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薬学部専門教育科目の履修手続および定期試験に係る留意事項 

 
 
○履修手続 
  授業を受けるためには履修手続をしなければならない。卒業要件等に留意のうえ、履修計画

を立てて、履修登録期間内に履修登録の手続を行うこと。履修登録変更期間後には履修放棄が

できないので、注意すること。また、既に単位を修得した授業科目は履修することができない。 
  なお、履修手続期間等の詳細については掲示等で指示する。 
 
○試 験 
１）定期試験等 
  専門教育科目の試験等は、各セメスターの終わりに実施する。試験日程等については、講義

内または掲示等で指示する。ただし、担当教員が必要と認めたときは随時行うことがある。 
  また、定期試験等を受験しなかった者は再試験等を受験することができない。ただし、追試

験等を受験した者についてはその限りではない。 
 

２）追試験等（東北大学薬学部履修内規第６条参照） 

第 6 条  
やむを得ない理由により、試験等を受けることのできなかった者は、追試験等を受けるこ

とができる。 
２ 追試験等を受けようとする者は、所定の期日までに、願書に次の各号に掲げる書類を添え

て、学部長に願い出てその許可を受けなければならない。 
    一 病気による者は、医師の診断書 
    二 事故による者は、事故の証明書 
    三 ２親等以内の者にかかる忌引は、本人の申請書 
３ 前項のほか学部長がやむを得ないと認めた場合は、追試験等を行うことがある。 
 

 なお、追試験等に係る願出書の様式は、薬学部教務係で受領すること。 
 
３）受験の心得 
 ① 試験室では、監督教員の指示に従うこと。 
 ② 座席は、学籍番号により指定される。 
 ③ 試験中は、「学生証」を携帯すること。 
 ④ 試験中は、黒鉛筆・消しゴム・時計（他の機能を備えたものは不可）以外は机上に置か 

ないこと。その他のもので使用を認められる場合については、その都度指示する。 
 ⑤ 解答用紙は、必ず提出すること。白紙答案でも持ち帰ってはならない。 
 ⑥ 不正行為または不正行為と疑われる行為は絶対に行わないこと。不正行為を行った者は 

懲戒処分とし、当該セメスター全科目の単位を無効とする。 
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薬学部 創薬科学科 ／ 薬学研究科 博士課程前期２年の課程 カリキュラムマッピング）
※白抜きは必修科目

１年次 ２年次 ３年次 ４年次

分析化学１

物理化学１

分析化学２

物理化学２

放射化学

構造化学

構造薬学実習

分析化学３

物理化学３

物理学系科目

有機化学３

有機化学４

有機化学５

生薬学１

生薬学２

創薬化学実習１

有機化学１

有機化学２

医薬品化学１

有機反応化学

創薬化学実習２

天然物化学

有機合成化学

医薬品化学２

薬品構造解析学

化学系科目

生化学２

生化学３

生化学４

分子生物学
生化学１

機能形態学２

機能形態学１

生命薬学実習

生物学系科目

衛生化学１ 環境衛生学衛生系科目

薬理学１

薬理学２

薬理学３

薬理学４

医療薬学実習
薬理学系科目

薬剤学１

薬剤学２

薬剤学系科目

薬事関係法規１

法規科目

薬学概論２

臨床医学概論

新薬開発論

画像診断薬物学

専門薬科学実習

課題研究

薬学総合科目

大学院

分子解析学特論

分子イメージング
特論

有機化学特論

有機化学特論A

有機化学特論B

医薬品化学特論

応用生化学特論Ⅰ

応用生化学特論Ⅱ

生物化学特論

免疫化学特論

食と農免疫特論

薬効学特論

薬効学科目

課題研究

分子／生命薬科学
特論Ⅰ・Ⅱ

分子／生命薬科学
セミナーⅠ・Ⅱ

海外研修

応用医療薬学特論

医療薬学特別講義

医療薬学特論

病態・薬物
治療系科目

有機化学特別講義

教
養
の
涵
養

専
門
の
涵
養

真
理
の
探
究

国
際
感
覚
の
鍛
錬

薬学概論１

基盤科目

言語科目

先進科目

学術基礎科目
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SGD PBL e-learning  

1 (1) 
C2-(6)- , -C2-11-2

2 (2) 
C4-(1) (3) 

3 (3) 
C3-(1) (3), (5) 

4 (4) 
E4-(1), E5-(3) 

5 (5) 
C1-(1)- E5-(1)- E5-(3)-  

6 (6) 
C4-(1)~(3), C5-(1)~(2) 

7 (7) 
C6-(2)- , C7-(2), D1-(3)- , -C8-2

8 (8) 
C8-(1)- , C8-(2)- , D2-(1)- , -C6-5

9 (9) 
C7-(2) 

10 (10) 
C7-(1) 

11 (11) 
C2-(1)- , C2-(3) (6), C3-(4)- , -C2-6-1

12 (12) 
C4-(2), C6-(1)~(3), (6) 

13 (13) 
E-1-(4)- E-4-(1)- G-(1)- , G-(2)-  G-(3)-

-1-





SGD PBL e-learning  
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C2-(6)- , -C2-11-2
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C4-(1) (3) 

3 (3) 
C3-(1) (3), (5) 

4 (4) 
E4-(1), E5-(3) 

5 (5) 
C1-(1)- E5-(1)- E5-(3)-  

6 (6) 
C4-(1)~(3), C5-(1)~(2) 

7 (7) 
C6-(2)- , C7-(2), D1-(3)- , -C8-2

8 (8) 
C8-(1)- , C8-(2)- , D2-(1)- , -C6-5

9 (9) 
C7-(2) 

10 (10) 
C7-(1) 

11 (11) 
C2-(1)- , C2-(3) (6), C3-(4)- , -C2-6-1

12 (12) 
C4-(2), C6-(1)~(3), (6) 

13 (13) 
E-1-(4)- E-4-(1)- G-(1)- , G-(2)-  G-(3)-

-1-－1－



14  (14) 
 

A-(1)- , A-(1)- , A-(4), B-(4)- ,E1-(2)- , -C2-6-1, -C2-11-3, -C8-2-1 

15  (15) 
 

A-(1)- , A-(2)- , A-(3)- , A-(4), E2-(2)- , E2-(5)-  

-2-

   YAL-PHA231J   
      
 

  

 
1

 

 SGD PBL e-learning  

    

C7-(1)- -1, C7-(1)- -1, C7-(1)- -2, C7-(1)- -  

C6-(1)- -1, 2 

 
C6-(1)- -1 

C6-(1)- -1, C6-(6)- -1, C6-(7)- -1, 2 

C7-(1)- -  

C7-(1)- -2, 3 C7-(1)- -2 

C7-(1)- -2 C7-(1)- -  

C7-(1)- -2, C7-(1)- -1 

C7-(1)- -1  

C7-(1)- -1 

-3-－2－



   YAL-PHA231J   
      
 

  

 
1

 

 SGD PBL e-learning  

    

C7-(1)- -1, C7-(1)- -1, C7-(1)- -2, C7-(1)- -  

C6-(1)- -1, 2 

 
C6-(1)- -1 

C6-(1)- -1, C6-(6)- -1, C6-(7)- -1, 2 

C7-(1)- -  

C7-(1)- -2, 3 C7-(1)- -2 

C7-(1)- -2 C7-(1)- -  

C7-(1)- -2, C7-(1)- -1 

C7-(1)- -1  

C7-(1)- -1 

-3-－3－



C7-(1)- -1 

C7-(1)- -1 

C7-(1)- -2 

C7-(1)- -2 

C7-(1)- -2

 

 
(2015)

 

  

 

 
 

E-MAIL: noriyasu.hirasawa.c7@tohoku.ac.jp 
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   YAL-PHA202J   
      
   ( )  ( ) 

 

C

SN1 SN2

E1 E2  

 

 

 

SN1 SN2  

 

E1 E2  

 

 SGD PBL e-learning  

    

1  
 

C3-(1)- -1,2,3,4,5 

2  
R S  

C3-(1)- -1,2,3,4,5 

3  
 

C3-(1)- -1,2,3,4,5 

4  
 

C3-(1)- -1,2,3,4,5 

5  
 

C3-(1)- -5,6,7,8 

6  
 

C3-(1)- -5,6,7,8 

7  
 

C1-(3)- -1,5,7 

8 
 

 

C3-(3)- -1,2 

9 
 

SN2 SN1 SN2

 

C3-(3)- -2 

10 
 

SN1  

C3-(3)- -2 

11 
 

SN1 SN2  

C3-(3)- -2 

-5-－4－



   YAL-PHA202J   
      
   ( )  ( ) 

 

C

SN1 SN2

E1 E2  

 

 

 

SN1 SN2  

 

E1 E2  

 

 SGD PBL e-learning  

    

1  
 

C3-(1)- -1,2,3,4,5 

2  
R S  

C3-(1)- -1,2,3,4,5 

3  
 

C3-(1)- -1,2,3,4,5 

4  
 

C3-(1)- -1,2,3,4,5 

5  
 

C3-(1)- -5,6,7,8 

6  
 

C3-(1)- -5,6,7,8 

7  
 

C1-(3)- -1,5,7 

8 
 

 

C3-(3)- -1,2 

9 
 

SN2 SN1 SN2

 

C3-(3)- -2 

10 
 

SN1  

C3-(3)- -2 

11 
 

SN1 SN2  

C3-(3)- -2 

-5-－5－



12  
 

 

C3-(3)- -3 

13  
 

E2 E2  

C3-(3)- -3 

14  
 

E1 E1  

C3-(3)- -3 

15  
 

E2 SN1 SN2 E1 E2

 

C3-(3)- -2,3 

 80 20  

  J. G. Smith  2017  

  

 
  

 

 
 

E-MAIL:  masaatsu.adachi.d7@tohoku.ac.jp  kosuke.ohsawa.a1@tohoku.ac.jp 

 SGD
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—  

 

 

 SGD PBL e-learning  

    

1  
  (1) 

 

C3-(3)- -1, C3-(3)- -1,2 

2 
 
  (2) 

 

C3-(3)- -1,2 

3 
 
  (3) 

 

C3-(3)- -1,2, C3-(3)- -1 

4 
 
  (4) 

 

C3-(3)- -6, C3-(3)- -1,2 

5 
 
  (1) 

C3-(3)- -1, C3-(2)- -1,2 

6 
 
  (2) 

C3-(2)- -1,2 

7 
 
  (3) 

—  

C3-(2)- -1,2 

8 
 
  

 

C3-(2)-3,  

9 
 
  

 

C3-(2)-3 

-7-－6－



   YAL-PHA222J   
      
   

  

 

 

 

 

 

 

—  

 

 

 SGD PBL e-learning  

    

1  
  (1) 

 

C3-(3)- -1, C3-(3)- -1,2 

2 
 
  (2) 

 

C3-(3)- -1,2 

3 
 
  (3) 

 

C3-(3)- -1,2, C3-(3)- -1 

4 
 
  (4) 

 

C3-(3)- -6, C3-(3)- -1,2 

5 
 
  (1) 

C3-(3)- -1, C3-(2)- -1,2 

6 
 
  (2) 

C3-(2)- -1,2 

7 
 
  (3) 

—  

C3-(2)- -1,2 

8 
 
  

 

C3-(2)-3,  

9 
 
  

 

C3-(2)-3 

-7-－7－



 

10 
 
  

—

 

C3-(2)-3 

11 
 
  

 

C3-(3)- -1 

12 
 
  

 

D2-(2)-  

13 
 
   

C3-(1)- -6,7,8 

14 
 
  

 
C3-(1)- -1,6 

15 
 
  

C3-(1)- -7 

 80 20  
 J. G. Smith 2017  
  

 
 

 

 
E-mail Classroom  

E-mail: tokuyama@mail.pharm.tohoku.ac.jp, E-mail: juri.sakata.e8@tohoku.ac.jp 
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   YAL-PHA211J   
      
   

  

 

 

 
pH

 

 SGD PBL e-learning  

    

1    

C2 

2   
 

C2-(1)- -1,2,3 

3    
C2-(1)- -1; C2-(3)- -7 

4    
C2-(3)- -5 

5  I 
 

C2-(2)- -1,2,3,4; C2-(3)- -1,5 

6   

pH

 

C2-(2)- -1,2,3,4; C2-(3)- -1,5 

7   

pH

pH  

C2-(2)- -1,2,3,4; C2-(3)- -1,5 

8  IV  

C2-(2)- -1,2,3,4; C2-(3)- -1,5 

9   
 

C2-(2)- -1; C2-(3)- -1,4,5 

-9-－8－



   YAL-PHA211J   
      
   

  

 

 

 
pH

 

 SGD PBL e-learning  

    

1    

C2 

2   
 

C2-(1)- -1,2,3 

3    
C2-(1)- -1; C2-(3)- -7 

4    
C2-(3)- -5 

5  I 
 

C2-(2)- -1,2,3,4; C2-(3)- -1,5 

6   

pH

 

C2-(2)- -1,2,3,4; C2-(3)- -1,5 

7   

pH

pH  

C2-(2)- -1,2,3,4; C2-(3)- -1,5 

8  IV  

C2-(2)- -1,2,3,4; C2-(3)- -1,5 

9   
 

C2-(2)- -1; C2-(3)- -1,4,5 

-9-－9－



10  I  

C2-(2)- -1; C2-(3)- -2,5 

11    

C2-(2)- -1; C2-(3)- -2,5 

12   

Fajans–Paneth–Hahn

 

C2-(2)- -2; C2-(3)- -3,5 

13  I  
C2-(2)- -3; C2-(3)- -4,5 

14    

C2-(2)- -3; C2-(3)- -4,5 

15   
 

C2-(3)- -1,2,3,4,5 

 100%  

 4 2021  

 

1987  

  1994  

    1989  

  1989  

    1993  
  

 

 
 

E-MAIL: t-oe@mail.pharm.tohoku.ac.jp TEL: 795-6817 

Classroom  
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   YAL-PHA214J   
      
   

  

 
1

1

 

 

 

 

 

- n- d-d  

 

 SGD PBL e-learning  

    

1   (1) 

LCAO MO

 

C1-(1)- -1,2,3 

2   (2)  

C1-(1)- -1,2,3 

3   (3) 
 

C1-(1)- -1,2,3 

4  
  

(1)   

C1-(1)- -1,2,3, C3-(5)-  

5  
  

(2)  
 

C1-(1)- -1,2,3 

6  
  

(3)  
 

C1-(1)- -1,2,3 

 

-11-－10－



   YAL-PHA214J   
      
   

  

 
1

1

 

 

 

 

 

- n- d-d  

 

 SGD PBL e-learning  

    

1   (1) 

LCAO MO

 

C1-(1)- -1,2,3 

2   (2)  

C1-(1)- -1,2,3 

3   (3) 
 

C1-(1)- -1,2,3 

4  
  

(1)   

C1-(1)- -1,2,3, C3-(5)-  

5  
  

(2)  
 

C1-(1)- -1,2,3 

6  
  

(3)  
 

C1-(1)- -1,2,3 

 

-11-－11－



7    

C1-(1)- -2 

8  
 

 
 

C1-(1)- -2 

9   

- n-

 

C1-(1)- -2, C2-(4)- -1 

10  
 

- n-

 

C1-(1)- -2, C2-(4)- -1 

11  
 

d d d-d
 

C1-(1)- -2 

12  
  

C1-(1)- -1,2 

13    

C1-(1)- -2, C2-(4)- -2 

14   
(1)  

 

C1-(1)- -2, C2-(4)- -2 

15   
(2)  

 

C1-(1)- -4, C2-(4)- -5 

 70% 30%  

 

 
  P.W. Atkins   

David W. Ball   

  

 

 
 

E-MAIL: kajimoto@tohoku.ac.jp 
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 SGD PBL e-learning  

    

C7-(1)- -1 3, C7-(2)- -1 C7-(1), C7-(2) 

C7-(1)- -1 3, C7-(2)- -1 

C7-(1)- -1, C7-(2)- -1,2 C7-(1), C7-(2) 

C7-(1)- -1, C7-(2)- -1,2 C7-(1), C7-(2) 

C7-(1)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1 

C7-(1)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1 

C7-(1)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1 

 

C7-(1)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1 

C7-(1)- -1, C7-(2)- -4, 

-13-－12－



   YAL-PHA232J   
      
 

  

 

 

 SGD PBL e-learning  

    

C7-(1)- -1 3, C7-(2)- -1 C7-(1), C7-(2) 

C7-(1)- -1 3, C7-(2)- -1 

C7-(1)- -1, C7-(2)- -1,2 C7-(1), C7-(2) 

C7-(1)- -1, C7-(2)- -1,2 C7-(1), C7-(2) 

C7-(1)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1 

C7-(1)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1 

C7-(1)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1 

 

C7-(1)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1 

C7-(1)- -1, C7-(2)- -4, 

-13-－13－



C7-(1)- -1, C7-(2)- -1 

C7-(1)- -1, C7-(2)- -1 3 

C7-(1)- -2, C7-(2)- -1 3 

C7-(1)- -1, C7-(1)- -1, C7-(2)- -3,  

C7-(1)- -1, C7-(2)- -3 

C7-(1)- -1 2 , C7-(2)- -4 

 
 

 

 

 

 

 
 

E-MAIL: nobuyuki.takahashi.a8@tohoku.ac.jp TEL: 795-6807 

nariko.arimura.a2@tohoku.ac.jp TEL: 795-5504 

 -  

 

-14-

   YAL-PHA233J   
      
   

  

 

 

 
 

 SGD PBL e-learning  

    

1   
 

C4-(1)- -1, C6-(2)- -1, 

2   
 

C4-(1)- -1, C6-(2)- -1,-2 

3   
 

C4-(1)- -1, C6-(2)- -1, 

4   
 

C4-(1)- -1, C6-(2)- -2 

5   
 

C6-(2)- -2 

6   
 

C4-(1)- -1, C6-(2)- -1 

7   
 

C4-(1)- -1, C6-(2)- -1 

8  
 

 

C4-(1)- -2, C6-(2)- -1 

9  
 

 

C4-(1)- -2, C6-(3)- -1 

10  
 

 

-C6-(3)- -1 

11   
 

C4-(1)- -1,C6-(2)- -1 

12   
 

C4-(1)- -1, -C6(1)- -1 

13   
DNA RNA  

C4-(1)- -1, C6-(2)- -1, C6-(4)- -1 

 

-15-－14－



   YAL-PHA233J   
      
   

  

 

 

 
 

 SGD PBL e-learning  

    

1   
 

C4-(1)- -1, C6-(2)- -1, 

2   
 

C4-(1)- -1, C6-(2)- -1,-2 

3   
 

C4-(1)- -1, C6-(2)- -1, 

4   
 

C4-(1)- -1, C6-(2)- -2 

5   
 

C6-(2)- -2 

6   
 

C4-(1)- -1, C6-(2)- -1 

7   
 

C4-(1)- -1, C6-(2)- -1 

8  
 

 

C4-(1)- -2, C6-(2)- -1 

9  
 

 

C4-(1)- -2, C6-(3)- -1 

10  
 

 

-C6-(3)- -1 

11   
 

C4-(1)- -1,C6-(2)- -1 

12   
 

C4-(1)- -1, -C6(1)- -1 

13   
DNA RNA  

C4-(1)- -1, C6-(2)- -1, C6-(4)- -1 

 

-15-－15－



14  DNA  
DNA  

C6-(4)- -1 

15   
RNA  

C6-(4)- -3, C6-(4)- -1,-5 

 20 80%  
 2  

 
4 Trudy McKee, James R. McKee

2010  
  

 

 
 

E-MAIL: shoichiro.kurata.d5@tohoku.ac.jp TEL: 795-5916 

 
 
 

 

-16-

 
 

 
YAL-PHA202J  (2015 ) 

      

 

  

 

 

 SGD PBL e-learning  

    

(1) 
 

A-(1)-  , A-(2)- , , A-(4), B-(4)- ,E1-(3), F-(1)- -1 

(2) 
 

A-(2)- , A-(3)- , , A-(4), B-(4)- , ,E1-(1)- , F-(1)- -1 

(3) 
 

C2-(1)- , C2-(5)- , , C2-(6)- ,  

(4) 
 

A-(1)- , B-(1) 

(5) 
 

G-(1) 

(6) 
 

D1- , , F-(1)- -1 

 (7) 
 

G-(1) 

(8) 
 

B-(2)- , ,B-(3)- , , D-D1-(1)- , F-(1)- -1 

(9) 
 

A-(1)- , A-(2)- , ,E3-(1)- , , F-(1)- -1 

(10) 
 

B-(1), B-(2)- , , D2-(1)- , E1-(1)- -9, F-(1)- -1 

 
 

A-(5)- , , G-(1), -B- , -C3- , -C4- , F-(1)- -1 

 
 
 
  

 

-17-－16－



 
 

 
YAL-PHA202J  (2015 ) 

      

 

  

 

 

 SGD PBL e-learning  

    

(1) 
 

A-(1)-  , A-(2)- , , A-(4), B-(4)- ,E1-(3), F-(1)- -1 

(2) 
 

A-(2)- , A-(3)- , , A-(4), B-(4)- , ,E1-(1)- , F-(1)- -1 

(3) 
 

C2-(1)- , C2-(5)- , , C2-(6)- ,  

(4) 
 

A-(1)- , B-(1) 

(5) 
 

G-(1) 

(6) 
 

D1- , , F-(1)- -1 

 (7) 
 

G-(1) 

(8) 
 

B-(2)- , ,B-(3)- , , D-D1-(1)- , F-(1)- -1 

(9) 
 

A-(1)- , A-(2)- , ,E3-(1)- , , F-(1)- -1 

(10) 
 

B-(1), B-(2)- , , D2-(1)- , E1-(1)- -9, F-(1)- -1 

 
 

A-(5)- , , G-(1), -B- , -C3- , -C4- , F-(1)- -1 

 
 
 
  

 

-17-－17－



  
  

 

-18-

   YAL-PHA223J   
      
    

 
 

 

[ (NMR) ]

 

 

 

Diels–Alder  

 

 

 

 

 

 SGD PBL e-learning  

    

1 
 
 

 
 

C2-(4)- -1  C3-(4)- -1,2,3,4 

2 
 
 

 
 

C2-(4)- -1  C3-(4)- -1,2 

3 
 
 

NMR (1) 
 

C2-(4)- -1  C3-(4)- -1,2 

4 
 
 

NMR (2) 
 

C2-(4)- -1 C3-(4)- -3,4 

5 
 
 

NMR (3) 
13C NMR NMR  

C2-(4)- -1 C3-(4)- -1 

6 
 
 (1) 

 

C3-(1)- -4 

7 
 
 (2) 

 

C3-(2)- -1 

8 
 
 (3)  

Diels-Alder  

C3-(1)- -6  C3-(1)- -4 

9 
 
 (1) 

 

C3-(2)- -1,2 

10 
 
 (2) 

 

C3-(2)- -1,2 

11  Friedel-Crafts

-19-－18－



   YAL-PHA223J   
      
    

 
 

 

[ (NMR) ]

 

 

 

Diels–Alder  

 

 

 

 

 

 SGD PBL e-learning  

    

1 
 
 

 
 

C2-(4)- -1  C3-(4)- -1,2,3,4 

2 
 
 

 
 

C2-(4)- -1  C3-(4)- -1,2 

3 
 
 

NMR (1) 
 

C2-(4)- -1  C3-(4)- -1,2 

4 
 
 

NMR (2) 
 

C2-(4)- -1 C3-(4)- -3,4 

5 
 
 

NMR (3) 
13C NMR NMR  

C2-(4)- -1 C3-(4)- -1 

6 
 
 (1) 

 

C3-(1)- -4 

7 
 
 (2) 

 

C3-(2)- -1 

8 
 
 (3)  

Diels-Alder  

C3-(1)- -6  C3-(1)- -4 

9 
 
 (1) 

 

C3-(2)- -1,2 

10 
 
 (2) 

 

C3-(2)- -1,2 

11  Friedel-Crafts

-19-－19－



 (1)  

C3-(2)- -1,2 

12 
 
 (2) 

 

C3-(2)- -1,2 

13 
 
 

 
 

C3-(2)- -1,2,3,4 

14 
 
  

 

C3-(2)- -1,2,3,4 

15 
 
  

 

C3-(2)- -1,2 

 50% 30% 20%  

 
 J. G. Smith   

2017  

  
 

 

 

 
 

E-MAIL: naohiko.yoshikai.c5@tohoku.ac.jp TEL: 022-795-6812 

  
 

-20-

   YAL-PHA226J   
      
   ( ) 

  

 
 

  

 SGD PBL e-learning  

    

1 
 
 

 
 

C5-(2)- 1,2,3,4,5 

2 
 
 

 
 

C5-(2)- -1, 2 

3 
 
 

1  

C5-(2)- -1,4 

4 
 
 

2  

C5-(2)- -1,4 

5 
 
 

  

C5-(2)- -1,2,3 

6 
 
 

  

C5-(2)- -1,2,3 

7 
 
 

  

C5-(2)- -1,5 

8 
 
 

 (1)  

C5-(2)- -1,5 

9 
 
 

 (2)  

C5-(2)- -1,5 

10 
 
 

  

C5-(2)- 1,2, C5-(2)- -1,2,3 

11 
 
  

 

C2-(4)- -1,2,3,4,5,6, C2-(4)- , ,  

-21-－20－



   YAL-PHA226J   
      
   ( ) 

  

 
 

  

 SGD PBL e-learning  

    

1 
 
 

 
 

C5-(2)- 1,2,3,4,5 

2 
 
 

 
 

C5-(2)- -1, 2 

3 
 
 

1  

C5-(2)- -1,4 

4 
 
 

2  

C5-(2)- -1,4 

5 
 
 

  

C5-(2)- -1,2,3 

6 
 
 

  

C5-(2)- -1,2,3 

7 
 
 

  

C5-(2)- -1,5 

8 
 
 

 (1)  

C5-(2)- -1,5 

9 
 
 

 (2)  

C5-(2)- -1,5 

10 
 
 

  

C5-(2)- 1,2, C5-(2)- -1,2,3 

11 
 
  

 

C2-(4)- -1,2,3,4,5,6, C2-(4)- , ,  

-21-－21－



12 
 
 

 
 

C5-(2)-  

13 
 
 

 
 

C4-(2)- -1, C5-(2)- -1,2,3 

14 
 
  

 

C4-(2)- -1, C5-(2)- -1,2,3 

15 
 
 

 
 

C5-(1), C5-(2)- -1,2,3 

  

  

 

4    (2021) 

2013  

 2004  

2019  
  

 

 
 

E-MAIL: teigo.asai.c8@tohoku.ac.jp TEL: 795-6822 

  
 

-22-

   YAL-PHA215J   
      
   

  

 

2

 

 
 

 SGD PBL e-learning  

    

1    

 

2   
 

C1-(2)- -1 

3    

C1-(2)- -1 2 

4    

C1-(2)- -1 

5    

E5-(1)- -1 

6   
 

E5-(1)- -1 

7   
 

E5-(1)- -1 

8   
 

E5-(1)- -1 

9    

C1-(2)- -3 

10   
 

C1-(2)- -3 

 
 

-23-－22－



   YAL-PHA215J   
      
   

  

 

2

 

 
 

 SGD PBL e-learning  

    

1    

 

2   
 

C1-(2)- -1 

3    

C1-(2)- -1 2 

4    

C1-(2)- -1 

5    

E5-(1)- -1 

6   
 

E5-(1)- -1 

7   
 

E5-(1)- -1 

8   
 

E5-(1)- -1 

9    

C1-(2)- -3 

10   
 

C1-(2)- -3 

 
 

-23-－23－



11    

C1-(2)- -2 4 

12    

C1-(2)- -2 

13   
 

C1-(2)- -2 

14   
 

C1-(2)- -1 

15   

pH

 

C1-(2)- -2 

 80 20  

  

 

2   

ISBN: 978-4-7598-1628-0 2018  

10 P.W. Atkins  

ISBN: 978-4-8079-0908-7 2018  
  

 

 
 

E-mail: t-konno@tohoku.ac.jp  

  

 

-24-

   YAL-PHA234J   
      
   

 
 

  

 

 
 SGD PBL e-learning  

    

1    

 

2   
 

C6-(2)- -1, C6-(2)- -1 

3    

C6-(2)- -1, C6-(3)- -1,-2 

4  
 

 

C6-(3)- -1,-2 

5   
 

C6-(3)- -1 

6   
 

C6-(6)- -1,-2,-5 

7   
 

C8-(1)- -4, C8-(2)- -2 

8   
 

C6-(3)- -1 

9   
 

C6-(3)- -2,-3 

10   
 

C6-(3)- -3 

11   
 

C6-(2)- -1 

12  
 

 

C6-(3)- -1 

 

-25-－24－



   YAL-PHA234J   
      
   

 
 

  

 

 
 SGD PBL e-learning  

    

1    

 

2   
 

C6-(2)- -1, C6-(2)- -1 

3    

C6-(2)- -1, C6-(3)- -1,-2 

4  
 

 

C6-(3)- -1,-2 

5   
 

C6-(3)- -1 

6   
 

C6-(6)- -1,-2,-5 

7   
 

C8-(1)- -4, C8-(2)- -2 

8   
 

C6-(3)- -1 

9   
 

C6-(3)- -2,-3 

10   
 

C6-(3)- -3 

11   
 

C6-(2)- -1 

12  
 

 

C6-(3)- -1 

 

-25-－25－



13  
 

DNA/RNA  

C6-(4)- -1,2 

14  
 

 

C6-(4)- -1 

15   
 

 

 80 20  
 

Essential   
 MOLECULAR BIOLOGY OF THE CELL 6  Alexander Johnson, Julian Lewis

Bruce Alberts 
  
  

E-MAIL: iaska@tohoku.ac.jp TEL: 795-6861 
  

 

-26-

   YAL-PHA235J   
      
      

  

 

 
 

 SGD PBL e-learning  

    

1    

C6-(3)- -1 

2  
 

 

C6-(3)- -1,2 

3  
 

 
 

C6-(6)- -1, C6-(7)- -1,2, C7-(2)- , C4-(1)- -1 

4  
 

 
 

-C6-(6)- -1, C7-(2)- -1 

5    

-C6-(3)- -1  

6  
 

 
 

C6-(6)- -1, -C6-(6)- -2 

7 
 

 
 

C4-(1)- -1, C6-(3)- -1, C6-(3)- -1,2, -C6-(6)- -1, C6-(7)- -1,2, C7-(2)- , 

C7-(2)- -1, -C6-(3)- -1, C6-(6)- -1, -C6-(6)- -2 

8 
 
 

 
 

C6-(2)- -1,C6-(5)- -1 

9 
 
 

 
 

C6-(5)- -1 

10 
 
 

 
 

C6-(5)- -1 

11 
 
  

 

C6-(5)- -1 

12 
 
  

 

C6-(5)- -1 

13  

-27-－26－



   YAL-PHA235J   
      
      

  

 

 
 

 SGD PBL e-learning  

    

1    

C6-(3)- -1 

2  
 

 

C6-(3)- -1,2 

3  
 

 
 

C6-(6)- -1, C6-(7)- -1,2, C7-(2)- , C4-(1)- -1 

4  
 

 
 

-C6-(6)- -1, C7-(2)- -1 

5    

-C6-(3)- -1  

6  
 

 
 

C6-(6)- -1, -C6-(6)- -2 

7 
 

 
 

C4-(1)- -1, C6-(3)- -1, C6-(3)- -1,2, -C6-(6)- -1, C6-(7)- -1,2, C7-(2)- , 

C7-(2)- -1, -C6-(3)- -1, C6-(6)- -1, -C6-(6)- -2 

8 
 
 

 
 

C6-(2)- -1,C6-(5)- -1 

9 
 
 

 
 

C6-(5)- -1 

10 
 
 

 
 

C6-(5)- -1 

11 
 
  

 

C6-(5)- -1 

12 
 
  

 

C6-(5)- -1 

13  

-27-－27－



   

C6-(2)- -1, C6-(5)- -2 

14 
 
  

 

C6-(5)- -2 

15 
 
 

 
 

C6-(2)- -1,C6-(2)- -1, C6-(5)- -1, C6-(5)- -2 

 
20 40

40  

 
Essential   

 
4 Trudy McKee, James R. McKee 2010  

 
  

 

 

 

E-MAIL: shoichiro.kurata.d5@tohoku.ac.jp TEL: 795-5916 

E-MAIL: tamaki.yano.e7@tohoku.ac.jp  TEL: 795-4555 

E-MAIL: iaska@tohoku.ac.jp TEL: 795-6861 

  
 

-28-

   YAL-PHA251J   
      
    

  

 

 

 
 

 SGD PBL e-learning  

    

1   
 

A-(1)- -1, C4-(1)- -1, C6-(6)- -1, C7-(2)- -2, C7-(2)- -3, E1-(1)- -1,2,3 

2   
 

E1-(1)- -6,7,8,9, E3-(3)- -1,2, E4-(1)- -1,2,3,4,5, E4-(1)- -1 

3  
 

 
 

C4-(1)- -1, C4-(2)- -1, C6-(1)- -1, C6-(2)- -1, E1-(1)- -2 

4  
 

 
 

C6-(6)- -2, C6-(6)- -4, E1-(1)- -5 

5  

 

/
/  

 

C4-(1)- -1, C6-(6)- -3, C6-(6)- -5, C7-(2)- -1 

6   
 

C4-(1)- -1, C4-(2)- -1, E1-(1)- -2,4 

7  
 

 
 

C4-(3)- -1, C6-(6)- -1, C7-(2)- -1, E4-(1)- -1,2 

 

-29-－28－



   YAL-PHA251J   
      
    

  

 

 

 
 

 SGD PBL e-learning  

    

1   
 

A-(1)- -1, C4-(1)- -1, C6-(6)- -1, C7-(2)- -2, C7-(2)- -3, E1-(1)- -1,2,3 

2   
 

E1-(1)- -6,7,8,9, E3-(3)- -1,2, E4-(1)- -1,2,3,4,5, E4-(1)- -1 

3  
 

 
 

C4-(1)- -1, C4-(2)- -1, C6-(1)- -1, C6-(2)- -1, E1-(1)- -2 

4  
 

 
 

C6-(6)- -2, C6-(6)- -4, E1-(1)- -5 

5  

 

/
/  

 

C4-(1)- -1, C6-(6)- -3, C6-(6)- -5, C7-(2)- -1 

6   
 

C4-(1)- -1, C4-(2)- -1, E1-(1)- -2,4 

7  
 

 
 

C4-(3)- -1, C6-(6)- -1, C7-(2)- -1, E4-(1)- -1,2 

 

-29-－29－



8  
 

  

9  
 

  

10  
 
 

 

C4-(3)- -2, C7-(2)- -2, C7-(2)- -4 

11  
 

 
 

C4-(3)- -1, C7-(2)- -2 

12  
 

 
 

C4-(3)- -6, C7-(2)- -2 

13  
 

 
 

C7-(2)- -2 

14  
 

 
 

C4-(3)- -4, C7-(2)- -2, E2-(2)- -1 

15  
 
 

 

C7-(2)- -1, E1-(1)- -1 

  
  

 

   
New  

 
 

 

 

Google Classroom

  New

 

 

 
 

E-MAIL takuya.sasaki.b4@tohoku.ac.jp TEL 022-795-5503 
  

 

-30-

   YAL-PHA252J   
      
   

  

 

 

 
 

 SGD PBL e-learning  

    

1   
 

E2-(1)- -1,2,3 

2    

E2-(1)- -1,2,3 

3    

E2-(1)- -1,2,3 

4    

E2-(1)- -1,2,4 

5   
 

E2-(1)- -13  E2-(1)- -1 

6  
 

 

E1-(1)- -1,2,3  E2-(1)- -13 

7    

E2-(1)- -10,13  E2-(1)- -1 

8    

E2-(1)- -1,5,6,13  E2-(1)- -1 

 
-31-－30－



   YAL-PHA252J   
      
   

  

 

 

 
 

 SGD PBL e-learning  

    

1   
 

E2-(1)- -1,2,3 

2    

E2-(1)- -1,2,3 

3    

E2-(1)- -1,2,3 

4    

E2-(1)- -1,2,4 

5   
 

E2-(1)- -13  E2-(1)- -1 

6  
 

 

E1-(1)- -1,2,3  E2-(1)- -13 

7    

E2-(1)- -10,13  E2-(1)- -1 

8    

E2-(1)- -1,5,6,13  E2-(1)- -1 

 
-31-－31－



9   
 

E2-(1)- -2,3,7,11,13,14  E2-(1)- -1 

10    

E2-(1)- -4,9,13,14  E2-(1)- -1 

11   
 

E2-(1)- -8,10,13,14  E2-(1)- -1 

12   
 

C7-(1)- -1  E2-(4)- -1,2,3,4  E2-(4)- -1 

13   
 

C7-(1)- -1  E2-(4)- -1,2,6  E2-(4)- -1 

14    

C7-(1)- -1  E2-(4)- -1,2,3,6 

15    

C7-(1)- -1  E2-(4)- -1,2,6,7,8 

 45% 45% 10%  
  

 
 

New  
 

 
 

 

 
 

E-MAIL: shigeki.moriguchi.a3@tohoku.ac.jp TEL: 795-4562 
  

 

-32-

   YAL-PHA261J   
      
  

  

 1

2 3

 

 
 

 

 

 SGD PBL e-learning  

    

1  
  

E1-(1)- -6 7 E5-(2)- -1  

2    

 

3   
 

E4-(1)- -1 5 

4   
 

E4-(1)- -1 3 

5    

E4-(1)- -2, 4 6 

6  
 

 

E4-(1)- -1 5 

7    

E4-(1)- -1 5 

8   
 

E5-(1)- -1 5 E5-(2)- -1 2 

-33-－32－



   YAL-PHA261J   
      
  

  

 1

2 3

 

 
 

 

 

 SGD PBL e-learning  

    

1  
  

E1-(1)- -6 7 E5-(2)- -1  

2    

 

3   
 

E4-(1)- -1 5 

4   
 

E4-(1)- -1 3 

5    

E4-(1)- -2, 4 6 

6  
 

 

E4-(1)- -1 5 

7    

E4-(1)- -1 5 

8   
 

E5-(1)- -1 5 E5-(2)- -1 2 

-33-－33－



9   
 

E5-(1)- -1 2 E5-(1)- -1 4 E5-(2)- -3,5 E5-(2)- -2 

10   
 

E5-(2)- -3 4,6 E5-(2)- -2 

11   
 

E5-(2)- -3 4,6 E5-(2)- -2 

12  
  

 

13   
 

E5-(1)- -4 5 E5-(3)- -1 3 

14  1 
( )

 

E5-(3)- -1 2 E5-(3)- -1 3 E5-(3)- -1 3 

15  2 

( )

 

E5-(3)- -1 2 E5-(3)- -1 3 E5-(3)- -1 3 

 (1155%%) (8855%%)  

  4  2022  

 

2012  
3 2016

 5  2014  
 5    2015  

Clinical Pharmacokinetics and Pharmacodynamics: concepts and applications  
Fourth Edition  Malcolm Rowland and Thomas N. Tozer  
Lippincott Williams and Wilkins (2009) 

 (2009)  

 
 

 
  

  

 

-34-

   YAL-PHA224J   
      
  

  

 
 

 
 

 SGD PBL e-learning  

    

1 
 
 

(1)  

C1-(1)- -1,2,3,4,5,6,7, C3-(1)- -1,2,4, C3-(3)- -1, C3-(3)- -1 

2 
 
 

(2) 
(pKa )

 

C2-(2)- -1,2, C3-(1)- -4,5, C3-(3)- -2, C3-(3)- -1, C3-(3)- -1 

3 
 
 (1) 

 

C3-(1)- -6,7,9, C3-(3)- -1, C3-(3)- -2, C3-(3)- -1 

4 
 
 (2) 

 

C3-(1)- -6,7,9, C3-(1)- -5, C3-(3)- -1 

5 
 
 (3) 

 

C3-(1)- -6,7,9, C3-(3)- -1 

6 
 
 (4) 

—  

C3-(1)- -6,7,9 

7 
 
 

(1) 
 

C3-(1)- -1,2, C3-(3)- -1, C3-(3)- -1 

8 
 
 

(2)  

C3-(1)- -6,7,9,  

9 
 
 

(3) 
Wittig

 

C3-(1)- -6,7,9, C3-(1)- -6,C3-(3)- -1 

10 
 
 

(4)  

C3-(1)- -6,7,9, C3-(3)- -1 

-35-－34－



   YAL-PHA224J   
      
  

  

 
 

 
 

 SGD PBL e-learning  

    

1 
 
 

(1)  

C1-(1)- -1,2,3,4,5,6,7, C3-(1)- -1,2,4, C3-(3)- -1, C3-(3)- -1 

2 
 
 

(2) 
(pKa )

 

C2-(2)- -1,2, C3-(1)- -4,5, C3-(3)- -2, C3-(3)- -1, C3-(3)- -1 

3 
 
 (1) 

 

C3-(1)- -6,7,9, C3-(3)- -1, C3-(3)- -2, C3-(3)- -1 

4 
 
 (2) 

 

C3-(1)- -6,7,9, C3-(1)- -5, C3-(3)- -1 

5 
 
 (3) 

 

C3-(1)- -6,7,9, C3-(3)- -1 

6 
 
 (4) 

—  

C3-(1)- -6,7,9 

7 
 
 

(1) 
 

C3-(1)- -1,2, C3-(3)- -1, C3-(3)- -1 

8 
 
 

(2)  

C3-(1)- -6,7,9,  

9 
 
 

(3) 
Wittig

 

C3-(1)- -6,7,9, C3-(1)- -6,C3-(3)- -1 

10 
 
 

(4)  

C3-(1)- -6,7,9, C3-(3)- -1 

-35-－35－



11 
 
 (1) 

 

C3-(1)- -1,2, C3-(3)- -1, C3-(3)- -3 

12 
 
 (2) 

 

C3-(1)- -6,7,9, C3-(3)- -3 

13 
 
 (3)  

C1-(3)- -6,7,9, C3-(3)- -3 

14 
 
 (4) 

-

 

C3-(1)- -6,7,9, C3-(3)- -3, C4-(2)- -1, C4-(3)- -5,  

15 
 
 (5) 

 

C3-(1)- -6,7,9, C3-(3)- -3 

 80% 20%

 J. G. Smith  2017  

   
  

 

 
 

E-MAIL: y-iwabuchi@tohoku.ac.jp  TEL: 795-6846 
E-MAIL: ysasano@tohoku.ac.jp  TEL: 795-6848 

  
 

-36-

   YAL-PHA225J   
      
  

 
5

 

 
 

 SGD PBL e-learning  

    

1  
 

 

C3-(3)- -1,2 C3-(3)- -1,2 

2  
(1) 

LDA

 

C3-(1)- -1,2,4 C3-(3)- -1,2 C3-(3)- -1 

3  
(2) 

-

 

C3-(3)- -1,2,3 

4  (1) 
- aldol

 

C3-(3)- -1,2,3 

5  (2) 
Claisen Claisen Claisen

(Dieckmann )  

C3-(3)- -1,2,3 

6  (1) 
 

C3-(1)- -1,2 C3-(3)- -1 C3-(3)- -2 

7  (2) 
 

C3-(3)- -1 

8  
-

(1) 

-

 

C3-(2)- -1 

9  
-

(2) 
 

C3-(2)- -1 

10  (1) 
 

C1-(1)- -1,2 

11  (2) 
 

C3-(1)- -9 

-37-－36－



   YAL-PHA225J   
      
  

 
5

 

 
 

 SGD PBL e-learning  

    

1  
 

 

C3-(3)- -1,2 C3-(3)- -1,2 

2  
(1) 

LDA

 

C3-(1)- -1,2,4 C3-(3)- -1,2 C3-(3)- -1 

3  
(2) 

-

 

C3-(3)- -1,2,3 

4  (1) 
- aldol

 

C3-(3)- -1,2,3 

5  (2) 
Claisen Claisen Claisen

(Dieckmann )  

C3-(3)- -1,2,3 

6  (1) 
 

C3-(1)- -1,2 C3-(3)- -1 C3-(3)- -2 

7  (2) 
 

C3-(3)- -1 

8  
-

(1) 

-

 

C3-(2)- -1 

9  
-

(2) 
 

C3-(2)- -1 

10  (1) 
 

C1-(1)- -1,2 

11  (2) 
 

C3-(1)- -9 

-37-－37－



12  (3) 
 

C3-(1)- -9 

13  (1) 
 

C3-(2)- -4,5 

14  (2) 
 

C3-(2)- -4,5 

15   
 

C6-(2)- -1 C6-(2)- -1 

 80% 20%  

  ( ) J. G. Smith   2017  

 
2008  

I. Fleming 2002  

 

 
 

 

 
 

E-MAIL: masanori.shigeno.e5@tohoku.ac.jp  TEL: 795-5917 

  

 

-38-

   YAL-PHA227J   
      
  

  

 

 

  

 SGD PBL e-learning  

    

1    

C5-(1)- -1, C5-(1)- -1, C5-(1)- -1 

2   

C5-(1)- -1, 2, 3, 4, C5-(1)- -1, C5-(1)- -1,2 

3    

C5-(1)- -1, 4, C5-(1)- -1, C5-(1)- -1,2 

4   
 

C5-(1)- -1, 4, C5-(1)- -1, C5-(1)- -1,2 

5    

C5-(1)- -1 

6  
 

 

C5-(1)- -1, C5-(2)- -5, C5-(2)- -1 

7  
 

 

C5-(1)- -1, C5-(2)- -5, C5-(2)- -1 

8   

 

C5-(1)- -1, C5-(1)- -1, C5-(1)- -1, C5-(2)- -5, C5-(2)- -1, C6-(6)- -2, 4, 

E2-(7)- -1, 2, E2-(10)- -1, 2, 3, 4, E2-(10)- -3, E2-(10)- -1, 2, E2-(10)-

-1 

-39-－38－



   YAL-PHA227J   
      
  

  

 

 

  

 SGD PBL e-learning  

    

1    

C5-(1)- -1, C5-(1)- -1, C5-(1)- -1 

2   

C5-(1)- -1, 2, 3, 4, C5-(1)- -1, C5-(1)- -1,2 

3    

C5-(1)- -1, 4, C5-(1)- -1, C5-(1)- -1,2 

4   
 

C5-(1)- -1, 4, C5-(1)- -1, C5-(1)- -1,2 

5    

C5-(1)- -1 

6  
 

 

C5-(1)- -1, C5-(2)- -5, C5-(2)- -1 

7  
 

 

C5-(1)- -1, C5-(2)- -5, C5-(2)- -1 

8   

 

C5-(1)- -1, C5-(1)- -1, C5-(1)- -1, C5-(2)- -5, C5-(2)- -1, C6-(6)- -2, 4, 

E2-(7)- -1, 2, E2-(10)- -1, 2, 3, 4, E2-(10)- -3, E2-(10)- -1, 2, E2-(10)-

-1 

-39-－39－



 

9   
 

E2-(10)- -1,2, 3, 4, E2-(10)- -1, 2, 3, E2-(10)- -1 

10    

C5-(2)- -1, C5-(2)- -1 

11  
 

 

C5-(2)- -1, 4, E2-(1)- -1, 2, E2-(1)- -1, 2, 4, E2-(1)- -3, 10 

12  
 

 

C5-(2)- -1, C7-(2)- -1, C8-(2)- -1, 2, E2-(2)- -1, 2, E2-(2)- -1, 3,  

E2-(6)- -1 

13  
 

 

C5-(1)- -1, C5-(2)- -1, E2-(3)- -1, 2, 3 

14  
 

 

C5-(1)- -1, C5-(2)- -1, E2-(4)- -1, 3 

15   

 

C5-(1)- -1, C5-(2)- -1, C5-(2)- -1, 4, C6-(6)- -1, 4, C7-(2)- -1,  

C8-(2)- -1, 2, E2-(1)- -1, 2, E2-(1)- -1, 2, 4, E2-(1)- -3, 9, 10,  

E2-(2)- -1, 2, E2-(2)- -1, 3, E2-(3)- -1, 2, 3, E2-(4)- -1, 3, E2-(6)- -1,  

 90 10  

  2  

 
   

     
  

 

 
 

E-MAIL teigo.asai.c8@tohoku.ac.jp TEL 022-795-6822 
E-MAIL takuya.sasaki.b4@tohoku.ac.jp  TEL 022-795-5503 

   
 

-40-

   YAL-PHA212J   
      
   

  

 

 

 

 

 SGD PBL e-learning  

    

1   
 

C2-(3) 

2  
 

Lambert-Beer

 

C2-(4)- -1,6 

3    

C2-(4)- -2,6 

4  
  

C2-(5)- -1,2,3,4 

5  
  

C2-(5)- -1, 3; C2-(2)- -4 

6  
 

 

C2-(5)- -1,3 

7  
 

 

C2-(5)- -1,2,4,5 

 
 
 

-41-－40－



   YAL-PHA212J   
      
   

  

 

 

 

 

 SGD PBL e-learning  

    

1   
 

C2-(3) 

2  
 

Lambert-Beer

 

C2-(4)- -1,6 

3    

C2-(4)- -2,6 

4  
  

C2-(5)- -1,2,3,4 

5  
  

C2-(5)- -1, 3; C2-(2)- -4 

6  
 

 

C2-(5)- -1,3 

7  
 

 

C2-(5)- -1,2,4,5 

 
 
 

-41-－41－



8  
  

C2-(5)- -5 

9    

C2-(3)- -2; C2-(5)- -5 

10    

C2-(3)- -2 

11    

C2-(3)- -2 

12  
 

 

C2-(3)- -1; C2-(3)- -6 

13   
 

C2-(4)- -1; C3-(4)- -1,2,3 

14   
 

C2-(4)- -1; C3-(4)- -1,2,3 

15    

C2-(4)- -1; C3-(4)- -1,2,3 

 100%  

 
4 2021  

4 2021  

 

2009  

 

1988  

1991  

94 2003  

II 2  III. 

2016  
  

 

 
 

E-MAIL: t-oe@mail.pharm.tohoku.ac.jp TEL: 795-6817 

-42-

Classroom  

  
 

-43-－42－



Classroom  

  
 

-43-－43－



   YAL-PHA217J   
      
    

  

 

 

 
 

 SGD PBL e-learning  

    

1   
 

C1-(1)- -1 

2  
(I) 

 

C1-(1)- -2 

3  
(II) 

 

C1-(1)- -2 

4  (I)  

C1-(1)- -5 

5  (II)  

C1-(1)- -5 

6  
  

C1-(1)- -4 

7  (I) 
SPECT

PET  

C1-(1)- -5, C2-(6)- -5 

8  (II) 
 

C1-(1)- -3 

 

-44-

9  (III) 
 

C1-(1)- -3 

10  (IV) 
PET

 

C1-(1)- -3 

11  
(I) 

 

 

12  
II   

 

13  
(I) 

 

D2-(1)- -1,2,3 

14  
(II) 

 

D2-(1)- -1,2,3 

15   
 

D2-(1)- -1,2,3 

 100%  

 5 / /   

  
  

 

 
 

E-MAIL: shozo.furumoto.b6@tohoku.ac.jp TEL: 795-7801 

  
 

-45-－44－



9  (III) 
 

C1-(1)- -3 

10  (IV) 
PET

 

C1-(1)- -3 

11  
(I) 

 

 

12  
II   

 

13  
(I) 

 

D2-(1)- -1,2,3 

14  
(II) 

 

D2-(1)- -1,2,3 

15   
 

D2-(1)- -1,2,3 

 100%  

 5 / /   

  
  

 

 
 

E-MAIL: shozo.furumoto.b6@tohoku.ac.jp TEL: 795-7801 

  
 

-45-－45－



   YAL-PHA218J   
   4   
    

  

 ESR NMR X

A  

 

 

 

 

 

 SGD PBL e-learning  

    

1  I Lambert-Beer  

C1-(1)- -1,2,4,5 C1-(2)- -3 C2-(4)- -1 

2  II 
Franck-Condon  

C1-(1)- -1,2 C2-(4)- -1 

3  
III I 

Jablonski diagram 
C1-(1)- -1,2,4 C2-(4)- -1,2 

4  II 
 

C1-(1)- -1,2 C2-(4)- -2 

5  III 
 

C1-(1)- -1,2,4 C2-(4)- -2 

6  I 
 

C1-(1)- -1,2,4,5 C2-(4)- -3 

7  II 
 

C1-(1)- -1,2,4,5 C2-(4)- -3 C3-(4)- -1,2 

8  
 

 

C1-(1)- -4 C2-(4)- -5 

9  X I 
X

 

C1-(1)- -6 

10  X II 
X  

C1-(1)- -6 C2-(4)- -1,2 

 
 

-46-

11  I 
 

C1-(1)- -2,3 

12  II 
Van der Waals Lennard-Jones

 

C1-(1)- -1,2,3,4,5,6,7 

13  I  

C1-(1)- -1,3 C2-(4)- -1 C3-(4)- -1,2,3 

14  II 
NMR

 

C1-(1)- -1,3 C2-(4)- -1 C3-(4)- -1,2,3,4,5 

15  III 
NMR ESR  

C1-(1)- -1,3 C2-(4)- -1 C3-(4)- -1,2,3,4 

 ~30% ~60% ~10%  

 

 

 R Chang 2003  

1992  

I II 1990  

 D. A. McQuarrie J. D. Simon  

 2000  
  

 

 
 

MAIL: takakazu.nakabayashi.e7@tohoku.ac.jp   TEL 795-6855 

  
 

-47-－46－



11  I 
 

C1-(1)- -2,3 

12  II 
Van der Waals Lennard-Jones

 

C1-(1)- -1,2,3,4,5,6,7 

13  I  

C1-(1)- -1,3 C2-(4)- -1 C3-(4)- -1,2,3 

14  II 
NMR

 

C1-(1)- -1,3 C2-(4)- -1 C3-(4)- -1,2,3,4,5 

15  III 
NMR ESR  

C1-(1)- -1,3 C2-(4)- -1 C3-(4)- -1,2,3,4 

 ~30% ~60% ~10%  

 

 

 R Chang 2003  

1992  

I II 1990  

 D. A. McQuarrie J. D. Simon  

 2000  
  

 

 
 

MAIL: takakazu.nakabayashi.e7@tohoku.ac.jp   TEL 795-6855 

  
 

-47-－47－



   YAL-PHA236J   
      
   

  
 

 

 
 

 SGD PBL e-learning  

    

1   
ATP  

C6-(5)- -1, C6-(5)- -1 

2   

ATP

 

C6-(5)- -2 

3  
 

I  
 

C6-(5)- -3 

4  
 

II  

ATP

 

C6-(5)- -3,-4,-5, C6-(5)- -3 

5  
 

cAMP

 

C6-(5)- -4,-5 C6-(5)- -1,-2,-3 

6   
 

C6-(5)- -1, C6-(5)- -3 

7   
 

C6-(5)- -1 

8    

C6-(5)- -2, C6-(5)- -2 

9   
 

C6-(6)- -2, -3, -4 

-48-

10   
PI  

C6-(6)- -2, -3, -4 

11   
 

C6-(4)- -1,-2 

12    

C6-(4)- -1,-2 

13   
 

C6-(4)- -1,-2, C6-(4)- -1,-2 

14  
 

 

C7-(1)- -1,-2 

15   
 

 

 80 20  

 
Essential   

 MOLECULAR BIOLOGY OF THE CELL 6  Alexander Johnson, Julian Lewis  

Bruce Alberts 
  
  

E-MAIL: iaska@tohoku.ac.jp TEL: 795-6861 

  
 

-49-－48－



   YAL-PHA236J   
      
   

  
 

 

 
 

 SGD PBL e-learning  

    

1   
ATP  

C6-(5)- -1, C6-(5)- -1 

2   

ATP

 

C6-(5)- -2 

3  
 

I  
 

C6-(5)- -3 

4  
 

II  

ATP

 

C6-(5)- -3,-4,-5, C6-(5)- -3 

5  
 

cAMP

 

C6-(5)- -4,-5 C6-(5)- -1,-2,-3 

6   
 

C6-(5)- -1, C6-(5)- -3 

7   
 

C6-(5)- -1 

8    

C6-(5)- -2, C6-(5)- -2 

9   
 

C6-(6)- -2, -3, -4 

-48-

10   
PI  

C6-(6)- -2, -3, -4 

11   
 

C6-(4)- -1,-2 

12    

C6-(4)- -1,-2 

13   
 

C6-(4)- -1,-2, C6-(4)- -1,-2 

14  
 

 

C7-(1)- -1,-2 

15   
 

 

 80 20  

 
Essential   

 MOLECULAR BIOLOGY OF THE CELL 6  Alexander Johnson, Julian Lewis  

Bruce Alberts 
  
  

E-MAIL: iaska@tohoku.ac.jp TEL: 795-6861 

  
 

-49-－49－



   YAL-PHA237J   
      
   

  

 
 

 

DNA  

 

RNA  

 

 SGD PBL e-learning  

    

1   
 

C7-(1)- -1 

2   
 

C6-(7)- -2 

3  DNA  
DNA  

C6-(4)- -1 

4  DNA  
DNA  

C6-(4)- -1 

5  DNA  
DNA  

C6-(4)- -1 

6   
 

C6-(4)- -1,2 

7   
RNA  

C6-(4)- -2, C6-(4)- -1 

8   
 

C6-(4)- -2,3 

9   
 

C6-(4)- -2,3 

10  RNA  
RNA  

C6-(4)- -2,3; C6-(4)- -4 

11   
 

 

12   
 

C3-(3)- -3 

13  
 

 

C6-(4)- -1,2 

 

-50-

14   
 

C6-(4)- -1,2 

15  
 

 

C6-(4)- -5; C7-(1)- -3 

 90% 10%  

 Essential  

  

 
 

 

 

 
 

E-MAIL: toshifumi.inada.a3@tohoku.ac.jp TEL: 03-5449-5275 
  

 

-51-－50－



14   
 

C6-(4)- -1,2 

15  
 

 

C6-(4)- -5; C7-(1)- -3 

 90% 10%  

 Essential  

  

 
 

 

 

 
 

E-MAIL: toshifumi.inada.a3@tohoku.ac.jp TEL: 03-5449-5275 
  

 

-51-－51－



   YAL-PHA253J   
      
   

  

 
 

 

 

 SGD PBL e-learning  

    

1   
 

C7-(1)- -1 2, C7-(2)- -1, E2-(3)- -5, 

2   
cAMP ACE

 

E2-(3)- -2 

3   
 

E2-(3)- -3 

4   
 

E2-(3)- -1 

5   
 

E2-(3)- -4 

6  
 

 

E2-(3)- -3 E2-(1)- -8 

7  
 

 

C7-(2)- -1 2, E2-(3)- -1 3 

 
 

-52-

8    

C7-(1)- -1, E2-(3)- -4 5 

9   
 

C7-(1)- -1, C7-(2)- -1, E2-(3)- -6 8 

10  
 

 

E2-(5)- -2 3 

11  
  

E2-(2)- -1 4 

12    

C7-(1)- -1, E2-(6)- -1 3, E2-(6)- -1, E2-(6)- -1, E2-(6)- -3 

13    

E2-(7)- -4 13 

14    

E2-(7)- -1 3 

15    

E1-(4)-4 

 45% 45% 10%  

  

 
   

 

 

 
 

 

 
 

E-MAIL: takuya.sasaki.b4@tohoku.ac.jp  TEL: 022-795-5503 

  
 

-53-－52－



8    

C7-(1)- -1, E2-(3)- -4 5 

9   
 

C7-(1)- -1, C7-(2)- -1, E2-(3)- -6 8 

10  
 

 

E2-(5)- -2 3 

11  
  

E2-(2)- -1 4 

12    

C7-(1)- -1, E2-(6)- -1 3, E2-(6)- -1, E2-(6)- -1, E2-(6)- -3 

13    

E2-(7)- -4 13 

14    

E2-(7)- -1 3 

15    

E1-(4)-4 

 45% 45% 10%  

  

 
   

 

 

 
 

 

 
 

E-MAIL: takuya.sasaki.b4@tohoku.ac.jp  TEL: 022-795-5503 

  
 

-53-－53－



   YAL-PHA241J   
      
    

  

 

 

 
 

 

 

 SGD PBL e-learning  

    

1  
 

 
 

D1-(3)- -1,2,3 

2  
 

 
 

D1-(3)- -1,2,3 

3    

D1-(3)- -1,2,3 

4  
 

 
D1-(3)- -1,2,3 

5   
 

D1-(3)- -1,2,3 C6-(2)- -1 

6   
 

D1-(3)- -1,2,3 C6-(2)- -1 

7   
 

D1-(3)- -1,2,3 C6-(2)- -1 

8   
 

D1-(3)- -4 

9    

D1-(3)- -5,6,7,8 

10    

D1-(3)- -5,6,7,8 

11   
 

D2-(1)- -1 

 

-54-

12    

C6-(7)- -1 C6-(7)- -1,2 D2-(1)- -1,2,3 

13    

D2-(1)- -2,3,4 E1-(4)-1,2,3 

14    

D2-(1)- -3,4,5,6,7 

15  
 

 

D2-(1)- -1,2,3,4,5 

 75% 25  
 - -   
  
  

 

 
 

E-MAIL: atsushi.matsuzawa.c6@tohoku.ac.jp TEL: 795-6827 
  

 

-55-－54－



   YAL-PHA241J   
      
    

  

 

 

 
 

 

 

 SGD PBL e-learning  

    

1  
 

 
 

D1-(3)- -1,2,3 

2  
 

 
 

D1-(3)- -1,2,3 

3    

D1-(3)- -1,2,3 

4  
 

 
D1-(3)- -1,2,3 

5   
 

D1-(3)- -1,2,3 C6-(2)- -1 

6   
 

D1-(3)- -1,2,3 C6-(2)- -1 

7   
 

D1-(3)- -1,2,3 C6-(2)- -1 

8   
 

D1-(3)- -4 

9    

D1-(3)- -5,6,7,8 

10    

D1-(3)- -5,6,7,8 

11   
 

D2-(1)- -1 

 

-54-

12    

C6-(7)- -1 C6-(7)- -1,2 D2-(1)- -1,2,3 

13    

D2-(1)- -2,3,4 E1-(4)-1,2,3 

14    

D2-(1)- -3,4,5,6,7 

15  
 

 

D2-(1)- -1,2,3,4,5 

 75% 25  
 - -   
  
  

 

 
 

E-MAIL: atsushi.matsuzawa.c6@tohoku.ac.jp TEL: 795-6827 
  

 

-55-－55－



   YAL-PHA262J   
      
  

  

 

 

 

 

 

 

 

 SGD PBL e-learning  

    

1  
  

E4-(2)- -1 2 

2  
 

 

E4-(2)- -1 2 

3  ( ) 

E4-(2)- -1 3,6 

4  (2) 
 

5   
 

E4-(2)- -4 

6  
 

E4-(2)- -4

7  
(1) 

 

E4-(2)- -1 3,6 

8 
(2) 

 

E4-(2)- -1 3,6 

 

-56-

9    

 
E4-(2)- -1 3, 5 6 

10   
 

E4-(2)- -5 

11   
 

E4-(2)- -3 

12   
 

E1-(1)- -7 E3-(3)- -2, E3-(3)-  

13  
 

 

E1-(1)- -7 E3-(3)- -2, E3-(3)-  

14  
  

E1-(1)- -7 E4-(1)- -4 E4-(1)- -6 E4-(1)- -5  E4-(1)- -5 

15  
 

 

E4-(1)- -4  E4-(1)- -6  E4-(1)- -5  E4-(1)- -5 

 (1155%) (8855%)  

  4  2022  

 

      2008  
Clinical Pharmacokinetics and Pharmacodynamics: concepts and applications  
Fourth Edition  Malcolm Rowland and Thomas N. Tozer  
Lippincott Williams and Wilkins (2009) 

 (2009) 

 
 

  

  

  
 

-57-－56－



9    

 
E4-(2)- -1 3, 5 6 

10   
 

E4-(2)- -5 

11   
 

E4-(2)- -3 

12   
 

E1-(1)- -7 E3-(3)- -2, E3-(3)-  

13  
 

 

E1-(1)- -7 E3-(3)- -2, E3-(3)-  

14  
  

E1-(1)- -7 E4-(1)- -4 E4-(1)- -6 E4-(1)- -5  E4-(1)- -5 

15  
 

 

E4-(1)- -4  E4-(1)- -6  E4-(1)- -5  E4-(1)- -5 

 (1155%) (8855%)  

  4  2022  

 

      2008  
Clinical Pharmacokinetics and Pharmacodynamics: concepts and applications  
Fourth Edition  Malcolm Rowland and Thomas N. Tozer  
Lippincott Williams and Wilkins (2009) 

 (2009) 

 
 

  

  

  
 

-57-－57－



   YAL-PHA228J   
      
   

  

 
 

 

 

 

 

 

 SGD PBL e-learning  

    

1    

G-(1)-1,2,4 

2    

G-(1)-1,2,4 

3   
AI

 

C4-(3)- -1, E2-(8)- -1,2,3, E2-(8)- -1 

4   

IT,

 

C4-(3)- -1, E2-(8)- -1,2,3, E2-(8)- -1 

5    

C4-(3)- -1, E2-(8)- -1,2,3, E2-(8)- -1 

6   
 

B-(2)- -1, B-(3)- -3, E5-(2)- -1, G-(2)-1,3 

7    

B-(2)- -1, B-(3)- -3, E5-(2)- -1, G-(2)-1,3 

8   
 

 

  

-58-

 
  

2022  

 

  2020  

discovery development   (2012) 

    (2009) 

    C  G  Wermuth   

 (2011) 

 
 

 

 
E-mail Classroom  
E-MAIL: doi_taka@mail pharm tohoku ac jp 

  
 

-59-－58－



 
  

2022  

 

  2020  

discovery development   (2012) 

    (2009) 

    C  G  Wermuth   

 (2011) 

 
 

 

 
E-mail Classroom  
E-MAIL: doi_taka@mail pharm tohoku ac jp 
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   YAL-PHA229J   
      
     

  

 

 

 
 

 SGD PBL e-learning  

    

1  
 

 

C1-(1)- -1,2,3  C1-(3)- -5,7  C3-(3)- -1 

2  
 

 

C1-(1)- -1,2,3  C4-(2)- -1 

3  
 

 

C3-(3)- -1  C4-(2)- -1 

4  
 

 

C3-(3)- -1 C4-(2)- -1 

5  
 

 

C3-(3)- -1 C4-(2)- -1 

6  
 

 

C3-(3)- -1 C4-(2)- -1 

7   
1  

C3-(3)- -1 C4-(2)- -1 

8  
 

 

9 
 
  

 

C1-(1)- -1,2  C1-(3)- -5,7  C3-(5)- -1,4,5 

10 
 
  

 

C1-(1)- -1,2  C1-(2)- -4 C1-(3)- -7  C3-(1)- -5,6 

11 
 
  

 

C2-(2)- -1  C3-(5)- -4 

12 
 
  

 

C2-(2)- -1  C3-(5)- -4 

13 
 
  

 

C3-(5)- -4 

14   

-60-

  C3-(5)- -4 

15 
 
 

 
 

C1-(3)- -5,7  C2-(2)- -1 

 
  
  
  

 

 
 

E-MAIL:naohiko.yoshikai.c5@tohoku.ac.jp , 
masanori.shigeno.e5@tohoku.ac.jp   

  
 

-61-－60－



  C3-(5)- -4 

15 
 
 

 
 

C1-(3)- -5,7  C2-(2)- -1 

 
  
  
  

 

 
 

E-MAIL:naohiko.yoshikai.c5@tohoku.ac.jp , 
masanori.shigeno.e5@tohoku.ac.jp   

  
 

-61-－61－



   YAL-PHA213J   
      
   

  

 

 

 
 

 SGD PBL e-learning  

    

1   
 

C2-(6) 

2  
 

 

C2-(6)- -1 

3  
 

validation

 

C2-(1)- -2,3; C2-(6)- -2 

4   
 

C2-(6)- -1 

5  
 

 

C2-(5)- -1,3,5; C2-(6)- -1 

6  
 

 

C2-(5)- -1,3,5; C2-(6)- -1 

7  
 

 

C2-(5)- -1 

8   
 

C2-(5)- -1; C2-(6)- -3 

9   
 

C2-(5)- -1 

10    

C2-(4)- -1; C2-(5)- -5; C2-(6)- -1 

 
-62-

11    

C2-(4)- -1; C2-(5)- -5; C2-(6)- -1 

12  
 

 

C2-(4)- -1; C6-(2)- -1 

13  
 

 

C2-(4)- -1; C6-(2)- -1 

14    

C2-(6)- -2,3 

15    

C2-(6)- -2,3 

 100%  

  

 

3 2010  

3 2017  

4 2021  

2009  
  

 

 
 

E-MAIL: t-oe@mail.pharm.tohoku.ac.jp TEL: 795-6817 

Classroom   
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11    

C2-(4)- -1; C2-(5)- -5; C2-(6)- -1 

12  
 

 

C2-(4)- -1; C6-(2)- -1 

13  
 

 

C2-(4)- -1; C6-(2)- -1 

14    

C2-(6)- -2,3 

15    

C2-(6)- -2,3 

 100%  

  

 

3 2010  

3 2017  

4 2021  

2009  
  

 

 
 

E-MAIL: t-oe@mail.pharm.tohoku.ac.jp TEL: 795-6817 

Classroom   

  
 

-63-－63－



   YAL-PHA216J   
      
    

  

 
2 3 B

 

 
 

 SGD PBL e-learning  

    

1   
 

C1-(2)- -2,5,6,7 C1-(2)- -2 

2    

E5-(1)- -2 ,E5-(1)- -2 ,E5-(1)- -3 

3   
 

E5-(1)- -3 ,E5-(1)- -3 

4    

E5-(1)- -1, E5-(1)- -4 

5    

E5-(1)- -4 

6   
 

E5-(1)- -2 

7   
 

E5-(1)- -2 

8   
 

E5-(1)- -2 

9   
 

E5-(1)- -1 

10   
 

E5-(1)- -1 

11    

E5-(1)- -1 

 
 

-64-

12    

E5-(1)- -1 

13    

E5-(1)- -1 

14  
 

 

E5-(1)- -2 

15  
 

 

E5-(1)- -2 

 80 20  

  

 

2   

ISBN: 978-4-7598-1628-0 2018  

2

ISBN: 978-4-8079-0906-3 2018  
  

 

 
 

E-mail: t-konno@tohoku.ac.jp  
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12    

E5-(1)- -1 

13    

E5-(1)- -1 

14  
 

 

E5-(1)- -2 

15  
 

 

E5-(1)- -2 

 80 20  

  

 

2   

ISBN: 978-4-7598-1628-0 2018  

2

ISBN: 978-4-8079-0906-3 2018  
  

 

 
 

E-mail: t-konno@tohoku.ac.jp  
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   YAL-PHA254J   
      
     

  

 

 

 

 

 SGD PBL e-learning  

    

1 
  

 

C4-(3)- -6, C7-(2)- -1, C7-(2)- -1,2, E2-(5)- -4,5 

2 
  

 

C4-(3)- -3, C7-(2)- -1, E2-(3)- -7, E2-(5)- -2,3 

3 
  

 

C4-(3)- -6, C7-(2)- -1 

4 
 

 
 

C6-(2)- -1, C7-(2)- -1, C7-(2)- -1, C8-(2)- -1, E2-(2)- -1,2,3, E2-(2)- -3 

5 
 

 
 

C4-(3)- -2, E2-(2)- -1,2,3, E2-(2)- -1 C8-(2)- -4, C8-(2)- -5, E2-(2)- -

2 

6  
 

 
 

C7-(2)- -1, E2-(3)- -3,4,5 

7  
 

 
 

C7-(2)- -1, E2-(3)- -2,4,5 

8  
 

 
 

C7-(2)- -1, E2-(3)- -1 

9    

C8-(2)- -1, C8-(2)- -1, C8-(4)- -1,2 

 

-66-

10   
 

C8-(3)- -1,2,3,4,5,6, C8-(4)- -3,4,5,6,7 

11    

C8-(3)- -1,2,3,4,5,6, C8-(2)- -1,2, E2-(7)- -1,2, E2-(7)- -1, E2-(7)- -1 

12    

C4-(3)- -5, E2-(7)- -1 

13    

C4-(3)- -6 

14    

C4-(3)- -3, C4-(3)- -4, C8-(3)- -1,2, C8-(4)- -8,9, E2-(7)- -1,2 

15    

C4-(3)- -1, C8-(2)- -1, C8-(3)- -1, C8-(4)- -1,2, E2-(7)- -1,2,3,4,5 

 50 50  

    

 

New  

 

 

 

 
 

 

Classroom

 

 

 
 

E-MAIL: noriyasu.hirasawa.c7@ tohoku.ac.jp TEL: 022-795-6809 

E-MAIL: t-moriya@pha.ohu-u.ac.jp TEL: 024-932-9156 
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10   
 

C8-(3)- -1,2,3,4,5,6, C8-(4)- -3,4,5,6,7 

11    

C8-(3)- -1,2,3,4,5,6, C8-(2)- -1,2, E2-(7)- -1,2, E2-(7)- -1, E2-(7)- -1 

12    

C4-(3)- -5, E2-(7)- -1 

13    

C4-(3)- -6 

14    

C4-(3)- -3, C4-(3)- -4, C8-(3)- -1,2, C8-(4)- -8,9, E2-(7)- -1,2 

15    

C4-(3)- -1, C8-(2)- -1, C8-(3)- -1, C8-(4)- -1,2, E2-(7)- -1,2,3,4,5 

 50 50  

    

 

New  

 

 

 

 
 

 

Classroom

 

 

 
 

E-MAIL: noriyasu.hirasawa.c7@ tohoku.ac.jp TEL: 022-795-6809 

E-MAIL: t-moriya@pha.ohu-u.ac.jp TEL: 024-932-9156 
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   YAL-PHA242J   
      
  

  

 

 

 
 

 

 

 SGD PBL e-learning  

    

1   
 

D1-(1)- -1 

2   
 

D1-(1)- -1 

3   
 

D1-(1)- -1,2,3 

4   
 

D1-(1)- -1,2,3,4 

5   
 

D1-(2)- -1,2, -1 

6  
 

 
 

D2-(2)- -3 

7   
 

D1-(3)- -3, D2-(1)- -2,3,4,6 

8   
 

D1-(3)- -3, D2-(1)- -2,3,4,6 

9   
 

D2-(1)- -4, D2-(2)- -1,2,4,5 

10   
 

D2-(2)- -1,2,4,6 

11   
 

D2-(2)- -3,5 

12   
 

D2-(2)- -1,2,3 

 

-68-

13   
 

D2-(2)- -1,2 

14   
 

D1-(2)- -1,2 

15   
 

D2-(2)- -1,2,3, -1,2,3 

 40% 40% 20%  
 

 

 

 

 
 

E-MAIL: yoshiro.saito.a8@tohoku.ac.jp TEL: 795-6872 
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13   
 

D2-(2)- -1,2 

14   
 

D1-(2)- -1,2 

15   
 

D2-(2)- -1,2,3, -1,2,3 

 40% 40% 20%  
 

 

 

 

 
 

E-MAIL: yoshiro.saito.a8@tohoku.ac.jp TEL: 795-6872 
  

 

-69-－69－



   YAL-PHA210J   
      
 

  

 

  

 SGD PBL e-learning

 

C2-(1)- -1 2, C2-(2)- -2 3, C2-(2)- -1, C2-(3)- -1,2,5 

 

   

 4 2021

  

 

-70-

 
 

E-MAIL: t-oe@mail.pharm.tohoku.ac.jp TEL: 022-795-6817 

  
 

-71-－70－



   YAL-PHA210J   
      
 

  

 

  

 SGD PBL e-learning

 

C2-(1)- -1 2, C2-(2)- -2 3, C2-(2)- -1, C2-(3)- -1,2,5 

 

   

 4 2021

  

 

-70-

 
 

E-MAIL: t-oe@mail.pharm.tohoku.ac.jp TEL: 022-795-6817 

  
 

-71-－71－



   YAL-PHA210J   
      
  

  

 
 

 
 

 

 SGD PBL e-learning  

 

 

 
 

 

C1-(2)- -2 3, C1-(2)- -2 

 

 

C2-(2)- -1 4 

 

 

C2-(2)- -1, C2-(4)- -1 

 

 

C1-(1)- -1,2, C2-(4)- -2 

  SDS-PAGE  

 

C2-(4)- -1, C2-(5)- -1 

 

 

C1-(1)- -5, C1-(1)- -1 2, C2-(4)- -3 

  

  

 

-72-

 

4 I 1992  

 P. W. Atkins  

2009  

1992  
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4 I 1992  

 P. W. Atkins  

2009  

1992  
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   YAL-PHA220J   
      

 
 

 
(   ) 

  

 

 

 
IR

NMR  

 SGD PBL e-learning  

 
 

 

 1  

1 2 3 4 5  

6  

C3-(3)- -1,2, -1,2  C3-(4)- -1,2,3,4,5, -1 
 2  

1  

  

2  

 

 

3  

 Grignard  

4  

  

C3-(1)- -9, -6  C3-(2)- -1,2,3,4,5  C3-(3)- -1,2, -1  C3-(4)- -2,3,4,5, -1 

 3

1

2

3

-74-

 

C5-(1)- -1,2, -1, -1,2, -3 

   

  

 1  (1988) 

3 [1]  (1990) 

           (2004) 

           (2004) 

 2 J. W. Zubrick  (2011) 

 (1988) 

2 L. F Tietze T. Eicher  (1995) 

 MS, IR, NMR 8  

R. M. Silverstein F. X. Webster D. J. Kiemle D. L. Bryce  

  (2016) 

 
Classroom

 

 

  

  

 

-75-－74－



 

C5-(1)- -1,2, -1, -1,2, -3 

   

  

 1  (1988) 

3 [1]  (1990) 

           (2004) 

           (2004) 

 2 J. W. Zubrick  (2011) 

 (1988) 

2 L. F Tietze T. Eicher  (1995) 

 MS, IR, NMR 8  

R. M. Silverstein F. X. Webster D. J. Kiemle D. L. Bryce  

  (2016) 

 
Classroom
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   YAL-PHA320J   
      

 
 

 
( ) 

  

 

 

Part 1 Part 2 Part 1

Part 2

 

 

IR, 

NMR

 

 SGD PBL e-learning  

 
 

 

 1  

1 2 3 4 5  

6  

C3-(1)- -2,3,4,5  C3-(3)- -1,2  C3-(4)- -1,2,3,4,5, -1,2 

 2  

1  

 

2  

 Friedel-Crafts  

3  

 

C3-(1)- -4,6,8,9  C3-(2)- -1,2,3,4,5, C3-(3)- -1,2, -1, C3-(4)- -1,2,3,4,5 

 
 
 
 

-76-

3  

 

 

 

 

C3-(1)- -9  C3-(2)- -5  C3-(3)- -1,2, -2,3, -1, -1  C3-(4)- -1,2,3,4,5, -1,2 

 4  
1  

 
2  

 
3  

 

C3-(1)- -9  C3-(2)- -4  C3-(3)- -1  C3-(4)- -1,2,3,4,5, -1  C5-(2)- -3, -1 

 5  
1  

 
2  

 
3  

 
C5-(1)- -1,2, -1, -1,2, -3   

 

  

 

1  (1988) 
3 [1]  (1990) 

           (2004) 
           (2004) 

 2  (2011) 
 (1988) 

2 L. F Tietze T. Eicher  
(1995  

 MS, IR, NMR 8  
R. M. Silverstein F. X. Webster D. J. Kiemle D. L. Bryce  

  (2016) 
 Classroom

 

 
  

  

-77-－76－



3  

 

 

 

 

C3-(1)- -9  C3-(2)- -5  C3-(3)- -1,2, -2,3, -1, -1  C3-(4)- -1,2,3,4,5, -1,2 

 4  
1  

 
2  

 
3  

 

C3-(1)- -9  C3-(2)- -4  C3-(3)- -1  C3-(4)- -1,2,3,4,5, -1  C5-(2)- -3, -1 

 5  
1  

 
2  

 
3  

 
C5-(1)- -1,2, -1, -1,2, -3   

 

  

 

1  (1988) 
3 [1]  (1990) 

           (2004) 
           (2004) 

 2  (2011) 
 (1988) 

2 L. F Tietze T. Eicher  
(1995  

 MS, IR, NMR 8  
R. M. Silverstein F. X. Webster D. J. Kiemle D. L. Bryce  

  (2016) 
 Classroom

 

 
  

  

-77-－77－



   YAL-PHA230J   
      

 
 

 
  

 
 

DNA

 

 

 

 

 

 

 

 

 

 SGD PBL e-learning  

 
 

 
1)  

 

2)  

   

PCR  

3)  

  

4)  

DNA

 

 

C6-(2)- -1, C7-(1)- -3 4 

-78-

 

 
1)  

lacZ
 

2)  

lacZ  

SDS-PAGE  

3)  

 

C6-(3)- -4, C6-(4)- -2, C6-(4)- -1~2, C7-(1)- -4 

 

 
1)  

 

2)  

2  

3)  

 

4)  

 

5) G  

 

C8-(3)- -4, C8-(3)- -1~2, C8-(3)- -1~3 
 50% 50%  
  
  
  
 
  
  

 

-79-－78－



 

 
1)  

lacZ
 

2)  

lacZ  

SDS-PAGE  

3)  

 

C6-(3)- -4, C6-(4)- -2, C6-(4)- -1~2, C7-(1)- -4 

 

 
1)  

 

2)  

2  

3)  

 

4)  

 

5) G  

 

C8-(3)- -4, C8-(3)- -1~2, C8-(3)- -1~3 
 50% 50%  
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   YAL-PHA250J   
      
  

  

 

 

 
 

 SGD PBL e-learning  

 
 

1  
2  
3  

C7-(1)- -2  E1-(1)- -1,2,3  E1-(3)-2  E2-(1)- -3,4  E2-(1)- -12  E2-(3)- -6 

 
1  
2  

C7-(1)- -2 D2-(1)- -4  E1-(4)-1  E3-(3)- -2 E4-(1)- -1 

 
1  
2  
3  

E4-(2)- -1-5  E4-(2)- -3 E5-(2)- -4  E5-(2)- -1 

  (40%)  (60%)  

  

  
  

 

 
 

  
 

-80-

   YPS-PHA321J   
  [ ]     
   ( )  ( ) 

  

 

 

 

 

 

 

 

 SGD PBL e-learning  

    

1   
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -1,2,3,4,5, C5-(2)- -1,2, 

C-5-(1)- -1,2,3   

2   
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1,   

3    

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1,   

4   (PKS) 
 

PKS  

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -2,3, C5-(2)- -1,2, C-5-

(1)- -1,2,3   

5  PKS 1 
PKS  

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -2,3, C5-(2)- -1,2, C-5-

(1)- -1,2,3   

6  PKS 2 
PKS  

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -2,3, C5-(2)- -1,2, C-5-

(1)- -1,2,3   

7   (NRPS) 
 

NRPS  

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -2,3, C5-(2)- -1,2, C-5-

(1)- -1,2,3 

8   
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -5, C5-(2)- -1,2, C-5-

(1)- -1,2,3 

9  1 
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -5, C5-(2)- -1,2, C-5-(1)-

-1,2,3 

-81-－80－





   YPS-PHA321J   
  [ ]     
   ( )  ( ) 

  

 

 

 

 

 

 

 

 SGD PBL e-learning  

    

1   
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -1,2,3,4,5, C5-(2)- -1,2, 

C-5-(1)- -1,2,3   

2   
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1,   

3    

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1,   

4   (PKS) 
 

PKS  

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -2,3, C5-(2)- -1,2, C-5-

(1)- -1,2,3   

5  PKS 1 
PKS  

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -2,3, C5-(2)- -1,2, C-5-

(1)- -1,2,3   

6  PKS 2 
PKS  

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -2,3, C5-(2)- -1,2, C-5-

(1)- -1,2,3   

7   (NRPS) 
 

NRPS  

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -2,3, C5-(2)- -1,2, C-5-

(1)- -1,2,3 

8   
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -5, C5-(2)- -1,2, C-5-

(1)- -1,2,3 

9  1 
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -5, C5-(2)- -1,2, C-5-(1)-

-1,2,3 

-81-－81－



10  2 
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -5, C5-(2)- -1,2, C-5-(1)-

-1,2,3 

11  3 
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -4, C5-(2)- -1,2, C-5-(1)-

-1,2,3 

12  1 
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -4, C5-(2)- -1,2, C-5-(1)-

-1,2,3 

13  2 
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -4, C5-(2)- -1,2, C-5-(1)-

-1,2,3 

14  3 
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -3, C5-(2)- -1,2, C-5-(1)-

-1,2,3 

15  3 
 

C4-(1)- -1,2  C4-(1)- -1,2,4, C4-(2)- -1, C5-(2)- -1,2,3,4,5, C5-(2)- -1,2, 

C-5-(1)- -1,2,3 

  

  

 
 2004  

2019  
  

 

 
 

E-MAIL: teigo.asai.c8@tohoku.ac.jp TEL: 795-6822 

  
 

-82-

   YPS-PHA322J   
  [ ]     
 

  

 

 

 SGD PBL e-learning  

    

1 
FGI

C3-(3)- -1,2

2 C-C
C3-(2)- -1,2,3 

3 

C3-(3)- -1,2,3 

4 
1,3-

Retro-aldol -

- retro-Claisen 1,3-

C3-(3)- -1,2,3 

5 
1,5-

Retro-Michael 1,5-

Robinson annulation Mannich

C3-(3)- -1,2,3 
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   YPS-PHA322J   
  [ ]     
 

  

 

 

 SGD PBL e-learning  

    

1 
FGI

C3-(3)- -1,2

2 C-C
C3-(2)- -1,2,3 

3 

C3-(3)- -1,2,3 

4 
1,3-

Retro-aldol -

- retro-Claisen 1,3-

C3-(3)- -1,2,3 

5 
1,5-

Retro-Michael 1,5-

Robinson annulation Mannich

C3-(3)- -1,2,3 
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6 

Umpolung

-

Strecker

C3-(3)- -1, C3-(3)- -1 

7 
C3-(1)- -9

8  

C3-(1)- -9, C3-(1)- -1,6,7

9 
C3-(1)- -9, C3-(1)- -1,3,4,5,6,7 

10 
C3-(1)- -9, C3-(1)- -2,3,4,5,7

11 

12 

13 

14 

15 

 
8 10% 90%  

7 40% 60%  

  

 
 
 
 
 
 
 
 
 
 

-84-

 

 

28 Clayden, Greeves, Warren, 

Christine L. Willis, Martin Willis 1998  

 10 2007  

Art in Organic Synthesis, 2nd Ed. by N. Anand, J. S. Bindra, S. Ranganathan, John 

Wiley & Sons (1988) 
  – - S. Warren, P. Wyatt

2014  

  
 

L. Kürti, B. Czakó 2006  

 

Classics in Total Synthesis by K. C. Nicolaou, E. J. Sorensen, VCH (1996) 

Classics in Total Synthesis II by K. C. Nicolaou, S. A. Snyder, Wiley-VCH (2003) 

Classics in Total Synthesis III by K. C. Nicolaou, J. S. Chen, Wiley-VCH (2011) 

 

James R. Hanson 2003  

 

Stuart Warren /   

1979  

 

 

 

 

 

E-MAIL: y-iwabuchi@tohoku.ac.jp TEL: 022-795-6846 

E-MAIL: tokuyama@mail.pharm.tohoku.ac.jp TEL: 022-795-6887 

E-MAIL: hirofumi.ueda.d8@tohoku.ac.jp TEL: 022-795-6878 

E-MAIL: hiroyuki.yamakoshi.e1@tohoku.ac.jp TEL: 022-795-6847 
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Christine L. Willis, Martin Willis 1998  

 10 2007  
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  – - S. Warren, P. Wyatt

2014  
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Stuart Warren /   

1979  

 

 

 

 

 

E-MAIL: y-iwabuchi@tohoku.ac.jp TEL: 022-795-6846 

E-MAIL: tokuyama@mail.pharm.tohoku.ac.jp TEL: 022-795-6887 

E-MAIL: hirofumi.ueda.d8@tohoku.ac.jp TEL: 022-795-6878 

E-MAIL: hiroyuki.yamakoshi.e1@tohoku.ac.jp TEL: 022-795-6847 

  
 

-85-

－85－



   YPS-PHA323J   
  [ ]     
   

  

 
 

 
 

 

 

 SGD PBL e-learning  

    

1 
 
 

DNA RNA 

DNA

RNA

 

C4-(1)- -1, C4-(1)- -2, C4-(3)- -1, C4-(3)- -1,2,3 

2 
 
  

 

C4-(1)- -1,2, C4-(2)- -1,2,3, C4-(2)- -1,2, C4-(3)- -5,E1-(1)- -3 

3 
 
 

 
 

C4-(1)- -2, C4-(2)- -1,2,3, C4-(3)- -2,3,4,5,6, E1-(1)- -3 

4 
 
 

 
 

C4-(1)- -2 

5 
 
 

 
 

C4-(3)- -1, C4-(3)- -1,2, C4-(3)- -1,2,3, C4-(3)- -6 

6 
 
 

1  

C4-(3)- -1,2,3, C4-(3)- -1,2,3,4, C4-(3)- -1,2,3,4,5, C4-(3)- -1,2,3 

7 
 
 

2  

C4-(3)- -1,2,3, C4-(3)- -1,2,3,4, C4-(3)- -1,2,3,4,5, C4-(3)- -1,2,3 

8 
 
 

  

C4-(3)- -1,2,3, C4-(3)- -1,2,3,4, C4-(3)- -1,2,3,4,5, C4-(3)- -1,2,3 

 (70%) (30%)  
  

 
  2020  

discovery development   (2012) 

-86-

    (2009) 

    C. G. Wermuth    

(2011) 
 

 

 

 
E-mail Classroom  
E-MAIL: tokuyama@mail.pharm.tohoku.ac.jp, hirofumi.ueda.d8@tohoku.ac.jp 

 SGD: 7,8  
 

-87-－86－



    (2009) 

    C. G. Wermuth    

(2011) 
 

 

 

 
E-mail Classroom  
E-MAIL: tokuyama@mail.pharm.tohoku.ac.jp, hirofumi.ueda.d8@tohoku.ac.jp 

 SGD: 7,8  
 

-87-－87－



   YPS-PHA324J   
  [ ]     

 

      
      
     
 

  

 
 

20 MS, IR, NMR, UV-vis

 

 
MS, IR, NMR, UV-vis

 

 SGD PBL e-learning  

    

1 
 
 

MS

IR

NMR

UV-vis  

 

C2-(4)- -3  C2-(4)- -1  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

2 
 
 

1

 1 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

3 
 
 

2

 2 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

4 
 
 

3

 3 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

5 
 
 

4

 1 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

6 
 
 

5

 2 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

7 
 
 

6

 3 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

-88-

8 
 
 

7

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

9 
 
 

8

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

10 
 
 

9

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

11 
 
 

10

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

12 
 
 

11

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

13 
 
 

12

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

14 
 
 

13

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

15 
 
  

 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

 (75%) (25%) 

  

 MS IR NMR 8  

R. M. Silverstein F. X. Webster D. J. Kiemle D. L. Bryce  

 2016  
  

 
  

E-MAIL: tokuyama@mail.pharm.tohoku.ac.jp TEL: 022-795-6887 

E-MAIL: hirofumi.ueda.d8@tohoku.ac.jp TEL: 022-795-6878 

  

 

-89-－88－



8 
 
 

7

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

9 
 
 

8

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

10 
 
 

9

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

11 
 
 

10

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

12 
 
 

11

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

13 
 
 

12

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

14 
 
 

13

 
 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

15 
 
  

 

C3-(4)- -1,2,3,4,5  C3-(4)- -1,2  C3-(4)- -1,2,3,4 

 (75%) (25%) 

  

 MS IR NMR 8  

R. M. Silverstein F. X. Webster D. J. Kiemle D. L. Bryce  

 2016  
  

 
  

E-MAIL: tokuyama@mail.pharm.tohoku.ac.jp TEL: 022-795-6887 

E-MAIL: hirofumi.ueda.d8@tohoku.ac.jp TEL: 022-795-6878 

  

 

-89-－89－



YPS-PHA301J 
 [ ] 
   ( ) ( )  

     

SGD PBL e-learning

1 

A-(1)- -1 7, A-(2)- -1 4, A-(3)- -1 10, A-(3)- -1,2, E1-(2)- -1, E1-(3)-

1,2, E2-(3)- -1 5 

2 

COVID-19

E1-(4)-3, F-(2)- -18, F-(2)- -3, 12,F-6(1)4 

3 
10

E2-(2)- -9, E2-(3)- -1 5, E2-(8)- -1 4 

4 

E2-(4)- -1 4, E2-(7)- -1 

5 

-90-

E1-(3)-1 

6 

E2-(3)- -4, E2-(3)- -1 5 

7 

E2-(5)- -1 3 

8 

E2-(4)- -1 4 

9 

E2-(2)- -1 3, E2-(2)- -2,8,9, E2-(2)- -1, E2-(2)- -1 

10 

11 

C8-(4)- -7, D1-(2)- -1 4, E2-(7)- -3,5 

12 

80

E2-(6)- -1 4,E2-(8)- -1 

13 

-91-－90－



E1-(3)-1 

6 

E2-(3)- -4, E2-(3)- -1 5 

7 

E2-(5)- -1 3 

8 

E2-(4)- -1 4 

9 

E2-(2)- -1 3, E2-(2)- -2,8,9, E2-(2)- -1, E2-(2)- -1 

10 

11 

C8-(4)- -7, D1-(2)- -1 4, E2-(7)- -3,5 

12 

80

E2-(6)- -1 4,E2-(8)- -1 

13 

-91-－91－



E2-(6)- -1 2 

14 

E2-(1)- -1 2, E2-(7)- -1,2 

15 

E2-(4)- -1 9 

2019  

E-MAIL: nobuyuki.takahashi.a8@tohoku.ac.jp TEL: 022-795-6807

3  

-92-

YPS-PHA302J 
 [ ] 

SGD PBL e-learning

1 

2 

3 

PMDA  

PMDA

-93-－92－



YPS-PHA302J 
 [ ] 

SGD PBL e-learning

1 

2 

3 

PMDA  

PMDA

-93-－93－



 

  

10  

11 
 

 

12  

13 
ASU

 

14 
  

15  

 
  

 

 SGD

 

-94-

E-MAIL: ytomioka@tohoku.ac.jp noriyasu.hirasawa.c7@tohoku.ac.jp

-95-－94－



E-MAIL: ytomioka@tohoku.ac.jp noriyasu.hirasawa.c7@tohoku.ac.jp

-95-－95－



YPS-PHA303J 
 [ ] 

SGD PBL e-learning  

1 
SPECT PET

C1-(1)- -4,5 

2 
I  

E2-(7)- -1 

3 
II  

E2-(7)- -2,3 E2-(7)- -1 

4 
E2-(3)- -6 

5 

C4-(2)- -1 

6 PET  
PET

C8-(3)- -1,2 E5-(2)- -4 

7 
PET

PET

PET

E2-(1)- -12 E4-(2)- -1 

8 RI  
(RI)

-96-

C1-(1)- -1,3 

(100%)

E-MAIL: shozo.furumoto.b6@tohoku.ac.jp TEL: 795-7801

-97-－96－



C1-(1)- -1,3 

(100%)

E-MAIL: shozo.furumoto.b6@tohoku.ac.jp TEL: 795-7801

-97-－97－



YPS-PHA381J 
YPH-PHA381J 

 

SGD PBL e-learning  

1 
B-(2)- B-(3)-  

2 
B-(2)-   

3 
B-(2)-  

4 
ISO13485

B-(2)-  

5 
B-(2)-  

6 
B-(2)-  

7 

B-(2)-  

8 
B-(2)-  

80% (20%)  

-98-

 2020-21  

4  

E-MAIL: hourai6316@yahoo.co.jp

2014

-99-－98－



 2020-21  

4  

E-MAIL: hourai6316@yahoo.co.jp

2014

-99-－99－



YPS-PHA381J 
 [ ] 

SGD PBL e-learning

-100-

YPS-PHA400J 
 [ ] 

( ) 

SGD PBL e-learning  

-101-－100－



YPS-PHA381J 
 [ ] 

SGD PBL e-learning

-100-

YPS-PHA400J 
 [ ] 

( ) 

SGD PBL e-learning  

-101-－101－



YPS-PHA371J 
 [ ] 
   ( ) ( )  

     

SGD PBL e-learning

1 

A-(1)- -1 7, A-(2)- -1 4, A-(3)- -1 10, A-(3)- -1,2, E1-(2)- -1, E1-(3)-

1,2, E2-(3)- -1 5 

2 

COVID-19

E1-(4)-3, F-(2)- -18, F-(2)- -3, 12,F-6(1)4 

3 
10

E2-(2)- -9, E2-(3)- -1 5, E2-(8)- -1 4 

4 

E2-(4)- -1 4, E2-(7)- -1 

5 

-102-





YPS-PHA371J 
 [ ] 
   ( ) ( )  

     

SGD PBL e-learning

1 

A-(1)- -1 7, A-(2)- -1 4, A-(3)- -1 10, A-(3)- -1,2, E1-(2)- -1, E1-(3)-

1,2, E2-(3)- -1 5 

2 

COVID-19

E1-(4)-3, F-(2)- -18, F-(2)- -3, 12,F-6(1)4 

3 
10

E2-(2)- -9, E2-(3)- -1 5, E2-(8)- -1 4 

4 

E2-(4)- -1 4, E2-(7)- -1 

5 

-102-－103－



E1-(3)-1 

6 

E2-(3)- -4, E2-(3)- -1 5 

7 

E2-(5)- -1 3 

8 

E2-(4)- -1 4 

9 

E2-(2)- -1 3, E2-(2)- -2,8,9, E2-(2)- -1, E2-(2)- -1 

10 

11 

C8-(4)- -7, D1-(2)- -1 4, E2-(7)- -3,5 

12 

80

E2-(6)- -1 4,E2-(8)- -1 

13 

-103-

E2-(6)- -1 2 

14 

E2-(1)- -1 2, E2-(7)- -1,2 

15 

E2-(4)- -1 9 

2019  

E-MAIL: nobuyuki.takahashi.a8@tohoku.ac.jp TEL: 022-795-6807

3  

-104-－104－



E2-(6)- -1 2 

14 

E2-(1)- -1 2, E2-(7)- -1,2 

15 

E2-(4)- -1 9 

2019  

E-MAIL: nobuyuki.takahashi.a8@tohoku.ac.jp TEL: 022-795-6807

3  

-104-－105－



   PHA-PHA351J  2015  
  [ ]     

 
     
   

  

 

 

 
 

 

 

 SGD PBL e-learning  

    

1  
 

 

E2-(9)-1 8, E3-(1)- -1 5, E3-(1)- -1 5, E3-(1)- -1 3 

2  
 

 

D1-(1)- -1, D1-(1)- -1 3, D1-(1)- -1 4, E3-(1)- -1 7 

3   
 

E3-(1)- -1 7 

4  
 

 

A-(2)- -1 4, A-(2)- -1 3, E3-(1)- -1 9 

5 
 

 

A-(1)- -6, E3-(1)- -1 5, E3-(1)- -1 9, E3-(1)- -1 3 

6  
EBM

 
EBM  

E3-(1)- -1 4 

7  
 

 

E3-(1)- -1 4 

8  
 

 

E3-(1)- -1 5, E3-(1)- -1 3 

  
  

 
 
 

-105-

 

 

  

  

 

( )  

 

  

 

 

 

 

NPO  
  

 

 
 

E-MAIL: nobuyuki.takahashi.a8@tohoku.ac.jp TEL:022-795-6807 
  

 

-106-－106－



 

 

  

  

 

( )  

 

  

 

 

 

 

NPO  
  

 

 
 

E-MAIL: nobuyuki.takahashi.a8@tohoku.ac.jp TEL:022-795-6807 
  

 

-106-－107－



YPH-PHA331J 
 [ ] 

SGD PBL e-learning  

1 
C8-(1)- -2,3, C8-(1)- -2 

2 
C8-(1)- -1, C8-(1)- -3,4 

3 
C8-(1)- -2 

4 
C8-(1)- -3, C8-(1)- -5 

5 
C8-(1)- -3 

6 
C8-(1)- -4, C8-(1)- -2,4,5 

7 
C8-(1)- -3,4 

-107-

8    

C8-(1)- -2,3,4 C8-(1)- -1,2,3 C8-(1)- -2,3,4,5 

9    

C8-(1)- -1 

10    
C8-(1)- -1 

11    

C8-(1)- -1, C8-(1)- -5 

12   
 

C8-(2)- -5 

13    

C8-(2)- -1,2 

14    

C8-(2)- -3,4,6 

15    

-C8-(2)- -1,2,3,4 

 (50%) (50%)  
  
 — — Charles A. Janeway    
  

 

 

 
 

E-MAIL: tamaki.yano.e7@tohoku.ac.jp TEL: 795-4555 
 SGD, PBL : 15  

 

-108-－108－



8    

C8-(1)- -2,3,4 C8-(1)- -1,2,3 C8-(1)- -2,3,4,5 

9    

C8-(1)- -1 

10    
C8-(1)- -1 

11    

C8-(1)- -1, C8-(1)- -5 

12   
 

C8-(2)- -5 

13    

C8-(2)- -1,2 

14    

C8-(2)- -3,4,6 

15    

-C8-(2)- -1,2,3,4 

 (50%) (50%)  
  
 — — Charles A. Janeway    
  

 

 

 
 

E-MAIL: tamaki.yano.e7@tohoku.ac.jp TEL: 795-4555 
 SGD, PBL : 15  

 

-108-－109－



YPH-PHA342J 

   

SGD PBL e-learning  

1 
D1-(3)- -7 

2 
D1-(3)- -1,2,3,4,5,6,7,8, D1-(3)- -6 

3 

D2-(1)- -1,2,3,4,5 

4 
D1-(2)- -1,2 

5 

D1-(3)- -1 

6 
D1-(3)- -2 

7 
D1-(3)- -4, D2-(1)- -1,2,3,4 

8 

D1-(3)- -1,2,3 

-109-

9 
D1-(3)- -3, D2-(1)- -1,2,3,4 

10 
D1-(3)- -3, D2-(1)- -1,2,3, D2-(1)- -1,2,3,4 

11 
D1-(3)- -3 

12 
D1-(3)- -5 

13 

14 
D2-(1)- -3,4,5 

15 
D2-(1)- -1 

40% 40% 20%  

E-MAIL:yoshiro.saito.a8@tohoku.ac.jp TEL: ( ) 022-795-6870
:  

-110-－110－



9 
D1-(3)- -3, D2-(1)- -1,2,3,4 

10 
D1-(3)- -3, D2-(1)- -1,2,3, D2-(1)- -1,2,3,4 

11 
D1-(3)- -3 

12 
D1-(3)- -5 

13 

14 
D2-(1)- -3,4,5 

15 
D2-(1)- -1 

40% 40% 20%  

E-MAIL:yoshiro.saito.a8@tohoku.ac.jp TEL: ( ) 022-795-6870
:  

-110-－111－



   YPH-PHA332J   
  [ ]     
       

  
  

 

 

 

 

 SGD PBL e-learning  

    

1  
( ) 

 

C8-(3)- -1, 2, C8-(4)- -1, 2, D2-(2)- -1, 2, F-(2)- -4, 5, 6 

2   
 

C8-(3)- -1, 2, C8-(4)- -1, 2, D2-(2)- -1, 2, F-(2)- -4, 5, 6 

3  ( ) 
WHO  

C8-(4)- -1, 2, D1-(2)- -1, F-(2)- -4 

4  ( ) 
 

E2-(7)- -1, 2, E2-(7)- -1, 2, 3, 4, 5, 6, E2-(7)- -1, E2-(7)- -1, 2 

5  (I) 
 

C8-(3)- -1, 2, 3, 4, 5, 6, C8-(4)- -3, 4, 5, 6, 7, 8, 9 

6  (II) 
 

C8-(3)- -1, 2, 3, 4, 5, 6, C8-(4)- -3, 4, 5, 6, 7, 8, 9 

7  ( ) 

-111-

C8-(3)- -1, 2, 3, 4, 5, 6, C8-(4)- -3, 4, 5, 6, 7, 8, 9 

8 ( ) 

C8-(3)- -1, 2, 3, 4, 5, 6, C8-(4)- -3, 4, 5, 6, 7, 8, 9 

9 ( ) 

C8-(3)- -1, 2, 3, 4, 5, 6, C8-(4)- -3, 4, 5, 6, 7, 8, 9 

10 

A-(1)- -6,E1-(4)-2,E3-(1)- -3 

11 
( ) 

G-(1)-1,2,3 

12 
( ) 

G-(1)-1,2,3 

13 
( ) 

G-(1)-1,2,3 

14 (II) 
SOAP

E2-(7)- ,E3-(2)- ,E3-(2)- -2,3 

15 ( ) 

E2-(7)- ,E3-(2)- ,E3-(2)- -2,3 

100%  

-112-－112－



C8-(3)- -1, 2, 3, 4, 5, 6, C8-(4)- -3, 4, 5, 6, 7, 8, 9 

8 ( ) 

C8-(3)- -1, 2, 3, 4, 5, 6, C8-(4)- -3, 4, 5, 6, 7, 8, 9 

9 ( ) 

C8-(3)- -1, 2, 3, 4, 5, 6, C8-(4)- -3, 4, 5, 6, 7, 8, 9 

10 

A-(1)- -6,E1-(4)-2,E3-(1)- -3 

11 
( ) 

G-(1)-1,2,3 

12 
( ) 

G-(1)-1,2,3 

13 
( ) 

G-(1)-1,2,3 

14 (II) 
SOAP

E2-(7)- ,E3-(2)- ,E3-(2)- -2,3 

15 ( ) 

E2-(7)- ,E3-(2)- ,E3-(2)- -2,3 

100%  

-112-－113－



 
  

E-MAIL: ytomioka@tohoku.ac.jp  
 PBL SGD: 15  

 

-113-

YPH-PHA375J 
 [ ] 

    
     

   

 

SGD PBL e-learning

1 

A-(1)- -1, A-(5)- -1, C6-(7)- -1, C7-(2)- -1, E2-(7)- -1.2 

2 

C6-(4)- -1.2, C6-(4)- -2, D2-(1)- -3, E2-(7)- -1.2.3, E2-(7)- -1.2 

3 
. 
4 

A-(5)- -1, C6-(7)- -1, D2-(1)- -3, E1-(2)- -6 

5 

C6-(1)- -1, C6-(1)- -1, C7-(1)- -1 

6 

4  

)

C6-(1)- -1, C6-(7)- -1, C7-(1)- -4 

-114-－114－



YPH-PHA375J 
 [ ] 

    
     

   

 

SGD PBL e-learning

1 

A-(1)- -1, A-(5)- -1, C6-(7)- -1, C7-(2)- -1, E2-(7)- -1.2 

2 

C6-(4)- -1.2, C6-(4)- -2, D2-(1)- -3, E2-(7)- -1.2.3, E2-(7)- -1.2 

3 
. 
4 

A-(5)- -1, C6-(7)- -1, D2-(1)- -3, E1-(2)- -6 

5 

C6-(1)- -1, C6-(1)- -1, C7-(1)- -1 

6 

4  

)

C6-(1)- -1, C6-(7)- -1, C7-(1)- -4 

-114-－115－



7 
 

 
 

 
  

C7-(1)- -1, C7-(1)- -1, C8-(2)- -1 

8  
 

 
 

 

C7-(1)- -1, C7-(2)- -1, C8-(2)- -1, E1-(2)- -6, E2-(7)- -9 

9  
 

  

C7-(1)- -1, C7-(2)- -1, C7-(1)- -1, E2-(7)- -11 

10  
 

 
 

C7-(1)- -1.2, E1-(2)- -6 

11  
 

 
 

C7-(1)- -3, C7-(1)- -1.2, C7-(1)- -1 

12  
 

  
C6- -1.2, C7-(1)- -1 

13  
 

  

G7-(1)- -1, G7-(2)- -1, E1-(7)- -11 

14  
 

 

1 3  

1.  

DNA

  

2.  

  

3.  

ISH,PCR,IHC  

E1-(7)- -3, E1-(7)- -2, E1-(7)- -9 

  

-115-

15  

 

translational research
 

precision medicine

 

E3-(3)- -2, G-(1)-1 

 50% 50%  

 8  

  
  

  

 
 

 

E-MAIL: mizuki@patholo2.med.tohoku.ac.jp TEL: 022-717-8050 8050  

  

 

-116-－116－



15  

 

translational research
 

precision medicine

 

E3-(3)- -2, G-(1)-1 

 50% 50%  

 8  

  
  

  

 
 

 

E-MAIL: mizuki@patholo2.med.tohoku.ac.jp TEL: 022-717-8050 8050  

  

 

-116-－117－



   YPH-PHA333J  (2015 )
  [ ]     
   

  

 
mRNA

RNA

 

 

 

 

 
RNA  

 SGD PBL e-learning  

    

1   
 

C7-(1)- -1 

2   
 

C6-(7)- -2 

3  
 

 

C6-(4)- -1 

4  
 

 
E2(8)- -1,2,3, E2(8)- -1 

5  
 

 

C7-(1)- -2,3 

6  
 

 

C6-(4)- -4 

7  
 

 

C6-(4)- -5 

8  
 

RNA  

C6-(4)- -5  

 90% 10%  
  
  

 
 

 

 

-117-

 
 

E-MAIL: toshifumi.inada.a3@tohoku.ac.jp TEL: 03-5449-5275 
  

 

-118-－118－



 
 

E-MAIL: toshifumi.inada.a3@tohoku.ac.jp TEL: 03-5449-5275 
  

 

-118-－119－



   YPH-PHA321J  (2015 ) 
  [ ]     
     

  

 
 

 

1.  

2.  

 

3. NMR  

 SGD PBL e-learning  

    

1   
 

C4-(1)- -1  C6-(2)- -1,2  C3-(1)- -1,2,3,4,5,7 

2   
 

C4-(1)- -1  C6-(2)- -1,2 

3   
 

C4-(1)- -1  C4-(2)- -1,2  C4-(2)- -1  C6-(2)- -1  

4   
 

C4-(1)- -1  C4-(2)- -1,2  C4-(2)- -1  C6-(2)- -1 

5  
 

 

C4-(1)- -1,2  C4-(2)- -1,2  C4-(2)- -1,2  C6-(2)- -1 

6    

C4-(1)- -1,2  C4-(2)- -1,2  C4-(2)- -1,2  C6-(2)- -1 

7   
DNA,RNA

 

C4-(1)- -1,2  C4-(2)- -1,2  C4-(2)- -1,2  C6-(2)- -1 

8   
DNA,RNA

 

C4-(1)- -1,2  C4-(2)- -1,2  C4-(2)- -1,2  C6-(2)- -1 

9 
 
 

 
NMR

 

C3-(4)-  

10 
 
 

 
 

C3-(4)-  

11 
 
 

 
 

C3-(4)-  

 

-119-

12 
 
 

 
 

C3-(4)-  

13   
 

C3-(4)-  

14   
 

C3-(4)-  

15   
 

C3-(4)-  

  

  

 

-MS, IR, NMR R .M . Silverstein, F. X. 

Webster, D. J. Kiemle  (2006) 

 D. Voet J. G. Voet  (2005)

  J. G. Smith  (2012) 

  P. Y. Bruice  (2009) 
  

 

 
 

 

  
 

-120-－120－



   YPH-PHA321J  (2015 ) 
  [ ]     
     

  

 
 

 

1.  

2.  

 

3. NMR  

 SGD PBL e-learning  

    

1   
 

C4-(1)- -1  C6-(2)- -1,2  C3-(1)- -1,2,3,4,5,7 

2   
 

C4-(1)- -1  C6-(2)- -1,2 

3   
 

C4-(1)- -1  C4-(2)- -1,2  C4-(2)- -1  C6-(2)- -1  

4   
 

C4-(1)- -1  C4-(2)- -1,2  C4-(2)- -1  C6-(2)- -1 

5  
 

 

C4-(1)- -1,2  C4-(2)- -1,2  C4-(2)- -1,2  C6-(2)- -1 

6    

C4-(1)- -1,2  C4-(2)- -1,2  C4-(2)- -1,2  C6-(2)- -1 

7   
DNA,RNA

 

C4-(1)- -1,2  C4-(2)- -1,2  C4-(2)- -1,2  C6-(2)- -1 

8   
DNA,RNA

 

C4-(1)- -1,2  C4-(2)- -1,2  C4-(2)- -1,2  C6-(2)- -1 

9 
 
 

 
NMR

 

C3-(4)-  

10 
 
 

 
 

C3-(4)-  

11 
 
 

 
 

C3-(4)-  

 

-119-

12 
 
 

 
 

C3-(4)-  

13   
 

C3-(4)-  

14   
 

C3-(4)-  

15   
 

C3-(4)-  

  

  

 

-MS, IR, NMR R .M . Silverstein, F. X. 

Webster, D. J. Kiemle  (2006) 

 D. Voet J. G. Voet  (2005)

  J. G. Smith  (2012) 

  P. Y. Bruice  (2009) 
  

 

 
 

 

  
 

-120-－121－



   YPH-PHA341J  2015  
 [ ]     
  

  

 

 

 
1.  

2.  

3.  

 SGD PBL e-learning  

    

1    

D1-(1)- -1, D1-(2)- -1 

2  
 

 

D1-(2)- -1,2,3 

3  
 

 

D1-(2)- -1,2,3 

4  
 

 

D1-(2)- -4 

5  
 

 

C8-(4)- -1,2,3,4,5,6,7,8,9 D1-(3)- -1,2 

6  
 

 

D1-(3)- -1,2 

7    

D1-(3)- -1,2,3  

8   
 

D1-(3)- -1,2,3, C8-(2)- -5 

9  
 

 

D1-(3)- -1,2,3, C8-(2)- -2 

10   
 

D1-(2)- -1,2 

 
 

-121-

11  
 

 

D1-(2)- -1,2,3 

12  
 

 

D1-(2)- -1,2,3 

13  
 

 

D1-(2)- -1,2,3 

14  
 

 

D1-(2)- -1,2,3 

15  
 

 

D1-(2)- -3 

 75% 25  
 - -   

  
  

 

 
 

E-MAIL: atsushi.matsuzawa.c6@tohoku.ac.jp TEL: 795-6827 

 
 

2013  

 

-122-－122－



11  
 

 

D1-(2)- -1,2,3 

12  
 

 

D1-(2)- -1,2,3 

13  
 

 

D1-(2)- -1,2,3 

14  
 

 

D1-(2)- -1,2,3 

15  
 

 

D1-(2)- -3 

 75% 25  
 - -   

  
  

 

 
 

E-MAIL: atsushi.matsuzawa.c6@tohoku.ac.jp TEL: 795-6827 

 
 

2013  

 

-122-－123－



   YPH-PHA361J   
  [ ]     
   ( ) ( )   ( )  

( ) 
  

 

2003 DPC/PDPS

 

( )

2012

 

  

 

 

 

 

 

 

 SGD PBL e-learning  

    

1  
 

 

A-(1)- -1 3, A-(1)- -1 3, A-(2)- -1, B-(2)- -1, F-(1)- -1 3,  

F-(1)- -1 4, F-(2)- -1, F-(2)- -1 5 

2  
 

 

A-(1)- -1 3, A-(1)- -1 3, A-(2)- -1, B-(2)- -9, B-(2)- -1 2,  

F-(2)- -1 8 

  
  

A-(1)- -1 3, A-(1)- -1 3, E-E5-(2)- -1 6, E-E5-(2)- -1, F-(2)- -6,7 

 
 

-123-

  
 

Drug Information)

DI DI

 

A-(1)- -1 3, A-(1)- -1 3, A-(2)- -1, E-E2-(9)-1 2, E-E3-(1)- , , F-

(3)- -1 

  
 

 

A-(1)- -1 3, A-(1)- -1 3, A-(2)- -1, C8-(4)- -1,2, D1-(2)- -1,4,  

D1-(2)- -2, E-E2-(7)- -9, E-E4-(2)- -1,2, F-(2)- -4 6,14( ), F-(5)- -1 

   
 

A-(1)- -7, A-(2)- -1, B-(2)- -2, B-(4)- -3, D2-(1)- -5 7, F-(1)- -9, E-E1-

(4)-4, E-E4-(2)- -1 4( ), F-(5)- -1 2, -D2-2-2, -E4-1( ) 

   

ICT NST

A-(1)- -3, A-(1)- -1, A-(2)- -1, A-(4)-1 3, E-E1-(3)-1, E-E3-(1)- -2, F-(2)-

-2, F-(2)- -3( ), F-(4)- -1 3, F-(4)- -1 2

  
  

A-(1)- -1 3, A-(1)- -1 3, A-(2)- -1, E-E1-(4)-1 2, E-E2-(3)-2, 

F-(2)- -1 7 

9  
 

TDM  

TDM

 

A-(1)- -1 3, A-(1)- -1 3, A-(2)- -1, E-E1-(1)- -8, E-E1-(4)-2,  

E-E3-(2)- -1, E-E3-(2)- -3, E-E3-(3)- -1( ), E-E4-(1)- -4, E-E4-(1)- -6, 

E-E4-(1)- -5, E-E4-(1)- -5, E-E4-(2)- -1 4( ), F-(3)- -1 4, F-(3)- -2 

10   

CRC

 

A-(2)- -1 3, E-E3-(1)- -2, E-E3-(1)- -1 9( ) 

-124-－124－



  
 

Drug Information)

DI DI

 

A-(1)- -1 3, A-(1)- -1 3, A-(2)- -1, E-E2-(9)-1 2, E-E3-(1)- , , F-

(3)- -1 

  
 

 

A-(1)- -1 3, A-(1)- -1 3, A-(2)- -1, C8-(4)- -1,2, D1-(2)- -1,4,  

D1-(2)- -2, E-E2-(7)- -9, E-E4-(2)- -1,2, F-(2)- -4 6,14( ), F-(5)- -1 

   
 

A-(1)- -7, A-(2)- -1, B-(2)- -2, B-(4)- -3, D2-(1)- -5 7, F-(1)- -9, E-E1-

(4)-4, E-E4-(2)- -1 4( ), F-(5)- -1 2, -D2-2-2, -E4-1( ) 

   

ICT NST

A-(1)- -3, A-(1)- -1, A-(2)- -1, A-(4)-1 3, E-E1-(3)-1, E-E3-(1)- -2, F-(2)-

-2, F-(2)- -3( ), F-(4)- -1 3, F-(4)- -1 2

  
  

A-(1)- -1 3, A-(1)- -1 3, A-(2)- -1, E-E1-(4)-1 2, E-E2-(3)-2, 

F-(2)- -1 7 

9  
 

TDM  

TDM

 

A-(1)- -1 3, A-(1)- -1 3, A-(2)- -1, E-E1-(1)- -8, E-E1-(4)-2,  

E-E3-(2)- -1, E-E3-(2)- -3, E-E3-(3)- -1( ), E-E4-(1)- -4, E-E4-(1)- -6, 

E-E4-(1)- -5, E-E4-(1)- -5, E-E4-(2)- -1 4( ), F-(3)- -1 4, F-(3)- -2 

10   

CRC

 

A-(2)- -1 3, E-E3-(1)- -2, E-E3-(1)- -1 9( ) 

-124-－125－



11 
 
  

TDM

 

A-(1)- -1, A-(2)- -1, A-(5)- -1, A-(5)- -1, A-(5)- -1, G-(1)-1 4, G-(2)-1 3 

12  
 

 

A-(1)- -1 3, A-(1)- -1 3, A-(2)- -1, B-(3)- -1 4, E3-(1)- -1 3( ), F-

(2)- -11, F-(3)- -10,13( ), -E5-2-1 

13  
 

 

A-(1)- -1 3, A-(1)- -1 3,8, A-(2)- -4, A-(4)-1 3,5, B-(3)- -1 2, 

B-(4)- -1 3,6, B-(4)- -1 2,5, D1-(1)- -3, F-(1)- -1 2,11 12, 

F-(2)- -10 13( ), F-(4)- -1 3,5( ), F-(5)- -1 3 

14   
 

A-(1)- -2 3, A-(2)- -1, A-(2)- -3, B-(2)- -5, E-E3-(1)- -4 5,  

E-E3-(1)- -1, F-(2)- -7 

15   
 

A-(2)- -1 4, A-(2)- -1 3, A-(2)- -1 3, A-(2)- -1 3, A-(5)- -5, B-(1)-5, 

E-E2-(8)- -1, G-(2)-1 3 

 100% 60  

 

   (2017) 

 (2011) 

 
  

 
  

  
E-MAIL: ytomioka@tohoku.ac.jp 

 ,  
2014  
11 SGD PBL  

 

-125-

   YPH-PHA372J  2015  
  [ ]     
    

  

 

QOL

 

 

  
 SGD PBL e-learning  

    

1  
  

A-(1)- -1; A-(1)- -1,3,4,7.8; A-(1)- -7; E-E1-(3); E-E1-(4)-1, 2; E-E1-(4)-4; E-E3-(3)-

-  

2  
 SOAP  

C7-(1)- -1; C7-(2)- -1; C7-(2)- -1; E-E1-(2)- -1; E-E1-(2)- -1-3,8; E-E1-(4)-3; E-E2-

(3)- -1-5; E-E2-(7)- -1-3,; E-E2-(7)- -1-4; E-E2-(7)- -1,  

3  
  

C7-(1)- -1; C7-(2)- -1; C7-(2)- -1; E-E1-(2)- -1; E-E1-(2)- -1-3,8; E-E1-(4)-3; E-E2-

(3)- -1-5; E-E2-(7)- -1-3,; E-E2-(7)- -1-4; E-E2-(7)- -1, 

4  
  

C7-(1)- -1; C7-(2)- -1; C7-(2)- -1; E-E1-(2)- -1; E-E1-(2)- -1-3,8; E-E1-(4)-3; E-E2-

(3)- -1-5; E-E2-(7)- -1-3,; E-E2-(7)- -1-4; E-E2-(7)- -1, 

5  
 

Precision Oncology

-126-－126－



   YPH-PHA372J  2015  
  [ ]     
    

  

 

QOL

 

 

  
 SGD PBL e-learning  

    

1  
  

A-(1)- -1; A-(1)- -1,3,4,7.8; A-(1)- -7; E-E1-(3); E-E1-(4)-1, 2; E-E1-(4)-4; E-E3-(3)-

-  

2  
 SOAP  

C7-(1)- -1; C7-(2)- -1; C7-(2)- -1; E-E1-(2)- -1; E-E1-(2)- -1-3,8; E-E1-(4)-3; E-E2-

(3)- -1-5; E-E2-(7)- -1-3,; E-E2-(7)- -1-4; E-E2-(7)- -1,  

3  
  

C7-(1)- -1; C7-(2)- -1; C7-(2)- -1; E-E1-(2)- -1; E-E1-(2)- -1-3,8; E-E1-(4)-3; E-E2-

(3)- -1-5; E-E2-(7)- -1-3,; E-E2-(7)- -1-4; E-E2-(7)- -1, 

4  
  

C7-(1)- -1; C7-(2)- -1; C7-(2)- -1; E-E1-(2)- -1; E-E1-(2)- -1-3,8; E-E1-(4)-3; E-E2-

(3)- -1-5; E-E2-(7)- -1-3,; E-E2-(7)- -1-4; E-E2-(7)- -1, 

5  
 

Precision Oncology

-126-－127－



 

E-E2-(7)- -3; E-E2-(7)- -5-7; E-E2-(7)- -1; E-E3-(3)- -2 

6  
 

 

E-E2-(7)- -3; ; E-E2-(7)- -4; E-E2-(7)- -8; E-E2-(7)- -1; E-E3-(3)- -2 

7  
 

 

E-E2-(7)- -3; E-E2-(7)- -9,10; E-E2-(7)- -1 

8  
 

 

E-E2-(7)- -3; ; E-E2-(7)- -11-13; E-E2-(7)- -1; E-E3-(3)- -2; E-E3-(3)- -2 

9  
  

E-E2-(7)- -1-4; E-E2-(7)- - 3; E-E2-(7)- - 1, 2; E-E2-(7)- ; E-E2-(7)- -1 

10   
 

 

E-E2-(6)- -1,2,3,4; E-E2-(6)- -1,2 ; E-E2-(6)- -1 

11   
 

 

E-E2-(7)- ; E-E2-(9)-1, 2, 3, 5; E-E2-(7)- -1 

12  
  

E-E2-(1)- -7,8, 9,14 

13  
 

Guillain-Barre

 

-127-

E-E2-(1)- -10, 11 

14   
 

E-E2-(1)- -4, 5, 6 

15   
1 QOL

 

E-E2-(11)-1-3 

 15% 85%  
  

 

 ( ) 

J.T. Dipiro  

 
Pharmacotherapy casebook 10th Ed., T.L. Schwinghammer TL  McGraw-Hill Rducation  

 ( ) 

 

 ( ) 

 

 

 

 

 
 

E-MAIL: ytomioka@tohoku.ac.jp 
 1 3 4 SGD 15 PBL  

 

-128-－128－



E-E2-(1)- -10, 11 

14   
 

E-E2-(1)- -4, 5, 6 

15   
1 QOL

 

E-E2-(11)-1-3 

 15% 85%  
  

 

 ( ) 

J.T. Dipiro  

 
Pharmacotherapy casebook 10th Ed., T.L. Schwinghammer TL  McGraw-Hill Rducation  

 ( ) 

 

 ( ) 

 

 

 

 

 
 

E-MAIL: ytomioka@tohoku.ac.jp 
 1 3 4 SGD 15 PBL  

 

-128-－129－



   YPH-PHA362  2015  
      

 
   

 
  

 
QOL

 

 

 
 

 SGD PBL e-learning  

    

 
 

 
A-(1)- -1,2,3,5 A-(4)-1,2,3 B-(2)- -1,2,3,4,5,6 B-(2)- -1,2,3,5,7
B-(3)- -2  B-(3)- -3  E3-(1)- -3 E3-(2)- -1,2 F-(1)- -1,2,3 F-
(2)- -2 F-(4)- -1,2 

 
 

 
 

E3-(1)- -1,2,3,4 E3-(1)- -1,2,3,4,9 

 
   

A-(5)- -2,3,4 E3-(1)- -3,4  E3-(1)- -1,2,3,4  E3-(1)- -1,2,3,4
E3-(1)- -1,2.3,4,5,6,7  E3-(1)- -1,2.3,4,5,6,7,8,9 

 
 

 
B-(2)- -2,5,10 E3-(1)- -1,2,3,4,5 

 

-129-

 (1)
 

 
E3-(1)- -1,2,3,4,5 

 
(2)

 
 

E3-(1)- -1,2,3,4,5,6 

 
DPC  

DPC; Diagnosis 
Procedure Combination

 
B-(3)- -2,3,7 

 

 
 

A-(1)- -1,3,4,5 A-(2)- -4 F-(2)- -1,2,3 F-(2)- -3,4,5,7,8,9,10,11
F-(2)- -1,8 F-(2)- -9 

 
 

ICU

 
A-(1)- -1,3,4,5 A-(2)- -4 E1-(2)- -8 E3-(2)- -1,2,3,4  F-(1)- -9
F-(2)- -10,15 F-(3)- -2,3,6 F-(3)- -1,9,11 F-(3)- -1,3,4,8,9,10,12 

 
 

 

A-(1)- -1,8 A-(1)- -1,5 A-(2)- -1,3 A-(2)- -1,3 A-(5)- -2,3,4,5  
E3-(1)- -1,2  E3-(1)- -2 E3-(3)- -1 E3-(3)- -2 F-(1)- -10 

 
 

 
A-(1)- -3 B-(4)- -1 B-(4)- -1 

   
B-(2)- -7,9 B-(2)- -1,3 F-(2)- -1,2,3,4,5,6,9,10,11 

 
 

-130-－130－



 (1)
 

 
E3-(1)- -1,2,3,4,5 

 
(2)

 
 

E3-(1)- -1,2,3,4,5,6 

 
DPC  

DPC; Diagnosis 
Procedure Combination

 
B-(3)- -2,3,7 

 

 
 

A-(1)- -1,3,4,5 A-(2)- -4 F-(2)- -1,2,3 F-(2)- -3,4,5,7,8,9,10,11
F-(2)- -1,8 F-(2)- -9 

 
 

ICU

 
A-(1)- -1,3,4,5 A-(2)- -4 E1-(2)- -8 E3-(2)- -1,2,3,4  F-(1)- -9
F-(2)- -10,15 F-(3)- -2,3,6 F-(3)- -1,9,11 F-(3)- -1,3,4,8,9,10,12 

 
 

 

A-(1)- -1,8 A-(1)- -1,5 A-(2)- -1,3 A-(2)- -1,3 A-(5)- -2,3,4,5  
E3-(1)- -1,2  E3-(1)- -2 E3-(3)- -1 E3-(3)- -2 F-(1)- -10 

 
 

 
A-(1)- -3 B-(4)- -1 B-(4)- -1 

   
B-(2)- -7,9 B-(2)- -1,3 F-(2)- -1,2,3,4,5,6,9,10,11 

 
 

-130-－131－



 
 

 
E1-(1)- -1,6,7 E3-(3)- -1,2,3 E3-(3)- -1,2 E4-(2)- -1,2,3 F-(3)-

-5,6 

 
AI DX

 

AI DX
 

A- -4 A-(3)- -1,2 A-(5)- -4,5 E3-(1)- -1,3,5 F-(3)- -2 F-(3)-
-1,2,5 F-(3)- -2,9 F-(3)- -1,2,4 F-(4)- -3,5 

 
 

 

 
A-(5)- -2,3,4,5 E3-(1)- -1,2,3,4,5 E3-(1)- -1,2 E3-(1)- -
1,2,3,4,7,8,9 E3-(1)- -3 F-(3)- -13 

 
100%

 
 
  

 

 
 

E-MAIL: mano@hosp.tohoku.ac.jp TEL: ( ) 
 :  

 

-131-

   YPH-PHA376J   
  [ ]     
 

  
 

  

 

 

 

 

 

 

 SGD PBL e-learning  

    

 
 

E2-(10)- , F-(2)-  

  

E2-(10)- ,  

 
 

E2-(10)- ,  

  

E2-(10)- , ,  

 
 

E2-(10)- , ,  

 
 

 

E2-(10)- , ,  

 
 

 

E2-(10)- , ,  
 
 

-132-－132－



   YPH-PHA376J   
  [ ]     
 

  
 

  

 

 

 

 

 

 

 SGD PBL e-learning  

    

 
 

E2-(10)- , F-(2)-  

  

E2-(10)- ,  

 
 

E2-(10)- ,  

  

E2-(10)- , ,  

 
 

E2-(10)- , ,  

 
 

 

E2-(10)- , ,  

 
 

 

E2-(10)- , ,  
 
 

-132-－133－



 
 

 

E2-(10)- , ,  

 
 

 

E2-(10)- , ,  
 

 
 

E2-(10)- , ,  

 
 

E2-(10)- , , F-(5)-  

 
 

E2-(10)- , , F-(5)-  

(1)  

E2-(10)- , , F-(5)-  

(2)  

E2-(10)- , , F-(5)-  

 
 

E2-(10)- , ,  
 (50%) (50%)

 

 

 

  

  

 

 

  
  

 

 
 

E-MAIL: arai@tokai-u.jp 
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   YPH-PHA352J   
  [ ]     

  

  

 
 

 
 

 SGD PBL e-learning  

    

1 
 

 
 

E2-(3)- -1 3, E2-(3)- -1, E3-(3)- -1 

2 
 

 
 

 
E2-(3)- -4 

3    
E2-(1)- -5 

4  
  

E2-(3)- -4 6 

5  
 

 
E2-(3)- -1~8, E2-(3)- -2,5 

6   

 
E2-(1)- -1 4, E2-(1)- -8 14, E2-(1)- -1 

7   
 

E2-(8)- -1,2 

-134-－134－



   YPH-PHA352J   
  [ ]     

  

  

 
 

 
 

 SGD PBL e-learning  

    

1 
 

 
 

E2-(3)- -1 3, E2-(3)- -1, E3-(3)- -1 

2 
 

 
 

 
E2-(3)- -4 

3    
E2-(1)- -5 

4  
  

E2-(3)- -4 6 

5  
 

 
E2-(3)- -1~8, E2-(3)- -2,5 

6   

 
E2-(1)- -1 4, E2-(1)- -8 14, E2-(1)- -1 

7   
 

E2-(8)- -1,2 

-134-－135－



 

8 
高橋 
潤 

虚血性心疾患の病態と

治療 

狭心症や心筋梗塞は、血液の流れが悪くなり心筋への酸素・栄養の

供給が足りなくなった結果生じます。このような虚血性心疾患に

は、冠動脈攣縮や冠動脈内粥腫破綻引き続いて生じる血栓形成が、

病態に関与すると考えられている。動脈硬化と虚血性心疾患の成り

立ち、治療としての薬物の重要性を概説する。 
E1-(1)-①-1～9, E2-(3)-①-1～6 

9 宮崎 
腎機能低下と薬物療法

の考え方 

急性および慢性腎不全の原因・病態と治療を理解する．正常な腎に

生じる薬剤性腎障害，腎機能低下時に起こりやすい中毒性副作用な

ど腎と薬物療法の注意点を理解する。 

E2-(3)-③-1~3, E2-(3)-④-1 

10 中川 
脳血管障害・医療イノ

ベーション概論 

脳血管障害には、脳の血管が詰まる脳梗塞と脳の血管が破れる脳出

血、くも膜下出血がある。脳血管障害の病型分類、危険因子、症状

から予防まで概説する。医療イノベーションについても概説する。 

E3-(1)-⑥-1, E1-(1)-③-8～14, E4-(1)-③-4 

11 高瀬 
造影剤、放射性医薬品

を用いた画像診断の基

本 

CT、MRI、核医学検査、超音波検査といった画像診断において使用さ

れる、病変評価のための各種造影剤や核医学製剤を概説し、画像診

断の基本について解説する。 
C1-(1)-④-1～5, F-(4)-①-９ C2-(6)-②-5 

12 山岸 電解質異常と薬物療法 
電解質異常の病態と薬物療法、あるいは薬物療法による電解質異常

について、実際の症例を通して実践的に理解する。 
E2-(1)-②-1～4, E2-(1)-③-8～14, E2-(1)-④-1 

13 齋藤 妊娠・授乳と薬 

妊娠中・授乳中といった特殊な状況での薬物療法に関して概説する。 

E1-(1)-①-７, E2-(3)-③-7～8, E3-(3)-④-2, F(2)-④-2,13, 

F(3)- ③-2 

14 
西條 

 

がん化学療法概論・各

論 

１．がん細胞の特性 

２．発がんと転移 

３．がん化学療法と最近の進歩 

４．がんの遺伝子診断と治療 

につき理解する。 

E2-(1)-③-5 

15 
菅原 

  
内分泌学概論・各論  

内分泌学は、生体のホメオスタシス維持の理解に重要な分野である。

本講義では、視床下部・下垂体、甲状腺・副甲状腺、副腎・性腺、

膵といった従来の内分泌臓器に加えて、脂肪組織や心・血管系とい

った新しい内分泌臓器も含めて、病態生理・疾患・治療に関して概

説する。  

E2-(5)-②-1～5, E2-(5)-③-1  

成績評価法 レポートで評価する。 
教 科 書 
参 考 書 

第４回 「過活動膀胱のサイエンス」 山口蔵 著 リッチヒルメディカル社 

第 4 回 １，過活動膀胱診療ガイドライン（第 3 版）リッチヒルメディカル社 
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-  

 

 

DDS  

 SGD PBL e-learning  

    

1   
 

 

E3 (3) 1  

2  
 

 
 

E5 (3) 

3   
 

 
E5 (3) 

4   
 

 
E5 (3) 

5  
 

 
DDS  

E3 (3) 1 E5 (3) 

6  
 

 
 

E5 (3) 

7   
 

 

E5 (3) 

8   
 

cytochrome P450(CYP) CYP
CYP

 
E1-(1)- -7  

-137-

9  
 

 

CYP
 

E1-(1)- -7 E3 (3) 2 

10   
 

/  
E4-(2)- -6 

11  PK  
 

 
E4-(2)- -1~3 

12  TDM1 
 

(TDM) TDM
 

E4 (2) 1~4 

13  TDM2 
 

TDM
 

E4 (2) 1~4 

14   
 

 

E4-(2)- -1~3   

15   
 

 

E5 

 (1155%) (2200%) (6655%)  

  

 

 2012  
  5  2014  

Clinical Pharmacokinetics and Pharmacodynamics: concepts and applications  
Fourth Edition  Malcolm Rowland and Thomas N. Tozer  
Lippincott Williams and Wilkins (2009) 

 (2009) 
3 Elsevier  (2016) 

 

 

  
  

  
 

-138-－138－



9  
 

 

CYP
 

E1-(1)- -7 E3 (3) 2 

10   
 

/  
E4-(2)- -6 

11  PK  
 

 
E4-(2)- -1~3 

12  TDM1 
 

(TDM) TDM
 

E4 (2) 1~4 

13  TDM2 
 

TDM
 

E4 (2) 1~4 

14   
 

 

E4-(2)- -1~3   

15   
 

 

E5 

 (1155%) (2200%) (6655%)  

  

 

 2012  
  5  2014  

Clinical Pharmacokinetics and Pharmacodynamics: concepts and applications  
Fourth Edition  Malcolm Rowland and Thomas N. Tozer  
Lippincott Williams and Wilkins (2009) 

 (2009) 
3 Elsevier  (2016) 

 

 

  
  

  
 

-138-－139－



   YPH-PHA364J   
  [ ]     
  

  

 
Problem Based Learning (PBL) 

 

 

 

 

 

 

 

 SGD PBL e-learning  

    

1   
 

A-(1)- -3 A-(1)- -1 A-(2)- -1 B-(2)- -1 F-(1)- -1,2 F-(2)- -1  

F-(2)- -1,3,4,5 F-(3)- -4 

2    

A-(3)- -7,8,9 A-(5)- -1,2,3,4,5 A-(5)- -1 F-(3)- -1 F-(3)- -1  

3   (1) 

14 2

 

 

E2-(3)- -4 E2-(5)- -1,2,3 F-(2)- -1 F-(2)- -6 F-(2)- -1,2 F-(3)- -1

F-(3)- -1,8 

4   
 

A-(3)- -7,8,9 F-(3)- -1,8 F-(3)- -1,4  

5   (2) 
 

E2-(3)- -1,2,3,4 F-(2)- -1 F-(2)- -6 F-(2)- -1,2 F-(3)- -1 F-(3)- -

1,8 

6   
 

A-(3)- -7,8,9 F-(3)- -1,8 F-(3)- -1,4  

7   (3) 
 

E2-(1)- -4,7,10 F-(2)- -1 F-(2)- -6 F-(2)- -1,2 F-(3)- -1 F-(3)- -1,8 

8   
 

A-(3)- -7,8,9 F-(3)- -1,8 F-(3)- -1,4  

 
 

-139-

9  
 

 (4) 

 

A-(5)- -4 E2-(4)- F-(2)- -1 F-(2)- -6 F-(2)- -1,2 F-(3)- -1

F-(3)- -1,8 

10   
 

A-(3)- -7,8,9 F-(3)- -1,8 F-(3)- -1,4  

11   (5) 
 

E2-(2)- -1,2,3,8 F-(2)- -1 F-(2)- -6 F-(2)- -1,2 F-(3)- -1 F-(3)- -

1,8 

12   
 

A-(3)- -7,8,9 F-(3)- -1,8 F-(3)- -1,4  

13   (6) 
 

E2-(2)- -2,9 E2-(4)- -1,2 E2-(7)- -1 F-(2)- -1 F-(2)- -6 F-(2)- -1,2

F-(3)- -1 F-(3)- -1,8 

14   
 

A-(3)- -7,8,9 F-(3)- -1,8 F-(3)- -1,4 

15   
 

A-(1)- -1 A-(3)- -7,8,9 A-(5)- -2,3,4 E1-(3)-2 E1-(4)-1,2 E2-(7)- -

3 E2-(7)- -1,3,4,8 E2-(11)- -1,2,3 E3-(1)- -1,2 E3-(2)- -3 E3-(3)-

-1 F-(3)- -1 F-(3)- -1,8 F-(3)- -1,4 

 70 % 25 % 5 %  

  

 

 (2018) 

2023 (2023) 

2023 (2023) 2023 (2023)  

2023 (2023) 
  

 

 
9:00 17:00  

 

 

1 14 6 14 6 21 6 28 7 5 7 12 7 19

8 2 3 4 15 8 7 ( ) 3  

C102  
3 15 PBL   

 

-140-－140－



9  
 

 (4) 

 

A-(5)- -4 E2-(4)- F-(2)- -1 F-(2)- -6 F-(2)- -1,2 F-(3)- -1

F-(3)- -1,8 

10   
 

A-(3)- -7,8,9 F-(3)- -1,8 F-(3)- -1,4  

11   (5) 
 

E2-(2)- -1,2,3,8 F-(2)- -1 F-(2)- -6 F-(2)- -1,2 F-(3)- -1 F-(3)- -

1,8 

12   
 

A-(3)- -7,8,9 F-(3)- -1,8 F-(3)- -1,4  

13   (6) 
 

E2-(2)- -2,9 E2-(4)- -1,2 E2-(7)- -1 F-(2)- -1 F-(2)- -6 F-(2)- -1,2

F-(3)- -1 F-(3)- -1,8 

14   
 

A-(3)- -7,8,9 F-(3)- -1,8 F-(3)- -1,4 

15   
 

A-(1)- -1 A-(3)- -7,8,9 A-(5)- -2,3,4 E1-(3)-2 E1-(4)-1,2 E2-(7)- -

3 E2-(7)- -1,3,4,8 E2-(11)- -1,2,3 E3-(1)- -1,2 E3-(2)- -3 E3-(3)-

-1 F-(3)- -1 F-(3)- -1,8 F-(3)- -1,4 

 70 % 25 % 5 %  

  

 

 (2018) 

2023 (2023) 

2023 (2023) 2023 (2023)  

2023 (2023) 
  

 

 
9:00 17:00  

 

 

1 14 6 14 6 21 6 28 7 5 7 12 7 19

8 2 3 4 15 8 7 ( ) 3  

C102  
3 15 PBL   

 

-140-－141－
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 SGD PBL e-learning  

    

E2-(2)- -1,2 

E2-(2)- -3,4 

E2-(4)- -1,2,4 

E2-(7)- -1; E2-(7)- -3 

E2-(4)- -3,4 

E2-(7)- -1 

E2-(2)- -1,2,3; E2-(2)- -1,2,5; E2-(7)- -5 

 

E2-(2)- -7,8 

E2-(2)- -3; E2-(6)- -2 

E2-(2)- -4; E2-(6)- -4 

-141-

E2-(2)- -6; E2-(6)- -4 

E2-(2)- -3,6; E2-(6)- -4 

E2-(2)- -9 

E2-(1)- -1; E2-(7)- -1,2

E2-(7)- -3; E2-(3)- -6,7,8 

 100%  

 
  
  

 

 
 

E-MAIL: masahiro.hiratsuka.a8@tohoku.ac.jp 

  
 

-142-－142－



E2-(2)- -6; E2-(6)- -4 

E2-(2)- -3,6; E2-(6)- -4 

E2-(2)- -9 

E2-(1)- -1; E2-(7)- -1,2

E2-(7)- -3; E2-(3)- -6,7,8 

 100%  

 
  
  

 

 
 

E-MAIL: masahiro.hiratsuka.a8@tohoku.ac.jp 

  
 

-142-－143－



   YPH-PHA374J  2015
  [ ]     
   ( ) 

  

 

 

  

 SGD PBL e-learning  

    

1  
 

 

C7-(1)- -1 3, C7-(2)- -1, E2-(3)- -1 6, -E2-(3) 

2    

C7-(1)- -1 3, C7-(2)- -1, E2-(3)- -1 6 

3  
 

 

C7-(1)- -1 3, C7-(2)- -1, E2-(3)- -1 6 

4    

C7-(1)- -1 3, C7-(2)- -1, E2-(3)- -1 6 

5  
 

 

C7-(1)- -1, C7-(2)- -1,2, E2-(3)- -1 5, -E2-(3) 

6    

C7-(1)- -1, C7-(2)- -1,2, E2-(3)- -1 5 

7  
 

 

C7-(1)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1, E2-(5)- -1 5, -E2-(5) 

8    

C7-(1)- -1, C7-(2)- -1, C7-(2)- -1, C7-(2)- -1, E2-(5)- -1 5 

9  
 

 

C7-(1)- -1,2, E2-(4)- -1 9 

10    

C7-(1)- -1,2, E2-(4)- -1 9 

11  
 

 

C7-(1)- -1,2, E2-(4)- -1 9 

 
 

-143-

12    

C7-(1)- -1,2, E2-(4)- -1 9 

13  
 

 

C7-(1)- -1,2, E2-(4)- -1 9 

14    

C7-(1)- -1,2, E2-(4)- -1 9 

15    

C7-(1)- -1,2, E2-(4)- -1 9 

 80 20  

  

 
4 / / /   

  

 2021 / / /   
  

 

 
 

E-MAIL: nobuyuki.takahashi.a8@tohoku.ac.jp TEL: 022-795-6807 

 -  

 

-144-－144－



12    

C7-(1)- -1,2, E2-(4)- -1 9 

13  
 

 

C7-(1)- -1,2, E2-(4)- -1 9 

14    

C7-(1)- -1,2, E2-(4)- -1 9 

15    

C7-(1)- -1,2, E2-(4)- -1 9 

 80 20  

  

 
4 / / /   

  

 2021 / / /   
  

 

 
 

E-MAIL: nobuyuki.takahashi.a8@tohoku.ac.jp TEL: 022-795-6807 

 -  

 

-144-－145－



   YPH-PHA311J  2015  
  [ ]     

 
     

   
  

 

 

 
 

 SGD PBL e-learning  

    

1    

E1-(2)- ; E3-(3); E4-(2)-  

2  
 

 I 
 

E3-(3)- -1,2,3 

3  
 

 II 
 

E3-(3)- -1,2 

4   
 III 

 

E3-(3)- -2,3 

5   
 IV 

 

E3-(3)- -1,2,3 

6   
 V  

E4-(2)- -1,2,3,4 

7    

E1-(2)- -1 

8    

E1-(2)- -1 

-145-

9  I  

E2-(5)- ,  

10  II  

E2-(5)- ,  

11  I  

E1-(2)-  

12  II  

E1-(2)-  

13    

 

14  
 

 

15  
 

 VI 
 

E1-(2)- ; E3-(3); E4-(2)-  

 
100

 
  

 
2  (2011) 

3 2010  
  

 

  

  
 

-146-－146－



9  I  

E2-(5)- ,  

10  II  

E2-(5)- ,  

11  I  

E1-(2)-  

12  II  

E1-(2)-  

13    

 

14  
 

 

15  
 

 VI 
 

E1-(2)- ; E3-(3); E4-(2)-  

 
100

 
  

 
2  (2011) 

3 2010  
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   YPH-PHA381J  2015
      
  

  

 
 

 
 

 SGD PBL e-learning   

    

1  
 
 

 

A-(1)- , , A-(2)- , , ,  

2     

A-(3)- , A-(4) B-(1) B-(2)- B-(4)-   

3    

B-(2)-  

4 
 
 

  

B-(2)-  

5 
 
  

 

B-(2)-  

6  
 
 

 

B-(2)- ,  

7  
 

 

A-(1)- B-(2)-  

8  
 

 

A-(5)- B-(3)- , B-(4)- ,  

 (100%)  

  

 
 

-147-

 
  2021-2022  

 

 
 

 

 
 

E-MAIL: hourai6316@yahoo.co.jp 

 
http://www.jshp.or.jp/cont/10/1015-1.pdf'  

 

 

-148-－148－



 
  2021-2022  

 

 
 

 

 
 

E-MAIL: hourai6316@yahoo.co.jp 

 
http://www.jshp.or.jp/cont/10/1015-1.pdf'  

 

 

-148-－149－



 
 

 YPH-PHA377J  
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OTC

 

  
 SGD PBL e-learning  

    

1   

OTC

 

A-(1)- -1,3,4; A-(1)- -1,2,6; A-(1)- -1,3; A-(1)- -4; A-(2)- ; A-(3)- , ; A-(4); 

B-(1); B-(2)- ; B-(3)- ; B-(4)- -4,5; E2-(9)-1 3,5 7; F-(5)- -1 3, F-(5)- -1,2,4; 

F-(5)- -1 

2  
OTC

 

OTC OTC OTC

 

A-(1)- -1,3,4; A-(1)- -1,2,6; A-(1)- -1,3; A-(1)- -4; A-(2)- ; A-(3)- , ; A-(4); 

B-(1); B-(2)- ; B-(3)- ; B-(4)- -4,5; E2-(9)-1 3,5 7; F-(5)- -1 3, F-(5)- -1,2,4 

3  
OTC

 

OTC OTC OTC

 

A-(1)- -1,3,4; A-(1)- -1,2,6; A-(1)- -1,3; A-(1)- -4; A-(2)- ; A-(3)- , ; A-(4); 

B-(1); B-(2)- ; B-(3)- ; B-(4)- -4,5; E2-(9)-1 3,5 7; F-(5)- -1 3, F-(5)- -1,2,4 

4  
 

OTC  

A-(1)- -1,3,4; A-(1)- -1,2,6; A-(1)- -1,3; A-(1)- -4; A-(2)- ; A-(3)- , ; A-(4); 

B-(1); B-(2)- ; B-(3)- ; B-(4)- -4,5; E2-(9); F-(5)- -1 3, F-(5)- -1 4 

5  
 

OTC

 

A-(1)- -1,3,4; A-(1)- -1,2,6; A-(1)- -1,3; A-(1)- -4; A-(2)- ; A-(3)- , ; A-(4); 

B-(1); B-(2)- ; B-(3)- ; B-(4)- -4,5; E2-(9); F-(5)- -1 3, F-(5)- -1 4 

6  
 

 

A-(1)- -1,3,4; A-(1)- -1,2,6; A-(1)- -1,3; A-(1)- -4; A-(2)- ; A-(3)- , ; A-(4); 

B-(1); B-(2)- ; B-(3)- ; B-(4)- -4,5; E2-(9); F-(5)- -1 3, F-(5)- -1 4 

-149-

7  
 

 

A-(1)- -1,3,4; A-(1)- -1,2,6; A-(1)- -1,3; A-(1)- -4; A-(2)- ; A-(3)- , ; A-(4); 

B-(1); B-(2)- ; B-(3)- ; B-(4)- -4,5; E2-(9); F-(5)- -1 3, F-(5)- -1 4 

8 
 
 

 

 

A-(1)- -1,3,4; A-(1)- -1,2,6; A-(1)- -1,3; A-(1)- -4; A-(2)- ; A-(3)- , ; A-(4); 

B-(1); B-(2)- ; B-(3)- ; B-(4)- -4,5; E2-(9)-1 3,5 7; F-(5)- -1 3, F-(5)- -1,2,4; 

F-(5)-  

9   

 

A-(1)- -1,3,4; A-(1)- -1,2,6; A-(1)- -1,3; A-(1)- -4; A-(2)- ; A-(3)- , ; A-(4); 

B-(1); B-(2)- ; B-(3)- ; B-(4)- -4,5; E2-(9)-1 3,5 7; F-(5)- -1 3, F-(5)- -1,2,4; 

F-(5)-  

 100%  
  
  

 

 

 

 

 
 

E-MAIL: ytomioka@tohoku.ac.jp 

 
SGD 4 5

6  

 

-150-－150－



7  
 

 

A-(1)- -1,3,4; A-(1)- -1,2,6; A-(1)- -1,3; A-(1)- -4; A-(2)- ; A-(3)- , ; A-(4); 

B-(1); B-(2)- ; B-(3)- ; B-(4)- -4,5; E2-(9); F-(5)- -1 3, F-(5)- -1 4 

8 
 
 

 

 

A-(1)- -1,3,4; A-(1)- -1,2,6; A-(1)- -1,3; A-(1)- -4; A-(2)- ; A-(3)- , ; A-(4); 

B-(1); B-(2)- ; B-(3)- ; B-(4)- -4,5; E2-(9)-1 3,5 7; F-(5)- -1 3, F-(5)- -1,2,4; 

F-(5)-  

9   

 

A-(1)- -1,3,4; A-(1)- -1,2,6; A-(1)- -1,3; A-(1)- -4; A-(2)- ; A-(3)- , ; A-(4); 

B-(1); B-(2)- ; B-(3)- ; B-(4)- -4,5; E2-(9)-1 3,5 7; F-(5)- -1 3, F-(5)- -1,2,4; 

F-(5)-  

 100%  
  
  

 

 

 

 

 
 

E-MAIL: ytomioka@tohoku.ac.jp 

 
SGD 4 5

6  

 

-150-－151－



 
 

 YPH-PHA301J  
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  [ ]    1  
      

  

  

  
 SGD PBL e-learning  

    

1 
2  

 
 

 

A-(1)- -1-4,; A-(1)- -1,2,6; A-(1)- -1; A-(2)- ; A-(3)- ; F-(2)- -1; F-(3)- -1; 

F-(3)- -3; F-(4)- -1,3; F-(4)- -1; F-(5)- -1; F-(5)- -4 

3 
4 

  
 

A-(1)- -1-4,; A-(1)- -1,2,6; A-(1)- -1; A-(2)- ; A-(3)- ; E2-(1)- -10; F-(2)- -

1; F-(3)- -1; F-(3)- -3; F-(4)- -1,3; F-(4)- -1; F-(5)- -1 3 

5 
6 

  
 

A-(1)- -1-4,; A-(1)- -1,2,6; A-(1)- -1; A-(2)- ; A-(3)- ; E2-(7)- -1,2; F-(2)- -

1; F-(3)- -1; F-(3)- -3; F-(4)- -1,3; F-(4)- -1 

7 
 
  

 

A-(1)- -1-4,; A-(1)- -1,2,6; A-(1)- -1; A-(2)- ; A-(3)-  

8 
 
  

 

A-(1)- -1-4,; A-(1)- -1,2,6; A-(1)- -1; A-(2)- ; A-(3)-  

9 
 
  

 

A-(1)- -1-4,; A-(1)- -1,2,6; A-(1)- -1; A-(2)- ; A-(3)-  

 100%  
  

 
 

 

 

 

 

 

 
 

E-MAIL: ytomioka@tohoku.ac.jp 
 SGD: 9  

 

-151-

   YPH-PHA302J   
  [ ]     

 

  

 

 

 SGD PBL e-learning  

    

1 
 

G-(3) 

2  
 

A-(5)- , G-(3) 

3 
 

 

G-(3) 

4 
 

 

A-(5)-  

5 
 

A-(5)-  

6  
 

A-(5)-  

7  
 

A-(5)- , G-(3) 

8 
 

A-(5)- , G-(3) 
 (50%) (50%)  
  
  
  

 

 
 

 
  

 

-152-－152－



   YPH-PHA302J   
  [ ]     

 

  

 

 

 SGD PBL e-learning  

    

1 
 

G-(3) 

2  
 

A-(5)- , G-(3) 

3 
 

 

G-(3) 

4 
 

 

A-(5)-  

5 
 

A-(5)-  

6  
 

A-(5)-  

7  
 

A-(5)- , G-(3) 

8 
 

A-(5)- , G-(3) 
 (50%) (50%)  
  
  
  

 

 
 

 
  

 

-152-－153－



   YPH-PHA391J   
  [ ]     
  

  

 
 

  
 SGD PBL e-learning  

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G-(1)-1 4; G-(2)-1 3; G-(3)-1 6 

 

  

  
  

 
  
  

 

-153-

   YPH-PHA392J   
  [ ]     
 ( ) 

  

 
 

  
 SGD PBL e-learning  

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G-(1)-1 4; G-(2)-1 3; G-(3)-1 6 

 

  

  
  

 
  
  

 

-154-－154－



   YPH-PHA392J   
  [ ]     
 ( ) 

  

 
 

  
 SGD PBL e-learning  

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
G-(1)-1 4; G-(2)-1 3; G-(3)-1 6 

 

  

  
  

 
  
  

 

-154-－155－



   YPH-PHA493J   
  [ ]     

 

  

 
 

OSCE OSCE
*

 

 

-155- -156-－156－



-156-－157－



 SGD PBL e-learning

 
 
 

-157-

 

F-(1)- -2 3, F-(1)- -1 2, F-(2)- -1, F-(2)- -1, 3 6, F-(2)- -1 8, F-(2)- -1 8, F-(2)- -1 8, F-(2)- -1 5, 7, F-(3)-

-1 4, F-(3)- -1, F-(3)- -1 6, F-(3)- -1 3, F-(4)- -1 3, , F-(5)- -1 3 

F-(2)- -9 17, F-(2)- -9, F-(5)- -2 3, E-E1-(2)- -8, F-(3)- -3, A-(1)- -1 7, A-(1)- -1 8, A-(2)- -1 4,  

A-(2)- -1 3, A-(2)- -1 4, A-(4)-1 5 

 
(50 ) (20%) (20%) (10%)

 

 
 —

 2  (2010). 

OSCE  (2009). 

 
 (2011).  

 10  (2006). 

 (2011). 
  

 
  
  

 

-158-－158－



 

F-(1)- -2 3, F-(1)- -1 2, F-(2)- -1, F-(2)- -1, 3 6, F-(2)- -1 8, F-(2)- -1 8, F-(2)- -1 8, F-(2)- -1 5, 7, F-(3)-

-1 4, F-(3)- -1, F-(3)- -1 6, F-(3)- -1 3, F-(4)- -1 3, , F-(5)- -1 3 

F-(2)- -9 17, F-(2)- -9, F-(5)- -2 3, E-E1-(2)- -8, F-(3)- -3, A-(1)- -1 7, A-(1)- -1 8, A-(2)- -1 4,  

A-(2)- -1 3, A-(2)- -1 4, A-(4)-1 5 

 
(50 ) (20%) (20%) (10%)

 

 
 —

 2  (2010). 

OSCE  (2009). 

 
 (2011).  

 10  (2006). 

 (2011). 
  

 
  
  

 

-158-－159－



   YPH-PHA494J   
  [ ]     
  

  

 

DI

 

 
 

 SGD PBL e-learning  

 
 

A  
 

 
 

E3
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

-159-

 
 

 
 

 
 

 

F-(1)- -4 7, F-(1)- -6 15, F-(2)- -2 3, F-(2)- -7 11, F-(2)- -9 19. F-(2)- -9 15, F-(2)- -9 13, F-(2)- -8 14, 

F-(3)- -5 7, F-(3)- -2 6, F-(3)- -7 14, F-(3)- -4 13, F-(4)- -4 9, F-(4)- -3, F-(5)- -2 3 

 
20% WEB 40%

20% 20%

 

  

  
  

WEB

 

 
 WEB  

 
 

 

-160-－160－



 
 

 
 

 
 

 

F-(1)- -4 7, F-(1)- -6 15, F-(2)- -2 3, F-(2)- -7 11, F-(2)- -9 19. F-(2)- -9 15, F-(2)- -9 13, F-(2)- -8 14, 

F-(3)- -5 7, F-(3)- -2 6, F-(3)- -7 14, F-(3)- -4 13, F-(4)- -4 9, F-(4)- -3, F-(5)- -2 3 

 
20% WEB 40%

20% 20%

 

  

  
  

WEB

 

 
 WEB  

 
 

 

-160-－161－



   YPH-PHA495J   
  [ ]     
 

  

 

 

 SGD PBL e-learning

 

 
 

 

-161-

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

F-(1)- -4 7, F-(1)- -11 15, F-(2)- -2 4, F-(2)- -7 11, F-(2)- -9 16,18,19. F-(2)- -9 15,  

F-(2)- -9 12, F-(2)- -8 12, F-(3)- -5 7, F-(3)- -2 6, F-(3)- -7 10,12 14, F-(3)- -4,7 9,11,12, F-

(4)- -3 4, F-(5)- -4 6, F-(5)- -3,4, F-(5)- -5 9, F-(5)- -2 3 

 
20% WEB 40%

20% 20%

 

 
  

WEB

 

 
 WEB  

 
 

 

-162-－162－



 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

F-(1)- -4 7, F-(1)- -11 15, F-(2)- -2 4, F-(2)- -7 11, F-(2)- -9 16,18,19. F-(2)- -9 15,  

F-(2)- -9 12, F-(2)- -8 12, F-(3)- -5 7, F-(3)- -2 6, F-(3)- -7 10,12 14, F-(3)- -4,7 9,11,12, F-

(4)- -3 4, F-(5)- -4 6, F-(5)- -3,4, F-(5)- -5 9, F-(5)- -2 3 

 
20% WEB 40%

20% 20%

 

 
  

WEB

 

 
 WEB  

 
 

 

-162-－163－



   YPH-PHA491J   
  [ ]     
  

  

 
 

  

 SGD PBL e-learning  

    

1   
 

A-(1) (5); B-(1) (4) 

2   
 

C1-(1) (3) 

3   
 

C1-(1) (3) 

4   
 

C2-(1) (6); C3-(1) (5) 

5   
 

C4-(1) (3) 

6   
 

C5-(1) (2) 

7   
 

C6-(1) (7); C7-(1) (2) 

8   
 

C8-(1) (4) 

9   
 

D-D1-(1) (3); D-D2-(1) (2) 

10   
 

E-E1-(1) (4) 

11   
 

E-E2-(1) (11) 

12   
 

E-E4-(1) (2) 

13   
 

E-E3-(1) (3) 

14   
 

E-E4-(1) (3) 

15   
 

F-(1) (5) 

 100%  

-163-

  
  
  

 
  
  

 

-164-－164－



  
  
  

 
  
  

 

-164-－165－



   YPH-PHA492J   
  [ ]     
  

  

 
 

  

 SGD PBL e-learning  

    

1   
 

A-(1) (5), B-(1) (4), F-(2)- -1 , F-(3)- -1 4, F-(3)- -1 3,  

F-(5)- -1 4 

2   
 

A-(1) (5), B-(1) (4), F-(2)- -1 , F-(3)- -1 4, F-(3)- -1 3,  

F-(5)- -1 4 

3   
 

A-(1) (5), B-(1) (4), F-(2)- -1 , F-(3)- -1 4, F-(3)- -1 3,  

F-(5)- -1 4 

4   
 

F-(2)- -1, F-(2)- -1 6, F-(2)- -1 8 

5   
 

F-(2)- -1, F-(2)- -1 6, F-(2)- -1 8 

6   
 

F-(2)- -1, F-(2)- -1 6, F-(2)- -1 8 

7   
 

F-(2)- -1, F-(2)- -1 6, F-(2)- -1 8 

8   
 

F-(2)- -1, F-(2)- -1 6, F-(2)- -1 8 

9   
 

F-(2)- -1, F-(2)- -1 6, F-(2)- -1 8 

10   
 

F-(2)- -1 6, F-(2)- -5 8, F-(2)- -1 8, F-(2)- -4 6 

11   
 

F-(2)- -1 6, F-(2)- -5 8, F-(2)- -1 8, F-(2)- -4 6 

12   
 

F-(2)- -1 8, F-(5)- -1 4 

13   
 

F-(2)- -1 8, F-(5)- -1 4 

 

-165-

14   
 

F-(2)- -1 8, F-(5)- -1 4 

15   
 

F-(2)- -1 6, F-(2)- -1 8, F-(5)- -1 4 

 100%  
  
  
  

 
  

  

 

-166-－166－



14   
 

F-(2)- -1 8, F-(5)- -1 4 

15   
 

F-(2)- -1 6, F-(2)- -1 8, F-(5)- -1 4 

 100%  
  
  
  

 
  

  

 

-166-－167－



   YPH-PHA496J   
  [ ]     
 

  

 

  

 SGD PBL e-learning  

    

1  (1) 
 

C-C1, C-C2 

2  (2) 
 

 
C-C3, C-C4, C-C5 

3  (3) 
 

C-C6, C-C7, C-C8,  

4   
D-D1, D-D2 

5   
 

E1-(1)-  

6  (1) 
E4-(1) (2) 

7  (2) 
E5-(1) (3) 

8  (1) 
 

E1-(2)- , E1-(3), E2-(1) (11),  

9  (2) 
E3-(1) (3) 

10   
A-(1) (2), B-(2) 

11  (1) 
F-(1) (5) 

12  (2) 
F-(1) (5) 

13   

 

-167-

14   

15   

 100%
  

  
  

 
  
  

 

-168-－168－



14   

15   

 100%
  

  
  

 
  
  

 

-168-－169－



   YPH-PHA400J   
  [ ]     
 ( ) 

  

 

 

 

 

 

 

 

 

 

 

 SGD PBL e-learning  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
G-(1)-1 4; G-(2)-1 3; G-(3)-1 6 

  

  

  
  

 
  
  

 

-169-

   ZDN-CHE111J   
      
 

  
 

 

 SGD PBL e-learning  

  

1 I 
 

C1-(1)- -1 

2 II 
Bohr  

C1-(1)- -1 

3 III 
 

 

4 IV 
 

 

5 V 
 

C1-(1)- -1 

6 I 
 

 

7 II 
 

C1-(1)- -3 C1-(1)- -  

8 III 
 

C1-(1)- -3 C1-(1)- -1 

9 
 

I 
 

C1-(1)- -1,2 

10 II 
 

C1-(1)- -1,2 

11 III 
 

C1-(1)- -1,2 

12 I 
sp1 sp2 sp3  

C1-(1)- -1,2 

13 II 
 

C1-(1)- -1,2,3 

-170-－170－





   ZDN-CHE111J   
      
 

  
 

 

 SGD PBL e-learning  

  

1 I 
 

C1-(1)- -1 

2 II 
Bohr  

C1-(1)- -1 

3 III 
 

 

4 IV 
 

 

5 V 
 

C1-(1)- -1 

6 I 
 

 

7 II 
 

C1-(1)- -3 C1-(1)- -  

8 III 
 

C1-(1)- -3 C1-(1)- -1 

9 
 

I 
 

C1-(1)- -1,2 

10 II 
 

C1-(1)- -1,2 

11 III 
 

C1-(1)- -1,2 

12 I 
sp1 sp2 sp3  

C1-(1)- -1,2 

13 II 
 

C1-(1)- -1,2,3 

-170-－171－



14  
 

C1-(1)- -1,2,3 

15 
 

 
 

C1-(1)- -1,2,3,5 

~30% ~60% ~10%  

 

 R Chang 2003  

1996  

 D. A. McQuarrie J. D. Simon

2000  

I II 1990  
  

 

 
 

MAIL: takakazu.nakabayashi.e7@tohoku.ac.jp   TEL: 795-6855 

 
 

-171-

   ZDN-CHE112J   
      
 

  

 

 
 

 SGD PBL e-learning  

    

1 

2 
C1-(2)- -1 2 

3 
C1-(2)- -3 4 5 6 7 C1-(2)- -1 

4 
C1-(2)- -1 2 

5 
C1-(2)- -2 3 4 5 C1-(2)- -1 2 3 

6 
C1-(2)- -1 2 3 

7 
C1-(2)- -2 

8 
C1-(2)- -2 

9 
C1-(3)- -1 2 3 

10 
C1-(3)- -4 

11 
C1-(3)- -5 

12 
C1-(3)- -6 

13 
 

C1-(3)- -7 

14 
 

C1-(3)- -7 

 

-172-－172－



   ZDN-CHE112J   
      
 

  

 

 
 

 SGD PBL e-learning  

    

1 

2 
C1-(2)- -1 2 

3 
C1-(2)- -3 4 5 6 7 C1-(2)- -1 

4 
C1-(2)- -1 2 

5 
C1-(2)- -2 3 4 5 C1-(2)- -1 2 3 

6 
C1-(2)- -1 2 3 

7 
C1-(2)- -2 

8 
C1-(2)- -2 

9 
C1-(3)- -1 2 3 

10 
C1-(3)- -4 

11 
C1-(3)- -5 

12 
C1-(3)- -6 

13 
 

C1-(3)- -7 

14 
 

C1-(3)- -7 

 

-172-－173－



15 
C1-(3)- -7 

 60 40  

  

 

2   

ISBN: 978-4-7598-1628-0 2018  

10 P.W. Atkins  

ISBN: 978-4-8079-0908-7 2018  
  

 

 
E  

E-mail: t-konno@tohoku.ac.jp  

  

 

-173-

 ZDN-CHE113J 

-

Fischer

SGD PBL e-learning

C3-(1)- -1,2,3 

C3-(1)- -4 

C3-(1)- -1,2,3 

C3-(1)- -1,2,3 

C3-(1)- -5 

C3-(1)- -5 

C3-(1)- -5 C3-(3)- -1,2 C4-(3)- -1,2 

C3-(3)- -1 

C6-(2)- -1 

C3-(3)- -1 C4-(1)- -1 

C3-(1)- -1 C3-(1)- -1 C3-(2)- -2  

C3-(1)- -7,8 C3-(2)- -1,2 

-174-－174－



 ZDN-CHE113J 

-

Fischer

SGD PBL e-learning

C3-(1)- -1,2,3 

C3-(1)- -4 

C3-(1)- -1,2,3 

C3-(1)- -1,2,3 

C3-(1)- -5 

C3-(1)- -5 

C3-(1)- -5 C3-(3)- -1,2 C4-(3)- -1,2 

C3-(3)- -1 

C6-(2)- -1 

C3-(3)- -1 C4-(1)- -1 

C3-(1)- -1 C3-(1)- -1 C3-(2)- -2  

C3-(1)- -7,8 C3-(2)- -1,2 

-174-－175－



C3-(1)- -7,8 C3-(2)- -3,4 

C3-(2)- -1 C3-(2)- -5 C6-(2)- -1 

80 20  

 J. G. Smith  2017  

E-MAIL: y-iwabuchi@tohoku.ac.jp  TEL: 795-6846

E-MAIL: ysasano@tohoku.ac.jp  TEL: 795-6848

-175-

 ZDN-BIO111J 

DNA 

SGD PBL e-learning  

1 
C6-(1)- -1; C6-(1)- -1 

2 
C6-(1)- -1; C6-(1)- -1 

3 
C6-(2)- -1; C6-(2)- -1; C6-(2)- -1 

4 
ATP  

C6-(5)- -1 

5 
2  

C6-(2)- -1; C6-(3)-  

6 
DNA  

C6-(4)- -1,2 

7 1 
DNA RNA  

C6-(4)- -1; C6-(4)- -1 

8 2 
RNA  

C6-(4)- -1; C6-(4)- -1 

9 
PCR RNAi

C6-(4)- -1,2 

10 
C6-(1)- -1,2; C6-(3)- -1,2 

11 
C6-(1)- -1; C6-(5)- -1; C6-(7)- -1 

12 
C6-(6)- -3,4 

13 
C6-(1)- -1; C6-(6)- -1,2 

-176-－176－



 ZDN-BIO111J 

DNA 

SGD PBL e-learning  

1 
C6-(1)- -1; C6-(1)- -1 

2 
C6-(1)- -1; C6-(1)- -1 

3 
C6-(2)- -1; C6-(2)- -1; C6-(2)- -1 

4 
ATP  

C6-(5)- -1 

5 
2  

C6-(2)- -1; C6-(3)-  

6 
DNA  

C6-(4)- -1,2 

7 1 
DNA RNA  

C6-(4)- -1; C6-(4)- -1 

8 2 
RNA  

C6-(4)- -1; C6-(4)- -1 

9 
PCR RNAi

C6-(4)- -1,2 

10 
C6-(1)- -1,2; C6-(3)- -1,2 

11 
C6-(1)- -1; C6-(5)- -1; C6-(7)- -1 

12 
C6-(6)- -3,4 

13 
C6-(1)- -1; C6-(6)- -1,2 

-176-－177－



14 
C6-(7)- -1,2 

15 
C6-(7)- -1,2 

Essential  5   2021 

E-MAIL: atsushi.matsuzawa.c6@tohoku.ac.jp TEL: 022-795-6827

-177-

-178-

－178－



-178-

－179－



-179-

-180-

－180－



-179-

-180-

－181－



-181-

－182－








