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BB ATEOTEELVWI L THD, FHRETH, BILROZAE
B, EROMERCEHIMECSE CHFEZFERTE D Om
[#axb5xnZL2BMELTEY, TORDIZ, HFEOLENLR
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EREEMETS,
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a—2OENLELEI L IEDTEL hE#ET 5D,
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T, BHOEWNTELZFY, BENEEZSI OO0, £, £FIF
AFICHL, FoLihEgdhss, fi{EkErRESELOM,
£, KREOHEBIMH, —hbOMEICH L, EREOMAMER
|rE. HEAToE R ERR, BEERTIE, KERFr—LA )
A—=a VORADPLHEEET,

(56 ETH &+, 3[E)
BTROMERESD 2V THTHERMEREZ MAMEL L TRET S
7oz, HTOEARICI 2 TREFHHEOBREOAESLETH
B, EORH, £, MAHEEICET 2HFFEOMESIT, 8
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(FIL) The purpose of this course is to provide as strong
understanding of physical chemistry and to show how the
principles of physical chemistry are applied in chemistry,
biology, and life science. Physical chemistry is a basis for
all the fields of natural science. You will learn the ways in
which pure physics is applied to chemical and biochemical
problems. This course will emphasize a molecular approach and
focus on two main topics: quantum mechanics and
thermodynamics. Quantum mechanics focuses on the wave
properties of materials and energy. Thermodynamics focuses on
the transfer of energy via heat flow.
(FofR) w0 BRYIT, HECFOEMELE L THEFOEEA
(% - BERE - 8% - £FRY) MeFE, £EHLFE £HF
D4 T BARFHEBRSE COLHICHATE 20 EREEILTH
%, FEBEBTIIHSZHEOSTROLERLTEALL, FICETHE
LBEAZIOVWTERMIZES, BT HFIE, WE, =F1F—0
WEMEIZRE3 220, BAOFIIRBEI S = xAF—FHiz T
HEMT, ELLLTORIBVWEERT L L THUEDSHTH
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(FIC) This class is opened for students who did not study
high level biology at college. The purpose of this course is
to obtain comprehensive knowledge of fundamental and recent
lknowledge of general cell biology. Students will learn about
the cell structural, cell function, and cell behavior in
molecular level. Basic knowledge of general biology and
chemistry is required
(FOER) Seimi 22 EMELE O L BT T 51218 EE A2 WP ek A 2
REND, KEEIL, KETEMBFLUAOGTFTZALTZE (£
MBFEEEMIIFZATORWVWEE) 0L, PFRETICLER—)
R EmEFORRERIET 5, ThlSNC bllREHFICELT
X, BEFAEROT vyt AERRoR L, FMRdtETo. SHEI,
A O#E - BEE - MiROFEBZOVWTH T LA TES, ZTHE
IZiEYE, (L2oEMaEERb 5,

HF= B AR Bk

(F ) The purpose of this course is to provide a strong
understanding of the analytical principles and to show how
these principles are applied in chemistry, biology, and
environmental science. This course will emphasize statistic:
how to treat experimental data and error. We try to apply
those analytical principles to the data of spectrophotometry
and liquid chromatography.

(FIR) Amw O BAIT, HELZ, HFFZOEBIESHTHik
FORFELEEL, TOERENLE, £9%, BRERZEOER
BIZEDLHICHEATEDNERELLTHD, e piTEEs
ELHAWSIZE, Z2O9WFEOEREA>EREL, Ho=flE
TF—H MO AETHLERD D, £, SIWEEOCERIT,
Telp B ORI~ L BN D, AaE TR (D#EE, BlET—
FLxT—OmMYEWFIE, (2) 4 ESR, KEI o< T T4
R ERA G REOERELES,

HF= B AR R BRIV

(FI)Main purpose of this course is to obtain knowledge of
advanced bioscience to conduct research work in a laboratory
Recent information related to molecular biology,
biotechnology, and experimental approaches needed for
research activity would be provided. Skills to detect DNA,
RNA and proteins are also mentioned. Group work and
presentation are sometimes requested during class work
(FOFR) AmwmO BANT, MRAETHRELZITTHOAT, LELR
AEFOEGRZOMBEFICOTAZLTHS, Bz, BFIOAE
YF, 3TEME, A ATV /nT— WRETI I ATRLEIC
HEBRORBERD, 7 TEHMFZOERTLTLEL 2 HDNA,
RNA, BEUY 7 BaRtTaENcoWThinG, £/, &
EOTCRESC Y/ L — 77— Z WY ANDBED b 5,

EHiR B AR ERERERV

() Students will learn the basic concepts of general
chemistry. The main topics of this course are as follows.

1. Chemical equilibrium: chemical equilibria govern diverse
natural phenomena: the folding of proteins.

2. Reaction kinetics: the study of reaction mechanism and
rate laws.

3. Electrochemistry: the study of the interchange of chemical
and electrical energy through electron transfer

(o) A#EO BYIE, —B(EZOERBLZC, T BARE
BRH~BMTHZLTHDH, £4 My 71X FEWR, RUSERE
i, ERLFERLETHD, WETFEIIBEARBASOHFMEEZHEL.
Bre RLFERIE, P28 T HOT 4 —NT 1 v FREBERE
St A, REEERTIE, FERICES ALEREOBEB L RS
HILT, TORIGEEREOLHICHRESNLINEERT L, B
ﬁ%i'ﬁi\ YEROETBEICH S LFE, ER=FANF—ZHE
H Do
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(FIC)This is a course of life science fields. A wide range
of topics is covered from the following fields: cell biology,
molecular genetics, molecular biology, microbiology,
biotechnology, plant molecular biology, biochemistry,
developmental biology, and so on. The course objective is to
learn the fundamental knowledge of life science fields and to
build on the basics for the conduct of scientific research at
graduate school.

(FOfR) A|ETIL, EMBRERESTFIIOVWTELSFEANLET
b, mBEONRLELEMPFERSETFIL, MFE, 7 TERESE, 7
FEMFE, MEMTE, EH1F, EhoTEMT, £LFE BE
2, EMIRETHD, NLOEMBEERESFOEMEIL A
S+ FIERL, KERTOWERTOBOWEE Losh LELZ
LBXBBEORVBEETHS,

H=F= B AR 2R BRI

(FIL) The purpose of this course is to study basic theory and
applications of molecular spectroscopy. Molecular
spectroscopy is a fundamental analytical technique using
electromagnetic wave to determinate molecules in samples.
This course especially focus on optical spectroscopy, which
includes UV-Visible, infrared, near-infrared and Raman
spectroscopies. The lectures describe background theories on
quantum mechanics, basic optics, spectrometer and
accessories, data acquisition and electronics and
applications to many different types of samples.

(FIFR) BT TIL, FTH ARV TEORE LIERAE#NEZ
S BTN FHEREZAVWTETOSTEEETLIFETH
B, FEFETIIHIAG T, TRbLEA-FHR - 74 - ERHA -
FeraHFILEREYTSH, BT AFLFEENE R, EEE.
kgl LUK - T Y INEB LUETERE, BLURL R
A 7OREHIH T D IEASHIC OV TEETED TN,

H=F= B AR R BRI

(FIL) The objectives of this course are to develop scientific
literacy with concepts of physics, and to study recent
research topics in physics. This course consists of two major
parts. The first part is for introductory physics in which
students study some basic theories and/or experimental
techniques in physics. The second part is advanced topics of
physics, including condensed-matter physics, biophysics, and
astrophysics.

(FofR) w0 AT, HENLZEBAFICESOREZNERL S
22, BBEFICBT 2EEOMADCERIZOVWTELRZETH

b, ZOMBETIE, £7, BEAMLE LT, HEZICEIT 5 EMHH
R L ERICHET N2 FE v F RZONWTRELE,
YEE, EMHESCTEHYER SICBIT 3 S bl BATEHEDRE
Ex#mEETES,
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(FIO)This is a course of galactic astronomy. A wide range of
topics is covered from planets to stars and interstellar
matter in our Milky Way galaxy. The course objective is to
learn how basic physics is applied to selected astronomical
problems. We will learn how planets and stars move under
gravity, what they are made of, and how we can analyze
electromagnetic radiation with spectroscopy to determine the
nature of Galactic objects at enormous distances from the
Earth.

(FOER) AT TlL, ERKILZFIZOWTESE, XOJIER ORIZHF
ETHHE - B - EMWEZ VR4 RREKIZOWTRIT 5, Eif
YEFOMEEACTEOL S ICRXZOMBELERTE 207
Y, BEMZEEEZE->T, £OFEIZOWTES, fliE, &
IZ L ABREOEBCEOATEE LR Y, FEICBEVKEOEEEL Y
D & ICERIE O ERN 5 DD NI OV THREED D,

EHiR B AR EREREREX

(FI) In this course, we will learn about the morphology and
physics of galaxies, the largest building blocks of the
Universe, their environments and interactions, and various
observational methods used to study star formation as a key
factor in the formation and evolution of galaxies. In
particular, we will learn about the structure and star
formation properties of elliptical and spiral galaxies, as
well as about the expansion of the Universe (introduction to
cosmology). The course objective is to provide an
understanding of the structure and evolution of the cosmos.
Basic concept of astronomy is explained in the course. The
course also reviews basic physics and mathematics describing
the cosmos.
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(FIL) The objectives of this course are to study advanced
energy science for sustainable society and to develop
scientific literacy through the study of basic concept of
nanotechnology for sustainable energy. Students also study
recent research topics in advanced energy science on the
basis of physics and chemistry studied in their undergraduate
schools. The research topics include hydrogen storage, next
generation battery and fuel cell, two—dimensional materials
such as graphene, novel high—temperature superconductors, and
advanced power semiconductors. All combined to provide an
opportunity to study the state—of-the-art of advanced energy
science based on nanotechnology.
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(F ) Aim: Students will learn academic writing in science
At the end of the semester students will acquire the
following skills.

1. How to organize an essay (3-4 weeks) — by referring to
current research papers and essays, students will learn to
recoghize how the paper is organized, how the paragraphs are
related and intertwined, and how the arguments are
effectively presented

2. Punctuation and transition signals (4-5 weeks) - Even
experienced researchers often err in punctuation and cannot
use transition signals effectively. Students will learn
correct punctuation, and appropriate and effective ways of
using transition signals.

3. How to write professional English (3-4 weeks) - Academic
writing contains different styles, sentence structures and
choices of words from any other daily writing. Students will
learn them to reach out for professional English
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(F ) The Course aims at improving presentation skills.
Students will learn the following points.
1. Presentation manners (5-6 weeks) - Students will learn how
to articulate their speech, engage with the audience, and
control the speed, as well as delivery and body language.
Students are requested to give three short speeches: twice
for each speech based on the instructions and feedback they
receive.
2. PowerPoint making tips (4-5 weeks) - Students will learn
effective ways of creating slides, audience—friendly
PowerPoint presentations, and certain tacit rules when
creating slides.
3. Organization of a presentation (3-4 weeks) - Students
start preparing a presentation of the topic of their
research. Toward the last lesson day when they give their
final presentation, they show their ongoing presentation at
workshops, and improve theirs each week
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pra XEESEH 275 - 1,100 IEEER XiEEEREH 275 - 1,100
“Ee0EHEEH 175 - 700 “Ee0EHEH 175 - 700
XEERFH 320 - 1,280 XEEREH 320 - 1,280
HEFH HEFH 650 - 2600 HEFH HEFH 650 - 2600
bo =l FEEH 520 - 2080 EEE EREEH 520 - 2080
BUSEHE 160 - 640 BUaFEH 160 - 640
BHREH 680 - 2720 BHREH 680 - 2720
[ 650 - 2600 EE 650 - 2600
HTHE #EHEH 75 - 300 EBTHE #EHEH 75 - 300
MEEH 75 - 300 MmEEH 75 - 300
;g:t*}b#f—‘rfl 80 - a0 ;g:*w#—-ﬂ: 80 - a0
f[ 2 = 75 - 300 f[ 2 = 75 - 300
miE-CAILEH 80 - 320 miE-CRALEH 80 - 320
EdEEH 80 - 320 EdmEEH 80 - 320
EHELER 80 - 320 EHELEH 80 - 320
HEE R 75 - 300 HEE R 75 - 300
AR AT LITHERH 80 - 320 AR AT LIS 80 - 320
BERERE LoREFEH 245 3%FE20 1,020 BERERE LoREEH 245 3%FX20 1,020
AT4TIREBER 120 - 480 AT TIREBER 120 - 480
HFhEFHEEH 100 - 400 MHEEER 100 - 400
EFfEEEH 125 3%%& 10 520 EREHEEE 125 3%F& 10 520
ARfEEE HEELEHE 130 - 520 AREIEE  HEEuEH 130 - 520
HEERFEH 70 - 280 HeEEEH 70 - 280
ARFEEFR 100 - 400 ARMFER 100 - 400
BEEH HEEH 350 3%EX 5 1,410 BEEH HEEH 350 3%Ex 5 1410
BB B 300 - 1,200 EREREE B 300 - 1,200
BT AR 5700 3%%k 35 22,870 BT AR 5700 3%Xk 35 22870
FRE30(2018) E B éi ﬁij‘f gﬁ FRE31(2019) E B éi ﬁij‘f gﬁ TEOEHR
|EE$R*$X$RH¢H§MMH§-§1H§ - |EE$R*$X$RH¢H§MMH§-§1H§
FEMRH HEER 10 - 20 FEMRH HEER 10 - 20
NEHMRH XiEELFEEN 22 - 44 NEHMRH XiEELFEEN 22 - 44
EELERFEER 20 - 40 L 0EHEEY 20 - 40
XFERFEH 22 - 44 XFERFEY 22 - 44
HEFWRE HEFER 12 - 24 #HEFTRE HEFER 12 - 24
EEWMREH - BAREN 45 - 90 EEWMREH - BAREN 45 - 90
BRETRE EFFER 30 - 60 BRETRE EFFER 30 - 60
HEMEH WMEER 30 - 60 HEMEH WMEER 30 - 60
EI$HRH H$EHEER 10 - 20 EIFHRE HEHPER 10 - 20
hEFEY 22 - 44 MEEEY 22 - 44
EEEINETIT g - 80 SROBE(EH)
LR EK a3 - 66 EEER a3 - 66
B GHEEFESR 35 - 10 EROBE(BH)
EHmBEER 35 - 70 EHEEER 35 - 70
ESELFENR 30 - 80 EHOBE(BH)
i £ rEak s 22 - 44 b toitohat g 22 - 44
;gylr.&l? 25 - 50 ;g‘/?\"r.&l? 25 - 50
LEHEMRN LoHEER 50 - 100 LEHEMRH LoBEEX 50 - 100
EERzr-vay E@Eacr-vavXie a0 - &0 @Ry BEcr-lauXiE 4 - 60
XEHEH i XALTARH i
AREHERR T ARGIERL R 8 - 16 ARiEHETARE  ARMENLER 8 - 16
YEEHRE SEEEN 6 - 12 YEETRE SEREN 6 - 12
EREEMREH EREER 6 - 12 EEHRE EEREPER 6 - 12
BEfEERAEXER BEfEERAEXER
AT RIENIERE - SR 438 - 876 BERENNRE- SR 533 - 1066
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AE WAE IE AZ WAE IE
FRE30(2018) E B *R ®R =8 FRE31(2019) F B *E ®B =8 FEOEH
|§§$Rk$k$ﬁﬂi§§&lﬂﬂ§ - |§§$EX$X$RI¢1R§&MR§
FEMRH Y 2 - 6 FEMEH HEER 2 - 6
KEBMRH REESRFEEY 7 - 21 KEHMEH XEELFEN 7 - 21
EELEHFEER 6 - 18 L 0EHEEY 6 - 18
XEERFER 7 - 21 XEEEFER 7 - 21
HEFHRE HEFER 4 e 12 #HEFWRE HEFEH 4 - 12
EEWMREH gt Bo g 2 = 6 EEWRH gt Bo g 2 - 6
E@EEEY 2 - 6 EfEREn 2 - 6
EBhEZeEg 2 - [ EhEZeEg 2 - 6
BRETARE SFFER 3 = 9 BRETRE EFFEx 3 - 9
HEREH HEER 5 = 15 HEWREH HEER 5 - 15
EI$HREH HEHPER 2 - 6 EIFHRH HEHPER 2 - 6
MEEE 3 - 9 MEEER 3 - 9
—
MM”’ L 6 SROBE(EH)
LR EK 6 - 18 EEER 6 - 18
B CRALFER 2 8 FHRORE(SH)
EHmBEER 5 - 15 EHEEER 5 - 15
EHEEFEY 2 8 FHRORE(EH)
i £ rEak s 2 - [ WEHEEY 2 - 6
ABLRF LTS ) - s ;nn-;z-y—.u_& ) - s
L 304 0
LEHEMRN LoHEER 5 - 15 LEHEMRH LoBEEX 5 - 15
EEacr-vay BEacr-lavxie 3 - 9 iRyl BEEacy-lavXit 3 _ 9
XEHEH i XEHEH i
AR{EHERR T ARGIEHL S 5 - 15 ARiEHETARE  ARMENLER 5 - 15
YEETRE SEFER 3 - 9 YEETRE SEREN 3 - 9
ERETRE EREER 2 - 6 ERETRE ERRER 2 - 6
BEREMRE £H I ER 4 - 12 BEREMRER £E: VI ER 4 - 12
BEfEERXEXER BEfEERXEXER
LRk RE 82 - 246 LRk RE 8 -
AZ WAE IE AZ WAE IE
ERE30(2018) SEFF *E =B =8 FRE31(2019) E B *E =B =8 EFEOEMR
|EE$R*$X$R!HE$E‘:H§ - |EE$R*$X$R!HE$E‘:H§
BEMRER =Y 30 - 90 BEWREHE =Y 30 - 90
BEBEMRN SENEEg 100 - 200 BEBEMRE SXiiEEn 100 - 200
SHEMMER 70 - 140 SHEMRER 70 - 140
BEAEERAEXER BEAEERAEXER
PITETE For 200 - 40 PITETE For 200 - 40
AZ WAE IE AZ WAE IE
ERE30(2018) SEFF B B =8 FRE31(2019) E B *E ®B =8 EFEOEMR
EMnEmRE EMnEmRE
REH 150 - 300 REH 150 - 300
EREMXEL 150 - 300 EREMXEL 150 - 300
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