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1-1 AgSe + Na;COsz + O2 — 2 Ag + NaxSeOsz + CO»
Cu,Se + Na,CO3 + 20, —»2 CuO + NaxSeO3 + CO»

1-2 5N 2 F gt N T FE
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1-4 GaCls 1 SeCly AITE=EIRL FRAERN, HEREFRAEY R. 2RI, KHEE/RE SeO2. SeCly Al
GaCls T 50°C N, 15FI&5 B RE TR P RGSYIR Q. BAS X-SHRATH AR, Lok
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FI A =4 R AT e N SeCls. GaCls. SeO, f1 Gay03

SeCly. GaCls 1 SeO; =il By ASA, s a6 a4k H GE 2 Gap0s3

2X69.724+3%16.00 _ S TA % Ak
5 X(69.72+78.96+5%35.45+16.00) x100% =10.96%, ﬂzuj&gﬂé&?&Tﬁﬁ’ JH:’ ijjj

1 mol Ga,03 i1 5 mol GaSeCls0 4 fimi45 .

MGa203% =

IR
5 GaSeCls0 — 4 SeClat + 3GaClst + SeO27 + Gao0s

# 2/ (16 43> 1894 4, Shober Al Spanutius #iEF|H NaPH, 5 CO Vi3] T NaCP, {H#Ek=H JIiE
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CO S ML e 3 77 #2
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B3 (94 BTN RA S MY, 2 H TR AT EERE T SO E TS 2 .
F 5 EAC AR S, g 6 Au(IN)Cls MR 5 7E I B R P IE R K 3E « S
K&, HT CON ZHEMRL (B 3-1) #IBTAY Au 57 i A TRUAE (e A o R Ak 1) e A v PRI A

3-1 i HZ HEMBH N IE S, R as AT C N R T IEH -

3-1

61C, 81N

3-2 1% HEMBHER T 181 3-1 Fon i bk, SAFAE—Rh[R] 7> SRk, Ik 2wl M T AR B 3-1 S5 #4124

BRI 479, 1 2 5 A AR 1) — 1 1E 24 i

3-2
NZ>N NN  NZ>N NN
. | - L Lo
N7TENSTSNTTINTTSNTTINS NN
) | 1.
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3-3 WK, EHBIR)E, Au BB TWE 3-2 P iimrla yeiahs, JF5 A B = %R T BCh R
J Au-Ng 7 5o BRETIR— PB4 40, BB Au B W] BEAAAE T HABA) Cy N BR-FHRBEAL AL IXLegk
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% 35 BHENFRFER OREF) KASHE 2021 4 11 A 27 H #iX

3-3
4 Ff

3-4 N R T IRI FE AL S S A B . EIE OB, HCI 5 Au-Ns A7 S 45 & e sk, it
M5 CHRAEIBUR R, FEIE K, Hd HCL s G4 H 5 Cl 5 18] iR B 2 EE
SR, SRR (B 3-3) #8], Au-N(1), Au-N(2), Au-N(3)%#:H K457y 203 pm. 206 pm. 200 pm,
Au-Cl #4233 pm, N(1)-H %8 K 102 pm, CI-Au-N(1), CI-Au-N(2), CI-Au-N(3)1I% 53514 1005
170< 100 Au-N(1)-H % 905 CI-Au-N(1)-H —H A~ 0SS HEH 5 ClAIfKHE .

3-4

du—_c
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2 2 2 :
\/dAu—Cl +dju-n1 + AN1-n — 2dau-c19au-N1 €0S Oci-au-N1 — 2 dau-c1dN1-uSIn Ocl—pu-N1

=+/2332 + 2032+ 1022 — 2 X 233 X 203 X cos 100° — 2 X 233 X 102 X sin 100° (pm)
=275 pm
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B ﬁu,;fga’? szmww@
& 4-1

4-1 N TR A RSO RE , wT DA SRR A AT G . — R T iR R R R
TRRAZNH RN, HW U kAR . xR F & G R 20 CORESRIZAR LD,

4-1, (14»

HO N =z
4§_</ f\(\NH
N=/
wNH N 0
(0]

4-2 3 —MEGR T RGN SET IR E R, HABERIAG I b T A R ER L7, 454
WK 4-2 s, R ORI IE 5SSO TOtE MR AL T a8, fidER.

=

\
o . @ ML
~~NH 'NKO\©‘OH

o]

O~ "OH HO™ ~0O

Fq4-2 LIEAR S &4-3

4-2, (149
m-m HERR 5| S I TE K, ARl BRAR N, WS AT RS

4-3 —FpLL R AR ORISR A h MR A=k, RN BEBOEER S 1. &g
FEUNKE] 4-3 Fiiom. o EBRES T B 1) E 2R

4-3, (14
A0S I 2 A B B AT FE - S RIS T L HEAR R, BRI 1 X IR B 1 I B AL g

4-4 SEEOGICE AT pH =7.40 T HAEUCN-7.88, FLEIEIRF 5 BRI AT AT I T
RN LL SARAT )M EE pKa & 4-4 Fros CA] 20 7K FR) FELES R SR, AN RG22 JIROGT
B pKa FI2mD . DRGSR ESOLE BRI R T IR A H R 20 A, RARIREH N
18 AN, BEMEH N 16 A, MEEEH (nR) /N T 10 A4, HEFEHIEH (nH) KT 5 4,
HEAMR (nH) FEER (nC) BIEHZ AN 12 4~ t15H nR. nH InC {A.
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NH
0 0= g
9 9)
HaN

NH
HN—~ &
NH,
AR (H) F&ER(R) I R(K) REAMD) HEM(E) FREEIE(C)
pKa=6.04 pKa=12.10 pKa=10.67 pKa=3.71 pKa=4.15 pKa=28.14
4-4

44, FNBRIE LS
AT L B AR TE pH = 7.40 R A (T 8K P B OB, R R

ORHIRE pKa FORZ0), B pH = pK, +1g {ii?g} CERH B ERAD, T

n(+):llow (H\ R. KE‘]IEEE%@) Ein(_):llom (D\ E.C E‘]ﬁ%ﬁﬁ)o

THE AT RILE DR BN USRI LA RO AT T FRR(R) BER(K). REAZARD) S
BAMRE) 7T N+1.00. +1.00. —1.00. —1.00, Fr LA EATHEE R AN i3 e vy 250100 /N B e
JEWAL. B, HERRSF IR EBERIE T A B NURUE P

AT AN H R IR T2 AT BN +0.042, FEA IR T A BN —-0.15, SMECN
12 B2 & AT RS A R NBUS S A G 2 i S oL T, AR H
KTF5 A T

MEB | PER | DR PR
11 1 0.69
10 2 0.88
9 3 0.07
8 4 0.26
7 5 0.46
6 6 0.65

RO S T O -7.88, BRI AT AL, HZL ny 5FIEERR ne 70518 10 5 2.

RAEHEA ny 5FBE nc M1E, DLEBEEREH N 204, REZABREH N 181, BF
FREH N 16 A4S, ME G EU 5.
(20 + ngr — 18 — 16) + (0.042 x 10 — 0.15 x 2) = —7.88
Al nr=6
B 3350 4
SIER L ey BT SRR B A T R B
" 1
1F B 2 R R pH - pK, 10PHPKa 1+10°H P W
HABR (+) 1.36 23 24 0.042
R (+) —4.70 0.000020 1.000020 0.999980(1.00)
AR (+) -3.27 0.00054 1.00054 0.99946(1.00)
e s _ _ 1
7 EL T S TR pK, —pH 107" 14107 1410 PH
RERIR (- -3.69 0.00020 1.00020 0.99980(1.00)
BRERE (= -2.89 0.0013 1.0013 0.9987(1.00)
FMEER (- 0.74 5.5 6.5 0.15







586 ) »rHLEREM NGRS T R B R ED R T IS B
PLEs s tE T NS TR — R 5000 1o R B vH R = AR M 2R3k 2016 4
W VURMEE S I HRL A S ATIROE 1Al “ 2R I AR IR 70 - HLAs, mliE— R4

oA R HRIR G 21 DB AIRIREI43F CBPQT F¥AH . CBPQT #1 DB 45 4 fiij 2 LA
J DB Fr & & v B & FR Wil 5-1 frok.

'
'

ANy N"\“
PY Vv IPP T S

5-1
5-1 5t DB #1 CBPQT 4+ i fEfurd (FREAIES).

5-1 A/ EEIL 15
DB #+3 HI A}
CBPQT 77 +4 Hifif

5-2 W% N DB 2 LEF NS CBPQT HIFAd, CBPQT A4 2 Nk JEH
2 )5, L DB FAmFEN, 544 1 MTRIEZERRFBV 46, RiAHLER I+
HH CBPQT TR T 2 ANHLF 25 G IR F= i ik e 1) 45 440 1 =03 B B far AT EH2E A
(A=

5-2 A/MEEFE 2 4
Ky CBPQT 5 V #yaf IE A, i L HERF /1 S B SS & AR E, TR JR 2 5 TR R A %
5B R BAE WG 4

5-3 ¥ LiRZEMFH CBPQT 5BV #E B b, CPBQT &t — DRI B IPP, 5“2
—FEHAEE BT MBS ZIE X, BEASE, Bk 5-2 791 fatH B IPP |
) 3 TR 2 TR IO




5-2

5-3 A/pEEIE 14
SR FERIAL P RN A AT B T AR BE S 2 18] CBPQT A4xif [nl 3] H Bt V.

5-4 iR —4H “IbR-AA IR, HES) TARMER AT B AR KT 0 Ik RN
kA, BTSRRI S E . A DB N CBPQT FAH i S (o brife 5
il HAEAE A 59 kI mol—1. R FER R

CBPQT + DB — CBPQT-DB

SN R Zn AENIEER] Chrifk ik L #4h-0.76 V), ¥ CBPQT #l DB i&Ji A
[CBPQT-DB]3—. S5 — K H MB+E AN (R EHAR N 1.22 VO, ¥
[CBPQT-DB]3-% 1t A CBPQT-DB, MB+lI4:454 MB. DB/DB—A CBPQT/CBPQT2—[{Ixk
Y HAR LB 032V A1-0.26 V, S TREMEIS T/ERE n .

5-4 A/NBEIL 2 5

BN RE B S ST FE AW

1.57n + 3MB* + CBPQT + DB — 1.5Zn% + 3MB + CBPQT-DB
P AR S S RS i ) Be = -

AG® =—nFE =-3x96485x (1.22 — (~0.76)) =-573 (kJ mol )

BRI 2R B TAE RGN i = 59/573 = 10%
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FoE (16 43) FALERBN

[FAL IR, WDCH)HCH)EAR, AT HE S 5 S SRR AR, FRZ AR R %
RN RIES) 35 R 3R RN

6-1 Bl /17 [FIALZR BN AT T T S BSIALERAIT 78 . AATTHIE ST 1 83 7 Y S VR AL S S B0 70572, 298 K #dfa
IR, WHBRETEAr =k, [K-HI[H V[BLY , f&th & S 73 0T T R 8 %5 4L

| i pH | [K-H]o (mol LY | [Brolo (mol L™Y) | #1443 1o (mol L™ h7?)
1 2.70 1.00x10°° 1.00x10° 2.3x107*
2 2.70 2.00x107 1.00x10°2 4.6x107
3 3.70 1.00x107 1.00x1072 2.3x107
4 3.70 1.00x107? 2.00x107? 2.3x107*

WnEe-1r, K-HERFIEF AT T, K-DRRHIRI D 7

o) o)
CH, CHj
CH, CH3
H D

K-H K-D
Kl6-1
6-1
B (3) (4) HBrar&BANo 24 (1) (2) JAK-HBYSEECHL.

H (1) ) MEBEFITEEN B, =Ky [H 1 [K-H],

PASE—4H3E A 2.3x107* mol L h™ =k, 1077 mol L™ x1.00x10° mol L™

2.3x10™
£ K,.= =1.2x10° (L mol™ h™
il 10727 %1.00x10°° x10°( )

6-2 ARHE S YRR B R BRI SN o — RN AT BERIHLEE Y -
K-H +H" —==HK-H" Keg
HK-H* —2— Enol(}l%) + H*

Enol + Br, —<—K-Br + H* + Br-

KRGS, A BT, HES RN E R TR . 35 M S B AR P20 U B L
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6-2 HK RASIEM, A

d[%t-'_ﬁ] = 0=k [K-HI[H" ]~k ,[HK-H "]k, [HK-H"]

K [K-H][H"]
k,+k,
EHEIpREEL, WA

kK, [K-H][H"]
k,+k,

[HK-H*]=

ry =1 =k[HK-H] =

a. HREARANERTESSRERGEMR; MRAB=PpREEP, N[BrlaHIAERRTES,
FZHAN0. b TEETAEBERP YT BUERMRK, RTEBPRIERMN; F_PRESTHR
RN, HEARE—BOK, BIEE —PAEEP R A EN;

6-3 7RI S IR B DL R 2B VA TRpHABE AR S, 308 KT 28 35 55 P L Y A S o7 338 28 A 16,298 KN s, i
A% SR SRS . ©ARRE K-H + H ——=HK-H" [JAH = 30 kJ-mol%.

6-3
6-3

2 | Ken (308 K)__Ea,&,w( 1 1 )_
RS In‘&w(zgs K- R (38K 208K) "

E, 4 =52.9 ki mol”

X260, BARMNEWEERH K, = e Ky

~

k,+k, k, >

1

E..un=E,+E-E,=E,+AH

E,, =E, sy —AH =52.9-30=23 (k] mol™)

. kk,  kk
EEX—Z?:'?%r E@Jﬁfﬁﬁgﬁﬂﬁﬁﬁﬁ k&:xm:l—ZN L2 :kZKeq

~

kK,+k, K

-1

Ky (308 K) _ k, (308 K)K,, (308 K) _ k,(308 K) K (308K)
Ky (298 K) K, (298 K)K, (298 K)  K,(298 K) K, (298 K)

K (308 K
nKaGO8K) _AH 1 1, 30000 1 1, .,
Kq,(298K) R 298K 308K’ 8314 298 308

Fa4m

\
/1
o]
p=i
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k(308 K) _ o

K. (308 K)
BalSOR) 0w 148 pE 1
© H sk

K., (298 K)

HETR R R In (08 K)Z_Ea,z( 1 1 j

k,(298K) R (308K 298K
E,,=—RlIn K, (308 K) ( L1 jz 23 kJ mol™
' k,(298 K)/ \ 308 K 298 K

6-4 LAC-HHEME R S NS A R NN, BT o S ekl ir el s IR sh Hid, i

Rk, - L JE Koty R (C-HECDI N
n\l u -

%), pIEE, LC-HME ;= MM S prEiRa)

e +my,

\ Eo C-HRE#
P =) A} 4 1 A N NG \
S HIREEMCAZE S BEEy E, ==hv, Th AWl 5.

Eo c-DRR#n
2
nkEe-2ffrx, C-DEC-HRMMNFE FEEAR, (HRRMSEE

TRAEIRBN I 1 H BAR D, C-D5 C-HId 75 i Al 1) 2 R 1 7]

LI, TR, C-DEEARES HEC-HEERE S (T AL A k., LIk RE
P I Arthenius e AT THESE, 002 7k 5 3 AP 2 14 6-2

A LUE BT . T K-HAIK-DE 298 KN Ak 5 Vs 455 4 [ ik
R, Doy =2950 cm™, H, DAEX 5 )5 &4 541.007, 2.000.

6-4  BEINHFFRRBAL
1.007x12.01

_ Hen _ 1.007+12.01 _ 1
Vo =V e 2950 x 5 000x12 01 2172 (cm™)
2.000+12.01
L hcN
kC-D AE E c A(VCVH _Vch)

= exp(——=) =exp| —
n( RT) P

k RT

CH

—exp| - 6.626 x107** x 2,998 x 10" x 6.022 x10** x (2950 — 2172)
2x8.314x 298

j:0.153

Hken _g54

C-D

i
(8]
!
o
!
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6-5 BIMESRAT T, K-HAEAUR B S AL 2 A AR AR, B RS R 2 T T2 -
r =K[CI,]J[OH " 1[K-H] . &X#hE K-HEUARS S {1 S SATLEE o

6-5 K-H+OH —=K +H,0

K~ +Cl, —2—>KCIl+ClI
BB EES, BT RNERTT RN
r =k,K[CL]J[OH ][K-H] 5557/

6-6 SRR AL SR B FE i AT DU R RE R, SRR . 4 298K N, IR HL B SN
HOAC + H,0—==0Ac™ +H,0" [fJ pK, = 4.74, H;0" 5 HOAC ' O-H 4 3R & I 71 9 3000 cm™ A1 2800

cm ™', HIWr DOAC £ DO 1 HLES S pK, AL HOAGC 7 HoO HH LB S (1) pK, U] A5 4k I35 T FR Fhy (R
LRI pK BED -

6-6
PK I/
HEREIK=k./k-
k B —
Xﬂ.ﬂ_ﬁﬂi}iﬂzﬁﬁ}iﬂz: +,DOAC _ eXp(—A—EO) _ eXp _ hCNA(VO—HHOAc VOVD,DOAC)
K. oac RT 2RT |

K o
o =exp(-
k*,HSO*

Ko k K oo N, hc
IzOA 20 [ +DoAe ] DO = exp{ A |:(VO—H,H30’ —V0-D,D,0* ) - (_VO—H,HOAC - VOD,DOAC):|}
KHOAC/HZO k+,HOAc kfyHacy 2RT

B A H;0" Ht O-HAH Lk HOACH O-H IR B S F BB K, SRARJE B B0 A0 R A5 B0 A, MmAR)E

(Vorn0n —Vo0,0,0°) = (~VoHHoas —Vo.opoac) AIEE.

RT 2RT

AEO l: hCNA (VorH Ha0" a VorD D30" )
)=exp| - ’ '

X pK, (DOAcC) = _Ig(KIgOAc/DZO) » FTEL pKa
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5 35 Ja EAL A BARIL S (P36 Bl
(2021 4£ 11 A 27 H 8:30-11:30)
FTE 05 HHMNEMRIBRENRSE
7-1 BBV WL 7 () 5 fe A 2R i e

7-1-1 K ERAT A IR M S B UK B <. W PR, WEY B ) pKa 2/ T HAL=Me &9,
XF IR R HY A PR ARE

COOH

CH3 CH3
pK—397 pK-27O pK-376 pK—382

7-1-2 ZICRRIIRYE S “ASRILMEER VIR . B, TR pKa DT ZIRE pKa, 8K ZHRM pKa /N T
)R BRI pKaro XIS R4 H & PR

7-1-3 2,6- - FIE-4-RS TR 1) pKa /N T 3,5- H R -4-RESE RN 1K) pKas X BEEE BE45 A BRARRE
7-1 &%
7-1-1 T4 By FR R DR AR 01 T F W EBIEA, R T RET.

o pK, = 2.70 0°
OH o
5 CHs CHs

7-1-2 T HRE R BT S RN R R A AR S .

i CO,H
: COz

Ho,c"“OH vs HO,c7CO M E
| C02

CO,H
7-1-3 T 3 0 5 AL EKBUR SRR E 5¢ﬂﬂ@#¥ﬁﬁ)§5&1ﬁ& SEBYE S A BB RS, MiEF

FRPEREMG, pKa K,
Me ) 3Me/L
HO_<; »—NO, vs HOQNOz
6 5 \

Me Me

2, 6- — HIE-4-fi 3 KTy 3, 5~ HIE-4-f 3 K

7-2 2015 4F, ZEE FIRVFET A E RS R T 2R 1,2,3,4,5,6- 75850 Ot (1. X 2124 Otk ok ik g 13
AILE. 1SRN TR R: U (myo-inositol, 2) AREIAERL, @it 6 B4 & Rh ik 3, HE
I DU SR B AZ AL N S D BRI 6 25 SN % 1. (387 : DeoxoFluor A& —Fhi F I Bt S AL, Ak it
AL N, IR SOF2. EtNe3HF S&— i H S b ik 7))
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