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6. HRBESIMEBTE. RECTETEABRTHME, RERNETHFLEMFRTD? W
. K&, SKRNBRZEE. $BMERE%.
7. AR E A ETER,
(1) SABBREEKREFEER, EREER, BUREER, BHENE TENHRMNS
KRR REIZIRE.
(2) BAESSHELEESKEZBARE, FFUEBRHRGERHNERR., AN
fAIRFF?
8. EMITEX, Y, Z. WHIRFFES A4 6, 8, 11, 13, EEE.
(D eN&FRTATR?
(2) AEEHSR, FoEsBmeE RPN aE (BRI
() BH&ERX, Z, WARSER Y RENKLFHER.
9. REIHFFRIMERIE, BT THHEXE. 9. 3 MoRERNER.
() . HAESERARK, HESKPREES —EELH:
(2) BEEBRARN, B5RBRN, $58RRNERAERN PhCl, HUS TR
(3 #. B, S+ MEFEHYREIEREINF.
Ge(OH) <2 Sn(OH), < Ph(OH),
BEARE. &, ASHARECZANRTHOME, HBE~4E LRAMREWNERE.

BZY wEREAMR 19



10. ARABH—ETRAFDPRPHOHUT:

IATATBIVB VB VIB VIB il IBIBMAINAVAVIAVIA O
1| H
2 C NO F
3 [Na Mg S§i P S d
4| K Ca Cr Mn Fe Co Cu Zn As Se
5 Sn |

WARREXEBNMTE, BdERANAPRESRX, ERXLETEEARANERE
PRNER, BERBOARFERFZA.

1 BBERFEMNERRRMTEARE, BEHEERX 114 STERNLTE-A.

(D) BRFEMENANEFE? BINEZRFRUEESD?

(2) EEARRPATEILAR. £/LK?

3) EBRTERIELREEERITER?

* PErefi.
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MITE R RBEATT AL . BIHECY IR, E2RAMTRRA—AZH. A, H
X — T ZRICR AT AR BT Tt WA JCR MR 2 E T

SRR

..........................

B—RELANEBENIERALE), RARKTSE
W, MEBMN L, RERTHEE. FHERIR, #
BAAAHRARREE WAEHNN LF (WHE 1-10), H
BIAR.

g %

% #2 X

B T IRFEMIAE RAHL G, BADERIT—TF
BRI LR .

IR F AR T M T HEA, SRk )
8 T HIRRES M, WAL LT MEETFEKkE
8 M FRESHMNTRG L AT, B S R E, B
JRF R BSM TR ERY 1 AN TR R B @R T R e /b T
JZ & TERRAH IE B MR 5 A TR R R 7. PR
AR TSR T, i E RS A, ITTE
5 BRI E 2 AR R, ATHER R
S P05 B 7 2 [ AR ELA R R AR O T P 42

RRACHH X B 8 7 B AR AL & B A e &
¥, B, KCl, MgCl,, CaCl,, ZnSO,;, NaOH 4F#f 2
BEaY. B, HRERS KRS EIERE T
aY.

B 1-10 SRR

® TIiFlFRhH

B F X
A ERL, KMNAL
KHASAER “ " & “x”
RETRF RIS E R T
(feF), THXFHE
FA. Bl

Nax Cl. «Mgx, + S+

BT EPRIER, TR FRFoR, WM L B 2R A -

$=T e 29



Naf LG l—aNa [ 2O

e i T e

FE 44t covalent bond

.
L

oA HA CL #5454, 1RikA Hyo Cl:. HCI 89
T 5 AL 2T —H 4G 7

RFRm . ot AW SETFA S RER T, PARURTEG N F, AR 3
T ADNIE? Afta 1 AR MR TSR RS T AR DA A S A
GiRWe?

HATLLRIE T AR — T35 TRIE AR,

FRTHRINZAE 7 A0, BIRBFAER 8 i F45H, A2 1T, Bkl
FURTEELUR A AR ISR AR 542 1 e, TR, AR
AL T 8 W FRE 45 .

:.Cfl-+-(-3'l:—>:('3.l:(.3'l:

e L MR T RR—x)
R R T, Pl W PR RN 13 —ENENBTROHT

Cl—Cl. FF M RRG T
(A FIRE ST 3 i 4 o T 5 o
WA HIH LA . MR, . 7% -
RRFES R T L AN, EiETZ -
AR, W HOL, Bty | HeO H i OxH
FIF 5, CO, 2015010
Hx +Cli—H Cl: H
CH, H:C:H
% HCL 3CRE LG o T 4] 1R 4 7 19 1k, i

Angatmie a8 . wan. H,0, CO, Z5#K
RIS .

e 2 F X &= HoO 5T 690 mid 42757

22 - WREM TERAPR



fE Hoo Noy CLOXBERRS Fob, I AMETE | | -
RAEHEE . AT RS FAORE O MIE . SERIMFXIR  2EALiR4 non-polar bond
WAL — AR T, AR T AR B, JXBERY  #LH4E polar bond
S WA I BRI R, e A G5
T, RIERE TR G . B T 005 o T A9RE AR, b T b 2 5
TR MR — 7, BTLAR S TR TR R T — 0y B, TS M TR S 3 T —
JRIERME, B, HCL4-Frf, CLIRS M TRIRE I L HO3. JEFT T b Cl—JF
Cl—J5 HA SR e . L — MR G T MM o 190 R T o, 7 5 R 1 2 4 b
PESb e, RIBRHPESE, HLO. CO, shpy 6 i b i

BESRE

B AN 4R 2

LA 2 A R A R A A, RATAE, B S
TR B T4 WS A e (m NaCD ;. el 4e224t chemical bond
FEEGIERILM AT F (i HoO) o AT HE X el
FHILE A R TS A VE R E AR L 4

— et O 2 o T UM R A A T . S RAIB RS RS A X, B
= B I 1 A F (B P R s DR S B

RIEEK, ERBIA Y BRGNP aFi—Rad R, g
BUBUKES AORSRERPR I A2 . HESE, fEX AR, A& A+ Ak A B I I A
PP R . WSR2 W SO R H. 5 Cl UMY, AT E
MG LLF A LIR: Hy # Cl, i fe# i AR L4, B H F1 CL; H # ClL&S
AR HCL BB T H Al CL Z A i a5 H—CICH 28D .

ST EMERNISE R

EMNE LS TFAMRRTFZAELEFER, FHRLPFINELE—MHErTR
Bl —AVER Sy M TEER A, LAREREAD, 5F A4 A A ik 54 55 4%
%, SHAAES. hEFAYE., NHs. Cl. CO, %5 BAKR A . 3k B3Rt
BB RREARBL, AW THESFRNERSD.

—fx kAL, S TFARFLERMUGH R, M TRERR, > TFTRERARK, B
ek s . hELRE, Hle, RELR, MEMSS-FREGHE K. - FEERNAH
X, BMeEE, #hEbiertg,

D HipE4E (J. D.van der Waals, 1837—1923), fr2#siieg. Mpemis roFEER A, Hitk, 2k hdfrh
e S,

=T fLFEa 23



198, A kA4 ehIs S 0 691 T & 5 0t

FEAFKA, o NHy, H.O & HF #99b Sk BE
(3B 1-11), XA BRI ERL, ZHH
M5 TR EEHE—Fy TR AR AR
AREER, BEMNARERSGRET S ERA
b, iIXAPAREHR, K Ast., A4t atss,
125k F A 4R A%, Frvk, &7 vlde S48 A4
A —FEZGHFIEER A, T8 KR a4t
DA B E A SIS, EAR AR KRB
BRAALE L MBIR 4 T a6 T4, HALK S

ik

KEZRSN, WARAKRSF AL, EHHIL
ARy Filid AL mlrie (HO, (wH

1-12), 4218 &K () & A F 11 L Rdk 2 & A3 : "
UM Bk, BTkt B b A, AR ST e
BRWK, EERDERTREKRG TR, Pk }5&
SFERBLE, ERALGAR PLRE TR H H
W, e DNA 89 4 e % 52 56 1 45 55 S04 60 45 /g\ /&\
15, H H H ;

B 1-12 K9y Tl B9 2L

5

L. EHTFIIRMEFRX: OKC 5 OMgClL » @Cl ;
@N, ; ®H,0 ; ©CH, :
2. THHEP, REBEREENBHE (),
A. NaOH B. NaCl C. H, D. H,S
3. THMEAR, HHRMEHNBRE ( s
A BRIR B. §s C. B D. XK
4. THXEFHS2ENREPARERMZE ().

A LFRE—FERD

B. H@ALUERTHES, hTERTEES

C. WBEREES, REYSFRNLERER, PH0THOEREMR
D. FFRMEETRIEE

HNREFFRETLTE? BREBGHA.

- MAREA T AR AR T2 T2

(2]

(o7 ]
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7. BETFARTTAYRBR AR

(1) MgCl,;

(2) Br;,

8. THIFH, MLERDARMRE SR, WELZUFRERESH?
(D F, (2) O, (3) NH; (4) CH, (5) SO,

9. R\ TIREN—HEHHREEEBWE: HCl, CO,, H:O, H,, NaOH, Cl,, NaF, CH,,
MgCl, . CaO,

(1) XEW AP FI LR X TG b 5407

(2) MEYFRRBTETHLEY? BEYRBTENEKEY?

E=T g 25



V=R R

—. K4

ol

el
Do

R¥FH=HemB=RTH#=%44%T%

1. R¥#

FEHE A =RFHED+FFHN)

V#k: BA—EBEWRTFRh—EH BN T TFH-—RETHHREE.

FE: RTFHRHEBETMYFRARANE -TENTREFERIELE (BE—
TENARREER I RAMLE).

2. R¥HsbFHA

MTE: E2ASNATFHRTE, AT4AERERRNRENES. £FH
BXEEAATEEN TR, BOAETFREHFELRANRE.

EBEBENRENESHETFHERK, EERRENKEAZHNE FHE
BE, TUSEFRETFRNET, REZTHEH,

T JLE NIRRT R R

L. TERAMRETEBABENAARAL KX

Bkt AM%E.

EHK: # REE ik

O%k: ¥k TE

2. AMKRERTFHEMMXR

AR FE=0FEH
FRFE=RNEETH=TERBELLNH
ETHRTERKANEN=8—FKFH

3. TEMAeBMMELRUES TEERAMERTHLENX A
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L OLERAME
TEWEREERTFRGEEEABENE (L.,
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1. TRIHT A~R O FTREBPRPIE

s B 1A | na | ma | wa | va | wa | wa | o
2 E F
A C D G R
4 B H
D XIHTENIH A . B e R o B
F g SH SF . HA SR B R ER ;

(2) DEENEENEXIXNEN KUY SEAHHRNNEFHERR ;
(3) A, B, C =M RERFEEHRE/NOIFHS S
4 FrREHHOHuE=2 y MEHYAERTRBALARNNLESERR
. FBBRAEMPH___ 7
G) HERR ATRERELADHLERR
&;
(6) GLEMHTEREZBERZZEE
2. ERRNERNESHERE (O 45, THHELIBROE ().
A O, F1 O, BHENE
B. O, 71 O; MAHE KL EYEST L
C. ZHEEMNEESER T, SHRM O, 70O, SHHRENSFHK
D. £YRNER O, #l O: EEHEMRFE
3. Se BRARMLTBMEB LI, THIXTFHESe Y Se PULEEHNZE ).
A. % Se #1§Se B AEIE
B. 1iSe #N%iSe M H 3¢ TMHF
C. %iSe F03iSe 7 AR H 44 F0 46 M FAF
D. §Se #0151 Se Z B AEIAI 8 F&
4. THETH (Rb) HFAEHHRZ (O,
A ENTHERMNENEAR. LIAK B. SEHHNRHE®
C. 7£58. ¥, 13 MBERT, MBS ERS D BRAEETLEY
5. THEXEHUINMARERNZ ().

A. BEM.: H.S>HF B. HCl g8 78 HY [;(';'1:]

 BRARZEEHH, KEE

C. =1 DOSFREMPFEN 8 D. #HAEF HF B2 E
6. THSKE P, FREASHHZEMLHR ().

A B-RITESHETHRALBR KT B £ ClL BA FeCl, BEH

C. BRI RKIFRAKS D. EBACH T KUZBE &P
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7. ZE XNESEMYNLFRN HX WX WHESNELDOREIHEENARS

( -)E

A. H, X0 B. HXO
8. FHIXFHRMERTHMLEE, REHBHNE ().
A. BI%3853, HIO >HBrO,>HCIO;,  B. BEFE2ZA/N, Na>S>0
C. #1438 5: KOH>NaOH>LiOH D. £&EM4H3%58. Na>Mg>Al
9, TERMAEEAMACRNERERAEY (FHBERD MENXR, EHMB. C. D, EE
FEEBER, BAFRERETHRSN: 5D CHEBRRNIES, WAY M) BERET
E55: RREORHIAFFHN—HEZERRL.

C. H: X0, D. H, X0

—{B]

B A COa

e :

1 S
’

BEETHE:

(1) A, B, C, D, E. F, G, 1. ] 84 4PRH?

(2) BETIMREARNMHCEAER: AFIB, FFICO,, DFIE, 141,

3) BHEAYGC 5 RNNBEFHER,

10. ZXREHRT, €. #. . WAHMTRRETEVAKRTRE (XREAKTR), BEE

THIa,
() BHABASTRPNZA.
= %5 sS4 e
TE| LR | %8 £ 4 ek : B 84| Bk
sl ge || TP | B AR BE HF S s ppe
TR CTIC (@) & |&#| g0 +
w0 s Sik H.O| 2t 16 e il
% | s |16 Bk ] o
] Se 34 B | 217 |684. 5] 4.81 hnE
i
# | Te | 52 @}}}S\A Bk | 452 |1390| 6.25 HiE
//) wh

(2) R\ LRPHIE, KHEE. 8. B, BB BRABENZURE,
(3) FEMRA. #f, B, F4MTHESEERBNEUHE, RIAATABLEFTEANF?

# 5 8 29



HEELRR iR 2R

|

(A= VAST: 8

BETR S0 KL R B IS Ry =), NSO T k—#
RERYMEH], B 2M—UIEE) (AKEETFISURIR R, AL E 2R 4E)
AT RER, TR IR TF A R R, EIRE T &7, AT DA AETRZ 31
OB IR 17, SIATEAS BB X,

PR Z B A SRR TR b, WRLE S (LRI C 0 TN REIRAIBHO B L, 1R
AE TR ) FH R0 TT R BE R AR DRI ) R P A 2 92 07 i), FEi0 TR SE RE AR A 4
GUER? AEARFFIATIC L ),
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------------------------------------------------------

ﬂ:%ﬁ%‘%mﬁ%

B, B, RAAWELNFASAREFANYD B C _
(P EFREMHR) ., SNEREELBRE, k-2 1.5 48 chemical energy
Biill, IFPMENFTHR? EENEHRALILFER B # 4k heat energy
AL A7 BRE(EERSA CaCOy) 22213 BN
Pt e R MALL(CaO), HBEHRBOREELLRE
9 5 MR RL P AAT A AE R 2

— AEREUSREPEEELOER

RAVEE , YRR Z A e A A A 1Y . S R A e ROV, BT
IR R A 2 S R YA RE mwm¢&m*meﬁﬁmw%gomm.1mﬂm¢
41 mol H—HEE, 7£ 25 CHI 101 kPa (94 R, i HEFER 1 mol H—H &, Eji
436 k) AORELE, THTIT 1 mol H—H 8 FHA N H ¥, Ziilk436 kIMWAER ., 2n,
1mol CH, H14 4 mol C—H &, WiJF 1 mol C—H 4 %0 Uk 415 kI 19 R &, B FF
1 mol CH, #1445 C—H 84 mol X 415 kJ/mol=1 660 k] REHE . {b27 510 b
LAY BRI AE A2 SO R AR BE A AR Ak E R L B DAE, WS A1k Oy Sk &
HORE R AR AL R RN A A 1Y

H MY DA F A A ERE . AR PR AAH AR . AN % 16 BB
A, et BEA R bs s i Wi 3. A4 R e e . R4
A N 5 T OB AR A S g BB B Pl A2 B e e

— Nl R Ak R 58 B RO 45 SR 2 I RE A RO B ARE . TRE TRV 1Y SR
Y4 i SRR AR KN, B 2-UB R R TR ER,

BESRG

...........................................................

RMNLLE I, WFRBAIAKIERANDRER, WELERAPHRLLET X
b, @it @, ARAMCE R AR H 4k —F 65ikR7
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'g KA A R R FK I A A TR
(A1) (OBl LRI — SR 354E)

R 8 B > 2 A 8 [T REA Y A <A AR i AR
flar RV RE it {2 B R Wl il it

=, kFRSHENHEERL

ROTEM 2T “RBFERE”, DHARRY
YR IR AR, (RSB RS, AR, —MJ  BAES endothermic
ORI T LIRS AL — R R A Bl 4 (ki ¥ g reaeEn
BRI AR, FREZOSRMMERRY, Rlag  AREE exothermic
BRI, AR RS, A R e
MR R PIA A [ R D, (LA e Rt
M—FTE R, TR ST AR, AARERI RS, R LT, FIRL L REAr A
RSP

fe BN R, R RIS AL TS O R R R IR
PR, AR R BCA T RT . T AT AT T 1 1 520 S A LRI SR AL 2% B 5 HBE 1O 4
Ak,

E-FREFPWA2~3mL6mol/ LAy, BENFDRKITBE LSO S L. AEHN
£, tREETMNERREBEENT A,

O WAMPFFEERN, FESEREMHTHKAKN (E=md, E: ik, m: R, o Jl). BOLERNY “FAkrE
SERT.




53 22 TTTE SRR

# %7 20 g Ba(OH), « 8H,O @& #F 48 )5 54 10 g NH.Cl & — B A RFH, F4#
BHBEEFRENLEANEBRR AR L, AzdtkEasd, Ha%, AFAERET
W, REHFEERF, WENL,

A R & i

A SR TP AR N e — 2 A2 N . SRR SR N S R H +-OH —=H.0,
F ORI Z I 2 W 0 S 7 o S TR R I 7

.%@Eﬂ' ................................................

50 mL B2 FmAN 20ml 2 mol/L 3%, MEEE. ZAEHER
20 mL 2 mol/L NaOH%E ., MEBE, HBZHF )BT, D AsmsEist. &
BERNPHEABEHEATE, FEFITEK,

s®EE/ C NaOH &g/ 'C R R R R/ °C

...........................................................

LA A PR M ER 1 mol HoO BT R SHhA P, WwR 2@l
R E i S RANMR B P Fedt, Rl AR EBRE R iR B &Rk
A7 AR MR AT AT R B E S, KR

NSRRI RERE AL o A AE 0 IR AR IBUIT 5 (9 A B A 2R 36 . A2 FIBHOE,
LA RREHIRRBE . KEZYTF I, RO K. A0 TR i AU BRI (IR 2 4 R ni
PARA: . IR DB PR & Br O, nsiie k&I . M &%

L2 BB AR RS BE B AR AL R SR BEARRHIEZ — . b A b L2 AR Ak 27
SRR AL ARE . S0 T AR AP RUR B A RE BRI 15 MTRABERE 1 fh ik 3
ANTHEATAR T AR BT 40 A ) el ) 2 A R A
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FISZMB H Ay o B B AL

...........................................................

RRERNEEYRER T BALN, Flde, HHIEE AL A LT iR
ARG B EHFHE P, MBS EHDFREDRBEANGA, FELHEAG—R
FILF B (EACR BB R AT, ABF A EILEF, HRAAKRA LA RER
BB RN PR ARYE . AJRARE . 2k —H (AR = RALB A K)o PRk ed e Z
AF. A8, ZHEWR B FE AT KOt R AR, A4 BACE £ 4 B & b o B 04 1EAL
Ty Z2—AF| RSN EREZTRTH, REGHBLEA ARG, 0EEEEKI}D
MR E EREZHRTAEEAE, SR BRTR AR, FHMEL LA, tbERAE
R FEA LS GA A, B, ZRRRARN LENAE X 2D ETRGHT. X —
MR R S A LA E GRM

a4 1) .

TE 1, 2 ) K 2
THAHE -

i, REM v BERWEE >
L ®EIH LT K~y — LN

TSR AT
Fei bt

T kIR A
| KBIE[AHER

WoAmEEN, B % ) i
il 77 1) AL 5 BE R Sk A,

BRI TRl EEr R —Ih'ﬁ T
sk,
TR eSSk Rk

i 52 700 BF

Fibatt4s AsEfRE Bl 2 A EIEERE fo P T PELHLBE bk 4 A ke I e g ) A
8% 10° kl/d 5% 10" kI/d 3% 10° KA o1 Bk A AR
1% 10° ki/d

BT WdFgsSue 35



2. NEFAGBEN=/ME

SRR (KM R IE 1S e b ¥6) 2tk
P hEFBAR, ROKREEEEH RIS T AR
LG Y; SARARKEALENT “HE4M" 94
&, BARETANEIL; AEA R KFIERT H—FF
BRARRALEGOHF —HE, 25, HA. BEFL
FLERBEAKPHRAT, XXMETARAFAH
R Bt i, Rk THRXPH A, EREFTZEA
KEEH “RARE” HHf “Bont” HHFERLK
eI, HAEAFG—FEE, PRERYRXLN
Z—8KRBRFIHEAKRARZF.

WREEREI(8 LT HEMR) A, B,
KR AH 0B (5 KT A B E ARG R BT #3864
HAe) . PR AE 18 2P et vl )5 AR KA AR A £ &4k
By BT AETLE FAEANGIR, #EHT
ERFL RS B, RARAUAE 20 #4242 60 F R4
AZBRR, HEHTAE, CNFLLHER, Mik
THARZ LA, BHT. 2850 224 TIHERE
REF

ZEEREHMEE XAKSBIGRERA RO, THREARRMTIRRAEE
B ARG EANE, KMfE, AL, Bk, AWM. MR OLRFHT
e, M FEER, RAEFI@E) LR AR ke TLm i .

A R AT AR, AL RS (e R AR (R, LB BAD LA AL E 4
TR PREXEN: ESRREM, Sk AVARFOBRSPHRALFRE, &
i, KPfeFaA MBE THAMHOEREFL. B, tEROFLFH N BRI
g, dk. RAE, HRELM,

Vel

B 25 MR RS Pk RHARe

. NEEBMBESR, HANFRE » TR ERE . —TMEERNERR
REBERRKEERBORT

2. NeEBRALE, WERNTHEBEMBERIAN TN , IERNRERS
= e,

3. EEPHA LRE AR ERZNIERRS v EANERGEE RS
TER
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4. THRMH, RTBEARERZ » BTFRASNENE .
O BFEARAEERNRE CaCOHNHAERRCaO) @ BEAKRE O KHBE
@ BREHATHEE © £ARSKEAHARK © BYESELMER
5. TAIRZER. BMRNE ().
A. NEBRIATERN R XSO 2 BENFERNS~ER
B. &, . RASEYESHAREZN =ML ARE
C. HEEHISEFENRRZHER
D. AMAEMATEERNER SUERNEX

6. THIEESR, HRHE ).
A WERRARHEELEGRET
B ZTHPHNERTHFERBUERTHIIESN
C HFEREFEFRTUNANEREYNREZ DX
D. BBETURUFRENEFRFELZ—

7. ERIAFIABEBCENHMAEHMTE N 2R (BEFEE . £ 100 kPa B, 1 mol
CAB B AHENIE, TR 1. 895 k] F9REE. 1R, AW 100 kPa £5R R, THILERIE
g ().

A BEIEENERE
B. #MiAtEAERE
C.lmol CCEE) b1 mol C(ERIA) RREES
D.1 mol C(HAE) b1 mol C(ENE) BNBES

8. ML TAMBA. EEEXFRH,

“EMRT REREVIIVEGENERSIENYRNER. FHALXBARERNEESR
Bz—/ “£YBRE". FEEANA. B EXSHYEENEERHAOER. HEMNTH
HHR, REREIR. Bk BUR SR AR S N IEERAARB EREARRE,

() TEBX “CYHRE" HiE, AERNE ().

A. TR AEY AR R BT BoRRRE

B. &¥FaER T S4mEER

C. EEAEYREEEMRRRI R )M EEREZ
D. £YRENRIETESEAE

(2) BRERBIERY (Wt, 5H. EXRIR. XBYH) ARLESANKETEARS R
MARSE, TERSRFE. RNBSHBPERENEEMKYEZRENDRE. THEXER
F, BIRNE ().

A. BRE—MBEEHNRER

B. 5 AR EREIR T URIFRAK

C. EAASARENETNR T AE
D. EBBSZNCEENTSFHE

9. RRNEMBRL . FBERNRAEMNITHER? B EBRARA, BRREGSHEEHMI
RORCEUERBID R, RENREFEETAER?

B HFEBESHAE 37



10. THEZPALE A FTRAE NHRAR NG, REBBLEZENRE? BHRAER.

HEF: Nan#mi £t NERERARN.

CREEH: A —E. BERNEBHNEMR, REFBERENAMERSEET, ORER
V. XK R R TR

RR: iR RAE, EMEREIARANAEAME, HWRTURH TREEE,
HA RN T RN ARGR ARG (HEMHLSEEZR).D

1. HRKH, E—ERBEMEBEHE T, 2 mol Hy(g)#1 1 mol O, (@) T2H A4 2 mol
H.O(g) it 2R . OS5 EHER &4 T2 mol H,O(@) E25 #8242 mol H. (@)F1 1 mol O, (g)
AR AR R A SE L4855 OREFEEKMET 1 mol H, (@) F10.5 mol O, () LU AER 1 mol
H:O() B R @ Y 2 1% QL AEAEEES T 2 mol Hy(g)F1 1 mol 0, () T2 WS 4EF 2 mol
H, O St pizk@ 2. ik, RO7E H IR

12. BH# 25 °C. 1.013X10° Pa T, 1 mol CH, &4 HE (C &H CO, 5K, H LN
BISA) HEHARAE R 890 kJ; £ 1 kg KAGREHS 1 CHRAE 4. 18 kI,

(1 1m® GRERS) BEAE25 C. 1.013X10° Pa & B THESBRE (A5 CO, SEFRA
X)), BERAERSD?

(2) ZB 1 m* GRERR) FETE 25 'C. 1013 X 10° Pa &4 TSR IR AT 7 A0 A RE TnZ
WmEA 25 CHIK, EHREHEH 20%. TEZDTRAKBE?
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2. AR

FEHL LI SORR R, SRR T EA T A A
[N, AEFCHI AT DA R T (— 8 i 7 L AR A T e % &3 storage battery
AR ER TR . KR SRR RTAPIRES . XA
VASCHME FARBRAS A EE GRob) . FRlTHLRBR R L A tE (FEr) MOPEER. TRl B 7E—
M A EER A, EEMAT L. TS L E T EAAEA R, KPR B
P LT R FE R L YR B A PR LR A2, e i AR R e AR K

S 708 FH AR 7 P R R A e (OB 2-12), HRTRE B AR RR 2028 &
LTt (A0 2-13) .

~ H>804(aq)
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Pb (1)~

M1 REREREREE 213 R

IMJQHA‘H?&%%%B’JE?%&%%#B@nuikmi@%&'j&
13t o B L T Cd%ﬁﬂ&, NiOCOH) 3%

M, LA KOH b, HoAfr b B i (]
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HRHIMBAIVR L, 75HeBRbE, BOMZ) TSR &R 200 T

PR A AT HERTA AR R T XA Rl

TERFWIRT IAEME LD — BB &R, WRESIMENRERE SR, 26
MBI . PRES Tl R Ul e s it RO ICA N . Balih . B
S REHIAL . SRAR BRI RE i 2% 1 F 0 L OB
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BEE; QEC, D ASLEERENRARKRERT, D LRERRRY; QA CHEL
ERERNRARHBRERT, BFRIFTEAH A>SE~C. RELRER, BETHEH.

(D #OH, £RF EEERN
(2) ZOR, 2B FH e AR
(3) MRIEB, D BSLEZFENRARHEREL, WEBH FESBE;
(4) ERPUFRERBAESIEINT 2 :
3. FHIRFREBEMATA, REFRANRZ (),
A TEBHMNCFERNREESMMERRN
B. B EMTIULREHMRENE. FTH
C. RBREMBNNEWER R %G T
D. BB ARE R LR, RFMERPEE B, HFEZETH
4. THIZBEMEF, NEARREDLHE ( Yo
A B € D
FARA R Ink. &8 Cu kv Ag B Zn . Cukl Fe K, Cu f

5 SEMRR EMEBTME KM, M 30% KOH R0 BB RE RN B hAEE R NS

MR R

ZH;: “+‘4()H— — 4o =——4 HZ()

()?, + 2 }"Io ()+4e_ ==
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D. B4 et Y8R B LR TA 10024

6. —RMEEMEFRBEMBHARAXF? FREIZE?

7. AT AT EBAAE. RAR?

8. BEMAMTANEERESR? ERNLEARXZRTA?

9. HEMUTHE. FHEAHBMMAMME, 2R, KiK. 8. EBR. 8F. 958X H,

g,

FR. BR.
RO HERZR .

A, CWERE, FIRETERASRBERE

FRANTREERAPHN—FZ R
O FEBER EEHERER AR

@ BIfHERBHHTEE;
Q@ EREHEIMERNREXHETHE.
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10, FEBRE—MIBHHERL VR, CHEEUT/LIENRRE:

ORERMR (B REREHRRAFTIRBER);

OFRE [RERAERIATHASR (TRBEH) NHEREERE]

OFBHER.

BAAARZEBRX=HTENAE, ZRHENITERE (BREFFRE) FREN, B
BANARRUFZBBONBERARTEERENN. ROBEMKERMT4? BERFEXA.
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HAVERT I >, £ % LTlﬁT4t+ o7 7 B 490 SRR A B e i A A 0 R AR X
AHRA AR, X RS SRR RRFIE . AR o KON N F 3 bRm , AT
@%ﬁ“ﬁﬁzw7‘ﬁE&MFW¥ﬁm%M@o

—. {FE B R RE

EAFZERAFEEY, KNBFTALINIHGAE: AORFRERTHR, A
HALFRSHATAR . IRT BT oL T RBITORZD? R EGRE S KNAH 4
X &7
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217 Bl BRI

AR RS AT BRI T2 5, e &g
SE DS IT 5 1 %—ﬁ'xel‘fiﬁﬂ’ﬂ PR, EHEME NS R EiE A reaction rate
Y. R OF s MR o, T2 o RO AT
W IEA T B R B A, ORI R]— e SCalARvE F AR . S e ARz Bl
PSR " FonAEML, RN R TR PB A R BE R KR

e 520 3 530 R B s (] PR S 7 400 R el /0 A R ik R ) 484 o B (X BRGE
EDRFRR . WBEH LA mol/L R 8A, BfE)H DL min(40) 30 s (BP) Nz, fba R sl
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[ B AH B 2 mol /(L. + min) 3 mol/ (L o N, KR SN ) e AE 5 min R
6 mol/LAERK 1 2 mol/L. WLLZ)Z ﬁrm(ﬁﬁmﬂz‘f‘tfid\E"Jﬁﬁ.ﬂitﬁ?ﬁﬁﬂﬂl[}‘J IR S
L 7 2 %70. 8 mol/ (L« min),

A W % {2 RE A 5 i Al 25 BB 1P R e FRAT 1A T 1 A 56 A ik

.%@ﬂﬁ' ................................................

E2XANIBHREES, XN 2~3mL 4 5%t HoO, Bk, 23 FA 1~27
1 mol/L FeCl; F . RAEFFHAZER AL AN, KEFT - XRKERANBEASCESL
AREBRE; B REBRNBH A0 Cab RN BAAE, WENLFHTH, &
BABRABHFHREEHAAER A, AFXENKEERE R EHNAE.

g % £ #
oA
% it
47K
;’—h ................................................

E3XKRPMHAHKREFLEN2~3 mL 4528 HO, B, BHEd 2 LRKEF
AN & MnO, K. 1~2 # 1 mol/L FeCly # . THWEAL,

A R % i

m A MnO,

jﬂj )\ FQC l:;

T o H AR A

MEEE 2-5 FRATMER R, FE g, H.O, 2 N R K FRGIRE . H.O, 4
fiff S R . RSB A RIS AT 2 L IR R b2 S N 3 R (1) 5 e ELA R IR A R e
ﬁo@M,@ﬁﬂU%WﬂﬁmE%%&%%ﬁk%FML$o

MBS 2-6 FRATMEEH, MnO,, FeCl; A DAjm e
H O, S3ff 0 R, & TR, ki etk AL catalyst

ST S IVA B R LR 4 ST R U
WA= TR — K H AL

M7 OSSR 26 I SRR BRI . URIRA 1AL WL R, ek
BUAE T BRI~ S0 v SR MR A AR 24 A 2 PR 43 S i 6 1

48 BT UERNS5HEE



E’quull‘

...........................................................

1. A 22820 G B ARG T (Gl RH)?

2. ®3ny, @R AAYRRFERG B ARA R, ARGBFRTALE, B
BAMtA?

3. AME fe B4k X A% T KBLRE R G FIATLF £k, RAXHA

4. EBEFEML 0N LELEWG AR ER (L 3.7 mol/L) 5 R & %lﬂﬂgb» ED-W:
RAT—RW G, EEAKBY T ERIHFAR), Rifm— s 5 R o) 55 & 3
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A ROBSAA, FF), BT R kR, REEFHF, £FREARN. REF
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R FAMEA . Fldo, FRERMES ., FEKLUBLIDEELET, m—EwH R4 %
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BRI E Jo R 0 TR B (R A A4 F AR S K egad 8 o fk 2k, WA N E OB 1E A
THENAPTER, XELAGHRARGMNCLRT B BFIL, “HAE” 25,
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H) 1t ESRATE ARG F RN E, &3 THREA
FHrAXTILAESE, EASY PR E RGAAKRP
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219 gk

50 =% WERMS5ER



WL ERARSNFREEREZY PHR BN, Rk F RSt T LA R
AR RA GNP 18 B 64 B LA K MY,

FREBIICR I, ARSALE BRI 40 EA T BRI SN R R4 R
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W, CO, o H.O A4 b ilid B o1E RS R IEL HE e
ABARALE R CO, Fo HO, €MATET “THR o »
B iRk AR e AR, A iE 0 AR 25
% qmﬁ$ (L2 TR
— AR R AR TFUAHEFT 20, IE R k30 e
TR, B ROV AT, IERNEEAREHT/ N, R 1]

RN AR, MRV E R 220 R R R,
i, TESONGESE G0 RN A, SRR ey, R R
WIS B, S RIS, RO

ETHRRA”, RSP, (P ORRA T ARk A . 704 A
PR 2 2 B B B e A BRI . BB A O . 2 R AR s T
TR P R ARG L% . I, FIEAL R L BRI i T2 B A T2 A
EHEREMNEX.

T30 L 2 2 P B AT — e O SR R S MM B s
26 T B — BRI O — AL I L B BV B R
R S B 5 57 4 P 02 0 TP S A T . B T b A AR A
RO E L1 B 2 0 LI, A7 DM [ 7T 7 M By (2 S B A e VA

%3,

= ipS R R R BS

FEAE P RA G R AT BRI R A A BN R R 2 I 00 1 e A 23R B JORE F) )
B MRS E AR A A SN GREE B R e B N BR A R Y

=T UFEREREFIRE 51



PR AR I R AR SR A BN BN S AR

(D AR A HegE G D? WERTH, RAPHFRH LB R?

ra ~3 1 == = = — == :
- AL S BT = LER S 3

'4iﬂﬁfé*‘
s

[ 221 RS AR

(2) I BT R RIRT T IR, RAAF PRI T RILFEN

HRERFH, ZERE (QLIEHH G EN) FEIBEAMNGRZ, Rikh THS
JEFo TR o S A IR

TR “BEmE B A RREEECR" N, SrHriFFE (A 26 a8 AT LAFE VR G 8 5 A B3 3%
FURSE PR &R AT
- BRAPRES S BEURGE R R AR SIS EEA (1 KR
2 SRR XTI FE IR e B R RER AT fE 20 me 7 TR AT A7
PR AT ARE R P G R R R A A7
o ey A RV RA IR I A B P e A AR 7

fikids AEAE 2 A5 B e R e A A R ) AL B A it e 2

IS BATATLURE SRR AR EABRACRT BOREIE AN R LA T P J5 i -

L RTREREAREI TR RE . TR RE I AL R, R 52 R R B R TRE
FESy TR A, A A EE Yl ki,

2. JATRE FE o MR FIRR MR BT R L B FARE 4202 ARARE RO R
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3. 52 HERBAEAMERE., BRRERANRASZ—. SEAXNEZ AT
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4o AFEHINT ESEEL BN NBRME, EONERRE.
5. EM KCIO: (S8 EE4&SBRNESERE O, HF4/ KCL B SRR,
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I BRHFRESHMFXRNETURERMK. EE T,
(D HEESHOFANEEEENNRER
(2) EETXk:

HERE BERmAER

@ CH, +20, 2200, +2H,0 T 1% e

@ Pb-+PbO, +2H,50, ’%2%30&2}12 0

® CaCO;s Z2Ca0-+CO, A

p
HES 3

@ mH,O+nCO; G, (H:0),, +n0;

3) LRRNPRTEHERENAR EHFES)
2. @& TFIRR,
(1) APHIERERENES, FREHIRNERE, NRRNEGSEEZE . .

L@ $E5RINE—FEBTEEWARR, Fe+S—=FcS, HENBFHMER, FRE
HULH. DBERRKMNGHAR, AHAFREER, REMEXRAHEER sy BM
NEE: o

3. C, CO, CH,, GH:OH 2% msel, 415 1 mol A B 284 5L CO, () & H,OD
B, R Ao B ARk 393.5 kI, 283.0 kJ, 890.3 kJ, 1 366.8 kJ. EERELIX 4 BRE, 5
SRENBEHRERSHR ( 1

A.C B. CO C. CH, D. C,H;OH
4. RTAEFREBHFR, #HRMNE ( Y LRS8
A SRR, HEBZHEN
B. B FHERAWER, F4£58
C. BAMNERZSERREH
D. 8N RBEREE A
5.1 mol C, 1 mol CONFPE TR (BRI :

C-(s)—l——é*()z(g):‘* COGg)  H# 110.5 kJ

CO(g)+%02<g)# CO.(g) H# 283.0 k]

CH)+Ou()=—=CO,(g) T 393.5 k]
A ERUEARARGAEIE, QE RO,
(D FREEBEGN. BRENMIERN T ARBRFTRDIFENZER.
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(2) BFRBTAESESRE4ARH CO(), BEFRRNER CO,(g), B HAAE>H
SHEERENHER[EERNER CO (O FMEEMABEAXR? RBLBOHER, BET
BERBETF R,

6. XREEAAEAERIABRRNEIIR CO,. NBL4HSHBEHERABIE CO, NEE
2: DEEEAER (Faka) REAS, F8%: ORNEERXR, ¥TRGMEE. BRE
RETUBEXERNEEREH. FATR, BRELFIGHSERENSEIER CO, AEER
2. HFARBRREIRAIZIT.
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C—H ILfig, ATk N.
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H x L H 5§ H_——-LI.— H compound
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YT ) 4 2 S 3 s — i 2k ) el i R o ) Al # =K 2 M X, structural formula
AR 2 e 53 o 110 i 7 2 [ A ] 5341 B W 2

B—HK 25 em, K87 emWEMKMRL KL, HTENFFX, KEHke)
ZAY, BREKAATRWE 31RO EE@K, ETESH A PR 4 ALRT 64
B, PORERT

WA 31 HrRe C 5 Hey R R R £ &, iﬁfﬂﬁ%%#@ﬁrdéﬁﬁ(ﬁMﬁﬁ%\ &
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Hep, 449 C—H #a9

e 53 T FAT IE DU RS54
KA

K iR 5 AR ]

RITCLmHE, Wi k— ﬁ&ﬁﬁ@ BEAT SR Y
R BER: 0. 717 o/ LAGRHEARBD)  BRAETR K

T FAFOUT s PGEHEBARE » 9 R R BRI 450 S 1L
FUIABL 5mfR . AR . (BRI E R,
F e A 23 A LB R

1. Higay SRR

FRGE T — FP AL R AR, R BUT . Tmol Y
BefEzs P 58 ke, AR T SRR AIK B 890 K]
ol

CH, ()20, (>80, () +2H,0(1)

2. FRyBNA R

e

R2XBERARYE, BLHERRAXNTELEEL
hEFREFRPERELAD, SRR CEEH
(WE33HR). XP 1 XREFATLEEEFNREKSE
L, FIXAERELTEL (FEREBXER W H
o UWRIIREE). hAG, W2 IXREFHYRA,
“ERTHATRERN?

L RS 15 8 & 87

2. NFTR1E B IR TR AR L B

o

FRALAR Y Lo ey

B 3-2 HlgEhysrF R

® FEIRA

TRPHIRESEL
5% ~15.4% (R &) LB A
W, B KR AR, &£
AP IR R K BB, AR
kA A, W P HR
FHEKE $ 25 P A AR AR X
B4, BT Fie
KA, LMRRBR, &%
MK F R,

ERXTLNEKEP,
FHN T BA R Aok R
RAM, BRIk,

qyJﬁr—cmmaz

— 1 RRHK

¥ 3-3 HESHA RN

FRE REETIOCIRA, RRARN IR, W8 A EBORE LR, K

e Bk . SR e g
LR T, Whe S KA THFE R
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H H
H—C LT 2 HC—Clt HCl
P 5
— L (b —24.2°C)
AR — SR B 0T 5 A0 — 2 RN, MR ARG THMEE Tk iR . — @A
. — S B A0 UG FH e (DU SRR
£ FaRE . B9 4 PaEEF AR 72 —81C, AR 4 FoRTE B =
Y. XPA R T B e JR T a1 P A i B S R A A B e Y B R
ey 4 B BRI K. WIRF . — P B RAAR, FoAth 3 RhEpR A,
YRBEDT A i — S B b R R, 25— P bt 5 8 Ak —4 B B2
a7

J4X B substitution

reaction
% ¥ alkane
b Fad% saturated

hydrocarbon

5 Wi AR M A S AR S, I ARILE T 5] A hudh o 25 X Ao B 3-4 b9 -
FHRA, KRB CNHSTEHHHE,

S e S e
H——?-—*C—H H—C—C—C—H H—C— *.—c—(|:— H

H" H H H¥H B H 4 H
R ESpod T
) A @ 9) O

S0 R | - oy

®o Xy XE
4 ke T

A 34 JURP SRR RO ER R Y

R EkE oy PR R 2 [ AR AR AR AT & EER , BRIRM R S A THG, R
MR TG MARGES] A, XEEm SR, R ER.
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KT BEFE, AU HAFERI, BT LRSS ER, M2 BEMPEER
gER 3 AT LAY 9368 & CH3CH; #it CH:CH,CH,
BRI ARAR L, 3 3-1 F 1o b i A B R
F* 31 LERER BN R

2FR Gt WA RE | Ba/C #E/C | HEED
H g5 CH, = —182.5.. | —16L.5

Zh CH;CH, 5 —182.8 —88.6

b CH;CH,CH; =, —188.0 —42.1 | 0.5005
Tk | CH;(CH,),CH; 5 —138.4 —0.5 | 0.5788
J®AE | CH,(CH,);CH; W —129.7 36.0 | 0.557 2
e CHz(CHz)BCHa W —950.% 174.1 | 0.729 8
+t4: | CH; (CH;)1sCH; il 22.0 302.2 | 0.776 7

S ke (4 0 B ST 43 P e B R . S AR R ARk

BRItk S e L, I HRRRE . PR, LT RE S H AR A
RN

Bk b i A SR R kT, AR I TR, 1R
Wh K. TkE. THR%. BIEFEFE LIRS, LI,
Ziv . T R B BB ¥ FBERRREBEF
¥, HEm “ke” s R TFRAE L, PICFEEEAR
2, W “+—m.

FHERLERE S FEELUR 32— CH, JEFH, ke
BHIRIEF BN ny BRP AT RO 2n+-2, iR
ST LA G oo F0R. OXFPESFIAIL, B4y F4
I AE AT CHe TR R ERR N 2.

Hibe. Cbe. WNEEges RA —Fh, 1T bkl M
PR ] A9 A5H) B 3-5 FF7R) . SR IGRR T be AR AH R |
{HaFHIEFREGEIUF AR, BaF45HAan, Hike
IRt A 225, JBTFRMARMNAAY. 0T B
FHESA RN ERE T h, FROVIET S, FRRET
RIS B SRR T Be s BN T hE

BT
B35 IETH. BT RiEREHRE

O EXRFFHIEIIRHI T, A h oo 8 R 20 C LY M % L 54 CRb K& E R HLE.
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H-ﬁ%ﬁﬁ—?—ﬁF—H H—ﬁ}—H
HHHH H
FTH ST
*® 32 ETRMRTROFLWIEYER
4 FK B/ C b st/ C AR % BE
E T ki —138.4 —0.5 0.578 8
L —159. 6 —11.7 0.557

XL R A MR 2L (HEA AR R Z5H )
ML HE S ZAIME, B STHNLBEESYER  B2FHAAEL isomerism
HE R, BEEBE TR, SRSk BlaFH4k isomer
REH W . Filhn, sokedy 3 Fp. CbiAT 5 R, BEbEA
9 Rl TiZLENA 75 Mz &, R SH IR Z AR A LR R 2 E TR
HZ—.

EESX W] i

A B 36, HA. RHAEHFROTIDALELHRA,

o ba Aw [

B 3-6 4P FHEgSErILA

> B

L THSENIEADFRRENE (
AN B. XAS :.ﬁw D. B
2. THMRAE-EFHT, I5 CH BELHEREME ().
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A 85 B. JRK C. E|= D. B4 KMnO, &%
3. BEYRNBENFRANITVESR, ERFAENBHTASRE, ERYPHROERK
MEC D

A. CH, (I B. CH.Cl, 2Ok D. HCI
1 BESFPRBREFEEMRFNEEFRZE ().

f\ﬁmmﬁ LA BT rsLﬁ%wE%

C. BRI D. @3 FEFNE

5 EFRE. —SUBNES—MEESENTE, BREMNDS ().
A-%EﬁAﬁKﬁﬁ%%EﬁK
B. RUREE LB BB A RAKRIER
C. RRR, £EE ETRICEMRFINE R HBE A TOKRE
D. RREE ERBREBERRKIER, BARK
6. THREF, KRR FRBZENRE ().

A FESERNRK B. 558 EHRE
C. E55FRNRN D. R

. BNYHEESNTEREZ (),
A BRRPHFEEEZTERN. ABRENY
B. R TFRESHMRFREATANINE, BEmERFZE0EHENRE
C. BNYBERBTEN,. FEBEMBSFTE
D. BNBBS FEMTHEH
8. ETISRTHRENRSFMAENKER ().
A. BERAMREEMR
B. AEHERNYEM R
C. A FREMENZ ELEM
D. HFHXAEE, B FRAREFRES HARE
0. AT EREENEESERES, BXRAS (FERHECH) M “BR" (FERHRE
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CH; +20; —CO; +2H, 0O

: =y R
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I 3 7
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(3) BEBSPBECOFH, 4, XEVEFRE. 2K, AK. TRESSE, RBEEHME
3] MRHAE—XBLIE, REBEFENLE, TERSANSER BT/ NSMEIER.

10, BRI 112 L GRS B, £ - EHURMKNYRNESREZ D7
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ERABEFERARG RS, RET AL, S0 BEoH

BimBi, AEERES RN R RTR AR,
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L HAEANRYBERF B, AEAL, 25
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e Ll 37 MBI
KRR .
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=

Sk, BEFRZTHAERWEASIKEHBEGER? BRALTHERY T ELE
A BTk o R 7 '
M. AL ERBEIEFPHRTIED? JHER,

R R A4 T AT LR —
PERGRRR PRI . IR A P SRR AR (L i . Hi¥% alkene
SEnTHEWT S A SRtk AR . BFERM. £ L% ethene
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L5+ XA CGH,, ABE 38T LH S THME e
B, KB T XX ;;ijﬂg

II\.._/" -
LI F X LT ey A 3-8 ZWoTaosin

@ BRIF B4 & i SR 8O0 T A B 2R A i S e S PR T A .

BT XBEARMENFMEALIRE 67



LAY F BB ORI A . (5 M 5 R 1o il R P
W TR DY AR WIS R SN, RN HH AT TR Ak
PE .

1. ZHHEHRE

IRPEZ S kbe, KGR H A B, R
FEBRFNK o [RIAHEC A AR

CoH, +30, 200, +2H,0

8 VY € 4 5 57 5 2 s |
FERRAUIL . PSR LT BASE T G 248 b s
2. Z R R R [ 3-9 LAY R s A
LA AL T ST (e, BB 21 IR
TR, R, RS i — AR, A
BT S BUNAE P A B SR A OB T o 7 R 6
1, 22k
H H H H

H—C=C—H+Br—Br—H —C —C—H
Br Br e
1, 2-—RZ%
PR " AR g i)
B Frhate (=8 MR T 5 H b5 o
B T B B B A T Ak 0 e S 0 TR S
ZARAAL AT SRR IR I, HE— 5 2R, IR B 510 LA gLt &

LA5 H.. HCLL Clo HO SE¥pB A £ R L. 1REES

H A G N A2y i A 2 A i S T e T
LI E AN ARk B R addition reaction
M 5 H A A
LA 5K

1 24 Z A AR BB AT IR BIR 20 . RO H] S e B AR TG oP AR

SKEXIB )

ERHEPH-ARBRGER, BAEFHFERFTHT, BRoFEH, EXNRKR
# T,

LI R—FE TR, PG RMNE B, RS, ik, JTHE. R
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B BE. WS, BRELME. B, WTLUHZEAE KRR, LA KRR
AR, F IR T RS BAE A Y RIYY S P ¥ o B AR T R B e DR MR Bk
REAERT AR IR, LUK B OREFAY R

AT 1825 4F B 3 BB K ik HL S (M. Faraday, 1791—
186D HERIM . S —F, RILRE R EE AL TR
H= e S KA ] LISC R A ARAE . N 2.

KBEFZITCA., HANERRBBIAE, F85, KRB TK,
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|
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@ ZTEFEIFH

ST AT —AESA
B — AL b

‘%@Eﬂ' ...........................
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> RS A M, 2 T MR (I . B, 1l m[@\ e

KoTO, KR SHBEERAX.
1. ZHBK R E
7E FeBry fELEAT . 5 EREEFBOBE FRTHUR, A RIRPE, BRI oK

KT A o
;] S (EET__Br~+}JBr
?5‘%235
TEMRBRERIER T« KAE 50~60 “Cifnf DL AN R & A= U RO A Al 3L 5D, [ g

e I FE R . .
E§J+Ho—mxjﬁ§»6§TNQ-+mo

i e A
2. ZEHYN AL R B
KRN BFHQIE R — AR R 0UEE, (BAEFFERME T, hEE A AR .
HERVEMANRN RN, KSR KM
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Q)+t 3 ()

wbe
TR EARGME S, MR, TIPS, #] LUR A RSBl B Qs A

IR R

W R N R, TR T 6 R RRBRPBRL. ssh, RBAHE
THMA ARG A i,

aEAARRMRAL, EEA L hk P and, ARLAN, FEB. FAT,
100 ml. g% X £9°T20K 20 mL ¢ R A, A% FR AW, 100 mL 6 3 Ak, £AAF
4T, TR 50 mL A4,

B, &R TAEA A $ Ra oo i b A RA, B BILEK T —3Hs, 3
ﬁ@%i% JeR S L6y T0Y ik, HA o 250009 § BRI B T5 Y0 0 R4 R 64 Sk

BTEE. BEARRREERTP, P RHEATRE R I S AHH, %
ﬁm&%%ﬁwo

@ #4r rﬂﬂﬁf’hﬂ ﬂ AR . L I AR EE A R DU L SRR A4
@ T EHK— vermmme.rﬁ%rmﬂm+m NO, BERACRY R e, i (b R R .
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ERRIAMNEDFERFR

19 gr22dn, EBFeR kM B E—H, MTORACTBE AR, AEFSBRAY
Bt R & RMERZ 5, R T bk R R AAR E, F3 52 5 — xR
RARBSEARGATF R, WA ARG 7 B AR REAT B, F3 5 ARk, EE
LHAR, HE kR R ARAARA R EHALSY”.

1834 %, 2EH ¥ R LA R 2AH (E F. Mitscherlich)
Wit RBAE P RA B RARAY, BT 5 %ES N4
RARABE 0 —FR K, AL AR, FAMALFE P HH
THAf R T MMAELZE., HELFEMREERCE
GerhardO) % AL 42 7T Xey Mo F REH 78, 4 F K
A CiHso ROFPHOGMITA T2 &, AL F RAT N
BEF I, Wl THE LM R ILFRMNABET. (F. A. Kekule, 1829—1896)
Rehsg, Bl X, AXERZFEROF0E, 28 I RLHRRG RiaREH L
H 49 5 B A R RGP

ERATEINAESE—AMERARAGFH, LTRE T RO Fs R T8 T rlik
MR E — TR M, SERGLER, RESW TREAERFEZERA . XA ARG
g AT, CARBRFZEMLELEFTER., mAMEN T %A, ET AL LB RT
EBR G EFENESH. TR, JEHEFPHAMREOARRTY “B”., ARET %

AFBALEHMIBA LS RBERRFHR ——T L ;aﬁ;

Z G, 1865 . W THE NS0 X2 Mk ¥ O _COC OCF
SFLMG AR, aEe (1) XOLA 3134 LS
RIX—25H, 1866 FHXREBESF R —Ad 6 A
BRFAL . WA R HES TR IRE (D) B 3-13 BB RO T LR H
Ko B (D X, Lk RENALIBLAINEH XK.

(TFTOEYEE RS TRk MGz, —HAAFL L ARE, BBk
T =A%, e fereh) ety X fiedknd, — XA, EBEPITALT %, R
WA T 40k RTF, R TFHRME I — A b Y, 2L —RAETATHAE
&, JFaEERE, BRI ERB R, BAERARXRERHGRIL, LT —H, &
oo DB, “RILIZLBME oo A2 EATE T VAL I ILIT veenn e R feihmeh 2
XA, REFKMNGE.”

BEABERE, SRS PRI EL, R B TS HE. FRAS
Hey, ARG THETHRIGE, FHERZEFRAALRT. 2 FRRALEMFEM, £
AHLME,; PEFLHT, MEFLAOMOAEEL, £THRAEBEL: 2 UAFLH
W, AR OHFERERITS T OGS RT, I— AT RD LT T A,
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___» STHEEMALEEREIRA » ZERHES RRZ,
2. REREHRTULEERK L, REFETHZ iy BEZIHEERE IR £ R
R+ RE#FHDHIZ .
3. ETRRET, BTFRRREZNZ  BTHAREAR y BT IIAUR A
P

(&3]

8

O BZBEHEZR © ZREZSSHTRE O ZHEAKES
@ ZHEBRMSERBAREE O ZREARTESESRE

. TAMRSKREEHE, THANBEHNE ().
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A E B. &1tk C. 2k D. 2/

- HATIIREAEFSRSTFASMRME ().

A ZBESEEmEA, 2228258

B. ZB5KMA(ZED

C. YR BNESSZREXREBHTRE(EZR
D. §55%BHEAKIERLH R (EZ

- THSRFAEZENUFZTEUERTRRRENE ¢ ).

A EBRFHBEESESNWRESK

B. Z&BNRKF

C. EREBEANNEZHET, XS588RK
D. E5BRBREERNEY

- KRPRERS. 2B5RRE, UEPR, ZHESSTRENAR, BREER,

M. SRR ENZENTRBAANTE.

KR fe RI3EY R AF G AR

ke, 85

. R

Bk, S

Zh. 85

9

- EREHEN, TRAEBZHNTESM. REKE. THIR, WRZEH~ BN

SRR A Fag: 0} UK
10. TREETITHRERESIZAXAEMYRNETRGA, ERBRFSHATIRXLEY
SR IRBE O 88 - ARV E, B2 HIBHIP RN
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AW R AR WL A L

LT AEVYMEER, XK. & £, T2
NS Z, Kb ZBEM 2 B PIR L8 IL A PLY) . Z B% ethanol
L8 acetic acid

I B

CEERLH. AFKFRORIA, ZEEOEE KGN, 20 CH, ¥ER
0.789 g/em?, Wh&E78.5°C, A —117.3°C., ZMSHEER, ESIRM LAY RMTEHL
Y, BESKLMTRE LIS,

1. ZB5& BRI M

ERHELERAKTLBHRES, mA—
ARFME., ARABRTRERENERE
W, EREORERELRARERES4 LN
BIE, AMREEmAES kL, kEH
B AEAK, FiE—-TRADER
HA KK E(E 3-14), B RAEBRFE EH
W, REEERF, ARAFRAD
BERRHERK, AEXBAR, LEWTHE
Bk EHR R L8, HFERTE.

H 3-14  ZBES & m el RY R B

i SRR LA REAR 5o 7= 4
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LES5ERMRMNETESR, WAZESTFESS I
[Tk B AT, L as 08 GHO,  Re474 4 derivative of
ZEHIR R hydrocarbon

H H %A | functional group
F
H—éwG—O—H.
o
W fai 5 & CH;CH,OH & C,H;OH, B4 Fhaf
f—OHEER, FROBEEE,

ZBEn] LR U L5 or i I — A R TR AR
UEH . BRI EeRE 7T b 1 & B A )5 - 3
TR BRI AE Y — RIS R i . w/i
WRKN —HP 5, T SHTE T e
(PSR B AR R TR Y.

LB S SR N, SRMESR TREPE, N T AR

2CH;CH,OH+2Na—>2CH,CH;ONa+H; 4
LR

LEERA S LA WAL A5 1 R O BP0 1 Y R R X 2 I 0 P TS
REZRMER . B APk A HLAE & 7 B9 A =7 e P A D7 5 7 P U RE R . i
AZET XD, BECOH) . W3 NO) R ERER . 46K 5r T Y Bk ik SR
R REAT .

AT LT, ZF5 8RR RN K-S SR RG22, Uil LR
M ZUEF ALK T SR T K

2. ZEmEN R

CRFAEZS P IRBER o T R AR A A

CH.CH,OH+30, “ %200, +3H,0
WA, TE—EFU T LB LS 546 A & A B .

.%%Eﬂ' ................................................

] — X RF WA 3~5mL 2.8, —1MH 10~15 cm K W42, T34 2%,
EHEET EHBEELR, HANTEP, RELK., TERERNIEL, IS ERE b+ RE
PR BA %,
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WA SR AR ARAF R AT LA S P B AU OB (CH CHOD)

Cu 8¢ Ag

2CH;CH,OH~+ 0O, 2CH;CHO—+2H, 0

A VT LA 55 1 1l R 80 4 VR PR AP R IR R (K Cre O ) W M S B+ 8 A AR
L.

CEMGHEERR. AR ERRIELMR, YaTBPEH
3N~SNIEH. CREBMEESENTAY. 7R
O

qu,%mﬁﬁwcmaxm,a@mﬁ%mﬁ—J%OH
(—COOH), MEIREE.,

A EFUREAE SR AW . WAt 117.9 °C, 458
16.6 C, MR TH AR, ZRREES ISR —FEM S, T LASE ) R SRR R vk
BEle . LM HIE T/KMLREE.

1. ZERHIERTE

RN &mE LR AARRIEYE, RRAEan) A EBrrer, HErYERYER S e ve?

P 3-16 2By THA

e
l. AEEBRAAARE(FEERS CaCODWBRMA AT, TUFBREFHAE, X2
FIFA THRAOHAER? XN ELRE RN BER SRR N ERE D
2. Bit—PMHEBREBERERBWER, UE
R E A HNES,

B ester

2. ZEHEEL R R L8 TE§ ethyl acetate
IR E B AR AR, AR, R Z— R
P PR TR AFRIOER. AR AT DS S kel 4

4‘%@&@' ...........................

E—XREPMANSmL 28, RELRFRELE
BmAN2mL BmBf2ml 2k #%E3-17 HHGFEE,
ABRAER I, BFEENERLEZRERIEPRRA
W AE (A 317 iR, RERK.

Bl 3-17 R BRI

B=ZY £EPEHBANENH TS



ATLAE S, R LA B AR TR ORI ™ A JFRT AR Aok, X RlcE A ik
AR LRI IR 7 R X R

| I
CH C—OH L B0~ H, “‘i”"i CH,—C—O0—C, H, + H,0

LR CBRERRE Y B 0 — Bl PR 55 S A i
BE A B RN, WBRAC RN . Rk S e Al i SR S B4 R E. esterification
PINRESE A A s N HE TR A NS . R TR
RO RS, — R AVEBRR AR, IF IR,

BRAL B i ) e . — MR A HLAR S BB K M . AR 22 e AERUK SR T DR 0K B
RREY. AR LAl A Tk & k. AAEUOR. BER. &K, b iy &
ks T DAURIYERE HH ol . K I 5.

>

1. EBETHBELXARHOF AL, HPEBSEHRSHNE ( Y

A BE B. B2 C. WEA D. %A
2. THRAE, ERFREEBETESSHLRNE ().

A.CuS0O; » 5SH,O  B. K& C. WRWie D. &E%
3. MR ZEOBEMRFRA—NRERHR, TURRINUARZE ().

A. SBSTUAE Z BB E T B. $RBA R/ NEK

C. ¥3R7E Z B E L5 D. MRF[HEHESBE~4E
. TP TRERRRAZR. B, KNE ( Yo

A ZEW B. 3R C. BRERIER D. ZBREERK

5. 30 g 25 46 ¢ ZEM R, WREERFEEZEILFEE 670, WITRIMZBRIEN
REE ( Ve

A.29.5 g B.44 g C.74.8 g D. 88 g
6. REZBIEREHBNZER, BRANLERZR (. ).
A. ZK'HE

B. KikEH R
C. B EBMRBIWBRIEREDR
D. A ESARBRTFREN R
7. HRE, M—RBNEBERERRETC. RER ().

A BREDRER B. HEEEYFE R
C. BEFEMEER D. HRREVRAER
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8. SHTIMRAERLNLEFER, HEHARNEH. '
CH;CHO «<—C, H; OH «<—C,H, —C, H;Br
9. ERITUERLUERRBAEAERAERE, FENKRANXHEM, £EERL—FHR
RSERRMEER, THATZBAER. BLEEFRFTN T HRMERRIMEMRIED.
WMRFFLI L, WSHE—PEAEDINRM, RN EM AR
10. FIE—SKGIR, EERMBESEEEEMNRE.

EEY 4EREMERNENH 0 T7



%ﬁ*“#%ﬁ

il —RINE R, FUMIESERYERE, ]
YA PRI X — i B AL OB, (R Ad Ak 4 i 3h
PRtae i, PP ERESI P RINTAE, g9 r
B IF B, B, WE. BER. A%,
THLERFIK . -

DTSRRI . NG 2 T Bh PR Bl SRR

Y EY R IREARE R . AT ML AR
FAOAPUX BT, FRATE ek T X AR E RY) #% carbohydrate
R 22 2R 4 % cellulose

* 33 EE. RENMEERCRYOULFEN

TERAR ok REMHT

ek e Hut O WA, bk CsHi2 O

B | BUBK CAHE D REWE. 2 2Fhk CisHz Oy

S8 C. H. 0 W AR (CHuOy),
el B HAG WA | SRR e
o B C.H. O SN | AR
LR |C.H. O, N, S, P%| M6, IUN, BR% | EIMERRIRAT

i

...................................... H-C—0  H—C—OH
1. M £ 3-3, S84, M. $HALTHARF H_(lj_()H (|_‘=(_')
25 X / 5 ‘ | |
FTeet et AN H-C—OH H—-C—OH
2. W A A, AR AR ) A AR 6 4 | |
FR, Ak EARAGRE, KR, R A i
H-C—OH  H—C—OH
Wi RS e, B THETNHS] H—C—-O0H H—%4m
FRARA. SUATOERGHER, SEhAa ;

. RERE. AWM, SSMORR), WEOYFES S WERRATHA R4t
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iyt (Hyeky. LF4ER b TR T8 n AR, B LA T 20ANE . ASBEEFR N ] 53 53

ik,

BER. WMEFEARFESA C. H, O =ZMocR, 2 FEil e %,

TS

AT DRI, XY AR IR E R AP, FeT BRI E AT

—. B%. his. ERRNES
. MR A RAER

L WERNERER, RAY2g WEREERMNEA
SmLAMREF, THBEM: REWNEHNAANSH,

I EHRE, WEFILRIAR.
2. ¥R EWME - LEREG L, WEFERIALK,

o .

B 3-19 ek SR

3. M—/NRM S, BEARIY, #in3~5 Bk#ER, EFFTEMH, WEFRTIAL.

LR IK

B

AR

AR

AP TS AL SN TRRAERE . IR T . R
SRR R AT AR TEINEAARIE T s el SR A A
S S 7 A e LD A UTTE . BT B0 SR ] LA 56
(L

VEMRUFFIERN : fEHE T . JERBUEE.

S BRAIE SR« iR o] A8 AR 8, MOM R
TR RN, T DR S Er 8 P . it L e
i FUBR A AR BRSO AT 4850

2. HEE, s, EBRAKERE

‘E@ﬂﬁ' ...........................

B 1mL 20% B, MmN 3~5 BAmEk, X
A S min B BER, MAEAHE A BEA pH
EwE, BALEHF 4 Cu(OH),, A # 3~5 min,

JEHy starch
K fig B FL hydrolysis

reaction

® ZFEE-RhH

HJoAd B & 05 ¥ AR i 3
REL. LAk S Ak Pe
MAEESFLREEERR,
i it & H ik KA P
MEEsE, TH AR
#mt. EER®TRMNLS
RE, ERPTHRENG
AR AE RS R 20 ) & 44 K A
oGRS,

BmY BEXxEHFWR 79



P, BRFABAL.

Bl&.

LR .

RO ] LATER RO REAL R - BRI Ry i 2 B el R

; . R
Ci2 Hz2 O +H, O o Cs Hp Os +CGs Hy O

T ke bl

(€ Hp O 0 v 00
e .

HIRERR B AL A T AT LUK AR . EMRMEAMF TR ——
e H M (N =8 . BBNRDIRE: et SR KM H LALR R saponification
M. ERAEHERER . WMIRETERNE S TR RO BJKER amino acid
ACSTRE s TTlb Az P eb e P b Sy f il BB

A RAERGFREAL TR T nT LOK %, A BT .

Z\ﬁﬁ‘mﬁ\EEEEEF\Eﬁ¢HﬁQ:”
1. LY RNEEEH

WRY RS OHYEEERB Y, &3, HY
e M EZ k. REREREKREE UL E,
ALY 80%; HRMAERA 750k A,

M. R, FEAETAKRMBEED,
S IV A R A, AR OB I R R
100 mL [fL #2495 WA S0~ 100 mg, i #7HHE B 2119
TolkJER, FEH PRGN, BIFMR. & lrms
MR C 4§,

R R T H R (BB 808 1120~ 17%0) FiE 3 (R i 4y 80 1400~
26%0) . EAIEHRE. vORG R R,

B A AR ZEVNEZA MRS, BEREWERMWXRFSTHAY. EhEE
TR T FRIBCE R, WK ETER L) 8020, INEFTEML 707, HREHEY
2 20058, VEMBRIE YL, A A A RERNTRS .

FAHRREYN ETRS . PR, HHREPEREEA%ER, aWhNafEERE
BT TR, SR, BRE. AMERPEAKWTERVE, FTUSERENEPFER

& 3-20 WEEEEY R

80 m=u BULAD



e ik sh, AEMEThEE. Hi LB SRR WYE, WM. BE. EFE. T
AT USRS, HE A RTHRE . AR ZREEAFRA RS,

2. B EEIER

HWAE 3+ &, SRR,
YRGS B R AT — e g
FenECEHEY Rk F13h 4 B2 F 595 R 28
4, g EE., AMKPREN 2 S AE
B910%~20%.

THUE P TR B B DU, B R
Wb AT s TS T OB BE R B LB
EER ARSI ey BEpgaTs

Mg R EMAB PR RIS, W™
ERERBEENEFRYRE., 1 g RTS8k
(ERR CO, FH, O, Jh #2939 kI, K
ARBKEARM 2K RASHAHHR
50~60 ghEll, AR HFTRERY200~25% .

RRWTTE AR N AL 27 AR 4k 32 22 = AE RS T Bl
AT s BEFTRARE, AR RCH (R =) A
RAEHIIR, SRIE T HIHEAT R, FRRE 322 NIRRT
. BRI | SO, b L s
TEH. —REEARR, BEDAREE, wok gk

TG RERS B YA vk, HegE v gk, R AETEE
TENUARRY IEH A TR ohRE . HERATERERS ., AIEES ML, M. Wik, wrlgEsiA
KA . WS MR, IR R B E B A

3. EERMEEER

BOR AR R R REZTRES TARY, FHET UK. ARAEER R
M IERA LT FAE N Z 5y . i SRR A A K& & 4R RO R T n .,
ANERBBE R, REEMNEW MG, a8 fh; JELTHERYTLULENEHR AR CKE
B NEZEHEYHS, A 12 F.

HEBRRARDTHWERYIR, REANGRKAREE 60~80 g HH T, AREHE
AETE, RIESAER, ERREARBEROMHBEEDBEIERT, @0Kmaddt
EIER ., BAERPARRWE, EFESRARTTOSMEAR, KPafE2rEdt
WiAN A MAERREE. AERNKSFHESE A WA, B)SE2ARIRE,
HEH RSE,

HEMEE D EtAREN . siegEME . 2550 LUITENRSE, shPien] LAl IR
AR ZE, PR AR A —R2akt . A Urh3REUNER R, Al LAURESIVE RS AIEEL

FoY BEXEFPER 81



LU FERR

...........................................................

AXWMHEEAHEGRBZETEAOMLERILY T M, CEERTFHASEZAERAHBAL
i, EaREARIAPEEY, ARIMAESRAGTAREY, EETURLCERD
RiEFGED TR EE TR Efofittes £ H K.

AATERBABRSAMEE, FINEIHFETHELERERBEEALBRE X
STFHER, BRI LA TRAOAGETRIERXAY, KGBF 2P 6L 205Kk LR Ly
FHMRY ., BMEEERAM LGS Fhok, P, RALHE—tGk, AT H 9
Yk, L, LB, NAPAOBRFYR. FRAGRRGLSEERT LR K LD G
B EHTRAEN,

WY R JE 6 S AL, AT R AR BITLIAG A TSR, B TREES
R BER, PTAR AR T REA L T IUA B

B EAR L AR I A AR M RS FHERAFE—
MBS AEGPRERAFOEDRSY; PENBRARMAGTREL ALY, F W
B RGEDRSMEITAREH.

i AR IEAL R B — AN P A2 5 311245, St A X B IA A0 /L5, T
AL R 2, REHAMRE, AXEPQERBAT, KEBLEK A B, XA
PR A 3256 B, 3Bt X MR AT, AL R H LI 2K 4 & kA LA R

I AR
E@Eﬁ

1. THIHFEP, BEARSREENE ().
A SERFIEEE B EBRNgEE  COERig4E D RENEEaE
2. THIEYRH, FEREKBRNEZE ().
A. BHEE B. FHE C. jfE D. #f
L IEMEMREANRTR(FER, 49. BB IR, WIEREH, SABRBAR
. TRAATAHBAERNE ().
A N EBRGEZHRBHENRE
B. BERBARNDEERBHRS, ZARBRME, TUOEH
C. TIBAETRENE. BREARARRE
D. REWRM BRI ERNER, REEE

82 =% BIUKEY



1. FHIXTHEERFARERMNE ().
A. JBAEIR TEEL
B. JHiER B EEMERR
C. iR SRISIFER N H hRs
D. SHASER BE IR KR E
5. THNREEFREE ( 3
A FEE. RETRESELEKREN
B. ¥EE, 5. EaREESE C, H. O =Fc&ERHARM
C. £, B, ERREBESITUEY
D. SHEER ARz 5, BEE T
6. SHAER ZF B AEHRAVE B, EENTRIERFMBET, SHEFTBMAHHRRE
BEHR ().
A RIERFERERSNERYR
B. Fl MBS St T EKAR, o DU ESHEFIAEE
C. HyhEdEh s TAEHNASRE
D. B RENAREARRUEEENEEZYR
7. TR THEBIRBANED, #IRNE ().
A. ENBSFRAE
B. EMAAFEHBTRE
C. EfIRRE T FBK, ERERD
D. FRFET DUKERAE bl B S B FIR
8. REAMTEBEAIRELRE, HRBRAKBTYHETSETAR. NREDNT: BOE
AR ALE BOKELAUA TR AEAEART A 3~5 WIRTE: BRSRE B, AH; &4
HEEBR AT IMAREBR, ERBFNR, RBERSERE 4.
(1) HRER ( s
A. FRAB SRR
B. pn#h e rneg
C. ZBEHARPRENE, DRIERLTNR
D. FEHEKBRO SR REREaE
(2) EHHRIERE:
9. BEEETZEA.
(D REANFERNBWBTES, JRERNTARSREBELERN, ABERRE.
(2) ELUEMARBNAEFEEENAKBEIEFR, THTATERERENAKBEREERE?
(3) Htta BREEE R RGE AT mAER 8 IR 472
(4) WMAERIRAFANIGEL (FFHE) A9
10. 5 MEEH 800 HRE, TIUMHNE2 DEEE (REWEBMN™ER 8500
1. E—EBXTEYPERYIERNABAERE . MARTYENEMTYEENRENZM.

$my EAEFMR 83



HM5 8 HE

—. A S A

L R EHLSY, REFEEY; RATETUL LR FHA*MN
. W UAEE R RETETUMRERK LR, XX =% AL TURR
#wWhaT, WTUPRIRLST.

2. FlAM: SMAN, 2 FHARHE-IRENCH: ETHSHRER A F
ES P

3. Fagmtdk: f#TAME, SHARNKEHIHRA R I FMBE,

o LR R AL IR B

L RRRE: ANMATENELEFREFAMLARFRETH A RALN
RBL,

2. KR : AN ATFARRBE B AR EETFSHEAETFRETH
EEZFCERFLEHNR L,

3. BRILR M. MEBEER, £MEBRARMNEM,

= LA A IINETHE . PERMALE

REXZZTEAR, LETX.

LR T HEARR FEAMFYER £ Jk-
F 5

L
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L. HEYRNERENTIMRATERS . pHENAE (),

A 728 B. Z#& C. BB D. #&#&
2 FHMRPABTRASD FHEYHE ().

A FHE B. #8a/& C. HE D. jg#
3. TR, KRORASHPIASHEENR ().

A R B. &%) C. P D. BEA

4. BT ZHBRES PSR EHRS, BERRSRANARE. RXE/LFEEHE
( o
A& B. JE¥§ C. BULHA R D. 2%
I|;
5. MAlE-12 BRGRIS. sy, EHh Cl—(ll—Cl,, THEXARIERNZ ().

o
A BEEHESSBHIE. B. ERFEAT
C. ERE—Fham D. ©F 4 #MESFMA

'6. EENYHIEMHR I HO—CH,CH=CHCH,—COOH, & B YA T 4L 4 LS R
| Vi; 3 R 1
Al KER B. BEtL C. hngg D. &
7. AT AR AR B IE. HALEH, B THIE.
(1) BTEMEERMEMAERNEEY E RE S FAEHE.
(2 REVYZSREEER - SUBAK. RHZENDPLESER. 5. E3HTE.
(3) FERSEAMESSREARTIRE, SR E—GRRNELE.
) ZHEEENAREN™¥E CH,—CH:.
g
8. FIHTIAR, KBAEHREREMEATEMBER AR AN . MRt — XN H IR
HAPEM .
9. B 1L 2 L Upgi) ZHAZENESSEKBARBIRAKR, EORKEE, RAKNEK
BHEINT 5.6 g RERSEESYTCESC YRR HIIREL.
10. 1% 2 mol BRI KBRAN AR EMERENHRE.



15 BRI R R H :

A E B A AR B AR YRR G BT R Mra AU & % 5 BRI ER AU (L
e, AR R IRA AR, SR, 2 A S M REERRTIGE, TSR E
SRFHEA AT AT R AR 2 RIRAT R RE: i vl LARBTHLY SR R A B
RTIRATER; 5%, W AERE IR AR R, R GRS T H BRI G E
ZAEH .







M8 ¥R BT a9 gk A7 43 56

..............................

....................

JERFIN SR 0™ P ke K 55 I

(T 5T T BRI T OGR4

R EWRSE P B R A A A A . AR AR S A B Th R B A BT, B A
XSEHERTE ARHH HARVEIR . ERE Y S A E SR e . TR LG R T P
MK ISR G TR B, —RINHAR 2 e 21 B AR BT A AR b 9 ORI

—. SRVYNFLAFA

SYIRIEATAET AR . (P B &3, BR0t
MAHX LG R R a R AL & Yok S i R
R A A i 4% e AR X B ke RO
BRI, PSR EERMERAR . AT LR A R i R
Ttk MW—SRTEREIE . AT LI O i 1 07 1k DA
HALEY R k. Blin.

9HgO ===2Hg+-0, A

L

X—SAEH R R R . R B AR
fIaEIE s, Tk BW s fRL G . Bl .

MgCl, i) 2% Mg 4-Cl, A

i
2 b
AL O, UERD KT

4A1430, 4

INaCl (B2 o Na - Cl, A

BT & MEROBERN, LREBERITRUNL I B o=

AARRE THELE

J R, PRI A AR
W AR R B, 5
FAE T RSB X £ 2R AL,
APEBA L B Ao i AR Al 84
B AR IR KL B & Ao 6 EAR,
TRt BAT B RA
RFeepla, RIPARGT
AL B A RN HE Y, iR
AERFZN), AL LA
MABEZ I, RF B EALE
WRZMaAF, TaiEsk
THELA, 4 THEL
Je. FRTRLGEK T FHT
WA RA LK THELRSF
Fi.

KRS 45 R M R Tl e A etk A A 19 SR A S S DR SE AR » P A9k R A
k. —HAk. ARE, WAER PR R AR . BRAIR RS . SRR G TR
LRI IRUR A HH AN T 00 <3 AL 5 4 v i et o

@ 5T 5 SR h PRI b2 AT 18 FE s e — R M LA — A R B R

88 FWE UXS5AARFEHFLNA



................................................

L EFRKEAHRR2ANFTERRIRELE R, K
HARRAK, EXRBY —AIEHAKEE, BEER
g, HEEGEE(WBE 4L R, TAERE—EDTF
WA RIL,

2. Hog TRUALKR AT 2 o BB IRESE
BNKESL P, ERAHEEM) BEARTEK, +FH
H-RADRKTBLNEN.

3. AMMA M AAFZRBRGET, UEARX (R A2 ; Z

FERE. KHEL ARHEERLLFEEN.
Bl 41 RIS R R

mE
BEAGR M
w2 A A
£41 ENAEMAEEE
&R e R PR
J Sl 5 < i o 2
s Fey s 43CO 29 Fe+3C0, (B Hilk)
Fe, 05+ 2A1 PR Fet AL O, (S8 BE8E)
. mm
Cu Cu: SH0, ==2Cu-+S0, Ckp=Hd
Fe+CuSO, =—=FeS0), + Cu(GR D)
Mg MeCl, CHit -2 Mg +Cl, 4
Al 2 AL O D — 4 Al 430, 4
< TRl
Na INaCl k-2 2 Na-Cl, A

OB LA R R BRI, SRR SR SR, 5 R,
AT L A T LR T MR, AACUHIS R . HE . EENEREA
RRART AR, B2 R, AR A ECR A . SR A bt
BHURE & R AR

B—T FAERAMBERVWIEARR 89



I. BETEHERARZSER/BEHY (o
B4-2), BRAAXEEZLNLET R, H4k
F B A AR EEREB TR THRSS
Bl x B M, SRR EER XK
Xk o

2. BT RE TP A NH, T HEDL
BOHRk, Bl F AT LR, R FRBE.
BEAK R A5 A o & 5L

M d-2 WRZEIREET &
itk M. BEEREETE

=, BREROFREA e

L IR R TR 7120, BAE T E KPR L. (LA A H, HK
JK BE IR A A AT KAk 2 SR R A AR5 T e B A 5t

1. kKT RF A

HEK PR K B 24 0 1. 3 X 1042l 24 i ER b SOKBEY 9700, i 2K 7K BT IR A4 R
I, FEBALRS T K TR A AN R I K A TR PR 2045 . ok YK R R IBOR 7K 23 T
K EER B 2, AR LA RINR ALK A H i, WEKIRIEAY Ik EEA 28 . st
. BEE. HphEka i A, AT Z W LERAE, HEAKR. W
it AR S A A S . SREEEORSS &, BN KEGES RN EE T,

B 4-3 MK AR IR R A B a4 K PHAERE 2 RO R ER

2. KL SRR T & F) B

T 54 . KOMEWIAIT A, WK AR 2% K 1 T L R WL
eaait, HO Sy H, OFRIcE. It Cl. Na, K, Mg, Ca, S, C. F, B, Br,
Sr % 11 FCZE B BRA 99% . FAb HMETTE, MiHaA 80 BHITE., BABKE
TERMFIEME . BEHRRR, BiF 2T EEREMRIE. flm, WAhstEmS

90 FHFE AFS5EARBHITENA



EREZY A5 X10% ¢, 1 1 KA E R 4 X107° g (RGP R —TEARBSE 2T
KA E R F B R

FE KR RA AR . Al AEEK PSR EBER T s, B HIE Tk
JEOBE, A regemk . 2. BRELARGR. HhiR. BRERRE S AL . MK
Wgk. . RBIALT ™0, BALGRKRIEE T ErRE,

|'§@Hﬂ' ................................................

RNGAEE P SERTE, ERALZRENBEPALEERTER? 7,
BRI IR RTEN T BREE, HO, TR FRLABRER.)

L WM 3g At NTFaE, BTHERTHMENRRTHECRERAR R, AY T
WR G, FEMEE, RABET. RBENT, HWEEEERARAKRD, # L
oo BH,

2 WHERBHIARAE, BEFmA 10 mL KA, HE &H2~3 min,

3. ERAFHMANILH AR mol/L), Fir A1l mL H.O.(REAHHH 3%, A
ERL., mMANJLHERBER, UEAL,

¥ Br #%h Br, KRB PLEENLER B (L ® ZJElIFEHE
FTHFR HRIGET), RETRT AR ERMEX

—A A2 BRAXRREHLFFEX,

FETolb A= p KR AT LU Bl A - B Gl
Ko ANRATE—E B . WEAT LURFITE K ) R )
L T IR IR K . LAMZDRERE; FRAVRKIR 1L
JE AR R TR AR TR LA R Rl
DS IRV E

BRT 2L i sh, AR RS AP BRI RE i H
AT RERTSE . B, A AEK H AR REIT &b i
JEURE, MK FP R A R — AN [ 2R RAT R R
H2EAEIT A P25 ) J5 T ALRE R A ORI 1 .
RE. TR AEAF UL OR 2 B BT A OB R RE TR

O HEEN.

KRR

B, MK PR
BERREFAE F M 1/3
Edk., ERAEEARNFL
Sb BUBE AR M 0 A I ok,
AP—HIZAEMpLD
BRAL G R 5 kK P, MR A
BEREBTFRZRALHAER,
BmBANE R ARKER, #K
RN B, kR A A
BAA SO, & 4 AF R 440 A
SEM AL E KA,
R, HAEAHKLRALH
B ik,

-1 FRIMASERTMIHEKIR 91



Ui g4k MR T

[ ka (#Isﬂ: fﬁ_TLJL
; \
'
ﬁi‘é_tjk ‘

45 ks A RS T AR b

TERFFEAIT R K GE U, AN BE LU AR 35 5 0 A4, o bR AN R 77 Al 5728 R 1Y)
JEW

B AR F IR TR

GRLIRRATRERPIMAEZRRERFRATABA T @, FFRAEHN R
¥, REHAG BAREAS R ZEGER, TEBMNRERARDGH T,

KA —ARAZLFLGMR. B REA TR ool 22 EALY T A2 B A0 8 Kl
T, BEASE R CO, Ao HyO 400 E 48, SFHARN LA LA A DT, NERA
BT AR R KPR ERBR AR F XA XN A Kf, B, FHhFL—-A5HY
REVERNAMEAE R B R, ZBRAER PG T T OZ—.

AEFAFTEOTERS, RBIMABBUEERRL P2 —, RAOARZHITA
BTt Jdu, BT RAZRIAA IR, BaIE, 5T IAniKsee g
RARLEEG K Foeg ooz — L, AVi#AhTIL—5,

LR BT, REFEMAER G BAFHRKEMRRERPAF LR, 22, ENHBT
T—ARE, PHEFERAREHIARALSTHERLRYRBH ) .
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5 (Y -

LB aAs, hRWBERLFENEERETNREZRE, SNERLER ST
ER?
2. TR TIIREAHERER, FEREPNEAFFERR,

SnO), +C Sn—+CO
PbS+0, PbO-+ S0

UF, 4+Mg——U-+MgF,
Au(CN); +7Zn Au+7Zn(CN)Y%
3. A M EEMTH 2CuCO; « Cu(OHD,, HESER—EMRHRE, TUENBE. —FH
BAK, MEUHZERENEESER, HIEERNEE,
4. GEREEERE—FMHEER NEEME, BaittR L ONNERNBKFIERY. TES
BUT:

B
B (E=
2 NaCl #0 |
MgSO0, %) Mg(OH): | @ | MgCl | | Fk | s [
U | A%k MeCl [ B L°
(1) A7 1 MgSO, #4 K Mg(OH),, i F Do L% B s Z{F MgSO; BReEMUA
R, MARHORNE N ;
(2) IARROE, BBSBEE Mg(OH), JUEMNTT%AE
(3) AFOT kB ;

(4) BEAXK MgCl, EBERRAET,. BEESSE Mg CL, ZRNAKFEFTER
A "

5. MEH T EAKIRIR, RREPESHRBUBRPMAEMNTERENBFAER. BB
FRES, XFCL. Br:. L. HO,. SO, AR RHN S IEHEXEEE, KT UAHEHNER
AL WNTIESBEMNER, SHEXRNAEFEAER.

(D) BEENREWBRT:

(2) ¥RAKMANFAL A B E

(3) BEBNBALIERT;

(4) BEEANRALRBBET .

6. Tl ERIEAT (FZE/RSH ALO; - 3H,0) ZERA™4E, TEEHETIILE.
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.
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APk, FRSEE 2R 0 R FRYE MV, 54 B R RIE RISy, i —4
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1) ETROPLENREZ

10. BAERY T ZHHAERY. RLARE. BLEH CH,—CH—CNE&MmHEMN,
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GEROCRF 5 WA BOFHESD

A B FHXT I e HHR I i
5 | A 5 | B 175 | % FF
Ac | [227] Ge | 72.63(1) Po | %h [209]
Ag | B 107. 868 2(2) H | & | [1.007 84;1.008 11] || Pr | &% 140. 907 65(2)
Al | & 26. 981 538 6(8) He | & 4,002 602(2) Pt | # 195. 084(9)
Am | € [243] Hf | & 178. 49(2) Pu | % [244]
Ar | & 39. 948(1) Hg | & 200, 59(2) Ra | [226]
As | 74, 921 60(2) Ho | %k 164. 930 32(2) RbL | & 85. 467 B(3)
At | 8 [210] Hs | 48 [277] Re | & 186. 207(1)
Au | & 196. 966 569(4) I | it 126. 904 47(3) Rf | 44 [265]
B | # [10. 806;10. 821] In | # 114, 818(3) Rg | 4 [280]
Ba | &1 137. 327(D) Ir | % 192. 217(3) Rh | §# 102. 905 50(2)
Be | % 9,012 182(3) K | 4 39. 098 3(1) Rn | & [222]
Bh | &% [270] Kr | % 83. 798(2) Ru | %7 101, 07(2)
Bi | % 208. 980 40(1) La | % 138. 905 47¢7) S | & [32.059;32.076]
Bk | &% [247] Li | # [6.938;6. 997 Sh | & 121. 760(1)
Br | & 79, 904(1) Lr | & [262] Se | & 44, 955 912(8)
C | B | [12.009 6;12.011 6] [ Lu | #@ 174. 966 8(1) Se | W% 78. 96(3)
Ca | & 40, 078(4) Lv | & [293] Sg | 4 [271]
Cd | 112. 411¢8) Me | #i [288] Si | gk [28.084;28.0867
Ce | #ii 140. 116¢1) Md | ¥] [258] Sm| % 150. 36¢2)
cf | % [251] Mg | B 24. 305 0(6) Sn | & 118. 710¢(7)
Ccl | | [35.446;35.457] Mn | & 54. 938 045(5) Sr | 87.62(1)
Cm | & [247] Mo | 4 95. 96(2) Ta | 180. 947 88(2)
Cn | & [285] Mt | & [276] Th | & 158. 925 35(2)
Co | 4% 58, 933 195(5) N | & |[14.006 43:14.007 28]| Te | 4% [98]
Cr | 4 51.996 1(6) Na | 22. 989 769 28(2) Te | % 127. 60(3)
Cs | 4 132. 905 451 9(2) Nb | 42 92. 906 38(2) Th | & 232. 038 06(2)
Cu | #l 63. 546(3) Nd | 144. 242(3) Ti | £k 47, 867(1)
Db | %t [268] Ne | #( 20. 179 7¢(6) T | 4 [204. 382;204. 385
Ds | & [281] Nh | & [284] Tm | & 168. 934 21(2)
Dy | 4% 162. 500(1) Ni | 8 58. 693 4(4) Ts | i [294]
Er | 4 167. 259(3) No | 4 [259] U | 4 238, 028 91(3)
Es | % [252] Np | #& [237] V| #l 50. 941 5(1)
Fu | 151. 964(1) O | & 1[15.999 03;15.999 77]| W | & 183. 84(1)
F | # 18. 998 403 2(5) Og | % 294 ] Xe | & 131. 293(6)
Fe | % 55. 845(2) Os | 180, 23(3) Y | & 88. 905 85(2)
Fl | 4k [289] P | B 30. 973 762(2) Yb | # 173. 054(5)
Fm | & [257] Pa | & 231. 035 88(2) Zn | 4 65. 38(2)
Fr | & [223] Ph | # 207. 2(1) Zr | 2% 91. 224(2)
Ga | & 69. 723(1) Pd | 4 106. 42(1)
Gd | 4L 157, 25(3) Pm | i [145]
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Na () sodium Ne Anai) neon
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P BN phosphorus Pb g (gian) T lead
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Zn BE(XIN) zinc

112 ®WRI




RGBT FBHT 0 P SRR AR L), ARHE R IRE M D5 Y
U5 B4 AP PR R R B . SR TS T A MR R E N
BABH PRI 3C8F . AEAFRHERH B T W URFE ORS00 X A AR DL ey . FRATARE Sk
RSB S SUBE T A ph. VPR, oh R, BELE. SR, A, 2. &
K. BFL. BWEFREE, BB g0 18 5% 0 & EAEZ SR R S R i S 18
FERM BRI . FHEK BRI, BRSUL. ZITTRFRR, B2 R v
KEE. AR L. BORX. MR, Rt A B Y 4 S P2 A8 s R
AL R BRI SCRE A E L KRk BRAEE. GERE. XU4RHE. IRFEE. WE. BORE S
TR FEMEI AL FI K .

FA T S B A ZOA RSB XA I AN, A BRI IR AR H M R
REGS ST WA SO BRI, X, FRATEWRBE. iERME TR, LR
ARV TAE, RATER T

HHi%: 010-58758375

E-mail; jefk@pep. com. ¢n

ARME Bt SRAEKMFR
tFREEMBIETEL P
2004 4E 6 H

V] A P R A IR 1 i N L RILR S Bt

14, 15, 21700, 47 (B RIS HIRARATR/1-6. 48 (¥ 1) K
/25 (RERE) WERER/2-16 (B2t RY BloF b RAL/2-20 (PR R
H— BN WOLHH A



18 b R R b S S SRS AR

b2 1 (0B)

2 )
kg5 4% (B D
EERAR (EHB2)
MRS GER (B 3)
CFERXMRE (HE D
A FE R (&EB S

LIt (EEB 6)



A - E3
an] 1 T % A
1 ene — oAl TCEIG, fIf
TR 92 UT—lwugentet i
KB .
i i — M b
e s | BRETHE, BS
> ABILE | 06478 Ty w1 ol T4
238.0 —— AR BLFRR R (s Mk | WOTHR
14 % B 0 4
¥ [a] fir 3 0 WL W)
. mH VI VB VIR VIl VI ﬁm
3 4 5 6 7 8 9 10 I 12] 26,98 | 2809
2108¢ | 22Ti| 23V |24Cr |25 Mn|26 Fe |27 Co| 28 Ni |20 Cu |30 Zn |31 Ga |32 Ge
4 B | 8l i 5 3 o 2 il G 23 i i
EEEY 3el'4s: ERETS 3=’ A g Jelrds? Adas 3efrds? RIS REEY Jd'dg? detdp! defdpe 10 Caula s
4496 | 4787 |5094 |5200 |5494 |5585 |5893 |[S58.69 6355 |6538 |6972 |7263 |7482
Y |40 Zr |41 Nb |42 Mo|43 Tc |44 Ru (45 Rh |46 Pd |47 Ag | 4% Cd| 49 In | 50 Sn | 51 Sh
5 {74 (Al e H 5 £ 2 B i i | | B
Ad'5 'S 4d5g! 4l* s 45 4 35 RIS TS 4™ deii*hat 45 =it AP SetApt
88.91 [91.22 9291 |9596 |[98] 1011|1029 |1064 |107.9 |1124 | 1148 |[1187 1218 |
57-71 (72 HE | 73Ta | 4 W |75 Re (76 Os |77 1r | 78 Pt |79 Au |80 Hg | 81 Tl [ 82 Pb | 83 Bi | 84 Po
6 La~Lul @8 | w0 | w | & | ® | & | @ | & | & | & | @& | w | @
: o Sdbs Sd'hs Scltes Sed'gs’ Sl Sl bs Selios! Sl s Sellopst 656! a5 6p° [k i’
WA 1785 1809 |[183.8 | 1862 |1902 1922 [1951 [197.0 |[2006 |2044 |2072 |209.0 |[[209]
89-103 {1p4 RF|105 Db[106 Sg |107 Bh{10s Hs 109 Mtjuio Ds 11 Rg{nz Cnjn3 Nhjns FI jus Me|i1s Lv
4 Ac-Lrl g | ogs | g | omer | fe | e | B | g | Wt | o | &t | e | &
ﬁ#‘_ (Bl 757 (6 74 _
T ol[2es]  |[268] |[2711 (2701 [[277] |[276] |(281] (2800 [[28S] |[284] |[289]1 |[28R] |[293]
- 57 La| 58 Ce| 59 Pr | a0 Nd|61 Pm |62 Sm| 63 Eu| 64 Gd| 65 Th| 66 Dy| 67 Ho| 68 Er |69 Tm| 70 Yb| 71 Lu
ol I il (<] 5 fi 7 ff 4, ol ] o ! & o i
7R Sdns | A05Pes 465 48" EIRTY 40y e | r75ieet ETRGES 468! 4'es st | 406 A1 | 4506
138.9 | 1401 | 1409 | 1442 [[1451 |1504 [152.0 | 1573 | 1589 [1625 |[1649 |1673 |1689 | 1731 | 1750
ar 89 Ac |9 Th|vt Pa|[92 U |93 Np |9 Pu |[95Am | 9% Cm/| 97 Bk| 98 Cf |9 Es | 100 Fm|101 Md| 102 No| 103 Lr
: ,H: (c3 4l @ N ﬁ ® ﬁ * ﬁ‘.’;, * fﬁ] % e iy - H1* ﬁ # 435 L]
ﬁ 3% Ry Gdi7eE | CAPedi e | ST Sfml' s AT Af T Sed T S ST L L b i o 9] (5EM T | Sl T3
[227] 2320 | 2310 | 2380 [[237] |[244] |[243) [(247] [|l247] |[2511 [[252] |[257] |[258] |[2s9] |[262]

(O3
HF=E !
B8
K 2
L 8
K 2
M 8
L 8
K 2
N 8
M 18
i, 8
K 2
0 8
N 18
M 18
L 8
K z
P 8
0 18
N 3 .
M 18
L 8
K 2
S | &
P
0 32
N 32
M 18
1, 8
K 2




