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Where can you find NS majors ?

f Bldg. no.2 is the .
Troyer Memorial |y, &3 | Pp— &

Arts Science Hall
(T-kan) !
Natural Science majors'
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Please come and visit our laboratories !
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How to find NS faculties or class room in Troyer AS Hall?

« T-kan Reception Office (T-148@1F central entrance)

Web Site for Natural Science Majors
https://office.icu.ac.jp/departments/science/

Contact major advisors for your learning (& 1&)

o £ ¥ AL v— Biology - E3mEE T.Kamito, RREIR# R. Hayama,
41k, ' E—X Sabine Gouraud
o {LZE AT — Chemistry 37, al) 7> Julian Koe

o [FHRFELZFE AT ¥ — Info Science: BIEES K. Ishibashi, FEAK S5 T. Kaburagi
DT4F2 Y, F>RLUF Andrea Kuticzne Matz

e FFE A — Mathematics  :JH/KEZ Y. Shimizu, LU M. Yamazaki,
AFTERRE T. Matsumura

o M= AT 4— Physics :[EE7 ## K. Okano, LUIEFEEFT R. Yamazaki

IR AT v— Env.Studies : FEBA R H R. Fujinuma


https://office.icu.ac.jp/departments/science/




Graduation requirement: major courses

n addition to. GE, PE, Language requirement

% Major courses ar¢ Foundatiyn, Area Major, SrThesis
and Electives. WEIE - ZERR - EIREE

You need to complete the minimum number of units
in each category (Elective varies according to Language Program.).

Single Major Double Major Major /Minor

18 units 18 units 18 units

2

More than 6 units | More than 6 units are | More than 6 units are

Fou ndati 0 are necessary from [ necessary  from each | necessary  from the
the chosen major. chosen major. chosen major as well as
the chosen minor.
21 units Total 51 units Total 36 units |
21 units from the major | 21  units from the
of senior thesis study chosen major
B E _ 30 units from the major | 15 units from the
. From the major without senior thesis | chosen minor
Al‘ea Ma]0l‘ chosen study (including 9 units

of major courses; you
need to include at least 3
units of 300 courses.)

. . . 9 units from the major of | 9 units from the chosen
R HBR Sr. thesis 9 units senior thesis study major

=R §l B Electives 40 units

10 units 25 units




Science Foundation Courses at ICU BRI FEREREFRHE

B Strongly Recommendad () : Recommendad
Major Course%o.| L. | L. Spring Term Autumn term Winter Term MIIS|IP|C|B
o (M) MTHIOZ | 3 | J |#e A PJRAEE)
Math. MTHIDZ | 3 | E s A PSER ) @
MTHIOL | 3 | J B STSE LJBM) ®
MTHID! | 3 | E |RSHSS [ ERN* TR
MTHIOZ | 3 [ J AN 10 )
MTHIDZ | 3 | E B R s | (ERRGRD e|e|e|eo
MTHIOS | 2 | J |[BsEild#ME#S 9]
RS 1scio3 | 3 | E |[9vEa—SEE a8
(1] Iscio4 | 3 | E FoFSELTERE Ol@l4
Infa.Sci. 1scio6_| 2] g LE ik 1 (o] k=4 (=]
1sciol | 2 | J |tERRE o
iscioz |2 | E R BB SR +
W% (P] |PHYI06 | 2 | J |[BEIEOWMENSE
Physics PHYI02 | 2 | E e o
PHYIO3 | 2 | E EEmAE ee
EHYI04 | 2 | E CUE b e =]
PHYI05 | 2 | J | MEEEnapesegs -
e (o] CHMI04 | 2 | J 1% A ]
Chemisty  |[CHM101 | 2 [J&E {EZERR @D
cHMID3 | 2 | J |EEHES o @
CHMI02 | 2 | J [BREFEER + 20
Ewms(e] [Blowoz | 2 | g [EWFEAM s
Biolagy BIOI01 | 2 [JA&E EEswme =41 =)
Bloiod | 2 | J |BRERFEE - =]
BiO104 | 2 | E M {bop 4 L] ]
« 2EREECRERE M- #%E, 15 fEREISE., P fpEIE, cib s, Bt

ok TR I SO (LR R R E RO ERHE

1) Right 5 columns show recommended courses to take in order to majorin Math[M], Information Science[IS], Physics[P],
Chemistry[C], Biology[B]. Choose the top mark of the major you are interested in, then follow vertically to check them.

©: Strongly recommended ([B1E%5&<#18H 5% B) O: Recommended (BIEANEELLVE B)
2) It isrecommended to take a number (designated by circles) or more of coursesin each framed box.
3) A course withouta circle might become necessary dependingon yourlearned subjects. Then consult a major advisor.
4) For Calculus|, you are supposed to have learned advanced Calculus at high school (#%111) or MTH102 Intro to Math. For
those majors without O and © in MTH102, if you have not learned advanced Calculus, you are strongly recommended to
take MTH102 in Autumn term (in English) or in Springterm (in Japanese).
5) Foundation of computersis basically for first year students. It is offered in English but will be taught so that you can follow.
6) 6 units of foundation coursesin the chosen major are required for graduation. It is better to take those early enough.



1. Select the interested major.

M= Mathematics IS=Information Science
P=Physics C=Chemsitry B=Biology

P B2 1 BREMD

(

\L

T C | e TR T L e @
MTHIO3 | 3 [ 0 R RRLSE | (B ale
MTHIOR | 32 | E 2 | (E 1

o]

2. Please follow the column of the selected major. =
(B=Biology in this example)
Then you know the courses to take in that major.

© =Strongly recommended O =recommended J

clol |

1EFE[c] CHMID4 | 2 | J e AP
Chemistry  [CHMI01 | 2 |J&E {LE iR

3. For the courses without circle, you decide
whether you need to take according to your
history of learning or by consultation. WA ClP. BENE

".Imm——/

1) Right 5 columns show recommended courses to take in order to majorin Math[M], Information Science[IS], Physics[P],
Chemistry[C], Biology[B]. Choose the top mark of the major you are interested in, then follow vertically to check them.

©: Strongly recommended ([B1E%5&<#18H 5% B) O: Recommended (BIEANEELLVE B)
2) It isrecommended to take a number (designated by circles) or more of coursesin each framed box.
3) A course withouta circle might become necessary dependingon yourlearned subjects. Then consult a major advisor.
4) For Calculus|, you are supposed to have learned advanced Calculus at high school (#%111) or MTH102 Intro to Math. For
those majors without O and © in MTH102, if you have not learned advanced Calculus, you are strongly recommended to
take MTH102 in Autumn term (in English) or in Springterm (in Japanese).
5) Foundation of computersis basically for first year students. It is offered in English but will be taught so that you can follow.
6) 6 units of foundation coursesin the chosen major are required for graduation. It is better to take those early enough.



General Education courses for Natural Science majors
BARZFR—RBEFHE

For students in Natural Science majors, we strongly recommend

to take among General Education courses.

Major Course No.|L. |ElB 4 Units | Term Course Description M[CS|P|C|B
nl-ééﬁ*‘[ﬁl\%s] GEN052 |E [N2:RZHGBER) J2HAL [Winter |AAMZLHZOXBOELIOLTES [0|0|0]|0]|O
ﬁemi@;[m '|GEN053 |E IN2:HZPEFEAER) 2H{ |Spring |BAMFOFHISEHIEZR-OLTES |0|0|0|0|O

E22[C], A £ T T 4 oy —DOEFBITDONT, ChETRATEILE
g [CENOAT |J NEREFREGER) SR Autumn | cgmisu ganserezns | 0|9 9]9|0

These are not the courses to take immediately. But
you need to take these GE by careful planning !



Special Measures for ELA stream 4 students
BIEBEMM EEDOHFIEE

Special Measures for academic planning
Students learning Fdn courses in Natural Science majors and in the first year ELA
may increase the normal academic load by 1 unit under the following condition.

Normal academic load is 13 units(13+1/3 in case of taking PE exercise). Then
students who learn the first year ELA can take up to 13+1/3 units. Those in
ELA Stream 4 can only take up to 6+1/3 units in addition to ELA courses.
However, when you want to take a Foundation course in Natural Science majors
(Biology, Chemistry, Information Science, Mathematics, Physics, Environmental
Study) in a term and your load is over 13+1/3 units, you might be allowed to take
up to 14+1/3 units (7+1/3 units excluding ELA).

This special measures do not apply to those students in ELA Stream 4 who
have completed the first year SEA program.

The above special measures are for the students who learn Foundation courses
in Natural Science majors, since they are recommended to take these as early as
possible and these courses are of 2 units or 3 units.

You need to apply for the measure at Educational Affairs Office. (cf. next page)



Application procedure for the special measures of one
additional unit for students in ELA Stream 4

When you want to apply for it should follow the following:
1. On the registration days, you register up to 13+1/3 units (6+1/3
units excluding ELA) of courses except a Fdn course in Natural Science
majors.
2. Until the end of registration change period, you send an email to
Educational Affairs(EA) group (reg@icu.acjp) asking the registration of a
Fdn course in Natural Science major which surpasses the limit.
3. EA group sends an email indicating the necessary procedure to you
upon the request email.
4. Please follow the instruction, write the course which surpasses the
limit and send it back to EA group.
9. EA group will register the course.
6. The registered result can be checked online only after the course
cancellation period.

You can attend the course from the first class. Please tell the
instructor that your registration will be reflected later.




Which plan do | make in this autumn term ?

Normal academic load is 13(+1/3) units (max. 18 units)
(First year students in ELA : up to 13+1/3 including ELA)

JLP/ELA \>

4 Can you take GE’s ? N
(better to take them if

those does not overlap

L with Fdn courses) )

You can make your\
own plan out of

13+1/3 (~18) units
including JLP/ELA

ELA 3~7
E:lhys'c.al L,PE PE Lecture 0~ 1 + Exercise 1/3
ucation —
General F GE 0~6 £
Education
Foundation |/)\I S | Intro to Mathematics 3 units
Courses in Linear Algebra | (inJ) 3 units
Natural Il Fdn of Programming 3 units
Sciences | Introduction to Physics 2units
Intro to Chemistry (in J) 2 units
Electives EEL 1 Environmental Science 2 units
total | 13~18 orup to 13*+1/3

and PE1/3.  /

can take up to

by applying for the special measures.



How to read this booklet for course planning
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Flow chart of NS Foundation courses

-- Recommended to take if you have not completed HS course

Start from if you have completed HS course ; -- Course not at HS
. . — Recommended = ------; _
Guidance for Foundation Courses ____. rosive |_____i *Area Major courses
High School 15tyear SPRING AUTUMN WINTER 2"d year

HS Math Il o= : : 3 I | Calculus I |

= C )‘ 1 [Topics Math. Sci. T2, : 3 ¥ |

% Complete ‘:'_: MTH105 A LlnM/T\:_gI;:a(t))ga L Calculus 1 ) _MTH211 |
HS Math Il - Intro to Math. 7 5 MTH101 x Lin. Algebra I |
Not C?mple’(e < MTH102 j.: _ _Mngng _ _|

= Info. Ethics !

o ISC101 Fnd. Programming Lab. Info. Sci. _| Elem.Discretet ath.

== ISC103

o HS p;]ysics J* Fnd. of Physics

3 Complete Hot topics in Physics f==» Intro. to physics PHY103 Fnd. of Phys. Lab

w

5 HS Physics [ EPHY 106 —_|' BHY 102 Intro. to Phys. Lab PHY105

» Not Complete PHY 104

1
9 e Chl "_'; T - General Chem.
emistry

% Complete R Intro. to Chemistry Concept of Chem. i

= CHM104 CHM101

28 HS Chemistry Fdn. of Chem. Lab.

< NOT Complete CHM102

oY) HS Biology _

o Complete i Intro. to Biology Fnd. of Biology _| Lab. Fnd. Biology

o

8 HSBiology B10102 BI10101 BI0103

Not Complete



2023/ September Natural Science Major Guidance

August 31st/2

Science Foundation Courses at ICU BARFZRERTEIB

©): Strongly Recommended O :Recommended

Major Course No. | U. | L. Spring Term Autumn term Winter Term M|IS|P|C|B
#F Ml [MTH102| 3 | J |Intro. to Math. (J)
Math. MTH102| 3 | E Intro. to Math (E) ©
MTH101| 3 | J Calculus I (J)
MTH101| 3 | E |Calculus I (E)* ©|00|0
MTH103| 3 | J Linear Algebra I (J)
MTH103| 3 [ E Linear Algebra I (E) hod bl b e bt
MTH105| 2 | J |Hot topics in Math S o
HE#RFZF  [1SC103 | 3 [ E |Fnd. of Computers ©)
[1s] ISC104 [ 3 | E Fnd. of Programming O|@]
Info.Sci. |1ISC106 | 2 | J Lab. in Info. Science O O ©|©
ISC101 | 2 | J | Information Ethics O
ISC102 | 2 | E Elemt. of Discrete Math.*
3= [P] |PHY106 | 2 | J |Hot topics in Physics ©
Physics PHY102| 2 | E Intro. to Physics (@) ||
PHY103| 2 | E Fnd. of Physics ©|0|®
PHY104| 2 | E Intro. to Physics Lab. ©
PHY105| 2 | J |Fnd. of Physics Lab.
L% [C] |CHMI104| 2 | J Intro. to Chemistry ||
Chemistry |CHM101| 2 |J&E Concepts in Chemistry OQ@
CHM103| 2 | J [General Chemistry * ©
CHM102| 2 | J |Fnd. of Chem. Lab. * ©|©
H£#% [B] [BIO102 | 2 | J [Intro. to Biology o]
Biology BIO101 | 2 [J&E Fnd. of Biology ©|0)
BIO103 | 2 [ J [Lab. in Fnd. of Biolo ©
BIO104 | 2 | E Fnd. of Biochemistry ** (©lC)

* : Recommended to be taken at the 2nd year.
*% : Recommended to be taken at the 2nd year for Biology Major, and the 3rd year for Cher
1) Right b columns shows “Recommended courses” ot each major. Math[M], Info.Sci. LIS], Pysics LP],
Chem 1T Rinl [R1
©: Strongly recommended O : Recommended

2) You should choose more than the number of symbols from courses in a connected column.

3) It may be required to take courses without O or © depending on what you have/have not taken in high school.

4) Prerequisite tor Calculus 1 1s advanced level Math. in high school or the Intro. to Math. (MI1H1UZ2). It 1s strongly
recommended to take the Introduction to Math. in the Spring Term if you have not taken the advanced level
Mathematics.

5) At least 6 units of foundation courses must be taken from students’ chosen major. Students with a major/minor or
a double major must be taken at least 6 units from each major and minor.

General Education Courses for Science Majors BAFEIFZR—RHBEE

Three GE courses below are strongly recommended courses for Natural Science students.

Major CourseNo.| U. | L. | Term B4 M|IS|P[C[B
Math., GENO52| 2 | E |Winter |N2:History of Science F=5(3rd year) ©|0|0|0|©
Info. Sci., |GENO053| 2 | E |Spring  |N2:Philosophy of Science #}%# % (4th year) ©|0|0|0|©
Physics, N1:Senior Integrating seminar in Natural Sciences
Chem, Bio. |GENO41) 3 | J |Autumn | & sk s & BB (Uth year) oe[op©




Recommended -----

Guidance for Foundation Courses ____. possibe

High School 15tyear SPRING AUTUMN WINTER 2" year
HSMathlll = - s Y- 1™ “Calculus I
1 | Topics Math. Sci. 2 v Vv

g < Complete } 'l'_: pMTHlOS i_,| Lin. Algebra | Calculus 1 | I_ _ MTH211 |
> HS Math 1l i Intro to Math. MT‘I:IlOB 5 MTH101 ; I _LFLZIg_eb_raTI -I

Not Ccl)mplete : MTH102 |—’|_ _ MTH233 |
gh Info. Ethics v
. ISC101 Fnd. Programming Lab. Info. Sci. _| Elem.DiscreteMath.
Q Fnd. Computers | ISC104 ISC106 1SC102
= ISC103
U HS p;;;,-(;s- ----------------------------- i > Fnd. of Physics
> — vy - PHY103
< < Complete >_|—> Hot topics in Physics f=-p Intro. to physics _j Fnd. of Phys. Lab
%) :
= HS Physics [ PHY106 =k Brl02 |_,Intro. to Phys. Lab PHY105
n Not Complete i > PHY104

1
9 S Ch"“_“t'“““'“““'“““““““““““““" General Chem.
emistr

% < Complete y >’““““““'l ____________ Intro. to Chemistry Concept of Chem. CHM103
=. _ CHM104 CHM101
2] HS Chemistry Fdn. of Chem. Lab.
< NOT Complete CHM102
@ HS Biology _
o Complete i L Intro. to Biology Fnd. of Biology ,| Lab. Fnd. Biology
o . BIO102 BIO101 BIO103
8 HSBiology

Not Complete



Explanation of Foundation Course Flow Chart

The number of credits in the first year spring term is limited to average 13+1/3, but it varies depending

on your Language Program. Those who are in ELA Stream 4, and take “Natural Science Foundation course” are
al lowed to take extra 1 unit beyond the limit. (Total 14+1/3)

Spring term

- Mathematics : “Introducion to Mathematics (3 units)"”is recommended for those who have notleamed high school calculus (Mathematics IIf) or are
not so confident in the subject. Itis continued with “Calculus I"inwinter. ~ Note: Hot Topics in Math. Sci. is not offered in 2024.
- Information Science : “Information Ethics (2 units)” Introduction to informationiiteracy, includingthe copyright, security etc. Thebasic knowledge of

this course isrecommended to all students. “Foundation of Computers (3 units)” Introductory course for thosewho plan to major in Information
Science, and all other students.

- Physics : “Hot topics in Physics (2-units)” Introduction to Physics as a field of study. Knowledge of high school physics /math is not required so

recommended to all students of first/second year.

+ Chemistry : Notoffered

- Biology : “Introduction of Biology (2 units) " Knowledge of High school Biology is NOT required.

Autumn term

- Mathematics : “LinearAlgebra | (3units)” Strongly recommended to thosestudentswho planto majorin Mathematics, Physics, Information Science,
Chemistry, or Biology. It is continued to “Linear Algebra II”, “Topics in Linear Algebra” (Area Major courses) for sophomore students.

+ Information Science : “Fnd.of Programming (3 units)" Those students who have planto majorin Info. Science or have interest in programming.

- Physics : “Introduction to physics (2-units)” Foundation of mechanics for students who have not finished physics course in high school.
Knowiedge of high school Math Il is required. Linked to “Introduction to physics laboratory (2-unitis)” in winter term.
- Chemistry : “Introduction to Chemistry (2 units)” Strongly recommended for those who have not taken chemistry or who have taken only a part of
chemistry (e.g. Basic of Chemistry, Chemistry) at high school.
- Biology : “End. of Biochemistry” is offered, however, this course is recommended to take at Sophomore year.
+ Mathematics : “Calculus (3 units)’ Forthosewho haveleamed high school calculus (Mathematics IIf) or “Intro.to Math.” Stronglyrecommendedo

those who plan to major in Math., Physics, Info. Science, or Chemistry.



- Information Science : “Laboratory in Information Science (2 units)” For all students who have interest in Information science.

- Physics : “Foundation of physics (2-units)’ Basics of electromagnetics. Basic knowledge of mechanicsis required. Linked to “Foundation of physics

laboratory (2-units)” inspring termin the secondyear.  Infroductionto physicslaboratory (2-unitis)” deals withmechanics and waves. ltalsoteaches
basic knowiedge for experiments including scientific reports and error analysis. All the physics students are expecied to take this course. Basc
knowledge of mechanics and waves is required.

- Chemistry : “Conceptsin Chemistry (2 units)’ Stronglyrecommendedfor thosewho havetakenallthe chemistry courses (e.g.€.g. Basic of Chemisty,

Chemistry) at high school or those who have taken “Introduction to Chemistry” in the Autumn term. After taking this course, you can take
“General Chemistry” and “Eoundation of Chemistry Laborafory” in the Spring term of sophomore year.

- Biology : “Fnd.of Biology (2units) ”  Prerequisite: high school advanced Biology or Introduction to Biology.



| English follows Japanese

2023/September EIAFIZ R EBEIHFEIET 1K

August 31st/2

Science Foundation Courses at ICU BARFRERTEB

©: Strongly Recommended O :Recommended

Major Course No. | U. | L. Spring Term Autumn term Winter Term M|IS|P|C|B
#H M) [MTH102| 3 | J % APSUREES)
Math. MTH102| 3 | E BEAMERE) ©
MTH101| 3 | J WHBEHF 1 (URH) olololo
MTH101| 3 | E [ % | EEIE
MTH103] 3 | J B EE 1 (B
MTH103| 3 [ E BRAREE 1 (BRI ol e b bl
MTH105| 2 | J [REHOHIBEF Q
E#HREE (ISc103 | 3 | E [avE1—4ER ©
[1S] ISc104 [ 3 [ E JooS53 5 ERE o][e] o
Info.Sci.  |ISC106 | 2 | J [ EETS Ol~|e|e
1SC101 | 2 | J |EHGE ©)
1SC102 | 2 | E BERBCE R
WIR=: [P] [PHY106| 2 | J |[BEiED YRS ©
Physics PHY102| 2 | E ik Ol |
PHY103| 2 | E Hppyme 0|00
PHY104| 2 | E IR IELEER ©
PHY105] 2 | J YRR ES +
it [c] |[cHMi04| 2 | J 1AM |
Chemistry [CHM101] 2 |J&E et eh o|el©
CHM103] 2 | J |ERIL ©
CHM102| 2 | J [EE{EPEER * ©lle©)
W= [B] |BIO102 | 2 | J | AM 1O}
Biology BIO101 | 2 [J&H| HEEEYF ©|9|
BIO103 | 2 | J [EREYFEE * ©
BIO104 | 2 | E ELHE A {2 ok 0|0
* 2ERBIEOERTEE M: $2, IS [EEREE. P: YIEE. CILZE. B:&EY

ok AYFEIT2FE R AL HEIIERBIEDOEART B

1) AimD5FIE., hFM], HHRB2IS], MERE[P], £F[C], £YWZ([B] OXFLHEEETSHLT. BB
REFNDEENSEKDOH DAy —%ZEY, MICHENREZOADYy—DEOIHELIHMS.
O BEx*®R<EDHSIREE (Strongly recommended) O: BENEFE L LA B (Recommended)

L) AREBN-MDIZ DM Clds TALDWAHAHHND D AFIWIEEIA LW H TENRNL CRIZI 9 - CNERLL
L+ =

O) ALFIATILV CLME L H Coy BMX CWFEINL/GCI-H D CRIZNVNELDRCGDFIENDDIV) O X
S1—-+AsK =+ Z2 — L

4) Z2HOMAENRE 11E. BROFZI], T3 HEAM OBTZEMHRE LTS,
BUFAMIU R IZIAYEIN IV CUVE LTS Cby BFILLEHRIZ L C LV UVF i ld, B F# - BUFA
HEMEBE WM £+ 38 / Eh v\ Z

REFBNBZFLI OB ERIMNEHORFAFIOAEEET O LLARTH S,

V) a4 L AT FTEWE 16 1 FLRTWHH, IRSeEN C CHOMIFETWRGHEINN CL L bl
- X ®mAIES Z

6) EBRE B, EEIFANNIRIECHNDBENFEERTHD. RODEEBEEDD

General Education Courses for Science Majors BAFEIFZR—RHEE

LTO—RHEABERBIE3. 4AFERMAITTHIN, BRADv—EEETIZEITLIRBIET D EEEED D, —
BREBEHBOEBEICBNTIE, COCEERBICANTEHEBEEILTEHEIIS,

Major CourseNo.| U. | L. | Term iZES M|IS|P|C|B
Math., |GENO052| 2 | E |Winter |N2:History of Science £l 5(3rd year) ©|0|0|0|©
Info. Sci., |GEN053| 2 | E |Spring  |N2:Philosophy of Science Rl #%£(4th year) ©|0|0|0|0©
Physics, N1:Senior Integrating seminar in Natural Sciences
Chem., Bio. |GEN041| 3 | J [Autumn B SRR & TE T (4th year) ©|0|0|0|0
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Biology Model Schedule for 2023 September Students

Augldist, 2023

Year [Term| JLP|PE| GE| $ Foundation units| $ Major units| $ Elective units| Total
2023]|Fr. | A |3~6]1+ | 3 |#9] (Lin. Alge. | (J)) 3 13+1/3
1/3 #8 |Intro. Calculus (E) 3
#4 (Intro. Chem 2
#5 |Intro.Physics 2
W |3~6|1+ [ 3 | #1|Fnd of Biology (J&E| 2 #7 |Lab. Comp. Sci. 2 | 13+1/3
1/3 #6 [Intro Phys Lab 2 #5 |Fnd Phys 2
#8 | Calculus 3
#4 |Concepts Chem 2
#9 |Lin. Alge. | (E) 3
2024 S 1/3| 3 | #3 [Lab. Fnd Bio 2 |#10|BC Genetics 2 | #4 |General Chem. 2 [13+1/3
Intro. Biol. 2 |#10[BC Cell Biol 2 | #5|Hot Topics Physics| 2
#6 |Fnd. Chem. Lab 2 #6 |Fnd Phys Lab 2
#8 |Intro. Calculus (J) 3
#7 [Info. Ethics 2
So.| A (1731 3 | #2 [Fnd Biochem (E) 2 |#11|Lab. in Biology 2 (Exp. in Chem.) 2 13715
#10|BC Plant Phys 2 (*+1/3)
Cell Dynamics 2
Field Study Biol #Sum 1
w 173 3 #10|BC Animal Develop. 2 (Organic Chem. l) | 2 13715
(+1/3)
2025 S (173 3 Biostatistics 2 (Org. Chem.Lab. ) | 2 13715
Animal Dev. Biol. 2 (Organic Chem. 11)| 2 | *+1/3)
Plant Phys 2
#12|Lab. Ani. Dev. 2
#12|Lab Mol. Genet. #Spr 2
Jr. | A 3 Ani. Physiology | 2 (Organic Chem. IIl)| 2 13715
Animal Biology 2
Microbiology 2
#12|Lab. Ani. Physiology 2
#12|Lab. Biochem. | #Sum 2
#12|Lab. Plant Physiol. #Su{ 2
Adv. Sem. Il 2
W 2 Ecology 2 13715
Ani. Physiology Il 2
HistrySci) Neurobiology 2
Plant Development 2
Biochemistry 2
#12|Lab Microb. Genetics. | 3
Adv. Sem. Il 2
2026 S 2 Adv. Sem. | 2 13715
(PhilosSci)
Sr.| A 2 Adv. Std. Il 2
SIS Sr. Thesis 3
\ Sr. Thesis 3
S Adv. Std. | 3
Sr. Thesis 2
(8)|2~415~27 MajorFdn 6 + 12 Area Major 30 + Sr. Thesis 9 18~38 136

BOLD Course title: Offered as Biology Major Courses.
#Spr#Sum #Aut : Offer during Spring, Summer or Autumn recess.

: Stromgly recommended Biology courses




©

A: Foundation Courses
#1. Fnd. of Biology Offered both E and J course
#2. Fnd. of Biochemistry
#3. Lab. Fnd, Biology
#4. At least one of three introductory chemistry lecture course.
(Intro. Chem, Concepts Chem, General Chem.)

(Intro. Chem, and Concepts Chem, are co-listed as the Biology MajorFoundation Course.)
#5. At least one of three introductory physics lecture course.
(Hot Topics Physics, Intro. Physics, Fnd Physics )

#6. At least one Found. Lab. courses from Chem. or Phys.

(Fnd. of Chemistry Lab. , Intro. Physics Lab. , Fnd. of Physics Lab. )

#7. At least one Found. courses from Information Science.(Info. Ethics,Lab. Info. Sci.)

#8. At least one Calculus course. (Calculusl or Intro. Calculus )

#9. Linear Algebra I (Autmn term in Japanese , Winter term in English. Either cource uses an English text book.)
B: Area Major Courses

#10. Four “Basic Concepts Biology” courses

#11. Lab. in Biology

#12. At least 3 Biology Laboratory courses

©Strongly recommended courses for the Biology Minor students. (Column $)

#10. At least three courses out of four “B.C. XXX” Biology courses.
#11. Lab. in Biology

#12. At least one Biology Laboratory courses

© Major declaration requirements :
Foundation of Biology or Introduction to Biology

© Area major requirements :

Foundation
Sr.thesis Major (2nd) Major Minor Non—major elective
Single Major 6 12
Double Major 6 6 6
Major Minor 6 6 6
Area Major
Srthesis Major | (2nd) Major Minor Non—major |elective
Single Major 21 41
Double Major 21 30 11
Major Minor 21 15 26




Four-year Course flow

AY 2023/9 2023/8/31
Autumn | Bio Major Strongly _amﬂ h”__aawﬁ
Z s Recommended courses |
#I_.' Winter | w1 Fnd. Biology || Concepts Chemistry
810101 ( E) CHM101(E)
— F - 4
Ll Spring Lab. Fnd. Biology | | B.C. Genetics | |B.C. Cell Biology Biostatistics Intro. Biology
BIO103 (J) BIO213 (E) BIO212 (E) 810214 (J) BIO102 (J)
t
Summer Field Study Biology
Recess BIO251 (J)
Autumn Fnd. Biochem.| | Lab. Biology B.C. Plant physiol. Adv. Cell Biology
BI0104 (E) BI0252 (J) BI10241 (J) BIO315 (E)
B.C.Animal Develop.Biol. Ecolo
* 14
Winter ( B10222()) ) 810215 (J)
o #,EBHE
0. Plant Biology Micro & Molecular Biol. Animal Biology Common courses
wv
_ Plant Physiology BIO342())
Spring Animal Devlop. Biol. BIO321(J) _
Lab. Animal Develop. BIO351()) |
Summer e s
Recess Lab. Plant Physiol. BIO356(E) Lab.Biochem.BIO353(E)
Animal Physiol  BIO322(J) |
Animal Biol BIO0325
Autumn Lo 0 _ Adv. Semi. II
Microbiology BI0331(J) BIO382(J)
E- _ Lab. Animal Cell Biol. BIO357(E)
™M ) Neurobiology BI0324()) Biochemistry | [Adv. Semi. Il
«* Winter BIO312(E) BIO383())
- _ Plant Development BIO341(E)
Lab.Microbiol.Genetics BIO355(
Spring Recess Lab. Mol. Genetics
BIO354())
Sprin Adv. Semi. |
pring B10381(J)

_H_” Lecture

G

Laboratory

O : Co-list

Legend
_H_ :Biology Major Courses

_U :Laboratory courses
3

:Related non-Biology major courses

_ ssssstn BIG*S(]]

The bolded part of the diagram Is
the subject you should take if you

want to study the category directly

& d owe D d J Jie U .w“ d
subjects that you can take at your
convenience when learning the category

directly above.

These categories do NOT mean that

you must choose any one category.




: Strongly Recomm i
ended courses for Biology Major students.
Revised August 31/2023

Biology Courses (2023)

Course Number i
Title Unit Term Lang.
810 101 Eeundkifen 6F Wmo_omu\ ) Basic concepts in microbiology, plant biolo; d Souree UmmOlUﬁ_o:
. A gy and animal bi i
Mﬁﬂa&ﬂ W JBE | o nimal biology will be introduced as a team—taught course. There will be strong emphasi e
i o phasis on text The course assumes prelimi i
. : - o ) . : inary knowledge equivalent
BIO 102 Introduction to Biology To learn about the fundamental propert £ lif S ety
ies of life. Th I i - e e :
) ) s ) e & m, roll of om.__. expression system of genetic information, evolution and biodi i e SR SRR
m#&*ymm s : PR nd biodiversity are presented. [ The content of
ERRBERLEAAKMLLLTOME. REOLAT LS DTORY v o
. RABADE K AFILALDRET, Hif GEDIRDES. BEU. EMOILEE o oL
BIO 103 Lab. in Foundation of Biol. Various basic experiments on lif »”4 SRR DEAEE, SV FHEEDEDYEBRLEAR PEREREOTIROMAE T 20 BN
2 S . i e phenomenon. Micro: i . - — o
mmmma&ﬂwm_ 5 yarious base exper scopic observation, Field observation and various experiments on plant and animal structt -
SEMERE AL ISR, Y. B O -
. BN . DEECHEE. TBICRET X
| . N < RE&.
810 ‘04 Eeundkifen 6F W_OOTm_j_mﬁ_\v\ ) To study chemical basis of life. Introduction to the ch e e
: : . o the chemical nat i i i
mmmmﬁuﬂ A . i nature and biological properties of low—molecular-weight substances and biopolyme
—— ERDELPZHEBITOVTES, S FMHERVERE D FOILFIME N
Blo 21p Dasic Concepts in Cell Biolo, The basic 5 e :
2y , e o ._.romﬁ”::,vo:m:ﬁm of the cell are presented, including the plasma membrane, mit i e
%Emmma&ﬂﬁm@ . . ﬁmamSWNanw_m e rosemes , mitochondria, chloroplasts, the nucleus and the endomembrane
5 € SHRRERTHS. MR, Shavk
: - - T s : - Recommended to be taken after B
. MWNW? . BEFNSE DA Endomembrane system|ZD VTR, BHIZFNFNDEEEIZES e
» » Bacic OO:OWﬂﬁm . Gonetios E”m:om:m mmwm ﬂh._m .vmmmo replicating feature of living organisms. Already there is a substanti o e e
n Lo s a
) S : genetic _:ﬁo_‘:_m.n_o: is expressed and regulated. During the deve o m::m._ B e
.ﬂ*l .E.»gu@ E fine structure ofgenetic elements (genes) ha tablish e e e
o e | ulated e e deve o . ; 2 echniques for examining the
ey o ques are now helping us gainin, |
, " e " g a clear understanding of life.
. i B ). F Gl O TVHBIRHRRITDO N T, EARNLIEIES =
BIO 214 Biostatistics 2 S J [Study f:u%.SMww. BEEROFR - AHHE. FIOVT $E-FRTD HOSARANDRARSORNERE BRI A0S TEDT
i o . i -
m#&%mmm._'ﬂ e basic concepts of biostatistics and the fundamental statistical s}
BIO 215 Ecology EMPT —SONBEXRERI D BERE PO —MRER, KRE s e,
: — - . b IR, FELADEKIBET HHBLETORBETES
mmlm,ﬂ J eneral and basic concepts (theories) and methods of ecological studies. PRERT
EREFO—ARE), EEERIIRR i .
. e, R R ST
Basic Cong. i i i : ;
BIO 299 nc. in Animal Develop. Biol. ) mm.m_o process and mechanism of development includi i
wﬁ_&%mms&ﬂﬁm& w J e cluding growth, differentiation and morphogenesis in animals. G tic b:
- . . Genetic basis of development i
7 BYOFECE % bl 1 o
e - : 12611 BHE. e BERRORRMBIREZDAN=X L, BYORELFIHNT iET
#Ma&mmmﬂﬁm@ J Basic concepts of plant physiology, especially focusing on phott th : e
: ) ‘ osynthesis and plant
. o g 7 plant growth and devel
= _ s mﬁCQ«\ mj m_o_0m< M : L . e st s velopment. Recommended to be taken after BIO101
Through field obs: i ifi . . =
m#&ﬂwwﬁymw o ‘ observations in the field, classifications, anatomy and ecological relations of plants, il L T AR
BIO 252 Laboratory in Bi FE YU HNR REURFIARBD T4 —ILFT i P . |
= TOEFHMER E i
m§1 4 iology 2 A J Fundamental experiments on biologi . e R soncussimios
*MM_ s iological materials using basic techniques for biochemical experiment: — B T
: :  HERF O E RS (2 i i
I : - B HEMERREBL T ERHEEM S OEE. RYKL & —ROGRBRFEEHIOMHT A BB
w E itrogen cycle in the biosph bi i i — ,. M —= — -
mmAWﬂ e ere, biological nitrogen fixation, biosynthesis and catabolism of amino acids, proteins, nuclei d S
- o ) o 3 , nucleic acids, porphyrins, etc. R
e S ecommended to be taken after BIO 104
- 3 — o BIO 104 EHEE{LFE
. - -
) A e Ociizzmnmcw:ocnmumﬂ ow: the functions of the animal cell integrated into a tissue. This cou i - -
Em@m#&ﬂ o i , Cell Signaling Pathways, Cell Division and Cell Death. The regulati e b o aanetion. Gell Gell "
..,.mM\mmwamu.mw_w"&mmmms*ﬁmﬂndi.ﬂﬂw\%@ MRS . MRAaR RS e
. A \ < o IS HliE G . j S Ry SV D rg! ;
BIO 321 Animal Developmental Biolog R T——— B ——
y 2 S J |Cellular and molecular mech -~ =
M%&*mmgﬂ o chanisms of morphogenesis and pattern formation in animal devel L
e al development, and evolutional
It % INB— TR A= =31 e
2 AL, FREDEWMERH TRV TNSFEITONTIEF S




—

: 2023 FEIFBAEESNEH A, Not offered in AY2023

Course Number e Unit Term Lang. Course Description Remarks
BIO 322 Animal Physiology 2 A J Animal structure function, digestive system, respiratory system, osmoregulation, excretory system, endocrine system, and reproduction. No prior knowledge required
Y EER MO EEMAE. SHIERIR, IR, REE . B N, ERERE DN TESR, BIEDRREGDMBIIBHEELAL
. This course introduces students to the function and regulation of the human body. The physiological integration of the organ systems to maintain
R d. to be taken after BIO 212 and 315.
BIO 323 Human Physiology 2 W E |homeostasis will also be discussed. ecommend to be taken atter an
AR AMEQWEELIIBISO VTR EY 5, ERUEHET SO ORBROEBLFMHAONTLEYHITE, BIO212, 315 DBEFALELL
BIO 324 ZQC_‘.OEO_OWV\ 2 A J Basic cell physiology focusing on the physiological properties of the cell membrane and the physiology of the neuron.
HEELEYF Y OREE  MIEOLBPOMEL -0 OEBEERLIES,
. . Living organisms show diversity from body structure to behavior. To understand the diversity, symbiotic relationship is a key concept. This course
R ded to be tak fter BIO101 102.
BIO 325 Animal m_o_0m< 2 A J deals with diverse animal body structure, metamorphosis or related life history from the viewpoint of symbiotic relationship. ecommencec to be en arter or
B EWE RE - AROBE. AOMWE. ELTTHFET. RICBHLMEE T COSHMEREANTF—J—FELTIRE)OBMSTZEPLIHER. |BIO101 EEEEYF Fld, 102 EYFEAFIOEEENE
BUDORDBELEEDOEE. RUEEISOVTES, FLLY,
Principles of evolution can provide an overarching theme to the course. The DNA replication, transcription, translation, cellular structures, metabolic
. . pathways, regulatory signals, and genetic exchange mechanisms exhibited by microorganisms at present are the products of natural selection. In
Microbiology i ) - o ) - . e : Recommended to be taken after BIO101, 104 and 213.
addition, evolutionary processes can be observed in the microbial world today, in cases such as antibiotic resistance, xenobiotic biodegradation, and
BIO 331 2 A J the coevolution of hosts and pathogens.
HIEDFRBFIAREOLELBEL-TETHS. REDFEHEMICROSNSDONAEE, &5, BIiR. Miatss. RBRE, fIHZERCEETFKEGE - - g s ea
e BAFIEREROBRTHS, B, 5 BORENFTHRAME, ATLINROLHR, BELAREOKELFORRITELELBRAR |00 0| SEENE T0BRELE, 215 AELRIRO
ohd BEEATEZELLY,
BIO 342 Plant Physiology 2 S J Plant growth and development, and their regulation mechanisms controlled by genes, environmental factors and plant hormones. Recommended to be taken after BIO101 or 102
W ESE HHOFE - RR - HMEOHEIONT, EEER BRERT, RLESFISLPAHREEES, BIO101 F7-(3102 DEEHEMNLELL,
BIO 351 Lab. in Animal _Um<m_0_u1303ﬁ 2 S J Preparation and observation of tissue samples of chick embryos. Experiments on regulation of planarian regeneration.
PYREFEE =M EOBAERERE, TS5 T OBERR,
BIO 353 Laboratory in Biochemistry 2 A E  |Experiments on the metabolism of carbohydrates and lipids. Isolation of related enzymes and their reactions.
HEePEERE BOKE- INEO SR RER Y, BRNRICRERHT SXR.
BIO 354 Lab. in Molecular Genetics 2 S J Understanding of basic and molecular genetics aspect using microorganism and Drosophila melanogaster. Recommend. to be taken after BIO104,212,213, 252.
RFEEFPEE BEMEXAOLaVTIVNTHEERAV A FRIEFNERF RIS RELLTOBETLEFNBEEANORBEBIET. BIO104 . 213 . 212 . 252 DEEEALELL.
This lab course focuses on the investigative nature of microbiology to promote understanding of various biological systems in microbes, such as R ded to be tek fter BIO 101, 103, 331 d
Lab. in Microbial Genetics responses to environmental changes and stresses, through experiments using microbial cells, bacteriophages, DNA, and essential techniques such as mmmMoz::m: edto be en arter ' ' an
BIO 355 3 W J  [asepsis. ’
MR ESEE TEMMAR. DT A TF—ODNA, TLTRERELGEDFEZAVERRICEY  EFRBELICHSBEFREOELCONAOKE(SN TS BIO101EEELEYE. 103 BEFHR. 331 EWME. 252
B HHHALEDERRRDS FHMBISOVTEREEEY . EMFEEDBIEALZELLY
BIO 356 Lab. in Plant _U_‘._<mm0_om< 2 A E Experiments on photosynthesis, water relationships, regulatory mechanisms of plant growth and development.
WYL EE KA KSR BWPORES LURRISE I BHEHMF OV TORER.
BIO 357 Lab. in Animal Cell Biology 2 A E Students learn basic knowledge and technigues used in animal cell biology. Recommend. to be taken after BIO103,212,213,and 315.
YRRENFEEE BIERENFOREEEL CHBELY. RANGRBTRESISOH D, BI0103,212,213 31 5OBEEAZEL LY
BIO 381.2 3 Advanced Seminar in Biology 1 & 1 & Il 2 SAW JorE Independent study of topics of special interest and value to the student in his/her major field. Language of instruction differs by section. Permission of the instructor is required.
» &y a or
EYFEREE 181 &I EYWRIET FEPIMEABEESN NBFBLKBIEYREESND, B avIckY, RS BN ELS, HUHBDZEHALET D,
BIO 384, 5 Advanced Studies in Biology 1 & II 2 S,A JorE [Students will study how biological research is conducted by reading original research papers. Language of instruction differs by section. This course is mainly for senior thesis students

AmEEEHRILD

EMFEOHENE DLIATHONENDON T, ARMXEEM ELTESR, U avIcky RHASHENELS,

EICEERROFEEHRICLIO—R
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Chem Courses

ourse

Title Units | Term Course Description : [Key Words] Remark
CHM101 E [E=TE 2 W Origin and occurrence of the chemical elements, atomic structure and the periodic table. Atomic approach to the structure of materials and fundamental properties of
Fdn Concepts in Chemistry inorganic and organic compounds.
CHM102 E ERLFEER P s To acquire the basic concepts of chemistry, experimental techniques, and customs required to carry out chemistry experiments, through selected experiments from
Foundation of Chemistry Laboratory Organic, Analytical, Inorganic, and Physical Chemistry.
CHM103 J 324 2 s This course deals with the ideas of chemical bonds, molecular structure and molecular orbitals to understand chemical reactions and chemical kinetics, concerning the
General Chemistry change of matter and energy, chemical thermodynamics and electrochemistry.
CHM104 J [[E=ING] . . L . . . .
2 A |Covers the basic concepts necessary for chemistry which is the study of matter. Knowledge of high school chemistry or advanced mathematics are not required.
Introduction to Chemistry
BIO 104 E pro L X8 2 A To study chemical basis of life. Introduction to the chemical nature and biological properties of low—molecular-weight substances and biopolymers as well as the
Foundation of Biochemistry biochemistry of basic cellular metabolism. Learning the basics of biochemistry, the fundamental subject of modern biology
CHM211 J ST | . . o o . . . -~ . .
PP ; 2 A |To study the basics of the separation of matter and qualitative and quantitative analytical methodologies through chemical equilibrium and chemical reactions.
AM nalytical emistry
CHM212 J AHTEERER 2 w Through the analysis of river water, the basic analytical methodologies of analytical chemistry, such as error analysis, volumetric analysis and colorimetric analysis etc
Analytical Chemistry Laboratory are studied.
CHM221 E ERAEET Inorganic Chemistry I firstly deals with the basics of atomic, electronic and molecular structure, then covers bonding theory, and aims to give an understanding of the
2 S |periodicity of the elements and the most important aspects of inorganic chemistry, which are the structure, properties and reactivities of inorganic substances and the
Inorganic Chemistry I relationship between them.
CHM231 J HRIEF] 2 W This course deals with the relationship between the structures of organic compounds and their physical properties as well as their chemical reactivity and also covers
Organic Chemistry [ the rules determining the reactivity and reaction mechanism.
CHM232 J AHRILPER P s Students learn physical and chemical properties of organic compounds through experiments. Training is given in the correct handling of chemicals, synthesis and
Organic Chemistry Laboratory structural determination of organic compounds. Desirable to take Organic Chemistry I as well.
CHM241 J ML . . . . . .
2 S |This lecture course aims to study the basics of quantum theory, e.g. wave equation, wave function and expectation value.
Physical Chemistry [
CHM242 J ML FRER . . o . . . . .
2 S |Experiments in quantitative measurement of thermodynamic, electrochemical and spectroscopic properties of materials.
Physical Chemistry Laboratory
=
CHM251 J [ 2 A This course applies the skills acquired in the General Chemistry Laboratory to investigate experimentally selected aspects of Organic, Analytical, Inorganic, and Physical
Experiments in Chemistry Chemistry.
PHY201 E BARZD=HDHF P s This course provides an introduction to mathematics mainly for physicists. Recommended to be taken after at least two fundamental Mathematics courses, LINEAR
Mathematics for Natural Scientists ALGEBRA I and CALCULUS.
CHM311 J AHTEE I 2 w This course deals with quantitative separation and analysis of matter based on knowledge of Analytical Chemistry I. Trace analysis and instrumental analysis are also
Analytical Chemistry Il introduced.
CHM313 J SHTEE R ’ . . . . . . o
Selected Top/;s in Analytical 2 A |Studies on ultra trace and precision analysis. Total overview of latest analytical methods as the basis of material science. Offered alternative year
CHM321 J |
2 W [The chemistry of the s and p block elements and compounds.
Inorganic Chemistry Il
CHM322 E | I 2 s The chemistry of the transition metals, concentrating on coordination chemistry and covering complex geometries, reaction mechanisms, electron configurations, bonding
Inorganic Chemistry lll in complexes, optoelectronic spectra, magnetism.
CHM323 J BB RR
Selected Top/::s in Inorganic 2 A |This course presents the chemistry of the d block elements and exemplifies the principles learned in Inorganic Chemistry 1. Offered alternative year
CHM324 E EIBILPEER P A This course aims to give students familiarity with certain aspects of inorganic chemistry, in particular, experimental, synthetic and analytical techniques, transition metal
Inorganic Chemistry Laboratory complexes, color, magnetic properties, structural types and isomers.
CHM331 J HH#IEZE D 2 s Students learn the characteristics of aromatic compounds, organic photo-reactions, and stereospecific pericyclic reactions from the viewpoint of physical organic
Organic Chemistry Il chemistry.
CHM333 J  [BHIEFEEH . ” . . . . A . .
Selected Topics in Organic 2 S |Studies on transition metal catalytic reactions using organometallic complexes and discussion based on literatures of recent research. Offered alternative year
CHM341 J B I 2 A Understanding the structure of the hydrogen atom based on the Schrodinger wave equation. Diatomic and polyatomic molecules are explained by introducing molecular
Physical Chemistry Il orbital.
CHM342 J WMEEZE P w Basic principles of spectroscopy applying the quantum chemistry from Physical Chemistry I and II. Statistical thermodynamics linking quantum chemistry and
Physical Chemistry Il thermochemistry.
CHM344 J MBI R
Selected Top/::s in Physical 2 W |Studies on recent experimental and theoretical methods in chemistry to understand the basis of the physical changes of matter and energy. Offered alternative year
.
CHM351 J L4 RIEER 1 2 A Experiments on the chemical method such as organic synthesis, separation, and structure determination as well as the principles experimental manipulation of accurate
Advanced Laboratory in Chemistry [ analysis for physical and chemical properteis.
CHM352 J  [{EZHBIERR I
2 W |To study up to date synthetic methods, separation and analysis used in chemical research.
Advanced Laboratory in Chemistry Il
CHM381, 382 [{LF4FRIFAZ I I . A . .
2,2 | S, A |Advanced studies of special interest topics in Chemistry.
Studies in Chemical Research I Il
BIO312E ER[£3 2 w Nitrogen cycle in the biosphere, biological nitrogen fixation, biosynthesis and catabolism of amino acids, proteins, nucleic acids, porphyrins, etc. Recommended to be
Biochemistry taken after FOUNDATION OF BIOCHEMISTRY




Model Schedule for Chemistry—Major (September Students)

Phys . .
Lng Gen Edu , Area Major | Area Major II . .
Year Tr:r (LG) (EPdE”) (GE) (FN°S“)"(‘;T1";’)‘ Unit| (AM-D(18)  |Unit| (AM-ID)(32)CHM3XX |Unit E'e(‘étll‘)’es L,:’s“ Total
@ @) (21) CHM2XX courses courses
FR | A 1+ 3 LIN ALG I (J) 3 AINTRO CHEM 2 13+1/3 or
1/3 INTRO PHYS *x 2 INTRO MATH (E) 3 14+ 1/3
W 1/3 3 Y CONCEPT CHEM 2 INTRO PHYS LAB *x** 2
CALCULUS I 3 FND PHYS (E) ** 2 13+1/3 or
FND BIO (E) * 2
LIN ALG I (E) 3 14+ 1/3
LAB INFO SCI (E) 2
S 1/3 3 Y GEN CHEM 2 CALCULUS 1 (E) 3
YFND CHEM LAB| 2 LIN ALG II 2 13+ 1/3 or
INFO ETHICS 2 INTRO BIO * 2 14+ 1/3
MATH NAT SCI 2
FND PHYS LAB %k 2
HOT TOP PHY ** 2
LAB FDN BIO **kx* 2
SO | A 3-6 ANA CHEM I 2 13
INORG CHEM I 2
EXP IN CHEM 2
W 3-6 ANA CHEM LAB 2 |INORG CHEM II 2 13
ORG CHEM I 2 |ANA CHEM II 2
S 3-6 ORG CHEM LAB 2 |INORG CHEM III 2 13
PHYS CHEM I 2 |ORG CHEM II 2
PHYS CHEM LAB 2
JR | A PHYS CHEM II 2 |FND BIOCHEM 2 13
INORG CHEM LAB (LAB IN BIOCHEM: 2
SELTOP INORG AUTUMN BREAK)
CHEM $
HISTORY
W OF PHYS CHEM III 2 |BIOCHEM 12
SCIENCE
ADV LAB CHEM 1 2
2 ADV LAB CHEM II 2
PHILOSO
S PHY OF STD CHEM RES 1 2 9
SCIENCE
2 SELTOP ORG CHEM $ 2
SR| A SIS STD CHEM RES 1I 2 |GERMAN/FRENCH 7
3 SENIOR THESIS 1 3 |ETC.
SELTOP ANA CHEM $ 2
W SENIOR THESIS 1I 3 5
SELTOP PHYS CHEM $ 2
S SENOR THESIS III 3 3
21
(INC. 18 - SINGLE MAJOR: 30
Introducti| (INC. CHEM FND (3, 6 . AREA MAJORII TO BE COUNTED AS ELECTIVES
REQ. (Including SENIOR .
UNITS ? 1+1 on to UNITS) TO BE THESIS 9) As many Area Major I and II courses are 136
Christiani| COUNTED AS AREA -MINOR: 15 recommended to be taken
ty MAJOR UNITS) :
3UNITS)

w
A
*
Kok
KoKk

*Pre—-requirement for Chemistry major:

1) Major, Minor or Double Majors all require one course from Introduction to Chemistry, Concepts in Chemistry, General Chemistry,
Foundation of Chemistry Lab.

2) No grade requirement.
*Courses strongly recommended for Chemistry Major:

1) Foundation courses (FD):

: Strongly recommend as Chem major Foundation courses (Total 6 ui
:Recommend course to whom did not take al the chemistry courses in high school. Strongly recommend to take this course before doing ¥ cour
:Recommend to take either one courses which marked with *
:Recommend to take either one courses which marked with **
:Recommend to take either one courses which marked with %%

$ : offered in alternate years

1) Foundation courses (FD): Concepts in Chemistry+General Chemistry+Foundation of Chemistry Lab = 6 units
2) Area Major courses(AM): 15 units from Area Major I (18 units)

Chemistry FD (Concepts in Chemistry+General Chemistry+Foundation of Chemistry Lab=Total 6 units) ,
Math FD(3+3) and one FD course each from Physics, Computer Science, Biology(2+2+2), as well as one Lab FD course
from Physics, Computer Science, Biology (2: lab course will be elective)
2) Area Major courses(AM): Area Major I + as many AM Il courses as possible. Special Studies in Chemistry I, Il should be included.
*Courses strongly recommended for Chemistry Minor:




* Required units (Single major)

Courses |Units Comment

LNG ?

GEN 21 INC. Intro. to Christ 3units NS:6 units, HS: 3 units, SS: 3 units
PE 2

FND 18 |INC. CHEM FND (5%, 6 UNITS)

AM 21

EL ? Depends on your LNG requirements

Thesis |9

Total 136




Chemistry Major Curriculum Flowchart

- -
: I
1 -
I 'fCI::I-'L'}'/I)lKOFiJ I Foundation Courses
I % I o
I Introchem - Prerequisites
: I One course from
MTH101 ' CHI\*lOl : these 4 CHMI0X
1 . I
MARE | : b2 1kR - SULESN
Calculus | : ConcChem :
= :}-—-—-v --------- —t===1 l 1
CHM103 PHY201 CHM102 :
e BARFOI-OOHF HEbFRER 1
GenChem MatNatSci FdnChemLab |
________________________________________ I
v + ; 2
o CHM211 N CHM251 »| cHM221
S HTEEE {EFEER 33 (e
\ AnaCheml ExpChem | InorgCheml
| I
A 4 +
CHM212 7 CHM311 N CHM321 » CHM231
DL EEER AHTEEFE2 w2 AiEF
AnaChemLab \ AnaChem2 . InorgChem2 | OrgCheml1 |
L 2 ¢ k7 v Y I
[ CcHMm241 CHM242 CHM322 ) CHM232 CHM331
=R [4=2k ML EER migbEs ARIELZER A2
| PhysChem1 PhysChemLab | InorgChem3 OrgChemLab OrgChem?2
,_¢_, 4 \ 4 1y I
CHM341 CHM313 CHM323 CHM324 BIO104
WL =2 ATIEEYE R 3 2 Ak S ML P EER B4z
PhysChem?2 \ SelTopAnaChem SelToplnorgChem InorgChemLab FdnBio
= I - : % v
CHM342 CHM344 CHM352 CHM351 BIO312
ME{E=E3 MBI L2 =245 R R ER2 EE4FRI3EERL i
| PhysChem3 ) | SelTopPhysChem AdvLabChem?2 AdvLabChem1 Biochemistry

)

v

CHM333
BHRILFRR

SelTopOrgChem

]




Information $cience

Faculty Members

Keisuke Ishibashi Takashi Kaburagi
A8 EN AN =52

Major Advisor

Keiji Ohta Andrea Matz
KH R Y, TV RLT
Major Advisor



BHREEAL+—DFB  Information Science Major Courses

22 EFRBE (—EZEERB) College-Wide Programs (General Education)

C%“g%%_o' Course Title
GENO000
GENO021 Computers. and Human Interaction | 3> E1—% é:z/\F'Eﬁ 3
(Canceled in AY2023) (AY2023 |3 3ERHEH)

GENO023 Introduction to Computer Science EWA s 3

GENO026 Ideas of Data Science T—RAYA TV RADEZH 2

GENO061 Computer Literacy JIvEa2—%-UFr7d— 2

GENO062 | Digital Network Information Literacy Ty b7 — 7 15ER 2

GENO063 | Multimedia Communication Literacy | D7/ DTILF AT 4 T 2

BERBEXA S v — Information Science Major
;iuésg&’\g' Course Title

ISC100

ISC101 Information Ethics 1B mIE 2
1SC102 Elements of Discrete Mathematics BB B 2
1SC103 Foundation of Computers a1 — g EHB 3
ISC104 Foundation of Programming JRg7 v ER 3
ISC106 Laboratory in Information Science BRI FEER 2
ISC200

1SC212 Information Network Security SRy 7 —0€Fa VT4 — 2
1SC221 Algorithms and Data Structures TINTY XL ET—REEE 2
1SC222 Computer Languages - 2
ISC225 Data Science Concepts T—RY AT I 2
1SC223 Object-Oriented Method A7 7 MEAWR 2
1SC224 Operating Systems FRL—FT ATV RAT L 2
1SC231 Boolean Functions and Logic Circuit Design | i@ 2EI%4X & % D& A 2
1SC241 Computer Architecture AVE21—XR7—F T F % 2
ISC251 Multimedia Systems RIWVFATAT VAT L 2
ISC300

1SC313 Database Systems T— X R—Xm 2
ISC314 Numerical Methods in Science U AT AP 3
1SC315 Senior Seminar in Information Science | BHREFOERE I F— | 2
1SC321 Logic Programming WE/OT7IVY 2
1SC322 Software Development V7 b TR 2
1SC323 Advanced Data Science FimT — R YA T X 2
1SC333 Seminar in Theory of Computation AEERE IS — 2
1SC334 Senior Seminar in Information Science Il BHREAFEERELIF— 1 2
1SC342 Robotics ARy hIF 3
1SC343 Topics in Information Technology 1S RILINT o 2
1SC344 Topics in Web Technology Web T F 554 2
15C351 Computer Games I 1—%5— LA 2
ISC353 Topics in Information Science IEWE TR 2
STH391 Senior Thesis ZEZFERTT 9




Fr

So

Jr

Sr

AVFas7LYY—

ISC103T v B 2 — X E®E. 1SC1047 07 5 I > 7 EBE or ISC106/5 R FEER.

ISC2217 I TY XL & T — RS, 1SC224 R —F 4 7Y T Lt [ERE

FA v —0aT7RBETHY ., XV v —FIRFIDOEEZEREBD D,

« BII/OYTIVIRRREL. 200880FRBEERNICSOST I OEREL LIS
WRPERTT OIS T7IVIE22RNT L,

BHRBEIIMORB & 3z TchHY ., WOEEBLTHERERL,

T—EY ALY ZRBBOEEICHT- > TE, BRI OER, A
BOEWRAZRNZ & 28D 5,

AvEa—2ERE
1SC103 (E/3)

I \
1 1
1 1
1 1
1 1
1 £ !
1 15C104 (3,E/3) 1
1 ~— 1
1 1
1 1
) | R TRIRRIFRER 1
Winter 1 l ,sf‘ﬁ‘jyf l l 1SC106 (J,E/2) l 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

Spring

THRIGIE
1SC101 (1,E/2)

Autumn

\ 4 \ 4

N :w:“;—& ARL—TFT 45
» Sas YART L
l 15C222 (E/3) 15C224 (/2)

Spring
HERPHE
\ 4 \ 4 \ 4
avEa—-% FATYXLE 79z b
T—%F7F % 7— &1 HRE
Autumn 1SC241 (J,E/2) 15C221 (J,E/2) 15C223 (J,E/2)
\
Sooolboo = TEE——— e e e e e e e e e e e e e R e R e e e e e e e e e e ,I
I B i B D I
4 #he. \ 4 \ { ___________ N
. | 1 F—RY LIV R 1 IALFATAT ) |
Winter ! 1! e 1! B o YT g — AT |
1 1 1 1SC225 (J,E/2) 1 : 15C212 (J/2) 15C251 (J/2) 1
1 ! 1
1 1! It :
1 ! I 1
I 1 15C344 (1/2) T Ea—
) . HAERRATAPY - ¥
Sprmg 1SC314 (J,E/3) ! 1 1 1SC351 (J/2) I
1 1 0 v7bocTEE | |y 1
1 1 : 1 f 15C322 (1/2) i 1
1 1
1 : 1 L :I :
1 = ! 1! l
Bl 1 1
1| 75>y |1} 1!
Autumn . mzmm L ¥ATYR 1 1 1
0 H 15C323 (J,E/2) Pl :I gﬁjﬁle:ﬁ' :
1 1 ! 1 TZVr=vav
. — R s -
! Ly FogYLTVR \ PRALES s :: \A -
: 1 p U F—g -2 oy bI% ERRAER
Winter 1 ! : ] 15C342 (1,E/3) 1SC343 (,E/2)
| Y - SoSooo|lbacocoo \
_________ - e S
g e
. i TR |
Spring 1 STH391 (1/3) ERAZ -
1 1
1 1
1 A 4 :
! l R l (L R RS
Autumn 1 STH391 (1/3) | 15C353 (4 '
1 1C334 (1,E/2) !
1 1
\ 1
1 1
. 1 EEHR S !
q 1SC315 (J,E/2) 1

—_—» COEFTOEEEEHD S




Fr

So

Jr

Sr

Curriculum Tree

“ISC103 Foundation of Computers”, “ISC104 Foundation of Programming” or “ISC106
Laboratory in Information Science”, and “ISC 221 Algorithm and Data Structures”,

“ISC224 Operating Systems” are the core courses of Information Science (ISC) major and
strongly recommended before ISC major declaration.

. Specifically, students who do not have any programming experience must learn programing at
ISC104 or ISC106 before taking 200-series courses.

“1SC101 Information Ethics” is an independent course and can be taken at any time.

Before taking Data Science related courses, it is recommended to learn the foundation
of statistics, probability and linear algebra.

Spring

Autumn

Winter

Spring

Autumn

Winter

Spring

Autumn

Winter

Spring

Autumn

Winter

I
1
1
1
1
1
1
1
1
1
1
1
1
1
[}
1
1
1
1
I
1
1
1
1

Information Ethics
1SC101 (J,E/2)

Foundation of

C S
1SC103 (E/3) J

| I

Foundation of

Programming
l 1SC104 (J,E/3)
Elements of
Discrete Mathematics
1SC102 (J,E/2)
A 4
Computer
Languages
1SC222 (E/3)
\ 4 A \4 \ 4
Computer Algorithms and Object-Oriented
Architecture Data Structures Method
15C241 (J,E/2) 15C221 (,E/2) 15C223 (1,E/2)
~

+-------

A
Operating Sys§fms
15C224 (J/2]

Senior Thesis
STH391 (1/3)

A
Senior Thesis in Infsoer':vlfartisoer:’;:iz;ce n
TH391 (1/3
STH391 (1/3) 15€334 (J,E/2)

Senior Thesis
STH391 (1/3)

—_

\

1

1

1

1

1

1

1

1

1

;‘] 1
Laboratoryin 1
Information Science 1
1SC106 (J,E/2) |
1

1

1

1

1

1

[}

1

1

1

—-——— = ———

Senior Research

Topics in
Information Science
1SC353 (J,E/2)

Recommended Order

Senior Seminar
in Information Science |
1SC315 (J,E/2)

4 a \ !
1 1 Data Science 1 ! Information Multimedia
1 ! Concepts 1 1 Network Security Systems
1 L 1SC225 (4,E/2) 1 1 15C212 (3/2) 1SC251 (J/2)
1 1 ! 1 1
1 1 1 1
X : 1 b Topics in Web
Engineering
1 Numerical Methods 1 : 1SC344 (1/2) Computer Games
1 in Science 1 1SC351 (J/2)
| 15C314 (J,E/3 | 1 Software 1
1 1 Development n

1 1 1
| - 1 | 1 1SC322 (J/2) n
1 A L T i ':
1 . . L 1 1 |

Logic Programming 1 Advanced Data | "
I 15C321 (E/2) 1 Science I "
! 1 - EealE2) ! J Software Engineering " Real World / Media

o

I Theoretical ! Data Science | 1 I Applications
1 Informatics 1 L} 1 1 " v
l ) : Database St [l Robotics WIS
1 1 atabase Systems Information Technology
f N 15C313 (E/2) "\ 15C342 (J,E/3) 15C343 (1,E/2)
STy 2 SoooolblocooooooS ! 7,



Mathematics major

Yuji Shimizu Mitsuru Yamazaki
Algebraic Geometry Theory of Nonlinear Partial
HKBE T R Differential Equations
BRI F WLyl ms 09
Major advisor EREIRMS AIEX S

Major advisor

Tomoo Matsumura

Algebraic Topology
and Combinatorics
MFTERIE AR
REWH RO Y —
EHAEDLER
Major advisor




Math Course

Course Number| Title Units |Term Course Description : [Key Words] Remark
Covers the basic concepts necessary for college—level mathematics, mainly foundation of calculus of The content of lecture is not premised on the
Fdn[MTH102 JE |Introduction to Mathematics 3 | S+ A |one-variable functions.. [limits, continuity, elementary functions, differentiation, indefinite/definite . .
. . 5 Lo X L o completion of high school calculus.
integrals, integration by substitution, integration by parts, applications of definite integrals]
Calculus of one—variable and many—variable functions in continuation to Introduction to Mathematics. |Prerequisite: high school calculus
MTH101 J Calculus I 3 W + S |[differentiation and integration of functions of one variable, the concept of continuity, partial (Mathematics III) or Introduction to
derivatives, extrema problem, multiple integrals] Mathematics.
Introductory courses on linear algebra basic to further study in mathematics. [vectors, matrices, rank
MTH103 JE |Linear Algebral 3 | A+ W |of a matrix, determinants, solutions of systems of linear equations, eigenvalues, eigenvectors and
matrix expression of linear transformations]
Hot Topics in Mathematical This course presents hot topics in mathematical sciences from a wide perspective and discusses
MTH105 J - fop 2 S p pic persp Prereaquisite: high school mathematics
Sciences breadth and depth of mathematics.
General theory of vector spaces in continuation to Linear Algebra I. [general vector spaces (including
AM|MTH233 J Linear Algebra Il 2 S |acomplex vector space), linear independence, linear transformations, their matrix representations,
vector spaces with metric]
MTH231 E Tastes in (Linear Alzehia 2 A F'urther study o.f selec'ted'toplcs of Linear Algebra in .contlnuat!on of Linear Algebra II. [eigenvalues,
eigenvectors, diagonalization, standard form of a matrix, quadratic forms]
Vector calculus, including necessary topics in calculus of many—variable functions.. [derivation of
MTH211 J Calculus II (Vector Calculus) 2 S |vector-valued functions, line and surface integrals, theorem of Stokes, theorem of Gauss and Prerequisite: Calculus.
tontinl Galde]
MTH212 J Funlctlon Theory of One Complex 2 W Calcl:ulus of complex fu.nctlon& [de.rlvatlve.s an(.i integrals of functions of a complex variable, power Prerequisite: Galculus.
Variable series, calculus of residues, analytic continuation].
MTH213 J Ty of B Eyeisns 2 A Introduction to the the?ry of differential equations. [linear ordinary differential equations, existence Prerequisite: Galoulus.
theorem of solutions, eigenvalue problems]
MTH232 J Basic Concepts in Mathematics [ 2 s Foundation of sets and algebraic structures basic to modern mathematics. [sets and mappings,
(Sets and Algebraic Structures) equivalence relations and equivalence classes, cardinal, and algebraic structures]
MTH214 J Basic Concepts in Mathematics II 2 A Critical review of basic concepts in calculus. [continuity, structure of real numbers, limits, continuous |Recommended to be taken after Basic
(Introduction to Analysis) functions, Riemannian integrals, convergence of series] Concepts in Mathematics L.
MTH251 J Basic Concepts in Mathematics 9 W Introduction to topological structures basic to modern mathematics. [metric spaces, topological Recommended to be taken after Basic
11l (General Topology) spaces, connectedness, compactness, separation axioms]. Concepts in Mathematics [, II.
Introduction to Probability and Foundatlt.:ns of ?robablllty anld mathematioal .St.atISFICSl. [ranldom yarléblgs, probablhty dISFrIbL.ItIO.n’ X Prerequisite : Introduction to Calculus or high
MTH271 J L 2 A |expectation, variance, covariance, Bernoulii distribution, binomial distribution, geometric distribution, .
Statistics o . U . school calculus (Mathematics III)
probability density, distribution function]
- e Further study of probability and statistics. [theory of probability, descriptive statistics, inductive Prereaquisite : Calculus, Introduction to
MTH272 J Probability and Statistics 2 w . dv ofp abIILy L yorp 4 P au .
stochastics, central limit theorem, law of large numbers] Probability and Statistics.
MTH311,312 J |Analysis 11 22| sa Introduction to mode.rn analys!s. [ t_hegry _of measure, Lebesgue and Stieltjes integrals, Hilbert spaces, |Prerequisite: Ca_lculus. Reco.mmended to. be
Banach spaces, Fourier analysis, distributions] taken after Basic Concepts in Mathematics II.
MTH331. 332 PTETequUISIte. LINear Algebra II. kecommended |
£ ! Algebra I, II 2,2 | S,A |Introduction to modern algebra. [group theory, ring theory] to be taken after Basic Concepts in
. . . . . Hré;'equ fsite: balculus Linear Algebra.
Introduction to modern geometry. [differentiable manifolds, tangent vectors, tangent spaces, metrics, y .
MTH351, 352 E[{Geometry, I 2,2 | SSA |, . g v.[ & & P Recommended to be taken after Basic
differential forms] o Y :
te in Mathematice I11
MTH382, 383, [Advanced Seminar in
. ) ; 2 W . .
384 JJE Mathematics LILIII Seminar on an advanced theme of mathematics.
MTH385, 386 J Senior Seminar in Mathematics I, 2.2 S A SemlAnar for senior studer}ts of mathematics major, where he/she studies advanced subjects in a
11 specific field of mathematics.
MTH387,388, Topics in Mathematics I, II, IIL, IV 2.2 | ww Alms to provide advanced knowledge of rlnodern mathematics. The topics aAre selected by the
389,390 J instructor among various fields of analysis, algebra, geometry, etc. Two periods of lecture weekly.
Senior students, under the guidance of an advisor, will select a subject related to their major and
STH391 Senior Thesis 3.3.3 |S, A, W|prepares a senior thesis. The final product should represent the efforts of one year of sustained and

rigorous thinking, research, and writing. Required of all students in their senior year.

2023/7/1



2023

2024

2025

2026

HiH#

2023 Model Schedule for September Students

Y |T|L|PE GE Foundation Area Major Elective
Thtroduction to Mathematics
A E) 3
(Linear Algebra I 3
Fr. | W Calculus 1 3
Linear Algebra I (E ) 3
S Calculus I1(E ) 3 Ei;]geruﬁ\:lﬁsgrelbﬂm a1 ots ar o 2
Introduction to Mathematics  3|Structure) ’ \ ° 2
Calculus I (Vector Analysis) 2
Topics in Linear Algebra 2
So.| A Basic Concepts Math Il (Introduction to Analysis) 2 |Introduction to Probability and Statistics 2
Theory of Differential Equations 2 |Teaching Method in Math IIl
W Basic Concepts in Math Ill (General Topology) 2 |Probability and Statistics 2
Function Theory of One Complex Variable 2 |Teaching Method in Math IV 2
S Algebra | 2 |Advanced Seminar in Math [ 2
Analysis 2
Geometry [ 2
Jr. | A Algebra II Advanced Seminar in Math I 2
Analysis Il Teaching Method in Math | 2
Geometry Il 2
History of
W Science 2 (Topics in Math III, IV) 2,2
Topics in Math I, I 2,2
Advanced Seminar in Math III 2
Teaching Method in Math I 2
Philosophy of
S Science 2 Senior Seminar in Math I 2
Sr. | A SIS 3 ZEER Senior Thesis 3 |Senior Seminar in Math II 2
W ZEEM Senior Thesis 3
S ZEER Senior Thesis 3
x |2 21 =18 =21+9

Language units x + Elect = 65




Spring

Fr Autumn

Winter

Spring

So Autumn

Winter

Spring

Jr Autumn

Winter

Spring

Sr Autumn

Winter

Curriculum Tree: (5

MTH102 (1/3)

BEFEAP
MTH102 (E/3)

WAWAF
MTH101 (J/3)

vl |

;V

MTH105 (1/2)

WERME
MTH103 (3/3)

figae-cl
MTH103 (E/3)

—

Last Update 2020/3/10

_[

HHMHE }
MTH101 (E/3) *

WARAFN ] [
—I MTH211()/2)

£ B |
HIARHS L
MTH233 (1/2) ] —[ (ﬁl}:}{;(ﬁz‘;f;) ]—

i T
r 1
: A A 4
g B - GHAM ill HHBERR o, et
T ML) MO MTHZSL(E/2) MTH214(3/2)
A
R & HIHTE 1EBIERBIMER | !E&fﬂ{;ilgl)l
MTH272()/2) MTH212(3/2) l T la)
y
BRI preven s
MTH311()/2) MTH331 (E/2) TR
y y A
BEFEBIRE 1 Ll REFEn ol
MTH383 (1/2) MTH312(3/2) MTH332 (E/2) MTH352 (E/2)

BPHR
QNMCS07 (E/2)

[ ™ ] [ @ ]
MTH387 (J/2) MTH389 (J/2)

[ BEHRN ] [ BRI ]
MTH388 (J/2) MTH390 (3/2)

—_—» ZOIEFTOEBEEED D

........................ » ZDIEFTCOREEEED D

R & BT

QNMCS01 (E/2)




Spring

Fr Autumn

Winter

Spring

So Autumn

Winter

Spring

Jr Autumn

Winter

Spring

Sr Autumn

Winter

Curriculum Tree: Mathematics

Introduction toMathematics
MTH102 (1/3)

Introduction to Mathematics
MTH102 (E/3)

Hot Topics in
Mathematical Sciences
MTH105 (1/2)

Linear Algebra |
MTH103(J/3)

Last Update 2020/3/10

ulus | Linear Algebra |
MTH101 (J/3) MTH103 (E/3)
A 4 | ; \ 4 ;
Basic Conceptsin
Calculus | Caleulus 11 Linear Algebra Il Mathematics|
MTH101 (E/3) MTH211()/2) MTH233(3/2) (Setsand Algebraic Structures)
MTH232 (J/2)
I
1
A A 4

Theory of
Differential Equations
MTH213(J/2)

Introduction to
Probabiity and Statistics
MTH271(3/2)

Topics inLinear Algebra
MTH231(E/2)

Basic Conceptsin
Mathematics11
(Foundation of Analysis)
MTH214 (3/2)

Function Theory of One.
Complex Variable
MTH212(3/2)

Probabiity and Statistics
MTH272()/2)

Advanced Seminar in lyss |

MTH311(3/2)

Mathematics!
MTH382 (3/2)

Basic Conceptsin
Mathematicsiil

(General Topology)
l MTH251()/2)

y

Algebral
MTH331 (E/2)

y

Advanced Seminar in Analysis 11
Mathematics 1
T MTH312(3/2)

Advanced Seminarin Advanced Studiesin

Mathematics|l
MTH384 (E/2)

Mathematics
QNMCS07 (E/2)

Senior Seminarin
Mathematics!
MTH385 (1/2)

Senior Seminar in
Mathematics 1
MTH386(1/2)

Senior Thesis
STH391(1/3)

Senior Thesis

STH391(1/3)

Senior Thesis
STH391(1/3)

Algebra Il

MTH332 (E/2)

Geometry |
= MTH351 (E/2)

Geometry Il
MTH352 (E/2)

Topics in Mathematics |
MTH387 (1/2)

Topics in Mathematics 111
MTH389 (3/2)

Topics inMathematics |1
H388()/2)

Topics inMathematics IV
MTH390 (3/2)

Highly recommended order

Recommended order

AdvancedStudiesin Algebra
and Geometry

QNMCS01 (E/2)
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S FERF S Mathematical Physics
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Quantum Information IR
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Physics Major Model Schedule for AY 2023 September Students

Foundation (Major) | Foundation (Others) Area Major | Area Major Il Electives
Y| T|JLP| PE | GE
Fdn—P (PHY 1xx%) Fdn—0 (XXX1%%) AM-T (PHY2xx) AM-II (PHY3%%) EL
Fr.| A 173 3 [ Intro. Phys. 2 | Intro. Math. 3
W 1/3 3 |Fdn. Phys. 2 |O Linear Alg. 1 3
Intro. Phys. Lab. 2 [O Calculus 3
S 1/3 3 |Hot Topics in Phy 2 [Fdn. Computers 3 |Mech. of Flu/Ela. 2 O Lin. Alg. 11
Fdn. Phys. Lab. 2 |Infrom.Ethics 2 |Phys. of Osc/Waves 2
Math. For Nat. Sci. 2 B. C. in Math. I
© Calculus I 2
So.| A 1/3 3 O Fdn. of 3 Modern Phys. 2 O Lin. Alg. TII
Programming Modern Phys. Lab. 2 B. C. in Math. II
& Intro. Chem. 2 |© Th. of Differ. Eq. 2
W 1/3 3 Concepts Chem. 2 |Mechanics 3 B. C. in Math. III
© Compl. Func. of 2
One Var.
S 1/3 3 Gen. Chem. 2 |Electr. & Magnet. 3 |Spec. Std. in Phys. A 2 |Analysis |
Fdn. Chem. Lab. 2 |[Inter. Phys. Lab.I 2
Jr.| A 3 Quantum Phys. 3 |Spec. Std. in Phys. B 2 |Analysis I
Inter. Phys. Lab. II 2
W 2 Statistical Phys. 3 |Spec. Std. in Phys. C 2
HS Inter. Phys. Lab. III 2
S 2
PS.
Sr.| A 2 Spec. Std. in Phys. VI 2
SIS Sr. Thesis I 3
W Spec. Std. in Phys. VI 2
Sr. Thesis III 3
S Spec. Std. in Phys. V2
Sr. Thesis | 3
Units max| 2 15 + Fdn-P =6 + As Major, Major1 : EL
45 (max. AM-P = AM-1+ AM-1[ = 21 + +(GE - 15)
21) As Major2: + (Fdn -18)
Fdn = Fdn—-P + Fdn-O = 18 + AM-P = AM-1+ AM-1[ = 30 + + (AM - 21)
(whereas AM-II = 3 +) =36+

AM-0 = 21 + from Major 1 AM

As Minor:

AM-P = AM-1+ AM-1I = 15 +
AM-0 = 21 + from Major AM

AM = AM-P (+ AM-0) + Sr. Thesis 9

(DB 6+; MM 21+)

Bold: Core course of Physics Major

< Strongly recommended course for students who did not take those subjects in high school

O Strongly recommended course besides physics

© Co-listed course as area major of physics




Flow Chart for Physics Major

Lab. C. Core Courses  (Advanced) C Mathematics Others
e D N ¢ ~
1st year Choose 3 — 6 courses Intro. Phys. J/E World of Phys. (B) Intr. Math. Intr. to Chem
AUTUMN from this box PHY102 GENO12 MTH102 ) ;
I Phi...L..k;..E IIIIIIIIIII ;l(;.%h E -‘ X
ntro. Phys. Lab. n. Phys. Calculus I Lin. Alg [
. Alg.
WINTER R PHY104 PH_Y103 MTH101 MTH103 Con. Chem.
4R 2 N — 1 I I
Fdn. Phys. Lab. || Mech. of Fluids/Elas. body PHY213|| Math for Nat Sci. Hot Topics in Phys. Calculus 1I Lin. Alg. II
SPRING PHI105 Phys. of Ost:/Waves PHY241 PHY201 PHY 106 MTH211 MTH233
NE y 3 & e S
2nd year @odern Phys. Lab). ¢ Modern Phys. C Astronomy ) Th. of Differential Eq.| Lin. Alg. III Fdn. Program.
AUTUMN \ PHY232 PHY231 ) MTH213 MTH231 ISC104
Mechanics Func. Th. of One ab. in Comp)
WINTER l PHY212 Complex Var. MTH212 y
|\ J
( A }
" Anal. Mech. and
nter. Phys. Lab.
SPRING { PHszn — EleCtr'P‘gF"%azfnet'sm Relativity PHY381>
Phys. Lab. 1 = Th | Physi
3rd year nter. Phys. Lab. Ty} Found. of Q. Mech. ermal Fnysics TIPS Recommended for students who did
AUTUMN PHY222 \ PHY233 PHY262 not study physics in high school
fter. Phys. Lab. n Statis’ial Phys Quantum Mechanic?
WINTER ( PHY26 1 ¢ PHY242 PHY383 Strongly recommended courses
SPRING Q Recommended courses
Spec. Std. in Phys.
4th year A B, C
AUTUMN PHY385, Senior Integr. Semi. in NS GENO041
WINTER 386, 387 Senior Thesis History of Science GEN052
Philosophy of Science GENO053

SPRING
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Environmental Studies

About the Major

Human is a part of nature. We all receive
influences from the natural environment,
human environment, and social
environment. Same time, we affect them
through our daily lives because all of our
activities relate to the environment directly
or indirectly. In other words, the critical
point is what kind of balance human is
making with nature through their activities.
However, do we understand we live
as part of an ecosystem that supports or
destroys life forms? Do we understand the
underlying mechanism of ecosystems or
earth? Also, do we intend to construct
balanced, sustainable relationships with
our surrounding environments?
Environmental issues are related to
any lifestyle and job and are unavoidable
problems for all humans. Therefore, today
is the day we should reevaluate our
lifestyle, social activities, and industrial
activities in terms of sustainability and
start acting as mature global citizens.
Environmental Studies Major aims
to guide the students to have strong
fundamental knowledge, high critical
thinking skills, expansive views across the
subject areas, and self-motivation to deal
with environmental issues from
community level to global scale.

Major Faculty

Chun, Wang Jae
Fujinuma, Ryosuke
Kamito, Takehiko

Kanazawa, Yuichiro (Special
Appointment)

Kobayashi, Makito (Special Appintment)
Kubo, Kenya

Langager, Mark W.

Minejima, Chika

Mizoguchi, Tsuyoshi

Nunoshiba, Tatsuo

Okamura, Hideki

Okano, Ken

Ro, Johannes Unsok

The curriculum

Biology/Ecology
100-level Foundation of Biology,
Introduction of Biology, Laboratory in
foundation of biology
200-level Ecology, Field Studies in biology,
Laboratory in biology

Humanity and Social Science
100-level Principles of anthropology,
Introduction to development studies,
Principles of Sociology
Core courses 200-level Environmental law, Environmental
GE Environmental Studies > ethics and religion, Environment and human
life, Japanese archaeology, Fundamentals of
comparative and international education,
Global civil society, Social movement
300-level Sociology of Science and technology,
Global environment and sustainable
development, Advanced studies in public
policy 3, Sociology of Environment

N '100-Ieve| Environmental Science

Environmental management
200-level Field practices of
environmental assessment,
Environmental Policies and
Philosophy: Nature, Food and

Agriculture, Environmental
L
Economics of Management

education
300-level Environmental

100-level Accounting, Principles of
microeconomics

L_I\ conservation, Environmental
Toxicology, Advanced studies in

200-level International accounting, Statistics for

business and economics

Chemistry/Physics/Information Science

100-level Introduction of chemistry,
Foundation of chemistry laboratory,
General chemistry, Foundation of
computers, Calculus 1, Introduction to
mathematics, Concepts in chemistry,
Linear algebra 1, Introduction to
physics, Information ethics

200-level Analytical chemistry 1, organic
chemistry 1, Analytical chemistry

Environmental issues 1 &2

laboratory 300-level Strategic management, Environmental
300-level Analytical chemistry 2, organic economics, Advanced studies in business,
chemistry 2 Advanced studies in accounting

Environmental Studies major is a field to seek the sustainable balances between humans
and the environment. Hence, the major is an interdisciplinary major, including natural
sciences, social sciences, economics and business, and information technologies. We
recommend students to take the core introduction courses (GE: Environmental Studies,

100 level: Environmental Management, Environmental Science) first with a vision of
mastering their viewpoint regarding “Environment”. Outside of that, students can take
courses from Environmental Studies (ENV codes, such as Field practice of
environmental assessment; Environmental policies and philosophy: nature, food and
agriculture; Environmental education, Environmental conservation, Environmental
toxicology, Advanced studies in Environmental studies 1 & 2) and other co-listed
courses from Sociology, Education, Law, Humanity, Economics, Chemistry, Biology,
Information Science, and Philosophy and Religion (see curriculum tree). Deepening the
knowledge of Environmental Studies requires experiences outside of the classrooms, so
we strongly recommend registering for laboratory and practical courses.

What can you learn?

Area related to “Environment” Roughly

categorized into 4 areas Possible topics for the thesis

* Plant response on environmental
stresses

* Energy crisis and renewal energy

* Electricity and energy consumption

1. Global environment

2. Natural environment

3. Social-regional environment * Radi-isotope analyses of
environmental samples
4. Human environment * Atmospheric pollution

* Environmental education
Taking multidisciplinary courses let you « FEthical consumption

learn both direct effects and indirect . Environmental accounting/economics

effects « Animal ecology on campus
» Plant ecology on campus
Bottom-line concepts Environmental ethics in the Old
Testament
* Environmental Law
» Sustainable
development/intensification of systems
» Sustainable soil management

* Less impacts on the environment
* Environmental conservation

* Balanced human well-being
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