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(1. YEEFORMIZ—CHVET., LTFORE [1] 75 [3] 055 2 Ee@in
UTREL TSV, SETRTUEMELLSRE, MERTNTEHERVET, )

(1] Mz~ B 2 BENRERERE L EX ThENOERSERP LR LTS, =L,
PE>PTCHY BER—ELTIERIBITAERVCEVODEADTREx & LT ML T BE,
REWEEZED LB DEKEP, LPITT7 7 — L OB L W kA TERESN 5,

Py =x,P, Pi=(1—x)P (a)
Fle, TORGRELTHEHD bz - RUEVRAREDLERPE TS L, BEKETD
RUBYDEADEYIZ R M OSEDREAE D kA TESND,
=5 (b)
IDEE, UTOMWIEZ &,
(1) @FXV, 2EPIILUTOOXTEREND, (OXNFHEHE L,
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(2) @ALOALY, £EPIHUTO@MATHREND, (DREEHE L,
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B ZDELE, BATITEEDOLMBIFET B3, ABETEH A
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STEREEXED IS Bh, AR L, 28, 2hbd+= x, ET=lE 2
TOBRRBIZBWTRERR—E LT 5,
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(DTE2R—H, )

(2] BATORWCER L, 2L, EETFTCOKOELEEREET53 I K mol1 & L, BEICEEL
IROBDET D, o RO FEE18.02, 273 KICHIT 2K DE LR & L P KOBEE
KO FE % 2N 2116.008 kJ mol ™1, 0.9998 g cm~3, 0.9168 gom ™ K[AEESRE8.314 J K 'mol 1,
1Pa = 1kgmis2L45,

(1) FEETT/AK200 g23283 KA 5293 KIZMBAS B EOT Y b o 2k (JK-1) 255K 3 #1
"C‘;:k&) J:()

(2) KOBR 273K) Z1KIET S 5DICHERES (Pa) 283 L,

(3) 101 kPaTOKDWAE (373K) 12T BKDENIERET L Z /L °—1140.66 kdJ mol 55, 1B
};i“:TlﬁiUT;-’G@?ﬁffxE%%ﬂ%ﬂplﬁiiﬁpz\ %/I/?.i%l‘/5r /[/teh_'%—_’ﬂvapﬁgi _/9‘—5 & 5 MT
DI TIIGR=T T 0 DRDNRILT S,

Py =pe¥
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INHDREHNWT, 353KD &L EFDEKE (Pa) #HEDETE2MHiTRD L.
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[BIBBEZRFHFIC 2O CRIEESETF 2 {KE L, BLAVTHTERTEZ L5, EEEHOS
TRAFXF—ENILLFOR TR EN S,

Ey=BJJ+ 1Dh, J=0,1,2,3,-

eiZL, JHEBETFR, hd7 707 B THD, $-. BREBRERTHI . EEE—X %
155 LUTORTRENS,

h

B =
8m?]

HEBHZOWT, J=1 « 0DEEEBOMEIH16.93 cm™ 1 Th s & X LUFOBvzEx L, 7=
L. H YBroRFEREIEENEN1.00781,80.916 uTH D  1u= 1661 x 10 2 kg, 1 = 3.1415.
h=6.626x1073*Js (E7ciZkgm?s™), E;=hev & 33, Z 2 ToldEThH U . DI 2.998 x
108 ms*Ch D,

(1) I (kgm?) ZEDEFAHTTRD X,

(2) HEHEE (kg AP TRD &,

(3) ®HEE (pm) ZAEEFMITRD L,
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[1] Mg DE—0LEZFETOA A AL FA-F—1T, JHiZ, 738kJ mol™l, 1451 kJ mol. 7733

[2]

[3]

kde4T%D\%E%iVMI$w¥HH%Kk%wQuMg®£Eﬁ%K£Hé%%E%
EBICR B TRL, BFIC L SEERMOEROELE FNIC L > THPEERRED L S0
TALTDDODEEZ, ThED LIS A AT IR —DER - O & 9 2 EA 2R G %
7 55

5] : oHe @ 1g2

ENEFEEEOFERBITEBNT 3d3 & 3d" DETFEBEELZ b OE&E 1 4 12T, dBEDS
FHOBRFEEFLT, #HOWEHFICETETIH AV O X SR TRATEZ LIk,
INODERA G OBERBICBTIBETERBELELEL, £, BRESTET RLE—%A,
EL, TRODERA A DEERBIIBIT HIBEEEELTFILE— 2RO TEL L, Fa
BREMT IV —OEHICBEL TR, 1H0EFHC OV TETRHEETRLE—% B L L
TERE L, MACCREER L EA BB ERORENTERBAICE. FhPhic VW E
FEELHEBREELTAINF 2B X L,

LIFORW (1) ~ (4) K&z X,
(1) BEIIERKEERICL-T () &8, () 8K (5) #ERECSEIhS, UTF
DO~DITENER (B) ~ (5) OENICET S, HBLEREDEFNEESN,
DBHY o
QUVF LR TR U A
@4 FP /N =7 b
@RI FI 74
(2) () EBRBIT (W) FEMEKICRT 2 ERCEME LEEOBFEMEIC SN TERERIRS
i
(3) (b)) &£B. () $EE () EEEOBTFIRELESGEMEOBEZRIZONT, SU R
HEPHR Lo FENENHRBE L,
(4) nBUMNEE(K L p BIMGEKD Y FEEIZOWT, (T2 27— BLO T FF—i%
L) OFAEROCCHAY L (BE2AVTHIW),
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[4] IFOMW (1) ~ (3) &2 X,
(1) ERDTBIUBESFONA AR R &
(2) %%ffzf\?‘jﬁJ:(ﬁﬁﬁ%%%@%)ﬁﬁﬁ?f@%?Eﬁ%’i’u?@’@]Kfiﬁo TR, £k, 2h
TEHME - REEEO LB by, BlE L bIc&z L,
fl : Nez : ('D"zs)2(625*)Z(G:Zp)z(nzp)4(7t2p*)4(Gzp*)2 (1s BB R D FELEIZZRR)
VI HE L A IR EFN R b i TR,
SFHEERRT 5 R THEERLFETRT,
g EHEEICIT & 20 5,
(3) BRIARLTNAVHARAIEL LR L) REWTH L, FOEE ZEERBIZBIT S
BFREEDERN LHAYE L,
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(1] EHEEMICHETIROXERZHA, (F)~ () OEMICAZB @SR - RERE2 "N
mE. [EEHE R, REZT, 777 F—EHK%E F. (RT/F)InA=0059logA & L. &{h226E
DIHERBIT10 T3,

KB D pH PR DR % £ & h EMBEROMBERET 3, BerF VB4 YD
BRRIGZ A, KIEWD pH & BIREN E DBREEZ 22, MO, /Mn2 S OLBHEIEGIE (1)
ATRIN, 2RV V2 MREFQOREE S,

MnO;,~ +8H' +5e” == Mn?*" +4 H,0 (1
MnO, ] (7
E=1.51+§%1n[—’[‘h/[‘;12]+—§) @)

Z 2T, [MnOy 1= [Mn**] L% & pHAY 1.00 DR EMEN: 12 () V. pH 23 4.00 DD B
BOLIE ()V ER 3B,

KiC, DA A > OBBRIGZ TR L EMEME OBGEEE2 5, B, BO A4
Agh CEUAZF NHs 3, 111 8568 AgINH;)" & 1:2 851 Ag(NHz)," 2 45T 5, Agt/Ag D&
FIBE Q) RN TRIN, ZORALVAMRE@RER 2,

Agt+e = Ag 3)
E = 0.80 + % In(T) @

— 7. AR D8R (1) (LEEORIBE Cy 13 (5) RTEEI 1B,

Cw = [Ag™] + [Ag(NH3)*] + [Ag(NH;3),"] ®)

[Ag(NH3)'] 8 X U [Ag(NHs), "] 13, Ag(NHa)* 8 & TN Ag(NHs),* DLERER B, 8 L 08, & ik
D Agt ®NH; DIREZE>TRT L. ORBLIT N HE%3B,

[Ag(NH3)"] = (7) (6)
[Ag(NH;3)2"1 = (93) )

GyR @O HE (NHAERATZE, BOA AV DREE Cy BT 3 Q) ROBFEIE S,
Bt NH; IRE CREA I N BIRICRE 0L WEBTE 3,

Cu = [Ag"1(1+ () +(9) = [Ag"10n ®)
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(3632&—9H°?NTK%%bT<EéwB)
[Ag'l=Cm/OL &£ 0. @ RiZ O RIcEHTE 3,
E=030+%;hu7) 9)

logfy = 3.0, logB, =7.0 £ LT, Cy=1.0x 107 mol dm™ TH¥EE220.10 mol dm2 D7 v £ =7
m%ﬁ¢ﬁ®E%*®%&\CUV&&5OOiﬁ\%ﬁﬁﬁﬁl%&%@%ﬁHECEb\Ag
DIBEITLITZHART 5,

(2] RATRS NBKDHOREGICBT AU TOM (1) ~ (3) &2 k. k. KEwE
ICHFET 2ABOFEBREIILTI10 LT3,

H,0 = H" + OH"

(1) H ' BXUOH DERZZNZTNaH) BLPaOH) £ LT, KD HOREER GO E 2
HE T4 K, 21EE TR T 2222 k.,

i

(2) K, DEF1.00x102TH2E LT, 2D L ZOMAKD pH 2 BRIBT 3HFCRD &,
DWBFRIC DT H B X,

i

atE

(3) Ky DEFREICX>TEMNT 2, KO HOHERSZRAKIETH S 2 L2 F 0T, Kb
I RETREE LTHFET 2IREBICE VT, BEVE ko & 2 0Hiko pH ZE{kico
WTHHAY L, ZO0ERLELETEL L,
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3. bk
(DDEIR—TH, TRTIZBELTIEI N, )

[3] BT? (1) ~ (7) KRB ATBRE ST XS4 053, THEDXDEEL . BoT3
EFZIELCBEL- XL L,

(1) EIVRED 025 mol dm™ DEEIC DWW TEE 020 TH 2 & ¥, 2 DIWEDTEEERIZ 0.80
mol™' dm?® THh %,

(2) HEBBPKEVpK, ZFOEREIZLE, 7L v 2Ty FIBEESE O,

(3) #BA A M LEMTFL 084E ML 8 X 08k ML, ZERT B RERERE ZNEFNE B
FUB T 2L, ML & LTML, 2ERT 2 BRERERIL B/8 ThH 2,

(4) 4EOH DBEEELI-ZF L7 S VRS 4> (edta®) 3. % DLBEA A v icdt L
T, 6D 5 EF VL — MREEETEAERMF L LCEERT 2.

(5) CaF, 3AKICEBREDETH LM, KOpHZEL LTCF K70 b v [AIX¥2 2 Lo, B
EZE05 I LNTES,

(6) Z7u= b7 774 —ickB0H TR, RERKEZEC LAEZROWT EREBY— 7 BE»Eic
L7cEETti2fT) 2 L8 TE 3,

(7) HHHEETRAEDMED A DERIZOVT, FEERED 2 5D 2% T RIRE I B EE % #
ETDE, WHAER2/FIChD, BEEEEZ 25D 113,
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4. EH L%
(4. FRAEZORMIZ2R-VHVET, IRTIMELTIEZ L, )

(1] BIF@ (1) ~ (5) 20T, < >RICRELIERNEICH THEEDH 2HICRE B - TR,

() ReEBy, Prxzy <EEREON> Bx Py
(1) Fepxfy, FHUEFw <C—ClFEERBEV>
(2) Eelg, 7 oo <ERMEEDE >
(3) /oo &Zy, I—Rx=H <Sn2 FRMEDRE L >
(4) o=y, 2-Faaryy <SnN2 UGS E >

(5) Zmuisuaryy, 2-Zou7Z L <SN2 REHEREN>
[2] BFD (1) ~ (3) Z2W\WT, WURAEBREINCE D > TRE, 117 L. 2BERERSICA
OT%)J:U\O

W) ~FT U D AFYUEBFL

CoHsOH
R T SN 000 H,

(1) ~FHUBIFL e ~FHFLFTIL
(2) ~FHLUBIFL e ~FELTIL

(3) ~FHPUBMIFL hb FLTIL
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4. A
(OTE2R—TVH, TATRMEL TSN, )

[3] LITo (1) ~ (5) ORBIBNT, BbicBonskan A |~ G |ossere,

(1) Br
KOCH(CH),
A
CH4O(CH,CH,0)5CHs
Br 110 °C
(2)
HI
Oron
(33
T 7\
S0,
CH,(CH,)o CH B 5 C
3(CH2) )7 o,
(4)
CH4CH,COCI Zn(Hg)HCl
AICl, 8 A =
(59
Br
Mg CoHsCHO  HgO*
(CH4CHa),0 i (CH4CHi),0 -

[4] ARLADOBEREICETILLTFOMN (1) B (2) &%
g

(1) FHizmd3{bE% (NanoKid) Tix, 1H NMR 3 L 13C NMR T#
NEITROE— 7 BDBEINDHh, 2E L, BEREEEHAMA T NMR KR
AT—NMZBWTEERELTWD LD ET5, £/, 'H NMR TiZA -
A BTV T TCHELEGEES 1RO —2 L H72 L, 13C NMR it
Fhy VT LTnEE0DET5,

(2) 600 MHz 'H NMR {2\ T 0.012 ppm ORIRETHE L= _EHO
By XV TERIT (b ) Hz Thd, F7-. 400 MHz 1H NMR Tl
TOZERIT( W ) ppm CRIRICAETS, (B ) BET( )
WHTITELAHELZER L,
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[(EMRE]

5. #{b%
(5. BILZORMIZ2R—TH0FET, TARTIBELTLEE N, )

[1] ROXEZEFS, LTORWICEZ &,

EEEBRT S TROBELD 2, AMEOHBEEDOK 60%% ( & ) BEDTNE, ( & )
F4CDRFLERABEEEL LR CEIEBDTFORET LR ATETHS, ( 5 ) ITHRNT
FREENE (W ) & () ) BETS TEEEEF 1T ( 2 ) WEDOHRICELET 5,
AEO T0%% 505K, (5 ) RFOFLEFEFHZNLTHFET (2 ) EEER L.
AR FOBECHBIEICKRE hEELE 2 T3,

FLR7 HIZ 20 BEADEET IV BY o XFF FREETORB b DTHS, ¥ R B OARRIY
IHEEENL R ) ZRMEE &P, CREEEMS S SicEL e bS5 T ET=UHENRELS, =
WETLENMT 2 ERINIBEDOR BT LKL DBEME TX B3P/ S LE 2L95 TBASE)
ThHY., FRTEORNEICIE o BAEOREZE ST IV BRE < BET S, BESD pH 225k L
TTVHIADTBC G T 21eDIC, @ PRVT 4 MR CHESEELSNE XV s Bbb b,

(1D C & ) »b (2 ) CETREITELEPE L L,

(2) THRE (@ OXTF FRESICEDS, 7I B0 2 >OEEERZ 2 k.
(3) TH#HE ) O _wiEr 2 >% 2 L,

(4) T (o) OBKMEDCRIEEFE>T I /BEE 3 0% % &,

(5) THE ) DVANLT 4 FREGEWETLT I/ BOLHLE, ThRIILT 4 FREEERRL
Te o3 F DOEERE T,
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SLAMBERFEREG A MRET RN (LR am)
[FMBHE]

5. Hfk%

[2] MIREHS R BICET AROXEL TS, UTFOMWCE S L,

MBREERSZ 7B E, (B ) (W ) 74520k (5 ) T4 TFAY MISEESNS, ¥
0 & ) OFRIZBNT, (2 ) Fa—TFVrde (B ) Fa—TF VY ri~Fo _BkiPE
L. ENONREETIZET—ERD( 5 ) T74TAMRATES, 2LTH( % JARD( )
74 ZARBAERICEDT, ( H ) BERIND, @ (B )L (W) T4F5Avk ki
B, B —F U NTBERFEL, MEOREREZTS, (9 ) 74520 b0 ( < ) ik
BECHFEE L, BEoHBEOKBEDOSR - BEREIT,

(1) XBEFD ( H ) o ( < ) KYTEE5B0RBAPKEL AT L,

(2) TH#HE @ o ( H ) LR TBE—F—FLIBEE TS, (W ) T4TAU RS
THE—F—FU NI EE—ORE, T ( b ) LB TEE—F—F LU B oL, Kx
BET s HmELE O, TOFRAMEES LW EEL HVCEEY L,
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AR R FR B A MR AT R (B AR
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6. NTHEYFE
(6. P FEMFORBIIIR—ITT., IRTIKMELTIFEN, )

[ E&&%@ﬁ%&DNA@@K%?%&@IE%%ﬁ\MT@%w(1)~(6)
&z X,

EHOREEREES WEIL, DNA Tha, b M POREBAY I, BNIC DNA 28
%%éhfﬁb\%@DNA@@&@%@%ﬁgﬁéfy%K%ménfwéoDNA@@
%@ﬁﬁﬁhﬂﬁéhfwémDNA@%@%%@%K@&@%éH\@%éhtDNAm
1& b9 0 2 EOMMMICAYE SN 5, DNA 0BT, MIELSO ( » ) Hici b
o, REEETEMSHESRTE (W ) LR, ERENORRER G
(7 o v »e[ 1 rrcHmsess, SaE0 DNA S5 Lo, Y =5
D 5 ) PFET D T T DNAKRY 2 5 —¥28, S8 DNA 2455 L LC.
BT LVMESIOD DNA 26T 5, DNA R Y 25— DNA &R A BIET 510k, 2h
KHEIZ->T (2 ) CLoTI0EEREDE N (3 ) BERESNANERH S, =
DEN (B ) &7TA4<—L LT, DNAKY X 57— 3880 DNA D252 Ers4
Do DNARY 25 —¥izk5 DNA &R, [ 7 [FAiciis, 207, DNA #Y 2
7—Fik, —5FODNAS LTI ( 5 ) DEFTHEICHE A T, HEREMIZ DNA %85k
L. fit5d> DNA EETid, (5 ) OEFTHEICKH LTREDY L s, FEgicgun
Wi EEHT 5, ZOBVEIAL, BREICHRAT (2 ) LFER, BIEOEENC
BRENZAODNAGE ( & ) LR BEOFRERCER SN BMOEE ( < )
&S,

ﬁﬁDNA%@&%@W@@%ﬁm\ﬁ@%ﬁ@ﬁ?ikmﬁ&tﬁéwwiﬁﬁﬁ<
kéﬁﬁﬁ%iﬁéo:@%%Kﬁﬂ#étEM;Eﬁi%wﬁéwwﬁkﬁmﬁd )
LIRIN D REEFIAEETS, (1 ) &k (= ) LN AEEEIC L > TN
N5, ZOMNMBEZ 2BEZEHOMIBTIX, REERETH DNA RA3KD Y o
LI kichiB,

g AN (& )BT b BR AN DNA BN TEEIER S L3, - DK,
DNA iR 2 72 4 v R B L BEEETRT 5. ZODNA L L 7 BOESEE( L )
EMES, BNTDNAICHEE L TWAERZUAZER. (( + ) Th3, ( 3 ) it
[= J#®mLTky., 20 T o 147 HEKO " AB DNA 5% = S TG,
( 7 ) FEBHELOT7IVETHS (& ) DTAX=UE2ZE0ED, A
WEHOT DNAIZIERT 5, (3 ) BEOBENT. ( L ) OBES#EICEEL T
DIEBHMBNTWS, #lziE, ( 3+ ) HIOIBH®D ( ¥ ) OAFMLL. B
FHEBEMHC (L) OoBEECESTs - Lambh T 5,

MEAO DNA ZEICREEZTTRY, BEL 51772 DNA L., S &F - cisE
EhTWd, Lirl, @DNA OEEREEITbI R o hEE EBREARELS S &
B b,




MEERPERFBEMBEMAR (BRI HER)
[HMRE]

6. TFEYF
(D JE2RA—PH: TRTIMELTLEXE W, )

(1)

(2)

(4)

(5)

(6)

XHD () ~ (¥ ) KETIEIHHEDRFBAEE L L,

XHo_ 7 Kb THED b L bEIRFEARLTOA, BHLBRR L, 20E
BEER X,
A —o B: ¥

X A JehTED b L bBIRBALUTOA, BHLBR L, 20OH
CEz T '
Al — B:

XFD[ Y Kb THES Lo L bEYRBAEUTO A~D HEERL. 20
HEEEX L,
A 1—4 B: 1'—6 C: 3—5' D: 5—3

X0 T fchTHESbo L bHEARENEZUTOA, B, CHLBRL, 2
DEEEEZ L.
Ar ZEfR B: ME# C: N\E&

THE@IZEL T, DNA L THRICEZ 38BED—IZT b rnb T I 2 En
KoNBWT I/ EERSHD, DNA LOBHBV "NV OlRT I ) RISHRES . 7
DEEPEB INDENTERPEZ 077 BEIC, FD L 5 RERMBE L L0558
® X,
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\LEEER RSB MRHEISR (B3 s e
[EMRE]

6. DTHEYF
(DTJ&E3AN—PH. TRTIEMELTSEI N, )

[2] Eﬁ%@%ﬁ%ﬁﬁ?é$&K%?é&@iﬁ%ﬁ#\uT@%w(1)~(5)
&z X,

BEFRAOHRERE D L LCRARYERT S 2 213, BETORES BT 5 |-
TRARTH S, £DDHIT, MMND mRNA 2 RT3 2 L AETH5, mRNA %
RET DD OFIEO—DIZHERE—R Y A 7 —FEHFE (RT-PCR) 255, RT'PCR
T, ETRMUIAEYRED S RNA ¥ FASHH L, 20 RNA H2 70 b ifiss
(LD DNAZERT Do ZOBRIZ, T2 BBELTBH, 754 v—I0ixzT o4
LT TAT—=HBNEAY TAT 754 = —BAVBRLS,

(1) cDNA LiX{i7s cDNA @ Te] OBHRHD X S (CSiiHE L,
(2) ZUvFLTS5A4<—24) F(T T T A —DBEC OV THBEY &,

(3) EWHBNA%ﬁﬁbﬁw%KM\7VFA7547H%%WéC&ﬁ%60iU
AT P74 v —LHRL T, SVFLASST A ~—%1fF 5 F BV X,

(4) WEBEIZLY AL cDNA 2AWT, BRAT LI D EEF A RE LTV B 0T H

EFSD7DIT, PCR %2175, ZOBICAWS 7T A = —DRE-TIL, B
DD LD e FHEBRETETh 3,

ORI NBET OB ARSI SR RES Th 5,

@ZODT T v —ORREE (TmfE) MEEFACTHS,

@ o077 A v — N HMHARFI 2 L 510t 5,

@DRWA > ba B RAE o0 7 Vo OEFIFE LU,
O~@DIZ oW TEETREHEHL, THEN 50 TFLA TR~ L,

(5) EFERTPCRLSMT, RNA OFHEMAR (RS, Mk L) 28&EL. REELE
ﬁiétﬁtmw6%5?%%~0%HT«%®$EKOwTumi?&gv%%
Tl
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SLAMEERFER BT A MRE AR (B amE)
[(FEMRE]

7. WAEYE
(7. WEHFOBRBI2R—IHVET, TNTIHELTIEI N, )

[1] KEBEOEFEICET 5RO TEZFEL, UTOMN (1) ~ (5) (a7 2

kM%DHH%%\7323KAOT%6LB%%K%EL\@ﬁ%G%anﬁHéﬁE(Omw
%mﬁbmﬁ%37tf%%%ﬁbtoOmmﬁﬁﬁ%m%mbtﬁ\%mﬁ¢b\%ﬁﬁﬁ§%m&
2%, (A ) OBEREDN-EZ®, ZDOBERO—EER > CEb L, FEX 1Bz,

%:@‘%@DHlﬁ@ﬁﬁzby&%LB%%K%@LT%%Lk&:6\ommﬁMK%m%m
Lﬁj&@%ﬂﬁ@%&#ok@:@%%%—%ﬁoftﬁx&ﬁ%f@%ﬁ@mbtﬁ%fmsz\
NFU??-V@%%%%EK%L&EEJH&lﬁﬁkb—%i@%ﬁ&ﬁﬁbtiﬁXUMpm
TRV, —BE 37T CTHRELIL#E, oSNt TF— s 288 L,

R1. T7—=07 v DR

TL—bF | EEXOFRE | BEShETT—K
1 1.0 x 102 B (2ENIZEH)
2 1.0 x 103 835
3 1.0 x 104 71

(1) FRRER@IZEI LT, ODeo B, KEBHEICHT 2 & DOET & LBIBHEIC 5 5 7,

(2) ( A ) IZbolbYTITEDbDITMD, E7-, IR RIS BRIC R - O0TEEE X,
(3) THREBOLIZEAL T, YOLIICL T~ BBEEN D OBEE L,

(4) FRLEVWEEX 1mL &7y, MEOFS -7 "R S5 sHEE b,

(58) L — P17, RER LItV 2 =—3KEEERSh,

@ ¥av=—NERINZIHBAE L,
@ =r=—Ti ( A ) BRBENZEDOLS RRETHEET S,
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VLEIERFR B ERREHIER (BHEariam)
[(FFRHE]

7. WEYE
(DTE2R—VH, TRTIMELTIEIN, )

[2] BEMOISAICETIROXEEHA, LTFOMN (1) ~ (5) 1c&2 k.

Emﬁwﬁﬂﬁﬂﬁﬁéﬁﬁ%ﬁﬁﬁ\@ﬁwamxwEﬁ@®&%iﬁTé%ﬁ%ﬁ%%oM%@
mewﬁwz—X#B%@kﬂ@u%®%%%éﬁ?6%%%ﬁ%%OM%®:@ﬁﬁﬂﬁénf
Vo, ZIT, ISV EERTSRBETILDIT, a= Itk EAN, T2 RAL
TEE L THE L, BEE, 02X INIBREME TaA=DLE——HOKICED L. @60~
70 "CT 30 HAURIE LT, FIRE THA LERIC, BWEEA <y F 2BV ToMEA S DB &
ébko%@&\Eﬁﬁmkhgrtﬁ—%ﬁwtoﬁ%bta—ﬁw&%%&t&:5\%@aﬁ%
N3:2DENETEENDZ L RSN oT,

(1) THE@IZBEBLT, UToMvcEx X,
O Z OREEHRILMT & TN 5 D,
@ BT HEBEEERSRTRYE,

(2) FTHEOGICELT, UToMWcEx k.
@ Z OREFERIIM L FTh S 5, ,
@ Z DFEEEFRE b Leuconostoe dextranicum %1 F UTCHERREBEES B4, BB L
TRMLREFEL EBICELBLEMEE L L,

(3) THRE@IIZEL T, ZOBERITIBICHEETRE 2 L2k~ L,

(4) THE@OIZBELT, UFoRWcE2 &,
O ZoBERMEENL LTITY Db, £, ZOBEE VAR AR R L,

@  Z OBAEIIAT LTI S D,

(5) THHMEIZBEL T, ERCESMEA L LTELETNRLD & LAT ORI BB~
Leuconostoc dextranicum
Aspergilius oryzae
Bacillus subtilis
Bifidobacterium bifidum
Corynebacterium glutamicum
Saccharomyces cerevisiae
Acetobacter aceti
FEscherichia coli
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MR RE R E A MPHEM IR (B3R A )
[HMSE]

8. AKDHEE - HRE
(8. ANMADOHEEBEDRMIZIZAA—VHVET, TRTIHMELTLEI N, )

(1) BFory (1) ~ (3) &% X,

(1) BT 2UTOXED 7 M 7 [Rich i 2 B maokss sy &,

MEEEETH B T L MBSO 2 >0 LHREN TS, MERRSD 5B 99%5 L& L 5
AR A JCh 5, MBRSEEZOMI, AhkE, Eiicrrba] T bs, . [ 7 e
BYAATEREREENDD, EDF I ADI ROV ELEENB0N = [ohY . Mo
BEEMRTORAL b0, FLMBEREHRT 55 I BLEENTHY, | 7 |rbrnsy
RIEERO O F |LRiTn s, '

MERERS T D[ A ik, MIONE S MR & Mo % T B & o 0 BT B A e#msns,
[ Josganas] * R, #1721z 200 BE,/ B 25 BIATERS AT 5, MRS EEET 2
TEEEML VW, ERSTOR S EREME 2 [T s,

(2)Emﬁ@~@mowf\%h%h@%&%ﬁ@fﬂﬂiQN@mﬁ%%ok%ﬁﬂ&h®%§0
x4k,
O FhEk @ 4k O HEEK @ VoS 6 Bk

(@) 7 LAX—MERAEZIEIT 5

(b) BARGESERGE CPLHRE 2 S

(0 WEEICEICKSE LAREITS

@ ERXZIREr b=r R EEBMLT LAF—FREEEET S
(@ EEL T~/ 77— LRV ERERITS

(3) MERERE & aRtE (WMEREIE) Lot B10) & M * Nich T3 E02B0% T
DR HEOEZ X,

BER | maw
=]
- e
e 1%—-~—*Mm

AR

1. EEREBER

vREY /=Sy vaely, hRYEY, EUAYY, 747 J—F,
F4TV, FPIARAI)—HFy, FS5AIy, Fubarey
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MEARERFERER A MR R ER (B R A am)
[(FMRE]

8. AEDHEE & HERE
(j_jﬁ?zl\o‘_‘:‘/“tgo j‘/\"(],:ﬁ%ib"c< Eébln )

(2) IFORv (1) ~ (3) I2&% &,

(1)%%%mﬁ?@mﬁﬁﬁMEwMEﬁwmm(%ﬁﬁ)#B&éa%ﬁ%Wmm\HE%@%ﬁ
B (RAERRIE. ST 47 U0) BT\, BEBMEL. S50, M7 45 A0 b b4k
w74§fyhf%mén5%%(%w:f7)m%ﬁéoﬁﬁfé%%@ZW(zﬁ\z?4
A7) X TEWIEEI BTV 5,

) KT 4T AL DEBET 55T EHT, £OMEIC ST &,
@ MNT 4T A P EWET DA F R, FOMEIC SV T L,

(2)@ﬁ::~uy@%%%%ﬁ\%%Eﬁ@ﬁ%%mtv+fx%ﬁéﬁfﬁthéo

@ @%@ﬁ%%%kﬁ@ﬂ%yﬂwzﬁﬁﬁfé&ﬁméﬂémﬁﬁﬁ%gﬁmm\%2io

&) E%Wﬁ%%%k#6%&éﬂé%ﬁﬁ%%gﬁﬁﬁ%ﬁmhé%ﬁ%ﬁ%ﬁ#ék\%%E
IR EilE U CRMBEPICIRAST B 1 4 i, Bx kb,

® E%@ﬁ%%%%ﬁ%ﬁ&éhé@ﬁ%é%§®%%ﬁ3<ﬁﬁ%f%éo%nﬁgwiiﬁ
A=A BT X B DR L,

@ EBERA SR DB xRS SNT-HIEBBALSEME (THE. TF=71) Voagaxe:
fé:&?\%¢@¢m%%%gmm%%mﬁﬁéhé%jymmﬂ\%z;n

(3) BRERFD G LT 5) SERMEPN TBRICIE D N7z ATP O —B0it. FEEN DT i
VUBET B LT, BTRAE—HF 2D (M2), HPELTHSMRL, Bxx
AF—) R »5 ADPIZERE L B HIZH LW ATP 2T 0354 bhvd, 20 [(3)] .

T, Bz L,

HEELTLDES U OO

ATP (&) ATP E

ADP ) = ADP (:)

2. MR L TV & NP O
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MMBERF R A MBEZER (B2 g s
[FEMRE]

(9.ﬁ%ﬁi%QQﬁﬁ3&~9TT°?NTK%%LT<EéMQ)

[1] WHO (i:RyResses) . IR &AW OMAITE UTHEBRER VW (ICIDH) %24 clo%
%bfhkﬁ\%hﬁ%ﬁwkw5ﬁ@%ﬁT%ot®Kﬁb\ﬂmlﬁﬁﬁﬂﬁf%éf@%iﬁ%

R (ICF) | BHERShE, =~ ORI, TRTOADRER IR REEEER I T < FER L

@dbE.

ﬁmm%%AﬂhT%ﬁvéé;5I%éht%®ﬁ&5omF@%ﬁ(@1)®$@(7)~(&)
Kké\%O&%ﬁ@&%@%\EI@T@¢®¢#EHOfOEﬂbT§iiD

AR

2 J 1y

%% DERE - (1) BT #EE (1)
%) HEE | , | &) somE
d (%) g==> *) sy
| etszvume

wl
3 -5 :
1L [}7)@% | ®rmz |

1 ICFoiEs

B, BB, HE. B, BV, Bk, AR, S
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SEAEERFER B SRR (B aER)
[(EMRE]

INRIE 2
(DDTE2R—YH, IRTIRELTLIEEN, )

[2] @EEHBIC CERETHLUTO (1) ~ (3) OXEHD (&) ~ (F) TAB. %oa%@mm
E. XBEDOTOBROBNE—2>FTOBR L TE 2 &,

(1) H{EIES) - EBHOEN LV ITRES A (CHAT (7) RES (2) 2L OByt s R
FEDRZH (V) ZeRFZEINTWVWS, REEA21 (B2K) TiX, TAEEECBITS (L)
oM 2 7 ﬁﬂ(x)a®%A®%MJﬁ&®E%%ﬁﬁ%P%ﬁ%ﬁrbfwé

(2) WHO 1%, 1970 fELisk, =iF - DEEMEZRVELIEHL WA, Flz X, =13 DB L,
R ZBebT (B), B (2) OBEE (o) Y eilsR- vy LEERLD, (V).
(5) RE. FA XV VER EOEROFEEDERSEN TS

(3) ERRE - - RBRBEICLD &, FE, (F) ORERITHG M mybfwém\w)ﬁ TiE
-ﬁ&w%%ﬁ%WTwémE%%K#é&ﬂﬁﬁi30ﬁ&@(V)T@@%E%ﬁ&ibﬁ&
wa&w&én\tﬁ:&(%)Kﬁ#é%%@(ﬁﬁ&%ﬁﬁmg)ﬁ%ﬁénfwéﬁﬁ
Tﬁﬁ<\ﬁﬁﬁ(b)%%%ﬁﬁﬁ&mﬁﬁ%ﬁ%ktoTWéo

*@k\ﬁh\gﬁ\ﬁﬁ%\ﬁ%\%ﬁ\%w\ﬁ“w\%ﬁ\:ﬂfy\:ﬁm\ﬂﬁﬁ
(EAANEE. =’

[3] E%ﬁ@ﬂﬁﬁ%?éﬂ?ﬁ(1)~(3)@I%¢®(%)~(/)Klé\%ok%ﬁ@@
EAD DVITHIER . XEDO T OROFHL—>FTOBIR L TEL L,

(1)@%@@@(*)%@?&5&%%@@&(:)ﬁ@f%é@&(x)%@®20#E%ﬁén
TR, PR 206F4 A E0H2 (D) RIRE LTHEY (R) ERBERBE L7,
(2)(1)@%&@%&@&%%ﬁ‘%n%h\W)ﬁ@%\@E(i)%@E\@Jwﬁﬁwﬁ

RICBET D EE, Th5,
(3)%%(*)E%ﬁ§®ﬁ@ﬁ%ﬁﬂwﬁu£®%\ﬁiﬁ\Lﬂﬂﬂ4ﬁfﬂﬁwﬁﬁmﬁ%5
#H., Thb,

fepE, FTEEE, B, HUR. FE#E. 20, 40, 65, 70
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AL VN N S TS Ly 20 S G s S )
[FEM#E]

9. NREEZE
(DDE3IR—VH, TRTIMELTLIFE N, )

[4] RREESCBIVERTCHETZUTD (1), (2) OXERD (N) ~ (K) KA. bold
WYRFERE . XEOTOROENE—oFRIR L TE 2 L,

(1)@%ﬁmm%wf\%@nu+?4wx@%ﬁm\%@\%%tﬁxﬁwvfthiéﬁﬁﬁ
T2V, LW HHEE T, A 7L P RYYE | ISR ST, % 2 FiZ, HR
%%Htfudﬁﬁﬁj@ﬁm@%ﬁ@1~3ﬁ®@%ﬂuﬁbkﬂmﬁ%g@%@)EL
TEDLNR TV, Lal, HIRERTTCLERRENTTONS L S ICT B, Ess—
HUEIES L (THRA T AT o FEBYYE ] ICH7I, FR o a5 oA A 2 ERER N> 5 7
E) FMIE2A ALY, HBOEDDR AL L7 LT L PEBISE | ORESITIZ
ER Iz,

(2) BB 2w U NABRIECTIIRVBEED A V7AW (B FEA VT P EBR <) (2 2}
() Y0 1EBIE. (7) RSARS, BA U 74T B0 2 HEIEE. (~) 220 3
BRIME, () 2L0ABEBYETIIRS, b EBRRECSESL TN,

TR HMBA, #E V7 HBE. #. BARmE

[5] MEFHMREICET D (1) ~ (5) OMAAHLEON, BHLLOETTRBIRL, Zho0
BEritt,

(1) 2HMOFHEDOEDORTE — x “RBRE
(2) DBIFR QX2FRY) OBRE — tRBRE

(3) FEOBR — REIERBRVOICERHD LHELTLEHAEY
(4) HEOBER — REENHIOIERRVEHELTLEHRY

(5) FHEOBROME — PIE
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MAEER R R AERRI AR (BB i)
[EMFH]
10. Oy s5LE%
(10. YOV S LASHEORENIIR—THDET, IRTIZHELTFEE N, )

(1] UTo7Fur 7 s, XFH"abedefgh” & K5 & ¥ "hgfedcba” &

@LE
02
03:
04:
05=
06:
07:
08:
09:
10k
11z
125
13:
14
157
16:
17

(1)
{2)
(3)
(4)
(5)

WHT 2707 6TCh3, 20707 L0TH., 3l #CEZLNE N
XFEOXFF) s1 @ n XFBLUBE KSR XFH %, IFFH s2 12
EABEIREE revstr () BMELALTWS, 207/ F L2007, B
(1) ~ (5) 1I&x kL,

finclude <stdio.h>
ffdefine N 8§
[ 1 Jrevstr([ 2 |sl(], s2[], int n) {
if (n < N) {
char buf = sl[n];

revstri{sl, s2, n+l);

“(s2 + ) = but;

}
int main(void) {
char s1[N+1] = "abcdefgh", s2[N+1];
printf (" 5 ln", sl);
revstr(sl, s2, 0);
s2[N] = "¥0';

printf("[ 5 Jn", s2)

return 0;

\

1 ] 2 ] [ 3 ] eAREHREETRE,

= [ 4 ] e ABRKERYE,

ZH [ 5 | W ABZHORIETFS R,

14 fTTE ORAL ATV EL, TOEAZHAE L,

B revstr () EBIRZHVWZWER S LTERL, ZoBEL2 T,

\



1O,

VAR RE B AE SRR (e s iEe)

[EMRE]

ASE A NN+

(OTEZR—VH, TRTCHMELTIEE N, )

[2]

LTDZa 7 sk, BiaoERE LT A, ‘T, 'G", 'C'OXF
EROAREMIBEECHATAILOTHS, 20T ST AconT, B

Wo(1) ~ (5) I&z L

0 ¢
02:
03:
04:
05:
06:
07:
08:
09:
EQ
I E
HE
13z
14:
15z
163
I
g
1.9=
207
2
223

#include <stdio.h>
struct cell {
char c;

imE 1, T3

} dat[5];
[ 1 printall (int n) {
if (n !'= -1) {

printall (dat[n].l);
printf ("%$c¥n", dat([n].c);
[ 2 ]

}

retuxrn;

}

int main (void) ({

dat[0].c = '"A'; dat[0].1 = 1; dat[0].r = 2;
dat[1l].c = 'T'; dat[l].1l = -1; dat[l].r = 3;
dat[2].c = 'G'; dat[2].1 = 4; dat[2].r = ~1;
dat[3}.¢c = 'C'; dat{3].1 = -1; dat[3].r = -1;
dat[4].c = '"A'; dat(4].1 = -1; dat[4].r = -1;

printall (0);

return 0;
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10.

VAR REBE SRR (SR iniag)
[FMFE]

ASE A NN—+ 3

(ODEZIR—TH, IRTIMELTIEE N, )

(1)
(2)
(3)
(4)

(5)

ZW [ 1] WABREHE AR,

W[ 2 ] KABXETY,

o7 Y7 ATELND ZHKERYE,

main () B#K T printall () A EOHS RV I printall? () S

BEFOHTZ LT, UTOLI I, EXFOHABMASEE D H 9

ERFICRTT 27077 LMZER LV, printall? () B#e =4,
£72. printall2 () B % nain () B S E 0 L S IO A,
CH LG bTRE, 2L, printall2 () BE#UE. KEEETHER L 724
WHDETHA, BROSIBITERICEELTEL,

1

i S .

2
3
4
5 G

(4) TR L7 printall2 () BT, 318 e LCEBEROLTH 2 &
b ZIBMLT, MIBEECHERDN I L, a XFEHSL b XFHETESE
RY D printall3 () BE%EE X B, printall3()@ERE, 7L,

printall3 () BEEIT, REEHIIFERALEb 0354, B3]
FITEHRIZREL TLY,
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SEANEER R B MENE AR (B aidaEm)
[FM#H]

L1. NAFTINTY XA
(11, NAFTNTVZLOBRBEIR—VHVET, TRTCHMELTIEEN, )

[1]Fy b= bV v REEE 2008FIM T8 SHBEICKIET DHHC Py M &> & o
BEFIEREAICIEZ D FIETH 5,
2 DOHFEEF] CGCGGTACATC & TCGCAGTCATTCA @ Ky b~ kU v 7 RIBIF 5175 b+
5o UTORIW (1) ~ (4) T&%x &,

(1) MRS LT, Fy b= b v 7 28T E LERREHICRYE, ZOBEFy MNI@TTRYE,
(2) (1) OFERITHL, V4V FUPA X2, —RE2TT7AAZY L F LEERERRICRYE,
(3)ﬁﬁmﬂbf\Fy%?%UyﬁZ%%%btﬁ%%@K%ﬁo:@%Fyb@lk?éo

(4) (3) OFRRITHL, V4V R A X2, —HE2T74AE) 7 LEBRRZFICREY,



P.28

20214929 A 2 H FEif
VAR R R B A SR R (R e R
[EMRLE]

11, XAFATINTU XA
(DDE2R—VH, IRTIMELTIFIN, )

M]20®é%(XkY)®E/A%FyF7FUy7Z%WLt&:5,BT@Hlﬁ%Bhtnﬁ
W (1) ~ (4) K&x &,

(7)

TS LY

N ¢
B1. 22o0%H XLY) 7LD Ky hv kU w7 REEHF

(1) % (7) TRREDE I RBREASR o= Dh kL,
(2) S (f) TREDKIRBERESEZ » - Ok L,
(3) # (V) TIXEDE ) REMEIE S 5 =Dk~ L,
(4) I (V) OFRw/RIZIE S B@’_EE%'G‘E:Ofc@b:{jtjgijgfcap\o FIT2o0EME (X EY)
DB EITo T2,
O EMZOT L E2MEEENEZRSL,

@ HBORRITTRE Rot, &) AERRIZX &Y OLb LIRS 7 L £% biLs o, Mh
A T

/
. S =
1:/\ @/\ 5
o L vl

TS EX 7/ LX g/ LY

HE : REESE TR <D A A A T H~T 4 7 AAM] GERkAL, 20184F, pp. 88 [X16.4,6.5
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<+

MEEREREB MR EER (B LRaaEs)
[EMFE]

L1, NAFTITU XL
(DDEIR—VH, IRTIHELTIZE N, )

[31 BATFD X 57 FASTA X CREND T I/ BEFI % b0 & L I BRBD, ZOX 0TS
DEIRZRZBEEHREESNDPEEB L HITRRL, Z0OB, #1073 BEkEE%E B
WTH RV,

SX0000K

EAQITGRPEWIWLALGTALMGLGTLYFLVKGMGVSDPDAKKFYAITTLVPAIAFTMYLSMLLGYGLTMVP

FGGEQNPIYWARYADWLFTTPLLLLDLALLVDADQGTILALVGADGIMIGTGLVGALTKVYSYRFVWWAT

STAAMLYILYVLFFGFTSKAESMRPEVASTFKVLRNVTVVLWSAYPVVWLIGSEGAGIVPLNIETLLEMV

LDVSAKVGFGLILLRSRAIFGEAEAPEPSAGDGAAATS

#z1. 73 BBk ERE

73R 130F | BkEERRE
AVaA I 4.5
2R e \ 4.2
= A L 3.8
Ao JLaF Rt b F 2.8
SeRg c 2.5
RiFEd e M 1.9
T e A 1.8
& grir G -0.4
b el T -0.7
gl B S -0.8
FOT B W -0.9
F@iLs Y -1.3
o di= 8 ooty P =1.6
B R H -3.2
T ARG N -3.5
T ARG X ER D -3.5
TNE I 0] -3.5
TNE IR E -3.5
U gres K -3.9
FLEX=Y R -4.5

ITOEE [& o7 ETEOYEL - LI
ST RS 199148, pp. 150% & & IC/ERR
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202204 ARE SRBARKEBEDRLI R
U - 72 S R R
AFRBME (EFIRE)

£ om B ¥ F K

[(EEEE]

(1)
(2)
(3)
(4)

EERBERE1. 2. ~CELREAE IKEERLTILS L,

BRES. KY. E¥01—2. REBRSOLESEHEMEABC T RTEALTTFE W,
ERLEREENTT., £, MEASPIUCEERKOBRERBRORBED TLERA.
BERKR KAy FFALEDLTHZ0T, BTFEAWTTEL,

(5) M BoBERG Bk
FHEAMASESROBNETHINE2HERAL,., TROBR BRI THBLTFEN,
(6) l1pEb®) BREE, NI~BIe528EBR L THEL TLEI Y, 3BIRTCKERELE

BE., BERIARTCEDLERDET, £/, MEHRCERER L L 2EBOMEES 2L TER
LTLZEET I,
EWBEEER

(BRLZI—-A)] BTOI~7TO7THENS 2REERL. ETHIL.
(A T%¥3—R] HLFO1l~707HEMS 2HREERL., BETHZ L.
(@ fE#HRFI—A]INLNTO1~1 101 1REMS 2RBEERL,. BET B &,
(A RmEREI—-ZA] BATFTO1~1101 LHEMNS 2RBERL. ETH &,

1.
5.
9.

B % 2. EHELE 3. g 4. A=z
AL 6. THEME 7. WA 8. AMDHE & B
RRFHEZE 10. 7OVSLEH 11. "AFTNVITUX A

(7) EFF B BRERE

10:00~12:00 (1205 MEKMPOBRPEZTIRDOTHERA,
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SRR SR FEE MR (BLRERTHRE)
EARFEA=N

1. ¥E L%
(1. HEEZORMIZ3A—TH0ET, UTOME [1] 256 [3] D55 2 EERER

LTRELTLIEE N, 3SEINTRBELZSE, MERITNTRHERVET., )

[1] AWEFECE AHAERIIn mol O BEFEBKELZER L. RERE 1 (B, 48, BED
Bl 2R ENP,, Vi, T &T5) BERIB2 (P, Vo, Ty) KRS ED L E, ENE
BAKEC, . ENEFHAEEC,, [EFEREBOTUTORMREKIT S,

- 5
CP:"Z“R

7= L, R = 008206 Latm K™ mol™* = 8314J K™ mol™ LF5, ZnEE, LFOMNCE
Z &

(1) “OBRIEDE, RORERES BN, ERTSE, BTT3. BLRD, OWFhnrTtEzr
Ko E, BAHRE-ENZRAVTEOBEAZHEE X,
(2) 0.850 mol® M HFEABLA S 300 KT15.0 atm?>H 1.0 atmE TRIWAICH VRS T A L & ¥

BEOEE (L) 2EPEFUHITRD L,
(3) (2) 2T, RBPENELTF () 2HEDHEFHTRD L,
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MMEERZERFERAEFAEN (BLRERNRE)
[FMFE]

1. %
(OTE2R—VH, )

[2] TRIOH T AEBIT, LBRICLD 2O0OKEA & BIZOT TS, ALBDELEID
REHES0.0 gm0 b 2 IEBEDOKER, BOHAOKENITHABA TR Y | FHRE
Lo TG, ROBEEX—ET298K, BOS T RAEROBWEICHSTADS 7 AEROIKE
2500 mmiE L o TWVW3B, Zh k&, LTOMWNMIZLL,

50.0 mm

TR,
.- 9N AN P

HFER

(1) EBAEOKRKBREANDNIZOZ. REALBOSLLTHAD, H,
(2) BEOEEENM2)2ROE, 7L 100N=100kems™2Ch Y . B IL9.81 ms2,

AR DB E ISR DBEEL1.00 X 103 kgm3zZE L &3,
(3) ZoWEOEALEE (gmol™) ZRD L, 2EL, BFEEDL, UTORTEEINS,

= <RT
M

T, cIBEEORE (gm®), MIXBFEEOENMEE (gmol™) THY, TIHEHEE K) T
HD, Eio, [REEEROMEIL, 831JK  mol*TH Y, 1.00J= 1L00kgm?s2ThH B,

(4) BEAKET ERBEEOUEIZBWC, LV ERICHEOENVEERZRETCEIDORELLDER
», FOEHLHETCEL L, £E L, MkO®/VERE AT EK1X1.86 Kmol kgl 13,
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ST B A A AR TR (A AR
| (S PIRE ]

1. ks
(Dj“g 3 ‘/\o"_:/“ﬁo )

[3] BWIEDOBEEZc, BAORIE]L, ARXLEBLOBRELZ TN TN EIE L, BRIZX20OW
WIZDWTE LD, WEES THREL OEPERICAN L, AEOM/N2E L dxF &YXl &,
SR NBALTETER Lz, Z0& &, XOREMESAL T, AFREL &8/ MRS
OBESFORITHEFIL, ITFO X5 2RNREIET D, L, ' 3blERTH B,

Sdl, = —|_# |

ZOROTHEUTD L 5 RESRICEHBT S,

14l
—_
LI

x

FHOORS #ET L. ' =enl0EBEBRZ DL LUTOTF b b R—LDIERINEH SRS,

I
4= log—Ig =

L. AIRERETHY ., i TV ENERETCHE, Z0LEx, DTORWIEL X,

(1) ROFBRBETZRTREL LIZAVTRE,

2)[ » | [ v [ Jeucasstent, 220 [V JCAZ0REEIXTSHE 0
T, TOHMSHEADEL L,

(3) LTFTOO~QDBENEZ 2EEEIEZFTEHRE L Tho L bR bDE, FNENA~=
DFENE 1 OBATEL X,
O HBEF (mo1'. n-o>m)
@ HFHEE
® BFHERLR

A. BA-AIHR. v R N mAsREl = TUFHE



P.34

202242 H 9 H Fliti

STRBER SRR R TR (R TR
(HFIRHE]

2. MEMEE
(2. EBLFORBMITI2R—VHVET. TRTHELTIEEN, )

(1] AT (1) ~ (5) OEFOEERBICEBIZEFERIZOWVWT, [Ar]lD L 5 2l
B, BEFEEZENI L ZRAF—DBEWEIZHET, TOFIcRboTEZ X,

#l:sB H H +——
1s 2s 2p

X

ol

(1) N
(2) 168
(3) 22Ti
(4) 2Cr

(5) 2Cu

(2] DA A %5 AB DAL FHROEMBETEZRICRT, AAM AV 2¥EaDREL, BAA V%
MAE b DERET B, A F AT EOPNIME TS, MFEORARECIE AT+
BAAVERBELTNDS, Fle, MFEO—TLETB A A Y5 LABELTWS, IFORBW
(1) ~ (3) KEAL, 2B, BEACERERSENTHERNY,

(1) AFEO—WUDEREH al bOFES
EELRTEZE,
(2) ak bl (@b BRDL, @ A
(3) AAVHKES AB ITR\WT, AYA A
EETik (7 ) BFE#ERLTY O B
B, ( 7 ) KASELEYRES
BEZ X,

B DA A AB OBEARET
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T REERFRFAGREWAR (BLREATTRE)
[EMRE]

2. HEELE
(DODE2R—VH, TRTIKBELTIEIN, )

[31 UTOXEEREA. (7 )b (2 ) RCASRDELARDDOEZTORREDN LBOE
Z X, '

FRrRUSA, (7 ), MEVOLA, EVULAEO LETHEOILE ( 4 ) 2WH, I

HOEBRFOEERBICBIAMEBEFOBFERIZ ( v ) THY, BEEEZEIB LUED
BEATHD ., LN, BRAEN, TR ARG EI Y ARZRD S TRFEER/EMTS
ol T, BFERPEFEPLESho T h, E—AFfbmFAd—»R ( = )¢
B QHBEBOIANYU A ARV FUA NRITA FTVULL( F ) ZAREVWbDRD,
BEFoEEREBBITAMEFOBFEENS ( 4 ) THO, AP TIX+U OB LIRIE L
LTEETS, AUR. (% ), FIVA AVPUh, FITAIIBELRETHS, BT
DEEREBICBT AMETFOEBEFERII(0)2(ap)! TH O, &< DAY T C+IIT OBMLIREE
BB, (7 ) FAFK, Freovs AX #CE. BRFOEERERBICBIT AMEFOE
FEEBIZ ( ) ThBE, (7 )EISI77A4 MR (2 ) OBTEREENS, /57
74 FMIELRBOFEAERND TETHT, FRELLEZFEEEZ 2 >TWVB, —4,
( =2 ) BERFAENEEOCERCHD 4 EOBERT L EFRHA%E o<, ZRTHREIT
2B,

BB 7ok TAI=UA HVUA RE =SV EFREOEBR
TAAIER TALVIEER ~eiy BIR BEEE
EAL¥y'U R 77—V M B
(29)2(mp)? (me)r (ms)2 (ms)d (ms)2(mp)?

(4] ZE L2V M) FULREREBCI VAR TE D, ATOMW (1) BLT (2) &2 L,

(1) RERD FUALEEB{E= a0 FOLRERANWT, 2BV MV F 7 AZKRETOM
BIC L AEMEECTERTS, SRICX Y BEOARMMBIE CRWREEY F 7 4 L ERL=
w0 R OBE R OSEETTE,

(2) 2LV P F AL 1.00g ODHERTHTDIT, LERREBY FU A L WERME=
anA POBERBHALC.AEF I TELL, B RFEIX Li=6.941,C=12.01,
0 =16.00. Co=5893 ZAHWV Xk,
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SR A R A R IR (R AT aRR)
[EFRE ] |

3. ot ,
(3. HHLEORMIZLAR—THOET., TNTEIHELTIZI N, )

[1] SREECET 3 ROXERTEA. UTOMW (1) ~ (3) &R X, &B. KO HCHREEE
K, 13 1.0x 107 mol? dm ™8 & § 5,
WEE O AT V. ORER HA O/KIEHI % 1B C; ORIEHE NaOH OB THES 2 /82 E R
%, MALREEOEREL Ve DL &, HEROKRBE C, b BEEORBE G R ()R QRTR
Eh, Q)RTEBRSNBEERF W Ve ICHBIT 5,

R M

Cg =(77) o @)

Fi= g8 =1 ®
Fh. Ca ¥ Cp ZET 2WEIEOMGEDS @ RE ) RpBEAL,

Ca=(7) “)

Ca =(T) ®)
E 5T, ERALEREI B 5 BRI OBRP S (6) A D LD,

[H]+ (T) = (V) + [OH] (6)
@R~ @ RekoECBBIER K, XD AR5,

P + () B~ (F) =0 )

(1) ()~ 0BT EIRDELERARZER &L

(2) €5 =010moldm™>, Vo=50mL, Cj=10moldm? LT, Fi=05BLUF=1DLE
DKEA A VRE (H']) OEZEZ L.

(3) THEIINaOHKEHKIC L 2 BBOWEHRTH 2, AFLA LYY (pK.=35). THEF
BN TN pK=T1), 72/ —NVT7 R4V (pK,=9T)DIH. ZOWHEDHEBAE
BRETIOREDEYULIERELETR L, £ ZOHAZEREOBAEMEN L IETRHED
iR HHAE X

0 1 2 3 4 5 6. 7 8
NaOH AGEBDERK (cm3)
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SRR AR AERRAER (B LRRERTERE)
[FMAHE]

3. At
(DTE2R—VH., IRTUBELTILEZT N, )

(2]

S AR BT B RDYLER TS, KR—IOM (1) ~ (3) R K, BB, TITR
H* DAL mIc oW B 288 L TRET 5,

REEE L— PRETHB LI LYY I VEEHE (EDTA) &, 2007 I VERY (7) 20
(1) E# b0 (9) BEMFTHD., REA LY L TER L1SBGFEERT 5, ZIT, EDTA (H4Y
rET) reEAAFY MrET) rOBERREEEX B, LY. HY. HY. HY OREREEEE
EZFREN Ky Kos Kow Ka THO, MIZY & MY SBEZER L, ZOEREHEK &5, K
B DL A4 A > M ORIEE Cy BRWEINEOBFE LD (1) R T, MY #EEOERERIL 2) T
#zxhs,

Cy =Ml + (L) (1
_ . (L

— . IKEAHTR DRI T EDTA OREE Oy 3WEBEICI MG X b (3) 2T, BEEEERIxzhEh
DR~ NHRTRINS, '

Cy = [Y]+ (F) +(T) 3

A @
_ [H'[H:Y]

Ko = YT - &)
_ [HHY]

Ka = LY (6)

T IT. EBAFVIEM L TWRWEMTORBEE Cy. BIRIBGREL oy b8 2. ) RDB
HHBFELNB,
Cuy = [Y] + ()

+ +12 +13
—o1e B g v om) e @

[Y] = Cay/ay % ) RITRAT B & (9) RAF 5. MY SR ERER K B (10) KL > TK
YRS 6N b,

() ey
IM]Cry
,_ K _
K=gy=

K=

©)
I
M a0
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MARERFERFERAEMRFAN (LREHRE)
R APEaSH

3. S
(DDEIR—VH, TRTIBELTIEE N, )

(1) (D)~ NOEMcHhTREIRDBEYE AR ELTETEEZ X
(2) (D~ @)0ERHTEEIRDELLAEER L.

(3)  0.010 mol dm™3 DEJE A > M & 0.010 mol dm™ @ EDTA £ &¢r pH 7.0 DEHREE X 2,
- OEBHTICBWT EDTA L IREHE L TWRWEEED M OBE (MDD XD X, &B.
EDTA OREEEERSE Ky = 1.0% 102 mol dm™, Ky =2.0x 1073 mol dm=3, Ky =7.0x1077
mol dm?, Ky = 50X 107" mol dm™> THH. £B4 4> M & EDTA DERERIL K =
5.8 x 108 mol"'! dm® & F %,
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M EERFER R AERRIERTR (BLREMRE)
[&FM&E]

3. o
(DTELR-PH, TRTIKHBELTLIEEN, )

[3]

(1)

(2)

(3)

(4)

Bey B VEEA A Y (MnO,”) REEEERD CHRVGEMEEIY LTHEET 3 2 v b, BILERT
HMEOREY LTHWS S, MnO,” BHROBE X, —REHEE CTH BT A VET P T A
(Na,C,04) AR AVWEERIC ko TIRES NS, ZORECHET 2T (1) ~ (4)

WEZ L,
MnO,~/Mn?" 318 X Tf CO»/Cr04> FHE DWW T OFEHRICAZE R Lo

MnO,~/Mn?* 335 & (8 CO,/C,0 M OBEEMELIZZNEN +1.51 V vs. NHE B XU
066V vs. NHE TH B, DI b, o WBi4 1> (C,02) ¥ MnOy DILFERIGR
FEZX,

5.00% 102 mol dm™ D 2 WEEF b U 7 ABIRZ EFEI 10cm® & b, WEBEREZMATT
S LT MO, BIRE Y 2Ly FRSHELEZY 25, BADHKEMEIL852cm’® THo
720 MO, BIROBEEZRD X,

(3) OTEBTORAL LTRLELRIREL T OBRIRED 5 —0E,
(a) MnO,” DFREEMFERITHEE L IR
(b) MnO, OFREEMTELRRDECEGLZIRE
() MnO, OFEEMB TN B LIRS
(d) MnOs, OREMNEBIZEE U CRASFERIH X 7= 1REE
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2022422 A 9 H FEifi
SEMBE R R FE B MR R (B LERE TR
[EMFLE ]

4. FELFE
(4. EBLFORMEIZR—IHDET. INTRFEELTIZE N, )

(1] BLF® (1) ~ (B5) 20T, flickboT, < >R LEEERREWFETHE,

#) suwpcyl, =H/)—)L <HR> BrR .z —N
(1) AFF—n, =&~ < FKFNRMGHE >
(2) B{e7EFN, TEETIER <IMAK SR R >
(3) 7 Y, TEFATE IV <BRMEEE >
(4) Lo m~EYAT Iy, T=U v < IR OERIEE >
(5) vZrua~tvAT Iy, T=U <CN#EERE>

[2] BFORIBIZHENT, BbITBons ey A M F oisrse,

HI . A
O —

HiPO, . B
NayCry,0; c

H,SO,4, H,0
pyH*CrOzCI~ _ b

CH,Cl,
0 LiAH, ~ HO £
’ (CH5CH,),0 i
OCH;

NaBH, .

O CH3CH,0H
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RS AREBAERBAPAR (ELRERHRE)
[EMFE]

4. BHELF
(DTE2R—VH, TRNTITHRELTILESN, )

[3] BIFD (1) ~ (5) ORBKREVT, Bbic@bhaka A M B jomszre,
(1) '

Br

)\ NaOCOCH;, A
acetone

(2)

KOC(CHa)s
(GHg);COH

(3)

Br
H50, HoSO

(4)
CH,CH,CH,COC

AlCl3

(5)

0
0 fi
CHCOOH
CHCly
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SRR R S AR, (18 LRE IR
[(&FFRE]

4. HRLF
(DDEZR—VH, TRTRMELTIZEWN, )

[4] 25 CHeO: THALEM LICETAUTOR (1) BET (2) KERA L,
(1) {L&% L @ 'HNMR 227 kb (400 MHz) 5 ZUVBC NMR A7 - (100 MHz) (B4 -
CDCL) # TFimd, Z0/b&Y L osFiEgEE e,

g5 EzmEE
v
U NMR N Wi
Z 8
8 =
- Pl
= 4
; -
e -.
P il
¥t ze 2
[ 7 § 5 L] 3 3 T
6/ B 4 {
AN
0 N
g8 583 S22855584
~ -F e iedeicdoini — =3
13C NMR

Lo
200 180 th 140 120 160 B0 D [ 2 [
| &/ pom i
i S0z l
g 2EE 2
s mEE o 5 8

(2) {E&% L @ H NMR 2227 McBWTZERD 4.36 ppm BB ShTHns, Zov 7
OH v TV SE (Hz BAD 2 ADEF 2HTRD X,

FI¥F 52 Bh - SR8 Sl - Z850 1% () T BEA T NVFEAT ]
(LEHIAR, 20144F, A>T A &8 A-04-5, A-04-7)
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SEMEEAREREREGRETAN (ELREMHZRE)
(EMRHE]

5. &fb#¥
(5. EFOBRMII2R—VHVET., TNTIHELTIEIWN, )

[1] ROXEEFA, v (1) ~ (5) E&FX L,

AR T ) VIREICIE, V-V EFEETE (b ) L. AT IV OFEERT
5 (V) O2BENERETS, EHLo0V VIBEDL. (5 ) HoEEEE., (| 2 ) HEORE
FEOMBIEMEOSFTHY, KBEFTIRESHED ( 2 ) BRICL-TRXEL, BROKK_EE
FHEHRT 5, AEECIE) VIEE_ER I B E R OES AT ERELAENR TS, :
( & )R, FVEn—nic T BHER) 228, TUVERE] $7id T BEEPEES LY VB
E] 1o0BBEELESFCHAIN, ZVto—IBlBgR3oe Ll ( B ) HzFAF—FR
HWBRAEETHY, KRBTSR UTHMEESH AT SicAVWbn 5,

(1) ( & ) 56 (B ) THTEELIHFTZLUTLLES,

ZVEal VRE. A7V UEER AT TBEE, VAT oA,
. TAHY, B BOK, aVATFR— AL RTN, R T VALY wu— FYa—Fy

(2) THE (a) OIEBEED Y LRVABEI _EEAEPEESE2E TRV b OE M & FEED,
(3) T (b) OEEREDOLTRE L DY,

(4) HMBEEOIEERE /37 BIIIBHEESfi2Z TV a3 L08R 5, TOBRE. ESITHRA L8
Mo &b LRl ER L TyhAn,

(5) B4 T, BHBMMLETLBET N CoA %k (BB X - CHET ZHIBANALH X T D4
i,
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MBS R ERAEMPHENZER (BLBRENRE)
[EFRE]

5. H{kE
(DTE2R—VH, TRTRBELTIEIN, )

[2] BERCBET R (1) ~ (3) K&EA L,

(1) BREEBEBWTIE., BEOEETICEENFEET D2 & CTRRF-ZEEaE R, £
BB ET D, EOB, BRI TEEORREEL ST, TOIEEEY RANICERE &,

(2) AERIZRWT, EERAERDE S bRNE 5 IC, BERRINIBEBICHESh TnW5a, R
KBTI HoNAEERIIHTD (74— KAy Z7HAE) K2WTHHAE X,

(3) LT OEERICOWTHEEELZ BT X,
Q77—
@Fur7—+¢
@TAFE FFE Fayy—¥
@7 F=NBY 7 F—F (adenylyl cyclase)



SRR AR AR (LR ATHERE)

[EMFE]

6. DTEME
(6. ﬁ?&%?@&ﬁ@5ﬂ—vfﬁo?kaﬁﬁbf<

[1] %o (X1, (X2) &FRH LTFORW (1) ~ (5) §

(xx1)

pET-41a iX, RBE COF R BRBRICHASh2 77 AIFO
—BTHY ., &5 5933bp DTAREHINDNA THH, M1k, KB
EHDIBH L pET4la 77 A3 F& I%7 Hu—R 57V CERIKE
LEEROEARTH D,

H1D1BEEDL—r 1T, v—h#—& LT, 1kbp T &%
BV, ZDL—>1TiX, 1kbp 225 10kbp £ T, 1kbp HIETE
210 ADNY FAERTE T, Z05 5, 5kbp DN RiX, o9
AONR FEYRI BB I,

1 OFRRO L—2 2100, KIFE? ORER U pET-41a % K8
L, 2Dl —22 T, 5kbp fHhEIC1ARE, 10kbp LD EffiC 1
ADEFT 2RO/ FHRER S,

1D 1FADOLV— 3. KBEIORE LA pET-41a 24l
EEESE Xhol THINT L7z b D& kB L7z, Xhol iX, pET-41a 22— » BT
DL T HEIRESZETHD, ZDL—1 3 Tik. 6 kbp iz 1
AZDA RRFER SN,

e DNAW, ( & ) EEELCWAEH, BREETZE (W )
BRI G, (9 ) BEllcmbo THEKEIEh 3,

o 1 OFKEE pET-41a D L—2 2 Tk 2 KDY FHRHER SR
B, WThOAY B pET-41a £ 9 5,933bp & éiﬁttéj(% &

OrEIZ KB S iz, 5,933 bp & D /NEARAIBICKEI S iz A F

i, ( 2 ) #EERLoTW5 pET-41a TH Y, 10kbp LY K&
REOAVFE, (B ) #E2L>TW5 pET41a THD &
FHRENDB, '

ZEWN, )

Bz I

XnolJ1¥i# DpET-41a

1 kbp3 & —
FUIETpET-41a

1 2 3

B1.
pET-41a®
DEXE
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o THU—AFVEZKETIX, DNA tu—F 4 /R e 77 —EMXTHbF T

Puopicn— RT3, L<AWLRZe—F 47 Ry 77—k, FVEr—1,

@SDS. wEDTA, 7 RE7 =/ —AT - EREERLTNS,

o BBOTHu—AFXNVERKITIX, R TAE Ry 77 —% X TBE Ay 77 —%

WTBREKBZITHY, WTHhONy 77 —1ZbEeTis BEEh TS,




MAEERERFEREMBFHIEN (BIEREHRE)

[&FFRE ]

6. TFEYE .
(D TE2R—VH, TRTIHELTLIEIN, )

(1) XD (( H ) ~ (B ) CETRELIEURFENE2EL L,

(2) T#E), MICEALT, DNA u—F 4 7Ry 77 —{Z(@), b EHEORE

EMZBERE, TREH 20 XFRETHAT L,

(3) THEHEQIZBELT, BREKEHONNy 7 7 —i(@% M2 58 A% 20 CERETH

;e N

( 2)

HigAkpo s 7 AREICE, LBV Y EkE(Streptococcus

pyogenes) &\ D FIEICH T 5 CRISPR/Cas9 ¥ A7 ANIK
SBVWHENRTWS, KBV YERED Casd & 327 i,
RuvC & HNH & eI b 2 o0 DNA 8B KA A &,
N Kb 10 FE DT AT XU BEREN RuvC FAA 0
EHRLTHY, B0 FBHDE XF P VBENHNH FA A v
OEEFLTHD L TFRENL, £ T, BERD Casd #
NRIE, 10 BEEOTARGX  BET 7=VICERLE
Cas9(D10A), 840 BEO L RAF Vv T T =V BB LE
Cas9(H8404), 10 ZEHDOT AT XL 840 EHO L A
PrDOWMEET 7o ICEHR L Cas9(D10A/HS840A)DE 4
BEORBZ Y RV BERBETRESE, BRLE, Zo
%, TNBORME Ly BORELE T 52T, pET-41a #42
8 &3 3 single guide RNA (sgRNA) ¢ A KT R ST,
% Cas9sgRNA #HEEZETNFN pET-41a 77 A3 FLES
LTERLER, T —XFVEREKE 2T 25, B
2DE I RBEENEONT, L—r LIk, B1ERAT 1 kbp
5 —RWE L, ROBRE LT, L—r 2 KEKEE» D
B L7 pET-41a 38 U7z,

<

o

<t

/\%

| 2T S
'.’]:/\ c @ I O
Q\—(Dv"*

I o 0O I 0O
BB S5
824239
< o ®© © @©
-« KB O oo

12 3 4 5 6

2. pET-41ai=Cas9
ERAEFERESE-
BOESKBERD
B
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ST AR B R A R ER (B T )
[ PRLE]

6. HTEHFE
(DT&E3R—VH, TRNTIMELTIEEN, )

(4) E2DL—1 4kl —r50NBRIKBERIL. TERO Cas9(D10A)-sgRNA
LEE I T Cas9(H840A)-sgRNA EAEICIZE D L 5 REREENH DL LEZXD
nHh, 40 XFERECHRATL,

(5) 2Dl —r 6 DESKEBREDL D, Cas9(D10A/HS40A)-sgRNA #H &L, pET
41a OIKEN AT — L BB ERRP- T D LRG0 B, TO Cas9(D10A/H840A)-
sgRNA HAER pET-41a DEMNIMICERHOICESTIBNIERBEL TV AR
LA nERIET SO, FOXIREREBITLEREVD, 80 XFLATHRHA
.



MAEEREREREMBEHAR (BLRERHRE)
[(EMRE]

6. FEDFE
(0IDEANR—TH, TRTIBELTIES N, )

[2] BEETFOEELBFRICETLUTOM (1) ~ (7) TEXE,

Bk, =URAOHABEFO—HWEETeS /- DNA B (B R8) Thb, =0

DNA BFNTiX 754 bp DA > b rBEEhTWS (B 1 FOEBES).

5'- AGGAAGTCCATCCATTCACAGCGCTTCTATAAAGGCGCCAGCTGAGGCGCCTACTACTCC

AACCGCGACTGCAGCGAGCANCTGAGAAGACTGGATAGAGCCGGCGGTTCCGCGAACGAG
CAGTGACCGCGCTCCCACCCAGCTCTGCTCTGCAGCTCCCACCAGTGTCTACCCCTGGAC
CCCTTGCCGGGCTTTCCCCARACTTCGACCATGATGTTCTCGGGTTTCAACGCCGACTAC
GAGGCGTCATCCTCCCGCTGCAGTAGCGCCTCCCCGGCCGGGGACAGCCTTTCCTACTAC
CATTCCCCAGCCGACTCCTTCTCCAGCATGGGCTCTCCTGTCAACACACAG ., v v v v s vs

------------------------------------------------------------

------------------------------------------------------------

GACTTTTGCGCAGATCTGTCCGTCTCTAGTGCCAACTTTATCCCCACGGTGACAGCCATC
TCCACCAGCCCAGACCTGCAGTGGCTGGTGCAGCCCACTCTGGTCTCCTCCGTGGCCCCA
TCGCAGACCAGAGCGCCCCATCCTTACGGACTCCCCACCCAGTCTGCTGGGGCTTACGCC

AGAGCGGGAATGGTGAAGACCGTGTCdGGAGGCAGAGCGCAGAGCATCGGCAGAAGGGG—3

1. IVROBHLHBEEFO—BEEL 7/ L INAES] (£ REH)

(1) DNAEFI2/TEHEHED _ETHRMBEHIEERMBATHLD, BRI >TEHEIID

RNA OEFIDOEFIO 10 WEE K XFOT7 7 7~y N TR,

(2) DNA EF 147E THREOEEEFILEE EENSEFD, EDAFREEEE T0

CFRETHAE L,

(3) —OBEETFO mRNA BHEFE57-9, DNA S| 2 1TE OftEOEFED ChbEk
BOFTOWBEOLED A X COHE (RENTEENZE4) @ cDNA *FEEERT-
PCR THIE L7\, PCRICHWD 20 X7 LFF Kb d 794 v—k& 2 A

L. Thbdoiz 5'—3FRIZRE

(4) FEOTTA~—tIA v ba o EEEA TR EINTWB R, Z O 82— 28

HE L,

(5) EEEDOBGFOELIFZA LV irrE2EO, 1R /73#?76‘:#5 LORIR &

LTEZONDZ LB ZOBBARL,
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M AEE R AR EMRIE R (BLRRERNRE)
[FMRE]

6. STEME
(DOTEER—VH, TRNTIKMBELTILEET N, )

(6) DNA BE2Fl 4 17 O THEWIIEBE = RATHIET 5, TOa RrkEEEICLT,
HERENDBEUATEONFKENLEAO 10 7 3 /BEEES 3 XTRET TR,

(7). brrA=2za R TACG) #5425 tRNA OT rFa Rk 1 Otk 228,
BEREEOMEIZE X2V,

#1. aFVE
2FB oM
U c G

UUU}71.:JV73;'/ ucu UAU} Fuy v UGU} PRFLY | U

u |vuc (Phe) ucc| 4y UAC (Tyr) usc] (Cys) c

UUA} vy |UCA (ser) } @papy |UCA ) gkary | A

uuG (Leu) ucG UAG UGG YW7F777(Tp)| G

cuU cecu } vAFTY | CGU U

c |l mrvy |CCCL Fmy> CAC (His) CoCl Fox=r| C
1 cuA {Leu) cca (Pro) } gz |Coal (Arm) A3z
E cuG CCG CAG {Gln) CGG G g
) AUU) .. |Acu }72)\7#/ AGU} 3y | Ulo
H auc t1Y gl;_")"/ Acc| rudazy (asn)  |agc] (e ¢ |#&
| 4 |ava aca|  (Tho } Doy 99y | AGA Y Fawsy | A | %

AUG) Ba#aT k> | ACG (Lys} AGG |  (Am) G

AFEay (Met)

GUU GCU GAU }?znzs:\:yﬁ GGU i)

G |GUC|l sy |GOC| 73=> |GAC (Asp) GGC| #y3y | C

GUA (val) Gea| {am) GMlrnyavg|GGal @y A

GUG GCG GAG (ch) GGG G
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S BE R R B MR AR (BLERERTRRE)
[EM#E]

7. WEYSE
(7. BENFORMII2A—VBVET. TRNTRMEL TSN, )

[1] ROXEEFAT, B (1) ~ (4) T&EXL

HBEOBREFEOMBICIE., BRE#ERILE LT (| 7 ) Z2EARERICENL TF 2 -7 N TES%.
80 COEWMEIZANTNS, HH A, BHEAOKBE EHEEEZRE L VB Fr—AMoRET =
— T HEIAEAMYVHELEE ZA, Fa—TOT7ARERNTLEY, EOF 2—TI@ARA>THE DN
b hoTLE2T, £ T, UTOERETV, Fa—TIA->TVHIMEZRE L,

EB 1 RYHLEEEF = —7ICA B, CLA&RTEMNT, £F 2700, B LI EERREBR
O—E A - CEFEMITEREE L, ~BEBELTEABRELEL IS, WTFhbBEWan
=—REEINhIZ,

EER 2 apnom—0O—HERY, 0f ZLAREETo, ADEHIRSZ7LBHT,. BL Ci3/ 7 AR
Jrﬁi‘(“‘&)")?’—:u

EEE S FNENO I o —FREEHIZERE LT, —BEE L, ZORBLE LT P OREFK
RIS B, BER LIBETRE Y v — L QBT FIZH LIAAT, — S L, pA L
C CHAENE - BICRBLER, BIREROTT — 7 RS hk,

(1) XEFD (7 ) KHTEIELIWEAEELL

(2) FHE (a) ICELT, 77 2B & 2 ITHERNO EOFAR, EOXHRERICL > T
ELPEAL

(3) BFEF=—7 A, B, CKA>TWBRITREE., fFEEOVTIL, TRTHER L,

(4) Figs (o) TBELT, ¥ AL CTCRTI—IBPBRENDNoTEO, TRENEREZE
=Sl
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MR FERZRAEGBAHAER (HLBRERTHRRE)
RV S3EN

7. WMEDFE
(DDE2R—VH, TRTIEHELTIEEN, )

[2] #EHORICETHROXELTAT, WV (1) ~ (8) IT&FER L.

BT T BB T, ARP BB INIMEILOWATP 2ERTH (7 ) {8He, K~
RERHERME 2 ARTD (4 ) REETD. AR, RBORRBRIZL-T, TORLO
IO ETHLBHETH S,

#1 (v ) BEREFRICESOMEDOFRFEIE

FETRE (v )R IRFEIR
(LA REEE A B
(LB ARSI 5 ER C D
SE R RSE E F
B I SRR G H

(1) xEHD ( 7 ) BXO ( 4 ) CHTEELABEERLL
(2) 210 (7 ) ZHTREIHBEELL,

(3) 210 A~HIZHTRHELHEEZ TOBREO~-O»HBTRESTERL L, XL, RCES
BTERATH XV,
BIREE: O X% @ BHY @ = @ @z ® K

(4) FWEENBV TV AREREEEZ 1 0OE, £, MEMER ( v ) /L2202
BMORRBIZOWTERICHAT L, {EZERIC oW T EERNTH R,

(5) F&EM (a) LT, HKHEMEIIRIIERCREELT Y. MR & BRSOV TRE OE
VWA B & S IC. UTOREE AW THRICHAE &,
/. EELVSA0U CEME, BB VBME. BFRER. sk ETRARE
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SRR R A AR AR (AR R IR
[FMRE ]

8. AEOHEE - HeE |
(8. MEDHEE ORI R—TUHVET., TRTIHELTILEIN, )

[1] ASWBRIZ2WT, UTOMN (1) ~ (3) KX L

(1) AAEAERRETEUTOXEN] 7 M & |[chTidEsEdnts®z L,

HAE RIS & > CRE R BRI 28, FEOEORROLICERT 5, THL, BHMRICHE
HLTWEL VAP EThHB[ 7 | {EEMich o ROEA T T L CHERERET 06T
B, AAEVILTOWEEESE, [ A4 |[Frere v SAericaBEsnsg, T8/ Brbo
<ons A fraevi | = |beEEd s TS LR NEREEET D, —F, AT
g parerREo] v Eaevid [ = B csUEno T eseT s,

FIE Y DSBS ST B, [ 4 |9 b o &h D FRIRMERLE (TS i TRk
THORERBFRAE VEREDSWERTHS, FRBRAVEOOMFRENE  RNETLLORLVESTH
% TSH OAWHEH SN, ThIC & 0 FROFRESAEARER TR, ZOXS% I [vRF
AT &> CTHHRLE CRERTS STV 5, FRIBRAE IS bIC D] ¥ [ osiahs
R ERIER VR VAT (TRIDICH LTHERA L, 20OV AT A03E<,

(2) BEASRCETIUToxED 7 M & Kb Tl sEnkEarEr L,

BN RS TH D[ 2 PR o TV ST 2RETH Y . AW & ASWDOTES DI
EEFLEDE TS AARIL I 7 |6 LRI RREER T oREEE- TV M L B
CEIET S B L ABENRS AL THE 2 [ ¥ JESERTBEAWSN T 5
BB, ¥, BHMEORKSE F |BEET S v MANLAWSNEFALEL THD

2 1 [ = Jemwi ¥ e bdsmEaso, | 2 jEEc]  Jermuc Y &
I AR LR A~ T 5, [ 3 SRR RRE T2 2 LItk ), REMREETERO
—oTho[ # PBIERIEND,

(3) BIREEIZ3ODOBMNLRY ., TNENBERRTERNEVEEK - AT D, TOROD~Q
AW THENLEDEHE 1L 2B L L, T, @~@DEREE - ERIZONWTT D (@) ~(c) A

LIBUE X X,
BT HNVE Y IR - TR
B (FRRE) D @
R R @ ®
NE GERE) ® ®

() TR IFxFAaALFaL RTHY, BEOESEIER LT Nar&/KOBERN zRET 5,

(b) HEHRAEL & LTHL,

(c) EsNaanFal FTHY, #HH - F 08 - [BEORFICHT 2HHBERS, RER
IGHE - UREERZRT,
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ST B S R A Bl e R (BRI
[E=MRE]

8. AEDHEEBRER
(OTE2R—VH, TRTUHRELTIEE N, )

[2] #HEROMEELEEIZOVT, BT (1) ~ (4) K&ER L

(1) =a—nuy (EEHR) BRI SOWHINLRD, O 1DEHMIEAET, b5 1 2R TH
B, BOD1OOHSDEKRE, TOFBELHERRICOVWTERL,

(2) ==—arOFERERNITR L£-T0 mV Tﬁ;éo ZDEDFEL, MIBAPEINIC TR
ThdZLemT,

O = ORICRIAE. HRECHRECFETIER LACKHA T iZth ThErEx L,

C)%é YFILL. ATP 2B LT, QO A V2 EREL: CTHE S CHLEEMEZHERL TV D,
SFiTrEZL L,

(3) FEEEAL (1 > W R) 1L, ERAOBMNEZEOWE, £ L THUTEEREMICED —BEOHET
B, ERER (EAEAICIE 171,000 #) TEI S, WG k- TERBHE (BRiria-55mV)
THOBINE L, BEBEMNARLETD, EPEMI2HEILLRD,

D BT, EOSEIEY LTwE | BEORAPIMIC A TERMICERL 25, Z0L X
BIEZ 2 % 5 EHASERE— T BT ¥ RIIANE L L ELIOF ¥ RAOROI LY
BERX CEICBEIT O F v OFEE LN ORE B IO OBHPEEMIC S 2 69 2RIC
DNWTER L,

@ B i, H%UD@'TE#EUJOmVLB%é:}’L& Z Db EPASTRE CTHE W EF v R
R DTz A - < DEAWT, ESES bIn bt F ¥ XTI EL L, FRoOF ¥k
AOERICE Y ESZEI TRCBET A T OBHELTENAORE . BLUZOBE R EELIC
Hr bTRIEOWTEL L,

@ EESEAE, AMAREEZBINIEE AP, BEELEAORE SH—ETHSH, RBE
BEL2WAR CRESHEMITEE 2V, ZOBEREMEVIPEZ L,
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A REERFEREERBERAR (BLRRERTHERE)
[&FHHE])

8. AKOH:E &K
(OTE3R—VH, TRTRAELTIEEN, )

@ SFNEICAE CIIEBEMIT. BEET 2MBOMBIEICHELEZ 5B EFR L. BEEA
DIEET 5, AEFREE T, BROMEA OROMBNEDELR Y v T L TEETLZ
&C. BWEERAREIC 2D, HOMBRBEMEVWINEZL, e, ZOREDHELFEMLE
WoPEZ L,

® #HEOBEICHIE LR T SMIEE 2 52T, TOFESET L BBEERICBT 2 E thth
Br2E,

(4) 8RR % ERE UIIEBIEN NS T 7 AFHRICEIET 5 & EEFE Ca2F v XAV OBRAEM L
e T RNAN D DMEEEHEDORASWICE Y, VT T ABMBIC S 7T AR GBS,
HER PR ERERE Z 2 08, TORELEITOBELELhENEZ L,
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MR AR EMPIET AR (BLRETRRE)
[(FMRE]

9. RREES
9. ARGEFORMIZR—IDTT, INRTHELTILIN, )

[1] FHEZRCBETIHOO~ODOXEDNH L, ELVHD% 3 0BG, BEEZEY,

D B—ETFBEO D LO—RETEH LT, HOBEOHREESECBVWETHOZ LT, #lAE, B
BOTFHHERERS TN S,

@ FE—WTHO > bORBRENTFHLIE, DEEREIC TS LI VBRICRLRVE T
e, FIZE, REREORESCERAS VLT 6D,

® BIERTHLE. FRICBR-EOLOERRVEDOFHOZ L T, RERANKETHS, #
ziE, BAOERBRRILIT 6D,

@ BE-RTHCIRBHBRELAETHY, FlE, ERFBEFICHTIRBRBERSITORS,

G BEWTFH LT, ERICESTObOBBEELEL THSEREZDSTITRHOZ L TH S,

[2] BFs T - BERSr 7CETAEROO~ODOXLED > B, ELNLOE 30BN, BEETE,

@ BFr 7. BREORMIITON2LOTHY ., K77 LIXIZEREFETH 5,

@ WHO (- FUREEEEE) 12, BMs 7 OEEOYF T, BH . FHEOME., LEASHNHEE. XU F
a TR BETICEML., FHOMAETHEEERLTWVD,

@ FAERF 7L, —BOICIBREOERE LRV EOOERNT Yu—FR3hiicdz bh,
—HERS T T, BRREBRE ST T7T I —FO/REY FREARRBIRS,

@ EBEOBROFAE LT, ETHRACAA FREFETHIENIERRESOTITRL. F
PURIEA AL FREBETCHAET ALY VRT Y T ) 72 REBES Z L RHER IR
T3,

® Living will £iX. BAMT-TH OV EVERNERLSWTHLHUHEEBRFELTBL
L THB,
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MM ARER R A GRETER (BLBREHRRE)
[EMFE]

9. NREESE
(ODE2R—TH, TRTIEBELTLEEN, )

[3] e HIRERICET2ROO~OOXED S H, ELWVHDE 3BV, HFFEHEE,

@ EFEER, EFREROBMELRRE L FREA, EFREEOKIESE L EEIC X o TEER,
Hefrd, SEMNRERBEREZMITOZEBENTH D,

@ EFRHBEOERERTINTH D,

B —KERE L IX FE~DOAREESERIC U B EARE (MIRAES 7V AT AOER T,
BHTR 30 HLRCT— EAPRETE 5 0% - BEOBA) 0L ThD,

@ SCEHLERE L I, KERICRT 5 BROMERE L OHR Lo ERESEE1TI 2L %8
M e Li-ERgEO - &, SEERRICER 1 2FoBEKERRE £ —, ZRERBICR
HI 1 S FTO ISR EE R v 4 —DEERED BTN S,

® DMAT {(disaster medical assistance team) &1k, RERALAEROSMEMICTHENEMHTE B
BRI SrEHIRR P L=V SRR RERT —AD I LT AR VAT FEEREEEIIHED
ERFRAMEREET 5,

[4] BERBRROBBRICETAIROO~OOXLENS B, ELNHD%E 3 0BV, HFFEFIEE,

@ EEEHEE X BERRO I b, HICAZHHRE LTRRS T TR EDNADFEIESR2EE
REET AHEERET.

@ EIHREEHERTTAEDIIIEEFTBREORBPLETH L. EOHFRATLEGEID
OEREERT 5 B TITON A BRRRELTER L5,

® BELOEFRRROEROERESY A CIIEERBHENESTEDTWIR. L DEERTIX
Dk 5 REES GCP (good clinical practice) & FEA/ TS,

@ GCPIT~ NV X EEOEFTICEM L., HREOAELTER LTS,

G BBOSMOREITHERE D b IETHRTAER B VD ERE SO SEINER & oE
HTRIEDEBHEROCTNWIEEITEH, ELA2<THINnZ LiZhoTn2,
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S AEE R R EMBIEN SN (RLRERE)
[EMFE]

9. NREGEF
(O0EFIR—TPH, TRTKBELTIEZT N, )

[5] BTHREBICETZROO~OOXEN D L, ELVbDE 3 0BV, H#FEEY,

D BEARE MEEhTHd I AR FERE TEEhTHhb LERRM LEREShS,

@ LR LHAEBOETHEADONR (20194) LB L. [ERHFH. ERBLOREERT] &
&L 7poTN5,

@ BFEEEIC LS L, FEL L2 b0, B HiiTAR (BERICRETE D 55613 RE
FIEfm) RO RBHE LRThERsRu,

@ BTFEEFEL. FEOBHI R THHFETIERTING,

® ATHEESL. BEFREMSOBELZTREMDRIITZ D,
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10. Oy s L858
(10. FOFILAEHFEORMIAR—IDHVET, IRTREELTIEE N, )

[1] DTFo7us s sk, 10 BOBED G2 HEFIEHICOWT, o @R
BOERICH LTEMY — 2T 88%, n 2B ERPLHEVIEL,
Bz n%d 1 LT3 TRAEY— D7 n s L6THD, ID
7T AMTNT, v (1) ~ (B) &AL,

01:
02:
03:
04:
05:
06:
07:
08:
09:
10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:

#include <stdioc.h>
#define INTERVAL 1

[EMRE]

swap (int x[], int p, int @)
}
int main() {

I

int x{10]

int count

{4, 7, 3, 10,
0;

5, 6,

2,

1,

8,

9};

for (int skip = INTERVAL; skip > 0; skip--)
for (int start = 0; start < skip; start++)

for (int i = start; it+skip < 10; 1

for (int 3§ = i+skip; 3 < 10; ]

if (x[i] > =x[3J])
swap(x, 1, J);

count++;

}
for (int 1 = 0; i < 10;
printf("%d ", x[i]):
}
printf ("¥n");
}
printf ("%d¥n"™, count):

return 0;

{

i++)

{

j+skip)

i+skip)

{
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SRR EGRENAR (LR RHRE)
[EFMFLE]

10. SurZsAEE
(DT 2R—VH, TRATIKHRELTIES )

(1)
(2)
(3)
(4)
(5)

Z=1H WADEHE L LT, bo b bilitlRE 2R,

BE4K swap () #d,

TOTa ST AEETLEZLEEOHAZRE,

IDFTa T AD2THO INTERVAL # 5 & Lizd 0o E5RE,
INTERVAL 2% 1 QG & 5 OBE TR, EOXIRBEACELLRYHR
BRL L0, TOBEHBELE L HICHRAT L,
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B AE A EbE EHER SR (BB ATNRRER)
[(EMRHE]

10. yar/sLEE
(DTE3R—VH, TARTIKHEEL TSN, )

[2] xDZLERX qux+q, ZREOEF q(1],q[0]TRTLTHE LUTD
Ful T At ZOLERO 3 REHAEL, AEOEREELhIEZEE DD
BEAPHEATEILOTHL, 20T T AT20T, v (1) ~ (4) &

A Ko

01:
02:
03:
04:
05:
06:
07:
08:
09:
10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:

#include <stdio.h>
#define N 3
void mult (int s[], int t[], int u(l}) {
}
void copy(int a(l], int b[]) {

for {(int 1 = 0; 1 < 5; i++} {

b(i] = a(il:

}

}

int main(void) {

int p[5] = {0,0,0,0,0}, r{51 = {6,0,0,0,0};
int gl2] = {1, 2}:
plol = 1;

for (int j = 0; j < N; Jj++) {
mUlt(P: r, q);

copy (r, p);

}

for (imt i1 = 4; i > 0; i--) {
printf("sd * x~%d + ", plil, i);

}
printf ("$d¥n", p[0]);

return 0;



AR AR R E MRS (LR RTHIRRE)

(&R ]

10. Jur/s L858
(OTEAR—TVH, TRTZHELTIEEN, )

(1)

(2)
(3)

(4)

B mult iE. BlE s} THRERRHA SN TV DHxDLIERs;x3 + 5,%% +
six+So k. BlE ul) TRENPRREINTWExDEERux +ug DR
tax* +t3x° + X t L x + L EFE L. HEEROREEZS B It
TELDTHD, 7L, t[4],t[3],8[21,t[1],t[0)xFNEFh,
B8y, ta, by, by, LICHIET DD E L, s, v AL THREEET S,
B mult ZRE,

TR LERITLUEEEOHIETRYE,
IDRTaFILAR2ITETEELTWANEZ 4 L L, EbiZ, 1297 T
EFBELTWAqL1Z21ELEEEDT ST LAOEAZTRYE,
IDTaST LD LTETERELTCVANE 4 L LIRS, Bon5E
HREROOBEIL O g - qd e LTHETE S, x*OFEER®D S
¥ int calcXoverK(int k, int g[]) ZoR¥, =7 L. Bl
%, xOREkEHODL, qll], qlO]EENEI. q,q8RTHED L
15,
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e R ERF S EGR AR (BLREHRE)
[EM#HE]

11, NAFTINITY XA
(11. NFTNTVZXLOBREZAR-—PHVET. TNTIRHAELTILI N, )

[1] E1@@L(wm%h%n\éﬁﬂ%ﬁ%ﬁLt?~5&~zmﬂﬁénfw6%—5®-%%
%ﬁbt%@ﬁ&éo:n&womf\MT@%w(1)~(3)mgiio

(1) @1 @, GoF—&FRe LT, UTOBRBEOHTHo L LB R DEENTH 1 OB
W, 7~AOREBTEZL

7. DICOM TB= A . FASTQ F&=, %7, GenBank JE=,
x.. mmCIF =N 2. PDB = #. SBML =,

(2) M1 (a), b) PF—FRBREEATNEF—F_A—2L LT, UTOBREDNS HTH-L bl
ket 0EENEN 1 DBY, T~HORFTELL
7. DDBJ . KEGG PATHWAY 7. PDBj
. PubChem Z. Publed 7. SSBD

(3) ®1(a), O)DF—FE@BELOOERFHEVERL LT, UTOBREOI HTHoL &
RbOEEFNTN1OBE, T~FTORFTTEX L.

7. i —r o 4. FRET 7, LC-MS/MS
.. MMR &I . SBF-SEM #:
(@)
1 ctgacgcgec ctgtagegge gcattaageg cggegggtgt ggtggttacyg cgcagcgtga
61 ccgctacact tgccagegece ctagegeecg ctoctticge ttteiteccct tecttteteg
(b)
ATOM 1 N META 1 123.387 -6.199 5.935 1.00 0.00 N
ATOM 2 CA META 1 122.517 -7.355 5.596 1.00 0.00 C

B, —&DO—&
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SRR F R EFERAEMBHEHIER (BLREHRE)
(&M E]

11. N14AT7INTU XA
(DTDE2R—VH, TRTIMEL TSN, )

[2] ¥LBBME LT, @205 RERRBEES LS, UTOM (1) ~ (3) KEX L,

(1) £33N A B, C O 3BETHIHA. AETRVWARRRE L LTEIAORDIBOT TR,
22 b o> TEME &

(2) &4%EN A, B, C, D, E ®SFETHLHA. AETRVWERZHEIIMEY 5. HHE
BYLHPpEGre (EEZAVTH RN,

(3) HFELRFERERH AL &, S LAERPEVEEZ NN RS L CEE LE
BEFELL, BEREAREERICRS MRS S, INPETIRREZHERICE~X,

AB CD

B2. FRRAEOH
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ST ABEA AR GRLEIER (R LARE ATHIRRE)
[FFFE ]

11. NAFTNTU XL
(OTE3IR—TVH, TRNTIKMREL TS, )

[3] 1 DEBEHERITOVT, BUTOEW (1) ~ (2) k&AL

(1) mRNA L= FY GAU LT AT EVBICEIIREN S, Z0=a PGV LT, 1 EEETZE
BT TESIRVIZ0@BVH B, UTF. Thod LEEERD P LR 21075, LT O/
WO~@DIE Z X
D 1 EEBHR D FrddTE&F L,

@ 1EEBHR2 RO b, fETHT I/ BEELLRY GEOTARTIEVBROEETHD)
B OETLTEET L,

G | EEBEHR D h, TARNGXVBRLIZERDT I JBICHRT 28, ZOBRIZESH
Y B OREE R DEER I ENEEZX NI bOOHE 1 DT L, . %)
EZ bNABHEIR~L,

@ 1EEBRI PO L, TANTXUVBERRRLIT I /7BRICHIG L, ZOBRICIE XX
7 IEOREE - R~ DOEBER R HEIORE WL EZ DD bOOHE 1 DHIT L, ik, £
A%z bNIEREIRL,

(2) WE., H5 nRNA LOBFA= R AUG 2 bEIRRABRA L7c & 775, Bith= Rl ok BERFIZ
SVHEAT,A U, 6 C BEERRCHETAILO LTS, FRIIBERFRICIES> T, Bik= F
CETAETHEYECEITTELO LTS, i, RN EHRITEL . BTEEa FUREER
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