37 BPEHFERIRCRE)E 20235 11B05H 4%

237 EPEHFERIRECREE 1) E

(2023 11 B 05 B 8:30-12:00)
ERERES5ER
«  HElBE 3.5 bR, BEEEEDNEE, AREAEE. FEFSEE | ADEASEES.
« FRERNEZR], FEMFIEHE. BRE5ESHE TR, FHEAZRFAFTBETEE.
s WRFEEFEEULIAETIRENE, S THMMEMNEGHEESGLIE.
» HMAREULAEEFERIEENEN, STHMVENMESSTIEY.
o RERIMFEEGEER), DAl HERE, RS R IEMBA BT,
+  HHERENST(BEEEL.
o  EHRUGEAEBIET, BARALEL, TN, BIREBTH.
s RFEAIERETESRULEEREZA.
o« EFEMSAEABRELXPICENERTER.
e FHHE 274 (A3 R, BVl
o EHELTERSK AEEBEAKKRTANEG.

].:ﬂﬂ %ﬁﬁﬁﬁ%% 4.1333
Li Be B B N 0 F Ne
6.941]9.012 10.81|12.01|14.01|16.00(19.00|20.18
Na | Mg Al Sl P 5 Cl | Ar
229912431 26.98 (28.09(30.97|32.07|35.45|39.95

K | Ca | Sc | Ti vV Cr | Mn | Fe | Co | Ni | Ca | Zn | Ga | Ge | As | B2 | Br | Kr
39.10|40.08 | 44.96 | 47.87 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.69|63.55 |65.38 | 69.72 | 72.64 | 74.92 | 78.96 | 79.90 | 83.80
Rb | Sr ¥ Zr | Nb (Mo | Tc | Ru | Rh | Pd [ Ag | Cd | In Sn | Sb | Te I Xe
8547 |87.62|88.91|91.22192.9]1|95.96| [98] |101.07| 10291 [ 10642|107.87 (11241 (11482 (118.71|121.76|127.60|126.90|131.29
Cs | Ba | La | Hf | Ta | W | Re | Os | Ir Pt | Au | Hg | TI | Pb | Bi | Po | At | Rn
132.91|137.33| 13891 [ 178.49| 180.95| 183.84 | 186.21 | 190.23 | 192.22 | 195.08 | 196,97 | 200,59 | 204.38 | 207.2 | 208.98 [ (209) | (210) | (222)

EE: LnEBYELEPBEREFAR, MBeFALESRHEE S,
TEHRAZGESR: 254 EHF=96485x10°Cmol™'; Aih#EiE %4 R=8.3145J K mol™';
HEESFH p=13806x 108 JK!, Mo T Fi#H Ny=6.0221 x 102 mol-,

ALEY NEE: Ac: LHA; BHT: —TA#L%E; Bn: FEFEFTHL); Bu: TH; Cy: R 4
equiv.: ¥ Et: TH; Me: PE&; OTf: —#. F&B A Ph: XX, R: 124 ; TBS: BuMe;Si-;
THF: Wi Esh: TMS: =T 8. Ts: P ERRE,

%18 DNA GKEH (6%)

DNA WEEZ A RiEmma AR (B0 A HEEE TR, G HEES ¢ A ffR s EEEN R E
Mo RBlEEFATRIA R, % DNA 55 DNA RIaeKE, WSS DNA 41 AR 8] 46 2
AAE. & WAAEE B & DNA S8S8 T AWM A E R 034 nm: BT AH 20 7 0 il
Az A B ER I n-nEARE R, HAER AR 34.3%,

F P DNA 94K 25 38 A4 B o & — Fh i Al 9 DNA FEHR(DNA tile) i &5#, BI7E P4 XUEE DNA 22
AT ERE S, SO DNA B40HIEMEPI4% DNA B E 2R fef EiER:, WM E R4 DNA #lgi 7

FElm, Hom
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e

fi4LE

-t :

Tloddom g () 3 —»
"'-" g e k|
3437

BRITEDNA DNATSER 30 I 4 B
B 1.1 DNA JUaRHE R R A% ;

1-1 HEMERE S Z@MEEE (L nm N8EAD, R A 4z EE 2 FEWRIEDUEE DNA S EfFE
HAE th B B8 3R 75 09 5 /]S 8] B .
1-2 AR[AlfY DNA #H 2 (6] fY .58 DNA BARECR, oK —+#E4% DNA g —&. WA 1.2 For,
PR TS DNA fEEh A FIREHh B TRk 7 M4 C. 7EREHE A MRIESI AN — 1R (BPLt
[ 5), w] L A A S ) o YR B LB R B s AT .
- 1 - -~
g 1 — .
- r.—--- 2 2= r: - My i_:
A B C
1.2 DNAFHAfERBESHEMRC

CLNSEIC & T C M98 R AR A K 38.0%. A 5 C MR ER S ENRIRE/RIE
te. MRMNY A S BWEEIRESNA 10.00nmol L, i RN #HTHAMEROLRELSETETERD. HEIZ
J2 o7 ) 2 4

=
1111

t/s 0.000 20.00 60.00 160.0 300.0
FHIEE (a.u.) 12.30 13.75 14.99 15.97 16.39
1-3 45 6 Z&0EE DNA“IRLN7E— k2] LAl esh
KT, MRNXA BN B EERE, 5 e
— SR R AR T W I % S AR S A
A E] LA AR B T8, 4B 1.3 B et 2
CLE R B A REE DNA 4 TR X | o
LA e GERDNA
0.04712 N/m, %ﬁ%ﬂiﬁﬂﬁ%uiﬁ : | e e !ﬁlﬁﬁ ©
AL CES e Q)
e ks 9 6 HLABYEXUEE DNA HIBEME REL m e o o
ANEZERFFEE (DNA MEEHENTEARTER | _,‘L;,:*"ﬂ- 3::,:-' (EFEAR)
BRI 2B R, RSIEN % B 1% o
5 _FBR A 1.000 GHz, HELi%4H 35 e ik ) e T
IR AR SN TR _ L
B 1L.3DNA fRBRRERASERRNIEA

1-4 KT X4 A4EE DNA FIRECH RIThA 5 DNA, BB —F oot iRy e e vfena . E50E B
i DNA &SI 502nm, 5 88ERECHTH DNA 455 WUIEFE 460 nm, EFH S5WEEMREE DNA &
e g NG S R e AL

=
F 5
H,N NH;

N cl

28 dEAIRSE (6%)

A (Ca0y) MUET/K. TR, FI{ERAERMPIERMNEER, wal{EAdRAARE., "ZEH
AN R RS
2-1 DLF R —F e = il o SAL 85 iR i B (A 2.1):

F2m, Eom
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CaCo,
1B
| =4 o
CaCl, [—— s
@k EHES
e FEHE30mMIn, WE
3 A% (B 105°C
H,0, L Ca0, 8H,0 | LA, e e Ct0:

21 EELEHEREE

2-1-1 EF S BOS W e & FHdF: ( )
A. WEhEE; B. TRBEEEY.
2-1-2 R BOZA TN Mg id B R E

2-1-3 FROSPEHBREMEHB AT A? H22 BESERER
2-1-4 FROPEEREMEHB AT A? 1 AEE: 2. BSE; 3. JLREE
2-2-1 5 HEBE@ 4R Ca0: 8H0 IR M AR W 4. SBIEE; 5. WAL

2-2-2 FRE@OPHRMERE, MAEFEMFHTSNE? ( )
A, S E RO EK-DUE IR S B R EUK- KR S A SALE I .
2-2-3 fEFEIEFE 2-2-2 PRAI AR .
2.3 TERAESZENELRAENEE. BERELBRERNE 2.2 . M#AZE 350 °C LL_ER Ca0; iliE 4
AR CaO 1 0, FHESEATLLIEF= P CaO: AR (B FBIAF=ESHE).
2-3-1 FRESEMFERRIS, FRRZEIEBRNZ: ( )
A. EFHITRERR; B. #liGEHN ESE 5K i E T,
C. E#m, MESsEMmAT, D, EeEEn, Fibmihs FirEizi;
E. e, [Ewmed i E =i, F. 4 4RN, ESESKEERM LT HEY;
2-3-2 HEZEHETFRE 020 g T HERBFIEASEHE S, BEREP Mo, 7E 101.25kPa, 25°C
T, US| 31.06 mL i (WIFERIBSE), THE™ P Ca0; HIRE 3.

EIE BFRESE (13%)
B i 52 20 B A GG 7R Bt 7 79 b iy X
Ji#(1)  HCOOH = H;0 + CO ([t 7K)
HR(2) HCOOH=H;+CO: (Hi#)

TERRKATELA RS T, EERETRN). AREKBEHTHKRERHEE, FRTLUT
56 FIR TR EAEEBE DA | mol L7 FRE/KIFRIFES, £RE T TRE—BNERF, 1%
WAL T T ZREE P P EE S H xp, PSS A0S RO 2 5 R 2% 1 E R BRI A o5 T 5 R BT BE T i
A ED, FIR R 5 AR A SO B B3R IR, i A B PR IR, HEM o R R A
EREh . FEKARR R RN APLEE N 3.0 faR, HA R4 B R b (A i AR R PR T R R

k' *?H k' 0 k's

+ H* - - .—_}I > CO
H™ " ~OH  w%oH -Ho W' _hr
Hh T e

B 3.1 HERKRE KRR AT HLE
WHRFEHE, YrREERPINA HClL, RENMEE SHEMN HWERER X RN
r1 = ki (HCOOH) (H")
F3m, Hom
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HRMEZRF AN HCL, HEEgEEE » SPERIRERNXRS:
12 = ks (HCOOH)' 3
3-1 #5:hn HCI A0 HCI 45 1 B B9 s BEEh 17 12 .
3-2 it R REE R Bk B ke 7T LR S P RRAE KR T BT @A 3L K., #F 200-300 °C JEREA, W
AERETHRNEEES L L R TE:

{ il 200 230 260 280
lg[ki/(mol! L s71)] =3.71 =2.75 -1.91] 120
lg[k2/(mol?3 L2 s71) -5.61 -4.75 -4.21 -3.65

3.2-1 #F pKn 5 b A IR FRN.
3-2-2 B FERPAREETH pKy, HFEFHBERETILIER.
3-3 FPER K AR R N )l B K e ST
K = [CO(aq))/[HCOOH(aq)]
Hdh, [CO(aq))FI[HCOOH(aq)] 4 B ik F it if AR AP CO M ERIIIRAE . R+ CO FEUH(g)fifiiHE(ag)
hEEE, MPRMIEFETIMAY. £LERERMERSZERGEA BT YIRE o, BLEE#E
75 R RHEEE T ROk EE, MR B RN &R P EESHERRAR)E 25 CO MR 1 BE /R 2
2 tt: O =n(CO)n(HCOOH). CO TEFUHMSAHP I RE Kp E X N: Kp=[CO(g))/[CO(ag)]-
T KMFTER, H O KoMl FEEH R WM ERTIA.
3-4 LEGEIRR, 7E 200-300 °C FHRAETEEIP, 1g K # 1g Kp B SEEMEE /T E8UFM&MERSR, W
TR, Hep TELK 8.
lg K=-3.0x 10%T+59; lgKp=13x10%T-14
THE 200-300 °C PN F R it /K I R fFT AR 18 BE AR BE ZEAHP co 1 CO TEHRLAH HH BIE R K5 AH D o
3-5 UGB, ¥xr <0.1 8, #F200-300 °C @A, 105 VTHERRIFMEMNERXR, HMEN ki
ELLFRFR: —2303Rkp = AH°co+ SAH D.
3-5-1 #EFLMIFIEN, H Kp fl xr &R
352 BEYxr <018, lg05 /T EFRIFEMECENER.
B TR y=rx), yFx9FH dyide wTEIT (R P afebhhFH, z A x HEH):
f(x) ac+b In x In (ax + &) Inz In {az + b)
dyldx a 1 /x al(ax + b) 1/zdzldx al(az + b)-dzldx
3-6 RFEEM AR, AIERBRERMNFG FEERERERBRME, KBS, Rull&5% Ru1 Bk
thy —, HAEGPERERMTENE 3.2 BRdE: BFEEL LRSS 789 BN EEY).

HCOO- -CO; Hcoo
X

Ru-1
Ch 4
P-if_
CJ Tl
d | \CI B I\"
& -co,
LA
c 3

FI
NP, = {Tf_‘*p = N(CHZCH PPha)y
P

B 3.2 iR 4k 0 R R AR e B
F4m, FKO9M
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E329, A. B. CHARul 6 Bifrib &4, Edh&HF CloEk: AR CHSHERTAMC, H
e X AEMRENY); Ru FEEEATFRRTREAZ. SHEESY A. B, C, A’. CHIEH(EVLA
‘H“T.I— [«:'iﬁﬁ HP3 {tﬁ}n

48 Zn-IL, ZIKHEGE (15%)

Zn-I b2 —FOK R W, (ENBERMEERRS, LEREHZIRE. LU Zn-I, B IERA
B L, AHWNEE Zn, DL ZoSO RO B . TR RI,. HAlE A EMERE TN ZnS0,, (BIEHEXH
AN CuS0y 8% CuCla B, PIRAE e it IEMR I R, AR AdndE R AR B E R E R ET L, 1]
@ TZEBAMEEEE. UL AER. JEAREENTERELEHRESE TR 1 . —LE4bEEaxtn
bk e AR BB 3 K & B T 4R Gibbs £ R B HEEBAG,° T 2.

1L ERERRMIERR SR Rt et R

LG L e R PR AR FL A EorV Z & /mAh(g L)
1 ZnSOy TELER +10.536 175
2 CuSOy FLEE, +0.70 348
3 CuCly L E, +0.70 348
4 CuCl; T +1.20 182
* 2. AJREFH 3R —Eedh 2 MR
AL J5 HL R b e AT L EorV KEETF AGo°/k] mol”!
Zn**Zn —0.762 Cu® 65.5
Io/T +0.536 Cu* 50.0
Cu?*/Cu’ +0.159 Zn** ~147.1
Cu?*/Cu +0.340 ol ~131.2
5 -51.6

4-1 B HE 14 X R IEE X B il R .

42 SC5G 3 T AERM P AN EEATR A, SEIE 4 AR M EEL & B,

4-2-1 HE A FHERREE

4-2-2 i+ B MR HE Gibbs AR B HfEAE.

4-3 RV ER R P B IR ISR AR, TR FHRTT Zo-1, SRS REE R T IEARP S mE, &3
Ll Whikg 37R)-

4-3-1 IE R LL ZnSO, A AR ;

4-3-2 fAHRLA ZnSO, HHER, IEHRLEL CuCl, HHEER .

4-4 F Zn-I, Bib 0] F o A:

() Zn (s) | ZnSO4 (1.0 M) || CuCL; (1.0 M) | Lz (s) (+), HIRIEH XA AR X BFRIERERN N 1.0mL, Zn f1 1
=14 2.0 mmol, Ll 200 mA {5 HRAE 482 s j5, HEBEBABREBEHEN L. AR B B LUEANS
B,

%58 KBS (9%)

KK RENEEARMERNE. Kk o FiEd S giEs, MEREE. EA0%EL, TTUERAR
BT, A4S RBLT 19 FEARK. Ha, ATHBARRIK1DENE W, Bk H e 0K T 5,
TS FTARAY “vk VIPESI AGEH, BREKEST 3 GPa MEN FREBFFERENERK, B LI7ER
WHIREME DTCE A FAE. 2018 FRFESFES AP R T RIBTFENIK VI, fEMNE., KA RITEMIKE
PEGHRE T VIL EKSTEEERIBIME R REE.

5-1 S RMERR T RBKTN S BANK TR EEW0.920 gem™). X TKFEHMLE, —HESSZKE
RIFEHERNE . 1930 448, MR X W78 i, F2EsiRd TIRNBMARARIK LA TSR, mE

gsm, Lom
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5.0(a) B, SMEECN a=0.782nm, ¢=0.736 nm. 24, FEERFHATFRIVERE, XRBKMFFHT
SHERTIN, KPREHFEE—ENEF. RRKPMEEGEHWE s 10T, ATLUFEH, SHbaERT
FEEETREEPIENEES A, BIEREAENSEREA 12, ERREKS FHEERRMNRA. R%E
AEA SR, RREHAN a=0451 nm, ¢=0.736 nm.

-. I..t ; ) : . il : )
e |44 ) |
| ..«_-ﬁ’ie/ -n*::.. _ J_féfa# e : % AX)(
.QJ-—-r-- kod ? 8 lﬂ .
(a) ) i
B 5.1 JURKIGEH

5-1-1 5. 1(D)FTROKHIEE -, B KA FHa LA rI LR ? .

5-1-2 FF kP SN E LU KA EUE A8, Pauling BB 5. fitfg i, WBRKP KL FEETE 5.1(a)
FiRsesan, NHEREHAE, WRKSTFHRAIAE—, WEERRNAEE S, S=ksln2, HH,
ke RIERZE R, QREAGGFBCEMMICRSE. SHE 1mol K FRIKIQ H (HHEWEHRE
BAEIED, HE 50 SRR (EA: JKT mol™).

5-2 vk VIl MR TE 5.1(c), MmiEE a=0330nm, O-H #AE N 0.0972 nm, F5#H H-O-H FI# A
A 109.5°, 1ZEH RIFEEER KA FERUR PE .

5-2-1 S S RGETE R e GiE A B R RIR S

5-2-2 HEK VI SERERE.

5-2-3 ¥k VI ISR 50K I LB, FHFMEE R 5.1 Frasit, IHFEEmE R fR 4 R .

Fel BTR (17%)

2023 i TR 442 7 B 3Cif(M. G. Bawendi). A& Er(L. E. Brus)FIfHEEZIR(A. 1. Ekimov), LAFE
i 17£ & T S(Quantum Dots, QDs)ARHLAIR B A MM TN, BT 22 —MhiiE2) 2~10 nm B 4E40
¥k, FRLHEFSEERSR -V, [-VI. V. VIVIETEERESEAEERE &R, #lin
CuCl. ME(M=Zn, Cd: E=S, Se, Te)%%. BT BHHAMRT A, SERNREE ML RFRE £%
ke, B TR, EREAEAMARA IZREHR.

6-1 BT A4 RS R R thid KM e CRAE. 5 HER & BERIBERIA R 4 g R KiE
MAENEANERE. B0 ANEENETEBER VL IRENSE TUERHAGENESED T2 F iR R,
WIAAET SR EERSES. B/KREREHENS, KEEZENEFAEH &R —EERELEZ T,
6-1-1 & Hk CdSe BT AEMEM AR : E5FFPTE CACL R P IA—%E &K NaHSe 5, =3
4 BUE R . Bl NaOH iS5 pH fREFE 11 £4. BHtRMIEFIEN.

HIEN EEEENLZ, () RNMPBETRETEREAS, RMESEEHERETARE: (b) £

FEREER, CEBfEtHER;: (o KEEREP RN —RRPFEFFREFRBISFNY, Pl
¥ 7, W(HSCH,COOH). 4398k Ul kit B S iy R A .
6-1-2 % T 6-1-1 FH i &L MG A HE B MUY, IR 3T T RN R Roiuk. &£ 57 R CdCl,
IR, kDN —E B NaxSeOs. NaBH, 1 NoH, ¥l 848 iz mi#i A E R (A], #]RLEREAS
@R CdSe. BH CdSe ARMIETFAER. XE NaBHs 2IBER, RN HEESE~E, XESHE
R T #P SR

Fgem, H£om



F 37 BPEEEKRT R RE)LRE 2023E 11 H 053 1tR

6-2 X FHE T AFHEMSR RS XBROMEBSEFRS, MEAE
~F CdSe BT SR MRECEIE, WE 6.1 fic. MELEHR, MEETAR
R A, W phfr B TR R A AR .
6-2-1 FIEE T S RTAE R, MBUERERE: ( )

(a) BER(FMEEATTFFEED)  (b) LLB(RHARBHS Ty M a))
6-2-2 BHE R T AU RTAE R, MRUIERT T ( )

(a) ZE (b) R

FRRR U 7 2 A A ARk ) TR A .

6-3 BT A0 fERYEIRE. b, FROVETH—REERERRLER
TR RICHTIE K pERTRE:
A—C 3 Ax

A*—Y A+ iy (6-2)

A*—H 3 A (6-3)
XH, ARREESFEREOMANET B), AXNRYOLEF=ERERES T, LhANEIEKRE). kA
WMERSTRETREMERER, kLABERED Tl RS FREANIREFERR) 7 VR B RS HE
., RN RE6-DEFEFEASE r =L BESS TRIET RVAGESE = k[A*].

KIEETFE EXN: ¢= BERFICTFEERTE N TR =Fil. FRARNBE. F=r, M

FTREKFER, FidA Fo.
6-3-1 #F LA RHTOCEF=FEy MRENX (ZgdHdo) -
6-3-2 HEBEIIERE, RERELFESEIL. N CEIERZITFE, ME R R EmEL, E
SIA*)[A*o= le FTEHBIN RN FHFdin HPAXNEES ST AXFIRE, [A*) AR EE IR Z
BEESSTHERE. ESERNTOEHEGMRER (ZddHn).
6-4 TR, RIFFFEVRGE RN SE RO RV EE AR . VORERKNRFER S, I,
FEAIEE R KNGS E KT .
6-4-1 ZhAEW K : X REBRER NG T 58 KA b oz A KM, 7 6-3 PR REARR LR
BEf b, EFEEW T —FRIHFE A*RLFE:

A*+Q—tt 5 A (6-4)

BHahERKERMVOER TR MRIEN. FHILE RIS HIRIER.
6-4-2 TSR R F ARSI T A SRKH Q MIE M EERME &Y AQ, ThixE &WAKH
K6, MM FBCREHF KPS . 1E 6-3 PEARCTEMRM £, BFE—ITF A HIILE:

A+Q=22=A0 (6-5)

X— TR SR LR IR A T FE A PR E. BHESERERZRNIE TE TN

i T Tk 3.

6-5 MAFEKFG, BEMEEBRENRTAF BEFREREN: FIF=1+K[0], K HERKZEH.
(BF: SRAKRAERRFEF LKL, )

6-5-1 EHahEFE K PEKEH K fiFREA.

6-5-2 R FH AT K PFEKZH K HiFiEA.

6-6 BT R RNERKAECHATEY S TRk, 7517 B EZ 0 FRR(JdAMP)A CdSe BET A%

e BRI, RGN T LI EE:

Intensity (a.u.)

(6-1) 300 400 300 600 700

Wavelength (nm)
B 6.1 CdSe FIRCLIH

dAMP H#EFE ¢/ (mmol L)

0.00

1.00

2.00

3.00

4.00

5.00

6.00

FuolF

1.00

1.17

1.34

1.51

1.69

1.88

2.07

FIM, FE9M
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6-6-1 THE ARSI SR B % B B(dAMP) B 2GR KR H K

6-6-2 L% CdSe BT A tHdin = 40 ns, && L/NEPAEE, FRZIENEIERK TREKR
REHFEH L ks FAREEK, S Ko HIEXEHE 5 R W L1818 5 0 KR s R 2 F
KHLEI? e, HHAEB. HA68, THL5 H— 8 5 A LR A DA W SO6 I R AL .

BTHE EEBE (10%)

7-1 4rAlE =8 P E AR - E A A 5.

7-2 R LA TR B B R A RN AR X (W R B O AT AR ), R TR IR R S B
i 2 | 7-2-2

3 b O (8]
TP o O
A B NC MeQ

A B

7-3 LU T =MEsYn R EHNEIHREHTHEF -

fy, s
OCH; 'ED/I,’ 7 o-P-o
P. 0 O
HiCO™ "OCH; 5 M
1 o 3

7-4 75 'HNMR FAEF, H 2R R RIR R8s . R bt F S AN TR, R0
H B0 (ppm) Sl MIM/D
741 L R R IL AP0 O C SR THTER: H (0L | 742 @it UL F A ML AR IkEE R, Ert ik
FAB KT N ATHES. Fidk H B2 KB NEEATHEAL

S N
ks %:?

()
A oy @

7-5 EENEHT, ¥HREFRLKER, NSk ERSeERMEEER, WEXKEERDT. ELT
A ok P S/ i R ECTK B RRTIRA : ( )
a) —#fH: b) Al ) AR d) F=LAE
7-6 RV SR TS, EMEMEE LA E. TR AKESBEERAENECETHE: ( )
a) ZMAEE: b) A o) FHRLE: d) KK

B EEETEE5M ene RFL (13%)
WA RIS EHERM (Allylic Diazene Rearrangement, ADR)F] U\ N2 ene SRl e v, AEMEES

fERS, RAEXRBE. HEMAW TR

.r'NH. -
H™ N H N

~ T e

8-1 ML A TR TR, REBAAEEE. EHPEE A fSLEERK, R EES~Y B
hFEMRREF C1 A1 C2 B4Ent i HY K TR B

Hem, H£om
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O
OBn OTBS 'BH
i e - - A ] *131 e, G
B, CHCI .
N 3 [El#. &h -
'\-.H HTs 420 -t CQDHHNE'DQEJ B

8-2 Retro-ene e Wl Diels-Alder RS &, 7 AMFHAR 1 4-FEET. BHERNFE A, B LLE
C HIZH, #W D TPEMHERR, LLERTERBRFEEER.
TBSO™ S

2 o 10 mol% Ec{ﬂ‘f‘ﬂa.' A cat. (NH4)gMo70:4 B
.
* \[H\H CHsClp, - 78°C  CygH300285i H,0, MeOH, 25°C  C16H3004SSi

G"B

HCUMeOH (CHOH); 0

DCE, 50 °C HCI / MeOH ) CH;,
C10H1502S HsC

8-3 UL EfSE, SERELT RB:
8-3-1

TBSO ™ ™

S B
ﬁ cat. (NHggMorOz4 Wo ,10% BHT __ AcOHITHFH,0 @111) _
e H,0, MeOH, 25°C  PhCHa, 70°C, 64 h 70°C, 14 h '

a

L AL W RN
S‘—DD
Ph CO:Me

B MEHRMN (11%)

{E E 2 AL Corey iREZETE 4 & Al o8 &I (a-Santalene) P 8 5045 45 BERE (1) A o ALIR 1L,
Hl a-IREER(2); HEHEEBEBRPRAENRN 3, BRBEEEELEWRE o 18, RETEME)4. X
Fihibl B e 2 Al S H0(H)-4 BT [RI FREE R AR, A4 REHERE (1) B B e SUBTRE b A ) 2 19 250 4 1T e

LR 4.
0 %E Bra, CISOH_ 0 PEE" , B *155 5

8-3-2

(+)-camphor (1) (+)-4 (=)-4
lEI’j, AcOH
& A Br B
Bry, CISOsH, i, 5h Zn, HBr 0 '
60%
Br 2 Br 3 64% (+)-4

9-1 M 2 AR 3 By (A4
9-2 i H M(+)-14 Bli(—)-4) s o [a) .
9-3 [ BB AL SR EREL R A RAEMERA: H-10=Z4% T 7ME .

Fom, Ho9m



H18 129

-1 2 4)

P e P AN EERE R Z (MU RE 9 21 Aty  RIIEMEE Y9 21%0.34 nm = 7.14 nm. 1 4}

29T BAIE DNA SURESS WA BTN, 705 S {501 A e s Ak PR ol i et 1F 2 A F (6] — S e e F EEE
RRIESFHE 22 360" M R . 21x34.3° = 720.3°, IEUFHE 360° (1 2 ff (360" A1 M7 T4 1
e 0 21 A& B L% 5% FEO R N Y 4 3

1-2 (M54
IR A TEIRRIL &Y C 2 )G 300 GIMEER 8 38.0%, FFIEEHHEE 10.00 nM, FIHEZEIE
SRATHEEL )y A (9IRF ROBIRBERTEIE  F=/k'ca + 1.384*(10.00-ca)
B k=1.230
RNTTA ca =(F-1.38%10%1,23)/(1.23-1.38*1.23)

ts 0.000 20.00 60.00 160.0 300.0
% EAE (au.) 12.30 13.75 14.99 15.97 16.39
A TR (M) 10.00 6.898 4.245 2.148 1.249
OREHEALERE 24)
#FHES (EB) &, B8 EMLE, lgca=Inco-ky , NHE 7-3-1

FEHLZ, HHEHAR—ERM. Inca=2.048 -0.00662 ¢ ,
A ER)

R?=0.93614 (HEBr— & R AT 2

=5 T T T T T T T 1.0

2o}

[na]™

LS

!

R
Laf

In {c, / 1[nm]}

1 fe,

05

lﬂ i i 5 i & L
| 50 100 150
Pl

NESE (T | 1 i [ R |
o.q
200 =0 ] i} 5o 100

15 M0 N0
th

B 7-3-1 Inca ~ t B B 7-32 Uea~tH
1

¢i@:@mﬂﬂ¢l-:=h ook SR, oo ¢ B EIAOVREE, co NATRAIREE 10.00 M
0

l/ea - =0.0972 + ﬂ.ﬂgﬂﬂ

B k=0.00233 [Ilbbﬂ] gl =

AERHHAE.

2.33x10 M' 5! (RAERECHINGIES 1 4 ER2D)

1-3 b3 4)

X F WA, HMERE b=nk, JEep n RISRADNEG ORI MRS B,
6 1~ DNA ¥ EKfE 7-k=0.28272 N/m, | 4 WAARATRAH AR m=7.161x102" kg, | & ¥
R aFiE M, = 4.313x10° g/mol | 4}

1-4 (24)

WY mete 5 TUEE DNA 458 Rl DNA TZER2Z A, 5 DNA Wi Af - ERIEM, Tl
4% (Fhn-nBR R, & e BRI EERARTR 1 5), 58 DNA RaR
HAEEER (EHBRERATR14).




W2l 135
2-1-1 (149 2-1-2 (1 4)
B Ak A L LR (0 JSE LA S R A 2 T 2 B 1 74 O o
BB A TR LG L IRk T A e L A S TP T

2-13 (14D
AL T i i COs (1 40), BALAE b S0 F B RUK B RE B S ) S5 Ca?*iE

& CaCO: T3, BEm ™ Whal)d .

2-14 (1)
LRy A R bR R MY CaCOy (1 24) M e JE I ik A 45 fr dal e
2-2-1 (2 43
CaCls + HyOs + 2 NHa 10 + 6 Hi0 —— Ca028H20 + 2 NH4CI (2 45)
2-2-2 (14 2223 (14D
A JZ AR RORIETIMRIE, U T fALES CREK AP A
FUTEHTIMZE), WiERM FilRiedErkE. (1)

231 249

ABCE
f—Nn1 4, sk X2 AAREFmS 14, 4PN ENG 25
232 (34)
2Ca0; —— 2Ca0 + Oy

noz2 = (pV)YRT = 101250 Pa *31.06 * 10 m? /(8.314 J K*! mol 1% (273.15+30K)
=0.00125mol (1 7)

neao2 = 0.20 g / 72.08 g mol™' = 0.00277 mol (1 43')

M =2*0.00125/0.00277=90% (1 4})

tab R SR E LA A, BTFHALM 4.




o3 M PR (317, 13%)

WA Hel . Af

o = k,micomy) (14
3674 | HCOH) JuIRAEFONT AR TR, JEHCIC L) 1 100 00021 By bl v il «
HCOOH + ' = HC(OH),'
k' (HCOOM)(HY) = k', (HC(OH)})
W (HCCOM)Y) = k' /K -, (HCOOH)(H') 14
AW, B A3 VSV ]
ry = k'y - (HC(OH)}) = (HCOOH)(H") = k,(HCOOH)(H*) (3.4)
Wtk = k' ok 4y /K - C14r)
34, WMMPELNIEW 1 40 (HC(OH))ZIKIEM 1 4, WHUTCRIEH 1 4
AN HCLIEE, H* 4121 HCOOH () ol 12 11
_ [H*][HCoO™] _ [H*]? (H*)?
® = THCOOH] ~ [HCOOH] ~ (HCOOH)
C14r)
M PR O L RS E AL NI, P @it HCOOM (e 1S IEARh % T- L4 4 1% (HCOOH ), 1)
(H*) = [K,(HCOOH)]%® C141)
LA 3ai, 1 C(141)
r; = kK3 - (HCOOH)'® (14)
44y, FAIMA HCI S F otk 1 4, BHIESM H'F HCOOH 5% 1 4+, %%
TEIEH 1 4
3.2.1 H‘I 3-] I'ﬁl'
) ky = kyKO5 (14
324 | B Ig k=g k + 0.5 Ig K
W: pK.=2(lgk - lg k2) a4
e g 210 240 260 280
#3454 || pKs 3.80 4.00 4.60 4.90
pKa BTG, iR F K A A0 T 2555 A A BRI
34y, HHSE 24, WHRR 1 M0 4y, ekl B2
3.3 Q = n(C0)/n(HCOOH)
WICO(R)] + Vou[COCaq)] ¥ /VaqKp[CO(aq)] + [CO(aq)] [cO(aq)]
L a = B 0970 = . i
3R Vg [HCOOH (a)] [HCOOH(aq)] (ficoon(ag)] ¢/ ko + 1)
= lr{ﬂ'"if‘paqﬁﬂ +1) “ ‘}H‘
KBRS xp = Vag/(Vaq + V)
OBV Vo = 1/xy = 1 (143)
Q Q xrQ

K= ko ¥~ (=Ko +1 (=1 )Kp + %7

(1 4, FMTERS)
334, M QF K MPER (H Vi Vag RE XGOSR | 4y H xr ERNRTACHOHE
bt 14, eGR4},




3t 4 4

HUW van't Hofr A il P
dlgK AN
d(1/T)  2.303R

g K ~1/TRY R J9—AH 0/ (2.303R) (14

AHPco ™ =2.303R(=3.0) x 107 ) mol! = 2,303 x 8.314 x 3.0 = 57 (ki mol') (1 &)

- N L K = [CO@ICO(me) )% 1 (1) J52 1 Sk

CO (aq) = CO ()

ES]L

dgKp _ _—AHy

d(1/T)  2.303R

8Nlg Kp ~1/TRY &9 AN, /(2.303R) C14)

AHp = 2.303R(1.3) % 10* ) mol"' = 2,303 x 8.314 x 1.3 = 24 (kJ mol*') (14
(44 REETIIEM 1 40 PIPERE 2 WAH G HEM 1 4)

3-5-1
54

B3 3-3 P AFAY K FQ KR, 18,
dIn@
In(K -+ [(1/xy = DKp + 1])

‘ (LIIT) g ST dlInk (1/ 1) dK,
nk d n Xy = 3]
=za/m Taam "xr = DKo + 1 = TS G - DK +1 (/T
CIEFR IR RLAH o M2y, Hxd Mmoo RFFEW, 14D
_ dInK M (1/xr = DKp _ dInkp
S d(YT) T (U /xp = DK, +1 d(1/T)
CIERERMRX BLAH o FIAH T4, 240
_ -l'-:'l-ch (lfx-p m— I}Hp } ﬂHD
R T (Q/xy=1Kp+1 R
(MR BN M, 14 i , ;
dlgQ ngQ 1/xr — 1)Kp
e =g = R = e G ko 41

=

AHp

__(1/xy = 1)Kp
(1,1"1'1- o I)Hp + 1

(14)

24

54, LT FBHR, FHpMNSHHR, Fingd CRREMI) .
fEIHRIRSIEIH A (200-300°C) , R 34 b A, MK, By 74220 (AR
B (<0.1) B, (1/2p = 1DKp » 1, FLA VERK-1, kglE RN HE. InQeo~1/TEIAR
W HIEAESE R . (1 4y TUIBA xy=0,1 F0 Kpp Wi i1 308 = -0.985 ~ ~0.995 4 5r)

25 KpMPpBAMAEIS 1 2 Btk s, MRS HLDy-1 @ L 9.

x50

A NPsRuClHCOO) B NP3sRuCIH C NPaRuCl(Hz)*
A’ NP3RuH(HCOO) €' NPsRuH(H2)*
A1 5y, BIHHRT 5.




BN 2ty IR A )

4\
i

2
IRy

TN Cule S NEIR 0 b  gs0  0.70 V

b hoidw=Jl
Mot e
oUW e il
i By A 00 o= Y

LA R LE,

Wl

AN A Ly ko= 20W

WL 3 N Il

200 + 0= 20

lad o= 21

A0 420 = 20l (18D

I L A dpa®0,0892 = 2p(1a/1F)/0,0592 + 20°(Cu?* ICu' Y0,0592 ~ g, Koo (Cul) (1 4)
2 K (Cul) = [ @°(La/1) + p°(Cu'/Cu') = ga° 10,0592 (1 43)
© (0830 + 0,159 <2x0,70)/0,0502 = =1 1,9

A AG(Culy = 1001 w12 51071

(R4 & BRH Ky MIERREARN 3 40 148 IEMAFA 1 2)

(s

B YL SRS A4 DB Wrpa® = 1,20 V

ACH +2e = 13+ 2C1

MG 2AGWO(C) + AGa(12) = 20G°(IC) = =2Fp,°

AGu(IC) = MGO(CI) = Fipy® = =131,2 4 96.485%1,20 = —15.4 (k) mol")

(%3 4 BHAGCHEMNRRIERN 2 7, MB|IEMER 14

4-3-1
a4

MY 9= @*(Zn*/Zn) = =0.762 V
RS @.o= @) =+0536V

E=g —gp.=0536-(-0.762)~ |.298 V
1F A HLR 9 Znt 1,
fils 75 W
nFE  2-96485 - 1.298/3600
P m@n+1)  0.0654 + 0.1269 X 2

Q@ R4 BRI

= 218.0 (Wh/kg)

(L)
(e

Fe 44, MY 2, EMQIEARER | 4, AKIBERTEK 12 EWER L2




4-3-2
70

R H 0 1,20 V RSB IE MR RE: 2IC] + 2e = [+ 2CF
MR .= @°(Zn?/Zn)=-0.762 V,
EHEYS: gu=p°=+120V
Ey=q.—¢.=1.20—-(-0.762) = 1.96 V (14
m=2 (I ﬁ"}
{ERCR AL 0.70V X REAY IEMRSZRE: 2Cu? + Iz + de = 2Cul
FRER: o.=0°Zn*Zn)=-0.76 V,
EWREH: @o=¢°=+070V
Er=g.-¢.=0.70-(-0.76)= 146 V (14
m=4 (14
o B L L R 9
21Cl + 2CuCl; + 3Zn = 2Cul + 3ZnCl
B TF S AR 4L AR Y9 2Cul + 3ZnCl (144
fEREE .

(n, E; +n,E;)F
P = m(2Cul + 3ZnCl)

(2 X 1.96 + 4 x 1.46) X 96485/3600

N 2 % 0.1904 + 3 % 0.1364 = 331 (Wh/ke)

(24

FT 0 2TENBE L, 2MRBRTEE 14, EROEARER 174, EEREETHEK 1
a, ERER1 S

355

200 mA {8 5 iR 482 s BRI BETFEH
0.200 x 482/96485 = 1.00x10 mol = 1.00 (mmol) (14
ftRkE Zn—2e=Zn*

TSR S B F P [Zn?*] = 1.0 + 1.00/2/1.0 = 1.5 (mol L") (14
IEfR[X: 2Cu®* + 12 (s) + 4e =2Cul (s)

JBUER 45 3R f BB AR R P [Cu?*] = 1.0 = 1.00/2/1.0 = (0.5 mol L) (4
il L Zh 34 .

20522 glcu*]? — (p°(Zn®* /2n) + on

0.0592 [Cu?*]

= 'PFE - ‘Pu'[znz+fzn) + 2 IE [EI'JH']

00592 05
2 B1s5

lg[Zn?*])

E=¢,—¢p_.=¢%+

=0.70 - (-0.762) +

=145V
(24)

54, BBBTYH 1 4, EARMESTIEM 25, Nernst 578 14, ERER1S




BB KNS 2445, & 9%)

5-1-1
*35

6 (3)

5-1-2
57

ﬂmﬁﬁﬁﬁ{iﬂmmﬂﬁﬁﬁ- 0 uzll".m H(TEE}HJL-_—. (_%}'"a (3 ﬁ}

& SRUK LM BT ANE: 5= AIn = K In(2)" =k N, In(3)= R In(3) (249
=8.314x0.4055 J mol” K" =3.371 J mol” K"

5-2-1
7% 10 5+

i E 24 0 ¥, 4AATERMRESMEL, HAeRR:
(0, 0, 0); C1/2, 1/2, 1/2) (24) BIEMER 7.
J—HRERN—7, MEFHHIL
s PRiZE 4 HEREF, B53E 8 rHE:
H RFRFirh s iEehrd ek b, xRN s B SR -F a6

TH AL d=3a=1.732x0.330 nm= 0.572 nm

BRATGEN AN 2R T A BMALR, 3 MEFRSEAE, A (hxx)
51 ANATARAE O-H BMHE B 0.0972nm /0.572 nm =0.170
2 ARE O-H R E: 1/2-0.170=10.330
8 A~ H a9 8 4 51 A (F84) WEMER14
HF—HRERN—2 MEEHAL
(0.170, 0.170, 0.170) (0.330, 0.330, 0.330)
(0.830, 0.830, 0.170) (0.670, 0.670, 0.330)
(0.830, 0.170. 0.830) (0.670, 0.330, 0.670)
(0.170, 0.830, 0.830) (0.330, 0.670, 0.670)

FEASER, PERITIRE

5-2-2
*30

7K VII gelR P B E 2 M KaF,
BEERYV = ¢ = (0330 om)’ =3.59%102nm* = 3.59x10* cm’

(14
# ;3

_ZxM _ 2%18.0 g mol™
N,xV  6.02x10”mol™ x3.59x10™cm®

= 1.67gem™ (24

5-2-3
*35

UK VI B8 BEERT B XK BB (1 43D, R IR A3 A2 E4RAS 2 LAS
RIXAKMAN, RARSGHEARENIE, NE S20)TLFEH, %Kk vl R
AERRRN - RFHEN, DV EAKMER, FEBFEMK. 24D




ol WMTm (s 17%)

6-1-1 Cd?' 4 HSe~+ OH~ = CdSe + H,0 (244
(@) Pl S P (HSe™ Ser k¥ CdSe) ik (1 4)
6 (b) MUFFHD CdSe Nk s i Jo cd 2L, T BLA G 4G & (14
() {9 RINOHENETT RLAL Cal & o0 PR R FBT R I, G 4r)
YO NG AR, T BLAW WL AEE A IR A A MO REE QL )
6-1-2 | 4Cd*'+ 4 SeOx+ 6BHy ™ 12 H;0 = 4CdSe + 6B(OH) = + 12H; (4 41)
3t 4 4
6-2-1 | (b) £nFE(m <l &0y FEal) (1 4)
14
6-2-2 | (b) AW, (14)
3534 | X RE T ARSI ) R I A b i B ).
6-3-1 =
3t 3 48 o AMSRAIERL A L, -k [AY] -k, [A*]=0 (14
I
A¥] = 0 (149)
[4°] kf +k, ”
KRR, re=k[A*), B ¢=Flhh=rid L T
sﬁﬂ = r'r = kI[A*] = kffﬂ = k‘r fl ﬂ')
I, I, I(k, +k,) Kk, +k,
6-3-2 w__k
AT A SEHL B R [""‘ A
3t 3 4 A¥—iy A
#: “'[:L - (k,+ k) A% (1 4)
BaRN: In[A*)/[A*o=- (k, + k,)! (14
1_ [A*] _ kg
PN H i eo il 2 A", e
]
- (140
g T
6-4-1 K, )
2 - _ (LM
#29 4 k, +k,+k [O]
|
T = (14
k.f +'kn'+ kﬂ-[QI
6-4-2 . k, —
3 2 4y k, +k,
= I C14r)




6-5-1

K=—3l— (2490)
3t 2 4 k, +k,
K¢, k, k,
=lo o / )
F oo ek % +k,f+k,.[m
k +kd+k [Q]
k,+k, '+k, i, 9]
652 | imaAsdRaad iR, WION Q 5 A MAEEALET-m: A -+QF @il AQ
4 (AQ] , [AQ] _
K, = i K[Q] (14
TIAQI Al £
1% [Ab _[AMAQL | 1AQ]_, & K.[Q] (14
[A] [A] [A] :
RN Q FIEN, P07 A HIREEI[A), FHIEEN Q 1E(eRt, E¥en-F
1 I
) A = A i !H_]h Fz
ROMCRE (RS A ROVREE) [A] 1+K¢[Q]I Jor WA 1+k3[Q]ﬂ
%=1+KS[Q] (14
K=K, (14)
6-6-1 | BTGNS TR, SRA Fo/F=1+0.178 cgamps(m mol L) (14
24 | MBAHIFHEPEESBIERI, &2 0.17~0.19 28, @24
HREH: £K=0.178 (m mol L-H)~' = 178 (L mol™") (14
6-6-2 | EFshAmE RN, XTH 6-3-2 Fl 6-5-1 RHIA, H K =10k, (14
oo kq= Klto= 178 (L mol™") / (40x107 s) = 4.45 x 10°(Lmol™' s™) (14"

HRBERERNIM, K=K=0.178 (m mol L") (14
ke (1 4r) ATLAMCBUBEWGLFRR, dnSRANBH 9 TR ik 2k, WAL .
C1 43Dt SR A R AR R PE AR T e e e, W ozhAspLp . L4




W EEEE (10%)
'?- .’ﬁ'ﬂ'lﬂ]lltﬂ ORI AR 2- P ARCREMEE (DR S M B

= q
CF = O{D
N & o
©/ oy & @’D anti Me
n--ﬂ'cu
2 1 27

7-2 0L LA R AL 151 b R 0T A S g e S o4 (M 2 ol L FEY 107 S Pt ), 10 22 1
AR 04 167 .

7-2-1

wE AR (A, THIkWR (1) Jk29r

7-2-2

WA AP (14, B Pk A (36 1 AL R SLAT R ERT (1 9> 32 4p

7-3 BT =ML EVI60 R 5 s 21T HER: .

I R s
HyCO~ EH; 1
2 3
HR:

1<2<3: RATEMIERFAHS WEBHERAMY, 25

7-4-1 H LA T PiRMEAPeh O © JRFATERE H ML 6L MK BI/NEEATHED o

BR:  1>2 RATEWMHTFA G, WEERDMNG, 25,
7-4-2 i H LA F AR SR s AT /MU DTS ITR H A9 SEALE AKEINEAT
1.

2.42
3.94
S
£ H NUQ/ 3.24 H
B

M 1 4y, DU RAE W L G, 3 2 )

2>1 RAFIEWHTEA 9y, WEHLAR/Yy, 15,

7-5

¥d: al o

7-6

et b o KA G ) Ay JEEY ) AN g AnsEMIL, 362 90



WS (224 85 13%) MAT8 509 ene KN

8-1
=M. H
|+ hoalitle | BnO £ e
E“D :1 ___-""“\ﬁms !5!.&} :1- R ':ITBS
e R . H
ﬁk H G
A
PEB 2 4 ikl 1 4, JL 3 4y, IUImEL | WO ET 4. Cle 8 C2¢ R = 1 05,
UERCE R L3 g, M Ad A B AT o
82
3%
TBSO™ S CHag
(%)
A T4 2 43, SERIESE 1 2. 363 20, IR DA Bl RO SRTE RS

R4 LS.

ﬁQi’P
TBSO™ 'S ?Ha
: H
/@j (*)

B a2 4, LIk 2, 363 40

“s-0
OMe
(%)

e WHE 2 4p, SCARAETE 1 Sr D63 Gre JCIREN AR 5.

~

@ fma

H
H’d D Wilal, 1 49r SO 24)

8-3 HE L AR AL, SEIRRAT BRIV

8-3-1

Nel

18 (76%)

WA 15, SLIBILSE ) 4y 362 5, JLAbES
A8,

B§-3-2
éﬁ'“ .
2
0%, s o,

DAEAY: TR LD, SR 1 4,
324y, KGNS 85S.
:MMI 1 ih # 3 ﬂ




oM (184, o5 11%) TR Y
W

9-1
L H=Q Br—, oH Br— oH, B
S TR RN
Br IBI“”
Br %ﬂr ETB%/ Br E’&
h SN -

w1149, 740
9.2 il HH AN(H)-1 A S (=)~ 1) K B vp i)k

-.ﬁ..u-ug%__ L[g%__ﬁ _ﬂ_ﬁ

B}

H H

(+)-4 - I

.

H
%ﬂ E/:%jﬂ_
\ ® ®

(=)-4 r racemerization rH

T4, FH95:

9-3 M BEAR IR S T4k A 2 7E AL TR S A B AN etk T (+H)-100 2 4 & Ahal hEdk .
Zede: 29 Ha - I [ UL AT {1l Wagner-MeerweiniE B8 ik IF 35 -+ AR EUE BB EE. S
1, 2-iE R s e W 29
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