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To communicate science effectively it is EPRR (for EVFEREDOOOMBETHD EVFE
important to have a clear understanding, in [Students in =8
broad fundamental terms, of what science Biology.)
actually is, and how it is conducted. In
this course we will confirm our own BEICEEL. EE.
understanding of science, its strengths, BH DTTNRD
and its limitations. We will then look at |manabaZ¥MD1§#R%H
how science is presented to the general LTLEELY,
¥aza=4y—33 X BZ |9y K T a— |public, specifically how it is portrayed in |HEETIR%,
EB13114 P2t 4 1.0 2 #kAB 2 IYF|H R kT 7— |the news and in other fictional media, and |%E A
consider how this may affect public
understanding and attitudes toward science.
Students will be encouraged to develop
their own ideas and opinions toward these
complex topics.
This course will explore informal learning |£¥xt% EMFRPEOHORETHD EWFE
environments and their importance for =%
science communication. We will discuss the |EESICEEL. EH.
e = N - .. merits and pitfalls of some new media B OLF1RP
EB13124 MPE13a21=7—va 4 10/ 3 #AB K2 8= |7 F Y2 a— |formats for communicators and researchers |manabaZ )ik % B A
VIl . TYT|VYARFT7— |to share their science. BLTLESL,
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Diversity, classification, morphology,
ultrastructure, life history and phylogeny |This lecture is
of non-green algae — glaucophytes, planned as face-to-
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stramenopi les. situation. See
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This course will focus on how molecular
evolution of the genome and evolution of
the morphology are related. After learned
about several kinds of molecular
evolutionary processes, students will learn
how the genome construct the 3D morphology
during embryogenesis. Combining what they
learned about molecular evolution and
developmental biology, students will learn
several topics where the morphological
evolution is linked with the molecular
evolution of genome.
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This lecture introduces the dark side of
statistics. Starting with randomization
techniques, students learn relationships
among different domains of statistical
ideas: parametric, nonparametric, null
hypothesis significance testing,
information-theoretic methods, and the
Bayesian methods.
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This course illustrates theoretical aspects FERLTL &L,
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EBGATTT | ERFREMES 1 1.0 /2-3) #AB K1 B’k £E experiments to connect mathematical 1B —2. A5 A
expressions with ecological phenomena in A > (RN AHEE)
nature. EG3MTEBEDEE
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EB71021 | #ARBEMS 11 TI1012-3) ®AB | A2 |15 v Bl E | FAASKAILONT, STERENFORAN & Az
SHMY 5T 5. EBT11216 8 & DEE
[FRDIEL,
EMEFHORTRFTHHE /U HEIBMG  BISICKEL. BE. BEEOBAICLYRTANTA | EWPE
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EEEAROEHIEMF G EERDEFICRAT
Hd, REHTE, BROZ VO ENEES |This lecture is
WM 2HFHF L TOEBMERMEERHOM  |planned as face-to-
REXZTRET S, face, but it may be
Proteins are in a dynamic state, which is |changed to online
regulated by protein synthesis and depending on the
degradation pathways. situation. See
" k-t " Each protein is degraded in a degree of Syllabus or recent
EB71031 | #2111 1 1.0/2-3 #RAB K3 Y7 Fx B4 selectivity, and its regulation is information from A
essential for the cell homeostasis and manaba for detail.
viability.
In this class, we will learn the latest HETRE,
findings on the molecular mechanism of SFEEI—R.
selective protein degradation and its GloBEa—XR. %@
physiological importance. EB71131, EG351311&1§
EOREILROE
Ly
ARETIE, DPREBRCLBTRETFL (BECEL, #@EH. BWEOHEILYRGTANTA | EWER
- MRELAL - BELALO A HZXLOE | BH DT BEBELHYBRIOT, THIC
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DREEMFORREN S, OFR =T LEHEOELBAOHALRES
FER BEAY, INER %»I;‘U &N, z
" . . ha | BT IR EA BE A RiETER,
EB72121 |4 &M= 11 1 1.0 |2-3] #uAB K3 HFMEI—R. A A
U7 |0 &Y BE E £m—2. GloBE
B ERE iy
s a—X. ®EG T
A VHHAE)
TREROIC B IRAERIC LABIRIC e L= L MRS | RSICERL. EE. BWEOHEILYRGIANTA | EWER
BFTHIEFOMK, 5 FHE, BB, Bl | BF 05/ 20 BEBELHYBRIOT, TS
W T FIUEE, BEQBERRIZOVNTRED [manaba% D1ER 2 H LEHEOELLADHFTEES
R . FEYYRLRABALRRT B, BREHIC BLTEEL, Ze&
EB72211 | A BEAEM=] 1 11023 E§¢%§ #£h I;}J_7 gﬁ —5. & {Z")*E%G)ﬂéta&&ﬁt@%ﬁﬁtl:?b\tt#ﬁﬁ# igzefﬁ&uﬂéf‘ﬁilt* A
8/25-8/26
AFMEaI—Z.
[
Lecture will give you several topics on KETRE, BEEDBAICLYRTANTA | EWPE
physical, chemical and biological SFHEI—R. EBELHYBSOT, B
properties of ocean to understand the GloBEa—X. M@ LFHBOBLHBANHFTEED
physiology, reproduction, development, EG22011{518 & DEE z
biodiversity and ecology of marine (LB,
invertebrates and fish. This class will
especial ly focus on the following aspects
of marine life: life cycle, locomotion,
T sensory reception, biomineralization,
. = |fA= biogeochemical distribution,
EB72911 i@l 1 1.0 |2-3| #&AB 7k3 1;'J7 5, Harvey photosynthesis, respiration, calcification, A
Benjamin Paul  |nitrogen fixation and the impact of climate
change. We will give examples of marine
organisms under planktonic and benthic
conditions and coral reef. The history and
present situation of marine biology
research will be also included.
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Lecture will provide several topics on BEICEL. BE. BREZEOHESITLYRTANTA |EYFEH
marine organisms, including fertilization, |\¥F D5/ BLBELHYBLINT, BAHIIC
cilia and flagella, gene-manupulation, manaba% D 1& 4R % fE LFHBOBLHEDHFTEED
development, self-non-self recognition, RBLTLEEY, &
evolution, animal behavior, population
ecology and marine environment. The This lecture is
teaching staff of Shimoda Marine Research |planned as face-to-
Center will tell you about recent progress |face, but it may be
of their own research. changed to online
wA EE A0 depending on the
_ e s g s situation. See
U v B e sn Syllabus or recent
EB72921 | M1l 1 1.0 [2-3 | #AB 7k3 Ty7 % f’eﬂE,Harvey information from A
Benjamin Paul, manaba for detail.
Fll 7
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EGR20216 B EDEE
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5. BWYOTHERMT SMERE, EWHE £, BIBICERL. B REBELHYBSOT, B
LS E-REBCOLMAHORT, ZLEIL: H. &HF 0PI LEHEOELBAOHALERS
HON—DOTHDH, KEHTIE. HEROWE | PmanabaFO1EHE pt
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COBLKMBHEL VT TRICEITHESEE | HFMBRI—R. +
®== DHRIZDONTESR, RIS, ChoOEREEE (V54 Y (RAHRAER
EB73111 |EptpsEams] 1o 2 me | R B R R ROk AR ES M B A o
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B AW BEA BA (DEXZORE. BRME. AR, TLT WinsBRREHEE EBELHYBSOT, B
EB73121 |Ep¥pa 211 1 1.0 [2-3 | #AB Al Ty7 | E ' EREROEEMEEA, HqI5HZE A LM EOELBAOHALRS
- SFMEa—R. w7 z
i1l
BEENOLETRICHETIRAGEERRLR | RETRE, BEEDBAICLYRTANTA | EYPE
HWEREOBEDY (COVTEE, SMIELAL | SFHEI—R. EBELHYBSOT, B
DERNSBRHONFHMR LR XA B |GloBEI—R. X LM EDELBAOHALRS
KX EG241111518EDEE put
TSN In this lecture, the relationship between |IZEB&HEL,
- — 7 'Z:f {9 o various physiological phenomena and the
EB74111 i@l 1 1.0 2-3| #AB 21 = AR Y3 B |environmental factors in the |ife history A
IYT N HE = of higher plant will be overviewed for the
S8, /NP EZ  |understanding from the viewpoint at whole
plant to cell levels with adding the latest
molecular biological findings.
SEERBHICHRSEA TV S2BFENONR | REFREOFES BEEDBAICLYRTANTA | EWPE
B - BESLEIENE 21 - ZROK (L. BEICERL, B EBELHYBSOT, B
H BRTHAN, EYHENRESOENEE B, BHOS 5/ LM EOELBAOHALERS
PLOBELRBICERERY DD, BYEES  PnanabaFO1FRE <
DEEDESERNT %, HRLTLESN,
HEMERRI
This lecture introduces several important (EB74131) (&, 2023
topics for your further understanding of FEELYFREEE
plant physiology, which includes recent 5. BREET
=t advances in the research of vegetative and TH#ELLGYE
EB74131 &P EEE1] 1 1.0 |2-3| #KAB 1 I;'J7 i reproductive development, and symbiosis A
with microorganisms in higher plants. SFEEI—R. A
2542 (HEHA
y
1-5EIE HEH
FIUE
6-10EIE : FiF xt
®
EG3413116 15 E DR
[FRHEL,
MREOERMEMES LTI RLF—RBIB L EEICEREL. BEH. BEEDHAICLYRTANTA | EYPE
UHIERIZOWTRERT . BT, RERBE.  BF 027312 %p EBELHYBSOT, B
ZRRW. RARYUFO-RRBRICE[EZS  manabaF DR LR LM EOELBAOHALERS
btd, ERHAROFIERY LIFOOHBEEYS RBLTIEZE, pt
B, ELPOERMBORRICETHELST
EREHRETS. This lecture is
The main topics for this course will be planned as face-to-
photosynthetic energy conversion, primary face, but it may be
and secondary carbon metabolism including changed to online
C3, C4 and CAM metabolisms, depending on the
photorespiration, and mitochondrial situation. See
EBT4211 | feRfA L] 1023 me g B ek oam respiration Syllabus or recent |\
manaba for detail.
RETRX,
1/11-1/12
SFMEEI—R.
GloBEa—X. %
EG242111613E DEE
[FRHAEL,
TRTOEGEBHEXAS IRE) (COVTH |EBICERL. BEH. BWEOHEILYRGIANTA | EWER
BT B, BT, DRIEERE. QTR |BH OF/1328 ERIEELHYFLIOT, B
F—EH, QRBROWME LR, @) RBHE |manabaBFDIEREH LEHEOELLAOHFTEHES
BOMEOIOOT—IERY LIF5H, #FET |BLTIESL, Ze&
I, REROBHEHE CEEE. C025E) ~0
BREERD, BNORLIBHEAOHEIGEEAE |This lecture is
THIEEAMET B, TEAFEBEL T, M |carried out face to
EMEHEMERS A, MEARBMOEKREILTO face. See Syllabus
EMTHETHD, RBELEI—XIERHL |or recent
TWEWRELEDT 5. information from
manaba for detail.
This course provides an overview of
metabolism, which supports all life BTR%,
activities. In the first part of the HFMEI—R. *t
P =Ml %, 7— course, we will discuss the following four
&5 =) X . I — 5 s, 5 topics; (1) Catabolism and Anabolism, (2) EB74231, EG34231, EG3 A
EB221 | RMERLE ! 1:012-3) B x I7 Z;DO nAR Energy conversion, (3) Nutrient transport |4221{6B&EDEEE
and Assimilation, (4) Regulation of B,
metabolic pathways. At the latter part, we
will explore the environmental regulation
of photosynthesis (light response, €02
response) with the goal of understanding
plant adaptations to different
environments. We are welcome the students
who did not take Metabolic Biochemistry
Course 1.
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EWMBREFETOT S L (ERREFHE0)
ERTALHON
= | B .
. ’ BE | B - = w HEFREE = = TEF VT
HEES #E% Fik | % Eg EEPH | BER | HE FEEE- ] BRERE & Jriapdied LB LE S
N Introduction to physics for Iife and HETRE. ERBHEFEIOTS
. == A TR LA |environmental sciences. Basic areas of HE L (4SRRI EE30)
EG02011 |Physics 1 1.0 1 FhAB K4 1> A 72 k=7, |mechanics, thermodynamics, and waves will
Tu7 9 ER be covered.
Introduction to mathematics for life and |EFETERE. ERBHEFHEIOSS
environmental sciences covers application |XtE L (GRS E631)
of calculus using applied differentiation
and integration, logarithmic and
exponential functions, first order
. " ¥ |kZ7IJL 7\ [differential equations, matrix and
EG02021 |Mathematics 1 1.0 1 HXAB 5 IYF7 AR probability. This course emphasizes to
solve problems related to |ife and
environmental sciences using a wide array
of mathematical solutions.
Introduction to statistics for life and RETRE, ERRHEFHEIOSS
environmental sciences. i1 L (SRS EE32)
EBEO—HMTHER
EERHLTEY.
BEIZBEL, EE.
— N BH DR D
isti B T—TavT
02031 |Statist .0 iC K2, & manaba% (1% 4R % Fe
EG02031 |Statistics 1 2 A X2, #1 TP 4R Sav %EL‘E(’/:";L\Q
COVID-19MD B4R R
Fiok YREBEL
BENBELET S
AN HY ET
In this course, students will have a short |ZEFETREE. ERBHEFHEIOSS
review of applied calculus and introduces |XE Ly (GRS BEG33)
with the advanced mathematics sections |ike
geometrical meaning of differential
equations, solution of ordinary and
— partial differential equations, numerical
EG02041 |Advanced Mathematics 1 1.0 2 #=AB X6 ;I— ’“7‘71“’ T analysis and Laplace transformation. These
TUT AR advanced mathematical skills will be
invaluable to them to interpret the
concepts of modeling of real world problems
related to life and environmental sciences.
Introduction to general chemistry for life |ZEETRE. ERREFHEIOSS
— > g PR
EG02211 |Chemistry 1 1 10 1 BA k- 26 1;lr7 B ORE and environmental sciences. SE L (AR EG34)
- Introduction to general chemistry for life |HEETE%. EHREFR IO S
- : . ¢ P
EG02221 |Chemistry 11 1 1.0 1 BB k- 26 IE%U—T B &R and environmental sciences. ora) Ls (S IRIEFFHE35)
Introduction to general chemistry for life |ZEETRE. ERREFHEIOSS
— > g P
EG02231 |Chemistry 111 1 1.0 1 BC | k5, K6 IU_7 B ORE and environmental sciences. SE Ly (ERIRHEFE636)
AEWEIRFFEE0 =
Roe " = .S
HEES HES BESE me smmww | mwR | gz | Bu5A BRHE % pagEs iRl Bk mEA7
EH A
This course introduces crop plants, EBTRE, EHREFH IO S
World Food and == domestic animals and their production in SHE Ls (S IRIEFAEHE5T)
EG50011 Aericulture 1 1.0 1 FAB A2 Ty B &R the world, in relation to economic and
¢ environmental issues.
Advanced biochemistry covers a wide area  |HEE TR, EGRFEFB IS5
including molecular cell biology, molecular |54 > (T2 L (SR IRIEFE052)
genetics, biotechnology, metabolism, and v RE)
relates all current biological sciences. In
this year, experts of three major classes
of the organisms (microorganisms, plants,
) ) A EFE, HEF animals) give lectures from the
EG50041 |Biochemistry 1 2.0 (2-3| #HAB X4,5 #,T BB, M |professional points of view. This course o
R O#E provides an introduction to biochemistry
for the undergraduates who are able to
learn basic to applied knowledge of life
and environmental sciences.
Vegetation is a basic component that KEBTRX, ERRFEFB IS5
characterizes land areas and needs to be 1/19,1/20 Ls (SR IRGEFEHE53)
proper |y understood in order to realize > E
sustainable use of biological resources
The purpose of this lecture is to
.. .. derstand the basics of vegetation and to
. I AL RE o :
EG50061 |Vegetation Ecolol 1 1.0(2-3 e & : understand the sustainable use of
& &Y ER L BE vegetation. The lecture will cover not only
Japanese vegetation but also vegetation
throughout the world such as tropical
forests and deserts
EMEROFFRICE T 2HMTPIFORRYT BREOZERHX EGRFEFB IS5
7 HBiosystems Engineeringl<BI Y 2Ry % - AT ABRFEL Ls (SR IRGEFEH054)
Fp— MOBRFORRLMRE, BXOBEMER LT |OXR -+
Seminar in B2 AT L po5 o a nloRBsmLCEEY | (BB KLUF
Biosystems g= (2 XNART 3, 5. EC33682% 518K
EG60022 Engineering and 2 |30 3-4| BABC | A23 Ty7 YbhZA, bTT HOEFEETER
I)L TAFR, 5
Technology g Sk EC33692& @ —.
KETRE,
ERERE. HE
Lectures will cover the topics in advanced |Same as EC31391 EMBHEFEIOTS
BE g food functionality including anti cancer, |HFETIRE., Ly (Eah IR B#655)
= ; Ferdousi anti allergy, anti stress, anti obesity, @
EG60071 |Food Functionality 1 ]1.0(3-4] %k X5, 6 — | o neuronal regulation, melanogenesis
T Y7 [Farhana, & B |regulation and the bioavailability of
E functional food factors.
This course introduces basic principles of |Same as EC42021 EHBHEFEIOTS
fluid flow, heat transfer, and mass RETRE, Ly (ER IR E056)
transfer phenomena, along with the @
. application of these principles to the unit
Food Process &= TR TJLA |operations most commonly used in food
EG60121 Engineer i 1 1.0 |[3-4| #AB K3 I'J_7 R 72 bh=#, |processing, such as thermal processing,
ngineering B ER cooling, freezing, centrifugation,
filtration, drying, size reduction and
emulsification.
Applications of colloid and interface EC33361 & @—. EHRFEFH IO S
science to environmental issue and its EETRX, L (ESIRIFEFEE5T)
basis are given. Focus will be placed on |%tE
Environmental - ol the floccuation which is important to
EG60161 Colloid Engineering 1 1.0 /13-4 &C X5,6 Tyy INRE B control soil and water quality. Current
topics related to microbiology and
ecosystem will be lectured.
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EG60232

Seminar in Applied
Biological Chemistry

2.0 (3-4

#HAB

£5.6

)7

T 2EB

The purpose of the course is to introduce
and discuss the applied |ife sciences
related to biochemistry of plant molecules,
molecular and developmental biology,
biology for gene regulations, ecological
molecular microbiology, biomimetic
chemistry, bioreaction engineering.

BE T REERM,
RETRE,

HE
Not open in 2025

ERBHFHEIOSS
Ly (£ E058)

EG60272

Seminar in
Quantitative Food
Economics

201(2-3

e

HA3-6

%=
Y7

ik AN

Exercises in estimation of food production
and consumption based on economic theories,
and discussions are performed to analyze
the factors controlling supply and demand
of foods.

EBTRE,
W&

EHREFH IO S
Ls (ARG EHE59)

EG60361

Introductory
Microbiology

e

K3, 4

%=
Y7

Utada Andrew S

This course will introduce students to
microbiology starting with a historical
perspective of their discovery, moving into
diversity and classifications of
microorganisms. We will discuss bacterial
anatomy, growth, metabolism, isolation and
culture of environmental organisms and
screening. We will explore how
microorganisms have been used and are
currently used industrially, their role in
global element cycles, and bio-remediation.
Finally, we will address the central dogma,
bacterial genetics and gene regulation, and
select topics towards the end of course.

KETRE,

A&

unless otherwise
indicated.

ERRFEFH IS5
Ls (SR IRIEFEHG60)

EG60411

Biomaterial Science

FXAB

k- el
7

LA B, I
BT, RS K

Fundamentals and applications of paper
science and papermaking engineering will be
provided and they cover chemical structures
of polysaccharides constituting fibers,
pulping methods for extracting fibers from
wood, papermaking technology such as
beating, forming, calendering and coating,
and geometrical, mechanical, optical,
water-related properties of paper as well
as biomass plastics to replace petroleum-
resourced plastics and latest research
topics.

RETERE,

HE
interdepartmental
course

ERRHEFHEIOSS
L (ERIBHEFE061)

EG60421

Soi | and Water Bio-
Engineering

&C

E L]

W #hE

The course will focus on discussing the
science, technology and engineering for
achieving sustainable soil and water
systems. We will also cover several
important, emerging topics related to bio-
engineering for sustainable soil and water
management.

RECEE,
HE

ERRHEFHIOSS
L (ERBHEFE062)

EG60491

Elementary Applied
Thermodynamics

#AB

A4

)7

Utada Andrew S

Thermodynamics is one of the most
fundamental subjects with direct
implications for biology and the
environmental sciences. Through these
lectures, we will explore elementary
thermodynamics from the perspective of how
these ideas can be applied in the life and
environmental sciences. Lectures will begin
from the concept of equilibrium systems
with an example of Brownian motion. Later,
we will delve into the first and the second
laws of thermodynamics addressing the
concept of Gibbs free energy and chemical
potential. Many examples will be cited from
colloid and interface science. This course
will prove useful for those interested in
environmental colloid science, biophysics
and bioengineering, and applied
microbiology.

EETRE,

A&

unless otherwise
indicated.

EHRFFH IS5
Ls (R IRIFEFEHG63)

EG60551

Water Resources
Management
Engineering

&C

)7

aH B

This lecture aims to provide a fundamental
understandings of water resources by giving
introductory hydraulics and hydrology,
natures of river flow, water use in various
sectors with a special focus on irrigation,
water resources development and management,
hydrologic statistics, as well as
institutional system for water.

Students are
graduating on 31
Aug. have to
contact an
instructor.
HETRE,

A&
interdepartmental
course

ERRFEFH IS5
Ls (R IRGEFEH064)

EG60571

Introduction to
Industrial Ecology

#HAB

*2

%=
Y7

Y=L AL
L—

One of the biggest challenges societies
face is decoupling economic

growth from environmental pressure within
the limits of the earth’ s

carrying capacity. The highly inefficient
use of natural resources from

extraction to final disposal produces
wastes and releases to air, water

and soil. This course introduces the
mechanisms and tools necessary to
overcome this chal lenge through Industrial
Ecology (IE). IE focuses on

promoting industrial activities similar to
processes in nature. This is

achieved by optimizing energy and material
resource use while minimizing

and/or avoiding waste and pollution
release. The course outlines the

tools to achieve this goal including
resource use optimization through

the 3R Initiative, Life Cycle Assessment,
and Material Flow Analysis.

The course will also address the technical
and management aspects

including Environmental Management Systems,
Cleaner Production and

Design for Environment. At the end of the
course the student will

develop analytical skills and learn the
tools necessary to design and

implement solutions to the current
production and consumption patterns.

EBTRX.
HE

EMEHRFRIOTS
L (ERIRHFE065)
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Lectures will cover the topics in policies |English Program EHBEEEREIOTS
for agriculture, food, forestry, and Students who had Ly (GRS BE666)
environmental management related to received credits
. agriculture and forestry in the world. from EG60201 are
International TR ik AN BRI not allowed.
EG60621 |Agricultural and 1 7102-3 i &h HPE, B R EEHREEN,
Forestry Policies Il ¥ EC34381 & @—,
RETERE,
RERBLKA. HE
Satellite remote sensing is a technology to |EFE TR, EHREFR IO S
observe Earth by artificial satellites in |%& Ls (ESIRIEFEC67)
Satellite R t 5= the space. We learn overview of its basics
G631 |S2te!!lte Remote 1110 2-4 ®C | k34 T HE BN and its recent outcomes which highlight the
Sensing 7 escalating risks of the global environment
changes
Lectures will cover the topics of precision |HEFE TR, ERRFEFH IS5
agricultural technology. Recent S E Ls (HEERIR BT BE668)
advancements in the agricultural field of
automation, satellite remote sensing, and
GIS. The Bigdata analytics, loT in
agriculture and machine learning systems
are used in medium to large scale of
agricultural production. The outdoor
Precision _ agricultural mechanization to indoor plant
EG60641 |Agriculture 1 1.0 12-3 #=AB £5 #= I\j‘-”l)l’ T growth monitoring and machinery utilization
IUT7 Ak are the core subjects of this course.
Technology / :
Through this course students will get
exposure of large satellite remote sensing
systems for agriculture, UAV-based crop
monitoring and loT advancements in
agriculture.
Basic structure and reactions of organic  |IERDEZEHALZ ERRHEFHIOSS
ds are explained on the electronic |H#9 5 &, 20264 Ly (GRS B669)
theory. ELIRERR L L
— 54
EG60651 Organic Chemistry 1130 2 | @FE | I;}J_7 Rl BX §§TE§
interdepartmental
course
EPEROBEFAN—RELT, N(FIR EIBERELED EHRFEFB IS5
DIFRLF—ORMAOTRPOFAREMICON D34V bEE B Ls (SR IREFFET0)
IH & Rz | TRBRT S, TRERIALF—ICHT SRS ERER).
g?”e‘”ﬂb'e Energy and e |2 wLaR 7 | EEPERBALEICOVNTHLERLT, BE |EC33281, EC33041 %
loresource | F— s, L= E ARIFLF—EEAT SERBRULROE BEFHOEIEE
EG0661 |pecyol ing B IR R RSN E TR Ao, SR LN TEEL,
Technologies E':ll " e EC33651 & R—.
EETRE,
HE
K R ES R ARG EQEEREC/AA 4 | EMARFAECR TSRS ORBESHLET S [ EGREFRIOTS
DIl BF N YR BRLEEOEMTRENRELT, TR |5 (RALRH0 BENHH. ZRERICRWNS | L (ERBEFHC)
HAE MK BiE oBEERLNIST DHEER, SR AL B0 |8). EC28113, 2HEICRS.
Y TR T |OORROTFEEEME - BHT S, F/-KER EC23113, EC23123%
Eum_‘amental \ e R T ko, | EELT BHTHMST T O—FOHSRME BRFHOEIME
nvironmenta BT % w RCBIIMBORRLZORROLOORE |TELL,
EG60663 Engineering 3 1.0 2 #AB £5.6 )7 i ﬁi Eﬂi g KIEENEBERT 5. EC23133& R—. a
Laboratory & *;”” iﬂ’é‘l II\ &
EE FE— LT
e
REVCRGOME - PR, RERME EILZXPLO EHRFEFB IO S
B £8 LH EHEEUMIFBDIHDKR bN—RZ b+ D34V bEE R L (ESRIFEFEET2)
g Nia $ET 5. FLRANRER EREX). (3—X
Food Safety Control e | B RTIR T BTA—SAS LR ) I TS0 — %
EG60671 |and Quality 1720 3 FAB | k5.6 I%'J_T AR Fob= HECONTHBET 2, |HEEFEI—R
Evaluation + WiE BE&E EC35091 & Bl —,
I8 SeE *HE
More than a century after Darwin and Students in any EGREFRIOTS
Mendel, and half a century after the departemnt ( even L (ERIBEPEGTI)
discovery of DNA, the idea that biology is |outside biology)
dominated by genes is being challenged. can take the
Instead, what is experienced within a course. Limited to
generation ( “the environment” ) could also |30 students.
affect what is carried the next generation, |XFETIRHE,
as predicted early on by Lamarck. ot
To create an outlook of the current
ideology around inheritance, this course
introduces the molecules and operating
principles in genetic and epigenetic
c inheritance while looking at the
ontemporary — g methodological strategies leading to their
EG60681 |Concepts of 1 1.0 |3-4| FLAB R2 I%r7 Z?\-i _T'(T’_ discovery (especially role of model
Inher i tance = 7 systems). The phenomena exemplified will
expose a variety of aspects, from
technologies currently penetrating into the
society (PCR, CRISP CAS9 etc), issues of
high interest (human evolution and disease,
genetically modified crops etc) all the way
to hypothetical views on new areas where
epigenetic inheritance plays a role
(especially human culture)and ethics.
W EMORLIBEVEEENICERT 51200 BARBERE. BH ERRHEFHIOSS
g B BX Utade g miwimMESs, £mE, T 0 | THAT . LEBRBEHCL
EG60691 | &R T LEYTH 1o 3 BC | K34 | T Andrew SMITE H%, MORMHEL CABMELONOMES |EC3201£R—.
) HET 5. &
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HEED HEA RGN | REE mugA BxmE ' naEme I s
EPTOLAIZORRMN D, DYMATIFO [REAREE ] ERBHEFRIOSS
ERABTHD, WILADMEROEEOE |5 L (SR ECTE)
. MOEMEHIEREORE, MIAEM, 18 EC32071, EC32111,
ERERNFOERITE, WS RISOEMYE  |EG60581, EG601T1%
8 F. MAOTEL. BEOREHRE. BEER BEFHOBIEE
ioprocess ~ADGAIZOWTEBY 5. Ff=, £ IOt | TELL,
EGBOTOT | e sineer ing BB &3 BN BFE zrecis. BEEETEORRMBIOL 63222 L F—,
THEBT B, ChizLY, AREOBEY RETER.
TOERIFOEFMEEMFELHROSHE |GHE. HE
HIZDNTERT 5,
HhERZFHE30
HEED HEA RGN | REE mugA BxmE ' naEme I B
ARBRTIE, HALABORET LT, FEN | RETRE, EHRHEFHEIOSS
B HA K7 WRHFEFRT SOOBRNLFE ORI W@ L (ERBHEFECT)
S R T
>, UMAM
w_ |Rofiqul, A B
EG70013 | #th Bk HEERER 3 [ 1.0] 1 #AB A4,5 I%'JT 3 £ W0
T EfCED, itk
B g g 2%
A, AU B,
ME K
Earth’s environment is the main topic of EBTRE, ERREFH IO S
J\RH: @I, BT [this lecture. Emphasis is on the SHE Ls (SR FHCTS)
8%, 83 EmR geoscientific aspects and features in the
- v S ' |atmosphere, hydrosphere, topography, and
EG70021 | #hIRIRTEF AP FAAB 1 gg %g g* human society among others are discussed.
2, UMAM Rofiqul
This lecture introduces 4.6 billion years |XFETEH, ERRFEFH IO S
evolution of the earth, mainly focusing on |%E Ls (SR IRIEFEHCT6)
o . . |the evolution of solid earth, and the birth |This class is
EE KK 18 and evolution of life taught by several
AR, /\K B, teachers. This
B 5=, 8\ # class may be
EG70031 |#thBk & & dn DAL FLABC X1 . A% BB & switched from face-
% el A B to-face to online
T depending on the
ﬁ' E; EE, L spread of infection
= F and immigration
status.
BAKEOHEE. RE. BELMKERUBED RBITOVTHEE ERREFH IO S
kyy #py  (HELOLTHEBL. SROKEFACY -H  OY5/ 2SR, L (ESBRFEHRCTT)
SO s E KITOWTEZ S, BB R,
X 3 EEBTERX,
B?ﬂ{]r?-i-_ﬁ/\ﬁﬁ GHE. A&
G N 3 LA B
EG90211 | BARKE R FUAB 1 & po =E
T AR, thE
%K BiR B
%5 #sh
Basics on the hydrologic cycle are Prerequisite: EHBEEERIOTS
introduced. In addition, hydrologic aspects |Introduction to Ly (ESBESE678)
on environmental problems and ecology are |Geoenvironmental
discussed. Science (or
permission by the
instructor).
WP #3253 Priority for degree
EGO1081 | BBk 1 1.0 23 #HAB | K6 | T B iR X students of the
U7 # UNAM Rofiqul School of Life and
' a Environmental
Sciences.
RETERE,
HE
This course introduces subjects and EETRX, EHRFEFH IO S
fundamentals of the human and regional W& (F 254 VA L (SR IRIEFECT9)
geography by presenting actual examples of %)
Japan and other regions of the world. E R s =
Following the introduction of basic MD50% LT
= . ¥WFH f— #8F  |concepts of human geography, features of
EGOT141 | AXTHhIRSE - $hEke FLABC x4 =4 AR BF |various regions will be explained from
viewpoints of rural, urban, commercial,
political, religious, recreational and
ethic geographies.
HRICONT, ThEZLSE2MEBIRIHE 0ffered in odd EMBHFRIOTS
BLTHEBRT 2. &<IS, HRED. @)l - number years. L (EARIRBIFEG80)
S KADOER, BE®YRL—T AL bER  Prerequisite: Both
YEFa, of “Introduction to
Geoenvironmental
Science” and
s % 0 = “Introduction to
s e 7 , Earth Evolution
EGOT161 |#fis T O R % #HAB &4 B R Bl Seience”.
B R
HETRE,
HNE(F 54 VA
)
This course aims to introduce students to |Fa/EZ M4 ERH. ERRHEFHEIOSS
U ERE, gk | the chemical feature of our planet and HETRE. L (GRS EE681)
EG92021 | i ERL #AB X2 o e basic principles for geochemistry and &
’ mineral chemistry.
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