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fETAFR TR SRS FRIBOCER,, AMTH B R B R -Frodr i FHAm . flan, %
ST B FHEA 2N 3d°4s™s ARBRHB IR TR R Pt Ho0H T oo R IR R

T HIHr A

DO ee-

I

[ =~1s ]
0O F1-2-6 BkEIGEgIE

X ENEETFREIAG S BN

XTRFPEFHERESK, BECZRERECROETIDRANNTS, RE AN
BYRERSES (n+0.7]) M, Ho, n ERXEBFENETFE, | RATHRBFIZI
RENFZ—NEFE, TFs. p.do FEER, [ 2HIEO0. 1. 2. 3. BEFHINZETKIR,
(n+0.71) R, BERMS, & (n+0.7/) EHBEEEBHMERIMNERSHFA—A, A "B
KRB o BIto, 4s. 3dF4p B9 (n+0.71) EHORET 4.0, 4.4704.7, ENTNELIL S
e 4, WEHBETHENUERA, HIt, HFAEELSHMRERNERIFFERAN 2.
EEIENE, TRRFHNEFHIERRINFAREE, HAFE—TEENERNF,
e R EMIE 2R TSI H B RE R0 R B L= X o

RAMEGA



F2% FEFEMSTERSE )

i» Zim - Wt

<
<

AR 1~36 T ERTFHETFTHA, AR EMEEE, ZXIIRTHIET
HAETLERABREF AR SO AEK SR,

BRI AR 1 R, ZRER AW S s Bl , mEZRRAEWN 2 T,
PRI R A 2 Rt

W SRR M s BB p BB, S RIXTNEE 2. 3 M, R IESNZE T
1B N E] 8 4. XM BEHALREA AN L B0 55 T4 2. 3 A & i om R Fh 4L,
XA B T RO Z B W I BB H 1 2 £%

SEVURER AT NI ES 4 R, M 19 53 36 S E 18 Mon K, Hhid oK E+
HUBTHE L R 3d B . IXRE R A I ZRE AN H T EE T4 4 IS TR
PP, 2RI R T E A R ZRE R W R T HE S E 1 2 A%

H I AT DAAS R A2 A HEA 5o R IR IR AR T R . — e i
ZREAS AN I L H0CSE TR I Y I B IR ST R AR A

JIMI ST n (BTF280 M. BANZETIIEPGEL T n T2, ZET
P IR TCE T n JE

2. ZNETFHE S HRE kI 5y

> i . BX

&
v

Bt FHASAEANEATHOA AT S
FF MR FE AR AT EHRATANCTHRFTIL, SEAZIE FHR SR AA
2 REKZ,

WS AT LU, TR 5 5 i e 20 B M s HE S OIAE G . —
ks, FBOTRIE TR B FEE MR EROTRE TR T i HE G RS N2 ns
¢ ns. np Pl b, RAERBICEIEFEFZEM LB ZEEEm, (B EFHeAm
Bl FHEITRITAERNFEEE T 2o R PN T4 B, SEEFo i FHEf
3¢, BEUEE T A .

BRATTERIN, WA TR T RSN Z BT HEAR YN ns’np®s FA SURTTE ALY
Wm0 T

SRR T, M TG N (n—1)d "ns' 7, AT LB, BAR TR — R
WAFTTR I FREONE, A HEAE SDEEASAH A, i HLIB ~ VIB 0T &R e+ 14

a»



Chemistry %1% BF&MSTRIER

WL PR B AR S BO R, Bian, S50 TR T HER O 30’4, rHTECH 7, HEoT
FEXTN AT BN . 1B FIB BENLZARYE ns BUIE AT 1 02 2 AR 30 .

FEWFSE R FAZS MR T HEA Son R IR Z M B R8T, AR B FHEA AL T
REPE R, L, AMPETRBEBERS N 5K, HDIREEA R T HLHE RS
YERZIX TS, WK 1-2—7 iR,

IA 0

A MIA|IVA| VA |VIAVIA

mB|IVB|VB|VIB |\ VIB VI I1B/IOIB

O F1-2-7 JTREAWERFX

THE T IOCR AWM X, whae i A it E e R AR LR, B ER AT E
NHACEYRPET

filhn, JSTTERMAEN 5 ETF SN FHE LR B FHER A GHE VIR B
VI . 1B R8T 2 M 0 IR A, oRMm A0 & T E e r 4L, an Sc.
Ti. V. Cr. Mn etk Mol +3. +4. +5. +6. +7. —Bkidt, EEBITEN
e IEAL A e B AR AL A I 4T 2 F55 T 8. Bl AT R R TR T2 450
ERUESH, HIRTEAS K LR TFUAG AR T, WA ST R NS mrem s
MO 0, W ETCRMM B FHRE A EHUENREEAAHZE AR, HitdE TR BA 2

M.

EDES

A THFELEANKGH> R
RIEFEEXTEMANNVNE, TUSEHENXPTENRFRINEEFHHNER, MU
Refa R BNz,
sXTR: TEBETRAPRTHIA KBESETENIA KHLEETR, HEFH
MEBFARESPEL, NBFHAEA ', FETENREFIINEHRE 1 NH 2 MEF,
R +1 M3 +2 MBEE Fo BRES, RETEHRTEAERBTE,



g2t E%#%Eﬁ%@%%.f:

p XTTX: SETEEPRTNA K. VA K. VA K. VIA K. IA EM 0 KL 6 KETE,
HEFHNBEFTHHR A ns'np'™° ( BRI ) o BRO KRS, ERIMNEHFEHBE NG, RF
MRHMHERBE T HERHEZBBET

SXTTE. pXTEZBIEMENEFRTER 0KETE, HERNFRREFHMN B FE
HHERMNEFRE L, B, XMXTENRFURINEEFSELZRN,

dXTE:. SFERAER. FRMMIB KIEN TR, ZXTXRFUNETHS
A (n—1)d"’ns'? ($BERSN ) o — MR, BRIMNEF 2 VBT, TERFHZINEFHHH
ZANEZEE (n-1)dHEL, RAJRESZEARTHERF, FldETUARREERSS
12T

ds XTx: S8IFIB K. IBKRITER, HEFHN h-1)d EATFHETHHNE, NEBET
H#H A (n—1)d"’ns' o

XX BERETINFRTE, HETHNBETHHEA -0 “(h—1)d"ns’, B
FEHEAN -2 BRFHE, BARMNENBTEELRER, (i—1)d WBEFHOELER,
PR R TR A MR IEEARE, WRTENF MR IEEER,

3 ESEAT
EEEEA

1. 58 T2 T8 & F 3 XSRSl w X,

(1) A& B. S, Fetyd FHA X,

(2) &£& Cr. Ni#gth e FHid 27X,

2.ATR-EEZHEFELANR T 20 AR A AT B FHAGHL, K
PR BT A RARS R IR, AR KT B ALI

2p 2p
(1) A1 ]] (2) ] 1]
3d 3d
) [ 11111711 (4) (1T

3.AFES 12V EEHRT RIS THEHRE, HFABRFY T XELTHH
RS T EFHREGMSR X Z: B THAX, S A7, BT &, A, RT3,
wF=E, BRE, RERIKRE, MR EARAERI . BEAFIN

4. FHEFIHFTESL

(1) 2s (2)2p’ (3) 3p,



Chemistry %1% BF&MSTRIER

5. HABPTF eI T HEA R, MR TIF R,

(1) B T8 A 199 AR R T 698 FHA A4 22 15°2572p°3s3p%s', 7 R 2
1s2s2p°3s°3p”3d" ?

(2) BRF A 224 GABRRFTHETHAR AH 22 15252p°3s73p°3d4s', M R 2
1s™2572p3s*3p"3d"4s’ 7

(3) XAEHEERTH 2D RALA 3 ST, K 3IABT HHH 24 7 X,
HeAT, T R I XHA?

(4) EAZRBET, A2 F 2. 3AMH R 8 LE, Mk 4.5 AMHA 18/ TE,
% 6.7 RMHA R2AHTE?

GEEERA
6. AANTEMUASRT, —Z BT EHRTENA ( ) o
A. RINER I AETFHRT B. &INEETHA XA ns’ 69 RF
C. mINER 3AMARRMEF W RT D. RINER AR €T 69 8T
7. FHIRLRT T, MR — 2 ames 2 ( ) o
A RFHSETFTHAXA IS 9EES X BRTE5RTHIETFHA XA 15°25° a9 ik
AY RT
B. RF#HIIMELRA2LANANETHEASX RTFE5RTFHEIN ELNA 2AET
HESY BT
C. 2p# EA 1 s mad e TS X BT 5 3p s A | SR FHEASY
BT
D. RIFE#RA I M EFHAS X, Y BT
8. WHAFE LAFWHHERAREMIZENLT AR, KRBEZERDEAXFA,

JTE A B C D

AERTHHET ASRTHMESL
A RFES AR RF e -F BT 2>

Ed5 AEER 16 AR HeA A 3d"%s", i, N EEA R

Tiﬁ:i N— “{?%7#1‘ | EA s, I ¥ XA R

ZiER B3 A A Rl kA eF e PRA—F sS8F, RA1A
| A KA

(1) ARNFAZ? BB CELETRAMEATHEE, BHEALSRTHETHA X,

(2) BAETAZERAHREAPHRAR? HBHECWASRFOBINE T BB RS AT
GRRR RS AR % BT 4

(3) B CAEZRASRTHHELTX, BELBRTHINA S VAT e T,

(4) BEDAFASRTHIN AR S THRERSGUET ARz e T & LALR
Ja T Huid 3,

@



B3N CEMR BRI

|VH£E'E§E

EAZRAMET, MERTAEGENS, TEASRTHEIN G FHA ZIFAREE
W, TEOERLZILEIMETA, RA, LA I8 T4 TEERE
BT ALE AT A 27 hedTiE U E B A0 AR T & A R R

—. BF+ERATARE O

Wit g, el AN, MR TRME B s AR 7, A AT RE
W, WETIEAR—EAUE B sk, w2, 5 IFseafm S
Fito BJE, TSI THE 3 X RN T OCR IE T AP BCA AR ORBURE R, Oy 1T
PREXITHIAY AL, AAMEARE BT — BRI, IR TR E I 1242

BFHEEGNRFE

MERTERNTEARS, ERN—TIEARREESERNZEEH 1 mol RFHIE
M, BERMAERNEZEH, 53— NMNRFEEBSERGTEILENAR, #mEBRHEHEF
¥R, A HMEBANAER, BEAMESYPRNESREFNZERE AR DREFHFEZH,
ELL*EL_EEE/)”UEQ¥”QI1ZISEPJ??E’]VIEHEE MK SRR FRRFF2, BXRBEEM
FMERENREFFZBE B _ M
EME § o ﬂﬁLﬁﬁ%N SHRT¥E
=, —2#MF¥ERE, BENS TR
M@ERAEAPRFHZERTESE, —25E
EmEER, BoFRATHEN D FZEH
REEEITERL, =22 #&,mﬁ
BRAPRFZENGEREITES O E1-3-1 e




Chemistry #1% RF#HSTRER

SIMTIE 1-3-2 R EBOCR BT EAR RS LT IR, SCRAY IR T FEEE LR
J PR S LRI A

O F1-3-2 JTRIEFA AR Y LG

— kUL, [REW R, BEE R TR, JCR BT A A B A B
INEI S B P AN — A, AL AT T — S TE AT 5 B ) A A [
—JZ b, S LT A Y R AR R A N T AT N S B AR S Z RIS |
YEHT, SRR TRz X R EROCR Tk, A LW E, BEE TR
TR, - E AR g R R RO RS T 2R, R I R SNEBE A
B, P RERE I TR A A IR, S EUR AR

Al — 4 Cnss 4 ) R PEoTR S EBOTRML, WERZEIEERE, WL
BA P AR A SRR AN K o 30 PO 34 i B H TR HEAAE (n—1)d Bl L, AFDJCER
JAFHSNZ T (ns ) 220 AZS I B 2 L TR AR T S AR 22 A R

R g i 5%, ANl UE PR RO LR AR o R I i TRE I B
AR R RDCR E AR T 2R RERE, AR R, R
XPANZE TS VR HTZEE SR . L, BRfA AOCERSN, ARG, JuRE TR LH
THIRE Ok, PR T RYBE T O R . [F] EROTRIE TR R TR, HA -
MR IR, IR SN2 B RS IR #cs . ik, B L, &)

‘20



£3H TEMRRATHME )

JLR IR M T RYBE S BORGE , AREROTRIFE TG R T AR T Bok s . R0
RMF ERCR AT LIS E NS A R M TIoCRAMERT & RICR 5IEEEITR D
PSR BDUR A T3R5 8k 25 H IO RE SR AN

Z. nENAEEREEARRE O

] 4 E*ﬁ Eﬁ

Ky ith RALF ARG A £ KR E T, ARTAAR LT RN U R AT LR
By, BIAMAH ZXFRAELTHE TSR THEETRAG T X, R, £
FRAFAEE A RRRFAEIE T 6948 ZAF R 55 a2 R &, ZREMLFE TR
R LR ZREEFFRTRRCTRAGSIGFRE S WRASRERL S, ZiXKE
fift e XA P AL B

b 508 5 H B BE SR 3R JU R R B0 0 25 HL IR HfE:
SRR, SAENFEFRRAEESE AR E TR IrHEN
e/ NEE R MBS BE (ionization energy ) , HHMS 1+,
B kI - mol ' Hor, JERETFRE BT R ERERR N
SE-HERE, WS L Ron s RS R —
BT REFR M 2H WL BT RE, WIS L %o, DI, ©F
B = SO B RRAE L R, TR R e TER R e,
o HL B HE X T LT HE

M(g) =M (g)+e I, (B5—HEHRE)

M (g)=M"(g)+e L (5 HERE)

M (g) =M"(g)+e L (3 =HEh) O FEI-3-3 BETH =%
B o Hh Bl Hoe s 2

A B REM & X AT, HERE/N, FoRTERESRZ

>
ayay

I
KT (B 1) MAESKREET; Rz, HEfElL, &
ANTE RS IZOCR R (B 1) #ofEk 1. lw, &
AT PLiz HIDCER A H R AE RS o 4 W 2 s o0 3R 1 J 1 1 S I
REHRTHIMES R




Chemistry F1E BEFEHMETEHR

I> 3@@ ‘ IE%

&
*

WEHE 1-3—4, HHALENE — 8 B AT ERT 4038 2 I8 TME, 5F
MR T L5 M0 7 B VA R

O F1-3-4 Mo EHITR K OFTTR IS — B B AR LLBOR IR

ST UKL, W T A — A OCR N, e monR S — it/ Wif
AT — B RERA; RS, JTTRAS— R B RE R BMA L R BN EIR R 1L
e, TR I BORME L H T L AT R RO R R i R RO R, HEE
ERAARONR, TR ANZ BT RA O8RS ISR . R EROTR, S B A BmE
F—H B BRI/, R H LR RO S R R H T IR RO R BRI T
A i T EOHIE], B R, TRk, BT AN BT BA RO S

2 ENEHNRIMAELELEAELEHRGRIIMEAT 2 F—%
= BE s MM F A K. Ca. Na. Mg. Al. Zn. Fe. Sn. Pb. (H) . Cu. Hg.
Ag. Pt Auo ZIMFFRTFM K B Au, KBRS, BB HETREEFHRERYE,
TETENEBRERTTBITRERT (BT ) ESSNREEFHASHB FHEE
TRETBRAERT (FBF) ESSMEIMHNER,

@



E3FH TERMREAEZTAUNE i"

RA€ B ENEINTFS BB NANEFERR, AN -ERTETE— K. fla, T
RHE—EBEREA 496 K] - mol ', BILERMNFE—EBEMBE BB HIH 590 kJ - mol ',
1145 k] - mol ', RPSSHEFLESADERETERZALHT, MILTEER, B2, BA
Ca” X /KEBFIAMHHEESE (1653 KkJ - mol™' ) Ttk Na* A /KE B FIMH AR
(405 kJ -mol™") &, FANEKBBREBRFLLMRTERSREET, MESEENMHIN
o SSHIE SR E . BT UEY, FERAEMHESM O —EEZFERAE LS,

HPETCR A — B RE R AR A A KA . X T 6] — A AR o TR M E , WA E A
BEHE U T P RO, 25— e B AR SR B I . 30 PR A R T 48 TR Y ok
Ui, 0 TR HEA TR (n—1)d BE (n—2)f B8 I, BT ANZ T A R0 5
TEZEAA AR

B2, JURA— AR T AL S TR AR TS M TR A B SR I
DI

LEKDES

& F % fo e

B ENERBUOETENSDRFESCETHNESREE, TENSNEF (HEF)
RE—DPEFIMENEEEFRABFFEMEE (electron affinity ) , BAIAKJ - mol'e I
EHE, ARMEEESNBFEFEANE, ARRKESNEFERNENR, BFFEMNEY
RN T SERTRBETRAASSHEE FHERREE,

TRHER—APFERAER KD, THRHNEFEMNEEERIHEENTLME,
5N, BFRAENIERZNE, ERHMRE, KETEXBAEHEETETRE, BitT
RHHEFEMNENN AT AUBEERE 2o

Fz1-3-1 TWHITEWE— B FFEMEE (kJ - mol™")

H
72.8

Li Be B © N (@) F
59.6 |(—48.6)| 26.7 | 122 | =71 | 141 | 328

Na Mg Al Si P S Cl
52.9 [(—38.6)| 42.5 | 134 | 72.0 | 200 | 349

K Ca Ga Ge As Se Br
48.4 [(—28.9)| 28.9 | 119 | 78.2 | 195 | 325

Rb Sr In Sn Sb Te 1
46.9 [(—28.9)| 28.9 | 107 | 103 | 190 | 295

Cs Ba Tl Pb Bi Po At
45.5 [(—28.9)| 19.3 [ 35.1[91.3 | 183 | 270




Chemistry F1E BEFEHMETEHR

=, nEMRGMRATARE O

UG ERE (SRR ) P TR M B L A AR A4t 7 T (R Rk
R EIR TR R B FIMES B, Y TR Y B oA R 5 | LRI RE s . B
Jir - B R ar AT SIS DU A B KR 22 . Rt Ab2e A0 C A Y B i A T2 A
FECAAb T, DIARAS BT f-Hb S AR AL R AL 1 S

1932 4, ARG | AHAPERES, FRHE IR ISR IR 7608 Ak 2 B i 0 5 | - B
FITHAE X 5 55 . BIARZG U R Y HL PR T Y SO “RfatE (electronegativity ) £IJCHR
MRS WS FREIPRIE” o JURMHB AR, RonHEF7EIE it
SRR G R RE TR R ;. fez, WLRUPEE/N, AHN TR BY R TR IE Ak A SR
S I e T RS .

O E1-3-5 TR AME (HIAPRE)

SR AERE T IR, SRR RN, SRR AR AR,
XEBOCRINE, F—RMMWZER, TR ATESS; F—EHEA L, STRH
TPk, i, MR RS P CR MR A A, A N CR AT
AR T

@



E3T ﬁ%ﬁﬁ&ﬁﬁ%ﬂ&.f}

oAz g 9E 2

BETHAMRENENEATEERFNMEBEFRSIGENNEXN KN, BFEIIE
B AR E B AE, TUERE B HMERE,

LT BEFEAELENTZ, HNRRNEARTMTENEFEMNE YN B4 AREEE
TTEB M, FEERNE AR 4.0, it ELEM TR B RAMEE, BAMEEENE,
FRLUR BB AL, 1934 F, TFE (R.Mulliken ) BN AE —HBREMSE — B FEMEZF0
REETERNER M, 1958 F, FIXE (A.Allred ) 1T A ( E.Rochow ) RIER F1%
MMEBEFHSIARKITEMEB AN, Hb, BKFEHTRINERSE. $IESE. F
BAEE, MARNBRAT Z0REFR, TERAMEREARMEAROEE, 17
wEEANZTEFEAR—RE TNEIE,

ESUERBELBAMREN T EALRERME ., B0, 2019 FHHE ( M.Rahm )
EABHEHAMEXANBTFHEYESHE, BLEBE TMAERHRIE 6T TERNE R M,
MEXMEETETT BB FREERAT,

JLER MR ] TR E A —Moc R 2R SRt R RARE BT R AR ITR IE kT
gy, EH, BOAME/NT 2 ORI EEIE UK, BRIERT 2 Moo K Ak e
JEIEER . AEEEITRIEAEBOR, RS mTRBER; SRR AN, SEot
FME o B, FEyHRESy 4.0, BEREEVAEEBICER; 9yl 0.7, Bk
kg EouR . AR AERT AW &Y hocg b e mrvie i, BarkRrotRS R
B, AP/ NRICR S B BIE . MR AR G Pk a] LOAIRr A HE O PR, s
IR IO I T Z M e Ao i 2R B i, s U PEAR R sl 22 B N AR SR TR
JEF Z TRIE A P2 e 32 2R IR R

i» 32 W

A

TEWRTFZ, H—a Bk, ©ARFARRMAESTERERIEATT R, FHHRA
AEAH P BB TENRTFE. F—BHaAw i HEE, @R F B e
AL T ARIT H R B AR Bty £ T LR MER BACKI A R AAE . AT BT ok £ R RAAEHAT
#ix Feit i, 5 B FA5 FIRGEL

«@D




Chemistry F1E BEFEHMETEHR

D \

4o AT F R H B2 A G XL %

FREFEZE R RA, TUEERFFAXRBENEE, sAREARE, BUHM
HEE, HEABHERRTHERESHREZ R R, i, £ARE) 7 UEHR
RETrEENERE, #ETHE, F—wEk, R AMEF2AENERE; W UHET
XS BT E R AR E S U R A AR AT R 2 B K R
B 1-3-6 %2 TR AL 2B EHERTZRE X R,

.

K Ca Na Mg Al Zn Fe Sn Pb Cu Hg Ag Pt Au
O F1-3-6 bS5 SR ST 2 H 15 &

i
2
=

=

SO OO = — =N
O PR, ONPRERNOND B

AR 8, ATRUR BT S — R B RE AT SRR A T B i 1 R
B IR AL, EATR AR —E B R A AR SN . BB I e R i
F—rE e R, M AP R s R, H SRR 4 )R I S R
ISR et b IRE 3 A O S S IR AR RS R 7)) U E DS P QS A LR 2 4 88

22159

3 - R
I FrlaEd, BRBRAAOL (),
A.O B.B C.N D.C



E3T ﬁ%ﬁﬁ&ﬁ@%ﬂ%.{:

2. FalstkF, AAiRe9E ( ) .
A FZBBRAASAS HINEBEFREI AN ETFHEZNRIES
B. Biag % — 0 BALILER 5 — 8 B sk
C. ETALEY, ARMIFE—LBRREKX
D. ¥ ZMF— B, AFEASHZAENRTIRES X L8 T
3. TAKB®APRITE, 8 b KB DIRAHES EF a2 ( ) o

A. K>Na>Li B. F>0>S
C. As>P>N D. Mg>AI>B
N - SCEx

4. FHEGE T F, (A H KRB IRFHES) EfAeZ ( ) o

W)

D kA X BT 54758 A0
///

Q@ ABY BTN FHA XA 363p°,

2s 3s

Is 2p 3p
@ kA 7 Hut 7 X A1 T .

@ EET RFHIH2ACTE, BFXA T .

A.O>Q0>3>@ B.O>@D>D>®
C.0>D>@>® D.O>Q@>@®>B
5. T&% Na. Mg. Al #9345 a8 &4k (kJ - mol ') 1A,
P B RE R
Na Mg Al
I, 496 738 577
I, 4562 1451 1817
I, 6912 7733 2745
I, 9543 10 540 11575

S LR T AT EE BRI, WA THFA,

(1) Na, Mg. Al &% —¥8 &R KB IR A 24+ 47

(2) AH AR —TEW &R G B RRRRIE R

(3) ERPAT 20608 B TMES ZATE O RTEMAH 2 KB
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6. A A W R A AR K Snin, BT F) R,

(1) CH, #= CO, Pr&th =Fbt & ¥ 8 fi MR KB 65 HEF] A .

(2) CH, PR & FxmE C, SiH, PEAETAmE H, W C. Si. H&® ik
W K £ 89 5 A .

(3) &5 a2 k4547 % BrCl, BrCl ¥ Br #94ba-4% .
Bt BrCl 5K AR a9 75 A2 X, .

7. TRAAELRERAMAEZG Y RBEME (S0HFE) .

TEAS Li Be N O F Na Mg Al P S Cl
=Rk 1.o 1.5 3.0 3.5 4.0 0.9 1.2 1.5 2.1 2.5 3.0

(1) RFER T RAEAAZE R0 TAHE,

(2) K4pml, ATed BHTF T o RAER LT 58 G R K697 5 5 R IA T
F, BHIABFLEHRGEY LT X,

(3) Fm Si LA W e .



R a9 eBR

—F| A& i oM 5 Tt R

o AR By B AT LSRR T AT B A
o R fE B SR G BN A LA G 4y 3 L b R B B AR T
o THREBMMER. MAKBENBEULETRT &

MENEIP PSRBT 0.1 mg - m” B, ASHEANGER, LR HR ek
Wi b, BHEARENER G E NRMER. B2, HEOAMSEE MR %=
PR ) R PR O SR 5 e s S ] R 2

fEr BRG] DA 5 A A5 b 0 T B v Ry B 20, 7 03000 00 J ) e o
DA KR g R R e 2 SN

TEAT HEShH, ARz IR AP iX— T B, e Hr A s 5 R G 35 f AT S R Tl

Sk BR TR A EALGRRA

HEBZUASE, REAFBIENARE, 2 FFNEESEARLTHNEA
HEERN, EEARAEREANER, PREYH R LELTHEE,

FBREEARRAERNR, NEERLPTRE, THAERNHBALR S,
H1-4-1xrTEa e T EWEBESE RN HAIAL, &R KR ar Ja 2 A
WZ, oMtk A TIHE, ERTHRE, DERHENNET. AW EH,
WA b, IRAE R B B G A BT A AT A, AT R X RO A AT 4
WA 7

HOUN WHON — EREMRSEE HOWH HuoN
~—G-C-N-C~C-N-G-C-N~~—C=0 GO G-N-C—C-N~~C=0
H O H H-N-H H HO H NH
H . \
>C=0 >c=0 CH,

\
H COOH H-N-H P‘I 9H30H C‘OOH /NH

|
N s e ARt
KENRR OH OHHO OH OHHO
A RRI S

0O F1-4-1 WEESE A TSR
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BFURHBTRATFNRTHE N 28, AEAEABRERETEEHEHER
HORGE R TR B A4k R

BV

LAMBAMTRNETUNNBE M, WRENWEAESH, 2Rl
AWTEHRTHARSN AT (A8 £7), BARINTENETHFAR

SHEBE (F 5'%7F), WH—Cl. FRTENE AEEERA, ETHES
BHRH AT
\_ J

PV 100 e S XU Y L) 0 A NS A, OUBE b AN PRI 1 B a0 LE LAy L S8BTl
W LT 3 BT N—H S s Ao A A, R e, SR T
RIS IE LA o A AN, BRI S T R T A S, AR TS
IERA R TS

H
R.5 .5 HW . & R |
N9 N0 : AN
N-=-H+ C=0—— N—C—OH
H

OIS 5 L LU R 2 U —CHLOH 5 N—H SRSt AR BT, R “IE

e “THRIE” B

H H
R 1.8 R" (&8 .38 R | R”
... 0 . N9 -H,0 AN e
N—C—+O—H+ N-—H —— _, N—C—N
H H

PR, R LD ER ) R S MR W2 e SR 8 P 8 2% i P P2 S ) A7 v i £ )
Ay, BETRTNAEAE B Py B3] e dn el H 20

12635 2 MEAERAERN Sk RN

REBHRNEZAZAFPFENSERRATRANNEN, #HASELTW
W, BRFEER, EREEEED | PRENE LR o ANEE, RKith
WE £ FEBEWF %,

1. RMEANZAFFESENTEAF S, —MAF LR AFAH3I-F
- FbEu R fF R A ES (MBTH) , HAHXBNFEEE, ki, &




WinE HENEESER

BORRF R FBEANRAANE (H1-4-2) . BF &N
R ¥ B SMBTHR b &£ R RA, ARSE — % Y
PR R, BRAEREZEMNAN. s
LR A G E AT, ERN KR, I :
ERTHEFBKEME; FAERERELEFIHAT
%%,ﬁTM%LWﬁ¢%?%ﬂEO
WARAH BUE B 1 S AT R B AT
MBTH & W B & £ B9 KRB0, 630070 6 4 T i 7 &

AR T4 O Hi-4-2 WKW
@: S—N—NH, —>©[ S —N—N=—CH,
MBTH

( E&8 HCLAO H,0 )

2. MRENZFAFNFELCELN, RFEXRR—ENFTEERTE, U
HAABRRENGEE, BONMFENER, TRITUXAFL2AFTEERTE, R
ERAMFRNEG FERER NN T & ERTE, FHEMNX EMFRA LA EHEN
%Wﬁﬁﬁﬁﬁo
A EARBAFEIT e, AR T RFFe R &, & ER R R A
SCIG A6
FEE AN R e, FEAK, LBAER, 8K, BYE KMnO, &K ;
WE. REE. REABE.

SIS 2% BYSEE

NP S LG W 22 LWL

AR

1. B SEIe B 7 R oy se g 7 3 T IR0 R o S A AT 5 TR 40 Joa o S o
U 1 JR 78 0 L Bl 7

2. B T RACF IR K IR BB Sh, R A A8 200 £k 4 0 7 k7




Chemistry %1% BF&MSTRIER

R MBI B AT LS W A R BN, Ak A AR T R O, A K Al — R
RERAILEY), WMk LERHEER HAY. B, —28HEEERF A S80S e & FE
ey, HESWEERAERRAT

R—NH, + HCHO —> R—N=CH, + H,0

A AR5 P A 2 S Al SRS B m] LS BRI e . N, & S b R A B BRIk
e T2 A 52 B T BRI

=5 NS TR IE AT LR S N 2= b B SO TR A 2 i, AT e 2R ok A
PRI A IG T o (il 22 AL Rkt o B B ) 5 vkt ] AR B R o 310, 75 P A R
MR oo, SEPARAR AR, (HRT BRI, WM EA —E R AR, —&
P[] J5 2 S B e s %

AR S0P R LT A =B el A A LA S U AR G, ANad, - ri S — AL g
WIBREE, TEARBYIEHETIFABA XA 5T . IERZEr T,
HLUT o0 A T RE R Z M IR T IR EIVE IR, IR ST o TR L= R 5a I oK,
P B T PR AR I A e SR B LU R R TR Bk SRR SRS
XEEHE SRS AR T RS, A B AT DT (s TR S AR R A A AR R
JRZ B IR ZR o

REOMKRER >

HEMABRZGEM LESRFHFHAL, RE, E4 8 i HANRFR
MApERF G R, TTIRATALARATRIE o B2

HEITTRER & R
WS ER L

& BB MR S UM

i o
AL ) 5 B R 1 IR a

i EBAL B ST
BREBNAE
ki “IE" "} @& BRRN
B A1 HE 0 B 5 /S A0
DT R BRI ESA W5 B v A& A
N0 R R

34



Al i xR F MR IR A BT R T AN FE SR A . NS T AR AL
RFEMELZRRZNGXE, RTEMELFRARERZIRG XL, LEBRGEAHE
TAHAEB LB RS T, REEE WAL FHER “HEXELEALFE 1L
MG ER, TELE “ENHRE MR CEEBEEEMN A HFRRS
Bl R FEIR PR E S, FRETEEETRATHFIHL,

BILRFERER A ER
4 B F- 45 # A A 1. UL A B T 2o RS 5 & WA iz 5 4
WLE AR A REER
EBRLE 4 AR R A R W AW A A 2. EERERREE, BATHERE, 4t

HUBEN  RHRTONg RN R, ANFE 136 TLEESRE TSR THA A
FEFERAL TNy s  RERTFRX, FRAE

- SRMBTERER. BALEEN, BERE

RREE R B W Ll — AL, R

RLARTEMER 2w e stk — AR, REIE A RA

ARIWERLRRRR | omrpamd Rl TFRAGER, BARSE

pppmy L RRBITERR gy ur s Bu s ks RENEE, BALE

wmge TRNIESHEEXS g
EREE; R RRRA 4. B IR T4 T 5 B R T A o A
WTEERTAMUEE 5 muprmpR . ABAknE S, ©51%57 %A
ST S A R ey
PO 5. AN RARBEASARET 21
B A #%ﬁﬁﬁm,%%mﬁﬁﬁﬁﬂ%i&ﬁﬁ&zm
srrmppay g TFe EAERARTEARTE N NE LR
wxegnmnnag | OTTATEER AL AAMNEL
BERRE s 6. B3 1 9 91 A 2 x4 R 45 4 R & R B K
HHER L e mny,  o AIRRATRIERRSAR.
e s 7. B UR TR A M R AR o B
8. HAREMLELEKRAR N LB RESHE

FA KR, M AR

K 3 okt IR WEM, EREDREMNFREELELREN
DA e 38 X VE N o

FEMR R T

@D



Chemistry %1% BF&MSTRIER

1. FAILEF, AXRFHMETHAXRERGZ ( ) .

A.As 4s74p’ B. Cr 3d%s C.Ga 4s4p' D. Ni 3d%s’
2. TAIASRETY, AR ETRZHA ( ) .

A.C B.O C.N D.F
3. FalnEF, ®iERKAZ ( ) o

A. Na B.O C.S D. Si

4. CRTHLFRAERTHRINEETFHAX, AP R—TREATELETAITHARLE
a2 ( ) o
A. 3s°3p' B. 4s° C.2s D. 4s5™4p’
5. Falptiks, EHELZ ( ) o
A A TRAKBEEREHRTHELRSRT
B. 3p° &7 3p L&A mAHiE
C. Rl—R-F¥, Is. 2s. 3s ©-F 8942 & # 1
D. Fl—&FF, 2p. 3p. 4p ARAR M HLE AR KR IE %
6. FalstikP, E#HET ( ) o
A E—ARAESEETFRTY, TRA2ANAZFHREZAME ST
B. E—ANEAXSETFRTP, RTHRA2MEELAMAG BT
C. E—/"MAESS8TFRTP, LELNEFREILK ELO9ETFiES
D. R E—ALZRTF Ip LA LERA2AETF, EMNAZKELARE
7. FRAATE, BT FRRRBA . TEF— 0 F RT3 0IR5HE 7] 569
2 ( ) .
A.K. Na, Li  B.Al Mg.Na C.N,O.C D.Cl. S. P

WS - SEEE

8.X. Y. Z. R. QFAAZFAIMEA T WARN AL, Aok TWUAMAREGEAR,
M RFREARKIGR, SEMNGBRALERNOF LT, XAOEAESRTFRA—FFHBK
AR BT, FRHHRIENEE; YIRS RTOBINETFIALTELEE 3ARE
R, BB TR THAF; Z5 YRAR, LF - Bk TRANS A4 TE;
RAFWEABERARAETTRK QWASRT AN R F RIS FTHEK S B,
HEA T F) A,

(1) B X WaFH5/ QAL RTHETHA X,

(2) RGASRFHBINEFEEE S VA RTFHA?

(3) 5QRAMHAEFHESETT, RINVERLTHS Q RTFAR T Z A ALY



N JZZN
AEFFHFN 50
b

(4) B X, Y. Z=2Antse findg k3 i sHs) ( AoEs5ET7),
(5) &% X, Y. ZARG—FHROEMX A X—Y=Z, ZRXRMEHZHHF Y T
¥ RPN

0. HIMEAT A, e EFAL,

FEACE AR A AT 69 R R R & T — AR BB, fef]
RREIL, +ABAEH BT LA — R GE R, BT+ AR T RA ST 4 ) TR,
R R 44 3 Ak R b BR T A B R R 4 4

(1) 3 5%4 3k B i3] 2 Aty (4o ZnO, CoO A= NiO %) , & /& kR if
F2BER (4o Ag. Pd A= Au¥) .

FREE | #4/E
B m* Co’ NI Agt Pd AU
B R Zlo Cl l l l l
oh i R 24 n o0 NiO § Ag Pd Au

(2) BARmAIET 2B 34 RA 73] RA4 % 8 (4= Ni—-Co—0O. Zn—Co—0
F), AAg Fe— A2k LA RA TR 2R L 2 kR F R EH (32 Ag—CoO.
Ag—NiO %) , & Ag XMt T2 B LA —FE X2 B EA RS FIESLEESE
a4 (4= CoPd, ¥ ) .

BREELRBE

/BRI R
th 89 R =)

=] 2

(1) FLAAFPE 1-3-5 IR TE G RRHHE, ik ERE—2 R L RE RS
o B AT AR R P R AR R FTAF G R N8 R B, LR AT 2 — k5
o 3 R ARE 2l A (40 ZnO % ). #—30 2 h R B AFE 2% LR (4 Ag. PAF ).

(2) 2 BNAEHRATFoLEMEZNN— £, ReELitbs izl
BAGHEH), RFRMESATARE T, 2N, FEAAE 0 A BEIBELRILA L
Ao 5 e B AL LN T A RA I A R,

(3) Pt hE+ ATk A PR AR B S LXK BB £, FEATEY ALK
el it — Pt AR Al IRA S AT AR B P B BB PR

(4) Bt ERRIRG T8, AR 8 BT AT R AT 89 IAIRT



B SIMERENS Y, IREE YR YRY BB @B EFR—N S
RBRESE—1. L, RFI2BAFLRIEUARRANKSREBES? IRTILAND
FAFLZBABNZEBEIE? D 2B2OBEASHBaFR? 2RXLA, ME
SIS RESDFBEERDEEL,

AT HSEMND T BEIFRNIEL, 2XITYRGIBNEHREL, 2 FXEBE, A
{NBEIZIAR NI RBMMGSTIAS A2 BBR R, MITH—FARAGRISABRS
TS HMRIGSIAHAR,

R
MRS D TR EEH
B RUgLEcER
DT EERT

AMK A P2k T F M9 AT
L JF| B Mo AT 4 AR B




R R R

i> BX%E - FRER

heZ i, RAERA AT RES A ARK (H0) fed b (HCl) o A£iXFFF
oty 5T AR, RTZIAZETERA BT HRT EMeE, AL, RAE AT
P BRTAMT LR AERRTAIARTEEHRRTNST? ZRTHEIARTLEER
FMESTHRFAZEA 1 1, MARTEARTEERKYTHRFTALIA2: 1,
XA AT N T ARG AT N4 LA ARAFAE? N4 A s AR KA 7

—. EMEHERSHE O

1. M EAIFE K

B T B GBS S BT 1. KRR T4 H O T 1B, e U
FRAMA— A TFAET 1s WUl Lo WA B TFAIREAGERT , S ]2 6 AR A 7] L
WA, KRR ST A SUR T RORE A, BRI SR TR, BITE
THIE AN TR, (TR D BRI K, BT AR H 7 I
JH. MR AR B T

SR RIS TR, S AR T H R
BE 5 0.074 nm B RAER AT, WA T4 40
AT RS AR R AR S
BT MR SURTHE— S, BETRULE 2
T2 R HER AT SO SRR R IR 1T A5y 2
TG PR R A RE AL AT PR 2—1—1 #6755 >

@ SRT

0.074  f%EEE /nm

# L1 mol i, WA FiE, BEMMKRMEEEH e

XL SR FRRE R NIRRT 436 kI, KR4 T

MRS O Fo—1-1 S0 TR BRIk R RN
Ak,



Chemistry H25H WHRAHEEERSYERER

ARHEXT E 5 F I BB AT AT LSRN, IE 2 T
PSR ARZ IR ARG G, (A B TR 32 B P A i1
B | (B 2—1-2) , MM FEIRREEREFAL, RN,
FA PR S RliE S F IR R T2 SR S 48 (covalent
bond ) .

R, AR R s 2N AR 48 T R R Z DB A : -
ffbr o b, B, SR TSEE T, MER T, A Q12 TR T aA
JiF . AT, AETHAET . R FIE R,

MfREE L, AT % FH— 3R h—xHE B T IR s ag St milhn, 445
TRIGEAE TR 53 5938 A H—H 1 H—CL, MK Fal 3R H—O0—H; LSS,
“=" FoRJET AL T TR R S (G ) | =" FoRJETFRIEILH =
XL IR A s (Jem=5)

2. M EHVFHE

IR RIS, R A A AL B A L O A DR T S S Y HL RO
—E W, P TR A i 0 B DL B SR A IR R H R —RE Y, IR
AL AR AR, LM ERAYIAIVEDRE AP T T I AR LA A R G
Fo filn, ST EA AR EHPUE, HAa — R T, BRI R T2
[ A B — M A G o S5, FoR o Cl—Cle 3N, Fs A =R i niuE
BAPUEHA — AR T, A =R T, D RURT Z BB UL = B4l
BIAITT, Fn A N=N; — MRS T 5 =S5 2L =2 e 5 =1,

%ﬁﬁH—ﬁ—Ho
H

Ji— 7, B s U ZBERIEXFRAN, HALRE FHuEERA —E pyas w72 it
W, JRFPLUEESS L, BB IR, e ay e p B AR [
R, JEpeels S rT RevR & i BRI 7 B A, RRALM e B T . 4y
F A 2S [A) g4 5 AN B Y O ) P DA G .
® - 6 - @
Is Is Is-1sHUEEE
° - @
Is 2p Is-2pHEEE
@ & - W
2p 2p 2p—-2p HEES
O E2-1-3  ARBLEEZ R E SR A




—. HmaEah R )
1. 0 5 = &

(1 4 ii)ﬁ ¢ Eﬁ‘]’

<
<

i CATER AT R SIS T A PRSI T P 5ot
AR R ERRM, RINMREGEELET R T FHEN LRSS THAEA
RBTFUREWMELSE—F, GHRAOBREEERT, FARE TSN A ERERY>T P
89 M =4 de AT R 0G

AT B HEA O 2572p s ARIGHERRRLIN, SEURFH4b T 2p FLE A9 = AN 5L
bR bl 588 20,0 20,0 20, =ANETHLE, 2 =ADARB T

MR WRA S TP AR FAH B E R, —DRRT 2p. FLiE 5 5 — DA/ 2D,
HUEE RN — S0, [FIETE 109 2p, A1 2p, B 2543 51 W6 9 S 1 1 A LA
XA B I R A =5 W2t Bor TP iR T Z A DAL =B EE 50

FEA oI A o Ay =) =3 dl, aTRURBLEN DR RS 25 R, 4P
RURTFH 2p. FUE LA “Skali sk 907 XM B & i, A A TR 2p, 58 2p, HiE HEESHILL “JH
IR M ES.

MR EFPELL “SkAlEk” J7 XM B S S E0R A 3 AR KR
KM PR o 8 (sigma bond) . Bk TR FHEE o ##4h, HCL. ClL. H, Py
WHE o .

M IRFPEELL “EIFRT J7 XA E S B0 7EA% B) S A 3 MR Al Ay 3
Wi — 8 (pi bond ) , 40 EiRI34TH 2p,., 2p, BUBE M ES L A0 R 2 = B

Xk, BT N=NHH— o 8. P w5, WE 2—-1-4 iR,

2p. 2p.
33*8 00*“

O E2-1-4 ANT o B« I R K



Chemistry H25H WHRAHEEERSYERER

BSOS

Ao TRt EshbXaTFRE
RIBEFAWEIIR, AN FHEHWE 0=0, Hit, |
AFHHEFEATLERX, BN FNIZEFHMED T

BESF, BRAREANRGHEONREN, ROFH Efﬁ
R ME ARG (H2-1-5) . XEBEAHFL2 oy
15 &

IG5 F, BISF hF7E RALX B Fo

FIA S FHIER R EBRFBBRED T2 I M5
FX—BL, PFREERIND, 2FPHENBFHE B i
EENSFPEHN, PFPHNBEFESRSTUASS O F2-1-5 RS THNRTESLS
FHEEHR. D FRETUAERENE FREE M ESER T, B2-1-6 (a) 4
TENFHUADFREELFABFHHBREER (XEH 2 MIEEFHERNE ) . ZBZ
SNEFHABH=ANRN, HohrmAD 8 FRIEEEN RN B RRAERN AR HEE
MRFEA w5, HFHE, IREDFHEERINETF, FFUEEIREM,

KB FEEEASFHBIBILIRM T TREM, EASHNESBE —EMH, HeEHEH
FHl, ALFENBFRALEF, BULEBFEETUT BRI FRBERNES,
B 2-1-6 (b) AU TENFHEN LB FEIEE, TNESHFREFESFUNNEE,

JBFIRE
3 — 2] =—<m, e
Ty — 16 = < m,
EE O, — 20} —— <0
I |
5 % 24
ol o—fl— — X | S0k
® 281
ox—{f— —> 40} \:;»«czs
af -
(a) DFHBREFNEFHHREE (b) ZIMLBFREER (c) StBFREEN

D F2-1-6 SLHLFRER N5 FHUE BEH A S IE

2. HRME AN EAR 1

TEEAR. AR 9, R RFTZ AR, EITEH
FHIBEJIAARE], BN ) F AR — R, 25 e AR B,
XFEIE B A B AR AR P A B, T PR IERR IS (non—polar bond ) o



ET1H

LR TR TR ARDTR AT, TR TS T RE AR, It
FH B FL 0 SR 16 T8 75 R, 5 T A S, 33 A It DR B0 v, 5t B A A
G0 NN T Rt iR 0 150 12 =I T  5 B S B R T 7
H1E% (polar bond) o BN, 7EIEMCAME > T, SETS | HFAYRE S LU 15k,
SR Ay (8 7)  AETAE IR AT ( 87) , PRI Hr R AR ko
XA, TR TR, S osmtl v (R T AR,
H—F ks ) msstirbst GO P me i/, i H—1 bk ) .

. & 8
Cl1—Cl H—Cl
O F2-1-7 5 AR e 0O K2-1-8 HALES T

— i, AR T, Al R R I G AR L U Y 25 (R NI A S
IR A AAE SRR 5855 o [R]FPOCER A 52 )l 38 AR i s AR RRoTER
5 Z ) TR R A B, EL 1 (9 e MR 22 (DB, TR I SO B A ol i

oy I AR P 55 2 R T BRI, R BRSO AR R RS R RN P Jo e Jo
FAT S ST PR LA S = T B Biltn, LR ZRRIPERIL N, B R e A
AEAERR AR AL N, E2 1 SO0 A A AR Bl BRI BN £ 1 5 2 R SR )

= @gsl O

1. 8K

P BB R 1 R A R R PR B (RTRRAZ BIEE ) ARzt
K (bond length) o FEATH, PSR TR FZ
] P B A2 Cl—CLEERYEES (18 2-1-9) o [AlRE, fEsfbE )
i, AR S5AR R RERUE H—ClLM K . — B,

TR K A, Lt AR, A O F2-1-9 EFh
Cl—ClHE AR I




Chemistry H25H WHRAHEEERSYERER

SRR 7> TS A MY IR 2 — o B AR (E n] DL I IR X SR AT G s g
i, dal Lo FeTHRORG . R WAL Hr B A s I3 2—1-1.

(2-1-1 FALAMSaGHE

ENT g4 /nm Hinie g4 /nm
c—C 0.154 F—F 0.143
C=C 0.134 Cl—Cl 0.199
C=C 0.121 Br—Br 0.228
N=N 0.110 [I—I 0.266
H—H 0.074 H—F 0.092
H—Cl 0.127 H—Br 0.141
2.

TEZ T, PIAEEEsn el fEsgf (bond angle ) o A ATE L AR A X 4
2 IR vl S B I 113 e < Ken T2 ¢ PO 7 (R = 4 /357 o R =
(C=0) ByefH 180°, Frld Sk 15 HAI; Ko ihass (H—0)
Fefh 104,50, FrLUK AR ELIEMEMIE; @0 Trhamiaas (N—H) Bk
¥ 107,32, FrLAEr 15 =M.

) U&L
m 104.5°

CO, H,0 NH;
O E2-1-10 —&HAbBR . K, @00 h e S50 T as RIS

3 107.3°

3. #eE

fls e WA R RE R A, 75 1% 10° Pa. 298 K 4&fFF, 1 mol H,
(AP BT 200 R 2 mol S ER 775 2 436 KT IWRER; 7EIZAF T4 1 mol HCI
A1 1 mol HI H Ak 2= S W 54 5 it Ui P B RE T 70 1A 431 kI A 297 k. 3X—FH50A
IR AL A — 2 B5R I, T ELU AL A B s SR AN —FE . A8 “HERE” SRk
AN EE ) RS R

@



TE1x10° Pa. 298 K 21T, Wi 1 mol AB(g) 2 iyfbagsd, (il HA 94 S
A A R HES B IR TR A REEAR N A—B H#EA%EEE (bond energy ) , #H E, s T/,
LI EEAGEERE L ER 2—1-2, R AVEERERE SN KB T U T G S B A

& 2-1-2 & NAEMaaatis

M §8E/ (kJ - mol™") i §8E/ (kJ - mol™")
C—H 413 H—F 565
c—C 347 H—Cl 431
Cl—Cl 243 H—Br 363
Br—Br 193 H—I 297
I—I 151 Cc=C 614
N—H 391 c=cC 839
0—H 467 N=N 945

AR, HERERIK/NAT LU SRR (LA B 55 . SRR AR, WiJT A R EL A RE
WZ, XM A i, Rz, SEREE/N, BT RER A, XM
AL ANAE . R 2—1-2 EdE T, E =297 kJ - mol ', 1M E,_=431kJ - mol’,
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W5 IR a1 6 4~ CL s [RIRE, C1 WA AN PR [RI 5l 6 4 Na* (Bl 2-3-2) o (i,
FHXT T S, B T

TEEFAEYh, BB BRI ) e s PR EH 2, Bk TP,
BHESF AR RN, RS A2 i, B R S AT RE 2 (1 1 g - HE FE LR [
BV ¥k W 5 LS a] RE 22 1 BH 5 1 HE AR [l o PGS 3 SC B, 2 7B VA T A
PER) . X BT A0, FEERIE T SHEFRRR . SRR ERAR,
{175 15— J [l P RB 25 40 ) S Pk ey B B AR TR ilan, 7esd ki iiirh, A48
FRAB AT 5] 6 A St i i S, e s s fb ik rh, BB R E AT 5] 8 i
SEHERATE T (B 2-3-3) , HEFREF Na' 5 Cl BREHE L Cs" 5 C1 ks
/e

@»
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P Cs'

@
o

e
»
\

L%

i T

‘ii f
\/

TN /]
‘e &

g8
%
g

O E2-3-2 AR IRLE F R O E2-3-3  SULAEY SRS R

BT REBCA T AR A, DR A DL AN S AL S DR S A, A
B A U n] e Z MU HRS A S AT A RS T, XM O MR R e B AR

& FaMA
ME R 1LER AgX ( X=F. Cl. Br. 1) 8BHEMSENMR (F2-3-1) , REESS
FEHESER AT AM AgClLE) Agl, BNBKEBFFRERFNEEATMEXR, AHERK
ZRUN? XET N ARRRERRZTA?

i

[t

= 2-3-1 m1k5R AgX (X=F. Cl. Br. 1) B9 &S EF0 M4 R

ik BFFEFEZH /nm AgX $#1 /nm REE/ (mol - L)
AgF 0.246 0.246 14.2

AgCl 0.294 0.277 1.33x107°
AgBr 0.309 0.288 731%x107

Agl 0.333 0.299 9.22x107°

MNEKELEE, NUREHTEBMNAN Ag MHHBAMN X BEE FEESHERN, N
LEEFEY, BXHFLEHFmtt, XR2EAN, BEALEREINRAOBFRSFRFHEENS
RN —1T 8, FHEENBEHEAT, B. BBF+HNEFIHREMAN EE, X
FHHNERTFENBEFPEF DB RERSNIARIAB TR, B F R TESEE.
B FHINEPEREES, NESTSEFRIREELE RN, % SERKYE
K. e, EEHWRETR, XTNEEFFMS, AF 1 F=REX, £RFR
SEARLRE N B Ag” IIRIL T, AgX MBEHE FE ( AgF ) mEMEEE, Agl ERMA
HMBATNE, FfM AgF 2 Agl, XUPHIMREALET —EHNE k.

Q —© — O
PBHEF =
N K2-3-4 BEFHibrEE
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. ERf{ug D)

1. BEL RO AR

1. 4 Ei}iur. ¢ Bﬁ‘]’

A

RRIEW, SrFib5 U RAAREST (NH]) , REETHFXAR:
NH3 + H+ B NHI
WL, BATFREHS U 56 0%7
RR, EEALEY, BHFE H LAGRT —H0LER. Ra, T4
FhEL BT ANEATFR?

700 L RN 0 1 Rt B N9, I e 71 K e e W5 £ 9SS T ) A e 2 o 2.8
B2, AT LA x5 MR N B ——Im X, mH 2SR L
—PMHFIERR, B IsPulREEn. YE105 U HEZER—E BER, 2011
(AR T FTAE RS H 1) 1s BPHEES, M5 IHE FX R AREE XISz,
Rk —Xf A AR T AR, B — i, Sfh i s A B far
# (coordination bond) . 2455 H' Z MBI A SIE ST (K 2-3-5) , B
WEEE TG, RS TE S E e AHE T,

iﬁ+§;“:r E”’\wi>‘£: E*’\VA*‘:
- - -

O FE2-3-5 HETIAR R
NH, BT T AR

H H
H+:N:H —> [H< N:HJ'
H H

Wit PR oA, e AL B — 7 A SR RENS SR LI T A s (i B
N, 7—J7 B HARESIEZ I X i asBiE (an By 1) o Bohrsgss AT
A — B R, WERAO LB TRIMESIE, Bohiit S AR AL, (B e h i
AL T 2 1 — D7 SR B A2 RO LR R R

©»
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(1 4 ii}ilf. ¢ Eﬁ‘]’

<
<

T\, AR A B AR AT B s e T R 697 SLEAAEM R A

/1A =R RRE RU=HE TR Xt
KCl
NaOH
[Ag(NH,),]"

EY AR, A RKEYBUEH SRR FaE T (CAEP0E ) 556 I X
43 F (W NH,, H,0) s+ (an Cl. OH ) il RO s iy . — ek ist, b
A B AR R R MBI & (coordination compound ) , fiFRELAEY). IRE LR
LY, [Ag(NH,),]" ( Z&ZAWRET) | [Cu(H0),F OKEHET ) HE8ER T
Xy, SREb A BE PR O Ehu b B, R R R O B, DARE
B R F BTN G A58 SR A B T2

LGNS

ARGBHFRALE AGBELTETROKEA L LLER
BEHEEEERENRER LN EETEEA,
M 20 L 60 FRERFH T BRMZEBILOTR;
70 R, #HTTRESLSENENERERNTE, FRE
T A FERA BRI L WA SRR %"
3% 1982 FEIRBAR R —EX, ;
GBREHBKPNEDBULARENMLOEER grso hELEE
W3, SREFS. LH@Eib, Bk, FERL (11520
B REME SRR TR R SR, BT R g,
RA SR REERNEEANEORIINR, BEART
FHLANERARES “EERAEMEL” HEANE,
2012 70 FR, tMELTEBELEMMNBRIFERER,

BARITHARSYERSBRE L TEHNNE, B P-4
EHRTTUVHNERBEHTRETR, RAEERBRFTRE 0O mr-3—7 hEk2s 4eE
2008 FEERESRSHARL, (A=A
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2. L& WHIHI & 5 R

> &3 B\R

e &L e A

SWS [

B & W e Bs ), AR EAA B
LI FRG

0.1 mol -+ L' AgNO, %%, 0.1 mol* L™ CuSO, %%, 1 mol L' #%#&, 1 mol-L"
%, 1 mol - L' NaCl##&, 1 mol - L7 NaOH &k, RAK, 10% # HrEaik,
AR B AR, FACEk BEIAK, FEBREKEIAR, ZA8K;

RE, BRKEE,

TR SN

LES LREESME i
1. IR BACAR B 4k A 75 3 F e
Frit Az T A T AL

2. 4 B VA R AR e B BR 5k A R
M, WA F BRI ME
a9 R B

3.4l & [Ag(NH,),]' 5t A T 5
BT B A

4. 5Pt Cu™ B &KkA OH™ A
B £ F

8=

1AL ER@EH 2 ZHARFT Beot? EX RSN, T8 B FFBAs A
A A BT RS T

2. T B Ao B AL AL TG AN F B AT B SR R AR R

3. it X s St g, ARAT T ECA-H 60 R A T R IR?

FATABRVF Z Y BTRRJe I G WIE e flin, Cu® 7Kl h 5 HO 454

T BUK A 25 [Cu(H,0),1", MV R 036 60 SNSRI AR A AT AL S i il 5 0 1
FAEER. BN, Fe TEKEI b i 7oK S OH ™ BCALIn B €, 17 B AL 3 K it £

@e5n



£3% HTE RURSLER 1)

THOLT, AR AR T [Fe(H,0) " WA LA (JEHENEE, WIRICEIRG]) .
MR AEAE CI B, CI TR Cu™ B i SR (il 25 1 [CuCLT, 5 Fe™ Fii iz
TE R B ELES T [FeCl,], CU Ml HLO M B SE 4 5 | e P85 2, DIt i3 v 6. A e 2

ALEA Y I R B, AT LR TR R RS . Filan, FEf s B R
R &2 H SCN™ K 5 Fe®™, SCN™ 8848 LIAS [R] (1) e 49138 3 ic (o7 5 5 Fe®™ 45 A A
[Fe(SCN),I"(n=1~6 )M EBL A n A, Bl FEENTREEKA RF. 5 0H M,
NH, 5 Cu® BifiA: i M A8 5 7 [Cu(NH,), ) 23 E RN A,

BLA WA s R N AR R Tz, i, Agt 5 NH, Z [T DU AERLAVER .,
ARG T [Ag(NH,),l . BT Ag” BR47E NH, 19 “RREE7 o, e
B JFNAR TR, HRRFZEHT . AP RS, MBSOt iR e . X ZE IR Tl
HEZENH.

BCA AR R A, X T AR A EEE L. 55, BLAWERHA
BB | EAON FAEME A S G ) 2 N . FERMFERF R A S, A
(N )i o e e S RS W N R VAU /D5 e e 3 i N i v o AT RS R E Y (P vl
ARl AR A H Y

&1 E a FGaiaet
EMRD, ASHWHERHMIEARERN, B4, RAMLE SR ERLSHR?
HER, MAESPH Fe’ S0MRIRP A NN REFFIE SR ERBA P HEERFHEIL
BRIREABNE o MBS, P SR BN INHIR T, TR ALFH T 7%0.08 nm 40 E2-3-9(a) o
HES, AHTRIEMES Fe B, £ Fe’ BAMHKKD [E2-3-9 (b) ],
/9

@ =57
Fe) ohuii3F e m— 1 25

9o 9 x\qﬁ‘fg\,ﬂ
C & C ‘ /
(a) HEH (b) BE/E
O E2-3-8 ML B 0 E2-3-9  #&HT SRS MLLHE A hFe® RO B

—FURSFhEBIRNESNIEATNF £6, HEHESHRNLEASSTF
5Fe WESHRNBEE, AMsSENAdE85—8URESREIHEEL D, E—F1k
HBAREBL—EEN, 2SBAREREmSES,
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=. 2B O

i BXAE - FREE

WS e Rl R, BBk, &&S, MARIR
Sk, dhb, @i BN &, wR 2% 1 mol Cu.
1 mol Fe. 1 mol W # & A SET, W EZFIKN 4
24 %% 300.4 kJ. 340.0 kJ #+ 806.7 kJ, X 4L &
& U W R T MR 28 R N A e — A iR AL e A8 Z AR
Ao AL, AT LEBAEGRT R R A he ik

i 0O F2-3-10 &mEEAE, %1
FEAER? X AFPAREAE D 69 RN A THIEAT LT 22

RS T HARRRSE RO 5T, 5ol A7 B Jmoie ANEW, OF AT RAFR S e L SAE
A (] 2—-3—11) 25 4@ B IXLEPE I 5 4 PO 2 1] AR AR A5G . BFFE3RM,
BB NFRAFAEE — R RARo a R S B AR B A

1. ERBEHELR

SJEICER B APEF RN, S8R R0 T S R R A R A A
S&Et, SBRIEFREMEFERESMSEHE 20 “Am” 23, B “HH
BT o IERMTEEREESSRTAMEE0M “AmE 7" 5&RMEFZH0HEE
YEHT (B 2-3-12) , (A RBYRER SRR, XM “Hi 77 48 HE
SEAEAEA, MEEBE (metallic bond ) o &JREEARM 2 —FEMEMER.

0O E2-3-11 &IEEPER AR 0O EF2-3-12 %)@k
— IS T G



%37 ETH RUASERR {71

G Jm s T IR e v 2 IR LV 2 TR, B LA AR 4 s —
FRRIE A RS it . (R, @RSt naERIAR. H, SREiea it
SR A A7 [ YA AN s Kk, SR iy AR = s e s gl g TR R
[l A5 e

2. e REEERMER

SRAEY, HEASIENE; 4REEA RITISHERISAE. 400X LR
5 4 TR IR

ISP E ey e SRR SR e Sl AT B b )
)4 mEM L, “HiBT AR R
AR, M4 R ARBYIEEA SRR, MRS
LA MBI RIR G IE . SO, A TS, CHdm T
LA T S L 9 R 160 e UL ) LR O B T A
Wi, AR R G, R, 4R AR 20
FEEHEN “HEE T B A S SSRME T2 O K313 AR SR
R , KR PR AN L IRIRAL 4 B SR

POV R R OF: B S

ESBD, SERFESHEEBR—SHNEEY ,
HEEHFIN, SBPNET SLRET WINEHERS WER (| e
SRETHHIZEX, BRET 2 EhrEsEEE ]
M. Rit, 2EHH ‘BHET SBHSHRE, X S
BRERTTaEESED ‘T4 Al HEM, N3O | g

FRESTHATHEBRIAY, 2BENIET \
ME—REEEERNREFRERTASTER N N EFE o

3N 2p 7 5
NEBUA TS, BT NERA, XN S| A

R — N, wE 2-3—-14 s, B 1s. 2s.

D 3s BB BRM— N, S ERDHERN S wmy//ﬁ%
FEBNSRBIED, BMERRERESRINFHTE .
SRR GE AT, XKE, FoA B FRIAE SRR, 2 o
MAF B FHEHERASH, REET B FHESRRA N Is { | s

=i, SREmZENERTEETBFMRART, X
=
YL RE

N -3— TR RE T G5 F N
?ji @Eﬁﬁ%fﬂi@EQ*Z'Do 0 E2-3-14 #HJEF-RIREH 25t B

@D
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RETFERERTFHEESENMLE. flln, SENBEREFST, BEANFIEER
FHmNRE, MAZTRE, LSRBRAEFENDE, BETRE, LSS RAMNM
KB, WP AEFITURTEN ST INNSE, BESEBLG, BTIINERETSEN
T A SE, flwn, aEEEBEASH, BEEBEETUNRMA n BFSEF
p BI¥SR (B 2-3-15) o

0O K2-3-15 PFREBIE RS2 LR K

B2 RS PGIR)

1. PI¥FF 25k AT EH,

(1) BF8Lm. MEFReHEs] ), ( )

(2) 2B T — 2 L5 THEY, ( )

(3) B-F4thL 3 MedAn 7 et fetbfelt ( )

2. BATHAR P i BBAAG HATEGRT, REHH AR B THGZ ( ) -
A.4.041.0 B.3.541.0 C.1.8422.5 D.4.04=0.8

3. THR X2 ki Bl P, 4ikeT ( ) o
A. BB e A A Ty @bk
B. 2 B4R 2EME T4 B b b F 208 576058 2069 48 ZAF R
C. BB FRK TG ik Bk, 28 LA RENEFLELE
D. & /&0 F Rkt fo - AR 38 1T B by W F 69 08 6135 3 5L LAY
4. £ Fe™, Cu™", Zn"". Ag". H,O. NH,. F . CN™ ¥, "R T 3298 & F 2T,
AR L W A4 & I, F %7

@
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5. 5 RAPIGLIA B T4 N4 7R
6. IHEBI LA LB FE S BHRERFEGRA,

7. R BeAL A B AR T 5 L,

(1) NH, #= BF,; 7T vA K& 4 &% NH, - BF;,

(2) H;BO; —THL, 5RBAMA LM ETHAEX A HBO,+OH ==[ B(OH), ] .
8. AA T wTHAGRT T, RAEHLRE T2 ( ) .

A. 1s2s2p° B. 1s2s’2p’ C. 1s2s™2p3s’ D. 1s%2s2p°3s'
9. FAMRm T, BLAA BT XAH NN ( ) .
A. KCl B. Na,SO, C. Na,0 D. MgCl,

10. WA T HH A OO0, @ CO, @NH;, @Na,0, & Na,0,, ©® NaOH,
@ C,H,, #HEATH FA,
(1) RARMMEEGHIMESTF A ;
(2) RAF MM RS T ;
(3) RAAMILEE ALY T2 ;
(4) S RIEE A dE AP0 AEAR I F 2 ;
(5) RARBTHABTFTILEHE ;
(6) AR AEM LW B FILEHAE ;
(7) AA AL B T2 .




B4 N TR

1 4 H*u:.\ ¢ ,ﬁ&

E:
3
ki
3
3
5k
IS
&
[
&
e
e

PR WLt v fE KOG 28, R E =S TALR K ) 11T 33
B LA, ARXTK P Sk R 694 AR R R T AT 4 #769AR7

O F2-4-1 JRTEM A T4 O E2-4-2  WAKAEEK

—. BEENSMEER o

IR T AL 2R B R A T OAE , TZK G A A0 L9 Koy el AR ELVE R el
A, HYRW], I E ZFAHEAER, AT X e/ Geps b o lafE - 1. o
FIHWEH 1 ek a8 2, Horb s WA —F2siEe Jg .

SefEHeS1 (van der Waals force ) J&orFZ A5 A 7E ) —FAH BEAEH ), effirZ
Yilafeh—a BBERA (BEEANEAS ) fA7E. fln, FEIVURRERER, <URD T FE
BNREZ W BEEREERER, S04 A B rshae s B D s IRETEE Tt fFlas®
A — I R AR 2 AR

T PEAE Sy WV T RE 0 H H Ak s s BE /NS £, — A 2~20 kJ - mol !, TMifk
FHERBERE M 100 ~600 kI - mol o AALEAH, K Na® B CL 2 Z A8 A i /R T2
TRTRI S T3, SALBNZATE 801 CIIAREMSRL; S A0 Z RN AE ] 2 AR 58 A s

@



4T HTEEAN {7

ey, MR, SALERE SRR —112 C, HhEm A -85 'C, B E IR FEE
R, JETEAE S RS SR AR, A A E Ay . RS A A A, Y
ITEERI, BT R E R B AT RE L2 M 5 | HA /1. J0fEAe F1 69/ FG Bl & R
0.3~0.5nm.

NSNS

IR AR E

ATHRKESTFHZNIE, BEREHT —MEBEESKER, RESEHTFER
KR, FESESFZEAEFEREER, Tﬁﬁ%l_$¢ﬁiﬁ”%EHjE@ﬂiﬁﬁciﬁk77ﬁfiﬁ=iﬁk§}%11§
FMENERSESLLELHIN TIRE, T=PIBEHREELE (J.van der Waals ) EIF T %
FEESFENHUERE, BHREERSIFEASEFER, FESFEGFEESI N, Bk, ST
EERH THALGFESETANEEESSFTE, REXNARITENEREIREL T2
Y&, BTFREBEERESFEERNOBSSINSSFTRE, AMERSFEWEANFRA
SefEiEn,

AR A G A E

WS FHEESELN, — M FREBMESR — N FRABAIHEEERS|, Xfh

BIRS[AFRARME N, S FHRMEME, BEAREK,

N X - 6
©C © © oY
o OO ©C ©
©C © © o
ER g, R4S FIRBRE RiERD, BTHFHENEEER
B9 7 AL HES Y, DASEI & KEE R, RS FzEFEEE—EREN
ENHEERS|, FERRGEERRK WEfEA, BhNELRERESIMEA

O E2-4-3 RS HI )

— N RFREBESFOBESER, SRERGELCENBEEOCAESIIEF K,
BRI D FZ B LRSI A HERS|NGE, XMESIDFRAESN,

RFZNEFEBENFES, Bl FEfMtsF, EEBFELCSRHEEE
DHEEEREBAES: SHOFHEREN, DFZEIFEFBRBRSIN, XHHBES
HUEER A, A FHR, PFANBFES, P FHEIZEE, EBOREBER, KTHR
MR R D FEINSERED URE D AT, Bt DFZEsSeBENTEURE
BMhAE,
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JUFEAE S B R . S Y BRE R , JEFEAE TR, MR L
MR —ORUL, A3 A BRI BT, B E AR B AN, AR T A
s, BN, KRB F,. Cl. Br,. L BYEA5I0 —219.6 C. —101.5C. =7.25 C,
113.6 C, WS40 —188.1 C. —34.04 'C, 58.8 C. 185.2 C. W[LAFEH, ENIHKE
SRS AR TR, RSB R Wi . R WE T, BRI ASER
R, IREAFURAR, BB A A

Z. SR5YEER 0 O

i> BXAE - REE

iz B BAVE R AR B R I AA 2 B
ZAB? HR R AR A B &N, BERRRE ook O
I AZRE KRB ER, WRAEE NS

Bk, EETHRESZER, 3 e
Bob, BEKAEHEMS T, FE. FE aoor Hse /%
THAME (H,S) . LA (H,Se) . A% (1, Te) 57
AR, RARARESHFAE, BRB—EIE, P I
K R AR T AL A i &, (2 E AR SR

(B 2-4-4) o ZRAH A7
O F2-4-4 EHITRIELIIR RIS

K IR AR R B G L KK 931 FK AR B B AN AR, /Ko T2 Bl 1
WIELE S LISMEAAE AN 1, IEIXAE T, A5 0K o0 22 [a] A AR 05 L AZ 7S
SGE S K B AR SR BRI . AT K 7 Z M it s, R R
H bRk RIVEHI T IE (R 1/60 0 T i REXSeiar, Bloygd g i 7 2.

1. ffAa2E#

K Frh, AR UM S ARG . FOTRMBATRK, ES5EEFIEMR
pr g R R 2R S e, iz A, TR A B A 5B S i e, )il
DU T A TR IE AT o YK B R SR A — K g TR R SR T
Gt S 5 oS Y TN e W4 B i 3 A S M W e £73 T N S DA =X L X (IR 1'%
S$# (hydrogen bond) . S E—FE UWLASFEVER T .

D



F4T NTEERA

[
0.175 nm —> |

:l\;\H ?\3 ‘H&‘;w gﬂ

0.101 nm —> 1b

H
a5t
KOFPHUHENO—HER —NKAFhHO—H RS
A9 7 X A ER - Xt 42 B FE 16 0 | F—NKAFPHNERFHEEE
PR A TR & AR 0—H--0 &4
0 E2-4-5 Koy THEHgREm 0O K2-4-6  KAFiapEsEs =

SEEE R H X—H--Y FEoax, Hih X—H £BREJRE A X R F L s Ae 45 4
H Y 2RI s e 2 fvN, (H bR (M2 ie 2 fn) Ri8Z£,
SEEREHBE RS X—H Y 2 X—H M Y Iris Za9EE & .

2. SR - -~

EX—H-Y ", @JRFLm X EF/MY R TE | Bl | BEFEEZ hn
JEICE M F HA R AN R R, B H | 21 37
W, SN TFXIEFRMY R FZ2EHE X PR Y 5 N | 30 75
0
F

o

TRAMARS TR, S4B, 2 X T 33 3
MY BT ooR AR A EATRE TR,
BHOIWERE, AT AT T4

4.0 71

DNA Bt & # P g f,4¢
DNA S FERESE, ERRFZEMURRHNENBRES, S ENEBIRE&E LY
WENSEATENHEERERE—R (B2-4-7) , BESEFSHNERREMBEE
BT RIRE RS, X2 B EEEE S IR E,

| |
|
------ — N—H------ N
N4 " S
\ /
A = — O = / Nooooes p—N DN
\ %
o ¢ Y 0 =
H
BaRRUELE (T) BRI (A ) fmsE (C) BEK (G)

0 E2-4-7 DNASUESE# i S
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3. SEXT ) B R R 220

SUR A TE I E— AN BT 40 KT - mol ™', FLILFEAE VR RE K —28, (H IR
HEBE/NE 2, O—H #EAE5ERE N 467 kT - mol ', vk O—H---O S HEAY/E g 2
A 18.8 kJ - mol ' AHEWIE K T B — LERp R PR I, R3O o AR A A R s a5
& 7ok, XTI RS . RS AR RE AR

A NTR RS ZE S —Fp o EH ), (B EEBEA] DIAAE T F 2], nf L)
FEE T FNEBI IR T 2 0], Anepya s R 3+ N I R 3k S L 2 [l AP e . AN
MERRA, YR EAAE T2 TP, B X o S0 52 M 53 1 S SRS 400 SO P I 11 B 2
AR, SPRERF RSB TN, SRR DA P A, et
IR 5. W a5 L AR R IR FH A4 L BB AT

o)
~H H o
\ 7
0O o) C
c” \
| o)
H
SRR BN POERE=S 22T
BE. 2°C Be. 115C
ME. 196.5C S 246.6 C

O [E2-4-8  PIFMRHEAR R S5 B . W

HE RSB0, Yokt TR AT REZ M iU, DL R R AR
FIfE . SR ORI X 1 1 et AR HE RN s U YT AR I B O T kst
T REORAR A, AERIBNRr T A Wrs s tRp o0 T~ 2BATSREA Wt I 2EFIE 1l o
Hit, =2 AT HRF .

At 2K ENIR s Gt 2 H R
KpoFzEFEESE, FRKABSLETRIEENHSS 139 C, SEAEBRTEIRITK
AR, HERK FELE T £, KPWKDFZEEAREBELEER . STKIPFHR
MIMEBEFHFBBNERFIBELD op’ RLPEHN HEH B EBBKRIFREMEE, Hib
FPNKDFRESEBE TN KDFEA, KoFZ BRI FLIE KSR SR B 77

B



R, ERBTROX—IREEN, KT =

KEL, MK EYERASNEEBNEKET ,%;; -

Bk 7S, / A =N
KPEMEBFHTE ARG, FETEAK ST S

H N, NERE (N, ITRIES BB ) ‘\3t:j§/
IKh EHEMIERREN 18.8 kJ - mol ', MKAIfE1L

MR S.0K) - mol s 57 0 CIKBMEAUKE, BIE ?’

RS TMATHRER, hR AL 13% NE
ERBIR, Kb EE N £ b E R BTN
&7 (H,0),0 SBEFSHEKEL KNI, S FOERMITRE. KSTFENSEAD,
BEROBETA, KAHTFHREHNER, FROBER. BEREFS, fi—iTi2n
EBERTE, 5 TRNERhBER, 74 CHEMERATITE, Bi, % EETFE6H,
B0 CH 4 CHKNBEFRFEA, 4 CHKNBERTRA, 4 CHRKNBEEN,
£ L RBKAE AN 2T

RREE, EEADKAELTT, XSHLARAR? EEF42HEAFMRN, =

Eﬁﬁ%¢%ﬁ%bNHﬂﬁ%%Cb=ﬂ)ﬂﬁ%%ﬁiﬁoi%ﬁﬁﬁﬁ?@%ﬁﬁ¢,

SEXESRAPNKFERK, MEARBTUEEEATHEN, MR RTRERERBRNSE
1, BRENSBIVTRLAESS), HESIEFEARTE,

O F2-4-9 vkafkP Ly OR R

221 5% 8l

EElE

1. A8 F 35tk 2 & EH

(1) HFMAER Ak REIEEA .

(2) Jfate AL F425542 %,

(3) HF. HCl, HBr. HI 8% AT, B A>T IR A RIS,
(4) &R AET TN,
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2. TRIMRTAL, BIRe) 2 2R TEEEANE ( ) o
A. BRI
B. NaCl & Tk
C. ¥Rt EAAS
D. NH,Cl % #5fig
3. FHIEImEFR T, B RAEA LG ( ) .
AL REEREARE KR
B. H,O ## A8 At H,S #5%
C. HF #t5 SiO, B A p, SiF,, # S4B R Ak B s 8 b
D. NH; 45 HCl R &
4. iF R Cly. Bry. L 89IE SARKRIZ K69 R A

5. BMLAW TR R AT R ALY TR 5T ZRR? AT 42

6. HiE ] A4t K mik, BBETHFEL,

(1) KFe LEETAMEZ WA B R,

(2) &5k,

(3) &AEBAELE XA B G R (HF), 895X,

7. HEME BB A A VA %, VIA &, A L&A S Sy i 5 T
PEHINA KL EAS NS5 TAERE,

100 1= VIA & H.O
VIA = HF
0 H,Te
O SbH,
;E% SnH,
—100|—
VA& CH,
—200 | | | |
2 3 4 5
[E ER
O 75



4% HTEIERN @

8. Bk K T AT A, AP LARME AR IS & SRR Aok A B Ak 8 AR x5
BA R A

9. KHF X A4 B4k, LT R (H,0), 7k, AR T AR T 61,
WA KRS F A BRTF AW ER, %miET SRR EEERESK, THLLEHT

FR, HEA T EA,

0 oM

(1) BXKRPTH RS TFHREOE AW @R TORELEY, FHo4H 1 mol kP A S
A4t

(2) Ekdhbrastsh, RAELERELED (11KkI-mol ') . Lekay It
S51kJ-mol ', #fEHrkd EstegtEmat.,
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N7 IR STE (06

— g ARbHhRITH AR

c TREEBTINUNKEESVNR N, FERGUHAAHE; M
[ LLA T 0 LA A o AR AE B X 4 B B T AT R e e,

o TR EMMREMLTHE, BAWIE T UK AR, Fnil 4074 %L
BRAEFRERGHEREERELR REE LD &M,

Y,

BC A2 0 R RS T AL 24 0 S R R i o Biltn, Fedrfess b, BCa W aie
i CEREEAL RN ) Sl H T HE . e 1, SRR AT L@, LINER K
BRI o

TEARTH G, KR RS 90 A RAAE B R K B0 /M 25 Jr P iy Fe?™ R Fe™, JF
M5E Fe*™ WY&, R awREEIME.

VASRCIINM ANk B R P4 A EHA GAE

AR SRR S R HR A REEE . Fh 0

BTk, GLBTK, FEBBTRE, LT 5D -y

FHEAY, EAMKGH P LA RS TORSY, WEOR | P

HBEBBF . Q%f5/
G P BAE R, B8 AR A A T A A 5

Fe’', Fe'' 5 Fe" ARERFPHARE, 122 £k EEME O F2-5-1 SUnmuek
RIRJLFIETRE]; Rid, €MNBRESMEELEL R TH

AEE, BRERE, Flie, @IL-FLER 0.001 mol - L' Fe’' & s KSCN
BRE, BRI, AR N LA AR G0 BB AT B T AR E6G SE B,

LS ZFRIRIT S5LhE

FRIT LRy £, BB kA R (WRARTE) FHRTRES A N, HR
BREGTERFARFHRTRESHBLAMNN =0




1. 7 % B AR o

2. ¥ Ih Fe™'

3. % Fe'

Wie

1. T H—#%kF, A KSCN & K& R W

Fe™, AWM NAMEBERE D, RAHFHE

fo, (B4 f N SE A B TIL, A EEAEEARAE TR
AR B R 8N LA W R B R, U T

i KSCN %t Fe¥* Mg B ok, ma | BREM: SIdER Pz
EEABIRLE fr o MR A RRE R E L, o | PR RS AR
Wit GERAERWEE, NEATF IR A | BATREADHER AR
6 BUAT S e B BB N E—1E B
2. F /N ALF R M B M KMnO, %kt e | RIBER - — 2Rt d
By AT Fe®', [R5 T — MR MR, REWIE, Rkl eE
FAHFRX— BB TR ER L4, Haf | B AAPHEE.
EHSL. 4Rk R P EENDR Fe',

Fe’" HKGET [Fe(H,0), | °F BIREE (FMEWA TG ) , AR Fe™ a5 K,
R S RAHIKIE R 2 T4 [Fe(OH) 1° FAfEM B (4. B pH FHis, Fe'" KAffe
JERSR, AN Fe(OH), AR UTIE. FH KSCN IS4 Fe*' i, SCN™ &5 OH =4
i P, T OH Hh 5 e’ 454, 7 pH>3 0, SCN™ Likm4d 3 Fe''; 7 pH<3
i, OH WEEAR/), iXBF SCN™ Al LITE4 3| Fe’', MIMAEME BIRMAR LI (4, HILRlAl,
FH SCN™ #56 Fe’ Zre a4 k7.
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TERGS: Fe I, FRTE KMnO, W RAR ¢ K BE SRR IR e A I R E I, %508

BIFMERZY Fr T e A AR, IR UABIA IR T & Fe™ o ATHIR TSR 2 I
EYEARESE, W LTS TR AR R4, BERFIHEC &Y BT Fe™ Wg?

NSRRI 3K, & 44 9 46 20 X, 7]

B AF S BERAMER GG E, PTIATFEARKRESES THRA, B’
SR ERIE, A THRBEEESET; REEME, THREFHMA), XIEZA
AT T AT IX ) 64 e F4

SIS 2RI 5 ST
1 EGRFAUTHEEEH TS Fe', Fe" BARSW, mERTK, 28
5 AR F R B ALEE?
et gl %m (()—OH) ., 4 (KSCN) . 45= %3 (phen, { \Q/ M.
=
NaOOCH,C CH,COOH
BN 7% =% (EDTA—2Na, S NCH,CHNS ).

HOOCH,C "\ CH,COONa
LIGES TWHR SHTETE ] LIS AL

1. Ik A2 E L

Fe’™ % s Be o gt

2. IR A AT S
Fe’* % s Betfist

2. BB THREENARRAAMPREENEEEZEL T LR T HRE
Fe*™, Fe' Wy MUK BT8R0 09 S Mk s 1E T, Pt SR R R AR AE 4 A
B ) B 2 R B

KIWTTR AR KILEIL

82




| BURE AR R RTTR AR £

e

1. 6 LA LBIH M2 RXRAEMF2 LB TESRTRE F, Fe™',

2. EREHETON ., Bt ER T E, ARANELRIAZFEGRX, 2R
S

3. WA Fe’ B & WA BEAt, HE B X RBATHE,

%:ﬁ%%%mﬁﬁw{ﬁ:%>,Nﬁ%ﬁmﬁﬁﬁmm%%%mﬁ%%%g@%

N N
TRAFEE T, XFEFAIERA [ Fe(phen); I XA YIRSHEEIGH T Fe’' ik
JE R0 5E o 30 SEIS RT AT, 48 —RAE S Fe® T RE &9 A4 S s[RI BE A2 B pH Y RZ 1)
MHT RN, FFIETRNSMES HOE LA (5 NH, 2500) , F3
& BB PR RE SIS . & OH W R, OH” X&a5 Fe™ 1EH, R4 RIS
PSRRI, 48 AR IR Fe® AV H pH YERBE 2 ~ 9.

Brn s MR (KSCN) A48 R AEHAI/E R Fe’'. Fe®" WA KIRFISN, R
L8 K, [ Fe(CN)g | . RFILH K, [ Fe(CN)g | AT Ao 315 Fe’' il Fe®" A4 ik Ui iE
A P A S A a7

EDTA-2Na Wi, 44> EDTA” AILAHREH 24> Q
H', AW EDTA", A5 S4@EFRif. EDTA® i <&\O
24N, 44 OB LLS IR T454 . AN S v
B, TR SRR A [ e
B4 R B TS R B2 R A I B (;jag
RERRE Y, oA A A A B 4 2 4 ) PR AR °

P B4, EDTA BAEEEH, THTAMEL. By msn myratatst s

PIBIRAF S 5 PRI AR B 2B 5 8 H T i Jm .
t&m (A TE) BB AT

B Fe®™ Fil Fe’ AHRBC AW RITIT AT, BeiRss &0 B TR 2 A 355 2 5
W5 SEReiieg, BASEINECEY, SEUERECEYlEE. W, RErsn
LG ED AR ENSR S . BN TRaYRENA®mISZ Y, ERRLRT
PP A FERE B PR SCIR ARE . EAh, LB TR IR AR B R A E S I R AL

83




Chemistry H25H WHRAHEEEASYERER

~
Bk
HTFARAECHREXERECDRNKES
X, TBE R ERXHESR CYREIR
B, R ERALER, EbREENEB
MbeE, BRI EBENEARRA. Bz
8 ERR L BLR R K B3 R0 1 W B B
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MR B UL &R EiRk, €210 mokL 'y d3x10” molL

-4 7. -4 J !
SRRYWE), BERSKRPHBAS M e4x10 moll ty - 3x10 ol

M, BRMLLEAETEEN, AREEE O H25-3 S U EM T T kL
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N J
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BB, B, HEMFT, BEA o TR NEMFALFEATH TR Hmegitik,

il A4t)
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GEIIN
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o 25 1B 45 A S U A ST A e e BT, F
i BT B 6 A ST 09 6 32 1

e K b 2 3 AR OR8] A6 1R R A ok 32
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s B R AR T G BOR IE A EAE R A K B
BEpEA, HHEERREEE X, H3E
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o

BN A E TN B A TR,
BRI LI R AR E A, TR A
s ot d Y BN REALE
IR, Atid pk R B R W B A VLA A R xE
WaM RN, FET SR B NRER
EMMREERE MR REEL LM,

A AN A0 ST A B ORE | A0 18] AR B 1E R
WA ER WP LS; e ek
LGN 18] 48 B 1E R < f B3 i A A
B R r o e AL P 7, S Rl U A HEAE LK ]
PR i B

WAL FHBA" TP T
FAER

1. R RE A RBASBEEER (&
T, N, R FEERA %)
WEZRM, HAEMELR; BB R X
AW ORI 1E R B BE R 5 K AL et A
A e R R A

2. B AR R H BT SR AR M, RE
RN 2T M F R ILA B 20T i
SepEfT; REABETE, RAE, 2ERT
HA, BEETLEM. oW, £BEN
FUH SRR T se A FIEER A (&
A%) HUPE R, HRFERGRE, &
B SR O A0 L B EL e R R

3. R REL EWERTE NE RS
FH A G, R R R AR K T e AR (Y
Hh o THZEEM; RRELTIEM
G AR H T T AR, SRR A 2
Fiy — S 3 A M AR B R A SRR

4. He AR B R () HEAT R EL AR PR A
WAEMER, £, RREFRPHHEE
BIHEAT AT, FF 2010 WA 4 i 25 M 9 52 9
R E, e Em. fFEFREEN
ZRNA, SR TEGNEAEL

5. ARELF T E KR KA LR f
BRFENER; AT UREMEFTR
B LB 5 X AU S 2 B KR B TR o

@D



Chemistry H25H WHRAHEEERSYERER

| 5>) - IR |
1. TalaTF, G w st ( ) o
AL H, B. NH, C.N, D. HCl

2. #63L BF, 4 F P 9w AN RF AR —F@mag 2 ( ) .
A. B—F 489 & /4 3 120°
B. B—F 42 Mgt
C. =/~ B—TF 4teh4tse4a R
D. =4 B—F 44t k5
3. Falstikp, ARe 2 ( ) .
A. FREALHEG 2 )% B il F 2L BT
B. EE&BAERTHRY RS TS
C. & A A M i R — 2R NS
D. BT HEeMm— T REH M
4. AERGIEZVER I SZAFER, MEATXEERTABRELA RE T4
B TRIR. RAFEF T HENGAIERES LAAX09F % iR, e i, o 4.
w AR, MUMERE . ARMUMERE . BT, B, 2. uidde s R4t T ERREH,
ST, ERESTFF, FEALIATHFTRAEATENZIAGMAELL Z, RS HTF
M6 2R

ook e] 4948 BL1E

V \V

| musz || |

0 4

5. LI T A 0T BT FILAIRALINE T 15 Ko B T R AeAist,
H2O NH3 F_ CN_ CH4



S LZZ N
REFHFN 50
b

6. T BLRT PR Ry BAP LE, WA AB, B & TSI E ( ) o
A. 678 B. 11413
C. 11416 D. 12 #= 17

NS - SEEk

1. TEAYF ¥, BRTEHE#RTAFEERA 0.154 nm, 425852 347k] - mol ', 12
2, ELHATIRST Y, BRT5HRT R G FELEKS 552 0,134 nm #2 0.121 nm,
B2 614 KJ - mol ' A2 839 kJ - mol ', ARIEIXBTF R, o T Tk b AR R T
Ze IR KR B Ty A L

8. AR, ] X = AbEH A KNG A B X AR ST BILT AL A & AR AR By b 18] AY
R By Ao 3 A R R By 60 VR EAK? AR R e A AR B4 A4 T Akt I AP I 2.7

et 4R 2 Qe x4 2
OH OH

st C}m ONGZ no— Yo,

Be/C 45 96 114

9. FH ST, FiARTARBLRINE 8 B FARELEMIGL ( ) o

A. ®& (COCL) B. > AL (SF,)
C. =#&At# (BF,) D. Z&ALE (PCL)
10. T3] &-L04 JR 649 5 AR 2 s AR A A B A M 5 F 8952 ( ) .

A. CH, # Br, B. NH, #= H,0
C. H,S #= CCl, D. CO, #= HCI
11. T, EMaasine 2 ( ) o
A. B4 B. i A SAR AR R R
C. BAFE T K D. MR AMRE T K

12, HER—BI I R EG5T E2ATHIK, 5T,

(1) A&H (2) FE=AK® (3) =AH#HY (4) Ev9@EiKH

13. F S HA T TGN, FoMWHA AT A XA EM; T A Rxtha
JRF T, AR E PO R R T

(1) &8 (CH;CH,COOH) (2) a— A RH# (CH;,CHOHCOOH)
(3) Bp— & AE (CH,CICH,COOH) (4) mBR VB (CH;,CH,COOCH,)
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RS - BIFT |

14. X\ Y. Z. Tw@#HLZz¥, ASXRFHEIETHM EFT RAHFHRATEF,
EEY RFHILFHL ECTHEZK EXFHE, ZARENSS (RE5H) 5
TE, TRUERAPEAPEABRRRGTE, FEETHFA,

(1) X LEHTH , Y BT Rk, ZLEASRTFHET
HFAXA

(2) XZ, 5 YZ, 5 F oy AR E M55 =& Fe , HR&MHT =%
TR P R R R K B ST (B5oFX), 2di

(3)XZ,# X BT R &Ly X2 , XZs - F o= A 42

o

(4) X, Y. Z ¥ @ a5 8460k b & B K09 HE 5T 2 ,
J7 B o

(5) T EAL Rt AEN SRR Gl

15. TERAMA T WARGTE A, B. C. D. E, RFHIERRIER, T EA
ASRTMmE, AWMBIIEFERXRSLE T ELKME,; BONEFEFA 3IA KRR
wF; CHRINERLTHALAEETHW3E; DECRE4K; EWRINERA 1 A4S
T, RRINER 18 MR F, METH FA,

(1)B.C.DVPF—wHmmResz_ (ALEHFT), ENHELTHAX
A .

(2) A AR AEHRG AEN LSS T, 2> FEZARTBENGLESY, LF
SR T ey kA XA s BLAR MM AN A AR AR AR R4 LS M R

(HALF X, 5FFP) .

(3) ZIBAEHBRG LA T, BRILETZZAEHEAGL (3
FX) .

(4) XAFAEHRA—F 11 B BFHLEHT, BB TFEWH Y
KF LM, MBTFBT, 2REGNTRYLEH, Tod P n PEANN
BIh_ METPAEORFREDE ; :EQ%LQ
FACA AT E R E S A , A ﬁﬁ~f;f:

(5) BA,MR B ETRGRE LS 848 X, BA, W —KREME & At
B H X A , M 0 %15 (4) A




NS JZZN
REBTIH 50
'\ Y.

16. Hsk Lo A GIRF IR S AR FAEA 5 Fh “BR” . AL, A2k
HARFFEMT, A42®BHR? FIME TR, ZXMF A EXTZ 9 A%
R

Tk 1 ISR IG TR, S ET L) T AW B 4009 95% A4,
BT 210 MR T IR BER 75 AMEF AR (b T RTEBFRE M
HRAIFHR) , A 1S MR BRTWRBEAR 4 347 A& FMAR, S8R -F 238 m3F) 20 B,
#1% MRS B 2334 366 319 A,

FA2: A THRAEGHEZMREAR, Ao TVPHRTHEKRT 20, FHE#HE
A —NH,. —OH. —COOH., —S—S— ¥ KRR &K . R T8 sy XL R Fhez X
sp’, &5 7T sp5sp’, FHINAESTFIEA MK,

FA 3. C—C 4aydtak 2 347 kI - mol™', C=C 4w94t4t2 614 kJ - mol', C=C
Hastat 2 839 kJ - mol ', ARxT T A S Bhehbiak, C—C Atedbtat ki kg,

FH 4. C—N 424 a £ 305 kJ - mol', C—P. C—S4ay4tatE 260 kJ - mol ™'
EA, CAVRE FiBid ROp 3T A eiesds .

A S AR RE AL, LBRARSAAME, B2 LHRKEF, AL
WSO B AAE, Si—Si 4kt h 226 kJ - mol ',
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RNiK, BBL, SBMRlAFBMINEEX A2 X? SBMBIMLERISIE? SBMBXEHEX
BIBLERNAE? @RI E SRR UEUBEISIUVERE? IMRBYERX 2~E K
[ESINE=A g

B2 wWHIIRZBASMIUEREMAEY. MRBIER. ZHARIRSYIRBIEEEIN
SBUIBR. R, EFRMRBGSIASIEREY, MXE2RIRRRUEYZBHHD AR R
CBEMBESER, MERHRYMRBIEREINS.

INRRE

JLFTE B R A G A AR Y
B WARMB S8BT
Aa AL TSR

9o A 29 45 A P B




1YW ARsE

i> BXAE - FREE

TSR, h—fb R rak, £ k. 2B 26, KIEoF BEHLBMK, R4,
RICA 2 YR ReAR S Bk RAR G BAF R BRA 2 RF? kA 2R
A RE T A ShAk 698 B AFPE?

[y al ESRIZ LRV TRU SR
O K3-1-1 BFhEFERY A

—. RkpEE O

TR L3 T T 11 9 B 1 1 2 00 LA U 1 L
MG, 0B 2T RIME M ERRR Gk, B0, fE R
F L TTRRR 25 6 HL R85 46 G LA 1 B |
BN J LA M 2 5 B T R 2 —

ERE BT A6 VR, S ARENS 1 % 2 A . RO
STHRIMNG, SR HI 5B L AEb F2B 5 AU AR EE . i,
SN £ S LA ST RSN A X R % BT

SRR A 53— A T AR R 0 1 B R R A
YIHWYET, SRR SRS S Bilan, 8852 AT O FEB3-1-2 FREAER
I Er SRR 24 5 R F 7 18 P S AR B B
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WA AR L RREAE, AATTHEDN &7 4 PR3 A Aior 78 24 [) 4 FR — s AL ) PR i i
HEF,  HA X R ARTE A KA R P A TR BRI ) 2 A LT AME 5 R, AR5 AR
RS e v d o N T e e = 277155/ KE =2 N e IRNT TR T N = S R I B2

X SFEATHR IR T RN . ARG (B BF a1 ) 728 A% —
SE R S0P T 5 HED AR Y AR ) bk R A (crystal ) 5 SUCAHXTRE, 4B ERGOR:
Jo v HEA B A Y AR O JE R (non—crystal ) o 1F & H T SRR A ROk HES 1)
FEVERA P, R ATHZR T AR rh — AN oonyas (A1 454e , il a] DIERIRE A
rn IR ZE AR, AT T AR g5 i KT ] o

BSOE e

X H&irat 5 Skd4

1895 F, EEYIEXKLE (W.Rontgen ) EHARSEMEBE LI T —FhHT A2,
HF SN EAFIORRNEMREA X Hk, 1912 F, EERZXRFE (M.Laue ) RIEHL
SBYERSEKELSNERESAETHRNFX—LNEL, BEFNR X SHELAFKES
FTRAFEFZENES, BAEBIRAN BN ZAELSTHIR, A TREB CHRRE,
HFB)FHREEER (W.Friedrich ) . =/E¥ (P.Knipping ) B X 54 B SRR 18 & {4
( CuSO, * SH,0 ) » BEREWFEEL, X HEBIRMAENKLE TLIHUR, X— KU
BB X SR —FE KA T AR 1/1 000 BHEGE, FANN X FHLMIRIEH T X
B—, MBREE RN RANSEEMIBERITT SRBIE, FRAYESLSE T RN,

KESMITRFETIEF T A2 R - o548 (W.L.Bragg) T 1913 FEXH X &
LLIFHENE T SN BRSNS, FF6) 7 F B X HELTHNE BRI B3-1-3 ),
1914 £, ZERHAFNWSF - #H4& (W.H.Bragg ) 2 775 E 0 E XFNE 7K,
R ATRETS N E & 1A R 7 HI24R,

MAX HEHTOREMANMENEYRTRFZEAHTNEZRR (B3-1-4) ,
AR 2 SRS AN E e T2 BIEBRNEE,

X HEE

Srimss Bk

0O E3-1-3  XERATHIE MRS R O EB-1-4 RIS X SRATX
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WIHE R RBONE RN shYy . % S B RS ERER IR, ab n] DU Bh 52 A
PR AR AL R AR . e 25 IR 2R AR AR, BlE C R RE e — Bk i B4R
LA FIRE ST oClE T, NIHES) T ALEOR AR s A i
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RS AR R R — 2L RO PERE . BN, SRSk A A0 B AR LA
OV A 25 4 B B AR v 5~10 15 BELEAR SRS 5 e b PR VA MR R PV R P A T S
PR FEAEERIGF G 225 AR S REXT FHOCA MO R AR L R R KA 22, SRR AEEE 0.2 mm
JEAREA R DG, AR SR AT 0.001 mm SUE% 1.

# &R

1982 £, eI RiEH%FE (D.Shechtman )
AEFEMENE THBECERN—REEEEsE, ET
FrB 3B FEIERGEN, XfEeSh AT E-TEH
TR FREN (A FBLEOEEAETBHE) —XF
BaARIEXE— T TIEMNRME, RAFELEART
RERETHFEEARMhESHmBENTEH, MIAAXE
—fMNTFRENFEREZENER, EEFSEREMEM
HNRFHIINERM, BERFESRATEFHNERM
EEHT, BIERs ARG . o

RUOEIIET AN REOEENR, B
e M RELIRF 2011 FEE NRIEER,

BEREHATINCE, REREZINHOE THEMENRBHERDE, FHT 200 F&5
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HEREERE (B 3-1-12) . Bltn, E£SEME 'QU
8RR R P R, "’1 922’
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MNHFE, flwn, WREOEEHAFRAEPBAKRL0.000 1% SR ( AgCl) , Ag™
Cl o5 EEMIAFERAEA DN Zn F1S NN E, EMEARE, BTHRERAENE
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& @ IR Tt 4 R B A AR & B R (metallic crystal ) o & @0 HIES
JEFHE - A lBFT ZErRAAETEN, mH “ARBF" ABENEEEE, &
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B an A B L B 1R g A i 55 16— e R b a] DU B 1 R B b A BE R A
o RS RERIER 1 mol B TR IASE 2 SN, e TR pBe s ik ryhe
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Nm\m%m%?(ﬁﬂ)%m%¥,u&&ﬁ\aumo\%$@@%¥(<;rcm))
H
ST R TR TR B TR, 9. VI TR B B
Wik, BT TR IS . B 2 A . 728 T Skl i
¥ TR A A PR ST T, TPt SR Ao . SR 00
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Y. BV LEDRNBREDETEYRNRT AR, J:X -
EfHZRNATFENSRANBRE RN, SBRgNRg | BCLCT 7 =CH, |
EHR P, G, REBFRAETHEBE FRESAHR
THEREREE, AEEFRANTAEZREBRREY
BRREN. BT KEEFRALKEENENER, S0
BREAEZTNE FRATIKE, TUBRRAERAESFRETHARE, ANIEFER
MNEBFRAFTETBE, UMBFREAEREEENAFTNHGLEARABTETRE KNEFH
WA SR A

+

0 E3-2-7 1-2.3—3—FSEpkms
VUSRI ER (2544

NE:2¥ T ©

E*lu» ¢ Eﬁ

v

HAFH RN, 3010507, EXE T 200 km ALy, LEZHR, GEELT
AT RHHRT LA EWEREMGER B, KWBEAR, 206 kfsi b L3
B R AH, BRAA VLN BHRAFT K, 20 6 EA# SRR, 4ol 55,
g, BEMG, TLERRTSREZHEN Mz, AL, 2R 6 LHEHAGLE
Y7

& NI SR IRZEA T LB AR IR F Z R LA sp® 22 (b BUTE TP LA SR8 45— 1) 25 [ 9
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0O F3-2-8 4N SiALsH 0O E3-2-9 &NIA 8
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W5 ALY DL e Z 8 DAL G T B fiAs, KRR T ik

Bl 3—2—12 SR i A S O AR S A . B AR I AR — RO, B T RO IR B
TR A — A4, BN B — Ao SERET . RS Y AR AR S A AL
I ZE R AR 2L, HOEdn M r) KN TR],



Chemistry B3E FRARERTHWMESHR

/
\

0.98 nm

O K3-2-12  BLRIAR RS

T, TEABR SR B A A SRINERIZ 6.06 x 10° Pa I, g2t
&E%Jﬁﬂﬁlﬁg’ﬁ{tﬁfﬁ TRA I 2 ff ] 61 i 88 R AT ELAS 23 7 AR WA, B DA 2 —
AALBRBRR Y KT o R LR TR PR, fEGR S . N TS S,

W KAE R B 3-2—-13 BTk &L iR gi iy, ek > 1 LAor 7 AR
TIAE A B R HES . SRR A 2SN R, KA S D SE TR

®@c 0o

0O F3-2-13  TokR I RkgsH

1> 32 -

<
<

A 3257 BT —®pTFHRGEE, FHRIERPIHIIHXEZRL. o RR ST H
ARIE B8 R B VT AR R Rk 7

% 3-2-5 —H5FHReIEE

SF R BR/C
CF, ~183.6
CCl, -22.9
CBr, 90




2T JUME SR RAGEEE "‘n

oy T AAEREALI , AR ORI, AR R AR ) ER R
X EH AR AR B) EL AR B U 0T AR U, BEE RN 207 R AR, 01 1]
PEII3G 5, AT AT A s S DU il . B AR SERY AR A

> 5@? ‘ IE%

&
) 4

r / b_;"- -
s, = RS
& /i S
W
x- 7

a2

FERT, REKF KRS T ERIZHB AN G E
., 0 CAT, KAk, LPagRKyFH7 b4l
T ZART0H 5

MR 3-2-14, BF. Kbk d AL E IR %
KA ZAE R ? XKk M SR AT EAF

VAN

O E3-2-14 KB I

PRI 2K TGRS SR . I TR EA —ER T e, KT
SR B PUAIK I T45G, DUAR TR IR R R R MU S ok 745 & 0 XkE, 45
AIRGT S FR YRR SRUECT TR BT DO SRS, SRR R B P ST e S B
&, M5 JE T HAR S TR SRR TR G —E, nfE N, X+,
IR R, AIRZSE, JU T Sai . NI, WRA/KAZRIE SR, BIKEERH
Bk T R RSN

I T AT R, SRR S SRR R A B H A AL RS S o o T
XL R o T IAVERI S SR AR . — ok UL, 23T 7ETE 07 PR 73 AR
AOPE TR HERR,, SRR EMI ] 25 o) R s AR E— o, X— i S & @ Al (2, 7o
TR T IR AE L Koy 1 Z [ A A7 A SRS, AR 2 R o0 R 2 18] 3—2-15
JER R IR B LR AR . SRR T HES IR UZ ARG, [R]—F TN 705~ Z TalE i =
SEAH AR R, PR Z R 7 RS 4 2

; [,.,Q_( == \./i#)
Lis)

O E3-2-15 R AR S Ao ZES s




Chemistry B3E FRARERTHWMESHR

EIME, HEEIEE FHik 3850 C, XGLA G E R M ARG S (22,
L ERESFHAES Y, RAEFHFHERF, XIHACIRE TENGIK, L, GERET
J& T oARAR 04 S AR R?
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N A4n, Na,SiO; 5 Na,CO; 4 Wi & AL, (HE5H B 8RR, 7F Na,SiO; & {4 i If
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