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3 Ll B® ] B B Bi E kS M | 8
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2299 | 2431 3 4 5 6 7 8 9 10 11 12| 2698 | 2809 | 3097 | 3206 | 3545 | 3995 | K 2
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L) > N BE* i LA f1* i B>
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BB 8, R FRECH 1 ~ 18 ot R, nl LI BhIRATIARIC R Z B N FEBE R A

TUER LI B A AL .

ima - MR

<
Tk AME AR
1. TRIFI TR AFNA RAZE, wER TN T H .
TE | nE | RF  #ZR | BF | BRFRI | BRF¥ | MAWNE | EEUENARE
#S | R R | BH | BR | ERTH | £/m | FRE | KENH (ER)
H 0.030 1.008 +1
He — 4.003 0
Li 0.152 6.941 +1
Be 0.111 9.012 +2
B 0.086 10.81 +3
C 0.077 12.01 +4, -4
N 0.070 14.01 +5, -3
0 0.066 16.00 -2
F 0.064 19.00 -1
Ne — 20.18 0
Na 0.186 22.99 +1
Mg 0.160 24.31 +2
Al 0.143 26.98 +3
Si 0.117 28.09 +4, -4
P 0.110 30.97 +5, -3
S 0.106 32.06 +6, -2
cl 0.099 35.45 +7, -1
Ar — 39.95 0

2. FE AR 6 F R A P 69 BR N B SATIVER . AT, FREPeiLE,
3. AT G R AR R I HAE?
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—EEEIID \
EEES EL L

FREEZA MK FPRAAER, TUBERFFFAERN TR, FTREXERE
KEWKF, REAE:

WETEES NES T T NPUED S STEE

2. AREXE, FROXEPEREZFNX L.

3. mERABR, HEABEYRZIEAE, AN SRR 875 B R T
AEEGEEEZFANEEL,

4HRAE, REEEEPEERLANKA, G, TH MEBEAAE, HRs
R AT R S MR X R, HF, BERAKE, MRAW
BRERBEE.
\. J

ARG T LR B, B ST R T RN E TR TR
TER LA 45 1 S IR AR

FEFHRBLE BRSO T, AT — AR s 03 M TR B 0 32 50 A
FESTT SIS 1, B PR SE R IR (periodic law of elements) . JEHk
R LA R T 3 T oty T A 2 L 05

JCER S WA B 19 22 AE AR A A E BRI Z —, ERIINTR T AN T it
IR, 3552 AN IR C 3 B A IO . s A LA R
HBT ) AR E T T AR . SR R Ty e sh o SR A EOR I & R

ENDES

A A 7t Tk Bl K <R

AERN TRAPENOINREH 7 — 18 KHigiE,

HIi&/RH (J.Dalton ) IREBFRAMEFE ( BIRMEXR
FRE ) MezE, WEESHTERFENTEHERE, F
19 2, AfIEZKBT 60 ZFTENR FEEIE, Dt
HEH, RMERABHRRFESTEMHRZENXR, #HE
B2 MEIIRFOEBERIZRIER (J.Meyer ) FIRER 72/
NN TR ITHEHIIE, ZRTEUREERFENBIEE
MBS NEEAM T, XA TR EAPENEIIAR,

Ja%k, ZEYIESRENX (H.Moseley ) N A X 20
ETRFIZFAHETEERFNEE, ETERFOZEFHET O B1-2-2 WERER [1HIIR
EHRABIE, BFFRERETER TN e EY, (D-Mendedlev,1834—1907)
XA, TERAPENHIIAE T ERZNER,

BT 20 4 30 R, RIERFBTESNEZEFHIZNETFHAEZE, 7XU TN TEEH
FBEXRAIANR, MEAELFE, TRETKBFAPRTONE SR FHZINE FHAZIEX,

am



go% ﬁ%@%&ﬁﬁ%@%%.j,

=. TERMR

JUER AR B A AR TR R RLICRE A 107 0 28 2 8] B AH B 28 A0 AL e ) A8 TR
o JURERIE U R A WA B AR R BOE 5L,

R MR R T T AL , s
e E MBS, B ES (period), 20 € mEES  Exriesh
WPH PR A& (group ) o ?ziz*—— TEEHR
Wi E Mg, ROV T MERTE Pl

MAFR . LR MR P50 0O E1-2-3 SCEEME TR
= K

[=PanYel

2 4
AR E AL

IFmEATERSRE (AW ER ), BEXTIEHM, Rb

1. CERAMBEREA S VARAR? BANBRBEH S VAT E? <j§®

2. UE 2R, 3 RAMAT AN TERASAY, 5T *%y
B — B 69 20 R -FEMAF L AR Z AL BATE B4R T 697 Br

3.AF 1A F1THFN A E AB 5 TEARET, AN
1 F Bl — 50 69 7T K 09 BT S A AT 2 AR Z A7 S R EAF C%ﬁ

%L
4. EAERHET, REGABOTLENIEE,
5. 2T LERBE, RITAEIL d Rk =) 20

0O F1-2-4 HFIRIYEF
gErg R

JCE MR 78T, W 7 AR RIR R RO 2 5T R IR A Ak
R 280 7T, 10203 AR R R 4.5, 6. 7 FIHFROMC . 2015 4F,
[ PR 5 0 AL FBa 4 (FR IUPAC) &6, Wik Al £ FE Bk 24 B
JCE RN R FMR P 113, 115, 117 M 118 5ot K. i, X AMENE 7
AT A TR O R, MRS 1 IS, R T R R T SN2 T2
1 MITE LR, B R RANEERFECH 7T TR, iR DR FERANE R T
h 8 IR A SURITTREA R,

JCEJAWIERILE 18 F)., Hp, 58, 9. 10 =4I h—i%, ARG 5518
PIN A TATTRAL, Wi ETTR ARSI, (A s A%, HiiX—
TR R O BRT25 8. 9. 10, 18 PFSk, Hor 14 MNPIVEAIIh—TG . WA TR

@
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W20y AR BCE R AW TR IR ROy EE, fF9 8 A, PRI S8yk
AN, WTAL TA WA 555 HTREBDCRANABAR MR, 750 B, RN S8
FoR, WIB, IB, B %, T F—FEHEMAICR PR mSNZRTE0ME, mH RNz
TR RO o Rl — AT R 7 R A T2 B0R S 0 A i M OHES

ENDED

LRI LI
HETRERSE 6 B, N57TSTEMW (La) 271 SX®E (Lu), BEFHNRIINEFNKX
SNE B FREMUR TR MRT B0, X 15 FTREFRAMATR, XL, %7 FLHD
H 89 STTEW (Ac) F 103 STKS (Lr), X ISTTERMANRTER, ATFETEEHRRN
HEMEE, RBIERBRRATENRRTZDRIMRAER 6 BEIFE 7 BHMNE—&A, HREFF
RN, IEEMSBITREMIETEEARROT A,

wiAEk

BT ERTXAPRPNBET. ENHAEATETNSGR. M 1794 F5 = AMNME K
(J.Gadolin ) ZIN527) 1947 EEEADSHETE ( J.Marinsky ) E#55, %+ TRMEEHE AN,
BIEAE 150 ZF, BT TENREFEMEM, BFFEEMEE, EERAEZNHE, BT TEH
BRHMERETENEE, MERRAHEM, BT TENERLENA +3 1, HKEBTFREZEH
&, ZERBRENRMNCEY . HLEBE MR BHESIE,

BtTRBEREAITBENEEZERATE, FEMSFNYMEMRACEMR, TZNBTHE
B R WEERR. MIEMAR. BFEEEWE,

RERBIRERAFENERZ—, TREXEKRS, RPNBEALL MR ZMEEN 23%,
XAREH T TVHERRERE T BLHOEM,

JGE TEIG R JE W P AL B B T JE 2 1 R T
SERRS, WER T SR ERZ B NERKR, 4T
[l —EBEMILE, ENMEFSERHEM, fEeilas
FRRL A 22 5

fln, TAREHES (Be). B (Mg). 5 (Ca) .
o (sr). ¥ (Ba). 5 (Ra) oK, AIBRENT A
+&ETER (K 1-2-5) . XETRWET, RINZEHE
AT, BGRE 2 AR TFIRBRESN, HibixXssT
B, FEARATEUG SR xEHE T
H—F&ETRREA RS A E, mHEA RGNS
P, &85, B8 P IC R WY KRR 2 e A 2 T Y
gite, RS X e R A nl H Tl k. O H1-2-5 WtsmnERILHR




o ﬁ%@%&ﬁﬁ%@ﬁ%.g%

N6
# €K I

ZHERBIHAEYAENENEFEIGEINERNGE, XELF LUEEERE, TRRE
RN, RIEEEHE T A ERTRNFE,
xK1-2-1 FAEBTENEE

ERTE g 20! 3 5 7 m 5

Pyl

PN, VA BREFER(N) . B (P) . i (As) . B6(Sb) .
B(Bi) . B (Mc) o0&k (Kl 1-2-6), AMIXHEANTH
RWGTLE ., RETLRFETIWRINZEA 5 HETF, FTLLEL]
fEf R AR TP A SN +5 . AT R, A
MBI AES IR TR, MEAEIESIRITER, HORAE—
4 R R PERT, E A A RO B BNDES
JBICE; 115 S REEAN T AR TER.

IR E TR WA RN . TR E W R
3~ 125 ( GUEFIVIDE ) TR TR, TR
BT KRy EJEoeE, ek, M. 8. BIe%. KEs
1T PO (W SR R R A A R, AL AR A IR
k. TA S EICR MR EA RISk, 28000
TR BT ke, 5 a8 AR N 2218 SR AR RE SN .
i, &EmETS ETHEMRRRM, hREEERAE 6
P, AR AR SO KSR W BT RT L

TCRAMIRE MR EE, BN TFEE.
AIAAT LA TTZR W1 ER th RIS TR A PR . TR
FEXT IR B . RS R, T LIRS TRt ER A
W R S AR B DA R G408 e E R AL B

O F1-2-6 AR LR
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(NS

MR RE G ANE

B 1869 SR FIEH F —sk T XARLEK, ELELHRATIEMARERAN TR
BTk, AMIRBEHAROMNESNARE, 47T ARAEIANTEELRR, BHla.

SXTERARPER TZXAPRBERNERZS. TEIREVFIEN TR EARRERRILN
B TEAAR, 20 HLRT¥HT ZFERNRER, B 1-2-7 AHMgE—MEX TR AR,

0N K1-2-7 —mpEocRFED#R

KATEAHR HNUELEFEANRE—PKIATEARAR ( WX ). 1930 FUE
FzEANKATERRARRERSHER, B 1 2-8 AN =AaFK tZARFRLE KA TE
BHiR, EREEMBEIH TR MR EHET L,

- ~—

|Li|;3e|B|C|N|O|FTNe|

|Na|Mg|A1|Sl|P | S |01 |Ar|

,_—,___—-——’ ——
. ——

| K |Ca|Sc|T1 | \% |Cr |Mn|Fe |C0|N1 |Cu|Zn|Ga|Ge|As|Se |Br|Kr|

|Rb| sr| Y | zx [Nb[Mo| Tc[Ru[Rh[Pd |Agcd]|n [sn[sb|Te] 1 [Xe]

== T —— ~—

|cs |Ba |La |ce |Pr [Ndpm|sm|Eu|Gd|Tb|Dy [Ho|Er [rm|yb|Lu|Ht|Ta| W [Re|Os| 1r | Pt [AulHg| T1|Pb| Bi [Po|At [Rn]

|Fr |Ra|Ac|Th|Pa| U |Np|Pu |Am|Cm|Bk| Ct |Es IFm|Md|No|Lr |Rf|Db|Sg|Bh|Hs|Mt|Ds|Rg|Cn|Nh| Fl |Mc|Lv|Ts|Og|

N K1-2-8 =fitcEEiE

WG - A
L AA RS T R AL MG A A AL TR R A L T

2. LERARARTERAREGBEAREANX, METLAERGLEMFILAR AR,
Bl £ 34T E W RTFEMGH 5,

@e»



F2T TERRBENTERRE S\-

3. MBERTEM, AFEATRARR TR, LERRG X RZRA, Tl T:

 RTRH
sEnEE T VEM (3 MERE, 4 D RES)
HARBEE ~ | ik 72k, 7 EDR, 1NIE, 140 %

jreseeeed @@fg—?g&

............ ZoNE T
( SEH ) |: BEEEH o e .............. > BETER
: BN ELTEL e e Em
PPN > EFELETE

42159

1. FRATEAMEN =5, RPINGENFEIAIREE-TE,

a
g J
b|c f i I |m
e h k
d
(1) R FPFolLES, BTRAMLEHA :
BT EHEAEGHR , e LEAELTRAMKRTHILE

e J %o
(2) Fal T HEERTRAA R R T,
A.b. c. 1 B.a. g. k C.c. g. 1 D.d. e. f
(3)i kBT (B “28"7 X “F2hk”) Lx, eHRHNLE

s , ARSI

am



Chemistry %1% BF&M TREAME

(4) BRFFLADBRRFSHNNTE D, e .1, FRRTFEME H BB
Hpe R A
2. HMEAEURTFTEMEAFTEALLZAREPILEN LR,

3. A A LR B I Fe L E B BRI R K ki AT ) E AL,
(1) FAXTAEZRRIRTEMEEEIRE P, Higed2 ( ) o
A. Li. Be. BRTHRIEETHRRE S
B.P. S. Cl L& #& & ELESMIRKI &
C.N. O. F RT#FBIRRFX
D. Na. K. Rb B-FAzIres & F EHAR ARG %
(2) AREZRTFTRINESFHRAKIEE T4 345, BLERTRINEEFHEK
INERTHG 24, WA, BaE ( ) o

A, —ZAH2RARAE B. —ZAR—RAHTE
C. —7HaET% 2. 3 A8 D. T A E AT A
(3) BRAMAEZ A, B. CELZRAPELTPHIEEwB*, A
B .CHALNRTARZIIRAALTHRT S 44, WA, | B c
B, CHal2 (). O 43 (3) M
A. Be. Na., Al B.B. Mg. Si
C.0. P. Cl D.C. Al. P

(4) X, Y. ZAMA =Rz, XY RAHR, YRZRAEZkR, =Tk
BT RINER TR FwA 17, MARTHZ A 31, WX, Y. Z5HE ( ) o
A. Mg. Al. Si B. Li. Be. Mg
C.N., O. S D.P.S. O
4. A. B. C. DWW L EZWZEAERRIGKR, €M E-F68-F B8R Lgsh
BUTHHHN G, ARTHL EELTHE K. M ESRTHZFME, DRFHK,. LEY
FHZAETEFEHN—F, FERLDET I A,
(1) HE WA TEGHF5.

A , B , C , D o

e BT F A2 K E] R A A o

(2) HBEWAHTEOBETLEHNTER:

A , B , C , D o

e B FF 2 KB NI , THANE T MG A
BEATfRAE .




B3 W CEENN

TUR AR R AT R R AEA:, JTEI TRl e asiadon. ik, AATxE
B 2R MBS GRETIN R SE . FIRDCREIIER, AT LR G A4S e A /oo
RN AL SRR, i E AT LAZS & 545 M 9 R BT SE T0 R SRR & W s i s A8 e
IR TR BB BRI, R IMHE BT 1A b R IR o

BR7R - &R

M35 R EMR) MG RKITA TAFS L B ST RKF mBm
RIF RHATTITE, S FMAE, S4B TFRAHE, 13
M) RARFEAF RIS 5] T 5% — IR F FAA, Al

fe ka2 K I 63 F T ELIIINL T, A T s
BT A RIS, B LA G T, s ;
TEMAM, 45, AR RmTE (I X5 AAREATA e
CEAT k4T Fo ka7, P RAIANE. B ) a
WM, Fras ik B Eta R e et E R T B0 MAEA A In
R, BTG, WOTAEHITE TIESE, =
ki 17 3 5] K e AT AR s de ok E B 69 TR 49 -
D7 AR il A R B EOP L E AT AL EAR 6 T ALH 2044
Gk -
Nh

O E1-3-1 “BH" —8BMFmAKE (2861

—. AIRFAAT R RN EERE

TLR AL TR R AR BRI, R4, JoR ISR B A BT R TR
BEAE D R s 1 T 2 M A Ay W BELASE 3 RIHOCER ], WS ocR IR TR T
AE 7 AT L T RE T AL

@
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& - WK

£3RAMAERTFA LG TH DGtk

% 3AMaIEM(Na), 4 (Mg). % (Al) ., #(Si). B (P). #(S). & (Cl).

2 (Ar) AP E, WEREBRIRT . ERTHF 7 FHARETLETERT R BT 4k A 347
W, F A S e AT R 5

0O K1-3-2 53T E MR R

Z T
1. % 3 AR RT A 24 57

2. B3IRAMAFRTRETRAIM LT, BBRT P HEIG P4 T ZA?
A A7

LIEIRE

SIHERY: rbAA, B BEFTERTRAE TR GRS,

SKFHE: 2 /&M (s ), REaRMEE £ L4 S, HER, NaOH Bk,
MgCl, %%, AlCl, ik, AA8K;

BeAr, KE, A@mm, BT, XE X, 7,
BT, WA, R,

:%'ﬁéﬁ%

SR RS \ AR Sl e
OH A LB, AEFHE
A =) TWAE SMUTEE A — AN, AERKRTEREN
Wk B AAE . A Mo, HHBEAERFERF L,
FACAB BB 4 1 35 RANTIM T & E A ANMEA
Wdidt, BB ELS OHLENLENRR, RE
B RSB ek A A A AT, W2 B A BN
AXE G AZE JE A R AR &, BLAL B

#ERWIL,

LD \

iR G AR 3 KA G A E BTk A TR
— R, —HTRREN AR A ACDERERE, RAXHTERRTFRETH
it 7 AR

\_ J

@




£33 TEEAARNNA .f“:

AR
T A, AP RIGESE, BAEAA a8 . AR TR T e
%} 3% 55 64 T .

W E a4y (SiO,) sy At 2] (HSI0,), BREETA, £—F
R,

B xR M A (POs) ALy E#RE (H,PO,) . HBEETHHER, #E
AREAARRNERAAAMG—NEA (PH;).

E R E N AN (SO;) XA AHEFHE (H,SO,) . BB Z—FFIEER ., i n
HE S AR RN A RASEAN—aE (HS)., mibEERE BEN T ULE,

AW EE A (CLO;) Ry A4 EE R (HCIO,) . B RKNWEKELRR
B, AAHGAARENLBIEBRNEG TR E KR ENAASEANI—ANE,

BE: AR A Leadt k&8 L F RT AT 0 F A A AR 3% 55 69 T E A D7 ARE defTIE
AR GG TR 84 2

D \

B ERERANR R, REMAM A KA GRELBEALE LT GFLTF R

MEAARFAHERRABTER T FETRAGEFHE, TURA T F %

1. kB TRWERSAA LGN EGREE, URFTAERNASAIHREE, —&
Kit, RNBEZHAT, EROASEAMIRRE, RATEETRE T T RE,

2. WBR TR RE M AN A MACH R, — BRI, —MTTF & e A bk
Ay B AR, KA TLR R 17 T 06 MR

pauy

DT G X
P Eh v

A

TR, A AEE RRE S ERIR s i S AR ERE SR, X HES NaOH
VRSOV, FEIH I, 8 SR 2 L R A A S

(© ®)
AL(OH),; + 3HCl == AICL + 3H,0 Na[ ALOID), ] # % F —
Al(OH), + 3H" == Al + 3H,0 Fr3k. AL(OH); 2 NaOH ¥ &
Al(OH), + NaOH = Nal[Al(OH),] FBL 2 B A6 4 8 BN R
M B AR NaAlO,, 18 # % #F % iE ¥ %
AL(OH), + OH —[AI(OH),]" P4 XFs LR Na [ ALOH), ],
A IR @E%mﬁ%é%o o

TE56 3 JE I, MENEIS, SOCRE TSN T 2RO, BRI Z, R
TR, JCR IR T AR R T RE B WSS . AR T RE B SR . TSR AR AR

@»
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ko, WiHatE, HEFEREASSETUAS KRBT

XFH A W e R AT R AR A 98, RBAS B2 RIm g, B, A (Li) #|
A (Ne), BEEJR TIPS, HiSEWEEITE (L) BE 2R KGR N4 8T
£, HAEREHESIEICR (N O, F& ), BGEMASMAEITE— (Ne),

Hsz, &/cER . ELBITRZBIFEA T AR, JTEAPERD N TE&ETES
JE& BT R A AT TR, MERERIE —E WA m TR T, NReRIH —E Ak
SIEITTENMET, flan, f#aRETIESETR, BoRETaETE, Heflhmsy
HA IR AT

e — IR oo R, FnRIEF SN TZEOHEE], A 245 4% f 45K
UL, TR, JSTRIE TR TR B WS . 15 HE FRe Wi, oo
F NG HAR I T TR R BT e Rl G 2 ) R AR A

=, RERERTEHER

JLERTETER AR B 02 B S 1205 1 45 R AR 5 D el I ER E Y T AR 1
» P AT IR RECE AT Rl o (0 (7 A & 1) D 2 R A S i

=

i - W

B Li

6.941

1. EXZRABMET, B EETZRTHEINEFHA B 24F o
B2 HERVATA %A BT EAVIA RTE A, EMUE EZATERR Na
8 AP Fr i T 22,99
2. 2RA) A F it 69 T E BRI 6 St R AR GG AN FARAIESE 19

ECERWED, ST FRNCEETOEINE R TR |2
7, PEULIE BT A MR . BN, 1A R i4eE e 7
B (L), B (Na). 4 (K). 81 (Rb). 4 (Cs). & (Fr) %#y | B
WARICE (K 1-3-3). WA R TE AHUMER, BEros b
SMNEERA 1 AT, TENEELSH R+ TEETFRE
TR, RSB . L, A R (F) . A |
(CL). % (Br). Bt (1) %FNGHITE, KT E TN o
A T AT, TCEMEEAN R 4T 6 (FBSL ), BIMAH | Fr
B —1 1t CEFEFIER TR, BmkNEeE T, 1221

M E T EE TR AR, TERRE, SEEMNOER o Eiss sel
FRTER, MEBTERTM R, %M FRER IO L, 5 TEH I

@»




£3H TEARRNNAE £53)

TRRRE IR, JURIE TR T RE BT SR | A T RE B RS

[F] ERICR T A A AT, D 6 e AT R AN AL [l 2 Al 5 R B AR L
s R FES 225, SORER BN B LE [ 2L &
PERUCH — R Ze5e, H A LR BEE TR B e i s . 4
n, B ECR A REARAE S R AR AN, Bl e R
i P BRI KA — B R A RS AR s (HIE, SRR U
AN U R -5 USRI, i A ) 2 RS r BYIRGE, 18
AKIERTRERAFENE . SN, FREIL, S ALz dnss, s
A TRAERIE RV BORBEREST . U A HER AL RERIZUE & IR
AR, AR EARESE ;. RS A ARSI P REA R
B, AR R S BRERE ; RERE A UIE—E IRE A RE L,
AR EA A SRR s S S AEABT IR DL T A fEZ 8 PR
FORE, AL EAEE , TRl —Z50F R R s < G2 L

A &% - BE

BRARAA#AEFHRR G Ao it T 4
ARSI B e B R GG AR E An i T b | SRR BRI AR R M I8 EAR 6 FR

LI EHY

2R VAR AL E e A A AR %I R, I e AR B 3R 0 F R 69 AR A
At TG TR
SLLFG

NaCl &%, NaBr ik, KliEik, 3Kk, BK, sk, ZHER, Wi o,

Betr, KE, IRKEE

—EEEED w
TOVEY WYY P

BEF, BN R MR A EREAT
CMEAF O ERE. FRX R, TURGH
BB R AR ORI N RARR, A
EATAARER PRI R, WARMHFEET A, H
REFASEFENIAR T 2H ERETEE,
F LR B3 — 7 i, A B KA R R B B B i SE B 00 SALBGAK T PO SRR

WFE O F1-3-5 JREE DY T g6
\ J
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Chemistry F1E BEFEHR xERAHE

MR ouim ke B Ak 4R KT AL EYE LR

Bz
BT B ERsh, 5T RS IR AE B SLY B #4 70 89 ABLPE Ao i 5 9
2. %9 T REAMEAAEAIASS, EHH RIS ETEHRA T AR5 7

ERENEIES

#2k. A#TEERGHBEMRR

WEBERMNKETREERAEYEMLR LRI RWE — LB MMFE T E, B, Bk
I, HRNWHESBERMERSE,; ENHERK. FERME. BELER/N. SAUNSSH

ML, NETEERNE R, BRBHER. X0, NEZH, NEATRERNAECETTE
R, BR. BREHITS,.

*x1-3-1 WEEHHERMEZTYIRMR

W& EER EEfRES B/ |/ C
Li RIS RSN SR 180.5 1341
Na R aEEE 97.82 881.4
K R aEER 63.38 759
Rb RIS RSN SR 39.31 691
Cs B EOLFER 28.44 668.2
x1-3-2 HETRERNEZYIEMR
HETTRER B inkss #am/C #m/C
F, REREERA -219.6 -188.1
Cl, RRESNE -101.5 —34.04
Br, R ERIR -7.25 58.8
I, EREERK 113.6 185.2

AL Bl LA, [l — R alfR]— T eryoc R, BRI PEE e S AL

@D



E3T TEE

5 #t

BEMHEESEXTRINSETENETMRNETSBEENMBENGTR, BIELSE
EeFRSBITRE,

SEMHBEINRECESRE. EESBNEMNESEMRL

2 ESBEXMNKMR, STk, 5. BN, URESMHAZENEHN, FHEN. M
N, SREE. BREeS, T XIHNEESE L@%% mREES,

BeeBIERS%. B, GLUMIFIESERESGS, BENANESE. E€B. 72B. ¥

B. %E2BABLIEES,

BEEMHEERERAENEMSBEMRANESEME, nERSSEME, #&. &
. WRBESEME, RERS. mE. 85. BRiCiZ. WE. MikEESHHRINENES,
DREBEESHRE,

AXXPHUEBFIALM SN S ESBMEXRZY, AR EHIAHESINR.
BRNRBUSEMRRENAARBZNET, HUE, SMES. WESSHNEBMREENA
HREELE TS ABNEZYREM,

| = EMERRAL AN KR

TEoLER R, AL IATREAERCR, FATAT T E TR IR, FADC
AL B RoCER A E T SR BB AT i, WESERA AR O R MBI
PE .

A %% - o

A

AW E PSSR TEA, RGEALYE
FERR MR T Hom W KA 8 6, I THh L3k,
FHEIGEH ., RFH%E, mBNES, HEL AR
AR A Fy A AR ARG

(4

O[§136 ﬁ&ﬁ%A%Mﬁf%

H1
1. eHRB, B, B E R, s S
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BAH AT, b B0 4, BEEN R -4, HETIESEITE; S50
WwTR MR FAR L, RN . RFERERR . A AN A G A
S, HEEICR RIS T Re 855 .

M. TeREE M . YT & A KT R Ao R E AR T B B T DGR
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A, AEEMYHAHFRE TR X>Y>Z
B. RTdfFeTar: Y<X<Z
C. MM EAME: X>Y >Z
D. Z#LF RT W RINES T HARSE
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%Kik 14000 km, XA REFLF A EFMERRRET REWEKRELH. BAT, &K
EF AR, £, B, A, BETELH AL,

ERFEEDF, FEENHBFINEXATEREICADERNEME, 47T
ZRME. TERAMKNAE R R, FRNET PRI R R, ki A EAFRE
BTN T YRR,

RS 1 Rk

. RESREMMFEAEEUMmAL, LF, BHEEEE. MBI, FR
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HYRIEEFIMNAE, TFEL R ﬁﬂﬁ%‘ B B B & U R A B AR AR R
B R B K

B HE_iau J

Bk _J ik |

) |
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T - MR

ST RIN BB PALFEE A O, B s & RS P L e 4L F 4 e T R a9 AL
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B, BURT AT AT a9 T4
HE R R i R L F 8 R L5

Ak

2H2 + 02 E— 2H2O
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W 104.5 S
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1. FTalHH#T, e F Rk Fa2 ( ) o
AL BB R R B. BAK/ER
C. t&EE D. BN By Z 18] 64 4 ik AR
2. AR Z R EIL B R S 0 B AR, AT 5 R AL
(1) AT IARNLEG B JEHG 38 32 7T 18 R AL 52Tk 57
AL

2SO2 + OzT 2SO3

(2) B—FBHEEFANANSO, 5 "0,, RE—EEE, *O THAL TR R+ 7
(3) EHEAR AEFMBEHET, ZEH—F SO, AN—FNEET, RAZE
P A AR S 7
3. E— R AT, S TEMAERPRITHRE 290, (g) + 0,(g) <—=280,(g) , T
Sl ik, ALV R R LZ KB FEFAIRESH A ( ) o
A. B RAHFE SO,. 0,. SO, MR EZ A 2 :1:2
B. iH4£ SO, #yik K 55 A % SO, 9k £ 485
C. RmgaMF SO,. 0, SO; 8B 44 R HEE
D. A& O, #hik £ 5 4 &, SO, #9ik FAa%

4. TR R S65 04 B BRAS 55 i 3h B RS B B = R AR AL
tk, @A T R@M, preteeeeeeoeoo G
(1) %%t @A =, H47H0: OE, EF, FG= £ | .
B, BRACFR BRI, BKEHZ S
FMBERS, >
(2) AT MAKIZ R FLEG R FE, PSR TN T 74 E
B, IATAAHAE (). © t/min
A. Bk B. S E O HeaH
C. NaCl #=#& D. k&

(3) AT Lk iksh, ARIAAE T RBIR A5 R BARAL 5 R ik 9
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5. AT AL FR B RGAE, T, L. A, TWERFHHEHF T TwA
Lo, RINH R RIEAGL ( ) o
A. EHREHT, FREVRKE LKL H 5358 F K E G H 8RB,

K22 TG0 B B

B. ¥A48R XN, MRBRGEL LB LSRN SMABRIREGZRE LA, —Fugit
R 1% RARS

C. BABR R E . BRI ARAR 69 R AE B2 2 R A AR W 4L Ao 3R SE AL, 2 R IR B T A b
TR FH BR 64 4 R

D. £RT, A LXE TS ANmAMERE, MR ARGENK, BadP—L
KE TP IANS EZRMEH K, =7 LRAHRIERF
6. RALH AU ERAAL . ZBAFGIELEACARE TiE RS, B ZILGEARR A A
TP 45 6 2 R A AR E BACF F @1 A5 3, DR IR A b X AR R AR AR H R
TitATe, XRERAFETHLIRE?

7. FhF F &,
AR LI TR R BRI LT R & A A R
T I

ks, dkAT, 4%, HFER (1mol- L', 3mol-L7, Smol-L");

KRE, Uk, %, £3LE, WLE, TF, K%, 7o, BF, ZB5, &
F, Mk

(1) Xt E®FTE.

(2) FBBRERRETFTEA,

(3) Bt IR R E, AR FRIAFE | KR RGRR | RIR SARFT A B 5
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o BRI ZARE, WEHBRMACERR Wy FE Mg ER LRI N
IR BB A B AR PR B B

AFCRANRUHLCWEERBTLEZ —, 100 L4k, AFT LR ESRER
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1. Bike (CH,) SR EZR 22— A A ) )
7R B 75 5 U P A e 1 A v i AR RE R AR AL AR ST A 54 % 1 mol B bt

2. EFVERIEIT AR VR, S T =M | ERSRARRRS AR

a) N NN =) — = — = N éﬁ/‘]%&—g’é‘ A 4800kJo
SRR RS ORI, AR, A (g o

SRR oS S P A TR DA
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Afeyr. —s ek, Rk, AR, MR, DIRBEREE. B dEAmE WA
PR UL ) B2 —F ek . RS EY . RAMYSE. ARy R s G
JI R B HE e = A R IR R P B R R ALl 2 AT BR 5 1 7

4. WAL= P R AR I A BE A, e FHAORLIN 2 B0 % SRR LE [N 3R 7 FRitbZ
b, BTG JEMLE
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2. HAl, &AM (NaN;) BERFELZEIERRTEBEEANDRZ— 1KEZEH
TRZUREARIN, S AAS KT R B R A BRGE i, ARG R, [FIRPRO R B
AR B, AR [RI 7R % 2 TR R G I AL A 7 A7
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3. JE IO B A TR R R AR, VRIS SO R AT T RS T A AR 2

REZL2AEZRAFHERAWNENREREF YT —EAERWIFEE . KE 4L
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BAARERAMBRE L LA R, R—ERXETHNEFRFEREI LK ETHE
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1. AR BB Rk, Z2FFaftE— Xk TAE FHLFH TR,
2. MRAE . PR R RAC T B 5T Fo ik 55 R P AL AR P T R G A S B
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1. s AL B 2 8 T & fudt (&4
Wt AA, RETHFRBEXLAFR
P iy e B R o

2. B AN SRR PR AR IR R B A R
FLEETEHENNFERALR, EREPE
KA, HABFERMEELEFERS,
Ji 2% B 1 4 By 07 AR S8 AL 5 RO R 2R B ) v B
. BT BBAFIRAMAT £ ¢ KN4
el:vE kb=

3. o R L, e
W R Bk B R, I TR sk ey
THRHE,

4. B A iR B B A B AR RN MR
FRMNE. f 2  UL A fb 3 L R AT R B A VE S
EWMEEREL,

5. A ELURMFRFAELEST, £F
oy BRI, B AT BE R B9 R 7 R AT

6. H X 3h 5 A FIT 5 8 {05 R AR 7 ik R R
AL EEFWEEMNF A, £NAAFER
R EFHEREA H R TREGTHREY
W, AR RAE T A E R B A B

1. TRl X THRFR B FEGHEF, 4202 ( ) o
A. AL B ik B R T2 AL S RO BEAT 69 BelR
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2. 19 #2EH, AMAAKKZFHEOZFATESARETH ALK, A TRIF
Ny, ERG T AR T BB R R, TRAEBEFXER2EET
—BEHROEEZ Y, ALK —BAHE ok T B AR R, 2K, R X R &0 ek
i, B AT — RS TR,

(1) FHALFRRA,

(2) deATERMRAL S R ik el P47 RRCMAT A EFENL? KA THT 6y
WP PR R — s 3 RS R ik R R 6 SR

3. B ATNF, A FEREA TARLHGINR? FRB RO ERERFL S
NEZ MBI Z

4. BT EAZGF T, R—EAMRA T EARZ 0N, AR F 89 A JE I iR AR
SRR &M Fa 5 K BGINR

GCEEEEA
5. ToMt, &TRMLemegT ( ) o
A. Na,0 B. NaCl C. HCl D. NaOH
6. F| A LE BB EAAE NaF, NO,. CH,. Na,S PAaey £ A, FHLs g,
7. FRAF RSP, TR RIZ R BT ( ) o
A.CaCO, + 2HCl == CaCl, + H,0 + CO, 1
B. Zn + CuSO, == Cu + ZnS0O,
C.2H, + 0, =—=2H,0
D. 2NaOH + CuSO, == Cu(OH), | + Na,S0,
8. WA wBETHFT, THEE, Ttk J_@_l
B, EHEE ( ) o
A. VEE P4 2 EMAH
B. ZXEFHHAGBRY
C. AEEF, M ABY LA A
D.

FEER, AN LR AN OB A 0 8K
Cu-2e =——Cu*
0. WwEFF, BT AAK, LELELEME, £ |~ A

Bk — Mt 2 AR AR Z T, DS H SRR AR P R
A CuSO, &k, BB —E R G MR E 2 ( ) o

A. BEBRE T B. FA6 A, MBEHERE O
C. & B @ T4t D. 4218 & FAast

0 A
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10. SR EGERE P FIET, 35 TR,

LREFS HHRE/ ¢ EZ3: 02N RE/C B RMR TR E /s
1 2 ] 15 200
2 2 R 15 t,
3 2 BE 35 t,

TFTalstiEd, EFHGE ( ) o

D t, >t @ t, < 200
@ S ) FeBh 3 pbAR, SAnRtiE] RE MG RS m, > m,
. RAD B.D® C. RAD D.@Q®
11. £4F R 2A B+c£:ﬁ$@K#Tﬁﬁ-B C 89ALAERE S 0, R
% A#RE (mol - L) A A (min) 89 TAE AT £, A FiRE6E4HEBK
)1 ( C )o
S B 18]
’k%f RE 0 10 20 30 40 50 60
Fe =R
1 800 1.0 0.80 0.67 0.57 0.50 0.50 0.50
2 800 1.0 0.60 0.50 0.50 0.50 0.50 0.50
3 820 1.0 0.40 0.25 0.20 0.20 0.20 0.20

ARAE LR KIE, WA TR,
(1) EE® 1. 2%, A—ANFBRAER TR 3758 & P 208 5] B iR 52 3642 )
TAEACH), FFHLEAZE g,
(2) ARBEEPHIETI, £ 3 — T X3 -FER A B R A ( ) o
A. 10 min /& B. 20 min /& C. 30 min &

T%8 - 6l#r

12. s masem g KClO, Ak 5 NaHSO, ik B #9405 B ik 5, P B3,
# %4 10 mL 0.1 mol -+ L' KCIO,#& %4 10 mL 0.3 mol - L' NaHSO, i&i&, i
IR WA B P R
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A
0.050 —
0.045 — ]
0.040 //
T, 0.035
;O 0.030 /
g
< 0.025 /
. 0.020
@]
= 0.015
0.010
0.005
0.000 ——1 >
01 2 3 4 5 6 7 8 910 11 12
t/min
O 125K
&4 ClO;, + 3HSO, ——= Cl + 3SO; + 3H",
(1) ZR A0 ~ 4 min 9FRBEF(CI) = mol- L' - min ',

(2) ERFAFamy A FR R G K I, f R A2 % Bm 615 RS ik 38 KJE
B

1. AR FAMX—E, BENZ c(Cl) MarE ZeFL, t—FREH "

H&, BARHELLT &,
S Bz SEINIRIE

ZE AR, BRERBE  WEAPTMA 10 mL 0.1 mol - L™ KC10, &% A 10 mL

1 . o N . L
&, FRpEFERG 0.3 mol + L' NaHSO, &% ,
B 10mL 0.1 mol * L' KCIO; &E&RmAEMF, w1 Fim
2 ANV RAAE K, FHAA 10 mL 0.3 mol - L™ NaHSO,
R
A E AR A DO | REARF A 10 mL 0.1 mol - L™
,  EREBEGE, mBT A KCIO; Bk @A DOF AN 1mL K, @REARQ T
TR F A 1mL 0.2 mol - L' 388 AU %H Al Gk F) REEAR F hm A
10 mL 0.3 mol - L' NaHSO, &%
DA T % 1 P ob L1324k, .
Q7 % 2 P eBIEA .
QM Fi%E 1. 2. 3 PRI, B TAFE BB IEL .
WECFE I WBRERRIOFELT, ERFAERNEETGAZLE, AAFTES
ORISR R R, R AT R, 5

a»



AZABF £

. BEJ/EH0, A5 BOm iR IR R E A~

(o]

13. AZRA T BAR_AMm, —84Lsk, —84m. — B8R EFH I, 2L E AR
TRAGTEEEZR A2 —, HEA TS A

(1) AFRAFTH—RAKKA , —AMLRRE . AE

RBAESTIRBEN L1 B H (V3
HAF ) o

(2) RAFRAR R A m— BRI E T B AT, W diz R 4K 2 mol NO B,
ys2 (A “Bk” R Rk k] &,

IEHr iR

I mol Ny(g) —————————» 2 mol N
W 945 kI BEE
FAN I Y

Tk 2 x 630 kJ BEfE

> 2 mol NO

Fefr i 2d
Ml 498 KT figde

0 13K
14, XAEZ LA ENARLAEN TSR &AM, 8=k, SRR, R
SAh M
(1) RRAAZARLARN, RSB ERA LB, REOLFEFTRE A
(2) & RBATI AN, ER BT 5EBNER ERANATFERAM, B
AL A6 KA A o
(3) ZBR 24N VE R A2 o

1 mol O4(g)

2 mol O
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w1 ARAPUE A

AHUESPTER G BB, BB, 295U ki G 28 e . HAT, 7EH
SRFL P R BB N 5 A WAL S E Ik EACHR, iy BB A B & DTS A W 9
RINEAE R A ERITFEA NS 450 PR RS, R ESE RN T
SEk, AERATTAY AR T A BOR B SE T

A BB - FmEg

EBFEAEY, ANASHIUFRATIL, Rt E ARk 72 A IS 48—
AR R ALE M LA IR B2 S8 IR MR ST VAR AATA A 2

4 N

[ 1 I
OH OH OH H OH

o
(N y,
f' Rah: WXL BB e
EAE-
5% . Pas]IT . .
oo 1S BRI
¥ e H R, < o
- - ZHER - ‘ 5
OEOH SE. B, Tb.
OTCHB "
O
S TR

O F3-1-1 AEEW . A hi—seg b o



F1% INRENAEY

O NAEA A — R R

KB EFWITRENLEYETENLEY (organic compound ) . AVLEHIHIN
RN IER, R4, APULEYIRTE R S ERER e ?

Aﬂuﬂg'ﬂﬁ

*

A Ao 0 R

A E T S M AR AAC S S A AAL S W LR B e, e B, Ak, AL
Pt ROHRAE AAAA DB FLAMLERT? HR IR T RReAL, TH
F WA My 6 T

[ %3 1) MARERIER, ARET L, WEALHBLRELL.

[ 25 2) & LXT P AE SR, REHIHNMARBAEG A BB, kX
BOMERILE

[ 5232 3] M3RarkI— R R OHBH, B TEAT K Bl 0885, MRILE

[ %3 4] @RF PaAEEAA, BANETHSE, FHEHE, WERLE.

BE
ARFE VA b SE IS AR AR AT AR 25 387 3X b 52 B ST AR IA R ALK A4 6 PR R AT B R 7

)

AVALA IR AL, G S — Ak, Wl T 2 0 ESSOR A, — s
TK, D TAHIEN,; BREZEZING ik, w5, | %ﬁmﬁmwﬁ%i%?%
ML S Y —BetE T, DR ENE, AVUE S E R AR RS fi
m, NEEMRE, AMSHE, MOEE., K5, ARMEHEL, WHmEE; AE ek
B, REMEETK, MUEARSE, BANZETK, MO, omRE; NHAREEk
F, REZHADmnft, MWROES, BANEAERBRENE, WBmEEMIES. Ji5h, 17
ZHN A YIRES FrE P T s 0 R B0 — 8 BRI, AN ST DA S A B B0 AaL Ak T 2%
@ PE KMnO, B ARG,

96

feL % 4% (2. A1 #F

BRIHENSERRENRER (
MAABECE ) FREMHL ”bﬁﬂﬁf
KKBRE, ik AR RLE IR X — [
ERER,

BEMEEEARR "REMBZE" %
%, EHABEMBBEHERBMA, EXFR -
M. Tk, BRERLEMANERITY b & BRI EREE Y A T AR T R AR

R BT 60— 7 3 B B IA AR5 MY kO,
R RAE N — 0B IR RIE AR O F3-1-2 AR SIS A L

an
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BN LAl

MG EE, AIUMLEIRSHIROTR, REBAIULEY S A, FotR, fLfq
PGV EHR . B, B, )MERFITR. (B EPIF TR AR A PG PPN
%& (hydrocarbon ), WIA/EBREIMED .

BARA AL S PIRTCE MR D, (BAPUE SRR 28 TACF . BRI
B SR LS YIRS E 2 R A R A

1. BRIEFHIR ST =

A g Bx

&
v

N g
TR A, ST RA CH,, R FHBARLRE RS
B

f@ @\

‘T HAEEA LS ETST

| B E RS T HET

Q\/ Bl R R A, AL b

v | “R”KRFET, B KT

\J —;H\:/g]\%go
3-1-3 WU TIK €3-1-4  HIEEA T e

BRI A @%ﬁhﬂﬂaﬁo o
\. y,

BB
1. PlaaT ¥, KRTEEARTAEFD BTN FhinT2F @988 LR697
2. HBRERMBER T W LM LB, ERTHRALFEGRR,

AL G TR S AT . IR T HERINEA 4 T, BEASKESIGEE T
R T, s 0 S AR T2 S

ke 5, BRI T RINZR 4 DT 4 DEE T RN IR 4 XL
¥, BRI TS5 4 SR TR 4 AL pr o (s e ] — X i IR A i )
HBE 5 5 AN AER—F RN, TR T — A IE AR B 254 - B 1o
TIEMEA R L, 4 SR TR0 T IE IR 4 DTS, AR RPN A Ak

@
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#X%%m%&ﬁ%ﬂﬁ*o
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B A 2R 15T
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A &% - ’E

#E A PAA 2T R ARE A

SHTS]EY

BT EANAAS I T HRIAER | AIRA VAL Mo 4 5
LA

AN FHRRAER B AREFL, AR EHBOBRNE, R, T 5,
KERF,
SR

KARRRE G PR AINREBRT . &R T BRTFRARTH, BTHNERHF
IR PACS 5T AR, S+ 5 BARE RS TS M X REHE X,
1. BEFIo T ogsmga,

z&T%%%%%A%A&EAﬁﬁ%%&%%%ﬁﬁﬁﬁ

3. BV TR A A LR ETIANLS Y FHRRER, —RA T
(CH,Cl). ¢z® (CH,CH,0H) #Z# ( CH,COOH ).

\F}

tg®
®
& ‘ee,

< **."'
O F3-1-6 AR EAHLS YT IR A O F3-1-7 AR ERIRRAUE R ]

8=
ERVMEH ST, BRTF TR AT it 2 g™ R
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D \
HIAHGEHEBRGL F ik

WMARRATEFETMEL “— XF0THRETHHFFrmET AR T 40
AR i% A TFHRFNEEINT, TaRETAQTHNALTEEN, FEMRPETELHEN
B “—" A EHRTRNENER, Fl.
H

|
THEMR Y H—C—H , £HH AN CHy;

H
H H

%
ﬁ%

.
R R Y H—C—C—H, &MHE KX % CH,CH,,
H H
TENANNEY (2 FAEXE) BEHLITFEANRE FHEG L, UKEN A,
HE. Z.®". T. X, &, B, £, £. %ﬁ\%ﬂéﬁ%ﬁ\%dﬂﬁiﬁ%*ﬁml~10W’“k‘,

 CH, ™ 1E ¥ % . CH,CH, ™M 1E 2%, Rk EH; o FFHE FEHA 10 DLk & A +
XH F4 4, 4 CHy(CH,),CH, M1E+—k,

\_ J

WEFEIEN], B~ Z ] Al DLad it g (- C — C —, B 5 Z [\ LA—X 2 i o 5B ik
[

[

S ) 454, Wl DUERBEE (CC=C_ , BRETZ M AP ST R IR s 2 fr
) M= (-C=C-, T EU=3ILHBE RN ) 456 27 HAa 31D
a1l 3 AU B IECTIE, BT Z 1AL AT LU B ER

KT, BRIECT Z AR LB ES 5 Bk EE, BRI T AR AR M S AR TS, X
FEREPR e e (alkane ), WHIBE, Zbe. ke, The. Mbeds. bekesr e
FHESNZR TR TR, B2 R R, BURGXHERR R R AR . Seke
TESEF_E AR E D E T eI B d AR

A Tk TUE

H H H H H H H H H H H H
] I S Y N

= H—ﬁ—(‘:—(‘:—ﬂ H—$—$—(‘:—<‘:—H H—C—C—C—C—C—H
H H H H H H H H H H H H

gt CH,CH,CH, CH,CH,CH,CH, CH,CH,CH,CH,CH,



£1% ARENULEY

LK1, BRI Z M LAXUES SR ks ;s T, BRI Z 8 DL =5 A
sk, L. CBor1h, R TIe AR S SR TS AR, BT RINZ
B BE A, BB RS MR ” RZS, SRR A RsERE .

1308 CH, Wk, BRIET Z A MR PR, , X R BRI T be, Hahit =y

CH,— CH,
| o BT REXEE, AT IRAE RIS (BRI T2 R DO AR S T AR ) iR

CH,— CH,
FRAIRE . R FPIR S .

A Tk R Z B AR R, Lk s ryzs Rl gstar,  [m—A L 1 i B
SR =AM s, AR A e A A O T H e o S R R A s LR
W T SR T AE R —F T N, TR — AR T B S AT A &, AR
[ e R R 1200 5 LA T2 HEIE 501, Bochie — RNk SR Z Rl Y2 A2 180° o

e @ e 9 - @ ®

- b

*r ® o

0O E3-1-8 ZLesrTrEkis 0O F3-1-9 W4T RyEki 0O E3-1-10 ZHSrFiskie
R N2 [A] 3 Fe A A T2 [A] I e AR A LR 2 [A] 3 FeAHi Al

FRE e b X 25 K0 e o5 Pl DAHEWT, AR RRRe ke o FAEL s B33 AH 25— CH, JRFH. 40
Rbe e o s E FECh n, WA 50 2n+ 2, ke ke iy 20+ 5XnT LU 38 =X
CoHan ) 7R o RXFPEEFAARL . 3 FLLRUAE2E — a4 CH, AL L &9 |
MBI ZEH (homologous series ) .

e S BR T R =2 [ LK 5 SRR A s A, T IS KR AL ASE AT

H

|
?%E?%&ﬁ%%,m—%$%ﬁ¥$%%%%(H*$fCU\Z@ﬁ?$%%%

Il i
#(H—C—C—0—H). @XERny T HimEA#S . AYULEY T Bk

|
H H

i, SR RHARE T (40 Cl, O, N &) JERUm LMtz |, v LuE b5
I AHE AL
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NENSNES

5o F Bl fer FiE

ERMHERFARERZE, EFRFERIEBANNFK
BREM T HLZENEB. DEBFHNEILEY, XE
BHULEMHIR AN D FEBH D TR,

B 3-1-11 P2 2 EE F 2 EhR T S M R
b SEEMMRZSERAF LN - FE4—
FiRo XTHFNAPFEFIRIERA0.7nmH " &
B (B=XEFEAM ), HEEEKN 0.6 nm K%k
LFo BERITERNFRETHERAG, BAETUBE
HHEHREERRERES S FRAES, D FRIUNA
HEFNDFHE (WD FHRNSEA ) b, BFEA
RARRBRBIE. THAYTHAILS,

B 3-1-12 P92 R ERET R0 53 H AR A 4K
RABIE R —RAKE, FIRIENRE—HF, XFpLy
RKERERE. FHUREBENNE T, EMNERL
itz N, BIfE 2 BARYAKEFHTRE RN "8
B L, SR E "B . WARENRFHIK
MR EBEAMN, FHhNBERSANEIDHEHR =153, R
T A FEESEHAREN. AARENESREBERESEIH
HNFHEMTHAMN, ESRELBEMLRENR, B
Bl R R R,

0 K3-1-11 5Fi

0O F3-1-12 49k%E

A %% - it

<
<

FREXCBFHTTERARLERE, AR—A TR, —2FR. =2 FRAFEai
BEF, A, ZRATR. WRRBATRGAIER, =2 TG HINEIMF K69 ke
F o HARIES F RS AL S AR X AT R P AL S 4k 6 AU O

H H H H
' Jep ' ' S '
H—C—H + Cl—Cl——>H—C—Cl +H—CI H—-C—C+Cl—Cl——>(Cl—C—Cl + H—C1
| | | |
H H H H
—qee —a9E
H Cl Cl Cl
' eI ' ' SeH '
Cl—C—Cl + Cl—Cl——>Cl—C—Cl + H—CCl Cl—C—Cl +Cl1—C]l—/——>Cl—C—Cl + H—CCl
| | | |
H H H Cl
= G0 N
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%15 WRENAAEY D

AHACE M At RO AZAE VR A 22, AN L A, B, AHALFE R G5
jfﬁiii‘c':’ ,;%:.)—ﬂ 113 ” /P{‘%E}J»i 113 ”O

e 55 B UR AR OBIINE - HVBE 1 P Bk S BEARRE S AL Bk e B, T b e 25 Ak
J VY SEAHR o XA I AT DL A Ao B SE IR R AR, BB A ot

T LR RO, e 7 i i SR TR U Rk, APLEEY T 1LY
FLOJy (ST POl T (s AU RO MAEEBRR R RZ (substitution

reaction ) o

2. B EYPRERER

*

KI5 69 £ B
RP K ERR S KB, RETGR (AT ) %8, ANV EHRET (4
ﬁh)ﬁm*mﬂ,ﬁTiﬂ%%m%%%m IR 3R B S IRIE RS, AT B
—13 B8y 8, WLERILZ .

jJn/\ PN
T
=g
SN
F*ﬁa% BB

D ERERES
O F3-1-13 AR KIS

S QB P A LB (6ARBEER ) . ATATT AT IR Y RE AL B, M B R AR
’ "%—éﬁ *ﬁﬁﬁ J\Aﬁ‘?—F

Hlﬂlﬂl

CH,— COOH
CH,— COOH HO—%&—COOH CH,—CH,—OH
éHf—COOH
78 P Z®

8=
ST LB, AR A LB M X, S6FKIRILRIEN TR, AFRBR ST P AL
FIL B BT R T |

Wy I 4 245 K DR SE ) SR PR . 2R RV AR TR 73 1 14035 AT R R 1 D A —— R

O
|
(-C—OH), IERRERE T XY RARNE. AHLEHn 1, SRR

@»
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PG ik 2550 Ko I I b e 5 H 2R LA A W 3 IR R 9 DR R AR O B BE
( functional group) .
FARA CE AR A, AT LAY B IR AT 4y b oA R B A B 1 5 R R
OrH ILE REAT IR . & R O R A A AL A R 1 0L 3R 3-1-1,
£3-1-1 #4FALERAGEH, LHRANS QAT

BERHR S BEREHANAZR EprIR A=ty AN
c=c{ BB R4k CH,— CH, 2/

0 0

| #Ak [
-C—0—H CH,—C—O0—H Z&
0 0

| A5 A& |

-C—0—R CH,— C—O0—C,H, ZBZE

#23-1-1, B, RR. BREAVULEY DTS AWK, |2/ M HAB TR EF.
X WL AT BRI A 0 SR At ul AR S 7=, A PR X ke
AN S DGR BRRIGTEY (derivative of hydrocarbon ) .

A % - fA

A FEREETHF SR ERINEGAINESMERET S, NG TEA—XFILE
el AR B TR AAAL S 5T P B A S B L AR

CH,—OH
fc, LY, |
OH C—=C_ CH—OH
| TN |
CH,—CH—COOH H H CH,—OH
LB T A8 il

APV TS50 F LR B 2R S B REHT TR 2y, e eI EE A PLIL S
Pt et BEE T IR, Aok /AL S Y, RENEREN
LA et , M ENTRA AR E X A T 5 | r B AR AEAE

3. E9 R K F0[E 5 FHK

TERFFE 0 7208 CH, BB AL AN Ry, AT A B CH, o kel A HiFh,
X P AR ) 2 BRI 43 B it S8 Al ], (HVERR A —E m 2257, e iTnms il
1 —138.4 CHI1—159.6 C . W40 —0.5 CTHI —11.7 'C o AAL B BLXFE 2
TR, X0 CH, Bk s+ RS G IF AR, B r2454
AW, N ENmERAELER . ENERFARPAYIEY—ET bR T 5.
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IET RS T ke o1 B A REMEZS AR (B 3-1-14) o 1E T e+ H Ak a5
A S — 2R EBE, s T kesr 1 PR I A B2 S B B A S8k, B2
TERIAR A 1 S AP 2SR

“/ 2 ).\}

ETk STk
O K3-1-14 53 FRICH, MR m FIR R 4 AR sk A

w

@

A %% - it

)
<

WIREAAR FEE, ARFRER KD DIRSAREBERTRERT, RTHRSE
PR EIAT mAr o T R bIR 4T o9 s ARALAL , JHFAa R a4 25 My X w25 My 1) XN T A

SFK 2 A b ZHfE

CiHiyp

CsHi,

WiE

SUEL IS A R AR, L e A ST &M Ee M A Fe R Z 4L

PIFhE Z RS W R A M FE R XA EA AR R A g, MIER S RA9ER
& (isomerism ) ; 43 AAF M F 45 AR G TR B 43 BHE (isomer ) .

—ROCRUL, RS TR E, RS FRASEZ . Fln, FekEE
(CsHy,) A =FhEsr Ak, Hiumbie i m o wiaih s 2, TEaiibayt, ot
G Ak o

N

i
J ‘b’ 8
J (
EkE FIET T
O F3-1-15 5 F3 00 CH  Le R =R 73 SR PR (e HAS A



Chemistry #3% HRHFHLEN

1. V22 BB R T 6 A4 5 . AAALE e o F L4 5 AL A4 o e R Z 1) 4 %
%, 74T

y%r‘—r
BHkENHE | BokennRELE |

TEm — T%ﬁ y BEFHRIRE
P AT, BEBED
— BTULEPNSTEN |« BETFHARES ’
- HHNBESHBET
BER — lmﬁ EE

Gsmns |

——

REY | moSHk |

2. MBRT 09 LM BORAEAT E BRI Ar K5 S 0 R A
3. MR BRAEAIMNS Y TEM P ERIAL
4. V2B LER 5T AR I T E B EM N ( REMM X ) HFH %,

o (ST T D © o

| 3) - JBAR |
1. Tl FHIAAYGBLET, EHGLE ( ) o
A. LAESB T E AW E T H IS
B. BETiAM., B RERAENGH IR — LAY
C. FIA 6 R BAL S AR AR 5y MR R
D. AMMS ) B 5 F M EZZANMNE DI REE S T R RAZ—

2. TR MR, BT AHMAEY T , BT R
B T IR AT A M 0 o (AR5 )
OHS @C,H, 3 CH,C1 @ C,H,OH & CH,
©®H, @#4#RzE & CH,COOH O CO, @ C,H,
#, C,H:OH #E R E~Z , CH,COOH # ' #H 2

@»



1T URANLEY )

NFH - SEER
3. A THIETEH ke AP B A Bk e ek, R E RS EHEH X4 H
Frw o
HC-SN  S>cH

J C=cC J
HC~g”  \g-CH

0 3K
(1) ZzHmRET ( ) o
A% B. %)%
C. ApLa4h D. Ly
(2) Z R T AR e 24k , BT B .
( AFHF AT, s tegiksh “C—C")
4. T MRF, ZARyFMAGRE_ | ZARZRHNE
(A5 )
@ CH,CH,CH,CH, @ CH,CH,CHCH,
H,
3 CH,CH,CH, @ CH,CH,CH,CH,CH,
5. R T 5 &P AP L E B T R 4ok, RO A BT a9 R A .
CH,—CH,
(1) CH,=CH—CH,—CH, 5 | |
CH,—CH,
CH, CH, CH,

| | |
(2)CH;—CH—CH,—CH; 5CH,—CH—CH—CH,

6. 105 Ll w o A EF R A, = BT E R 69 At R A TAUIRA AR BUBRA . 4
AR EIL, RUERBEOR LG EDT RIREA B THE L, midkLeLiENEL A
SRR A Ry, RAERE,

7. RAESHT,

AARZY Ik £ 27 ISR, AL S, 5Kl
ST RAREMX, FiaddPeEaA.



B2 N METRER PRI B O

KIRF . AMHREANOZR R Z AR, i ER B E R TR A A
B TR A T paR e, A e E R AT R R E A, KR
o AR T E A LS

A B8 - RE

KR A AnWE A4+ 25T HAERAERK? W KR8 A AAEMRA T 48 7= A4+ L B ? defT
INTG PR RA R . R F Y EAEA R G A R B UL TR, 3w AR ik A
F 0 A A4 7

0D E3-2-1 KREHR 0O E3-2-2 il 0D EF3-2-3 TS Ak

Lo MRBR. AmAR RS

AT SCIMAPER R O IR, AR BB T S ) M AR A ) s A e A
Drig R MR AEAFRI AL, FEIREE . R I M S A5 U A T TR ) — 28 R AR
J& T AR A REIR . AT RRHRO R E T RIS R R, HEsh 7 ARt amyitl . BEEE
SRR R, — 5 AL R AE R BB B fE L o3 — s A iRH e
JIrr= A ) AR AR TR ARV, PITHERC) — S B AR R 5 J T 3R, X 2 [n]
G TS 5 TE
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1. RASEEZRIERE

RIRS FEBRIHEHGE (B 80% ~ 97% ), RIRSUKEY——TTRRUKI) T4,
SR

FE (methane) J&—FI L EATCIRMTR, BHEH 0.717 g - L' (STP), XMEATK.
FERERS IS, FE A BRBRI 0 7= J — SRR FIK

SR
CH4 + 202 — > COZ + 2H20

HHFRGLT, 1 mol HYGEFEMRBE T 890.3 kI i ER, SAHIRRRGL T i —S LB R
SAHLE, FBERRBEm T ARG B 22 L R A RAR R — R R A AR

Bt AU SR AR 2R G Y. Hoh, AYUEEYIBR T3 Aik. S0
2Oh, WEALENA ., B MSOUER; O EES AR B 8. BREITR

BRI B AR E A Re i, HRIN 27 A — e RS 4, e i A4k
Yy, AR AR, IRV 22 IR AR 1k EL R BRI AR . AT B AR AR5
G, PERIRIBE IR U AR ] AR R B S 5 R AR AR A (B A T
K BVRERIZEE R, SO AR BB T TR

-0

T K 6 - R

TRKBBHRASERESEREFRA TEANENRNERBYIR TRIKD BT REIR
YRR R, BESIMGRKEB AR TRGEMNSE, TRKEEEX, ®HERAIAA
Al RASHERRER,

E ol RKE R MERTEK, BAREEE R, B, L EREENEXN XFREKER
TR, BERELMIRAZES=SNIMEE IR, 2017 F5 8, REMNZERMNBEE
HRA—FEK, D, SRPBRORAGTRKMNRBPIE, MINKI T BETRIKFFR, ER

< [EH3-2-4 RO R
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2. Nl A aR BB

A1 52 B o3 5 A A TR EH ik R 5 B
ke R SFH B E ARIE G . R, ot
R HICERTEA TR A R IR 98% .

A I LR R iy Al gt ok . B ER
SERSE, 15 B B ISR G Y A T s o 1 e
ANTA], PO AT DA 3 — R UK A ok
PGSRBS YT, BB nE (a1 S
Wik AR D ) deiidl, Hzs @ w i in s O KE3-2-5 frilisriis
R, ERMNEASY RSB, MERENFE, WAEENE (kR 50
Z ) HRAk, SR ERL IR, XA, DGRV EE, AT DA B R s
FEIASFEI =4, XA M EATM 438 (fractional distillation ) o AXEEH, Al
TRk e —2R G,

T L, A R
HEZEmE 3-2-6 Fs.

O F3-2-6 A R EEH®
A A B LSS B 00 FE YA A, YAl S SR A, EATRET
FVERERL, TR AL, B2l MR aiE 24,
AP BRI BB P AN . A T IR S R ORI R P A s, T
W EAE—E S Cmt, AR ) T, EFX R ERR . RS R R

@



oW MeBmEEERANLEn £

XTI BN BB Rk, X ARIT AR RAE (cracking ) o #lAn, +oNkeid)
B VB E

T
CisHs4 N CsHys + CgHyg

A% S

BACATMA, P B SR E Y I VEROR S, R AR IR B R A A
FEIT KRGS B =) AR MK o LASERE R B, SORBEIN BT e A SN g A= 5 AR A

o
2CH ;g + ZSOzﬂ 16CO, + 18H,0

A

A i 69 45 F Ao F A2 1A

IR Ry E AR NIRS, 1092 5. 95 5%, JUHNIRE SEFREMEE, FRE:E
BHERNHESIANNEERENN—TEFIstr, HESSRRIUBMHHLT,

e T
5$ﬁﬁ¥ﬁﬁﬁmﬁﬁﬁ(Cm—?—ﬂk{ﬂ—cm),Hﬁ%%%ﬁﬁﬁ,Amﬁ%

HEHENEA 100 ; BN, BRBEENBRSNERENEREREAN 0, ¥ LRABRHEZAR
BHARIRS, TEHMFEREN 0 ~ 100 BFRERE,

MESTHE RN EREN, RELADMNEBBLETIE, 43 EESTBRIRERE T
ME, BRRAE—ARNIVERBIAEEZNVLA~ LR RENEE, RBoEE B SR
efE. EEUHE, FIErSHSHY, EREBANNNSHERIFITEEERE,

LS AR5 TR

1. A AE

AL T A=A, F LA = A ECRE, SR U S R R, el AR X 4
TR R . NNy T1, X8/ Ny Tl LURTE RS A ILE TR
Bl Tl FRRx Ao eS8 (pyrolysis) o AMIASHS T, ZBIE 8 HHRE .



Chemistry #3% HENHHLEY

*

GRS LB 2 —, RWAaTF PR THA 1T ~ 36 49 S AR R IR IZH
REGRSY ., By 3ot 75k, FEhIALHEANTE,
BAH

RIE T AR
AE Y 1R

O E3-2-7 A RIRR

LS B KK

AR ARG KMnO, &%

B A % 8 ARG i 0 v RALER VR

BE
bR G2 B AR IR T B o RS A IR B 7

2. 2%

ZJ% (ethylene) BT . FIARMRIISAK, %EHN1.25 g- L' (STP), METK, &
W20 CH,e WA IBEH, — 12 inTi—42ke (CHy) T/ P4
T AT R R T2 (Bl s ALE A, B S R 25 I B e A

A g - Bz

L 2

LHEGILERTE
AU AR AT T 28, ¥ ERAERLERILELETERT.

LEAE ALTEE LI LIE

LK e 50 R

B KMnO, 7%k P i8N THr

1) 38 04 w9 RALBR R PN T

©»



2% MEARBREBRENLEY £
e

INZ NS l j
2 Bt I H PYOLeE | |
B ; - ’

KMnO, /& #& BB R

J
b >

O F3-2-8 I CRAEETRS 5
1. MEFE TR 9403 R
2. 4o RN VAT iR 28, FRILF A A AREA R KR R Z A7

CIRAERPIRER . IEIISE IR REAT R
SAR
C2H4 + 302 — > 2C02 + 2H20

LRI KMnO, i RAR AR (0, 3R LM AR VERR B h g S R P AR AL R 45
IMgeke A BA X — M

W BBl TR A DY SR B A TR 8, BT K AR ST B S TR £ g3 T R R i XU
(_C=Cl) ry—"D WL, PIARIET 2000 ™ BRSPS B R T 1

H H H H

| |
H—C=C—H + Br—Br—>H—(|J—(|J—H
Br Br

18 ISR ROV, AP Y0+ o0 b e 5 H AR (s )
HAEGE G ARG AL G Yoy 1 N JE TR R Bz (addition reaction ) o

CIGBE T RES W R Bl A A I NiAh, fE—E X FRRES AR . Wb RSk kA
TN . 7386, LG R RN L =2 [ & A s s v ( BRI BN ) B R A9 R
My RO, BT LIS S O R HALR G, L) B ey 1en)
WRE LI . BRI, a9 i’;’% L

LA REEWAYTIRER, 2075050 S, —
e B 75% LU b, CRTI R s i T &,
P L, FEERZT A WAL, LT
FE A R B — N E S A A 2l R R K B hR
Eo BEE AL T & R AR AR K1Y
fem, VLI R AL S Y SO Z O E3-2-9  ZI@iEREHE

©@»
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= mmTasE

1. e FiE
HHA I EBVELA SOR PR, 25 e e, ik . ALl TR A vk T LA
MR TR BIRARIRE . FE IR DAl e T 0B A
R4 2 SO A, MR T8 (dry distillation ) o % 3-2-1 81 T
MR T2 ]
A3-2-1 #FHGEEFHi Ak

FiE= FERS FEMR&
BY¥A | AR, T, T, —AALE AARMRH AL TR
By BEA | AR | RA. &# e
LR kPR, WK
YEZh . FAt. B RB. SRAMAH

A i 2SN S B2, FAF REHB. ARMH
iy WAL, AT
B B BE L A ARA
2.
AT R EE Y2 —, WERHEREIA TR, TUHRGE T Eas
W EZEAHIEY) .

& (benzene ) E—FPILE ., ARIRTR, AIEANRM, BHEEHOK/N, MEETIK, 5K
Mk sl 80.5 C, Gk MERNS5.5°C, MIBEMT 5.5 CRIRBE S EESS BT 60 &
Ko FREDIRGE

KT, Ho1EH 6 Mkl T, Kiyn 1308 CiHso MARZSHMER R, oK
S 6 ARIET A 6 AN RIETEMER PN, TERIE B ETHE . A0 1 Fr YRR
SHE— A TRk SRR AN B OUSEE 2 1] YR IR LA B



E2H MUERNRERENLEY £

AL AR YRR T 1865 AEHE AR A/ T45
FREAY, IR T RFRAE 0 TE5 . R X —

AR FoRIEN, —HEEHES. ) °
@ &
| e
[ wmmEN [:j
© C
H/ \?/ o O E3-2-10  H5T IERHEER FIZS (W S5k
H

V'S
v

btk R 5 LHGILFHRA

= R B VBB KMnO, &g 69 v9 KA E IR IRE PIRAAKR, HkHIX
T BEIEMEILE,

)
DINE AONZE
B KMnO, SREIUE -
B ERB R
O E3-2-11  [WERMAEKMO 48 Hom A O K3-2-12  [RAY USRI I A

Bz
F O F RIS T 69 R R PR R E) 2

AAREHIRIE KMnO, R 9 W AR RSN, E5 CMAEfsA i LA RK

MIZE5E . R T BIRFIRGT I E T B BARRIRIOTE . 5 IR B VR HT T Rl R A2
AR A IR

{ Y—H +Br+Br—%> Br+HBr

ARG RAEBUC B = ——RK, JEBR 2y JORPRIA U H ] B A LG R
B AT AR O, RG] LS SRR L o
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OO FAESTFREMSHIES TR

1. N\ZHEBIR ZBE—NRBIES S FHLEY

VAL 9 J50RE, IS ELAIRE . s M5 | AR A7 AR B 25 PF B A SO ml Al 45 2R 0 o
SR, 20035 iR XU P i — SRR SE, 01 Z TR e e iR S A LG 4
RA AR AIIREE, 4 RER L

s D
CH,— CH, + CH,— CH,+ CH,— CH, + - —=2,.

-+ =CH,— CH,— CH,— CH,— CH,— CH,- -

XA SR AT LU R s

—EHM
—

nCH2:CH2 +CH2_CH2&71

B%

Bt FARXT 3 i B N A B P A U o B s AR KA B & i
N, WAEREREL (polymerization ) o 15 A IR C A X AE B A BOW AL Y Al 5
B, TRIFRANER R o

ROIEH O REML, HAM S FREE G2, DMLrELanEs BT,
KL AT R O X i A & 5 FHEY (polymer ) o A FHRULHET, &4+
AR AILE S TIEY, FkE S FEEREY.

oA TR, BMEEE YA LS A rh s i s AR g2 1g, 8o RA —a R
Ik, AEem s+ (RO ) HAPIAYE, BIZ3mtSA484k . Jigh, 2@ nt Ak,
ALEATINEA . 2V RO IR AR (IRl AAFR CHURT) TILEAT IR,
R 2Z BTN AR 3 HBER 2, IR R E D mk . 2% E . SR
[ — o2 A LS S, BRI FlE AT, SRRk

2. BtEH T - N

@ @
PABRE . A i AR IR A5 Uk Al At 2 P2 0 A T BT TT A AR B A
PLA B ARSRE RS ST, L ko LAl & BADRf & B AR AR T ALAM
M1 BB ER, fin AR S (VR B AT R R, MR ESTEA—K

‘ ‘ K EEE WA E AT &
F|, ZJEH . BEE2 Z T - ‘
o, ZRFER] B s 2 5 A LB AT R BT R AT

OB LI (A = SR =0 S/ S S R A A HLE A F AR
IR, A BB T4 N )

) 2R BB A 0 T B 05 | KR A



g2 WLERERRRANLEY

A %% - it

<
<

1. RE G D F e Z o0 THAR S, T REAT AR A BIRET 4 4,
2. AR TP B SRR 6 T MR, BRI AR AR AF Y PR AR A IR AR i Fe R ] 2
2, AB W ik A ATV IR R i

B} (plastics) TSI TACEY ., (VHAHMIG. AT, Hsmk
M T AR I RO I VRO T PR B AR 5 T2 IR LA
et A TG USRG2I
BN LI EERGY, BLIRIBRLR S S
RS 1 7= B B0 MIRH =6
ROGIRE, Jiths EAHRRLIGTHIGRERE, T
MM RT3k 100 C 5 REREHERF, BBk 240
BRORBE: BRI T R, K skt
fieth e
ROMMRGHEL . RIE, EIAT. WL N
MR BE25. M), WLIESRIRERTRL: Fashlfh, JI O FB3-213 JERCImAHRY
PEAFI, B, W S ARA beh, it
RPRRIEE SRR, £FE, FIFAF=I00 0% ARIbHEL, MBS, Mm%
BhE
A PRR A RIS, R, AR . B, BRI,
PURZA 5. I, JIDIR A R BT AR OR R A — DR MR
By (ETFE I ) 1Rk s 7 0517 sk bt

A ——

THIBRE BEWRRE IKSLF7 SN FRES # R

O F3-2-14 SR ARHINL RG]

1B (rubber) WY FHEAE TN S VE I S R B e, 24yl e,
FEHSNE ORI R, PRI AT R sk . ARSI AL AN, AR AT 0 D9 KR
P E AR -

@»
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%ﬁ%%%%%&ﬁ%%%&:%,ﬁ%%ﬁﬁﬁ%cm—f—%ﬂ—cmho

CH,
WG T 46 (- CH,—CH=CH— CH, T ) At 5 e FBL R IR A5 10 B AR

U AT A R Gk A — BB IR, T T RS R . T TE R SR | A | i
AT BRIUT RSN, TR . AT B L —2e R Mg ( A MURERIE ) #RJE Gk
B & AR — AT R i . a2t UKCRS | IR . s il AR A R, PR
W HZ o

O K3-2-15 ARk 5

SF4E (fiber) J2 7 —M W LB 70 T AR BEE NRAETE RS m, ME. F
B WAFRRAHEAT R . FAECRE EE AR AT E ., Ak, fexsad
KI5 &, BARREH T Ui U0 RN AN TR BB £F 4 . BEIREF 455 v] 721N
P4 BB LARAR R A AL T at o B T dd O ORI R B B9 A LN T A&
Yy, ZRG RN AT o T E Y, Y5 22 8 s Ak BRI A5 e 4. i,
MmN SR N R (CH, = CH — CN), -l IE R & Hil 15 RN g
(+Cm—$Hh)o%W%ﬁﬁ%%ﬁ%%%ﬁ%%,E&Mi%,%M%%ﬁiﬁ,%

CN
B BRMBEA TR SRR FEBHFRILF—H.
TEG A YERZREL, BRe . Wl WL . e LMo M dink A LR IR LT 4

LT 4R PERE, EATIRR TRESUNAS MACRHILANTZF RO, e T A A= M E By
GUA T Z A, AT AR RIS L BisA . KA IREE

0 E3-2-16 NE4HH O E3-2-17 FE R4 LRk Z



£ 27 MEAMBRREBBILEY )

AL TAPRR T, ORI s T AMTAY A6 B, (H IR it i 1 3R [l At
N TR AR, AT IR E T R HTE T 5 55 o 5 a8, e TRl
AT, HAT, Ao C R R AEIREEACUE B Al B ATRE, G DLET 4E 3 RITE A
R JEORK A A= W R SR . LA SN — SR A B g DO AR D o e 2R 45

1. P EENGIRA T TN Y—F . THARAGEMEER, 64T

x
0, cl, Iﬂl_l | |Br2 | | |
e | BRES | g | EEEEKMIO, | MARS | %A&rl meE | RIRER |
UIEIAN;

BB E
2. B LERRA ., LA HERIARCNERRITE PG RR, Wit o isnt
BRI T8 P oy R T A,
3. B EEANGZ T K BAER N A, HIEA P T STAHARIR G T
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2159

1. WNRAP IR0 A B A, TR mIFa9 2 ( ) o

A. &b B. %
C. % D. &4

2. TR TP, RETHFELGZ ( ) o
A. ey T B. &b 548
C. Emii D. Bm A

3. FAlBtET, REHGZ ( ) o
A. B B 5G4 Ah
B. &A% RFH KT 20 91z &b 2 2T 1354 h
C. B2 oy RAU Ao A HACA- I 20 AR 09 B 20 iRt
D. ¥ A&AFREFR, TRHATHE BT EHEN,BEE
4. FHR Y, BT i B ey ( ) o
A. THfEBE KMnO, ik ik &,
B. KRB
C. UHi5isehv RALB R RB N A 1,2— =ik Tkt
D. Pl 5 8 AR AR —FA T
5. FAl X TR THaHLET, REHGT ( ) o
A. Ko TH AR T R o Fa k2
B. 2K WP 69 8RB 4 Fu T P 64 5% 5% 4 A )
C. K LHa 5 F F 04 P A BT AR AL R —-F &1 A
D. o THiARE 5 %
6. TAIXTHE, B, RARAMIHEP, EFHGLT ( ) o
A. B AW SFEIE, W H R R R
B. & = su AR 8 i G i R AT R 6
C. BIF &AM T8 =tz —
D. XA AL —APE R a9 4La ok
T. BELUHE S THRRAER, FRABERENIHEELERR B AR 1,2 - =B T8
LMET,

@oo»



2% MCRRBORRANILEY

8. BT ol mAELEME XL AR ey o AL HiEr K,

Wy i B H M R o F R AL A4

B  TCH,—CH, L - . CHf=?H

Cl

BA LK +C&—$Hﬁ . . UL=$H
Cl CH,

B RN +C&—$Hﬁ . « CF,=CF,

CH,
Bwa s  FCF,—CF,+ - « CH,=CH,

9. TR A TAMG - FHEMGBLET, REFHT ( ) o
A. AWE ST B HF RERK
B. A& TGS R E 8T AIAA DAY I Fafl MR AR B K 8
%57
C. BHFZ o THANIMEARKIIR ST A AT RE, BEFEHH & THEE
5
D. AHZH TSR A RSN, 2R ACMNRIRS A G5 FiBid R AR E M
12884
10. FA X T LHFR TH3LE T, BT ( ) o
A. ZHFARAE R KAR G AR

B. =% ZAR#%
C. =Fa B AR F M OLARF
D. =& 85T 2 mARF

11. FTERAEF, TR RERN Fhide THr, LT AR RGBTl b iAoy T
A ( ) o
- B AARBN B ARLBR 09 SR AL
RGBT R F R KA SRR
UIRIBN A K S AL P

o w >
% % 3%
A W

o

A
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D. ¥ AARBN B A BF B RGP
12. T8, 1,2 — —R LR ARAIRE LT RA, T =Tl L3 5K,
AALE—EEMN TR EMBE L RFNB, KRG B ARG TF 7 AKX,
13. MRpe k2 M A HAES o F R —FE 2o %, 0.1 mol £rETAEREE, N
i&% A%#ﬁ89ﬁL@ﬂw AREKH 9.0 g, BT HIEFIZRG ST X,
B e T aR AR
14. R A& %i%ﬁ”a?%, MR HAH EERSARK., T, Ak
(C3H¢) . THr (CHg). MBI LS RIRIBER BT FAZXES . 18 K RA G
AMAGZERN TRILGHA? ZERER, BEFBGERAM?
15. ZRA A, THRXRA. GafoBEqe R AMAF AR 092137 2 R

l6. BRI A Ak 2 —AATARRRES, THELH (CH—CH—_ )
ZmBR AR, BT HZAEXA

17. 3hF %3

@ B1— X KKE (20mL) BANEBAFER, R TH. RAHF, BN
FEALH]

Q@ RFATEBRKRETEALIRE, THEEENF,

@ RBAFITEANR B IKGRE, WA R R m e Bl

@ G EARHINL IKE, AXRyAMRRIL, 53BN ETHE,
B EMRHE R e AR, YR KK,

© 121k Ak A G, KB IR P AR R R R P BRI
iR ZR ey EIRE XA A



B3N R PHATHILS Y

B WARAEE B PO B TR EEE SRR, e A SR A i Sl A i B
AFERT: I ( B2 als )« Bl ( EERIP N CIR ) SO ERR A, 7EA47E
HHBEAE AT UL, TG HE . IR E B, e LR, #EAHUEEY .

A BB - RmE

FAVTEB AT AEFTF 0. @R, K
W, &L R REL KRR

R de k. WlEA R A R LA K T
Sy 9 X M) JR 6 LA R Ae 4 M R L4
B AR BMNAFALG A EDEAETE
Ty F L7

YR 3 T B e T B AT AR IR R Y

O F3-3-1 wEANLS ey

Z % (ethanol ) AR, WP EZEAIEY. ERAOBV . LAREER
(IR HOKE, 20 CHIBERE N 0.789 g - ecm ™ 3 #A 0 —-117.3°C, WA A 78.5°C, %
Bk, BBS/KUATEILHI R, G2 I RE LG, SR IAE AR,

LSy LA B CBEor TR g —A H R4 OH JRFHIBUCIMDE iy . LBERI4h

H H
| N
WﬁﬁH—?ﬁ%ﬂ—H,%WﬁﬁﬁCHﬁHﬁHﬁCﬁﬁHoZ%%E%ﬁﬁ
H H

#E ( -OH, hydroxyl), BIEIE T OEERL2AEE,
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O E3-3-2  ZESr T ABRIAR A AN 2S [ e Al

A &% - TR

<
RARAUEQGHEZHA

ST EY

WRCBARFRR, Q&ia ]

ZeRT

- EEEZAW

FKCEE, BRME KMnO, ik, &/&4h, 4L, N

RE, RELR, WK, TH, HIBA, KR, D77, BEK,
EAEIT
SM Y ESH

[ 231 ] Atr P ImAsy 2 mL RKTEE, S0, WERILEZ,

[ 5%2] @RE P IAL 2 mL RA LB, RALENMLLERERK, ETHE
FITINIG Bk, RBMMATAKTET, REIJUR, HLEAR LG TACH B — B R 8 Ak,

[ %% 3] @& Py 2 mL Btk KMnO, ik, BARKEAAKTE, K, LE
RE.

[ 235 4) GiXE P mAL 2 mL BAKCE, BRA— BN, MENL, St
A AAR

SEWICR
RS TR KR
1
2
3
4
B=

vA b 52 B35t AR 2B B AR e AR S R 2

@oa»
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LBHRBERE LRI S H B, CERRE L R AR

SR
C,H,OH + 30, —> 2CO, + 3H,0

CLTEAALRER b, T HAE—E 251 T RER AL

(& \
Z)%o (5] (N
Z B (acetaldehyde )
ERE. AR HEA K
| SERY/: 4k /%/« > o)
2CH,CH,0H + O, - >cH,CHO + 2H,0 By gzt, AR H
CHE
CH3*C‘*H E\A‘ CH3CHOO
N N SRR . Z 2 — b4k T
ZIEREMRRYE KMnO, WA (L, RIS R Z, ;fﬁﬁ EEM W
A E R R AL @” ° N

CIERE-S A B S AR i L BRI R

2CH,CH,0H + 2Na —> 2CH;CH,0ONa + H, 1
ZEE

SBEA] FHPRRORL . &R A PLET AL T ROREE, BRy7 B 75% (ARBLU 8
W LBERBRTE . THEE

9 )(:AE

R EES
EPEE—EENCEE, ZENERSEFRAENE #+=3-3-1 BBENEL
£, B0, 1% vol /= 100 mL BT EH 1 mL ZE, B TR (% vol )
CEHANNKE, —WoA/NpRI, 81T mREER B 3~ 5
NFiE, RS wEAR OB, 7R, REAWRILE_-S - WL
1LBRFOK, BRHESE, PERE, EENERNB RN =E 20

S, RN, SEKME . EBE. EWE, BF—
NG 2B, TRATBELBEL, MRPERENT 55 30 ~ 70

S o MBI PSS THERES, PHHKH, K

BUOE, SRR, MRPSRENZEIEIE, A59SRONERRaME . RBEA
RRKE, MahEEYR=SEEE%E,

N . Y TR S . . o
S (zm) SOREAR L o CERER o me o —sm i 4ok

O K3-3-3  ZEAENRANIFREH R
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“EE iR

TERBHHEBRRES HE" B, BEEHEER UL

—FE G TR N AURIBI T . AKRTHMSESKRNLR
HELES (K,Cr,0,) B, WRRHSATHIBES, 28
SWELRBHPANA B, ANBELENEERIHEEREEN
T4 [ Cr,(S0,); 1o RIERBTERACHTHIZE, alHITY
ShhREE LER ZESENSR,

B 87% 2R B BT SSER A AL, THEER. T
SRhEH CEES, WE CBERELCEMR -SMHE ( L)
FIKMERE S BR LS EE, (LR e b arthag, O M3-3-4 —Fmmmmi
FAeEERNEHEE, RGBS, N ZBERERS,

S ZHE

2 (acetic acid) EERTHFEEAIEY, T@EERTE 3% ~ 5% Basr4L )
TR LIRTEASRA R AR, shdsl, HEY P EATE Ok 2T Lk
AHULA Yt & B A TR

RS —Fh A S B SR I JE AR, 20 CHRIMMEE R 1.05g - cm > 5 WhAh
117.9°C, #15°N 16.6 C 5 MIEEMCT 16.6 CH, ZRRWMELS MG K—FER fb iR, BTl
TeIK 2T UFRIKBE TR o

LR Je— R ZE A AR, W2y . Yk, R T E R, W] T
T FHL RS I T 5 1 I TR 21 44 2R IR PS8 0 v 1) 2R TR 0 B LA S AR 265 T 4

T
z%%%Wﬁﬁ}kf—c—o—H,%wﬁﬁﬁcmamHo
H

LR EREH i E (—COOH, carboxyl), BRIEUE T LWRHIILFEE,

O E3-3-5 LRS- FIERIEARIANZS (] e R



A &% - 'R

BRAUKGIFHA

LI ERY
WR LB F R
LA

REEBR, BRERAS, 4#F4, 4847 Na,CO, %k, NaOH &k, Bokiaik, &8ER, L
KLEE, RARER, KEEERGG A, RIBK;

RE, BRKAEE, BT, BRE, Bk, %, REAF.
SHYSES gn Y SN ]

1. LB BT

LR AEZ TRE RS B B B CH,COO fo HY, A LERRAR—E e, %t
SR ERR TR B A BRI

LEAE EALTEE RERLZEREN

2. LB Y5 LB R

JERE PIANTK CBE, RBRER . REEERATRAM, BmAN2 ~ 33BE )l #A 3-3-6
iR R, REHIT NS G m#GRE, ¥ 75 AW AREFE @3 iede Na,CO, i)
wdE b, MK AL, A—H AR Ak

TR B RERBR.
KBRS Q P
TKBEER 008 W ZHER T

‘WEM§QEﬁ A i B R 3
KARER, IR
% R 2 AT R

N

O FE3-3-6 LMR'T LB NN R

BE
ARIENLIR B 0 LIS I R AR5 B 45 LR 0L

LIRRE—FH WA PR, ERM RO A SEEREL,; RBSmkESR . WSk
AN, CTRARYE LRI . FhIRIER LSS o

@o»
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LIRRES QR N, B ZBEZBE (ethyl acetate) FI/K., ZMRTEEZE—FhIC
B AR PHPIR AR .

. ﬁ 7
CH,COOH + CH;CH,OH f&% CH,;COOCH,CH; + H,O

[ ¥4

1% RS L BEXFEAE B R FIK B9 R N PR N BRI ) RL (esterification reaction ) . BRfk
S F— S B A WL S .

A % - fA

1. & AKE[ £&m5 72 CaCO;F» Mg(OH), | 495 ZRBEME MmNV ZRH ( &
WFRBEER ), R —RERGE, BRAKFER, KEBEETrhE, FH5 BAALXR LG TF T
.

2. AREMHAGET, RTEALE, @FEEA YT LRFN M., HRREILNIE
SRE A BAT R et K KR EEEA, HoL PTG RE,

| = RE HEREAR

1. #ESE

HEZ (saccharides) JE—RIEAHLEYy, HZEHE . T DR LT 4E R S8 8 ThE
5, BEEYIURM C. H. O =FocEdlur, HallRkZn @ C, (H,0),, #~, Ktk
MR E TR R KL S

WIS AT DU 3 HLBE A 7K it LA NOK i P2 AR TR Sk 4325

%3-3-2 HEHRGHSEAAL

4 )

. 1K AE @ e
=3 O En) > I mol 15 % H A & 5
- ARAEARAER |1 mol MABAEAR |1 mol % A& AL AR B 4 B 2 ~ 10 mol # .,
T ST | MR 2 mol 4 |n mol (n>10) 45 e TR Te Nt T
wZEX | CHuOs CHnOy (CeH,005) PN R EE KRS
HWOMIR | W H4. RaE| M. AFME Ry, ek R Ao 4 & 0T %
R TR TR W — Y £ A # TG CoH,05
. "’T}ﬂﬂ“ﬁvk']ﬁ‘:if%_ ‘ %7}}?%‘7/@7{"%, Z—]’—é{{ ﬁﬁ%ﬁ%ﬁﬁké’]i TJC':":;’I—'E&
iz 5 R =T R A ok A T A T4 % IR A (CeH,05)y & &, T A
KI5, BB BT RABH T LA,
AR k% L@ J




3T WETWENLKAY £

V'S
v

i% A 9 KB Ao 3] 4B G402
1. @3 3K P AN AF EHITHIER
2. WA P HIRE P E AN Y ki, A3 ~ 4min, REHWILKEE 40 CH
BAKPFFE 15 min EHREH
3. @ AR (iR — AR ) F B mBUREUE, P RRALE R K E
PHIILF ; SR AT IR E T A ANE IR AEAA R RR, M, AR LKE
PegILE

8=
S, R AETATARE? k. W EES A AT LT R

HEME (glucose) E—FIE EAYIME, EAYRN EZMREEY L 1B AR MBE
295 0.1% (B0 ) AOAIHE,  HE F 18 AR LR P A A bl
HEBEIL 0 CH,,0,, SEATT

H

|
H H H O H H

I S N N
S A
O O O H O

L |
H H H H

AR ZE R =y CH,OH (CHOH),CHO.,
HEREE NARH AU e A B AL O, A TS shifitaE &

C6H12O6 + 602 — > 6CO2 + 6H2O

RS A2 AT LU i) 09 2 S8 AL SR e (i 2L GDTTE , MHTZ B Al LUK 36
HAPERAFE
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(@ Q)
=27 EMEE
WM (starch) J& FRAE T FILEY, & o 0%
—MEZ N2, EEAAAE TR R e AR o .y
B, HPRETEREZ. Py 0,
& o,

0O E3-3-7  EXRADBEESTER

TEARTE IR BB HEALAE T T LKA, e 2L nU s it — Sl —
SEALBRFIIK , AR B A BE LR o

RS s
BB %/' G _fﬁ/ =R
(C6H1005) n T (X <n ) C121_122011
|

/

e T

BRI : | SR

0 F3-3-8 FEBTEAEK L

FERL T, JERIBRUSE, SORTERMRELON, RN T TR B e S iErs

TV M RE7E— i A FOK R A A AR T 80 LR T AL PO 1 P B 1y 2
B, DL Tl R AR 2 e AR Ay SRR

4R (cellulose) )R T Z20H, et U AN EE A FEA Loy —VIREI#E & AT £F
AR AGERAE—ERIE T CUMFAELFAERAT ) REKRE RO . Aid, AT
LFAEFOKIRITR ZIONE, NILEFAE A RER Ao NI B E TR SR, b iy
LPAERAE NI AT B AT 2 BB FE , E RE R U T 2 o Ml A, BT i
YT AR, DA, FRATVRERH AR A — 2 b 5 A £F AR Bt e

2. HAE

ifAg (oils and fats) 2—JFFURAYNR . FEYMRE & 2GS, AR s
RS, MAERRT

@io»



G AT F AR IR R [ A S R
(C,;H;sCOOH ) . #k JI§ M ( C,sH;COOH )
FIMAER ( C,,Hy;,COOH ) %5 | 5 Him&m ik
B A TR o IR 7RIS 2 S5 T REA
A=K A O, A R L B i BRI R . T
b F AR R X — B B JRER, DL Sk R SR
Tl HB e R I R AR H i

MRS TE /N TN 37 T 1) 4R A0 AR FH T K A
Az L) = R D TR A H A SR AR 78 5 1

E3T REPHENLEY F
S

C ~
R,COOCH,
%%%%ﬁﬁ%i%RﬂmW,
R,COOCH,

R.R.RRAREXRHE (BRHrTEREAaR
FREWR A EREIE, -CH,, ™
E+EEE, —C Hy, ME+ b ),

CATT AR, 7 AR,
Q Q@

\_ J

SRR RE I, RIS PRE AAAT B i iR 2 A RE
1o NG R X N AR A s A A AR, SR A 2 s IR T R AN I i TR
( C;H;;,COOH ) s& NMARFT 71 . WIMBR S = PR WITRIE AN Z SRR G, 1
RUF IR ZE T I AR R | R I 43R I/ VR ()96 3R 454 BTG sl LA AR G
MARER AT E AL, ] T2 7 A AR 4

3. ZE8/RK

Z|EAR (protein) JZAAAE T AN, Z4 AR ERDI T SIRIILA, B
. BRI FERIEE A EE B AT ERK MR B R B —2F

HEEBRm, A A AL RECRAMN, B-REWARE I X T RER
K OUTEJLT N ) ’AIEEY . ARERBJER—ERmrEHR. A, W, &,
PIAES e Y AR Y ) (AR ), AR RE R AL R R R E

O E3-3-9 WILMETEARNEY

39.3

/(kJ-g™h

18.0 17.2

=
&

ShpE E8m X
EHREER
0O F3-3-10 1 gihfE. HEAK. ks
\@ A B AR AR R K S B G AR @)

ANENEY B E H RS . EEASE P2 E A B E KA A FhE B
B2 (amino acid). XEEEIERRBE ARG, 76— 550 N B ES A AR T 75 20 4%

i = Pigs
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CH31|\IH2 ?H NH, $H2
CH,—~CH—CH—COOH CH;—CH—CH—COOH CH,—CH—COOH
B R EEEE

O E3-3-11  NEP R LR T E LR

A & - F%

\
EamOGnRR
LI ERY
A B R A R AR AR, B IR TR G AT
L FAGa

MRS, UBLER, KA, fafe (NH,),SO, ik, CuSO, &k, RiK;
BT, KE, BRKEE, BT, BEESF.
Sy RSN

[ 5235 1) @B A 1 mL 484 (NH,),SO, A& 63X 5 PR m AN JUB B FER, WK
KAWL, REMRTFIARBK, BEWRLAUINE,

[ 3 2] M= LRE P ANWAFTOGEFER, MRE—LRE, &% =LK
BN CuSO, ik, W%k Z IKE PN TEER, WRAANAL; KEE = LK
BRI mANEMEAR, 5 Rk 1 #TL, |

[ 236 3] MBA VBB EFERARE PRANIUB KRR, @'&é&%
RALBHIAT. WA

[ 53 4] Asdiii ) B EFRART RR—AREL, 4 R A
BERT LY, H—TF Ak

SEHNCR
TRHFS LI & LR
1
2
3
4
BE

VAL 52 B RR B 6 i B AR e 7

@z



£3T RRFNEIULEY £

]2 BV I AL L8R [ an (NH, ) ,SO,. NaCl ] BYMRIAWR, £(fia8 1H s fig
JERRART A OB P AT, ST Y 0 R 1 A AR S IR TS RESR %, I AN 2 J5k
HH A B

TEFSN RS | IR AT G LS (ks WEESE ) DIKIR . B, HE)E
th CUgREh . BvER . oRERSE ) MUTROL S, PR R AR LAY G 2SR B PR .
T 7 TR I AR ) 75 vk A 3 BB [ A2 P, AT B R AR T AR
JEERREM A A A, Pl APEE.

A BT A S G A A OOV, A1 S A IR A R 1 S A R A I
w AN, HEE B 2 AR R R

A Z% - B

EORARE. MAFTHERARAS . EREFAHERA, FIERH, )
WA Y O RIRE BT SRR A AR EAABEIRERA L7 At AL
Wy e E L AR A R B (RESHA 3T% ~ 40% 89 FERE R ) A HAFAT

HEABAEALR ARG PAE ZOM®E. F5. &2, R mEEE £ or
OB A . PR R E BRI GURRE, A BN T 5 Rl il iR B R B A B 5
A R T A BRI A 1 S5 ol R 57

1. PR LEA R EH, MRAAE, T T:

va ] e I Pz LS
_OH 3 S5&BMRN. ELEL
i g (C.HOH) | (-OH £& ) B S
AP EHL
e
ﬂ B | BEER | o e
(cmumHU (%D&{%%U Bl BEALRRY -

2. VA EEERER . g RO MABERE SR, MAEL AR AL,
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% > 133 &

1. K TFald s meynFX ( REMAX ) ELK,

nEHE o (€ 8004

LB TBE o « CH;COOH
"R . * CpHy»0y
B e « CH,COOCH,CH;
-3 o C¢H,,04

2. TR X THERARAGHLET, EFAGL ( ) o
A. B1E B R R E NS (NH,),S0, Bk, &G, AR
B. R T WAYELF, HELRREAHDH
C. 7% ki o H i AL A T
D. & & i KA A 2] SR R
3. THl X T LB BLET, REHGZ ( ) o
A. TEEE KA, HT VR 9k 80 7 ik k& LB F # K
B. TEEARIFO A, HCT VAR TBERAZIL s b 25 d 6 A 2OR
C. TEHEERIEZ A LI, HT VAL LB REBH GG
D. ZEHEL, B “IFERMEETR” itk

4, TBWBAR__ Ay XA_ ) AEHRAA . LB —Fpk
BRLBR (3 “R” K “537) 9B, @V ERBEAH A PNV ZT LR, TR
B IR A , LR Mg FEF XA i
Bk I T AT E) 6 45T 89 BR M T BB TR

5. MR TA R, B3] A R4 6 E Ak 240 oL

A
(1) CH2= CH2 + HzO EE— CH3CH20H
Ve

(2) CH,CH,0OH + CH,COOH CH,COOCH,CH; + H,0O

A



3T WETWENLKAY £

N - LR
6. AAwAXA . O FHABNMAERER, @ KR, @ AgNO, w&k, @ #K,
NEER TN ERR, HRFLSENAN, LA TEAMENIET P,

(1) #M&wER () (2) e ()
(3) g () (4) BA&Fak ()

7. BIET NG RANFo BT ERETAMR PO 4R, REHZ ( ) o
A. TRRTEFRA TB (4afe Na,CO, Bk, 2k )
B. ZE ¥ RA T ( NaOH ik, A4 )
C. Pl L (iReymBALasEik, 5k )
D. X P RA 8 ( NaOH Bk, 4k )
8. F XA C,HO Wb A BA 4 FHIR:

A+ Na — {218 £ 508
A+ CH,COOH Mo i A5 ok st =
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aluminum
argon
boron
beryllium
carbon
chlorine
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mercury
potassium
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manganese
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nickel
phosphorus
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scandium
silicon
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uranium
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I
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A (yang)
B (qian)
B (1éi)
i (lia)
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B (xXi)
Bk (tai)
Bl (fan)
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X HA
silver
gold
barium
bromine
calcium
cobalt
copper
iron
germanium
helium
iodine
krypton
magnesium
nitrogen
neon
oxygen
lead
radium
sulfur
selenium
tin
titanium
vanadium

Xenon
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