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d1 DI, BDEZLSDEZHAVTRLELE W,

2) XHATKXZ2HROKFESEBERDEEZNEFN, R.BIUR LT 5, B’TFIZ
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(1) ZORIEDLIHEOESEIE fF EAVTHELES L,

2) o8I, HODIHREHETESMIALSLREML &, PQRMIZ3EOBEISBE S 1z,
ZOWDIERENEE f EHVTERLEE WV,

(3 3Lz, BEEM OBHYITHr2T, BMEQ EMEBEIZLTEREZM L, PQREIIZ3IFED
BB S 0T, BEES2f iR olte ZOL SORIELIBOESZ L f 2V
TERLLTIWV,

4) EoERMBOBLHIDEEM LtOBHH @EEM@I:&-MML EROULEI WV, T2TEL,
SR DHEINDT B L,

B2 ofL, RIEBRISEC AL EEZL L, BI3—2I0RTIOLPQHELELD I
Sii2WT, AP2rbx(0SxSsDRIMNATRORA 2B 2EMy, 5oFD LD
IZRENDZBDET D,
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$C%, BUTZEBLOT, ¢, [, nOF2ORELZ DD EHWTEATEZ LS W,
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(5) BERI2ZA:> 0B IFRT 2L, WS 1EAx > 07X T#EA, B3—20BHED X 5 ik
Rt ole, ZDEE, BiZlt + At TOEx + Ax DEL yi 1%, Ax =vAt &9,

yi=Asin[%~ct+<v—c>At}

L% %o yi =y B AL DWW THERIZR D o7 1T, v-c=0TH
RIEEVe 0T, ZOWOESFo = LREND, kB, ZOWOBME
T = TH 5,

6) o=, WS ORHFWS, KoWTHE LB, WS DAEP 5 x 12T BEN T A DRS¢
WBITBEM y, 20FDIDITRT,

y2=Asin<—7!—7;—j—c—+ ct>

20DWS1 & Sy iE, WIELAHLFRIC T, ROBLHASHEWIZHETH S, £o7T,
20DWEABRLTTE LW S; WEBHEEERT 5, EBE, 200 *ELEbY DL,
AP 5o x BITHENT: AOBEZ t 128 2 S; DB y; 3oED L HIzEI N5,

Y3 =y + y, = A sin )cos(ct)

IHERREIEBL COEITLEAVERRERL TV S,
(7) £25T, ZOBEEOEEIInDEIZL>THET 2, PQREZ 34 12T 5512
HO—oBHL2EEFEDI L, 2BBREVWERELZ D OFESBHEIS L DI,

n= DLETHY, DL SOWRE A, = TH 5,
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BRICEDIED py, BBV, ORBILITEoT:LTF 5,

(1) REIOZHEDRE T, 2 Vi, Vo, Ti ZHVTELLE W,
2) ZOBBIZBITINWZANE DM AU, % p1, Vi, Vo ZBHVWTRERLEL S W,

B2 RiCEBREOFRIIV, T—ED % AR b BETINL, ED ps i2% o 7z (RREEID,

(@) REMIzBIT2HBIEORE Ts % py, ps, TLZAVTRLEI W,
@) Z0BBCHEKENEEH» LBINL 788 Qs & p2, ps, Ve EAVTRLELI W,

B 3 SLIHESERAEEV, I OBUERS A, EDIE py & RoT: RREIV), 201k, B2
TWREE NI L TR T I2E - 72,

(6) REBIVOBETEDORE Tu % p1, ps TH1ZHAVTRLELEW,

(6) KRB 2> LIRBIVOBREOM CHESEINT 1L I3 NTEFEWy T py, Vi, Vo & H
WTRLEI W,

(7) REIVD LR [ OBE CHEIEIHH L 2BEE Qu &35, Bz ps=p D%

Bz UL, %‘i Vi Vi DBTHRT T LA TED, ZOLEDRERLES 0, ¥

ViV, D —é— ICEMES B LELTIL S, % DEZNERAL TNIGERMUTE 2L &
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THOMWIZEZ RSV, FHEERIRTEDHFINTEZL SV, DELZLIE, RO
BEPFELs Y, EFEH=10, C=12, N=14, O=16, S=32, 7RFT FuEH
6.0 x 10%/mol,

B 1 XoO~@oxf@Eszhznl0g $o0b 5 & FEHERFE0°C (273 K), 1.013 x 10° Pa)
BT HEBEIRNDODD LEERDDDIT END, WETEZLLSIV, AUERIZLE DD
2O0%BETEZRE W,

7) Ho ) SO, ) CHy @ CHs &) CO, () NHs

B2 ROMWIZEZTZ SV,

(1) 39.2g DHBROMERLZEZ L E V. MROMEIX100% & L, FHEEEZRLEREV,

@) VOB ZKITIEFES T, MRIKBEERFTRTERICBEMT 2D L LSRR, 0
K DKRA > LIRS 4 v OEBOEFBeEZ LTIV, T, FEBREZRL

T3V,

(3) WiBR & KERILF bV Y AERBAR L FMESRTHA B LR, HoMBRIZX 2
HETRME L8P, BEZLREV, 7, ACYEREORE L KRS Y v o0z
o THELNTEE, BOMBRIZL 20ETEME L850, BEZLEW,
B3 ROKXREBROFRIGHIZOWT, HEDFVIZEZLZ IV,
@ HS+0; — HO+S0,
KMnO4 + HzSO4 + (COOH)z - MnSO4 + Hzo + CO,; + KzSO4
Cu + HNO; — CU(NO3)2 + H,O + NO

BaClz + H2504 g BaSO4 + HCl

® ® © ©

Fe?* + MnO,~ + H* — Fe3** + Mn?* + H,0

1) O~@ORERTRRGFDE LR TR, SR EZREI LT E W,

2) FIiR@®IZBWT, BILERREFERBTEINTIREFIZONT, BRILBOELEZNE
NEZL IV, BILBOZTE, [+425+2 1280 0oRTEHHL TS W,



R 4 EEROBMEEIE—BRITEE 100 g 1281 5 2REDOBRAOETH ), BEE(gJDETRS L
5, MEEH V7 A (KNO3), i+ r Y 7 4 (NaCl), HRERSA(I) (CuSOy4) DIK~DIEMEE
CEREDEFZEE1 —1I1ZR LTz, BEOKAOEBEIZEHLT, DLOBWVIZEZTZ IV,

F1—1 EEROK~OBMEE LBEDOBR

W VRMREE (K 100 g 1298 5 2 Btk 0 E & (g) 0 fE)
0°C 20°C 40°C 60 °C 80°C
WYY v L 13.3 31.6 63.9 109 169
;=¥ oAl SR 37.6 37.8 38.3 39.0 40.0
HRERSH (11) 14.0 20.2 28.7 39.9 56.0

(1) 60°CDK 100 g Iz¥5#E 3 & HrBRsH (11) F/KFIIZT g 25, BTEBREZRL, BX LIV,
(=& : CuSO, = 160)

2 WBRAIVYLTg DD, ERIZIHgDWBI VY LAEFEALIV, FiiL LT
BT PI VAR I0% FERTWE I EBbhoT, ZD71:O, BREREIZL o THER T
BTl Bl—1OBWMEBEIILT, LOXIRTHRITEET LI LATE B,
FHiEDOBEE B L %S W,



ROXERFAT, UTORWIZEZ LTS W, 72721, 1.0g/cm®ix 1.0g/mL, logwb = 0.78,

FRF&EIEH=10, O=16.0, P=31.0, Na=230, Cl=355 &7 2%,

BREZKIIBEITEEHL ALV EEL, BHELTORWITOME & HEIRREE 15, #l
etk d b EBEEL, (RDD LS RPEREIZZ STV 3,

H,O < H*'+ OH™ (1)
F 72, KOIPHEREBIZ T 5 & SOBEEEN % Kmol/L &3 5%,
_ [H*][OH]
K=""h0 )

T TKOEEE 10g/em® EF 5 L, WHET ZRIOKOE MBI A mol/L T
D, [H)R[OH ] L R THBIAZ W D—E E B % L TR,
LI:#soT, (2% D (R3)285 5,
[H*1[OH"] = K [H,0] = Ky (3)

DKy ¥ L, PEED BRI IUI—ETH 5o

KoEEET 2 RS [ @) @ FHBSE @ RIS | TH 2,
LizdsoTC, | () | B8ERT 2L HEIBET 2,
IO ACOMADPHIE [6) D 7THE @ TIDdAIN @ TLDb/AEW |,

7, VVRRIZTRO LI XZBMTEREL TW5, Ki, Ky, K3 RENZLOEBRERTH %,

[H*][H,PO,"]

- -3
THsPO.] 7.00 X 10 *mol/L. (X 4)

H:PO, <——= H* + H,PO+ K =

[H*][HPO/]

— -8
TH,PO.] 6.00 X 10" ¥ mol/L. (& 5)

H2P04— — Ht+ HPO42— K, =

[H*][PO/]

— -13
THPOZ] 4.00 x 10" ¥ mol/L (X 6)

HPO/ <= H* + PO/ K3 =

—%, VYBROEBETH2 ) YBBAKEZF MV 7 ANaHPO, RV YBBZ/KEF b U ¥ A
NaH;PO, i37Kiz & 1, KIERHPCIIZLEIZERL TV 2,
NaH,PO, — Na® + H,PO,~ (&)
Na,HPO, —> 2Na* + HPO/2  (8)
IHhoDBEILL o TEUTEBA A YIREH D ~ KO TRLERIEERT, E0FAA 4
EOMTIAREE & %2 5,



B9 1 RO TIEET T, 2, QIrdHTIEFE2EAZTALEIV, @QIROQLODFH
L, GIED~BDHrL, FAFAD TR EIBEZRUIL SV,

RS2 pH#3.000% &0 ) YBKBEDOBE X mol/L 2 BRHEF LM TELLS V. &
B, HEBBORLES W, RL, FHERK & KR K IEAMEDTNSWOT,
RHDOBEERT LI VDD LT 2,

B3 pH3.00D&E S0 ) YERABKIZKERILF Y Y AKBEEMZTWSE, RO
HPOX 4 4> L PO 4 AV DBEDHH25:1.0 L hofe TORDKEAL F VY ORE
[H']Z2RDZE W, 4B, SFEBRORL, BYBFR 2 TROL IV,

B4 VyBT/KEF NI Y LKEBEFD HPO, A2 id (K 9) DFEHFLILL TW B,

S ) [H3PO.][HPO]
2H,PO,~ == H;PO, + HPO/ Ks = B[H:PO4“]24

T OO THIER K e BREF 2 TROT IV, 4, FEBEDRLEISV,

(H9D

5 VYB—/KEFFY 7 A1.00Xx10°mol &Y YEKE=F h Y ¥ A6.00x 10°mol %
KIZEPLTE0mL & LT, ZOBARDTFHERO pHERD LI W, 2L, FHEOD K,
EEOTKREL, KREBEBOTNVWOT, (REDHrEFERITNEIVDIDLET Z, &7,
FHEREDKEA A VIBERE, VYBDAKRF NI VLABIT) YBKRZT MY V2 0H0H
BEICHSRTINEVDDET Z, 4B, FEBELRLLE W,

Bl 6 FECRISORETHEL 72EAMIZ 1.0mol/L 0iEB%ZiINzZ TpH % 7.00 & L7z, MIZ
7R ORI mL 20 BYUEFR 2HTTROL SV, 4B, FEBRELRLLIIV,



RDOXEZHFAT, UTORWIZEZL SV,

Trve=T7 DKBREFERIWKEECTBESHBZBEOMAMERIILT( 7 DEwvnd,
VEV%%%O(I7)%(/f)&wm,ﬁ%%&%@ﬁ7i9vﬁ%é@7:vykA%
Mz25e72b7=) FEELZ, ZORIGTIE, 7 b 7=) FUNBEDOBIMELR S,
7:9y#57%b7:9F%é&bta%n%tn@%éﬁé%(r7)%é&@x°:@ﬁ
AREBEHEOEREEIZDALN, ZOBHKRE( = IFRLOIMTNL, 7L 7=V FifE
BMER R, ROIMEBHEE 2L EORWERA L, REIFHSATHLZ Y, 7€ 7
3/7;yu@ﬁ%@9amﬁ%mabf,#@%nmééﬂfméozwiim,gﬁﬁwﬁ
FREEDO—H2ENITEL S TEWERZIM X, VELED 2 FEMHES ATV S,

T r7=) FORMETHL CRAVEVRBLIU( ¥ MEEZ VDI LBbdols,
MRTCZIKDET DL, BEDDBETCT, DOTTRSMIE LT L5, RFE:68.8%, K
F:50% T, DREREIATVEA»PoT,

FIVFNVRIE, FRIVALAT7 =2 /XY FIRERER - BETCRIESRTDOLIZF 2/EA S
HTooNd, VIFNRIZABLIUF2EHERZ L, 7XFAVF IV FVBBEL B, %
7o, FVFAMBRIZGCBLUFR2ERAESRZ L, ) FABRAFAIELNS,

M1 XHFD( 7 )~( = )ITEBUZTFENE2ESTI WV,

B2 TRI@OZENZ, LERGRTES LISV, 27FL, {tamiigERorL, BERT
BRILLTEVWLD LT 25,

B3 THEDECOOBEREZEE LIV, 1RL, BERNIHERILLTRVWIDLET 2,

4 E, F, GOEMEZES LI W,

M5 CLDOBEREESLE VY, 7L, BERIERLLTEVNDDET B,

6 7=V, 7TENT=VUF, 7T/ 7zv00Tadb 1l oBANRLNT: 3STEEOR

BENH B0, BBREIZLAEMEZIEILPATVER YV, BARSIZED, AL 3EED
LM ZRI T2 HEEZEZ RSV,
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. BRI TAMED ), AFFIIR-—YDDET,
FTRTOMBITHEEL TITEE W,

. EERTEIMEIL RV, GR4R—TYDD T,
. BB REEMFOREOMITEEAL T IEE W,



ROXELZHTAT, HEDHVIZEZL IV,

WW%&®%%K$W%V&W5M$%Eﬁ@k6<o$W%Vﬁ®Wﬁ%ﬁTO<6ﬂ,m
WIS, MBOMERLE & HIC&HITSED, BEORE (BHRE) Cile (R
AER T 2METH 5, BERMIRIE S VEY LREAT 2REERE L, AvE v HMERMEDZ
BEEREETHZ LT, ZOMIBIZERT 5, %xu 7%V%9/@ﬂ%®ﬁ§#6ﬁ%éﬂ
3R NVE VT, 7%vf)/%ﬁﬁ%bOHM®m@LW%%&£?OW%%ﬁ&u IR
TR, PRI, $WEBO( 7 )GEBdH), SEFLERANVEVIEOL LRAT VS,

RNVEVIHETHIERT 20T, MBRFORVE VBERBREICHGSATWS, Ao
iz A )(?)?EEET%BL:%ZQO BRTEIZ I3 RV E ¥ % 503 5 AR (RAE 2 IDAE D) 23 5
D, FRESWHIIIC D R VE VIBE LRSS 28RS D B,

1 XEFOZEM( 7 )E( 4 DIRAZHEREZESR SV,

R 2 THEEE@IZEL, 2RI R &EADWIRED 2, WO E & ADIEORSE
DBEWIZOWTEHIB L L& v,

B3 THEIEOGICEL, HEOMWIZEZZ AWV,
1) 7FrvF ) yBHFRBIZRIETERIZOWTHBEL LS W,

(2) FFEOMIET, 7RVvFIVET RVF ) vEBEEIZOVWTORMRE LT, L dD
ERODOQ~ODFHLLTRTEY, BETEZLI WV,

@ 7FrVvFIYET RV ) vREEOREEDOMICITBRER TV,
T RVF ) VEAKEERNVEYT, TRVF) VEREEBIZZ Y RIBETTETWVWS,
7 RVF ) UREEIIBITET FUF ) v OREERAIZHIEA D 2,
7 RVF Y VBT FvF ) YREEIIREE T 5 LRI D s BEREEMENT 5,
7 RVvF )37 FvF ) YREKIES L EROMIEN OBHREEIC ATP 235
BHTh 5,
® T7FEVF)UBT FVvF) vEFERIEELTD, ZEEOIGEEE TSGR

R/ QAT

® ® 0 0



B4 THEEIZEL, dEOfWVIZBEZLZE WV,

1) HETEH> > OBFHMIHRELBEC CRIBHEIELE L, 7RV ) YORWMHEES
no, EOMREDBMEEZ LS,

2) METEBIZ BB EREAVE VBB ANVEYRNY Py v R ERT 20 WHE
b2, srvevEERT LMEERIOCTRORKTHNICD 2, 2WT SEMTD
B R B T DR S 5 BHMEI £ TROT 5, h5ORESWMIO%
RERBIDF LTV R EMOE L LT, BUZbDERODO~®DFrLZAER]L D
BU, BEETEZRIV, £, EIBREREANVEVBHANVEY ENY VY VDI
726 EITOoOWTEHAL LIV,

BB RENIZH 5 EBMMLE

P T RAERTEENIZ D 2 BME
BT EARTEEIC M0 S BMILE
T RAERENIZD 2 BMIME
BT EALRIE T O B E
BROESEDE D 1D 5 BMME

©®@ ©® ® ©@ © 6

(3) HREBIOHWENDLIANVEVIZFUFVYRH DL, FUuxY YONMBEIEETLER
TEEIZL o TR SINDE LLAHEHBALEE Y,



ROXBEZHAT, HEDHVIZEZ LSV,

wwwaﬁﬁm,%%%@u@&%hﬂ%@ﬁ%%ﬁoﬁt@ﬁﬁ%m%%,*%,%%,
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