
 1 

«°Áª¹Ãª¶¢· §¢Á¤¢Âµ¢· ¦¿ ·¹Á¢Á¢Á¹Ãª¶¹Ã··¦Á¬ 

¢§¤¢¶¬· °¦·ÀÁ¹·» ±¬µ·¢¥Á¢µ 
 

 

 

 

 

¢Áµ¦·¢° À¬¤Á¢·¬ ±¹¿±¢··¬¾¶¢· 
 

 

 

·¶¹Ãª¢¤¬À¹Ãª¶¢· ±¬µ¹Ã·Å·¦Á 

(©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á µ¦À¢³¢°¢· ¦¿ 

¹º µ¦À¢³¢°¢· ·¶¹Ãª¦Á¬ µ¢¾¬·) 
 

 

 

¹ïêåïáãÎÜÎã ÞÒéãÎíÜ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¦Á¦¿¢· - 2021 
 

 



 2 

 

±À¥ 620.22(07) 

¤µ¥ 30.3î7 

     ± 854 

 

 

 

 

 

 

 

±åëÝÎããØêâÎã ¢. À. 

± 854 ·âåïÖÎÐØìåïÖâÎã ÝØáåïãñãÒí (ÕãÑÝÎãåïí ìÒßÒÜåïÖâåïããÒí áÒ-

ìÎßÎÜÎã Ì åæ áÒìÎßÎÜÎã ãâåïÖÒíØ áÎêØã): ¹ïêåïáãÎÜÎã ÞÒé-

ãÎíÜ / ¢. À. ±åëÝÎããØêâÎã.- ¦í.: °§·¢°, 2021.- 190 Ôè: 

 
 

 

 

 

 

±À¥ 620.22(07) 

¤µ¥ 30.3î7 

 

 

 

 

 

ISBN 978-9939-875-56-9     

 

É °§·¢°, 2021 

 

 

 

 

  

 



 3 

£¹¿¢·¥¢°¹Ãª¶¹Ã· 
 

·¦Á¢¯¹Ãª¶¹Ã· ................................................................................................ 7 

¤­¹Ã® I. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á 

·¶¹Ãª¢¤¬À¹Ãª¶¢· µ¢¾¬· ....................................................................... 8 

1. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á ·¶¹Ãª¦Á¬ µ¢¾¬· ................... 8 

2. ·¶¹Ãª¢¤¬À¹Ãª¶¢· ¹Ã¾¹Ãµ·¢¾¬Áµ¢· ¢½¢Á°¢· ................... 10 

3. ·¶¹Ãª¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ© .................................................................. 13 

4. µ¢Å¹ÃÁ ·¶¹Ãª¦Á ¦¿ ®¢½·¹ÃÁ¥·¦Á .............................................. 18 

5. £¬·¢Á¢¶¬· (¦Á°£¢³¢¥Á¬º¢¶¬·) µ¬¢Â¹Ãª¶¹Ã··¦Á ............ 19 

6. Å¬µ¬¢°¢· ·¶¹Ãª¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ© ©¾À £¢³°¢Â¹ÃÂ¬º 

µ¢¾¦Á¬ £¢«¢·¦­¬¹Ãª¶¢· ...................................................................... 20 

7. ®¢½·¹ÃÁ¥ .................................................................................................... 21 

8. ­¹Ã¯¹Ã¶ª·¦Á .............................................................................................. 22 

¤­¹Ã® II. µ¦À¢³·¦Á ..................................................................................... 30 

9. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á µ¦À¢³·¦Á¬ µ¢¾¬· .............. 30 

10. µ¦À¢³·¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ© ............................................................. 32 

11. µ¦À¢³·¦Á¬ ¥¢¾¢°¢Á¤µ¢· ±¬µ·¢°¢· ¦³¢·¢°·¦Á© ......... 33 

12. µ¦À¢³·¦Á¬ ¥¢¾¢°¢Á¤µ¢· Å¬µ¬¢°¢· ¦³¢·¢°© .................. 34 

13. µ¦À¢³·¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ· ©¾À £¶¹ÃÁ¦³¢¶¬· 

¿¢·¥¢°·¦Á¬ ................................................................................................... 34 

14. µ¦À¢³·¦Á¬ À¦®·¬°¢°¢· ¥¢¾¢°¢Á¤¹Ãµ© ............................... 36 

¤­¹Ã® III. ¾¦¿ µ¦À¢³·¦Á .......................................................................... 43 

15. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á 

±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ µ¢¾¬·..................................................................... 43 

16. ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ £·¹Ãª¢¤¬Á© ................................................ 45 

17. ±¢µ¢²¹Ã­¿¢¯Å¬ £¢³¢¥Á¢µ¢¾¦Á¬ Ä¹Ã­¦Á (Ç¢§¦Á) ............. 46 

18. ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ À¦¾¢°·¦Á© .................................................... 46 

19. »¹­¬µ¹ÁÇ¢¶¬· Ä¹®¢Á°¹Ãµ·¦Á .................................................... 48 

20. µ¦À¢³·¦Á¬ ¦¿ ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ Ç¬§¬°¢°¢· 

±¢À°¹Ãª¶¹Ã··¦Á© ....................................................................................... 51 

21. µ¦À¢³·¦Á¬ ¦¿ ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ Å¬µ¬¢°¢· 

±¢À°¹Ãª¶¹Ã··¦Á© ....................................................................................... 53 

22. µ¦À¢³·¦Á¬ ¦¿ ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ µ¦®¢·¬°¢°¢· 

±¢À°¹Ãª¶¹Ã··¦Á© ....................................................................................... 55 

 



 4 

23. µ¦À¢³·¦Á¬ ¦¿ ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ 

À¦®·¹­¹¤¬¢°¢· ±¢À°¹Ãª¶¹Ã··¦Á© ................................................ 58 

24. µ¦À¢³·¦Á¬ ¦¿ ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ ¸¢±¢¤¹Á¯µ¢· 

±¢À°¹Ãª¶¹Ã··¦Á© ....................................................................................... 58 

¤­¹Ã® IV. ¦Á°¢ª-¢¯®¢¯·¢¶¬· ±¢µ¢²¹Ã­¿¢¯Å·¦Á ................... 61 

25. ¦Á°¢ª ........................................................................................................... 61 

26. ¢¯®¢¯¬· ..................................................................................................... 62 

27. »¹³»¢À·¦Á ................................................................................................ 63 

28. »¹³»¢À·¦Á¬ µ¢°·¬¸¢¿¹Á¹Ãµ©..................................................... 65 

29. ª¹Ã¼¦Á ......................................................................................................... 69 

30. ­¦¤¬Á¹³ À¢ÁÁ¦Á ..................................................................................... 73 

¤­¹Ã® V. ¤¹Ã·¢¿¹Á µ¦À¢³·¦Á ¦¿ ¥Á¢·Â 

±¢µ¢²¹Ã­¿¢¯Å·¦Á ....................................................................................... 80 

31. »³¬·² ........................................................................................................... 80 

32. »³·²¦ ±¢µ¢²¹Ã­¿¢¯Å·¦Á ................................................................. 81 

33. ¢­¶¹Ãµ¬·, µ¢¤·¦§¬¹Ãµ ¦¿ ¥Á¢·Â ±¢µ¢²¹Ã­¿¢¯Å·¦Á ..... 83 

34. À¬À¢· ¦¿ ¥Á¢ ±¬µÅ¹¿ ±¢µ¢²¹Ã­¿¢¯Å·¦Á ................................ 86 

35. °¢»¢Á, ¢·¢¤, ·¬°¦­, ÅÁ¹µ, Â¬·° ¦¿ ¥Á¢·Â ±¬µÅ¹¿ 

§¹¥¢·¶¹Ãª¦Á ................................................................................................ 87 

36. ±¢°¢¸Ä¢°¢· ±¢µ¢²¹Ã­¿¢¯Å·¦Á ................................................... 90 

¤­¹Ã® VI. µ¦À¢³¢°¢· ·¶¹Ãª¦Á¬ ¼¦Áµ¢¶¬· µ¸¢°¹Ãµ ............. 94 

37. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á ¼¦Áµ¢¶¬· 

µ¸¢°µ¢· µ¢¾¬· ............................................................................................ 94 

38. »¹³»¢À·¦Á¬ ¼¦Áµ¢¶¬· µ¸¢°µ¢· ¦³¢·¢°·¦Á© .................. 95 

39. ¼¦Áµ¢¶¬· µ¸¢°µ¢· ½¦«¬µ·¦Á© ................................................... 95 

40. ªÁ¯¢ª¹³¹Ãµ ............................................................................................. 96 

41. ·¹Áµ¢­¢Â¹Ãµ ............................................................................................ 97 

42. µ®¹Ãµ ............................................................................................................ 98 

¤­¹Ã® VII. ¹º µ¦À¢³°¢· ·¶¹Ãª¦Á ..................................................... 100 

43. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á ¹º µ¦À¢³¢°¢· 

·¶¹Ãª¦Á¬ µ¢¾¬· ........................................................................................ 100 

44. ¹º µ¦À¢³¢°¢· ·¶¹Ãª¦Á¬ ±¹ÃµÅ¬ ¿¦Á¢µ¸¢°µ¢· 

À¦®·¹­¹¤¬¢·¦Á© ...................................................................................... 103 

45. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á »¹­¬µ¦Á·¦Á¬ µ¢¾¬· ..... 105 

46. µ¹·¹µ¦Á .................................................................................................... 107 



 5 

47. ¢µ¦·¢À¢Á¢¯¿¢¯ µ¹·¹µ¦Á·¦Á© ¦¿ ¥Á¢·Â 

»¹­¬µ¦Á·¦Á© ............................................................................................... 108 

48. »¹­¬µ¦Á·¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ© ...................................................... 115 

49. ÆÁ¤¢·¢°¢· ·¶¹Ãª¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ© .................................. 117 

50. °¢Á£¹·¢»¢Á£¦Á¢°¢· µ¬¢Â¹Ãª¶¹Ã··¦Á ............................... 118 

51. ¢¯®¢¯·¢¶¬· ±¬µ·¢°µ¢®Å ............................................................. 119 

52. ¾¬·ª¦§ ...................................................................................................... 120 

53. µ¢·Á¢ª¦­ ................................................................................................. 123 

¤­¹Ã® VIII. »­¢¾Àµ¢¾¾¢·¦Á ................................................................. 130 

54. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á »­¢¾Àµ¢¾¾¢·¦Á¬ 

µ¢¾¬·................................................................................................................ 130 

55. »­¢¾Àµ¢¾¾¢·¦Á¬ À¦¾¢°·¦Á© ¦¿ £¢³¢¥Á¹Ãª¶¹Ã·© ....... 130 

56. »­¢¾Àµ¢¾¾¢·¦Á¬ £¢³¢¥Á¬º·¦Á¬ £·¹Ãª¢¤Á¦Á© ............. 133 

57. ª¦Áµ¹»­¢¾À·¦Á¬ ±¬µ·¢°¢· ±¢À°¹Ãª¶¹Ã··¦Á© ............... 138 

58. ½¦¢°À¹»­¢¾À·¦Á¬ À¦¾¢°·¦Á© .................................................... 140 

59. ½¦¢°À¹»­¢¾À·¦Á¬ ±¢À°¹Ãª¶¹Ã··¦Á© .................................... 142 

¤­¹Ã® IX. ¸¦ÁÀ¢¿¹Á »­¢¾Àµ¢¾¾·¦Á ............................................... 146 

60. »­¢¾Àµ¢¾¾·¦Á¬ ©·¥±¢·¹ÃÁ £·¹Ãª¢¤Á¦Á© ......................... 146 

61. À¦Å¾À¹­¬À................................................................................................. 147 

62. ¢¾£¹À¦Å¾À¹­¬À ..................................................................................... 148 

63. ¤¦À¬·¢°¾ ................................................................................................. 148 

64. Ä¢¶À¢·¶¹Ãª¦ ¸¦ÁÀ¢¿¹Á »­¢¾À¬°·¦Á ..................................... 149 

65. ¢»¢°¦»­¢¾À¬°·¦Á ............................................................................. 150 

¤­¹Ã® X. °¹µ»¹§¬Â¬¹· ·¶¹Ãª¦Á ...................................................... 153 

66. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á .................................................... 153 

67. °¹µ»¹§¬Â¬¹· ·¶¹Ãª¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ© .............................. 154 

68. °¹µ»¹§¬Â¬¹· ·¶¹Ãª¦Á¬ ®µ£¦Á© ............................................... 155 

¤­¹Ã® XI. ½¦À¬··¦Á .................................................................................. 157 

69. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á ½¦À¬··¦Á¬ µ¢¾¬· .......... 157 

70. ½¦À¬·¢Â¹Ãµ (¿¹Ã­°¢·¢Â¹Ãµ) ........................................................ 158 

71. £·¢°¢· °¢¹Ãº¹Ã° ................................................................................ 159 

72. ½¦À¬·¦ ®¢½·¹ÃÁ¥·¦Á ...................................................................... 159 

73. ̈ £¹·¬À ........................................................................................................ 164 

 

 



 6 

¤­¹Ã® XII. ±³°¢·¶¹Ãª¦Á ........................................................................ 166 

74. ±³°¢·¶¹Ãª¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ© ................................................... 166 

¤­¹Ã® XIII. »¹­¬µ¦Á·¦Á¬ °¬Á¢½¹Ãµ© ............................................. 168 

75. »¹­¬µ¦Á·¦Á¬ °¬Á¢½¹Ãµ© ¢Á¥¶¹Ã·¢£¦Á¹Ãª¶¢· µ¦¼ ..... 168 

76. »¹­¬µ¦Á·¦Á¬ °¬Á¢½¹Ãµ© ¨­¦°ÀÁ¢À¦®·¬°¢¶¹Ãµ ............. 169 

77. µ¦Å¦·¢¸¬·¹Ãª¶¢· ´¶¹Ã³¦Á¹Ãµ Æ¤À¢¤¹Á¯¿¹³ 

»­¢¾Àµ¢¾¾¢·¦Á ......................................................................................... 174 

78. »¹­¬µ¦Á¢¶¬· ·¶¹Ãª¦Á¬ °¬Á¢½¹Ãµ© ©·¥±¢·¹ÃÁ 

¢Á¥¶¹Ã·¢£¦Á¢°¢· µ¢·Á¢µ¢¾¦Á¬ ¢ÁÀ¢¥Á¹Ãª¶¹Ã·¹Ãµ ...... 179 

¤­¹Ã® XIII. ±¢·Å¢·¶¹Ãª¦Á .................................................................... 183 

79. Å¬µ¬¢°¢· ±¢·Å¢·¶¹Ãª¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ© ........................ 183 

80. £·¢¯¬· Å¬µ¬¢°¢· À¢ÁÁ¦Á .............................................................. 183 

±¢¿¦­¿¢¯ ........................................................................................................ 189 

Æ¤À¢¤¹Á¯¿¢¯ ¤Á¢°¢·¹Ãª¶¹Ã· ¦¿                                  

¨­¦°ÀÁ¹·¢¶¬· °¢¶Å¦Á ........................................................................... 190 

 

 
  



 7 

·¦Á¢̄ ¹Ãª¶¹Ã· 

  

·ÎÚãÎÜÎã áÎêãÎÐØìÎÜÎã (ÎíÝÒêìÎÐåíÛÎÜÎã) Ì áØèØã áÎêãÎ-

ÐØìÎÜÎã ÜíÖåïÖâÎã åÙåíìåïá áäÎÜëÎÛ Ì ãÒíÑíëÎÛ åíÎÜÎëåíáÎã çÒìÎ-

ÜÎã ÜíÖÎÜÎã æÎðåíåäØæãÒíÕ åïßßëÎÛ Òã ÎäÚÎìÎäåïÜÎâØ çÎÝÎãèãÒíØã 

ÝÎáÎçÎìÎêÚÎã ÎíÝÒêìÎëåíãÒíØ çÎìíÎêìáÎãÕ:  

ÂÎãÜÎîÎÛ ÎíÝÒêìÎëåí, êåëåíåß, ÑÎêÎëÎãÑåß, ÕãÑÝÎãíÎçÒê âåï-

íÎñÎãæâåïí ÎãÞ Øí ÐåíÛåïãÒåïÖâÎã ÏãÎÐÎëÎéåïá ÜÎá ÎáÒãåïí ÏÎÚëåïá Ô 

ãâåïÖÒíØ ÝÒìÍ ¢ãÝíÎ×ÒäìåïÖâåïã Ô ÎéÎèÎãåïá åïãÒãÎÙ ÕãÑÝÎãåïí ìÒßÒ-

ÜåïÖâåïããÒí îÎãÜÎîÎÛ ãâåïÖØ ëÒíÎÏÒíâÎÙ, ÎéÎëÒÙ Ìê áÎêãÎÐØìÎÜÎã 

ÜíÖåïÖâåïã êìÎîåß êåëåíåßãÒíÕ, åíåãî áÎêãÎÐØìÎÜÎã ÐØìÒÙØñãÒíØ 

ÝØáñã Ô ÝÎãÑØêÎãåïá ãâåïÖÎÐØìåïÖâåïãÕÍ 

µØãæ Îâ×á ÏåÙåíê òÐìëÒÙ Òãñ ãâåïÖÎÐØìåïÖâÎã ëÒíÎÏÒíâÎÙ áÎêãÎÐØ-

ìÎÜÎã ÐíÎÜÎãåïÖâåïãØî, ÏÎâî áÒÛÎáÎêÎáÏ éåïêÒíÒã ÝíÎìÎíÎÜæåï-

ÖâÎáÏ Ì Îâã ÔÙ ÐíÒÖÒ ÎáÏåßèåëØã áÒìÎßÎÐØìåïÖâÎã ëÒíÎÏÒíâÎÙÍ ¾ÎÜÎâã 

ãâåïÖÎÐØìåïÖâÎã ÓÎíÐÎîáÎáÏ ÎãÝíÎ×ÒäìåïÖâåïã Ô ÎéÎèÎîÒÙ ãÎÌ åïãÒ-

ãÎÙ ÕãÑÝÎãåïí ìÒßÒÜåïÖâåïããÒí ãÎÌ åæ áÒìÎßÎÜÎã ãâåïÖÒíØ áÎêØãÍ 

±åïâêåë Òá, åí ÞÒéãÎíÜÕ ÜÛÎéÎâØ ÑÎêÎëÎãÑåßãÒíØã Ì åïêÎãåßãÒíØãÊ 

êìÎãÎÙåï ÕãÑÝÎãåïí ìÒßÒÜåïÖâåïããÒí, ØãæçÒê áÒìÎßãÒíØ, ÎâãçÒê ÔÙ åæ 

áÒìÎßãÒíØ áÎêØãÍ 

²ÒéãÎíÜÕ ãÎÚÎìÒêëÎÛ Ô Îâã åíÎÜÎëåíåïáãÒíØ ÝÎáÎí, åíìÒß ãÒí-

ÜÎâÎîëÎÛ Òã áåÑåïÙãÒí ÜÎá ÎíÑâåïãñãÒí ãâåïÖÒíØ áÎêØã Ì ÏÒíëÎÛ ãâåïÖÒ-

íÕ ÜÎíåß Òã ÛÎéÎâÒÙ, ÒÖÒ åæ åíçÒê ÝØáãÎÜÎã ãâåïÖ åïêåïáãÎéåïÖâåïã ÜÎÓ-

áÎÜÒíçÒÙåï ÝÎáÎí, ÎâÙ åíçÒê ò×ÎãÑÎÜ ÙíÎîåïáãÒí ÜÎá ìÒßÒÜåïÖâåïããÒí 

ãâåïÖÎÐØìåïÖâÎã ÑÎêÎëÎãÑëåß ÖÒáÎãÒíØ ëÒíÎÏÒíâÎÙÍ  

²ÒéãÎíÜÕ ÝØáãÎÜÎãåïá ÜÎÓáëÎÛ Ô ãâåïÖÎÐØìåïÖâÎã ÒíÜåï ÝØáãÎ-

ÜÎã ÏÎ×ØããÒíØîÊ áÒìÎßÎÜÎã ãâåïÖÒí Ì åæ áÒìÎßÎÜÎã ãâåïÖÒíÍ 

ªÒáÎãÒíØ ëÒíÎÏÒíâÎÙ êìåïÐåßÎÜÎã ÝÎíîÎäÎíÒíÕ ãÒíÜÎâÎîëÎÛ Òã 

ÝÎëÒÙëÎÛåëÍ 

±åïâêåë Òá, åí ÞÒéãÎíÜÕ Ì ÞÒéãÎíÜåïá ìÒß ÐìÎÛ ãâåïÖÒíÕ ÜãçÎêìÒã 

ÑÎêÎëÎãÑåßãÒíØãÊ ãâåïÖÎÐØìåïÖâÎã ÑÎêÕãÖÎîØ åïêåïáãÎéåïÖâåïãÕ ÜÎÓ-

áÎÜÒíçÒÙåï Ì ØíÎÜÎãÎîãÒÙåï ÝÎáÎíÍ 
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¤­¹Ã® I . ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á  

·¶¹Ãª¢¤¬À¹Ãª¶¢· µ¢¾¬· 

 

1. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á ·¶¹Ãª¦Á¬ µ¢¾¬· 

 

¢äÚÎíÝã Øí ÏãåïâÖåë ãâåïÖÎÜÎã ÔÍ ¢âã ÎáÒãÕ, Øãæ äíèÎçÎìåïá Ô áÒÓ, 

Üåæëåïá Ô áÎìÒíØÎÍ £ãåïÖâÎã áÒè ÑØìëåß ÏÎÓáÎÓÎã ÒíÌåïâÖãÒíÕ äÎí×ëåß 

áÎìÒíØÎâØ ìÎíÏÒí ÞÌÒí ÒãÍ ¢ìåáÕ, òíÐÎãØÓáÕ, ÜÒãÑÎãØ ÏèØèÕ Ì ÎâÙãÊ Î-

áÒãÕ áÎìÒíØÎâØ ìÎíÏÒí ìÒêÎÜãÒí ÒãÍ µÎìÒíØÎã ò×ìëÎÛ Ô äÎí×áÎã 

ìÎíÏÒí ÞÌÒíåëÊ ÜÒãêÎÜÎã çíåîÒêãÒí, ñØáØÎÜÎã ðåÚÎíÜåïáãÒí, ÔÙÒÜì-

íÎÜÎã ÝåêÎãñ, ìÎñÎîåïá åï êÎéÒîåïá Ì ÎâÙãÍ µÎìÒíØÎã æØ ÎãÝÒìÎãåïá 

Ì æØ êìÒßÛëåïá ãåíØî, Îâã áØÎâã ðåÚåïá Ô Øí ÞÌÒíÕÍ 

µÎìÒíØÎâØ äÎí×áÎã áØ ÞÌÕ ÜÎíåß Ô ðåÚÎÜÒíçëÒÙ áØ ÎâÙ ÞÌØ, òíØ-

ãÎÜ, áÒÚÎãØÜÎÜÎã äÎí×åïáí ÜÎíåß Ô ðåÚÎÜÒíçëÒÙ èÒíáÎâØãØ, èÒíáÎâØ-

ãÕÊ ñØáØÎÜÎãØ, ñØáØÎÜÎãÕÊ ÔÙÒÜìíÎÜÎãØ, ÔÙÒÜìíÎÜÎãÕ áÒÚÎãØÜÎÜÎãØ 

Ì ÎâÙãÍ 

·âåïÖÕ áÎìÒíØÎâØ (áÎìÒíØÎÊ ÕãÑÝÎãåïí ÝÎêÜÎîåïÖâåïã Ô, ØãæÕ åíåä-

ëåïá Ô ìÎíÎÛåïÖâÎã áÒè ÏÎÓáÎÖØë ÎáÒã ØãæØ çÎíåïãÎÜåïÖâÎáÏ Ì ÑíÎãî 

ÝÎìÜåïÖâåïããÒíåë) ÞÌÒíØî áÒÜã ÔÍ  
 

 

 

 

 
 

¢âã ÝÎìÜÎãØäãÒíÕ, åíåãîåë ãâåïÖÒíÕ ìÎíÏÒíëåïá Òã áÒÜÕ áâåïêØî, 

Üåæëåïá Òã ÝÎìÜåïÖâåïããÒíÍ ·âåïÖÒíÕ ìÎíÏÒíëåïá Òã Õêì ÐåïâãØ, ÎÐíÒÐÎ-

ìÎâØã ëØàÎÜØ (çØãÑ, ÝÒßåïÜ ÜÎá ÐÎÓÎâØã), ÚìåïÖâÎã, ÝÎÙáÎã åï ÒéáÎã 

èÒíáÎêìØàÎããÒíØ Ì ÎâÙãÍ ·âåïÖÕ ÏãåïÖÎÐíÒÙåï ÝÎáÎí ÎãÝíÎ×Òäì Ô ØáÎ-

ãÎÙ åíåäÎÜØ Öëåë ÝÎìÜåïÖâåïããÒí, ÎâêØãñã ÝÎìÜÎãØäãÒíØ áØÎÜîåïÖâåïã, 

åíåãîåë ò×ìëÎÛ Ô ÎâãÍ ÆíØãÎÜ, ãâåïÖÕ, åíØ ÚìåïÖâåïãÕ ÝÎëÎêÎí Ô 1 

Ðí/áá3, ÒéáÎã èÒíáÎêìØàÎãÕÊ 1000 Ì ÝÎÙáÎã èÒíáÎêìØàÎãÕ 00 C, èåïíã ÔÊ 

H2O: 

·âåïÖÒíÕ ÜÎíåß Òã ÙØãÒÙ çÎíÓ Ì ÏÎíÑÍ »ÎíÓ ãâåïÖÒíÕ (ÒíÜÎÖ, çßØãÞ, 

ÖÖëÎÛØã, ÎÛÚÎÛØã Ì ÎâÙã) ÏÎßÜÎîÎÛ Òã áØ ìÎííØ ÎìåáãÒíØî ÜÎá Øåã-

ãÒíØîÍ £ÎíÑ ãâåïÖÒíÕ (èåïí, ÎÛÚÎÖÖåï ÐÎÓ, ÛÛáÏÎÖÖåï, çåßçÎì Ì ÎâÙã) 

ÜÎÓáëÎÛ Òã áåÙÒÜåïÙãÒíØî, åíåãñ ÐåâÎîÒÙ Òã ìÎíÏÒí ìÎííÒíØ ÎìåáãÒ-

íØî ÜÎá ØåããÒíØîÍ 

±¬¸¬Á 

µÎìÒíØÎâØ âåïíÎñÎãæâåïí ÎéÎãÞØã ìÒêÎÜÕ, åíã åïãØ åíåäÎÜØ ÏÎßÎ-

ÑíåïÖâåïã Ì ÝÎìÜåïÖâåïããÒí, Üåæëåïá Ô ãâåïÖÍ 
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·âåïÖÒíÕ ÜÎíåß Òã ÙØãÒÙ áÎñåïí ÜÎá ÐìãëÒÙ ÚÎéãåïíÑãÒíØ ÞÌåëÍ µÎ-

ñåïí ãâåïÖÒíÕ (çÎíÓ Ì ÏÎíÑ) ÏÎßÜÎîÎÛ Òã ÝÎáÎêÒé áåÙÒÜåïÙãÒíØî, Îìåá-

ãÒíØî Ì ØåããÒíØîÍ ®ÎéãåïíÑãÒíÕ ÜÎÓáëÎÛ Òã ìÎíÏÒí çÎíÓ Ì ÏÎíÑ ãâåï-

ÖÒíØîÍ ®ÎéãåïíÑØ òíØãÎÜ ÜÎíåß Ô ÛÎéÎâÒÙ òÑÕ, åíÕ ÏÎßÜÎîÎÛ Ô ìÎíÏÒí 

ÐÎÓÒíØ (ÎÓåì, ÖÖëÎÛØã, ÎÛÚÎÖÖåï ÐÎÓ Ì ÎâÙã) áåÙÒÜåïÙãÒíØîÍ ¤íÎãØìÕ 

ÚÎéãåïíÑ Ô, åíÕ ÜÎÓáëÎÛ Ô ÜëÎíîØî, ðÎâÙÎíØî Ì ÑÎäìÎâØã êçÎÖØîÍ 

µØ ÎâÙ ìÒêÎãÜâåïãØî ÒÖÒ ÑØìÎíÜÒãñ ÏåÙåí ãâåïÖÒíÕ ÜÎÓáëÎÛ Òã ñØ-

áØÎÜÎã ìÎííÒíØî (èíÎÛØã, ÖÖëÎÛØã, ÛÛåïáÏ, óåêóåí, ÒíÜÎÖ, çßØãÞ Ì 

ÎâÙã): ÅØáØÎÜÎã ìÎííÒíØ ÝÎìÜåïÖâåïããÒíÕ ÜÎÚëÎÛ Òã Îâã ÎìåáÎâØã 

áØèåïÜãÒíØ ÙØîñÒíØî, åíåãîØî ãíÎãñ ÜÎÓáëÎÛ Òã: ·ÒíÜÎâåïáê ÝÎâìãØ Ô 

117 ñØáØÎÜÎã ìÎíí: µØÎãÎÙåë áØáâÎãî ÝÒì ìÎíÏÒí ÜÎçÒíåë (ØåãÎâØã, 

ÔÙÒÜìíÎÜÎã, ÜåëÎÙÒãìÎâØã, áÒìÎßÎÜÎã Ì áØèáåÙÒÜåïÙÎâØã)Ê ñØáØÎÜÎã 

ìÎííÒíÕ ÞÌÎëåíåïá Òã çÎíÓ ÜÎá ÏÎíÑ ãâåïÖÒíØ áåÙÒÜåïÙãÒí, åíåãñ ÜÎíåß 

Òã çÎíåïãÎÜÒÙ ÒíÜåïêØî áØãæÌ ÝÎíâåïí ÝÎÓÎíÎëåí ÎìåáãÒí: 
 

 
¢ìåáãÒíØ áØÎîåïáãÒíØ ÝãÎíÎëåíåïÖâåïãÕ ÜÎãÚåíåäÒî ÎíÝÒêìÎÜÎã 

àÎãÎçÎíÝåëÊ ìÎíÏÒí ÝÎìÜåïÖâåïããÒíåë Ì ÏãåïÖÎÐíÒíåë ãâåïÖÒíØ êìÒß-

Ûåïá, åíåãñ ÜÎíåß Òã òÐìÎÐåíÛëÒÙ ÐØìåïÖâÎã Ì ìÒÚãØÜÎâØ áÒè: 
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2. ·¶¹Ãª¢¤¬À¹Ãª¶¢· ¹Ã¾¹Ãµ·¢¾¬Áµ¢· ¢½¢Á°¢·  

  

±åïáñØî êìÎîëåïá Òã ãâåïÖÒí, åíåãñ òÐìÎÐåíÛëåïá Òã ÜØêÎçÎìíÎê-

ìåïÜãÒíØ, ÎíÑâåïãÎÏÒíÎÜÎã Ì äØãÎíÎíÎÜÎã áÎãíÎáÎêÒíØ Ì çÎìíÎê-

ìØ ÎíìÎÑíÎãñãÒíØ ÎíìÎÑíåïÖâÎã ÝÎáÎí (òíØãÎÜÊ áÒìÎßãÒí Ì ÑíÎãî 

ÝÎáÎÞåïÙëÎÛñãÒí, Îßâåïê, ðÎâì, ÜÎäØ, çåÙØáÒíãÒí, ÖåïßÖ, ÏãÎÜÎã Ì ñØ-

áØÎÜÎã áÎãíÎÖÒÙÒí Ì ÎâÙã): ·âåïÖÒíÕ ÎíìÎÑíÎãñØ ÏãÎÜÎã ÝØáñã Òã: 

·âåïÖÒíØ åïêåïáãÎêØíáÎáÏ ÓÏÎßëåïá Ô ÐØìåïÖâåïã, åíØ ÎãëÎãåïáã Ô «·âåï-

ÖÎÐØìåïÖâåïã»Í 

 

·âåïÖÒíÕ ÝØáãÎÜÎãåïá åïãÒãåïá Òã æåíê ÓÎãÐëÎÛÎâØã (ÎÐíÎÐÎ-

ìÎâØã) ëØàÎÜ Ê ÝÒßåïÜ, çØãÑ, ÐÎÓÎâØã Ì çÙÎÓáÎâØãÍ  
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»ØãÑ ëØàÎÜåïá ãâåïÖÕ åïãØ ÞÌ Ì ÛÎëÎÙ, ÝÒßåïÜ ëØàÎÜåïá åïãØ åíåäÎÜØ 

ÛÎëÎÙ Ì æåïãØ ÞÌ, ÐÎÓÎâØã ëØàÎÜåïá æåïãØ Ì ÞÌ, Ì ÛÎëÎÙÍ »ÙÎÓáÎâØã ëØ-

àÎÜÕ ØíÒãØî ãÒíÜÎâÎîãåïá Ô ØåãÎîëÎÛ ÐÎÓÎâØã ëØàÎÜ, ØãæÕ ÝãÎíÎëåí Ô 

áØ ñÎãØ ÝÎÓÎí Ì ÎëÒÙØ èÒíáÎêìØàÎãØ ÑÒçñåïá: ¢âÑçØêØ ëØàÎÜ ÙØãåïá Ô 

ìØÒÓÒíÎÜÎã áØèÎëÎâíåïá, ØêÜ çÙÎÓáÎâØã ëØàÎÜåïá ãâåïÖÕ ÒíÜíØ ëíÎ 

ÝÎëÎêÎíÎÓåí Ô ÐÎÓÎâØã ëØàÎÜØã, åïêìØ åíçÒê ÎéÎãÞØã ëØàÎÜ Îâã 

ÞÒéãÎíÜåïá æØ ãÒíÜÎâÎîëØ: 

 

 
 

»ØãÑ ãâåïÖÒíÕ Õêì ÎìåáãÒíØ ÑÎêÎëåíëÎÛåïÖâÎáÏ ÙØãåïá Òã ÏâåïíÒ-

ßÎâØã Ì ÎáåíóÎâØãÍ £âåïíÒßÎâØã ÎìåáÎâØã ÜÎéåïîëÎÛñåë çØãÑ ãâåïÖÒ-

íåïá ÎìåáãÒíÕ åïãÒã ÜÎãåãÎëåí ÑÎêÎëåíëÎÛåïÖâåïã, ØêÜ ÎáåíóÎâØãåïáÊ 

ÎãÜÎãåãÍ 
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·âåïÖÒíØ ÜÎéåïîëÎÛñØî Ì ÏÎßÎÑíåïÖâåïãØî ÏÎîØ äÎì ÜÎíÌåí Ïãåï-

ÖÎÐíØæ Ô ãÎÌ ÝÎìÜåïÖâåïããÒíÕÍ £åÙåí ãâåïÖÒíØ ÝØáãÎÜÎã ÝÎìÜåïÖâåïã-

ãÒíã ÒãÊ óØÓØÜÎÜÎã, áÒÚÎãØÜÎÜÎã Ì ñØáØÎÜÎãÍ £ÎîØ Îâê ÝÎìÜåïÖâåïã-

ãÒíØî ãÎÌ ÜØíÎéëåïá Òã ìÒÚãåÙåÐØÎÜÎã, ÒéÎÜîÒÙØåïÖâÎã Ì ÎâÙ ÝÎìÜåï-

ÖâåïããÒí, åíåãñ ÏãåïÖÎÐíåïá Òã ãâåïÖÒíØ ìÒÚãåÙåÐØÎÜÎã ÜÎá ÎâÙ ÝÎìåïÜ 

ÝÎìÜåïÖâåïããÒíÕÍ 
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¤­¹Ã® 2Λ  

 

 

3. ·¶¹Ãª¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ© 

 

ü ©ãÑÝÎãåïí ìÒßÒÜåïÖâåïããÒí ÜÎÓáëÎÛñØ Ì ÜÎéåïîëÎÛñØ áÎêØã: 

£åÙåí ãâåïÖÒíÕ ÜÎÓáëÎÛ Òã ÎìåáãÒíØî:  

 

 

 

 

 

¢ìåáãÒíÕ ãâåïÖÒíØ ÏÎßÎÑíåïÖâÎã áÒè ÜÎíåß Òã áìãÒÙ æÙØîñÎëåíëÎÛ 

ëØàÎÜåë ÜÎá ÙØîñÎëåíëÎÛ ÎìåáØ` ØåãØ ìÒêñåë: 

 

 

 

 

 

¸Îì ãâåïÖÒíØ ÜÎÓáåïÖâÎã áÒè áìãåïá Òã ÔÙÒÜìíåããÒí, Ø ÑÒç åïãÒãÎ-

Ùåë ÜÎíÌåí ãäÎãÎÜåïÖâåïã ÎâÑ ãâåïÖÒíØ ÝÎìÜåïÖâåïããÒíØ ÝÎáÎí: 

 

 

 

 

 

 

 

 ·âåïÖÒíÕ ÝÎàÎÚ ÑÎêÎÜÎíÐëåïá Òã ÒíÜåï ÜÎíÌåí îåïîÎãØäãÒíåëÊ ÝÎ-

áÎÞÎâã ØíÒãî ÜÎéåïîëÎÛñØ Ì ÏÎßÎÑíåïÖâÎã:  

ü ·âåïÖÒíØ ÑÎêÎÜÎíÐåïáÕ Õêì ÜÎéåïîëÎÛñØ: 

¹íåä ãâåïÖÒíåïá ÎìåáãÒíÕ áØÎîëÎÛ Òã ØíÎí áÒÜ áÎêãØÜåïá Ì ÎâÑ 

áÎêãØÜÕ ÎãëÎãåïá Òã áåÙÒÜåïÙ: ¢ìåáãÒíØ ÜÎçÕ, åíåãñ Ðìãëåïá Òã áåÙÒ-

±¬¸¬Á 

·âåïÖÎÐØìåïÖâåïãÕ åïêåïáãÎêØíåïá Ô ÒíÜåï ÝØáãÎÜÎã ÎéÎíÜÎÊ 

áÒìÎßãÒí Ì åæ áÒìÎßãÒíÍ 

ÆíØãÎÜÊ èåïíÕ ÜÎÓáëÎÛ Ô èíÎÛãØ Ì ÖÖëÎÛãØ ÎìåáãÒíØîÊ 2:1 

ÝÎíÎÏÒíåïÖâÎáÏ: ¤íÎóØìÕ Ì ÎÙáÎêìÕ ÜÎÓáëÎÛ Òã ÎÛÚÎÛãØ 

ÎìåáãÒíØî: 

ÆíØãÎÜÊ ÎíÐåãØ ÎìåáãÒíÕ áìãåïá Òã ÎíÐåãØ ÜÎÓáØ áÒè æÙØîñÎ-

ëåíëÎÛ, ØêÜ ñÙåíØ Ì ãÎìíØåïáØ ÎìåáãÒíÕ ÜÒíÎÜíØ ÎßØ ÜÎÓ-

áåïÖâÎã áÒè ÞÌÎëåíåïá Òã ØåããÒí:  

ÆíØãÎÜÊ áÒìÎßãÒíØ ÜÎÓáåïÖâÎã áÒè ÔÙÒÜìíåããÒíÕ ÝÎãÑØêÎãåïá Òã 

ÙØîñÒí ìÒßÎðåÚåßãÒí, ØêÜ ÝÎìåïÜ ØåãÎâØã áØÎîåïÖâåïããÒíåïá 

ÔÙÒÜìíåããÒíÕ ÝÎãÑØêÎãåïá Òã ÏÎîÎêÎÜÎã ØåããÒí:  
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ÜåïÙåïá ÎëÒÙØ Îáåïí Ô, ñÎã ÒíÜåï ÝÎíÌÎã áåÙÒÜåïÙãÒíåïá Ðìãëåß ÎìåáãÒíØ 

ÜÎçÕ: ¥íÎ ÝÎáÎí ãâåïÖÒíØ ìÎíÏÒí ÎÐíÒÐÎìÎâØã ëØàÎÜØ ÎãîãÒÙåï 

ÑÒçñåïá Ì ÙåïÛåïâÖãÒíåïá áåÙÒÜåïÙãÒíÕ åïãÎÜ Òã Øãñãåïíåïâã ÐåâåïÖâåïã åïãÒ-

ãÎÙåï: ±ÒìÌÎÏÎí åæ ÏåÙåí ãâåïÖÒíã åïãÒã áåÙÒÜåïÙãÒí:  

 

 

 

 

¤ØìÒãñ, åí ãâåïÖÒíØ ÎáÒãÎðåñí áÎêãØÜÕ Îìåáã Ô, êÎÜÎâã ØíÒãî 

ÜÎéåïîëÎÛñØ ìÒêÎãÜâåïãØî ãâåïÖÒíÕ ÕãÑåïãëÎÛ Ô ÏÎ×ÎãÒÙ áåÙÒÜåï-

ÙÎâØããÒíØ Ì åæ áåÙÒÜåïÙÎâØããÒíØ: ·âåïÖØ ÜÎéåïîëÎÛñÕ ÞÌÎëåíåß áÎêãØÜ-

ãÒíØã ÕãÑÝÎãåïí ÎéáÎáÏ ÎãëÎãåïá Òã ÜÎéåïîëÎÛñÎâØã áÎêãØÜãÒí: ¢âÑ 

áÎêãØÜãÒíØî Òã áåÙÒÜåïÙãÒíÕ, ØåããÒíÕ, ÎìåáãÒíÕ Ì ÔÙÒÜìíåããÒíÕ: ¢âã 

ãâåïÖÒíÕ, åíåãñ ÜÎéåïîëÎÛ Òã áåÙÒÜåïÙãÒíØî, ÎãëÎãåïá Òã áåÙÒÜåïÙÎâØã 

ãâåïÖÒí, ØêÜ åæ áåÙÒÜåïÙÎâØã ÜÎéåïîëÎÛñãÒí åïãÒîåßãÒíØã ÎãëÎãåïá Òã åæ 

áÒÙÒÜåïÙÎâØã ãâåïÖÒí:  

 

 

 

 

 

 

 

 

 

 

 

µåÙÒÜåïÙÎâØã ãâåïÖÒíØ ÎáÒãÎðåñíØÜ áÎêãØÜãÒíÕ áåÙÒÜåïÙãÒíã Òã: 

ÆíØãÎÜÊ èåïíÕ, ÖÖëÎÛØãÕ, èíÎÛØãÕ, äÎñÎíÕ áåÙÒÜåïÙÎâØã ãâåïÖÒí 

Òã: 

ÆíØãÎÜÊ èåïíÕ, êÎéåïâîÕ, èíÎâØã ÐåÙåíäØã ÜÎÓáëÎÛ Òã áåÙÒÜåïÙãÒ-

íØî, ØêÜ ÐíÎóØìÕ, ÎÙáÎêìÕ, ÎíÐåãÕ áåÙÒÜåïÙãÒí æåïãÒã: 

¹æ áåÙÒÜåïÙÎâØã ãâåïÖÒíØ ÎáÒãÎðåñíØÜ áÎêãØÜãÒíã Òã ÎìåáÕ Øå-

ãÕ, ÔÙÒÜìíåãÕ: ÆíØãÎÜÊ ÜÒíÎÜíØ ÎßÕ, çÒíáÎãÐÎãÎìÕ (áÎíÐÎã-

îåëÜÎ) åæ áåÙÒÜåïÙÎâØã ãâåïÖÒí ÒãÊ ÜÎÓáëÎÛ ØåãÒíØî: ¢ÙáÎêìÕ, 

ÎíÐåãÕ åæ áåÙÒÜåïÙÎâØã ãâåïÖÒí ÒãÊ ÜÎÓáëÎÛ ÎìåáãÒíØî: ¢Ùâåï-

áØãÕ, çßØãÞÕ åæ áåÙÒÜåïÙÎâØã ãâåïÖÒí Òã (áÒìÎßãÒí)Ê ÜÎÓáëÎÛ Òã 

ØåãÒíØî Ì ÔÙÒÜìíåããÒíØî: 
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·âåïÖÒíØ àãäåß áÒÛÎáÎêãåïÖâåïãÕ áåÙÒÜåïÙÎâØãÊ áåÙÒÜåïÙãÒíØî ÜÎÓá-

ëÎÛ ãâåïÖÒíã Òã: ¹æ áåÙÒÜåïÙÎâØã ãâåïÖÒíåïá ÎìåáãÒíÕ (ØåããÒíÕ, ÔÙÒÜìíåã-

ãÒíÕ), æáØÎëåíëÒÙåë åíçÒê áåÙÒÜåïÙãÒí, áØÎãÐÎáØî ÜÎÓáåïá Òã áÎÜíåêÜå-

çØÜ (ÎãÓÒã Îæñåë ìÒêÎãÒÙØ) áÎíáØããÒí, òíØãÎÜÊ êåëåíÎÜÎã ÎëÎÓÕ 

(SiO2): 
 

 
 

¹æ áåÙÒÜåïÙÎâØã ãâåïÖÒíØ ÝÎáÎí Ïãåíåä Ô ÔáçØíØÜ (ðåíÞÒíØ ÝØáÎã 

ëíÎ êìÒßÛëÎÛ) ÏÎãÎÞÌÒíÕÊ îåïâî ìÎÙåë, åí ÎìåáãÒíÕ Øãæ ñÎãÎÜåë Òã 

ãÒíÎéëÎÛ ÜíÜãëåß çÎìÜÒíåïá: £ÒíëÎÛ òíØãÎÜåïá ÔáçØíØÜ ÏÎãÎÞÌã ÔÊ 

SiO2:  

ü ·âåïÖÒíØ ÑÎêÎÜÎíÐåïáÕ Õêì ÜÎÓáåïÖâÎã: 

·âåïÖÒíØ ÜÎÓáåïÖâÎã ÑÎêÎÜÎíÐåïáÕ ãÒíÜÎâÎîëÎÛ Ô ÐÛÎçÎìÜÒíåïá, 

åíìÒßØî ÒíÌåïá Ô, åí ÎéÎèØã ÝÒíÖØã ãâåïÖÒíÕ ÑÎêÎÜÎíÐëåïá Òã ÒíÜåï áÒÛ 

ÚáÏÒíØÊ òíÐÎãÎÜÎã Ì ÎãòíÐÎãÎÜÎã ãâåïÖÒíØ:  
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V ÆíÐÎãÎÜÎã ãâåïÖÒí (ÕãÑÝÎãåïí ìÒßÒÜåïÖâåïããÒí): 

ÆíÐÎãÎÜÎã ÏÎéÕ ëÒíîëÎÛ Ô òíÐÎãØÓá ÏÎéØî, ØãæÕ ãäÎãÎÜåïá Ô ÜÒã-

ÑÎãØ, ÜÒãÑÎãåïÖâåïã: ¦ë, Øíåñ ÎáÏåßè ÜÒãÑÎãåïÖâåïã åïãÒîåß áÎìÒíØÎã 

ÒíÜíåïá ÜÎÓáëÎÛ Ô ÝêÜÎâÎÜÎã ìÎíÎìÒêÎÜ òíÐÎãÎÜÎã ãâåïÖÒíØî: ¢ã-

îâÎÙåïá òíÐÎãÎÜÎã ãâåïÖÒí ÝÎáÎíåïá ÔØã ÏåïêÎÜÎãåïÖâÎã Ì ÜÒãÑÎãØãÒ-

íØ ÏÎßÎÑíåïÖâÎã áÒè áìãåß òíÐÎãÎÜÎã ãâåïÖÒíÕ: ¾ÎÜÎâã áÒí òíÒíåïá 

ÝÎãÑØçåïá Òãñ ÎâÑçØêØ ãâåïÖÒí åæ áØÎâã ÜÒãÑÎãØ ÏãåïÖâåïãåïá, òíØãÎÜÊ 

çÙÎêìáÎêêÎãÒí, çÙÎêìØÜãÒí, êåêØãÞãÒí, ãÒíÜÒí, êØãÖÒìØÜ ÐåíÛëÎÛñ-

ãÒí (ÜìåíãÒí) Ì ÎâÙã: 

ÆíÐÎãÎÜÎã ãâåïÖÒíÕ çÎíìÎÜÎã Òã ÐåâåïÖåïã åïãÒîåß áØÎÜ ìÎííØã 

(ÔÙÒáÒãìØã)Ê ÎÛÚÎÛãØã: ¬ ìÎíÏÒíåïÖâåïã áãÎîÎÛ ìÎííÒíØî ÝÒãî ÎÛÚÎ-

ÛØãã Ô åïãÎÜ ÝÎìåïÜ ÝÎìÜåïÖâÎã: ¥íÎ ÎìåáãÒíÕ åïãÎÜ Òã áØÎëåíëÒÙåï 

ÎãáØèÎçÒê áØáâÎãî ÝÒìÊ ÞÌÎëåíÒÙåë ìÎíÎìÒêÎÜ äßÖÎãÒí Ì òßÎÜãÒí: 

 

·âåïÖÒíÕ, åíåãî ÝÒãñã Òã ÝÎãÑØêÎãåïá ÎÛÚÎÛãÎâØã äßÖÎãÒíÕ ÜÎá 

òßÎÜãÒíÕ, ØíÒãîØî ãÒíÜÎâÎîãåïá Òã òíÐÎãÎÜÎã ãâåïÖÒí: ÆíØãÎÜÊ ëÒí-

Ìåïá ãäëÎÛ ÎÛÚÎÛãÎâØã äßÖÎã ÝÎãÑØêÎãåïá Ô ÝÒãñ çÎìÜÒíëÎÛ òíÐÎ-

ãÎÜÎã áåÙÒÜåïÙØ: 
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ÆíÐÎãÎÜÎã ãâåïÖÒíØ ìÎíÎìÒêÎÜãÒíØ ñÎãÎÜÕ Îãîãåïá Ô 40 áØÙØåãÕ:  

V ¢ãòíÐÎãÎÜÎã ãâåïÖÒí (ÕãÑÝÎãåïí ìÒßÒÜåïÖâåïããÒí): 

µãÎîÎÛ ÏåÙåí ãâåïÖÒíÕ, åíåãñ æåïãÒã ØíÒãî ÝÒãñåïá ÎÛÚÎÛãÎâØã äß-

ÖÎ ÜÎá òßÎÜ, ÎãëÎãåïá Òã ÎãòíÐÎãÎÜÎã ãâåïÖÒí: ¾ÎÜÎâã ÖâåïíØáÎîåï-

Öâåïã ÜÙØãØ ÜÎíÛÒÙ, åí ÎÛÚÎÛØãÕ æØ ÜÎíåß áìãÒÙ ÎãòíÐÎãÎÜÎã ãâåïÖÒíØ 

ÏÎßÎÑíåïÖâÎã áÒè: 

¢ãòíÐÎãÎÜÎã ãâåïÖÒíØ ìÎíÎìÒêÎÜãÒíÕ ÝÎáÒáÎì òíÐÎãÎÜÎãØ 

äÎì ñØæ ÒãÊ áåì 700 ÝÎÓÎí: ¢ãòíÐÎãÎÜÎã ãâåïÖÒíÕ ØíÒãî ÝÒíÖØã êìåíÎ-

ÏÎ×Îãëåïá Òã çÎíÓ Ì ÏÎíÑ ÚáÏÒíØ: 

¶ »ÎíÓ ãâåïÖÒí ÎãëÎãåïá Òã Îâã ãâåïÖÒíØã, åíåãñ ÜÎÓáëÎÛ Òã áÒÜ 

ìÎííØ (ÔÙÒáÒãìØ) ÎìåáãÒíØî: ÆíØãÎÜÊ H2, O2, Fe, Au: ¬ãæçÒê ÜÎíÐã Ô 

ìÎííã åï ØíÒãåë ÞÌÎëåíëÎÛ çÎíÓ ãâåïÖÕ åïãÒãåïá Òã ãåïâã ÎãëÎãåïáÕÊ 

èíÎÛØã, ÖÖëÎÛØã, ÒíÜÎÖ, åêÜØ: »ÎíÓ ãâåïÖÒíÕ, ØãæçÒê ãÎÌ ØíÒãî ÝÎáÎ-

çÎìÎêÚÎã ìÎííÒíÕ ÏÎ×Îãëåïá Òã ÒíÜåï ÚáÏÒíØÊ áÒìÎßãÒíØ Ì åæ áÒ-

ìÎßãÒíØ:  

¶ £ÎíÑ Üåæëåïá Ô ÎãòíÐÎãÎÜÎã ãâåïÖÕ, åíÕ ÞÌÎëåíëåïá Ô ìÎíÏÒí 

ìÎííÒíØî: £ÎíÑ ãâåïÖÒíÕ, ÜÎá ØãæçÒê ÑíÎãî ÎãëÎãåïá Òã ñØáØÎÜÎã áØ-

ÎîåïÖâåïããÒíÕ, Õêì ÜÎéåïîëÎÛñØ Ì ÏÎßÎÑíåïÖâÎã ìÎíÎìÒêÎÜ Òã: 

¥íÎãñ ÜÎÓáåïá Òã Îãäåïãæ ÏãåïÖâÎã ÝØáãÎÜÎã áÎêÕ, æãÎâÎÛ ØãæçÒê ÐØ-

ìÒãñ ÜÎíåß Òã ÝÎãÑØçÒÙ ÜÒãÑÎãØ òíÐÎãØÓáãÒíåïá: »ÎìÜÒíåïá ãÒíÜÎ-

âÎîëÎÛ Ô ÏÎíÑ ÎãòíÐÎãÎÜÎã ãâåïÖ, åíÕ çÎíåïãÎÜåïá ¨ ÜÎÙîØåïá, êØÙØ-

îØåïá, ÖÖëÎÛØã Ì ÎâÙ ìÎííÒí: 
 

 



 18 

4. µ¢Å¹ÃÁ ·¶¹Ãª¦Á ¦¿ ®¢½·¹ÃÁ¥·¦Á 

 

µÎñåïí ÎãëÎãåïá Òã Îâã ãâåïÖÒíÕ, åíåãñ åïãÒã áØÎâã åíåäÎÜØ ìÒêÎ-

ÜØ áÎêãØÜãÒí: ¾ÎÜÎâã ÏãåïÖâÎã áÒè áÎñåïí ãâåïÖÒí ÐåíÛãÎÜÎãåïá æÒã 

ÝÎãÑØçåïá, ñÎãØ åí, ÖÒÜåïÓ æãæØã ñÎãÎÜåë ÑíÎãñ çÎíåïãÎÜåïá Òã ÚÎé-

ãåïíÑãÒí: £ÎîÎíÞÎÜÎçÒê ÏåÙåí ãâåïÖÒíÕ ÝÎãÑØêÎãåïá Òã ãÎÌ èíåïá Ùåï-

ÛÒÙØ: ·åïâãØêÜ ÒÖÒ èíåïá ÑíëØ òíØãÎÜÊ ÎíÛÎÖÒ òßÎÜ, ÎâÑ áÒìÎßØ ØåããÒíÕ 

ÜáìãÒã ÙåïÛåïâÖØ áÒè: µÎñåïí ãâåïÖÒíØ ÝØáãÎÜÎã ÝÎìÜÎãØäãÒíã Òã 

ÑíÎãî ÏÎßÎÑíåïÖâÎã ÝÎêìÎìåïãåïÖâåïãÕ Ì óØÓØÜÎÜÎã ÝÎìÜåïÖâåïããÒ-

íÕ: ¢âê ãâåïÖÒíØ ÞÌÎëåíáÎã ×ÎáÎãÎÜ ØíÎÜÎãÎãåïá Ô ÔãÒíÐØÎâØ ñÎãÎÜØ 

ðåðåÚåïÖâåïãÊ ÜÎíåß Ô áÒÛÎãÎÙ ÜÎá ðåñíÎãÎÙ: µÎñåïí ãâåïÖÒíÕ ÏÎ×Î-

ãÒÙ ÎéÎãÞØã ÏÎßÜÎîåïîØæãÒíØ ÝãÎíÎëåí Ô áØÎâã ñØáØÎÜÎá éÒÎÜîØÎâØ 

áØèåîåë: 

 

®ÎéãåïíÑãÒíÕ ÙØãåïá Òã ÝÎáÎìÎíí Ì ÎãáØÎìÎíí:  

±ÎáÎìÎíí ÚÎéãåïíÑãÒíåïá ãâåïÖÒíÕ ÙØãåïá Òã áØÌãåïâã ÎÐíÒÐÎ-

ìÎâØã ëØàÎÜåïá Ì ÎâÑçØêØ ÜÎÓáåïÖâåïããÒíØã ÎãëÎãåïá Òã ÝÎáÎÛØã: 

ÆíØãÎÜÊ ÛÛáÏÎâØã ÖÖëØ ÙåïÛåïâÖÕ ØíÒãØî ãÒíÜÎâÎîãåïá Ô èíØ Ì ÖÖëØ ÚÎé-

ãåïíÑ, åíìÒß ÒíÜåïêã ÔÙ ÚÎéãåïíÑÕ ÞÌÎëåíåïá Òã ÝÒßåïÜ ëØàÎÜåïá: ±ÎáÎ-

ìÎíí ÚÎéãåïíÑãÒíåïá ãâåïÖÒíÕ æåïãÒã ÏÎ×ÎãáÎã êÎÝáÎã (áÎÜÒíÌåïâÖ): 

¢ãáØÎìÎíí ÚÎéãåïíÑãÒíåïá ãâåïÖÒíÕ ÙØãåïá Òã ìÎíÏÒí ÎÐíÒÐÎ-

ìÎâØã ëØàÎÜåïá Ì ÎâÑçØêØ ÜÎÓáåïÖâåïããÒíØã ÎãëÎãåïá Òã ÎâÙÎìÎíí: 

ÆíØãÎÜÊ ãâåïÖÒíÕ ÎâêçØêØ ÚÎéãåïíÑãÒíåïá ÜÎíåß Òã ÙØãÒÙ çØãÑ Ì ÝÒßåïÜ 
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(ÎëÎÓÕÊ èíåïá), ÐÎÓÎÞÌ ÜÎá ÝÒßåïÜ: ±ÎàÎÚÎÜØ ÚìåïÖâÎã ìÎíÏÒíåï-

ÖâÎáÏ çÎâáÎãÎëåíëÎÛ ÚÎéãåïíÑãÒíÕ åïãÒãåïá Òã ÎÐíÒÐÎìÎâØã ëØàÎÜ-

ãÒíØ ÏÎ×ÎãáÎã êÎÝáÎã (áÎÜÒíÌåïâÖ), òíØãÎÜÊ ÎëÎÓÕ ãêìåïá Ô ÝÎìÎÜØã 

Ì ÎãÓÒã Îæñåë ÑÎ ãÜÎìÒÙØ Ô:  

 

 

5. £¬·¢Á¢¶¬· (¦Á°£¢³¢¥Á¬º¢¶¬·) µ¬¢Â¹Ãª¶¹Ã··¦Á 

 

¦íÜåï ñØáØÎÜÎã ìÎííÒíØî ÞÌÎëåíëÎÛ ñØáØÎÜÎã ãâåïÖÕ Üåæëåïá Ô 

ÏØãÎíÎâØã (ÒíÜÏÎßÎÑíØæÎâØã) áØÎîåïÖâåïã: ¢âã ÏÎÓáÎìÎíí (ÏÎíÑ) ãâåï-

ÖÒíÕ, åíåãî ÏÎãÎÞÌÎâØã áØÎëåíåïáåïá ÏÎßÎÑíØæãÒíØî áÒÜÕ çÎíåïãÎÜåïá 

Ô áØáâÎãî ÝÒì æÜÎçëÎÛ áØ ñÎãØ ÎìåáãÒí, ØãæçÒê ãÎÌ áØÎìÎíí ÜÎá 

ÏÎÓáÎìÎíí ÎìåáãÒíØ ÚåïáÏ ãåïâãçÒê ÎãëÎãåïá Òã ÏØãÎíÎâØã áØÎîåï-

Öâåïã: ÆíØãÎÜÊ 

ü çÎíÓ ÏØãÎíÎâØã (ÒíÜÏÎßÎÑíØæÎâØã) áØÎîåïÖâåïããÒí (ñØáØÎÜÎã 

ãâåïÖÒí)  

¶ SiC ð êØÙØîØåïáØ ÜÎíÏØÑ, 

¶ KBr ð ÜÎÙîØåïáØ ÏíåáØÑ, 

¶ Fe2O3 ð ÒíÜÎÖØ òñêØÑ (III) , 

¶ CS2 ð ÎÛÚÎÛãØ ÑØêåïÙóØÑ ÜÎá ÎÛÚÎÛãØ ÑØêåïÙóØÑ (IV). 

ü ÏÎíÑ ÏØãÎíÎâØã (ÒíÜÏÎßÎÑíØæÎâØã) áØÎîåïÖâåïããÒí (ñØáØÎÜÎã 

ãâåïÖÒí) 

¶ PCl3O ð ÒéÎñÙåíØÑ óåêóåíØ òñêØÑ ÜÎá óåêóåíØ òñêØñÙåíØÑ (V),  

¶ CrO2Cl2 ð ÒíÜñÙåíØÑ ñíåáØ ÑØòñêØÑ, 

¶ ʉCl2O ð ÑØñÙåíØÑ ÎÛÚÎÛãØ òñêØÑ ÜÎá ÎÛÚÎÛãØ ÖÖëØ ñÙåíÎÝØÑ-

íØÑÊ ÎëÒÙØ ìÎíÎÛëÎÛ óåêÐÒã ÎãëÎáÏ: 

¦ÖÒ ÑØìÎíÜÒãñ, åí ÏØãÎíÎâØã áÎîåïÖâåïããÒíÕ ìÎíÏÒí ñØáØÎÜÎã 

ÜÎéåïîëÎÛñãÒí åïãÒîåß ãâåïÖÒíØ ÝÎëÎñÎÜÎã ÚåïáÏ Òã, åïêìØ ÑíÎãî Îã-

ëÎãåïáãÒíÕ ÞÌÎÜÒíçëåïá Ô ÜÎÚëÎÛ ÎâÑ ãâåïÖÒíØ ÛÎÐåïáãÎÏÎãåïÖâåïãØî:  

»ÎíÓ ÏØãÎíÎâØã áØÎîåïÖâåïããÒíØ ÎãëÎãåïáãÒíÕ, åíçÒê ÜÎãåã ÞÌÎ-

ëåíëåïá Òã ÎëÒÙØ ÔÙÒÜìíÎÏÎîÎêÎÜÎã ìÎííØã ÎëÒÙÎîãÒÙåë «ØÑ» ëÒíèÎ-

ÛÎãî, òíØãÎÜÊ ÜÎíÏØÑ, êåïÙóØÑ, òñêØÑ Ì ÎâÙã: ¢ãÝíÎ×ÒäìåïÖâÎã ÑÒçñåïá 

ìÎííÒíØ ÎãëÎãåïáãÒíåïá ÎëÒÙÎîãåïá Òã ÏÎÓáÎçÎìØÜ ãÎÚÎÛÎãîãÒí 

(òíØãÎÜÊ ÒéÎñÙåíØÑ óåêóåíØ òñêØÑ) ÜÎá ÎãáØèÎçÒê ðÎÜÎÐÛÒíåë îåïâî Ô 

ìíëåïá ÔÙÒÜìíÎÑíÎÜÎã ìÎííØ òñêØÑÎîáÎã ÎêìØàÎãÕ (òíØãÎÜÊ óåêóå-

íØ òñêØñÙåíØÑ (V)): 

https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%B8%D0%B4_%D0%BA%D1%80%D0%B5%D0%BC%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%BE%D0%BC%D0%B8%D0%B4_%D0%BA%D0%B0%D0%BB%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D0%B6%D0%B5%D0%BB%D0%B5%D0%B7%D0%B0(III)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%BE%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%81%D0%B8%D1%85%D0%BB%D0%BE%D1%80%D0%B8%D0%B4_%D1%84%D0%BE%D1%81%D1%84%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BE%D0%BA%D1%81%D0%B8%D0%B4-%D0%B4%D0%B8%D1%85%D0%BB%D0%BE%D1%80%D0%B8%D0%B4_%D1%85%D1%80%D0%BE%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%81%D0%B3%D0%B5%D0%BD
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­Îâã ìÎíÎÛåïá ÐìÎÛ ÏØãÎíÎâØã áØÎîåïÖâåïããÒíÕ Üíåïá Òã ÚÎÛÎì-

áÎã ÎãëÎãåïáãÒí, ÑíÎãîØî Òã ëÒíÕ ãäëÎÛ óåêÐÒãÕ, èåïíÕ (H2O), ÎÓåìØ 

òñêØÑÕ (N2O) Ì ÎâÙã:  

 

 

6. Å¬µ¬¢°¢· ·¶¹Ãª¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ© ©¾À £¢³°¢Â¹ÃÂ¬º 

µ¢¾¦Á¬ £¢«¢·¦­¬¹Ãª¶¢· 

 

 
 

ÅØáØÎâåïá ãâåïÖÒíØ ÎëÎãÑÎÜÎã ÔáçØíØÜ (ðåíÞÒíØ ÝØáÎã ëíÎ) ÑÎ-

êÎÜÎíÐåïáÕ ÝØáãëÎÛ Ô ÑíÎãî ÏÎ×ÎãåïáÕ ÏÎßÜÎîåïîØæ áÎêÒíØ Ì æØ ÜØíÎ-

éåïá ÎìåáÎ-áåÙÒÜåïÙÎâØã ìÒêåïÖâÎã çÎìÜÒíÎîåïáãÒí: ©ãÑåïãëÎÛ Ô ñØ-

áØÎÜÎã ãâåïÖÒíÕ ÏÎ×ÎãÒÙ ÎãÝÎìÎÜÎã (áÎñåïí) ãâåïÖÒíØ (çÎíÓ Ì áØÎ-

îåïÖâåïã) Ì ÑíÎãî ÚÎéãåïíÑãÒíØ: µØãæ òíê áØòíØãÎÜåïÖâÎã êÜÓÏåïãñåë 

ÎãÝÎìÎÜÎã ãâåïÖÒíØ åíåäåïá ÐåâåïÖâåïã æåïãØ, ÑíÎ ÝÎáÎí óØÓØÜÎÜÎã 

ñØáØÎâåïá åíçÒê ÑíÎ ÝåáÎãØä òÐìÎÐåíÛåïá Òã «ÏÎßÜÎîåïîØæ ãâåïÖÒí» 

ÝÎêÜÎîåïÖâåïãÕÊ ÝÎêÜÎãÎÙåë ÑíÎ ìÎÜ ãâåïÖ, åíÕ ÜÎíåß Ô Ñåïíê ÏÒíëÒÙ 

ÎáÏåßèÎÜÎã ãâåïÖØî Ì ÐåâåïÖâåïã åïãÒãÎÙ ÑíÎãØî Ñåïíê: ¥íÎ ÝÎáÎí Òí-

ÏÒáã ÜØíÎéëåïá Ô åæ ÖÒ «ÏÎßÜÎîåïîØæ ãâåïÖ» Ì «ãâåïÖØ ÎãÜÎÚ ÏÎßÜÎîåï-

îØæ», ÎâÙ ÏÎßÎÑíØæãÒí Ì ÎãÜÎÚ ÏÎßÎÑíØæãÒí, ØãæÕ ÏÎîÎéåïá Ô ìÎíÎÏ-

ãåïâÖ áÒÜãÎÏÎãåïÖâåïããÒíÕ ÜÎçëÎÛ ÎâÑ ÝÎêÜÎîåïÖâåïããÒíØ ÜÎÚëÎÛåï-

ÖâÎãÕ ãâåïÖÒíØ áÎñíåïÖâÎã ÎêìØàÎãØî Ì ÑíÎãî ÏÎßÎÑíåïÖâÎã Ì ÝÎì-

ÜåïÖâåïããÒíØ çÎÝÎãèãÒíØî: 
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7. ®¢½·¹ÃÁ¥ 

 

®ÎéãåïíÑÕ ãâåïÖ Ô, åíÕ ÏÎßÜÎîÎÛ Ô ÒíÜåï Ì ÎëÒÙØ ãâåïÖÒíØî (ÚÎé-

ãåïíÑØ ÏÎßÎÑíØæãÒí): µØÎìÎíí ÚÎéãåïíÑÕ ÎãëÎãåïá Òã ÙåïÛåïâÖ (ÐÎ-

ÓÎâØã, ÝÒßåïÜ ÜÎá çØãÑ), ØêÜ åæ áØÎìÎííÕÊ áÒÚÎãØÜÎÜÎã ÚÎéãåïíÑ: 

ÂÎãÜÎîÎÛ ÚÎéãåïíÑ ÜÎíÒÙØ Ô ÏÎ×ÎãÒÙ ÏÎßÎÑíØæãÒíØ óØÓØÜÎÜÎã ÒßÎ-

ãÎÜåë, åíØ ×ÎáÎãÎÜ ÚÎéãåïíÑØ ÜÎÓáÕ æØ ðåðåÚëåïá:  

°ÎÚëÎÛ ãâåïÖØ ÏÎßÎÑíØæãÒíØî ÚÎéãåïíÑãÒíÕ ÑÎêÎÜÎíÐëåïá Òã ÝÒ-

ìÌâÎÙ ÚáÏÒíØ. 

ü ±ÎáÎÛØã (ÝÎáÎêÒé, áØÎìÎíí) ÚÎéãåïíÑãÒíÊ ØíÒãîØî ãÒíÜÎâÎî-

ãÒÙåë ÝÎáÎìÎíí ÜÎÓáåïÖâåïã, åíåãî ñØáØÎÜÎã ÏÎßÎÑíåïÖâåïãÕ Ì óØÓØ-

ÜÎÜÎã ÝÎìÜåïÖâåïããÒíÕ ÏåÙåí áÎêÒíåïá áØÎãáÎã Ô ÜÎá äÎíåïãÎÜÎÏÎí 

ðåÚëåïá Òã ÎéÎãî ìÎìÎãåïáãÒíØ (ÜÎÓáåïÖâÎã áÎêÒíØ áØèÌ æÜÎ áÎÜÒí-

ÌåïÖÎâØã ÏÎ×ÎãåïáãÒí): ±ÎáÎÛØã ÚÎéãåïíÑãÒíåïá ÜÎÓáåïÖâÎã áÎêÒíÕ æØ 

ÜÎíÒÙØ áÒÚÎãØÜÎÜÎã ÒßÎãÎÜåë ÏÎ×ÎãÒÙ ØíÎíØî: 

ü ÀÎííÎÜÎÓá (ÎãÝÎáÎêÒé) ÚÎéãåïíÑãÒíÊ ÜÎÓáëÎÛ áÎÜÒíÌåïÖÎâØã 

(êÎÝáÎãÎâØã) ÏÎ×Îãåïáåë áØÎìÎíí (ÝÎáÎêÒé) áÎêÒíØî: ¢âÑ áÎêÒíÕ 

ÜÎíåß Òã áØáâÎãîØî ìÎíÏÒíëÒÙ ÏÎßÎÑíåïÖâÎáÏ Ì ÝÎìÜåïÖâåïããÒíåë: 

ÀÎííÎÜÎÓá ÚÎéãåïíÑãÒíØ ÏÎßÜÎîåïîØæ áÎêÒíÕ ÜÎíÒÙØ Ô ÏÎ×ÎãÒÙ ØíÎ-

íØî áÒÚÎãØÜÎÜÎã ÒßÎãÎÜÎåë: ¢âê ÚáÏØã ëÒíÎÏÒíåïá Ô, òíØãÎÜÊ Üåáçå-

ÓØìãÒíÕ (áØÎîâÎÙ ÜÎÓáåïÖâåïã åïãÒîåß ãâåïÖÒíÕ): 

©êì ÎÐíÎÐÎìÎâØã ëØàÎÜãÒíØ ÝÎáÎÛØã ÚÎéãåïíÑãÒíÕ êìåíÎÏÎ-

×Îãëåïá Òã ÒíÒñ ÚáÏÒíØÊ 

V ÐÎÓÎÚÎéãåïíÑãÒí (ÐÎÓÎâØã ÙåïÛåïâÖãÒí), òíØãÎÜÊ áÖãåÙåíìÎâØã 

òÑÕ, Îâíëåß ÐÎÓØ ÚÎéãåïíÑãÒí Ì ÎâÙã, 

V ÙåïÛåïâÖãÒí (ÝÒßåïÜ ÙåïÛåïâÖãÒí), òíØãÎÜÊ èíåïá äÎñÎíØ ÙåïÛåïâÖÕ, 

ÏãÎÜÎã èåïíÕ, ãÎëÖÕ Ì ãÎëÖÒßÒã ÎíìÎÑíÎãñÕ, 

V çØãÑ ÙåïÛåïâÖãÒí, òíØãÎÜÊ ÏãÎÜÎã ÝÎãñÎâØã ÔÙÒÜìíåïá (êÎÖ) Ì ÎÛ-

ÚÎÛãÎâØã çåßçÎìØ ÏÎßÎÑíåïÖâÎã áÒè áìãåß ÎåïêìÒãØìÕ: 

©êì ÎÐíÎÐÎìÎâØã ëØàÎÜãÒíØ ìÎííÎÜÎÓá ÚÎéãåïíÑãÒíØ êìåíÎ-

ÏÎ×ÎãåïáÕ ãÒíÜÎâÎîëåïá Ô ÎßâåïêÎÜåë.  
 

 °ÎíÛí áÎêãØÜãÒí ±ÒßåïÜØ ÜÎÖØÙãÒí ¤ÎÓØ çßçèÎÜØÜ 

»ØãÑ ëØàÎ-
Üåïá 

ÝÎáÎÞåïÙëÎÛñ, Üåáçå-
ÓØì, çÎìëÎÛñãÒí, ÖÎ-
ßÎãÖ  

çØãÑ ÔáåïÙêØÎ 
çØãÑ ðíðåïí, ÓìØæ, 
ÜÙÎãØæ (êåíÏÒãì), 
ÖÎßÎãÖ (áÒáÏíÎã)  

±ÒßåïÜåïá  ÜÎÚåïâÖ (êåïêçÒãÓØÎ) ÔáåïÙêØÎ, ÜíÒá ðíðåïí 

¤ÎÓåïá  ¢ÒíåÓåÙ, ÛåïÚ, ðåäØ  áÎíÎÚåïß, ÜÎÖØÙãÒí  ð 

https://ru.wikipedia.org/wiki/%D0%AD%D0%BC%D1%83%D0%BB%D1%8C%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D1%81%D0%BF%D0%B5%D0%BD%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BD%D0%B0
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ÀÎíÎÜÎÓá ÚÎéãåïíÑãÒíØî ãâåïÖÒíØ ÎéÎãÞãÎîáÎã ÝØáãÎÜÎã ÒßÎ-

ãÎÜãÒíÕÊ 

¶ ãêìëÎÛñÎíÜåïá, 

¶ ÑÒÜÎãìÎîØÎ (áÒÚÎãØÜÎÜÎã ìÎíÎãèÎìåïá), 

¶ ØãÒíîØåã (ÐíÎëØìÎîØåãÊ ÞÐåßÎÜÎãåïÖâåïã) ÓÎìåïá, 

¶ îÒãìíØóåïÐåïá, 

¶ Óìåïá, 

¶ ÝÎãñÎÝÎíêìÎîåïá, 

¶ áÎÐãØêÎÜÎã ÓÎìåïá: 

±ÎáÎÛØã ÚÎéãåïíÑãÒíØî ãâåïÖÒíØ ÎéÎãÞãÎîáÎã ÝØáãÎÜÎã ÒßÎãÎÜ-

ãÒíÕ. 

¶ ÏâåïíÒßÎîåïá, 

¶ Öåíåïá, 

¶ ÝÎÜÎÑÎíÞ òêáåê (ÚÎéãåïíÑØ ÓÎìåïáÕ ÜØêÎÖÎðÎãîØÜ áÒáÏíÎ-

ãåë), 

¶ ãÒíÛÛåïá, 

¶ ñíåáÎÓåÛåïá, 

¶ ÙåïÛÎÓÎìåïá: 

 

 

8. ­¹Ã̄¹Ã¶ª·¦Á 

 

­åïÛåïâÖãÒíÕ ØíÒãîØî ãÒíÜÎâÎîãåïá Òã ÒíÜåï Ì ÎëÒÙØ ãâåïÖÒíØî (ÏÎ-

ßÎÑíÎáÎêÒíØî) ÜÎÓáëÎÛÊ ðåðåÚÎÜÎã ÜÎÓáåïÖâÎáÏ ÝÎáÎÛØã (ÜÎéåïî-

ëÎÛñØ áØÌãåïâã ÏÎßÎÑíåïÖâÎáÏ, óØÓØÜÎÜÎã Ì ñØáØÎÜÎã ÝÎìÜåïÖâåïããÒ-

íåëÊ ÜÎéåïîëÎÛñØ ÎâÙ ìÎííÒíØî áÒÚÎãØÜÎÜÎã ÏÎ×ÎãáÎã ÝãÎíÎëåíåï-

ÖâÎáÏ áØÎìÎíí áÎê) ÜÎéåïîëÎÛñãÒí:  

­åïÛåïâÖãÒíÕ ÜÎÓáëåïá Òã ÒíÜåï Ì ÎëÒÙØ ãâåïÖÒíØî: ­åïÛåïâÖãÒíØ ÏÎ-

ßÎÑíåïÖâÎã áÒè áØÎìÎíí ãâåïÖÒíÕ ÎãëÎãåïá Òã ÏÎßÎÑíÎáÎêÒí: µØÎ-

ìÎíí Òã Îâã ãâåïÖÒíÕ, åíåãñ åïãÒã áØÌãåïâã ÜÎÓáåïÖâåïãÕ, óØÓØÜÎÜÎã Ì 

ñØáØÎÜÎã ÝÎìÜåïÖâåïããÒíÕ: ¶åïíÎñÎãæâåïí ÏÎßÎÑíÎáÎê ÝÎáÎíëåïá Ô 

ÙåïÛåïâÖØ ÝÎìëÎÛÎáÎê (ÜÎá óÎÓ): ¦ÖÒ ÙåïÛåïâÖÕ ÜÎÓáëÎÛ Ô áÒÜ ÝÎìëÎ-

ÛÎáÎêØî, ÎçÎ Îâã ÎãëÎãåïá Òã ÝÎáÎêÒé (ãáÎãÎÜÒíç), ØêÜ áÒÜØî ÎëÒ-

ÙØØ ÑÒçñåïáÊ ìÎíÎêÒé: ±ÎìëÎÛÎáÎêÒíØ ìÎíÎãèÎìåïáÕ ØíÎÜÎãÎîëåïá 

Ô ÏÎ×ÎãáÎã áÎÜÒíÌåïâÖåë (ÝÎìëÎÛÎáÎêÒíØ ÏÎ×ÎãáÎã áÎÜÒíÌåïâÖÊ èÒí-

áÎÑØãÎáØÜÎÜÎã ÜÎéåïîëÎÛñåïá îÎãÜÎîÎÛ ÒíÜåï ÝÎìëÎÛÎáÎêÒíØ áØèÌ 

êÎÝáÎãÎâØã áÎÜÒíÒê, òíØãÎÜÊ êÎéåïâî-èåïí-òÑ ÒéÎÝÎìëÎÛÎáÎê çÎíåï-
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ãÎÜåß ÜÎéåïîëÎÛñåïá ÜÎ ÒíÒñ ÏÎ×ÎãáÎã áÎÜÒíÌåïâÖ, ÑíÎãñ Òã êÎéåïâîØ 

åï èíØ áØèÌ, êÎéåïâîØ åï òÑØ áØèÌ Ì èíØ åï òÑØ áØèÌ, ÎãÜÎÚ ñÎãØ Üìåí êÎ-

éåïâî ÐåâåïÖâåïã åïãØ, (èÒíáÎÑØãÎáØÜÎÜÎã ÜÎéåïîëÎÛñÊ áÎíáØã (áÎíáØã-

ãÒíØ ÝÎáÎÚåïáÏ), ØãæÕ åïãÎÜ Ô (åíåãñ åïãÎÜ Òã) ðåÚÎãÎÜëÒÙ ÎâÙ áÎíáØã-

ãÒíØ (áØáâÎãî áØèÌ) ÝÒì ÔãÒíÐØÎâåë ÜÎá ãâåïÖÒíåë), (ÏÎ×ÎãáÎã êÎÝáÎãÊ 

ÒíÜåï ÝÎìëÎÛÎáÎêÒíØ áØèÌ ÎãîåßØÜ äÒíì)): 

­åïÛåïâÖãÒíØ Ì ÚÎéãåïíÑãÒíØ ìÎíÏÒíåïÖâåïãÕ` ÙåïÛåïâÖØ ÝÎáÎí çÎí-

ìÎÑØí Ô ÙåïÛØæØ ÎéÜÎâåïÖâåïãÕ, ØêÜ ÚÎéãåïíÑãÒíØ ÝÎáÎí ÑíÎ ÎéÜÎâåï-

ÖâåïãÕ çÎíìÎÑØæ æÔ: ­åïÛåïâÖÕ ÝÎáÎìÎíí (ÝÎáÎêÒé, áØÎìÎíí, ãåïâãÎ-

ÜÒíç, áØÎìÒêÎÜ) ÚÎéãåïíÑ Ô, åíØ ÞÌÎëåíáÎã ÝÎáÎí ÎãÝíÎ×Òäì Ô åïãÒ-

ãÎÙ ÎéãëÎÓã ÒíÜåï ãâåïÖ:  

®ÎéãåïíÑØ Ì ÙåïÛåïâÖØ êÎÝáÎãåïáãÒíÕ. 

®ÎéãåïíÑÕ ÒãÖÎÑíåïá Ô ÒíÜåï Ì ÎëÒÙØ ãâåïÖÒí, åíåãñ ìÎíÎÛåïÖâÎã 

áÒè ñÎåêÎâØã ÜÒíçåë áØáâÎãî ÝÎãÑÒç ÝÎèåíÑåïá Òã ØíÎí: ®ÎéãåïíÑÕ 

ÕãÑÐíÜåïá Ô ÎãðåðåÚ ëØàÎÜåë ÒÙÎÜÒìÎâØã (êÜÓÏãÎÜÎã) ãâåïÖÒí: ¾Î-

ÜÎâã ÒÙÎÜÒìÎâØã ãâåïÖÒíÕ ÜÎíåß Òã ÑÎéãÎÙ ÎãàÎãÎæÒÙØ Îâã çÎìàÎéåë, 

åí ÚÎéãåïíÑÕ åïãÎÜ Ô ÏÎîÎÝÎâìÒÙåï ÎâÙ óØÓØÜÎÜÎã ÝÎìÜåïÖâåïããÒí, å-

íåãñ ìÎÏÒí Òã ÒÙÎÜÒìÎâØã ãâåïÖÒíØ ÝÎìÜåïÖâåïããÒíØî: ¢íÑâåïãñåïáÊ 

ÚÎéãáÎã ÎíÑâåïãñåïá Ø ÝÎâì æØ ÐÎÙØê ãåí ãâåïÖ: 

­åïÛåïâÖÕ ÝÎáÎìÎíí ÚÎéãåïíÑ Ô, åíØ ÞÌÎëåíáÎã ÝÎáÎí ÎãÝíÎ×Òäì 

Ô ÒíÜåï ÏÎßÎÑíØæ (ØãÐíÒÑØÒãì), åíØî áÒÜÕ ÝÎãÑÒê Ô ÐÎÙØê åíçÒê ÙåïÛØæ, 

ØêÜ áâåïêÕÊ ÙåïÛëåß ãâåïÖ: ­åïÛåïâÖÕ ðåðåÚëåß ÜÎÓáåë, ÏÎßÎÑíåïÖâÎáÏ 

áäìÎçÒê ñØáØÎÜÎã ÝÎëÎêÎíÎÜäéåïÖâÎã áÒè Ðìãëåß ÜÎéåïîëÎÛñ (ÜÎÓ-

áåïÖâåïã) Ô:  

®ÎéãåïíÑØ Ì ÙåïÛåïâÖØ ÝÎáÒáÎìåïáÕ. 

®ÎéãåïíÑØ ÝÎìÜåïÖâåïããÒíÕ (ÚìåïÖâåïã Ì Ðåïâã) ÜÎÚëÎÛ Ô ÚÎéãåïí-

Ñåïá ÏÎßÎÑíØæãÒíØ ÝÎíÎÏÒíÎÜîåïÖâåïãØî: ±ÎáÎÞåïÙëÎÛñÕ áÒìÎßãÒíØ 

ÚÎéãåïíÑ Ô, åíÕ ÚÎéãëåïá Òã ÝÎÙëÎÛ ëØàÎÜåïá: ®ÎéãåïíÑãÒíåïá áÒÚÎ-

ãØÜåíÒã áØÎîëÎÛ ãâåïÖÒíÕ æÒã ÜÎíåß áØáâÎãî ñØáØÎçÒê ðåÚÎÓÑÒã, Øã-

æåë ÔÙ ìÎíÏÒíëåïá Òã ÙåïÛåïâÖãÒíØî: ­åïÛåïâÖãÒíÕ ÝÎáÎÛØã ÜÎÓáåïÖâåïããÒí 

Òã, åíìÒß âåïíÎñÎãæâåïí ÏÎßÎÑíØæ ìÒßÎÜÎâëåïá Ô áâåïêØ ÓÎãÐëÎÛåïá Î-

ìåáØ, ØåãØ ÜÎá áåÙÒÜåïÙØ ìÒêñåë:  

­åïÛØæÕ ÙåïÛåïâÖØ ÞÌÎëåíáÎã ×ÎáÎãÎÜ åïãÒãåïá Ô ÎãðåðåÚ ÎÐíÒÐÎ-

ìÎâØã ëØàÎÜ: ­åïÛØæ ÜÎíåß Ô ÙØãÒÙ åæ áØÎâã èåïíÕ, ÎâÙ ãÎÌ ÎâÙ ÝÒßåïÜãÒí: 

ÆíØãÎÜ ÏâåïíÒßÎâØã âåÑÕ æØ ÙåïÛëåïá èíåïá, êÎÜÎâã ÐÒíÎÓÎãîÎçÒê ÙåïÛ-

ëåïá Ô ÔÖØÙÎâØã êçØíìåïá: 
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°åÙåØÑÎâØã ÙåïÛåïâÖãÒíÕ ìÒßÎÜÎâëÎÛ Òã ÝÎáÎìÎíí Ì ìÎíÎáÒì ÝÒ-

ßåïÜãÒíØ áØèÌÊ ÚÎéãÒÙåë Øí áÒè ÜÎíÛí áÎêãØÜãÒí, ãÒíÎéâÎÙ ñØæ ñÎãÎÜØ 

áåÙÒÜåïÙãÒí: ¢âêçØêØ ÚÎéãåïíÑãÒíÕ ÑíêÌåíåïá Òã ØíÒãî åíçÒê ÙåïÛåïâÖãÒí: 

°ÎíÒÙØ Ô ÝÒìÌåïÖâåïã ÎãÒÙ, åíÊ 

¶ ÐåâåïÖâåïã åïãÒã çØãÑ, ÝÒßåïÜ Ì ÐÎÓÎâØã ÙåïÛåïâÖãÒí, 

¶ ÚÎéãåïíÑãÒíÕ Ì ÙåïÛåïâÖãÒíÕ ØíÎíØî ìÎíÏÒíëåïá Òã óØÓØÜÎÜÎã 

ÔåïÖâÎáÏ, 

¶ ­åïÛåïâÖ êìÎãÎÙåï ÝÎáÎí çÎÝÎãèëåïá Ô, åí áØ ÏÎßÎÑíØæÕ ÙåïÛëØ 

áâåïê ÏÎßÎÑíØæåïá: 

©êì ÎÐíÒÐÎìÎâØã ëØàÎÜØ ÏãåïâÖØ ÙåïÛåïâÖãÒíÕ ÜÎíåß Òã ÙØãÒÙ ÐÎ-

ÓÎÞÌ, ÝÒßåïÜ Ì çØãÑ: ¾åëåíÎÏÎí ÏÎßÎÑíØæÕ, ìëâÎÙ çÎâáÎããÒíåïá Ðìã-

ëåïá Ô ãåïâã ÎÐíÒÐÎìÎâØã ëØàÎÜåïá, Øãæ-åí ÞÌÎëåíëåß ÙåïÛåïâÖÕ, ÝÎáÎ-

íåïá Òã ÙåïÛØæ, ØêÜ áãÎîÎÛ ÏÎßÎÑíØæãÒíÕÊ ÙåïÛëåß ãâåïÖÒí: £ÎßÎÑíØæãÒíØ 

ãåïâãÎãáÎã ÎÐíÒÐÎìÎâØã ëØàÎÜØ ÑÒçñåïá ÙåïÛØæ ÝÎáÎíåïá Òã Îâã ÏÎ-

ßÎÑíØæÕ, åíÕ ÐÒíÎÜäéåïá Ô ÙåïÛåïâÖåïá: 

 µÎêãØÜãÒíØ æÎðÒíØî ÜÎÚëÎÛ ÙåïÛåïâÖãÒíÕ ÏÎ×Îãëåïá Òã ØíÎÜÎãØ 

Ì ÜåÙåØÑÎâØãØ: ¬íÎÜÎã ÙåïÛåïâÖãÒíåïá (ÝÎàÎÚ ÎãëÎãåïá Òã çÎíÓÎçÒê 

ÙåïÛåïâÖ) ÙåïÛëåß ãâåïÖÒíÕ îíëÎÛ Òã áØãæÌ ÎìåáÎâØã ÜÎá áåÙÒÜåïÙÎâØã áÎ-

ÜÎíÑÎÜØ Ì ÎâÑ ãâåïÖÒíÕ ÎÓÎì ìÒßÎäÎí×ëÒÙåë ÙåïÛåïâÖåïá æÒã ÒíÌåïá åæ 

ìÒêåßÎÜÎãåíÒã, åæ ÔÙ áØÜíåêÜåçåëÊ Ø ìÎíÏÒíåïÖâåïã ÜåÙåØÑÎâØã ÙåïÛåïâÖ-

ãÒíØÍ «ÎáÎãÎÜØ ÕãÖÎîñåïá ÜÎâåïã ØíÎÜÎã ÙåïÛåïâÖãÒíÕ ×ÎáÎãÎÜØ Õã-

ÖÎîñåïá èÒíáÎÑØãÎáØÜÎçÒê ÜÎâåïã ÜÎÓáåïÖâåïããÒí Òã:  

­åïÛåïâÖÕ ØíÒãØî ãÒíÜÎâÎîãåïá Ô ÝÎáÎìÎíí (ÝÎáÎêÒé) ÜÎÓáåïÖâåïã, 

åíØ ÏÎßÎÑíåïÖâÎã áÒè áìãåïá Òã ìÎíÏÒí ìÒêÎÜØ ÒíÜåï ÜÎá ÎëÒÙØ áåÙÒ-

ÜåïÙãÒí (ÎìåáãÒí, ØåããÒí), ÕãÑ åíåïá, êÎÝáÎãëÎÛ êÎÝáÎããÒíåïá âåïíÎ-

ñÎãæâåïí áÎêãØÜØ æÎðÎÏÎ×ØãÕ ÎãÕãÑÝÎì ÜÎíåß Ô ðåðåÚëÒÙ: µÒÚÎãØ-

ÜÎÜÎã ÚÎéãåïíÑØî ÙåïÛåïâÖÕ ìÎíÏÒíëåïá Ô ÝÎáÎìÎííåïÖâÎáÏ, ØêÜ ñØáØ-

ÎÜÎã áØÎîåïÖâåïããÒíØîÊ ÏÎßÎÑíåïÖâÎã ÎãÝÎêìÎìåïãåïÖâÎáÏ: 

­åïÛØæÕ ØíÒãØî ãÒíÜÎâÎîãåïá Ô ÏÎßÎÑíØæ, åíØ ÎÐíÒÐÎìÎâØã ëØàÎÜÕ 

ÙåïÛåïâÖØ ÞÌÎëåíáÎáÏ æØ ðåðåÚëåïá, ØêÜ ÏÎßÎÑØæãÒíØ áØÌãåïâã ÎÐíÒÐÎ-

ìÎâØã ëØàÎÜØ ÑÒçñåïá ÙåïÛØæ Ô ÝÎáÎíëåïá ÎëÒÙîåïÜÎâØã ÏÎßÎÑíØæÕ:  

°ÎÚëÎÛ ÎÐíÒÐÎìÎâØã ëØàÎÜØî ÙåïÛåïâÖÕ ÜÎíåß Ô ÙØãÒÙ ÐÎÓÎâØã 

(ãåïâãÕ, Øãæ-åí ÐÎÓÒíØ ÚÎéãåïíÑÕ), ÝÒßåïÜ ÜÎá çØãÑ: ¾åëåíÎÏÎí ÚåêÒÙåë 

ÙåïÛåïâÖØ áÎêØã Ø ãÜÎìØ Ô åïãÒîëåïá ÝÒßåïÜ ÙåïÛåïâÖÕ:  

¹íÌØîÒ ÙåïÛåïâÖØ ÞÌÎëåíåïáÕ çÎâáÎãÎëåíëÎÛ Ô áØèáåÙÒÜåïÙÎâØã, áØ-

èÎìåáÎâØã, áØèØåãÎâØã ÎÓÑÒîåïÖâåïããÒíØ åï×ÐãåïÖâåïãØî (ØãìÒãêØëåï-

ÖâåïãØî), ÎâêØãñã ãåïâã Îâã åï×ÒíØî, åíåãñ åíåäåïá Òã Îâê ÜÎá Îâã ÎÐíÒ-
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ÐÎìÎâØã ëØàÎÜÕ: ­åïÛåïâÖØ ÞÌÎëåíåïáÕ ÜÎÚëÎÛ Ô ìÎíÏÒí ãâåïÖÒíØ áÎê-

ãØÜãÒíØ åï×ÐãåïÖâÎã ÎÓÑÒîåïÖâåïãØî Ì ÏãåïâÖØî: ±ÎáÒáÎìÎÛ ÎãÝÎìÎ-

ÜÎã ãâåïÖÒíØ ÝÒì ÙåïÛåïâÖãÒíÕ åïãÒã ÎëÒÙØ ÏÎíÑ ÏÎßÎÑíåïÖâåïã: ¤åâåï-

Öâåïã åïãÒã ãÎÌ áåÙÒÜåïÙÎâØã ÙåïÛåïâÖãÒí (åæ ÔÙÒÜìíåÙØìãÒí) Ì ÔÙÒÜìíåÙØ-

ìÎâØã ÙåïÛåïâÖãÒí: ©êì ìåÜåêÎâØã ÚìÎîáÎã ìÎíÏÒíÎÜåïá Òã ãåêíÎ-

îÎÛ (ÙåïÛëåß ãâåïÖØ ñØæ ñÎãÎÜåïÖâÎáÏ) Ì ÚìÎîëÎÛ (ÙåïÛëåß ãâåïÖØ äÎì 

ñÎãÎÜåïÖâÎáÏ) ÙåïÛåïâÖãÒí: ­åïÛëåß ãâåïÖØ ñØáØÎÜÎã ÎÓÑÒîåïÖâåïãÕ ÙåïÛØ-

æØ ëíÎ åíåä ÑÒçñÒíåïá ÏÒíåïá Ô ÑÎêÎëåíëÎÛåïÖâÎã: µÎêãØÜãÒíÕ (ØãæçÒê 

ØåããÒíÕÊ ÎéÎèÎãÎÙåë ÑÎêÎëåíáÎã ÎíÑâåïãñåïá, ÎâãçÒê ÔÙ æÑÎêÎëåíëÎÛ 

áåÙÒÜåïÙãÒíÕ) ÝÎàÎÚ ðåÚÎÓÑåïá Òã ÙåïÛØæØ ÝÒìÊ êìÒßÛÒÙåë ÜÎéåïîëÎÛñ, 

ØãæÕ ÎãëÎãåïá Òã ÙåïÛÒÙØ (ʩʦʣʴʚʘʪʘʤʠ) (èíåñêØÑ, ÒÖÒ Ø ãÜÎìØ Ô Îéãëåïá 

èíÎâØã ÙåïÛåïâÖãÒíÕ): ¢âê ÐåíÛÕãÖÎîÕ ÎãëÎãåïá Òã èíÎÓíÜåïá:  

V »ØãÑ, ÝÒßåïÜ, ÐÎÓÎÞÌ ÙåïÛåïâÖãÒíÍ 

±ÎàÎÚ ÎáÒã ØãæÕ ÙåïÛåïâÖØ áÎêØã ÝÎêÜÎîëåïá Ô ÝÒßåïÜ ãâåïÖ, òíØãÎÜÊ 

ÎßÕ ÜÎá êçØíìÕ èíåïá: ¤åâåïÖâåïã åïãÒã ãÎÌ ÐÎÓÕ ÝÒßåïÜåïá, ÐÎÓÕÊ ÐÎ-

Óåïá Ì ÝÒßåïÜÕÊ ÝÒßåïÜåïá, åíåïá ÙåïÛØæ Ô ÝÎãÑØêÎãåïá èåïíÕ, ÜÎá ÏÎßÎÑíØæ, 

åíÕ ÎëÒÙØ äÎì Ô: ÅØáØÎâåïá ÐåíÛÎÜÎãåïá êåëåíÎÏÎí ÙåïÛåïâÖãÒíÕ ÑØ-

ìÎíÜåïá Òã åíçÒê ÝÎáÎêÒé ÝÎáÎÜÎíÐÒí, åíåïá ÙåïÛØæÕ ÜÎíåß Ô ÙØãÒÙ ÝÒ-

ßåïÜÊ ÝÒßåïÜÎâØã ÙåïÛåïâÖ, çØãÑÊ çØãÑ ÙåïÛåïâÖ Ì ÐÎÓÎÞÌÍ 

V ­åïÛÒÙØåïÖâåïã 

­åïÛÒÙØåïÖâåïãÕ óØÓØÜÎñØáØÎÜÎã ÐåíÛÕãÖÎî Ô, åíìÒß ØíÎÜÎãÎîëåïá 

Ô áÎêãØÜãÒíØ áØèÌ ðåÚÎÓÑÒîåïÖâåïãÊ ÞÌÎëåíÒÙåë ÙåïÛåïâÖÍ ¢íÑâåïãñåïá 

ØíÎÜÎãÎîëåïá Ô ÙåïÛØæØ Ì ÙåïÛëåß ìÎííØ ÎìåáãÒíØ (áåÙÒÜåïÙãÒíØ) ðå-

ÚÎÓÑÒîåïÖâåïã Ì åïßÒÜîëåïá Ô çØãÑ ãâåïÖÒíØ ÙåïÛáÎã ÑÒçñåïá ÔãÒíÐØÎâØ 

ÎãëÒíÎÑÎíÞ îíáÎã ÎëÒÙÎîáÎáÏ Ì ÑíÎ çÎÜÎêÒîáÎáÏÊ ÐÎÓÒíØ ÑÒçñåïáÍ 

­åïÛÒÙØåïÖâÎã ×ÎáÎãÎÜ ëÒíÎãåïá Ô ÏÎßÎÑíØæãÒíØ áØæÌ ÐÛÎâØã êÎÝáÎãÕ, 

åíØ ÑÒçñåïá ãÎÌ ÙåïÛåïâÖØ äÎì óØÓØÜÎÜÎã ÝÎìÜåïÖâåïããÒíÊ ÚìåïÖâåïã, 

àÙåïÖâåïã, åíåä ÑÒçñÒíåïá Ðåïâã Ì ÎâÙãÍ 

­åïÛØæ Ì ÙåïÛëåß ãâåïÖÒíØ ñØáØÎÜÎã ðåÚÎÓÑÒîåïÖâÎã ÑÒçñåïá ÚØêì 

ðåÚëåïá Ô ãÎÌ ñØáØÎÜÎã ÏÎßÎÑíåïÖâåïãÕ, òíØãÎÜÊ ñÙåíÎèíÎÛãØ ÙåïÛåïáÕ 

èíåïá ÎéÎèÎîãåïá Ô ÝÒßåïÜ ÎßÎÖÖåïÍ 

£âåïíÒßÎâØã ãâåïÖÒíØ ÙåïÛáÎã ÑÒçñåïá, åíåãî ÙåïÛÒÙØåïÖâåïãÕ ÏÎíÞíÎ-

ãåïá Ô èÒíáåïÖâÎã ÎëÒÙÎîáÎáÏ, ØíÎÜÎãÎãåïá Ô ÙåïÛåïâÖØ ÝåëÎîåïá Îâã 

ØáÎêìåë, åí ÙåïÛåïâÖØ ãÒíñØã èÒíáÎêìØàÎãÕ ÎëÒÙØ Ô, ñÎã ÎéÎãÞØã ëÒíî-

íÎÛ ÏâåïíÒßÎâØã ãâåïÖØãÕ Ì ÙåïÛØæØãÕ, òíØãÎÜÊ ÒéÎîëÎÛ èåïíÕ, åíåïá äÎ-

ñÎíÕ ÙåïÛëÒÙØê, Îâã ÎíÎÐ ÝåëÎãåïá ÔÍ 
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¢½¢¼¢¥Á¢·Å·¦Á ¤­¹Ã® ¢½¢¼¬·¬ ¿¦Á¢£¦Á¶¢­ 

 

1. ­íÎîãÒÙ ÏÎî ÖåßãëÎÛ ÏÎéÒíÕ. 

 
2. ªÒêÖ  
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¿¢Á«¹Ãª¶¹Ã··¦Á ¤­¹Ã® ¢½¢¼¬·¬ ¿¦Á¢£¦Á¶¢­ 

 

1. ¬ãæçÒËê Òñ ÜÎíÛåïá, åËí ÎíìÎÝÎâìåïÖâåïããÒíåïá Ô ÚåêñÕ Ðãåïá 

çÎíÓ ãâåïÖÒíØ áÎêØã Ì åíåïáÊ ÏÎíÑ áØÎîåïÖâåïããÒíØ ÜÎÓáØ áÒè áìãåß ñØ-

áØÎÜÎã ìÎííÒíØ áÎêØã.  

V ¦íÜÎÖÕ áÎíÑåï òíÐÎãØÓá Ô áìãåïá ÏÎãèÎíÒßÒããÒíØ Ì áíÐÒíØ áØ-

èåîåë: 

V ¢íÛÎÖÕ ÏÎëÎÜÎãØã ðÎðåïÜ áÒìÎß Ô: 

V ÅÙåíÕ ØíÒãØî ãÒíÜÎâÎîãåïá Ô ÖåïãÎëåí ÑÒßãÎÜÎãÎæÎëåïã ÐÎÓ: 

V ÇåêóåíÕ ÎãÝíÎ×Òäì Ô ãÒíëÎâØã ÝÎáÎÜÎíÐØ ÐåíÛåïãÒåïÖâÎã ÝÎ-

áÎí: 

2. £ÒíëÎÛ ãâåïÖÒíØî åíåËãñ Òã ÝÎãÑØêÎãåïá òíÐÎãÎÜÎã, ØêÜ åíåãñÊ 

ÎãòíÐÎãÎÜÎã: ¶åïíÎñÎãæâåïí ãâåïÖØ ÝÎáÎí ÐíÒñ ØíÎÜÎã Ì ÔáçØíØÜ ÏÎ-

ãÎÞÌÒíÕ Ì ÏÎíÞíÎÞÎâãÒñ ÑíÎãñ: 
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3. ¤íÒñ ÝÒìÌâÎÙ ÜÎéåïîëÎÛñãÒíåë ÎãòíÐÎãÎÜÎã ãâåïÖÒíØ ÔáçØíØÜ 

ÏÎãÎÞÌÒíÕ: 
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¤­¹Ã® II. µ¦À¢³·¦Á 

 

9. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á µ¦À¢³·¦Á¬ µ¢¾¬·  

 

µÒìÎßãÒíÕ çÎíÓ ãâåïÖÒí Òã, åíåãñ ÏÎßÜÎîÎÛ Òã ØåããÒíØî Ì åíåäÎ-

ÜØ ÎìåáãÒíØ ÝÒì æÜÎçëÎÛ ÎÓÎì ÔÙÒÜìíåããÒíØî, åíåãñ ÕãÑåïãÎÜ Òã ìÒ-

ßÎäÎí×ëÒÙ áÎíáãØ åßè ÛÎëÎÙåëÍ µÒìÎßÎÜÎã ãâåïÖØ ëØàÎÜØ ÎâÑ ÎéÎãÞ-

ãÎÝÎìÜåïÖâåïãåë Ô Ïãåíåäëåïá áÒìÎßãÒíØ ÝÎìÜåïÖâåïããÒíÕÍ  

µÒìÎßãÒíØ ÎìåáãÒíÕ ÝÒäìåïÖâÎáÏ Òã ìÎÙØê ÎíìÎñØã (ëÎÙÒã-

ìÎâØã) ÔÙÒÜìíåããÒí, Õêì åíåïá, ðåÚÎíÜëÒÙåë ÑíÎÜÎã ÙØîñÎëåíëÎÛ Øåã-

ãÒíØÍ ¢ìåáãÒíØ ÜåíîíÎÛ ÎÓÎì ÔÙÒÜìíåããÒíÕ Ðìãëåïá Òã ÎãÕãÑÝÎì 

ñÎåêÎâØã äÎí×áÎã ëØàÎÜåïá, ÎâêØãñã ÎãÜÎãåã ÞÌåë ìÒßÎäÎí×ëåïá Òã 

áÒìÎßØ åßè ÛÎëÎÙåëÍ ¢âÑçØêØ ÎÓÎì ÔÙÒÜìíåããÒíÕ ÝÎàÎÚ ÎãëÎãëåïá 

Òã ÔÙÒÜìíåãÎâØã ÐÎÓÍ ¥íÎÜÎã ÙØîñÎëåíëÎÛ ØåããÒíÕ ÎÓÎì ÔÙÒÜìíåããÒ-

íØ ÝÒì ÏÎÚëÒÙØê åíåä ×ÎáÎãÎÜ ÜÎíåß Òã ðåÚÎÜÒíçëÒÙ æÒÓåñ Îìåá-

ãÒíØÍ  

¢âêçØêåë, áÒìÎßãÒíÕ ÜÎÓáëÎÛ Òã ìÎíÎÛåïÖâÎã áÒè ÜÎãåãÎëåí 

ÑÎêÎëåíëÎÛ ÑíÎÜÎã ÙØîñÎëåíëÎÛ ØåããÒíØî, áÒìÎßãÒíåïá ìÒßÎäÎí×-

ëåß ÔÙÒÜìíåããÒíØî Ì åæ áÒÛ ñÎãÎÜåïÖâÎáÏ æÒÓåñ ÎìåáãÒíØîÍ 

µÒìÎßãÒíØ êÎÝáÎãåïáÕ ÜÎíÒÙØ Ô ìÎÙ ñØáØÎâØ, óØÓØÜÎâØ Ì ìÒÚãåÙå-

ÐØÎâØ ìÒêÎãÜâåïãØî:  

ÅØáØÎâåïá áÒìÎßãÒíÕ ñØáØÎÜÎã ìÎííÒí (ÔÙÒáÒãìãÒí) Òã` ìÒßÎÜÎâ-

ëÎÛ ¥. µ. µÒãÑÒÙÒÌØ ìÎííÒíØ çÎíÏÒíÎÜÎã ÎßâåïêÎÜØ ÞÎÚ Üåßáåïá, 

åíåãñ åïãÒã ëÎÙÒãìÎâØã ÔÙÒÜìíåããÒíØ (ØåããÒíØ)` áØèåïÜØ ÝÒì ðåÚÎÓÑÒ-

îåïÖâÎã ÝÎìåïÜ áÒÚÎãØÓá, ØãæçÒê áÒìÎßãÒíØ áÒè, ÎâãçÒê ÔÙ ÎâÙ ìÎííÒ-

íØ ÝÒì ñØáØÎÜÎã éÒÎÜîØÎãÒíØ áÒè áìãÒÙØê, ÎâÑ ÖëåïáÊ ãÎÌ áÒìÎßãÒíØ 

ÝÒì: 

ÇØÓØÜÎã ÏãåïÖÎÐíåïá Ô áÒìÎßãÒíÕ åíçÒê çØãÑ ãâåïÖÒí` åíåãñ åïãÒã 

Ðåïâã, ðÎâÙ, ÑâåïíÎëÎéåïÖâÎã (ÝÎÙáÎã) Ì ÎáíÎîáÎã (ÏâåïíÒßÎîåïá), èÒí-

áÎâØã Ì ÔÙÒÜìíÎÜÎã ÝÎßåíÑåïãÎÜåïÖâÎã, áÎÐãØêÎÜÎãåïÖâÎã Ì ÎâÙ ÝÎì-

ÜåïÖâåïããÒí: 

ÀÒÚãØÜÎâØ áÒè áÒìÎßãÒíÕ ÜÎéåïîëÎÛñÎâØã ãâåïÖÒí Òã` ÏÎíÞí áäÎ-

ÜÒÙØåïÖâÎáÏ (ÜéÒÙØåïÖâÎáÏ, ÑíåäáÎáÏ, ÜìíáÎã áäÎÜÒÙØåïÖâÎáÏ, ÓåÑáÎáÏ, 

ÒéÎÜîáÎáÏ Ì ÎâÙã), ÎáíåïÖâÎáÏ, ÜÎíÛíåïÖâÎáÏ, ÝÎíëÎÛÎâØã áÎÛåïîØÜåï-

ÖâÎáÏ Ì áØ äÎíñ ÎâÙ Îí×ÒñÎëåí ÝÎìÜåïÖâåïããÒíåë, åíåãî äãåíÝØë ÑíÎãñ 

ÙÎâãåíÒã ÜØíÎéëåïá Òã: 

 



 31 

 
·ÒíÜÎâÎîãÒãñ ñØáØÎÜÎã ìÎííÒíØ çÎíÏÒíÎÜÎã ÝÎáÎÜÎíÐÕ, åíåïá 

ÜÎãÎæ Ðåïâãåë ãäëÎÛ Òã Îâã áÒìÎßãÒíÕ, åíåãñ ÞÌÎëåíåïá Òã ÎáóåìÒ-

íÎâØã (ñØáØÎÜÎã áØÎîåïÖâåïã, åíÕ åïãØ Ì ÖÖëÎâØã Ì ÝØáãÎâØã ÝÎìÜåï-

ÖâåïããÒí) òñêØÑãÒí Ì ÝØáñÒíÍ ¾Ì Ðåïâãåë ãäëÎÛ Òã Îâã áÒìÎßãÒíÕ, åíåãñ 

ÞÌÎëåíåïá Òã ÝØáãÎÜÎã òñêØÑãÒíÕ Ì ÝØáñÒíÕ, ØêÜ ÜÎíáØí Ðåïâãåë ãäëÎÛ 

Òã åæ áÒìÎßãÒíÕÍ ©êì ÎßâåïêÎÜØ ÏåÙåí ñØáÎÜÎã ìÎííÒíÕÊ 

1. ¼íÎÛØã (H) 2. ±ÒÙØåïá (He) 3. ­ØÖØåïá (Li)  4. £ÒíÙØåïá (Be) 5. £åí (B) 

6. ¢ÛÚÎÛØã (C) 7. ¢Óåì (N) 8. ªÖëÎÛØã (O) 9. Çìåí (F) 10. ·Òåã (Ne) 11. 

·ÎìíØåïá (Na) 12. µÎÐãÒÓØåïá (Mg) 13. ¢ÙâåïáØãåïá (Al)  14. ¾ØÙØîØåïá (Si) 

15. Çåêóåí (P) 16. Û̄åïáÏ (S) 17. ÅÙåí (Cl) 18. ¢íÐåã (Ar) 19. °ÎÙØåïá (K) 20. 

°ÎÙîØåïá (Ca) 21. ¾ÜÎãÑØåïá (Sc) 22. ÀØìÎã (Ti) 23. ¿ÎãÎÑØåïá (V) 24. 

Åíåá (Cr) 25. µÎãÐÎã (Mn) 26. ¦íÜÎÖ (Fe) 27. °åÏÎÙì (Co) 28. ·ØÜÒÙ (Ni) 

29. »ßØãÞ (Cu) 30. ÂØãÜ (Zn) 31. ¤ÎÙØåïá (Ga) 32. ¤ÒíáÎãØåïá (Ge) 33. ¢í-

êÒã (As) 34. ¾ÒÙÒã (Se) 35. £íåá (Br) 36. °íØçìåã (Kr) 37. ½åïÏØÑØåïá (Rb) 

38. ¾ìíåãîØåïá (Sr) 39. ¬ìíØåïá (Y) 40. ÂØíÜåãØåïá (Zr) 41. ·ØåÏØåïá (Nb) 

42. µåÙØÏÑÒã (Mo) 43. ÀÒÚãÒîØåïá (Tc) 44. ½åïÖÒãØåïá (Ru) 45. ½åÑØåïá (Rh) 

46. »ÎÙÎÑØåïá (Pd) 47. AíÛÎÖ (Ag) 48. °ÎÑáØåïá (Cd) 49. ¬ãÑØåïá (In) 50. 

¢ãÎÐ (Sn) 51. ¯ÎíØí (Sb) 52. ÀÒÙåïí (Te) 53. ¶åÑ (I) 54. ÅêÒãåã (Xe) 55. ÂÒ-

ÓØåïá (Cs) 56. £ÎíØåïá (Ba) 57. ­ÎãÖÎã (La) 58. ÂÒíØåïá (Ce) 59. »íÎÓÒå-

ÑØá (Pr) 60. ·ÒåÑØá (Nd) 61. »íåáÒÖØåïá (Pm) 62. ¾ÎáÎíØåïá (Sm) 63. ¦ëíå-

çØåïá (Eu) 64. ¤ÎÑåÙØãØåïá (Gd) 65. ÀÒíÏØåïá (Tb) 66. ¥ØêçåÓØåïá (Dy) 67. 

±åÙáØåïá (Ho) 68. ¨íÏØåïá (Er) 69. ªåïÙØåïá (Tm) 70. ¬ìÒíÏØåïá (Yb) 71. ­åï-

ìÒîØåïá (Lu) 72. ±ÎóãØåïá (Hf) 73. ÀÎãìÎÙ (Ta) 74. ¿åÙóíÎá (W) 75. ½ÒãØ-

åïá (Re) 76. ÆêáØåïá (Os) 77. ¬íØÑØåïá (Ir) 78. »ÙÎìØã (Pt) 79. ¹êÜØ (Au) 80. 

¾ãÑØÜ (Hg) 81. ªÎÙØåïá (Tl) 82. °ÎçÎí (Pb) 83. £ØêáåïÖ (Bi) 84. »åÙåãØåïá 

(Po) 85. ¢êìÎì (At) 86. ½ÎÑåã (Rn) 87. ÇíÎãêØåïá (Fr) 88. ½ÎÑØåïá (Ra) 

89. ¢ÜìØãØåïá (Ac) 90. ªåíØåïá (Th) 91. »íåìÎÜìØãØåïá (Pa) 92. ¹ïíÎã 

(U) 93. ·ÒçìåïãØåïá (Np) 94. »ÙåïìåãØåïá (Pu) 95. ¢áÒíîØåïá (Am) 96. °âåï-

íØåïá (Cm) 97. £ÒíÜÙØåïá (Bk) 98. °ÎÙØóåéãØåïá (Cf) 99. ¨âãäìÒâãØåïá (Es) 
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100. ÇÒíáØåïá (Fm) 101 µÒãÑÒÙÒÌØåïá (Md) 102. ·åÏÒÙØåïá (No) 103. ­ååï-

íÒãêØåïá (Lr) 104. ½ÒÓÒíóåíÑØåïá (Rf) 105. ¥åïÏãØåïá (Db) 106. ¾ØÏåíÐØåïá 

(Sg) 107. £åíØåïá (Bh) 108. ±ÎêØåïá (Hs) 109. µÎâìãÒíØåïá (Mt) 110. 

¥ÎíáäìÎÑØåïá (Ds) 
 

 

 

 

10. µ¦À¢³·¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ© 

 

µÒìÎßãÒíÕ áØ äÎíñ ÝÎìÜÎãØäãÒíåë áØÎëåíëÎÛ ñØáØÎÜÎã ìÎííÒ-

íØ ÕãÑÝÎãíÎîëÎÛ ÎãëÎãåïá Ô, ÓÏÎßÒîãåïá Òã çÎíÏÒíÎÜÎã ÎßâåïêÎÜØ 

áÒÛ áÎêÕ: µÒìÎßãÒíÕ ìÎíÏÒíÎÜëåïá Òã ÎéÎèØã ÝÒíÖØã ØíÒãî åíÎÜÎ-

ÜÎã ÏãåïÖÎÐíÒíåë, åíåä áÎêÕ åïãØ áÒÛ èÒíáÎÝÎßåíÑÎÜÎãåïÖâåïã, áâåïêãÒ-

íÕ ÑØáÎÜÎâåïá Òã ÏÒéãëÎÛåïÖâåïããÒíØî ÚÓáÎãÕ ÜÎá ÞÐëÎÛåïÖâÎãÕ Ì ÎâÙã: 

°ÎÚëÎÛ ÎâÑ åíÎÜãÒíØî åíåäëåïá Ô ÑíÎãî òÐìÎÐåíÛáÎã ÏãÎÐÎëÎéÕ, 

êÎÜÎâã ÏãÎÜÎã ìÒêñåë áÒìÎßãÒíÕ, ãåïâãØêÜ áÎñåïí ìÒêñåë æåïãÒã ÏÎ-

ëÎíÎí ÎãÝíÎ×Òäì îåïîÎãØäãÒí, ØãæØ ÝÎáÎí ÜØíÎéëåïá Ô ÞåïÙáÎã ìÒÚ-

ãåÙåÐØÎã: ²åïÙáÎã ÎíÑâåïãñåïá áØÎãåïá Òã áØ ñÎãØ ìÎííÒí áÒÜ áåÙÒÜåï-

ÙÎâØã ëÎãÑÎÜØ áÒè, ØãæÕ ìÎÙØê Ô ÝÎáÎÞåïÙëÎÛñØã ÝÎáÎçÎìÎêÚÎã 

åíÎÜãÒí Ì ÝãÎíÎëåíåïÖâåïã ÏÎíÒÙÎëÒÙåï ÑíÎãî ÏãåïÖÎÐíÒíÕ:  
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£ÒíÒãñ çÎíÓ òíØãÎÜÊ ëÒíîãÒãñ ÎíÑâåïãÎÏÒíåïÖâÎã áÒè ÙÎâã ìÎíÎ-

Ûåïá ÐìÎÛ ÏíåãÓÒ ÝÎáÎÞåïÙëÎÛñÕ: ¾Î áØÎîåïÖâåïã (ÝÎáÎÞåïÙëÎÛñ) Ô, åíØ 

ÝØáãÎÜÎã ìÎíí Ô ÝÎãÑØêÎãåïá çßØãÞÕ: ¹íçÒê ÙÒÐØíåß (ÏÎíÒÙÎëåß) 

ìÎíí, ÎâêØãñã åíÎÜÕ ÏÎíÒÙÎëëåß ãâåïÖÊ òÐìÎÐåíÛåïá Òã ÎãÎÐ: µØÎîåï-

ÖâÎã ÎíÑâåïãñåïá êìÎîëåïá Ô ãåí áÒìÎß, åíÕ ÝÎáÒáÎìÎÛ áÎñåïí çßãÞØ 

ÝÒì ÎëÒÙØ ÜÎíÛí Ì ÎéÎÞÐÎÜÎã (çÙÎêìØÜ, àÜåïã) áÒìÎß Ô Ì òÐìÎÐåíÛ-

ëåïá Ô ÎáíÎÜáÎã áÎãíÎãÎêÒí (ìÎíÎìÒêÎÜ çìåïìÎÜãÒí, áÎãÒÜãÒí, 

ÝÒßåïâêãÒí, ìÎðòßÎÜãÒí Ì ÎâÙã) çÎìíÎêìÒÙåï ÝÎáÎí:  

  

 

11. µ¦À¢³·¦Á¬ ¥¢¾¢°¢Á¤µ¢· ±¬µ·¢°¢· ¦³¢·¢°·¦Á© 

 

¤åâåïÖâåïã åïãÒã áÒìÎßãÒíØ ÑÎêÎÜÎíÐáÎã áØ ñÎãØ ÒßÎãÎÜãÒí: 

·ÒíÜÎâÎîãÒãñ ÑÎêÎÜÎíÐáÎã ÝØáãÎÜÎã ìÒêÎÜÕÊ ÏÎ×ÎãÒÙåë áÒìÎßãÒ-

íÕ ÒíÜåï áÒÛ ÚáÏÒíØ. 

ü ÑÌ, 

ü ÐåïãÎëåí: 

¾Ì áÒìÎßãÒíÕ åïãÒã ÏÎíÞí ÝÎÙáÎã èÒíáÎêìØàÎã, áÒÛ ÚìåïÖâåïã Ì 

ÜÎíÛíåïÖâåïã: ¤åïãÎëåí áÒìÎßãÒíÕ áÒÛÎáÎêÎáÏ ÝÎÙëåïá Òã îÎÛí èÒí-

áÎêìØàÎããÒíåïá Ì åïãÒãåïá Òã ÏÎíÞí èÒíáÎ Ì ÔÙÒÜìíÎÝÎßåíÑÎÜÎãåï-

Öâåïã: 

 
 

¢âêçØêØ ÑÎêÎÜÎíÐåïáÕ çÎâáÎãÎëåíëÎÛ Ô ÏãåïÖâÎã áÒè áÒìÎßãÒíØ 

ìÎíÎÛëÎÛåïÖâÎáÏ: ¾Ì áÒìÎßãÒíØ ÎíÑâåïãÎÝÎãåïáÕ ÜÎÓáåïá Ô ÏåÙåí áÒ-

ìÎßãÒíØ ÎíÑâåïãÎÝÎãáÎã ÓÎãÐëÎÛØ 90 %-Øî ÎëÒÙØ, ØêÜ ÐåïãÎëåí áÒ-

ìÎßãÒíØ ÚáÏØãÕÊ 5-10 %-Øî åæ ÎëÒÙØ: »Òìñ Ô ãäÒÙ, åí ÑÎêÎÜÎíÐáÎã ÒßÎ-

ãÎÜãÒíÕ ÝÎãÑØêÎãåïá Òã çÎâáÎãÎÜÎã Ì ÜØíÎéëåïá Òã ÜÎÚëÎÛ áÒìÎß-
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ãÒíØî çÎìíÎêìëÎÛ ëÒíèãÎÜÎã ÎíìÎÑíÎãñØ ãäÎãÎÜåïÖâåïãØî: ¢âê-

çÒêÊ ÎáíÎÜáÎã áÎãíÎáÎêÒí çÎìíÎêìÒÙåï ÝÎáÎí ÜØíÎéëåïá Òã áÒ-

ìÎßãÒíØ Õêì ìÒÚãØÜÎÜÎã ÏãåïÖÎÐíÒíØ ÑÎêÎÜÎíÐáÎã ÒßÎãÎÜÕ, ØêÜ 

ÏÎíÑ ÝÎáÎÞåïÙëÎÛñãÒí çÎìíÎêìÒÙåï ÝÎáÎíÊ ñØáØÎÜÎã ÜÎá ÏâåïíÒ-

ßÎâØã ÑÎêÎÜÎíÐåïáãÒíØ ÒßÎãÎÜãÒíÕ: ¥ØìÎíÜÒãñ ÎâÑ ÒßÎãÎÜãÒíÕ 

ÎéÎãÞØã-ÎéÎãÞØã: 

 

 

12. µ¦À¢³·¦Á¬ ¥¢¾¢°¢Á¤µ¢· Å¬µ¬¢°¢· ¦³¢·¢°© 

 

»ÎíÏÒíÎÜÎã ÎßâåïêÎÜåïá ÏåÙåí ìÎííÒíÕ ÏÎ×Îãëåïá Òã æåíê ÝØáãÎ-

ÜÎã ÚáÏÒíØÊ áÎÜãØäÎëåíëÎÛ ÙÎìØãÎÜÎã ìÎéÒíåë. 

V S - ìÎííÒíØ ëÎíÑÎÐåïâã ÐåïãÎëåíáÎáÏ, 

V P - ìÎííÒíØ ÑÒßØã ÐåïãÎëåíáÎáÏ, 

V D - ìÎííÒíØ ðØíåïÓÎÐåïâã ÐåïãÎëåíáÎáÏ, 

V F - ìÎííÒíØ ÑÒßØã ÐåïãÎëåíáÎáÏ: 

¶åïíÎñÎãæâåïí ÚåïáÏ Øí áÒè ÕãÑÐíÜåïá Ô áÒìÎßãÒí: ¢éÎèØã ÒíÜåï Úá-

ÏÒíØ (S Ì P) ìÎííÒíØã ÎãëÎãåïá Òã çÎíÓ, ØêÜ ÒííåíÑ Ì æåííåíÑ ÚáÏÒíØ 

(D Ì F) ìÎííÒíØãÊ ÎãîåïáÎâØã: ¢âê ÚáÏÒíÕ ØíÒãî ÝÒíÖØã ãÎÌ êìåíÎÏÎ-

×Îãëåïá Òã áØ ñÎãØ ÚáÏÒíØ: S ÚáÏåïá áìãåïá Òã ÎÙÜÎÙØÎÜÎã Ì ÝåßÎÙÜÎ-

ÙØÎÜÎã áÒìÎßãÒíÕ, ØêÜ D Ì F ÚáÏÒíåïáÊ çÙÎìØãÎâØã, åïíÎãÎâØã Ì ÝÎÓ-

ëÎÐâåïì áÒìÎßãÒíÕ: ©ãÑ åíåïá, âåïíÎñÎãæâåïí ÚáÏåïá ÐåâåïÖâåïã åïãÒã ÏÎ-

ëÎÜÎãÎæÎð ÏÎîÎéåïÖâåïããÒí, ØãæØî ÔÙ ÜÎíÒÙØ Ô ÝÒìÌåïÖâåïããÒí ÎãÒÙ, åí 

áÒìÎßãÒíØ ÑÎêÎÜÎíÐåïáÕ ñØáØÎÜÎã ÚáÏÒíåë ÝÎáÑØêÎãåïá Ô çÎâáÎãÎ-

ÜÎã Ì ÝÎÓëÎÐâåïì Ô òÐìÎÐåíÛëåïá ÐåíÛãÎÜÎã åÙåíìåïá: ¢âêçØêØ ÑÎêÎ-

ÜÎíÐåïáÕ ÝÒìÎñíñØí Ô áØÎâã ÐØìÎÜÎã ìÒêÎãÜâåïãØî Ì ÐåíÛãÎÜÎãåïá æØ 

ÜØíÎéëåïá ÎíÑâåïãÎÏÒíåïÖâåïãåïá Ì ÎíìÎÑíåïÖâåïããÒíåïá: ÆíØãÎÜÊ ãåïâã 

ÎáíÎÜãÒíØ çÎìíÎêìáÎã òíØãÎÜØî çÎíÓ Ô ÑÎéãåïá, åí ñØáØÎÜÎã Úá-

ÏÒíØ ÑÎêÎÜÎíÐåïáÕ ëÎãåïá Ô ìÒÚãØÜÎÜÎã ÏãåïÖÎÐíÒíÕ Ì ðåñí Øãæ ñØáØ-

ÎÜÎãÕ:  

  

 

13. µ¦À¢³·¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ· ©¾À £¶¹ÃÁ¦³¢¶¬·  

¿¢·¥¢°·¦Á¬ 

 

£åÙåí áÒìÎßãÒíÕ åïãÒã ÎâêçÒê ÜåæëÎÛ ÎìåáãÒíØ ÏâåïíÒßÎâØã ëÎã-

ÑÎÜãÒí Ì Ø ìÎíÏÒíåïÖâåïã ÎáåíóÎâØã ãâåïÖÒíØ, áÒìÎßãÒíÕ çØãÑ ëØàÎ-
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Üåïá åïãÒã àäÐíØì ÜÎéåïîëÎÛñÍ ¢âÑçØêØ ëÎãÑÎÜãÒíÕ ÝØáãÎÜÎãåïá æåíêã 

Òã Ì ãÒíÜÎâÎîãÒãñ ÎßâåïêÎÜåëΛ 
  

­Á¬¿ ¢·¿¢-

·¹Ãµ© 
±¢»¢¿¹Ãµ© 

µ¦À¢³·¦Á, ¹Á¹·Å 

¹Ã·¦· ¢¶¥»¬¾¬ 

¿¢·¥¢° 

¤Á¢Ç¬°¢°¢·  

»¢À°¦Á© 

¯ÎëÎÙÎÜÒãìíåã 

ñÎéÎÜåïêÎÞÌ 

ëÎãÑÎÜ 

¯°Å¿ 
¦íÜÎÖ, ñíåá, ëÎãÎ-

ÑØåïá, ëåÙóíÎá 

 

·ØêìÎÜÒãìíåã 

ñÎéÎÜåïêÎÞÌ 

ëÎãÑÎÜ 

·°Å¿ »ßØãÞ, ÎÙâåïáØã, åêÜØ 

 

¿ÒîÎãÜâåïã 

çíØÓáÎâÎÞÌ 

ëÎãÑÎÜ 

¿»¿ 
ÂØãÜ, áÎÐãÒÓØåïá, 

ÜÎÑáØåïá 

 

ÅÎéÎãÜâåïãÎÞÌ 

ëÎãÑÎÜ 
Å¿ 

ÀØìÎã, îØíÜåãØåïá, 

ÎãÎÐ 

 

 

¾íÎãñ ÎáÒãÎìÎíÎÛëÎÛ ÏâåïíÒßÎâØã ëÎãÑÎÜãÒíØ ìÒêÎÜãÒíã Òã, 

åíåãñ ÝÎàÎÚÎÜØ ÝÎãÑØçåïá Òã áÒìÎßãÒíåïá: ©ãÑÝÎãíÎçÒê ÐåâåïÖâåïã 

åïãÒã ÕãÑÝÎãåïí ìÒêñØ 14 ÞÌ, êÎÜÎâã áÒìÎßãÒíåïá ÑíÎãñ ÜÎá ÝÎãÑØ-

çåïá Òã ÛÎâíÎÝÒß ÑÒçñÒíåïá, ÜÎá ÕãÑÝÎãíÎçÒê æÒã ÝÎãÑØçåïáÍ ±ÎíÜ Ô 

ãäÒÙ ãÎÌ, åí ëÎãÑÎÜØ àØäì ÜÎéåïîëÎÛñÕ ÜÎÚëÎÛ Ô áÒìÎßãÒíØ ÏãÎÜÎã 

çãÑÎîáÎã (ÜÎíÛíÎîáÎã) ÝÒìÊ ÎéÎãî ÎíÝÒêìÎÜÎã ÎíÎÐÎîáÎãÍ ¦ÖÒ 

ÝåëÎîáÎã ÐåíÛÎéåïâÖÕ ÎíÎÐÎîëåïá Ô, ÎçÎ ëÎãÑÎÜØ ÞÌÕ ðåÚëåïá ÔÍ ¢í-

ìÎÑíåïÖâÎã áÒè ÎâÑ ÐåíÛÎéåïâÖÕ ÎãëÎãåïá Òã áÚåïá, åíØ ÎíÑâåïãñåïá 

ðåðåÚëåïá Ô åæ áØÎâã ÎìåáÎâØã ÜÎéåïîëÎÛñÕ, ÎâÙ ãÎÌ ìÒÚãØÜÎÜÎã 

(áÒÚÎãØÜÎÜÎã) ÝÎìÜåïÖâåïããÒíÕÍ  
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14. µ¦À¢³·¦Á¬ À¦®·¬°¢°¢· ¥¢¾¢°¢Á¤¹Ãµ© 

 

µÒìÎßãÒíØ ìÒÚãØÜÎÜÎã ÏãåïÖÎÐíÒíØî ÜÎÚëÎÛ ÑÎêÎÜÎíÐåïáÕ Î-

éÎèÎíÜÒÙ Ô çíåóÒêåí ¤åïÙâÎÌÕ, æãÎâÎÛ Îâê ìÎíÏÒíÎÜØ åíåä çÎíÓÎÏÎ-

ãåïáãÒíØ ëÒíÎÏÒíâÎÙ ×ÎáÎãÎÜÎÜØî ÐØìãÎÜÎããÒíØ ÎãÝÎáÎÞÎâãåï-

ÖâåïããÒíØã: ¦ë ÎâêçÒê, Õêì ¤åïÙâÎÌØ áÒìÎßãÒíÕ ãåïâãçÒê ÑÎêÎÜÎíÐ-

ëåïá Òã êÌ Ì ÐåïãÎëåí áÒìÎßãÒíØ, ØêÜ êÌ Ì ÐåïãÎëåí áÒìÎßãÒíÕ ØíÒãî 

ÝÒíÖØã êìåíÎÏÎ×Îãëåïá Òã ÝÎáÎçÎìÎêÚÎãÎÏÎí ÝØãÐ Ì ÒíÒñ ÝØáãÎ-

ÜÎã ÒãÖÎÚáÏÒíØ: 

¾Ì áÒìÎßãÒíØ ÝØáãÎÜÎã ÒãÖÎÚáÏÒíã Òã. 

V ¦íÜÎÖÎâØã áÒìÎßãÒí: ¢âê ÚáÏåïá ÕãÑÐíÜëÎÛ Òã ÏãåïÖâÎã áÒè 

ÎáÒãÎìÎíÎÛëÎÛ áÒìÎßãÒíÕÊ áÎãÐÎãÕ, ÜåÏÎÙìÕ, ãØÜÒÙÕ Ì ÒíÜÎÖÕ, òÐ-

ìÎÐåíÛëåïá Òã ÝÎáÎÞåïÙëÎÛñãÒíåïá åíçÒê ÝØáãÎÜÎã ÏÎßÎÑíØæ: 

V ¥×ëÎíÎÝÎÙ áÒìÎßãÒí: ¢âê áÒìÎßãÒíÕ åïãÒã ÝÎÙáÎã ÏÎíÞí ÝÎÙ-

áÎã èÒíáÎêìØàÎã: ¹íçÒê ÔìÎÙåã ÕãÑåïãëÎÛ Ô 15390 C æÎðÕ: 

V ±ÎÓëÎÑÒç (ʈʝʜʢʦʟʝʤʝʣʴʥʳʝ) áÒìÎßãÒí: ±ÎãñÎÎíÑâåïãÎÏÒíÎÜÎã 

Ì áäÎÜáÎã ìÒêÎãÜâåïãØî ÖÎãÜÎí×Òñ áÒìÎßãÒí, åíåãîØî Òã ãÒåÑØáÕ, Òë-

íåçØåïáÕ, êÎáÎíØåïáÕ Ì ÎâÙã: ¢âê ÚáÏØ áÒìÎßãÒíÕ òÐìÎÐåíÛëåïá Òã ÝØá-

ãÎÜÎã ÝÎáÎÞåïÙëÎÛñãÒíåïá åíçÒê ÝÎëÒÙÎãâåïÖÒí Ì ãåïâãØêÜ æãæØã ìåÜå-

êÎâØã áÎêåë ÕãÑåïãÎÜ Òã ÎÓÑÒÙåï ÝÎáÎÞåïÙëÎÛñãÒíØ ëíÎÊ ÔÎÜÎãåíÒã 

ÏÎíÞíÎîãÒÙåë ÜÎá ÙíØë ðåÚÒÙåë ÑíÎãî ÏãåïÖÎÐíÒíÕ: 

V ¢ÙÜÎÙØÎÜÎã áÒìÎßãÒí: ±ÎìåïÜ ÚåïáÏ Ô, åíØ áÒè áìãåß áÒìÎßãÒ-

íÕ ÐåíÛãÎÜÎãåïá æÒã òÐìÎÐåíÛëåïá áÎñåïí ìÒêñåë: ¢ëÒÙØ ÝÎàÎÚ òÐìÎ-

ÐåíÛëåïá Òã ÎìåáÎâØã ÔãÒíÐÒìØÜÎâåïá: ¢âê ÚáÏØ áÒè Òã áìãåïá ÙØÖØåïáÕ, 

ÏÎíØåïáÕ, éÎÑØåïáÕ Ì ÎâÙã: 

V ¹ïíÎãÎâØã áÒìÎßãÒí: ¢âê ÚáÏØ áÒè Òã áìãåïá ÖåíØåïáÕ, åïíÎãÕ, 

çÙåïìåãØåïáÕ Ì òÐìÐåíÛëåïá Òã ÏÎîÎéÎçÒê ÎìåáÎâØã ÔãÒíÐÒìØÜÎâåïá: 
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¤åïãÎëåí áÒìÎßãÒíØ ÝØáãÎÜÎã ÒãÖÎÚáÏÒíã Òã. 

V ªÒÖÌ ÐåïãÎëåí áÒìÎßãÒí: ¢âê ÚáÏØ áÒè Òã áìãåïá ÎÙâåïáØãÕ, áÎÐ-

ãÒÓØåïáÕ, ÏÒíØÙØåïáÕ, åíåãñ åïãÒã îÎÛí ìÒêÎÜÎíÎí ÜäØé Ì ÝÎàÎÚ òÐìÎ-

ÐåíÛëåïá Òã ØãñãÎÖØéÎäØãåïÖâÎã Ì ÎâÙ åÙåíìãÒíåïá, åíìÒß ÎãÝíÎ×Òäì 

Òã ÜÎíÛí Ì áØÌãåïâã ×ÎáÎãÎÜ ÖÒÖÌ ãâåïÖÒí:  

V ¥âåïíÎÝÎÙ ÐåïãÎëåí áÒìÎßãÒí: ¢âê ÚáÏØ áÒè Òã áìãåïá îØãÜÕ, Î-

ãÎÐÕ, ÜÎçÎíÕ, åíåãñ åïãÒã îÎÛí ÝÎÙáÎã èÒíáÎêìØàÎã: ÆÐìÎÐåíÛëåïá 

Òã ØãæçÒê áÎñåïí ìÒêñåë åíçÒê ÓåÑÎãâåïÖ Ì áØÎîãåß ìÎíí, ÎâãçÒê ÔÙ 

åíçÒê ÙÒÐØíåß (ÏÎíÒÙÎëåß) ìÎííÊ ÏÎíÞíÎîãÒÙåë ÜÎá ðåðåÚÒÙåë ÝÎáÎ-

ÞåïÙëÎÛñØ ÏãåïÖÎÐíÒíÕ: 

V ¢ÓãØë ÜÎá ÖÎãÜÎí×Òñ ÐåïãÎëåí áÒìÎßãÒí: µÒÛÎáÎêÎáÏ ÝÎÓëÎ-

Ðâåïì áÒìÎßãÒí, åíåãîØî Òã åêÜØã, ÎíÛÎÖÕ, çÎÙÎÑØåïáÕ, çÙÎìØãÕ, åïãÒã 

ÎéÎëÒÙÎÐåïâã ÜåéåÓØÎÜÎâåïãåïÖâåïã Ì ÖÖëÎÜÎâåïãåïÖâåïã, åíåãî äãåíÝØë 

ÙÎâã ÜØíÎéåïá Òã ÐìÒÙ ìÎíÏÒí ÎíÑâåïãÎÏÒíÎÜÎã àâåïßÒíåïá: 
 

 
°Î ãÎÌ ÐåïãÎëåí áÒìÎßãÒíØ çÎâáÎãÎÜÎã ÑÎêÎÜÎíÐåïá Ì Õêì 

ÎâÑçØêØ ÑÎêÎÜÎíÐáÎã ÐåïãÎëåí áÒìÎßãÒíÕ çÎâáÎãÎÜÎãåíÒã ÏÎ×Îã-

ëåïá Òã æåíê ÚáÏØ: 
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¯Îãí ÐåïãÎëåí áÒìÎßãÒíØ ÑÎêØã Òã çÎìÜÎãåïá Îâã áÒìÎßãÒíÕ, 

åíåãñ åïãÒã áÒÛ ÚìåïÖâåïã: ¢âÑçØêØ ÐåïãÎëåí áÒìÎßãÒíØî Òã. 

V °åÏÎÙìÕ (Co), åíØ ÚìåïÖâåïãã ÔÊ 8,9 Ð/êáį, 

V ÅíåáÕ (Cr), åíØ ÚìåïÖâåïãã ÔÊ 7,9 Ð/êáį, 

V »ßØãÞÕ (Cu), åíØ ÚìåïÖâåïãã ÔÊ 8,92 Ð/êáį, 

V °ÎçÎíÕ (Pb), åíØ ÚìåïÖâåïãã ÔÊ 11,34 Ð/êáį, 

V ÂØãÜÕ (Zn), åíØ ÚìåïÖâåïãã ÔÊ 7,13 Ð/êáį Ì ÎâÙã: 

¯Îãí ÐåïãÎëåí áÒìÎßãÒíÕ ÝØáãÎÜÎãåïá òÐìÎÐåíÛëåïá Òã åíçÒê ÙÒ-

ÐØíåß (ÏÎíÒÙÎëåß) ìÎííÒí:  

ªÒÖÌ ÐåïãÎëåí áÒìÎßãÒíØ ÑÎêØã Òã çÎìÜÎãåïá Îâã áÒìÎßãÒíÕ, 

åíåãñ åïãÒã 5 Ð/êáį-Øî ðåñí ÚìåïÖâåïã: ¢âÑçØêØ ÐåïãÎëåí áÒìÎßãÒíØî 

Òã. 

V ¢ÙâåïáØãåïáÕ (Al), åíØ ÚìåïÖâåïãã ÔÊ 2,7 Ð/êáį, 

V ·ÎìíØåïáÕ (Na), åíØ ÚìåïÖâåïãã ÔÊ 0,97 Ð/êáį, 

V °ÎÙØåïáÕ (K), åíØ ÚìåïÖâåïãã ÔÊ 0,86 Ð/êáį, 

V ­ØÖØåïáÕ (Li), åíØ ÚìåïÖâåïãã ÔÊ 0,53 Ð/êáį Ì ÎâÙã: 

ªÒÖÌ ÐåïãÎëåí áÒìÎßãÒíÕ òÐìÎÐåíÛëåïá Òã çØíåìÒÚãØÜÎâåïá, 

Ï×äÜåïÖâÎã áÒè, óåìåìÒÚãØÜÎâåïá Ì ÎâÙ åÙåíìãÒíåïá: 

¢ÓãØë áÒìÎßãÒíÕ åïãÒã 10-Øî áØãæÌ 23 Ð/êáį ÚìåïÖâåïã Ì ÎéÎãÞãÎ-

ãåïá Òã ØíÒãî ÏÎíÞí ÜåéåÓØÎÑØáÎîÜåïãåïÖâÎáÏ: ¢âÑçØêØ ÐåïãÎëåí áÒ-

ìÎßãÒíØî Òã. 

V »ÙÎìØãÕ (Pt), åíØ ÚìåïÖâåïãã ÔÊ 21,09-21,45 Ð/êáį, 

V ¹êÜØã (Au), åíØ ÚìåïÖâåïãã ÔÊ 19,4-19,32 Ð/êáį, 

V ¢íÛÎÖÕ (Ag), åíØ ÚìåïÖâåïãã ÔÊ 10,5 Ð/êáį, 

V ÆêáØåïáÕ (Os), åíØ ÚìåïÖâåïãã ÔÊ 22,59-22,61 Ð/êáį, 

V »ÎÙÎÑØåïáÕ (Pd), åíØ ÚìåïÖâåïãã ÔÊ 12,02 Ð/êáį, 

V ½åÑØåïáÕ (Rh), åíØ ÚìåïÖâåïãã ÔÊ 12,41 Ð/êáį, 

V ¬íØÑØåïáÕ (Ir), åíØ ÚìåïÖâåïãã ÔÊ 12,41 Ð/êáį: 

¢ÓãØë áÒìÎßãÒíÕ òÐìÎÐåíÛëåïá Òã Ï×äÜåïÖâÎã áÒè, ÔÙÒÜìíÎìÒÚãØ-

ÜÎâåïá, êÎíñÎäØãåïÖâåïãåïá Ì åêÜÒíæÎÜÎã ÐåíÛåïá: 

±ÎÓëÎÐâåïì áÒìÎßãÒíÕ ÑÎêÎÜÎíÐëåïá Òã ÝØãÐ ÚáÏÒíåë. 
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ªÒÖÌ ÝÎÓëÎÐâåïì áÒìÎßãÒíÕ åïãÒã îÎÛí ÚìåïÖâåïãÊ áØãæÌ 2 Ð/êáį Ì 

ÎâÑ áÒìÎßãÒíØî Òã. 

V ­ØÖØåïáÕ (Li), åíØ ÚìåïÖâåïãã ÔÊ 0,534 Ð/êáį, 

V £ÒíÙØåïáÕ (Be), åíØ ÚìåïÖâåïãã ÔÊ 1,848 Ð/êáį, 

V ½åïÏØÑØåïáÕ (Rb), åíØ ÚìåïÖâåïãã ÔÊ 1,532 Ð/êáį, 

V ÂÒÓØåïáÕ (Cs), åíØ ÚìåïÖâåïãã ÔÊ 1,873 Ð/êáį: 

ªÒÖÌ ÝÎÓëÎÐâåïì áÒìÎßãÒíÕ åïãÒã ÏÎíÞí ñØáØÎÜÎã ÜÎçÒí Ì Ñ×ëÎ-

íåïÖâÎáÏ Òã ëÒíÎÜÎãÐãëåïá åíçÒê áÒìÎßÍ 

¥×ëÎíÎÝÎÙ ÝÎÓëÎÐâåïì áÒìÎßãÒíÕ åïãÒã ìÎíÏÒí ÚìåïÖâåïããÒíÊ 4 

Ð/êáį-Øî áØãæÌ 20 Ð/êáį Ì ÎâÑ áÒìÎßãÒíØî Òã. 

V ÀØìÎãÕ (Ti), åíØ ÚìåïÖâåïãã ÔÊ 4,54 Ð/êáį, 

V ÂØíÜåãØåïáÕ (Zr), åíØ ÚìåïÖâåïãã ÔÊ 6,506 Ð/êáį, 

V ¿ÎãÎÑØåïáÕ (V), åíØ ÚìåïÖâåïãã ÔÊ 6,11 Ð/êáį, 

V ·ØåÏØåïáÕ (Nb), åíØ ÚìåïÖâåïãã ÔÊ 8,57 Ð/êáį, 

V ÀÎãìÎÙÕ (Ta), åíØ ÚìåïÖâåïãã ÔÊ 16,65 Ð/êáį, 

V ¿åÙóíÎáÕ(W), åíØ ÚìåïÖâåïãã ÔÊ 19,25 Ð/êáį, 

V µåÙØÏÑÒãÕ (Mo), åíØ ÚìåïÖâåïãã ÔÊ 10,22 Ð/êáį: 

¥×ëÎíÎÝÎÙ ÝÎÓëÎÐâåïì áÒìÎßãÒíÕ åïãÒã ÏÎíÞí ÝÎÜÎÜåéåÓØåã 

ÝÎìÜåïÖâåïããÒíÍ 

ÂíëÎÛ ÝÎÓëÎÐâåïì áÒìÎßãÒíÕ åïãÒã 4 Ð/êáį-Øî áØãæÌ 22 Ð/êáį Úìåï-

Öâåïã Ì ÎâÑ áÒìÎßãÒíØî Òã. 

V ¤ÎÙØåïáÕ (Ga), åíØ ÚìåïÖâåïãã ÔÊ 5,91 Ð/êáį, 

V ¬ãÑØåïáÕ (In), åíØ ÚìåïÖâåïãã ÔÊ 7,31 Ð/êáį, 

V ªÎÙØåïáÕ (Tl), åíØ ÚìåïÖâåïãã ÔÊ 11,849 Ð/êáį, 

V ¤ÒíáÎãØåïáÕ (Ge), åíØ ÚìåïÖâåïãã ÔÊ 5,323 Ð/êáį, 

V ±ÎóãØåïáÕ (Hf), åíØ ÚìåïÖâåïãã ÔÊ 13,31 Ð/êáį, 
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V ½ÒãØåïáÕ (Re), åíØ ÚìåïÖâåïãã ÔÊ 21,02 Ð/êáį, 

V ¾ÒÙÒãÕ (Se), åíØ ÚìåïÖâåïãã ÔÊ 4,79 Ð/êáį, 

V ÀÒÙåïíÕ (Te), åíØ ÚìåïÖâåïãã ÔÊ 6,24 Ð/êáį: 

ÂíëÎÛ ÝÎÓëÎÐâåïì áÒìÎßãÒíÕ êìÎãåïá Òã ÝØáãÎÜÎã ÐåïãÎëåí áÒ-

ìÎßãÒíØ ÎíìÎÑíåïÖâåïãØî êìÎîëÎÛ áãÎîåíÑãÒíØîÍ 

©ãÑÒíñÎâØã ÝÎÓëÎÐâåïì áÒìÎßãÒíÕ åïãÒã áØãæÌ 7 Ð/êáį ÚìåïÖâåïã Ì 

ÎâÑ áÒìÎßãÒíØî Òã. 

V ­ÎãÖÎãÕ (La), åíØ ÚìåïÖâåïãã ÔÊ 6,16-6,18 Ð/êáį, 

V ¾ÜÎãÑØåïáÕ(Sc), åíØ ÚìåïÖâåïãã ÔÊ 2,99 Ð/êáį, 

V ¬ìíØåïáÕ(Y), åíØ ÚìåïÖâåïãã ÔÊ 4,47 Ð/êáį: 

½ÎÑØåÎÜìØë ÝÎÓëÎÐâåïì áÒìÎßãÒíÕ åïãÒã 4 Ð/êáį-Øî áØãæÌ 20 Ð/êáį 

ÚìåïÖâåïã Ì ÎâÑ áÒìÎßãÒíØî Òã. 

V ½ÎÑØåïáÕ (Ra), åíØ ÚìåïÖâåïãã ÔÊ 5,5 Ð/êáį, 

V ¹ïíÎãÕ (U), åíØ ÚìåïÖâåïãã ÔÊ 19,05 Ð/êáįÍ 

¤åíÛãÎÜÎãåïá áÒìÎßãÒíØ ÒíÜåï áÒÛ ÚáÏÒíã ÔÙ ÒãÖÎíÜëåïá Òã ÚÎéã-

áÎã, ÎâêØãñã ÑíÎãîØî çÎìíÎêìåïá Òã ÎãÝíÎ×Òäì ìÒÚãØÜÎÜÎã Ïãåï-

ÖÎÐíÒíåë ÝÎáÎÞåïÙëÎÛñãÒí: 

¿ÒíÕ ãäëÎÛ áÒìÎßãÒíØ ÑÎêÎÜÎíÐåïáãÒíÕ, ÒÖÒ ÏÒíÒãñ ÕãÑÝÎãåïí 

ÝÎâìÎíÎíØ Ì ÝÎäëØ ÎéãÒãñ Îâã ÝÎãÐÎáÎãñÕ, åí áÎñåïí áÒìÎßãÒí Òã 

ÝÎãÑØêÎãåïá Îâã áÒìÎßãÒíÕ, åíåãî ÏÎßÎÑíåïÖâÎã áÒè áìãåß ìÎííÒíÕ 

ÎÓÑÒîåïÖâåïã æÒã åïãÒãåïá ÝØáãÎÜÎã áÒìÎßØ ÝÎìÜåïÖâåïããÒíØ ëíÎ, ÎçÎ 

ÜÎíÒÙØ Ô áÒìÎßãÒíÕ ÑÎêÎÜÎíÐÒÙ ÝÒìÌâÎÙ ÚáÏÒíåë. 

ü êÌ áÒìÎßãÒíÊ ÒíÜÎÖ Ì ÑíÎ ÝÎáÎÞåïÙëÎÛñãÒí, 

ü ÐåïãÎëåí áÒìÎßãÒíÊ ÏÎîØ ÒíÜÎÖØî áãÎîÎÛ ÏåÙåí áÒìÎßãÒíÕ Ì 

ÑíÎãî ÝÎáÎÞåïÙëÎÛñãÒíÕ: 
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¢½¢¼¢¥Á¢·Å ¤­¹Ã® ¦Á°Á¹Á¥¬ ¿¦Á¢£¦Á¶¢­ 

®¢º£¢½ 

 
±åíØÓåãÎÜÎã ï 1. µÒìÎßãÒíØ ÑÎêÎÜÎíÐáÎã ÚáÏØ ìÒêÎÜÍ 5. µÒ-

ìÎßãÒíØ ÑÎêÎÜÎíÐáÎã ÝØáãÎÜÎã ÚåïáÏÍ 6. ±ÎáÎÞåïÙëÎÛñØ ÚÎéãåïíÑØ 

ìÒêÎÜÍ 7. ÀÒÚãØÜÎÜÎã ÏãåïÖÎÐíáÎã ÒßÎãÎÜåë áÒìÎßãÒíØ ÑÎêÎÜÎíÐ-

áÎã ÚáÏØ ìÒêÎÜÍ 8. ±ÎáÎÞåïÙëÎÛñØ ÏÎßÎÑíÎáÎêØ ðåïÙ ÜÎá óÎÓÍ 9. µÒ-

ìÎßãÒíØ ÑÎêÎÜÎíÐáÎã ÒßÎãÎÜÍ 12. ¤åïãÎëåí áÒìÎßØ ÝÎáÎÞåïÙëÎÛñØ 

ÝØáãÎÜÎã ìÎííÍ 13. µÒìÎßÎÜÎã ãâåïÖØ ÎâÑ ðåñí áÎêãØÜØ ëØàÎÜØ ÎâÑ 

ÎéÎãÞãÎÝÎìÜåïÖâåïãåë Ô Ïãåíåäëåïá áÒìÎßãÒíØ ÝÎìÜåïÖâåïããÒíÕÍ 15. 

µÒìÎßÎÐØìåïÖâÎã åïêåïáãÎêØíáÎã ÐØìåïÖâåïãÍ 17. ÅØáØÎÜÎã ÒßÎãÎ-

Üåë áÒìÎßãÒíØ ÑÎêÎÜÎíÐáÎã ÚåïáÏÍ 18. ÅØáØÎâåïá áÒìÎßãÒíØ ÎãëÎ-

ãåïáÕÍ 19. ÀÒÚãØÜÎâØ áÒè ÜØíÎéëåß áÒìÎßÕ åíçÒê ãâåïÖØ ìÒêÎÜÍ 
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¹ïßßÎÝÎâÎî ï 1. ¾Ì áÒìÎßÍ 2. ¤åïãÎëåí áÒìÎßãÒíØ çÎâáÎãÎÜÎãå-

íÒã ÑÎêÎÜÎíÐáÎã ÚåïáÏÍ 3. £âåïíÒßÎâØã ëÎãÑÎÜØ ÜÎéåïîëÎÛñØ ðå-

ÚÎíÜáÎã ÎãëÎãåïáÕÍ 4. £âåïíÒßÎâØã ëÎãÑÎÜãÒíØ ÒßÎãÎÜåë áÒìÎßãÒíØ 

ÑÎêÎÜÎíÐáÎã ÚåíÎãÎíÑÎÞÌ ÚåïáÏÍ 10. ©ãÑÝÎãåïí óØÓØÜÎÜÎã òíÒãñãÒ-

íØã ÒãÖÎíÜëåß ÝÎìÜåïÖâåïããÒíÍ 11. µÒìÎßØ áØÎëåí ÛÎëÎÙåïá ãâåïÖØ 

ÓÎãÐëÎÛØ ñÎãÎÜÕÍ 14. µÒìÎßãÒíØ ÏâåïíÒßÎîáÎã ìÎííÍ 16. ÀÎíÎÛåï-

ÖâÎã áÒè áÒìÎßØ ÜÎÓáåïÖâÎã ìÎííÒíã ÒãÊ ÜÎãåãÎëåí ÑÎêÎëåíëÎÛ ÑíÎ-

ÜÎã ÙØîñÎëåíëÎÛ ØåãÕ, ìÒßÎäÎí×ëåß ÔÙÒÜìíåãÕ Ì åæ áÒÛ ñÎãÎÜåïÖâÎáÏ 

æÒÓåñ ......Í 
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¤­¹Ã® III . ¾¦¿ µ¦À¢³·¦Á 

 

15. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á  

±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ µ¢¾¬· 

 

±ÎáÎÞåïÙëÎÛñãÒíÕ ÝÎáÎÜÎíÐÒí Òã, ÜÎÓáëÎÛÊ ÒíÜåï ÜÎá áØ ñÎãØ áÒ-

ìÎßãÒíØî ÜÎá áÒìÎßãÒíØî Ì åæ áÒìÎßãÒíØîÍ ±ÎáÎÞåïÙëÎÛñãÒíã åïãÒã 

áÒìÎßãÒíØã ÝÎìåïÜ ÏåÙåí ÝÎìÜåïÖâåïããÒíÕÍ ÆíØãÎÜÊ çåßçÎìÕ Ì ÖåïèÕ 

(æåïÐåïã) ÒíÜÎÖØ Ì ÎÛÚÎÛãØ ÝÎáÎÞåïÙëÎÛñã Ô êØÙØîØåïáØ, áÎãÐÎãØ, óåê-

óåíØ Ì ÛÛáÏØ ÝÒìÍ £íåãÓÕÊ çßãÞØ ÝÎáÎÞåïÙëÎÛñã Ô ÎãÎÐØ ÜÎá ÎâÙ ìÎí-

íÒíØ ÝÒì, ÎíåïâíÕÊ çßãÞØ ÝÎáÎÞåïÙëÎÛñÕ îØãÜØ Ì ÎâÙ ìÎííÒíØ ÝÒìÍ  

¢íÑâåïãÎÏÒíåïÖâÎã áÒè ÙÎâãåíÒã ÜØíÎéåïá Òã ÝÎáÎÞåïÙëÎÛñãÒí, 

åíåãñ êìÎîëåïá Òã ÏÎßÎÑíØæãÒíÕ ÝÎÙÒÙåï Ì ÝÒßåïÜ ëØàÎÜØî ÑíÎãî ÝÒìÎ-

ÐÎ ÏâåïíÒßÎîáÎã áØèåîåëÍ  

£âåïíÒßÎîáÎã çíåîÒêåïá áÒìÎßØ ÜÎá ÝÎáÎÞåïÙëÎÛñØ ÝÎÙëÎÛ (ÝÒ-

ßåïÜ) ëØàÎÜØî ÑíÎÜÎã ÙØîñÎëåíëÎÛ ØåããÒíÕ Ì æÒÓåñ ÎìåáãÒíÕ ÚáÏÎëåí-

ëåïá Òã ÚØêì åíåäÎÜØ ÝÎèåíÑÎÜÎãåïÖâÎáÏ, ÜÎÓáÒÙåë ÏâåïíÒßÎâØã ëÎã-

ÑÎÜãÒí` ÎìåáãÒíØ àØäì ÜÎãåãÎëåíëÎÛ ÑÎêÎëåíåïÖâÎáÏ ìÎííÎÜÎã 

ÏèØèåïáÍ µÒìÎßãÒíØ Ì ÝÎáÎÞåïÙëÎÛñãÒíØ ÏâåïíÒßÎâØã ëÎãÑÎÜãÒíÕ ÜÎ-

íåß Òã ÙØãÒÙ ìÎíÏÒí ìØçÒíØÊ ÛÎëÎÙÎÚåíÎãÎíÑÎâØã ÜÒãìíåãÎîëÎÛ 

(¯®°), ÚåíÎãÎíÑÎâØã ãØêìÎÜÒãìíåãÎîëÎÛ (®·°), ÚØì ÑÎêÎëåíëÎÛ 

ÝÒÜêåÐåãÎÙ (®¥±)Í ̄ÎëÎÙÎÜÒãìíåãÎîëÎÛ ÚåíÎãÎíÑÎâØã ëÎãÑÎÜÕ 

(ìÒÈê Õêì ÏâåïíÒßÎâØã ëÎãÑÎÜãÒíØ áÒìÎßãÒíØ ÑÎêÎÜÎíÐåïáÕ) ÎéÎèÎî-

ãåïá Òã ÒíÜÎÖÕ (FeŬ,), ñíåáÕ (Cr), áåÙØÏÑÒãÕ (Mò) Ì ÎâÙã, ÚåíÎãÎíÑÎâØã 

ãØêìÎÜÒãìíåãÎîëÎÛ ëÎãÑÎÜ` ÒíÜÎÖÕ (Feɔ), çßØãÞÕ (Cê), ÎÙâåïáØãÕ (Al), 

ÜÎçÎíÕ (Pb) Ì ÎâÙã, ÚØì ÑÎêÎëåíëÎÛ ÝÒÜêåÐåãÎÙÊ îØãÜÕ (Zn), áÎÐãÒÓØ-

åïáÕ (Mg), ÜåÏÎÙìÕ (Ko) Ì ÎâÙãÍ 

£âåïíÒßÎîáÎã çíåîÒêØ ×ÎáÎãÎÜ ÑíÎÜÎã ÙØîñÎëåíëÎÛ ØåããÒíÕ, ÝÎ-

èåíÑÎÏÎí ìÒßÎÏÎäÚëÒÙåë ìÎííÎÜÎã ÏâåïíÒßÎâØã ëÎãÑÎÜãÒíåïá, ÜÎÓ-

áåïá Òã ÝÎìØÜÎÞÌ ÜÎá ÑÒãÑíØìÎÞÌ (ÎâêçÒê ÜåæëÎÛ «ÛÎéØ àâåïßÒíØ¡ 

ÞÌÎëåíáÎã ãáÎã) ÏâåïíÒßãÒíÍ 
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£åÙåí áÒìÎßãÒíÕ Ì ÝÎáÎÞåïÙëÎÛñÕ åïãÒã ÏâåïíÒßÎâØã ÜÎéåïîëÎÛñÍ 

¾ÜÓÏåïá ÝÒßåïÜ ÝÎÙëÎÛñØî ÎÓÎì ÜÒíçåë ÐåâÎîåß ÏâåïíÒßãÒíÕ Îàåïá Òã, 

æÚÎãÐÎíÒÙåë áØáâÎãî, ÝÒìå ÑíÎãñ ÏÎÚëåïá Òã Ì ÏâåïíÒßãÒíØ ÎàÕ äÎíåï-

ãÎÜëåïá Ô áØÎâã Îâã åïßßåïÖâÎáÏ, åíìÒß áÒìÎßÕ ÑÒé ÝÒßåïÜ ëØàÎÜåïá Ô, 

åíØ ÝÒìÌÎãñåë ÏâåïíÒßãÒíØ ãÎÚãÎÜÎã ÒíÜíÎæÎðÎÜÎã àØäì ÞÌÕ 

ÚÎÚìëåïá Ô: »ãÑÎîåïáØî ÝÒìå ÝÎìØÜãÒíÕ Ì ÑÒãÑíØìãÒíÕ ÑÎéãåïá Òã 

ÎãÜÎãåã, ÒíÜíÎæÎðÎÜÎã ÎßÎëÎßëÎÛ ÞÌØÍ  

ÀÎñÎîáÎã ÑÒçñåïá áÒìÎßãÒíØ ÜÙÎãÎÛ èÒíáåïÖâåïãÕ ÛÎÚêëåïá Ô Î-

ìåáãÒíØ ìÎìÎãåßÎÜÎã äÎí×áÎã ëíÎ, åíØ ÝÒìÌÎãñåë áÒìÎßÕ ÒãÖÎíÜ-

ëåïá Ô èÒíáÎâØã ÕãÑÎíÞÎÜáÎã: µÒìÎßãÒíØ ÝÎÙáÎã ×ÎáÎãÎÜ ÛÎëÎÙÕ áÒ-

ÛÎãåïá Ô 3-4 %-åë: ¼ÒíáÎêìØàÎãØ ÏÎíÞíÎîáÎãÕ ÓåïÐÕãÖÎî áÒÛÎãåïá Òã 

ÎìåáãÒíØ ÜÎá ØåããÒíØ ìÎìÎãåßÎÜÎã äÎí×åïáãÒíÕ, ÏâåïíÒßÎîÎÛ ÝÎ-

ìØÜãÒíÕ ìíåÝëåïá Òã Ì ÝÎáÎÞåïÙëÎÛñÕ ÎãîãÒÙåë çØãÑ-ÝÒßåïÜ ëØàÎÜåë, 

ðåÚÎÜÒíçëåïá Ô ÝÎÙëÎÛñØÍ  

±ÒßåïÜ ëØàÎÜØã ÎãîãÒÙÕ ÏâåïíÒßÎâØã êìíåïÜìåïíÎâØ ÙíØë åæãæÎîáÎã 

æØ ÝÎãÐÒîãåïáÍ µÒìÎßãÒíØ Ì áØÎÝÎÙëÎÛñãÒíØ ÝÎÙëÎÛñåïá ÐåâåïÖâåïã åï-

ãÒã äÎì áÎãí ìÒßÎáÎêÒí, åíåãîåïá çÎÝçÎãëåïá Ô áÒìÎßØ ãÎÚãÎÜÎã 

×ÎéÎãÐÎÜÎã ÜÎéåïîëÎÛñÕ, åíÕ áåì Ô ÏâåïíÒßÎâØãØã: £ÎîØ ÎâÑ, áØäì 

ÎéÜÎ Òã Ñ×ëÎíÎÝÎÙ áÎêãØÜãÒí (ëÎéÎíÎãØ ÒíÒêçÎìáÎã áãÎîåíÑãÒí Ì 

ÎâÙ ìÎííÒíØ ÚÎéãåïíÑãÒí), åíåãñ ÜÎíåß Òã ÐåâÎîãÒÙ ÏâåïíÒßÎîáÎã ÙíÎ-

îåïîØæ ÜÒãìíåããÒí Ì ÎéÎèÎîãÒÙ ÏâåïíÒßÎîáÎã êÜØÓÏ: ±ÎÙëÎÛñåïá ÏâåïíÒ-

ßÎîáÎã ÎíÝÒêìÎÜÎã ÜÒãìíåããÒíØ êìÒßÛáÎã, áØÎ×ÎáÎãÎÜ ãíÎ êÎ-

éÒîáÎã ÎíÎÐåïÖâÎã ðåðåÚáÎã ëíÎ Ô ÝØáãëÎÛ áØÎÝÎÙëÎÛñØ ÏâåïíÒßÎî-

áÎã çíåîÒêØ ëíÎ ÎÓÑåïáÕ, åíØ ãçÎìÎÜã Ô êìÎãÎÙ ÝÎáÎÞåïÙëÎÛñØ çÎ-

ÝÎãèëåß çØãÑ ëØàÎÜØ êìíåïÜìåïíÎ: 
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16. ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ £·¹Ãª¢¤¬Á©  

 

¬íÒãî ëÎì áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíØ çÎìàÎéåë áÎñåïí áÒ-

ìÎßãÒíÕ, åíçÒê ÜÎéåïîëÎÛñÎâØã ãâåïÖÒí åïãÒã êÎÝáÎãÎðÎÜ ÜØíÎéåïáÊ 

ÝÎáÒáÎìÎÛ ÝÎáÎÞåïÙëÎÛñãÒíØ ÝÒì: 

±áÎÞåïÙëÎÛñÕ ÜÎéåïîëÎÛñÎâØã ãâåïÖ Ô, ØãæÕ êìÎîëåïá Ô áØ ñÎãØ ñØ-

áØÎÜÎã ìÎííÒíØ (áÒìÎßãÒí Ì åæ áÒìÎßãÒí) ÝÎÙåïáåë Ì åïãØ ÝÎìÜåï-

ÖâåïããÒíÊ Ïãåíåä ÝØáãÎÜÎã ÝÎÙëåß áÒìÎßØã: µÒìÎßÎÜÎã ÝÎáÎÞåïÙëÎÛ-

ñÕ ÜÎíåß Ô êìÎîëÒÙ åæ áØÎâã ñØáØÎÜÎã ìÎííÒíØ ÝÎÙåïáØî, ÎâÙ ãÎÌ Îâã-

çØêØ ÒßÎãÎÜãÒíåë, ØãæçØêØñ Òã ÒéÎÜÎÙåïáÕ, ÔÙÒÜìíåÙØÓÕ, ÑØóóåïÓØÎã, 

çÙÎÓáÎâØã ðåäØÎîåïáÕ, çØãÑ ãâåïÖÒíØ ÐåÙåíäØÎîåïáÊ ÎéÎãî ÝÒßåïÜÎî-

áÎã: °ÎéåïîëÎÛñÎâØã ãâåïÖÒíÕ, åíåãñ êìÎîëÒÙ Òã åæ ÝÎÙáÎã ÒßÎãÎÜåë 

ÎãëÎãåïá Òã ÜÒßÛ ÝÎáÎÞåïÙëÎÛñãÒí: ¦ÖÒ ÝÎáÎÞåïÙëÎÛñÕ Øí ÏÎßÎÑíåï-

Öâåïãåïá åïãØ 50 % Ì ÎëÒÙØ áÒìÎß, ÎçÎ Îâã ÎãëÎãåïá Òã áÒìÎßÎÜÎã 

ÝÎáÎÞåïÙëÎÛñ: 

µÒìÎßÎÜÎã ÝÎáÎÞåïÙëÎÛñãÒíÕ åïãÒã ÎëÒÙØ ÏÎíÞí áÒÚÎãØÜÎÜÎã Ì 

ìÒÚãåÙåÐØÎÜÎã ÝÎìÜåïÖâåïããÒíÊ ÝÎáÒáÎìÎÛ åæ áÒìÎßÎÜÎã ÝÎáÎÞåïÙ-

ëÎÛñãÒíØ ÝÒì: ÅØáØÎÜÎã ìÎííÒíÕ, åíåãñ ÞÌÎëåíåïá Òã ÝÎáÎÞåïÙëÎÛñ 

Üåæëåïá Òã ÏÎßÎÑíØæãÒí: ©êì ØíÒãî ÏÎßÎÑíåïÖâÎã ÝÎáÎÞåïÙëÎÛñãÒíÕ 

ÜÎíåß Òã ÙØãÒÙ ÒíÜÏÎßÎÑÎÑíØæÎâØã (áÒìÎß-áÒìÎß, áÒìÎß-åæ áÒìÎß) Ì 

ÒéÎ Ì ÎëÒÙØ ÏÎßÎÑíØæÎâØã: ¦íÜÏÎßÎÑíØæÎâØã ÝÎáÎÞåïÙëÎÛñãÒíÕ ìÎ-

ñÎîáÎã (ÝåëÎîáÎã) ×ÎáÎãÎÜ, ÒÙãÒÙåë ÏÎßÎÑíØæãÒíØ áØáâÎãî ÎÓÑÒÙåï Î-

éÎãÞãÎÝÎìÜåïÖâåïããÒíØî, ÑíêÌåíåïá Òã ØíÒãî ÎãÝÎáÎí×Òñ Ì ÑíÎãØî 

ÜÎçëÎÛ åïãÒã ìÎíÏÒí óØÓØÜÎÜÎã ÜÎéåïîëÎÛñãÒí Ì ÝÎìÜåïÖâåïããÒí: 

¢íÑâåïãÎÏÒíÎÜÎã ÝÎáÎÞåïÙëÎÛñãÒíØã, åíåãñ ÙÎâã ÜØíÎéåïá Òã ÐìÒÙ, ëÒ-

íÎÏÒíëåïá Òã ÖåïèÕ Ì çåßçÎìÕ (ÒíÜÎÖ-ÎÛÚÎÛãÎâØã ÝÎáÎÞåïÙëÎÛñãÒí), 

ÎíåïâíÕÊ çßãÞØ ÝÎáÎÞåïÙëÎÛñÕ îØãÜØ ÝÒì, ÏíåãÓÕÊ çßãÞØ ÝÎáÎÞåïÙëÎÛñÕ 

ÎãÎÐØ ÝÒì Ì ÎâÙã:  

±ÎáÎÞåïÙëÎÛñãÒíÕ åïãÒã ÎìåáÎâØã ÏâåïíÒßÎâØã ÜÎéåïîëÎÛñ, Òã-

ÖÎíÜëåïá Òã ÎâÙÎÞÌåïÖâÎã (çåÙØáåíóØÓá) Ì ÝÎáÒáÎìÎÛ áÎñåïí áÒìÎß-

ãÒíØ ÝÒì åïãÒã ÏÎíÞí áÒÚÎãØÜÎÜÎã Ì ìÒÚãåÙåÐØÎÜÎã ÝÎìÜåïÖâåïããÒí: 

±ÎÙëåß ñØáØÎÜÎã ìÎííÒíØ áÒìÎßÎÜÎã ÜÎçØ ÞÌÕ ÎÓÑåïá Ô ÝÎáÎÞåïÙ-

ëÎÛñãÒíØ ÜÎéåïîëÎÛñØ ÞÌÎëåíáÎã ëíÎ, ÝÒìÌÎÏÎí ÎìåáÎâØã ÏâåïíÒ-

ßÎâØã ëÎãÑÎÜØ ëíÎ: 
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17. ±¢µ¢²¹Ã­¿¢Å̄¬ £¢³¢¥Á¢µ¢¾¦Á¬ Ä¹Ã­¦Á (Ç¢§¦Á) 

 

±ÎãÎÞåïÙëÎÛñãÒíØã, ØãæçÒê åí áÎñåïí áÒìÎßãÒíØã Ïãåíåä Ô Îìåá-

ãÒíØ ÏâåïíÒßÎâØã ÜÎéåïîëÎÛñÕ: ±ÎáÎÞåïÙëÎÛñÕ çØãÑ ëØàÎÜåïá ÜÎíåß Ô 

åïãÒãÎÙ ìÎíÏÒí ÎìåáãÒíØ ÏâåïíÒßÎâØã ëÎãÑÎÜãÒíØ ìÎíÏÒí ÜÎçÒí: ±Ò-

ßåïÜ ÜÎá çØãÑ ëØàÎÜåë ñØáØÎÜÎã ìÎííÒíÕ, åíåãñ åíåäÎÜØ èÒíáÎêìØ-

àÎãØ Ì àãäáÎã ×ÎáÎãÎÜ ÞÌÎëåíåïá Òã ÝÎáÎÞåïÙëÎÛñ Üåæëåïá Òã ÝÎáÎ-

ÜÎíÐ: ±ÎáÎÜÎíÐØ ÝÎáÎãáÎã (áØÎêÒé) áÎêÕ, ÏÎ×ÎãëÎÛ áâåïê áÎêÒíØî 

çÎâáÎãÎÜÎã êÎÝáÎãåë (ÐÛåë) Üåæëåïá Ô ðåïÙ (óÎÓ): 

±ÒßåïÜ óÎÓÕ Ïãåíåäëåïá Ô ãíÎãåë, åí ÝÎÙëåß ÏÎßÎÑíØæãÒíØ Îìå-

áÎâØã ÏâåïíÒßÎâØã ëÎãÑÎÜãÒíÕ ñÎâñÎâëåïá Òã Ì ÏÎßÎÑíØæãÒíÕ ÙåïÛëåïá 

Òã áÒÜÕ áâåïêØ áÒè ÜÎá æÒã ÙåïÛëåïá, ÎâÙ Ðìãëåïá Òã ÝÎáÎÞåïÙëÎÛñåïá 

Øãñãåïíåïâã: ¢âê òíØãÎæÎðåïÖâåïãÕ Ïãåíåä Ô äÎì ÝÎáÎÞåïÙëÎÛñãÒíØã: 

»ØãÑ óÎÓÕ ØíÒãØî ãÒíÜÎâÎîãåïá Ô åíåäÎÜØ ÎìåáÎâØã ÏâåïíÒßÎâØã 

ÜÎéåïîëÎÛñåë Ì ÝÎáÎÞåïÙëÎÛ ÏÎßÎÑíØæãÒíØÊ Øí ÓÎãÐëÎÛÎâØã æÎðÎ-

ÏÎ×ãåë ÝÎáÎÞåïÙëÎÛñØ áÎê: ±ÎáÎÞåïÙëåß ÏÎßÎÑíØæãÒíØ ìåáÎâØã ëÎã-

ÑÎÜãÒíÕ ðåÚÎÓÑåïá Òã ÚØêì åíåäëÎÛ ÜÎíÐåë: »ØãÑ ëØàÎÜ ÞÌÎëåíåß 

ÝÎáÎÞåïÙëÎÛñØ ñØáØÎÜÎã ìÎííÒíØ ÎìåáÎâØã ëÎãÑÎÜãÒíÕ ÞÌÎëåíåïá 

Òã áÎãí ÏâåïíÒßãÒíÊ ÜÎéåïîëÎÛñ: °ÎÚëÎÛ ÝÎáÎÞåïÙëÎÛñãÒíØ ãÒíñØã ÜÎ-

éåïîëÎÛñØî Ì ÝÎáÎÞåïÙëÎÛ ìÎííÒíØ áØèÌ áÒìÎßÎÜÎã ÜÎá ñØáØÎÜÎã 

ÜÎçØî ÝÎáÎÞåïÙëÎÛñãÒíÕ ÏÎ×Îãëåïá Òã ÒíÜåï ÚáÏØÊ áØÎêÒé ÝÎáÎÞåïÙ-

ëÎÛñãÒí Ì ìÎíÎáÒì ÝÎáÎÞåïÙëÎÛñãÒí:  

µØÎêÒé ÝÎáÎÞåïÙëÎÛñãÒíÕ åïãÒã ÕãÑÝÎãåïí ÎìåáÎâØã ÏâåïíÒßÎâØã 

ëÎãÑÎÜãÒí åíåãî áÒè áìãåïá Òã ÝÎáÎÞåïÙëÎÛ ÏÎßÎÑíØæãÒíØ ÎìåáãÒíÕ: 

ÀÎíÎáÒì ÝÎáÎÞåïÙëÎÛñãÒíÕ åïãÒã ÝÎáÎÞåïÙëÎÛ ÏÎßÎÑíØæãÒíØ Øãñãåï-

íåïâã ÏâåïíÒßÎâØã ëÎãÑÎÜãÒí: 

 

 

18. ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ À¦¾¢°·¦Á© 

  

©êì çØãÑ óÎÓåïá ÝÎáÎÞåïÙëåß ÏÎßÎÑíØæãÒíØ ðåÚÎÓÑÒîåïÖâÎã 

ÏãåïâÖØ ìÎíÏÒíÎÜåïá Òã ÝÎáÎÞåïÙëÎÛñØ ÝÒìÌâÎÙ ìÒêÎÜãÒíÕ. 

V áÒÚÎãØÜÎÜÎã ÚÎéãåïíÑãÒí, 

V çØãÑ ÙåïÛëÎÛ ÚÎéãåïíÑãÒí, 

V ñØáØÎÜÎã áØÎîåïÖâåïããÒí: 

±ÎáÎÞåïÙëåß ¢ Ì £ ÏÎßÎÑíØæãÒíåë áÒÚÎãØÜÎÜÎã ÚÎéãåïíÑÕ ÞÌÎ-

ëåíëåïá Ô (ìÒÈê ÐÛÎçÎìÜÒíåïá Î-ã) Îâã ×ÎáÎãÎÜ, ÒíÏ ÎìåáÎâØã ÏâåïíÒ-

ßÎâØã ëÎãÑÎÜãÒíÕ çÎÝçÎãëåïá Òã Ì æÒã áìãåïá ñØáØÎÜÎã éÒÎÜîØÎãÒíØ 
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áÒèÊ æêìÒßÛÒÙåë îÎãÜÎîÎÛ ãåí áØÎîåïÖâåïããÒí: ¢ìåáÎâØã ëÎãÑÎÜãÒíØ 

áØèÌ ÜÎçÕ ØíÎÜÎãÎîëåïá Ô áÒìÎßÎÜÎã ÜÎçØ áØèåîåë: ±ÎáÎÞåïÙëÎÛñØ 

áÒÚÎãØÜÎÜÎã ÚÎéãåïíÑÕ ÜÙØãØ ìÎíÎáÒì ìÒêÎÜØ, ÒÖÒ ÝÎáÎÞåïÙëÎÛ ¢ 

Ì £ ÏÎßÎÑíØæãÒíÕ ÝÎáÎÞåïÙëÎÛñåïá ÙØãÒã Øãñãåïíåïâã Ì ÝÎèåíÑÒã áÒÜÕ 

áâåïêØã ÜÎÚëÎÛ ØíÒãî ÝÎíÎÏÒíÎÜîåïÖâåïãØîÍ 

µÒÚÎãØÜÎÜÎã ÚÎéãåïíÑØ ÝÎìÜåïÖâåïãÕ ÜÎÚëÎÛ Ô ¢ Ì £ ÏÎßÎÑíØæ-

ãÒíØ ÝÎìÜåïÖâåïããÒíØîÍ ¬ãæçÒê ÜÎãåãã Ô ÎâÑ áØÜíåÜÎéåïîëÎÛñãÒíÕ åï-

ãÒã ÝÎáÒáÎìÎÏÎí ÏÎíÞí ÜÎíÛíåïÖâåïã (çãÑåïÖâåïã), ÎáíåïÖâåïã, ÝÎíëÎ-

ÛÎÜÎã àÙåïÖâåïã (ÝÎíëÎÛØ ÎáíåïÖâåïã), ÙÎë áäÎÜëåïá Òã ÜìíáÎáÏÍ 

»ØãÑ ÙåïÛëÎÛ ÚÎéãåïíÑãÒíÕ ÜÎÚëÎÛ ÎìåáãÒíØ ðåÚÎÓÑÒîåïÖâåïãØî 

ÙØãåïá Òã. 

¶ ãÒíÜÎÙáÎáÏ (ãÒíÑíáÎáÏ) çØãÑ ÙåïÛëÎÛ ÚÎéãåïíÑãÒí, 

¶ ìÒßÎÜÎÙáÎáÏ çØãÑ ÙåïÛëÎÛ ÚÎéãåïíÑãÒí: 

¤ÛÎçÎìÜÒíåïá (ìÒÈê ÐÛÎçÎìÜÒíåïá ÏI-åïá) îåïâî Ô ìíëÎÛ ìÒßÎ-

ÜÎÙáÎáÏ çØãÑ ÙåïÛëÎÛ ÚÎéãåïíÑØ ÎìåáÎâØã ÏâåïíÒßÎâØã ëÎãÑÎÜÕÍ ¢ 

ÝØáãÎÜÎã ÏÎßÎÑíØæØ ÎìåáÎâØã ÏâåïíÒßÎâØã ëÎãÑÎÜÕÊ ÛÎëÎÙÎÜÒãìíåã 

ÚåíåãÎíÑØ ÞÌåë çÎÝçÎãëÎÛ Ô (9 Îìåá), êÎÜÎâã ÎâÑ ÏÎßÎÑíØæØ ÒíÒñ 

ÎìåáØ ðåÚÎíÒã ìÒßÎÜÎÙëÎÛ Òã ÝÎáÎÞåïÙëÎÛ £ ÏÎßÎÑíØæØ ÒíÒñ Îìåá-

ãÒíÕÍ 

¤ÛÎçÎìÜÒíåïá (ìÒÈê ÐÛÎçÎìÜÒíåïá ÏII-åïá) îåïâî Ô ìíëÎÛ ãÒíÜÎÙ-

áÎáÏ çØãÑ ÙåïÛëÎÛ ÚÎéãåïíÑØ ÎìåáÎâØã ÏâåïíÒßÎâØã ëÎãÑÎÜÕÍ ¢âê 

ÑÒçñåïá ÞÌÎëåíëÎÛ ÝÎáÎÞåïÙëÎÛñåïá ¢ ÝØáãÎÜÎã ÏÎßÎÑíØæØ Îìå-

áÎâØã ÏâåïíÒßÎâØã ëÎãÑÎÜÕ çÎÝçÎãëÎÛ ÔÍ ±ÎáÎÞåïÙëåß £ ÒíÜíåíÑ ÏÎ-

ßÎÑíØæØ ÎìåáÎâØã ÏâåïíÒßÎâØã ëÎãÑÎÜÕ ñÎâñÎâëåïá Ô Ì ÑíÎ ÎéÎãÞØã Î-

ìåáãÒí ãÒíÜÎÙëåïá Òã (ãÒíÑíëåïá Òã) ¢ ÝØáãÎÜÎã ÏÎßÎÑíØæØ ÎìåáÎâØã 

ÏâåïíÒßÎâØã ëÎãÑÎÜØ áÒè ÒßÎÛ ìÎíÎÛåïÖâåïããÒíåïáÍ ¢âêçØêåë ãÒíÜÎÙ-

áÎáÏ çØãÑ ÙåïÛëÎÛ ÚÎéãåïíÑØ ÎìåáÎâØã ÏâåïíÒßÎâØã ëÎãÑÎÜåïá ÜÎ ¢ 

ÝØáãÎÜÎã ÏÎßÎÑíØæØ 9 Îìåá Ì ÐåïáÎíÎÛ £ ÏÎßÎÑíØæØ ÒíÜåï-ÒíÒñ Îìåá-

ãÒíÍ 

¿ÒíÕ ãäëÎÛØî ÝÒìÌåïá Ô, åí çØãÑ ÙåïÛëÎÛ ÚÎéãåïíÑãÒíÕ ØíÒãî ÝÎì-

ÜåïÖâåïããÒíåë ÎëÒÙØ áåìØÜ Òã ÝØáãÎÜÎã ÏÎßÎÑíØæØ ÝÎìÜåïÖâåïããÒíØãÍ 

¾íÎãñ åïãÒã îÎÛí ÜÎíÛíåïÖâåïã, ÏÎíÞí ÚìåïÖâåïã, ÝÎíëÎÛÎÜÎã àÙåï-

Öâåïã, ÎáíåïÖâåïã, êÎéÕ Ì ìÎñ ëØàÎÜåïá ÙÎë ÞÌÎðåÚëåïá ÒãÍ °ÎéåïîëÎÛ-

ñÎâØã Ì ÐåíÛØñÎâØã çåßçÎìãÒíØ áÒÛÎáÎêãåïÖâåïãÕ ØíÒãîØî ãÒíÜÎâÎî-

ãåïá Ô ãÒíÜÎÙáÎáÏ Ì ìÒßÎÜÎÙáÎáÏ çØãÑ ÙåïÛëÎÛ ÚÎéãåïíÑãÒíÍ 

±ÎáÎÞåïÙëÎÛñØ ñØáØÎÜÎã áØÎîåïÖâåïãÕ ÞÌÎëåíëåïá Ô Îâã ×ÎáÎãÎÜ, 

ÒíÏ ÝÎáÎÞåïÙëåß ¢ Ì £ ÏÎßÎÑíØæãÒíØ ÎìåáÎâØã ÏâåïíÒßÎâØã ëÎãÑÎÜãÒ-

íÕ ñÎâñÎâëåïá ÒãÍ ¢âÑ ÏÎßÎÑíØæãÒíØ ÎéÎãÞØã ÎìåáãÒí ÞÌÎëåíåïá Òã 
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ãåí ÎìåáÎâØã ëÎãÑÎÜãÒí, åíåãñ ØíÒãî ìÒêñåë, ÞÌåë ÎìåáãÒíØ ñÎãÎÜåë 

ìÎíÏÒíëåïá Òã ÝÎáÎÞåïÙëåß ¢ Ì £ ÏÎßÎÑíØæãÒíØ ÎìåáÎâØã ÏâåïíÒßÎâØã 

ëÎãÑÎÜãÒíØîÍ ±ÎáÎÞåïÙëÎÛñåïá ñØáØÎÜÎã áØÎîåïÖâåïãÕ ÞÌÎëåíëåïá Ô 

ÝÎáÎÞåïÙëåß ¢ Ì £ ÏÎßÎÑíØæãÒíØ ÚØêì åíåäÎÜØ ÓÎãÐëÎÛÎâØã ÝÎíÎÏÒ-

íÎÜîåïÖâÎáÏÍ ÆíØãÎÜÊ ÎÛÚÎÛãØ ñØáØÎÜÎã áØÎîåïÖâåïãÕ ÒíÜÎÖØ ÝÒì 

ÞÌÎëåíëåïá Ô 6,67 %Ê ÎÛÚÎÛãØ ÓÎãÐëÎÛØ æÎðÎÏÎ×ãåëÍ 

ÅØáØÎÜÎã áØÎîåïÖâÎáÏ ÝÎáÎÞåïÙëÎÛñØ ÝÎìÜåïÖâåïãÕ ãåïâãçÒê 

ÚØêì ìÎíÏÒíëåïá Ô ÝÎáÎÞåïÙëåß ÏÎßÎÑíØæãÒíØ ÝÎìÜåïÖâåïãØîÍ ÅØáØÎ-

ÜÎã áØÎîåïÖâåïããÒíÕ ÎëÒÙØ ÜÎíÛí Òã, ðÚíåïã Òã, åïãÒã áÎãíÎÝÎìØ-

ÜÎâØã Ì ÎêÒßãÎÞÌ áØÜíåÜÎéåïîëÎÛñÍ ¤ÛÎçÎìÜÒíåïá (ìÒÈê ÐÛÎçÎìÜÒ-

íåïá Ð-ã) îåïâî Ô ìíëÎÛ ÒíÜÎÖ-ÎÛÚÎÛãÎâØã ñØáØÎÜÎã áØÎîåïÖâÎã Îìå-

áÎâØã ÏâåïíÒßÎâØã ÏèØèÕÊ ÜÎÓáëÎÛ ÒíÜÎÖØ Ì ÎÛÚÎÛãØ ÎìåáãÒíØî (¢ Ì £ 

ÏÎßÎÑíØæãÒí)Í 

¤åíÛãÎÜÎãåïá ÝÎáÎÞåïÙëÎÛñãÒíåïá ãÜÎìëåïá Ô áØ ñÎãØ áØÎîåï-

ÖâåïããÒíØ ÚÎéãåïíÑãÒí (áØÜíåÜÎéåïîëÎÛñ), òíØãÎÜÊ ñØáØÎÜÎã áØÎîåï-

ÖâÎã Ì çØãÑ ÙåïÛåïâÖØ ÚÎéãåïíÑ ÜÎá ÒíÜåï çØãÑ ÙåïÛåïâÖãÒíØ áÒÚÎãØÜÎ-

ÜÎã ÚÎéãåïíÑÍ 

 

  

19. »¹­¬µ¹ÁÇ¢¶¬· Ä¹®¢Á°¹Ãµ·¦Á 

  

¹íåä áÒìÎßãÒí çØãÑ ëØàÎÜåïáÊ ãÎâÎÛ ìÎñÎîáÎã èÒíáÎêìØàÎãØã, 

êÎéÒîáÎã ÎíÎÐåïÖâÎã ÜÎá àãäáÎã ðåðåÚáÎã, çØãÑ ëØàÎÜØ êÎÝáÎããÒ-

íåïá ðåÚåïá Òã ÏâåïíÒßÎâØã ëÎãÑÎÜØ ÞÌÕ Ì çÎíÏÒíåïÖâåïããÒíÕÍ ¢âÑçØêØ 

ðåðåÚåïÖâåïããÒíÕ Üåæëåïá Òã çåÙØáåíóÎâØã (ÏÎÓáÎÞÌÎâØã) ðåÚÎíÜåïá-

ãÒí: ¥íÎãñ ÕãÖÎãåïá Òã ÝÎêìÎìåïã èÒíáÎêìØàÎãØ çÎâáÎããÒíåïá Ì 

åïßÒÜîëåïá Òã èÒíáåïÖâÎã ÜÙÎãáÎáÏ ÜÎá ÎãèÎìáÎáÏÍ £âåïíÒßÎâØã ëÎã-

ÑÎÜØ ÜÎéåïîëÎÛñØ ðåðåÚåïÖâåïãÕ çåÙØáåíóÎâØã ðåÚÎíÜáÎã ×ÎáÎãÎÜ, 

åíÕ ìÒßØ Ô åïãÒîÒÙ ÎáÒãÎîÎÛí èÒíáÎêìØàÎãåïá, áÒìÎßãÒíØ áÒÛ áÎêØ 

ÝÎáÎí ÕãÑåïãëÎÛ Ô ãäÎãÎÜÒÙ Ŭ ìÎéåë, ÎëÒÙØ ÏÎíÞíØ ÑÒçñåïáÊ ɓ ìÎéåë, 

èÒíáÎêìØàÎãØ ÝÒìÎÐÎ ÏÎíÞíÎîáÎã ÑÒçñåïá ɔ Ì ÎâÙã (ìÒÈê ÐÛÎçÎìÜÒ-

íÕ)Í 
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»åÙØáåíóÎâØã ðåÚÎÜÒíçåïáãÒíÕ ãÜÎìëåïá Òã äÎì ìÒêÎÜØ áÒìÎß-

ãÒíåïá Ì ÜÎíåß Òã ÙØãÒÙ ÝÎÜÎÑÎíÞÒÙØ, ÜÎÚëÎÛ èÒíáÎêìØàÎãØ Ì àãäáÎã 

ðåðåÚáÎãÊ çØãÑ ëØàÎÜØ êÎÝáÎããÒíåïáÍ ÆíØãÎÜ, çåÙØáåíóÎâØã ðåÚÎí-

ÜåïáãÒí åïãÒã.  

¶ ÒíÜÎÖÕÊ FeŬ <=> Feɓ <=> Feɔ <=> Feŭ,  

¶ áÎãÐÎãÕÊ MnŬ <=> Mnɓ <=> Mnɔ <=> Mnŭ,  

¶ ÎãÎÐÕÊ SnŬ <=> Snɓ Ì ÎâÙã: 

»åÙØáåíóÎâØã ðåÚÎíÜåïáãÒí ÜÎíÒÙØ Ô ÝÎâìãÎÏÒíÒÙ èÒíáÎâØã ÎãÎ-

ÙØÓØ áÒÖåÑåë, åíØ ÔåïÖâåïãÕ ÝÒìÌâÎÙã Ô. ÝÎÙëÎÛ áÒìÎß çÎíåïãÎÜåß ìØÐÒ-

Ùåïá (ÝÎÙñÎãåÖ) ìÒßÎëåíåïá Òã ØãñãÎÐíåß èÒíáÎêìØàÎãÎæÎðåß (çå-

ìÒãîÎæÎð, òêîØÙåÐíÎó) êÎíñØã áØÎîíÎÛ èÒíáÎÔÙÒÜìíÎÜÎã èÒíáÎæÎðÍ 

±ÎÙëÎÛñÕ ÑÎãÑÎß êÎéÒîãåïá ÒãÍ ¾ÎíñÕ ÐíÎãîåïá Ô êÎéÒîáÎã ÜåíÕ «èÒí-

áÎêìØàÎã-êÎéÒîáÎã ×ÎáÎãÎÜ» ÜååíÑØãÎìãÒíåïá (ìÒÈê ÐÛÎçÎìÜÒíÕ)Í 

°åíØ ëíÎ ÏÒÜáÎã ÜÒìÒíÕ ÝÎáÎçÎìÎêÚÎãåïá Òã çåÙØáåíóÎâØã ðåÚÎí-

ÜåïáãÒíØãÍ 

»åÙØáåíóÎâØã ðåÚÎíÜåïáãÒíÕ åïßÒÜîëåïá Òã çØãÑ ëØàÎÜåïá áÒìÎß-

ãÒíØ Ì áØÎÝÎÙëÎÛñãÒíØ ÜÎéåïîëÎÛñØ ðåðåÚáÎáÏ, ÎâÑ ×ÎáÎãÎÜ ðå-

ðåÚëåïá Òã ÑíÎãî áÒÚÎãØÜÎÜÎã, óØÓØÜÎÜÎã Ì ñØáØÎÜÎã ÝÎìÜåïÖâåïã-

ãÒíÕÍ ¢âÑ ÒíÌåïâÖÕ ÙÎâãåíÒã òÐìÎÐåíÛëåïá Ô ìÒÚãØÜÎâåïá, òíØãÎÜ, áÒ-

ìÎßãÒíØ Ì áØÎÝÎÙëÎÛñãÒíØ èÒíáÎâØã áäÎÜáÎã ×ÎáÎãÎÜÍ ¢âêçÒê, çåß-

çÎìÒ ÜÎá æåïÐåïãÒ äØãëÎÛñãÒíØ áÚáÎã ×ÎáÎãÎÜ ÎíÎÐ êÎéÒîáÎã ÝÒì-

ÌÎãñåë ìÒßØ Òã åïãÒãåïá çåÙØáåíó ðåÚÎíÜåuáãÒí, áØÎ×ÎáÎãÎÜ ÜìíåïÜ 

ÜÒíçåë Îàåïá Ô áØÎÝÎÙëÎÛñãÒíØ ÜÎíÛíåïÖâåïãÕÍ 

»ØãÑ ëØàÎÜåïá áÒìÎßãÒíØ Ì áØÎÝÎÙëÎÛñãÒíØ áÒè êìíåïÜìåïíÎâØ 

ðåðåÚåïÖâåïãÕÊ ÎíìÎñØã çÎâáÎããÒíØ (èÒíáÎêìØàÎãØ, àãäáÎã çØãÑ ëØ-

àÎÜØ êÎÝáÎããÒíåïá) ðåðåÚáÎã ÝÒìÌÎãñåë, ÎãëÎãåïá Òã ëÒíÎÏâåïíÒ-

ßÎîåïáÍ ¿ÒíÎÏâåíÒßÎîáÎã ×ÎáÎãÎÜ ÝÎàÎÚ ðåÚëåïá Ô ãâåïÖØ ÛÎëÎÙÕ, 

ÝÒìÌÎÏÎí ãÎÌ áÒìÎßØ ÚìåïÖâåïãÕÍ ¢âêçÒê, òíØãÎÜ, Feɔ˞ Ø ÚìåïÖâåïãÕ 3 

% å˞ë ÎëÒÙØ Ô FeŬ-Ø ÚìåïÖâåïãØîÍ ¯ÎëÎÙØ ÎâêçØêØ ðåðåÚåïÖâåïããÒíÕ ÎÓ-

Ñåïá Òã ÑÒìÎÙØ ÞÌØ Ì æÎðÒíØ ëíÎÊ ÑíÎãî èÒíáÎáäÎÜáÎã ×ÎáÎãÎÜ, åíã ÔÙ 

ÎãÝíÎ×Òäì Ô ÐåíÛãÎÜÎãåïá ÝÎäëØ ÎéãÒÙÍ  
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20. µ¦À¢³·¦Á¬ ¦¿ ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ Ç¬§¬°¢°¢·  

±¢À°¹Ãª¶¹Ã··¦Á© 

 

¹íçÒêÓØ çÎìíÎêìÒÙ ÏÎíÞíåíÎÜ ÑÒìÎÙãÒí, áÒñÒãÎãÒí åï áÒÚÎ-

ãØÓáãÒí Ì ÎçÎÝåëÒÙ ÑíÎãî ÝåïêÎÙØåïÖâåïãã åï ÐåâÎìÌåïÖâåïãÕ ÎäÚÎìÎã-

ñåïá, ÎãÝíÎ×Òäì Ô ãÎÚòíåñ ÐØìÒãÎÙ òÐìÎÐåíÛëåß ãâåïÖÒíØ ÝÎìÜåï-

ÖâåïããÒíÕÍ  

±ÎìÜåïÖâåïããÒíÕ Üåæëåïá Òã óØÓØÜÎÜÎã, ñÎãØ åí ÑíÎãñ ÒãÖÎíÜëåïá 

Òã ÕãÑÝÎãåïí óØÓØÜÎÜÎã òíÒãñãÒíØãÍ ÇØÓØÜÎÜÎã ÝÎìÜåïÖâåïããÒíÕ ñØ-

áØÎÜÎã ëÒíÎðåÚåïáãÒíØî Ñåïíê Ðìãëåß ãâåïÖØã Ïãåíåä ÝÎìÜåïÖâåïããÒí 

ÒãÍ 

ÇØÓØÜÎÜÎã ÝÎìÜåïÖâåïããÒíÕ ÜÎÚëÎÛ Òã áÒìÎßãÒíØ Ì áØÎÝÎÙëÎÛñ-

ãÒíØ ãÒíñØã ÜÎéåïîëÎÛñØîÍ µÒìÎßãÒíØ Ì áØÎÝÎÙëÎÛñãÒíØ óØÓØÜÎÜÎã 

ÝÎìÜåïÖâåïããÒíØî Òã ÚìåïÖâåïãÕ, ÝÎÙáÎã èÒíáÎêìØàÎãÕ, èÒíáÎÝÎßåí-

ÑÎÜÎãåïÖâåïãÕ, ÔÙÒÜìíÎÝÎßåíÑÎÜÎãåïÖâåïãÕ Ì ÎâÙãÍ 

µÒìÎßØ ÚìåïÖâåïãÕ ÏãåïÖÎÐíëåïá Ô áØÎëåí ÛÎëÎÙåïá ãâåïÖØ ÓÎãÐ-

ëÎÛØ ñÎãÎÜåëÍ ®ìåïÖâåïãÕ ãäÎãÎÜëåïá Ô ÝåïãÎÜÎã ɟ ìÎéåë Ì æÎðëåïá Ô 

ÜÐ/á3, Ðí/êá3-åë, ì\á3
-åëÍ ¦íÜÎÖØ ÚìåïÖâåïãÕ (ÜÐ/á3-åë) ÝÎëÎêÎí Ô 7800-Ø, 

çßãÞØãÕÊ 8900-Ø, ÖåïèØãÕÊ 7000-Ø, ÎíåïâíØãÕÊ 8500-ØÍ 

©êì ÚìåïÖâÎã, áÒìÎßãÒíÕ Ì áØÎÝÎÙëÎÛñãÒíÕ ÏÎ×Îãëåïá Òã ÒíÜåï 

ÚáÏØ ÖÒÖÌ, åíåãî ÚìåïÖâåïãÕ ðåñí Ô 5000 ÜÐ/á3
-Øî, ÛÎãí, åíåãî Úìåï-

Öâåïãã ÎëÒÙØ Ô 5000 ÜÐ/á3-ØîÍ ªÒÖÌ áÒìÎßãÒíØ äÎíñã Òã ÑÎêëåïá ÎÙâåïáØ-

ãÕ, áÎÐãÒÓØåïáÕ, ìØìÎãÕ Ì ÑíÎãî ÝØáñåë êìÎîëÎÛ áØÎÝÎÙëÎÛñãÒíÕ, 

ÛÎãíÒíØãÊ çßØãÞÕ, ãØÜÒÙÕ, îØãÜÕ Ì ÑíÎãî ÝØáñåë êìÎîëÎÛ áØÎÝÎÙëÎÛñ-

ãÒíÕ: 

µÒñÒãÎãÒíØ Ì áÒÚÎãØÓáãÒíØ ÎíìÎÑíåïÖâÎã ×ÎáÎãÎÜ, ÑíÎãî 

ÓÎãÐëÎÛØ ðåñíÎîáÎã ãçÎìÎÜåë, òÐìÎÐåíÛåïá Òã ðåñí ÚìåïÖâÎã áÒ-

ìÎßãÒí Ì áØÎÝÎÙëÎÛñãÒíÍ 

±ÎÙáÎã èÒíáÎêìØàÎãÕ Îâã ÝÎêìÎìåïã èÒíáÎêìØàÎãã Ô, åíØ ÑÒç-

ñåïá çØãÑ áÒìÎßÕ ÜÎá ÝÎáÞåïÙëÎÛñÕ ãåíáÎÙ àãäáÎã ìÎÜ ðåÚÎíÜëåïá Ô 

ÝÒßåïÜ ÝÎÙëÎÛñØÍ ¼ÒíáÎêìØàÎãØ æÎðáÎã ÝÎáÎí ÜØíÎéåïá Òã ÒíÜåï 

êÎãÑßÎÜ ÖÒíáåÑØãÎáØÜÎÜÎã, åíìÒß èÒíáÎêìØàÎãØ æÎðáÎã áØÎëåí Ô 

ÛÎéÎâåïá ÜÒÙëØãÕ (ãäÎãÎÜëåïá Ô K) Ì áØèÎÓÐÎâØã ÐåíÛãÎÜÎã, åíìÒß 

æÎðáÎã áØÎëåí Ô ÛÎéÎâåïá ÂÒÙêØåïêØ ÎêìØàÎãÕ (ãäÎãÎÜëåïá Ô (C): 

ªÒíáåÑØãÎáØÜÎÜÎã Ì ÐåíÛãÎÜÎã êÎãÑßÎÜãÒíØ ÜÎÚëÎÛåïÖâåïãÕ 

ÎíìÎÝÎâìëåïá Ô ÝÒìÌâÎÙ ÏÎãÎÞÌåë` 

t = T - 273,15 K, 
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åíìÒß t-ã èÒíáÎêìØàÎãã Ô, Õêì 0C Ø˞, T-ãÊ èÒíáÎêìØàÎãÕ Õêì K~Ø: 

±ÎÙáÎã èÒíáÎêìØàÎãÕ ÜÎÚëÎÛ Ô áÒìÎßãÒíØ Ì ÝÎáÎÞåïÙëÎÛñãÒíØ 

ØåããÒíØ áØèÌ ÒßÎÛ ÜÎçØ ÎáíåïÖâÎã áÒÛåïÖâåïãØî Ì ðåðåÚëåïá Ô äÎì 

ÙÎâã êÎÝáÎããÒíåïáÊ êÜêÎÛ -39-Øî (êãÑØÜ) áØãæÌ 34100 C-Õ (ëåÙóíÎá), ¢âã 

ÑÒçñÒíåïá, ÒíÏ çÎÝÎãèëåïá Ô ÜíÎÜÎÜÎâåïã áÒìÎß, òÐìÎÐåíÛåïá Òã ÝÎÙ-

áÎã ÏÎíÞí èÒíáÎêìØàÎã åïãÒîåß áÒìÎßãÒí Ì áØÎÝÎÙëÎÛñãÒíÍ µÒìÎß-

ãÒíÕ ÝÎÙëåïá Òã åíåäÎÜØ èÒíáÎêìØàÎããÒíåïá, ØêÜ áØÎÝÎÙëÎÛñãÒíØ áÒÛ 

áÎêÕÊ èÒíáÎêìØàÎããÒíØ áØèÎÜÎâñåïáÍ 

¼ÒíáÎÝÎßåíÑÎÜÎãåïÖâåïãÕ èÒíáåïÖâåïãÕ áÒìÎßØ áØ áÎêØî áâåïêØã 

ÝÎßåíßÒÙåï áÒìÎßãÒíØ Ì áØÎÝÎÙëÎÛñãÒíØ ÝÎìÜåïÖâåïãã Ô, åíÕ çÎâáÎãÎ-

ëåíëÎÛ Ô èÒíáÎêìØàÎããÒíØ ìÎíÏÒíåïÖâÎáÏÍ µÒìÎßãÒíÕ Ì áØÎÝÎÙëÎÛñ-

ãÒíã åïãÒã áÒÛ èÒíáÎÝÎßåíÑÎÜÎãåïÖâåïã (ÎíÛÎÖ, ÎÙâåïáØã, çßØãÞ Ì 

ÑíÎãî ÝØáñåë êìÎîëÎÛ áØÎÝÎÙëÎÛñãÒí)Í 

¼ÒíáÎâØã ÔãÒíÐØÎã ÝÎßåíÑåïá Òã áäìÎÜÎã äÎí×áÎã áÒè Ðìãëåß 

ØåããÒíÕ Ì ÎÓÎì ÔÙÒÜìíåããÒíÕÍ ¢ÓÎì ÔÙÒÜìíåããÒíÕ ÎãÕãÑÝÎì ÏÎÚëåïá 

Òã ìÎìÎãëåß ØåããÒíØ ÝÒì Ì ÑíÎãî ÝÒì ðåÚÎãÎÜåïá ÔãÒíÐØÎÍ ÀÎñÎ-

îåïáØî ØåããÒíØ ìÎìÎãåïáãÒíÕ áÒÛÎãåïá Òã Ì ÔÙÒÜìíåããÒíØ áØèåîåë ðå-

ÚÎãîëåïá ÝÎíÌÎã ØåããÒíØã, åíØ ÕãÖÎîñåïá ìÒßØ Ô åïãÒãåïá èÒíáÎêìØ-

àÎãØ ÎíÎÐ ÝÎëÎêÎíÒîåïá áÒìÎßØ ÎáÏåßè ÛÎëÎÙåëÍ 

¹íñÎã áÒÛ Ô áÒìÎßØ èÒíáÎÝÎßåíÑÎÜÎãåïÖâåïãÕ ìÎñÎîáÎã ×ÎáÎ-

ãÎÜ, ÎâãñÎã ÎíÎÐ Ô èÒíáåïÖâåïãÕ ìÎíÎÛëåïá åßè ÛÎëÎÙåëÍ ¢âê ÝÎìÜåï-

ÖâåïãÕ ÝÎäëØ Òã Îéãåïá èÒéåïîØæ êÎíñÒí, äÎí×ØæãÒí çÎìíÎêìÒÙØê, åíåãñ 

ìÎñÎãåïá Òã ÎäÚÎìÎãñØ ÕãÖÎîñåïá, ØãæçÒê ãÎÌ áÒìÎßãÒíØ Ì áØÎÝÎÙ-

ëÎÛñãÒíØ ÐÎÓÎâØã ÜìíáÎã ×ÎáÎãÎÜ Ì áÒìÎßãÒíÕ Üìíåß ÐåíÛØñåë áäÎ-

ÜÒÙåï ÑÒçñåïáÍ 

Ù̈ÒÜìíÎÝÎßåíÑÎÜÎãåïÖâåïãÕ ÎíìÎñØã ÔÙÒÜìíÎÜÎã ÑÎäìØ ÎÓÑÒ-

îåïÖâÎáÏ áÒìÎßãÒíØ Ì áØÎÝÎÙëÎÛñãÒíØ ÜåßáØî ÔÙÒÜìíÎÜÎã ÝåêÎãñ ÝÎ-

ßåíÑÒÙåÙ ÝÎìÜåïÖâåïãã ÔÍ Ù̈ÒÜìíÎÜÎã ÝåêÎãñÕ ÝÎßåíÑåïá Òã ÎÓÎì ÔÙÒÜ-

ìíåããÒíÕ, åïêìØ áÎñåïí áÒìÎßãÒíØ èÒíáÎÔÙÒÜìíÎÝÎßåíÑÎÜÎãåÙÖâåïãÕ 

áØáâÎãî ÝÎáÒáÎìÎÜÎã áÒÛåïÖâåïããÒí Òã: µÒìÎßãÒíØ ÔÙÒÜìíÎÝÎßåíÑÎ-

ÜÎãåïÖâåïãÕ èÒíáÎêìØàÎãØ ÏÎíÞíÎîáÎãÕ ÓåïÐÕãÖÎî ðåñíÎãåïá ÔÍ ¢âÑ 

ÏÎîÎìíëåïá Ô ãíÎãåë, åí ìÎñÎîáÎã ×ÎáÎãÎÜ ØåããÒíØ ìÎìÎãåßÎÜÎã 

äÎí×åïáãÒíÕ áÒìÎßØ áÒè åï×ÒßÎãåïá Òã, åíåë ÚÎãÐÎíëåïá Ô ÎÓÎì ÔÙÒÜì-

íåããÒíØ äÎí×åïáÕÍ ÂÎÛí èÒíáÎêìØàÎããÒíåïá, ÒíÏ ØåããÒíØ ìÎìÎãåïáãÒ-

íÕ ðåñíÎãåïá Òã, ÔÙÒÜìíÎÝÎßåíÑÎÜÎãåïÖâåïãÕ ÚØêì Îàåïá ÔÍ 

£ÎíÞí ÔÙÒÜìíÎÝÎßåíÑÎÜÎãåïÖâåïã åïãÒã ÎíÛÎÖÕ, ÎÙâåïáØãÕ, çßØãÞÕ 

Ì ÑíÎãî ÝØáñåë êìÎîëÎÛ áØÎÝÎÙëÎÛñãÒíÕ, ØêÜ îÎÛí ÔÙÒÜìíÎÝÎßåíÑÎ-
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ÜÎãåïÖâåïãÊ ëåÙóíÎáÕ, ñíåáíÍ ÔÙÒÜìíÎÜÎã ÝåêÎãñÕ ÙÎë ÝÎßåíßåß áÒìÎß-

ãÒíØî çÎìíÎêìåïá Òã ÔÙÒÜìíÎÜÎã ÙÎíÒí, ÔÙÒÜìíÎÜÎã áÒñÒãÎãÒíØ Ýå-

êÎãñÎìÎí ÑÒìÎÙãÒí, ØêÜ Îâã áÒìÎßãÒíØî Ì áØÎÝÎÙëÎÛñãÒíØî, åíåãñ 

ëÎì Òã ÝÎßåíÑåïá ÔÙÒÜìíÎÜÎã ÝåêÎãñÕ (åïãÒã áÒÛ ÔÙÒÜìíÎÑØáÎÑíåï-

Öâåïã) çÎìíÎêìåïá Òã ÔÙÒÜìíÎèÒéåïîØæ êÎíñÒí, éÒåêìÎìãÒíÍ 

¼ÒíáÎâØã (ÖÒíáØÜÎÜÎã) ÕãÑÎíÞÎÜåïáÕ áÒìÎßãÒíØ Ì áØÎÝÎÙëÎÛñ-

ãÒíØ Îâã ÝÎìÜåïÖâåïãã Ô, åíØ äãåíÝØë ÝÎêìÎìåïã àãäáÎã ÑÒçñåïá, ìÎ-

ñÎîáÎã ×ÎáÎãÎÜ ðåÚåïá Òã ØíÒãî æÎðÒíÕÍ µÒìÎßãÒíØ ÎâÑ ÝÎìÜåïÖâåï-

ãÕ ÝÎäëØ Òã Îéãåïá ÚåßåëÎÜÎäÎíÒí, ÒíÜÎÖåïßÎÐÛÒíØ éÒÙêÒí ìÒßÎÑíÒ-

ÙØêÍ ¦íÜÎí ÚåßåëÎÜÎäÎíÒíÕ Ì ÐåÙåíäÎáåïßÒíÕ ìÎñ ëØàÎÜåïá ÓÐÎÙØåíÒã 

áÒÛÎãåïá Òã ØíÒãî æÎðÒíåëÍ ±ÒìÌÎÏÎí, åíçÒêÓØ ÚåßåëÎÜÎäÎíÒíÕ ÜÎ-

íåßÎãÎã ÎÓÎì ÕãÑÎíÞÎÜëÒÙ Ì áãÎã ÎãëãÎê, çÎìíÎêìåïá Òã ÝÎìåïÜ 

êÎíñÒíÊ ÜåáçÒãêÎìåíãÒí, ÑíÎãñ ØíÒãî ëíÎ Òã ÕãÑåïãåïá ÚåßåëÎÜÎäÎíØ 

ÒíÜÎíåïáÕ èÒíáÎâØã ÕãÑÎíÞÎÜáÎã ÑÒçñåïáÍ °ÎáåïíèãÒíØ ëíÎ ìÒßÎÜÎ-

âåïá Òã äÎí×ÎÜÎã ÝÒãÎÜãÒíÍ ¸ÒãñÒíØ Ì ÒíÜÎíÎÞØÐ ÜÎéåïâîãÒíØ ÝÎáÎí 

ãÎÚÎìÒêåïá Òã èÒíáÎâØã ÜÎíÒíÍ ½ÒÙêÒíÕ ÜéåïãÜÎâØã åï ÒíÜÎÖåïßÎâØã 

ÐÛÒíØ ëíÎ ìÒßÎÜÎâåïá Òã åæ áÒÛ ÏÎîÎÜãÒíåë èÒíáÎâØã ÎÓÎì ÕãÑÎí-

ÞÎÜáÎã ÝÎáÎíÍ 

 

 

21. µ¦À¢³·¦Á¬ ¦¿ ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬  

Å¬µ¬¢°¢· ±¢À°¹Ãª¶¹Ã··¦Á© 

 

ÅØáØÎÜÎã ÝÎìÜåïÖâåïããÒíÕ ÎíìÎñØã ÎÓÑÒîåïÖâåïããÒíØî ãâåïÖÒíØ 

ñØáØÎÜÎã ëÒíÎðåÚåïáãÒíØã ÑØáÎÑíÒÙåï ÝÎìÜåïÖâåïããÒí ÒãÍ 

ÅØáØÎÜÎã ÝÎìÜåïÖâåïããÒíÕ ÏãåïÖÎÐíëåïá Òã áÒìÎßãÒíØ Ì áØÎÝÎÙ-

ëÎÛñãÒíØ ÔÙÒÜìíåããÒí ìÎÙåï åïãÎÜåïÖâÎáÏ, ÎâÙ ãâåïÖÒíØ ÝÒì ðåÚÎÓÑÒ-

îåïÖâÎã ×ÎáÎãÎÜÍ ¢âÑ ÑÒçñåïá ìÒßØ Ô åïãÒãåïá áÒìÎßãÒíØ òñêØÑÎîåïáÍ 

±ÒìÌÎÏÎí, ÏåÙåí ìÒêÎÜØ ñØáØÎÜÎã ðåÚÎÓÑÒîåïÖâåïããÒíØ ×ÎáÎãÎÜ áÒ-

ìÎßãÒíÕ ÑÎéãåïá Òã ëÒíÎÜÎãÐãØæãÒíÍ ©êì ÔÙÒÜìíåããÒí ìÎÙåï ÝÎìÜåï-

ÖâÎã áÒìÎßãÒíÕ ÑÎêÎëåíëåïá Òã ÎÜìØëåïÖâÎã ÝÒìÌâÎÙ äÎíñåëÊ Mg, Al, 

Zn, Cr, Fe, Co, Ni, Sn, Pb, H, Ku, Sb, Bi, Ag, Pt, Au Ì ÎâÙã: ÅØáØÎçÒê ÎéÎëÒÙ 

ÎÜìØë áÒìÎßãÒíÕ Ì áØÎÝÎÙëÎÛñãÒíã ÕãÑåïãÎÜ Òã ãåíáÎÙ çÎâáÎããÒíåïá 

òñêØÑÎãÎÙ òÑåïá ìÎñÎîáÎã ×ÎáÎãÎÜÍ µÒìÎßãÒíØ òñêØÑÎîåïáÕ èÒí-

áÎêìØàÎãØ ÏÎíÞíÎîåïáØî ÕãÖÎãåïá Ô ÎëÒÙØ ÎÜìØë, ñÎã ãåíáÎÙ çÎâ-

áÎããÒíåïáÍ 

ªÖëÎÜÎâåïãåïÖâåïãÕ ÖÖåï ÙåïÛåïâÖãÒíØ ÎÓÑÒîåïÖâÎãÕ áÒìÎßãÒíØ Ì 

áØÎÝÎÙëÎÛñãÒíØ ÑØáÎÑíÒÙåï ÝÎìÜåïÖâåïãã ÔÍ µÒìÎßãÒíÕ Ì ßíÎãî áØÎ-
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ÝÎÙëÎÛñãÒíÕ, åíåãñ Ðìãëåïá Òã ÎÜìØëåïÖâÎã äÎíñåïá èíÎÛãØî ÞÎÚ, 

ãíÎã Ñåïíê Òã áßåïá èíØî Ì ÖÖåïãÒíØ èíÎâØã ÙåïÛåïâÖãÒíØî, ÕãÑ åíåïá, ìÒßØ 

Ô åïãÒãåïá áÒìÎßãÒíØ òñêØÑÎîåïáÍ 

µÒìÎßãÒíÕ Ì áØÎÝÎÙëÎÛñãÒíÕ åæ áÒìÎßãÒíØ ÝÒì ðåÚÎÓÑáÎã Õã-

ÖÎîñåïá ÎãèÎìëåïá Ô áÒÛ ñÎãÎÜåïÖâÎáÏ èÒíáåïÖâåïãÍ ¶åïíÎñÎãæâåïí áÒ-

ìÎß, åíÕ Ðìãëåïá Ô ÎÜìØëåïÖâÎã äÎíñåïá ÎëÒÙØ ÞÎÚ, ÎíìÎáßåïá Ô 

ÎßÎâØã ÙåïÛåïâÖãÒíØî îÎãÜÎîÎÛ ÝÎèåíÑØãÍ ¢âÑ ÑÒçñåïá ÎëÒÙØ êÎÜÎë 

ÎÜìØë áÒìÎßÕ ëÒíÎÜÎãÐãëåïá ÔÍ ¼ÒíáÎêìØàÎãØ ÏÎíÞíÎîáÎãÕ ÓåïÐÕã-

ÖÎî ñØáØÎÜÎã ÏåÙåí ðåÚÎÓÑÒîåïÖâåïããÒíã ÕãÖÎãåïá Òã ÎëÒÙØ ÎÜìØëÍ 

ÅØáØÎÜÎã ÝÎìÜåïÖâåïããÒíÕ ÏãåïÖÎÐíåïá Òã ãâåïÖÒíØ ðåÚÎÓÑÒîåï-

ÖâåïãÕ ìÎíÏÒí ãâåïÖÒíØ ÝÒì Ì ÜÎçëÎÛ Òã ÎâÑ ãâåïÖÒíØ ëãÎêÎÜÎí ÎÓÑÒ-

îåïÖâÎãÕ ãâåïÖÒíØã ÑØáÎÜÎâÒÙåï ÝÎìÜåïÖâÎãÕ: ¸íèÎÜÎ áØèÎëÎâíØ ÎÓÑÒ-

îåïÖâÎã ìÎÜ áÒìÎßãÒíØ Ì ÝÎáÎÞåïÙëÎÛñãÒíØ ÎíìÎñØã áÎÜÒíÌåïâÖØ 

äÒíìÒíÕ ÒãÖÎíÜëåïá Òã ñÎâñÎâáÎãÊ ÜåéåÓØÎâØ (ÜÒíÎáÎäáÎã): ¢âêØãñã 

ÎíìÎñØã áÎÜÒíÌåïâÖãÒíÕ ÒãÖÎíÜëåïá Òã ñØáØÎÜÎã ÏÎßÎÑíåïÖâÎã ðå-

ðåÚáÎã: ¢âÑ ðåðåÚåïÖâåïããÒíÕ ÎíìÎÝÎâìëåïá Òã ìÎíÏÒí ÞÌÒíåë: ¢áÒ-

ãÎÎÜìØë ñØáØÎÜÎã ðåÚÎÓÑÒîåïÖâåïãÕ ÜÎìÎíëåïá Ô ÖÖëÎÛãØ Ì èíØ ÝÒì: 

¥íÎãî ÎÓÑÒîåïÖâåïãØî òíØãÎÜÊ ÒíÜÎÖÕ çÎìëåïá Ô ÝÎêì äÎÜÎãÎÜÎÐåïâã 

ÜåéåÓØÎâØ äÒíìåë, çßØãÞÕÊ ÜÎãÎæ äÒíìåë, ÎÙâåïáØãÕÊ Ðåíä äÒíìåë, ÜÎ-

çÎíÕÊ ðÎâÙÎÓíÜëåïá Ô Ì ÎâÙã: ¢âêçØêØ ÐåíÛÕãÖÎîãÒíÕ ÎÓÑåïá Òã áÒìÎß-

ãÒíØ Ì ÝÎáÎÞåïÙëÎÛñãÒíØ ÒíÜÎíÎÜÒîåïÖâÎã ëíÎ: ÀÎíÏÒí áÒìÎßãÒí Üå-

éåÓØÎÜÎãåïÖâÎãÕ ìÎíÏÒí ÞÌåë Òã ÑØáÎÜÎâåïá: µÒìÎßãÒíØ Ì ÝÎáÎÞåïÙ-

ëÎÛñãÒíØ ìÎíÏÒí ÎÜìØë áØèÎëÎâíÒíØ ÎÓÑÒîåïÖâåïããÒíØã ÑØáÎÑíÒÙåï åï-

ãÎÜåïÖâåïãÕ Üåæëåïá Ô ÜåéåÓØÎÑØáÎîÜåïãåïÖâåïã:  

µÒìÎßãÒíØ ñØáØÎÜÎã ÝÎìÜåïÖâåïããÒíÕ ÙÎâãåíÒã òÐìÎÐåíÛëåïá Òã 

ÐåíÛãÎÜÎãåïáÍ ¾ÎãØìÎíÎ-ìÒÚãØÜÎÜÎã êÎíñÎëåíåïáãÒíÕ, ÎíáÎìåï-

íÎã (ÎáíÎã), ÚåßåëÎÜÎäÎíÒíÕ, áÒñÒãÎãÒíØ ÝÎãÐåïâîãÒíã åï ÑÒìÎÙãÒíÕ 

äÎÝÎÐåíÛáÎã ×ÎáÎãÎÜ ÒãÖÎíÜëåïá Òã ìÎíÏÒí ÎÐíÒêØë áØèÎëÎâíÒíØ 

ÎÓÑÒîåïÖâÎãÕÍ ¢âÑ ØêÜ çÎìàÎéåë, ÑíÎãñ çÎìíÎêìëåïá Òã ÎâãçØêØ áÒ-

ìÎßãÒíØî Ì áØÎÝÎÙëÎÛñãÒíØî, åíåãñ åïãÒã ñØáØÎÜÎã åíåäÎÜØ ÝÎìÜåï-

ÖâåïããÒí, ÜÎíåß Òã ÎçÎÝåëÒÙ ÑÒìÎÙãÒíØ ÝåïêÎÙØåïÖâåïãÕ ÎäÚÎìÎãñØ 

ÕãÖÎîñåïá: ÆíØãÎÜ, ÚåßåëÎÜãÒíÕ Ì êÎãØÎÎíÎ-ìÒÚãØÜÎÜÎã ÎíáÎìåï-

íÎã çÎìíÎêìåïá Òã ÎÙâåïáØãÎâØã, îØãÜÎâØã áØÎÝÎÙëÎÛñãÒíØî, ÎëÒÙÎî-

ãÒÙåë Àå, Co, Cr, Ti, åíåãñ òñêØÑÎîáÎã ×ÎáÎãÎÜ ÎéÎèÎîãåïá Òã ÚØì 

ÖÎßÎãÖ, ÑíÎãåë ØêÜ çÎÝçÎãåïá äØãëÎÛñÕ ÝÒìÎÐÎ òñêØÑÎîåïáØîÍ ¦í-

ÜÎÖÎÖØÖÒßãÒíÕ Ì çåßçÎìÒ ÚåßåëÎÜãÒíÕ çÎìåïá Òã îØãÜåë (îØãÜÎpÎ-

ìåïá), ñíåáåë (ñíåáÎçÎìåïá), ãØÜÒÙåë (ãØÜÒÙÎçÎìåïá), ÎâÑçØêåë ÏÎíÞ-
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íÎîëåïá  ̈ÑíÎãî ñØáØÎÜÎã ÜÎâåïãåïÖâåïãÕÍ ®åßåëÎÜÎäÎíÒíÕ, ÎíáÎìåï-

íÎã, ìÎíåßåïÖâåïããÒíÕ, åíåãñ ÎäÚÎìåïá Òã ÎÐíÒêØë èíÎâØã Ì ÎÙÜÎÙØÎè-

íÎâØã ÙåïÛåïâÖãÒíåïá, çÎìíÎêìåïá Òã ÝÎìåïÜ ÖÖëÎÜÎâåïã çåßçÎìãÒ-

íØî åï áØÎÝÎÙëÎÛñãÒíØî, åíåãñ çÎíåïãÎÜåïá Òã áÒÛ ñÎãÎÜåïÖâÎáÏ (12 

%-Øî ÎëÒÙØ) Cr, Ni, Ti: 

¹íçÒêÓØ ÏÎíÞíÎîãÒÙ ÚåßåëÎÜÎäÎíÒíØ ñØáØÎÜÎã ÜÎâåïãåïÖâåïãÕ 

ÎÐíÒêØë ÐÎÓÒíØ áØèÎëÎâíåïá, ÑíÎãî ãÒíñØã áÎÜÒíÌåïâÖãÒíÕ çÎìåïá Òã 

çÙÎêìáÎêêÎãÒíåïá (çåÙØÔÖØ ÙÒã, óìåíÎçÙÎêì Ì ÎâÙã)Í 

£ÎíÞí èÒíáÎêìØàÎããÒíØ çÎâáÎããÒíåïá äÎÝÎÐåíÛëåß ÑÒìÎÙãÒíÕ 

(ÜÎÖêÎãÒíØ ÜíÎÜÎíÎããÒíØ (Ýãåî) ÑÒìÎÙãÒí, ÐÎÓÎâíØæãÒí, ãÒíñØã Îâí-

áÎã äÎí×ØæãÒíØ ðÎÜÎããÒí Ì ÎâÙã) çÎìíÎêìåïá Òã ÝÎìåïÜ áØÎÝÎÙ-

ëÎÛñãÒíØî, åíåãñ çÎíåïãÎÜåïá Òã Cr, Ni, W, Al Ì ÎâÙ ìÎííÒí, åíåë ÏÎíÞ-

íÎãåïá Ô ÑíÎãî ÜíÎÜÎÜÎâåïãåïÖâåïãÕÍ 

 

 

22. µ¦À¢³·¦Á¬ ¦¿ ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ µ¦®¢·¬°¢°¢·  

±¢À°¹Ãª¶¹Ã··¦Á© 

 

·ÒíñØã åï×Òíåë ÎíìÎñØã ÎÓÑÒîåïÖâåïããÒíØî ãâåïÖÒíØ ÑØáÎÑíÒÙåï 

ÝÎìÜåïÖâåïããÒíÕ ÎãëÎãåïá Òã áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíÍ  

µÒìÎßãÒíØ áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíØã Òã ÑÎêëåïá ÎíìÎñØã 

ÏÒéãëÎÛñØ ÎÓÑÒîåïÖâÎáÏ ìÒßØ åïãÒîåß ÑÒóåíáÎîØÎãÒíØã (ÞÌØ Ì æÎðÒíØ 

ðåðåÚåïá) Ì ñÎâñÎâáÎãÕ ÑØáÎÑíÒÙåï ÝÎìÜåïÖâåïãÕÍ ¢âÑçØêØ ÝÎìÜåï-

ÖâåïããÒíØ ÖëØã Òã çÎìÜÎãåïá ÎáíåïÖâåïãÕ, çÙÎêìØÜåïÖâåïãÕ, ÜÎíÛíåï-

ÖâåïãÕ, àÙåïÖâåïãÕ (ÝÎíëÎÛÎâØã), êåßñÕÍ 

¥ÒóåíáÎîØÎãÒíÕ, åíåãñ ÎãÝÒìÎãåïá Òã ÏÒéãëÎÛñÕ ÝÒéÎîãÒÙåïî ÝÒ-

ìå Ì ãâåïÖÕ ÕãÑåïãåïá Ô Øí ãÎÚÜØã ÞÌÕ, ÎãëÎãåïá Òã ÎéÎÞÐÎÜÎãÍ ¢âã ÑÒ-

óåíáÎîØÎãÒíÕ, åíåãñ áãåïá Òã ÏÒéãëÎÛñÕ ÝÒéÎîãÒÙåïî ÝÒìåÊ Üåæëåïá Òã 

áãÎîåíÑÎâØã: 

·âåïÖÒíØ áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíÕ åíåäÒÙåï ÝÎáÎí ÝÎìåïÜ 

ãáåïäãÒíÕ ÜÎá çÎìíÎêìØ äØãëÎÛñãÒíÕ ðåíÞÎíÜåïá Òã Õêì áØòíØãÎÜåï-

ÖâÎã çÎÝÎãèãÒíØÍ ·áåïäãÒíØ ðåíÞÎíÜåïáãÒíÕ ÜÎíåß Òã ÙØãÒÙ êìÎìØÜ, 

ÒíÏ ãáåïäØ ëíÎ ÎÓÑåß ÏÒéãëÎÛñÕ ÝÎêìÎìåïã Ô ÜÎá ÑÎãÑÎß Îàåß, Ì ÑØ-

ãÎáØÜ, ÒíÏ ãáåïäØ ëíÎ ÎÓÑåïá Ô ÎÜãÖÎíÖÎâØã Îàåß (ÝÎíëÎÛÎâØã) ÏÒéã-

ëÎÛñ, Ì ÜíÜãëåß-ðåðåÚÎÜÎã, åíØ ×ÎáÎãÎÜ ÏÒéÕ ãáåïäØ ëíÎ ÏÎÓáÎçÎ-

ìØÜ ÎãÐÎá ðåðåÚëåïá Ô Õêì áÒÛåïÖâÎã Ì åïßßåïÖâÎãÍ 
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°ÎÚëÎÛ ãáåïäØ ÜÎá äØãëÎÛñØ ëíÎ ÎÓÑåß åï×ÒíØ (ÏÒéãëÎÛñãÒí) 

ÏãåïâÖØî, ìÎíÏÒíåïá Òã êÒßááÎã, ÞÐáÎã, ÛéáÎã, êÎÝñØ (ÜìíáÎã) Ì åÙåí-

áÎã ÑÒóåíáÎîØÎãÒí 

µÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíÕ ÐãÎÝÎìëåïá Òã ÙÎíáÎã ÖëÎâØã Îí-

×ÒñåëÍ 

­ÎíåïáÕ ãÒíñØã åï×ÒíØ ÑØáÎÑíåïÖâÎã æÎðã Ô, åíåãñ ãáåïäåïá ÎéÎ-

èÎãåïá Òã ÎíìÎñØã ÎÓÑÒîåïÖâÎáÏ (åï×Òí ÜÎá ÏÒéãëÎÛñãÒí)Í ­ÎíåïáÕ 

ÛÎéÎâåïá Ô ÏÒéãëÎÛñÕ ÐãÎÝÎìÒÙåïã, ÎãÜÎÚ ÑÒóåíáÎîëåß áÎíáãØ æÎðÒ-

íØîÍ ­ÎíåïáãÒíÕ, åíåãñ ÎÓÐåïá Òã ãáåïäØ ÎéÎãîñØ ÒíÜÎâãåïÖâÎáÏ, ÎãëÎ-

ãåïá Òã ãåíáÎÙ: ·åíáÎÙ ÙÎíåïáãÒíÕ, ÜÎÚëÎÛ ÏÒéãëÎÛñãÒíØ ÎÓÑáÎã åïß-

ßåïÖâåïããÒíØî, ÙØãåïá Òã êÒßááÎã Ì ÞÐáÎã: ·áåïäØ ÎéÎãîñØã åïßßÎÝÎâÎî 

ÎÓÑåß ÙÎíåïáãÒíÕ ÎãëÎãåïá Òã äåäÎðåß Ì ãäÎãÎÜåïáÍ ¸åäÎðåß ÙÎíåïá-

ãÒíØ ÎÓÑÒîåïÖâÎáÏ ìÒßØ Ô åïãÒãåïá ÜìíáÎã ÞÌÎðåÚåïá  

­ÎíåïáãÒíÕ åíåäåïá Òã ÝÎìåïÜ áÒñÒãÎãÒíåë ãáåïäãÒíØ áÒÚÎãØÜÎ-

ÜÎã ðåíÞÎíÜåïáãÒíØ ×ÎáÎãÎÜÍ ¢âÑ ÙÎíåïáãÒíÕ òÐìÎÐåíÛåïá Òã áÒñÒãÎ-

ãÒíØ ÑÒìÎÙãÒíØ ÎáíåïÖâåïãÕ ÝÎäëÎíÜÒÙØêÍ 

¸ØãëÎÛñÎáÎêÒíØ ëíÎ ÎÓÑåß àØÐÒíÕ, ÏÒéãëÎÛñãÒíÕ ÐíÎãîåïá êìÒß-

Ûåïá Òã ÙÎíåïáãÒí, åíåãñ ØíÒãî ÝÒíÖØã ÎéÎèÎîãåïá Òã ÑÒìÎÙãÒíØ ÑÒóåí-

áÎîØÎãÒíÍ ÆíØãÎÜ, ÎëìåáåÏØÙÎâØã êïáÏÎíÞæØ àåçÎãÕ ÏÒéØ ÏÎíÞíÎî-

áÎã ×ÎáÎãÎÜ ÞÐáÎã ÏÒéãëÎÛñØ ÎÓßÒîåïÖâÎáÏ Üíåïá Ô ÞÐáÎã ÙÎíåïá, 

ÑíÎãåë ØêÜ àåçÎãÕ ÒãÖÎíÜëåïá Ô ÞÐáÎã ÑÒóåíáÎîØÎâØÍ ¾ÒßááÎã ÙÎíåïá-

ãÒíØ ÎÓÑÒîåïÖâåïãØî êÒßááÎã ÞÌÎðåÚåïáãÒí Òã Üíåïá ÝÎêìåîãÒíØ ÝÒãåî-

ãÒíÕ Ì ÝØáñÒíÕ, ÝÒãÎêâåïãÒíÕ, áÒñÒãÎãÒíØ ÎãØëãÒíÕ Ì ÐÙÑåããÒíÕÍ ¢ëìå-

áåÏØÙÎâØã ÜÎá ÎäìÎíÎÜÎâØã ÎáÏÎíÞæØ êÙÎñåïá, åíÕ ÏÎíÞíÎîãåïá Ô ÏÒ-

éÕ, ÛÎÐåïá Òã ÛéáÎã ÙÎíåïáãÒí, åíåãñ ÎéÎèÎîãåïá Òã êÙÎñØ ÛéáÎã ÑÒóåí-

áÎîØÎÍ ¯éáÎã ÑÒóåíáÎîØÎ Üíåïá Òã ÏÒéãÎëåíëÎÛ ÝÒÛÎããÒíÕ, éÒÙêÒíÕ 

ÐãÎîñØ, ÎäìÎíÎÜÎâØãÍ °ìíáÎã ìÎÜ Òã ÎäÚÎìåïá ÐÎáÎâØã áØÎîåïáãÒíÕ: 

¹ÙåíáÎã ÙÎíåïáãÒíÕ ÎéÎèÎîãåïá Òã åÙåíáÎã ÑÒóåíáÎîØÎãÒí, òíØ-

ãÎÜ, ÒíÏ ÞÐåïá Òã ÞÐØæ ÝÒßåïâêãÒíØ áÎãÒÜãÒíÕ: 

¢áíåïÖâåïãÕ ÎíìÎñØã åï×ÒíØ ÜåßáØî ÙÎíåïáãÒí åï ÑÒóåíáÎîØÎãÒí 

ÎéÎèÎîãåß, ñÎâñÎâåß ÎÓÐÒîåïÖâÎãÕ áÒìÎßãÒíØ Ì ÝÎáÎÞåïÙëÎÛñãÒíØ 

ÑØáÎÑíåïÖâÎã ÝÎìÜåïÖâåïãã ÔÍ °ÎÚëÎÛ ÎíìÎñØã åï×ÒíØ ÎßÐÒîåïÖâÎã 

ÏãåïâÖØî, ìÎíÏÒíåïá Òã ÞÐáÎã, êÒßááÎã, ÛéáÎã, åÙåíáÎã, êåßñØ Ì ÝåÐãÎ-

ÛåïÖâÎã ÎáíåïÖâåïãÍ 

²ÐáÎã ÑÒçñåïá ÎáíåïÖâÎã ÏãåïÖÎÐØíÕ åíåäÒÙÕ áÒìÎßãÒíØ áÒÚÎãØ-

ÜÎÜÎã ðåíÞÎíÜáÎã ÎéÎëÒÙ ÜÎíÌåí Ì ìÎíÎÛëÎÛ ìÒêÎÜã ÔÍ ÄåíÞÎí-

Üåïá Òã åíåäÎÜØ ÞÌØ Ì æÎðÒíØ ãáåïäãÒí ÝÎìåïÜ ÚÓáÎã áÒñÒãÎãÒíØ ëíÎÍ  
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»ÙÎêìØÜåïÖâåïãÕ áÒìÎßãÒíØ Îâã ÝÎìÜåïÖâåïãã Ô, åíØ òÐãåïÖâÎáÏ 

ÑíÎãñ çÎÝçÎãåïá Òã ÑÒóåíáÎîãåß åï×ÒíØ ÎÓÑÒîåïÖâÎáÏ ÎéÎèÎîÎÛ 

ÞÌÎðåÚåïÖâåïããÒíÕ ãåïâãØêÜ ÎâÑ åï×ÒíÕ ÝÒéÎîãÒÙåïî ÝÒìåÍ 

ÄåíÞÎíÜëåß áÒìÎßÎãáåïäØ çÙÎêìØÜåïÖâÎã ÝÎìÜÎÖâåïãÕ åíåäåïá Òã 

ÞÐáÎã ðåíÞÎíÜåïáãÒíØ áØèåîåëÍ £ÒéãëÎÛñØ ÎÓÑÒîåïÖâÎáÏ ãáåïäãÒíÕ Òí-

ÜÎíåïá Òã, ÕãÑ åíåïá ÑíÎãî ÙÎâãÎÜØ ÜìíëÎÛñÕ ÝÎáÎçÎìÎêÚÎãÎÏÎí 

ðåñíÎãåïá ÔÍ ·áåïäÕ ðåíÞÎíÜáÎã ×ÎáÎãÎÜ åíñÎã äÎì Ô ÒíÜÎíåïá, Îâã-

ñÎã ÎëÒÙØ çÙÎêìØÜ Ô ãâåïÖÕÍ ·âåïÖÒíØ çÙÎêìØÜåïÖâÎã ÏãåïÖÎÐíÒí Òã ÛÎ-

éÎâåïá ãáåïäãÒíØ ÝÎíÎÏÒíÎÜÎã ÒíÜÎíÎîåïáÕ Ì ÝÎíÎÏÒíÎÜÎã ãÒßÎîåï-

áÕÍ 

±ÎíÎÏÒíÎÜÎã ÒíÜÎíÎîåïá Üåæëåïá Ô ÚÓëÒÙåïî ÝÒìå ãáåïäØ ÒíÜÎíåï-

ÖâÎã ÎàØ ÝÎíÎÏÒíåïÖâåïãÕ ãíÎ ãÎÚãÎÜÎã ÒíÜÎíåïÖâÎãÕÍ  

°ÎíÛíåïÖâåïãÕ áÒìÎßØ áÎÜÒíÌåïÖÎâØã äÒíìÒíØ ÑØáÎÑíåïÖâåïãã Ô ìÒ-

ßÎÜÎã ÑÒóåíáÎîØÎãÒíØãÍ °ÎíÛíåïÖâåïãÕ êåëåíÎÏÎí ÐãÎÝÎìëåïá Ô áÒ-

ìÎßØ áÎÜÒíÌåïâÖØ áÒè ÎëÒÙØ ÜÎíÛí ãâåïÖØî çÎìíÎêìëÎÛ ØãÑÒãìåíØ 

ãÒíàãäáÎãÕ îåïîÎÏÒíëÎÛ ÑØáÎÑíåïÖâÎáÏÍ µÒìÎßãÒíØ Ì ÝÎáÎÞåïÙëÎÛñ-

ãÒíØ ÜÎíÛíåïÖâÎã æÎðåïáÕ åíçÒê ÑíÎãî áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíØ 

ÐãÎÝÎìáÎã áÒÖåÑ, ÙÎâãåíÒã òÐìÎÐåíÛëåïá Ô ìÒÚãØÜÎâåïáÍ 

©êì ÜÎíÛíåïÖâÎã ÑÎìåïá Òã áÒìÎßãÒíØ Ì ÝÎáÎÞåïÙëÎÛñãÒíØ ÎâÙ 

ÝÎìÜåïÖâåïããÒíØ áÎêØãÍ ÆíØãÎÜ, áØ äÎíñ ÝÎáÎÞåïÙëÎÛñãÒíØ ÝÎáÎí åí-

ñÎã ÏÎíÞí Ô ÜÎíÛíåïÖâåïãÕ, ÎâãñÎã áÒÛ Ô ÎáíåïÖâåïãÕ ÞÐáÎã ãÜÎìáÎáÏ, 

ÏÎíÞí Ô ÑíÎãî áÎäÎÜÎâåïãåïÖâåïãÕÍ ¹íçÒê ÜÎãåã, îÎÛí ÜÎíÛíåïÖâÎã ÝÎ-

áÎÞåïÙëÎÛñãÒíÕ ÜìíáÎáÏ ÝÒäì Òã áäÎÜëåïáÍ °ÎíÛíåïÖâåïãÕ åíåäåïá Òã 

ÎãáØèÎÜÎãåíÒã ÑÒìÎÙãÒíØ ëíÎ, ÎéÎãî ÑíÎãî ñÎâñÎâáÎãÍ ¹ïêìØ, ÜÎíÛ-

íåïÖâÎã ðåíÞÎíÜåïáÕ ÎãðåÚÎíØãÒÙØ ÎíìÎÑíÎÜÎã áÒÖåÑ Ô ãâåïÖÒíØ áÒ-

ÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíØ ÐãÎÝÎìáÎã ÝÎáÎíÍ 

±ÎíëÎÛÎâØã àÙåïÖâåïãÕ ÝÎíëÎÛÎâØã ÏÒéãëÎÛñãÒíØ ÎÓÑÒîåïÖâÎãÕ 

ÑØáÎÑíÒÙåï áÒìÎßØ ÝÎìÜåïÖâåïãã ÔÍ ±ÎíëÎÛÎâØã ÏÒéãëÎÛñãÒíØ ×ÎáÎ-

ãÎÜ áÒìÎßåïá ÎéÎèÎîÎÛ ÙÎíåïáãÒíã ÎÓÑåïá Òã ÎÜãÖÎíÖåíÒã, ÎâÑ 

çÎìàÎéåë Ñ×ëÎí Ô ÑíÎãî åíåäÒÙÕÍ ±ÎíëÎÛÎâØã àÙåïÖâåïãÕ åíåäåïá Òã Îâã 

ÎäÚÎìÎãñåë, åí ÛÎÚêëåïá Ô ãáåïäØ ÜåìíáÎã ëíÎÍ 

µÒñÒãÎãÒíØ Ì ÜåãêìíåïÜîØÎãÒíØ äÎì ÑÒìÎÙãÒí ÎäÚÎìÎãñØ 

ÕãÖÎîñåïá ÒãÖÎíÜëåïá Òã ÝÎíëÎÛÎâØã ÏÒéãëÎÛåïÖâÎã, åíåãî ÎÓÑÒîåï-

ÖâåïãÕ ÑÒìÎÙãÒíØ ëíÎ ìÒßØ Ô åïãÒãåïá ÎÜãÖÎíÖåíÒãÍ ¢íÑâåïãñåïá ðåÚ-

ëåïá Òã ÎâÑ ÑÒìÎÙãÒíØ ÎäÚÎìÎãñÎâØã çÎâáÎããÒíÕÍ ±ÎíëÎÛÎâØã ÏÒéã-

ëÎÛñãÒíØ çÎâáÎããÒíåïá Òã ÎäÚÎìåïáÊ ÑíåäáãÒíØ ìØçØ ÐåíÛØñãÒíÕ, åíåä 

ìÒêÎÜØ ÎìÎáãÎëåí ÎãëÎÓåïâÐÒí Ì ÎâÙã: 
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¾åßñÕ áÒìÎßãÒíØ Ì ÝÎáÞåïÙëÎÛñãÒíØ ÑÒóåíáÎîØÎâØ ÒãÖÎíÜëÒÙåï 

ÝÎìÜåïÖâåïãã Ô ÝÎêìÎìåïã ÒíÜÎíÎìÌ ÎÓÑåß ÏÒéãëÎÛåïÖâÎã çÎâáÎããÒ-

íåïáÍ 

µÒìÎßãÒíØî Ì ÝÎáÎÞåïÙëÎÛñãÒíØî êìÎîëÎÛ äØãëÎÛñãÒíÕ, åíåãñ 

ÎäÚÎìåïá Òã ÏÎíÞí èÒíáÎêìØàÎããÒíØ çÎâáÎããÒíåïá, åïãÒã îÎÛí Îá-

íåïÖâåïãÍ ¸ÎÝÎÐåíÛáÎã ×ÎáÎãÎÜ îÎãÜÎîÎÛ ãâåïÖÕ ÝÎêìÎìåïã ÏÒéã-

ëÎÛñØ (ÙÎíëÎÛåïÖâÎã) ÎÓÑÒîåïÖâÎáÏ ×ÎáÎãÎÜØ ÕãÖÎîñåïá åíåä çÎâ-

áÎããÒíåïá ÜÎíåß Ô ÎàåßÎÜÎãåíÒã ÑÒóåíáÎîëÒÙÍ 

 

 

23. µ¦À¢³·¦Á¬ ¦¿ ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬  

À¦®·¹­¹¤¬¢°¢· ±¢À°¹Ãª¶¹Ã··¦Á© 

 

µÒìÎßãÒíØ Ì ÝÎáÎÞåïÙëÎÛñãÒíØ ìÎíÏÒí ìÒêÎÜØ ìÒÚãåÙåÐØÎÜÎã 

áäÎÜáÎã (àãäáÎáÏ, ÜìíáÎáÏ, ÒéÎÜîáÎáÏ) ÒãÖÎíÜëÒÙåï ÝÎìÜåïÖâåïããÒíÕ 

ÏãåïÖÎÐíëåïá  ̈ìÒÚãåÙåÐØÎÜÎã ÝÎìÜåïÖâåïããÒíåëÍ ¢âÑ ÝÎìÜåïÖâåïããÒíÕ 

åíåäÒÙåï ÝÎáÎí ÜÎìÎíåïá Òã ìÒÚãåÙåÐØÎÜÎã ðåíÞÎãáåïäãÒíØ ðåíÞÎí-

Üåïá, åíÕ ÝÎàÎÚ ØíÎÜÎãÎîãåïá Òã ÎíìÎÑíåïÖâÎã çÎâáÎããÒíåïáÍ ÀÒÚ-

ãåÙåÐØÎÜÎã äÎì ðåíÞÎãáåïäãÒí Ì ÑíÎãî ðåíÞÎíÜáÎã áÒÖåÑãÒíÕ áØòíØ-

ãÎÜÎãÎîëÎÛ ÒãÍ 

©êì ìÒÚãåÙåÐØÎÜÎã ðåíÞÎíÜåïáãÒíØ ÎíÑâåïãñãÒíØ åíåäåïá Òã 

ìëâÎÙ ãâåïÖØî åíÎÜâÎÙ äØãëÎÛñ çÎìíÎêìÒÙåï çØìÎãÒÙØåïÖâåïãÕ: ÀÒÚãå-

ÙåÐØÎÜÎã ÝÎìÜåïÖâåïããÒíØî Òã. 

V °éÒÙØåïÖâåïãÕÊ ìÎíÏÒí ìÒêÎÜØ àãäáÎáÏ áäÎÜëÒÙåï ×ÎáÎãÎÜ Î-

éÎãî ñÎâñÎâáÎã áÒìÎßãÒíØ Ì ÝÎáÎÞåïÙëÎÛñãÒíØ ÒãÖÎíÜëÒÙåï åïãÎÜåï-

Öâåïãã Ô: 

V ¦éÎÜîÒÙØåïÖâåïãÕÊ ØãæÕ åíåäëåïá Ô Îáåïí ÒéÎÜîáÎã áØÎîåïÖâåïã 

ÞÌÎëåíÒÙåï åïãÎÜåïÖâÎáÏ: 

V °ìíáÎáÏ áäÎÜÒÙØåïÖâåïãÕÊ ØãæÕ åíåäëåïá Ô Üìíåß ÐåíÛØñåë ÑâåïíØã 

áäÎÜáÎã åïãÎÜåïÖâÎáÏ: 

 

 

24. µ¦À¢³·¦Á¬ ¦¿ ±¢µ¢²¹Ã­¿¢¯Å·¦Á¬ ¸¢±¢¤¹Áµ̄¢·  

±¢À°¹Ãª¶¹Ã··¦Á© 

 

¸ÎÝÎÐåíÛáÎã ÝÎìÜåïÖâåïããÒíÕ Ïãåíåäåïá Òã áÒìÎßØ Ì ÝÎáÎÞåïÙ-

ëÎÛñØ ÒíÜÎíÎÜÒîåïÖâåïãÕ Ì ÑíÎãî ÖëØã çÎìÜÎãåïá. 
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V °íÎÜÎÜÎâåïãåïÖâåïãÕ, ØãæÕ ÐÎÓÎâØã áØèÎëÎâíåïá áÒìÎßãÒíØ Ì 

ÝÎáÎÞåïÙëÎÛñãÒíØ ÏÎíÞí èÒíáÎêìØàÎããÒíåïá òñêØÑÎîáÎãÕ ÑØáÎÑíÒÙåï 

ÝÎìÜåïÖâåïãã Ô: 

V °íÎÜÎÑØáÎîÜåïãåïÖâåïãÕ, ØãæÕ Ïãåíåäëåïá Ô ÏÎíÞí èÒíáÎêìØàÎã-

ãÒíåïá áÒìÎßãÒíØ Ì ÝÎáÎÞåïÙëÎÛñãÒíØ áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíØ 

çÎÝçÎãáÎáÏ: 

V µÎäÎÜÎâåïãåïÖâåïãÕ, ØãæÕ Ïãåíåäëåïá Ô äðáÎã ×ÎáÎãÎÜ áÒìÎßãÒ-

íØ Ì ÝÎáÎÞåïÙëÎÛñãÒíØ áÒÜÒíÌåïâÖãÒíØ ÎíìÎñØã äÒíìÒíØ ñÎâñÎâáÎãÕ 

ÑØáÎÑíÒÙåï åïãÎÜåïÖâÎáÏ: 

V ´ÎéÎÐÎÖÎÜÎâåïãåïÖâåïãÕ, ØãæÕ Ïãåíåäëåïá Ô áØèåïÜÎâØã àÎéÎ-

ÐÎâÖáÎã ÎÓÑÒîåïÖâÎãÕ ÑØáÎÑíÒÙåï åïãÎÜåïÖâÎáÏ: 

  

 

¢½¢¼¢¥Á¢·Å·¦Á ¤­¹Ã® ¦ÁÁ¹Á¥¬ ¿¦Á¢£¦Á¶¢­ 

 

±ÎáÎçÎìÎêÚÎãÒîíåï çÎìÎêÚÎããÒíÕ. 

 



 60 

¿ÒíÎÜÎãÐãØí ãÎÚÎÑÎêåïÖâÎã ÎãÑÎáãÒíØ ÝÎèåíÑÎÜÎãåïÖâåïãÕ. 
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¤­¹Ã® IV . ¦Á°¢ª-¢ ®̄¢ ·̄¢¶¬· ±¢µ¢²¹Ã­¿¢¯Å·¦Á 

 

25. ¦Á°¢ª 

 

¦íÜÎÖÕ (Fe) ÒíÜíÎÜÒßÌØ ÎáÒãÎìÎíÎÛëÎÛ áÒìÎßãÒíØî ÔÊ ÒíÜíåíÑÕ 

ÎÙâåïáØãØî ÝÒìå: »ÎíÓ ãâåïÖ ÒíÜÎÖÕ ÜéÒÙØ (ÑâåïíÎÜåïé) áÒìÎß Ô, åïãØ Îí-

ÛÎÖÎ-êçØìÎÜ Ðåïâã, áÒÛ ñØáØÎÜÎã éÒÎÜîØÎãÒíØ ÜÎíåßåïÖâåïã: ¦íÜÎÖØ 

áÎÜÒíÒêÕ (ÒíÒêÎäÒíìÕ) ÎíÎÐ ñÎâñÎâëåïá Ô (ÜåéåÓØÎâØ (ÜÎíÛí áÎíáØã-

ãÒíØ áÎÜÒíÒêãÒíØ ñÎâñÎâåïá, ÜÒíåïá, åïìåïá) Ô ÒãÖÎíÜëåïá) ÏÎíÞí èÒí-

áÎêìØàÎããÒíåïá ÜÎá áÖãåÙåíìØ ÏÎíÞí ÚåãÎëåïÖâÎã ÑÒçñåïá: µÎñåïí 

ÖÖëÎÛØãåïá ÒíÜÎÖÕ Îâíëåïá Ô, ØêÜ áÎãíÎîíëÎÛ ëØàÎÜåïá ØãñãÎÎâíëåïá Ô 

ãÎÌ áÖãåÙåíìåïá: 

¾åëåíÎÏÎí ÒíÜÎÖ ÎãëÎãåïá Òã æãæØã ñÎãÎÜåïÖâÎáÏ ÚÎéãåïíÑãÒí 

çÎíåïãÎÜåß (áØãæÌ 0,8 %) Øí ÝÎáÎÞåïÙëÎÛñÕ: ¢âÑ ÚÎéãåïíÑãÒíÕ çÎÝçÎ-

ãåïá Òã áÎñåïí áÒìÎßØ ðÎðÜåïÖâåïãÕ Ì çÙÎêìØÜåïÖâåïãÕ (ÜÒíçÎíÎãëå-

ßåïÖâåïã): £Îâî ÐåíÛãÎÜÎãåïá ÝÎàÎÚÎÜØ òÐìÎÐåíÛåïá Òã ÒíÜÎÖ-ÎÛ-

ÚÎÛãÎâØã ÝÎáÎÞåïÙëÎÛñãÒíÕ, ØãæçÒê ãÎÌ ÏÎíÒÙÎëåß áÒìÎßãÒíØ (ñíåá, 

áÎãÐÎã, ãØÜÒÙ Ì ÎâÙã) ÝÎëÒÙåïáãÒíåë æ×ÎãÐåìëåß çåßçÎìãÒíÕ: 

 

£ãåïÖâÎã áÒè ÒíÜÎÖÕ áÎñåïí ìÒñåë ÝÎÓëÎÑÒç Ô ÝÎãÑØçåïá, ÝÎàÎ-

ÚÎÜØ Îâã ÝÎãÑØçåïá Ô ÒíÜÎÖ-ãØÜÒÙÎâØã ÝÎãñÎñÎíØ ÏÎßÎÑíåïÖâåïãåïá: 

¦íÜíÎÜÒßÌåïá ÒíÜÎÖØ ìÎíÎÛëÎÛåïÖâåïãÕ 4,65 % ÔÊ æåííåíÑ ìÒßÕ ÖÖëÎÛ-

ãØî, êØÙØîØåïáØî Ì ÎÙâåïáØãØî ÝÒìå: ¦ãÖÎÑíëåïá Ô ãÎÌ, åí ÒíÜÎÖÕ ÜÎÓáåïá 

Ô ÒíÜíØ áØèåïÜØ áÒÛ áÎêÕ:  

±ÎâìãØ Òã ÝÎãñÎñÎíÒíØ Ì ÝÎãñÎãâåïÖÒíØ áÒÛ ñÎãÎÜåïÖâåïã, åíåãñ 

çÎíåïãÎÜåïá Òã ÒíÜÎÖ: ¤åíÛãÎÜÎã ãäÎãÎÜåïÖâåïã åïãÒã. ÜÎíáØí ÒíÜÎ-

ÖÕ (ÝÒáÎìØìÕ)` Fe2O3, çÎíåïãÎÜåïá Ô áØãæÌ 70 % ÒíÜÎÖ, áÎÐãØêÎÜÎã Òí-
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ÜÎÖØ ÝÎãñÎñÎíÕ (áÎÐãÒìØì)Ê FeO Å Fe2O3 ÜÎá Fe3O4, çÎíåïãÎÜåïá Ô 

72,4 % ÒíÜÎÖ, äÎÐÎãÎÜÎÐåïâã ÒíÜÎÖØ ÝÎãñÎñÎí (ÐÒÖØì Ì ÝØÑíåÐåÒÖØÑ) 

ÝÎáÎçÎìÎêÚÎãÎÏÎí FeOOH Ì FeOOH Å nH2O: 

¤ÒÖØìÕ Ì ÝØÑíåÐåÔÖØìÕ ÝÎãñÎñÎíÒí Òã, åíåãñ ÝÎàÎÚ ÞÌÎëåíëåïá 

Òã ÒíÜíØ áÎÜÒíÌåïâÖåïáÊ ÎíÌÎâØã éÎÑØÎîØÎâØ, èíØ óØÓØÜÎÜÎã Ì ñØáØÎ-

ÜÎã, áÖãåÙåíìØ Ì ÜÒãÑÎãØ òíÐÎãØÓáãÒíØ ÎÓÑÒîåïÖâåïããÒíØ ÎíÑâåïãñØî: 

¥íÎãñ êìÎãåïá Òã ÎâêçÒê ÜåæëÎÛ  ÒíÜÎÖÒ ÐÙÚÎíÜ¡ ìÒêñ, åíåãî ÝÓåíåï-

ÖâåïãÕ ÝÎêãåïá Ô áØ ñÎãØ ÝÎíâåïí áÒìíØ:  

 

 

26. ¢ ®̄¢̄ ¬· 

 

¢ÛÚÎÛØãÕ (C) åæ áÒìÎßÎÜÎã ñØáØÎÜÎã ìÎíí ÔÍ £ãåïÖâÎã áÒè ÝÎã-

ÑØçåïá Ô ÎÙáÎêìØ, ÐíÎóØìØ ÜÎá óåïÙÒíÒãØ ÏâåïíÒßãÒíØ ìÒêñåë, ØãæçÒê 

ãÎÌ Ðìãëåïá Ô òíÐÎãÎÜÎã (ÎÛåïÚ, ãÎëÖ, ÏåïêÎÜÎã Ì ÜÒãÑÎãÎÜÎã òí-

ÐÎãØÓáãÒí Ì ÎâÙã) Ì ÎãòíÐÎãÎÜÎã (ÜíÎñÎí, ÜÒíÎÜíØ êåÑÎ Ì ÎâÙã) ÏÎ-

ßÎÑíåïÖâÎã áÒèÍ ¢ÛÚÎÛØãÕ ÙÎâã ìÎíÎÛåïá åïãØ, êÎÜÎâã ÒíÜíØ ÜÒßÌåïá 

ãíÎ çÎíåïãÎÜåïÖâåïãÕ 0,19 % ÔÍ ¢ÛÚÎÛØãÕ ÜØíÎéåïá Òã çÎíÓ ãâåïÖÒíØ 

ìÒêñåë, òíØãÎÜÊ ÏÎîØ ÖÎãÜÎí×Òñ ÎÙáÎêìØî, áÒÛ ãäÎãÎÜåïÖâåïã åïãØ 

ìÒÚãØÜÎÜÎã ÎÙáÎêìÕ ÝßÜåß Ì Üìíåß ÐåíÛØñãÒíØ çÎìíÎêìáÎã áÒèÍ 

ÄÎâìÎÛåïÚÕ Ì ÎâÙ ÎÛÚÎÛãØ ÎáåíóÎâØã ÞÌÒí òÐìÎÐåíÛåïá Òã ÐåïãÎÓíÜ-

áÎã, ÐåïãÎÖÎðáÎã, áÎñíáÎã, ÓìáÎã, ÐÎÓÒíØ áÎÜÎÜÙÎãáÎã (ÎÑêåí-

Ïåïá) ÝÎáÎí, ìÒÚãØÜÎâåïáÍ ¢ÛÚÎÛãØ áØÎîåïÖâåïãÕ áÒìÎßãÒíØ ÝÒìÊ ÜÎí-

ÏØÑãÒíÕ ìÎíÏÒíÎÜëåïá Òã ÏÎíÞí ÜÎíÛíåïÖâÎáÏÍ ¢ÛÚÎÛØãÕ áìãåïá Ô ÝÎ-

áÎÞåïÙëÎÛñãÒíØ áÒè Ì åíçÒê ñØáØÎÜÎã ìÎííØ ÜÎíÐÎëØàÎÜåë, Ì åíçÒê 

ÜÎíÏØÑÍ £ÎíÞí èÒíáÎêìØàÎããÒíåïá ÝÎáÎÞåïÙëÎÛñãÒíØ áÎÜÒíÌåïâÖÕ ÝÎ-

ÐÒîãÒÙåë ÎÛÚÎÛãåë, ÎâÑ áÎÜÒíÌåïâÖãÒíÕ ÞÒéñ Òã ÏÒíåïá ÏÎíÞí ÜÎíÛíåï-

Öâåïã Ì áÎäÎÜÎâåïãåïÖâåïãÍ  
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27. »¹³»¢À·¦Á 

 

»åßçÎìãÒí Üåæëåïá Òã Îâã ÒíÜÎÖ-ÎÛÚÎÛãÎâØã ÝÎáÎÞåïÙëÎÛñãÒíÕ, 

åíåãîåïá ÎÛÚÎÛØãÕ çÎíåïãÎÜåïá Ô áØãæÌ 2,14 %: ©êì ñØáØÎÜÎã ÏÎßÎÑ-

íåïÖâÎã çåßçÎìãÒíÕ ÙØãåïá Òã. 

ü ¢ÛÚÎÛãÎâØã, 

ü ­ÒÐØíëÎÛ (ÏÎíÒÙÎëëÎÛ)Í 

¬íÒãî ÝÒíÖØã ÎÛÚÎÛãÎâØã çåßçÎìãÒíÕ ÜÎíåß Òã ÙØãÒÙÊ 

ü îÎÛíÎÛÚÎÛãÎâØãÊ áØãæÌ 0,25 % ÎÛÚÎÛãØ çÎíåïãÎÜåïÖâÎáÏ, 

ü áØèØãÎÛÚÎÛãÎâØãÊ 0,25-0,60 % ÎÛÚÎÛãØ çÎíåïãÎÜåïÖâÎáÏ, 

ü ÏÎíÞíÎÛÚÎÛãÎâØãÊ 0,60 % Ì ÎëÒÙØ ÎÛÚÎÛãØ çÎíåïãÎÜåïÖâÎáÏÍ 

­ÒÐØíëÎÛ çåßçÎìãÒíÕ ÜÎíåß Òã ÙØãÒÙÊ 

ü îÎÛíÙÒÐØíëÎÛÊ áØãæÌ 2,25 % ÙÒÐØíåß ìÎííÒíØ çÎíåïãÎÜåïÖâÎáÏ, 

ü áØèØãÙÒÐØíëÎÛÊ áØãæÌ 2,25-10 % ÙÒÐØíåß ìÎííÒíØ çÎíåïãÎÜåï-

ÖâÎáÏ, 

ü ÏÎíÞíÙÒÐØíëÎÛÊ 10 % Ì ÎëÒÙØ ÙÒÐØíåß ìÎííÒíØ çÎíåïãÎÜåïÖâÎáÏÍ 
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©êì ãäÎãÎÜåïÖâÎã çåßçÎìãÒíÕ ÑÎêÎÜÎíÐëåïá Òã ÝÒìÌâÎÙ ÚáÏÒíåë. 

ü °ÎéåïîëÎÛñÎâØãÊ ãÎÚÎìÒêëÎÛ äØãÎíÎíÎÜÎã Ì áÒñÒãÎäØãÎ-

ÜÎã äØãëÎÛñãÒíØ çÎìíÎêìáÎã ÝÎáÎí: 

ü ¤åíÛØñÎâØã, åíåãîØî çÎìíÎêìåïá Òã Üìíåß, æÎðØæ, ÑíåäáãÒí Ì 

ÎâÙ ÐåíÛØñãÒíÍ ¢âê çåßçÎìãÒíåïá ÎÛÚÎÛãØ çÎíåïãÎÜåïÖâåïãÕ 

0,65 % Ì ÎëÒÙØ Ô: 

ü ±ÎìåïÜ óØÓØÜÎÜÎã ÝÎìÜåïÖâåïããÒíåë çåßçÎìãÒí, òíØãÎÜÊ åíå-

äÎÜØ áÎÐãØêÎÜÎã ÏãåïÖÎÐØí ÜÎá ðåñí ÐÛÎâØã ñÎâñÎâáÎã Ðåí-

ÛÎÜØî, ÔÙÒìíÎìÒÚãØÜÎÜÎã çåßçÎìÕ, ÐÒíØãëÎíÕ (çåßçÎìØ Ì 

ãØÜÒÙØ ÝÎáÎÝÎÙëÎÛñ):  

ü ±ÎìåïÜ ñØáØÎÜÎã ÝÎìÜåïÖâåïããÒíåë çåßçÎìãÒí, òíØãÎÜÊ æ×Îã-

Ðåìëåß, ÜíÎÜÎÜÎâåïã Ì ÜíÎÜÎÑØáÎîÜåïã çåßçÎìãÒíÍ 

 

°ÎÚëÎÛ ëãÎêÎÜÎí ÚÎéãåïÜãÒíØÊ ÛÛåïáÏ Ì óåêóåí çåßçÎìãÒíÕ ÏÎ-

×Îãëåïá Òã ÝÒìÌâÎÙ ÚáÏÒíØ. 

ü ¾åëåíÎÜÎã åíÎÜØÊ áØãæÌ 0.06 % ÛÛáÏØ Ì áØãæÌ 0,07 % óåêóåíØ çÎ-

íåïãÎÜåïÖâÎáÏ: 

ü ¹íÎÜâÎÙÊ áØãæÌ 0.06 % ÛÛáÏØ Ì âåïíÎñÎãæâåïíåïá ÎéÎãÞØã óåêóåíØ 

çÎíåïãÎÜåïÖâÎáÏ: 

ü £ÎíÞíåíÎÜÎÜÎãÊ áØãæÌ 0.25 % ÛÛáÏØ Ì óåêóåíØ ÎíåïãÎÜåïÖâÎáÏ: 

ü ±ÎìåïÜ ÏÎíÞíåíÎÜÎÜÎãÊ áØãæÌ 0.15 % ÛÛáÏØ Ì áØãæÌ 0,25 % óåêóå-

íØ çÎíåïãÎÜåïÖâÎáÏ: 
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©êì çåßçÎìØî ÖÖëÎÛãØ ÝÒéÎîáÎã ÎêìØàÎãØî, ÎâêØãñã Õêì 

ÖÖëÎÛãÎÓÒíÛáÎã ÎêìØàÎãØ çåßçÎìãÒíÕ ÙØãåïá Òã. 

±ÎãÑÎíìëÎÛÊ ÙíØë ÖÖëÎÛãÎÓÒíÛëÎÛ, ÎâÑçØêØ çåßçÎìãÒíØ áÎÜãØ-

äØ ëÒíèåïá ãäÎãÎÜëåïá Ô «ʩʧ»: 

¦éÎîåßÊ ÖåïâÙ ÖÖëÎÛãÎÓÒíÛëÎÛ, ÎâÑçØêØ çåßçÎìãÒíØ áÎÜãØäØ ëÒí-

èåïá ãäÎãÎÜëåïá Ô «ʢʧ»: 

°ØêÎÝÎãÑÎíìëÎÛÊ ÓÏÎßÒîãÒÙåë ëÒíÕ ãäëÎÛ ÎéÎèØã ÒíÜåïêØ áØèÌ, 

ÎâÑçØêØ çåßçÎìãÒíØ áÎÜãØäØ ëÒíèåïá ãäÎãÎÜëåïá Ô «ʧʩ»: 

 

 
 

¾åëåíÎÜÎã åíÎÜØ ÎÛÚÎÛãÎâØã çåßçÎìãÒíÕ êìåíÎÏÎ×Îãëåïá Òã 

ãÎÌ Õêì áÎìÎÜÎíÎíáÎã ÒíÒñ ÚáÏØ. 

V ɸ ÚåïáÏ, áÎìÎÜÎíÎíëåïá Ô êçÎéåßãÒíØã Õêì áÒÚÎãØÜÎÜÎã 

ÝÎìÜåïÖâåïããÒíØÍ ¢âêçØêØ çåßçÎìÕ ÜÎíåß Ô åïãÒãÎÙ ÛÛåïáÏØ Ì 

óåêóåíØ ÏÎíÞí çÎíåïãÎÜåïÖâåïã: 

V ɹ ÚåïáÏ, áÎìÎÜÎíÎíëåïá Ô êçÎéåßãÒíØã Õêì ñØáØÎÜÎã ÝÎìÜåï-

ÖâåïããÒíØ: 

V ɺ ÚåïáÏ, áÎìÎÜÎíÎíëåïá Ô êçÎéåßãÒíØã ÒíÎäÚÎëåíëÎÛ áÒÚÎ-

ãØÜÎÜÎã Ì ñØáØÎÜÎã ÝÎìÜåïÖâåïããÒíØ: 

°ÎÚëÎÛ çÎÝÎãèëåß îåïîÎãØäãÒíØîÊ ÎáíåïÖâÎã êÎÝáÎã, ÝÎíÎÏÒ-

íÎÜÎã ÒíÜÎíÎîåïá, êÝåïãåïÖâÎã ÎêìØàÎã, êÎéÕ ëØàÎÜåïá Ûéåïá, âåïíÎ-

ñÎãæâåïí ÚáÏØ çåßçÎìÕ ÏÎ×Îãëåïá Ô ÎíÎÏÎÜÎã ÖëÎãäÎããÒíåë ÎéÎãÞ-

ãÎîÎÛ ÜÎíÐØ, òíØãÎÜ ÎéÎèØã ÚáÏØ 3-íÑ ÜÎíÐØÍ 

 

 

28. »¹³»¢À·¦Á¬ µ¢°·¬̧ ¢¿¹Á¹Ãµ© 

 

ü ¾åëåíÎÜÎã åíÎÜØ æÙÒÐØíëÎÛ ÜÎéåïîëÎÛñÎâØã çåßçÎìãÒíÕ ãäÎ-

ãÎÜëåïá Òã «ʉʪ» ìÎéÒíåë Ì ÑíÎãî çÎâáÎãÎÜÎã áÎÜãØäã Ô ʉʪ0 áØãæÌ 
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ʉʪ6Ê ÜÎÚëÎÛ ñØáØÎÜÎã ÏÎßÎÑíåïÖâåïãØî Ì áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïã-

ãÒíØÍ ¬ãæñÎã ÏÎíÞí Ô ÎÛÚÎÛãØ çÎíåïãÎÜåïÖâåïãÕ Ì çåßçÎìØ Îáíåï-

ÖâÎã ÝÎìÜåïÖâåïãÕ, ÎãñÎã ÏÎíÞí Ô áÎÜãØäØ ÝÎáÎíÕÍ ±ÎáÎíØî ÝÒìå 

ãäëÎÛ «ɻ» ìÎéÕ îåïâî Ô ìÎÙØê áÎãÐÎãØ çÎíåïãÎÜåïÖâåïãÕÍ µÎÜãØäØ 

êÜÓÏåïá îåïâî Ô ìíëåïá çåßçÎìØ ÚåïáÏÕ, ÏÎîØ ɸ ÚáÏØî (ɸ ìÎéÕ æØ 

ãäëåïá)Í »åßçÎìØ ÜÎíÐÕ îåïâî ìÎÙåï ÝÎáÎí áÎÜãØäØ ëÒíèåïá ÎëÒÙÎîëåïá 

Ô ÝÎáÎçÎìÎêÚÎã ÜÎíÐÕ, ÎéÎèØã ÜÎíÐÕ æØ ãäëåïáÍ ÆíØãÎÜãÒí. 

¶ ʉʪ1ʢʧ2 áÎÜãØäÕ ëÒíÛÎãëåïá Ô ÝÒìÌâÎÙ ÜÒíçÊ êåëåíÎÜÎã åíÎÜØ 

ÎÛÚÎÛãÎâØã çåßçÎì, ÒéÎîåß, áÎÜãØäØ ÝÎáÎíÕ 1, ÒíÜíåíÑ ÜÎí-

ÐØ, áÎìÎÜÎíÎíëåïá Ô êçÎéåßãÒíØã Õêì áÒÚÎãØÜÎÜÎã ÝÎìÜåï-

ÖâåïããÒíØ, ɸ ÚåïáÏ (Îâê ÚáÏØ ɸ ìÎéÕ áÎÜãØäåïá æØ ãäëåïá)Í 

¶ ɺʉʪ5ɻ áÎÜãØäÕ ëÒíÛÎãëåïá Ô ÝÒìÌâÎÙ ÜÒíçÊ êåëåíÎÜÎã åíÎÜØÊ 

áÎãÐÎãØ ÏÎíÞíÎîëÎÛ çÎíåïãÎÜåïÖâÎáÏ ÎÛÚÎÛãÎâØã çåßçÎì, 

ÝÎãÑÎíìëÎÛ, áÎÜãØäØ ÝÎáÎíÕ 5, ÒíÎäÚÎëåíëÎÛ áÒÚÎãØÜÎÜÎã 

ÝÎìÜåïÖâåïããÒíåë Ì ñØáØÎÜÎã ÏÎßÎÑíåïÖâÎáÏ ÎéÎèØã ÜÎíÐØÊ 

ÚåïáÏ ɺÍ 

¶ ɺʩʪ0 áÎÜãØäÕ ëÒíÛÎãëåïá Ô ÝÒìÌâÎÙ ÜÒíçÊ êåëåíÎÜÎã åíÎÜØ ÎÛ-

ÚÎÛãÎâØã çåßçÎì, áÎÜãØäØ ÝÎáÎíÕ 0, ɹ ÚåïáÏ, ÎéÎèØã ÑÎêØ 

(ʉʪ0 ʠ ɹʩʪ0 áÎÜãØäØ çåßçÎìãÒíÕ Õêì ÖÖëÎÛãÎÓÒíÛáÎã æÒã ÏÎ-

×Îãëåïá)Í 

 

»¹³»¢À¬ µ¢°·¬̧ © ¢ ®̄¢ ·̄¬ »¢Á¹Ã·¢°¹Ãª¶¹Ã·© 

ʉʪ0 < 0.23% 

ʉʪ1 0.06 - 0.12% 

ʉʪ2 0.09 - 0.15% 

ʉʪ3 0.14 - 0.22% 

ʉʪ4 0.18 - 0.27% 

ʉʪ5 0.28 - 0.37% 

ʉʪ6 0.38 - 0.49% 

 

ºÙÒÐØíëÎÛ åíÎÜâÎÙ ÜÎéåïîëÎÛñÎâØã çåßçÎìãÒíÕ áÎÜãØäÎëåíëåïá 

Òã ÒíÜÎãØä ÖëÒíåëÊ îåïâî ìÎÙåë ÎÛÚÎÛãØ áØèØã çÎíåïãÎÜåïÖâåïãÕ ìåÜå-

êØ ÝÎíâåïíÒíåíÑÎÜÎã áÎêãÎÏÎ×ãåëÊ 05, 08, 10, 25, 40 Ì ÎâÙãÍ ¢âêçÒê çåß-

çÎìÕÊ 0.07-0.14 % ÎÛÚÎÛãØ çÎíåïãÎÜåïÖâÎáÏ ãäÎãÎÜëåïá Ô 10, çåßçÎ-

ìÕÊ 0.42-0.50 % ÎÛÚÎÛãØ çÎíåïãÎÜåïÖâÎáÏ ãäÎãÎÜëåïá Ô 45, ØêÜ çåßçÎ-

ìÕÊ 0.57-0.65 % ÎÛÚÎÛãØ çÎíåïãÎÜåïÖâÎáÏ ãäÎãÎÜëåïá Ô 60Í »åßçÎì-
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ãÒíÕÊ C<0.2 % ÑÒçñåïá, æÒãÖÎíÜëÒÙåë ÙíØë ÖÖëÎÛãÎÓÒíÛáÎã, áÎÜãØäåïá 

ÎëÒÙÎîëåïá Ô ʢʧ (ÒéÎîåß çåßçÎìãÒíØ ÝÎáÎí) Ì ʧʩ (ÜØêÎÝÎãÑÎíìëÎÛ 

çåßçÎìãÒíØ ÝÎáÎí) ìÎéÒíÕÍ ±ÎãÑÎíìÎîëÎÛ çåßçÎìãÒíØ áÎÜãØäãÒ-

íØ ëÒíèåïá ìÎéÒí æÒã ÎëÒÙÎîëåïá, òíØãÎÜ 08ʢʧ, 10ʧʩ, 15, 18ʢʧ, 20 Ì ÎâÙãÍ 

±ÎáÎíØî ÝÒìå ãäëÎÛ «ɻ» ìÎéÕ îåïâî Ô ìÎÙØê áÎãÐÎãØ çÎíåïãÎÜåïÖâåï-

ãÕ, òíØãÎÜÊ 14ɻ, 18ɻ Ì ÎâÙãÍ £ÎíÞíÎîëÎÛ ÝÎìÜåïÖâåïããÒíåë åíÎÜâÎÙ 

çåßçÎìãÒíÕ, åíåãñ òÐìÎÐåíÛëåïá Òã ÏÎíÞí àãäáÎáÏ äÎÝÎÐåíÛëåß äØã-

ëÎÛñÎáÎêÒíØ ÝÎáÎí áÎÜãØäåïá ÎëÒÙÎîëåïá Ô ʂ ìÎéÕ, òíØãÎÜÊ 15ʂ, 18ʂ, 

22ʂÍ 

°ÎéåïîëÎÛñÎâØã ÙÒÐØíëÎÛ çåßçÎìãÒíØ áÎÜãØäãÒíÕ ÏÎßÜÎîÎÛ Òã 

ìÎéÒíØî Ì ÖëÒíØîÍ ¢éÎèØã ÖëÒíÕ îåïâî Òã ìÎÙØê ÎÛÚÎÛãØ áØèØã çÎíåï-

ãÎÜåïÖâåïãÕ ìåÜåêØ ÝÎíâåïíÒíåíÑÎÜÎã æÎðÎÏÎ×ãåëÍ ÀÎéÒíÕ îåïâî Òã 

ìÎÙØê çåßçÎìØ ÏÎßÎÑíåïÖâåïãåïá ÝØáãÎÜÎã ÙÒÐÒíåß ìÎííÒíÕÍ ¢áÒã 

ìÎéØî ÝÒìå ÖëÒíÕ ãäÎãÎÜåïá Òã ÝÎáÎçÎìÎêÚÎã ìÎííØ áåìÎëåí ìå-

ÜåêÎâØã ÏÎßÎÑíåïÖâåïãÕÊ ÜÙåíÎîãÒÙåë ÎáÏåßèÎÜÎã ÖëØÍ µØãæÌ 1.5 % ÙÒÐØ-

íåß ìÎííØ çÎíåïãÎÜåïÖâÎã ÑÒçñåïá ÝÎáÎçÎìÎêÚÎã ìÎéØî ÝÒìå ÖØë 

æØ ÐíëåïáÍ ÆíØãÎÜÊ C 0.09-0.15 %, Cr 0.4-0.7 %, Ni 0.5 - 0.8 % ÏÎßÎÑíåï-

ÖâÎáÏ çåßçÎìÕ áÎÜãØäÎëåíëåïá Ô 12ʍʅ, ØêÜ C 0.27-0.34 %, Cr 2.3-2.7 %, 

Mo 0.2-0.3 %, V 0.06-0.12 % ÏÎßÎÑíåïÖâÎáÏ çåßçÎìÕÊ 30ʍ3ʄʌÍ »åßçÎ-

ìåïá ÛÛåïáÏØ Ì óåêóåíØ êÎÝáÎãÎðÎÜ ñÎãÎÜåïÖâåïãÕ îåïâî ìÎÙåï ÝÎáÎí 

Ì, åí ÎâÑ çåßçÎìÕ çÎìÜÎãåïá Ô ÏÎíÞåíÎÜÎëåí ÚáÏØã áÎÜãØäØ ëÒíèåïá 

ÎëÒÙÎîëåïá Ô ɸ ìÎéÕÍ ±ÎìåïÜ ÏÎíÞíåíÎÜ çåßçÎìãÒíØ, åíåãñ ÒãÖÎíÜ-

ëÒÙ Òã ÔÙÒÜìíÎÚÎíÎáÎâØã ëÒíÎÞåïÙáÎãÊ ÎçÎÝåëÒÙåë êåïÙóØÑãÒíØî òñ-

êØÑãÒíØî áÎñíëÎÛåïÖâåïãÕ, áÎÜãØäãÒíØ ëÒíèåïá ÎëÒÙÎîëåïá Ô ÐÛØÜåë ʐ 

ìÎéÕÍ ÆíØãÎÜãÒíÊ 12ʍ2ʅ4ɸ, 15ʍ2ʄɸ, 18ʍɻ-ʐ, 20ʍɻʅʊʈ-ʐÍ 

²åïÙáÎã ÜÎéåïîëÎÛñÎâØã çåßçÎìãÒíÕ áÎÜãØäÎëåíëåïá Òã ãåïâã 

ÜÎíÐåë, Øãæ-åí åíÎÜâÎÙ Ì Ì ÙÒÐØíëÎÛ çåßçÎìãÒíÕÍ ÀÎíÏÒíåïÖâåïãÕ áØÎâã 

ÜÎâÎãåïá Ô ãíÎãåïá, åí ÞåïÙáÎã çåßçÎìãÒíØ áÎÜãØäØ ëÒíèåïá Ñíëåïá Ô ʃ 

ìÎéÕ, òíØãÎÜÊ 15ʃ, 20ɻ1ʌʃ, 35 ʍɻʃÍ 

¸ØãÎíÎíÎÜÎã çåßçÎìãÒíÕ ãäÎãÎÜëåïá Òã ʉ ìÎéåë Ì ÖëÒíåëÊ ÝÎ-

áÎçÎìÎêÚÎã çåßçÎìØ ãëÎÓÎÐåïâã ÝåêåïãåïÖâÎã êÎÝáÎãØÍ µÎÜãØäØ 

ëÒíèåïá ʂ ìÎéÕ îåïâî Ô ìÎÙØ çåßçÎìØ ÏÎíÞíÎîëÎÛ ñÎâñÎâåïáÎÜÎâåï-

ãåïÖâåïãÕ (ÜåéåÓØÎÜÎâåïãåïÖâåïãÕ), ʊ ìÎéÕÊ ÐÙåîëÎÛñØ èÒíáÎÜÎâåïãåïÖâåï-

ãÕ, ØêÜ ɼ ìÎéÕÊ çßãÞØ ÏÎíÞíÎîëÎÛ ñÎãÎÜåïÖâåïãÕ, òíØãÎÜãÒíÊ ʉ255, 

ʉ345ʊ, ʉ390ʂ, ʉ440ɼÍ 

¤ãÑÎéÎãîñÎÜÎÙÎâØã çåßçÎìãÒíÕ áÎÜãØäÎëåíëåïá Òã ʐʍ ìÎéÒ-

íåë, åíåãîØî ÝÒìå îåïâî Ô ìíëåïá ñíåáØ çÎíåïãÎÜåïÖâåïãÕ ìåÜåêØ ìÎê-



 68 

ãåíÑÎÜÎã æÎðÎÏÎ×ãåëÍ Ù̈ÒÜìíÎÚÎíÎáÎâØã ëÒíÎÞåïÙáÎã ÒãÖÎíÜëÎÛ 

çåßçÎìãÒíØ áÎÜãØäØ ëÒíèåïá ÎëÒÙÎîëåïá Ô ÐÛØÜåë ãåïâãçÒê ʐ ìÎéÕÍ Æ-

íØãÎÜãÒíÊ ʐʍ15, ʐʍ20ʉɻ, ʐʍ4-ʐÍ 

¢ëìåáÎìÎâØã çåßçÎìãÒíØ áÎÜãØäãÒíÕ êÜêëåïá Òã ɸ ìÎéåëÍ ¦ÖÒ 

çåßçÎìÕ ÙÒÐØíëÎÛ Ô ÜÎçÎíåë, ÎçÎ áÎÜãØäÕ êÜêåïá Ô ɸʉ ìÎéÒíåëÍ 

µâåïê ìÎííÒíØ ÏÎßÎÑíåïÖâåïãÕ îåïâî Ô ìíëåïá ãåïâã ÜÎíÐåë, ØãæçÒê ÙÒÐØí-

ëÎÛ ÜÎéåïîëÎÛñÎâØã çåßçÎìãÒíåïá, òíØãÎÜÊ ɸ20, ɸ40ɻ, ɸʉ14, 

ɸʉ38ʍɻʄÍ 

¤åíÛØñÎâØã çåßçÎìãÒíØ áÎÜãØäÎëåíåïáÕ. 

ü ºÙÒÐØíëÎÛ ÎÛÚÎÛãÎâØã ÐåíÛØñÎâØã çåßçÎìãÒíÕ êìåíÎÏÎ×Îã-

ëåïá Òã åíÎÜâÎÙ Ì ÏÎíÞíåíÎÜ æÙÒÐØíëÎÛ ÎÛÚÎÛãÎâØã ÐåíÛØñÎâØã çåß-

çÎìãÒíØ Ì ÑíÎãñ áÎÜãØäÎëåíëåïá Òã ÝÒìÌâÎÙ ÜÒíç. 

¶ ¹íÎÜâÎÙ ÐåíÛØñÎâØã çåßçÎìãÒíÕ ãäÎãÎÜëåïá Òã ʋ ìÎéåë Ì ÖëÒ-

íåë, åíåãñ îåïâî Òã ìÎÙØê ÎÛÚÎÛãØ áØèØã çÎíåïãÎÜåïÖâåïãÕ ìåÜåêØ ìÎ-

êÒíåíÑÎÜÎã æÎðÎÏÎ×ãåë, òíØãÎÜÊ ʋ7 çåßçÎìÕ çÎíåïãÎÜåïá Ô 0.65-

0.74 % ÎÛÚÎÛØã, ʋ10-ÕÊ 0.95-1.04 %, ØêÜ ʋ13-ÕÊ 1.25-1.35 %Í 

¶ £ÎíÞíåíÎÜ ÎÛÚÎÛãÎâØã ÐåíÛØñÎâØã çåßçÎìãÒíØ áÎÜãØäØ ëÒí-

èåïá ÎëÒÙÎîëåïá Ô ɸ ìÎéÕ, òíØãÎÜÊ ʋ8ɸ, ʋ12ɸÍ  

¶ ¬ãæçÒê åíÎÜâÎÙ, ÎâãçÒê ÔÙ ÏÎíÞíåíÎÜ ÐåíÛØñÎâØã çåßçÎìãÒíØ 

áÎÜãØäãÒíåïá ÜÎíåß Ô ÙØãÒÙ ɻ ìÎéÕ, ØãæÕ îåïâî Ô ìÎÙØê çåßçÎìåïá áÎã-

ÐÎãØ ÏÎíÞíÎîëÎÛ çÎíåïãÎÜåïÖâåïãÕ, òíØãÎÜÊ ʋ8ɻ, ʋ8ɻɸÍ 

¶ ­ÒÐØíëÎÛ ÐåíÛØñÎâØã çåßçÎìãÒíÕ áÎÜãØäÎëåíëåïá Òã ãåïâã 

ÜÎíÐåë, Øãæ-åí ÙÒÐØíëÎÛ ÜÎéåïîëÎÛñÎâØã çåßçÎìãÒíÕÍ ÀÎíÏÒíåïÖâåïãÕ 

áØÎâã ÜÎâÎãåïá Ô ÎÛÚÎÛãØ çÎíåïãÎÜåïÖâåïãÕ îåïâî ìëåß ÖëÒíØ áÒèÍ ¢Û-

ÚÎÛãØ çÎíåïãÎÜåïÖâåïãÕ ãåïâãçÒê îåïâî Ô ìíëåïá áÎÜãØäØ êÜÓÏåïáÊ ìåÜå-

êØ ìÎêÒíåíÑÎÜÎã æÎðÎÏÎ×ãåë, ÎâÙ åí ÖÒ ÜÎéåïîëÎÛñÎâØã çåßçÎìãÒ-

íØ ÝÎáÎí ãÎÚÎìÒêëÎÛ æÎðÎÏÎ×ãåëÍ ¦ÖÒ ÐåíÛØñÎâØã ÙÒÐØíëÎÛ çåß-

çÎìãÒíåïá ÎÛÚÎÛãØ çÎíåïãÎÜåïÖâåïãÕ áåì 1.0 % Ô, ÎçÎ áÎÜãØäØ êÜÓ-

Ïåïá Îâã îåïâî æØ ìíëåïáÍ £ÒíÒãñ òíØãÎÜãÒíÊ 4ʍ2ɺ5ʄʌ çåßçÎìÕ çÎíåï-

ãÎÜåïá Ô C 0.3-0.4 %, Cr 2.2-3.0 %, W 4.5-5.5 %, Mo 0.6-0.9 %, V 0.6-0.9 %, 

ØêÜ ʍɺɻ çåßçÎìÕÊ C 0.9-1.05 %, Cr 0.9-1.2 %, W 1.2-1.6 %, Mn 0.8-1.1 %: 

¶ ¢íÎÐÎÝÎì çåßçÎìãÒíÕ áÎÜãØäÎëåíëåïá Òã ʈ ìÎéåë, åíØî ÝÒìå 

ÖëÒíÕ îåïâî Òã ìÎÙØê ëåÙóíÎáØ ìåÜåêÎâØã æÎðÎÏÎ×ØãÕ çåßçÎìåïáÍ ¬ 

ìÎíÏÒíåïÖâåïã ÙÒÐØíëÎÛ çåßçÎìãÒíØ, ÎíÎÐÎÝÎì çåßçÎìãÒíØ áÎÜãØ-

äåïá ñíåáØ Ì ÎÛÚÎÛãØ çÎíåïãÎÜåïÖâåïããÒíÕ îåïâî æØ ìíëåïáÍ £åÙåí ÎíÎ-

ÐÎÝÎì çåßçÎìãÒíåïá ñíåáØ çÎíåïãÎÜåïÖâåïãÕ ÜÎÓáåïá Ô áåì 4 % Ô, ÎÛ-

ÚÎÛãØ çÎíåïãÎÜåïÖâåïãÕ ÝÎáÎáÎêãåíÒã Ô ëÎãÎÑØåïáØ ñÎãÎÜåïÖâÎãÕÍ 
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µÎÜãØäåïá ʌ ìÎéÕ, åíÕ îåïâî Ô ìÎÙØê ëÎãÎÑØåïáØ çÎíåïãÎÜåïÖâåïãÕ, 

îåïâî Ô ìíëåïá áØÎâã Îâã ÑÒçñåïá, ÒÖÒ ÑíÎ çÎíåïãÎÜåïÖâåïãÕ ÎëÒÙØ Ô 2.5 

%-ØîÍ ±ÎäëØ ÎéãÒÙåë ëÒíÕ ãäëÎÛÕ ÏÒíÒãñ òíØãÎÜãÒíÊ ʈ6ʄ5 çåßçÎìÕ åï-

ãØ ÝÒìÌâÎÙ ÏÎßÎÑíåïÖâåïÕÊ ʉ 0.82-0.9 %, Cr 3.8-4.4 %, Mo 4.8-5.3 %, V 1.7-

2.1 %, W 5.5-6.5 %, ØêÜ ʈ6ɸʄ5ʌ3 çåßçÎìÕÊ ʉ 0.95-1.05 %, Cr 3.8-4.3 %, Mo 

4.8-5.3 %, V 2.3-2.7 %, N 0.05-0.1 %, W 5.7-6.7 %Í 

¶ º×ÎãÐåìëåß çåßçÎìãÒíØ áÎÜãØäÕ ÜÎÓáëÎÛ Ô ìÎéÒíØî åï ÖëÒ-

íØî Ì ÞÌÎëåíëåïá Ô ãåïâã êÜÓÏåïãñåë, Øãæ åí ÜÎéåïîëÎÛñÎâØã ÙÒÐØíëÎÛ 

çåßçÎìãÒíØãÕÍ ²åïÙáÎã æ×ÎãÐåìëåß çåßçÎìãÒíØ áÎÜãØäåïá ÎëÒÙÎî-

ëåïá Ô ʃ ìÎéÕÍ £ÒíÒãñ òíØãÎÜãÒíÊ C < 0.08 %, Cr 17.0-19.0 %, Ni 9.0-11.0 %, 

Ti 0,5-0.7 % ÏÎßÎÑíåïÖâÎáÏ æ×ÎãÐåìëåß çåßçÎìØ áÎÜãØäÎëåíåïáã ÔÊ 

08ʍ18ʅ10ʊ, ØêÜ 16ʍ18ʅ12ʉ4ʊʖʃ ÞåïÙáÎã æ×ÎãÐåìëåß çåßçÎìØ ÏÎßÎÑ-

íåïÖâåïãã ÔÊ C 0.13-0.19 %, Cr 17.0-19.0 %, Ni 11.0-13.0 %, Si 3.8-4.5 %, Ti 0.4-

0.7 %, Al 0.13-0.35 %Í ¢âã ÑÒçñåïá, ÒÖÒ æ×ÎãÐåìëåß çåßçÎìÕ êìÎîëÒÙ Ô 

ÔÙÒÜìíÎÚÎíÎáÎâØã ëÒíÎÞåïÙáÎáÏ, ÎçÎ Øí áÎÜãØäåïá Ô, ØãæçÒê åí ÙÒ-

ÐØíëÎÛ çåßçÎìãÒíåïá, ÎëÒÙÎîëåïá Ô ÐÛØÜåë ʐ ìÎéÕ, òíØãÎÜÊ 

06ʍ16ʅ15ʄ3ɹ-ʐÍ £ÎîØ ÑíÎãØî ãäëÎÛ çåßçÎìãÒíØ áÎÜãÚäãÒíåïá ÎëÒ-

ÙÎîëåïá Ô ÝÒìÌâÎÙ ãäÎãÎÜåïáãÒíÕ. 

¶ ɺɼÊ ëÎÜåïáÎÎßÒßÎâØã ëÒíÎÞåïÙåïá, òíØãÎÜÊ 09ʍ16ʅ4ɹ-ɺɼ, 

¶ ɺʀÊ ëÎÜåïáÎØãÑåïÜîØåã ëÒíÎÞåïÙåïá, òíØãÎÜÊ 03ʍ18ʅ10-ɺʀ, 

¶ ʕʃÊ ÔÙÒÜìíåãÎàÎéÎÐÎâÖÎâØã ëÒíÎÞåïÙåïá, òíØãÎÜÊ 03ʅ18ʂ9ʄ5ʊ-ʕʃ, 

¶ ɻʈÊ ÐÎÓÎÖÖëÎÛãÎâØã Óìåïá, òíØãÎÜÊ 04ʍ15ʉʊ-ɻʈ , 

¶ ʀɼÊ ëÎÜåïáÎØãÑåïÜîØåã ëÒíÎÞåïÙåïá ÝÒìÎÐÎ ëÎÜåïáÎÎßÒßÎâØã 

ëÒíÎÞåïÙåïá, òíØãÎÜÊ ʕʇ14-ʀɼ, 

¶ ʇɼÊ çÙÎÓáÎâØã ëÒíÎÞåïÙåïá ÝÒìÎÐÎ ëÎÜåïáÎÎßÒßÎâØã ëÒíÎÞåï-

Ùåïá, òíØãÎÜÊ ʍʅ45ʅɺʊʖɹʈ-ʇɼ, 

¶ ʇɼÊ ëÎÜåïáÎØãÑåïÜîØåã ëÒíÎÞåïÙåïá ÝÒìÎÐÎ ÔÙÒÜìíåãÎàÎéÎ-

ÐÎâÖÎâØã ëÒíÎÞåïÙåïá, òíØãÎÜÊ ʕʇ989-ʀʃ: 

 

 

29. ª¹Ã¼¦Á 

 

ªåïèÕ ÒíÜÎÖ-ÎÛÚÎÛãÎâØã ÝÎáÎÞåïÙëÎÛñ Ô, åíåïá ÎÛÚÎÛãØ çÎíåï-

ãÎÜåïÖâåïãÕ 2,14 % Ì ÎëÒÙØ ÔÍ ªåïèÕ çÎíåïãÎÜåïá Ô ãÎÌ ÚÎéãåïÜãÒí, Øãæ 

åí åïãÒã çåßçÎìãÒíÕÊ áØÎâã ÎëÒÙØ äÎì ñÎãÎÜåë Ì åíåãñ æÒã ÎÓÑåïá Öåï-

èØ ÜÎÓáåïÖâÎã Ì ÝÎìÜåïÖâåïããÒíØ ëíÎÍ  

©êì ÎÛÚÎÛãØ ëØàÎÜØî ÖåïèÒíÕ ÙØãåïá Òã` 
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ü ¾çØìÎÜ ÖåïèÊ ÎáÏåßè ÎÛÚÎÛØãÕ Ðìãëåïá Ô ÜÎçÎÜîëÎÛ ëØàÎ-

ÜåïáÊ ÒíÜÎÖØ ÜÎíÏØÑ áØÎîåïÖâÎáÏ: 

ü ¤åíä ÖåïèÊ ÝØáãÎÜÎãåïá ÎÛÚÎÛØãÕ Ðìãëåïá Ô ÎÓÎì ëØàÎÜåïáÊ 

çÙÎêìØÜ ÐíÎóØìØ ìÒêñåë: 

ü £ÎíÞíÎáåïí ÖåïèÊ ÎÛÚÎÛØãÕ åïãØ ÐãÑÎÞÌ ÐíÎóØìØ ìÒêñ: 

ü °éÒÙØ ÖåïèÊ ÎÛÚÎÛØãÕ åïãØ ðÎÖØÙÎÞÌ ÐíÎóØìØ ìÒêñ: 

 

 
 

ÅÎãØ åí êçØìÎÜ Öåïèåïá ÎÛÚÎÛØãÕ Ðìãëåïá Ô ÜÎíÏØÑØ ìÒêñåë, 

ÝÒìÌÎÏÎí èÎíÑëÎÛñåïá Öåïèã åïãØ êçØìÎÜ Ðåïâã Ì Ïãåíåä áÒìÎßÎÜÎã 

ðÎâÙÍ ¾çØìÎÜ ÖåïèØã Ïãåíåä Ô ÏÎíÞí ÜÎíÛíåïÖâåïãÕ, ðÚíåïãåïÖâåïãÕ Ì 

äÎì ëÎì áäÎÜÒÙØåïÖâåïãÕÍ ¥íÎ ÝÎáÎí Îâã æØ òÐìÎÐåíÛëåïá äØãëÎÛñÎ-

áÎêÒí çÎìíÎêìÒÙåï ÝÎáÎí, ÎâÙ ÜØíÎéåïá Òã çåßçÎìØ ÎíìÎÑíÒÙåï ÝÎ-

áÎíÍ ÅØæ ÜØíÎéáÎã çÎìàÎéåë ÎâêçØêØ ÖåïèÒíÕ æÒã áÎÜãØäÎëåíëåïáÍ 

¤åíä ÖåïèÕ ÙÎâãåíÒã ÜØíÎéëåïá Ô áÒñÒãÎäØãåïÖâÎã áÒèÍ ¢âã åïãØ ðåñí 

çÙÎêìØÜåïÖâåïã (ÜÒíçÎíÎãÒÙØ, ÜÒíçÎíÎãëåßåïÖâåïã) Ì àÙåïÖâåïã, ÏÎâî 

ÑâåïíØã áäÎÜëåïá Ô ÜìíáÎáÏ, ÜØíÎéëåïá Ô ðåñí çÎìÎêÚÎãÎìëåïÖâÎáÏ 

äØãëÎÛñãÒíØ çÎìíÎêìáÎã ÝÎáÎíÍ ÆÐìÎÐåíÛëåïá Ô ÎâãçØêØ äØãëÎÛ-

ñÎáÎêÒí ÝÎáÎí, åíåãñ ÎäÚÎìåïá Òã áÎäëÎÛñØ çÎâáÎããÒíåïá, ñÎãØ åí 

Ðåíä ÖåïèØã Ïãåíåä Ô ÝÎÜÎäðÎÜÎã ÝÎìÜåïÖâåïãÕÍ ÅÎãØ åí ÎâêçØêØ Öåï-

èÒíåïá ÎÛÚÎÛØãÕ Ðìãëåïá Ô ÎÓÎì ëØàÎÜåïá çÙÎêìØÜ ÐíÎóØìØ ìÒêñåë, 

ÎçÎ èÎíÑëÎÛñåïá Îâã åïãØ Ðåíä ÐåïâãÍ 

¤åíä ÖåïèÒíØ ñØáØÎÜÎã ÏÎßÎÑíåïÖâÎã áÒè Òã áìãåïá ÎÛÚÎÛØãÕÊ 2,8-

3,5 %, êØÙØîØåïáÕÊ 1,5-2,8 %, áÎãÐÎãÕÊ 0,4-0,8 %, óåêóåíÕÊ 0,2-1 %, ÛÛåïáÏÕÊ 

0,08-0,12 %Í ¤åíä ÖåïèÒíÕ áÎÜãØäÎëåíëåïá Òã Õêì áÒÚÎãØÜÎÜÎã ÝÎìÜåï-

ÖâåïããÒíØ (ìÒê ÎßâåïêÎÜÕ)Í 
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¢ßâåïêÎÜ. ¤åíä ÖåïèÒíØ áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíÕ. 

ªåïèØ áÎÜãØäÕ 
¢áíåïÖâÎã êÎÝáÎãÕ, »Î/áá2 

°ÎíÛíåïÖâåïãÕ 
ÞÐáÎã ÑÒçñåïá ÛéáÎã ÑÒçñåïá  

ʉʏ-10 98 274 143-229 

ʉʏ-15 147 314 163-229 

ʉʏ-18 176 358 179-229 

ʉʏ-20 196 392 170-242 

ʉʏ-21 206 392 170-249 

ʉʏ-24 235 421 170-241 

ʉʏ-25 245 251 180-255 

 

ªåïèØ áÎÜãØäåïá ʉʏ ìÎéÒíÕ îåïâî Òã ìÎÙØê, åí ÖåïèÕ Ðåíä Ô, ÎéÎèØã 

ÒíÜåï ÖØëÕ îåïâî Òã ìÎÙØê ÖåïèØ ÎáíåïÖâÎã êÎÝáÎãÕ ÞÐáÎã ÑÒçñåïá, 

ÜÐåï/áá2Í 

µØãæÌ 20-25 ÜÐåï ÞÐáÎã ÎáíåïÖâÎã êÎÝáÎã åïãÒîåß ÞåïÙëÎÛñãÒí 

çÎìíÎêìÒÙåï ÝÎáÎí òÐìÎÐåíÛåïá Òã êåëåíÎÜÎã Ðåíä ÖåïèÒíÍ ¢éÎëÒÙ 

ÏÎíÞí ÎáíåïÖâÎã ÞåïÙëÎÛñãÒíÕ çÎìíÎêìëåïá Òã ÎâãçØêØ ÖåïèÒíØî, 

åíåãîåïá ÝÎìåïÜ ÎëÒÙÎîëÎÛ Òã ñíåá, ãØÜÒÙ Ì ÎâÙ ìÎííÒí: ¢âÑçØêØ ÖåïèÒ-

íÕ Üåæëåïá Òã ÙÒÐØíëÎÛÍ 

°ÎÚëÎÛ ÎíìÎÑíåïÖâÎã ìÒÚãåÙåÐØÎâØî, Ðåíä ÖåïèÒíÕ êìåíÎÏÎ-

×Îãëåïá Òã ÏÎíÞíÎáåïíãÒíØ Ì ÜéÒÙØãÒíØÍ 

£ÎíÞíÎáåïí ÎãëÎãåïá Òã Îâã ÖåïèÒíØã, åíåãîåïá ÐíÎóØìÕ åïãØ 

ÐãÑÎÞÌåïÖâåïãÍ ¢âêçØêØ ÖåïèÒíÕ êìÎîëåïá Òã ÝÒßåïÜ Öåïèåïá ÝÎìåïÜ ÝÎ-

ëÒÙåïáãÒí áìîãÒÙåëÊ ðåñí ñÎãÎÜåïÖâÎáÏ áÎÐãÒÓØåïáØ Ì ÝÎÓëÎÐâåïì Ýå-

ßÒíØ ìÎííÒí` îÒíØåïá, ÙÎãìÎã, ãØåÑØáÎ, ÜÎá ÑíÎãî ÚÎéãåïíÑãÒí: ±ÎëÒ-

ÙåïáãÒíØ ÝÒìÌÎãñåë ÐíÎóØìÕ ÏâåïíÒßÎãåïá Ô ÐãÑÎÞÌ, åæ äÒíìÎëåíÍ ¥íÎ 

ÝÎáÎí ÔÙ ÖåïèØ áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíØ îåïîÎãØäãÒíÕ ÓÐÎÙØåíÒã 

ÏÎíÞíÎãåïá Òã, åïãÒã ÏÎíÞí ÝÒßåïÜÎÝåêåïãåïÖâåïã Ì áäÎÜÒÙØåïÖâåïãÍ 

£ÎíÞíÎáåïí ÖåïèØî çÎìíÎêìåïá Òã ÏÎíÎÜ çÎìÒíåë ÞåïÙëÎÛñãÒí (áÚå-

îÎâØã òßÎÜãÒí), äÎí×ØæãÒíØ ÛãÜÎÞÌ ÙØêÒéãÒí, ÜéØæ áåïíàÒíØ êÎÙÎÜÎÙ, 

áÎáÙØæãÒíØ äíèÎãÎÜãÒí Ì ÝÒãåîãÒí, ÐÙåîÎÝÎêìåããÒí, ÜåàßÎÜÎßÎçÎí-

ãÒí, ÜìíØæÎÜÎÙãÒí, ìÎðÎÜÎçØæãÒíÍ ·ÒíÜÎâåïáê äÎì ÑÒìÎÙãÒí, åíåãñ 

ãÎÚÜØãåïá çÎìíÎêìëåïá ÔØã ÞåïÙÎÛå çåßçÎìØî Ì ÜéëÎÛ ãÎÚÎçÎì-

íÎêìëÎÛñãÒíØî, ÞåïÙëåïá Òã ÏÎíÞíÎáåïí ÖåïèØîÍ ¢ßâåïêÎÜåïá ÏÒíëÎÛ Òã 

ÏÎíÞíÎáåïí ÖåïèØ áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíÕ` ÜÎÚëÎÛ áÎÜãØäãÒ-

íØîÍ 
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¢ßâåïêÎÜ. £ÎíÞíÎáåïí ÖåïèØ áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíÕ 

ÖåïèØ áÎÜ-

ãØäÕ 

¢áíåïÖâÎã êÎÝáÎ-

ãÕ ÞÐáÎã ÑÒçñåïá, 

»Î/áá2 

±åêåïãåïÖâÎã 

êÎÝáÎãÕ, 

»Î/áá2 

±ÎíÎÏÒíÎ-

ÜÎã ÒíÜÎíÎ-

îåïáÕ,% 

°ÎíÛíåïÖâåï-

ãÕ, HB, µ»Î 

ɺʏ-38-17 378 235 17 140-170 

ɺʏ-42-12 412 274 12 140-200 

ɺʏ-45-5 441 323 5 160-220 

ɺʏ-50-7 490 343 7 171-241 

ɺʏ-50-2 490 343 2 180-260 

ɺʏ-60-2 588 393 2 200-282 

ɺʏ-70-2 686 441 2 229-300 

ɺʏ-80-2 784 490 2 250-330 

ɺʏ-120-2 1177 882 2 302-381 

 

ªåïèØ áÎÜãØäåïá ɺʏ ìÎéÒíÕ ãäÎãÎÜåïá Òã, åí ÖåïèÕ ÏÎíÞíÎáåïí Ô, 

ÎéÎèØã ÖëÒíÕ îåïâî Òã ìÎÙØê ÎáíåïÖâÎã êÎÝáÎãÕ ÞÐáÎã ÑÒçñåïá 

(ÜÐåï/áá2), ÒíÜíåíÑÕÊ ÝÎíÎÏÒíÎÜÎã ÒíÜÎíåïáÕ %-åëÍ  

°éÒÙØ Òã ÝÎáÎíëåïá Îâã ÖåïèÒíÕ åíåãñ åïãÒã ðÎÖØÙÎÞÌ ÐíÎóØìãÒíÍ 

¢âê ÖåïèÒíÕ êìÎîëåïá Òã åíåäÎÜØ ñØáØÎÜÎã ÏÎßÎÑíåïÖâÎáÏ êçØìÎÜ 

ÖåïèØ äØÜÎðÎðÜÎîáÎã àÎãÎçÎíÝåëÍ ¢âêçØêØ ÖåïèÒíÕ ØíÒãî ÎãëÎãåï-

áÕ êìÎîÒÙ Òã ÏÎíÞíÎîëÎÛ çÙÎêìØÜåïÖâÎã Ì àÙåïÖâÎã çÎìàÎéåë, æãÎ-

âÎÛ àãäáÎáÏ æÒã áäÎÜëåïáÍ °éÒÙØ ÖåïèØî çÎìíÎêìåïá Òã ÏÎíÑ ÞÌØ äØã-

ëÎÛñãÒíÊ ÎíÐÒÙÎÜØ ÜåàßÎÜãÒí, ÒéÎÏÎäÚØæãÒí, ÎãÜâåïãÎÜãÒí, ÝÒãÎìåï-

ðÒí Ì ÎâÙãÍ ¢ßâåïêÎÜåïá ÏÒíëÎÛ Òã ÜéÒÙØ ÖåïèØ áÒÚÎãØÜÎÜÎã ÝÎìÜåï-

ÖâåïããÒíã Õêì áÎÜãØäãÒíØÍ 
 

¢ßâåïêÎÜ. °éÒÙØ ÖåïèØ áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíÕ 

ºåïÐåïãØ áÎÜãØäÕ 
¢áíåïÖâÎã êÎÝáÎãÕ 
ÞÐáÎã ÑÒçñåïá, 
ÜÐåï/áá2 

±ÎíÎÏÒíÎÜÎã Òí-
ÜÎíÎîåïáÕ, % 

°ÎíÛíåïÖâåïãÕ, HB, 
µ»Î 

ʂʏ ï 37-12 37 12 163 

ʂʏ ï 35-10 35 10 163 

ʂʏ ï 33-8 33 8 163 

ʂʏ ï 30-6 30 6 163 

ʂʏ ï 45-6 45 6 241 

ʂʏ ï 50-4 50 4 269 

ʂʏ ï 56-4 56 4 269 

ʂʏ ï 60-3 60 3 269 

ʂʏ ï 63-2 63 2 269 
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ªåïèØ áÎÜãØäåïá ʂʏ ìÎéÒíÕ ãäÎãÎÜåïá Òã, åí ÖåïèÕ ÜéÒÙØ Ô, ÎéÎèØã 

ÖØëÕ îåïâî Ô ìÎÙØê ÎáíåïÖâÎã êÎÝáÎãÕ ÞÐáÎã ÑÒçñåïá ÜÐåï/áá2, ÒíÜíåí-

ÑÕ` ÝÎíÎÏÒíÎÜÎã ÒíÜÎíåïáÕÍ 

 

 

30. ­¦¤¬Á¹³ À¢ÁÁ¦Á 

 

­ÒÐØíëÎÛ ÝÎáÎÞåïÙëÎÛñãÒíÕ, ÏÎîØ êåëåíÎÜÎã ÚÎéãåïíÑãÒíØî, çÎ-

íåïãÎÜåïá Òã åíåäÎÜØ ñÎãÎÜåïÖâÎã ÝÎëÒÙÎãâåïÖÒí, åíåãñ ÝÎáÎÞåïÙëÎÛñ-

ãÒíØã ìÎÙØê Òã ÎéÎãÞãÎÜØ ÝÎìÜåïÖâåïããÒí Ì Üåæëåïá Òã ÙÒÐØíåß ìÎí-

íÒíÍ ­ÒÐØíåß ìÎííÒí Òã` ñíåáÕ (Å), ëåÙóíÎáÕ (¿), áåÙØÏÑÒãÕ (µ), çßØãÞÕ 

(»), êØÙØîØåïáÕ (¾), ÎÙâåïáØãÕ (¢), ÏåíÕ (£), îØíÜåãØåïáÕ (Â), ãØÜÒÙÕ (·), 

ëÎãÎÑØåïáÕ (¿ã), áÎãÐÎãÕ (µÐ), ÜåÏÎÙìÕ (°), ìØìÎãÕ (À), óåêóåíÕ (Ç), 

ãØåÏØåïáÕ (·)Í ¶åïíÎñÎãæâåïí ÙÒÐØíåß ìÎíí åïãØ Øí ãäÎãÎÜåïÖâåïãÕÍ 

­ÒÐØíëÎÛ ÝÎáÎÞåïÙëÎÛñãÒíØ ÝÎìÜåïÖâåïããÒíÕ ÜÎÚëÎÛ Òã ÑíÎãîåïá 

çÎíåïãÎÜëåß ÙÒÐØíåß ìÎííÒíØî Ì ÑíÎãñ Òã. 

 

·ØÜÒÙÕ - ãäÎãÎÜëåïá Ô Ni ìÎéÒíåë Ì 

ØíÒãØî ãÒíÜÎâÎîãåïá Ô çÙÎêìØÜ, ÜéÒÙØ 

áÒìÎß, åïãØ ÎíÛÎÖÎ-êçØìÎÜ ÐåïâãÍ 

ÆÑØ êåëåíÎÜÎã èÒíáÎêìØàÎãÎâØã 

çÎâáÎããÒíåïá ÛÎÛÜëåïá Ô òñêØÑÎÖÎ-

ßÎãÖÎäÒíìåë, ÝÎÙáÎã èÒíáÎêìØàÎãÕÊ 

14530
 C, ÚìåïÖâåïãÕÊ 8900 ÜÐ/á3Í 

 

 

 

ÅíåáÕ - ãäÎãÎÜëåïá Ô Cr ìÎéÒíåë, 

ÜÎçìÎ-êçØìÎÜÎëåïã ÐåïâãØ ÜÎíÛí áÒ-

ìÎß Ô, ÝÎÙáÎã èÒíáÎêìØàÎãÕÊ 18900
 C, 

ÚìåïÖâåïãÕÊ 7190 ÜÐ/á3Í 

 

 
 

  

 

 

±¬¸¬ÁÊ ·ØÜÒÙÕ Ì ñíåáÕÙÎëÎîãåïá Òã ÝÎáÎÞåïÙëÎÛñãÒíØ áÒÚÎãØÜÎ-
ÜÎã ÝÎìÜåïÖâåïããÒíÕ, ÏÎíÞíÎîãåïá çåßçÎìØ ÜíÎÜÎÜÎâåïãåïÖâåïãÕ Ì 
ÜåéåÓØÎÜÎâåïãåïÖâåïãÕÍ 

https://hy.wikipedia.org/wiki/%D4%BD%D5%BF%D5%B8%D6%82%D5%A9%D5%B5%D5%B8%D6%82%D5%B6
https://hy.wikipedia.org/wiki/%D4%BD%D5%BF%D5%B8%D6%82%D5%A9%D5%B5%D5%B8%D6%82%D5%B6
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¿åÙóíÎáÕ - ãäÎãÎÜëåïá Ô W ìÎ-

éåë, ÜÎíÛí, ÎíÛÎÖÎ-áåÚíÎÐåïâã 

ðÎâÙåß ÐåïâãØ áÒìÎß Ô, ÝÎÙáÎã èÒí-

áÎêìØàÎãÕÊ 34200
 C, ÚìåïÖâåïãÕÊ 19,3 

Ð/êá3Í 

 

 

 

 

 

 

 

 

µÎãÐÎãÕ - ãäÎãÎÜëåïá Ô Mn ìÎéÒíåë, 

ÎíÛÎÖÎ-êçØìÎÜÎëåïã ÐåïâãØ áÒìÎß Ô, ÝÎÙ-

áÎã èÒíáÎêìØàÎãÕÊ 12450 C, ÒéáÎãÕÊ 21500 C, 

ÚìåïÖâåïãÕÊ 7200-7400 ÜÐ/á3, ÝÎÙáÎã èÒíáÎê-

ìØàÎãÕÊ 14150
 C, ÚìåïÖâåïãÕÊ 2328 ÜÐ/á3: 

 

 

 

 

 

 

 

 

¾ØÙØîØåïáÕ - ãäÎãÎÜëåïá Ô Si ìÎéÒ-

íåë, Îáåíó ÞÌåë äÎÜÎãÎÜÎÐåïâã ÐåïâãØ 

ðåäØÎãáÎã, ØêÜ ÏâåïíÒßÎîëÎÛ ëØàÎ-

Üåïá áåïÐ-áåÚíÎÐåïâã åæ áÒìÎß Ô, ÝÎÙ-

áÎã èÒíáÎêìØàÎãÕÊ 14150
 C, ÒéáÎãÕÊ 

32500
 C, ÚìåïÖâåïãÕÊ 2328 ÜÐ/á3Í 

 

 

 

 

±¬¸¬ÁÊ ¿åÙóíÎáÕÏÎíÞíÎîãåïá Ô ÝÎáÎÞåïÙëÎÛñãÒíØ ÜÎíÛíåïÖâåïãÕ, 
ÎáíåïÖâåïãÕ ÏÎíÞí èÒíáÎêìØàÎããÒíåïá, ÙÎëÎîãåïá Ô ÜìíáÎã ÝÎì-
ÜåïÖâåïããÒíÕ (äØÜÎÜÎâåïãåïÖâåïã)Í 

 

±¬¸¬ÁÊ µÎãÐÎãÕÏÎíÞíÎîãåïá Ô ÝÎáÎÞåïÙëÎÛñãÒíØ ÜÎíÛíåïÖâåïãÕ, 
áÎäÎÜÎâåïãåïÖâåïãÕ, ÑØáÎÑíåïÖâåïãÕÊ ÝÎíëÎÛÎâØã ÏÒéãëÎÛåïÖâåïã-
ãÒíØÍ 

 

±¬¸¬ÁÊ ¾ØÙØîØåïáÕÏÎíÞíÎîãåïá Ô ÝÎáÎÞåïÙëÎÛñãÒíØ ÎéÎÞÐÎÜÎã 
ÝÎìÜåïÖâåïããÒíÕ Ì ÖÖëÎÜÎâåïãåïÖâåïãÕÍ 

https://hy.wikipedia.org/wiki/%D4%BD%D5%BF%D5%B8%D6%82%D5%A9%D5%B5%D5%B8%D6%82%D5%B6
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ÀØìÎãÕ ï ãäÎãÎÜëåïá Ô Ti ìÎéÒ-

íåë, ÏÎî áåÚíÎÐåïâã, ÎíÛÎÖÎðÎâÙ áÒ-

ìÎß Ô, ÝÎÙáÎã èÒíáÎêìØàÎãÕÊ 16680 

ʉ, ÚìåïÖâåïãÕ 4505 ÜÐ/á3Í  

 

 

 

 

 

 

 

 

µåÙØÏÑÒãÕ - Ðåíä ÎíÛÎÖÎðÎâÙ áÒ-

ìÎß Ô, ðåäØãÊ áåÚíÎÐåïâã, ÝÎÙáÎã èÒí-

áÎêìØàÎãÕÊ 2620Ñ100 
ʉ, ÚìåïÖâåïãÕÊ 

10200 ÜÐ/á3Í 

 

 

 

 

 

 

 

 

 

¿ÎãÎÑØåïáÕ ï êçØìÎÜ, áåÚíÎÐåïâã, 

çåßçÎìÎðÎâÙ áÒìÎß Ô, ÚìåïÖâåïãÕÊ 6110 

ÜÐ/á3, ÝÎÙáÎã èÒíáÎêìØàÎãÕÊ 19200
 CÍ 

 

 

 

 

 

 

 

±¬¸¬ÁÊ ÀØìÎãÕÏÎíÞíÎîãåïá Ô ÝÎáÎÞåïÙëÎÛñãÒíØ ÜíÎÜÎÜÎâåï-
ãåïÖâåïãÕ Ì ÖÖëÎÜÎâåïãåïÖâåïãÕÍ 

 

±¬¸¬ÁÊ µåÙØÏÑÒãÕÙÎëÎîãåïá Ô ÝÎáÎÞåïÙëÎÛñãÒíØ áÒÚÎãØÜÎÜÎã 
ÝÎìÜåïÖâåïããÒíÕ ãåíáÎÙ Ì ÏÎíÞí èÒíáÎêìØàÎããÒíØ ÑÒçñåïá, åíåä 
æÎðåë ÏÎíÞíÎîãåïá Ô ÒéåïãÎÜåïÖâåïãÕÍ 

±¬¸¬ÁÊ ¿ÎãÎÑØåïáÕÙÎëÎîãåïá Ô ÝÎáÎÞåïÙëÎÛñãÒíØ çÙÎêìØÜ 
ÝÎìÜåïÖâåïããÒíÕ, ìíåÝåïá Ô ãíÎ áØÜíåêìíåïÜìåïíÎãÍ 

 

https://hy.wikipedia.org/wiki/%D5%84%D5%A5%D5%BF%D5%A1%D5%B2
https://hy.wikipedia.org/wiki/%D5%84%D5%A5%D5%BF%D5%A1%D5%B2
https://hy.wikipedia.org/wiki/%D4%BD%D5%BF%D5%B8%D6%82%D5%A9%D5%B5%D5%B8%D6%82%D5%B6
https://hy.wikipedia.org/wiki/%D4%BD%D5%BF%D5%B8%D6%82%D5%A9%D5%B5%D5%B8%D6%82%D5%B6
https://hy.wikipedia.org/wiki/%D4%BD%D5%BF%D5%B8%D6%82%D5%A9%D5%B5%D5%B8%D6%82%D5%B6
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°åÏÎÙìÕ ï ðÎâÙåïã ÎíÛÎÖÎ-êçØìÎÜ 

áÒìÎß Ô, òñêØÑãÒíØ ÏÎíÎÜ äÒíìØî êìÎ-

ãåïá Ô ÑÒßãÎëåïã ÒíÎãÐ, ÚìåïÖâåïãÕÊ 8,9 

Ð/êá3, ÝÎÙáÎã èÒíáÎêìØàÎãÕ 14940
 C, åïãØ 

óÒíåáÎÐãØêÎÜÎã ÝÎìÜåïÖâåïãÍ 

 

 

 

 

 

 

 

 

 

  

±¬¸¬ÁÊ °åÏÎÙìÕÏÎíÞíÎîãåïá Ô ÝÎáÎÞåïÙëÎÛñãÒíØ ÝÎíëÎÛÎâØã 
àÙåïÖâåïãÕ Ì ÜíÎÜÎÎáíåïÖâåïãÕÍ 

https://hy.wikipedia.org/w/index.php?title=%D4%B5%D6%80%D5%A1%D5%B6%D5%A3&action=edit&redlink=1
https://hy.wikipedia.org/wiki/%D4%BD%D5%BF%D5%B8%D6%82%D5%A9%D5%B5%D5%B8%D6%82%D5%B6
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ª¦¾ª¢¶¬· ¢½¢¼¢¥Á¢·Å ¤­¹Ã® º¹Á¾¬ ¿¦Á¢£¦Á¶¢­ 

1. »åßçÎìãÒíØ Ì ÖåïèÒíØ áÎÜãØäÎëåíåïá. 
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¤­¹Ã® V. ¤¹Ã·¢¿¹Á µ¦À¢³·¦Á ¦¿ ¥Á¢·Â  

±¢µ¢²¹Ã­¿¢¯Å·¦Á 

 

31. »³¬·²  

 

»ßØãÞÕ ëÎíÑÎÜÎíáØí ÐåïâãØ, èØÙ áÒìÎß ÔÍ »ßãÞØ ÚìåïÖâåïãÕ ÜÎÓ-

áåïá Ô 8960 ÜÐ\á3, ÝÎÙáÎã èÒíáÎêÎØàÎãÕ` 10850 CÍ »ßØãÞã åïãØ ÙÎë èÒíáÎ 

Ì ÔÙÒÜìíÎÝÎßåíÑÎÜÎãåïÖâåïã, ÜåéåÓØÎÜÎâåïãåïÖâåïã, ÙÎë ÒãÖÎíÜëåïá Ô 

ÐÙÎãáÎã, ÑíåäááÎãÍ ¢áíåïÖâÎã êÎÝáÎãÕ ÞÐáÎã ÑÒçñåïá ÜÎÓáåïá Ô 200-

300 µ»Î (20-35 ÜÐåï/áá2)Í £ãåïÖâÎã áÒè çßØãÞÕ ÝÎãÑØçåïá Ô ÝØáãÎÜÎãåïá 

áØÎîåïáãÒíØ ÞÌåë (çßãÞØ ÜåÙæÒÑÎã Ì ÎâÙã)Í 

°ÎÚëÎÛ ñØáØÎÜÎã ÏÎßÎÑíåïÖâåïãØî Ì ãäÎãÎÜåïáØî, ÖåßÎíÜåïá Òã 

ÝØãÐ ÎãëÎãÎìÒêÎÜØ çßØãÞ. 

V ÜÎìåÑÎâØã (áÎÜãØäãÒíÕÊ ʄɺ4ʢ, ʄÆÆʢ, ʄʆʂʫ, ʄʆʂ, ʄ1ʢ),  

V åæ ÖÖëÎÛãÎâØã (áÎÜãØäãÒíÕÊ ʄ00ʙ, ʄʆʙ, ʄ1ʙ, ÖÖëÎÛãØ çÎíåïãÎ-

ÜåïÖâåïãÕ åæ ÎëÒÙØ 0,003%),  

V ÜÎìåÑÎâØã ëÒíÎÝÎÙëÎÛ (áÎÜãØäãÒíÕÊ ʄ1ʫ, ʄ1),  

V ÎçÎòñêØÑÎîëÎÛ (áÎÜãØäãÒíÕ` ʄ1ʨ, ʄ1ʬ, ʄ2ʨ, ʄ3ʨ),  

V ÜíÎÜÎâØã éÎóØãÎîëÎÛ (ÓìÎÛ) (áÎÜãØäãÒíÕÊ ʄ2, ʄ3)Í 

°ÎìåÑÎâØã çßØãÞÕ ÏãåïÖÎÐíëåïá Ô ÚÎéãåïíÑãÒíØ îÎÛí çÎíåïãÎ-

ÜåïÖâÎáÏ (ãÎâÎÛ çßãÞØ áÎÜãØäØ)Ê ÎãìØóåãØ, ÎíêÒãØ, ÒíÜÎÖØ, ãØÜÒÙØ, 

ÜÎçÎíØ, ÎãÎÐØ, îØãÜØ, ÛÛáÏØ, óåêóåíØ Ì ÖÖëÎÛãØ çÎíåïãÎÜåïÖâåïãÕÊ 

0,003-0,1 % êÎÝáÎããÒíåïáÍ 

µâåïê ÎãëÎãÎìÒêÎÜØ çßØãÞÕ, ÜÎÚëÎÛ ãäÎãÎÜåïáØî Ì áÎÜãØäØî, 

çÎíåïãÎÜåïá Ô ÚÎéãåïíÑãÒí 0,01-0,5 % êÎÝáÎããÒíåïáÍ  

°ÎìåÑÎâØã çßãÞØî çÎìíÎêìåïá Òã ÝåêÎãñ ÝÎßåíÑåß ÑÒìÎÙãÒí, 

ÜÎìåÑãÒí Ì ÙÎíÒí, ØêÜ áâåïê ÎãëÎãÎìÒêÎÜØ çßãÞØîÊ ÞåïâÙÒí, ÜØêÎóÎÏ-

íØÜÎìãÒíÍ ´ãäáÎáÏ áäÎÜáÎã ÒßÎãÎÜãÒíåë çÎìíÎêìåïá Òã ÖØÖÒßãÒí, 

×ÎçÎëÒããÒí, áÒìÎßÎÖÎßÎãÖ (óåÙÐÎ), ÞåßØÜãÒí Ì ìÎíÏÒí çíåóØÙãÒí, 

ÚåßåëÎÜãÒíÍ  
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32. »³·²¦ ±¢µ¢²¹Ã­¿¢¯Å·¦Á 

 

¢íÑâåïãÎÏÒíåïÖâÎã áÒè ÎéÎëÒÙÎçÒê ìÎíÎÛëÎÛ Òã çßãÞØ ÝÒìÌâÎÙ 

ÝÎáÎÞåïÙëÎÛñãÒíÕ. 

ü ÎãÎÐÎâØã ÏíåãÓãÒíÕ çßãÞØ ÝØáñåë ÝÎáÎÞåïÙëÎÛñ Ô, ÎëÒÙÎîíÎÛ 

3-8,5 % ÎãÎÐ Ì ÙÒÐØíåß ìÎííÒí (îØãÜ, ÜÎçÎí, ãØÜÒÙ, óåêóåí) áØãæÌ 25%-Ø 

æÎðåë, 

ü åæ ÎãÎÐÎâØã ÏíåãÓãÒíÕ çßãÞØ ÝØáñåë ÝÎáÎÞåïÙëÎÛñ Ô, ÎëÒÙÎî-

ëÎÛ áØãæÌ 20 % ÎÙâåïáØã, ÒíÜÎÖ, áÎãÐÎã, ãØÜÒÙ Ì ÎâÙ ìÎííÒí, ÏÎîØ ÎãÎ-

ÐØî, 

ü ÎíåïâíãÒíÕ çßãÞØ Ì îØãÜØ ÝÎáÎÞåïÙëÎÛñ Ô (áØãæÌ 50%)Í 

ÀÒÚãØÜÎÜÎã òÐìÎÐåíÛáÎã ãçÎìÎÜØî ÜÎÚëÎÛ, ÏíåãÓãÒíÕ Ì 

ÎíåïâíãÒíÕ êìåíÎÏÎ×Îãëåïá Òã ÞåïÙëåß Ì ÑÒóåíáÎîëåß ìÒêÎÜãÒíØÍ ²åïÙ-

ëåß ÏíåãÓãÒíØî Ì ÎíåïâíãÒíØî ÞåïÙáÎã áÒÖåÑåë çÎìíÎêìåïá Òã áÒñÒãÎ-

ãÒíØ ÑÒìÎÙãÒíØ ÞåïÙëÎÛñãÒíÍ ¥ÒóåíáÎîëåß ÏíåãÓãÒíÕ Ì ÎíåïâíãÒíÕ ÜØ-

íÎéåïá Òã àãäáÎã áÒÖåÑåë áäÎÜÒÙåë (ÐÙÎãåïá, Üéåïá, Ñíåäáåïá) ìÎíÏÒí 

çíåóØÙãÒí, ÜéëÎÛñãÒí Ì ÑíåäáëÎÛñãÒíÍ 

£íåãÓãÒíÕ ãäÎãÎÜåïá Òã ɹʨ ìÎéÒíåë Ì ÏíåãÓØ áÎÜãØäØ áÒè áìãåß 

ìÎéÒíåë, ÑíÎãñ ÙÒÐØíåß ìÎííÒíØ ÏÎßÎÑíåïÖâåïãã Òã ÏíåãÓåïá, ØêÜ ÖëÒíÕ 

îåïâî Òã ìÎÙØê ÎâÑ ìÎííÒíØ áØèØã çÎíåïãÎÜåïÖâåïãÕÍ ­ÒÐØíåß ìÎííÒíÕ 

ãäÎãÎÜëåïá Òã ìÎííØ ÎãëÎã êÜÓÏãÎìÎéåëÊ ÏÎîÎéåïÖâÎáÏ áÎãÐÎãØ, å-

íÕ ãäÎãÎÜëåïá Ô ʄʮÍ ÆíØãÎÜÊ ɹʨɸɾʄʮ-10/3-1,5 áÎÜãØäÕ ãäÎãÎÜåïá Ô, åí 

ÏíåãÓÕ çÎíåïãÎÜåïá Ô 10% ÎÙâåïáØã, 3% ÒíÜÎÖ, 1,5% áÎãÐÎã, áãÎîÎÛÕ 

çßØãÞ Ô: 

 
 

¢íåïâíãÒíÕ ãäÎãÎÜëåïá Òã ʃ ìÎéåë, ÙÒÐØíåß ìÎííÒíØ êÜÓÏãÎìÎéÒ-

íåë Ì ÖëÒíåë, åíåãñ îåïâî Òã ìÎÙØê çßãÞØ Ì ÙÒÐØíåß ìÎííÒíØ áØèØã çÎ-

íåïãÎÜåïÖâåïãÕÍ ÆíØãÎÜÊ ʃʉ 59-1 áÎÜãØäÕ ãäÎãÎÜåïá Ô, åí ÎíåïâíÕ çÎíåï-

ãÎÜåïá Ô 59 % çßØãÞ Ì 1 % ÜÎçÎíÍ 
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²åïÙáÎã ÎãÎÐÎâØã ÏíåãÓãÒíÕ çÎíåïãÎÜåïá Òã ÎãÎÐ, îØãÜ, ÜÎçÎí Ì 

ãØÜÒÙ, åíåãñ ÎçÎÝåëåïá Òã ÏíåãÓãÒíØ ÞåïÙáÎã ÙÎë ÝÎìÜåïÖâåïããÒíÍ ²åïÙ-

áÎã ÎãÎÐÎâØã ÏíåãÓãÒíã åïãÒã ÏÎíÞí èÒíáÎÝÎßåíÑÎÜÎãåïÖâåïã, ÝÒì-

ÌÎÏÎí ÎâÑ ÏíåãÓãÒíØî çÎìíÎêìëÎÛ ÝÎÜÎäðÎÜÎã ÑÒìÎÙãÒíÕ ÜÎíåß 

Òã ÎäÚÎìÒÙ ÏÎíÞí èÒíáÎêìØàÎããÒíØ (áØãæÌ 3500 C) çÎâáÎããÒíåïáÍ ¢í-

ÑâåïãÎÏÒíåïÖâåïãÕ ÖåßÎíÜåïá Ô ÞåïÙáÎã ÎãÎÐÎâØã ɹʨ03ʎ7ʉ5ʅ1, 

ɹʨÆ3ʎ12ʉ5, ɹʨ05ʎʉ5 Ì ÎâÙ áÎÜãØäãÒíØ ÏíåãÓãÒíÍ ¥íÎãñ ÜØíÎéåïá Òã áÒ-

ñÒãÎãÒíØ ÝÎÜÎäðÎÜÎã ÑÒìÎÙãÒíØ ÞåïÙëÎÛñãÒíØ, ÎíáÎìåïíÎãÒíØ ÝÎ-

áÎí, åíåãñ ÎäÚÎìåïá Òã ÛåëÎâØã Ì ÎãÎÙØ èíØ áÒè Ì ÐåÙåíäØãÒíåïá áØãæÌ 

2,5 µ»Î àãäáÎã ìÎÜÍ  

¥ÒóåíáÎîëåß ÎãÎÐÎâØã ÏíåãÓãÒíÕ, åíåãñ çÎíåïãÎÜåïá Òã ÎãÎÐ, 

îØãÜ, ÜÎçÎí Ì óåêóåí, ÙÎë ÒãÖÎíÜëåïá Òã áÒìÎßãÒíØ àãäáÎáÏ áäÎÜáÎãÍ 

¢ãÎÐÎâØã ÏíåãÓãÒíØ áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíÕ ÜÎÚëÎÛ Òã ÎãÎ-

ÐØ çÎíåïãÎÜåïÖâåïãØîÍ ¢ãÎÐØ çÎíåïãÎÜåïÖâÎã áÒÛÎîåïáØî ÎãÎÐÎâØã 

ÏíåãÓãÒíØ ÎáíåïÖâåïãÕ Îàåïá Ô, ØêÜ ÝÎíÎÏÒíÎÜÎã ÒíÜÎíåïáÕ Øèãåïá ÔÍ 

´ãäáÎáÏ áäÎÜÒÙåï ÑÒçñåïá ÑÒóåíáÎîëåß ÏíåãÓãÒíåïá áÒÛÎãåïá Ô Îáíåï-

ÖâåïãÕ, ÜÎíÛíåïÖâåïãÕ Ì áâåïê ÝÎìÜåïÖâåïããÒíÕ, ÏÎâî çÎÜÎêåïá Ô ÝÎíÎÏÒ-

íÎÜÎã ÒíÜÎíÎîåïáÕÍ ¥ÒóåíáÎîëåß ÎãÎÐÎâØã ÏíåãÓãÒíÕ ÖåßÎíÜëåïá Òã 

ɹʨʆʌ-6,5-0,15, ɹʨÆÄ4-0,25, ɹʨÆʎ4-3, ɹʨÆʎʉ-4-4-4 Ì ÎâÙ áÎÜãØäãÒíØ: ¢âÑ-

çØêØ ÏíåãÓãÒíØ ìÎíÏÒí ÐÙÎãëÎÛ çíåóØÙãÒíØî çÎìíÎêìåïá Òã ÝÎÜÎä-

ðÎÜÎã ÑÒìÎÙãÒí, áÒáÏíÎããÒíØ ÓêçÎãÎÜãÒí, ÚåßåëÎÜãÒí ÎçÎíÎìãÒ-

íØ Ì êÎíñÒíØ ÝÎáÎí åï ÎâÙ ÑÒìÎÙãÒíÍ 

¹æ ÎãÎÐÎâØã ÏíåãÓãÒíÕ åíçÒê ÙÒÐØíåß ìÎííÒí çÎíåïãÎÜåïá Òã Î-

ÙâåïáØã, ÒíÜÎÖ, ãØÜÒÙ Ì áÎãÐÎã, åíåãñ ãçÎêìåïá Òã áÒÚÎãØÜÎÜÎã ÝÎì-

ÜåïÖâåïããÒíØ ÏÎíÞíÎîáÎãÕÍ ¢âÑçØêØ ÏíåãÓãÒí ÖåßÎíÜåïá Òã ɹʨɸ9ʄʮ-2ʃ, 

ɹʨɸ9ɾ-3ʃ, ɹʨɸ10ɾɸʅ-4ʃ áÎÜãØäãÒíØ: ¹æ ÎãÎÐÎâØã ÏíåãÓãÒíã åïãÒã 

ÏÎíÞí ÜåéåÓØÜÎâåïãåïÖâåïã, ðåñí ÝÎÜÎäðÎÜÎã áÎäÒÙØåïÖâåïã Ì ÎëÒÙØ 

ÏÎíÞí áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒí, ñÎã ÎãÎÐÎâØã ÏíåãÓãÒíÕÍ ¹æ Î-

ãÎÐÎâØã ÞåïÙáÎã ÏíåãÓãÒíØî ÞåïÙåïá Òã ëéÎããÒí, ÎìÎáãÎãëÎÜãÒí, çåá-

çÒíØ ØíÎããÒí, ÎíáÎìåïíÎÍ 

¥ÒóåíáÎîëåß åæ ÎãÎÐÎâØã ÏíåãÓãÒíÕ` çÎíåïãÎÜåïá Òã åíçÒê ÙÒÐØ-

íåß ìÎííÒí ÎÙâåïáØã, áÎãÐÎã, ÒíÜÎÖ, ãØÜÒÙ, ìØìÎã, ÏÒíØÙØ Ì ÎâÙãÍ ¹æ Î-

ãÎÐÎâØã ÑÒóåíáÎîëåß ÏíåãÓãÒíØ áÎÜãØäãÒíã ÒãÊ ɹʨɸʄʮ-9-2, ɹʨɸɾ-9-4, 

ɹʨɹ-2, ɹʨɹʅʊ-1,7 Ì ÎâÙãÍ ¢âÑçØêØ ÏíåãÓãÒíã åïãÒã ÎáíåïÖâÎã Ì ÎéÎÞÐÎ-

ÜÎãåïÖâÎã ÏÎíÞí îåïîÎãØäãÒí, ÙÎë Òã ÒãÖÎíÜëåïá àãäáÎáÏ áäÎÜáÎãÍ 

¥íÎãñ ÜØíÎéëåïá Òã ÖØÖÒßãÒí, äÒíìÒí, ×ÎçÎëÒããÒí, ÚåßåëÎÜãÒí, Óê-

çÎãÎÜãÒí, ØãæçÒê ãÎÌ ÝÎÜÎäðÎÜÎã ÑÒìÎÙãÒí çÎìíÎêìÒÙåï ÝÎáÎíÍ 
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²åïÙáÎã ÎíåïâíãÒíÕ åïãÒã ÞåïÙáÎã ÎëÒÙØ ÏÎíÞí ÝÎìÜåïÖâåïããÒí, ñÎã 

ÞåïÙáÎã ÏíåãÓãÒíÕ, ÎÙâåïáØã Ì ÒíÜÎÖ ÎëÒÙÎîëÎÛ ÎíåïâíãÒíÕ ÏãåïÖÎ-

Ðíëåïá Òã ÛåëÎèíåïá ÙÎë ÜåéåÓØÎÜÎâåïãåïÖâÎáÏ, êØÙØîØåïá ÎëÒÙÎîëÎÛ Î-

íåïâíãÒíÕ ÙÎë ÒéÎÜîëåïá Òã Ì åïãÒã áÒÚÎãØÜÎÜÎã ÏÎíÞí ÝÎìÜåïÖâåïã-

ãÒíÍ ²åïÙáÎã ÎíåïâíãÒíÕ ÖåßÎíÜåïá Òã` ʃʂ80-3ʃ, ʃɸʅʉʄʮ66-6-3-2, 

ʃʂʉ80-3-3, ʃʄʮʅɾɸ60-2-1-1-1 Ì ÎâÙ áÎÜãØäãÒíØÍ ²åïÙáÎã ÎíåïâíãÒíÕ ÜØ-

íÎéëåïá Òã ÏÎíÑ ÜåãóØÐåïíÎîØÎâØ ÞåïÙëÎÛñãÒí, ÜåéåÓØÎÜÎâåïã ÎíáÎ-

ìåïíÎ çÎìíÎêìÒÙåï ÝÎáÎí, åíåãñ ÎäÚÎìåïá Òã ÏÎíÞí (áØãæÌ 2500 C,) 

èÒíáÎêìØàÎããÒíåïáÊ ØãæçÒê ãÎÌ ÞåïÙëÎÛñãÒí êìÎãÎÙåï ÝÎáÎí, åíåãñ 

ÒãÖÎíÜëåïá Òã hØÑíÎòÑÎâØã ðåíÞÎíÜåïáãÒíØÍ 

¥ÒóåíáÎîëåß ÎíåïâíãÒí çÎìíÎêìåïá Òã ìÎíÏÒí áÎÜãØäãÒíØÍ µØãæÌ 

90-97 % çßØãÞ Ì 3-7 % îØãÜ çÎíåïãÎÜåß ÎíåïâíãÒíÕ Üåæëåïá Òã ìåáçÎÜ, 

áÎÜãØäëåïá Òã` ʃ96, ʃ90: 80-45 % çßØãÞ Ì 15-20 % îØãÜ çÎíåÙãÎÜåß 

ÎíåïâíãÒíÕ Üåæëåïá Òã ÜØêÎìåáçÎÜ, áÎÜãØäëåïá ÒãÊ ʃ85, ʃ80: ¢âÑçØêØ 

ÎíåïâíãÒíåïá ÝØáãÎÜÎã ÙÒÐØíåß ìÎííÒíã Òã ÎÙâåïáØãÕ, ÒíÜÎÖÕ, áÎãÐÎãÕ, 

ãØÜÒÙÕ, ÎãÎÐÕ, ÜÎçÎíÕ Ì ÎâÙãÍ »ßãÞØ ÏÎíÞí çÎíåïãÎÜåïÖâÎáÏ ÎíåïâíãÒ-

íÕ` ʃ96, ʃ90, ʃ80 åïãÒã ÏÎíÞí çÙÎêìØÜåïÖâåïãÍ £ÎíÑ ÙÒÐØíëÎÛ ÎíåïâíãÒ-

íÕ ÏãåïÖÎÐíëåïá Òã ÏÎíÞí ÝÎÜÎÜåéåÓØÎÜÎã Ì áÒÚÎãØÜÎÜÎã ÝÎìÜåï-

ÖâåïããÒíåëÍ ¢íåïâíãÒíÕ, åíåãîåïá ÎëÒÙÎîëÎÛ Ô ÎãÎÐ, ÎëÒÙØ ÜÎâåïã Òã Ûå-

ëÎèíåïá, ñÎã áãÎîÎÛ ÏåÙåí ÎíåïâíãÒíÕ, ÑíÎ ÝÎáÎí Üåæëåïá Òã ÛåëÎâØã 

ÎíåïâíãÒíÍ ¥ÒóåíáÎîëÎÛ ÎíåïâíãÒíÕ ÜØíÎéåïá Òã ÚåßåëÎÜãÒí ÎíìÎÑ-

íÒÙåï, ìÎíÏÒí çíåóØÙãÒí (×ÎçÎëÒããÒí, ÖØÖÒßãÒí, ÞåßØÜãÒí, ÙÎíÒí), 

ÜéëÎÛñãÒí, ØãæçÒê ãÎÌ àãäáÎã ìÎÜ ÎäÚÎìåß çÎìÎêÚÎãÎìåï ÑÒìÎÙ-

ãÒí çÎìíÎêìÒÙåï ÝÎáÎíÍ 

 

 

33. ¢­¶¹Ãµ¬·, µ¢¤·¦§¬¹Ãµ ¦¿ ¥Á¢·Â  

±¢µ¢²¹Ã­¿¢¯Å·¦Á  

 

¢ÙâåïáØãÕ ÖÒÖÌ, ÎíÛÎÖÎðÎâÙ-êçØìÎÜÎëåïã áÒìÎß Ô, åíØ ÚìåïÖâåï-

ãÕ ÜÎÓáåïá Ô 2700 ÜÐ/á3, ÝÎÙáÎã èÒíáÎêìØàÎãÕÊ 6600
 CÍ ¢ÙâåïáØãÕ ÙÎë Ô 

ÝÎßåíÑåïá ÔÙÒÜìíÎÜÎã ÝåêÎãñ Ì èÒíáåïÖâåïã, åïãØ ÏÎíÞí çÙÎêìØÜåïÖâåïã, 

ÏÎëÎÜÎãØã Îáåïí ÔÍ ÄåÚÎÓÑÒîåïÖâÎã áÒè áìãÒÙåë òÑØ ÖÖëÎÛãØ ÝÒì, 

ÎÙâåïáØãÕ ÛÎÛÜëåïá Ô ÎÙâåïáØãØ òñêØÑØ ÏÎíÎÜ Îáåïí ÖÎßÎãÖåë, åíÕ ÛÎ-

éÎâåïá Ô åíçÒê ÝÒìÎÐÎ ÜåéåÓØÎîåïáØî çÎäìçÎãëÒÙåï ÙÎë áØèåîÍ £ãåï-

ÖâÎã áÒè ÝÎãÑØçåïá Ô ìÎíÏÒí áØãÒíÎÙãÒíØ ÞÌåë, åíåãîØî ÎéÎëÒÙ ìÎ-

íÎÛëÎÛ Òã ÏåñêØÑãÒíÕ, ÜÎëÎÝåßÒíÕÍ 
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ÅØáØÎÜÎã ÏÎßÎÑíåïÖâåïãØî ÜÎÚëÎÛ ÎÙâåïáØãÕ êìåíÎÏÎ×Îãëåïá Ô 

ÝÎìÎÜ áÎñíåïÖâÎã (A999), åíÕ çÎíåïãÎÜåïá Ô 99,999 % ÎÙâåïáØã, ÏÎíÞí 

áÎñíåïÖâÎã (ɸ995, ɸ99, ɸ97, ɸ95), åíåãîåïá ÎÙâåïáØãØ çÎíåïãÎÜåïÖâåïãÕ 

ÝÎáÎçÎìÎêÚÎãÎÏÎí ÙØãåïá Ô 99, 995 áØãæÌ 99,95 % Ì ìÒÚãØÜÎÜÎã 

áÎñíåïÖâÎã A85, A8, A7, A7E, A6, A5, A5E Ì A0)` ÎÙâåïáØãØ çÎíåïãÎÜåï-

ÖâåïãÕ ÝÎáÎçÎìÎêÚÎãÎÏÎí 99,85 áØãæÌ 99 %Í  

¢ÙâåïáØãØ áÒè ÙØãåïá Òã áØ äÎíñ ÚÎéãåïíÑãÒíÊ ÒíÜÎÖ, êØÙØîØåïá, 

çßØãÞ, îØãÜ, ìØìÎã Ì ÎâÙãÍ ÀÒÚãØÜÎÜÎã áÎñåïí ÎÙâåïáØãØã, åíÕ ÞåïâÙÒíØ 

ÞÌåë áÎìÎÜÎíÎíëåïá Ô àãäáÎáÏ áäÎÜÒÙåï ÝÎáÎí, ÎëÒÙÎîãåïá Òã áØãæÌ 

0,1 % ìØìÎã, A85, A8, A7 Ì A5 áÎÜãØäãÒíØ, ØêÜ 0,15 % ìØìÎãÊ A0 áÎÜãØ-

äØ ÝÎáÎíÍ 

¢ÙâåïáØãÕ ÙÎâãåíÒã òÐìÎÐåíÛåïá Òã ÔÙÒÜìíÎÜÎã ÙÎíÒí, ÚåßåëÎÜãÒí, 

áÒìÎßÎÖÎßÎãÖ Ì ñØáØÎÜÎã ÎíìÎÑíåïÖâÎã ÎçÎíÎìåïíÎ çÎìíÎêìÒ-

Ùåï ÝÎáÎíÍ ¢ÙâåïáØãØ Îâê ÜÎá Îâã ÝÎìÜåïÖâåïããÒíÕ ÙÎëÎîãÒÙåï ÝÎáÎí Î-

ëÒÙÎîãåïá Òã ìÎíÏÒí áÒìÎßnÒí (çßØãÞ, áÎÐãÒÓØåuá, îØãÜ, êØÙØîØåïá, ÙØ-

ÖØåïá Ì ÎâÙã)Í ¾ìÎîëÎÛ ÎÙâåïáØãÒ áØÎÝÎÙëÎÛñãÒíã åïãÒã ÏÎíÞí áÒÚÎãØ-

ÜÎÜÎã ÝÎìÜåïÖâåïããÒí, ðåñí ÚìåïÖâåïã, ÏÎíÞí ÔÙÒÜìíÎ- Ì èÒíáÎÝÎßåí-

ÑÎÜÎãåïÖâåïã Ì ÙÎë ÜåéåÓØÎÜÎâåïãåïÖâåïãÍ °ÎÚëÎÛ ìÒÚãØÜÎÜÎã òÐìÎ-

ÐåíÛáÎã ãçÎìÎÜØî` ÎÙâåïáØãØ ÝÎáÎÞåïÙëÎÛñãÒíÕ êìåíÎÏÎ×Îãëåïá Òã.  

V ÑÒóåíáÎîëåß, 

V ÞåïÙëåß: 

¥ÒóåíáÎîëåß ÎÙâåïáØãØ ÝÎáÎÞåïÙëÎÛñãÒíØ Öëåïá ÎéÎëÒÙ ÙÎâã ÜØíÎ-

éåïá Òã Ðìãåïá ÑâåïíÎÙâåïáØããÒíÕÊ ÎÙâåïáØãØ Ì çßãÞØ (áØãæÌ 5,2 %), áÎÐãÒ-

ÓØåïáØ (áØãæÌ 2,7 %) Ì áÎãÐÎãØ (áØãæÌ 1 %) ÝÎáÎÞåïÙëÎÛñãÒíÕ: »ßØãÞÕ Ì 

áÎÐãÒÓØåïáÕ ÏÎíÞíÎîãåïá Òã áØÎÝÎÙëÎÛñØ ÎáíåïÖâåïãÕ, ØêÜ áÎãÐÎãÕÊ Üå-

éåÓØÎÜÎâåïãåïÖâåïãÕÍ 
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¥âåïíÎÙâåïáØããÒíÕ áÎÜãØäëåïá Òã ɼ ìÎéåë Ì ÖëÎãäÎãåë, åíÕ îåïâî Ô 

ìÎÙØê ÝÎáÎÞåïÙëÎÛñØ ÝÎáÎíÕÍ ÆíØãÎÜÊ ɼ1, ɼ12, ɼ16 Ì ÎâÙãÍ 

¥âåïíÎÙâåïáØããÒíØî çÎìíÎêìåïá Òã ÖØÖÒßãÒí, ÚåßåëÎÜãÒí, ×ÎçÎ-

ëÒããÒí, ÞåßØÜãÒí, áÒìÎßÎÙÎí, ìÎíÏÒí çíåóØÙãÒí, åíåãîØî êìÎãåïá Òã 

äØãÎíÎíÎÜÎã Üíåß ÜåãêìíåïÜîØÎãÒíØ ÑÒìÎÙãÒí Ì ÎçÎÜÒçÎìáÎã çÎ-

ãÒÙãÒíÍ 

²åïÙáÎã ÎÙâåïáØãÒ ÝÎáÎÞåïÙëÎÛñãÒíØî, ÎéÎëÒÙÎÐåïâã ìÎíÎÛåïá Òã 

êìÎîÒÙ êØÙåïáØããÒíÕ` ÎÙâåïáØãØ Ì êØÙØîØåïáØ ÝÎáÎÞåïÙëÎÛñãÒíÕ (10 áØãæÌ 

13 %)Í ¾ØÙåïáØããÒíÕ (ÎÙâåïáØãØ ÝÎáÒáÎì) ìÎíÏÒíëåïá Òã ÏÎíÞí áÒÚÎãØ-

ÜÎÜÎã ÝÎìÜåïÖâåïããÒíåë, ÜìíáÎáÏ ÙÎë áäÎÜÒÙØåïÖâÎáÏ, ÜåéåÓØÎÜÎâåï-

ãåïÖâÎáÏ, åïãÒã ÞåïÙáÎã ÏÎíÞí ÝÎìÜåïÖâåïããÒíÍ 

¾ØÙåïáØããÒíÕ Ì ÎâÙ ÞåïÙáÎã ÝÎáÎÞåïÙëÎÛñãÒíÕ áÎÜãØäëåïá Òã ɸʃ ìÎ-

éÒíåë Ì ÖëÎãäÎãåë, ëÒíèØãÕ îåïâî Ô ìÎÙØê ÝÎáÎÞåïÙëÎÛñØ ÝÒíÖÎÜÎã ÝÎ-

áÎíÕ (ɸʃ1, ɸʃ2)Í 

¾ØÙåïáØããÒíÕ ÜØíÎéåïá Òã äÎí×ØæãÒíØ ØíÎããÒí, ÎëØÎîØÎâØ êÎíñÒí 

çÎìíÎêìÒÙåï ÝÎáÎíÍ 

 

 
 

µÎÐãÒÓØåïáÕ ÎíÛÎÖÎðÎâÙ-êçØìÎÜ, äÎì ÖÒÖÌ áÒìÎß Ô, ãíÎ Úìåï-

ÖâåïãÕ ÜÎÓáåïá Ô 1750 ÜÐ/á3, ÝÎÙáÎãÊ èÒíáÎêìØàÎãr 6500 C, åïãØ îÎÛí áÒ-

ÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíÍ µÎÐãÒÓØåïáÕ ÝÒäì òñêØÑÎãåïá Ô, Ñ×ëÎíÎî-

ãÒÙåë ãíÎ ÝÎÙåïáÕ Ì ÙîåïáÕÍ µÎÐãÒÓØåïáØ åíåä ÝÎìÜåïÖâåïããÒíÕ ÏÎíÞíÎî-

ãÒÙåï ÝÎáÎí, åíçÒê ÙÒÐØíåß ìÎííÒí, ÜØíÎéåïá Òã ÎÙâåïáØã, îØãÜ (ÎáíÎî-

ãåïá Ô áÎÐãÒÓØåïáÎâØã áØÎÝÎÙëÎÛñãÒíÕ), áÎãÐÎã (ÏÎíÞíÎîãåïá Ô Üåéå-

ÓØÎÜÎâåïãåïÖâåïãÕ): 
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µÎÐãÒÓØåïáÎâØã ÝÎáÎÞåïÙëÎÛñãÒíÕ êìåíÎÏÎ×Îãëåïá Òã.  

ü ÑÒóåíáÎîëåß, åíåãñ áÎÜãØäëåïá Òã ʄɸ ìÎéÒíåë, 

ü ÞåïÙáÎã, åíåãñ áÎÜãØäëåïá Òã ʄʃ ìÎéÒíåëÍ  

ÀÎéÒíØî ÝÒìå ÒßÎÛ ÖëÎãäÎããÒíÕ îåïâî Òã ìÎÙØê ÝÎáÎÞåïÙëÎÛñØ 

çÎâáÎãÎÜÎã ÝÎáÎíÕÍ µÎÐãÒÓØåïáÎâØã ÝÎáÎÞåïÙëÎÛñãÒíÕ òÐìÎÐåí-

Ûåïá Òã ØãñãÎÖØéÎäØãåïÖâåïãåïá (ÏÒãÓØãØ Ì âåïßØ ÏÎñÒí), ØãæçÒê ãÎÌ ÞåïÙ-

áÎã Ì ÑíåäááÎã ÑÒìÎÙãÒí ÎíìÎÑíÒÙåï ÝÎáÎíÍ 

 

 

34. À¬À¢· ¦¿ ¥Á¢ ±¬µÅ¹¿ ±¢µ¢²¹Ã­¿¢¯Å·¦Á 

 

ÀØìÎãÕ ÎíÛÎÖÎðÎâÙ, êçØìÎÜ, Ñ×ëÎíÎÝÎÙ (ÝÎÙáÎã èÒíáÎêìØàÎãÕ 

16650
 C,) áÒìÎß ÔÍ µâåïê áÒìÎßãÒíØ ÝÎáÒáÎì ò×ìëÎÛ Ô åæ ÏÎíÞí Úìåï-

ÖâÎáÏ (4505 ÜÐ/á3), ÎÓåìÎâØã Ì ÛÛáÏÎâØã ÖÖåïãÒíØ ãÜÎìáÎáÏ ÏãåïÖÎÐí-

ëåïá Ô ÏÎíÞí ÜåéåÓØÎÜÎâåïãåïÖâÎáÏÍ ÀØìÎãÕ ÖåßÎíÜëåïá Ô ÒíÜåï áÎÜãØ-

äØÊ ɺʊ1-00, ɺʊ1-0, åíåãî ÝØáÎã ëíÎ çÎìíÎêìåïá Òã 14 ìØìÎãÎâØã áØÎ-

ÝÎÙëÎÛñãÒíÊ 0ʊ4-1, ɺʊ3-1, ɺʊ-5, ɺʊ-9, ɺʊ-16, ɺʊ-22, ɺʊ-7ʄ ÎâÙ áÎÜãØäãÒ-

íØÍ ÀØìÎãÎâØã áØÎÝÎÙëÎÛñãÒíØ ÏÎßÎÑíåïÖâåïãåïá áìãåïá Òã ÎÙâåïáØã 

(0,2-7,5 %), ØêÜ áØ ñÎãØ áÎÜãØäãÒíØ áØÎÝÎÙëÎÛñãÒí çÎíåïãÎÜåïá Òã 

áÎãÐÎã, áåÙØÏÑÒã, ëÎãÎÑØåïá Ì ÎâÙ ìÎííÒíÍ 

ÀØìÎãÕ Ì ìØìÎãÎâØã ÝÎáÎÞåïÙëÎÛñãÒíÕ, åíåãñ çÎìÜÎãåïá Òã ÑÒ-

óåíáÎîëåß áØÎÝÎÙëÎÛñãÒíØ ÖëØã, ÒãÖÎíÜëåïá Òã ÐÙÎãáÎã, ÑíÎãñ Öå-

ßÎíÜëåïá Òã ìÎíÏÒí çíåóØÙØ ÐÙÎãëÎÛñØ ÞÌåë (ÖØÖÒßãÒí, äÒíìÒí, ÞåßÒí, 

áÒìÎßÎÙÎíÒí)Í ¹íçÒê ÜåéåÓØÎÜÎâåïã ãâåïÖ ìØìÎãÕ ÙÎâãåíÒã ÜØíÎéåïá 



 87 

Òã áÒñÒãÎäØãåïÖâÎã, ñØáØÎÜÎã Ì êããÑØ ÎíÑâåïãÎÏÒíåïÖâÎã áÒè, ìÎíÏÒí 

æÎðÒíØ ìÎíåßåïÖâåïããÒí Ì ÚåßåëÎÜÎäÎíÒí ÎíìÎÑíÒÙåï ÝÎáÎíÍ ÀØìÎ-

ãÕ Ì ãíÎ áØÎÝÎÙëÎÛñãÒíÕ ÜØíÎéëåïá Òã ÎëØÎîØåã, ÝíÖØéÎâØã ìÒÚãØ-

ÜÎâØ Ì ÛåëÎÐãÎîåïÖâÎã ÜÎíØñãÒíØ ÝÎáÎíÍ ÀØìÎãÕ ÜÎíÌåí ÙÒÐØíåß 

ìÎíí Ô çåßçÎìãÒí åï ÝÎáÎÞåïÙëÎÛñãÒí ÎíìÎÑíÒÙåï ÝÎáÎíÍ 

ÀÎíÏÒíÎÜåïá Òã ìØìÎãØ ÒíÒñ ìÒêÎÜØ ÝÎáÎÞåïÙëÎÛñãÒí. 

V Ŭ-ÝÎáÎÞåïÙëÎÛñãÒíÊ áÎñåïí ìØìÎã Ì ìØìÎãÕ ÎÙâåïáØãØ, ÎãÎÐØ Ì 

îØíÜåãØåïáØ ÝÒì ÝÎáÎÞåïÙëÎÛñ (ɺʊ5, ɺʊ5-1, ʆʊ4-1, ʆʊ4, ɺʊ4, ʆʊ4-2), 

V ɓ-ÝÎáÎÞåïÙëÎÛñãÒí (ɺʊ15), 

V Ŭ + ɓ-ÝÎáÎÞåïÙëÎÛñãÒí (ɺʊ6, ɺʊ16, ɺʊ3-1, ɺʊ8 Ì ɺʊ9 Ì ÎâÙã)Í 

©êì äØãëÎÛñÎáÎêØ áäÎÜáÎã ÒßÎãÎÜØ ìØìÎãØ ÝÎáÎÞåïÙëÎÛñãÒíÕ 

êìåíÎÏÎ×Îãëåïá Òã ÞåïÙáÎã Ì ÑÒóåíáÎîëåß ìÒêÎÜãÒíØÍ 

ü ÀØìÎãØ ÞåïÙáÎã ÝÎáÎÞåïÙëÎÛñãÒíÕ ÖåßÎíÜëåïá ÒãÊ ɺʊ1, ɺʊ5ʃ, 

ɺʊ3-1ʃ, ɺʊ1ʃ, ɺʊ21ʃ áÎÜãØäãÒíåëÍ ¢âê áÎÜãØäãÒíØ ÏÎßÎÑíåïÖâåïãåïá Î-

ÙâåïáØãÕ ÜÎÓáåïá Ô áØãæÌ 6 %, ñíåáÕ áØãæÌ 2 %, áåÙØÏÑÒãÕÊ áØãæÌ 2 % Ì ëÎ-

ãÎÑØåïáÕÊ 1,2 %Í £ÎîØ ÑíÎãØî ÏÎßÎÑíåïÖâÎã áÒè æãæØã ñÎãÎÜåïÖâÎáÏ ÙØ-

ãåïá Òã êØÙØîØåïá Ì ÒíÜÎÖÍ ¢âê ÚáÏØ ÝÎáÎÞåïÙëÎÛñãÒíÕ åïãÒã ÏÎíÞí Þåï-

ÙÎÜÎã ÝÎìÜåïÖâåïããÒíÊ ÏÎíÞí ÝÒßåïÜÎÝåêåïãåïÖâåïã, ÎããäÎã ÐÛÎâØã (1 

%) Ì ÛÎëÎÙÎâØã (3 %) ãêìëÎÛñãÒí, ìÎñ àÎñÒíØ ðåñí ÝÎÜëÎÛåïÖâåïã, 

ÞåïÙëÎÛñØ ÏÎíÞí ÎáíåïÖâåïã Ì ÐåíÛãÎÜÎãåïá ÏÎîÎÜÎâåïá Ô ÝÎáÎÞåïÙ-

ëÎÛñØ ÎãÝÎáÎêÒéåïÖâåïãÕÍ ÀØìÎãÎâØã ÝÎáÎÞåïÙëÎÛñãÒíØî çÎìíÎê-

ìåïá Òã ìÎíÏÒí ÞÌØ ÞåïÙëÎÛñãÒí Ì ÚåßåëÎÜãÒíÍ ¢âê ÝÎáÎÞåïÙëÎÛñãÒíØ 

ÖÒíåïÖâåïãÕ ÜÎâÎãåïá Ô ÏÎíÞí ÐÎÓÎÜÙÎãáÎã Ì ÞÌÎÐåâÎîáÎã ãâåïÖÒíØ 

ÝÎãÑÒç ÎÜìØë ÑíêÌåíáÎã áÒè, áÚáÎã æÒã ÒãÖÎíÜëåïá, ñÎãØ åí ÎâÑ ÑÒç-

ñåïá ÜãëÎÓØ äØãëÎÛñÎáÎêØ ÎáíåïÖâåïãÕ Ì ÝÎíëÎÛÎâØã àÙåïÖâåïãÕÍ  

 

 

35. °¢»¢Á, ¢·¢¤, ·¬°¦­, ÅÁ¹µ, Â¬·° ¦¿  

¥Á¢·Â ±¬µÅ¹¿ §¹¥¢·¶¹Ãª¦Á  

 

°ÎçÎíÕ ðÎðåïÜ ÜÎçìÎëåïã-Ðåíä áÒìÎß Ô, ÚìåïÖâåïãÕ ÜÎÓáåïá Ô 

11340 ÜÐ/á3, ÝÎÙáÎã èÒíáÎêìØàÎãÕÊ 327,40
 C, åïãØ ÏÎíÞí çÙÎêìØÜåïÖâåïã 

Ì ÞåïÙáÎã ÙÎë ÝÎìÜåïÖâåïããÒíÍ ÆÑØ ÖÖëÎÛãØ ÝÒì áìãÒÙåë ðåÚÎÓÑÒîåï-

ÖâÎã áÒè, áÒìÎßØ áÎÜÒíÌåïâÖØ ëíÎ ÎéÎèÎîãåïá Ô ÜÎçÎíØòñêØÑØ ÖÎ-

ßÎãÖ, åíÕ ÚåæÕãÑåìåïá Ô ãíÎ ÝÒìÎÐÎ òñêØÑÎîáÎãÕ:  
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°ÎÚëÎÛ ñØáØÎÜÎã ÏÎßÎÑíåïÖâåïãØî, ÏÎíÞí áÎñíåïÖâÎã ÜÎçÎí Öå-

ßÎíÜåïá Òã ÝÒìÌâÎÙÊ ʉÆÆÆÆ, ʉ000, ʉ00 áÎÜãØäãÒíØ Ì ʉÆ, ʉ1ʉ, ʉ1, ʉ2ʉ, 

ʉ2, ʉ3, ʉ3ʉ áÎÜãØäãÒíØÍ 

£ÎíÞí áÎñíåïÖâÎã ÜÎçÎíÕ çÎíåïãÎÜåïá Ô 0,0001 % åæ ÎëÒÙØ ìÎí-

ÏÒí ÚÎéãåïíÑãÒí ÎíÛÎÖ, çßØãÞ, îØãÜ, ÎãÎÐ, áÎÐãØÓØåïá Ì ÎâÙã, ØêÜ (23 

áÎÜãØäØ ÜÎçÎíÕ` 0,5 %-Øî åæ ÎëÒÙØ ÚÎéãåïíÑãÒíÍ 

ʉÆ, ʉ1, ʉ2 Ì ÎâÙ áÎÜãØäãÒíØ ÜÎçÎíãÒíÕ áÎìÎÜÎíÎíëåïá Òã 30-40 

ÜÐ ÓÎãÐëÎÛ åïãÒîåß ÞåïÙÎÜìåíãÒíØ ÞÌåë, ØêÜ ÏÎíÞí áÎñíåïÖâÎã ÜÎçÎíÕ 

áØãæÌ 6 ÜÐ ÓÎãÐëÎÛ åïãÒîåß ÞåïâÙÒíØ ÞÌåëÍ ʉÆ, ʉ1, ʉ2, ʉ3 áÎÜãØäãÒíØ ÜÎ-

çÎíãÒíÕ åíçÒê ÙÒÐØíåß ìÎíí ÙÎâãåíÒã ÜØíÎéåïá Òã ÎíåïâíãÒí Ì ÏíåãÓãÒí 

ÎíìÎÑíÒÙåï ÝÎáÎíÍ 

°ÎçÎíØî çÎìíÎêìåïá Òã ÚåßåëÎÜãÒí, åíåãñ ãäÎãÎÜëÎÛ Òã ÝÒ-

ßåïÜ, ÜåéåÓØÎ ÎéÎèÎîãåß áØèÎëÎâí ðåÚÎÑíÒÙåï ÝÎáÎíÍ Ù̈ÒÜìíÎìÒÚ-

ãØÜÎÜÎã ÎíÑâåïãÎÏÒíåïÖâÎã áÒè ÜÎçÎíØî çÎìíÎêìåïá Òã ÖÖëÎÛØã Ô-

ÙÒÜìíÎ ÜåïìÎÜØæãÒí, ÜÎÏÒÙãÒíØ ÖÎßÎãÖãÒí Ì ÎâÙãÍ ¾ÎãØìÎíÎìÒÚãØ-

ÜÎÜÎã ÎäÚÎìÎãñãÒíåïá ÜÎçÎíÕ ÜØíÎéåïá Òã èíÎìÎí Ì Üåâåïßåï Úåßå-

ëÎÜãÒíØ ÎéÎëÒÙ çÎìÎêÚÎãÎìåï áØÎîåïáãÒíÕ ÎáíÎîãÒÙåï ÝÎáÎíÍ 

¢ãÎÐÕ ðÎðåïÜ, ÎíÛÎÖÎðÎâÙ-êçØìÎÜ áÒìÎß Ô, åíØ ÚìåïÖâåïãÕ 

ÜÎÓáåïá Ô 7300 ÜÐ\á3, ÝÎÙáÎã èÒíáÎêìØàÎãÕ 232,10 C: ¢ãÎÐÕ çÎÜÎê èÒí-

áÎÔÙÒÜìíÎÝÎßåíÑØæ Ô, òÑåïá Ì èíåïá ÐíÒÖÒ æØ òñêØÑÎãåïáÍ °ÎÚëÎÛ ÎãÎ-

ÐØ ñØáØÎÜÎã ÏÎßÎÑíåïÖâåïãØî, ÖåßÎíÜåïá Òã ÝÒìÌâÎÙ áÎÜãØäãÒíØ ÎãÎÐÊ 

ʆɺʏ-000, ʆ1ʇʏ-01, 02, 03, 04Í ¢ãÎÐÕ, ÏÎîØ ʆɺʏ-000 áÎÜãØäØî, áÎìÎÜÎ-

íÎíëåïá 1 áØãæÌ 25 ÜÐ ÓÎãÐëÎÛ åïãÒîåß ÞåïÙÎÜåàßÒíØ ÞÌåëÍ 

¢íÑâåïãÎÏÒíåïÖâÎã áÒè ÎãÎÐÕ ÜØíÎéåïá Òã åíçÒê çÎäìçÎãØæ 

çÎìëÎÛñ ìÎíÏÒí ìÎíåßåïÖâåïããÒíØ ÝÎáÎí, ØãæçÒê Ì ÙÒÐØíåß ìÎíí` Î-

íåïâíãÒí Ì ÏíåãÓãÒí ÎíìÎÑíÒÙåï ÝÎáÎíÍ 

·ØÜÒÙÕ Ñ×ëÎíÎÝÎÙ, ÎíÛÎÖÎðÎâÙ-êçØìÎÜ áÒìÎß Ô, ÜåéåÓØÎÜÎâåïã 

ÔÍ ·ØÜÒÙØ ÚìåïÖâåïãÕ ÜÎÓáåïá Ô 8900 ÜÐ/á3, ÝÎÙáÎã èÒíáÎêìØàÎãÕÊ 14550
 

CÍ ©êì ñØáØÎÜÎã ÏÎßÎÑíåïÖâÎã ÜÎã ÝÒìÌâÎÙ áÎÜãØäãÒíØ ãØÜÒÙãÒíÊ H-0, 

H-Ü, H-1, H-2, H-3 Ì H-4: H-0 áÎÜãØäØ ãØÜÒÙÕ çÎíåïãÎÜåïá Ô ÚÎéãåïíÑãÒí 

(ÎÙâåïáØã, ÒíÜÎÖ, çßØãÞ, ÛÛåïáÏ, óåêóåí Ì ÎâÙã) åæ ÎëÒÙØ 0,02 %-Ø æÎðåë, 

ØêÜ H-4 áÎÜãØäØ ãØÜÒÙÕÊ áØãæÌ 2,4 % (ÎÛÚÎÛØã, ÛÛåïáÏ Ì çßØãÞ)Í ·ØÜÒÙã 

òÐìÎÐåíÛåïá Òã çåßçÎìãÒíÕ ÙÒÐØíÒÙåï ÝÎáÎíÍ £ÎîØ ÎâÑ, ãØÜÒÙÕ ÜØíÎ-

éåïá Òã ÑÒÜåíÎìØë Ì çÎäìçÎãØæ çÎìëÎÛñãÒíØ ÝÎáÎíÍ ·ØÜÒÙØ áØÎÝÎÙ-

ëÎÛñÕ áÎãÐÎãØ ÝÒì áÎÜãØäëåïá Ô ʅʄʮ2,5, ʅʄʮ5Í ʅʄʮ5 áÎÜãØäÕ ÖåßÎíÜ-

ëåïá Ô áÒìÎßÎÙÎíØ ÞÌåë, òÐìÎÐåíÛëåïá Ô ÎëìåáåÏØÙãÒíØ, òÑÎãÎëÒíØ Ì 

ìíÎÜìåíãÒíØ ãÒíñØã ÎâíáÎã äÎí×ØæãÒíØ ëÎéØæ áåáÒí çÎìíÎêìÒÙåï ÝÎ-
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áÎíÍ ·ØÜÒÙØ Ì ñíåáØ áØÎÝÎÙëÎÛñØî (HX9,5) çÎìíÎêìåïá Òã èÒíáÎÔÙÒÜì-

íÎÜÎã ëÒíÎðåÚØæãÒí (èÒíáÎÓåïâÐ)Í ·ØÜÒÙØ Ì çßãÞØ áØÎÝÎÙëÎÛñÕ Üåæ-

ëåïá Ô áÒÙÚØåíÍ 

ÅíåáÕ äÎì Îáåïí Ì Ñ×ëÎíÎÝÎÙ áÒìÎß Ô, Ðåíä çåßçÎìØ ÐåïâãØ, 

ÚìåïÖâåïãÕ 7190 ÜÐ/á3, åïãØ ÝÎÙáÎã äÎì ÏÎíÞí èÒíáÎêìØàÎã (18900 C), 

ãåíáÎÙ çÎâáÎããÒíåïá ÏÎíÞí ÜåéåÓØÎÜÎíåïã Ô ÖÖëÎÛãØ Ì ÚåãÎëåïÖâÎã 

çÎâáÎããÒíåïáÍ µÒìÎßÒ ñíåáÕ òÐìÎÐåíÛåïá Òã áÒìÎßãÒíÕ çÎìÒÙåï 

(ñíåáÎçÎìåïá) ÝÎáÎí, åíã åïãØ çÎäìçÎãåß Ì ÑÒÜåíÎìØë ÝÎìÜåïÖâåïã-

ãÒíÍ ¦íÜÎÖØ ÝÒì áØÎîåïáãÒíåïá (óÒíåáØÎÝÎÙëÎÛñãÒí) ñíåáÕ ÛÎéÎâåïá Ô 

åíçÒê ÜÎíÌåí ÙÒÐØíåß ìÎííÍ 

ÂØãÜÕ ÜÎçìÎ-ÎíÛÎÖÎÐåïâã, ðÎâÙåïã, áØèØã ÜÎíÛíåïÖâÎã áÒìÎß ÔÍ 

ÆÑåïá áãÎÙåï ÑÒçñåïá ðÎâÙÎÓíÜëåïá Ô, ÜÎÓáÒÙåë òñêØÑØ ÏÎíÎÜ, ÏÎâî ÚØì 

ÖÎßÎãÖ, åíÕ áÒìÎßØã çÎäìçÎãåïá Ô ÝÒìÎÐÎ òñêØÑÎîåïáØîÍ ÂØãÜØ 

ÚìåïÖâåïãÕ 7133 ÜÐ/á3 Ô, ÝÎÙáÎã èÒíáÎêìØàÎãÕÊ 4200 C, Îâã ÝÒäìåïÖâÎáÏ 

ÙåïÛëåïá Ô ÖÖåïãÒíåïáÍ °ÎÚëÎÛ ñØáØÎÜÎã ÏÎßÎÑíåïÖâåïãØî, ÖåßÎíÜåïá Òã 

ʎɺ00, ʎɺ0, ʎɺ1,ʎɺ, ʎÆɸ, ʎ0, ʎ1ʉ, ʎ1,ʎ2, ʎ2ʉ, ʎ3ʉ, ʎ3 áÎÜãØäãÒíØ 

îØãÜÍ ÂØãÜØã åïßÒÜîåß ÚÎéãåïíÑãÒí Òã ÜÎçÎíÕ, ÒíÜÎÖÕ, ÜÎÑáØåïáÕ, 

çßØãÞÕ, ÎãÎÐÕ, ÎíêÒãÕ, åíåãî çÎíåïãÎÜåïÖâåïãÕ (Õêì áÎÜãØäãÒíØ) êÎÝ-

áÎãÎðÎÜëåïá Ô 0,003-Øî áØãæÌ 2,5 %Í £åÙåí ÚÎéãåïíÑãÒíÕ ÏÎíÞíÎîãåïá 

Òã îØãÜØ ÜÎíÛíåïÖâåïãÕ Ì ÚØêì ÜíàÎìåïá ãíÎ çÙÎêìØÜåïÖâåïãÕÍ 

ÂØãÜÕ ÙÎâãåíÒã ÜØíÎéëåïá Ô çåßçÎìÒ äØãëÎÛñãÒíÕ ÜåéåÓØÎâØî 

çÎäìçÎãÒÙåï ÝÎáÎíÍ »åßçÎìÒ äØãëÎÛñÕ çÎìåïá Òã îØãÜåë ÔÙÒÜìíÎ-

ÜÎã ÒßÎãÎÜåë, ÜÎá ÑíÎãñ ëÎããÎâØ áÒè ÝÎÙëÎÛ îØãÜåïá ÚåíÎêåïÓÒÙåëÍ 

ÂØãÜÕ ÝØáãÎÜÎã ÙÒÐØíåß ìÎíí Ô çßãÞØ Ì ÎÙâåïáØãØ áØÎÝÎÙëÎÛñãÒí Îí-

ìÎÑíÒÙåï ÝÎáÎíÍ ÂØãÜÕ ÐÙÎãåïá Òã ÖØÖÒßØ ìÒêñåë Ì òÐìÎÐåíÛåïá åíçÒê 

ÜåãêìíåïÜîØåã ãâåïÖÍ  

§åÑÎãâåïÖÒíÍ ±ÎáÎÞåïÙëÎÛñãÒíÕ, åíåãñ êìÎîëåïá Òã ÑâåïíÎÝÎÙ Ì ÎâÙ 

ãâåïÖÒíØ ÝØáñåë, ÜØíÎéëåïá Òã åíçÒê ÝÎëÒÙÎãâåïÖÒíÊ äØãëÎÛñÎáÎêÒíØ Ì 

ãÎÚÎçÎìíÎêìëÎÛñãÒíØ ÓåÑáÎã ÝÎáÎí Üåæëåïá Òã ÓåÑÎãâåïÖÒíÍ §åÑÎ-

ãâåïÖÒíÕ ÙÎâã ÜØíÎéåïá åïãÒã êããÑØ, Ï×äÜåïÖâÎã êÎíñÒíØ Ì çÎíÎÐÎãÒíØ, 

éÎÑØåìÒÚãØÜÎâØ Ì ÔÙÒÜìíÎìÒÚãØÜÎâØ ÎíìÎÑíåïÖâåïããÒíåïáÍ ©êì Óå-

ÑÎãâåïÖØ ÝÎÙáÎã èÒíáÎêìØàÎãØ ÓåÑÎãâåïÖÒíÕ ÏÎ×Îãëåïá Òã ÝÒìÌâÎÙ 

ÚáÏÒíØ. 

ü ðÎðåïÜ ÓåÑÎãâåïÖÒí, 

ü çØãÑ ÓåÑÎãâåïÖÒíÍ 

ÄÎðåïÜ ÓåÑÎãâåïÖÒíØ ÝÎÙáÎã èÒíáÎêìØàÎãÕ 4000 ʉ Ô, ÓåÑáÎã Õã-

ÖÎîñåïá äØãëÎÛñÎáÎêÒíÕ æÒã ÒãÖÎíÜëåïá áÒÚÎãØÜÎÜÎã ÏÒéãëÎÛñãÒíØÍ 



 90 

¹íçÒê ðÎðåïÜ ÓåÑÎãâåïÖÒí òÐìÎÐåíÛåïá Òã ÎãÎÐÕ, ÜÎçÎíÕ, ëØêáåïìÕ 

Ì ÜÎÑáØåïáÕÍ ¹íçÒê ÓåÑÎãâåïÖÒí ÙÎâã ìÎíÎÛåïá Òã ÐìÒÙ ÎãÎÐØ, ÜÎçÎ-

íØ, ëØêáåïìØ Ì ÜÎÑáØåïáØ ÝØáñåë ÝÎáÎÞåïÙëÎÛñãÒíÕÍ ¢áÒãÎìÎíÎÛëÎÛ 

ÜØíÎéåïá Òã ÐìÒÙ ðÎðåïÜ ÓåÑÎãâåïÖÒíØî ÎãÎÐØ Ì ÜÎÑáØåïáØ ÝØáñåë ÝÎ-

áÎÞåïÙëÎÛñãÒíÕ, åíåãñ çÎíåïãÎÜåïá Òã ÝÎáÎçÎìÎêÚÎãÎÏÎí 2/3 Ì 1/3 

æÎðÎÏÎ×ãåë ÎãÎÐ Ì ÜÎçÎíÍ ÆíØãÎÜÊ ÎãÎÐÎÜÎçÎíÎâØã ʇʆʉ 90 Óå-

ÑÎãâåïÖÕ çÎíåïãÎÜåïá Ô 90 % ÎãÎÐ, áãÎîÎÛÕÊ ÜÎçÎí, ÎãÎÐÎÜÎçÎ-

íÎÎãìØáåãÎâØã ÓåÑÎãâåïÖØ ÝØáñÕ ÜÎÓáåïá Òã ÎãÎÐÕ, ÜÎçÎíÕ Ì ÎãìØ-

áåãÕ (ÛÎíØí, êåïíáÎ), ØêÜ åíçÒê ÚÎéãåïÜãÒí òÐìÎÐåíÛåïá Òã ÒíÜÎÖ, 

çßØãÞ, ÎíêÒã, ãØÜÒÙ, ÛÛåïáÏ Ì îØãÜÊ ÕãÑÝÎãåïí 0,15é0,20 %-Øî åæ ÎëÒÙ æÎ-

ðÎÏÎ×ãåëÍ 

¢ãÎÐÎ-ÜÎçÎíÎâØã ÓåÑÎãâåïÖÕ ÖåßÎíÜåïá Òã ÖÒðåïÜãÒíØ, ÜÙåí Ì 

ÒéÎãÜâåïãÎãØêì ÞåßÒíØ, ÙÎíÒíØ, ×ÎçÎëÒããÒíØ Ì óÙâåïîåë ÙîëÎÛ Úåßå-

ëÎÜãÒíØ ìÒêñåëÍ  

ÆÐìÎÐåíÛëåïá Òã ãÎÌ ÎãÎÐÎîØãÜÎâØã ÓåÑÎãâåïÖÒíÕ, åíåãî ÏÎßÎÑ-

íåïÖâÎã áÒè, Õêì áÎÜãØäãÒíØ ÎãÎÐÕ ÜÎÓáåïá Ô 90, 70, 60 Ì 40 %, áãÎîÎÛÕÊ 

îØãÜÍ ¢âêçØêØ ÓåÑÎãâåïÖÒíÕ åïãÒã áÒÛ ÏâåïíÒßÎîáÎã êÎÝáÎããÒí, áÒÛ Îá-

íåïÖâåïã Ì îÎÛí çÙÎêìØÜåïÖâåïãÍ 

°ÎíÛí ÓåÑÎãâåïÖÒíÕ åïãÒã 4000 ʉ-Øî ÏÎíÞí èÒíáÎêìØàÎãÊ áØæÌ 800-

9000 ʉ èÒíáÎêìØàÎããÒíØ êÎÝáÎããÒíåïá Ì ÝÎãÑØêÎãåïá Òã çßãÞØ Ì îØãÜØ 

(Îíåïâí), îØãÜØ Ì ÎíÛÎÖØ (ÎíÛÎÖÎâØã) ÝÎáÎÞåïÙëÎÛñãÒíÍ ¢íÛÎÖÎâØã Óå-

ÑÎãâåïÖÒíÕ ÜØíÎéëåïá Òã ÔÙÒÜìíÎ Ì éÎÑØØåêÎíñÒíØ ÓåÑáÎã ÝÎáÎí, åí-

ìÒß ÎãÝíÎ×Òäì Ô áÒÛ ÔÜÒìíÎÝÎßåíÑÎÜÎãåïÖâåïãÍ 

 

 

36. ±¢°¢Ä̧¢°¢· ±¢µ¢²¹Ã­¿¢¯Å·¦Á 

 

±ÎÜÎäðÎÜÎã áØÎÝÎÙëÎÛñãÒíÕ, åíåãñ ÜØíÎéëåïá Òã êÎÝñØ ÎéÎãî-

ñÎÜÎÙãÒíåïá, åïãÒã ÝÎìåïÜ êìíåïÜìåïíÎ, åíÕ çØãÑ áÎêãØÜãÒí çÎíåïãÎ-

Üåß ðÎðåïÜ ÝØáñ ÔÍ ¢âÑçØêØ êìíåïÜìåïíÎã ÎçÎÝåëåïá Ô ÒíÜåï äðëåß áÎ-

ÜÒíÌåïâÖãÒíØ ðåñí áÎäëÎÛñ, ãëÎÓÎÐåïâã ÞÌÎðåÚåïá áÒÛ ìÒêÎÜÎíÎí 

àãäåïáãÒíØ ÑÒçñåïáÍ ¢äÚÎìÎãñØ ×ÎáÎãÎÜ ðÎðåïÜ ÝØáñÕ áÎäëåïá Ô, 

çØãÑ áÎêãØÜãÒíØ áØèÌ ÎéÎèÎãåïá Òã ðåêØÜãÒí, åíåãîåïá ÙÎë çÎÝëåïá Òã 

ñêåïñÎâØã ãâåïÖÒíÕ: 

±ÎÜÎäðÎÜÎã áØÎÝÎÙëÎÛñãÒíÕ êìåíÎÏÎ×Îãëåïá Òã.  

V ÏÎÏØìãÒíØ,  

V ÏíåãÓãÒíØ,  
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V ÎíåïâíãÒíØ  

V ÝÎÜÎäðÎÜÎã ÖåïèÒíØ: 

£ÎÏØìãÒí Òã Üåæëåïá áØÎÝÎÙëÎÛñãÒíÕ ÎãÎÐØ ÜÎá ÜÎçÎíØ ÝØáñåëÍ 

ªåßÎíÜåïá Òã ɹ88, ɹ83, ɹ83ʉ, ɹ16, ɹʉ6 áÎÜãØäãÒíØ ÏÎÏØìãÒí, åíåãîåïá 

ÎãÎÐØ çÎíåïãÎÜåïÖâåïãÕ ÝÎëÎêÎí Ô 5,5-88 %-ØÍ ¹íñÎã ÏÎíÞí Ô ÎãÎÐØ 

çÎíåïãÎÜåïÖâåïãÕ, ÎâãñÎã ÙÎë Òã ÏÎÏØìãÒíØ ÝÎÜÎäðÎÜÎã Ì áÒÚÎãØ-

ÜÎÜÎã ÝÎìÜåïÖâåïããÒíÕÍ ɹ88, ɹ83, ɹ83ʉ ÏÎÏØìãÒíÕ ÜØíÎéåïá Òã ìåïíÏØã-

ãÒíØ Ì ãÎëÒíØ ÝÎáÎí ÑØÓÒÙãÒíØ ÎéÎãîñÎÜÎÙãÒí çÎìíÎêìÒÙØêÍ °ÎçÎ-

íÎÝØáñ åïãÒîåß ÏÎÏØìãÒí Òã ɹ16, ɹH, ɹʉ6, åíåãñ åïãÒã ÎëÒÙØ îÎÛí ÝÎ-

ÜÎäðÎÜÎã Ì áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒí (ñÎã ÎãÎÐØ ÝØáñåë ÏÎÏØì-

ãÒíÕ), ÑíÎãñ ÜØíÎéëåïá Òã ÎéÎãîñÎÜÎÙãÒíåïá, åíåãñ ÎäÚÎìåïá Òã áØ-

èØã Ì åæ áÒÛ ÏÒéãëÎÛåïÖâÎáÏ, ÎëìåìíÎÜìåíÎâØã äÎí×ØæãÒíåïá, ÔÙÒÜì-

íÎñÎíäÒíåïá, ÎäìÎíÎÜÎÜéåïãÜãÒíåïá Ì ÎâÙãÍ 

¹íçÒê ÝÎÜÎäðÎÜÎã ÖåïèÒí ÜØíÎéëåïá Òã Ðåíä Ì ÏÎíÞíÎáåïí ÖåïèÒíÕÍ 

¤åíä ÖåïèÒíØ Öëåïá ÝÎÜÎäðÎÜÎã ÙÎë ÝÎìÜåïÖâåïããÒí åïãÒã ÙÒÐØíëÎÛ 

ɸʉ4, ɸʉ4-2, ɸʉ4-3 ÖåïèÒíÕ, åíåãñ çÎíåïãÎÜåïá Òã 0,2-0,4 % ñíåá Ì ãØÜÒÙ, 

0,3-0,7 % çßØãÞ, ÏÎíÞíÎáåïí ÖåïèÒíØ ÖëåïáÊ ɸɺ4-1, ɸɺ4-2 áÎÜãØäØ ÖåïèÒ-

íÕÍ ±ÎÜÎäðÎÜÎã ÖåïèÒíã òÐìÎÐåíÛåïá Òã äðáÎã ÎéÎãîñÎÜÎÙãÒí çÎì-

íÎêìÒÙåï ÝÎáÎí, åíåãñ ÎäÚÎìåïá Òã åæ áÒÛ ìÒêÎÜÎíÎí àãäåïáãÒíØ Ì ÙØ-

êÒéÕ ðåñí ÝÎàÎÚåïÖâÎáÏ çììëÒÙåï ÑÒçñåïáÍ 

 

ª¦¾ª¢¶¬· ¢½¢¼¢¥Á¢·Å ¤­¹Ã® ±¬·¤¬ ¿¦Á¢£¦Á¶¢­ 
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¤­¹Ã® VI. µ¦À¢³¢°¢· ·¶¹Ãª¦Á¬ ¼¦Áµ¢¶¬· µ¸¢°¹Ãµ 

 

37. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á ¼¦Áµ¢¶¬· 

µ¸¢°µ¢· µ¢¾¬· 

 

»åßçÎìãÒíØ Ì ÎâÙ ÜÎéåïîëÎÛñÎâØã ãâåïÖÒíØ èÒíáÎâØã áäÎÜåïá Îã-

ëÎãåïá Òã ãÎÚÎçÎìíÎêìëÎÛñãÒíØ, äØãëÎÛñÎáÎêÒíØ (áÎãíÎáÎêÒíØ) 

Ì ÐåíÛØñãÒíØ èÒíáÎâØã áäÎÜáÎã ìÒÚãåÙåÐØÎÜÎã ÐåíÛÕãÖÎîÕ, åíØ Îí-

Ñâåïãñåïá ðåðåÚëåïá Ô ãâåïÖØ áØÜíåÜÎéåïîëÎÛñÕ, ãÎÌ ÑíÎ ÝÒì áÒÜìÒß 

áÒÚÎãØÜÎÜÎã, óØÓØÜÎñØáØÎÜÎã Ì ìÒÚãåÙåÐØÎÜÎã ÝÎìÜåïÖâåïããÒíÕ: 

°ÎéåïîëÎÛñÎâØã ãâåïÖÒíØ èÒíáÎâØã áäÎÜáÎã ÐåíÛåïâÖÕ ÜÎçëÎÛ Ô 

ÜíÜãÎÜØ ÏâåïíÒßÎîáÎã (èÒíáÎâØã ÎÓÑÒîåïÖâÎã ×ÎáÎãÎÜ ÏâåïíÒßÎâØã 

ëÎãÑÎÜØ ðåðåÚëÒÙÕ áÒÜ ÎâÙ ìÒêÎÜØ ëÎãÑÎÜåë) ÝÒì, ØãæçÒê ãÎÌ ãâåïÖØ 

ñØáØÎÜÎã ÏÎßÎÑíåïÖâÎã ðåðåÚåïÖâÎã ÝÒìÍ  

¼ÒíáÎâØã áäÎÜáÎã Òã ÒãÖÎíÜëåïá ãÎÚÎçÎìíÎêìëÎÛñãÒíÕ, 

ÜéëÎÛñãÒíÕ, ÑíåäáãÒíÕ, ØãæçÒê ãÎÌ çÎìíÎêìØ äØãëÎÛñÎáÎêÒíÕ Ì Ðåí-

ÛØñãÒíÕ, åíåãî çÒìñ Ô ìíëØ ÎãÝíÎ×Òäì ÝÎìÜåïÖâåïããÒíÊ ÜÎíÛíåïÖâåïã, 

ÎáíåïÖâåïã, áÎäëÎÛÎÜÎâåïÖâåïÖâåïã, ÎéÎÞÐÎÜÎãåïÖâåïã, ãÒíñØã ÙÎíåïá-

ãÒíØ ÝÎãåïá, áäÎÜÒÙØåïÖâÎã ÏÎíÒÙÎëåïáÍ 

¼ÒíáÎâØã áäÎÜáÎã ÔåïÖâåïãÕ ÜÎâÎãåïá Ô ÝÒìÌâÎÙåïá. 

V áÒìÎßãÒíØ ìÎñÎîåïáÕ áØãæÌ Îâã èÒíáÎêìØàÎã, åíÕ ÏÎíÞí ÜÎá 

îÎÛí Ô ÜíØìØÜÎÜÎã èÒíáÎêìØàÎãØî,  

V çÎÝÒÙ ÎâÑ èÒíáÎêìØàÎãåïá,  

V Ì ÎâãåïÝÒìÌ ÑÎãÑÎß ÜÎá ÎíÎÐ ÝåëÎîãÒÙÍ 

±åëÎîáÎã ÕãÖÎîñåïá áÒìÎßØ ÜÎéåïîëÎÛñåïá ìÒßØ Ô åïãÒãåïá ÏâåïÒ-

ßÎâØã ëÎãÑÎÜãÒíØ ðåðåÚåïÖâåïã, åíØ ÝÒìÌÎãñåë ÜìíåïÜ ðåðåÚëåïá Ô 

áÒìÎßØ áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíÕÍ ¢íÎÐ ÝåëÎîáÎã ÑÒçñåïá ÎëÒ-

ÙÎãåïá Ô ÜÎíÛíåïÖâåïãÕ, áÎäëÎÛÎÜÎâåïãåïÖâåïãÕ, ÎéÎÞÐÎÜÎãåïÖâåïãÕ Ì 

ÎâÙã, ØêÜ ÑÎãÑÎß ÝåëÎîáÎã ÑÒçñåïáÊ çÙÎêìØÜåïÖâåïãÕ, ÝÎíëÎÛÎâØã Îá-

íåïÖâåïãÕ, áäÎÜÒÙØåïÖâåïãÕÍ £ÎîØ ÑíÎãØî, ÐåâåïÖâåïã åïãØ ãÎÌ èÒíáÎâØã 

áäÎÜåïá, åíÕ ÜÎçëÎÛ Ô äØãëÎÛñÎáÎêØ ãâåïÖØ ñØáØÎÜÎã ÏÎßÎÑíåïÖâÎã 

ðåðåÚáÎã ÝÒì, ØãæÕ ÎãëÎãåïá Òã èÒíáÎñØáØÎÜÎã áäÎÜåïáÍ  

°ÎÚëÎÛ ìÎñÎîáÎã ÒßÎãÎÜØî Ì ìÎñÎîáÎã ÚåíåïÖâåïãØî ÏâåïíÒ-

ßÎâØã ëÎãÑÎÜãÒíØ ðåðåÚåïÖâåïãÕ ìÒßØ Ô åïãÒãåïá áäÎÜëåß äØãëÎÛñÎ-

áÎêØ ÎáÏåßè ÝÎìëÎÛñÎáÎêåë ÜÎá áØÎâã áÎÜÒíÒêÎâØã äÒíìÒíåïáÍ ÀÎ-

ñÎîãÒÙåë áØãæÌ åíåäÎÜØ èÒíáÎêìØàÎã, çÎÝÒÙåë ÎâÑ èÒíáÎêìØàÎãåïá Ì 
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åíåäÎÜØ ÎíÎÐåïÖâÎáÏ ÝåëÎîãÒÙåë äØãëÎÛñÎáÎêØ áØÜíåêìíåïÜìåïíÎã 

ðåðåÚëåïá Ô ÎáÏåßè ÝÎìëÎÛñÎáÎêåëÍ 

µäÎÜëåß äØãëÎÛñÎáÎêØ áÎÜÒíÒêÎâØã äÒíìÒíØ ñØáØÎÜÎã ÏÎßÎÑíåï-

ÖâÎã ðåðåÚåïÖâåïãÕ åïßÒÜîëåïá Ô ÑíÎãî ÎáíÎîáÎáÏ Ì ÎâÙ ÝÎìÜåïÖâåïã-

ãÒíØ ðåðåÚáÎáÏÍ 

 

 

38. »¹³»¢À·¦Á¬ ¼¦Áµ¢¶¬· µ¸¢°µ¢· ¦³¢·¢°·¦Á© 

 

¤åâåïÖâåïã åïãØ çåßçÎìãÒíØ èÒíáÎâØã áäÎÜáÎã ÝÒìÌâÎÙ ÒßÎãÎÜãÒíÕ. 

ü »åßçÎìãÒíØ ÛÎëÎÙÎâØã èÒíáÎâØã áäÎÜåïá, ØãæÕ ØíÎÜÎãÎîëåïá Ô 

çØãÑ ëØàÎÜåïá Ðìãëåß áÒìÎßÎÜÎã ÝÎáÎÞåïÙëÎÛñØ áØÜíåÜÎéåïîëÎÛñØ 

ðåðåÚåïÖâÎã ãçÎìÎÜåë Ì ìÎÙåë áäÎÜëåß äØãëÎÛñÎáÎêØ ÎáÏåßè ÛÎ-

ëÎÙåë ÎãÝíÎ×Òäì ÝÎìÜåïÖâåïããÒí (áÚåïá, áÚÎáÒßáåïá, ÖíÛÎÖåßåïá, ãåí-

áÎÙÎîåïá): 

ü »åßçÎìãÒíØ áÎÜÒíÒêÎâØã èÒíáÎâØã áäÎÜåïáÊ ØãæÕ ÎéÎèÎîãåïá Ô 

äØãëÎÛñÎáÎêØ áØÎâã áÎÜÒíÒêÎâØã äÒíìØ ÜÎéåïîëÎÛñØ Ì ÝÎìÜåïÖâåïã-

ãÒíØ ðåðåÚåïÖâåïã: 

ü ¼ÒíáÎñØáØÎÜÎã áäÎÜåïá, ØãæÕ ÝÎãÑØêÎãåïá Ô áÒìÎßÎÜÎã äØã-

ëÎÛñÎáÎêØ ãâåïÖØ ìÎñÎîåïá Ì åïãÎÜ Ô ðåðåÚÒÙåï ÐÙÚÎëåíÎçÒê äØã-

ëÎÛñÎáÎêØ áÎÜÒíÒêØ äÒíìØ ÜÎéåïîëÎÛñÕ Ì ÏÎßÎÑíåïÖâåïãÕ: 

ü Ù̈ÒÜìíÎèÒíáÎáäÎÜåïá, ØãæÕ ØíÎÜÎãÎîëåïá Ô ÏÎíÞí ÝÎàÎÚÎÜÎ-

ãåïÖâÎáÏ ÝåêÎãñØ ìÎñÎîáÎáÏ, ØãæçÒê ãÎÌ ÝçÎÜÎâØã ìÎñÎîáÎã àÎ-

ãÎçÎíÝåë Ì ÔÙÒÜìíåÙØìãÒíåïá ìÎñÎîáÎáÏ: 

ü ¼ÒíáÎáÒÚÎãØÜÎÜÎã áäÎÜåïá, ØãæÕ ØíÒãØî ãÒíÜÎâÎîãåïá Ô äØã-

ëÎÛñÎáÎêØ ìÎñÎîåïá, åíØã ÎãÝíÎ×Òäì Ô ÒãÖÎíÜÒÙ ÐÙåîáÎã, ÜåíÓÎãáÎã 

Ì ãáÎãÎìØç ÐåíÛÎéåïâÖãÒíØÊ çÙÎêìØÜ ÑÒóåíáÎîØÎãÒíØ ÝÒìÌÎãñåë 

ÎéÎèÎîåß áÎÜÎÜåðëÎÛñÕ ëÒíÎîãÒÙåï ãçÎìÎÜåë: 

 

 

39. ¼¦Áµ¢¶¬· µ¸¢°µ¢· ½¦«¬µ·¦Á© 

 

¼ÒíáÎâØã áäÎÜáÎã ÐåíÛÕãÖÎîÕ, åíØ ãçÎìÎÜã Ô ðåðåÚÒÙ äØãëÎÛ-

ñÎáÎêØ ãâåïÖØ ÎìåáÎâØã ÜÎéåïîëÎÛñÕ Ì ÝÎìÜåïÖâåïããÒíÕ ÏÎßÜÎîÎÛ Ô 

äØãëÎÛñÎáÎêØ ìÎñÎîáÎã, ìëâÎÙ èÒíáÎêìØàÎãåïá çÎÝçÎãáÎã Ì åíå-

äÎÜØ ÎíÎÐåïÖâÎáÏ ÝåëÎîáÎã ÐåíÛÎéåïâÖãÒíØîÍ ¼ÒíáÎâØã áäÎÜáÎã Ðåí-

ÛÕãÖÎîØ ìÒÚãåÙåÐØÎÜÎã çÎíÎáÒìíÒíÕ ÜÙØãÒã. 
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V ÝÎáÎÞåïÙëÎÛñØ ìÎñÎîáÎã ÎéÎëÒÙÎÐåïâã èÒíáÎêìØàÎãÕ,  

V ÎâÑ èÒíáÎêìØàÎãåïá çÎÝçÎãáÎã ×ÎáÎãÎÜÕ, 

V ìÎñÎîáÎã Ì ÝåëÎîáÎã ÎíÎÐåïÖâåïããÒíÕÍ 

»åßçÎìØ ìÎñÎîåïáÕ èÒíáÎâØã áäÎÜáÎã ÝØáãÎÜÎã ÐåíÛÎéåïâÖãÒ-

íØî áÒÜã Ô, åíØî ÜÎÚëÎÛ Ô ðåïÙÎâØã Ì ÜÎéåïîëÎÛñÎâØã ðåÚÎÜÒíçåïáãÒ-

íÕ, óØÓØÜÎÜÎã Ì áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíØ ðåðåÚåïÖâåïããÒíÕ, 

ÑíÎ ÝÎáÎí ìÎñÎîáÎã éÒ×ØáÕ ÝÎãÑØêÎãåïá Ô åíåäØæÊ ÝÎáÎÞåïÙëÎÛñØ Ýê-

ìÎÜ ÏãåïÖÎÐíØæãÒí êìÎãÎÙåï ÝÎáÎíÍ ¤åíÛãÎÜÎãåïá ìÎíÏÒíÎÜåïá Òã 

âåïíÎñÎãæâåïí äØãëÎÛñÎáÎêØ ÜÎá äØãëÎÛñÎáÎêØ ÚáÏÎñÎãÎÜØ ìÒÚãØ-

ÜÎçÒê ÝãÎíÎëåí Ì ìÒÚãØÜÎçÒê ÖåïâÙÎìíÒÙØ ìÎñÎîáÎã èÒíáÎêìØàÎã-

ãÒíÍ 

ÀÒÚãØÜÎçÒê ÝãÎíÎëåí ìÎñÎîáÎã ÎíÎÐåïÖâåïãÕ ÜÎÚëÎÛ Ô ìÎ-

ñÎîáÎã ÒßÎãÎÜØî, ìÎñÎîáÎã êÎíñÒíØ ìÒêÎÜØî, äØãëÎÛñÎáÎêØ ÞÌØî Ì 

ìÒßÎÜÎâåïáØî, áØÎ×ÎáÎãÎÜ ìÎñÎîëåß äØãëÎÛñÎáÎêÒíØ ÓÎãÐëÎÛãÒ-

íØî Ì ÎâÙ ÐåíÛåããÒíØî:  

ÀÒÚãØÜÎçÒê ÖåïâÙÎìíÒÙØ ÜÎá ìÒÚãåÙåÐØÎÜÎã ìÎñÎîáÎã ÎíÎÐåï-

ÖâåïãÕ ÜÎÚëÎÛ Ô ÝÎáÎÞåïÙëÎÛñØ ñØáØÎÜÎã ÏÎßÎÑíåïÖâåïãØî, ÜÎéåïî-

ëÎÛñØî, äØãëÎÛñÎáÎêØ åïíëÎÐÛØî Ì ìÎñÎîáÎã èÒíáåïÖâÎã áØèÎÜÎâñØî: 

»ÎÝáÎã ×ÎáÎãÎÜÕ Îâã ×ÎáÎãÎÜã Ô, åíÕ ÎãÝíÎ×Òäì Ô äØãëÎÛñÎáÎêØ 

ÎáÏåßè ÛÎëÎÙåë èÒíáåïÖâåïãÕ ÝÎëÎêÎíÒîãÒÙåï Ì ÝÎáÎçÎìÎêÚÎãÎÏÎí 

ÏåÙåí óÎÓÒíØ Ì ÜÎéåïîëÎÛñÎâØã ëÒíÎÑÎêÎëåíåïáãÒíØ ëÒíèÎîáÎã ÝÎ-

áÎí: 

±åëÎîåïáÕ (êÎéÒîåïáÕ) ØíÒãØî ãÒíÜÎâÎîãåïá Ô ÎëÎíìÎÜÎã ÐåíÛÕã-

ÖÎî, ØãæÕ ØíÎÜÎãÎîëåïá Ô êìÎãÎÙåï ãÎÚÎìÒêëåß ÜÎéåïîëÎÛñÕÊ ÎãÝíÎ-

×Òäì áÒÚÎãØÜÎÜÎã ÝÎìÜåïÖâåïããÒíåë:  

°ÎÚëÎÛ ìÎñÎîáÎã èÒíáÎêìØàÎãØî Ì ÝåëÎîáÎã ÎíÎÐåïÖâåïãØ 

ìÎíÏÒíÎÜåïá Òã ÝÒìÌâÎÙ ÝØáãÎÜÎã èÒíáÎâØã áäÎÜåïáãÒíÕ. 

ü ªíÛÎÖåßåïá (¸ØÜÎáäÎÜåïá), 

ü ·åíáÎÙÎîåïá, 

ü µÚåïáÊ ÝÒìÎÐÎ áÚÎáÒßáÎáÏ:  

 

 

40. ªÁ¯¢ª¹³¹Ãµ 

 

ªíÛÎÖåßáÎã ãçÎìÎÜã Ô ÝÎãÒÙ áÒìÎßãÒíØ Ì ÝÎáÎÞåïÙëÎÛñãÒíØ 

ãÒíñØã ÙÎíëÎÛåïÖâåïãÕ, ëÒíÎîãÒÙ ÑíÎãî ÜÎéåïîëÎÛñÎâØã Ì ñØáØÎÜÎã 
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ìÎíÎáÒìåïÖâåïãÕ, îÎÛíÎîãÒÙ ÜÎíÛíåïÖâåïãÕ Ì ÏÎíÞíÎîãÒÙ áäÎÜÒÙØåïÖâåï-

ãÕ, ãÎÚÎçÎìíÎêìÒ ÑíÎãî ÝÎèåíÑ èÒíáÎáäÎÜáÎã ÐåíÛåïâÖØ: 

ªíÛÎÖåßåïáÕ èÒíáÎâØã áäÎÜáÎã ÐåíÛÎéåïâÖ Ô, åíØ ÎíÑâåïãñåïá äØã-

ëÎÛñÎáÎêÒíÕ Ì ãÎÚÎçÎìíÎêìëÎÛñãÒíÕ ÞÒéñ Òã ÏÒíåïá ÝÎëÎêÎ-

íÎÜäéëÎÛåïÖâÎã áåì ÜÎéåïîëÎÛñÍ ªíÛÎÖåßåïáÕ ÎéÎèÎîãåïá Ô áÒìÎß-

ãÒíØ ÜÎá ÝÎáÎÞåïÙëÎÛñãÒíØ ÖåïÙÎîåïá Ê åïßÒÜîÒÙåë ÑíÎãî çÙÎêìØÜåï-

ÖâÎã ÏÎíÞíÎîáÎã Ì áãÎîåíÑÎâØã ÙÎíåïáãÒíØ ÝÎãáÎãÍ ¢âã ØíÒãØî ãÒí-

ÜÎâÎîãåïá Ô åíåäÎÜØ èÒíáÎêìØàÎãØ äØãëÎÛñÎáÎêØ ÜÎá ãÎÚÎçÎì-

íÎêìëÎÛñØ ìÎñÎîåïá, ÎâÑ èÒíáÎêìØàÎãåïá çÎÝçÎãåïá Ì ëÎéÎíÎãØ 

ÝÒì áØÎêØã ÎêìØàÎãÎÏÎí ÑÎãÑÎß ÝåëÎîåïáÍ ¢âÑ ×ÎáÎãÎÜ äØãëÎÛñÎ-

áÎêÕ ÜÎá ãÎÚÎçÎìíÎêìëÎÛñÕ êìÎãåïá Òã ÎéÎãî áãÎîåíÑÎâØã ÙÎ-

íåïáãÒíØ ÜÎâåïã ÜÎéåïîëÎÛñÍ ªíÛÎÖåßáÎã ãäÎãÎÜåïÖâåïãÕ ÜÎâÎãåïá Ô 

ãíÎãåïá, åí ëÒíÎîëåïá Ô äØãëÎÛñÎáÎêØ ÜÎá ãÎÚÎçÎìíÎêìëÎÛñØ ÜÎ-

éåïîëÎÛñÎâØã ìÎíÎáÒìåïÖâåïãÕ (ÎãÝÎáÎêÒéåïÖâåïãÕ), ØãæÕ êìÎîëÒÙ Ôí 

àãäáÎáÏ, ÞåïÙáÎáÏ, ÜéáÎáÏ, ÒéÎÜîáÎáÏ Ì ëÒíÎÏâåïíÒßÎîáÎáÏÍ °Îéåïî-

ëÎÛñØ ìÎíÎáÒìåïÖâÎã ëÒíÎîáÎáÏ ìÒßØ Ô åïãÒãåïá áÒÚÎãØÜÎÜÎã Ì 

ìÒÚãåÙåÐØÎÜÎã ÝÎìÜåïÖâåïããÒíØ ðåðåÚåïÖâåïã, ãÒíñØã ÙÎíåïáãÒíØ ÝÎ-

ãåïá, ðÚíåïãåïÖâÎã ëÒíÎîåïá, ÜÎíÛíåïÖâÎã ØèÒîåïá, ÎáíåïÖâÎã, çÙÎêìØ-

ÜåïÖâÎã Ì ÝÎíëÎÛÎâØã àÙåïÖâÎã ÎëÒÙÎîåïá, ÑíåäáÎã Ì ÜìíáÎáÏ áäÎÜáÎã 

ÙÎëÎîåïáÍ ¤åíÛãÎÜÎãåïá ìÎíÏÒíÎÜåïá Òã ÎéÎèãÎâØã Ì ÒíÜíåíÑÎÜÎã 

ÖíÛÎÖåßåïáãÒíÍ 

ü ¢éÎèãÎâØã ÖíÛÎÖåßáÎã ×ÎáÎãÎÜ ìÎíÎáÒì äØãëÎÛñÎáÎêÕ ÜÎá 

ãÎÚÎçÎìíÎêìëÎÛñÕ ìÎñÎîëåïá Ô ÝÎêìÎìåïã Ì ÝÎëÎêÎíÎæÎð ÜÎ-

éåïîëÎÛñ êìÎãÎÙåï ÝÎáÎí: 

ü ¦íÜíåíÑÎâØã ÖíÛÎÖåßáÎã ×ÎáÎãÎÜ äØãëÎÛñÎáÎêÕ ÜÎá ãÎÚÎ-

çÎìíÎêìëÎÛñÕ ìÎñÎîëåïá Ô ÜíØìØÜÎÜÎã èÒíáÎêìØàÎãØî ÎëÒÙØÊ ÝÒ-

ìÎÐÎâåïá ÑÎãÑÎß ÝåëÎîáÎáÏ ÜÎâåïã ÜÎéåïîëÎÛñØ ëØàÎÜ êìÎãÎÙåï ÝÎ-

áÎíÍ °íØìØÜÎÜÎã èÒíáÎêìØàÎãØî ÎëÒÙØ ìÎñÎîáÎã ÑÒçñåïá ÎçÎÝåë-

ëåïá Ô áÒìÎßØ ÜÎéåïîëÎÛñØ ÙíØë ëÒíÎÏâåïíÒßÎîåïáÕÍ ªíÛÎÖåßáÎã åíÎ-

ÜâÎÙ ØíÎÜÎãÎîáÎã ÝÎáÎí ÎãÝíÎ×Òäì Ô àØäì ÕãìíÒÙ ìÎñÎîáÎã èÒí-

áÎêìØàÎãÕ Ì ÎíÎÐåïÖâåïãÕ, ØãæçÒê ãÎÌ ÝåëÎîáÎã ÎíÎÐåïÖâåïãÕÍ 

 

 

41. ·¹Áµ¢­¢Â¹Ãµ 

 

·åíáÎÙÎîåïá ÎãëÎãåïá Òã äØãëÎÛñÎáÎêØ ÜÎá ãÎÚÎçÎìíÎêì-

ëÎÛñØ èÒíáÎâØã áäÎÜáÎã ÐåíÛÕãÖÎî, åíØ ×ÎáÎãÎÜ ÑíÎãñ ìÎñÎîëåïá 

Òã áØãæÌ ÜíØìØÜÎÜÎã èÒíáÎêìØàÎã +30 é 500 ʉ, çÎÝçÎãåïá Òã ÎâÑ 
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èÒíáÎêìØàÎãåïá Ì ÝåëÎîãåïá òÑåïáÍ ¢âê ÑÒçñåïá ÎããäÎã ãëÎÓåïá Ô 

ÜÎíÛíåïÖâåïãÕ, ÎáíåïÖâåïãÕ, ÏÎíÞíÎãåïá Ô çÙÎêìØÜåïÖâåïãÕ Ì ÝÎíëÎ-

ÛÎâØã àÙåïÖâåïãÕ, ÎëÒÙÎãåïá Ô ÜìíáÎáÏ áäÎÜÒÙØåïÖâåïãÕÍ 

·åíáÎÙÎîáÎã ÝÎáÎí ìÎñÎîáÎã èÒíáÎêìØàÎãÕ Õãìíåïá Òã ÜÎÚ-

ëÎÛ òíØãÎÜÊ çåßçÎìØ áÎÜãØäØî Ì ÎÛÚÎÛãØ çÎíåïãÎÜåïÖâÎã æÎðÎ-

ÏÎ×ãØîÍ ·åíáÎÙÎîáÎã ãäÎãÎÜåïáÕ ÜÎÚëÎÛ Ô çåßçÎìØ ÏÎßÎÑíåïÖâåï-

ãØîÊ ÝÒìÎÐÎ áäÎÜáÎã Ì ÜÎéåïîëÎÛñØ ÞÌÎëåíáÎã ÝÎáÎíÍ  

ÆíØãÎÜÊ îÎÛíÎÛÚÎÛãÎâØã çåßçÎìãÒíØ áäÎÜÒÙØåïÖâåïãÕ ÙÎëÎîãÒ-

Ùåï ÝÎáÎí ÖíÛÎÖåßáÎã ðåÚÎíÒã ÜØíÎéåïá Òã ãåíáÎÙÎîåïáÕ, ʉʪ30 áÎÜãØ-

äØ çåßçÎìØ ÙíØë ÖíÛÎÖåßåïáØî ÝÒìå (ãåïãã Ô Øãæ-åí áÎìÎÜÎíÎíáÎã ëØ-

àÎÜÕ) Îâã åïãØ ÝÒìÌâÎÙ ÝÎìÜåïÖâåïããÒíÕ. 

¶ ʉʪ30Ê ÎáíåïÖâåïã 440 µ»Î, çÙÎêìØÜåïÖâåïã -17 %, ÜÎíÛíåïÖâåïã -

179 ʅɺ, ÝÎíëÎÛÎâØã àÙåïÖâåïã- ʂʉV - 62 ¼/ʩêá2: 

·åíáÎÙÎîåïáØî ÝÒìå åïãØ ÝÒìÌâÎÙ ÝÎìÜåïÖâåïããÒíÕ. 

¶ ʉʪ30Ê ÎáíåïÖâåïã 390 µ»Î, çÙÎêìØÜåïÖâåïã -23 %, ÜÎíÛíåïÖâåïã -

143 ʅɺ, ÝÎíëÎÛÎâØã àÙåïÖâåïã- ʂʉV - 49 ¼/ʩêá2: 

 

 

42. µ®¹Ãµ 

 

µÚåïáÕ ØíÒãØî ãÒíÜÎâÎîãåïá Ô èÒíáÎâØã áäÎÜáÎã ÐåíÛÕãÖÎî, åíØ 

×ÎáÎãÎÜ äØãëÎÛñÎáÎêÕ ÜÎá ãÎÚÎçÎìíÎêìëÎÛñÕ ìÎñÎîëåïá Ô ÜíØ-

ìØÜÎÜÎã èÒíáÎêìØàÎãØî ÎëÒÙØ, çÎÝëåïá ÎâÑ ÎêìØàÎãåïáÊ ÝÒìÎÐÎ Î-

íÎÐ ÝåëÎîëÎáÏÍ ¢íÑâåïãñåïá ÏÎíÞíÎîëåïá Ô ÜÎíÛíåïÖâåïãÕ, ÎáíåïÖâåïãÕ, 

ÎéÎÞÐÎÜÎãåïÖâåïãÕ, áÎäÎÜÎâåïãåïÖâåïãÕ Ì ÎâÙ áÒÚÎãØÜÎÜÎã ÝÎìÜåï-

ÖâåïããÒíÕÍ ©ãÑÝÎãåí ÎéáÎáÏ áÚáÎã ×ÎáÎãÎÜ áØÜíåÜÎéåïîëÎÛñØ ðåðå-

ÚåïÖâÎãÕ ÓåïÐÎÝÒé ðåðåÚëåïá Ô áÒÚÎãØÜÎÜÎã, óØÓØÜÎÜÎã Ì ñØáØÎÜÎã 

ÝÎìÜåïÖâåïããÒíÕÍ 

±åëÎîáÎã ÎíÎÐåïÖâåïãÕ ãäÎãÎÜÎÙØ çÒìñ Ô ÎëÒÙ ÙØãØ ÜíØìØÜÎÜÎã 

ÎíÎÐåïÖâåïãØîÍ  

µÚÎáÒßáåïáÕ èÒíáÎáäÎÜáÎã ìÒêÎÜ Ô, ÜÎìÎíëåïá Ô áÚåïáØî ÝÒìå Ì 

ØíÒãØî ãÒíÜÎâÎîãåïá áØãæÌ åíåä èÒíáÎêìØàÎã ìÎñÎîåïáÊ ÝÎèåíÑÎÜÎã 

ÝåëÎîåïáåë (òÑåïá ÜÎá èíåïá)Í  µÚÎáÒßáåïá¡ ìÒíáØãÕ ÜØíÎéåïá Òã ÐÙÚÎ-

ëåíÎçÒê çåßçÎìØ èÒíáÎáäÎÜáÎã ÑÒçñåïáÍ ¤åïãÎëåí ÝÎáÎÞåïÙëÎÛñãÒ-

íØ áÚÎáÒßáåïáÕ êåëåíÎÏÎí ÎãëÎãåïá Òã ÎíÝÒêìÎÜÎã ÛÒíÎîåïáÍ 

µÚáÎã ÝÒìÌÎãñåë çåßçÎìÕ ÞÒéñ Ô ÏÒíåïá åæ áØÎâã ÜÎíÛíåïÖâåïã, ÎâÙ 

ãÎÌ ðÚíåïãåïÖâåïã, åíÕ îÎãÜÎÙØ æÔÍ £ÎîØ ÎâÑ, áÒÛ ÜÎíÛíåïÖâåïãÕ Ñ×ëÎ-

íÎîãåïá Ô ÑÒìÎÙãÒíØ ëÒíèãÎÜÎã áÒÚÎãØÜÎÜÎã áäÎÜåïáÕÍ µÚëÎÛ çåß-

https://hy.wikipedia.org/wiki/%D5%8F%D5%A5%D5%BD%D5%A1%D5%AF
https://hy.wikipedia.org/wiki/%D5%84%D5%AD%D5%B8%D6%82%D5%B4
https://hy.wikipedia.org/wiki/%D5%8B%D5%A5%D6%80%D5%B4%D5%A1%D5%BD%D5%BF%D5%AB%D5%B3%D5%A1%D5%B6
https://hy.wikipedia.org/wiki/%D5%95%D5%A4
https://hy.wikipedia.org/wiki/%D5%8B%D5%B8%D6%82%D6%80
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çÎìØ ðÚíåïãåïÖâåïãÕ ðåñíÎîãÒÙåï Ì çÙÎêìØÜåïÖâåïãÕ ÏÎíÞíÎîãÒÙåï ÝÎ-

áÎí Îâã ÒãÖÎíÜåïá Òã áÚÎáÒßáÎãÍ ÀÎíÏÒíåïá Òã îÎÛí (120-1500
 C), áØèØã 

(300-4000 C) Ì ÏÎíÞí (450-650 0C) áÚÎáÒßáåïáÍ 

 

¬·Å·¢¾À¹Ã¤µ¢· ±¢ÁÂ¦Á ¤­¹Ã® ¿¦Â¬ ¿¦Á¢£¦Á¶¢­ 

 

1. ªëÎíÜÒñ èÒíáÎâØã áäÎÜáÎã ÐåíÛÕãÖÎîØ ìÒÚãåÙåÐØÎÜÎã çÎíÎ-

áÒìíÒíÕÍ 

2. °ÎÚëÎÛ ìÎñÎîáÎã èÒíáÎêìØàÎãØî ÖëÎíÜÒñ èÒíáÎâØã áäÎÜáÎã 

ìÒêÎÜãÒíÕÍ 

3. ¾ÎÝáÎãÒñ «ÖíÛÎÖåßåïá» ÝÎêÜÎîåïÖâåïãÕÍ 

4. ¾ÎÝáÎãÒñ «ãåíáÎÙÎîåïá» ÝÎêÜÎîåïÖâåïãÕÍ 

5. ¾ÎÝáÎãÒñ «áÚåïá Ì áÎÚÎáÒßáåïá» ÝÎêÜÎîåïÖâåïããÒíÕÍ 
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¤­¹Ã® VII . ¹º µ¦À¢³°¢· ·¶¹Ãª¦Á 

 

43. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á ¹º µ¦À¢³¢°¢·  

·¶¹Ãª¦Á¬ µ¢¾¬· 

 

ÅØáØÎâØ ÑÎêÕãÖÎîãÒíØî áÒÓ ÝÎâìãØ Ô ñØáØÎÜÎã ÔÙÒáÒãìãÒíØ çÎí-

ÏÒíÎÜÎã ÎßâåïêÎÜÕ (ÝÎëÒÙëÎÛ 1), åíìÒß ÜÎãÎæ Ì êÌ ÐåïâãÒíåë ãäëÎÛ Òã 

áÒìÎßãÒíÕ, ØêÜ ÜÎíáØí Ðåïâãåë åæ áÒìÎßãÒíÕ: °Îíåß Òãñ ãÎÌ ìÎíÏÒíÎ-

ÜÒÙ åæ áÒìÎßãÒíÕ Ì áÒìÎßãÒíÕ çÎíÏÒíÎÜÎã ÎßâåïêÎÜåïá ÑíÎãî ëÎã-

ÑÎÜãÒíØ áÒè ãÒíÜÎâÎîëÎÛ ÑØíñØî: ÆíØãÎÜÊ ÏåÙåí åæ áÒìÎßãÒíÕ ëÎãÑÎ-

Üåïá ãÒíÜÎâÎîëÎÛ Òã ÞÎÚ Üåßáåïá, ØêÜ áÒìÎßãÒíÕÊ ÜÒãìíåãåïá ÜÎá Îè 

Üåßáåïá: µâåïê ÜåßáØîÊ åæ áÒìÎßãÒíÕ ìÒßÎÜÎâëÎÛ Òã çÎíÏÒíÎÜÎã 

ÎßâåïêÎÜØ ëÒíØã Îè ÎãÜâåïãåïá (ÜÎíáØí ÐÛØ ëÒíØã Îè Üåßáåïá): ¬ ìÎíÏÒ-

íåïÖâåïã áÒìÎßãÒíØ, åæ áÒìÎßãÒíÕ ÏÎëÎÜÎãØã ñØæ Òã, ÕãÑÎáÒãÕ ÝÎä-

ëÎíÜëåïá Òã 22-Õ: 

±ÎëÒÙëÎÛ 1 

ÅØáØÎÜÎã ÔÙÒáÒãìãÒíØ çÎíÏÒíÎÜÎã ÎßâåïêÎÜ 

 

 

µÒìÎßãÒíØã Ì åæ áÒìÎßãÒíØã Ïãåíåä ÝØáãÎÜÎã ÝÎìÜåïÖâåïãÕ Îâã Ô, 

åí áÒìÎßØ ÎìåáãÒíÕ åïãÒã ÕãÑåïãÎÜåïÖâåïã ÔÙÒÜìíåããÒí ìÎÙåï, ØêÜ åæ áÒ-

ìÎßãÒíØ ÎìåáãÒíÕÊ ÕãÑåïãÒÙåï:  

¹æ áÒìÎßÎÜÎã ãâåïÖÒíÕ åïêåïáãÎêØíÒÙåï ÝÎáÎí ÜÎíÌåí Ô ãÎÌ ëÒíÝØ-

äÒÙ, åí ÒíÜåï Ì ÎëÒÙØ ÎìåáãÒíØî ÏÎßÜÎîÎÛ áØÎîåïÖâåïãÕ Üåæëåïá Ô áåÙÒ-
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ÜåïÙ, ØêÜ ãâåïÖÒíÕ Üåæëåïá Òã ÏÎíÑ ãâåïÖÒí: ¹æ áÒìÎßãÒíØ ÎéÎãÞãÎÝÎì-

ÜåïÖâåïãÕ ÜÎâÎãåïá Ô ãíÎãåïá, åí ÑíÎãî ÎìåáãÒíØ ëÒíØã ÔãÒíÐÒìØÜ áÎ-

ÜÎíÑÎÜãÒíåïáÊ ÝÎáÒáÎìÎÛ áÒìÎßãÒíØ ÝÒì, ÜÎã ñãÎÜåïÖâÎáÏ äÎì 

ÔÙÒÜìíåããÒí: ±ÒìÌÎÏÎí åæ áÒìÎßãÒíØ ÎìåáãÒíÕ ÕãÑåïãÎÜ Òã ÙíÎîåïîØæ 

ÔÙÒÜìíåããÒí áØÎîãÒÙåï Ì ÑíêÌåíÒÙåï ÎëÒÙØ áÒÛ òñêØÑÎîãåß ÎÜìØëåïÖâåïã, 

ñÎã áÒìÎßãÒíÕ: 

¹æ áÒìÎßãÒíØ ÝÎáÎí áÒÛ ãäÎãÎÜåïÖâåïã åïãØ ÔÙÒÜìíåããÒíØ ãáÎãåï-

ÖâåïãÕ, ÔÙÒÜìíÎÏÎîÎêÎÜÎãåïÖâåïãÕ, Ì òñêØÑÎîãåß-ëÒíÎÜÎãÐãåßÎÜÎã 

áÒÛ ãÒíåï×Õ: ¹æ áÒìÎßãÒíØ ØåãÎîáÎã áÒÛ ÔãÒíÐØÎâØ äãåíÝØë ÑíÎãî 

ÎìåáãÒíÕ ÜÎíåß Òã ÞÌÎëåíÒÙ ÜåëÎÙÒãìÎâØã ñØáØÎÜÎã ÜÎçÒí: ¢âã ÜÎ-

çÕ, åíØ ÑÒçñåïá ÔÙÒÜìíåããÒíØ ðåÚÎÓÑÒîåïÖâåïãØî ÎéÎèÎãåïá Òã Îìåá-

ãÒíØ ÕãÑÝÎãåïí ÔÙÒÜìíåãÎâØã ÓåïâÐÒí, Üåæëåïá Ô ÜåëÎÙÒãìÎâØã:  

 

 
 

¢âã ÑÒçñåïá, ÒíÏ áØáâÎãî ðåÚÎÓÑåß ÎìåáãÒíÕ åïãÒã ÝÎëÎêÎí 

ÔÙÒÜìíÎÏÎîÎêÎÜÎãåïÖâåïã, ÎçÎ ÕãÑÝÎãåïí ÔÙÒÜìíåãÎâØã ÓåïâÐÒíÕ Ðìã-

ëåïá Òã ÒíÜåï ÎìåáãÒíØî ÝÎëÎêÎíÎæÎð ÝÒéÎëåíåïÖâÎã ëíÎ: ¢âêçØêØ 

ÜåëÎÙÒãìÎâØã ÜÎçÕ ÎãëÎãåïá Òã åæ ÏÌÒéÎâØã, åíØ òíØãÎÜãÒí Òã H, ʆ, N, 

Cl, P, O çÎíÓ ãâåïÖÒíÕÊ åæ áÒìÎßãÒíÕÍ  

¢ìåáãÒíØ ðåÚÎÓÑÒîåïÖâÎã ÑÒçñåïá, ÒíÏ ÑíÎãñ åïãÒã ìÎíÏÒí ÔÙÒÜì-

íÎÏÎîÎêÎÜÎãåïÖâåïã, òíØãÎÜÊ èíÎÛØãÕ Ì ñÙåíÕ, ÕãÑÝÎãåïí ÔÙÒÜìíåãÎâØã 

ÓåïâÐÕ Ðìãëåïá Ô ìÒÚÎäÎí×ëÎÛ ÑÒçØ áÒÛ ÔÙÒÜìíÎÏÎîÎêÎÜÎãåïÖâåïã åï-

ãÒîåß ÎìåáÕ, ÎâêØãñã ÑÒçØ ñÙåíÕÍ ÅÙåíØ ÎìåáÕ ÞÒéñ Ô ÏÒíåïá áÎêãÎÜØ 

ÏÎîÎêÎÜÎã ÙØîñ, ØêÜ èíÎÛØãÕÊ áÎêãÎÜØ ÑíÎÜÎãÍ ¾Î òíØãÎÜ Ô ÏÌÒéÎâØã 

ÜåëÎÙÒãìÎâØã ÜÎçØÍ 

 

 



 102 

 

 

 

  

  

 

 

 

 

¹æ áÒìÎßãÒíØ ØåãÎîáÎã ÏÎíÞí ÔãÒíÐØÎâØ ãäÎãÎÜåïÖâÎã äãåíÝØë Ø-

íÒãî ÎìåáãÒíÕ ÜÎíåß Òã ÎâÙ åæ áÒìÎßãÒíØ Ì ÒíÜÎÜØ ìÎííÒíØ ÎìåáãÒíØ 

ÝÒì ÞÌÎëåíÒÙ ÜåëÎÙÒãìÎâØã ñØáØÎÜÎã ÜÎçÒíÍ ¬ ìÎíÏÒíåïÖâåïã áÒìÎß-

ãÒíØ ìØçØÜ ØåãÎâØã ÏãåïâÖåë ÜÎéåïîëÎÛ áØÎîåïÖâåïããÒíØî, çÎíÓ åæ áÒ-

ìÎßÎÜÎã ãâåïÖÒíÕ, ØãæçÒê ãÎÌ ÑíÎãî áØÎîåïÖâåïããÒíÕ åïãÒã ÜåëÎÙÒã-

ìÎâØã ÏãåïâÖØ ÜÎéåïîëÎÛñÍ 

¢ÓÎì ëØàÎÜåïá ÜÎíåß Òã ÙØãÒÙ ÝÒìÌâÎÙ ÐÎÓÎÞÌ åæ áÒìÎßÎÜÎã 

çÎíÓ ãâåïÖÒíÕÊ óìåíÕ, ñÙåíÕ, ÖÖëÎÛØãÕ, ÎÓåìÕ, èíÎÛØãÕ, ØãÒíì ÐÎÓÒíÕ, 

ÜÎíÛí ëØàÎÜåïáÊ âåÑÕ, ÎêìÎìÕ, ÛÛåïáÏÕ, êÒÙÒãÕ, ìÒÙåïíÕ, óåêóåíÕ, ÎíêÒ-

ãÕ, ÎÛÚÎÛØãÕ, êØÙØîØåïáÕ, ÏåíÕ, êÒãâÎÜÎâØã èÒíáÎêìØàÎãåïá ÝÒßåïÜ ëØ-

àÎÜåë Ô ÑíêÌåíëåïá ÏíåáÕÍ  

¹íåä åæ áÒìÎßãÒíØ áåì ãÜÎìëåïá Ô ÎâÙÎëØàÎÜåïÖâÎã (ÎÙåìíåçØÎ) 

ÑíêÌåíåïáãÒíÍ ¢âêçÒê, ÐÎÓÎÞÌ ÖÖëÎÛãØã Ïãåíåä Ô ÒíÜåï ÎâÙÎëØàÎÜåï-

ÖâÎã ÞÌÎðåÚåïáãÒíÊ ÖÖëÎÛØã (O2) Ì òÓåã (O3), çØãÑ ÎÛÚÎÛãØãÊ ÏÎÓáÎ-

ÖØë ÞÌÎðåÚåïáãÒí, òíØãÎÜÊ ÎÙáÎêì, ÎêìíÎÙåããÒí, ÐíÎóØì, ÐíÎóÒã, 

ÜÎíÏØã, ÙåãÑêÑÒâÙØì, óåïÙÒíÒã, ÎÛÚÎÛãÎÎçÎÜØ, ÑØÎÛÚÎÛØã, ÎÛÚÎÛ-

ãÎâØã ãÎãåÜÎéåïîëÎÛñãÒí Ì ÎáåíóÎâØã ÎÛÚÎÛØãÍ £ãåïÖâÎã áÒè áåÙÒÜåï-

ÙÎâØã ÞÌåë çÎíÓ ãâåïÖÒíØ ìÒêñåë ÝÎãÑØçåïá Òã ÎÓåìÕ, ÖÖëÎÛØãÕ Ì 

ÛÛåïáÏÕÍ ±ÎàÎÚ åæ áÒìÎßãÒíÕ ÝÎãÑØçåïá Òã ñØáØÎçÒê áØÎîëÎÛ ÞÌåëÊ 

èåïíÕ, ÝÎãñÎãâåïÖÒíÕ, ÎçÎíãÒíÕ, ìÎíÏÒí êØÙØÜÎìãÒíÕ, óåêóÎìãÒíÕ, 

ÏåíÎìãÒíÕÍ ©êì ÒíÜíÎÜÒßÌåïá ìÎíÎÛëÎÛåïÖâÎã åæ áÒìÎßãÒíÕ ÔÎÜÎãå-

íÒã ìÎíÏÒíëåïá ÒãÍ ¢áÒãÎìÎíÎÛëÎÛãÒíØî Òã ÝÎãÑØêÎãåïá ÖÖëÎÛØãÕ, 

êØÙØîØåïáÕ, èíÎÛØãÕ, ØêÜ ÝÎÓëÎÐâåïìÊ ÎíêÒãÕ, êÒÙÒãÕ, âåÑÕ, ìÒÙåïíÕÍ  

¹æ áÒìÎßÎÜÎã ãâåïÖÒíÕ (äØãëÎÛñÎâØã Ì ÎâÙ) ÑíÎãñ ãâåïÖÒíØ áÒÛ 

ÚåïáÏ ÒãÊ çÎìíÎêìëÎÛ òíÐÎãÎÜÎã Ì ÎãòíÐÎãÎÜÎã (ÝÎãñÎãâåïÖÒí) 

ÝåïáñÒíØî: ÆíÐÎãÎÜÎã ÝåïáñÒíØ ÚáÏØã Òã çÎìÜÎãåïá ðÎâìÎãâåïÖÕ Ì 

ÑíÎãî ÝØáñåë ÎíìÎÑíÎãñÕ, ÏåïíÑÕ, ÖÒÙÕ, åêÜåíÕ, ÜÎåïæåïÜÕ Ì ÎâÙã, ØêÜ Î-
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ãòíÐÎãÎÜÎã ÝåïáñÒíØ ÚáÏØãÊ ÐÎÓÕ, ãÎëÖÕ, èåïíÕ, ÎÙáÎêìÕ, ÜÎëÕ, ÜëÎí-

îÕ, áÎíáÎíÕ Ì ìÎíÏÒí ÝÎãñÎìÒêÎÜãÒí: 

 
¬íÒãî ÝÒíÖØã âåïíÎñÎãæâåïí ÝåïáñØî ÎíìÎÑíëåïá Ô áÒÛ ñÎãÎÜØ åæ áÒ-

ìÎßÎÜÎã ãâåïÖÒí, åíåãñ òÐìÎÐåíÛëåïá Òã ÎíÑâåïãÎÏÒíåïÖâÎã ìÎíÏÒí 

ÏãÎÐÎëÎéãÒíåïá, ÐâåïßÎìãìÒêåïÖâåïãåïá, ìíÎãêçåíìåïá, Ï×äÜåïÖâÎã 

áÒè, áäÎÜåïâÖåïá, êããÑØ ÎíÑâåïãÎÏÒíåïÖâåïãåïá, ÜÒãîÎßåïá Ì ÎâÙã: ÆíØãÎÜÊ 

çÙÎêìáÎêêÎãÒí, ÎçÎÜØãÒí, ãÒíÜÎãâåïÖÒí, êåêØãÞãÒí, ÙÎñÒí, ÖåïßÖ, êì-

ëÎíÎÖåïßÖ (ÜÎíìåã), ÏíÑâÎ Ì ÏÎáÏÎÜÒ ÖÒÙÒí Ì ÐåíÛëÎÛñÒßÒã (ÜìåíÒ-

ßÒã), ðÎâìâÎãâåïÖÒ äØãëÎÛñÎáÎêÒí, ÜÎÝåïâñØ ãÎÚÎçÎìíÎêìëÎÛñãÒí, 

ãíÏÎìÎÚìÎÜãÒí, ÒßèâåïíãÒíØî Ì åêÜåíãÒíØî ÐÒßÎíëÒêìÎÜÎã ÎíìÎÑ-

íÎãñ Ì ÎâÙã: 

 

 

44. ¹º µ¦À¢³¢°¢· ·¶¹Ãª¦Á¬ ±¹ÃµÅ¬ ¿¦Á¢µ̧¢°µ¢·  

À¦®·¹­¹¤¬¢·¦Á© 

 

¹æ áÒìÎßÎÜÎã ãâåïÖÒíØ ÝåïáñÕ ëÒíÎáäÎÜëåïá Ô ÝÒìÌâÎÙ ÒßÎãÎÜãÒ-

íåë. 

ü ÅØáØÎÜÎã ìÒÚãåÙåÐØÎãÒíåë ÏÎÓáÎÚìÎîåïá (çåÙØÜåãÑÒêÎ-

îåïá), çåÙØáÒíÎîåïá, éÒìØãÎîåïá, êØãÖÒÓ Ì ÎâÙ ñØáØÎÜÎã áäÎÜáÎã ìÒ-

êÎÜãÒí): 

ü ¼ÒíáÎâØã Ì èÒíáÎáÒÚÎãØÜÎÜÎã ìÒÚãåÙåÐØÎãÒíåë (ÞåïÙåïá, 

ÒéÎÜÎÙåïá, Ñíåäáåïá, áÎáÙåïá Ì ÎâÙã): 

ü µÒÚÎãØÜÎÜÎã ìÒÚãåÙåÐØÎãÒíåë (êßåîåïá, éÎãÑåïá, ÜÒßÌåïá, 

óíÒÓÒíåïá, ÐÎâÙØÜåãåïá, Ñíåäáåïá Ì ÎâÙã): 
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ü ±ÎáÎÜîëÎÛ ìÒÚãåÙåÐØÎãÒíåë, åíåãñ ØíÒãî áÒè ÕãÑÐíÜåïá Òã ëÒ-

íÕ ãäëÎÛ ÒíÜåï Ì ÎëÒÙØ ìÒÚãåÙåÐØÎãÒí (ñØáØÎÜÎã Ì èÒíáÎâØã, ñØáØÎ-

ÜÎã Ì áÒÚÎãØÜÎÜÎã): 

¹æ áÒìÎßÎÜÎã ãâåïÖÒíÕ, åíåãñ êìÎîëåïá Òã ñØáØÎÜÎã ìÒÚãåÙåÐØ-

Îâåë ÏÎ×Îãëåïá Òã ÒíÜåï ÚáÏØ. 

V »åÙØáÒíÎâØã ãâåïÖÒíÊ ÖÒÙÒí Ì ÜìåíãÒí, çåÙØÔÖØÙÒã, çåÙØÎáØÑãÒí, 

çÙÎêìáÎêêÎãÒí, ÚÒ×Òí, êåêØãÞãÒí, ãÒíÜÒí: 

V ÅØáØÎÜÎã ÝÒßåïÜãÒí Ì ÎíìÎÑíÎãñãÒíÊ éÒÎÜìØëãÒí, Ï×äÜÎÜÎã 

çÎìíÎêìåïÜãÒí, çÎâÖåïîØÜ ãâåïÖÒí, ãÎëÖÎñØáØÎâØ ÎíìÎÑíÎãñãÒí: 

 

 
 

¼ÒíáÎâØã Ì èÒíáÎáÒÚÎãØÜÎÜÎã ìÒÚãåÙåÐØÎâåë êìÎîëåïá Òã ÝÎã-

ñÎâØã ÝåïáñØ ÝØáñåë ÝÒìÌâÎÙ åæ áÒìÎßÎÜÎã ãâåïÖÒíÕÊ ÐíÎóØì, ÎíÝÒê-

ìÎÜÎã ÎÙáÎêì, ÝßÜÎãâåïÖÒí, ÎãÜØÓÎñÎí (ÎêÏÒêì), ÐíÎóØìÎÎÛÚÎÛ-

ãÎâØã ãâåïÖÒí, ÚÒîÒßÒã (ÜÒíÎáØÜÎ) Ì ÎçÎÜÒÏâåïíÒßÎâØã ãâåïÖÒí (êØìÎÙ), 

ÝíÎÑØáÎîÜåïã ãâåïÖÒí, ñÎíÒ ÞåïÙëÎÛñãÒí, ÎçÎÜØ, ÖÒÙÒí Ì ÎíÝÒêìÎÜÎã 

ÐåíÛëÎÛñãÒí (ÜìåíãÒí): 
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45. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á »¹­¬µ¦Á·¦Á¬  

µ¢¾¬· 

 

¹æ áÒìÎßÎÜÎã ãâåïÖÒíÕ òíÐÎãÎÜÎã Ì ÎãòíÐÎãÎÜÎã çåÙØáÒíÎâØã 

ãâåïÖÒí ÒãÊ ìÎíÏÒí ìÒêÎÜØ çÙÎêìØÜ ÓÎãÐëÎÛãÒí, åæ áÒìÎßÎÜÎã ÝØá-

ñåë ÜåáçåÓØîØåã ãâåïÖÒí, ÜÎåïæåïÜãÒí Ì éÒìØããÒí, êåêØãÞãÒí, ÝÒíáÒìØÜ-

ãÒí, ãÒíÜÒí Ì ÙÎñÒí, ØãæçÒê ãÎÌ ÐíÎóØì, ÎçÎÜØ, ÜÒíÎáØÜÎ: 

¹íçÒê ÜÎéåïîëÎÛñÎâØã ãâåïÖÒíÊ çåÙØáÒíãÒíÕ ÛÎéÎâåïá Òã ÜÎíÌåí 

ÙíÎîåïáãÒí áÒìÎßãÒíØã, åíåä ÑÒçñÒíåïá ÝÎèåßåïÖâÎáÏ ðåÚÎíØãåïá Òã 

ÑíÎãî, ØêÜ ÒíÏÒáã ØíÒãñ Òã ÝÎãÑØêÎãåïá ÎãðåÚÎíØãÒÙØ: ¹æ áÒìÎßÎ-

ÜÎã ãâåïÖÒíØ ÎéÎëÒÙåïÖâåïãã ØíÒãî Îâã ÝÎìÜåïÖâåïããÒíã Òã, ØãæçØêØñ Òã 

ÏÎëÎíÎí ÎáíåïÖâåïãÕ, ÜåäìåïÖâåïãã åï îÎÛí ÚìåïÖâÎã çÎâáÎããÒíåïáÊ Î-

éÎÞÐÎÜÎãåïÖâåïãÕ (ÔÙÎêìØÜåïÖâåïãÕ), ÙåïêÎÖÎðÎãîØÜåïÖâåïãÕ, ñØáØÎÜÎã 

ÜÎâåïãåïÖâåïãÕ, ÑØÔÙÒÜìíÎÜÎã ÝÎìÜåïÖâåïããÒíÕ, åíåãî äãåíÝØë ÎâÑ ãâåï-

ÖÒíÕ ÝÎàÎÚ ÝÎãÑØêÎãåïá Òã ÎãðåÚÎíØãÒÙØ: ±ÎíÜ Ô ãäÒÙ ãÎÌ, åí ÜØíÎé-

áÎã ìÒêÎãÜâåïãØî åæ áÒìÎßÎÜÎã ãâåïÖÒíÕ åïãÒã ÏÎëÎíÎí, åíåä ÑÒçñÒ-

íåïá ãÎÌ ÏÎíÞí ìÒÚãåÙåÐØÎÜÎãåïÖâåïã Ì ÎíÑâåïãÎëÒìåïÖâåïã: ¹æ áÒìÎ-

ßÎÜÎã ãâåïÖÒíØî äØãëÎÛñÎáÎêÒíØ çÎìíÎêìáÎã ÎäÚÎìÎìÎíåïÖâåïãÕ 

5-6 ÎãÐÎá îÎÛí Ô Ì 4-5 ÎãÐÎá ÎëÒÙØ Ô×Îã áÒìÎßÎÜÎã ãâåïÖÒíØî: ¢âê Î-

éåïáåë ÎãÕãÑÝÎì Îàåïá Ô åæ áÒìÎßÎÜÎã ãâåïÖÒíØ òÐìÎÐåíÛåïáÕ áÒñÒ-
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ãÎäØãåïÖâÎã, ÎëìåáåÏØÙÎäØãåïÖâÎã, ÎëØÎîØÎâØ, êããÑØ, êÎéãÎíÎãÎâØã 

Ì ÜíØåÐÒã ìÒÚãØÜÎâØ áÒè Ì ÎâÙã: 

ÆíØãÎÜÊ ÜÒíÎáØÜÎâØî çÎìíÎêìëÎÛ ãÒíñØã ÎâíáÎã äÎí×ØæãÒíåïá 

æØ ÜØíÎéëåïá ÎéÎãî èíåë ÝåëÎîåïá, ØãæÕ ÎãÝãÎí Ô, ÒíÏ ÑíÎãñ çÎì-

íÎêìëÎÛ Òã áÒìÎßØî: ±íÖØéãÒíØ, ØãñãÎÖØéãÒíØ, ÎëìåáÒñÒãÎãÒíØ 

ÎéÎèãÎâØã áÎêÒíåïá ÎÔíåÑØãÎáÎÜÎÜÎã ÜÎéåïîëÎÛñãÒíÕ çÎìíÎêì-

ëåïá Òã áØÎâã åæ áÒìÎßÎÜÎã ãâåïÖÒíØî (ÐíÎóØì, ÜÒíÎáØÜÎ): ¥×ëÎí Ô 

çÎìÜÒíÎîãÒÙ ÜÒãîÎßÎâØã çÎíÎÐÎãÒíÕ, ÎåïÑØå Ì ëØÑÒå êÎíñÎëåíåïá-

ãÒíÕ, ÝÎáÎÜÎíÐØæãÒíÕ, êçåíìÎâØã êÎíñÎëåíåïáãÒíÕ, áÒñÒãÎãÒíÕ Ì ÎâÙ 

êÎíñÎëåíåïáãÒí ÎéÎãî åæ áÒìÎßÎÜÎã ãâåïÖÒíØ Ê çÙÎêìáÎêÎ, ÙÎáØãÎì, 

ÜÒíÎáØÜÎ, ÜÎåïæåïÜ, ÎçÎÜØ Ì ÎâÙã:  

¹æ áÒìÎßÎÜÎã ãâåïÖÒíØ ÜÎéåïîëÎÛñØ ÝØáñ Òã ÝÎãÑØêÎãåïá çåÙØáÒí-

ãÒíÕÊ ÝØáãÎÜÎãåïá êØãÖÒìØÜ çåÙØáÒíãÒíÕ: 

»åÙØáÒíãÒí (ÏÎíÞí áåÙÒÜåïÙâÎí ãâåïÖÒí) Üåæëåïá Òã Îâã ÏÎíÑ ñØáØÎ-

ÜÎã áØÎîåïÖâåïããÒíÕ, åíåãî ÜÎéåïîëÎÛñÕ ÞÌÎëåíëåïá Ô ÎìåáãÒíØ áØÎ-

ìÒêÎÜ òßÎÜãÒíØ äßÖÎãÒíåë: ÆßÎÜãÒíåïá ÎìåáãÒíÕ áØÌãåïâã ÚáÏØî Òã Ì 

áØáâÎãî áØèÌ áØÎîëÎÛ Òã ñØáØÎÜÎã ÜÎçåë: »åÙØáÒíãÒíÕ êìÎîëåïá Òã 

çåÙØáÒíÎîáÎã ÜÎá çåÙØÜåãÑÒêÎîáÎã ÎíÑâåïãñåïá: 

 

 
 

»åÙØáÒíÎîåïáÕ ØíÒãØî ãÒíÜÎâÎîãåïá Ô ÏÎíÞí áåÙÒÜåïÙâÎí ãâåïÖØ (çå-

ÙØáÒíØ) ÞÌÎëåíáÎã ÐåíÛÕãÖÎîÊ Îàåß çåÙØáÒíØ áåÙÒÜåïÙØ ÎÜìØë ÜÒãìíåã-

ãÒíåïá îÎÛí áåÙÒÜåïÙâÎí ãâåïÖØ (áåãåáÒíØ) áåÙÒÜåïÙãÒíØ ÏÎÓáÎÜØ ÜîáÎáÏ: 

µåãåáÒíÎâØã áåÙÒÜåïÙÕ, åíÕ çåÙØáÒíØ áÎê Ô ÜÎÓáåïá, ÞÌÎëåíåïá Ô ÎâêçÒê 

ÜåæëÎÛ áåãåáÒíÎâØã (ÜÎéåïîëÎÛñÎâØã) äßÖÎâØ òßÎÜ: °ÎíÒÙØ Ô ÞÌÎÜÒí-

çÒÙ ãÎÌ ÝÒìÌâÎÙ ÜÒíçÊ çåÙØáÒíÎîåïáÕ áÒÛ Öëåë áåãåáÒíÎâØã áåÙÒÜåïÙãÒíØ 

ñØáØÎÜÎã áØÎîåïÖâÎã ÐåíÛÕãÖÎî Ô áÒÜ áÒÛ çåÙØáÒíÎâØã áåÙÒÜåïÙØ áÒè, 
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ÎéÎãî áåãåáÒíØ ìÎííÎÜÎã ÜÎÓáÕ ðåÚÒÙåï: µåãåáÒíØ Ì çåÙØáÒíØ ìÎí-

íÎÜÎã ÜÎÓáÒíÕ (áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÒíÕ) áåìÎëåíÎçÒê ãåïâãã Òã: 

»åÙØÜåãÑÒêÎîåïáÕ ìÎíÏÒí áåãåáÒíãÒíØ áåÙÒÜåïÙãÒíØî ñØáØÎÜÎã éÒ-

ÎÜîØÎãÒíØ ÎíÑâåïãñåïá çåÙØáÒí ÞÌÎëåíÒÙåï ÐåíÛÕãÖÎîã Ô: »åÙØáÒíØ 

ìÎííÎÜÎã ÜÎÓáÕ ìÎíÏÒíëåïá Ô çåÙØÜÒãÑÎêîáÎã ñØáØÎÜÎã éÒÎÜîØÎâØã 

áÎêãÎÜîåß áåãåáÒíãÒíØ ÜÎÓáØî: 

 

 
 

 

46. µ¹·¹µ¦Á 

 

µåãåáÒíÕ çåÙØáÒíØ ÜÎá òÙØÐåáÒíØ áåÙÒÜåïÙÎâØã äßÖÎâØ òßÎÜã Ô: °ÎÚ-

ëÎÛ áåãåáÒíØ (äßÖÎâØ òßÎÜãÒíØ) ñÎãÎÜØî äßÖÎãÒíÕ ÙØãåïá Òã òÙØÐåáÒ-

íÎâØã Ì çåÙØáÒíÎâØã: 10-100 òßÎÜãÒíØî ÜÎÓáëÎÛ äßÖÎã Ì ÝÒìÌÎÏÎí 

ãâåïÖÕ Üåæëåïá Ô òÙØÐåáÒí, ØêÜ 100-Øî ÎëÒÙØ òßÎÜãÒíØî ÜÎÓáëÎÛ äßÖÎã Ì 

ÝÒìÌÎÏÎí ãâåïÖÕ Üåæëåïá Ô çåÙØáÒí: ¹íçÒê òíØãÎÜ ëÒíîãÒãñ ÔÖØÙÒãÕ`  

ÔÖØÙÒãØ áåãåáÒíØ ÏÎãÎÞÌã Ô` C2H4 

ÔÖØÙÒãØ òÙØÐåáÒíØ ÏÎãÎÞÌã Ô` (C2H4) n  

åíìÒß n-Õ çåÙÒáÒíÎîáÎã ÎêìØàÎãã Ô ÜÎá áåãåáÒíØ ñÎãÎÜÕ Ì n = 10-Øî 

áØãæÌ 100, 

ÔÖØÙÒãØ çåÙØáÒíØ ÏÎãÎÞÌã Ô` (C2H4) n,  

åíìÒß n-Õ çåÙÒáÒíÎîáÎã ÎêìØàÎãã Ô ÜÎá áåãåáÒíØ ñÎãÎÜÕ Ì n = 101 Ì 

ÎëÒÙØ: 

·åïâãÕ îåïâî ìÎãñ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÒíåëÊ 
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·åïâãÕ îåïâî ìÎãñ áåÙÒÜåïÙÎâØã áåÑÒÙãÒíåëÊ 

 

 
 

 

47. ¢µ¦·¢À¢Á¢¿̄¢  ̄µ¹·¹µ¦Á·¦Á© ¦¿ ¥Á¢·Â  

»¹­¬µ¦Á·¦Á© 

 

»Á¹»¬­¦· (ʧʨʦʧʠʣʝʥ) 

µåãåáÒíØ ñØáØÎÜÎã ÏÎãÎÞÌÕÊ C3H6 

µåãåáÒíØ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ  

 
  

µåãåáÒíØ áåÙÒÜåïÙÎâØã áåÑÒÙÕÊ 

 

 

 

 

 

 

 

»¹­¬»Á¹»¬­¦· (ʧʦʣʠʧʨʦʧʠʣʝʥ) 

(»íåçØÙÒãØ çåÙØáÒíØÓÎîåïáØî êìÎîëÎÛ çåÙØáÒí)  

»åÙØáÒíØ ÏÎãÎÞÌÕÊ n(C3H6) 

»åÙØáÒíØ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ 
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n-Õ çåÙØáÒíØÓÎîáÎã ÎêìØàÎãã Ô Ì îåïâî Ô ìÎÙØê çåÙØáÒíØÓÎîáÎã 

éÒÎÜîØÎâåïá áåãåáÒíØ áÎêãÎÜîåïÖâÎã ñÎãÎÜÕÍ 

»åÙØáÒíØ áåÙÒÜåïÙÎâØã áåÑÒÙÕÊ 

 
¿¬·¬­Å­¹Á¬¥ (ɺʠʥʠʣʭʣʦʨʠʜ) 

 

µåãåáÒíØ ñØáØÎÜÎã ÏÎãÎÞÌÕÊ CH2 = CHCl 

µåãåáÒíØ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ 

 
µåãåáÒíØ áåÙÒÜåïÙÎâØã áåÑÒÙÕÊ 

 

 

 

 

 

 

 

»¹­¬¿¬·¬­Å­¹Á¬¥ (ʧoʣʠʚʠʥʠʣʭʣʦʨʠʜ) 

(¿ØãØÙñÙåíØÑØ çåÙØáÒíØÓÎîåïáØî êìÎîëÎÛ çåÙØáÒí)  

»åÙØáÒíØ ÏÎãÎÞÌÕÊ (CH2 = CHCl) n 

»åÙØáÒíØ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ 

 

https://mplast.by/encyklopedia/vinilhlorid-syire-dlya-polucheniya-polivinilhlorida/
https://mplast.by/encyklopedia/vinilhlorid-syire-dlya-polucheniya-polivinilhlorida/
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n-Õ çåÙØáÒíØÓÎîáÎã ÎêìØàÎãã Ô Ì îåïâî Ô ìÎÙØê çåÙØáÒíØÓÎîáÎã 

éÒÎÜîØÎâåïá áåãåáÒíØ áÎêãÎÜîåïÖâÎã ñÎãÎÜÕÍ 

»åÙØáÒíØ áåÙÒÜåïÙÎâØã áåÑÒÙÕÊ 

 

 
 

ª̈¬­¦· (ʕʪʠʣʝʥ) 

µåãåáÒíØ ñØáØÎÜÎã ÏÎãÎÞÌÕÊ C2H4  

µåãåáÒíØ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ  

 
µåãåáÒíØ áåÙÒÜåïÙÎâØã áåÑÒÙÕÊ 

 

 
»¹­¬̈ª¬­¦· (ʧʦʣʠʵʪʠʣʝʥ) 

(Ö̈ØÙÒãØ çåÙØáÒíØÓÎîåïáØî êìÎîëÎÛ çåÙØáÒí)  

»åÙØÔÖØÙÒãØ ÏÎãÎÞÌÕÊ (C2H4) n 

»åÙØÔÖØÙÒãØ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ 

 
N-Õ çåÙØáÒíØÓÎîáÎã ÎêìØàÎãã Ô Ì îåïâî Ô ìÎÙØê çåÙØáÒíØÓÎîáÎã 

éÒÎÜîØÎâåïá áåãåáÒíØ áÎêãÎÜîåïÖâÎã ñÎãÎÜÕÍ 

»åÙØáÒíØ áåÙÒÜåïÙÎâØã áåÑÒÙÕÊ 

https://mplast.by/encyklopedia/etilen/
https://mplast.by/encyklopedia/etilen/
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¾ª¬Á¹­(ʉʪʠʨʦʣ) 

µåãåáÒíØ ÏÎãÎÞÌÕÊ C8H8 

µåãåáÒíØ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ 

  
µåãåáÒíØ áåÙÒÜåïÙÎâØã áåÑÒÙÕÊ 

 
»¹­¬¾ª¬Á¹­ (ʇʦʣʠʩʪʠʨʦʣ) 

(¾ìØíåÙØ çåÙØáÒíØÓÎîåïáØî êìÎîëÎÛ çåÙØáÒí) 

»åÙØáÒíØ ÏÎãÎÞÌÕÊ C8H8 

»åÙØáÒíØ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ 

  
N-Õ çåÙØáÒíØÓÎîáÎã ÎêìØàÎãã Ô Ì îåïâî Ô ìÎÙØê çåÙØáÒíØÓÎîáÎã 

éÒÎÜîØÎâåïá áåãåáÒíØ áÎêãÎÜîåïÖâÎã ñÎãÎÜÕÍ 

»åÙØáÒíØ áåÙÒÜåïÙÎâØã áåÑÒÙÕÊ 

https://mplast.by/encyklopedia/stirol/
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¬§¹»Á¦·(ʀʟʦʧʨʝʥ)  

µåãåáÒíØ ÏÎãÎÞÌÕÊ C5H8 

µåãåáÒíØ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ 

  
µåãåáÒíØ áåÙÒÜåïÙÎâØã áåÑÒÙÕÊ 

 
»¹­¬¬§¹»Á¦· (ʧʦʣʠʠʟʦʧʨʝʥ) 

(ØÓåçíÒãØ çåÙØáÒíØÓÎîåïáØî êìÎîëÎÛ çåÙØáÒíÊ ÏãÎÜÎã ÜÎåïæåïÜØ 

çåÙØáÒí) 

»åÙØáÒíØ ÏÎãÎÞÌÕÊ (C5H8) n 

»åÙØáÒíØ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ 

 
 

n-Õ çåÙØáÒíØÓÎîáÎã ÎêìØàÎãã Ô Ì îåïâî Ô ìÎÙØê çåÙØáÒíØÓÎîáÎã 

éÒÎÜîØÎâåïá áåãåáÒíØ áÎêãÎÜîåïÖâÎã ñÎãÎÜÕÍ 

»åÙØáÒíØ áåÙÒÜåïÙÎâØã áåÑÒÙÕÊ 
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£¹ÃÀ¢¥¬¦· (ɹʫʪʘʜʠʝʥ) 

µåãåáÒíØ ÏÎãÎÞÌÕÊ C4H6 

µåãåáÒíØ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ 

 
µåãåáÒíØ áåÙÒÜåïÙÎâØã áåÑÒÙÕÊ 

 
»¹­¬£¹ÃÀ¢¥¬¦· 

(£åïìÎÑØÒãØ çåÙØáÒíØÓÎîåïáØî êìÎîëÎÛ çåÙØáÒíÊ êØãÖÒìØÜ ÜÎåïæåïÜØ 

çåÙØáÒí) 

»åÙØáÒíØ ÏÎãÎÞÌÕÊ (C4H6) n 

»åÙØáÒíØ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ 

 
»åÙØáÒíØ áåÙÒÜåïÙÎâØã áåÑÒÙÕÊ 
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¢µ¬·¢ªª¹Ã (ɸʤʠʥʦʢʠʩʣʦʪʘ) 

(¾çØìÎÜåïîÎâØã áåÙÒÜåïÙãÒíØ áåãåáÒí) 

µåãåáÒíØ ÏÎãÎÞÌÕÊ CH, ØêÜ ÕãÑÝÎãåïí ÏÎãÎÞÌÕÊ CnH2n+1NO2 

»åÙØáÒíØÊ êçØìÎÜåïîØ áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ (CH)n, ØêÜ ÕãÑÝÎãåïí 

áåÙÒÜåïÙÎâØã ÏÎãÎÞÌÕÊ 

 
»åÙØáÒíØÊ êçØìÎÜåïîØ áåÙÒÜåïÙØ áåÑÒÙÕÊ 
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48. »¹­¬µ¦Á·¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ© 

 

 
 

©êì ÏãåïÖâÎã áÒè ÐìãëÒÙåï çÎâáÎãØ ÏåÙåí çåÙØáÒíãÒíÕ ÜÎíÒÙØ Ô ÏÎ-

×ÎãÒÙ ÒíÜåï ÚáÏØÊ ÏãÎÜÎã Ì êØãÖÒìØÜ: £ãåïÖâÎã áÒè ÝÎãÑØçëåß çåÙØáÒí-

ãÒíÕ ÙØãåïá Òã. 

ü £åïêÎÜÎã (êçØìÎÜåïî, ÏèèÎãâåïÖ, ÏÎáÏÎÜ, áÒìÎñê, ÏãÎÜÎã 

ÜÎåïæåïÜ (éÒìØã) Ì ÎâÙã).  

ü °ÒãÑÎãÎÜÎã (ÜÎäØ, ÏåïíÑ Ì ÎâÙã) ÛÎÐáÎã òíÐÎãÎÜÎã ãâåïÖÒí. 

ü ¬ãæçÒê ãÎÌ òÐìÎÜÎí ÝÎãÎÛåãÒí (ðÎâÙÎí(ʩʣʶʜʘ), ÎêÏÒêì, ÏãÎ-

ÜÎã ÐíÎóØì, ÏãÎÜÎã ÎÑÎáÎãÑ Ì ÎâÙã):  

¾ØãÖÒìØÜ çåÙØáÒíãÒíÕ êìÎîëåïá Òã çÎíÓ ãâåïÖÒíØîÊ ñØáØÎÜÎã êØã-

ÖÒÓØ áØèåîåë: ¾ØãÖÒìØÜ çåÙØáÒíãÒíØ ÝØáãÎÜÎã ÎéÎëÒÙåïÖâåïãÕ ÏãÎÜÎ-

ãØ ãÜÎìáÎáÏ êÜÓÏãÎÜÎã ÝåïáñØ ÎãêÎÝáÎãÎðÎÜ çÎäÎíãÒíã Òã Ì ÜÎã-

ÚåíåäëÎÛ ÝÎìÜåïÖâåïããÒíåë çåÙØáÒíãÒíØ êØãÖÒÓáÎã ÙÎâã ÝãÎíÎëåíåï-

ÖâåïããÒíÕ: ¾ØãÖÒìØÜ çåÙØáÒíãÒíØ êÜÓÏãÎÜÎã Ýåïáñ Ô ÝÎãÑØêÎãåïá ãÎë-

ÖØ, ÏãÎÜÎã ÐÎÓØ Ì ñÎíÎÛåïÚØ ñØáØÎÜÎã áäÎÜáÎáÏ ÎíìÎÑíÎãñÕ: 

¾ìÎîëÎÛ ÎâÑ ÎíìÎÑíÎãñÕ ØíÒãØî ãÒíÜÎâÎîãåïá Ô îÎÛí áåÙÒÜåïÙÎâØã 

ãâåïÖ, åíØã ÎãëÎãåïá Òã áåãåáÒí: ±ÒìÎÐÎ ñØáØÎÜÎã áäÎÜáÎã ÕãÖÎîñåïá 

ÑíÎãñ ëÒíÎáäÎÜëåïá Òã êØãÖÒìØÜ çåÙØáÒíãÒíØ: 
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©êì ÏÎßÎÑíåïÖâÎã çåÙØáÒíãÒíÕ ÙØãåïá Òã òíÐÎãÎÜÎã, ìÎííÎòíÐÎ-

ãÎÜÎã, ÎãòíÐÎãÎÜÎã: 

ÆíÐÎãÎÜÎã çåÙØáÒíãÒíÕ ÜÎÓáåïá Òã áØÎîåïÖâåïããÒíØ ÎéÎëÒÙ Õã-

ÑÎíÞÎÜ ÚåïáÏÕ: ¦ÖÒ ãáÎã áØÎîåïÖâåïããÒíØ ÝØáãÎÜÎã áåÙÒÜåïÙÎâØã äßÖÎã 

ÞÌÎëåíëåïá Ô áØÎâã ÎÛÚÎÛãØ ÎìåáãÒíåë, ÎçÎ ÑíÎãñ Üåæëåïá Òã ÜÎí-

ÏåäßÖÎãÒíåë (ÎÛÚÎÛãÎâØã äßÖÎãÒíåë) çåÙØáÒíãÒí: ¤ÒìÒíåäßÖÎãÒíåë 

(ÎâÙ ãâåïÖÒíØ áåÙÒÜåïÙÎâØã äÚÖÎãÒíåë) çåÙØáÒíãÒíåïá ÎâÙ ìÎííÒíØ (ÏÎîØ 

ÎÛÚÎÛãØî) ÎìåáãÒíÕ, åíåãñ ÎéÜÎ Òã ÝØáãÎÜÎã äßÖÎâåïá, ÔÎçÒê ðå-

Úåïá Òã çåÙØáÒíØ ÝÎìÜåïÖâåïããÒíÕ: ¢âêçØêåë, áÎÜíåáåÙÒÜåïÙåïá ÖÖëÎÛãØ 

ÎìåáãÒíÕ ãçÎêìåïá Òã äßÖÎâØ àÜåïãåïÖâÎã ÏÎíÞíÎîáÎãÕ, óåêóåíØ Òï 

ñÙåíØ ÎìåáãÒíÕ áÒÛÎîãåïá Òã ÜíÎÜÎÑØáÎîÜåïãåïÖâåïãÕ, ÛÛáÏØ ÎìåáãÒíÕ 

ÝÎßåíÑåïá Òã ÐÎÓÎÎãÖÎðÎãîØÜåïÖâåïã, óìåíØ ÎìåáãÒíÕ çåÙØáÒíØã ÝÎ-

ßåíÑåïá Òã ÏÎíÞí ñØáØÎÜÎã ÜÎâåïãåïÖâåïã Ì ÎâÙã: ÆíÐÎãÎÜÎã çåÙØáÒí-

ãÒí Òã ÝÎãÑØêÎãåïá ÚÒ×ÒíÕ Ì ÜÎåïæåïÜÕ (éÒìØãÕ):  

¢ãòíÐÎãÎÜÎã çåÙØáÒíãÒíØî Òã êØÙØÜÎìÒ ÎçÎÜØãÒíÕ, àÒãÎçÎÜØã, 

ðÎâÙÎíÕ, ÎêÏÒêìÕ: ¢ãòíÐÎãÎÜÎã ãâåïÖÒíØ ÝØáñÕ ÜÎÓáëÎÛ Ô êØÙØîØåïáØ 

òñêØÑãÒíØî, ÎÙâåïáØãØî, áÎÐãÒÓØåïáØî, ÏåíØî, óåêóåíØî, ÜÎÙîØåïáØî Ì 

ÎâÙã: ¢ãòíÐÎãÎÜÎã çåÙØáÒíãÒíØ ÏÎßÎÑíåïÖâÎã áÒè ÏÎîÎéëåïá Òã òíÐÎ-

ãÎÜÎã ìÎííÒíØ áåÙÒÜåïÙãÒíÕ: ¢ãòíÐÎãÎÜÎãØã Òã ëÒíÎÏÒíëåïá ãÎÌ Îâã 

çåÙØáÒíãÒíÕ, åíåãî ÝØáãÎÜÎã áåÙÒÜåïÙÎâØã òßÎÜãÒíÕ, ØãæçÒê òíÐÎãÎ-

ÜÎã çåÙØáÒíãÒíØ ÑÒçñåïá ÜÎÓáëÎÛ Òã ÎÛÚÎÛãØ ÎìåáãÒíØî, òíØãÎÜÊ 

ÐíÎóØìÕ Ì ÏãÎÜÎã ÎÑÎáÎãÑÕ, ÎëÒÙØã ÐíÎóØìÕ çÎíåïãÎÜåïá Ô ÎããäÎã 

ñÎãÎÜåïÖâÎáÏ ãÎÌ èíÎÛãØ ÎìåáãÒí: ¾ÎÜÎâã Ø ìÎíÏÒíåïÖâåïã òíÐÎãÎ-

ÜÎã çåÙØáÒíãÒíØîÊ ÎéÎëÒÙÎçÒê ÝØáãÎÜÎã áåÙÒÜåïÙÎâØã òßÎÜãÒíåë ÞÌÎ-

ëåíëÎÛ ÐÛÎâØã ìÒêñØ äßÖÎãÒíåë, ÐíÎóØìÕ Ì ÏãÎÜÎã ÎÑÎáÎãÑÕ ÞÌÎëå-

íåïá Òã ìÎíÎÛÎÜÎã ÜÎéåïîëÎÛñãÒí: ¾Î ìÎÙØê Ô ØíÒãî ÝÎìÜåïÖâåïã, Øã-

æÕ ÚØêì ìÎíÏÒíëåïá Ô òíÐÎãÎÜÎã çåÙØáÒíãÒíØ ÝÎìÜåïÖâåïãØî: ¤íÎóØ-

ìÕ ÝÎãÑØêÎãåïá Ô áØÎÜ ãâåïÖÕ, åíÕ 40000 C-Øî ÎëÒÙ èÒíáÎêìØàÎãØ ÑÒç-

ñåïá áãåïá Ô çØãÑ ëØàÎÜåïá, ØêÜ ÏãÎÜÎã ÎÑÎáÎãÑÕ ÝÎãÑØêÎãåïá Ô ÎáÒ-

ãÎÜÎíÛí ãâåïÖÕ: 

ÀÎííÎòíÐÎãÎÜÎã áØÎîåïÖâåïããÒí ÏãåïÖâÎã áÒè ÐåâåïÖâåïã æåïãÒã: 

¢âê ÑÎêØ ãâåïÖÒíÕ ÎáÏåßèÎçÒê êìÒßÛëÎÛ Òã ÎíÝÒêìÎÜÎãåíÒã: ·íÎãñ 

ØíÒãî áåÙÒÜåïÙãÒíØ ÝØáãÎÜÎã äßÖÎâØ ÏÎßÎÑíåïÖâÎã áÒè çÎíåïãÎÜåïá Òã 

ÎãòíÐÎãÎÜÎã êØÙØîØåïáØ, ìØìÎãØ, ÎÙâåïáØãØ ÎìåáãÒíÊ ÝÎáÎìÒßëÎÛ 

òíÐÎãÎÜÎã ìÎííÒíØ ÎìåáãÒíåë: ÆíÐÎãÎÜÎã ìÎííÒíØ ÎìåáãÒíÕ ãâåï-

ÖØã ìÎÙØê Òã ÎáíåïÖâåïã Ì àÜåïãåïÖâåïã, ØêÜ ÎãòíÐÎãÎÜÎãØ ÎìåáãÒíÕ 
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ÝÎßåíÑåïá Òã ÏÎíÞí èÒíáÎÜÎâåïãåïÖâåïã: ÀÎííÎòíÐÎãÎÜÎã áØÎîåïÖâåïã-

ãÒíØî Òã êØÙØîØåïáÎòíÐÎãÎÜÎã áØÎîåïÖâåïããÒíÕ: 

£ãåïÖâÎã áÒè òíÐÎãÎÜÎã çåÙØáÒíãÒíÕ ÞÌÎëåíëåïá Òã ÜÒãÑÎãØãÒíØ Ì 

ÏåïâêÒíØ áÒè: ¥íÎãîØî ÎáÒãÎÜÎíÌåíã Òã êçØìÎÜåïîãÒíÕ, çåÙØêÎÚÎíØÑ-

ãÒíÕ, ãåïÜÙÒØãÎÖÖåïãÒíÕ, ÜÎåïæåïÜÕ Ì ÎâÙ ÏãÎÜÎã áØÎîåïÖâåïããÒíÕ: 

¬íÒãî Îí×ÒñÎëåí ÝÎìÜåïÖâåïããÒíØ äãåíÝØë çåÙØáÒíãÒíã òÐìÎÐåíÛ-

ëåïá Òã áÒñÒãÎäØãåïÖâÎã, ìÒñêìØÙ ÎíÑâåïãÎÏÒíåïÖâÎã, ÐâåïßÎìãìÒêåï-

ÖâÎã, Ï×äÜåïÖâÎã, ÎëìåáÒñÒãÎ Ì ãÎëÎäØãåïÖâÎã, ÎëØÎäØãåïÖâÎã Ì ÜÒã-

îÎßåïá (ìÒñêìØÙ Ì ÜÎäëÒ ØíÒí, êçÎêñ, êåêØãÞ Ì ÙÎñÒí, ÓÎíÑÒí Ì ÎâÙ Ø-

íÒí): 

 

 

49. ÆÁ¤¢·¢°¢· ·¶¹Ãª¦Á¬ ¥¢¾¢°¢Á¤¹Ãµ© 

 
¹æ çÎíÏÒíÎÜÎã áØÎîåïÖâåïããÒíÕ òíÐÎãÎÜÎã áØÎîåïÖâåïããÒí Òã, 

åíåãî áåÙÒÜåïÙãÒíåïá ÏÎîÎÜÎâåïá Ô ÎìåáãÒíØ çÎíÏÒíÎÜÎãåïÖâåïãÕ Ì Ïå-

Ùåí ÎÛÚÎÛãØ ÎìåáãÒíÕ áØáØâÎãî áØÎîëÎÛ Òã åïßØß ÜÎá àâåïßÎëåíëÎÛ 

(ÏÎî) äßÖÎâåë: ´âåïßÎëåíëÎÛ äßÖÎãÒíåïá ÎÛÚÎÛãØ áÒÜ ÎìåáÕ ÜÎçëÎÛ 

Ô ÙØãåïá ÎÛÚÎÛãØ ÒíÒñ ÜÎá æåíê ÎìåáØ ÝÒì, ØêÜ æàâåïßÎëåíëÎÛåïáÊ áÒÜ 

ÜÎá ÒíÜåï ÎìåáØ ÝÒì:  
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¬ ìÎíÏÒíåïÖâåïã åæ çÎíÏÒíÎÜÎãØ, çÎíÏÒíÎÜÎã áØÎîåïÖâåïããÒíÕ ÙØ-

ãåïá Òã åæ áØÎâã òíÎÐÎãÎÜÎã, ÎâÙ ãÎÌ ÎãòíÐÎãÎÜÎã: »ÎíÏÒíÎÜÎã áØ-

ÎîåïÖâåïããÒíåïá ÞÌÎëåíëåïá Ô ÒíÒñ ÜÎá ÎëÒÙØ ÎìåáØî ÜÎÓáëÎÛ òßÎÜ: 

¢âã áØÎîåïÖâåïããÒíÕ, åíåãî òßÎÜãÒíåïá ÎìåáãÒíØ ÖØëÕ 9 Ì ÎëÒÙØ Ô, Üåæ-

ëåïá Òã áÎÜíåçÎíÏÒíÎÜÎã: 

 

 
 

 

50. °¢Á£¹·¢»¢Á£¦Á¢°¢· µ¬¢Â¹Ãª¶¹Ã··¦Á 

 

°ÎíÏå ÏÎéÕ ÝåïãÎíÒãØî ãäÎãÎÜåïá Ô ìÒêÎÜ Ì ÏÎíÑ ÏÎéÒíØ êÜÓÏåïá 

îåïâî Ô ìÎÙØê ÎÛÚÎÛãØ áØÎîåïÖâåïãÕ ÎâÙ ìÎííÒíØ ÝÒì, åíåãñ ÙÎâã ìÎ-

íÎÛåïá Òã ÐìÒÙ ìÒÚãØÜÎâåïá: ¥íÎãñ áìãåïá Òã æÎðØî ÎëÒÙØ ÜÎíÛí ÜÎá 

Ñ×ëÎíÎÝÎÙ ÝÎáÎÞåïÙëÎÛñãÒíØ áÒèÊ ÒíÜÎÖ-îÒáÒãìØìØ ÜÎíÏØÑ, êØÙØîØåïá-

ÜÎíÏåéåïãÑØ (ÜÎíÛí ÝßÜÎðåäØ) ÜÎíÏØÑ: 

°ÎíÏåãÎçÎíÏÒíÎÜÎã áØÎîåïÖâåïããÒíÕ òíÐÎãÎÜÎã áØÎîåïÖâåïããÒí 

Òã, åíåãñ Ïãåíåäëåïá Òã ÎÛÚÎÛãØ ÎìåáãÒíØî ÜÎÓáëÎÛ òßÎÜØ (çÎíÏÒ-
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íåïÖâÎã) ÎéÜÎâåïÖâÎáÏÍ °ÎíÏåçÎíÏÒíÎÜÎã áØÎîåïÖâåïããÒíÕ ìÎíÎ-

çÎíÏÒíÎÜÎãØî ìÎíÏÒíëåïá Òã òßÎÜåïá åíÌØîÒ ÎâÙ ÎìåáØ ÏÎîÎÜÎâåï-

ÖâÎáÏ: ¥íÎãñ êìåíÎÏÎ×Îãëåïá Òã ÎÙØçÎíÏÒíÎÜÎãØ (åíåãñ ØíÒãî ÝÒí-

ÖØã ÙØãåïá Òã ÝÎÐÒîÎÛ Ì æÝÎÐÒîÎÛ) Ì ÎíåáÎìØÜØ (ÔóØíÎâØã âåïßÒíåïá 

çÎíåïãÎÜëÒÙåï ÎíÑâåïãñåïá åï×Òß Ýåì åïãÒîåß):  

°ÎíÏåãÎçÎíÏÒíÎÜÎã áØÎîåïÖâåïããÒí ÎéÜÎ Òã ãÒíÜÎãâåïÖÒíåïá, ÑÒ-

ßåíÎâñãÒíåïá, ÑíÎãîØî äÎìÒíÕ òÐìÎÐåíÛëåïá Òã êØãÖÒìØÜ ÚÒ×Òí Ì 

çÙÎêìØÜ ÓÎãÐëÎÛãÒí êìÎãÎÙåï ÝÎáÎí: 

 
 

 

51. ¢ ®̄¢ ·̄¢¶¬· ±¬µ·¢°µ¢®Å 

 

¢ÛÚÎÛãÎâØã ÝØáãÎÜáÎÚñÕ, åíçÒê òíÐÎãÎÜÎã áåÙÒÜåïÙãÒíØ ÜÎéåïî-

ëÎÛñÎâØã êÚÒáÎ, ØíÒãØî ãÒíÜÎâÎîãåïá Ô ñØáØÎçÒê ØíÎí ÝÎèåíÑÎÏÎí 

áØÎîÎÛ ÎÛÚÎÛãØ ÎìåáãÒí: ¸Îì òíÐÎãÎÜÎã éÒÎÜîØÎãÒíåïá ÎÛÚÎÛ-

ãÎâØã ÝØáãÎÜáÎÚñÕ áãåïá Ô ÎãðåðåÚ: ¢ÛÚÎÛãÎâØã ÝØáãÎÜáÎÚñãÒíÕ 

ÙØãåïá Òã çÎíÏÒíÎÜÎã, åíåïá ÎÛÚÎÛãÎâØã äßÖÎã ðÎÜëÎÛ Ô çÎíÏÒíåï-

ÖâÎáÏ (îØÜÙåë), Ì ÎçÎçÎíÏÒíÎÜÎãÕ, åíåïá ÎÛÚÎÛãÎâØã äßÖÎã ðÎÜ æÔ: 

£ÎîØ ÑíÎãØî ÝØáãÎÜáÎÚñãÒíÕ ÙØãåïá Òã àâåïßÎëåíëÎÛ Ì æàâåïßÎëåíëÎÛ: 

ºàâåïßÎëåíëÎÛ ÝØáãÎÜáÎÚñãÒíåïá ÎÛÚÎÛãØ âåïíÎñÎãæâåïí Îìåá ÜÎç-

ëÎÛ Ô èíÎÛãØ áÒÜ ÜÎá ÒíÜåï ÎìåáØ ÝÒì, ØêÜ àâåïßÎëåíëÎÛåïáÊ ÒíÒñ ÜÎá 

æåíê ÎìåáØ ÝÒì: 
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52. ¾¬·ª¦§ 

 

¾ØãÖÒÓÕ áÒÜ ÎáÏåßèåïÖâÎã áÒè ÎéÎãÞØã ãâåïÖÒíØ áØÎîáÎã ÜÎá ÝÎ-

áÎÚáÏáÎã ÐåíÛåïâÖ Ô, ØêÜ ñØáØÎÜÎã êØãÖÒÓÕ çÎíÓ áåÙÒÜåïÙãÒíØî ÏÎíÑ 

áåÙÒÜåïÙãÒíØ êìÒßÛáÎã ÜÎá ÜÎéåïîáÎã ÐåíÛåïâÖ Ô:  

­Îâã ØáÎêìåë êØãÖÒÓÕ ñØáØÎÜÎã ÜÎá óØÓØÜÎÜÎã ÒßÎãÎÜåë ñØáØÎ-

ÜÎã áØÎîåïÖâåïããÒí êìÎãÎÙåï ÐåíÛåïâÖ Ô: °ÎÚëÎÛ ãâåïÖÒíØ ÏãåïâÖØî êØã-

ÖÒÓÕ ÜÎíåß Ô ÙØãÒÙ òíÐÎãÎÜÎã ÜÎá åæ òíÐÎãÎÜÎã: ÆíÐÎãÎÜÎã êØãÖÒÓÕ 

òíÐÎãÎÜÎã áØÎîåïÖâåïããÒí, ãâåïÖÒí ÜÎá çÎìíÎêìëÎÛñ (ÎíìÎÑíÎãñ) 

êìÎãÎÙåï ÐåíÛÕãÖÎî Ô, åíØ ãçÎìÎÜã Ô êìÎãÎÙ óØÓØÜÎÜÎã, ñØáØÎÜÎã 

Ì ÜÒãêÎÏÎãÎÜÎã Îí×ÒñÎëåí ÝÎìÜåïÖâåïããÒíåë ãâåïÖ: 

¢ãòíÐÎãÎÜÎã êØãÖÒÓÕ ÎãòíÐÎãÎÜÎã ãâåïÖÒí êìÎãÎÙåï ÐåíÛåïâÖ Ô: 

¢ãòíÐÎãÎÜÎã ãâåïÖÒíÕ åïãÒã ÎëÒÙØ çÎíÓ ÜÎéåïîëÎÛñ, ñÎã òíÐÎãÎÜÎã-

ãÒíÕ: ¥íÎãî ÏÎßÎÑíåïÖâÎã áÒè ÜÎíåß Òã áìãÒÙ ìÎíÏÒí ñØáØÎÜÎã ÔÙÒ-

áÒãìãÒí, ØêÜ òíÐÎãÎÜÎã ãâåïÖÒíåïáÊ çÎíìÎÑØí ÜÒíçåë ÎÛÚÎÛØã: Æí-

ÐÎãÎÜÎã ãâåïÖÒíÕ åïãÎÜ Òã ÎâíëÒÙåï, ØêÜ ÎãòíÐÎãÎÜÎãÕÊ åæ ÏåÙåíÕ:  

»Òìñ æÔ äðåÖÒÙ êØãÖÒìØÜÕ Ì ÎíÝÒêìÎÜÎãÕ: ¢íÝÒêìÎÜÎã ãâåïÖÒíÕ 

êìÎîëåïá Òã ÝåïáñØ óØÓØÜÎÜÎã áåÑØóØÜÎîØÎâØî (ëÒíÎðåÚåïáØî): ÆíØ-

ãÎÜÊ  

V êØãÖÒìØÜ ÖÒÙØÜãÒí Òã ÜÎçíåãÕ, ãÒâÙåãÕ, ØêÜ ÎíÝÒêìÎÜÎã Òã 

ÎçÎÜÒ ÖÒÙØÜãÒíÕ, ëØêÜåÓÎâØã ÖÒÙØÜãÒíÕ, 

V êØãÖÒìØÜ ÜÎäØã ÙÎÏåíÎìåí àÎãÎçÎíÝåë ÎàÒîëÎÛ ÖÎßÎãÖ ÔÊ 

ãáÎã ÏãÎÜÎã ÜÎäëØã, ØêÜ ÎíÝÒêìÎÜÎã ÜÎäØãÊ ÝåïáñØã (çÎíÓ çåÙØáÒ-

íØã)Ê ÜÒãÑÎãÎÜÎã ÜÎäëØ ãáÎã ìÒêñ Ì ÝÎìÜåïÖâåïã ìÎÙã Ô, ÎâêØãñã êØã-

ÖÒÓëåïá Ô çåÙØáÒíÕ, ÎâÙ åæ ÖÒ ëÒíèãÎÜÎã çÎìíÎêìëÎÛñÕ: 

ÆíÐÎãÎÜÎã áØÎîåïÖâåïããÒíÕ, ÏÎîØ ÎÛÚÎÛãØî çÎíåïãÎÜåïá Òã èíÎ-

ÛØã, ÎâêØãñã ÎÛÚÎÛØã-èíÎÛãÎâØã ÜÎá CH ÜÎçÒí: ±ÒìÌÎÏÎí ÖÒíØ Ô Î-

êÒÙ, åí ÏåÙåí ÎÛÚÎÛØã çÎíåïãÎÜåß áØÎîåïÖâåïããÒíÕ ÝÎáÎíëåïá Òã òíÐÎ-

ãÎÜÎã: ¢áÒãÎçÎíÓÎÐåïâã òíÐÎãÎÜÎã ãâåïÖÕ (áØÎîåïÖâåïãÕ) áÒÖÎãã Ô: 

ÆíÐÎãÎÜÎã áØÎîåïÖâåïããÒíØ òíØãÎÜãÒí. 

V ¥·ª (áÎÜíåáåÙÒÜåïÙ, åíÕ ÎçÎÝåëåïá Ô ÜÒãÑÎãØ òíÐÎãØÓáØ çÎÝ-

çÎãáÎã Ì ÓÎíÐÎîáÎã ÐÒãÒìØÜ ÛíÎÐØíÕ), 

V °ÒíÎÜíØ äÎñÎí ÜÎá ÏåïêÎäÎñÎíÊ C12H22O11, 

V £ÒãÓåÙÊ C6H6, 

V µÒÖÎãÊ CH4, 

V Ö̈ÎãåÙ ÜÎá îåíÒãØ êçØíìÊ C2H6O: 
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¢ãòíÐÎãÎÜÎã ãâåïÖÒíÕ ØíÒãî áÒè ÕãÑÐíÜåïá Òã ÎßÒí, áÒìÎßãÒí, 

ãâåïÖÒí, åíåãñ ÜÎÓáëÎÛ Òã ÎéÎãÞØã ìÎííÒíØî Ì îÎãÜÎîÎÛ ÎâÙ áØÎîåï-

ÖâåïããÒí, åíåãñ æÒã çÎíåïãÎÜåïá èíÎÛãØ ÝÒì ÜÎçëÎÛ ÎÛÚÎÛØã: µØ ñÎ-

ãØ ÎãòíÐÎãÎÜÎã áåÙÒÜåïÙãÒí ØíÎÜÎãåïá çÎíåïãÎÜåïá Òã ÎÛÚÎÛØã: 

¢ãòíÐÎãÎÜÎã ãâåïÖÒíØ òíØãÎÜãÒí. 

V °ÒíÎÜíØ ÎßÕ ÜÎá ñÙåíØÑÎãÎìíØåïáÊ NaCl, 

V ¢ÛÚÎÛãØ ÑØòñêØÑÊ CO2, 

V ¢ÙáÎêì (áÎñåïí ÎÛÚÎÛØã), 

V Û̄åïáÏ Ì ÎâÙã: 

ÆíÐÎãÎÜÎã áØÎîåïÖâåïããÒíØ ÝÒãñ Òã ÝÎãÑØêÎãåïá òíÐÎãÎÜÎã áåÙÒ-

ÜåïÙãÒíÕ Ì éÒÎÜîØÎãÒíÕ, ØêÜ ÎãòíÐÎãÎÜÎãåïáÊ áØÎâã ÎãòíÐÎãÎÜÎã éÒ-

ÎÜîØÎãÒíÕ: µåÙÒÜåïÙãÒíÕ, åíåãñ ÜÎçëÎÛ Òã ÜÒãÑÎãØ òíÐÎãØÓáãÒíØ ÝÒì 

ÝÎãÑØêÎãåïá Òã òíÐÎãÎÜÎã: ¥íÎãî ëÒíÎÏÒíëåïá Òã ÜåíØÓÎÖÖåïãÒíÕ 

(ãåïÜÙÒØãÎâØã ÖÖåïãÒíÕ), àÎíçÒíÕ, êçØìÎÜåïîãÒíÕ, ÚáåíØæãÒíÕ (óÒí-

áÒãìãÒíÕ, áÎÜÎíÑãÒíÕ) Ì ÎÛÚÎèíÎÛãÎâØã ëÎéÒÙØñãÒíÕ:  

¤åâåïÖâåïã åïãÒã ãÎÌ åíåäÎÜØ òíÐÎãÎÜÎã áØÎîåïÖâåïããÒí, åíåãñ æåï-

ãÒã ÎÛÚÎÛØã-èíÎÛØã (CH) ÜÎç: ¢âÑçØêØ ÏÎîÎéåïÖâåïããÒíØî Òã. 

V ºåíêñÙåíÎâØã ÎÛÚÎÛØãÊ CCl4, 

V µÎæÒëØãÎ [CO(NH2)2]: 

ÆíÐÎãÎÜÎã áØîåïÖâåïããÒíÕ áÒÛÎáÎêÎáÏ ÏãåïÖÎÐíëåïá ÒãÊ  

¶ ÝÎáÒáÎìÎÏÎí ÏÎíÑ áåÙÒÜåïÙÎâØã ÜÎéåïîëÎÛñåë, 

¶ ÝÎÙáÎã åæ ÏÎíÞí èÒíáÎêìØàÎãåë, 

¶ ÏÎíÞí èÒíáÎêìØàÎããÒíØ ÎÓÑÒîåïÖâÎã ×ÎáÎãÎÜ ìÎíÎÙåïÛëÒÙåë 

(ñÎâñÎâëÒÙåë, äÎì ÑÒçñÒíåïá ÎéÎèÎîãÒÙåë ÎÛÚÎÖÖåï ÐÎÓ Ì èåïí), 

¶ áåÙÒÜåïÙãÒíåïá ÎÛÚÎÛãØ Ì èíÎÛãØ ÎéÜÎâåïÖâåïã, 

¶ äÎì ÑÒçñÒíåïá äÎì ÏÎíÞí áåÙÒÜåïÙÎâØã Üäéåë, 

¶ ÜÒãêÎÏÎãÎÜÎã ÛÎÐåïáåë: 

ÀÎíÎÛëÎÛ òíÐÎãÎÜÎã ãâåïÖÒíØî Òã êçØìÎÜåïîãÒíÕ, ÎÛÚÎèíÒíÕ, 

àÎíçÒíÕ Ì àÎíçÎãáÎã ãâåïÖÒíÕ (ÙØçØÑãÒí): «ÎáÎãÎÜÎÜØî ãâåïÖÎÐØ-

ìåïÖâåïãåïá ÝÎâìãØ Òã 18 áØÙØåãØ ÜÎíÐØ òíÐÎãÎÜÎã áØÎîåïÖâåïããÒí: 

¢âêçØêØ ÎÝéÒÙØ ñÎãÎÜåïÖâÎáÏ áØÎîåïÖâåïããÒíØ çÎìàÎé Ô ÝÎãÑØêÎãåïá 

ÎâÑ ãâåïÖÒíØ áÒè ÎÛÚÎÛãØ ÎéÜÎâåïÖâåïãÕ: ¢âê ìÎííÕ ìÎíÏÒí ìÎííÒíØ 

ÝÒì ÜÎíåß Ô êìÒßÛÒÙ ÜÎçØ ÎáÒãÎÙÎâã ìÎíÎçÎìÜÒíãÒí (êçÒÜìí): 

¤ÙÚÎëåíÎçÒê áØÎâã òíÐÎãÎÜÎã ãâåïÖÒíØã Ô Ïãåíåä ØÓåáÒíØÎãÊ áØÎîåï-

ÖâåïããÒíØ ÞÌÎëåíåïá áåÙÒÜåïÙãÒíåïá áØÎãáÎã ÎìåáãÒíØ ÝÎëÎñÎÛåïåë, 

êÎÜÎâã ìÎíÏÒí ÑØíñÎëåíëÎÛåïÖâÎáÏ, ØãæØ ÎíÑâåïãñåïá ðÎêìÎîØ ÎéÎ-
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èÎãåïá Òã ìÎíÏÒí ãâåïÖÒíÊ óØÓØÜÎÜÎã Ì ñØáØÎÜÎã ÝÎìÜåïÖâåïããÒíØ ìÒ-

êÎãÜâåïãØî: 

¢âêçÒê, ÎáÒãÎìÎíÎÛëÎÛ ØÓåáÒíãÒíØî Òã ÚÎßåßÎäÎñÎíÕ (ÐÙâåïÜå-

ÓÎã) Ì çìßÎäÎñÎíÕ (áíÐÎäÎñÎíÕ, óíåïÜìåÓÎã): ·íÎãñ ÜÎÓáëÎÛ Òã 

áØÎãáÎã ÎìåáãÒíØ áåÙÒÜåïÙãÒíØ ÝÎëÎñÎÛåïåë, ÏÎâî ìÎíÏÒí ÑÎêÎëåí-

ëÎÛåïÖâÎáÏ: ®ÎßåßÎäÎñÎíØ Ì çìßÎäÎñÎíØ ÝØáãÎÜÎã ÝÎìÜåïÖâåïãÒíÕ 

ÝÎáÕãÜãåïá Òã, ÏÎâî Ì áØáâÎãî áØèÌ ÜÎã ÏÎëÎÜÎãÎæÎð ìÎíÏÒíåïÖâåïã-

ãÒí Ì ÑíÎ çÎìàÎéåë Ô, åí ÑíÎãñ ÝÎáÎíëåïá Òã ÒíÜåï ìÎíÏÒí ãâåïÖÒí:  

 
 

¢ãòíÐÎãÎÜÎã áØîåïÖâåïããÒíÕ ÏãåïÖÎÐíëåïá ÒãÊ 

¶ ÝÎáÒáÎìÎÏÎí çÎíÓÎÐåïâã áåÙÒÜåïÙÎâØã ÜÎéåïîëÎÛñåë, 

¶ åíåä ÑÒçñÒíåïá äÎì ÏÎíÞí ÝÎÙáÎã èÒíáÎêìØàÎãåë, 

¶ äÎì ÑÒçñÒíåïá ÛÎâíÎÝÒß Ñ×ëÎí ìÎíÎÙåïÛëÒÙåë (òíØãÎÜÊ çÎíÓ 

ÜÎéåïîëÎÛñØ êÜÓÏãÎßÏâåïíØ åï×Õ), 

¶  ÝÎáÒáÎìÎÏÎí åæ áÒÛ áåÙÒÜåïÙÎâØã ÜäØé: 

¢ÛÚÎÛØãÕ Ì èíÎÛØãÕ åæ ÏåÙåí ÎãòíÐÎãÎÜÎã ãâåïÖÒíåïá Òã Ðìãëåïá: 

µØäì æÔ, åí ÝÎáÎçÎìÎêÚÎã ãâåïÖÒíÕ åïãÒã ÜÒãêÎÏÎãÎÜÎã ÛÎÐåïá: 

¢ãòíÐÎãÎÜÎã ãâåïÖÒíÕ ×ÎáÎãÎÜÎÜØî ãâåïÖÎÐØìåïÖâåïãåïá ÑÎêÎÜÎíÐ-

ëÎÛ Òã ÓÐÎÙØåíÒã ñØæ, ñÎã òíÐÎãÎÜÎãÕÊ ÝÎíâåïí ÝÎÓÎíØ ÜÎíÐØ: ¢âê 

ãâåïÖÒíØ ÝÎáÎí ØÓåáÒíØÎã ÝÎìÜÎãäÎãÎÜÎã æÔ: 

¢äÚÎíÝåïá ÎáÒãÎìÎíÎÛëÎÛ ÎãòíÐÎãÎÜÎã ãâåïÖÕ èåïíã Ô: ¥íÎ áå-

ÙÒÜåïÙãÒíÕ ÜÎÓáëÎÛ Òã ÖÖëÎÛãØ Ì èíÎÛãØ ÎìåáãÒíØî, åíåãñ ÔÙ ØíÒãî ÝÒí-

ÖØã åíçÒê ÎéÎãÞØã ÐÎÓÒí ÜÎíåß Òã ãåïâãçÒê ÑØìÎíÜëÒÙ ÎãòíÐÎãÎÜÎã 

ãâåïÖÒí: µâåïê ÝÎàÎÚ ÝÎãÑØçåß ÎãòíÐÎãÎÜÎã ãâåïÖÒíØî Òã áÒìÎßãÒíÕ, 

ÎßÒíÕ, ìÎíÏÒí ÒíÜìÎíÎâØã (ÏØãÎíÎâØã) áØÎîåïÖâåïããÒíÕ:  
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53. µ¢·Á¢ª¦­ 

 

µÎãíÎÖÒÙÕ ÏåïêÎÜÎã, ÜÒãÑÎãÎÜÎã ÜÎá ÝÎãñÎâØã ÛÎÐåïáåë ÏÎíÎÜ 

æáÎãÎÛ ÖÒÙ Ô:  

¢íìÎÑíåïÖâåïãåïá òÐìÎÐåíÛëåïá Òã. 

V µÎãÎÛÎÐåíÛÎÜÎã (ìÒñêìØÙÎâØã) áÎãíÎÖÒÙÊ òÐìÎÐåíÛëåïá Ô áÎ-

ãÎÐåíÛÎÜÎã ÎíìÎÑíåïÖâåïãåïá áÎãÎÛÎÐåíÛÎÜÎã ãâåïÖÒí çÎìíÎêìÒ-

Ùåï ÝÎáÎí, òíØãÎÜÊ ÜìåíãÒí, ÖÒÙÒí ÜÎá ÎíÝÒêìÎÜÎã áåíÖØ: 

 
V ì̧ÎçÒÙÎâØã (ÎíÝÒêìÎÜÎã ÖÒÙØî Ì ÏíÑØ ÜÎá ÏÎáÏÎÜØ ÚÎéãåïí-

Ñåë ÐåíÛëÎÛñ) áÎãíÎÖÒÙÊ ìÎííÎÜÎã ìÒñêìØÙÎâØã áÎãíÎÖÒÙ êÎÝáÎãÎ-

ðÎÜ ÒíÜÎíåïÖâÎáÏ, ØãæçÒê ÎíÝÒêìÎÜÎã, ÎâãçÒê ÔÙ ÏãÎÜÎã ÛÎÐåïáåë, 

ÜØíÎéÒÙåë áÎãÎÛÎÐåíÛÎÜÎã ÎíìÎÑíåïÖâåïãåïá áÎãëÎÛñØ çÎìíÎêì-

áÎã, ãÎÌ åæ ÖÒÙÎâØã ãâåïÖÒíØ ÝÎáÎí: 

 
V £ãÎÜÎã áÎãÎÛÎÐåíÛÎÜÎã áÎãíÎÖÒÙÊ ÖÎßÎãÖÎãâåïÖØî (îÒÙâåïÙå-

ÓÎ) ëÒíÎÛãëÎÛ (ëÒíÎðåÚëÎÛ) áÎãíÎÖÒÙ:  
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V ÅØáØÎÜÎã áÎãíÎÖÒÙÊ ÏãÎÜÎã Ì êØãÖÒìØÜ çåÙØáÒíãÒíØî êìÎîëåß 

áÎãíÎÖÒÙ, åíåãîØî Òã. 

¶ ¢ÜíØÙÎâØã áÎãíÎÖÒÙÊ êØãÖÒìØÜ áÎãíÎÖÒÙ, ØãæÕ êìÎîëåïá Ô çåÙØ-

ÎÜíØÙåãØìíØÙØî ÜÎá ÑíÎ ÎÛÎãîâÎÙØî: »åÙØÎÜíØÙåãØìíØÙÕ ((-CH2-CH(CN) 

-) n) ÎÜíØÙåãØìíØÙØ (C3H3N) ÐÛÎâØã (áÎÜíåáåÙÒÜåïÙãÒíØ ÒíÜÎí äßÖÎâØ 

ìÒêñ) çåÙØáÒíã Ô: »åÙØÎÜíØÙåãØìíØÙÕ Ì ãíÎ ÝÒãñåë ÝÎáÎçåÙØáÒíãÒíÕ 

ÙÎâã ìÎíÎÛåïá Òã ÐìÒÙ  ·Øìíåã¡ ìÒêÎÜØ áÎãíÎÖÒÙØ, ÏåïìÎÑØÒã-ãØì-

íØÙÎâØã ÜÎåïæåïÜØ, ÝÎíëÎÛÎÑØáÎîÜåïã çåÙØêìØíåÙÎâØ Ì ÎâÙã ÎíìÎÑíåï-

ÖâÎã áÒè: 

 
 

 
»åÙØÎÜíØÙåãØìíØÙÕ ØíÒãØî ãÒíÜÎâÎîãåïá Ô æÝÎÙëåß Ì Ñ×ëÎí ÙåïÛëåß 

ÎáåíóÎâØã çåÙØáÒí: 220-2300 C èÒíáÎêìØàÎããÒíåïá ðÎðÜåïá Ô Ì ÜÎÓáÎ-

ÙåïÛëåïá ÔÊ ÞÌÎëåíÒÙåë ÐÎÓÎÞÌ ÎíìÎÑíÎãñ, ÝØáãÎÜÎãåïá ÎáØÎÜ: 1700 C 

èÒíáÎêìØàÎãåïá ìÒßØ Ô åïãÒãåïá îØÎãØêìÎâØã èíÎÛãØ ÎãèÎìåïá:  

»åÙØÎÜíØÙåãØìíØÙÕ æØ åïéæåïá Ì æØ ÙåïÛëåïá êåëåíÎÜÎã òíÐÎãÎÜÎã 

ÙåïÛØæãÒíåïá: ·Î ÙåïÛëåïá Ô ÑØáÒÖØÙóåíáÎáØÑÒØ, âÎãìÎíÎÖÖåïãÒíØ ÑØãØì-
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íØÙØ, åíåäÎÜØ ÝÎãñÎâØã ÎßÒíØ ÚìÎîëÎÛ èíÎâØã ÙåïÛØæãÒíØ áÒè: ¢âê çå-

ÙØáÒíãÒíÕ åïãÒã äÎì éÒÎÐÒãìãÒíØ ãÜÎìáÎáÏ ÏÎëÎÜÎãÎæÎð ÜÎâåïãåï-

Öâåïã: ªåïâÙ ÎÙÜÎÙØãÒíØ ÙåïÛåïâÖãÒíÕ æåïãÒã ãäÎãÎÜÎÙØ ÎÓÑÒîåïÖâåïã: 

»åÙØÎÜíØÙåãØìíØÙãÒíØ áÒÛ áÎêÕ ÜØíÎéëåïá Ô áÎãíÎÖÒÙ êìÎãÎÙåï 

ÝÎáÎí, ØãæÕ òÐìÎÐåíÛëåïá Ô ìÎíÏÒí ìÒêÎÜØ ÐåíÛëÎÛñãÒí, ÞÜãåíêÎÜÎã 

îÎãîÒí, ðåÚÎÜíØæãÒíØ ×ÎçÎëÒã çÎìíÎêìÒÙåï ÝÎáÎí, ØãæçÒê ãÎÌ 

áÎãíÎÖÒÙÒíÕ ÜØíÎéëåïá Òã åíçÒê ÙîÎãâåïÖÒíÊ äÒíìÎëåí çÙÎêìØÜãÒí 

êìÎãÎÙåï ÝÎáÎí: 

 

 
 

¢îÒìÎìØ áÎãíÎÖÒÙÊ ÎíÝÒêìÎÜÎã áÎãíÎÖÒÙ, ØãæÕ êìÎîëåïá Ô ÎîÒ-

ìØÙÎÖÎßÎãÖÎãâåïÖØî (C6H10O5)n: 

 

 
¢îÒîÎìÕ ØíÒãØî ãÒíÜÎâÎîãåïá Ô ñÎîÎÚÎÖÖëØ ÎßÒí Ì ÔóØíãÒí: ¢ßÒ-

íÕ ÏâåïíÒßÎâØã ãâåïÖÒí Òã, åíåãñ ÙÎë ÙåïÛëåïá Òã èíåïá: ÅÎîÎÚÎÖÖëØ ÎßÒ-

íØî Òã ãÎìíØåïáØ ÎîÒìÎìÕ (CH3COONa), ÎáåãØåïáØ ÎîÒìÎìÕ 

(CH3COONH4), ÜÎçÎíØ ÎîÒìÎìÕ (ÜÎçÎíÒ äÎñÎí, Pb (CH3COO)2Ŀ3H2O): 

ó̈ØíãÒíÕ áíÐÎâØã Ì ÛÎßØÜãÒíØ Ýåìåë  Öéæåß¡ ÝÒßåïÜãÒí Òã: ÅÎîÎÚÎ-

ÖÖëØ ÔóØíãÒíØî Òã áÒÖØÙÎîÒìÎìÕ (CH3COOCH3), ñÎîÎÚÎÖÖëØ áÒÖØ-

ÙÎâØã ÔóØí, ÔÖØÙÎîÒìÎìÕ (CH3COOC2H5), ñÎîÎÚÎÖÖëØ ÔÖØÙÎâØã ÔóØí: 
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¾åëåíÎÜÎã çÎâáÎããÒíåïá ÎîÒìÎìãÒíÕ ØíÒãîØî ãÒíÜÎâÎîãåïá Òã 

ÏâåïíÒßÎâØã ÏãåïâÖØ çØãÑ (ÜÎíÛí), ÙÎë ÙåïÛëåß ãâåïÖÒí: ¢îÒìÎìãÒíÕ òÐ-

ìÎÐåíÛåïá Òã åíçÒê ÙîÎãâåïÖÒí ÙÎñÒíØ, ÚÒ×ÒíØ ÝÎáÎí, îÒÙâåïÙåØÑØ, òÛÎ-

ãÒÙØñØ Ì êããÑØ ÎíìÎÑíåïÖâÎã áÒè: ¢îÒìØìãÒíÕ ÒíÏÒáã òÐìÎÐåíÛëåïá Òã 

åíçÒê ÒãÖÎáÖÒíñ ÜÎÖãÎÖÖëÎâØã ÚáåíáÎã ÝÎáÎí: 

V ¿ØêÜåÓÎâØã áÎãíÎÖÒÙÊ ÎíÝÒêìÎÜÎã áÎãíÎÖÒÙ Ô, åíÕ êìÎîëåïá Ô 

ÏãÎÜÎã ÖÎßÎãÖÎãâåïÖØ ëÒíÎáäÎÜåïáØî: 

 

 
V µØÜíåáÎãíÎÖÒÙÊ çåÙØÔóØíØî, çåÙØÎáØÑØî ÜÎá ÎâÙ çåÙØáÒíãÒíØî 

êìÎîëÎÛ ÐåíÛëÎÛñ ÔÍ 
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¢½¢¼¢¥Á¢·Å ¤­¹Ã® ¶¹ª¬ ¿¦Á¢£¦Á¶¢­ 

 

ªÒêÖÎâØã ÎéÎèÎÑíÎãñ 
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¤­¹Ã® VIII . »­¢¾Àµ¢¾¾¢·¦Á 

 

54. ©·¥±¢·¹ÃÁ À¦³¦°¹Ãª¶¹Ã··¦Á »­¢¾Àµ¢¾¾¢·¦Á¬  

µ¢¾¬· 

 

»ÙÎêìáÎêêÎãÒíÕ ÏÎÓáÎÜÎÓá (ÜåáçåÓØîØåã, ÏÎÓáÎÜåáçåãÒãì) 

ãâåïÖÒí Òã, åíåãî êìÎîáÎã ÝØáñÕ ÜÎÓáåïá Òã ÏãÎÜÎã Ì êØãÖÒìØÜ çåÙØ-

áÒíãÒíÕ: µÒñÒãÎäØãåïÖâÎã, êÎíñÎäØãåïÖâÎã áÒè Ì ÎíÑâåïãÎÏÒíÎÜÎã ÎâÙ 

ÏãÎÐÎëÎéãÒíåïá çÙÎêìáÎêêÎãÒíÕ ÙÎâã ÜØíÎéåïá Òã ÐìÒÙ åæ áØÎâã äØã-

ëÎÛñÎáÎêÎâØã (ÜÎéåïîëÎÛñÎâØã, ÜåãêìíåïÜîØåã) ãâåïÖÒí, ÎâÙ ãÎÌ êå-

êØãÞãÒíØ, ãÒíÜÒíØ Ì ÙÎñÒíØ ÎíìÎÑíåïÖâÎã áÒè ÜØíÎéëåß ãâåïÖÒí: »ÙÎêì-

áÎêêÎãÒíÕ åïãÒã îÎÛí ìÒêÎÜÎíÎí ÜäØé, ÑØÔÙÒÜìíØÜ ÝÎìÜåïÖâåïããÒí, 

îÎÛí èÒíáÎÝÎßåíÑÎÜÎãåïÖâåïã Ì ÎâÙ Îí×ÒñÎëåí ÝÎìÜåïÖâåïããÒí: ¹íåä 

çÙÎêìáÎêêÎãÒíØ ìÒêÎÜÎíÎí ÎáíåïÖâåïãÕ ãäÎãÎÜÎÙØ ÏÎíÞí Ô çåß-

çÎìãÒíØî: 

»ÙÎêìáÎêêÎãÒíØ åíåä ìÒêÎÜãÒíåïá ÎãëÎã ÎíáÎìÕ îåïâî Ô ìÎÙØê 

êÜÓÏãÎÜÎã ãâåïÖÕ, ØêÜ ÎãëÎã êÜÓÏØ (çåÙØ, ÏÎÓáÎ) ãÎÚÎÛÎãîÕ ãäÎãÎ-

Üåïá Ô, åí ãÒíÜÎâÎîëÎÛ çÙÎêìáÎêêÒ ÓÎãÐëÎÛÕ êìÎîëÒÙ Ô çåÙØáÒíÎî-

áÎã éÒÎÜîØÎâØ áØèåîåë: ¹íçÒê ÜÎãåã ÎâêçØêØ ãâåïÖÒíÕ èÒíáÎçÙÎêìØÜ 

(ÜíÜãÎÜØ äíèÒÙØ) ãâåïÖÒí Òã, òíØãÎÜÊ çåÙØÔÖØÙÒãÕ, çåÙØêìØíåÙÕ, çåÙØáÒÖØÙ 

áÒìÎñíØÙÎìÕ Ì ÎâÙã:  

 

 

55. »­¢¾Àµ¢¾¾¢·¦Á¬ À¦¾¢°·¦Á© ¦¿  

£¢³¢¥Á¹Ãª¶¹Ã·© 

 

»ÙÎêìáÎêêØ ÝØáãÎÜÎã ÏÎßÎÑíØæã Ô ÝÎãÑØêÎãåïá çåÙØáÒíÎâØã áØ-

ÎîåïÖâåïãÕ (ÚÒ×ÒíÕ)Ê ÜÎçåß ãâåïÖÕ: ¢âã çÙÎêìáÎêêÎãÒíÕ, åíåãñ ÜÎÓá-

ëÎÛ Òã êØãÖÒìØÜ ÚÒ×ÒíØî Ì åæ áÒÛ ñÎãÎÜØ ÝÎìåïÜ ÝÎëÒÙåïáãÒíØî (ñêåïÜ-

ãÒí, ÜÎâåïãÎíÎíãÒí, çÙÎêìØÜÎîãåß áØèåîãÒíÊ çÙÎêìØóØÜÎìåíãÒí Ì 

ÎâÙã) Üåæëåïá Òã æÙíÎîëÎÛ, òíØãÎÜÊ ëØãØçÙÎêìÕ, òíÐÎãÎÜÎã ÎçÎÜØã Ì 

ÎâÙã: 

»ÙÎêìáÎêêÎãÒíÕ, åíåãî ÏÎßÎÑíåïÖâÎã áÒè ÏÎîØ ÚÒ×ÒíØî çÙÎêì-

áÎêêÎâØ ìíëÎÛ ÝÎìÜåïÖâåïããÒíÕ êìÎãÎÙåï ãçÎìÎÜåë áìãåïá Òã ìÎí-

ÏÒí ìÒêÎÜØ ÝÎëÒÙåïáãÒí Ì ÎâÙ ÝÎìåïÜ ãâåïÖÒí (ñêåïÜãÒí, ÜÎíÛíÎîãåßãÒí, 

ãÒíÜÒí Ì ÎâÙã) Üåæëåïá Òã ÙíÎîëÎÛ, òíØãÎÜÊ óÒãåçÙÎêìãÒí, ÎçÎÜÒçÙÎê-

ìØÜãÒí, ÐÒìØãÎÜê Ì ÎâÙã: ­íÎîëÎÛ çÙÎêìáÎêêÎãÒíØ ÏÎßÎÑíåïÖâÎã áÒè 

ÏÎîØ ÜÎçåß ÚÒ×ØîÊ 40-60 % çÎíåïãÎÜåïÖâÎáÏ, ÖåïâÙÎìíëåïá Ô áìîãÒÙ 
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ÝÎëÒÙåïáãÒí áØãæÌ 60 %: ¥íÎãØî ÎëÒÙ ÝÎëÒÙåïáãÒí æØ ÖåïâÙÎìíëåïá, ñÎãØ 

åí, òíØãÎÜÊ óÒãåçÙÎêìÒ ÚáÏÒíØ ÝÎáÎí 60 %-Øî ÎëÒÙ ÝÎëÒÙåïáãÒíØ ñÎ-

ãÎÜØ ÑÒçñåïá ëÎìÖÎíÎãåïá Ô ÎâÑ çÙÎêìáÎêêÎãÒíØ óØÓØÜÎáÒÚÎãØÜÎ-

ÜÎã Ì ñØáØÎÜÎã ÝÎìÜåïÖâåïããÒíÕ: ¾ÎÜÎâã ÝÎäëØ ÎéãÒÙåë, åí ÝÎëÒÙåïá-

ãÒíÕ áØ ñÎãØ ÎãÐÎá ÎëÒÙØ Ô×Îã Òã, ñÎã ÚÒ×ÒíÕ, ÑíÎãñ áìîëåïá Òã ÏÎ-

ßÎÑíåïÖâÎã áÒè áÎñêØáÎÙ ÖåïâÙÎìíÒÙØ ñÎãÎÜåë, ØãæÕ ãëÎÓÒîãåïá Ô 

çÙÎêìáÎêêÎâØ Îí×ÒñÕ:  

»ÙÎêìáÎêêÎãÒíÕ, åíåãî ÏÎßÎÑíåïÖâÎã áÒè áìîëåïá Òã áØãæÌ 5 % 

çÙÎêìØÜÎîãåß áØèåîãÒíÊ çÙÎêìØóØÜÎìåíãÒí, åíåãñ ìÎÙØê Òã ãâåïÖØã 

àÜåïãåïÖâåïã, ÎéÎÞÐÎÜÎãåïÖâåïã Üåæëåïá Òã çÙÎêìØÜÎîëÎÛ: 

¤åâåïÖâåïã åïãÒã çÙÎêìáÎêêÎãÒíØ ÒíÜåï ÚáÏÎìÒêÎÜãÒíÊ ÝåïáñÎâØã 

Ì ãÎÚÎçÎìíÎêìëÎÛñÎâØã (ãÎÚãÎÜÎã áäÎÜëÎÛ, ÑÒÜåíÎìØë Ì ÎâÙã): 

±åïáñÎâØã çÙÎêìáÎêêÎãÒíÕ ÖåßÎíÜëåïá Òã ðåäÒãáÎãÊ áÎáÙÒÙåï ÝÎáÎí, 

áÎãí, ðäíëÎÛ áÎêãØÜãÒíØ ìÒêñåë, ìÎíÏÒí ÞÌÒíØ Ì æÎðÒíØ ÝÎìØÜãÒíØ 

ìÒêñåë: 
 

 
 

·ÎÚÎçÎìíÎêìëÎÛñÎâØã (ãÎÚãÎÜÎã áäÎÜëÎÛ, ÑÒÜåíÎìØë Ì 

ÎâÙã) çÙÎêìáÎêêÎãÒíÕ ÖåßÎíÜëåïá Òã ÖÒíÖÎëåí, ÜÎéåïâîÎÝÎìëÎÛãÒíØ 

(ÏÙåÜ) ìÒêñåë, ×ÎçÎëÒãÎÞÌ Ì ÎâÙã (ìÒñêìåÙØì, ÔÏåãØì, òíÐÎãÎÜÎã Î-

çÎÜØ Ì ÎâÙã): 

 

 
 

°ÎÚëÎÛ êìÎîáÎã ÒßÎãÎÜØî Ì çåÙØáÒíãÒíØ áØèáåÙÒÜåïÙÎâØã ÜÎçÒ-

íØî, ØãæçÒê ãÎÌ ÝÎìÜåïÖâåïããÒíØî ìÎíÏÒíÎÜåïá Òã çÙÎêìáÎêêÎãÒíØ Ò-
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íÒñ ÑÎêêÎÜÎíÐÒíÊ èÒíáÎéÒÎÜìåíÎâØã, èÒíáåçÙÎêìØÜÎâØã Ì áÎáÙáÎã 

ãâåïÖÒí: 

¼ÒíáåéÒÎÜìØë çÙÎêìáÎêêÎãÒíÕ (éÒÎÜìåçÙÎêìãÒí) ãâåïÖÒí Òã, 

åíåãñ àãäáÎã Ì èÒíáåïÖâÎã ÎÓÑÒîåïÖâåïãØî Îãîãåïá Òã ÑâåïíÎÝÎÙ Ì ÎãÙåï-

ÛÒÙØ ëØàÎÜØ: ¢âêçØêØ çÙÎêáÎêêÎãÒíÕ áÎáÙØæãÒíåë àãäáÎã ÒßÎãÎÜåë 

áäÎÜëåïá Òã áÒÜ ÎãÐÎá, ñÎãØ åí ÒíÜíåÑ ëÒíÎáäÎÜáÎã ÑÒçñåïá ÎâÑ ãâåï-

ÖÒíÕ Üåíîãåïá Òã ÞÌÎëåíëÒÙØåïÖâÎã ÝÎìÜåïÖâåïãÕ: ½ÒÎÜìåçÙÎêìãÒíØ 

ÚáÏØã Òã ÑÎêëåïá ÎáØãåçÙÎêìãÒíÕ, óìåíåçÙÎêìãÒíÕ, óÒãåçÙÎêìãÒíÕ 

Ì ÎâÙã: 
 

 
 

¼ÒíáåçÙÎêìÒ çÙÎêìáÎêêÎãÒíÕ (èÒíáåçÙÎêìãÒí) ãâåïÖÒí Òã, åíåãñ 

ÏÎÓáÎÜØ ÜÎíåß Òã ëÒíÎáäÎÜëÒÙ àãäáÎáÏ ÞåïÙáÎã ÒßÎãÎÜåë: ¼Òíáå-

çÙÎêìãÒíØ ÚáÏØã Òã ÑÎêëåïá çåÙØÔÖØÙÒãÕ, çåÙØêìØíåÙÕ, ãÒâÙåãÕ (ÜÎçíå-

ãÕ) Ì ÎâÙã: 

 
 

µÎáÙÎã ãâåïÖÒíÕ (àãäáÎáÏ áÎáÙÎã ÝÎáÎí ãÎÚÎìÒêëÎÛ ãâåïÖÒí) 

ØíÒãî ÏÎßÎÑíåïÖâÎáÏ ÏÎíÑ ÚÎéãåïíÑãÒí Òã, ÏÎßÜÎîÎÛ êØãÖÒìØÜ ÜÎ-

çÎÜîåß çåÙØáÒíØî, ÝÎëÒÙåïáãÒíØî, ÜÎíÛíÎíÎãÒíØî, ñêåïÜÎâØã ãâåïÖÒíØî, 

ãÒíÜÒíØî Ì ÎâÙã: 

 






















































































































