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ABSTRACT 

MКЬЭОЫ’Ь НОРЫОО ТЧ 04.04.01 Chemistry 

Master’s Program “Physical and anaХвЭТМКХ МСОЦТЬЭЫв” 

Course title: Research seminar on the problems of green chemistry 

Variable part of Block, 3 credits 

Instructor: Avramenko V.A. 

At the beginning of the course a student should be able to:  

the ability to perform standard operations on the proposed methods; 

possession of basic skills in the use of modern equipment for scientific 

research; 

ownership system of fundamental chemical concepts; 

ability to apply basic laws of natural science and the laws of development of 

chemical science in the analysis of the results obtained; 

Learning outcomes:  

the ability to realize the norms of accident prevention in laboratory and 

technological terms (G C-3); 

the ability to participate in scientific discussions and present the results got in 

researches as reports and scientific publications (stand lectures, reports and articles in 

the periodic scientific printing) (SPC-4); 

the possession skills of drafting of plans, programs, projects and other directive 

documents (SPC-6). 

Course description:  

Receipt and resОКЫМС ШП  ХКвОЫЬ. TСОЫЦКХ ЛОСКЯТШЫ ШП 
coverages. Light-reflecting coverages. Coverages with microbial-resistant properties. 

Principles of green chemistry. Critical temperature of mixture of substances. 

Properties of over critical environments, qualificatory their application in technology. 

Over critical extraction is in food industry. Over critical drying. Over critical 

impregnation. Over critical micronization (dispergating). Chemical reactions are in 

over critical environments. 

Main course literature: 

1. Getmantsev S.V. Ekologiya ochistki stochnih vod fiziko-himicheskimi 

metodami [Ecology of cleaning of effluents by the physical and chemical methods] / 

of . S. Serpokrilov, . V. VТХ’ЬШЧ, S.V. Getmantsev [and other]. .: publish of 

Association of building institutions, of higher learning 2009, 261 p. 

http://lib.dvfu.ru:8080/lib/item?id=chamo:667858&theme=FEFU 

2. G.V. Stid, G.L. Etwud. Supramolecularnaya himiya [Supramolecular 

chemistry, in two volumes, .1, .2] / Moscow, Ts Akadembook, 2007. 

http://lib.dvfu.ru:8080/search/query?term_1=%D0%A1%D1%83%D0%BF%D1%80

%D0%B0%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%

http://lib.dvfu.ru:8080/lib/item?id=chamo:667858&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%A1%D1%83%D0%BF%D1%80%D0%B0%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%A1%D1%83%D0%BF%D1%80%D0%B0%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU


D1%8F%D1%80%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0

%B8%D1%8F&theme=FEFU  

3. Sergeev, G.B. Nanohimiya [Nanochemistry] / G.B. Sergeev.– . : - publish 

Moscow university, 2007. – 334 p. 

http://lib.dvfu.ru:8080/search/query?term_1=%D0%9D%D0%B0%D0%BD%D0%B

E%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU 

4. Bekman, I.N. Radioecologiya I and ecological radio-chemistry : textbook for 

 and city council] / of I.N. Bekman. 2th publ.,- . : Urit, 2017.- 408 p.  

http://lib.dvfu.ru:8080/lib/item?id=chamo:837165&theme=FEFU 

5. Dukarev, V. . Zelenaya himiya [Green chemistry: application of proceeded 

in resources in chemical processes (project approach).] [Electronic resource] / V. . 

Dukarev, S. . charov, V.I. Hodirev it is Electron. dan. // Thin chemical 

technologies. - 2012. - № 3. - 77-89 p. http://e.lanbook.com/journal/issue/291890 

6. Vetoshkin, .G. TОСЧШРОЧЧТв ЫТЬФ I ЛОгШЩКЬЧШЬЭ’ Д TОМСЧШРОЧТМ ЫТЬФ and 

safety : of studies. Manual] / of .G. Vetoshkin, .R. Tarantseva. it is a 2th publ. - 

. : Infra-M, 2017. - 198 p. http://znanium.com/bookread2.php?book=913206 

 

Form of final knowledge control: pass-fail exam. 

http://lib.dvfu.ru:8080/search/query?term_1=%D0%A1%D1%83%D0%BF%D1%80%D0%B0%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%A1%D1%83%D0%BF%D1%80%D0%B0%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%9D%D0%B0%D0%BD%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%9D%D0%B0%D0%BD%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:837165&theme=FEFU
http://e.lanbook.com/journal/issue/291890
http://znanium.com/bookread2.php?book=913206


     « -  
    » 

 

 « -      
»        

   04.04.01 « »,   
«    ». 

 « -      
»    2 « ,    -  
»   2. .2. 

     3  
, 108 .      (36 

),    (72 ).    
1   1 . 

     :  
      . 

   , .   
   .    

      
.     . 

  .  .   
 .    . 

     .    
 .    .  

 ,     . 
    .  

.  .   
( ).     .  

 « -      
»       ,  

«    », «  
», «  », «  

»  . 

   :  
-        

 ,     
; 

-       , 
    . 



: 

      
   -  . 

    « -  
    »     

   :  
     ,   

        
  ;     

       
 . 

        
    . 

   
 

   

  
  

  
  

  

( -3) 

 
  ,   

     

     

 
    

   

   
   

   
  

     
 (  

,   
   

 ) ( -4) 

 
    , 

   

 
   

  

 
      

  

  
 , 

,   
  

 ( -6) 

 
   , , 

     

    

 
  , ,   

   

       
« -      » 

   /  :  
,    - . 

 

I.        
     . 

 



II.       

 (36 .). 
 I.      

   (24 .). 
 1-2.    (4 ). 

         
.   .     

 .     
 .     19-20 . 
 .     

.     ,   
 .     . 
   –     . 

  .        
  ,   (   ). 

      .  
    .  

        
   .    

       
       .  

:     .  
 3-6.    , . 

  . (8 .). 
   , .   

.   . ,  
  –  .   .  

 s-, p- and d-  .   . 

  .   .  
    .   – 

  .     
.      . 
   .   

      . 
      p- 

.  
 7-8.       

   . (4 .) 
         

     .  
 .   

    . .   
(  -  ).    

.    .    
        



 .     –   
 .      
    .      

 .     
. 

 9-12.       
    . (8 .) 

 -   ( , 
, -  , , ).  

     .   . 
 I.   .  I.  . 

 I.  .  I.  .  I. 

 .  I.  .  II. . 
 II.  .  III. .   

    .  
    . , 

     .  
   + - .  -

 . -  ,   
     . 

    .   
.  .    .  

 II.     (12 ). 
 13-16.      
 ( 8 .) 

     .  
.    .  .  
  .  ,    . 

  .   .  . 
-   .     

.   .     .  

 17-18.      
 . (4 .) 

  .    . 
  ,     . 

    .  
.  .   

( ).     . 
      

 .   .     
     .     

       .  
   .  

 .  



III. -   
   

-     
   « -    

  »    1    : 
-      ,   

        ; 
       

    ; 
       

; 
    . 

IV.     

 

№ 
/  

 
 /  

 

   
 

  

  - 
 

 
 

 
 

1. 

 

 I.  
  
  

. 
 1-2. 

  
. 

 3-6. 

 
  , 

. 
  . 

 7-8. 

 
  

  
 

 
  

. 
 9-12.  

  
  

  
  

 . 

 

 
 

 

  

  

 
 

( -3) 

:  
 

, 
 

 
 
  

  

 
 ( -

1),  
№№1(

-2) 

(
-1),  

  1-16; 

23-30 , 

: 
  

 
 

 
( -1), 

 
№№2(

-2) 

(
-1),  

  17-22; 

31-35. 

: 
 

 
 

 
  

 

 
( -1), 

 
№№3(

-2),  
( -4) 

(
-1),  

  1; 36-

51. 

1. 

 II. 
 

  
. 

 13-16. 

    



 
 

  
 . 

 17-18. 

  
 

  
 

. 

2. 

 I.  
  
  

. 
 1-2. 

  
. 

 3-6. 

 
  , 

. 
  . 

 7-8. 

 
  

  
 

 
  

. 
 9-12.  

  
  

  
  

 . 

 II. 
 

  
. 

 13-16. 

 
 

  
 . 

 17-18. 

  
 

  
 

. 

 

  
 

  

 

  

 

  
 

 
 

 

 
(

 
, 

  
  

 
 

) 
( -4) 

: 
  
 

 
, 

  
 

 
( -1), 

 
№6( -

2),  ( -

4) 

(
-1),  

 , 
 

 

: 
 

 
 

  

 
( -1), 

 
№6( -

2),  ( -

4) 

(
-1),  

 , 
 

 

: 
 

 
  
 
 

 
 

 
( -1), 

 
№6( -

2),  ( -

4) 

(
-1),  

 , 
 

 



3. 

 I.  
  
  

. 
 1-2. 

  
. 

 3-6. 

 
  , 

. 
  . 

 7-8. 

 
  

  
 

 
  

. 
 9-12.  

  
  

  
  

 . 

 II. 
 

  
. 

 13-16. 

 
 

  
 . 

 17-18. 

  
 

  
 

. 

 

 

 
, 

, 

  
 

 

 
( -6 

: 
  
 

, 
, 

  
 

 
 

 
( -1), 

 
№6( -

2),  ( -

4) 

(
-1), 

: 
 

 
 

 
( -1), 

 
№6( -

2),  ( -

4) 

 
 

 
 

 ( -13) 

  
 
 ( -

4). 

: 
 

 
, 

, 
  

 
 

 

 

 
( -1), 

 
№6( -

2),  ( -

4) 

 
 

 
 

 ( -13) 

  
 
 ( -

4). 

 

  ,  ,  
  ,     ( )  , 

    ,    , , 
        
  ,    2. 

 

V.     -

   



  

1.  . .,      -  
 / . . , . . , . .  Д  .Ж. .: -

    , 2009, 261 . 
http://lib.dvfu.ru:8080/lib/item?id=chamo:667858&theme=FEFU 

2. . . , . . ,  ,   , .1, .2, 
,  , 2007. 

http://lib.dvfu.ru:8080/search/query?term_1=%D0%A1%D1%83%D0%BF%D1%80

%D0%B0%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%

D1%8F%D1%80%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0

%B8%D1%8F&theme=FEFU 

3. , . .  / . . . – . : - -  . - , 2007. – 

334 . 
http://lib.dvfu.ru:8080/search/query?term_1=%D0%9D%D0%B0%D0%BD%D0%B

E%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU 

4. , . .     :   
   / . . . 2-  ., .  . . : , 

2017. 408 . (5  )  

http://lib.dvfu.ru:8080/lib/item?id=chamo:837165&theme=FEFU 

5. , . .  :     
  (  ). Д  Ж / . . 

, . . , . . . — . . //   
. — 2012. — № 3. — . 77-89. —  : 

http://e.lanbook.com/journal/issue/291890 

6.  . .     : .  / . . 
, . . . — 2-  . — . : - , 2017. — 198 . 

http://znanium.com/bookread2.php?book=913206 

 

  

(    ) 
1. G. Brunner. Supercritical Fluids as Solvents and Reaction Media 2004, Elsevier, 

638 p. 

http://link.springer.com/search?query=1.%09G.+Brunner.+Supercritical+Fluids+as+

Solvents+and+Reaction+Media+2004%2C+ 

2.  . .,  . . -  . 
    

2006. 292 . http://lib.dvfu.ru:8080/lib/item?id=chamo:249316&theme=FEFU 

3.  . .      
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-20415&theme=FEFU 

4.  . . -  ,   
. .: . 2006. 592 . 

http://lib.dvfu.ru:8080/lib/item?id=chamo:242083&theme=FEFU 

 

http://lib.dvfu.ru:8080/lib/item?id=chamo:667858&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%A1%D1%83%D0%BF%D1%80%D0%B0%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%A1%D1%83%D0%BF%D1%80%D0%B0%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%A1%D1%83%D0%BF%D1%80%D0%B0%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%A1%D1%83%D0%BF%D1%80%D0%B0%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%9D%D0%B0%D0%BD%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU
http://lib.dvfu.ru:8080/search/query?term_1=%D0%9D%D0%B0%D0%BD%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F&theme=FEFU
http://lib.dvfu.ru:8080/search/query?match_1=PHRASE&field_1=a&term_1=%D0%91%D0%B5%D0%BA%D0%BC%D0%B0%D0%BD,+%D0%98%D0%B3%D0%BE%D1%80%D1%8C+%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87.+&theme=FEFU
http://lib.dvfu.ru:8080/search/query?match_1=PHRASE&field_1=a&term_1=%D0%91%D0%B5%D0%BA%D0%BC%D0%B0%D0%BD,+%D0%98%D0%B3%D0%BE%D1%80%D1%8C+%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87.+&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:836983&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:837165&theme=FEFU
http://e.lanbook.com/journal/issue/291890
http://znanium.com/bookread2.php?book=913206
http://link.springer.com/search?query=1.%09G.+Brunner.+Supercritical+Fluids+as+Solvents+and+Reaction+Media+2004%2C
http://link.springer.com/search?query=1.%09G.+Brunner.+Supercritical+Fluids+as+Solvents+and+Reaction+Media+2004%2C
http://lib.dvfu.ru:8080/lib/item?id=chamo:249316&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-20415&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:242083&theme=FEFU


 

  -   
« » 

1. http://e.lanbook.com/ 

2. http://www.studentlibrary.ru/ 

3. http://znanium.com/ 

4. http://www.nelbook.ru/ 

      

 . 
VI.      

         
,    « -    
  ». 

VII. -   
 

 , ,   
    . 

 



 

 

      
     

  

«   » 

( ) 
 

 

   
 

 

 

 

 

 

 

 

 

-    

  

   
« -      » 

  04.04.01  
  «    » 

    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2017 
 



-       

 

№ 

/  

/  
 

 
 

 

 
  

  

 
 

1. 

18.09.17 – 07.10.2017  
  : 

«  
 » 

12  

, 
 

 

2. 

08.10.17-26.10.2017  
  : 

«  
  , 

. 
  

» 

12  , 
 

 

3. 

27.10.17-15.11.2017  
  : 

 
  

  
 

 
  

» 

12  , 
 

 

4. 16.11.17 – 02.12.2017 

 
  : 

«   
 

  
  
 

  
» 

12  , 
 

 

5. 03.12.17 – 31.12.2017 

 
  : 

«  
 

  
 » 

12  , 
 

, 

 
 

, 

  
 
. 

6. 08.01.2018-14.01.2018 

 
  : 

«  
  

  
 

» 

12  , 
 

, 

 
 

, 
  

 
. 



     : 
1.     

2.   -     

3.      

4.       

5.     

6.      

7.      

8.     

9.     

 

   

      : 
-      ;  

 -       
 (   ,   ); 

          
      ,   

    ; 
 -        

,    ; 
 -           

   ,      
          

  . 
      : 
 -            
(  ,    ); 
 -         ; 
 -             . 
   : 
 - ,   ,     

 ; 
 -       

        
  :    

   . 
 1.     . 

       
  

 2.     .  -   
,        , 

   . 
 3.  .     : ,    

. 



 )  -  ,   ,  
     . 

 )   -   ,    
  .       

 ,     .     
  , , ,     

" " . 
 )  -         

,      .  
    . ,     

,       . 
 4.    .       

,       ,    
,       .     

   5  ,      –  
 . ,    , 

    ,      
.       

   .  

    ,  ,   12    20 . 
      14 ,   

 :  - 25 ,  - 15 ,  - 20 ,  - 20 

.     . 
         

     . ,   
" " ,       ,  1 

. 
      : 
  -         ,  

    (  , 
   ,      

,   ,     )  
  ; 

 -       , 
        

  .   
   

 № 1. 
1.        

 : 
 

 

 

2.    

3.      ………… 



4.     …………. 
5.       ………… 

6.        …………  

7.     ……. 
8.        

 ……… 

9.        1  , 
    200

 ,    
2 / ? 

10.           
………. 

11.         -  
. 

12.  ,       , 
……. 

13.       ….. 
14.      ….. 
15.     - …… 

16.   ……… 

17.     1700  ………. 
18.  - …… 

19.    ……. 
20.        ………. 
21.    «   – »     
22.     …….. 
23.      ………..  ……… 

24.      …….. 
25.     . 
26.   ……. 
27.          

 ………. 
28.     ………….   

29.      :………. 
30.         ……. 
31.         

.     58%,    2% 
. 

 № 2. 

1.        …….. 
2.      ……. 
3.       χ =0,85  - ,   

  → R,    0,12 -1,   
     3 / 3

. 

4.     ,   
 ……. 



5.    =f(x,y,z)  . 
6.  -  ………….,  - . 
7.            

…….. 
8.  –  ……….. 
9.       …….. 
10.    ……..  ……. 
11.     …….. 
12.       ……. 
13.       ЯΔ       

? 

14.      …………. 
15.   χ = f( )      

 . 
16.   – ……. 
17.         

.     58%,    2% 
. 

18.     2A→R c   
 2,3 / ･    -   0,4 3,   

  = 3,6 3/ ,  =0,5 / 3.  
    R     

   . 
 

        

«   »: 
      

1.      
1)    

2)    

3)      

2.    

1)  

2)  

3.   

1)  

2)  

4.  – ,  

1)   

2)   

3)    
5.   S  –    
(S1,2),    

1)      (d)    (m) 

2)    (V)    (m) 



3)      (d)    
 (V) 

6.      
  

1) S =6D/ 

2) S =/6D 

3) S =6D 

7.     

1) 2/  

2) /  

3) / 2
 

4) /   
8.   ,     

 ,      
 10-6

  

1)  

2)  

3)  

9.     

1)  

2)  

10.    σ –  , 
   

1)  

2)    

3)   

11.      
      

 

1)  

2)   
12.  ,    

 T∆S∆H,   
1)  

2)  

13.      
    

1)   
2)  

14.       
  

1) 0    90
0
 

2) 90
0    180

0
 

3)   90
0
 



4)   0
0
 

15.   (σ)  ,  
       

…….. ,    
1)  

2)  

3)  

 

         

I.   : 
 " " 

1.         . 
2.    . 
3.      , 

 . 
4.  . 

 " " 

1, 2, 3, 4 –   " ". 

5.  2-3  ,    
,  " "   . 

 " " 

1.  ,  ,  ,     
1-2   ( ,       

  ). 
2.  ,     ,  

. 
 " " 

1.         
 . 

2.   ,     
 ,   . 

II.    : 
 " " 

1.      . 
2.   . 
3.  ,    . 
4.     ( , ). 

 " " 

1.   . 
2.  1-2     ,  



 1    . 
 " " 

1.      ,  , 
. 

2.       . 
 " " 

1.      . 
2.   . 
3.      . 

 



 

 

      
     

  

«   » 

( ) 
 

 

   
 

 

 

 

 

 

 

 

 

   

   
« -      » 

  04.04.01  

  «    » 

    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2017 
 

 



I.      « -

     »  

   
 

   

  
  

  
  

  

( -3) 

 
  ,   

     

     

 
    

   

   
   

   
  

     
 (  

,   
   

 ) ( -4) 

 
    , 

   

 
   

  

 
      

  

  
 , 

,   
  

 ( -6) 

 
   , , 

     

    

 
  , ,   

   

 

№ 
/  

 
 /  

 

   
 

  

  - 
 

 
 

 
 

1. 

 

 I.  
  
  

. 
 1-2.  

 . 

 3-6. 

 
  , 

.  
 . 

 7-8. 

 
  

 

 
 

 

  

  

 
 

( -3) 

:  
 

, 
 

 
 
  

  

 
 ( -

1),  
№№1(

-2) 

(
-1),  

  1-16; 

23-30 , 

: 
  

 
 

 
( -1), 

 
№№2(

-2) 

(
-1),  

  17-22; 

31-35. 



  
 

 
  

. 
 9-12.  

  
   

  
  . 

: 
 

 
 

 
  

 

 
( -1), 

 
№№3(

-2),  
( -4) 

(
-1),  

  1; 36-

51. 

 

 II.  
  

. 
 13-16.  

 
  

 . 

 17-18. 

  
 

   
. 

    

2. 

 I.  
  
  

. 
 1-2.  

 . 

 3-6. 

 
  , 

.  
 . 

 7-8. 

 
  

  
 

 
  

. 
 9-12.  

  
   

  
  . 

 II.  
  

. 
 13-16.  

 
  

 . 

 17-18. 

  
 

 

  
 

  

 

  

 

  
 

 
 

 

 
(

 
, 

  
  

 
 

) 
( -4) 

: 
  
 

 
, 

  
 

 
( -1), 

 
№6( -

2),  ( -

4) 

(
-1),  

 , 
 

 

: 
 

 
 

  

 
( -1), 

 
№6( -

2),  ( -

4) 

(
-1),  

 , 
 

 

: 
 

 
  
 
 

 
 

 
( -1), 

 
№6( -

2),  ( -

4) 

(
-1),  

 , 
 

 



   
. 

3. 

 I.  
  
  

. 
 1-2.  

 . 

 3-6. 

 
  , 

.  
 . 

 7-8. 

 
  

  
 

 
  

. 
 9-12.  

  
   

  
  . 

 II.  
  

. 
 13-16.  

 
  

 . 

 17-18. 

  
 

   
. 

 

 

 
, 

, 

  
 

 

 
( -6 

: 
  
 

, 
, 

  
 

 
 

 
( -1), 

 
№6( -

2),  ( -

4) 

(
-1), 

: 
 

 
 

 
( -1), 

 
№6( -

2),  ( -

4) 

 
 

 
 

 ( -13) 

  
 
 ( -

4). 

: 
 

 
, 

, 
  

 
 

 

 
( -1), 

 
№6( -

2),  ( -

4) 

 
 

 
 

 ( -13) 

  
 
 ( -

4). 

 



II.       
  

« -      » 
  

 
 

  
 

   

 
 

  
  
  

 
 ( -

3) 

 

(
 

) 

 
 

, 
 

 
 
  

 
 

 

,   
  

  

 
, 

 
 

 
  

  

 

   
  

, 
 

 
 
  

  

61-75 

 
(

)  

  

  

 

  
  

 
 

 
 

  
  

  

76-85 

 
(

)  

 
 

 

  

  

  

 
  

  
  

 
 

 
 

  
  
  

 
 

86-

100 

 
  

 
  

 
  

 
  

   
 

 

 

(
 

) 

  
 

 
, 

  
 

 

,   
  

   
  

 
 

, 
  

 

 
 

 

 

 , 
  

 

61-75 



(  
, 
  

  
 

 ) 
( -4) 

 
(

) 

 
 

 

 
 

 

  
 

 
  

 

  
. 

 
 

 

   
 

 
   

  
 

. 

76-85 

 
(

) 

 
 
  
 
 

 
 

 

  

 
  

 

 
 

 

 
  

 
  

 
  

 
 

86-

100 

 
 

 
, 

, 
  

 
 

 ( -

6) 

 

(
 

) 

  
 

, 
, 

  
 

 
 

  
  

 
, 

, 
  

 
 

 

 
 

 
 

, , 
   

 
 

61-75 

 
(

) 

 
 

 

 

  
 

 
 

 
 , 

, 

   

 

 

76-85 



 
(

) 

 
 

, 
, 

  
 

 
 

 

  

 
, 

, 
  

 
 

 

 
  
, 

 
,   

 

 

.  

86-

100 

 

         

I.   : 
 " " 

1.         . 
2.    . 
3.      , 

 . 
4.  . 

 " " 

1, 2, 3, 4 –   " ". 
5.  2-3  ,    

,  " "   . 
 " " 

1.  ,  ,  ,     
1-2   ( ,       

  ). 
2.  ,     ,  

. 
 " " 

1.         
 . 

2.   ,     
 ,   . 
    ( ) 

I.   

1.  ( -1) (  ,    
     ,    

,         
 , ,   . .) –   . 

   

1.   .   .  
        .  



2.      
.      .   

3.     19-20 .  
.     .  

4.     ,   
 .     . 

5.     –    
 .   .     

     ,    (  
 ).  

6.       . 
     .  

        
   . 

7.      
         

    .  
8.  :     .  
9.    , .   

.  
10.   . ,  

  –  .  
11.   .   s-, p- and d-  

.   .    

12. .   .  

13.      
.   –   .  

14.     .   
   .   

 .  

15.       
  .  

16.     
  p- .  

17.      .  
18.  .   .  

.    .  ,   
 .  

19.   .   .  
. -   .  

20.     .  
21.   .  
22.    .  

23.  -   ( , 
, -  , , ).  



24.       .  
 .  

25.  I.   ..  .   
.  .  .  

26.  II. .  .  

27.  III. .  

28.       
.      .  

29. ,      .  

30.     + - .  

31.  -  .  

32. -  ,   
     .  

33.     .  
 .  

34.  .  

35.    .  

36.   .    .  
37.   ,     

.     .  
38.  .  . 

  ( ).  
39.     .  
40.       

 .   .  
41.          

 .        
    .  

42.     .  
43.   .  
44.         
      .  
45.   .  

46.     
  . .   

(  -  ).  
47.    .  
48.    .    

        
.  

49.     –   
 .  

50.        
 .  



51.       
.  

 

     1: 
1.   .   .  

        .  
2.      

.      .   
3.     19-20 .  

.     .  
4.     ,   

 .     . 
5.    –    

 .   .     
     ,    (  

 ).  

6.       . 
     .  

        
   . 

7.     
         

    .  
8.  :     .  
9.    , .   

.  
10.   . ,  

  –  .  
11.   .   s-, p- and d-  

.   .    

12. .   .  

13.      
.   –   .  

14.     .   
   .   

 .  

15.       
  .  

16.     
  p- .  

     2: 

 

1.      .  



2.  .   .  
.    .  ,   
 .  

3.   .   .  
. -   .  

4.     .  
5.   .  
6.    .  

7.  -   ( , 
, -  , , ).  

8.       .  
 .  

9.  I.   ..  .   
.  .  .  

10.  II. .  .  

11.  III. .  

12.       
.      .  

13. ,      .  

14.     + - .  

15.  -  .  

16. -  ,   
     .  

17.     .  
 .  

18.  .  

19.    .  

20.   .    .  
21.   ,     

.     .  
22.  .  . 

  ( ).  
23.     .  
24.       

 .   .  
25.          

 .        
    .  

26.     .  
27.   .  
28.         
      .  
29.   .  



30.     
  . .   

(  -  ).  
31.    .  
32.    .    

        
.  

33.     –   
 .  

34.        
 .  

35.       
.  

 

II.   

1.  ( -1) (   ,  
       

) -   . 

2.   ( -2)(     
          

) -     . 

3.  ( -4)    , 
        

     (  

) ,      , 
   ,      . –  
. 

4.   ( -13) (   , 
      , 

   ,   
 ) -      ( ).  

    . 

 : 
1.     

2.   -     

3.      

4.       

5.     

6.      

7.      

8.     

9.     

      



  1 

 № 1. 
1.       : 

.   

.  

.  

2.    

3.      ………… 

4.     …………. 
5.       ………… 

6.        …………  

7.     ……. 
8.        

 ……… 

9.        1  , 
    200

 ,    
2 / ? 

10.       .   
…… 

11.  ,       , 
……. 

12.       ….. 
13.     ….. 
14.     - …… 

15.   ……… 

16.     1700  ………. 
17.   - …… 

18.    ……. 
19.        ………. 
20.    «   – »    … 

21.  ,     …….. 
22.      ………..  ……… 

23.      …….. 
24.     . 
25.    ……. 
26.         
27.   ………. 
28.     ………….   

29.      :………. 
30.         ……. 
31.     : 2A = R   A = 3S.  χ ; ER; SR, 

    - =2 / 3
 R=3 / 3; S=3,5 / 3

 

 № 2. 
1.   « »   …………….    

………….  . 



2.    

3.  :  , ,  
,     ……….. 

4.     …………… ,    
 ……….. 

5.         
 ……… 

6.   ,  ,      1 3
 

 159   .  
7.      ……….. 
8.      ---……….. 
9.   ,    

…….   …… 

10.       …..,    
………….. 

11.         
…… 

12.       :….. 
13.   ,  : …… 

14.      ……. 
15.      ……….    

………. 
16.    -…….. 
17.        …….. 
18.      ………  ………  . 
19.         

 …………  ……….. 
20.        Xp - ……. 
21.        

……. 
22.    …… 

23.         ,  
……… 

24.   ………. 
25.         

. 
26.   –  ………… 

27.   ……. 
28.       ……..  
29.     :……. 
30.     2A = R   A = 3S.  χ ; ER; SR, 

   - N =2 ; NR=; NS= 3  

 № 3. 
1.    ………………..  . 
2.     



3.  – ….. 
4.  ,    ,  

……….. 
5.       …………. 
6. ,         , 

 ……. 
7.    ……… 

8.        
 ……… 

9.    ,  1    0,146 
  .  

10.  –  , ……….. 
11.       ………. 
12.  ,       

 ,   …….. 
13.    ……….. 
14.    ……. 
15.     ……… 

16.   ,  : …….. 
17.    ………. 
18.    ……… 

19.  ,  ………. 
20.  …….. 
21.         

   ………. 
22.     ……… 

23.         ……… 

24.        
……. 

25.         
  . 

26.         
 ……..  ………. 

27.        . 
28.         

……. 
29.         …….  
30.      A +B = 3R.   

    ,  N =1 ; N =1 ,  

χ =0,9. 

    2 

 № 1. 
1.        …….. 
2.      ……. 



3.       χ =0,85  - ,   
  → R,    0,12 -1,  

      3 / 3
. 

4.     ,   
 ……. 

5.    =f(x,y,z)  . 
6.  -  ………….,  - . 
7.            

…….. 
8.  –  ……….. 
9.       …….. 
10.    ……..  ……. 
11.     …….. 
12.       ……. 
13.       ЯΔ       

? 

14.      …………. 
15.   χ = f( )     

  . 
16.   – ……. 
17.          

  A+2B=2R+S,      0,7; 
 :  - 1 / ,  –1,5 / .  

 № 2. 
1.       ……. 
2.       ……. 
3.     2 → R,  c    2,3 

/  .      0,5 / 3.  
   -    χ =0,75? 

4.     ,   
 ……. 

5.    =f(x,y,z)  . 
6.        

    ……. 
7.    -  ,  ……. 
8.  , ……. 
9.      ….. 
10.        ……. 
11.          

…… 

12.          
…… 

13.  ,    ,   
 ……….     ……. 

14.       ,   



 …….. 
15.   ,      

. 
16.       

  
17.          
A+3B=2R,        0,2,   

  = 6 / .   
 № 3. 

1.      ….. 
2.        ……. 

1.     → R,  c    
0,45 -1

.    145 ,    30 
/ .     . 

2.        
  ……. 

3.    χ=f(x,y,z)  . 
4.        

    ……. 
5.    -  ,  ……. 
6.      ,     

  ….. 
7.     ……. 
8.    ……. 
9.       ……. 
10.         

…… 

11.         

…….,    ………. 
12.       -   

 ,    ……,  
  ……. 

13.   . 
14.  – …… 

15.     2  → R  → 3S.   
 R,       R,  

  – 2 / ;  R    S  3 
/ . 

  

 № 1. 
1.        

 : 
 

 

 



2.    

31.      ………… 

32.     …………. 
33.       ………… 

34.        …………  

35.     ……. 
36.        

 ……… 

37.        1  , 
    200

 ,    
2 / ? 

38.           
………. 

39.         -  
. 

40.  ,       , 
……. 

41.       ….. 
42.      ….. 
43.     - …… 

44.   ……… 

45.     1700  ………. 
46.  - …… 

47.    ……. 
48.        ………. 
49.    «   – »     
50.     …….. 
51.      ………..  ……… 

52.      …….. 
53.     . 
54.   ……. 
55.          

 ………. 
56.     ………….   

57.      :………. 
58.         ……. 
31.         

.     58%,    2% 
. 

 № 2. 

32.        …….. 
33.      ……. 
3.       χ =0,85  - ,   

  → R,    0,12 -1
,   

     3 / 3
. 



4.     ,   
 ……. 

5.    =f(x,y,z)  . 
6.  -  ………….,  - . 
7.            

…….. 
8.  –  ……….. 
9.       …….. 
10.    ……..  ……. 
11.     …….. 
12.       ……. 
13.       ЯΔ       

? 

14.      …………. 
15.   χ = f( )      

 . 
16.   – ……. 
17.         

.     58%,    2% 
. 

18.     2A→R c   
 2,3 / ･    -   0,4 3,   

  = 3,6 3/ ,  =0,5 / 3.  
    R     

   . 
 

        

«   »: 
      

1.      
4)    

5)    

6)      

2.    

3)  

4)  

3.   

3)  

4)  

4.  – ,  

4)   

5)   

6)    
5.   S  –    
(S1,2),    



4)      (d)    (m) 

5)    (V)    (m) 

6)      (d)    
 (V) 

6.      
  

4) S =6D/ 

5) S =/6D 

6) S =6D 

7.     

5) 2/  

6) /  

7) / 2
 

8) /   
8.   ,     

 ,      
 10-6

  

4)  

5)  

6)  

9.     

3)  

4)  

10.    σ –  , 
   

4)  

5)    

6)   

11.      
      

 

3)  

4)   
12.  ,    

 T∆S∆H,   
3)  

4)  

13.      
    

3)   
4)  

14.       
  

5) 0    90
0
 



6) 90
0    180

0
 

7)   90
0
 

8)   0
0
 

15.   (σ)  ,  
       

…….. ,    
4)  

5)  

6)  

С  че   че  е ( е ) 

О ч ы  ч      , 
ы   ы  ы   MSWord. 

 ч   ч  ,  ы  , 
  ,    ФФИ: 

 " ".      

(     ) 
    

  

(  ) 
  

: 
, ,    

  

  ,    

      

   

   

    2016 . ( .) 
   

 

 1.    

      

: 1.0.1. –  ; 1.0.2. –  ; 
1.1.1.   (   ,   ,  

) 
1.1.2.   (   ) 
1.2.1.     

1.2.2.   (    ) 
1.3.1.   –   (   2016 ) 
1.3.2.   –   (   
2016 

,  ) 
1.4.   (     , 



    :   15, 
 ,  ) 

1.5.  (   0,5 .) 
1.5.1.      /   

 

1.6.     (   

, ) -     

  К А  ФФ ;    ,  

 

1.7.   (   –  ) 
1.8.      2016 ,  

  /    (  . – 

,  ,   ) 
1.8.1.    (  ) (  

. 
– ,  ,   ) (  

   4И   4 .8. «   

 (  )») 
  , : 

- ,   ,        
    ; 

-           
 ,       , 

 ( )  ,   

     ,    

; 
-    ,     

(        , 
        ); 

-     ,   /  
 . 

  ИИИ_____________________ 

 

 2- .    ,   

  –   

2.1.1.1.  

2.1.1.2.  ( ) 
2.1.1.3.  ( ) 
2.1.2.1.  (   ) 
2.1.2.2.  (   , ) 
2.1.2.3.  (   , ) 
2.2.1.   (   – . . ) 
2.2.2.  (  : 1 – ; 2 – ) 
2.3.1.   (  ) 
2.3.2.     



2.4.1.   (  ) 
2.4.2.     

2.5.1.    –    

2.5.2.    –    

2.6.      (  

) 
2.7.1.    (  :   15, 

 ,  ) 
2.7.2.    (    2016 

) 
2.8.    (   ) 
2.9.    

2.10.   

2.11.    (Р –  ) 
2.12.  

2.13.   ,   (К А  ФФ  

  ,      

) 
      «    

    ,   
   «  

 » ,  . 
         ,  

      . 
«ИИИ»ИИИИИИИ201И . 

 ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ 
 

 3.     
3.1    
3.2   ,     ; 
3.3      ,   

  ;  
3.4        ;  
3.5       :  

   ,    (  
);  

3.6       (  
    ;     

   ) ; 
3.7       , 

     ;  
3.8      :   

 (    ),   (  
  );  

3.9      ,  



     (    
);  

3.10   (   5)     
    3  (    ,  

  );  
3.11     ,    , 

   ; 
 



 

 

 

      
     

   

«   » 

( ) 
 

 

   
 

 

     

 -     
  

 
  04.04.01 -  

  «    » 
    

 

 1, 2  2,3  

  . 
   . 
   . 

      .  / .  / .  . 
     72 . 

       . 
   144 . 

        . 
  ( )   

  /     
 2, 3  

   
 

         
 ,    № 12-13-1282  07.07.2015 . 

 

           
 № 17  « 20 »  2017 . 

 

 

  

   . .   

: . . .,   . . 
 



 

     
 

 

I.      :  
  «ИИИИИ» ИИИИИИИИИИИИИИИИИ 20ИИИ .  № ИИИИИИ 

  ИИИИИИИИИИИИИИИИИИИИИИИ   ИИ_________ 

                                                   ( )                             ( . . ) 
 

 

 

 

 

 

 

II.      :  
  «ИИИИИ»  ИИИИИИИИИИИИИИИИИ 20ИИИ  .  № ИИИИИИ 

  ИИИИИИИИИИИИИИИИИИИИИИИ   ИИИИИИИИИИИИИИИИИИ 

                                               ( )                             ( . . ) 

 

 

 

 

 

 



ABSTRACT 

 

MaЬЭОЫ’Ь НОРЫОО ТЧ 04.04.01 CСОЦТЬЭЫв. 
MКЬЭОЫ’Ь PЫШРЫКЦ “Physical and Analytical Chemistry”. 
Course title: Research Seminar on Modern Problems of Chemistry. 

Variable part of Block, 4 credits. 

Instructor: T.N. Kalinina, PhD, Assistant professor, professor Vasilieva M.S. 

At the beginning of the course a student should be able to have the following 

preliminary competences: 

 GPC-1: ability to use the acquired knowledge of theoretical bases of 

fundamental chemistry during professional activities; 

 GPC-2: possession of skills in chemical experiment, the main synthetic and 

analytical methods of production and investigation of chemical substances and 

reactions; 

 GPC-3: ability to use the basic laws of natural sciences in professional 

activities; 

 PC-1: ability to perform common operations of the proposed methods; 

 PC-3: knowledge of fundamental chemical concepts; 

 PC-4: ability to apply basic laws of natural science and the laws of 

development of the chemical sciences in the analysis of the results; 

PC-7: possession of methods for the safe handling of chemical materials, 

taking into account their physical and chemical properties. 

Learning outcomes: After studying of the discipline the students are formed the 

following general cultural (GCC) / general professional (GPC)/ professional (PC) 

competences (elements of competences). 

The code and the 

wording of competence 

Stages of competence formation 

GCC-1 - the ability to 

use and develop the 

theoretical foundations 

of traditional and new 

sections of chemistry in 

solving professional 

problems 

knowledge 
Recent advances in modern science in the main 

directions of development of chemistry 

skill 
In the analysis of scientific literature to identify new 

achievements of modern science. 

application 
Skill in applying the achievements of modern science 

to conduct their own research 

PC-1 - ability to conduct 

scientific research on 

formulated topics, 

independently draw up a 

research plan and obtain 

new scientific and 

applied results 

knowledge 
- mechanism, conditions and application of a wide 

range of synthetic reactions 

Skill 

Competently conduct a chemical experiment, including 

the preparation of the starting compounds, the 

synthesis, the isolation of reaction products 

application 
- skill in developing and implementing a scheme for 

the targeted synthesis of the test compound 

PC-2 - possession of knowledge - a wide range of synthetic reactions, including 



theory and practical 

skills in the chosen field 

of chemistry 

reactions of palladium-catalyzed cross-coupling, 

methods of transformation of functional groups, 

methods for the formation of heterocyclic systems of 

various types, as well as modern developments in the 

field of stereoselective synthesis, 

- knows the theoretical basis, the mechanism of 

activating action and limitations of mechanochemical 

activation, microwave radiation, sonochemistry and 

flow chemistry 

skill 

- conduct reactions of directed aldol-croton 

condensation, using organolithium compounds, as well 

as a palladium-catalyzed combination and 

stereoselective transformations under classical 

conditions, and also under the action of microwave 

irradiation  

application 
- the skill of scaling the experimental conditions given 

in the literature 

PC-3 willingness to use 

modern equipment when 

conducting research  

knowledge 
Principles of operation and capabilities of instruments 

for carrying out physicochemical research 

skill 
Choose the research methods needed to produce the 

relevant results 

application 
Skills of determining the physicochemical method 

needed to solve a scientific problem. 

PC-4 the ability to 

participate in scientific 

discussions and present 

the results obtained in 

research in the form of 

reports and scientific 

publications (poster 

presentations, abstracts 

and articles in the 

periodical scientific 

press) 

knowledge 
Terms of presentation of research results in the form of 

reports and scientific publications.. 

skill 
Expertly communicate the results of the study to the 

audience, present them in the form of publications 

application 
Skills of writing reports, skills of participation in 

scientific discussions 

PC-5 possession of the 

skills of interpreting the 

results of physico-

chemical methods of 

researching substances 

knowledge 

Modern databases of spectral and other characteristics 

of the studied substances used in the interpretation of 

the results of physico-chemical methods of research 

substances. 

skill 
Apply physical and chemical methods of research 

substances to interpret the results. 

application 
Interpretation of experimental data: UV spectra, IR 

spectra, NMR 
1
H, 

13
C spectra, mass spectra, PAS, etc 

Course description: The purpose of studying this discipline is to form the 

students' professional competences necessary for carrying out research in the field of 

targeted synthesis of organic compounds. The tasks of this discipline are: 

 To supplement the students' theoretical knowledge of the most important 

synthetic reactions and functional transformations, methods of forming heterocyclic 

systems and stereoselective transformations. 



  Develop students' skills in practical implementation of the most important 

synthetic reactions, as well as experience in applying modern methods of activating 

chemical transformations. 

  To form the ability of the students to independently design multi-stage 

schemes for the synthesis of compound compounds, and also to evaluate them in 

terms of labor costs, availability of raw materials, technical equipment and the level 

of skill of the experimenter. 

Main course literature:  

1. Planirovaniye i organizatsiya nauchnykh issledovaniy : uchebnoye 

posobiye / V.I.Komlatskiy, S.V.Loginov, G.V. Komlatskiy. - Rostov n/D : Feniks, 

2014- 204 s. http://www.studentlibrary.ru/book/ISBN9785222218402.html  

2. Bogatov V.V. Organizatsiya nauchno-issledovatel'skikh rabot. 

VХКНТЯШstШФ. «DКХ'ЧКuФК». 2008. 258 s. 
http://lib.dvfu.ru:8080/lib/item?id=chamo:264187&theme=FEFU 

3. Kozhukhar V.M.Osnovy nauchnykh issledovaniy: uchebnoye posobiye / 

V. M. Kozhukhar. - M.: Izdatel'sko-torgovaya korporatsiya "Dashkov i K", 2012. - 

216 s. http://www.studentlibrary.ru/book/ISBN9785394017117.html 

Form of final knowledge control: an credit. 

http://www.studentlibrary.ru/book/ISBN9785222218402.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:264187&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785394017117.html
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