[ = 8 ]
(—h% - BEXARE - FERE LR

1 ROXER, SPRUVEYRHEE2XE 1HOEXTHD. () OHIC
LTIRFDELWGEAFEND, THOBMNSBRULG S,

COEET I L& ARE-IHBFIITH-T. ( ) WD,

=]
ERA BRSSO LD
EXRRUVEERNRLUSNADED
ERRLSIDLD
ERRKRUESELR MR

a b ON =



http://www.ra59988.com/2025/03/05/hourei/#hou2 

2 RDS5H. SMEVEMEERESE 4 £ SEOHREICEL L. SHITEIDIR
SEEDBERIAIE L DEFHEZ(TRINE. EDRAEXRIN. THROHPH5E
YrELY,

1 3F 2 4% 3 B4
4 6fF 5 7%

MRE3 RDS>H. EYRUEIMEGEESE 1 OFDREICES L. BMIIEWMIDIRTTHE
HE. TOEREITEEFREREL L-15E, FIBLURNIZIEHOREOENERIR
HMEICZDEEREITHATNEGE G0N, TRHOPNSEVGE S,

1 10HLA 2 15BHUA 3 20BHUA
4 3 0BLA 5 5 0HLA



http://www.ra59988.com/2025/03/05/hourei/#hou4.3 
http://www.ra59988.com/2025/03/05/hourei/#hou10 

R4 RDS>5., EYRUVEMIGELE 8 KOREICHEL L, SYBIMERERE L4

HIENTEDEHEELT, ELVEROHEEREEND, THOFMOEVG S
LY,

a ZEXIEM

b EEAH

c BEFBESTEDDFK T, ICRLFEIZEAT 5FF&ET LI-E
d {LZRICET HEFHICHE. SHEEZZBLI-E

e HERERIENTO SVEIMERERRICEKLI-E

a b c d e
1 E E B I I
2 8| B/ E E B
3 @ #/ E B
4 1 /& E FHE &
5 #® E FE ¥ IE



http://www.ra59988.com/2025/03/05/hourei/#hou8 

RIS ROXEICONT, SMRUSIMIBHRASE 17 %5 1 BOREITES L,
() ORIZHTEFHELVEOORSEEE NS, THORN DEVEE
LY,

EMRIEWIHREL - BNFL-BEIZENT, EEXIIZSHOEREEE
LTOBENETEHEENALAHDESEIE. (a ). (b)) XF (c) I
BEbHIZEITHGTFRIELR S AL,

a b c
TR Z5E SHRHES
IR TXHETAY SRR
Z5E TXHETAY SRR
Z5E AR B350 3ES
CREER JHRHERS B350 3ES

a b~ 0N =

M6 RD5H. EYRVBEIMEREESE 1 255 1 IBOREICEL L. SYEMEEE
EUORESYHIRED. SYUXIEMORERUVHEEIZ, RRLETNTESEN
XFIFEND, THOHNSEVESLY,

1 EEA 2 EERAsS 3 EEA
4 RS 5 HIEHA



http://www.ra59988.com/2025/03/05/hourei/#hou17 
http://www.ra59988.com/2025/03/05/hourei/#hou12 

7 RD5H. SMRVEMEEESE 1 4EE 1 HOREICEL L. SYBMESRSE
A, BYXFEMEOSYREMEREICESTL-RIC, SAEICE&HLELTHLSE
WHRIFEND, THOHHAGEVGZ S,

BEMIEWDRFR
BOXIEMDHE
EZADKA
EZADAEFAR
IRFTEAR

a » 0N =

B8 RMDS>5. SMRUVEMEEETRE 4 OXDIEIWDHREICEL L. &
MXIEMZE. ElZEERAL T, ITEEICK > TERYT H155. BHRXI(IHID
SMERIZ, Z DU L =B IZEMIDB IR VS DRTAGE SN TLVEITIIEA
B7EN 1 BINERE S L TEDONTLADIEEND, THRHOHBMN BV S,

1 100kg Lk 2  300kg Mt 3 500kg LIE
4  700kg LAk 5 1,000kg Lk



http://www.ra59988.com/2025/03/05/hourei/#hou14 
http://www.ra59988.com/2025/03/05/hourei/#sei40-3 

9 RDS>H. BYRUVBEMEGEEE 2 1 XE 1EOREICE L L. HESYERE
A, BESMEREBE TR G oL, RICEYT ARESNORBRUVHE
Z . B URICENERFRAIEICRE A TR S 40D, THREOPANSEVGES
LY,

1 1 0BLUA 2 1 58UA 3 20BHLA
4 30BHLA 5 50HLA

810 RDS5>b. EMRUVBIMEGEERITRE 4 OXDREICEL L. SYRUEY

DEROFEICET 2EM EOEEDERE LT, ELVERDOBEEEFEN
Mo THROBMSERE S,

a ARMEOBYRITEML. REFLELEEEET 2EETNHEMERT
T. LETOMBEEE S, ©E

b #5022 FA—=bLLE(A— MLLLE)T, A2, MITFKEFRT
BEENHEMEFRIZHERCED 5,

c BELICEIZEITFON, BELLIEFELENDZEETNILNVAETHEK
hIZiE® B, IE

d FFIZ&Y. ESYEUVEME VI CEYRVEMEEEESE 1 15E 218
[CIRETAHSTEDHBIMDNTNIZEZLS LEWIET S, IE

o » WO N =

FOF R OB R o
i

MR ROR S o

RSB R



http://www.ra59988.com/2025/03/05/hourei/#hou21 
http://www.ra59988.com/2025/03/05/hourei/#sei40 

11 ROMEDS L, EYMRVEMEFEERRE—IHBITFonTWSEME LTE
LWt DirEND. TROFNSERGZSLY,

1 ¥/ 9 0OJLERES 2 ~1U o OJUERER
3  THOLEEE 4  EJ I)LA—ILEEE
5 A4 VBRI FIL

fiRE1 2 ROXEIZDOWNT, EYRUVEMIEEEESE 1 OKFESEDHREICES L,
( ) OFRICHTIFFESE LWLEAOMEEE X ENAD, THROFHISEVL
= AW

(a) & REBLELOBETORERITILKRZMLT S8 ( b ) I
BWTREAHDHERBHDHEZIE, (¢ ) Sl BVMRUVBEMEHHES
1 9XE1ENGE ARDEEDREIZ K DD ZEITI R IETET DN

TZ%,
a b c
1 EEFBKE s licd EREFTR RIS
2 [E4AFBKRE ERERF EREE
3 EEIFEKRE TER #EER
4  XEREIFEKRE s licd ERER
5 E&EFHBKRKE TER EMERTIRENE



http://www.ra59988.com/2025/03/05/hourei/#dai1 
http://www.ra59988.com/2025/03/05/hourei/#hou19 

BIRE13 XRMDS5H., EMRVEMEFEEESED 2FE 2IENRTEICES L. SHXITE
MIDEMAEDBIFZEZ(TI-BLUSN T, $ESYOMANAIRELZE L LTELWLE
DIFEND, THOBINSEVLZ S,

BRI IEMIDRTEDEZREZIT-H

B IEMDEEEDEZREZIT-H
HEEYMREDHAEZT-&

FEEEIRE 1S 3028

LEGERER 1 05 SOLEIFESYIDEMAITERDH o TLVEL

a b~ 0N =

MiRE1 4 RDS>H. EYVRUBIMEREEE 2 255 1 HOREICREL L. EYMXITEY
DEBLERREDN. BIHHGITNEESGENEEDFRE LTELWEDIEKE
nn. THOBNSEVGEELY,

IKERAEF MU LEFERLT, BRETIEE

DT AN I LEFRALT, BROOEETIER
Ez}ﬁﬁﬁéﬁﬁﬁ LT, ERMUEZITIHEXR
MRILEM-H5BMEFRAL TERO S EITIER
RARHES0kg DEBEZRAVTEMDELZITOFE

a » O N =



http://www.ra59988.com/2025/03/05/hourei/#hou3-2 
http://www.ra59988.com/2025/03/05/hourei/#hou22 

15 ROERIZDONT, FYRVEMEGEERITHRAIE 1 35D 6 DREIZHRS
L. EEOEHERDORYCT VERICBITAEEE LT, ELLBDIFEAD, T
HWOHRMNSZEVES LY,

FHOIL= )%, ElmEFEALT1EIZDES5,000kg U BT 5158

0.5mEHDRMEAR, XFERBELELT MR ERTLUAESH
0.3mTADRICHZERR, XFEHREBELT [F] ERRLIARH
0.3mTADRICHZERE, XFZRBELT IR ERRLIRH
0.5mPEADRICHZERE, XFZEBLELT [F] ERRLEH
0.3mTADRICHZERE, XFZEBELT IF] ERRLURH

aa b ON =



http://www.ra59988.com/2025/03/05/hourei/#sekou13-5 

(—h% - BEXARE - FERE LR

BIRE 1 6 ~fEIRE 1 8 ROYMEDFREFIZDOLT, ELLVBDIEEND, THEHOFH, S

EBULG I,
%816 £4 5
RARE1 7 ') >3
BigE 18 RXT
1 Sn 2 Li 3 P 4 S 5 Pb

e 1 9 ROALZDERFAEFINTLNDD, RLBELLDETROPN SRV
Sy,

ENA—EDIEE. —EEDTAEDIMEAFEXLREIZLEHIY HiEE|

1 A ILDEA 2 < JLILDEE
3 AVI)—miEE| 4 275 T—Mi%8|
5 JLv ) ITMEE|



http://www.ra59988.com/2025/03/05/kisokagaku/#sha 

BiRE2 0 KA 1mol ZZEEIREE (0°C., 1RE) THIEL-LEDREFELEE
nh., TEHOBEMSEVLEILY,

1 11.2L 2 22.4L 3 33.6L
4 44 .8L 5 56.0L

RiRE2 1 7 0O/RILLDADFEIXNL DH, THOBMSEVLGE S, =L, BEF=E
. H=1, C=12. C1=35.5&9 3, CHCI3 119.5¢

—h

62 2 83.5 3 119.5
4 132.5 ) 153.5




2 2 A4 (CHa) 32gZZEMBIIEDH L. Ak DRELAKEEINSD, T
HWOEMNSBEVLEEIL, =1L, A2 U OBREERZF890k]/ mol. [RFE
[X. H=1. C=12&9 %, CH4 16g 32/16=2mol 890*2=1780

1 445K] 2 890k] 3 1,780k]
4  2,670K] 5 3,560k]

EIRE2 3 BEEAVBAT HDRISZAE DD, TR DEVZ S,

1 B 2 hf0 3 Eif
4 =3 5  hkofE




2 4 RDIb. 1+ UEEZLTULSIEERIEND, THROPHLEVEZEL,

7K

AR
TOEZY
TR

=Y [yl YLy FN

a b ON =




2 -COOH 3 - OH
5 -CHO

BlRE2 5 RDS>b. 73/ HIEEND, THRHOFA,LRVGEEIL,

RIRE2 6 RDS L. =MOTILa—ILIZEND, THROEMNSEURLGELY,

1 IR/—)L 2 Ksh/—IL 3 JRJ)—)L
4 gy 5 IFLYSYa—)L




FIRE2 7 2.5mol/LOEEEF oL (NaNO3) KiZ&R200mLIZEFEN HHEEE T
D LOBEEIfEgh, THROBANSERGIL, fEZLEREFEIE. Na
=23, N=14, 0=16&9 5, NaNO3 8bg

2.5%85:1000=X:200 X=42.5

1 17.0g 2 255¢g 3  42.5g
4 51.0g 5 85.0g




EiRE2 8 RIHEITHRREZDEBRIEDEIZDNT, ELLMESEEEND, THEOD
EIh TS JON A I AN

Ca BHE
Na =B
Cu HEiFE
Ba #Ifa
K Fike

® 0 0 T 9

1 (a. b) 2 (a, d) 3 (b, d)
4 (c. e) 5 (d. e)



http://www.ra59988.com/2025/03/05/kisokagaku/#enshoku 

2 9 ROFEMIE, MEDKRELLITHSIBREIZDNTHER-HLDTHAHA, ELL
HEHEEND, THOHBAGEVGEL,

a [BEANERKRIZIED EEICRT HBE

b REMNERIZES EZITRET SEE

c BIEDRURIZIE D EZITRINT SEE

d S[UANBRIKIZIRD EZITHRET H8E

e EFENTUKIZIE S EZITRINT HEE

a b c d e

1 sy HEHEEL FEZ AR EREIEL
2 HEE FEZ SRR AR Bl
3 EEE Bl SRR FEZ EFEEL
4 FAERL EREIE TR pad s FEZ
5 R SRR FEZ Bl EREIEL

83 0 RDS> b, FILAY LEERETRIFENS . THROBNOEVESLY,

-k

Fe 2 Li 3 Al



http://www.ra59988.com/2025/03/05/kisokagaku/#sanntai 
http://www.ra59988.com/2025/03/05/kisokagaku/#aruka 

[ SHRUVBYMOMERUVETEZ DMERAE ]
(ExAmE)

EIRE3 1 ~MiE3 3 ROMEDMHIRE LT, RLBEHLGL DI END ., THOHNDE
YrELY,

fI%E 3 1 DIFIIL—S— (2—FFYV—-6—20)RYAFTHyOAFIL) —
FARRT7 A4 b (BlI& HRHOY) 1

fBARE3 2 O—IFII=S—1—AF)L7AEIL= (2—FFY—-3—FF7Y)T=
W) RRKR/ FAT7—F Gl RRAFF7E—FK) 3

BIEE3 3 S— (4—AFIRIKRZIIAFLTIZIN) —N—AFILFFHILINT
—k (Bl A2RIIEKEAILT) S

BEOERT. 2 FHEORENH D, KIZFE, o
BEORAT. RULNILEL, BREARICSETS. KITAE,
RBBEORIAT, BOAILATEUERLNH D, RAFT7E—F
BEORKART, KIZIFTAETI . BEEHIZIETAT S,
REBOEART, BUNIGRLY, B RISHLTRE. 7ILA U RUK
THET 5, AFZRIIKAILT

Tl AN =




83 4 ~fiEE3 6 ROMEDAZRLE LT, RLEZLLDEEND ., THRHOBH 5E
YR ELY,

fRE34 2,2 —CEYDYHL—1, 1" —IFL>2oTJAZIK Rl 99
v k)3

RRE3 5 sa)EL )2

BE36 22— (FxoASHOLITIATEFIL) —1,3—( U THY
Bl% 400772/ 2) 5

MBS LE FADBIAEAF
iﬁ%ﬁﬂbD»57U>
BREREID Ty
HEVIRCREREER

z
BEFlooOO7ro

Gl AW N =




EIRE3 7 ~MiE3 9 ROMEDETEAZEL LT, RLBAGLDEEND, THDHFH
BEUIZELY,

BIE3 7 72UEZ=T7KI
RIZE38 Y7 ithHL

3

FAREE3 9 JOLAFI2

BEROOHAMERELOTLDT, KL<BERLTERT S, 7VEZTK
2 BERCEAKALGOT, AL TRIEL. HERSFICAN. BEFBEEL.
DOEE LFDRRZEITT, HEEAICETET 5, JOLAFIL
3 KEEY, LDELGLSEATRE. FELGLET) FEXIIEK FSLE AL,
FRfE L (SR L T, Bl LD KUEE LIARTIZE S L CETR T .
EALEFIZN A TERER UL L ORFRIZETET 5.
5 VERLIEERASRE. EEHLIEH—R,. BEFEFFEHAL. B2
T. BIERE. PUEZTK. PUEZTHAELSIZBEL TS 5o
DT AR L




R4 O ~filEE4 2 ROMEZEZHT HHAIT. FMIDIEEN RN Sh S LRDIRE
[ZDLT, ELWEDEENAD, THOFNSEVGEELY,

R4 0 2,2—CAF)IL—2,3—CEEFA—1—ARUYIS5—T7—AI)L=N—
(IN— (2= FX2AHILRZILIFIL) —N—A YV TOELRILT = FE
AIL] —N—AFI)LAINT—k Bl ROTS5AH)LT) 3

R84 1 OF/ >

1

4 2 HRELS

4 8%

1 2%07/ > 2

5

4%
109%Hi B4

3 6% NV TTHILT




R84 3 ~fiEE4 5 ROVEDEFL - PHERE LTRLELLGIDEEND, THOD

RN D RUEELN,

BIRE4A 3 DAFILIFIARILI 4 ZIAYTAEILFARRTzA + Gl ESP)

BIfE4 4 TSAMHATUSRUDILT I/ RUEVR LR VERES

RiRE4 5 ~#O)LESY Y1

—_—

WAT D E. SRELAVTHEBRICRIRSh, EBEICEEEEX
%, MBICADTA MNESTOEVZEEY ., TSRO0, B
EERERL. MICHROEEE5Z5, 7A)LES )Y

RIEAD FRIRE NS & EFHUAY, BRGHIERTHD, BiEhE
Tl &fzh, HEK. BHAHY . ROTHF. MREEH, £82%5F%
=19,

AV YIRTS—EREMFRICL VIEE. KIS, #5055
. AR5 ERId, ESP

FrahHEKE. R, FRRETHD, AElL. FRICEROBRR
UEM, BiICIEAREMA, REEDS oM. BERICITEEHRHEND,
TJSAMHADUS

HEARHERAROTCA S 7 UBEERICEY | 1B, BOERE, BHiE
A, e EEENRECY., F7/—€, METEEEREY, DEE
ETHRIZES,




[ £ 1 ]
(ExAmE)

EiRE4 6 ~[ERES 1 ROKDEBYIIEMNIZDONT, ZETHMERE ARG, A%
BN L., TNENRLBEELLDE—DRVALELY,

EITED (27N A&
FREAEE — 5 RHRE4 65 R84 91
T fEigE4 71 R85 02
BEZILT UL RSEE4 82 RESES 14

At (1K)

1 HEN o KREBDERK, FHERCEVWEET S, TV

2 |EDTAT, 7L, 2700FKRILLIZEER, #ERILT UL
3 TMBEDOERT, RULNIELY, K. BREERIICTEA.

4 RBBORAT, RBELHD, KIZKLTBITS,

5 IKIMETEVERDERT. REMENH D, HHELE L

BiR (A&

BAER. BRI AR, REMILE N
mEERRR I > o v

z
XJLE3

FRERF
A, BAEFIFRIERILT L
BREFH

(& 3 B




R85 2 ~fE S 4 RORHREDEFEICET DEBIZDONT, () OFIZHT
[FEDELVDBDFEND, TROBALEUGE,

(EEaiX] RRERE. LEMMBHTREL, kTEDHDE (HES2FH ) L. V3
W KRG EICHNDE, TnnE ( @S 3l - BE ) b, Ff=.
REOFRERIIGEAN)DLEMZSE, ( BS54 BE) OFE/ANY
D LAEELTT %o

i85 2

1 A 2 AH 3 EE
4 BB 5 i

1 ER-a% 2 BEr-B% 3 BE-B%
4  FifR-BE 5 xEt-8%

1 7 2 B 3 Fe
4 28 5 #A




i85 5 RO=-AFUOEHEICEAT HEEBICONT, () OFIZHTIFFESE
LWt dirEND. TROFNSERGZSLY,

(#EHE] T—TILSARESE, A—FOI—TILFRZEMA S E. FABRDORINLE
PELD. ChEHRETHE. (BRES 5778) DERER LGS,

fElRE5 5

M 2 & 3 e
4 KB 5 #f

fi%E5 6 ~fIfE6 0 XOYEDEES XL LT, REVBELZLDIEENDL, THREOFHM
DEBEUHEL, BB, BEICOLTIL, BEESEEDEDS [
RUBEIMOREDAEICET %] 12L5,

fEiRE5 6 BHREET UL

4

RES 7 1BILE—HH2

BRES 8 N—AFIL—1—FTFILAILINA—k (Bl& ALY IL)
1

FIRES 9 BREAS

fER86 O 1§{bEEn3



ZTOFEFFHEMFTHENT S, H/L/N) L

A FERNTEIEL, B0ST 5, it — i

KISEA L. BER. V— Y REOKEREMZ TIEL, KRS8
LTSS B, EiEE

BTHIOKERI SR HEAEMA TRIZ L. CORIZDBTDRAT
B, RISETH. RSHEDRIL SBOKTRRL TIES 3,
BHEF R DL

BAIZBIRIL EOREERITNA TR %, SBOKTHR
LTIES B, FiE




