£ T ® |

(N

RYTNANL, FERRFEM (2 0 1 8EELBEAEE) 20 2 3EEHGHRE (56,
AFIGERH & L CTIRESR TV AREEZET) ICBL T, #E HEBLOEROAN - #E,
N OB A B B BN LT b 0T, FAERENEIE B ORIEFE 2 T 5124725 T
FHOBEICELTTLEIN, £, BERKHORENEEWTRT L LICL-T, O
BICX DRENE L O ZET 2 DI TTIZE N,

AR I (2 0 1 8FELIFEATE) ICBTH2FEICRTY I AABRRKRWITIEH SIS Z
LELERET,

FHBR A FEER

86



II.

TN A
HREWBLS: (BAIE) oo 87
%E%ﬁ%%’ﬂﬁ? Teoe oo 89
%E/ﬁ_&kﬁ%{h? I e 91
%E%kﬂ:'—%‘»gg% ....................... 93

TR ] AT - ooveeeee e 96
@J% . Eéﬁ%J.'?{-]\qu ................. 98
:r%%&%% ........................... 100
%;&%E@&ﬁﬂé ....................... 102
Bfasla=r—v g 0L B2

(;ﬁé . ﬁ) A-FE3 cccrei e 104
BEaa=lr—var ofkfe ik

(% . 3"‘%) B-FE3 ::ccceeeeei. 106
ﬁ%‘éﬂ:'—%‘» IR R I eI 108
ﬁ%ﬂﬁ? TTeeeereemmee e, 110
ﬁ%ft:—%‘» I R 112
ﬁ%‘éﬂ:r—%‘» Voo 114
[E;%ﬁ:’ﬂﬁ? ......................... 116
RENDFF T (RALT) e 118
KIRHE TT (U Afny =) oo 120
KL 11T (RS - W) oo 122
Eﬁﬁ%{h?@g ................... 124
ﬁﬂﬁﬁ%{ti{ﬁ;’é ................... 126
WELT T (BTALSE) -ooeeee 128
WEE 1T (ESUES: - F /{E) -+ 130
WEAE TIT (k=) - 132
WL TV (B Es) e 134
oL L (Bt e 136
SYFHMLS IT (HHES) oo 138
SIMTEE TIT (BT e - 140
P IV (RO e 142
%E%kﬂ"?@i;tg ....................... 144
AT (B e 146
AL T (RBEALEE) <o 148
AL TIT (T oo 150
L TV SR FRIZE) - 152
BV GRS e 154
EZQ%IWED? I 156
E@%Iﬂjﬁﬂ?ﬁ I 158
ﬁfﬁi%?l (@%ﬂ:'—%‘-) .............. 160
BVESESE TT (BRERMIESE) e 162
AP T CBEBEARBESE) - -oveeeeee e 164
BRI (RRBAEBRE) o 166
i}%'—%‘» 111 (Eﬁ%ﬁi}%'—%‘») ............ 168
%@'—%‘» T cee e 170

i@'—%‘» TTeccevomeseemnnneeennnn, 172
%ﬁ:—%‘» TIT cccveme e 174
SRASE T (BLEE) ceoeeeeeeeeen 176
S 1T GEBIES) 178
T y— A ]\U?X%@ .......... 180
N FEIRBIRIE - 182
Eﬁ%ﬁﬁgﬁ Aev oo, 183
Eﬁ%{%fﬁ%ﬁ‘% Bevvoromeoiiiini, 185
s R =" R 187
&%%ﬁﬁg{ﬁ Devvvvoreneennnneenns 189
Eﬁ’:%?@%ﬁ%ﬁ Eevvermmeniiiinion, 191
g Rt = 193
&%%{%ﬁg{ﬁ Geovrvromonroonnnenns 195
ﬁ%{ﬁf&ii ...................... 197
R ALSY) -3 e N 199
Y - = 201
HIRT7 - HFPIHE 203
%iﬁ% SGD (g‘iiﬂr:_'ﬂ ................ 205
ARG - o 207
L EE DRSS o oeee e 209
BMEARAF A T H~T 47 A 210
FI)EA LT HRT AT A v 212
ISR T 0 s NEE L 214
ERLAE Ty MEE 2 216
SRR AR - 218
FHREMA AR (R e 220
PRI IR (R e 222
iﬁrﬁ%ﬁ%@;]\&ﬁ;’é’A .............. 294
iﬁrﬁﬁﬁ%%]\{ﬁ%’ B «ccceeeeeenenn 295
ERRIEET — T gy T 226
[EPRIE BRI - 298
iﬂ‘?'fﬁ%&%ﬁ ...................... 230
@‘Eﬁé‘%f’%g;ﬁ?? ................ 231
gﬁ%;ﬁéf—%‘»;’%g@ .................... 234
SEEAETRRFE T 235
%igﬁq%g I 237
DRy st B ) R 241
SR ERRFEE TV 2453
{ﬁ[ﬁ%%i’%gﬁéﬂé .................... 245
i%%}%%g .................... 247
UIESCIE S8 ) 249
EIESTIE S o8 ) 250

SRR VATV Hag b/ E TR - 251



BB+ >\ 4| U-LASI13 10003 LJ60

(thermodynamics)
B | RRERE R EH (D) | (L2 fERSEE | N4
IRB¥ |BRf B 2Hf AR |13 BERAE |
W | 2023 - 1Rl [BEESRR| 42 BOSAEE |10 LTI HREE | BRI

[REDOBIE - B/Y]

PIEHOIRRE L HIRFUC BT 2 & XS EAICOE T2 RE T 5 BHINAR T > 2 v )l & LTORT)
FPORBENNE 72, VRSS2 O BRENREZ IR LTzl L i 2 L B L TRIET %,

[ELZBR]

SHRD D FEH) & TV F—DRHRIC DWW TCEHIATE %,
BAc B 5%, AL BRICOWTEIIATE %,
BB, BRENAZLO G ERREZ THITE %,
FT AL IV F— P HE DR ZIIHTE %,
SEHTERIC BAZ T E N B L CIRE OB DWW THHIATE %,
VBRI D K —EEIC DWW CEHIIT & %,

HER EERRBICDOWTHHIHTE %,

[IREFE ENA]

BN EDT

[ SUAOME & B2
b T2V E— BRE, B
M T2 hBavE—E B
[ F7AHBIRIVF—

b EE—iERE S RO
[e]

[e]

[e]

0

1

2

3

|

ety boe—L# 72y hot—
Y DFHX
DL E N & MR
[ FTRATZRINVF—ELERT vl
| BEOFTATIXINF—, ZH)VE— T hob—
[ 7 —)VOIEH] « NV —DiEH
[l FEVEVATIR DR —
40 SRR E TR - THERE
<Rl >
HB15Mm Tao—RN\wo

[BIEEH]

HEEHSEHEE S E
= = O 00~ O U1 W IV

Krcz L
[FAERHED 5% - )

HAREAER (85:50) & FH S (NF AT 1 155) Ic & 0 i g 5,

ERMELE ENY) QNG

87



ERMELTE ENFE) (2)

7YV N EEART B,
[BEEF

(BEE)
T« RfER 7 R 2 MR e (B) B0k 1 GEEE2EIAN) ISBN:978-4-8079-0908-7
JRH i MR AR ) —X 228017 ) (BB{EE) ISBN:978-4-7853-3418-5
KR Ok TRIRGFOIL O#ET22) (BHEKRFEHRE) 1SBN:978-4-8158-0674-3

[RENFE (FE - 788 F

/T A M 2R H5DT, TONEEZLoMDER - Higd 5 &,
[Tt (T4 RT7T7—F) ]

TS EARZOHGEIR DT, @RI OBIERIEIC X 5 I BRHCESD T RE W,

88



BlB+>/\1) 4| U-LASI13 10007 LJ60

B LB R EF(SE) | 1L 2L EREE |14
R8¢ |B#t By 2hr  [BavH 1o~ | S |
e | 2023 - R (BEBERR K3 BRYSE LrUTIEE| HREE (RN
EEOHE - 55

FXRTCODTFRETFERTFDDEN > THKENTWS, TRIETFRLIEES LTHAEL., A

DTS BHDTHAID? 7 FIIMEAREDEWNICKD £S5 UTEZAME WM, 1b2m
& LAY ZRd DA DD 2?20 FOZRIEIOE REEOERSRYIND 13, iR
BLDIZAIM? TNEDEMICEZ 52BN EEIL2TH 5,

AGEFETIE, 2O E LB ZE L, 77O & MEE B X ORISTEICEE 9 2 HEARES
HEEEET A EZHNE TS, o, ARETRERMMEZPAEMEACE#ELIZ E Y 7
LR L. 7 aEaBRICE AR DR BED > T 5 T EICDWTHITYT %,

AR ZOEIIEIREARILENTE D, RUTHR ORI TRZEW, I45bb, ARKISIEH
REIPRICHEDWTHEITT 28D TH LD, BEAFIDIERZ T 2 ENEHEETH S,

AR EORMEZ G T NUL. EMABHROAATERAS I ENTEEXSIKED, Y1 VAL
LCDIEMORHRDOFREZERET LM TEBSKIICEBIES S, dTEEIFLWEEYIK
JODRANEE LR V135NN AR TH 2, O L EHimESREETRZ#ML TOIEET0,

Ezlped= 1‘?]

- BRE IR X OHLERNE S SEBEEY O R AR E 2 T 5,
°ﬁ%mA%®ﬁ%®ﬁWkomT@ML &t & FREEZBEED T 5N 5,
s BB T O=RoekdE 2 R LU, MG 2 i TE %,
cTIVAhRa T IVhy., TV Y ORARN I E R TE b,

« GRS 2 EFORE ZRAITHIATE %,

[EEE & AR

1. AV 5—>3: %@ED@%%W?
(18) D TOMRE LSS A4 UES L HHAREA. Lewishiidz
(1%) H8nr1ro= km%L @?%Lk\¥%L @&%ﬁ
(27F) mrokmlt  EXEME, IR, FHRRR
(2%)@&%%1:7b/x%vF@-ﬁ%\w4xﬁ-ﬁ%
4. (2w%) eIk 2 8 - HREOmRE
5. (3%8) 7I)IVhv1 BAKERER
6. (3%) 7IVAHY2 @ IRRCEE

(483) rar7)vhvl it YA—bI A8, BHOT B, TAREEE
7. W
8. (4%) ¥yru7)Vhr?2 : BRKik
9. (9% ViM% FS5UT 41—, TFUFAY—, ITATLAT—
1
1
1
1
1

W DN

0. (5%) GHEISOME @ FOSHEHOEEZ T

1. (5%) RGO @ TxIVF—X, KIOHEE, BRIRRE, dfk
2. (68) TIWVIr>eT7IVdy  mthids. ek

3 <6$>;w7/@&m KBTI IS

1 o

EREREEIQ\HEC L L

89



ERBERIEF 1 (2)

1 5. HIREBR
16. 74—FN\v7>

JBIEE DOPRIE %2 Bk L a D G REEDEE 2 5 T LD 2 2, FadkEéatmie 5T 09 hn
WECBHTENH%,

[BIZEF]

RIS FEEI D 7 5 AEERE TH %, MABLEDRIEL AIRETH S M, FEARLAT OX%
IHEAER) EEEE L T2 S DT, Hik LIEENEZ LY,

[BURETHID T E « 8RR

- EHARAER (FERD) DORGEIC K > TR %o
[EELE]

John McMurry 7 <V —fGE(EY: ERRISANDT T —F (HAGERMBO 1 CGREUEZERA)
ISBN:978-4-8079-0691-8

[BEEF]

(BEE)

I%avid RéKlgin 724 a8EED 1 CGREEUEZFIN) I1SBN:9784807909032 (fli/ &Rt & LT
R
B, EiEE TETFOEBE THALERIOD L AL HE{EZEFEAN)  (AMHEROELE
WIGE - I ERD
Jonathan Clayden, Stuart Warren, Nick Greeves [V +—L Gt -~ (HAGERMR 1 CGH
HAEZEIN)  (THICERS IR L IEWIEE

1Ry N (O FOVIARGEZ B S B2 1=DICR T H X9, THGS FhGERA 71k
PRy b ZHERLUEXT, )

[RENFE (FE - 88) F]

T RS ORRERD BT, 5 LB HOME E B % C L 2D 5.
0 1 HRC & B S ORI 20\ C [ ) OIS 2D B0 22 5 B imino Tl
BB TS, FOREIC B % T ORI it LT/ — MR ki L O 5,

[ZDM (X714 RT7T7—%) ]

EHERHEBIC DWW TR CREEIAREA404) . Zoom. AX—)U, Slack/ZEIC K> T2UIfIF3B (
BRI 1A HERERE S %) o

90



BlB+>/\) 4| U-LAS13 10010 LJ60

RENBR | HREARITI N AR = N
<&&R> | Basic Organic Chemistry I B - K4 U S e

B | R RIE R YEF(S48) | 1L L) (EFAESE | AH
IBB¢ |BEE B ¥ BT |10~ E 5 b s
B | 2023 - 121 |BEESRR | /K3 BB |10 LT k| WssE | Mz

[ZEDOBIE - BrY]

AR T, TV 7 IVEFVDRIG. AEFRIEEY). 3 X CEHSOGPIEER ST DRAZ &
199 5720l iz HOTEEYIORGE L HEZ MR 5 & L Bic, FRIGD A 1 =X L7z B
H’JV_%QX@A%o

[ELZBR]

< TV Y OIRENESOGZ PR L. ROSONARERIEIC DWW T T ZE %,
« 7 IVEF OIEN OS2 L, RS MEHIE TR TE %,
* IR EEYOFRARNEE & SOt Z B U, SREFERIIGICOWVTERTE %,
C ALREZEIC OWTER U, LRSI ASR OISOV EZEIC DOV TEHIT Z %,
. %W}imkﬂﬁﬁ’ﬁ}im%@%b SIS DREIE P SOSTA N 5 2 B NRIC DN TEERETE %,
7va—, 7V, BRUOBEEEYIOEANENE & OS2 B ES %,

[ﬁ%ﬁﬁtm@]

HAINC LR OFTHIC > C e b %
P12 LABOEBRINC IS U T, A —7 — < OEBAEZEA T ENB 5.

L. 7V e )IVvEFEVokgnl @ 7V yonar b, KR 2T

2. IV eTIVEVDOKRIG2 LTIV YO, S YU

3. TV e IVEF VORGSR e T IVF VOIS

4. BSEHCEY 1 - it Hickeldl], AHEHGANTOR, 285 EH

5. ABEEY 2 1 kREFEN

6. AEBEEY 3  RETFEHRIGICE ) 2 EHELR., Bt ET

7. VKb U TFAR—, VT ATLAY—, AVILEY

8. VibE 2 1 RIGDVIIKR b

9. NaFALTIVFIV Lt B, SN2KG

1 0. Nar L7 )VF)L 2 @ SN

1 1. ~Nar Ab7 )30 3 ¢ Bk

12, NaZ A7 IVF)V4  KaDE &

13. 7)va—ib, 7/ —)VeFF—)V1 . 7IVIA—)VOEKE Ko
14. 7)va—)b, Jx/—)veFA—)L2 : FA4A—)b, T—7)b, A)V T+ R
15. 74—FK)\w7 (RligEETE)

[BIZEF]

AFEEZER G H TREARMEA T ) 1, WU ERERmMHTH 5 TRMEAMIEET ) GEl
arhl) 2R & LT RBINGRETH 210, HE LIRENEI LU,

ERBRIEFNNGEC L L

91



ERERIEFN(2)

[BRETHED T E - 8RR

AR (80%) M UFH A (HUFHIRIIN G/ NT A b, 20%) & K DFHT %o
etz L. Wil C OE MRS AR EE R G 5 1, R OBIE 240%IC BT 5 ATHEMED B % .

[EHE]

<oV — [HEE RGN DT Ta—F—1  CGEEAEZEN) ISBN:9784807906918 (A
BRI > TIRERED D)

[BEEF]

(BEE)
TI—RA TEBEZ E7 N1 (B22EIN) ISBN:9784759815856
THGSYIAMbZ o AR 40102y b1 (A8 (o 7HERITERATES)

RENFE (T8 - 7®8) F]

PR T RIS T 2R EFHPAICOWVWTKRETEYEZITS T &,
FARTOFE & BEARBEICH O HTC EAEX LU,

[ZDf (T4 R7T—%) ]

1 [T 5 ATEEDRHRICZiHT 5 T &,

INT A b ORFERNZREEER B CTHIAT %0 /D7 A MMEERBRRIZT TR HRDEEHDOM
e UTHHT 2 EMET L,

PP ENZECBOTON S RN EADNIL, BEKEERD S VEAT 2 A7 T —HICERM
ICKB T LZ2EIT 5,

92



RBlB+>/\) 4| U-LAS1310011 EJ60

AR« BRESZAOHZERE SRR A
N - BN Bd% HE SEA
N - BEEEAR Bde HH G
HWBRERSAE 2ak HeH vl
EXeEAEN 2d% PR ok
N - RSN BB A Jd
JERERS LA
N - FEEAR Bd% A =i
N BEEEAR B2 M ER
R e T
N BEEAR BB =RE She
RERBER | ER PR smuzmE ROAUITR RN gk PR
<ZER> |Fundamental Chemical Experiments B - B2 | Hoemoekt R I fk
ekl B RaE 2k
Fewtzert BhEe R Jdh
HIPAWIRE dEBdT R 1SR
HEEREERE BB J\H IR—ER
AR BB & BS
AR B KRR BRE
TR BB R EA
HIEARRERE dEBdZ My Bt
HIAWEERE BB AR iE—
{EAEsErr BhdC I #FIE
L2 Atge Bhde  wai i

B | CRRPERIERE OIS (S | (L7 L) fEFESE | 1A
B2+ |BHF Bgy 280 [BARE 20 E SIAUMES
BEB | 2023 e |mmegpR) ) - 403 40O | et | Lo | e | R
[EEOHE - B8]

P 2 ZERICTFICHD, TOMWERRISZHITOHTEET S L, MEZHDON S ¥R THS
b2 2895 FTRACEDTELRWERTHS. HICHZAZWEF « pF OIS B %
N17%24 5 T EWAFMOTELGHNTH S, Tz, (LFAERICOWTORBBREL L FRF52H
159 % LlRlfIC, FEROL R ERBEREOREAZES L2HOETHNE T S.

[ELZBR]

« EEROHM & SEEORIHEIC DWW THRT 5.
EEROMED SRR L, EEREOBIENIELL TEBXIICT 3.
cHEEEECKL, LR—=FEERT AT HTIvIAFIVEES.

[REETE ERA]

(JEIEH LIAFRITDOWTIE,  https://www.z.k kyoto-u.ac.jp/zenkyo/guidance D [5Z5k - FLH DJEE
ICDOWTC] 22T 52 L. )

TDOTF—ICOWNWT, FEEEITS.

Y

ER{bEREBRNGES L

93



ELFRE%(2)

1. EBNEDAA XV ALFER/ — . LR—FOFZHEXITAEDIREOWD FE LD
BT 2R (422 H]

2. MESEME SR (24 m0)
(1) Fe3+, AR+DEA i
(2) Ag+, Ph2+DIAZ )G » Cu+, Bi3+DHEA S
(3) Ni2+, Co2+, Mn2+, Zn2+DFEAKZ S
(4) RHIEEL D7 Hr

3. REOWER [(£40]
()F L— ME
2)I—FRARYU—

()AL s i FE DE
DHTEHIRIC X B > 2 T B O

4. Gt [ 4000]
(1) HEE T
(2) a2 L HOE
3)4- A FTT7 =) DT vF VL
4) = b afbds KOk fiE

5. 74—FK2\w 7 [1][a]
74— Ny 7O REER L X,

[BIEEH]
FEARFIC B THEEFROEIHRD 5 TLEERRETH 5.
[BGREHIRD T E « 8RR

ARIEERI L TEMOFFETH O, FEOBIEZEDIRUITS TEDRAIRTH D THEZ EMT
5. THEESIIR (FBEOEIE #150%) | & [TLR—F &EBREE (BlEo#EE  $50%) |
IC K-> T 5.

[HHRIE]

TP REZERZZGENTE « BREBEZAIZRHME A 2 TR b2 g2 « Sk ) (7 HIRR) ISBN:
978-4-320-04494-4 CAKEWHTHHY 3 v SIS THGE. FEEEDOLDENENEZRZ ETADHBDT
HLVWEDEATS L, )

(B&ZEURL)
http://www.chem.zenkyo.h.kyoto-u.ac.jp/

RENFE (FE -1EE) F

K271 z> TlE, FACHTEREZHAT, THLTBLCL. ./ —M2HEL,
FEDOED T HF LD THI XV, BHBREIERzE LHTERL, HEZTICLAR— Mg
e d s L.

[ZOf (A7 RAT77—%) ]

RIS RAHDOEMREDORNE L R 2R ETH O, (LFEFROEAIER H#MEREL D
bETHEETAZZENEE L.

ER{LFRERE)NE<C L 1 |

94



Ei{LFREX(3)

CER=EAE))
OB LIABRICTDOWTIE,  https://www.z.k kyoto-u.ac.jp/zenkyo/guidance D [ZZhRk - FLH DJEE
IZDOWVWT | 2D k.
OFEfZ 9 HHAICKULASISICHE RS 2D THHEET S T L.
OZHIAZ B R T21%, WIRORFETHSAERTA X A THFET ST L.
OEEBMEEZHOLGEIIHEZTTS.
OEBFIMEE%R, BREBXCREA T ZBATS . Xl a—IlliA, BEHE - 247
IS THO > TV 5 EEABEMWICRFEFRMR ImALTHEL T L.
OWebAdEENmER [HREHM bR HAEE] 2S5EICLTE 5V (FE[EREDWMICH %
BIdURLZZMD T &) .

95



BB+ >\ 4| U-LAS4020019 LI26

EREEAAED 2de | AR
HEBER Bd il A
HAWTRE Bdz A e
SEEWTER AR hpe s
HAWTR Bde e A
e AP 2 N R
- Inrtfgl)lgijto{’\}fimaceutical Sciences |{EZIEFE AEIITER %&% AL
= W& - B SO 0T WA (Rl
WAPTR B N EE
AR WEBEZ KE 7
(LA de2d 50 Aok
WAWTRE WEBdz il EeE
HAPTRE B mE Ad
HAWTR WEBdz AL AGE

B (- OR—URERE REGE) | e - A R— v REGER) | RS | s

IBB¢ |BEE B ¥ | GBI 10~ e s
e | 2023 - pii  |PRESER| A3 BB |10 LT k| WsSE | sz

[ZEDOBIE - BrY]

el RO, A, EHEL EIEMHICHD TS REIREKE Ui S5 RE TH B,
TD—)7C. O - MBS 2RANERED 58, NADRBICHINT 2 5128 5 H
YTEHD, COXIBMENE, ARETIIHKEOFRM - 7L, ARl FAmEEOBE
MRS LZHINE TS, HPARBRENETHLTORHMKRICL DY L—EET 50,
BREZMEH L, WHTY) Y MCTHIET 5 LI K> THEDET LT 5,

[EZBHR]

- REE L LT OwsHm & BEEMTTE & U T oL amBlIC B9 5 EARN R Z HiEd 5,

 RERELDEI O HE N2 B & RSSO I 2 BEAR U BRI « EEEREENT IR I B
PRIOKE EZNES DD DICONTHIITE %,

« LIR— MERUICBE S 2 BEANHEIHZ BTG L, Th5Z8FLTLR-M2IERTE %,

- Bl aE I L CHB# » B549 5 2 & T HEMN. MHMNICHD TR 1725,

[REETE ERA]

LIROTF—<ICOWVWTCHET B,

1. BAGEE., BXU., HROEWNE R BOMER 5 k]
2. BRSO [He]

3. O DDE—B EFEEIRKRDEWZS [Hl]

4. R XL RS ()]

5. BT LHDORIFENDIGH [51H]

6. HEEIhd ZNTERIEINS [FIL]

7. PIEMERTF RICDOWT k]

8. MELHMT B —HORF L 8lE— 4]

9. < T 0D FFEOFM & Iy T [E2HE]

1 0. ¥ - e - EHEmEE (LT

1 1. <9 DDIEHR~EEDOFEYIEEN 5 OO B ARORISEERN [FH)1]
1 2.

MZEoti] AP L L

96



FEDOMHR ] AP9(2)

1 3. P2 BICHELSE T, ZLTEVWTH S RE]
1 4. BERICBIZDTARA=I2T N
15. 74—FKN\vw7>

[BIEEH]
FHTE Lo WINDERTE, AR, RESRAICIIRZ RO EDOEEZ LT 5,
[BHEEHEmDTT % - B

LR—FRE3D B0 « /T APFICK S PR A (705D ICHEDWTHIES 5, )
1 OGEROBRIC, RIAOBEHW. LAR— MER « 5IHOILV—Ib, XUz a0 L
9,

[EH =]

AR RZZREE LR [<T 02D M BEDOHE —HDOX XKL ST BICIE XTI
({E2Z[FEN) 1SBN:978-4-7598-1931-1

TB. AFE TERAEETY L s Ml K DS RIRET T,
https://elib.maruzen.co.jp/elib/html/BookDetail/Id/3000127730

[(BEEF]

(BEE)
WHE IR s TEEHRTE <90 Lfmi) (CiE)

RENFE (T8 - 7®8) F]

TEE S NTARFE THMBRICHET 2 B2 REEMNICATIL, ZEEFTILICHNTEL T &,
e CHHEND LAR— FEIC DV TI, MEER T RICHD TESEERZRD THET %,

[ZOftt (T4 X7 T7—%F) ]

97



BB+ >\ 4| U-LAS40 20020 L126

RENBS et - ARl A 0L EFRRE Hptseel Bk e i
<HER> |Introduction to Biomedical Sciences B - B4 | KR Bh# R #=

BF  |fEH - AR—URAR PEGRE) |- AR-YRPEGERE) | #RSEE | A

IBB¢ |BEE B ¥ BT |10~ E 5 b s
W | 2023 - 3] |PRBSER| 42 BR=eE 1Ll o] WmsE | 2o

[ZEDOBIE - BrY]

AFHERIEMEEY AT 28 GERTH O . FICEFERANOEMRIZEAROEEZHNE LT
WET, BURINICIE, @FERICT T4V Z2EELEDh o A NRIC, RERGMERERH
(=2, ERE, AL E) ORI T B 22 RIH2 PO L &9, #E> T,
RV, E(ESARER A EOREAREY A OLRRIICBE U TR, AHE TR W EE A,

[ELZBR]

1 LB AR OREUCBE U THllIE, #ikEB K OaRE LNVOBEZHPITE %,
2, MEARREA: L BIEOMEZFHIATE %,

34k m T OiE, U EEREEOME 2R TE %,

4 HEREFEOBEZ T E %,

[IREETE ERNA]

1 TN AETAORERL, EMARIRORERE & MO 2Rk 278 %,

2 Tl &A8iAQ) EVORK, THEIRE OWMIEZEHT 5,

3 T &A@ Tz ORERk & BERE, MINAMIGHIZEZEE T %,

4 THEREEFEAEQ) R R &R R e 28T %,

5 MEEEFAD ] BMOFRE, RBEDIENZFET %,

6 TEVIORETO) EARORBTTR, X >/ 37 HOME L FEREZ A5 T %o
7 TEVIORKO@) BFE, FE. MIRORIE & HEREZ A3 9 %,

8 MR O BERiS, Rk L AlilER, B2 2E T 5,

9 MR EEH@) 7 2 7RG, IEEEH, RER#Z2EE T2,

10 N8I XVTIVOERL Binf LR EkZEE T 5,

11 DEEFEREREEO) By, RREBEZPET D,

12 NBEAEREREHO) BErARIcB0 54, HEZ 48T 2,

13 MEFEME®) EAREHETE, IBEsEEIC X2 HETEOMER 22239 5,

1 4 TEEMEQ) Wk, BEMRERIC X B lBasERE DT G278 %,

[BIEEH]
Hrca L
[RAEFHED S % « 8]

%Xﬁﬁﬁibﬂﬁ?éoﬁﬁﬁﬁﬁmﬁbfﬁ\%%bﬁ—k@%ﬁ%ﬂﬁbké%ﬁ%%i%o
%%&%ﬁﬁﬁﬁﬁ&ﬁ%&%ﬁﬁ%wﬁbfﬁ\bﬁ—b%%&g%%b\%@%%w£b%%
ﬁ@?%o#ﬁ\ﬁﬁﬁ%%%ﬁﬁﬁ%%%ﬁﬂ&%mﬁwfﬁ\%ﬁ%ﬁmﬁﬁkﬁﬁﬁﬁ%ﬁ
ZIEW,

R - EBFEARRNGES L

98



2R - EmPFEAM(2)

TrETERRE [ illustrated ZEEEAEMESE 40 GUERE)1EE)
[BEEE]
(BEE)
Krlicz L
RENFE (FE -1EE) F
BB BOW TR L R— NREERT O T, EERPHHEEZEE LN S X5 T L2
FLFET, LR— MIIEFEROFIHE TlcPandAY A M7y 7a— FIEH LT EEI WV, #H
HEIRIIC DWW TIE, LR—MEHICK DR L E T,
[zt (AT RXT7T7—%F) ]

%ﬁﬁ@?%%&@@%%ﬁ74l/7 ELET, PHEHHEICET 2HMR EIFIYAE GF
ﬁ$%zw AR FRBFREDE) NDOE#HIY 2T b FTiE A=)V K B0 EDRICTRZT
A oj—ig‘o

99



BEF /N4 U-LAS30 10012 LJ1I0 U-LAS30 10012 LJ11 U-LAS30 10012 LJ12

et lllffi?yfuﬁiglgy of BEUEE | Lian e o ok
B |IHeAR B R () | LA EASEE | HAwE
IRB¢ |BRE B 260 |BaE (1o~ BERAE |

| 2023 - B |BEBSER| H4 BOMSAEE |10 LTI RREE |20

[IREDOHIE - B
a2 —2POEZWNGIC, REEZRZEMRRE T —. Z U TREROMZEEENIC LB R
g?&%&m%EM@@%%@%%k\EﬁotD?:yel—&%&2%$5m&%kb®ﬁ%
179,
[EhZEEE]
HoHch SN2 ERZH S OO RHGmZEET 5, Fay¥a—2ZFHT 2EOMm
R, ¢S BIT B ERE OBIRICOW TSRS %,
[REHE & NA]
AR FONEIHE > TitkEZ D 5, I LBEOEASH VR EICEKD., EHFERHE—T—
ROEREEZ D END D, FREEREITT «— RN\ 772504158 e 9 %,
E1EPE AR, HH & &
FEoEERS AT LRV a Y
FREIEHROEXRHN)(LR—F, XEDOEZT, A—))
FAmFROXI2)GEL S - FHE1b)
HSEMEIROEXIG) (IHHRE)
el 7 S r— g DN T
AT —RZ LT —ZR—=ZIZDNT
HSMIFHE - Tu I I VT EREICDOVT
FomE 7L Y LIS DNT
F10MEFHEOMR/T > ¥ 2 — X DHEFHA)
H11Aa 2 a—2DHMAQ/EEEDDIEMND
E2EEROILIE LS (Ff Y Z—2 v b OHH)
F13EIEHROE L EEQ) (EE1h)
E4EERYE S 2V 7 0 & IR EE

H1SET 4 — RNy 7

[BIEEH]

ML AT 7 S REERIE T, a2 2 — 20 IS EEY TV E T,
[FAEEHED 5% - ]

FARMZE I ERILIRIC BT 2 HERDA PG T T2 0 E 5 2 EERIc K 0 e %, 72720, #&
P S/NT AN ZKIEICE R T 2550 D %,

TFRER [FFE] VRS L

100



TRHRER [RFE] (2)

AR WIEIDFZZE CTEIHT %
[BEEF]
(BESE)
LT A (BRSR) TR (BB2hk0 ) CREIRZEHIRE) ISBN:978-4130624572
[EEANZRE (FH - BT F
VK a— X2 EmINC RIS 5 2 &,
[zt (71 RT7T7—F) ]
OV E 2 — X272 OB S G A CilEd %, e TRIET 22 EhEENS,

THHRERIEAE DRI T 2 5 F 2V 7 1 e-Leamningzh 3§ 3258 L, &7 T A 2%/ 1T, [
TALDT 4= RNy J 72l L THEL T & FENTIIZERD 72D DR IEER T 72N O T HREER
HSMCZaE L TR T L, [Ale-Learningld A4 & EF D TeARZDO PR MBI U THESZIEN KD 5
NTVWBEEDTH%, 2REL FTEBEDFEICZH LA TESFEERIEZH L TWENDT
HNENITZHT B &,

101



BB+ >\ >4 | U-LAS30 10005 SJ11

o5 Vs [SEiRg
e L R s |SEEOPR eGSR W)

<HEIR> Practice of Basjic Infqrmatics (Faculty B2 - o8 | SR MBS NI Ak
of Pharmaceutical Sciences)

B |EuERER OYEF(S34F) | L) (EFRAEEE |40
|IHE% |BEF BEQIER | 2HNT BIAIE (10~ FRERRE |5y
e | 2023 - B |mEESER| A5 BRMSAE |10 U1k g |2

[REDOBIE - B/Y]

22U 2 — R EFIT B E OB L 7% AR E N T —. % L CRORODIZE I BB o
70 5 NS G ORI B 23835 L R 2179

[ELZBR]

AV 2 —ROEAWEGHAGERZSINY, OV a—&RICk A EER, [HHnsk, Turds
SUTBREDAVE =R T U—RHITT S,

[REETE ERA]

HARMNCLL FONRICHE > Tilig e D %, TR LiEOEASH VR LEICE D, HFERR—T—
ROBEEZ DT ENDH D, BENKIET 4 — PN I 2ZdHE15hE T %,
BBIREEA, FAREZD Ry NI — 7P —E A ZHfiRd %

F20m 8 a > OFH

H3E T 7 A IVERE, LR—bF. A—)LORFICDOWT

HARINEIE LS DI

FSmIEFEY 7 Mk B 7 — 2L

Felm LY T — g VEROIER

TEIAITIFEROIRER

H8la %y R T —72 « Web

Holm %y hT—7(2)

5100 pythorBs B

25118 python(1)

#512[8] python(2)

£313[8] python(3)

FARIATHE DX & &

FSEIARTHE DR D X D

[BIEEH]

SEEER 1 | 7 5 AEER A TH % RO FHMATERE & <ICBER D BEARNEIE
THREETIT 9,

[BHEEHEmDTT % - B

HEARWNIZ O 2 —ZDMN5, A=), web7 TV TORMHE FDIHEARNZ Y FT—5
FIFICBE 9 B AR, HANET 0TS I OB OV T, SN LR— M & DaHiid %,

FREREE [RFW] QR

102



FHREREE [EFER] (2)

s #IEl OFZSE TRiHY %
[BEEF]
(BE£38)
PPN %
[EEAFE (FF - 788 F
T A ]\0)7”5& AL DWNWTOEE 21T T &,
AP K 0BG UIEdh « JEkZ, MoOmEREO L R— MEREFICIEH T2 2 ENEE LU,
[%@M(t74117 %) |
JEE N G CR AR T2 3 5, B TRIET S ENEEN S,

THIRERBEFERE DRI T B TE M F 2 U 7 1 e-LeamningZ 09 32Zif L, [T 7 A 227 LT, [
TARDT 4 — 8Ny 7728 L THL T &y BEENTIEZED T2 OIFHIEER T 5N D THREERF
IAMCZiE LT < T &, [Ale-Learningld " E & Z O T AR DR BT U THEZHEHRD 5
NTNBEDTH S, AVEL LCBEDTERIC Tl LI AT b S F %M LU DT
HNINTZTHT &,

103



£lE+>/\1) 4| U-LAS51 10014 SB48
RS a=r—ya VR R G-

mxnas |0 N s
<HIR> Theory and Practice in Scientific ﬁgggg FEEEWZERE REEHEAdE CAMPBELL, Douglas Simon

Writing and Discussion (Pharmaceutical
Sciences, English)A-E3

B |y VIR DE(RE) | FFEaI = —2 a3y | EREE | HAENURE

IBE% |CEf BE(TER |2 HNT BIAE (10~ FRERRE |5y
B | 2023 - B |BRBSER| 4/ 5 BRYSEE | 2 4L | WRSBE | HRm

[REDOBIE - B/

"Theory and Practice in Scientific Writing and Discussion" will provide students with the basics of scientific
English.

Expressions and vocabulary used in scientific texts are different from everyday English. When giving a
presentation or a seminar, or writing a report or research manuscript, it is critical to use a well organised and
precise language so that the ideas and discoveries are well communicated.

This course is mainly targeted to students who wish to pursue a scientific career, especially in research.
Although learning new vocabulary and grammar is a substantial part of this course, the emphasis will be put
on practice.

[ELZB1R]

To acquire basic knowledge on the structure and vocabulary of scientific English (biology, physics,
chemistry).

To be able to build sentences using the vocabulary and grammar they have learned.

To learn English names of common scientific tools.

To be able to accurately describe dimensions and relative positions of objects, scientific equations, chemical
reactions and other scientific concepts.

To be able to communicate scientific content in English in a relaxed manner and without hesitation.

[REETE ERA]

1. What is Scientific English? (1 week)

2. The basic units and dimensions, numerals, enunciation and comprehension of complex numbers and
equations. (1 week)

3. Chemicals and chemical reactions. (1 week)

4. Latin and Greek roots of modern scientific English. (1 week)

5. How to describe the relative position and dimensions of an object, descriptions of movements and force,
basic human and animal anatomy. (3 weeks)

6. Mid-term exam / Description of experimental setups (1 week)

7. Description of experimental setups in Biology and Chemistry. (2 weeks)

8. Listening to a scientific presentation/TV program and asking questions on its content (2 weeks)

9. Introduction to giving presentations - Elevator Pitch / self- introduction and Scientific-flash talks (3
weeks) Presentations

10. Presentations and Feedback (1 week)

HEI3227-Y3 08RERE B &) ABNECLL)
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[BIEEH]

Students uncomfortable in social interactions may find this course challenging.

[BUEsHEDTT % - B

- Class participation (answering and asking quetsions or discussion, 40%).

- Midterm exam (30%)

- Assignments (such as role play in Laboratory or Pharmacy, elevator pitch / self introduction, scientific flash
talk, 30%).

The balance between the above will be dependent on the number of assignments given.

[EHE]

Anthony FW FOONG ['Comprehensive Scientific English (A) 4th EditionJ (IMEX. Japan) ISBN:978-
4-9905790-2-9 (4th edition, April 2020)

OpenStax Biology, Anatomy and Physiology, Chemistry and Physics, freely available to download at the
URL below.

[BEEF]

~(BEE)
BRI HNT 5
References and articles will also be given via PandA.

(BZEURL)
https://openstax.org/subjects

RENFE (T8 - B®E) F

Review from the textbook, listening exercises on the CDs, class material and preparation for assignments to
be presented either in class or submitted.

[ZDM (74 RT7T7—%) ]

The contents of the syllabus are a guide to the content of the course, the exact content may change. Input
from students is very welcome to suggest aspects of scientific English to cover in the course. I am always
happy to discuss with students, please contact me via email in the first instance.
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[REDOBIE - B/

The ability to effectively communicate science in English, whether it is for a lab report, preparing an abstract
and/or poster or an oral presentation for a conference, a journal club, a thesis, or a full manuscript, is an
essential skill for any student and aspiring young researcher. Failure to produce a good narrative results in
lost opportunities for both the writer and the reader. Developing skills in both written and oral forms of
communication is therefore important to successfully progress in science.

This course will aim to improve student confidence in communicating science in English. Opportunities will
be provided to learn and practice the basics of effective scientific writing and communication in English.
Emphasis will be placed on learning the basic structures and logic of different forms of scientific
communication and practicing through the analysis of scientific material and writing. Practical exercises to
develop those skills, will include among others, preparing a good title and abstract, analyzing scientific text,
and presenting a scientific research article (journal club presentation) and its evaluation. Many exercises will
be completed in small groups. The course will be targeted to non-native speakers of English.

[ELZBIR]

This main objective of this course is to learn and practice skills for communicating scientific content
effectively in English. The emphasis will be on structuring and organizing content, data and figures, and their
interpretation to build a coherent narrative. Tips and tricks about writing and presenting as well as patterns to
avoid will also be presented.

At the end of this course students will:

- Understand and be able to explain the basic structure and format of different forms of scientific
communications

- Master key conventions and structures essential for effective scientific communication

- Have gained skills in organizing concepts and ideas into a coherent narrative, using the appropriate words,
units, logic, etc.

- Be able to produce clear short text and make an oral presentation of a research article following the formal
scientific style of writing and presenting

- Have acquired confidence and practiced critical evaluation skills by providing constructive feedback about
their peers' work.

[REETE ERA]

The following topics will be covered over the course of 14 classes, not necessarily in that order:

Week 1 Course guidance and introduction
Week 2 Introduction to communication

WFI227-Y3/08ReRE & &) BEQNGRC)
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Week 3 Finding and managing scientific literature and resources (databases and reference management
software)

Week 4 Crafting a good title

Week 5 Analyzing and preparing a good abstract

Week 6 The basics of scientific writing. Structure and logic

Week 7 How to write different parts of a manuscript or report

Week 8 Tips for reading and understanding scientific content

Week 9 Making good figures and visuals and describing them well

Weeks 10-14 Critical thinking and evaluation - Research article presentations (Journal club)

Week 16 Feedback

Total: 14 classes plus one Feedback session

[BIZE]

Access to a personal computer or device is required to complete homework assignments and other practice.

[BHEEHEBDTT % - B

20 % Class attendance and active participation
60 % In-class exercises/quizzes and homework assignments
20 % Presentation

[EHE]

Lebrun, J.-L. [Scientific Writing 2.0: A Reader And Writer's Guide] (World Scientific Publishing
Company, 2011)

Glasman-Deal, H. [Science Research Writing: A Guide for Non-native Speakers of English. | (Imperial
College Press, 2010)

The books above will be used for part of course but students are not required to buy them. Kyoto University
Library has some digital license for Lebrun and Glasman-Deal.

[BEEF]

BE3E)
Hofmann, A. ['Writing in the Biological Sciences: A Comprehensive Resource for Scientific
Communication. ]  (Oxford University Press, 2015)
Another useful resource:
English communication for scientists is listed below.

(BEURL)
https://www.nature.com/scitable/ebooks/cntNm-14053993/contents/

[RENFE (T8 - 88) F]

Students can expect to spend on average about 1-2 hours per week on homework assignments and preparation
for in-class exercises.

[ZDf (T4 RT7T—%) ]

Some of the content is subject to change according to the class size.

The instructor can be contacted by e-mail to arrange an appointment.
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