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BEDBR - IE Objectives and Outline of the Course

H | #eetaismeld, BRRe 220 oREmAFICRAIRAME £ TIEBICIREVESTIRINTL 2, BEMELITE DR
BECTEHNE T 2MEZRODENICHKITT 27-0ICE, ERDFERBRICHNTFREITIILHPEETHY . HHICL->TEZEN
O DA OESHE LTI MELH D, 2O, BHEME & EEMRIE D /B LEEEEN SO DERLFEREL S,
FEETEENFHRZFRLE LT, BELEEIBRICHEI N EEMR O FERETICOWTEMN L IF CHERT 5,

& | Functional organic materials are used in a very wide area, not only as products familiar with the public but also as those

essential to the state-of-the-art science. In order to have the organic materials to function most efficiently under a predefined
environment, molecular structures should be precisely designed, and in some cases, the structure of their self-assemblies
or aggregates should be controlled. In addition, nanoscale-architectual control of organic / inorganic hybrid materials is
useful for the generation of advanced materials. In this lecture, it will be given a variety of procedures for the preparation of

well-defined functional polymeric materials and organic / inorganic hybrids.

v

FEDENERE Learning Objectives

H | E6REHDVIEEDFRISICEVERT 2E0 FHROBEBSEHTOEERICOVWTERT 3,

B OB IC & Y ERY 2 BEREM B OBRIBERTOEEHICOWTERT 5,

F/EERICE VB o B EEEMROBEBERTOEEEICOWTERT 2,

EOFREEMBHIE T 20 FEE L BRERR EOBBZERT 5,

Z | To understand the importance of the precise design of polymer materials by polymerization and polymer reaction.

To understand the importance of precise design of functional materials by self-assemblies or aggregates
To understand the importance of precise design of functional materials by nanoscale-architectual control of organic /

1
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inorganic hybrid materials

To understand the structure-function relationship of organic polymer materials

Y

BE20ERE O FHEEX / Fulfillment of Course Goals (JABEE ES&ERI B D &)

B | IO | ik

REHEIER Course Plan

No. 15 B Topics AZA Content
1 B | BEMEHLFEORR HEREMEEEMRIOBIRICE T2 RBELAD FRATDBERICDOVWTERT %,
= | Introduction of  Precision | Significance of precise molecular design in creation of functional organic materials is
Materials Chemistry to be discussed.
2 B | &0 FMHOBEBEET | MEEMROBEBEHE S EERR, BEEARICL 2B TFERICDOVWTERT S
(1) OB
Z | Precise design of polymer | Precise structural control and functional expression of functional materials is to be
materials (1) discussed focusing on the polymer synthesis by precise polymerization (i).
3 H| &0 FMHOBEBEERT | BEEMROBEBENE S EERER, BEEARICL 2B FERICDOVWTERT S
(2) (iD)o
o | Precise design of polymer | Precise structural control and functional expression of functional materials is to be
materials (2) discussed focusing on the polymer synthesis by precise polymerization (ii).
4 B | 82FHRHOBERBERST | 7AvIiRUT—BL07 77 bRY -0 TR EEREMICOWTERT 5,
(3)
% | Precise design of polymer | Molecular design and synthetic strategy of block polymers and graft polymers are to
materials (3) be discussed.
5 B | S2TFHROBEBERS | 7Ry I7RUS—BLU0T 77 bRY T —OBEERFHI DO W TERT 5,
(4)
& | Precise design of polymer | Precise design of polymer materials (4)
materials (4)
6 H| @2 FHRoOBERBERST | BAEERY - @BEZHERY v— RUST—77> BERRU~—4E) @
(5) BRREEE & MR EHC O W TERT B (),
& | Precise design of polymer | Synthetic strategy and functional design of and specific shaped polymers such as
materials (5) high density hyperbranched polymers, polymer brushes, network polymers are to be
discussed (i).
7 H| &2 FMHOBEBERT | FHEER) v— @BEZHRRYY— RUT—77> MEBRKRU~Y-—#HE) @
(6) BRI & BERRETIC O WTCERT B (i),
% | Precise design of polymer | Synthetic strategy and functional design of and specific shaped polymers such as
materials (6) high density hyperbranched polymers, polymer brushes, network polymers are to be
discussed (ii)
8 H| &9 FMHOBEBERST | BY v —MuFORBERTEHEEEICOWTERT 2,
(7)
% | Precise design of polymer | Structural design and functions of polymer fine particles are to be discussed.
materials (7)
9 H| B9 FMEOBREERET | Ty RUT—,NAN—T 50 FRYT—DDFERETEBEICOWTERT 5,
(8)
= | Precise design of polymer | Molecular design and functions of dendrimers and hyperbranched polymers are to be
materials (8) discussed.
10 | B | &9 FHHOBRESERT | @0 FRIGICED CHEEEEME OBRBEHE S BERBICOWTERT %,
(9)
% | Precise design of polymer | Precise structural control and functional expression of functional materials based on
materials (9) polymer reactions are to be discussed.
11 | B | BECEBEMBORBEEER | BCAB LB FOBESICED CEEEMR ORBEIEEHIH & MRERKEREIC OV THE
& (1) WY B,
& | Precise design of self- | Controlled precise structures of functional materials based on the concept of self-
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assembled materials (1) organization and supramolecular chemistry and their functions are to be discussed.
12 | B | 7/ BEMHRICE T2 RBEHE | BEMNEEEMEOR-MEZERL, TNOo0EGIPBRFINZBRICOVCERT
A (1) %,
= | Precise design of nano- | Understanding of characteristics of organic and inorganic materials is to be reviewed.
composite material (1) Reason why expectation of their nano-composites is to be discussed.
13 | B | 7/ EEMBICE T2 BEE | BEERS /BE0ICED CHEEEMH ORBEBEHIE & BERRICOWTERT 2,
AT (2)
= | Precise design of nano- | Controlled precise structures of functional materials by nanoscale-architectual
composite material (2) control of organic / inorganic hybrid materials and their functions are to be discussed.
14 | B | 7/ EEVMBICE T 2B5E | B TFLERTREESN TORBEMEEICOWTERT 2,
ERET (3)
= | Precise design of nano- | Characteristics and function of inorganic polymers and inorganic-element containing
composite material (3) polymers.
15 | B | 7/ EE6MBICEIT2BEE | REREEMR L L THFIN LW 2B B/ B850 FoF RIS VLW TER
A (4) ERCR
o | Precise design of nano- | Utilization of organic-inorganic hybrid polymers as next-generation materials is to be
composite material (4) discussed.

FE1EZ1+ Prerequisite(s)

H | 8% 890 FLCFOERMNBETESL TELEDNDH 5,
[EBRFF] OEEBZIHRE L THEREZITI.
% | Basic knowledge for organic chemistry and polymer chemistry is required. Completion of the class of polymer chemistry is

required.

EEBEATE (72 -

()

Required study time, Preparation and review

H | BB &9FhF] 2EBELTOALEIL ERICSEESECFRVAERNB L BB/ L CH I ENBE,
EATFAEICET 2 FEL 1 BH, #RICET2EEZ 2KM. b C3IKMOFE - EJFICMA. RELR— MO ERARER
ICBR 270 DFBREZES 5,

% | The applicants for attending this class who did not complete polymer chemistry class should study them before starting this

class.
The applicants have to do 1 hour preparation for and 2 hours reviewing for each class, and are also required to do additional
learning for the middle- and the end-of-the semester tests.

HR}E SEZE Textbooks/Reference Books

B | X7—=F A4 bEEAVT, RE, SE#BEEEIT.
sE2 1 [eoFERA/ ] ERKEE, A C #ZE #HEED)
sxE2 [EfEHs7RF] (B9 FFES B BERILFERA)
2ZE3  [BoFFEHE] (PESHE. b BN & AEKAS)
= | No text book is specified. For references, the above-described books are listed. In principle, face-to-face lectures will be

given.

BAEETIm D AR R O E%E Grading Policy

S|

- WEEBRSD D WILEEL R — A BT,

CENLED CICHRETEY %,

CREBEH D VIFBRELR— M E 2 [@EELHBA. EFMORE X, REOBYER (F1% - £F) KL T 0% T 0T
%o
CEBAINARBRHLWIIEEL R FOETICRE LAZELOAZRETHEONRET S,
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ZE | Evaluationis to be conducted based on the results the middle- and the end-of-the semester tests (50% each). The applicants
for attending this class have to take both tests.
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