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Azərbaycan! Azərbaycan!
Ey qəhrəman övladın şanlı Vətəni!
Səndən ötrü can verməyə cümlə hazırız!
Səndən ötrü qan tökməyə cümlə qadiriz!
Üçrəngli bayrağınla məsud yaşa!

Minlərlə can qurban oldu,
Sinən hərbə meydan oldu!
Hüququndan keçən əsgər,
Hərə bir qəhrəman oldu!

Sən olasan gülüstan,
Sənə hər an can qurban!
Sənə min bir məhəbbət
Sinəmdə tutmuş məkan!

Namusunu hifz etməyə,
Bayrağını yüksəltməyə
Cümlə gənclər müştaqdır!
Şanlı Vətən! Şanlı Vətən!
Azərbaycan! Azərbaycan! 
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Pulsuz

Əziz məktəbli !

Bu dərslik sizə Azərbaycan dövləti tərəfindən bir dərs 

ilində istifadə üçün verilir. O, dərs ili müddətində 

nəzərdə tutulmuş bilikləri qazanmaq üçün sizə etibarlı 

dost və yardımçı olacaq. 

İnanırıq ki, siz də bu dərsliyə məhəbbətlə yanaşacaq, 

onu zədələnmələrdən qoruyacaq, təmiz və səliqəli 

saxlayacaqsınız ki, növbəti dərs ilində digər məktəbli 

yoldaşınız ondan sizin kimi rahat istifadə edə bilsin. Sizə 

təhsildə uğurlar arzulayırıq!
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ǺȞȌȈȔȏȑ Ȗȕ ȖȗȌȋȓȌșȚ ǼȏȓȏȦ ȋȒȦ 9-Ȝ ȑȒȇȘȘȕȉ 

ȕȈȠȌȕȈȗȇȎȕȉȇșȌȒȣȔȢȜ ȎȇȉȌȋȌȔȏȐ (ǾȇȘșȣ ,,)

ȄȒȣȟaȋ $ȈȋȚȒȒaeȉ

ȄȒȣȓȇȗ ǯȓȇȔȕȉ

ǻȇșȇȒȏ ǪȚȘȌȐȔȕȉ 

ǼȏȓȏȦ
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ǮȇȓȌȞȇȔȏȦ ȏ ȖȗȌȋȒȕȍȌȔȏȦ, ȘȉȦȎȇȔȔȢȌ Ș Ȥșȏȓ ȏȎȋȇȔȏȌȓ, 

ȖȗȕȘȏȓ ȕșȖȗȇȉȒȦșȣ Ȕȇ ȤȒȌȑșȗȕȔȔȢȌ ȇȋȗȌȘȇ�  WUP#aUWL.HdX.a] ȏ dHUVOLN#HdX.JRY.a] 

ǮȇȗȇȔȌȌ ȈȒȇȊȕȋȇȗȏȓ Ȏȇ ȘȕșȗȚȋȔȏȞȌȘșȉȕ�

�$]ˎUEa\Fan 5eVSXEOLNaVÖ (OP Yˎ 7ˎKVLO Na]LUOL\L

CUHaWLYH CRPPRQV $WWULbXWLRQ�1RQCRPPHUcLaO�6KaUH$OLNH 4.�,QWHUQaWLRQaO 

�CC %<�1C�6$ 4.��

%X nˎûU CUeatLYe CRPPRnV $ttULEXtLRn-NRnCRPPeUFLaO-6KaUe$OLNe 4.0 ,nteUnatLRnaO 

OLVen]L\aVÖ (CC %<-NC-6$ 4.0) LOˎ ZZZ.WULPV.HdX.a] Va\tÖnGa ˎOoatanGÖU. %X nˎûULn 

Pˎ]PXnXnGan LVtLIaGˎ eGˎUNˎn V|]�JeGˎn OLVen]L\anÖn ûˎUtOˎULnL TˎEXO etPLû ROXUVXnX]�

ùVtLnaG ]aPanÖ nˎûULn P�ˎOOLI(OˎU)LnLn aGÖ J|VtˎULOPˎOLGLU.

NˎûUGˎn NRPPeUVL\a PˎTVˎGLOˎ LVtLIaGˎ TaGaøanGÖU.

7|UˎPˎ nˎûUOˎU RULMLnaO nˎûULn OLVen]L\a ûˎUtOˎULOˎ \a\ÖOPaOÖGÖU. 
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ǳȌșȇȒȒȢ

ǶȗȕȊȗȌȘȘ ȞȌȒȕȉȌȞȌȘșȉȇ șȌȘȔȕ ȘȉȦȎȇȔ Ș ȕșȑȗȢșȏȌȓ 

ȓȌșȇȒȒȕȉ ȏ ȏȜ ȖȗȏȓȌȔȌȔȏȌȓ. ǨȒȇȊȕȋȇȗȦ ȖȗȕȞȔȕȘșȏ ȏ 

ȉȔȌȟȔȌȓȚ ȈȒȌȘȑȚ ȓȌșȇȒȒȕȉ Ȓȥȋȏ Ș ȋȗȌȉȔȏȜ ȉȗȌȓȧȔ 

ȏȎȊȕșȇȉȒȏȉȇȒȏ ȏȎ ȔȏȜ ȕȗȚȋȏȦ șȗȚȋȇ, ȕȗȚȍȏȌ, 

ȖȗȌȋȓȌșȢ ȋȕȓȇȟȔȌȊȕ ȕȈȏȜȕȋȇ ȏ ȚȑȗȇȟȌȔȏȦ.

Ǹȕ ȉȗȌȓȌȔȌȓ ȏȎȚȞȌȔȏȌ ȓȌșȇȒȒȕȉ ȖȗȏȕȈȗȌȒȕ                             

ȌȠȧ ȈȕȒȣȟȌȌ ȎȔȇȞȌȔȏȌ, ȈȢȒȏ ȊȒȚȈȍȌ                       

ȏȘȘȒȌȋȕȉȇȔȢ țȕȗȓȢ ȗȇȘȖȗȕȘșȗȇȔȌȔȏȦ ȓȌșȇȒȒȕȉ ȉ 

ȖȗȏȗȕȋȌ, ȏȜ ȘȉȕȐȘșȉȇ ȏ ȘȖȕȘȕȈȢ ȖȕȒȚȞȌȔȏȦ.

ǩ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȓȌșȇȒȒȢ ȘȕȘșȇȉȒȦȥș ȕȘȔȕȉȚ                         

ȖȗȕȓȢȟȒȌȔȔȕȘșȏ, șȌȜȔȏȑȏ ȏ ȉȢȘȕȑȏȜ șȌȜȔȕȒȕȊȏȐ. ǶȌȗȌȋȇȞȇ 

ȤȒȌȑșȗȕȤȔȌȗȊȏȏ, ȖȗȕȏȎȉȕȋȘșȉȕ șȗȇȔȘȖȕȗșȔȢȜ ȘȗȌȋȘșȉ,                            

ȘșȗȕȏșȌȒȣȔȢȌ ȗȇȈȕșȢ ȏ ȏȎȊȕșȕȉȒȌȔȏȌ ȤȒȌȑșȗȕȔȔȕȊȕ                             

ȕȈȕȗȚȋȕȉȇȔȏȦ ȔȌȉȕȎȓȕȍȔȢ ȈȌȎ ȓȌșȇȒȒȕȉ. ǩ ȞȇȘșȔȕȘșȏ, 

ȒȧȊȑȏȌ ȏ ȖȗȕȞȔȢȌ ȘȖȒȇȉȢ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȇȉȏȇȝȏȏ 

ȏ ȑȕȘȓȏȞȌȘȑȏȜ șȌȜȔȕȒȕȊȏȦȜ. ǸȕȉȗȌȓȌȔȔȢȌ ȏȘȘȒȌȋȕȉȇȔȏȦ 

ȓȌșȇȒȒȕȉ ȖȕȎȉȕȒȦȥș ȏȘȖȕȒȣȎȕȉȇșȣ ȏȜ ȈȕȒȌȌ ȤțțȌȑșȏȉȔȕ ȏ 

ȘȕȎȋȇȉȇșȣ Ȕȇ ȏȜ ȕȘȔȕȉȌ ȔȕȉȢȌ ȓȇșȌȗȏȇȒȢ.

•  ǫȒȦ ȖȕȒȚȞȌȔȏȦ ȓȌșȇȒȒȕȉ ȏȘȖȕȒȣȎȚȥșȘȦ ȗȇȎȒȏȞȔȢȌ ȊȕȗȔȢȌ ȖȕȗȕȋȢ – ȗȚȋȢ

•  ǩ ȊȗȚȖȖȌ ȘȉȌȗȜȚ ȉȔȏȎ ȖȒȕșȔȕȘșȣ ȠȌȒȕȞȔȢȜ ȓȌșȇȒȒȕȉ ȏ ȏȜ ȇȑșȏȉȔȕȘșȣ ȉ ȜȏȓȏȞȌȘȑȏȜ ȗȌȇȑȝȏȦȜ 

ȉȕȎȗȇȘșȇȥș, ȇ ȏȜ șȉȧȗȋȕȘșȣ ȏ șȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ ȚȓȌȔȣȟȇȥșȘȦ

•  Ƕȗȏ ȘȊȕȗȇȔȏȏ ȑȇȒȣȝȏȐ ȕȈȗȇȎȚȌș ȕȑȘȏȋ, ȇ Ȗȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș ȉȕȋȕȐ – ȊȏȋȗȕȑȘȏȋ
2+ 2+

• ǸȕȋȌȗȍȇȔȏȌ ȏȕȔȕȉ ȑȇȒȣȝȏȦ ȏ ȓȇȊȔȏȦ  (Ca  ȏ 0J ) ȉ ȉȕȋȌ ȉȢȟȌ ȖȗȏȔȦșȕȐ ȔȕȗȓȢ ȔȇȎȢȉȇȌșȘȦ 

ȍȧȘșȑȕȘșȣȥ ȉȕȋȢ, ȇ șȇȑȇȦ ȉȕȋȇ – ȍȧȘșȑȕȐ ȉȕȋȕȐ

•  ǶȌȗȌȜȕɇ ȋȔȢȌ ȤȒȌȓȌȔșȢ – Ȥșȕ ȈȒȕȑ ȤȒȌȓȌȔșȕȉ, ȗȇȘȖȕȒȕȍȌȔȔȢȜ ȉ 3-12-Ȑ ȊȗȚȖȖȇȜ ȖȌȗȏȕȋȏȞȌȘȑȕȐ 

șȇȈȒȏȝȢ

•  Ƕȗȏ ȘȗȇȉȔȌȔȏȏ Ș ȠȌȒȕȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ ȖȌȗȌȜȕȋȔȢȌ ȓȌșȇȒȒȢ șȉȧȗȍȌ ȏ ȖȗȕȞȔȌȌ, ȏȜ   

ȖȒȕșȔȕȘșȣ ȏ șȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ ȉȢȟȌ, Ȕȕ ȜȏȓȏȞȌȘȑȇȦ ȇȑșȏȉȔȕȘșȣ ȔȏȍȌ, ȞȌȓ Ț ȠȌȒȕȞȔȢȜ 

ȓȌșȇȒȒȕȉ

•  ǭȌȒȌȎȕ ȕȈȢȞȔȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȉȏȋȌ șȇȑȏȜ  ȘȖȒȇȉȕȉ, ȑȇȑ ȘșȇȒȣ ȏ ȞȚȊȚȔ, ȖȗȕȓȢȟȒȌȔȔȕȌ 

ȖȗȕȏȎȉȕȋȘșȉȕ ȑȕșȕȗȢȜ ȖȕȒȚȞȏȒȕ ȟȏȗȕȑȕȌ ȗȇȘȖȗȕȘșȗȇȔȌȔȏȌ
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ȏȘȖȕȒȣȎȕȉȇȔȏȌ 
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ǳȌșȇȒȒȢ

ǶȗȕȊȗȌȘȘ ȞȌȒȕȉȌȞȌȘșȉȇ șȌȘȔȕ ȘȉȦȎȇȔ Ș ȕșȑȗȢșȏȌȓ 

ȓȌșȇȒȒȕȉ ȏ ȏȜ ȖȗȏȓȌȔȌȔȏȌȓ. ǨȒȇȊȕȋȇȗȦ ȖȗȕȞȔȕȘșȏ ȏ 

ȉȔȌȟȔȌȓȚ ȈȒȌȘȑȚ ȓȌșȇȒȒȕȉ Ȓȥȋȏ Ș ȋȗȌȉȔȏȜ ȉȗȌȓȧȔ 

ȏȎȊȕșȇȉȒȏȉȇȒȏ ȏȎ ȔȏȜ ȕȗȚȋȏȦ șȗȚȋȇ, ȕȗȚȍȏȌ, 

ȖȗȌȋȓȌșȢ ȋȕȓȇȟȔȌȊȕ ȕȈȏȜȕȋȇ ȏ ȚȑȗȇȟȌȔȏȦ.

Ǹȕ ȉȗȌȓȌȔȌȓ ȏȎȚȞȌȔȏȌ ȓȌșȇȒȒȕȉ ȖȗȏȕȈȗȌȒȕ                             

ȌȠȧ ȈȕȒȣȟȌȌ ȎȔȇȞȌȔȏȌ, ȈȢȒȏ ȊȒȚȈȍȌ                       

ȏȘȘȒȌȋȕȉȇȔȢ țȕȗȓȢ ȗȇȘȖȗȕȘșȗȇȔȌȔȏȦ ȓȌșȇȒȒȕȉ ȉ 

ȖȗȏȗȕȋȌ, ȏȜ ȘȉȕȐȘșȉȇ ȏ ȘȖȕȘȕȈȢ ȖȕȒȚȞȌȔȏȦ.

ǩ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȓȌșȇȒȒȢ ȘȕȘșȇȉȒȦȥș ȕȘȔȕȉȚ                         

ȖȗȕȓȢȟȒȌȔȔȕȘșȏ, șȌȜȔȏȑȏ ȏ ȉȢȘȕȑȏȜ șȌȜȔȕȒȕȊȏȐ. ǶȌȗȌȋȇȞȇ 

ȤȒȌȑșȗȕȤȔȌȗȊȏȏ, ȖȗȕȏȎȉȕȋȘșȉȕ șȗȇȔȘȖȕȗșȔȢȜ ȘȗȌȋȘșȉ,                            

ȘșȗȕȏșȌȒȣȔȢȌ ȗȇȈȕșȢ ȏ ȏȎȊȕșȕȉȒȌȔȏȌ ȤȒȌȑșȗȕȔȔȕȊȕ                             

ȕȈȕȗȚȋȕȉȇȔȏȦ ȔȌȉȕȎȓȕȍȔȢ ȈȌȎ ȓȌșȇȒȒȕȉ. ǩ ȞȇȘșȔȕȘșȏ, 

ȒȧȊȑȏȌ ȏ ȖȗȕȞȔȢȌ ȘȖȒȇȉȢ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȇȉȏȇȝȏȏ 

ȏ ȑȕȘȓȏȞȌȘȑȏȜ șȌȜȔȕȒȕȊȏȦȜ. ǸȕȉȗȌȓȌȔȔȢȌ ȏȘȘȒȌȋȕȉȇȔȏȦ 

ȓȌșȇȒȒȕȉ ȖȕȎȉȕȒȦȥș ȏȘȖȕȒȣȎȕȉȇșȣ ȏȜ ȈȕȒȌȌ ȤțțȌȑșȏȉȔȕ ȏ 

ȘȕȎȋȇȉȇșȣ Ȕȇ ȏȜ ȕȘȔȕȉȌ ȔȕȉȢȌ ȓȇșȌȗȏȇȒȢ.

•  ǫȒȦ ȖȕȒȚȞȌȔȏȦ ȓȌșȇȒȒȕȉ ȏȘȖȕȒȣȎȚȥșȘȦ ȗȇȎȒȏȞȔȢȌ ȊȕȗȔȢȌ ȖȕȗȕȋȢ – ȗȚȋȢ

•  ǩ ȊȗȚȖȖȌ ȘȉȌȗȜȚ ȉȔȏȎ ȖȒȕșȔȕȘșȣ ȠȌȒȕȞȔȢȜ ȓȌșȇȒȒȕȉ ȏ ȏȜ ȇȑșȏȉȔȕȘșȣ ȉ ȜȏȓȏȞȌȘȑȏȜ ȗȌȇȑȝȏȦȜ 

ȉȕȎȗȇȘșȇȥș, ȇ ȏȜ șȉȧȗȋȕȘșȣ ȏ șȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ ȚȓȌȔȣȟȇȥșȘȦ

•  Ƕȗȏ ȘȊȕȗȇȔȏȏ ȑȇȒȣȝȏȐ ȕȈȗȇȎȚȌș ȕȑȘȏȋ, ȇ Ȗȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș ȉȕȋȕȐ – ȊȏȋȗȕȑȘȏȋ
2+ 2+

• ǸȕȋȌȗȍȇȔȏȌ ȏȕȔȕȉ ȑȇȒȣȝȏȦ ȏ ȓȇȊȔȏȦ  (Ca  ȏ 0J ) ȉ ȉȕȋȌ ȉȢȟȌ ȖȗȏȔȦșȕȐ ȔȕȗȓȢ ȔȇȎȢȉȇȌșȘȦ 

ȍȧȘșȑȕȘșȣȥ ȉȕȋȢ, ȇ șȇȑȇȦ ȉȕȋȇ – ȍȧȘșȑȕȐ ȉȕȋȕȐ

•  ǶȌȗȌȜȕɇ ȋȔȢȌ ȤȒȌȓȌȔșȢ – Ȥșȕ ȈȒȕȑ ȤȒȌȓȌȔșȕȉ, ȗȇȘȖȕȒȕȍȌȔȔȢȜ ȉ 3-12-Ȑ ȊȗȚȖȖȇȜ ȖȌȗȏȕȋȏȞȌȘȑȕȐ 

șȇȈȒȏȝȢ

•  Ƕȗȏ ȘȗȇȉȔȌȔȏȏ Ș ȠȌȒȕȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ ȖȌȗȌȜȕȋȔȢȌ ȓȌșȇȒȒȢ șȉȧȗȍȌ ȏ ȖȗȕȞȔȌȌ, ȏȜ   

ȖȒȕșȔȕȘșȣ ȏ șȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ ȉȢȟȌ, Ȕȕ ȜȏȓȏȞȌȘȑȇȦ ȇȑșȏȉȔȕȘșȣ ȔȏȍȌ, ȞȌȓ Ț ȠȌȒȕȞȔȢȜ 

ȓȌșȇȒȒȕȉ

•  ǭȌȒȌȎȕ ȕȈȢȞȔȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȉȏȋȌ șȇȑȏȜ  ȘȖȒȇȉȕȉ, ȑȇȑ ȘșȇȒȣ ȏ ȞȚȊȚȔ, ȖȗȕȓȢȟȒȌȔȔȕȌ 

ȖȗȕȏȎȉȕȋȘșȉȕ ȑȕșȕȗȢȜ ȖȕȒȚȞȏȒȕ ȟȏȗȕȑȕȌ ȗȇȘȖȗȕȘșȗȇȔȌȔȏȌ

•  ǱȕȗȗȕȎȏȦ – Ȥșȕ ȗȇȎȗȚȟȌȔȏȌ ȓȌșȇȒȒȕȉ ȏ ȘȖȒȇȉȕȉ ȉ ȗȌȎȚȒȣșȇșȌ ȉȕȎȋȌȐȘșȉȏȦ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ

1. ǩ ȑȇȑȏȜ ȕȈȒȇȘșȦȜ 

ȓȌșȇȒȒȢ ȏȘȖȕȒȣȎȚȥșȘȦ 

ȉ ȔȇȟȌȐ  ȖȕȉȘȌȋȔȌȉȔȕȐ 

ȍȏȎȔȏ"

2. Ǹ ȞȌȓ ȘȉȦȎȇȔȕ ȟȏȗȕȑȕȌ 

ȏȘȖȕȒȣȎȕȉȇȔȏȌ 

ȓȌșȇȒȒȕȉ ȉ 

ȘȕȉȗȌȓȌȔȔȚȥ ȤȖȕȜȚ"
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ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

4.1  ǵȈȠȇȦ ȜȇȗȇȑșȌȗȏȘșȏȑȇ ȓȌșȇȒȒȕȉ

ǩȇȓ ȏȎȉȌȘșȔȕ, Ȟșȕ ȓȔȕȊȏȌ ȘȉȕȐȘșȉȇ ȤȒȌȓȌȔșȕȉ ȔȇȜȕȋȦșȘȦ ȉ 

ȎȇȉȏȘȏȓȕȘșȏ ȕș ȏȜ ȇșȕȓȔȢȜ ȗȇȋȏȚȘȕȉ� ȉ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȌ 

ȇșȕȓȔȢȌ ȗȇȋȏȚȘȢ ȚȉȌȒȏȞȏȉȇȥșȘȦ ȉ ȊȗȚȖȖȇȜ ȘȉȌȗȜȚ ȉȔȏȎ ȏ 

ȚȓȌȔȣȟȇȥșȘȦ ȉ ȖȌȗȏȕȋȇȜ ȘȒȌȉȇ ȔȇȖȗȇȉȕ. Ƕȕ ȓȌȗȌ ȚȉȌȒȏȞȌȔȏȦ 

ȇșȕȓȔȕȊȕ ȗȇȋȏȚȘȇ ȖȗȏșȦȍȌȔȏȌ ȤȒȌȑșȗȕȔȕȉ ȑ ȦȋȗȚ ȕȘȒȇȈȌȉȇȌș, 

• Ǿșȕ șȇȑȕȌ ȘȉȕȐȘșȉȕ ȓȌșȇȒȒȏȞȔȕȘșȏ ȏ ȑȇȑ ȕȔȕ ȎȇȉȏȘȏș ȕș ȇșȕȓȔȕȊȕ ȗȇȋȏȚȘȇ ȤȒȌȓȌȔșȇ"

• ǩ ȑȇȑȕȐ ȞȇȘșȏ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ ȗȇȘȖȕȒȕȍȌȔȢ ȓȌșȇȒȒȢ"

• Ǳȇȑȏȓȏ ȜȇȗȇȑșȌȗȔȢȓȏ ȘȉȕȐȘșȉȇȓȏ ȕȈȒȇȋȇȥș ȓȌșȇȒȒȢ"

• ǾȌȓ ȕȈȚȘȒȕȉȒȌȔȕ ȘȜȕȋȘșȉȕ ȉ ȘȉȕȐȘșȉȇȜ ȓȌșȇȒȒȕȉ"

ȖȕȒȚȖȗȕȉȕȋȔȏȑȕȉȢȓȏ ȘȉȕȐȘșȉȇȓȏ.

0ȌșȇȒȒȢ ȗȇȘȖȕȒȕȍȌȔȢ ȉ ȕȘȔȕȉȔȕȓ ȉ 1–13-Ȑ 

ȊȗȚȖȖȇȜ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ. ǯȎ ȔȏȜ 

ȤȒȌȓȌȔșȢ 1-Ȑ ȊȗȚȖȖȢ (,$) ȔȇȎȢȉȇȥșȘȦ 

ȠȌȒȕȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ, ȤȒȌȓȌȔșȢ 2-Ȑ 

ȊȗȚȖȖȢ (,,$) – ȠȌȒȕȞȔȕȎȌȓȌȒȣȔȢȓȏ 

ȓȌșȇȒȒȇȓȏ, ȇ ȤȒȌȓȌȔșȢ 3-12-Ȑ ȊȗȚȖȖ – 

ȖȌȗȌȜȕɇȋȔȢȓȏ ȓȌșȇȒȒȇȓȏ.  

ǩȢ ȚȍȌ ȎȔȇȑȕȓȢ Ș ȓȌșȇȒȒȇȓȏ ȏ ȔȌȑȕșȕȗȢȓȏ ȏȜ ȘȉȕȐȘșȉȇȓȏ Ȗȕ ȚȞȌȈȔȏȑȚ �ǼȏȓȏȦ� ȋȒȦ 7-Ȋȕ ȑȒȇȘȘȇ. 

ǩȢ ȎȔȇȌșȌ, Ȟșȕ ȓȌșȇȒȒȢ�

– Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ ȔȇȜȕȋȦșȘȦ ȉ șȉȧȗȋȕȓ ȘȕȘșȕȦȔȏȏ (ȑȗȕȓȌ ȗșȚșȏ), ȕȈȒȇȋȇȥș ȉȢȘȕȑȏȓȏ 

șȌȓȖȌȗȇșȚȗȇȓȏ ȖȒȇȉȒȌȔȏȦ, ȖȒȕșȔȕȘșȣȥ ȏ șȉȧȗȋȕȘșȣȥ�

– ȏȓȌȥș ȓȌșȇȒȒȏȞȌȘȑȏȐ ȈȒȌȘȑ (ȕșȗȇȍȇȥș ȘȉȌș)�

– Ȝȕȗȕȟȕ ȖȗȕȉȕȋȦș șȌȖȒȕ ȏ ȤȒȌȑșȗȏȞȌȘșȉȕ�

– ȖȒȇȘșȏȞȔȢȌ�

– ȗȇȘȟȏȗȦȥșȘȦ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ.

ǯȎ ȚȞȌȈȔȏȑȇ “ǼȏȓȏȦ” ȋȒȦ 8-Ȋȕ ȑȒȇȘȘȇ ȉȢ ȚȎȔȇȒȏ, Ȟșȕ ȜȇȗȇȑșȌȗȔȢȌ ȘȉȕȐȘșȉȇ ȓȌșȇȒȒȕȉ ȕȈȚȘȒȕȉȒȌȔȢ 

ȔȇȒȏȞȏȌȓ ȉ ȔȏȜ ȓȌșȇȒȒȏȞȌȘȑȕȐ ȘȉȦȎȏ. ȄȒȌȑșȗȕȔȢ ȓȌșȇȒȒȕȉ ȏȎ-Ȏȇ ȘȒȇȈȕȊȕ ȖȗȏșȦȍȌȔȏȦ ȑ ȦȋȗȚ ȒȌȊȑȕ 

ȕșȋȌȒȦȥșȘȦ ȕș ȇșȕȓȇ ȏ Ȥșȏ ȋȌȒȕȑȇȒȏȎȕȉȇȔȔȢȌ ȤȒȌȑșȗȕȔȢ ȘȖȕȘȕȈȘșȉȚȥș ȘȕȎȋȇȔȏȥ ȖȗȕȞȔȢȜ ȘȉȦȎȌȐ ȓȌȍȋȚ 

ȕȈȗȇȎȚȥȠȏȓȏȘȦ ȑȇșȏȕȔȇȓȏ ȓȌșȇȒȒȕȉ. ǩ ȗȌȎȚȒȣșȇșȌ ȓȌșȇȒȒȢ ȖȗȌȋȘșȇȉȒȦȥș ȘȕȈȕȐ șȉȧȗȋȢȌ ȉȌȠȌȘșȉȇ Ș 

ǱȇȓȌȔȔȇȦ ȘȕȒȣ – ȕȘȔȕȉȔȇȦ ȗȚȋȇ 

ȔȇșȗȏȦ. ǵȘȔȕȉȔȢȓ ȑȕȓȖȕȔȌȔșȕȓ 

ȑȇȓȌȔȔȕȐ ȘȕȒȏ ȦȉȒȦȌșȘȦ ȜȒȕȗȏȋ 

ȔȇșȗȏȦ.

ǨȕȑȘȏș – ȕȘȔȕȉȔȇȦ ȗȚȋȇ 

ȇȒȥȓȏȔȏȦ. ǵȘȔȕȉȔȢȓ 

ȑȕȓȖȕȔȌȔșȕȓ ȈȕȑȘȏșȇ ȦȉȒȦȌșȘȦ 

ȕȑȘȏȋ ȇȒȥȓȏȔȏȦ.

ǮȕȒȕșȕ – ȖȇȘȘȏȉȔȢȐ ȓȌșȇȒȒ, 

ȉȘȒȌȋȘșȉȏȌ ȞȌȊȕ ȉ ȖȗȏȗȕȋȌ 

ȔȇȜȕȋȏșȘȦ ȉ ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ.

Ǳȇȑ ȖȕȒȚȞȇȥș ȓȌșȇȒȒȢ ȏȎ ȗȚȋ"

ǫȒȦ ȏȎȉȒȌȞȌȔȏȦ ȓȌșȇȒȒȕȉ ȏȎ ȗȚȋ ȏȜ ȉȕȘȘșȇȔȇȉȒȏȉȇȥș ȏȎ ȘȕȌȋȏȔȌȔȏȐ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȗȚȋȌ.

ȉȕȘȘșȇȔȕȉȒȌȔȏȌȘȕȌȋȏȔȌȔȏȌ ȓȌșȇȒȒȇ ―――――⟶  ȓȌșȇȒȒ 

ǩ ȔȌȑȕșȕȗȢȜ ȘȒȚȞȇȦȜ Ȗȗȏ ȖȕȒȚȞȌȔȏȏ ȓȌșȇȒȒȕȉ ȏȎ ȏȜ ȕȑȘȏȋȕȉ ȉ ȑȇȞȌȘșȉȌ ȉȕȘȘșȇȔȕȉȏșȌȒȦ 

ȏȘȖȕȒȣȎȚȥș ȚȊȒȌȗȕȋ (ȑȕȑȘ). ǺȊȒȌȗȕȋ ȉ ȗȌȇȑȝȏȕȔȔȕȐ ȘȗȌȋȌ ȗȌȇȊȏȗȚȌș Ș ȑȏȘȒȕȗȕȋȕȓ, ȕȈȗȇȎȚȦ 

ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ (CO). ǵȈȗȇȎȕȉȇȉȟȏȐȘȦ ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȉȕȘȘșȇȔȇȉȒȏȉȇȌș ȓȌșȇȒȒ ȏȎ ȌȊȕ 

ȕȑȘȏȋȇ.

Ǳ ȓȌșȇȒȒȕȏȋȇȓ ȕșȔȕȘȦșȘȦ Ȉȕȗ (%), ȑȗȌȓȔȏȐ (6L), ȊȌȗȓȇȔȏȐ (*e), ȓȢȟȣȦȑ (ȇȗȘȌȔȏȑȚȓ) 

($V), ȘȚȗȣȓȇ (ȘșȏȈȏȚȓ) (6E), șȌȒȒȚȗ (7e) ȏ ȖȕȒȕȔȏȐ (3R). ǩ ȕȋȔȏȜ ȘȒȚȞȇȦȜ ȕȔȏ 

ȖȗȕȦȉȒȦȥș ȘȉȕȐȘșȉȇ, ȜȇȗȇȑșȌȗȔȢȌ ȋȒȦ ȓȌșȇȒȒȕȉ, ȇ ȉ ȏȔȢȜ – ȘȉȕȐȘșȉȇ ȔȌȓȌșȇȒȒȕȉ. 

ǳȌșȇȒȒȕȏȋȢ șȉȧȗȋȢȌ ȏ ȈȒȌȘșȦȠȏȌ, ȑȇȑ ȓȌșȇȒȒȢ, ȏ ȉ șȕ ȍȌ ȉȗȌȓȦ ȜȗȚȖȑȏȌ, ȑȇȑ 

ȔȌȓȌșȇȒȒȢ. ǵȔȏ ȜȇȗȇȑșȌȗȏȎȚȥșȘȦ ȔȏȎȑȕȐ ȤȒȌȑșȗȕȖȗȕȉȕȋȔȕȘșȣȥ, ȑȕșȕȗȇȦ ȓȕȍȌș 

ȚȉȌȒȏȞȏȉȇșȣȘȦ Ș ȖȕȉȢȟȌȔȏȌȓ șȌȓȖȌȗȇșȚȗȢ. ǨȕȒȣȟȏȔȘșȉȕ ȓȌșȇȒȒȕȏȋȕȉ ȕȈȒȇȋȇȥș 

ȓȌșȇȒȒȢ, ȓȌșȇȒȒȕȏȋȢ,

ȓȌșȇȒȒȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ, 

ȕȈȠȏȌ ȘȉȕȐȘșȉȇ ȓȌșȇȒȒȕȉ, 

ȗȚȋȇ, ȖȕȒȚȞȌȔȏȌ ȓȌșȇȒȒȕȉ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ȖȕȤșȕȓȚ ȓȌșȇȒȒȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ ȉȕȎȗȇȘșȇȥș ȉ ȊȗȚȖȖȇȜ ȘȉȌȗȜȚ ȉȔȏȎ ȏ ȚȓȌȔȣȟȇȥșȘȦ 

ȘȒȌȉȇ ȔȇȖȗȇȉȕ Ȗȕ ȖȌȗȏȕȋȇȓ ȉ ȊȒȇȉȔȢȜ ȊȗȚȖȖȇȜ. ǳȌșȇȒȒȢ ȗȇȘȖȕȒȕȍȌȔȢ ȊȒȇȉȔȢȓ 

ȕȈȗȇȎȕȓ ȉ ȒȌȉȕȐ ȔȏȍȔȌȐ ȞȇȘșȏ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ, ȇ ȔȌȓȌșȇȒȒȢ – ȉ ȖȗȇȉȕȐ  

ȉȌȗȜȔȌȐ ȞȇȘșȏ (Ȏȇ ȏȘȑȒȥȞȌȔȏȌȓ ȉȕȋȕȗȕȋȇ).

ǩ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȌ ȓȌșȇȒȒȢ ȏ ȔȌȓȌșȇȒȒȢ ȗȇȎȋȌȒȌȔȢ ȓȌșȇȒȒȕȏȋȇȓȏ, 

ȑȕșȕȗȢȌ ȗȇȘȖȕȒȕȍȌȔȢ ȎȏȊȎȇȊȕȕȈȗȇȎȔȕ.

ȉȢȘȕȑȏȓȏ șȌȓȖȌȗȇșȚȗȇȓȏ ȖȒȇȉȒȌȔȏȦ ȏ ȖȒȕșȔȕȘșȣȥ. Ǯȇ ȘȞȧș 

ȋȌȒȕȑȇȒȏȎȕȉȇȔȔȢȜ ȤȒȌȑșȗȕȔȕȉ ȕȔȏ ȕȈȒȇȋȇȥș ȓȌșȇȒȒȏȞȌȘȑȏȓ ȈȒȌȘȑȕȓ, 

Ȝȕȗȕȟȕ ȖȗȕȉȕȋȦș șȌȖȒȕ ȏ ȤȒȌȑșȗȏȞȌȘșȉȕ, ȖȒȇȘșȏȞȔȢ ȏ ȗȇȘȟȏȗȦȥșȘȦ Ȗȗȏ 

ȔȇȊȗȌȉȇȔȏȏ. Ǵȇ ȉȔȌȟȔȌȓ ȤȒȌȑșȗȕȔȔȕȓ ȘȒȕȌ ȇșȕȓȕȉ ȈȕȒȣȟȏȔȘșȉȇ ȓȌșȇȒȒȕȉ 

ȔȇȜȕȋȏșȘȦ ȕș 1 ȋȕ 3 ȤȒȌȑșȗȕȔȕȉ.

ǩ ȜȏȓȏȞȌȘȑȏȜ ȗȌȇȑȝȏȦȜ ȓȌșȇȒȒȢ ȖȗȕȦȉȒȦȥș ȉȕȘȘșȇȔȕȉȏșȌȒȣȔȢȌ ȘȉȕȐȘșȉȇ. 

ǶȕȘȑȕȒȣȑȚ ȉ ȇșȕȓȇȜ ȓȌșȇȒȒȕȉ ȊȒȇȉȔȢȜ ȊȗȚȖȖ ȞȏȘȒȕ ȤȒȌȑșȗȕȔȕȉ Ȕȇ ȉȔȌȟȔȏȜ 

ȤȒȌȑșȗȕȔȔȢȜ ȘȒȕȦȜ ȗȇȉȔȕ ȔȕȓȌȗȚ ȊȗȚȖȖȢ, ȘșȌȖȌȔȣ ȕȑȏȘȒȌȔȏȦ ȤșȏȜ ȓȌșȇȒȒȕȉ ȉ 

ȘȕȌȋȏȔȌȔȏȦȜ șȇȑȍȌ ȘȕȕșȉȌșȘșȉȚȥș ȔȕȓȌȗȚ ȊȗȚȖȖȢ. ǧșȕȓȢ ȓȌșȇȒȒȕȉ șȌȗȦȥș 

ȤȒȌȑșȗȕȔȢ ȏ ȖȗȌȉȗȇȠȇȥșȘȦ ȉ ȖȕȒȕȍȏșȌȒȣȔȕ ȎȇȗȦȍȌȔȔȢȌ ȘșȇȈȏȒȣȔȢȌ ȏȕȔȢ 

(ȑȇșȏȕȔȢ) Ș ȤȒȌȑșȗȕȔȔȕȐ ȑȕȔțȏȊȚȗȇȝȏȌȐ ȏȔȌȗșȔȢȜ ȊȇȎȕȉ�
+ – 2+ –  3+ –

Na ⟶ Na  + 1e  Ca ⟶ Ca  + 2e $O ⟶ $O  + 3e
ǳȌșȇȒȒȢ ȖȕȈȕȞȔȢȜ ȊȗȚȖȖ ȓȕȊȚș ȖȗȕȦȉȒȦșȣ ȗȇȎȒȏȞȔȢȌ ȘșȌȖȌȔȏ ȕȑȏȘȒȌȔȏȦ�

+ – 2+ – 
CX ⟶ CX  + e  CX ⟶ CX  + 2e

2+ – 3+ –)e ⟶ )e  + 2e  )e ⟶ )e  + 3e
ǪȕȗȔȢȌ ȖȕȗȕȋȢ, ȘȕȘșȇȉȒȦȥȠȏȌ ȎȌȓȔȚȥ ȑȕȗȚ, ȖȗȌȋȘșȇȉȒȦȥș ȘȕȈȕȐ ȘȓȌȘȣ                            

ȗȇȎȒȏȞȔȢȜ ȉȌȠȌȘșȉ. Ȅșȏ ȖȕȗȕȋȢ ȕșȒȏȞȇȥșȘȦ ȋȗȚȊ ȕș ȋȗȚȊȇ Ȗȕ ȘȉȕȌȓȚ ȘȕȘșȇȉȚ                                                

ȏ ȘȕȋȌȗȍȇș ȗȇȎȒȏȞȔȢȌ ȘȕȌȋȏȔȌȔȏȦ (ȘȕȒȏ, ȕȑȘȏȋȢ ȏ ș. ȋ.) ȈȕȒȣȟȏȔȘșȉȇ                                                 

ȓȌșȇȒȒȕȉ. ǴȌȑȕșȕȗȢȌ ȊȕȗȔȢȌ ȖȕȗȕȋȢ ȏȘȖȕȒȣȎȚȥșȘȦ ȋȒȦ ȖȕȒȚȞȌȔȏȦ ȓȌșȇȒȒȕȉ.                 

ǪȕȗȔȢȌ ȖȕȗȕȋȢ, ȏȘȖȕȒȣȎȚȌȓȢȌ ȋȒȦ ȖȕȒȚȞȌȔȏȦ ȓȌșȇȒȒȕȉ, ȔȇȎȢȉȇȥșȘȦ ȗȚȋȇȓȏ. 

ǴȌȑȕșȕȗȢȌ ȓȌșȇȒȒȢ (ȎȕȒȕșȕ, ȖȒȇșȏȔȇ, ȘȌȗȌȈȗȕ ȏ ȋȗ.) ȉȘșȗȌȞȇȥșȘȦ ȉ ȎȌȓȔȕȐ 

ȑȕȗȌ ȉ ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ.

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

ǳȌșȇȒȒȕȏȋȢ (ȖȕȒȚȓȌșȇȒȒȢ) –  

ȜȏȓȏȞȌȘȑȏȌ ȤȒȌȓȌȔșȢ, 

ȕȈȒȇȋȇȥȠȏȌ ȘȉȕȐȘșȉȇȓȏ, 

ȖȗȕȓȌȍȚșȕȞȔȢȓȏ ȓȌȍȋȚ 

ȘȉȕȐȘșȉȇȓȏ ȓȌșȇȒȒȕȉ ȏ 

ȔȌȓȌșȇȒȒȕȉ. ǱȗȌȓȔȏȐ
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ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

4.1  ǵȈȠȇȦ ȜȇȗȇȑșȌȗȏȘșȏȑȇ ȓȌșȇȒȒȕȉ

ǩȇȓ ȏȎȉȌȘșȔȕ, Ȟșȕ ȓȔȕȊȏȌ ȘȉȕȐȘșȉȇ ȤȒȌȓȌȔșȕȉ ȔȇȜȕȋȦșȘȦ ȉ 

ȎȇȉȏȘȏȓȕȘșȏ ȕș ȏȜ ȇșȕȓȔȢȜ ȗȇȋȏȚȘȕȉ� ȉ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȌ 

ȇșȕȓȔȢȌ ȗȇȋȏȚȘȢ ȚȉȌȒȏȞȏȉȇȥșȘȦ ȉ ȊȗȚȖȖȇȜ ȘȉȌȗȜȚ ȉȔȏȎ ȏ 

ȚȓȌȔȣȟȇȥșȘȦ ȉ ȖȌȗȏȕȋȇȜ ȘȒȌȉȇ ȔȇȖȗȇȉȕ. Ƕȕ ȓȌȗȌ ȚȉȌȒȏȞȌȔȏȦ 

ȇșȕȓȔȕȊȕ ȗȇȋȏȚȘȇ ȖȗȏșȦȍȌȔȏȌ ȤȒȌȑșȗȕȔȕȉ ȑ ȦȋȗȚ ȕȘȒȇȈȌȉȇȌș, 

• Ǿșȕ șȇȑȕȌ ȘȉȕȐȘșȉȕ ȓȌșȇȒȒȏȞȔȕȘșȏ ȏ ȑȇȑ ȕȔȕ ȎȇȉȏȘȏș ȕș ȇșȕȓȔȕȊȕ ȗȇȋȏȚȘȇ ȤȒȌȓȌȔșȇ"

• ǩ ȑȇȑȕȐ ȞȇȘșȏ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ ȗȇȘȖȕȒȕȍȌȔȢ ȓȌșȇȒȒȢ"

• Ǳȇȑȏȓȏ ȜȇȗȇȑșȌȗȔȢȓȏ ȘȉȕȐȘșȉȇȓȏ ȕȈȒȇȋȇȥș ȓȌșȇȒȒȢ"

• ǾȌȓ ȕȈȚȘȒȕȉȒȌȔȕ ȘȜȕȋȘșȉȕ ȉ ȘȉȕȐȘșȉȇȜ ȓȌșȇȒȒȕȉ"

ȖȕȒȚȖȗȕȉȕȋȔȏȑȕȉȢȓȏ ȘȉȕȐȘșȉȇȓȏ.

0ȌșȇȒȒȢ ȗȇȘȖȕȒȕȍȌȔȢ ȉ ȕȘȔȕȉȔȕȓ ȉ 1–13-Ȑ 

ȊȗȚȖȖȇȜ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ. ǯȎ ȔȏȜ 

ȤȒȌȓȌȔșȢ 1-Ȑ ȊȗȚȖȖȢ (,$) ȔȇȎȢȉȇȥșȘȦ 

ȠȌȒȕȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ, ȤȒȌȓȌȔșȢ 2-Ȑ 

ȊȗȚȖȖȢ (,,$) – ȠȌȒȕȞȔȕȎȌȓȌȒȣȔȢȓȏ 

ȓȌșȇȒȒȇȓȏ, ȇ ȤȒȌȓȌȔșȢ 3-12-Ȑ ȊȗȚȖȖ – 

ȖȌȗȌȜȕɇȋȔȢȓȏ ȓȌșȇȒȒȇȓȏ.  

ǩȢ ȚȍȌ ȎȔȇȑȕȓȢ Ș ȓȌșȇȒȒȇȓȏ ȏ ȔȌȑȕșȕȗȢȓȏ ȏȜ ȘȉȕȐȘșȉȇȓȏ Ȗȕ ȚȞȌȈȔȏȑȚ �ǼȏȓȏȦ� ȋȒȦ 7-Ȋȕ ȑȒȇȘȘȇ. 

ǩȢ ȎȔȇȌșȌ, Ȟșȕ ȓȌșȇȒȒȢ�

– Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ ȔȇȜȕȋȦșȘȦ ȉ șȉȧȗȋȕȓ ȘȕȘșȕȦȔȏȏ (ȑȗȕȓȌ ȗșȚșȏ), ȕȈȒȇȋȇȥș ȉȢȘȕȑȏȓȏ 

șȌȓȖȌȗȇșȚȗȇȓȏ ȖȒȇȉȒȌȔȏȦ, ȖȒȕșȔȕȘșȣȥ ȏ șȉȧȗȋȕȘșȣȥ�

– ȏȓȌȥș ȓȌșȇȒȒȏȞȌȘȑȏȐ ȈȒȌȘȑ (ȕșȗȇȍȇȥș ȘȉȌș)�

– Ȝȕȗȕȟȕ ȖȗȕȉȕȋȦș șȌȖȒȕ ȏ ȤȒȌȑșȗȏȞȌȘșȉȕ�

– ȖȒȇȘșȏȞȔȢȌ�

– ȗȇȘȟȏȗȦȥșȘȦ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ.

ǯȎ ȚȞȌȈȔȏȑȇ “ǼȏȓȏȦ” ȋȒȦ 8-Ȋȕ ȑȒȇȘȘȇ ȉȢ ȚȎȔȇȒȏ, Ȟșȕ ȜȇȗȇȑșȌȗȔȢȌ ȘȉȕȐȘșȉȇ ȓȌșȇȒȒȕȉ ȕȈȚȘȒȕȉȒȌȔȢ 

ȔȇȒȏȞȏȌȓ ȉ ȔȏȜ ȓȌșȇȒȒȏȞȌȘȑȕȐ ȘȉȦȎȏ. ȄȒȌȑșȗȕȔȢ ȓȌșȇȒȒȕȉ ȏȎ-Ȏȇ ȘȒȇȈȕȊȕ ȖȗȏșȦȍȌȔȏȦ ȑ ȦȋȗȚ ȒȌȊȑȕ 

ȕșȋȌȒȦȥșȘȦ ȕș ȇșȕȓȇ ȏ Ȥșȏ ȋȌȒȕȑȇȒȏȎȕȉȇȔȔȢȌ ȤȒȌȑșȗȕȔȢ ȘȖȕȘȕȈȘșȉȚȥș ȘȕȎȋȇȔȏȥ ȖȗȕȞȔȢȜ ȘȉȦȎȌȐ ȓȌȍȋȚ 

ȕȈȗȇȎȚȥȠȏȓȏȘȦ ȑȇșȏȕȔȇȓȏ ȓȌșȇȒȒȕȉ. ǩ ȗȌȎȚȒȣșȇșȌ ȓȌșȇȒȒȢ ȖȗȌȋȘșȇȉȒȦȥș ȘȕȈȕȐ șȉȧȗȋȢȌ ȉȌȠȌȘșȉȇ Ș 

ǱȇȓȌȔȔȇȦ ȘȕȒȣ – ȕȘȔȕȉȔȇȦ ȗȚȋȇ 

ȔȇșȗȏȦ. ǵȘȔȕȉȔȢȓ ȑȕȓȖȕȔȌȔșȕȓ 

ȑȇȓȌȔȔȕȐ ȘȕȒȏ ȦȉȒȦȌșȘȦ ȜȒȕȗȏȋ 

ȔȇșȗȏȦ.

ǨȕȑȘȏș – ȕȘȔȕȉȔȇȦ ȗȚȋȇ 

ȇȒȥȓȏȔȏȦ. ǵȘȔȕȉȔȢȓ 

ȑȕȓȖȕȔȌȔșȕȓ ȈȕȑȘȏșȇ ȦȉȒȦȌșȘȦ 

ȕȑȘȏȋ ȇȒȥȓȏȔȏȦ.

ǮȕȒȕșȕ – ȖȇȘȘȏȉȔȢȐ ȓȌșȇȒȒ, 

ȉȘȒȌȋȘșȉȏȌ ȞȌȊȕ ȉ ȖȗȏȗȕȋȌ 

ȔȇȜȕȋȏșȘȦ ȉ ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ.

Ǳȇȑ ȖȕȒȚȞȇȥș ȓȌșȇȒȒȢ ȏȎ ȗȚȋ"

ǫȒȦ ȏȎȉȒȌȞȌȔȏȦ ȓȌșȇȒȒȕȉ ȏȎ ȗȚȋ ȏȜ ȉȕȘȘșȇȔȇȉȒȏȉȇȥș ȏȎ ȘȕȌȋȏȔȌȔȏȐ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȗȚȋȌ.

ȉȕȘȘșȇȔȕȉȒȌȔȏȌȘȕȌȋȏȔȌȔȏȌ ȓȌșȇȒȒȇ ―――――⟶  ȓȌșȇȒȒ 

ǩ ȔȌȑȕșȕȗȢȜ ȘȒȚȞȇȦȜ Ȗȗȏ ȖȕȒȚȞȌȔȏȏ ȓȌșȇȒȒȕȉ ȏȎ ȏȜ ȕȑȘȏȋȕȉ ȉ ȑȇȞȌȘșȉȌ ȉȕȘȘșȇȔȕȉȏșȌȒȦ 

ȏȘȖȕȒȣȎȚȥș ȚȊȒȌȗȕȋ (ȑȕȑȘ). ǺȊȒȌȗȕȋ ȉ ȗȌȇȑȝȏȕȔȔȕȐ ȘȗȌȋȌ ȗȌȇȊȏȗȚȌș Ș ȑȏȘȒȕȗȕȋȕȓ, ȕȈȗȇȎȚȦ 

ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ (CO). ǵȈȗȇȎȕȉȇȉȟȏȐȘȦ ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȉȕȘȘșȇȔȇȉȒȏȉȇȌș ȓȌșȇȒȒ ȏȎ ȌȊȕ 

ȕȑȘȏȋȇ.

Ǳ ȓȌșȇȒȒȕȏȋȇȓ ȕșȔȕȘȦșȘȦ Ȉȕȗ (%), ȑȗȌȓȔȏȐ (6L), ȊȌȗȓȇȔȏȐ (*e), ȓȢȟȣȦȑ (ȇȗȘȌȔȏȑȚȓ) 

($V), ȘȚȗȣȓȇ (ȘșȏȈȏȚȓ) (6E), șȌȒȒȚȗ (7e) ȏ ȖȕȒȕȔȏȐ (3R). ǩ ȕȋȔȏȜ ȘȒȚȞȇȦȜ ȕȔȏ 

ȖȗȕȦȉȒȦȥș ȘȉȕȐȘșȉȇ, ȜȇȗȇȑșȌȗȔȢȌ ȋȒȦ ȓȌșȇȒȒȕȉ, ȇ ȉ ȏȔȢȜ – ȘȉȕȐȘșȉȇ ȔȌȓȌșȇȒȒȕȉ. 

ǳȌșȇȒȒȕȏȋȢ șȉȧȗȋȢȌ ȏ ȈȒȌȘșȦȠȏȌ, ȑȇȑ ȓȌșȇȒȒȢ, ȏ ȉ șȕ ȍȌ ȉȗȌȓȦ ȜȗȚȖȑȏȌ, ȑȇȑ 

ȔȌȓȌșȇȒȒȢ. ǵȔȏ ȜȇȗȇȑșȌȗȏȎȚȥșȘȦ ȔȏȎȑȕȐ ȤȒȌȑșȗȕȖȗȕȉȕȋȔȕȘșȣȥ, ȑȕșȕȗȇȦ ȓȕȍȌș 

ȚȉȌȒȏȞȏȉȇșȣȘȦ Ș ȖȕȉȢȟȌȔȏȌȓ șȌȓȖȌȗȇșȚȗȢ. ǨȕȒȣȟȏȔȘșȉȕ ȓȌșȇȒȒȕȏȋȕȉ ȕȈȒȇȋȇȥș 

ȓȌșȇȒȒȢ, ȓȌșȇȒȒȕȏȋȢ,

ȓȌșȇȒȒȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ, 

ȕȈȠȏȌ ȘȉȕȐȘșȉȇ ȓȌșȇȒȒȕȉ, 

ȗȚȋȇ, ȖȕȒȚȞȌȔȏȌ ȓȌșȇȒȒȕȉ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ȖȕȤșȕȓȚ ȓȌșȇȒȒȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ ȉȕȎȗȇȘșȇȥș ȉ ȊȗȚȖȖȇȜ ȘȉȌȗȜȚ ȉȔȏȎ ȏ ȚȓȌȔȣȟȇȥșȘȦ 

ȘȒȌȉȇ ȔȇȖȗȇȉȕ Ȗȕ ȖȌȗȏȕȋȇȓ ȉ ȊȒȇȉȔȢȜ ȊȗȚȖȖȇȜ. ǳȌșȇȒȒȢ ȗȇȘȖȕȒȕȍȌȔȢ ȊȒȇȉȔȢȓ 

ȕȈȗȇȎȕȓ ȉ ȒȌȉȕȐ ȔȏȍȔȌȐ ȞȇȘșȏ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ, ȇ ȔȌȓȌșȇȒȒȢ – ȉ ȖȗȇȉȕȐ  

ȉȌȗȜȔȌȐ ȞȇȘșȏ (Ȏȇ ȏȘȑȒȥȞȌȔȏȌȓ ȉȕȋȕȗȕȋȇ).

ǩ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȌ ȓȌșȇȒȒȢ ȏ ȔȌȓȌșȇȒȒȢ ȗȇȎȋȌȒȌȔȢ ȓȌșȇȒȒȕȏȋȇȓȏ, 

ȑȕșȕȗȢȌ ȗȇȘȖȕȒȕȍȌȔȢ ȎȏȊȎȇȊȕȕȈȗȇȎȔȕ.

ȉȢȘȕȑȏȓȏ șȌȓȖȌȗȇșȚȗȇȓȏ ȖȒȇȉȒȌȔȏȦ ȏ ȖȒȕșȔȕȘșȣȥ. Ǯȇ ȘȞȧș 

ȋȌȒȕȑȇȒȏȎȕȉȇȔȔȢȜ ȤȒȌȑșȗȕȔȕȉ ȕȔȏ ȕȈȒȇȋȇȥș ȓȌșȇȒȒȏȞȌȘȑȏȓ ȈȒȌȘȑȕȓ, 

Ȝȕȗȕȟȕ ȖȗȕȉȕȋȦș șȌȖȒȕ ȏ ȤȒȌȑșȗȏȞȌȘșȉȕ, ȖȒȇȘșȏȞȔȢ ȏ ȗȇȘȟȏȗȦȥșȘȦ Ȗȗȏ 

ȔȇȊȗȌȉȇȔȏȏ. Ǵȇ ȉȔȌȟȔȌȓ ȤȒȌȑșȗȕȔȔȕȓ ȘȒȕȌ ȇșȕȓȕȉ ȈȕȒȣȟȏȔȘșȉȇ ȓȌșȇȒȒȕȉ 

ȔȇȜȕȋȏșȘȦ ȕș 1 ȋȕ 3 ȤȒȌȑșȗȕȔȕȉ.

ǩ ȜȏȓȏȞȌȘȑȏȜ ȗȌȇȑȝȏȦȜ ȓȌșȇȒȒȢ ȖȗȕȦȉȒȦȥș ȉȕȘȘșȇȔȕȉȏșȌȒȣȔȢȌ ȘȉȕȐȘșȉȇ. 

ǶȕȘȑȕȒȣȑȚ ȉ ȇșȕȓȇȜ ȓȌșȇȒȒȕȉ ȊȒȇȉȔȢȜ ȊȗȚȖȖ ȞȏȘȒȕ ȤȒȌȑșȗȕȔȕȉ Ȕȇ ȉȔȌȟȔȏȜ 

ȤȒȌȑșȗȕȔȔȢȜ ȘȒȕȦȜ ȗȇȉȔȕ ȔȕȓȌȗȚ ȊȗȚȖȖȢ, ȘșȌȖȌȔȣ ȕȑȏȘȒȌȔȏȦ ȤșȏȜ ȓȌșȇȒȒȕȉ ȉ 

ȘȕȌȋȏȔȌȔȏȦȜ șȇȑȍȌ ȘȕȕșȉȌșȘșȉȚȥș ȔȕȓȌȗȚ ȊȗȚȖȖȢ. ǧșȕȓȢ ȓȌșȇȒȒȕȉ șȌȗȦȥș 

ȤȒȌȑșȗȕȔȢ ȏ ȖȗȌȉȗȇȠȇȥșȘȦ ȉ ȖȕȒȕȍȏșȌȒȣȔȕ ȎȇȗȦȍȌȔȔȢȌ ȘșȇȈȏȒȣȔȢȌ ȏȕȔȢ 

(ȑȇșȏȕȔȢ) Ș ȤȒȌȑșȗȕȔȔȕȐ ȑȕȔțȏȊȚȗȇȝȏȌȐ ȏȔȌȗșȔȢȜ ȊȇȎȕȉ�
+ – 2+ –  3+ –

Na ⟶ Na  + 1e  Ca ⟶ Ca  + 2e $O ⟶ $O  + 3e
ǳȌșȇȒȒȢ ȖȕȈȕȞȔȢȜ ȊȗȚȖȖ ȓȕȊȚș ȖȗȕȦȉȒȦșȣ ȗȇȎȒȏȞȔȢȌ ȘșȌȖȌȔȏ ȕȑȏȘȒȌȔȏȦ�

+ – 2+ – 
CX ⟶ CX  + e  CX ⟶ CX  + 2e

2+ – 3+ –)e ⟶ )e  + 2e  )e ⟶ )e  + 3e
ǪȕȗȔȢȌ ȖȕȗȕȋȢ, ȘȕȘșȇȉȒȦȥȠȏȌ ȎȌȓȔȚȥ ȑȕȗȚ, ȖȗȌȋȘșȇȉȒȦȥș ȘȕȈȕȐ ȘȓȌȘȣ                            

ȗȇȎȒȏȞȔȢȜ ȉȌȠȌȘșȉ. Ȅșȏ ȖȕȗȕȋȢ ȕșȒȏȞȇȥșȘȦ ȋȗȚȊ ȕș ȋȗȚȊȇ Ȗȕ ȘȉȕȌȓȚ ȘȕȘșȇȉȚ                                                

ȏ ȘȕȋȌȗȍȇș ȗȇȎȒȏȞȔȢȌ ȘȕȌȋȏȔȌȔȏȦ (ȘȕȒȏ, ȕȑȘȏȋȢ ȏ ș. ȋ.) ȈȕȒȣȟȏȔȘșȉȇ                                                 

ȓȌșȇȒȒȕȉ. ǴȌȑȕșȕȗȢȌ ȊȕȗȔȢȌ ȖȕȗȕȋȢ ȏȘȖȕȒȣȎȚȥșȘȦ ȋȒȦ ȖȕȒȚȞȌȔȏȦ ȓȌșȇȒȒȕȉ.                 

ǪȕȗȔȢȌ ȖȕȗȕȋȢ, ȏȘȖȕȒȣȎȚȌȓȢȌ ȋȒȦ ȖȕȒȚȞȌȔȏȦ ȓȌșȇȒȒȕȉ, ȔȇȎȢȉȇȥșȘȦ ȗȚȋȇȓȏ. 

ǴȌȑȕșȕȗȢȌ ȓȌșȇȒȒȢ (ȎȕȒȕșȕ, ȖȒȇșȏȔȇ, ȘȌȗȌȈȗȕ ȏ ȋȗ.) ȉȘșȗȌȞȇȥșȘȦ ȉ ȎȌȓȔȕȐ 

ȑȕȗȌ ȉ ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ.

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

ǳȌșȇȒȒȕȏȋȢ (ȖȕȒȚȓȌșȇȒȒȢ) –  

ȜȏȓȏȞȌȘȑȏȌ ȤȒȌȓȌȔșȢ, 

ȕȈȒȇȋȇȥȠȏȌ ȘȉȕȐȘșȉȇȓȏ, 

ȖȗȕȓȌȍȚșȕȞȔȢȓȏ ȓȌȍȋȚ 

ȘȉȕȐȘșȉȇȓȏ ȓȌșȇȒȒȕȉ ȏ 

ȔȌȓȌșȇȒȒȕȉ. ǱȗȌȓȔȏȐ
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)eO(șȉ) + CO(Ȋ) ⟶ )e(șȉ) + CO (Ȋ)2

)e O (șȉ) + 3CO(Ȋ) ⟶ 2)e(șȉ) + 3CO (Ȋ)2 3 2

t

t

ǳȌșȇȒȒȢ, ȑȕșȕȗȢȌ ȉȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ Ș ȚȊȒȌȗȕȋȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȘșȇȈȏȒȣȔȢȜ 

ȘȕȌȋȏȔȌȔȏȐ (Na, ., Ca, $O ȏ ȋȗ.), ȔȌ ȓȕȊȚș ȈȢșȣ ȖȕȒȚȞȌȔȢ ȚȑȇȎȇȔȔȢȓ ȓȌșȕȋȕȓ, șȇȑ ȑȇȑ  ȉ Ȥșȕȓ 

ȘȒȚȞȇȌ ȉȕȘȘșȇȔȕȉȒȌȔȔȢȐ ȓȌșȇȒȒ ȉ șȌȜ ȍȌ ȚȘȒȕȉȏȦȜ ȘȗȇȎȚ ȗȌȇȊȏȗȚȌș Ș ȚȊȒȌȗȕȋȕȓ. 

ǷȦȋ ȓȌșȇȒȒȕȉ ȉȘșȗȌȞȇȌșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ ȉȏȋȌ ȘȚȒȣțȏȋȕȉ. ǫȒȦ ȖȕȒȚȞȌȔȏȦ ȓȌșȇȒȒȕȉ ȏȎ ȏȜ 

ȘȚȒȣțȏȋȕȉ ȘȔȇȞȇȒȇ ȘȚȒȣțȏȋ ȘȍȏȊȇȥș ȏ ȖȕȒȚȞȇȥș ȕȑȘȏȋ ȓȌșȇȒȒȇ. ǮȇșȌȓ ȖȕȒȚȞȌȔȔȢȐ ȕȑȘȏȋ 

ȉȕȘȘșȇȔȇȉȒȏȉȇȥș. ǴȇȖȗȏȓȌȗ, ȖȕȒȚȞȌȔȏȌ ȝȏȔȑȇ ȏȎ ȘȚȒȣțȏȋȇ ȝȏȔȑȇ ȖȗȕȏȘȜȕȋȏș ȉ 

ȘȕȕșȉȌșȘșȉȏȏ Șȕ ȘȒȌȋȚȥȠȏȓȏ ȚȗȇȉȔȌȔȏȦȓȏ ȗȌȇȑȝȏȐ�

=nO(șȉ) + CO(Ȋ) ⟶ =n(șȉ) + CO (Ȋ)2

t

2=n6(șȉ) + 3O (Ȋ) ⟶ 2=nO(șȉ) + 26O (Ȋ)2 2

t

Примените полученные знания

Проверьте полученные знания

1. Ƕȕ ȑȇȑȏȓ ȘȉȕȐȘșȉȇȓ ȓȌșȇȒȒȕȏȋȢ ȕșȒȏȞȇȥșȘȦ ȕș ȓȌșȇȒȒȕȉ ȏ ȔȌȓȌșȇȒȒȕȉ"

2. Ǳȇȑȏȓȏ ȜȇȗȇȑșȌȗȔȢȓȏ ȘȉȕȐȘșȉȇȓȏ ȕȈȒȇȋȇȥș ȓȌșȇȒȒȢ"

3. ǶȕȞȌȓȚ ȓȌșȇȒȒȢ ȖȒȇȘșȏȞȔȢ ȉ ȕșȒȏȞȏȌ ȕș ȔȌȓȌșȇȒȒȕȉ"

4. ǱȇȑȏȌ ȓȌșȇȒȒȢ ȔȌ ȉȘșȗȌȞȇȥșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ"

1. $J        2. )e        3. =n         4. $X          5. Ca            6. $O

5. ǷȇȘȘȞȏșȇȐșȌ ȕȈȡȧȓ ȓȕȔȕȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ ȒȏșȗȇȜ (Ȗȗȏ 20�Ǹ ȏ ȋȇȉȒȌȔȏȏ 1 ȇșȓ), ȔȌȕȈȜȕȋȏȓȢȐ ȋȒȦ 

ȖȕȒȚȞȌȔȏȦ 28 ȑȊ ȍȌȒȌȎȇ Ȗȕ ȚȗȇȉȔȌȔȏȥ  )e O (șȉ) + 3CO(Ȋ) ⟶ 2)e(șȉ) + 3CO (Ȋ).2 3 2

2. ǯȎ 300 ȑȊ ȓȌȋȔȕȐ ȗȚȋȢ, ȘȕȋȌȗȍȇȠȌȐ 2% ȓȌȋȏ, ȈȢȒȕ ȖȕȒȚȞȌȔȕ 4,8 ȑȊ ȓȌȋȏ. ǷȇȘȘȞȏșȇȐșȌ ȉȢȜȕȋ  

ȖȗȕȋȚȑșȇ ȉ ȖȗȕȝȌȔșȇȜ.

3. Ƕȏȗȏș ()e6 ) – ȕȋȔȇ ȏȎ ȍȌȒȌȎȔȢȜ ȗȚȋ, ȉȘșȗȌȞȇȥȠȏȜȘȦ ȉ ȖȗȏȗȕȋȌ. Ƕȗȏ ȌȊȕ ȘȊȕȗȇȔȏȏ ȕȈȗȇȎȚȥșȘȦ 2

ȕȑȘȏȋ ȍȌȒȌȎȇ(,,,) ȏ ȋȏȕȑȘȏȋ ȘȌȗȢ (ȗȌȇȑȝȏȦ ,). ǭȌȒȌȎȕ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȖȚșȧȓ ȉȕȘȘșȇȔȕȉȒȌȔȏȦ 

ȖȕȒȚȞȌȔȔȕȊȕ ȕȑȘȏȋȇ ȍȌȒȌȎȇ(,,,) ȓȕȔȕȕȑȘȏȋȕȓ ȚȊȒȌȗȕȋȇ (ȗȌȇȑȝȏȦ ,,). ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȦ ȗȌȇȑȝȏȐ , ȏ 

,,  ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ.

1. ǺȑȇȍȏșȌ ȉȕȘȘșȇȔȕȉȏșȌȒȣ ȏ ȖȗȕȋȚȑș ȉȕȘȘșȇȔȕȉȒȌȔȏȦ ȉ ȗȌȇȑȝȏȏ, ȕȖȏȘȢȉȇȌȓȕȐ ȚȗȇȉȔȌȔȏȌȓ 

)eO(șȉ) + CO(Ȋ) ⟶ )e(șȉ) + CO (Ȋ).2

t

4.2  ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ

ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȗȇȘȖȕȒȕȍȌȔȢ ȉ 1-Ȑ ȊȗȚȖȖȌ (,$) 

ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ. ǩ ȤșȚ ȊȗȚȖȖȚ ȉȜȕȋȦș ȤȒȌȓȌȔșȢ                  

ȒȏșȏȐ (/L), ȔȇșȗȏȐ (Na), ȑȇȒȏȐ (.), ȗȚȈȏȋȏȐ (5E), ȝȌȎȏȐ (CV) 

ȏ țȗȇȔȝȏȐ ()U). ǻȗȇȔȝȏȐ — ȗȇȋȏȕȇȑșȏȉȔȢȐ ȤȒȌȓȌȔș. 

• ǶȕȞȌȓȚ ȉ ȔȇȟȌ ȉȗȌȓȦ 

ȒȏșȏȐ�ȏȕȔȔȢȌ ȈȇșȇȗȌȏ 

ȔȇȜȕȋȦș  ȈȕȒȌȌ  ȟȏȗȕȑȕȌ 

ȖȗȏȓȌȔȌȔȏȌ"

• ǱȇȑȏȌ ȌȠȧ ȏȘșȕȞȔȏȑȏ 

ȤȔȌȗȊȏȏ ȉȇȓ ȏȎȉȌȘșȔȢ"

ǩ 2019 ȊȕȋȚ ǴȕȈȌȒȌȉȘȑȇȦ ȖȗȌȓȏȦ Ȗȕ 

Ȝȏȓȏȏ ȈȢȒȇ ȖȗȏȘȚȍȋȌȔȇ ȚȞȧȔȢȓ Ȏȇ 

ȗȇȈȕșȢ ȉ ȕȈȒȇȘșȏ ȗȇȎȗȇȈȕșȑȏ ȒȏșȏȐ-

ȏȕȔȔȢȜ ȈȇșȇȗȌȐ. ǩ ȔȇȘșȕȦȠȌȌ  ȉȗȌȓȦ 

ȒȏșȏȐ-ȏȕȔȔȢȌ ȇȑȑȚȓȚȒȦșȕȗȢ ȏ 

ȈȇșȇȗȌȏ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ 

ȓȕȈȏȒȣȔȢȜ șȌȒȌțȕȔȇȜ, ȖȒȇȔȟȌșȇȜ, 

ȔȕȚșȈȚȑȇȜ, ȤȒȌȑșȗȕȓȕȈȏȒȦȜ ȏ ș.ȋ.

ǪȏȋȗȕȑȘȏȋȢ ȤșȏȜ ȓȌșȇȒȒȕȉ ȦȉȒȦȥșȘȦ ȠȌȒȕȞȇȓȏ, ȖȕȤșȕȓȚ ȏȜ 

ȔȇȎȢȉȇȥș ȠȌȒȕȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ. ǶȕȘȑȕȒȣȑȚ Ȕȇ ȉȔȌȟȔȌȓ 

ȤȒȌȑșȗȕȔȔȕȓ ȘȒȕȌ ȇșȕȓȕȉ ȠȌȒȕȞȔȢȜ ȓȌșȇȒȒȕȉ ȏȓȌȌșȘȦ 

1 ȤȒȌȑșȗȕȔ, ȏȜ ȑȗȇșȑȇȦ ȤȒȌȑșȗȕȔȔȇȦ țȕȗȓȚȒȇ ȖȗȌȋȘșȇȉȒȦȌșȘȦ ȑȇȑ 
1

���nV . ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȉȘșȗȌȞȇȥșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ ȘȕȘșȇȉȌ 

ȓȏȔȌȗȇȒȕȉ, șȕ ȌȘșȣ șȕȒȣȑȕ ȉ ȉȏȋȌ ȘȕȌȋȏȔȌȔȏȐ.

ʺ̛̦̖̬̣̌

ǪȇȒȏș 

(ȖȕȉȇȗȌȔȔȇȦ ȘȕȒȣ)

ǪȒȇȚȈȌȗȕȉȇ ȘȕȒȣ 

(ȓȏȗȇȈȏȒȏș)

ǸȏȒȣȉȏȔ

ǸȏȒȣȉȏȔȏș

ǵȘȔȕȉȔȕȐ 

ȑȕȓȖȕȔȌȔș

NaCO

Na 6O  Ã 10H O2 4 2

.CO

NaCO Ã .CO

ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ�

· ȏȓȌȥș ȘȌȗȌȈȗȏȘșȢȐ ȝȉȌș,  Ȝȕȗȕȟȕ ȖȗȕȉȕȋȦș ȤȒȌȑșȗȏȞȌȘȑȏȐ șȕȑ ȏ șȌȖȒȕ�

· ȜȗȇȔȦș Ȗȕȋ ȘȒȕȌȓ ȑȌȗȕȘȏȔȇ ȏȎ-Ȏȇ ȏȜ ȉȢȘȕȑȕȐ ȇȑșȏȉȔȕȘșȏ (Ȗȗȏ ȑȕȔșȇȑșȌ Ș ȉȕȎȋȚȜȕȓ ȕȔȏ 

ȗȌȇȊȏȗȚȥș Ș ȑȏȘȒȕȗȕȋȕȓ ȏ ȘȕȋȌȗȍȇȠȏȓȏȘȦ ȉ ȉȕȎȋȚȜȌ ȉȕȋȦȔȢȓȏ Ȗȇȗȇȓȏ)�

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

ǵȈȘȚȋȏșȌ�

1.  Ǵȇ ȕȘȔȕȉȇȔȏȏ ȑȇȑȕȐ ȗȌȇȑȝȏȏ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȍȌȒȌȎȕ ȏȎ ȕȑȘȏȋȇ ȍȌȒȌȎȇ�,,� ȏ ȕȑȘȏȋȇ 

ȍȌȒȌȎȇ�,,,� Ș ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ ȉȢȟȌȚȑȇȎȇȔȔȕȊȕ ȓȌșȕȋȇ"

2.  Ǳȇȑ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȝȏȔȑ ȏȎ ȘȚȒȣțȏȋȇ ȝȏȔȑȇ" Ǳȇȑȏȓȏ ȚȗȇȉȔȌȔȏȦȓȏ ȕȖȏȘȢȉȇȥșȘȦ  

ȖȗȕșȌȑȇȥȠȏȌ ȗȌȇȑȝȏȏ"  

3.  ǩȕȎȓȕȍȔȕ Ȓȏ ȖȕȒȚȞȌȔȏȌ ȓȌșȇȒȒȕȉ 1a� .� Ca� $O ȏ ȋȗ. șȇȑȏȓ ȍȌ ȘȖȕȘȕȈȕȓ� ȌȘȒȏ ȏȎȉȌȘșȔȕ� 

Ȟșȕ ȕȔȏ ȗȌȇȊȏȗȚȥș Ș ȚȊȒȌȗȕȋȕȓ� ȕȈȗȇȎȚȦ ȘșȇȈȏȒȣȔȢȌ ȘȕȌȋȏȔȌȔȏȦ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

ȠȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ, 

ȗȌȇȑȝȏȕȔȔȇȦ ȘȖȕȘȕȈȔȕȘșȣ 

ȠȌȒȕȞȔȢȜ ȓȌșȇȒȒȕȉ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ



98

ǩȕȘȘșȇȔȕȉȒȌȔȏȌ ȕȑȘȏȋȕȉ ȍȌȒȌȎȇ Ș ȖȕȓȕȠȣȥ Ǹǵ ȖȗȕșȌȑȇȌș ȘȒȌȋȚȥȠȏȓ ȕȈȗȇȎȕȓ� 

)eO(șȉ) + CO(Ȋ) ⟶ )e(șȉ) + CO (Ȋ)2

)e O (șȉ) + 3CO(Ȋ) ⟶ 2)e(șȉ) + 3CO (Ȋ)2 3 2

t

t

ǳȌșȇȒȒȢ, ȑȕșȕȗȢȌ ȉȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ Ș ȚȊȒȌȗȕȋȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȘșȇȈȏȒȣȔȢȜ 

ȘȕȌȋȏȔȌȔȏȐ (Na, ., Ca, $O ȏ ȋȗ.), ȔȌ ȓȕȊȚș ȈȢșȣ ȖȕȒȚȞȌȔȢ ȚȑȇȎȇȔȔȢȓ ȓȌșȕȋȕȓ, șȇȑ ȑȇȑ  ȉ Ȥșȕȓ 

ȘȒȚȞȇȌ ȉȕȘȘșȇȔȕȉȒȌȔȔȢȐ ȓȌșȇȒȒ ȉ șȌȜ ȍȌ ȚȘȒȕȉȏȦȜ ȘȗȇȎȚ ȗȌȇȊȏȗȚȌș Ș ȚȊȒȌȗȕȋȕȓ. 

ǷȦȋ ȓȌșȇȒȒȕȉ ȉȘșȗȌȞȇȌșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ ȉȏȋȌ ȘȚȒȣțȏȋȕȉ. ǫȒȦ ȖȕȒȚȞȌȔȏȦ ȓȌșȇȒȒȕȉ ȏȎ ȏȜ 

ȘȚȒȣțȏȋȕȉ ȘȔȇȞȇȒȇ ȘȚȒȣțȏȋ ȘȍȏȊȇȥș ȏ ȖȕȒȚȞȇȥș ȕȑȘȏȋ ȓȌșȇȒȒȇ. ǮȇșȌȓ ȖȕȒȚȞȌȔȔȢȐ ȕȑȘȏȋ 

ȉȕȘȘșȇȔȇȉȒȏȉȇȥș. ǴȇȖȗȏȓȌȗ, ȖȕȒȚȞȌȔȏȌ ȝȏȔȑȇ ȏȎ ȘȚȒȣțȏȋȇ ȝȏȔȑȇ ȖȗȕȏȘȜȕȋȏș ȉ 

ȘȕȕșȉȌșȘșȉȏȏ Șȕ ȘȒȌȋȚȥȠȏȓȏ ȚȗȇȉȔȌȔȏȦȓȏ ȗȌȇȑȝȏȐ�

=nO(șȉ) + CO(Ȋ) ⟶ =n(șȉ) + CO (Ȋ)2

t

2=n6(șȉ) + 3O (Ȋ) ⟶ 2=nO(șȉ) + 26O (Ȋ)2 2

t

Примените полученные знания

Проверьте полученные знания

1. Ƕȕ ȑȇȑȏȓ ȘȉȕȐȘșȉȇȓ ȓȌșȇȒȒȕȏȋȢ ȕșȒȏȞȇȥșȘȦ ȕș ȓȌșȇȒȒȕȉ ȏ ȔȌȓȌșȇȒȒȕȉ"

2. Ǳȇȑȏȓȏ ȜȇȗȇȑșȌȗȔȢȓȏ ȘȉȕȐȘșȉȇȓȏ ȕȈȒȇȋȇȥș ȓȌșȇȒȒȢ"

3. ǶȕȞȌȓȚ ȓȌșȇȒȒȢ ȖȒȇȘșȏȞȔȢ ȉ ȕșȒȏȞȏȌ ȕș ȔȌȓȌșȇȒȒȕȉ"

4. ǱȇȑȏȌ ȓȌșȇȒȒȢ ȔȌ ȉȘșȗȌȞȇȥșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ"

1. $J        2. )e        3. =n         4. $X          5. Ca            6. $O

5. ǷȇȘȘȞȏșȇȐșȌ ȕȈȡȧȓ ȓȕȔȕȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ ȒȏșȗȇȜ (Ȗȗȏ 20�Ǹ ȏ ȋȇȉȒȌȔȏȏ 1 ȇșȓ), ȔȌȕȈȜȕȋȏȓȢȐ ȋȒȦ 

ȖȕȒȚȞȌȔȏȦ 28 ȑȊ ȍȌȒȌȎȇ Ȗȕ ȚȗȇȉȔȌȔȏȥ  )e O (șȉ) + 3CO(Ȋ) ⟶ 2)e(șȉ) + 3CO (Ȋ).2 3 2

2. ǯȎ 300 ȑȊ ȓȌȋȔȕȐ ȗȚȋȢ, ȘȕȋȌȗȍȇȠȌȐ 2% ȓȌȋȏ, ȈȢȒȕ ȖȕȒȚȞȌȔȕ 4,8 ȑȊ ȓȌȋȏ. ǷȇȘȘȞȏșȇȐșȌ ȉȢȜȕȋ  

ȖȗȕȋȚȑșȇ ȉ ȖȗȕȝȌȔșȇȜ.

3. Ƕȏȗȏș ()e6 ) – ȕȋȔȇ ȏȎ ȍȌȒȌȎȔȢȜ ȗȚȋ, ȉȘșȗȌȞȇȥȠȏȜȘȦ ȉ ȖȗȏȗȕȋȌ. Ƕȗȏ ȌȊȕ ȘȊȕȗȇȔȏȏ ȕȈȗȇȎȚȥșȘȦ 2

ȕȑȘȏȋ ȍȌȒȌȎȇ(,,,) ȏ ȋȏȕȑȘȏȋ ȘȌȗȢ (ȗȌȇȑȝȏȦ ,). ǭȌȒȌȎȕ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȖȚșȧȓ ȉȕȘȘșȇȔȕȉȒȌȔȏȦ 

ȖȕȒȚȞȌȔȔȕȊȕ ȕȑȘȏȋȇ ȍȌȒȌȎȇ(,,,) ȓȕȔȕȕȑȘȏȋȕȓ ȚȊȒȌȗȕȋȇ (ȗȌȇȑȝȏȦ ,,). ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȦ ȗȌȇȑȝȏȐ , ȏ 

,,  ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ.

1. ǺȑȇȍȏșȌ ȉȕȘȘșȇȔȕȉȏșȌȒȣ ȏ ȖȗȕȋȚȑș ȉȕȘȘșȇȔȕȉȒȌȔȏȦ ȉ ȗȌȇȑȝȏȏ, ȕȖȏȘȢȉȇȌȓȕȐ ȚȗȇȉȔȌȔȏȌȓ 

)eO(șȉ) + CO(Ȋ) ⟶ )e(șȉ) + CO (Ȋ).2

t

4.2  ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ

ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȗȇȘȖȕȒȕȍȌȔȢ ȉ 1-Ȑ ȊȗȚȖȖȌ (,$) 

ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ. ǩ ȤșȚ ȊȗȚȖȖȚ ȉȜȕȋȦș ȤȒȌȓȌȔșȢ                  

ȒȏșȏȐ (/L), ȔȇșȗȏȐ (Na), ȑȇȒȏȐ (.), ȗȚȈȏȋȏȐ (5E), ȝȌȎȏȐ (CV) 

ȏ țȗȇȔȝȏȐ ()U). ǻȗȇȔȝȏȐ — ȗȇȋȏȕȇȑșȏȉȔȢȐ ȤȒȌȓȌȔș. 

• ǶȕȞȌȓȚ ȉ ȔȇȟȌ ȉȗȌȓȦ 

ȒȏșȏȐ�ȏȕȔȔȢȌ ȈȇșȇȗȌȏ 

ȔȇȜȕȋȦș  ȈȕȒȌȌ  ȟȏȗȕȑȕȌ 

ȖȗȏȓȌȔȌȔȏȌ"

• ǱȇȑȏȌ ȌȠȧ ȏȘșȕȞȔȏȑȏ 

ȤȔȌȗȊȏȏ ȉȇȓ ȏȎȉȌȘșȔȢ"

ǩ 2019 ȊȕȋȚ ǴȕȈȌȒȌȉȘȑȇȦ ȖȗȌȓȏȦ Ȗȕ 

Ȝȏȓȏȏ ȈȢȒȇ ȖȗȏȘȚȍȋȌȔȇ ȚȞȧȔȢȓ Ȏȇ 

ȗȇȈȕșȢ ȉ ȕȈȒȇȘșȏ ȗȇȎȗȇȈȕșȑȏ ȒȏșȏȐ-

ȏȕȔȔȢȜ ȈȇșȇȗȌȐ. ǩ ȔȇȘșȕȦȠȌȌ  ȉȗȌȓȦ 

ȒȏșȏȐ-ȏȕȔȔȢȌ ȇȑȑȚȓȚȒȦșȕȗȢ ȏ 

ȈȇșȇȗȌȏ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ 

ȓȕȈȏȒȣȔȢȜ șȌȒȌțȕȔȇȜ, ȖȒȇȔȟȌșȇȜ, 

ȔȕȚșȈȚȑȇȜ, ȤȒȌȑșȗȕȓȕȈȏȒȦȜ ȏ ș.ȋ.

ǪȏȋȗȕȑȘȏȋȢ ȤșȏȜ ȓȌșȇȒȒȕȉ ȦȉȒȦȥșȘȦ ȠȌȒȕȞȇȓȏ, ȖȕȤșȕȓȚ ȏȜ 

ȔȇȎȢȉȇȥș ȠȌȒȕȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ. ǶȕȘȑȕȒȣȑȚ Ȕȇ ȉȔȌȟȔȌȓ 

ȤȒȌȑșȗȕȔȔȕȓ ȘȒȕȌ ȇșȕȓȕȉ ȠȌȒȕȞȔȢȜ ȓȌșȇȒȒȕȉ ȏȓȌȌșȘȦ 

1 ȤȒȌȑșȗȕȔ, ȏȜ ȑȗȇșȑȇȦ ȤȒȌȑșȗȕȔȔȇȦ țȕȗȓȚȒȇ ȖȗȌȋȘșȇȉȒȦȌșȘȦ ȑȇȑ 
1

���nV . ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȉȘșȗȌȞȇȥșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ ȘȕȘșȇȉȌ 

ȓȏȔȌȗȇȒȕȉ, șȕ ȌȘșȣ șȕȒȣȑȕ ȉ ȉȏȋȌ ȘȕȌȋȏȔȌȔȏȐ.

ʺ̛̦̖̬̣̌

ǪȇȒȏș 

(ȖȕȉȇȗȌȔȔȇȦ ȘȕȒȣ)

ǪȒȇȚȈȌȗȕȉȇ ȘȕȒȣ 

(ȓȏȗȇȈȏȒȏș)

ǸȏȒȣȉȏȔ

ǸȏȒȣȉȏȔȏș

ǵȘȔȕȉȔȕȐ 

ȑȕȓȖȕȔȌȔș

NaCO

Na 6O  Ã 10H O2 4 2

.CO

NaCO Ã .CO

ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ�

· ȏȓȌȥș ȘȌȗȌȈȗȏȘșȢȐ ȝȉȌș,  Ȝȕȗȕȟȕ ȖȗȕȉȕȋȦș ȤȒȌȑșȗȏȞȌȘȑȏȐ șȕȑ ȏ șȌȖȒȕ�

· ȜȗȇȔȦș Ȗȕȋ ȘȒȕȌȓ ȑȌȗȕȘȏȔȇ ȏȎ-Ȏȇ ȏȜ ȉȢȘȕȑȕȐ ȇȑșȏȉȔȕȘșȏ (Ȗȗȏ ȑȕȔșȇȑșȌ Ș ȉȕȎȋȚȜȕȓ ȕȔȏ 

ȗȌȇȊȏȗȚȥș Ș ȑȏȘȒȕȗȕȋȕȓ ȏ ȘȕȋȌȗȍȇȠȏȓȏȘȦ ȉ ȉȕȎȋȚȜȌ ȉȕȋȦȔȢȓȏ Ȗȇȗȇȓȏ)�

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

ǵȈȘȚȋȏșȌ�

1.  Ǵȇ ȕȘȔȕȉȇȔȏȏ ȑȇȑȕȐ ȗȌȇȑȝȏȏ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȍȌȒȌȎȕ ȏȎ ȕȑȘȏȋȇ ȍȌȒȌȎȇ�,,� ȏ ȕȑȘȏȋȇ 

ȍȌȒȌȎȇ�,,,� Ș ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ ȉȢȟȌȚȑȇȎȇȔȔȕȊȕ ȓȌșȕȋȇ"

2.  Ǳȇȑ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȝȏȔȑ ȏȎ ȘȚȒȣțȏȋȇ ȝȏȔȑȇ" Ǳȇȑȏȓȏ ȚȗȇȉȔȌȔȏȦȓȏ ȕȖȏȘȢȉȇȥșȘȦ  

ȖȗȕșȌȑȇȥȠȏȌ ȗȌȇȑȝȏȏ"  

3.  ǩȕȎȓȕȍȔȕ Ȓȏ ȖȕȒȚȞȌȔȏȌ ȓȌșȇȒȒȕȉ 1a� .� Ca� $O ȏ ȋȗ. șȇȑȏȓ ȍȌ ȘȖȕȘȕȈȕȓ� ȌȘȒȏ ȏȎȉȌȘșȔȕ� 

Ȟșȕ ȕȔȏ ȗȌȇȊȏȗȚȥș Ș ȚȊȒȌȗȕȋȕȓ� ȕȈȗȇȎȚȦ ȘșȇȈȏȒȣȔȢȌ ȘȕȌȋȏȔȌȔȏȦ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

ȠȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ, 

ȗȌȇȑȝȏȕȔȔȇȦ ȘȖȕȘȕȈȔȕȘșȣ 

ȠȌȒȕȞȔȢȜ ȓȌșȇȒȒȕȉ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ



1110

/L

Na

.

5E

CV

0,53

0,97

0,86

1,53

1,88

ǹȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ͕ �C

181

98

63

39

29

3
ǶȒȕșȔȕȘșȣ, Ȋ�ȘȓǳȌșȇȒȒ

ȖȒȕșȔȕȘșȣ   

ȉȕȎȗȇȘșȇȌș
șȌȓȖȌȗȇșȚȗȇ
ȖȒȇȉȒȌȔȏȦ 
ȖȕȔȏȍȇȌșȘȦ

· ȓȦȊȞȌ ȈȕȒȣȟȏȔȘșȉȇ ȓȌșȇȒȒȕȉ ȏ ȗȌȍȚșȘȦ Ȕȕȍȕȓ, ȏȜ 
șȉȧȗȋȕȘșȣ ȚȓȌȔȣȟȇȌșȘȦ ȕș ȒȏșȏȦ ȑ ȝȌȎȏȥ (ȒȏșȏȐ 
ȗȌȎȇșȣ Ȕȕȍȕȓ șȗȚȋȔȌȌ, ȞȌȓ ȋȗȚȊȏȌ ȠȌȒȕȞȔȢȌ 
ȓȌșȇȒȒȢ)�

· ȒȌȊȞȌ ȈȕȒȣȟȏȔȘșȉȇ ȓȌșȇȒȒȕȉ (Ȗȗȏ ȖȕȓȌȠȌȔȏȏ ȏȜ ȉ 
ȉȕȋȚ ȕȔȏ ȉȘȖȒȢȉȇȥș Ȕȇ ȖȕȉȌȗȜȔȕȘșȣ ȉȕȋȢ ȏ 
ȉȎȇȏȓȕȋȌȐȘșȉȚȌș Ș ȔȌȐ)�

· șȌȓȖȌȗȇșȚȗȢ ȖȒȇȉȒȌȔȏȦ ȏ ȑȏȖȌȔȏȦ ȔȏȍȌ, ȞȌȓ Ț ȋȗȚȊȏȜ 
ȓȌșȇȒȒȕȉ.

ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȇȑșȏȉȔȌȌ ȋȗȚȊȏȜ ȓȌșȇȒȒȕȉ, Ȟșȕ ȕȈȚȘȒȕȉȒȌȔȕ 

ȏȜ  ȈȕȒȣȟȏȓ ȇșȕȓȔȢȓ ȗȇȋȏȚȘȕȓ. Ǹ ȚȉȌȒȏȞȌȔȏȌȓ ȇșȕȓȔȕȊȕ 

ȗȇȋȏȚȘȇ ȕȘȒȇȈȌȉȇȌș ȖȗȏșȦȍȌȔȏȌ ȉȔȌȟȔȌȊȕ ȤȒȌȑșȗȕȔȇ ȑ ȦȋȗȚ, 

ȉȘȒȌȋȘșȉȏȌ ȞȌȊȕ ȕșȗȢȉ ȤȒȌȑșȗȕȔȇ ȕȈȒȌȊȞȇȌșȘȦ. ȀȌȒȕȞȔȢȌ 

ȓȌșȇȒȒȢ ȉȘșȚȖȇȥș ȉ ȜȏȓȏȞȌȘȑȏȌ ȗȌȇȑȝȏȏ, Ș ȒȧȊȑȕȘșȣȥ ȕșȋȇȉȇȦ 

ȕȋȏȔ ȤȒȌȑșȗȕȔ Ș ȉȔȌȟȔȏȜ ȤȒȌȑșȗȕȔȔȢȜ ȘȒȕȧȉ ȘȉȕȏȜ ȇșȕȓȕȉ. 

ǧȑșȏȉȔȕȘșȣ ȤșȏȜ ȓȌșȇȒȒȕȉ ȉ ȜȏȓȏȞȌȘȑȏȜ ȗȌȇȑȝȏȦȜ ȉȕȎȗȇȘșȇȌș Ȗȕ 

ȓȌȗȌ ȚȉȌȒȏȞȌȔȏȦ ȇșȕȓȔȕȊȕ ȗȇȋȏȚȘȇ ȉ ȘȒȌȋȚȥȠȌȓ ȖȕȗȦȋȑȌ�  

/L ⟶ Na ⟶ .. 

ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȉȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ Ș ȉȕȋȕȐ Ș 

ȕȈȗȇȎȕȉȇȔȏȌȓ ȉȕȋȕȗȕȋȇ ȏ ȠȧȒȕȞȏ. ǲȏșȏȐ ȉȎȇȏȓȕȋȌȐȘșȉȚȌș Ș 

ȉȕȋȕȐ ȓȌȋȒȌȔȔȕ, ȔȇșȗȏȐ – ȈȢȘșȗȕ, ȇ ȑȇȒȏȐ    ȈȚȗȔȕ.—

2. + 2H O ⟶ 2.OH + H2 2

ǪȇȎȕȕȈȗȇȎȔȢȐ ȉȕȋȕȗȕȋ ȏȔȕȊȋȇ ȉȕȘȖȒȇȓȌȔȦȌșȘȦ ȏ Ȋȕȗȏș ȏȎ-Ȏȇ 

șȌȖȒȕșȢ, ȉȢȋȌȒȦȥȠȌȐȘȦ Ȗȗȏ ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȔȇșȗȏȦ ȏ 

ȑȇȒȏȦ Ș ȉȕȋȕȐ.

.Na/L

 ǲǯǹǯǰ   ǴǧǹǷǯǰ Ǳǧǲǯǰ

ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȜȗȇȔȦșȘȦ 

Ȗȕȋ ȘȒȕȌȓ ȑȌȗȕȘȏȔȇ, ȞșȕȈȢ 

ȖȗȌȋȕșȉȗȇșȏșȣ ȏȜ ȗȌȇȑȝȏȥ Ș 

ȉȕȋȦȔȢȓȏ Ȗȇȗȇȓȏ ȏ 

ȑȏȘȒȕȗȕȋȕȓ.

ǬȘȒȏ ȠȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȔȇȊȗȌșȣ ȏ ȖȕȓȌȘșȏșȣ ȉ 

ȘȕȘȚȋ Ș ȜȒȕȗȕȓ, ȕȔȏ ȉȕȘȖȒȇȓȌȔȦȥșȘȦ ȏ “ȊȕȗȦș” 

Ȧȗȑȏȓ ȖȒȇȓȌȔȌȓ. ǩ ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ ȕȈȗȇȎȚȌșȘȦ 

ȘȕȒȣ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȢ.

2Na + CO  ⟶ 2NaCO2

Ƕȗȏ ȔȇȊȗȌȉȇȔȏȏ ȓȌșȇȒȒȕȉ /L, Na ȏ . ȏ ȖȕȓȌȠȌȔȏȏ 

ȏȜ ȉ ȘȕȘȚȋ Ș ȑȏȘȒȕȗȕȋȕȓ ȕȈȗȇȎȚȥșȘȦ ȕȑȘȏȋ ȒȏșȏȦ, 

ȖȌȗȕȑȘȏȋ ȔȇșȗȏȦ ȏ ȘȚȖȌȗȕȑȘȏȋ ȑȇȒȏȦ 

ȘȕȕșȉȌșȘșȉȌȔȔȕ.

4/L + O  ⟶ 2/L O            ȕȑȘȏȋ ȒȏșȏȦ2 2

2Na + O   ⟶ Na O         ȖȌȗȕȑȘȏȋ ȔȇșȗȏȦ 2 2 2

. + O  ⟶ .O                  ȘȚȖȌȗȕȑȘȏȋ ȑȇȒȏȦ2 2

t

t

t

ǯȎȓȌȔȌȔȏȌ ȖȒȕșȔȕȘșȏ ȏ șȌȓȖȌȗȇșȚȗȢ ȖȒȇȉȒȌȔȏȦ ȠȌȒȕȞȔȢȜ ȓȌșȇȒȒȕȉ ȖȕȑȇȎȇȔȕ ȉ șȇȈȒȏȝȌ.

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

Ǳȇȑ ȠȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȕșȒȏȞȇȥșȘȦ ȋȗȚȊ ȕș ȋȗȚȊȇ Ȗȕ ȘȉȕȌȐ ȇȑșȏȉȔȕȘșȏ"
ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȘșȌȑȒȦȔȔȢȌ ȘȕȘȚȋȢ, ȖȏȔȝȌș, Ȕȕȍ, țȏȒȣșȗȕȉȇȒȣȔȇȦ ȈȚȓȇȊȇ, ȒȏșȏȐ, ȔȇșȗȏȐ, ȑȇȒȏȐ, 
ȗȇȘșȉȕȗ țȌȔȕȒțșȇȒȌȏȔȇ.
Ǽȕȋ ȗȇȈȕșȢ�

ǯȎȉȒȌȑȏșȌ ȏȎ ȑȌȗȕȘȏȔȇ ȓȌșȇȒȒȏȞȌȘȑȏȌ ȒȏșȏȐ, ȔȇșȗȏȐ ȏ ȑȇȒȏȐ, ȕȞȏȘșȏșȌ ȏȜ 
ȖȕȉȌȗȜȔȕȘșȣ ȏ ȉȢȘȚȟȏșȌ țȏȒȣșȗȕȉȇȒȣȔȕȐ ȈȚȓȇȊȕȐ. ǩ ȑȇȍȋȢȐ ȏȎ șȗȧȜ      
ȘșȌȑȒȦȔȔȢȜ ȘȕȘȚȋȕȉ, ȎȇȖȕȒȔȌȔȔȢȜ ȉȕȋȕȐ ȔȇȖȕȒȕȉȏȔȚ,  ȋȕȈȇȉȣșȌ ȔȌȘȑȕȒȣȑȕ           
ȑȇȖȌȒȣ ȗȇȘșȉȕȗȇ țȌȔȕȒțșȇȒȌȏȔȇ. ǵșȗȌȍȣșȌ Ȗȕ ȔȌȈȕȒȣȟȕȓȚ ȑȚȘȕȞȑȚ ȕș 
ȑȇȍȋȕȊȕ ȏȎ șȗȧȜ ȓȌșȇȒȒȕȉ ȏ ȖȕȓȌȘșȏșȌ ȏȜ Ȗȕ ȕșȋȌȒȣȔȕȘșȏ ȉ Ȥșȏ ȘȕȘȚȋȢ.�

ǵȈȘȚȋȏșȌ�

1. Ǿșȕ ȉȢ ȔȇȈȒȥȋȇȒȏ" Ǳȇȑ ȉȢ ȓȕȍȌșȌ ȕȈȡȦȘȔȏșȣ ȗȌȎȚȒȣșȇșȢ ȘȉȕȏȜ ȔȇȈȒȥȋȌȔȏȐ"

2. ǱȇȑȕȐ ȓȌșȇȒȒ ȗȌȇȊȏȗȕȉȇȒ Ș ȉȕȋȕȐ ȈȢȘșȗȌȌ" ǶȕȞȌȓȚ"

3. ǱȇȑȏȌ ȚȗȇȉȔȌȔȏȦ  ȉȢ ȈȢ ȖȗȌȋȒȕȍȏȒȏ ȋȒȦ ȕȖȏȘȇȔȏȦ ȖȗȕȏȎȕȟȌȋȟȏȜ ȗȌȇȑȝȏȐ"

ȉ ȉȕȋȚ ȋȕȈȇȉȒȦȥș 

ȏȔȋȏȑȇșȕȗ

�ȓȌșȇȒȒ

Ƕȗȏ ȗȇȈȕșȌ Ș ȠȌȒȕȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ ȘȒȌȋȚȌș ȘȕȈȒȥȋȇșȣ ȓȌȗȢ ȖȗȌȋȕȘșȕȗȕȍȔȕȘșȏ. ǶȗȕȉȕȋȏșȌ ȤȑȘȖȌȗȏȓȌȔș ȉ 
ȉȢșȦȍȔȕȓ ȟȑȇțȚ,  ȏȘȖȕȒȣȎȚȦ ȎȇȠȏșȔȢȌ ȕȞȑȏ.

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

Примените полученные знания

1. Ƕȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș ȚȊȒȌȑȏȘȒȢȓ ȊȇȎȕȓ ȘȕȌȋȏȔȌȔȏȦ, ȕȈȗȇȎȚȥȠȌȊȕȘȦ Ȗȗȏ  ȘȊȕȗȇȔȏȏ ȔȇșȗȏȦ ȉ 
ȑȏȘȒȕȗȕȋȌ, ȖȕȒȚȞȇȥșȘȦ ȑȇȗȈȕȔȇș ȔȇșȗȏȦ ȏ ȑȏȘȒȕȗȕȋ. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȏ ȗȇȘȘșȇȉȣșȌ 
ȑȕȤțțȏȝȏȌȔșȢ.

2. ǷȇȘȘȞȏșȇȐșȌ ȕȈȡȧȓ ȉȕȋȕȗȕȋȇ (ȉ ȒȏșȗȇȜ� Ȗȗȏ 20�Ǹ ȏ 1 ȇșȓ), ȕȈȗȇȎȕȉȇȉȟȌȊȕȘȦ ȉ ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ 
ȉȎȇȏȓȕȋȌȐȘșȉȏȦ 92 Ȋ ȔȇșȗȏȦ Ș ȉȕȋȕȐ, ȚȞȏșȢȉȇȦ, Ȟșȕ ȉȢȜȕȋ ȖȗȕȋȚȑșȇ ȗȌȇȑȝȏȏ ȘȕȘșȇȉȒȦȌș 90%.

Проверьте полученные знания

ȆȉȒȦȥșȘȦ ȉȕȘȘșȇȔȕȉȏșȌȒȦȓȏ

ǷȇȎȒȏȞȇȥșȘȦ Ȗȕ ȞȏȘȒȚ ȤȒȌȑșȗȕȔȕȉ Ȕȇ ȉȔȌȟȔȌȓ ȤȒȌȑșȗȕȔȔȕȓ ȘȒȕȌ ȏȜ ȇșȕȓȕȉ

ǷȇȎȒȏȞȇȥșȘȦ Ȗȕ ȖȒȕșȔȕȘșȏ

Ƕȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș ȉȕȋȕȐ ȕȈȗȇȎȚȥș ȠȧȒȕȞȏ

ǩȘșȗȌȞȇȥșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ

ǩ ȘȕȌȋȏȔȌȔȏȦȜ ȖȗȕȦȉȒȦȥș ȘșȌȖȌȔȣ ȕȑȏȘȒȌȔȏȦ +1 

ǩȌȗȔȕ   ǴȌȉȌȗȔȕǺșȉȌȗȍȋȌȔȏȦ

4. ǩ ȘȕȕșȉȌșȘșȉȏȏ Șȕ ȘȒȌȋȚȥȠȏȓȏ ȘȜȌȓȇȓȏ ȔȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȦ ȗȌȇȑȝȏȐ ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ.

/L  /LOH  

/LCO 

/L O2 2
1

4

3

1. Ǳȇȑ ȏȎȓȌȔȦȥșȘȦ ȖȒȕșȔȕȘșȣ, șȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ ȏ șȉȧȗȋȕȘșȣ ȠȌȒȕȞȔȢȜ ȓȌșȇȒȒȕȉ ȉ ȎȇȉȏȘȏȓȕȘșȏ ȕș ȏȜ 

ȖȕȗȦȋȑȕȉȕȊȕ ȔȕȓȌȗȇ" 

2. ǵȖȗȌȋȌȒȏșȌ ȖȗȕȋȚȑșȢ, ȖȕȒȚȞȌȔȔȢȌ Ȗȗȏ ȗȌȇȑȝȏȦȜ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȔȇșȗȏȦ Ș ȜȒȕȗȕȓ ȏ ȉȕȋȕȐ.

3. ǶȌȗȌȖȏȟȏșȌ șȇȈȒȏȝȚ ȉ șȌșȗȇȋȣ, ȕȖȗȌȋȌȒȏșȌ ȉȌȗȔȢȌ (ь) ȏ ȔȌȉȌȗȔȢȌ  (ï) ȚșȉȌȗȍȋȌȔȏȦ ȋȒȦ ȔȇșȗȏȦ ȏ ȑȇȒȏȦ.

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

ȖȇȗȕȉȢȜ ȒȇȓȖ (ȊȇȎȕȗȇȎȗȦȋȔȢȜ ȒȇȓȖ). 

Ȅșȏ ȒȇȓȖȢ, ȏȎȒȚȞȇȥȠȏȌ ȍȧȒșȢȐ ȘȉȌș, 

ȏȘȖȕȒȣȎȚȥș ȋȒȦ ȕȘȉȌȠȌȔȏȦ ȚȒȏȝ ȏ 

ȇȉșȕȓȕȈȏȒȣȔȢȜ ȋȕȗȕȊ.

ǵȋȔȕȐ ȏȎ ȕȈȒȇȘșȌȐ 

ȖȗȏȓȌȔȌȔȏȦ ȔȇșȗȏȦ ȦȉȒȦȌșȘȦ 

ȖȗȕȏȎȉȕȋȘșȉȕ ȔȇșȗȏȌȉȕ-



1110

/L

Na

.

5E

CV

0,53

0,97

0,86

1,53

1,88

ǹȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ͕ �C

181

98

63

39

29

3
ǶȒȕșȔȕȘșȣ, Ȋ�ȘȓǳȌșȇȒȒ

ȖȒȕșȔȕȘșȣ   

ȉȕȎȗȇȘșȇȌș
șȌȓȖȌȗȇșȚȗȇ
ȖȒȇȉȒȌȔȏȦ 
ȖȕȔȏȍȇȌșȘȦ

· ȓȦȊȞȌ ȈȕȒȣȟȏȔȘșȉȇ ȓȌșȇȒȒȕȉ ȏ ȗȌȍȚșȘȦ Ȕȕȍȕȓ, ȏȜ 
șȉȧȗȋȕȘșȣ ȚȓȌȔȣȟȇȌșȘȦ ȕș ȒȏșȏȦ ȑ ȝȌȎȏȥ (ȒȏșȏȐ 
ȗȌȎȇșȣ Ȕȕȍȕȓ șȗȚȋȔȌȌ, ȞȌȓ ȋȗȚȊȏȌ ȠȌȒȕȞȔȢȌ 
ȓȌșȇȒȒȢ)�

· ȒȌȊȞȌ ȈȕȒȣȟȏȔȘșȉȇ ȓȌșȇȒȒȕȉ (Ȗȗȏ ȖȕȓȌȠȌȔȏȏ ȏȜ ȉ 
ȉȕȋȚ ȕȔȏ ȉȘȖȒȢȉȇȥș Ȕȇ ȖȕȉȌȗȜȔȕȘșȣ ȉȕȋȢ ȏ 
ȉȎȇȏȓȕȋȌȐȘșȉȚȌș Ș ȔȌȐ)�

· șȌȓȖȌȗȇșȚȗȢ ȖȒȇȉȒȌȔȏȦ ȏ ȑȏȖȌȔȏȦ ȔȏȍȌ, ȞȌȓ Ț ȋȗȚȊȏȜ 
ȓȌșȇȒȒȕȉ.

ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȇȑșȏȉȔȌȌ ȋȗȚȊȏȜ ȓȌșȇȒȒȕȉ, Ȟșȕ ȕȈȚȘȒȕȉȒȌȔȕ 

ȏȜ  ȈȕȒȣȟȏȓ ȇșȕȓȔȢȓ ȗȇȋȏȚȘȕȓ. Ǹ ȚȉȌȒȏȞȌȔȏȌȓ ȇșȕȓȔȕȊȕ 

ȗȇȋȏȚȘȇ ȕȘȒȇȈȌȉȇȌș ȖȗȏșȦȍȌȔȏȌ ȉȔȌȟȔȌȊȕ ȤȒȌȑșȗȕȔȇ ȑ ȦȋȗȚ, 

ȉȘȒȌȋȘșȉȏȌ ȞȌȊȕ ȕșȗȢȉ ȤȒȌȑșȗȕȔȇ ȕȈȒȌȊȞȇȌșȘȦ. ȀȌȒȕȞȔȢȌ 

ȓȌșȇȒȒȢ ȉȘșȚȖȇȥș ȉ ȜȏȓȏȞȌȘȑȏȌ ȗȌȇȑȝȏȏ, Ș ȒȧȊȑȕȘșȣȥ ȕșȋȇȉȇȦ 

ȕȋȏȔ ȤȒȌȑșȗȕȔ Ș ȉȔȌȟȔȏȜ ȤȒȌȑșȗȕȔȔȢȜ ȘȒȕȧȉ ȘȉȕȏȜ ȇșȕȓȕȉ. 

ǧȑșȏȉȔȕȘșȣ ȤșȏȜ ȓȌșȇȒȒȕȉ ȉ ȜȏȓȏȞȌȘȑȏȜ ȗȌȇȑȝȏȦȜ ȉȕȎȗȇȘșȇȌș Ȗȕ 

ȓȌȗȌ ȚȉȌȒȏȞȌȔȏȦ ȇșȕȓȔȕȊȕ ȗȇȋȏȚȘȇ ȉ ȘȒȌȋȚȥȠȌȓ ȖȕȗȦȋȑȌ�  

/L ⟶ Na ⟶ .. 

ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȉȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ Ș ȉȕȋȕȐ Ș 

ȕȈȗȇȎȕȉȇȔȏȌȓ ȉȕȋȕȗȕȋȇ ȏ ȠȧȒȕȞȏ. ǲȏșȏȐ ȉȎȇȏȓȕȋȌȐȘșȉȚȌș Ș 

ȉȕȋȕȐ ȓȌȋȒȌȔȔȕ, ȔȇșȗȏȐ – ȈȢȘșȗȕ, ȇ ȑȇȒȏȐ    ȈȚȗȔȕ.—

2. + 2H O ⟶ 2.OH + H2 2

ǪȇȎȕȕȈȗȇȎȔȢȐ ȉȕȋȕȗȕȋ ȏȔȕȊȋȇ ȉȕȘȖȒȇȓȌȔȦȌșȘȦ ȏ Ȋȕȗȏș ȏȎ-Ȏȇ 

șȌȖȒȕșȢ, ȉȢȋȌȒȦȥȠȌȐȘȦ Ȗȗȏ ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȔȇșȗȏȦ ȏ 

ȑȇȒȏȦ Ș ȉȕȋȕȐ.

.Na/L

 ǲǯǹǯǰ   ǴǧǹǷǯǰ Ǳǧǲǯǰ

ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȜȗȇȔȦșȘȦ 

Ȗȕȋ ȘȒȕȌȓ ȑȌȗȕȘȏȔȇ, ȞșȕȈȢ 

ȖȗȌȋȕșȉȗȇșȏșȣ ȏȜ ȗȌȇȑȝȏȥ Ș 

ȉȕȋȦȔȢȓȏ Ȗȇȗȇȓȏ ȏ 

ȑȏȘȒȕȗȕȋȕȓ.

ǬȘȒȏ ȠȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȔȇȊȗȌșȣ ȏ ȖȕȓȌȘșȏșȣ ȉ 

ȘȕȘȚȋ Ș ȜȒȕȗȕȓ, ȕȔȏ ȉȕȘȖȒȇȓȌȔȦȥșȘȦ ȏ “ȊȕȗȦș” 

Ȧȗȑȏȓ ȖȒȇȓȌȔȌȓ. ǩ ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ ȕȈȗȇȎȚȌșȘȦ 

ȘȕȒȣ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȢ.

2Na + CO  ⟶ 2NaCO2

Ƕȗȏ ȔȇȊȗȌȉȇȔȏȏ ȓȌșȇȒȒȕȉ /L, Na ȏ . ȏ ȖȕȓȌȠȌȔȏȏ 

ȏȜ ȉ ȘȕȘȚȋ Ș ȑȏȘȒȕȗȕȋȕȓ ȕȈȗȇȎȚȥșȘȦ ȕȑȘȏȋ ȒȏșȏȦ, 

ȖȌȗȕȑȘȏȋ ȔȇșȗȏȦ ȏ ȘȚȖȌȗȕȑȘȏȋ ȑȇȒȏȦ 

ȘȕȕșȉȌșȘșȉȌȔȔȕ.

4/L + O  ⟶ 2/L O            ȕȑȘȏȋ ȒȏșȏȦ2 2

2Na + O   ⟶ Na O         ȖȌȗȕȑȘȏȋ ȔȇșȗȏȦ 2 2 2

. + O  ⟶ .O                  ȘȚȖȌȗȕȑȘȏȋ ȑȇȒȏȦ2 2

t

t

t

ǯȎȓȌȔȌȔȏȌ ȖȒȕșȔȕȘșȏ ȏ șȌȓȖȌȗȇșȚȗȢ ȖȒȇȉȒȌȔȏȦ ȠȌȒȕȞȔȢȜ ȓȌșȇȒȒȕȉ ȖȕȑȇȎȇȔȕ ȉ șȇȈȒȏȝȌ.

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

Ǳȇȑ ȠȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȕșȒȏȞȇȥșȘȦ ȋȗȚȊ ȕș ȋȗȚȊȇ Ȗȕ ȘȉȕȌȐ ȇȑșȏȉȔȕȘșȏ"
ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȘșȌȑȒȦȔȔȢȌ ȘȕȘȚȋȢ, ȖȏȔȝȌș, Ȕȕȍ, țȏȒȣșȗȕȉȇȒȣȔȇȦ ȈȚȓȇȊȇ, ȒȏșȏȐ, ȔȇșȗȏȐ, ȑȇȒȏȐ, 
ȗȇȘșȉȕȗ țȌȔȕȒțșȇȒȌȏȔȇ.
Ǽȕȋ ȗȇȈȕșȢ�

ǯȎȉȒȌȑȏșȌ ȏȎ ȑȌȗȕȘȏȔȇ ȓȌșȇȒȒȏȞȌȘȑȏȌ ȒȏșȏȐ, ȔȇșȗȏȐ ȏ ȑȇȒȏȐ, ȕȞȏȘșȏșȌ ȏȜ 
ȖȕȉȌȗȜȔȕȘșȣ ȏ ȉȢȘȚȟȏșȌ țȏȒȣșȗȕȉȇȒȣȔȕȐ ȈȚȓȇȊȕȐ. ǩ ȑȇȍȋȢȐ ȏȎ șȗȧȜ      
ȘșȌȑȒȦȔȔȢȜ ȘȕȘȚȋȕȉ, ȎȇȖȕȒȔȌȔȔȢȜ ȉȕȋȕȐ ȔȇȖȕȒȕȉȏȔȚ,  ȋȕȈȇȉȣșȌ ȔȌȘȑȕȒȣȑȕ           
ȑȇȖȌȒȣ ȗȇȘșȉȕȗȇ țȌȔȕȒțșȇȒȌȏȔȇ. ǵșȗȌȍȣșȌ Ȗȕ ȔȌȈȕȒȣȟȕȓȚ ȑȚȘȕȞȑȚ ȕș 
ȑȇȍȋȕȊȕ ȏȎ șȗȧȜ ȓȌșȇȒȒȕȉ ȏ ȖȕȓȌȘșȏșȌ ȏȜ Ȗȕ ȕșȋȌȒȣȔȕȘșȏ ȉ Ȥșȏ ȘȕȘȚȋȢ.�

ǵȈȘȚȋȏșȌ�

1. Ǿșȕ ȉȢ ȔȇȈȒȥȋȇȒȏ" Ǳȇȑ ȉȢ ȓȕȍȌșȌ ȕȈȡȦȘȔȏșȣ ȗȌȎȚȒȣșȇșȢ ȘȉȕȏȜ ȔȇȈȒȥȋȌȔȏȐ"

2. ǱȇȑȕȐ ȓȌșȇȒȒ ȗȌȇȊȏȗȕȉȇȒ Ș ȉȕȋȕȐ ȈȢȘșȗȌȌ" ǶȕȞȌȓȚ"

3. ǱȇȑȏȌ ȚȗȇȉȔȌȔȏȦ  ȉȢ ȈȢ ȖȗȌȋȒȕȍȏȒȏ ȋȒȦ ȕȖȏȘȇȔȏȦ ȖȗȕȏȎȕȟȌȋȟȏȜ ȗȌȇȑȝȏȐ"

ȉ ȉȕȋȚ ȋȕȈȇȉȒȦȥș 

ȏȔȋȏȑȇșȕȗ

�ȓȌșȇȒȒ

Ƕȗȏ ȗȇȈȕșȌ Ș ȠȌȒȕȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ ȘȒȌȋȚȌș ȘȕȈȒȥȋȇșȣ ȓȌȗȢ ȖȗȌȋȕȘșȕȗȕȍȔȕȘșȏ. ǶȗȕȉȕȋȏșȌ ȤȑȘȖȌȗȏȓȌȔș ȉ 
ȉȢșȦȍȔȕȓ ȟȑȇțȚ,  ȏȘȖȕȒȣȎȚȦ ȎȇȠȏșȔȢȌ ȕȞȑȏ.

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

Примените полученные знания

1. Ƕȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș ȚȊȒȌȑȏȘȒȢȓ ȊȇȎȕȓ ȘȕȌȋȏȔȌȔȏȦ, ȕȈȗȇȎȚȥȠȌȊȕȘȦ Ȗȗȏ  ȘȊȕȗȇȔȏȏ ȔȇșȗȏȦ ȉ 
ȑȏȘȒȕȗȕȋȌ, ȖȕȒȚȞȇȥșȘȦ ȑȇȗȈȕȔȇș ȔȇșȗȏȦ ȏ ȑȏȘȒȕȗȕȋ. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȏ ȗȇȘȘșȇȉȣșȌ 
ȑȕȤțțȏȝȏȌȔșȢ.

2. ǷȇȘȘȞȏșȇȐșȌ ȕȈȡȧȓ ȉȕȋȕȗȕȋȇ (ȉ ȒȏșȗȇȜ� Ȗȗȏ 20�Ǹ ȏ 1 ȇșȓ), ȕȈȗȇȎȕȉȇȉȟȌȊȕȘȦ ȉ ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ 
ȉȎȇȏȓȕȋȌȐȘșȉȏȦ 92 Ȋ ȔȇșȗȏȦ Ș ȉȕȋȕȐ, ȚȞȏșȢȉȇȦ, Ȟșȕ ȉȢȜȕȋ ȖȗȕȋȚȑșȇ ȗȌȇȑȝȏȏ ȘȕȘșȇȉȒȦȌș 90%.

Проверьте полученные знания

ȆȉȒȦȥșȘȦ ȉȕȘȘșȇȔȕȉȏșȌȒȦȓȏ

ǷȇȎȒȏȞȇȥșȘȦ Ȗȕ ȞȏȘȒȚ ȤȒȌȑșȗȕȔȕȉ Ȕȇ ȉȔȌȟȔȌȓ ȤȒȌȑșȗȕȔȔȕȓ ȘȒȕȌ ȏȜ ȇșȕȓȕȉ

ǷȇȎȒȏȞȇȥșȘȦ Ȗȕ ȖȒȕșȔȕȘșȏ

Ƕȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș ȉȕȋȕȐ ȕȈȗȇȎȚȥș ȠȧȒȕȞȏ

ǩȘșȗȌȞȇȥșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ

ǩ ȘȕȌȋȏȔȌȔȏȦȜ ȖȗȕȦȉȒȦȥș ȘșȌȖȌȔȣ ȕȑȏȘȒȌȔȏȦ +1 

ǩȌȗȔȕ   ǴȌȉȌȗȔȕǺșȉȌȗȍȋȌȔȏȦ

4. ǩ ȘȕȕșȉȌșȘșȉȏȏ Șȕ ȘȒȌȋȚȥȠȏȓȏ ȘȜȌȓȇȓȏ ȔȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȦ ȗȌȇȑȝȏȐ ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ.

/L  /LOH  

/LCO 

/L O2 2
1

4

3

1. Ǳȇȑ ȏȎȓȌȔȦȥșȘȦ ȖȒȕșȔȕȘșȣ, șȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ ȏ șȉȧȗȋȕȘșȣ ȠȌȒȕȞȔȢȜ ȓȌșȇȒȒȕȉ ȉ ȎȇȉȏȘȏȓȕȘșȏ ȕș ȏȜ 

ȖȕȗȦȋȑȕȉȕȊȕ ȔȕȓȌȗȇ" 

2. ǵȖȗȌȋȌȒȏșȌ ȖȗȕȋȚȑșȢ, ȖȕȒȚȞȌȔȔȢȌ Ȗȗȏ ȗȌȇȑȝȏȦȜ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȔȇșȗȏȦ Ș ȜȒȕȗȕȓ ȏ ȉȕȋȕȐ.

3. ǶȌȗȌȖȏȟȏșȌ șȇȈȒȏȝȚ ȉ șȌșȗȇȋȣ, ȕȖȗȌȋȌȒȏșȌ ȉȌȗȔȢȌ (ь) ȏ ȔȌȉȌȗȔȢȌ  (ï) ȚșȉȌȗȍȋȌȔȏȦ ȋȒȦ ȔȇșȗȏȦ ȏ ȑȇȒȏȦ.

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

ȖȇȗȕȉȢȜ ȒȇȓȖ (ȊȇȎȕȗȇȎȗȦȋȔȢȜ ȒȇȓȖ). 

Ȅșȏ ȒȇȓȖȢ, ȏȎȒȚȞȇȥȠȏȌ ȍȧȒșȢȐ ȘȉȌș, 

ȏȘȖȕȒȣȎȚȥș ȋȒȦ ȕȘȉȌȠȌȔȏȦ ȚȒȏȝ ȏ 

ȇȉșȕȓȕȈȏȒȣȔȢȜ ȋȕȗȕȊ.

ǵȋȔȕȐ ȏȎ ȕȈȒȇȘșȌȐ 

ȖȗȏȓȌȔȌȔȏȦ ȔȇșȗȏȦ ȦȉȒȦȌșȘȦ 

ȖȗȕȏȎȉȕȋȘșȉȕ ȔȇșȗȏȌȉȕ-
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4.3 ǱȇȒȣȝȏȐ. ǭȧȘșȑȕȘșȣ ȉȕȋȢ

ǩȘȌ ȔȇȈȒȥȋȇȒȏ, ȑȇȑ Ȕȇ ȋȔȌ ȞȇȐȔȏȑȇ, ȑȕșȕȗȢȐ ȋȕȒȊȕȌ ȉȗȌȓȦ 
ȏȘȖȕȒȣȎȕȉȇȒȘȦ ȋȒȦ ȑȏȖȦȞȌȔȏȦ ȉȕȋȢ, ȕȈȗȇȎȚȌșȘȦ ȔȇȑȏȖȣ.

• Ǹ ȞȌȓ ȘȉȦȎȇȔȕ ȕȈȗȇȎȕȉȇȔȏȌ ȔȇȑȏȖȏ"
• Ǳȇȑ ȕȞȏȘșȏșȣ ȖȗȌȋȓȌșȢ ȕș ȔȇȑȏȖȏ"

CaCO3

Ca (3O )3 4 2

Ca6O  Ã 2H O4 2

CaCO Ã 0JCO3 3

ǵȘȔȕȉȔȕȐ 

ȑȕȓȖȕȔȌȔș

ǱȇȒȣȝȏș

ǻȕȘțȕȗȏș

ǶȗȏȗȕȋȔȢȐ ȊȏȖȘ

ǫȕȒȕȓȏș

ǳȏȔȌȗȇȒ

ǩȕ 2-ȥ ȊȗȚȖȖȚ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ (,,$) ȉȜȕȋȦș ȤȒȌȓȌȔșȢ          

ȈȌȗȏȒȒȏȐ (%e), ȓȇȊȔȏȐ (0J), ȑȇȒȣȝȏȐ (Ca), ȘșȗȕȔȝȏȐ (6U), ȈȇȗȏȐ 

(%a) ȏ ȗȇȋȏȐ (5a). Ǵȇ ȉȔȌȟȔȌȓ ȤȒȌȑșȗȕȔȔȕȓ ȘȒȕȌ ȏȜ ȇșȕȓȕȉ 

ȔȇȜȕȋȏșȘȦ 2 ȤȒȌȑșȗȕȔȇ, ȇ ȏȜ ȑȗȇșȑȇȦ ȤȒȌȑșȗȕȔȔȇȦ țȕȗȓȚȒȇ 
2ȎȇȖȏȘȢȉȇȌșȘȦ ȑȇȑ...nV . ǶȕȘȑȕȒȣȑȚ ȘȗȌȋȏ ȓȌșȇȒȒȕȉ ȤșȕȐ ȊȗȚȖȖȢ 

ȊȏȋȗȕȑȘȏȋȢ ȑȇȒȣȝȏȦ, ȘșȗȕȔȝȏȦ ȏ ȈȇȗȏȦ ȦȉȒȦȥșȘȦ ȠȌȒȕȞȇȓȏ, 

ȓȌșȇȒȒȢ ȤșȕȐ ȊȗȚȖȖȢ ȉ ȝȌȒȕȓ ȔȇȎȢȉȇȥș ȠȌȒȕȞȔȕȎȌȓȌȒȣȔȢȓȏ 

ȓȌșȇȒȒȇȓȏ. ǯȎ ȤșȏȜ ȓȌșȇȒȒȕȉ ȈȌȗȏȒȒȏȐ ȦȉȒȦȌșȘȦ ȇȓțȕșȌȗȔȢȓ, 

ȇ ȗȇȋȏȐ – ȗȇȋȏȕȇȑșȏȉȔȢȓ ȓȌșȇȒȒȕȓ.

ȀȌȒȕȞȔȕȎȌȓȌȒȣȔȢȌ ȓȌșȇȒȒȢ ȉȘșȗȌȞȇȥșȘȦ ȉ ȎȌȓȔȕȐ ȑȕȗȌ. 

ǵȘȔȕȉȔȕȐ ȘȕȘșȇȉ ȗȦȋȇ ȖȗȏȗȕȋȔȢȜ ȓȏȔȌȗȇȒȕȉ ȑȇȒȣȝȏȦ ȖȗȏȉȌȋȧȔ 

ȉ șȇȈȒȏȝȌ. ǪȒȇȉȔȕȐ ȘȕȘșȇȉȔȕȐ ȞȇȘșȣȥ ȓȌȒȇ, ȏȎȉȌȘșȔȦȑȇ ȏ 

ȓȗȇȓȕȗȇ ȦȉȒȦȌșȘȦ ȑȇȗȈȕȔȇș ȑȇȒȣȝȏȦ. ǩ ȕȗȊȇȔȏȎȓȌ ȞȌȒȕȉȌȑȇ 

ȑȇȒȣȝȏȐ ȘȕȋȌȗȍȏșȘȦ ȉ ȉȏȋȌ țȕȘțȇșȕȉ ȉ ȑȕȘșȦȜ ȏ ȎȚȈȇȜ.

ȀȌȒȕȞȔȕȎȌȓȌȒȣȔȢȌ ȓȌșȇȒȒȢ ȏȓȌȥș ȘȌȗȌȈȗȏȘșȕ-ȈȌȒȢȐ ȝȉȌș, 

Ȝȕȗȕȟȕ ȖȗȕȉȕȋȦș șȌȖȒȕ ȏ ȤȒȌȑșȗȏȞȌȘȑȏȐ șȕȑ. 

ǶȕȘȑȕȒȣȑȚ ȉ ȊȗȚȖȖȌ ȘȉȌȗȜȚ ȉȔȏȎ ȇșȕȓȔȢȌ ȗȇȋȏȚȘȢ ȓȌșȇȒȒȕȉ 

ȚȉȌȒȏȞȏȉȇȥșȘȦ, șȇȑȍȌ ȚȘȏȒȏȉȇȥșȘȦ ȏ ȏȜ ȓȌșȇȒȒȏȞȌȘȑȏȌ 

ȘȉȕȐȘșȉȇ. Ƕȕ ȘȗȇȉȔȌȔȏȥ Ș ȠȌȒȕȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ  

ȓȌșȇȒȒȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ ȠȌȒȕȞȔȕȎȌȓȌȒȣȔȢȜ ȓȌșȇȒȒȕȉ 

ȉȢȗȇȍȌȔȢ ȘȒȇȈȌȌ.

ǱȇȒȣȝȏȐ Ȗȗȏ ȘȊȕȗȇȔȏȏ ȕȈȗȇȎȚȌș ȕȑȘȏȋ, ȇ Ȗȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ 

Ș ȉȕȋȕȐ – ȊȏȋȗȕȑȘȏȋ� 

2Ca + O  ⟶ 2CaO2

Ca + 2H O ⟶ Ca(OH)  + H2 2 2

ǵȑȘȏȋ ȑȇȒȣȝȏȦ ȗȌȇȊȏȗȚȌș Ș ȉȕȋȕȐ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȊȏȋȗȕȑȘȏȋȇ 

ȑȇȒȣȝȏȦ�

CaO + H O ⟶ Ca(OH)2 2

t

t

Ƕȕȗȕȟȕȑ ȓȇȊȔȏȦ 

ȘȊȕȗȇȌș ȕȞȌȔȣ ȈȢȘșȗȕ 

ȏȔșȌȔȘȏȉȔȢȓ ȈȌȒȢȓ 

ȖȒȇȓȌȔȌȓ.              

Ǿșȕ șȇȑȕȌ ȍȧȘșȑȕȘșȣ ȉȕȋȢ ȏ ȑȇȑ ȉȕȎȓȕȍȔȕ Ȍȧ ȚȘșȗȇȔȏșȣ"

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȜȏȓȏȞȌȘȑȏȌ ȘșȇȑȇȔȢ, Ȓȕȍȑȇ, ȘȖȏȗșȕȉȑȇ, ȑȕȒȈȇ, ȉȕȋȕȖȗȕȉȕȋȔȇȦ ȉȕȋȇ, 

ȓȕȗȘȑȇȦ ȉȕȋȇ, ȑȕȒȕȋȌȎȔȇȦ ȉȕȋȇ, ȒȏȓȕȔȔȇȦ ȑȏȘȒȕșȇ, ȑȇȗȈȕȔȇș ȔȇșȗȏȦ, Șȕȋȇ, ȍȏȋȑȕȌ ȓȢȒȕ.
Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǩ ȕȋȏȔ ȏȎ șȗȧȜ ȜȏȓȏȞȌȘȑȏȜ ȘșȇȑȇȔȕȉ ȔȇȒȌȐșȌ 100 ȓȒ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ, ȉȕ ȉșȕȗȕȐ – 

100 ȓȒ ȓȕȗȘȑȕȐ ȉȕȋȢ, ȇ ȉ șȗȌșȏȐ – 100 ȓȒ ȑȕȒȕȋȌȎȔȕȐ ȉȕȋȢ. ǫȕȈȇȉȣșȌ ȑ Ȥșȏȓ ȕȈȗȇȎȝȇȓ 

ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȍȏȋȑȕȊȕ ȓȢȒȇ ȏ ȉȘșȗȦȜȔȏșȌ. ǱȕȒȏȞȌȘșȉȕ ȓȢȒȣȔȕȐ ȖȌȔȢ ȦȉȒȦȌșȘȦ ȖȕȑȇȎȇșȌȒȌȓ 

ȍȧȘșȑȕȘșȏ ȉȕȋȢ� Ȗȕ ȓȌȗȌ ȚȉȌȒȏȞȌȔȏȦ ȍȧȘșȑȕȘșȏ ȉȕȋȢ ȑȕȒȏȞȌȘșȉȕ ȖȌȔȢ ȚȓȌȔȣȟȇȌșȘȦ. Ǵȇ ȕȘȔȕȉȇȔȏȏ 

ȖȗȕȉȌȋȧȔȔȢȜ ȕȖȢșȕȉ ȕȝȌȔȏșȌ ȍȧȘșȑȕȘșȣ ȉȕȋȢ. ǶȌȗȌȖȏȟȏșȌ ȉ șȌșȗȇȋȣ ȖȗȏȉȌȋȧȔȔȚȥ ȔȏȍȌ șȇȈȒȏȝȚ  ȏ 

ȕșȓȌșȣșȌ ȖȕȒȚȞȌȔȔȢȌ ȗȌȎȚȒȣșȇșȢ.

ǩȕȋȕȖȗȕȉȕȋȔȇȦ ȉȕȋȇ

ǳȕȗȘȑȇȦ ȉȕȋȇ

ǱȕȒȕȋȌȎȔȇȦ ȉȕȋȇ

ǵȈȗȇȎȌȝ ȉȕȋȢ ǱȕȒȏȞȌȘșȉȕ ȖȌȔȢ (ȓȇȒȕ�ȓȔȕȊȕ) ǭȧȘșȑȕȘșȣ ȉȕȋȢ (ȔȏȎȑȇȦ�ȉȢȘȕȑȇȦ)

ǸȓȌȘȣ ȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ F ȉȕȋȕȐ ȉ ȉȏȋȌ ȏȎȉȌȘșȑȕȉȕȊȕ ȓȕȒȕȑȇ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȖȕȈȌȒȑȏ ȘșȉȕȒȕȉ ȋȌȗȌȉȣȌȉ Ș ȝȌȒȣȥ ȎȇȠȏșȢ 

ȏȜ ȕș ȉȗȌȋȏșȌȒȌȐ.

CaO

ȔȌȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ

H O2

ȉȕȋȇ

ȖȇȗȢ ȉȕȋȢ

Ca(OH)2

ȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ

ǵȑȘȏȋ ȑȇȒȣȝȏȦ ȔȇȎȢȉȇȌșȘȦ ȔȌȊȇȟȧȔȕȐ ȏȎȉȌȘșȣȥ, ȇ 

ȕȈȗȇȎȚȥȠȏȐȘȦ ȏȎ ȔȌȊȕ ȊȏȋȗȕȑȘȏȋ ȑȇȒȣȝȏȦ – ȊȇȟȧȔȕȐ 

ȏȎȉȌȘșȣȥ. Ȅșȇ ȗȌȇȑȝȏȦ ȔȇȎȢȉȇȌșȘȦ ȗȌȇȑȝȏȌȐ ȊȇȟȌȔȏȦ ȏȎȉȌȘșȏ.

ǿȇȊ 2. ǴȇȒȌȐșȌ ȉ ȑȕȒȈȚ 200 ȓȒ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ ȏ ȑȏȖȦșȏșȌ 10 ȓȏȔȚș. ǶȕȋȕȍȋȏșȌ, Ȗȕȑȇ ȉȕȋȇ 

ȕȘșȢȔȌș, ȋȕȈȇȉȣșȌ ȉ ȑȕȒȈȚ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȍȏȋȑȕȊȕ ȓȢȒȇ ȏ ȉȘșȗȦȜȔȏșȌ Ȍȧ.

ǿȇȊ 3. ǴȇȒȌȐșȌ ȉ ȜȏȓȏȞȌȘȑȏȐ ȘșȇȑȇȔ 100 ȓȒ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ ȏ ȋȕȈȇȉȣșȌ ȑ ȔȌȐ 1 ȞȇȐȔȚȥ                 

ȒȕȍȑȚ ȒȏȓȕȔȔȕȐ ȑȏȘȒȕșȢ. ǮȇșȌȓ ȋȕȈȇȉȣșȌ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȍȏȋȑȕȊȕ ȓȢȒȇ ȏ ȉȘșȗȦȜȔȏșȌ ȘșȇȑȇȔ.

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

ȠȌȒȕȞȔȕȎȌȓȌȒȣȔȢȌ 

ȓȌșȇȒȒȢ, ȍȧȘșȑȕȘșȣ

ȉȕȋȢ, ȔȌȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ, 

ȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ, 

ȖȗȏȗȕȋȔȢȐ ȊȏȖȘ, 

ȇȒȌȈȇȘșȗ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǨȒȇȊȕȋȇȗȦ ȤșȕȓȚ ȘȉȕȐȘșȉȚ ȕȔ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȉ țȌȐȌȗȉȌȗȑȇȜ ȏ 

ȋȒȦ ȖȕȋȇȞȏ ȘȏȊȔȇȒȕȉ 6O6.

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

ȀȌȒȕȞȔȕȎȌȓȌȒȣȔȢȌ     

ȓȌșȇȒȒȢ
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4.3 ǱȇȒȣȝȏȐ. ǭȧȘșȑȕȘșȣ ȉȕȋȢ

ǩȘȌ ȔȇȈȒȥȋȇȒȏ, ȑȇȑ Ȕȇ ȋȔȌ ȞȇȐȔȏȑȇ, ȑȕșȕȗȢȐ ȋȕȒȊȕȌ ȉȗȌȓȦ 
ȏȘȖȕȒȣȎȕȉȇȒȘȦ ȋȒȦ ȑȏȖȦȞȌȔȏȦ ȉȕȋȢ, ȕȈȗȇȎȚȌșȘȦ ȔȇȑȏȖȣ.

• Ǹ ȞȌȓ ȘȉȦȎȇȔȕ ȕȈȗȇȎȕȉȇȔȏȌ ȔȇȑȏȖȏ"
• Ǳȇȑ ȕȞȏȘșȏșȣ ȖȗȌȋȓȌșȢ ȕș ȔȇȑȏȖȏ"

CaCO3

Ca (3O )3 4 2

Ca6O  Ã 2H O4 2

CaCO Ã 0JCO3 3

ǵȘȔȕȉȔȕȐ 

ȑȕȓȖȕȔȌȔș

ǱȇȒȣȝȏș

ǻȕȘțȕȗȏș

ǶȗȏȗȕȋȔȢȐ ȊȏȖȘ

ǫȕȒȕȓȏș

ǳȏȔȌȗȇȒ

ǩȕ 2-ȥ ȊȗȚȖȖȚ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ (,,$) ȉȜȕȋȦș ȤȒȌȓȌȔșȢ          

ȈȌȗȏȒȒȏȐ (%e), ȓȇȊȔȏȐ (0J), ȑȇȒȣȝȏȐ (Ca), ȘșȗȕȔȝȏȐ (6U), ȈȇȗȏȐ 

(%a) ȏ ȗȇȋȏȐ (5a). Ǵȇ ȉȔȌȟȔȌȓ ȤȒȌȑșȗȕȔȔȕȓ ȘȒȕȌ ȏȜ ȇșȕȓȕȉ 

ȔȇȜȕȋȏșȘȦ 2 ȤȒȌȑșȗȕȔȇ, ȇ ȏȜ ȑȗȇșȑȇȦ ȤȒȌȑșȗȕȔȔȇȦ țȕȗȓȚȒȇ 
2ȎȇȖȏȘȢȉȇȌșȘȦ ȑȇȑ...nV . ǶȕȘȑȕȒȣȑȚ ȘȗȌȋȏ ȓȌșȇȒȒȕȉ ȤșȕȐ ȊȗȚȖȖȢ 

ȊȏȋȗȕȑȘȏȋȢ ȑȇȒȣȝȏȦ, ȘșȗȕȔȝȏȦ ȏ ȈȇȗȏȦ ȦȉȒȦȥșȘȦ ȠȌȒȕȞȇȓȏ, 

ȓȌșȇȒȒȢ ȤșȕȐ ȊȗȚȖȖȢ ȉ ȝȌȒȕȓ ȔȇȎȢȉȇȥș ȠȌȒȕȞȔȕȎȌȓȌȒȣȔȢȓȏ 

ȓȌșȇȒȒȇȓȏ. ǯȎ ȤșȏȜ ȓȌșȇȒȒȕȉ ȈȌȗȏȒȒȏȐ ȦȉȒȦȌșȘȦ ȇȓțȕșȌȗȔȢȓ, 

ȇ ȗȇȋȏȐ – ȗȇȋȏȕȇȑșȏȉȔȢȓ ȓȌșȇȒȒȕȓ.

ȀȌȒȕȞȔȕȎȌȓȌȒȣȔȢȌ ȓȌșȇȒȒȢ ȉȘșȗȌȞȇȥșȘȦ ȉ ȎȌȓȔȕȐ ȑȕȗȌ. 

ǵȘȔȕȉȔȕȐ ȘȕȘșȇȉ ȗȦȋȇ ȖȗȏȗȕȋȔȢȜ ȓȏȔȌȗȇȒȕȉ ȑȇȒȣȝȏȦ ȖȗȏȉȌȋȧȔ 

ȉ șȇȈȒȏȝȌ. ǪȒȇȉȔȕȐ ȘȕȘșȇȉȔȕȐ ȞȇȘșȣȥ ȓȌȒȇ, ȏȎȉȌȘșȔȦȑȇ ȏ 

ȓȗȇȓȕȗȇ ȦȉȒȦȌșȘȦ ȑȇȗȈȕȔȇș ȑȇȒȣȝȏȦ. ǩ ȕȗȊȇȔȏȎȓȌ ȞȌȒȕȉȌȑȇ 

ȑȇȒȣȝȏȐ ȘȕȋȌȗȍȏșȘȦ ȉ ȉȏȋȌ țȕȘțȇșȕȉ ȉ ȑȕȘșȦȜ ȏ ȎȚȈȇȜ.

ȀȌȒȕȞȔȕȎȌȓȌȒȣȔȢȌ ȓȌșȇȒȒȢ ȏȓȌȥș ȘȌȗȌȈȗȏȘșȕ-ȈȌȒȢȐ ȝȉȌș, 

Ȝȕȗȕȟȕ ȖȗȕȉȕȋȦș șȌȖȒȕ ȏ ȤȒȌȑșȗȏȞȌȘȑȏȐ șȕȑ. 

ǶȕȘȑȕȒȣȑȚ ȉ ȊȗȚȖȖȌ ȘȉȌȗȜȚ ȉȔȏȎ ȇșȕȓȔȢȌ ȗȇȋȏȚȘȢ ȓȌșȇȒȒȕȉ 

ȚȉȌȒȏȞȏȉȇȥșȘȦ, șȇȑȍȌ ȚȘȏȒȏȉȇȥșȘȦ ȏ ȏȜ ȓȌșȇȒȒȏȞȌȘȑȏȌ 

ȘȉȕȐȘșȉȇ. Ƕȕ ȘȗȇȉȔȌȔȏȥ Ș ȠȌȒȕȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ  

ȓȌșȇȒȒȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ ȠȌȒȕȞȔȕȎȌȓȌȒȣȔȢȜ ȓȌșȇȒȒȕȉ 

ȉȢȗȇȍȌȔȢ ȘȒȇȈȌȌ.

ǱȇȒȣȝȏȐ Ȗȗȏ ȘȊȕȗȇȔȏȏ ȕȈȗȇȎȚȌș ȕȑȘȏȋ, ȇ Ȗȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ 

Ș ȉȕȋȕȐ – ȊȏȋȗȕȑȘȏȋ� 

2Ca + O  ⟶ 2CaO2

Ca + 2H O ⟶ Ca(OH)  + H2 2 2

ǵȑȘȏȋ ȑȇȒȣȝȏȦ ȗȌȇȊȏȗȚȌș Ș ȉȕȋȕȐ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȊȏȋȗȕȑȘȏȋȇ 

ȑȇȒȣȝȏȦ�

CaO + H O ⟶ Ca(OH)2 2

t

t

Ƕȕȗȕȟȕȑ ȓȇȊȔȏȦ 

ȘȊȕȗȇȌș ȕȞȌȔȣ ȈȢȘșȗȕ 

ȏȔșȌȔȘȏȉȔȢȓ ȈȌȒȢȓ 

ȖȒȇȓȌȔȌȓ.              

Ǿșȕ șȇȑȕȌ ȍȧȘșȑȕȘșȣ ȉȕȋȢ ȏ ȑȇȑ ȉȕȎȓȕȍȔȕ Ȍȧ ȚȘșȗȇȔȏșȣ"

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȜȏȓȏȞȌȘȑȏȌ ȘșȇȑȇȔȢ, Ȓȕȍȑȇ, ȘȖȏȗșȕȉȑȇ, ȑȕȒȈȇ, ȉȕȋȕȖȗȕȉȕȋȔȇȦ ȉȕȋȇ, 

ȓȕȗȘȑȇȦ ȉȕȋȇ, ȑȕȒȕȋȌȎȔȇȦ ȉȕȋȇ, ȒȏȓȕȔȔȇȦ ȑȏȘȒȕșȇ, ȑȇȗȈȕȔȇș ȔȇșȗȏȦ, Șȕȋȇ, ȍȏȋȑȕȌ ȓȢȒȕ.
Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǩ ȕȋȏȔ ȏȎ șȗȧȜ ȜȏȓȏȞȌȘȑȏȜ ȘșȇȑȇȔȕȉ ȔȇȒȌȐșȌ 100 ȓȒ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ, ȉȕ ȉșȕȗȕȐ – 

100 ȓȒ ȓȕȗȘȑȕȐ ȉȕȋȢ, ȇ ȉ șȗȌșȏȐ – 100 ȓȒ ȑȕȒȕȋȌȎȔȕȐ ȉȕȋȢ. ǫȕȈȇȉȣșȌ ȑ Ȥșȏȓ ȕȈȗȇȎȝȇȓ 

ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȍȏȋȑȕȊȕ ȓȢȒȇ ȏ ȉȘșȗȦȜȔȏșȌ. ǱȕȒȏȞȌȘșȉȕ ȓȢȒȣȔȕȐ ȖȌȔȢ ȦȉȒȦȌșȘȦ ȖȕȑȇȎȇșȌȒȌȓ 

ȍȧȘșȑȕȘșȏ ȉȕȋȢ� Ȗȕ ȓȌȗȌ ȚȉȌȒȏȞȌȔȏȦ ȍȧȘșȑȕȘșȏ ȉȕȋȢ ȑȕȒȏȞȌȘșȉȕ ȖȌȔȢ ȚȓȌȔȣȟȇȌșȘȦ. Ǵȇ ȕȘȔȕȉȇȔȏȏ 

ȖȗȕȉȌȋȧȔȔȢȜ ȕȖȢșȕȉ ȕȝȌȔȏșȌ ȍȧȘșȑȕȘșȣ ȉȕȋȢ. ǶȌȗȌȖȏȟȏșȌ ȉ șȌșȗȇȋȣ ȖȗȏȉȌȋȧȔȔȚȥ ȔȏȍȌ șȇȈȒȏȝȚ  ȏ 

ȕșȓȌșȣșȌ ȖȕȒȚȞȌȔȔȢȌ ȗȌȎȚȒȣșȇșȢ.

ǩȕȋȕȖȗȕȉȕȋȔȇȦ ȉȕȋȇ

ǳȕȗȘȑȇȦ ȉȕȋȇ

ǱȕȒȕȋȌȎȔȇȦ ȉȕȋȇ

ǵȈȗȇȎȌȝ ȉȕȋȢ ǱȕȒȏȞȌȘșȉȕ ȖȌȔȢ (ȓȇȒȕ�ȓȔȕȊȕ) ǭȧȘșȑȕȘșȣ ȉȕȋȢ (ȔȏȎȑȇȦ�ȉȢȘȕȑȇȦ)

ǸȓȌȘȣ ȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ F ȉȕȋȕȐ ȉ ȉȏȋȌ ȏȎȉȌȘșȑȕȉȕȊȕ ȓȕȒȕȑȇ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȖȕȈȌȒȑȏ ȘșȉȕȒȕȉ ȋȌȗȌȉȣȌȉ Ș ȝȌȒȣȥ ȎȇȠȏșȢ 

ȏȜ ȕș ȉȗȌȋȏșȌȒȌȐ.

CaO

ȔȌȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ

H O2

ȉȕȋȇ

ȖȇȗȢ ȉȕȋȢ

Ca(OH)2

ȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ

ǵȑȘȏȋ ȑȇȒȣȝȏȦ ȔȇȎȢȉȇȌșȘȦ ȔȌȊȇȟȧȔȕȐ ȏȎȉȌȘșȣȥ, ȇ 

ȕȈȗȇȎȚȥȠȏȐȘȦ ȏȎ ȔȌȊȕ ȊȏȋȗȕȑȘȏȋ ȑȇȒȣȝȏȦ – ȊȇȟȧȔȕȐ 

ȏȎȉȌȘșȣȥ. Ȅșȇ ȗȌȇȑȝȏȦ ȔȇȎȢȉȇȌșȘȦ ȗȌȇȑȝȏȌȐ ȊȇȟȌȔȏȦ ȏȎȉȌȘșȏ.

ǿȇȊ 2. ǴȇȒȌȐșȌ ȉ ȑȕȒȈȚ 200 ȓȒ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ ȏ ȑȏȖȦșȏșȌ 10 ȓȏȔȚș. ǶȕȋȕȍȋȏșȌ, Ȗȕȑȇ ȉȕȋȇ 

ȕȘșȢȔȌș, ȋȕȈȇȉȣșȌ ȉ ȑȕȒȈȚ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȍȏȋȑȕȊȕ ȓȢȒȇ ȏ ȉȘșȗȦȜȔȏșȌ Ȍȧ.

ǿȇȊ 3. ǴȇȒȌȐșȌ ȉ ȜȏȓȏȞȌȘȑȏȐ ȘșȇȑȇȔ 100 ȓȒ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ ȏ ȋȕȈȇȉȣșȌ ȑ ȔȌȐ 1 ȞȇȐȔȚȥ                 

ȒȕȍȑȚ ȒȏȓȕȔȔȕȐ ȑȏȘȒȕșȢ. ǮȇșȌȓ ȋȕȈȇȉȣșȌ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȍȏȋȑȕȊȕ ȓȢȒȇ ȏ ȉȘșȗȦȜȔȏșȌ ȘșȇȑȇȔ.

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

ȠȌȒȕȞȔȕȎȌȓȌȒȣȔȢȌ 

ȓȌșȇȒȒȢ, ȍȧȘșȑȕȘșȣ

ȉȕȋȢ, ȔȌȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ, 

ȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ, 

ȖȗȏȗȕȋȔȢȐ ȊȏȖȘ, 

ȇȒȌȈȇȘșȗ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǨȒȇȊȕȋȇȗȦ ȤșȕȓȚ ȘȉȕȐȘșȉȚ ȕȔ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȉ țȌȐȌȗȉȌȗȑȇȜ ȏ 

ȋȒȦ ȖȕȋȇȞȏ ȘȏȊȔȇȒȕȉ 6O6.

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

ȀȌȒȕȞȔȕȎȌȓȌȒȣȔȢȌ     

ȓȌșȇȒȒȢ
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ǿȇȊ 4. ǴȇȒȌȐșȌ ȉ ȘșȇȑȇȔ 100 ȓȒ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ, ȋȕȈȇȉȣșȌ ȑ ȔȌȐ 1 ȞȇȐȔȚȥ ȒȕȍȑȚ ȑȇȗȈȕȔȇșȇ 

ȔȇșȗȏȦ ȏ ȔȌȓȔȕȊȕ ȖȕȋȕȍȋȏșȌ. ǮȇșȌȓ ȋȕȈȇȉȣșȌ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȍȏȋȑȕȊȕ ȓȢȒȇ ȉ ȘșȇȑȇȔ ȏ ȉȘșȗȦȜȔȏșȌ.

ǿȇȊ 5. ǶȌȗȌȖȏȟȏșȌ ȉ șȌșȗȇȋȣ ȖȗȏȉȌȋȧȔȔȚȥ ȔȏȍȌ șȇȈȒȏȝȚ ȏ ȕșȓȌșȣșȌ ȉ ȔȌȐ ȗȌȎȚȒȣșȇșȢ  ȕȖȢșȕȉ.

ǵȈȘȚȋȏșȌ�

1.  Ǿșȕ ȉȢ ȔȇȈȒȥȋȇȒȏ Ȗȗȏ ȉȢȖȕȒȔȌȔȏȏ ȟȇȊȇ 1" Ǳȇȑ ȈȢ ȉȢ ȕȈȡȦȘȔȏȒȏ ȖȗȏȞȏȔȚ ȤșȏȜ ȔȇȈȒȥȋȌȔȏȐ"

2.  ǱȇȑȕȐ ȏȎ ȘȖȕȘȕȈȕȉ� ȏȘȖȕȒȣȎȕȉȇȔȔȢȜ ȉȇȓȏ Ȗȗȏ ȉȢȖȕȒȔȌȔȏȏ ȟȇȊȕȉ 2� 3 ȏ 4� ȕȑȇȎȇȒȘȦ ȔȇȏȈȕȒȌȌ 

ȤțțȌȑșȏȉȔȢȓ ȋȒȦ ȚȘșȗȇȔȌȔȏȦ ȍȧȘșȑȕȘșȏ"

3.  ǱȇȑȕȐ ȘȖȕȘȕȈ ȉȢ ȈȢ ȖȗȌȋȖȕȞȒȏ ȏȘȖȕȒȣȎȕȉȇșȣ ȉ ȋȕȓȇȟȔȏȜ ȚȘȒȕȉȏȦȜ"

ǱȏȖȦȞȌȔȏȌ

ǫȕȈȇȉȒȌȔȏȌ ȒȏȓȕȔȔȕȐ ȑȏȘȒȕșȢ

ǫȕȈȇȉȒȌȔȏȌ ȑȇȗȈȕȔȇșȇ ȔȇșȗȏȦ

ǵȖȢș ǭȧȘșȑȕȘșȣ ȋȕ ȕȖȢșȇ  

(ȔȏȎȑȇȦ�ȉȢȘȕȑȇȦ)

ǭȧȘșȑȕȘșȣ ȖȕȘȒȌ ȕȖȢșȇ  

(ȔȏȎȑȇȦ�ȉȢȘȕȑȇȦ)

ǯȎȓȌȔȌȔȏȌ

ȍȧȘșȑȕȘșȏ

ǵȈȗȇȎȚȥȠȏȌȘȦ ȉ Ȥșȕ ȉȗȌȓȦ ȘȕȒȏ CaCO  ȏ 0JCO  3 3

ȔȌȗȇȘșȉȕȗȏȓȢ ȉ ȉȕȋȌ ȏ ȉȢȖȇȋȇȥș ȉ ȕȘȇȋȕȑ, ȕȈȗȇȎȚȦ ȔȇȑȏȖȣ.

ǶȕȘȑȕȒȣȑȚ ȔȇȑȏȖȣ ȖȒȕȜȕ Ȗȗȕȉȕȋȏș șȌȖȒȕ, Ȍȧ ȕȈȗȇȎȕȉȇȔȏȌ 

ȎȇșȗȚȋȔȦȌș ȔȇȊȗȌȉ ȉȕȋȢ.  ǧ Ȥșȕ ȉ ȗȌȎȚȒȣșȇșȌ Ȗȗȏȉȕȋȏș ȑ 

ȖȕȉȢȟȌȔȔȕȓȚ ȗȇȘȜȕȋȚ șȕȖȒȏȉȇ.
2+Ƕȗȏ ȑȏȖȦȞȌȔȏȏ ȉȕȋȢ ȞȇȘșȣ ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȔȌȐ ȏȕȔȕȉ Ca  ȏ 

2+0J  ȉȢȖȇȋȇȌș ȉ ȕȘȇȋȕȑ, Ȟșȕ ȘȖȕȘȕȈȘșȉȚȌș ȞȇȘșȏȞȔȕȓȚ 

ȚȘșȗȇȔȌȔȏȥ ȍȧȘșȑȕȘșȣ ȉȕȋȢ. ǸȔȏȍȌȔȏȌ ȍȧȘșȑȕȘșȏ ȉȕȋȢ 

ȔȇȈȒȥȋȇȌșȘȦ șȇȑȍȌ Ȗȗȏ ȋȕȈȇȉȒȌȔȏȏ ȑ ȔȌȐ ȑȇȗȈȕȔȇșȇ ȔȇșȗȏȦ.

Ca(HCO )  + Na CO  ⟶ CaCO ଯ + 2NaHCO  3 2 2 3 3 3

CaCO  + Na CO  ⟶ CaCO ଯ + 2NaCO 2 2 3 3

ǶȗȏȗȕȋȔȢȌ ȉȕȋȢ ȈȕȊȇșȢ ȓȏȔȌȗȇȒȇȓȏ. ǨȕȒȣȟȏȔȘșȉȕ ȤșȏȜ ȓȏȔȌȗȇȒȕȉ  ȘȕȒȏ ȑȇȒȣȝȏȦ ȏ ȓȇȊȔȏȦ –

(ȔȇȖȗȏȓȌȗ, Ca(HCO ) , 0J(HCO ) , CaCO , 0JCO ȏ ȋȗ.) ǸȕȋȌȗȍȇȔȏȌ ȉ ȉȕȋȌ ȏȕȔȕȉ ȑȇȒȣȝȏȦ ȏ 3 2 3 2 2 2  

2+ 2+)
ȓȇȊȔȏȦ (Ca  ȏ 0J  ȉ ȑȕȒȏȞȌȘșȉȌ, ȖȗȌȉȢȟȇȥȠȌȓ ȔȕȗȓȚ, ȔȇȎȢȉȇȌșȘȦ ȍȧȘșȑȕȘșȣȥ ȉȕȋȢ, ȇ 

șȇȑȇȦ ȉȕȋȇ – ȍȧȘșȑȕȐ ȉȕȋȕȐ. Ƕȗȏ ȋȒȏșȌȒȣȔȕȓ ȏȘȖȕȒȣȎȕȉȇȔȏȏ ȞȌȒȕȉȌȑȕȓ ȍȧȘșȑȕȐ ȉȕȋȢ ȉ ȌȊȕ 

ȕȗȊȇȔȏȎȓȌ ȖȗȕȏȘȜȕȋȏș ȔȇȑȕȖȒȌȔȏȌ ȘȕȒȌȐ.  ǩ ȍȧȘșȑȕȐ ȉȕȋȌ ȓȢȒȕ ȖȒȕȜȕ ȖȌȔȏșȘȦ� Ȗȗȏ ȘșȏȗȑȌ 

ȈȌȒȣȦ ȉ șȇȑȕȐ ȉȕȋȌ ȕȔȕ ȍȌȒșȌȌș ȏ ȈȢȘșȗȕ ȉȢȜȕȋȏș ȏȎ ȘșȗȕȦ. Ƕȗȏ ȔȇȊȗȌȉȇȔȏȏ ȍȧȘșȑȕȐ ȉȕȋȢ 

ȘȕȋȌȗȍȇȠȏȌȘȦ ȉ ȔȌȐ ȘȕȒȏ Ca(HCO ) ȏ 0J(HCO ) ȗȇȎȒȇȊȇȥșȘȦ. 3 2  3 2  

t

t

Ca(HCO )  ⟶ CaCO ଯ + CO  + H O3 2 3 2 2

0J(HCO )  ⟶ 0JCO ଯ + CO  + H O3 2 3 2 2

ǴȇȑȏȖȣ, ȕȈȗȇȎȕȉȇȉȟȇȦȘȦ 

Ȕȇ ȔȇȊȗȌȉȇșȌȒȣȔȕȓ ȤȒȌȓȌȔșȌ.

Примените полученные знания

Проверьте полученные знания

1. Ǳȇȑȕȉȇ ȕȈȠȇȦ ȤȒȌȑșȗȕȔȔȇȦ țȕȗȓȚȒȇ ȠȌȒȕȞȔȕȎȌȓȌȒȣȔȢȜ ȓȌșȇȒȒȕȉ" ǱȇȑȚȥ ȘșȌȖȌȔȣ ȕȑȏȘȒȌȔȏȦ ȕȔȏ 

ȖȗȕȦȉȒȦȥș ȉ ȘȕȌȋȏȔȌȔȏȦȜ"  

2. ǩ ȑȇȑȏȜ ȓȏȔȌȗȇȒȇȜ ȘȕȋȌȗȍȏșȘȦ ȑȇȒȣȝȏȐ ȉ ȖȗȏȗȕȋȌ" ǱȇȑȕȉȢ ȜȏȓȏȞȌȘȑȏȌ țȕȗȓȚȒȢ ȤșȏȜ ȓȏȔȌȗȇȒȕȉ"

3. ǵȖȗȌȋȌȒȏșȌ ȖȚȔȑșȢ ȉ ȘȕȕșȉȌșȘșȉȏȏ Ș ȋȏȇȊȗȇȓȓȕȐ ȄȐȒȌȗȇ-ǩȌȔȔȇ.

1. ǸȚșȕȞȔȇȦ ȖȕșȗȌȈȔȕȘșȣ ȕȗȊȇȔȏȎȓȇ ȞȌȒȕȉȌȑȇ ȉ ȑȇȒȣȝȏȏ ȘȕȘșȇȉȒȦȌș 0,7 Ȋ. ǷȇȘȘȞȏșȇȐșȌ ȓȇȘȘȚ ȓȕȒȕȑȇ (Ȋ), 

ȑȕșȕȗȇȦ ȕȈȌȘȖȌȞȏș ȘȚșȕȞȔȚȥ ȖȕșȗȌȈȔȕȘșȣ ȕȗȊȇȔȏȎȓȇ ȞȌȒȕȉȌȑȇ ȉ ȑȇȒȣȝȏȏ, ȎȔȇȦ, Ȟșȕ ȓȇȘȘȕȉȇȦ ȋȕȒȦ ȑȇȒȣȝȏȦ 

ȉ ȑȕȗȕȉȣȌȓ ȓȕȒȕȑȌ ȘȕȘșȇȉȒȦȌș 0,14%.

2. Ƕȗȏ ȖȗȕȑȇȒȏȉȇȔȏȏ ȑȇȗȈȕȔȇșȇ ȑȇȒȣȝȏȦ ȕȈȗȇȎȚȥșȘȦ ȕȑȘȏȋ ȑȇȒȣȝȏȦ ȏ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ. ǱȇȗȈȕȔȇș ȑȇȒȣȝȏȦ 

ȓȇȘȘȕȐ 500 Ȋ ȖȗȕȑȇȒȏȉȇȒȏ ȉ șȌȞȌȔȏȌ ȋȒȏșȌȒȣȔȕȊȕ ȉȗȌȓȌȔȏ, ȇ ȖȕȘȒȌ ȕȜȒȇȍȋȌȔȏȦ ȕȖȗȌȋȌȒȏȒȏ ȌȊȕ ȓȇȘȘȚ. 

ǸȑȕȒȣȑȕ Ȋȗȇȓȓȕȉ ȕȑȘȏȋȇ ȑȇȒȣȝȏȦ ȕȈȗȇȎȕȉȇȒȕȘȣ Ȗȗȏ Ȥșȕȓ, ȌȘȒȏ ȓȇȘȘȇ ȚȓȌȔȣȟȏȒȇȘȣ Ȕȇ 22%"

3. ǩ ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ 20 Ȋ ȘȓȌȘȏ, ȘȕȘșȕȦȠȌȐ ȏȎ ȑȇȒȣȝȏȦ ȏ ȓȇȊȔȏȦ, Ș ȏȎȈȢșȑȕȓ ȑȏȘȒȕȗȕȋȇ 

ȈȢȒȕ ȖȕȒȚȞȌȔȕ 31,2 Ȋ ȘȓȌȘȏ ȕȑȘȏȋȕȉ. ǷȇȘȘȞȏșȇȐșȌ ȓȇȘȘȕȉȚȥ ȋȕȒȥ (%) ȓȇȊȔȏȦ ȉ ȏȘȜȕȋȔȕȐ ȘȓȌȘȏ.

Ƕȗȏ ȔȇȊȗȌȉȇȔȏȏ ȖȗȏȗȕȋȔȕȊȕ ȊȏȖȘȇ, ȕȋȔȕȊȕ ȏȎ ȖȗȏȗȕȋȔȢȜ ȘȕȌȋȏȔȌȔȏȐ ȑȇȒȣȝȏȦ, ȉ 

ȕȖȗȌȋȌȒȧȔȔȕȓ ȏȔșȌȗȉȇȒȌ șȌȓȖȌȗȇșȚȗ ȕȈȗȇȎȚȌșȘȦ ȇȒȌȈȇȘșȗ. ǸȓȌȘȣ Ȗȕȗȕȟȑȇ 

ȇȒȌȈȇȘșȗȇ ȏ ȉȕȋȢ ȈȢȘșȗȕ ȎȇșȉȌȗȋȌȉȇȌș. Ȅșȇ ȘȓȌȘȣ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȏȎȊȕșȕȉȒȌȔȏȦ 

ȋȌȑȕȗȇșȏȉȔȢȜ ȏȎȋȌȒȏȐ, ȉ ȘșȗȕȏșȌȒȣȔȕȓ ȋȌȒȌ ȏ Ȗȗȏ ȔȇȒȕȍȌȔȏȏ ȊȏȖȘȕȉȢȜ ȖȕȉȦȎȕȑ. 

ǱȕȊȋȇ ȘȓȌȘȣ ȇȒȌȈȇȘșȗȇ ȏ ȉȕȋȢ șȉȌȗȋȌȌș, ȕȔ ȘȔȕȉȇ ȖȗȌȉȗȇȠȇȌșȘȦ ȉ ȊȏȖȘ.

ǱȇȒȣȝȏȐ  ǨȌȗȏȒȒȏȐ

1)  ǩȜȕȋȏș ȉ ȘȕȘșȇȉ ȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ

2) ȀȌȒȕȞȔȕȎȌȓȌȒȣȔȢȐ ȓȌșȇȒȒ

3)  ǧȓțȕșȌȗȔȢȐ ȓȌșȇȒȒ

4. ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ Ȗȗȏ ȖȕȒȚȞȌȔȏȏ ȔȌȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ ȗȇȎȒȕȍȌȔȏȌȓ ȏȎȉȌȘșȔȦȑȇ ȕȈȗȇȎȚȌșȘȦ șȇȑȍȌ 

ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ. ǸȑȕȒȣȑȕ ȑȊ ȏȎȉȌȘșȔȦȑȇ, ȘȕȋȌȗȍȇȠȌȊȕ 80% ǸȇǸǵ , ȘȒȌȋȚȌș ȗȇȎȒȕȍȏșȣ, ȞșȕȈȢ ȖȕȒȚȞȏșȣ 3

3
12 ȓ  (20�C ȏ ȋȇȉȒȌȔȏȌ 1 ȇșȓ) CO "2

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

Ƕȗȏ ȑȏȖȦȞȌȔȏȏ ȉȕȋȢ ȔȌȑȕșȕȗȢȌ ȘȕȒȏ, ȕȈȚȘȒȇȉȒȏȉȇȥȠȏȌ Ȍȧ ȍȧȘșȑȕȘșȣ, • • • •ǶǵǫǺǳǧǰ ǵǨǸǺǫǯ ǶǵǫǬ ǲǯǸȃ

ȗȇȎȒȇȊȇȥșȘȦ Ș ȖȕȒȚȞȌȔȏȌȓ ȔȌȗȇȘșȉȕȗȏȓȢȜ ȘȕȒȌȐ, ȑȕșȕȗȢȌ ȕȈȗȇȎȚȥș ȔȇȑȏȖȣ Ȕȇ ȋȔȌ ȞȇȐȔȏȑȇ.

Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ, ȓȕȍȔȕ Ȓȏ ȏȘȖȕȒȣȎȕȉȇșȣ ȘȕȒȦȔȚȥ ȑȏȘȒȕșȚ ȋȒȦ ȗȇȘșȉȕȗȌȔȏȦ ȔȇȑȏȖȏ" ǬȘȒȏ ȋȇ, ȘȕȘșȇȉȣșȌ 

ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ, ȑȕșȕȗȇȦ Ȗȗȏ Ȥșȕȓ ȖȗȕșȌȑȇȌș.
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ǿȇȊ 4. ǴȇȒȌȐșȌ ȉ ȘșȇȑȇȔ 100 ȓȒ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ, ȋȕȈȇȉȣșȌ ȑ ȔȌȐ 1 ȞȇȐȔȚȥ ȒȕȍȑȚ ȑȇȗȈȕȔȇșȇ 

ȔȇșȗȏȦ ȏ ȔȌȓȔȕȊȕ ȖȕȋȕȍȋȏșȌ. ǮȇșȌȓ ȋȕȈȇȉȣșȌ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȍȏȋȑȕȊȕ ȓȢȒȇ ȉ ȘșȇȑȇȔ ȏ ȉȘșȗȦȜȔȏșȌ.

ǿȇȊ 5. ǶȌȗȌȖȏȟȏșȌ ȉ șȌșȗȇȋȣ ȖȗȏȉȌȋȧȔȔȚȥ ȔȏȍȌ șȇȈȒȏȝȚ ȏ ȕșȓȌșȣșȌ ȉ ȔȌȐ ȗȌȎȚȒȣșȇșȢ  ȕȖȢșȕȉ.

ǵȈȘȚȋȏșȌ�

1.  Ǿșȕ ȉȢ ȔȇȈȒȥȋȇȒȏ Ȗȗȏ ȉȢȖȕȒȔȌȔȏȏ ȟȇȊȇ 1" Ǳȇȑ ȈȢ ȉȢ ȕȈȡȦȘȔȏȒȏ ȖȗȏȞȏȔȚ ȤșȏȜ ȔȇȈȒȥȋȌȔȏȐ"

2.  ǱȇȑȕȐ ȏȎ ȘȖȕȘȕȈȕȉ� ȏȘȖȕȒȣȎȕȉȇȔȔȢȜ ȉȇȓȏ Ȗȗȏ ȉȢȖȕȒȔȌȔȏȏ ȟȇȊȕȉ 2� 3 ȏ 4� ȕȑȇȎȇȒȘȦ ȔȇȏȈȕȒȌȌ 

ȤțțȌȑșȏȉȔȢȓ ȋȒȦ ȚȘșȗȇȔȌȔȏȦ ȍȧȘșȑȕȘșȏ"

3.  ǱȇȑȕȐ ȘȖȕȘȕȈ ȉȢ ȈȢ ȖȗȌȋȖȕȞȒȏ ȏȘȖȕȒȣȎȕȉȇșȣ ȉ ȋȕȓȇȟȔȏȜ ȚȘȒȕȉȏȦȜ"

ǱȏȖȦȞȌȔȏȌ

ǫȕȈȇȉȒȌȔȏȌ ȒȏȓȕȔȔȕȐ ȑȏȘȒȕșȢ

ǫȕȈȇȉȒȌȔȏȌ ȑȇȗȈȕȔȇșȇ ȔȇșȗȏȦ

ǵȖȢș ǭȧȘșȑȕȘșȣ ȋȕ ȕȖȢșȇ  

(ȔȏȎȑȇȦ�ȉȢȘȕȑȇȦ)

ǭȧȘșȑȕȘșȣ ȖȕȘȒȌ ȕȖȢșȇ  

(ȔȏȎȑȇȦ�ȉȢȘȕȑȇȦ)

ǯȎȓȌȔȌȔȏȌ

ȍȧȘșȑȕȘșȏ

ǵȈȗȇȎȚȥȠȏȌȘȦ ȉ Ȥșȕ ȉȗȌȓȦ ȘȕȒȏ CaCO  ȏ 0JCO  3 3

ȔȌȗȇȘșȉȕȗȏȓȢ ȉ ȉȕȋȌ ȏ ȉȢȖȇȋȇȥș ȉ ȕȘȇȋȕȑ, ȕȈȗȇȎȚȦ ȔȇȑȏȖȣ.

ǶȕȘȑȕȒȣȑȚ ȔȇȑȏȖȣ ȖȒȕȜȕ Ȗȗȕȉȕȋȏș șȌȖȒȕ, Ȍȧ ȕȈȗȇȎȕȉȇȔȏȌ 

ȎȇșȗȚȋȔȦȌș ȔȇȊȗȌȉ ȉȕȋȢ.  ǧ Ȥșȕ ȉ ȗȌȎȚȒȣșȇșȌ Ȗȗȏȉȕȋȏș ȑ 

ȖȕȉȢȟȌȔȔȕȓȚ ȗȇȘȜȕȋȚ șȕȖȒȏȉȇ.
2+Ƕȗȏ ȑȏȖȦȞȌȔȏȏ ȉȕȋȢ ȞȇȘșȣ ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȔȌȐ ȏȕȔȕȉ Ca  ȏ 

2+0J  ȉȢȖȇȋȇȌș ȉ ȕȘȇȋȕȑ, Ȟșȕ ȘȖȕȘȕȈȘșȉȚȌș ȞȇȘșȏȞȔȕȓȚ 

ȚȘșȗȇȔȌȔȏȥ ȍȧȘșȑȕȘșȣ ȉȕȋȢ. ǸȔȏȍȌȔȏȌ ȍȧȘșȑȕȘșȏ ȉȕȋȢ 

ȔȇȈȒȥȋȇȌșȘȦ șȇȑȍȌ Ȗȗȏ ȋȕȈȇȉȒȌȔȏȏ ȑ ȔȌȐ ȑȇȗȈȕȔȇșȇ ȔȇșȗȏȦ.

Ca(HCO )  + Na CO  ⟶ CaCO ଯ + 2NaHCO  3 2 2 3 3 3

CaCO  + Na CO  ⟶ CaCO ଯ + 2NaCO 2 2 3 3

ǶȗȏȗȕȋȔȢȌ ȉȕȋȢ ȈȕȊȇșȢ ȓȏȔȌȗȇȒȇȓȏ. ǨȕȒȣȟȏȔȘșȉȕ ȤșȏȜ ȓȏȔȌȗȇȒȕȉ  ȘȕȒȏ ȑȇȒȣȝȏȦ ȏ ȓȇȊȔȏȦ –

(ȔȇȖȗȏȓȌȗ, Ca(HCO ) , 0J(HCO ) , CaCO , 0JCO ȏ ȋȗ.) ǸȕȋȌȗȍȇȔȏȌ ȉ ȉȕȋȌ ȏȕȔȕȉ ȑȇȒȣȝȏȦ ȏ 3 2 3 2 2 2  

2+ 2+)
ȓȇȊȔȏȦ (Ca  ȏ 0J  ȉ ȑȕȒȏȞȌȘșȉȌ, ȖȗȌȉȢȟȇȥȠȌȓ ȔȕȗȓȚ, ȔȇȎȢȉȇȌșȘȦ ȍȧȘșȑȕȘșȣȥ ȉȕȋȢ, ȇ 

șȇȑȇȦ ȉȕȋȇ – ȍȧȘșȑȕȐ ȉȕȋȕȐ. Ƕȗȏ ȋȒȏșȌȒȣȔȕȓ ȏȘȖȕȒȣȎȕȉȇȔȏȏ ȞȌȒȕȉȌȑȕȓ ȍȧȘșȑȕȐ ȉȕȋȢ ȉ ȌȊȕ 

ȕȗȊȇȔȏȎȓȌ ȖȗȕȏȘȜȕȋȏș ȔȇȑȕȖȒȌȔȏȌ ȘȕȒȌȐ.  ǩ ȍȧȘșȑȕȐ ȉȕȋȌ ȓȢȒȕ ȖȒȕȜȕ ȖȌȔȏșȘȦ� Ȗȗȏ ȘșȏȗȑȌ 

ȈȌȒȣȦ ȉ șȇȑȕȐ ȉȕȋȌ ȕȔȕ ȍȌȒșȌȌș ȏ ȈȢȘșȗȕ ȉȢȜȕȋȏș ȏȎ ȘșȗȕȦ. Ƕȗȏ ȔȇȊȗȌȉȇȔȏȏ ȍȧȘșȑȕȐ ȉȕȋȢ 

ȘȕȋȌȗȍȇȠȏȌȘȦ ȉ ȔȌȐ ȘȕȒȏ Ca(HCO ) ȏ 0J(HCO ) ȗȇȎȒȇȊȇȥșȘȦ. 3 2  3 2  

t

t

Ca(HCO )  ⟶ CaCO ଯ + CO  + H O3 2 3 2 2

0J(HCO )  ⟶ 0JCO ଯ + CO  + H O3 2 3 2 2

ǴȇȑȏȖȣ, ȕȈȗȇȎȕȉȇȉȟȇȦȘȦ 

Ȕȇ ȔȇȊȗȌȉȇșȌȒȣȔȕȓ ȤȒȌȓȌȔșȌ.

Примените полученные знания

Проверьте полученные знания

1. Ǳȇȑȕȉȇ ȕȈȠȇȦ ȤȒȌȑșȗȕȔȔȇȦ țȕȗȓȚȒȇ ȠȌȒȕȞȔȕȎȌȓȌȒȣȔȢȜ ȓȌșȇȒȒȕȉ" ǱȇȑȚȥ ȘșȌȖȌȔȣ ȕȑȏȘȒȌȔȏȦ ȕȔȏ 

ȖȗȕȦȉȒȦȥș ȉ ȘȕȌȋȏȔȌȔȏȦȜ"  

2. ǩ ȑȇȑȏȜ ȓȏȔȌȗȇȒȇȜ ȘȕȋȌȗȍȏșȘȦ ȑȇȒȣȝȏȐ ȉ ȖȗȏȗȕȋȌ" ǱȇȑȕȉȢ ȜȏȓȏȞȌȘȑȏȌ țȕȗȓȚȒȢ ȤșȏȜ ȓȏȔȌȗȇȒȕȉ"

3. ǵȖȗȌȋȌȒȏșȌ ȖȚȔȑșȢ ȉ ȘȕȕșȉȌșȘșȉȏȏ Ș ȋȏȇȊȗȇȓȓȕȐ ȄȐȒȌȗȇ-ǩȌȔȔȇ.

1. ǸȚșȕȞȔȇȦ ȖȕșȗȌȈȔȕȘșȣ ȕȗȊȇȔȏȎȓȇ ȞȌȒȕȉȌȑȇ ȉ ȑȇȒȣȝȏȏ ȘȕȘșȇȉȒȦȌș 0,7 Ȋ. ǷȇȘȘȞȏșȇȐșȌ ȓȇȘȘȚ ȓȕȒȕȑȇ (Ȋ), 

ȑȕșȕȗȇȦ ȕȈȌȘȖȌȞȏș ȘȚșȕȞȔȚȥ ȖȕșȗȌȈȔȕȘșȣ ȕȗȊȇȔȏȎȓȇ ȞȌȒȕȉȌȑȇ ȉ ȑȇȒȣȝȏȏ, ȎȔȇȦ, Ȟșȕ ȓȇȘȘȕȉȇȦ ȋȕȒȦ ȑȇȒȣȝȏȦ 

ȉ ȑȕȗȕȉȣȌȓ ȓȕȒȕȑȌ ȘȕȘșȇȉȒȦȌș 0,14%.

2. Ƕȗȏ ȖȗȕȑȇȒȏȉȇȔȏȏ ȑȇȗȈȕȔȇșȇ ȑȇȒȣȝȏȦ ȕȈȗȇȎȚȥșȘȦ ȕȑȘȏȋ ȑȇȒȣȝȏȦ ȏ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ. ǱȇȗȈȕȔȇș ȑȇȒȣȝȏȦ 

ȓȇȘȘȕȐ 500 Ȋ ȖȗȕȑȇȒȏȉȇȒȏ ȉ șȌȞȌȔȏȌ ȋȒȏșȌȒȣȔȕȊȕ ȉȗȌȓȌȔȏ, ȇ ȖȕȘȒȌ ȕȜȒȇȍȋȌȔȏȦ ȕȖȗȌȋȌȒȏȒȏ ȌȊȕ ȓȇȘȘȚ. 

ǸȑȕȒȣȑȕ Ȋȗȇȓȓȕȉ ȕȑȘȏȋȇ ȑȇȒȣȝȏȦ ȕȈȗȇȎȕȉȇȒȕȘȣ Ȗȗȏ Ȥșȕȓ, ȌȘȒȏ ȓȇȘȘȇ ȚȓȌȔȣȟȏȒȇȘȣ Ȕȇ 22%"

3. ǩ ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ 20 Ȋ ȘȓȌȘȏ, ȘȕȘșȕȦȠȌȐ ȏȎ ȑȇȒȣȝȏȦ ȏ ȓȇȊȔȏȦ, Ș ȏȎȈȢșȑȕȓ ȑȏȘȒȕȗȕȋȇ 

ȈȢȒȕ ȖȕȒȚȞȌȔȕ 31,2 Ȋ ȘȓȌȘȏ ȕȑȘȏȋȕȉ. ǷȇȘȘȞȏșȇȐșȌ ȓȇȘȘȕȉȚȥ ȋȕȒȥ (%) ȓȇȊȔȏȦ ȉ ȏȘȜȕȋȔȕȐ ȘȓȌȘȏ.

Ƕȗȏ ȔȇȊȗȌȉȇȔȏȏ ȖȗȏȗȕȋȔȕȊȕ ȊȏȖȘȇ, ȕȋȔȕȊȕ ȏȎ ȖȗȏȗȕȋȔȢȜ ȘȕȌȋȏȔȌȔȏȐ ȑȇȒȣȝȏȦ, ȉ 

ȕȖȗȌȋȌȒȧȔȔȕȓ ȏȔșȌȗȉȇȒȌ șȌȓȖȌȗȇșȚȗ ȕȈȗȇȎȚȌșȘȦ ȇȒȌȈȇȘșȗ. ǸȓȌȘȣ Ȗȕȗȕȟȑȇ 

ȇȒȌȈȇȘșȗȇ ȏ ȉȕȋȢ ȈȢȘșȗȕ ȎȇșȉȌȗȋȌȉȇȌș. Ȅșȇ ȘȓȌȘȣ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȏȎȊȕșȕȉȒȌȔȏȦ 

ȋȌȑȕȗȇșȏȉȔȢȜ ȏȎȋȌȒȏȐ, ȉ ȘșȗȕȏșȌȒȣȔȕȓ ȋȌȒȌ ȏ Ȗȗȏ ȔȇȒȕȍȌȔȏȏ ȊȏȖȘȕȉȢȜ ȖȕȉȦȎȕȑ. 

ǱȕȊȋȇ ȘȓȌȘȣ ȇȒȌȈȇȘșȗȇ ȏ ȉȕȋȢ șȉȌȗȋȌȌș, ȕȔ ȘȔȕȉȇ ȖȗȌȉȗȇȠȇȌșȘȦ ȉ ȊȏȖȘ.

ǱȇȒȣȝȏȐ  ǨȌȗȏȒȒȏȐ

1)  ǩȜȕȋȏș ȉ ȘȕȘșȇȉ ȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ

2) ȀȌȒȕȞȔȕȎȌȓȌȒȣȔȢȐ ȓȌșȇȒȒ

3)  ǧȓțȕșȌȗȔȢȐ ȓȌșȇȒȒ

4. ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ Ȗȗȏ ȖȕȒȚȞȌȔȏȏ ȔȌȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ ȗȇȎȒȕȍȌȔȏȌȓ ȏȎȉȌȘșȔȦȑȇ ȕȈȗȇȎȚȌșȘȦ șȇȑȍȌ 

ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ. ǸȑȕȒȣȑȕ ȑȊ ȏȎȉȌȘșȔȦȑȇ, ȘȕȋȌȗȍȇȠȌȊȕ 80% ǸȇǸǵ , ȘȒȌȋȚȌș ȗȇȎȒȕȍȏșȣ, ȞșȕȈȢ ȖȕȒȚȞȏșȣ 3

3
12 ȓ  (20�C ȏ ȋȇȉȒȌȔȏȌ 1 ȇșȓ) CO "2

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

Ƕȗȏ ȑȏȖȦȞȌȔȏȏ ȉȕȋȢ ȔȌȑȕșȕȗȢȌ ȘȕȒȏ, ȕȈȚȘȒȇȉȒȏȉȇȥȠȏȌ Ȍȧ ȍȧȘșȑȕȘșȣ, • • • •ǶǵǫǺǳǧǰ ǵǨǸǺǫǯ ǶǵǫǬ ǲǯǸȃ

ȗȇȎȒȇȊȇȥșȘȦ Ș ȖȕȒȚȞȌȔȏȌȓ ȔȌȗȇȘșȉȕȗȏȓȢȜ ȘȕȒȌȐ, ȑȕșȕȗȢȌ ȕȈȗȇȎȚȥș ȔȇȑȏȖȣ Ȕȇ ȋȔȌ ȞȇȐȔȏȑȇ.

Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ, ȓȕȍȔȕ Ȓȏ ȏȘȖȕȒȣȎȕȉȇșȣ ȘȕȒȦȔȚȥ ȑȏȘȒȕșȚ ȋȒȦ ȗȇȘșȉȕȗȌȔȏȦ ȔȇȑȏȖȏ" ǬȘȒȏ ȋȇ, ȘȕȘșȇȉȣșȌ 

ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ, ȑȕșȕȗȇȦ Ȗȗȏ Ȥșȕȓ ȖȗȕșȌȑȇȌș.
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4.4 ǶȌȗȌȜȕȋȔȢȌ ȤȒȌȓȌȔșȢ. 
ǶȗȕȏȎȉȕȋȘșȉȕ ȞȚȊȚȔȇ ȏ ȘșȇȒȏ

ǮȔȇȞȌȔȏȌ ȓȌșȇȒȒȕȉ ȋȒȦ ȍȏȉȢȜ ȕȗȊȇȔȏȎȓȕȉ, ȉ șȕȓ ȞȏȘȒȌ ȕȗȊȇȔȏȎȓȇ  ȞȌȒȕȉȌȑȇ, ȕȞȌȔȣ ȉȌȒȏȑȕ. ǷȦȋ 

ȓȌșȇȒȒȕȉ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȕȗȊȇȔȏȎȓȌ ȞȌȒȕȉȌȑȇ ȋȇȍȌ ȉ ȔȌȎȔȇȞȏșȌȒȣȔȢȜ ȑȕȒȏȞȌȘșȉȇȜ, ȚȞȇȘșȉȚȥș ȉ ȑȗȇȐȔȌ 

ȉȇȍȔȢȜ ȖȗȕȝȌȘȘȇȜ ȍȏȎȔȌȋȌȦșȌȒȣȔȕȘșȏ. Ǳ ȖȗȏȓȌȗȚ, ȉ ȕȗȊȇȔȏȎȓȌ ȞȌȒȕȉȌȑȇ ȘȗȌȋȔȌȊȕ ȉȕȎȗȇȘșȇ ȘȕȋȌȗȍȏșȘȦ 

4–5 Ȋ ȍȌȒȌȎȇ, ȏȎ ȑȕșȕȗȢȜ ȖȗȏȓȌȗȔȕ 65% ȔȇȜȕȋȏșȘȦ ȉ ȑȗȕȉȏ. ǭȌȒȌȎȕ, ȘȕȋȌȗȍȇȠȌȌȘȦ ȉ ȑȗȕȉȏ ȉ țȕȗȓȌ 

ȊȌȓȕȊȒȕȈȏȔȇ, ȖȌȗȌȔȕȘȏș ȑȏȘȒȕȗȕȋ ȑ șȑȇȔȦȓ ȏ ȔȇȕȈȕȗȕș, șȗȇȔȘȖȕȗșȏȗȚȌș ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ ȑ ȒȧȊȑȏȓ.

ǶȌȗȌȜȕɇȋȔȢȌ ȤȒȌȓȌȔșȢ – Ȥșȕ ȈȒȕȑ ȤȒȌȓȌȔșȕȉ, ȗȇȘȖȕȒȕȍȌȔȔȢȜ 

ȉ 3-12-Ȑ ȊȗȚȖȖȇȜ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ. ǩȘȌ Ȥșȏ ȤȒȌȓȌȔșȢ 

ȦȉȒȦȥșȘȦ ȓȌșȇȒȒȇȓȏ ȏ ȉȑȒȥȞȇȥș ȉ ȘȌȈȦ ȈȕȒȣȟȏȔȘșȉȕ 

ȓȌșȇȒȒȕȉ, ȑȕșȕȗȢȌ ȓȢ ȏȘȖȕȒȣȎȚȌȓ ȉ ȖȕȉȘȌȋȔȌȉȔȕȐ ȍȏȎȔȏ.      

Ǳ ȖȌȗȌȜȕȋȔȢȓ ȤȒȌȓȌȔșȇȓ ȕșȔȕȘȦșȘȦ ȍȌȒȌȎȕ, ȓȌȋȣ, ȝȏȔȑ, Ȝȗȕȓ, 

• Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� ȑȇȑȏȓ ȕȈȗȇȎȕȓ ȍȌȒȌȎȕ ȖȕȖȇȋȇȌș ȉ ȕȗȊȇȔȏȎȓ"

• Ǳ ȑȇȑȕȓȚ ȎȇȈȕȒȌȉȇȔȏȥ Ȗȗȏȉȕȋȏș ȋȌțȏȝȏș ȍȌȒȌȎȇ ȉ ȕȗȊȇȔȏȎȓȌ"

• Ǳȇȑȕȉȇ ȗȕȒȣ ȍȌȒȌȎȇ ȉ ȔȇȟȌȐ ȖȕȉȘȌȋȔȌȉȔȕȐ ȍȏȎȔȏ"

ǴȇșȗȏȐ

ǭȌȒȌȎȕ

ǳȌȋȣ

ǴȏȑȌȒȣ

ȄȒȌȓȌȔș

0,97

7,9

8,9

8,9

ǹȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ, �C

98

1535

1083

1455

3ǶȒȕșȔȕȘșȣ, Ȋ�Șȓ

ǶȌȗȌȜȕȋȔȢȌ ȤȒȌȓȌȔșȢ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȘșȗȕȏșȌȒȣȘșȉȌ ȓȕȘșȕȉ, ȎȋȇȔȏȐ ȏ 

ȇȉșȕȓȕȈȏȒȌȐ, ȇ șȇȑȍȌ ȉ ȑȇȞȌȘșȉȌ ȖȗȕȉȕȋȔȏȑȕȉ șȌȖȒȇ ȏ ȤȒȌȑșȗȏȞȌȘșȉȇ. ǹȇȑ, ȘȖȒȇȉȢ 

ȍȌȒȌȎȇ ȖȗȏȓȌȔȦȥșȘȦ ȉ ȗȇȋȏȇșȕȗȇȜ ȕșȕȖȒȌȔȏȦ, ȇ ȓȌȋȣ – ȉ ȤȒȌȑșȗȏȞȌȘȑȏȜ 

ȖȗȕȉȕȋȇȜ. Ȅșȏ ȓȌșȇȒȒȢ ȓȌȔȌȌ ȇȑșȏȉȔȢ, ȞȌȓ ȠȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ. ǴȇȖȗȏȓȌȗ, ȓȌȋȣ 

ȔȌ ȗȌȇȊȏȗȚȌș Ș ȉȕȋȕȐ, ȘȕȒȦȔȕȐ ȑȏȘȒȕșȕȐ ȏ ȗȇȎȈȇȉȒȌȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȕȐ. ǩ șȕ 

ȉȗȌȓȦ ȑȇȑ ȠȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȕȈȗȇȎȚȥș, ȑȇȑ ȖȗȇȉȏȒȕ, ȘȕȒȏ ȈȌȒȕȊȕ ȝȉȌșȇ, 

ȈȕȒȣȟȏȔȘșȉȕ ȘȕȒȌȐ ȖȌȗȌȜȕȋȔȢȜ ȤȒȌȓȌȔșȕȉ ȖȗȌȋȘșȇȉȒȦȥș ȘȕȈȕȐ ȕȑȗȇȟȌȔȔȢȌ 

ȘȕȌȋȏȔȌȔȏȦ.

ȔȏȑȌȒȣ, ȘȌȗȌȈȗȕ, ȎȕȒȕșȕ, ȖȒȇșȏȔȇ, ȗșȚșȣ ȏ ȋȗ. ȓȌșȇȒȒȢ.

Ƕȕ ȘȗȇȉȔȌȔȏȥ Ș ȠȌȒȕȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ Ȥșȏ ȓȌșȇȒȒȢ 

ȈȕȒȌȌ șȉȧȗȋȢȌ ȏ ȖȗȕȞȔȢȌ, ȇ ȏȜ ȖȒȕșȔȕȘșȣ ȏ 

șȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ (Ȏȇ ȏȘȑȒȥȞȌȔȏȌȓ ȗșȚșȏ) ȉȢȟȌ, 

ȞȌȓ Ț ȠȌȒȕȞȔȢȜ ȓȌșȇȒȒȕȉ.

ǸȗȌȋȏ ȖȌȗȌȜȕȋȔȢȜ ȤȒȌȓȌȔșȕȉ ȔȇȏȈȕȒȌȌ ȟȏȗȕȑȕ ȖȗȏȓȌȔȦȌȓȢȓ 

ȓȌșȇȒȒȕȓ ȦȉȒȦȌșȘȦ ȍȌȒȌȎȕ. ǭȌȒȌȎȕ ȟȏȗȕȑȕ ȗȇȘȖȗȕȘșȗȇȔȌȔȕ ȉ 

ȖȗȏȗȕȋȌ ȉ ȉȏȋȌ ȘȕȌȋȏȔȌȔȏȐ. Ȅșȕ ȉșȕȗȕȐ Ȗȕ ȗȇȘȖȗȕȘșȗȇȔȌȔȔȕȘșȏ 

ȓȌșȇȒȒ ȖȕȘȒȌ ȇȒȥȓȏȔȏȦ. ǩ șȇȈȒȏȝȌ ȖȗȏȉȌȋȌȔȢ țȕȗȓȚȒȢ 

ȔȌȑȕșȕȗȢȜ ȌȊȕ ȓȏȔȌȗȇȒȕȉ, ȉȘșȗȌȞȇȥȠȏȜȘȦ ȉ ȖȗȏȗȕȋȌ.

ǭȌȒȌȎȕ ȕȈȢȞȔȕ ȏȘȖȕȒȣȎȚȥș ȉ ȉȏȋȌ șȇȑȏȜ ȘȖȒȇȉȕȉ, ȑȇȑ ȘșȇȒȣ ȏ 

ȞȚȊȚȔ. Ȅșȏ ȘȖȒȇȉȢ ȕȈȒȇȋȇȥș ȈȕȒȣȟȌȐ ȖȗȕȞȔȕȘșȣȥ ȏ 

ȑȕȗȗȕȎȏȕȔȔȕȐ ȘșȕȐȑȕȘșȣȥ, ȞȌȓ ȍȌȒȌȎȕ. ǩ ȗȌȎȚȒȣșȇșȌ ȘȒȕȍȔȢȜ 

ȖȗȕȝȌȘȘȕȉ, ȑȕșȕȗȢȌ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ, 

ȘȌȊȕȋȔȦ ȉȕ ȉȘȌȓ ȓȏȗȌ ȖȗȕȏȎȉȕȋȦș ȓȏȒȒȏȕȔȢ șȕȔȔ ȞȚȊȚȔȇ ȏ ȘșȇȒȏ.

ǶȗȕȏȎȉȕȋȘșȉȕ ȞȚȊȚȔȇ ȖȗȕȉȕȋȏșȘȦ ȉ ȋȕȓȌȔȔȕȐ ȖȌȞȏ. ǫȕȓȌȔȔȇȦ 

ȖȌȞȣ ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ ȘȕȕȗȚȍȌȔȏȌ ȏȎ ȍȇȗȕȖȗȕȞȔȕȊȕ 

ȓȇșȌȗȏȇȒȇ ȉȢȘȕșȕȐ ȈȕȒȌȌ 30 ȓȌșȗȕȉ. ǩ ȖȗȕȝȌȘȘȌ ȖȗȕȏȎȉȕȋȘșȉȇ 

ȞȚȊȚȔȇ ȘȔȇȞȇȒȇ ȞȌȗȌȎ ȉȌȗȜȔȥȥ ȞȇȘșȣ ȖȌȞȏ ȖȕȕȞȌȗȧȋȔȕ 

ȎȇȊȗȚȍȇȥș ȘȒȌȋȚȥȠȏȌ ȉȌȠȌȘșȉȇ�  

1. ǱȕȑȘ (ȕȘȔȕȉȔȕȐ ȘȕȘșȇȉȔȕȐ ȞȇȘșȣȥ ȦȉȒȦȌșȘȦ ȚȊȒȌȗȕȋ)�

2. ǭȌȒȌȎȔȚȥ ȗȚȋȚ (ȞȇȠȌ ȉȘȌȊȕ Ș ȤșȕȐ ȝȌȒȣȥ ȏȘȖȕȒȣȎȚȥșȘȦ 

ȊȌȓȇșȏș ()e O ) ȏȒȏ ȓȇȊȔȌșȏș ()e O ))�2 3 3 4

3. ǯȎȉȌȘșȔȦȑ.

ǪȌȓȇșȏș

ǳȇȊȔȌșȏș

ǲȏȓȕȔȏș

Ƕȏȗȏș

ǳȏȔȌȗȇȒ

)e O2 3

)e O3 4

)e O  Ã nH O2 3 2

)e62

ǵȘȔȕȉȔȕȐ ȑȕȓȖȕȔȌȔș

t

t

ǩ ȔȏȍȔȥȥ ȞȇȘșȣ ȖȌȞȏ ȉȋȚȉȇȌșȘȦ ȔȇȊȗȌșȢȐ ȉȕȎȋȚȜ. Ƕȗȏ Ȥșȕȓ 

ȖȕȘȒȌȋȕȉȇșȌȒȣȔȕ ȖȗȕȏȘȜȕȋȦș ȘȒȌȋȚȥȠȏȌ ȖȗȕȝȌȘȘȢ�

1. ǱȕȑȘ ȘȊȕȗȇȌș, ȉȘșȚȖȇȦ ȉ ȗȌȇȑȝȏȥ Ș ȑȏȘȒȕȗȕȋȕȓ ȉ ȘȕȘșȇȉȌ ȊȕȗȦȞȌȊȕ 

ȉȕȎȋȚȜȇ. ǩ ȖȗȕȝȌȘȘȌ ȊȕȗȌȔȏȦ ȉȢȋȌȒȦȌșȘȦ șȌȖȒȕșȇ�

șȉ   Ȋ  ⟶ 2 (Ȋ)2 2C( ) + O ( ) CO

2. ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȗȌȇȊȏȗȚȌș Ș ȑȕȑȘȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ 

ȓȕȔȕȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ�

C( ) + O ( ) 2COșȉ   C Ȋ  ⟶ (Ȋ)2

3. ǳȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȉȕȘȘșȇȔȇȉȒȏȉȇȌș ȍȌȒȌȎȕ ȏȎ ȗȚȋȢ. ǩ Ȥșȕ ȉȗȌȓȦ 

ȍȌȒȌȎȕ ȔȇȑȇȖȒȏȉȇȌșȘȦ ȉ ȍȏȋȑȕȓ ȉȏȋȌ ȉ ȔȏȍȔȌȐ ȞȇȘșȏ ȖȌȞȏ�

)e O șȉ   3C Ȋ  ⟶ 2)e(ȍ) + 3 (Ȋ)2 3 2( ) + O( ) CO

Ƕȗȏ ȖȕȒȚȞȌȔȏȏ ȞȚȊȚȔȇ ȏȘȖȕȒȣȎȚȌșȘȦ șȇȑȍȌ ȏȎȉȌȘșȔȦȑ. ǬȊȕ ȋȕȈȇȉȒȦȥș 

ȋȒȦ ȕșȋȌȒȌȔȏȦ ȖȌȘȑȇ (6LO ), ȘȕȋȌȗȍȇȠȌȊȕȘȦ ȉ ȍȌȒȌȎȔȕȐ ȗȚȋȌ. ǹȇȑ, Ȗȗȏ 2

ȉȢȘȕȑȕȐ șȌȓȖȌȗȇșȚȗȌ ȏȎȉȌȘșȔȦȑ (ǸȇǸǵ ) ȗȇȎȒȇȊȇȌșȘȦ�3

C ( ) COaCO șȉ  ⟶ CaO(șȉ) + (Ȋ)3 2

ǵȈȗȇȎȕȉȇȉȟȏȐȘȦ ȉ ȗȌȎȚȒȣșȇșȌ ȤșȕȐ ȗȌȇȑȝȏȏ ȕȑȘȏȋ ȑȇȒȣȝȏȦ 

ȉȎȇȏȓȕȋȌȐȘșȉȚȌș Ș 6LO , ȕȈȗȇȎȚȦ ȒȌȊȑȕȖȒȇȉȑȏȐ ȟȒȇȑ�2

C ( )aO șȉ  + 6LO (șȉ) ⟶ Ca6LO (ȍ) 2 3

t

t

t

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

ȖȌȗȌȜȕȋȔȢȌ ȤȒȌȓȌȔșȢ,

ȍȌȒȌȎȕ, ȞȚȊȚȔ, ȘșȇȒȣ,

țȒȥȘ, ȟȒȇȑ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǸǺǲȃǻǧǹ 

ǳǬǫǯ(,,)

ǸǺǲȃǻǧǹ 

ǴǯǱǬǲȆ(,,)

ǼǲǵǷǯǫ ǭǬǲǬǮǧ(,,,)

ǸȕȌȋȏȔȌȔȏȦ ȖȌȗȌȜȕȋȔȢȜ              
ȤȒȌȓȌȔșȕȉ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ 
ȉ ȊȕȔȞȇȗȔȕȓ ȋȌȒȌ (ȊȒȇȎȚȗȕȉȑȇ 
ȑȌȗȇȓȏȑȏ).

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

ǫȕȓȌȔȔȇȦ ȖȌȞȣ

ȊȕȗȦȞȏȐ

ȉȕȎȋȚȜ

ȖȕȒȚȞȌȔȔȢȐ  ȓȕȔȕȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ  ȖȕȋȔȏȓȇȌșȘȦ 

ȉȉȌȗȜ (800�C)

ȕȈȗȇȎȚȌșȘȦ  ȋȏȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ  ȏ  ȋȉȏȍȌșȘȦ 

ȉȉȌȗȜ (1400�C)

ȍȏȋȑȏȐ

ȟȒȇȑ

ȍȏȋȑȕȌ

ȍȌȒȌȎȕ

ȎȇȊȗȚȎȕȞȔȢȐ

ȈȚȔȑȌȗ

ȕșȉȕȋ 

ȕșȗȇȈȕșȇȔȔȢȜ 

ȊȇȎȕȉ

ȖȕȒȚȞȌȔȔȕȌ  ȍȌȒȌȎȕ  

ȕȖȚȘȑȇȌșȘȦ  ȉȔȏȎ 

(400�C)
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4.4 ǶȌȗȌȜȕȋȔȢȌ ȤȒȌȓȌȔșȢ. 
ǶȗȕȏȎȉȕȋȘșȉȕ ȞȚȊȚȔȇ ȏ ȘșȇȒȏ

ǮȔȇȞȌȔȏȌ ȓȌșȇȒȒȕȉ ȋȒȦ ȍȏȉȢȜ ȕȗȊȇȔȏȎȓȕȉ, ȉ șȕȓ ȞȏȘȒȌ ȕȗȊȇȔȏȎȓȇ  ȞȌȒȕȉȌȑȇ, ȕȞȌȔȣ ȉȌȒȏȑȕ. ǷȦȋ 

ȓȌșȇȒȒȕȉ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȕȗȊȇȔȏȎȓȌ ȞȌȒȕȉȌȑȇ ȋȇȍȌ ȉ ȔȌȎȔȇȞȏșȌȒȣȔȢȜ ȑȕȒȏȞȌȘșȉȇȜ, ȚȞȇȘșȉȚȥș ȉ ȑȗȇȐȔȌ 

ȉȇȍȔȢȜ ȖȗȕȝȌȘȘȇȜ ȍȏȎȔȌȋȌȦșȌȒȣȔȕȘșȏ. Ǳ ȖȗȏȓȌȗȚ, ȉ ȕȗȊȇȔȏȎȓȌ ȞȌȒȕȉȌȑȇ ȘȗȌȋȔȌȊȕ ȉȕȎȗȇȘșȇ ȘȕȋȌȗȍȏșȘȦ 

4–5 Ȋ ȍȌȒȌȎȇ, ȏȎ ȑȕșȕȗȢȜ ȖȗȏȓȌȗȔȕ 65% ȔȇȜȕȋȏșȘȦ ȉ ȑȗȕȉȏ. ǭȌȒȌȎȕ, ȘȕȋȌȗȍȇȠȌȌȘȦ ȉ ȑȗȕȉȏ ȉ țȕȗȓȌ 

ȊȌȓȕȊȒȕȈȏȔȇ, ȖȌȗȌȔȕȘȏș ȑȏȘȒȕȗȕȋ ȑ șȑȇȔȦȓ ȏ ȔȇȕȈȕȗȕș, șȗȇȔȘȖȕȗșȏȗȚȌș ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ ȑ ȒȧȊȑȏȓ.

ǶȌȗȌȜȕɇȋȔȢȌ ȤȒȌȓȌȔșȢ – Ȥșȕ ȈȒȕȑ ȤȒȌȓȌȔșȕȉ, ȗȇȘȖȕȒȕȍȌȔȔȢȜ 

ȉ 3-12-Ȑ ȊȗȚȖȖȇȜ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ. ǩȘȌ Ȥșȏ ȤȒȌȓȌȔșȢ 

ȦȉȒȦȥșȘȦ ȓȌșȇȒȒȇȓȏ ȏ ȉȑȒȥȞȇȥș ȉ ȘȌȈȦ ȈȕȒȣȟȏȔȘșȉȕ 

ȓȌșȇȒȒȕȉ, ȑȕșȕȗȢȌ ȓȢ ȏȘȖȕȒȣȎȚȌȓ ȉ ȖȕȉȘȌȋȔȌȉȔȕȐ ȍȏȎȔȏ.      

Ǳ ȖȌȗȌȜȕȋȔȢȓ ȤȒȌȓȌȔșȇȓ ȕșȔȕȘȦșȘȦ ȍȌȒȌȎȕ, ȓȌȋȣ, ȝȏȔȑ, Ȝȗȕȓ, 

• Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� ȑȇȑȏȓ ȕȈȗȇȎȕȓ ȍȌȒȌȎȕ ȖȕȖȇȋȇȌș ȉ ȕȗȊȇȔȏȎȓ"

• Ǳ ȑȇȑȕȓȚ ȎȇȈȕȒȌȉȇȔȏȥ Ȗȗȏȉȕȋȏș ȋȌțȏȝȏș ȍȌȒȌȎȇ ȉ ȕȗȊȇȔȏȎȓȌ"

• Ǳȇȑȕȉȇ ȗȕȒȣ ȍȌȒȌȎȇ ȉ ȔȇȟȌȐ ȖȕȉȘȌȋȔȌȉȔȕȐ ȍȏȎȔȏ"

ǴȇșȗȏȐ

ǭȌȒȌȎȕ

ǳȌȋȣ

ǴȏȑȌȒȣ

ȄȒȌȓȌȔș

0,97

7,9

8,9

8,9

ǹȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ, �C

98

1535

1083

1455

3ǶȒȕșȔȕȘșȣ, Ȋ�Șȓ

ǶȌȗȌȜȕȋȔȢȌ ȤȒȌȓȌȔșȢ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȘșȗȕȏșȌȒȣȘșȉȌ ȓȕȘșȕȉ, ȎȋȇȔȏȐ ȏ 

ȇȉșȕȓȕȈȏȒȌȐ, ȇ șȇȑȍȌ ȉ ȑȇȞȌȘșȉȌ ȖȗȕȉȕȋȔȏȑȕȉ șȌȖȒȇ ȏ ȤȒȌȑșȗȏȞȌȘșȉȇ. ǹȇȑ, ȘȖȒȇȉȢ 

ȍȌȒȌȎȇ ȖȗȏȓȌȔȦȥșȘȦ ȉ ȗȇȋȏȇșȕȗȇȜ ȕșȕȖȒȌȔȏȦ, ȇ ȓȌȋȣ – ȉ ȤȒȌȑșȗȏȞȌȘȑȏȜ 

ȖȗȕȉȕȋȇȜ. Ȅșȏ ȓȌșȇȒȒȢ ȓȌȔȌȌ ȇȑșȏȉȔȢ, ȞȌȓ ȠȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ. ǴȇȖȗȏȓȌȗ, ȓȌȋȣ 

ȔȌ ȗȌȇȊȏȗȚȌș Ș ȉȕȋȕȐ, ȘȕȒȦȔȕȐ ȑȏȘȒȕșȕȐ ȏ ȗȇȎȈȇȉȒȌȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȕȐ. ǩ șȕ 

ȉȗȌȓȦ ȑȇȑ ȠȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ ȕȈȗȇȎȚȥș, ȑȇȑ ȖȗȇȉȏȒȕ, ȘȕȒȏ ȈȌȒȕȊȕ ȝȉȌșȇ, 

ȈȕȒȣȟȏȔȘșȉȕ ȘȕȒȌȐ ȖȌȗȌȜȕȋȔȢȜ ȤȒȌȓȌȔșȕȉ ȖȗȌȋȘșȇȉȒȦȥș ȘȕȈȕȐ ȕȑȗȇȟȌȔȔȢȌ 

ȘȕȌȋȏȔȌȔȏȦ.

ȔȏȑȌȒȣ, ȘȌȗȌȈȗȕ, ȎȕȒȕșȕ, ȖȒȇșȏȔȇ, ȗșȚșȣ ȏ ȋȗ. ȓȌșȇȒȒȢ.

Ƕȕ ȘȗȇȉȔȌȔȏȥ Ș ȠȌȒȕȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ Ȥșȏ ȓȌșȇȒȒȢ 

ȈȕȒȌȌ șȉȧȗȋȢȌ ȏ ȖȗȕȞȔȢȌ, ȇ ȏȜ ȖȒȕșȔȕȘșȣ ȏ 

șȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ (Ȏȇ ȏȘȑȒȥȞȌȔȏȌȓ ȗșȚșȏ) ȉȢȟȌ, 

ȞȌȓ Ț ȠȌȒȕȞȔȢȜ ȓȌșȇȒȒȕȉ.

ǸȗȌȋȏ ȖȌȗȌȜȕȋȔȢȜ ȤȒȌȓȌȔșȕȉ ȔȇȏȈȕȒȌȌ ȟȏȗȕȑȕ ȖȗȏȓȌȔȦȌȓȢȓ 

ȓȌșȇȒȒȕȓ ȦȉȒȦȌșȘȦ ȍȌȒȌȎȕ. ǭȌȒȌȎȕ ȟȏȗȕȑȕ ȗȇȘȖȗȕȘșȗȇȔȌȔȕ ȉ 

ȖȗȏȗȕȋȌ ȉ ȉȏȋȌ ȘȕȌȋȏȔȌȔȏȐ. Ȅșȕ ȉșȕȗȕȐ Ȗȕ ȗȇȘȖȗȕȘșȗȇȔȌȔȔȕȘșȏ 

ȓȌșȇȒȒ ȖȕȘȒȌ ȇȒȥȓȏȔȏȦ. ǩ șȇȈȒȏȝȌ ȖȗȏȉȌȋȌȔȢ țȕȗȓȚȒȢ 

ȔȌȑȕșȕȗȢȜ ȌȊȕ ȓȏȔȌȗȇȒȕȉ, ȉȘșȗȌȞȇȥȠȏȜȘȦ ȉ ȖȗȏȗȕȋȌ.

ǭȌȒȌȎȕ ȕȈȢȞȔȕ ȏȘȖȕȒȣȎȚȥș ȉ ȉȏȋȌ șȇȑȏȜ ȘȖȒȇȉȕȉ, ȑȇȑ ȘșȇȒȣ ȏ 

ȞȚȊȚȔ. Ȅșȏ ȘȖȒȇȉȢ ȕȈȒȇȋȇȥș ȈȕȒȣȟȌȐ ȖȗȕȞȔȕȘșȣȥ ȏ 

ȑȕȗȗȕȎȏȕȔȔȕȐ ȘșȕȐȑȕȘșȣȥ, ȞȌȓ ȍȌȒȌȎȕ. ǩ ȗȌȎȚȒȣșȇșȌ ȘȒȕȍȔȢȜ 

ȖȗȕȝȌȘȘȕȉ, ȑȕșȕȗȢȌ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ, 

ȘȌȊȕȋȔȦ ȉȕ ȉȘȌȓ ȓȏȗȌ ȖȗȕȏȎȉȕȋȦș ȓȏȒȒȏȕȔȢ șȕȔȔ ȞȚȊȚȔȇ ȏ ȘșȇȒȏ.

ǶȗȕȏȎȉȕȋȘșȉȕ ȞȚȊȚȔȇ ȖȗȕȉȕȋȏșȘȦ ȉ ȋȕȓȌȔȔȕȐ ȖȌȞȏ. ǫȕȓȌȔȔȇȦ 

ȖȌȞȣ ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ ȘȕȕȗȚȍȌȔȏȌ ȏȎ ȍȇȗȕȖȗȕȞȔȕȊȕ 

ȓȇșȌȗȏȇȒȇ ȉȢȘȕșȕȐ ȈȕȒȌȌ 30 ȓȌșȗȕȉ. ǩ ȖȗȕȝȌȘȘȌ ȖȗȕȏȎȉȕȋȘșȉȇ 

ȞȚȊȚȔȇ ȘȔȇȞȇȒȇ ȞȌȗȌȎ ȉȌȗȜȔȥȥ ȞȇȘșȣ ȖȌȞȏ ȖȕȕȞȌȗȧȋȔȕ 

ȎȇȊȗȚȍȇȥș ȘȒȌȋȚȥȠȏȌ ȉȌȠȌȘșȉȇ�  

1. ǱȕȑȘ (ȕȘȔȕȉȔȕȐ ȘȕȘșȇȉȔȕȐ ȞȇȘșȣȥ ȦȉȒȦȌșȘȦ ȚȊȒȌȗȕȋ)�

2. ǭȌȒȌȎȔȚȥ ȗȚȋȚ (ȞȇȠȌ ȉȘȌȊȕ Ș ȤșȕȐ ȝȌȒȣȥ ȏȘȖȕȒȣȎȚȥșȘȦ 

ȊȌȓȇșȏș ()e O ) ȏȒȏ ȓȇȊȔȌșȏș ()e O ))�2 3 3 4

3. ǯȎȉȌȘșȔȦȑ.

ǪȌȓȇșȏș

ǳȇȊȔȌșȏș

ǲȏȓȕȔȏș

Ƕȏȗȏș

ǳȏȔȌȗȇȒ

)e O2 3

)e O3 4

)e O  Ã nH O2 3 2

)e62

ǵȘȔȕȉȔȕȐ ȑȕȓȖȕȔȌȔș

t

t

ǩ ȔȏȍȔȥȥ ȞȇȘșȣ ȖȌȞȏ ȉȋȚȉȇȌșȘȦ ȔȇȊȗȌșȢȐ ȉȕȎȋȚȜ. Ƕȗȏ Ȥșȕȓ 

ȖȕȘȒȌȋȕȉȇșȌȒȣȔȕ ȖȗȕȏȘȜȕȋȦș ȘȒȌȋȚȥȠȏȌ ȖȗȕȝȌȘȘȢ�

1. ǱȕȑȘ ȘȊȕȗȇȌș, ȉȘșȚȖȇȦ ȉ ȗȌȇȑȝȏȥ Ș ȑȏȘȒȕȗȕȋȕȓ ȉ ȘȕȘșȇȉȌ ȊȕȗȦȞȌȊȕ 

ȉȕȎȋȚȜȇ. ǩ ȖȗȕȝȌȘȘȌ ȊȕȗȌȔȏȦ ȉȢȋȌȒȦȌșȘȦ șȌȖȒȕșȇ�

șȉ   Ȋ  ⟶ 2 (Ȋ)2 2C( ) + O ( ) CO

2. ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȗȌȇȊȏȗȚȌș Ș ȑȕȑȘȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ 

ȓȕȔȕȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ�

C( ) + O ( ) 2COșȉ   C Ȋ  ⟶ (Ȋ)2

3. ǳȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȉȕȘȘșȇȔȇȉȒȏȉȇȌș ȍȌȒȌȎȕ ȏȎ ȗȚȋȢ. ǩ Ȥșȕ ȉȗȌȓȦ 

ȍȌȒȌȎȕ ȔȇȑȇȖȒȏȉȇȌșȘȦ ȉ ȍȏȋȑȕȓ ȉȏȋȌ ȉ ȔȏȍȔȌȐ ȞȇȘșȏ ȖȌȞȏ�

)e O șȉ   3C Ȋ  ⟶ 2)e(ȍ) + 3 (Ȋ)2 3 2( ) + O( ) CO

Ƕȗȏ ȖȕȒȚȞȌȔȏȏ ȞȚȊȚȔȇ ȏȘȖȕȒȣȎȚȌșȘȦ șȇȑȍȌ ȏȎȉȌȘșȔȦȑ. ǬȊȕ ȋȕȈȇȉȒȦȥș 

ȋȒȦ ȕșȋȌȒȌȔȏȦ ȖȌȘȑȇ (6LO ), ȘȕȋȌȗȍȇȠȌȊȕȘȦ ȉ ȍȌȒȌȎȔȕȐ ȗȚȋȌ. ǹȇȑ, Ȗȗȏ 2

ȉȢȘȕȑȕȐ șȌȓȖȌȗȇșȚȗȌ ȏȎȉȌȘșȔȦȑ (ǸȇǸǵ ) ȗȇȎȒȇȊȇȌșȘȦ�3

C ( ) COaCO șȉ  ⟶ CaO(șȉ) + (Ȋ)3 2

ǵȈȗȇȎȕȉȇȉȟȏȐȘȦ ȉ ȗȌȎȚȒȣșȇșȌ ȤșȕȐ ȗȌȇȑȝȏȏ ȕȑȘȏȋ ȑȇȒȣȝȏȦ 

ȉȎȇȏȓȕȋȌȐȘșȉȚȌș Ș 6LO , ȕȈȗȇȎȚȦ ȒȌȊȑȕȖȒȇȉȑȏȐ ȟȒȇȑ�2

C ( )aO șȉ  + 6LO (șȉ) ⟶ Ca6LO (ȍ) 2 3

t

t

t

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

ȖȌȗȌȜȕȋȔȢȌ ȤȒȌȓȌȔșȢ,

ȍȌȒȌȎȕ, ȞȚȊȚȔ, ȘșȇȒȣ,

țȒȥȘ, ȟȒȇȑ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǸǺǲȃǻǧǹ 

ǳǬǫǯ(,,)

ǸǺǲȃǻǧǹ 

ǴǯǱǬǲȆ(,,)

ǼǲǵǷǯǫ ǭǬǲǬǮǧ(,,,)

ǸȕȌȋȏȔȌȔȏȦ ȖȌȗȌȜȕȋȔȢȜ              
ȤȒȌȓȌȔșȕȉ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ 
ȉ ȊȕȔȞȇȗȔȕȓ ȋȌȒȌ (ȊȒȇȎȚȗȕȉȑȇ 
ȑȌȗȇȓȏȑȏ).

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

ǫȕȓȌȔȔȇȦ ȖȌȞȣ

ȊȕȗȦȞȏȐ

ȉȕȎȋȚȜ

ȖȕȒȚȞȌȔȔȢȐ  ȓȕȔȕȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ  ȖȕȋȔȏȓȇȌșȘȦ 

ȉȉȌȗȜ (800�C)

ȕȈȗȇȎȚȌșȘȦ  ȋȏȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ  ȏ  ȋȉȏȍȌșȘȦ 

ȉȉȌȗȜ (1400�C)

ȍȏȋȑȏȐ

ȟȒȇȑ

ȍȏȋȑȕȌ

ȍȌȒȌȎȕ

ȎȇȊȗȚȎȕȞȔȢȐ

ȈȚȔȑȌȗ

ȕșȉȕȋ 

ȕșȗȇȈȕșȇȔȔȢȜ 

ȊȇȎȕȉ

ȖȕȒȚȞȌȔȔȕȌ  ȍȌȒȌȎȕ  

ȕȖȚȘȑȇȌșȘȦ  ȉȔȏȎ 

(400�C)
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ǿȒȇȑ ȘȕȈȏȗȇȌș ȉ ȘȌȈȦ ȖȗȏȓȌȘȏ, ȘȕȋȌȗȍȇȠȏȌȘȦ ȉ ȗȚȋȌ. ǵȔ ȘȕȈȏȗȇȌșȘȦ Ȕȇ ȖȕȉȌȗȜȔȕȘșȏ ȗȇȘȖȒȇȉȒȌȔȔȕȊȕ 

ȍȌȒȌȎȇ, ȎȇȠȏȠȇȦ ȌȊȕ ȕș ȕȑȏȘȒȌȔȏȦ, ȚȋȇȒȦȌșȘȦ ȏȎ ȖȌȞȏ ȕșȋȌȒȣȔȕ  ȏ ȔȌ ȘȓȌȟȏȉȇȌșȘȦ Ș ȘȕȘșȇȉȕȓ ȞȚȊȚȔȇ. 

ǶȕȒȚȞȌȔȔȢȐ ȍȏȋȑȏȐ ȞȚȊȚȔ ȎȇȒȏȉȇȥș ȉ țȕȗȓȢ ȏ ȏȘȖȕȒȣȎȚȥș ȋȒȦ ȏȎȊȕșȕȉȒȌȔȏȦ ȗȇȎȔȕȕȈȗȇȎȔȕȊȕ 

ȕȈȕȗȚȋȕȉȇȔȏȦ (ȕșȕȖȏșȌȒȣȔȢȜ ȈȇșȇȗȌȐ, șȗȚȈ, ȈȇȒȒȕȔȕȉ ȋȒȦ ȘȍȇșȕȊȕ ȊȇȎȇ, ȖȗȌȋȓȌșȕȉ ȋȕȓȇȟȔȌȊȕ ȕȈȏȜȕȋȇ 

ȏ ș.ȋ.). ǩ ȖȗȕȝȌȘȘȌ ȖȗȕȏȎȉȕȋȘșȉȇ ȞȚȊȚȔȇ ȔȌ ȚȋȇȧșȘȦ  ȖȕȒȔȕȘșȣȥ ȕșȋȌȒȏșȣ ȕș ȍȌȒȌȎȇ ȖȕȘșȕȗȕȔȔȏȌ 

ȖȗȏȓȌȘȏ� Ȗȕȓȏȓȕ ȍȌȒȌȎȇ ȉ ȘȕȘșȇȉȌ ȞȚȊȚȔȇ ȕȘșȇȧșȘȦ ȋȕ 5% ȚȊȒȌȗȕȋȇ, ȇ șȇȑȍȌ ȖȗȏȓȌȘȏ ȑȗȌȓȔȏȦ, 

țȕȘțȕȗȇ ȏ ȘȌȗȢ. Ƕȕ ȤșȕȐ ȖȗȏȞȏȔȌ ȞȚȊȚȔ, ȔȌȘȓȕșȗȦ Ȕȇ șȕ, Ȟșȕ ȦȉȒȦȌșȘȦ șȉȧȗȋȢȓ ȓȇșȌȗȏȇȒȕȓ, 

ȕșȔȕȘȏșȌȒȣȔȕ ȜȗȚȖȕȑ. ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȞȚȊȚȔ ȖȌȗȌȗȇȈȇșȢȉȇȥș ȉ ȘșȇȒȣ. Ǹ ȤșȕȐ ȝȌȒȣȥ ȏȎ ȞȚȊȚȔȇ 

ȚȋȇȒȦȥș ȞȇȘșȣ ȏȓȌȥȠȏȜȘȦ ȖȗȏȓȌȘȌȐ. ǫȒȦ ȤșȕȊȕ�

• ǭȏȋȑȏȐ ȞȚȊȚȔ ȎȇȒȏȉȇȌșȘȦ ȉ ȖȌȞȣ, ȔȇȎȢȉȇȌȓȚȥ ȑȏȘȒȕȗȕȋȔȢȓ ȑȕȔȉȌȗșȌȗȕȓ. 

• ǩ ȖȌȞȣ ȖȕȋȇȌșȘȦ ȑȏȘȒȕȗȕȋ, ȚȊȒȌȗȕȋ ȏ ȘȌȗȇ ȖȗȌȉȗȇȠȇȥșȘȦ ȘȕȕșȉȌșȘșȉȌȔȔȕ ȉ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ 

ȋȏȕȑȘȏȋ ȘȌȗȢ, ȑȕșȕȗȢȌ ȉȢȋȌȒȦȥșȘȦ ȉ ȉȏȋȌ ȊȇȎȕȉ. ǱȏȘȒȕȗȕȋ șȇȑȍȌ ȉȎȇȏȓȕȋȌȐȘșȉȚȌș Ș țȕȘțȕȗȕȓ ȏ 

ȑȗȌȓȔȏȌȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȘȕȕșȉȌșȘșȉȌȔȔȕ ȖȌȔșȇȕȑȘȏȋȇ  ȋȏțȕȘțȕȗȇ ȏ ȋȏȕȑȘȏȋȇ ȑȗȌȓȔȏȦ.

• ǮȇșȌȓ ȉ ȖȌȞȣ ȋȕȈȇȉȒȦȥș ȑȇȗȈȕȔȇș ȑȇȒȣȝȏȦ.  ǵȔ ȗȌȇȊȏȗȚȌș Ș ȋȏȕȑȘȏȋȕȓ ȑȗȌȓȔȏȦ ȏ ȖȌȔșȇȕȑȘȏȋȕȓ 

ȋȏțȕȘțȕȗȇ, ȕȈȗȇȎȚȦ ȟȒȇȑ.

Примените полученные знания

1. ǫȕȓȌȔȔȢȐ ȊȇȎ ȘȕȘșȕȏș ȏȎ CO, N ȏ CO . ǮȔȇȦ, Ȟșȕ ȘȗȌȋȔȦȦ ȓȕȒȦȗȔȇȦ ȓȇȘȘȇ ȋȕȓȌȔȔȕȊȕ ȊȇȎȇ ȘȕȘșȇȉȒȦȌș 2  2

30 Ȋ�ȓȕȒȣ, ȗȇȘȘȞȏșȇȐșȌ ȓȇȘȘȕȉȚȥ ȋȕȒȥ (ȉ %) ȘȕȋȌȗȍȇȠȌȊȕȘȦ ȉ ȌȊȕ ȘȕȘșȇȉȌ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ. 

2. ǸȑȕȒȣȑȕ șȕȔȔ ȍȌȒȌȎȇ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȏȎ 400 șȕȔȔ ȗȚȋȢ, ȘȕȋȌȗȍȇȠȌȐ 80% )e O , ȌȘȒȏ ȉȢȜȕȋ ȖȗȕȋȚȑșȇ 2 3

ȘȕȘșȇȉȒȦȌș 50%"

Проверьте полученные знания
1. ǶȗȏȉȌȋȏșȌ ȔȌȘȑȕȒȣȑȕ ȖȗȏȓȌȗȕȉ ȖȌȗȌȜȕȋȔȢȜ ȤȒȌȓȌȔșȕȉ. Ƕȕ ȑȇȑȏȓ ȘȉȕȐȘșȉȇȓ Ȥșȏ ȤȒȌȓȌȔșȢ 

ȕșȒȏȞȇȥșȘȦ ȕș ȠȌȒȕȞȔȢȜ ȏ ȠȌȒȕȞȔȕȎȌȓȌȒȣȔȢȜ ȓȌșȇȒȒȕȉ"

2. ǩ ȉȏȋȌ ȑȇȑȏȜ ȓȏȔȌȗȇȒȕȉ ȍȌȒȌȎȕ ȉȘșȗȌȞȇȌșȘȦ ȉ ȖȗȏȗȕȋȌ" ǱȇȑȕȉȢ ȜȏȓȏȞȌȘȑȏȌ țȕȗȓȚȒȢ ȤșȏȜ 

ȓȏȔȌȗȇȒȕȉ"

3. ǵȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȦȓȏ ȖȗȕȝȌȘȘ ȖȗȕȏȎȉȕȋȘșȉȇ ȞȚȊȚȔȇ.

4. ǱȇȑȏȌ ȓȌșȇȒȒȢ Ȗȕȓȏȓȕ ȍȌȒȌȎȇ ȏȘȖȕȒȣȎȚȥșȘȦ ȋȒȦ ȖȗȕȏȎȉȕȋȘșȉȇ ȔȌȗȍȇȉȌȥȠȌȐ ȘșȇȒȏ"

5. Ǳȇȑ ȏȎ ȞȚȊȚȔȇ ȖȕȒȚȞȇȥș ȘșȇȒȣ"

6. ǶȕȞȌȓȚ ȔȏȎȑȕȚȊȒȌȗȕȋȏȘșȇȦ ȘșȇȒȣ ȖȗȕȞȔȌȌ ȍȌȒȌȎȇ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

ǱȏȘȒȕȗȕȋȔȢȐ 
ȑȕȔȉȌȗșȌȗ

ȑȏȘȒȕȗȕȋ

ȑȕȍȚȜ 
ȏȎ ȍȇȗȕȖȗȕȞȔȕȐ
ȘșȇȒȏ

ȍȏȋȑȇȦ ȘșȇȒȣ
ȟȒȇȑ

4.5 ǱȕȗȗȕȎȏȦ

Ƕȕȋ ȉȕȎȋȌȐȘșȉȏȌȓ ȜȏȓȏȞȌȘȑȏȜ ȉȌȠȌȘșȉ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȉȕȎȋȚȜȌ,  
ȇ șȇȑȍȌ ȋȕȍȋȦ, ȘȔȌȊȇ ȏ ȖȕȞȉȌȔȔȕȐ ȉȒȇȊȏ ȓȌșȇȒȒȏȞȌȘȑȏȌ 
ȓȇșȌȗȏȇȒȢ ȖȕȘșȌȖȌȔȔȕ ȗȇȎȗȚȟȇȥșȘȦ ȏ ȖȕȋȉȌȗȊȇȥșȘȦ ȖȗȕȝȌȘȘȚ 
ȑȕȗȗȕȎȏȏ (FRUURVLR Ȕȇ ȒȇșȢȔȏ ȕȎȔȇȞȇȌș “ȗȇȎȡȌȋȇȔȏȌ”).

ǩ ȕȑȗȚȍȇȥȠȌȐ ȔȇȘ ȘȗȌȋȌ ȓȔȕȊȏȌ ȖȗȌȋȓȌșȢ, ȕȘȕȈȌȔȔȕ ȓȌșȇȒȒȏȞȌȘȑȏȌ ȏȎȋȌȒȏȦ, Șȕ 

ȉȗȌȓȌȔȌȓ ȖȕȘșȌȖȌȔȔȕ ȏȎȔȇȟȏȉȇȥșȘȦ Ȗȕȋ ȉȕȎȋȌȐȘșȉȏȌȓ ȉȔȌȟȔȌȐ ȘȗȌȋȢ ȏ șȌȗȦȥș 

Șȉȕȏ ȖȌȗȉȕȔȇȞȇȒȣȔȢȌ ȑȇȞȌȘșȉȇ. ǯȎȋȌȒȏȦ ȏȎ ȍȌȒȌȎȇ ȏ ȌȊȕ ȘȖȒȇȉȕȉ – ȞȚȊȚȔȇ ȏ ȘșȇȒȏ – 

șȇȑȍȌ ȖȕȋȉȌȗȊȇȥșȘȦ ȖȗȕȝȌȘȘȚ ȗȍȇȉȒȌȔȏȦ ȞȌȗȌȎ ȕȖȗȌȋȌȒȧȔȔȢȐ Șȗȕȑ. Ȅșȕș ȖȗȕȝȌȘȘ 

ȘȔȏȍȇȌș ȖȗȕȞȔȕȘșȣ ȓȌșȇȒȒȇ, ȚȜȚȋȟȇȌș ȌȊȕ ȉȔȌȟȔȏȐ ȉȏȋ ȏ ȘȕȑȗȇȠȇȌș Șȗȕȑ ȘȒȚȍȈȢ.

ǱȕȗȗȕȎȏȦ – Ȥșȕ ȗȇȎȗȚȟȌȔȏȌ ȓȌșȇȒȒȕȉ ȏ ȏȜ ȘȖȒȇȉȕȉ 
ȉ ȗȌȎȚȒȣșȇșȌ ȉȕȎȋȌȐȘșȉȏȦ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ. 

ǩȕ ȉȗȌȓȦ ȑȕȗȗȕȎȏȏ ȓȌșȇȒȒȕȉ ȏ ȘȖȒȇȉȕȉ ȖȗȕȏȘȜȕȋȦș ȕȑȏȘȒȏșȌȒȣȔȕ-ȉȕȘȘșȇȔȕȉȏșȌȒȣȔȢȌ ȗȌȇȑȝȏȏ.                  

ǩ ȗȌȎȚȒȣșȇșȌ ȤșȏȜ ȗȌȇȑȝȏȐ ȇșȕȓȢ ȓȌșȇȒȒȕȉ ȕȑȏȘȒȦȥșȘȦ Ȗȕȋ ȉȕȎȋȌȐȘșȉȏȌȓ ȉȌȠȌȘșȉ, 

ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȌ. ǩ Ȥșȕș ȓȕȓȌȔș ȓȌșȇȒȒ ȏȎ ȘȉȕȈȕȋȔȕȊȕ ȘȕȘșȕȦȔȏȦ ȖȌȗȌȜȕȋȏș 

ȉ ȜȏȓȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦ – ȕȑȘȏȋȢ, ȜȒȕȗȏȋȢ, ȘȚȒȣțȏȋȢ, ȊȏȋȗȕȑȘȏȋȢ ȏ ș.ȋ.

• Ǹ ȞȌȓ ȘȉȦȎȇȔȕ ȗȍȇȉȒȌȔȏȌ ȍȌȒȌȎȇ" • ǶȕȞȌȓȚ ȔȌȑȕșȕȗȢȌ ȓȌșȇȒȒȢ ȔȌ ȗȍȇȉȌȥș"

ǱȇȑȏȌ țȇȑșȕȗȢ ȉȒȏȦȥș Ȕȇ ȑȕȗȗȕȎȏȥ"
ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȖȗȕȈȏȗȑȏ, ȍȌȒȌȎȔȢȌ ȊȉȕȎȋȏ, ȜȒȕȗȏȋ ȑȇȒȣȝȏȦ, ȗȇȘșȏșȌȒȣȔȕȌ ȓȇȘȒȕ, 
ȋȏȘșȏȒȒȏȗȕȉȇȔȔȇȦ ȉȕȋȇ, ȗȇȘșȉȕȗ ȖȕȉȇȗȌȔȔȕȐ ȘȕȒȏ. 

ǩ ȑȇȍȋȚȥ ȏȎ ȞȌșȢȗȌȜ ȖȗȕȈȏȗȕȑ ȖȕȓȌȘșȏșȌ Ȗȕ ȕȋȔȕȓȚ ȍȌȒȌȎȔȕȓȚ ȊȉȕȎȋȥ ȕȋȏȔȇȑȕȉȕȊȕ ȗȇȎȓȌȗȇ.

ǫȕȈȇȉȣșȌ ȉ 1-ȥ ȖȗȕȈȏȗȑȚ ȔȌȓȔȕȊȕ ȈȌȎȉȕȋȔȕȐ ȘȕȒȏ ȜȒȕȗȏȋȇ ȑȇȒȣȝȏȦ (ȜȒȕȗȏȋ ȑȇȒȣȝȏȦ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȖȕȊȒȕȠȌȔȏȦ Ȗȇȗȕȉ ȉȕȋȢ ȏȎ ȉȕȎȋȚȜȇ) ȏ ȎȇȑȗȕȐșȌ ȊȕȗȒȢȟȑȕ ȖȗȕȈȑȕȐ. ǩȕ 2-ȥ 

ȖȗȕȈȏȗȑȚ ȋȕȈȇȉȣșȌ ȑȏȖȦȞȧȔȚȥ ȋȏȘșȏȒȒȏȗȕȉȇȔȔȚȥ ȉȕȋȚ ȏ 5–6 ȓȒ ȗȇȘșȏșȌȒȣȔȕȊȕ ȓȇȘȒȇ șȇȑ, 

ȞșȕȈȢ ȍȌȒȌȎȔȢȐ ȊȉȕȎȋȣ ȈȢȒ ȖȕȒȔȕȘșȣȥ ȖȕȑȗȢș, ȇ ȎȇșȌȓ ȎȇȑȗȕȐșȌ ȊȕȗȒȢȟȑȕ ȖȗȕȈȏȗȑȏ ȖȗȕȈȑȕȐ. 
ǩ 3-ȥ ȖȗȕȈȏȗȑȚ ȋȕȈȇȉȣșȌ ȋȏȘșȏȒȒȏȗȕȉȇȔȔȚȥ ȉȕȋȚ 

ȏ ȎȇȑȗȕȐșȌ ȊȕȗȒȢȟȑȕ ȖȗȕȈȏȗȑȏ ȖȗȕȈȑȕȐ. ǩ 4-ȥ 

ȖȗȕȈȏȗȑȚ ȋȕȈȇȉȣșȌ ȔȌȓȔȕȊȕ ȗȇȘșȉȕȗȇ ȖȕȉȇȗȌȔȔȕȐ 

ȘȕȒȏ ȏ ȎȇȑȗȕȐșȌ ȊȕȗȒȢȟȑȕ ȖȗȕȈȏȗȑȏ ȖȗȕȈȑȕȐ.

ǵȈȘȚȋȏșȌ�

1. ǩ ȑȇȑȕȓ ȘȒȚȞȇȌ ȑȕȗȗȕȎȏȦ ȍȌȒȌȎȔȕȊȕ 
ȊȉȕȎȋȦ ȖȗȕȏȎȕȟȒȇ ȉ ȈȕȒȣȟȌȐ ȘșȌȖȌȔȏ� ȇ ȉ 
ȑȇȑȕȓ ² ȉ ȓȌȔȣȟȌȐ"  

2. ǪȋȌ ȑȕȗȗȕȎȏȦ ȖȗȕȏȘȜȕȋȏȒȇ ȈȢȘșȗȌȌ ² ȉ 
ȋȏȘșȏȒȒȏȗȕȉȇȔȔȕȐ ȉȕȋȌ ȏȒȏ ȉ ȗȇȘșȉȕȗȌ 
ȖȕȉȇȗȌȔȔȕȐ ȘȕȒȏ"

3. Ǹ ȑȇȑȕȐ ȝȌȒȣȥ ȏȘȖȕȒȣȎȚȌșȘȦ 
ȗȇȘșȏșȌȒȣȔȕȌ ȓȇȘȒȕ"

Ƕȗȏ ȋȕȈȇȉȒȌȔȏȏ ȓȇȒȕȊȕ ȑȕȒȏȞȌȘșȉȇ ȚȊȒȌȗȕȋȇ ȑ ȍȌȒȌȎȚ 

ȖȕȒȚȞȇȥș ȒȧȊȑȏȌ ȏ ȖȗȕȞȔȢȌ ȘșȇȒȏ. ǲȧȊȑȏȌ ȘșȇȒȏ 

ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȑȕȗȇȈȒȌȐ, ȇȉșȕȓȕȈȏȒȌȐ, 

ȓȇȟȏȔ, ȜȕȒȕȋȏȒȣȔȏȑȕȉ ȏ ș.ȋ. Ƕȗȏ ȋȕȈȇȉȒȌȔȏȏ ȑ ȍȌȒȌȎȚ 

ȔȏȑȌȒȦ ȏ Ȝȗȕȓȇ ȖȕȒȚȞȇȥș ȔȌȗȍȇȉȌȥȠȚȥ ȘșȇȒȣ. ǯȎ 

șȇȑȕȐ ȘșȇȒȏ ȏȎȊȕșȇȉȒȏȉȇȥș ȑȚȜȕȔȔȚȥ Țșȉȇȗȣ, 

ȓȌȋȏȝȏȔȘȑȏȌ ȖȗȏȔȇȋȒȌȍȔȕȘșȏ, ȕȈȕȗȚȋȕȉȇȔȏȌ ȋȒȦ 

ȜȏȓȏȞȌȘȑȕȐ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏ ș.ȋ.

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

ȑȕȗȗȕȎȏȦ, ȗȍȇȉȒȌȔȏȌ͕

ȜȏȓȏȞȌȘȑȇȦ ȑȕȗȗȕȎȏȦ, 

ȤȒȌȑșȗȕȜȏȓȏȞȌȘȑȇȦ 

ȑȕȗȗȕȎȏȦ  

ǱȒȥ-
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 ǮȔȇȌșȌ Ȓȏ ȉȢ" ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȑȏȘȒȕȗȕȋȔȕ-ȑȕȔȉȌȗșȌȗȔȢȓ ȘȖȕȘȕȈȕȓ ȉȘȌȊȕ Ȏȇ 40 ȓȏȔȚș 

ȖȗȕȏȎȉȕȋȏșȘȦ ȕȑȕȒȕ 350 șȕȔȔ ȘșȇȒȏ ȘȗȌȋȔȌȊȕ ȑȇȞȌȘșȉȇ.

ȉȢȜȕȋ 

ȕșȗȇȈȕșȇȔȔȢȜ ȊȇȎȕȉ
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ǿȒȇȑ ȘȕȈȏȗȇȌș ȉ ȘȌȈȦ ȖȗȏȓȌȘȏ, ȘȕȋȌȗȍȇȠȏȌȘȦ ȉ ȗȚȋȌ. ǵȔ ȘȕȈȏȗȇȌșȘȦ Ȕȇ ȖȕȉȌȗȜȔȕȘșȏ ȗȇȘȖȒȇȉȒȌȔȔȕȊȕ 

ȍȌȒȌȎȇ, ȎȇȠȏȠȇȦ ȌȊȕ ȕș ȕȑȏȘȒȌȔȏȦ, ȚȋȇȒȦȌșȘȦ ȏȎ ȖȌȞȏ ȕșȋȌȒȣȔȕ  ȏ ȔȌ ȘȓȌȟȏȉȇȌșȘȦ Ș ȘȕȘșȇȉȕȓ ȞȚȊȚȔȇ. 

ǶȕȒȚȞȌȔȔȢȐ ȍȏȋȑȏȐ ȞȚȊȚȔ ȎȇȒȏȉȇȥș ȉ țȕȗȓȢ ȏ ȏȘȖȕȒȣȎȚȥș ȋȒȦ ȏȎȊȕșȕȉȒȌȔȏȦ ȗȇȎȔȕȕȈȗȇȎȔȕȊȕ 

ȕȈȕȗȚȋȕȉȇȔȏȦ (ȕșȕȖȏșȌȒȣȔȢȜ ȈȇșȇȗȌȐ, șȗȚȈ, ȈȇȒȒȕȔȕȉ ȋȒȦ ȘȍȇșȕȊȕ ȊȇȎȇ, ȖȗȌȋȓȌșȕȉ ȋȕȓȇȟȔȌȊȕ ȕȈȏȜȕȋȇ 

ȏ ș.ȋ.). ǩ ȖȗȕȝȌȘȘȌ ȖȗȕȏȎȉȕȋȘșȉȇ ȞȚȊȚȔȇ ȔȌ ȚȋȇȧșȘȦ  ȖȕȒȔȕȘșȣȥ ȕșȋȌȒȏșȣ ȕș ȍȌȒȌȎȇ ȖȕȘșȕȗȕȔȔȏȌ 

ȖȗȏȓȌȘȏ� Ȗȕȓȏȓȕ ȍȌȒȌȎȇ ȉ ȘȕȘșȇȉȌ ȞȚȊȚȔȇ ȕȘșȇȧșȘȦ ȋȕ 5% ȚȊȒȌȗȕȋȇ, ȇ șȇȑȍȌ ȖȗȏȓȌȘȏ ȑȗȌȓȔȏȦ, 

țȕȘțȕȗȇ ȏ ȘȌȗȢ. Ƕȕ ȤșȕȐ ȖȗȏȞȏȔȌ ȞȚȊȚȔ, ȔȌȘȓȕșȗȦ Ȕȇ șȕ, Ȟșȕ ȦȉȒȦȌșȘȦ șȉȧȗȋȢȓ ȓȇșȌȗȏȇȒȕȓ, 

ȕșȔȕȘȏșȌȒȣȔȕ ȜȗȚȖȕȑ. ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȞȚȊȚȔ ȖȌȗȌȗȇȈȇșȢȉȇȥș ȉ ȘșȇȒȣ. Ǹ ȤșȕȐ ȝȌȒȣȥ ȏȎ ȞȚȊȚȔȇ 

ȚȋȇȒȦȥș ȞȇȘșȣ ȏȓȌȥȠȏȜȘȦ ȖȗȏȓȌȘȌȐ. ǫȒȦ ȤșȕȊȕ�

• ǭȏȋȑȏȐ ȞȚȊȚȔ ȎȇȒȏȉȇȌșȘȦ ȉ ȖȌȞȣ, ȔȇȎȢȉȇȌȓȚȥ ȑȏȘȒȕȗȕȋȔȢȓ ȑȕȔȉȌȗșȌȗȕȓ. 

• ǩ ȖȌȞȣ ȖȕȋȇȌșȘȦ ȑȏȘȒȕȗȕȋ, ȚȊȒȌȗȕȋ ȏ ȘȌȗȇ ȖȗȌȉȗȇȠȇȥșȘȦ ȘȕȕșȉȌșȘșȉȌȔȔȕ ȉ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ 

ȋȏȕȑȘȏȋ ȘȌȗȢ, ȑȕșȕȗȢȌ ȉȢȋȌȒȦȥșȘȦ ȉ ȉȏȋȌ ȊȇȎȕȉ. ǱȏȘȒȕȗȕȋ șȇȑȍȌ ȉȎȇȏȓȕȋȌȐȘșȉȚȌș Ș țȕȘțȕȗȕȓ ȏ 

ȑȗȌȓȔȏȌȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȘȕȕșȉȌșȘșȉȌȔȔȕ ȖȌȔșȇȕȑȘȏȋȇ  ȋȏțȕȘțȕȗȇ ȏ ȋȏȕȑȘȏȋȇ ȑȗȌȓȔȏȦ.

• ǮȇșȌȓ ȉ ȖȌȞȣ ȋȕȈȇȉȒȦȥș ȑȇȗȈȕȔȇș ȑȇȒȣȝȏȦ.  ǵȔ ȗȌȇȊȏȗȚȌș Ș ȋȏȕȑȘȏȋȕȓ ȑȗȌȓȔȏȦ ȏ ȖȌȔșȇȕȑȘȏȋȕȓ 

ȋȏțȕȘțȕȗȇ, ȕȈȗȇȎȚȦ ȟȒȇȑ.

Примените полученные знания

1. ǫȕȓȌȔȔȢȐ ȊȇȎ ȘȕȘșȕȏș ȏȎ CO, N ȏ CO . ǮȔȇȦ, Ȟșȕ ȘȗȌȋȔȦȦ ȓȕȒȦȗȔȇȦ ȓȇȘȘȇ ȋȕȓȌȔȔȕȊȕ ȊȇȎȇ ȘȕȘșȇȉȒȦȌș 2  2

30 Ȋ�ȓȕȒȣ, ȗȇȘȘȞȏșȇȐșȌ ȓȇȘȘȕȉȚȥ ȋȕȒȥ (ȉ %) ȘȕȋȌȗȍȇȠȌȊȕȘȦ ȉ ȌȊȕ ȘȕȘșȇȉȌ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ. 

2. ǸȑȕȒȣȑȕ șȕȔȔ ȍȌȒȌȎȇ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȏȎ 400 șȕȔȔ ȗȚȋȢ, ȘȕȋȌȗȍȇȠȌȐ 80% )e O , ȌȘȒȏ ȉȢȜȕȋ ȖȗȕȋȚȑșȇ 2 3

ȘȕȘșȇȉȒȦȌș 50%"

Проверьте полученные знания
1. ǶȗȏȉȌȋȏșȌ ȔȌȘȑȕȒȣȑȕ ȖȗȏȓȌȗȕȉ ȖȌȗȌȜȕȋȔȢȜ ȤȒȌȓȌȔșȕȉ. Ƕȕ ȑȇȑȏȓ ȘȉȕȐȘșȉȇȓ Ȥșȏ ȤȒȌȓȌȔșȢ 

ȕșȒȏȞȇȥșȘȦ ȕș ȠȌȒȕȞȔȢȜ ȏ ȠȌȒȕȞȔȕȎȌȓȌȒȣȔȢȜ ȓȌșȇȒȒȕȉ"

2. ǩ ȉȏȋȌ ȑȇȑȏȜ ȓȏȔȌȗȇȒȕȉ ȍȌȒȌȎȕ ȉȘșȗȌȞȇȌșȘȦ ȉ ȖȗȏȗȕȋȌ" ǱȇȑȕȉȢ ȜȏȓȏȞȌȘȑȏȌ țȕȗȓȚȒȢ ȤșȏȜ 

ȓȏȔȌȗȇȒȕȉ"

3. ǵȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȦȓȏ ȖȗȕȝȌȘȘ ȖȗȕȏȎȉȕȋȘșȉȇ ȞȚȊȚȔȇ.

4. ǱȇȑȏȌ ȓȌșȇȒȒȢ Ȗȕȓȏȓȕ ȍȌȒȌȎȇ ȏȘȖȕȒȣȎȚȥșȘȦ ȋȒȦ ȖȗȕȏȎȉȕȋȘșȉȇ ȔȌȗȍȇȉȌȥȠȌȐ ȘșȇȒȏ"

5. Ǳȇȑ ȏȎ ȞȚȊȚȔȇ ȖȕȒȚȞȇȥș ȘșȇȒȣ"

6. ǶȕȞȌȓȚ ȔȏȎȑȕȚȊȒȌȗȕȋȏȘșȇȦ ȘșȇȒȣ ȖȗȕȞȔȌȌ ȍȌȒȌȎȇ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

ǱȏȘȒȕȗȕȋȔȢȐ 
ȑȕȔȉȌȗșȌȗ

ȑȏȘȒȕȗȕȋ

ȑȕȍȚȜ 
ȏȎ ȍȇȗȕȖȗȕȞȔȕȐ
ȘșȇȒȏ

ȍȏȋȑȇȦ ȘșȇȒȣ
ȟȒȇȑ

4.5 ǱȕȗȗȕȎȏȦ

Ƕȕȋ ȉȕȎȋȌȐȘșȉȏȌȓ ȜȏȓȏȞȌȘȑȏȜ ȉȌȠȌȘșȉ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȉȕȎȋȚȜȌ,  
ȇ șȇȑȍȌ ȋȕȍȋȦ, ȘȔȌȊȇ ȏ ȖȕȞȉȌȔȔȕȐ ȉȒȇȊȏ ȓȌșȇȒȒȏȞȌȘȑȏȌ 
ȓȇșȌȗȏȇȒȢ ȖȕȘșȌȖȌȔȔȕ ȗȇȎȗȚȟȇȥșȘȦ ȏ ȖȕȋȉȌȗȊȇȥșȘȦ ȖȗȕȝȌȘȘȚ 
ȑȕȗȗȕȎȏȏ (FRUURVLR Ȕȇ ȒȇșȢȔȏ ȕȎȔȇȞȇȌș “ȗȇȎȡȌȋȇȔȏȌ”).

ǩ ȕȑȗȚȍȇȥȠȌȐ ȔȇȘ ȘȗȌȋȌ ȓȔȕȊȏȌ ȖȗȌȋȓȌșȢ, ȕȘȕȈȌȔȔȕ ȓȌșȇȒȒȏȞȌȘȑȏȌ ȏȎȋȌȒȏȦ, Șȕ 

ȉȗȌȓȌȔȌȓ ȖȕȘșȌȖȌȔȔȕ ȏȎȔȇȟȏȉȇȥșȘȦ Ȗȕȋ ȉȕȎȋȌȐȘșȉȏȌȓ ȉȔȌȟȔȌȐ ȘȗȌȋȢ ȏ șȌȗȦȥș 

Șȉȕȏ ȖȌȗȉȕȔȇȞȇȒȣȔȢȌ ȑȇȞȌȘșȉȇ. ǯȎȋȌȒȏȦ ȏȎ ȍȌȒȌȎȇ ȏ ȌȊȕ ȘȖȒȇȉȕȉ – ȞȚȊȚȔȇ ȏ ȘșȇȒȏ – 

șȇȑȍȌ ȖȕȋȉȌȗȊȇȥșȘȦ ȖȗȕȝȌȘȘȚ ȗȍȇȉȒȌȔȏȦ ȞȌȗȌȎ ȕȖȗȌȋȌȒȧȔȔȢȐ Șȗȕȑ. Ȅșȕș ȖȗȕȝȌȘȘ 

ȘȔȏȍȇȌș ȖȗȕȞȔȕȘșȣ ȓȌșȇȒȒȇ, ȚȜȚȋȟȇȌș ȌȊȕ ȉȔȌȟȔȏȐ ȉȏȋ ȏ ȘȕȑȗȇȠȇȌș Șȗȕȑ ȘȒȚȍȈȢ.

ǱȕȗȗȕȎȏȦ – Ȥșȕ ȗȇȎȗȚȟȌȔȏȌ ȓȌșȇȒȒȕȉ ȏ ȏȜ ȘȖȒȇȉȕȉ 
ȉ ȗȌȎȚȒȣșȇșȌ ȉȕȎȋȌȐȘșȉȏȦ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ. 

ǩȕ ȉȗȌȓȦ ȑȕȗȗȕȎȏȏ ȓȌșȇȒȒȕȉ ȏ ȘȖȒȇȉȕȉ ȖȗȕȏȘȜȕȋȦș ȕȑȏȘȒȏșȌȒȣȔȕ-ȉȕȘȘșȇȔȕȉȏșȌȒȣȔȢȌ ȗȌȇȑȝȏȏ.                  

ǩ ȗȌȎȚȒȣșȇșȌ ȤșȏȜ ȗȌȇȑȝȏȐ ȇșȕȓȢ ȓȌșȇȒȒȕȉ ȕȑȏȘȒȦȥșȘȦ Ȗȕȋ ȉȕȎȋȌȐȘșȉȏȌȓ ȉȌȠȌȘșȉ, 

ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȌ. ǩ Ȥșȕș ȓȕȓȌȔș ȓȌșȇȒȒ ȏȎ ȘȉȕȈȕȋȔȕȊȕ ȘȕȘșȕȦȔȏȦ ȖȌȗȌȜȕȋȏș 

ȉ ȜȏȓȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦ – ȕȑȘȏȋȢ, ȜȒȕȗȏȋȢ, ȘȚȒȣțȏȋȢ, ȊȏȋȗȕȑȘȏȋȢ ȏ ș.ȋ.

• Ǹ ȞȌȓ ȘȉȦȎȇȔȕ ȗȍȇȉȒȌȔȏȌ ȍȌȒȌȎȇ" • ǶȕȞȌȓȚ ȔȌȑȕșȕȗȢȌ ȓȌșȇȒȒȢ ȔȌ ȗȍȇȉȌȥș"

ǱȇȑȏȌ țȇȑșȕȗȢ ȉȒȏȦȥș Ȕȇ ȑȕȗȗȕȎȏȥ"
ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȖȗȕȈȏȗȑȏ, ȍȌȒȌȎȔȢȌ ȊȉȕȎȋȏ, ȜȒȕȗȏȋ ȑȇȒȣȝȏȦ, ȗȇȘșȏșȌȒȣȔȕȌ ȓȇȘȒȕ, 
ȋȏȘșȏȒȒȏȗȕȉȇȔȔȇȦ ȉȕȋȇ, ȗȇȘșȉȕȗ ȖȕȉȇȗȌȔȔȕȐ ȘȕȒȏ. 

ǩ ȑȇȍȋȚȥ ȏȎ ȞȌșȢȗȌȜ ȖȗȕȈȏȗȕȑ ȖȕȓȌȘșȏșȌ Ȗȕ ȕȋȔȕȓȚ ȍȌȒȌȎȔȕȓȚ ȊȉȕȎȋȥ ȕȋȏȔȇȑȕȉȕȊȕ ȗȇȎȓȌȗȇ.

ǫȕȈȇȉȣșȌ ȉ 1-ȥ ȖȗȕȈȏȗȑȚ ȔȌȓȔȕȊȕ ȈȌȎȉȕȋȔȕȐ ȘȕȒȏ ȜȒȕȗȏȋȇ ȑȇȒȣȝȏȦ (ȜȒȕȗȏȋ ȑȇȒȣȝȏȦ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȖȕȊȒȕȠȌȔȏȦ Ȗȇȗȕȉ ȉȕȋȢ ȏȎ ȉȕȎȋȚȜȇ) ȏ ȎȇȑȗȕȐșȌ ȊȕȗȒȢȟȑȕ ȖȗȕȈȑȕȐ. ǩȕ 2-ȥ 

ȖȗȕȈȏȗȑȚ ȋȕȈȇȉȣșȌ ȑȏȖȦȞȧȔȚȥ ȋȏȘșȏȒȒȏȗȕȉȇȔȔȚȥ ȉȕȋȚ ȏ 5–6 ȓȒ ȗȇȘșȏșȌȒȣȔȕȊȕ ȓȇȘȒȇ șȇȑ, 

ȞșȕȈȢ ȍȌȒȌȎȔȢȐ ȊȉȕȎȋȣ ȈȢȒ ȖȕȒȔȕȘșȣȥ ȖȕȑȗȢș, ȇ ȎȇșȌȓ ȎȇȑȗȕȐșȌ ȊȕȗȒȢȟȑȕ ȖȗȕȈȏȗȑȏ ȖȗȕȈȑȕȐ. 
ǩ 3-ȥ ȖȗȕȈȏȗȑȚ ȋȕȈȇȉȣșȌ ȋȏȘșȏȒȒȏȗȕȉȇȔȔȚȥ ȉȕȋȚ 

ȏ ȎȇȑȗȕȐșȌ ȊȕȗȒȢȟȑȕ ȖȗȕȈȏȗȑȏ ȖȗȕȈȑȕȐ. ǩ 4-ȥ 

ȖȗȕȈȏȗȑȚ ȋȕȈȇȉȣșȌ ȔȌȓȔȕȊȕ ȗȇȘșȉȕȗȇ ȖȕȉȇȗȌȔȔȕȐ 

ȘȕȒȏ ȏ ȎȇȑȗȕȐșȌ ȊȕȗȒȢȟȑȕ ȖȗȕȈȏȗȑȏ ȖȗȕȈȑȕȐ.

ǵȈȘȚȋȏșȌ�

1. ǩ ȑȇȑȕȓ ȘȒȚȞȇȌ ȑȕȗȗȕȎȏȦ ȍȌȒȌȎȔȕȊȕ 
ȊȉȕȎȋȦ ȖȗȕȏȎȕȟȒȇ ȉ ȈȕȒȣȟȌȐ ȘșȌȖȌȔȏ� ȇ ȉ 
ȑȇȑȕȓ ² ȉ ȓȌȔȣȟȌȐ"  

2. ǪȋȌ ȑȕȗȗȕȎȏȦ ȖȗȕȏȘȜȕȋȏȒȇ ȈȢȘșȗȌȌ ² ȉ 
ȋȏȘșȏȒȒȏȗȕȉȇȔȔȕȐ ȉȕȋȌ ȏȒȏ ȉ ȗȇȘșȉȕȗȌ 
ȖȕȉȇȗȌȔȔȕȐ ȘȕȒȏ"

3. Ǹ ȑȇȑȕȐ ȝȌȒȣȥ ȏȘȖȕȒȣȎȚȌșȘȦ 
ȗȇȘșȏșȌȒȣȔȕȌ ȓȇȘȒȕ"

Ƕȗȏ ȋȕȈȇȉȒȌȔȏȏ ȓȇȒȕȊȕ ȑȕȒȏȞȌȘșȉȇ ȚȊȒȌȗȕȋȇ ȑ ȍȌȒȌȎȚ 

ȖȕȒȚȞȇȥș ȒȧȊȑȏȌ ȏ ȖȗȕȞȔȢȌ ȘșȇȒȏ. ǲȧȊȑȏȌ ȘșȇȒȏ 

ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȑȕȗȇȈȒȌȐ, ȇȉșȕȓȕȈȏȒȌȐ, 

ȓȇȟȏȔ, ȜȕȒȕȋȏȒȣȔȏȑȕȉ ȏ ș.ȋ. Ƕȗȏ ȋȕȈȇȉȒȌȔȏȏ ȑ ȍȌȒȌȎȚ 

ȔȏȑȌȒȦ ȏ Ȝȗȕȓȇ ȖȕȒȚȞȇȥș ȔȌȗȍȇȉȌȥȠȚȥ ȘșȇȒȣ. ǯȎ 

șȇȑȕȐ ȘșȇȒȏ ȏȎȊȕșȇȉȒȏȉȇȥș ȑȚȜȕȔȔȚȥ Țșȉȇȗȣ, 

ȓȌȋȏȝȏȔȘȑȏȌ ȖȗȏȔȇȋȒȌȍȔȕȘșȏ, ȕȈȕȗȚȋȕȉȇȔȏȌ ȋȒȦ 

ȜȏȓȏȞȌȘȑȕȐ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏ ș.ȋ.

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

ȑȕȗȗȕȎȏȦ, ȗȍȇȉȒȌȔȏȌ͕

ȜȏȓȏȞȌȘȑȇȦ ȑȕȗȗȕȎȏȦ, 

ȤȒȌȑșȗȕȜȏȓȏȞȌȘȑȇȦ 

ȑȕȗȗȕȎȏȦ  

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ
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Ȍ
Ȧ
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Ȕ
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ȣ
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ȉȇȔȔȇȦ ȉȕȋȇ

ǫȏȘșȏȒȒȏȗȕ-

ȉȇȔȔȇȦ ȉȕȋȇ

ǩȌȠȌȘșȉȕ, ȖȕȊȒȕȠȇ-

ȥȠȌȌ ȖȇȗȢ ȉȕȋȢ

ǷȇȘșȉȕȗ ȖȕȉȇȗȌȔ-
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 ǮȔȇȌșȌ Ȓȏ ȉȢ" ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȑȏȘȒȕȗȕȋȔȕ-ȑȕȔȉȌȗșȌȗȔȢȓ ȘȖȕȘȕȈȕȓ ȉȘȌȊȕ Ȏȇ 40 ȓȏȔȚș 

ȖȗȕȏȎȉȕȋȏșȘȦ ȕȑȕȒȕ 350 șȕȔȔ ȘșȇȒȏ ȘȗȌȋȔȌȊȕ ȑȇȞȌȘșȉȇ.

ȉȢȜȕȋ 

ȕșȗȇȈȕșȇȔȔȢȜ ȊȇȎȕȉ
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ǱȕȗȗȕȎȏȥ ȖȕȋȗȇȎȋȌȒȦȥș Ȕȇ ȋȉȇ ȉȏȋȇ� ȜȏȓȏȞȌȘȑȚȥ ȑȕȗȗȕȎȏȥ ȏ 

ȤȒȌȑșȗȕȜȏȓȏȞȌȘȑȚȥ ȑȕȗȗȕȎȏȥ. 

ǼȏȓȏȞȌȘȑȇȦ ȑȕȗȗȕȎȏȦ – Ȥșȕ ȗȇȎȗȚȟȌȔȏȌ ȓȌșȇȒȒȇ ȉ ȗȌȎȚȒȣșȇșȌ ȌȊȕ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȦ Ș ȜȏȓȏȞȌȘȑȏȓȏ ȉȌȠȌȘșȉȇȓȏ (ȑȏȘȒȕȗȕȋȕȓ, ȜȒȕȗȕȓ 

ȏ ș.ȋ.) ȈȌȎ ȚȞȇȘșȏȦ ȤȒȌȑșȗȕȒȏșȇ, șȕ ȌȘșȣ ȉ ȘȚȜȕȐ ȘȗȌȋȌ (ȉ ȘȗȌȋȌ 

ȊȇȎȕȉ).

2)e + 3CO  ⟶ 2)eCO2 3

ȄȒȌȑșȗȕȜȏȓȏȞȌȘȑȇȦ ȑȕȗȗȕȎȏȦ – Ȥșȕ ȗȇȎȗȚȟȌȔȏȌ ȓȌșȇȒȒȇ ȉ 

ȗȌȎȚȒȣșȇșȌ ȤȒȌȑșȗȕȜȏȓȏȞȌȘȑȏȜ ȖȗȕȝȌȘȘȕȉ, ȖȗȕȏȘȜȕȋȦȠȏȜ ȉȕ 

ȉȒȇȍȔȕȐ ȘȗȌȋȌ (ȉȕȋȕȖȗȕȉȕȋȔȇȦ ȉȕȋȇ, ȘȕȒȧȔȇȦ ȉȕȋȇ, ȗȇȘșȉȕȗ 

ȑȏȘȒȕșȢ ȏ ș.ȋ.). ǶȗȏȓȌȗȕȓ ȤȒȌȑșȗȕȜȏȓȏȞȌȘȑȕȐ ȑȕȗȗȕȎȏȏ ȦȉȒȦȌșȘȦ 

ȕȈȗȇȎȕȉȇȔȏȌ ȎȌȒȧȔȕȊȕ ȔȇȒȧșȇ Ȕȇ ȖȕȉȌȗȜȔȕȘșȏ ȏȎȋȌȒȏȐ ȏȎ ȓȌȋȏ ȏ 

ȈȗȕȔȎȢ Ȗȕȋ ȉȕȎȋȌȐȘșȉȏȌȓ ȉȕȎȋȚȜȇ ȏ ȉȕȋȢ.

2CX + O  + CO  + H O ⟶ (CXOH) CO2 2 2 2 3

ǶȇȓȦșȔȏȑȏ, ȗȇȘȖȕȒȕȍȌȔȔȢȌ Ț ȓȕȗȦ, 

ȏȎ-Ȏȇ ȉȢȘȕȑȕȐ ȉȒȇȍȔȕȘșȏ

ȗȇȎȗȚȟȇȥșȘȦ ȈȢȘșȗȌȌ ȏ Șȕ ȉȗȌȓȌȔȌȓ 

ȖȗȏȜȕȋȦș ȉ ȚȖȇȋȕȑ. 

ȄȒȌȑșȗȕȜȏȓȏȞȌȘȑȇȦ ȑȕȗȗȕȎȏȦ ȖȗȕșȌȑȇȌș ȈȢȘșȗȌȌ, ȞȌȓ 

ȜȏȓȏȞȌȘȑȇȦ ȑȕȗȗȕȎȏȦ. 

ǸȗȌȋȏ ȓȌșȇȒȒȕȉ ȍȌȒȌȎȕ ȖȕȋȉȌȗȍȌȔȕ ȑȕȗȗȕȎȏȏ ȘȏȒȣȔȌȌ 

ȕȘșȇȒȣȔȢȜ. ǱȕȗȗȕȎȏȦ ȍȌȒȌȎȇ ȔȇȎȢȉȇȌșȘȦ ȗȍȇȉȒȌȔȏȌȓ. Ƕȗȏ 

ȋȒȏșȌȒȣȔȕȓ ȑȕȔșȇȑșȌ ȏȎȋȌȒȏȐ ȏȎ ȍȌȒȌȎȇ Ș ȉȒȇȍȔȢȓ ȉȕȎȋȚȜȕȓ 

Ȕȇ ȏȜ ȖȕȉȌȗȜȔȕȘșȏ ȕȈȗȇȎȚȌșȘȦ ȗȍȇȉȞȏȔȇ. ǷȌȇȑȝȏȥ ȗȍȇȉȒȌȔȏȦ 

ȍȌȒȌȎȇ ȓȕȍȔȕ ȖȗȌȋȘșȇȉȏșȣ Ș ȖȕȓȕȠȣȥ ȘȒȌȋȚȥȠȌȊȕ ȚȗȇȉȔȌȔȏȦ�

4)e + 3O  + 6H O ⟶ 4)e(OH)2 2 3

ǮȇȠȏșȇ ȕș ȑȕȗȗȕȎȏȏ 

ǱȕȗȗȕȎȏȦ ȓȌșȇȒȒȕȉ ȏ ȘȖȒȇȉȕȉ ȔȇȔȕȘȏș ȕȊȗȕȓȔȢȐ ȚȠȌȗȈ ȓȏȗȕȉȕȐ ȤȑȕȔȕȓȏȑȌ. ǹȇȑ, 

ȉ ȗȌȎȚȒȣșȇșȌ ȑȕȗȗȕȎȏȏ ȉȢȜȕȋȦș ȏȎ ȘșȗȕȦ ȕȈȕȗȚȋȕȉȇȔȏȌ, ȓȌȜȇȔȏȎȓȢ, ȓȇȟȏȔȢ, 

ȓȌșȇȒȒȏȞȌȘȑȏȌ ȑȕȔȘșȗȚȑȝȏȏ ȏ ș.ȋ. ǩ șȕ ȍȌ ȉȗȌȓȦ ȑȕȗȗȕȎȏȦ Ȗȗȏȉȕȋȏș ȑ ȘȌȗȣȧȎȔȢȓ 

ȤȑȕȒȕȊȏȞȌȘȑȏȓ ȖȗȕȈȒȌȓȇȓ.

ǩȢȈȗȕȘ ȔȌțșȏ, ȊȇȎȇ ȏ ȋȗȚȊȏȜ ȕȖȇȘȔȢȜ ȉȌȠȌȘșȉ ȏȎ ȖȕȉȗȌȍȋȧȔȔȢȜ ȉ ȗȌȎȚȒȣșȇșȌ 

ȑȕȗȗȕȎȏȏ ȚȞȇȘșȑȕȉ șȗȚȈȕȖȗȕȉȕȋȕȉ Ȗȗȏȉȕȋȏș ȑ ȎȇȊȗȦȎȔȌȔȏȥ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ, 

Ȟșȕ ȕȖȇȘȔȕ ȑȇȑ ȋȒȦ ȍȏȉȢȜ ȕȗȊȇȔȏȎȓȕȉ, șȇȑ ȏ ȋȒȦ ȞȌȒȕȉȌȑȇ. 

ǩ ȎȇȉȏȘȏȓȕȘșȏ ȕș ȖȗȏȗȕȋȢ ȓȌșȇȒȒȇ, ȚȘȒȕȉȏȐ ȏ ȕȈȒȇȘșȏ ȖȗȏȓȌȔȌȔȏȦ 

ȓȌșȇȒȒȏȞȌȘȑȕȊȕ ȏȎȋȌȒȏȦ ȏȘȖȕȒȣȎȚȥșȘȦ ȗȇȎȒȏȞȔȢȌ ȘȖȕȘȕȈȢ ȖȗȌȋȕșȉȗȇȠȌȔȏȦ 

ȑȕȗȗȕȎȏȏ ȓȌșȇȒȒȕȉ.

Ǳ ȘȇȓȢȓ ȗȇȘȖȗȕȘșȗȇȔȧȔȔȢȓ ȏȎ ȤșȏȜ ȘȖȕȘȕȈȕȉ ȕșȔȕȘȏșȘȦ ȔȇȔȌȘȌȔȏȌ ȎȇȠȏșȔȢȜ 

ȖȕȑȗȢșȏȐ Ȕȇ ȖȕȉȌȗȜȔȕȘșȣ ȓȌșȇȒȒȏȞȌȘȑȏȜ ȏȎȋȌȒȏȐ. ǩ Ȥșȕȓ ȘȒȚȞȇȌ ȓȌșȇȒȒ ȔȌ 

ȑȕȔșȇȑșȏȗȚȌș Ș ȉȕȎȋȚȜȕȓ ȏ ȉȕȋȕȐ ȏ, ȑȇȑ ȘȒȌȋȘșȉȏȌ, ȔȌ ȖȕȋȉȌȗȊȇȌșȘȦ ȑȕȗȗȕȎȏȏ. 

ǫȒȦ ȎȇȠȏșȢ ȖȕȉȌȗȜȔȕȘșȏ ȓȌșȇȒȒȏȞȌȘȑȏȜ ȏȎȋȌȒȏȐ ȕș ȑȕȗȗȕȎȏȏ ȏȘȖȕȒȣȎȚȥșȘȦ 

ȓȌșȇȒȒȏȞȌȘȑȏȌ (Ȝȗȕȓ, ȔȏȑȌȒȣ, ȝȏȔȑ, ȘȌȗȌȈȗȕ, ȕȒȕȉȕ ȏ ȋȗ.) ȏ ȔȌȓȌșȇȒȒȏȞȌȘȑȏȌ 

(Ȓȇȑȏ, ȑȗȇȘȑȏ, ȓȇȘȒȇ ȏ ȋȗ.) ȖȕȑȗȢșȏȦ, ȇ șȇȑȍȌ ȘȖȒȇȉȢ (ȈȗȕȔȎȇ, ȒȇșȚȔȣ ȏ ȋȗ.)

ǼȗȕȓȏȗȕȉȇȔȔȢȐ 

ȉȕȋȕȖȗȕȉȕȋȔȢȐ 

ȑȗȇȔ

ǴȏȑȌȒȏȗȕȉȇȔȔȢȐ 

ȞȇȐȔȏȑ

ǵȝȏȔȑȕȉȇȔȔȕȌ 

ȉȌȋȗȕ

ǵȋȏȔ ȏȎ ȓȌșȕȋȕȉ ȎȇȠȏșȢ ȓȌșȇȒȒȏȞȌȘȑȏȜ ȏȎȋȌȒȏȐ ȕș ȑȕȗȗȕȎȏȏ 

ȎȇȑȒȥȞȇȌșȘȦ ȉ șȕȓ, ȞșȕȈȢ ȘȕȎȋȇșȣ ȉȕȎȓȕȍȔȕȘșȣ ȋȒȦ ȑȕȗȗȕȎȏȏ 

ȋȗȚȊȕȊȕ ȓȌșȇȒȒȇ. ǩ Ȥșȕȓ ȘȒȚȞȇȌ ȑ ȓȌșȇȒȒȚ ȑȗȌȖȏșȘȦ ȖȒȇȘșȏȔȇ ȏȎ 

ȈȕȒȌȌ ȇȑșȏȉȔȕȊȕ ȓȌșȇȒȒȇ, ȑȕșȕȗȢȐ ȑȕȗȗȕȋȏȗȚȌș ȖȌȗȉȢȓ ȏ 

ȎȇȠȏȠȇȌș ȕș ȑȕȗȗȕȎȏȏ ȓȌșȇȒȒ, ȏȎ ȑȕșȕȗȕȊȕ ȏȎȊȕșȕȉȒȌȔȕ 

ȏȎȋȌȒȏȌ. ǴȇȖȗȏȓȌȗ, ȌȘȒȏ ȓȇȊȔȏȌȉȚȥ ȖȒȇȘșȏȔȚ ȖȗȏȑȗȌȖȏșȣ ȑ 

ȑȕȗȖȚȘȚ ȑȕȗȇȈȒȦ,  ȑ ȕȖȕȗȌ ȔȌțșȦȔȕȐ ȖȒȇșțȕȗȓȢ ȏȒȏ ȑ șȗȚȈȇȓ, 

ȓȇȊȔȏȐ ȖȕȋȉȌȗȊȇȌșȘȦ ȑȕȗȗȕȎȏȏ ȏ șȌȓ ȘȇȓȢȓ ȖȗȌȖȦșȘșȉȚȌș 

ȗȍȇȉȒȌȔȏȥ ȍȌȒȌȎȇ.

Ǳ ȤțțȌȑșȏȉȔȢȓ ȘȖȕȘȕȈȇȓ ȈȕȗȣȈȢ Ș ȑȕȗȗȕȎȏȌȐ ȕșȔȕȘȦșȘȦ 

ȏȘȖȕȒȣȎȕȉȇȔȏȌ ȉȌȠȌȘșȉ, ȘȔȏȍȇȥȠȏȜ ȘȑȕȗȕȘșȣ ȑȕȗȗȕȎȏȏ, 

ȏȔȊȏȈȏșȕȗȕȉ, ȇ șȇȑȍȌ ȖȕȒȚȞȌȔȏȌ ȑȕȗȗȕȎȏȕȔȔȕȘșȕȐȑȏȜ ȘȖȒȇȉȕȉ 

(ȔȇȖȗȏȓȌȗ, ȖȕȒȚȞȌȔȏȌ ȔȌȗȍȇȉȌȥȠȌȐ ȘșȇȒȏ Ȗȗȏ ȋȕȈȇȉȒȌȔȏȏ 

Ȝȗȕȓȇ ȏ ȔȏȑȌȒȦ).

ȇȑșȏȉȔȢȐ ȓȌșȇȒȒ

ǧȑșȏȉȔȢȐ ȓȌșȇȒȒ 

ȎȇȠȏȠȇȌș șȗȚȈȚ ȕș ȑȕȗȗȕȎȏȏ.

Примените полученные знания

1. ǱȇȑȏȌ ȉȌȠȌȘșȉȇ ȓȕȍȔȕ ȏȘȖȕȒȣȎȕȉȇșȣ ȋȒȦ ȚȋȇȒȌȔȏȦ ȗȍȇȉȞȏȔȢ Ș ȖȕȉȌȗȜȔȕȘșȏ ȍȌȒȌȎȔȕȊȕ ȏȎȋȌȒȏȦ" 

ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȖȗȕȏȘȜȕȋȦȠȌȊȕ Ȗȗȏ Ȥșȕȓ ȜȏȓȏȞȌȘȑȕȊȕ ȖȗȕȝȌȘȘȇ.

2. ǩ ȑȕȔșȇȑșȌ Ș ȑȇȑȏȓȏ ȓȌșȇȒȒȇȓȏ ȑȕȗȗȕȎȏȦ ȍȌȒȌȎȇ ȚȘȏȒȏȉȇȌșȘȦ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

1. $O       2. CU       3. =n     4. CX        5. $J

Проверьте полученные знания

1. Ǿșȕ șȇȑȕȌ ȑȕȗȗȕȎȏȦ" ǶȗȏȉȌȋȏșȌ ȖȗȏȓȌȗȢ ȜȏȓȏȞȌȘȑȕȐ ȏ ȤȒȌȑșȗȕȜȏȓȏȞȌȘȑȕȐ ȑȕȗȗȕȎȏȏ.

2. ǱȇȑȕȐ ȕȑȏȘȒȏșȌȒȣ ȓȕȍȌș Șșȇșȣ ȖȗȏȞȏȔȕȐ ȑȕȗȗȕȎȏȏ ȍȌȒȌȎȇ ȉ ȉȕȋȔȕȐ ȘȗȌȋȌ"

3. ǭȌȒȌȎȕ ȈȢȘșȗȌȌ ȗȍȇȉȌȌș ȉȈȒȏȎȏ ȖȗȕȓȢȟȒȌȔȔȢȜ ȕȈȡȌȑșȕȉ. Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ, Ȟșȕ ȦȉȒȦȌșȘȦ  ȖȗȏȞȏȔȕȐ 

ȤșȕȓȚ ȦȉȒȌȔȏȥ"

4. ǺȑȇȍȏșȌ țȇȑșȕȗȢ, ȑȕșȕȗȢȌ ȚȘȏȒȏȉȇȥș ȏ ȑȕșȕȗȢȌ ȕȘȒȇȈȒȦȥș ȗȍȇȉȒȌȔȏȌ ȍȌȒȌȎȇ. Ƕȗȏ ȑȇȑȏȜ          

ȚȘȒȕȉȏȦȜ ȍȌȒȌȎȕ ȗȍȇȉȌȌș ȈȕȒȌȌ ȏȔșȌȔȘȏȉȔȕ"

5. ǯȎȋȌȒȏȌ ȏȎ ȑȇȑȕȊȕ ȓȌșȇȒȒȇ ȎȇȗȍȇȉȌȌș ȈȢȘșȗȌȌ Ȗȗȏ ȕȋȏȔȇȑȕȉȢȜ ȚȘȒȕȉȏȦȜ" ǵȈȡȦȘȔȏșȌ ȖȗȏȞȏȔȚ.

1) ǵȈȗȇȎȌȝ  ȍȌȒȌȎȇ, ȘȕȋȌȗȍȇȠȏȐ ȖȗȏȓȌȘȏ.

2) ǵȈȗȇȎȌȝ ȍȌȒȌȎȇ, ȖȕȉȌȗȜȔȕȘșȣ ȑȕșȕȗȕȊȕ ȖȕȑȗȢșȇ ȕȒȕȉȕȓ.

6. ǮȏȓȕȐ ȇȉșȕȓȕȈȏȒȣȔȢȌ ȋȕȗȕȊȏ ȖȕȘȢȖȇȥș ȘȕȒȣȥ ȋȒȦ șȇȦȔȏȦ Ȓȣȋȇ. ǩȒȏȦȌș Ȓȏ Ȥșȕ Ȕȇ ȖȗȕȝȌȘȘ  

ȑȕȗȗȕȎȏȏ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

ȤȑȕȔȕȓȏȞȌȘȑȏȌ ȖȕșȌȗȏ ȕș 
ȑȕȗȗȕȎȏȏ ȘȕȘșȇȉȒȦȥș 
ȖȗȏȈȒȏȎȏșȌȒȣȔȕ 2–2,5 șȗȒ. 
ȋȕȒȒȇȗȕȉ Ǹǿǧ.

Ǳȇȑ ȖȕȑȇȎȢȉȇȥș 
ȗȇȘȞȧșȢ, ȉ ȓȏȗȕȉȕȓ 
ȓȇȘȟșȇȈȌ 
ȌȍȌȊȕȋȔȢȌ 

ǴȌȘȓȕșȗȦ Ȕȇ șȕ, Ȟșȕ ȉ ȗȦȋȚ ȇȑșȏȉȔȕȘșȏ ȓȌșȇȒȒȕȉ Ȝȗȕȓ ȗȇȘȖȕȒȕȍȌȔ ȋȕ 

ȍȌȒȌȎȇ, ȕȔ ȈȕȒȌȌ ȚȘșȕȐȞȏȉ ȑ ȑȕȗȗȕȎȏȏ. ǾȌȓ, Ȗȕ ȉȇȟȌȓȚ ȓȔȌȔȏȥ, Ȥșȕ ȕȈȚȘȒȕȉȒȌȔȕ"

• • • •ǶǵǫǺǳǧǰ ǵǨǸǺǫǯ ǶǵǫǬ ǲǯǸȃ
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ǱȕȗȗȕȎȏȥ ȖȕȋȗȇȎȋȌȒȦȥș Ȕȇ ȋȉȇ ȉȏȋȇ� ȜȏȓȏȞȌȘȑȚȥ ȑȕȗȗȕȎȏȥ ȏ 

ȤȒȌȑșȗȕȜȏȓȏȞȌȘȑȚȥ ȑȕȗȗȕȎȏȥ. 

ǼȏȓȏȞȌȘȑȇȦ ȑȕȗȗȕȎȏȦ – Ȥșȕ ȗȇȎȗȚȟȌȔȏȌ ȓȌșȇȒȒȇ ȉ ȗȌȎȚȒȣșȇșȌ ȌȊȕ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȦ Ș ȜȏȓȏȞȌȘȑȏȓȏ ȉȌȠȌȘșȉȇȓȏ (ȑȏȘȒȕȗȕȋȕȓ, ȜȒȕȗȕȓ 

ȏ ș.ȋ.) ȈȌȎ ȚȞȇȘșȏȦ ȤȒȌȑșȗȕȒȏșȇ, șȕ ȌȘșȣ ȉ ȘȚȜȕȐ ȘȗȌȋȌ (ȉ ȘȗȌȋȌ 

ȊȇȎȕȉ).

2)e + 3CO  ⟶ 2)eCO2 3

ȄȒȌȑșȗȕȜȏȓȏȞȌȘȑȇȦ ȑȕȗȗȕȎȏȦ – Ȥșȕ ȗȇȎȗȚȟȌȔȏȌ ȓȌșȇȒȒȇ ȉ 

ȗȌȎȚȒȣșȇșȌ ȤȒȌȑșȗȕȜȏȓȏȞȌȘȑȏȜ ȖȗȕȝȌȘȘȕȉ, ȖȗȕȏȘȜȕȋȦȠȏȜ ȉȕ 

ȉȒȇȍȔȕȐ ȘȗȌȋȌ (ȉȕȋȕȖȗȕȉȕȋȔȇȦ ȉȕȋȇ, ȘȕȒȧȔȇȦ ȉȕȋȇ, ȗȇȘșȉȕȗ 

ȑȏȘȒȕșȢ ȏ ș.ȋ.). ǶȗȏȓȌȗȕȓ ȤȒȌȑșȗȕȜȏȓȏȞȌȘȑȕȐ ȑȕȗȗȕȎȏȏ ȦȉȒȦȌșȘȦ 

ȕȈȗȇȎȕȉȇȔȏȌ ȎȌȒȧȔȕȊȕ ȔȇȒȧșȇ Ȕȇ ȖȕȉȌȗȜȔȕȘșȏ ȏȎȋȌȒȏȐ ȏȎ ȓȌȋȏ ȏ 

ȈȗȕȔȎȢ Ȗȕȋ ȉȕȎȋȌȐȘșȉȏȌȓ ȉȕȎȋȚȜȇ ȏ ȉȕȋȢ.

2CX + O  + CO  + H O ⟶ (CXOH) CO2 2 2 2 3

ǶȇȓȦșȔȏȑȏ, ȗȇȘȖȕȒȕȍȌȔȔȢȌ Ț ȓȕȗȦ, 

ȏȎ-Ȏȇ ȉȢȘȕȑȕȐ ȉȒȇȍȔȕȘșȏ

ȗȇȎȗȚȟȇȥșȘȦ ȈȢȘșȗȌȌ ȏ Șȕ ȉȗȌȓȌȔȌȓ 

ȖȗȏȜȕȋȦș ȉ ȚȖȇȋȕȑ. 

ȄȒȌȑșȗȕȜȏȓȏȞȌȘȑȇȦ ȑȕȗȗȕȎȏȦ ȖȗȕșȌȑȇȌș ȈȢȘșȗȌȌ, ȞȌȓ 

ȜȏȓȏȞȌȘȑȇȦ ȑȕȗȗȕȎȏȦ. 

ǸȗȌȋȏ ȓȌșȇȒȒȕȉ ȍȌȒȌȎȕ ȖȕȋȉȌȗȍȌȔȕ ȑȕȗȗȕȎȏȏ ȘȏȒȣȔȌȌ 

ȕȘșȇȒȣȔȢȜ. ǱȕȗȗȕȎȏȦ ȍȌȒȌȎȇ ȔȇȎȢȉȇȌșȘȦ ȗȍȇȉȒȌȔȏȌȓ. Ƕȗȏ 

ȋȒȏșȌȒȣȔȕȓ ȑȕȔșȇȑșȌ ȏȎȋȌȒȏȐ ȏȎ ȍȌȒȌȎȇ Ș ȉȒȇȍȔȢȓ ȉȕȎȋȚȜȕȓ 

Ȕȇ ȏȜ ȖȕȉȌȗȜȔȕȘșȏ ȕȈȗȇȎȚȌșȘȦ ȗȍȇȉȞȏȔȇ. ǷȌȇȑȝȏȥ ȗȍȇȉȒȌȔȏȦ 

ȍȌȒȌȎȇ ȓȕȍȔȕ ȖȗȌȋȘșȇȉȏșȣ Ș ȖȕȓȕȠȣȥ ȘȒȌȋȚȥȠȌȊȕ ȚȗȇȉȔȌȔȏȦ�

4)e + 3O  + 6H O ⟶ 4)e(OH)2 2 3

ǮȇȠȏșȇ ȕș ȑȕȗȗȕȎȏȏ 

ǱȕȗȗȕȎȏȦ ȓȌșȇȒȒȕȉ ȏ ȘȖȒȇȉȕȉ ȔȇȔȕȘȏș ȕȊȗȕȓȔȢȐ ȚȠȌȗȈ ȓȏȗȕȉȕȐ ȤȑȕȔȕȓȏȑȌ. ǹȇȑ, 

ȉ ȗȌȎȚȒȣșȇșȌ ȑȕȗȗȕȎȏȏ ȉȢȜȕȋȦș ȏȎ ȘșȗȕȦ ȕȈȕȗȚȋȕȉȇȔȏȌ, ȓȌȜȇȔȏȎȓȢ, ȓȇȟȏȔȢ, 

ȓȌșȇȒȒȏȞȌȘȑȏȌ ȑȕȔȘșȗȚȑȝȏȏ ȏ ș.ȋ. ǩ șȕ ȍȌ ȉȗȌȓȦ ȑȕȗȗȕȎȏȦ Ȗȗȏȉȕȋȏș ȑ ȘȌȗȣȧȎȔȢȓ 

ȤȑȕȒȕȊȏȞȌȘȑȏȓ ȖȗȕȈȒȌȓȇȓ.

ǩȢȈȗȕȘ ȔȌțșȏ, ȊȇȎȇ ȏ ȋȗȚȊȏȜ ȕȖȇȘȔȢȜ ȉȌȠȌȘșȉ ȏȎ ȖȕȉȗȌȍȋȧȔȔȢȜ ȉ ȗȌȎȚȒȣșȇșȌ 

ȑȕȗȗȕȎȏȏ ȚȞȇȘșȑȕȉ șȗȚȈȕȖȗȕȉȕȋȕȉ Ȗȗȏȉȕȋȏș ȑ ȎȇȊȗȦȎȔȌȔȏȥ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ, 

Ȟșȕ ȕȖȇȘȔȕ ȑȇȑ ȋȒȦ ȍȏȉȢȜ ȕȗȊȇȔȏȎȓȕȉ, șȇȑ ȏ ȋȒȦ ȞȌȒȕȉȌȑȇ. 

ǩ ȎȇȉȏȘȏȓȕȘșȏ ȕș ȖȗȏȗȕȋȢ ȓȌșȇȒȒȇ, ȚȘȒȕȉȏȐ ȏ ȕȈȒȇȘșȏ ȖȗȏȓȌȔȌȔȏȦ 

ȓȌșȇȒȒȏȞȌȘȑȕȊȕ ȏȎȋȌȒȏȦ ȏȘȖȕȒȣȎȚȥșȘȦ ȗȇȎȒȏȞȔȢȌ ȘȖȕȘȕȈȢ ȖȗȌȋȕșȉȗȇȠȌȔȏȦ 

ȑȕȗȗȕȎȏȏ ȓȌșȇȒȒȕȉ.

Ǳ ȘȇȓȢȓ ȗȇȘȖȗȕȘșȗȇȔȧȔȔȢȓ ȏȎ ȤșȏȜ ȘȖȕȘȕȈȕȉ ȕșȔȕȘȏșȘȦ ȔȇȔȌȘȌȔȏȌ ȎȇȠȏșȔȢȜ 

ȖȕȑȗȢșȏȐ Ȕȇ ȖȕȉȌȗȜȔȕȘșȣ ȓȌșȇȒȒȏȞȌȘȑȏȜ ȏȎȋȌȒȏȐ. ǩ Ȥșȕȓ ȘȒȚȞȇȌ ȓȌșȇȒȒ ȔȌ 

ȑȕȔșȇȑșȏȗȚȌș Ș ȉȕȎȋȚȜȕȓ ȏ ȉȕȋȕȐ ȏ, ȑȇȑ ȘȒȌȋȘșȉȏȌ, ȔȌ ȖȕȋȉȌȗȊȇȌșȘȦ ȑȕȗȗȕȎȏȏ. 

ǫȒȦ ȎȇȠȏșȢ ȖȕȉȌȗȜȔȕȘșȏ ȓȌșȇȒȒȏȞȌȘȑȏȜ ȏȎȋȌȒȏȐ ȕș ȑȕȗȗȕȎȏȏ ȏȘȖȕȒȣȎȚȥșȘȦ 

ȓȌșȇȒȒȏȞȌȘȑȏȌ (Ȝȗȕȓ, ȔȏȑȌȒȣ, ȝȏȔȑ, ȘȌȗȌȈȗȕ, ȕȒȕȉȕ ȏ ȋȗ.) ȏ ȔȌȓȌșȇȒȒȏȞȌȘȑȏȌ 

(Ȓȇȑȏ, ȑȗȇȘȑȏ, ȓȇȘȒȇ ȏ ȋȗ.) ȖȕȑȗȢșȏȦ, ȇ șȇȑȍȌ ȘȖȒȇȉȢ (ȈȗȕȔȎȇ, ȒȇșȚȔȣ ȏ ȋȗ.)

ǼȗȕȓȏȗȕȉȇȔȔȢȐ 

ȉȕȋȕȖȗȕȉȕȋȔȢȐ 

ȑȗȇȔ

ǴȏȑȌȒȏȗȕȉȇȔȔȢȐ 

ȞȇȐȔȏȑ

ǵȝȏȔȑȕȉȇȔȔȕȌ 

ȉȌȋȗȕ

ǵȋȏȔ ȏȎ ȓȌșȕȋȕȉ ȎȇȠȏșȢ ȓȌșȇȒȒȏȞȌȘȑȏȜ ȏȎȋȌȒȏȐ ȕș ȑȕȗȗȕȎȏȏ 

ȎȇȑȒȥȞȇȌșȘȦ ȉ șȕȓ, ȞșȕȈȢ ȘȕȎȋȇșȣ ȉȕȎȓȕȍȔȕȘșȣ ȋȒȦ ȑȕȗȗȕȎȏȏ 

ȋȗȚȊȕȊȕ ȓȌșȇȒȒȇ. ǩ Ȥșȕȓ ȘȒȚȞȇȌ ȑ ȓȌșȇȒȒȚ ȑȗȌȖȏșȘȦ ȖȒȇȘșȏȔȇ ȏȎ 

ȈȕȒȌȌ ȇȑșȏȉȔȕȊȕ ȓȌșȇȒȒȇ, ȑȕșȕȗȢȐ ȑȕȗȗȕȋȏȗȚȌș ȖȌȗȉȢȓ ȏ 

ȎȇȠȏȠȇȌș ȕș ȑȕȗȗȕȎȏȏ ȓȌșȇȒȒ, ȏȎ ȑȕșȕȗȕȊȕ ȏȎȊȕșȕȉȒȌȔȕ 

ȏȎȋȌȒȏȌ. ǴȇȖȗȏȓȌȗ, ȌȘȒȏ ȓȇȊȔȏȌȉȚȥ ȖȒȇȘșȏȔȚ ȖȗȏȑȗȌȖȏșȣ ȑ 

ȑȕȗȖȚȘȚ ȑȕȗȇȈȒȦ,  ȑ ȕȖȕȗȌ ȔȌțșȦȔȕȐ ȖȒȇșțȕȗȓȢ ȏȒȏ ȑ șȗȚȈȇȓ, 

ȓȇȊȔȏȐ ȖȕȋȉȌȗȊȇȌșȘȦ ȑȕȗȗȕȎȏȏ ȏ șȌȓ ȘȇȓȢȓ ȖȗȌȖȦșȘșȉȚȌș 

ȗȍȇȉȒȌȔȏȥ ȍȌȒȌȎȇ.

Ǳ ȤțțȌȑșȏȉȔȢȓ ȘȖȕȘȕȈȇȓ ȈȕȗȣȈȢ Ș ȑȕȗȗȕȎȏȌȐ ȕșȔȕȘȦșȘȦ 

ȏȘȖȕȒȣȎȕȉȇȔȏȌ ȉȌȠȌȘșȉ, ȘȔȏȍȇȥȠȏȜ ȘȑȕȗȕȘșȣ ȑȕȗȗȕȎȏȏ, 

ȏȔȊȏȈȏșȕȗȕȉ, ȇ șȇȑȍȌ ȖȕȒȚȞȌȔȏȌ ȑȕȗȗȕȎȏȕȔȔȕȘșȕȐȑȏȜ ȘȖȒȇȉȕȉ 

(ȔȇȖȗȏȓȌȗ, ȖȕȒȚȞȌȔȏȌ ȔȌȗȍȇȉȌȥȠȌȐ ȘșȇȒȏ Ȗȗȏ ȋȕȈȇȉȒȌȔȏȏ 

Ȝȗȕȓȇ ȏ ȔȏȑȌȒȦ).

ȇȑșȏȉȔȢȐ ȓȌșȇȒȒ

ǧȑșȏȉȔȢȐ ȓȌșȇȒȒ 

ȎȇȠȏȠȇȌș șȗȚȈȚ ȕș ȑȕȗȗȕȎȏȏ.

Примените полученные знания

1. ǱȇȑȏȌ ȉȌȠȌȘșȉȇ ȓȕȍȔȕ ȏȘȖȕȒȣȎȕȉȇșȣ ȋȒȦ ȚȋȇȒȌȔȏȦ ȗȍȇȉȞȏȔȢ Ș ȖȕȉȌȗȜȔȕȘșȏ ȍȌȒȌȎȔȕȊȕ ȏȎȋȌȒȏȦ" 

ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȖȗȕȏȘȜȕȋȦȠȌȊȕ Ȗȗȏ Ȥșȕȓ ȜȏȓȏȞȌȘȑȕȊȕ ȖȗȕȝȌȘȘȇ.

2. ǩ ȑȕȔșȇȑșȌ Ș ȑȇȑȏȓȏ ȓȌșȇȒȒȇȓȏ ȑȕȗȗȕȎȏȦ ȍȌȒȌȎȇ ȚȘȏȒȏȉȇȌșȘȦ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

1. $O       2. CU       3. =n     4. CX        5. $J

Проверьте полученные знания

1. Ǿșȕ șȇȑȕȌ ȑȕȗȗȕȎȏȦ" ǶȗȏȉȌȋȏșȌ ȖȗȏȓȌȗȢ ȜȏȓȏȞȌȘȑȕȐ ȏ ȤȒȌȑșȗȕȜȏȓȏȞȌȘȑȕȐ ȑȕȗȗȕȎȏȏ.

2. ǱȇȑȕȐ ȕȑȏȘȒȏșȌȒȣ ȓȕȍȌș Șșȇșȣ ȖȗȏȞȏȔȕȐ ȑȕȗȗȕȎȏȏ ȍȌȒȌȎȇ ȉ ȉȕȋȔȕȐ ȘȗȌȋȌ"

3. ǭȌȒȌȎȕ ȈȢȘșȗȌȌ ȗȍȇȉȌȌș ȉȈȒȏȎȏ ȖȗȕȓȢȟȒȌȔȔȢȜ ȕȈȡȌȑșȕȉ. Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ, Ȟșȕ ȦȉȒȦȌșȘȦ  ȖȗȏȞȏȔȕȐ 

ȤșȕȓȚ ȦȉȒȌȔȏȥ"

4. ǺȑȇȍȏșȌ țȇȑșȕȗȢ, ȑȕșȕȗȢȌ ȚȘȏȒȏȉȇȥș ȏ ȑȕșȕȗȢȌ ȕȘȒȇȈȒȦȥș ȗȍȇȉȒȌȔȏȌ ȍȌȒȌȎȇ. Ƕȗȏ ȑȇȑȏȜ          

ȚȘȒȕȉȏȦȜ ȍȌȒȌȎȕ ȗȍȇȉȌȌș ȈȕȒȌȌ ȏȔșȌȔȘȏȉȔȕ"

5. ǯȎȋȌȒȏȌ ȏȎ ȑȇȑȕȊȕ ȓȌșȇȒȒȇ ȎȇȗȍȇȉȌȌș ȈȢȘșȗȌȌ Ȗȗȏ ȕȋȏȔȇȑȕȉȢȜ ȚȘȒȕȉȏȦȜ" ǵȈȡȦȘȔȏșȌ ȖȗȏȞȏȔȚ.

1) ǵȈȗȇȎȌȝ  ȍȌȒȌȎȇ, ȘȕȋȌȗȍȇȠȏȐ ȖȗȏȓȌȘȏ.

2) ǵȈȗȇȎȌȝ ȍȌȒȌȎȇ, ȖȕȉȌȗȜȔȕȘșȣ ȑȕșȕȗȕȊȕ ȖȕȑȗȢșȇ ȕȒȕȉȕȓ.

6. ǮȏȓȕȐ ȇȉșȕȓȕȈȏȒȣȔȢȌ ȋȕȗȕȊȏ ȖȕȘȢȖȇȥș ȘȕȒȣȥ ȋȒȦ șȇȦȔȏȦ Ȓȣȋȇ. ǩȒȏȦȌș Ȓȏ Ȥșȕ Ȕȇ ȖȗȕȝȌȘȘ  

ȑȕȗȗȕȎȏȏ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

ǳȌșȇȒȒȢ 4ǾȇȘșȣ ,,

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

ȤȑȕȔȕȓȏȞȌȘȑȏȌ ȖȕșȌȗȏ ȕș 
ȑȕȗȗȕȎȏȏ ȘȕȘșȇȉȒȦȥș 
ȖȗȏȈȒȏȎȏșȌȒȣȔȕ 2–2,5 șȗȒ. 
ȋȕȒȒȇȗȕȉ Ǹǿǧ.

Ǳȇȑ ȖȕȑȇȎȢȉȇȥș 
ȗȇȘȞȧșȢ, ȉ ȓȏȗȕȉȕȓ 
ȓȇȘȟșȇȈȌ 
ȌȍȌȊȕȋȔȢȌ 

ǴȌȘȓȕșȗȦ Ȕȇ șȕ, Ȟșȕ ȉ ȗȦȋȚ ȇȑșȏȉȔȕȘșȏ ȓȌșȇȒȒȕȉ Ȝȗȕȓ ȗȇȘȖȕȒȕȍȌȔ ȋȕ 

ȍȌȒȌȎȇ, ȕȔ ȈȕȒȌȌ ȚȘșȕȐȞȏȉ ȑ ȑȕȗȗȕȎȏȏ. ǾȌȓ, Ȗȕ ȉȇȟȌȓȚ ȓȔȌȔȏȥ, Ȥșȕ ȕȈȚȘȒȕȉȒȌȔȕ"

• • • •ǶǵǫǺǳǧǰ ǵǨǸǺǫǯ ǶǵǫǬ ǲǯǸȃ
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ǳȇȊȔȏșȢ ȘȌȊȕȋȔȦ ȓȕȍȔȕ ȔȇȎȉȇșȣ �ȔȌȉȏȋȏȓȢȓȏ ȊȌȗȕȦȓȏ� 

ȘȕȉȗȌȓȌȔȔȢȜ șȌȜȔȕȒȕȊȏȐ. ǵȔȏ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ 

ȤȔȌȗȊȌșȏȑȌ, ȤȒȌȑșȗȕȔȏȑȌ, șȗȇȔȘȖȕȗșȌ, ȓȌȋȏȝȏȔȌ, 

ȗȕȈȕșȕșȌȜȔȏȑȌ ȏ ȈȢșȕȉȕȐ șȌȜȔȏȑȌ. ǵȘȔȕȉȔȢȓ ȑȕȓȖȕȔȌȔșȕȓ 

ȖȗȏȗȕȋȔȢȜ ȓȇȊȔȏșȕȉ ȦȉȒȦȌșȘȦ ȓȇȊȔȌșȏș ()e₃Oࢩ, ȏȒȏ )eO Ă )e O ). 2 3

ǧ ȏȘȑȚȘȘșȉȌȔȔȢȌ ȓȇȊȔȏșȢ ȏȎȊȕșȇȉȒȏȉȇȥșȘȦ ȉ ȕȘȔȕȉȔȕȓ ȏȎ 

ȍȌȒȌȎȇ, ȔȏȑȌȒȦ, ȑȕȈȇȒȣșȇ, ȇ șȇȑȍȌ ȏȜ ȘȖȒȇȉȕȉ.

ǻȇȑșȕȗȢ, ȉȒȏȦȥȠȏȌ Ȕȇ ȑȕȗȗȕȎȏȥ  

ǵȖȢș 1. ǸȑȕȗȕȘșȣ ȑȕȗȗȕȎȏȏ Ȗȗȏ ȑȕȔșȇȑșȌ Ș ȗȇȎȒȏȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ

ǵȞȏȘșȏșȌ ȖȕȉȌȗȜȔȕȘșȣ ȍȌȒȌȎȔȕȐ ȖȒȇȘșȏȔȑȏ (ȏȒȏ ȑȚȘȕȞȑȇ ȍȌȒȌȎȔȕȊȕ Ȓȕȓȇ) ȏ ȕȖȚȘșȏșȌ Ȍȧ ȉ ȗȇȘșȉȕȗ 

ȘȚȒȣțȇșȇ ȓȌȋȏ(,,) ȏȒȏ ȜȒȕȗȏȋȇ ȓȌȋȏ(,,) Ȕȇ 2-3 ȓȏȔȚșȢ. ǮȇșȌȓ ȏȎȉȒȌȑȏșȌ ȍȌȒȌȎȔȚȥ ȖȒȇȘșȏȔȑȚ ȏȎ 

ȗȇȘșȉȕȗȇ ȏ șȠȇșȌȒȣȔȕ ȖȗȕȓȕȐșȌ Ȍȧ ȖȕȉȌȗȜȔȕȘșȣ.  Ǯȇ ȉȗȌȓȦ ȖȕȊȗȚȍȌȔȏȦ ȖȕȉȌȗȜȔȕȘșȣ ȍȌȒȌȎȔȕȐ 

ȖȒȇȘșȏȔȑȏ ȖȕȑȗȕȌșȘȦ ȓȌșȇȒȒȏȞȌȘȑȕȐ ȓȌȋȣȥ. ǶȕȓȌȘșȏșȌ ȤșȚ ȍȌȒȌȎȔȚȥ ȖȒȇȘșȏȔȑȚ ȉ ȖȗȕȈȏȗȑȚ. ǩȕ 

ȉșȕȗȚȥ ȖȗȕȈȏȗȑȚ ȖȕȓȌȘșȏșȌ ȑȚȘȕȞȌȑ ȕȝȏȔȑȕȉȇȔȔȕȊȕ ȍȌȒȌȎȇ ȏȒȏ ȍȌȒȌȎȔȚȥ ȖȒȇȘșȏȔȑȚ, ȑ ȑȕșȕȗȕȐ 

ȖȗȏȑȗȌȖȒȧȔ ȑȚȘȕȞȌȑ ȝȏȔȑȇ. ǩ șȗȌșȣȥ ȖȗȕȈȏȗȑȚ ȖȕȓȌȘșȏșȌ ȍȌȒȌȎȔȚȥ ȖȒȇȘșȏȔȑȚ. ǩ ȑȇȍȋȚȥ ȏȎ șȗȧȜ 

ȖȗȕȈȏȗȕȑ ȋȕȈȇȉȣșȌ Ȗȕ 1-2 ȓȒ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȢ.

ǵȈȗȇșȏșȌ ȉȔȏȓȇȔȏȌ Ȕȇ ȘȑȕȗȕȘșȣ ȗȇȘșȉȕȗȌȔȏȦ ȓȌșȇȒȒȕȉ ȉȕ ȉȘȌȜ șȗȧȜ ȖȗȕȈȏȗȑȇȜ.

ǾȌȗȌȎ 5 ȓȏȔȚș ȏȎȉȒȌȑȏșȌ ȍȌȒȌȎȔȢȌ ȖȒȇȘșȏȔȑȏ ȏȎ ȖȗȕȈȏȗȕȑ, ȋȕȈȇȉȣșȌ ȉ ȖȗȕȈȏȗȑȏ Ȗȕ 2-3 ȑȇȖȒȏ  

ȊȌȑȘȇȝȏȇȔȕțȌȗȗȇșȇ(,,,) ȑȇȒȏȦ ȏ ȖȌȗȌȓȌȟȇȐșȌ ȘȕȋȌȗȍȏȓȕȌ.  ǵȑȗȇȟȏȉȇȔȏȌ ȗȇȘșȉȕȗȇ ȉ ȘȏȔȏȐ ȝȉȌș 

ȚȑȇȎȢȉȇȌș Ȕȇ ȖȗȏȘȚșȘșȉȏȌ ȉ ȤșȕȐ ȘȗȌȋȌ ȏȕȔȕȉ ȋȉȚȜȉȇȒȌȔșȔȕȊȕ ȍȌȒȌȎȇ. Ǵȇ ȕȘȔȕȉȇȔȏȏ ȏȔșȌȔȘȏȉȔȕȘșȏ 

ȖȕȒȚȞȌȔȔȕȐ  ȕȑȗȇȘȑȏ ȘȋȌȒȇȐșȌ ȉȢȉȕȋ ȕ ȑȕȒȏȞȌȘșȉȌ ȗȇȘșȉȕȗȧȔȔȕȊȕ ȍȌȒȌȎȇ. ǵȖȗȌȋȌȒȏșȌ, ȑȇȑ ȝȏȔȑ ȏ 

ȓȌȋȣ ȖȕȉȒȏȦȒȏ Ȕȇ ȗȇȘșȉȕȗȌȔȏȌ ȍȌȒȌȎȇ.

ǵȖȢș 2.  ǩȒȏȦȔȏȌ SH ȘȗȌȋȢ Ȕȇ ȑȕȗȗȕȎȏȥ ȓȌșȇȒȒȕȉ

ǶȕȓȌȘșȏșȌ Ȗȕ ȑȚȘȕȞȑȚ ȍȌȒȌȎȔȕȊȕ Ȓȕȓȇ ȉ ȑȇȍȋȚȥ ȏȎ ȋȉȚȜ ȖȗȕȈȏȗȕȑ. ǩ ȕȋȔȚ ȏȎ ȖȗȕȈȏȗȕȑ ȋȕȈȇȉȣșȌ 2-3 

ȑȇȖȒȏ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȢ, ȇ ȉ ȋȗȚȊȚȥ – 2-3 ȑȇȖȒȏ ȗȇȘșȉȕȗȇ ȊȏȋȗȕȑȘȏȋȇ ȑȇȒȏȦ. ǾȌȗȌȎ 30 ȓȏȔȚș ȏȎȉȒȌȑȏșȌ 

ȑȚȘȕȞȑȏ ȓȌșȇȒȒȇ ȏ ȋȕȈȇȉȣșȌ ȉ ȖȗȕȈȏȗȑȏ 2-3 ȑȇȖȒȏ ȊȌȑȘȇȝȏȇȔȕțȌȗȗȇșȇ(,,,) ȑȇȒȏȦ ȏ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȢ. 

ǶȌȗȌȓȌȟȇȐșȌ ȑȇȍȋȢȐ ȗȇȘșȉȕȗ ȏ Ȕȇ ȕȘȔȕȉȇȔȏȏ ȏȔșȌȔȘȏȉȔȕȘșȏ ȘȏȔȌȊȕ ȝȉȌșȇ, ȔȇȈȒȥȋȇȌȓȕȐ Ț 

ȗȇȘșȉȕȗȕȉ, ȘȋȌȒȇȐșȌ ȉȢȉȕȋ ȕ ȉȒȏȦȔȏȏ SH Ȕȇ ȘȑȕȗȕȘșȣ ȑȕȗȗȕȎȏȏ.

²  ǵȖȢș 3. ǩȒȏȦȔȏȌ ȏȕȔȕȉ CO Ȕȇ ȑȕȗȗȕȎȏȥ ȇȒȥȓȏȔȏȦ

ǩ ȑȇȍȋȚȥ ȏȎ ȋȉȚȜ ȖȗȕȈȏȗȕȑ ȖȕȓȌȘșȏșȌ Ȗȕ ȑȚȘȕȞȑȚ ȇȒȥȓȏȔȏȦ. ǩ ȕȋȔȚ ȏȎ ȖȗȕȈȏȗȕȑ ȋȕȈȇȉȣșȌ ȗȇȘșȉȕȗ 

ȘȚȒȣțȇșȇ ȓȌȋȏ(,,), ȇ ȉ ȋȗȚȊȚȥ – ȗȇȘșȉȕȗ ȜȒȕȗȏȋȇ ȓȌȋȏ(,,). ǵșȓȌșȣșȌ, ȉ ȑȇȑȕȐ ȖȗȕȈȏȗȑȌ ȑȕȗȗȕȎȏȦ 

ȖȗȕȏȘȜȕȋȏș ȈȢȘșȗȌȌ.  ǩ ȖȗȕȈȏȗȑȚ Ș ȗȇȘșȉȕȗȕȓ ȘȚȒȣțȇșȇ ȓȌȋȏ(,,) ȋȕȈȇȉȣșȌ ȔȌȘȑȕȒȣȑȕ ȑȗȏȘșȇȒȒȕȉ 

ȜȒȕȗȏȋȇ ȔȇșȗȏȦ. ǵșȓȌșȣșȌ ȖȗȕȏȘȜȕȋȦȠȏȌ ȏȎȓȌȔȌȔȏȦ. ǸȋȌȒȇȐșȌ ȉȢȉȕȋ ȕ ȉȒȏȦȔȏȏ ȜȒȕȗȏȋ-ȏȕȔȕȉ Ȕȇ 

ȘȑȕȗȕȘșȣ ȑȕȗȗȕȎȏȏ.

ǵȖȢș 4. ǩȒȏȦȔȏȌ ȓȌșȇȒȒȏȞȌȘȑȏȜ ȖȕȑȗȢșȏȐ ȏ ȏȔȊȏȈȏșȕȗȕȉ Ȕȇ ȑȕȗȗȕȎȏȥ

ǩ ȑȇȍȋȚȥ ȏȎ ȋȉȚȜ ȖȗȕȈȏȗȕȑ ȋȕȈȇȉȣșȌ Ȗȕ 1 ȓȒ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȢ ȏ 2-3 ȑȇȖȒȏ ȊȌȑȘȇȝȏȇȔȕțȌȗȗȇșȇ(,,,) 

ȑȇȒȏȦ. ǩ ȕȋȔȚ ȖȗȕȈȏȗȑȚ ȖȕȓȌȘșȏșȌ ȑȚȘȕȞȌȑ  ȕȝȏȔȑȕȉȇȔȔȕȊȕ ȍȌȒȌȎȇ, ȇ ȉ ȋȗȚȊȚȥ – ȑȚȘȕȞȌȑ ȒȚȍȧȔȕȊȕ 

(ȖȕȑȗȢșȕȊȕ ȕȒȕȉȕȓ) ȍȌȒȌȎȇ. ǵșȓȌșȣșȌ, ȉ ȑȇȑȕȐ ȏȎ ȖȗȕȈȏȗȕȑ ȗȇȘșȉȕȗ ȖȗȏȕȈȗȌșȇȌș ȈȕȒȌȌ ȏȔșȌȔȘȏȉȔȢȐ 

ȘȏȔȏȐ ȝȉȌș.

ǩ ȑȇȍȋȚȥ ȏȎ ȋȉȚȜ ȖȗȕȈȏȗȕȑ ȖȕȒȕȍȏșȌ Ȗȕ ȑȚȘȕȞȑȚ ȝȏȔȑȇ. ǫȕȈȇȉȣșȌ ȉ ȖȗȕȈȏȗȑȏ Ȗȕ 1 ȓȒ ȘȕȒȦȔȕȐ 

ȑȏȘȒȕșȢ. ǮȇșȌȓ ȉ ȕȋȔȚ ȏȎ ȖȗȕȈȏȗȕȑ ȋȕȈȇȉȣșȌ 1-2 ȑȇȖȒȏ ȇȔȏȒȏȔȇ ȉ ȑȇȞȌȘșȉȌ ȏȔȊȏȈȏșȕȗȇ. ǩ ȑȇȑȕȐ 

ȖȗȕȈȏȗȑȌ ȝȏȔȑ ȑȕȗȗȕȋȏȗȚȌș ȈȢȘșȗȌȌ" ǵȈȡȦȘȔȏșȌ ȖȗȏȞȏȔȚ. 

ǷȇȎȉȏșȏȌ ȓȇȊȔȏșȔȢȜ șȌȜȔȕȒȕȊȏȐ ȖȕȎȉȕȒȏș ȉ ȈȚȋȚȠȌȓ ȘȕȎȋȇȉȇșȣ 

ȈȕȒȌȌ ȈȢȘșȗȢȌ, ȈȌȎȕȖȇȘȔȢȌ ȏ ȤțțȌȑșȏȉȔȢȌ șȌȜȔȏȞȌȘȑȏȌ 

ȘȏȘșȌȓȢ.

ǩ ȤȒȌȑșȗȕȋȉȏȊȇșȌȒȦȜ 
ȓȇȊȔȏșȔȕȌ ȖȕȒȌ ȖȗȌȕȈȗȇȎȚȌș 
ȤȒȌȑșȗȏȞȌȘȑȚȥ ȤȔȌȗȊȏȥ ȉ 
ȓȌȜȇȔȏȞȌȘȑȚȥ ȤȔȌȗȊȏȥ.

ǩ ȊȌȔȌȗȇșȕȗȇȜ ȖȗȕȏȘȜȕȋȏș 
ȕȈȗȇșȔȢȐ ȖȗȕȝȌȘȘ. ǴȇȖȗȏȓȌȗ, 
Ȕȇ ȉȌșȗȕȤȒȌȑșȗȕȘșȇȔȝȏȦȜ 
ȤȔȌȗȊȏȦ ȉȌșȗȇ  Ȗȕȋ ȉȒȏȦȔȏȌȓ 
ȓȇȊȔȏșȔȕȊȕ ȖȕȒȦ 
ȖȗȌȕȈȗȇȎȚȌșȘȦ

ȉ ȤȒȌȑșȗȏȞȌȘȑȚȥ ȤȔȌȗȊȏȥ. 

ǳȇȊȔȏșȢ ȏȊȗȇȥș ȈȕȒȣȟȚȥ ȗȕȒȣ 
ȉ ȕȈȒȇȘșȏ ȤȒȌȑșȗȕȔȏȑȏ ȏ 
ȏȔțȕȗȓȇȝȏȕȔȔȢȜ șȌȜȔȕȒȕȊȏȐ. 

ǼȗȇȔȌȔȏȌ ȏȔțȕȗȓȇȝȏȏ Ȕȇ 
ȍȧȘșȑȏȜ ȋȏȘȑȇȜ ȕȘȚȠȌȘșȉȒȦȌșȘȦ 
Ș ȖȕȓȕȠȣȥ ȓȇȊȔȏșȔȕȊȕ ȖȕȒȦ.

ǫȏȔȇȓȏȑȏ, ȔȇȚȟȔȏȑȏ ȏ 
ȓȏȑȗȕțȕȔȢ Ș ȖȕȓȕȠȣȥ 
ȓȇȊȔȏșȕȉ ȖȗȌȕȈȗȇȎȚȥș

ȎȉȚȑȕȉȢȌ ȉȕȒȔȢ ȉ 
ȤȒȌȑșȗȏȞȌȘȑȏȌ ȘȏȊȔȇȒȢ ȏ 
ȔȇȕȈȕȗȕș.

ǫȒȦ ȋȉȏȍȌȔȏȦ ȈȌȎ șȗȌȔȏȦ 

ȖȕȌȎȋȕȉ Ș ȓȇȊȔȏșȔȕȐ ȒȌȉȏșȇȝȏȌȐ 

(Ȕȇ ȓȇȊȔȏșȔȕȐ ȖȕȋȚȟȑȌ) 

ȏȘȖȕȒȣȎȚȥșȘȦ ȘȏȒȣȔȢȌ 

ȓȇȊȔȏșȔȢȌ ȖȕȒȦ.

ǫȒȦ ȤșȕȐ șȌȜȔȕȒȕȊȏȏ ȜȇȗȇȑșȌȗȔȢ 

ȉȢȘȕȑȏȌ ȘȑȕȗȕȘșȏ ȏ 

ȤȔȌȗȊȌșȏȞȌȘȑȇȦ ȤțțȌȑșȏȉȔȕȘșȣ.

ǩ ȓȌȋȏȝȏȔȌ ȓȇȊȔȏșȢ 
ȏȘȖȕȒȣȎȚȥșȘȦ ȉ    
ȋȏȇȊȔȕȘșȏȞȌȘȑȏȜ ȏ ȒȌȞȌȈȔȢȜ 
ȝȌȒȦȜ. ǳȇȊȔȏșȔȕ-ȗȌȎȕȔȇȔȘȔȇȦ 
șȕȓȕȊȗȇțȏȦ (0Ƿ7) –  Ȥșȕ  
ȘȕȉȗȌȓȌȔȔȇȦ ȓȌȋȏȝȏȔȘȑȇȦ 
ȓȌșȕȋȏȑȇ, ȏȘȖȕȒȣȎȚȥȠȇȦ 
ȘȏȒȣȔȕȌ ȓȇȊȔȏșȔȕȌ ȖȕȒȌ ȋȒȦ 
ȈȌȎȉȗȌȋȔȕȐ ȉȏȎȚȇȒȏȎȇȝȏȏ 
ȕȗȊȇȔȏȎȓȇ ȞȌȒȕȉȌȑȇ.

ǴȇȚȑȇ, șȌȜȔȕȒȕȊȏȦ, ȍȏȎȔȣ

ǶȗȕȌȑș
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ǳȇȊȔȏșȢ ȘȌȊȕȋȔȦ ȓȕȍȔȕ ȔȇȎȉȇșȣ �ȔȌȉȏȋȏȓȢȓȏ ȊȌȗȕȦȓȏ� 

ȘȕȉȗȌȓȌȔȔȢȜ șȌȜȔȕȒȕȊȏȐ. ǵȔȏ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ 

ȤȔȌȗȊȌșȏȑȌ, ȤȒȌȑșȗȕȔȏȑȌ, șȗȇȔȘȖȕȗșȌ, ȓȌȋȏȝȏȔȌ, 

ȗȕȈȕșȕșȌȜȔȏȑȌ ȏ ȈȢșȕȉȕȐ șȌȜȔȏȑȌ. ǵȘȔȕȉȔȢȓ ȑȕȓȖȕȔȌȔșȕȓ 

ȖȗȏȗȕȋȔȢȜ ȓȇȊȔȏșȕȉ ȦȉȒȦȌșȘȦ ȓȇȊȔȌșȏș ()e₃Oࢩ, ȏȒȏ )eO Ă )e O ). 2 3

ǧ ȏȘȑȚȘȘșȉȌȔȔȢȌ ȓȇȊȔȏșȢ ȏȎȊȕșȇȉȒȏȉȇȥșȘȦ ȉ ȕȘȔȕȉȔȕȓ ȏȎ 

ȍȌȒȌȎȇ, ȔȏȑȌȒȦ, ȑȕȈȇȒȣșȇ, ȇ șȇȑȍȌ ȏȜ ȘȖȒȇȉȕȉ.

ǻȇȑșȕȗȢ, ȉȒȏȦȥȠȏȌ Ȕȇ ȑȕȗȗȕȎȏȥ  

ǵȖȢș 1. ǸȑȕȗȕȘșȣ ȑȕȗȗȕȎȏȏ Ȗȗȏ ȑȕȔșȇȑșȌ Ș ȗȇȎȒȏȞȔȢȓȏ ȓȌșȇȒȒȇȓȏ

ǵȞȏȘșȏșȌ ȖȕȉȌȗȜȔȕȘșȣ ȍȌȒȌȎȔȕȐ ȖȒȇȘșȏȔȑȏ (ȏȒȏ ȑȚȘȕȞȑȇ ȍȌȒȌȎȔȕȊȕ Ȓȕȓȇ) ȏ ȕȖȚȘșȏșȌ Ȍȧ ȉ ȗȇȘșȉȕȗ 

ȘȚȒȣțȇșȇ ȓȌȋȏ(,,) ȏȒȏ ȜȒȕȗȏȋȇ ȓȌȋȏ(,,) Ȕȇ 2-3 ȓȏȔȚșȢ. ǮȇșȌȓ ȏȎȉȒȌȑȏșȌ ȍȌȒȌȎȔȚȥ ȖȒȇȘșȏȔȑȚ ȏȎ 

ȗȇȘșȉȕȗȇ ȏ șȠȇșȌȒȣȔȕ ȖȗȕȓȕȐșȌ Ȍȧ ȖȕȉȌȗȜȔȕȘșȣ.  Ǯȇ ȉȗȌȓȦ ȖȕȊȗȚȍȌȔȏȦ ȖȕȉȌȗȜȔȕȘșȣ ȍȌȒȌȎȔȕȐ 

ȖȒȇȘșȏȔȑȏ ȖȕȑȗȕȌșȘȦ ȓȌșȇȒȒȏȞȌȘȑȕȐ ȓȌȋȣȥ. ǶȕȓȌȘșȏșȌ ȤșȚ ȍȌȒȌȎȔȚȥ ȖȒȇȘșȏȔȑȚ ȉ ȖȗȕȈȏȗȑȚ. ǩȕ 

ȉșȕȗȚȥ ȖȗȕȈȏȗȑȚ ȖȕȓȌȘșȏșȌ ȑȚȘȕȞȌȑ ȕȝȏȔȑȕȉȇȔȔȕȊȕ ȍȌȒȌȎȇ ȏȒȏ ȍȌȒȌȎȔȚȥ ȖȒȇȘșȏȔȑȚ, ȑ ȑȕșȕȗȕȐ 

ȖȗȏȑȗȌȖȒȧȔ ȑȚȘȕȞȌȑ ȝȏȔȑȇ. ǩ șȗȌșȣȥ ȖȗȕȈȏȗȑȚ ȖȕȓȌȘșȏșȌ ȍȌȒȌȎȔȚȥ ȖȒȇȘșȏȔȑȚ. ǩ ȑȇȍȋȚȥ ȏȎ șȗȧȜ 

ȖȗȕȈȏȗȕȑ ȋȕȈȇȉȣșȌ Ȗȕ 1-2 ȓȒ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȢ.

ǵȈȗȇșȏșȌ ȉȔȏȓȇȔȏȌ Ȕȇ ȘȑȕȗȕȘșȣ ȗȇȘșȉȕȗȌȔȏȦ ȓȌșȇȒȒȕȉ ȉȕ ȉȘȌȜ șȗȧȜ ȖȗȕȈȏȗȑȇȜ.

ǾȌȗȌȎ 5 ȓȏȔȚș ȏȎȉȒȌȑȏșȌ ȍȌȒȌȎȔȢȌ ȖȒȇȘșȏȔȑȏ ȏȎ ȖȗȕȈȏȗȕȑ, ȋȕȈȇȉȣșȌ ȉ ȖȗȕȈȏȗȑȏ Ȗȕ 2-3 ȑȇȖȒȏ  

ȊȌȑȘȇȝȏȇȔȕțȌȗȗȇșȇ(,,,) ȑȇȒȏȦ ȏ ȖȌȗȌȓȌȟȇȐșȌ ȘȕȋȌȗȍȏȓȕȌ.  ǵȑȗȇȟȏȉȇȔȏȌ ȗȇȘșȉȕȗȇ ȉ ȘȏȔȏȐ ȝȉȌș 

ȚȑȇȎȢȉȇȌș Ȕȇ ȖȗȏȘȚșȘșȉȏȌ ȉ ȤșȕȐ ȘȗȌȋȌ ȏȕȔȕȉ ȋȉȚȜȉȇȒȌȔșȔȕȊȕ ȍȌȒȌȎȇ. Ǵȇ ȕȘȔȕȉȇȔȏȏ ȏȔșȌȔȘȏȉȔȕȘșȏ 

ȖȕȒȚȞȌȔȔȕȐ  ȕȑȗȇȘȑȏ ȘȋȌȒȇȐșȌ ȉȢȉȕȋ ȕ ȑȕȒȏȞȌȘșȉȌ ȗȇȘșȉȕȗȧȔȔȕȊȕ ȍȌȒȌȎȇ. ǵȖȗȌȋȌȒȏșȌ, ȑȇȑ ȝȏȔȑ ȏ 

ȓȌȋȣ ȖȕȉȒȏȦȒȏ Ȕȇ ȗȇȘșȉȕȗȌȔȏȌ ȍȌȒȌȎȇ.

ǵȖȢș 2.  ǩȒȏȦȔȏȌ SH ȘȗȌȋȢ Ȕȇ ȑȕȗȗȕȎȏȥ ȓȌșȇȒȒȕȉ

ǶȕȓȌȘșȏșȌ Ȗȕ ȑȚȘȕȞȑȚ ȍȌȒȌȎȔȕȊȕ Ȓȕȓȇ ȉ ȑȇȍȋȚȥ ȏȎ ȋȉȚȜ ȖȗȕȈȏȗȕȑ. ǩ ȕȋȔȚ ȏȎ ȖȗȕȈȏȗȕȑ ȋȕȈȇȉȣșȌ 2-3 

ȑȇȖȒȏ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȢ, ȇ ȉ ȋȗȚȊȚȥ – 2-3 ȑȇȖȒȏ ȗȇȘșȉȕȗȇ ȊȏȋȗȕȑȘȏȋȇ ȑȇȒȏȦ. ǾȌȗȌȎ 30 ȓȏȔȚș ȏȎȉȒȌȑȏșȌ 

ȑȚȘȕȞȑȏ ȓȌșȇȒȒȇ ȏ ȋȕȈȇȉȣșȌ ȉ ȖȗȕȈȏȗȑȏ 2-3 ȑȇȖȒȏ ȊȌȑȘȇȝȏȇȔȕțȌȗȗȇșȇ(,,,) ȑȇȒȏȦ ȏ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȢ. 

ǶȌȗȌȓȌȟȇȐșȌ ȑȇȍȋȢȐ ȗȇȘșȉȕȗ ȏ Ȕȇ ȕȘȔȕȉȇȔȏȏ ȏȔșȌȔȘȏȉȔȕȘșȏ ȘȏȔȌȊȕ ȝȉȌșȇ, ȔȇȈȒȥȋȇȌȓȕȐ Ț 

ȗȇȘșȉȕȗȕȉ, ȘȋȌȒȇȐșȌ ȉȢȉȕȋ ȕ ȉȒȏȦȔȏȏ SH Ȕȇ ȘȑȕȗȕȘșȣ ȑȕȗȗȕȎȏȏ.

²  ǵȖȢș 3. ǩȒȏȦȔȏȌ ȏȕȔȕȉ CO Ȕȇ ȑȕȗȗȕȎȏȥ ȇȒȥȓȏȔȏȦ

ǩ ȑȇȍȋȚȥ ȏȎ ȋȉȚȜ ȖȗȕȈȏȗȕȑ ȖȕȓȌȘșȏșȌ Ȗȕ ȑȚȘȕȞȑȚ ȇȒȥȓȏȔȏȦ. ǩ ȕȋȔȚ ȏȎ ȖȗȕȈȏȗȕȑ ȋȕȈȇȉȣșȌ ȗȇȘșȉȕȗ 

ȘȚȒȣțȇșȇ ȓȌȋȏ(,,), ȇ ȉ ȋȗȚȊȚȥ – ȗȇȘșȉȕȗ ȜȒȕȗȏȋȇ ȓȌȋȏ(,,). ǵșȓȌșȣșȌ, ȉ ȑȇȑȕȐ ȖȗȕȈȏȗȑȌ ȑȕȗȗȕȎȏȦ 

ȖȗȕȏȘȜȕȋȏș ȈȢȘșȗȌȌ.  ǩ ȖȗȕȈȏȗȑȚ Ș ȗȇȘșȉȕȗȕȓ ȘȚȒȣțȇșȇ ȓȌȋȏ(,,) ȋȕȈȇȉȣșȌ ȔȌȘȑȕȒȣȑȕ ȑȗȏȘșȇȒȒȕȉ 

ȜȒȕȗȏȋȇ ȔȇșȗȏȦ. ǵșȓȌșȣșȌ ȖȗȕȏȘȜȕȋȦȠȏȌ ȏȎȓȌȔȌȔȏȦ. ǸȋȌȒȇȐșȌ ȉȢȉȕȋ ȕ ȉȒȏȦȔȏȏ ȜȒȕȗȏȋ-ȏȕȔȕȉ Ȕȇ 

ȘȑȕȗȕȘșȣ ȑȕȗȗȕȎȏȏ.

ǵȖȢș 4. ǩȒȏȦȔȏȌ ȓȌșȇȒȒȏȞȌȘȑȏȜ ȖȕȑȗȢșȏȐ ȏ ȏȔȊȏȈȏșȕȗȕȉ Ȕȇ ȑȕȗȗȕȎȏȥ

ǩ ȑȇȍȋȚȥ ȏȎ ȋȉȚȜ ȖȗȕȈȏȗȕȑ ȋȕȈȇȉȣșȌ Ȗȕ 1 ȓȒ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȢ ȏ 2-3 ȑȇȖȒȏ ȊȌȑȘȇȝȏȇȔȕțȌȗȗȇșȇ(,,,) 

ȑȇȒȏȦ. ǩ ȕȋȔȚ ȖȗȕȈȏȗȑȚ ȖȕȓȌȘșȏșȌ ȑȚȘȕȞȌȑ  ȕȝȏȔȑȕȉȇȔȔȕȊȕ ȍȌȒȌȎȇ, ȇ ȉ ȋȗȚȊȚȥ – ȑȚȘȕȞȌȑ ȒȚȍȧȔȕȊȕ 

(ȖȕȑȗȢșȕȊȕ ȕȒȕȉȕȓ) ȍȌȒȌȎȇ. ǵșȓȌșȣșȌ, ȉ ȑȇȑȕȐ ȏȎ ȖȗȕȈȏȗȕȑ ȗȇȘșȉȕȗ ȖȗȏȕȈȗȌșȇȌș ȈȕȒȌȌ ȏȔșȌȔȘȏȉȔȢȐ 

ȘȏȔȏȐ ȝȉȌș.

ǩ ȑȇȍȋȚȥ ȏȎ ȋȉȚȜ ȖȗȕȈȏȗȕȑ ȖȕȒȕȍȏșȌ Ȗȕ ȑȚȘȕȞȑȚ ȝȏȔȑȇ. ǫȕȈȇȉȣșȌ ȉ ȖȗȕȈȏȗȑȏ Ȗȕ 1 ȓȒ ȘȕȒȦȔȕȐ 

ȑȏȘȒȕșȢ. ǮȇșȌȓ ȉ ȕȋȔȚ ȏȎ ȖȗȕȈȏȗȕȑ ȋȕȈȇȉȣșȌ 1-2 ȑȇȖȒȏ ȇȔȏȒȏȔȇ ȉ ȑȇȞȌȘșȉȌ ȏȔȊȏȈȏșȕȗȇ. ǩ ȑȇȑȕȐ 

ȖȗȕȈȏȗȑȌ ȝȏȔȑ ȑȕȗȗȕȋȏȗȚȌș ȈȢȘșȗȌȌ" ǵȈȡȦȘȔȏșȌ ȖȗȏȞȏȔȚ. 

ǷȇȎȉȏșȏȌ ȓȇȊȔȏșȔȢȜ șȌȜȔȕȒȕȊȏȐ ȖȕȎȉȕȒȏș ȉ ȈȚȋȚȠȌȓ ȘȕȎȋȇȉȇșȣ 

ȈȕȒȌȌ ȈȢȘșȗȢȌ, ȈȌȎȕȖȇȘȔȢȌ ȏ ȤțțȌȑșȏȉȔȢȌ șȌȜȔȏȞȌȘȑȏȌ 

ȘȏȘșȌȓȢ.

ǩ ȤȒȌȑșȗȕȋȉȏȊȇșȌȒȦȜ 
ȓȇȊȔȏșȔȕȌ ȖȕȒȌ ȖȗȌȕȈȗȇȎȚȌș 
ȤȒȌȑșȗȏȞȌȘȑȚȥ ȤȔȌȗȊȏȥ ȉ 
ȓȌȜȇȔȏȞȌȘȑȚȥ ȤȔȌȗȊȏȥ.

ǩ ȊȌȔȌȗȇșȕȗȇȜ ȖȗȕȏȘȜȕȋȏș 
ȕȈȗȇșȔȢȐ ȖȗȕȝȌȘȘ. ǴȇȖȗȏȓȌȗ, 
Ȕȇ ȉȌșȗȕȤȒȌȑșȗȕȘșȇȔȝȏȦȜ 
ȤȔȌȗȊȏȦ ȉȌșȗȇ  Ȗȕȋ ȉȒȏȦȔȏȌȓ 
ȓȇȊȔȏșȔȕȊȕ ȖȕȒȦ 
ȖȗȌȕȈȗȇȎȚȌșȘȦ

ȉ ȤȒȌȑșȗȏȞȌȘȑȚȥ ȤȔȌȗȊȏȥ. 

ǳȇȊȔȏșȢ ȏȊȗȇȥș ȈȕȒȣȟȚȥ ȗȕȒȣ 
ȉ ȕȈȒȇȘșȏ ȤȒȌȑșȗȕȔȏȑȏ ȏ 
ȏȔțȕȗȓȇȝȏȕȔȔȢȜ șȌȜȔȕȒȕȊȏȐ. 

ǼȗȇȔȌȔȏȌ ȏȔțȕȗȓȇȝȏȏ Ȕȇ 
ȍȧȘșȑȏȜ ȋȏȘȑȇȜ ȕȘȚȠȌȘșȉȒȦȌșȘȦ 
Ș ȖȕȓȕȠȣȥ ȓȇȊȔȏșȔȕȊȕ ȖȕȒȦ.

ǫȏȔȇȓȏȑȏ, ȔȇȚȟȔȏȑȏ ȏ 
ȓȏȑȗȕțȕȔȢ Ș ȖȕȓȕȠȣȥ 
ȓȇȊȔȏșȕȉ ȖȗȌȕȈȗȇȎȚȥș

ȎȉȚȑȕȉȢȌ ȉȕȒȔȢ ȉ 
ȤȒȌȑșȗȏȞȌȘȑȏȌ ȘȏȊȔȇȒȢ ȏ 
ȔȇȕȈȕȗȕș.

ǫȒȦ ȋȉȏȍȌȔȏȦ ȈȌȎ șȗȌȔȏȦ 

ȖȕȌȎȋȕȉ Ș ȓȇȊȔȏșȔȕȐ ȒȌȉȏșȇȝȏȌȐ 

(Ȕȇ ȓȇȊȔȏșȔȕȐ ȖȕȋȚȟȑȌ) 

ȏȘȖȕȒȣȎȚȥșȘȦ ȘȏȒȣȔȢȌ 

ȓȇȊȔȏșȔȢȌ ȖȕȒȦ.

ǫȒȦ ȤșȕȐ șȌȜȔȕȒȕȊȏȏ ȜȇȗȇȑșȌȗȔȢ 

ȉȢȘȕȑȏȌ ȘȑȕȗȕȘșȏ ȏ 

ȤȔȌȗȊȌșȏȞȌȘȑȇȦ ȤțțȌȑșȏȉȔȕȘșȣ.

ǩ ȓȌȋȏȝȏȔȌ ȓȇȊȔȏșȢ 
ȏȘȖȕȒȣȎȚȥșȘȦ ȉ    
ȋȏȇȊȔȕȘșȏȞȌȘȑȏȜ ȏ ȒȌȞȌȈȔȢȜ 
ȝȌȒȦȜ. ǳȇȊȔȏșȔȕ-ȗȌȎȕȔȇȔȘȔȇȦ 
șȕȓȕȊȗȇțȏȦ (0Ƿ7) –  Ȥșȕ  
ȘȕȉȗȌȓȌȔȔȇȦ ȓȌȋȏȝȏȔȘȑȇȦ 
ȓȌșȕȋȏȑȇ, ȏȘȖȕȒȣȎȚȥȠȇȦ 
ȘȏȒȣȔȕȌ ȓȇȊȔȏșȔȕȌ ȖȕȒȌ ȋȒȦ 
ȈȌȎȉȗȌȋȔȕȐ ȉȏȎȚȇȒȏȎȇȝȏȏ 
ȕȗȊȇȔȏȎȓȇ ȞȌȒȕȉȌȑȇ.

ǴȇȚȑȇ, șȌȜȔȕȒȕȊȏȦ, ȍȏȎȔȣ

ǶȗȕȌȑș
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1. ǴȇȎȕȉȏșȌ șȗȏ ȜȇȗȇȑșȌȗȔȢȜ ȘȉȕȐȘșȉȇ ȓȌșȇȒȒȕȉ. ǶȌȗȌȞȏȘȒȏșȌ ȖȗȏȑȒȇȋȔȢȌ� 

ȖȗȏȓȌȔȏȓȢȌ Ȕȇ ȖȗȇȑșȏȑȌ� ȕȘȕȈȌȔȔȕȘșȏ ȓȌșȇȒȒȕȉ� ȕȈȚȘȒȕȉȒȌȔȔȢȌ Ȥșȏȓȏ 

ȘȉȕȐȘșȉȇȓȏ.

2. ǩ ȒȇȈȕȗȇșȕȗȏȏ ȚȞȌȔȏȑ ȏȎȉȒȧȑ ȔȇșȗȏȐ ȏȎ ȑȌȗȕȘȏȔȇ� ȕȞȏȘșȏȒ ȌȊȕ ȖȕȉȌȗȜȔȕȘșȣ ȏ 

ȉȢȘȚȟȏȒ țȏȒȣșȗȕȉȇȒȣȔȕȐ ȈȚȓȇȊȕȐ. ǮȇșȌȓ ȕȔ ȕșȗȌȎȇȒ ȔȌȈȕȒȣȟȕȐ ȑȚȘȕȞȌȑ ȔȇșȗȏȦ ȏ 

ȕȘșȕȗȕȍȔȕ ȖȕȓȌȘșȏȒ ȌȊȕ ȉ ȘșȌȑȒȦȔȔȚȥ ȖȕȘȚȋȚ� ȔȇȖȕȒȕȉȏȔȚ ȎȇȖȕȒȔȌȔȔȚȥ ȉȕȋȕȐ. 

Ƕȗȏ Ȥșȕȓ ȔȇȈȒȥȋȇȒȕȘȣ  ȕȈȗȇȎȕȉȇȔȏȌ ȖȒȇȓȌȔȏ.

ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ

/L

Na

.

5E

CV

)U

ȀȌȒȕȞȔȕȎȌȓȌȒȣȔȢȌ

ȓȌșȇȒȒȢ 

%e

0J

Ca

6U

%a

ǶȌȗȌȜȕȋȔȢȌ

ȓȌșȇȒȒȢ 

CX

=n

)e

$X

CU ȏ ȋȗ.

ǳȌșȇȒȒȢ

ǻȏȎȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ�

–  Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ șȉȧȗȋȢȌ (ȗșȚșȣ 

ȉ ȍȏȋȑȕȓ ȘȕȘșȕȦȔȏȏ)

–  ȉȢȘȕȑȇȦ șȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ

–  ȓȌșȇȒȒȏȞȌȘȑȏȐ ȈȒȌȘȑ

–  ȜȕȗȕȟȏȌ șȌȖȒȕ- ȏ ȤȒȌȑșȗȕȖȗȕȉȕȋȔȕȘșȣ

–  ȖȒȇȘșȏȞȔȕȘșȣ

–  ȗȇȘȟȏȗȌȔȏȌ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ

ǵșȋȇȥș ȤȒȌȑșȗȕȔȢ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ 

ȖȕȒȕȍȏșȌȒȣȔȕ ȎȇȗȦȍȌȔȔȢȜ ȏȕȔȕȉ – 

ȑȇșȏȕȔȕȉ�
+ 3+ 2+ 2+ 3+Na , $O , Ca , )e , )e

ǱȕȗȗȕȎȏȦ – Ȥșȕ ȖȕȘșȌȖȌȔȔȕȌ 

ȗȇȎȗȚȟȌȔȏȌ ȓȌșȇȒȒȕȉ ȏ 

ȘȖȒȇȉȕȉ Ȗȕȋ ȉȕȎȋȌȐȘșȉȏȌȓ 

ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ.

ǷȚȋȇ –  Ȥșȕ ȉȘșȗȌȞȇȥȠȇȦȘȦ                  
ȉ ȖȗȏȗȕȋȌ ȊȕȗȔȇȦ  Ȗȕȗȕȋȇ, 
ȑȕșȕȗȇȦ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ 
ȖȕȒȚȞȌȔȏȦ ȓȌșȇȒȒȕȉ.

ǸȖȒȇȉȢ, ȑȕșȕȗȢȌ ȖȕȒȚȞȇȥș ȏȎ 

ȍȌȒȌȎȔȕȐ ȗȚȋȢ, – ȘșȇȒȣ ȏ ȞȚȊȚȔ.

a.  ǶȕȞȌȓȚ ȔȇșȗȏȐ ȜȗȇȔȦș ȉ ȑȌȗȕȘȏȔȌ"

E.  ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȖȗȕȏȎȕȟȌȋȟȌȐ ȜȏȓȏȞȌȘȑȕȐ ȗȌȇȑȝȏȏ ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ. 

F.  ǶȕȞȌȓȚ  ȖȕȦȉȏȒȕȘȣ ȖȒȇȓȦ" 

3. Ƕ ȗȏ ȋȒȏșȌȒȣȔȕȓ ȑȏȖȦȞȌȔȏȏ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ Ȕȇ ȋȔȌ ȞȇȐȔȏȑȇ ȕȈȗȇȎȚȌșȘȦ ȔȇȑȏȖȣ.

a.  ǶȕȞȌȓȚ ȕȈȗȇȎȚȌșȘȦ ȔȇȑȏȖȣ"

E.  ǱȇȑȇȦ Ȗȗȏ Ȥșȕȓ ȖȗȕȏȘȜȕȋȏș ȗȌȇȑȝȏȦ"

F.  Ǿșȕ ȈȢ ȉȢ ȖȗȌȋȒȕȍȏȒȏ ȋȒȦ ȚȋȇȒȌȔȏȦ ȔȇȑȏȖȏ"

4. ǯȎ ȗȚȋȢ� ȘȕȋȌȗȍȇȠȌȐ 4� ȍȌȒȌȎȇ� ȈȢȒȕ ȖȕȒȚȞȌȔȕ 2� ȑȊ ȍȌȒȌȎȇ� Ȗȗȏ Ȥșȕȓ 

ȉȢȜȕȋ ȖȗȕȋȚȑșȇ ȘȕȘșȇȉȏȒ 8��. ǷȇȘȘȞȏșȇȐșȌ ȓȇȘȘȚ �ȑȊ� ȉȎȦșȕȐ ȍȌȒȌȎȔȕȐ ȗȚȋȢ.

5. ǱȇȑȕȐ ȖȗȕȝȌȘȘ ȖȗȕșȌȑȇȌș ȉ ȋȕȓȌȔȔȕȐ ȖȌȞȏ Ȗȗȏ ȖȕȒȚȞȌȔȏȏ ȍȌȒȌȎȇ ȏȎ 

ȕȑȘȏȋȇ ȍȌȒȌȎȇ�,,,�"

$)  ǵȑȏȘȒȌȔȏȌ ȕȑȘȏȋȇ ȍȌȒȌȎȇ(,,,) ȑȏȘȒȕȗȕȋȕȓ 

%)  ǩȕȘȘșȇȔȕȉȒȌȔȏȌ ȕȑȘȏȋȇ ȍȌȒȌȎȇ(,,,) ȇȒȥȓȏȔȏȌȓ

C)  ǩȕȘȘșȇȔȕȉȒȌȔȏȌ ȕȑȘȏȋȇ ȍȌȒȌȎȇ(,,,) ȓȕȔȕȕȑȘȏȋȕȓ ȚȊȒȌȗȕȋȇ

')  ǵȑȏȘȒȌȔȏȌ ȕȑȘȏȋȇ ȍȌȒȌȎȇ(,,,) ȚȊȒȌȗȕȋȕȓ

()  ǵȑȏȘȒȌȔȏȌ ȕȑȘȏȋȇ ȍȌȒȌȎȇ(,,,) ȇȒȥȓȏȔȏȌȓ

6. ǺȘșȇȔȕȉȏșȌ ȗȦȋ ȚȓȌȔȣȟȌȔȏȦ ȓȇȘȘ ȒȏșȏȦ �P �� ȔȇșȗȏȦ �P � ȏ ȑȇȒȏȦ �P �� ȌȘȒȏ ȕȔȏ ȖȕȒȔȕȘșȣȥ 1 2 3

ȗȌȇȊȏȗȚȥș Ș ȕȋȏȔȇȑȕȉȕȐ ȓȇȘȘȕȐ ȑȏȘȒȕȗȕȋȇ. 

Заключение Обобщающие задания
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1. ǴȇȎȕȉȏșȌ șȗȏ ȜȇȗȇȑșȌȗȔȢȜ ȘȉȕȐȘșȉȇ ȓȌșȇȒȒȕȉ. ǶȌȗȌȞȏȘȒȏșȌ ȖȗȏȑȒȇȋȔȢȌ� 

ȖȗȏȓȌȔȏȓȢȌ Ȕȇ ȖȗȇȑșȏȑȌ� ȕȘȕȈȌȔȔȕȘșȏ ȓȌșȇȒȒȕȉ� ȕȈȚȘȒȕȉȒȌȔȔȢȌ Ȥșȏȓȏ 

ȘȉȕȐȘșȉȇȓȏ.

2. ǩ ȒȇȈȕȗȇșȕȗȏȏ ȚȞȌȔȏȑ ȏȎȉȒȧȑ ȔȇșȗȏȐ ȏȎ ȑȌȗȕȘȏȔȇ� ȕȞȏȘșȏȒ ȌȊȕ ȖȕȉȌȗȜȔȕȘșȣ ȏ 

ȉȢȘȚȟȏȒ țȏȒȣșȗȕȉȇȒȣȔȕȐ ȈȚȓȇȊȕȐ. ǮȇșȌȓ ȕȔ ȕșȗȌȎȇȒ ȔȌȈȕȒȣȟȕȐ ȑȚȘȕȞȌȑ ȔȇșȗȏȦ ȏ 

ȕȘșȕȗȕȍȔȕ ȖȕȓȌȘșȏȒ ȌȊȕ ȉ ȘșȌȑȒȦȔȔȚȥ ȖȕȘȚȋȚ� ȔȇȖȕȒȕȉȏȔȚ ȎȇȖȕȒȔȌȔȔȚȥ ȉȕȋȕȐ. 

Ƕȗȏ Ȥșȕȓ ȔȇȈȒȥȋȇȒȕȘȣ  ȕȈȗȇȎȕȉȇȔȏȌ ȖȒȇȓȌȔȏ.

ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ

/L

Na

.

5E

CV

)U

ȀȌȒȕȞȔȕȎȌȓȌȒȣȔȢȌ

ȓȌșȇȒȒȢ 

%e

0J

Ca

6U

%a

ǶȌȗȌȜȕȋȔȢȌ

ȓȌșȇȒȒȢ 

CX

=n

)e

$X

CU ȏ ȋȗ.

ǳȌșȇȒȒȢ

ǻȏȎȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ�

–  Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ șȉȧȗȋȢȌ (ȗșȚșȣ 

ȉ ȍȏȋȑȕȓ ȘȕȘșȕȦȔȏȏ)

–  ȉȢȘȕȑȇȦ șȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ

–  ȓȌșȇȒȒȏȞȌȘȑȏȐ ȈȒȌȘȑ

–  ȜȕȗȕȟȏȌ șȌȖȒȕ- ȏ ȤȒȌȑșȗȕȖȗȕȉȕȋȔȕȘșȣ

–  ȖȒȇȘșȏȞȔȕȘșȣ

–  ȗȇȘȟȏȗȌȔȏȌ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ

ǵșȋȇȥș ȤȒȌȑșȗȕȔȢ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ 

ȖȕȒȕȍȏșȌȒȣȔȕ ȎȇȗȦȍȌȔȔȢȜ ȏȕȔȕȉ – 

ȑȇșȏȕȔȕȉ�
+ 3+ 2+ 2+ 3+Na , $O , Ca , )e , )e

ǱȕȗȗȕȎȏȦ – Ȥșȕ ȖȕȘșȌȖȌȔȔȕȌ 

ȗȇȎȗȚȟȌȔȏȌ ȓȌșȇȒȒȕȉ ȏ 

ȘȖȒȇȉȕȉ Ȗȕȋ ȉȕȎȋȌȐȘșȉȏȌȓ 

ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ.

ǷȚȋȇ –  Ȥșȕ ȉȘșȗȌȞȇȥȠȇȦȘȦ                  
ȉ ȖȗȏȗȕȋȌ ȊȕȗȔȇȦ  Ȗȕȗȕȋȇ, 
ȑȕșȕȗȇȦ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ 
ȖȕȒȚȞȌȔȏȦ ȓȌșȇȒȒȕȉ.

ǸȖȒȇȉȢ, ȑȕșȕȗȢȌ ȖȕȒȚȞȇȥș ȏȎ 

ȍȌȒȌȎȔȕȐ ȗȚȋȢ, – ȘșȇȒȣ ȏ ȞȚȊȚȔ.

a.  ǶȕȞȌȓȚ ȔȇșȗȏȐ ȜȗȇȔȦș ȉ ȑȌȗȕȘȏȔȌ"

E.  ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȖȗȕȏȎȕȟȌȋȟȌȐ ȜȏȓȏȞȌȘȑȕȐ ȗȌȇȑȝȏȏ ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ. 

F.  ǶȕȞȌȓȚ  ȖȕȦȉȏȒȕȘȣ ȖȒȇȓȦ" 

3. Ƕ ȗȏ ȋȒȏșȌȒȣȔȕȓ ȑȏȖȦȞȌȔȏȏ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ Ȕȇ ȋȔȌ ȞȇȐȔȏȑȇ ȕȈȗȇȎȚȌșȘȦ ȔȇȑȏȖȣ.

a.  ǶȕȞȌȓȚ ȕȈȗȇȎȚȌșȘȦ ȔȇȑȏȖȣ"

E.  ǱȇȑȇȦ Ȗȗȏ Ȥșȕȓ ȖȗȕȏȘȜȕȋȏș ȗȌȇȑȝȏȦ"

F.  Ǿșȕ ȈȢ ȉȢ ȖȗȌȋȒȕȍȏȒȏ ȋȒȦ ȚȋȇȒȌȔȏȦ ȔȇȑȏȖȏ"

4. ǯȎ ȗȚȋȢ� ȘȕȋȌȗȍȇȠȌȐ 4� ȍȌȒȌȎȇ� ȈȢȒȕ ȖȕȒȚȞȌȔȕ 2� ȑȊ ȍȌȒȌȎȇ� Ȗȗȏ Ȥșȕȓ 

ȉȢȜȕȋ ȖȗȕȋȚȑșȇ ȘȕȘșȇȉȏȒ 8��. ǷȇȘȘȞȏșȇȐșȌ ȓȇȘȘȚ �ȑȊ� ȉȎȦșȕȐ ȍȌȒȌȎȔȕȐ ȗȚȋȢ.

5. ǱȇȑȕȐ ȖȗȕȝȌȘȘ ȖȗȕșȌȑȇȌș ȉ ȋȕȓȌȔȔȕȐ ȖȌȞȏ Ȗȗȏ ȖȕȒȚȞȌȔȏȏ ȍȌȒȌȎȇ ȏȎ 

ȕȑȘȏȋȇ ȍȌȒȌȎȇ�,,,�"

$)  ǵȑȏȘȒȌȔȏȌ ȕȑȘȏȋȇ ȍȌȒȌȎȇ(,,,) ȑȏȘȒȕȗȕȋȕȓ 

%)  ǩȕȘȘșȇȔȕȉȒȌȔȏȌ ȕȑȘȏȋȇ ȍȌȒȌȎȇ(,,,) ȇȒȥȓȏȔȏȌȓ

C)  ǩȕȘȘșȇȔȕȉȒȌȔȏȌ ȕȑȘȏȋȇ ȍȌȒȌȎȇ(,,,) ȓȕȔȕȕȑȘȏȋȕȓ ȚȊȒȌȗȕȋȇ

')  ǵȑȏȘȒȌȔȏȌ ȕȑȘȏȋȇ ȍȌȒȌȎȇ(,,,) ȚȊȒȌȗȕȋȕȓ

()  ǵȑȏȘȒȌȔȏȌ ȕȑȘȏȋȇ ȍȌȒȌȎȇ(,,,) ȇȒȥȓȏȔȏȌȓ

6. ǺȘșȇȔȕȉȏșȌ ȗȦȋ ȚȓȌȔȣȟȌȔȏȦ ȓȇȘȘ ȒȏșȏȦ �P �� ȔȇșȗȏȦ �P � ȏ ȑȇȒȏȦ �P �� ȌȘȒȏ ȕȔȏ ȖȕȒȔȕȘșȣȥ 1 2 3

ȗȌȇȊȏȗȚȥș Ș ȕȋȏȔȇȑȕȉȕȐ ȓȇȘȘȕȐ ȑȏȘȒȕȗȕȋȇ. 
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7. ǱȇȑȏȌ ȚșȉȌȗȍȋȌȔȏȦ ȉȌȗȔȢ"

1. ǷȍȇȉȒȌȔȏȌ – ȕȑȏȘȒȏșȌȒȣȔȕ-ȉȕȘȘșȇȔȕȉȏșȌȒȣȔȢȐ ȖȗȕȝȌȘȘ

2. ǶȗȏȘȚșȘșȉȏȌ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ ȉ ȉȕȎȋȚȜȌ ȘȔȏȍȇȌș ȘȑȕȗȕȘșȣ ȗȍȇȉȒȌȔȏȦ

3.£ǷȍȇȉȞȏȔȚ ȓȕȍȔȕ ȕșȞȏȘșȏșȣ (ȚȋȇȒȏșȣ) ȘȕȒȦȔȕȐ ȑȏȘȒȕșȕȐ

4. ǩȕ ȉȒȇȍȔȕȓ ȉȕȎȋȚȜȌ ȍȌȒȌȎȕ ȗȍȇȉȌȌș ȈȢȘșȗȌȌ

�. ǴȇȐȋȏșȌ ȎȔȇȞȌȔȏȦ P ȏ Q� ȏȘȜȕȋȦ ȏȎ Ȋȗȇțȏȑȇ ȗȇȎȒȕȍȌȔȏȦ ȑȇȗȈȕȔȇșȇ 

ȑȇȒȣȝȏȦ �CaC2 � Ȗȗȏ ȌȊȕ ȔȇȊȗȌȉȇȔȏȏ.3

ȓȇȘȘȇ, Ȋ

ȉȗȌȓȦ

n + 3

P

n

1�. ǺȑȇȍȏșȌ� ȉ ȑȇȑȕȓ ȖȕȗȦȋȑȌ ȚȓȌȔȣȟȇȥșȘȦ ȇșȕȓȔȢȌ ȗȇȋȏȚȘȢ ȓȌșȇȒȒȕȉ ;� < ȏ =� 

      ȌȘȒȏ Q � Q  � Q .1 3 2

ǳȇȘȘȇ ȉȕȋȕȗȕȋȇ, ȖȕȒȚȞȌȔȔȕȊȕ Ȗȗȏ ȗȌȇȑȝȏȏ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȓȌșȇȒȒȇ Ș ȏȎȈȢșȑȕȓ ȉȕȋȢ, Ȋ

ǳȇȘȘȇ, ȊȀȌȒȕȞȔȕȐ 

ȓȌșȇȒȒ

; 

< 

= 

P

P

P

n1

n2

n3

8.  ǸșȇȒȣȔȕȐ ȓȕȘș� ȗȇȘȖȕȒȕȍȌȔȔȢȐ ȉ ȖȗȏȈȗȌȍȔȕȐ ȎȕȔȌ� ȈȢȘșȗȌȌ ȑȕȗȗȕȋȏȗȚȌș.

a. Ǳȇȑȕȉȇ ȖȗȏȞȏȔȇ ȤșȕȊȕ ȦȉȒȌȔȏȦ"

E.£ǱȇȑȏȌ ȓȌșȇȒȒȢ ȓȕȊȚș ȈȢșȣ ȏȘȖȕȒȣȎȕȉȇȔȢ  ȋȒȦ ȎȇȠȏșȢ ȓȕȘșȇ 

ȕș ȑȕȗȗȕȎȏȏ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.



ǶȗȕȉȌȋȧȔȔȢȐ ȤȑȘȖȌȗȏȓȌȔș ȖȗȏȉȧȒ ȑ 

ȖȕȒȚȞȌȔȏȥ ȉȇȍȔȢȜ ȔȇȚȞȔȢȜ ȗȌȎȚȒȣșȇșȕȉ Ȗȕ 

ȘȕȘșȇȉȚ ȉȕȎȋȚȜȇ. ǨȢȒȕ ȚȘșȇȔȕȉȒȌȔȕ, Ȟșȕ 

ȉȕȎȋȚȜ – Ȥșȕ ȔȌ ȕȋȔȕ (ȏȔȋȏȉȏȋȚȇȒȣȔȕȌ) 

ȉȌȠȌȘșȉȕ, ȇ ȘȓȌȘȣ ȗȇȎȒȏȞȔȢȜ ȊȇȎȕȉ, ȇ ȕȋȏȔ ȏȎ 

ȤșȏȜ ȊȇȎȕȉ ȏȓȌȌș ȕȘȕȈȕȌ ȎȔȇȞȌȔȏȌ ȏ ȋȒȦ 

ȊȕȗȌȔȏȦ, ȏ ȋȒȦ ȋȢȜȇȔȏȦ. Ȅșȕș ȊȇȎ 

ȉȖȕȘȒȌȋȘșȉȏȏ ȔȇȎȉȇȒȏ ȑȏȘȒȕȗȕȋȕȓ. ǫȇȔȔȢȓ 

ȕșȑȗȢșȏȌȓ ȈȢȒ ȉȔȌȘȧȔ ȎȔȇȞȏșȌȒȣȔȢȐ ȉȑȒȇȋ ȉ 

ȏȎȚȞȌȔȏȌ ȘȕȘșȇȉȇ ȉȕȎȋȚȜȇ, ȗȇȎȋȌȒȌȔȏȌ ȊȇȎȕȉ ȏ 

ȉ ȝȌȒȕȓ ȉ ȗȇȎȉȏșȏȌ ȜȏȓȏȞȌȘȑȕȐ ȔȇȚȑȏ.

Ń ǵȘȔȕȉȔȚȥ ȞȇȘșȣ ȉȕȎȋȚȜȇ ȘȕȘșȇȉȒȦȥș ȇȎȕș ȏ ȑȏȘȒȕȗȕȋ,  ȉ ȌȊȕ ȘȕȘșȇȉȌ șȇȑȍȌ ȖȗȏȘȚșȘșȉȚȥș ȉ 

ȔȌȎȔȇȞȏșȌȒȣȔȢȜ ȑȕȒȏȞȌȘșȉȇȜ  ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, ȉȕȋȦȔȢȌ ȖȇȗȢ, ȇȗȊȕȔ ȏ ȋȗȚȊȏȌ  ȈȒȇȊȕȗȕȋȔȢȌ ȊȇȎȢ 

Ń ǵȘȔȕȉȔȢȌ ȉȌȠȌȘșȉȇ, ȎȇȊȗȦȎȔȦȥȠȏȌ ȉȕȎȋȚȜ, – ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, ȋȏȕȑȘȏȋ ȘȌȗȢ, ȕȑȘȏȋȢ ȇȎȕșȇ ȏ 

ȘȕȌȋȏȔȌȔȏȦ ȘȉȏȔȝȇ 

Ń ǫȒȦ ȖȗȌȋȕșȉȗȇȠȌȔȏȦ ȎȇȊȗȦȎȔȌȔȏȦ ȉȕȎȋȚȜȇ ȏȘȖȕȒȣȎȚȥșȘȦ ȗȇȎȒȏȞȔȢȌ ȘȖȕȘȕȈȢ

Ń ǫȒȦ ȕȞȏȘșȑȏ ȉȕȋȢ ȏȎ ȔȌȧ ȚȋȇȒȦȥș șȉȧȗȋȢȌ ȎȇȊȗȦȎȔȏșȌȒȏ, ȖȗȕȉȕȋȦș Ȍȧ ȋȌȎȏȔțȌȑȝȏȥ, ȇ ȕȞȏȠȌȔȔȚȥ 

ȉȕȋȚ ȜȗȇȔȦș ȉ ȎȇȑȗȢșȢȜ ȗȌȎȌȗȉȚȇȗȇȜ.

Ń ǶȇȗȔȏȑȕȉȢȌ ȊȇȎȢ (CO , CH  ȏ ȋȗ.) ȖȕȊȒȕȠȇȥș șȌȖȒȕ ȏȎ ȇșȓȕȘțȌȗȢ ȏ ȖȗȌȋȕșȉȗȇȠȇȥș  ȌȊȕ ȚșȌȞȑȚ ȉ 2 4

ȑȕȘȓȕȘ

Ń ǬȍȌȊȕȋȔȕȌ ȖȕȉȢȟȌȔȏȌ ȘȗȌȋȔȌȐ șȌȓȖȌȗȇșȚȗȢ Ȕȇ ȎȌȓȔȕȓ ȟȇȗȌ ȔȇȎȢȉȇȌșȘȦ ȊȒȕȈȇȒȣȔȢȓ 

ȖȕșȌȖȒȌȔȏȌȓ

1. Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ, Ȗȕ ȑȇȑȕȐ ȖȗȏȞȏȔȌ, 

ȉ ȕȘȔȕȉȔȕȓ, ȘȉȌȞȇ ȊȇȘȔȌș ȉ 

ȎȇȓȑȔȚșȕȓ ȖȗȕȘșȗȇȔȘșȉȌ"

2. ǶȕȞȌȓȚ ȉ ȘȕȘȚȋȌ Ș ȗȇȘșȌȔȏȌȓ ȉȕȎȋȚȜ 

ȘȔȕȉȇ ȘșȇȒ “ȖȗȏȊȕȋȔȢȓ” ȋȒȦ 

ȊȕȗȌȔȏȦ"

3. ǱȇȑȏȌ ȊȇȎȢ ȉȜȕȋȦș ȉ ȘȕȘșȇȉ ȉȕȎȋȚȜȇ"

4. Ǳȇȑ ȏȎȓȌȔȌȔȏȦ ȉ ȘȕȘșȇȉȌ ȉȕȎȋȚȜȇ 

ȓȕȊȚș ȖȕȉȒȏȦșȣ Ȕȇ 

ȍȏȎȔȌȋȌȦșȌȒȣȔȕȘșȣ ȍȏȉȢȜ 

ȕȗȊȇȔȏȎȓȕȉ ȏ ȕȑȗȚȍȇȥȠȚȥ ȘȗȌȋȚ"

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 

ǩ 1774 ȊȕȋȚ ȇȔȊȒȏȐȘȑȏȐ ȚȞȧȔȢȐ ǫȍȕȎȌț ǶȗȏȘșȒȏ ȔȇȈȒȥȋȇȒ, ȑȇȑ ȎȇȍȍȧȔȔȇȦ ȘȉȌȞȇ, 

ȖȕȓȌȠȧȔȔȇȦ ȉ ȎȇȑȗȢșȢȐ ȘșȌȑȒȦȔȔȢȐ ȘȕȘȚȋ, ȖȕȊȇȘȒȇ ȘȖȚȘșȦ ȕȖȗȌȋȌȒȧȔȔȢȐ ȕșȗȌȎȕȑ ȉȗȌȓȌȔȏ. 

ǫȇȒȌȌ ǶȗȏȘșȒȏ ȖȕȓȌȘșȏȒ ȉ Ȥșȕș ȍȌ ȘȕȘȚȋ ȓȢȟȣ ȏ ȕșȓȌșȏȒ, Ȟșȕ ȏ ȕȔȇ ȞȌȗȌȎ ȔȌȑȕșȕȗȕȌ ȉȗȌȓȦ 

ȖȕȊȏȈȒȇ. ǯȘȜȕȋȦ ȏȎ ȘȉȕȏȜ ȔȇȈȒȥȋȌȔȏȐ, ȚȞȧȔȢȐ ȖȗȏȟȧȒ ȑ ȉȢȉȕȋȚ, Ȟșȕ ȉȕȎȋȚȜ ȉ ȊȌȗȓȌșȏȞȔȕȐ 

ȘȗȌȋȌ ȏȎȓȌȔȏȒȘȦ ȏ Ȥșȇ ȘȗȌȋȇ ȔȌ ȓȕȍȌș ȖȕȋȋȌȗȍȏȉȇșȣ Ȕȏ ȊȕȗȌȔȏȌ, Ȕȏ ȍȏȎȔȌȋȌȦșȌȒȣȔȕȘșȣ 

ȍȏȉȢȜ ȕȗȊȇȔȏȎȓȕȉ. Ǵȇ ȘȒȌȋȚȥȠȌȓ ȤșȇȖȌ ȤȑȘȖȌȗȏȓȌȔșȇ ǶȗȏȘșȒȏ ȖȕȓȌȘșȏȒ ȉ șȕș ȍȌ ȘȕȘȚȋ 

ȕȈȗȇȎȌȝ ȎȌȒȧȔȕȊȕ ȗȇȘșȌȔȏȦ ȏ ȉȢȋȌȗȍȏȉȇȒ ȔȌȘȑȕȒȣȑȕ ȋȔȌȐ. ǵȔ ȎȇȓȌșȏȒ, Ȟșȕ ȖȕȘȒȌ șȕȊȕ, ȑȇȑ 

ȘȉȌȞȚ ȉ ȘȕȘȚȋȌ ȘȔȕȉȇ ȎȇȍȊȒȏ, ȕȔȇ ȊȕȗȌȒȇ ȋȕȒȣȟȌ, ȞȌȓ ȉ ȖȌȗȉȕȓ ȕȖȢșȌ.
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ȒȌȋ

Ȏ
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ȗ

ǯȎ ȗȇȎȋȌȒȇ ȉȢ ȚȎȔȇȌșȌ



5.1 ǩȕȎȋȚȜ

ǧȒȣȖȏȔȏȘș, ȘȕȉȌȗȟȇȦ 
ȉȕȘȜȕȍȋȌȔȏȌ ȉ ȊȕȗȢ ȏ 
ȖȕȋȔȏȓȇȦȘȣ ȉȘȧ ȉȢȟȌ ȏ 
ȉȢȟȌ, ȔȇȞȏȔȇȌș 
ȕȠȚȠȇșȣ ȚȘșȇȒȕȘșȣ ȏ 
ȚȖȇȋȕȑ ȘȏȒ. ǽȉȌș ȉȕȎȋȚȜȇ 
(ȔȌȈȇ) ȔȌ ȓȌȔȦȌșȘȦ, Ȕȕ 
ȋȢȟȇșȣ ȘșȇȔȕȉȏșȘȦ 
șȗȚȋȔȌȌ, ȞȌȓ ȖȗȌȍȋȌ.

•  Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� ȑȇȑ ȓȌȔȦȌșȘȦ ȘȕȘșȇȉ ȉȕȎȋȚȜȇ                                       

Ș ȗȕȘșȕȓ ȉȢȘȕșȢ"                    

•  ǱȇȑȇȦ ȉȎȇȏȓȕȘȉȦȎȣ ȓȕȍȌș ȈȢșȣ ȓȌȍȋȚ 

ȘȕȘșȇȉȕȓ  ȉȕȎȋȚȜȇ ȏ ȌȊȕ ȖȒȕșȔȕȘșȣȥ"

•  ǶȕȞȌȓȚ ȏȔȕȊȋȇ ȇȒȣȖȏȔȏȘșȢ ȏȘȖȕȒȣȎȚȥș 

ȘȖȌȝȏȇȒȣȔȕȌ ȘȔȇȗȦȍȌȔȏȌ" 

2928

ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ ȋȏȕȑȘȏȋ ȘȌȗȢ. ǶȕȘȑȕȒȣȑȚ ȉȕȎȋȚȜ ȔȇȜȕȋȏșȘȦ£ȉ 

ȖȕȘșȕȦȔȔȕȓ ȋȉȏȍȌȔȏȏ, Ȥșȏ ȎȇȊȗȦȎȔȏșȌȒȏ ȗȇȘȖȗȕȘșȗȇȔȦȥșȘȦ Ȕȇ ȈȕȒȌȌ 

ȕȈȟȏȗȔȢȌ șȌȗȗȏșȕȗȏȏ.

ǱȏȘȒȕȗȕȋ ȏȓȌȌș ȕȘȕȈȕȌ ȎȔȇȞȌȔȏȌ ȋȒȦ ȍȏȎȔȌȋȌȦșȌȒȣȔȕȘșȏ ȞȌȒȕȉȌȞȌȘȑȕȊȕ 

ȕȗȊȇȔȏȎȓȇ. ǩȢȗȇȈȕșȑȇ ȤȔȌȗȊȏȏ ȉ ȔȇȟȏȜ ȑȒȌșȑȇȜ ȉȕȎȓȕȍȔȇ șȕȒȣȑȕ 

ȈȒȇȊȕȋȇȗȦ ȈȏȕȜȏȓȏȞȌȘȑȏȓ ȖȗȕȝȌȘȘȇȓ, ȖȗȕȏȘȜȕȋȦȠȏȓ Ș ȚȞȇȘșȏȌȓ 

ȑȏȘȒȕȗȕȋȇ. ǵȋȔȇȑȕ ȉ ȖȗȏȗȕȋȌ ȘȚȠȌȘșȉȚȥș șȇȑȏȌ ȘȗȌȋȢ, ȉ ȑȕșȕȗȢȜ 

ȏȓȌȥȠȌȊȕȘȦ ȑȏȘȒȕȗȕȋȇ ȔȌȋȕȘșȇșȕȞȔȕ ȋȒȦ ȋȢȜȇȔȏȦ. ǶȕȤșȕȓȚ ȉ șȇȑȏȜ 

ȚȘȒȕȉȏȦȜ ȒȥȋȦȓ ȖȗȏȜȕȋȏșȘȦ ȏȘȖȕȒȣȎȕȉȇșȣ ȘȖȌȝȏȇȒȣȔȕȌ șȌȜȔȏȞȌȘȑȕȌ 

ȕȈȕȗȚȋȕȉȇȔȏȌ. ǴȇȖȗȏȓȌȗ, ȉȕȋȕȒȇȎȢ, ȋȇȐȉȌȗȢ, ȘȖȚȘȑȇȥȠȏȌȘȦ Ȕȇ ȊȒȚȈȏȔȚ, 

ȔȌ ȓȕȊȚș ȋȢȟȇșȣ ȘȇȓȕȘșȕȦșȌȒȣȔȕ. ǫȒȦ ȤșȕȊȕ ȕȔȏ ȈȌȗȚș Ș ȘȕȈȕȐ ȈȇȒȒȕȔȢ, 

ȔȇȖȕȒȔȌȔȔȢȌ ȘȍȇșȢȓ ȉȕȎȋȚȜȕȓ ȏȒȏ ȘȖȌȝȏȇȒȣȔȢȓȏ ȊȇȎȕȉȢȓȏ ȘȓȌȘȦȓȏ – 

ȑȏȘȒȕȗȕȋȕȓ ȏ ȊȌȒȏȌȓ�ȇȎȕșȕȓ. ǧȘșȗȕȔȇȉșȢ șȇȑȍȌ ȕȈȌȘȖȌȞȏȉȇȥșȘȦ ȎȇȖȇȘȕȓ 

ȑȏȘȒȕȗȕȋȇ ȉȔȚșȗȏ ȑȕȘȓȏȞȌȘȑȏȜ ȑȕȗȇȈȒȌȐ ȏ Ȗȗȏ ȉȢȜȕȋȌ ȉ ȕșȑȗȢșȢȐ 

ȑȕȘȓȕȘ, ȖȕȘȑȕȒȣȑȚ ȉ ȑȕȘȓȏȞȌȘȑȕȓ ȖȗȕȘșȗȇȔȘșȉȌ ȖȗȇȑșȏȞȌȘȑȏ ȔȌș ȉȕȎȋȚȜȇ.

ǸȕȘșȇȉ ȉȕȎȋȚȜȇ

ǧșȓȕȘțȌȗȇ – Ȥșȕ ȊȇȎȕȉȇȦ ȕȈȕȒȕȞȑȇ, ȑȕșȕȗȇȦ ȕȑȗȚȍȇȌș ȎȌȓȔȕȐ 

ȟȇȗ. ǳȢ ȍȏȉȧȓ ȉ Șȇȓȕȓ ȔȏȍȔȌȓ ȘȒȕȌ ȇșȓȕȘțȌȗȢ – 

șȗȕȖȕȘțȌȗȌ. Ƕȕȋ ȉȒȏȦȔȏȌȓ ȘȏȒȢ ȖȗȏșȦȍȌȔȏȦ ǮȌȓȒȏ ȎȋȌȘȣ 

ȉȕȎȋȚȜ ȔȇȜȕȋȏșȘȦ ȉ ȈȕȒȌȌ �Șȍȇșȕȓ� ȘȕȘșȕȦȔȏȏ. Ǹ ȗȕȘșȕȓ 

ȉȢȘȕșȢ ȖȒȕșȔȕȘșȣ ȉȕȎȋȚȜȇ ȗȌȎȑȕ ȚȓȌȔȣȟȇȌșȘȦ. ǹȇȑ, 75% ȓȇȘȘȢ 

ȇșȓȕȘțȌȗȢ ȔȇȜȕȋȏșȘȦ ȉ șȗȕȖȕȘțȌȗȌ. ǩȕȎȋȚȜ ȖȗȌȋȘșȇȉȒȦȌș 

ȘȕȈȕȐ ȔȌ ȕȋȔȕ ȉȌȠȌȘșȉȕ, ȇ ȦȉȒȦȌșȘȦ ȘȓȌȘȣȥ ȗȇȎȒȏȞȔȢȜ ȊȇȎȕȉ. 

ǵȘȔȕȉȔȇȦ ȞȇȘșȣ ȉȕȎȋȚȜȇ (99% Ȗȕ ȕȈȡȧȓȚ) ȘȕȘșȕȏș ȏȎ 

ȊȇȎȕȕȈȗȇȎȔȢȜ ȇȎȕșȇ ȏ ȑȏȘȒȕȗȕȋȇ. ǩ ȉȕȎȋȚȜȌ șȇȑȍȌ ȘȕȋȌȗȍȏșȘȦ 

ȔȌȈȕȒȣȟȕȌ ȑȕȒȏȞȌȘșȉȕ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ, ȉȕȋȦȔȢȜ Ȗȇȗȕȉ, 

ȇȗȊȕȔȇ ȏ ȋȗȚȊȏȜ ȈȒȇȊȕȗȕȋȔȢȜ ȊȇȎȕȉ.

ǱȏȘ-

Ȓȕȗȕȋ – 

21%

ǧȎȕș – 

78%

ǸȒȌȋȚȥȠȏȌ ȊȇȎȢ ȘȕȘșȇȉȒȦȥș 1% ȕȈȡȧȓȇ ȉȕȎȋȚȜȇ�
– ȇȗȊȕȔ
– ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ
– ȖȇȗȢ ȉȕȋȢ
– ȉ ȔȌȎȔȇȞȏșȌȒȣȔȢȜ ȑȕȒȏȞȌȘșȉȇȜ ȋȗȚȊȏȌ ȈȒȇȊȕȗȕȋȔȢȌ ȊȇȎȢ 

(ȊȌȒȏȐ, ȔȌȕȔ, ȑȗȏȖșȕȔ ȏ ȑȘȌȔȕȔ)

ǸȕȋȌȗȍȇȔȏȌ ȉ ȉȕȎȋȚȜȌ ȕȘȔȕȉȔȢȜ ȑȕȓȖȕȔȌȔșȕȉ – ȊȇȎȕȕȈȗȇȎȔȢȜ 

ȇȎȕșȇ ȏ ȑȏȘȒȕȗȕȋȇ – ȖȗȇȑșȏȞȌȘȑȏ ȖȕȘșȕȦȔȔȕ. ǵȋȔȇȑȕ Ȗȕȋ 

ȉȒȏȦȔȏȌȓ ȗȦȋȇ țȇȑșȕȗȕȉ ȘȕȘșȇȉ ȉȕȎȋȚȜȇ ȓȕȍȌș ȔȌȎȔȇȞȏșȌȒȣȔȕ 

ȓȌȔȦșȣȘȦ ȉ ȎȇȉȏȘȏȓȕȘșȏ ȕș ȓȌȘșȔȢȜ ȚȘȒȕȉȏȐ. ǹȇȑ, ȉ ȎȇȉȏȘȏȓȕȘșȏ 

ȕș ȖȕȊȕȋȔȢȜ ȚȘȒȕȉȏȐ ȏȎȓȌȔȦȌșȘȦ ȑȕȒȏȞȌȘșȉȕ ȉȕȋȦȔȢȜ Ȗȇȗȕȉ ȉ 

ȇșȓȕȘțȌȗȌ. ǴȇȖȗȏȓȌȗ, ȉ ȋȔȏ Ș ȉȢȘȕȑȕȐ ȉȒȇȍȔȕȘșȣȥ ȋȕȒȦ 

ȉȕȋȦȔȢȜ Ȗȇȗȕȉ£ȉ ȘȕȘșȇȉȌ ȉȕȎȋȚȜȇ ȉȢȟȌ, ȞȌȓ ȉ ȕȘșȇȒȣȔȢȌ ȋȔȏ. ǩ 

ȑȗȚȖȔȢȜ ȊȕȗȕȋȇȜ ȏ ȖȗȕȓȢȟȒȌȔȔȢȜ ȝȌȔșȗȇȜ  ȉ ȗȌȎȚȒȣșȇșȌ 

ȘȊȕȗȇȔȏȦ șȕȖȒȏȉȇ ȗȇȘșȧș ȑȕȒȏȞȌȘșȉȕ ȉȢȈȗȕȘȕȉ ȉ ȇșȓȕȘțȌȗȚ 

ȉȗȌȋȔȢȜ ȊȇȎȕȉ – ȎȇȊȗȦȎȔȏșȌȒȌȐ, șȇȑȏȜ ȑȇȑ ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, 

ȘȕȘșȇȉ ȉȕȎȋȚȜȇ, 

țȗȇȑȝȏȕȔȔȇȦ 

ȋȏȘșȏȒȒȦȝȏȦ ȍȏȋȑȕȊȕ 

ȉȕȎȋȚȜȇ, ȑȏȘȒȕȗȕȋ, 

ȈȒȇȊȕȗȕȋȔȢȌ ȊȇȎȢ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǵȈȘȚȋȏșȌ.

1.£ǩ Ȟȧȓ ȖȗȏȞȏȔȇ ȖȕȞȌȗȔȌȔȏȦ ȓȌȋȔȕȐ ȖȗȕȉȕȒȕȑȏ ȉ ȜȕȋȌ ȕȖȢșȇ" ǷȌȎȚȒȣșȇșȕȓ ȑȇȑȕȐ 

ȜȏȓȏȞȌȘȑȕȐ ȗȌȇȑȝȏȏ ȦȉȒȦȌșȘȦ Ȥșȕ ȏȎȓȌȔȌȔȏȌ"

2. Ǳȇȑȕȉȇ ȝȌȒȣ ȓȔȕȊȕȑȗȇșȔȕȊȕ ȖȌȗȌȋȇȉȒȏȉȇȔȏȦ ȉȕȎȋȚȜȇ ȓȌȍȋȚ ȟȖȗȏȝȇȓȏ ǧ ȏ ǩ"

3. Ǳȇȑȕȉȇ ȕȘȔȕȉȔȇȦ ȖȗȏȞȏȔȇ ȚȓȌȔȣȟȌȔȏȦ ȕȈȡȧȓȇ ȊȇȎȇ Ȗȕ ȕȑȕȔȞȇȔȏȏ ȕȖȢșȇ" ǶȕȞȌȓȚ ȕȈȡȧȓ 

ȉȕȎȋȚȜȇ ȘȕȑȗȇȠȇȌșȘȦ Ȓȏȟȣ ȞȇȘșȏȞȔȕ� ȇ ȔȌ ȖȕȒȔȕȘșȣȥ"

ȓȌȋȔȇȦ ȖȗȕȉȕȒȕȑȇ

șȌȖȒȕșȇ

3
100 Șȓ  ȉȕȎȋȚȜȇ

ǷȇȘȞȧș ȕȈȡȌȓȔȕȐ ȋȕȒȏ ȑȏȘȒȕȗȕȋȇ ȉ ȉȕȎȋȚȜȌ

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȟȖȗȏȝ, ȊȕȗȌȒȑȇ ǨȚȔȎȌȔȇ, șȗȚȈȑȇ ȏȎ șȌȗȓȕȘșȕȐȑȕȊȕ ȘșȌȑȒȇ, ȓȌȋȔȇȦ ȖȗȕȉȕȒȕȑȇ.

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǮȇȖȕȒȔȏșȌ șȗȚȈȑȚ ȏȎ șȌȗȓȕȘșȕȐȑȕȊȕ ȘșȌȑȒȇ ȕȈȗȌȎȑȇȓȏ ȓȌȋȔȕȐ ȖȗȕȉȕȒȕȑȏ.

ǿȇȊ 2. Ǹ ȖȕȓȕȠȣȥ ȤșȕȐ ȘșȌȑȒȦȔȔȕȐ șȗȚȈȑȏ ȘȕȌȋȏȔȏșȌ ȓȌȍȋȚ ȘȕȈȕȐ ȟȖȗȏȝȢ $ ȏ %. 

ǿȇȊ 3. ǴȇȈȌȗȏșȌ ȉ ȟȖȗȏȝ ǧ  ȉȕȎȋȚȜ ȕȈȡȧȓȕȓ 100 Șȓࢗ. ǴȇȊȗȌȉȇȐșȌ ȘșȌȑȒȦȔȔȚȥ șȗȚȈȑȚ ȉ ȖȒȇȓȌȔȏ 

ȊȕȗȌȒȑȏ ǨȚȔȎȌȔȇ.

ǿȇȊ 4. ǴȌ ȖȗȌȑȗȇȠȇȦ ȔȇȊȗȌȉȇȔȏȦ, ȓȌȋȒȌȔȔȕ ȖȗȕȋȉȏȊȇȐșȌ ȉȖȌȗȧȋ ȖȕȗȟȌȔȣ ȟȖȗȏȝȇ ǧ ȏ ȉȢșȌȘȔȏșȌ ȏȎ 
ȔȌȊȕ ȉȕȎȋȚȜ ȉ ȟȖȗȏȝ ǩ. ǱȕȊȋȇ ȟȖȗȏȝ ǧ ȕȖȚȘșȌȌș, ȔȇȋȇȉȏșȌ Ȕȇ ȖȕȗȟȌȔȣ ȟȖȗȏȝȇ ǩ ȏ ȉȌȗȔȏșȌ ȉȕȎȋȚȜ 
ȕȈȗȇșȔȕ ȉ ȟȖȗȏȝ ǧ. Ȅșȕș ȖȗȕȝȌȘȘ ȖȕȉșȕȗȏșȌ ȔȌȘȑȕȒȣȑȕ ȗȇȎ. Ƕȗȏ ȖȌȗȌȓȌȠȌȔȏȏ ȉȕȎȋȚȜȇ ȉȖȌȗȧȋ ȏ ȔȇȎȇȋ 
ȘȕȋȌȗȍȇȠȏȐȘȦ ȉ Ȕȧȓ ȑȏȘȒȕȗȕȋ ȉȘșȚȖȇȌș ȉ ȗȌȇȑȝȏȥ Ș ȔȇȊȗȌșȕȐ ȓȌȋȣȥ, Ȟșȕ Ȗȗȏȉȕȋȏș ȑ Ȍȧ ȖȕȞȌȗȔȌȔȏȥ. 
ǶȗȕȋȕȒȍȇȐșȌ Ȥșȕș ȖȗȕȝȌȘȘ ȋȕ șȌȜ Ȗȕȗ, Ȗȕȑȇ ȕȈȡȧȓ ȊȇȎȇ ȔȌ ȘșȇȔȌș ȖȕȘșȕȦȔȔȢȓ.

ǿȇȊ 5.  ǾȌȗȌȎ ȔȌȘȑȕȒȣȑȕ ȓȏȔȚș ȖȗȌȑȗȇșȏșȌ ȔȇȊȗȌȉȇȔȏȌ ȏ ȋȕȍȋȏșȌȘȣ ȕȘșȢȉȇȔȏȦ ȖȗȏȈȕȗȇ. ǮȇșȌȓ 
ȘȕȈȌȗȏșȌ ȉȌȘȣ ȊȇȎ ȉ ȕȋȏȔ ȟȖȗȏȝ ȏ ȏȎȓȌȗȣșȌ ȌȊȕ ȕȈȡȧȓ.  
ǿȇȊ 6. Ǵȇ ȕȘȔȕȉȇȔȏȏ ȖȕȒȚȞȌȔȔȕȐ ȗȇȎȔȕȘșȏ ȓȌȍȋȚ ȔȇȞȇȒȣȔȢȓ ȏ ȑȕȔȌȞȔȢȓ ȕȈȡȧȓȕȓ ȉȕȎȋȚȜȇ 

ȗȇȘȘȞȏșȇȐșȌ ȕȈȡȧȓȔȚȥ ȋȕȒȥ ȑȏȘȒȕȗȕȋȇ ȉ ȉȕȎȋȚȜȌ. 
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5.1 ǩȕȎȋȚȜ

ǧȒȣȖȏȔȏȘș, ȘȕȉȌȗȟȇȦ 
ȉȕȘȜȕȍȋȌȔȏȌ ȉ ȊȕȗȢ ȏ 
ȖȕȋȔȏȓȇȦȘȣ ȉȘȧ ȉȢȟȌ ȏ 
ȉȢȟȌ, ȔȇȞȏȔȇȌș 
ȕȠȚȠȇșȣ ȚȘșȇȒȕȘșȣ ȏ 
ȚȖȇȋȕȑ ȘȏȒ. ǽȉȌș ȉȕȎȋȚȜȇ 
(ȔȌȈȇ) ȔȌ ȓȌȔȦȌșȘȦ, Ȕȕ 
ȋȢȟȇșȣ ȘșȇȔȕȉȏșȘȦ 
șȗȚȋȔȌȌ, ȞȌȓ ȖȗȌȍȋȌ.

•  Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� ȑȇȑ ȓȌȔȦȌșȘȦ ȘȕȘșȇȉ ȉȕȎȋȚȜȇ                                       

Ș ȗȕȘșȕȓ ȉȢȘȕșȢ"                    

•  ǱȇȑȇȦ ȉȎȇȏȓȕȘȉȦȎȣ ȓȕȍȌș ȈȢșȣ ȓȌȍȋȚ 

ȘȕȘșȇȉȕȓ  ȉȕȎȋȚȜȇ ȏ ȌȊȕ ȖȒȕșȔȕȘșȣȥ"

•  ǶȕȞȌȓȚ ȏȔȕȊȋȇ ȇȒȣȖȏȔȏȘșȢ ȏȘȖȕȒȣȎȚȥș 

ȘȖȌȝȏȇȒȣȔȕȌ ȘȔȇȗȦȍȌȔȏȌ" 

2928

ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ ȋȏȕȑȘȏȋ ȘȌȗȢ. ǶȕȘȑȕȒȣȑȚ ȉȕȎȋȚȜ ȔȇȜȕȋȏșȘȦ£ȉ 

ȖȕȘșȕȦȔȔȕȓ ȋȉȏȍȌȔȏȏ, Ȥșȏ ȎȇȊȗȦȎȔȏșȌȒȏ ȗȇȘȖȗȕȘșȗȇȔȦȥșȘȦ Ȕȇ ȈȕȒȌȌ 

ȕȈȟȏȗȔȢȌ șȌȗȗȏșȕȗȏȏ.

ǱȏȘȒȕȗȕȋ ȏȓȌȌș ȕȘȕȈȕȌ ȎȔȇȞȌȔȏȌ ȋȒȦ ȍȏȎȔȌȋȌȦșȌȒȣȔȕȘșȏ ȞȌȒȕȉȌȞȌȘȑȕȊȕ 

ȕȗȊȇȔȏȎȓȇ. ǩȢȗȇȈȕșȑȇ ȤȔȌȗȊȏȏ ȉ ȔȇȟȏȜ ȑȒȌșȑȇȜ ȉȕȎȓȕȍȔȇ șȕȒȣȑȕ 

ȈȒȇȊȕȋȇȗȦ ȈȏȕȜȏȓȏȞȌȘȑȏȓ ȖȗȕȝȌȘȘȇȓ, ȖȗȕȏȘȜȕȋȦȠȏȓ Ș ȚȞȇȘșȏȌȓ 

ȑȏȘȒȕȗȕȋȇ. ǵȋȔȇȑȕ ȉ ȖȗȏȗȕȋȌ ȘȚȠȌȘșȉȚȥș șȇȑȏȌ ȘȗȌȋȢ, ȉ ȑȕșȕȗȢȜ 

ȏȓȌȥȠȌȊȕȘȦ ȑȏȘȒȕȗȕȋȇ ȔȌȋȕȘșȇșȕȞȔȕ ȋȒȦ ȋȢȜȇȔȏȦ. ǶȕȤșȕȓȚ ȉ șȇȑȏȜ 

ȚȘȒȕȉȏȦȜ ȒȥȋȦȓ ȖȗȏȜȕȋȏșȘȦ ȏȘȖȕȒȣȎȕȉȇșȣ ȘȖȌȝȏȇȒȣȔȕȌ șȌȜȔȏȞȌȘȑȕȌ 

ȕȈȕȗȚȋȕȉȇȔȏȌ. ǴȇȖȗȏȓȌȗ, ȉȕȋȕȒȇȎȢ, ȋȇȐȉȌȗȢ, ȘȖȚȘȑȇȥȠȏȌȘȦ Ȕȇ ȊȒȚȈȏȔȚ, 

ȔȌ ȓȕȊȚș ȋȢȟȇșȣ ȘȇȓȕȘșȕȦșȌȒȣȔȕ. ǫȒȦ ȤșȕȊȕ ȕȔȏ ȈȌȗȚș Ș ȘȕȈȕȐ ȈȇȒȒȕȔȢ, 

ȔȇȖȕȒȔȌȔȔȢȌ ȘȍȇșȢȓ ȉȕȎȋȚȜȕȓ ȏȒȏ ȘȖȌȝȏȇȒȣȔȢȓȏ ȊȇȎȕȉȢȓȏ ȘȓȌȘȦȓȏ – 

ȑȏȘȒȕȗȕȋȕȓ ȏ ȊȌȒȏȌȓ�ȇȎȕșȕȓ. ǧȘșȗȕȔȇȉșȢ șȇȑȍȌ ȕȈȌȘȖȌȞȏȉȇȥșȘȦ ȎȇȖȇȘȕȓ 

ȑȏȘȒȕȗȕȋȇ ȉȔȚșȗȏ ȑȕȘȓȏȞȌȘȑȏȜ ȑȕȗȇȈȒȌȐ ȏ Ȗȗȏ ȉȢȜȕȋȌ ȉ ȕșȑȗȢșȢȐ 

ȑȕȘȓȕȘ, ȖȕȘȑȕȒȣȑȚ ȉ ȑȕȘȓȏȞȌȘȑȕȓ ȖȗȕȘșȗȇȔȘșȉȌ ȖȗȇȑșȏȞȌȘȑȏ ȔȌș ȉȕȎȋȚȜȇ.

ǸȕȘșȇȉ ȉȕȎȋȚȜȇ

ǧșȓȕȘțȌȗȇ – Ȥșȕ ȊȇȎȕȉȇȦ ȕȈȕȒȕȞȑȇ, ȑȕșȕȗȇȦ ȕȑȗȚȍȇȌș ȎȌȓȔȕȐ 

ȟȇȗ. ǳȢ ȍȏȉȧȓ ȉ Șȇȓȕȓ ȔȏȍȔȌȓ ȘȒȕȌ ȇșȓȕȘțȌȗȢ – 

șȗȕȖȕȘțȌȗȌ. Ƕȕȋ ȉȒȏȦȔȏȌȓ ȘȏȒȢ ȖȗȏșȦȍȌȔȏȦ ǮȌȓȒȏ ȎȋȌȘȣ 

ȉȕȎȋȚȜ ȔȇȜȕȋȏșȘȦ ȉ ȈȕȒȌȌ �Șȍȇșȕȓ� ȘȕȘșȕȦȔȏȏ. Ǹ ȗȕȘșȕȓ 

ȉȢȘȕșȢ ȖȒȕșȔȕȘșȣ ȉȕȎȋȚȜȇ ȗȌȎȑȕ ȚȓȌȔȣȟȇȌșȘȦ. ǹȇȑ, 75% ȓȇȘȘȢ 

ȇșȓȕȘțȌȗȢ ȔȇȜȕȋȏșȘȦ ȉ șȗȕȖȕȘțȌȗȌ. ǩȕȎȋȚȜ ȖȗȌȋȘșȇȉȒȦȌș 

ȘȕȈȕȐ ȔȌ ȕȋȔȕ ȉȌȠȌȘșȉȕ, ȇ ȦȉȒȦȌșȘȦ ȘȓȌȘȣȥ ȗȇȎȒȏȞȔȢȜ ȊȇȎȕȉ. 

ǵȘȔȕȉȔȇȦ ȞȇȘșȣ ȉȕȎȋȚȜȇ (99% Ȗȕ ȕȈȡȧȓȚ) ȘȕȘșȕȏș ȏȎ 

ȊȇȎȕȕȈȗȇȎȔȢȜ ȇȎȕșȇ ȏ ȑȏȘȒȕȗȕȋȇ. ǩ ȉȕȎȋȚȜȌ șȇȑȍȌ ȘȕȋȌȗȍȏșȘȦ 

ȔȌȈȕȒȣȟȕȌ ȑȕȒȏȞȌȘșȉȕ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ, ȉȕȋȦȔȢȜ Ȗȇȗȕȉ, 

ȇȗȊȕȔȇ ȏ ȋȗȚȊȏȜ ȈȒȇȊȕȗȕȋȔȢȜ ȊȇȎȕȉ.

ǱȏȘ-

Ȓȕȗȕȋ – 

21%

ǧȎȕș – 

78%

ǸȒȌȋȚȥȠȏȌ ȊȇȎȢ ȘȕȘșȇȉȒȦȥș 1% ȕȈȡȧȓȇ ȉȕȎȋȚȜȇ�
– ȇȗȊȕȔ
– ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ
– ȖȇȗȢ ȉȕȋȢ
– ȉ ȔȌȎȔȇȞȏșȌȒȣȔȢȜ ȑȕȒȏȞȌȘșȉȇȜ ȋȗȚȊȏȌ ȈȒȇȊȕȗȕȋȔȢȌ ȊȇȎȢ 

(ȊȌȒȏȐ, ȔȌȕȔ, ȑȗȏȖșȕȔ ȏ ȑȘȌȔȕȔ)

ǸȕȋȌȗȍȇȔȏȌ ȉ ȉȕȎȋȚȜȌ ȕȘȔȕȉȔȢȜ ȑȕȓȖȕȔȌȔșȕȉ – ȊȇȎȕȕȈȗȇȎȔȢȜ 

ȇȎȕșȇ ȏ ȑȏȘȒȕȗȕȋȇ – ȖȗȇȑșȏȞȌȘȑȏ ȖȕȘșȕȦȔȔȕ. ǵȋȔȇȑȕ Ȗȕȋ 

ȉȒȏȦȔȏȌȓ ȗȦȋȇ țȇȑșȕȗȕȉ ȘȕȘșȇȉ ȉȕȎȋȚȜȇ ȓȕȍȌș ȔȌȎȔȇȞȏșȌȒȣȔȕ 

ȓȌȔȦșȣȘȦ ȉ ȎȇȉȏȘȏȓȕȘșȏ ȕș ȓȌȘșȔȢȜ ȚȘȒȕȉȏȐ. ǹȇȑ, ȉ ȎȇȉȏȘȏȓȕȘșȏ 

ȕș ȖȕȊȕȋȔȢȜ ȚȘȒȕȉȏȐ ȏȎȓȌȔȦȌșȘȦ ȑȕȒȏȞȌȘșȉȕ ȉȕȋȦȔȢȜ Ȗȇȗȕȉ ȉ 

ȇșȓȕȘțȌȗȌ. ǴȇȖȗȏȓȌȗ, ȉ ȋȔȏ Ș ȉȢȘȕȑȕȐ ȉȒȇȍȔȕȘșȣȥ ȋȕȒȦ 

ȉȕȋȦȔȢȜ Ȗȇȗȕȉ£ȉ ȘȕȘșȇȉȌ ȉȕȎȋȚȜȇ ȉȢȟȌ, ȞȌȓ ȉ ȕȘșȇȒȣȔȢȌ ȋȔȏ. ǩ 

ȑȗȚȖȔȢȜ ȊȕȗȕȋȇȜ ȏ ȖȗȕȓȢȟȒȌȔȔȢȜ ȝȌȔșȗȇȜ  ȉ ȗȌȎȚȒȣșȇșȌ 

ȘȊȕȗȇȔȏȦ șȕȖȒȏȉȇ ȗȇȘșȧș ȑȕȒȏȞȌȘșȉȕ ȉȢȈȗȕȘȕȉ ȉ ȇșȓȕȘțȌȗȚ 

ȉȗȌȋȔȢȜ ȊȇȎȕȉ – ȎȇȊȗȦȎȔȏșȌȒȌȐ, șȇȑȏȜ ȑȇȑ ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, 

ȘȕȘșȇȉ ȉȕȎȋȚȜȇ, 

țȗȇȑȝȏȕȔȔȇȦ 

ȋȏȘșȏȒȒȦȝȏȦ ȍȏȋȑȕȊȕ 

ȉȕȎȋȚȜȇ, ȑȏȘȒȕȗȕȋ, 

ȈȒȇȊȕȗȕȋȔȢȌ ȊȇȎȢ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǵȈȘȚȋȏșȌ.

1.£ǩ Ȟȧȓ ȖȗȏȞȏȔȇ ȖȕȞȌȗȔȌȔȏȦ ȓȌȋȔȕȐ ȖȗȕȉȕȒȕȑȏ ȉ ȜȕȋȌ ȕȖȢșȇ" ǷȌȎȚȒȣșȇșȕȓ ȑȇȑȕȐ 

ȜȏȓȏȞȌȘȑȕȐ ȗȌȇȑȝȏȏ ȦȉȒȦȌșȘȦ Ȥșȕ ȏȎȓȌȔȌȔȏȌ"

2. Ǳȇȑȕȉȇ ȝȌȒȣ ȓȔȕȊȕȑȗȇșȔȕȊȕ ȖȌȗȌȋȇȉȒȏȉȇȔȏȦ ȉȕȎȋȚȜȇ ȓȌȍȋȚ ȟȖȗȏȝȇȓȏ ǧ ȏ ǩ"

3. Ǳȇȑȕȉȇ ȕȘȔȕȉȔȇȦ ȖȗȏȞȏȔȇ ȚȓȌȔȣȟȌȔȏȦ ȕȈȡȧȓȇ ȊȇȎȇ Ȗȕ ȕȑȕȔȞȇȔȏȏ ȕȖȢșȇ" ǶȕȞȌȓȚ ȕȈȡȧȓ 

ȉȕȎȋȚȜȇ ȘȕȑȗȇȠȇȌșȘȦ Ȓȏȟȣ ȞȇȘșȏȞȔȕ� ȇ ȔȌ ȖȕȒȔȕȘșȣȥ"

ȓȌȋȔȇȦ ȖȗȕȉȕȒȕȑȇ

șȌȖȒȕșȇ

3
100 Șȓ  ȉȕȎȋȚȜȇ

ǷȇȘȞȧș ȕȈȡȌȓȔȕȐ ȋȕȒȏ ȑȏȘȒȕȗȕȋȇ ȉ ȉȕȎȋȚȜȌ

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȟȖȗȏȝ, ȊȕȗȌȒȑȇ ǨȚȔȎȌȔȇ, șȗȚȈȑȇ ȏȎ șȌȗȓȕȘșȕȐȑȕȊȕ ȘșȌȑȒȇ, ȓȌȋȔȇȦ ȖȗȕȉȕȒȕȑȇ.

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǮȇȖȕȒȔȏșȌ șȗȚȈȑȚ ȏȎ șȌȗȓȕȘșȕȐȑȕȊȕ ȘșȌȑȒȇ ȕȈȗȌȎȑȇȓȏ ȓȌȋȔȕȐ ȖȗȕȉȕȒȕȑȏ.

ǿȇȊ 2. Ǹ ȖȕȓȕȠȣȥ ȤșȕȐ ȘșȌȑȒȦȔȔȕȐ șȗȚȈȑȏ ȘȕȌȋȏȔȏșȌ ȓȌȍȋȚ ȘȕȈȕȐ ȟȖȗȏȝȢ $ ȏ %. 

ǿȇȊ 3. ǴȇȈȌȗȏșȌ ȉ ȟȖȗȏȝ ǧ  ȉȕȎȋȚȜ ȕȈȡȧȓȕȓ 100 Șȓࢗ. ǴȇȊȗȌȉȇȐșȌ ȘșȌȑȒȦȔȔȚȥ șȗȚȈȑȚ ȉ ȖȒȇȓȌȔȏ 

ȊȕȗȌȒȑȏ ǨȚȔȎȌȔȇ.

ǿȇȊ 4. ǴȌ ȖȗȌȑȗȇȠȇȦ ȔȇȊȗȌȉȇȔȏȦ, ȓȌȋȒȌȔȔȕ ȖȗȕȋȉȏȊȇȐșȌ ȉȖȌȗȧȋ ȖȕȗȟȌȔȣ ȟȖȗȏȝȇ ǧ ȏ ȉȢșȌȘȔȏșȌ ȏȎ 
ȔȌȊȕ ȉȕȎȋȚȜ ȉ ȟȖȗȏȝ ǩ. ǱȕȊȋȇ ȟȖȗȏȝ ǧ ȕȖȚȘșȌȌș, ȔȇȋȇȉȏșȌ Ȕȇ ȖȕȗȟȌȔȣ ȟȖȗȏȝȇ ǩ ȏ ȉȌȗȔȏșȌ ȉȕȎȋȚȜ 
ȕȈȗȇșȔȕ ȉ ȟȖȗȏȝ ǧ. Ȅșȕș ȖȗȕȝȌȘȘ ȖȕȉșȕȗȏșȌ ȔȌȘȑȕȒȣȑȕ ȗȇȎ. Ƕȗȏ ȖȌȗȌȓȌȠȌȔȏȏ ȉȕȎȋȚȜȇ ȉȖȌȗȧȋ ȏ ȔȇȎȇȋ 
ȘȕȋȌȗȍȇȠȏȐȘȦ ȉ Ȕȧȓ ȑȏȘȒȕȗȕȋ ȉȘșȚȖȇȌș ȉ ȗȌȇȑȝȏȥ Ș ȔȇȊȗȌșȕȐ ȓȌȋȣȥ, Ȟșȕ Ȗȗȏȉȕȋȏș ȑ Ȍȧ ȖȕȞȌȗȔȌȔȏȥ. 
ǶȗȕȋȕȒȍȇȐșȌ Ȥșȕș ȖȗȕȝȌȘȘ ȋȕ șȌȜ Ȗȕȗ, Ȗȕȑȇ ȕȈȡȧȓ ȊȇȎȇ ȔȌ ȘșȇȔȌș ȖȕȘșȕȦȔȔȢȓ.

ǿȇȊ 5.  ǾȌȗȌȎ ȔȌȘȑȕȒȣȑȕ ȓȏȔȚș ȖȗȌȑȗȇșȏșȌ ȔȇȊȗȌȉȇȔȏȌ ȏ ȋȕȍȋȏșȌȘȣ ȕȘșȢȉȇȔȏȦ ȖȗȏȈȕȗȇ. ǮȇșȌȓ 
ȘȕȈȌȗȏșȌ ȉȌȘȣ ȊȇȎ ȉ ȕȋȏȔ ȟȖȗȏȝ ȏ ȏȎȓȌȗȣșȌ ȌȊȕ ȕȈȡȧȓ.  
ǿȇȊ 6. Ǵȇ ȕȘȔȕȉȇȔȏȏ ȖȕȒȚȞȌȔȔȕȐ ȗȇȎȔȕȘșȏ ȓȌȍȋȚ ȔȇȞȇȒȣȔȢȓ ȏ ȑȕȔȌȞȔȢȓ ȕȈȡȧȓȕȓ ȉȕȎȋȚȜȇ 

ȗȇȘȘȞȏșȇȐșȌ ȕȈȡȧȓȔȚȥ ȋȕȒȥ ȑȏȘȒȕȗȕȋȇ ȉ ȉȕȎȋȚȜȌ. 
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ǱȏȘȒȕȗȕȋ

ǱȏȘȒȕȗȕȋ – ȕȋȏȔ ȏȎ ȕȘȔȕȉȔȢȜ ȑȕȓȖȕȔȌȔșȕȉ ȉȕȎȋȚȜȇ, ȦȉȒȦȌșȘȦ 

ȉȌȠȌȘșȉȕȓ, ȑȗȇȐȔȌ ȔȌȕȈȜȕȋȏȓȢȓ ȋȒȦ ȖȕȋȋȌȗȍȇȔȏȦ ȍȏȎȔȏ Ȕȇ 

ǮȌȓȒȌ. Ȅșȕ ȊȇȎ ȈȌȎ ȝȉȌșȇ ȏ ȎȇȖȇȜȇ, ȉ ȖȗȏȗȕȋȌ ȟȏȗȕȑȕ 

ȗȇȘȖȗȕȘșȗȇȔȧȔ ȑȇȑ ȉ ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ (O ), șȇȑ ȏ ȉ ȉȏȋȌ 2

ȘȕȌȋȏȔȌȔȏȐ (ȉȕȋȇ (H O), ȖȌȘȕȑ (6LO ) ȏ ȋȗ.) ǴȇȗȦȋȚ Ș șȌȓ, Ȟșȕ   2 2

ȑȏȘȒȕȗȕȋ – Ȥșȕ  ȕȘȔȕȉȔȕȐ ȊȇȎ, ȚȞȇȘșȉȚȥȠȏȐ ȉ ȋȢȜȇȔȏȏ ȍȏȉȢȜ 

ȕȗȊȇȔȏȎȓȕȉ, ȕȔ șȇȑȍȌ ȦȉȒȦȌșȘȦ ȜȏȓȏȞȌȘȑȏ ȇȑșȏȉȔȢȓ ȉȌȠȌȘșȉȕȓ.

Ȅșȕș ȊȇȎ ȉȘșȚȖȇȌș ȉ ȗȌȇȑȝȏȥ Șȕ ȓȔȕȊȏȓȏ ȉȌȠȌȘșȉȇȓȏ, 

ȘȖȕȘȕȈȘșȉȚȦ ȖȗȕȝȌȘȘȇȓ ȕȑȏȘȒȌȔȏȦ. ǼȕșȦ ȑȏȘȒȕȗȕȋ ȖȕȋȋȌȗȍȏȉȇȌș 

ȖȗȕȝȌȘȘ ȊȕȗȌȔȏȦ, Șȇȓ ȕȔ ȔȌ ȕșȔȕȘȏșȘȦ ȑ ȊȕȗȥȞȏȓ ȉȌȠȌȘșȉȇȓ. ǩ 

ȒȇȈȕȗȇșȕȗȔȢȜ ȚȘȒȕȉȏȦȜ ȑȏȘȒȕȗȕȋ ȖȕȒȚȞȇȥș ȖȚșȧȓ ȗȇȎȒȕȍȌȔȏȦ 

ȖȌȗȕȑȘȏȋȇ ȉȕȋȕȗȕȋȇ ȉ ȗȇȘșȉȕȗȌ ȉ ȖȗȏȘȚșȘșȉȏȏ ȑȇșȇȒȏȎȇșȕȗȇ — 

ȕȑȘȏȋȇ ȓȇȗȊȇȔȝȇ(,9). ǩ ȗȌȎȚȒȣșȇșȌ ȤșȕȐ ȗȌȇȑȝȏȏ ȕȈȗȇȎȚȥșȘȦ ȉȕȋȇ 

ȏ ȑȏȘȒȕȗȕȋ.

ǩȢȋȌȒȌȔȏȌ ȊȇȎȕȉ ȏȎ ȉȕȎȋȚȜȇ ȏ ȏȜ ȖȗȏȓȌȔȌȔȏȌ 

ǩȕȎȋȚȜ ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ ȘȓȌȘȣ ȗȇȎȒȏȞȔȢȜ ȊȇȎȕȉ, ȈȕȒȣȟȏȔȘșȉȕ ȏȎ ȑȕșȕȗȢȜ ȏȓȌȥș ȉȇȍȔȕȌ 

ȎȔȇȞȌȔȏȌ ȋȒȦ ȗȇȎȔȢȜ ȕȈȒȇȘșȌȐ ȏȜ ȖȗȏȓȌȔȌȔȏȦ. ǵȋȔȇȑȕ ȋȒȦ ȗȇȝȏȕȔȇȒȣȔȕȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȤșȏȜ 

ȊȇȎȕȉ ȔȌȕȈȜȕȋȏȓȕ ȘȔȇȞȇȒȇ ȕșȋȌȒȏșȣ ȏȜ ȋȗȚȊ ȕș ȋȗȚȊȇ. ǫȒȦ ȗȇȎȋȌȒȌȔȏȦ ȊȇȎȕȉ ȖȗȏȓȌȔȦȥș 

ȘȖȌȝȏȇȒȣȔȢȐ ȏ ȤțțȌȑșȏȉȔȢȐ ȘȖȕȘȕȈ. ǫȒȦ ȤșȕȊȕ ȉȕȎȋȚȜ ȘȔȇȞȇȒȇ Șȍȏȍȇȥș ȖȚșȧȓ ȕȜȒȇȍȋȌȔȏȦ, ȇ 

ȎȇșȌȓ ȖȕȒȚȞȌȔȔȚȥ ȍȏȋȑȚȥ ȘȓȌȘȣ ȗȇȎȋȌȒȦȥș Ȕȇ ȘȕȘșȇȉȔȢȌ ȞȇȘșȏ, ȏȘȖȕȒȣȎȚȦ ȘȖȕȘȕȈ țȗȇȑȝȏȕȔȔȕȐ 

ȋȏȘșȏȒȒȦȝȏȏ. Ȅșȕș ȘȖȕȘȕȈ ȘȜȌȓȇșȏȞȌȘȑȏ ȖȕȑȇȎȇȔ Ȕȇ ȘȒȌȋȚȥȠȌȓ ȗȏȘȚȔȑȌ.

1. ǸȔȇȞȇȒȇ ȉȕȎȋȚȜ, ȖȕȋȇȉȇȌȓȢȐ Ȕȇ ȚȘșȇȔȕȉȑȚ, ȖȗȕȜȕȋȏș ȞȌȗȌȎ țȏȒȣșȗ ȋȒȦ ȚȋȇȒȌȔȏȦ ȖȢȒȌȉȢȜ ȞȇȘșȏȝ.

2. ǫȇȒȌȌ ȚȋȇȒȦȥșȘȦ ȘȕȋȌȗȍȇȠȏȌȘȦ ȉ ȉȕȎȋȚȜȌ ȉȕȋȦȔȢȌ ȖȇȗȢ, ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ ȋȗȚȊȏȌ 

ȎȇȊȗȦȎȔȦȥȠȏȌ ȉȌȠȌȘșȉȇ. Ȅșȕș ȟȇȊ ȔȌȕȈȜȕȋȏȓ, ȖȕȘȑȕȒȣȑȚ ȚȑȇȎȇȔȔȢȌ ȉȌȠȌȘșȉȇ  ȎȇȓȌȗȎȇȥș Ȗȗȏ 

ȔȏȎȑȏȜ șȌȓȖȌȗȇșȚȗȇȜ ȏ ȓȕȊȚș ȉȢȎȉȇșȣ ȎȇȘȕȗȌȔȏȌ șȗȚȈ. Ǵȇ ȤșȕȐ Șșȇȋȏȏ ȉȕȎȋȚȜ ȘȔȇȞȇȒȇ ȕȜȒȇȍȋȇȌșȘȦ, 

Ȗȗȏ Ȥșȕȓ ȉȕȋȦȔȢȌ ȖȇȗȢ ȑȕȔȋȌȔȘȏȗȚȥșȘȦ ȉ ȍȏȋȑȕȘșȣ. ǮȇșȌȓ ȋȒȦ ȚȒȇȉȒȏȉȇȔȏȦ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ ȏ 

ȋȗȚȊȏȜ ȎȇȊȗȦȎȔȏșȌȒȌȐ ȉȕȎȋȚȜ ȖȗȕȖȚȘȑȇȌșȘȦ ȞȌȗȌȎ ȘȒȕȏ, ȎȇȖȕȒȔȌȔȔȢȌ ȇȋȘȕȗȈȏȗȚȥȠȏȓȏ 

ȓȇșȌȗȏȇȒȇȓȏ.

3. ǩȕȎȋȚȜ ȘȍȏȓȇȌșȘȦ ȉ ȘȏȘșȌȓȌ ȔȌȈȕȒȣȟȕȊȕ ȕȈȡȧȓȇ ȏ ȉ ȗȌȎȚȒȣșȇșȌ ȤșȕȊȕ ȖȗȕȝȌȘȘȇ ȔȇȊȗȌȉȇȌșȘȦ. 

ǮȇșȌȓ, ȑȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ, ȉȕȎȋȚȜ ȘȔȕȉȇ ȕȜȒȇȍȋȇȌșȘȦ Ȏȇ ȘȞȧș ȝȏȗȑȚȒȦȝȏȏ ȜȕȒȕȋȔȕȊȕ ȉȕȎȋȚȜȇ.

4. ǵȜȒȇȍȋȌȔȔȢȐ ȏ ȘȍȇșȢȐ ȉȕȎȋȚȜ ȉȢȖȚȘȑȇȌșȘȦ ȞȌȗȌȎ șȗȚȈȚ ȚȎȑȕȊȕ ȘȌȞȌȔȏȦ ȉ ȈȕȒȌȌ ȟȏȗȕȑȏȐ 

ȗȌȎȌȗȉȚȇȗ. ǨȢȘșȗȕȌ ȗȇȘȟȏȗȌȔȏȌ ȉȕȎȋȚȜȇ Ȗȗȏȉȕȋȏș ȑ ȗȌȎȑȕȓȚ ȖȇȋȌȔȏȥ ȌȊȕ șȌȓȖȌȗȇșȚȗȢ.

Ȅșȏ Șșȇȋȏȏ ȘȍȇșȏȦ ȏ ȗȇȘȟȏȗȌȔȏȦ ȖȕȉșȕȗȦȥșȘȦ ȔȌȘȑȕȒȣȑȕ ȗȇȎ, ȉȘȒȌȋȘșȉȏȌ ȞȌȊȕ ȉȕȎȋȚȜ ȕȜȒȇȍȋȇȌșȘȦ 

ȌȠȧ ȘȏȒȣȔȌȌ. Ƕȗȏ șȌȓȖȌȗȇșȚȗȌ ȕȑȕȒȕ -200�C ȉȕȎȋȚȜ ȖȗȌȉȗȇȠȇȌșȘȦ ȉ ȍȏȋȑȕȘșȣ. Ǵȇ ȤșȕȐ Șșȇȋȏȏ 

ȔȌȕȔ ȏ ȊȌȒȏȐ ȕȘșȇȥșȘȦ ȌȠȧ ȉ ȊȇȎȕȕȈȗȇȎȔȕȓ ȘȕȘșȕȦȔȏȏ ȏ ȕșȋȌȒȦȥșȘȦ ȕș ȋȗȚȊȏȜ ȊȇȎȕȉ. Ȅșȏ ȊȇȎȢ 

(ȔȌȕȔ ȏ ȊȌȒȏȐ) ȕșȋȌȒȦȥș ȋȗȚȊ ȕș ȋȗȚȊȇ ȇȋȘȕȗȈȝȏȌȐ Ȕȇ ȇȑșȏȉȏȗȕȉȇȔȔȕȓ ȚȊȒȌ.

5. ǶȕȒȚȞȌȔȔȢȐ ȍȏȋȑȏȐ ȉȕȎȋȚȜ ȖȕȋȇȧșȘȦ ȉȕ țȗȇȑȝȏȕȔȔȚȥ ȑȕȒȕȔȔȚ, ȊȋȌ  ȖȕȘșȌȖȌȔȔȕ ȔȇȊȗȌȉȇȌșȘȦ. 

Ǳȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ, ȊȇȎȢ ȖȕȘȒȌȋȕȉȇșȌȒȣȔȕ ȏȘȖȇȗȦȥșȘȦ ȉ ȘȕȕșȉȌșȘșȉȏȏ Ș ȏȜ șȌȓȖȌȗȇșȚȗȇȓȏ 

ȑȏȖȌȔȏȦ ȏ ȘȕȈȏȗȇȥșȘȦ ȉ ȕșȋȌȒȣȔȢȜ ȗȌȎȌȗȉȚȇȗȇȜ.

ǩ ȈȕȒȣȔȏȝȇȜ ȖȇȝȏȌȔșȇȓ Ș ȖȗȕȈȒȌȓȇȓȏ 
ȋȢȜȇȔȏȦ Ȗȕȋȇȥș ȑȏȘȒȕȗȕȋ. ǱȏȘȒȕȗȕȋ 
ȖȕȋȇȧșȘȦ ȖȇȝȏȌȔșȇȓ ȞȌȗȌȎ ȑȏȘȒȕȗȕȋȔȚȥ 
ȓȇȘȑȚ ȏȒȏ  Ș ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ ȑȏȘȒȕȗȕȋȔȕȐ 
ȖȇȒȇșȑȏ. ǱȏȘȒȕȗȕȋȔȇȦ ȖȇȒȇșȑȇ – Ȥșȕ

ȖȒȇȘșȏȑȕȉȢȐ ȖȗȕȎȗȇȞȔȢȐ ȑȚȖȕȒ, ȑȕșȕȗȢȐ 
ȚȘșȇȔȇȉȒȏȉȇȌșȘȦ Ȕȇ ȑȗȕȉȇșȏ ȏ ȉ ȑȕșȕȗȢȐ 
ȖȕȋȇȧșȘȦ ȕȈȕȊȇȠȌȔȔȢȐ ȑȏȘȒȕȗȕȋȕȓ ȉȕȎȋȚȜ.

ǩ ȓȌșȇȒȒȚȗȊȏȞȌȘȑȕȐ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ 
ȑȏȘȒȕȗȕȋ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȝȌȘȘȌ 
ȖȗȌȉȗȇȠȌȔȏȦ ȞȚȊȚȔȇ ȉ ȘșȇȒȣ. ǸȓȌȘȣ 
ȇȝȌșȏȒȌȔȇ  Ș ȑȏȘȒȕȗȕȋȕȓ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ 
ȗȌȎȑȏ ȏ Șȉȇȗȑȏ ȓȌșȇȒȒȕȉ.

Ƕȗȏ ȘȊȕȗȇȔȏȏ ȤșȕȐ ȊȇȎȕȉȕȐ ȘȓȌȘȏ 
ȉȕȎȔȏȑȇȥș  ȕȞȌȔȣ ȉȢȘȕȑȏȌ șȌȓȖȌȗȇșȚȗȢ, 
ȔȌȕȈȜȕȋȏȓȢȌ ȋȒȦ ȗȌȎȑȏ ȓȌșȇȒȒȇ Ȗȗȏ ȌȊȕ 
ȖȒȇȉȒȌȔȏȏ.

ǬȘȒȏ ȔȌ șȗȌȈȚȌșȘȦ ȘȚȜȕȐ ȑȏȘȒȕȗȕȋ, șȕ ȌȊȕ ȘȕȈȏȗȇȥș ȉ 

ȖȌȗȌȉȧȗȔȚșȕȓ ȏ ȎȇȖȕȒȔȌȔȔȕȓ ȉȕȋȕȐ ȘȕȘȚȋȌ. ǶȕȘȑȕȒȣȑȚ 

ȑȏȘȒȕȗȕȋ ȕȞȌȔȣ ȘȒȇȈȕ ȗȇȘșȉȕȗȏȓ ȉ ȉȕȋȌ, ȕȔ ȔȌ șȌȗȦȌșȘȦ Ȗȗȏ 

ȖȗȕȜȕȍȋȌȔȏȏ ȞȌȗȌȎ ȉȕȋȚ ȏ ȘȕȈȏȗȇȌșȘȦ ȉ ȘȕȘȚȋȌ Ȕȇȋ ȉȕȋȕȐ. Ƕȕ 

ȓȌȗȌ ȎȇȖȕȒȔȌȔȏȦ ȘȕȘȚȋȇ ȑȏȘȒȕȗȕȋȕȓ ȉȕȋȇ ȏȎ ȔȌȊȕ ȖȕȘșȌȖȌȔȔȕ 

ȉȢșȌȘȔȦȌșȘȦ. Ƕȕ ȚȗȕȉȔȥ ȉȕȋȢ ȉ ȘȕȘȚȋȌ ȓȕȍȔȕ ȕȖȗȌȋȌȒȏșȣ, 

ǨȒȇȊȕȗȕȋȔȢȌ (ȏȒȏ ȏȔȌȗșȔȢȌ) ȊȇȎȢ

ǨȒȇȊȕȗȕȋȔȢȌ ȊȇȎȢ – Ȥșȕ ȊȇȎȢ, ȘȕȘșȇȉȒȦȥȠȏȌ 18-ȥ ȊȗȚȖȖȚ (9,,,$) 

ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ. Ǳ ȈȒȇȊȕȗȕȋȔȢȓ ȊȇȎȇȓ ȕșȔȕȘȦșȘȦ ȊȌȒȏȐ, ȔȌȕȔ, 

ȇȗȊȕȔ, ȑȗȏȖșȕȔ ȏ ȑȘȌȔȕȔ. ǩ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ Ȥșȕ ȈȌȘȝȉȌșȔȢȌ ȊȇȎȢ ȈȌȎ 

ȎȇȖȇȜȇ. ǨȒȇȊȕȗȕȋȔȢȌ ȊȇȎȢ ȉ ȜȏȓȏȞȌȘȑȕȓ ȕșȔȕȟȌȔȏȏ ȕȞȌȔȣ ȖȇȘȘȏȉȔȢ, șȕ 

ȌȘșȣ ȕȔȏ ȔȌ ȉȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ Ș ȈȕȒȣȟȏȔȘșȉȕȓ ȉȌȠȌȘșȉ. ǶȕȤșȕȓȚ  ȏȜ 

ȔȇȎȢȉȇȥș ȈȒȇȊȕȗȕȋȔȢȓȏ (ȏȒȏ ȏȔȌȗșȔȢȓȏ) ȊȇȎȇȓȏ. Ȅșȏ ȊȇȎȢ ȘȚȠȌȘșȉȚȥș 

ȉ ȖȗȏȗȕȋȌ ȉ ȘȉȕȈȕȋȔȕȓ ȘȕȘșȕȦȔȏȏ. ǵȘȔȕȉȔȇȦ ȖȗȏȞȏȔȇ, Ȗȕ ȑȕșȕȗȕȐ ȕȔȏ 

ȔȌ ȉȘșȚȖȇȥș ȉ ȜȏȓȏȞȌȘȑȏȌ ȗȌȇȑȝȏȏ, ȘȕȘșȕȏș ȉ ȘșȇȈȏȒȣȔȕȘșȏ 

ȤȒȌȑșȗȕȔȔȕȊȕ ȘșȗȕȌȔȏȦ ȏȜ ȇșȕȓȕȉ. ǹȇȑȏȓȏ ȕȘȕȈȌȔȔȕȘșȦȓȏ ȉ ȖȕȉȌȋȌȔȏȏ 

ȈȒȇȊȕȗȕȋȔȢȜ ȊȇȎȕȉ  ȕȈȚȘȒȕȉȒȌȔȕ ȏȜ ȖȗȏȓȌȔȌȔȏȌ ȉȕ ȓȔȕȊȏȜ ȕȈȒȇȘșȦȜ 

ȔȇȚȑȏ ȏ șȌȜȔȏȑȏ. ǪȌȒȏȐ – Ȥșȕ ȊȇȎ Ș ȕȞȌȔȣ ȔȏȎȑȕȐ șȌȓȖȌȗȇșȚȗȕȐ ȑȏȖȌȔȏȦ. 

ǨȒȇȊȕȋȇȗȦ ȤșȕȓȚ ȘȉȕȐȘșȉȚ ȊȌȒȏȐ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȘȕȎȋȇȔȏȦ 

ȔȏȎȑȕșȌȓȖȌȗȇșȚȗȔȢȜ ȘȗȌȋ.

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,

ȋȏȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ

ȏ ȉȕȋȦȔȢȌ 

ȖȇȗȢ ȚȋȇȒȦȥșȘȦ

ȔȇȘȕȘ
țȏȒȣșȗ

1

2

4

  ȉȕȎȋȚȜ ȕȜȒȇȍȋȇȌșȘȦ 

ȏ ȖȕȘȒȌ ȔȌȘȑȕȒȣȑȏȜ 

ȝȏȑȒȕȉ ȘȍȏȍȇȌșȘȦ

ȉȌȠȌȘșȉȇ

ȏȘȖȇȗȦȥșȘȦ

ȘȕȊȒȇȘȔȕ ȏȜ

șȌȓȖȌȗȇșȚȗȇȓ

ȑȏȖȌȔȏȦ ȏ 
ȖȕȋȔȏȓȇȥșȘȦ

ȑȘȌȔȕȔ, – 108 �C

ȑȗȏȖșȕȔ, – 153 �C

ȑȏȘȒȕȗȕȋ, – 183 �C

ȇȗȊȕȔ, – 186 �C

ȇȎȕș, – 196 �C

5

 ȍȏȋȑȏȐ ȉȕȎȋȚȜ  
ȖȕȘșȌȖȌȔȔȕ 
ȔȇȊȗȌȉȇȌșȘȦ

ȉȉȌȗȜ

Ȗȕ ȑȕȒȕȔȔȌȉȕȎȋȚȜ 
ȘȍȏȓȇȌșȘȦ

ȏ ȕȜȒȇȍȋȇȌșȘȦ

3

ȍȏȋȑȏȐ ȉȕȎȋȚȜ 

Ȗȗȏ –200�C

2H O               2H O + O2 2 2 2

0nO2

ȎȇȖȕȒȔȌȔ ȕȔ ȊȇȎȕȓ ȏȒȏ ȔȌș. ǶȕȘȑȕȒȣȑȚ ȘȕȈȗȇȔȔȢȐ Ȥșȏȓ ȘȖȕȘȕȈȕȓ ȑȏȘȒȕȗȕȋ ȖȗȕȜȕȋȏș ȞȌȗȌȎ ȉȕȋȚ, 

ȕȔ ȘȕȋȌȗȍȏș ȉ ȔȌȈȕȒȣȟȕȓ ȑȕȒȏȞȌȘșȉȌ ȖȗȏȓȌȘȏ Ȗȇȗȕȉ ȉȕȋȢ ȏ ȖȕȤșȕȓȚ ȔȌ ȓȕȍȌș ȘȞȏșȇșȣȘȦ 

ȇȈȘȕȒȥșȔȕ “ȘȚȜȏȓ”. ǱȏȘȒȕȗȕȋ ȕȖȗȌȋȌȒȦȥș Ȗȕ ȉȘȖȢȜȏȉȇȔȏȥ șȒȌȥȠȌȐ ȒȚȞȏȔȑȏ. ǹȇȑ, șȒȌȥȠȇȦ 

ȒȚȞȏȔȑȇ ȎȇȊȕȗȇȌșȘȦ Ȗȗȏ ȉȔȌȘȌȔȏȏ ȉ ȖȗȕȈȏȗȑȚ Ș ȊȇȎȕȕȈȗȇȎȔȢȓ ȑȏȘȒȕȗȕȋȕȓ. 

ȉȕȋȇ

ȗȇȘșȉȕȗ

ȖȌȗȕȑȘȏȋȇ 

ȉȕȋȕȗȕȋȇ

ȕȑȘȏȋ 

ȓȇȗȊȇȔȝȇ(,9) 

ȑȏȘȒȕȗȕȋ
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ǱȏȘȒȕȗȕȋ

ǱȏȘȒȕȗȕȋ – ȕȋȏȔ ȏȎ ȕȘȔȕȉȔȢȜ ȑȕȓȖȕȔȌȔșȕȉ ȉȕȎȋȚȜȇ, ȦȉȒȦȌșȘȦ 

ȉȌȠȌȘșȉȕȓ, ȑȗȇȐȔȌ ȔȌȕȈȜȕȋȏȓȢȓ ȋȒȦ ȖȕȋȋȌȗȍȇȔȏȦ ȍȏȎȔȏ Ȕȇ 

ǮȌȓȒȌ. Ȅșȕ ȊȇȎ ȈȌȎ ȝȉȌșȇ ȏ ȎȇȖȇȜȇ, ȉ ȖȗȏȗȕȋȌ ȟȏȗȕȑȕ 

ȗȇȘȖȗȕȘșȗȇȔȧȔ ȑȇȑ ȉ ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ (O ), șȇȑ ȏ ȉ ȉȏȋȌ 2

ȘȕȌȋȏȔȌȔȏȐ (ȉȕȋȇ (H O), ȖȌȘȕȑ (6LO ) ȏ ȋȗ.) ǴȇȗȦȋȚ Ș șȌȓ, Ȟșȕ   2 2

ȑȏȘȒȕȗȕȋ – Ȥșȕ  ȕȘȔȕȉȔȕȐ ȊȇȎ, ȚȞȇȘșȉȚȥȠȏȐ ȉ ȋȢȜȇȔȏȏ ȍȏȉȢȜ 

ȕȗȊȇȔȏȎȓȕȉ, ȕȔ șȇȑȍȌ ȦȉȒȦȌșȘȦ ȜȏȓȏȞȌȘȑȏ ȇȑșȏȉȔȢȓ ȉȌȠȌȘșȉȕȓ.

Ȅșȕș ȊȇȎ ȉȘșȚȖȇȌș ȉ ȗȌȇȑȝȏȥ Șȕ ȓȔȕȊȏȓȏ ȉȌȠȌȘșȉȇȓȏ, 

ȘȖȕȘȕȈȘșȉȚȦ ȖȗȕȝȌȘȘȇȓ ȕȑȏȘȒȌȔȏȦ. ǼȕșȦ ȑȏȘȒȕȗȕȋ ȖȕȋȋȌȗȍȏȉȇȌș 

ȖȗȕȝȌȘȘ ȊȕȗȌȔȏȦ, Șȇȓ ȕȔ ȔȌ ȕșȔȕȘȏșȘȦ ȑ ȊȕȗȥȞȏȓ ȉȌȠȌȘșȉȇȓ. ǩ 

ȒȇȈȕȗȇșȕȗȔȢȜ ȚȘȒȕȉȏȦȜ ȑȏȘȒȕȗȕȋ ȖȕȒȚȞȇȥș ȖȚșȧȓ ȗȇȎȒȕȍȌȔȏȦ 

ȖȌȗȕȑȘȏȋȇ ȉȕȋȕȗȕȋȇ ȉ ȗȇȘșȉȕȗȌ ȉ ȖȗȏȘȚșȘșȉȏȏ ȑȇșȇȒȏȎȇșȕȗȇ — 

ȕȑȘȏȋȇ ȓȇȗȊȇȔȝȇ(,9). ǩ ȗȌȎȚȒȣșȇșȌ ȤșȕȐ ȗȌȇȑȝȏȏ ȕȈȗȇȎȚȥșȘȦ ȉȕȋȇ 

ȏ ȑȏȘȒȕȗȕȋ.

ǩȢȋȌȒȌȔȏȌ ȊȇȎȕȉ ȏȎ ȉȕȎȋȚȜȇ ȏ ȏȜ ȖȗȏȓȌȔȌȔȏȌ 

ǩȕȎȋȚȜ ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ ȘȓȌȘȣ ȗȇȎȒȏȞȔȢȜ ȊȇȎȕȉ, ȈȕȒȣȟȏȔȘșȉȕ ȏȎ ȑȕșȕȗȢȜ ȏȓȌȥș ȉȇȍȔȕȌ 

ȎȔȇȞȌȔȏȌ ȋȒȦ ȗȇȎȔȢȜ ȕȈȒȇȘșȌȐ ȏȜ ȖȗȏȓȌȔȌȔȏȦ. ǵȋȔȇȑȕ ȋȒȦ ȗȇȝȏȕȔȇȒȣȔȕȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȤșȏȜ 

ȊȇȎȕȉ ȔȌȕȈȜȕȋȏȓȕ ȘȔȇȞȇȒȇ ȕșȋȌȒȏșȣ ȏȜ ȋȗȚȊ ȕș ȋȗȚȊȇ. ǫȒȦ ȗȇȎȋȌȒȌȔȏȦ ȊȇȎȕȉ ȖȗȏȓȌȔȦȥș 

ȘȖȌȝȏȇȒȣȔȢȐ ȏ ȤțțȌȑșȏȉȔȢȐ ȘȖȕȘȕȈ. ǫȒȦ ȤșȕȊȕ ȉȕȎȋȚȜ ȘȔȇȞȇȒȇ Șȍȏȍȇȥș ȖȚșȧȓ ȕȜȒȇȍȋȌȔȏȦ, ȇ 

ȎȇșȌȓ ȖȕȒȚȞȌȔȔȚȥ ȍȏȋȑȚȥ ȘȓȌȘȣ ȗȇȎȋȌȒȦȥș Ȕȇ ȘȕȘșȇȉȔȢȌ ȞȇȘșȏ, ȏȘȖȕȒȣȎȚȦ ȘȖȕȘȕȈ țȗȇȑȝȏȕȔȔȕȐ 

ȋȏȘșȏȒȒȦȝȏȏ. Ȅșȕș ȘȖȕȘȕȈ ȘȜȌȓȇșȏȞȌȘȑȏ ȖȕȑȇȎȇȔ Ȕȇ ȘȒȌȋȚȥȠȌȓ ȗȏȘȚȔȑȌ.

1. ǸȔȇȞȇȒȇ ȉȕȎȋȚȜ, ȖȕȋȇȉȇȌȓȢȐ Ȕȇ ȚȘșȇȔȕȉȑȚ, ȖȗȕȜȕȋȏș ȞȌȗȌȎ țȏȒȣșȗ ȋȒȦ ȚȋȇȒȌȔȏȦ ȖȢȒȌȉȢȜ ȞȇȘșȏȝ.

2. ǫȇȒȌȌ ȚȋȇȒȦȥșȘȦ ȘȕȋȌȗȍȇȠȏȌȘȦ ȉ ȉȕȎȋȚȜȌ ȉȕȋȦȔȢȌ ȖȇȗȢ, ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ ȋȗȚȊȏȌ 

ȎȇȊȗȦȎȔȦȥȠȏȌ ȉȌȠȌȘșȉȇ. Ȅșȕș ȟȇȊ ȔȌȕȈȜȕȋȏȓ, ȖȕȘȑȕȒȣȑȚ ȚȑȇȎȇȔȔȢȌ ȉȌȠȌȘșȉȇ  ȎȇȓȌȗȎȇȥș Ȗȗȏ 

ȔȏȎȑȏȜ șȌȓȖȌȗȇșȚȗȇȜ ȏ ȓȕȊȚș ȉȢȎȉȇșȣ ȎȇȘȕȗȌȔȏȌ șȗȚȈ. Ǵȇ ȤșȕȐ Șșȇȋȏȏ ȉȕȎȋȚȜ ȘȔȇȞȇȒȇ ȕȜȒȇȍȋȇȌșȘȦ, 

Ȗȗȏ Ȥșȕȓ ȉȕȋȦȔȢȌ ȖȇȗȢ ȑȕȔȋȌȔȘȏȗȚȥșȘȦ ȉ ȍȏȋȑȕȘșȣ. ǮȇșȌȓ ȋȒȦ ȚȒȇȉȒȏȉȇȔȏȦ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ ȏ 

ȋȗȚȊȏȜ ȎȇȊȗȦȎȔȏșȌȒȌȐ ȉȕȎȋȚȜ ȖȗȕȖȚȘȑȇȌșȘȦ ȞȌȗȌȎ ȘȒȕȏ, ȎȇȖȕȒȔȌȔȔȢȌ ȇȋȘȕȗȈȏȗȚȥȠȏȓȏ 

ȓȇșȌȗȏȇȒȇȓȏ.

3. ǩȕȎȋȚȜ ȘȍȏȓȇȌșȘȦ ȉ ȘȏȘșȌȓȌ ȔȌȈȕȒȣȟȕȊȕ ȕȈȡȧȓȇ ȏ ȉ ȗȌȎȚȒȣșȇșȌ ȤșȕȊȕ ȖȗȕȝȌȘȘȇ ȔȇȊȗȌȉȇȌșȘȦ. 

ǮȇșȌȓ, ȑȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ, ȉȕȎȋȚȜ ȘȔȕȉȇ ȕȜȒȇȍȋȇȌșȘȦ Ȏȇ ȘȞȧș ȝȏȗȑȚȒȦȝȏȏ ȜȕȒȕȋȔȕȊȕ ȉȕȎȋȚȜȇ.

4. ǵȜȒȇȍȋȌȔȔȢȐ ȏ ȘȍȇșȢȐ ȉȕȎȋȚȜ ȉȢȖȚȘȑȇȌșȘȦ ȞȌȗȌȎ șȗȚȈȚ ȚȎȑȕȊȕ ȘȌȞȌȔȏȦ ȉ ȈȕȒȌȌ ȟȏȗȕȑȏȐ 

ȗȌȎȌȗȉȚȇȗ. ǨȢȘșȗȕȌ ȗȇȘȟȏȗȌȔȏȌ ȉȕȎȋȚȜȇ Ȗȗȏȉȕȋȏș ȑ ȗȌȎȑȕȓȚ ȖȇȋȌȔȏȥ ȌȊȕ șȌȓȖȌȗȇșȚȗȢ.

Ȅșȏ Șșȇȋȏȏ ȘȍȇșȏȦ ȏ ȗȇȘȟȏȗȌȔȏȦ ȖȕȉșȕȗȦȥșȘȦ ȔȌȘȑȕȒȣȑȕ ȗȇȎ, ȉȘȒȌȋȘșȉȏȌ ȞȌȊȕ ȉȕȎȋȚȜ ȕȜȒȇȍȋȇȌșȘȦ 

ȌȠȧ ȘȏȒȣȔȌȌ. Ƕȗȏ șȌȓȖȌȗȇșȚȗȌ ȕȑȕȒȕ -200�C ȉȕȎȋȚȜ ȖȗȌȉȗȇȠȇȌșȘȦ ȉ ȍȏȋȑȕȘșȣ. Ǵȇ ȤșȕȐ Șșȇȋȏȏ 

ȔȌȕȔ ȏ ȊȌȒȏȐ ȕȘșȇȥșȘȦ ȌȠȧ ȉ ȊȇȎȕȕȈȗȇȎȔȕȓ ȘȕȘșȕȦȔȏȏ ȏ ȕșȋȌȒȦȥșȘȦ ȕș ȋȗȚȊȏȜ ȊȇȎȕȉ. Ȅșȏ ȊȇȎȢ 

(ȔȌȕȔ ȏ ȊȌȒȏȐ) ȕșȋȌȒȦȥș ȋȗȚȊ ȕș ȋȗȚȊȇ ȇȋȘȕȗȈȝȏȌȐ Ȕȇ ȇȑșȏȉȏȗȕȉȇȔȔȕȓ ȚȊȒȌ.

5. ǶȕȒȚȞȌȔȔȢȐ ȍȏȋȑȏȐ ȉȕȎȋȚȜ ȖȕȋȇȧșȘȦ ȉȕ țȗȇȑȝȏȕȔȔȚȥ ȑȕȒȕȔȔȚ, ȊȋȌ  ȖȕȘșȌȖȌȔȔȕ ȔȇȊȗȌȉȇȌșȘȦ. 

Ǳȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ, ȊȇȎȢ ȖȕȘȒȌȋȕȉȇșȌȒȣȔȕ ȏȘȖȇȗȦȥșȘȦ ȉ ȘȕȕșȉȌșȘșȉȏȏ Ș ȏȜ șȌȓȖȌȗȇșȚȗȇȓȏ 

ȑȏȖȌȔȏȦ ȏ ȘȕȈȏȗȇȥșȘȦ ȉ ȕșȋȌȒȣȔȢȜ ȗȌȎȌȗȉȚȇȗȇȜ.

ǩ ȈȕȒȣȔȏȝȇȜ ȖȇȝȏȌȔșȇȓ Ș ȖȗȕȈȒȌȓȇȓȏ 
ȋȢȜȇȔȏȦ Ȗȕȋȇȥș ȑȏȘȒȕȗȕȋ. ǱȏȘȒȕȗȕȋ 
ȖȕȋȇȧșȘȦ ȖȇȝȏȌȔșȇȓ ȞȌȗȌȎ ȑȏȘȒȕȗȕȋȔȚȥ 
ȓȇȘȑȚ ȏȒȏ  Ș ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ ȑȏȘȒȕȗȕȋȔȕȐ 
ȖȇȒȇșȑȏ. ǱȏȘȒȕȗȕȋȔȇȦ ȖȇȒȇșȑȇ – Ȥșȕ

ȖȒȇȘșȏȑȕȉȢȐ ȖȗȕȎȗȇȞȔȢȐ ȑȚȖȕȒ, ȑȕșȕȗȢȐ 
ȚȘșȇȔȇȉȒȏȉȇȌșȘȦ Ȕȇ ȑȗȕȉȇșȏ ȏ ȉ ȑȕșȕȗȢȐ 
ȖȕȋȇȧșȘȦ ȕȈȕȊȇȠȌȔȔȢȐ ȑȏȘȒȕȗȕȋȕȓ ȉȕȎȋȚȜ.

ǩ ȓȌșȇȒȒȚȗȊȏȞȌȘȑȕȐ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ 
ȑȏȘȒȕȗȕȋ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȝȌȘȘȌ 
ȖȗȌȉȗȇȠȌȔȏȦ ȞȚȊȚȔȇ ȉ ȘșȇȒȣ. ǸȓȌȘȣ 
ȇȝȌșȏȒȌȔȇ  Ș ȑȏȘȒȕȗȕȋȕȓ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ 
ȗȌȎȑȏ ȏ Șȉȇȗȑȏ ȓȌșȇȒȒȕȉ.

Ƕȗȏ ȘȊȕȗȇȔȏȏ ȤșȕȐ ȊȇȎȕȉȕȐ ȘȓȌȘȏ 
ȉȕȎȔȏȑȇȥș  ȕȞȌȔȣ ȉȢȘȕȑȏȌ șȌȓȖȌȗȇșȚȗȢ, 
ȔȌȕȈȜȕȋȏȓȢȌ ȋȒȦ ȗȌȎȑȏ ȓȌșȇȒȒȇ Ȗȗȏ ȌȊȕ 
ȖȒȇȉȒȌȔȏȏ.

ǬȘȒȏ ȔȌ șȗȌȈȚȌșȘȦ ȘȚȜȕȐ ȑȏȘȒȕȗȕȋ, șȕ ȌȊȕ ȘȕȈȏȗȇȥș ȉ 

ȖȌȗȌȉȧȗȔȚșȕȓ ȏ ȎȇȖȕȒȔȌȔȔȕȓ ȉȕȋȕȐ ȘȕȘȚȋȌ. ǶȕȘȑȕȒȣȑȚ 

ȑȏȘȒȕȗȕȋ ȕȞȌȔȣ ȘȒȇȈȕ ȗȇȘșȉȕȗȏȓ ȉ ȉȕȋȌ, ȕȔ ȔȌ șȌȗȦȌșȘȦ Ȗȗȏ 

ȖȗȕȜȕȍȋȌȔȏȏ ȞȌȗȌȎ ȉȕȋȚ ȏ ȘȕȈȏȗȇȌșȘȦ ȉ ȘȕȘȚȋȌ Ȕȇȋ ȉȕȋȕȐ. Ƕȕ 

ȓȌȗȌ ȎȇȖȕȒȔȌȔȏȦ ȘȕȘȚȋȇ ȑȏȘȒȕȗȕȋȕȓ ȉȕȋȇ ȏȎ ȔȌȊȕ ȖȕȘșȌȖȌȔȔȕ 

ȉȢșȌȘȔȦȌșȘȦ. Ƕȕ ȚȗȕȉȔȥ ȉȕȋȢ ȉ ȘȕȘȚȋȌ ȓȕȍȔȕ ȕȖȗȌȋȌȒȏșȣ, 

ǨȒȇȊȕȗȕȋȔȢȌ (ȏȒȏ ȏȔȌȗșȔȢȌ) ȊȇȎȢ

ǨȒȇȊȕȗȕȋȔȢȌ ȊȇȎȢ – Ȥșȕ ȊȇȎȢ, ȘȕȘșȇȉȒȦȥȠȏȌ 18-ȥ ȊȗȚȖȖȚ (9,,,$) 

ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ. Ǳ ȈȒȇȊȕȗȕȋȔȢȓ ȊȇȎȇȓ ȕșȔȕȘȦșȘȦ ȊȌȒȏȐ, ȔȌȕȔ, 

ȇȗȊȕȔ, ȑȗȏȖșȕȔ ȏ ȑȘȌȔȕȔ. ǩ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ Ȥșȕ ȈȌȘȝȉȌșȔȢȌ ȊȇȎȢ ȈȌȎ 

ȎȇȖȇȜȇ. ǨȒȇȊȕȗȕȋȔȢȌ ȊȇȎȢ ȉ ȜȏȓȏȞȌȘȑȕȓ ȕșȔȕȟȌȔȏȏ ȕȞȌȔȣ ȖȇȘȘȏȉȔȢ, șȕ 

ȌȘșȣ ȕȔȏ ȔȌ ȉȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ Ș ȈȕȒȣȟȏȔȘșȉȕȓ ȉȌȠȌȘșȉ. ǶȕȤșȕȓȚ  ȏȜ 

ȔȇȎȢȉȇȥș ȈȒȇȊȕȗȕȋȔȢȓȏ (ȏȒȏ ȏȔȌȗșȔȢȓȏ) ȊȇȎȇȓȏ. Ȅșȏ ȊȇȎȢ ȘȚȠȌȘșȉȚȥș 

ȉ ȖȗȏȗȕȋȌ ȉ ȘȉȕȈȕȋȔȕȓ ȘȕȘșȕȦȔȏȏ. ǵȘȔȕȉȔȇȦ ȖȗȏȞȏȔȇ, Ȗȕ ȑȕșȕȗȕȐ ȕȔȏ 

ȔȌ ȉȘșȚȖȇȥș ȉ ȜȏȓȏȞȌȘȑȏȌ ȗȌȇȑȝȏȏ, ȘȕȘșȕȏș ȉ ȘșȇȈȏȒȣȔȕȘșȏ 

ȤȒȌȑșȗȕȔȔȕȊȕ ȘșȗȕȌȔȏȦ ȏȜ ȇșȕȓȕȉ. ǹȇȑȏȓȏ ȕȘȕȈȌȔȔȕȘșȦȓȏ ȉ ȖȕȉȌȋȌȔȏȏ 

ȈȒȇȊȕȗȕȋȔȢȜ ȊȇȎȕȉ  ȕȈȚȘȒȕȉȒȌȔȕ ȏȜ ȖȗȏȓȌȔȌȔȏȌ ȉȕ ȓȔȕȊȏȜ ȕȈȒȇȘșȦȜ 

ȔȇȚȑȏ ȏ șȌȜȔȏȑȏ. ǪȌȒȏȐ – Ȥșȕ ȊȇȎ Ș ȕȞȌȔȣ ȔȏȎȑȕȐ șȌȓȖȌȗȇșȚȗȕȐ ȑȏȖȌȔȏȦ. 

ǨȒȇȊȕȋȇȗȦ ȤșȕȓȚ ȘȉȕȐȘșȉȚ ȊȌȒȏȐ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȘȕȎȋȇȔȏȦ 

ȔȏȎȑȕșȌȓȖȌȗȇșȚȗȔȢȜ ȘȗȌȋ.

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,

ȋȏȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ

ȏ ȉȕȋȦȔȢȌ 

ȖȇȗȢ ȚȋȇȒȦȥșȘȦ

ȔȇȘȕȘ
țȏȒȣșȗ

1

2

4

  ȉȕȎȋȚȜ ȕȜȒȇȍȋȇȌșȘȦ 

ȏ ȖȕȘȒȌ ȔȌȘȑȕȒȣȑȏȜ 

ȝȏȑȒȕȉ ȘȍȏȍȇȌșȘȦ

ȉȌȠȌȘșȉȇ

ȏȘȖȇȗȦȥșȘȦ

ȘȕȊȒȇȘȔȕ ȏȜ

șȌȓȖȌȗȇșȚȗȇȓ

ȑȏȖȌȔȏȦ ȏ 
ȖȕȋȔȏȓȇȥșȘȦ

ȑȘȌȔȕȔ, – 108 �C

ȑȗȏȖșȕȔ, – 153 �C

ȑȏȘȒȕȗȕȋ, – 183 �C

ȇȗȊȕȔ, – 186 �C

ȇȎȕș, – 196 �C

5

 ȍȏȋȑȏȐ ȉȕȎȋȚȜ  
ȖȕȘșȌȖȌȔȔȕ 
ȔȇȊȗȌȉȇȌșȘȦ

ȉȉȌȗȜ

Ȗȕ ȑȕȒȕȔȔȌȉȕȎȋȚȜ 
ȘȍȏȓȇȌșȘȦ

ȏ ȕȜȒȇȍȋȇȌșȘȦ

3

ȍȏȋȑȏȐ ȉȕȎȋȚȜ 

Ȗȗȏ –200�C

2H O               2H O + O2 2 2 2

0nO2

ȎȇȖȕȒȔȌȔ ȕȔ ȊȇȎȕȓ ȏȒȏ ȔȌș. ǶȕȘȑȕȒȣȑȚ ȘȕȈȗȇȔȔȢȐ Ȥșȏȓ ȘȖȕȘȕȈȕȓ ȑȏȘȒȕȗȕȋ ȖȗȕȜȕȋȏș ȞȌȗȌȎ ȉȕȋȚ, 

ȕȔ ȘȕȋȌȗȍȏș ȉ ȔȌȈȕȒȣȟȕȓ ȑȕȒȏȞȌȘșȉȌ ȖȗȏȓȌȘȏ Ȗȇȗȕȉ ȉȕȋȢ ȏ ȖȕȤșȕȓȚ ȔȌ ȓȕȍȌș ȘȞȏșȇșȣȘȦ 

ȇȈȘȕȒȥșȔȕ “ȘȚȜȏȓ”. ǱȏȘȒȕȗȕȋ ȕȖȗȌȋȌȒȦȥș Ȗȕ ȉȘȖȢȜȏȉȇȔȏȥ șȒȌȥȠȌȐ ȒȚȞȏȔȑȏ. ǹȇȑ, șȒȌȥȠȇȦ 

ȒȚȞȏȔȑȇ ȎȇȊȕȗȇȌșȘȦ Ȗȗȏ ȉȔȌȘȌȔȏȏ ȉ ȖȗȕȈȏȗȑȚ Ș ȊȇȎȕȕȈȗȇȎȔȢȓ ȑȏȘȒȕȗȕȋȕȓ. 

ȉȕȋȇ

ȗȇȘșȉȕȗ

ȖȌȗȕȑȘȏȋȇ 

ȉȕȋȕȗȕȋȇ

ȕȑȘȏȋ 

ȓȇȗȊȇȔȝȇ(,9) 

ȑȏȘȒȕȗȕȋ



3332

Ƕȗȏ ȖȗȕȜȕȍȋȌȔȏȏ 

ȤȒȌȑșȗȏȞȌȘȑȕȊȕ șȕȑȇ ȞȌȗȌȎ 

ȔȌȕȔ (Ne), ȔȇȜȕȋȦȠȏȐȘȦ 

Ȗȕȋ ȔȏȎȑȏȓ ȋȇȉȒȌȔȏȌȓ, 

ȔȇȈȒȥȋȇȌșȘȦ ȘȉȌȞȌȔȏȌ 

Ȧȗȑȕ-ȑȗȇȘȔȕȊȕ ȝȉȌșȇ. 

ǨȒȇȊȕȋȇȗȦ ȤșȕȓȚ ȘȉȕȐȘșȉȚ 

ȔȌȕȔ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌșȘȦ 

ȉ ȗȌȑȒȇȓȔȢȜ ȠȏșȇȜ ȏ 

ȘȉȌșȕȉȢȜ ȏȔȋȏȑȇșȕȗȇȜ.

ǩȉȏȋȚ șȕȊȕ, Ȟșȕ ȇȗȊȕȔ ($U) ȔȌ 

ȉȘșȚȖȇȌș ȉ ȜȏȓȏȞȌȘȑȏȌ ȗȌȇȑȝȏȏ, 

ȕȔ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȘȕȎȋȇȔȏȦ 

ȎȇȠȏșȔȕȐ (ȏȔȌȗșȔȕȐ) ȘȗȌȋȢ ȉ 

ȓȌșȇȒȒȚȗȊȏȞȌȘȑȕȐ ȏ ȤȒȌȑșȗȕȔȔȕȐ 

ȖȗȕȓȢȟȒȌȔȔȕȘșȏ. ǴȇȖȗȏȓȌȗ, 

ȞșȕȈȢ ȏȘȑȒȥȞȏșȣ ȕȑȏȘȒȌȔȏȌ ȏ 

ȉȢȜȕȋ ȏȎ ȘșȗȕȦ ȓȌșȇȒȒȏȞȌȘȑȕȐ 

ȖȗȕȉȕȒȕȑȏ ȉ ȉȕȒȣțȗȇȓȕȉȢȜ 

ȒȇȓȖȇȜ, ȖȕȒȕȘșȣ ȒȇȓȖȢ 

ȎȇȖȕȒȔȦȥș ȇȗȊȕȔȕȓ.

Примените полученные знания

1. Ƕȗȏ ȗȇȎȋȌȒȌȔȏȏ ȉȕȎȋȚȜȇ Ȕȇ ȘȕȘșȇȉȔȢȌ ȞȇȘșȏ�

a. ȖȕȞȌȓȚ ȉȕȎȋȚȜ ȘȔȇȞȇȒȇ ȘȍȏȓȇȌșȘȦ, ȇ ȎȇșȌȓ ȗȇȘȟȏȗȦȌșȘȦ"

E. ȖȕȞȌȓȚ ȇȗȊȕȔ ȉȢȋȌȒȦȌșȘȦ ȏȎ ȍȏȋȑȕȊȕ ȉȕȎȋȚȜȇ ȋȕ ȑȏȘȒȕȗȕȋȇ"

2. ǩȢȘȕșȇ ȄȉȌȗȌȘșȇ ȖȗȌȉȢȟȇȌș 8,8 ȑȓ. Ƕȗȏ ȖȕȋȡȧȓȌ Ȕȇ ȌȊȕ ȉȌȗȟȏȔȚ ȇȒȣȖȏȔȏȘșȢ ȈȌȗȚș Ș ȘȕȈȕȐ 

ȑȏȘȒȕȗȕȋȔȢȌ ȈȇȒȒȕȔȢ. ǵȈȡȦȘȔȏșȌ, ȋȒȦ ȞȌȊȕ.

Проверьте полученные знания

1. ǸȑȕȒȣȑȕ ȖȗȕȝȌȔșȕȉ ȕș ȕȈȠȌȊȕ ȕȈȡȧȓȇ ȉȕȎȋȚȜȇ ȘȕȘșȇȉȒȦȥș ȘȒȌȋȚȥȠȏȌ ȊȇȎȢ"

a. ȇȎȕș

E. ȑȏȘȒȕȗȕȋ

F. ȇȎȕș + ȑȏȘȒȕȗȕȋ

2. ǩȕ ȘȑȕȒȣȑȕ ȗȇȎ ȖȗȏȈȒȏȎȏșȌȒȣȔȕ ȘȕȋȌȗȍȇȔȏȌ ȇȎȕșȇ ȉ ȉȕȎȋȚȜȌ ȈȕȒȣȟȌ, ȞȌȓ ȑȏȘȒȕȗȕȋȇ (Ȗȕ ȕȈȡȧȓȚ)"

3. Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ, ȑȇȑȕȐ ȏȎ ȊȇȎȕȉ ȉ ȘȕȘșȇȉȌ ȉȕȎȋȚȜȇ ȦȉȒȦȌșȘȦ ȈȕȒȌȌ ȗȌȇȑȝȏȕȔȔȕȘȖȕȘȕȈȔȢȓ" ǶȕȞȌȓȚ"

4. ǺȑȇȍȏșȌ ȋȉȌ ȕȈȒȇȘșȏ ȖȗȏȓȌȔȌȔȏȦ ȑȏȘȒȕȗȕȋȇ.

5. ǱȕȒȏȞȌȘșȉȕ șȌȖȒȕșȢ, ȉȢȋȌȒȦȌȓȕȐ Ȗȗȏ ȘȊȕȗȇȔȏȏ ȘȓȌȘȏ ȇȝȌșȏȒȌȔȇ Ș ȑȏȘȒȕȗȕȋȕȓ, ȈȕȒȣȟȌ ȑȕȒȏȞȌȘșȉȇ 

șȌȖȒȕșȢ, ȉȢȋȌȒȦȌȓȕȐ Ȗȗȏ ȘȊȕȗȇȔȏȏ ȘȓȌȘȏ ȇȝȌșȏȒȌȔȇ Ș ȉȕȎȋȚȜȕȓ.  ǵȈȡȦȘȔȏșȌ ȖȗȏȞȏȔȚ.

ǪȌȒȏȐ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȕȜȒȇȍȋȌȔȏȦ 

ȚȘșȇȔȕȉȕȑ ȏ  ȖȗȏȈȕȗȕȉ, șȗȌȈȚȥȠȏȜ ȔȏȎȑȏȜ 

șȌȓȖȌȗȇșȚȗ. ǪȌȒȏȐ – ȔȌȊȕȗȥȞȏȐ ȏ ȕȞȌȔȣ 

ȒȧȊȑȏȐ ȊȇȎ, ȖȕȤșȕȓȚ Ȥșȏȓ ȈȌȎȕȖȇȘȔȢȓ 

ȉȌȠȌȘșȉȕȓ ȔȇȖȕȒȔȦȥș ȉȕȎȋȚȟȔȢȌ ȟȇȗȢ. 

ǶȕȘȑȕȒȣȑȚ Ș ȖȕȓȕȠȣȥ ȍȏȋȑȕȊȕ ȊȌȒȏȦ 

ȘȕȎȋȇȥșȘȦ ȘȉȌȗȜȔȏȎȑȏȌ șȌȓȖȌȗȇșȚȗȢ 

(ǹ  –269�C), ȕȔ șȇȑȍȌ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȑȏȖ.

ȕȜȒȇȍȋȌȔȏȦ ȘȕȉȗȌȓȌȔȔȢȜ ȓȌȋȏȝȏȔȘȑȏȜ 

ȖȗȏȈȕȗȕȉ (ȔȇȖȗȏȓȌȗ, ȇȖȖȇȗȇșȕȉ ȓȇȊȔȏșȔȕ-

ȗȌȎȕȔȇȔȘȔȕȐ șȕȓȕȊȗȇțȏȏ (ǳǷǹ))

5.2 ǮȇȊȗȦȎȔȌȔȏȌ ȉȕȎȋȚȜȇ

ǩ ȕȈȒȇȘșȏ, ȈȕȊȇșȕȐ ȒȌȘȇȓȏ, ȉȌȋȧșȘȦ 

ȓȇȘȟșȇȈȔȇȦ ȉȢȗȚȈȑȇ ȒȌȘȕȉ. ǴȇȗȦȋȚ Ș Ȥșȏȓ 

Ȕȇ ȋȇȔȔȕȐ șȌȗȗȏșȕȗȏȏ ȘȕȎȋȇȥșȘȦ ȑȗȚȖȔȢȌ 

ȖȗȕȓȢȟȒȌȔȔȢȌ ȖȗȌȋȖȗȏȦșȏȦ, ȇ 

ȖȗȕȏȎȉȕȋȘșȉȌȔȔȇȦ ȇȑșȏȉȔȕȘșȣ  ȘșȗȌȓȏșȌȒȣȔȕ 

ǻȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ

ǻȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ ȕȈȗȇȎȕȉȇȒȕȘȣ ȉ ȗȌȎȚȒȣșȇșȌ ȖȗȌȉȗȇȠȌȔȏȦ ȉ ȊȒȚȈȕȑȏȜ 

ȘȒȕȦȜ ȎȌȓȒȏ Ȗȗȏ ȉȢȘȕȑȏȜ șȌȓȖȌȗȇșȚȗȇȜ ȏ ȋȇȉȒȌȔȏȏ ȕȘșȇșȑȕȉ ȗȇȘșȌȔȏȐ ȏ 

ȍȏȉȕșȔȢȜ, ȍȏȉȟȏȜ ȓȏȒȒȏȕȔȢ ȒȌș ȔȇȎȇȋ. Ǳ șȇȑȕȓȚ șȕȖȒȏȉȚ ȕșȔȕȘȦșȘȦ ȚȊȕȒȣ, 

ȔȌțșȣ ȏ ȖȗȏȗȕȋȔȢȐ ȊȇȎ. ǶȗȏȗȕȋȔȢȐ ȊȇȎ ȘȕȘșȕȏș ȖȗȌȏȓȚȠȌȘșȉȌȔȔȕ ȏȎ 

ȓȌșȇȔȇ (CHࢩ) ȏ ȘȞȏșȇȌșȘȦ ȔȇȏȈȕȒȌȌ ȞȏȘșȢȓ șȕȖȒȏȉȕȓ Ȗȗȏ ȘȕȖȕȘșȇȉȒȌȔȏȏ Ș 

ȋȗȚȊȏȓȏ ȉȏȋȇȓȏ țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ. ǹȌȓ ȔȌ ȓȌȔȌȌ Ȗȗȏ ȌȊȕ ȘȊȕȗȇȔȏȏ  

ȉȢȋȌȒȦȥșȘȦ ȚȊȒȌȗȕȋȘȕȋȌȗȍȇȠȏȌ ȊȇȎȢ. ǺȊȕȒȣ ȏ ȔȌțșȣ ȖȗȌȋȘșȇȉȒȦȥș ȘȕȈȕȐ 

ȘȓȌȘȣ ȗȇȎȒȏȞȔȢȜ ȉȌȠȌȘșȉ.  ǩ ȕȘȔȕȉȔȕȓ Ȥșȕ ȕȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ, 

ȑȕșȕȗȢȌ, ȕȋȔȇȑȕ, ȓȕȊȚș ȘȕȋȌȗȍȇșȣ ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ ȘȌȗȚ, ȇȎȕș ȏ ȋȗȚȊȏȌ 

ȤȒȌȓȌȔșȢ. ǩ ȖȗȕȝȌȘȘȌ ȏȜ ȘȊȕȗȇȔȏȦ ȉ ȇșȓȕȘțȌȗȚ ȉȢȈȗȇȘȢȉȇȥșȘȦ 

ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, ȋȏȕȑȘȏȋ ȘȌȗȢ, ȕȑȘȏȋȢ ȇȎȕșȇ ȏ ȋȗȚȊȏȌ ȉȗȌȋȔȢȌ 

ȉȌȠȌȘșȉȇ. Ȅșȏ ȊȇȎȢ ȎȇȊȗȦȎȔȦȥș ȉȕȎȋȚȜ, ȕȑȇȎȢȉȇȥș ȖȇȊȚȈȔȕȌ ȉȒȏȦȔȏȌ Ȕȇ 

ȎȋȕȗȕȉȣȌ ȞȌȒȕȉȌȑȇ ȏ ȉȢȎȢȉȇȥș ȗȇȎȒȏȞȔȢȌ ȤȑȕȒȕȊȏȞȌȘȑȏȌ ȖȗȕȈȒȌȓȢ.

ǹȇȑȏȓ ȕȈȗȇȎȕȓ, ȉȕȎȋȚȜ ȖȕȘșȌȖȌȔȔȕ ȖȗȌȉȗȇȠȇȌșȘȦ ȉ ȘȗȌȋȚ, ȉ ȑȕșȕȗȕȐ 

ȔȇȑȇȖȒȏȉȇȥșȘȦ ȕșȗȇȈȕșȇȔȔȢȌ ȊȇȎȢ. ǹȇȑȕȌ ȖȕȒȕȍȌȔȏȌ ȖȗȌȋȘșȇȉȒȦȌș ȚȊȗȕȎȚ 

ȔȌ șȕȒȣȑȕ ȋȒȦ ȎȋȕȗȕȉȣȦ ȞȌȒȕȉȌȑȇ, Ȕȕ ȏ ȋȒȦ ȗȇȘșȌȔȏȐ, ȍȏȉȕșȔȢȜ ȏ 

ȤȑȕȘȏȘșȌȓȢ ȉ ȝȌȒȕȓ. ǶȕȤșȕȓȚ ȖȗȌȋȕșȉȗȇȠȌȔȏȌ ȎȇȊȗȦȎȔȌȔȏȦ ȉȕȎȋȚȜȇ ȏ 

ȖȌȗȌȜȕȋ ȑ ȈȕȒȌȌ ȞȏȘșȢȓ ȏȘșȕȞȔȏȑȇȓ ȤȔȌȗȊȏȏ ȘȞȏșȇȥșȘȦ ȕȋȔȕȐ ȏȎ 

ȉȇȍȔȌȐȟȏȜ ȖȗȕȈȒȌȓ ȔȇȟȌȊȕ ȉȗȌȓȌȔȏ. 

•  Ǳȇȑ ȉȒȏȦȌș ȉȢȗȚȈȑȇ ȒȌȘȕȉ Ȕȇ             

ȘȕȘșȇȉ ȉȕȎȋȚȜȇ" 

•  ǱȇȑȏȌ ȖȕȊȕȋȔȢȌ ȏȎȓȌȔȌȔȏȦ 

ȉȢȎȢȉȇȥșȘȦ ȋȌȦșȌȒȣȔȕȘșȣȥ ȑȗȚȖȔȢȜ 

ȖȗȕȓȢȟȒȌȔȔȢȜ ȖȗȌȋȖȗȏȦșȏȐ"

•  Ǳȇȑȏȓȏ ȓȕȊȚș ȈȢșȣ ȑȗȇșȑȕȘȗȕȞȔȢȌ ȏ 

ȋȕȒȊȕȘȗȕȞȔȢȌ ȖȕȘȒȌȋȘșȉȏȦ ȤșȏȜ 

ȏȎȓȌȔȌȔȏȐ"

•  Ǳȇȑ ȉȒȏȦȥș Ȥșȏ ȖȗȕȝȌȘȘȢ Ȕȇ ȎȋȕȗȕȉȣȌ 

ȞȌȒȕȉȌȑȇ"

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,

țȕȘȘȏȒȣȔȕȌ 
șȕȖȒȏȉȕ,
ȎȇȊȗȦȎȔȏșȌȒȏ, 

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ȑȇșȇȒȏșȏȞȌȘȑȏȐ 
ȔȌȐșȗȇȒȏȎȇșȕȗ

ǩȕȎȋȚȜ ȦȉȒȦȌșȘȦ ȕȋȔȏȓ ȏȎ ȉȇȍȔȌȐȟȏȜ ȖȗȏȗȕȋȔȢȜ ȗȌȘȚȗȘȕȉ, ȔȌȕȈȜȕȋȏȓȢȜ ȋȒȦ 

ȘȚȠȌȘșȉȕȉȇȔȏȦ ȍȏȎȔȏ Ȕȇ ǮȌȓȒȌ. ǶȕȤșȕȓȚ ȞȏȘșȢȐ ȉȕȎȋȚȜ ȘȞȏșȇȌșȘȦ ȕȋȔȏȓ ȏȎ 

ȕȘȔȕȉȔȢȜ ȚȘȒȕȉȏȐ ȎȋȕȗȕȉȕȐ ȍȏȎȔȏ. ǵȋȔȇȑȕ ȉ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȉ ȗȌȎȚȒȣșȇșȌ 

ȗȇȎȉȏșȏȦ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ, ȚȉȌȒȏȞȌȔȏȦ ȑȕȒȏȞȌȘșȉȇ șȗȇȔȘȖȕȗșȔȢȜ ȘȗȌȋȘșȉ ȏ 

ȗȕȘșȇ ȖȕșȗȌȈȒȌȔȏȦ ȤȔȌȗȊȏȏ ȉ ȇșȓȕȘțȌȗȚ ȉȢȈȗȇȘȢȉȇȥșȘȦ ȌȍȌȊȕȋȔȕ 

ȓȏȒȒȏȇȗȋȢ șȕȔȔ ȉȗȌȋȔȢȜ ȊȇȎȕȉ. ǮȔȇȞȏșȌȒȣȔȇȦ ȞȇȘșȣ ȤșȏȜ ȊȇȎȕȉ ȕȈȗȇȎȚȌșȘȦ 

Ȗȗȏ ȘȍȏȊȇȔȏȏ țȕȘȘȏȒȣȔȕȊȕ (ȏȘȑȕȖȇȌȓȕȊȕ) șȕȖȒȏȉȇ.

ȉȕȎȗȇȘșȇȌș. ǶȕȘȒȌ șȇȑȏȜ ȖȌȗȌȓȌȔ  ȕșȓȌȞȇȌșȘȦ 

ȏȎȓȌȔȌȔȏȌ ȘȕȘșȇȉȇ ȉȕȎȋȚȜȇ Ȕȇ ȤșȕȐ ȓȌȘșȔȕȘșȏ. ǹȇȑ, ȉ 

ȔȌȑȕșȕȗȢȌ ȋȔȏ ȉȕȎȋȚȜ ȚȍȌ ȔȌ șȇȑ ȞȏȘș ȏ ȖȗȕȎȗȇȞȌȔ, ȑȇȑ 

ȖȗȌȍȋȌ, ȇ ȋȢȟȇșȣ ȘșȇȔȕȉȏșȘȦ șȗȚȋȔȌȌ. 
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Ƕȗȏ ȖȗȕȜȕȍȋȌȔȏȏ 

ȤȒȌȑșȗȏȞȌȘȑȕȊȕ șȕȑȇ ȞȌȗȌȎ 

ȔȌȕȔ (Ne), ȔȇȜȕȋȦȠȏȐȘȦ 

Ȗȕȋ ȔȏȎȑȏȓ ȋȇȉȒȌȔȏȌȓ, 

ȔȇȈȒȥȋȇȌșȘȦ ȘȉȌȞȌȔȏȌ 

Ȧȗȑȕ-ȑȗȇȘȔȕȊȕ ȝȉȌșȇ. 

ǨȒȇȊȕȋȇȗȦ ȤșȕȓȚ ȘȉȕȐȘșȉȚ 

ȔȌȕȔ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌșȘȦ 

ȉ ȗȌȑȒȇȓȔȢȜ ȠȏșȇȜ ȏ 

ȘȉȌșȕȉȢȜ ȏȔȋȏȑȇșȕȗȇȜ.

ǩȉȏȋȚ șȕȊȕ, Ȟșȕ ȇȗȊȕȔ ($U) ȔȌ 

ȉȘșȚȖȇȌș ȉ ȜȏȓȏȞȌȘȑȏȌ ȗȌȇȑȝȏȏ, 

ȕȔ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȘȕȎȋȇȔȏȦ 

ȎȇȠȏșȔȕȐ (ȏȔȌȗșȔȕȐ) ȘȗȌȋȢ ȉ 

ȓȌșȇȒȒȚȗȊȏȞȌȘȑȕȐ ȏ ȤȒȌȑșȗȕȔȔȕȐ 

ȖȗȕȓȢȟȒȌȔȔȕȘșȏ. ǴȇȖȗȏȓȌȗ, 

ȞșȕȈȢ ȏȘȑȒȥȞȏșȣ ȕȑȏȘȒȌȔȏȌ ȏ 

ȉȢȜȕȋ ȏȎ ȘșȗȕȦ ȓȌșȇȒȒȏȞȌȘȑȕȐ 

ȖȗȕȉȕȒȕȑȏ ȉ ȉȕȒȣțȗȇȓȕȉȢȜ 

ȒȇȓȖȇȜ, ȖȕȒȕȘșȣ ȒȇȓȖȢ 

ȎȇȖȕȒȔȦȥș ȇȗȊȕȔȕȓ.

Примените полученные знания

1. Ƕȗȏ ȗȇȎȋȌȒȌȔȏȏ ȉȕȎȋȚȜȇ Ȕȇ ȘȕȘșȇȉȔȢȌ ȞȇȘșȏ�

a. ȖȕȞȌȓȚ ȉȕȎȋȚȜ ȘȔȇȞȇȒȇ ȘȍȏȓȇȌșȘȦ, ȇ ȎȇșȌȓ ȗȇȘȟȏȗȦȌșȘȦ"

E. ȖȕȞȌȓȚ ȇȗȊȕȔ ȉȢȋȌȒȦȌșȘȦ ȏȎ ȍȏȋȑȕȊȕ ȉȕȎȋȚȜȇ ȋȕ ȑȏȘȒȕȗȕȋȇ"

2. ǩȢȘȕșȇ ȄȉȌȗȌȘșȇ ȖȗȌȉȢȟȇȌș 8,8 ȑȓ. Ƕȗȏ ȖȕȋȡȧȓȌ Ȕȇ ȌȊȕ ȉȌȗȟȏȔȚ ȇȒȣȖȏȔȏȘșȢ ȈȌȗȚș Ș ȘȕȈȕȐ 

ȑȏȘȒȕȗȕȋȔȢȌ ȈȇȒȒȕȔȢ. ǵȈȡȦȘȔȏșȌ, ȋȒȦ ȞȌȊȕ.

Проверьте полученные знания

1. ǸȑȕȒȣȑȕ ȖȗȕȝȌȔșȕȉ ȕș ȕȈȠȌȊȕ ȕȈȡȧȓȇ ȉȕȎȋȚȜȇ ȘȕȘșȇȉȒȦȥș ȘȒȌȋȚȥȠȏȌ ȊȇȎȢ"

a. ȇȎȕș

E. ȑȏȘȒȕȗȕȋ

F. ȇȎȕș + ȑȏȘȒȕȗȕȋ

2. ǩȕ ȘȑȕȒȣȑȕ ȗȇȎ ȖȗȏȈȒȏȎȏșȌȒȣȔȕ ȘȕȋȌȗȍȇȔȏȌ ȇȎȕșȇ ȉ ȉȕȎȋȚȜȌ ȈȕȒȣȟȌ, ȞȌȓ ȑȏȘȒȕȗȕȋȇ (Ȗȕ ȕȈȡȧȓȚ)"

3. Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ, ȑȇȑȕȐ ȏȎ ȊȇȎȕȉ ȉ ȘȕȘșȇȉȌ ȉȕȎȋȚȜȇ ȦȉȒȦȌșȘȦ ȈȕȒȌȌ ȗȌȇȑȝȏȕȔȔȕȘȖȕȘȕȈȔȢȓ" ǶȕȞȌȓȚ"

4. ǺȑȇȍȏșȌ ȋȉȌ ȕȈȒȇȘșȏ ȖȗȏȓȌȔȌȔȏȦ ȑȏȘȒȕȗȕȋȇ.

5. ǱȕȒȏȞȌȘșȉȕ șȌȖȒȕșȢ, ȉȢȋȌȒȦȌȓȕȐ Ȗȗȏ ȘȊȕȗȇȔȏȏ ȘȓȌȘȏ ȇȝȌșȏȒȌȔȇ Ș ȑȏȘȒȕȗȕȋȕȓ, ȈȕȒȣȟȌ ȑȕȒȏȞȌȘșȉȇ 

șȌȖȒȕșȢ, ȉȢȋȌȒȦȌȓȕȐ Ȗȗȏ ȘȊȕȗȇȔȏȏ ȘȓȌȘȏ ȇȝȌșȏȒȌȔȇ Ș ȉȕȎȋȚȜȕȓ.  ǵȈȡȦȘȔȏșȌ ȖȗȏȞȏȔȚ.

ǪȌȒȏȐ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȕȜȒȇȍȋȌȔȏȦ 

ȚȘșȇȔȕȉȕȑ ȏ  ȖȗȏȈȕȗȕȉ, șȗȌȈȚȥȠȏȜ ȔȏȎȑȏȜ 

șȌȓȖȌȗȇșȚȗ. ǪȌȒȏȐ – ȔȌȊȕȗȥȞȏȐ ȏ ȕȞȌȔȣ 

ȒȧȊȑȏȐ ȊȇȎ, ȖȕȤșȕȓȚ Ȥșȏȓ ȈȌȎȕȖȇȘȔȢȓ 

ȉȌȠȌȘșȉȕȓ ȔȇȖȕȒȔȦȥș ȉȕȎȋȚȟȔȢȌ ȟȇȗȢ. 

ǶȕȘȑȕȒȣȑȚ Ș ȖȕȓȕȠȣȥ ȍȏȋȑȕȊȕ ȊȌȒȏȦ 

ȘȕȎȋȇȥșȘȦ ȘȉȌȗȜȔȏȎȑȏȌ șȌȓȖȌȗȇșȚȗȢ 

(ǹ  –269�C), ȕȔ șȇȑȍȌ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȑȏȖ.

ȕȜȒȇȍȋȌȔȏȦ ȘȕȉȗȌȓȌȔȔȢȜ ȓȌȋȏȝȏȔȘȑȏȜ 

ȖȗȏȈȕȗȕȉ (ȔȇȖȗȏȓȌȗ, ȇȖȖȇȗȇșȕȉ ȓȇȊȔȏșȔȕ-

ȗȌȎȕȔȇȔȘȔȕȐ șȕȓȕȊȗȇțȏȏ (ǳǷǹ))

5.2 ǮȇȊȗȦȎȔȌȔȏȌ ȉȕȎȋȚȜȇ

ǩ ȕȈȒȇȘșȏ, ȈȕȊȇșȕȐ ȒȌȘȇȓȏ, ȉȌȋȧșȘȦ 

ȓȇȘȟșȇȈȔȇȦ ȉȢȗȚȈȑȇ ȒȌȘȕȉ. ǴȇȗȦȋȚ Ș Ȥșȏȓ 

Ȕȇ ȋȇȔȔȕȐ șȌȗȗȏșȕȗȏȏ ȘȕȎȋȇȥșȘȦ ȑȗȚȖȔȢȌ 

ȖȗȕȓȢȟȒȌȔȔȢȌ ȖȗȌȋȖȗȏȦșȏȦ, ȇ 

ȖȗȕȏȎȉȕȋȘșȉȌȔȔȇȦ ȇȑșȏȉȔȕȘșȣ  ȘșȗȌȓȏșȌȒȣȔȕ 

ǻȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ

ǻȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ ȕȈȗȇȎȕȉȇȒȕȘȣ ȉ ȗȌȎȚȒȣșȇșȌ ȖȗȌȉȗȇȠȌȔȏȦ ȉ ȊȒȚȈȕȑȏȜ 

ȘȒȕȦȜ ȎȌȓȒȏ Ȗȗȏ ȉȢȘȕȑȏȜ șȌȓȖȌȗȇșȚȗȇȜ ȏ ȋȇȉȒȌȔȏȏ ȕȘșȇșȑȕȉ ȗȇȘșȌȔȏȐ ȏ 

ȍȏȉȕșȔȢȜ, ȍȏȉȟȏȜ ȓȏȒȒȏȕȔȢ ȒȌș ȔȇȎȇȋ. Ǳ șȇȑȕȓȚ șȕȖȒȏȉȚ ȕșȔȕȘȦșȘȦ ȚȊȕȒȣ, 

ȔȌțșȣ ȏ ȖȗȏȗȕȋȔȢȐ ȊȇȎ. ǶȗȏȗȕȋȔȢȐ ȊȇȎ ȘȕȘșȕȏș ȖȗȌȏȓȚȠȌȘșȉȌȔȔȕ ȏȎ 

ȓȌșȇȔȇ (CHࢩ) ȏ ȘȞȏșȇȌșȘȦ ȔȇȏȈȕȒȌȌ ȞȏȘșȢȓ șȕȖȒȏȉȕȓ Ȗȗȏ ȘȕȖȕȘșȇȉȒȌȔȏȏ Ș 

ȋȗȚȊȏȓȏ ȉȏȋȇȓȏ țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ. ǹȌȓ ȔȌ ȓȌȔȌȌ Ȗȗȏ ȌȊȕ ȘȊȕȗȇȔȏȏ  

ȉȢȋȌȒȦȥșȘȦ ȚȊȒȌȗȕȋȘȕȋȌȗȍȇȠȏȌ ȊȇȎȢ. ǺȊȕȒȣ ȏ ȔȌțșȣ ȖȗȌȋȘșȇȉȒȦȥș ȘȕȈȕȐ 

ȘȓȌȘȣ ȗȇȎȒȏȞȔȢȜ ȉȌȠȌȘșȉ.  ǩ ȕȘȔȕȉȔȕȓ Ȥșȕ ȕȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ, 

ȑȕșȕȗȢȌ, ȕȋȔȇȑȕ, ȓȕȊȚș ȘȕȋȌȗȍȇșȣ ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ ȘȌȗȚ, ȇȎȕș ȏ ȋȗȚȊȏȌ 

ȤȒȌȓȌȔșȢ. ǩ ȖȗȕȝȌȘȘȌ ȏȜ ȘȊȕȗȇȔȏȦ ȉ ȇșȓȕȘțȌȗȚ ȉȢȈȗȇȘȢȉȇȥșȘȦ 

ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, ȋȏȕȑȘȏȋ ȘȌȗȢ, ȕȑȘȏȋȢ ȇȎȕșȇ ȏ ȋȗȚȊȏȌ ȉȗȌȋȔȢȌ 

ȉȌȠȌȘșȉȇ. Ȅșȏ ȊȇȎȢ ȎȇȊȗȦȎȔȦȥș ȉȕȎȋȚȜ, ȕȑȇȎȢȉȇȥș ȖȇȊȚȈȔȕȌ ȉȒȏȦȔȏȌ Ȕȇ 

ȎȋȕȗȕȉȣȌ ȞȌȒȕȉȌȑȇ ȏ ȉȢȎȢȉȇȥș ȗȇȎȒȏȞȔȢȌ ȤȑȕȒȕȊȏȞȌȘȑȏȌ ȖȗȕȈȒȌȓȢ.

ǹȇȑȏȓ ȕȈȗȇȎȕȓ, ȉȕȎȋȚȜ ȖȕȘșȌȖȌȔȔȕ ȖȗȌȉȗȇȠȇȌșȘȦ ȉ ȘȗȌȋȚ, ȉ ȑȕșȕȗȕȐ 

ȔȇȑȇȖȒȏȉȇȥșȘȦ ȕșȗȇȈȕșȇȔȔȢȌ ȊȇȎȢ. ǹȇȑȕȌ ȖȕȒȕȍȌȔȏȌ ȖȗȌȋȘșȇȉȒȦȌș ȚȊȗȕȎȚ 

ȔȌ șȕȒȣȑȕ ȋȒȦ ȎȋȕȗȕȉȣȦ ȞȌȒȕȉȌȑȇ, Ȕȕ ȏ ȋȒȦ ȗȇȘșȌȔȏȐ, ȍȏȉȕșȔȢȜ ȏ 

ȤȑȕȘȏȘșȌȓȢ ȉ ȝȌȒȕȓ. ǶȕȤșȕȓȚ ȖȗȌȋȕșȉȗȇȠȌȔȏȌ ȎȇȊȗȦȎȔȌȔȏȦ ȉȕȎȋȚȜȇ ȏ 

ȖȌȗȌȜȕȋ ȑ ȈȕȒȌȌ ȞȏȘșȢȓ ȏȘșȕȞȔȏȑȇȓ ȤȔȌȗȊȏȏ ȘȞȏșȇȥșȘȦ ȕȋȔȕȐ ȏȎ 

ȉȇȍȔȌȐȟȏȜ ȖȗȕȈȒȌȓ ȔȇȟȌȊȕ ȉȗȌȓȌȔȏ. 

•  Ǳȇȑ ȉȒȏȦȌș ȉȢȗȚȈȑȇ ȒȌȘȕȉ Ȕȇ             

ȘȕȘșȇȉ ȉȕȎȋȚȜȇ" 

•  ǱȇȑȏȌ ȖȕȊȕȋȔȢȌ ȏȎȓȌȔȌȔȏȦ 

ȉȢȎȢȉȇȥșȘȦ ȋȌȦșȌȒȣȔȕȘșȣȥ ȑȗȚȖȔȢȜ 

ȖȗȕȓȢȟȒȌȔȔȢȜ ȖȗȌȋȖȗȏȦșȏȐ"

•  Ǳȇȑȏȓȏ ȓȕȊȚș ȈȢșȣ ȑȗȇșȑȕȘȗȕȞȔȢȌ ȏ 

ȋȕȒȊȕȘȗȕȞȔȢȌ ȖȕȘȒȌȋȘșȉȏȦ ȤșȏȜ 

ȏȎȓȌȔȌȔȏȐ"

•  Ǳȇȑ ȉȒȏȦȥș Ȥșȏ ȖȗȕȝȌȘȘȢ Ȕȇ ȎȋȕȗȕȉȣȌ 

ȞȌȒȕȉȌȑȇ"

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,

țȕȘȘȏȒȣȔȕȌ 
șȕȖȒȏȉȕ,
ȎȇȊȗȦȎȔȏșȌȒȏ, 

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ȑȇșȇȒȏșȏȞȌȘȑȏȐ 
ȔȌȐșȗȇȒȏȎȇșȕȗ

ǩȕȎȋȚȜ ȦȉȒȦȌșȘȦ ȕȋȔȏȓ ȏȎ ȉȇȍȔȌȐȟȏȜ ȖȗȏȗȕȋȔȢȜ ȗȌȘȚȗȘȕȉ, ȔȌȕȈȜȕȋȏȓȢȜ ȋȒȦ 

ȘȚȠȌȘșȉȕȉȇȔȏȦ ȍȏȎȔȏ Ȕȇ ǮȌȓȒȌ. ǶȕȤșȕȓȚ ȞȏȘșȢȐ ȉȕȎȋȚȜ ȘȞȏșȇȌșȘȦ ȕȋȔȏȓ ȏȎ 

ȕȘȔȕȉȔȢȜ ȚȘȒȕȉȏȐ ȎȋȕȗȕȉȕȐ ȍȏȎȔȏ. ǵȋȔȇȑȕ ȉ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȉ ȗȌȎȚȒȣșȇșȌ 

ȗȇȎȉȏșȏȦ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ, ȚȉȌȒȏȞȌȔȏȦ ȑȕȒȏȞȌȘșȉȇ șȗȇȔȘȖȕȗșȔȢȜ ȘȗȌȋȘșȉ ȏ 

ȗȕȘșȇ ȖȕșȗȌȈȒȌȔȏȦ ȤȔȌȗȊȏȏ ȉ ȇșȓȕȘțȌȗȚ ȉȢȈȗȇȘȢȉȇȥșȘȦ ȌȍȌȊȕȋȔȕ 

ȓȏȒȒȏȇȗȋȢ șȕȔȔ ȉȗȌȋȔȢȜ ȊȇȎȕȉ. ǮȔȇȞȏșȌȒȣȔȇȦ ȞȇȘșȣ ȤșȏȜ ȊȇȎȕȉ ȕȈȗȇȎȚȌșȘȦ 

Ȗȗȏ ȘȍȏȊȇȔȏȏ țȕȘȘȏȒȣȔȕȊȕ (ȏȘȑȕȖȇȌȓȕȊȕ) șȕȖȒȏȉȇ.

ȉȕȎȗȇȘșȇȌș. ǶȕȘȒȌ șȇȑȏȜ ȖȌȗȌȓȌȔ  ȕșȓȌȞȇȌșȘȦ 

ȏȎȓȌȔȌȔȏȌ ȘȕȘșȇȉȇ ȉȕȎȋȚȜȇ Ȕȇ ȤșȕȐ ȓȌȘșȔȕȘșȏ. ǹȇȑ, ȉ 

ȔȌȑȕșȕȗȢȌ ȋȔȏ ȉȕȎȋȚȜ ȚȍȌ ȔȌ șȇȑ ȞȏȘș ȏ ȖȗȕȎȗȇȞȌȔ, ȑȇȑ 

ȖȗȌȍȋȌ, ȇ ȋȢȟȇșȣ ȘșȇȔȕȉȏșȘȦ șȗȚȋȔȌȌ. 
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ǵȘȔȕȉȔȢȌ ȉȌȠȌȘșȉȇ, ȎȇȊȗȦȎȔȦȥȠȏȌ ȉȕȎȋȚȜ�

ǮȇȊȗȦȎȔȏșȌȒȏ

ǳȕȔȕȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ �C2�

ǫȏȕȑȘȏȋ 

ȘȌȗȢ �62ࢧ�

ǵȑȘȏȋȢ 

ȇȎȕșȇ 

�12 ȏ 12ࢧ� 

ǸȕȌȋȏȔȌȔȏȦ  

ȘȉȏȔȝȇ

ǵȈȗȇȎȚȌșȘȦ Ȗȗȏ ȔȌȖȕȒȔȕȓ ȘȊȕȗȇȔȏȏ 

ȘȕȌȋȏȔȌȔȏȐ ȚȊȒȌȗȕȋȇ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ 

țȕȘȘȏȒȣȔȕȓ șȕȖȒȏȉȌ� ȕȈȗȇȎȚȌșȘȦ ȉ 

ȕȘȔȕȉȔȕȓ ȉ ȋȉȏȊȇșȌȒȦȜ ȇȉșȕȓȕȈȏȒȌȐ ȏ ȉ 

ȖȌȞȇȜ. 

ǵȈȗȇȎȚȌșȘȦ Ȗȗȏ ȘȊȕȗȇȔȏȏ ȘȌȗȕȘȕȋȌȗȍȇȠȏȜ 

ȘȕȌȋȏȔȌȔȏȐ ȉ  țȕȘȘȏȒȣȔȕȓ șȕȖȒȏȉȌ. 

ǵȘȔȕȉȔȢȓ ȏȘșȕȞȔȏȑȕȓ ȤșȕȊȕ ȎȇȊȗȦȎȔȏșȌȒȦ 

ȦȉȒȦȥșȘȦ ȤȒȌȑșȗȕȘșȇȔȝȏȏ.

ǵȈȗȇȎȚȥșȘȦ Ȗȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ ȓȌȍȋȚ ȘȕȈȕȐ 
ȇȎȕșȇ ȏ ȑȏȘȒȕȗȕȋȇ ȉȕȎȋȚȜȇ Ȗȗȏ ȉȢȘȕȑȕȐ 
șȌȓȖȌȗȇșȚȗȌ. Ȅșȕș ȖȗȕȝȌȘȘ ȖȗȕȏȘȜȕȋȏș ȊȒȇȉȔȢȓ 
ȕȈȗȇȎȕȓ ȉ ȋȉȏȊȇșȌȒȦȜ ȇȉșȕȓȕȈȏȒȌȐ, ȇ șȇȑȍȌ ȉ 
ȖȌȞȇȜ, ȗȇȈȕșȇȥȠȏȜ Ȗȗȏ ȉȢȘȕȑȏȜ șȌȓȖȌȗȇșȚȗȇȜ.

ǷȇȔȌȌ ȋȒȦ ȚȒȚȞȟȌȔȏȦ ȑȇȞȌȘșȉȇ ȈȌȔȎȏȔȇ 

ȏȘȖȕȒȣȎȕȉȇȒȏ ȘȕȌȋȏȔȌȔȏȦ, ȘȕȋȌȗȍȇȠȏȌ 

ȘȉȏȔȌȝ. ǩ ȔȌȑȕșȕȗȢȜ ȘșȗȇȔȇȜ Ȥșȏ ȉȌȠȌȘșȉȇ 

ȏȘȖȕȒȣȎȚȥșȘȦ ȋȕ ȘȏȜ Ȗȕȗ.£Ƕȗȏ ȘȍȏȊȇȔȏȏ 

ȈȌȔȎȏȔȇ ȉ ȕȑȗȚȍȇȥȠȚȥ ȘȗȌȋȚ 

ȉȢȈȗȇȘȢȉȇȥșȘȦ ȘȕȌȋȏȔȌȔȏȦ, ȉ ȘȕȘșȇȉȌ 

ȑȕșȕȗȢȜ ȘȕȋȌȗȍȏșȘȦ ȘȉȏȔȌȝ.

ǹȕȑȘȏȞȌȔ ȋȇȍȌ ȉ ȕȞȌȔȣ ȓȇȒȢȜ ȑȕȒȏȞȌȘșȉȇȜ. ǲȌȊȑȕ 

ȘȉȦȎȢȉȇȌșȘȦ Ș ȊȌȓȕȊȒȕȈȏȔȕȓ ȑȗȕȉȏ ȏ ȖȗȌȖȦșȘșȉȚȌș 

ȖȌȗȌȔȕȘȚ ȑȏȘȒȕȗȕȋȇ ȑȕ ȉȘȌȓ șȑȇȔȦȓ ȕȗȊȇȔȏȎȓȇ. ǩ 

ȗȌȎȚȒȣșȇșȌ ȞȌȒȕȉȌȑ ȚȓȏȗȇȌș ȉȘȒȌȋȘșȉȏȌ ȔȌȋȕȘșȇșȑȇ 

ȑȏȘȒȕȗȕȋȇ.

ǷȇȎȋȗȇȍȇȌș ȊȒȇȎȇ ȏ ȊȕȗȒȕ, ȉȢȎȢȉȇȌș ȖȗȕȈȒȌȓȢ Ș 

ȋȢȜȇȔȏȌȓ. ǩ ȉȕȎȋȚȜȌ 6O  ȕȑȏȘȒȦȌșȘȦ ȋȕ 6O , ȑȕșȕȗȢȐ, 2 3

ȘȕȌȋȏȔȦȦȘȣ Ș ȉȕȋȕȐ, ȕȈȗȇȎȚȌș H 6O .£ǱȏȘȒȕșȔȢȌ ȋȕȍȋȏ 2 4

ȉȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ Ș ȑȇȓȌȔȔȢȓȏ ȑȕȔȘșȗȚȑȝȏȦȓȏ 

ȎȋȇȔȏȐ ȏ, ȉ ȕȘȕȈȌȔȔȕȘșȏ, Ș ȏȎȉȌȘșȔȦȑȕȓ£ȏ ȓȗȇȓȕȗȕȓ. 

ǸȔȏȍȇȌș SH ȉȕȋȢ ȉ ȗȌȑȇȜ ȏ ȕȎȌȗȇȜ, Ȟșȕ£Ȗȗȏȉȕȋȏș ȑ 

ȊȏȈȌȒȏ ȗȢȈ ȏ ȋȗȚȊȏȜ ȍȏȉȢȜ ȘȚȠȌȘșȉ.

ȆȉȒȦȥșȘȦ ȖȗȏȞȏȔȕȐ ȖȗȕȈȒȌȓ Ș ȋȢȜȇȔȏȌȓ�  

ȕȈȗȇȎȚȥș ȑȏȘȒȕșȔȢȌ ȋȕȍȋȏ, ȗȇȘșȉȕȗȦȦȘȣ ȉ 

ȋȕȍȋȌȉȕȐ ȉȕȋȌ.

ǵȘȕȈȕ ȔȌȊȇșȏȉȔȕȌ ȉȕȎȋȌȐȘșȉȏȌ ȘȉȏȔȌȝ ȕȑȇȎȢȉȇȌș 

Ȕȇ ȚȓȘșȉȌȔȔȕȌ ȗȇȎȉȏșȏȌ ȏ ȔȌȗȉȔȚȥ ȘȏȘșȌȓȚ ȋȌșȌȐ.

ǵȈȗȇȎȕȉȇȔȏȌ ǩȗȌȋȔȕȌ ȉȕȎȋȌȐȘșȉȏȌ

          ȈȒȕȑȏ
   ȔȌȐșȗȇȒȏȎȇșȕȗȇ

$ %

 ȑȇșȇȒȏșȏȞȌȘȑȏȐ

 ȔȌȐșȗȇȒȏȎȇșȕȗ ȉȢȜȒȕȖȔȇȦ șȗȚȈȇ ȋȒȦ ȉȢȖȚȘȑȇ 

ȕșȗȇȈȕșȇȉȟȏȜ ȊȇȎȕȉ

ȊȇȎȢ, ȉȢȜȕȋȦȠȏȌ ȏȎ ȔȌȐșȗȇȒȏȎȇșȕȗȇ

ȊȇȎȢ, ȖȕȘșȚȖȇȥȠȏȌ

ȏȎ ȋȉȏȊȇșȌȒȦ

ǱȇșȇȒȏșȏȞȌȘȑȕȌ ȖȗȌȉȗȇȠȌȔȏȌ ȕșȗȇȈȕșȇȔȔȢȜ ȊȇȎȕȉ

Ƕȗȏ ȘȊȕȗȇȔȏȏ ȈȌȔȎȏȔȇ ȉ ȇȉșȕȓȕȈȏȒȣȔȕȓ ȋȉȏȊȇșȌȒȌ ȉ ȉȕȎȋȚȜ ȉȢȈȗȇȘȢȉȇȥșȘȦ ȉȗȌȋȔȢȌ ȊȇȎȢ. Ǳ 

șȇȑȏȓ ȊȇȎȇȓ ȕșȔȕȘȦșȘȦ ȕȑȘȏȋȢ ȇȎȕșȇ, ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ (CO) ȏ ȉȌȠȌȘșȉȇ ȉ ȘȕȘșȇȉȌ ȈȌȔȎȏȔȇ, ȔȌ 

ȖȕȒȔȕȘșȣȥ ȘȊȕȗȇȥȠȏȌ ȉ ȋȉȏȊȇșȌȒȌ. ǴȌ ȘȊȕȗȌȉȟȏȌ ȖȕȒȔȕȘșȣȥ ȉȌȠȌȘșȉȇ ȑȗȇȐȔȌ ȕȖȇȘȔȢ ȋȒȦ 

ȎȋȕȗȕȉȣȦ ȞȌȒȕȉȌȑȇ ȏ Ȗȗȏ ȋȒȏșȌȒȣȔȕȓ ȉȕȎȋȌȐȘșȉȏȏ ȓȕȊȚș ȖȗȏȉȌȘșȏ ȑ ȗȇȑȕȉȢȓ ȎȇȈȕȒȌȉȇȔȏȦȓ. 

ǫȒȦ ȖȗȌȋȕșȉȗȇȠȌȔȏȦ ȉȢȈȗȕȘȇ șȕȑȘȏȞȔȢȜ ȉȌȠȌȘșȉ ȉ ȇșȓȕȘțȌȗȚ ȉ ȉȢȜȒȕȖȔȢȜ ȘȏȘșȌȓȇȜ 

ȘȕȉȗȌȓȌȔȔȢȜ ȇȉșȕȓȕȈȏȒȌȐ ȚȘșȇȔȇȉȒȏȉȇȌșȘȦ ȑȇșȇȒȏșȏȞȌȘȑȏȐ ȔȌȐșȗȇȒȏȎȇșȕȗ. ǶȕȘȗȌȋȘșȉȕȓ 

ȑȇșȇȒȏșȏȞȌȘȑȕȊȕ ȔȌȐșȗȇȒȏȎȇșȕȗȇ ȉȗȌȋȔȢȌ ȊȇȎȢ ȇȋȘȕȗȈȏȗȚȥșȘȦ Ȕȇ ȖȕȉȌȗȜȔȕȘșȏ ȑȇșȇȒȏȎȇșȕȗȇ ȏ 

ȉȘșȚȖȇȥș șȇȓ ȉ ȜȏȓȏȞȌȘȑȏȌ ȗȌȇȑȝȏȏ, ȖȗȌȉȗȇȠȇȦȘȣ ȉ ȓȌȔȌȌ ȉȗȌȋȔȢȌ ȏȒȏ ȈȌȎȉȗȌȋȔȢȌ ȉȌȠȌȘșȉȇ. 

ǩ ȗȌȎȚȒȣșȇșȌ ȔȌȊȇșȏȉȔȇȦ ȗȕȒȣ ȇȉșȕȓȕȈȏȒȌȐ ȉ ȎȇȊȗȦȎȔȌȔȏȏ ȉȕȎȋȚȜȇ ȎȔȇȞȏșȌȒȣȔȕ ȘȔȏȍȇȌșȘȦ.

Ǳȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ, ȑȇșȇȒȏșȏȞȌȘȑȏȐ ȔȌȐșȗȇȒȏȎȇșȕȗ ȘȕȘșȕȏș ȏȎ ȋȉȚȜ ȈȒȕȑȕȉ, ȕȈȕȎȔȇȞȌȔȔȢȜ 

ȈȚȑȉȇȓȏ ǧ ȏ ǩ�

ǳȌȗȢ, ȖȗȏȔȏȓȇȌȓȢȌ ȋȒȦ ȘȔȏȍȌȔȏȦ ȎȇȊȗȦȎȔȌȔȏȦ ȉȕȎȋȚȜȇ

ǫȒȦ ȖȗȌȋȕșȉȗȇȠȌȔȏȦ ȎȇȊȗȦȎȔȌȔȏȦ ȉȕȎȋȚȜȇ ȖȗȏȔȏȓȇȥșȘȦ ȗȇȎȔȕȕȈȗȇȎȔȢȌ ȓȌȗȢ. Ȅșȏ ȓȌȗȢ ȉ 

ȕȘȔȕȉȔȕȓ ȔȇȖȗȇȉȒȌȔȢ Ȕȇ ȘȕȑȗȇȠȌȔȏȌ ȉȢȈȗȕȘȕȉ ȉȗȌȋȔȢȜ ȊȇȎȕȉ ȉ ȇșȓȕȘțȌȗȚ ȏ ȏȜ ȖȗȌȉȗȇȠȌȔȏȌ 

ȉ ȈȌȎȕȖȇȘȔȢȌ ȉȌȠȌȘșȉȇ.

• Ǵȇ ȘȕȉȗȌȓȌȔȔȢȜ ȤȒȌȑșȗȕȘșȇȔȝȏȦȜ ȕșȜȕȋȦȠȏȌ ȊȇȎȢ, ȕȈȗȇȎȚȥȠȏȌȘȦ Ȗȗȏ ȘȍȏȊȇȔȏȏ șȕȖȒȏȉȇ, 

ȕȞȏȠȇȥșȘȦ Ș ȖȕȓȕȠȣȥ ȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ (ȊȏȋȗȕȑȘȏȋȇ ȑȇȒȣȝȏȦ). Ȅșȕ ȉȌȠȌȘșȉȕ ȗȌȇȊȏȗȚȌș Ș 

ȋȏȕȑȘȏȋȕȓ ȘȌȗȢ, ȘȕȋȌȗȍȇȠȏȓȘȦ ȉ ȊȇȎȇȜ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȘȚȒȣțȏșȇ ȑȇȒȣȝȏȦ. ǩ ȗȌȎȚȒȣșȇșȌ ȋȏȕȑȘȏȋ 

ȘȌȗȢ ȚȒȇȉȒȏȉȇȌșȘȦ, ȇ ȌȊȕ ȉȢȈȗȕȘ ȉ ȇșȓȕȘțȌȗȚ ȖȗȌȋȕșȉȗȇȠȇȌșȘȦ. Ȅșȕș ȖȗȕȝȌȘȘ ȔȇȎȢȉȇȌșȘȦ 

ȋȌȘȚȒȣțȚȗȏȎȇȝȏȌȐ ȋȢȓȕȉȢȜ ȊȇȎȕȉ.

• ǩȕ ȓȔȕȊȏȜ ȘșȗȇȔȇȜ ȎȇȖȗȌșȏȒȏ ȋȕȈȇȉȒȌȔȏȌ ȉ ȈȌȔȎȏȔ ȘȕȌȋȏȔȌȔȏȐ ȘȉȏȔȝȇ. ǶȕȤșȕȓȚ ȎȇȊȗȦȎȔȌȔȏȌ 

ȉȕȎȋȚȜȇ Ȥșȏȓȏ ȘȕȌȋȏȔȌȔȏȦȓȏ ȉ ȘȕȖȕȘșȇȉȒȌȔȏȏ Ș ȖȗȕȟȒȢȓ ȖȌȗȏȕȋȕȓ ȎȔȇȞȏșȌȒȣȔȕ ȘȔȏȎȏȒȕȘȣ.

ǵȋȔȇȑȕ ȘȉȏȔȌȝ Ȗȕ-ȖȗȌȍȔȌȓȚ ȉȢȈȗȇȘȢȉȇȌșȘȦ ȉ ȇșȓȕȘțȌȗȚ ȖȗȌȋȖȗȏȦșȏȦȓȏ, ȖȗȕȏȎȉȕȋȦȠȏȓȏ 

ȘȉȏȔȌȝ, ȏ ȇȑȑȚȓȚȒȦșȕȗȔȢȓȏ Ȏȇȉȕȋȇȓȏ. Ȅșȏ ȉȢȈȗȕȘȢ ȏ ȉ ȔȇȟȌ ȉȗȌȓȦ ȘȕȎȋȇȥș ȕȖȇȘȔȕȘșȣ ȋȒȦ 

ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ.

• ǸȕȉȗȌȓȌȔȔȢȌ ȇȉșȕȓȕȈȏȒȏ ȕȘȔȇȠȌȔȢ ȑȇșȇȒȏșȏȞȌȘȑȏȓȏ ȔȌȐșȗȇȒȏȎȇșȕȗȇȓȏ ȉ ȘȏȘșȌȓȇȜ ȋȒȦ 

ȉȢȖȚȘȑȇ ȉȢȜȒȕȖȔȢȜ ȊȇȎȕȉ. Ǹ ȖȕȓȕȠȣȥ șȇȑȏȜ ȚȘșȗȕȐȘșȉ ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ ȕȑȘȏȋȢ ȇȎȕșȇ 

ȖȗȌȉȗȇȠȇȥșȘȦ ȉ ȈȌȎȉȗȌȋȔȢȌ ȉȌȠȌȘșȉȇ.

ǷȇȎȗȇȈȕșȑȇ ȒȇȈȕȗȇșȕȗȔȕȐ ȓȕȋȌȒȏ ȑȏȘȒȕșȔȢȜ ȋȕȍȋȌȐ

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȘȚȒȣțȏș ȔȇșȗȏȦ (Na6ࢧO₃), ȗȇȎȈȇȉȒȌȔȔȇȦ ȘȕȒȦȔȇȦ ȑȏȘȒȕșȇ (HCO), ȖȗȕȎȗȇȞȔȢȐ 

ȘșȇȑȇȔ ȏȒȏ ȔȌȈȕȒȣȟȇȦ ȑȕȒȈȇ, ȚȔȏȉȌȗȘȇȒȣȔȢȐ ȏȔȋȏȑȇșȕȗ ȏȒȏ ȓȌșȏȒȕȗȇȔȍ, ȑȇȖȌȒȣȔȇȦ ȖȏȖȌșȑȇ.

ǵȈȘȚȋȏșȌ�
1.  ǩ ȑȇȑȕȐ ȝȉȌș ȕȑȗȇȘȏȒȘȦ ȗȇȘșȉȕȗ" Ǵȇ ȕȈȗȇȎȕȉȇȔȏȌ ȑȇȑȕȐ ȘȗȌȋȢ ȚȑȇȎȢȉȇȌș Ȥșȕ ȏȎȓȌȔȌȔȏȌ"
2.  ǶȕȞȌȓȚ ȋȏȕȑȘȏȋ ȘȌȗȢ 62  ȈȕȒȌȌ ȕȖȇȘȌȔ� ȞȌȓ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ Ǹǵ "2 2

3.  ǱȇȑȚȥ ȞȇȘșȣ ȗȌȇȒȣȔȢȜ ȇșȓȕȘțȌȗȔȢȜ ȖȗȕȝȌȘȘȕȉ ȓȕȋȌȒȏȗȚȌș Ȥșȕș ȕȖȢș"
4.  ǶȕȞȌȓȚ ȗȏȘȑ ȉȢȖȇȋȌȔȏȦ ȑȏȘȒȕșȔȢȜ ȋȕȍȋȌȐ ȉȢȟȌ ȉ ȖȗȕȓȢȟȒȌȔȔȢȜ ȗȇȐȕȔȇȜ"

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1.  ǶȕȓȌȘșȏșȌ ȉ ȘșȇȑȇȔ ȔȌȈȕȒȣȟȕȌ ȑȕȒȏȞȌȘșȉȕ ȘȚȒȣțȏșȇ ȔȇșȗȏȦ Na6ࢧO₃.

ǿȇȊ 2. ǫȕȈȇȉȣșȌ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȗȇȎȈȇȉȒȌȔȔȕȐ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȢ. ǺȗȇȉȔȌȔȏȌ ȖȗȕșȌȑȇȥȠȌȐ 

ȗȌȇȑȝȏȏ ȏȓȌȌș ȉȏȋ� Na 6O +2HCO→2NaCO+H O+6O ଭ.2 3 2 2

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

ǿȇȊ 3. ǺȈȌȋȏșȌȘȣ, Ȟșȕ ȉȢȋȌȒȦȥȠȏȐȘȦ ȊȇȎ ȑȕȔșȇȑșȏȗȚȌș Ș ȉȒȇȊȕȐ ȉȔȚșȗȏ ȘșȇȑȇȔȇ, ȏ ȖȗȏȊȕșȕȉȣșȌ ȌȊȕ ȗȇȘșȉȕȗ.

ǿȇȊ 4. ǫȕȈȇȉȣșȌ ȉ ȖȕȒȚȞȌȔȔȢȐ ȗȇȘșȉȕȗ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȏȔȋȏȑȇșȕȗȇ ȏ ȔȇȈȒȥȋȇȐșȌ Ȏȇ ȏȎȓȌȔȌȔȏȌȓ ȝȉȌșȇ. 

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,
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ǵȘȔȕȉȔȢȌ ȉȌȠȌȘșȉȇ, ȎȇȊȗȦȎȔȦȥȠȏȌ ȉȕȎȋȚȜ�

ǮȇȊȗȦȎȔȏșȌȒȏ

ǳȕȔȕȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ �C2�

ǫȏȕȑȘȏȋ 

ȘȌȗȢ �62ࢧ�

ǵȑȘȏȋȢ 

ȇȎȕșȇ 

�12 ȏ 12ࢧ� 

ǸȕȌȋȏȔȌȔȏȦ  

ȘȉȏȔȝȇ

ǵȈȗȇȎȚȌșȘȦ Ȗȗȏ ȔȌȖȕȒȔȕȓ ȘȊȕȗȇȔȏȏ 

ȘȕȌȋȏȔȌȔȏȐ ȚȊȒȌȗȕȋȇ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ 

țȕȘȘȏȒȣȔȕȓ șȕȖȒȏȉȌ� ȕȈȗȇȎȚȌșȘȦ ȉ 

ȕȘȔȕȉȔȕȓ ȉ ȋȉȏȊȇșȌȒȦȜ ȇȉșȕȓȕȈȏȒȌȐ ȏ ȉ 

ȖȌȞȇȜ. 

ǵȈȗȇȎȚȌșȘȦ Ȗȗȏ ȘȊȕȗȇȔȏȏ ȘȌȗȕȘȕȋȌȗȍȇȠȏȜ 

ȘȕȌȋȏȔȌȔȏȐ ȉ  țȕȘȘȏȒȣȔȕȓ șȕȖȒȏȉȌ. 

ǵȘȔȕȉȔȢȓ ȏȘșȕȞȔȏȑȕȓ ȤșȕȊȕ ȎȇȊȗȦȎȔȏșȌȒȦ 

ȦȉȒȦȥșȘȦ ȤȒȌȑșȗȕȘșȇȔȝȏȏ.

ǵȈȗȇȎȚȥșȘȦ Ȗȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ ȓȌȍȋȚ ȘȕȈȕȐ 
ȇȎȕșȇ ȏ ȑȏȘȒȕȗȕȋȇ ȉȕȎȋȚȜȇ Ȗȗȏ ȉȢȘȕȑȕȐ 
șȌȓȖȌȗȇșȚȗȌ. Ȅșȕș ȖȗȕȝȌȘȘ ȖȗȕȏȘȜȕȋȏș ȊȒȇȉȔȢȓ 
ȕȈȗȇȎȕȓ ȉ ȋȉȏȊȇșȌȒȦȜ ȇȉșȕȓȕȈȏȒȌȐ, ȇ șȇȑȍȌ ȉ 
ȖȌȞȇȜ, ȗȇȈȕșȇȥȠȏȜ Ȗȗȏ ȉȢȘȕȑȏȜ șȌȓȖȌȗȇșȚȗȇȜ.

ǷȇȔȌȌ ȋȒȦ ȚȒȚȞȟȌȔȏȦ ȑȇȞȌȘșȉȇ ȈȌȔȎȏȔȇ 

ȏȘȖȕȒȣȎȕȉȇȒȏ ȘȕȌȋȏȔȌȔȏȦ, ȘȕȋȌȗȍȇȠȏȌ 

ȘȉȏȔȌȝ. ǩ ȔȌȑȕșȕȗȢȜ ȘșȗȇȔȇȜ Ȥșȏ ȉȌȠȌȘșȉȇ 

ȏȘȖȕȒȣȎȚȥșȘȦ ȋȕ ȘȏȜ Ȗȕȗ.£Ƕȗȏ ȘȍȏȊȇȔȏȏ 

ȈȌȔȎȏȔȇ ȉ ȕȑȗȚȍȇȥȠȚȥ ȘȗȌȋȚ 

ȉȢȈȗȇȘȢȉȇȥșȘȦ ȘȕȌȋȏȔȌȔȏȦ, ȉ ȘȕȘșȇȉȌ 

ȑȕșȕȗȢȜ ȘȕȋȌȗȍȏșȘȦ ȘȉȏȔȌȝ.

ǹȕȑȘȏȞȌȔ ȋȇȍȌ ȉ ȕȞȌȔȣ ȓȇȒȢȜ ȑȕȒȏȞȌȘșȉȇȜ. ǲȌȊȑȕ 

ȘȉȦȎȢȉȇȌșȘȦ Ș ȊȌȓȕȊȒȕȈȏȔȕȓ ȑȗȕȉȏ ȏ ȖȗȌȖȦșȘșȉȚȌș 

ȖȌȗȌȔȕȘȚ ȑȏȘȒȕȗȕȋȇ ȑȕ ȉȘȌȓ șȑȇȔȦȓ ȕȗȊȇȔȏȎȓȇ. ǩ 

ȗȌȎȚȒȣșȇșȌ ȞȌȒȕȉȌȑ ȚȓȏȗȇȌș ȉȘȒȌȋȘșȉȏȌ ȔȌȋȕȘșȇșȑȇ 

ȑȏȘȒȕȗȕȋȇ.

ǷȇȎȋȗȇȍȇȌș ȊȒȇȎȇ ȏ ȊȕȗȒȕ, ȉȢȎȢȉȇȌș ȖȗȕȈȒȌȓȢ Ș 

ȋȢȜȇȔȏȌȓ. ǩ ȉȕȎȋȚȜȌ 6O  ȕȑȏȘȒȦȌșȘȦ ȋȕ 6O , ȑȕșȕȗȢȐ, 2 3

ȘȕȌȋȏȔȦȦȘȣ Ș ȉȕȋȕȐ, ȕȈȗȇȎȚȌș H 6O .£ǱȏȘȒȕșȔȢȌ ȋȕȍȋȏ 2 4

ȉȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ Ș ȑȇȓȌȔȔȢȓȏ ȑȕȔȘșȗȚȑȝȏȦȓȏ 

ȎȋȇȔȏȐ ȏ, ȉ ȕȘȕȈȌȔȔȕȘșȏ, Ș ȏȎȉȌȘșȔȦȑȕȓ£ȏ ȓȗȇȓȕȗȕȓ. 

ǸȔȏȍȇȌș SH ȉȕȋȢ ȉ ȗȌȑȇȜ ȏ ȕȎȌȗȇȜ, Ȟșȕ£Ȗȗȏȉȕȋȏș ȑ 

ȊȏȈȌȒȏ ȗȢȈ ȏ ȋȗȚȊȏȜ ȍȏȉȢȜ ȘȚȠȌȘșȉ.

ȆȉȒȦȥșȘȦ ȖȗȏȞȏȔȕȐ ȖȗȕȈȒȌȓ Ș ȋȢȜȇȔȏȌȓ�  

ȕȈȗȇȎȚȥș ȑȏȘȒȕșȔȢȌ ȋȕȍȋȏ, ȗȇȘșȉȕȗȦȦȘȣ ȉ 

ȋȕȍȋȌȉȕȐ ȉȕȋȌ.

ǵȘȕȈȕ ȔȌȊȇșȏȉȔȕȌ ȉȕȎȋȌȐȘșȉȏȌ ȘȉȏȔȌȝ ȕȑȇȎȢȉȇȌș 

Ȕȇ ȚȓȘșȉȌȔȔȕȌ ȗȇȎȉȏșȏȌ ȏ ȔȌȗȉȔȚȥ ȘȏȘșȌȓȚ ȋȌșȌȐ.

ǵȈȗȇȎȕȉȇȔȏȌ ǩȗȌȋȔȕȌ ȉȕȎȋȌȐȘșȉȏȌ

          ȈȒȕȑȏ
   ȔȌȐșȗȇȒȏȎȇșȕȗȇ

$ %

 ȑȇșȇȒȏșȏȞȌȘȑȏȐ

 ȔȌȐșȗȇȒȏȎȇșȕȗ ȉȢȜȒȕȖȔȇȦ șȗȚȈȇ ȋȒȦ ȉȢȖȚȘȑȇ 

ȕșȗȇȈȕșȇȉȟȏȜ ȊȇȎȕȉ

ȊȇȎȢ, ȉȢȜȕȋȦȠȏȌ ȏȎ ȔȌȐșȗȇȒȏȎȇșȕȗȇ

ȊȇȎȢ, ȖȕȘșȚȖȇȥȠȏȌ

ȏȎ ȋȉȏȊȇșȌȒȦ

ǱȇșȇȒȏșȏȞȌȘȑȕȌ ȖȗȌȉȗȇȠȌȔȏȌ ȕșȗȇȈȕșȇȔȔȢȜ ȊȇȎȕȉ

Ƕȗȏ ȘȊȕȗȇȔȏȏ ȈȌȔȎȏȔȇ ȉ ȇȉșȕȓȕȈȏȒȣȔȕȓ ȋȉȏȊȇșȌȒȌ ȉ ȉȕȎȋȚȜ ȉȢȈȗȇȘȢȉȇȥșȘȦ ȉȗȌȋȔȢȌ ȊȇȎȢ. Ǳ 

șȇȑȏȓ ȊȇȎȇȓ ȕșȔȕȘȦșȘȦ ȕȑȘȏȋȢ ȇȎȕșȇ, ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ (CO) ȏ ȉȌȠȌȘșȉȇ ȉ ȘȕȘșȇȉȌ ȈȌȔȎȏȔȇ, ȔȌ 

ȖȕȒȔȕȘșȣȥ ȘȊȕȗȇȥȠȏȌ ȉ ȋȉȏȊȇșȌȒȌ. ǴȌ ȘȊȕȗȌȉȟȏȌ ȖȕȒȔȕȘșȣȥ ȉȌȠȌȘșȉȇ ȑȗȇȐȔȌ ȕȖȇȘȔȢ ȋȒȦ 

ȎȋȕȗȕȉȣȦ ȞȌȒȕȉȌȑȇ ȏ Ȗȗȏ ȋȒȏșȌȒȣȔȕȓ ȉȕȎȋȌȐȘșȉȏȏ ȓȕȊȚș ȖȗȏȉȌȘșȏ ȑ ȗȇȑȕȉȢȓ ȎȇȈȕȒȌȉȇȔȏȦȓ. 

ǫȒȦ ȖȗȌȋȕșȉȗȇȠȌȔȏȦ ȉȢȈȗȕȘȇ șȕȑȘȏȞȔȢȜ ȉȌȠȌȘșȉ ȉ ȇșȓȕȘțȌȗȚ ȉ ȉȢȜȒȕȖȔȢȜ ȘȏȘșȌȓȇȜ 

ȘȕȉȗȌȓȌȔȔȢȜ ȇȉșȕȓȕȈȏȒȌȐ ȚȘșȇȔȇȉȒȏȉȇȌșȘȦ ȑȇșȇȒȏșȏȞȌȘȑȏȐ ȔȌȐșȗȇȒȏȎȇșȕȗ. ǶȕȘȗȌȋȘșȉȕȓ 

ȑȇșȇȒȏșȏȞȌȘȑȕȊȕ ȔȌȐșȗȇȒȏȎȇșȕȗȇ ȉȗȌȋȔȢȌ ȊȇȎȢ ȇȋȘȕȗȈȏȗȚȥșȘȦ Ȕȇ ȖȕȉȌȗȜȔȕȘșȏ ȑȇșȇȒȏȎȇșȕȗȇ ȏ 

ȉȘșȚȖȇȥș șȇȓ ȉ ȜȏȓȏȞȌȘȑȏȌ ȗȌȇȑȝȏȏ, ȖȗȌȉȗȇȠȇȦȘȣ ȉ ȓȌȔȌȌ ȉȗȌȋȔȢȌ ȏȒȏ ȈȌȎȉȗȌȋȔȢȌ ȉȌȠȌȘșȉȇ. 

ǩ ȗȌȎȚȒȣșȇșȌ ȔȌȊȇșȏȉȔȇȦ ȗȕȒȣ ȇȉșȕȓȕȈȏȒȌȐ ȉ ȎȇȊȗȦȎȔȌȔȏȏ ȉȕȎȋȚȜȇ ȎȔȇȞȏșȌȒȣȔȕ ȘȔȏȍȇȌșȘȦ.

Ǳȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ, ȑȇșȇȒȏșȏȞȌȘȑȏȐ ȔȌȐșȗȇȒȏȎȇșȕȗ ȘȕȘșȕȏș ȏȎ ȋȉȚȜ ȈȒȕȑȕȉ, ȕȈȕȎȔȇȞȌȔȔȢȜ 

ȈȚȑȉȇȓȏ ǧ ȏ ǩ�

ǳȌȗȢ, ȖȗȏȔȏȓȇȌȓȢȌ ȋȒȦ ȘȔȏȍȌȔȏȦ ȎȇȊȗȦȎȔȌȔȏȦ ȉȕȎȋȚȜȇ

ǫȒȦ ȖȗȌȋȕșȉȗȇȠȌȔȏȦ ȎȇȊȗȦȎȔȌȔȏȦ ȉȕȎȋȚȜȇ ȖȗȏȔȏȓȇȥșȘȦ ȗȇȎȔȕȕȈȗȇȎȔȢȌ ȓȌȗȢ. Ȅșȏ ȓȌȗȢ ȉ 

ȕȘȔȕȉȔȕȓ ȔȇȖȗȇȉȒȌȔȢ Ȕȇ ȘȕȑȗȇȠȌȔȏȌ ȉȢȈȗȕȘȕȉ ȉȗȌȋȔȢȜ ȊȇȎȕȉ ȉ ȇșȓȕȘțȌȗȚ ȏ ȏȜ ȖȗȌȉȗȇȠȌȔȏȌ 

ȉ ȈȌȎȕȖȇȘȔȢȌ ȉȌȠȌȘșȉȇ.

• Ǵȇ ȘȕȉȗȌȓȌȔȔȢȜ ȤȒȌȑșȗȕȘșȇȔȝȏȦȜ ȕșȜȕȋȦȠȏȌ ȊȇȎȢ, ȕȈȗȇȎȚȥȠȏȌȘȦ Ȗȗȏ ȘȍȏȊȇȔȏȏ șȕȖȒȏȉȇ, 

ȕȞȏȠȇȥșȘȦ Ș ȖȕȓȕȠȣȥ ȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ (ȊȏȋȗȕȑȘȏȋȇ ȑȇȒȣȝȏȦ). Ȅșȕ ȉȌȠȌȘșȉȕ ȗȌȇȊȏȗȚȌș Ș 

ȋȏȕȑȘȏȋȕȓ ȘȌȗȢ, ȘȕȋȌȗȍȇȠȏȓȘȦ ȉ ȊȇȎȇȜ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȘȚȒȣțȏșȇ ȑȇȒȣȝȏȦ. ǩ ȗȌȎȚȒȣșȇșȌ ȋȏȕȑȘȏȋ 

ȘȌȗȢ ȚȒȇȉȒȏȉȇȌșȘȦ, ȇ ȌȊȕ ȉȢȈȗȕȘ ȉ ȇșȓȕȘțȌȗȚ ȖȗȌȋȕșȉȗȇȠȇȌșȘȦ. Ȅșȕș ȖȗȕȝȌȘȘ ȔȇȎȢȉȇȌșȘȦ 

ȋȌȘȚȒȣțȚȗȏȎȇȝȏȌȐ ȋȢȓȕȉȢȜ ȊȇȎȕȉ.

• ǩȕ ȓȔȕȊȏȜ ȘșȗȇȔȇȜ ȎȇȖȗȌșȏȒȏ ȋȕȈȇȉȒȌȔȏȌ ȉ ȈȌȔȎȏȔ ȘȕȌȋȏȔȌȔȏȐ ȘȉȏȔȝȇ. ǶȕȤșȕȓȚ ȎȇȊȗȦȎȔȌȔȏȌ 

ȉȕȎȋȚȜȇ Ȥșȏȓȏ ȘȕȌȋȏȔȌȔȏȦȓȏ ȉ ȘȕȖȕȘșȇȉȒȌȔȏȏ Ș ȖȗȕȟȒȢȓ ȖȌȗȏȕȋȕȓ ȎȔȇȞȏșȌȒȣȔȕ ȘȔȏȎȏȒȕȘȣ.

ǵȋȔȇȑȕ ȘȉȏȔȌȝ Ȗȕ-ȖȗȌȍȔȌȓȚ ȉȢȈȗȇȘȢȉȇȌșȘȦ ȉ ȇșȓȕȘțȌȗȚ ȖȗȌȋȖȗȏȦșȏȦȓȏ, ȖȗȕȏȎȉȕȋȦȠȏȓȏ 

ȘȉȏȔȌȝ, ȏ ȇȑȑȚȓȚȒȦșȕȗȔȢȓȏ Ȏȇȉȕȋȇȓȏ. Ȅșȏ ȉȢȈȗȕȘȢ ȏ ȉ ȔȇȟȌ ȉȗȌȓȦ ȘȕȎȋȇȥș ȕȖȇȘȔȕȘșȣ ȋȒȦ 

ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ.

• ǸȕȉȗȌȓȌȔȔȢȌ ȇȉșȕȓȕȈȏȒȏ ȕȘȔȇȠȌȔȢ ȑȇșȇȒȏșȏȞȌȘȑȏȓȏ ȔȌȐșȗȇȒȏȎȇșȕȗȇȓȏ ȉ ȘȏȘșȌȓȇȜ ȋȒȦ 

ȉȢȖȚȘȑȇ ȉȢȜȒȕȖȔȢȜ ȊȇȎȕȉ. Ǹ ȖȕȓȕȠȣȥ șȇȑȏȜ ȚȘșȗȕȐȘșȉ ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ ȕȑȘȏȋȢ ȇȎȕșȇ 

ȖȗȌȉȗȇȠȇȥșȘȦ ȉ ȈȌȎȉȗȌȋȔȢȌ ȉȌȠȌȘșȉȇ.

ǷȇȎȗȇȈȕșȑȇ ȒȇȈȕȗȇșȕȗȔȕȐ ȓȕȋȌȒȏ ȑȏȘȒȕșȔȢȜ ȋȕȍȋȌȐ

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȘȚȒȣțȏș ȔȇșȗȏȦ (Na6ࢧO₃), ȗȇȎȈȇȉȒȌȔȔȇȦ ȘȕȒȦȔȇȦ ȑȏȘȒȕșȇ (HCO), ȖȗȕȎȗȇȞȔȢȐ 

ȘșȇȑȇȔ ȏȒȏ ȔȌȈȕȒȣȟȇȦ ȑȕȒȈȇ, ȚȔȏȉȌȗȘȇȒȣȔȢȐ ȏȔȋȏȑȇșȕȗ ȏȒȏ ȓȌșȏȒȕȗȇȔȍ, ȑȇȖȌȒȣȔȇȦ ȖȏȖȌșȑȇ.

ǵȈȘȚȋȏșȌ�
1.  ǩ ȑȇȑȕȐ ȝȉȌș ȕȑȗȇȘȏȒȘȦ ȗȇȘșȉȕȗ" Ǵȇ ȕȈȗȇȎȕȉȇȔȏȌ ȑȇȑȕȐ ȘȗȌȋȢ ȚȑȇȎȢȉȇȌș Ȥșȕ ȏȎȓȌȔȌȔȏȌ"
2.  ǶȕȞȌȓȚ ȋȏȕȑȘȏȋ ȘȌȗȢ 62  ȈȕȒȌȌ ȕȖȇȘȌȔ� ȞȌȓ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ Ǹǵ "2 2

3.  ǱȇȑȚȥ ȞȇȘșȣ ȗȌȇȒȣȔȢȜ ȇșȓȕȘțȌȗȔȢȜ ȖȗȕȝȌȘȘȕȉ ȓȕȋȌȒȏȗȚȌș Ȥșȕș ȕȖȢș"
4.  ǶȕȞȌȓȚ ȗȏȘȑ ȉȢȖȇȋȌȔȏȦ ȑȏȘȒȕșȔȢȜ ȋȕȍȋȌȐ ȉȢȟȌ ȉ ȖȗȕȓȢȟȒȌȔȔȢȜ ȗȇȐȕȔȇȜ"

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1.  ǶȕȓȌȘșȏșȌ ȉ ȘșȇȑȇȔ ȔȌȈȕȒȣȟȕȌ ȑȕȒȏȞȌȘșȉȕ ȘȚȒȣțȏșȇ ȔȇșȗȏȦ Na6ࢧO₃.

ǿȇȊ 2. ǫȕȈȇȉȣșȌ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȗȇȎȈȇȉȒȌȔȔȕȐ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȢ. ǺȗȇȉȔȌȔȏȌ ȖȗȕșȌȑȇȥȠȌȐ 

ȗȌȇȑȝȏȏ ȏȓȌȌș ȉȏȋ� Na 6O +2HCO→2NaCO+H O+6O ଭ.2 3 2 2

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

ǿȇȊ 3. ǺȈȌȋȏșȌȘȣ, Ȟșȕ ȉȢȋȌȒȦȥȠȏȐȘȦ ȊȇȎ ȑȕȔșȇȑșȏȗȚȌș Ș ȉȒȇȊȕȐ ȉȔȚșȗȏ ȘșȇȑȇȔȇ, ȏ ȖȗȏȊȕșȕȉȣșȌ ȌȊȕ ȗȇȘșȉȕȗ.

ǿȇȊ 4. ǫȕȈȇȉȣșȌ ȉ ȖȕȒȚȞȌȔȔȢȐ ȗȇȘșȉȕȗ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȏȔȋȏȑȇșȕȗȇ ȏ ȔȇȈȒȥȋȇȐșȌ Ȏȇ ȏȎȓȌȔȌȔȏȌȓ ȝȉȌșȇ. 

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,
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ǩ ȈȒȕȑȌ ǧ ȖȗȕșȌȑȇȌș ȖȗȕȝȌȘȘ ȉȕȘȘșȇȔȕȉȒȌȔȏȦ ȉȗȌȋȔȢȜ 

ȉȌȠȌȘșȉ. ǴȇȖȗȏȓȌȗ�

2NO → N  + O .2 2

ǫȇȒȌȌ ȕȈȗȇȎȚȥȠȏȌȘȦ ȉ ȜȕȋȌ ȤșȕȐ ȗȌȇȑȝȏȏ ȊȇȎȢ – ȇȎȕș ȏ 

ȑȏȘȒȕȗȕȋ – ȖȌȗȌȜȕȋȦș ȉ ȈȒȕȑ %. ǩ ȈȒȕȑȌ % ȉȗȌȋȔȢȌ ȉȌȠȌȘșȉȇ 

ȕȑȏȘȒȦȥșȘȦ ȑȏȘȒȕȗȕȋȕȓ, ȖȕȘșȚȖȇȥȠȏȓ ȏȎ ȈȒȕȑȇ $. ǴȇȖȗȏȓȌȗ� 

2CO + O  → 2CO .2 2

ǵȈȗȇȎȕȉȇȉȟȏȌȘȦ Ȗȗȏ Ȥșȕȓ ȈȌȎȉȗȌȋȔȢȌ ȉȌȠȌȘșȉȇ ȉȢȖȚȘȑȇȥșȘȦ 

ȞȌȗȌȎ ȘȏȘșȌȓȚ ȋȒȦ ȚȋȇȒȌȔȏȦ ȉȢȜȒȕȖȔȢȜ ȊȇȎȕȉ.

Проверьте полученные знания

1. ǶȕȑȇȍȏșȌ ȔȌȊȇșȏȉȔȕȌ ȉȒȏȦȔȏȌ șȇȑȕȊȕ ȎȇȊȗȦȎȔȦȥȠȌȊȕ ȉȕȎȋȚȜ ȉȌȠȌȘșȉȇ, ȑȇȑ ȋȏȕȑȘȏȋ ȘȌȗȢ.

2. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȖȕȒȔȕȊȕ ȘȊȕȗȇȔȏȦ ȕȘȔȕȉȔȕȊȕ ȑȕȓȖȕȔȌȔșȇ ȖȗȏȗȕȋȔȕȊȕ ȊȇȎȇ – 

ȓȌșȇȔȇ – ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ. 

3. Ƕȗȏ ȘȊȕȗȇȔȏȏ ȓȌșȇȔȇ ȉ ȚȘȒȕȉȏȦȜ ȔȌȋȕȘșȇșȑȇ ȉȕȎȋȚȜȇ ȕȈȗȇȎȚȥșȘȦ ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ ȉȕȋȇ. 

ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȤșȕȐ ȗȌȇȑȝȏȏ ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ.

4. ǸȕȘșȇȉȣșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ, ȑȕșȕȗȇȦ ȖȗȕșȌȑȇȌș Ȗȗȏ ȔȌȐșȗȇȒȏȎȇȝȏȏ ȓȕȔȕȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ 

ȑȇșȇȒȏșȏȞȌȘȑȕȓ ȔȌȐșȗȇȒȏȎȇșȕȗȌ.

Примените полученные знания

ǸȕȉȗȌȓȌȔȔȢȌ ȇȉșȕȓȕȈȏȒȏ ȕȘȔȇȠȌȔȢ 

ȑȇșȇȒȏșȏȞȌȘȑȏȓȏ ȔȌȐșȗȇȒȏȎȇșȕȗȇȓȏ. ǵȈȠȇȦ 

ȘȜȌȓȇ ȘșȗȕȌȔȏȦ ȕȋȔȕȊȕ ȏȎ ȑȇșȇȒȏșȏȞȌȘȑȏȜ 

ȔȌȐșȗȇȒȏȎȇșȕȗȕȉ ȖȕȑȇȎȇȔȇ ȘȖȗȇȉȇ.

ȇ. ǵșȉȌșȣșȌ Ȕȇ ȘȒȌȋȚȥȠȏȌ ȉȕȖȗȕȘȢ, ȑȇȘȇȥȠȏȌȘȦ ȑȇșȇȒȏșȏȞȌȘȑȏȜ ȔȌȐșȗȇȒȏȎȇșȕȗȕȉ.

,. ǪȋȌ ȉ ȇȉșȕȓȕȈȏȒȌ ȗȇȘȖȕȒȕȍȌȔȢ ȑȇșȇȒȏșȏȞȌȘȑȏȌ ȔȌȐșȗȇȒȏȎȇșȕȗȢ"

,,. ǩ ȑȇȑȏȜ ȝȌȒȦȜ ȏȘȖȕȒȣȎȚȥșȘȦ ȑȇșȇȒȏșȏȞȌȘȑȏȌ ȔȌȐșȗȇȒȏȎȇșȕȗȢ"

E. ǵșȉȌșȣșȌ Ȕȇ ȉȕȖȗȕȘȢ ȕ ȉȗȌȋȔȢȜ ȉȌȠȌȘșȉȇȜ, ȖȕȘșȚȖȇȥȠȏȜ ȉ ȑȇșȇȒȏșȏȞȌȘȑȏȐ ȔȌȐșȗȇȒȏȎȇșȕȗ.

,.  ǪȋȌ ȏ ȑȇȑȏȓ ȕȈȗȇȎȕȓ ȕȈȗȇȎȚȥșȘȦ ȕȑȘȏȋȢ ȇȎȕșȇ"

,,. Ǳȇȑ ȕȈȗȇȎȚȥșȘȦ ȖȗȕȋȚȑșȢ ȔȌȖȕȒȔȕȊȕ ȘȊȕȗȇȔȏȦ ȈȌȔȎȏȔȇ"

F. ǵȖȗȌȋȌȒȏșȌ ȉȌȠȌȘșȉȇ, ȉ ȑȕșȕȗȢȌ ȖȗȌȉȗȇȠȇȥșȘȦ ȊȇȎȢ, ȖȕȘșȚȖȏȉȟȏȌ ȉ ȑȇșȇȒȏșȏȞȌȘȑȏȐ ȔȌȐșȗȇȒȏȎȇșȕȗ.

ǶȕȘșȚȖȏȉȟȏȌ ȊȇȎȢ

ȕȑȘȏȋȢ ȇȎȕșȇ

ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ

ȔȌȋȕȊȕȗȌȉȟȏȌ  ȚȊȒȌȉȕȋȕȗȕȋȢ

ǩȌȠȌȘșȉȇ, ȉ ȑȕșȕȗȢȌ ȕȔȏ ȖȗȌȉȗȇșȏȒȏȘȣ

$

%

C

ȑȇșȇȒȏȎȇșȕȗ

ȕȑȘȏȋȢ ȇȎȕșȇ,
ȓȕȔȕȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ, ȔȌ 

ȔȌȋȕȊȕȗȌȉȟȏȌ

ȚȊȒȌȉȕȋȕȗȕȋȢ 

ȉȢȖȚȠȌȔȔȢȌ 

ȉ ȇșȓȕȘțȌȗȚ 

ȓȌȔȌȌ 

ȉȗȌȋȔȢȌ ȊȇȎȢ

5.3 ǩȕȋȇ

ǭȏșȌȒȏ ȋȉȚȜ ȗȇȎȔȢȜ ȗȇȐȕȔȕȉ ȏȘȖȕȒȣȎȚȥș ȗȇȎȔȢȌ ȏȘșȕȞȔȏȑȏ 

ȉȕȋȢ. ǵȋȏȔ ȏȎ ȏȘșȕȞȔȏȑȕȉ – ȗȌȞȔȇȦ ȉȕȋȇ, ȇ ȋȗȚȊȕȐ – 

ȖȕȋȎȌȓȔȢȌ ȉȕȋȢ. ǯ șȇ, ȏ ȋȗȚȊȇȦ ȉȕȋȇ ȖȗȕȎȗȇȞȔȢ Ȕȇ ȉȏȋ.

ǩȕȋȇ ȦȉȒȦȌșȘȦ ȔȌȕșȡȌȓȒȌȓȕȐ ȞȇȘșȣȥ ȍȏȎȔȏ ȞȌȒȕȉȌȑȇ ȏ ȟȏȗȕȑȕ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȕȉȘȌȋȔȌȉȔȕȐ ȍȏȎȔȏ. ǫȕȓȇ ȉȕȋȚ ȏȘȖȕȒȣȎȚȥș ȋȒȦ ȖȏșȣȦ, 

ȖȗȏȊȕșȕȉȒȌȔȏȦ ȖȏȠȏ, ȓȢșȣȦ ȖȕȘȚȋȢ, ȑȚȖȇȔȏȦ, ȘȈȗȕȘȇ ȕșȜȕȋȕȉ ȉ 

ȑȇȔȇȒȏȎȇȝȏȥ ȏ ș.ȋ. ǩ ȘȌȒȣȘȑȕȓ ȜȕȎȦȐȘșȉȌ ȉȕȋȇ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ 

ȚȋȕȉȒȌșȉȕȗȌȔȏȦ ȖȕșȗȌȈȔȕȘșȏ ȋȕȓȇȟȔȏȜ ȍȏȉȕșȔȢȜ ȉ ȖȏșȣȌȉȕȐ ȉȕȋȌ,          

ȇ șȇȑȍȌ ȋȒȦ ȕȗȕȟȌȔȏȦ ȖȕȘȇȋȕȑ. Ȅșȕ ȑȗȇȐȔȌ ȉȇȍȔȕ ȋȒȦ ȘȕȜȗȇȔȌȔȏȦ ȏ 

ȖȕȉȢȟȌȔȏȦ ȖȗȕȏȎȉȕȋȏșȌȒȣȔȕȘșȏ ȘȌȒȣȘȑȕȊȕ ȜȕȎȦȐȘșȉȇ. 

ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȉȕȋȇ ȔȌȎȇȓȌȔȏȓȇ ȉ ȑȇȞȌȘșȉȌ ȗȇȘșȉȕȗȏșȌȒȦ ȉ 

ȗȇȎȒȏȞȔȢȜ ȜȏȓȏȞȌȘȑȏȜ ȖȗȕȝȌȘȘȇȜ, ȋȒȦ ȖȗȕȓȢȉȑȏ ȕȈȕȗȚȋȕȉȇȔȏȦ ȏ 

ȖȕȒȚȞȌȔȔȢȜ ȖȗȕȋȚȑșȕȉ, ȇ șȇȑȍȌ ȋȒȦ ȕȜȒȇȍȋȌȔȏȦ ȗȌȇȑșȕȗȕȉ, ȉ ȑȕșȕȗȢȜ 

ȖȗȕȝȌȘȘȢ ȕȘȚȠȌȘșȉȒȦȥșȘȦ Ȗȗȏ ȉȢȘȕȑȏȜ șȌȓȖȌȗȇșȚȗȇȜ. 

Ǵȇ ȤȒȌȑșȗȕȘșȇȔȝȏȦȜ ȉȕȋȇ ȔȇȊȗȌȉȇȌșȘȦ ȏ ȖȗȌȉȗȇȠȇȌșȘȦ ȉ Ȗȇȗ, ȑȕșȕȗȢȐ, 

ȖȗȏȉȕȋȦ ȉ ȋȉȏȍȌȔȏȌ șȚȗȈȏȔȢ, ȘȖȕȘȕȈȘșȉȚȌș ȉȢȗȇȈȕșȑȌ  ȤȒȌȑșȗȕȤȔȌȗȊȏȏ.

Ǩȕɇ ȒȣȟȇȦ ȞȇȘșȣ ȏȘȖȕȒȣȎȚȌȓȕȐ Ȕȇȓȏ ȉȕȋȢ ȈȌȗȧșȘȦ ȏȎ ȗȌȑ ȏ ȕȎȧȗ.

ǩȓȌȘșȌ Ș șȌȓ ȑȇȑȇȦ-șȕ ȞȇȘșȣ ȉȕȋȢ ȖȕȘșȚȖȇȌș ȑ Ȕȇȓ ȏȎ ȔȏȍȔȏȜ ȘȒȕȌȉ ȎȌȓȒȏ. 

ǫȕȍȋȌȉȇȦ ȉȕȋȇ, ȕȈȗȇȎȚȥȠȇȦȘȦ ȉ ȗȌȎȚȒȣșȇșȌ ȕȘȇȋȑȕȉ, ȖȗȕȘȇȞȏȉȇȌșȘȦ ȉȔȏȎ 

ȘȑȉȕȎȣ ȘȒȕȏ ȖȕȞȉȢ ȏ ȔȇȑȇȖȒȏȉȇȌșȘȦ Ȕȇ ȖȕȉȌȗȜȔȕȘșȏ ȉȕȋȕȚȖȕȗȔȢȜ 

(ȎȇȋȌȗȍȏȉȇȥȠȏȜ ȉȕȋȚ) Ȗȕȗȕȋ ȏȒȏ ȓȌȍȋȚ Ȕȏȓȏ. ǴȇȑȕȖȒȌȔȔȢȌ șȇȑȏȓ 

ȕȈȗȇȎȕȓ ȉȕȋȢ ȔȇȎȢȉȇȥș ȖȕȋȎȌȓȔȢȓȏ (ȊȗȚȔșȕȉȢȓȏ) ȉȕȋȇȓȏ. ǱȗȚȖȔȢȌ 

ȊȕȗȔȢȌ ȖȕȗȕȋȢ ȏ ȘȑȇȒȢ, ȉ ȑȕșȕȗȢȜ, ȔȇȑȇȖȒȏȉȇȦȘȣ, ȘȕȜȗȇȔȦȥșȘȦ 

•  Ǳȇȑ ȏȘșȕȞȔȏȑ ȉȕȋȢ ȓȕȍȌș ȉȒȏȦșȣ               

Ȕȇ Ȍȧ ȑȇȞȌȘșȉȕ"

•  Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� Ȟșȕ ȈȌȎȕȖȇȘȔȌȌ�                   

ȗȌȞȔȇȦ ȉȕȋȇ ȏȒȏ ȖȕȋȎȌȓȔȢȌ ȉȕȋȢ"

•  ǵȎȔȇȞȇȌș Ȓȏ ȖȗȕȎȗȇȞȔȕȘșȣ ȉȕȋȢ Ȍȧ 

ȞȏȘșȕșȚ ȏ ȈȌȎȕȖȇȘȔȕȘșȣ"

ȖȕȋȎȌȓȔȢȌ ȉȕȋȢ, ȓȕȊȚș ȚȋȌȗȍȏȉȇșȣ ȉ ȘȌȈȌ, ȖȕȋȕȈȔȕ ȊȚȈȑȇȓ, ȈȕȒȣȟȕȌ ȑȕȒȏȞȌȘșȉȕ ȉȕȋȢ. ǸȑȇȒȣȔȢȌ 

ȘȒȕȏ Ș șȇȑȕȐ ȉȕȋȕȧȓȑȕȘșȣȥ ȔȇȎȢȉȇȥșȘȦ ȇȑȉȏțȌȗȇȓȏ (aTXLIeU), ȏȒȏ ȉȕȋȕȔȕȘȔȢȓȏ ȊȕȗȏȎȕȔșȇȓȏ, ȏ 

ȘȞȏșȇȥșȘȦ ȉȕ ȓȔȕȊȏȜ ȓȌȘșȔȕȘșȦȜ ȕȘȔȕȉȔȢȓ ȏȘșȕȞȔȏȑȕȓ ȎȇȖȇȘȕȉ ȖȏșȣȌȉȕȐ ȉȕȋȢ.

ǷȌȞȔȇȦ ȉȕȋȇ ȞȏȘșȕȐ ȔȌ ȘȞȏșȇȌșȘȦ, ȜȕșȦ ȏ ȓȕȍȌș ȑȇȎȇșȣȘȦ ȞȏȘșȕȐ ȏ ȖȗȕȎȗȇȞȔȕȐ. ǩ șȇȑȕȐ ȉȕȋȌ ȓȕȊȚș 

ȘȕȋȌȗȍȇșȣȘȦ ȞȇȘșȏȝȢ ȏȒȇ ȏ ȖȌȘȑȇ, ȕșȜȕȋȢ ȍȏȎȔȌȋȌȦșȌȒȣȔȕȘșȏ ȍȏȉȕșȔȢȜ ȏ ȕȘșȇșȑȏ ȊȔȏȥȠȏȜ 

ȗȇȘșȌȔȏȐ. ǴȇȗȦȋȚ Ș Ȥșȏȓ ȗȌȞȔȇȦ ȉȕȋȇ ȘȕȋȌȗȍȏș ȔȇȏȈȕȒȌȌ ȕȖȇȘȔȢȌ ȋȒȦ ȎȋȕȗȕȉȣȦ ȞȌȒȕȉȌȑȇ 

ȎȇȊȗȦȎȔȏșȌȒȏ – ȓȏȑȗȕȕȗȊȇȔȏȎȓȢ. Ǳ șȇȑȏȓ ȓȏȑȗȕȕȗȊȇȔȏȎȓȇȓ ȕșȔȕȘȦșȘȦ ȗȇȎȒȏȞȔȢȌ ȉȏȋȢ ȈȇȑșȌȗȏȐ 

ȏ ȋȗȚȊȏȜ ȓȌȒȣȞȇȐȟȏȜ ȕȗȊȇȔȏȎȓȕȉ, ȇ șȇȑȍȌ ȉȏȗȚȘȢ. Ƕȗȏ ȖȕȖȇȋȇȔȏȏ ȉ ȕȗȊȇȔȏȎȓ ȞȌȒȕȉȌȑȇ ȕȔȏ ȓȕȊȚș 

Șșȇșȣ ȖȗȏȞȏȔȕȐ ȗȇȎȉȏșȏȦ ȏȔțȌȑȝȏȕȔȔȢȜ ȎȇȈȕȒȌȉȇȔȏȐ.

ǩ ȓȏȗȌ ȈȕȒȌȌ ȕȋȔȕȊȕ ȓȏȒȒȏȇȗȋȇ ȞȌȒȕȉȌȑ ȔȌ ȏȓȌȥș ȋȕȘșȚȖȇ ȑ ȈȌȎȕȖȇȘȔȕȐ ȏ ȞȏȘșȕȐ ȖȏșȣȌȉȕȐ ȉȕȋȌ. 

ȖȏșȣȌȉȇȦ ȉȕȋȇ, 

țȒȕșȇȝȏȕȔȔȢȐ 

ȘȖȕȘȕȈ,

ȜȒȕȗȏȗȕȉȇȔȏȌ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,
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ǩ ȈȒȕȑȌ ǧ ȖȗȕșȌȑȇȌș ȖȗȕȝȌȘȘ ȉȕȘȘșȇȔȕȉȒȌȔȏȦ ȉȗȌȋȔȢȜ 

ȉȌȠȌȘșȉ. ǴȇȖȗȏȓȌȗ�

2NO → N  + O .2 2

ǫȇȒȌȌ ȕȈȗȇȎȚȥȠȏȌȘȦ ȉ ȜȕȋȌ ȤșȕȐ ȗȌȇȑȝȏȏ ȊȇȎȢ – ȇȎȕș ȏ 

ȑȏȘȒȕȗȕȋ – ȖȌȗȌȜȕȋȦș ȉ ȈȒȕȑ %. ǩ ȈȒȕȑȌ % ȉȗȌȋȔȢȌ ȉȌȠȌȘșȉȇ 

ȕȑȏȘȒȦȥșȘȦ ȑȏȘȒȕȗȕȋȕȓ, ȖȕȘșȚȖȇȥȠȏȓ ȏȎ ȈȒȕȑȇ $. ǴȇȖȗȏȓȌȗ� 

2CO + O  → 2CO .2 2

ǵȈȗȇȎȕȉȇȉȟȏȌȘȦ Ȗȗȏ Ȥșȕȓ ȈȌȎȉȗȌȋȔȢȌ ȉȌȠȌȘșȉȇ ȉȢȖȚȘȑȇȥșȘȦ 

ȞȌȗȌȎ ȘȏȘșȌȓȚ ȋȒȦ ȚȋȇȒȌȔȏȦ ȉȢȜȒȕȖȔȢȜ ȊȇȎȕȉ.

Проверьте полученные знания

1. ǶȕȑȇȍȏșȌ ȔȌȊȇșȏȉȔȕȌ ȉȒȏȦȔȏȌ șȇȑȕȊȕ ȎȇȊȗȦȎȔȦȥȠȌȊȕ ȉȕȎȋȚȜ ȉȌȠȌȘșȉȇ, ȑȇȑ ȋȏȕȑȘȏȋ ȘȌȗȢ.

2. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȖȕȒȔȕȊȕ ȘȊȕȗȇȔȏȦ ȕȘȔȕȉȔȕȊȕ ȑȕȓȖȕȔȌȔșȇ ȖȗȏȗȕȋȔȕȊȕ ȊȇȎȇ – 

ȓȌșȇȔȇ – ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ. 

3. Ƕȗȏ ȘȊȕȗȇȔȏȏ ȓȌșȇȔȇ ȉ ȚȘȒȕȉȏȦȜ ȔȌȋȕȘșȇșȑȇ ȉȕȎȋȚȜȇ ȕȈȗȇȎȚȥșȘȦ ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ ȉȕȋȇ. 

ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȤșȕȐ ȗȌȇȑȝȏȏ ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ.

4. ǸȕȘșȇȉȣșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ, ȑȕșȕȗȇȦ ȖȗȕșȌȑȇȌș Ȗȗȏ ȔȌȐșȗȇȒȏȎȇȝȏȏ ȓȕȔȕȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ 

ȑȇșȇȒȏșȏȞȌȘȑȕȓ ȔȌȐșȗȇȒȏȎȇșȕȗȌ.

Примените полученные знания

ǸȕȉȗȌȓȌȔȔȢȌ ȇȉșȕȓȕȈȏȒȏ ȕȘȔȇȠȌȔȢ 

ȑȇșȇȒȏșȏȞȌȘȑȏȓȏ ȔȌȐșȗȇȒȏȎȇșȕȗȇȓȏ. ǵȈȠȇȦ 

ȘȜȌȓȇ ȘșȗȕȌȔȏȦ ȕȋȔȕȊȕ ȏȎ ȑȇșȇȒȏșȏȞȌȘȑȏȜ 

ȔȌȐșȗȇȒȏȎȇșȕȗȕȉ ȖȕȑȇȎȇȔȇ ȘȖȗȇȉȇ.

ȇ. ǵșȉȌșȣșȌ Ȕȇ ȘȒȌȋȚȥȠȏȌ ȉȕȖȗȕȘȢ, ȑȇȘȇȥȠȏȌȘȦ ȑȇșȇȒȏșȏȞȌȘȑȏȜ ȔȌȐșȗȇȒȏȎȇșȕȗȕȉ.

,. ǪȋȌ ȉ ȇȉșȕȓȕȈȏȒȌ ȗȇȘȖȕȒȕȍȌȔȢ ȑȇșȇȒȏșȏȞȌȘȑȏȌ ȔȌȐșȗȇȒȏȎȇșȕȗȢ"

,,. ǩ ȑȇȑȏȜ ȝȌȒȦȜ ȏȘȖȕȒȣȎȚȥșȘȦ ȑȇșȇȒȏșȏȞȌȘȑȏȌ ȔȌȐșȗȇȒȏȎȇșȕȗȢ"

E. ǵșȉȌșȣșȌ Ȕȇ ȉȕȖȗȕȘȢ ȕ ȉȗȌȋȔȢȜ ȉȌȠȌȘșȉȇȜ, ȖȕȘșȚȖȇȥȠȏȜ ȉ ȑȇșȇȒȏșȏȞȌȘȑȏȐ ȔȌȐșȗȇȒȏȎȇșȕȗ.

,.  ǪȋȌ ȏ ȑȇȑȏȓ ȕȈȗȇȎȕȓ ȕȈȗȇȎȚȥșȘȦ ȕȑȘȏȋȢ ȇȎȕșȇ"

,,. Ǳȇȑ ȕȈȗȇȎȚȥșȘȦ ȖȗȕȋȚȑșȢ ȔȌȖȕȒȔȕȊȕ ȘȊȕȗȇȔȏȦ ȈȌȔȎȏȔȇ"

F. ǵȖȗȌȋȌȒȏșȌ ȉȌȠȌȘșȉȇ, ȉ ȑȕșȕȗȢȌ ȖȗȌȉȗȇȠȇȥșȘȦ ȊȇȎȢ, ȖȕȘșȚȖȏȉȟȏȌ ȉ ȑȇșȇȒȏșȏȞȌȘȑȏȐ ȔȌȐșȗȇȒȏȎȇșȕȗ.

ǶȕȘșȚȖȏȉȟȏȌ ȊȇȎȢ

ȕȑȘȏȋȢ ȇȎȕșȇ

ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ

ȔȌȋȕȊȕȗȌȉȟȏȌ  ȚȊȒȌȉȕȋȕȗȕȋȢ

ǩȌȠȌȘșȉȇ, ȉ ȑȕșȕȗȢȌ ȕȔȏ ȖȗȌȉȗȇșȏȒȏȘȣ

$

%

C

ȑȇșȇȒȏȎȇșȕȗ

ȕȑȘȏȋȢ ȇȎȕșȇ,
ȓȕȔȕȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ, ȔȌ 

ȔȌȋȕȊȕȗȌȉȟȏȌ

ȚȊȒȌȉȕȋȕȗȕȋȢ 

ȉȢȖȚȠȌȔȔȢȌ 

ȉ ȇșȓȕȘțȌȗȚ 

ȓȌȔȌȌ 

ȉȗȌȋȔȢȌ ȊȇȎȢ

5.3 ǩȕȋȇ

ǭȏșȌȒȏ ȋȉȚȜ ȗȇȎȔȢȜ ȗȇȐȕȔȕȉ ȏȘȖȕȒȣȎȚȥș ȗȇȎȔȢȌ ȏȘșȕȞȔȏȑȏ 

ȉȕȋȢ. ǵȋȏȔ ȏȎ ȏȘșȕȞȔȏȑȕȉ – ȗȌȞȔȇȦ ȉȕȋȇ, ȇ ȋȗȚȊȕȐ – 

ȖȕȋȎȌȓȔȢȌ ȉȕȋȢ. ǯ șȇ, ȏ ȋȗȚȊȇȦ ȉȕȋȇ ȖȗȕȎȗȇȞȔȢ Ȕȇ ȉȏȋ.

ǩȕȋȇ ȦȉȒȦȌșȘȦ ȔȌȕșȡȌȓȒȌȓȕȐ ȞȇȘșȣȥ ȍȏȎȔȏ ȞȌȒȕȉȌȑȇ ȏ ȟȏȗȕȑȕ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȕȉȘȌȋȔȌȉȔȕȐ ȍȏȎȔȏ. ǫȕȓȇ ȉȕȋȚ ȏȘȖȕȒȣȎȚȥș ȋȒȦ ȖȏșȣȦ, 

ȖȗȏȊȕșȕȉȒȌȔȏȦ ȖȏȠȏ, ȓȢșȣȦ ȖȕȘȚȋȢ, ȑȚȖȇȔȏȦ, ȘȈȗȕȘȇ ȕșȜȕȋȕȉ ȉ 

ȑȇȔȇȒȏȎȇȝȏȥ ȏ ș.ȋ. ǩ ȘȌȒȣȘȑȕȓ ȜȕȎȦȐȘșȉȌ ȉȕȋȇ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ 

ȚȋȕȉȒȌșȉȕȗȌȔȏȦ ȖȕșȗȌȈȔȕȘșȏ ȋȕȓȇȟȔȏȜ ȍȏȉȕșȔȢȜ ȉ ȖȏșȣȌȉȕȐ ȉȕȋȌ,          

ȇ șȇȑȍȌ ȋȒȦ ȕȗȕȟȌȔȏȦ ȖȕȘȇȋȕȑ. Ȅșȕ ȑȗȇȐȔȌ ȉȇȍȔȕ ȋȒȦ ȘȕȜȗȇȔȌȔȏȦ ȏ 

ȖȕȉȢȟȌȔȏȦ ȖȗȕȏȎȉȕȋȏșȌȒȣȔȕȘșȏ ȘȌȒȣȘȑȕȊȕ ȜȕȎȦȐȘșȉȇ. 

ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȉȕȋȇ ȔȌȎȇȓȌȔȏȓȇ ȉ ȑȇȞȌȘșȉȌ ȗȇȘșȉȕȗȏșȌȒȦ ȉ 

ȗȇȎȒȏȞȔȢȜ ȜȏȓȏȞȌȘȑȏȜ ȖȗȕȝȌȘȘȇȜ, ȋȒȦ ȖȗȕȓȢȉȑȏ ȕȈȕȗȚȋȕȉȇȔȏȦ ȏ 

ȖȕȒȚȞȌȔȔȢȜ ȖȗȕȋȚȑșȕȉ, ȇ șȇȑȍȌ ȋȒȦ ȕȜȒȇȍȋȌȔȏȦ ȗȌȇȑșȕȗȕȉ, ȉ ȑȕșȕȗȢȜ 

ȖȗȕȝȌȘȘȢ ȕȘȚȠȌȘșȉȒȦȥșȘȦ Ȗȗȏ ȉȢȘȕȑȏȜ șȌȓȖȌȗȇșȚȗȇȜ. 

Ǵȇ ȤȒȌȑșȗȕȘșȇȔȝȏȦȜ ȉȕȋȇ ȔȇȊȗȌȉȇȌșȘȦ ȏ ȖȗȌȉȗȇȠȇȌșȘȦ ȉ Ȗȇȗ, ȑȕșȕȗȢȐ, 

ȖȗȏȉȕȋȦ ȉ ȋȉȏȍȌȔȏȌ șȚȗȈȏȔȢ, ȘȖȕȘȕȈȘșȉȚȌș ȉȢȗȇȈȕșȑȌ  ȤȒȌȑșȗȕȤȔȌȗȊȏȏ.

Ǩȕɇ ȒȣȟȇȦ ȞȇȘșȣ ȏȘȖȕȒȣȎȚȌȓȕȐ Ȕȇȓȏ ȉȕȋȢ ȈȌȗȧșȘȦ ȏȎ ȗȌȑ ȏ ȕȎȧȗ.

ǩȓȌȘșȌ Ș șȌȓ ȑȇȑȇȦ-șȕ ȞȇȘșȣ ȉȕȋȢ ȖȕȘșȚȖȇȌș ȑ Ȕȇȓ ȏȎ ȔȏȍȔȏȜ ȘȒȕȌȉ ȎȌȓȒȏ. 

ǫȕȍȋȌȉȇȦ ȉȕȋȇ, ȕȈȗȇȎȚȥȠȇȦȘȦ ȉ ȗȌȎȚȒȣșȇșȌ ȕȘȇȋȑȕȉ, ȖȗȕȘȇȞȏȉȇȌșȘȦ ȉȔȏȎ 

ȘȑȉȕȎȣ ȘȒȕȏ ȖȕȞȉȢ ȏ ȔȇȑȇȖȒȏȉȇȌșȘȦ Ȕȇ ȖȕȉȌȗȜȔȕȘșȏ ȉȕȋȕȚȖȕȗȔȢȜ 

(ȎȇȋȌȗȍȏȉȇȥȠȏȜ ȉȕȋȚ) Ȗȕȗȕȋ ȏȒȏ ȓȌȍȋȚ Ȕȏȓȏ. ǴȇȑȕȖȒȌȔȔȢȌ șȇȑȏȓ 

ȕȈȗȇȎȕȓ ȉȕȋȢ ȔȇȎȢȉȇȥș ȖȕȋȎȌȓȔȢȓȏ (ȊȗȚȔșȕȉȢȓȏ) ȉȕȋȇȓȏ. ǱȗȚȖȔȢȌ 

ȊȕȗȔȢȌ ȖȕȗȕȋȢ ȏ ȘȑȇȒȢ, ȉ ȑȕșȕȗȢȜ, ȔȇȑȇȖȒȏȉȇȦȘȣ, ȘȕȜȗȇȔȦȥșȘȦ 

•  Ǳȇȑ ȏȘșȕȞȔȏȑ ȉȕȋȢ ȓȕȍȌș ȉȒȏȦșȣ               

Ȕȇ Ȍȧ ȑȇȞȌȘșȉȕ"

•  Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� Ȟșȕ ȈȌȎȕȖȇȘȔȌȌ�                   

ȗȌȞȔȇȦ ȉȕȋȇ ȏȒȏ ȖȕȋȎȌȓȔȢȌ ȉȕȋȢ"

•  ǵȎȔȇȞȇȌș Ȓȏ ȖȗȕȎȗȇȞȔȕȘșȣ ȉȕȋȢ Ȍȧ 

ȞȏȘșȕșȚ ȏ ȈȌȎȕȖȇȘȔȕȘșȣ"

ȖȕȋȎȌȓȔȢȌ ȉȕȋȢ, ȓȕȊȚș ȚȋȌȗȍȏȉȇșȣ ȉ ȘȌȈȌ, ȖȕȋȕȈȔȕ ȊȚȈȑȇȓ, ȈȕȒȣȟȕȌ ȑȕȒȏȞȌȘșȉȕ ȉȕȋȢ. ǸȑȇȒȣȔȢȌ 

ȘȒȕȏ Ș șȇȑȕȐ ȉȕȋȕȧȓȑȕȘșȣȥ ȔȇȎȢȉȇȥșȘȦ ȇȑȉȏțȌȗȇȓȏ (aTXLIeU), ȏȒȏ ȉȕȋȕȔȕȘȔȢȓȏ ȊȕȗȏȎȕȔșȇȓȏ, ȏ 

ȘȞȏșȇȥșȘȦ ȉȕ ȓȔȕȊȏȜ ȓȌȘșȔȕȘșȦȜ ȕȘȔȕȉȔȢȓ ȏȘșȕȞȔȏȑȕȓ ȎȇȖȇȘȕȉ ȖȏșȣȌȉȕȐ ȉȕȋȢ.

ǷȌȞȔȇȦ ȉȕȋȇ ȞȏȘșȕȐ ȔȌ ȘȞȏșȇȌșȘȦ, ȜȕșȦ ȏ ȓȕȍȌș ȑȇȎȇșȣȘȦ ȞȏȘșȕȐ ȏ ȖȗȕȎȗȇȞȔȕȐ. ǩ șȇȑȕȐ ȉȕȋȌ ȓȕȊȚș 

ȘȕȋȌȗȍȇșȣȘȦ ȞȇȘșȏȝȢ ȏȒȇ ȏ ȖȌȘȑȇ, ȕșȜȕȋȢ ȍȏȎȔȌȋȌȦșȌȒȣȔȕȘșȏ ȍȏȉȕșȔȢȜ ȏ ȕȘșȇșȑȏ ȊȔȏȥȠȏȜ 

ȗȇȘșȌȔȏȐ. ǴȇȗȦȋȚ Ș Ȥșȏȓ ȗȌȞȔȇȦ ȉȕȋȇ ȘȕȋȌȗȍȏș ȔȇȏȈȕȒȌȌ ȕȖȇȘȔȢȌ ȋȒȦ ȎȋȕȗȕȉȣȦ ȞȌȒȕȉȌȑȇ 

ȎȇȊȗȦȎȔȏșȌȒȏ – ȓȏȑȗȕȕȗȊȇȔȏȎȓȢ. Ǳ șȇȑȏȓ ȓȏȑȗȕȕȗȊȇȔȏȎȓȇȓ ȕșȔȕȘȦșȘȦ ȗȇȎȒȏȞȔȢȌ ȉȏȋȢ ȈȇȑșȌȗȏȐ 

ȏ ȋȗȚȊȏȜ ȓȌȒȣȞȇȐȟȏȜ ȕȗȊȇȔȏȎȓȕȉ, ȇ șȇȑȍȌ ȉȏȗȚȘȢ. Ƕȗȏ ȖȕȖȇȋȇȔȏȏ ȉ ȕȗȊȇȔȏȎȓ ȞȌȒȕȉȌȑȇ ȕȔȏ ȓȕȊȚș 

Șșȇșȣ ȖȗȏȞȏȔȕȐ ȗȇȎȉȏșȏȦ ȏȔțȌȑȝȏȕȔȔȢȜ ȎȇȈȕȒȌȉȇȔȏȐ.

ǩ ȓȏȗȌ ȈȕȒȌȌ ȕȋȔȕȊȕ ȓȏȒȒȏȇȗȋȇ ȞȌȒȕȉȌȑ ȔȌ ȏȓȌȥș ȋȕȘșȚȖȇ ȑ ȈȌȎȕȖȇȘȔȕȐ ȏ ȞȏȘșȕȐ ȖȏșȣȌȉȕȐ ȉȕȋȌ. 

ȖȏșȣȌȉȇȦ ȉȕȋȇ, 

țȒȕșȇȝȏȕȔȔȢȐ 

ȘȖȕȘȕȈ,

ȜȒȕȗȏȗȕȉȇȔȏȌ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,



Ǳȇȑ ȖȕȒȚȞȏșȣ ȞȏȘșȚȥ ȉȕȋȚ"

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȖȗȕȎȗȇȞȔȢȌ ȘșȇȑȇȔȢ, ȉȕȋȇ, ȎȌȓȒȦ ȏȒȏ ȖȌȘȕȑ, ȑȉȇȘȝȢ  (ȘȚȒȣțȇș ȇȒȥȓȏȔȏȦ-

ȑȇȒȏȦ) ȏȒȏ ȗȇȘșȉȕȗ ȘȚȒȣțȇșȇ ȍȌȒȌȎȇ(,,,), țȏȒȣșȗȕȉȇȒȣȔȇȦ ȈȚȓȇȊȇ ȏȒȏ ȉȇșȇ, ȖȌȘȕȑ ȏ  ȊȗȇȉȏȐ, 

ȖȇȒȕȞȑȇ ȋȒȦ ȖȌȗȌȓȌȟȏȉȇȔȏȦ.

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǴȇȒȌȐșȌ ȉȕȋȚ ȉ ȘșȇȑȇȔ, ȋȕȈȇȉȣșȌ ȉ ȉȕȋȚ ȔȌȓȔȕȊȕ ȎȌȓȒȏ ȏ Ȝȕȗȕȟȕ ȖȌȗȌȓȌȟȇȐșȌ.

ǿȇȊ 2. ǫȇȐșȌ ȘȓȌȘȏ ȕșȘșȕȦșȣȘȦ ȉ șȌȞȌȔȏȌ 1–2 ȓȏȔȚș, ȞșȕȈȢ ȑȗȚȖȔȢȌ ȞȇȘșȏȝȢ ȕȘȌȒȏ Ȕȇ ȋȔȕ.

ǿȇȊ 3. ǵȘșȕȗȕȍȔȕ ȖȌȗȌȒȌȐșȌ ȉȌȗȜȔȏȐ ȘȒȕȐ ȉȎȉȌȘȏ ȉȕ ȉșȕȗȕȐ ȘșȇȑȇȔ ȏ ȋȕȈȇȉȣșȌ ȑ ȔȌȓȚ ȔȌȈȕȒȣȟȕȌ 

ȑȕȒȏȞȌȘșȉȕ ȑȉȇȘȝȕȉ (ȏȒȏ ȗȇȘșȉȕȗȇ, ȘȕȋȌȗȍȇȠȌȊȕ )eࢠࢗ).

ǿȇȊ 4. ǵȘșȕȗȕȍȔȕ ȖȌȗȌȓȌȟȇȐșȌ ȘȓȌȘȣ ȏ ȔȇȈȒȥȋȇȐșȌ Ȏȇ șȌȓ, ȑȇȑ ȓȌȒȑȏȌ ȞȇȘșȏȝȢ ȘȕȌȋȏȔȦȥșȘȦ ȉ 

ȑȗȚȖȔȢȌ ȜȒȕȖȣȦ.

ǿȇȊ 5. ǶȗȕȝȌȋȏșȌ ȖȕȒȚȞȌȔȔȚȥ ȉȕȋȚ ȉ șȗȌșȏȐ ȘșȇȑȇȔ ȞȌȗȌȎ țȏȒȣșȗȕȉȇȒȣȔȚȥ ȈȚȓȇȊȚ (ȏȒȏ ȖȗȕȘșȕȐ 

țȏȒȣșȗ, ȖȗȏȊȕșȕȉȒȌȔȔȢȐ ȏȎ ȘȒȕȧȉ ȉȇșȢ ȏ ȖȌȘȑȇ).

ǿȇȊ 6. ǸȗȇȉȔȏșȌ ȖȗȕȈȢ ȉȕȋȢ, ȉȎȦșȢȌ ȖȕȘȒȌ ȑȇȍȋȕȐ Șșȇȋȏȏ, ȏ ȕȖȗȌȋȌȒȏșȌ, Ȕȇ ȑȇȑȕȐ Șșȇȋȏȏ ȉȕȋȇ ȘșȇȒȇ 

ȈȕȒȌȌ ȖȗȕȎȗȇȞȔȕȐ.

șȌȜȔȕȒȕȊȏȏ Ȗȕȑȇ ȔȌ ȖȗȏȓȌȔȦȥșȘȦ ȉ ȈȕȒȣȟȏȜ ȓȇȘȟșȇȈȇȜ, șȇȑ ȑȇȑ șȗȌȈȚȥș ȋȕȗȕȊȕȘșȕȦȠȌȊȕ 

ȕȈȕȗȚȋȕȉȇȔȏȦ ȏ ȈȕȒȣȟȕȊȕ ȗȇȘȜȕȋȇ ȤȔȌȗȊȏȏ. ǶȕȤșȕȓȚ ȔȇȏȈȕȒȌȌ ȗȇȝȏȕȔȇȒȣȔȢȓ ȏ ȔȇȋȧȍȔȢȓ 

ȖȕȋȜȕȋȕȓ ȑ ȘȔȇȈȍȌȔȏȥ ȔȇȘȌȒȌȔȏȦ ȖȏșȣȌȉȕȐ ȉȕȋȕȐ ȦȉȒȦȌșȘȦ ȉȢȈȕȗ ȏ ȕȜȗȇȔȇ ȏȘșȕȞȔȏȑȕȉ ȉȕȋȢ 

Ș ȓȏȔȏȓȇȒȣȔȢȓ ȚȗȕȉȔȌȓ ȖȗȏȗȕȋȔȕȊȕ ȎȇȊȗȦȎȔȌȔȏȦ.

ȔȇȘȑȕȒȣȑȕ ȉȇȍȔȕ ȋȒȦ ȎȇȠȏșȢ ȎȋȕȗȕȉȣȦ ȞȌȒȕȉȌȑȇ ȏ ȚȘșȕȐȞȏȉȕȊȕ ȗȇȎȉȏșȏȦ ȕȈȠȌȘșȉȇ ȕȈȌȘȖȌȞȏșȣ 

ȒȥȋȦȓ ȋȕȘșȚȖ ȑ ȞȏȘșȕȐ ȉȕȋȌ. 

Ǹșȇȋȏȏ ȖȕȒȚȞȌȔȏȦ ȈȌȎȕȖȇȘȔȕȐ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ

ǶȕȒȚȞȌȔȏȌ ȈȌȎȕȖȇȘȔȕȐ ȏ ȞȏȘșȕȐ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ ȉ ȗȇȎȔȢȜ ȗȌȊȏȕȔȇȜ ȓȏȗȇ ȕȘȚȠȌȘșȉȒȦȌșȘȦ Ȕȇ 

ȕȘȔȕȉȌ ȖȕȜȕȍȏȜ ȘșȇȋȏȐ.  ǽȌȒȣ ȘȕȘșȕȏș ȉ șȕȓ, ȞșȕȈȢ ȋȕȉȌȘșȏ ȉȕȋȚ ȋȕ ȈȌȎȕȖȇȘȔȕȊȕ ȋȒȦ ȎȋȕȗȕȉȣȦ 

ȞȌȒȕȉȌȑȇ ȘȕȘșȕȦȔȏȦ ȏ ȘȋȌȒȇșȣ Ȍȧ ȖȗȏȊȕȋȔȕȐ ȋȒȦ ȖȕȉȘȌȋȔȌȉȔȕȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȦ. Ȅșȕș ȖȗȕȝȌȘȘ 

ȘȕȘșȕȏș ȏȎ ȔȌȘȑȕȒȣȑȏȜ ȘșȇȋȏȐ� 

���ǩȢȈȕȗ�ȏȘșȕȞȔȏȑȇ�ȉȕȋȢ��ǸȔȇȞȇȒȇ ȕȖȗȌȋȌȒȦȌșȘȦ Ȗȕ ȉȕȎȓȕȍȔȕȘșȏ ȞȏȘșȢȐ ȖȗȏȗȕȋȔȢȐ 

ȏȘșȕȞȔȏȑ, ȏȎ ȑȕșȕȗȕȊȕ ȈȚȋȌș ȎȇȈȏȗȇșȣȘȦ ȉȕȋȇ. ǹȇȑȏȓ ȏȘșȕȞȔȏȑȕȓ ȕȈȢȞȔȕ ȘȒȚȍȏș ȗȌȑȇ, 

ȕȎȌȗȕ ȏȒȏ ȇȑȉȏțȌȗȢ Ș ȔȇȑȕȖȒȌȔȔȢȓȏ ȉ ȔȏȜ ȎȇȖȇȘȇȓȏ ȖȕȋȎȌȓȔȢȜ ȉȕȋ. ǩȢȈȕȗ ȏȘșȕȞȔȏȑȇ 

ȔȇȖȗȦȓȚȥ ȉȒȏȦȌș Ȕȇ ȑȕȔȌȞȔȕȌ ȑȇȞȌȘșȉȕ ȉȕȋȢ.

���ǵȞȏȘșȑȇ�ȉȕȋȢ�ȕș�șȉȧȗȋȢȜ�ȎȇȊȗȦȎȔȌȔȏȐ��ǯȎ ȉȕȋȢ ȚȋȇȒȦȥșȘȦ ȏȒ, ȖȌȘȕȑ ȏ ȋȗȚȊȏȌ șȉȧȗȋȢȌ 

ȞȇȘșȏȝȢ. ǫȒȦ ȤșȕȊȕ ȖȚșȧȓ “ȘȒȏȖȇȔȏȦ” ȓȌȒȑȏȜ ȞȇȘșȏȝ (Ȗȗȏ ȋȕȈȇȉȒȌȔȏȏ ȘȖȌȝȏȇȒȣȔȢȜ ȉȌȠȌȘșȉ 

– ȑȕȇȊȚȒȦȔșȕȉ) ȏȎ ȔȏȜ ȕȈȗȇȎȚȥș ȑȗȚȖȔȢȌ ȞȇȘșȏȝȢ, ȑȕșȕȗȢȌ ȘȕȈȏȗȇȥș Ș ȖȕȉȌȗȜȔȕȘșȏ ȉȕȋȢ. 

ǩ șȕ ȍȌ ȉȗȌȓȦ ȉȕȋȇ, ȖȗȕȘȇȞȏȉȇȦȘȣ ȘȑȉȕȎȣ ȘȒȕȏ ȊȗȇȉȏȦ ȏȒȏ ȖȌȘȑȇ, ȕȞȏȠȇȌșȘȦ ȕș ȈȕȒȣȟȌȐ 

ȞȇȘșȏ ȓȌȜȇȔȏȞȌȘȑȏȜ ȖȗȏȓȌȘȌȐ.

���ǸșȇȋȏȦ�ȋȌȎȏȔțȌȑȝȏȏ���Ǵȇ ȤșȕȐ Șșȇȋȏȏ ȚȔȏȞșȕȍȇȥșȘȦ ȏȓȌȥȠȏȌȘȦ ȉ ȉȕȋȌ ȈȇȑșȌȗȏȏ ȏ ȋȗȚȊȏȌ                        

ȓȏȑȗȕȕȗȊȇȔȏȎȓȢ. ǵȈȢȞȔȕ ȋȒȦ ȋȌȎȏȔțȌȑȝȏȏ ȏȘȖȕȒȣȎȚȥșȘȦ ȜȒȕȗ ȏȒȏ ȜȒȕȗȘȕȋȌȗȍȇȠȏȌ 

ȉȌȠȌȘșȉȇ. Ȅșȏȓ ȖȗȕȝȌȘȘȕȓ ȕȈȌȘȖȌȞȏȉȇȌșȘȦ ȈȌȎȕȖȇȘȔȕȘșȣ ȉȕȋȢ ȋȒȦ ȎȋȕȗȕȉȣȦ ȞȌȒȕȉȌȑȇ.

���ǼȗȇȔȌȔȏȌ�ȏ�ȗȇȘȖȗȌȋȌȒȌȔȏȌ��ǶȗȕȟȌȋȟȇȦ ȕȞȏȘșȑȚ ȉȕȋȇ ȜȗȇȔȏșȘȦ ȉ ȎȇȑȗȢșȢȜ, 

ȘȕȕșȉȌșȘșȉȚȥȠȏȜ ȊȏȊȏȌȔȏȞȌȘȑȏȓ șȗȌȈȕȉȇȔȏȦȓ ȗȌȎȌȗȉȚȇȗȇȜ. ǮȇșȌȓ ȉȕȋȇ ȖȕȋȇȧșȘȦ Ȗȕ 

șȗȚȈȕȖȗȕȉȕȋȇȓ ȉ ȋȕȓȇ ȏ ȦȉȒȦȌșȘȦ ȖȗȏȊȕȋȔȕȐ ȋȒȦ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȏȎ-Ȗȕȋ ȑȗȇȔȇ.

ȄțțȌȑșȏȉȔȕȘșȣ ȕȞȏȘșȑȏ ȉȕȋȢ ȎȇȉȏȘȏș ȕș ȚȗȕȉȔȦ ȌȌ ȖȌȗȉȕȔȇȞȇȒȣȔȕȊȕ ȎȇȊȗȦȎȔȌȔȏȦ, ȇ șȇȑȍȌ ȕș 

ȘȕȉȌȗȟȌȔȘșȉȇ ȏȘȖȕȒȣȎȚȌȓȢȜ șȌȜȔȕȒȕȊȏȐ ȕȞȏȘșȑȏ Ș șȌȜȔȏȞȌȘȑȕȐ șȕȞȑȏ ȎȗȌȔȏȦ ȏ Ș ȖȕȎȏȝȏȐ 

țȏȔȇȔȘȏȗȕȉȇȔȏȦ. ǩ ȖȗȕȝȌȘȘȌ ȕȞȏȘșȑȏ Ș ȖȕȓȕȠȣȥ ȓȌȜȇȔȏȞȌȘȑȏȜ ȏ ȜȏȓȏȞȌȘȑȏȜ ȓȌșȕȋȕȉ ȏȎ ȉȕȋȢ 

ȓȕȍȔȕ ȚȋȇȒȏșȣ Ȉȕɇ ȒȣȟȚȥ ȞȇȘșȣ ȋȇȍȌ ȘȇȓȢȜ ȓȌȒȑȏȜ șȉȧȗȋȢȜ ȞȇȘșȏȞȌȑ. ǶȗȏȓȌȔȦȌȓȢȐ Ȕȇ Șșȇȋȏȏ 

ȋȌȎȏȔțȌȑȝȏȏ ȜȒȕȗ ȚȔȏȞșȕȍȇȌș ȈȇȑșȌȗȏȏ, ȉȏȗȚȘȢ ȏ ȋȗȚȊȏȌ ȓȏȑȗȕȕȗȊȇȔȏȎȓȢ, ȕȈȌȘȖȌȞȏȉȇȦ șȌȓ 

ȘȇȓȢȓ ȓȏȑȗȕȈȏȕȒȕȊȏȞȌȘȑȚȥ ȈȌȎȕȖȇȘȔȕȘșȣ ȉȕȋȢ. ǵȋȔȇȑȕ, ȔȌȘȓȕșȗȦ Ȕȇ ȉȘȌ Ȥșȏ ȓȌȗȢ, ȉ ȉȕȋȌ 

ȓȕȊȚș ȕȘșȇȉȇșȣȘȦ ȉ ȗȇȘșȉȕȗȧȔȔȕȓ ȉȏȋȌ ȔȌȑȕșȕȗȢȌ ȉȗȌȋȔȢȌ ȉȌȠȌȘșȉȇ. ǴȇȖȗȏȓȌȗ, ȏȎ ȚȋȕȈȗȌȔȏȐ, 

ȏȘȖȕȒȣȎȚȌȓȢȜ ȉ ȘȌȒȣȘȑȕȓ ȜȕȎȦȐȘșȉȌ, ȉ ȉȕȋȚ ȓȕȊȚș ȉȢȓȢȉȇșȣȘȦ ȔȏșȗȇșȢ, ȑȕșȕȗȢȌ ȘȕȎȋȇȥș 

ȘȌȗȣȧȎȔȢȐ ȗȏȘȑ ȋȒȦ ȎȋȕȗȕȉȣȦ ȒȥȋȌȐ, ȉ ȕȘȕȈȌȔȔȕȘșȏ ȔȕȉȕȗȕȍȋȧȔȔȢȜ ȏ ȓȇȒȕȒȌșȔȏȜ ȋȌșȌȐ. 

ǶȕȒȔȕȌ ȚȋȇȒȌȔȏȌ ȤșȏȜ ȗȇȘșȉȕȗȧȔȔȢȜ ȉȌȠȌȘșȉ ȏȎ ȉȕȋȢ ȉȕȎȓȕȍȔȕ șȕȒȣȑȕ Ș ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ 

ȘȖȌȝȏȇȒȣȔȢȜ ȓȌȓȈȗȇȔȔȢȜ șȌȜȔȕȒȕȊȏȐ. ǴȌȘȓȕșȗȦ Ȕȇ ȉȢȘȕȑȏȐ ȕȞȏȠȇȥȠȏȐ ȤțțȌȑș, ȓȌȓȈȗȇȔȔȢȌ 

ȉ ȘȌȒȣȘȑȕȓ 

ȜȕȎȦȐȘșȉȌ

ȉ Ȗȗȕ-

ȓȢȟȒȌȔ-

ȔȕȘșȏ

ȉ ȈȢșȚ

3938

Ȅșȏ Ȓȥȋȏ ȉȢȔȚȍȋȌȔȢ ȋȒȦ ȚȋȕȉȒȌșȉȕȗȌȔȏȦ ȘȉȕȏȜ 

ȌȍȌȋȔȌȉȔȢȜ ȖȕșȗȌȈȔȕȘșȌȐ ȏȘȖȕȒȣȎȕȉȇșȣ ȉȕȋȚ 

ȔȌȖȕȘȗȌȋȘșȉȌȔȔȕ ȏȎ ȎȇȊȗȦȎȔȧȔȔȢȜ ȗȌȑ ȏ ȋȗȚȊȏȜ ȉȕȋȔȢȜ 

ȈȇȘȘȌȐȔȕȉ. ǩ ȗȌȎȚȒȣșȇșȌ ȈȕȒȌȌ 2 ȓȏȒȒȏȕȔȕȉ ȞȌȒȕȉȌȑ, ȉ 

ȕȘȔȕȉȔȕȓ ȋȌșȏ, ȌȍȌȊȕȋȔȕ Țȓȏȗȇȥș ȕș ȏȔțȌȑȝȏȕȔȔȢȜ 

ȎȇȈȕȒȌȉȇȔȏȐ, șȇȑȏȜ ȑȇȑ ȋȏȇȗȌȦ, ȜȕȒȌȗȇ ȏ ȈȗȥȟȔȕȐ șȏț, 

ȉȢȎȉȇȔȔȢȜ ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ ȊȗȦȎȔȕȐ ȏ ȎȇȗȇȍȧȔȔȕȐ 

ȓȏȑȗȕȈȇȓȏ ȉȕȋȢ. Ȅșȏ țȇȑșȢ ȔȇȊȒȦȋȔȕ ȋȌȓȕȔȘșȗȏȗȚȥș, 
2. ǫȒȦ “ȘȒȏȖȇȔȏȦ” ȓȌȒȑȏȜ ȞȇȘșȏȝ, 

ȉȎȉȌȟȌȔȔȢȜ ȉ ȉȕȋȌ, ȋȕȈȇȉȒȦȌșȘȦ 

ȑȕȇȊȚȒȦȔș (ȔȇȖȗȏȓȌȗ, ȘȚȒȣțȇș 

ȍȌȒȌȎȇ(,,,)). Ȅșȕș ȖȗȕȝȌȘȘ 

ȔȇȎȢȉȇȌșȘȦ ȑȕȇȊȚȒȦȝȏȌȐ.

3. ǩ ȉȕȋȚ ȉȕ țȒȕșȇȝȏȕȔȔȢȜ 

ȗȌȎȌȗȉȚȇȗȇȜ ȖȕȋȇȧșȘȦ ȉȕȎȋȚȜ,    

ȉ ȗȌȎȚȒȣșȇșȌ ȞȌȊȕ ȘȒȏȖȟȏȌȘȦ 

ȞȇȘșȏȝȢ ȖȕȋȔȏȓȇȥșȘȦ Ȕȇ 

ȖȕȉȌȗȜȔȕȘșȣ, ȏȜ ȘȕȈȏȗȇȥș Ș 

ȖȕȉȌȗȜȔȕȘșȏ ȉȕȋȢ ȏ ȚȋȇȒȦȥș. 

Ȅșȕș ȖȗȕȝȌȘȘ ȔȇȎȢȉȇȌșȘȦ 

țȒȕșȇȝȏȌȐ. 

    ȉȕȋȕȜȗȇȔȏȒȏȠȌ

8. ǩȕȋȇ ȎȇȑȇȞȏȉȇȌșȘȦ ȉ 

ȉȕȋȕȜȗȇȔȏȒȏȠȌ  ȏ Ȋȕșȕȉȇ 

ȑ ȏȘȖȕȒȣȎȕȉȇȔȏȥ. 

4. ǩȕȋȇ țȏȒȣșȗȚȌșȘȦ, ȖȗȕȜȕȋȦ ȞȌȗȌȎ ȘȒȕȐ ȖȌȘȑȇ.

5. ǫȒȦ ȚȋȇȒȌȔȏȦ ȔȌȖȗȏȦșȔȢȜ 

ȖȗȏȉȑȚȘȇ ȏ ȎȇȖȇȜȇ ȉȕȋȚ 

ȖȗȕȖȚȘȑȇȥș ȞȌȗȌȎ ȘȖȌȝȏȇȒȣȔȢȌ 

țȏȒȣșȗȢ.  

ȖȌȘȞȇȔȢȐ țȏȒȣșȗ

6. ǫȒȦ ȚȔȏȞșȕȍȌȔȏȦ ȈȇȑșȌȗȏȐ ȏ 

ȋȗȚȊȏȜ ȓȏȑȗȕȕȗȊȇȔȏȎȓȕȉ ȉ ȉȕȋȚ 

ȋȕȈȇȉȒȦȥș ȜȒȕȗ. 

ȜȒȕȗ

țșȕȗȏȋȢ

7. Ǵȇ ȔȌȑȕșȕȗȢȜ ȕȞȏȘșȏșȌȒȣȔȢȜ 

ȚȘșȇȔȕȉȑȇȜ ȉ ȉȕȋȚ ȋȕȈȇȉȒȦȥș 

țșȕȗȏȘșȢȌ ȘȕȌȋȏȔȌȔȏȦ ȋȒȦ 

ȖȗȌȋȕșȉȗȇȠȌȔȏȦ ȑȇȗȏȌȘȇ Ȕȇ 

ȎȚȈȇȜ.

1. ǩ ȘȏȘșȌȓȚ ȖȕȋȇȧșȘȦ ȉȕȋȇ. 

ǱȗȚȖȔȢȌ ȞȇȘșȏȝȢ ȎȇȋȌȗȍȏȉȇȥșȘȦ 

Ȕȇ țȏȒȣșȗȌ. 

ȘȖȌȝȏȇȒȣȔȕȌ

ȉȌȠȌȘșȉȕ

țȏȒȣșȗ

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,



Ǳȇȑ ȖȕȒȚȞȏșȣ ȞȏȘșȚȥ ȉȕȋȚ"

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȖȗȕȎȗȇȞȔȢȌ ȘșȇȑȇȔȢ, ȉȕȋȇ, ȎȌȓȒȦ ȏȒȏ ȖȌȘȕȑ, ȑȉȇȘȝȢ  (ȘȚȒȣțȇș ȇȒȥȓȏȔȏȦ-

ȑȇȒȏȦ) ȏȒȏ ȗȇȘșȉȕȗ ȘȚȒȣțȇșȇ ȍȌȒȌȎȇ(,,,), țȏȒȣșȗȕȉȇȒȣȔȇȦ ȈȚȓȇȊȇ ȏȒȏ ȉȇșȇ, ȖȌȘȕȑ ȏ  ȊȗȇȉȏȐ, 

ȖȇȒȕȞȑȇ ȋȒȦ ȖȌȗȌȓȌȟȏȉȇȔȏȦ.

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǴȇȒȌȐșȌ ȉȕȋȚ ȉ ȘșȇȑȇȔ, ȋȕȈȇȉȣșȌ ȉ ȉȕȋȚ ȔȌȓȔȕȊȕ ȎȌȓȒȏ ȏ Ȝȕȗȕȟȕ ȖȌȗȌȓȌȟȇȐșȌ.

ǿȇȊ 2. ǫȇȐșȌ ȘȓȌȘȏ ȕșȘșȕȦșȣȘȦ ȉ șȌȞȌȔȏȌ 1–2 ȓȏȔȚș, ȞșȕȈȢ ȑȗȚȖȔȢȌ ȞȇȘșȏȝȢ ȕȘȌȒȏ Ȕȇ ȋȔȕ.

ǿȇȊ 3. ǵȘșȕȗȕȍȔȕ ȖȌȗȌȒȌȐșȌ ȉȌȗȜȔȏȐ ȘȒȕȐ ȉȎȉȌȘȏ ȉȕ ȉșȕȗȕȐ ȘșȇȑȇȔ ȏ ȋȕȈȇȉȣșȌ ȑ ȔȌȓȚ ȔȌȈȕȒȣȟȕȌ 

ȑȕȒȏȞȌȘșȉȕ ȑȉȇȘȝȕȉ (ȏȒȏ ȗȇȘșȉȕȗȇ, ȘȕȋȌȗȍȇȠȌȊȕ )eࢠࢗ).

ǿȇȊ 4. ǵȘșȕȗȕȍȔȕ ȖȌȗȌȓȌȟȇȐșȌ ȘȓȌȘȣ ȏ ȔȇȈȒȥȋȇȐșȌ Ȏȇ șȌȓ, ȑȇȑ ȓȌȒȑȏȌ ȞȇȘșȏȝȢ ȘȕȌȋȏȔȦȥșȘȦ ȉ 

ȑȗȚȖȔȢȌ ȜȒȕȖȣȦ.

ǿȇȊ 5. ǶȗȕȝȌȋȏșȌ ȖȕȒȚȞȌȔȔȚȥ ȉȕȋȚ ȉ șȗȌșȏȐ ȘșȇȑȇȔ ȞȌȗȌȎ țȏȒȣșȗȕȉȇȒȣȔȚȥ ȈȚȓȇȊȚ (ȏȒȏ ȖȗȕȘșȕȐ 

țȏȒȣșȗ, ȖȗȏȊȕșȕȉȒȌȔȔȢȐ ȏȎ ȘȒȕȧȉ ȉȇșȢ ȏ ȖȌȘȑȇ).

ǿȇȊ 6. ǸȗȇȉȔȏșȌ ȖȗȕȈȢ ȉȕȋȢ, ȉȎȦșȢȌ ȖȕȘȒȌ ȑȇȍȋȕȐ Șșȇȋȏȏ, ȏ ȕȖȗȌȋȌȒȏșȌ, Ȕȇ ȑȇȑȕȐ Șșȇȋȏȏ ȉȕȋȇ ȘșȇȒȇ 

ȈȕȒȌȌ ȖȗȕȎȗȇȞȔȕȐ.

șȌȜȔȕȒȕȊȏȏ Ȗȕȑȇ ȔȌ ȖȗȏȓȌȔȦȥșȘȦ ȉ ȈȕȒȣȟȏȜ ȓȇȘȟșȇȈȇȜ, șȇȑ ȑȇȑ șȗȌȈȚȥș ȋȕȗȕȊȕȘșȕȦȠȌȊȕ 

ȕȈȕȗȚȋȕȉȇȔȏȦ ȏ ȈȕȒȣȟȕȊȕ ȗȇȘȜȕȋȇ ȤȔȌȗȊȏȏ. ǶȕȤșȕȓȚ ȔȇȏȈȕȒȌȌ ȗȇȝȏȕȔȇȒȣȔȢȓ ȏ ȔȇȋȧȍȔȢȓ 

ȖȕȋȜȕȋȕȓ ȑ ȘȔȇȈȍȌȔȏȥ ȔȇȘȌȒȌȔȏȦ ȖȏșȣȌȉȕȐ ȉȕȋȕȐ ȦȉȒȦȌșȘȦ ȉȢȈȕȗ ȏ ȕȜȗȇȔȇ ȏȘșȕȞȔȏȑȕȉ ȉȕȋȢ 

Ș ȓȏȔȏȓȇȒȣȔȢȓ ȚȗȕȉȔȌȓ ȖȗȏȗȕȋȔȕȊȕ ȎȇȊȗȦȎȔȌȔȏȦ.

ȔȇȘȑȕȒȣȑȕ ȉȇȍȔȕ ȋȒȦ ȎȇȠȏșȢ ȎȋȕȗȕȉȣȦ ȞȌȒȕȉȌȑȇ ȏ ȚȘșȕȐȞȏȉȕȊȕ ȗȇȎȉȏșȏȦ ȕȈȠȌȘșȉȇ ȕȈȌȘȖȌȞȏșȣ 

ȒȥȋȦȓ ȋȕȘșȚȖ ȑ ȞȏȘșȕȐ ȉȕȋȌ. 

Ǹșȇȋȏȏ ȖȕȒȚȞȌȔȏȦ ȈȌȎȕȖȇȘȔȕȐ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ

ǶȕȒȚȞȌȔȏȌ ȈȌȎȕȖȇȘȔȕȐ ȏ ȞȏȘșȕȐ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ ȉ ȗȇȎȔȢȜ ȗȌȊȏȕȔȇȜ ȓȏȗȇ ȕȘȚȠȌȘșȉȒȦȌșȘȦ Ȕȇ 

ȕȘȔȕȉȌ ȖȕȜȕȍȏȜ ȘșȇȋȏȐ.  ǽȌȒȣ ȘȕȘșȕȏș ȉ șȕȓ, ȞșȕȈȢ ȋȕȉȌȘșȏ ȉȕȋȚ ȋȕ ȈȌȎȕȖȇȘȔȕȊȕ ȋȒȦ ȎȋȕȗȕȉȣȦ 

ȞȌȒȕȉȌȑȇ ȘȕȘșȕȦȔȏȦ ȏ ȘȋȌȒȇșȣ Ȍȧ ȖȗȏȊȕȋȔȕȐ ȋȒȦ ȖȕȉȘȌȋȔȌȉȔȕȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȦ. Ȅșȕș ȖȗȕȝȌȘȘ 

ȘȕȘșȕȏș ȏȎ ȔȌȘȑȕȒȣȑȏȜ ȘșȇȋȏȐ� 

���ǩȢȈȕȗ�ȏȘșȕȞȔȏȑȇ�ȉȕȋȢ��ǸȔȇȞȇȒȇ ȕȖȗȌȋȌȒȦȌșȘȦ Ȗȕ ȉȕȎȓȕȍȔȕȘșȏ ȞȏȘșȢȐ ȖȗȏȗȕȋȔȢȐ 

ȏȘșȕȞȔȏȑ, ȏȎ ȑȕșȕȗȕȊȕ ȈȚȋȌș ȎȇȈȏȗȇșȣȘȦ ȉȕȋȇ. ǹȇȑȏȓ ȏȘșȕȞȔȏȑȕȓ ȕȈȢȞȔȕ ȘȒȚȍȏș ȗȌȑȇ, 

ȕȎȌȗȕ ȏȒȏ ȇȑȉȏțȌȗȢ Ș ȔȇȑȕȖȒȌȔȔȢȓȏ ȉ ȔȏȜ ȎȇȖȇȘȇȓȏ ȖȕȋȎȌȓȔȢȜ ȉȕȋ. ǩȢȈȕȗ ȏȘșȕȞȔȏȑȇ 

ȔȇȖȗȦȓȚȥ ȉȒȏȦȌș Ȕȇ ȑȕȔȌȞȔȕȌ ȑȇȞȌȘșȉȕ ȉȕȋȢ.

���ǵȞȏȘșȑȇ�ȉȕȋȢ�ȕș�șȉȧȗȋȢȜ�ȎȇȊȗȦȎȔȌȔȏȐ��ǯȎ ȉȕȋȢ ȚȋȇȒȦȥșȘȦ ȏȒ, ȖȌȘȕȑ ȏ ȋȗȚȊȏȌ șȉȧȗȋȢȌ 

ȞȇȘșȏȝȢ. ǫȒȦ ȤșȕȊȕ ȖȚșȧȓ “ȘȒȏȖȇȔȏȦ” ȓȌȒȑȏȜ ȞȇȘșȏȝ (Ȗȗȏ ȋȕȈȇȉȒȌȔȏȏ ȘȖȌȝȏȇȒȣȔȢȜ ȉȌȠȌȘșȉ 

– ȑȕȇȊȚȒȦȔșȕȉ) ȏȎ ȔȏȜ ȕȈȗȇȎȚȥș ȑȗȚȖȔȢȌ ȞȇȘșȏȝȢ, ȑȕșȕȗȢȌ ȘȕȈȏȗȇȥș Ș ȖȕȉȌȗȜȔȕȘșȏ ȉȕȋȢ. 

ǩ șȕ ȍȌ ȉȗȌȓȦ ȉȕȋȇ, ȖȗȕȘȇȞȏȉȇȦȘȣ ȘȑȉȕȎȣ ȘȒȕȏ ȊȗȇȉȏȦ ȏȒȏ ȖȌȘȑȇ, ȕȞȏȠȇȌșȘȦ ȕș ȈȕȒȣȟȌȐ 

ȞȇȘșȏ ȓȌȜȇȔȏȞȌȘȑȏȜ ȖȗȏȓȌȘȌȐ.

���ǸșȇȋȏȦ�ȋȌȎȏȔțȌȑȝȏȏ���Ǵȇ ȤșȕȐ Șșȇȋȏȏ ȚȔȏȞșȕȍȇȥșȘȦ ȏȓȌȥȠȏȌȘȦ ȉ ȉȕȋȌ ȈȇȑșȌȗȏȏ ȏ ȋȗȚȊȏȌ                        

ȓȏȑȗȕȕȗȊȇȔȏȎȓȢ. ǵȈȢȞȔȕ ȋȒȦ ȋȌȎȏȔțȌȑȝȏȏ ȏȘȖȕȒȣȎȚȥșȘȦ ȜȒȕȗ ȏȒȏ ȜȒȕȗȘȕȋȌȗȍȇȠȏȌ 

ȉȌȠȌȘșȉȇ. Ȅșȏȓ ȖȗȕȝȌȘȘȕȓ ȕȈȌȘȖȌȞȏȉȇȌșȘȦ ȈȌȎȕȖȇȘȔȕȘșȣ ȉȕȋȢ ȋȒȦ ȎȋȕȗȕȉȣȦ ȞȌȒȕȉȌȑȇ.

���ǼȗȇȔȌȔȏȌ�ȏ�ȗȇȘȖȗȌȋȌȒȌȔȏȌ��ǶȗȕȟȌȋȟȇȦ ȕȞȏȘșȑȚ ȉȕȋȇ ȜȗȇȔȏșȘȦ ȉ ȎȇȑȗȢșȢȜ, 

ȘȕȕșȉȌșȘșȉȚȥȠȏȜ ȊȏȊȏȌȔȏȞȌȘȑȏȓ șȗȌȈȕȉȇȔȏȦȓ ȗȌȎȌȗȉȚȇȗȇȜ. ǮȇșȌȓ ȉȕȋȇ ȖȕȋȇȧșȘȦ Ȗȕ 

șȗȚȈȕȖȗȕȉȕȋȇȓ ȉ ȋȕȓȇ ȏ ȦȉȒȦȌșȘȦ ȖȗȏȊȕȋȔȕȐ ȋȒȦ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȏȎ-Ȗȕȋ ȑȗȇȔȇ.

ȄțțȌȑșȏȉȔȕȘșȣ ȕȞȏȘșȑȏ ȉȕȋȢ ȎȇȉȏȘȏș ȕș ȚȗȕȉȔȦ ȌȌ ȖȌȗȉȕȔȇȞȇȒȣȔȕȊȕ ȎȇȊȗȦȎȔȌȔȏȦ, ȇ șȇȑȍȌ ȕș 

ȘȕȉȌȗȟȌȔȘșȉȇ ȏȘȖȕȒȣȎȚȌȓȢȜ șȌȜȔȕȒȕȊȏȐ ȕȞȏȘșȑȏ Ș șȌȜȔȏȞȌȘȑȕȐ șȕȞȑȏ ȎȗȌȔȏȦ ȏ Ș ȖȕȎȏȝȏȐ 

țȏȔȇȔȘȏȗȕȉȇȔȏȦ. ǩ ȖȗȕȝȌȘȘȌ ȕȞȏȘșȑȏ Ș ȖȕȓȕȠȣȥ ȓȌȜȇȔȏȞȌȘȑȏȜ ȏ ȜȏȓȏȞȌȘȑȏȜ ȓȌșȕȋȕȉ ȏȎ ȉȕȋȢ 

ȓȕȍȔȕ ȚȋȇȒȏșȣ Ȉȕɇ ȒȣȟȚȥ ȞȇȘșȣ ȋȇȍȌ ȘȇȓȢȜ ȓȌȒȑȏȜ șȉȧȗȋȢȜ ȞȇȘșȏȞȌȑ. ǶȗȏȓȌȔȦȌȓȢȐ Ȕȇ Șșȇȋȏȏ 

ȋȌȎȏȔțȌȑȝȏȏ ȜȒȕȗ ȚȔȏȞșȕȍȇȌș ȈȇȑșȌȗȏȏ, ȉȏȗȚȘȢ ȏ ȋȗȚȊȏȌ ȓȏȑȗȕȕȗȊȇȔȏȎȓȢ, ȕȈȌȘȖȌȞȏȉȇȦ șȌȓ 

ȘȇȓȢȓ ȓȏȑȗȕȈȏȕȒȕȊȏȞȌȘȑȚȥ ȈȌȎȕȖȇȘȔȕȘșȣ ȉȕȋȢ. ǵȋȔȇȑȕ, ȔȌȘȓȕșȗȦ Ȕȇ ȉȘȌ Ȥșȏ ȓȌȗȢ, ȉ ȉȕȋȌ 

ȓȕȊȚș ȕȘșȇȉȇșȣȘȦ ȉ ȗȇȘșȉȕȗȧȔȔȕȓ ȉȏȋȌ ȔȌȑȕșȕȗȢȌ ȉȗȌȋȔȢȌ ȉȌȠȌȘșȉȇ. ǴȇȖȗȏȓȌȗ, ȏȎ ȚȋȕȈȗȌȔȏȐ, 

ȏȘȖȕȒȣȎȚȌȓȢȜ ȉ ȘȌȒȣȘȑȕȓ ȜȕȎȦȐȘșȉȌ, ȉ ȉȕȋȚ ȓȕȊȚș ȉȢȓȢȉȇșȣȘȦ ȔȏșȗȇșȢ, ȑȕșȕȗȢȌ ȘȕȎȋȇȥș 

ȘȌȗȣȧȎȔȢȐ ȗȏȘȑ ȋȒȦ ȎȋȕȗȕȉȣȦ ȒȥȋȌȐ, ȉ ȕȘȕȈȌȔȔȕȘșȏ ȔȕȉȕȗȕȍȋȧȔȔȢȜ ȏ ȓȇȒȕȒȌșȔȏȜ ȋȌșȌȐ. 

ǶȕȒȔȕȌ ȚȋȇȒȌȔȏȌ ȤșȏȜ ȗȇȘșȉȕȗȧȔȔȢȜ ȉȌȠȌȘșȉ ȏȎ ȉȕȋȢ ȉȕȎȓȕȍȔȕ șȕȒȣȑȕ Ș ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ 

ȘȖȌȝȏȇȒȣȔȢȜ ȓȌȓȈȗȇȔȔȢȜ șȌȜȔȕȒȕȊȏȐ. ǴȌȘȓȕșȗȦ Ȕȇ ȉȢȘȕȑȏȐ ȕȞȏȠȇȥȠȏȐ ȤțțȌȑș, ȓȌȓȈȗȇȔȔȢȌ 

ȉ ȘȌȒȣȘȑȕȓ 

ȜȕȎȦȐȘșȉȌ

ȉ Ȗȗȕ-

ȓȢȟȒȌȔ-

ȔȕȘșȏ

ȉ ȈȢșȚ

3938

Ȅșȏ Ȓȥȋȏ ȉȢȔȚȍȋȌȔȢ ȋȒȦ ȚȋȕȉȒȌșȉȕȗȌȔȏȦ ȘȉȕȏȜ 

ȌȍȌȋȔȌȉȔȢȜ ȖȕșȗȌȈȔȕȘșȌȐ ȏȘȖȕȒȣȎȕȉȇșȣ ȉȕȋȚ 

ȔȌȖȕȘȗȌȋȘșȉȌȔȔȕ ȏȎ ȎȇȊȗȦȎȔȧȔȔȢȜ ȗȌȑ ȏ ȋȗȚȊȏȜ ȉȕȋȔȢȜ 

ȈȇȘȘȌȐȔȕȉ. ǩ ȗȌȎȚȒȣșȇșȌ ȈȕȒȌȌ 2 ȓȏȒȒȏȕȔȕȉ ȞȌȒȕȉȌȑ, ȉ 

ȕȘȔȕȉȔȕȓ ȋȌșȏ, ȌȍȌȊȕȋȔȕ Țȓȏȗȇȥș ȕș ȏȔțȌȑȝȏȕȔȔȢȜ 

ȎȇȈȕȒȌȉȇȔȏȐ, șȇȑȏȜ ȑȇȑ ȋȏȇȗȌȦ, ȜȕȒȌȗȇ ȏ ȈȗȥȟȔȕȐ șȏț, 

ȉȢȎȉȇȔȔȢȜ ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ ȊȗȦȎȔȕȐ ȏ ȎȇȗȇȍȧȔȔȕȐ 

ȓȏȑȗȕȈȇȓȏ ȉȕȋȢ. Ȅșȏ țȇȑșȢ ȔȇȊȒȦȋȔȕ ȋȌȓȕȔȘșȗȏȗȚȥș, 
2. ǫȒȦ “ȘȒȏȖȇȔȏȦ” ȓȌȒȑȏȜ ȞȇȘșȏȝ, 

ȉȎȉȌȟȌȔȔȢȜ ȉ ȉȕȋȌ, ȋȕȈȇȉȒȦȌșȘȦ 

ȑȕȇȊȚȒȦȔș (ȔȇȖȗȏȓȌȗ, ȘȚȒȣțȇș 

ȍȌȒȌȎȇ(,,,)). Ȅșȕș ȖȗȕȝȌȘȘ 

ȔȇȎȢȉȇȌșȘȦ ȑȕȇȊȚȒȦȝȏȌȐ.

3. ǩ ȉȕȋȚ ȉȕ țȒȕșȇȝȏȕȔȔȢȜ 

ȗȌȎȌȗȉȚȇȗȇȜ ȖȕȋȇȧșȘȦ ȉȕȎȋȚȜ,    

ȉ ȗȌȎȚȒȣșȇșȌ ȞȌȊȕ ȘȒȏȖȟȏȌȘȦ 

ȞȇȘșȏȝȢ ȖȕȋȔȏȓȇȥșȘȦ Ȕȇ 

ȖȕȉȌȗȜȔȕȘșȣ, ȏȜ ȘȕȈȏȗȇȥș Ș 

ȖȕȉȌȗȜȔȕȘșȏ ȉȕȋȢ ȏ ȚȋȇȒȦȥș. 

Ȅșȕș ȖȗȕȝȌȘȘ ȔȇȎȢȉȇȌșȘȦ 

țȒȕșȇȝȏȌȐ. 

    ȉȕȋȕȜȗȇȔȏȒȏȠȌ

8. ǩȕȋȇ ȎȇȑȇȞȏȉȇȌșȘȦ ȉ 

ȉȕȋȕȜȗȇȔȏȒȏȠȌ  ȏ Ȋȕșȕȉȇ 

ȑ ȏȘȖȕȒȣȎȕȉȇȔȏȥ. 

4. ǩȕȋȇ țȏȒȣșȗȚȌșȘȦ, ȖȗȕȜȕȋȦ ȞȌȗȌȎ ȘȒȕȐ ȖȌȘȑȇ.

5. ǫȒȦ ȚȋȇȒȌȔȏȦ ȔȌȖȗȏȦșȔȢȜ 

ȖȗȏȉȑȚȘȇ ȏ ȎȇȖȇȜȇ ȉȕȋȚ 

ȖȗȕȖȚȘȑȇȥș ȞȌȗȌȎ ȘȖȌȝȏȇȒȣȔȢȌ 

țȏȒȣșȗȢ.  

ȖȌȘȞȇȔȢȐ țȏȒȣșȗ

6. ǫȒȦ ȚȔȏȞșȕȍȌȔȏȦ ȈȇȑșȌȗȏȐ ȏ 

ȋȗȚȊȏȜ ȓȏȑȗȕȕȗȊȇȔȏȎȓȕȉ ȉ ȉȕȋȚ 

ȋȕȈȇȉȒȦȥș ȜȒȕȗ. 

ȜȒȕȗ

țșȕȗȏȋȢ

7. Ǵȇ ȔȌȑȕșȕȗȢȜ ȕȞȏȘșȏșȌȒȣȔȢȜ 

ȚȘșȇȔȕȉȑȇȜ ȉ ȉȕȋȚ ȋȕȈȇȉȒȦȥș 

țșȕȗȏȘșȢȌ ȘȕȌȋȏȔȌȔȏȦ ȋȒȦ 

ȖȗȌȋȕșȉȗȇȠȌȔȏȦ ȑȇȗȏȌȘȇ Ȕȇ 

ȎȚȈȇȜ.

1. ǩ ȘȏȘșȌȓȚ ȖȕȋȇȧșȘȦ ȉȕȋȇ. 

ǱȗȚȖȔȢȌ ȞȇȘșȏȝȢ ȎȇȋȌȗȍȏȉȇȥșȘȦ 

Ȕȇ țȏȒȣșȗȌ. 

ȘȖȌȝȏȇȒȣȔȕȌ

ȉȌȠȌȘșȉȕ

țȏȒȣșȗ

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ
ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,
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Проверьте полученные знания

Ǵȇ ȖȗȏȉȌȋȧȔȔȕȐ ȔȏȍȌ ȘȜȌȓȌ ȖȕȑȇȎȇȔȇ ȕȋȔȇ ȏȎ ȘșȇȋȏȐ ȕȞȏȘșȑȏ, ȖȗȕȉȕȋȏȓȢȜ ȋȒȦ ȖȕȋȊȕșȕȉȑȏ ȉȕȋȢ ȑ 

ȖȕȋȇȞȌ Ȗȕ ȉȕȋȕȖȗȕȉȕȋȚ ȉ ȍȏȒȢȌ ȋȕȓȇ.

Проверьте полученные знания

1. ǩ ȑȇȑȏȜ ȝȌȒȦȜ Ȕȇ ȉȕȋȕȕȞȏȘșȔȢȜ ȘȕȕȗȚȍȌȔȏȦȜ ȏȘȖȕȒȣȎȚȥșȘȦ ȑȕȇȊȚȒȦȔșȢ"

2. ǶȕȞȌȓȚ ȋȕȈȇȉȒȌȔȏȌ ȜȒȕȗȇ ȉ ȉȕȋȚ ȦȉȒȦȌșȘȦ ȉȌȘȣȓȇ ȉȇȍȔȕȐ ȘșȇȋȏȌȐ Ȍȧ ȕȞȏȘșȑȏ"

3. ǩ ȔȌȑȕșȕȗȢȜ ȘȒȚȞȇȦȜ ȉȕȋȇ ȓȕȍȌș ȈȢșȣ ȉȗȌȋȔȇ ȋȇȍȌ ȖȕȘȒȌ ȕȞȏȘșȑȏ. ǵȈȡȦȘȔȏșȌ, ȖȕȞȌȓȚ.

4. ǶȗȌȋȘșȇȉȣșȌ, Ȟșȕ ȉȇȓ ȔȚȍȔȇ ȖȏșȣȌȉȇȦ ȉȕȋȇ, Ȕȕ ȉ ȉȇȟȌȓ ȗȇȐȕȔȌ ȋȕȘșȚȖȔȇ șȕȒȣȑȕ ȎȇȊȗȦȎȔȧȔȔȇȦ ȗȌȞȔȇȦ 

ȉȕȋȇ. Ǿșȕ ȈȢ ȉȢ ȘȋȌȒȇȒȏ, ȞșȕȈȢ ȕȞȏȘșȏșȣ ȤșȚ ȉȕȋȚ"

a. ǱȇȑȕȐ ȖȗȕȝȌȘȘ ȖȗȌȋȘșȇȉȒȌȔ Ȕȇ ȘȜȌȓȌ"

E. ǩ ȜȕȋȌ ȋȇȔȔȕȊȕ ȖȗȕȝȌȘȘȇ�

,. ǱȇȑȕȐ șȏȖ ȎȇȊȗȦȎȔȌȔȏȐ ȚȋȇȒȦȌșȘȦ ȏȎ ȉȕȋȢ"

,,. ǱȇȑȕȐ șȏȖ ȎȇȊȗȦȎȔȌȔȏȐ ȔȌȉȕȎȓȕȍȔȕ ȚȘșȗȇȔȏșȣ"

F. ǵȞȌȗȌȋȔȇȦ ȘșȇȋȏȦ ȕȞȏȘșȑȏ – ȜȒȕȗȏȗȕȉȇȔȏȌ.

,.  Ǿșȕ ȕȎȔȇȞȇȌș Ȥșȕ ȉȢȗȇȍȌȔȏȌ"

,,. ǫȒȦ ȞȌȊȕ ȖȗȕȉȕȋȏșȘȦ Ȥșȕș ȖȗȕȝȌȘȘ"

G. ǩ ȔȌȑȕșȕȗȢȜ ȓȌȘșȇȜ ȉ ȋȕȓȇ ȖȕȋȇȧșȘȦ ȉȕȋȇ                                                      

Ș ȞȗȌȎȓȌȗȔȕ ȑȏȘȒȢȓ ȖȗȏȉȑȚȘȕȓ. Ǿșȕ ȓȕȍȔȕ ȋȕȈȇȉȏșȣ ȉ 

șȇȑȚȥ ȉȕȋȚ ȋȒȦ ȘȔȏȍȌȔȏȦ ȚȗȕȉȔȦ ȑȏȘȒȕșȔȕȘșȏ"

e. ǱȇȑȕȐ ȤȒȌȓȌȔș ȉ ȉȏȋȌ ȘȕȒȏ ȏȔȕȊȋȇ ȋȕȈȇȉȒȦȥș ȉ ȉȕȋȚ Ȕȇ ȑȕȔȌȞȔȕȐ Șșȇȋȏȏ Ȍȧ ȕȞȏȘșȑȏ  ȋȒȦ 

ȖȕȋȋȌȗȍȇȔȏȦ ȎȋȕȗȕȉȣȦ ȎȚȈȕȉ"

ȖȌȘȕȑ

ȉȕȋȇ 
Ȕȇ ȉȢȜȕȋȌ

ȊȗȇȉȏȐ

ȉȕȋȇ, ȖȕȘșȚȖȇȥȠȇȦ

ȋȒȦ ȕȞȏȘșȑȏ

ǵȈȘȚȋȏșȌ�

1.  ǱȇȑȕȌ ȗȇȎȒȏȞȏȌ ȔȇȈȒȥȋȇȒȏ ȓȌȍȋȚ 

ȉȎȦșȕȐ ȉȔȇȞȇȒȌ ȎȇȊȗȦȎȔȧȔȔȕȐ ȉȕȋȕȐ ȏ 

ȉȕȋȕȐ�  ȖȕȒȚȞȌȔȔȕȐ Ȕȇ ȎȇȑȒȥȞȏșȌȒȣȔȕȐ 

Șșȇȋȏȏ"

2.  ǴȇȘȑȕȒȣȑȕ ȤțțȌȑșȏȉȔȕȐ ȈȢȒȇ ȈȢ 

țȏȒȣșȗȇȝȏȦ  ȈȌȎ ȖȗȕȉȌȋȌȔȏȦ Șșȇȋȏȏ 

ȑȕȇȊȚȒȦȝȏȏ"

3.  ǱȇȑȏȌ Șșȇȋȏȏ ȖȗȕȝȌȘȘȇ ȕȞȏȘșȑȏ ȉȕȋȢ 

ȓȕȋȌȒȏȗȚȥșȘȦ ȉ ȤșȕȐ ȒȇȈȕȗȇșȕȗȔȕȐ 

ȗȇȈȕșȌ"

4.  ǶȕȞȌȓȚ ȉȕȋȇ ȋȇȍȌ ȖȕȘȒȌ țȏȒȣșȗȇȝȏȏ                          

ȔȌ ȘȞȏșȇȌșȘȦ ȉȘȧ ȌȠȧ ȖȕȒȔȕȘșȣȥ 

ȈȌȎȕȖȇȘȔȕȐ"

5.4 ǶȇȗȔȏȑȕȉȢȌ ȊȇȎȢ ȏ ȊȒȕȈȇȒȣȔȕȌ ȖȕșȌȖȒȌȔȏȌ

ǩ ȖȕȘȒȌȋȔȏȌ ȊȕȋȢ ȉ ȔȌȑȕșȕȗȢȜ ȘșȗȇȔȇȜ ȔȇȈȒȥȋȇȥșȘȦ 

ȘȏȒȣȔȢȌ ȔȇȉȕȋȔȌȔȏȦ, ȇ ȉ ȋȗȚȊȏȜ – ȖȗȕȋȕȒȍȏșȌȒȣȔȢȌ 

ȎȇȘȚȜȏ. ǴȌȘȓȕșȗȦ Ȕȇ șȕ, Ȟșȕ Ȥșȏ ȦȉȒȌȔȏȦ ȖȗȕȏȘȜȕȋȦș 

ȉ ȗȇȎȔȢȜ ȊȌȕȊȗȇțȏȞȌȘȑȏȜ ȕȈȒȇȘșȦȜ, ȕȔȏ ȞȇȘșȕ 

ȘȒȚȞȇȥșȘȦ ȕȋȔȕȉȗȌȓȌȔȔȕ.

ǶȇȗȔȏȑȕȉȢȌ ȊȇȎȢ ȖȕȊȒȕȠȇȥș șȌȖȒȕ ȏȎ ȇșȓȕȘțȌȗȢ ȏ 

ȖȗȌȖȦșȘșȉȚȥș ȗȇȘȖȗȕȘșȗȇȔȌȔȏȥ șȌȖȒȕȉȕȐ ȤȔȌȗȊȏȏ ȉ ȑȕȘȓȕȘ. 

ǳȌȜȇȔȏȎȓ ȋȌȐȘșȉȏȦ ȤșȏȜ ȊȇȎȕȉ ȖȕȑȇȎȇȔ ȔȏȍȌ�

•  ǵ Ȟȧȓ ȘȉȏȋȌșȌȒȣȘșȉȚȌș șȕș țȇȑș� Ȟșȕ 

ȖȗȕșȏȉȕȖȕȒȕȍȔȢȌ Ȗȕ ȘȉȕȌȓȚ ȜȇȗȇȑșȌȗȚ 

ȦȉȒȌȔȏȦ ȖȗȕȏȘȜȕȋȦș ȉ ȗȇȎȔȢȜ ȗȌȊȏȕȔȇȜ"

•  ǱȇȑȕȌ ȉȒȏȦȔȏȌ ȓȕȊȚș ȕȑȇȎȢȉȇșȣ 

șȌȓȖȌȗȇșȚȗȔȢȌ ȏȎȓȌȔȌȔȏȦ ȉ ȇșȓȕȘțȌȗȌ 

Ȕȇ ȉȢȖȇȋȌȔȏȌ ȕȘȇȋȑȕȉ"

•  ǳȕȊȚș Ȓȏ Ȥșȏ ȦȉȒȌȔȏȦ ȈȢșȣ ȘȒȚȞȇȐȔȢȓȏ"

ǩ ȇșȓȕȘțȌȗȌ ȘȕȋȌȗȍȏșȘȦ ȔȌȘȑȕȒȣȑȕ ȖȗȌȋȘșȇȉȏșȌȒȌȐ ȖȇȗȔȏȑȕȉȢȜ ȊȇȎȕȉ. ǹȇȑȏȓȏ ȊȇȎȇȓȏ,

ȔȇȑȇȖȒȏȉȇȥȠȏȓȏȘȦ ȉ ȇșȓȕȘțȌȗȌ ȉ ȗȌȎȚȒȣșȇșȌ ȋȌȦșȌȒȣȔȕȘșȏ ȞȌȒȕȉȌȑȇ, ȦȉȒȦȥșȘȦ  ȉ ȕȘȔȕȉȔȕȓ  

ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ ȏ ȓȌșȇȔ. Ƕȗȏ Ȥșȕȓ ȑȕȒȏȞȌȘșȉȕ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ ȉ ȇșȓȕȘțȌȗȌ ȖȗȌȉȢȟȇȌș 

ȑȕȒȏȞȌȘșȉȕ ȓȌșȇȔȇ. ǳȌȍȋȚ șȌȓ ȘȕȋȌȗȍȇȔȏȌ ȉ ȉȕȎȋȚȜȌ ȑȇȍȋȕȊȕ ȏȎ ȤșȏȜ ȋȉȚȜ ȊȇȎȕȉ ȖȗȕȋȕȒȍȇȌș 

ȔȌȚȑȒȕȔȔȕ ȚȉȌȒȏȞȏȉȇșȣȘȦ� 

– ȚȗȕȉȌȔȣ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ ȌȍȌȊȕȋȔȕ ȖȕȉȢȟȇȌșȘȦ ȉ ȕȘȔȕȉȔȕȓ ȉȘȒȌȋȘșȉȏȌ ȘȍȏȊȇȔȏȦ 

țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ. ǵȈȗȇȎȕȉȇȉȟȏȐȘȦ ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ ȖȕȖȇȋȇȌș ȉ ȇșȓȕȘțȌȗȚ ȏ ȔȌ ȚȒȌșȇȌș ȉ 

ȑȕȘȓȕȘ, ȇ ȉȕȋȇ ȕȑȌȇȔȕȉ ȘȖȕȘȕȈȔȇ ȗȇȘșȉȕȗȏșȣ Ȓȏȟȣ ȔȌȑȕșȕȗȚȥ ȌȊȕ ȞȇȘșȣ.

– ȚȗȕȉȌȔȣ ȓȌșȇȔȇ Ȕȇ ǮȌȓȒȌ ȖȕȉȢȟȇȌșȘȦ ȏȎ-Ȏȇ ȚȉȌȒȏȞȌȔȏȦ ȕȈȡȧȓȕȉ   ȍȏȉȕșȔȕȉȕȋȘșȉȇ ȏ 

ȗȏȘȕȉȕȋȘșȉȇ, ȇ șȇȑȍȌ ȗȕȘșȇ ȞȏȘȒȇ ȘȉȇȒȕȑ.

ǬȘȒȏ ȉ ȇșȓȕȘțȌȗȌ ȈȚȋȚș ȖȕȒȔȕȘșȣȥ ȕșȘȚșȘșȉȕȉȇșȣ ȖȇȗȔȏȑȕȉȢȌ ȊȇȎȢ, Ȥșȕ ȖȗȏȉȌȋȧș ȉ ȔȕȞȔȕȌ 

ȉȗȌȓȦ ȑ ȗȌȎȑȕȓȚ ȘȔȏȍȌȔȏȥ șȌȓȖȌȗȇșȚȗȢ Ț  ȎȌȓȔȕȐ ȖȕȉȌȗȜȔȕȘșȏ ȏ, ȑȇȑ ȘȒȌȋȘșȉȏȌ, ȑ 

ȏȘȞȌȎȔȕȉȌȔȏȥ ȍȏȎȔȏ Ȕȇ ǮȌȓȒȌ. ǩ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȓȔȕȊȏȌ ȚȞȧȔȢȌ Ȉȣȥș șȗȌȉȕȊȚ Ȗȕ ȖȕȉȕȋȚ 

ȊȒȕȈȇȒȣȔȕȊȕ ȖȕșȌȖȒȌȔȏȦ, ȉȢȎȉȇȔȔȕȊȕ ȎȔȇȞȏșȌȒȣȔȢȓ ȚȉȌȒȏȞȌȔȏȌȓ ȘȕȋȌȗȍȇȔȏȦ ȖȇȗȔȏȑȕȉȢȜ 

ȊȇȎȕȉ ȉ ȇșȓȕȘțȌȗȌ.

1. ǸȕȒȔȝȌ ȏȎȒȚȞȇȌș ȤȔȌȗȊȏȥ ȉ ȉȏȋȌ ȘȉȌșȇ ȏ 

ȚȒȣșȗȇțȏȕȒȌșȕȉȢȜ (Ǻǻ) ȒȚȞȌȐ.

2. Ȅșȏ ȒȚȞȏ ȔȇȊȗȌȉȇȥș ȖȕȉȌȗȜȔȕȘșȣ ǮȌȓȒȏ, 

ȖȕȘȒȌ ȞȌȊȕ ǮȌȓȒȦ ȞȇȘșȣ  ȤȔȌȗȊȏȏ 

ȉȕȎȉȗȇȠȇȌș ȕȈȗȇșȔȕ ȉ ȉȏȋȌ șȌȖȒȇ.

3. ǾȇȘșȣ ȤșȕȊȕ șȌȖȒȇ ȏȎȒȚȞȇȌșȘȦ ȏȎ 

ȇșȓȕȘțȌȗȢ ȉ ȑȕȘȓȕȘ.

4. ǾȇȘșȣ șȌȖȒȇ ȖȕȊȒȕȠȇȌșȘȦ ȖȇȗȔȏȑȕȉȢȓȏ ȊȇȎȇȓȏ, 

ȘȕȋȌȗȍȇȠȏȓȏȘȦ ȉ ȇșȓȕȘțȌȗȌ. ǩȘȒȌȋȘșȉȏȌ ȤșȕȊȕ 

ȉȕȎȋȚȜ ȏ ȖȕȉȌȗȜȔȕȘșȣ ǮȌȓȒȏ ȔȇȊȗȌȉȇȥșȘȦ.

<eU

ȇȗȌțȘȕȓșȇ

ȊȒȕȈȇȒȣȔȕȌ ȖȕșȌȖȒȌȔȏȌ, 
ȖȇȗȔȏȑȕȉȢȌ ȊȇȎȢ, 
ȏȎȓȌȔȌȔȏȌ ȑȒȏȓȇșȇ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,

���ǸȓȌȟȇșȣ�Ș�ȖȌȘȑȕȓ

���ǵȘșȇȉȏșȣ�ȉ�ȖȕȑȕȌ

���ǫȕȈȇȉȏșȣ�ȑȉȇȘȝȢ

���ǻȏȒȣșȗȕȉȇșȣ

ǱȕȇȊȚȒȦȝȏȦ ǻȏȒȣșȗȇȝȏȦǵȘȇȍȋȌȔȏȌ
ǮȇȊȗȦȎȔȧȔȔȇȦ 
ȉȕȋȇ
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Проверьте полученные знания

Ǵȇ ȖȗȏȉȌȋȧȔȔȕȐ ȔȏȍȌ ȘȜȌȓȌ ȖȕȑȇȎȇȔȇ ȕȋȔȇ ȏȎ ȘșȇȋȏȐ ȕȞȏȘșȑȏ, ȖȗȕȉȕȋȏȓȢȜ ȋȒȦ ȖȕȋȊȕșȕȉȑȏ ȉȕȋȢ ȑ 

ȖȕȋȇȞȌ Ȗȕ ȉȕȋȕȖȗȕȉȕȋȚ ȉ ȍȏȒȢȌ ȋȕȓȇ.

Проверьте полученные знания

1. ǩ ȑȇȑȏȜ ȝȌȒȦȜ Ȕȇ ȉȕȋȕȕȞȏȘșȔȢȜ ȘȕȕȗȚȍȌȔȏȦȜ ȏȘȖȕȒȣȎȚȥșȘȦ ȑȕȇȊȚȒȦȔșȢ"

2. ǶȕȞȌȓȚ ȋȕȈȇȉȒȌȔȏȌ ȜȒȕȗȇ ȉ ȉȕȋȚ ȦȉȒȦȌșȘȦ ȉȌȘȣȓȇ ȉȇȍȔȕȐ ȘșȇȋȏȌȐ Ȍȧ ȕȞȏȘșȑȏ"

3. ǩ ȔȌȑȕșȕȗȢȜ ȘȒȚȞȇȦȜ ȉȕȋȇ ȓȕȍȌș ȈȢșȣ ȉȗȌȋȔȇ ȋȇȍȌ ȖȕȘȒȌ ȕȞȏȘșȑȏ. ǵȈȡȦȘȔȏșȌ, ȖȕȞȌȓȚ.

4. ǶȗȌȋȘșȇȉȣșȌ, Ȟșȕ ȉȇȓ ȔȚȍȔȇ ȖȏșȣȌȉȇȦ ȉȕȋȇ, Ȕȕ ȉ ȉȇȟȌȓ ȗȇȐȕȔȌ ȋȕȘșȚȖȔȇ șȕȒȣȑȕ ȎȇȊȗȦȎȔȧȔȔȇȦ ȗȌȞȔȇȦ 

ȉȕȋȇ. Ǿșȕ ȈȢ ȉȢ ȘȋȌȒȇȒȏ, ȞșȕȈȢ ȕȞȏȘșȏșȣ ȤșȚ ȉȕȋȚ"

a. ǱȇȑȕȐ ȖȗȕȝȌȘȘ ȖȗȌȋȘșȇȉȒȌȔ Ȕȇ ȘȜȌȓȌ"

E. ǩ ȜȕȋȌ ȋȇȔȔȕȊȕ ȖȗȕȝȌȘȘȇ�

,. ǱȇȑȕȐ șȏȖ ȎȇȊȗȦȎȔȌȔȏȐ ȚȋȇȒȦȌșȘȦ ȏȎ ȉȕȋȢ"

,,. ǱȇȑȕȐ șȏȖ ȎȇȊȗȦȎȔȌȔȏȐ ȔȌȉȕȎȓȕȍȔȕ ȚȘșȗȇȔȏșȣ"

F. ǵȞȌȗȌȋȔȇȦ ȘșȇȋȏȦ ȕȞȏȘșȑȏ – ȜȒȕȗȏȗȕȉȇȔȏȌ.

,.  Ǿșȕ ȕȎȔȇȞȇȌș Ȥșȕ ȉȢȗȇȍȌȔȏȌ"

,,. ǫȒȦ ȞȌȊȕ ȖȗȕȉȕȋȏșȘȦ Ȥșȕș ȖȗȕȝȌȘȘ"

G. ǩ ȔȌȑȕșȕȗȢȜ ȓȌȘșȇȜ ȉ ȋȕȓȇ ȖȕȋȇȧșȘȦ ȉȕȋȇ                                                      

Ș ȞȗȌȎȓȌȗȔȕ ȑȏȘȒȢȓ ȖȗȏȉȑȚȘȕȓ. Ǿșȕ ȓȕȍȔȕ ȋȕȈȇȉȏșȣ ȉ 

șȇȑȚȥ ȉȕȋȚ ȋȒȦ ȘȔȏȍȌȔȏȦ ȚȗȕȉȔȦ ȑȏȘȒȕșȔȕȘșȏ"

e. ǱȇȑȕȐ ȤȒȌȓȌȔș ȉ ȉȏȋȌ ȘȕȒȏ ȏȔȕȊȋȇ ȋȕȈȇȉȒȦȥș ȉ ȉȕȋȚ Ȕȇ ȑȕȔȌȞȔȕȐ Șșȇȋȏȏ Ȍȧ ȕȞȏȘșȑȏ  ȋȒȦ 

ȖȕȋȋȌȗȍȇȔȏȦ ȎȋȕȗȕȉȣȦ ȎȚȈȕȉ"

ȖȌȘȕȑ

ȉȕȋȇ 
Ȕȇ ȉȢȜȕȋȌ

ȊȗȇȉȏȐ

ȉȕȋȇ, ȖȕȘșȚȖȇȥȠȇȦ

ȋȒȦ ȕȞȏȘșȑȏ

ǵȈȘȚȋȏșȌ�

1.  ǱȇȑȕȌ ȗȇȎȒȏȞȏȌ ȔȇȈȒȥȋȇȒȏ ȓȌȍȋȚ 

ȉȎȦșȕȐ ȉȔȇȞȇȒȌ ȎȇȊȗȦȎȔȧȔȔȕȐ ȉȕȋȕȐ ȏ 

ȉȕȋȕȐ�  ȖȕȒȚȞȌȔȔȕȐ Ȕȇ ȎȇȑȒȥȞȏșȌȒȣȔȕȐ 

Șșȇȋȏȏ"

2.  ǴȇȘȑȕȒȣȑȕ ȤțțȌȑșȏȉȔȕȐ ȈȢȒȇ ȈȢ 

țȏȒȣșȗȇȝȏȦ  ȈȌȎ ȖȗȕȉȌȋȌȔȏȦ Șșȇȋȏȏ 

ȑȕȇȊȚȒȦȝȏȏ"

3.  ǱȇȑȏȌ Șșȇȋȏȏ ȖȗȕȝȌȘȘȇ ȕȞȏȘșȑȏ ȉȕȋȢ 

ȓȕȋȌȒȏȗȚȥșȘȦ ȉ ȤșȕȐ ȒȇȈȕȗȇșȕȗȔȕȐ 

ȗȇȈȕșȌ"

4.  ǶȕȞȌȓȚ ȉȕȋȇ ȋȇȍȌ ȖȕȘȒȌ țȏȒȣșȗȇȝȏȏ                          

ȔȌ ȘȞȏșȇȌșȘȦ ȉȘȧ ȌȠȧ ȖȕȒȔȕȘșȣȥ 

ȈȌȎȕȖȇȘȔȕȐ"

5.4 ǶȇȗȔȏȑȕȉȢȌ ȊȇȎȢ ȏ ȊȒȕȈȇȒȣȔȕȌ ȖȕșȌȖȒȌȔȏȌ

ǩ ȖȕȘȒȌȋȔȏȌ ȊȕȋȢ ȉ ȔȌȑȕșȕȗȢȜ ȘșȗȇȔȇȜ ȔȇȈȒȥȋȇȥșȘȦ 

ȘȏȒȣȔȢȌ ȔȇȉȕȋȔȌȔȏȦ, ȇ ȉ ȋȗȚȊȏȜ – ȖȗȕȋȕȒȍȏșȌȒȣȔȢȌ 

ȎȇȘȚȜȏ. ǴȌȘȓȕșȗȦ Ȕȇ șȕ, Ȟșȕ Ȥșȏ ȦȉȒȌȔȏȦ ȖȗȕȏȘȜȕȋȦș 

ȉ ȗȇȎȔȢȜ ȊȌȕȊȗȇțȏȞȌȘȑȏȜ ȕȈȒȇȘșȦȜ, ȕȔȏ ȞȇȘșȕ 

ȘȒȚȞȇȥșȘȦ ȕȋȔȕȉȗȌȓȌȔȔȕ.

ǶȇȗȔȏȑȕȉȢȌ ȊȇȎȢ ȖȕȊȒȕȠȇȥș șȌȖȒȕ ȏȎ ȇșȓȕȘțȌȗȢ ȏ 

ȖȗȌȖȦșȘșȉȚȥș ȗȇȘȖȗȕȘșȗȇȔȌȔȏȥ șȌȖȒȕȉȕȐ ȤȔȌȗȊȏȏ ȉ ȑȕȘȓȕȘ. 

ǳȌȜȇȔȏȎȓ ȋȌȐȘșȉȏȦ ȤșȏȜ ȊȇȎȕȉ ȖȕȑȇȎȇȔ ȔȏȍȌ�

•  ǵ Ȟȧȓ ȘȉȏȋȌșȌȒȣȘșȉȚȌș șȕș țȇȑș� Ȟșȕ 

ȖȗȕșȏȉȕȖȕȒȕȍȔȢȌ Ȗȕ ȘȉȕȌȓȚ ȜȇȗȇȑșȌȗȚ 

ȦȉȒȌȔȏȦ ȖȗȕȏȘȜȕȋȦș ȉ ȗȇȎȔȢȜ ȗȌȊȏȕȔȇȜ"

•  ǱȇȑȕȌ ȉȒȏȦȔȏȌ ȓȕȊȚș ȕȑȇȎȢȉȇșȣ 

șȌȓȖȌȗȇșȚȗȔȢȌ ȏȎȓȌȔȌȔȏȦ ȉ ȇșȓȕȘțȌȗȌ 

Ȕȇ ȉȢȖȇȋȌȔȏȌ ȕȘȇȋȑȕȉ"

•  ǳȕȊȚș Ȓȏ Ȥșȏ ȦȉȒȌȔȏȦ ȈȢșȣ ȘȒȚȞȇȐȔȢȓȏ"

ǩ ȇșȓȕȘțȌȗȌ ȘȕȋȌȗȍȏșȘȦ ȔȌȘȑȕȒȣȑȕ ȖȗȌȋȘșȇȉȏșȌȒȌȐ ȖȇȗȔȏȑȕȉȢȜ ȊȇȎȕȉ. ǹȇȑȏȓȏ ȊȇȎȇȓȏ,

ȔȇȑȇȖȒȏȉȇȥȠȏȓȏȘȦ ȉ ȇșȓȕȘțȌȗȌ ȉ ȗȌȎȚȒȣșȇșȌ ȋȌȦșȌȒȣȔȕȘșȏ ȞȌȒȕȉȌȑȇ, ȦȉȒȦȥșȘȦ  ȉ ȕȘȔȕȉȔȕȓ  

ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ ȏ ȓȌșȇȔ. Ƕȗȏ Ȥșȕȓ ȑȕȒȏȞȌȘșȉȕ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ ȉ ȇșȓȕȘțȌȗȌ ȖȗȌȉȢȟȇȌș 

ȑȕȒȏȞȌȘșȉȕ ȓȌșȇȔȇ. ǳȌȍȋȚ șȌȓ ȘȕȋȌȗȍȇȔȏȌ ȉ ȉȕȎȋȚȜȌ ȑȇȍȋȕȊȕ ȏȎ ȤșȏȜ ȋȉȚȜ ȊȇȎȕȉ ȖȗȕȋȕȒȍȇȌș 

ȔȌȚȑȒȕȔȔȕ ȚȉȌȒȏȞȏȉȇșȣȘȦ� 

– ȚȗȕȉȌȔȣ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ ȌȍȌȊȕȋȔȕ ȖȕȉȢȟȇȌșȘȦ ȉ ȕȘȔȕȉȔȕȓ ȉȘȒȌȋȘșȉȏȌ ȘȍȏȊȇȔȏȦ 

țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ. ǵȈȗȇȎȕȉȇȉȟȏȐȘȦ ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ ȖȕȖȇȋȇȌș ȉ ȇșȓȕȘțȌȗȚ ȏ ȔȌ ȚȒȌșȇȌș ȉ 

ȑȕȘȓȕȘ, ȇ ȉȕȋȇ ȕȑȌȇȔȕȉ ȘȖȕȘȕȈȔȇ ȗȇȘșȉȕȗȏșȣ Ȓȏȟȣ ȔȌȑȕșȕȗȚȥ ȌȊȕ ȞȇȘșȣ.

– ȚȗȕȉȌȔȣ ȓȌșȇȔȇ Ȕȇ ǮȌȓȒȌ ȖȕȉȢȟȇȌșȘȦ ȏȎ-Ȏȇ ȚȉȌȒȏȞȌȔȏȦ ȕȈȡȧȓȕȉ   ȍȏȉȕșȔȕȉȕȋȘșȉȇ ȏ 

ȗȏȘȕȉȕȋȘșȉȇ, ȇ șȇȑȍȌ ȗȕȘșȇ ȞȏȘȒȇ ȘȉȇȒȕȑ.

ǬȘȒȏ ȉ ȇșȓȕȘțȌȗȌ ȈȚȋȚș ȖȕȒȔȕȘșȣȥ ȕșȘȚșȘșȉȕȉȇșȣ ȖȇȗȔȏȑȕȉȢȌ ȊȇȎȢ, Ȥșȕ ȖȗȏȉȌȋȧș ȉ ȔȕȞȔȕȌ 

ȉȗȌȓȦ ȑ ȗȌȎȑȕȓȚ ȘȔȏȍȌȔȏȥ șȌȓȖȌȗȇșȚȗȢ Ț  ȎȌȓȔȕȐ ȖȕȉȌȗȜȔȕȘșȏ ȏ, ȑȇȑ ȘȒȌȋȘșȉȏȌ, ȑ 

ȏȘȞȌȎȔȕȉȌȔȏȥ ȍȏȎȔȏ Ȕȇ ǮȌȓȒȌ. ǩ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȓȔȕȊȏȌ ȚȞȧȔȢȌ Ȉȣȥș șȗȌȉȕȊȚ Ȗȕ ȖȕȉȕȋȚ 

ȊȒȕȈȇȒȣȔȕȊȕ ȖȕșȌȖȒȌȔȏȦ, ȉȢȎȉȇȔȔȕȊȕ ȎȔȇȞȏșȌȒȣȔȢȓ ȚȉȌȒȏȞȌȔȏȌȓ ȘȕȋȌȗȍȇȔȏȦ ȖȇȗȔȏȑȕȉȢȜ 

ȊȇȎȕȉ ȉ ȇșȓȕȘțȌȗȌ.

1. ǸȕȒȔȝȌ ȏȎȒȚȞȇȌș ȤȔȌȗȊȏȥ ȉ ȉȏȋȌ ȘȉȌșȇ ȏ 

ȚȒȣșȗȇțȏȕȒȌșȕȉȢȜ (Ǻǻ) ȒȚȞȌȐ.

2. Ȅșȏ ȒȚȞȏ ȔȇȊȗȌȉȇȥș ȖȕȉȌȗȜȔȕȘșȣ ǮȌȓȒȏ, 

ȖȕȘȒȌ ȞȌȊȕ ǮȌȓȒȦ ȞȇȘșȣ  ȤȔȌȗȊȏȏ 

ȉȕȎȉȗȇȠȇȌș ȕȈȗȇșȔȕ ȉ ȉȏȋȌ șȌȖȒȇ.

3. ǾȇȘșȣ ȤșȕȊȕ șȌȖȒȇ ȏȎȒȚȞȇȌșȘȦ ȏȎ 

ȇșȓȕȘțȌȗȢ ȉ ȑȕȘȓȕȘ.

4. ǾȇȘșȣ șȌȖȒȇ ȖȕȊȒȕȠȇȌșȘȦ ȖȇȗȔȏȑȕȉȢȓȏ ȊȇȎȇȓȏ, 

ȘȕȋȌȗȍȇȠȏȓȏȘȦ ȉ ȇșȓȕȘțȌȗȌ. ǩȘȒȌȋȘșȉȏȌ ȤșȕȊȕ 

ȉȕȎȋȚȜ ȏ ȖȕȉȌȗȜȔȕȘșȣ ǮȌȓȒȏ ȔȇȊȗȌȉȇȥșȘȦ.

<eU

ȇȗȌțȘȕȓșȇ

ȊȒȕȈȇȒȣȔȕȌ ȖȕșȌȖȒȌȔȏȌ, 
ȖȇȗȔȏȑȕȉȢȌ ȊȇȎȢ, 
ȏȎȓȌȔȌȔȏȌ ȑȒȏȓȇșȇ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,

���ǸȓȌȟȇșȣ�Ș�ȖȌȘȑȕȓ

���ǵȘșȇȉȏșȣ�ȉ�ȖȕȑȕȌ

���ǫȕȈȇȉȏșȣ�ȑȉȇȘȝȢ

���ǻȏȒȣșȗȕȉȇșȣ

ǱȕȇȊȚȒȦȝȏȦ ǻȏȒȣșȗȇȝȏȦǵȘȇȍȋȌȔȏȌ
ǮȇȊȗȦȎȔȧȔȔȇȦ 
ȉȕȋȇ



ǪȒȕȈȇȒȣȔȕȌ ȖȕșȌȖȒȌȔȏȌ

ǶȗȕȉȌȋȧȔȔȢȌ ȏȎȓȌȗȌȔȏȦ ȖȕȑȇȎȢȉȇȥș, Ȟșȕ ȘȗȌȋȔȦȦ șȌȓȖȌȗȇșȚȗȇ Ȕȇ ǮȌȓȒȌ 

ȖȕȉȢȟȇȌșȘȦ ȏȎ Ȋȕȋȇ ȉ Ȋȕȋ. Ȅșȕș ȖȗȕȝȌȘȘ ȔȇȎȢȉȇȌșȘȦ ȊȒȕȈȇȒȣȔȢȓ ȖȕșȌȖȒȌȔȏȌȓ ȏ 

ȦȉȒȦȌșȘȦ ȕȋȔȕȐ ȏȎ ȊȒȇȉȔȢȜ ȤȑȕȒȕȊȏȞȌȘȑȏȜ ȖȗȕȈȒȌȓ, ȉȕȒȔȚȥȠȏȜ ȞȌȒȕȉȌȞȌȘșȉȕ  ȉ 

ȔȇȟȌ ȉȗȌȓȦ. ǷȦȋ ȚȞȧȔȢȜ ȕȝȌȔȏȉȇȥș ȊȒȕȈȇȒȣȔȕȌ ȖȕșȌȖȒȌȔȏȌ ȑȇȑ ȖȗȕȋȕȒȍȌȔȏȌ 

ȌȘșȌȘșȉȌȔȔȢȜ ȑȒȏȓȇșȏȞȌȘȑȏȜ ȏȎȓȌȔȌȔȏȐ, ȑȕșȕȗȢȌ ȔȇȈȒȥȋȇȒȏȘȣ ȏ ȉ 

ȖȗȌȋȟȌȘșȉȚȥȠȏȌ ȖȌȗȏȕȋȢ ȏȘșȕȗȏȏ ǮȌȓȒȏ. ǵȋȔȇȑȕ ȟȏȗȕȑȕȓȇȘȟșȇȈȔȢȌ 

ȏȘȘȒȌȋȕȉȇȔȏȦ ȏ ȋȕȒȊȕȘȗȕȞȔȢȌ ȔȇȈȒȥȋȌȔȏȦ, ȖȗȕȉȌȋȧȔȔȢȌ ȓȔȕȊȏȓȏ ȚȞȧȔȢȓȏ ȏȎ 

ȗȇȎȔȢȜ ȘșȗȇȔ ȓȏȗȇ, ȖȕȑȇȎȇȒȏ, Ȟșȕ ȕȘȔȕȉȔȕȐ ȖȗȏȞȏȔȕȐ ȔȢȔȌȟȔȌȊȕ ȖȕșȌȖȒȌȔȏȦ 

ȦȉȒȦȌșȘȦ ȚȉȌȒȏȞȌȔȏȌ ȑȕȒȏȞȌȘșȉȇ ȖȇȗȔȏȑȕȉȢȜ ȊȇȎȕȉ, ȉȢȈȗȇȘȢȉȇȌȓȢȜ ȉ ȇșȓȕȘțȌȗȚ 

ȉ ȗȌȎȚȒȣșȇșȌ ȞȌȒȕȉȌȞȌȘȑȕȐ ȋȌȦșȌȒȣȔȕȘșȏ.

ǺȞȧȔȢȌ ȕșȓȌșȏȒȏ, Ȟșȕ ȕȘȔȕȉȔȢȓ țȇȑșȕȗȕȓ ȘȗȌȋȏ ȖȇȗȔȏȑȕȉȢȜ ȊȇȎȕȉ ȦȉȒȦȌșȘȦ 

ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ. Ȅșȕ ȘȉȦȎȇȔȕ Ș șȌȓ, Ȟșȕ ȘȍȏȊȇȔȏȌ țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ ȉ 

ȈȕȒȣȟȏȜ ȓȇȘȟșȇȈȇȜ, ȔȇȞȇȉȟȌȌȘȦ ȉȕ 

ȉȗȌȓȌȔȇ ȖȗȕȓȢȟȒȌȔȔȕȐ ȗȌȉȕȒȥȝȏȏ, 

ȖȗȏȉȌȒȕ ȑ ȈȢȘșȗȕȓȚ ȚȉȌȒȏȞȌȔȏȥ 

ȑȕȒȏȞȌȘșȉȇ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ 

ȇșȓȕȘțȌȗȌ. Ǫȗȇțȏȑ ȖȕȉȢȟȌȔȏȦ Șȕ 

ȉȗȌȓȌȔȌȓ ȘȗȌȋȔȌȐ ȊȒȕȈȇȒȣȔȕȐ 

șȌȓȖȌȗȇșȚȗȢ Ȝȕȗȕȟȕ ȑȕȗȗȌȒȏȗȚȌș Ș 

Ȋȗȇțȏȑȕȓ ȖȕȉȢȟȌȔȏȦ ȚȗȕȉȔȦ ȋȏȕȑȘȏȋȇ 

ȚȊȒȌȗȕȋȇ. 

Ȅșȕ ȘȕȕșȉȌșȘșȉȏȌ ȋȕȑȇȎȢȉȇȌș, Ȟșȕ ȋȏȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ ȕȈȒȇȋȇȌș ȘȖȕȘȕȈȔȕȘșȣȥ 

ȖȕȊȒȕȠȇșȣ șȌȖȒȕ ȏ ȚȋȌȗȍȏȉȇșȣ ȌȊȕ ȉ 

ȇșȓȕȘțȌȗȌ, ȇ Ȥșȕ, ȉ Șȉȕȥ ȕȞȌȗȌȋȣ, 

ȕȑȇȎȢȉȇȌș ȖȗȦȓȕȌ ȉȕȎȋȌȐȘșȉȏȌ Ȕȇ 

ȑȒȏȓȇșȏȞȌȘȑȚȥ ȘȏȘșȌȓȚ. ǩ ȗȌȎȚȒȣșȇșȌ 

ȖȕȉȢȟȇȌșȘȦ șȌȓȖȌȗȇșȚȗȇ Ț ȖȕȉȌȗȜȔȕȘșȏ 

ǮȌȓȒȏ,  ȔȇȗȚȟȇȌșȘȦ ȑȒȏȓȇșȏȞȌȘȑȏȐ 

ȈȇȒȇȔȘ ȏ, ȑȇȑ ȘȒȌȋȘșȉȏȌ, ȉȕȎȔȏȑȇȥș 

ȗȇȎȒȏȞȔȢȌ ȤȑȕȒȕȊȏȞȌȘȑȏȌ ȖȗȕȈȒȌȓȢ.

ǯȎȓȌȔȌȔȏȌ ȑȒȏȓȇșȇ

ǹȌȓȖȌȗȇșȚȗȇ ȉȕȎȋȚȜȇ ȕȑȇȎȢȉȇȌș ȔȌȖȕȘȗȌȋȘșȉȌȔȔȕȌ ȉȒȏȦȔȏȌ Ȕȇ ȑȕȒȏȞȌȘșȉȕ 

ȕȘȇȋȑȕȉ, țȕȗȓȏȗȕȉȇȔȏȌ ȕȈȒȇȞȔȕȊȕ Ȗȕȑȗȕȉȇ, Ȕȇ ȔȇȖȗȇȉȒȌȔȏȌ ȏ ȘȑȕȗȕȘșȣ ȉȌșȗȇ. 

ǶȕȤșȕȓȚ Ș ȖȕȉȢȟȌȔȏȌȓ ȘȗȌȋȔȌȐ șȌȓȖȌȗȇșȚȗȢ ȖȗȕȏȘȜȕȋȦș ȗȇȎȒȏȞȔȢȌ ȏȎȓȌȔȌȔȏȦ ȉ 

ȑȒȏȓȇșȏȞȌȘȑȕȐ ȘȏȘșȌȓȌ ǮȌȓȒȏ, ȇ ȉ ȗȇȎȔȢȜ ȗȌȊȏȕȔȇȜ ȓȏȗȇ ȏȎȓȌȔȦȥșȘȦ ȏȜ 

ȑȒȏȓȇșȏȞȌȘȑȏȌ ȜȇȗȇȑșȌȗȏȘșȏȑȏ. 

ǶȕȉȢȟȌȔȏȌ șȌȓȖȌȗȇșȚȗȢ ȏȎȓȌȔȦȌș ȋȉȏȍȌȔȏȌ ȉȕȎȋȚȟȔȢȜ ȓȇȘȘ ȉ ȇșȓȕȘțȌȗȌ, 

ȗȇȘȖȗȌȋȌȒȌȔȏȌ ȉȒȇȍȔȕȘșȏ ȏ ȗȌȍȏȓ ȉȢȖȇȋȌȔȏȦ ȕȘȇȋȑȕȉ, Ȟșȕ Ȗȗȏȉȕȋȏș ȑ ȎȇȘȚȜȌ ȉ 

ȕȋȔȏȜ ȗȇȐȕȔȇȜ ǮȌȓȒȏ ȏ ȕȈȏȒȣȔȢȓ ȕȘȇȋȑȇȓ ȉ ȋȗȚȊȏȜ. ǾșȕȈȢ ȕȖȗȌȋȌȒȏșȣ, ȑ ȑȇȑȏȓ 

ȖȕȘȒȌȋȘșȉȏȦȓ ȓȕȊȚș ȖȗȏȉȌȘșȏ Ȥșȏ ȏȎȓȌȔȌȔȏȦ ȉ ȈȚȋȚȠȌȓ, ȚȞȧȔȢȌ ȏȘȖȕȒȣȎȚȥș 

ȑȕȓȖȣȥșȌȗȔȢȌ ȓȕȋȌȒȏ. Ƕȗȏ ȖȗȏȓȌȔȌȔȏȏ ȤșȏȜ ȓȕȋȌȒȌȐ ȘȕȎȋȇȥșȘȦ ȗȇȎȒȏȞȔȢȌ 

ȘȝȌȔȇȗȏȏ, ȚȞȏșȢȉȇȥȠȏȌ ȘȒȕȍȔȢȌ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȓȌȍȋȚ ȇșȓȕȘțȌȗȕȐ, ȕȑȌȇȔȕȓ ȏ 

ȖȕȉȌȗȜȔȕȘșȣȥ ȘȚȟȏ. ǶȕȘȑȕȒȣȑȚ ȉȎȇȏȓȕȘȉȦȎȣ ȓȌȍȋȚ ȖȕȊȕȋȔȢȓȏ ȖȗȕȝȌȘȘȇȓȏ, 

țȕȗȓȏȗȕȉȇȔȏȌȓ ȕȈȒȇȑȕȉ ȏ ȕȑȌȇȔȘȑȏȓȏ șȌȞȌȔȏȦȓȏ ȋȕ ȑȕȔȝȇ ȔȌ ȏȎȚȞȌȔȇ, 

ȘȚȠȌȘșȉȚȥȠȏȌ ȘȌȊȕȋȔȦ ȓȕȋȌȒȏ ȔȌ ȖȕȎȉȕȒȦȥș Ș ȉȢȘȕȑȕȐ șȕȞȔȕȘșȣȥ 

ȖȗȕȊȔȕȎȏȗȕȉȇșȣ ȉȘȌ ȉȕȎȓȕȍȔȢȌ ȏȎȓȌȔȌȔȏȦ, ȕȋȔȇȑȕ Ȕȇ ȏȜ ȕȘȔȕȉȇȔȏȏ ȓȕȍȔȕ 

ȘȋȌȒȇșȣ ȘȒȌȋȚȥȠȏȌ ȉȢȉȕȋȢ�

• ȔȌȑȕșȕȗȢȌ ȗȇȐȕȔȢ, ȊȋȌ ȉ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȉȢȖȇȋȇȌș ȓȔȕȊȕ ȕȘȇȋȑȕȉ, ȘșȇȔȚș 

ȎȇȘȚȟȒȏȉȢȓȏ, șȕȊȋȇ ȑȇȑ ȉ ȋȗȚȊȏȜ ȗȇȐȕȔȇȜ ȑȕȒȏȞȌȘșȉȕ ȕȘȇȋȑȕȉ ȎȔȇȞȏșȌȒȣȔȕ 

ȚȉȌȒȏȞȏșȘȦ�

• șȇȦȔȏȌ ȒȌȋȔȏȑȕȉ ȉ ǧȗȑșȏȑȌ ȏ ǧȔșȇȗȑșȏȋȌ ȖȗȏȉȌȋȧș ȑ ȖȕȉȢȟȌȔȏȥ ȚȗȕȉȔȦ 

ȓȕȗȦ, ȏ ȖȗȏȈȗȌȍȔȢȌ ȘșȗȇȔȢ ȕȑȇȍȚșȘȦ Ȗȕȋ ȚȊȗȕȎȕȐ ȔȇȉȕȋȔȌȔȏȐ�

• ȟșȕȗȓȢ, ȔȇȉȕȋȔȌȔȏȦ ȏ ȒȌȘȔȢȌ ȖȕȍȇȗȢ ȈȚȋȚș ȖȗȕȏȘȜȕȋȏșȣ ȞȇȠȌ ȏ ȔȕȘȏșȣ 

ȈȕȒȌȌ ȏȔșȌȔȘȏȉȔȢȐ ȜȇȗȇȑșȌȗ�

• ȉȏȋȢ ȍȏȉȕșȔȢȜ, ȔȌ ȘȖȕȘȕȈȔȢȌ ȇȋȇȖșȏȗȕȉȇșȣȘȦ ȑ ȏȎȓȌȔȌȔȏȥ ȑȒȏȓȇșȇ, ȉȢȓȗȚș�

• ȚȘȏȒȌȔȏȌ ȎȇȘȚȜȏ ȖȗȏȉȌȋȧș ȑ ȊȕȒȕȋȚ, ȉ ȗȌȎȚȒȣșȇșȌ ȞȌȊȕ ȉȘȧ ȈȕȒȣȟȌ ȒȥȋȌȐ ȈȚȋȚș 

Șșȗȇȋȇșȣ ȕș ȔȌȋȕȌȋȇȔȏȦ.
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ǯȎȓȌȔȌȔȏȌ ȑȕȒȏȞȌȘșȉȇ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ 

ȏ ȘȗȌȋȔȌȐ ȊȒȕȈȇȒȣȔȕȐ șȌȓȖȌȗȇșȚȗȢ.

ǱȕȒȏȞȌȘșȉȕ

COࢧ ȉ ȇșȓȕȘțȌȗȌ� 

ȞȇȘșȌȐ 

Ȕȇ ȓȏȒȒȏȕȔ 

ǸȗȌȋȔȦȦ

ȊȒȕȈȇȒȣȔȇȦ 

șȌȓȖȌȗȇșȚȗȇ 

(ȖȗȏȈȒȏȎȏșȌȒȣȔȕ), 

1880 1900 1920 1940 1960 1980 2000

14,6

14,2

13,8

13,4

380

340

300

ǴȇȈȒȥȋȌȔȏȌ ȖȇȗȔȏȑȕȉȕȊȕ ȤțțȌȑșȇ

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȖȗȕȎȗȇȞȔȢȐ ȖȒȇȘșȏȑȕȉȢȐ ȘșȇȑȇȔ ȏȒȏ ȈȇȔȑȇ, șȌȗȓȕȓȌșȗ, ȖȏșȣȌȉȇȦ Șȕȋȇ 

(NaHCO₃), ȚȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ, ȘȉȌȞȇ ȏȒȏ ȔȇȘșȕȒȣȔȇȦ ȒȇȓȖȇ (ȏȘșȕȞȔȏȑ șȌȖȒȇ), ȘȌȑȚȔȋȕȓȌȗ.
Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǺȈȌȋȏșȌȘȣ, Ȟșȕ ȕȈȇ ȘȕȘȚȋȇ ȕȋȏȔȇȑȕȉȕȊȕ ȕȈȡȧȓȇ ȎȇȖȕȒȔȌȔȢ ȉȕȎȋȚȜȕȓ Ȗȗȏ ȑȕȓȔȇșȔȕȐ 

șȌȓȖȌȗȇșȚȗȌ, ȏ ȖȕȓȌȘșȏșȌ ȉ ȑȇȍȋȢȐ ȘȕȘȚȋ șȌȗȓȕȓȌșȗ.
ǿȇȊ 2. ǶȌȗȉȢȐ ȘȕȘȚȋ ȕȘșȇȉȣșȌ ȈȌȎ ȏȎȓȌȔȌȔȏȐ. ǩȕ ȉșȕȗȕȐ ȘȕȘȚȋ ȉȘȢȖȣșȌ ȔȌȈȕȒȣȟȕȌ ȑȕȒȏȞȌȘșȉȕ 

ȖȏȠȌȉȕȐ ȘȕȋȢ, ȋȕȈȇȉȣșȌ ȑ ȔȌȐ ȚȑȘȚȘȔȚȥ ȑȏȘȒȕșȚ ȋȒȦ ȕȈȗȇȎȕȉȇȔȏȦ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏ ȘȗȇȎȚ ȍȌ 

ȎȇȑȗȕȐșȌ ȘȕȘȚȋ.

ǿȇȊ 3. ǶȕȓȌȘșȏșȌ ȕȈȇ ȘȕȘȚȋȇ ȖȌȗȌȋ ȘȉȌȞȕȐ ȏȒȏ ȒȇȓȖȕȐ Ȕȇ ȗȇȉȔȢȜ ȗȇȘȘșȕȦȔȏȦȜ ȏ ȉȑȒȥȞȏșȌ 

ȘȌȑȚȔȋȕȓȌȗ.

ǫ
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Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,



ǪȒȕȈȇȒȣȔȕȌ ȖȕșȌȖȒȌȔȏȌ

ǶȗȕȉȌȋȧȔȔȢȌ ȏȎȓȌȗȌȔȏȦ ȖȕȑȇȎȢȉȇȥș, Ȟșȕ ȘȗȌȋȔȦȦ șȌȓȖȌȗȇșȚȗȇ Ȕȇ ǮȌȓȒȌ 

ȖȕȉȢȟȇȌșȘȦ ȏȎ Ȋȕȋȇ ȉ Ȋȕȋ. Ȅșȕș ȖȗȕȝȌȘȘ ȔȇȎȢȉȇȌșȘȦ ȊȒȕȈȇȒȣȔȢȓ ȖȕșȌȖȒȌȔȏȌȓ ȏ 

ȦȉȒȦȌșȘȦ ȕȋȔȕȐ ȏȎ ȊȒȇȉȔȢȜ ȤȑȕȒȕȊȏȞȌȘȑȏȜ ȖȗȕȈȒȌȓ, ȉȕȒȔȚȥȠȏȜ ȞȌȒȕȉȌȞȌȘșȉȕ  ȉ 

ȔȇȟȌ ȉȗȌȓȦ. ǷȦȋ ȚȞȧȔȢȜ ȕȝȌȔȏȉȇȥș ȊȒȕȈȇȒȣȔȕȌ ȖȕșȌȖȒȌȔȏȌ ȑȇȑ ȖȗȕȋȕȒȍȌȔȏȌ 

ȌȘșȌȘșȉȌȔȔȢȜ ȑȒȏȓȇșȏȞȌȘȑȏȜ ȏȎȓȌȔȌȔȏȐ, ȑȕșȕȗȢȌ ȔȇȈȒȥȋȇȒȏȘȣ ȏ ȉ 

ȖȗȌȋȟȌȘșȉȚȥȠȏȌ ȖȌȗȏȕȋȢ ȏȘșȕȗȏȏ ǮȌȓȒȏ. ǵȋȔȇȑȕ ȟȏȗȕȑȕȓȇȘȟșȇȈȔȢȌ 

ȏȘȘȒȌȋȕȉȇȔȏȦ ȏ ȋȕȒȊȕȘȗȕȞȔȢȌ ȔȇȈȒȥȋȌȔȏȦ, ȖȗȕȉȌȋȧȔȔȢȌ ȓȔȕȊȏȓȏ ȚȞȧȔȢȓȏ ȏȎ 

ȗȇȎȔȢȜ ȘșȗȇȔ ȓȏȗȇ, ȖȕȑȇȎȇȒȏ, Ȟșȕ ȕȘȔȕȉȔȕȐ ȖȗȏȞȏȔȕȐ ȔȢȔȌȟȔȌȊȕ ȖȕșȌȖȒȌȔȏȦ 

ȦȉȒȦȌșȘȦ ȚȉȌȒȏȞȌȔȏȌ ȑȕȒȏȞȌȘșȉȇ ȖȇȗȔȏȑȕȉȢȜ ȊȇȎȕȉ, ȉȢȈȗȇȘȢȉȇȌȓȢȜ ȉ ȇșȓȕȘțȌȗȚ 

ȉ ȗȌȎȚȒȣșȇșȌ ȞȌȒȕȉȌȞȌȘȑȕȐ ȋȌȦșȌȒȣȔȕȘșȏ.

ǺȞȧȔȢȌ ȕșȓȌșȏȒȏ, Ȟșȕ ȕȘȔȕȉȔȢȓ țȇȑșȕȗȕȓ ȘȗȌȋȏ ȖȇȗȔȏȑȕȉȢȜ ȊȇȎȕȉ ȦȉȒȦȌșȘȦ 

ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ. Ȅșȕ ȘȉȦȎȇȔȕ Ș șȌȓ, Ȟșȕ ȘȍȏȊȇȔȏȌ țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ ȉ 

ȈȕȒȣȟȏȜ ȓȇȘȟșȇȈȇȜ, ȔȇȞȇȉȟȌȌȘȦ ȉȕ 

ȉȗȌȓȌȔȇ ȖȗȕȓȢȟȒȌȔȔȕȐ ȗȌȉȕȒȥȝȏȏ, 

ȖȗȏȉȌȒȕ ȑ ȈȢȘșȗȕȓȚ ȚȉȌȒȏȞȌȔȏȥ 

ȑȕȒȏȞȌȘșȉȇ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ 

ȇșȓȕȘțȌȗȌ. Ǫȗȇțȏȑ ȖȕȉȢȟȌȔȏȦ Șȕ 

ȉȗȌȓȌȔȌȓ ȘȗȌȋȔȌȐ ȊȒȕȈȇȒȣȔȕȐ 

șȌȓȖȌȗȇșȚȗȢ Ȝȕȗȕȟȕ ȑȕȗȗȌȒȏȗȚȌș Ș 

Ȋȗȇțȏȑȕȓ ȖȕȉȢȟȌȔȏȦ ȚȗȕȉȔȦ ȋȏȕȑȘȏȋȇ 

ȚȊȒȌȗȕȋȇ. 

Ȅșȕ ȘȕȕșȉȌșȘșȉȏȌ ȋȕȑȇȎȢȉȇȌș, Ȟșȕ ȋȏȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ ȕȈȒȇȋȇȌș ȘȖȕȘȕȈȔȕȘșȣȥ 

ȖȕȊȒȕȠȇșȣ șȌȖȒȕ ȏ ȚȋȌȗȍȏȉȇșȣ ȌȊȕ ȉ 

ȇșȓȕȘțȌȗȌ, ȇ Ȥșȕ, ȉ Șȉȕȥ ȕȞȌȗȌȋȣ, 

ȕȑȇȎȢȉȇȌș ȖȗȦȓȕȌ ȉȕȎȋȌȐȘșȉȏȌ Ȕȇ 

ȑȒȏȓȇșȏȞȌȘȑȚȥ ȘȏȘșȌȓȚ. ǩ ȗȌȎȚȒȣșȇșȌ 

ȖȕȉȢȟȇȌșȘȦ șȌȓȖȌȗȇșȚȗȇ Ț ȖȕȉȌȗȜȔȕȘșȏ 

ǮȌȓȒȏ,  ȔȇȗȚȟȇȌșȘȦ ȑȒȏȓȇșȏȞȌȘȑȏȐ 

ȈȇȒȇȔȘ ȏ, ȑȇȑ ȘȒȌȋȘșȉȏȌ, ȉȕȎȔȏȑȇȥș 

ȗȇȎȒȏȞȔȢȌ ȤȑȕȒȕȊȏȞȌȘȑȏȌ ȖȗȕȈȒȌȓȢ.

ǯȎȓȌȔȌȔȏȌ ȑȒȏȓȇșȇ

ǹȌȓȖȌȗȇșȚȗȇ ȉȕȎȋȚȜȇ ȕȑȇȎȢȉȇȌș ȔȌȖȕȘȗȌȋȘșȉȌȔȔȕȌ ȉȒȏȦȔȏȌ Ȕȇ ȑȕȒȏȞȌȘșȉȕ 

ȕȘȇȋȑȕȉ, țȕȗȓȏȗȕȉȇȔȏȌ ȕȈȒȇȞȔȕȊȕ Ȗȕȑȗȕȉȇ, Ȕȇ ȔȇȖȗȇȉȒȌȔȏȌ ȏ ȘȑȕȗȕȘșȣ ȉȌșȗȇ. 

ǶȕȤșȕȓȚ Ș ȖȕȉȢȟȌȔȏȌȓ ȘȗȌȋȔȌȐ șȌȓȖȌȗȇșȚȗȢ ȖȗȕȏȘȜȕȋȦș ȗȇȎȒȏȞȔȢȌ ȏȎȓȌȔȌȔȏȦ ȉ 

ȑȒȏȓȇșȏȞȌȘȑȕȐ ȘȏȘșȌȓȌ ǮȌȓȒȏ, ȇ ȉ ȗȇȎȔȢȜ ȗȌȊȏȕȔȇȜ ȓȏȗȇ ȏȎȓȌȔȦȥșȘȦ ȏȜ 

ȑȒȏȓȇșȏȞȌȘȑȏȌ ȜȇȗȇȑșȌȗȏȘșȏȑȏ. 

ǶȕȉȢȟȌȔȏȌ șȌȓȖȌȗȇșȚȗȢ ȏȎȓȌȔȦȌș ȋȉȏȍȌȔȏȌ ȉȕȎȋȚȟȔȢȜ ȓȇȘȘ ȉ ȇșȓȕȘțȌȗȌ, 

ȗȇȘȖȗȌȋȌȒȌȔȏȌ ȉȒȇȍȔȕȘșȏ ȏ ȗȌȍȏȓ ȉȢȖȇȋȌȔȏȦ ȕȘȇȋȑȕȉ, Ȟșȕ Ȗȗȏȉȕȋȏș ȑ ȎȇȘȚȜȌ ȉ 

ȕȋȔȏȜ ȗȇȐȕȔȇȜ ǮȌȓȒȏ ȏ ȕȈȏȒȣȔȢȓ ȕȘȇȋȑȇȓ ȉ ȋȗȚȊȏȜ. ǾșȕȈȢ ȕȖȗȌȋȌȒȏșȣ, ȑ ȑȇȑȏȓ 

ȖȕȘȒȌȋȘșȉȏȦȓ ȓȕȊȚș ȖȗȏȉȌȘșȏ Ȥșȏ ȏȎȓȌȔȌȔȏȦ ȉ ȈȚȋȚȠȌȓ, ȚȞȧȔȢȌ ȏȘȖȕȒȣȎȚȥș 

ȑȕȓȖȣȥșȌȗȔȢȌ ȓȕȋȌȒȏ. Ƕȗȏ ȖȗȏȓȌȔȌȔȏȏ ȤșȏȜ ȓȕȋȌȒȌȐ ȘȕȎȋȇȥșȘȦ ȗȇȎȒȏȞȔȢȌ 

ȘȝȌȔȇȗȏȏ, ȚȞȏșȢȉȇȥȠȏȌ ȘȒȕȍȔȢȌ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȓȌȍȋȚ ȇșȓȕȘțȌȗȕȐ, ȕȑȌȇȔȕȓ ȏ 

ȖȕȉȌȗȜȔȕȘșȣȥ ȘȚȟȏ. ǶȕȘȑȕȒȣȑȚ ȉȎȇȏȓȕȘȉȦȎȣ ȓȌȍȋȚ ȖȕȊȕȋȔȢȓȏ ȖȗȕȝȌȘȘȇȓȏ, 

țȕȗȓȏȗȕȉȇȔȏȌȓ ȕȈȒȇȑȕȉ ȏ ȕȑȌȇȔȘȑȏȓȏ șȌȞȌȔȏȦȓȏ ȋȕ ȑȕȔȝȇ ȔȌ ȏȎȚȞȌȔȇ, 

ȘȚȠȌȘșȉȚȥȠȏȌ ȘȌȊȕȋȔȦ ȓȕȋȌȒȏ ȔȌ ȖȕȎȉȕȒȦȥș Ș ȉȢȘȕȑȕȐ șȕȞȔȕȘșȣȥ 

ȖȗȕȊȔȕȎȏȗȕȉȇșȣ ȉȘȌ ȉȕȎȓȕȍȔȢȌ ȏȎȓȌȔȌȔȏȦ, ȕȋȔȇȑȕ Ȕȇ ȏȜ ȕȘȔȕȉȇȔȏȏ ȓȕȍȔȕ 

ȘȋȌȒȇșȣ ȘȒȌȋȚȥȠȏȌ ȉȢȉȕȋȢ�

• ȔȌȑȕșȕȗȢȌ ȗȇȐȕȔȢ, ȊȋȌ ȉ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȉȢȖȇȋȇȌș ȓȔȕȊȕ ȕȘȇȋȑȕȉ, ȘșȇȔȚș 

ȎȇȘȚȟȒȏȉȢȓȏ, șȕȊȋȇ ȑȇȑ ȉ ȋȗȚȊȏȜ ȗȇȐȕȔȇȜ ȑȕȒȏȞȌȘșȉȕ ȕȘȇȋȑȕȉ ȎȔȇȞȏșȌȒȣȔȕ 

ȚȉȌȒȏȞȏșȘȦ�

• șȇȦȔȏȌ ȒȌȋȔȏȑȕȉ ȉ ǧȗȑșȏȑȌ ȏ ǧȔșȇȗȑșȏȋȌ ȖȗȏȉȌȋȧș ȑ ȖȕȉȢȟȌȔȏȥ ȚȗȕȉȔȦ 

ȓȕȗȦ, ȏ ȖȗȏȈȗȌȍȔȢȌ ȘșȗȇȔȢ ȕȑȇȍȚșȘȦ Ȗȕȋ ȚȊȗȕȎȕȐ ȔȇȉȕȋȔȌȔȏȐ�

• ȟșȕȗȓȢ, ȔȇȉȕȋȔȌȔȏȦ ȏ ȒȌȘȔȢȌ ȖȕȍȇȗȢ ȈȚȋȚș ȖȗȕȏȘȜȕȋȏșȣ ȞȇȠȌ ȏ ȔȕȘȏșȣ 

ȈȕȒȌȌ ȏȔșȌȔȘȏȉȔȢȐ ȜȇȗȇȑșȌȗ�

• ȉȏȋȢ ȍȏȉȕșȔȢȜ, ȔȌ ȘȖȕȘȕȈȔȢȌ ȇȋȇȖșȏȗȕȉȇșȣȘȦ ȑ ȏȎȓȌȔȌȔȏȥ ȑȒȏȓȇșȇ, ȉȢȓȗȚș�

• ȚȘȏȒȌȔȏȌ ȎȇȘȚȜȏ ȖȗȏȉȌȋȧș ȑ ȊȕȒȕȋȚ, ȉ ȗȌȎȚȒȣșȇșȌ ȞȌȊȕ ȉȘȧ ȈȕȒȣȟȌ ȒȥȋȌȐ ȈȚȋȚș 

Șșȗȇȋȇșȣ ȕș ȔȌȋȕȌȋȇȔȏȦ.
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ǯȎȓȌȔȌȔȏȌ ȑȕȒȏȞȌȘșȉȇ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ 

ȏ ȘȗȌȋȔȌȐ ȊȒȕȈȇȒȣȔȕȐ șȌȓȖȌȗȇșȚȗȢ.

ǱȕȒȏȞȌȘșȉȕ

COࢧ ȉ ȇșȓȕȘțȌȗȌ� 

ȞȇȘșȌȐ 

Ȕȇ ȓȏȒȒȏȕȔ 

ǸȗȌȋȔȦȦ

ȊȒȕȈȇȒȣȔȇȦ 

șȌȓȖȌȗȇșȚȗȇ 

(ȖȗȏȈȒȏȎȏșȌȒȣȔȕ), 

1880 1900 1920 1940 1960 1980 2000
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300

ǴȇȈȒȥȋȌȔȏȌ ȖȇȗȔȏȑȕȉȕȊȕ ȤțțȌȑșȇ

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȖȗȕȎȗȇȞȔȢȐ ȖȒȇȘșȏȑȕȉȢȐ ȘșȇȑȇȔ ȏȒȏ ȈȇȔȑȇ, șȌȗȓȕȓȌșȗ, ȖȏșȣȌȉȇȦ Șȕȋȇ 

(NaHCO₃), ȚȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ, ȘȉȌȞȇ ȏȒȏ ȔȇȘșȕȒȣȔȇȦ ȒȇȓȖȇ (ȏȘșȕȞȔȏȑ șȌȖȒȇ), ȘȌȑȚȔȋȕȓȌȗ.
Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǺȈȌȋȏșȌȘȣ, Ȟșȕ ȕȈȇ ȘȕȘȚȋȇ ȕȋȏȔȇȑȕȉȕȊȕ ȕȈȡȧȓȇ ȎȇȖȕȒȔȌȔȢ ȉȕȎȋȚȜȕȓ Ȗȗȏ ȑȕȓȔȇșȔȕȐ 

șȌȓȖȌȗȇșȚȗȌ, ȏ ȖȕȓȌȘșȏșȌ ȉ ȑȇȍȋȢȐ ȘȕȘȚȋ șȌȗȓȕȓȌșȗ.
ǿȇȊ 2. ǶȌȗȉȢȐ ȘȕȘȚȋ ȕȘșȇȉȣșȌ ȈȌȎ ȏȎȓȌȔȌȔȏȐ. ǩȕ ȉșȕȗȕȐ ȘȕȘȚȋ ȉȘȢȖȣșȌ ȔȌȈȕȒȣȟȕȌ ȑȕȒȏȞȌȘșȉȕ 

ȖȏȠȌȉȕȐ ȘȕȋȢ, ȋȕȈȇȉȣșȌ ȑ ȔȌȐ ȚȑȘȚȘȔȚȥ ȑȏȘȒȕșȚ ȋȒȦ ȕȈȗȇȎȕȉȇȔȏȦ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏ ȘȗȇȎȚ ȍȌ 

ȎȇȑȗȕȐșȌ ȘȕȘȚȋ.

ǿȇȊ 3. ǶȕȓȌȘșȏșȌ ȕȈȇ ȘȕȘȚȋȇ ȖȌȗȌȋ ȘȉȌȞȕȐ ȏȒȏ ȒȇȓȖȕȐ Ȕȇ ȗȇȉȔȢȜ ȗȇȘȘșȕȦȔȏȦȜ ȏ ȉȑȒȥȞȏșȌ 

ȘȌȑȚȔȋȕȓȌȗ.
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ȕ
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ȣ
ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,



ǵȈȘȚȋȏșȌ�

1.  ǩ ȑȇȑȕȓ ȘȕȘȚȋȌ șȌȓȖȌȗȇșȚȗȇ ȖȕȉȢȘȏȒȇȘȣ ȈȢȘșȗȌȌ"

2.  ǱȇȑȕȐ ȘȕȘȚȋ ȋȕȒȣȟȌ ȘȕȜȗȇȔȦȒ șȌȖȒȕ"

3.  Ǳȇȑ ȘȗȌȋȇ� ȈȕȊȇșȇȦ ȋȏȕȑȘȏȋȕȓ ȚȊȒȌȗȕȋȇ� ȚȋȌȗȍȏȉȇȌș șȌȖȒȕȉȚȥ ȤȔȌȗȊȏȥ"

4.  Ǵȇ ȑȇȑȕȐ ȖȗȕȝȌȘȘ� ȖȗȕșȌȑȇȥȠȏȐ ȉ ȇșȓȕȘțȌȗȌ ǮȌȓȒȏ� ȖȕȜȕȍȌ ȘȋȌȒȇȔȔȕȌ ȉȇȓȏ ȔȇȈȒȥȋȌȔȏȌ"

ǿȇȊ 4. ǩȌȋȏșȌ ȔȇȈȒȥȋȌȔȏȌ Ȏȇ ȏȎȓȌȔȌȔȏȌȓ șȌȓȖȌȗȇșȚȗȢ ȉ ȕȈȕȏȜ ȘȕȘȚȋȇȜ ȉ șȌȞȌȔȏȌ 3–5 ȓȏȔȚș.

ǿȇȊ 5. ǶȕȊȇȘȏșȌ ȏȘșȕȞȔȏȑ șȌȖȒȇ ȏ ȕșȓȌșȣșȌ, Ș ȑȇȑȕȐ ȘȑȕȗȕȘșȣȥ ȘȔȏȍȇȌșȘȦ șȌȓȖȌȗȇșȚȗȇ ȉ ȑȇȍȋȕȓ ȘȕȘȚȋȌ.

ǴȌȕȈȜȕȋȏȓȢȌ ȓȌȗȢ

ǩ ȘȉȦȎȏ Ș șȌȓ, Ȟșȕ ȕȘȔȕȉȔȕȐ ȖȗȏȞȏȔȕȐ ȊȒȕȈȇȒȣȔȕȊȕ ȖȕșȌȖȒȌȔȏȦ ȦȉȒȦȌșȘȦ ȘȍȏȊȇȔȏȌ 

țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ, ȖȕȒȔȕȘșȣȥ ȕȘșȇȔȕȉȏșȣ Ȥșȕș ȖȗȕȝȌȘȘ ȉ ȑȗȇșȑȏȌ Șȗȕȑȏ 

ȖȗȇȑșȏȞȌȘȑȏ ȔȌȉȕȎȓȕȍȔȕ. Ȅșȕ ȘȉȦȎȇȔȕ Șȕ ȎȔȇȞȏșȌȒȣȔȢȓ ȚȉȌȒȏȞȌȔȏȌȓ ȑȕȒȏȞȌȘșȉȇ 

ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ, ȔȇȑȕȖȏȉȟȌȊȕȘȦ ȉ ȇșȓȕȘțȌȗȌ. ǺȊȒȌȑȏȘȒȢȐ ȊȇȎ, ȕȘșȇȉȇȦȘȣ ȉ 

ȇșȓȕȘțȌȗȌ ȖȗȕȋȕȒȍȏșȌȒȣȔȕȌ ȉȗȌȓȦ, ȖȕȊȒȕȠȇȌș șȌȖȒȕ, Ȟșȕ ȘȕȎȋȇȧș ȚȘȒȕȉȏȦ  ȋȒȦ 

ȋȇȒȣȔȌȐȟȌȊȕ ȖȕȉȢȟȌȔȏȦ șȌȓȖȌȗȇșȚȗȢ ȉ ȈȒȏȍȇȐȟȏȌ ȊȕȋȢ. ǶȕȤșȕȓȚ Ȕȇ ȋȇȔȔȕȓ 

ȤșȇȖȌ ȊȒȇȉȔȕȐ ȝȌȒȣȥ ȦȉȒȦȌșȘȦ ȔȌ ȖȕȒȔȕȌ ȖȗȌȑȗȇȠȌȔȏȌ ȊȒȕȈȇȒȣȔȕȊȕ ȖȕșȌȖȒȌȔȏȦ, ȇ  

ȌȊȕ ȎȇȓȌȋȒȌȔȏȌ ȏ ȖȗȌȋȕșȉȗȇȠȌȔȏȌ ȖȕșȌȗȏ ȑȕȔșȗȕȒȦ Ȕȇȋ Ȕȏȓ.

• ǾșȕȈȢ ȉȔȌȘșȏ ȘȉȕȐ ȉȑȒȇȋ ȉ ȖȗȕșȏȉȕȋȌȐȘșȉȏȌ ȊȒȕȈȇȒȣȔȕȓȚ ȖȕșȌȖȒȌȔȏȥ, 

Ȓȥȋȏ ȘșȗȌȓȦșȘȦ ȚȓȌȔȣȟȏșȣ ȏȘȖȕȒȣȎȕȉȇȔȏȌ țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ. 

ǴȇȖȗȏȓȌȗ, ȕȔȏ ȗȌȍȌ ȖȕȒȣȎȚȥșȘȦ ȒȏȞȔȢȓȏ ȇȉșȕȓȕȈȏȒȦȓȏ, ȕșȋȇȉȇȦ 

ȖȗȌȋȖȕȞșȌȔȏȌ ȕȈȠȌȘșȉȌȔȔȕȓȚ șȗȇȔȘȖȕȗșȚ,  ȇ ȑȕȗȕșȑȏȌ ȗȇȘȘșȕȦȔȏȦ 

ȖȗȌȕȋȕȒȌȉȇȥș Ȕȇ ȉȌȒȕȘȏȖȌȋȌ ȏȒȏ ȖȌȟȏȓ Ȝȕȋȕȓ. ǶȕȋȕȈȔȕȌ ȖȕȉȌȋȌȔȏȌ 

ȖȕȓȕȊȇȌș ȘȔȏȎȏșȣ ȤȓȏȘȘȏȥ (ȉȢȈȗȕȘȢ) ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȕș ȋȉȏȍȌȔȏȦ 

șȗȇȔȘȖȕȗșȇ.

• ǩȕ ȓȔȕȊȏȜ ȘșȗȇȔȇȜ Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȤȒȌȑșȗȕȤȔȌȗȊȏȏ  ȈȢȒȏ ȚȘșȇȔȕȉȒȌȔȢ 

ȑȕȔȑȗȌșȔȢȌ ȎȇȋȇȞȏ Ȗȕ ȖȌȗȌȜȕȋȚ ȑ ȞȏȘșȢȓ ȏ ȉȕȎȕȈȔȕȉȒȦȌȓȢȓ ȏȘșȕȞȔȏȑȇȓ, 

șȇȑȏȓ ȑȇȑ ȤȔȌȗȊȏȦ ȉȌșȗȇ ȏ ȘȕȒȔȌȞȔȇȦ ȤȔȌȗȊȏȦ. Ȅșȕș ȖȕȋȜȕȋ ȔȇȖȗȇȉȒȌȔ Ȕȇ 

ȘȕȑȗȇȠȌȔȏȌ ȉȢȈȗȕȘȕȉ ȖȇȗȔȏȑȕȉȢȜ ȊȇȎȕȉ ȉ ȕȑȗȚȍȇȥȠȚȥ ȘȗȌȋȚ Ȗȗȏ 

ȖȗȕȏȎȉȕȋȘșȉȌ ȤȔȌȗȊȏȏ.

• ǺȞȧȔȢȌ ȗȇȈȕșȇȥș Ȕȇȋ ȔȕȉȢȓȏ șȌȜȔȕȒȕȊȏȦȓȏ ȋȒȦ ȘȔȏȍȌȔȏȦ ȑȕȒȏȞȌȘșȉȇ 

ȉȢȖȚȘȑȇȌȓȕȊȕ ȉ ȇșȓȕȘțȌȗȚ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ. Ǳ ȖȗȏȓȌȗȚ, ȑ șȇȑȏȓ 

șȌȜȔȕȒȕȊȏȦȓ ȕșȔȕȘȦșȘȦ ȘȖȕȘȕȈȢ ȚȒȇȉȒȏȉȇȔȏȦ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏȎ 

ȋȢȓȕȉȢȜ șȗȚȈ ȤȒȌȑșȗȕȘșȇȔȝȏȐ ȏ ȎȇȜȕȗȕȔȌȔȏȦ ȌȊȕ ȉȢȈȗȕȘȕȉ ȉ ȊȒȚȈȕȑȏȜ 

ȘȒȕȦȜ ȎȌȓȒȏ. ǶȕȋȕȈȔȢȌ ȓȌȗȢ ȓȕȊȚș ȘȢȊȗȇșȣ ȘȚȠȌȘșȉȌȔȔȚȥ ȗȕȒȣ ȉ 

ȎȇȓȌȋȒȌȔȏȏ șȌȓȖȕȉ ȏȎȓȌȔȌȔȏȦ ȑȒȏȓȇșȇ.

Примените полученные знания

Ǵȇ ȊȗȇțȏȑȌ ȖȕȑȇȎȇȔȢ ȏȎȓȌȔȌȔȏȦ ȑȕȒȏȞȌȘșȉȇ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ (CO ) ȉ ȇșȓȕȘțȌȗȌ ȏ ȘȗȌȋȔȌȐ 2

ȊȒȕȈȇȒȣȔȕȐ șȌȓȖȌȗȇșȚȗȢ Ȏȇ ȖȌȗȏȕȋ Ș 1860 Ȋ. Ȗȕ 2020 Ȋ.

Проверьте полученные знания

1. ǱȇȑȏȌ ȉȢ ȎȔȇȌșȌ ȉȢȈȗȇȘȢȉȇȌȓȢȌ ȉ ȇșȓȕȘțȌȗȚ ȖȇȗȔȏȑȕȉȢȌ ȊȇȎȢ"

2. Ǳȇȑ ȕȈȗȇȎȚȥșȘȦ ȖȇȗȔȏȑȕȉȢȌ ȊȇȎȢ" ǶȕȞȌȓȚ ȏȎȈȢșȕȞȔȕȌ ȑȕȒȏȞȌȘșȉȕ ȤșȏȜ ȊȇȎȕȉ ȉ ȇșȓȕȘțȌȗȌ ȘȕȎȋȇȧș 

ȖȗȕȈȒȌȓȢ"

3. ǪȒȕȈȇȒȣȔȕȌ ȖȕșȌȖȒȌȔȏȌ ȓȕȍȌș ȖȗȏȉȌȘșȏ ȑ ȉȢȓȏȗȇȔȏȥ ȉ ȖȗȏȗȕȋȌ ȔȌȑȕșȕȗȢȜ ȈȏȕȒȕȊȏȞȌȘȑȏȜ ȉȏȋȕȉ. 

ǵȈȡȦȘȔȏșȌ ȖȗȏȞȏȔȚ.

4. ǶȕȞȌȓȚ ȚȉȌȒȏȞȌȔȏȌ ȑȕȔȝȌȔșȗȇȝȏȏ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ ȇșȓȕȘțȌȗȌ ȏ ȖȕȉȢȟȌȔȏȌ ȘȗȌȋȔȌȐ 

ȊȒȕȈȇȒȣȔȕȐ șȌȓȖȌȗȇșȚȗȢ ȘȕȉȖȇȋȇȥș Ȗȕ ȉȗȌȓȌȔȏ" Ǳȇȑȕȉȇ ȉȎȇȏȓȕȘȉȦȎȣ ȓȌȍȋȚ Ȥșȏȓȏ ȋȉȚȓȦ ȦȉȒȌȔȏȦȓȏ"

a. ǱȇȑȇȦ ȎȇȉȏȘȏȓȕȘșȣ, ȏȘȜȕȋȦ ȏȎ ȋȇȔȔȕȊȕ Ȋȗȇțȏȑȇ, ȘȚȠȌȘșȉȚȌș ȓȌȍȋȚ ȑȕȒȏȞȌȘșȉȕȓ ȋȏȕȑȘȏȋȇ 

ȚȊȒȌȗȕȋȇ ȏ ȘȗȌȋȔȌȐ ȊȒȕȈȇȒȣȔȕȐ șȌȓȖȌȗȇșȚȗȕȐ"

E. ǩ ȑȇȑȕȐ ȖȌȗȏȕȋ ȑȕȒȏȞȌȘșȉȕ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ ȇșȓȕȘțȌȗȌ ȉȕȎȗȇȘșȇȒȕ ȈȢȘșȗȌȌ" Ǳȇȑ 

ȏȎȓȌȔȦȒȇȘȣ șȌȓȖȌȗȇșȚȗȇ ȉ Ȥșȕș ȍȌ ȖȌȗȏȕȋ"

F. Ǵȇ ȊȗȇțȏȑȌ șȇȑȍȌ ȉȏȋȔȢ ȖȌȗȏȕȋȢ ȑȗȇșȑȕȉȗȌȓȌȔȔȕȊȕ ȘȔȏȍȌȔȏȦ șȌȓȖȌȗȇșȚȗȢ. ǴȌȘȓȕșȗȦ Ȕȇ Ȥșȕ, 

ȑȇȑȇȦ ȕȈȠȇȦ șȌȔȋȌȔȝȏȦ ȖȗȕȘȒȌȍȏȉȇȌșȘȦ ȏȎ Ȋȗȇțȏȑȇ"

G. ǱȇȑȕȐ ȉȢȉȕȋ ȓȕȍȔȕ ȘȋȌȒȇșȣ Ȕȇ ȕȘȔȕȉȇȔȏȏ ȋȇȔȔȕȊȕ Ȋȗȇțȏȑȇ" ǵȈȕȘȔȚȐșȌ Șȉȕȧ ȓȔȌȔȏȌ.
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ǵȈȘȚȋȏșȌ�

1.  ǩ ȑȇȑȕȓ ȘȕȘȚȋȌ șȌȓȖȌȗȇșȚȗȇ ȖȕȉȢȘȏȒȇȘȣ ȈȢȘșȗȌȌ"

2.  ǱȇȑȕȐ ȘȕȘȚȋ ȋȕȒȣȟȌ ȘȕȜȗȇȔȦȒ șȌȖȒȕ"

3.  Ǳȇȑ ȘȗȌȋȇ� ȈȕȊȇșȇȦ ȋȏȕȑȘȏȋȕȓ ȚȊȒȌȗȕȋȇ� ȚȋȌȗȍȏȉȇȌș șȌȖȒȕȉȚȥ ȤȔȌȗȊȏȥ"

4.  Ǵȇ ȑȇȑȕȐ ȖȗȕȝȌȘȘ� ȖȗȕșȌȑȇȥȠȏȐ ȉ ȇșȓȕȘțȌȗȌ ǮȌȓȒȏ� ȖȕȜȕȍȌ ȘȋȌȒȇȔȔȕȌ ȉȇȓȏ ȔȇȈȒȥȋȌȔȏȌ"

ǿȇȊ 4. ǩȌȋȏșȌ ȔȇȈȒȥȋȌȔȏȌ Ȏȇ ȏȎȓȌȔȌȔȏȌȓ șȌȓȖȌȗȇșȚȗȢ ȉ ȕȈȕȏȜ ȘȕȘȚȋȇȜ ȉ șȌȞȌȔȏȌ 3–5 ȓȏȔȚș.

ǿȇȊ 5. ǶȕȊȇȘȏșȌ ȏȘșȕȞȔȏȑ șȌȖȒȇ ȏ ȕșȓȌșȣșȌ, Ș ȑȇȑȕȐ ȘȑȕȗȕȘșȣȥ ȘȔȏȍȇȌșȘȦ șȌȓȖȌȗȇșȚȗȇ ȉ ȑȇȍȋȕȓ ȘȕȘȚȋȌ.

ǴȌȕȈȜȕȋȏȓȢȌ ȓȌȗȢ

ǩ ȘȉȦȎȏ Ș șȌȓ, Ȟșȕ ȕȘȔȕȉȔȕȐ ȖȗȏȞȏȔȕȐ ȊȒȕȈȇȒȣȔȕȊȕ ȖȕșȌȖȒȌȔȏȦ ȦȉȒȦȌșȘȦ ȘȍȏȊȇȔȏȌ 

țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ, ȖȕȒȔȕȘșȣȥ ȕȘșȇȔȕȉȏșȣ Ȥșȕș ȖȗȕȝȌȘȘ ȉ ȑȗȇșȑȏȌ Șȗȕȑȏ 

ȖȗȇȑșȏȞȌȘȑȏ ȔȌȉȕȎȓȕȍȔȕ. Ȅșȕ ȘȉȦȎȇȔȕ Șȕ ȎȔȇȞȏșȌȒȣȔȢȓ ȚȉȌȒȏȞȌȔȏȌȓ ȑȕȒȏȞȌȘșȉȇ 

ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ, ȔȇȑȕȖȏȉȟȌȊȕȘȦ ȉ ȇșȓȕȘțȌȗȌ. ǺȊȒȌȑȏȘȒȢȐ ȊȇȎ, ȕȘșȇȉȇȦȘȣ ȉ 

ȇșȓȕȘțȌȗȌ ȖȗȕȋȕȒȍȏșȌȒȣȔȕȌ ȉȗȌȓȦ, ȖȕȊȒȕȠȇȌș șȌȖȒȕ, Ȟșȕ ȘȕȎȋȇȧș ȚȘȒȕȉȏȦ  ȋȒȦ 

ȋȇȒȣȔȌȐȟȌȊȕ ȖȕȉȢȟȌȔȏȦ șȌȓȖȌȗȇșȚȗȢ ȉ ȈȒȏȍȇȐȟȏȌ ȊȕȋȢ. ǶȕȤșȕȓȚ Ȕȇ ȋȇȔȔȕȓ 

ȤșȇȖȌ ȊȒȇȉȔȕȐ ȝȌȒȣȥ ȦȉȒȦȌșȘȦ ȔȌ ȖȕȒȔȕȌ ȖȗȌȑȗȇȠȌȔȏȌ ȊȒȕȈȇȒȣȔȕȊȕ ȖȕșȌȖȒȌȔȏȦ, ȇ  

ȌȊȕ ȎȇȓȌȋȒȌȔȏȌ ȏ ȖȗȌȋȕșȉȗȇȠȌȔȏȌ ȖȕșȌȗȏ ȑȕȔșȗȕȒȦ Ȕȇȋ Ȕȏȓ.

• ǾșȕȈȢ ȉȔȌȘșȏ ȘȉȕȐ ȉȑȒȇȋ ȉ ȖȗȕșȏȉȕȋȌȐȘșȉȏȌ ȊȒȕȈȇȒȣȔȕȓȚ ȖȕșȌȖȒȌȔȏȥ, 

Ȓȥȋȏ ȘșȗȌȓȦșȘȦ ȚȓȌȔȣȟȏșȣ ȏȘȖȕȒȣȎȕȉȇȔȏȌ țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ. 

ǴȇȖȗȏȓȌȗ, ȕȔȏ ȗȌȍȌ ȖȕȒȣȎȚȥșȘȦ ȒȏȞȔȢȓȏ ȇȉșȕȓȕȈȏȒȦȓȏ, ȕșȋȇȉȇȦ 

ȖȗȌȋȖȕȞșȌȔȏȌ ȕȈȠȌȘșȉȌȔȔȕȓȚ șȗȇȔȘȖȕȗșȚ,  ȇ ȑȕȗȕșȑȏȌ ȗȇȘȘșȕȦȔȏȦ 

ȖȗȌȕȋȕȒȌȉȇȥș Ȕȇ ȉȌȒȕȘȏȖȌȋȌ ȏȒȏ ȖȌȟȏȓ Ȝȕȋȕȓ. ǶȕȋȕȈȔȕȌ ȖȕȉȌȋȌȔȏȌ 

ȖȕȓȕȊȇȌș ȘȔȏȎȏșȣ ȤȓȏȘȘȏȥ (ȉȢȈȗȕȘȢ) ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȕș ȋȉȏȍȌȔȏȦ 

șȗȇȔȘȖȕȗșȇ.

• ǩȕ ȓȔȕȊȏȜ ȘșȗȇȔȇȜ Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȤȒȌȑșȗȕȤȔȌȗȊȏȏ  ȈȢȒȏ ȚȘșȇȔȕȉȒȌȔȢ 

ȑȕȔȑȗȌșȔȢȌ ȎȇȋȇȞȏ Ȗȕ ȖȌȗȌȜȕȋȚ ȑ ȞȏȘșȢȓ ȏ ȉȕȎȕȈȔȕȉȒȦȌȓȢȓ ȏȘșȕȞȔȏȑȇȓ, 

șȇȑȏȓ ȑȇȑ ȤȔȌȗȊȏȦ ȉȌșȗȇ ȏ ȘȕȒȔȌȞȔȇȦ ȤȔȌȗȊȏȦ. Ȅșȕș ȖȕȋȜȕȋ ȔȇȖȗȇȉȒȌȔ Ȕȇ 

ȘȕȑȗȇȠȌȔȏȌ ȉȢȈȗȕȘȕȉ ȖȇȗȔȏȑȕȉȢȜ ȊȇȎȕȉ ȉ ȕȑȗȚȍȇȥȠȚȥ ȘȗȌȋȚ Ȗȗȏ 

ȖȗȕȏȎȉȕȋȘșȉȌ ȤȔȌȗȊȏȏ.

• ǺȞȧȔȢȌ ȗȇȈȕșȇȥș Ȕȇȋ ȔȕȉȢȓȏ șȌȜȔȕȒȕȊȏȦȓȏ ȋȒȦ ȘȔȏȍȌȔȏȦ ȑȕȒȏȞȌȘșȉȇ 

ȉȢȖȚȘȑȇȌȓȕȊȕ ȉ ȇșȓȕȘțȌȗȚ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ. Ǳ ȖȗȏȓȌȗȚ, ȑ șȇȑȏȓ 

șȌȜȔȕȒȕȊȏȦȓ ȕșȔȕȘȦșȘȦ ȘȖȕȘȕȈȢ ȚȒȇȉȒȏȉȇȔȏȦ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏȎ 

ȋȢȓȕȉȢȜ șȗȚȈ ȤȒȌȑșȗȕȘșȇȔȝȏȐ ȏ ȎȇȜȕȗȕȔȌȔȏȦ ȌȊȕ ȉȢȈȗȕȘȕȉ ȉ ȊȒȚȈȕȑȏȜ 

ȘȒȕȦȜ ȎȌȓȒȏ. ǶȕȋȕȈȔȢȌ ȓȌȗȢ ȓȕȊȚș ȘȢȊȗȇșȣ ȘȚȠȌȘșȉȌȔȔȚȥ ȗȕȒȣ ȉ 

ȎȇȓȌȋȒȌȔȏȏ șȌȓȖȕȉ ȏȎȓȌȔȌȔȏȦ ȑȒȏȓȇșȇ.

Примените полученные знания

Ǵȇ ȊȗȇțȏȑȌ ȖȕȑȇȎȇȔȢ ȏȎȓȌȔȌȔȏȦ ȑȕȒȏȞȌȘșȉȇ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ (CO ) ȉ ȇșȓȕȘțȌȗȌ ȏ ȘȗȌȋȔȌȐ 2

ȊȒȕȈȇȒȣȔȕȐ șȌȓȖȌȗȇșȚȗȢ Ȏȇ ȖȌȗȏȕȋ Ș 1860 Ȋ. Ȗȕ 2020 Ȋ.

Проверьте полученные знания

1. ǱȇȑȏȌ ȉȢ ȎȔȇȌșȌ ȉȢȈȗȇȘȢȉȇȌȓȢȌ ȉ ȇșȓȕȘțȌȗȚ ȖȇȗȔȏȑȕȉȢȌ ȊȇȎȢ"

2. Ǳȇȑ ȕȈȗȇȎȚȥșȘȦ ȖȇȗȔȏȑȕȉȢȌ ȊȇȎȢ" ǶȕȞȌȓȚ ȏȎȈȢșȕȞȔȕȌ ȑȕȒȏȞȌȘșȉȕ ȤșȏȜ ȊȇȎȕȉ ȉ ȇșȓȕȘțȌȗȌ ȘȕȎȋȇȧș 

ȖȗȕȈȒȌȓȢ"

3. ǪȒȕȈȇȒȣȔȕȌ ȖȕșȌȖȒȌȔȏȌ ȓȕȍȌș ȖȗȏȉȌȘșȏ ȑ ȉȢȓȏȗȇȔȏȥ ȉ ȖȗȏȗȕȋȌ ȔȌȑȕșȕȗȢȜ ȈȏȕȒȕȊȏȞȌȘȑȏȜ ȉȏȋȕȉ. 

ǵȈȡȦȘȔȏșȌ ȖȗȏȞȏȔȚ.

4. ǶȕȞȌȓȚ ȚȉȌȒȏȞȌȔȏȌ ȑȕȔȝȌȔșȗȇȝȏȏ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ ȇșȓȕȘțȌȗȌ ȏ ȖȕȉȢȟȌȔȏȌ ȘȗȌȋȔȌȐ 

ȊȒȕȈȇȒȣȔȕȐ șȌȓȖȌȗȇșȚȗȢ ȘȕȉȖȇȋȇȥș Ȗȕ ȉȗȌȓȌȔȏ" Ǳȇȑȕȉȇ ȉȎȇȏȓȕȘȉȦȎȣ ȓȌȍȋȚ Ȥșȏȓȏ ȋȉȚȓȦ ȦȉȒȌȔȏȦȓȏ"

a. ǱȇȑȇȦ ȎȇȉȏȘȏȓȕȘșȣ, ȏȘȜȕȋȦ ȏȎ ȋȇȔȔȕȊȕ Ȋȗȇțȏȑȇ, ȘȚȠȌȘșȉȚȌș ȓȌȍȋȚ ȑȕȒȏȞȌȘșȉȕȓ ȋȏȕȑȘȏȋȇ 

ȚȊȒȌȗȕȋȇ ȏ ȘȗȌȋȔȌȐ ȊȒȕȈȇȒȣȔȕȐ șȌȓȖȌȗȇșȚȗȕȐ"

E. ǩ ȑȇȑȕȐ ȖȌȗȏȕȋ ȑȕȒȏȞȌȘșȉȕ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ ȇșȓȕȘțȌȗȌ ȉȕȎȗȇȘșȇȒȕ ȈȢȘșȗȌȌ" Ǳȇȑ 

ȏȎȓȌȔȦȒȇȘȣ șȌȓȖȌȗȇșȚȗȇ ȉ Ȥșȕș ȍȌ ȖȌȗȏȕȋ"

F. Ǵȇ ȊȗȇțȏȑȌ șȇȑȍȌ ȉȏȋȔȢ ȖȌȗȏȕȋȢ ȑȗȇșȑȕȉȗȌȓȌȔȔȕȊȕ ȘȔȏȍȌȔȏȦ șȌȓȖȌȗȇșȚȗȢ. ǴȌȘȓȕșȗȦ Ȕȇ Ȥșȕ, 

ȑȇȑȇȦ ȕȈȠȇȦ șȌȔȋȌȔȝȏȦ ȖȗȕȘȒȌȍȏȉȇȌșȘȦ ȏȎ Ȋȗȇțȏȑȇ"

G. ǱȇȑȕȐ ȉȢȉȕȋ ȓȕȍȔȕ ȘȋȌȒȇșȣ Ȕȇ ȕȘȔȕȉȇȔȏȏ ȋȇȔȔȕȊȕ Ȋȗȇțȏȑȇ" ǵȈȕȘȔȚȐșȌ Șȉȕȧ ȓȔȌȔȏȌ.

4544

Ǳ
ȕ

Ȓ
ȏ

Ȟ
Ȍ
Șș

ȉ
ȕ

 C
O

 ȉ
 ȇ

șȓ
ȕ

Șț
Ȍ
ȗ

Ȍ
� 

Ȟ
ȇ
Șș

Ȍ
Ȑ

 Ȕ
ȇ
 ȓ

ȏ
Ȓ
Ȓ
ȏ

ȕ
Ȕ

2

ǯ
Ȏȓ

Ȍ
Ȕ

Ȍ
Ȕ

ȏ
Ȍ
 Ș

ȗ
Ȍ
ȋ
Ȕ

Ȍ
Ȑ

 ș
Ȍ
ȓ

Ȗ
Ȍ
ȗ

ȇ
șȚ

ȗ
Ȣ

, �
C

1,4

1,2

1,0

0,8

0,6

0,4

0,2

0,0

-0,2

-0,4

-0,6

– 440

– 420

– 400

– 380

– 360

– 340

– 320

– 300

280
1860 1880 1900 1920 1940 1960 1980 2000 2020

ǩȕȎȋȚȜ ȏ ȉȕȋȇ 5ǾȇȘșȣ ,,



46 47 

(OP, te[nRORJL\a, Kˎ\at

/a\LKˎ

46 47 

ǴȇȚȑȇ, șȌȜȔȕȒȕȊȏȦ, ȍȏȎȔȣ

ǵȋȔȏȓ ȏȎ ȉȇȍȔȢȜ țȇȑșȕȗȕȉ, ȉȒȏȦȥȠȏȜ Ȕȇ ȑȒȏȓȇșȏȞȌȘȑȚȥ ȘȏȘșȌȓȚ, ȦȉȒȦȌșȘȦ ȚȉȌȒȏȞȌȔȏȌ 

ȘȕȋȌȗȍȇȔȏȦ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ (Ǹǵ ) ȉ ȇșȓȕȘțȌȗȌ. ǩ ȗȌȎȚȒȣșȇșȌ ȟȏȗȕȑȕȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȦ 2

țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ, ȔȇȞȇȉȟȌȊȕȘȦ ȖȕȘȒȌ ȖȗȕȓȢȟȒȌȔȔȕȐ ȗȌȉȕȒȥȝȏȏ, ȉ ȇșȓȕȘțȌȗȌ ȎȔȇȞȏșȌȒȣȔȕ 

ȚȉȌȒȏȞȏȒȕȘȣ ȑȕȒȏȞȌȘșȉȕ Ǹǵ  ȕșȔȕȘȏșȌȒȣȔȕ ȌȊȕ ȌȘșȌȘșȉȌȔȔȕȊȕ ȗȇȉȔȕȉȌȘȔȕȊȕ ȚȗȕȉȔȦ. ǶȕȤșȕȓȚ ȉ 2

ȘȕȉȗȌȓȌȔȔȢȜ ȔȇȚȞȔȢȜ ȏȘȘȒȌȋȕȉȇȔȏȦȜ ȕȘȔȕȉȔȕȌ ȉȔȏȓȇȔȏȌ ȔȇȖȗȇȉȒȌȔȕ ȔȌ șȕȒȣȑȕ Ȕȇ ȘȕȑȗȇȠȌȔȏȌ 

ȉȢȈȗȕȘȕȉ ȉ ȉȕȎȋȚȜ ȉȗȌȋȔȢȜ ȊȇȎȕȉ, Ȕȕ ȏ Ȕȇ ȔȌȖȕȘȗȌȋȘșȉȌȔȔȕȌ ȚȋȇȒȌȔȏȌ ȏȎ ȉȕȎȋȚȜȇ ȋȏȕȑȘȏȋȇ 

ȚȊȒȌȗȕȋȇ, ȑȕșȕȗȢȐ ȉ Ȕȧȓ ȚȍȌ ȖȗȏȘȚșȘșȉȚȌș. ǶȗȕȉȕȋȏȓȢȌ ȉ ȤșȕȐ ȕȈȒȇȘșȏ ȏȘȘȒȌȋȕȉȇȔȏȦ ȕȘȔȕȉȇȔȢ 

Ȕȇ ȖȗȏȔȝȏȖȇȜ “ȎȌȒȧȔȕȐ Ȝȏȓȏȏ”. ǩ “ȎȌȒȧȔȕȐ Ȝȏȓȏȏ” ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȗȇȘȘȓȇșȗȏȉȇȌșȘȦ ȔȌ ȉ 

ȑȇȞȌȘșȉȌ ȕșȜȕȋȇ, ȇ ȑȇȑ ȏȘșȕȞȔȏȑ ȘȢȗȣȦ. ǵȘȔȕȉȔȇȦ șȗȚȋȔȕȘșȣ ȖȗȦȓȕȊȕ ȎȇȜȉȇșȇ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ 

ȏȎ ȉȕȎȋȚȜȇ ȘȕȘșȕȏș ȉ ȌȊȕ ȓȇȒȕȓ ȑȕȒȏȞȌȘșȉȌ ȉ ȇșȓȕȘțȌȗȌ. Ȅșȕș ȖȗȕȝȌȘȘ șȗȌȈȚȌș ȘȕȎȋȇȔȏȦ 

ȓȇșȌȗȏȇȒȕȉ Ș ȉȢȘȕȑȕȐ ȘȌȒȌȑșȏȉȔȕȘșȣȥ (ȏȎȈȏȗȇșȌȒȣȔȕȘșȣȥ). ǯȘȘȒȌȋȕȉȇȔȏȦ ȖȕȑȇȎȇȒȏ, Ȟșȕ 

ȉȢȋȌȒȌȔȏȌ COࢧ ȏȎ ȉȕȎȋȚȜȇ Ș ȖȕȓȕȠȣȥ ȖȗȇȉȏȒȣȔȕ ȖȕȋȕȈȗȇȔȔȢȜ ȘȕȗȈȌȔșȕȉ (ȖȕȊȒȕȠȇȥȠȏȜ 

ȓȇșȌȗȏȇȒȕȉ) ȏ ȑȇșȇȒȏșȏȞȌȘȑȏȜ ȘȏȘșȌȓ ȦȉȒȦȌșȘȦ ȉȢȖȕȒȔȏȓȕȐ ȎȇȋȇȞȌȐ Ș șȌȜȔȏȞȌȘȑȕȐ ȏ 

ȤȑȕȒȕȊȏȞȌȘȑȕȐ șȕȞȌȑ ȎȗȌȔȏȦ. ǹȌȜȔȕȒȕȊȏȏ, ȖȗȏȓȌȔȦȌȓȢȌ ȋȒȦ ȚȒȇȉȒȏȉȇȔȏȦ Ǹǵ , ȋȕȒȍȔȢ 2

ȕȘȔȕȉȢȉȇșȣȘȦ Ȕȇ ȤțțȌȑșȏȉȔȢȜ Ș ȤȔȌȗȊȌșȏȞȌȘȑȕȐ șȕȞȑȏ ȎȗȌȔȏȦ, ȔȌșȕȑȘȏȞȔȢȜ 

ȏ ȖȗȏȊȕȋȔȢȜ ȋȒȦ ȉșȕȗȏȞȔȕȐ ȖȌȗȌȗȇȈȕșȑȏ ȓȇșȌȗȏȇȒȇȜ. ǫȒȦ ȤșȏȜ ȝȌȒȌȐ 

ȞȇȠȌ ȉȘȌȊȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȘȖȕȘȕȈ, ȕȘȔȕȉȇȔȔȢȐ Ȕȇ ȖȗȕȝȌȘȘȌ 

ȇȋȘȕȗȈȝȏȏ. ǸȚșȣ ȤșȕȊȕ ȘȖȕȘȕȈȇ ȎȇȑȒȥȞȇȌșȘȦ ȉ ȚȋȌȗȍȏȉȇȔȏȏ 

ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȖȕȉȌȗȜȔȕȘșȣȥ șȉȧȗȋȢȜ ȓȇșȌȗȏȇȒȕȉ.

ǩȇȍȔȚȥ ȗȕȒȣ ȉ ȚȒȇȉȒȏȉȇȔȏȏ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏȊȗȇȥș 

șȇȑȍȌ ȓȌșȕȋȢ ȜȌȓȕȘȕȗȈȝȏȏ. ǵȋȔȇȑȕ ȏȘȖȕȒȣȎȚȌȓȢȌ ȉ Ȥșȕȓ 

ǩȕȋȇ ȟȏȗȕȑȕ ȗȇȘȖȗȕȘșȗȇȔȌȔȇ 

ȉ ȖȗȏȗȕȋȌ ȏ ȦȉȒȦȌșȘȦ 

ȊȒȇȉȔȢȓ ȉȌȠȌȘșȉȕȓ, 

ȓȌșȕȋȌ ȇȓȏȔȕȘȕȌȋȏȔȌȔȏȦ ȕȈȒȇȋȇȥș ȘȚȠȌȘșȉȌȔȔȢȓȏ 

ȔȌȋȕȘșȇșȑȇȓȏ, ȉ ȞȇȘșȔȕȘșȏ, șȗȌȈȚȥș ȉȢȘȕȑȕȊȕ ȗȇȘȜȕȋȇ ȤȔȌȗȊȏȏ ȏ 

ȉȢȎȢȉȇȥș ȑȕȗȗȕȎȏȥ. £ǶȕȤșȕȓȚ ȉ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȉȌȋȚșȘȦ ȘȕȉȗȌȓȌȔȔȢȌ ȏȘȘȒȌȋȕȉȇȔȏȦ ȇȓȏȔȕȉ 

ȗȇȘșȏșȌȒȣȔȕȊȕ ȖȗȕȏȘȜȕȍȋȌȔȏȦ, ȏȕȔȔȢȜ ȍȏȋȑȕȘșȌȐ ȏ ȊȒȚȈȕȑȏȜ ȤȉșȌȑșȏȞȌȘȑȏȜ ȗȇȘșȉȕȗȏșȌȒȌȐ. Ȅșȏ 

ȉȌȠȌȘșȉȇ ȉȘșȚȖȇȥș ȉ ȕȈȗȇșȏȓȢȌ ȗȌȇȑȝȏȏ Ș ȋȏȕȑȘȏȋȕȓ ȚȊȒȌȗȕȋȇ ȏ Ȗȗȏ ȕșȔȕȘȏșȌȒȣȔȕ ȔȏȎȑȏȜ 

șȌȓȖȌȗȇșȚȗȇȜ ȓȕȊȚș ȈȢșȣ ȏȘȖȕȒȣȎȕȉȇȔȢ ȖȕȉșȕȗȔȕ.

ǵȋȔȏȓ ȏȎ ȖȗȌȏȓȚȠȌȘșȉ “ȎȌȒȧȔȕȐ Ȝȏȓȏȏ” ȦȉȒȦȌșȘȦ ȖȗȌȉȗȇȠȌȔȏȌ ȚȒȕȉȒȌȔȔȕȊȕ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ 

ȉ ȖȕȒȌȎȔȢȌ ȉȌȠȌȘșȉȇ.  ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȖȗȕȏȎȉȕȋȘșȉȇ ȓȌșȇȔȕȒȇ, ȓȚȗȇȉȣȏȔȕȐ 

ȑȏȘȒȕșȢ ȏ ȘȏȔșȌșȏȞȌȘȑȕȊȕ șȕȖȒȏȉȇ Ȗȗȏ ȗȌȇȒȏȎȇȝȏȏ ȗȇȎȒȏȞȔȢȜ ȑȇșȇȒȏșȏȞȌȘȑȏȜ ȖȗȕȝȌȘȘȕȉ. ǩ  

ȤșȏȜ ȖȗȕȝȌȘȘȇȜ ȖȗȏȓȌȔȦȥșȘȦ ȓȌșȇȒȒȏȞȌȘȑȏȌ ȑȇșȇȒȏȎȇșȕȗȢ ȏ ȤȒȌȑșȗȕȜȏȓȏȞȌȘȑȏȌ ȘȏȘșȌȓȢ. ǹȇȑȏȓ 

ȕȈȗȇȎȕȓ, ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȘșȇȔȕȉȏșȘȦ ȉȌȠȌȘșȉȕȓ, ȏȊȗȇȥȠȏȓ ȇȑșȏȉȔȚȥ ȗȕȒȣ ȉ ȑȗȚȊȕȉȕȗȕșȌ 

ȚȊȒȌȗȕȋȇ.

ǩ ȑȕȔȌȞȔȕȓ ȏșȕȊȌ ȚȋȇȒȌȔȏȌ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏȎ ȉȕȎȋȚȜȇ ȦȉȒȦȌșȘȦ ȕȋȔȏȓ ȏȎ ȔȇȏȈȕȒȌȌ 

ȖȌȗȘȖȌȑșȏȉȔȢȜ ȔȇȖȗȇȉȒȌȔȏȐ ”ȎȌȒȧȔȕȐ Ȝȏȓȏȏ”. ǩȕȎȉȗȇȠȌȔȏȌ ȋȒȦ ȖȕȉșȕȗȔȕȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȦ 

ȏȎȈȢșȕȞȔȕȊȕ ȚȊȒȌȗȕȋȇ, ȔȇȜȕȋȦȠȌȊȕȘȦ ȉ ȇșȓȕȘțȌȗȌ, ȈȌȎ ȔȇȔȌȘȌȔȏȦ ȚȠȌȗȈȇ ȖȗȏȗȕȋȌ ȘȕȎȋȇȌș 

ȉȇȍȔȚȥ ȔȇȚȞȔȚȥ ȕȘȔȕȉȚ ȋȒȦ ȗȇȎȉȏșȏȦ ȚȘșȕȐȞȏȉȢȜ șȌȜȔȕȒȕȊȏȐ (ȤȑȕȒȕȊȏȞȔȢȜ șȌȜȔȕȒȕȊȏȐ) ȉ 

ȈȚȋȚȠȌȓ.

ȔȌȕȈȜȕȋȏȓȢȓ ȋȒȦ ȍȏȎȔȏ ȉȘȌȜ ȍȏȉȢȜ ȘȚȠȌȘșȉ 

Ȕȇ ǮȌȓȒȌ. ǵȋȔȇȑȕ ȉ ȉȕȋȌ, ȖȕȒȚȞȌȔȔȕȐ ȏȎ 

ȗȇȎȒȏȞȔȢȜ ȏȘșȕȞȔȏȑȕȉ, ȓȕȊȚș ȘȕȋȌȗȍȇșȣȘȦ 

ȖȌȘȕȑ, ȖȕȞȉȇ ȏ ȋȗȚȊȏȌ ȓȌȜȇȔȏȞȌȘȑȏȌ ȖȗȏȓȌȘȏ. 

ǶȕȤșȕȓȚ ȋȒȦ șȕȊȕ, ȞșȕȈȢ ȉȕȋȇ ȘșȇȒȇ ȖȗȏȊȕȋȔȇ 

ȋȒȦ ȏȘȖȕȒȣȎȕȉȇȔȏȦ, ȕȔȇ ȋȕȒȍȔȇ ȖȗȕȐșȏ 

ȞȌȗȌȎ ȖȗȕȝȌȘȘ ȕȞȏȘșȑȏ. ǽȌȒȣȥ ȖȗȕȌȑșȇ ȦȉȒȦȌșȘȦ 

ȏȎȊȕșȕȉȒȌȔȏȌ Ș ȖȕȓȕȠȣȥ ȖȗȕȘșȢȜ 

ȖȗȏȔȇȋȒȌȍȔȕȘșȌȐ țȏȒȣșȗȚȥȠȌȊȕ ȚȘșȗȕȐȘșȉȇ, 

ȔȇȈȒȥȋȌȔȏȌ Ȏȇ ȕȞȏȘșȑȕȐ ȎȇȊȗȦȎȔȧȔȔȕȐ ȉȕȋȢ 

ȖȚșȧȓ țȏȒȣșȗȇȝȏȏ ȏ ȕȝȌȔȑȇ ȖȕȘȗȌȋȘșȉȕȓ 

ȗȇȘȞȧșȕȉ ȤțțȌȑșȏȉȔȕȘșȏ ȖȗȕȉȌȋȧȔȔȕȐ ȕȞȏȘșȑȏ.

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ�

ȖȒȇȘșȏȑȕȉȇȦ ȈȚșȢȒȑȇ, ȉȇșȇ, 

ȇȑșȏȉȏȗȕȉȇȔȔȢȐ ȚȊȕȒȣ, ȖȌȘȕȑ, ȊȗȇȉȏȐ, 

ȓȌȗȔȢȐ ȘȕȘȚȋ, ȞȇȘȢ,  ȕȈȗȇȎȌȝ 

ȎȇȊȗȦȎȔȧȔȔȕȐ ȉȕȋȢ.

Ǽȕȋ ȗȇȈȕșȢ�

1. ǨȚșȢȒȑȇ ȖȌȗȌȉȕȗȇȞȏȉȇȌșȘȦ ȉȉȌȗȜ ȋȔȕȓ 

ȏ ȋȔȕ ȈȚșȢȒȑȏ ȉȢȗȌȎȇȌșȘȦ.

2. ǩȔȚșȗȣ ȈȚșȢȒȑȏ ȘȔȏȎȚ ȉȉȌȗȜ ȖȕȓȌȠȇȥș 

ȉȇșȚ, ȇȑșȏȉȏȗȕȉȇȔȔȢȐ ȚȊȕȒȣ, ȖȌȘȕȑ ȏ 

ȊȗȇȉȏȐ.

3. ǩ țȏȒȣșȗ ȔȇȒȏȉȇȌșȘȦ 200 ȓȒ 

ȎȇȊȗȦȎȔȧȔȔȕȐ ȉȕȋȢ.

4. ǯȎȓȌȗȦȌșȘȦ ȉȗȌȓȦ, Ȏȇ ȑȕșȕȗȕȌ ȉȕȋȇ 

ȖȗȕȜȕȋȏș ȞȌȗȌȎ țȏȒȣșȗ.

5. ǶȗȕȉȕȋȏșȘȦ ȔȇȈȒȥȋȌȔȏȌ Ȏȇ ȘȕȘșȕȦȔȏȌȓ 

ȉȕȋȢ ȋȕ ȏ ȖȕȘȒȌ țȏȒȣșȗȇȝȏȏ.

ǯȎȓȌȗȌȔȏȦ ǫȕ ǶȕȘȒȌ

ǵȈȡȧȓ ȉȕȋȢ (ȓȒ)

ǸșȌȖȌȔȣ ȓȚșȔȕȘșȏ (ȘȒȇȈȕ, ȘȗȌȋȔȌ, ȘȏȒȣȔȕ ȓȚșȔȢȌ)

ǩȗȌȓȦ țȏȒȣșȗȇȝȏȏ (ȘȌȑ)

ǮȇȖȇȜ

200

ǷȇȘȞȧșȢ�

• ǸȑȕȗȕȘșȣ țȏȒȣșȗȇȝȏȏ (ȘȑȕȗȕȘșȣ Ȗȕșȕȑȇ)

•  ǶȗȕȝȌȔș ȘȔȏȍȌȔȏȦ ȓȚșȔȕȘșȏ

• ǩȢȜȕȋ ȞȏȘșȕȐ ȉȕȋȢ

Ⴜ   ––––––––––––––––––––––––––––––
ȕȈȡȧȓ�țȏȒȣșȗȕȉȇȔȔȕȐ�ȉȕȋȢ

ȉȗȌȓȦ��ȘȌȑ�

ȘȔȏȍȌȔȏȌ�� %   –––––––––––– Ã 100
% �²��%ȋȕ ȖȕȘȒȌ

%ȋȕ

ȉȢȜȕȋ   ––––––––––––––––––––––––––––– Ã 100
ȕȈȡȧȓ�țȏȒȣșȗȕȉȇȔȔȕȐ�ȉȕȋȢ

ȕȈȡȧȓ�ȎȇȊȗȦȎȔȌȔȔȕȐ�ȉȕȋȢ

ǩȕȖȗȕȘȢ ȋȒȦ ȕȈȘȚȍȋȌȔȏȦ

1.£Ǳȇȑ ȏȎȓȌȔȏȒȏȘȣ ȉȔȌȟȔȏȐ ȉȏȋ ȏ ȎȇȖȇȜ ȉȕȋȢ ȉ ȜȕȋȌ țȏȒȣșȗȇȝȏȏ"

2. ǾȌȓȚ ȗȇȉȌȔ ȖȗȕȝȌȔș ȘȔȏȍȌȔȏȦ ȓȚșȔȕȘșȏ"  Ǿșȕ ȖȕȑȇȎȢȉȇȌș Ȥșȕș ȗȌȎȚȒȣșȇș"

3. ǱȕȒȏȞȌȘșȉȕ ȑȇȑȏȜ ȎȇȊȗȦȎȔȏșȌȒȌȐ ȘȔȏȍȇȌșȘȦ ȇȑșȏȉȏȗȕȉȇȔȔȢȓ ȚȊȒȧȓ ȒȚȞȟȌ ȉȘȌȊȕ" 

4. ǱȇȑȕȐ ȘȒȕȐ ȉ țȏȒȣșȗȌ ȔȇȏȈȕȒȌȌ ȉȇȍȌȔ� ȖȌȘȕȑ� ȚȊȕȒȣ ȏȒȏ ȜȒȕȖȕȑ" ǶȕȞȌȓȚ"

5. ǸșȇȔȕȉȏșȘȦ Ȓȏ țȏȒȣșȗȕȉȇȔȔȇȦ ȉȕȋȇ ȖȕȒȔȕȘșȣȥ ȈȌȎȕȖȇȘȔȕȐ" ǬȘșȣ Ȓȏ ȔȌȕȈȜȕȋȏȓȕȘșȣ ȉ ȑȇȑȏȜ�

ȒȏȈȕ ȋȕȖȕȒȔȏșȌȒȣȔȢȜ ȟȇȊȇȜ"

ǶȗȕȌȑș



46 47 

(OP, te[nRORJL\a, Kˎ\at

/a\LKˎ

46 47 

ǴȇȚȑȇ, șȌȜȔȕȒȕȊȏȦ, ȍȏȎȔȣ

ǵȋȔȏȓ ȏȎ ȉȇȍȔȢȜ țȇȑșȕȗȕȉ, ȉȒȏȦȥȠȏȜ Ȕȇ ȑȒȏȓȇșȏȞȌȘȑȚȥ ȘȏȘșȌȓȚ, ȦȉȒȦȌșȘȦ ȚȉȌȒȏȞȌȔȏȌ 

ȘȕȋȌȗȍȇȔȏȦ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ (Ǹǵ ) ȉ ȇșȓȕȘțȌȗȌ. ǩ ȗȌȎȚȒȣșȇșȌ ȟȏȗȕȑȕȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȦ 2

țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ, ȔȇȞȇȉȟȌȊȕȘȦ ȖȕȘȒȌ ȖȗȕȓȢȟȒȌȔȔȕȐ ȗȌȉȕȒȥȝȏȏ, ȉ ȇșȓȕȘțȌȗȌ ȎȔȇȞȏșȌȒȣȔȕ 

ȚȉȌȒȏȞȏȒȕȘȣ ȑȕȒȏȞȌȘșȉȕ Ǹǵ  ȕșȔȕȘȏșȌȒȣȔȕ ȌȊȕ ȌȘșȌȘșȉȌȔȔȕȊȕ ȗȇȉȔȕȉȌȘȔȕȊȕ ȚȗȕȉȔȦ. ǶȕȤșȕȓȚ ȉ 2

ȘȕȉȗȌȓȌȔȔȢȜ ȔȇȚȞȔȢȜ ȏȘȘȒȌȋȕȉȇȔȏȦȜ ȕȘȔȕȉȔȕȌ ȉȔȏȓȇȔȏȌ ȔȇȖȗȇȉȒȌȔȕ ȔȌ șȕȒȣȑȕ Ȕȇ ȘȕȑȗȇȠȌȔȏȌ 

ȉȢȈȗȕȘȕȉ ȉ ȉȕȎȋȚȜ ȉȗȌȋȔȢȜ ȊȇȎȕȉ, Ȕȕ ȏ Ȕȇ ȔȌȖȕȘȗȌȋȘșȉȌȔȔȕȌ ȚȋȇȒȌȔȏȌ ȏȎ ȉȕȎȋȚȜȇ ȋȏȕȑȘȏȋȇ 

ȚȊȒȌȗȕȋȇ, ȑȕșȕȗȢȐ ȉ Ȕȧȓ ȚȍȌ ȖȗȏȘȚșȘșȉȚȌș. ǶȗȕȉȕȋȏȓȢȌ ȉ ȤșȕȐ ȕȈȒȇȘșȏ ȏȘȘȒȌȋȕȉȇȔȏȦ ȕȘȔȕȉȇȔȢ 

Ȕȇ ȖȗȏȔȝȏȖȇȜ “ȎȌȒȧȔȕȐ Ȝȏȓȏȏ”. ǩ “ȎȌȒȧȔȕȐ Ȝȏȓȏȏ” ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȗȇȘȘȓȇșȗȏȉȇȌșȘȦ ȔȌ ȉ 

ȑȇȞȌȘșȉȌ ȕșȜȕȋȇ, ȇ ȑȇȑ ȏȘșȕȞȔȏȑ ȘȢȗȣȦ. ǵȘȔȕȉȔȇȦ șȗȚȋȔȕȘșȣ ȖȗȦȓȕȊȕ ȎȇȜȉȇșȇ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ 

ȏȎ ȉȕȎȋȚȜȇ ȘȕȘșȕȏș ȉ ȌȊȕ ȓȇȒȕȓ ȑȕȒȏȞȌȘșȉȌ ȉ ȇșȓȕȘțȌȗȌ. Ȅșȕș ȖȗȕȝȌȘȘ șȗȌȈȚȌș ȘȕȎȋȇȔȏȦ 

ȓȇșȌȗȏȇȒȕȉ Ș ȉȢȘȕȑȕȐ ȘȌȒȌȑșȏȉȔȕȘșȣȥ (ȏȎȈȏȗȇșȌȒȣȔȕȘșȣȥ). ǯȘȘȒȌȋȕȉȇȔȏȦ ȖȕȑȇȎȇȒȏ, Ȟșȕ 

ȉȢȋȌȒȌȔȏȌ COࢧ ȏȎ ȉȕȎȋȚȜȇ Ș ȖȕȓȕȠȣȥ ȖȗȇȉȏȒȣȔȕ ȖȕȋȕȈȗȇȔȔȢȜ ȘȕȗȈȌȔșȕȉ (ȖȕȊȒȕȠȇȥȠȏȜ 

ȓȇșȌȗȏȇȒȕȉ) ȏ ȑȇșȇȒȏșȏȞȌȘȑȏȜ ȘȏȘșȌȓ ȦȉȒȦȌșȘȦ ȉȢȖȕȒȔȏȓȕȐ ȎȇȋȇȞȌȐ Ș șȌȜȔȏȞȌȘȑȕȐ ȏ 

ȤȑȕȒȕȊȏȞȌȘȑȕȐ șȕȞȌȑ ȎȗȌȔȏȦ. ǹȌȜȔȕȒȕȊȏȏ, ȖȗȏȓȌȔȦȌȓȢȌ ȋȒȦ ȚȒȇȉȒȏȉȇȔȏȦ Ǹǵ , ȋȕȒȍȔȢ 2

ȕȘȔȕȉȢȉȇșȣȘȦ Ȕȇ ȤțțȌȑșȏȉȔȢȜ Ș ȤȔȌȗȊȌșȏȞȌȘȑȕȐ șȕȞȑȏ ȎȗȌȔȏȦ, ȔȌșȕȑȘȏȞȔȢȜ 

ȏ ȖȗȏȊȕȋȔȢȜ ȋȒȦ ȉșȕȗȏȞȔȕȐ ȖȌȗȌȗȇȈȕșȑȏ ȓȇșȌȗȏȇȒȇȜ. ǫȒȦ ȤșȏȜ ȝȌȒȌȐ 

ȞȇȠȌ ȉȘȌȊȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȘȖȕȘȕȈ, ȕȘȔȕȉȇȔȔȢȐ Ȕȇ ȖȗȕȝȌȘȘȌ 

ȇȋȘȕȗȈȝȏȏ. ǸȚșȣ ȤșȕȊȕ ȘȖȕȘȕȈȇ ȎȇȑȒȥȞȇȌșȘȦ ȉ ȚȋȌȗȍȏȉȇȔȏȏ 

ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȖȕȉȌȗȜȔȕȘșȣȥ șȉȧȗȋȢȜ ȓȇșȌȗȏȇȒȕȉ.

ǩȇȍȔȚȥ ȗȕȒȣ ȉ ȚȒȇȉȒȏȉȇȔȏȏ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏȊȗȇȥș 

șȇȑȍȌ ȓȌșȕȋȢ ȜȌȓȕȘȕȗȈȝȏȏ. ǵȋȔȇȑȕ ȏȘȖȕȒȣȎȚȌȓȢȌ ȉ Ȥșȕȓ 

ǩȕȋȇ ȟȏȗȕȑȕ ȗȇȘȖȗȕȘșȗȇȔȌȔȇ 

ȉ ȖȗȏȗȕȋȌ ȏ ȦȉȒȦȌșȘȦ 

ȊȒȇȉȔȢȓ ȉȌȠȌȘșȉȕȓ, 

ȓȌșȕȋȌ ȇȓȏȔȕȘȕȌȋȏȔȌȔȏȦ ȕȈȒȇȋȇȥș ȘȚȠȌȘșȉȌȔȔȢȓȏ 

ȔȌȋȕȘșȇșȑȇȓȏ, ȉ ȞȇȘșȔȕȘșȏ, șȗȌȈȚȥș ȉȢȘȕȑȕȊȕ ȗȇȘȜȕȋȇ ȤȔȌȗȊȏȏ ȏ 

ȉȢȎȢȉȇȥș ȑȕȗȗȕȎȏȥ. £ǶȕȤșȕȓȚ ȉ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȉȌȋȚșȘȦ ȘȕȉȗȌȓȌȔȔȢȌ ȏȘȘȒȌȋȕȉȇȔȏȦ ȇȓȏȔȕȉ 

ȗȇȘșȏșȌȒȣȔȕȊȕ ȖȗȕȏȘȜȕȍȋȌȔȏȦ, ȏȕȔȔȢȜ ȍȏȋȑȕȘșȌȐ ȏ ȊȒȚȈȕȑȏȜ ȤȉșȌȑșȏȞȌȘȑȏȜ ȗȇȘșȉȕȗȏșȌȒȌȐ. Ȅșȏ 

ȉȌȠȌȘșȉȇ ȉȘșȚȖȇȥș ȉ ȕȈȗȇșȏȓȢȌ ȗȌȇȑȝȏȏ Ș ȋȏȕȑȘȏȋȕȓ ȚȊȒȌȗȕȋȇ ȏ Ȗȗȏ ȕșȔȕȘȏșȌȒȣȔȕ ȔȏȎȑȏȜ 

șȌȓȖȌȗȇșȚȗȇȜ ȓȕȊȚș ȈȢșȣ ȏȘȖȕȒȣȎȕȉȇȔȢ ȖȕȉșȕȗȔȕ.

ǵȋȔȏȓ ȏȎ ȖȗȌȏȓȚȠȌȘșȉ “ȎȌȒȧȔȕȐ Ȝȏȓȏȏ” ȦȉȒȦȌșȘȦ ȖȗȌȉȗȇȠȌȔȏȌ ȚȒȕȉȒȌȔȔȕȊȕ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ 

ȉ ȖȕȒȌȎȔȢȌ ȉȌȠȌȘșȉȇ.  ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȖȗȕȏȎȉȕȋȘșȉȇ ȓȌșȇȔȕȒȇ, ȓȚȗȇȉȣȏȔȕȐ 

ȑȏȘȒȕșȢ ȏ ȘȏȔșȌșȏȞȌȘȑȕȊȕ șȕȖȒȏȉȇ Ȗȗȏ ȗȌȇȒȏȎȇȝȏȏ ȗȇȎȒȏȞȔȢȜ ȑȇșȇȒȏșȏȞȌȘȑȏȜ ȖȗȕȝȌȘȘȕȉ. ǩ  

ȤșȏȜ ȖȗȕȝȌȘȘȇȜ ȖȗȏȓȌȔȦȥșȘȦ ȓȌșȇȒȒȏȞȌȘȑȏȌ ȑȇșȇȒȏȎȇșȕȗȢ ȏ ȤȒȌȑșȗȕȜȏȓȏȞȌȘȑȏȌ ȘȏȘșȌȓȢ. ǹȇȑȏȓ 

ȕȈȗȇȎȕȓ, ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȘșȇȔȕȉȏșȘȦ ȉȌȠȌȘșȉȕȓ, ȏȊȗȇȥȠȏȓ ȇȑșȏȉȔȚȥ ȗȕȒȣ ȉ ȑȗȚȊȕȉȕȗȕșȌ 

ȚȊȒȌȗȕȋȇ.

ǩ ȑȕȔȌȞȔȕȓ ȏșȕȊȌ ȚȋȇȒȌȔȏȌ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏȎ ȉȕȎȋȚȜȇ ȦȉȒȦȌșȘȦ ȕȋȔȏȓ ȏȎ ȔȇȏȈȕȒȌȌ 

ȖȌȗȘȖȌȑșȏȉȔȢȜ ȔȇȖȗȇȉȒȌȔȏȐ ”ȎȌȒȧȔȕȐ Ȝȏȓȏȏ”. ǩȕȎȉȗȇȠȌȔȏȌ ȋȒȦ ȖȕȉșȕȗȔȕȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȦ 

ȏȎȈȢșȕȞȔȕȊȕ ȚȊȒȌȗȕȋȇ, ȔȇȜȕȋȦȠȌȊȕȘȦ ȉ ȇșȓȕȘțȌȗȌ, ȈȌȎ ȔȇȔȌȘȌȔȏȦ ȚȠȌȗȈȇ ȖȗȏȗȕȋȌ ȘȕȎȋȇȌș 

ȉȇȍȔȚȥ ȔȇȚȞȔȚȥ ȕȘȔȕȉȚ ȋȒȦ ȗȇȎȉȏșȏȦ ȚȘșȕȐȞȏȉȢȜ șȌȜȔȕȒȕȊȏȐ (ȤȑȕȒȕȊȏȞȔȢȜ șȌȜȔȕȒȕȊȏȐ) ȉ 

ȈȚȋȚȠȌȓ.

ȔȌȕȈȜȕȋȏȓȢȓ ȋȒȦ ȍȏȎȔȏ ȉȘȌȜ ȍȏȉȢȜ ȘȚȠȌȘșȉ 

Ȕȇ ǮȌȓȒȌ. ǵȋȔȇȑȕ ȉ ȉȕȋȌ, ȖȕȒȚȞȌȔȔȕȐ ȏȎ 

ȗȇȎȒȏȞȔȢȜ ȏȘșȕȞȔȏȑȕȉ, ȓȕȊȚș ȘȕȋȌȗȍȇșȣȘȦ 

ȖȌȘȕȑ, ȖȕȞȉȇ ȏ ȋȗȚȊȏȌ ȓȌȜȇȔȏȞȌȘȑȏȌ ȖȗȏȓȌȘȏ. 

ǶȕȤșȕȓȚ ȋȒȦ șȕȊȕ, ȞșȕȈȢ ȉȕȋȇ ȘșȇȒȇ ȖȗȏȊȕȋȔȇ 

ȋȒȦ ȏȘȖȕȒȣȎȕȉȇȔȏȦ, ȕȔȇ ȋȕȒȍȔȇ ȖȗȕȐșȏ 

ȞȌȗȌȎ ȖȗȕȝȌȘȘ ȕȞȏȘșȑȏ. ǽȌȒȣȥ ȖȗȕȌȑșȇ ȦȉȒȦȌșȘȦ 

ȏȎȊȕșȕȉȒȌȔȏȌ Ș ȖȕȓȕȠȣȥ ȖȗȕȘșȢȜ 

ȖȗȏȔȇȋȒȌȍȔȕȘșȌȐ țȏȒȣșȗȚȥȠȌȊȕ ȚȘșȗȕȐȘșȉȇ, 

ȔȇȈȒȥȋȌȔȏȌ Ȏȇ ȕȞȏȘșȑȕȐ ȎȇȊȗȦȎȔȧȔȔȕȐ ȉȕȋȢ 

ȖȚșȧȓ țȏȒȣșȗȇȝȏȏ ȏ ȕȝȌȔȑȇ ȖȕȘȗȌȋȘșȉȕȓ 

ȗȇȘȞȧșȕȉ ȤțțȌȑșȏȉȔȕȘșȏ ȖȗȕȉȌȋȧȔȔȕȐ ȕȞȏȘșȑȏ.

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ�

ȖȒȇȘșȏȑȕȉȇȦ ȈȚșȢȒȑȇ, ȉȇșȇ, 

ȇȑșȏȉȏȗȕȉȇȔȔȢȐ ȚȊȕȒȣ, ȖȌȘȕȑ, ȊȗȇȉȏȐ, 

ȓȌȗȔȢȐ ȘȕȘȚȋ, ȞȇȘȢ,  ȕȈȗȇȎȌȝ 

ȎȇȊȗȦȎȔȧȔȔȕȐ ȉȕȋȢ.

Ǽȕȋ ȗȇȈȕșȢ�

1. ǨȚșȢȒȑȇ ȖȌȗȌȉȕȗȇȞȏȉȇȌșȘȦ ȉȉȌȗȜ ȋȔȕȓ 

ȏ ȋȔȕ ȈȚșȢȒȑȏ ȉȢȗȌȎȇȌșȘȦ.

2. ǩȔȚșȗȣ ȈȚșȢȒȑȏ ȘȔȏȎȚ ȉȉȌȗȜ ȖȕȓȌȠȇȥș 

ȉȇșȚ, ȇȑșȏȉȏȗȕȉȇȔȔȢȐ ȚȊȕȒȣ, ȖȌȘȕȑ ȏ 

ȊȗȇȉȏȐ.

3. ǩ țȏȒȣșȗ ȔȇȒȏȉȇȌșȘȦ 200 ȓȒ 

ȎȇȊȗȦȎȔȧȔȔȕȐ ȉȕȋȢ.

4. ǯȎȓȌȗȦȌșȘȦ ȉȗȌȓȦ, Ȏȇ ȑȕșȕȗȕȌ ȉȕȋȇ 

ȖȗȕȜȕȋȏș ȞȌȗȌȎ țȏȒȣșȗ.

5. ǶȗȕȉȕȋȏșȘȦ ȔȇȈȒȥȋȌȔȏȌ Ȏȇ ȘȕȘșȕȦȔȏȌȓ 

ȉȕȋȢ ȋȕ ȏ ȖȕȘȒȌ țȏȒȣșȗȇȝȏȏ.

ǯȎȓȌȗȌȔȏȦ ǫȕ ǶȕȘȒȌ

ǵȈȡȧȓ ȉȕȋȢ (ȓȒ)

ǸșȌȖȌȔȣ ȓȚșȔȕȘșȏ (ȘȒȇȈȕ, ȘȗȌȋȔȌ, ȘȏȒȣȔȕ ȓȚșȔȢȌ)

ǩȗȌȓȦ țȏȒȣșȗȇȝȏȏ (ȘȌȑ)

ǮȇȖȇȜ

200

ǷȇȘȞȧșȢ�

• ǸȑȕȗȕȘșȣ țȏȒȣșȗȇȝȏȏ (ȘȑȕȗȕȘșȣ Ȗȕșȕȑȇ)

•  ǶȗȕȝȌȔș ȘȔȏȍȌȔȏȦ ȓȚșȔȕȘșȏ

• ǩȢȜȕȋ ȞȏȘșȕȐ ȉȕȋȢ

Ⴜ   ––––––––––––––––––––––––––––––
ȕȈȡȧȓ�țȏȒȣșȗȕȉȇȔȔȕȐ�ȉȕȋȢ

ȉȗȌȓȦ��ȘȌȑ�

ȘȔȏȍȌȔȏȌ�� %   –––––––––––– Ã 100
% �²��%ȋȕ ȖȕȘȒȌ

%ȋȕ

ȉȢȜȕȋ   ––––––––––––––––––––––––––––– Ã 100
ȕȈȡȧȓ�țȏȒȣșȗȕȉȇȔȔȕȐ�ȉȕȋȢ

ȕȈȡȧȓ�ȎȇȊȗȦȎȔȌȔȔȕȐ�ȉȕȋȢ

ǩȕȖȗȕȘȢ ȋȒȦ ȕȈȘȚȍȋȌȔȏȦ

1.£Ǳȇȑ ȏȎȓȌȔȏȒȏȘȣ ȉȔȌȟȔȏȐ ȉȏȋ ȏ ȎȇȖȇȜ ȉȕȋȢ ȉ ȜȕȋȌ țȏȒȣșȗȇȝȏȏ"

2. ǾȌȓȚ ȗȇȉȌȔ ȖȗȕȝȌȔș ȘȔȏȍȌȔȏȦ ȓȚșȔȕȘșȏ"  Ǿșȕ ȖȕȑȇȎȢȉȇȌș Ȥșȕș ȗȌȎȚȒȣșȇș"

3. ǱȕȒȏȞȌȘșȉȕ ȑȇȑȏȜ ȎȇȊȗȦȎȔȏșȌȒȌȐ ȘȔȏȍȇȌșȘȦ ȇȑșȏȉȏȗȕȉȇȔȔȢȓ ȚȊȒȧȓ ȒȚȞȟȌ ȉȘȌȊȕ" 

4. ǱȇȑȕȐ ȘȒȕȐ ȉ țȏȒȣșȗȌ ȔȇȏȈȕȒȌȌ ȉȇȍȌȔ� ȖȌȘȕȑ� ȚȊȕȒȣ ȏȒȏ ȜȒȕȖȕȑ" ǶȕȞȌȓȚ"

5. ǸșȇȔȕȉȏșȘȦ Ȓȏ țȏȒȣșȗȕȉȇȔȔȇȦ ȉȕȋȇ ȖȕȒȔȕȘșȣȥ ȈȌȎȕȖȇȘȔȕȐ" ǬȘșȣ Ȓȏ ȔȌȕȈȜȕȋȏȓȕȘșȣ ȉ ȑȇȑȏȜ�

ȒȏȈȕ ȋȕȖȕȒȔȏșȌȒȣȔȢȜ ȟȇȊȇȜ"

ǶȗȕȌȑș
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4948

ǵȘȔȕȉȔȚȥ ȞȇȘșȣ ȉȕȎȋȚȜȇ ȘȕȘșȇȉȒȦȥș ȊȇȎȢ ȇȎȕș ȏ ȑȏȘȒȕȗȕȋ, ȉ ȌȊȕ ȘȕȘșȇȉȌ șȇȑȍȌ ȖȗȏȘȚșȘșȉȚȥș ȉ ȓȇȒȢȜ 

ȑȕȒȏȞȌȘșȉȇȜ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ,  ȉȕȋȦȔȢȌ ȖȇȗȢ, ȇȗȊȕȔ ȏ ȋȗȚȊȏȌ ȈȒȇȊȕȗȕȋȔȢȌ ȊȇȎȢ. 

ǫȒȦ ȗȇȎȋȌȒȌȔȏȦ ȊȇȎȕȉ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȉȕȎȋȚȜȌ, ȉȕȎȋȚȜ ȘȔȇȞȇȒȇ ȕȜȒȇȍȋȇȥș ȏ Șȍȏȍȇȥș, ȇ ȎȇșȌȓ 

ȖȕȒȚȞȌȔȔȚȥ ȍȏȋȑȚȥ ȘȓȌȘȣ ȗȇȎȋȌȒȦȥș Ȕȇ ȘȕȘșȇȉȔȢȌ ȞȇȘșȏ ȓȌșȕȋȕȓ țȗȇȑȝȏȕȔȔȕȐ ȋȏȘșȏȒȒȦȝȏȏ.

ǵȘȔȕȉȔȢȓȏ ȉȌȠȌȘșȉȇȓȏ, ȎȇȊȗȦȎȔȦȥȠȏȓȏ ȉȕȎȋȚȜ, ȦȉȒȦȥșȘȦ ȓȕȔȕȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ,  ȋȏȕȑȘȏȋ ȘȌȗȢ, ȕȑȘȏȋȢ ȇȎȕșȇ ȏ ȘȕȌȋȏȔȌȔȏȦ ȘȉȏȔȝȇ.

ǸȕȋȌȗȍȇȠȏȌȘȦ ȉ ȉȕȎȋȚȜȌ ȖȇȗȔȏȑȕȉȢȌ ȊȇȎȢ (CO , CH   ȏ ȋȗ.) ȖȕȊȒȕȠȇȥș șȌȖȒȕ ȏȎ ȇșȓȕȘțȌȗȢ ȏ 2 4

ȖȗȌȖȦșȘșȉȚȥș ȌȊȕ ȏȎȒȚȞȌȔȏȥ ȉ ȑȕȘȓȕȘ.  ǩ ȗȌȎȚȒȣșȇșȌ ȘȗȌȋȔȦȦ șȌȓȖȌȗȇșȚȗȇ Ȕȇ ǮȌȓȒȌ ȏȎ Ȋȕȋȇ ȉ 

Ȋȕȋ ȖȕȉȢȟȇȌșȘȦ ȏ Ȥșȕ ȦȉȒȌȔȏȌ ȔȇȎȢȉȇȌșȘȦ  ȊȒȕȈȇȒȣȔȢȓ ȖȕșȌȖȒȌȔȏȌȓ. Ǹ ȖȕȉȢȟȌȔȏȌȓ 

ȘȗȌȋȔȌȐ șȌȓȖȌȗȇșȚȗȢ ȖȗȕȏȘȜȕȋȦș ȗȇȎȒȏȞȔȢȌ ȏȎȓȌȔȌȔȏȦ ȉ ȑȒȏȓȇșȏȞȌȘȑȕȐ ȘȏȘșȌȓȌ ǮȌȓȒȏ ȏ, 

ȑȇȑ ȘȒȌȋȘșȉȏȌ, ȉ ȗȇȎȒȏȞȔȢȜ ȗȌȊȏȕȔȇȜ ȓȏȗȇ ȏȎȓȌȔȦȥșȘȦ ȏȜ ȑȒȏȓȇșȏȞȌȘȑȏȌ ȕȘȕȈȌȔȔȕȘșȏ.

ǯȘȖȕȒȣȎȕȉȇȔȏȌ  

ȉȕȎȕȈȔȕȉȒȦȌȓȢȜ 

ȏȘșȕȞȔȏȑȕȉ ȤȔȌȗȊȏȏ 

ǸȕȑȗȇȠȌȔȏȌ    

ȏȘȖȕȒȣȎȕȉȇȔȏȦ 

țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ

ǶȗȏȓȌȔȌȔȏȌ ȔȕȉȢȜ șȌȜȔȕȒȕȊȏȐ 

ȋȒȦ ȚȓȌȔȣȟȌȔȏȦ ȘȕȋȌȗȍȇȔȏȦ 

ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ

Ǹșȇȋȏȏ ȖȕȒȚȞȌȔȏȦ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ

ǩода

ǩȢȈȕȗ ȏȘșȕȞȔȏȑȕȉ

ȉȕȋȢ

ǵȞȏȘșȑȇ ȕș șȉȧȗȋȢȜ

ȎȇȊȗȦȎȔȏșȌȒȌȐ

ǫȌȎȏȔțȌȑȝȏȦ ǼȗȇȔȌȔȏȌ ȏ

ȗȇȘȖȗȌȋȌȒȌȔȏȌ

2. ǬȘȒȏ ȔȇȑȗȢșȣ ȕȊȕȔȣ ȖȒȕșȔȕȐ șȑȇȔȣȥ �ȔȇȖȗȏȓȌȗ� ȕȋȌȦȒȕȓ�� ȕȊȕȔȣ ȖȕȊȇȘȔȌș. ǵȈȡȦȘȔȏșȌ� 
ȖȕȞȌȓȚ.
3. ǩ ȑȇȑȕȐ ȘȗȌȋȌ ² ȉ ȞȏȘșȕȓ ȑȏȘȒȕȗȕȋȌ ȏȒȏ Ȕȇ ȉȕȎȋȚȜȌ ² ȖȗȕȝȌȘȘ ȊȕȗȌȔȏȦ ȈȚȋȌș ȖȗȕșȌȑȇșȣ Ș 
ȈȕȒȣȟȌȐ ȘȑȕȗȕȘșȣȥ"   ǵȈȡȦȘȔȏșȌ ȖȗȏȞȏȔȚ.
4. ǵșȓȌșȣșȌ ȘȜȕȋȘșȉȕ ȏ ȗȇȎȒȏȞȏȦ ȓȌȍȋȚ ȊȕȗȌȔȏȌȓ ȍȌȒȌȎȇ ȏ ȌȊȕ ȗȍȇȉȒȌȔȏȌȓ Ȕȇ ȉȕȎȋȚȜȌ 
Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ.
5. ǩ ȎȇȑȗȢșȕȐ ȑȕȓȔȇșȌ ȔȇȜȕȋȏșȘȦ 5� ȓࢗ ȉȕȎȋȚȜȇ �2��C ȏ 1 ȇșȓ� �ȖȗȏȔȦșȣ� Ȟșȕ ȉ ȉȕȎȋȚȜȌ 
ȘȕȋȌȗȍȏșȘȦ 78� ȇȎȕșȇ� 21� ȑȏȘȒȕȗȕȋȇ ȏ 1� ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ�.

a. Ǹ ȑȇȑȕȐ ȓȇȑȘȏȓȇȒȣȔȕȐ ȓȇȘȘȕȐ ȉȕȋȕȗȕȋȇ (Ȋ) ȓȕȍȌș ȖȗȕȗȌȇȊȏȗȕȉȇșȣ ȑȏȘȒȕȗȕȋ, ȘȕȋȌȗȍȇȠȏȐȘȦ 
ȉ ȉȕȎȋȚȜȌ"

E. Ƕȗȏ ȗȇȎȒȕȍȌȔȏȏ ȑȇȑȕȐ ȓȇȘȘȢ (Ȋ) ȖȌȗȕȑȘȏȋȇ ȉȕȋȕȗȕȋȇ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȘșȕȒȣȑȕ ȍȌ ȑȏȘȒȕȗȕȋȇ,  
ȘȑȕȒȣȑȕ ȌȊȕ ȘȕȋȌȗȍȏșȘȦ ȉ ȑȕȓȔȇșȌ ȉ ȘȕȘșȇȉȌ ȉȕȎȋȚȜȇ" 

F. Ǵȇ ȉȕȎȋȚȜȌ ȘȍȏȊȇȥș 1650 Ȋ ȚȊȒȦ (C), ȔȌ ȘȕȋȌȗȍȇȠȌȊȕ ȖȗȏȓȌȘȌȐ.

– ȘȑȕȒȣȑȕ Ȓȏșȗȕȉ (20�C ȏ 1 ȇșȓ) ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȕȈȗȇȎȚȌșȘȦ Ȗȗȏ Ȥșȕȓ"

– ȗȇȘȘȞȏșȇȐșȌ ȖȗȏȈȒȏȎȏșȌȒȣȔȕȌ ȘȕȋȌȗȍȇȔȏȌ (ȉ %) ȇȎȕșȇ, ȑȏȘȒȕȗȕȋȇ ȏ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ ȉ ȉȕȎȋȚȜȌ 
ȖȕȘȒȌ ȎȇȉȌȗȟȌȔȏȦ ȖȗȕȝȌȘȘȇ ȘȊȕȗȇȔȏȦ.

1. ǯȎȚȞȏșȌ Ȋȗȇțȏȑ ȏ ȕșȉȌșȣșȌ Ȕȇ ȖȗȏȉȌȋȧȔȔȢȌ ȔȏȍȌ ȉȕȖȗȕȘȢ �1 SSP    ȕȋȔȇ ȞȇȘșȣ Ȕȇ ȓȏȒȒȏȕȔ�. 

 

20171880

�C

410

390

370

350

330

310

290

270

SSP

+1,1

+0,9

+0,7

+0,5

+0,3

+0,1

–0,1

–0,3

șȌȓȖȌȗȇșȚȗȇ, �Ǹ

ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ

Заключение Обобщающие задания

e.£Ǵȇ ȘȑȕȒȣȑȕ SSP ȖȗȏȈȒȏȎȏșȌȒȣȔȕ ȚȉȌȒȏȞȏȒȕȘȣ ȑȕȒȏȞȌȘșȉȕ COࢧ Ȏȇ ȖȌȗȏȕȋ 1880–2017 ȊȊ."

I. Ǵȇ ȘȑȕȒȣȑȕ ȊȗȇȋȚȘȕȉ ȖȕȉȢȘȏȒȇȘȣ ȘȗȌȋȔȦȦ ȊȒȕȈȇȒȣȔȇȦ șȌȓȖȌȗȇșȚȗȇ Ȏȇ șȕș ȍȌ ȖȌȗȏȕȋ"

J. ǩ ȘȗȌȋȔȌȓ, Ȕȇ ȘȑȕȒȣȑȕ SSP ȚȉȌȒȏȞȏȉȇȒȕȘȣ ȑȕȒȏȞȌȘșȉȕ COࢧ ȑȇȍȋȢȌ 10 ȒȌș"

K. ǷȇȘȘȞȏșȇȐșȌ ȘȗȌȋȔȌȊȕȋȕȉȚȥ ȘȑȕȗȕȘșȣ ȖȕȉȢȟȌȔȏȦ șȌȓȖȌȗȇșȚȗȢ (�C�Ȋȕȋ).

L. ǬȘȒȏ ȖȕȉȢȟȌȔȏȌ șȌȓȖȌȗȇșȚȗȢ ȖȗȕȋȕȒȍȏșȘȦ ȉ șȕȓ ȍȌ șȌȓȖȌ, șȕ ȘȑȕȒȣȑȕ SSP ȘȕȘșȇȉȏș 

ȖȗȏȈȒȏȎȏșȌȒȣȔȢȐ ȚȗȕȉȌȔȣ ȘȕȋȌȗȍȇȔȏȦ COࢧ ȉ 2050 ȊȕȋȚ"

M. Ǿșȕ  ȓȕȍȌș ȈȢșȣ ȖȗȏȞȏȔȕȐ șȕȓȚ, Ȟșȕ ȉ ȔȌȑȕșȕȗȢȌ ȖȌȗȏȕȋȢ ȖȕȉȢȟȌȔȏȌ șȌȓȖȌȗȇșȚȗȢ ȖȗȕȏȘȜȕȋȏȒȕ 

ȔȌ ȖȇȗȇȒȒȌȒȣȔȕ Ș ȖȕȉȢȟȌȔȏȌȓ  ȘȕȋȌȗȍȇȔȏȦ COࢧ"

a. ǱȇȑȇȦ ȎȇȉȏȘȏȓȕȘșȣ, ȘȕȊȒȇȘȔȕ ȊȗȇțȏȑȚ, ȔȇȈȒȥȋȇȌșȘȦ 

ȓȌȍȋȚ șȌȓȖȌȗȇșȚȗȕȐ ȏ ȑȕȒȏȞȌȘșȉȕȓ COࢧ"

E. ǾȌȓ ȕȈȚȘȒȕȉȒȌȔȕ șȕ, Ȟșȕ șȌȓȖȌȗȇșȚȗȔȇȦ ȒȏȔȏȦ 

ȏȓȌȌș ȏȎȉȏȒȏȘșȚȥ țȕȗȓȚ, ȇ ȒȏȔȏȦ ȑȕȒȏȞȌȘșȉȇ COࢧ 

– ȈȕȒȌȌ  ȖȒȇȉȔȚȥ"

F. Ǳȇȑ ȈȢ ȉȢ ȕȈȡȦȘȔȏȒȏ ȚȘȑȕȗȌȔȏȌ ȖȕȉȢȟȌȔȏȦ 
șȌȓȖȌȗȇșȚȗȢ ȔȇȞȏȔȇȦ Șȕ ȉșȕȗȕȐ ȖȕȒȕȉȏȔȢ ;; 
ȉȌȑȇ"

G. ǱȇȑȇȦ ȘȚȠȌȘșȉȚȌș ȘȉȦȎȣ ȓȌȍȋȚ ȖȗȕȏȎȕȟȌȋȟȏȓȏ 

ȏȎȓȌȔȌȔȏȦȓȏ, ȑȕșȕȗȢȌ ȉȏȋȔȢ ȏȎ Ȋȗȇțȏȑȇ, ȏ 

ȋȌȦșȌȒȣȔȕȘșȣȥ ȞȌȒȕȉȌȑȇ"

ǳȌȗȢ, ȖȗȏȔȏȓȇȌȓȢȌ ȋȒȦ ȎȇȓȌȋȒȌȔȏȦ ȊȒȕȈȇȒȣȔȕȊȕ ȖȕșȌȖȒȌȔȏȦ
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ǩȕȎȋȚȜ

4948

ǵȘȔȕȉȔȚȥ ȞȇȘșȣ ȉȕȎȋȚȜȇ ȘȕȘșȇȉȒȦȥș ȊȇȎȢ ȇȎȕș ȏ ȑȏȘȒȕȗȕȋ, ȉ ȌȊȕ ȘȕȘșȇȉȌ șȇȑȍȌ ȖȗȏȘȚșȘșȉȚȥș ȉ ȓȇȒȢȜ 

ȑȕȒȏȞȌȘșȉȇȜ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ,  ȉȕȋȦȔȢȌ ȖȇȗȢ, ȇȗȊȕȔ ȏ ȋȗȚȊȏȌ ȈȒȇȊȕȗȕȋȔȢȌ ȊȇȎȢ. 

ǫȒȦ ȗȇȎȋȌȒȌȔȏȦ ȊȇȎȕȉ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȉȕȎȋȚȜȌ, ȉȕȎȋȚȜ ȘȔȇȞȇȒȇ ȕȜȒȇȍȋȇȥș ȏ Șȍȏȍȇȥș, ȇ ȎȇșȌȓ 

ȖȕȒȚȞȌȔȔȚȥ ȍȏȋȑȚȥ ȘȓȌȘȣ ȗȇȎȋȌȒȦȥș Ȕȇ ȘȕȘșȇȉȔȢȌ ȞȇȘșȏ ȓȌșȕȋȕȓ țȗȇȑȝȏȕȔȔȕȐ ȋȏȘșȏȒȒȦȝȏȏ.

ǵȘȔȕȉȔȢȓȏ ȉȌȠȌȘșȉȇȓȏ, ȎȇȊȗȦȎȔȦȥȠȏȓȏ ȉȕȎȋȚȜ, ȦȉȒȦȥșȘȦ ȓȕȔȕȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ,  ȋȏȕȑȘȏȋ ȘȌȗȢ, ȕȑȘȏȋȢ ȇȎȕșȇ ȏ ȘȕȌȋȏȔȌȔȏȦ ȘȉȏȔȝȇ.

ǸȕȋȌȗȍȇȠȏȌȘȦ ȉ ȉȕȎȋȚȜȌ ȖȇȗȔȏȑȕȉȢȌ ȊȇȎȢ (CO , CH   ȏ ȋȗ.) ȖȕȊȒȕȠȇȥș șȌȖȒȕ ȏȎ ȇșȓȕȘțȌȗȢ ȏ 2 4

ȖȗȌȖȦșȘșȉȚȥș ȌȊȕ ȏȎȒȚȞȌȔȏȥ ȉ ȑȕȘȓȕȘ.  ǩ ȗȌȎȚȒȣșȇșȌ ȘȗȌȋȔȦȦ șȌȓȖȌȗȇșȚȗȇ Ȕȇ ǮȌȓȒȌ ȏȎ Ȋȕȋȇ ȉ 

Ȋȕȋ ȖȕȉȢȟȇȌșȘȦ ȏ Ȥșȕ ȦȉȒȌȔȏȌ ȔȇȎȢȉȇȌșȘȦ  ȊȒȕȈȇȒȣȔȢȓ ȖȕșȌȖȒȌȔȏȌȓ. Ǹ ȖȕȉȢȟȌȔȏȌȓ 

ȘȗȌȋȔȌȐ șȌȓȖȌȗȇșȚȗȢ ȖȗȕȏȘȜȕȋȦș ȗȇȎȒȏȞȔȢȌ ȏȎȓȌȔȌȔȏȦ ȉ ȑȒȏȓȇșȏȞȌȘȑȕȐ ȘȏȘșȌȓȌ ǮȌȓȒȏ ȏ, 

ȑȇȑ ȘȒȌȋȘșȉȏȌ, ȉ ȗȇȎȒȏȞȔȢȜ ȗȌȊȏȕȔȇȜ ȓȏȗȇ ȏȎȓȌȔȦȥșȘȦ ȏȜ ȑȒȏȓȇșȏȞȌȘȑȏȌ ȕȘȕȈȌȔȔȕȘșȏ.

ǯȘȖȕȒȣȎȕȉȇȔȏȌ  

ȉȕȎȕȈȔȕȉȒȦȌȓȢȜ 

ȏȘșȕȞȔȏȑȕȉ ȤȔȌȗȊȏȏ 

ǸȕȑȗȇȠȌȔȏȌ    

ȏȘȖȕȒȣȎȕȉȇȔȏȦ 

țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ

ǶȗȏȓȌȔȌȔȏȌ ȔȕȉȢȜ șȌȜȔȕȒȕȊȏȐ 

ȋȒȦ ȚȓȌȔȣȟȌȔȏȦ ȘȕȋȌȗȍȇȔȏȦ 

ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ

Ǹșȇȋȏȏ ȖȕȒȚȞȌȔȏȦ ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ

ǩода

ǩȢȈȕȗ ȏȘșȕȞȔȏȑȕȉ

ȉȕȋȢ

ǵȞȏȘșȑȇ ȕș șȉȧȗȋȢȜ

ȎȇȊȗȦȎȔȏșȌȒȌȐ

ǫȌȎȏȔțȌȑȝȏȦ ǼȗȇȔȌȔȏȌ ȏ

ȗȇȘȖȗȌȋȌȒȌȔȏȌ

2. ǬȘȒȏ ȔȇȑȗȢșȣ ȕȊȕȔȣ ȖȒȕșȔȕȐ șȑȇȔȣȥ �ȔȇȖȗȏȓȌȗ� ȕȋȌȦȒȕȓ�� ȕȊȕȔȣ ȖȕȊȇȘȔȌș. ǵȈȡȦȘȔȏșȌ� 
ȖȕȞȌȓȚ.
3. ǩ ȑȇȑȕȐ ȘȗȌȋȌ ² ȉ ȞȏȘșȕȓ ȑȏȘȒȕȗȕȋȌ ȏȒȏ Ȕȇ ȉȕȎȋȚȜȌ ² ȖȗȕȝȌȘȘ ȊȕȗȌȔȏȦ ȈȚȋȌș ȖȗȕșȌȑȇșȣ Ș 
ȈȕȒȣȟȌȐ ȘȑȕȗȕȘșȣȥ"   ǵȈȡȦȘȔȏșȌ ȖȗȏȞȏȔȚ.
4. ǵșȓȌșȣșȌ ȘȜȕȋȘșȉȕ ȏ ȗȇȎȒȏȞȏȦ ȓȌȍȋȚ ȊȕȗȌȔȏȌȓ ȍȌȒȌȎȇ ȏ ȌȊȕ ȗȍȇȉȒȌȔȏȌȓ Ȕȇ ȉȕȎȋȚȜȌ 
Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ.
5. ǩ ȎȇȑȗȢșȕȐ ȑȕȓȔȇșȌ ȔȇȜȕȋȏșȘȦ 5� ȓࢗ ȉȕȎȋȚȜȇ �2��C ȏ 1 ȇșȓ� �ȖȗȏȔȦșȣ� Ȟșȕ ȉ ȉȕȎȋȚȜȌ 
ȘȕȋȌȗȍȏșȘȦ 78� ȇȎȕșȇ� 21� ȑȏȘȒȕȗȕȋȇ ȏ 1� ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ�.

a. Ǹ ȑȇȑȕȐ ȓȇȑȘȏȓȇȒȣȔȕȐ ȓȇȘȘȕȐ ȉȕȋȕȗȕȋȇ (Ȋ) ȓȕȍȌș ȖȗȕȗȌȇȊȏȗȕȉȇșȣ ȑȏȘȒȕȗȕȋ, ȘȕȋȌȗȍȇȠȏȐȘȦ 
ȉ ȉȕȎȋȚȜȌ"

E. Ƕȗȏ ȗȇȎȒȕȍȌȔȏȏ ȑȇȑȕȐ ȓȇȘȘȢ (Ȋ) ȖȌȗȕȑȘȏȋȇ ȉȕȋȕȗȕȋȇ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȘșȕȒȣȑȕ ȍȌ ȑȏȘȒȕȗȕȋȇ,  
ȘȑȕȒȣȑȕ ȌȊȕ ȘȕȋȌȗȍȏșȘȦ ȉ ȑȕȓȔȇșȌ ȉ ȘȕȘșȇȉȌ ȉȕȎȋȚȜȇ" 

F. Ǵȇ ȉȕȎȋȚȜȌ ȘȍȏȊȇȥș 1650 Ȋ ȚȊȒȦ (C), ȔȌ ȘȕȋȌȗȍȇȠȌȊȕ ȖȗȏȓȌȘȌȐ.

– ȘȑȕȒȣȑȕ Ȓȏșȗȕȉ (20�C ȏ 1 ȇșȓ) ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȕȈȗȇȎȚȌșȘȦ Ȗȗȏ Ȥșȕȓ"

– ȗȇȘȘȞȏșȇȐșȌ ȖȗȏȈȒȏȎȏșȌȒȣȔȕȌ ȘȕȋȌȗȍȇȔȏȌ (ȉ %) ȇȎȕșȇ, ȑȏȘȒȕȗȕȋȇ ȏ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ ȉ ȉȕȎȋȚȜȌ 
ȖȕȘȒȌ ȎȇȉȌȗȟȌȔȏȦ ȖȗȕȝȌȘȘȇ ȘȊȕȗȇȔȏȦ.

1. ǯȎȚȞȏșȌ Ȋȗȇțȏȑ ȏ ȕșȉȌșȣșȌ Ȕȇ ȖȗȏȉȌȋȧȔȔȢȌ ȔȏȍȌ ȉȕȖȗȕȘȢ �1 SSP    ȕȋȔȇ ȞȇȘșȣ Ȕȇ ȓȏȒȒȏȕȔ�. 
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șȌȓȖȌȗȇșȚȗȇ, �Ǹ

ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ

Заключение Обобщающие задания

e.£Ǵȇ ȘȑȕȒȣȑȕ SSP ȖȗȏȈȒȏȎȏșȌȒȣȔȕ ȚȉȌȒȏȞȏȒȕȘȣ ȑȕȒȏȞȌȘșȉȕ COࢧ Ȏȇ ȖȌȗȏȕȋ 1880–2017 ȊȊ."

I. Ǵȇ ȘȑȕȒȣȑȕ ȊȗȇȋȚȘȕȉ ȖȕȉȢȘȏȒȇȘȣ ȘȗȌȋȔȦȦ ȊȒȕȈȇȒȣȔȇȦ șȌȓȖȌȗȇșȚȗȇ Ȏȇ șȕș ȍȌ ȖȌȗȏȕȋ"

J. ǩ ȘȗȌȋȔȌȓ, Ȕȇ ȘȑȕȒȣȑȕ SSP ȚȉȌȒȏȞȏȉȇȒȕȘȣ ȑȕȒȏȞȌȘșȉȕ COࢧ ȑȇȍȋȢȌ 10 ȒȌș"

K. ǷȇȘȘȞȏșȇȐșȌ ȘȗȌȋȔȌȊȕȋȕȉȚȥ ȘȑȕȗȕȘșȣ ȖȕȉȢȟȌȔȏȦ șȌȓȖȌȗȇșȚȗȢ (�C�Ȋȕȋ).

L. ǬȘȒȏ ȖȕȉȢȟȌȔȏȌ șȌȓȖȌȗȇșȚȗȢ ȖȗȕȋȕȒȍȏșȘȦ ȉ șȕȓ ȍȌ șȌȓȖȌ, șȕ ȘȑȕȒȣȑȕ SSP ȘȕȘșȇȉȏș 

ȖȗȏȈȒȏȎȏșȌȒȣȔȢȐ ȚȗȕȉȌȔȣ ȘȕȋȌȗȍȇȔȏȦ COࢧ ȉ 2050 ȊȕȋȚ"

M. Ǿșȕ  ȓȕȍȌș ȈȢșȣ ȖȗȏȞȏȔȕȐ șȕȓȚ, Ȟșȕ ȉ ȔȌȑȕșȕȗȢȌ ȖȌȗȏȕȋȢ ȖȕȉȢȟȌȔȏȌ șȌȓȖȌȗȇșȚȗȢ ȖȗȕȏȘȜȕȋȏȒȕ 

ȔȌ ȖȇȗȇȒȒȌȒȣȔȕ Ș ȖȕȉȢȟȌȔȏȌȓ  ȘȕȋȌȗȍȇȔȏȦ COࢧ"

a. ǱȇȑȇȦ ȎȇȉȏȘȏȓȕȘșȣ, ȘȕȊȒȇȘȔȕ ȊȗȇțȏȑȚ, ȔȇȈȒȥȋȇȌșȘȦ 

ȓȌȍȋȚ șȌȓȖȌȗȇșȚȗȕȐ ȏ ȑȕȒȏȞȌȘșȉȕȓ COࢧ"

E. ǾȌȓ ȕȈȚȘȒȕȉȒȌȔȕ șȕ, Ȟșȕ șȌȓȖȌȗȇșȚȗȔȇȦ ȒȏȔȏȦ 

ȏȓȌȌș ȏȎȉȏȒȏȘșȚȥ țȕȗȓȚ, ȇ ȒȏȔȏȦ ȑȕȒȏȞȌȘșȉȇ COࢧ 

– ȈȕȒȌȌ  ȖȒȇȉȔȚȥ"

F. Ǳȇȑ ȈȢ ȉȢ ȕȈȡȦȘȔȏȒȏ ȚȘȑȕȗȌȔȏȌ ȖȕȉȢȟȌȔȏȦ 
șȌȓȖȌȗȇșȚȗȢ ȔȇȞȏȔȇȦ Șȕ ȉșȕȗȕȐ ȖȕȒȕȉȏȔȢ ;; 
ȉȌȑȇ"

G. ǱȇȑȇȦ ȘȚȠȌȘșȉȚȌș ȘȉȦȎȣ ȓȌȍȋȚ ȖȗȕȏȎȕȟȌȋȟȏȓȏ 

ȏȎȓȌȔȌȔȏȦȓȏ, ȑȕșȕȗȢȌ ȉȏȋȔȢ ȏȎ Ȋȗȇțȏȑȇ, ȏ 

ȋȌȦșȌȒȣȔȕȘșȣȥ ȞȌȒȕȉȌȑȇ"

ǳȌȗȢ, ȖȗȏȔȏȓȇȌȓȢȌ ȋȒȦ ȎȇȓȌȋȒȌȔȏȦ ȊȒȕȈȇȒȣȔȕȊȕ ȖȕșȌȖȒȌȔȏȦ
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6. ǫȇȔȇ ȘȜȌȓȇ ȖȕȒȚȞȌȔȏȦ 

ȈȌȎȕȖȇȘȔȕȐ ȏ ȞȏȘșȕȐ 

ȉȕȋȕȖȗȕȉȕȋȔȕȐ ȉȕȋȢ.

ȚȑȗȚȖȔȌȔȏȌ 

ȓȌȒȑȏȜ 

ȞȇȘșȏȝ

ȘȒȏȖȇȔȏȌ 

ȓȌȒȑȏȜ 

ȞȇȘșȏȝ

ȔȌȕȞȏȠȌȔȔȇȦ  

ȉȕȋȇ
țȒȕșȇȝȏȦ

ȏȘȖȕȒȣȎȕȉȇȔȏȌ ȉȕȋȢ                    

ȖȕȘȒȌ ȕȞȏȘșȑȏ

ȋȌȎȏȔțȌȑȝȏȦ țȏȒȣșȗȇȝȏȦ

a. Ǵȇ ȑȇȑȕȐ Șșȇȋȏȏ ȖȗȕȏȘȜȕȋȏș ȚȔȏȞșȕȍȌȔȏȌ ȓȏȑȗȕȕȗȊȇȔȏȎȓȕȉ"

$) țȏȒȣșȗȇȝȏȦ     %) țȒȕșȇȝȏȦ

C) ȋȌȎȏȔțȌȑȝȏȦ     ') ȘȒȏȖȇȔȏȌ ȞȇȘșȏȝ

E. Ǳȇȑȕȉȇ ȕȘȔȕȉȔȇȦ ȝȌȒȣ “ȘȑȒȌȏȉȇȔȏȦ” ȏ ȖȕȘȒȌȋȚȥȠȌȊȕ ȚȑȗȚȖȔȌȔȏȦ ȓȌȒȑȏȜ ȞȇȘșȏȝ" 

$) ȚȒȚȞȟȌȔȏȌ ȉȑȚȘȇ ȉȕȋȢ  %) ȕȈȒȌȊȞȌȔȏȌ ȋȌȎȏȔțȌȑȝȏȏ

C) ȕȈȌȘȖȌȞȌȔȏȌ ȤțțȌȑșȏȉȔȕȘșȏ             ') ȏȎȓȌȔȌȔȏȌ ȝȉȌșȇ ȉȕȋȢ 
țȏȒȣșȗȇȝȏȏ ȏ ȗȇȎȋȌȒȌȔȏȦ

F. ǱȇȑȏȌ ȖȗȕȈȒȌȓȢ ȓȕȍȌș ȉȢȎȉȇșȣ ȖȗȕȉȌȋȌȔȏȌ ȋȌȎȏȔțȌȑȝȏȏ ȋȕ Șșȇȋȏȏ țȏȒȣșȗȇȝȏȏ"

$) ȚȉȌȒȏȞȏșȘȦ ȑȕȒȏȞȌȘșȉȕ ȓȏȑȗȕȈȕȉ   %) ȋȌȎȏȔțȌȑȝȏȦ ȕȑȇȍȌșȘȦ ȔȌȤțțȌȑșȏȉȔȕȐ

C) ȉȕȋȇ ȘșȇȔȌș ȓȚșȔȕȐ                          ') ȉȕȋȇ ȈȢȘșȗȌȌ ȎȇȊȗȦȎȔȏșȘȦ

G. ǶȕȞȌȓȚ ȓȌȒȑȏȌ ȞȇȘșȏȝȢ ȚȋȇȒȦȥșȘȦ ȔȌ ȔȇȖȗȦȓȚȥ – ȖȚșȧȓ țȏȒȣșȗȇȝȏȏ, ȇ ȚȋȇȒȦȥșȘȦ 

ȖȚșȧȓ ȏȜ ȖȌȗȉȕȔȇȞȇȒȣȔȕȊȕ “ȘȑȒȌȏȉȇȔȏȦ”  ȏ  ȋȇȒȣȔȌȐȟȌȊȕ ȚȑȗȚȖȔȌȔȏȦ"

e. Ǳȇȑ ȕȘȚȠȌȘșȉȒȦȌșȘȦ ȘșȇȋȏȦ țȒȕșȇȝȏȏ ȏ ȑȇȑȕȉȇ Ȍȧ ȕȘȔȕȉȔȇȦ ȝȌȒȣ"

I. ǩ ȊȕȗȕȋȘȑȕȓ ȖȕȘȧȒȑȌ ȔȇȘȞȏșȢȉȇȌșȘȦ 1200 ȋȕȓȕȉ. ǩ ȑȇȍȋȕȓ ȋȕȓȌ ȖȕșȗȌȈȒȦȌșȘȦ Ȏȇ ȋȌȔȣ 

ȉ ȘȗȌȋȔȌȓ 300 Ȓȏșȗȕȉ ȉȕȋȢ. ǷȇȘȘȞȏșȇȐșȌ ȓȏȔȏȓȇȒȣȔȢȐ ȕȈȡȧȓ (ȉ ȒȏșȗȇȜ) ȎȇȊȗȦȎȔȧȔȔȕȐ 

ȉȕȋȢ, ȑȕșȕȗȇȦ ȋȕȒȍȔȇ ȌȍȌȋȔȌȉȔȕ ȖȗȕȐșȏ ȖȗȕȝȌȘȘ ȕȞȏȘșȑȏ, ȌȘȒȏ ȖȕșȌȗȏ ȘȕȘșȇȉȒȦȥș 

22% ȕș ȕȈȠȌȊȕ ȕȈȡȧȓȇ ȉȕȋȢ.

J. ǺȑȇȍȏșȌ Șșȇȋȏȏ ȕȞȏȘșȑȏ,  ȋȇȍȌ ȔȌ ȖȗȕȜȕȋȦ ȑȕșȕȗȢȌ ȉȕȋȇ ȓȕȍȌș ȑȇȎȇșȣȘȦ ȖȗȕȎȗȇȞȔȕȐ. 

K. ǶȕȞȌȓȚ ȕȞȏȠȌȔȔȇȦ ȉȕȋȇ ȔȌ ȖȕȋȇȧșȘȦ ȘȗȇȎȚ ȉ ȋȕȓȇ, ȇ ȘȔȇȞȇȒȇ ȖȕȘșȚȖȇȌș ȉ 

ȉȕȋȕȜȗȇȔȏȒȏȠȌ"

,. ǱȇȑȇȦ ȏȎ ȤșȏȜ ȘșȇȋȏȐ ȕȘȔȕȉȇȔȇ Ȕȇ ȓȌȜȇȔȏȞȌȘȑȕȓ, ȇ ȑȇȑȇȦ – Ȕȇ ȜȏȓȏȞȌȘȑȕȓ 

ȉȕȎȋȌȐȘșȉȏȏ"



ǴȌȓȌșȇȒȒȢ

•  ǧȑșȏȉȔȕȘșȣ ȤȒȌȓȌȔșȕȉ 17-Ȑ ȊȗȚȖȖȢ (ȊȗȚȖȖȢ 9,,$) – țșȕȗȇ, ȜȒȕȗȇ, Ȉȗȕȓȇ ȏ ȏȕȋȇ – ȕȘȒȇȈȌȉȇȌș ȉ 
ȊȗȚȖȖȌ ȘȉȌȗȜȚ ȉȔȏȎ

•  ǩ ȒȇȈȕȗȇșȕȗȏȏ  ȇȓȓȏȇȑ ȖȕȒȚȞȇȥș ȔȇȊȗȌȉȇȔȏȌȓ ȘȕȒȌȐ ȇȓȓȕȔȏȦ Ș ȘȏȒȣȔȢȓȏ ȕȘȔȕȉȇȔȏȦȓȏ 
(ȠȌȒȕȞȇȓȏ), ȇ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ – ȏȎ ȇȎȕșȇ ȏ ȉȕȋȕȗȕȋȇ ȉ ȜȕȋȌ ȖȗȕȝȌȘȘȇ ǪȇȈȌȗȇ

•  ǫȒȦ ȕȈȌȘȖȌȞȌȔȏȦ ȔȕȗȓȇȒȣȔȕȊȕ ȗȕȘșȇ ȗȇȘșȌȔȏȐ ȉ ȖȕȞȉȚ ȉȔȕȘȦș ȗȇȎȒȏȞȔȢȌ ȉȌȠȌȘșȉȇ – 
ȚȋȕȈȗȌȔȏȦ,  ȑȕșȕȗȢȌ ȕȈȕȊȇȠȇȥș Ȍȧ ȖȏșȇșȌȒȣȔȢȓȏ ȤȒȌȓȌȔșȇȓȏ (ȇȎȕșȕȓ, ȑȇȒȏȌȓ ȏ țȕȘțȕȗȕȓ)

•  ǸȌȗȇ ȦȉȒȦȌșȘȦ ȉȇȍȔȢȓ ȘȢȗȣȧȓ, ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌȓȢȓ ȉ ȜȏȓȏȞȌȘȑȕȐ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ� 
ȈȕȒɇ ȣȟȇȦ Ȍȧ ȞȇȘșȣ ȗȇȘȜȕȋȚȌșȘȦ Ȕȇ ȖȗȕȏȎȉȕȋȘșȉȕ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ

•  ǳȌȍȋȚ ȍȏȉȢȓ ȏ ȔȌȍȏȉȢȓ ȓȏȗȕȓ ȖȗȕȏȘȜȕȋȏș ȖȕȘșȕȦȔȔȕȌ ȖȌȗȌȓȌȠȌȔȏȌ ȉȌȠȌȘșȉ, ȘȕȋȌȗȍȇȠȏȜ 
ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ ȚȊȒȌȗȕȋ, – șȇȑ ȔȇȎȢȉȇȌȓȢȐ “ȑȗȚȊȕȉȕȗȕș ȚȊȒȌȗȕȋȇ”

• ǯȎȉȌȘșȔȦȑ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȔȌȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ, ȝȌȓȌȔșȇ ȏ ȘșȌȑȒȇ

ǩ ;,; – ȔȇȞȇȒȌ ;; ȉȌȑȇ ȚȞȧȔȢȌ ȏ ȤȑȕȔȕȓȏȘșȢ ȖȗȌȋȚȖȗȌȍȋȇȒȏ ȕ  

ȔȇȋȉȏȊȇȥȠȌȐȘȦ ȘȌȗȣȧȎȔȕȐ ȖȗȕȈȒȌȓȌ� ȔȇȘȌȒȌȔȏȌ ȎȌȓȔȕȊȕ ȟȇȗȇ ȚȉȌȒȏȞȏȉȇȌșȘȦ 

Ș ȎȇȓȌșȔȕȐ ȘȑȕȗȕȘșȣȥ, șȕȊȋȇ ȑȇȑ ȗȕȘș ȖȗȕȋȚȑșȏȉȔȕȘșȏ ȘȌȒȣȘȑȕȜȕȎȦȐȘșȉȌȔȔȢȜ 

ȎȌȓȌȒȣ ȖȗȕșȌȑȇȌș ȓȌȋȒȌȔȔȌȌ. ǶȕȤșȕȓȚ ȉ șȌ ȊȕȋȢ ȖȕȦȉȏȒȇȘȣ ȔȌȕȈȜȕȋȏȓȕȘșȣ ȉ 

șȕȓ, ȞșȕȈȢ ȖȕȒȚȞȇșȣ ȑȇȑ ȓȕȍȔȕ ȈȕȒȣȟȌ ȚȗȕȍȇȦ Ș ȏȓȌȥȠȏȜȘȦ ȎȌȓȌȒȣ. ǫȒȦ 

Ȅșȏȓ ȘȖȕȘȕȈȕȓ ȘșȇȒȏ ȖȗȕȏȎȉȕȋȏșȣ ȇȎȕșȔȢȌ ȚȋȕȈȗȌȔȏȦ  

ȉ ȕȊȗȕȓȔȢȜ ȓȇȘȟșȇȈȇȜ,  ȏȘȖȕȒȣȎȚȦ ȋȒȦ ȤșȕȊȕ ȕȘȔȕȉȔȢȌ  

ȑȕȓȖȕȔȌȔșȢ ȉȕȎȋȚȜȇ. ǩ ȗȌȎȚȒȣșȇșȌ ȎȔȇȞȏșȌȒȣȔȕ 

ȉȕȎȗȕȘȒȇ ȖȗȕȏȎȉȕȋȏșȌȒȣȔȕȘșȣ ȘȌȒȣȘȑȕȊȕ ȜȕȎȦȐȘșȉȇ, 

ȚȒȚȞȟȏȒȕȘȣ ȕȈȌȘȖȌȞȌȔȏȌ ȓȏȒȒȏȕȔȕȉ ȒȥȋȌȐ 

ȖȗȕȋȕȉȕȒȣȘșȉȏȌȓ, ȚȘȑȕȗȏȒȕȘȣ ȗȇȎȉȏșȏȌ ȜȏȓȏȞȌȘȑȕȐ 

ȖȗȕȓȢȟȒȌȔȔȕȘșȏ. Ȅșȕ ȏȘșȕȗȏȞȌȘȑȕȌ ȘȕȈȢșȏȌ 

ȖȕȑȇȎȢȉȇȌș, Ȟșȕ ȏȎȚȞȌȔȏȌ ȘȉȕȐȘșȉ 

ȉȌȠȌȘșȉ ȦȉȒȦȌșȘȦ ȉȇȍȔȢȓ ȔȌ șȕȒȣȑȕ Ș ȔȇȚȞȔȕȐ șȕȞȑȏ 

ȎȗȌȔȏȦ, Ȕȕ șȇȑȍȌ ȏȓȌȌș ȖȗȇȑșȏȞȌȘȑȕȌ ȎȔȇȞȌȔȏȌ ȋȒȦ 

ȗȇȎȉȏșȏȦ ȕȈȠȌȘșȉȇ. ǼȏȓȏȦ ȖȕȎȉȕȒȦȌș Ȕȇȓ ȊȒȚȈȍȌ 

ȏȎȚȞȏșȣ ȉȌȠȌȘșȉȇ, ȉȘșȗȌȞȇȥȠȏȌȘȦ ȉ ȖȗȏȗȕȋȌ, ȏ 

ȔȇȜȕȋȏșȣ ȖȚșȏ ȏȜ ȤțțȌȑșȏȉȔȕȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȦ.

ȖȕȉȢȟȌȔȏȦ ȖȗȕȏȎȉȕȋȏșȌȒȣȔȕȘșȏ ȘȌȒȣȘȑȕȊȕ ȜȕȎȦȐȘșȉȇ ȏȘȖȕȒȣȎȕȉȇȒȏ ȉ ȕȘȔȕȉȔȕȓ ȖȗȏȗȕȋȔȢȌ 

ȚȋȕȈȗȌȔȏȦ ȏ, ȉ ȕȊȗȇȔȏȞȌȔȔȕȓ ȑȕȒȏȞȌȘșȉȌ, ȓȏȔȌȗȇȒȣȔȢȌ ȘȕȒȏ. ǵȋȔȇȑȕ ȋȇȍȌ ȚȉȌȒȏȞȌȔȏȌ 

ȚȗȕȍȇȦ Ȏȇ ȘȞȧș ȤșȏȜ ȗȌȘȚȗȘȕȉ ȔȌ ȘȓȕȊȒȕ ȖȕȒȔȕȘșȣȥ ȚȋȕȉȒȌșȉȕȗȏșȣ ȘȚȠȌȘșȉȚȥȠȏȌ ȖȕșȗȌȈȔȕȘșȏ.

ǩ ȤșȕȐ ȘȉȦȎȏ ȉȕ ȓȔȕȊȏȜ ȘșȗȇȔȇȜ ȉȕȎȔȏȑȒȇ ȖȗȕȈȒȌȓȇ “ȋȌțȏȝȏșȇ ȇȎȕșȇ” ȏ ȖȕȦȉȏȒȇȘȣ ȘȌȗȣȧȎȔȇȦ 

ȕȈȌȘȖȕȑȕȌȔȔȕȘșȣ Ȗȕ ȖȕȉȕȋȚ ȉȕȎȗȇȘșȇȥȠȌȐ ȚȊȗȕȎȢ ȊȕȒȕȋȇ ȉ ȈȚȋȚȠȌȓ. ǴȕȉȢȐ ȖȗȕȓȢȟȒȌȔȔȢȐ 

ȘȖȕȘȕȈ ȖȗȕȏȎȉȕȋȘșȉȇ ȇȎȕșȔȢȜ ȚȋȕȈȗȌȔȏȐ, ȗȇȎȗȇȈȕșȇȔȔȢȐ  ȉ ȔȇȞȇȒȌ ;; ȉȌȑȇ ǻȗȏȝȌȓ ǪȇȈȌȗȕȓ ȏ 

ȋȇȒȌȌ ȚȘȕȉȌȗȟȌȔȘșȉȕȉȇȔȔȢȐ ǱȇȗȒȕȓ ǨȕȟȌȓ, ȘȓȕȊ ȉ ȑȕȗȔȌ ȗȌȟȏșȣ ȤșȚ ȖȗȕȈȒȌȓȚ.

1. ǶȕȞȌȓȚ ȖȗȕȏȎȉȕȋȘșȉȕ 

ȔȌȑȕșȕȗȢȜ ȉȌȠȌȘșȉ ȏȓȌȌș 

ȘșȗȇșȌȊȏȞȌȘȑȕȌ ȎȔȇȞȌȔȏȌ                            

ȋȒȦ ȘȌȒȣȘȑȕȊȕ ȜȕȎȦȐȘșȉȇ                                 

ȏ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ"

2. ǩ ȑȇȑȏȜ ȕȈȒȇȘșȦȜ 

ȖȕȉȘȌȋȔȌȉȔȕȐ ȍȏȎȔȏ 

ȘȕȌȋȏȔȌȔȏȦ ȔȌȓȌșȇȒȒȕȉ 

ȉȘșȗȌȞȇȥșȘȦ ȞȇȠȌ ȉȘȌȊȕ"

3. ǳȕȍȌș Ȓȏ ȕȋȔȕ ȏ șȕ ȍȌ 

ȉȌȠȌȘșȉȕ ȕȋȔȕȉȗȌȓȌȔȔȕ 

ȕȑȇȎȢȉȇșȣ ȏ ȖȕȒȌȎȔȕȌ, ȏ 

ȉȗȌȋȔȕȌ ȉȕȎȋȌȐȘșȉȏȌ"
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ǯȎ ȗȇȎȋȌȒȇ ȉȢ ȚȎȔȇȌșȌ



ǧșȕȓȔȢȐ ȗȇȋȏȚȘ 

ȚȉȌȒȏȞȏȉȇȌșȘȦ,

ȇȑșȏȉȔȕȘșȣ ȘȔȏȍȇȌșȘȦ

6.1 ǪȇȒȕȊȌȔȢ

5352

ǩ ȖȗȕȝȌȘȘȌ ȕȞȏȘșȑȏ ȖȏșȣȌȉȕȐ ȉȕȋȢ ȉ ȔȌȧ 
ȋȕȈȇȉȒȦȌșȘȦ ȉ ȔȌȈȕȒȣȟȕȓ ȑȕȒȏȞȌȘșȉȌ 
ȘȖȌȝȏȇȒȣȔȕȌ ȉȌȠȌȘșȉȕ. Ȅșȕ ȉȌȠȌȘșȉȕ, 
ȖȗȏȋȇȥȠȌȌ ȉȕȋȌ ȗȌȎȑȏȐ ȎȇȖȇȜ, ȋȇȍȌ                    
ȉ ȔȌȈȕȒȣȟȏȜ ȑȕȒȏȞȌȘșȉȇȜ ȚȔȏȞșȕȍȇȌș

 ȈȇȑșȌȗȏȏ ȏ ȋȗȚȊȏȌ ȓȏȑȗȕȕȗȊȇȔȏȎȓȢ. 

Ȅșȕ ȉȌȠȌȘșȉȕ ȏȘȖȕȒȣȎȚȌșȘȦ șȇȑȍȌ ȋȒȦ 
ȖȕȋȋȌȗȍȇȔȏȦ ȞȏȘșȕșȢ ȉ ȈȇȘȘȌȐȔȇȜ ȏ ȋȒȦ ȏȜ 
ȋȌȎȏȔțȌȑȝȏȏ. 

ǩ 17-ȥ ȊȗȚȖȖȚ  (9,,$) ȉȜȕȋȦș ȔȌȓȌșȇȒȒȢ țșȕȗ, ȜȒȕȗ, Ȉȗȕȓ,                   

ȏȕȋ ȏ ȇȘșȇș ($t). ǵȔȏ ȒȌȊȑȕ ȉȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ Ș ȓȌșȇȒȒȇȓȏ                          

Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȗȇȎȒȏȞȔȢȜ ȘȕȒȌȐ, ȖȕȤșȕȓȚ ȏȜ ȔȇȎȢȉȇȥș 

ȊȇȒȕȊȌȔȇȓȏ (ȕș ȊȗȌȞȌȘȑȏȜ ȘȒȕȉ “ȊȇȒȕȘ” – ȘȕȒȣ, “ȊȌȔ” – ȕȈȗȇȎȚȥȠȏȐ).

ǧȘșȇș ȦȉȒȦȌșȘȦ ȗȇȋȏȕȇȑșȏȉȔȢȓ ȤȒȌȓȌȔșȕȓ.

ȄȒȌȑșȗȕȔȔȕȌ ȘșȗȕȌȔȏȌ ȏ ȇȑșȏȉȔȕȘșȣ ȊȇȒȕȊȌȔȕȉ

Ǵȇ ȉȔȌȟȔȌȓ ȤȒȌȑșȗȕȔȔȕȓ ȘȒȕȌ ȇșȕȓȕȉ ȉȘȌȜ ȊȇȒȕȊȌȔȕȉ 

ȔȇȜȕȋȏșȘȦ 7 ȤȒȌȑșȗȕȔȕȉ, ȖȕȤșȕȓȚ ȕȈȠȇȦ ȤȒȌȑșȗȕȔȔȇȦ 

țȕȗȓȚȒȇ ȏȜ ȇșȕȓȕȉ ȉȢȗȇȍȇȌșȘȦ ȑȇȑ nV࢖nS࢛. ǶȕȤșȕȓȚ ȇșȕȓȢ 

ȊȇȒȕȊȌȔȕȉ ȋȒȦ ȎȇȉȌȗȟȌȔȏȦ ȘȉȕȌȊȕ ȉȔȌȟȔȌȊȕ ȤȒȌȑșȗȕȔȔȕȊȕ 

ȘȒȕȦ ȘșȗȌȓȦșȘȦ ȖȗȏȔȦșȣ 1 ȤȒȌȑșȗȕȔ. Ƕȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș 

ȓȌșȇȒȒȇȓȏ ȏȜ ȇșȕȓȢ ȖȗȏȔȏȓȇȥș 1 ȤȒȌȑșȗȕȔ, ȕȈȗȇȎȚȦ ȏȕȔ Ș 

ȎȇȗȦȋȕȓ î1. ǶȕȘȑȕȒȣȑȚ ȉȔȌȟȔȏȌ ȤȒȌȑșȗȕȔȔȢȌ ȘȒȕȏ ȇșȕȓȕȉ 

ȊȇȒȕȊȌȔȕȉ ȏȓȌȥș ȘȜȕȋȔȕȌ ȘșȗȕȌȔȏȌ, ȜȏȓȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ 

ȊȇȒȕȊȌȔȕȉ șȇȑȍȌ ȘȜȕȍȏ ȓȌȍȋȚ ȘȕȈȕȐ.
ǪȇȒȕȊȌȔȢ ȕȈȒȇȋȇȥș ȉȢȘȕȑȕȐ ȗȌȇȑȝȏȕȔȔȕȐ ȘȖȕȘȕȈȔȕȘșȣȥ,  Ȗȗȏ Ȥșȕȓ ȏȜ 

ȇȑșȏȉȔȕȘșȣ ȕȘȒȇȈȌȉȇȌș ȉ ȊȗȚȖȖȌ ȘȉȌȗȜȚ ȉȔȏȎ. Ȅșȕ ȕȈȚȘȒȕȉȒȌȔȕ șȌȓ, Ȟșȕ 

ȉ ȊȗȚȖȖȌ ȘȉȌȗȜȚ ȉȔȏȎ ȉȔȌȟȔȏȐ ȤȒȌȑșȗȕȔȔȢȐ ȘȒȕȐ ȉ ȇșȕȓȌ 

ȗȇȘȖȕȒȇȊȇȌșȘȦ ȉȘȧ ȋȇȒȣȟȌ ȕș Ȧȋȗȇ ȏ ȉ ȈȕȒȣȟȌȐ ȘșȌȖȌȔȏ ȤȑȗȇȔȏȗȚȌșȘȦ 

ȉȔȚșȗȌȔȔȏȓȏ ȤȒȌȑșȗȕȔȔȢȓȏ ȘȒȕȦȓȏ. ǩ ȗȌȎȚȒȣșȇșȌ ȕȘȒȇȈȌȉȇȌș 

ȖȗȏșȦȍȌȔȏȌ ȤȒȌȑșȗȕȔȕȉ ȉȔȌȟȔȌȊȕ ȘȒȕȦ ȑ ȦȋȗȚ ȏ, ȑȇȑ ȘȒȌȋȘșȉȏȌ, 

ȎȇșȗȚȋȔȦȌșȘȦ ȖȗȏȔȦșȏȌ ȋȕȖȕȒȔȏșȌȒȣȔȕȊȕ ȤȒȌȑșȗȕȔȇ. ǹȇȑȏȓ ȕȈȗȇȎȕȓ, Ș 

ȚȉȌȒȏȞȌȔȏȌȓ ȇșȕȓȔȕȊȕ ȗȇȋȏȚȘȇ ȇȑșȏȉȔȕȘșȣ ȊȇȒȕȊȌȔȕȉ ȘȔȏȍȇȌșȘȦ.                                                                                                                   

ǸȕȊȒȇȘȔȕ ȖȗȇȉȏȒȚ ȕȑșȌșȇ, ȉ ȓȕȒȌȑȚȒȌ ȊȇȒȕȊȌȔȇ ȋȉȇ ȇșȕȓȇ ȘȕȉȓȌȘșȔȕ 

ȏȘȖȕȒȣȎȚȥș  Șȉȕȏ ȔȌȘȖȇȗȌȔȔȢȌ ȤȒȌȑșȗȕȔȢ ȋȒȦ ȎȇȉȌȗȟȌȔȏȦ ȉȔȌȟȔȏȜ 

ȤȒȌȑșȗȕȔȔȢȜ ȘȒȕȧȉ. ǩ ȗȌȎȚȒȣșȇșȌ ȓȌȍȋȚ ȋȉȚȓȦ ȇșȕȓȇȓȏ ȊȇȒȕȊȌȔȇ 

ȉȕȎȔȏȑȇȌș ȕȋȏȔȇȗȔȇȦ ȑȕȉȇȒȌȔșȔȇȦ ȘȉȦȎȣ. ǵșȘȥȋȇ ȘȒȌȋȚȌș, Ȟșȕ Ȗȗȏ 

• ǱȇȑȕȌ ȉȌȠȌȘșȉȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ 

ȕȞȏȘșȑȏ ȉȕȋȢ"

• ǱȇȑȕȌ ȘȉȕȐȘșȉȕ ȤșȕȊȕ ȉȌȠȌȘșȉȇ 

ȕȈȚȘȒȇȉȒȏȉȇȌș ȌȊȕ ȘȖȕȘȕȈȔȕȘșȣ 

ȚȔȏȞșȕȍȇșȣ ȓȏȑȗȕȕȗȊȇȔȏȎȓȢ"

• ǱȇȑȏȌ ȉȢ ȎȔȇȌșȌ ȌȠȧ ȉȌȠȌȘșȉȇ� ȑȕșȕȗȢȌ 

ȕȑȇȎȢȉȇȥș șȇȑȕȌ ȍȌ ȉȕȎȋȌȐȘșȉȏȌ"

ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ ȊȇȒȕȊȌȔȢ ȘȚȠȌȘșȉȚȥș ȉ ȉȏȋȌ ȋȉȚȜȇșȕȓȔȢȜ ȓȕȒȌȑȚȒ. ǷȇȘȘȓȕșȗȏȓ Ȥșȕ Ȕȇ 

ȖȗȏȓȌȗȌ ȘȕȌȋȏȔȌȔȏȦ ȋȉȚȜ ȇșȕȓȕȉ țșȕȗȇ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȓȕȒȌȑȚȒȢ țșȕȗȇ�

ǸȉȕȐȘșȉȇ ȏ ȖȕȒȚȞȌȔȏȌ ȊȇȒȕȊȌȔȕȉ

ǪȇȒȕȊȌȔȢ – Ȥșȕ ȕȑȗȇȟȌȔȔȢȌ ȉȌȠȌȘșȉȇ. ǻșȕȗ – ȘȉȌșȒȕ-ȍȧȒșȢȐ ȊȇȎ� ȜȒȕȗ – ȎȌȒȌȔȕȉȇșȢȐ ȊȇȎ� 

Ȉȗȕȓ – Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ ȒȌșȚȞȇȦ ȍȏȋȑȕȘșȣ, ȕȈȗȇȎȚȥȠȇȦ ȖȇȗȢ ȑȗȇȘȔȕ-ȈȚȗȕȊȕ ȝȉȌșȇ� 

ȏȕȋ – ȑȗȏȘșȇȒȒȏȞȌȘȑȕȌ ȉȌȠȌȘșȉȕ ȞȧȗȔȕ-țȏȕȒȌșȕȉȕȊȕ ȝȉȌșȇ, ȑȕșȕȗȕȌ ȒȌȊȑȕ ȘȚȈȒȏȓȏȗȚȌșȘȦ. 

ǽȉȌș ȊȇȒȕȊȌȔȕȉ ȕȈȚȘȒȕȉȒȌȔ ȘșȗȕȌȔȏȌȓ ȏȜ ȇșȕȓȕȉ ȏ ȖȕȊȒȕȠȌȔȏȌȓ ȘȉȌșȇ ȓȕȒȌȑȚȒȇȓȏ.

ǪȇȒȕȊȌȔȢ ȦȋȕȉȏșȢ ȏ ȖȕȤșȕȓȚ ȕȖȇȘȔȢ ȋȒȦ ȍȏȉȢȜ ȕȗȊȇȔȏȎȓȕȉ. ǹȇȑ, ȕȔȏ ȓȕȊȚș Ȗȕȗȇȍȇșȣ 

ȋȢȜȇșȌȒȣȔȢȌ ȖȚșȏ, ȘȒȏȎȏȘșȢȌ ȊȒȇȎ ȏ ȑȕȍȚ. Ƕȗȏ ȗȇȈȕșȌ Ș Ȥșȏȓȏ ȉȌȠȌȘșȉȇȓȏ ȘȒȌȋȚȌș ȉ 

ȕȈȦȎȇșȌȒȣȔȕȓ ȖȕȗȦȋȑȌ ȏȘȖȕȒȣȎȕȉȇșȣ ȘȗȌȋȘșȉȇ ȎȇȠȏșȢ.

Ǳȇȑ ȖȕȒȚȞȏșȣ ȜȒȕȗ"

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȕȑȘȏȋ ȓȇȗȊȇȔȝȇ(,9) (0nOࢧ),  ȜȒȕȗȏȋ ȔȇșȗȏȦ (NaCO), ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ 

ȑȏȘȒȕșȇ (H6ࢧOࢩ), ȗȌȇȑȝȏȕȔȔȇȦ ȑȕȒȈȇ, ȘșȌȑȒȦȔȔȇȦ ȉȕȗȕȔȑȇ, ȘșȌȑȒȦȔȔȢȌ șȗȚȈȑȏ, ȔȇȖȕȒȔȌȔȔȇȦ ȉȕȋȕȐ 

ȘȑȒȦȔȑȇ ȋȒȦ ȖȗȕȓȢȉȇȔȏȦ, ȔȇȖȕȒȔȌȔȔȇȦ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȕȐ ȑȏȘȒȕșȕȐ ȘȑȒȦȔȑȇ ȋȒȦ ȘȚȟȑȏ, 

ȊȇȎȕȘȈȕȗȔȏȑ, ȔȇȊȗȌȉȇșȌȒȣ (ȘȖȏȗșȕȉȑȇ), ȒȏȘș ȈȌȒȕȐ ȈȚȓȇȊȏ, ȎȇȠȏșȔȢȌ ȕȞȑȏ ȏ ȖȌȗȞȇșȑȏ. 

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǸȕȈȌȗȏșȌ ȚȘșȇȔȕȉȑȚ, ȑȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ.

ǿȇȊ 2. ǶȕȓȌȘșȏșȌ ȉ ȑȕȒȈȚ ȔȌȑȕșȕȗȕȌ ȑȕȒȏȞȌȘșȉȕ ȘȓȌȘȏ, ȘȕȘșȕȦȠȌȐ ȏȎ 0nOࢧ ȏ NaCO. ǯȘȖȕȒȣȎȚȦ 

ȘșȌȑȒȦȔȔȚȥ ȉȕȗȕȔȑȚ, ȕȘșȕȗȕȍȔȕ ȋȕȈȇȉȣșȌ ȉ ȑȕȒȈȚ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȚȥ H6ࢧOࢩ ȏ ȔȌȓȔȕȊȕ Ȍȧ ȔȇȊȗȌȐșȌ. 

ǴȇȈȒȥȋȇȐșȌ Ȏȇ ȉȢȋȌȒȌȔȏȌȓ ȊȇȎȇ ȉ ȜȕȋȌ ȗȌȇȑȝȏȏ.

ǿȇȊ 3. ǶȗȕȖȚȘșȏșȌ ȉȢȋȌȒȦȥȠȏȌȘȦ ȊȇȎȢ ȘȔȇȞȇȒȇ ȞȌȗȌȎ ȘȑȒȦȔȑȚ Ș ȉȕȋȕȐ. Ǵȇ Ȥșȕȓ ȤșȇȖȌ ȊȇȎȕȕȈȗȇȎȔȢȐ 

ȜȒȕȗȕȉȕȋȕȗȕȋ (HCO)  ȗȇȘșȉȕȗȦȌșȘȦ ȉ ȉȕȋȌ ȏ șȇȑȏȓ ȕȈȗȇȎȕȓ ȚȋȇȒȦȌșȘȦ ȏȎ ȘȓȌȘȏ. 
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ǧșȕȓȔȢȐ ȗȇȋȏȚȘ 

ȚȉȌȒȏȞȏȉȇȌșȘȦ,

ȇȑșȏȉȔȕȘșȣ ȘȔȏȍȇȌșȘȦ

6.1 ǪȇȒȕȊȌȔȢ

5352

ǩ ȖȗȕȝȌȘȘȌ ȕȞȏȘșȑȏ ȖȏșȣȌȉȕȐ ȉȕȋȢ ȉ ȔȌȧ 
ȋȕȈȇȉȒȦȌșȘȦ ȉ ȔȌȈȕȒȣȟȕȓ ȑȕȒȏȞȌȘșȉȌ 
ȘȖȌȝȏȇȒȣȔȕȌ ȉȌȠȌȘșȉȕ. Ȅșȕ ȉȌȠȌȘșȉȕ, 
ȖȗȏȋȇȥȠȌȌ ȉȕȋȌ ȗȌȎȑȏȐ ȎȇȖȇȜ, ȋȇȍȌ                    
ȉ ȔȌȈȕȒȣȟȏȜ ȑȕȒȏȞȌȘșȉȇȜ ȚȔȏȞșȕȍȇȌș

 ȈȇȑșȌȗȏȏ ȏ ȋȗȚȊȏȌ ȓȏȑȗȕȕȗȊȇȔȏȎȓȢ. 

Ȅșȕ ȉȌȠȌȘșȉȕ ȏȘȖȕȒȣȎȚȌșȘȦ șȇȑȍȌ ȋȒȦ 
ȖȕȋȋȌȗȍȇȔȏȦ ȞȏȘșȕșȢ ȉ ȈȇȘȘȌȐȔȇȜ ȏ ȋȒȦ ȏȜ 
ȋȌȎȏȔțȌȑȝȏȏ. 

ǩ 17-ȥ ȊȗȚȖȖȚ  (9,,$) ȉȜȕȋȦș ȔȌȓȌșȇȒȒȢ țșȕȗ, ȜȒȕȗ, Ȉȗȕȓ,                   

ȏȕȋ ȏ ȇȘșȇș ($t). ǵȔȏ ȒȌȊȑȕ ȉȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ Ș ȓȌșȇȒȒȇȓȏ                          

Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȗȇȎȒȏȞȔȢȜ ȘȕȒȌȐ, ȖȕȤșȕȓȚ ȏȜ ȔȇȎȢȉȇȥș 

ȊȇȒȕȊȌȔȇȓȏ (ȕș ȊȗȌȞȌȘȑȏȜ ȘȒȕȉ “ȊȇȒȕȘ” – ȘȕȒȣ, “ȊȌȔ” – ȕȈȗȇȎȚȥȠȏȐ).

ǧȘșȇș ȦȉȒȦȌșȘȦ ȗȇȋȏȕȇȑșȏȉȔȢȓ ȤȒȌȓȌȔșȕȓ.

ȄȒȌȑșȗȕȔȔȕȌ ȘșȗȕȌȔȏȌ ȏ ȇȑșȏȉȔȕȘșȣ ȊȇȒȕȊȌȔȕȉ

Ǵȇ ȉȔȌȟȔȌȓ ȤȒȌȑșȗȕȔȔȕȓ ȘȒȕȌ ȇșȕȓȕȉ ȉȘȌȜ ȊȇȒȕȊȌȔȕȉ 

ȔȇȜȕȋȏșȘȦ 7 ȤȒȌȑșȗȕȔȕȉ, ȖȕȤșȕȓȚ ȕȈȠȇȦ ȤȒȌȑșȗȕȔȔȇȦ 

țȕȗȓȚȒȇ ȏȜ ȇșȕȓȕȉ ȉȢȗȇȍȇȌșȘȦ ȑȇȑ nV࢖nS࢛. ǶȕȤșȕȓȚ ȇșȕȓȢ 

ȊȇȒȕȊȌȔȕȉ ȋȒȦ ȎȇȉȌȗȟȌȔȏȦ ȘȉȕȌȊȕ ȉȔȌȟȔȌȊȕ ȤȒȌȑșȗȕȔȔȕȊȕ 

ȘȒȕȦ ȘșȗȌȓȦșȘȦ ȖȗȏȔȦșȣ 1 ȤȒȌȑșȗȕȔ. Ƕȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș 

ȓȌșȇȒȒȇȓȏ ȏȜ ȇșȕȓȢ ȖȗȏȔȏȓȇȥș 1 ȤȒȌȑșȗȕȔ, ȕȈȗȇȎȚȦ ȏȕȔ Ș 

ȎȇȗȦȋȕȓ î1. ǶȕȘȑȕȒȣȑȚ ȉȔȌȟȔȏȌ ȤȒȌȑșȗȕȔȔȢȌ ȘȒȕȏ ȇșȕȓȕȉ 

ȊȇȒȕȊȌȔȕȉ ȏȓȌȥș ȘȜȕȋȔȕȌ ȘșȗȕȌȔȏȌ, ȜȏȓȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ 

ȊȇȒȕȊȌȔȕȉ șȇȑȍȌ ȘȜȕȍȏ ȓȌȍȋȚ ȘȕȈȕȐ.
ǪȇȒȕȊȌȔȢ ȕȈȒȇȋȇȥș ȉȢȘȕȑȕȐ ȗȌȇȑȝȏȕȔȔȕȐ ȘȖȕȘȕȈȔȕȘșȣȥ,  Ȗȗȏ Ȥșȕȓ ȏȜ 

ȇȑșȏȉȔȕȘșȣ ȕȘȒȇȈȌȉȇȌș ȉ ȊȗȚȖȖȌ ȘȉȌȗȜȚ ȉȔȏȎ. Ȅșȕ ȕȈȚȘȒȕȉȒȌȔȕ șȌȓ, Ȟșȕ 

ȉ ȊȗȚȖȖȌ ȘȉȌȗȜȚ ȉȔȏȎ ȉȔȌȟȔȏȐ ȤȒȌȑșȗȕȔȔȢȐ ȘȒȕȐ ȉ ȇșȕȓȌ 

ȗȇȘȖȕȒȇȊȇȌșȘȦ ȉȘȧ ȋȇȒȣȟȌ ȕș Ȧȋȗȇ ȏ ȉ ȈȕȒȣȟȌȐ ȘșȌȖȌȔȏ ȤȑȗȇȔȏȗȚȌșȘȦ 

ȉȔȚșȗȌȔȔȏȓȏ ȤȒȌȑșȗȕȔȔȢȓȏ ȘȒȕȦȓȏ. ǩ ȗȌȎȚȒȣșȇșȌ ȕȘȒȇȈȌȉȇȌș 

ȖȗȏșȦȍȌȔȏȌ ȤȒȌȑșȗȕȔȕȉ ȉȔȌȟȔȌȊȕ ȘȒȕȦ ȑ ȦȋȗȚ ȏ, ȑȇȑ ȘȒȌȋȘșȉȏȌ, 

ȎȇșȗȚȋȔȦȌșȘȦ ȖȗȏȔȦșȏȌ ȋȕȖȕȒȔȏșȌȒȣȔȕȊȕ ȤȒȌȑșȗȕȔȇ. ǹȇȑȏȓ ȕȈȗȇȎȕȓ, Ș 

ȚȉȌȒȏȞȌȔȏȌȓ ȇșȕȓȔȕȊȕ ȗȇȋȏȚȘȇ ȇȑșȏȉȔȕȘșȣ ȊȇȒȕȊȌȔȕȉ ȘȔȏȍȇȌșȘȦ.                                                                                                                   

ǸȕȊȒȇȘȔȕ ȖȗȇȉȏȒȚ ȕȑșȌșȇ, ȉ ȓȕȒȌȑȚȒȌ ȊȇȒȕȊȌȔȇ ȋȉȇ ȇșȕȓȇ ȘȕȉȓȌȘșȔȕ 

ȏȘȖȕȒȣȎȚȥș  Șȉȕȏ ȔȌȘȖȇȗȌȔȔȢȌ ȤȒȌȑșȗȕȔȢ ȋȒȦ ȎȇȉȌȗȟȌȔȏȦ ȉȔȌȟȔȏȜ 

ȤȒȌȑșȗȕȔȔȢȜ ȘȒȕȧȉ. ǩ ȗȌȎȚȒȣșȇșȌ ȓȌȍȋȚ ȋȉȚȓȦ ȇșȕȓȇȓȏ ȊȇȒȕȊȌȔȇ 

ȉȕȎȔȏȑȇȌș ȕȋȏȔȇȗȔȇȦ ȑȕȉȇȒȌȔșȔȇȦ ȘȉȦȎȣ. ǵșȘȥȋȇ ȘȒȌȋȚȌș, Ȟșȕ Ȗȗȏ 

• ǱȇȑȕȌ ȉȌȠȌȘșȉȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ 

ȕȞȏȘșȑȏ ȉȕȋȢ"

• ǱȇȑȕȌ ȘȉȕȐȘșȉȕ ȤșȕȊȕ ȉȌȠȌȘșȉȇ 

ȕȈȚȘȒȇȉȒȏȉȇȌș ȌȊȕ ȘȖȕȘȕȈȔȕȘșȣ 

ȚȔȏȞșȕȍȇșȣ ȓȏȑȗȕȕȗȊȇȔȏȎȓȢ"

• ǱȇȑȏȌ ȉȢ ȎȔȇȌșȌ ȌȠȧ ȉȌȠȌȘșȉȇ� ȑȕșȕȗȢȌ 

ȕȑȇȎȢȉȇȥș șȇȑȕȌ ȍȌ ȉȕȎȋȌȐȘșȉȏȌ"

ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ ȊȇȒȕȊȌȔȢ ȘȚȠȌȘșȉȚȥș ȉ ȉȏȋȌ ȋȉȚȜȇșȕȓȔȢȜ ȓȕȒȌȑȚȒ. ǷȇȘȘȓȕșȗȏȓ Ȥșȕ Ȕȇ 

ȖȗȏȓȌȗȌ ȘȕȌȋȏȔȌȔȏȦ ȋȉȚȜ ȇșȕȓȕȉ țșȕȗȇ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȓȕȒȌȑȚȒȢ țșȕȗȇ�

ǸȉȕȐȘșȉȇ ȏ ȖȕȒȚȞȌȔȏȌ ȊȇȒȕȊȌȔȕȉ

ǪȇȒȕȊȌȔȢ – Ȥșȕ ȕȑȗȇȟȌȔȔȢȌ ȉȌȠȌȘșȉȇ. ǻșȕȗ – ȘȉȌșȒȕ-ȍȧȒșȢȐ ȊȇȎ� ȜȒȕȗ – ȎȌȒȌȔȕȉȇșȢȐ ȊȇȎ� 

Ȉȗȕȓ – Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ ȒȌșȚȞȇȦ ȍȏȋȑȕȘșȣ, ȕȈȗȇȎȚȥȠȇȦ ȖȇȗȢ ȑȗȇȘȔȕ-ȈȚȗȕȊȕ ȝȉȌșȇ� 

ȏȕȋ – ȑȗȏȘșȇȒȒȏȞȌȘȑȕȌ ȉȌȠȌȘșȉȕ ȞȧȗȔȕ-țȏȕȒȌșȕȉȕȊȕ ȝȉȌșȇ, ȑȕșȕȗȕȌ ȒȌȊȑȕ ȘȚȈȒȏȓȏȗȚȌșȘȦ. 

ǽȉȌș ȊȇȒȕȊȌȔȕȉ ȕȈȚȘȒȕȉȒȌȔ ȘșȗȕȌȔȏȌȓ ȏȜ ȇșȕȓȕȉ ȏ ȖȕȊȒȕȠȌȔȏȌȓ ȘȉȌșȇ ȓȕȒȌȑȚȒȇȓȏ.

ǪȇȒȕȊȌȔȢ ȦȋȕȉȏșȢ ȏ ȖȕȤșȕȓȚ ȕȖȇȘȔȢ ȋȒȦ ȍȏȉȢȜ ȕȗȊȇȔȏȎȓȕȉ. ǹȇȑ, ȕȔȏ ȓȕȊȚș Ȗȕȗȇȍȇșȣ 

ȋȢȜȇșȌȒȣȔȢȌ ȖȚșȏ, ȘȒȏȎȏȘșȢȌ ȊȒȇȎ ȏ ȑȕȍȚ. Ƕȗȏ ȗȇȈȕșȌ Ș Ȥșȏȓȏ ȉȌȠȌȘșȉȇȓȏ ȘȒȌȋȚȌș ȉ 

ȕȈȦȎȇșȌȒȣȔȕȓ ȖȕȗȦȋȑȌ ȏȘȖȕȒȣȎȕȉȇșȣ ȘȗȌȋȘșȉȇ ȎȇȠȏșȢ.

Ǳȇȑ ȖȕȒȚȞȏșȣ ȜȒȕȗ"

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȕȑȘȏȋ ȓȇȗȊȇȔȝȇ(,9) (0nOࢧ),  ȜȒȕȗȏȋ ȔȇșȗȏȦ (NaCO), ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ 

ȑȏȘȒȕșȇ (H6ࢧOࢩ), ȗȌȇȑȝȏȕȔȔȇȦ ȑȕȒȈȇ, ȘșȌȑȒȦȔȔȇȦ ȉȕȗȕȔȑȇ, ȘșȌȑȒȦȔȔȢȌ șȗȚȈȑȏ, ȔȇȖȕȒȔȌȔȔȇȦ ȉȕȋȕȐ 

ȘȑȒȦȔȑȇ ȋȒȦ ȖȗȕȓȢȉȇȔȏȦ, ȔȇȖȕȒȔȌȔȔȇȦ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȕȐ ȑȏȘȒȕșȕȐ ȘȑȒȦȔȑȇ ȋȒȦ ȘȚȟȑȏ, 

ȊȇȎȕȘȈȕȗȔȏȑ, ȔȇȊȗȌȉȇșȌȒȣ (ȘȖȏȗșȕȉȑȇ), ȒȏȘș ȈȌȒȕȐ ȈȚȓȇȊȏ, ȎȇȠȏșȔȢȌ ȕȞȑȏ ȏ ȖȌȗȞȇșȑȏ. 

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǸȕȈȌȗȏșȌ ȚȘșȇȔȕȉȑȚ, ȑȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ.

ǿȇȊ 2. ǶȕȓȌȘșȏșȌ ȉ ȑȕȒȈȚ ȔȌȑȕșȕȗȕȌ ȑȕȒȏȞȌȘșȉȕ ȘȓȌȘȏ, ȘȕȘșȕȦȠȌȐ ȏȎ 0nOࢧ ȏ NaCO. ǯȘȖȕȒȣȎȚȦ 

ȘșȌȑȒȦȔȔȚȥ ȉȕȗȕȔȑȚ, ȕȘșȕȗȕȍȔȕ ȋȕȈȇȉȣșȌ ȉ ȑȕȒȈȚ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȚȥ H6ࢧOࢩ ȏ ȔȌȓȔȕȊȕ Ȍȧ ȔȇȊȗȌȐșȌ. 

ǴȇȈȒȥȋȇȐșȌ Ȏȇ ȉȢȋȌȒȌȔȏȌȓ ȊȇȎȇ ȉ ȜȕȋȌ ȗȌȇȑȝȏȏ.

ǿȇȊ 3. ǶȗȕȖȚȘșȏșȌ ȉȢȋȌȒȦȥȠȏȌȘȦ ȊȇȎȢ ȘȔȇȞȇȒȇ ȞȌȗȌȎ ȘȑȒȦȔȑȚ Ș ȉȕȋȕȐ. Ǵȇ Ȥșȕȓ ȤșȇȖȌ ȊȇȎȕȕȈȗȇȎȔȢȐ 

ȜȒȕȗȕȉȕȋȕȗȕȋ (HCO)  ȗȇȘșȉȕȗȦȌșȘȦ ȉ ȉȕȋȌ ȏ șȇȑȏȓ ȕȈȗȇȎȕȓ ȚȋȇȒȦȌșȘȦ ȏȎ ȘȓȌȘȏ. 

) ) ) )�
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ȊȇȒȕȊȌȔȢ, 

ȊȇȒȕȊȌȔȏȋ-ȏȕȔȢ,

ȊȇȒȕȊȌȔȕȉȕȋȕȗȕȋȢ   

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ
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Ƕȗȏ ȑȕȓȔȇșȔȕȐ șȌȓȖȌȗȇșȚȗȌ ǹȌȓȖȌȗȇșȚȗȇ ȑȏȖȌȔȏȦ, �C

ȖȒȕșȔȕȘșȣ 
ȉȕȎȗȇȘșȇȌș

șȌȓȖȌȗȇșȚȗȇ ȑȏȖȌȔȏȦ
ȖȕȉȢȟȇȌșȘȦ

ȖȇȗȢ ȏȕȋȇȖȇȗȢ Ȉȗȕȓȇ

ǻșȕȗ
ǼȒȕȗ
Ǩȗȕȓ
ǯȕȋ

)2

CO2

%U2

,2

ǪȇȒȕȊȌȔȢ
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ǩ ȒȇȈȕȗȇșȕȗȔȢȜ ȚȘȒȕȉȏȦȜ ǴǸO ȖȕȒȚȞȇȥș ȗȌȇȑȝȏȌȐ ȜȒȕȗȏȋȇ ȔȇșȗȏȦ Ș ȘȌȗȔȕȐ ȑȏȘȒȕșȕȐ. Ƕȗȏ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȏ ȖȕȒȚȞȌȔȔȕȊȕ ǴǸO Ș ȕȑȘȏȋȕȓ 0n(,9) ȕȈȗȇȎȚȌșȘȦ ȊȇȎ – ȜȒȕȗ. 

0nO  + 4HCO → 0nCO  + CO  + 2H O2 2 2 2

Ƕȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș ȓȌșȇȒȒȇȓȏ ȇșȕȓȢ ȊȇȒȕȊȌȔȕȉ ȖȗȏȔȏȓȇȥș ȕȋȏȔ ȤȒȌȑșȗȕȔ ȏ ȕȈȗȇȎȚȥș 

ȊȇȒȕȊȌȔȏȋ-ȏȕȔȢ. ǩ ȗȌȎȚȒȣșȇșȌ ȖȕȒȚȞȇȥșȘȦ ȘȕȌȋȏȔȌȔȏȦ Ș ȏȕȔȔȢȓȏ ȘȉȦȎȦȓȏ. ǴȇȖȗȏȓȌȗ, Ȗȗȏ 

ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȍȌȒȌȎȇ Ș ȜȒȕȗȕȓ ȕȈȗȇȎȚȌșȘȦ ȜȒȕȗȏȋ ȍȌȒȌȎȇ(,,,) – ȘȕȌȋȏȔȌȔȏȌ, 

ȘȕȘșȕȦȠȌȌ ȏȎ ȏȕȔȕȉ  )eࢠࢗ ȏ CO⁻.

Ƕȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ ȊȇȒȕȊȌȔȕȉ Ș ȔȌȓȌșȇȒȒȇȓȏ ȏȜ ȇșȕȓȢ ȏȘȖȕȒȣȎȚȥș 

ȘȕȉȓȌȘșȔȕ Șȉȕȏ ȔȌȘȖȇȗȌȔȔȢȌ ȤȒȌȑșȗȕȔȢ ȏ ȕȈȗȇȎȚȥș Ș ȏȜ ȖȕȓȕȠȣȥ 

ȓȕȒȌȑȚȒȢ Ș ȑȕȉȇȒȌȔșȔȢȓȏ ȘȉȦȎȦȓȏ. ǴȇȖȗȏȓȌȗ, ȇșȕȓȢ ȉȕȋȕȗȕȋȇ ȏ 

ȜȒȕȗȇ, ȘȕȉȓȌȘșȔȕ ȏȘȖȕȒȣȎȚȦ Șȉȕȏ ȔȌȘȖȇȗȌȔȔȢȌ ȤȒȌȑșȗȕȔȢ, ȕȈȗȇȎȚȥș 

ȓȕȒȌȑȚȒȚ ȜȒȕȗȕȉȕȋȕȗȕȋȇ (HCO). 

H  + CO  → 2HCO2 2

Ƕȗȏ ȋȕȈȇȉȒȌȔȏȏ ȜȒȕȗȔȕȐ ȉȕȋȢ (ȗȇȘșȉȕȗȇ ȜȒȕȗȇ ȉ ȉȕȋȌ) ȑ 

ȈȌȘȝȉȌșȔȕȓȚ ȗȇȘșȉȕȗȚ Ȉȗȕȓȏȋȇ ȑȇȒȏȦ Ȥșȕș ȗȇȘșȉȕȗ ȖȗȏȕȈȗȌșȇȌș 

ȕȗȇȔȍȌȉȢȐ ȝȉȌș. Ƕȗȏ Ȥșȕȓ ȖȗȕȏȘȜȕȋȏș ȘȒȌȋȚȥȠȇȦ ȗȌȇȑȝȏȦ�

COࢧ(ȗ-ȗ)   +   2.%U(ȗ-ȗ)   →   2.CO(ȗ-ȗ)   +    %Uࢧ(ȗ-ȗ)
                                                            (ȈȌȘȝȉȌșȔȢȐ)                                                   (ȕȗȇȔȍȌȉȢȐ)

ǩ ȤșȕȐ ȗȌȇȑȝȏȏ ȜȒȕȗ ȉȢșȌȘȔȦȌș Ȉȗȕȓ ȏȎ Ȉȗȕȓȏȋȇ ȑȇȒȏȦ, șȕ ȌȘșȣ 

ȖȗȕȏȘȜȕȋȏș ȗȌȇȑȝȏȦ ȎȇȓȌȠȌȔȏȦ, ȖȗȏȉȕȋȦȠȇȦ ȑ ȕȈȗȇȎȕȉȇȔȏȥ .CO ȏ 

Ȉȗȕȓȇ. ǧ Ȗȗȏ ȋȕȈȇȉȒȌȔȏȏ ȜȒȕȗȔȕȐ ȉȕȋȢ ȑ ȈȌȘȝȉȌșȔȕȓȚ ȗȇȘșȉȕȗȚ 

ȏȕȋȏȋȇ ȑȇȒȏȦ ȗȇȘșȉȕȗ ȖȗȏȕȈȗȌșȇȌș ȑȗȇȘȔȕ-ȈȚȗȢȐ ȝȉȌș.

Ȅșȕ ȕȈȚȘȒȕȉȒȌȔȕ ȖȗȕșȌȑȇȔȏȌȓ ȘȒȌȋȚȥȠȌȐ ȗȌȇȑȝȏȏ�

COࢧ(ȗ-ȗ)   +   2.,(ȗ-ȗ)   →   2.CO(ȗ-ȗ)   +    ,ࢧ(ȗ-ȗ)
                                                               (ȈȌȘȝȉȌșȔȢȐ)                                              (ȑȗȇȘȔȕ-ȈȚȗȢȐ)

ǩ ȋȇȔȔȕȓ ȘȒȚȞȇȌ ȉ ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ ȎȇȓȌȠȌȔȏȦ ȕȈȗȇȎȚȌșȘȦ ȏȕȋ�

ǿȇȊ 4.  ǮȇșȌȓ ȖȗȕȖȚȘșȏșȌ ȊȇȎȕȉȚȥ 

ȘȓȌȘȣ ȞȌȗȌȎ ȘȑȒȦȔȑȚ Ș  

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȕȐ ȘȌȗȔȕȐ 

ȑȏȘȒȕșȕȐ ȋȒȦ ȕȘȚȟȑȏ ȜȒȕȗȇ.

ǿȇȊ 5. ǸȕȈȌȗȏșȌ ȞȏȘșȢȐ ȏ ȘȚȜȕȐ 

ȊȇȎȕȕȈȗȇȎȔȢȐ ȜȒȕȗ ȉ ȘȕȘȚȋ ȋȒȦ 

ȘȈȕȗȇ ȊȇȎȇ (ȊȇȎȕȘȈȕȗȔȏȑ). 

ǵȖȗȌȋȌȒȏșȌ ȝȉȌș ȊȇȎȇ, ȗȇȘȘȓȕșȗȌȉ 

ȘȕȘȚȋ Ȕȇ țȕȔȌ ȈȌȒȕȐ ȈȚȓȇȊȏ.

ǵȈȘȚȋȏșȌ�

1. ǱȇȑȏȌ ȖȗȏȎȔȇȑȏ ȗȌȇȑȝȏȏ ȔȇȈȒȥȋȇȒȏȘȣ Ȗȗȏ ȉȢȋȌȒȌȔȏȏ ȊȇȎȇ"

2. ǱȇȑȕȊȕ ȝȉȌșȇ ȊȇȎȕȕȈȗȇȎȔȢȐ ȜȒȕȗ"

3. ǫȒȦ ȞȌȊȕ ȊȇȎ ȘȔȇȞȇȒȇ ȖȗȕȖȚȘȑȇȥș ȞȌȗȌȎ ȉȕȋȚ� ȇ ȎȇșȌȓ ȞȌȗȌȎ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȚȥ ȘȌȗȔȚȥ 

ȑȏȘȒȕșȚ"

ǻșȕȗ

ǼȒȕȗ

Ǩȗȕȓ

ǯȕȋ

ǪȇȒȕȊȌȔȢ
ǶȗȕȋȚȑș 
ȗȌȇȑȝȏȏ

ǷȌȇȑȝȏȦ Ș ȍȌȒȌȎȔȕȐ ȉȇșȕȐ

Ƕȗȏ ȖȗȕȖȚȘȑȇȔȏȏ ȊȇȎȕȕȈȗȇȎȔȕȊȕ țșȕȗȇ Ȕȇȋ ȍȌȒȌȎȔȕȐ ȉȇșȕȐ 
ȕȔȇ ȉȕȘȖȒȇȓȌȔȦȌșȘȦ ȈȌȎ ȑȇȑȕȊȕ-ȒȏȈȕ ȉȔȌȟȔȌȊȕ ȔȇȊȗȌȉȇȔȏȦ.

2)e + 3)  → 2)e)2 3

ǩȔȌȟȔȏȐ ȉȏȋ

Ƕȗȏ ȖȗȕȖȚȘȑȇȔȏȏ ȊȇȎȕȕȈȗȇȎȔȕȊȕ ȜȒȕȗȇ Ȕȇȋ ȔȇȊȗȌșȕȐ 
ȍȌȒȌȎȔȕȐ ȉȇșȕȐ ȕȔȇ ȘȊȕȗȇȌș Ș ȉȕȎȔȏȑȔȕȉȌȔȏȌȓ ȖȒȇȓȌȔȏ.

2)e + 3CO  → 2)eCO2 3

Ƕȗȏ ȖȗȕȖȚȘȑȇȔȏȏ Ȗȇȗȕȉ Ȉȗȕȓȇ Ȕȇȋ ȔȇȊȗȌșȕȐ ȍȌȒȌȎȔȕȐ 
ȉȇșȕȐ ȕȔȇ Ȋȕȗȏș, Ȗȗȏ Ȥșȕȓ ȊȕȗȌȔȏȌ ȘȕȖȗȕȉȕȍȋȇȌșȘȦ 

ȘȒȇȈȢȓ ȖȒȇȓȌȔȌȓ.

2)e + 3%U  → 2)e%U2 3

Ƕȗȏ ȖȗȕȖȚȘȑȇȔȏȏ Ȗȇȗȕȉ ȏȕȋȇ Ȕȇȋ ȔȇȊȗȌșȕȐ ȍȌȒȌȎȔȕȐ 
ȉȇșȕȐ ȕȔȇ ȏȎȒȚȞȇȌș ȘȒȇȈȢȐ ȑȗȇȘȔȢȐ ȘȉȌș.

2)e + 3,  → 2)e,2 3
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țșȕȗȏȋ 
ȍȌȒȌȎȇ(,,,)  

()e)₃)

șȉȧȗȋȕȌ ȉȌȠȌȘșȉȕ  
ȘȉȌșȒȕ-ȎȌȒȧȔȕȊȕ 

ȝȉȌșȇ

ȜȒȕȗȏȋ 
ȍȌȒȌȎȇ(,,,)  

()eCO₃)

șȉȧȗȋȕȌ ȉȌȠȌȘșȉȕ  
ȘȉȌșȒȕ-ȎȌȒȧȔȕȊȕ 

ȝȉȌșȇ

Ȉȗȕȓȏȋ    
ȍȌȒȌȎȇ(,,,)     

()e%U₃)

ȏȕȋȏȋ  
ȍȌȒȌȎȇ(,,,) 

()e,₃)

șȉȧȗȋȕȌ ȉȌȠȌȘșȉȕ  
ȑȗȇȘȔȕ-ȈȚȗȕȊȕ 

ȝȉȌșȇ

șȉȧȗȋȕȌ 
ȉȌȠȌȘșȉȕ  

ȞȧȗȔȕȊȕ ȝȉȌșȇ

ǯȕȔȢ, ȏȓȌȥȠȏȌȘȦ ȉ ȗȇȘșȉȕȗȌ Ƕȗȏ ȋȕȈȇȉȒȌȔȏȏ ȜȒȕȗȇ Ƕȗȏ ȋȕȈȇȉȒȌȔȏȏ Ȉȗȕȓȇ Ƕȗȏ ȋȕȈȇȉȒȌȔȏȏ ȏȕȋȇ

ǼȒȕȗȏȋ-ȏȕȔȢ (CO⁻)

Ǩȗȕȓȏȋ-ȏȕȔȢ  (%U⁻)

ǯȕȋȏȋ-ȏȕȔȢ (,⁻)

ȏȎȓȌȔȌȔȏȐ ȔȌș

ȉȢșȌȘȔȦȌșȘȦ Ȉȗȕȓ

ȉȢșȌȘȔȦȌșȘȦ ȏȕȋ

ȏȎȓȌȔȌȔȏȐ ȔȌș

ȏȎȓȌȔȌȔȏȐ ȔȌș

ȉȢșȌȘȔȦȌșȘȦ ȏȕȋ

ȏȎȓȌȔȌȔȏȐ ȔȌș

ȏȎȓȌȔȌȔȏȐ ȔȌș

ȏȎȓȌȔȌȔȏȐ ȔȌș

ǩ ȗȌȇȑȝȏȦȜ ȎȇȓȌȠȌȔȏȦ, ȖȗȕșȌȑȇȥȠȏȜ 

ȓȌȍȋȚ ȊȇȒȕȊȌȔȇȓȏ ȏ ȊȇȒȕȊȌȔȏȋȇȓȏ, 

ȊȇȒȕȊȌȔ ȉȢȘșȚȖȇȌș ȉ ȑȇȞȌȘșȉȌ ȕȑȏȘȒȏșȌȒȦ. 

Ƕȗȏ Ȥșȕȓ  ȊȇȒȕȊȌȔ ȕȑȏȘȒȦȌș ȊȇȒȕȊȌȔȏȋ-

ȏȕȔ, ȇ Șȇȓ ȖȗȏȔȏȓȇȌș ȕș ȤșȕȊȕ ȏȕȔȇ 

ȤȒȌȑșȗȕȔ ȏ ȉȕȘȘșȇȔȇȉȒȏȉȇȌșȘȦ ȋȕ 

ȘȕȕșȉȌșȘșȉȚȥȠȌȊȕ ȊȇȒȕȊȌȔȏȋ-ȏȕȔȇ. 

ǵȑȏȘȒȏșȌȒȣȔȢȌ ȘȉȕȐȘșȉȇ ȊȇȒȕȊȌȔȕȉ 

ȕȘȒȇȈȌȉȇȥș ȉ ȊȗȚȖȖȌ ȘȉȌȗȜȚ

 ȉȔȏȎ. 

ǩȌȠȌȘșȉȕ, ȑȕșȕȗȕȌ ȕșȋȇȌș 

ȤȒȌȑșȗȕȔȢ ȉ ȜȕȋȌ ȗȌȇȑȝȏȏ ȏȒȏ, 

ȋȗȚȊȏȓȏ ȘȒȕȉȇȓȏ, ȕȑȏȘȒȦȌșȘȦ, 

ȔȇȎȢȉȇȌșȘȦ ȉȕȘȘșȇȔȕȉȏșȌȒȌȓ.  Ǹ 

ȚȉȌȒȏȞȌȔȏȌȓ ȗȇȋȏȚȘȇ 

ȊȇȒȕȊȌȔȏȋ-ȏȕȔȇ ȕȔ ȒȌȊȞȌ ȕșȋȇȧș 

ȤȒȌȑșȗȕȔȢ. Ǳȇȑ ȘȒȌȋȘșȉȏȌ, 

ȉȕȘȘșȇȔȕȉȏșȌȒȣȔȇȦ ȘȖȕȘȕȈȔȕȘșȣ 

ȊȇȒȕȊȌȔȏȋ-ȏȕȔȕȉ ȉȕȎȗȇȘșȇȌș ȉ 

ȊȗȚȖȖȌ ȘȉȌȗȜȚ ȉȔȏȎ.

ǵȑȏȘȒȏșȌȒȣȔȢȌ

ȘȉȕȐȘșȉȇ

ȕȘȒȇȈȌȉȇȥș

ǩȕȘȘșȇȔȕȉȏșȌȒȣȔȢȌ

ȘȉȕȐȘșȉȇ

ȚȘȏȒȏȉȇȥșȘȦ

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ  ȘȌȗȔȇȦ ȑȏȘȒȕșȇ ȜȒȕȗ  ȉȕȋȇ

0nO , NaCO2

ȈȌȒȇȦ ȈȚȓȇȊȇ

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ ȑȏȘȒȕșȇ
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ǩ ȒȇȈȕȗȇșȕȗȔȢȜ ȚȘȒȕȉȏȦȜ ǴǸO ȖȕȒȚȞȇȥș ȗȌȇȑȝȏȌȐ ȜȒȕȗȏȋȇ ȔȇșȗȏȦ Ș ȘȌȗȔȕȐ ȑȏȘȒȕșȕȐ. Ƕȗȏ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȏ ȖȕȒȚȞȌȔȔȕȊȕ ǴǸO Ș ȕȑȘȏȋȕȓ 0n(,9) ȕȈȗȇȎȚȌșȘȦ ȊȇȎ – ȜȒȕȗ. 

0nO  + 4HCO → 0nCO  + CO  + 2H O2 2 2 2

Ƕȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș ȓȌșȇȒȒȇȓȏ ȇșȕȓȢ ȊȇȒȕȊȌȔȕȉ ȖȗȏȔȏȓȇȥș ȕȋȏȔ ȤȒȌȑșȗȕȔ ȏ ȕȈȗȇȎȚȥș 

ȊȇȒȕȊȌȔȏȋ-ȏȕȔȢ. ǩ ȗȌȎȚȒȣșȇșȌ ȖȕȒȚȞȇȥșȘȦ ȘȕȌȋȏȔȌȔȏȦ Ș ȏȕȔȔȢȓȏ ȘȉȦȎȦȓȏ. ǴȇȖȗȏȓȌȗ, Ȗȗȏ 

ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȍȌȒȌȎȇ Ș ȜȒȕȗȕȓ ȕȈȗȇȎȚȌșȘȦ ȜȒȕȗȏȋ ȍȌȒȌȎȇ(,,,) – ȘȕȌȋȏȔȌȔȏȌ, 

ȘȕȘșȕȦȠȌȌ ȏȎ ȏȕȔȕȉ  )eࢠࢗ ȏ CO⁻.

Ƕȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ ȊȇȒȕȊȌȔȕȉ Ș ȔȌȓȌșȇȒȒȇȓȏ ȏȜ ȇșȕȓȢ ȏȘȖȕȒȣȎȚȥș 

ȘȕȉȓȌȘșȔȕ Șȉȕȏ ȔȌȘȖȇȗȌȔȔȢȌ ȤȒȌȑșȗȕȔȢ ȏ ȕȈȗȇȎȚȥș Ș ȏȜ ȖȕȓȕȠȣȥ 

ȓȕȒȌȑȚȒȢ Ș ȑȕȉȇȒȌȔșȔȢȓȏ ȘȉȦȎȦȓȏ. ǴȇȖȗȏȓȌȗ, ȇșȕȓȢ ȉȕȋȕȗȕȋȇ ȏ 

ȜȒȕȗȇ, ȘȕȉȓȌȘșȔȕ ȏȘȖȕȒȣȎȚȦ Șȉȕȏ ȔȌȘȖȇȗȌȔȔȢȌ ȤȒȌȑșȗȕȔȢ, ȕȈȗȇȎȚȥș 

ȓȕȒȌȑȚȒȚ ȜȒȕȗȕȉȕȋȕȗȕȋȇ (HCO). 

H  + CO  → 2HCO2 2

Ƕȗȏ ȋȕȈȇȉȒȌȔȏȏ ȜȒȕȗȔȕȐ ȉȕȋȢ (ȗȇȘșȉȕȗȇ ȜȒȕȗȇ ȉ ȉȕȋȌ) ȑ 

ȈȌȘȝȉȌșȔȕȓȚ ȗȇȘșȉȕȗȚ Ȉȗȕȓȏȋȇ ȑȇȒȏȦ Ȥșȕș ȗȇȘșȉȕȗ ȖȗȏȕȈȗȌșȇȌș 

ȕȗȇȔȍȌȉȢȐ ȝȉȌș. Ƕȗȏ Ȥșȕȓ ȖȗȕȏȘȜȕȋȏș ȘȒȌȋȚȥȠȇȦ ȗȌȇȑȝȏȦ�

COࢧ(ȗ-ȗ)   +   2.%U(ȗ-ȗ)   →   2.CO(ȗ-ȗ)   +    %Uࢧ(ȗ-ȗ)
                                                            (ȈȌȘȝȉȌșȔȢȐ)                                                   (ȕȗȇȔȍȌȉȢȐ)

ǩ ȤșȕȐ ȗȌȇȑȝȏȏ ȜȒȕȗ ȉȢșȌȘȔȦȌș Ȉȗȕȓ ȏȎ Ȉȗȕȓȏȋȇ ȑȇȒȏȦ, șȕ ȌȘșȣ 

ȖȗȕȏȘȜȕȋȏș ȗȌȇȑȝȏȦ ȎȇȓȌȠȌȔȏȦ, ȖȗȏȉȕȋȦȠȇȦ ȑ ȕȈȗȇȎȕȉȇȔȏȥ .CO ȏ 

Ȉȗȕȓȇ. ǧ Ȗȗȏ ȋȕȈȇȉȒȌȔȏȏ ȜȒȕȗȔȕȐ ȉȕȋȢ ȑ ȈȌȘȝȉȌșȔȕȓȚ ȗȇȘșȉȕȗȚ 

ȏȕȋȏȋȇ ȑȇȒȏȦ ȗȇȘșȉȕȗ ȖȗȏȕȈȗȌșȇȌș ȑȗȇȘȔȕ-ȈȚȗȢȐ ȝȉȌș.

Ȅșȕ ȕȈȚȘȒȕȉȒȌȔȕ ȖȗȕșȌȑȇȔȏȌȓ ȘȒȌȋȚȥȠȌȐ ȗȌȇȑȝȏȏ�

COࢧ(ȗ-ȗ)   +   2.,(ȗ-ȗ)   →   2.CO(ȗ-ȗ)   +    ,ࢧ(ȗ-ȗ)
                                                               (ȈȌȘȝȉȌșȔȢȐ)                                              (ȑȗȇȘȔȕ-ȈȚȗȢȐ)

ǩ ȋȇȔȔȕȓ ȘȒȚȞȇȌ ȉ ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ ȎȇȓȌȠȌȔȏȦ ȕȈȗȇȎȚȌșȘȦ ȏȕȋ�

ǿȇȊ 4.  ǮȇșȌȓ ȖȗȕȖȚȘșȏșȌ ȊȇȎȕȉȚȥ 

ȘȓȌȘȣ ȞȌȗȌȎ ȘȑȒȦȔȑȚ Ș  

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȕȐ ȘȌȗȔȕȐ 

ȑȏȘȒȕșȕȐ ȋȒȦ ȕȘȚȟȑȏ ȜȒȕȗȇ.

ǿȇȊ 5. ǸȕȈȌȗȏșȌ ȞȏȘșȢȐ ȏ ȘȚȜȕȐ 

ȊȇȎȕȕȈȗȇȎȔȢȐ ȜȒȕȗ ȉ ȘȕȘȚȋ ȋȒȦ 

ȘȈȕȗȇ ȊȇȎȇ (ȊȇȎȕȘȈȕȗȔȏȑ). 

ǵȖȗȌȋȌȒȏșȌ ȝȉȌș ȊȇȎȇ, ȗȇȘȘȓȕșȗȌȉ 

ȘȕȘȚȋ Ȕȇ țȕȔȌ ȈȌȒȕȐ ȈȚȓȇȊȏ.

ǵȈȘȚȋȏșȌ�

1. ǱȇȑȏȌ ȖȗȏȎȔȇȑȏ ȗȌȇȑȝȏȏ ȔȇȈȒȥȋȇȒȏȘȣ Ȗȗȏ ȉȢȋȌȒȌȔȏȏ ȊȇȎȇ"

2. ǱȇȑȕȊȕ ȝȉȌșȇ ȊȇȎȕȕȈȗȇȎȔȢȐ ȜȒȕȗ"

3. ǫȒȦ ȞȌȊȕ ȊȇȎ ȘȔȇȞȇȒȇ ȖȗȕȖȚȘȑȇȥș ȞȌȗȌȎ ȉȕȋȚ� ȇ ȎȇșȌȓ ȞȌȗȌȎ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȚȥ ȘȌȗȔȚȥ 

ȑȏȘȒȕșȚ"

ǻșȕȗ

ǼȒȕȗ

Ǩȗȕȓ

ǯȕȋ

ǪȇȒȕȊȌȔȢ
ǶȗȕȋȚȑș 
ȗȌȇȑȝȏȏ

ǷȌȇȑȝȏȦ Ș ȍȌȒȌȎȔȕȐ ȉȇșȕȐ

Ƕȗȏ ȖȗȕȖȚȘȑȇȔȏȏ ȊȇȎȕȕȈȗȇȎȔȕȊȕ țșȕȗȇ Ȕȇȋ ȍȌȒȌȎȔȕȐ ȉȇșȕȐ 
ȕȔȇ ȉȕȘȖȒȇȓȌȔȦȌșȘȦ ȈȌȎ ȑȇȑȕȊȕ-ȒȏȈȕ ȉȔȌȟȔȌȊȕ ȔȇȊȗȌȉȇȔȏȦ.

2)e + 3)  → 2)e)2 3

ǩȔȌȟȔȏȐ ȉȏȋ

Ƕȗȏ ȖȗȕȖȚȘȑȇȔȏȏ ȊȇȎȕȕȈȗȇȎȔȕȊȕ ȜȒȕȗȇ Ȕȇȋ ȔȇȊȗȌșȕȐ 
ȍȌȒȌȎȔȕȐ ȉȇșȕȐ ȕȔȇ ȘȊȕȗȇȌș Ș ȉȕȎȔȏȑȔȕȉȌȔȏȌȓ ȖȒȇȓȌȔȏ.

2)e + 3CO  → 2)eCO2 3

Ƕȗȏ ȖȗȕȖȚȘȑȇȔȏȏ Ȗȇȗȕȉ Ȉȗȕȓȇ Ȕȇȋ ȔȇȊȗȌșȕȐ ȍȌȒȌȎȔȕȐ 
ȉȇșȕȐ ȕȔȇ Ȋȕȗȏș, Ȗȗȏ Ȥșȕȓ ȊȕȗȌȔȏȌ ȘȕȖȗȕȉȕȍȋȇȌșȘȦ 

ȘȒȇȈȢȓ ȖȒȇȓȌȔȌȓ.

2)e + 3%U  → 2)e%U2 3

Ƕȗȏ ȖȗȕȖȚȘȑȇȔȏȏ Ȗȇȗȕȉ ȏȕȋȇ Ȕȇȋ ȔȇȊȗȌșȕȐ ȍȌȒȌȎȔȕȐ 
ȉȇșȕȐ ȕȔȇ ȏȎȒȚȞȇȌș ȘȒȇȈȢȐ ȑȗȇȘȔȢȐ ȘȉȌș.

2)e + 3,  → 2)e,2 3

ȇ
ȑș

ȏ
ȉ
Ȕ

ȕ
Șș

ȣ
  

ȘȔ
ȏ

ȍ
ȇ
Ȍ
șȘ

Ȧ

țșȕȗȏȋ 
ȍȌȒȌȎȇ(,,,)  

()e)₃)

șȉȧȗȋȕȌ ȉȌȠȌȘșȉȕ  
ȘȉȌșȒȕ-ȎȌȒȧȔȕȊȕ 

ȝȉȌșȇ

ȜȒȕȗȏȋ 
ȍȌȒȌȎȇ(,,,)  

()eCO₃)

șȉȧȗȋȕȌ ȉȌȠȌȘșȉȕ  
ȘȉȌșȒȕ-ȎȌȒȧȔȕȊȕ 

ȝȉȌșȇ

Ȉȗȕȓȏȋ    
ȍȌȒȌȎȇ(,,,)     

()e%U₃)

ȏȕȋȏȋ  
ȍȌȒȌȎȇ(,,,) 

()e,₃)

șȉȧȗȋȕȌ ȉȌȠȌȘșȉȕ  
ȑȗȇȘȔȕ-ȈȚȗȕȊȕ 

ȝȉȌșȇ

șȉȧȗȋȕȌ 
ȉȌȠȌȘșȉȕ  

ȞȧȗȔȕȊȕ ȝȉȌșȇ

ǯȕȔȢ, ȏȓȌȥȠȏȌȘȦ ȉ ȗȇȘșȉȕȗȌ Ƕȗȏ ȋȕȈȇȉȒȌȔȏȏ ȜȒȕȗȇ Ƕȗȏ ȋȕȈȇȉȒȌȔȏȏ Ȉȗȕȓȇ Ƕȗȏ ȋȕȈȇȉȒȌȔȏȏ ȏȕȋȇ

ǼȒȕȗȏȋ-ȏȕȔȢ (CO⁻)

Ǩȗȕȓȏȋ-ȏȕȔȢ  (%U⁻)

ǯȕȋȏȋ-ȏȕȔȢ (,⁻)

ȏȎȓȌȔȌȔȏȐ ȔȌș

ȉȢșȌȘȔȦȌșȘȦ Ȉȗȕȓ

ȉȢșȌȘȔȦȌșȘȦ ȏȕȋ

ȏȎȓȌȔȌȔȏȐ ȔȌș

ȏȎȓȌȔȌȔȏȐ ȔȌș

ȉȢșȌȘȔȦȌșȘȦ ȏȕȋ

ȏȎȓȌȔȌȔȏȐ ȔȌș

ȏȎȓȌȔȌȔȏȐ ȔȌș

ȏȎȓȌȔȌȔȏȐ ȔȌș

ǩ ȗȌȇȑȝȏȦȜ ȎȇȓȌȠȌȔȏȦ, ȖȗȕșȌȑȇȥȠȏȜ 

ȓȌȍȋȚ ȊȇȒȕȊȌȔȇȓȏ ȏ ȊȇȒȕȊȌȔȏȋȇȓȏ, 

ȊȇȒȕȊȌȔ ȉȢȘșȚȖȇȌș ȉ ȑȇȞȌȘșȉȌ ȕȑȏȘȒȏșȌȒȦ. 

Ƕȗȏ Ȥșȕȓ  ȊȇȒȕȊȌȔ ȕȑȏȘȒȦȌș ȊȇȒȕȊȌȔȏȋ-

ȏȕȔ, ȇ Șȇȓ ȖȗȏȔȏȓȇȌș ȕș ȤșȕȊȕ ȏȕȔȇ 

ȤȒȌȑșȗȕȔ ȏ ȉȕȘȘșȇȔȇȉȒȏȉȇȌșȘȦ ȋȕ 

ȘȕȕșȉȌșȘșȉȚȥȠȌȊȕ ȊȇȒȕȊȌȔȏȋ-ȏȕȔȇ. 

ǵȑȏȘȒȏșȌȒȣȔȢȌ ȘȉȕȐȘșȉȇ ȊȇȒȕȊȌȔȕȉ 

ȕȘȒȇȈȌȉȇȥș ȉ ȊȗȚȖȖȌ ȘȉȌȗȜȚ

 ȉȔȏȎ. 

ǩȌȠȌȘșȉȕ, ȑȕșȕȗȕȌ ȕșȋȇȌș 

ȤȒȌȑșȗȕȔȢ ȉ ȜȕȋȌ ȗȌȇȑȝȏȏ ȏȒȏ, 

ȋȗȚȊȏȓȏ ȘȒȕȉȇȓȏ, ȕȑȏȘȒȦȌșȘȦ, 

ȔȇȎȢȉȇȌșȘȦ ȉȕȘȘșȇȔȕȉȏșȌȒȌȓ.  Ǹ 

ȚȉȌȒȏȞȌȔȏȌȓ ȗȇȋȏȚȘȇ 

ȊȇȒȕȊȌȔȏȋ-ȏȕȔȇ ȕȔ ȒȌȊȞȌ ȕșȋȇȧș 

ȤȒȌȑșȗȕȔȢ. Ǳȇȑ ȘȒȌȋȘșȉȏȌ, 

ȉȕȘȘșȇȔȕȉȏșȌȒȣȔȇȦ ȘȖȕȘȕȈȔȕȘșȣ 

ȊȇȒȕȊȌȔȏȋ-ȏȕȔȕȉ ȉȕȎȗȇȘșȇȌș ȉ 

ȊȗȚȖȖȌ ȘȉȌȗȜȚ ȉȔȏȎ.

ǵȑȏȘȒȏșȌȒȣȔȢȌ

ȘȉȕȐȘșȉȇ

ȕȘȒȇȈȌȉȇȥș

ǩȕȘȘșȇȔȕȉȏșȌȒȣȔȢȌ

ȘȉȕȐȘșȉȇ

ȚȘȏȒȏȉȇȥșȘȦ

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ  ȘȌȗȔȇȦ ȑȏȘȒȕșȇ ȜȒȕȗ  ȉȕȋȇ

0nO , NaCO2

ȈȌȒȇȦ ȈȚȓȇȊȇ

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ ȑȏȘȒȕșȇ



ȉȕȋȕȗȕȋ, ȇȎȕș, ȇȓȓȏȇȑ,

ȕȈȗȇșȏȓȇȦ ȗȌȇȑȝȏȦ, 

ȖȗȕȏȎȉȕȋȘșȉȕ  ȇȓȓȏȇȑȇ, 

ȖȗȕȝȌȘȘ ǪȇȈȌȗȇ  
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6.2 ǩȕȋȕȗȕȋ, ȇȎȕș ȏ ȇȓȓȏȇȑ

ǾȌȒȕȉȌȑ, ȖȕșȌȗȦȉȟȏȐ ȘȕȎȔȇȔȏȌ, ȓȕȍȌș ȕȞȔȚșȣȘȦ ȞȌȗȌȎ ȔȌȘȑȕȒȣȑȏȜ ȘȌȑȚȔȋ 

ȖȕȘȒȌ ȉȋȢȜȇȔȏȦ Ȗȇȗȕȉ ȍȏȋȑȕȘșȏ Ș ȞȗȌȎȉȢȞȇȐȔȕ ȗȌȎȑȏȓ ȎȇȖȇȜȕȓ. ǯȎȉȌȘșȔȕ, 

Ȟșȕ Ȥșȇ ȍȏȋȑȕȘșȣ ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ ȉȕȋȔȢȐ ȗȇȘșȉȕȗ ȔȌȑȕȌȊȕ ȊȇȎȇ ȏ 

ȖȗȕȋȇȧșȘȦ ȉ ȇȖșȌȑȇȜ Ȗȕȋ ȔȇȎȉȇȔȏȌȓ �ȔȇȟȇșȢȗȔȢȐ ȘȖȏȗș�.

Проверьте полученные знания

Примените полученные знания

ǫȇȔȢ ȤȒȌȓȌȔșȢ, ȗȇȘȖȕȒȕȍȌȔȔȢȌ ȉ 17-Ȑ ȊȗȚȖȖȌ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ.

a. Ǳȇȑ ȔȇȎȢȉȇȥșȘȦ ȤȒȌȓȌȔșȢ ȤșȕȐ ȊȗȚȖȖȢ"

E. ǼȒȕȗ ȗȌȇȊȏȗȚȌș Ș ȉȕȋȕȗȕȋȕȓ Șȕ ȉȎȗȢȉȕȓ.     

“ǸȒȕȉȌȘȔȕȌ ȚȗȇȉȔȌȔȏȌ” ȤșȕȐ ȗȌȇȑȝȏȏ ȏȓȌȌș ȉȏȋ� 

ȉȕȋȕȗȕȋ + ȜȒȕȗ → ȜȒȕȗȕȉȕȋȕȗȕȋ 

,. ǸȕȘșȇȉȣșȌ ȜȏȓȏȞȌȘȑȕȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ.

,,. Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ, ȑȇȑ țșȕȗ ȗȌȇȊȏȗȚȌș Ș ȉȕȋȕȗȕȋȕȓ" ǴȇȖȏȟȏșȌ “ȘȒȕȉȌȘȔȕȌ ȚȗȇȉȔȌȔȏȌ” ȤșȕȐ 

ȗȌȇȑȝȏȏ.

Ș. Ǳȇȑ Ȉȗȕȓ ȗȌȇȊȏȗȚȌș Ș ȉȕȋȕȗȕȋȕȓ" ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȤșȕȐ ȗȌȇȑȝȏȏ ȏ ȗȇȘȘșȇȉȣșȌ 

ȑȕȤțțȏȝȏȌȔșȢ.

G. ǷȇȘȘȞȏșȇȐșȌ ȞȏȘȒȕ ȓȕȒȌȐ ȜȒȕȗȕȉȕȋȕȗȕȋȇ (HCO), ȕȈȗȇȎȕȉȇȉȟȌȊȕȘȦ ȉ ȗȌȎȚȒȣșȇșȌ ȖȕȒȔȕȊȕ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȦ 5 Ȋȗȇȓȓȕȉ ȉȕȋȕȗȕȋȇ Ș ȏȎȈȢșȑȕȓ ȜȒȕȗȇ.

1. ǱȇȑȕȊȕ ȝȉȌșȇ ȊȇȒȕȊȌȔȢ"

2. ǵȈȡȦȘȔȏșȌ, ȑȇȑ ȏ ȖȕȞȌȓȚ ȏȎȓȌȔȦȌșȘȦ ȇȑșȏȉȔȕȘșȣ ȊȇȒȕȊȌȔȕȉ ȉ ȊȗȚȖȖȌ. ǵȈȒȇȋȇȥș Ȓȏ ȇȔȇȒȕȊȏȞȔȢȓȏ 

ȘȉȕȐȘșȉȇȓȏ ȤȒȌȓȌȔșȢ ,$ ȊȗȚȖȖȢ"

3. ǱȇȑȕȌ ȘȜȕȋȘșȉȕ ȔȇȈȒȥȋȇȌșȘȦ Ț ȖȗȕȋȚȑșȕȉ, ȕȈȗȇȎȚȥȠȏȜȘȦ Ȗȕ ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȊȇȒȕȊȌȔȕȉ 

Ș ȍȌȒȌȎȔȕȐ ȉȇșȕȐ" ǱȇȑȕȐ șȏȖ ȘȉȦȎȏ ȖȗȏȘȚșȘșȉȚȌș ȉ ȤșȏȜ ȖȗȕȋȚȑșȇȜ"

4. Ǳȇȑ ȈȢ ȉȢ ȕȈȡȦȘȔȏȒȏ ȉȢȘȕȑȚȥ ȜȏȓȏȞȌȘȑȚȥ ȇȑșȏȉȔȕȘșȣ ȊȇȒȕȊȌȔȕȉ"

• Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� ȑȇȑȏȓ ȉȌȠȌȘșȉȕȓ ȦȉȒȦȌșȘȦ ȊȇȎ�  ȉȜȕȋȦȠȏȐ ȉ ȘȕȘșȇȉ ȔȇȟȇșȢȗȔȕȊȕ  ȘȖȏȗșȇ"

• Ƕȕ ȑȇȑȕȐ ȖȗȏȞȏȔȌ Ȥșȕ ȉȌȠȌȘșȉȕ ȏȘȖȕȒȣȎȚȥș ȋȒȦ ȖȗȏȉȌȋȌȔȏȦ ȉ ȞȚȉȘșȉȕ ȞȌȒȕȉȌȑȇ� ȖȕșȌȗȦȉȟȌȊȕ 

ȘȕȎȔȇȔȏȌ"

• ǫȒȦ ȑȇȑȏȜ ȌȠȧ ȝȌȒȌȐ ȏȘȖȕȒȣȎȚȌșȘȦ Ȥșȕ ȉȌȠȌȘșȉȕ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏ ȉ ȈȢșȚ"

ǩȕȋȕȗȕȋ

ǩȕȋȕȗȕȋ (Ǵ ) – ȘȇȓȢȐ ȒȧȊȑȏȐ ȘȗȌȋȏ ȉȘȌȜ ȤȒȌȓȌȔșȕȉ. ǩȉȏȋȚ șȕȊȕ, 2

Ȟșȕ ȉȕȋȕȗȕȋ – ȕȞȌȔȣ ȒȧȊȑȏȐ ȊȇȎ, ȌȊȕ ȖȗȇȑșȏȞȌȘȑȏ ȔȌș ȉ ȇșȓȕȘțȌȗȌ 

ǮȌȓȒȏ� ȕȔ ȖȕȘșȌȖȌȔȔȕ ȗȇȘȘȌȏȉȇȌșȘȦ ȏȎ ȇșȓȕȘțȌȗȢ ȉ ȑȕȘȓȕȘ. 

ǩȕȋȕȗȕȋ – ȘȇȓȢȐ ȗȇȘȖȗȕȘșȗȇȔȧȔȔȢȐ ȤȒȌȓȌȔș ȉ ȑȕȘȓȕȘȌ. ǩȔȚșȗȏ 

ǸȕȒȔȝȇ ȇșȕȓȢ ȉȕȋȕȗȕȋȇ, ȘȕȌȋȏȔȦȦȘȣ, ȕȈȗȇȎȚȥș ȇșȕȓȢ ȊȌȒȏȦ. ǩ 

Ȥșȕȓ ȖȗȕȝȌȘȘȌ ȉȢȋȌȒȦȌșȘȦ ȕȊȗȕȓȔȕȌ ȑȕȒȏȞȌȘșȉȕ ȤȔȌȗȊȏȏ, ȑȕșȕȗȇȦ 

ȏȎȒȚȞȇȌșȘȦ Ȕȇ ǮȌȓȒȥ ȉ ȉȏȋȌ șȌȖȒȇ ȏ ȘȉȌșȇ. ǯȎȒȚȞȇȌȓȇȦ ǸȕȒȔȝȌȓ 

ȤȔȌȗȊȏȦ ȦȉȒȦȌșȘȦ ȊȒȇȉȔȢȓ ȚȘȒȕȉȏȌȓ ȘȚȠȌȘșȉȕȉȇȔȏȦ ȍȏȎȔȏ Ȕȇ 

ǮȌȓȒȌ. ǸȒȌȋȕȉȇșȌȒȣȔȕ, ȍȏȎȔȣ£ȈȌȎ ȉȕȋȕȗȕȋȇ ȔȌȉȕȎȓȕȍȔȇ. 

ǩ ȒȇȈȕȗȇșȕȗȏȏ ȉȕȋȕȗȕȋ ȕȈȢȞȔȕ ȖȕȒȚȞȇȥș ȗȌȇȑȝȏȌȐ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȓȌșȇȒȒȕȉ, ȘșȕȦȠȏȜ ȉ ȗȦȋȚ ȇȑșȏȉȔȕȘșȏ ȓȌșȇȒȒȕȉ 

ȋȕ ȉȕȋȕȗȕȋȇ, Ș  ȗȇȎȈȇȉȒȌȔȔȢȓȏ ȑȏȘȒȕșȇȓȏ. ǫȒȦ ȤșȕȊȕ ȞȇȠȌ ȉȘȌȊȕ 

ȏȘȖȕȒȣȎȚȥș ȓȌșȇȒȒȏȞȌȘȑȏȐ ȝȏȔȑ ȏ ȗȇȎȈȇȉȒȌȔȔȢȐ ȗȇȘșȉȕȗ ȘȌȗȔȕȐ 

ȑȏȘȒȕșȢ. ǷȌȇȑȝȏȦ ȖȗȕȉȕȋȏșȘȦ Ș ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ ȘȖȌȝȏȇȒȣȔȢȜ 

ȖȗȏȈȕȗȕȉ ȏ ȉȢȗȇȍȇȌșȘȦ ȘȒȌȋȚȥȠȏȓ ȚȗȇȉȔȌȔȏȌȓ�

=n(șȉ) + H6ࢧOࢩ(ȗ-ȗ) → =n6Oࢩ(ȗ-ȗ) + Hࢧ(Ȋ)ଭ

ǩ ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ ȉȢȋȌȒȦȌșȘȦ ȉȕȋȕȗȕȋ, ȑȕșȕȗȢȐ ȘȕȈȏȗȇȥș, 

ȏȘȖȕȒȣȎȚȦ ȓȌșȕȋȢ ȘȕȈȏȗȇȔȏȦ ȊȇȎȕȉ.

• ǩȕȋȕȗȕȋ – ȊȇȎ, ȑȕșȕȗȢȐ ȒȌȊȞȌ ȉȕȎȋȚȜȇ ȖȗȏȓȌȗȔȕ ȉ 14,5 ȗȇȎ.

• ǶȕȘȑȕȒȣȑȚ Ȥșȕ ȊȇȎ ȈȌȎ ȝȉȌșȇ ȏ ȎȇȖȇȜȇ, ȕȔ ȔȌ ȉȕȘȖȗȏȔȏȓȇȌșȘȦ 

ȕȗȊȇȔȇȓȏ ȞȚȉȘșȉ.

• ǩȘșȚȖȇȌș ȉ ȗȌȇȑȝȏȥ Ș ȑȏȘȒȕȗȕȋȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȉȕȋȢ. Ƕȗȏ 

ȝȏȔȑ

ȗ
ȇ
ȎȈ

ȇ
ȉ
Ȓ
Ȍ
Ȕ

Ȕ
ȇ
Ȧ
 

ȘȌ
ȗ

Ȕ
ȇ
Ȧ
 ȑ

ȏ
ȘȒ

ȕ
șȇ

ȉȕȋȇ

ȊȇȎ 

ȉȕȋȕȗȕȋ

ǶȕȒȚȞȌȔȏȌ ȉȕȋȕȗȕȋȇ ȉ ȒȇȈȕȗȇșȕȗȏȏ

ȉȕȘȖȒȇȓȌȔȌȔȏȏ ȘȓȌȘȏ ȑȏȘȒȕȗȕȋȇ Ș ȉȕȋȕȗȕȋȕȓ ȖȗȕȏȘȜȕȋȏș ȉȎȗȢȉ, 

ȘȒȌȋȕȉȇșȌȒȣȔȕ, Ȥșȇ ȗȌȇȑȝȏȦ ȘȕȖȗȕȉȕȍȋȇȌșȘȦ ȉȢȋȌȒȌȔȏȌȓ 

ȈȕȒȣȟȕȊȕ ȑȕȒȏȞȌȘșȉȇ ȤȔȌȗȊȏȏ�

2Hࢧ(Ȋ) + Oࢧ(Ȋ) → 2HࢧO(ȍ)

ȇȑșȏȉȔȕȘșȣ 

ȚȘȏȒȏȉȇȌșȘȦ

ȓȌșȇȒȒȢ, 

ȗȇȘȖȕȒȕȍȌȔȔȢȌ

ȉ ȗȦȋȚ ȇȑșȏȉȔȕȘșȏ 

ȉȢȟȌ ȉȕȋȕȗȕȋȇ, 

ȉȢșȌȘȔȦȥș ȉȕȋȕȗȕȋ 

ȏȎ ȑȏȘȒȕș

ǲȏșȏȐ (/L)

ǱȇȒȏȐ (.) 

ǱȇȒȣȝȏȐ (Ca) 

ǴȇșȗȏȐ (Na) 

ǳȇȊȔȏȐ (0J) 

ǧȒȥȓȏȔȏȐ ($O) 

ǽȏȔȑ (=n)

ǭȌȒȌȎȕ ()e) 

ǸȉȏȔȌȝ (3E) 

ǩȕȋȕȗȕȋ (Hࢧ) 

ǳȌȋȣ (CX) 

ǸȌȗȌȈȗȕ ($J) 

ǮȕȒȕșȕ ($X)

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,

t



ȉȕȋȕȗȕȋ, ȇȎȕș, ȇȓȓȏȇȑ,

ȕȈȗȇșȏȓȇȦ ȗȌȇȑȝȏȦ, 

ȖȗȕȏȎȉȕȋȘșȉȕ  ȇȓȓȏȇȑȇ, 

ȖȗȕȝȌȘȘ ǪȇȈȌȗȇ  
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6.2 ǩȕȋȕȗȕȋ, ȇȎȕș ȏ ȇȓȓȏȇȑ

ǾȌȒȕȉȌȑ, ȖȕșȌȗȦȉȟȏȐ ȘȕȎȔȇȔȏȌ, ȓȕȍȌș ȕȞȔȚșȣȘȦ ȞȌȗȌȎ ȔȌȘȑȕȒȣȑȏȜ ȘȌȑȚȔȋ 

ȖȕȘȒȌ ȉȋȢȜȇȔȏȦ Ȗȇȗȕȉ ȍȏȋȑȕȘșȏ Ș ȞȗȌȎȉȢȞȇȐȔȕ ȗȌȎȑȏȓ ȎȇȖȇȜȕȓ. ǯȎȉȌȘșȔȕ, 

Ȟșȕ Ȥșȇ ȍȏȋȑȕȘșȣ ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ ȉȕȋȔȢȐ ȗȇȘșȉȕȗ ȔȌȑȕȌȊȕ ȊȇȎȇ ȏ 

ȖȗȕȋȇȧșȘȦ ȉ ȇȖșȌȑȇȜ Ȗȕȋ ȔȇȎȉȇȔȏȌȓ �ȔȇȟȇșȢȗȔȢȐ ȘȖȏȗș�.

Проверьте полученные знания

Примените полученные знания

ǫȇȔȢ ȤȒȌȓȌȔșȢ, ȗȇȘȖȕȒȕȍȌȔȔȢȌ ȉ 17-Ȑ ȊȗȚȖȖȌ ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ.

a. Ǳȇȑ ȔȇȎȢȉȇȥșȘȦ ȤȒȌȓȌȔșȢ ȤșȕȐ ȊȗȚȖȖȢ"

E. ǼȒȕȗ ȗȌȇȊȏȗȚȌș Ș ȉȕȋȕȗȕȋȕȓ Șȕ ȉȎȗȢȉȕȓ.     

“ǸȒȕȉȌȘȔȕȌ ȚȗȇȉȔȌȔȏȌ” ȤșȕȐ ȗȌȇȑȝȏȏ ȏȓȌȌș ȉȏȋ� 

ȉȕȋȕȗȕȋ + ȜȒȕȗ → ȜȒȕȗȕȉȕȋȕȗȕȋ

,. ǸȕȘșȇȉȣșȌ ȜȏȓȏȞȌȘȑȕȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ.

,,. Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ, ȑȇȑ țșȕȗ ȗȌȇȊȏȗȚȌș Ș ȉȕȋȕȗȕȋȕȓ" ǴȇȖȏȟȏșȌ “ȘȒȕȉȌȘȔȕȌ ȚȗȇȉȔȌȔȏȌ” ȤșȕȐ 

ȗȌȇȑȝȏȏ.

Ș. Ǳȇȑ Ȉȗȕȓ ȗȌȇȊȏȗȚȌș Ș ȉȕȋȕȗȕȋȕȓ" ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȤșȕȐ ȗȌȇȑȝȏȏ ȏ ȗȇȘȘșȇȉȣșȌ 

ȑȕȤțțȏȝȏȌȔșȢ.

G. ǷȇȘȘȞȏșȇȐșȌ ȞȏȘȒȕ ȓȕȒȌȐ ȜȒȕȗȕȉȕȋȕȗȕȋȇ (HCO), ȕȈȗȇȎȕȉȇȉȟȌȊȕȘȦ ȉ ȗȌȎȚȒȣșȇșȌ ȖȕȒȔȕȊȕ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȦ 5 Ȋȗȇȓȓȕȉ ȉȕȋȕȗȕȋȇ Ș ȏȎȈȢșȑȕȓ ȜȒȕȗȇ.

1. ǱȇȑȕȊȕ ȝȉȌșȇ ȊȇȒȕȊȌȔȢ"

2. ǵȈȡȦȘȔȏșȌ, ȑȇȑ ȏ ȖȕȞȌȓȚ ȏȎȓȌȔȦȌșȘȦ ȇȑșȏȉȔȕȘșȣ ȊȇȒȕȊȌȔȕȉ ȉ ȊȗȚȖȖȌ. ǵȈȒȇȋȇȥș Ȓȏ ȇȔȇȒȕȊȏȞȔȢȓȏ 

ȘȉȕȐȘșȉȇȓȏ ȤȒȌȓȌȔșȢ ,$ ȊȗȚȖȖȢ"

3. ǱȇȑȕȌ ȘȜȕȋȘșȉȕ ȔȇȈȒȥȋȇȌșȘȦ Ț ȖȗȕȋȚȑșȕȉ, ȕȈȗȇȎȚȥȠȏȜȘȦ Ȗȕ ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȊȇȒȕȊȌȔȕȉ 

Ș ȍȌȒȌȎȔȕȐ ȉȇșȕȐ" ǱȇȑȕȐ șȏȖ ȘȉȦȎȏ ȖȗȏȘȚșȘșȉȚȌș ȉ ȤșȏȜ ȖȗȕȋȚȑșȇȜ"

4. Ǳȇȑ ȈȢ ȉȢ ȕȈȡȦȘȔȏȒȏ ȉȢȘȕȑȚȥ ȜȏȓȏȞȌȘȑȚȥ ȇȑșȏȉȔȕȘșȣ ȊȇȒȕȊȌȔȕȉ"

• Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� ȑȇȑȏȓ ȉȌȠȌȘșȉȕȓ ȦȉȒȦȌșȘȦ ȊȇȎ�  ȉȜȕȋȦȠȏȐ ȉ ȘȕȘșȇȉ ȔȇȟȇșȢȗȔȕȊȕ  ȘȖȏȗșȇ"

• Ƕȕ ȑȇȑȕȐ ȖȗȏȞȏȔȌ Ȥșȕ ȉȌȠȌȘșȉȕ ȏȘȖȕȒȣȎȚȥș ȋȒȦ ȖȗȏȉȌȋȌȔȏȦ ȉ ȞȚȉȘșȉȕ ȞȌȒȕȉȌȑȇ� ȖȕșȌȗȦȉȟȌȊȕ 

ȘȕȎȔȇȔȏȌ"

• ǫȒȦ ȑȇȑȏȜ ȌȠȧ ȝȌȒȌȐ ȏȘȖȕȒȣȎȚȌșȘȦ Ȥșȕ ȉȌȠȌȘșȉȕ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏ ȉ ȈȢșȚ"

ǩȕȋȕȗȕȋ

ǩȕȋȕȗȕȋ (Ǵ ) – ȘȇȓȢȐ ȒȧȊȑȏȐ ȘȗȌȋȏ ȉȘȌȜ ȤȒȌȓȌȔșȕȉ. ǩȉȏȋȚ șȕȊȕ, 2

Ȟșȕ ȉȕȋȕȗȕȋ – ȕȞȌȔȣ ȒȧȊȑȏȐ ȊȇȎ, ȌȊȕ ȖȗȇȑșȏȞȌȘȑȏ ȔȌș ȉ ȇșȓȕȘțȌȗȌ 

ǮȌȓȒȏ� ȕȔ ȖȕȘșȌȖȌȔȔȕ ȗȇȘȘȌȏȉȇȌșȘȦ ȏȎ ȇșȓȕȘțȌȗȢ ȉ ȑȕȘȓȕȘ. 

ǩȕȋȕȗȕȋ – ȘȇȓȢȐ ȗȇȘȖȗȕȘșȗȇȔȧȔȔȢȐ ȤȒȌȓȌȔș ȉ ȑȕȘȓȕȘȌ. ǩȔȚșȗȏ 

ǸȕȒȔȝȇ ȇșȕȓȢ ȉȕȋȕȗȕȋȇ, ȘȕȌȋȏȔȦȦȘȣ, ȕȈȗȇȎȚȥș ȇșȕȓȢ ȊȌȒȏȦ. ǩ 

Ȥșȕȓ ȖȗȕȝȌȘȘȌ ȉȢȋȌȒȦȌșȘȦ ȕȊȗȕȓȔȕȌ ȑȕȒȏȞȌȘșȉȕ ȤȔȌȗȊȏȏ, ȑȕșȕȗȇȦ 

ȏȎȒȚȞȇȌșȘȦ Ȕȇ ǮȌȓȒȥ ȉ ȉȏȋȌ șȌȖȒȇ ȏ ȘȉȌșȇ. ǯȎȒȚȞȇȌȓȇȦ ǸȕȒȔȝȌȓ 

ȤȔȌȗȊȏȦ ȦȉȒȦȌșȘȦ ȊȒȇȉȔȢȓ ȚȘȒȕȉȏȌȓ ȘȚȠȌȘșȉȕȉȇȔȏȦ ȍȏȎȔȏ Ȕȇ 

ǮȌȓȒȌ. ǸȒȌȋȕȉȇșȌȒȣȔȕ, ȍȏȎȔȣ£ȈȌȎ ȉȕȋȕȗȕȋȇ ȔȌȉȕȎȓȕȍȔȇ. 

ǩ ȒȇȈȕȗȇșȕȗȏȏ ȉȕȋȕȗȕȋ ȕȈȢȞȔȕ ȖȕȒȚȞȇȥș ȗȌȇȑȝȏȌȐ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȓȌșȇȒȒȕȉ, ȘșȕȦȠȏȜ ȉ ȗȦȋȚ ȇȑșȏȉȔȕȘșȏ ȓȌșȇȒȒȕȉ 

ȋȕ ȉȕȋȕȗȕȋȇ, Ș  ȗȇȎȈȇȉȒȌȔȔȢȓȏ ȑȏȘȒȕșȇȓȏ. ǫȒȦ ȤșȕȊȕ ȞȇȠȌ ȉȘȌȊȕ 

ȏȘȖȕȒȣȎȚȥș ȓȌșȇȒȒȏȞȌȘȑȏȐ ȝȏȔȑ ȏ ȗȇȎȈȇȉȒȌȔȔȢȐ ȗȇȘșȉȕȗ ȘȌȗȔȕȐ 

ȑȏȘȒȕșȢ. ǷȌȇȑȝȏȦ ȖȗȕȉȕȋȏșȘȦ Ș ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ ȘȖȌȝȏȇȒȣȔȢȜ 

ȖȗȏȈȕȗȕȉ ȏ ȉȢȗȇȍȇȌșȘȦ ȘȒȌȋȚȥȠȏȓ ȚȗȇȉȔȌȔȏȌȓ�

=n(șȉ) + H6ࢧOࢩ(ȗ-ȗ) → =n6Oࢩ(ȗ-ȗ) + Hࢧ(Ȋ)ଭ

ǩ ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ ȉȢȋȌȒȦȌșȘȦ ȉȕȋȕȗȕȋ, ȑȕșȕȗȢȐ ȘȕȈȏȗȇȥș, 

ȏȘȖȕȒȣȎȚȦ ȓȌșȕȋȢ ȘȕȈȏȗȇȔȏȦ ȊȇȎȕȉ.

• ǩȕȋȕȗȕȋ – ȊȇȎ, ȑȕșȕȗȢȐ ȒȌȊȞȌ ȉȕȎȋȚȜȇ ȖȗȏȓȌȗȔȕ ȉ 14,5 ȗȇȎ.

• ǶȕȘȑȕȒȣȑȚ Ȥșȕ ȊȇȎ ȈȌȎ ȝȉȌșȇ ȏ ȎȇȖȇȜȇ, ȕȔ ȔȌ ȉȕȘȖȗȏȔȏȓȇȌșȘȦ 

ȕȗȊȇȔȇȓȏ ȞȚȉȘșȉ.

• ǩȘșȚȖȇȌș ȉ ȗȌȇȑȝȏȥ Ș ȑȏȘȒȕȗȕȋȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȉȕȋȢ. Ƕȗȏ 
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ȉȕȋȇ

ȊȇȎ 

ȉȕȋȕȗȕȋ

ǶȕȒȚȞȌȔȏȌ ȉȕȋȕȗȕȋȇ ȉ ȒȇȈȕȗȇșȕȗȏȏ

ȉȕȘȖȒȇȓȌȔȌȔȏȏ ȘȓȌȘȏ ȑȏȘȒȕȗȕȋȇ Ș ȉȕȋȕȗȕȋȕȓ ȖȗȕȏȘȜȕȋȏș ȉȎȗȢȉ, 

ȘȒȌȋȕȉȇșȌȒȣȔȕ, Ȥșȇ ȗȌȇȑȝȏȦ ȘȕȖȗȕȉȕȍȋȇȌșȘȦ ȉȢȋȌȒȌȔȏȌȓ 

ȈȕȒȣȟȕȊȕ ȑȕȒȏȞȌȘșȉȇ ȤȔȌȗȊȏȏ�

2Hࢧ(Ȋ) + Oࢧ(Ȋ) → 2HࢧO(ȍ)

ȇȑșȏȉȔȕȘșȣ 

ȚȘȏȒȏȉȇȌșȘȦ

ȓȌșȇȒȒȢ, 

ȗȇȘȖȕȒȕȍȌȔȔȢȌ

ȉ ȗȦȋȚ ȇȑșȏȉȔȕȘșȏ 

ȉȢȟȌ ȉȕȋȕȗȕȋȇ, 

ȉȢșȌȘȔȦȥș ȉȕȋȕȗȕȋ 

ȏȎ ȑȏȘȒȕș

ǲȏșȏȐ (/L)

ǱȇȒȏȐ (.) 

ǱȇȒȣȝȏȐ (Ca) 

ǴȇșȗȏȐ (Na) 

ǳȇȊȔȏȐ (0J) 

ǧȒȥȓȏȔȏȐ ($O) 

ǽȏȔȑ (=n)

ǭȌȒȌȎȕ ()e) 

ǸȉȏȔȌȝ (3E) 

ǩȕȋȕȗȕȋ (Hࢧ) 

ǳȌȋȣ (CX) 

ǸȌȗȌȈȗȕ ($J) 

ǮȕȒȕșȕ ($X)

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,

t
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ǨȒȇȊȕȋȇȗȦ ȤșȕȓȚ ȘȉȕȐȘșȉȚ ȉȕȋȕȗȕȋ șȇȑȍȌ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȑȇȞȌȘșȉȌ șȕȖȒȏȉȇ 

ȋȒȦ ȑȕȘȓȏȞȌȘȑȏȜ ȗȇȑȌș. Ȅșȇ ȍȌ ȗȌȇȑȝȏȦ ȖȗȕșȌȑȇȌș ȏ ȉ ȉȕȋȕȗȕȋȔȢȜ 

șȕȖȒȏȉȔȢȜ ȤȒȌȓȌȔșȇȜ, ȕȋȔȇȑȕ ȉ Ȥșȕȓ ȘȒȚȞȇȌ ȊȕȗȌȔȏȌ ȔȌȖȕȘȗȌȋȘșȉȌȔȔȕ ȔȌ 

ȔȇȈȒȥȋȇȌșȘȦ, ȇ ȉȢȋȌȒȦȥȠȇȦȘȦ ȤȔȌȗȊȏȦ ȖȗȌȕȈȗȇȎȚȌșȘȦ ȏ ȖȕȒȚȞȇȌșȘȦ ȉ ȉȏȋȌ 

ȤȒȌȑșȗȏȞȌȘȑȕȐ ȤȔȌȗȊȏȏ.  

• ǩȕȋȕȗȕȋ – ȈȕȒȌȌ ȇȑșȏȉȔȢȐ ȤȒȌȓȌȔș, ȞȌȓ ȓȌȋȣ. ǶȕȤșȕȓȚ ȕȔ ȕșȔȏȓȇȌș 

ȑȏȘȒȕȗȕȋ Ț ȕȑȘȏȋȇ ȓȌȋȏ(,,) Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȓȌșȇȒȒȏȞȌȘȑȕȐ ȓȌȋȏ. ǩ Ȥșȕȓ 

ȖȗȕȝȌȘȘȌ ȕȑȘȏȋ ȓȌȋȏ(,,) ȉȕȘȘșȇȔȇȉȒȏȉȇȌșȘȦ, ȇ ȉȕȋȕȗȕȋ ȕȑȏȘȒȦȌșȘȦ�

CXO(șȉ) + Hࢧ(Ȋ) ⟶ CX(șȉ) + HࢧO(ȍ)

Ȅșȇ ȗȌȇȑȝȏȦ ȚȑȇȎȢȉȇȌș Ȕȇ ȉȕȘȘșȇȔȕȉȏșȌȒȣȔȢȌ ȘȉȕȐȘșȉȇ ȉȕȋȕȗȕȋȇ. 

ȏȊȗȇȌș ȉȇȍȔȚȥ ȗȕȒȣ ȉ ȖȕȘșȗȕȌȔȏȏ ȓȢȟȝ, ȑȕȘșȌȐ, ȑȕȍȏ, ȉȕȒȕȘ, ȑȗȕȉȏ ȏ ȋȗȚȊȏȜ 

șȑȇȔȌȐ ȕȗȊȇȔȏȎȓȇ. ǶȗȏȓȌȗȔȕ 3% ȓȇȘȘȢ șȌȒȇ ȞȌȒȕȉȌȑȇ ȖȗȏȜȕȋȏșȘȦ Ȕȇ ȋȕȒȥ ȇȎȕșȇ.

• ǩ ȘȗȇȉȔȌȔȏȏ Ș ȑȏȘȒȕȗȕȋȕȓ ȇȎȕș – ȞȗȌȎȉȢȞȇȐȔȕ ȖȇȘȘȏȉȔȢȐ ȊȇȎ. Ȅșȕ ȘȉȦȎȇȔȕ Ș 

ȔȇȒȏȞȏȌȓ ȓȌȍȋȚ ȇșȕȓȇȓȏ ȇȎȕșȇ ȉ ȌȊȕ ȓȕȒȌȑȚȒȌ ȖȗȕȞȔȕȐ șȗȕȐȔȕȐ ȘȉȦȎȏ (NࢿN).   

• ǧȎȕș Ȗȗȏ ȕȘȕȈȢȜ ȚȘȒȕȉȏȦȜ ȗȌȇȊȏȗȚȌș Ș ȉȕȋȕȗȕȋȕȓ, ȕȈȗȇȎȚȦ ȇȓȓȏȇȑ. ǩ ȤșȏȜ ȍȌ 

ȚȘȒȕȉȏȦȜ ȖȗȕȏȘȜȕȋȏș ȏ ȗȇȎȒȕȍȌȔȏȌ ȇȓȓȏȇȑȇ, șȕ ȌȘșȣ ȗȌȇȑȝȏȦ ȖȗȕșȌȑȇȌș 

ȕȋȔȕȉȗȌȓȌȔȔȕ ȑȇȑ ȉ ȖȗȦȓȕȓ (ȕȈȗȇȎȚȌșȘȦ ȇȓȓȏȇȑ), șȇȑ ȏ ȉ ȕȈȗȇșȔȕȓ (ȇȓȓȏȇȑ 

ȗȇȎȒȇȊȇȌșȘȦ) ȔȇȖȗȇȉȒȌȔȏȏ. ǹȇȑȏȌ ȗȌȇȑȝȏȏ ȔȇȎȢȉȇȥșȘȦ ȕȈȗȇșȏȓȢȓȏ ȗȌȇȑȝȏȦȓȏ, ȉ 

ȕȈȗȇșȏȓȢȜ ȗȌȇȑȝȏȦȜ ȉȓȌȘșȕ ⟶ ȏȘȖȕȒȣȎȚȌșȘȦ ȎȔȇȑ        . 

Nࢧ(Ȋ) + 3Hࢧ(Ȋ)          2NH₃ (Ȋ)

ǵȈȗȇȎȚȥȠȌȌȘȦ ȉȌȠȌȘșȉȕ ȏȓȌȌș ȈȕȒȣȟȕȌ ȎȔȇȞȌȔȏȌ ȋȒȦ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ. ǵȔȕ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȑȇȞȌȘșȉȌ ȘȢȗȣȦ Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȇȎȕșȔȕȐ ȑȏȘȒȕșȢ ȏ ȗȇȎȒȏȞȔȢȜ 

ȇȎȕșȔȢȜ ȚȋȕȈȗȌȔȏȐ.

• Ƕȗȏ ȉȢȘȕȑȏȜ șȌȓȖȌȗȇșȚȗȇȜ ȇȎȕș ȉȘșȚȖȇȌș ȉ ȗȌȇȑȝȏȥ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ Ș 

ȑȏȘȒȕȗȕȋȕȓ, ȕȈȗȇȎȚȦ ȊȇȎȕȕȈȗȇȎȔȢȌ ȕȑȘȏȋȢ ȇȎȕșȇ (ȓȕȔȕȕȑȘȏȋ ȇȎȕșȇ – NO ȏ 

ȋȏȕȑȘȏȋ ȇȎȕșȇ – NOࢧ). Ȅșȏ ȗȌȇȑȝȏȏ ȖȗȕȏȘȜȕȋȦș ȏ ȉ ȖȗȏȗȕȋȌ Ȗȗȏ ȗȇȎȗȦȋȌ ȓȕȒȔȏȏ, ȇ 

șȇȑȍȌ ȖȗȕșȌȑȇȥș ȉ ȇȉșȕȓȕȈȏȒȣȔȢȜ ȋȉȏȊȇșȌȒȦȜ ȏ Ȕȇ șȌȖȒȕȉȢȜ ȤȒȌȑșȗȕȘșȇȔȝȏȦȜ. 

ǵȈȗȇȎȚȥȠȏȐȘȦ NO, ȗȌȇȊȏȗȚȦ Ș ȑȏȘȒȕȗȕȋȕȓ ȉȕȎȋȚȜȇ, ȖȗȌȉȗȇȠȇȌșȘȦ ȉ ȋȏȕȑȘȏȋ 

ȇȎȕșȇ. ǫȏȕȑȘȏȋ ȇȎȕșȇ ȕșȔȕȘȏșȘȦ ȑ ȑȏȘȒȕșȔȢȓ ȕȑȘȏȋȇȓ, ȉȢȎȢȉȇȌș ȎȇȊȗȦȎȔȌȔȏȌ 

ȇșȓȕȘțȌȗȢ ȏ ȘȖȕȘȕȈȘșȉȚȌș ȉȢȖȇȋȌȔȏȥ ȑȏȘȒȕșȔȢȜ ȋȕȍȋȌȐ. 

Nࢧ(Ȋ) + Oࢧ(Ȋ) ⟶ 2NO(Ȋ)  

2NO(Ȋ) + Oࢧ(Ȋ) ⟶ 2NOࢧ(Ȋ)

ǧȓȓȏȇȑ

ǧȓȓȏȇȑ (NH ) ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ ȈȌȘȝȉȌșȔȢȐ ȊȇȎ. ǧȓȓȏȇȑ – Ȥșȕ 3

ȘȕȌȋȏȔȌȔȏȌ, ȏȓȌȥȠȌȌ ȕȘȕȈȚȥ ȉȇȍȔȕȘșȣ ȋȒȦ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏ 

ȘȌȒȣȘȑȕȊȕ ȜȕȎȦȐȘșȉȇ. ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȇȓȓȏȇȑ ȖȕȒȚȞȇȥș 

ȗȌȇȑȝȏȌȐ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȇȎȕșȇ Ș ȉȕȋȕȗȕȋȕȓ. Ȅșȕș ȖȗȕȝȌȘȘ 

ȕȘȚȠȌȘșȉȒȦȌșȘȦ Ȗȗȏ ȉȢȘȕȑȏȜ șȌȓȖȌȗȇșȚȗȌ ȏ ȋȇȉȒȌȔȏȏ ȏ ȟȏȗȕȑȕ 

ȖȗȏȓȌȔȦȌșȘȦ ȉ ȜȏȓȏȞȌȘȑȕȐ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ. 

ǩ ȒȇȈȕȗȇșȕȗȏȏ ȇȓȓȏȇȑ ȖȕȒȚȞȇȥș ȔȇȊȗȌȉȇȔȏȌȓ ȘȕȒȌȐ ȇȓȓȕȔȏȦ Ș 

ȘȏȒȣȔȢȓȏ ȕȘȔȕȉȇȔȏȦȓȏ (ȠȌȒȕȞȇȓȏ). Ƕȗȏ Ȥșȕȓ ȘȏȒȣȔȕȌ ȕȘȔȕȉȇȔȏȌ 

N    N———

N2

Ǳȇȑ ȖȕȒȚȞȏșȣ ȇȓȓȏȇȑ"
ǶȗȏȔȇȋȒȌȍȔȕȘșȏ�  ȜȒȕȗȏȋ ȇȓȓȕȔȏȦ (NHࢩCO), ȊȏȋȗȕȑȘȏȋ ȑȇȒȣȝȏȦ (Ca(OH)ࢧ), ȕȑȘȏȋ ȑȇȒȣȝȏȦ, 
ȖȗȕȈȏȗȑȇ ȏȒȏ ȔȌȈȕȒȣȟȇȦ ȑȕȒȈȇ, ȘșȌȑȒȦȔȔȇȦ șȗȚȈȑȇ, ȗȌȎȏȔȕȉȇȦ șȗȚȈȑȇ ȋȒȦ ȕșȉȕȋȇ ȊȇȎȇ, ȑȗȇȘȔȇȦ 
ȒȇȑȓȚȘȕȉȇȦ ȈȚȓȇȊȇ, ȗȇȘșȉȕȗ ȜȒȕȗȕȉȕȋȕȗȕȋȇ, ȔȇȊȗȌȉȇșȌȒȣ, ȟșȇșȏȉ, ȒȇȖȑȏ.

ǵȈȘȚȋȏșȌ�
1.  ǱȇȑȕȐ ȊȇȎ ȉȢȋȌȒȦȒȘȦ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȖȗȕȈȏȗȑȏ"
2.  ǱȇȑȕȌ ȏȎȓȌȔȌȔȏȌ ȖȗȕȏȎȕȟȒȕ Ș ȑȗȇȘȔȕȐ ȒȇȑȓȚȘȕȉȕȐ ȈȚȓȇȊȕȐ"
3.  ǵ Ȟȧȓ ȘȉȏȋȌșȌȒȣȘșȉȚȌș ȕȈȗȇȎȕȉȇȔȏȌ ȈȌȒȕȊȕ ȋȢȓȇ Ȗȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ ȊȇȎȇ Ș ȜȒȕȗȕȉȕȋȕȗȕȋȕȓ"

ȘȓȌȘȏ ȜȒȕȗȏȋȇ ȇȓȓȕȔȏȦ Ș ȊȏȋȗȕȑȘȏȋȕȓ ȑȇȒȣȝȏȦ. 

ǿȇȊ 2. ǴȇȞȔȏșȌ Ș ȕȘșȕȗȕȍȔȕȘșȣȥ ȔȇȊȗȌȉȇșȣ ȖȗȕȈȏȗȑȚ                   

ȏ ȔȇȈȒȥȋȇȐșȌ Ȏȇ ȉȢȋȌȒȌȔȏȌȓ ȊȇȎȇ.

ǿȇȊ 3. ǶȗȕȖȚȘȑȇȦ ȉȢȋȌȒȦȥȠȏȐȘȦ ȊȇȎ ȞȌȗȌȎ șȗȚȈȑȚ Ș 

ȕȑȘȏȋȕȓ ȑȇȒȣȝȏȦ, ȖȌȗȌȉȌȋȏșȌ ȌȊȕ ȉ ȋȗȚȊȚȥ ȖȗȕȈȏȗȑȚ (ȏȒȏ 

ȏȔȕȐ ȘȕȘȚȋ) ȏ ȕȖȗȌȋȌȒȏșȌ ȘȉȕȐȘșȉȇ ȤșȕȊȕ ȊȇȎȇ.

ǿȇȊ 4. ǸȓȕȞȏșȌ ȑȗȇȘȔȚȥ ȒȇȑȓȚȘȕȉȚȥ ȈȚȓȇȊȚ ȏ ȖȕȋȌȗȍȏșȌ 

Ȍȧ Ȕȇȋ ȉȢȋȌȒȦȥȠȏȓȘȦ ȊȇȎȕȓ, ȕșȓȌșȣșȌ ȖȗȕȏȘȜȕȋȦȠȌȌ 

ȏȎȓȌȔȌȔȏȌ ȝȉȌșȇ.

ǿȇȊ 5. ǶȗȕȉȌȗȣșȌ, ȕȈȗȇȎȚȌșȘȦ Ȓȏ ȈȌȒȢȐ ȋȢȓ Ȗȗȏ 

ȉȕȎȋȌȐȘșȉȏȏ Ȕȇ ȊȇȎ Ȗȇȗȕȉ ȜȒȕȗȕȉȕȋȕȗȕȋȇ.

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǸȕȈȌȗȏșȌ ȖȗȏȈȕȗ, ȑȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ, ȖȕȓȌȘșȏȉ ȉ ȖȗȕȈȏȗȑȚ ȔȌȑȕșȕȗȕȌ ȑȕȒȏȞȌȘșȉȕ 

ȜȒȕȗȏȋ ȇȓȓȕȔȏȦ ȏ
ȊȏȋȗȕȑȘȏȋ ȑȇȒȣȝȏȦ

ȇȓȓȏȇȑ

ȕȑȘȏȋ
ȑȇȒȣȝȏȦ

Ȕ
ȇ
Ȋȗ

Ȍ
ȉ
ȇ
șȌ

Ȓ
ȣ

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,

$Ȏȕș

ǧȎȕș (N ) – Ȥșȕ ȊȇȎ ȈȌȎ ȝȉȌșȇ ȏ ȎȇȖȇȜȇ, ȓȇȒȕȗȇȘșȉȕȗȏȓ ȉ ȉȕȋȌ, ȘȕȘșȇȉȒȦȌș 2

ȕȑȕȒȕ 78% ȕȈȡȧȓȇ ȉȕȎȋȚȜȇ. Ƕȗȏ ȉȋȕȜȌ ȞȌȒȕȉȌȑ ȉȋȢȜȇȌș ȇȎȕș, ȉȜȕȋȦȠȏȐ ȉ 

ȘȕȘșȇȉ ȉȕȎȋȚȜȇ, ȏ ȉȢȋȢȜȇȌș ȌȊȕ ȈȌȎ ȑȇȑȏȜ-ȒȏȈȕ ȜȏȓȏȞȌȘȑȏȜ ȏȎȓȌȔȌȔȏȐ. 

ǴȇȗȦȋȚ Ș Ȥșȏȓ ȇȎȕș (ȉ ȘȕȘșȇȉȌ ȘȕȌȋȏȔȌȔȏȐ) șȇȑȍȌ ȖȕȘșȚȖȇȌș ȉ ȕȗȊȇȔȏȎȓ 

ȞȌȒȕȉȌȑȇ Ș ȖȏȠȌȐ. ǧȎȕș ȉȜȕȋȏș ȉ ȘȕȘșȇȉ ȈȌȒȑȕȉ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȖȏȠȌ, ȏ 

ȉȢșȌȘȔȦȌș ȇȓȓȏȇȑ ȏȎ ȘȕȌȋȏȔȌȔȏȦ ȇȓȓȕȔȏȦ ȉ ȉȏȋȌ ȊȇȎȇ. Ǳ 

ȖȗȏȓȌȗȚ, Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȜȒȕȗȏȋȇ ȇȓȓȕȔȏȦ Ș ȊȏȋȗȕȑȘȏȋȕȓ 

ȑȇȒȣȝȏȦ ȉȢȋȌȒȦȌșȘȦ ȊȇȎȕȕȈȗȇȎȔȢȐ ȇȓȓȏȇȑ�

2NHࢩCO  + Ca(OH)  ⟶ CaCO  + 2HࢧO  + 2NH(șȉ) 2(șȉ) 2(șȉ) (ȍ) 3(ȊȇȎ)

Ȅșȇ ȗȌȇȑȝȏȦ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȕȖȗȌȋȌȒȌȔȏȦ ȘȕȌȋȏȔȌȔȏȐ 

ȇȓȓȕȔȏȦ. ǬȘȒȏ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȔȌȏȎȉȌȘșȔȕȊȕ ȉȌȠȌȘșȉȇ Ș 

ȘȏȒȣȔȢȓ ȕȘȔȕȉȇȔȏȌȓ ȉȢȋȌȒȦȌșȘȦ ȊȇȎȕȕȈȗȇȎȔȢȐ ȇȓȓȏȇȑ, Ȥșȕ 

ȕȎȔȇȞȇȌș, Ȟșȕ ȉ ȘȕȘșȇȉ ȉȌȠȌȘșȉȇ ȉȜȕȋȏș ȏȕȔ ȇȓȓȕȔȏȦ. 

t

t

t

t, ȑȇș.
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ǨȒȇȊȕȋȇȗȦ ȤșȕȓȚ ȘȉȕȐȘșȉȚ ȉȕȋȕȗȕȋ șȇȑȍȌ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȑȇȞȌȘșȉȌ șȕȖȒȏȉȇ 

ȋȒȦ ȑȕȘȓȏȞȌȘȑȏȜ ȗȇȑȌș. Ȅșȇ ȍȌ ȗȌȇȑȝȏȦ ȖȗȕșȌȑȇȌș ȏ ȉ ȉȕȋȕȗȕȋȔȢȜ 

șȕȖȒȏȉȔȢȜ ȤȒȌȓȌȔșȇȜ, ȕȋȔȇȑȕ ȉ Ȥșȕȓ ȘȒȚȞȇȌ ȊȕȗȌȔȏȌ ȔȌȖȕȘȗȌȋȘșȉȌȔȔȕ ȔȌ 

ȔȇȈȒȥȋȇȌșȘȦ, ȇ ȉȢȋȌȒȦȥȠȇȦȘȦ ȤȔȌȗȊȏȦ ȖȗȌȕȈȗȇȎȚȌșȘȦ ȏ ȖȕȒȚȞȇȌșȘȦ ȉ ȉȏȋȌ 

ȤȒȌȑșȗȏȞȌȘȑȕȐ ȤȔȌȗȊȏȏ.  

• ǩȕȋȕȗȕȋ – ȈȕȒȌȌ ȇȑșȏȉȔȢȐ ȤȒȌȓȌȔș, ȞȌȓ ȓȌȋȣ. ǶȕȤșȕȓȚ ȕȔ ȕșȔȏȓȇȌș 

ȑȏȘȒȕȗȕȋ Ț ȕȑȘȏȋȇ ȓȌȋȏ(,,) Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȓȌșȇȒȒȏȞȌȘȑȕȐ ȓȌȋȏ. ǩ Ȥșȕȓ 

ȖȗȕȝȌȘȘȌ ȕȑȘȏȋ ȓȌȋȏ(,,) ȉȕȘȘșȇȔȇȉȒȏȉȇȌșȘȦ, ȇ ȉȕȋȕȗȕȋ ȕȑȏȘȒȦȌșȘȦ�

CXO(șȉ) + Hࢧ(Ȋ) ⟶ CX(șȉ) + HࢧO(ȍ)

Ȅșȇ ȗȌȇȑȝȏȦ ȚȑȇȎȢȉȇȌș Ȕȇ ȉȕȘȘșȇȔȕȉȏșȌȒȣȔȢȌ ȘȉȕȐȘșȉȇ ȉȕȋȕȗȕȋȇ. 

ȏȊȗȇȌș ȉȇȍȔȚȥ ȗȕȒȣ ȉ ȖȕȘșȗȕȌȔȏȏ ȓȢȟȝ, ȑȕȘșȌȐ, ȑȕȍȏ, ȉȕȒȕȘ, ȑȗȕȉȏ ȏ ȋȗȚȊȏȜ 

șȑȇȔȌȐ ȕȗȊȇȔȏȎȓȇ. ǶȗȏȓȌȗȔȕ 3% ȓȇȘȘȢ șȌȒȇ ȞȌȒȕȉȌȑȇ ȖȗȏȜȕȋȏșȘȦ Ȕȇ ȋȕȒȥ ȇȎȕșȇ.

• ǩ ȘȗȇȉȔȌȔȏȏ Ș ȑȏȘȒȕȗȕȋȕȓ ȇȎȕș – ȞȗȌȎȉȢȞȇȐȔȕ ȖȇȘȘȏȉȔȢȐ ȊȇȎ. Ȅșȕ ȘȉȦȎȇȔȕ Ș 

ȔȇȒȏȞȏȌȓ ȓȌȍȋȚ ȇșȕȓȇȓȏ ȇȎȕșȇ ȉ ȌȊȕ ȓȕȒȌȑȚȒȌ ȖȗȕȞȔȕȐ șȗȕȐȔȕȐ ȘȉȦȎȏ (NࢿN).   

• ǧȎȕș Ȗȗȏ ȕȘȕȈȢȜ ȚȘȒȕȉȏȦȜ ȗȌȇȊȏȗȚȌș Ș ȉȕȋȕȗȕȋȕȓ, ȕȈȗȇȎȚȦ ȇȓȓȏȇȑ. ǩ ȤșȏȜ ȍȌ 

ȚȘȒȕȉȏȦȜ ȖȗȕȏȘȜȕȋȏș ȏ ȗȇȎȒȕȍȌȔȏȌ ȇȓȓȏȇȑȇ, șȕ ȌȘșȣ ȗȌȇȑȝȏȦ ȖȗȕșȌȑȇȌș 

ȕȋȔȕȉȗȌȓȌȔȔȕ ȑȇȑ ȉ ȖȗȦȓȕȓ (ȕȈȗȇȎȚȌșȘȦ ȇȓȓȏȇȑ), șȇȑ ȏ ȉ ȕȈȗȇșȔȕȓ (ȇȓȓȏȇȑ 

ȗȇȎȒȇȊȇȌșȘȦ) ȔȇȖȗȇȉȒȌȔȏȏ. ǹȇȑȏȌ ȗȌȇȑȝȏȏ ȔȇȎȢȉȇȥșȘȦ ȕȈȗȇșȏȓȢȓȏ ȗȌȇȑȝȏȦȓȏ, ȉ 

ȕȈȗȇșȏȓȢȜ ȗȌȇȑȝȏȦȜ ȉȓȌȘșȕ ⟶ ȏȘȖȕȒȣȎȚȌșȘȦ ȎȔȇȑ        . 

Nࢧ(Ȋ) + 3Hࢧ(Ȋ)          2NH₃ (Ȋ)

ǵȈȗȇȎȚȥȠȌȌȘȦ ȉȌȠȌȘșȉȕ ȏȓȌȌș ȈȕȒȣȟȕȌ ȎȔȇȞȌȔȏȌ ȋȒȦ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ. ǵȔȕ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȑȇȞȌȘșȉȌ ȘȢȗȣȦ Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȇȎȕșȔȕȐ ȑȏȘȒȕșȢ ȏ ȗȇȎȒȏȞȔȢȜ 

ȇȎȕșȔȢȜ ȚȋȕȈȗȌȔȏȐ.

• Ƕȗȏ ȉȢȘȕȑȏȜ șȌȓȖȌȗȇșȚȗȇȜ ȇȎȕș ȉȘșȚȖȇȌș ȉ ȗȌȇȑȝȏȥ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ Ș 

ȑȏȘȒȕȗȕȋȕȓ, ȕȈȗȇȎȚȦ ȊȇȎȕȕȈȗȇȎȔȢȌ ȕȑȘȏȋȢ ȇȎȕșȇ (ȓȕȔȕȕȑȘȏȋ ȇȎȕșȇ – NO ȏ 

ȋȏȕȑȘȏȋ ȇȎȕșȇ – NOࢧ). Ȅșȏ ȗȌȇȑȝȏȏ ȖȗȕȏȘȜȕȋȦș ȏ ȉ ȖȗȏȗȕȋȌ Ȗȗȏ ȗȇȎȗȦȋȌ ȓȕȒȔȏȏ, ȇ 

șȇȑȍȌ ȖȗȕșȌȑȇȥș ȉ ȇȉșȕȓȕȈȏȒȣȔȢȜ ȋȉȏȊȇșȌȒȦȜ ȏ Ȕȇ șȌȖȒȕȉȢȜ ȤȒȌȑșȗȕȘșȇȔȝȏȦȜ. 

ǵȈȗȇȎȚȥȠȏȐȘȦ NO, ȗȌȇȊȏȗȚȦ Ș ȑȏȘȒȕȗȕȋȕȓ ȉȕȎȋȚȜȇ, ȖȗȌȉȗȇȠȇȌșȘȦ ȉ ȋȏȕȑȘȏȋ 

ȇȎȕșȇ. ǫȏȕȑȘȏȋ ȇȎȕșȇ ȕșȔȕȘȏșȘȦ ȑ ȑȏȘȒȕșȔȢȓ ȕȑȘȏȋȇȓ, ȉȢȎȢȉȇȌș ȎȇȊȗȦȎȔȌȔȏȌ 

ȇșȓȕȘțȌȗȢ ȏ ȘȖȕȘȕȈȘșȉȚȌș ȉȢȖȇȋȌȔȏȥ ȑȏȘȒȕșȔȢȜ ȋȕȍȋȌȐ. 

Nࢧ(Ȋ) + Oࢧ(Ȋ) ⟶ 2NO(Ȋ)  

2NO(Ȋ) + Oࢧ(Ȋ) ⟶ 2NOࢧ(Ȋ)

ǧȓȓȏȇȑ

ǧȓȓȏȇȑ (NH ) ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ ȈȌȘȝȉȌșȔȢȐ ȊȇȎ. ǧȓȓȏȇȑ – Ȥșȕ 3

ȘȕȌȋȏȔȌȔȏȌ, ȏȓȌȥȠȌȌ ȕȘȕȈȚȥ ȉȇȍȔȕȘșȣ ȋȒȦ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏ 

ȘȌȒȣȘȑȕȊȕ ȜȕȎȦȐȘșȉȇ. ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȇȓȓȏȇȑ ȖȕȒȚȞȇȥș 

ȗȌȇȑȝȏȌȐ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȇȎȕșȇ Ș ȉȕȋȕȗȕȋȕȓ. Ȅșȕș ȖȗȕȝȌȘȘ 

ȕȘȚȠȌȘșȉȒȦȌșȘȦ Ȗȗȏ ȉȢȘȕȑȏȜ șȌȓȖȌȗȇșȚȗȌ ȏ ȋȇȉȒȌȔȏȏ ȏ ȟȏȗȕȑȕ 

ȖȗȏȓȌȔȦȌșȘȦ ȉ ȜȏȓȏȞȌȘȑȕȐ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ. 

ǩ ȒȇȈȕȗȇșȕȗȏȏ ȇȓȓȏȇȑ ȖȕȒȚȞȇȥș ȔȇȊȗȌȉȇȔȏȌȓ ȘȕȒȌȐ ȇȓȓȕȔȏȦ Ș 

ȘȏȒȣȔȢȓȏ ȕȘȔȕȉȇȔȏȦȓȏ (ȠȌȒȕȞȇȓȏ). Ƕȗȏ Ȥșȕȓ ȘȏȒȣȔȕȌ ȕȘȔȕȉȇȔȏȌ 

N    N———

N2

Ǳȇȑ ȖȕȒȚȞȏșȣ ȇȓȓȏȇȑ"
ǶȗȏȔȇȋȒȌȍȔȕȘșȏ�  ȜȒȕȗȏȋ ȇȓȓȕȔȏȦ (NHࢩCO), ȊȏȋȗȕȑȘȏȋ ȑȇȒȣȝȏȦ (Ca(OH)ࢧ), ȕȑȘȏȋ ȑȇȒȣȝȏȦ, 
ȖȗȕȈȏȗȑȇ ȏȒȏ ȔȌȈȕȒȣȟȇȦ ȑȕȒȈȇ, ȘșȌȑȒȦȔȔȇȦ șȗȚȈȑȇ, ȗȌȎȏȔȕȉȇȦ șȗȚȈȑȇ ȋȒȦ ȕșȉȕȋȇ ȊȇȎȇ, ȑȗȇȘȔȇȦ 
ȒȇȑȓȚȘȕȉȇȦ ȈȚȓȇȊȇ, ȗȇȘșȉȕȗ ȜȒȕȗȕȉȕȋȕȗȕȋȇ, ȔȇȊȗȌȉȇșȌȒȣ, ȟșȇșȏȉ, ȒȇȖȑȏ.

ǵȈȘȚȋȏșȌ�
1.  ǱȇȑȕȐ ȊȇȎ ȉȢȋȌȒȦȒȘȦ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȖȗȕȈȏȗȑȏ"
2.  ǱȇȑȕȌ ȏȎȓȌȔȌȔȏȌ ȖȗȕȏȎȕȟȒȕ Ș ȑȗȇȘȔȕȐ ȒȇȑȓȚȘȕȉȕȐ ȈȚȓȇȊȕȐ"
3.  ǵ Ȟȧȓ ȘȉȏȋȌșȌȒȣȘșȉȚȌș ȕȈȗȇȎȕȉȇȔȏȌ ȈȌȒȕȊȕ ȋȢȓȇ Ȗȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ ȊȇȎȇ Ș ȜȒȕȗȕȉȕȋȕȗȕȋȕȓ"

ȘȓȌȘȏ ȜȒȕȗȏȋȇ ȇȓȓȕȔȏȦ Ș ȊȏȋȗȕȑȘȏȋȕȓ ȑȇȒȣȝȏȦ. 

ǿȇȊ 2. ǴȇȞȔȏșȌ Ș ȕȘșȕȗȕȍȔȕȘșȣȥ ȔȇȊȗȌȉȇșȣ ȖȗȕȈȏȗȑȚ                   

ȏ ȔȇȈȒȥȋȇȐșȌ Ȏȇ ȉȢȋȌȒȌȔȏȌȓ ȊȇȎȇ.

ǿȇȊ 3. ǶȗȕȖȚȘȑȇȦ ȉȢȋȌȒȦȥȠȏȐȘȦ ȊȇȎ ȞȌȗȌȎ șȗȚȈȑȚ Ș 

ȕȑȘȏȋȕȓ ȑȇȒȣȝȏȦ, ȖȌȗȌȉȌȋȏșȌ ȌȊȕ ȉ ȋȗȚȊȚȥ ȖȗȕȈȏȗȑȚ (ȏȒȏ 

ȏȔȕȐ ȘȕȘȚȋ) ȏ ȕȖȗȌȋȌȒȏșȌ ȘȉȕȐȘșȉȇ ȤșȕȊȕ ȊȇȎȇ.

ǿȇȊ 4. ǸȓȕȞȏșȌ ȑȗȇȘȔȚȥ ȒȇȑȓȚȘȕȉȚȥ ȈȚȓȇȊȚ ȏ ȖȕȋȌȗȍȏșȌ 

Ȍȧ Ȕȇȋ ȉȢȋȌȒȦȥȠȏȓȘȦ ȊȇȎȕȓ, ȕșȓȌșȣșȌ ȖȗȕȏȘȜȕȋȦȠȌȌ 

ȏȎȓȌȔȌȔȏȌ ȝȉȌșȇ.

ǿȇȊ 5. ǶȗȕȉȌȗȣșȌ, ȕȈȗȇȎȚȌșȘȦ Ȓȏ ȈȌȒȢȐ ȋȢȓ Ȗȗȏ 

ȉȕȎȋȌȐȘșȉȏȏ Ȕȇ ȊȇȎ Ȗȇȗȕȉ ȜȒȕȗȕȉȕȋȕȗȕȋȇ.

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǸȕȈȌȗȏșȌ ȖȗȏȈȕȗ, ȑȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ, ȖȕȓȌȘșȏȉ ȉ ȖȗȕȈȏȗȑȚ ȔȌȑȕșȕȗȕȌ ȑȕȒȏȞȌȘșȉȕ 

ȜȒȕȗȏȋ ȇȓȓȕȔȏȦ ȏ
ȊȏȋȗȕȑȘȏȋ ȑȇȒȣȝȏȦ

ȇȓȓȏȇȑ

ȕȑȘȏȋ
ȑȇȒȣȝȏȦ

Ȕ
ȇ
Ȋȗ

Ȍ
ȉ
ȇ
șȌ

Ȓ
ȣ

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ
6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,

$Ȏȕș

ǧȎȕș (N ) – Ȥșȕ ȊȇȎ ȈȌȎ ȝȉȌșȇ ȏ ȎȇȖȇȜȇ, ȓȇȒȕȗȇȘșȉȕȗȏȓ ȉ ȉȕȋȌ, ȘȕȘșȇȉȒȦȌș 2

ȕȑȕȒȕ 78% ȕȈȡȧȓȇ ȉȕȎȋȚȜȇ. Ƕȗȏ ȉȋȕȜȌ ȞȌȒȕȉȌȑ ȉȋȢȜȇȌș ȇȎȕș, ȉȜȕȋȦȠȏȐ ȉ 

ȘȕȘșȇȉ ȉȕȎȋȚȜȇ, ȏ ȉȢȋȢȜȇȌș ȌȊȕ ȈȌȎ ȑȇȑȏȜ-ȒȏȈȕ ȜȏȓȏȞȌȘȑȏȜ ȏȎȓȌȔȌȔȏȐ. 

ǴȇȗȦȋȚ Ș Ȥșȏȓ ȇȎȕș (ȉ ȘȕȘșȇȉȌ ȘȕȌȋȏȔȌȔȏȐ) șȇȑȍȌ ȖȕȘșȚȖȇȌș ȉ ȕȗȊȇȔȏȎȓ 

ȞȌȒȕȉȌȑȇ Ș ȖȏȠȌȐ. ǧȎȕș ȉȜȕȋȏș ȉ ȘȕȘșȇȉ ȈȌȒȑȕȉ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȖȏȠȌ, ȏ 

ȉȢșȌȘȔȦȌș ȇȓȓȏȇȑ ȏȎ ȘȕȌȋȏȔȌȔȏȦ ȇȓȓȕȔȏȦ ȉ ȉȏȋȌ ȊȇȎȇ. Ǳ 

ȖȗȏȓȌȗȚ, Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȜȒȕȗȏȋȇ ȇȓȓȕȔȏȦ Ș ȊȏȋȗȕȑȘȏȋȕȓ 

ȑȇȒȣȝȏȦ ȉȢȋȌȒȦȌșȘȦ ȊȇȎȕȕȈȗȇȎȔȢȐ ȇȓȓȏȇȑ�

2NHࢩCO  + Ca(OH)  ⟶ CaCO  + 2HࢧO  + 2NH(șȉ) 2(șȉ) 2(șȉ) (ȍ) 3(ȊȇȎ)

Ȅșȇ ȗȌȇȑȝȏȦ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȕȖȗȌȋȌȒȌȔȏȦ ȘȕȌȋȏȔȌȔȏȐ 

ȇȓȓȕȔȏȦ. ǬȘȒȏ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȔȌȏȎȉȌȘșȔȕȊȕ ȉȌȠȌȘșȉȇ Ș 

ȘȏȒȣȔȢȓ ȕȘȔȕȉȇȔȏȌȓ ȉȢȋȌȒȦȌșȘȦ ȊȇȎȕȕȈȗȇȎȔȢȐ ȇȓȓȏȇȑ, Ȥșȕ 

ȕȎȔȇȞȇȌș, Ȟșȕ ȉ ȘȕȘșȇȉ ȉȌȠȌȘșȉȇ ȉȜȕȋȏș ȏȕȔ ȇȓȓȕȔȏȦ. 

t

t

t

t, ȑȇș.
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ǩ ȑȕȒȈȌ ȔȇȜȕȋȏșȘȦ 

ȊȇȎȕȕȈȗȇȎȔȢȐ ȇȓȓȏȇȑ. 

ǧȓȓȏȇȑ ȈȢȘșȗȕ ȗȇȘșȉȕȗȦȌșȘȦ 

ȉ ȖȌȗȉȢȜ ȑȇȖȒȦȜ ȉȕȋȢ, 

ȋȕȘșȏȊȟȏȜ ȉȌȗȜȇ șȗȚȈȑȏ.

ǩ ȗȌȎȚȒȣșȇșȌ ȉȔȚșȗȏ ȑȕȒȈȢ 

ȘȔȏȍȇȌșȘȦ ȋȇȉȒȌȔȏȌ ȏ ȉȕȋȇ 

ȚȘșȗȌȓȒȦȌșȘȦ ȉȉȌȗȜ, ȎȇȖȕȒȔȦȦ 

ȑȕȒȈȚ ȉ ȉȏȋȌ țȕȔșȇȔȇ.

• $ȓȓȏȇȑ – Ȥșȕ ȈȌȘȝȉȌșȔȢȐ ȊȇȎ Ș ȗȌȎȑȏȓ ȚȋȚȟȇȥȠȏȓ ȎȇȖȇȜȕȓ. ǫȇȍȌ 

ȉ ȔȌȈȕȒȣȟȏȜ ȑȕȒȏȞȌȘșȉȇȜ ȌȊȕ ȎȇȖȇȜ ȒȌȊȑȕ ȕȠȚșȏȓ.

• Ƕȗȏ ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȇȓȓȏȇȑȇ Ș ȜȒȕȗȕȉȕȋȕȗȕȋȕȓ 

ȖȕȦȉȒȦȌșȘȦ ȈȌȒȢȐ ȋȢȓ. ǵȈȗȇȎȚȥȠȏȐȘȦ ȋȢȓ ȘȕȘșȕȏș ȏȎ ȓȌȒȣȞȇȐȟȏȜ 

ȞȇȘșȏȝ șȉȧȗȋȕȊȕ ȜȒȕȗȏȋȇ ȇȓȓȕȔȏȦ�

NH₃(Ȋ) + HCO(Ȋ)  NHࢩCO(șȉ)⟶

Ȅșȇ ȗȌȇȑȝȏȦ ȏȘȖȕȒȣȎȚȌșȘȦ ȑȇȑ ȑȇȞȌȘșȉȌȔȔȇȦ ȗȌȇȑȝȏȦ ȋȒȦ 

ȕȖȗȌȋȌȒȌȔȏȦ ȊȇȎȕȕȈȗȇȎȔȕȊȕ ȇȓȓȏȇȑȇ. 

• ǶȕȘȑȕȒȣȑȚ ȇȓȓȏȇȑ ȕȞȌȔȣ Ȝȕȗȕȟȕ ȗȇȘșȉȕȗȦȌșȘȦ ȉ ȉȕȋȌ, ȌȊȕ ȕȈȡȧȓ 

ȈȢȘșȗȕ ȚȓȌȔȣȟȇȌșȘȦ — ȉ ȗȌȎȚȒȣșȇșȌ ȉȕȎȔȏȑȇȌș ȤțțȌȑș “țȕȔșȇȔȞȏȑȇ”.

• ǷȇȘșȉȕȗ ȇȓȓȏȇȑȇ ȉ ȉȕȋȌ ȏȓȌȌș ȠȌȒȕȞȔȕȐ ȜȇȗȇȑșȌȗ ȏ ȕȑȗȇȟȏȉȇȌș 

ȑȗȇȘȔȚȥ ȒȇȑȓȚȘȕȉȚȥ ȈȚȓȇȊȚ ȉ ȘȏȔȏȐ ȝȉȌș. Ȅșȕ ȦȉȒȌȔȏȌ ȕȈȚȘȒȕȉȒȌȔȕ 

ȕȈȗȇȎȕȉȇȔȏȌȓ ȉ ȗȇȘșȉȕȗȌ ȊȏȋȗȕȑȘȏȋ-ȏȕȔȕȉ.

• ǨȒȇȊȕȋȇȗȦ Șȉȕȏȓ ȕȘȔȕɇ ȉȔȢȓ ȘȉȕȐȘșȉȇȓ ȇȓȓȏȇȑ, ȗȌȇȊȏȗȚȦ Ș 

ȑȏȘȒȕșȇȓȏ, ȕȈȗȇȎȚȌș ȘȕȒȏ. ǴȇȖȗȏȓȌȗ, ȗȌȇȑȝȏȦ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ 

ȇȓȓȏȇȑȇ Ș ȇȎȕșȔȕȐ ȑȏȘȒȕșȕȐ Ȗȗȏȉȕȋȏș ȑ ȕȈȗȇȎȕȉȇȔȏȥ Ȕȏșȗȇșȇ 

ȇȓȓȕȔȏȦ�

NH₃(ȗ-ȗ) + HNO₃(ȗ-ȗ)  NHࢩNO₃(ȗ-ȗ)⟶

ǶȗȕȏȎȉȕȋȘșȉȕ ȇȓȓȏȇȑȇ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ (ȖȗȕȝȌȘȘ ǪȇȈȌȗȇ)

ǩȉȏȋȚ șȕȊȕ, Ȟșȕ ȇȓȓȏȇȑ ȦȉȒȦȌșȘȦ ȕȘȔȕȉȔȢȓ ȘȢȗȣȧȓ ȋȒȦ 

ȖȗȕȏȎȉȕȋȘșȉȇ ȚȋȕȈȗȌȔȏȐ, ȌȊȕ ȕșȔȕȘȦș ȑ ȉȇȍȔȌȐȟȏȓ ȜȏȓȏȞȌȘȑȏȓ 

ȉȌȠȌȘșȉȇȓ, ȇ ȘȔȇȈȍȌȔȏȌ ȖȗȕȋȕȉȕȒȣȘșȉȏȌȓ ȔȇȘȌȒȌȔȏȦ ȉ ȓȏȗȕȉȢȜ 

ȓȇȘȟșȇȈȇȜ șȌȘȔȕ ȘȉȦȎȇȔȕ Ș ȌȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ. 

ǧȎȕș ȏ ȉȕȋȕȗȕȋ, ȏȘȖȕȒȣȎȚȌȓȢȌ ȋȒȦ ȖȗȕȏȎȉȕȋȘșȉȇ ȇȓȓȏȇȑȇ, ȖȕȒȚȞȇȥș 

ȉ ȗȌȎȚȒȣșȇșȌ ȖȗȕȝȌȘȘȕȉ, ȕȖȏȘȇȔȔȢȜ ȔȏȍȌ�

ǮȇȉȕȋȢ Ȗȕ ȖȗȕȏȎȉȕȋȘșȉȚ 

ȇȓȓȏȇȑȇ ȞȇȘșȕ ȘșȗȕȦș ȗȦȋȕȓ Ș 

ȔȌțșȌȖȌȗȌȗȇȈȇșȢȉȇȥȠȏȓȏ 

Ȏȇȉȕȋȇȓȏ, ȞșȕȈȢ ȏȓȌșȣ 

ȉȕȎȓȕȍȔȕȘșȣ ȏȘȖȕȒȣȎȕȉȇșȣ 

ȉȕȋȕȗȕȋ, ȖȗȕȏȎȉȌȋȧȔȔȢȐ ȉ 

ȖȗȕȝȌȘȘȌ ȖȌȗȌȗȇȈȕșȑȏ ȔȌțșȏ. 

ǸȏȔșȌȎ ȇȓȓȏȇȑȇ ȏȎ ȇȎȕșȇ ȏ ȉȕȋȕȗȕȋȇ ȖȗȕȏȘȜȕȋȏș Ȗȕ ȘȒȌȋȚȥȠȌȐ ȘȜȌȓȌ�

1. ǸȓȌȘȣ ȇȎȕșȇ ȏ ȉȕȋȕȗȕȋȇ ȕȞȏȠȇȥș ȕș 

ȎȇȊȗȦȎȔȦȥȠȏȜ ȉȌȠȌȘșȉ, ȑȕșȕȗȢȌ ȓȕȊȚș ȉ 

ȋȇȒȣȔȌȐȟȌȓ ȘȔȏȎȏșȣ ȤțțȌȑșȏȉȔȕȘșȣ ȗȌȇȑȝȏȏ 

ȘȏȔșȌȎȇ. Ȅșȇ ȘșȇȋȏȦ ȉȇȍȔȇ ȋȒȦ ȎȇȠȏșȢ 

ȑȇșȇȒȏȎȇșȕȗȇ.

2. ǵȞȏȠȌȔȔȇȦ ȊȇȎȕȉȇȦ ȘȓȌȘȣ ȘȍȏȓȇȌșȘȦ Ș 

ȖȕȓȕȠȣȥ ȑȕȓȖȗȌȘȘȕȗȇ. ǫȇȉȒȌȔȏȌ ȊȇȎȇ ȖȕȤșȇȖȔȕ 

ȖȕȋȔȏȓȇȌșȘȦ ȏ ȋȕȉȕȋȏșȘȦ ȋȕ 200 ȇșȓ. ǩȢȘȕȑȕȌ 

ȋȇȉȒȌȔȏȌ ȘȖȕȘȕȈȘșȉȚȌș ȕȈȗȇȎȕȉȇȔȏȥ ȇȓȓȏȇȑȇ.

3. ǸȍȇșȇȦ ȊȇȎȕȉȇȦ ȘȓȌȘȣ ȖȕȘșȚȖȇȌș  ȉ 

ȑȕȔȉȌȗșȌȗȔȢȐ ȗȌȇȑșȕȗ Șȕ ȘȒȕȦȓȏ ȍȌȒȌȎȔȕȊȕ 

ȑȇșȇȒȏȎȇșȕȗȇ, ȊȋȌ șȌȓȖȌȗȇșȚȗȇ ȖȕȉȢȟȇȌșȘȦ 

ȖȗȏȓȌȗȔȕ ȋȕ 450 �C. ǩ ȤșȏȜ ȚȘȒȕȉȏȦȜ ȖȗȕșȌȑȇȌș 

ȕȈȗȇșȏȓȢȐ ȖȗȕȝȌȘȘ�

N (Ȋ) + 3H (Ȋ)          2NH (Ȋ)2 2 3

4. ǸȓȌȘȣ, ȉȢȜȕȋȦȠȇȦ ȏȎ ȗȌȇȑșȕȗȇ, ȘȕȋȌȗȍȏș ȕȑȕȒȕ 

15%  ȇȓȓȏȇȑȇ. Ȅșȇ ȘȓȌȘȣ ȕȜȒȇȍȋȇȌșȘȦ, ȉ 

ȗȌȎȚȒȣșȇșȌ ȞȌȊȕ ȇȓȓȏȇȑ ȑȕȔȋȌȔȘȏȗȚȌșȘȦ. 

ǴȌȖȗȕȗȌȇȊȏȗȕȉȇȉȟȏȌ ȇȎȕș ȏ ȉȕȋȕȗȕȋ 

ȉȕȎȉȗȇȠȇȥșȘȦ ȉ ȗȌȇȑșȕȗ ȋȒȦ ȖȕȉșȕȗȔȕȊȕ 

ȗȌȇȊȏȗȕȉȇȔȏȦ. ȄșȇȖȢ 3 ȏ 4 ȖȕȉșȕȗȦȥșȘȦ 

ȔȌȖȗȌȗȢȉȔȕ.          

5. ǶȕȒȚȞȌȔȔȢȐ ȇȓȓȏȇȑ ȔȇȖȗȇȉȒȦȌșȘȦ ȉ 

ȗȌȎȌȗȉȚȇȗȢ ȏ ȜȗȇȔȏșȘȦ ȉ ȘȍȏȍȌȔȔȕȓ ȉȏȋȌ Ȗȕȋ 

ȋȇȉȒȌȔȏȌȓ.

ȋȇȉȒȌȔȏȌ  

200 ȇșȓ, 

șȌȓȖȌȗȇșȚȗȇ 

450�C 

ȘȒȕȏ 

ȑȇșȇȒȏȎȇșȕȗȇ

ȔȇȘȕȘ

4. 

ǼȕȒȕȋȏȒȣȔȏȑ

ǭȏȋȑȏȐ ȇȓȓȏȇȑ

3. 

ǱȕȔȉȌȗșȌȗȔȢȐ 

ȗȌȇȑșȕȗ 

5. 

ǷȌȎȌȗȉȚȇȗȢ 

ȋȒȦ ȜȗȇȔȌȔȏȦ

ȔȇȘȕȘ

1. 

ǪȇȎȢ ȘȓȌȟȏȉȇȥșȘȦ 

ȏ ȕȞȏȠȇȥșȘȦ

ȔȇȘȕȘ

N  ȏ H2 2

N   ȏ H2 2

N , H   ȏ NH2 2 3

N   2 H2

2. 
ǱȕȓȖȗȌȘȘȕȗ 

(ȚȘșȗȕȐȘșȉȕ ȋȒȦ ȘȍȇșȏȦ
ȊȇȎȕȉ)

ȗȌȇȑȝȏȦ ȦȉȒȦȌșȘȦ  ȕȈȗȇșȏȓȕȐ, ȇȎȕș ȏ ȉȕȋȕȗȕȋ ȔȏȑȕȊȋȇ ȔȌ 

ȉȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ ȖȕȒȔȕȘșȣȥ, ȉȘȒȌȋȘșȉȏȌ ȞȌȊȕ ȉȢȜȕȋ 

ȇȓȓȏȇȑȇ ȔȌȉȌȒȏȑ. ǵȋȔȇȑȕ ȉȢȜȕȋ ȖȗȕȋȚȑșȇ ȓȕȍȔȕ 

ȚȉȌȒȏȞȏșȣ, ȏȎȓȌȔȏȉ ȚȘȒȕȉȏȦ ȗȌȇȑȝȏȏ. Ǵȇ ȊȗȇțȏȑȌ 

ȖȕȑȇȎȇȔȇ ȎȇȉȏȘȏȓȕȘșȣ ȉȢȜȕȋȇ ȇȓȓȏȇȑȇ  ȕș șȌȓȖȌȗȇșȚȗȢ 

ȏ ȋȇȉȒȌȔȏȦ. 

Ǳȇȑ ȘȒȌȋȚȌș ȏȎ Ȋȗȇțȏȑȇ, ȓȇȑȘȏȓȇȒȣȔȢȐ ȉȢȜȕȋ ȇȓȓȏȇȑȇ 

ȋȕȘșȏȊȇȌșȘȦ Ȗȗȏ șȌȓȖȌȗȇșȚȗȌ  350�C ȏ ȋȇȉȒȌȔȏȏ 400 

ȇșȓȕȘțȌȗ  (șȕȞȑȇ ;).  ǵȋȔȇȑȕ ȖȗȕȝȌȘȘ ǪȇȈȌȗȇ 

ȖȗȕȉȕȋȏșȘȦ Ȗȗȏ șȌȓȖȌȗȇșȚȗȌ 450�C ȏ ȋȇȉȒȌȔȏȏ 200 

ȇșȓȕȘțȌȗ (șȕȞȑȇ <).  Ȅșȕ ȘȉȦȎȇȔȕ Ș șȌȓ, Ȟșȕ Ȗȗȏ 350�C 

ȗȌȇȑȝȏȦ ȉ Ȥșȕȓ ȖȗȕȝȌȘȘȌ ȏȋȧș ȑȗȇȐȔȌ ȓȌȋȒȌȔȔȕ, ȇ 

șȌȓȖȌȗȇșȚȗȇ 450�C ȘȕȎȋȇȧș ȚȘȒȕȉȏȦ ȋȒȦ ȖȗȕșȌȑȇȔȏȦ 

ȗȌȇȑȝȏȏ Ș ȖȗȏȌȓȒȌȓȕȐ ȘȑȕȗȕȘșȣȥ. Ǹ ȋȗȚȊȕȐ ȘșȕȗȕȔȢ, 

ȋȇȉȒȌȔȏȌ  400 ȇșȓȕȘțȌȗ șȗȌȈȚȌș ȕȞȌȔȣ ȓȕȠȔȢȜ ǫȇȉȒȌȔȏȌ, ȇșȓ
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6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,

ǷȌȇȑȝȏȦ ȘȏȔșȌȎȇ ȇȓȓȏȇȑȇ ȏȎ ȇȎȕșȇ ȏ ȉȕȋȕȗȕȋȇ (ȖȗȦȓȇȦ ȗȌȇȑȝȏȦ), ȦȉȒȦȌșȘȦ ȤȑȎȕșȌȗȓȏȞȌȘȑȕȐ 

ȗȌȇȑȝȏȌȐ, ȗȌȇȑȝȏȦ ȗȇȎȒȕȍȌȔȏȦ ȇȓȓȏȇȑȇ (ȕȈȗȇșȔȇȦ ȗȌȇȑȝȏȦ), – ȤȔȋȕșȌȗȓȏȞȌȘȑȕȐ. ǶȕȘȑȕȒȣȑȚ 

ǧȎȕș
ǩȕȎȋȚȜ ȘȕȘșȕȏș ȖȗȏȓȌȗȔȕ Ȕȇ 78% (ȕȈ.) ȏȎ ȇȎȕșȇ ȏ Ȕȇ 21% (ȕȈ.) – ȑȏȘȒȕȗȕȋȇ. 
ǫȒȦ ȉȢȋȌȒȌȔȏȦ ȇȎȕșȇ ȏȎ ȉȕȎȋȚȜȇ ȖȗȕȉȕȋȦș ȗȌȇȑȝȏȥ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ 
ȑȏȘȒȕȗȕȋȇ ȉȕȎȋȚȜȇ Ș ȉȕȋȕȗȕȋȕȓ, ȉ ȜȕȋȌ ȑȕșȕȗȕȐ ȑȏȘȒȕȗȕȋ ȗȇȘȜȕȋȚȌșȘȦ 
ȖȕȒȔȕȘșȣȥ� 

2H (Ȋ) + O (Ȋ)  2H O(ȍ)2 2 2⟶
ǶȕȘȒȌ ȎȇȉȌȗȟȌȔȏȦ ȗȌȇȑȝȏȏ ȉ ȉȕȎȋȚȜȌ ȕȘșȇȥșȘȦ ȉ ȕȘȔȕȉȔȕȓ ȇȎȕș ȏ ȉ 
ȔȌȈȕȒȣȟȕȓ ȑȕȒȏȞȌȘșȉȌ ȋȗȚȊȏȌ ȊȇȎȢ.

ǩȕȋȕȗȕȋ

ǩȕȋȕȗȕȋ ȞȇȘșȕ ȖȕȒȚȞȇȥș ȑȇșȇȒȏșȏȞȌȘȑȕȐ ȗȌȇȑȝȏȌȐ ȖȗȏȗȕȋȔȕȊȕ ȊȇȎȇ 
(ȓȌșȇȔȇ) Ș ȉȕȋȦȔȢȓ Ȗȇȗȕȓ�

CH (Ȋ) + 2H O(Ȋ)  CO (Ȋ) + 4H (Ȋ)4 2 2 2⟶
ǬȊȕ șȇȑȍȌ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȖȚșȧȓ ȑȇșȇȒȏșȏȞȌȘȑȕȊȕ ȗȇȎȒȕȍȌȔȏȦ ȗȦȋȇ 
ȉȌȠȌȘșȉ, ȖȕȒȚȞȇȌȓȢȜ ȏȎ ȔȌțșȏ (ȑ ȖȗȏȓȌȗȚ, ȤșȇȔȇ C H ). ǴȇȖȗȏȓȌȗ� 2 6

C H (Ȋ) ᆆC H (Ȋ) + H (Ȋ)2 6 2 4 2⟶

t

t

t
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ǩ ȑȕȒȈȌ ȔȇȜȕȋȏșȘȦ 

ȊȇȎȕȕȈȗȇȎȔȢȐ ȇȓȓȏȇȑ. 

ǧȓȓȏȇȑ ȈȢȘșȗȕ ȗȇȘșȉȕȗȦȌșȘȦ 

ȉ ȖȌȗȉȢȜ ȑȇȖȒȦȜ ȉȕȋȢ, 

ȋȕȘșȏȊȟȏȜ ȉȌȗȜȇ șȗȚȈȑȏ.

ǩ ȗȌȎȚȒȣșȇșȌ ȉȔȚșȗȏ ȑȕȒȈȢ 

ȘȔȏȍȇȌșȘȦ ȋȇȉȒȌȔȏȌ ȏ ȉȕȋȇ 

ȚȘșȗȌȓȒȦȌșȘȦ ȉȉȌȗȜ, ȎȇȖȕȒȔȦȦ 

ȑȕȒȈȚ ȉ ȉȏȋȌ țȕȔșȇȔȇ.

• $ȓȓȏȇȑ – Ȥșȕ ȈȌȘȝȉȌșȔȢȐ ȊȇȎ Ș ȗȌȎȑȏȓ ȚȋȚȟȇȥȠȏȓ ȎȇȖȇȜȕȓ. ǫȇȍȌ 

ȉ ȔȌȈȕȒȣȟȏȜ ȑȕȒȏȞȌȘșȉȇȜ ȌȊȕ ȎȇȖȇȜ ȒȌȊȑȕ ȕȠȚșȏȓ.

• Ƕȗȏ ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȇȓȓȏȇȑȇ Ș ȜȒȕȗȕȉȕȋȕȗȕȋȕȓ 

ȖȕȦȉȒȦȌșȘȦ ȈȌȒȢȐ ȋȢȓ. ǵȈȗȇȎȚȥȠȏȐȘȦ ȋȢȓ ȘȕȘșȕȏș ȏȎ ȓȌȒȣȞȇȐȟȏȜ 

ȞȇȘșȏȝ șȉȧȗȋȕȊȕ ȜȒȕȗȏȋȇ ȇȓȓȕȔȏȦ�

NH₃(Ȋ) + HCO(Ȋ)  NHࢩCO(șȉ)⟶

Ȅșȇ ȗȌȇȑȝȏȦ ȏȘȖȕȒȣȎȚȌșȘȦ ȑȇȑ ȑȇȞȌȘșȉȌȔȔȇȦ ȗȌȇȑȝȏȦ ȋȒȦ 

ȕȖȗȌȋȌȒȌȔȏȦ ȊȇȎȕȕȈȗȇȎȔȕȊȕ ȇȓȓȏȇȑȇ. 

• ǶȕȘȑȕȒȣȑȚ ȇȓȓȏȇȑ ȕȞȌȔȣ Ȝȕȗȕȟȕ ȗȇȘșȉȕȗȦȌșȘȦ ȉ ȉȕȋȌ, ȌȊȕ ȕȈȡȧȓ 

ȈȢȘșȗȕ ȚȓȌȔȣȟȇȌșȘȦ — ȉ ȗȌȎȚȒȣșȇșȌ ȉȕȎȔȏȑȇȌș ȤțțȌȑș “țȕȔșȇȔȞȏȑȇ”.

• ǷȇȘșȉȕȗ ȇȓȓȏȇȑȇ ȉ ȉȕȋȌ ȏȓȌȌș ȠȌȒȕȞȔȕȐ ȜȇȗȇȑșȌȗ ȏ ȕȑȗȇȟȏȉȇȌș 

ȑȗȇȘȔȚȥ ȒȇȑȓȚȘȕȉȚȥ ȈȚȓȇȊȚ ȉ ȘȏȔȏȐ ȝȉȌș. Ȅșȕ ȦȉȒȌȔȏȌ ȕȈȚȘȒȕȉȒȌȔȕ 

ȕȈȗȇȎȕȉȇȔȏȌȓ ȉ ȗȇȘșȉȕȗȌ ȊȏȋȗȕȑȘȏȋ-ȏȕȔȕȉ.

• ǨȒȇȊȕȋȇȗȦ Șȉȕȏȓ ȕȘȔȕɇ ȉȔȢȓ ȘȉȕȐȘșȉȇȓ ȇȓȓȏȇȑ, ȗȌȇȊȏȗȚȦ Ș 

ȑȏȘȒȕșȇȓȏ, ȕȈȗȇȎȚȌș ȘȕȒȏ. ǴȇȖȗȏȓȌȗ, ȗȌȇȑȝȏȦ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ 

ȇȓȓȏȇȑȇ Ș ȇȎȕșȔȕȐ ȑȏȘȒȕșȕȐ Ȗȗȏȉȕȋȏș ȑ ȕȈȗȇȎȕȉȇȔȏȥ Ȕȏșȗȇșȇ 

ȇȓȓȕȔȏȦ�

NH₃(ȗ-ȗ) + HNO₃(ȗ-ȗ)  NHࢩNO₃(ȗ-ȗ)⟶

ǶȗȕȏȎȉȕȋȘșȉȕ ȇȓȓȏȇȑȇ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ (ȖȗȕȝȌȘȘ ǪȇȈȌȗȇ)

ǩȉȏȋȚ șȕȊȕ, Ȟșȕ ȇȓȓȏȇȑ ȦȉȒȦȌșȘȦ ȕȘȔȕȉȔȢȓ ȘȢȗȣȧȓ ȋȒȦ 

ȖȗȕȏȎȉȕȋȘșȉȇ ȚȋȕȈȗȌȔȏȐ, ȌȊȕ ȕșȔȕȘȦș ȑ ȉȇȍȔȌȐȟȏȓ ȜȏȓȏȞȌȘȑȏȓ 

ȉȌȠȌȘșȉȇȓ, ȇ ȘȔȇȈȍȌȔȏȌ ȖȗȕȋȕȉȕȒȣȘșȉȏȌȓ ȔȇȘȌȒȌȔȏȦ ȉ ȓȏȗȕȉȢȜ 

ȓȇȘȟșȇȈȇȜ șȌȘȔȕ ȘȉȦȎȇȔȕ Ș ȌȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ. 

ǧȎȕș ȏ ȉȕȋȕȗȕȋ, ȏȘȖȕȒȣȎȚȌȓȢȌ ȋȒȦ ȖȗȕȏȎȉȕȋȘșȉȇ ȇȓȓȏȇȑȇ, ȖȕȒȚȞȇȥș 

ȉ ȗȌȎȚȒȣșȇșȌ ȖȗȕȝȌȘȘȕȉ, ȕȖȏȘȇȔȔȢȜ ȔȏȍȌ�

ǮȇȉȕȋȢ Ȗȕ ȖȗȕȏȎȉȕȋȘșȉȚ 

ȇȓȓȏȇȑȇ ȞȇȘșȕ ȘșȗȕȦș ȗȦȋȕȓ Ș 

ȔȌțșȌȖȌȗȌȗȇȈȇșȢȉȇȥȠȏȓȏ 

Ȏȇȉȕȋȇȓȏ, ȞșȕȈȢ ȏȓȌșȣ 

ȉȕȎȓȕȍȔȕȘșȣ ȏȘȖȕȒȣȎȕȉȇșȣ 

ȉȕȋȕȗȕȋ, ȖȗȕȏȎȉȌȋȧȔȔȢȐ ȉ 

ȖȗȕȝȌȘȘȌ ȖȌȗȌȗȇȈȕșȑȏ ȔȌțșȏ. 

ǸȏȔșȌȎ ȇȓȓȏȇȑȇ ȏȎ ȇȎȕșȇ ȏ ȉȕȋȕȗȕȋȇ ȖȗȕȏȘȜȕȋȏș Ȗȕ ȘȒȌȋȚȥȠȌȐ ȘȜȌȓȌ�

1. ǸȓȌȘȣ ȇȎȕșȇ ȏ ȉȕȋȕȗȕȋȇ ȕȞȏȠȇȥș ȕș 

ȎȇȊȗȦȎȔȦȥȠȏȜ ȉȌȠȌȘșȉ, ȑȕșȕȗȢȌ ȓȕȊȚș ȉ 

ȋȇȒȣȔȌȐȟȌȓ ȘȔȏȎȏșȣ ȤțțȌȑșȏȉȔȕȘșȣ ȗȌȇȑȝȏȏ 

ȘȏȔșȌȎȇ. Ȅșȇ ȘșȇȋȏȦ ȉȇȍȔȇ ȋȒȦ ȎȇȠȏșȢ 

ȑȇșȇȒȏȎȇșȕȗȇ.

2. ǵȞȏȠȌȔȔȇȦ ȊȇȎȕȉȇȦ ȘȓȌȘȣ ȘȍȏȓȇȌșȘȦ Ș 

ȖȕȓȕȠȣȥ ȑȕȓȖȗȌȘȘȕȗȇ. ǫȇȉȒȌȔȏȌ ȊȇȎȇ ȖȕȤșȇȖȔȕ 

ȖȕȋȔȏȓȇȌșȘȦ ȏ ȋȕȉȕȋȏșȘȦ ȋȕ 200 ȇșȓ. ǩȢȘȕȑȕȌ 

ȋȇȉȒȌȔȏȌ ȘȖȕȘȕȈȘșȉȚȌș ȕȈȗȇȎȕȉȇȔȏȥ ȇȓȓȏȇȑȇ.

3. ǸȍȇșȇȦ ȊȇȎȕȉȇȦ ȘȓȌȘȣ ȖȕȘșȚȖȇȌș  ȉ 

ȑȕȔȉȌȗșȌȗȔȢȐ ȗȌȇȑșȕȗ Șȕ ȘȒȕȦȓȏ ȍȌȒȌȎȔȕȊȕ 

ȑȇșȇȒȏȎȇșȕȗȇ, ȊȋȌ șȌȓȖȌȗȇșȚȗȇ ȖȕȉȢȟȇȌșȘȦ 

ȖȗȏȓȌȗȔȕ ȋȕ 450 �C. ǩ ȤșȏȜ ȚȘȒȕȉȏȦȜ ȖȗȕșȌȑȇȌș 

ȕȈȗȇșȏȓȢȐ ȖȗȕȝȌȘȘ�

N (Ȋ) + 3H (Ȋ)          2NH (Ȋ)2 2 3

4. ǸȓȌȘȣ, ȉȢȜȕȋȦȠȇȦ ȏȎ ȗȌȇȑșȕȗȇ, ȘȕȋȌȗȍȏș ȕȑȕȒȕ 

15%  ȇȓȓȏȇȑȇ. Ȅșȇ ȘȓȌȘȣ ȕȜȒȇȍȋȇȌșȘȦ, ȉ 

ȗȌȎȚȒȣșȇșȌ ȞȌȊȕ ȇȓȓȏȇȑ ȑȕȔȋȌȔȘȏȗȚȌșȘȦ. 

ǴȌȖȗȕȗȌȇȊȏȗȕȉȇȉȟȏȌ ȇȎȕș ȏ ȉȕȋȕȗȕȋ 

ȉȕȎȉȗȇȠȇȥșȘȦ ȉ ȗȌȇȑșȕȗ ȋȒȦ ȖȕȉșȕȗȔȕȊȕ 

ȗȌȇȊȏȗȕȉȇȔȏȦ. ȄșȇȖȢ 3 ȏ 4 ȖȕȉșȕȗȦȥșȘȦ 

ȔȌȖȗȌȗȢȉȔȕ.          

5. ǶȕȒȚȞȌȔȔȢȐ ȇȓȓȏȇȑ ȔȇȖȗȇȉȒȦȌșȘȦ ȉ 

ȗȌȎȌȗȉȚȇȗȢ ȏ ȜȗȇȔȏșȘȦ ȉ ȘȍȏȍȌȔȔȕȓ ȉȏȋȌ Ȗȕȋ 

ȋȇȉȒȌȔȏȌȓ.

ȋȇȉȒȌȔȏȌ  

200 ȇșȓ, 

șȌȓȖȌȗȇșȚȗȇ 

450�C 

ȘȒȕȏ 

ȑȇșȇȒȏȎȇșȕȗȇ

ȔȇȘȕȘ

4. 

ǼȕȒȕȋȏȒȣȔȏȑ

ǭȏȋȑȏȐ ȇȓȓȏȇȑ

3. 

ǱȕȔȉȌȗșȌȗȔȢȐ 

ȗȌȇȑșȕȗ 

5. 

ǷȌȎȌȗȉȚȇȗȢ 

ȋȒȦ ȜȗȇȔȌȔȏȦ

ȔȇȘȕȘ

1. 

ǪȇȎȢ ȘȓȌȟȏȉȇȥșȘȦ 

ȏ ȕȞȏȠȇȥșȘȦ

ȔȇȘȕȘ

N  ȏ H2 2

N   ȏ H2 2

N , H   ȏ NH2 2 3

N   2 H2

2. 
ǱȕȓȖȗȌȘȘȕȗ 

(ȚȘșȗȕȐȘșȉȕ ȋȒȦ ȘȍȇșȏȦ
ȊȇȎȕȉ)

ȗȌȇȑȝȏȦ ȦȉȒȦȌșȘȦ  ȕȈȗȇșȏȓȕȐ, ȇȎȕș ȏ ȉȕȋȕȗȕȋ ȔȏȑȕȊȋȇ ȔȌ 

ȉȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ ȖȕȒȔȕȘșȣȥ, ȉȘȒȌȋȘșȉȏȌ ȞȌȊȕ ȉȢȜȕȋ 

ȇȓȓȏȇȑȇ ȔȌȉȌȒȏȑ. ǵȋȔȇȑȕ ȉȢȜȕȋ ȖȗȕȋȚȑșȇ ȓȕȍȔȕ 

ȚȉȌȒȏȞȏșȣ, ȏȎȓȌȔȏȉ ȚȘȒȕȉȏȦ ȗȌȇȑȝȏȏ. Ǵȇ ȊȗȇțȏȑȌ 

ȖȕȑȇȎȇȔȇ ȎȇȉȏȘȏȓȕȘșȣ ȉȢȜȕȋȇ ȇȓȓȏȇȑȇ  ȕș șȌȓȖȌȗȇșȚȗȢ 

ȏ ȋȇȉȒȌȔȏȦ. 

Ǳȇȑ ȘȒȌȋȚȌș ȏȎ Ȋȗȇțȏȑȇ, ȓȇȑȘȏȓȇȒȣȔȢȐ ȉȢȜȕȋ ȇȓȓȏȇȑȇ 

ȋȕȘșȏȊȇȌșȘȦ Ȗȗȏ șȌȓȖȌȗȇșȚȗȌ  350�C ȏ ȋȇȉȒȌȔȏȏ 400 

ȇșȓȕȘțȌȗ  (șȕȞȑȇ ;).  ǵȋȔȇȑȕ ȖȗȕȝȌȘȘ ǪȇȈȌȗȇ 

ȖȗȕȉȕȋȏșȘȦ Ȗȗȏ șȌȓȖȌȗȇșȚȗȌ 450�C ȏ ȋȇȉȒȌȔȏȏ 200 

ȇșȓȕȘțȌȗ (șȕȞȑȇ <).  Ȅșȕ ȘȉȦȎȇȔȕ Ș șȌȓ, Ȟșȕ Ȗȗȏ 350�C 

ȗȌȇȑȝȏȦ ȉ Ȥșȕȓ ȖȗȕȝȌȘȘȌ ȏȋȧș ȑȗȇȐȔȌ ȓȌȋȒȌȔȔȕ, ȇ 

șȌȓȖȌȗȇșȚȗȇ 450�C ȘȕȎȋȇȧș ȚȘȒȕȉȏȦ ȋȒȦ ȖȗȕșȌȑȇȔȏȦ 

ȗȌȇȑȝȏȏ Ș ȖȗȏȌȓȒȌȓȕȐ ȘȑȕȗȕȘșȣȥ. Ǹ ȋȗȚȊȕȐ ȘșȕȗȕȔȢ, 

ȋȇȉȒȌȔȏȌ  400 ȇșȓȕȘțȌȗ șȗȌȈȚȌș ȕȞȌȔȣ ȓȕȠȔȢȜ ǫȇȉȒȌȔȏȌ, ȇșȓ
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<

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,

ǷȌȇȑȝȏȦ ȘȏȔșȌȎȇ ȇȓȓȏȇȑȇ ȏȎ ȇȎȕșȇ ȏ ȉȕȋȕȗȕȋȇ (ȖȗȦȓȇȦ ȗȌȇȑȝȏȦ), ȦȉȒȦȌșȘȦ ȤȑȎȕșȌȗȓȏȞȌȘȑȕȐ 

ȗȌȇȑȝȏȌȐ, ȗȌȇȑȝȏȦ ȗȇȎȒȕȍȌȔȏȦ ȇȓȓȏȇȑȇ (ȕȈȗȇșȔȇȦ ȗȌȇȑȝȏȦ), – ȤȔȋȕșȌȗȓȏȞȌȘȑȕȐ. ǶȕȘȑȕȒȣȑȚ 

ǧȎȕș
ǩȕȎȋȚȜ ȘȕȘșȕȏș ȖȗȏȓȌȗȔȕ Ȕȇ 78% (ȕȈ.) ȏȎ ȇȎȕșȇ ȏ Ȕȇ 21% (ȕȈ.) – ȑȏȘȒȕȗȕȋȇ. 
ǫȒȦ ȉȢȋȌȒȌȔȏȦ ȇȎȕșȇ ȏȎ ȉȕȎȋȚȜȇ ȖȗȕȉȕȋȦș ȗȌȇȑȝȏȥ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ 
ȑȏȘȒȕȗȕȋȇ ȉȕȎȋȚȜȇ Ș ȉȕȋȕȗȕȋȕȓ, ȉ ȜȕȋȌ ȑȕșȕȗȕȐ ȑȏȘȒȕȗȕȋ ȗȇȘȜȕȋȚȌșȘȦ 
ȖȕȒȔȕȘșȣȥ� 

2H (Ȋ) + O (Ȋ)  2H O(ȍ)2 2 2⟶
ǶȕȘȒȌ ȎȇȉȌȗȟȌȔȏȦ ȗȌȇȑȝȏȏ ȉ ȉȕȎȋȚȜȌ ȕȘșȇȥșȘȦ ȉ ȕȘȔȕȉȔȕȓ ȇȎȕș ȏ ȉ 
ȔȌȈȕȒȣȟȕȓ ȑȕȒȏȞȌȘșȉȌ ȋȗȚȊȏȌ ȊȇȎȢ.

ǩȕȋȕȗȕȋ

ǩȕȋȕȗȕȋ ȞȇȘșȕ ȖȕȒȚȞȇȥș ȑȇșȇȒȏșȏȞȌȘȑȕȐ ȗȌȇȑȝȏȌȐ ȖȗȏȗȕȋȔȕȊȕ ȊȇȎȇ 
(ȓȌșȇȔȇ) Ș ȉȕȋȦȔȢȓ Ȗȇȗȕȓ�

CH (Ȋ) + 2H O(Ȋ)  CO (Ȋ) + 4H (Ȋ)4 2 2 2⟶
ǬȊȕ șȇȑȍȌ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȖȚșȧȓ ȑȇșȇȒȏșȏȞȌȘȑȕȊȕ ȗȇȎȒȕȍȌȔȏȦ ȗȦȋȇ 
ȉȌȠȌȘșȉ, ȖȕȒȚȞȇȌȓȢȜ ȏȎ ȔȌțșȏ (ȑ ȖȗȏȓȌȗȚ, ȤșȇȔȇ C H ). ǴȇȖȗȏȓȌȗ� 2 6

C H (Ȋ) ᆆC H (Ȋ) + H (Ȋ)2 6 2 4 2⟶

t

t

t
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Примените полученные знания

1. ǩ ȒȇȈȕȗȇșȕȗȏȏ ȉȕȋȕȗȕȋ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȉȎȇȏȓȕȋȌȐȘșȉȏȌȓ ȝȏȔȑȇ Ș ȗȇȎȈȇȉȒȌȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȕȐ. 

ǯȘȖȕȒȣȎȚȦ ȗȦȋ ȇȑșȏȉȔȕȘșȏ ȓȌșȇȒȒȕȉ, ȖȗȌȋȒȕȍȏșȌ ȋȗȚȊȏȌ ȓȌșȇȒȒȢ ȏ ȑȏȘȒȕșȚ ȋȒȦ ȖȕȒȚȞȌȔȏȦ ȉȕȋȕȗȕȋȇ.

2. ǩ ȖȗȕȝȌȘȘȌ ǪȇȈȌȗȇ ȇȎȕș ȏ ȉȕȋȕȗȕȋ ȖȗȌȉȗȇȠȇȥșȘȦ ȉ ȇȓȓȏȇȑ�  N (ȊȇȎ) + 3H (ȊȇȎ) ɏ 2NH (ȊȇȎ).2 2 3

ǫȇȔȇ ȤȔȌȗȊȌșȏȞȌȘȑȇȦ ȋȏȇȊȗȇȓȓȇ ȤșȕȐ ȗȌȇȑȝȏȏ�

Проверьте полученные знания

1. ǧȓȓȏȇȑ ȖȕȒȚȞȇȥș ȏȎ ȇȎȕșȇ ȏ ȉȕȋȕȗȕȋȇ.

a. Ǳȇȑ ȖȕȒȚȞȇȥș ȇȎȕș ȏ ȉȕȋȕȗȕȋ"

E. Ǳȇȑ ȔȇȎȢȉȇȌșȘȦ ȖȗȕȝȌȘȘ ȖȕȒȚȞȌȔȏȦ ȇȓȓȏȇȑȇ"

F. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ.

2. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȊȏȋȗȕȑȘȏȋȇ ȔȇșȗȏȦ Ș ȘȚȒȣțȇșȕȓ ȇȓȓȕȔȏȦ.

3. ǩȕȋȕȗȕȋ ȉȎȇȏȓȕȋȌȐȘșȉȚȌș Ș ȕȑȘȏȋȕȓ ȓȌȋȏ(,,). ǶȕȞȌȓȚ ȉȕȎȓȕȍȔȕ ȖȗȕșȌȑȇȔȏȌ ȤșȕȐ ȗȌȇȑȝȏȏ"                    

Ǳ ȑȇȑȕȓȚ șȏȖȚ ȗȌȇȑȝȏȐ ȕȔȇ ȕșȔȕȘȏșȘȦ"

4. ǸȑȕȒȣȑȕ Ȋȗȇȓȓȕȉ ȇȓȓȏȇȑȇ ȖȕȒȚȞȏșȘȦ Ȗȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ 3 ȓȕȒȣ ȇȎȕșȇ Ș 10 ȓȕȒȣ ȉȕȋȕȗȕȋȇ,            

ȌȘȒȏ ȉȢȜȕȋ ȖȗȕȋȚȑșȇ ȘȕȘșȇȉȒȦȌș 60%"

6.3 ǺȋȕȈȗȌȔȏȦ

ǫȉȇ țȌȗȓȌȗȇ Șȇȍȇȥș ȏ ȉȕȎȋȌȒȢȉȇȥș ȕȋȔȚ ȏ șȚ ȍȌ ȑȚȒȣșȚȗȚ  ȉ ȕȋȔȕȐ 

ȑȒȏȓȇșȏȞȌȘȑȕȐ ȎȕȔȌ. Ǵȇ ȚȞȇȘșȑȌ ȕȋȔȕȊȕ țȌȗȓȌȗȇ ȉȢȗȇȘșȇȥș ȏ 

Ȝȕȗȕȟȕ ȗȇȎȉȏȉȇȥșȘȦ ȉȢȘȕȑȏȌ ȔȇȘȇȍȋȌȔȏȦ șȧȓȔȕ-ȎȌȒȧȔȕȊȕ ȝȉȌșȇ. 

ǷȇȘșȌȔȏȦ Ȕȇ ȚȞȇȘșȑȌ ȉșȕȗȕȊȕ țȌȗȓȌȗȇ ȗȇȎȉȏȉȇȥșȘȦ ȘȒȇȈȕ, ȇ ȒȏȘșȣȦ 

Ȕȇ ȔȏȜ ȏȓȌȥș ȈȒȌȋȔȕ-ȎȌȒȧȔȢȐ ȕșșȌȔȕȑ.

• Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� Ȟșȕ ȓȕȍȌș ȈȢșȣ ȖȗȏȞȏȔȕȐ ȗȇȎȒȏȞȏȐ� ȔȇȈȒȥȋȇȌȓȢȜ ȉ ȗȇȎȉȏșȏȏ ȗȇȘșȌȔȏȐ"

• ǱȇȑȏȌ ȉȌȠȌȘșȉȇ ȋȕȒȍȔȢ ȖȗȏȘȚșȘșȉȕȉȇșȣ ȉ ȖȕȞȉȌ ȋȒȦ ȔȕȗȓȇȒȣȔȕȊȕ ȗȇȎȉȏșȏȦ ȗȇȘșȌȔȏȐ"

• Ǳȇȑ ȓȕȍȔȕ ȚȉȌȒȏȞȏșȣ ȑȕȒȏȞȌȘșȉȕ ȤșȏȜ ȉȌȠȌȘșȉ ȉ ȖȕȞȉȌ"

ǫȒȦ ȖȕȋȋȌȗȍȇȔȏȦ ȍȏȎȔȏ ȏ ȗȇȎȉȏșȏȦ ȗȇȘșȌȔȏȦȓ ȔȌȕȈȜȕȋȏȓȢ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, ȘȉȌș ȏ ȉȕȋȇ. ǱȗȕȓȌ 

șȕȊȕ, ȋȒȦ ȔȕȗȓȇȒȣȔȕȊȕ ȗȕȘșȇ ȗȇȘșȌȔȏȦ ȋȕȒȍȔȢ ȖȕȊȒȕȠȇșȣ ȏȎ ȖȕȞȉȢ ȗȇȎȒȏȞȔȢȌ ȜȏȓȏȞȌȘȑȏȌ 

ȤȒȌȓȌȔșȢ. Ȅșȏ ȤȒȌȓȌȔșȢ ȔȇȎȢȉȇȥșȘȦ ȖȏșȇșȌȒȣȔȢȓȏ ȤȒȌȓȌȔșȇȓȏ. ǸȗȌȋȏ ȖȏșȇșȌȒȣȔȢȜ ȤȒȌȓȌȔșȕȉ  

ȔȇȏȈȕȒȌȌ ȉȇȍȔȢȓȏ ȤȒȌȓȌȔșȇȓȏ ȦȉȒȦȥșȘȦ ȇȎȕș� ȑȇȒȏȐ ȏ țȕȘțȕȗ.

ȔȇȘȕȘȕȉ, ȕȘȕȈȕ ȖȗȕȞȔȢȜ șȗȚȈ ȏ ȗȌȎȌȗȉȚȇȗȕȉ, ȇ șȇȑȍȌ 

ȈȕȒȣȟȕȊȕ ȑȕȒȏȞȌȘșȉȇ ȤȒȌȑșȗȕȤȔȌȗȊȏȏ. ǩ șȕ ȍȌ ȉȗȌȓȦ ȋȇȉȒȌȔȏȌ 

200 ȇșȓȕȘțȌȗ ȎȔȇȞȏșȌȒȣȔȕ ȈȌȎȕȖȇȘȔȌȌ ȏ ȤȑȕȔȕȓȏȞȔȌȌ. ǩ ȏșȕȊȌ, 

ȔȌȘȓȕșȗȦ Ȕȇ șȕ Ȟșȕ Ȗȗȏ ȉȢȈȗȇȔȔȢȜ ȋȒȦ ȖȗȕȝȌȘȘȇ ȉ ȗȌȇȑșȕȗȌ 

ȚȘȒȕȉȏȦȜ ȉȢȜȕȋ ȇȓȓȏȇȑȇ ȔȌȉȢȘȕȑ, ȖȗȕȏȎȉȕȋȏșȌȒȣȔȕȘșȣ ȓȕȍȔȕ 

ȎȔȇȞȏșȌȒȣȔȕ ȚȉȌȒȏȞȏȉȇșȣ Ȏȇ ȘȞȧș ȘȕȎȋȇȔȏȦ ȔȌȖȗȌȗȢȉȔȕȊȕ 

ȝȏȑȒȏȞȌȘȑȕȊȕ ȖȗȕȝȌȘȘȇ.

a. Ǿșȕ ȜȇȗȇȑșȌȗȏȎȚȌș ȋȇȔȔȇȦ ȋȏȇȊȗȇȓȓȇ"

E. ǶȕȞȌȓȚ Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȇȓȓȏȇȑȇ ȔȌ ȖȗȏȓȌȔȦȥș ȈȕȒȌȌ ȉȢȘȕȑȏȌ șȌȓȖȌȗȇșȚȗȢ"

F. ǶȕȞȌȓȚ Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȇȓȓȏȇȑȇ ȔȌ ȖȗȏȓȌȔȦȥș ȈȕȒȌȌ ȉȢȘȕȑȕȌ ȋȇȉȒȌȔȏȌ"

G. ǱȇȑȕȐ ȑȇșȇȒȏȎȇșȕȗ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȝȌȘȘȌ ǪȇȈȌȗȇ" ǱȇȑȕȌ ȉȒȏȦȔȏȌ ȕȑȇȎȢȉȇȌș Ȥșȕș ȑȇșȇȒȏȎȇșȕȗ 

Ȕȇ ȉȢȜȕȋ ȇȓȓȏȇȑȇ"

e. ǱȇȑȕȌ ȉȒȏȦȔȏȌ ȕȑȇȎȢȉȇȌș ȑȇșȇȒȏȎȇșȕȗ Ȕȇ șȌȞȌȔȏȌ ȗȌȇȑȝȏȏ"

N  + H2 2

NH3

Ȅ
Ȕ

Ȍ
ȗ

Ȋȏ
Ȧ

Ǽȕȋ ȗȌȇȑȝȏȏ

ǧȎȕș ȔȌȕȈȜȕȋȏȓ ȗȇȘșȌȔȏȦȓ ȖȕȘșȕȦȔȔȕ               

ȋȒȦ ȘȏȔșȌȎȇ ȜȒȕȗȕțȏȒȒȇ ȏ ȈȌȒȑȕȉ.                   

ǷȇȘșȌȔȏȦ, ȖȕȒȚȞȇȥȠȏȌ ȋȕȘșȇșȕȞȔȕȌ ȑȕȒȏȞȌȘșȉȕ 

ȇȎȕșȇ, ȗȇȘșȚș ȈȢȘșȗȌȌ, ȇ ȏȜ ȒȏȘșȣȦ ȖȗȏȕȈȗȌșȇȥș 

ȔȇȘȢȠȌȔȔȢȐ ȎȌȒȧȔȢȐ ȝȉȌș.

ǱȇȒȏȐ ȗȌȊȚȒȏȗȚȌș ȈȌȒȑȕȉȢȐ ȕȈȓȌȔ ȉ ȗȇȘșȌȔȏȦȜ. 

ǷȇȘșȌȔȏȦ, ȖȕȒȚȞȇȥȠȏȌ ȋȕȘșȇșȕȞȔȕȌ ȑȕȒȏȞȌȘșȉȕ 

ȑȇȒȏȦ, ȈȕȒȌȌ ȉȢȔȕȘȒȏȉȢ ȏ ȚȘșȕȐȞȏȉȢ ȑ 

ȈȕȒȌȎȔȦȓ, ȉȗȌȋȏșȌȒȦȓ ȏ ȔȌȈȒȇȊȕȖȗȏȦșȔȢȓ 

ȉȔȌȟȔȏȓ țȇȑșȕȗȇȓ, ȇ ȑȇȞȌȘșȉȕ ȖȕȒȚȞȌȔȔȕȊȕ Ș 

ȔȏȜ ȚȗȕȍȇȦ ȉȢȟȌ. 

ǻȕȘțȕȗ ȚȘȑȕȗȦȌș țȕȗȓȏȗȕȉȇȔȏȌ 

ȑȕȗȔȌȉȕȐ ȘȏȘșȌȓȢ ȗȇȘșȌȔȏȐ. 

ǫȕȘșȇșȕȞȔȕȌ ȑȕȒȏȞȌȘșȉȕ țȕȘțȕȗȇ 

ȖȕȉȢȟȇȌș ȕȈȠȏȐ ȚȗȕȉȌȔȣ ȗȇȎȉȏșȏȦ 

ȗȇȘșȌȔȏȐ ȏ ȕȈȌȘȖȌȞȏȉȇȌș 

ȘȉȕȌȉȗȌȓȌȔȔȕȌ ȘȕȎȗȌȉȇȔȏȌ ȚȗȕȍȇȦ.

ǺȋȕȈȗȌȔȏȦ

Ƕȗȏ ȉȢȗȇȠȏȉȇȔȏȏ ȘȌȒȣȘȑȕȜȕȎȦȐȘșȉȌȔȔȢȜ ȑȚȒȣșȚȗ ȗȇȘșȌȔȏȦ ȚȘȉȇȏȉȇȥș ȏȎ ȖȕȞȉȢ ȗȇȎȒȏȞȔȢȌ 

ȖȏșȇșȌȒȣȔȢȌ ȉȌȠȌȘșȉȇ. ǩ ȖȗȕȝȌȘȘȌ ȗȇȎȉȏșȏȦ ȗȇȘșȌȔȏȐ ȗȇȘȜȕȋȚȌșȘȦ ȑȇȑȇȦ-șȕ ȞȇȘșȣ ȇȎȕșȇ, 

țȕȘțȕȗȇ, ȑȇȒȏȦ ȏ ȋȗȚȊȏȜ ȓȏȔȌȗȇȒȣȔȢȜ ȤȒȌȓȌȔșȕȉ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȖȕȞȉȌ. ǴȌȘȓȕșȗȦ Ȕȇ șȕ, Ȟșȕ 

ȔȌȑȕșȕȗȇȦ ȞȇȘșȣ ȖȏșȇșȌȒȣȔȢȜ ȉȌȠȌȘșȉ ȉȕȘȘșȇȔȇȉȒȏȉȇȌșȘȦ ȌȘșȌȘșȉȌȔȔȢȓ ȖȚșȧȓ, ȋȒȏșȌȒȣȔȕȌ ȏ 

ȖȕȘȒȌȋȕȉȇșȌȒȣȔȕȌ ȑȚȒȣșȏȉȏȗȕȉȇȔȏȌ ȑȚȒȣșȚȗ Ȕȇ ȕȋȔȕȓ ȏ șȕȓ ȍȌ ȚȞȇȘșȑȌ Ȗȗȏȉȕȋȏș ȑ 

ȖȕȘșȌȖȌȔȔȕȓȚ ȚȓȌȔȣȟȌȔȏȥ ȉ ȖȕȞȉȌ ȑȕȒȏȞȌȘșȉȇ ȖȏșȇșȌȒȣȔȢȜ ȤȒȌȓȌȔșȕȉ. ǩ ȗȌȎȚȒȣșȇșȌ 

ȎȇȓȌȋȒȌȔȔȕȌ ȗȇȎȉȏșȏȌ ȗȇȘșȌȔȏȐ Ȗȗȏȉȕȋȏș ȑ ȔȏȎȑȕȐ ȚȗȕȍȇȐȔȕȘșȏ. ǶȕȤșȕȓȚ ȋȒȦ ȖȕȋȋȌȗȍȇȔȏȦ ȏ 

ȖȕȉȢȟȌȔȏȦ ȖȒȕȋȕȗȕȋȏȦ ȖȕȞȉȢ Ȕȇ ȖȕȒȦ ȉȔȕȘȦșȘȦ ȚȋȕȈȗȌȔȏȦ.

ȚȋȕȈȗȌȔȏȌ, ȕȗȊȇȔȏȞȌȘȑȕȌ ȚȋȕȈȗȌȔȏȌ, ȘȏȔșȌșȏȞȌȘȑȕȌ  

ȚȋȕȈȗȌȔȏȌ, ȇȎȕșȔȕȌ ȚȋȕȈȗȌȔȏȌ, țȕȘțȕȗȔȕȌ ȚȋȕȈȗȌȔȏȌ, 

ȑȇȒȏȐȔȕȌ ȚȋȕȈȗȌȔȏȌ, ȖȏșȇșȌȒȣȔȇȦ  ȝȌȔȔȕȘșȣ ȚȋȕȈȗȌȔȏȦ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,
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Примените полученные знания

1. ǩ ȒȇȈȕȗȇșȕȗȏȏ ȉȕȋȕȗȕȋ ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȉȎȇȏȓȕȋȌȐȘșȉȏȌȓ ȝȏȔȑȇ Ș ȗȇȎȈȇȉȒȌȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȕȐ. 

ǯȘȖȕȒȣȎȚȦ ȗȦȋ ȇȑșȏȉȔȕȘșȏ ȓȌșȇȒȒȕȉ, ȖȗȌȋȒȕȍȏșȌ ȋȗȚȊȏȌ ȓȌșȇȒȒȢ ȏ ȑȏȘȒȕșȚ ȋȒȦ ȖȕȒȚȞȌȔȏȦ ȉȕȋȕȗȕȋȇ.

2. ǩ ȖȗȕȝȌȘȘȌ ǪȇȈȌȗȇ ȇȎȕș ȏ ȉȕȋȕȗȕȋ ȖȗȌȉȗȇȠȇȥșȘȦ ȉ ȇȓȓȏȇȑ�  N (ȊȇȎ) + 3H (ȊȇȎ) ɏ 2NH (ȊȇȎ).2 2 3

ǫȇȔȇ ȤȔȌȗȊȌșȏȞȌȘȑȇȦ ȋȏȇȊȗȇȓȓȇ ȤșȕȐ ȗȌȇȑȝȏȏ�

Проверьте полученные знания

1. ǧȓȓȏȇȑ ȖȕȒȚȞȇȥș ȏȎ ȇȎȕșȇ ȏ ȉȕȋȕȗȕȋȇ.

a. Ǳȇȑ ȖȕȒȚȞȇȥș ȇȎȕș ȏ ȉȕȋȕȗȕȋ"

E. Ǳȇȑ ȔȇȎȢȉȇȌșȘȦ ȖȗȕȝȌȘȘ ȖȕȒȚȞȌȔȏȦ ȇȓȓȏȇȑȇ"

F. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ.

2. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȊȏȋȗȕȑȘȏȋȇ ȔȇșȗȏȦ Ș ȘȚȒȣțȇșȕȓ ȇȓȓȕȔȏȦ.

3. ǩȕȋȕȗȕȋ ȉȎȇȏȓȕȋȌȐȘșȉȚȌș Ș ȕȑȘȏȋȕȓ ȓȌȋȏ(,,). ǶȕȞȌȓȚ ȉȕȎȓȕȍȔȕ ȖȗȕșȌȑȇȔȏȌ ȤșȕȐ ȗȌȇȑȝȏȏ"                    

Ǳ ȑȇȑȕȓȚ șȏȖȚ ȗȌȇȑȝȏȐ ȕȔȇ ȕșȔȕȘȏșȘȦ"

4. ǸȑȕȒȣȑȕ Ȋȗȇȓȓȕȉ ȇȓȓȏȇȑȇ ȖȕȒȚȞȏșȘȦ Ȗȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ 3 ȓȕȒȣ ȇȎȕșȇ Ș 10 ȓȕȒȣ ȉȕȋȕȗȕȋȇ,            

ȌȘȒȏ ȉȢȜȕȋ ȖȗȕȋȚȑșȇ ȘȕȘșȇȉȒȦȌș 60%"

6.3 ǺȋȕȈȗȌȔȏȦ

ǫȉȇ țȌȗȓȌȗȇ Șȇȍȇȥș ȏ ȉȕȎȋȌȒȢȉȇȥș ȕȋȔȚ ȏ șȚ ȍȌ ȑȚȒȣșȚȗȚ  ȉ ȕȋȔȕȐ 

ȑȒȏȓȇșȏȞȌȘȑȕȐ ȎȕȔȌ. Ǵȇ ȚȞȇȘșȑȌ ȕȋȔȕȊȕ țȌȗȓȌȗȇ ȉȢȗȇȘșȇȥș ȏ 

Ȝȕȗȕȟȕ ȗȇȎȉȏȉȇȥșȘȦ ȉȢȘȕȑȏȌ ȔȇȘȇȍȋȌȔȏȦ șȧȓȔȕ-ȎȌȒȧȔȕȊȕ ȝȉȌșȇ. 

ǷȇȘșȌȔȏȦ Ȕȇ ȚȞȇȘșȑȌ ȉșȕȗȕȊȕ țȌȗȓȌȗȇ ȗȇȎȉȏȉȇȥșȘȦ ȘȒȇȈȕ, ȇ ȒȏȘșȣȦ 

Ȕȇ ȔȏȜ ȏȓȌȥș ȈȒȌȋȔȕ-ȎȌȒȧȔȢȐ ȕșșȌȔȕȑ.

• Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� Ȟșȕ ȓȕȍȌș ȈȢșȣ ȖȗȏȞȏȔȕȐ ȗȇȎȒȏȞȏȐ� ȔȇȈȒȥȋȇȌȓȢȜ ȉ ȗȇȎȉȏșȏȏ ȗȇȘșȌȔȏȐ"

• ǱȇȑȏȌ ȉȌȠȌȘșȉȇ ȋȕȒȍȔȢ ȖȗȏȘȚșȘșȉȕȉȇșȣ ȉ ȖȕȞȉȌ ȋȒȦ ȔȕȗȓȇȒȣȔȕȊȕ ȗȇȎȉȏșȏȦ ȗȇȘșȌȔȏȐ"

• Ǳȇȑ ȓȕȍȔȕ ȚȉȌȒȏȞȏșȣ ȑȕȒȏȞȌȘșȉȕ ȤșȏȜ ȉȌȠȌȘșȉ ȉ ȖȕȞȉȌ"

ǫȒȦ ȖȕȋȋȌȗȍȇȔȏȦ ȍȏȎȔȏ ȏ ȗȇȎȉȏșȏȦ ȗȇȘșȌȔȏȦȓ ȔȌȕȈȜȕȋȏȓȢ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, ȘȉȌș ȏ ȉȕȋȇ. ǱȗȕȓȌ 

șȕȊȕ, ȋȒȦ ȔȕȗȓȇȒȣȔȕȊȕ ȗȕȘșȇ ȗȇȘșȌȔȏȦ ȋȕȒȍȔȢ ȖȕȊȒȕȠȇșȣ ȏȎ ȖȕȞȉȢ ȗȇȎȒȏȞȔȢȌ ȜȏȓȏȞȌȘȑȏȌ 

ȤȒȌȓȌȔșȢ. Ȅșȏ ȤȒȌȓȌȔșȢ ȔȇȎȢȉȇȥșȘȦ ȖȏșȇșȌȒȣȔȢȓȏ ȤȒȌȓȌȔșȇȓȏ. ǸȗȌȋȏ ȖȏșȇșȌȒȣȔȢȜ ȤȒȌȓȌȔșȕȉ  

ȔȇȏȈȕȒȌȌ ȉȇȍȔȢȓȏ ȤȒȌȓȌȔșȇȓȏ ȦȉȒȦȥșȘȦ ȇȎȕș� ȑȇȒȏȐ ȏ țȕȘțȕȗ.

ȔȇȘȕȘȕȉ, ȕȘȕȈȕ ȖȗȕȞȔȢȜ șȗȚȈ ȏ ȗȌȎȌȗȉȚȇȗȕȉ, ȇ șȇȑȍȌ 

ȈȕȒȣȟȕȊȕ ȑȕȒȏȞȌȘșȉȇ ȤȒȌȑșȗȕȤȔȌȗȊȏȏ. ǩ șȕ ȍȌ ȉȗȌȓȦ ȋȇȉȒȌȔȏȌ 

200 ȇșȓȕȘțȌȗ ȎȔȇȞȏșȌȒȣȔȕ ȈȌȎȕȖȇȘȔȌȌ ȏ ȤȑȕȔȕȓȏȞȔȌȌ. ǩ ȏșȕȊȌ, 

ȔȌȘȓȕșȗȦ Ȕȇ șȕ Ȟșȕ Ȗȗȏ ȉȢȈȗȇȔȔȢȜ ȋȒȦ ȖȗȕȝȌȘȘȇ ȉ ȗȌȇȑșȕȗȌ 

ȚȘȒȕȉȏȦȜ ȉȢȜȕȋ ȇȓȓȏȇȑȇ ȔȌȉȢȘȕȑ, ȖȗȕȏȎȉȕȋȏșȌȒȣȔȕȘșȣ ȓȕȍȔȕ 

ȎȔȇȞȏșȌȒȣȔȕ ȚȉȌȒȏȞȏȉȇșȣ Ȏȇ ȘȞȧș ȘȕȎȋȇȔȏȦ ȔȌȖȗȌȗȢȉȔȕȊȕ 

ȝȏȑȒȏȞȌȘȑȕȊȕ ȖȗȕȝȌȘȘȇ.

a. Ǿșȕ ȜȇȗȇȑșȌȗȏȎȚȌș ȋȇȔȔȇȦ ȋȏȇȊȗȇȓȓȇ"

E. ǶȕȞȌȓȚ Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȇȓȓȏȇȑȇ ȔȌ ȖȗȏȓȌȔȦȥș ȈȕȒȌȌ ȉȢȘȕȑȏȌ șȌȓȖȌȗȇșȚȗȢ"

F. ǶȕȞȌȓȚ Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȇȓȓȏȇȑȇ ȔȌ ȖȗȏȓȌȔȦȥș ȈȕȒȌȌ ȉȢȘȕȑȕȌ ȋȇȉȒȌȔȏȌ"

G. ǱȇȑȕȐ ȑȇșȇȒȏȎȇșȕȗ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȝȌȘȘȌ ǪȇȈȌȗȇ" ǱȇȑȕȌ ȉȒȏȦȔȏȌ ȕȑȇȎȢȉȇȌș Ȥșȕș ȑȇșȇȒȏȎȇșȕȗ 

Ȕȇ ȉȢȜȕȋ ȇȓȓȏȇȑȇ"

e. ǱȇȑȕȌ ȉȒȏȦȔȏȌ ȕȑȇȎȢȉȇȌș ȑȇșȇȒȏȎȇșȕȗ Ȕȇ șȌȞȌȔȏȌ ȗȌȇȑȝȏȏ"

N  + H2 2

NH3

Ȅ
Ȕ

Ȍ
ȗ

Ȋȏ
Ȧ

Ǽȕȋ ȗȌȇȑȝȏȏ

ǧȎȕș ȔȌȕȈȜȕȋȏȓ ȗȇȘșȌȔȏȦȓ ȖȕȘșȕȦȔȔȕ               

ȋȒȦ ȘȏȔșȌȎȇ ȜȒȕȗȕțȏȒȒȇ ȏ ȈȌȒȑȕȉ.                   

ǷȇȘșȌȔȏȦ, ȖȕȒȚȞȇȥȠȏȌ ȋȕȘșȇșȕȞȔȕȌ ȑȕȒȏȞȌȘșȉȕ 

ȇȎȕșȇ, ȗȇȘșȚș ȈȢȘșȗȌȌ, ȇ ȏȜ ȒȏȘșȣȦ ȖȗȏȕȈȗȌșȇȥș 

ȔȇȘȢȠȌȔȔȢȐ ȎȌȒȧȔȢȐ ȝȉȌș.

ǱȇȒȏȐ ȗȌȊȚȒȏȗȚȌș ȈȌȒȑȕȉȢȐ ȕȈȓȌȔ ȉ ȗȇȘșȌȔȏȦȜ. 

ǷȇȘșȌȔȏȦ, ȖȕȒȚȞȇȥȠȏȌ ȋȕȘșȇșȕȞȔȕȌ ȑȕȒȏȞȌȘșȉȕ 

ȑȇȒȏȦ, ȈȕȒȌȌ ȉȢȔȕȘȒȏȉȢ ȏ ȚȘșȕȐȞȏȉȢ ȑ 

ȈȕȒȌȎȔȦȓ, ȉȗȌȋȏșȌȒȦȓ ȏ ȔȌȈȒȇȊȕȖȗȏȦșȔȢȓ 

ȉȔȌȟȔȏȓ țȇȑșȕȗȇȓ, ȇ ȑȇȞȌȘșȉȕ ȖȕȒȚȞȌȔȔȕȊȕ Ș 

ȔȏȜ ȚȗȕȍȇȦ ȉȢȟȌ. 

ǻȕȘțȕȗ ȚȘȑȕȗȦȌș țȕȗȓȏȗȕȉȇȔȏȌ 

ȑȕȗȔȌȉȕȐ ȘȏȘșȌȓȢ ȗȇȘșȌȔȏȐ. 

ǫȕȘșȇșȕȞȔȕȌ ȑȕȒȏȞȌȘșȉȕ țȕȘțȕȗȇ 

ȖȕȉȢȟȇȌș ȕȈȠȏȐ ȚȗȕȉȌȔȣ ȗȇȎȉȏșȏȦ 

ȗȇȘșȌȔȏȐ ȏ ȕȈȌȘȖȌȞȏȉȇȌș 

ȘȉȕȌȉȗȌȓȌȔȔȕȌ ȘȕȎȗȌȉȇȔȏȌ ȚȗȕȍȇȦ.

ǺȋȕȈȗȌȔȏȦ

Ƕȗȏ ȉȢȗȇȠȏȉȇȔȏȏ ȘȌȒȣȘȑȕȜȕȎȦȐȘșȉȌȔȔȢȜ ȑȚȒȣșȚȗ ȗȇȘșȌȔȏȦ ȚȘȉȇȏȉȇȥș ȏȎ ȖȕȞȉȢ ȗȇȎȒȏȞȔȢȌ 

ȖȏșȇșȌȒȣȔȢȌ ȉȌȠȌȘșȉȇ. ǩ ȖȗȕȝȌȘȘȌ ȗȇȎȉȏșȏȦ ȗȇȘșȌȔȏȐ ȗȇȘȜȕȋȚȌșȘȦ ȑȇȑȇȦ-șȕ ȞȇȘșȣ ȇȎȕșȇ, 

țȕȘțȕȗȇ, ȑȇȒȏȦ ȏ ȋȗȚȊȏȜ ȓȏȔȌȗȇȒȣȔȢȜ ȤȒȌȓȌȔșȕȉ, ȘȕȋȌȗȍȇȠȏȜȘȦ ȉ ȖȕȞȉȌ. ǴȌȘȓȕșȗȦ Ȕȇ șȕ, Ȟșȕ 

ȔȌȑȕșȕȗȇȦ ȞȇȘșȣ ȖȏșȇșȌȒȣȔȢȜ ȉȌȠȌȘșȉ ȉȕȘȘșȇȔȇȉȒȏȉȇȌșȘȦ ȌȘșȌȘșȉȌȔȔȢȓ ȖȚșȧȓ, ȋȒȏșȌȒȣȔȕȌ ȏ 

ȖȕȘȒȌȋȕȉȇșȌȒȣȔȕȌ ȑȚȒȣșȏȉȏȗȕȉȇȔȏȌ ȑȚȒȣșȚȗ Ȕȇ ȕȋȔȕȓ ȏ șȕȓ ȍȌ ȚȞȇȘșȑȌ Ȗȗȏȉȕȋȏș ȑ 

ȖȕȘșȌȖȌȔȔȕȓȚ ȚȓȌȔȣȟȌȔȏȥ ȉ ȖȕȞȉȌ ȑȕȒȏȞȌȘșȉȇ ȖȏșȇșȌȒȣȔȢȜ ȤȒȌȓȌȔșȕȉ. ǩ ȗȌȎȚȒȣșȇșȌ 

ȎȇȓȌȋȒȌȔȔȕȌ ȗȇȎȉȏșȏȌ ȗȇȘșȌȔȏȐ Ȗȗȏȉȕȋȏș ȑ ȔȏȎȑȕȐ ȚȗȕȍȇȐȔȕȘșȏ. ǶȕȤșȕȓȚ ȋȒȦ ȖȕȋȋȌȗȍȇȔȏȦ ȏ 

ȖȕȉȢȟȌȔȏȦ ȖȒȕȋȕȗȕȋȏȦ ȖȕȞȉȢ Ȕȇ ȖȕȒȦ ȉȔȕȘȦșȘȦ ȚȋȕȈȗȌȔȏȦ.

ȚȋȕȈȗȌȔȏȌ, ȕȗȊȇȔȏȞȌȘȑȕȌ ȚȋȕȈȗȌȔȏȌ, ȘȏȔșȌșȏȞȌȘȑȕȌ  

ȚȋȕȈȗȌȔȏȌ, ȇȎȕșȔȕȌ ȚȋȕȈȗȌȔȏȌ, țȕȘțȕȗȔȕȌ ȚȋȕȈȗȌȔȏȌ, 

ȑȇȒȏȐȔȕȌ ȚȋȕȈȗȌȔȏȌ, ȖȏșȇșȌȒȣȔȇȦ  ȝȌȔȔȕȘșȣ ȚȋȕȈȗȌȔȏȦ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,
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ǺȋȕȈȗȌȔȏȌ – Ȥșȕ ȉȌȠȌȘșȉȕ, ȋȕȈȇȉȒȦȌȓȕȌ ȉ ȖȕȞȉȚ ȋȒȦ 

ȕȈȕȊȇȠȌȔȏȦ Ȍȧ ȖȏșȇșȌȒȣȔȢȓȏ ȉȌȠȌȘșȉȇȓȏ ȏ ȕȈȌȘȖȌȞȌȔȏȦ 

ȔȕȗȓȇȒȣȔȕȊȕ ȗȕȘșȇ ȗȇȘșȌȔȏȐ.

ǺȋȕȈȗȌȔȏȦ ȋȌȒȦșȘȦ Ȕȇ ȋȉȌ ȕȘȔȕȉȔȢȌ ȊȗȚȖȖȢ� ȖȗȏȗȕȋȔȢȌ 

�ȕȗȊȇȔȏȞȌȘȑȏȌ� ȚȋȕȈȗȌȔȏȦ ȏ ȘȏȔșȌșȏȞȌȘȑȏȌ �ȓȏȔȌȗȇȒȣȔȢȌ� 

ȚȋȕȈȗȌȔȏȦ. Ǳ ȖȗȏȗȕȋȔȢȓ ȚȋȕȈȗȌȔȏȦȓ ȕșȔȕȘȦșȘȦ ȔȇȉȕȎ 

ȍȏȉȕșȔȢȜ ȏ șȕȗț. ǹȇȑȏȌ ȚȋȕȈȗȌȔȏȦ ȚȒȚȞȟȇȥș ȘșȗȕȌȔȏȌ ȖȕȞȉȢ ȏ 

ȕȈȕȊȇȠȇȥș Ȍȧ ȖȏșȇșȌȒȣȔȢȓȏ ȉȌȠȌȘșȉȇȓȏ.

ǸȏȔșȌșȏȞȌȘȑȏȌ ȚȋȕȈȗȌȔȏȦ ȖȗȕȏȎȉȕȋȦșȘȦ Ȕȇ ȎȇȉȕȋȇȜ ȏ ȘȕȋȌȗȍȇș 

ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ ȇȎȕș, țȕȘțȕȗ, ȑȇȒȏȐ ȏ ȋȗȚȊȏȌ ȤȒȌȓȌȔșȢ. ǩ 

ȑȇȞȌȘșȉȌ ȘȏȔșȌșȏȞȌȘȑȏȜ ȚȋȕȈȗȌȔȏȐ ȏȘȖȕȒȣȎȚȥșȘȦ ȗȇȎȒȏȞȔȢȌ 

ȉȌȠȌȘșȉȇ. ǩȢȈȕȗ ȋȒȦ ȏȘȖȕȒȣȎȕȉȇȔȏȦ șȕȊȕ ȏȒȏ ȏȔȕȊȕ ȚȋȕȈȗȌȔȏȦ 

ȎȇȉȏȘȏș ȕș șȕȊȕ, ȑȇȑ ȗȇȘșȌȔȏȦ ȚȘȉȇȏȉȇȥș ȏȎ ȖȕȞȉȢ ȋȇȔȔȢȐ 

ȤȒȌȓȌȔș. ǴȇȖȗȏȓȌȗ, ȇȎȕș ȉ ȖȕȞȉȌ ȔȇȜȕȋȏșȘȦ ȉ ȕȘȔȕȉȔȕȓ ȉ 

ȘȕȘșȇȉȌ ȗȇȎȒȏȞȔȢȜ ȇȎȕșȘȕȋȌȗȍȇȠȏȜ ȘȕȌȋȏȔȌȔȏȐ, Ȕȕ, ȑȇȑ 

ȖȗȇȉȏȒȕ, ȗȇȘșȌȔȏȦ ȔȌȖȕȘȗȌȋȘșȉȌȔȔȕ ȏȎ ȤșȏȜ ȘȕȌȋȏȔȌȔȏȐ ȇȎȕș ȔȌ 

ȖȕȊȒȕȠȇȥș, ȇ ȚȘȉȇȏȉȇȥș ȌȊȕ ȞȇȘșȕ ȉ țȕȗȓȌ Ȕȏșȗȇș-ȏȕȔȇ (NO₃⁻ ) 

ȏ ȏȕȔȇ ȇȓȓȕȔȏȦ (NHࢩࢠ ). ǶȕȤșȕȓȚ ȎȇȞȇȘșȚȥ ȉ ȑȇȞȌȘșȉȌ ȇȎȕșȔȢȜ 

ȚȋȕȈȗȌȔȏȐ ȏȘȖȕȒȣȎȚȥșȘȦ ȔȌȑȕșȕȗȢȌ ȘȕȒȏ ȇȓȓȕȔȏȦ ȏ ȘȕȒȏ 

ȇȎȕșȔȕȐ ȑȏȘȒȕșȢ.

ǶȗȏȗȕȋȔȢȌ ȚȋȕȈȗȌȔȏȦ

ȔȇȉȕȎ 

șȕȗț

ǸȏȔșȌșȏȞȌȘȑȏȌ ȚȋȕȈȗȌȔȏȦ

Ȕȏșȗȇș ȇȓȓȕȔȏȦ – NH NO4 3

ȘȚȒȣțȇș ȇȓȓȕȔȏȦ – (NH ) 6O4 2 4

ȕȗșȕțȕȘțȇș ȇȓȓȕȔȏȦ – (NH ) 3O4 3 4

Ȕȏșȗȇș ȑȇȒȏȦ – .NO3

ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ Ȕȏșȗȇș ȇȓȓȕȔȏȦ ȖȕȒȚȞȇȥș ȗȌȇȑȝȏȌȐ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȇȓȓȏȇȑȇ Ș ȇȎȕșȔȕȐ ȑȏȘȒȕșȕȐ, ȇ ȘȚȒȣțȇș 

ȇȓȓȕȔȏȦ – ȗȌȇȑȝȏȌȐ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȇȓȓȏȇȑȇ Ș ȘȌȗȔȕȐ 

ȑȏȘȒȕșȕȐ.

NH₃(ȗ-ȗ) + HNO₃(ȗ-ȗ)  NHࢩNO₃(ȗ-ȗ)⟶

2NH₃(ȗ-ȗ) + H6ࢧOࢩ(ȗ-ȗ)  (NHࢩ)6ࢧOࢩ(ȗ-ȗ)⟶

ǷȇȘȞȧș ȘȕȋȌȗȍȇȔȏȦ (ȉ ȖȗȕȝȌȔșȇȜ) ȇȎȕșȇ, țȕȘțȕȗȇ ȏ ȑȇȒȏȦ 

ȉ ȚȋȕȈȗȌȔȏȦȜ

ǫȒȦ ȉȢȗȇȍȌȔȏȦ ȑȕȒȏȞȌȘșȉȇ ȇȎȕșȇ, țȕȘțȕȗȇ ȏ ȑȇȒȏȦ ȉ 

ȚȋȕȈȗȌȔȏȦȜ ȏȘȖȕȒȣȎȚȌșȘȦ ȘȕȋȌȗȍȇȔȏȌ (ȉ ȖȗȕȝȌȔșȇȜ) ȉ ȔȏȜ ȤșȏȜ 

ȖȏșȇșȌȒȣȔȢȜ ȤȒȌȓȌȔșȕȉ. ǫȇȔȔȇȦ ȉȌȒȏȞȏȔȇ ȔȇȎȢȉȇȌșȘȦ 

ȓȇȘȘȕȉȕȐ ȋȕȒȌȐ ȖȏșȇșȌȒȣȔȕȊȕ ȤȒȌȓȌȔșȇ ȉ ȚȋȕȈȗȌȔȏȦȜ, ȏȒȏ 

ȖȏșȇșȌȒȣȔȕȐ ȝȌȔȔȕȘșȣȥ ȚȋȕȈȗȌȔȏȦ. ǸȕȊȒȇȘȔȕ ȖȗȏȔȦșȕȓȚ ȉ 

ȘȌȒȣȘȑȕȓ ȜȕȎȦȐȘșȉȌ ȖȗȇȉȏȒȚ ȘȕȋȌȗȍȇȔȏȌ ȤȒȌȓȌȔșȇ ȉ ȚȋȕȈȗȌȔȏȏ 

ȗȇȘȘȞȏșȢȉȇȌșȘȦ�

ь ǸȕȋȌȗȍȇȔȏȌ ȇȎȕșȇ – Ȗȕ ȤȒȌȓȌȔșȚ ȇȎȕșȚ �1��

ь ǸȕȋȌȗȍȇȔȏȌ țȕȘțȕȗȇ – Ȗȕ ȖȌȔșȇȕȑȘȏȋȚ ȋȏțȕȘțȕȗȇ �Ƿ ǵ ��2 5

ь ǸȕȋȌȗȍȇȔȏȌ ȑȇȒȏȦ – Ȗȕ ȕȑȘȏȋȚ  ȑȇȒȏȦ �Ǳ ǵ�.2

ǧȎȕșȔȢȌ ȚȋȕȈȗȌȔȏȦ

ǶȏșȇșȌȒȣȔȇȦ ȝȌȔȔȕȘșȣ NH NO �4 3 ǶȏșȇșȌȒȣȔȇȦ ȝȌȔȔȕȘșȣ . 6O �2 4
ǶȏșȇșȌȒȣȔȇȦ ȝȌȔȔȕȘșȣ Ca (3O ) �3 4 2

ǻȕȘțȕȗȔȢȌ ȚȋȕȈȗȌȔȏȦǱȇȒȏȐȔȢȌ ȚȋȕȈȗȌȔȏȦ

Ǖ   –––––––––– Ã 100
$ (N) Ã nU

0 (NH NO )U 4 3

Ǖ   ––––– Ã 100   35%
14 Ã 2

80

Ǖ   ––––––– Ã 100
0 (. O)U 2

0 (. 6O )U 2 4

Ǖ   ––– Ã 100 ˓ 54%94

174

Ǖ   ––––––––– Ã 100
0 (3 O )U 2 5

0 (Ca (3O )U 3 4 2

Ǖ   ––– Ã 100 ˓ 46%142

310

ǴȌȊȇșȏȉȔȢȌ ȘșȕȗȕȔȢ ȚȋȕȈȗȌȔȏȐ

ǺȋȕȈȗȌȔȏȦ ȏȊȗȇȥș ȎȔȇȞȏșȌȒȣȔȚȥ ȗȕȒȣ ȉ ȕȈȌȘȖȌȞȌȔȏȏ ȔȇȘȌȒȌȔȏȦ ȖȒȇȔȌșȢ 

ȖȗȕȋȕȉȕȒȣȘșȉȏȌȓ. ǯȘȖȕȒȣȎȕȉȇȔȏȌ ȚȋȕȈȗȌȔȏȐ ȖȕȎȉȕȒȦȌș ȖȕȒȚȞȇșȣ ȈȕȒȣȟȌ ȚȗȕȍȇȦ 

Ȗȗȏ ȑȚȒȣșȏȉȏȗȕȉȇȔȏȏ ȗȇȘșȌȔȏȐ. ǬȘȒȏ ȔȌ ȏȘȖȕȒȣȎȕȉȇșȣ ȚȋȕȈȗȌȔȏȦ, ȘșȇȔȌș ȘȒȕȍȔȌȌ 

ȖȗȕȏȎȉȕȋȏșȣ ȋȕȘșȇșȕȞȔȕ ȖȗȕȋȕȉȕȒȣȘșȉȏȦ ȋȒȦ ȖȗȕȍȏȉȇȥȠȌȊȕ ȉ ȓȏȗȌ ȔȇȘȌȒȌȔȏȦ. 

ǵȋȔȇȑȕ, ȔȇȗȦȋȚ Ș ȖȕȒȣȎȕȐ, ȚȋȕȈȗȌȔȏȦ șȇȑȍȌ ȜȇȗȇȑșȌȗȏȎȚȥșȘȦ ȏ ȕȖȗȌȋȌȒȌȔȔȢȓ 

ȔȌȊȇșȏȉȔȢȓ ȉȕȎȋȌȐȘșȉȏȌȓ. ǴȇȖȗȏȓȌȗ, ȚȋȕȈȗȌȔȏȦ ȓȕȊȚș ȘȓȢȉȇșȣȘȦ Ș ȖȕȒȌȐ 

ȋȕȍȋȌȉȕȐ ȉȕȋȕȐ ȉ ȗȌȑȏ ȏ ȕȎȌȗȇ. Ȅșȕ Ȗȗȏȉȕȋȏș ȑ ȈȢȘșȗȕȓȚ ȗȕȘșȚ ȉȕȋȕȗȕȘȒȌȐ ȉ 

ȉȕȋȌ. ǱȕȊȋȇ ȉȕȋȕȗȕȘȒȏ ȕșȓȏȗȇȥș, ȈȇȑșȌȗȏȏ ȔȇȞȏȔȇȥș ȏȜ ȗȇȎȒȇȊȇșȣ, ȏȘȖȕȒȣȎȚȦ ȋȒȦ 

ȤșȕȊȕ ȗȇȘșȉȕȗȧȔȔȢȐ ȉ ȉȕȋȌ ȑȏȘȒȕȗȕȋ. ǩ ȗȌȎȚȒȣșȇșȌ ȉ ȉȕȋȌ ȚȓȌȔȣȟȇȌșȘȦ 

ȑȕȒȏȞȌȘșȉȕ ȑȏȘȒȕȗȕȋȇ ȏ, ȑȇȑ ȘȒȌȋȘșȉȏȌ, ȗȢȈȇ ȎȇȋȢȜȇȌșȘȦ ȏ ȊȏȈȔȌș (“Ȏȇȓȕȗ ȗȢȈȢ”). 

ǳȇȒȕ șȕȊȕ, Ȕȏșȗȇș-ȏȕȔȢ ȓȕȊȚș ȏȔȕȊȋȇ ȏȎ ȚȋȕȈȗȌȔȏȐ ȖȕȖȇȋȇșȣ ȉ ȖȏșȣȌȉȚȥ ȉȕȋȚ. 

ǱȕȊȋȇ Ȓȥȋȏ ȖȕșȗȌȈȒȦȥș șȇȑȚȥ   ȉȕȋȚ, ȔȏșȗȇșȢ ȉ ȏȜ ȕȗȊȇȔȏȎȓȌ, ȖȗȌȉȗȇȠȇȦȘȣ ȉ 

ȔȏșȗȏșȢ, ȕȑȏȘȒȦȥș ȊȌȓȕȊȒȕȈȏȔ, Ȟșȕ ȖȗȌȖȦșȘșȉȚȌș ȖȌȗȌȔȕȘȚ ȑȏȘȒȕȗȕȋȇ. ǹȇȑȇȦ 

ȘȏșȚȇȝȏȦ ȕȘȕȈȌȔȔȕ ȕȖȇȘȔȇ ȋȒȦ ȋȌșȌȐ. ǶȕȤșȕȓȚ țȌȗȓȌȗȢ ȋȕȒȍȔȢ Ș 

ȕȘșȕȗȕȍȔȕȘșȣȥ ȏȘȖȕȒȣȎȕȉȇșȣ ȚȋȕȈȗȌȔȏȦ, ȘșȗȕȊȕ ȘȕȈȒȥȋȇȦ ȖȗȌȋȚȘȓȕșȗȌȔȔȢȌ 

ȖȗȇȉȏȒȇ. ǺȋȕȈȗȌȔȏȦ ȔȌ ȘȒȌȋȚȌș ȗȇȎȈȗȇȘȢȉȇșȣ ȉȈȒȏȎȏ ȗȌȑ ȏ ȕȎȧȗ, ȇ șȇȑȍȌ 

ȖȗȏȓȌȔȦșȣ ȏȜ ȉ ȋȕȍȋȒȏȉȚȥ ȖȕȊȕȋȚ.

Примените полученные знания

Проверьте полученные знания

1. Ǳȇȑȕȉȕ ȎȔȇȞȌȔȏȌ ȇȎȕșȇ, țȕȘțȕȗȇ ȏ ȑȇȒȏȦ ȋȒȦ ȗȇȘșȌȔȏȐ"

2. ǶȗȏȉȌȋȏșȌ ȖȗȏȓȌȗȢ ȇȎȕșȔȢȜ, țȕȘțȕȗȔȢȜ ȏ ȑȇȒȏȐȔȢȜ ȚȋȕȈȗȌȔȏȐ.

3. ǱȇȑȕȐ ȉȗȌȋ ȔȇȔȕȘȏș ȉȢȓȢȉȇȔȏȌ ȚȋȕȈȗȌȔȏȐ ȉ ȗȌȑȏ"

���ȼ�ɩроɞаɠе�ɢмеɸтсɹ�уɞоɛренɢɹ�маркɢ�13.��ɑто��ɩо�ɜаɲему�мненɢɸ��оɡнаɱает�13."

���Ɋассɱɢтаɣте�ɩɢтателɶнуɸ�ɰенностɶ�аɡота�ɜ�сулɶфате�аммонɢɹ�

���Ʉакое�ɢɡ�ɷтɢɯ�ɜеɳестɜ�ɛоɝаɱе�аɡотом��нɢтрат�аммонɢɹ�ɢлɢ�сулɶфат�аммонɢɹ"�Ɉɛоснуɣте�сɜоɺ�
мненɢе�

���Поɱему�нелɶɡɹ�ɩрɢменɹтɶ�уɞоɛренɢɹ�ɜ�ɞоɠɞлɢɜуɸ�ɩоɝоɞу"

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,
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ǺȋȕȈȗȌȔȏȌ – Ȥșȕ ȉȌȠȌȘșȉȕ, ȋȕȈȇȉȒȦȌȓȕȌ ȉ ȖȕȞȉȚ ȋȒȦ 

ȕȈȕȊȇȠȌȔȏȦ Ȍȧ ȖȏșȇșȌȒȣȔȢȓȏ ȉȌȠȌȘșȉȇȓȏ ȏ ȕȈȌȘȖȌȞȌȔȏȦ 

ȔȕȗȓȇȒȣȔȕȊȕ ȗȕȘșȇ ȗȇȘșȌȔȏȐ.

ǺȋȕȈȗȌȔȏȦ ȋȌȒȦșȘȦ Ȕȇ ȋȉȌ ȕȘȔȕȉȔȢȌ ȊȗȚȖȖȢ� ȖȗȏȗȕȋȔȢȌ 

�ȕȗȊȇȔȏȞȌȘȑȏȌ� ȚȋȕȈȗȌȔȏȦ ȏ ȘȏȔșȌșȏȞȌȘȑȏȌ �ȓȏȔȌȗȇȒȣȔȢȌ� 

ȚȋȕȈȗȌȔȏȦ. Ǳ ȖȗȏȗȕȋȔȢȓ ȚȋȕȈȗȌȔȏȦȓ ȕșȔȕȘȦșȘȦ ȔȇȉȕȎ 

ȍȏȉȕșȔȢȜ ȏ șȕȗț. ǹȇȑȏȌ ȚȋȕȈȗȌȔȏȦ ȚȒȚȞȟȇȥș ȘșȗȕȌȔȏȌ ȖȕȞȉȢ ȏ 

ȕȈȕȊȇȠȇȥș Ȍȧ ȖȏșȇșȌȒȣȔȢȓȏ ȉȌȠȌȘșȉȇȓȏ.

ǸȏȔșȌșȏȞȌȘȑȏȌ ȚȋȕȈȗȌȔȏȦ ȖȗȕȏȎȉȕȋȦșȘȦ Ȕȇ ȎȇȉȕȋȇȜ ȏ ȘȕȋȌȗȍȇș 

ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ ȇȎȕș, țȕȘțȕȗ, ȑȇȒȏȐ ȏ ȋȗȚȊȏȌ ȤȒȌȓȌȔșȢ. ǩ 

ȑȇȞȌȘșȉȌ ȘȏȔșȌșȏȞȌȘȑȏȜ ȚȋȕȈȗȌȔȏȐ ȏȘȖȕȒȣȎȚȥșȘȦ ȗȇȎȒȏȞȔȢȌ 

ȉȌȠȌȘșȉȇ. ǩȢȈȕȗ ȋȒȦ ȏȘȖȕȒȣȎȕȉȇȔȏȦ șȕȊȕ ȏȒȏ ȏȔȕȊȕ ȚȋȕȈȗȌȔȏȦ 

ȎȇȉȏȘȏș ȕș șȕȊȕ, ȑȇȑ ȗȇȘșȌȔȏȦ ȚȘȉȇȏȉȇȥș ȏȎ ȖȕȞȉȢ ȋȇȔȔȢȐ 

ȤȒȌȓȌȔș. ǴȇȖȗȏȓȌȗ, ȇȎȕș ȉ ȖȕȞȉȌ ȔȇȜȕȋȏșȘȦ ȉ ȕȘȔȕȉȔȕȓ ȉ 

ȘȕȘșȇȉȌ ȗȇȎȒȏȞȔȢȜ ȇȎȕșȘȕȋȌȗȍȇȠȏȜ ȘȕȌȋȏȔȌȔȏȐ, Ȕȕ, ȑȇȑ 

ȖȗȇȉȏȒȕ, ȗȇȘșȌȔȏȦ ȔȌȖȕȘȗȌȋȘșȉȌȔȔȕ ȏȎ ȤșȏȜ ȘȕȌȋȏȔȌȔȏȐ ȇȎȕș ȔȌ 

ȖȕȊȒȕȠȇȥș, ȇ ȚȘȉȇȏȉȇȥș ȌȊȕ ȞȇȘșȕ ȉ țȕȗȓȌ Ȕȏșȗȇș-ȏȕȔȇ (NO₃⁻ ) 

ȏ ȏȕȔȇ ȇȓȓȕȔȏȦ (NHࢩࢠ ). ǶȕȤșȕȓȚ ȎȇȞȇȘșȚȥ ȉ ȑȇȞȌȘșȉȌ ȇȎȕșȔȢȜ 

ȚȋȕȈȗȌȔȏȐ ȏȘȖȕȒȣȎȚȥșȘȦ ȔȌȑȕșȕȗȢȌ ȘȕȒȏ ȇȓȓȕȔȏȦ ȏ ȘȕȒȏ 

ȇȎȕșȔȕȐ ȑȏȘȒȕșȢ.

ǶȗȏȗȕȋȔȢȌ ȚȋȕȈȗȌȔȏȦ

ȔȇȉȕȎ 

șȕȗț

ǸȏȔșȌșȏȞȌȘȑȏȌ ȚȋȕȈȗȌȔȏȦ

Ȕȏșȗȇș ȇȓȓȕȔȏȦ – NH NO4 3

ȘȚȒȣțȇș ȇȓȓȕȔȏȦ – (NH ) 6O4 2 4

ȕȗșȕțȕȘțȇș ȇȓȓȕȔȏȦ – (NH ) 3O4 3 4

Ȕȏșȗȇș ȑȇȒȏȦ – .NO3

ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ Ȕȏșȗȇș ȇȓȓȕȔȏȦ ȖȕȒȚȞȇȥș ȗȌȇȑȝȏȌȐ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȇȓȓȏȇȑȇ Ș ȇȎȕșȔȕȐ ȑȏȘȒȕșȕȐ, ȇ ȘȚȒȣțȇș 

ȇȓȓȕȔȏȦ – ȗȌȇȑȝȏȌȐ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȇȓȓȏȇȑȇ Ș ȘȌȗȔȕȐ 

ȑȏȘȒȕșȕȐ.

NH₃(ȗ-ȗ) + HNO₃(ȗ-ȗ)  NHࢩNO₃(ȗ-ȗ)⟶

2NH₃(ȗ-ȗ) + H6ࢧOࢩ(ȗ-ȗ)  (NHࢩ)6ࢧOࢩ(ȗ-ȗ)⟶

ǷȇȘȞȧș ȘȕȋȌȗȍȇȔȏȦ (ȉ ȖȗȕȝȌȔșȇȜ) ȇȎȕșȇ, țȕȘțȕȗȇ ȏ ȑȇȒȏȦ 

ȉ ȚȋȕȈȗȌȔȏȦȜ

ǫȒȦ ȉȢȗȇȍȌȔȏȦ ȑȕȒȏȞȌȘșȉȇ ȇȎȕșȇ, țȕȘțȕȗȇ ȏ ȑȇȒȏȦ ȉ 

ȚȋȕȈȗȌȔȏȦȜ ȏȘȖȕȒȣȎȚȌșȘȦ ȘȕȋȌȗȍȇȔȏȌ (ȉ ȖȗȕȝȌȔșȇȜ) ȉ ȔȏȜ ȤșȏȜ 

ȖȏșȇșȌȒȣȔȢȜ ȤȒȌȓȌȔșȕȉ. ǫȇȔȔȇȦ ȉȌȒȏȞȏȔȇ ȔȇȎȢȉȇȌșȘȦ 

ȓȇȘȘȕȉȕȐ ȋȕȒȌȐ ȖȏșȇșȌȒȣȔȕȊȕ ȤȒȌȓȌȔșȇ ȉ ȚȋȕȈȗȌȔȏȦȜ, ȏȒȏ 

ȖȏșȇșȌȒȣȔȕȐ ȝȌȔȔȕȘșȣȥ ȚȋȕȈȗȌȔȏȦ. ǸȕȊȒȇȘȔȕ ȖȗȏȔȦșȕȓȚ ȉ 

ȘȌȒȣȘȑȕȓ ȜȕȎȦȐȘșȉȌ ȖȗȇȉȏȒȚ ȘȕȋȌȗȍȇȔȏȌ ȤȒȌȓȌȔșȇ ȉ ȚȋȕȈȗȌȔȏȏ 

ȗȇȘȘȞȏșȢȉȇȌșȘȦ�

ь ǸȕȋȌȗȍȇȔȏȌ ȇȎȕșȇ – Ȗȕ ȤȒȌȓȌȔșȚ ȇȎȕșȚ �1��

ь ǸȕȋȌȗȍȇȔȏȌ țȕȘțȕȗȇ – Ȗȕ ȖȌȔșȇȕȑȘȏȋȚ ȋȏțȕȘțȕȗȇ �Ƿ ǵ ��2 5

ь ǸȕȋȌȗȍȇȔȏȌ ȑȇȒȏȦ – Ȗȕ ȕȑȘȏȋȚ  ȑȇȒȏȦ �Ǳ ǵ�.2

ǧȎȕșȔȢȌ ȚȋȕȈȗȌȔȏȦ

ǶȏșȇșȌȒȣȔȇȦ ȝȌȔȔȕȘșȣ NH NO �4 3 ǶȏșȇșȌȒȣȔȇȦ ȝȌȔȔȕȘșȣ . 6O �2 4
ǶȏșȇșȌȒȣȔȇȦ ȝȌȔȔȕȘșȣ Ca (3O ) �3 4 2

ǻȕȘțȕȗȔȢȌ ȚȋȕȈȗȌȔȏȦǱȇȒȏȐȔȢȌ ȚȋȕȈȗȌȔȏȦ

Ǖ   –––––––––– Ã 100
$ (N) Ã nU

0 (NH NO )U 4 3

Ǖ   ––––– Ã 100   35%
14 Ã 2

80

Ǖ   ––––––– Ã 100
0 (. O)U 2

0 (. 6O )U 2 4

Ǖ   ––– Ã 100 ˓ 54%94

174

Ǖ   ––––––––– Ã 100
0 (3 O )U 2 5

0 (Ca (3O )U 3 4 2

Ǖ   ––– Ã 100 ˓ 46%142

310

ǴȌȊȇșȏȉȔȢȌ ȘșȕȗȕȔȢ ȚȋȕȈȗȌȔȏȐ

ǺȋȕȈȗȌȔȏȦ ȏȊȗȇȥș ȎȔȇȞȏșȌȒȣȔȚȥ ȗȕȒȣ ȉ ȕȈȌȘȖȌȞȌȔȏȏ ȔȇȘȌȒȌȔȏȦ ȖȒȇȔȌșȢ 

ȖȗȕȋȕȉȕȒȣȘșȉȏȌȓ. ǯȘȖȕȒȣȎȕȉȇȔȏȌ ȚȋȕȈȗȌȔȏȐ ȖȕȎȉȕȒȦȌș ȖȕȒȚȞȇșȣ ȈȕȒȣȟȌ ȚȗȕȍȇȦ 

Ȗȗȏ ȑȚȒȣșȏȉȏȗȕȉȇȔȏȏ ȗȇȘșȌȔȏȐ. ǬȘȒȏ ȔȌ ȏȘȖȕȒȣȎȕȉȇșȣ ȚȋȕȈȗȌȔȏȦ, ȘșȇȔȌș ȘȒȕȍȔȌȌ 

ȖȗȕȏȎȉȕȋȏșȣ ȋȕȘșȇșȕȞȔȕ ȖȗȕȋȕȉȕȒȣȘșȉȏȦ ȋȒȦ ȖȗȕȍȏȉȇȥȠȌȊȕ ȉ ȓȏȗȌ ȔȇȘȌȒȌȔȏȦ. 

ǵȋȔȇȑȕ, ȔȇȗȦȋȚ Ș ȖȕȒȣȎȕȐ, ȚȋȕȈȗȌȔȏȦ șȇȑȍȌ ȜȇȗȇȑșȌȗȏȎȚȥșȘȦ ȏ ȕȖȗȌȋȌȒȌȔȔȢȓ 

ȔȌȊȇșȏȉȔȢȓ ȉȕȎȋȌȐȘșȉȏȌȓ. ǴȇȖȗȏȓȌȗ, ȚȋȕȈȗȌȔȏȦ ȓȕȊȚș ȘȓȢȉȇșȣȘȦ Ș ȖȕȒȌȐ 

ȋȕȍȋȌȉȕȐ ȉȕȋȕȐ ȉ ȗȌȑȏ ȏ ȕȎȌȗȇ. Ȅșȕ Ȗȗȏȉȕȋȏș ȑ ȈȢȘșȗȕȓȚ ȗȕȘșȚ ȉȕȋȕȗȕȘȒȌȐ ȉ 

ȉȕȋȌ. ǱȕȊȋȇ ȉȕȋȕȗȕȘȒȏ ȕșȓȏȗȇȥș, ȈȇȑșȌȗȏȏ ȔȇȞȏȔȇȥș ȏȜ ȗȇȎȒȇȊȇșȣ, ȏȘȖȕȒȣȎȚȦ ȋȒȦ 

ȤșȕȊȕ ȗȇȘșȉȕȗȧȔȔȢȐ ȉ ȉȕȋȌ ȑȏȘȒȕȗȕȋ. ǩ ȗȌȎȚȒȣșȇșȌ ȉ ȉȕȋȌ ȚȓȌȔȣȟȇȌșȘȦ 

ȑȕȒȏȞȌȘșȉȕ ȑȏȘȒȕȗȕȋȇ ȏ, ȑȇȑ ȘȒȌȋȘșȉȏȌ, ȗȢȈȇ ȎȇȋȢȜȇȌșȘȦ ȏ ȊȏȈȔȌș (“Ȏȇȓȕȗ ȗȢȈȢ”). 

ǳȇȒȕ șȕȊȕ, Ȕȏșȗȇș-ȏȕȔȢ ȓȕȊȚș ȏȔȕȊȋȇ ȏȎ ȚȋȕȈȗȌȔȏȐ ȖȕȖȇȋȇșȣ ȉ ȖȏșȣȌȉȚȥ ȉȕȋȚ. 

ǱȕȊȋȇ Ȓȥȋȏ ȖȕșȗȌȈȒȦȥș șȇȑȚȥ   ȉȕȋȚ, ȔȏșȗȇșȢ ȉ ȏȜ ȕȗȊȇȔȏȎȓȌ, ȖȗȌȉȗȇȠȇȦȘȣ ȉ 

ȔȏșȗȏșȢ, ȕȑȏȘȒȦȥș ȊȌȓȕȊȒȕȈȏȔ, Ȟșȕ ȖȗȌȖȦșȘșȉȚȌș ȖȌȗȌȔȕȘȚ ȑȏȘȒȕȗȕȋȇ. ǹȇȑȇȦ 

ȘȏșȚȇȝȏȦ ȕȘȕȈȌȔȔȕ ȕȖȇȘȔȇ ȋȒȦ ȋȌșȌȐ. ǶȕȤșȕȓȚ țȌȗȓȌȗȢ ȋȕȒȍȔȢ Ș 

ȕȘșȕȗȕȍȔȕȘșȣȥ ȏȘȖȕȒȣȎȕȉȇșȣ ȚȋȕȈȗȌȔȏȦ, ȘșȗȕȊȕ ȘȕȈȒȥȋȇȦ ȖȗȌȋȚȘȓȕșȗȌȔȔȢȌ 

ȖȗȇȉȏȒȇ. ǺȋȕȈȗȌȔȏȦ ȔȌ ȘȒȌȋȚȌș ȗȇȎȈȗȇȘȢȉȇșȣ ȉȈȒȏȎȏ ȗȌȑ ȏ ȕȎȧȗ, ȇ șȇȑȍȌ 

ȖȗȏȓȌȔȦșȣ ȏȜ ȉ ȋȕȍȋȒȏȉȚȥ ȖȕȊȕȋȚ.

Примените полученные знания

Проверьте полученные знания

1. Ǳȇȑȕȉȕ ȎȔȇȞȌȔȏȌ ȇȎȕșȇ, țȕȘțȕȗȇ ȏ ȑȇȒȏȦ ȋȒȦ ȗȇȘșȌȔȏȐ"

2. ǶȗȏȉȌȋȏșȌ ȖȗȏȓȌȗȢ ȇȎȕșȔȢȜ, țȕȘțȕȗȔȢȜ ȏ ȑȇȒȏȐȔȢȜ ȚȋȕȈȗȌȔȏȐ.

3. ǱȇȑȕȐ ȉȗȌȋ ȔȇȔȕȘȏș ȉȢȓȢȉȇȔȏȌ ȚȋȕȈȗȌȔȏȐ ȉ ȗȌȑȏ"

���ȼ�ɩроɞаɠе�ɢмеɸтсɹ�уɞоɛренɢɹ�маркɢ�13.��ɑто��ɩо�ɜаɲему�мненɢɸ��оɡнаɱает�13."

���Ɋассɱɢтаɣте�ɩɢтателɶнуɸ�ɰенностɶ�аɡота�ɜ�сулɶфате�аммонɢɹ�

���Ʉакое�ɢɡ�ɷтɢɯ�ɜеɳестɜ�ɛоɝаɱе�аɡотом��нɢтрат�аммонɢɹ�ɢлɢ�сулɶфат�аммонɢɹ"�Ɉɛоснуɣте�сɜоɺ�
мненɢе�

���Поɱему�нелɶɡɹ�ɩрɢменɹтɶ�уɞоɛренɢɹ�ɜ�ɞоɠɞлɢɜуɸ�ɩоɝоɞу"

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,
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6.4 ǸȌȗȇ ȏ Ȍȧ ȘȕȌȋȏȔȌȔȏȦ

• ǱȇȑȏȌ ȘȉȕȐȘșȉȇ ȘȌȗȢ ȉȇȓ ȏȎȉȌȘșȔȢ"

• ǱȇȑȏȌ ȘȕȌȋȏȔȌȔȏȦ ȕȈȗȇȎȚȌș ȘȌȗȇ" ǪȋȌ Ȥșȏ ȘȕȌȋȏȔȌȔȏȦ ȏȘȖȕȒȣȎȚȥșȘȦ"

• ǱȇȑȕȌ ȉȒȏȦȔȏȌ ȕȑȇȎȢȉȇȥș ȕȑȘȏȋȢ ȘȌȗȢ Ȕȇ ȕȑȗȚȍȇȥȠȚȥ ȘȗȌȋȚ" 

ǸȌȗȇ – ȕȋȏȔ ȏȎ ȔȇȏȈȕȒȌȌ ȗȇȘȖȗȕȘșȗȇȔȧȔȔȢȜ ȉ  ȎȌȓȔȕȐ ȑȕȗȌ                             

ȔȌȓȌșȇȒȒȕȉ. ǩ ȖȗȏȗȕȋȌ ȘȌȗȇ ȉȘșȗȌȞȇȌșȘȦ ȑȇȑ ȉ ȘȉȕȈȕȋȔȕȓ (ȤȒȌȓȌȔșȇȗȔȕȓ) 

ȉȏȋȌ (ȘȇȓȕȗȕȋȔȇȦ ȘȌȗȇ), șȇȑ ȏ ȉ ȉȏȋȌ ȘȕȌȋȏȔȌȔȏȐ. ȄȒȌȓȌȔșȇȗȔȇȦ ȘȌȗȇ 

ȉȘșȗȌȞȇȌșȘȦ ȊȒȇȉȔȢȓ ȕȈȗȇȎȕȓ ȉ ȓȌȘșȕȗȕȍȋȌȔȏȦȜ, ȗȇȘȖȕȒȕȍȌȔȔȢȜ ȊȒȚȈȕȑȕ 

Ȗȕȋ ȎȌȓȒȌȐ. Ǭȧ ȎȇȒȌȍȏ ȔȇȜȕȋȦșȘȦ ȉ ȗȇȎȔȢȜ ȘșȗȇȔȇȜ ȓȏȗȇ, ȉ șȕȓ  ȞȏȘȒȌ  ȉ 

ǳȌȑȘȏȑȌ, ǶȕȒȣȟȌ ȏ Ǹǿǧ. ǸȌȗȇ șȇȑȍȌ ȕȈȔȇȗȚȍȏȉȇȌșȘȦ ȉ ȗȇȐȕȔȇȜ 

ȉȚȒȑȇȔȏȞȌȘȑȕȐ ȇȑșȏȉȔȕȘșȏ, ȕȘȕȈȌȔȔȕ ȉȕȑȗȚȊ ȋȌȐȘșȉȚȥȠȏȜ ȏ ȖȕșȚȜȟȏȜ 

ȉȚȒȑȇȔȕȉ.

 ǾȇȠȌ ȘȌȗȇ ȉȘșȗȌȞȇȌșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ ȉȏȋȌ ȘȕȌȋȏȔȌȔȏȐ. ǵȔȇ ȉȜȕȋȏș ȉ 

ȘȕȘșȇȉ ȓȔȕȊȏȜ ȓȌșȇȒȒȏȞȌȘȑȏȜ ȗȚȋ. ǴȇȖȗȏȓȌȗ, ȊȇȒȌȔȏș (ȕș Ȓȇș. 4aOena), 

ȦȉȒȦȥȠȏȐȘȦ ȘȉȏȔȝȕȉȕȐ ȗȚȋȕȐ, – Ȥșȕ ȘȕȌȋȏȔȌȔȏȌ, ȕȈȗȇȎȕȉȇȔȔȕȌ ȘȌȗȕȐ ȏ 

ȘȉȏȔȝȕȓ� Ȗȕ ȜȏȓȏȞȌȘȑȕȓȚ ȘȕȘșȇȉȚ ȦȉȒȦȌșȘȦ ȘȚȒȣțȏȋȕȓ ȘȉȏȔȝȇ(,,) (3E6). 

Ƕȕȓȏȓȕ ȊȇȒȌȔȏșȇ ȘȌȗȇ ȉ ȉȏȋȌ ȘȚȒȣțȏȋȕȉ ȉȘșȗȌȞȇȌșȘȦ ȏ ȉ ȋȗȚȊȏȜ 

ȓȌșȇȒȒȏȞȌȘȑȏȜ ȗȚȋȇȜ, ȔȇȖȗȏȓȌȗ ȉ ȓȌȋȔȕȐ, ȝȏȔȑȕȉȕȐ ȏ ȍȌȒȌȎȔȕȐ ȗȚȋȌ. 

ǸȕȌȋȏȔȌȔȏȦ ȘȌȗȢ ȘȕȋȌȗȍȇșȘȦ ȏ ȉ țȕȘȘȏȒȣȔȕȓ șȕȖȒȏȉȌ. ǷȇȎȒȏȞȔȢȌ 

ȘȕȌȋȏȔȌȔȏȦ ȘȌȗȢ, ȉȘșȗȌȞȇȥȠȏȌȘȦ ȉ ȚȊȒȌ, ȔȌțșȏ ȏ ȖȗȏȗȕȋȔȕȓ ȊȇȎȌ, Ȗȗȏ 

ȘȊȕȗȇȔȏȏ ȉȢȋȌȒȦȥș ȉ ȉȕȎȋȚȜ ȉȗȌȋȔȢȌ ȊȇȎȢ, ȖȕȤșȕȓȚ ȖȌȗȌȋ  

ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ șȕȖȒȏȉȕ ȕȞȏȠȇȥș ȕș ȘȌȗȢ (ȋȌȘȚȒȣțȚȗȏȗȚȥș) ȋȕ 

ȓȇȑȘȏȓȇȒȣȔȕ ȉȕȎȓȕȍȔȕȐ ȘșȌȖȌȔȏ.

ǶȕȘȑȕȒȣȑȚ ȓȕȒȌȑȚȒȇ ȘȌȗȢ 

ȘȕȘșȕȏș ȏȎ 8 ȇșȕȓȕȉ, 

ȓȕȒȌȑȚȒȦȗȔȇȦ țȕȗȓȚȒȇ 

ȘȌȗȢ – 6ࢭ. ǵȋȔȇȑȕ ȉ 

ȚȗȇȉȔȌȔȏȦȜ ȜȏȓȏȞȌȘȑȏȜ 

ȗȌȇȑȝȏȐ ȘȌȗȇ ȕȈȕȎȔȇȞȇȌșȘȦ 

ȑȇȑ 6.

ǪȇȒȌȔȇ 

ȤȒȌȓȌȔșȇȗȔȕȓ ȉȏȋȌ. ǩ ȖȗȕȝȌȘȘȌ ȖȕȒȚȞȌȔȏȦ ȔȇȊȗȌșȇȦ ȉȕȋȇ ȎȇȑȇȞȏȉȇȌșȘȦ ȉ 
ȊȒȚȈȕȑȏȌ ȘȒȕȏ ȎȌȓȒȏ. ǶȕȘȑȕȒȣȑȚ șȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ ȘȌȗȢ ȔȌȉȢȘȕȑȇ 
(115 �C), ȘȌȗȇ ȖȒȇȉȏșȘȦ Ȗȕȋ ȋȌȐȘșȉȏȌȓ ȊȕȗȦȞȌȐ ȉȕȋȢ ȏ ȖȕȋȔȏȓȇȌșȘȦ Ȕȇ 
ȖȕȉȌȗȜȔȕȘșȣ Ȗȕ ȘȖȌȝȏȇȒȣȔȢȓ șȗȚȈȇȓ. ǴȌȘȓȕșȗȦ Ȕȇ ȘȗȇȉȔȏșȌȒȣȔȕ ȗȌȋȑȕȌ  
ȏȘȖȕȒȣȎȕȉȇȔȏȌ ȤșȕȊȕ ȘȖȕȘȕȈȇ, ȕȔ ȏȓȌȌș ȈȕȒȣȟȕȌ ȎȔȇȞȌȔȏȌ ȋȒȦ ȖȗȦȓȕȐ 
ȤȑȘȖȒȚȇșȇȝȏȏ ȓȌȘșȕȗȕȍȋȌȔȏȐ ȘȌȗȢ.

ǸȉȕȐȘșȉȇ ȘȌȗȢ
• ǱȗȏȘșȇȒȒȏȞȌȘȑȇȦ ȘȌȗȇ – șȉȧȗȋȕȌ ȉȌȠȌȘșȉȕ ȍȧȒșȕȊȕ ȝȉȌșȇ, ȕșȒȏȞȇȌșȘȦ  

ȜȗȚȖȑȕȘșȣȥ.
• ǱȗȏȘșȇȒȒȏȞȌȘȑȇȦ ȘȌȗȇ ȘȚȠȌȘșȉȚȌș ȉ ȋȉȚȜ țȕȗȓȇȜ� ȗȕȓȈȏȞȌȘȑȕȐ ȏ 

ȓȕȔȕȑȒȏȔȔȕȐ.
• Ǳȇȑ ȏ ȋȗȚȊȏȌ ȔȌȓȌșȇȒȒȢ, ȘȌȗȇ ȔȌ Ȗȗȕȉȕȋȏș ȤȒȌȑșȗȏȞȌȘȑȏȐ șȕȑ.
• Ǳȇȑ ȈȕȒȣȟȏȔȘșȉȕ ȔȌȓȌșȇȒȒȕȉ, ȘȌȗȇ ȔȌ ȗȇȘșȉȕȗȦȌșȘȦ ȉ ȉȕȋȌ. 
• Ƕȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș ȓȌșȇȒȒȇȓȏ ȘȌȗȇ ȕȈȗȇȎȚȌș ȘȚȒȣțȏȋȢ. ǴȇȖȗȏȓȌȗ, ȉ 

ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȘȌȗȢ Ș ȍȌȒȌȎȕȓ ȖȕȒȚȞȇȌșȘȦ ȘȚȒȣțȏȋ 
ȍȌȒȌȎȇ(,,)�

)e(șȉ) + 6(șȉ) ⟶ )e6(șȉ)
• ǸȊȕȗȇȦ ȉ ȑȏȘȒȕȗȕȋȌ, ȘȌȗȇ ȕȈȗȇȎȚȌș ȊȇȎȕȕȈȗȇȎȔȢȐ ȋȏȕȑȘȏȋ ȘȌȗȢ�

6(șȉ)+O (Ȋ) ⟶ 6O (Ȋ)2 2

ǵȈȒȇȘșȏ ȖȗȏȓȌȔȌȔȏȦ ȘȌȗȢ
ǸȌȗȇ ȦȉȒȦȌșȘȦ ȉȇȍȔȢȓ ȘȢȗȣȧȓ,  ȑȕșȕȗȕȌ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ 
ȜȏȓȏȞȌȘȑȕȐ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ.

• ǨȕȒȣȟȇȦ ȞȇȘșȣ ȗȇȘȜȕȋȚȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ.
• ǩ ȈȕȒȣȟȏȜ ȓȇȘȟșȇȈȇȜ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȗȌȎȏȔȕȉȕȐ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ. ǩ 

ȞȇȘșȔȕȘșȏ, Ȍȧ ȋȕȈȇȉȒȦȥș ȉ ȑȇȚȞȚȑ ȋȒȦ ȖȗȏȋȇȔȏȦ ȖȗȕȞȔȕȘșȏ ȏ ȤȒȇȘșȏȞȔȕȘșȏ 
ȇȉșȕȓȕȈȏȒȣȔȢȓ ȟȏȔȇȓ. Ȅșȕș ȖȗȕȝȌȘȘ ȔȇȎȢȉȇȌșȘȦ ȉȚȒȑȇȔȏȎȇȝȏȌȐ ȑȇȚȞȚȑȇ ȏ 
ȘȖȕȘȕȈȘșȉȚȌș ȖȕȉȢȟȌȔȏȥ ȘșȕȐȑȕȘșȏ ȗȌȎȏȔȢ ȑ ȉȢȘȕȑȏȓ șȌȓȖȌȗȇșȚȗȇȓ, 
șȗȌȔȏȥ ȏ ȓȌȜȇȔȏȞȌȘȑȏȓ ȉȕȎȋȌȐȘșȉȏȦȓ.

• ǯȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȒȌȑȇȗȘșȉ, ȖȌȘșȏȝȏȋȕȉ, ȑȗȇȘȕȑ, ȘȖȏȞȌȑ ȏ 
ȈȚȓȇȊȏ.

Ƕȗȏ ȑȕȓȔȇșȔȕȐ 
șȌȓȖȌȗȇșȚȗȌ ȚȘșȕȐȞȏȉȕȐ 
țȕȗȓȕȐ ȘȌȗȢ ȦȉȒȦȌșȘȦ 
ȗȕȓȈȏȞȌȘȑȇȦ ȘȌȗȇ.

Ƕȗȏ ȖȕȘșȌȖȌȔȔȕȓ 
ȔȇȊȗȌȉȇȔȏȏ 
ȗȕȓȈȏȞȌȘȑȕȐ ȘȌȗȢ 
ȉȢȟȌ 96 �C Ȍȧ 
ȑȗȏȘșȇȒȒȏȞȌȘȑȇȦ 
ȘșȗȚȑșȚȗȇ ȏȎȓȌȔȦȌșȘȦ. ǩ 
ȗȌȎȚȒȣșȇșȌ ȓȕȒȌȑȚȒȢ, 
ȗȇȘȖȕȒȇȊȇȦȘȣ Ȗȕ-ȔȕȉȕȓȚ, 
ȕȈȗȇȎȚȥș ȏȊȕȒȣȞȇșȢȌ 
ȑȗȏȘșȇȒȒȢ ȓȕȔȕȑȒȏȔȔȕȐ 
ȘȌȗȢ.

ǶȕȒȚȞȌȔȏȌ ȘȌȗȢ

ǩ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȈȕȒȣȟȚȥ ȞȇȘșȣ ȘȌȗȢ, ȖȗȏȓȌȔȦȌȓȕȐ ȉ 

ȖȗȕȓȢȟȒȌȔȔȕȘșȏ, ȖȕȒȚȞȇȥș ȏȎ ȘȌȗȔȏȘșȢȜ ȘȕȌȋȏȔȌȔȏȐ, ȘȕȋȌȗȍȇȠȏȜȘȦ 

ǶȗȕȏȎ-

ȉȕȋȘșȉȕ 

ȘȌȗȔȕȐ 

ȑȏȘȒȕșȢ

ǩȚȒȑȇȔȏȎȇ-

ȝȏȦ 

ȑȇȚȞȚȑȇ

ǲȌȑȇȗȘșȉȇ ȏ 

ȑȕȘȓȌșȏȞȌ-

ȘȑȏȌ ȘȗȌȋȘșȉȇ

ǸȖȏȞȑȏ, 

ȑȗȇȘȑȏ, 

ȖȌȘșȏ-

ȝȏȋȢ

ǽȌȓȌȔș 

(ȘȌȗȕȈȌ-

șȕȔ)

ǵ
Ǩ

ǲ
ǧ

Ǹ
ǹ
ǯ

 Ƕ
Ƿ

ǯ
ǳ

Ǭ
Ǵ

Ǭ
Ǵ

ǯ
Ȇ

 Ǹ
Ǭ
Ƿ

Ȃ

• ǶȗȏȓȌȔȦȌșȘȦ Ȗȗȏ ȏȎȊȕșȕȉȒȌȔȏȏ ȑȕȘȓȌșȏȞȌȘȑȏȜ ȘȗȌȋȘșȉ, ȟȇȓȖȚȔȌȐ ȏ 
ȒȕȘȣȕȔȕȉ ȋȒȦ șȌȒȇ. ǩ ȤșȏȜ ȖȗȕȋȚȑșȇȜ ȏȘȖȕȒȣȎȚȥșȘȦ ȇȔșȏȘȌȖșȏȞȌȘȑȏȌ ȏ 
ȒȌȞȌȈȔȢȌ ȘȉȕȐȘșȉȇ ȘȌȗȢ.

• ǫȕȈȇȉȒȌȔȏȌȓ ȘȌȗȢ ȉ ȝȌȓȌȔș ȖȕȒȚȞȇȥș ȘȌȗȕȈȌșȕȔ. Ȅșȕș ȉȏȋ ȈȌșȕȔȇ 
ȕșȒȏȞȇȌșȘȦ ȉȢȘȕȑȕȐ ȘșȕȐȑȕȘșȣȥ ȑ ȋȌȐȘșȉȏȥ ȑȏȘȒȕș. 

ǫȏȕȑȘȏȋ ȘȌȗȢ
ǫȏȕȑȘȏȋ ȘȌȗȢ (6O ) – ȊȇȎȕȕȈȗȇȎȔȕȌ ȉȌȠȌȘșȉȕ, ȕȈȗȇȎȚȥȠȌȌȘȦ Ȗȗȏ ȘȊȕȗȇȔȏȏ 2

ȘȌȗȢ Ȕȇ ȉȕȎȋȚȜȌ.
• ǨȌȘȝȉȌșȔȢȐ , ȚȋȚȟȇȥȠȏȐ ȊȇȎ Ș ȗȌȎȑȏȓ ȎȇȖȇȜȕȓ, șȦȍȌȒȌȌ ȉȕȎȋȚȜȇ.
• Ǳȇȑ ȏ ȈȕȒȣȟȏȔȘșȉȕ ȕȑȘȏȋȕȉ ȔȌȓȌșȇȒȒȕȉ, ȕșȔȕȘȏșȘȦ ȑ ȑȏȘȒȕșȔȢȓ ȕȑȘȏȋȇȓ. 
ǷȇȘșȉȕȗȦȦȘȣ ȉ ȉȕȋȌ, ȕȈȗȇȎȚȌș  ȘȌȗȔȏȘșȚȥ ȑȏȘȒȕșȚ  (H6ࢧO₃)�

6O (Ȋ) + H O(ȍ)         H 6O (ȗ-ȗ)2 2 2 3

ǸȌȗȔȏȘșȇȦ ȑȏȘȒȕșȇ ȔȌȚȘșȕȐȞȏȉȇ ȏ ȒȌȊȑȕ ȗȇȎȒȇȊȇȌșȘȦ, ȕȈȗȇȎȚȦ ȘȔȕȉȇ 
ȋȏȕȑȘȏȋ ȘȌȗȢ ȏ ȉȕȋȚ.

ȘȌȗȇ, ȋȏȕȑȘȏȋ 
ȘȌȗȢ, ȖȕȒȚȞȌȔȏȌ 
ȘȌȗȔȕȐ ȑȏȘȒȕșȢ 

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ȑȕȔșȇȑșȔȢȓ ȘȖȕȘȕȈȕȓ, 
ȘȌȗȔȇȦ ȑȏȘȒȕșȇ, ȕȒȌȚȓ

t

t

ȉ ȔȌțșȏ ȏ ȖȗȏȗȕȋȔȕȓ ȊȇȎȌ.£ǶȗȌȍȋȌ ȞȌȓ ȏȘȖȕȒȣȎȕȉȇșȣ șȕȖȒȏȉȕ, ȘȔȇȞȇȒȇ ȏȎ ȔȌȊȕ ȉȢȋȌȒȦȥș 

ȘȌȗȔȏȘșȢȌ ȘȕȌȋȏȔȌȔȏȦ. ǹȇȑȏȓ ȕȈȗȇȎȕȓ, ȏȎȉȒȌȞȌȔȏȌ ȘȌȗȢ ȏȎ ȔȌțșȏ ȏ ȖȗȏȗȕȋȔȕȊȕ ȊȇȎȇ ȘȒȚȍȏș 

ȕȋȔȕȉȗȌȓȌȔȔȕ ȏ ȖȕȒȚȞȌȔȏȥ ȘȢȗȣȦ, ȏ ȎȇȠȏșȌ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ. ǴȌȘȓȕșȗȦ Ȕȇ șȕ, Ȟșȕ 

ȖȗȏȗȕȋȔȢȐ ȊȇȎ ȘȕȘșȕȏș ȉ ȕȘȔȕȉȔȕȓ ȏȎ ȓȌșȇȔȇ, ȕȔ   ȘȕȋȌȗȍȏș șȇȑȍȌ ȔȌȑȕșȕȗȕȌ ȑȕȒȏȞȌȘșȉȕ 

ȘȌȗȔȏȘșȢȜ ȘȕȌȋȏȔȌȔȏȐ, ȉ ȞȇȘșȔȕȘșȏ ȘȌȗȕȉȕȋȕȗȕȋȇ (H6ࢧ). ǩ ȔȌȑȕșȕȗȢȜ ȓȌȘșȕȗȕȍȋȌȔȏȦȜ 

ȘȕȋȌȗȍȇȔȏȌ ȘȌȗȕȉȕȋȕȗȕȋȇ ȓȕȍȌș ȋȕȘșȏȊȇșȣ 30%. ǶȕȘȑȕȒȣȑȚ ȘȌȗȕȉȕȋȕȗȕȋ – ȦȋȕȉȏșȢȐ ȊȇȎ Ș 

ȗȌȎȑȏȓ ȎȇȖȇȜȕȓ, ȌȊȕ, ȉ ȖȌȗȉȚȥ ȕȞȌȗȌȋȣ, ȕșȋȌȒȦȥș ȕș  ȓȌșȇȔȇ. ǫȇȒȌȌ ȘȌȗȕȉȕȋȕȗȕȋ ȕȑȏȘȒȦȥș ȉ 

ȖȗȏȘȚșȘșȉȏȏ ȑȇșȇȒȏȎȇșȕȗȇ Ș ȖȕȒȚȞȌȔȏȌȓ ȘȉȕȈȕȋȔȕȐ ȘȌȗȢ.

2H 6(Ȋ) + O (Ȋ)  26(șȉ) + 2H O(ȍ)2 2 2⟶

ǩ ȗȌȎȚȒȣșȇșȌ ȤșȕȊȕ ȖȗȕȝȌȘȘȇ ȔȌȐșȗȇȒȏȎȚȌșȘȦ ȕȖȇȘȔȢȐ ȊȇȎ ȏ ȎȋȌȘȣ ȍȌ ȖȕȒȚȞȇȌșȘȦ ȘȌȗȇ – ȉȌȠȌȘșȉȕ, 
ȏȓȌȥȠȌȌ ȉȇȍȔȕȌ ȎȔȇȞȌȔȏȌ ȋȒȦ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ.
ǵȑȕȒȕ 5% ȏȘȖȕȒȣȎȚȌȓȕȐ ȘȌȗȢ ȋȕȈȢȉȇȌșȘȦ ȏȎ ȖȕȋȎȌȓȔȢȜ ȓȌȘșȕȗȕȍȋȌȔȏȐ ȘȇȓȕȗȕȋȔȕȐ ȘȌȗȢ. Ȅșȕș 
ȘȖȕȘȕȈ ȖȕȒȚȞȌȔȏȦ ȖȗȏȓȌȔȦȌșȘȦ ȉ ȕȘȔȕȉȔȕȓ ȉ șȌȜ ȗȇȐȕȔȇȜ, ȊȋȌ ȘȌȗȇ ȉȘșȗȌȞȇȌșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ 

t
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6.4 ǸȌȗȇ ȏ Ȍȧ ȘȕȌȋȏȔȌȔȏȦ

• ǱȇȑȏȌ ȘȉȕȐȘșȉȇ ȘȌȗȢ ȉȇȓ ȏȎȉȌȘșȔȢ"

• ǱȇȑȏȌ ȘȕȌȋȏȔȌȔȏȦ ȕȈȗȇȎȚȌș ȘȌȗȇ" ǪȋȌ Ȥșȏ ȘȕȌȋȏȔȌȔȏȦ ȏȘȖȕȒȣȎȚȥșȘȦ"

• ǱȇȑȕȌ ȉȒȏȦȔȏȌ ȕȑȇȎȢȉȇȥș ȕȑȘȏȋȢ ȘȌȗȢ Ȕȇ ȕȑȗȚȍȇȥȠȚȥ ȘȗȌȋȚ" 

ǸȌȗȇ – ȕȋȏȔ ȏȎ ȔȇȏȈȕȒȌȌ ȗȇȘȖȗȕȘșȗȇȔȧȔȔȢȜ ȉ  ȎȌȓȔȕȐ ȑȕȗȌ                             

ȔȌȓȌșȇȒȒȕȉ. ǩ ȖȗȏȗȕȋȌ ȘȌȗȇ ȉȘșȗȌȞȇȌșȘȦ ȑȇȑ ȉ ȘȉȕȈȕȋȔȕȓ (ȤȒȌȓȌȔșȇȗȔȕȓ) 

ȉȏȋȌ (ȘȇȓȕȗȕȋȔȇȦ ȘȌȗȇ), șȇȑ ȏ ȉ ȉȏȋȌ ȘȕȌȋȏȔȌȔȏȐ. ȄȒȌȓȌȔșȇȗȔȇȦ ȘȌȗȇ 

ȉȘșȗȌȞȇȌșȘȦ ȊȒȇȉȔȢȓ ȕȈȗȇȎȕȓ ȉ ȓȌȘșȕȗȕȍȋȌȔȏȦȜ, ȗȇȘȖȕȒȕȍȌȔȔȢȜ ȊȒȚȈȕȑȕ 

Ȗȕȋ ȎȌȓȒȌȐ. Ǭȧ ȎȇȒȌȍȏ ȔȇȜȕȋȦșȘȦ ȉ ȗȇȎȔȢȜ ȘșȗȇȔȇȜ ȓȏȗȇ, ȉ șȕȓ  ȞȏȘȒȌ  ȉ 

ǳȌȑȘȏȑȌ, ǶȕȒȣȟȌ ȏ Ǹǿǧ. ǸȌȗȇ șȇȑȍȌ ȕȈȔȇȗȚȍȏȉȇȌșȘȦ ȉ ȗȇȐȕȔȇȜ 

ȉȚȒȑȇȔȏȞȌȘȑȕȐ ȇȑșȏȉȔȕȘșȏ, ȕȘȕȈȌȔȔȕ ȉȕȑȗȚȊ ȋȌȐȘșȉȚȥȠȏȜ ȏ ȖȕșȚȜȟȏȜ 

ȉȚȒȑȇȔȕȉ.

 ǾȇȠȌ ȘȌȗȇ ȉȘșȗȌȞȇȌșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ ȉȏȋȌ ȘȕȌȋȏȔȌȔȏȐ. ǵȔȇ ȉȜȕȋȏș ȉ 

ȘȕȘșȇȉ ȓȔȕȊȏȜ ȓȌșȇȒȒȏȞȌȘȑȏȜ ȗȚȋ. ǴȇȖȗȏȓȌȗ, ȊȇȒȌȔȏș (ȕș Ȓȇș. 4aOena), 

ȦȉȒȦȥȠȏȐȘȦ ȘȉȏȔȝȕȉȕȐ ȗȚȋȕȐ, – Ȥșȕ ȘȕȌȋȏȔȌȔȏȌ, ȕȈȗȇȎȕȉȇȔȔȕȌ ȘȌȗȕȐ ȏ 

ȘȉȏȔȝȕȓ� Ȗȕ ȜȏȓȏȞȌȘȑȕȓȚ ȘȕȘșȇȉȚ ȦȉȒȦȌșȘȦ ȘȚȒȣțȏȋȕȓ ȘȉȏȔȝȇ(,,) (3E6). 

Ƕȕȓȏȓȕ ȊȇȒȌȔȏșȇ ȘȌȗȇ ȉ ȉȏȋȌ ȘȚȒȣțȏȋȕȉ ȉȘșȗȌȞȇȌșȘȦ ȏ ȉ ȋȗȚȊȏȜ 

ȓȌșȇȒȒȏȞȌȘȑȏȜ ȗȚȋȇȜ, ȔȇȖȗȏȓȌȗ ȉ ȓȌȋȔȕȐ, ȝȏȔȑȕȉȕȐ ȏ ȍȌȒȌȎȔȕȐ ȗȚȋȌ. 

ǸȕȌȋȏȔȌȔȏȦ ȘȌȗȢ ȘȕȋȌȗȍȇșȘȦ ȏ ȉ țȕȘȘȏȒȣȔȕȓ șȕȖȒȏȉȌ. ǷȇȎȒȏȞȔȢȌ 

ȘȕȌȋȏȔȌȔȏȦ ȘȌȗȢ, ȉȘșȗȌȞȇȥȠȏȌȘȦ ȉ ȚȊȒȌ, ȔȌțșȏ ȏ ȖȗȏȗȕȋȔȕȓ ȊȇȎȌ, Ȗȗȏ 

ȘȊȕȗȇȔȏȏ ȉȢȋȌȒȦȥș ȉ ȉȕȎȋȚȜ ȉȗȌȋȔȢȌ ȊȇȎȢ, ȖȕȤșȕȓȚ ȖȌȗȌȋ  

ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ șȕȖȒȏȉȕ ȕȞȏȠȇȥș ȕș ȘȌȗȢ (ȋȌȘȚȒȣțȚȗȏȗȚȥș) ȋȕ 

ȓȇȑȘȏȓȇȒȣȔȕ ȉȕȎȓȕȍȔȕȐ ȘșȌȖȌȔȏ.

ǶȕȘȑȕȒȣȑȚ ȓȕȒȌȑȚȒȇ ȘȌȗȢ 

ȘȕȘșȕȏș ȏȎ 8 ȇșȕȓȕȉ, 

ȓȕȒȌȑȚȒȦȗȔȇȦ țȕȗȓȚȒȇ 

ȘȌȗȢ – 6ࢭ. ǵȋȔȇȑȕ ȉ 

ȚȗȇȉȔȌȔȏȦȜ ȜȏȓȏȞȌȘȑȏȜ 

ȗȌȇȑȝȏȐ ȘȌȗȇ ȕȈȕȎȔȇȞȇȌșȘȦ 

ȑȇȑ 6.

ǪȇȒȌȔȇ 

ȤȒȌȓȌȔșȇȗȔȕȓ ȉȏȋȌ. ǩ ȖȗȕȝȌȘȘȌ ȖȕȒȚȞȌȔȏȦ ȔȇȊȗȌșȇȦ ȉȕȋȇ ȎȇȑȇȞȏȉȇȌșȘȦ ȉ 
ȊȒȚȈȕȑȏȌ ȘȒȕȏ ȎȌȓȒȏ. ǶȕȘȑȕȒȣȑȚ șȌȓȖȌȗȇșȚȗȇ ȖȒȇȉȒȌȔȏȦ ȘȌȗȢ ȔȌȉȢȘȕȑȇ 
(115 �C), ȘȌȗȇ ȖȒȇȉȏșȘȦ Ȗȕȋ ȋȌȐȘșȉȏȌȓ ȊȕȗȦȞȌȐ ȉȕȋȢ ȏ ȖȕȋȔȏȓȇȌșȘȦ Ȕȇ 
ȖȕȉȌȗȜȔȕȘșȣ Ȗȕ ȘȖȌȝȏȇȒȣȔȢȓ șȗȚȈȇȓ. ǴȌȘȓȕșȗȦ Ȕȇ ȘȗȇȉȔȏșȌȒȣȔȕ ȗȌȋȑȕȌ  
ȏȘȖȕȒȣȎȕȉȇȔȏȌ ȤșȕȊȕ ȘȖȕȘȕȈȇ, ȕȔ ȏȓȌȌș ȈȕȒȣȟȕȌ ȎȔȇȞȌȔȏȌ ȋȒȦ ȖȗȦȓȕȐ 
ȤȑȘȖȒȚȇșȇȝȏȏ ȓȌȘșȕȗȕȍȋȌȔȏȐ ȘȌȗȢ.

ǸȉȕȐȘșȉȇ ȘȌȗȢ
• ǱȗȏȘșȇȒȒȏȞȌȘȑȇȦ ȘȌȗȇ – șȉȧȗȋȕȌ ȉȌȠȌȘșȉȕ ȍȧȒșȕȊȕ ȝȉȌșȇ, ȕșȒȏȞȇȌșȘȦ  

ȜȗȚȖȑȕȘșȣȥ.
• ǱȗȏȘșȇȒȒȏȞȌȘȑȇȦ ȘȌȗȇ ȘȚȠȌȘșȉȚȌș ȉ ȋȉȚȜ țȕȗȓȇȜ� ȗȕȓȈȏȞȌȘȑȕȐ ȏ 

ȓȕȔȕȑȒȏȔȔȕȐ.
• Ǳȇȑ ȏ ȋȗȚȊȏȌ ȔȌȓȌșȇȒȒȢ, ȘȌȗȇ ȔȌ Ȗȗȕȉȕȋȏș ȤȒȌȑșȗȏȞȌȘȑȏȐ șȕȑ.
• Ǳȇȑ ȈȕȒȣȟȏȔȘșȉȕ ȔȌȓȌșȇȒȒȕȉ, ȘȌȗȇ ȔȌ ȗȇȘșȉȕȗȦȌșȘȦ ȉ ȉȕȋȌ. 
• Ƕȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș ȓȌșȇȒȒȇȓȏ ȘȌȗȇ ȕȈȗȇȎȚȌș ȘȚȒȣțȏȋȢ. ǴȇȖȗȏȓȌȗ, ȉ 

ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȘȌȗȢ Ș ȍȌȒȌȎȕȓ ȖȕȒȚȞȇȌșȘȦ ȘȚȒȣțȏȋ 
ȍȌȒȌȎȇ(,,)�

)e(șȉ) + 6(șȉ) ⟶ )e6(șȉ)
• ǸȊȕȗȇȦ ȉ ȑȏȘȒȕȗȕȋȌ, ȘȌȗȇ ȕȈȗȇȎȚȌș ȊȇȎȕȕȈȗȇȎȔȢȐ ȋȏȕȑȘȏȋ ȘȌȗȢ�

6(șȉ)+O (Ȋ) ⟶ 6O (Ȋ)2 2

ǵȈȒȇȘșȏ ȖȗȏȓȌȔȌȔȏȦ ȘȌȗȢ
ǸȌȗȇ ȦȉȒȦȌșȘȦ ȉȇȍȔȢȓ ȘȢȗȣȧȓ,  ȑȕșȕȗȕȌ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ 
ȜȏȓȏȞȌȘȑȕȐ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ.

• ǨȕȒȣȟȇȦ ȞȇȘșȣ ȗȇȘȜȕȋȚȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ.
• ǩ ȈȕȒȣȟȏȜ ȓȇȘȟșȇȈȇȜ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȗȌȎȏȔȕȉȕȐ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ. ǩ 

ȞȇȘșȔȕȘșȏ, Ȍȧ ȋȕȈȇȉȒȦȥș ȉ ȑȇȚȞȚȑ ȋȒȦ ȖȗȏȋȇȔȏȦ ȖȗȕȞȔȕȘșȏ ȏ ȤȒȇȘșȏȞȔȕȘșȏ 
ȇȉșȕȓȕȈȏȒȣȔȢȓ ȟȏȔȇȓ. Ȅșȕș ȖȗȕȝȌȘȘ ȔȇȎȢȉȇȌșȘȦ ȉȚȒȑȇȔȏȎȇȝȏȌȐ ȑȇȚȞȚȑȇ ȏ 
ȘȖȕȘȕȈȘșȉȚȌș ȖȕȉȢȟȌȔȏȥ ȘșȕȐȑȕȘșȏ ȗȌȎȏȔȢ ȑ ȉȢȘȕȑȏȓ șȌȓȖȌȗȇșȚȗȇȓ, 
șȗȌȔȏȥ ȏ ȓȌȜȇȔȏȞȌȘȑȏȓ ȉȕȎȋȌȐȘșȉȏȦȓ.

• ǯȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȒȌȑȇȗȘșȉ, ȖȌȘșȏȝȏȋȕȉ, ȑȗȇȘȕȑ, ȘȖȏȞȌȑ ȏ 
ȈȚȓȇȊȏ.

Ƕȗȏ ȑȕȓȔȇșȔȕȐ 
șȌȓȖȌȗȇșȚȗȌ ȚȘșȕȐȞȏȉȕȐ 
țȕȗȓȕȐ ȘȌȗȢ ȦȉȒȦȌșȘȦ 
ȗȕȓȈȏȞȌȘȑȇȦ ȘȌȗȇ.

Ƕȗȏ ȖȕȘșȌȖȌȔȔȕȓ 
ȔȇȊȗȌȉȇȔȏȏ 
ȗȕȓȈȏȞȌȘȑȕȐ ȘȌȗȢ 
ȉȢȟȌ 96 �C Ȍȧ 
ȑȗȏȘșȇȒȒȏȞȌȘȑȇȦ 
ȘșȗȚȑșȚȗȇ ȏȎȓȌȔȦȌșȘȦ. ǩ 
ȗȌȎȚȒȣșȇșȌ ȓȕȒȌȑȚȒȢ, 
ȗȇȘȖȕȒȇȊȇȦȘȣ Ȗȕ-ȔȕȉȕȓȚ, 
ȕȈȗȇȎȚȥș ȏȊȕȒȣȞȇșȢȌ 
ȑȗȏȘșȇȒȒȢ ȓȕȔȕȑȒȏȔȔȕȐ 
ȘȌȗȢ.

ǶȕȒȚȞȌȔȏȌ ȘȌȗȢ

ǩ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȈȕȒȣȟȚȥ ȞȇȘșȣ ȘȌȗȢ, ȖȗȏȓȌȔȦȌȓȕȐ ȉ 

ȖȗȕȓȢȟȒȌȔȔȕȘșȏ, ȖȕȒȚȞȇȥș ȏȎ ȘȌȗȔȏȘșȢȜ ȘȕȌȋȏȔȌȔȏȐ, ȘȕȋȌȗȍȇȠȏȜȘȦ 

ǶȗȕȏȎ-

ȉȕȋȘșȉȕ 

ȘȌȗȔȕȐ 

ȑȏȘȒȕșȢ

ǩȚȒȑȇȔȏȎȇ-

ȝȏȦ 

ȑȇȚȞȚȑȇ

ǲȌȑȇȗȘșȉȇ ȏ 

ȑȕȘȓȌșȏȞȌ-

ȘȑȏȌ ȘȗȌȋȘșȉȇ

ǸȖȏȞȑȏ, 

ȑȗȇȘȑȏ, 

ȖȌȘșȏ-

ȝȏȋȢ

ǽȌȓȌȔș 

(ȘȌȗȕȈȌ-

șȕȔ)

ǵ
Ǩ

ǲ
ǧ

Ǹ
ǹ
ǯ

 Ƕ
Ƿ

ǯ
ǳ

Ǭ
Ǵ

Ǭ
Ǵ

ǯ
Ȇ

 Ǹ
Ǭ
Ƿ

Ȃ

• ǶȗȏȓȌȔȦȌșȘȦ Ȗȗȏ ȏȎȊȕșȕȉȒȌȔȏȏ ȑȕȘȓȌșȏȞȌȘȑȏȜ ȘȗȌȋȘșȉ, ȟȇȓȖȚȔȌȐ ȏ 
ȒȕȘȣȕȔȕȉ ȋȒȦ șȌȒȇ. ǩ ȤșȏȜ ȖȗȕȋȚȑșȇȜ ȏȘȖȕȒȣȎȚȥșȘȦ ȇȔșȏȘȌȖșȏȞȌȘȑȏȌ ȏ 
ȒȌȞȌȈȔȢȌ ȘȉȕȐȘșȉȇ ȘȌȗȢ.

• ǫȕȈȇȉȒȌȔȏȌȓ ȘȌȗȢ ȉ ȝȌȓȌȔș ȖȕȒȚȞȇȥș ȘȌȗȕȈȌșȕȔ. Ȅșȕș ȉȏȋ ȈȌșȕȔȇ 
ȕșȒȏȞȇȌșȘȦ ȉȢȘȕȑȕȐ ȘșȕȐȑȕȘșȣȥ ȑ ȋȌȐȘșȉȏȥ ȑȏȘȒȕș. 

ǫȏȕȑȘȏȋ ȘȌȗȢ
ǫȏȕȑȘȏȋ ȘȌȗȢ (6O ) – ȊȇȎȕȕȈȗȇȎȔȕȌ ȉȌȠȌȘșȉȕ, ȕȈȗȇȎȚȥȠȌȌȘȦ Ȗȗȏ ȘȊȕȗȇȔȏȏ 2

ȘȌȗȢ Ȕȇ ȉȕȎȋȚȜȌ.
• ǨȌȘȝȉȌșȔȢȐ , ȚȋȚȟȇȥȠȏȐ ȊȇȎ Ș ȗȌȎȑȏȓ ȎȇȖȇȜȕȓ, șȦȍȌȒȌȌ ȉȕȎȋȚȜȇ.
• Ǳȇȑ ȏ ȈȕȒȣȟȏȔȘșȉȕ ȕȑȘȏȋȕȉ ȔȌȓȌșȇȒȒȕȉ, ȕșȔȕȘȏșȘȦ ȑ ȑȏȘȒȕșȔȢȓ ȕȑȘȏȋȇȓ. 
ǷȇȘșȉȕȗȦȦȘȣ ȉ ȉȕȋȌ, ȕȈȗȇȎȚȌș  ȘȌȗȔȏȘșȚȥ ȑȏȘȒȕșȚ  (H6ࢧO₃)�

6O (Ȋ) + H O(ȍ)         H 6O (ȗ-ȗ)2 2 2 3

ǸȌȗȔȏȘșȇȦ ȑȏȘȒȕșȇ ȔȌȚȘșȕȐȞȏȉȇ ȏ ȒȌȊȑȕ ȗȇȎȒȇȊȇȌșȘȦ, ȕȈȗȇȎȚȦ ȘȔȕȉȇ 
ȋȏȕȑȘȏȋ ȘȌȗȢ ȏ ȉȕȋȚ.

ȘȌȗȇ, ȋȏȕȑȘȏȋ 
ȘȌȗȢ, ȖȕȒȚȞȌȔȏȌ 
ȘȌȗȔȕȐ ȑȏȘȒȕșȢ 

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ȑȕȔșȇȑșȔȢȓ ȘȖȕȘȕȈȕȓ, 
ȘȌȗȔȇȦ ȑȏȘȒȕșȇ, ȕȒȌȚȓ

t

t

ȉ ȔȌțșȏ ȏ ȖȗȏȗȕȋȔȕȓ ȊȇȎȌ.£ǶȗȌȍȋȌ ȞȌȓ ȏȘȖȕȒȣȎȕȉȇșȣ șȕȖȒȏȉȕ, ȘȔȇȞȇȒȇ ȏȎ ȔȌȊȕ ȉȢȋȌȒȦȥș 

ȘȌȗȔȏȘșȢȌ ȘȕȌȋȏȔȌȔȏȦ. ǹȇȑȏȓ ȕȈȗȇȎȕȓ, ȏȎȉȒȌȞȌȔȏȌ ȘȌȗȢ ȏȎ ȔȌțșȏ ȏ ȖȗȏȗȕȋȔȕȊȕ ȊȇȎȇ ȘȒȚȍȏș 

ȕȋȔȕȉȗȌȓȌȔȔȕ ȏ ȖȕȒȚȞȌȔȏȥ ȘȢȗȣȦ, ȏ ȎȇȠȏșȌ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ. ǴȌȘȓȕșȗȦ Ȕȇ șȕ, Ȟșȕ 

ȖȗȏȗȕȋȔȢȐ ȊȇȎ ȘȕȘșȕȏș ȉ ȕȘȔȕȉȔȕȓ ȏȎ ȓȌșȇȔȇ, ȕȔ   ȘȕȋȌȗȍȏș șȇȑȍȌ ȔȌȑȕșȕȗȕȌ ȑȕȒȏȞȌȘșȉȕ 

ȘȌȗȔȏȘșȢȜ ȘȕȌȋȏȔȌȔȏȐ, ȉ ȞȇȘșȔȕȘșȏ ȘȌȗȕȉȕȋȕȗȕȋȇ (H6ࢧ). ǩ ȔȌȑȕșȕȗȢȜ ȓȌȘșȕȗȕȍȋȌȔȏȦȜ 

ȘȕȋȌȗȍȇȔȏȌ ȘȌȗȕȉȕȋȕȗȕȋȇ ȓȕȍȌș ȋȕȘșȏȊȇșȣ 30%. ǶȕȘȑȕȒȣȑȚ ȘȌȗȕȉȕȋȕȗȕȋ – ȦȋȕȉȏșȢȐ ȊȇȎ Ș 

ȗȌȎȑȏȓ ȎȇȖȇȜȕȓ, ȌȊȕ, ȉ ȖȌȗȉȚȥ ȕȞȌȗȌȋȣ, ȕșȋȌȒȦȥș ȕș  ȓȌșȇȔȇ. ǫȇȒȌȌ ȘȌȗȕȉȕȋȕȗȕȋ ȕȑȏȘȒȦȥș ȉ 

ȖȗȏȘȚșȘșȉȏȏ ȑȇșȇȒȏȎȇșȕȗȇ Ș ȖȕȒȚȞȌȔȏȌȓ ȘȉȕȈȕȋȔȕȐ ȘȌȗȢ.

2H 6(Ȋ) + O (Ȋ)  26(șȉ) + 2H O(ȍ)2 2 2⟶

ǩ ȗȌȎȚȒȣșȇșȌ ȤșȕȊȕ ȖȗȕȝȌȘȘȇ ȔȌȐșȗȇȒȏȎȚȌșȘȦ ȕȖȇȘȔȢȐ ȊȇȎ ȏ ȎȋȌȘȣ ȍȌ ȖȕȒȚȞȇȌșȘȦ ȘȌȗȇ – ȉȌȠȌȘșȉȕ, 
ȏȓȌȥȠȌȌ ȉȇȍȔȕȌ ȎȔȇȞȌȔȏȌ ȋȒȦ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ.
ǵȑȕȒȕ 5% ȏȘȖȕȒȣȎȚȌȓȕȐ ȘȌȗȢ ȋȕȈȢȉȇȌșȘȦ ȏȎ ȖȕȋȎȌȓȔȢȜ ȓȌȘșȕȗȕȍȋȌȔȏȐ ȘȇȓȕȗȕȋȔȕȐ ȘȌȗȢ. Ȅșȕș 
ȘȖȕȘȕȈ ȖȕȒȚȞȌȔȏȦ ȖȗȏȓȌȔȦȌșȘȦ ȉ ȕȘȔȕȉȔȕȓ ȉ șȌȜ ȗȇȐȕȔȇȜ, ȊȋȌ ȘȌȗȇ ȉȘșȗȌȞȇȌșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ 

t



6968

• ǵȈȒȇȋȇȌș ȕșȈȌȒȏȉȇȥȠȏȓ ȤțțȌȑșȕȓ ȉ ȖȗȏȘȚșȘșȉȏȏ ȉȒȇȊȏ ȏȒȏ ȉ ȗȇȘșȉȕȗȌ. Ȅșȕș ȤțțȌȑș ȘȉȦȎȇȔ Ș 

șȌȓ, Ȟșȕ ȋȏȕȑȘȏȋ ȘȌȗȢ ȉȕȘȘșȇȔȇȉȒȏȉȇȌș ȕȑȗȇȟȌȔȔȢȌ ȉȌȠȌȘșȉȇ ȏ șȇȑȏȓ ȕȈȗȇȎȕȓ ȘȖȕȘȕȈȘșȉȚȌș ȏȜ 

ȕȈȌȘȝȉȌȞȏȉȇȔȏȥ. 
• ǸȖȕȘȕȈȌȔ ȚȔȏȞșȕȍȇșȣ ȈȇȑșȌȗȏȏ.

ǺȊȕȒȣ ȏ ȔȌțșȣ ȘȕȋȌȗȍȇș ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ ȗȇȎȒȏȞȔȢȌ ȘȕȌȋȏȔȌȔȏȦ ȘȌȗȢ. ǼȕșȦ ȔȌțșȣ ȉ ȖȗȕȝȌȘȘȌ 

ȖȌȗȌȗȇȈȕșȑȏ ȞȇȘșȏȞȔȕ ȕȞȏȠȇȌșȘȦ ȕș ȤșȏȜ ȘȕȌȋȏȔȌȔȏȐ,  ȉ ȘȕȘșȇȉȌ șȕȖȒȏȉȇ ȉȘȧ-șȇȑȏ ȕȘșȇȧșȘȦ 

ȕȖȗȌȋȌȒȧȔȔȕȌ ȑȕȒȏȞȌȘșȉȕ ȘȌȗȢ. ǧ ȉ ȔȌȑȕșȕȗȢȜ ȉȏȋȇȜ ȚȊȒȦ ȘȕȋȌȗȍȇȔȏȌ ȘȌȗȢ ȕȘȕȈȌȔȔȕ ȉȢȘȕȑȕ. Ƕȗȏ 

ȘȍȏȊȇȔȏȏ ȤșȏȜ ȉȏȋȕȉ șȕȖȒȏȉȇ Ȕȇ ȤȒȌȑșȗȕȘșȇȔȝȏȦȜ ȏ ȉ ȎȇȉȕȋȘȑȏȜ ȖȌȞȇȜ ȘȕȋȌȗȍȇȠȏȌȘȦ ȉ ȔȏȜ 

ȘȕȌȋȏȔȌȔȏȦ ȘȌȗȢ ȗȌȇȊȏȗȚȥș Ș ȑȏȘȒȕȗȕȋȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȋȏȕȑȘȏȋȇ ȘȌȗȢ (6Oࢧ). ǫȏȕȑȘȏȋ ȘȌȗȢ 

ȦȉȒȦȌșȘȦ șȕȑȘȏȞȔȢȓ ȊȇȎȕȓ, ȖȕȤșȕȓȚ ȉȢȈȗȕȘȢ ȌȊȕ ȉ ȇșȓȕȘțȌȗȚ ȉȢȎȢȉȇȥș ȘȌȗȣȧȎȔȢȌ ȤȑȕȒȕȊȏȞȌȘȑȏȌ 

ȖȗȕȈȒȌȓȢ. ǫȏȕȑȘȏȋ ȘȌȗȢ – ȊȇȎ,  ȖȗȌȋȘșȇȉȒȦȥȠȏȐ ȕȖȇȘȔȕȘșȣ ȋȒȦ ȎȋȕȗȕȉȣȦ ȞȌȒȕȉȌȑȇ. ǩȕȎȋȌȐȘșȉȚȦ Ȕȇ 

ȋȢȜȇșȌȒȣȔȢȌ ȖȚșȏ ȏ ȒȧȊȑȏȌ, ȕȔ ȎȇșȗȚȋȔȦȌș ȖȗȕȝȌȘȘ ȋȢȜȇȔȏȦ. ǴȇȗȦȋȚ Ș Ȥșȏȓ ȋȏȕȑȘȏȋ ȘȌȗȢ, 

ȗȇȘșȉȕȗȦȦȘȣ ȉ ȋȕȍȋȌȉȕȐ ȉȕȋȌ, ȘșȇȔȕȉȏșȘȦ ȖȗȏȞȏȔȕȐ ȕȈȗȇȎȕȉȇȔȏȦ ȑȏȘȒȕșȔȢȜ ȋȕȍȋȌȐ. ǱȏȘȒȕșȔȢȌ 

ȋȕȍȋȏ ȗȇȎȡȌȋȇȥș țȇȘȇȋȢ ȎȋȇȔȏȐ ȏ ȓȌșȇȒȒȏȞȌȘȑȏȌ ȑȕȔȘșȗȚȑȝȏȏ, ȇ șȇȑȍȌ ȔȇȔȕȘȦș ȘȌȗȣȧȎȔȢȐ ȉȗȌȋ 

ȗȢȈȌ, ȕȈȏșȇȥȠȌȐ ȉ ȉȕȋȕȧȓȇȜ, ȏ ȗȇȘșȌȔȏȦȓ Ȕȇ ȘȚȟȌ. ǶȌȗȌȋ ȉȢȈȗȕȘȕȓ ȉ ȇșȓȕȘțȌȗȚ ȋȢȓȕȉȢȜ ȊȇȎȕȉ  

ȖȗȕȉȕȋȏșȘȦ ȖȗȕȝȌȘȘ ȏȜ ȋȌȘȚȒȣțȚȗȏȎȇȝȏȏ. ǵȈȢȞȔȕ ȖȗȕȝȌȘȘ ȋȌȘȚȒȣțȚȗȏȎȇȝȏȏ ȖȗȕȉȕȋȏșȘȦ Ș 

ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ ȖȕȗȕȟȑȕȕȈȗȇȎȔȕȊȕ ȏȎȉȌȘșȔȦȑȇ ȏȒȏ ȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ. ǸȓȌȘȣ ȤșȏȜ ȉȌȠȌȘșȉ 

ȗȇȘȖȢȒȦȌșȘȦ Ȕȇ ȕșȜȕȋȦȠȏȌ ȊȇȎȢ, ȒȏȈȕ ȊȇȎȢ ȕȞȏȠȇȥșȘȦ Ȗȗȏ ȖȗȕȖȚȘȑȇȔȏȏ ȏȜ ȞȌȗȌȎ ȤșȚ ȘȓȌȘȣ. Ƕȗȏ 

ȖȗȏȓȌȔȌȔȏȏ ȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ ȚȒȇȉȒȏȉȇȔȏȌ ȋȏȕȑȘȏȋȇ ȘȌȗȢ ȖȗȕȏȘȜȕȋȏș ȘȕȊȒȇȘȔȕ ȘȒȌȋȚȥȠȌȓȚ 

ȚȗȇȉȔȌȔȏȥ ȜȏȓȏȞȌȘȑȕȐ ȗȌȇȑȝȏȏ�

Ca(OH)ࢧ(șȉ) + 6Oࢧ(Ȋ)  Ca6O₃(șȉ) + HࢧO(ȍ)⟶

ǶȕȒȚȞȌȔȔȢȐ ȘȚȒȣțȏș ȑȇȒȣȝȏȦ ȉ ȋȇȒȣȔȌȐȟȌȓ ȖȕȋȉȌȗȊȇȥș ȉȕȎȋȌȐȘșȉȏȥ ȑȏȘȒȕȗȕȋȇ ȏ ȉȕȋȢ ȏ 

ȖȗȌȉȗȇȠȇȥș ȉ ȊȏȋȗȇșȏȗȕȉȇȔȔȢȐ ȘȚȒȣțȇș ȑȇȒȣȝȏȦ (ȊȏȖȘ), ȑȕșȕȗȢȐ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȗȇȎȒȏȞȔȢȜ ȝȌȒȌȐ.

2Ca6O₃(șȉ) + Oࢧ(Ȋ) + 4HࢧO(ȍ)  2Ca6Oࢩ Ã 2HࢧO(șȉ)⟶

ǫȏȕȑȘȏȋ ȘȌȗȢ ȖȗȏȓȌȔȦȌșȘȦ ȋȒȦ ȘȒȌȋȚȥȠȏȜ ȝȌȒȌȐ�

�ǶȕȒȚȞȌȔȏȌ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ ط

�ǵșȈȌȒȏȉȇȔȏȌ ȝȌȒȒȥȒȕȎȢ Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȟȌȗȘșȏ, ȟȧȒȑȇ ȏ ȈȚȓȇȊȏ ط

�ǸșȌȗȏȒȏȎȇȝȏȦ Ȗȗȏ ȖȗȏȊȕșȕȉȒȌȔȏȏ ȕȜȒȇȋȏșȌȒȣȔȢȜ ȔȇȖȏșȑȕȉ, ȋȍȌȓȕȉ ȏ ȘȚȜȕțȗȚȑșȕȉ ط

.ǶȗȌȋȕșȉȗȇȠȌȔȏȌ ȗȕȘșȇ ȈȇȑșȌȗȏȐ ȏ ȊȗȏȈȑȕȉȕȐ ȖȒȌȘȌȔȏ ط

ǶȗȕȏȎȉȕȋȘșȉȕ ȏ ȖȗȏȓȌȔȌȔȏȌ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ

ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȘȌȗȔȚȥ ȑȏȘȒȕșȚ ȖȕȒȚȞȇȥș ȏȎ ȘȌȗȢ ȉ șȗȏ Șșȇȋȏȏ Ȗȕ ȘȒȌȋȚȥȠȌȐ ȘȜȌȓȌ. Ȅșȕș 

ȘȖȕȘȕȈ ȔȇȎȢȉȇȌșȘȦ ȑȕȔșȇȑșȔȢȓ ȘȖȕȘȕȈȕȓ.

ǶȕȒȚȞȌȔȏȌ�ȋȏȕȑȘȏȋȇ�ȘȌȗȢ���62ࢧ��

Ǵȇ ȤșȕȐ Șșȇȋȏȏ ȘȌȗȇ ȘȍȏȊȇȌșȘȦ ȉ ȘȖȌȝȏȇȒȣȔȕȐ ȖȌȞȏ ȉ ȘȚȜȕȓ ȏ ȕȞȏȠȌȔȔȕȓ ȕș 

ȖȢȒȏ ȉȕȎȋȚȜȌ. Ƕȗȏ Ȥșȕȓ ȘȌȗȇ, ȗȌȇȊȏȗȚȦ Ș ȑȏȘȒȕȗȕȋȕȓ, ȖȗȌȉȗȇȠȇȌșȘȦ ȉ 

ȋȏȕȑȘȏȋ ȘȌȗȢ (6Oࢧ). 

6(șȉ) + O (Ȋ)  6O (Ȋ)2 2⟶

ǱȕȔșȇȑșȔȢȐ�ȖȗȕȝȌȘȘ��ȑȇșȇȒȏșȏȞȌȘȑȕȌ�ȕȑȏȘȒȌȔȏȌ�

Ǵȇ ȤșȕȐ Șșȇȋȏȏ ȋȏȕȑȘȏȋ ȘȌȗȢ ȘȓȌȟȏȉȇȌșȘȦ Ș ȋȕȖȕȒȔȏșȌȒȣȔȢȓ ȑȕȒȏȞȌȘșȉȕȓ 

ȉȕȎȋȚȜȇ ȏ Ȗȗȏ șȌȓȖȌȗȇșȚȗȌ 450�Ǹ ȖȕȘșȚȖȇȌș ȉ ȑȕȔȉȌȗșȌȗ, ȉ ȑȕșȕȗȕȓ 

ȔȇȜȕȋȏșȘȦ ȑȇșȇȒȏȎȇșȕȗ – ȕȑȘȏȋ ȉȇȔȇȋȏȦ(9) (9ࢧOࢪ). ǱȕȔȉȌȗșȌȗ ȘȕȘșȕȏș ȏȎ 

ȔȌȘȑȕȒȣȑȏȜ (ȕȈȢȞȔȕ ȞȌșȢȗȧȜ) ȘȒȕȧȉ ȑȇșȇȒȏȎȇșȕȗȇ. Ƕȗȏ ȤșȏȜ ȚȘȒȕȉȏȦȜ 

ȋȏȕȑȘȏȋ ȘȌȗȢ ȕȑȏȘȒȦȌșȘȦ ȋȕ șȗȏȕȑȘȏȋȇ ȘȌȗȢ (6O₃).

26O (Ȋ) + O (Ȋ)           26O (Ȋ)2 2 3

Ȅșȇ ȗȌȇȑȝȏȦ ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ ȕȈȗȇșȏȓȢȐ ȤȑȎȕșȌȗȓȏȞȌȘȑȏȐ ȖȗȕȝȌȘȘ. 

ǹȌȓȖȌȗȇșȚȗȇ ȉ ȑȕȔȉȌȗșȌȗȌ ȖȕȋȋȌȗȍȏȉȇȌșȘȦ Ȕȇ ȚȗȕȉȔȌ 450�C, Ȟșȕ ȖȕȎȉȕȒȦȌș 

ȗȌȇȑȝȏȏ ȏȋșȏ Ș ȕȖșȏȓȇȒȣȔȕȐ ȘȑȕȗȕȘșȣȥ ȏ ȉȢȘȕȑȏȓ ȉȢȜȕȋȕȓ ȖȗȕȋȚȑșȇ. 

ǶȕȊȒȕȠȌȔȏȌ�șȗȏȕȑȘȏȋȇ�ȘȌȗȢ�ȏ�ȖȕȒȚȞȌȔȏȌ�ȘȌȗȔȕȐ�ȑȏȘȒȕșȢ

ǶȕȒȚȞȌȔȔȢȐ șȗȏȕȑȘȏȋ ȘȌȗȢ ȔȌ ȘȓȌȟȏȉȇȥș ȔȌȖȕȘȗȌȋȘșȉȌȔȔȕ Ș ȉȕȋȕȐ, șȇȑ 

ȑȇȑ Ȗȗȏ ȏȜ ȑȕȔșȇȑșȌ ȖȗȕȏȘȜȕȋȏș ȘȏȒȣȔȕȌ ȗȇȎȕȊȗȌȉȇȔȏȌ, ȇ Ȥșȕ, ȉ Șȉȕȥ 

ȕȞȌȗȌȋȣ, Ȗȗȏȉȕȋȏș ȑ ȕȈȗȇȎȕȉȇȔȏȥ ȕȖȇȘȔȕȊȕ șȚȓȇȔȇ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ. 

ǶȕȤșȕȓȚ ȕȈȗȇȎȚȥȠȏȐȘȦ șȗȏȕȑȘȏȋ ȘȌȗȢ (6O₃) ȗȇȘșȉȕȗȦȥș ȔȌ ȉ ȉȕȋȌ, ȇ ȉ 

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȌ. Ƕȗȏ Ȥșȕȓ șȗȏȕȑȘȏȋ ȘȌȗȢ ȔȇȞȏȔȇȌș 

ȗȌȇȊȏȗȕȉȇșȣ Ș ȉȕȋȕȐ, ȘȕȋȌȗȍȇȠȌȐȘȦ ȉ ȗȇȘșȉȕȗȌ.

6O (Ȋ) + H O(ȍ)  H 6O (ȍ)3 2 2 4⟶

ǶȕȘȒȌ ȖȕȒȔȕȊȕ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȉȕȋȢ Ș ȘȌȗȔȕȐ ȑȏȘȒȕșȕȐ șȗȏȕȑȘȏȋ ȘȌȗȢ 

ȗȇȘșȉȕȗȦȌșȘȦ ȉ ȘȌȗȔȕȐ ȑȏȘȒȕșȌ ȏ ȕȈȗȇȎȚȌș ȋȢȓȦȠȚȥ ȍȏȋȑȕȘșȣ, ȔȇȎȢȉȇȌȓȚȥ 

ȕȒȌȚȓȕȓ (H 6O  Ã n6O ). ǮȇșȌȓ ȕȒȌȚȓ ȕȞȌȔȣ ȓȌȋȒȌȔȔȕ ȋȕȈȇȉȒȦȥș ȉ ȉȕȋȚ ȏ 2 4 3

ȖȌȗȌȓȌȟȏȉȇȥș, ȖȕȒȚȞȇȦ ȉ ȗȌȎȚȒȣșȇșȌ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȚȥ ȘȌȗȔȚȥ ȑȏȘȒȕșȚ.

,�ȘșȇȋȏȦ�

,,�ȘșȇȋȏȦ�

,,,�ȘșȇȋȏȦ�

ǶȗȏȓȌȔȌȔȏȌ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ

ǸȌȗȔȇȦ  ȑȏȘȒȕșȇ – ȕȋȔȕ ȏȎ ȉȇȍȔȌȐȟȏȜ ȜȏȓȏȞȌȘȑȏȜ ȉȌȠȌȘșȉ, ȏȓȌȥȠȏȜ 

ȕȈȟȏȗȔȚȥ ȕȈȒȇȘșȣ ȖȗȕȓȢȟȒȌȔȔȕȊȕ ȖȗȏȓȌȔȌȔȏȦ. ǫȒȦ ȓȔȕȊȏȜ 

ȕșȗȇȘȒȌȐ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȕȔȇ ȘȞȏșȇȌșȘȦ ȕȘȔȕȉȔȢȓ ȘȢȗȣȧȓ ȏ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȝȌȒȕȊȕ ȗȦȋȇ ȖȗȕȋȚȑșȕȉ.                                            

ь ǶȗȏȓȌȔȦȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȚȋȕȈȗȌȔȏȐ, ȉ ȞȇȘșȔȕȘșȏ ȘȚȒȣțȇșȇ 

ȇȓȓȕȔȏȦ.  

ь ǯȘȖȕȒȣȎȚȌșȘȦ ȉ ȏȎȊȕșȕȉȒȌȔȏȏ ȑȗȇȘȦȠȏȜ ȉȌȠȌȘșȉ ȏ ȖȏȊȓȌȔșȕȉ.  

ь ǯȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȉȕȒȕȑȕȔ ȏ ȖȒȇȘșȓȇȘȘ, ȘȖȕȘȕȈȘșȉȚȦ 

ȚȒȚȞȟȌȔȏȥ ȑȇȞȌȘșȉȇ ȤșȏȜ ȓȇșȌȗȏȇȒȕȉ. ǸȌȗȔȇȦ ȑȏȘȒȕșȇ șȇȑȍȌ ȟȏȗȕȑȕ 

ȖȗȏȓȌȔȦȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȓȢȒ ȏ ȓȕȥȠȏȜ ȘȗȌȋȘșȉ.

ь Ȅșȕ ȕȘȔȕȉȔȇȦ ȑȏȘȒȕșȇ, ȏȘȖȕȒȣȎȚȌȓȇȦ ȉ ȇȉșȕȓȕȈȏȒȣȔȢȜ 

ȇȑȑȚȓȚȒȦșȕȗȇȜ, ȘȒȌȋȕȉȇșȌȒȣȔȕ, ȕȔȇ ȏȊȗȇȌș ȉȇȍȔȚȥ ȗȕȒȣ ȋȒȦ ȖȗȕȝȌȘȘȇ 

ȔȇȑȕȖȒȌȔȏȦ ȤȒȌȑșȗȏȞȌȘȑȕȐ ȤȔȌȗȊȏȏ.

5��
ǺȋȕȈȗȌȔȏȦ

ǵȈȗȇȈȕșȑȇ 

ȏ ȕȞȏȘșȑȇ 

ȓȌșȇȒȒȕȉ

1��

7�

6�

2�

25�

ǩȕȒȕȑȔȇ

ǻȕȘțȇșȢ

ǱȗȇȘȏ-

șȌȒȏ

ǫȗȚȊȏȌ 
ȕȈȒȇȘșȏ 
ȖȗȏȓȌ-
ȔȌȔȏȦ

ǩ ǯȔȋȕȔȌȎȏȏ ȖȕȘȒȌ 

ȏȎȉȌȗȍȌȔȏȦ ȉȚȒȑȇȔȇ ȉ ȌȊȕ 

ȑȗȇșȌȗȌ ȖȕȦȉȏȒȕȘȣ ȕȎȌȗȕ 

ȘȌȗȔȕȐ ȑȏȘȒȕșȢ – Ȏȇ ȘȞȧș 

ȋȏȕȑȘȏȋȇ ȘȌȗȢ, 

ȘȕȋȌȗȍȇȠȌȊȕȘȦ ȉ ȘȕȘșȇȉȌ 

ȉȚȒȑȇȔȏȞȌȘȑȏȜ ȊȇȎȕȉ. Ȅșȕ 

ȕȎȌȗȕ ȕȈȗȇȎȕȉȇȒȕȘȣ ȉ 

ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ 

ȉȚȒȑȇȔȏȞȌȘȑȏȜ ȊȇȎȕȉ Ș 

ȋȕȍȋȌȉȕȐ ȏ ȕȎȧȗȔȕȐ ȉȕȋȕȐ.

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,

,,, ȘșȇȋȏȦ�

ȖȕȊȒȕȠȌȔȏȌ 6O3

,, ȘșȇȋȏȦ�
ȑȕȔșȇȑșȔȢȐ ȖȗȕȝȌȘȘ

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ 
ȘȌȗȔȇȦ ȑȏȘȒȕșȇ

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ 
ȘȌȗȔȇȦ ȑȏȘȒȕșȇ

ȕșȜȕȋȦȠȏȌ ȊȇȎȢ

ROHXP

6O3

6O2

6O  + O  → 2 2

ȑȕȔȉȌȗșȌȗ

ȖȕȊȒȕșȏșȌȒȣȔȇȦ ȈȇȟȔȦ

ȕȒȌȚȓ

, ȘșȇȋȏȦ�

ȖȕȒȚȞȌȔȏȌ 6O2

ȘȚȜȕȐ, 
ȕȞȏȠȌȔȔȢȐ  

ȕș ȖȢȒȏ 
ȉȕȎȋȚȜ

ȖȌȞȣ ȋȒȦ ȕȈȍȏȊȇ ȘȌȗȢ
6 + O  → 6O2 2

ȑȇȓȌȗȇ 
ȗȇȎȈȇȉȒȌȔȏȦ

ȘȌȗȇ
ȉȕȎȋȚȜ

9 O2 5

9 O2 5

9 O2 5

9 O2 5
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• ǵȈȒȇȋȇȌș ȕșȈȌȒȏȉȇȥȠȏȓ ȤțțȌȑșȕȓ ȉ ȖȗȏȘȚșȘșȉȏȏ ȉȒȇȊȏ ȏȒȏ ȉ ȗȇȘșȉȕȗȌ. Ȅșȕș ȤțțȌȑș ȘȉȦȎȇȔ Ș 

șȌȓ, Ȟșȕ ȋȏȕȑȘȏȋ ȘȌȗȢ ȉȕȘȘșȇȔȇȉȒȏȉȇȌș ȕȑȗȇȟȌȔȔȢȌ ȉȌȠȌȘșȉȇ ȏ șȇȑȏȓ ȕȈȗȇȎȕȓ ȘȖȕȘȕȈȘșȉȚȌș ȏȜ 

ȕȈȌȘȝȉȌȞȏȉȇȔȏȥ. 
• ǸȖȕȘȕȈȌȔ ȚȔȏȞșȕȍȇșȣ ȈȇȑșȌȗȏȏ.

ǺȊȕȒȣ ȏ ȔȌțșȣ ȘȕȋȌȗȍȇș ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ ȗȇȎȒȏȞȔȢȌ ȘȕȌȋȏȔȌȔȏȦ ȘȌȗȢ. ǼȕșȦ ȔȌțșȣ ȉ ȖȗȕȝȌȘȘȌ 

ȖȌȗȌȗȇȈȕșȑȏ ȞȇȘșȏȞȔȕ ȕȞȏȠȇȌșȘȦ ȕș ȤșȏȜ ȘȕȌȋȏȔȌȔȏȐ,  ȉ ȘȕȘșȇȉȌ șȕȖȒȏȉȇ ȉȘȧ-șȇȑȏ ȕȘșȇȧșȘȦ 

ȕȖȗȌȋȌȒȧȔȔȕȌ ȑȕȒȏȞȌȘșȉȕ ȘȌȗȢ. ǧ ȉ ȔȌȑȕșȕȗȢȜ ȉȏȋȇȜ ȚȊȒȦ ȘȕȋȌȗȍȇȔȏȌ ȘȌȗȢ ȕȘȕȈȌȔȔȕ ȉȢȘȕȑȕ. Ƕȗȏ 

ȘȍȏȊȇȔȏȏ ȤșȏȜ ȉȏȋȕȉ șȕȖȒȏȉȇ Ȕȇ ȤȒȌȑșȗȕȘșȇȔȝȏȦȜ ȏ ȉ ȎȇȉȕȋȘȑȏȜ ȖȌȞȇȜ ȘȕȋȌȗȍȇȠȏȌȘȦ ȉ ȔȏȜ 

ȘȕȌȋȏȔȌȔȏȦ ȘȌȗȢ ȗȌȇȊȏȗȚȥș Ș ȑȏȘȒȕȗȕȋȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȋȏȕȑȘȏȋȇ ȘȌȗȢ (6Oࢧ). ǫȏȕȑȘȏȋ ȘȌȗȢ 

ȦȉȒȦȌșȘȦ șȕȑȘȏȞȔȢȓ ȊȇȎȕȓ, ȖȕȤșȕȓȚ ȉȢȈȗȕȘȢ ȌȊȕ ȉ ȇșȓȕȘțȌȗȚ ȉȢȎȢȉȇȥș ȘȌȗȣȧȎȔȢȌ ȤȑȕȒȕȊȏȞȌȘȑȏȌ 

ȖȗȕȈȒȌȓȢ. ǫȏȕȑȘȏȋ ȘȌȗȢ – ȊȇȎ,  ȖȗȌȋȘșȇȉȒȦȥȠȏȐ ȕȖȇȘȔȕȘșȣ ȋȒȦ ȎȋȕȗȕȉȣȦ ȞȌȒȕȉȌȑȇ. ǩȕȎȋȌȐȘșȉȚȦ Ȕȇ 

ȋȢȜȇșȌȒȣȔȢȌ ȖȚșȏ ȏ ȒȧȊȑȏȌ, ȕȔ ȎȇșȗȚȋȔȦȌș ȖȗȕȝȌȘȘ ȋȢȜȇȔȏȦ. ǴȇȗȦȋȚ Ș Ȥșȏȓ ȋȏȕȑȘȏȋ ȘȌȗȢ, 

ȗȇȘșȉȕȗȦȦȘȣ ȉ ȋȕȍȋȌȉȕȐ ȉȕȋȌ, ȘșȇȔȕȉȏșȘȦ ȖȗȏȞȏȔȕȐ ȕȈȗȇȎȕȉȇȔȏȦ ȑȏȘȒȕșȔȢȜ ȋȕȍȋȌȐ. ǱȏȘȒȕșȔȢȌ 

ȋȕȍȋȏ ȗȇȎȡȌȋȇȥș țȇȘȇȋȢ ȎȋȇȔȏȐ ȏ ȓȌșȇȒȒȏȞȌȘȑȏȌ ȑȕȔȘșȗȚȑȝȏȏ, ȇ șȇȑȍȌ ȔȇȔȕȘȦș ȘȌȗȣȧȎȔȢȐ ȉȗȌȋ 

ȗȢȈȌ, ȕȈȏșȇȥȠȌȐ ȉ ȉȕȋȕȧȓȇȜ, ȏ ȗȇȘșȌȔȏȦȓ Ȕȇ ȘȚȟȌ. ǶȌȗȌȋ ȉȢȈȗȕȘȕȓ ȉ ȇșȓȕȘțȌȗȚ ȋȢȓȕȉȢȜ ȊȇȎȕȉ  

ȖȗȕȉȕȋȏșȘȦ ȖȗȕȝȌȘȘ ȏȜ ȋȌȘȚȒȣțȚȗȏȎȇȝȏȏ. ǵȈȢȞȔȕ ȖȗȕȝȌȘȘ ȋȌȘȚȒȣțȚȗȏȎȇȝȏȏ ȖȗȕȉȕȋȏșȘȦ Ș 

ȏȘȖȕȒȣȎȕȉȇȔȏȌȓ ȖȕȗȕȟȑȕȕȈȗȇȎȔȕȊȕ ȏȎȉȌȘșȔȦȑȇ ȏȒȏ ȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ. ǸȓȌȘȣ ȤșȏȜ ȉȌȠȌȘșȉ 

ȗȇȘȖȢȒȦȌșȘȦ Ȕȇ ȕșȜȕȋȦȠȏȌ ȊȇȎȢ, ȒȏȈȕ ȊȇȎȢ ȕȞȏȠȇȥșȘȦ Ȗȗȏ ȖȗȕȖȚȘȑȇȔȏȏ ȏȜ ȞȌȗȌȎ ȤșȚ ȘȓȌȘȣ. Ƕȗȏ 

ȖȗȏȓȌȔȌȔȏȏ ȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ ȚȒȇȉȒȏȉȇȔȏȌ ȋȏȕȑȘȏȋȇ ȘȌȗȢ ȖȗȕȏȘȜȕȋȏș ȘȕȊȒȇȘȔȕ ȘȒȌȋȚȥȠȌȓȚ 

ȚȗȇȉȔȌȔȏȥ ȜȏȓȏȞȌȘȑȕȐ ȗȌȇȑȝȏȏ�

Ca(OH)ࢧ(șȉ) + 6Oࢧ(Ȋ)  Ca6O₃(șȉ) + HࢧO(ȍ)⟶

ǶȕȒȚȞȌȔȔȢȐ ȘȚȒȣțȏș ȑȇȒȣȝȏȦ ȉ ȋȇȒȣȔȌȐȟȌȓ ȖȕȋȉȌȗȊȇȥș ȉȕȎȋȌȐȘșȉȏȥ ȑȏȘȒȕȗȕȋȇ ȏ ȉȕȋȢ ȏ 

ȖȗȌȉȗȇȠȇȥș ȉ ȊȏȋȗȇșȏȗȕȉȇȔȔȢȐ ȘȚȒȣțȇș ȑȇȒȣȝȏȦ (ȊȏȖȘ), ȑȕșȕȗȢȐ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȗȇȎȒȏȞȔȢȜ ȝȌȒȌȐ.

2Ca6O₃(șȉ) + Oࢧ(Ȋ) + 4HࢧO(ȍ)  2Ca6Oࢩ Ã 2HࢧO(șȉ)⟶

ǫȏȕȑȘȏȋ ȘȌȗȢ ȖȗȏȓȌȔȦȌșȘȦ ȋȒȦ ȘȒȌȋȚȥȠȏȜ ȝȌȒȌȐ�

�ǶȕȒȚȞȌȔȏȌ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ ط

�ǵșȈȌȒȏȉȇȔȏȌ ȝȌȒȒȥȒȕȎȢ Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȟȌȗȘșȏ, ȟȧȒȑȇ ȏ ȈȚȓȇȊȏ ط

�ǸșȌȗȏȒȏȎȇȝȏȦ Ȗȗȏ ȖȗȏȊȕșȕȉȒȌȔȏȏ ȕȜȒȇȋȏșȌȒȣȔȢȜ ȔȇȖȏșȑȕȉ, ȋȍȌȓȕȉ ȏ ȘȚȜȕțȗȚȑșȕȉ ط

.ǶȗȌȋȕșȉȗȇȠȌȔȏȌ ȗȕȘșȇ ȈȇȑșȌȗȏȐ ȏ ȊȗȏȈȑȕȉȕȐ ȖȒȌȘȌȔȏ ط

ǶȗȕȏȎȉȕȋȘșȉȕ ȏ ȖȗȏȓȌȔȌȔȏȌ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ

ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȘȌȗȔȚȥ ȑȏȘȒȕșȚ ȖȕȒȚȞȇȥș ȏȎ ȘȌȗȢ ȉ șȗȏ Șșȇȋȏȏ Ȗȕ ȘȒȌȋȚȥȠȌȐ ȘȜȌȓȌ. Ȅșȕș 

ȘȖȕȘȕȈ ȔȇȎȢȉȇȌșȘȦ ȑȕȔșȇȑșȔȢȓ ȘȖȕȘȕȈȕȓ.

ǶȕȒȚȞȌȔȏȌ�ȋȏȕȑȘȏȋȇ�ȘȌȗȢ���62ࢧ��

Ǵȇ ȤșȕȐ Șșȇȋȏȏ ȘȌȗȇ ȘȍȏȊȇȌșȘȦ ȉ ȘȖȌȝȏȇȒȣȔȕȐ ȖȌȞȏ ȉ ȘȚȜȕȓ ȏ ȕȞȏȠȌȔȔȕȓ ȕș 

ȖȢȒȏ ȉȕȎȋȚȜȌ. Ƕȗȏ Ȥșȕȓ ȘȌȗȇ, ȗȌȇȊȏȗȚȦ Ș ȑȏȘȒȕȗȕȋȕȓ, ȖȗȌȉȗȇȠȇȌșȘȦ ȉ 

ȋȏȕȑȘȏȋ ȘȌȗȢ (6Oࢧ). 

6(șȉ) + O (Ȋ)  6O (Ȋ)2 2⟶

ǱȕȔșȇȑșȔȢȐ�ȖȗȕȝȌȘȘ��ȑȇșȇȒȏșȏȞȌȘȑȕȌ�ȕȑȏȘȒȌȔȏȌ�

Ǵȇ ȤșȕȐ Șșȇȋȏȏ ȋȏȕȑȘȏȋ ȘȌȗȢ ȘȓȌȟȏȉȇȌșȘȦ Ș ȋȕȖȕȒȔȏșȌȒȣȔȢȓ ȑȕȒȏȞȌȘșȉȕȓ 

ȉȕȎȋȚȜȇ ȏ Ȗȗȏ șȌȓȖȌȗȇșȚȗȌ 450�Ǹ ȖȕȘșȚȖȇȌș ȉ ȑȕȔȉȌȗșȌȗ, ȉ ȑȕșȕȗȕȓ 

ȔȇȜȕȋȏșȘȦ ȑȇșȇȒȏȎȇșȕȗ – ȕȑȘȏȋ ȉȇȔȇȋȏȦ(9) (9ࢧOࢪ). ǱȕȔȉȌȗșȌȗ ȘȕȘșȕȏș ȏȎ 

ȔȌȘȑȕȒȣȑȏȜ (ȕȈȢȞȔȕ ȞȌșȢȗȧȜ) ȘȒȕȧȉ ȑȇșȇȒȏȎȇșȕȗȇ. Ƕȗȏ ȤșȏȜ ȚȘȒȕȉȏȦȜ 

ȋȏȕȑȘȏȋ ȘȌȗȢ ȕȑȏȘȒȦȌșȘȦ ȋȕ șȗȏȕȑȘȏȋȇ ȘȌȗȢ (6O₃).

26O (Ȋ) + O (Ȋ)           26O (Ȋ)2 2 3

Ȅșȇ ȗȌȇȑȝȏȦ ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ ȕȈȗȇșȏȓȢȐ ȤȑȎȕșȌȗȓȏȞȌȘȑȏȐ ȖȗȕȝȌȘȘ. 

ǹȌȓȖȌȗȇșȚȗȇ ȉ ȑȕȔȉȌȗșȌȗȌ ȖȕȋȋȌȗȍȏȉȇȌșȘȦ Ȕȇ ȚȗȕȉȔȌ 450�C, Ȟșȕ ȖȕȎȉȕȒȦȌș 

ȗȌȇȑȝȏȏ ȏȋșȏ Ș ȕȖșȏȓȇȒȣȔȕȐ ȘȑȕȗȕȘșȣȥ ȏ ȉȢȘȕȑȏȓ ȉȢȜȕȋȕȓ ȖȗȕȋȚȑșȇ. 

ǶȕȊȒȕȠȌȔȏȌ�șȗȏȕȑȘȏȋȇ�ȘȌȗȢ�ȏ�ȖȕȒȚȞȌȔȏȌ�ȘȌȗȔȕȐ�ȑȏȘȒȕșȢ

ǶȕȒȚȞȌȔȔȢȐ șȗȏȕȑȘȏȋ ȘȌȗȢ ȔȌ ȘȓȌȟȏȉȇȥș ȔȌȖȕȘȗȌȋȘșȉȌȔȔȕ Ș ȉȕȋȕȐ, șȇȑ 

ȑȇȑ Ȗȗȏ ȏȜ ȑȕȔșȇȑșȌ ȖȗȕȏȘȜȕȋȏș ȘȏȒȣȔȕȌ ȗȇȎȕȊȗȌȉȇȔȏȌ, ȇ Ȥșȕ, ȉ Șȉȕȥ 

ȕȞȌȗȌȋȣ, Ȗȗȏȉȕȋȏș ȑ ȕȈȗȇȎȕȉȇȔȏȥ ȕȖȇȘȔȕȊȕ șȚȓȇȔȇ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ. 

ǶȕȤșȕȓȚ ȕȈȗȇȎȚȥȠȏȐȘȦ șȗȏȕȑȘȏȋ ȘȌȗȢ (6O₃) ȗȇȘșȉȕȗȦȥș ȔȌ ȉ ȉȕȋȌ, ȇ ȉ 

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȌ. Ƕȗȏ Ȥșȕȓ șȗȏȕȑȘȏȋ ȘȌȗȢ ȔȇȞȏȔȇȌș 

ȗȌȇȊȏȗȕȉȇșȣ Ș ȉȕȋȕȐ, ȘȕȋȌȗȍȇȠȌȐȘȦ ȉ ȗȇȘșȉȕȗȌ.

6O (Ȋ) + H O(ȍ)  H 6O (ȍ)3 2 2 4⟶

ǶȕȘȒȌ ȖȕȒȔȕȊȕ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȉȕȋȢ Ș ȘȌȗȔȕȐ ȑȏȘȒȕșȕȐ șȗȏȕȑȘȏȋ ȘȌȗȢ 

ȗȇȘșȉȕȗȦȌșȘȦ ȉ ȘȌȗȔȕȐ ȑȏȘȒȕșȌ ȏ ȕȈȗȇȎȚȌș ȋȢȓȦȠȚȥ ȍȏȋȑȕȘșȣ, ȔȇȎȢȉȇȌȓȚȥ 

ȕȒȌȚȓȕȓ (H 6O  Ã n6O ). ǮȇșȌȓ ȕȒȌȚȓ ȕȞȌȔȣ ȓȌȋȒȌȔȔȕ ȋȕȈȇȉȒȦȥș ȉ ȉȕȋȚ ȏ 2 4 3

ȖȌȗȌȓȌȟȏȉȇȥș, ȖȕȒȚȞȇȦ ȉ ȗȌȎȚȒȣșȇșȌ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȚȥ ȘȌȗȔȚȥ ȑȏȘȒȕșȚ.

,�ȘșȇȋȏȦ�

,,�ȘșȇȋȏȦ�

,,,�ȘșȇȋȏȦ�

ǶȗȏȓȌȔȌȔȏȌ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ

ǸȌȗȔȇȦ  ȑȏȘȒȕșȇ – ȕȋȔȕ ȏȎ ȉȇȍȔȌȐȟȏȜ ȜȏȓȏȞȌȘȑȏȜ ȉȌȠȌȘșȉ, ȏȓȌȥȠȏȜ 

ȕȈȟȏȗȔȚȥ ȕȈȒȇȘșȣ ȖȗȕȓȢȟȒȌȔȔȕȊȕ ȖȗȏȓȌȔȌȔȏȦ. ǫȒȦ ȓȔȕȊȏȜ 

ȕșȗȇȘȒȌȐ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȕȔȇ ȘȞȏșȇȌșȘȦ ȕȘȔȕȉȔȢȓ ȘȢȗȣȧȓ ȏ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȝȌȒȕȊȕ ȗȦȋȇ ȖȗȕȋȚȑșȕȉ.                                            

ь ǶȗȏȓȌȔȦȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȚȋȕȈȗȌȔȏȐ, ȉ ȞȇȘșȔȕȘșȏ ȘȚȒȣțȇșȇ 

ȇȓȓȕȔȏȦ.  

ь ǯȘȖȕȒȣȎȚȌșȘȦ ȉ ȏȎȊȕșȕȉȒȌȔȏȏ ȑȗȇȘȦȠȏȜ ȉȌȠȌȘșȉ ȏ ȖȏȊȓȌȔșȕȉ.  

ь ǯȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȉȕȒȕȑȕȔ ȏ ȖȒȇȘșȓȇȘȘ, ȘȖȕȘȕȈȘșȉȚȦ 

ȚȒȚȞȟȌȔȏȥ ȑȇȞȌȘșȉȇ ȤșȏȜ ȓȇșȌȗȏȇȒȕȉ. ǸȌȗȔȇȦ ȑȏȘȒȕșȇ șȇȑȍȌ ȟȏȗȕȑȕ 

ȖȗȏȓȌȔȦȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȓȢȒ ȏ ȓȕȥȠȏȜ ȘȗȌȋȘșȉ.

ь Ȅșȕ ȕȘȔȕȉȔȇȦ ȑȏȘȒȕșȇ, ȏȘȖȕȒȣȎȚȌȓȇȦ ȉ ȇȉșȕȓȕȈȏȒȣȔȢȜ 

ȇȑȑȚȓȚȒȦșȕȗȇȜ, ȘȒȌȋȕȉȇșȌȒȣȔȕ, ȕȔȇ ȏȊȗȇȌș ȉȇȍȔȚȥ ȗȕȒȣ ȋȒȦ ȖȗȕȝȌȘȘȇ 

ȔȇȑȕȖȒȌȔȏȦ ȤȒȌȑșȗȏȞȌȘȑȕȐ ȤȔȌȗȊȏȏ.

5��
ǺȋȕȈȗȌȔȏȦ

ǵȈȗȇȈȕșȑȇ 

ȏ ȕȞȏȘșȑȇ 

ȓȌșȇȒȒȕȉ

1��

7�

6�

2�

25�

ǩȕȒȕȑȔȇ

ǻȕȘțȇșȢ

ǱȗȇȘȏ-

șȌȒȏ

ǫȗȚȊȏȌ 
ȕȈȒȇȘșȏ 
ȖȗȏȓȌ-
ȔȌȔȏȦ

ǩ ǯȔȋȕȔȌȎȏȏ ȖȕȘȒȌ 

ȏȎȉȌȗȍȌȔȏȦ ȉȚȒȑȇȔȇ ȉ ȌȊȕ 

ȑȗȇșȌȗȌ ȖȕȦȉȏȒȕȘȣ ȕȎȌȗȕ 

ȘȌȗȔȕȐ ȑȏȘȒȕșȢ – Ȏȇ ȘȞȧș 

ȋȏȕȑȘȏȋȇ ȘȌȗȢ, 

ȘȕȋȌȗȍȇȠȌȊȕȘȦ ȉ ȘȕȘșȇȉȌ 

ȉȚȒȑȇȔȏȞȌȘȑȏȜ ȊȇȎȕȉ. Ȅșȕ 

ȕȎȌȗȕ ȕȈȗȇȎȕȉȇȒȕȘȣ ȉ 

ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ 

ȉȚȒȑȇȔȏȞȌȘȑȏȜ ȊȇȎȕȉ Ș 

ȋȕȍȋȌȉȕȐ ȏ ȕȎȧȗȔȕȐ ȉȕȋȕȐ.

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,

,,, ȘșȇȋȏȦ�

ȖȕȊȒȕȠȌȔȏȌ 6O3

,, ȘșȇȋȏȦ�
ȑȕȔșȇȑșȔȢȐ ȖȗȕȝȌȘȘ

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ 
ȘȌȗȔȇȦ ȑȏȘȒȕșȇ

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ 
ȘȌȗȔȇȦ ȑȏȘȒȕșȇ

ȕșȜȕȋȦȠȏȌ ȊȇȎȢ

ROHXP

6O3

6O2

6O  + O  → 2 2

ȑȕȔȉȌȗșȌȗ

ȖȕȊȒȕșȏșȌȒȣȔȇȦ ȈȇȟȔȦ

ȕȒȌȚȓ

, ȘșȇȋȏȦ�

ȖȕȒȚȞȌȔȏȌ 6O2

ȘȚȜȕȐ, 
ȕȞȏȠȌȔȔȢȐ  

ȕș ȖȢȒȏ 
ȉȕȎȋȚȜ

ȖȌȞȣ ȋȒȦ ȕȈȍȏȊȇ ȘȌȗȢ
6 + O  → 6O2 2

ȑȇȓȌȗȇ 
ȗȇȎȈȇȉȒȌȔȏȦ

ȘȌȗȇ
ȉȕȎȋȚȜ

9 O2 5

9 O2 5

9 O2 5

9 O2 5



Ȅșȇ șȇȈȒȏȞȑȇ Ȕȇ ȗȌȎȌȗȉȚȇȗȇȜ Ș 

ȘȌȗȔȕȐ ȑȏȘȒȕșȕȐ ȖȗȌȋȚȖȗȌȍȋȇȌș ȕȈ 

ȕȖȇȘȔȕȘșȏ.

H O2

ǸȌȗȔȇȦ 
ȑȏȘȒȕșȇ

H O2

ǸȌȗȔȇȦ 

ȑȏȘȒȕșȇ

ǷȇȎȈȇȉȒȌȔȔȇȦ ȏ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ ȑȏȘȒȕșȇ

ǵȈȘȚȋȏșȌ�

1.  Ǵȇ Ȟșȕ ȚȑȇȎȢȉȇȌș ȖȕȞȌȗȔȌȔȏȌ ȘȇȜȇȗȇ"

2.  ǶȕȞȌȓȚ ȞȧȗȔȇȦ ȓȇȘȘȇ ȖȕȋȔȏȓȇȌșȘȦ ȏȎ ȘșȇȑȇȔȇ ȉȉȌȗȜ"

3.  ǩ Ȟȧȓ ȎȇȑȒȥȞȇȌșȘȦ ȜȏȓȏȞȌȘȑȇȦ ȘȚȠȔȕȘșȣ ȤșȕȊȕ ȖȗȕȝȌȘȘȇ"

Ǳȇȑ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ ȑȏȘȒȕșȇ ȋȌȐȘșȉȚȌș Ȕȇ ȘȇȜȇȗ"
ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȘȇȜȇȗȔȇȦ ȖȚȋȗȇ (C H O ), ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ 12 22 11

ȑȏȘȒȕșȇ (H 6O ), ȜȏȓȏȞȌȘȑȏȐ ȘșȇȑȇȔ, ȘșȌȑȒȦȔȔȇȦ șȗȚȈȑȇ, ȖȏȖȌșȑȇ, ȒȏȘș 2 4

ȈȌȒȕȐ ȈȚȓȇȊȏ (ȋȒȦ țȕȔȇ), ȎȇȠȏșȔȢȌ ȕȞȑȏ ȏ ȖȌȗȞȇșȑȏ.

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǩȘȢȖȣșȌ ȘȇȜȇȗȔȚȥ ȖȚȋȗȚ ȉ ȘșȇȑȇȔ ȖȗȏȓȌȗȔȕ Ȕȇ 1�3 ȌȊȕ ȕȈȡȧȓȇ. 

ǫȕȈȇȉȣșȌ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȉȕȋȢ ȑ ȘȇȜȇȗȚ ȉ ȘșȇȑȇȔȌ (ȖȗȏȘȚșȘșȉȏȌ ȉȒȇȊȏ 

ȚȘȑȕȗȦȌș ȖȗȕȉȕȋȏȓȚȥ ȗȌȇȑȝȏȥ).

ǿȇȊ 2. ǸȕȈȒȥȋȇȦ ȕȘșȕȗȕȍȔȕȘșȣ,  ȋȕȈȇȉȣșȌ ȉ ȘșȇȑȇȔ 10–15 ȓȒ 

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ ȏ ȈȢȘșȗȕ ȖȌȗȌȓȌȟȇȐșȌ.

ǿȇȊ 3. ǷȇȎȓȌȘșȏșȌ ȘșȇȑȇȔ ȖȌȗȌȋ ȒȏȘșȕȓ ȈȌȒȕȐ  ȈȚȓȇȊȏ ȏ ȖȕȋȕȍȋȏșȌ ȔȌȘȑȕȒȣȑȕ ȘȌȑȚȔȋ.

ǿȇȊ 4. ǴȇȈȒȥȋȇȐșȌ, ȑȇȑ ȘȇȜȇȗ șȌȓȔȌȌș ȏ, ȖȌȔȦȘȣ, ȖȕȋȔȏȓȇȌșȘȦ Ȕȇȋ ȘșȇȑȇȔȕȓ ȉ ȉȏȋȌ ȞȧȗȔȕȊȕ ȘșȕȒȈȇ.

Проверьте полученные знания

1. ǺȑȇȍȏșȌ șȗȏ ȕȘȔȕȉȔȢȜ ȏȘșȕȞȔȏȑȇ ȘȌȗȢ ȉ ȎȌȓȔȕȐ ȑȕȗȌ.

2. ǸȌȗȇ ȏȓȌȌș ȕșȔȕȘȏșȌȒȣȔȕ ȔȏȎȑȚȥ șȌȓȖȌȗȇșȚȗȚ ȖȒȇȉȒȌȔȏȦ. Ǳȇȑȕȉȇ ȖȗȏȞȏȔȇ ȤșȕȊȕ ȘȉȕȐȘșȉȇ"

3. ǱȇȑȏȌ ȘȚȠȌȘșȉȚȥș ȇȒȒȕșȗȕȖȔȢȌ ȉȏȋȕȏȎȓȌȔȌȔȏȦ ȘȌȗȢ"

4. ǱȇȑȏȌ ȖȗȕȈȒȌȓȢ ȘȕȎȋȇȥș ȉȢȈȗȕȘȢ ȉ ȉȕȎȋȚȜ ȋȏȕȑȘȏȋȇ ȘȌȗȢ"

5. ǫȒȦ ȖȗȕȝȌȘȘȇ ȖȕȒȚȞȌȔȏȦ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ ȚȑȇȍȏșȌ�

a. ȔȇȎȉȇȔȏȌ ȖȗȕȝȌȘȘȇ

E. ȘȢȗȣȧ

F. ȑȇșȇȒȏȎȇșȕȗ

Примените полученные знания

, ȖȗȕȈȏȗȑȇ� ȕȑȘȏȋ ȓȌȋȏ(,,)                

,, ȖȗȕȈȏȗȑȇ� ȓȇȊȔȏȐ                        

,,, ȖȗȕȈȏȗȑȇ� ȊȏȋȗȕȑȘȏȋ ȑȇȒȣȝȏȦ   

,9 ȖȗȕȈȏȗȑȇ� ȑȇȗȈȕȔȇș ȔȇșȗȏȦ    

ȇ. ǩ ȑȇȑȏȜ ȖȗȕȈȏȗȑȇȜ ȈȚȋȌș ȔȇȈȒȥȋȇșȣȘȦ ȉȘȖȌȔȏȉȇȔȏȌ 

(ȉȢȋȌȒȌȔȏȌ ȊȇȎȇ)"                                                                          

E. ǩ ȑȇȑȕȐ ȖȗȕȈȏȗȑȌ ȕȈȗȇȎȚȌșȘȦ ȕȑȗȇȟȌȔȔȢȐ ȗȇȘșȉȕȗ"

F. ǩ ȑȇȑȏȜ ȖȗȕȈȏȗȑȇȜ ȖȗȕȏȘȜȕȋȏș ȗȌȇȑȝȏȦ 

ȔȌȐșȗȇȒȏȎȇȝȏȏ"        

G. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȦ ȗȌȇȑȝȏȐ ȏ ȗȇȘȘșȇȉȣșȌ 

ȑȕȤțțȏȝȏȌȔșȢ.

e. ǴȇȖȏȟȏșȌ ȔȇȎȉȇȔȏȦ ȘȕȒȌȐ, ȖȕȒȚȞȌȔȔȢȜ ȉ ȗȌȎȚȒȣșȇșȌ 

ȗȌȇȑȝȏȐ.

1. ǷȇȎȈȇȉȒȌȔȔȚȥ ȘȌȗȔȚȥ ȑȏȘȒȕșȚ ȋȕȈȇȉȒȦȥș ȉ ȘȒȌȋȚȥȠȏȌ ȖȗȕȈȏȗȑȏ Ș ȉȌȠȌȘșȉȇȓȏ, ȔȇȜȕȋȦȠȏȓȏȘȦ 

ȉ ȖȕȗȕȟȑȕȕȈȗȇȎȔȕȓ ȘȕȘșȕȦȔȏȏ�

2. ǷȌȇȑȝȏȦ ȓȌȍȋȚ ȋȏȕȑȘȏȋȕȓ ȘȌȗȢ ȏ ȑȏȘȒȕȗȕȋȕȓ – ȕȈȗȇșȏȓȇȦ ȗȌȇȑȝȏȦ.

a. Ǿșȕ Ȥșȕ ȕȎȔȇȞȇȌș"

E. ǵȈȡȦȘȔȏșȌ ȖȗȏȞȏȔȚ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȑȇșȇȒȏȎȇșȕȗȇ ȉ ȤșȕȐ ȗȌȇȑȝȏȏ.

F. Ƕȗȏ 500�C ȑȇșȇȒȏȎȇșȕȗ ȕȈȌȘȖȌȞȏȉȇȌș ȕȈȗȇȎȕȉȇȔȏȌ șȗȏȕȑȘȏȋȇ ȘȌȗȢ Ș ȈȕȒȣȟȌȐ ȘȑȕȗȕȘșȣȥ. 

ǩ șȇȑȕȓ ȘȒȚȞȇȌ, ȖȕȞȌȓȚ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȔȌ ȖȗȕȉȕȋȦș ȤșȚ ȗȌȇȑȝȏȥ Ȗȗȏ 500�C"

ь ǱȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ ȑȏȘȒȕșȇ – ȞȗȌȎȉȢȞȇȐȔȕ ȕȖȇȘȔȕȌ 

ȉȌȠȌȘșȉȕ� Ȗȗȏ ȗȇȈȕșȌ Ș ȔȌȐ ȔȌȕȈȜȕȋȏȓȕ ȘȕȈȒȥȋȇșȣ ȕȘȕȈȢȌ 

ȓȌȗȢ ȖȗȌȋȕȘșȕȗȕȍȔȕȘșȏ.

ь Ȅșȇ ȑȏȘȒȕșȇ ȊȏȊȗȕȘȑȕȖȏȞȔȇ ȏ ȕȑȇȎȢȉȇȌș ȘȏȒȣȔȕȌ 

ȉȕȋȕȖȕȊȒȕȠȇȥȠȌȌ  ȋȌȐȘșȉȏȌ. ǨȚȋȚȞȏ ȘȏȒȣȔȢȓ 

ȉȕȋȕȕșȔȏȓȇȥȠȏȓ ȉȌȠȌȘșȉȕȓ, ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ 

ȑȏȘȒȕșȇ ȕșȋȌȒȦȌș ȇșȕȓȢ ȉȕȋȕȗȕȋȇ ȏ ȑȏȘȒȕȗȕȋȇ ȕș ȋȗȚȊȏȜ 

ȉȌȠȌȘșȉ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȉȕȋȢ. ǴȇȖȗȏȓȌȗ, Ȗȗȏ ȋȕȈȇȉȒȌȔȏȏ 

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ ȑ ȘȇȜȇȗȚ (ȘȇȜȇȗȕȎȌ, 

CࢧࢦHࢧࢧOࢦࢦ) ȖȗȕȏȘȜȕȋȏș ȌȊȕ ȕȈȚȊȒȏȉȇȔȏȌ ȑȏȘȒȕșȕȐ.

ǩ ȒȇȈȕȗȇșȕȗȏȏ ȗȇȎȈȇȉȒȌȔȔȚȥ ȘȌȗȔȚȥ ȑȏȘȒȕșȚ ȖȕȒȚȞȇȥș, 

ȕȘșȕȗȕȍȔȕ ȔȇȒȏȉȇȦ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȚȥ ȘȌȗȔȚȥ ȑȏȘȒȕșȚ ȉ 

ȉȕȋȚ. ǸȓȌȟȏȉȇșȣ ȉ ȕȈȗȇșȔȕȓ ȖȕȗȦȋȑȌ ȔȌȒȣȎȦ, șȇȑ ȑȇȑ ȉ 

ȖȗȕȝȌȘȘȌ ȘȓȌȟȏȉȇȔȏȦ ȉȢȋȌȒȦȌșȘȦ ȓȔȕȊȕ șȌȖȒȕșȢ ȏ ȑȏȘȒȕșȇ 

ȓȕȍȌș ȚȔȕȘȏșȣȘȦ Ȗȇȗȇȓȏ ȎȇȑȏȖȌȉȟȌȐ ȉȕȋȢ, șȕ ȌȘșȣ 

ȗȇȎȈȗȢȎȊȏȉȇșȣȘȦ, ȉȢȎȢȉȇȦ ȕȍȕȊȏ.

ǷȇȎȈȇȉȒȌȔȔȇȦ ȘȌȗȔȇȦ ȑȏȘȒȕșȇ ȉȘșȚȖȇȌș ȉ ȗȌȇȑȝȏȏ, ȜȇȗȇȑșȌȗȔȢȌ 

ȋȒȦ ȑȏȘȒȕș�

1. ǱȏȘȒȕșȇ + ȓȌșȇȒȒ  ȘȕȒȣ + ȉȕȋȕȗȕȋ⟶

H 6O (ȗ-ȗ) + )e(șȉ)  )e6O (ȗ-ȗ) + H (Ȋ)2 4 4 2⟶
ǶȗȏȊȕșȕȉȒȌȔȏȌ ȗȇȎȈȇȉȒȌȔȔȕȐ 

ȘȌȗȔȕȐ ȑȏȘȒȕșȢ.
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2. ǱȏȘȒȕșȇ + ȕȑȘȏȋ ȏȒȏ ȊȏȋȗȕȑȘȏȋ ȓȌșȇȒȒȇ  ȘȕȒȣ + ȉȕȋȇ⟶

H 6O (ȗ-ȗ) + CXO(șȉ)  CX6O (ȗ-ȗ) + H O(ȍ)2 4 4 2⟶

H 6O (ȗ-ȗ) + CX(OH) (șȉ)  CX6O (ȗ-ȗ) + 2H O(ȍ)2 4 2 4 2⟶

3. ǱȏȘȒȕșȇ + ȑȇȗȈȕȔȇș  ȘȕȒȣ + ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ + ȉȕȋȇ⟶

H 6O (ȗ-ȗ) + Na CO (șȉ)  Na 6O (ȗ-ȗ) + CO (Ȋ) + H O(ȍ)2 4 2 3 2 4 2 2⟶

ǸȕȒȏ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ ȔȇȎȢȉȇȥșȘȦ ȘȚȒȣțȇșȇȓȏ.

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,



Ȅșȇ șȇȈȒȏȞȑȇ Ȕȇ ȗȌȎȌȗȉȚȇȗȇȜ Ș 

ȘȌȗȔȕȐ ȑȏȘȒȕșȕȐ ȖȗȌȋȚȖȗȌȍȋȇȌș ȕȈ 

ȕȖȇȘȔȕȘșȏ.

H O2

ǸȌȗȔȇȦ 
ȑȏȘȒȕșȇ

H O2

ǸȌȗȔȇȦ 

ȑȏȘȒȕșȇ

ǷȇȎȈȇȉȒȌȔȔȇȦ ȏ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ ȑȏȘȒȕșȇ

ǵȈȘȚȋȏșȌ�

1.  Ǵȇ Ȟșȕ ȚȑȇȎȢȉȇȌș ȖȕȞȌȗȔȌȔȏȌ ȘȇȜȇȗȇ"

2.  ǶȕȞȌȓȚ ȞȧȗȔȇȦ ȓȇȘȘȇ ȖȕȋȔȏȓȇȌșȘȦ ȏȎ ȘșȇȑȇȔȇ ȉȉȌȗȜ"

3.  ǩ Ȟȧȓ ȎȇȑȒȥȞȇȌșȘȦ ȜȏȓȏȞȌȘȑȇȦ ȘȚȠȔȕȘșȣ ȤșȕȊȕ ȖȗȕȝȌȘȘȇ"

Ǳȇȑ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ ȑȏȘȒȕșȇ ȋȌȐȘșȉȚȌș Ȕȇ ȘȇȜȇȗ"
ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȘȇȜȇȗȔȇȦ ȖȚȋȗȇ (C H O ), ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ 12 22 11

ȑȏȘȒȕșȇ (H 6O ), ȜȏȓȏȞȌȘȑȏȐ ȘșȇȑȇȔ, ȘșȌȑȒȦȔȔȇȦ șȗȚȈȑȇ, ȖȏȖȌșȑȇ, ȒȏȘș 2 4

ȈȌȒȕȐ ȈȚȓȇȊȏ (ȋȒȦ țȕȔȇ), ȎȇȠȏșȔȢȌ ȕȞȑȏ ȏ ȖȌȗȞȇșȑȏ.

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǩȘȢȖȣșȌ ȘȇȜȇȗȔȚȥ ȖȚȋȗȚ ȉ ȘșȇȑȇȔ ȖȗȏȓȌȗȔȕ Ȕȇ 1�3 ȌȊȕ ȕȈȡȧȓȇ. 

ǫȕȈȇȉȣșȌ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȉȕȋȢ ȑ ȘȇȜȇȗȚ ȉ ȘșȇȑȇȔȌ (ȖȗȏȘȚșȘșȉȏȌ ȉȒȇȊȏ 

ȚȘȑȕȗȦȌș ȖȗȕȉȕȋȏȓȚȥ ȗȌȇȑȝȏȥ).

ǿȇȊ 2. ǸȕȈȒȥȋȇȦ ȕȘșȕȗȕȍȔȕȘșȣ,  ȋȕȈȇȉȣșȌ ȉ ȘșȇȑȇȔ 10–15 ȓȒ 

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ ȏ ȈȢȘșȗȕ ȖȌȗȌȓȌȟȇȐșȌ.

ǿȇȊ 3. ǷȇȎȓȌȘșȏșȌ ȘșȇȑȇȔ ȖȌȗȌȋ ȒȏȘșȕȓ ȈȌȒȕȐ  ȈȚȓȇȊȏ ȏ ȖȕȋȕȍȋȏșȌ ȔȌȘȑȕȒȣȑȕ ȘȌȑȚȔȋ.

ǿȇȊ 4. ǴȇȈȒȥȋȇȐșȌ, ȑȇȑ ȘȇȜȇȗ șȌȓȔȌȌș ȏ, ȖȌȔȦȘȣ, ȖȕȋȔȏȓȇȌșȘȦ Ȕȇȋ ȘșȇȑȇȔȕȓ ȉ ȉȏȋȌ ȞȧȗȔȕȊȕ ȘșȕȒȈȇ.

Проверьте полученные знания

1. ǺȑȇȍȏșȌ șȗȏ ȕȘȔȕȉȔȢȜ ȏȘșȕȞȔȏȑȇ ȘȌȗȢ ȉ ȎȌȓȔȕȐ ȑȕȗȌ.

2. ǸȌȗȇ ȏȓȌȌș ȕșȔȕȘȏșȌȒȣȔȕ ȔȏȎȑȚȥ șȌȓȖȌȗȇșȚȗȚ ȖȒȇȉȒȌȔȏȦ. Ǳȇȑȕȉȇ ȖȗȏȞȏȔȇ ȤșȕȊȕ ȘȉȕȐȘșȉȇ"

3. ǱȇȑȏȌ ȘȚȠȌȘșȉȚȥș ȇȒȒȕșȗȕȖȔȢȌ ȉȏȋȕȏȎȓȌȔȌȔȏȦ ȘȌȗȢ"

4. ǱȇȑȏȌ ȖȗȕȈȒȌȓȢ ȘȕȎȋȇȥș ȉȢȈȗȕȘȢ ȉ ȉȕȎȋȚȜ ȋȏȕȑȘȏȋȇ ȘȌȗȢ"

5. ǫȒȦ ȖȗȕȝȌȘȘȇ ȖȕȒȚȞȌȔȏȦ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ ȚȑȇȍȏșȌ�

a. ȔȇȎȉȇȔȏȌ ȖȗȕȝȌȘȘȇ

E. ȘȢȗȣȧ

F. ȑȇșȇȒȏȎȇșȕȗ

Примените полученные знания

, ȖȗȕȈȏȗȑȇ� ȕȑȘȏȋ ȓȌȋȏ(,,)                

,, ȖȗȕȈȏȗȑȇ� ȓȇȊȔȏȐ                        

,,, ȖȗȕȈȏȗȑȇ� ȊȏȋȗȕȑȘȏȋ ȑȇȒȣȝȏȦ   

,9 ȖȗȕȈȏȗȑȇ� ȑȇȗȈȕȔȇș ȔȇșȗȏȦ    

ȇ. ǩ ȑȇȑȏȜ ȖȗȕȈȏȗȑȇȜ ȈȚȋȌș ȔȇȈȒȥȋȇșȣȘȦ ȉȘȖȌȔȏȉȇȔȏȌ 

(ȉȢȋȌȒȌȔȏȌ ȊȇȎȇ)"                                                                          

E. ǩ ȑȇȑȕȐ ȖȗȕȈȏȗȑȌ ȕȈȗȇȎȚȌșȘȦ ȕȑȗȇȟȌȔȔȢȐ ȗȇȘșȉȕȗ"

F. ǩ ȑȇȑȏȜ ȖȗȕȈȏȗȑȇȜ ȖȗȕȏȘȜȕȋȏș ȗȌȇȑȝȏȦ 

ȔȌȐșȗȇȒȏȎȇȝȏȏ"        

G. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȦ ȗȌȇȑȝȏȐ ȏ ȗȇȘȘșȇȉȣșȌ 

ȑȕȤțțȏȝȏȌȔșȢ.

e. ǴȇȖȏȟȏșȌ ȔȇȎȉȇȔȏȦ ȘȕȒȌȐ, ȖȕȒȚȞȌȔȔȢȜ ȉ ȗȌȎȚȒȣșȇșȌ 

ȗȌȇȑȝȏȐ.

1. ǷȇȎȈȇȉȒȌȔȔȚȥ ȘȌȗȔȚȥ ȑȏȘȒȕșȚ ȋȕȈȇȉȒȦȥș ȉ ȘȒȌȋȚȥȠȏȌ ȖȗȕȈȏȗȑȏ Ș ȉȌȠȌȘșȉȇȓȏ, ȔȇȜȕȋȦȠȏȓȏȘȦ 

ȉ ȖȕȗȕȟȑȕȕȈȗȇȎȔȕȓ ȘȕȘșȕȦȔȏȏ�

2. ǷȌȇȑȝȏȦ ȓȌȍȋȚ ȋȏȕȑȘȏȋȕȓ ȘȌȗȢ ȏ ȑȏȘȒȕȗȕȋȕȓ – ȕȈȗȇșȏȓȇȦ ȗȌȇȑȝȏȦ.

a. Ǿșȕ Ȥșȕ ȕȎȔȇȞȇȌș"

E. ǵȈȡȦȘȔȏșȌ ȖȗȏȞȏȔȚ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȑȇșȇȒȏȎȇșȕȗȇ ȉ ȤșȕȐ ȗȌȇȑȝȏȏ.

F. Ƕȗȏ 500�C ȑȇșȇȒȏȎȇșȕȗ ȕȈȌȘȖȌȞȏȉȇȌș ȕȈȗȇȎȕȉȇȔȏȌ șȗȏȕȑȘȏȋȇ ȘȌȗȢ Ș ȈȕȒȣȟȌȐ ȘȑȕȗȕȘșȣȥ. 

ǩ șȇȑȕȓ ȘȒȚȞȇȌ, ȖȕȞȌȓȚ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȔȌ ȖȗȕȉȕȋȦș ȤșȚ ȗȌȇȑȝȏȥ Ȗȗȏ 500�C"

ь ǱȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ ȑȏȘȒȕșȇ – ȞȗȌȎȉȢȞȇȐȔȕ ȕȖȇȘȔȕȌ 

ȉȌȠȌȘșȉȕ� Ȗȗȏ ȗȇȈȕșȌ Ș ȔȌȐ ȔȌȕȈȜȕȋȏȓȕ ȘȕȈȒȥȋȇșȣ ȕȘȕȈȢȌ 

ȓȌȗȢ ȖȗȌȋȕȘșȕȗȕȍȔȕȘșȏ.

ь Ȅșȇ ȑȏȘȒȕșȇ ȊȏȊȗȕȘȑȕȖȏȞȔȇ ȏ ȕȑȇȎȢȉȇȌș ȘȏȒȣȔȕȌ 

ȉȕȋȕȖȕȊȒȕȠȇȥȠȌȌ  ȋȌȐȘșȉȏȌ. ǨȚȋȚȞȏ ȘȏȒȣȔȢȓ 

ȉȕȋȕȕșȔȏȓȇȥȠȏȓ ȉȌȠȌȘșȉȕȓ, ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ 

ȑȏȘȒȕșȇ ȕșȋȌȒȦȌș ȇșȕȓȢ ȉȕȋȕȗȕȋȇ ȏ ȑȏȘȒȕȗȕȋȇ ȕș ȋȗȚȊȏȜ 

ȉȌȠȌȘșȉ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȉȕȋȢ. ǴȇȖȗȏȓȌȗ, Ȗȗȏ ȋȕȈȇȉȒȌȔȏȏ 

ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ ȑ ȘȇȜȇȗȚ (ȘȇȜȇȗȕȎȌ, 

CࢧࢦHࢧࢧOࢦࢦ) ȖȗȕȏȘȜȕȋȏș ȌȊȕ ȕȈȚȊȒȏȉȇȔȏȌ ȑȏȘȒȕșȕȐ.

ǩ ȒȇȈȕȗȇșȕȗȏȏ ȗȇȎȈȇȉȒȌȔȔȚȥ ȘȌȗȔȚȥ ȑȏȘȒȕșȚ ȖȕȒȚȞȇȥș, 

ȕȘșȕȗȕȍȔȕ ȔȇȒȏȉȇȦ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȚȥ ȘȌȗȔȚȥ ȑȏȘȒȕșȚ ȉ 

ȉȕȋȚ. ǸȓȌȟȏȉȇșȣ ȉ ȕȈȗȇșȔȕȓ ȖȕȗȦȋȑȌ ȔȌȒȣȎȦ, șȇȑ ȑȇȑ ȉ 

ȖȗȕȝȌȘȘȌ ȘȓȌȟȏȉȇȔȏȦ ȉȢȋȌȒȦȌșȘȦ ȓȔȕȊȕ șȌȖȒȕșȢ ȏ ȑȏȘȒȕșȇ 

ȓȕȍȌș ȚȔȕȘȏșȣȘȦ Ȗȇȗȇȓȏ ȎȇȑȏȖȌȉȟȌȐ ȉȕȋȢ, șȕ ȌȘșȣ 

ȗȇȎȈȗȢȎȊȏȉȇșȣȘȦ, ȉȢȎȢȉȇȦ ȕȍȕȊȏ.

ǷȇȎȈȇȉȒȌȔȔȇȦ ȘȌȗȔȇȦ ȑȏȘȒȕșȇ ȉȘșȚȖȇȌș ȉ ȗȌȇȑȝȏȏ, ȜȇȗȇȑșȌȗȔȢȌ 

ȋȒȦ ȑȏȘȒȕș�

1. ǱȏȘȒȕșȇ + ȓȌșȇȒȒ  ȘȕȒȣ + ȉȕȋȕȗȕȋ⟶

H 6O (ȗ-ȗ) + )e(șȉ)  )e6O (ȗ-ȗ) + H (Ȋ)2 4 4 2⟶
ǶȗȏȊȕșȕȉȒȌȔȏȌ ȗȇȎȈȇȉȒȌȔȔȕȐ 

ȘȌȗȔȕȐ ȑȏȘȒȕșȢ.

7170

ǫ
Ȍ
Ȧ
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Ȓ
ȣ
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ȕ
Șș

ȣ

2. ǱȏȘȒȕșȇ + ȕȑȘȏȋ ȏȒȏ ȊȏȋȗȕȑȘȏȋ ȓȌșȇȒȒȇ  ȘȕȒȣ + ȉȕȋȇ⟶

H 6O (ȗ-ȗ) + CXO(șȉ)  CX6O (ȗ-ȗ) + H O(ȍ)2 4 4 2⟶

H 6O (ȗ-ȗ) + CX(OH) (șȉ)  CX6O (ȗ-ȗ) + 2H O(ȍ)2 4 2 4 2⟶

3. ǱȏȘȒȕșȇ + ȑȇȗȈȕȔȇș  ȘȕȒȣ + ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ + ȉȕȋȇ⟶

H 6O (ȗ-ȗ) + Na CO (șȉ)  Na 6O (ȗ-ȗ) + CO (Ȋ) + H O(ȍ)2 4 2 3 2 4 2 2⟶

ǸȕȒȏ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ ȔȇȎȢȉȇȥșȘȦ ȘȚȒȣțȇșȇȓȏ.

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,
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6.5 ǺȊȒȌȗȕȋ ȏ ȌȊȕ ȘȕȌȋȏȔȌȔȏȦ

ǯȔȕȊȋȇ Ț ȒȥȋȌȐ, ȑȕșȕȗȢȌ Ȗȗȕȍȏȉȇȥș ȉ ȋȕȓȇȜ, ȕșȇȖȒȏȉȇȌȓȢȜ ȖȌȞȇȓȏ, ȉ 

ȎȏȓȔȌȌ ȉȗȌȓȦ ȔȇȈȒȥȋȇȌșȘȦ ȖȒȕȜȕȌ ȘȇȓȕȞȚȉȘșȉȏȌ. ǬȘȒȏ  șȕȖȏșȣ ȖȌȞȏ ȋȕȒȊȕȌ 

ȉȗȌȓȦ, Ț ȔȇȜȕȋȦȠȏȜȘȦ ȉ ȖȕȓȌȠȌȔȏȏ ȒȥȋȌȐ ȉȕȎȔȏȑȇȥș ȊȕȒȕȉȔȢȌ ȈȕȒȏ, 

ȊȕȒȕȉȕȑȗȚȍȌȔȏȌ ȏ ȚȖȇȋȕȑ ȘȏȒ. Ȅșȕ ȖȗȕȏȘȜȕȋȏș ȕșșȕȊȕ, Ȟșȕ ȈȌȘȝȉȌșȔȢȐ, ȔȌ 

ȏȓȌȥȠȏȐ ȎȇȖȇȜȇ  ȦȋȕȉȏșȢȐ ȊȇȎ, ȕȈȗȇȎȚȥȠȏȐȘȦ Ȗȗȏ șȕȖȑȌ, ȘȓȌȟȏȉȇȌșȘȦ Ș  

ȉȕȎȋȚȜȕȓ. ǩ ȔȌȑȕșȕȗȢȜ ȘȒȚȞȇȦȜ ȕșȗȇȉȒȌȔȏȌ Ȥșȏȓ ȊȇȎȕȓ ȓȕȍȌș ȖȗȏȉȌȘșȏ ȑ 

ȘȓȌȗșȌȒȣȔȕȓȚ ȏȘȜȕȋȚ.

• Ǳȇȑ ȔȇȎȢȉȇȌșȘȦ ȊȇȎ� ȉȢȎȢȉȇȥȠȏȐ ȕșȗȇȉȒȌȔȏȌ"

• Ƕȗȏ ȑȇȑȏȜ ȚȘȒȕȉȏȦȜ Ȥșȕș ȊȇȎ ȕȈȗȇȎȚȌșȘȦ ȉ ȖȌȞȏ"

• ǱȇȑȏȌ ȓȌȗȢ ȘȒȌȋȚȌș ȖȗȏȔȦșȣ ȋȒȦ ȖȗȌȋȕșȉȗȇȠȌȔȏȦ 

ȖȕȋȕȈȔȢȜ ȘȒȚȞȇȌȉ ȉ ȋȕȓȇȜ Ș ȖȌȞȔȢȓ ȕșȕȖȒȌȔȏȌȓ"

ȑȗȚȊȕȉȕȗȕș ȚȊȒȌȗȕȋȇ,
ȏȎȉȌȘșȔȦȑ,                       
ȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ

ǺȊȒȌȗȕȋ – ȉȇȍȔȌȐȟȏȐ ȜȏȓȏȞȌȘȑȏȐ ȤȒȌȓȌȔș, ȉȘșȗȌȞȇȥȠȏȐȘȦ ȉ ȎȌȓȔȕȐ ȑȕȗȌ ȑȇȑ ȉ 

ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ, șȇȑ ȏ ȉ ȉȏȋȌ ȗȇȎȒȏȞȔȢȜ ȘȕȌȋȏȔȌȔȏȐ. ǩ ȘȉȕȈȕȋȔȕȓ ȘȕȘșȕȦȔȏȏ 

ȚȊȒȌȗȕȋ ȘȚȠȌȘșȉȚȌș ȉ ȉȏȋȌ ȋȉȚȜ ȕȘȔȕȉȔȢȜ ȇȒȒȕșȗȕȖȔȢȜ ȉȏȋȕȏȎȓȌȔȌȔȏȐ – Ȥșȕ 

ȇȒȓȇȎ ȏ Ȋȗȇțȏș. ǻȏȎȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ ȇȒȓȇȎȇ ȏ Ȋȗȇțȏșȇ ȗȌȎȑȕ ȗȇȎȒȏȞȇȥșȘȦ.

ь ǧȒȓȇȎ – Ȥșȕ șȉȧȗȋȕȌ ȉȌȠȌȘșȉȕ, ȕșȒȏȞȇȥȠȌȌȘȦ ȖȗȕȎȗȇȞȔȕȘșȣȥ ȏ ȕȘȕȈȕȐ 

șȉȧȗȋȕȘșȣȥ.  Ȅșȕ ȘȇȓȢȐ șȉȧȗȋȢȐ ȖȗȏȗȕȋȔȢȐ ȓȏȔȌȗȇȒ. ǨȒȇȊȕȋȇȗȦ Ȥșȏȓ ȘȉȕȐȘșȉȇȓ 

ȕȔ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȗȇȎȒȏȞȔȢȜ ȕșȗȇȘȒȦȜ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏ ȋȒȦ 

ȏȎȊȕșȕȉȒȌȔȏȦ ȥȉȌȒȏȗȔȢȜ ȏȎȋȌȒȏȐ.

ь Ǫȗȇțȏș – Ȥșȕ șȉȧȗȋȕȌ ȉȌȠȌȘșȉȕ șȧȓȔȕȊȕ ȝȉȌșȇ, ȕȔ ȍȏȗȔȢȐ Ȕȇ ȕȠȚȖȣ ȏ 

ȕșȔȕȘȏșȌȒȣȔȕ ȓȦȊȑȏȐ.

Ǳ ȉȌȠȌȘșȉȇȓ, ȘȕȘșȕȦȠȏȓ ȖȗȌȏȓȚȠȌȘșȉȌȔȔȕ ȏȎ ȚȊȒȌȗȕȋȇ, ȕșȔȕȘȏșȘȦ ȚȊȕȒȣ. ǺȊȕȒȣ 

ȖȕȒȚȞȇȥș Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȋȗȌȉȌȘȏȔȢ ȏȒȏ ȏȔȕȊȕ ȕȗȊȇȔȏȞȌȘȑȕȊȕ ȉȌȠȌȘșȉȇ ȉ ȖȗȏȘȚșȘșȉȏȏ ȘȒȌȋȕȉȕȊȕ 

ȑȕȒȏȞȌȘșȉȇ ȉȕȎȋȚȜȇ (ȖȏȗȕȒȏȎ). ǩ ȖȗȕȝȌȘȘȌ ȖȏȗȕȒȏȎȇ ȕȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ ȗȇȎȒȇȊȇȥșȘȦ Ș 

ȕȈȗȇȎȕȉȇȔȏȌȓ ȚȊȒȦ, ȕȘȔȕȉȔȕȐ ȘȕȘșȇȉȔȕȐ ȞȇȘșȣȥ ȑȕșȕȗȕȊȕ ȦȉȒȦȌșȘȦ ȚȊȒȌȗȕȋ, ȏ Ȥșȕ ȉȌȠȌȘșȉȕ șȇȑȍȌ 

ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȑȇȞȌȘșȉȌ șȕȖȒȏȉȇ.

ǸȕȌȋȏȔȌȔȏȦ ȚȊȒȌȗȕȋȇ ȟȏȗȕȑȕ ȗȇȘȖȗȕȘșȗȇȔȌȔȢ ȉ ȖȗȏȗȕȋȌ. ǵȔȏ ȉȜȕȋȦș ȉ ȘȕȘșȇȉ  ȍȏȉȢȜ ȕȗȊȇȔȏȎȓȕȉ, 

ȘȕȋȌȗȍȇșȘȦ ȉ ȖȕȞȉȌ, ȉ ȉȕȋȌ ȕȑȌȇȔȕȉ ȏ ȉ ȇșȓȕȘțȌȗȌ. ǩ ȇșȓȕȘțȌȗȌ ȚȊȒȌȗȕȋ ȔȇȜȕȋȏșȘȦ ȊȒȇȉȔȢȓ 

ȕȈȗȇȎȕȓ ȉ ȘȕȘșȇȉȌ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ – ȉȌȠȌȘșȉȇ, ȏȓȌȥȠȌȊȕ ȕȊȗȕȓȔȕȌ ȎȔȇȞȌȔȏȌ ȋȒȦ ȉȘȌȊȕ ȍȏȉȕȊȕ. 

ǸȕȘșȇȉ ȞȌȒȕȉȌȞȌȘȑȕȊȕ ȕȗȊȇȔȏȎȓȇ șȇȑȍȌ  ȈȕȊȇș ȘȕȌȋȏȔȌȔȏȦȓȏ ȚȊȒȌȗȕȋȇ. ǶȗȏȓȌȗȔȕ 20% ȓȇȘȘȢ 

ȞȌȒȕȉȌȞȌȘȑȕȊȕ șȌȒȇ ȘȕȘșȕȏș ȏȎ ȚȊȒȌȗȕȋȇ. ǺȊȒȌȗȕȋ ȦȉȒȦȌșȘȦ ȕȘȔȕȉȔȢȓ ȤȒȌȓȌȔșȕȓ ȈȌȒȑȕȉ, ȍȏȗȕȉ, 

ȚȊȒȌȉȕȋȕȉ ȏ ȋȗȚȊȏȜ ȕȗȊȇȔȏȞȌȘȑȏȜ ȉȌȠȌȘșȉ.

ǱȗȚȊȕȉȕȗȕș ȚȊȒȌȗȕȋȇ

ǱȗȚȊȕȉȕȗȕș ȚȊȒȌȗȕȋȇ (ȚȊȒȌȗȕȋȔȢȐ ȝȏȑȒ) ȕȎȔȇȞȇȌș, Ȟșȕ ȉȘșȗȌȞȇȥȠȏȌȘȦ ȉ ȖȗȏȗȕȋȌ ȉȌȠȌȘșȉȇ, ȉ ȘȕȘșȇȉ 

ȑȕșȕȗȢȜ ȉȜȕȋȏș ȤȒȌȓȌȔș ȚȊȒȌȗȕȋ, ȖȕȘșȕȦȔȔȕ ȖȌȗȌȓȌȠȇȥșȘȦ ȓȌȍȋȚ ȍȏȉȢȓ ȏ ȔȌȍȏȉȢȓ ȓȏȗȕȓ.

ь ǩ ȇșȓȕȘțȌȗȌ ȚȊȒȌȗȕȋ ȖȗȌȈȢȉȇȌș ȖȗȌȏȓȚȠȌȘșȉȌȔȔȕ ȉ ȉȏȋȌ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ (CO ). ǮȌȒȧȔȢȌ 2

ȗȇȘșȌȔȏȦ Ȕȇ ȘȚȟȌ ȏ țȏșȕȖȒȇȔȑșȕȔ ȉ ȕȑȌȇȔȇȜ, ȖȕȊȒȕȠȇȦ CO  ȉ ȖȗȕȝȌȘȘȌ țȕșȕȘȏȔșȌȎȇ, 2

ȖȗȌȉȗȇȠȇȥș ȌȊȕ ȉ ȕȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ.

ь ǴȇȑȕȖȒȌȔȔȢȐ ȉ ȗȇȘșȌȔȏȦȜ ȚȊȒȌȗȕȋ ȖȌȗȌȋȇȧșȘȦ ȍȏȉȕșȔȢȓ ȞȌȗȌȎ ȖȏȠȚ ȏ ȉȘșȗȇȏȉȇȌșȘȦ ȉ ȏȜ șȌȒȌ 

ȉ ȗȇȎȒȏȞȔȢȌ ȘȕȌȋȏȔȌȔȏȦ ȚȊȒȌȗȕȋȇ. ǩȘȌ ȍȏȉȢȌ ȘȚȠȌȘșȉȇ ȉȕȎȉȗȇȠȇȥș ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ ȉ 

ȇșȓȕȘțȌȗȚ ȉ ȖȗȕȝȌȘȘȌ ȋȢȜȇȔȏȦ. ǩ ȜȕȋȌ ȕșȓȏȗȇȔȏȦ ȏȒȏ ȗȇȎȒȕȍȌȔȏȦ ȍȏȉȢȜ ȕȗȊȇȔȏȎȓȕȉ ȞȇȘșȣ 

ȚȊȒȌȗȕȋȇ ȖȌȗȌȜȕȋȏș ȉ ȖȕȞȉȚ ȏ ȉȕȋȚ, ȇ ȋȗȚȊȇȦ ȞȇȘșȣ, ȉ ȗȌȎȚȒȣșȇșȌ ȋȌȦșȌȒȣȔȕȘșȏ ȓȏȑȗȕȕȗȊȇȔȏȎȓȕȉ, 

ȉȕȎȉȗȇȠȇȌșȘȦ ȉ ȉȕȎȋȚȜ ȉ ȉȏȋȌ  COࢧ.

ь ǩ ȖȕȞȉȌȔȔȢȜ ȘȒȕȦȜ ȖȗȕȋȕȒȍȏșȌȒȣȔȕȌ ȉȗȌȓȦ ȔȇȑȇȖȒȏȉȇȥșȘȦ ȔȌȑȕșȕȗȢȌ ȕȗȊȇȔȏȞȌȘȑȏȌ 

ȉȌȠȌȘșȉȇ, ȖȗȌȉȗȇȠȇȦȘȣ ȉ țȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ (ȚȊȕȒȣ, ȔȌțșȣ, ȖȗȏȗȕȋȔȢȐ ȊȇȎ). Ƕȗȏ ȘȍȏȊȇȔȏȏ 

ȤșȕȊȕ șȕȖȒȏȉȇ ȚȊȒȌȗȕȋ ȚȜȕȋȏș ȕȈȗȇșȔȕ ȉ ȇșȓȕȘțȌȗȚ ȉ ȉȏȋȌ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ. ǹȇȑȏȓ ȕȈȗȇȎȕȓ, 

ȑȗȚȊȕȉȕȗȕș ȚȊȒȌȗȕȋȇ ȏȊȗȇȌș ȉȇȍȔȚȥ ȗȕȒȣ ȉ ȕȈȌȘȖȌȞȌȔȏȏ ȕȈȓȌȔȇ ȉȌȠȌȘșȉ ȏ ȔȌȖȗȌȗȢȉȔȕȘșȏ 

ȍȏȎȔȏ Ȕȇ ǮȌȓȒȌ.

ȋȢȜȇȔȏȌ ȉȘȌȜ ȍȏȉȢȜ ȘȚȠȌȘșȉ

țȕșȕȘȏȔșȌȎ 
ȗȇȘșȌȔȏȦȓȏ Ȕȇ 
ȘȚȟȌ ȏ 
țȏșȕȖȒȇȔȑșȕȔȕȓ 
ȉ ȕȑȌȇȔȇȜ

ȉ ȊȏȋȗȕȘțȌȗȌ ȉ 
ȗȇȘșȉȕȗȧȔȔȕȓ 
ȉȏȋȌ

ȖȕȌȋȇȔȏȌ ȊȔȏȌȔȏȌ ȓȧȗșȉȢȜ 
ȕȘșȇșȑȕȉ

ȘȕȌȋȏȔȌȔȏȦ ȚȊȒȌȗȕȋȇ 
ȉ ȎȌȒȧȔȢȜ ȗȇȘșȌȔȏȦȜ

Ȗȗȏ ȘȊȕȗȇȔȏȏ șȕȖȒȏȉȇ 
ȕȈȗȇȎȚȌșȘȦ CO2

ȘȕȌȋȏȔȌȔȏȌ 
ȚȊȒȌȗȕȋȇ 

ȉ ȕȗȊȇȔȏȎȓȌ 
ȍȏȉȕșȔȢȜ

ȈȇȑșȌȗȏȏ ȖȏșȇȥșȘȦ 
ȕșȓȌȗȟȏȓȏ ȗȇȘșȌȔȏȦȓȏ 
ȏ ȕȘșȇȔȑȇȓȏ ȍȏȉȕșȔȢȜ

ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ (CO ) ȉ ȉȕȎȋȚȜȌ2

ȘȕȌȋȏȔȌȔȏȦ ȚȊȒȌȗȕȋȇ ȉ ȏȘȑȕȖȇȌȓȕȓ șȕȖȒȏȉȌ (ȚȊȕȒȣ, ȔȌțșȣ, ȖȗȏȗȕȋȔȢȐ ȊȇȎ)

ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȉ ȉȕȋȌ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȚȋȇȒȦȌșȘȦ ȏȎ ȇșȓȕȘțȌȗȢ ȋȉȚȓȦ ȕȘȔȕȉȔȢȓȏ ȘȖȕȘȕȈȇȓȏ� Ȏȇ ȘȞȧș țȕșȕȘȏȔșȌȎȇ ȏ 

ȗȇȘșȉȕȗȌȔȏȌȓ ȉ ȉȕȋȌ ȕȑȌȇȔȕȉ. ǩ ȖȗȕȝȌȘȘȌ țȕșȕȘȏȔșȌȎȇ, ȖȗȕșȌȑȇȥȠȌȊȕ ȉ ȎȌȒȧȔȢȜ ȑȒȌșȑȇȜ 

ȗȇȘșȌȔȏȐ Ȕȇ ȘȉȌșȚ  Ȗȗȏ ȚȞȇȘșȏȏ ȜȒȕȗȕțȏȒȒȇ, ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ ȉȎȇȏȓȕȋȌȐȘșȉȚȌș Ș ȉȕȋȕȐ, ȕȈȗȇȎȚȦ 

ȊȒȥȑȕȎȚ ȏ ȑȏȘȒȕȗȕȋ.

6CO6 + ࢧHࢧO  CࢫHࢧࢦO6 + ࢫOࢧ⟶

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,
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6.5 ǺȊȒȌȗȕȋ ȏ ȌȊȕ ȘȕȌȋȏȔȌȔȏȦ

ǯȔȕȊȋȇ Ț ȒȥȋȌȐ, ȑȕșȕȗȢȌ Ȗȗȕȍȏȉȇȥș ȉ ȋȕȓȇȜ, ȕșȇȖȒȏȉȇȌȓȢȜ ȖȌȞȇȓȏ, ȉ 

ȎȏȓȔȌȌ ȉȗȌȓȦ ȔȇȈȒȥȋȇȌșȘȦ ȖȒȕȜȕȌ ȘȇȓȕȞȚȉȘșȉȏȌ. ǬȘȒȏ  șȕȖȏșȣ ȖȌȞȏ ȋȕȒȊȕȌ 

ȉȗȌȓȦ, Ț ȔȇȜȕȋȦȠȏȜȘȦ ȉ ȖȕȓȌȠȌȔȏȏ ȒȥȋȌȐ ȉȕȎȔȏȑȇȥș ȊȕȒȕȉȔȢȌ ȈȕȒȏ, 

ȊȕȒȕȉȕȑȗȚȍȌȔȏȌ ȏ ȚȖȇȋȕȑ ȘȏȒ. Ȅșȕ ȖȗȕȏȘȜȕȋȏș ȕșșȕȊȕ, Ȟșȕ ȈȌȘȝȉȌșȔȢȐ, ȔȌ 

ȏȓȌȥȠȏȐ ȎȇȖȇȜȇ  ȦȋȕȉȏșȢȐ ȊȇȎ, ȕȈȗȇȎȚȥȠȏȐȘȦ Ȗȗȏ șȕȖȑȌ, ȘȓȌȟȏȉȇȌșȘȦ Ș  

ȉȕȎȋȚȜȕȓ. ǩ ȔȌȑȕșȕȗȢȜ ȘȒȚȞȇȦȜ ȕșȗȇȉȒȌȔȏȌ Ȥșȏȓ ȊȇȎȕȓ ȓȕȍȌș ȖȗȏȉȌȘșȏ ȑ 

ȘȓȌȗșȌȒȣȔȕȓȚ ȏȘȜȕȋȚ.

• Ǳȇȑ ȔȇȎȢȉȇȌșȘȦ ȊȇȎ� ȉȢȎȢȉȇȥȠȏȐ ȕșȗȇȉȒȌȔȏȌ"

• Ƕȗȏ ȑȇȑȏȜ ȚȘȒȕȉȏȦȜ Ȥșȕș ȊȇȎ ȕȈȗȇȎȚȌșȘȦ ȉ ȖȌȞȏ"

• ǱȇȑȏȌ ȓȌȗȢ ȘȒȌȋȚȌș ȖȗȏȔȦșȣ ȋȒȦ ȖȗȌȋȕșȉȗȇȠȌȔȏȦ 

ȖȕȋȕȈȔȢȜ ȘȒȚȞȇȌȉ ȉ ȋȕȓȇȜ Ș ȖȌȞȔȢȓ ȕșȕȖȒȌȔȏȌȓ"

ȑȗȚȊȕȉȕȗȕș ȚȊȒȌȗȕȋȇ,
ȏȎȉȌȘșȔȦȑ,                       
ȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ

ǺȊȒȌȗȕȋ – ȉȇȍȔȌȐȟȏȐ ȜȏȓȏȞȌȘȑȏȐ ȤȒȌȓȌȔș, ȉȘșȗȌȞȇȥȠȏȐȘȦ ȉ ȎȌȓȔȕȐ ȑȕȗȌ ȑȇȑ ȉ 

ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ, șȇȑ ȏ ȉ ȉȏȋȌ ȗȇȎȒȏȞȔȢȜ ȘȕȌȋȏȔȌȔȏȐ. ǩ ȘȉȕȈȕȋȔȕȓ ȘȕȘșȕȦȔȏȏ 

ȚȊȒȌȗȕȋ ȘȚȠȌȘșȉȚȌș ȉ ȉȏȋȌ ȋȉȚȜ ȕȘȔȕȉȔȢȜ ȇȒȒȕșȗȕȖȔȢȜ ȉȏȋȕȏȎȓȌȔȌȔȏȐ – Ȥșȕ 

ȇȒȓȇȎ ȏ Ȋȗȇțȏș. ǻȏȎȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ ȇȒȓȇȎȇ ȏ Ȋȗȇțȏșȇ ȗȌȎȑȕ ȗȇȎȒȏȞȇȥșȘȦ.

ь ǧȒȓȇȎ – Ȥșȕ șȉȧȗȋȕȌ ȉȌȠȌȘșȉȕ, ȕșȒȏȞȇȥȠȌȌȘȦ ȖȗȕȎȗȇȞȔȕȘșȣȥ ȏ ȕȘȕȈȕȐ 

șȉȧȗȋȕȘșȣȥ.  Ȅșȕ ȘȇȓȢȐ șȉȧȗȋȢȐ ȖȗȏȗȕȋȔȢȐ ȓȏȔȌȗȇȒ. ǨȒȇȊȕȋȇȗȦ Ȥșȏȓ ȘȉȕȐȘșȉȇȓ 

ȕȔ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȗȇȎȒȏȞȔȢȜ ȕșȗȇȘȒȦȜ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏ ȋȒȦ 

ȏȎȊȕșȕȉȒȌȔȏȦ ȥȉȌȒȏȗȔȢȜ ȏȎȋȌȒȏȐ.

ь Ǫȗȇțȏș – Ȥșȕ șȉȧȗȋȕȌ ȉȌȠȌȘșȉȕ șȧȓȔȕȊȕ ȝȉȌșȇ, ȕȔ ȍȏȗȔȢȐ Ȕȇ ȕȠȚȖȣ ȏ 

ȕșȔȕȘȏșȌȒȣȔȕ ȓȦȊȑȏȐ.

Ǳ ȉȌȠȌȘșȉȇȓ, ȘȕȘșȕȦȠȏȓ ȖȗȌȏȓȚȠȌȘșȉȌȔȔȕ ȏȎ ȚȊȒȌȗȕȋȇ, ȕșȔȕȘȏșȘȦ ȚȊȕȒȣ. ǺȊȕȒȣ 

ȖȕȒȚȞȇȥș Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȋȗȌȉȌȘȏȔȢ ȏȒȏ ȏȔȕȊȕ ȕȗȊȇȔȏȞȌȘȑȕȊȕ ȉȌȠȌȘșȉȇ ȉ ȖȗȏȘȚșȘșȉȏȏ ȘȒȌȋȕȉȕȊȕ 

ȑȕȒȏȞȌȘșȉȇ ȉȕȎȋȚȜȇ (ȖȏȗȕȒȏȎ). ǩ ȖȗȕȝȌȘȘȌ ȖȏȗȕȒȏȎȇ ȕȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ ȗȇȎȒȇȊȇȥșȘȦ Ș 

ȕȈȗȇȎȕȉȇȔȏȌȓ ȚȊȒȦ, ȕȘȔȕȉȔȕȐ ȘȕȘșȇȉȔȕȐ ȞȇȘșȣȥ ȑȕșȕȗȕȊȕ ȦȉȒȦȌșȘȦ ȚȊȒȌȗȕȋ, ȏ Ȥșȕ ȉȌȠȌȘșȉȕ șȇȑȍȌ 

ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȑȇȞȌȘșȉȌ șȕȖȒȏȉȇ.

ǸȕȌȋȏȔȌȔȏȦ ȚȊȒȌȗȕȋȇ ȟȏȗȕȑȕ ȗȇȘȖȗȕȘșȗȇȔȌȔȢ ȉ ȖȗȏȗȕȋȌ. ǵȔȏ ȉȜȕȋȦș ȉ ȘȕȘșȇȉ  ȍȏȉȢȜ ȕȗȊȇȔȏȎȓȕȉ, 

ȘȕȋȌȗȍȇșȘȦ ȉ ȖȕȞȉȌ, ȉ ȉȕȋȌ ȕȑȌȇȔȕȉ ȏ ȉ ȇșȓȕȘțȌȗȌ. ǩ ȇșȓȕȘțȌȗȌ ȚȊȒȌȗȕȋ ȔȇȜȕȋȏșȘȦ ȊȒȇȉȔȢȓ 

ȕȈȗȇȎȕȓ ȉ ȘȕȘșȇȉȌ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ – ȉȌȠȌȘșȉȇ, ȏȓȌȥȠȌȊȕ ȕȊȗȕȓȔȕȌ ȎȔȇȞȌȔȏȌ ȋȒȦ ȉȘȌȊȕ ȍȏȉȕȊȕ. 

ǸȕȘșȇȉ ȞȌȒȕȉȌȞȌȘȑȕȊȕ ȕȗȊȇȔȏȎȓȇ șȇȑȍȌ  ȈȕȊȇș ȘȕȌȋȏȔȌȔȏȦȓȏ ȚȊȒȌȗȕȋȇ. ǶȗȏȓȌȗȔȕ 20% ȓȇȘȘȢ 

ȞȌȒȕȉȌȞȌȘȑȕȊȕ șȌȒȇ ȘȕȘșȕȏș ȏȎ ȚȊȒȌȗȕȋȇ. ǺȊȒȌȗȕȋ ȦȉȒȦȌșȘȦ ȕȘȔȕȉȔȢȓ ȤȒȌȓȌȔșȕȓ ȈȌȒȑȕȉ, ȍȏȗȕȉ, 

ȚȊȒȌȉȕȋȕȉ ȏ ȋȗȚȊȏȜ ȕȗȊȇȔȏȞȌȘȑȏȜ ȉȌȠȌȘșȉ.

ǱȗȚȊȕȉȕȗȕș ȚȊȒȌȗȕȋȇ

ǱȗȚȊȕȉȕȗȕș ȚȊȒȌȗȕȋȇ (ȚȊȒȌȗȕȋȔȢȐ ȝȏȑȒ) ȕȎȔȇȞȇȌș, Ȟșȕ ȉȘșȗȌȞȇȥȠȏȌȘȦ ȉ ȖȗȏȗȕȋȌ ȉȌȠȌȘșȉȇ, ȉ ȘȕȘșȇȉ 

ȑȕșȕȗȢȜ ȉȜȕȋȏș ȤȒȌȓȌȔș ȚȊȒȌȗȕȋ, ȖȕȘșȕȦȔȔȕ ȖȌȗȌȓȌȠȇȥșȘȦ ȓȌȍȋȚ ȍȏȉȢȓ ȏ ȔȌȍȏȉȢȓ ȓȏȗȕȓ.

ь ǩ ȇșȓȕȘțȌȗȌ ȚȊȒȌȗȕȋ ȖȗȌȈȢȉȇȌș ȖȗȌȏȓȚȠȌȘșȉȌȔȔȕ ȉ ȉȏȋȌ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ (CO ). ǮȌȒȧȔȢȌ 2

ȗȇȘșȌȔȏȦ Ȕȇ ȘȚȟȌ ȏ țȏșȕȖȒȇȔȑșȕȔ ȉ ȕȑȌȇȔȇȜ, ȖȕȊȒȕȠȇȦ CO  ȉ ȖȗȕȝȌȘȘȌ țȕșȕȘȏȔșȌȎȇ, 2

ȖȗȌȉȗȇȠȇȥș ȌȊȕ ȉ ȕȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ.

ь ǴȇȑȕȖȒȌȔȔȢȐ ȉ ȗȇȘșȌȔȏȦȜ ȚȊȒȌȗȕȋ ȖȌȗȌȋȇȧșȘȦ ȍȏȉȕșȔȢȓ ȞȌȗȌȎ ȖȏȠȚ ȏ ȉȘșȗȇȏȉȇȌșȘȦ ȉ ȏȜ șȌȒȌ 

ȉ ȗȇȎȒȏȞȔȢȌ ȘȕȌȋȏȔȌȔȏȦ ȚȊȒȌȗȕȋȇ. ǩȘȌ ȍȏȉȢȌ ȘȚȠȌȘșȉȇ ȉȕȎȉȗȇȠȇȥș ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ ȉ 

ȇșȓȕȘțȌȗȚ ȉ ȖȗȕȝȌȘȘȌ ȋȢȜȇȔȏȦ. ǩ ȜȕȋȌ ȕșȓȏȗȇȔȏȦ ȏȒȏ ȗȇȎȒȕȍȌȔȏȦ ȍȏȉȢȜ ȕȗȊȇȔȏȎȓȕȉ ȞȇȘșȣ 

ȚȊȒȌȗȕȋȇ ȖȌȗȌȜȕȋȏș ȉ ȖȕȞȉȚ ȏ ȉȕȋȚ, ȇ ȋȗȚȊȇȦ ȞȇȘșȣ, ȉ ȗȌȎȚȒȣșȇșȌ ȋȌȦșȌȒȣȔȕȘșȏ ȓȏȑȗȕȕȗȊȇȔȏȎȓȕȉ, 

ȉȕȎȉȗȇȠȇȌșȘȦ ȉ ȉȕȎȋȚȜ ȉ ȉȏȋȌ  COࢧ.

ь ǩ ȖȕȞȉȌȔȔȢȜ ȘȒȕȦȜ ȖȗȕȋȕȒȍȏșȌȒȣȔȕȌ ȉȗȌȓȦ ȔȇȑȇȖȒȏȉȇȥșȘȦ ȔȌȑȕșȕȗȢȌ ȕȗȊȇȔȏȞȌȘȑȏȌ 

ȉȌȠȌȘșȉȇ, ȖȗȌȉȗȇȠȇȦȘȣ ȉ țȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ (ȚȊȕȒȣ, ȔȌțșȣ, ȖȗȏȗȕȋȔȢȐ ȊȇȎ). Ƕȗȏ ȘȍȏȊȇȔȏȏ 

ȤșȕȊȕ șȕȖȒȏȉȇ ȚȊȒȌȗȕȋ ȚȜȕȋȏș ȕȈȗȇșȔȕ ȉ ȇșȓȕȘțȌȗȚ ȉ ȉȏȋȌ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ. ǹȇȑȏȓ ȕȈȗȇȎȕȓ, 

ȑȗȚȊȕȉȕȗȕș ȚȊȒȌȗȕȋȇ ȏȊȗȇȌș ȉȇȍȔȚȥ ȗȕȒȣ ȉ ȕȈȌȘȖȌȞȌȔȏȏ ȕȈȓȌȔȇ ȉȌȠȌȘșȉ ȏ ȔȌȖȗȌȗȢȉȔȕȘșȏ 

ȍȏȎȔȏ Ȕȇ ǮȌȓȒȌ.

ȋȢȜȇȔȏȌ ȉȘȌȜ ȍȏȉȢȜ ȘȚȠȌȘșȉ

țȕșȕȘȏȔșȌȎ 
ȗȇȘșȌȔȏȦȓȏ Ȕȇ 
ȘȚȟȌ ȏ 
țȏșȕȖȒȇȔȑșȕȔȕȓ 
ȉ ȕȑȌȇȔȇȜ

ȉ ȊȏȋȗȕȘțȌȗȌ ȉ 
ȗȇȘșȉȕȗȧȔȔȕȓ 
ȉȏȋȌ

ȖȕȌȋȇȔȏȌ ȊȔȏȌȔȏȌ ȓȧȗșȉȢȜ 
ȕȘșȇșȑȕȉ

ȘȕȌȋȏȔȌȔȏȦ ȚȊȒȌȗȕȋȇ 
ȉ ȎȌȒȧȔȢȜ ȗȇȘșȌȔȏȦȜ

Ȗȗȏ ȘȊȕȗȇȔȏȏ șȕȖȒȏȉȇ 
ȕȈȗȇȎȚȌșȘȦ CO2

ȘȕȌȋȏȔȌȔȏȌ 
ȚȊȒȌȗȕȋȇ 

ȉ ȕȗȊȇȔȏȎȓȌ 
ȍȏȉȕșȔȢȜ

ȈȇȑșȌȗȏȏ ȖȏșȇȥșȘȦ 
ȕșȓȌȗȟȏȓȏ ȗȇȘșȌȔȏȦȓȏ 
ȏ ȕȘșȇȔȑȇȓȏ ȍȏȉȕșȔȢȜ

ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ (CO ) ȉ ȉȕȎȋȚȜȌ2

ȘȕȌȋȏȔȌȔȏȦ ȚȊȒȌȗȕȋȇ ȉ ȏȘȑȕȖȇȌȓȕȓ șȕȖȒȏȉȌ (ȚȊȕȒȣ, ȔȌțșȣ, ȖȗȏȗȕȋȔȢȐ ȊȇȎ)

ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȉ ȉȕȋȌ

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȚȋȇȒȦȌșȘȦ ȏȎ ȇșȓȕȘțȌȗȢ ȋȉȚȓȦ ȕȘȔȕȉȔȢȓȏ ȘȖȕȘȕȈȇȓȏ� Ȏȇ ȘȞȧș țȕșȕȘȏȔșȌȎȇ ȏ 

ȗȇȘșȉȕȗȌȔȏȌȓ ȉ ȉȕȋȌ ȕȑȌȇȔȕȉ. ǩ ȖȗȕȝȌȘȘȌ țȕșȕȘȏȔșȌȎȇ, ȖȗȕșȌȑȇȥȠȌȊȕ ȉ ȎȌȒȧȔȢȜ ȑȒȌșȑȇȜ 

ȗȇȘșȌȔȏȐ Ȕȇ ȘȉȌșȚ  Ȗȗȏ ȚȞȇȘșȏȏ ȜȒȕȗȕțȏȒȒȇ, ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ ȉȎȇȏȓȕȋȌȐȘșȉȚȌș Ș ȉȕȋȕȐ, ȕȈȗȇȎȚȦ 

ȊȒȥȑȕȎȚ ȏ ȑȏȘȒȕȗȕȋ.

6CO6 + ࢧHࢧO  CࢫHࢧࢦO6 + ࢫOࢧ⟶

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,
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ǷȇȘșȌȔȏȦ ȏȘȖȕȒȣȎȚȥș ȊȒȥȑȕȎȚ ȋȒȦ ȘȏȔșȌȎȇ ȋȗȚȊȏȜ ȘȕȌȋȏȔȌȔȏȐ ȚȊȒȌȗȕȋȇ. 

ǱȕȊȋȇ ȍȏȉȕșȔȢȌ ȖȕșȗȌȈȒȦȥș ȗȇȘșȌȔȏȦ ȉ ȖȏȠȚ, ȚȊȒȌȗȕȋȏȘșȢȌ ȘȕȌȋȏȔȌȔȏȦ 

ȖȌȗȌȋȇȥșȘȦ Ȗȕ ȖȏȠȌȉȕȐ ȝȌȖȏ ȏ ȉ ȑȕȔȌȞȔȕȓ ȏșȕȊȌ ȘșȇȔȕȉȦșȘȦ ȘȕȘșȇȉȔȕȐ 

ȞȇȘșȣȥ ȖȏȠȏ ȞȌȒȕȉȌȑȇ. ǻȕșȕȘȏȔșȌȎ șȇȑȍȌ ȕȘȚȠȌȘșȉȒȦȌșȘȦ țȏșȕȖȒȇȔȑșȕȔȕȓ, 

ȕȈȏșȇȥȠȏȓ ȉ ȕȑȌȇȔȇȜ, ȘȒȌȋȕȉȇșȌȒȣȔȕ, ȑȗȚȊȕȉȕȗȕș ȚȊȒȌȗȕȋȇ ȘȕȉȌȗȟȇȌșȘȦ ȏ 

ȉ ȉȕȋȔȢȜ ȤȑȕȘȏȘșȌȓȇȜ. 

Ǳ ȕȘȔȕȉȔȢȓ ȘȖȕȘȕȈȇȓ ȚȋȇȒȌȔȏȦ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏȎ ȇșȓȕȘțȌȗȢ 

ȕșȔȕȘȏșȘȦ șȇȑȍȌ ȌȊȕ ȗȇȘșȉȕȗȌȔȏȌ ȉ ȕȑȌȇȔȘȑȏȜ ȉȕȋȇȜ. ǾȇȘșȣ ȋȏȕȑȘȏȋȇ 

ȚȊȒȌȗȕȋȇ, ȘȕȋȌȗȍȇȠȌȊȕȘȦ ȉ ȉȕȎȋȚȜȌ, ȗȇȘșȉȕȗȦȌșȘȦ ȉ ȕȑȌȇȔȇȜ, ȉȘȒȌȋȘșȉȏȌ 

ȞȌȊȕ ȕȈȗȇȎȚȥșȘȦ ȑȇȗȈȕȔȇș-ȏȕȔȢ. ǳȕȒȒȥȘȑȏ ȏȘȖȕȒȣȎȚȥș Ȥșȏ ȏȕȔȢ ȉȓȌȘșȌ Ș 

ȏȕȔȇȓȏ ȑȇȒȣȝȏȦ ȋȒȦ ȖȕȘșȗȕȌȔȏȦ ȘȉȕȏȜ ȗȇȑȕȉȏȔ, ȇ ȗȢȈȢ – ȋȒȦ ȖȕȘșȗȕȌȔȏȦ 

ȘȑȌȒȌșȕȉ. ǵȋȔȇȑȕ ȉ ȉȕȋȌ ȗȇȘșȉȕȗȦȌșȘȦ ȔȌ ȉȌȘȣ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, ȇ Ȓȏȟȣ 

ȔȌȑȕșȕȗȇȦ ȌȊȕ ȞȇȘșȣ. ǶȕȤșȕȓȚ ȓȌȍȋȚ ȑȕȒȏȞȌȘșȉȕȓ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ 

ǶȕȒȚȞȌȔȏȌ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏ ȌȊȕ ȕȖȗȌȋȌȒȌȔȏȌ

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȑȚȘȕȞȑȏ ȏȎȉȌȘșȔȦȑȇ 

(CaCO₃),  ȘȕȒȦȔȇȦ ȑȏȘȒȕșȇ (HCO) ȏȒȏ 

ȗȇȎȈȇȉȒȌȔȔȇȦ ȚȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ 

(CH₃COOH), ȑȕȒȈȇ, ȉȕȗȕȔȑȇ, 

ȊȇȎȕȕșȉȕȋȔȇȦ șȗȚȈȑȇ, ȖȗȕȈȑȇ, ȘșȇȑȇȔȢ 

ȏȒȏ ȖȗȕȈȏȗȑȏ, ȋȏȘșȏȒȒȏȗȕȉȇȔȔȇȦ 

ȉȕȋȇ, ȏȎȉȌȘșȑȕȉȇȦ ȉȕȋȇ (ȗȇȘșȉȕȗ 

Ca(OH)ࢧ), ȟșȇșȏȉ ȏ ȒȇȖȑȏ, ȟȇȗȏȑ, 

ȗȇȘșȉȕȗ ȓȌșȏȒȕȗȇȔȍȇ, ȖȏȖȌșȑȇ.

ǵȈȘȚȋȏșȌ�

1.  ǱȇȑȕȐ ȉȏȋ ȏȓȌȌș ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȓȌȍȋȚ ȏȎȉȌȘșȔȦȑȕȓ ȏ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȕȐ"

2.  ǱȇȑȕȐ ȝȉȌș ȏ ȎȇȖȇȜ Ț ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ"

3.  Ǿșȕ ȖȗȕȏȎȕȟȒȕ� ȑȕȊȋȇ ȉȕȎȋȚȟȔȢȐ ȟȇȗȏȑ� ȔȇȖȕȒȔȌȔȔȢȐ ȋȏȕȑȘȏȋȕȓ ȚȊȒȌȗȕȋȇ� ȖȕȋȈȗȕȘȏȒȏ 

ȉ ȉȕȎȋȚȜ" Ǳȇȑ Ȥșȕ ȕȈȡȦȘȔȏșȣ"

4.  Ǳȇȑ ȖȕȋȌȐȘșȉȕȉȇȒ Ȕȇ ȏȔȋȏȑȇșȕȗ ȗȇȘșȉȕȗ� ȖȕȒȚȞȌȔȔȢȐ Ȗȗȏ ȗȇȘșȉȕȗȌȔȏȏ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ 

ȉ ȉȕȋȌ" ǩ Ȟȧȓ ȖȗȏȞȏȔȇ ȕȑȇȎȇȔȔȕȊȕ ȋȌȐȘșȉȏȦ"

5.  ǱȇȑȕȌ ȏȎȓȌȔȌȔȏȌ ȖȗȕȏȎȕȟȒȕ Ȗȗȏ ȖȗȕȖȚȘȑȇȔȏȏ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȞȌȗȌȎ ȏȎȉȌȘșȑȕȉȚȥ 

ȉȕȋȚ" Ǵȇ ȕȈȗȇȎȕȉȇȔȏȌ ȑȇȑȕȊȕ ȉȌȠȌȘșȉȇ ȚȑȇȎȢȉȇȌș Ȥșȕ ȏȎȓȌȔȌȔȏȌ"

6.  ǱȇȑȏȌ ȌȠȧ ȏȎȓȌȔȌȔȏȦ ȉȢ ȔȇȈȒȥȋȇȒȏ Ȗȗȏ ȋȇȒȣȔȌȐȟȌȓ ȖȗȕȜȕȍȋȌȔȏȏ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ 

ȞȌȗȌȎ ȏȎȉȌȘșȑȕȉȚȥ ȉȕȋȚ" Ǳȇȑ ȈȢ ȉȢ Ȥșȕ ȕȈȡȦȘȔȏȒȏ"

ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ (CO ) – ȊȇȎ, ȑȕșȕȗȢȐ ȌȘșȌȘșȉȌȔȔȢȓ ȕȈȗȇȎȕȓ ȖȗȏȘȚșȘșȉȚȌș ȉ 2

ȉȕȎȋȚȜȌ. ǵȔ șȇȑȍȌ ȕȈȗȇȎȚȌșȘȦ ȉ ȗȌȎȚȒȣșȇșȌ ȘȒȌȋȚȥȠȏȜ ȗȌȇȑȝȏȐ�

1. Ƕȗȏ�ȖȕȒȔȕȓ�ȘȊȕȗȇȔȏȏ�ȚȊȒȌȗȕȋȘȕȋȌȗȍȇȠȏȜ�ȉȌȠȌȘșȉ��ǴȇȖȗȏȓȌȗ, Ȗȗȏ ȘȊȕȗȇȔȏȏ 

ȓȌșȇȔȇ, ȦȉȒȦȥȠȌȊȕȘȦ ȕȘȔȕȉȔȢȓ ȑȕȓȖȕȔȌȔșȕȓ ȖȗȏȗȕȋȔȕȊȕ ȊȇȎȇ, ȉ ȘȗȌȋȌ Ș 

ȋȕȘșȇșȕȞȔȢȓ ȑȕȒȏȞȌȘșȉȕȓ ȑȏȘȒȕȗȕȋȇ ȕȈȗȇȎȚȥșȘȦ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ ȉȕȋȇ�

CHࢩ(Ȋ) + 2Oࢧ(Ȋ)  COࢧ(Ȋ) + 2HࢧO(ȍ)⟶

2. ǩ�ȗȌȎȚȒȣșȇșȌ�ȗȌȇȑȝȏȏ��ȖȗȕșȌȑȇȥȠȌȐ�ȓȌȍȋȚ�ȊȒȥȑȕȎȕȐ�ȏ�ȑȏȘȒȕȗȕȋȕȓ�ȉ�ȑȒȌșȑȇȜ�

ȕȗȊȇȔȏȎȓȇ�ȞȌȒȕȉȌȑȇ� Ȅșȕș ȖȗȕȝȌȘȘ ȔȇȎȢȉȇȌșȘȦ ȋȢȜȇȔȏȌȓ, ȇ ȕȈȗȇȎȚȥȠȏȐȘȦ Ȗȗȏ Ȥșȕȓ 

ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȉȢȉȕȋȏșȘȦ ȏȎ  ȕȗȊȇȔȏȎȓȇ ȉȕ ȉȗȌȓȦ ȉȢȋȕȜȇ.

CࢫHࢧࢦOࢫ(ȗ-ȗ) + 6Oࢧ(Ȋ)  6COࢧ(Ȋ) + 6HࢧO(ȍ)⟶

3. ǩ� ȗȌȎȚȒȣșȇșȌ� ȗȌȇȑȝȏȏ�� ȖȗȕșȌȑȇȥȠȌȐ� ȓȌȍȋȚ� ȑȇȗȈȕȔȇșȇȓȏ� ȏ� ȗȇȎȈȇȉȒȌȔȔȢȓȏ�

ȑȏȘȒȕșȇȓȏ�� ǴȇȖȗȏȓȌȗ, ȉ ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ ȓȌȍȋȚ ȓȗȇȓȕȗȔȕȐ ȑȗȕȟȑȕȐ 

(ȑȇȗȈȕȔȇșȕȓ ȑȇȒȣȝȏȦ) ȏ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȕȐ ȉȢȋȌȒȦȌșȘȦ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ�
 CaCO₃(șȉ) + 2HCO(ȗ-ȗ)  CaCOࢧ(ȗ-ȗ) + COࢧ(Ȋ) + HࢧO(ȍ)⟶

ȇșȓȕȘțȌȗȌ ȏ ȌȊȕ ȑȕȒȏȞȌȘșȉȕȓ ȉ ȕȑȌȇȔȇȜ ȚȘșȇȔȇȉȒȏȉȇȌșȘȦ ȗȇȉȔȕȉȌȘȏȌ. ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȖȕȖȇȋȇȌș 

ȉ ȇșȓȕȘțȌȗȚ ȏȎ-Ȏȇ ȋȉȚȜ ȑȒȥȞȌȉȢȜ ȖȗȕȝȌȘȘȕȉ – ȋȢȜȇȔȏȦ ȏ ȘȊȕȗȇȔȏȦ șȕȖȒȏȉȇ. Ȅșȏ ȖȗȕȝȌȘȘȢ 

ȖȗȌȋȘșȇȉȒȦȥș ȘȕȈȕȐ ȉȇȍȔȢȌ Șșȇȋȏȏ ȑȗȚȊȕȉȕȗȕșȇ ȚȊȒȌȗȕȋȇ.  ǽȌȒȣȥ ȖȗȕȝȌȘȘȇ ȋȢȜȇȔȏȦ, 

ȖȗȕșȌȑȇȥȠȌȊȕ ȉ ȑȒȌșȑȇȜ ȗȇȘșȌȔȏȐ, ȍȏȉȕșȔȢȜ ȏ ȞȌȒȕȉȌȑȇ, ȦȉȒȦȌșȘȦ ȖȕȒȚȞȌȔȏȌ ȤȔȌȗȊȏȏ. Ƕȗȏ Ȥșȕȓ 

ȖȗȕȏȘȜȕȋȏș ȗȌȇȑȝȏȦ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȊȒȥȑȕȎȢ Ș ȑȏȘȒȕȗȕȋȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ, 

ȉȕȋȢ ȏ ȉȢȋȌȒȌȔȏȌȓ ȤȔȌȗȊȏȏ.

CࢫHࢧࢦO6 + ࢫO6  ࢧCO6 + ࢧHࢧO + ȤȔȌȗȊȏȦ⟶

ǫȗȚȊȕȐ ȉȇȍȔȢȐ ȖȚșȣ ȖȕȖȇȋȇȔȏȦ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ ȇșȓȕȘțȌȗȚ – ȘȍȏȊȇȔȏȌ șȕȖȒȏȉȇ. Ƕȗȏ 

ȘȊȕȗȇȔȏȏ șȕȖȒȏȉȇ ȕȈȗȇȎȚȌșȘȦ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, Ȟșȕ ȚȉȌȒȏȞȏȉȇȌș ȌȊȕ ȘȕȋȌȗȍȇȔȏȌ ȉ ȇșȓȕȘțȌȗȌ.

ǿȇȊ 3. ǫȕȈȇȉȣșȌ ȖȕȔȌȓȔȕȊȚ ȘȕȒȦȔȚȥ ȑȏȘȒȕșȚ ȉ ȑȕȒȈȚ, ȘȕȈȒȥȋȇȦ ȕȘșȕȗȕȍȔȕȘșȣ. Ǹ ȔȇȞȇȒȕȓ ȗȌȇȑȝȏȏ 

ȘȒȌȋȏșȌ Ȏȇ ȉȢȋȌȒȌȔȏȌȓ ȊȇȎȇ.

ǿȇȊ 4. ǴȇșȦȔȏșȌ ȜȉȕȘșȏȑ ȉȕȎȋȚȟȔȕȊȕ ȟȇȗȏȑȇ Ȕȇ ȔȏȍȔȏȐ ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ ȏ ȔȇȖȕȒȔȏșȌ 

ȟȇȗȏȑ ȉȢȋȌȒȦȥȠȏȓȘȦ ȊȇȎȕȓ. ǮȇșȌȓ ȎȇȉȦȍȏșȌ ȜȉȕȘșȏȑ ȏ ȖȕȋȈȗȕȘȣșȌ ȟȇȗȏȑ ȉȉȌȗȜ, ȔȇȈȒȥȋȇȦ Ȏȇ ȌȊȕ 

ȋȉȏȍȌȔȏȌȓ.

ǿȇȊ 5. ǵȖȚȘșȏșȌ ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ ȉ ȘșȇȑȇȔ (ȏȒȏ ȖȗȕȈȏȗȑȚ) Ș ȋȏȘșȏȒȒȏȗȕȉȇȔȔȕȐ ȉȕȋȕȐ. 

ǫȕȈȇȉȣșȌ ȉ ȉȕȋȚ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȗȇȘșȉȕȗȇ ȓȌșȏȒȕȗȇȔȍȇ ȏ ȔȇȈȒȥȋȇȐșȌ Ȏȇ ȖȗȕȏȘȜȕȋȦȠȏȓȏ 

ȏȎȓȌȔȌȔȏȦȓȏ.

ǿȇȊ 6. ǵȖȚȘșȏșȌ  ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ ȉ ȘșȇȑȇȔ (ȏȒȏ ȖȗȕȈȏȗȑȚ) Ș ȏȎȉȌȘșȑȕȉȕȐ ȉȕȋȕȐ. 

ǴȇȈȒȥȋȇȐșȌ Ȏȇ ȏȎȓȌȔȌȔȏȦȓȏ, ȑȕșȕȗȢȌ ȖȗȕȏȘȜȕȋȦș Ȗȗȏ ȖȗȕȜȕȍȋȌȔȏȏ ȉȢȋȌȒȦȥȠȌȊȕȘȦ ȊȇȎȇ ȞȌȗȌȎ 

ȏȎȉȌȘșȑȕȉȚȥ ȉȕȋȚ.

ǿȇȊ 7. ǮȇșȌȓ ȘȔȕȉȇ ȖȗȕȖȚȘȑȇȐșȌ ȊȇȎ ȞȌȗȌȎ ȗȇȘșȉȕȗ, ȔȇȈȒȥȋȇȦ Ȏȇ ȖȗȕȏȘȜȕȋȦȠȏȓȏ ȏȎȓȌȔȌȔȏȦȓȏ.

ȘȕȒȦȔȇȦ ȑȏȘȒȕșȇ

ȋȏȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ

ȖȗȕȎȗȇȞȔȇȦ 

ȏȎȉȌȘșȑȕȉȇȦ ȉȕȋȇ

ȑȚȘȕȞȑȏ 

ȏȎȉȌȘșȔȦȑȇ

ʦ̛̼̔�̴̨̡̨̛̯̪̣̦̯̦̌̌

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

Ход работы:

ǿȇȊ 1. ǶȕȓȌȘșȏșȌ ȑȗȕȟȑȚ ȏȎ ȏȎȉȌȘșȔȦȑȇ ȉ ȗȌȇȑȝȏȕȔȔȚȥ ȑȕȒȈȚ ȏ ȘȕȈȌȗȏșȌ ȚȘșȇȔȕȉȑȚ, ȑȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ 

ȗȏȘȚȔȑȌ.

ǿȇȊ 2. ǩ ȕșȋȌȒȣȔȕȓ ȘșȇȑȇȔȌ ȖȗȏȊȕșȕȉȣșȌ ȏȎȉȌȘșȑȕȉȚȥ ȉȕȋȚ. ǫȒȦ ȤșȕȊȕ ȋȕȈȇȉȣșȌ ȉ ȉȕȋȚ ȔȌȈȕȒȣȟȕȌ 

ȑȕȒȏȞȌȘșȉȕ Ca(OH)ࢧ ȏ ȉȘșȗȦȜȔȏșȌ. ǾȌȗȌȎ ȔȌȑȕșȕȗȕȌ ȉȗȌȓȦ ȖȌȗȌȒȌȐșȌ ȉȌȗȜȔȏȐ ȖȗȕȎȗȇȞȔȢȐ ȘȒȕȐ ȉ 

ȘșȇȑȇȔ ȏȒȏ ȖȗȕȈȏȗȑȚ.

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,

t
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ǷȇȘșȌȔȏȦ ȏȘȖȕȒȣȎȚȥș ȊȒȥȑȕȎȚ ȋȒȦ ȘȏȔșȌȎȇ ȋȗȚȊȏȜ ȘȕȌȋȏȔȌȔȏȐ ȚȊȒȌȗȕȋȇ. 

ǱȕȊȋȇ ȍȏȉȕșȔȢȌ ȖȕșȗȌȈȒȦȥș ȗȇȘșȌȔȏȦ ȉ ȖȏȠȚ, ȚȊȒȌȗȕȋȏȘșȢȌ ȘȕȌȋȏȔȌȔȏȦ 

ȖȌȗȌȋȇȥșȘȦ Ȗȕ ȖȏȠȌȉȕȐ ȝȌȖȏ ȏ ȉ ȑȕȔȌȞȔȕȓ ȏșȕȊȌ ȘșȇȔȕȉȦșȘȦ ȘȕȘșȇȉȔȕȐ 

ȞȇȘșȣȥ ȖȏȠȏ ȞȌȒȕȉȌȑȇ. ǻȕșȕȘȏȔșȌȎ șȇȑȍȌ ȕȘȚȠȌȘșȉȒȦȌșȘȦ țȏșȕȖȒȇȔȑșȕȔȕȓ, 

ȕȈȏșȇȥȠȏȓ ȉ ȕȑȌȇȔȇȜ, ȘȒȌȋȕȉȇșȌȒȣȔȕ, ȑȗȚȊȕȉȕȗȕș ȚȊȒȌȗȕȋȇ ȘȕȉȌȗȟȇȌșȘȦ ȏ 

ȉ ȉȕȋȔȢȜ ȤȑȕȘȏȘșȌȓȇȜ. 

Ǳ ȕȘȔȕȉȔȢȓ ȘȖȕȘȕȈȇȓ ȚȋȇȒȌȔȏȦ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏȎ ȇșȓȕȘțȌȗȢ 

ȕșȔȕȘȏșȘȦ șȇȑȍȌ ȌȊȕ ȗȇȘșȉȕȗȌȔȏȌ ȉ ȕȑȌȇȔȘȑȏȜ ȉȕȋȇȜ. ǾȇȘșȣ ȋȏȕȑȘȏȋȇ 

ȚȊȒȌȗȕȋȇ, ȘȕȋȌȗȍȇȠȌȊȕȘȦ ȉ ȉȕȎȋȚȜȌ, ȗȇȘșȉȕȗȦȌșȘȦ ȉ ȕȑȌȇȔȇȜ, ȉȘȒȌȋȘșȉȏȌ 

ȞȌȊȕ ȕȈȗȇȎȚȥșȘȦ ȑȇȗȈȕȔȇș-ȏȕȔȢ. ǳȕȒȒȥȘȑȏ ȏȘȖȕȒȣȎȚȥș Ȥșȏ ȏȕȔȢ ȉȓȌȘșȌ Ș 

ȏȕȔȇȓȏ ȑȇȒȣȝȏȦ ȋȒȦ ȖȕȘșȗȕȌȔȏȦ ȘȉȕȏȜ ȗȇȑȕȉȏȔ, ȇ ȗȢȈȢ – ȋȒȦ ȖȕȘșȗȕȌȔȏȦ 

ȘȑȌȒȌșȕȉ. ǵȋȔȇȑȕ ȉ ȉȕȋȌ ȗȇȘșȉȕȗȦȌșȘȦ ȔȌ ȉȌȘȣ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, ȇ Ȓȏȟȣ 

ȔȌȑȕșȕȗȇȦ ȌȊȕ ȞȇȘșȣ. ǶȕȤșȕȓȚ ȓȌȍȋȚ ȑȕȒȏȞȌȘșȉȕȓ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ 

ǶȕȒȚȞȌȔȏȌ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏ ȌȊȕ ȕȖȗȌȋȌȒȌȔȏȌ

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȑȚȘȕȞȑȏ ȏȎȉȌȘșȔȦȑȇ 

(CaCO₃),  ȘȕȒȦȔȇȦ ȑȏȘȒȕșȇ (HCO) ȏȒȏ 

ȗȇȎȈȇȉȒȌȔȔȇȦ ȚȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ 

(CH₃COOH), ȑȕȒȈȇ, ȉȕȗȕȔȑȇ, 

ȊȇȎȕȕșȉȕȋȔȇȦ șȗȚȈȑȇ, ȖȗȕȈȑȇ, ȘșȇȑȇȔȢ 

ȏȒȏ ȖȗȕȈȏȗȑȏ, ȋȏȘșȏȒȒȏȗȕȉȇȔȔȇȦ 

ȉȕȋȇ, ȏȎȉȌȘșȑȕȉȇȦ ȉȕȋȇ (ȗȇȘșȉȕȗ 

Ca(OH)ࢧ), ȟșȇșȏȉ ȏ ȒȇȖȑȏ, ȟȇȗȏȑ, 

ȗȇȘșȉȕȗ ȓȌșȏȒȕȗȇȔȍȇ, ȖȏȖȌșȑȇ.

ǵȈȘȚȋȏșȌ�

1.  ǱȇȑȕȐ ȉȏȋ ȏȓȌȌș ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȓȌȍȋȚ ȏȎȉȌȘșȔȦȑȕȓ ȏ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȕȐ"

2.  ǱȇȑȕȐ ȝȉȌș ȏ ȎȇȖȇȜ Ț ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ"

3.  Ǿșȕ ȖȗȕȏȎȕȟȒȕ� ȑȕȊȋȇ ȉȕȎȋȚȟȔȢȐ ȟȇȗȏȑ� ȔȇȖȕȒȔȌȔȔȢȐ ȋȏȕȑȘȏȋȕȓ ȚȊȒȌȗȕȋȇ� ȖȕȋȈȗȕȘȏȒȏ 

ȉ ȉȕȎȋȚȜ" Ǳȇȑ Ȥșȕ ȕȈȡȦȘȔȏșȣ"

4.  Ǳȇȑ ȖȕȋȌȐȘșȉȕȉȇȒ Ȕȇ ȏȔȋȏȑȇșȕȗ ȗȇȘșȉȕȗ� ȖȕȒȚȞȌȔȔȢȐ Ȗȗȏ ȗȇȘșȉȕȗȌȔȏȏ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ 

ȉ ȉȕȋȌ" ǩ Ȟȧȓ ȖȗȏȞȏȔȇ ȕȑȇȎȇȔȔȕȊȕ ȋȌȐȘșȉȏȦ"

5.  ǱȇȑȕȌ ȏȎȓȌȔȌȔȏȌ ȖȗȕȏȎȕȟȒȕ Ȗȗȏ ȖȗȕȖȚȘȑȇȔȏȏ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȞȌȗȌȎ ȏȎȉȌȘșȑȕȉȚȥ 

ȉȕȋȚ" Ǵȇ ȕȈȗȇȎȕȉȇȔȏȌ ȑȇȑȕȊȕ ȉȌȠȌȘșȉȇ ȚȑȇȎȢȉȇȌș Ȥșȕ ȏȎȓȌȔȌȔȏȌ"

6.  ǱȇȑȏȌ ȌȠȧ ȏȎȓȌȔȌȔȏȦ ȉȢ ȔȇȈȒȥȋȇȒȏ Ȗȗȏ ȋȇȒȣȔȌȐȟȌȓ ȖȗȕȜȕȍȋȌȔȏȏ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ 

ȞȌȗȌȎ ȏȎȉȌȘșȑȕȉȚȥ ȉȕȋȚ" Ǳȇȑ ȈȢ ȉȢ Ȥșȕ ȕȈȡȦȘȔȏȒȏ"

ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ (CO ) – ȊȇȎ, ȑȕșȕȗȢȐ ȌȘșȌȘșȉȌȔȔȢȓ ȕȈȗȇȎȕȓ ȖȗȏȘȚșȘșȉȚȌș ȉ 2

ȉȕȎȋȚȜȌ. ǵȔ șȇȑȍȌ ȕȈȗȇȎȚȌșȘȦ ȉ ȗȌȎȚȒȣșȇșȌ ȘȒȌȋȚȥȠȏȜ ȗȌȇȑȝȏȐ�

1. Ƕȗȏ�ȖȕȒȔȕȓ�ȘȊȕȗȇȔȏȏ�ȚȊȒȌȗȕȋȘȕȋȌȗȍȇȠȏȜ�ȉȌȠȌȘșȉ��ǴȇȖȗȏȓȌȗ, Ȗȗȏ ȘȊȕȗȇȔȏȏ 

ȓȌșȇȔȇ, ȦȉȒȦȥȠȌȊȕȘȦ ȕȘȔȕȉȔȢȓ ȑȕȓȖȕȔȌȔșȕȓ ȖȗȏȗȕȋȔȕȊȕ ȊȇȎȇ, ȉ ȘȗȌȋȌ Ș 

ȋȕȘșȇșȕȞȔȢȓ ȑȕȒȏȞȌȘșȉȕȓ ȑȏȘȒȕȗȕȋȇ ȕȈȗȇȎȚȥșȘȦ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ ȉȕȋȇ�

CHࢩ(Ȋ) + 2Oࢧ(Ȋ)  COࢧ(Ȋ) + 2HࢧO(ȍ)⟶

2. ǩ�ȗȌȎȚȒȣșȇșȌ�ȗȌȇȑȝȏȏ��ȖȗȕșȌȑȇȥȠȌȐ�ȓȌȍȋȚ�ȊȒȥȑȕȎȕȐ�ȏ�ȑȏȘȒȕȗȕȋȕȓ�ȉ�ȑȒȌșȑȇȜ�

ȕȗȊȇȔȏȎȓȇ�ȞȌȒȕȉȌȑȇ� Ȅșȕș ȖȗȕȝȌȘȘ ȔȇȎȢȉȇȌșȘȦ ȋȢȜȇȔȏȌȓ, ȇ ȕȈȗȇȎȚȥȠȏȐȘȦ Ȗȗȏ Ȥșȕȓ 

ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȉȢȉȕȋȏșȘȦ ȏȎ  ȕȗȊȇȔȏȎȓȇ ȉȕ ȉȗȌȓȦ ȉȢȋȕȜȇ.

CࢫHࢧࢦOࢫ(ȗ-ȗ) + 6Oࢧ(Ȋ)  6COࢧ(Ȋ) + 6HࢧO(ȍ)⟶

3. ǩ� ȗȌȎȚȒȣșȇșȌ� ȗȌȇȑȝȏȏ�� ȖȗȕșȌȑȇȥȠȌȐ� ȓȌȍȋȚ� ȑȇȗȈȕȔȇșȇȓȏ� ȏ� ȗȇȎȈȇȉȒȌȔȔȢȓȏ�

ȑȏȘȒȕșȇȓȏ�� ǴȇȖȗȏȓȌȗ, ȉ ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ ȓȌȍȋȚ ȓȗȇȓȕȗȔȕȐ ȑȗȕȟȑȕȐ 

(ȑȇȗȈȕȔȇșȕȓ ȑȇȒȣȝȏȦ) ȏ ȘȕȒȦȔȕȐ ȑȏȘȒȕșȕȐ ȉȢȋȌȒȦȌșȘȦ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ�
 CaCO₃(șȉ) + 2HCO(ȗ-ȗ)  CaCOࢧ(ȗ-ȗ) + COࢧ(Ȋ) + HࢧO(ȍ)⟶

ȇșȓȕȘțȌȗȌ ȏ ȌȊȕ ȑȕȒȏȞȌȘșȉȕȓ ȉ ȕȑȌȇȔȇȜ ȚȘșȇȔȇȉȒȏȉȇȌșȘȦ ȗȇȉȔȕȉȌȘȏȌ. ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȖȕȖȇȋȇȌș 

ȉ ȇșȓȕȘțȌȗȚ ȏȎ-Ȏȇ ȋȉȚȜ ȑȒȥȞȌȉȢȜ ȖȗȕȝȌȘȘȕȉ – ȋȢȜȇȔȏȦ ȏ ȘȊȕȗȇȔȏȦ șȕȖȒȏȉȇ. Ȅșȏ ȖȗȕȝȌȘȘȢ 

ȖȗȌȋȘșȇȉȒȦȥș ȘȕȈȕȐ ȉȇȍȔȢȌ Șșȇȋȏȏ ȑȗȚȊȕȉȕȗȕșȇ ȚȊȒȌȗȕȋȇ.  ǽȌȒȣȥ ȖȗȕȝȌȘȘȇ ȋȢȜȇȔȏȦ, 

ȖȗȕșȌȑȇȥȠȌȊȕ ȉ ȑȒȌșȑȇȜ ȗȇȘșȌȔȏȐ, ȍȏȉȕșȔȢȜ ȏ ȞȌȒȕȉȌȑȇ, ȦȉȒȦȌșȘȦ ȖȕȒȚȞȌȔȏȌ ȤȔȌȗȊȏȏ. Ƕȗȏ Ȥșȕȓ 

ȖȗȕȏȘȜȕȋȏș ȗȌȇȑȝȏȦ ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȊȒȥȑȕȎȢ Ș ȑȏȘȒȕȗȕȋȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ, 

ȉȕȋȢ ȏ ȉȢȋȌȒȌȔȏȌȓ ȤȔȌȗȊȏȏ.

CࢫHࢧࢦO6 + ࢫO6  ࢧCO6 + ࢧHࢧO + ȤȔȌȗȊȏȦ⟶

ǫȗȚȊȕȐ ȉȇȍȔȢȐ ȖȚșȣ ȖȕȖȇȋȇȔȏȦ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȉ ȇșȓȕȘțȌȗȚ – ȘȍȏȊȇȔȏȌ șȕȖȒȏȉȇ. Ƕȗȏ 

ȘȊȕȗȇȔȏȏ șȕȖȒȏȉȇ ȕȈȗȇȎȚȌșȘȦ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, Ȟșȕ ȚȉȌȒȏȞȏȉȇȌș ȌȊȕ ȘȕȋȌȗȍȇȔȏȌ ȉ ȇșȓȕȘțȌȗȌ.

ǿȇȊ 3. ǫȕȈȇȉȣșȌ ȖȕȔȌȓȔȕȊȚ ȘȕȒȦȔȚȥ ȑȏȘȒȕșȚ ȉ ȑȕȒȈȚ, ȘȕȈȒȥȋȇȦ ȕȘșȕȗȕȍȔȕȘșȣ. Ǹ ȔȇȞȇȒȕȓ ȗȌȇȑȝȏȏ 

ȘȒȌȋȏșȌ Ȏȇ ȉȢȋȌȒȌȔȏȌȓ ȊȇȎȇ.

ǿȇȊ 4. ǴȇșȦȔȏșȌ ȜȉȕȘșȏȑ ȉȕȎȋȚȟȔȕȊȕ ȟȇȗȏȑȇ Ȕȇ ȔȏȍȔȏȐ ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ ȏ ȔȇȖȕȒȔȏșȌ 

ȟȇȗȏȑ ȉȢȋȌȒȦȥȠȏȓȘȦ ȊȇȎȕȓ. ǮȇșȌȓ ȎȇȉȦȍȏșȌ ȜȉȕȘșȏȑ ȏ ȖȕȋȈȗȕȘȣșȌ ȟȇȗȏȑ ȉȉȌȗȜ, ȔȇȈȒȥȋȇȦ Ȏȇ ȌȊȕ 

ȋȉȏȍȌȔȏȌȓ.

ǿȇȊ 5. ǵȖȚȘșȏșȌ ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ ȉ ȘșȇȑȇȔ (ȏȒȏ ȖȗȕȈȏȗȑȚ) Ș ȋȏȘșȏȒȒȏȗȕȉȇȔȔȕȐ ȉȕȋȕȐ. 

ǫȕȈȇȉȣșȌ ȉ ȉȕȋȚ ȔȌȘȑȕȒȣȑȕ ȑȇȖȌȒȣ ȗȇȘșȉȕȗȇ ȓȌșȏȒȕȗȇȔȍȇ ȏ ȔȇȈȒȥȋȇȐșȌ Ȏȇ ȖȗȕȏȘȜȕȋȦȠȏȓȏ 

ȏȎȓȌȔȌȔȏȦȓȏ.

ǿȇȊ 6. ǵȖȚȘșȏșȌ  ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ ȉ ȘșȇȑȇȔ (ȏȒȏ ȖȗȕȈȏȗȑȚ) Ș ȏȎȉȌȘșȑȕȉȕȐ ȉȕȋȕȐ. 

ǴȇȈȒȥȋȇȐșȌ Ȏȇ ȏȎȓȌȔȌȔȏȦȓȏ, ȑȕșȕȗȢȌ ȖȗȕȏȘȜȕȋȦș Ȗȗȏ ȖȗȕȜȕȍȋȌȔȏȏ ȉȢȋȌȒȦȥȠȌȊȕȘȦ ȊȇȎȇ ȞȌȗȌȎ 

ȏȎȉȌȘșȑȕȉȚȥ ȉȕȋȚ.

ǿȇȊ 7. ǮȇșȌȓ ȘȔȕȉȇ ȖȗȕȖȚȘȑȇȐșȌ ȊȇȎ ȞȌȗȌȎ ȗȇȘșȉȕȗ, ȔȇȈȒȥȋȇȦ Ȏȇ ȖȗȕȏȘȜȕȋȦȠȏȓȏ ȏȎȓȌȔȌȔȏȦȓȏ.

ȘȕȒȦȔȇȦ ȑȏȘȒȕșȇ

ȋȏȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ

ȖȗȕȎȗȇȞȔȇȦ 

ȏȎȉȌȘșȑȕȉȇȦ ȉȕȋȇ

ȑȚȘȕȞȑȏ 

ȏȎȉȌȘșȔȦȑȇ

ʦ̛̼̔�̴̨̡̨̛̯̪̣̦̯̦̌̌

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

Ход работы:

ǿȇȊ 1. ǶȕȓȌȘșȏșȌ ȑȗȕȟȑȚ ȏȎ ȏȎȉȌȘșȔȦȑȇ ȉ ȗȌȇȑȝȏȕȔȔȚȥ ȑȕȒȈȚ ȏ ȘȕȈȌȗȏșȌ ȚȘșȇȔȕȉȑȚ, ȑȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ 

ȗȏȘȚȔȑȌ.

ǿȇȊ 2. ǩ ȕșȋȌȒȣȔȕȓ ȘșȇȑȇȔȌ ȖȗȏȊȕșȕȉȣșȌ ȏȎȉȌȘșȑȕȉȚȥ ȉȕȋȚ. ǫȒȦ ȤșȕȊȕ ȋȕȈȇȉȣșȌ ȉ ȉȕȋȚ ȔȌȈȕȒȣȟȕȌ 

ȑȕȒȏȞȌȘșȉȕ Ca(OH)ࢧ ȏ ȉȘșȗȦȜȔȏșȌ. ǾȌȗȌȎ ȔȌȑȕșȕȗȕȌ ȉȗȌȓȦ ȖȌȗȌȒȌȐșȌ ȉȌȗȜȔȏȐ ȖȗȕȎȗȇȞȔȢȐ ȘȒȕȐ ȉ 

ȘșȇȑȇȔ ȏȒȏ ȖȗȕȈȏȗȑȚ.

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,
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ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ�

ь ȊȇȎ ȈȌȎ ȝȉȌșȇ ȏ ȎȇȖȇȜȇ�

ь ȎȔȇȞȏșȌȒȣȔȕ șȦȍȌȒȌȌ ȉȕȎȋȚȜȇ�

ь ȔȌȊȕȗȥȞȏȐ ȊȇȎ, ȏȘȖȕȒȣȎȚȌșȘȦ Ȗȗȏ șȚȟȌȔȏȏ 

Ȗȕȍȇȗȕȉ� 

ь ȓȇȒȕȗȇȘșȉȕȗȏȓ ȉ ȉȕȋȌ, Ȗȗȏ ȗȇȘșȉȕȗȌȔȏȏ ȉ ȉȕȋȌ 

ȕȈȗȇȎȚȌș ȚȊȕȒȣȔȚȥ ȑȏȘȒȕșȚ (HࢧCO₃).

ǳȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ

ǳȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ (CO) ȕȈȗȇȎȚȌșȘȦ Ȗȗȏ 

ȘȊȕȗȇȔȏȏ ȚȊȒȌȗȕȋȘȕȋȌȗȍȇȠȏȜ ȉȌȠȌȘșȉ Ȗȗȏ 

ȔȌȋȕȘșȇșȑȌ ȑȏȘȒȕȗȕȋȇ. ǴȇȖȗȏȓȌȗ, Ȗȗȏ ȘȊȕȗȇȔȏȏ 

ȓȌșȇȔȇ ȉ ȚȘȒȕȉȏȦȜ ȔȌȋȕȘșȇșȑȇ ȑȏȘȒȕȗȕȋȇ 

ȕȈȗȇȎȚȥșȘȦ ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ ȉȕȋȇ�

ǵȊȔȌșȚȟȏșȌȒȣ șȚȟȏș 

ȖȒȇȓȦ, ȉȢȖȚȘȑȇȦ 

ȘȏȒȣȔȚȥ ȘșȗȚȥ 

ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ, 

șȇȑ ȑȇȑ ȉ ȘȗȌȋȌ 

ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ 

ȊȕȗȌȔȏȌ ȔȌ 

ȖȗȕȏȘȜȕȋȏș.

ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȉ 

ȖȗȕȏȎȉȕȋȘșȉȌ 

ȊȇȎȏȗȕȉȇȔȔȢȜ ȔȇȖȏșȑȕȉ.

ǿȏȖȚȞȌȘșȣ ȊȇȎȏȗȕȉȇȔȔȢȜ 

ȔȇȖȏșȑȕȉ ȕȈȚȘȒȕȉȒȌȔȇ 

ȉȢȋȌȒȌȔȏȌȓ ȋȏȕȑȘȏȋȇ 

ȚȊȒȌȗȕȋȇ ȏȎ ȍȏȋȑȕȘșȏ.

2CHࢩ(Ȋ) + 3Oࢧ(Ȋ) → 2CO(Ȋ) + 4HࢧO(ȍ)

ǳȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ – ȦȋȕȉȏșȢȐ ȊȇȎ. ǵȔ ȖȗȕȞȔȕ ȘȉȦȎȢȉȇȌșȘȦ Ș ȊȌȓȕȊȒȕȈȏȔȕȓ, 

ȔȇȜȕȋȦȠȏȓȘȦ ȉ ȑȗȇȘȔȢȜ ȑȗȕȉȦȔȢȜ ȑȒȌșȑȇȜ, ȖȗȌȖȦșȘșȉȚȦ ȖȌȗȌȔȕȘȚ ȑȏȘȒȕȗȕȋȇ ȉ șȑȇȔȏ 

ȕȗȊȇȔȏȎȓȇ. ǩ ȗȌȎȚȒȣșȇșȌ ȑȒȌșȑȏ ȔȇȞȏȔȇȥș ȏȘȖȢșȢȉȇșȣ ȔȌȜȉȇșȑȚ ȑȏȘȒȕȗȕȋȇ, Ȟșȕ 

Ȗȗȏȉȕȋȏș  ȑ șȦȍȧȒȕȓȚ ȕșȗȇȉȒȌȔȏȥ. ǳȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ – ȊȇȎ, ȔȌ ȏȓȌȥȠȏȐ ȝȉȌșȇ ȏ 

ȎȇȖȇȜȇ, ȖȕȤșȕȓȚ ȌȊȕ șȗȚȋȔȕ ȕȈȔȇȗȚȍȏșȣ ȉȕȉȗȌȓȦ. ǩ ȤșȕȐ ȘȉȦȎȏ ȗȌȊȚȒȦȗȔȢȌ ȖȗȕȉȌȗȑȏ 

ȊȇȎȕȉȢȜ ȕȈȕȊȗȌȉȇșȌȒȌȐ ȏ ȑȕșȒȕȉ ȕȞȌȔȣ ȉȇȍȔȢ Ș șȕȞȑȏ ȎȗȌȔȏȦ ȘȕȈȒȥȋȌȔȏȦ 

ȈȌȎȕȖȇȘȔȕȘșȏ.

ǱȇȗȈȕȔȇșȢ

ǱȇȗȈȕȔȇșȢ – Ȥșȕ ȘȕȌȋȏȔȌȔȏȦ, ȘȕȋȌȗȍȇȠȏȌ ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ ȑȇȗȈȕȔȇș-ȏȕȔ (CO²₃⁻ ).          

ǩ ȑȇȞȌȘșȉȌ ȖȗȏȓȌȗȇ ȓȕȍȔȕ ȖȗȏȉȌȘșȏ ȑȇȗȈȕȔȇș ȑȇȒȣȝȏȦ (CaCO₃). ǱȇȗȈȕȔȇș ȑȇȒȣȝȏȦ 

ȉȘșȗȌȞȇȌșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ ȉȏȋȌ ȏȎȉȌȘșȔȦȑȇ, ȓȌȒȇ ȏ ȓȗȇȓȕȗȇ.

ǵȘȔȕȉȔȢȌ ȘȉȕȐȘșȉȇ ȑȇȗȈȕȔȇșȕȉ ȖȗȏȉȌȋȌȔȢ ȔȏȍȌ.

ь ǨȕȒȣȟȏȔȘșȉȕ ȏȎ ȔȏȜ ȔȌȗȇȘșȉȕȗȏȓȢ ȉ ȉȕȋȌ (ȉ ȉȕȋȌ ȗȇȘșȉȕȗȦȥșȘȦ șȕȒȣȑȕ Ȓȏȟȣ   

ȑȇȗȈȕȔȇșȢ ȔȇșȗȏȦ, ȑȇȒȏȦ ȏ ȇȓȓȕȔȏȦ).

ь ǩȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ Ș ȑȏȘȒȕșȇȓȏ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȘȕȒȏ, ȉȕȋȢ ȏ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ. 

ь ǨȕȒȣȟȏȔȘșȉȕ ȏȎ ȔȏȜ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȗȇȎȒȇȊȇȥșȘȦ Ȕȇ ȕȑȘȏȋȢ ȓȌșȇȒȒȕȉ ȏ ȋȏȕȑȘȏȋ                    

ȚȊȒȌȗȕȋȇ (ȑȇȗȈȕȔȇșȢ ȔȇșȗȏȦ ȏ ȑȇȒȏȦ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȔȌ ȗȇȎȒȇȊȇȥșȘȦ)�

0JCO₃(șȉ)          0JO(șȉ) + COࢧ(Ȋ).

ǯȎȉȌȘșȔȦȑ

ǷȇȑȕȉȏȔȢ ȏ ȘȑȌȒȌșȢ ȈȕȒȣȟȏȔȘșȉȇ ȓȕȗȘȑȏȜ ȕȈȏșȇșȌȒȌȐ ȘȕȘșȕȦș ȏȎ 

ȑȇȗȈȕȔȇșȇ ȑȇȒȣȝȏȦ. ǱȕȊȋȇ ȕȔȏ Țȓȏȗȇȥș, ȏȜ ȕȘșȇȔȑȏ ȕȖȚȘȑȇȥșȘȦ Ȕȇ 

ȋȔȕ ȓȕȗȦ. Ǹȕ ȉȗȌȓȌȔȌȓ, Ȕȇ ȖȗȕșȦȍȌȔȏȏ ȓȏȒȒȏȕȔȕȉ ȒȌș, Ȥșȏ ȕȘșȇșȑȏ 

ȗȇȑȕȉȏȔ ȏ ȘȑȌȒȌșȕȉ ȔȇȘȒȇȏȉȇȥșȘȦ ȏ ȚȖȒȕșȔȦȥșȘȦ, ȕȈȗȇȎȚȦ ȊȕȗȔȚȥ 

ȖȕȗȕȋȚ – ȏȎȉȌȘșȔȦȑ. ǧ ȓȦȊȑȏȌ ȞȇȘșȏ ȓȕȗȘȑȏȜ ȕȗȊȇȔȏȎȓȕȉ Ȗȕ 

ȖȗȕȟȌȘșȉȏȏ ȉȗȌȓȌȔȏ ȖȗȌȉȗȇȠȇȥșȘȦ ȉ ȔȌțșȣ ȏ ȖȗȏȗȕȋȔȢȐ ȊȇȎ. 

ǶȗȕȏȘȜȕȋȦȠȏȌ ȊȌȕȒȕȊȏȞȌȘȑȏȌ ȏȎȓȌȔȌȔȏȦ ȖȗȏȉȕȋȦș ȑ ȖȕȘșȌȖȌȔȔȕȓȚ 

ȖȕȋȔȦșȏȥ ȓȕȗȘȑȕȊȕ ȋȔȇ ȏ țȕȗȓȏȗȕȉȇȔȏȥ ȘȚȟȏ. ǸȌȊȕȋȔȦ 

ȏȎȉȌȘșȔȦȑȕȉȢȌ ȊȕȗȔȢȌ ȖȕȗȕȋȢ ȉȘșȗȌȞȇȥșȘȦ ȏ Ȕȇ ȚȞȇȘșȑȇȜ ȘȚȟȏ, 

ȎȔȇȞȏșȌȒȣȔȕ ȚȋȇȒȧȔȔȢȜ ȕș ȓȕȗȌȐ. ǬȍȌȊȕȋȔȕ ȏȎ ȎȌȓȔȕȐ ȑȕȗȢ 

ȋȕȈȢȉȇȌșȘȦ ȖȗȏȈȒȏȎȏșȌȒȣȔȕ 5 ȓȏȒȒȏȇȗȋȕȉ șȕȔȔ ȏȎȉȌȘșȔȦȑȇ, 

ȑȕșȕȗȢȐ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȘȒȌȋȚȥȠȏȜ ȝȌȒȌȐ�

Ƕȗȏ ȔȇȊȗȌȉȇȔȏȏ ȏȎȉȌȘșȔȦȑ ȗȇȎȒȇȊȇȌșȘȦ, ȕȈȗȇȎȚȦ ȔȌȊȇȟȧȔȚȥ 

ȏȎȉȌȘșȣ (CaO) ȏ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ�

CaCO₃(șȉ)         CaO(șȉ) + COࢧ(Ȋ)

ȏȎȓȌȒȣȞȌȔȏȌ ȖȕȓȕȒ
ȏȎȉȌȘșȔȦȑ 

�CaC2 �3

ȏȎȓȌȒȣȞȧȔȔȢȐ ȏȎȉȌȘșȔȦȑ 

ǯȘȖȕȒȣȎȚȌșȘȦ�

•  Ȗȗȏ ȖȕȒȚȞȌȔȏȏ ȍȌȒȌȎȔȕȐ ȗȚȋȢ

•  Ȗȗȏ ȘșȗȕȏșȌȒȣȘșȉȌ ȋȕȗȕȊ

•  Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȈȌșȕȔȇ

ȖȕȗȕȟȑȕȉȢȐ ȏȎȉȌȘșȔȦȑ

ǯȘȖȕȒȣȎȚȌșȘȦ�

•  ȋȒȦ ȔȌȐșȗȇȒȏȎȇȝȏȏ ȑȏȘȒȕșȔȕȘșȏ ȖȕȞȉ

•  Ȗȗȏ ȋȌȘȚȒȣțȚȗȏȎȇȝȏȏ ȋȢȓȕȉȢȜ ȊȇȎȕȉ

•  Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȈȌșȕȔȇ

   ȕȈȍȏȊ
ȔȌȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ �Ca2�
ǯȘȖȕȒȣȎȚȌșȘȦ�
•  Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȘșȇȒȏ
•  ȋȒȦ ȔȌȐșȗȇȒȏȎȇȝȏȏ ȑȏȘȒȕșȔȕȘșȏ ȖȕȞȉ
•  ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȑȇȑ ȕȘȚȟȏșȌȒȣ 

ȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ �Ca�2H� �2
ǯȘȖȕȒȣȎȚȌșȘȦ�

•  ȋȒȦ ȔȌȐșȗȇȒȏȎȇȝȏȏ ȑȏȘȒȕșȔȕȘșȏ

•  Ȗȗȏ ȋȌȘȚȒȣțȚȗȏȎȇȝȏȏ ȋȢȓȕȉȢȜ ȊȇȎȕȉ

ȕȈȍȏȊ ȉ ȘȓȌȘȏ

Ș ȊȒȏȔȕȐ
̶̖̥̖̦̯

ǯȘȖȕȒȣȎȚȌșȘȦ�

•  ȉ ȘșȗȕȏșȌȒȣȔȕȓ ȋȌȒȌ

•  Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȈȌșȕȔȇ

ȗȇȘșȉȕȗȌȔȏȌ  ȉ ȉȕȋȌ

Ȗȕșȕȑ ȉȕȎȋȚȜȇ 

ȔȌȗȍȇȉȌȥȠȇȦ ȘșȇȒȣ

ȉȗȇȠȇȥȠȇȦȘȦ ȖȌȞȣ
CO2

șȕȖȒȏȉȕ

ȑȚȘȑȏ ȏȎȉȌȘșȔȦȑȇ

ȔȌȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,
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ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ�

ь ȊȇȎ ȈȌȎ ȝȉȌșȇ ȏ ȎȇȖȇȜȇ�

ь ȎȔȇȞȏșȌȒȣȔȕ șȦȍȌȒȌȌ ȉȕȎȋȚȜȇ�

ь ȔȌȊȕȗȥȞȏȐ ȊȇȎ, ȏȘȖȕȒȣȎȚȌșȘȦ Ȗȗȏ șȚȟȌȔȏȏ 

Ȗȕȍȇȗȕȉ� 

ь ȓȇȒȕȗȇȘșȉȕȗȏȓ ȉ ȉȕȋȌ, Ȗȗȏ ȗȇȘșȉȕȗȌȔȏȏ ȉ ȉȕȋȌ 

ȕȈȗȇȎȚȌș ȚȊȕȒȣȔȚȥ ȑȏȘȒȕșȚ (HࢧCO₃).

ǳȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ

ǳȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ (CO) ȕȈȗȇȎȚȌșȘȦ Ȗȗȏ 

ȘȊȕȗȇȔȏȏ ȚȊȒȌȗȕȋȘȕȋȌȗȍȇȠȏȜ ȉȌȠȌȘșȉ Ȗȗȏ 

ȔȌȋȕȘșȇșȑȌ ȑȏȘȒȕȗȕȋȇ. ǴȇȖȗȏȓȌȗ, Ȗȗȏ ȘȊȕȗȇȔȏȏ 

ȓȌșȇȔȇ ȉ ȚȘȒȕȉȏȦȜ ȔȌȋȕȘșȇșȑȇ ȑȏȘȒȕȗȕȋȇ 

ȕȈȗȇȎȚȥșȘȦ ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȏ ȉȕȋȇ�

ǵȊȔȌșȚȟȏșȌȒȣ șȚȟȏș 

ȖȒȇȓȦ, ȉȢȖȚȘȑȇȦ 

ȘȏȒȣȔȚȥ ȘșȗȚȥ 

ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ, 

șȇȑ ȑȇȑ ȉ ȘȗȌȋȌ 

ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ 

ȊȕȗȌȔȏȌ ȔȌ 

ȖȗȕȏȘȜȕȋȏș.

ǫȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ 

ȏȘȖȕȒȣȎȚȌșȘȦ ȉ 

ȖȗȕȏȎȉȕȋȘșȉȌ 

ȊȇȎȏȗȕȉȇȔȔȢȜ ȔȇȖȏșȑȕȉ.

ǿȏȖȚȞȌȘșȣ ȊȇȎȏȗȕȉȇȔȔȢȜ 

ȔȇȖȏșȑȕȉ ȕȈȚȘȒȕȉȒȌȔȇ 

ȉȢȋȌȒȌȔȏȌȓ ȋȏȕȑȘȏȋȇ 

ȚȊȒȌȗȕȋȇ ȏȎ ȍȏȋȑȕȘșȏ.

2CHࢩ(Ȋ) + 3Oࢧ(Ȋ) → 2CO(Ȋ) + 4HࢧO(ȍ)

ǳȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ – ȦȋȕȉȏșȢȐ ȊȇȎ. ǵȔ ȖȗȕȞȔȕ ȘȉȦȎȢȉȇȌșȘȦ Ș ȊȌȓȕȊȒȕȈȏȔȕȓ, 

ȔȇȜȕȋȦȠȏȓȘȦ ȉ ȑȗȇȘȔȢȜ ȑȗȕȉȦȔȢȜ ȑȒȌșȑȇȜ, ȖȗȌȖȦșȘșȉȚȦ ȖȌȗȌȔȕȘȚ ȑȏȘȒȕȗȕȋȇ ȉ șȑȇȔȏ 

ȕȗȊȇȔȏȎȓȇ. ǩ ȗȌȎȚȒȣșȇșȌ ȑȒȌșȑȏ ȔȇȞȏȔȇȥș ȏȘȖȢșȢȉȇșȣ ȔȌȜȉȇșȑȚ ȑȏȘȒȕȗȕȋȇ, Ȟșȕ 

Ȗȗȏȉȕȋȏș  ȑ șȦȍȧȒȕȓȚ ȕșȗȇȉȒȌȔȏȥ. ǳȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ – ȊȇȎ, ȔȌ ȏȓȌȥȠȏȐ ȝȉȌșȇ ȏ 

ȎȇȖȇȜȇ, ȖȕȤșȕȓȚ ȌȊȕ șȗȚȋȔȕ ȕȈȔȇȗȚȍȏșȣ ȉȕȉȗȌȓȦ. ǩ ȤșȕȐ ȘȉȦȎȏ ȗȌȊȚȒȦȗȔȢȌ ȖȗȕȉȌȗȑȏ 

ȊȇȎȕȉȢȜ ȕȈȕȊȗȌȉȇșȌȒȌȐ ȏ ȑȕșȒȕȉ ȕȞȌȔȣ ȉȇȍȔȢ Ș șȕȞȑȏ ȎȗȌȔȏȦ ȘȕȈȒȥȋȌȔȏȦ 

ȈȌȎȕȖȇȘȔȕȘșȏ.

ǱȇȗȈȕȔȇșȢ

ǱȇȗȈȕȔȇșȢ – Ȥșȕ ȘȕȌȋȏȔȌȔȏȦ, ȘȕȋȌȗȍȇȠȏȌ ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ ȑȇȗȈȕȔȇș-ȏȕȔ (CO²₃⁻ ).          

ǩ ȑȇȞȌȘșȉȌ ȖȗȏȓȌȗȇ ȓȕȍȔȕ ȖȗȏȉȌȘșȏ ȑȇȗȈȕȔȇș ȑȇȒȣȝȏȦ (CaCO₃). ǱȇȗȈȕȔȇș ȑȇȒȣȝȏȦ 

ȉȘșȗȌȞȇȌșȘȦ ȉ ȖȗȏȗȕȋȌ ȉ ȉȏȋȌ ȏȎȉȌȘșȔȦȑȇ, ȓȌȒȇ ȏ ȓȗȇȓȕȗȇ.

ǵȘȔȕȉȔȢȌ ȘȉȕȐȘșȉȇ ȑȇȗȈȕȔȇșȕȉ ȖȗȏȉȌȋȌȔȢ ȔȏȍȌ.

ь ǨȕȒȣȟȏȔȘșȉȕ ȏȎ ȔȏȜ ȔȌȗȇȘșȉȕȗȏȓȢ ȉ ȉȕȋȌ (ȉ ȉȕȋȌ ȗȇȘșȉȕȗȦȥșȘȦ șȕȒȣȑȕ Ȓȏȟȣ   

ȑȇȗȈȕȔȇșȢ ȔȇșȗȏȦ, ȑȇȒȏȦ ȏ ȇȓȓȕȔȏȦ).

ь ǩȘșȚȖȇȥș ȉ ȗȌȇȑȝȏȥ Ș ȑȏȘȒȕșȇȓȏ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȘȕȒȏ, ȉȕȋȢ ȏ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ. 

ь ǨȕȒȣȟȏȔȘșȉȕ ȏȎ ȔȏȜ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȗȇȎȒȇȊȇȥșȘȦ Ȕȇ ȕȑȘȏȋȢ ȓȌșȇȒȒȕȉ ȏ ȋȏȕȑȘȏȋ                    

ȚȊȒȌȗȕȋȇ (ȑȇȗȈȕȔȇșȢ ȔȇșȗȏȦ ȏ ȑȇȒȏȦ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȔȌ ȗȇȎȒȇȊȇȥșȘȦ)�

0JCO₃(șȉ)          0JO(șȉ) + COࢧ(Ȋ).

ǯȎȉȌȘșȔȦȑ

ǷȇȑȕȉȏȔȢ ȏ ȘȑȌȒȌșȢ ȈȕȒȣȟȏȔȘșȉȇ ȓȕȗȘȑȏȜ ȕȈȏșȇșȌȒȌȐ ȘȕȘșȕȦș ȏȎ 

ȑȇȗȈȕȔȇșȇ ȑȇȒȣȝȏȦ. ǱȕȊȋȇ ȕȔȏ Țȓȏȗȇȥș, ȏȜ ȕȘșȇȔȑȏ ȕȖȚȘȑȇȥșȘȦ Ȕȇ 

ȋȔȕ ȓȕȗȦ. Ǹȕ ȉȗȌȓȌȔȌȓ, Ȕȇ ȖȗȕșȦȍȌȔȏȏ ȓȏȒȒȏȕȔȕȉ ȒȌș, Ȥșȏ ȕȘșȇșȑȏ 

ȗȇȑȕȉȏȔ ȏ ȘȑȌȒȌșȕȉ ȔȇȘȒȇȏȉȇȥșȘȦ ȏ ȚȖȒȕșȔȦȥșȘȦ, ȕȈȗȇȎȚȦ ȊȕȗȔȚȥ 

ȖȕȗȕȋȚ – ȏȎȉȌȘșȔȦȑ. ǧ ȓȦȊȑȏȌ ȞȇȘșȏ ȓȕȗȘȑȏȜ ȕȗȊȇȔȏȎȓȕȉ Ȗȕ 

ȖȗȕȟȌȘșȉȏȏ ȉȗȌȓȌȔȏ ȖȗȌȉȗȇȠȇȥșȘȦ ȉ ȔȌțșȣ ȏ ȖȗȏȗȕȋȔȢȐ ȊȇȎ. 

ǶȗȕȏȘȜȕȋȦȠȏȌ ȊȌȕȒȕȊȏȞȌȘȑȏȌ ȏȎȓȌȔȌȔȏȦ ȖȗȏȉȕȋȦș ȑ ȖȕȘșȌȖȌȔȔȕȓȚ 

ȖȕȋȔȦșȏȥ ȓȕȗȘȑȕȊȕ ȋȔȇ ȏ țȕȗȓȏȗȕȉȇȔȏȥ ȘȚȟȏ. ǸȌȊȕȋȔȦ 

ȏȎȉȌȘșȔȦȑȕȉȢȌ ȊȕȗȔȢȌ ȖȕȗȕȋȢ ȉȘșȗȌȞȇȥșȘȦ ȏ Ȕȇ ȚȞȇȘșȑȇȜ ȘȚȟȏ, 

ȎȔȇȞȏșȌȒȣȔȕ ȚȋȇȒȧȔȔȢȜ ȕș ȓȕȗȌȐ. ǬȍȌȊȕȋȔȕ ȏȎ ȎȌȓȔȕȐ ȑȕȗȢ 

ȋȕȈȢȉȇȌșȘȦ ȖȗȏȈȒȏȎȏșȌȒȣȔȕ 5 ȓȏȒȒȏȇȗȋȕȉ șȕȔȔ ȏȎȉȌȘșȔȦȑȇ, 

ȑȕșȕȗȢȐ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȘȒȌȋȚȥȠȏȜ ȝȌȒȌȐ�

Ƕȗȏ ȔȇȊȗȌȉȇȔȏȏ ȏȎȉȌȘșȔȦȑ ȗȇȎȒȇȊȇȌșȘȦ, ȕȈȗȇȎȚȦ ȔȌȊȇȟȧȔȚȥ 

ȏȎȉȌȘșȣ (CaO) ȏ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ�

CaCO₃(șȉ)         CaO(șȉ) + COࢧ(Ȋ)

ȏȎȓȌȒȣȞȌȔȏȌ ȖȕȓȕȒ
ȏȎȉȌȘșȔȦȑ 

�CaC2 �3

ȏȎȓȌȒȣȞȧȔȔȢȐ ȏȎȉȌȘșȔȦȑ 

ǯȘȖȕȒȣȎȚȌșȘȦ�

•  Ȗȗȏ ȖȕȒȚȞȌȔȏȏ ȍȌȒȌȎȔȕȐ ȗȚȋȢ

•  Ȗȗȏ ȘșȗȕȏșȌȒȣȘșȉȌ ȋȕȗȕȊ

•  Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȈȌșȕȔȇ

ȖȕȗȕȟȑȕȉȢȐ ȏȎȉȌȘșȔȦȑ

ǯȘȖȕȒȣȎȚȌșȘȦ�

•  ȋȒȦ ȔȌȐșȗȇȒȏȎȇȝȏȏ ȑȏȘȒȕșȔȕȘșȏ ȖȕȞȉ

•  Ȗȗȏ ȋȌȘȚȒȣțȚȗȏȎȇȝȏȏ ȋȢȓȕȉȢȜ ȊȇȎȕȉ

•  Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȈȌșȕȔȇ

   ȕȈȍȏȊ
ȔȌȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ �Ca2�
ǯȘȖȕȒȣȎȚȌșȘȦ�
•  Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȘșȇȒȏ
•  ȋȒȦ ȔȌȐșȗȇȒȏȎȇȝȏȏ ȑȏȘȒȕșȔȕȘșȏ ȖȕȞȉ
•  ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȑȇȑ ȕȘȚȟȏșȌȒȣ 

ȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ �Ca�2H� �2
ǯȘȖȕȒȣȎȚȌșȘȦ�

•  ȋȒȦ ȔȌȐșȗȇȒȏȎȇȝȏȏ ȑȏȘȒȕșȔȕȘșȏ

•  Ȗȗȏ ȋȌȘȚȒȣțȚȗȏȎȇȝȏȏ ȋȢȓȕȉȢȜ ȊȇȎȕȉ

ȕȈȍȏȊ ȉ ȘȓȌȘȏ

Ș ȊȒȏȔȕȐ
̶̖̥̖̦̯

ǯȘȖȕȒȣȎȚȌșȘȦ�

•  ȉ ȘșȗȕȏșȌȒȣȔȕȓ ȋȌȒȌ

•  Ȗȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȈȌșȕȔȇ

ȗȇȘșȉȕȗȌȔȏȌ  ȉ ȉȕȋȌ

Ȗȕșȕȑ ȉȕȎȋȚȜȇ 

ȔȌȗȍȇȉȌȥȠȇȦ ȘșȇȒȣ

ȉȗȇȠȇȥȠȇȦȘȦ ȖȌȞȣ
CO2

șȕȖȒȏȉȕ

ȑȚȘȑȏ ȏȎȉȌȘșȔȦȑȇ

ȔȌȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ

6ǴȌȓȌșȇȒȒȢǾȇȘșȣ ,,

t

t
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ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ Ȥșȇ ȗȌȇȑȝȏȦ ȖȗȕȉȕȋȏșȘȦ ȉ ȘȖȌȝȏȇȒȣȔȢȜ ȏȎȉȌȘșȑȕȉȢȜ ȖȌȞȇȜ. ǶȌȞȣ 

ȔȇȊȗȌȉȇȌșȘȦ, ȏ Ș ȕȋȔȕȊȕ ȑȕȔȝȇ ȈȇȗȇȈȇȔȇ ȉ ȔȌȧ ȎȇȊȗȚȍȇȌșȘȦ ȏȎȉȌȘșȔȦȑ. ǵȈȗȇȎȚȥȠȇȦȘȦ ȉ 

ȗȌȎȚȒȣșȇșȌ ȕȈȍȏȊȇ ȏȎȉȌȘșȣ ȚȋȇȒȦȌșȘȦ ȏȎ ȖȌȞȏ Ș ȋȗȚȊȕȊȕ Ȍȧ ȑȕȔȝȇ. ǶȕȘȑȕȒȣȑȚ ȗȌȇȑȝȏȦ ȕȈȗȇșȏȓȇ, 

ȕȑȘȏȋ ȑȇȒȣȝȏȦ ȏ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȓȕȊȚș Ȗȗȏ ȕȖȗȌȋȌȒȧȔȔȢȜ ȚȘȒȕȉȏȦȜ ȘȕȌȋȏȔȦșȣȘȦ ȘȔȕȉȇ. 

ǶȕȤșȕȓȚ ȋȒȦ ȚȋȇȒȌȔȏȦ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏȎ ȗȌȇȑȝȏȕȔȔȕȐ ȘȗȌȋȢ, ȋȒȦ ȖȗȌȋȕșȉȗȇȠȌȔȏȦ 

ȖȗȕșȌȑȇȔȏȦ ȕȈȗȇșȔȕȐ ȗȌȇȑȝȏȏ ȏ ȖȕȋȋȌȗȍȇȔȏȦ ȊȕȗȌȔȏȦ ȉ ȖȌȞȣ ȖȕȋȇȧșȘȦ ȔȌȖȗȌȗȢȉȔȢȐ Ȗȕșȕȑ 

ȉȕȎȋȚȜȇ. 

ǵȋȔȕȐ ȏȎ ȉȇȍȔȢȜ ȕȈȒȇȘșȌȐ ȖȗȏȓȌȔȌȔȏȦ ȑȇȗȈȕȔȇșȇ ȑȇȒȣȝȏȦ ȦȉȒȦȌșȘȦ ȖȗȕȏȎȉȕȋȘșȉȕ ȘșȌȑȒȇ. 

ǯȘȖȕȒȣȎȕȉȇȔȏȌ CaCO₃ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȕȈȢȞȔȕȊȕ ȘșȌȑȒȇ ȖȕȉȢȟȇȌș ȌȊȕ ȖȗȕȞȔȕȘșȣ ȏ ȜȏȓȏȞȌȘȑȚȥ 

ȘșȕȐȑȕȘșȣ. Ƕȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȘșȌȑȒȇ ȘȔȇȞȇȒȇ ȘȓȌȟȏȉȇȥș ȉ ȕȖȗȌȋȌȒȧȔȔȢȜ ȖȗȕȖȕȗȝȏȦȜ ȕȘȔȕȉȔȕȌ 

ȘȢȗȣȧ – ȖȌȘȕȑ (6LOࢧ), ȘȕȋȚ (NaࢧCO₃) ȏ ȏȎȉȌȘșȔȦȑ (CaCO₃). ǶȕȒȚȞȌȔȔȇȦ ȘȓȌȘȣ ȖȕȋȇȧșȘȦ ȉ ȈȕȒȣȟȏȌ 

ȖȗȕȓȢȟȒȌȔȔȢȌ ȖȌȞȏ ȏ ȖȒȇȉȏșȘȦ Ȗȗȏ șȌȓȖȌȗȇșȚȗȌ ȕȑȕȒȕ 1450–1550�C. ǩ ȚȘȒȕȉȏȦȜ ȉȢȘȕȑȕȐ 

șȌȓȖȌȗȇșȚȗȢ Șȕȋȇ ȏ ȏȎȉȌȘșȔȦȑ ȉȎȇȏȓȕȋȌȐȘșȉȚȥș Ș ȋȏȕȑȘȏȋȕȓ ȑȗȌȓȔȏȦ, Ȗȗȏ Ȥșȕȓ ȖȗȕȏȘȜȕȋȏș 

ȉȢȋȌȒȌȔȏȌ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ ȏ ȕȈȗȇȎȕȉȇȔȏȌ ȘșȌȑȒȕȕȈȗȇȎȚȥȠȌȊȕ ȉȌȠȌȘșȉȇ.

CaCO₃(șȉ) + Na CO₃(șȉ) + 66LOࢧ(șȉ) ⟶ Ca6LO  + Na 6LO₃(șȉ) + 46LOࢧ(șȉ)+ 2CO ଭ2 3 2 2

Ƕȗȏ ȖȒȇȉȒȌȔȏȏ ȏȎ ȗȇȘȖȒȇȉȒȌȔȔȕȐ ȓȇȘȘȢ ȉȢȋȌȒȦȥșȘȦ ȖȚȎȢȗȣȑȏ ȊȇȎȇ ȏ ȖȕȒȚȞȌȔȔȇȦ ȘȓȌȘȣ 

ȖȗȌȉȗȇȠȇȌșȘȦ ȉ ȕȋȔȕȗȕȋȔȚȥ ȖȗȕȎȗȇȞȔȚȥ ȍȏȋȑȚȥ ȘșȌȑȒȦȔȔȚȥ ȓȇȘȘȚ. Ȅșȕ ȗȇȘȖȒȇȉȒȌȔȔȕȌ ȘșȌȑȒȕ 

ȉȢȒȏȉȇȥș Ȕȇ ȍȏȋȑȕȌ ȕȒȕȉȕ ȏ ȗȇȘȖȗȌȋȌȒȦȥș Ȗȕ ȌȊȕ ȖȕȉȌȗȜȔȕȘșȏ, țȕȗȓȚȦ ȗȕȉȔȢȐ, ȊȒȇȋȑȏȐ ȘȒȕȐ. 

ǮȇșȌȓ ȕșțȕȗȓȕȉȇȔȔȕȌ ȘșȌȑȒȕ ȖȗȕȜȕȋȏș ȞȌȗȌȎ ȕȜȒȇȍȋȇȥȠȏȐ șȚȔȔȌȒȣ ȏ ȓȌȋȒȌȔȔȕ ȕȜȒȇȍȋȇȌșȘȦ, 

ȞșȕȈȢ ȖȗȌȋȕșȉȗȇșȏșȣ ȉȕȎȔȏȑȔȕȉȌȔȏȌ ȉȔȚșȗȌȔȔȏȜ ȓȌȜȇȔȏȞȌȘȑȏȜ ȔȇȖȗȦȍȌȔȏȐ ȏ  ȉȢȎȉȇȔȔȕȊȕ ȏȓȏ 

ȗȇȘșȗȌȘȑȏȉȇȔȏȦ. Ǵȇ țȏȔȇȒȣȔȕȐ Șșȇȋȏȏ ȘșȌȑȒȕ ȗȇȘȑȗȇȏȉȇȥș Ȗȕ  ȔȌȕȈȜȕȋȏȓȢȓ ȗȇȎȓȌȗȇȓ ȏ 

ȖȕȋȉȌȗȊȇȥș ȕȈȗȇȈȕșȑȌ, ȉ ȗȌȎȚȒȣșȇșȌ ȞȌȊȕ ȖȕȒȚȞȇȥș ȗȇȎȒȏȞȔȢȌ ȉȏȋȢ ȏȎȋȌȒȏȐ ȏȎ ȘșȌȑȒȇ.

ǯȎȉȌȘșȔȦȑ șȇȑȍȌ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȝȌȓȌȔșȇ. 

ǽȌȓȌȔș ȖȕȒȚȞȇȥș  ȖȚșȧȓ ȘȓȌȟȏȉȇȔȏȦ ȏȎȉȌȘșȔȦȑȇ Ș ȊȒȏȔȕȐ, 

ȔȇȊȗȌȉȇȔȏȦ ȖȕȒȚȞȌȔȔȕȐ ȘȓȌȘȏ ȉ ȖȌȞȇȜ ȋȕ ȉȢȘȕȑȏȜ 

șȌȓȖȌȗȇșȚȗ ȏ ȖȕȘȒȌȋȚȥȠȌȊȕ ȋȕȈȇȉȒȌȔȏȦ ȑ ȔȌȐ ȊȏȖȘȇ 

(ȊȏȋȗȇșȏȗȕȉȇȔȔȕȊȕ ȘȚȒȣțȇșȇ ȑȇȒȣȝȏȦ). Ƕȗȏ ȏȎȓȌȒȣȞȌȔȏȏ 

ȕȈȗȇȎȕȉȇȉȟȌȐȘȦ șȉȧȗȋȕȐ ȓȇȘȘȢ ȋȕ ȘȕȘșȦȔȏȦ Ȗȕȗȕȟȑȇ 

ȖȕȒȚȞȇȌșȘȦ ȝȌȓȌȔș. 

Примените полученные знания

Проверьте полученные знания

1. Ǿșȕ ȓȢ ȖȕȔȏȓȇȌȓ Ȗȕȋ ȑȗȚȊȕȉȕȗȕșȕȓ ȚȊȒȌȗȕȋȇ"

2. ǸȗȇȉȔȏșȌ ȖȗȕȝȌȘȘȢ ȋȢȜȇȔȏȦ ȏ ȊȕȗȌȔȏȦ ȓȌșȇȔȇ.

a. ǱȇȑȕȌ ȌȘșȣ ȘȜȕȋȘșȉȕ ȓȌȍȋȚ Ȥșȏȓȏ ȋȉȚȓȦ ȜȏȓȏȞȌȘȑȏȓȏ ȖȗȕȝȌȘȘȇȓȏ"

E. Ǵȇ  Ȟșȕ ȓȢ ȗȇȘȜȕȋȚȌȓ ȤȔȌȗȊȏȥ, ȑȕșȕȗȚȥ ȖȕȒȚȞȇȌȓ ȉȕ ȉȗȌȓȦ ȋȢȜȇȔȏȦ"

F. Ǵȇ Ȟșȕ ȗȇȘȜȕȋȚȌșȘȦ Ȕȇȓȏ ȤȔȌȗȊȏȦ, ȉȢȋȌȒȦȥȠȇȦȘȦ Ȗȗȏ ȘȊȕȗȇȔȏȏ ȓȌșȇȔȇ"

3. Ǳȇȑ ȏȎȉȌȘșȔȦȑ ȕȈȗȇȎȚȌșȘȦ ȉ ȖȗȏȗȕȋȌ"

4. ǵȋȔȇ ȏȎ ȕȈȒȇȘșȌȐ ȖȗȏȓȌȔȌȔȏȦ ȏȎȉȌȘșȔȦȑȇ – ȖȗȕȏȎȉȕȋȘșȉȕ ȔȌȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ.

a. Ǳȇȑ ȖȕȒȚȞȇȥș ȔȌȊȇȟȧȔȚȥ ȏȎȉȌȘșȣ ȏȎ ȏȎȉȌȘșȔȦȑȇ"

E. ǶȕȞȌȓȚ șȇȑ  ȉȇȍȔȕ ȚȋȇȒȦșȣ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȉ șȌȞȌȔȏȌ ȉȘȌȊȕ ȖȗȕȝȌȘȘȇ"

Ș. Ǳȇȑȏȓ ȕȈȗȇȎȕȓ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȚȋȇȒȦȌșȘȦ ȏȎ ȏȎȉȌȘșȑȕȉȕȐ ȖȌȞȏ"

5. ǶȌȗȌȋ ȉȢȖȚȘȑȕȓ ȉ ȇșȓȕȘțȌȗȚ ȋȢȓȕȉȢȌ ȊȇȎȢ ȖȕȋȉȌȗȊȇȥșȘȦ ȋȌȘȚȒȣțȚȗȏȎȇȝȏȏ (ȕȈȌȘȘȌȗȏȉȇȔȏȥ).

a. ǴȇȖȏȟȏșȌ ȔȇȎȉȇȔȏȌ ȕȋȔȕȊȕ ȏȎ ȉȌȠȌȘșȉ, ȏȘȖȕȒȣȎȚȌȓȢȜ ȉ Ȥșȕȓ ȖȗȕȝȌȘȘȌ.

E. ǾȇȘșȕ ȕȈȗȇȎȚȥȠȏȐȘȦ ȉ ȖȗȕȝȌȘȘȌ ȘȚȒȣțȏș ȑȇȒȣȝȏȦ ȖȗȌȉȗȇȠȇȥș ȉ ȊȏȖȘ.                                                     

Ǿșȕ șȇȑȕȌ ȊȏȖȘ ȏ ȊȋȌ ȕȔ ȏȘȖȕȒȣȎȚȌșȘȦ"

F. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȦ ȗȌȇȑȝȏȐ, ȖȗȕșȌȑȇȥȠȏȜ ȉ ȖȗȕȝȌȘȘȌ ȋȌȘȚȒȣțȚȗȏȎȇȝȏȏ.

ǱȇȗȈȕȔȇș ȑȇȒȣȝȏȦ ȦȉȒȦȌșȘȦ ȉȇȍȔȢȓ ȖȗȕȓȢȟȒȌȔȔȢȓ ȘȢȗȣȧȓ.

ȇ. ǴȇȎȕȉȏșȌ ȊȕȗȔȚȥ ȖȕȗȕȋȚ, ȘȕȘșȕȦȠȚȥ ȏȎ ȑȇȗȈȕȔȇșȇ ȑȇȒȣȝȏȦ.

E. Ƕȗȏ ȘȏȒȣȔȕȓ ȔȇȊȗȌȉȇȔȏȏ ȑȇȗȈȕȔȇș ȑȇȒȣȝȏȦ ȗȇȎȒȇȊȇȌșȘȦ�

,. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȤșȕȐ ȗȌȇȑȝȏȏ ȗȇȎȒȕȍȌȔȏȦ.

,,. ǷȇȘȘȞȏșȇȐșȌ ȕșȔȕȘȏșȌȒȣȔȚȥ țȕȗȓȚȒȣȔȚȥ ȓȇȘȘȚ  CaCO .3

,,,. ǷȇȘȘȞȏșȇȐșȌ ȓȇȘȘȚ CaCO , ȌȘȒȏ Ȗȗȏ ȌȊȕ ȖȕȒȔȕȓ ȗȇȎȒȕȍȌȔȏȏ ȈȢȒȕ ȖȕȒȚȞȌȔȕ 2,5 ȓȕȒȣ ȋȏȕȑȘȏȋȇ 3

ȚȊȒȌȗȕȋȇ.

,9. ǷȇȘȘȞȏșȇȐșȌ ȉȢȜȕȋ ȖȗȕȋȚȑșȇ (ȉ %), ȎȔȇȦ, Ȟșȕ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ 500 Ȋ CaCO  ȈȢȒȕ ȖȕȒȚȞȌȔȕ 224 Ȋ CaO. 3

F. ǫȒȦ ȖȕȉȢȟȌȔȏȦ SH ȖȕȞȉȢ ȏȘȖȕȒȣȎȚȥșȘȦ ȔȌȗȇȘșȉȕȗȏȓȢȐ ȉ ȉȕȋȌ ȑȇȗȈȕȔȇș ȑȇȒȣȝȏȦ ȏ ȕȑȘȏȋ 

ȑȇȒȣȝȏȦ, ȖȒȕȜȕ ȗȇȘșȉȕȗȏȓȢȐ ȉ ȉȕȋȌ. ǱȇȑȕȉȢ ȖȗȌȏȓȚȠȌȘșȉȇ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȑȇȗȈȕȔȇșȇ ȑȇȒȣȝȏȦ"

G. ǩ ȑȇȑȏȜ ȌȠȧ ȕȈȒȇȘșȦȜ, Ȗȕȓȏȓȕ ȖȕȒȚȞȌȔȏȦ ȕȑȘȏȋȇ ȑȇȒȣȝȏȦ ȏ ȗȌȊȚȒȏȗȕȉȇȔȏȦ ȗǴ ȖȕȞȉȢ, 

ȖȗȏȓȌȔȦȌșȘȦ ȑȇȗȈȕȔȇș ȑȇȒȣȝȏȦ" 

ȘȓȌȟȏȉȇȔȏȌ ȖȒȇȉȒȌȔȏȌ ȕșȉȕȋ ȊȇȎȇ ȕȜȒȇȍȋȌȔȏȌ ȗȇȘȑȗȕȐ ȖȗȕȋȚȑșțȕȗȓȕȉȑȇ
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7978

ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ Ȥșȇ ȗȌȇȑȝȏȦ ȖȗȕȉȕȋȏșȘȦ ȉ ȘȖȌȝȏȇȒȣȔȢȜ ȏȎȉȌȘșȑȕȉȢȜ ȖȌȞȇȜ. ǶȌȞȣ 

ȔȇȊȗȌȉȇȌșȘȦ, ȏ Ș ȕȋȔȕȊȕ ȑȕȔȝȇ ȈȇȗȇȈȇȔȇ ȉ ȔȌȧ ȎȇȊȗȚȍȇȌșȘȦ ȏȎȉȌȘșȔȦȑ. ǵȈȗȇȎȚȥȠȇȦȘȦ ȉ 

ȗȌȎȚȒȣșȇșȌ ȕȈȍȏȊȇ ȏȎȉȌȘșȣ ȚȋȇȒȦȌșȘȦ ȏȎ ȖȌȞȏ Ș ȋȗȚȊȕȊȕ Ȍȧ ȑȕȔȝȇ. ǶȕȘȑȕȒȣȑȚ ȗȌȇȑȝȏȦ ȕȈȗȇșȏȓȇ, 

ȕȑȘȏȋ ȑȇȒȣȝȏȦ ȏ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȓȕȊȚș Ȗȗȏ ȕȖȗȌȋȌȒȧȔȔȢȜ ȚȘȒȕȉȏȦȜ ȘȕȌȋȏȔȦșȣȘȦ ȘȔȕȉȇ. 

ǶȕȤșȕȓȚ ȋȒȦ ȚȋȇȒȌȔȏȦ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ ȏȎ ȗȌȇȑȝȏȕȔȔȕȐ ȘȗȌȋȢ, ȋȒȦ ȖȗȌȋȕșȉȗȇȠȌȔȏȦ 

ȖȗȕșȌȑȇȔȏȦ ȕȈȗȇșȔȕȐ ȗȌȇȑȝȏȏ ȏ ȖȕȋȋȌȗȍȇȔȏȦ ȊȕȗȌȔȏȦ ȉ ȖȌȞȣ ȖȕȋȇȧșȘȦ ȔȌȖȗȌȗȢȉȔȢȐ Ȗȕșȕȑ 

ȉȕȎȋȚȜȇ. 

ǵȋȔȕȐ ȏȎ ȉȇȍȔȢȜ ȕȈȒȇȘșȌȐ ȖȗȏȓȌȔȌȔȏȦ ȑȇȗȈȕȔȇșȇ ȑȇȒȣȝȏȦ ȦȉȒȦȌșȘȦ ȖȗȕȏȎȉȕȋȘșȉȕ ȘșȌȑȒȇ. 

ǯȘȖȕȒȣȎȕȉȇȔȏȌ CaCO₃ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȕȈȢȞȔȕȊȕ ȘșȌȑȒȇ ȖȕȉȢȟȇȌș ȌȊȕ ȖȗȕȞȔȕȘșȣ ȏ ȜȏȓȏȞȌȘȑȚȥ 

ȘșȕȐȑȕȘșȣ. Ƕȗȏ ȖȗȕȏȎȉȕȋȘșȉȌ ȘșȌȑȒȇ ȘȔȇȞȇȒȇ ȘȓȌȟȏȉȇȥș ȉ ȕȖȗȌȋȌȒȧȔȔȢȜ ȖȗȕȖȕȗȝȏȦȜ ȕȘȔȕȉȔȕȌ 

ȘȢȗȣȧ – ȖȌȘȕȑ (6LOࢧ), ȘȕȋȚ (NaࢧCO₃) ȏ ȏȎȉȌȘșȔȦȑ (CaCO₃). ǶȕȒȚȞȌȔȔȇȦ ȘȓȌȘȣ ȖȕȋȇȧșȘȦ ȉ ȈȕȒȣȟȏȌ 

ȖȗȕȓȢȟȒȌȔȔȢȌ ȖȌȞȏ ȏ ȖȒȇȉȏșȘȦ Ȗȗȏ șȌȓȖȌȗȇșȚȗȌ ȕȑȕȒȕ 1450–1550�C. ǩ ȚȘȒȕȉȏȦȜ ȉȢȘȕȑȕȐ 

șȌȓȖȌȗȇșȚȗȢ Șȕȋȇ ȏ ȏȎȉȌȘșȔȦȑ ȉȎȇȏȓȕȋȌȐȘșȉȚȥș Ș ȋȏȕȑȘȏȋȕȓ ȑȗȌȓȔȏȦ, Ȗȗȏ Ȥșȕȓ ȖȗȕȏȘȜȕȋȏș 

ȉȢȋȌȒȌȔȏȌ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ ȏ ȕȈȗȇȎȕȉȇȔȏȌ ȘșȌȑȒȕȕȈȗȇȎȚȥȠȌȊȕ ȉȌȠȌȘșȉȇ.

CaCO₃(șȉ) + Na CO₃(șȉ) + 66LOࢧ(șȉ) ⟶ Ca6LO  + Na 6LO₃(șȉ) + 46LOࢧ(șȉ)+ 2CO ଭ2 3 2 2

Ƕȗȏ ȖȒȇȉȒȌȔȏȏ ȏȎ ȗȇȘȖȒȇȉȒȌȔȔȕȐ ȓȇȘȘȢ ȉȢȋȌȒȦȥșȘȦ ȖȚȎȢȗȣȑȏ ȊȇȎȇ ȏ ȖȕȒȚȞȌȔȔȇȦ ȘȓȌȘȣ 

ȖȗȌȉȗȇȠȇȌșȘȦ ȉ ȕȋȔȕȗȕȋȔȚȥ ȖȗȕȎȗȇȞȔȚȥ ȍȏȋȑȚȥ ȘșȌȑȒȦȔȔȚȥ ȓȇȘȘȚ. Ȅșȕ ȗȇȘȖȒȇȉȒȌȔȔȕȌ ȘșȌȑȒȕ 

ȉȢȒȏȉȇȥș Ȕȇ ȍȏȋȑȕȌ ȕȒȕȉȕ ȏ ȗȇȘȖȗȌȋȌȒȦȥș Ȗȕ ȌȊȕ ȖȕȉȌȗȜȔȕȘșȏ, țȕȗȓȚȦ ȗȕȉȔȢȐ, ȊȒȇȋȑȏȐ ȘȒȕȐ. 

ǮȇșȌȓ ȕșțȕȗȓȕȉȇȔȔȕȌ ȘșȌȑȒȕ ȖȗȕȜȕȋȏș ȞȌȗȌȎ ȕȜȒȇȍȋȇȥȠȏȐ șȚȔȔȌȒȣ ȏ ȓȌȋȒȌȔȔȕ ȕȜȒȇȍȋȇȌșȘȦ, 

ȞșȕȈȢ ȖȗȌȋȕșȉȗȇșȏșȣ ȉȕȎȔȏȑȔȕȉȌȔȏȌ ȉȔȚșȗȌȔȔȏȜ ȓȌȜȇȔȏȞȌȘȑȏȜ ȔȇȖȗȦȍȌȔȏȐ ȏ  ȉȢȎȉȇȔȔȕȊȕ ȏȓȏ 

ȗȇȘșȗȌȘȑȏȉȇȔȏȦ. Ǵȇ țȏȔȇȒȣȔȕȐ Șșȇȋȏȏ ȘșȌȑȒȕ ȗȇȘȑȗȇȏȉȇȥș Ȗȕ  ȔȌȕȈȜȕȋȏȓȢȓ ȗȇȎȓȌȗȇȓ ȏ 

ȖȕȋȉȌȗȊȇȥș ȕȈȗȇȈȕșȑȌ, ȉ ȗȌȎȚȒȣșȇșȌ ȞȌȊȕ ȖȕȒȚȞȇȥș ȗȇȎȒȏȞȔȢȌ ȉȏȋȢ ȏȎȋȌȒȏȐ ȏȎ ȘșȌȑȒȇ.

ǯȎȉȌȘșȔȦȑ șȇȑȍȌ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȝȌȓȌȔșȇ. 

ǽȌȓȌȔș ȖȕȒȚȞȇȥș  ȖȚșȧȓ ȘȓȌȟȏȉȇȔȏȦ ȏȎȉȌȘșȔȦȑȇ Ș ȊȒȏȔȕȐ, 

ȔȇȊȗȌȉȇȔȏȦ ȖȕȒȚȞȌȔȔȕȐ ȘȓȌȘȏ ȉ ȖȌȞȇȜ ȋȕ ȉȢȘȕȑȏȜ 

șȌȓȖȌȗȇșȚȗ ȏ ȖȕȘȒȌȋȚȥȠȌȊȕ ȋȕȈȇȉȒȌȔȏȦ ȑ ȔȌȐ ȊȏȖȘȇ 

(ȊȏȋȗȇșȏȗȕȉȇȔȔȕȊȕ ȘȚȒȣțȇșȇ ȑȇȒȣȝȏȦ). Ƕȗȏ ȏȎȓȌȒȣȞȌȔȏȏ 

ȕȈȗȇȎȕȉȇȉȟȌȐȘȦ șȉȧȗȋȕȐ ȓȇȘȘȢ ȋȕ ȘȕȘșȦȔȏȦ Ȗȕȗȕȟȑȇ 

ȖȕȒȚȞȇȌșȘȦ ȝȌȓȌȔș. 

Примените полученные знания

Проверьте полученные знания

1. Ǿșȕ ȓȢ ȖȕȔȏȓȇȌȓ Ȗȕȋ ȑȗȚȊȕȉȕȗȕșȕȓ ȚȊȒȌȗȕȋȇ"

2. ǸȗȇȉȔȏșȌ ȖȗȕȝȌȘȘȢ ȋȢȜȇȔȏȦ ȏ ȊȕȗȌȔȏȦ ȓȌșȇȔȇ.

a. ǱȇȑȕȌ ȌȘșȣ ȘȜȕȋȘșȉȕ ȓȌȍȋȚ Ȥșȏȓȏ ȋȉȚȓȦ ȜȏȓȏȞȌȘȑȏȓȏ ȖȗȕȝȌȘȘȇȓȏ"

E. Ǵȇ  Ȟșȕ ȓȢ ȗȇȘȜȕȋȚȌȓ ȤȔȌȗȊȏȥ, ȑȕșȕȗȚȥ ȖȕȒȚȞȇȌȓ ȉȕ ȉȗȌȓȦ ȋȢȜȇȔȏȦ"

F. Ǵȇ Ȟșȕ ȗȇȘȜȕȋȚȌșȘȦ Ȕȇȓȏ ȤȔȌȗȊȏȦ, ȉȢȋȌȒȦȥȠȇȦȘȦ Ȗȗȏ ȘȊȕȗȇȔȏȏ ȓȌșȇȔȇ"

3. Ǳȇȑ ȏȎȉȌȘșȔȦȑ ȕȈȗȇȎȚȌșȘȦ ȉ ȖȗȏȗȕȋȌ"

4. ǵȋȔȇ ȏȎ ȕȈȒȇȘșȌȐ ȖȗȏȓȌȔȌȔȏȦ ȏȎȉȌȘșȔȦȑȇ – ȖȗȕȏȎȉȕȋȘșȉȕ ȔȌȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ.

a. Ǳȇȑ ȖȕȒȚȞȇȥș ȔȌȊȇȟȧȔȚȥ ȏȎȉȌȘșȣ ȏȎ ȏȎȉȌȘșȔȦȑȇ"

E. ǶȕȞȌȓȚ șȇȑ  ȉȇȍȔȕ ȚȋȇȒȦșȣ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȉ șȌȞȌȔȏȌ ȉȘȌȊȕ ȖȗȕȝȌȘȘȇ"

Ș. Ǳȇȑȏȓ ȕȈȗȇȎȕȓ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ ȚȋȇȒȦȌșȘȦ ȏȎ ȏȎȉȌȘșȑȕȉȕȐ ȖȌȞȏ"

5. ǶȌȗȌȋ ȉȢȖȚȘȑȕȓ ȉ ȇșȓȕȘțȌȗȚ ȋȢȓȕȉȢȌ ȊȇȎȢ ȖȕȋȉȌȗȊȇȥșȘȦ ȋȌȘȚȒȣțȚȗȏȎȇȝȏȏ (ȕȈȌȘȘȌȗȏȉȇȔȏȥ).

a. ǴȇȖȏȟȏșȌ ȔȇȎȉȇȔȏȌ ȕȋȔȕȊȕ ȏȎ ȉȌȠȌȘșȉ, ȏȘȖȕȒȣȎȚȌȓȢȜ ȉ Ȥșȕȓ ȖȗȕȝȌȘȘȌ.

E. ǾȇȘșȕ ȕȈȗȇȎȚȥȠȏȐȘȦ ȉ ȖȗȕȝȌȘȘȌ ȘȚȒȣțȏș ȑȇȒȣȝȏȦ ȖȗȌȉȗȇȠȇȥș ȉ ȊȏȖȘ.

Ǿșȕ șȇȑȕȌ ȊȏȖȘ ȏ ȊȋȌ ȕȔ ȏȘȖȕȒȣȎȚȌșȘȦ"

F. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȦ ȗȌȇȑȝȏȐ, ȖȗȕșȌȑȇȥȠȏȜ ȉ ȖȗȕȝȌȘȘȌ ȋȌȘȚȒȣțȚȗȏȎȇȝȏȏ.

ǱȇȗȈȕȔȇș ȑȇȒȣȝȏȦ ȦȉȒȦȌșȘȦ ȉȇȍȔȢȓ ȖȗȕȓȢȟȒȌȔȔȢȓ ȘȢȗȣȧȓ.

ȇ. ǴȇȎȕȉȏșȌ ȊȕȗȔȚȥ ȖȕȗȕȋȚ, ȘȕȘșȕȦȠȚȥ ȏȎ ȑȇȗȈȕȔȇșȇ ȑȇȒȣȝȏȦ.

E. Ƕȗȏ ȘȏȒȣȔȕȓ ȔȇȊȗȌȉȇȔȏȏ ȑȇȗȈȕȔȇș ȑȇȒȣȝȏȦ ȗȇȎȒȇȊȇȌșȘȦ�

,. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȤșȕȐ ȗȌȇȑȝȏȏ ȗȇȎȒȕȍȌȔȏȦ.

,,. ǷȇȘȘȞȏșȇȐșȌ ȕșȔȕȘȏșȌȒȣȔȚȥ țȕȗȓȚȒȣȔȚȥ ȓȇȘȘȚ  CaCO .3

,,,. ǷȇȘȘȞȏșȇȐșȌ ȓȇȘȘȚ CaCO , ȌȘȒȏ Ȗȗȏ ȌȊȕ ȖȕȒȔȕȓ ȗȇȎȒȕȍȌȔȏȏ ȈȢȒȕ ȖȕȒȚȞȌȔȕ 2,5 ȓȕȒȣ ȋȏȕȑȘȏȋȇ3

ȚȊȒȌȗȕȋȇ.

,9. ǷȇȘȘȞȏșȇȐșȌ ȉȢȜȕȋ ȖȗȕȋȚȑșȇ (ȉ %), ȎȔȇȦ, Ȟșȕ Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ 500 Ȋ CaCO  ȈȢȒȕ ȖȕȒȚȞȌȔȕ 224 Ȋ CaO.3

a. ǫȒȦ ȖȕȉȢȟȌȔȏȦ SH ȖȕȞȉȢ ȏȘȖȕȒȣȎȚȥșȘȦ ȔȌȗȇȘșȉȕȗȏȓȢȐ ȉ ȉȕȋȌ ȑȇȗȈȕȔȇș ȑȇȒȣȝȏȦ ȏ ȕȑȘȏȋ

ȑȇȒȣȝȏȦ, ȖȒȕȜȕ ȗȇȘșȉȕȗȏȓȢȐ ȉ ȉȕȋȌ. ǱȇȑȕȉȢ ȖȗȌȏȓȚȠȌȘșȉȇ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȑȇȗȈȕȔȇșȇ ȑȇȒȣȝȏȦ"

b. ǩ ȑȇȑȏȜ ȌȠȧ ȕȈȒȇȘșȦȜ, Ȗȕȓȏȓȕ ȖȕȒȚȞȌȔȏȦ ȕȑȘȏȋȇ ȑȇȒȣȝȏȦ ȏ ȗȌȊȚȒȏȗȕȉȇȔȏȦ ȗǴ ȖȕȞȉȢ,

ȖȗȏȓȌȔȦȌșȘȦ ȑȇȗȈȕȔȇș ȑȇȒȣȝȏȦ"

ȘȓȌȟȏȉȇȔȏȌ ȖȒȇȉȒȌȔȏȌ ȕșȉȕȋ ȊȇȎȇ ȕȜȒȇȍȋȌȔȏȌ ȗȇȘȑȗȕȐ ȖȗȕȋȚȑșțȕȗȓȕȉȑȇ
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ǨȒȇȊȕȋȇȗȦ ȗȇȎȉȏșȏȥ Ȝȏȓȏȏ ȏ ȓȇșȌȗȏȇȒȕȉȌȋȌȔȏȦ, ȖȗȕȏȎȕȟȌȋȟȌȓȚ Ȏȇ ȖȕȘȒȌȋȔȏȌ ȋȌȘȦșȏȒȌșȏȦ, ȚȞȧȔȢȌ 

ȏȘȘȒȌȋȚȥș ȉȌȠȌȘșȉȇ Ȕȇ ȘȕȉȌȗȟȌȔȔȕ Ȕȕȉȕȓ ȚȗȕȉȔȌ, ȔȌ șȕȒȣȑȕ Ș șȕȞȑȏ ȎȗȌȔȏȦ ȏȜ ȘȕȘșȇȉȇ, Ȕȕ ȏ 

ȗȇȎȓȌȗȕȉ ȏȜ ȞȇȘșȏȝ, ȏ ȘȕȉȌȗȟȇȥș ȉ Ȥșȕȓ ȔȇȖȗȇȉȒȌȔȏȏ ȉȇȍȔȌȐȟȏȌ ȕșȑȗȢșȏȦ. ǵȋȔȏȓ ȏȎ ȔȏȜ ȦȉȒȦȌșȘȦ 

ȕșȑȗȢșȏȌ ȓȇșȌȗȏȇȒȕȉ, ȑȕșȕȗȢȌ ȘȕȎȋȇȥșȘȦ Ȕȇ ȇșȕȓȔȕȓ ȏ ȓȕȒȌȑȚȒȦȗȔȕȓ ȚȗȕȉȔȦȜ ȏ ȕȈȒȇȋȇȥș 

ȘȕȉȌȗȟȌȔȔȕ ȏȔȢȓȏ ȘȉȕȐȘșȉȇȓȏ Ȗȕ ȘȗȇȉȔȌȔȏȥ Ș ȏȎȉȌȘșȔȢȓȏ Ȕȇȓ ȋȕȔȢȔȌ ȉȌȠȌȘșȉȇȓȏ. ǩȇȍȔȇȦ ȗȕȒȣ ȉ 

ȗȇȎȉȏșȏȏ ȘȕȉȗȌȓȌȔȔȢȜ șȌȜȔȕȒȕȊȏȐ ȖȗȏȔȇȋȒȌȍȏș ȓȇșȌȗȏȇȒȇȓ ȔȕȉȕȊȕ ȖȕȑȕȒȌȔȏȦ Ȕȇ ȕȘȔȕȉȌ ȚȊȒȌȗȕȋȇ. 

ǸȗȌȋȏ ȤșȏȜ ȓȇșȌȗȏȇȒȕȉ ȕȘȕȈȕ ȉȇȍȔȕȌ ȓȌȘșȕ ȎȇȔȏȓȇȌș ȊȗȇțȌȔ.

ǪȗȇțȌȔ – Ȥșȕ ȋȉȚȓȌȗȔȢȐ ȓȇșȌȗȏȇȒ, ȘȕȘșȕȦȠȏȐ ȏȎ ȇșȕȓȕȉ  ȚȊȒȌȗȕȋȇ ȏ ȏȓȌȥȠȏȐ 

șȕȒȠȏȔȚ ȉȘȌȊȕ ȉ ȕȋȏȔ ȇșȕȓ. ǩ ȊȗȇțȌȔȌ ȇșȕȓȢ ȚȊȒȌȗȕȋȇ ȗȇȘȖȕȒȕȍȌȔȢ ȉ 

ȟȌȘșȏȚȊȕȒȣȔȕȐ ȘșȗȚȑșȚȗȌ, ȏ  ȏȓȌȔȔȕ Ȥșȇ ȘșȗȚȑșȚȗȇ ȖȗȏȋȇȌș ȊȗȇțȌȔȚ ȌȊȕ 

ȚȔȏȑȇȒȣȔȢȌ ȘȉȕȐȘșȉȇ. ǪȗȇțȌȔ ȕȞȌȔȣ ȖȗȕȞȔȢȐ ȓȇșȌȗȏȇȒ ȏ Ȗȗȏ Ȥșȕȓ Ȝȕȗȕȟȕ 

Ȗȗȕȉȕȋȏș ȤȒȌȑșȗȏȞȌȘșȉȕ ȏ șȌȖȒȕ. ǩ ȗȌȎȚȒȣșȇșȌ ȏȘȘȒȌȋȕȉȇȔȏȐ ȈȢȒȕ ȚȘșȇȔȕȉȒȌȔȕ, 

Ȟșȕ ȊȗȇțȌȔ ȖȗȏȓȌȗȔȕ ȉ 200 ȗȇȎ ȖȗȕȞȔȌȌ ȘșȇȒȏ ȏ Ȗȗȕȉȕȋȏș ȤȒȌȑșȗȏȞȌȘșȉȕ ȋȇȍȌ 

ȒȚȞȟȌ, ȞȌȓ ȓȌȋȣ. ǱȗȕȓȌ șȕȊȕ, ȊȗȇțȌȔ ȖȗȕȎȗȇȞȌȔ ȏ ȒȌȊȑȕ ȊȔȧșȘȦ. 

ǶȕȒȚȞȌȔȏȌ ȏ ȏȎȚȞȌȔȏȌ ȘȉȕȐȘșȉ ȊȗȇțȌȔȇ ȕșȔȕȘȦșȘȦ ȑ ȕȋȔȏȓ ȏȎ ȉȇȍȔȌȐȟȏȜ ȔȇȚȞȔȢȜ 

ȋȕȘșȏȍȌȔȏȐ ȉ ȓȇșȌȗȏȇȒȕȉȌȋȌȔȏȏ. ǩ 2004 ȊȕȋȚ ǧȔȋȗȌȐ ǪȌȐȓ ȏ ǱȕȔȘșȇȔșȏȔ 

ǴȕȉȕȘȧȒȕȉ ȖȕȒȚȞȏȒȏ ȊȗȇțȌȔ, ȗȇȎȋȌȒȏȉ Ȋȗȇțȏș Ȕȇ ȕȞȌȔȣ șȕȔȑȏȌ ȘȒȕȏ, ȇ ȉ 2010 ȊȕȋȚ 

ȈȢȒȏ ȚȋȕȘșȕȌȔȢ ǴȕȈȌȒȌȉȘȑȕȐ ȖȗȌȓȏȏ Ȏȇ  Ȥșȕ ȕșȑȗȢșȏȌ. 

ǷȇȎȉȏșȏȌ ȘȕȉȗȌȓȌȔȔȢȜ șȌȜȔȕȒȕȊȏȐ ȖȗȌȋȡȦȉȒȦȌș ȉȘȧ ȔȕȉȢȌ șȗȌȈȕȉȇȔȏȦ ȑ ȤȒȌȑșȗȕȔȔȢȓ ȚȘșȗȕȐȘșȉȇȓ. Ȅșȏ ȚȘșȗȕȐȘșȉȇ 

ȋȕȒȍȔȢ ȈȢșȣ ȓȌȔȣȟȌȊȕ ȗȇȎȓȌȗȇ, ȈȢȘșȗȌȌ ȉ ȗȇȈȕșȌ ȏ ȤȑȕȔȕȓȏȞȔȌȌ ȉ ȖȕșȗȌȈȒȌȔȏȏ ȤȔȌȗȊȏȏ. ǱȗȌȓȔȏȐ, ȑȕșȕȗȢȐ  

ȋȕȒȊȕȌ ȉȗȌȓȦ ȏȘȖȕȒȣȎȕȉȇȒȘȦ ȉ ȤȒȌȑșȗȕȔȔȕȐ șȌȜȔȏȑȌ ȉ ȑȇȞȌȘșȉȌ ȕȘȔȕȉȔȕȊȕ ȓȇșȌȗȏȇȒȇ, șȌȖȌȗȣ ȖȗȏȈȒȏȎȏȒȘȦ ȑ 

ȖȗȌȋȌȒȚ ȘȉȕȏȜ țȏȎȏȞȌȘȑȏȜ ȉȕȎȓȕȍȔȕȘșȌȐ. ǩ ȤșȕȐ ȘȉȦȎȏ ȚȞȧȔȢȌ ȖȗȏȘșȚȖȏȒȏ ȑ  ȖȕȏȘȑȚ ȔȕȉȢȜ ȓȇșȌȗȏȇȒȕȉ Ș ȈȕȒȌȌ 

ȉȢȘȕȑȕȐ ȖȗȕȉȕȋȏȓȕȘșȣȥ ȏ ȖȕȋȜȕȋȦȠȏȓȏ ȤȒȌȑșȗȕȔȔȢȓȏ ȘȉȕȐȘșȉȇȓȏ. ǵȋȔȏȓ ȏȎ șȇȑȏȜ ȓȇșȌȗȏȇȒȕȉ ȦȉȒȦȌșȘȦ ȊȗȇțȌȔ� 

ȌȊȕ ȘșȗȚȑșȚȗȇ ȖȕȎȉȕȒȦȌș ȤȒȌȑșȗȕȔȇȓ ȋȉȏȊȇșȣȘȦ Ș ȕȞȌȔȣ ȈȕȒȣȟȕȐ ȘȑȕȗȕȘșȣȥ. Ǳȇȑ ȗȇȎ ȈȒȇȊȕȋȇȗȦ ȤșȕȓȚ ȘȉȕȐȘșȉȚ 

ȊȗȇțȌȔ ȘȞȏșȇȌșȘȦ ȖȌȗȘȖȌȑșȏȉȔȢȓ ȓȇșȌȗȏȇȒȕȓ ȋȒȦ ȗȇȎȗȇȈȕșȑȏ ȤȒȌȑșȗȕȔȔȢȜ  ȚȘșȗȕȐȘșȉ ȘȒȌȋȚȥȠȌȊȕ ȖȕȑȕȒȌȔȏȦ.

ǧȓȓȏȇȑ (NH ) ȕșȔȕȘȏșȘȦ ȑ ȕȘȔȕȉȔȢȓ ȘșȗȇșȌȊȏȞȌȘȑȏ ȉȇȍȔȢȓ 3

ȉȌȠȌȘșȉȇȓ ȋȒȦ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏ ȘȌȒȣȘȑȕȊȕ ȜȕȎȦȐȘșȉȇ. ǨȕȒɇ ȣȟȇȦ 

ȞȇȘșȣ ȖȗȕȏȎȉȕȋȏȓȕȊȕ ȉ ȓȏȗȌ ȇȓȓȏȇȑȇ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȖȕȒȚȞȌȔȏȦ 

ȇȎȕșȔȢȜ ȚȋȕȈȗȌȔȏȐ. ǧȓȓȏȇȑ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȖȕȒȚȞȇȥș ȗȌȇȑȝȏȌȐ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȊȇȎȕȕȈȗȇȎȔȢȜ ȇȎȕșȇ ȏ ȉȕȋȕȗȕȋȇ Ȗȗȏ ȉȢȘȕȑȏȜ 

șȌȓȖȌȗȇșȚȗȌ ȏ ȋȇȉȒȌȔȏȏ. Ȅșȕș ȖȗȕȝȌȘȘ ȔȇȎȢȉȇȌșȘȦ ȖȗȕȝȌȘȘȕȓ 

ǪȇȈȌȗȇ.

ǵȈȒȇȘșȏ ȖȗȏȓȌȔȌȔȏȦ 

ȊȗȇțȌȔȇ

ǽȌȒȣ

ǽȌȒȣ ȖȗȕȌȑșȇ – ȗȇȘȘȞȏșȇșȣ ȖȕȘșȇȋȏȐȔȕ ȉȘȌ ȖȇȗȇȓȌșȗȢ ȖȕȒȚȞȌȔȏȦ 

ȇȓȓȏȇȑȇ ȉ ȖȗȕȝȌȘȘȌ ǪȇȈȌȗȇ, ȕȖȗȌȋȌȒȏșȣ ȓȇșȌȓȇșȏȞȌȘȑȏȓȏ ȗȇȘȞȧșȇȓȏ 

ȉȒȏȦȔȏȌ ȉȢȜȕȋȇ ȉ ȖȌȗȉȕȓ ȝȏȑȒȌ Ȕȇ ȉȢȜȕȋ ȖȗȕȋȚȑșȇ ȉ ȖȕȘȒȌȋȚȥȠȏȜ 

ȝȏȑȒȇȜ  ȏ ȕȝȌȔȏșȣ ȤțțȌȑșȏȉȔȕȘșȣ ȖȗȕȝȌȘȘȇ ȉ ȝȌȒȕȓ.

Ǽȕȋ ȗȇȈȕșȢ

1. ǴȇȖȏȟȏșȌ ȜȏȓȏȞȌȘȑȕȌ ȚȗȇȉȔȌȔȏȌ ȖȗȕȝȌȘȘȇ ǪȇȈȌȗȇ.

2. ǶȌȗȌȖȏȟȏșȌ ȔȏȍȌȖȗȏȉȌȋȧȔȔȚȥ șȇȈȒȏȝȚ ȉ șȌșȗȇȋȣ.

3. ǷȇȘȘȞȏșȇȐșȌ ȞȏȘȒȕ ȓȕȒȌȐ ȇȎȕșȇ ȏ ȉȕȋȕȗȕȋȇ, ȏȘȜȕȋȦ ȏȎ ȏȜ ȎȇȋȇȔȔȢȜ 

ȓȇȘȘ. 

4. ǵȖȗȌȋȌȒȏșȌ ȒȏȓȏșȏȗȚȥȠȌȌ ȉȌȠȌȘșȉȕ.

5. ǷȇȘȘȞȏșȇȐșȌ șȌȕȗȌșȏȞȌȘȑȏ ȕȍȏȋȇȌȓȚȥ (ȉ ȑȊ) ȓȇȘȘȚ ȇȓȓȏȇȑȇ.

6. ǷȇȘȘȞȏșȇȐșȌ ȓȇȘȘȚ (ȉ ȑȊ) ȇȓȓȏȇȑȇ, ȖȕȒȚȞȌȔȔȕȊȕ ȉ ȖȌȗȉȢȜ șȗȌȜ ȝȏȑȒȇȜ, 

ȚȞȏșȢȉȇȦ, Ȟșȕ ȉȢȜȕȋ ȇȓȓȏȇȑȇ ȉ ȑȇȍȋȕȓ ȝȏȑȒȌ ȘȕȘșȇȉȒȦȌș 15%.

7. ǷȇȘȘȞȏșȇȐșȌ ȕȈȠȏȐ ȉȢȜȕȋ ȇȓȓȏȇȑȇ (%) ȖȕȘȒȌ șȗȌșȣȌȊȕ ȝȏȑȒȇ.

ǴȇȞȇȒȣȔȇȦ ȓȇȘȘȇ ȇȎȕșȇ (ȑȊ)

ǴȇȞȇȒȣȔȇȦ ȓȇȘȘȇ ȉȕȋȕȗȕȋȇ (ȑȊ)

ǲȏȓȏșȏȗȚȥȠȌȌ ȉȌȠȌȘșȉȕ

ǹȌȕȗȌșȏȞȌȘȑȏ ȉȕȎȓȕȍȔȇȦ ȓȇȘȘȇ ȇȓȓȏȇȑȇ (ȑȊ)

ǩȢȜȕȋ ȖȗȕȋȚȑșȇ Ȏȇ ȑȇȍȋȢȐ ȖȗȕȜȕȋ (ȝȏȑȒ) (%)

ǳȇȘȘȇ ȇȓȓȏȇȑȇ, ȖȕȒȚȞȌȔȔȕȊȕ ȉ ȖȌȗȉȕȓ ȝȏȑȒȌ (ȑȊ)

ǳȇȘȘȇ ȇȓȓȏȇȑȇ, ȖȕȒȚȞȌȔȔȕȊȕ ȉȕ ȉșȕȗȕȓ ȝȏȑȒȌ (ȑȊ)

ǳȇȘȘȇ ȇȓȓȏȇȑȇ, ȖȕȒȚȞȌȔȔȕȊȕ ȉ șȗȌșȣȌȓ ȝȏȑȒȌ (ȑȊ)

ǵȈȠȏȐ ȉȢȜȕȋ ȇȓȓȏȇȑȇ ȖȕȘȒȌ șȗȌșȣȌȊȕ ȝȏȑȒȇ (%)

1000

250

15

ǩȕȖȗȕȘȢ ȋȒȦ 

ȕȈȘȚȍȋȌȔȏȦ

1. ǶȕȞȌȓȚ ȑȕȒȏȞȌȘșȉȕ 

ȇȓȓȏȇȑȇ� 

ȖȕȒȚȞȇȌȓȕȌ ȉ 

ȖȌȗȉȕȓ ȝȏȑȒȌ 

ȖȗȕȝȌȘȘȇ ǪȇȈȌȗȇ� 

ȔȌȉȌȒȏȑȕ" 

2. Ǳȇȑ ȖȕȉșȕȗȔȢȌ 

ȝȏȑȒȢ ȉȒȏȦȥș Ȕȇ 

ȖȗȕȏȎȉȕȋȏșȌȒȣȔȕȘșȣ"

3.  Ǳȇȑ ȓȌȔȦȌșȘȦ 

ȤȑȕȔȕȓȏȞȌȘȑȇȦ 

ȤțțȌȑșȏȉȔȕȘșȣ                               

Ș ȖȕȉȢȟȌȔȏȌȓ                 

ȋȇȉȒȌȔȏȦ ȏ 

șȌȓȖȌȗȇșȚȗȢ"

4. ǶȕȘȒȌ ȑȇȑȕȊȕ Ȗȕ ȘȞȧșȚ 

ȝȏȑȒȇ ȉ Ȥșȕȓ 

ȖȗȕȝȌȘȘȌ ȕȈȠȏȐ 

ȉȢȜȕȋ ȖȗȕȋȚȑșȇ 

ȋȕȘșȏȊȔȌș ȖȗȏȓȌȗȔȕ 

���"

ǴȇȚȑȇ, șȌȜȔȕȒȕȊȏȦ, ȍȏȎȔȣ

ǶȗȕȌȑș

ǵȈȒȇȘșȏ ȖȗȏȓȌȔȌȔȏȦ ȊȗȇțȌȔȇ ȘșȗȌȓȏșȌȒȣȔȕ ȗȇȘȟȏȗȦȥșȘȦ. ǩ ȤȒȌȑșȗȕȔȏȑȌ 

ȊȗȇțȌȔ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȘȕȎȋȇȔȏȦ ȊȏȈȑȏȜ ȏ ȖȗȕȎȗȇȞȔȢȜ ȤȑȗȇȔȕȉ, 

ȉȢȘȕȑȕȘȑȕȗȕȘșȔȢȜ șȗȇȔȎȏȘșȕȗȕȉ ȏ ȞȚȉȘșȉȏșȌȒȣȔȢȜ ȘȌȔȘȕȗȕȉ (ȋȇșȞȏȑȕȉ). ǩ 

ȤȔȌȗȊȌșȏȞȌȘȑȕȐ ȘțȌȗȌ ȈȇșȇȗȌȏ ȏ ȘȚȖȌȗȑȕȔȋȌȔȘȇșȕȗȢ Ȕȇ ȕȘȔȕȉȌ ȊȗȇțȌȔȇ 

ȕșȑȗȢȉȇȥș ȖȚșȏ ȋȒȦ ȘȕȎȋȇȔȏȦ ȋȕȒȊȕȉȌȞȔȢȜ ȏ ȈȢȘșȗȕ ȎȇȗȦȍȇȥȠȏȜȘȦ 

ȏȘșȕȞȔȏȑȕȉ ȤȔȌȗȊȏȏ (ȇȑȑȚȓȚȒȦșȕȗȕȉ). ǩ ȓȌȋȏȝȏȔȌ ȊȗȇțȌȔ ȖȗȏȓȌȔȦȌșȘȦ ȋȒȦ 

ȗȇȎȗȇȈȕșȑȏ ȈȏȕȘȌȔȘȕȗȕȉ, ȇȋȗȌȘȔȕȐ ȋȕȘșȇȉȑȏ ȒȌȑȇȗȘșȉȌȔȔȢȜ ȘȗȌȋȘșȉ ȏ 

ȘȕȎȋȇȔȏȦ ȏȘȑȚȘȘșȉȌȔȔȢȜ șȑȇȔȌȐ. ǩ ȓȇșȌȗȏȇȒȕȉȌȋȌȔȏȏ ȓȇșȌȗȏȇȒȢ, 

ȚȑȗȌȖȒȧȔȔȢȌ ȊȗȇțȌȔȕȓ, ȘȕȎȋȇȥș ȉȕȎȓȕȍȔȕȘșȣ ȋȒȦ ȖȗȕȏȎȉȕȋȘșȉȇ ȒȧȊȑȏȜ ȏ 

ȖȗȕȞȔȢȜ ȑȕȔȘșȗȚȑȝȏȐ. ǨȕȒȌȌ șȕȊȕ, ȚȞȧȔȢȌ ȏȎȚȞȇȥș ȉȕȎȓȕȍȔȕȘșȏ ȊȗȇțȌȔȇ ȉ 

ȝȌȒȦȜ ȌȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȋȒȦ ȕȞȏȘșȑȏ ȉȕȋȢ, ȚȔȏȞșȕȍȌȔȏȦ ȈȇȑșȌȗȏȐ ȏ 

ȚȒȇȉȒȏȉȇȔȏȦ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ. Ȅșȏ ȏȘȘȒȌȋȕȉȇȔȏȦ ȖȕȑȇȎȢȉȇȥș, Ȟșȕ ȊȗȇțȌȔ 

ȓȕȍȌș ȘȢȊȗȇșȣ ȉȇȍȔȚȥ ȗȕȒȣ ȔȌ șȕȒȣȑȕ ȉ ȗȇȎȉȏșȏȏ șȌȜȔȕȒȕȊȏȐ, Ȕȕ ȏ ȉ ȎȇȠȏșȌ 

ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ.
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ǨȒȇȊȕȋȇȗȦ ȗȇȎȉȏșȏȥ Ȝȏȓȏȏ ȏ ȓȇșȌȗȏȇȒȕȉȌȋȌȔȏȦ, ȖȗȕȏȎȕȟȌȋȟȌȓȚ Ȏȇ ȖȕȘȒȌȋȔȏȌ ȋȌȘȦșȏȒȌșȏȦ, ȚȞȧȔȢȌ 

ȏȘȘȒȌȋȚȥș ȉȌȠȌȘșȉȇ Ȕȇ ȘȕȉȌȗȟȌȔȔȕ Ȕȕȉȕȓ ȚȗȕȉȔȌ, ȔȌ șȕȒȣȑȕ Ș șȕȞȑȏ ȎȗȌȔȏȦ ȏȜ ȘȕȘșȇȉȇ, Ȕȕ ȏ 

ȗȇȎȓȌȗȕȉ ȏȜ ȞȇȘșȏȝ, ȏ ȘȕȉȌȗȟȇȥș ȉ Ȥșȕȓ ȔȇȖȗȇȉȒȌȔȏȏ ȉȇȍȔȌȐȟȏȌ ȕșȑȗȢșȏȦ. ǵȋȔȏȓ ȏȎ ȔȏȜ ȦȉȒȦȌșȘȦ 

ȕșȑȗȢșȏȌ ȓȇșȌȗȏȇȒȕȉ, ȑȕșȕȗȢȌ ȘȕȎȋȇȥșȘȦ Ȕȇ ȇșȕȓȔȕȓ ȏ ȓȕȒȌȑȚȒȦȗȔȕȓ ȚȗȕȉȔȦȜ ȏ ȕȈȒȇȋȇȥș 

ȘȕȉȌȗȟȌȔȔȕ ȏȔȢȓȏ ȘȉȕȐȘșȉȇȓȏ Ȗȕ ȘȗȇȉȔȌȔȏȥ Ș ȏȎȉȌȘșȔȢȓȏ Ȕȇȓ ȋȕȔȢȔȌ ȉȌȠȌȘșȉȇȓȏ. ǩȇȍȔȇȦ ȗȕȒȣ ȉ 

ȗȇȎȉȏșȏȏ ȘȕȉȗȌȓȌȔȔȢȜ șȌȜȔȕȒȕȊȏȐ ȖȗȏȔȇȋȒȌȍȏș ȓȇșȌȗȏȇȒȇȓ ȔȕȉȕȊȕ ȖȕȑȕȒȌȔȏȦ Ȕȇ ȕȘȔȕȉȌ ȚȊȒȌȗȕȋȇ. 

ǸȗȌȋȏ ȤșȏȜ ȓȇșȌȗȏȇȒȕȉ ȕȘȕȈȕ ȉȇȍȔȕȌ ȓȌȘșȕ ȎȇȔȏȓȇȌș ȊȗȇțȌȔ.

ǪȗȇțȌȔ – Ȥșȕ ȋȉȚȓȌȗȔȢȐ ȓȇșȌȗȏȇȒ, ȘȕȘșȕȦȠȏȐ ȏȎ ȇșȕȓȕȉ  ȚȊȒȌȗȕȋȇ ȏ ȏȓȌȥȠȏȐ 

șȕȒȠȏȔȚ ȉȘȌȊȕ ȉ ȕȋȏȔ ȇșȕȓ. ǩ ȊȗȇțȌȔȌ ȇșȕȓȢ ȚȊȒȌȗȕȋȇ ȗȇȘȖȕȒȕȍȌȔȢ ȉ 

ȟȌȘșȏȚȊȕȒȣȔȕȐ ȘșȗȚȑșȚȗȌ, ȏ  ȏȓȌȔȔȕ Ȥșȇ ȘșȗȚȑșȚȗȇ ȖȗȏȋȇȌș ȊȗȇțȌȔȚ ȌȊȕ 

ȚȔȏȑȇȒȣȔȢȌ ȘȉȕȐȘșȉȇ. ǪȗȇțȌȔ ȕȞȌȔȣ ȖȗȕȞȔȢȐ ȓȇșȌȗȏȇȒ ȏ Ȗȗȏ Ȥșȕȓ Ȝȕȗȕȟȕ 

Ȗȗȕȉȕȋȏș ȤȒȌȑșȗȏȞȌȘșȉȕ ȏ șȌȖȒȕ. ǩ ȗȌȎȚȒȣșȇșȌ ȏȘȘȒȌȋȕȉȇȔȏȐ ȈȢȒȕ ȚȘșȇȔȕȉȒȌȔȕ, 

Ȟșȕ ȊȗȇțȌȔ ȖȗȏȓȌȗȔȕ ȉ 200 ȗȇȎ ȖȗȕȞȔȌȌ ȘșȇȒȏ ȏ Ȗȗȕȉȕȋȏș ȤȒȌȑșȗȏȞȌȘșȉȕ ȋȇȍȌ 

ȒȚȞȟȌ, ȞȌȓ ȓȌȋȣ. ǱȗȕȓȌ șȕȊȕ, ȊȗȇțȌȔ ȖȗȕȎȗȇȞȌȔ ȏ ȒȌȊȑȕ ȊȔȧșȘȦ. 

ǶȕȒȚȞȌȔȏȌ ȏ ȏȎȚȞȌȔȏȌ ȘȉȕȐȘșȉ ȊȗȇțȌȔȇ ȕșȔȕȘȦșȘȦ ȑ ȕȋȔȏȓ ȏȎ ȉȇȍȔȌȐȟȏȜ ȔȇȚȞȔȢȜ 

ȋȕȘșȏȍȌȔȏȐ ȉ ȓȇșȌȗȏȇȒȕȉȌȋȌȔȏȏ. ǩ 2004 ȊȕȋȚ ǧȔȋȗȌȐ ǪȌȐȓ ȏ ǱȕȔȘșȇȔșȏȔ 

ǴȕȉȕȘȧȒȕȉ ȖȕȒȚȞȏȒȏ ȊȗȇțȌȔ, ȗȇȎȋȌȒȏȉ Ȋȗȇțȏș Ȕȇ ȕȞȌȔȣ șȕȔȑȏȌ ȘȒȕȏ, ȇ ȉ 2010 ȊȕȋȚ 

ȈȢȒȏ ȚȋȕȘșȕȌȔȢ ǴȕȈȌȒȌȉȘȑȕȐ ȖȗȌȓȏȏ Ȏȇ  Ȥșȕ ȕșȑȗȢșȏȌ. 

ǷȇȎȉȏșȏȌ ȘȕȉȗȌȓȌȔȔȢȜ șȌȜȔȕȒȕȊȏȐ ȖȗȌȋȡȦȉȒȦȌș ȉȘȧ ȔȕȉȢȌ șȗȌȈȕȉȇȔȏȦ ȑ ȤȒȌȑșȗȕȔȔȢȓ ȚȘșȗȕȐȘșȉȇȓ. Ȅșȏ ȚȘșȗȕȐȘșȉȇ 

ȋȕȒȍȔȢ ȈȢșȣ ȓȌȔȣȟȌȊȕ ȗȇȎȓȌȗȇ, ȈȢȘșȗȌȌ ȉ ȗȇȈȕșȌ ȏ ȤȑȕȔȕȓȏȞȔȌȌ ȉ ȖȕșȗȌȈȒȌȔȏȏ ȤȔȌȗȊȏȏ. ǱȗȌȓȔȏȐ, ȑȕșȕȗȢȐ  

ȋȕȒȊȕȌ ȉȗȌȓȦ ȏȘȖȕȒȣȎȕȉȇȒȘȦ ȉ ȤȒȌȑșȗȕȔȔȕȐ șȌȜȔȏȑȌ ȉ ȑȇȞȌȘșȉȌ ȕȘȔȕȉȔȕȊȕ ȓȇșȌȗȏȇȒȇ, șȌȖȌȗȣ ȖȗȏȈȒȏȎȏȒȘȦ ȑ 

ȖȗȌȋȌȒȚ ȘȉȕȏȜ țȏȎȏȞȌȘȑȏȜ ȉȕȎȓȕȍȔȕȘșȌȐ. ǩ ȤșȕȐ ȘȉȦȎȏ ȚȞȧȔȢȌ ȖȗȏȘșȚȖȏȒȏ ȑ  ȖȕȏȘȑȚ ȔȕȉȢȜ ȓȇșȌȗȏȇȒȕȉ Ș ȈȕȒȌȌ 

ȉȢȘȕȑȕȐ ȖȗȕȉȕȋȏȓȕȘșȣȥ ȏ ȖȕȋȜȕȋȦȠȏȓȏ ȤȒȌȑșȗȕȔȔȢȓȏ ȘȉȕȐȘșȉȇȓȏ. ǵȋȔȏȓ ȏȎ șȇȑȏȜ ȓȇșȌȗȏȇȒȕȉ ȦȉȒȦȌșȘȦ ȊȗȇțȌȔ� 

ȌȊȕ ȘșȗȚȑșȚȗȇ ȖȕȎȉȕȒȦȌș ȤȒȌȑșȗȕȔȇȓ ȋȉȏȊȇșȣȘȦ Ș ȕȞȌȔȣ ȈȕȒȣȟȕȐ ȘȑȕȗȕȘșȣȥ. Ǳȇȑ ȗȇȎ ȈȒȇȊȕȋȇȗȦ ȤșȕȓȚ ȘȉȕȐȘșȉȚ 

ȊȗȇțȌȔ ȘȞȏșȇȌșȘȦ ȖȌȗȘȖȌȑșȏȉȔȢȓ ȓȇșȌȗȏȇȒȕȓ ȋȒȦ ȗȇȎȗȇȈȕșȑȏ ȤȒȌȑșȗȕȔȔȢȜ  ȚȘșȗȕȐȘșȉ ȘȒȌȋȚȥȠȌȊȕ ȖȕȑȕȒȌȔȏȦ.

ǧȓȓȏȇȑ (NH ) ȕșȔȕȘȏșȘȦ ȑ ȕȘȔȕȉȔȢȓ ȘșȗȇșȌȊȏȞȌȘȑȏ ȉȇȍȔȢȓ 3

ȉȌȠȌȘșȉȇȓ ȋȒȦ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏ ȘȌȒȣȘȑȕȊȕ ȜȕȎȦȐȘșȉȇ. ǨȕȒɇ ȣȟȇȦ 

ȞȇȘșȣ ȖȗȕȏȎȉȕȋȏȓȕȊȕ ȉ ȓȏȗȌ ȇȓȓȏȇȑȇ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȖȕȒȚȞȌȔȏȦ 

ȇȎȕșȔȢȜ ȚȋȕȈȗȌȔȏȐ. ǧȓȓȏȇȑ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȖȕȒȚȞȇȥș ȗȌȇȑȝȏȌȐ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȊȇȎȕȕȈȗȇȎȔȢȜ ȇȎȕșȇ ȏ ȉȕȋȕȗȕȋȇ Ȗȗȏ ȉȢȘȕȑȏȜ 

șȌȓȖȌȗȇșȚȗȌ ȏ ȋȇȉȒȌȔȏȏ. Ȅșȕș ȖȗȕȝȌȘȘ ȔȇȎȢȉȇȌșȘȦ ȖȗȕȝȌȘȘȕȓ 

ǪȇȈȌȗȇ.

ǵȈȒȇȘșȏ ȖȗȏȓȌȔȌȔȏȦ 

ȊȗȇțȌȔȇ

ǽȌȒȣ

ǽȌȒȣ ȖȗȕȌȑșȇ – ȗȇȘȘȞȏșȇșȣ ȖȕȘșȇȋȏȐȔȕ ȉȘȌ ȖȇȗȇȓȌșȗȢ ȖȕȒȚȞȌȔȏȦ 

ȇȓȓȏȇȑȇ ȉ ȖȗȕȝȌȘȘȌ ǪȇȈȌȗȇ, ȕȖȗȌȋȌȒȏșȣ ȓȇșȌȓȇșȏȞȌȘȑȏȓȏ ȗȇȘȞȧșȇȓȏ 

ȉȒȏȦȔȏȌ ȉȢȜȕȋȇ ȉ ȖȌȗȉȕȓ ȝȏȑȒȌ Ȕȇ ȉȢȜȕȋ ȖȗȕȋȚȑșȇ ȉ ȖȕȘȒȌȋȚȥȠȏȜ 

ȝȏȑȒȇȜ  ȏ ȕȝȌȔȏșȣ ȤțțȌȑșȏȉȔȕȘșȣ ȖȗȕȝȌȘȘȇ ȉ ȝȌȒȕȓ.

Ǽȕȋ ȗȇȈȕșȢ

1. ǴȇȖȏȟȏșȌ ȜȏȓȏȞȌȘȑȕȌ ȚȗȇȉȔȌȔȏȌ ȖȗȕȝȌȘȘȇ ǪȇȈȌȗȇ.

2. ǶȌȗȌȖȏȟȏșȌ ȔȏȍȌȖȗȏȉȌȋȧȔȔȚȥ șȇȈȒȏȝȚ ȉ șȌșȗȇȋȣ.

3. ǷȇȘȘȞȏșȇȐșȌ ȞȏȘȒȕ ȓȕȒȌȐ ȇȎȕșȇ ȏ ȉȕȋȕȗȕȋȇ, ȏȘȜȕȋȦ ȏȎ ȏȜ ȎȇȋȇȔȔȢȜ 

ȓȇȘȘ. 

4. ǵȖȗȌȋȌȒȏșȌ ȒȏȓȏșȏȗȚȥȠȌȌ ȉȌȠȌȘșȉȕ.

5. ǷȇȘȘȞȏșȇȐșȌ șȌȕȗȌșȏȞȌȘȑȏ ȕȍȏȋȇȌȓȚȥ (ȉ ȑȊ) ȓȇȘȘȚ ȇȓȓȏȇȑȇ.

6. ǷȇȘȘȞȏșȇȐșȌ ȓȇȘȘȚ (ȉ ȑȊ) ȇȓȓȏȇȑȇ, ȖȕȒȚȞȌȔȔȕȊȕ ȉ ȖȌȗȉȢȜ șȗȌȜ ȝȏȑȒȇȜ, 

ȚȞȏșȢȉȇȦ, Ȟșȕ ȉȢȜȕȋ ȇȓȓȏȇȑȇ ȉ ȑȇȍȋȕȓ ȝȏȑȒȌ ȘȕȘșȇȉȒȦȌș 15%.

7. ǷȇȘȘȞȏșȇȐșȌ ȕȈȠȏȐ ȉȢȜȕȋ ȇȓȓȏȇȑȇ (%) ȖȕȘȒȌ șȗȌșȣȌȊȕ ȝȏȑȒȇ.

ǴȇȞȇȒȣȔȇȦ ȓȇȘȘȇ ȇȎȕșȇ (ȑȊ)

ǴȇȞȇȒȣȔȇȦ ȓȇȘȘȇ ȉȕȋȕȗȕȋȇ (ȑȊ)

ǲȏȓȏșȏȗȚȥȠȌȌ ȉȌȠȌȘșȉȕ

ǹȌȕȗȌșȏȞȌȘȑȏ ȉȕȎȓȕȍȔȇȦ ȓȇȘȘȇ ȇȓȓȏȇȑȇ (ȑȊ)

ǩȢȜȕȋ ȖȗȕȋȚȑșȇ Ȏȇ ȑȇȍȋȢȐ ȖȗȕȜȕȋ (ȝȏȑȒ) (%)

ǳȇȘȘȇ ȇȓȓȏȇȑȇ, ȖȕȒȚȞȌȔȔȕȊȕ ȉ ȖȌȗȉȕȓ ȝȏȑȒȌ (ȑȊ)

ǳȇȘȘȇ ȇȓȓȏȇȑȇ, ȖȕȒȚȞȌȔȔȕȊȕ ȉȕ ȉșȕȗȕȓ ȝȏȑȒȌ (ȑȊ)

ǳȇȘȘȇ ȇȓȓȏȇȑȇ, ȖȕȒȚȞȌȔȔȕȊȕ ȉ șȗȌșȣȌȓ ȝȏȑȒȌ (ȑȊ)

ǵȈȠȏȐ ȉȢȜȕȋ ȇȓȓȏȇȑȇ ȖȕȘȒȌ șȗȌșȣȌȊȕ ȝȏȑȒȇ (%)

1000

250

15

ǩȕȖȗȕȘȢ ȋȒȦ 

ȕȈȘȚȍȋȌȔȏȦ

1. ǶȕȞȌȓȚ ȑȕȒȏȞȌȘșȉȕ 

ȇȓȓȏȇȑȇ� 

ȖȕȒȚȞȇȌȓȕȌ ȉ 

ȖȌȗȉȕȓ ȝȏȑȒȌ 

ȖȗȕȝȌȘȘȇ ǪȇȈȌȗȇ� 

ȔȌȉȌȒȏȑȕ" 

2. Ǳȇȑ ȖȕȉșȕȗȔȢȌ 

ȝȏȑȒȢ ȉȒȏȦȥș Ȕȇ 

ȖȗȕȏȎȉȕȋȏșȌȒȣȔȕȘșȣ"

3.  Ǳȇȑ ȓȌȔȦȌșȘȦ 

ȤȑȕȔȕȓȏȞȌȘȑȇȦ 

ȤțțȌȑșȏȉȔȕȘșȣ                               

Ș ȖȕȉȢȟȌȔȏȌȓ                 

ȋȇȉȒȌȔȏȦ ȏ 

șȌȓȖȌȗȇșȚȗȢ"

4. ǶȕȘȒȌ ȑȇȑȕȊȕ Ȗȕ ȘȞȧșȚ 

ȝȏȑȒȇ ȉ Ȥșȕȓ 

ȖȗȕȝȌȘȘȌ ȕȈȠȏȐ 

ȉȢȜȕȋ ȖȗȕȋȚȑșȇ 

ȋȕȘșȏȊȔȌș ȖȗȏȓȌȗȔȕ 

���"

ǴȇȚȑȇ, șȌȜȔȕȒȕȊȏȦ, ȍȏȎȔȣ

ǶȗȕȌȑș

ǵȈȒȇȘșȏ ȖȗȏȓȌȔȌȔȏȦ ȊȗȇțȌȔȇ ȘșȗȌȓȏșȌȒȣȔȕ ȗȇȘȟȏȗȦȥșȘȦ. ǩ ȤȒȌȑșȗȕȔȏȑȌ 

ȊȗȇțȌȔ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȘȕȎȋȇȔȏȦ ȊȏȈȑȏȜ ȏ ȖȗȕȎȗȇȞȔȢȜ ȤȑȗȇȔȕȉ, 

ȉȢȘȕȑȕȘȑȕȗȕȘșȔȢȜ șȗȇȔȎȏȘșȕȗȕȉ ȏ ȞȚȉȘșȉȏșȌȒȣȔȢȜ ȘȌȔȘȕȗȕȉ (ȋȇșȞȏȑȕȉ). ǩ 

ȤȔȌȗȊȌșȏȞȌȘȑȕȐ ȘțȌȗȌ ȈȇșȇȗȌȏ ȏ ȘȚȖȌȗȑȕȔȋȌȔȘȇșȕȗȢ Ȕȇ ȕȘȔȕȉȌ ȊȗȇțȌȔȇ 

ȕșȑȗȢȉȇȥș ȖȚșȏ ȋȒȦ ȘȕȎȋȇȔȏȦ ȋȕȒȊȕȉȌȞȔȢȜ ȏ ȈȢȘșȗȕ ȎȇȗȦȍȇȥȠȏȜȘȦ 

ȏȘșȕȞȔȏȑȕȉ ȤȔȌȗȊȏȏ (ȇȑȑȚȓȚȒȦșȕȗȕȉ). ǩ ȓȌȋȏȝȏȔȌ ȊȗȇțȌȔ ȖȗȏȓȌȔȦȌșȘȦ ȋȒȦ 

ȗȇȎȗȇȈȕșȑȏ ȈȏȕȘȌȔȘȕȗȕȉ, ȇȋȗȌȘȔȕȐ ȋȕȘșȇȉȑȏ ȒȌȑȇȗȘșȉȌȔȔȢȜ ȘȗȌȋȘșȉ ȏ 

ȘȕȎȋȇȔȏȦ ȏȘȑȚȘȘșȉȌȔȔȢȜ șȑȇȔȌȐ. ǩ ȓȇșȌȗȏȇȒȕȉȌȋȌȔȏȏ ȓȇșȌȗȏȇȒȢ, 

ȚȑȗȌȖȒȧȔȔȢȌ ȊȗȇțȌȔȕȓ, ȘȕȎȋȇȥș ȉȕȎȓȕȍȔȕȘșȣ ȋȒȦ ȖȗȕȏȎȉȕȋȘșȉȇ ȒȧȊȑȏȜ ȏ 

ȖȗȕȞȔȢȜ ȑȕȔȘșȗȚȑȝȏȐ. ǨȕȒȌȌ șȕȊȕ, ȚȞȧȔȢȌ ȏȎȚȞȇȥș ȉȕȎȓȕȍȔȕȘșȏ ȊȗȇțȌȔȇ ȉ 

ȝȌȒȦȜ ȌȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȋȒȦ ȕȞȏȘșȑȏ ȉȕȋȢ, ȚȔȏȞșȕȍȌȔȏȦ ȈȇȑșȌȗȏȐ ȏ 

ȚȒȇȉȒȏȉȇȔȏȦ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ. Ȅșȏ ȏȘȘȒȌȋȕȉȇȔȏȦ ȖȕȑȇȎȢȉȇȥș, Ȟșȕ ȊȗȇțȌȔ 

ȓȕȍȌș ȘȢȊȗȇșȣ ȉȇȍȔȚȥ ȗȕȒȣ ȔȌ șȕȒȣȑȕ ȉ ȗȇȎȉȏșȏȏ șȌȜȔȕȒȕȊȏȐ, Ȕȕ ȏ ȉ ȎȇȠȏșȌ 

ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ.
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ȄȒȌȓȌȔșȢ 17-Ȑ ȊȗȚȖȖȢ (9,,$) (țșȕȗ, ȜȒȕȗ, Ȉȗȕȓ, ȏȕȋ ȏ ȇȘșȇș). ǧȑșȏȉȔȕȘșȣ ȤșȏȜ ȤȒȌȓȌȔșȕȉ ȕȘȒȇȈȌȉȇȌș ȉ ȊȗȚȖȖȌ ȘȉȌȗȜȚ 

ȉȔȏȎ. ǩȘșȚȖȇȦ ȉ ȗȌȇȑȝȏȥ Ș ȓȌșȇȒȒȇȓȏ, ȊȇȒȕȊȌȔȢ ȕȈȗȇȎȚȥș ȘȕȌȋȏȔȌȔȏȦ Ș ȏȕȔȔȢȓȏ ȘȉȦȎȦȓȏ, ȇ ȗȌȇȊȏȗȚȦ Ș ȔȌȓȌșȇȒȒȇȓȏ 

– ȘȕȌȋȏȔȌȔȏȦ Ș ȑȕȉȇȒȌȔșȔȢȓȏ ȘȉȦȎȦȓȏ. ǳȌȍȋȚ ȊȇȒȕȊȌȔȇȓȏ ȏ ȊȇȒȕȊȌȔȏȋȇȓȏ ȖȗȕșȌȑȇȥș ȗȌȇȑȝȏȏ ȎȇȓȌȠȌȔȏȦ, ȑȕșȕȗȢȌ 

ȖȕȑȇȎȢȉȇȥș, Ȟșȕ ȕȑȏȘȒȏșȌȒȣȔȢȌ ȘȉȕȐȘșȉȇ ȊȇȒȕȊȌȔȕȉ ȕȘȒȇȈȌȉȇȥș ȉ ȊȗȚȖȖȌ ȘȉȌȗȜȚ ȉȔȏȎ. 

ǧȎȕș – ȓȇȒȕȇȑșȏȉȔȢȐ ȊȇȎ ȈȌȎ ȝȉȌșȇ ȏ ȎȇȖȇȜȇ. Ƕȗȏ ȉȢȘȕȑȕȐ 

șȌȓȖȌȗȇșȚȗȌ ȗȌȇȊȏȗȚȌș Ș ȑȏȘȒȕȗȕȋȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȕȑȘȏȋȕȉ 

ȇȎȕșȇ (ȓȕȔȕȕȑȘȏȋȇ ȇȎȕșȇ –   NO ȏ ȋȏȕȑȘȏȋȇ ȇȎȕșȇ – NO ).2

ǩȕȋȕȗȕȋ ȦȉȒȦȌșȘȦ ȘȇȓȢȓ ȒȧȊȑȏȓ ȘȗȌȋȏ ȉȘȌȜ ȤȒȌȓȌȔșȕȉ. 

ǪȇȎȕȕȈȗȇȎȔȢȐ ȉȕȋȕȗȕȋ ȔȌ ȏȓȌȌș ȝȉȌșȇ ȏ ȎȇȖȇȜȇ, ȗȌȇȊȏȗȚȌș Ș 

ȑȏȘȒȕȗȕȋȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȉȕȋȢ, ȇ Ȗȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș ȕȑȘȏȋȕȓ 

ȓȌȋȏ(,,) ȕșȔȏȓȇȌș Ț ȔȌȊȕ ȑȏȘȒȕȗȕȋ Ș ȖȕȒȚȞȌȔȏȌȓ ȓȌșȇȒȒȏȞȌȘȑȕȐ 

ȓȌȋȏ. ǩ ȒȇȈȕȗȇșȕȗȏȏ ȊȇȎ ȉȕȋȕȗȕȋ ȖȕȒȚȞȇȥș ȉ ȕȘȔȕȉȔȕȓ Ȗȗȏ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȏ ȓȌșȇȒȒȕȉ ȇȑșȏȉȔȌȌ ȉȕȋȕȗȕȋȇ Ș ȗȇȎȈȇȉȒȌȔȔȢȓȏ 

ȑȏȘȒȕșȇȓȏ, ȇ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ –  ȑȇșȇȒȏșȏȞȌȘȑȕȐ ȗȌȇȑȝȏȌȐ 

ȖȗȏȗȕȋȔȕȊȕ ȊȇȎȇ (ȓȌșȇȔȇ) Ș ȉȕȋȦȔȢȓ Ȗȇȗȕȓ.

ǸȌȗȇ – șȉȧȗȋȕȌ 

ȉȌȠȌȘșȉȕ ȍȧȒșȕȊȕ 

ȝȉȌșȇ, ȜȗȚȖȑȕȌ. Ƕȗȏ 

ȘȊȕȗȇȔȏȏ ȕȈȗȇȎȚȌș 

ȋȏȕȑȘȏȋ ȘȌȗȢ.

ǺȊȒȌȗȕȋ ȉȘșȗȌȞȇȌșȘȦ ȉ ȎȌȓȔȕȐ ȑȕȗȌ  ȑȇȑ ȉ 

ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ (ȇȒȓȇȎ ȏ Ȋȗȇțȏș), șȇȑ ȏ ȉ ȉȏȋȌ 

ȘȕȌȋȏȔȌȔȏȐ (ȏȎȉȌȘșȔȦȑ ȏ ș.ȋ.) Ƕȗȏ ȌȊȕ ȖȕȒȔȕȓ 

ȘȊȕȗȇȔȏȏ ȕȈȗȇȎȚȌșȘȦ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, ȇ Ȗȗȏ 

ȔȌȖȕȒȔȕȓ ȘȊȕȗȇȔȏȏ – ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ. ǩ 

ȖȗȏȗȕȋȌ ȖȗȕȏȘȜȕȋȏș ȖȕȘșȕȦȔȔȕȌ ȖȌȗȌȓȌȠȌȔȏȌ 

ȚȊȒȌȗȕȋȘȕȋȌȗȍȇȠȏȜ ȉȌȠȌȘșȉ ȓȌȍȋȚ ȍȏȉȢȓ ȏ 

ȔȌȍȏȉȢȓ ȓȏȗȕȓ – ȑȗȚȊȕȉȕȗȕș ȚȊȒȌȗȕȋȇ, ȏȒȏ 

ȚȊȒȌȗȕȋȔȢȐ ȝȏȑȒ.

ǳȕȔȕȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ

ǫȏȕȑȘȏȋ  

ȚȊȒȌȗȕȋȇ

ǫȏȕȑȘȏȋ ȘȌȗȢ

ǴȌȊȕȗȥȞȏȐ ȊȇȎ ȈȌȎ ȝȉȌșȇ ȏ 

ȎȇȖȇȜȇ, ȏȘȖȕȒȣȎȚȌșȘȦ Ȗȗȏ 

ȖȕȍȇȗȕșȚȟȌȔȏȏ. 

ȆȋȕȉȏșȕȌ ȉȌȠȌȘșȉȕ

ǺȋȕȈȗȌȔȏȦ

ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏȎ ȇȓȓȏȇȑȇ 

ȖȕȒȚȞȇȥș  Ȕȏșȗȇș ȇȓȓȕȔȏȦ ȏ 

ȘȚȒȣțȇș ȇȓȓȕȔȏȦ, ȑȕșȕȗȢȌ 

ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȑȇȞȌȘșȉȌ 

ȚȋȕȈȗȌȔȏȐ. 

ǧȓȓȏȇȑ – ȈȌȘȝȉȌșȔȢȐ ȊȇȎ. 

ǩȇȍȔȌȐȟȌȌ ȘȕȌȋȏȔȌȔȏȌ ȋȒȦ  

ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏ ȘȌȒȣȘȑȕȊȕ 

ȜȕȎȦȐȘșȉȇ. ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ 

ȖȕȒȚȞȇȥș Ȗȕ ȗȌȇȑȝȏȏ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȇȎȕșȇ Ș ȉȕȋȕȗȕȋȕȓ 

(ȖȗȕȝȌȘȘ ǪȇȈȌȗȇ).

ǧȓȓȏȇȑ

ǫȏȕȑȘȏȋ ȇȎȕșȇ – ȑȏȘȒȕșȔȢȐ ȕȑȘȏȋ, 

ȎȇȊȗȦȎȔȦȌș ȇșȓȕȘțȌȗȚ ȏ Ȗȗȏȉȕȋȏș                    

ȑ ȉȢȖȇȋȌȔȏȥ ȑȏȘȒȕșȔȢȜ ȋȕȍȋȌȐ.

ǫȏȕȑȘȏȋ ȇȎȕșȇ

НЕǳЕǹАǲǲȂ

ǺȊȒȌȗȕȋ

ǪȇȒȕȊȌȔȢ

ǩȕȋȕȗȕȋ

ǸȌȗȇ

ǧȎȕș

ǯȎȉȌȘșȔȦȑ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ
ȔȌȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ, ȝȌȓȌȔșȇ ȏ ȘșȌȑȒȇ.

ǯȎȉȌȘșȔȦȑ

ǶȕȒȚȞȇȥș ȑȕȔșȇȑșȔȢȓ ȘȖȕȘȕȈȕȓ� 

ȖȗȏȓȌȔȦȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȚȋȕȈȗȌȔȏȐ.

ǶȗȏȓȌȔȦȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ 

ȘȌȗȔȕȐ ȑȏȘȒȕșȢ

ǸȌȗȔȇȦ ȑȏȘȒȕșȇ

1. Ǳȇȑ ȏȎȓȌȔȦȌșȘȦ ȕȑȏȘȒȏșȌȒȣȔȇȦ ȘȖȕȘȕȈȔȕȘșȣ ȊȇȒȕȊȌȔȕȉ ȉ ȊȗȚȖȖȌ 

ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ ȘȉȌȗȜȚ ȉȔȏȎ" Ƕȕ ȑȇȑȕȐ ȖȗȏȞȏȔȌ"

2. ǵȋȏȔȇȑȕȉȢ ȏȒȏ ȗȇȎȒȏȞȔȢ ȘȉȦȎȏ �Ȗȕ șȏȖȚ� ȉ ȉȌȠȌȘșȉȇȜ� ȖȕȒȚȞȌȔȔȢȜ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȌȓ ȊȇȒȕȊȌȔȕȉ Ș ȓȌșȇȒȒȇȓȏ ȏ ȔȌȓȌșȇȒȒȇȓȏ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

3. ǩ ȑȇȑȏȜ ȘȒȚȞȇȦȜ ȖȗȕȏȘȜȕȋȏș ȗȌȇȑȝȏȦ ȓȌȍȋȚ ȚȑȇȎȇȔȔȢȓȏ ȉȌȠȌȘșȉȇȓȏ"  

ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

a. COࢧ ȏ .%U 

E. ,ࢧ ȏ .CO 

F. %Uࢧ ȏ .,

4. ǶȕȞȌȓȚ ȉȕȋȇ ȉ ȈȇȘȘȌȐȔȌ ȏȓȌȌș ȗȌȎȑȏȐ ȎȇȖȇȜ" ǱȇȑȏȌ ȖȕȒȕȍȏșȌȒȣȔȢȌ ȏ 

ȕșȗȏȝȇșȌȒȣȔȢȌ ȕȘȕȈȌȔȔȕȘșȏ ȏȓȌȌș ȖȗȕȝȌȘȘ ȕȈȗȇȈȕșȑȏ ȉȕȋȢ ȉȌȠȌȘșȉȕȓ Ș 

ȗȌȎȑȏȓ ȎȇȖȇȜȕȓ" 

5. ǷȇȘȘȞȏșȇȐșȌ ȕȈȡȧȓ �ȉ ȒȏșȗȇȜ� Ȗȗȏ 2��C ȏ 1 ȇșȓ� ȉȕȋȕȗȕȋȇ�  ȕȈȗȇȎȚȥȠȌȊȕȘȦ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȌȓ 1�3 Ȋȗȇȓȓȇ ȝȏȔȑȇ Ș ȏȎȈȢșȑȕȓ ȗȇȎȈȇȉȒȌȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ.

6.  ǵȖȏȟȏșȌ ȖȗȕȝȌȘȘȢ� ȖȗȕșȌȑȇȥȠȏȌ Ȕȇ ȘșȇȋȏȦȜ ,� ,, ȏ ,,,. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȦ 

ȖȗȕșȌȑȇȥȠȏȜ ȗȌȇȑȝȏȐ. 

ǩȕȎȋȚȜ

ǳȌșȇȔ

ǧȎȕș

ǩȕȋȕȗȕȋ

ǧȓȓȏȇȑ

,

,,

,,,

7. ǩ ȑȇȑȕȓ ȘȕȌȋȏȔȌȔȏȏ ² Ca�H 32 �  ȏȒȏ Ca �32 �  ² ȘȕȋȌȗȍȏșȘȦ ȈȕȒȣȟȌ țȕȘțȕȗȇ" 2 4 2 3 4 2

ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

8. ǸȇȓȕȗȕȋȔȇȦ �ȤȒȌȓȌȔșȇȗȔȇȦ� ȘȌȗȇ ȉȘșȗȌȞȇȌșȘȦ ȊȒȇȉȔȢȓ ȕȈȗȇȎȕȓ ȉ ȑȗȚȖȔȢȜ 

ȖȕȋȎȌȓȔȢȜ ȓȌȘșȕȗȕȍȋȌȔȏȦȜ� ȎȇȒȌȊȇȥȠȏȜ ȉ ȊȒȚȈȕȑȏȜ ȘȒȕȦȜ ȎȌȓȒȏ. ǫȕȈȢȞȇ 

ȘȌȗȢ ȏȎ ȤșȏȜ ȓȌȘșȕȗȕȍȋȌȔȏȐ șȗȌȈȚȌș ȎȔȇȞȏșȌȒȣȔȢȜ țȏȔȇȔȘȕȉȢȜ ȘȗȌȋȘșȉ. 

Ǳȇȑ ȓȕȍȔȕ ȏȎȉȒȌȞȣ ȘȌȗȚ ȏȎ ȊȒȚȈȕȑȏȜ ȖȕȋȎȌȓȔȢȜ ȘȒȕȧȉ Ș ȓȌȔȣȟȏȓȏ 

țȏȔȇȔȘȕȉȢȓȏ Ȏȇșȗȇșȇȓȏ"

Заключение Обобщающие задания

ǧ Ȏ ȕ ș 
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ȄȒȌȓȌȔșȢ 17-Ȑ ȊȗȚȖȖȢ (9,,$) (țșȕȗ, ȜȒȕȗ, Ȉȗȕȓ, ȏȕȋ ȏ ȇȘșȇș). ǧȑșȏȉȔȕȘșȣ ȤșȏȜ ȤȒȌȓȌȔșȕȉ ȕȘȒȇȈȌȉȇȌș ȉ ȊȗȚȖȖȌ ȘȉȌȗȜȚ 

ȉȔȏȎ. ǩȘșȚȖȇȦ ȉ ȗȌȇȑȝȏȥ Ș ȓȌșȇȒȒȇȓȏ, ȊȇȒȕȊȌȔȢ ȕȈȗȇȎȚȥș ȘȕȌȋȏȔȌȔȏȦ Ș ȏȕȔȔȢȓȏ ȘȉȦȎȦȓȏ, ȇ ȗȌȇȊȏȗȚȦ Ș ȔȌȓȌșȇȒȒȇȓȏ 

– ȘȕȌȋȏȔȌȔȏȦ Ș ȑȕȉȇȒȌȔșȔȢȓȏ ȘȉȦȎȦȓȏ. ǳȌȍȋȚ ȊȇȒȕȊȌȔȇȓȏ ȏ ȊȇȒȕȊȌȔȏȋȇȓȏ ȖȗȕșȌȑȇȥș ȗȌȇȑȝȏȏ ȎȇȓȌȠȌȔȏȦ, ȑȕșȕȗȢȌ 

ȖȕȑȇȎȢȉȇȥș, Ȟșȕ ȕȑȏȘȒȏșȌȒȣȔȢȌ ȘȉȕȐȘșȉȇ ȊȇȒȕȊȌȔȕȉ ȕȘȒȇȈȌȉȇȥș ȉ ȊȗȚȖȖȌ ȘȉȌȗȜȚ ȉȔȏȎ. 

ǧȎȕș – ȓȇȒȕȇȑșȏȉȔȢȐ ȊȇȎ ȈȌȎ ȝȉȌșȇ ȏ ȎȇȖȇȜȇ. Ƕȗȏ ȉȢȘȕȑȕȐ 

șȌȓȖȌȗȇșȚȗȌ ȗȌȇȊȏȗȚȌș Ș ȑȏȘȒȕȗȕȋȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȕȑȘȏȋȕȉ 

ȇȎȕșȇ (ȓȕȔȕȕȑȘȏȋȇ ȇȎȕșȇ –   NO ȏ ȋȏȕȑȘȏȋȇ ȇȎȕșȇ – NO ).2

ǩȕȋȕȗȕȋ ȦȉȒȦȌșȘȦ ȘȇȓȢȓ ȒȧȊȑȏȓ ȘȗȌȋȏ ȉȘȌȜ ȤȒȌȓȌȔșȕȉ. 

ǪȇȎȕȕȈȗȇȎȔȢȐ ȉȕȋȕȗȕȋ ȔȌ ȏȓȌȌș ȝȉȌșȇ ȏ ȎȇȖȇȜȇ, ȗȌȇȊȏȗȚȌș Ș 

ȑȏȘȒȕȗȕȋȕȓ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȉȕȋȢ, ȇ Ȗȗȏ ȉȎȇȏȓȕȋȌȐȘșȉȏȏ Ș ȕȑȘȏȋȕȓ 

ȓȌȋȏ(,,) ȕșȔȏȓȇȌș Ț ȔȌȊȕ ȑȏȘȒȕȗȕȋ Ș ȖȕȒȚȞȌȔȏȌȓ ȓȌșȇȒȒȏȞȌȘȑȕȐ 

ȓȌȋȏ. ǩ ȒȇȈȕȗȇșȕȗȏȏ ȊȇȎ ȉȕȋȕȗȕȋ ȖȕȒȚȞȇȥș ȉ ȕȘȔȕȉȔȕȓ Ȗȗȏ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȏ ȓȌșȇȒȒȕȉ ȇȑșȏȉȔȌȌ ȉȕȋȕȗȕȋȇ Ș ȗȇȎȈȇȉȒȌȔȔȢȓȏ 

ȑȏȘȒȕșȇȓȏ, ȇ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ –  ȑȇșȇȒȏșȏȞȌȘȑȕȐ ȗȌȇȑȝȏȌȐ 

ȖȗȏȗȕȋȔȕȊȕ ȊȇȎȇ (ȓȌșȇȔȇ) Ș ȉȕȋȦȔȢȓ Ȗȇȗȕȓ.

ǸȌȗȇ – șȉȧȗȋȕȌ 

ȉȌȠȌȘșȉȕ ȍȧȒșȕȊȕ 

ȝȉȌșȇ, ȜȗȚȖȑȕȌ. Ƕȗȏ 

ȘȊȕȗȇȔȏȏ ȕȈȗȇȎȚȌș 

ȋȏȕȑȘȏȋ ȘȌȗȢ.

ǺȊȒȌȗȕȋ ȉȘșȗȌȞȇȌșȘȦ ȉ ȎȌȓȔȕȐ ȑȕȗȌ  ȑȇȑ ȉ 

ȘȉȕȈȕȋȔȕȓ ȉȏȋȌ (ȇȒȓȇȎ ȏ Ȋȗȇțȏș), șȇȑ ȏ ȉ ȉȏȋȌ 

ȘȕȌȋȏȔȌȔȏȐ (ȏȎȉȌȘșȔȦȑ ȏ ș.ȋ.) Ƕȗȏ ȌȊȕ ȖȕȒȔȕȓ 

ȘȊȕȗȇȔȏȏ ȕȈȗȇȎȚȌșȘȦ ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, ȇ Ȗȗȏ 

ȔȌȖȕȒȔȕȓ ȘȊȕȗȇȔȏȏ – ȓȕȔȕȕȑȘȏȋ ȚȊȒȌȗȕȋȇ. ǩ 

ȖȗȏȗȕȋȌ ȖȗȕȏȘȜȕȋȏș ȖȕȘșȕȦȔȔȕȌ ȖȌȗȌȓȌȠȌȔȏȌ 

ȚȊȒȌȗȕȋȘȕȋȌȗȍȇȠȏȜ ȉȌȠȌȘșȉ ȓȌȍȋȚ ȍȏȉȢȓ ȏ 

ȔȌȍȏȉȢȓ ȓȏȗȕȓ – ȑȗȚȊȕȉȕȗȕș ȚȊȒȌȗȕȋȇ, ȏȒȏ 

ȚȊȒȌȗȕȋȔȢȐ ȝȏȑȒ.

ǳȕȔȕȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ

ǫȏȕȑȘȏȋ  

ȚȊȒȌȗȕȋȇ

ǫȏȕȑȘȏȋ ȘȌȗȢ

ǴȌȊȕȗȥȞȏȐ ȊȇȎ ȈȌȎ ȝȉȌșȇ ȏ 

ȎȇȖȇȜȇ, ȏȘȖȕȒȣȎȚȌșȘȦ Ȗȗȏ 

ȖȕȍȇȗȕșȚȟȌȔȏȏ. 

ȆȋȕȉȏșȕȌ ȉȌȠȌȘșȉȕ

ǺȋȕȈȗȌȔȏȦ

ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏȎ ȇȓȓȏȇȑȇ 

ȖȕȒȚȞȇȥș  Ȕȏșȗȇș ȇȓȓȕȔȏȦ ȏ 

ȘȚȒȣțȇș ȇȓȓȕȔȏȦ, ȑȕșȕȗȢȌ 

ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȑȇȞȌȘșȉȌ 

ȚȋȕȈȗȌȔȏȐ. 

ǧȓȓȏȇȑ – ȈȌȘȝȉȌșȔȢȐ ȊȇȎ. 

ǩȇȍȔȌȐȟȌȌ ȘȕȌȋȏȔȌȔȏȌ ȋȒȦ  

ȖȗȕȓȢȟȒȌȔȔȕȘșȏ ȏ ȘȌȒȣȘȑȕȊȕ 

ȜȕȎȦȐȘșȉȇ. ǩ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ 

ȖȕȒȚȞȇȥș Ȗȕ ȗȌȇȑȝȏȏ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȇȎȕșȇ Ș ȉȕȋȕȗȕȋȕȓ 

(ȖȗȕȝȌȘȘ ǪȇȈȌȗȇ).

ǧȓȓȏȇȑ

ǫȏȕȑȘȏȋ ȇȎȕșȇ – ȑȏȘȒȕșȔȢȐ ȕȑȘȏȋ, 

ȎȇȊȗȦȎȔȦȌș ȇșȓȕȘțȌȗȚ ȏ Ȗȗȏȉȕȋȏș                    

ȑ ȉȢȖȇȋȌȔȏȥ ȑȏȘȒȕșȔȢȜ ȋȕȍȋȌȐ.

ǫȏȕȑȘȏȋ ȇȎȕșȇ

НЕǳЕǹАǲǲȂ

ǺȊȒȌȗȕȋ

ǪȇȒȕȊȌȔȢ

ǩȕȋȕȗȕȋ

ǸȌȗȇ

ǧȎȕș

ǯȎȉȌȘșȔȦȑ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ
ȔȌȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ, ȝȌȓȌȔșȇ ȏ ȘșȌȑȒȇ.

ǯȎȉȌȘșȔȦȑ

ǶȕȒȚȞȇȥș ȑȕȔșȇȑșȔȢȓ ȘȖȕȘȕȈȕȓ� 

ȖȗȏȓȌȔȦȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȚȋȕȈȗȌȔȏȐ.

ǶȗȏȓȌȔȦȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ 

ȘȌȗȔȕȐ ȑȏȘȒȕșȢ

ǸȌȗȔȇȦ ȑȏȘȒȕșȇ

1. Ǳȇȑ ȏȎȓȌȔȦȌșȘȦ ȕȑȏȘȒȏșȌȒȣȔȇȦ ȘȖȕȘȕȈȔȕȘșȣ ȊȇȒȕȊȌȔȕȉ ȉ ȊȗȚȖȖȌ 

ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ ȘȉȌȗȜȚ ȉȔȏȎ" Ƕȕ ȑȇȑȕȐ ȖȗȏȞȏȔȌ"

2. ǵȋȏȔȇȑȕȉȢ ȏȒȏ ȗȇȎȒȏȞȔȢ ȘȉȦȎȏ �Ȗȕ șȏȖȚ� ȉ ȉȌȠȌȘșȉȇȜ� ȖȕȒȚȞȌȔȔȢȜ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȌȓ ȊȇȒȕȊȌȔȕȉ Ș ȓȌșȇȒȒȇȓȏ ȏ ȔȌȓȌșȇȒȒȇȓȏ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

3. ǩ ȑȇȑȏȜ ȘȒȚȞȇȦȜ ȖȗȕȏȘȜȕȋȏș ȗȌȇȑȝȏȦ ȓȌȍȋȚ ȚȑȇȎȇȔȔȢȓȏ ȉȌȠȌȘșȉȇȓȏ"  

ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

a. COࢧ ȏ .%U 

E. ,ࢧ ȏ .CO 

F. %Uࢧ ȏ .,

4. ǶȕȞȌȓȚ ȉȕȋȇ ȉ ȈȇȘȘȌȐȔȌ ȏȓȌȌș ȗȌȎȑȏȐ ȎȇȖȇȜ" ǱȇȑȏȌ ȖȕȒȕȍȏșȌȒȣȔȢȌ ȏ 

ȕșȗȏȝȇșȌȒȣȔȢȌ ȕȘȕȈȌȔȔȕȘșȏ ȏȓȌȌș ȖȗȕȝȌȘȘ ȕȈȗȇȈȕșȑȏ ȉȕȋȢ ȉȌȠȌȘșȉȕȓ Ș 

ȗȌȎȑȏȓ ȎȇȖȇȜȕȓ" 

5. ǷȇȘȘȞȏșȇȐșȌ ȕȈȡȧȓ �ȉ ȒȏșȗȇȜ� Ȗȗȏ 2��C ȏ 1 ȇșȓ� ȉȕȋȕȗȕȋȇ�  ȕȈȗȇȎȚȥȠȌȊȕȘȦ 

ȉȎȇȏȓȕȋȌȐȘșȉȏȌȓ 1�3 Ȋȗȇȓȓȇ ȝȏȔȑȇ Ș ȏȎȈȢșȑȕȓ ȗȇȎȈȇȉȒȌȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ.

6.  ǵȖȏȟȏșȌ ȖȗȕȝȌȘȘȢ� ȖȗȕșȌȑȇȥȠȏȌ Ȕȇ ȘșȇȋȏȦȜ ,� ,, ȏ ,,,. ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȦ 

ȖȗȕșȌȑȇȥȠȏȜ ȗȌȇȑȝȏȐ. 

ǩȕȎȋȚȜ

ǳȌșȇȔ

ǧȎȕș

ǩȕȋȕȗȕȋ

ǧȓȓȏȇȑ

,

,,

,,,

7. ǩ ȑȇȑȕȓ ȘȕȌȋȏȔȌȔȏȏ ² Ca�H 32 �  ȏȒȏ Ca �32 �  ² ȘȕȋȌȗȍȏșȘȦ ȈȕȒȣȟȌ țȕȘțȕȗȇ" 2 4 2 3 4 2

ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

8. ǸȇȓȕȗȕȋȔȇȦ �ȤȒȌȓȌȔșȇȗȔȇȦ� ȘȌȗȇ ȉȘșȗȌȞȇȌșȘȦ ȊȒȇȉȔȢȓ ȕȈȗȇȎȕȓ ȉ ȑȗȚȖȔȢȜ 

ȖȕȋȎȌȓȔȢȜ ȓȌȘșȕȗȕȍȋȌȔȏȦȜ� ȎȇȒȌȊȇȥȠȏȜ ȉ ȊȒȚȈȕȑȏȜ ȘȒȕȦȜ ȎȌȓȒȏ. ǫȕȈȢȞȇ 

ȘȌȗȢ ȏȎ ȤșȏȜ ȓȌȘșȕȗȕȍȋȌȔȏȐ șȗȌȈȚȌș ȎȔȇȞȏșȌȒȣȔȢȜ țȏȔȇȔȘȕȉȢȜ ȘȗȌȋȘșȉ. 

Ǳȇȑ ȓȕȍȔȕ ȏȎȉȒȌȞȣ ȘȌȗȚ ȏȎ ȊȒȚȈȕȑȏȜ ȖȕȋȎȌȓȔȢȜ ȘȒȕȧȉ Ș ȓȌȔȣȟȏȓȏ 

țȏȔȇȔȘȕȉȢȓȏ Ȏȇșȗȇșȇȓȏ"

Заключение Обобщающие задания

ǧ Ȏ ȕ ș 
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�. Ƕȗȏ ȏȘȖȕȒȣȎȕȉȇȔȏȏ ȔȌțșȌȖȗȕȋȚȑșȕȉ ȗȇȎȒȏȞȔȢȌ ȘȕȌȋȏȔȌȔȏȦ ȘȌȗȢ� ȉȜȕȋȦȠȏȌ ȉ 

ȏȜ ȘȕȘșȇȉ� ȘșȇȔȕȉȦșȘȦ ȖȗȏȞȏȔȕȐ ȎȇȊȗȦȎȔȌȔȏȦ  ȉȕȎȋȚȜȇ� ȖȕȞȉȢ ȏ ȉȕȋȕȧȓȕȉ. 

,. Ǳȇȑȏȓ ȕȈȗȇȎȕȓ Ȥșȏ ȘȕȌȋȏȔȌȔȏȦ ȎȇȊȗȦȎȔȦȥș ȕȑȗȚȍȇȥȠȚȥ ȘȗȌȋȚ" ǱȇȑȏȌ 

ȗȌȇȑȝȏȏ ȖȗȕȏȘȜȕȋȦș Ȗȗȏ Ȥșȕȓ"      

,,.  Ǳȇȑ ȓȕȍȔȕ ȗȌȟȏșȣ ȤșȚ ȖȗȕȈȒȌȓȚ Ș ȖȕȓȕȠȣȥ ȊȇȟȧȔȕȐ ȏȎȉȌȘșȏ"

1�. ǩ ȖȗȕȝȌȘȘȌ ȖȕȒȚȞȌȔȏȦ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ ȑȕȔșȇȑșȔȢȓ ȘȖȕȘȕȈȕȓ�

a. ǱȇȑȏȌ ȖȗȕȝȌȘȘȢ ȖȗȕȏȘȜȕȋȦș Ȕȇ , Șșȇȋȏȏ"

E. ǱȇȑȏȌ ȖȗȕȝȌȘȘȢ ȖȗȕȏȘȜȕȋȦș Ȕȇ ,, Șșȇȋȏȏ"

F. ǱȇȑȏȌ ȖȗȕȝȌȘȘȢ ȖȗȕȏȘȜȕȋȦș Ȕȇ ,,, Șșȇȋȏȏ"

11. Ǳȇȑȏȓȏ ȘȜȕȋȔȢȓȏ ȏ ȕșȒȏȞȏșȌȒȣȔȢȓȏ ȘȉȕȐȘșȉȇȓȏ ȕȈȒȇȋȇȥș ȇȒȓȇȎ ȏ Ȋȗȇțȏș"

12. Ƕȗȏ ȑȗȚȊȕȉȕȗȕșȌ ȚȊȒȌȗȕȋȇ ȉ ȖȗȏȗȕȋȌ  ȚȊȒȌȗȕȋȘȕȋȌȗȍȇȠȏȌ ȉȌȠȌȘșȉȇ 

ȖȕȘșȕȦȔȔȕ ȖȌȗȌȓȌȠȇȥșȘȦ ȓȌȍȋȚ ȍȏȉȢȓ ȏ ȔȌȍȏȉȢȓ ȓȏȗȕȓ.

,. ǩ ȜȕȋȌ ȑȇȑȏȜ ȖȗȕȝȌȘȘȕȉ ȚȊȒȌȗȕȋȘȕȋȌȗȍȇȠȏȌ ȘȕȌȋȏȔȌȔȏȦ ȖȌȗȌȜȕȋȦș ȏȎ 

ȍȏȉȕȐ ȘȗȌȋȢ ȉ ȔȌȍȏȉȚȥ ȘȗȌȋȚ"

,,. ǩ ȜȕȋȌ ȑȇȑȏȜ ȖȗȕȝȌȘȘȕȉ ȚȊȒȌȗȕȋȘȕȋȌȗȍȇȠȏȌ ȘȕȌȋȏȔȌȔȏȦ ȖȌȗȌȜȕȋȦș ȏȎ 

ȔȌȍȏȉȕȐ ȘȗȌȋȢ ȉ ȍȏȉȚȥ ȘȗȌȋȚ"

13. ǷȇȘșȌȔȏȌ ȖȕȓȌȠȇȥș Ȕȇ ȔȌȑȕșȕȗȕȌ ȉȗȌȓȦ ȉ ȘșȌȑȒȦȔȔȢȐ ȘȕȘȚȋ. ǯȎȓȌȔȏșȘȦ 

Ȓȏ Șȕ ȉȗȌȓȌȔȌȓ ȋȇȉȒȌȔȏȌ ȉ ȘȕȘȚȋȌ" ǶȕȦȘȔȏșȌ ȘȉȕȐ ȕșȉȌș� ȏȘȖȕȒȣȎȚȦ 

ȚȗȇȉȔȌȔȏȌ ȖȗȕșȌȑȇȥȠȌȐ ȗȌȇȑȝȏȏ.

14. ǶȗȏȉȌȋȧȔ Ȋȗȇțȏȑ ȎȇȉȏȘȏȓȕȘșȏ ȞȏȘȒȇ ȓȕȒȌȐ )HCO � ȕȈȗȇȎȚȥȠȌȊȕȘȦ Ȗȗȏ 3

ȗȌȇȑȝȏȏ  ȉȎȇȏȓȕȋȌȐȘșȉȏȦ ȍȌȒȌȎȇ Ș ȜȒȕȗȕȓ� ȕș ȞȏȘȒȇ ȓȕȒȌȐ ȏȎȗȇȘȜȕȋȕȉȇȔȔȕȊȕ 

ȜȒȕȗȇ.

a. ǴȇȐȋȏșȌ Ȝ.

E. ǴȇȐȋȏșȌ \.

Ș. ǸȑȕȒȣȑȕ ȓȕȒȌȐ )eCO  ȈȢȒȕ 3

ȖȕȒȚȞȌȔȕ"

0,75  \ 2 3 

CO , ȓȕȒȣ2

)e
C

O
, ȓ

ȕ
Ȓ
ȣ

3

[

1



ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦ

ǵȗȊȇȔȏȎȓ ȞȌȒȕȉȌȑȇ ȦȉȒȦȌșȘȦ 

ȘȒȕȍȔȕȐ ȘȏȘșȌȓȕȐ, ȘȕȘșȕȦȠȌȐ ȉ 

ȕȘȔȕȉȔȕȓ ȏȎ ȉȕȋȢ ȏ ȕȗȊȇȔȏȞȌȘȑȏȜ 

ȉȌȠȌȘșȉ. ǨȌȒȑȏ, ȍȏȗȢ ȏ ȚȊȒȌȉȕȋȢ – 

Ȥșȕ ȕȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ, 

ȏȊȗȇȥȠȏȌ ȑȒȥȞȌȉȚȥ ȗȕȒȣ ȉ 

țȕȗȓȏȗȕȉȇȔȏȏ ȏ ȍȏȎȔȌȋȌȦșȌȒȣȔȕȘșȏ 

ȔȇȟȌȊȕ ȕȗȊȇȔȏȎȓȇ. ǵȗȊȇȔȏȞȌȘȑȏȌ 

ȉȌȠȌȘșȉȇ ȚȞȇȘșȉȚȥș ȉ ȖȗȕȝȌȘȘȇȜ, 

ȖȗȕșȌȑȇȥȠȏȜ ȉ ȑȒȌșȑȇȜ, ȕȈȌȘȖȌȞȏȉȇȦ 

ȤȔȌȗȊȌșȏȞȌȘȑȏȐ ȕȈȓȌȔ ȏ 

ȔȕȗȓȇȒȣȔȕȌ ȗȇȎȉȏșȏȌ ȕȗȊȇȔȏȎȓȇ.

1. ǩ ȑȇȑȏȜ ȌȠȧ ȕȈȒȇȘșȦȜ ȏȘȖȕȒȣȎȚȥșȘȦ 

ȕȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ"

2. ǱȇȑȏȌ țȚȔȑȝȏȏ ȉȢȖȕȒȔȦȥș ȕȗȊȇȔȏȞȌȘȑȏȌ 

ȉȌȠȌȘșȉȇ ȉ ȕȗȊȇȔȏȎȓȌ ȞȌȒȕȉȌȑȇ"

3. Ǳȇȑ ȉȢ ȘȞȏșȇȌșȌ, ȑȇȑȏȌ ȖȗȌȋȓȌșȢ ȉ ȉȇȟȌȓ 

ȋȕȓȌ ȏȎȊȕșȕȉȒȌȔȢ ȏȎ ȓȇșȌȗȏȇȒȕȉ Ȕȇ ȕȘȔȕȉȌ 

ȕȗȊȇȔȏȞȌȘȑȏȜ ȉȌȠȌȘșȉ"

4. Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ, ȖȕȞȌȓȚ ȕȗȊȇȔȏȞȌȘȑȏȌ  

ȉȌȠȌȘșȉȇ ȖȕȒȚȞȏȒȏ șȇȑȕȌ ȟȏȗȕȑȕȌ 

ȖȗȏȓȌȔȌȔȏȌ"  

5. ǴȌ ȈȚȋȣ ȕȗȊȇȔȏȞȌȘȑȏȜ ȉȌȠȌȘșȉ, ȑȇȑ ȏȎȓȌȔȏȒȇȘȣ 

ȈȢ Ȕȇȟȇ ȖȕȉȘȌȋȔȌȉȔȇȦ ȍȏȎȔȣ"

Ǵȇȟȇ ȖȏȠȇ, ȘȗȌȋȘșȉȇ ȊȏȊȏȌȔȢ, Ȕȇȟȇ ȕȋȌȍȋȇ – ȉȘȧ Ȥșȕ șȌȘȔȕ ȘȉȦȎȇȔȕ  Ș 

ȕȗȊȇȔȏȞȌȘȑȏȓȏ ȉȌȠȌȘșȉȇȓȏ. ǳȔȕȊȕȌ ȏȎ șȕȊȕ, ȞȌȓ ȓȢ ȖȕȒȣȎȚȌȓȘȦ ȉ  

ȖȕȉȘȌȋȔȌȉȔȕȐ ȍȏȎȔȏ� ȖȒȇȘșȏȑȕȉȇȦ ȖȕȘȚȋȇ, ȖȗȕȋȚȑșȢ ȖȏșȇȔȏȦ, ȒȌȑȇȗȘșȉȇ, 

ȖȇȗțȥȓȌȗȏȦ, ȑȗȇȘȑȏ, ȓȕȥȠȏȌ ȘȗȌȋȘșȉȇ ȏ ș.ȋ. – ȖȗȕȏȎȉȕȋȏșȘȦ ȏȎ 

ȕȗȊȇȔȏȞȌȘȑȏȜ ȘȕȌȋȏȔȌȔȏȐ. ǨȕȒȣȟȏȔȘșȉȕ ȉȌȠȌȘșȉ, ȑȕșȕȗȢȌ 

ȏȘȖȕȒȣȎȚȥșȘȦ ȋȒȦ ȖȗȏȉȌȋȌȔȏȦ ȉ ȋȉȏȍȌȔȏȌ ȇȉșȕȓȕȈȏȒȌȐ, ȋȒȦ ȕșȕȖȒȌȔȏȦ 

ȋȕȓȕȉ ȏȒȏ  ȉȢȗȇȈȕșȑȏ ȤȒȌȑșȗȕȤȔȌȗȊȏȏ, șȇȑȍȌ ȦȉȒȦȥșȘȦ ȕȗȊȇȔȏȞȌȘȑȏȓȏ 

ȉȌȠȌȘșȉȇȓȏ.
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• ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦ, ȘȕȘșȕȦȠȏȌ ȏȎ ȋȉȚȜ ȤȒȌȓȌȔșȕȉ – ȚȊȒȌȗȕȋȇ ȏ ȉȕȋȕȗȕȋȇ, – ȔȇȎȢȉȇȥșȘȦ 

ȚȊȒȌȉȕȋȕȗȕȋȇȓȏ

• ǩ ȗȌȎȚȒȣșȇșȌ țȗȇȑȝȏȕȔȔȕȐ ȋȏȘșȏȒȒȦȝȏȏ ȔȌțșȏ ȖȕȒȚȞȇȥș ȗȇȎȒȏȞȔȢȌ ȖȗȕȋȚȑșȢ (ȗȇțȏȔȏȗȕȉȇȔȔȢȐ 

ȊȇȎ, ȈȌȔȎȏȔ, Ȕȇțșȇ, ȑȌȗȕȘȏȔ, ȋȏȎȌȒȣȔȕȌ șȕȖȒȏȉȕ, ȓȇȎȚș, ȘȓȇȎȕȞȔȢȌ ȓȇȘȒȇ, ȈȏșȚȓ)

• Ǹ ȚȉȌȒȏȞȌȔȏȌȓ ȞȏȘȒȇ ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ ȉ ȓȕȒȌȑȚȒȇȜ ȉȌȠȌȘșȉ, ȉȜȕȋȦȠȏȜ ȉ ȘȕȘșȇȉ ȔȌțșȦȔȢȜ 

țȗȇȑȝȏȐ, șȌȓȖȌȗȇșȚȗȇ ȑȏȖȌȔȏȦ țȗȇȑȝȏȐ ȖȕȉȢȟȇȌșȘȦ,  ȇ șȌȑȚȞȌȘșȣ, ȒȌșȚȞȌȘșȣ ȏ ȊȕȗȥȞȌȘșȣ 

ȘȔȏȍȇȥșȘȦ

• Ƕȗȏ ȉșȕȗȏȞȔȕȐ ȖȌȗȌȗȇȈȕșȑȌ ȔȌțșȏ ȉȢȜȕȋ ȈȌȔȎȏȔȇ ȚȉȌȒȏȞȏȉȇȌșȘȦ Ȏȇ ȘȞȧș ȖȗȕȝȌȘȘȇ ȑȗȌȑȏȔȊȇ – 

ȗȇȘȠȌȖȒȌȔȏȦ ȓȕȒȌȑȚȒ ȚȊȒȌȉȕȋȕȗȕȋȕȉ, ȉȜȕȋȦȠȏȜ ȉ ȘȕȘșȇȉ ȔȌțșȌȖȗȕȋȚȑșȕȉ, Ȕȇ ȓȕȒȌȑȚȒȢ ȓȌȔȣȟȌȊȕ 

ȗȇȎȓȌȗȇ

• ǶȕȒȏȓȌȗȢ ȕȈȗȇȎȚȥșȘȦ ȉ ȗȌȎȚȒȣșȇșȌ ȗȌȇȑȝȏȏ ȖȕȒȏȓȌȗȏȎȇȝȏȏ – ȓȔȕȊȕȑȗȇșȔȕȊȕ ȘȕȌȋȏȔȌȔȏȦ ȋȗȚȊ Ș 

ȋȗȚȊȕȓ ȓȕȒȌȑȚȒ (ȔȇȖȗȏȓȌȗ, ȤșȏȒȌȔȇ ȏ ȖȗȕȖȏȒȌȔȇ) ȉ ȓȇȑȗȕȓȕȒȌȑȚȒȢ (ȘȕȕșȉȌșȘșȉȌȔȔȕ ȖȕȒȏȤșȏȒȌȔȇ 

ȏ ȖȕȒȏȖȗȕȖȏȒȌȔȇ) 

• ǵȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ, ȕȈȗȇȎȚȥȠȏȌȘȦ ȖȚșȧȓ ȎȇȓȌȠȌȔȏȦ ȇșȕȓȕȉ ȉȕȋȕȗȕȋȇ ȉ ȓȕȒȌȑȚȒȇȜ 

ȚȊȒȌȉȕȋȕȗȕȋȕȉ  Ȕȇ țȚȔȑȝȏȕȔȇȒȣȔȢȌ ȊȗȚȖȖȢ, ȔȇȎȢȉȇȥșȘȦ ȕȗȊȇȔȏȞȌȘȑȏȓȏ ȉȌȠȌȘșȉȇȓȏ Ș 

țȚȔȑȝȏȕȔȇȒȣȔȢȓȏ ȊȗȚȖȖȇȓȏ (ȔȇȖȗȏȓȌȗ, ȘȖȏȗșȢ, ȑȇȗȈȕȔȕȉȢȌ ȑȏȘȒȕșȢ)

ǯȎ ȗȇȎȋȌȒȇ ȉȢ ȚȎȔȇȌșȌ
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7.1  ǻȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ 

ȖȕȒȚȞȌȔȔȚȥ ȕș ȖȗȏȗȕȋȢ ȏ ȔȇȑȕȖȒȌȔȔȚȥ Ȏȇ ȘșȕȒȌșȏȦ ȤȔȌȗȊȏȥ. 
ǲȥȋȏ, ȏȘȖȕȒȣȎȚȦ ȤșȚ ȤȔȌȗȊȏȥ, ȕȈȕȊȗȌȉȇȥș Șȉȕȏ ȋȕȓȇ, ȖȗȏȉȕȋȦș ȉ 
ȋȉȏȍȌȔȏȌ șȗȇȔȘȖȕȗșȔȢȌ ȘȗȌȋȘșȉȇ ȏ ȗȇȎȉȏȉȇȥș ȖȗȕȓȢȟȒȌȔȔȕȘșȣ.

ǸȌȊȕȋȔȦ ȤȔȌȗȊȏȦ, ȖȕȒȚȞȇȌȓȇȦ ȕș țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ, ȉȕ ȓȔȕȊȕ 
ȗȇȎ ȖȗȌȉȢȟȇȌș ȤȔȌȗȊȏȥ, ȖȕȒȚȞȇȌȓȚȥ ȏȎ ȋȗȚȊȏȜ ȏȘșȕȞȔȏȑȕȉ.

•  ǱȇȑȏȌ ȉȏȋȢ șȕȖȒȏȉȇ ȕșȔȕȘȦșȘȦ ȑ țȕȘȘȏȒȣȔȕȓȚ șȕȖȒȏȉȚ"

•  Ǳȇȑ ȕȔȏ ȕȈȗȇȎȕȉȇȒȏȘȣ"

•  ǫȒȦ ȑȇȑȏȜ ȏȔȢȜ ȝȌȒȌȐ ȏȘȖȕȒȣȎȚȥșȘȦ Ȥșȏ ȉȏȋȢ șȕȖȒȏȉȇ"

•  Ǿșȕ ȉȢ ȎȔȇȌșȌ ȕ ȖȌȗȌȗȇȈȕșȑȌ ȔȌțșȏ"

7ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦǾȇȘșȣ ,,

țȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ, 
ȔȌțșȣ, ȖȗȏȗȕȋȔȢȐ ȊȇȎ, 
ȑȇȓȌȔȔȢȐ ȚȊȕȒȣ, 
ȔȌȉȕȎȕȈȔȕȉȒȦȌȓȢȌ 

ȖȗȏȗȕȋȔȢȐ ȊȇȎ ȔȌțșȣ ȑȇȓȌȔȔȢȐ ȚȊȕȒȣ

ǯȎ ȚȞȌȈȔȏȑȇ “Ƕȗȏȗȕȋȇ” Ȏȇ 6 ȑȒȇȘȘ ȉȢ ȚȎȔȇȒȏ, Ȟșȕ ȑ țȕȘȘȏȒȣȔȕȓȚ 

șȕȖȒȏȉȚ ȕșȔȕȘȦșȘȦ ȖȗȏȗȕȋȔȢȐ ȊȇȎ, ȔȌțșȣ ȏ ȑȇȓȌȔȔȢȐ ȚȊȕȒȣ.

ǻȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ ȘțȕȗȓȏȗȕȉȇȒȕȘȣ ȏȎ ȕȘșȇȔȑȕȉ ȗȇȘșȌȔȏȐ ȏ 

ȍȏȉȕșȔȢȜ, ȍȏȉȟȏȜ ȓȏȒȒȏȕȔȢ ȒȌș ȔȇȎȇȋ. Ǳ ȖȗȏȓȌȗȚ, ȔȌțșȣ 

ȕȈȗȇȎȕȉȇȒȇȘȣ ȏȎ ȕȘșȇșȑȕȉ ȕșȓȌȗȟȏȜ ȗȇȘșȌȔȏȐ ȏ ȍȏȉȕșȔȢȜ, 

ȖȗȌȏȓȚȠȌȘșȉȌȔȔȕ ȏȎ ȓȏȑȗȕȕȗȊȇȔȏȎȓȕȉ ȏ ȓȕȗȘȑȕȊȕ ȖȒȇȔȑșȕȔȇ.

Ȅșȏ ȕȘșȇșȑȏ ȕȖȚȘȑȇȒȏȘȣ Ȕȇ ȋȔȕ ȕȑȌȇȔȕȉ ȏ, ȖȕȑȗȢȉȇȦȘȣ Șȕ 

ȉȗȌȓȌȔȌȓ ȘȒȕȦȓȏ ȖȌȘȑȇ ȏ ȏȒȇ, Ȏȇ ȓȏȒȒȏȕȔȢ ȒȌș ȖȕȘșȌȖȌȔȔȕ 

ȖȗȌȉȗȇȠȇȒȏȘȣ ȉ ȔȌțșȣ. ǾȇȘșȕ ȉȓȌȘșȌ Ș ȔȌțșȣȥ ȉȘșȗȌȞȇȌșȘȦ ȏ 

ȖȗȏȗȕȋȔȢȐ ȊȇȎ. ǬȊȕ ȕȈȗȇȎȕȉȇȔȏȌ ȘȜȕȋȔȕ Ș ȖȗȕȝȌȘȘȕȓ 

ȕȈȗȇȎȕȉȇȔȏȦ ȔȌțșȏ. ǹȇȑ, ȘȕȌȋȏȔȌȔȏȦ, ȉȜȕȋȦȠȏȌ ȉ ȘȕȘșȇȉ ȔȌțșȏ, 

ȉ ȚȘȒȕȉȏȦȜ ȉȢȘȕȑȏȜ șȌȓȖȌȗȇșȚȗ ȏ ȋȇȉȒȌȔȏȦ ȗȇȎȒȇȊȇȒȏȘȣ, 

ȕȈȗȇȎȚȦ ȖȗȏȗȕȋȔȢȐ ȊȇȎ.

ǺȊȕȒȣ – Ȥșȕ ȗȌȎȚȒȣșȇș ȗȇȎȒȕȍȌȔȏȦ ȕȘșȇșȑȕȉ ȋȗȌȉȔȏȜ ȗȇȘșȌȔȏȐ, 

ȖȗȕȏȎȗȇȘșȇȉȟȏȜ Ȕȇ ȈȕȒȕșȏȘșȕȐ ȓȌȘșȔȕȘșȏ. Ȅșȏ ȕȘșȇșȑȏ, ȔȇȜȕȋȦȘȣ 

Ȗȕȋ ȘȒȕȌȓ ȕȘȇȋȕȞȔȢȜ Ȗȕȗȕȋ, ȉ șȌȞȌȔȏȌ ȓȏȒȒȏȕȔȕȉ ȒȌș Ȗȕȋ 

ȉȕȎȋȌȐȘșȉȏȌȓ ȋȇȉȒȌȔȏȦ ȏ șȌȓȖȌȗȇșȚȗȢ ȖȗȌȉȗȇȠȇȒȏȘȣ ȉ ȚȊȕȒȣ.  

ǵȈȗȇȎȕȉȇȔȏȌ ȔȌțșȏ – ȑȗȇȐȔȌ ȓȌȋȒȌȔȔȢȐ ȖȗȕȝȌȘȘ, șȕȊȋȇ ȑȇȑ 

Ȓȥȋȏ ȏȘȖȕȒȣȎȚȥș ȔȌțșȣ ȊȕȗȇȎȋȕ ȈȢȘșȗȌȌ, ȞȌȓ ȕȔȇ ȕȈȗȇȎȚȌșȘȦ. 

ǶȗȏȓȌȗȔȕ  ȖȕȒȕȉȏȔȇ ȏȘȖȕȒȣȎȚȌȓȕȐ ȔȌțșȏ ȗȇȘȜȕȋȚȌșȘȦ Ȕȇ 

ȖȕșȗȌȈȔȕȘșȏ șȗȇȔȘȖȕȗșȇ. ǫȉȏȍȌȔȏȌ ȇȉșȕȓȕȈȏȒȌȐ, ȊȗȚȎȕȉȢȜ 

ȓȇȟȏȔ, ȘȇȓȕȒȧșȕȉ, ȘȚȋȕȉ ȕȘȚȠȌȘșȉȒȦȌșȘȦ Ȏȇ ȘȞȧș șȕȖȒȏȉȇ, 

ȖȕȒȚȞȇȌȓȕȊȕ ȉ ȕȘȔȕȉȔȕȓ ȏȎ ȔȌțșȏ. ǾȇȘșȣ ȔȌțșȌȖȗȕȋȚȑșȕȉ 

ȉȢȖȕȒȔȦȌș ȗȕȒȣ ȏȘșȕȞȔȏȑȇ șȌȖȒȇ Ȕȇ ȎȇȉȕȋȇȜ ȏ ȉ ȍȏȒȢȜ ȋȕȓȇȜ. 

Ǵȇ șȌȖȒȕ- ȏ ȤȒȌȑșȗȕȘșȇȔȝȏȦȜ șȌȖȒȕ, ȖȕȒȚȞȇȌȓȕȌ Ȗȗȏ ȘȍȏȊȇȔȏȏ 

ȔȌțșȌȖȗȕȋȚȑșȕȉ, ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȖȗȌȉȗȇȠȌȔȏȦ ȉȕȋȢ ȉ Ȗȇȗ. ǫȗȚȊȇȦ ȏȜ ȞȇȘșȣ ȖȗȏȓȌȔȦȌșȘȦ ȉ 

ȖȗȕȏȎȉȕȋȘșȉȌ ȗȇȎȒȏȞȔȕȐ ȖȗȕȋȚȑȝȏȏ – ȖȒȇȘșȏȑȇ, ȟȇȓȖȚȔȌȐ, ȑȗȇȘȕȑ, șȑȇȔȌȐ, ȓȕȥȠȏȜ ȘȗȌȋȘșȉ, 

ȒȌȑȇȗȘșȉȌȔȔȢȜ ȖȗȌȖȇȗȇșȕȉ ȏ ș.ȋ. ǳȔȕȊȏȌ ȖȗȌȋȓȌșȢ, ȑȕșȕȗȢȓȏ ȓȢ ȖȕȒȣȎȚȌȓȘȦ ȌȍȌȋȔȌȉȔȕ, 

ȏȎȊȕșȕȉȒȌȔȢ ȏȎ ȖȗȕȋȚȑșȕȉ ȖȌȗȌȗȇȈȕșȑȏ ȔȌțșȏ. ǺȞȏșȢȉȇȦ șȌȓȖȢ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȔȌțșȏ,  ȔȌȋȇȒȧȑ șȕș 

ȋȌȔȣ, ȑȕȊȋȇ Ȍȧ ȎȇȖȇȘȢ ȖȕȒȔȕȘșȣȥ ȏȘșȕȠȇșȘȦ. ǩȕș ȖȕȞȌȓȚ ȔȌțșȣ ȕșȔȕȘȏșȘȦ ȑ ȔȌȉȕȎȕȈȔȕȉȒȦȌȓȢȓ 

ȗȌȘȚȗȘȇȓ. ǴȌțșȣ ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ ȘȓȌȘȣ ȘȕșȌȔ ȗȇȎȒȏȞȔȢȜ ȘȕȌȋȏȔȌȔȏȐ. Ȅșȏ ȘȕȌȋȏȔȌȔȏȦ 

ȘȕȋȌȗȍȇș ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ ȚȊȒȌȗȕȋ ȏ ȉȕȋȕȗȕȋ ȏ ȔȇȎȢȉȇȥșȘȦ ȕȗȊȇȔȏȞȌȘȑȏȓȏ ȘȕȌȋȏȔȌȔȏȦȓȏ. ǯȎ 

ȏȎȉȌȘșȔȢȜ Ȕȇȓ ȉȌȠȌȘșȉ ȑ ȕȗȊȇȔȏȞȌȘȑȏȓ ȘȕȌȋȏȔȌȔȏȦȓ ȕșȔȕȘȦșȘȦ ȓȌșȇȔ (CH ), ȤșȏȒȕȉȢȐ ȘȖȏȗș 4

(C H OH), ȇȝȌșȕȔ (C H O), ȊȒȥȑȕȎȇ (C H O ), ȚȊȒȌȉȕȋȢ, ȈȌȒȑȏ, ȍȏȗȢ ȏ ș.ȋ. ǵȈȒȇȘșȣ ȔȇȚȑȏ, ȏȎȚȞȇȥȠȇȦ 2 5 3 6 6 12 6

ȕȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦ, ȔȇȎȢȉȇȌșȘȦ ȕȗȊȇȔȏȞȌȘȑȕȐ ȜȏȓȏȌȐ. 

ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦ, ȘȕȘșȕȦȠȏȌ ȏȎ ȤȒȌȓȌȔșȕȉ ȚȊȒȌȗȕȋȇ ȏ ȉȕȋȕȗȕȋȇ, ȔȇȎȢȉȇȥșȘȦ 

ȚȊȒȌȉȕȋȕȗȕȋȇȓȏ. ǩ ȔȌțșȏ ȘȕȋȌȗȍȇșȘȦ ȚȊȒȌȉȕȋȕȗȕȋȢ ȗȇȎȒȏȞȔȕȊȕ ȘȕȘșȇȉȇ (Ș ȞȏȘȒȕȓ ȇșȕȓȕȉ 

ȚȊȒȌȗȕȋȇ ȉ ȓȕȒȌȑȚȒȌ ȕș 1 ȋȕ 70) ȏ ȘșȗȕȌȔȏȦ.

ǵȘșȇȔȑȏ ȗȇȘșȌȔȏȐ ȏ ȍȏȉȕșȔȢȜ, ȍȏȉȟȏȜ ȓȏȒȒȏȕȔȢ ȒȌș ȔȇȎȇȋ,  ȘȌȊȕȋȔȦ ȕȈȌȘȖȌȞȏȉȇȥș ȤȔȌȗȊȏȌȐ ȍȏȎȔȣ 

ȘȕȉȗȌȓȌȔȔȢȜ ȒȥȋȌȐ. ǻȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ, ȘțȕȗȓȏȗȕȉȇȉȟȌȌȘȦ ȉ ȊȒȚȈȕȑȏȜ ȘȒȕȦȜ ǮȌȓȒȏ, ȘȕȜȗȇȔȦȌș   

ǴȌțșȣ

ǶȗȏȗȕȋȔȢȐ 
ȊȇȎ                           

ǩǵǮǵǨǴǵǩǲȆǬǳǧȆ 
ȄǴǬǷǪǯȆ

9%

ȆǫǬǷǴǧȆ ȄǴǬǷǪǯȆ

6%

ǺǪǵǲȃ

24%

ǶǷǯǷǵǫǴȂǰ ǪǧǮ

23%

ǴǬǻǹȃ

38%

ȑȕȒȈȇ

ȔȌțșȣ

șȌȗȓȕȓȌșȗ
ȉȢȉȕȋ ȉȕȋȢ

ȉȉȕȋ 

ȉȕȋȢ

ȜȕȒȕȋȏȒȣȔȏȑ

Ǳȇȑȏȓȏ ȘȉȕȐȘșȉȇȓȏ ȕȈȒȇȋȇȥș ȖȗȕȋȚȑșȢ� ȖȕȒȚȞȌȔȔȢȌ ȏȎ ȔȌțșȏ"

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǸȕȈȌȗȏșȌ ȖȗȏȈȕȗ, ȑȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ.

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȖȗȏȈȕȗ ȋȒȦ ȋȏȘșȏȒȒȦȝȏȏ (ȑȗȚȊȒȕȋȕȔȔȇȦ ȑȕȒȈȇ, țȗȇȑȝȏȕȔȔȇȦ ȑȕȒȕȔȑȇ, 

șȌȗȓȕȓȌșȗ, ȜȕȒȕȋȏȒȣȔȏȑ, ȇȒȒȕȔȍ), ȘȖȏȗșȕȉȑȇ, ȟșȇșȏȉȢ, ȜȏȓȏȞȌȘȑȏȌ ȘșȇȑȇȔȢ, ȓȌȔȎȚȗȑȇ, ȞȇȘȕȉȢȌ 

ȘșȧȑȒȇ, ȔȌțșȣ.

ǵȈȘȚȋȏșȌ�

1. ǱȏȖȌȒȇ Ȓȏ ȔȌțșȣ Ȗȗȏ ȖȕȘșȕȦȔȔȕȐ 

șȌȓȖȌȗȇșȚȗȌ" ǶȕȞȌȓȚ șȇȑ"

2. ǩ ȑȇȑȕȓ șȌȓȖȌȗȇșȚȗȔȕȓ ȏȔșȌȗȉȇȒȌ ȕȈȡȧȓ 

ȖȕȒȚȞȌȔȔȕȊȕ  ȖȗȕȋȚȑșȇ ȈȢȒ ȈȕȒȣȟȌ� ȞȌȓ Ț 

ȑȇȍȋȕȊȕ ȏȎ ȕȘșȇȒȣȔȢȜ ȖȗȕȋȚȑșȕȉ"

3. Ǿșȕ ȉȢ ȎȇȓȌșȏȒȏ Ȗȗȏ ȘȗȇȉȔȌȔȏȏ șȌȑȚȞȌȘșȏ 

ȖȗȕȋȚȑșȕȉ"

4. ǱȇȑȕȐ ȏȎ ȖȗȕȋȚȑșȕȉ ȈȕȒȌȌ ȒȌșȚȞ"

5. Ǳ ȑȇȑȕȓȚ ȉȢȉȕȋȚ ȉȢ ȖȗȏȟȒȏ Ȗȗȏ 

ȘȗȇȉȔȌȔȏȏ ȊȕȗȥȞȌȘșȏ ȖȗȕȋȚȑșȕȉ"

ǿȇȊ 2. ǺȘșȇȔȕȉȏșȌ Ȗȕȋ ȇȒȒȕȔȍȌȓ ȘșȇȑȇȔ ȕȈȡȧȓȕȓ 100 ȓȒ. ǴȇȒȌȐșȌ ȉ ȑȗȚȊȒȕȋȕȔȔȚȥ ȑȕȒȈȚ 200 ȓȒ 

ȔȌțșȏ ȏ ȔȇȞȔȏșȌ ȔȇȊȗȌȉȇȔȏȌ. ǱȕȊȋȇ șȌȓȖȌȗȇșȚȗȇ ȋȕȘșȏȊȔȌș 100�C, ȎȇȓȌȔȏșȌ ȘșȇȑȇȔ Ȕȇ ȔȕȉȢȐ.

ǿȇȊ 3. ǶȕȘȒȌȋȕȉȇșȌȒȣȔȕ ȎȇȓȌȔȦȐșȌ ȘșȇȑȇȔȢ Ȗȗȏ 150�C ȏ 200�C.

ǿȇȊ 4. Ƕȗȏ 300�C ȖȗȌȑȗȇșȏșȌ ȔȇȊȗȌȉȇȔȏȌ.

ǿȇȊ 5. ǯȎȓȌȗȣșȌ Ș ȖȕȓȕȠȣȥ ȓȌȔȎȚȗȑȏ ȕȈȡȧȓ ȍȏȋȑȕȘșȏ ȉ ȑȇȍȋȕȓ ȏȎ ȞȌșȢȗȧȜ ȜȏȓȏȞȌȘȑȏȜ ȘșȇȑȇȔȕȉ. 

ǵȈȗȇșȏșȌ ȉȔȏȓȇȔȏȌ Ȕȇ șȌȑȚȞȌȘșȣ ȍȏȋȑȕȘșȌȐ.

ǿȇȊ 6.  ǵșȈȌȗȏșȌ ȗȇȉȔȢȌ ȑȕȒȏȞȌȘșȉȇ ȑȇȍȋȕȊȕ ȖȗȕȋȚȑșȇ (Ȗȕ ȕșȋȌȒȣȔȕȘșȏ) ȏ ȕȘșȕȗȕȍȔȕ ȏȜ ȖȕȋȕȍȊȏșȌ.

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǬȍȌȋȔȌȉȔȕ ȉȕ ȉȘȌȓ 
ȓȏȗȌ ȏȘȖȕȒȣȎȚȌșȘȦ 
ȈȕȒȌȌ 13 ȓȏȒȒȏȇȗȋȕȉ 
Ȓȏșȗȕȉ ȔȌțșȏ. 

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

Ƕȕ ȗȇȘȞȧșȇȓ ȤȑȘȖȌȗșȕȉ,                
Ȗȗȏ ȘȚȠȌȘșȉȚȥȠȏȜ șȌȓȖȇȜ 
ȋȕȈȢȞȏ ȔȌțșȏ Ȍȧ ȎȇȖȇȘȕȉ Ȝȉȇșȏș 
ȖȗȏȓȌȗȔȕ Ȕȇ 40 ȒȌș.

ȗȌȘȚȗȘȢ, țȗȇȑȝȏȕȔȔȇȦ 
ȋȏȘșȏȒȒȦȝȏȦ ȔȌțșȏ,  
țȗȇȑȝȏȕȔȔȇȦ ȑȕȒȕȔȔȇ, 
ȔȌțșȌȖȗȕȋȚȑșȢ
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7.1  ǻȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ 

ȖȕȒȚȞȌȔȔȚȥ ȕș ȖȗȏȗȕȋȢ ȏ ȔȇȑȕȖȒȌȔȔȚȥ Ȏȇ ȘșȕȒȌșȏȦ ȤȔȌȗȊȏȥ. 
ǲȥȋȏ, ȏȘȖȕȒȣȎȚȦ ȤșȚ ȤȔȌȗȊȏȥ, ȕȈȕȊȗȌȉȇȥș Șȉȕȏ ȋȕȓȇ, ȖȗȏȉȕȋȦș ȉ 
ȋȉȏȍȌȔȏȌ șȗȇȔȘȖȕȗșȔȢȌ ȘȗȌȋȘșȉȇ ȏ ȗȇȎȉȏȉȇȥș ȖȗȕȓȢȟȒȌȔȔȕȘșȣ.

ǸȌȊȕȋȔȦ ȤȔȌȗȊȏȦ, ȖȕȒȚȞȇȌȓȇȦ ȕș țȕȘȘȏȒȣȔȕȊȕ șȕȖȒȏȉȇ, ȉȕ ȓȔȕȊȕ 
ȗȇȎ ȖȗȌȉȢȟȇȌș ȤȔȌȗȊȏȥ, ȖȕȒȚȞȇȌȓȚȥ ȏȎ ȋȗȚȊȏȜ ȏȘșȕȞȔȏȑȕȉ.

•  ǱȇȑȏȌ ȉȏȋȢ șȕȖȒȏȉȇ ȕșȔȕȘȦșȘȦ ȑ țȕȘȘȏȒȣȔȕȓȚ șȕȖȒȏȉȚ"

•  Ǳȇȑ ȕȔȏ ȕȈȗȇȎȕȉȇȒȏȘȣ"

•  ǫȒȦ ȑȇȑȏȜ ȏȔȢȜ ȝȌȒȌȐ ȏȘȖȕȒȣȎȚȥșȘȦ Ȥșȏ ȉȏȋȢ șȕȖȒȏȉȇ"

•  Ǿșȕ ȉȢ ȎȔȇȌșȌ ȕ ȖȌȗȌȗȇȈȕșȑȌ ȔȌțșȏ"

7ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦǾȇȘșȣ ,,

țȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ, 
ȔȌțșȣ, ȖȗȏȗȕȋȔȢȐ ȊȇȎ, 
ȑȇȓȌȔȔȢȐ ȚȊȕȒȣ, 
ȔȌȉȕȎȕȈȔȕȉȒȦȌȓȢȌ 

ȖȗȏȗȕȋȔȢȐ ȊȇȎ ȔȌțșȣ ȑȇȓȌȔȔȢȐ ȚȊȕȒȣ

ǯȎ ȚȞȌȈȔȏȑȇ “Ƕȗȏȗȕȋȇ” Ȏȇ 6 ȑȒȇȘȘ ȉȢ ȚȎȔȇȒȏ, Ȟșȕ ȑ țȕȘȘȏȒȣȔȕȓȚ 

șȕȖȒȏȉȚ ȕșȔȕȘȦșȘȦ ȖȗȏȗȕȋȔȢȐ ȊȇȎ, ȔȌțșȣ ȏ ȑȇȓȌȔȔȢȐ ȚȊȕȒȣ.

ǻȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ ȘțȕȗȓȏȗȕȉȇȒȕȘȣ ȏȎ ȕȘșȇȔȑȕȉ ȗȇȘșȌȔȏȐ ȏ 

ȍȏȉȕșȔȢȜ, ȍȏȉȟȏȜ ȓȏȒȒȏȕȔȢ ȒȌș ȔȇȎȇȋ. Ǳ ȖȗȏȓȌȗȚ, ȔȌțșȣ 

ȕȈȗȇȎȕȉȇȒȇȘȣ ȏȎ ȕȘșȇșȑȕȉ ȕșȓȌȗȟȏȜ ȗȇȘșȌȔȏȐ ȏ ȍȏȉȕșȔȢȜ, 

ȖȗȌȏȓȚȠȌȘșȉȌȔȔȕ ȏȎ ȓȏȑȗȕȕȗȊȇȔȏȎȓȕȉ ȏ ȓȕȗȘȑȕȊȕ ȖȒȇȔȑșȕȔȇ.

Ȅșȏ ȕȘșȇșȑȏ ȕȖȚȘȑȇȒȏȘȣ Ȕȇ ȋȔȕ ȕȑȌȇȔȕȉ ȏ, ȖȕȑȗȢȉȇȦȘȣ Șȕ 

ȉȗȌȓȌȔȌȓ ȘȒȕȦȓȏ ȖȌȘȑȇ ȏ ȏȒȇ, Ȏȇ ȓȏȒȒȏȕȔȢ ȒȌș ȖȕȘșȌȖȌȔȔȕ 

ȖȗȌȉȗȇȠȇȒȏȘȣ ȉ ȔȌțșȣ. ǾȇȘșȕ ȉȓȌȘșȌ Ș ȔȌțșȣȥ ȉȘșȗȌȞȇȌșȘȦ ȏ 

ȖȗȏȗȕȋȔȢȐ ȊȇȎ. ǬȊȕ ȕȈȗȇȎȕȉȇȔȏȌ ȘȜȕȋȔȕ Ș ȖȗȕȝȌȘȘȕȓ 

ȕȈȗȇȎȕȉȇȔȏȦ ȔȌțșȏ. ǹȇȑ, ȘȕȌȋȏȔȌȔȏȦ, ȉȜȕȋȦȠȏȌ ȉ ȘȕȘșȇȉ ȔȌțșȏ, 

ȉ ȚȘȒȕȉȏȦȜ ȉȢȘȕȑȏȜ șȌȓȖȌȗȇșȚȗ ȏ ȋȇȉȒȌȔȏȦ ȗȇȎȒȇȊȇȒȏȘȣ, 

ȕȈȗȇȎȚȦ ȖȗȏȗȕȋȔȢȐ ȊȇȎ.

ǺȊȕȒȣ – Ȥșȕ ȗȌȎȚȒȣșȇș ȗȇȎȒȕȍȌȔȏȦ ȕȘșȇșȑȕȉ ȋȗȌȉȔȏȜ ȗȇȘșȌȔȏȐ, 

ȖȗȕȏȎȗȇȘșȇȉȟȏȜ Ȕȇ ȈȕȒȕșȏȘșȕȐ ȓȌȘșȔȕȘșȏ. Ȅșȏ ȕȘșȇșȑȏ, ȔȇȜȕȋȦȘȣ 

Ȗȕȋ ȘȒȕȌȓ ȕȘȇȋȕȞȔȢȜ Ȗȕȗȕȋ, ȉ șȌȞȌȔȏȌ ȓȏȒȒȏȕȔȕȉ ȒȌș Ȗȕȋ 

ȉȕȎȋȌȐȘșȉȏȌȓ ȋȇȉȒȌȔȏȦ ȏ șȌȓȖȌȗȇșȚȗȢ ȖȗȌȉȗȇȠȇȒȏȘȣ ȉ ȚȊȕȒȣ.  

ǵȈȗȇȎȕȉȇȔȏȌ ȔȌțșȏ – ȑȗȇȐȔȌ ȓȌȋȒȌȔȔȢȐ ȖȗȕȝȌȘȘ, șȕȊȋȇ ȑȇȑ 

Ȓȥȋȏ ȏȘȖȕȒȣȎȚȥș ȔȌțșȣ ȊȕȗȇȎȋȕ ȈȢȘșȗȌȌ, ȞȌȓ ȕȔȇ ȕȈȗȇȎȚȌșȘȦ. 

ǶȗȏȓȌȗȔȕ  ȖȕȒȕȉȏȔȇ ȏȘȖȕȒȣȎȚȌȓȕȐ ȔȌțșȏ ȗȇȘȜȕȋȚȌșȘȦ Ȕȇ 

ȖȕșȗȌȈȔȕȘșȏ șȗȇȔȘȖȕȗșȇ. ǫȉȏȍȌȔȏȌ ȇȉșȕȓȕȈȏȒȌȐ, ȊȗȚȎȕȉȢȜ 

ȓȇȟȏȔ, ȘȇȓȕȒȧșȕȉ, ȘȚȋȕȉ ȕȘȚȠȌȘșȉȒȦȌșȘȦ Ȏȇ ȘȞȧș șȕȖȒȏȉȇ, 

ȖȕȒȚȞȇȌȓȕȊȕ ȉ ȕȘȔȕȉȔȕȓ ȏȎ ȔȌțșȏ. ǾȇȘșȣ ȔȌțșȌȖȗȕȋȚȑșȕȉ 

ȉȢȖȕȒȔȦȌș ȗȕȒȣ ȏȘșȕȞȔȏȑȇ șȌȖȒȇ Ȕȇ ȎȇȉȕȋȇȜ ȏ ȉ ȍȏȒȢȜ ȋȕȓȇȜ. 

Ǵȇ șȌȖȒȕ- ȏ ȤȒȌȑșȗȕȘșȇȔȝȏȦȜ șȌȖȒȕ, ȖȕȒȚȞȇȌȓȕȌ Ȗȗȏ ȘȍȏȊȇȔȏȏ 

ȔȌțșȌȖȗȕȋȚȑșȕȉ, ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ ȖȗȌȉȗȇȠȌȔȏȦ ȉȕȋȢ ȉ Ȗȇȗ. ǫȗȚȊȇȦ ȏȜ ȞȇȘșȣ ȖȗȏȓȌȔȦȌșȘȦ ȉ 

ȖȗȕȏȎȉȕȋȘșȉȌ ȗȇȎȒȏȞȔȕȐ ȖȗȕȋȚȑȝȏȏ – ȖȒȇȘșȏȑȇ, ȟȇȓȖȚȔȌȐ, ȑȗȇȘȕȑ, șȑȇȔȌȐ, ȓȕȥȠȏȜ ȘȗȌȋȘșȉ, 

ȒȌȑȇȗȘșȉȌȔȔȢȜ ȖȗȌȖȇȗȇșȕȉ ȏ ș.ȋ. ǳȔȕȊȏȌ ȖȗȌȋȓȌșȢ, ȑȕșȕȗȢȓȏ ȓȢ ȖȕȒȣȎȚȌȓȘȦ ȌȍȌȋȔȌȉȔȕ, 

ȏȎȊȕșȕȉȒȌȔȢ ȏȎ ȖȗȕȋȚȑșȕȉ ȖȌȗȌȗȇȈȕșȑȏ ȔȌțșȏ. ǺȞȏșȢȉȇȦ șȌȓȖȢ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȔȌțșȏ,  ȔȌȋȇȒȧȑ șȕș 

ȋȌȔȣ, ȑȕȊȋȇ Ȍȧ ȎȇȖȇȘȢ ȖȕȒȔȕȘșȣȥ ȏȘșȕȠȇșȘȦ. ǩȕș ȖȕȞȌȓȚ ȔȌțșȣ ȕșȔȕȘȏșȘȦ ȑ ȔȌȉȕȎȕȈȔȕȉȒȦȌȓȢȓ 

ȗȌȘȚȗȘȇȓ. ǴȌțșȣ ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ ȘȓȌȘȣ ȘȕșȌȔ ȗȇȎȒȏȞȔȢȜ ȘȕȌȋȏȔȌȔȏȐ. Ȅșȏ ȘȕȌȋȏȔȌȔȏȦ 

ȘȕȋȌȗȍȇș ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ ȚȊȒȌȗȕȋ ȏ ȉȕȋȕȗȕȋ ȏ ȔȇȎȢȉȇȥșȘȦ ȕȗȊȇȔȏȞȌȘȑȏȓȏ ȘȕȌȋȏȔȌȔȏȦȓȏ. ǯȎ 

ȏȎȉȌȘșȔȢȜ Ȕȇȓ ȉȌȠȌȘșȉ ȑ ȕȗȊȇȔȏȞȌȘȑȏȓ ȘȕȌȋȏȔȌȔȏȦȓ ȕșȔȕȘȦșȘȦ ȓȌșȇȔ (CH ), ȤșȏȒȕȉȢȐ ȘȖȏȗș 4

(C H OH), ȇȝȌșȕȔ (C H O), ȊȒȥȑȕȎȇ (C H O ), ȚȊȒȌȉȕȋȢ, ȈȌȒȑȏ, ȍȏȗȢ ȏ ș.ȋ. ǵȈȒȇȘșȣ ȔȇȚȑȏ, ȏȎȚȞȇȥȠȇȦ 2 5 3 6 6 12 6

ȕȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦ, ȔȇȎȢȉȇȌșȘȦ ȕȗȊȇȔȏȞȌȘȑȕȐ ȜȏȓȏȌȐ. 

ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦ, ȘȕȘșȕȦȠȏȌ ȏȎ ȤȒȌȓȌȔșȕȉ ȚȊȒȌȗȕȋȇ ȏ ȉȕȋȕȗȕȋȇ, ȔȇȎȢȉȇȥșȘȦ 

ȚȊȒȌȉȕȋȕȗȕȋȇȓȏ. ǩ ȔȌțșȏ ȘȕȋȌȗȍȇșȘȦ ȚȊȒȌȉȕȋȕȗȕȋȢ ȗȇȎȒȏȞȔȕȊȕ ȘȕȘșȇȉȇ (Ș ȞȏȘȒȕȓ ȇșȕȓȕȉ 

ȚȊȒȌȗȕȋȇ ȉ ȓȕȒȌȑȚȒȌ ȕș 1 ȋȕ 70) ȏ ȘșȗȕȌȔȏȦ.

ǵȘșȇȔȑȏ ȗȇȘșȌȔȏȐ ȏ ȍȏȉȕșȔȢȜ, ȍȏȉȟȏȜ ȓȏȒȒȏȕȔȢ ȒȌș ȔȇȎȇȋ,  ȘȌȊȕȋȔȦ ȕȈȌȘȖȌȞȏȉȇȥș ȤȔȌȗȊȏȌȐ ȍȏȎȔȣ 

ȘȕȉȗȌȓȌȔȔȢȜ ȒȥȋȌȐ. ǻȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ, ȘțȕȗȓȏȗȕȉȇȉȟȌȌȘȦ ȉ ȊȒȚȈȕȑȏȜ ȘȒȕȦȜ ǮȌȓȒȏ, ȘȕȜȗȇȔȦȌș   

ǴȌțșȣ

ǶȗȏȗȕȋȔȢȐ 
ȊȇȎ                           

ǩǵǮǵǨǴǵǩǲȆǬǳǧȆ 
ȄǴǬǷǪǯȆ

9%

ȆǫǬǷǴǧȆ ȄǴǬǷǪǯȆ

6%

ǺǪǵǲȃ

24%

ǶǷǯǷǵǫǴȂǰ ǪǧǮ

23%

ǴǬǻǹȃ

38%

ȑȕȒȈȇ

ȔȌțșȣ

șȌȗȓȕȓȌșȗ
ȉȢȉȕȋ ȉȕȋȢ

ȉȉȕȋ 

ȉȕȋȢ

ȜȕȒȕȋȏȒȣȔȏȑ

Ǳȇȑȏȓȏ ȘȉȕȐȘșȉȇȓȏ ȕȈȒȇȋȇȥș ȖȗȕȋȚȑșȢ� ȖȕȒȚȞȌȔȔȢȌ ȏȎ ȔȌțșȏ"

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǸȕȈȌȗȏșȌ ȖȗȏȈȕȗ, ȑȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ.

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȖȗȏȈȕȗ ȋȒȦ ȋȏȘșȏȒȒȦȝȏȏ (ȑȗȚȊȒȕȋȕȔȔȇȦ ȑȕȒȈȇ, țȗȇȑȝȏȕȔȔȇȦ ȑȕȒȕȔȑȇ, 

șȌȗȓȕȓȌșȗ, ȜȕȒȕȋȏȒȣȔȏȑ, ȇȒȒȕȔȍ), ȘȖȏȗșȕȉȑȇ, ȟșȇșȏȉȢ, ȜȏȓȏȞȌȘȑȏȌ ȘșȇȑȇȔȢ, ȓȌȔȎȚȗȑȇ, ȞȇȘȕȉȢȌ 

ȘșȧȑȒȇ, ȔȌțșȣ.

ǵȈȘȚȋȏșȌ�

1. ǱȏȖȌȒȇ Ȓȏ ȔȌțșȣ Ȗȗȏ ȖȕȘșȕȦȔȔȕȐ 

șȌȓȖȌȗȇșȚȗȌ" ǶȕȞȌȓȚ șȇȑ"

2. ǩ ȑȇȑȕȓ șȌȓȖȌȗȇșȚȗȔȕȓ ȏȔșȌȗȉȇȒȌ ȕȈȡȧȓ 

ȖȕȒȚȞȌȔȔȕȊȕ  ȖȗȕȋȚȑșȇ ȈȢȒ ȈȕȒȣȟȌ� ȞȌȓ Ț 

ȑȇȍȋȕȊȕ ȏȎ ȕȘșȇȒȣȔȢȜ ȖȗȕȋȚȑșȕȉ"

3. Ǿșȕ ȉȢ ȎȇȓȌșȏȒȏ Ȗȗȏ ȘȗȇȉȔȌȔȏȏ șȌȑȚȞȌȘșȏ 

ȖȗȕȋȚȑșȕȉ"

4. ǱȇȑȕȐ ȏȎ ȖȗȕȋȚȑșȕȉ ȈȕȒȌȌ ȒȌșȚȞ"

5. Ǳ ȑȇȑȕȓȚ ȉȢȉȕȋȚ ȉȢ ȖȗȏȟȒȏ Ȗȗȏ 

ȘȗȇȉȔȌȔȏȏ ȊȕȗȥȞȌȘșȏ ȖȗȕȋȚȑșȕȉ"

ǿȇȊ 2. ǺȘșȇȔȕȉȏșȌ Ȗȕȋ ȇȒȒȕȔȍȌȓ ȘșȇȑȇȔ ȕȈȡȧȓȕȓ 100 ȓȒ. ǴȇȒȌȐșȌ ȉ ȑȗȚȊȒȕȋȕȔȔȚȥ ȑȕȒȈȚ 200 ȓȒ 

ȔȌțșȏ ȏ ȔȇȞȔȏșȌ ȔȇȊȗȌȉȇȔȏȌ. ǱȕȊȋȇ șȌȓȖȌȗȇșȚȗȇ ȋȕȘșȏȊȔȌș 100�C, ȎȇȓȌȔȏșȌ ȘșȇȑȇȔ Ȕȇ ȔȕȉȢȐ.

ǿȇȊ 3. ǶȕȘȒȌȋȕȉȇșȌȒȣȔȕ ȎȇȓȌȔȦȐșȌ ȘșȇȑȇȔȢ Ȗȗȏ 150�C ȏ 200�C.

ǿȇȊ 4. Ƕȗȏ 300�C ȖȗȌȑȗȇșȏșȌ ȔȇȊȗȌȉȇȔȏȌ.

ǿȇȊ 5. ǯȎȓȌȗȣșȌ Ș ȖȕȓȕȠȣȥ ȓȌȔȎȚȗȑȏ ȕȈȡȧȓ ȍȏȋȑȕȘșȏ ȉ ȑȇȍȋȕȓ ȏȎ ȞȌșȢȗȧȜ ȜȏȓȏȞȌȘȑȏȜ ȘșȇȑȇȔȕȉ. 

ǵȈȗȇșȏșȌ ȉȔȏȓȇȔȏȌ Ȕȇ șȌȑȚȞȌȘșȣ ȍȏȋȑȕȘșȌȐ.

ǿȇȊ 6.  ǵșȈȌȗȏșȌ ȗȇȉȔȢȌ ȑȕȒȏȞȌȘșȉȇ ȑȇȍȋȕȊȕ ȖȗȕȋȚȑșȇ (Ȗȕ ȕșȋȌȒȣȔȕȘșȏ) ȏ ȕȘșȕȗȕȍȔȕ ȏȜ ȖȕȋȕȍȊȏșȌ.

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǬȍȌȋȔȌȉȔȕ ȉȕ ȉȘȌȓ 
ȓȏȗȌ ȏȘȖȕȒȣȎȚȌșȘȦ 
ȈȕȒȌȌ 13 ȓȏȒȒȏȇȗȋȕȉ 
Ȓȏșȗȕȉ ȔȌțșȏ. 

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

Ƕȕ ȗȇȘȞȧșȇȓ ȤȑȘȖȌȗșȕȉ,                
Ȗȗȏ ȘȚȠȌȘșȉȚȥȠȏȜ șȌȓȖȇȜ 
ȋȕȈȢȞȏ ȔȌțșȏ Ȍȧ ȎȇȖȇȘȕȉ Ȝȉȇșȏș 
ȖȗȏȓȌȗȔȕ Ȕȇ 40 ȒȌș.

ȗȌȘȚȗȘȢ, țȗȇȑȝȏȕȔȔȇȦ 
ȋȏȘșȏȒȒȦȝȏȦ ȔȌțșȏ,  
țȗȇȑȝȏȕȔȔȇȦ ȑȕȒȕȔȔȇ, 
ȔȌțșȌȖȗȕȋȚȑșȢ
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ǷȇȎȒȏȞȔȢȌ ȕȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ, ȘȕȋȌȗȍȇȠȏȌȘȦ ȉ ȔȌțșȏ, 

ȕșȒȏȞȇȥșȘȦ ȋȗȚȊ ȕș ȋȗȚȊȇ Ȗȕ ȘȉȕȌȓȚ ȘȕȘșȇȉȚ, ȘșȗȕȌȔȏȥ ȏ 

ȘȉȕȐȘșȉȇȓ. ǶȕȤșȕȓȚ ȋȒȦ ȗȇȝȏȕȔȇȒȣȔȕȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȔȌțșȏ Ȍȧ 

Ȕȇ ȔȌțșȌȖȌȗȌȗȇȈȇșȢȉȇȥȠȏȜ ȎȇȉȕȋȇȜ ȗȇȎȋȌȒȦȥș Ȕȇ ȘȓȌȘȏ 

ȉȌȠȌȘșȉ Ș ȈȒȏȎȑȏȓȏ Ȗȕ ȗȇȎȓȌȗȚ ȓȕȒȌȑȚȒȇȓȏ (țȗȇȑȝȏȏ). ǫȒȦ ȤșȕȐ 

ȝȌȒȏ ȏȘȖȕȒȣȎȚȌșȘȦ ȖȗȕȝȌȘȘ țȗȇȑȝȏȕȔȔȕȐ ȋȏȘșȏȒȒȦȝȏȏ.

Ǵȇ ȔȌțșȌȖȌȗȌȗȇȈȇșȢȉȇȥȠȌȓ ȎȇȉȕȋȌ țȗȇȑȝȏȕȔȔȇȦ ȋȏȘșȏȒȒȦȝȏȦ 

ȕȘȚȠȌȘșȉȒȦȌșȘȦ ȉȕ țȗȇȑȝȏȕȔȔȕȐ ȑȕȒȕȔȔȌ – ȈȇȟȔȌ, ȑȕșȕȗȇȦ 

ȘȏȒȣȔȕ ȔȇȊȗȌȉȇȌșȘȦ ȉ ȔȏȍȔȌȐ ȞȇȘșȏ, ȇ Ȗȕ ȓȌȗȌ ȖȕȉȢȟȌȔȏȦ 

ȉȢȘȕșȢ șȌȓȖȌȗȇșȚȗȇ ȉ ȔȌȐ ȖȕȘșȌȖȌȔȔȕ ȘȔȏȍȇȌșȘȦ. ǩȔȚșȗȏ 

ȑȕȒȕȔȔȢ ȔȇȜȕȋȦșȘȦ șȇȑ ȔȇȎȢȉȇȌȓȢȌ șȇȗȌȒȑȏ� Ȗȗȏ 

ȘȕȖȗȏȑȕȘȔȕȉȌȔȏȏ Ș șȇȗȌȒȑȇȓȏ ȖȗȕȏȘȜȕȋȏș ȑȕȔȋȌȔȘȇȝȏȦ Ȗȇȗȕȉ 

ȚȊȒȌȉȕȋȕȗȕȋȕȉ. ǴȌțșȣ, ȕșȋȌȒȧȔȔȇȦ ȕș ȉȕȋȢ ȏ ȖȗȏȓȌȘȌȐ (ȖȌȘȑȇ, 

ȊȒȏȔȢ, ȘȕȒȌȐ), ȖȕȋȇȧșȘȦ ȉ ȔȏȍȔȥȥ ȞȇȘșȣ ȑȕȒȕȔȔȢ. ǶȕȘȑȕȒȣȑȚ 

ȔȌțșȣ ȦȉȒȦȌșȘȦ ȘȓȌȘȣȥ, ȕȔȇ ȑȏȖȏș ȉ ȕȖȗȌȋȌȒȧȔȔȕȓ ȋȏȇȖȇȎȕȔȌ 

șȌȓȖȌȗȇșȚȗ.

ǸȔȇȞȇȒȇ ȏȘȖȇȗȦȥșȘȦ ȉȌȠȌȘșȉȇ Ș ȓȕȒȌȑȚȒȇȓȏ ȓȌȔȣȟȌȊȕ ȗȇȎȓȌȗȇ  

ȏ ȏȜ ȊȕȗȦȞȏȌ ȖȇȗȢ ȖȕȋȔȏȓȇȥșȘȦ ȉ ȉȌȗȜȔȥȥ ȞȇȘșȣ ȑȕȒȕȔȔȢ. 

ǮȋȌȘȣ ȕȔȏ ȘȕȖȗȏȑȇȘȇȥșȘȦ Ș șȇȗȌȒȑȇȓȏ, ȑȕȔȋȌȔȘȏȗȚȥșȘȦ ȏ 

ȚȋȇȒȦȥșȘȦ ȏȎ ȑȕȒȕȔȔȢ. ǶȇȗȢ ȉȌȠȌȘșȉ Ș ȓȕȒȌȑȚȒȇȓȏ ȈȕȒȣȟȌȊȕ 

ȗȇȎȓȌȗȇ ȑȕȔȋȌȔȘȏȗȚȥșȘȦ Ȕȇ șȇȗȌȒȑȇȜ, ȗȇȘȖȕȒȕȍȌȔȔȢȜ ȔȏȍȌ. 

ǹȇȑȏȓ ȕȈȗȇȎȕȓ, ȏȎ ȗȇȎȔȢȜ ȉȢȜȕȋȔȢȜ ȖȇșȗȚȈȑȕȉ ȑȕȒȕȔȔȢ 

ȕșȋȌȒȦȥșȘȦ ȖȗȕȋȚȑșȢ Ș ȗȇȎȒȏȞȔȢȓ ȘȕȘșȇȉȕȓ. Ȅșȏ ȖȗȕȋȚȑșȢ 

ȔȇȎȢȉȇȥșȘȦ ȔȌțșȦȔȢȓȏ țȗȇȑȝȏȦȓȏ.

ǩ șȇȈȒȏȝȌ, ȖȗȌȋȘșȇȉȒȌȔȔȕȐ ȔȏȍȌ, ȖȗȏȉȌȋȌȔȢ ȔȌțșȦȔȢȌ țȗȇȑȝȏȏ, ȞȏȘȒȕ ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ ȉ 

ȓȕȒȌȑȚȒȇȜ ȚȊȒȌȉȕȋȕȗȕȋȕȉ, ȘȕȘșȇȉȒȦȥȠȏȜ ȕȘȔȕȉȚ  ȚȑȇȎȇȔȔȢȜ țȗȇȑȝȏȐ, ȏ ȕȈȒȇȘșȏ ȏȜ ȖȗȏȓȌȔȌȔȏȦ.

Ǹ ȚȉȌȒȏȞȌȔȏȌȓ ȞȏȘȒȇ ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ ȉ ȓȕȒȌȑȚȒȇȜ ȉȌȠȌȘșȉ, 

ȉȜȕȋȦȠȏȜ ȉ ȘȕȘșȇȉ ȔȌțșȦȔȕȐ țȗȇȑȝȏȏ, șȌȓȖȌȗȇșȚȗȇ ȑȏȖȌȔȏȦ 

țȗȇȑȝȏȏ ȖȕȉȢȟȇȌșȘȦ,  ȇ Ȍȧ șȌȑȚȞȌȘșȣ ȏ ȒȌșȚȞȌȘșȣ 

ȚȓȌȔȣȟȇȥșȘȦ, Ȗȗȏ Ȥșȕȓ țȗȇȑȝȏȏ ȘșȇȔȕȉȦșȘȦ ȓȌȔȌȌ ȊȕȗȥȞȏȓȏ. 

ǶȕȤșȕȓȚ ȘȓȇȎȕȞȔȢȌ ȓȇȘȒȇ ȏ ȓȇȎȚș ȔȌ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȑȇȞȌȘșȉȌ 

șȕȖȒȏȉȇ.

ǵȈȒȇȘșȣ ȖȗȏȓȌȔȌȔȏȦ

ǸȍȏȍȌȔȔȢȌ ȊȇȎȢ, ȏȘȖȕȒȣȎȚȌȓȢȌ ȉ ȈȢșȚ

ǹȕȖȒȏȉȕ ȋȒȦ ȇȉșȕȓȕȈȏȒȌȐ

ǸȢȗȣȧ ȋȒȦ ȝȌȒȕȊȕ ȗȦȋȇ ȜȏȓȏȞȌȘȑȏȜ ȉȌȠȌȘșȉ 
ȏ ȖȒȇȘșȏȞȌȘȑȏȜ ȓȇșȌȗȏȇȒȕȉ

ǹȕȖȒȏȉȕ ȋȒȦ ȘȇȓȕȒȧșȕȉ, șȕȖȒȏȉȕ ȋȒȦ 
ȑȌȗȕȘȏȔȕȉȢȜ ȕȈȕȊȗȌȉȇșȌȒȌȐ ȏ ȒȇȓȖ 

ǹȕȖȒȏȉȕ ȋȒȦ ȋȏȎȌȒȣȔȢȜ ȋȉȏȊȇșȌȒȌȐ

ǹȕȖȒȏȉȕ ȋȒȦ ȤȒȌȑșȗȕȘșȇȔȝȏȐ, ȓȕȗȘȑȏȜ ȘȚȋȕȉ 
ȏ ȕșȕȖȏșȌȒȣȔȢȜ ȘȏȘșȌȓ ȉ ȍȏȒȢȜ ȋȕȓȇȜ

ǳȇȘȒȇ, ȉȕȘȑȏ ȏ ȖȕȒȏȗȕȒȏ ȋȒȦ 
ȇȉșȕȓȕȈȏȒȣȔȢȜ ȋȉȏȊȇșȌȒȌȐ ȏ ȓȌȜȇȔȏȎȓȕȉ

ǫȒȦ ȋȕȗȕȍȔȢȜ ȖȕȑȗȢșȏȐ (ȇȘțȇȒȣșȏȗȕȉȇȔȏȦ) ȏ 
ȊȌȗȓȌșȏȎȇȝȏȏ ȑȗȕȉȌȒȣȔȢȜ ȓȇșȌȗȏȇȒȕȉ

ǾȏȘȒȕ ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ

C – C1 4

C – C5 6

C – C6 10

C – C10 15

C – C15 20

C – C20 30

C – C30 50

C  ȏ ȉȢȟȌ50

ǴȌțșȦȔȇȦ țȗȇȑȝȏȦ

Проверьте полученные знания

1. ǱȇȑȏȌ ȉȏȋȢ șȕȖȒȏȉȇ ȔȇȎȢȉȇȥș țȕȘȘȏȒȣȔȢȓ șȕȖȒȏȉȕȓ" ǫȒȦ ȑȇȑȏȜ ȝȌȒȌȐ ȏȘȖȕȒȣȎȚȌșȘȦ țȕȘȘȏȒȣȔȕȌ 

șȕȖȒȏȉȕ"

2. ǶȕȞȌȓȚ ȔȌțșȣ ȔȇȎȢȉȇȥș ȔȌȉȕȎȕȈȔȕȉȒȦȌȓȢȓ ȗȌȘȚȗȘȕȓ" 

3.£Ǿșȕ șȇȑȕȌ ȚȊȒȌȉȕȋȕȗȕȋȢ" ǱȇȑȏȌ ȏȎ ȏȎȉȌȘșȔȢȜ ȉȇȓ ȉȌȠȌȘșȉ ȕșȔȕȘȦșȘȦ ȑ ȚȊȒȌȉȕȋȕȗȕȋȇȓ"

4. Ǳȇȑ ȖȗȕȏȘȜȕȋȏș țȗȇȑȝȏȕȔȔȇȦ ȋȏȘșȏȒȒȦȝȏȦ ȔȌțșȏ" ǱȇȑȏȌ ȖȗȕȋȚȑșȢ ȖȕȒȚȞȇȥșȘȦ ȉ ȜȕȋȌ ȤșȕȊȕ 

ȖȗȕȝȌȘȘȇ"

1. Ǿșȕ ȏȎȓȌȔȏșȘȦ ȉ ȔȇȟȌȐ ȍȏȎȔȏ, ȌȘȒȏ ȏȘȘȦȑȔȚș ȎȇȖȇȘȢ ȔȌțșȏ"

2. ǱȇȑȇȦ ȏȎ țȗȇȑȝȏȐ ȎȇȐȓȧș ȈȕȒȣȟȏȐ ȕȈȡȧȓ  Ȗȗȏ ȗȇȉȔȢȜ ȓȇȘȘȇȜ ȈȌȔȎȏȔȇ ȏ ȑȌȗȕȘȏȔȇ"                

ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

3. Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ, ȖȕȉȒȏȦȌș Ȓȏ Ȕȇ ȑȇȞȌȘșȉȕ ȖȗȕȝȌȘȘȇ ȚȓȌȔȣȟȌȔȏȌ ȉȢȘȕșȢ țȗȇȑȝȏȕȔȔȕȐ ȑȕȒȕȔȔȢ" 

ǶȕȞȌȓȚ"

Примените полученные знания

50�C

120�C

250�C

350�C

ǻȗȇȑȝȏȕȔȔȇȦ 

ȑȕȒȕȔȔȇ

ǨȏșȚȓ

ǸȓȇȎȕȞȔȢȌ 
ȓȇȘȒȇ 

ǷȇțȏȔȏȗȕ-
ȉȇȔȔȢȐ 
ȊȇȎ

ǨȌȔȎȏȔ 
(ȊȇȎȕȒȏȔ) 

Ǵȇțșȇ

ǱȌȗȕȘȏȔ

ǫȏȎȌȒȣȔȕȌ 
șȕȖȒȏȉȕ 
(ȊȇȎȕȐȒȣ) 

ǳȇȎȚș

Ǹ
Ȣ

ȗ
ȇ
Ȧ
 Ȕ

Ȍ
ț

șȣ
 Ȕ

ȇ
Ȋȗ

Ȍ
ȉ
ȇ
Ȍ
șȘ

Ȧ
 

ȋ
ȕ

 ș
Ȍ
ȓ

Ȗ
Ȍ
ȗ

ȇ
șȚ

ȗ
Ȣ

 !
3
0
0
�C

7ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦǾȇȘșȣ ,,

ǷȇțȏȔȏȗȕȉȇȔȔȢȐ ȊȇȎ

ǨȌȔȎȏȔ (ȊȇȎȕȒȏȔ)

Ǵȇțșȇ

ǱȌȗȕȘȏȔ

ǫȏȎȌȒȣȔȕȌ șȕȖȒȏȉȕ (ȊȇȎȕȐȒȣ)

ǳȇȎȚș

ǸȓȇȎȕȞȔȢȌ ȓȇȘȒȇ

ǨȏșȚȓ
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ǷȇȎȒȏȞȔȢȌ ȕȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ, ȘȕȋȌȗȍȇȠȏȌȘȦ ȉ ȔȌțșȏ, 

ȕșȒȏȞȇȥșȘȦ ȋȗȚȊ ȕș ȋȗȚȊȇ Ȗȕ ȘȉȕȌȓȚ ȘȕȘșȇȉȚ, ȘșȗȕȌȔȏȥ ȏ 

ȘȉȕȐȘșȉȇȓ. ǶȕȤșȕȓȚ ȋȒȦ ȗȇȝȏȕȔȇȒȣȔȕȊȕ ȏȘȖȕȒȣȎȕȉȇȔȏȦ ȔȌțșȏ Ȍȧ 

Ȕȇ ȔȌțșȌȖȌȗȌȗȇȈȇșȢȉȇȥȠȏȜ ȎȇȉȕȋȇȜ ȗȇȎȋȌȒȦȥș Ȕȇ ȘȓȌȘȏ 

ȉȌȠȌȘșȉ Ș ȈȒȏȎȑȏȓȏ Ȗȕ ȗȇȎȓȌȗȚ ȓȕȒȌȑȚȒȇȓȏ (țȗȇȑȝȏȏ). ǫȒȦ ȤșȕȐ 

ȝȌȒȏ ȏȘȖȕȒȣȎȚȌșȘȦ ȖȗȕȝȌȘȘ țȗȇȑȝȏȕȔȔȕȐ ȋȏȘșȏȒȒȦȝȏȏ.

Ǵȇ ȔȌțșȌȖȌȗȌȗȇȈȇșȢȉȇȥȠȌȓ ȎȇȉȕȋȌ țȗȇȑȝȏȕȔȔȇȦ ȋȏȘșȏȒȒȦȝȏȦ 

ȕȘȚȠȌȘșȉȒȦȌșȘȦ ȉȕ țȗȇȑȝȏȕȔȔȕȐ ȑȕȒȕȔȔȌ – ȈȇȟȔȌ, ȑȕșȕȗȇȦ 

ȘȏȒȣȔȕ ȔȇȊȗȌȉȇȌșȘȦ ȉ ȔȏȍȔȌȐ ȞȇȘșȏ, ȇ Ȗȕ ȓȌȗȌ ȖȕȉȢȟȌȔȏȦ 

ȉȢȘȕșȢ șȌȓȖȌȗȇșȚȗȇ ȉ ȔȌȐ ȖȕȘșȌȖȌȔȔȕ ȘȔȏȍȇȌșȘȦ. ǩȔȚșȗȏ 

ȑȕȒȕȔȔȢ ȔȇȜȕȋȦșȘȦ șȇȑ ȔȇȎȢȉȇȌȓȢȌ șȇȗȌȒȑȏ� Ȗȗȏ 

ȘȕȖȗȏȑȕȘȔȕȉȌȔȏȏ Ș șȇȗȌȒȑȇȓȏ ȖȗȕȏȘȜȕȋȏș ȑȕȔȋȌȔȘȇȝȏȦ Ȗȇȗȕȉ 

ȚȊȒȌȉȕȋȕȗȕȋȕȉ. ǴȌțșȣ, ȕșȋȌȒȧȔȔȇȦ ȕș ȉȕȋȢ ȏ ȖȗȏȓȌȘȌȐ (ȖȌȘȑȇ, 

ȊȒȏȔȢ, ȘȕȒȌȐ), ȖȕȋȇȧșȘȦ ȉ ȔȏȍȔȥȥ ȞȇȘșȣ ȑȕȒȕȔȔȢ. ǶȕȘȑȕȒȣȑȚ 

ȔȌțșȣ ȦȉȒȦȌșȘȦ ȘȓȌȘȣȥ, ȕȔȇ ȑȏȖȏș ȉ ȕȖȗȌȋȌȒȧȔȔȕȓ ȋȏȇȖȇȎȕȔȌ 

șȌȓȖȌȗȇșȚȗ.

ǸȔȇȞȇȒȇ ȏȘȖȇȗȦȥșȘȦ ȉȌȠȌȘșȉȇ Ș ȓȕȒȌȑȚȒȇȓȏ ȓȌȔȣȟȌȊȕ ȗȇȎȓȌȗȇ  

ȏ ȏȜ ȊȕȗȦȞȏȌ ȖȇȗȢ ȖȕȋȔȏȓȇȥșȘȦ ȉ ȉȌȗȜȔȥȥ ȞȇȘșȣ ȑȕȒȕȔȔȢ. 

ǮȋȌȘȣ ȕȔȏ ȘȕȖȗȏȑȇȘȇȥșȘȦ Ș șȇȗȌȒȑȇȓȏ, ȑȕȔȋȌȔȘȏȗȚȥșȘȦ ȏ 

ȚȋȇȒȦȥșȘȦ ȏȎ ȑȕȒȕȔȔȢ. ǶȇȗȢ ȉȌȠȌȘșȉ Ș ȓȕȒȌȑȚȒȇȓȏ ȈȕȒȣȟȌȊȕ 

ȗȇȎȓȌȗȇ ȑȕȔȋȌȔȘȏȗȚȥșȘȦ Ȕȇ șȇȗȌȒȑȇȜ, ȗȇȘȖȕȒȕȍȌȔȔȢȜ ȔȏȍȌ. 

ǹȇȑȏȓ ȕȈȗȇȎȕȓ, ȏȎ ȗȇȎȔȢȜ ȉȢȜȕȋȔȢȜ ȖȇșȗȚȈȑȕȉ ȑȕȒȕȔȔȢ 

ȕșȋȌȒȦȥșȘȦ ȖȗȕȋȚȑșȢ Ș ȗȇȎȒȏȞȔȢȓ ȘȕȘșȇȉȕȓ. Ȅșȏ ȖȗȕȋȚȑșȢ 

ȔȇȎȢȉȇȥșȘȦ ȔȌțșȦȔȢȓȏ țȗȇȑȝȏȦȓȏ.

ǩ șȇȈȒȏȝȌ, ȖȗȌȋȘșȇȉȒȌȔȔȕȐ ȔȏȍȌ, ȖȗȏȉȌȋȌȔȢ ȔȌțșȦȔȢȌ țȗȇȑȝȏȏ, ȞȏȘȒȕ ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ ȉ 

ȓȕȒȌȑȚȒȇȜ ȚȊȒȌȉȕȋȕȗȕȋȕȉ, ȘȕȘșȇȉȒȦȥȠȏȜ ȕȘȔȕȉȚ  ȚȑȇȎȇȔȔȢȜ țȗȇȑȝȏȐ, ȏ ȕȈȒȇȘșȏ ȏȜ ȖȗȏȓȌȔȌȔȏȦ.

Ǹ ȚȉȌȒȏȞȌȔȏȌȓ ȞȏȘȒȇ ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ ȉ ȓȕȒȌȑȚȒȇȜ ȉȌȠȌȘșȉ, 

ȉȜȕȋȦȠȏȜ ȉ ȘȕȘșȇȉ ȔȌțșȦȔȕȐ țȗȇȑȝȏȏ, șȌȓȖȌȗȇșȚȗȇ ȑȏȖȌȔȏȦ 

țȗȇȑȝȏȏ ȖȕȉȢȟȇȌșȘȦ,  ȇ Ȍȧ șȌȑȚȞȌȘșȣ ȏ ȒȌșȚȞȌȘșȣ 

ȚȓȌȔȣȟȇȥșȘȦ, Ȗȗȏ Ȥșȕȓ țȗȇȑȝȏȏ ȘșȇȔȕȉȦșȘȦ ȓȌȔȌȌ ȊȕȗȥȞȏȓȏ. 

ǶȕȤșȕȓȚ ȘȓȇȎȕȞȔȢȌ ȓȇȘȒȇ ȏ ȓȇȎȚș ȔȌ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȑȇȞȌȘșȉȌ 

șȕȖȒȏȉȇ.

ǵȈȒȇȘșȣ ȖȗȏȓȌȔȌȔȏȦ

ǸȍȏȍȌȔȔȢȌ ȊȇȎȢ, ȏȘȖȕȒȣȎȚȌȓȢȌ ȉ ȈȢșȚ

ǹȕȖȒȏȉȕ ȋȒȦ ȇȉșȕȓȕȈȏȒȌȐ

ǸȢȗȣȧ ȋȒȦ ȝȌȒȕȊȕ ȗȦȋȇ ȜȏȓȏȞȌȘȑȏȜ ȉȌȠȌȘșȉ 
ȏ ȖȒȇȘșȏȞȌȘȑȏȜ ȓȇșȌȗȏȇȒȕȉ

ǹȕȖȒȏȉȕ ȋȒȦ ȘȇȓȕȒȧșȕȉ, șȕȖȒȏȉȕ ȋȒȦ 
ȑȌȗȕȘȏȔȕȉȢȜ ȕȈȕȊȗȌȉȇșȌȒȌȐ ȏ ȒȇȓȖ 

ǹȕȖȒȏȉȕ ȋȒȦ ȋȏȎȌȒȣȔȢȜ ȋȉȏȊȇșȌȒȌȐ

ǹȕȖȒȏȉȕ ȋȒȦ ȤȒȌȑșȗȕȘșȇȔȝȏȐ, ȓȕȗȘȑȏȜ ȘȚȋȕȉ 
ȏ ȕșȕȖȏșȌȒȣȔȢȜ ȘȏȘșȌȓ ȉ ȍȏȒȢȜ ȋȕȓȇȜ

ǳȇȘȒȇ, ȉȕȘȑȏ ȏ ȖȕȒȏȗȕȒȏ ȋȒȦ 
ȇȉșȕȓȕȈȏȒȣȔȢȜ ȋȉȏȊȇșȌȒȌȐ ȏ ȓȌȜȇȔȏȎȓȕȉ

ǫȒȦ ȋȕȗȕȍȔȢȜ ȖȕȑȗȢșȏȐ (ȇȘțȇȒȣșȏȗȕȉȇȔȏȦ) ȏ 
ȊȌȗȓȌșȏȎȇȝȏȏ ȑȗȕȉȌȒȣȔȢȜ ȓȇșȌȗȏȇȒȕȉ

ǾȏȘȒȕ ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ

C – C1 4

C – C5 6

C – C6 10

C – C10 15

C – C15 20

C – C20 30

C – C30 50

C  ȏ ȉȢȟȌ50

ǴȌțșȦȔȇȦ țȗȇȑȝȏȦ

Проверьте полученные знания

1. ǱȇȑȏȌ ȉȏȋȢ șȕȖȒȏȉȇ ȔȇȎȢȉȇȥș țȕȘȘȏȒȣȔȢȓ șȕȖȒȏȉȕȓ" ǫȒȦ ȑȇȑȏȜ ȝȌȒȌȐ ȏȘȖȕȒȣȎȚȌșȘȦ țȕȘȘȏȒȣȔȕȌ 

șȕȖȒȏȉȕ"

2. ǶȕȞȌȓȚ ȔȌțșȣ ȔȇȎȢȉȇȥș ȔȌȉȕȎȕȈȔȕȉȒȦȌȓȢȓ ȗȌȘȚȗȘȕȓ" 

3.£Ǿșȕ șȇȑȕȌ ȚȊȒȌȉȕȋȕȗȕȋȢ" ǱȇȑȏȌ ȏȎ ȏȎȉȌȘșȔȢȜ ȉȇȓ ȉȌȠȌȘșȉ ȕșȔȕȘȦșȘȦ ȑ ȚȊȒȌȉȕȋȕȗȕȋȇȓ"

4. Ǳȇȑ ȖȗȕȏȘȜȕȋȏș țȗȇȑȝȏȕȔȔȇȦ ȋȏȘșȏȒȒȦȝȏȦ ȔȌțșȏ" ǱȇȑȏȌ ȖȗȕȋȚȑșȢ ȖȕȒȚȞȇȥșȘȦ ȉ ȜȕȋȌ ȤșȕȊȕ 

ȖȗȕȝȌȘȘȇ"

1. Ǿșȕ ȏȎȓȌȔȏșȘȦ ȉ ȔȇȟȌȐ ȍȏȎȔȏ, ȌȘȒȏ ȏȘȘȦȑȔȚș ȎȇȖȇȘȢ ȔȌțșȏ"

2. ǱȇȑȇȦ ȏȎ țȗȇȑȝȏȐ ȎȇȐȓȧș ȈȕȒȣȟȏȐ ȕȈȡȧȓ  Ȗȗȏ ȗȇȉȔȢȜ ȓȇȘȘȇȜ ȈȌȔȎȏȔȇ ȏ ȑȌȗȕȘȏȔȇ"                

ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

3. Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ, ȖȕȉȒȏȦȌș Ȓȏ Ȕȇ ȑȇȞȌȘșȉȕ ȖȗȕȝȌȘȘȇ ȚȓȌȔȣȟȌȔȏȌ ȉȢȘȕșȢ țȗȇȑȝȏȕȔȔȕȐ ȑȕȒȕȔȔȢ" 

ǶȕȞȌȓȚ"

Примените полученные знания

50�C

120�C

250�C

350�C

ǻȗȇȑȝȏȕȔȔȇȦ 

ȑȕȒȕȔȔȇ

ǨȏșȚȓ

ǸȓȇȎȕȞȔȢȌ 
ȓȇȘȒȇ 

ǷȇțȏȔȏȗȕ-
ȉȇȔȔȢȐ 
ȊȇȎ

ǨȌȔȎȏȔ 
(ȊȇȎȕȒȏȔ) 

Ǵȇțșȇ

ǱȌȗȕȘȏȔ

ǫȏȎȌȒȣȔȕȌ 
șȕȖȒȏȉȕ 
(ȊȇȎȕȐȒȣ) 
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7ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦǾȇȘșȣ ,,

ǷȇțȏȔȏȗȕȉȇȔȔȢȐ ȊȇȎ

ǨȌȔȎȏȔ (ȊȇȎȕȒȏȔ)

Ǵȇțșȇ

ǱȌȗȕȘȏȔ

ǫȏȎȌȒȣȔȕȌ șȕȖȒȏȉȕ (ȊȇȎȕȐȒȣ)

ǳȇȎȚș

ǸȓȇȎȕȞȔȢȌ ȓȇȘȒȇ

ǨȏșȚȓ
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7.2  ǺȊȒȌȉȕȋȕȗȕȋȢ. ǱȗȌȑȏȔȊ 

ǨȌȔȎȏȔ ȘȕȘșȇȉȒȦȌș ȕȑȕȒȕ 20% ȕȈȠȌȊȕ ȕȈȡȧȓȇ ȖȗȕȋȚȑșȕȉ, 

ȖȕȒȚȞȇȌȓȢȜ Ȗȗȏ ȋȏȘșȏȒȒȦȝȏȏ ȔȌțșȏ. ǺȞȏșȢȉȇȦ ȉȢȘȕȑȏȐ ȘȖȗȕȘ 

Ȕȇ ȈȌȔȎȏȔ, ȋȒȦ ȚȉȌȒȏȞȌȔȏȦ ȌȊȕ ȉȢȜȕȋȇ (ȖȗȏȓȌȗȔȕ ȋȕ 70%)  

ȋȗȚȊȏȌ ȔȌțșȌȖȗȕȋȚȑșȢ ȖȕȋȉȌȗȊȇȥșȘȦ ȉșȕȗȏȞȔȕȐ ȖȌȗȌȗȇȈȕșȑȌ.  

ǩ ȗȌȎȚȒȣșȇșȌ ȜȏȓȏȞȌȘȑȏȜ ȖȗȕȝȌȘȘȕȉ ȉȌȠȌȘșȉȇ, ȉȜȕȋȦȠȏȌ ȉ 

ȘȕȘșȇȉ ȤșȏȜ ȔȌțșȌȖȗȕȋȚȑșȕȉ, ȖȗȌȉȗȇȠȇȥș ȉ ȉȌȠȌȘșȉȇ, 

ȘȕȕșȉȌșȘșȉȚȥȠȏȌ ȈȌȔȎȏȔȕȉȕȐ țȗȇȑȝȏȏ.

Ǳ ȉȇȍȔȌȐȟȏȓ ȉȌȠȌȘșȉȇȓ ȉ ȘȕȘșȇȉȌ ȔȌțșȏ ȕșȔȕȘȦșȘȦ ȇȒȑȇȔȢ. 

ǶȗȕȘșȌȐȟȏȓ ȖȗȌȋȘșȇȉȏșȌȒȌȓ ȇȒȑȇȔȕȉ ȦȉȒȦȌșȘȦ ȓȌșȇȔ.

ǬȘȒȏ ȕș ȓȕȒȌȑȚȒȢ ȓȌșȇȔȇ ȓȢȘȒȌȔȔȕ ȕșȔȏȓȌȓ ȕȋȏȔ ȇșȕȓ 

ȉȕȋȕȗȕȋȇ ȏ ȎȇȓȌȘșȏȓ ȌȊȕ ȇșȕȓȕȓ ȚȊȒȌȗȕȋȇ, ȑ ȑȕșȕȗȕȓȚ ȌȠȧ 

ȖȗȏȘȕȌȋȏȔȏȓ șȗȏ ȇșȕȓȇ ȉȕȋȕȗȕȋȇ, ȓȢ ȖȕȒȚȞȏȓ ȉșȕȗȕȐ 

ȖȗȌȋȘșȇȉȏșȌȒȣ ȇȒȑȇȔȕȉ – ȤșȇȔ. ǬȘȒȏ șȇȑȏȓ ȍȌ ȕȈȗȇȎȕȓ 

ȓȢȘȒȌȔȔȕ ȕșȔȦșȣ ȇșȕȓ ȉȕȋȕȗȕȋȇ ȕș ȓȕȒȌȑȚȒȢ ȤșȇȔȇ ȏ ȎȇȓȌȘșȏșȣ 

ȌȊȕ ȇșȕȓȕȓ ȚȊȒȌȗȕȋȇ, ȑȕșȕȗȢȐ, ȉ Șȉȕȥ ȕȞȌȗȌȋȣ, ȘȉȦȎȇȔ Ș șȗȌȓȦ 

ȇșȕȓȇȓȏ ȉȕȋȕȗȕȋȇ (ș.Ȍ. Ȕȇ ȊȗȚȖȖȚ CH ), șȗȌșȏȐ 3 șȕ ȕȈȗȇȎȚȌșȘȦ 

ȖȗȌȋȘșȇȉȏșȌȒȣ ȇȒȑȇȔȕȉ – ȖȗȕȖȇȔ.

ȇȒȑȇȔȢ, ȇȒȑȌȔȢ, ȖȗȌȋȌȒȣȔȢȌ ȚȊȒȌȉȕȋȕȗȕȋȢ, ȔȌȖȗȌȋȌȒȣȔȢȌ ȚȊȒȌȉȕȋȕȗȕȋȢ, ȑȗȌȑȏȔȊ, ȖȕȒȏȓȌȗ,  

ȓȕȔȕȓȌȗ, ȗȌȇȑȝȏȦ ȖȕȒȏȓȌȗȏȎȇȝȏȏ, ȤȒȌȓȌȔșȇȗȔȕȌ ȎȉȌȔȕ, ȘșȌȖȌȔȣ ȖȕȒȏȓȌȗȏȎȇȝȏȏ

• Ǳ ȞȌȓȚ ȖȗȏȉȌȋȧș ȖȗȕȏȎȉȕȋȘșȉȕ ȈȌȔȎȏȔȇ 

ȉ ȔȌȋȕȘșȇșȕȞȔȢȜ ȕȈȡȧȓȇȜ"

• Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� ȋȕȘșȇșȕȞȔȕ Ȓȏ ȋȒȦ 

șȇȑȕȊȕ ȑȕȒȏȞȌȘșȉȇ șȗȇȔȘȖȕȗșȇ ȈȌȔȎȏȔȇ� 

ȖȕȒȚȞȇȌȓȕȊȕ țȗȇȑȝȏȕȔȔȕȐ 

ȋȏȘșȏȒȒȦȝȏȌȐ ȔȌțșȏ"

• Ǿșȕ ȈȢ ȉȢ ȖȗȌȋȒȕȍȏȒȏ ȋȒȦ ȚȉȌȒȏȞȌȔȏȦ 

ȖȗȕȏȎȉȕȋȘșȉȇ ȈȌȔȎȏȔȇ"

ǬȍȌȋȔȌȉȔȕ ȉ  ȓȏȗȌ ȗȇȘȜȕȋȚȌșȘȦ ȔȌȘȑȕȒȣȑȕ 

ȓȏȒȒȏȕȔȕȉ șȕȔȔ ȈȌȔȎȏȔȇ. ǩ ȘȗȌȋȔȌȓ ȕȋȔȕȊȕ Ȓȏșȗȇ 

ȈȌȔȎȏȔȇ ȕȑȇȎȢȉȇȌșȘȦ ȋȕȘșȇșȕȞȔȕ ȋȒȦ ȖȗȕȈȌȊȇ                     

ȇȉșȕȓȕȈȏȒȦ Ȕȇ ȗȇȘȘșȕȦȔȏȌ 10–15 ȑȓ.    

ǶȌȗȌȋȉȏȍȌȔȏȌ șȢȘȦȞ ȇȉșȕȓȕȈȏȒȌȐ ȉ ȊȕȗȕȋȇȜ, ȑȇȑ 

ȏ ȖȕȒȧșȢ ȘȕșȌȔ ȘȇȓȕȒȌșȕȉ, șȗȌȈȚȥș ȈȕȒȣȟȏȜ 

Ȏȇșȗȇș șȕȖȒȏȉȇ. Ǹ ȚȉȌȒȏȞȌȔȏȌȓ ȑȕȒȏȞȌȘșȉȇ 

ȇȉșȕȓȕȈȏȒȌȐ ȏ ȘȇȓȕȒȌșȕȉ ȕȞȌȔȣ ȈȢȘșȗȕ ȗȇȘșȧș ȏ 

ȘȖȗȕȘ Ȕȇ ȈȌȔȎȏȔ. ǩ ȗȌȎȚȒȣșȇșȌ, ȋȒȦ ȕȈȌȘȖȌȞȌȔȏȦ 

ȈȌȘȖȌȗȌȈȕȐȔȕȐ ȗȇȈȕșȢ șȗȇȔȘȖȕȗșȇ ȉȕȎȔȏȑȇȌș 

ȔȌȕȈȜȕȋȏȓȕȘșȣ ȉ ȚȉȌȒȏȞȌȔȏȏ ȕȈȡȧȓȕȉ 

ȖȗȕȏȎȉȕȋȘșȉȇ ȈȌȔȎȏȔȇ. 
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ǹȇȑȏȓ ȍȌ ȕȈȗȇȎȕȓ – ȚȉȌȒȏȞȏȉȇȦ ȞȏȘȒȕ ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ ȉ ȓȕȒȌȑȚȒȌ, – ȓȕȍȔȕ ȘȕȘșȇȉȏșȣ țȕȗȓȚȒȢ 

ȋȗȚȊȏȜ ȖȗȌȋȘșȇȉȏșȌȒȌȐ ȑȒȇȘȘȇ ȇȒȑȇȔȕȉ. ǸȕȘșȇȉ ȇȒȑȇȔȕȉ ȘȕȕșȉȌșȘșȉȚȌș ȕȈȠȌȐ țȕȗȓȚȒȌ Ǹ H .  n 2n+2

ǴȏȍȌ ȖȗȏȉȌȋȌȔȢ țȕȗȓȚȒȢ ȏ ȔȇȎȉȇȔȏȦ ȔȌȑȕșȕȗȢȜ ȇȒȑȇȔȕȉ.

C H4 10

C H5 12

Бутан
Пентан

C H6 14

C H7 16

ǪȌȑȘȇȔ

ǪȌȖșȇȔ

ǯȎ ȘșȗȕȌȔȏȦ ȇȒȑȇȔȕȉ ȘȒȌȋȚȌș, Ȟșȕ ȉ ȓȕȒȌȑȚȒȇȜ Ș ȋȉȚȓȦ ȏ ȈȕȒȌȌ 

ȇșȕȓȇȓȏ ȚȊȒȌȗȕȋȇ Ȥșȏ ȇșȕȓȢ ȘȕȌȋȏȔȌȔȢ ȋȗȚȊ Ș ȋȗȚȊȕȓ șȕȒȣȑȕ 

ȕȋȏȔȇȗȔȕȐ ȘȉȦȎȣȥ (C — C). ǶȕȤșȕȓȚ ȇȒȑȇȔȢ ȔȇȎȢȉȇȥș 

ȖȗȌȋȌȒȣȔȢȓȏ �ȔȇȘȢȠȌȔȔȢȓȏ� ȚȊȒȌȉȕȋȕȗȕȋȇȓȏ.

ǬȘȒȏ ȉ ȓȕȒȌȑȚȒȌ ȤșȇȔȇ ȓȢ ȕșȔȏȓȌȓ Ȗȕ ȕȋȔȕȓȚ ȇșȕȓȚ ȉȕȋȕȗȕȋȇ ȕș 

ȑȇȍȋȕȊȕ ȚȊȒȌȗȕȋȔȕȊȕ ȇșȕȓȇ ȏ ȎȇȖȏȟȌȓ ȓȌȍȋȚ ȇșȕȓȇȓȏ ȚȊȒȌȗȕȋȇ 

ȋȉȕȐȔȚȥ ȘȉȦȎȣ, șȕ ȖȕȒȚȞȏȓ ȚȊȒȌȉȕȋȕȗȕȋ Ș țȕȗȓȚȒȕȐ C H . Ȅșȕș 2 4

ȚȊȒȌȉȕȋȕȗȕȋ ȔȇȎȢȉȇȌșȘȦ ȤșȏȒȌȔȕȓ (ȤșȌȔȕȓ).

ȄșȏȒȌȔ — ȖȌȗȉȢȐ ȖȗȌȋȘșȇȉȏșȌȒȣ ȑȒȇȘȘȇ ȇȒȑȌȔȕȉ. ǾșȕȈȢ 

ȎȇȖȏȘȇșȣ ȘșȗȚȑșȚȗȚ ȘȒȌȋȚȥȠȌȊȕ ȖȗȌȋȘșȇȉȏșȌȒȦ ȇȒȑȌȔȕȉ, ȉ 

ȓȕȒȌȑȚȒȌ ȤșȏȒȌȔȇ ȑ ȕȋȔȕȓȚ ȏȎ ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ ȉȓȌȘșȕ ȕȋȔȕȊȕ 

C H4 8

C H5 10

ǨȚșȌȔ

ǶȌȔșȌȔ

C H6 12

C H7 14

ǪȌȑȘȌȔ

ǪȌȖșȌȔ

ȇșȕȓȇ ȉȕȋȕȗȕȋȇ ȖȗȏȘȕȌȋȏȔȏȓ ȊȗȚȖȖȚ -CH . ǴȇȎȉȇȔȏȌ ȤșȕȊȕ ȇȒȑȌȔȇ – ȖȗȕȖȏȒȌȔ (ȖȗȕȖȌȔ).3

Ǳȇȑ ȘȒȌȋȚȌș ȏȎ ȘșȗȕȌȔȏȦ ȇȒȑȌȔȕȉ, ȉ ȏȜ ȓȕȒȌȑȚȒȇȜ ȏȓȌȌșȘȦ ȕȋȔȇ ȋȉȕȐȔȇȦ ȘȉȦȎȣ (C C) ȓȌȍȋȚ 

ȇșȕȓȇȓȏ ȚȊȒȌȗȕȋȇ. ǶȕȤșȕȓȚ ȇȒȑȌȔȢ ȕșȔȕȘȦșȘȦ ȑ ȔȌȖȗȌȋȌȒȣȔȢȓ �ȔȌȔȇȘȢȠȌȔȔȢȓ� 

ȚȊȒȌȉȕȋȕȗȕȋȇȓ. ǻȕȗȓȚȒȢ ȘȒȌȋȚȥȠȏȜ ȖȗȌȋȘșȇȉȏșȌȒȌȐ ȑȒȇȘȘȇ ȇȒȑȌȔȕȉ ȓȕȍȔȕ ȘȕȘșȇȉȏșȣ șȇȑȏȓ 

ȍȌ ȕȈȗȇȎȕȓ, ȚȉȌȒȏȞȏȉȇȦ ȞȏȘȒȕ ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ ȉ ȓȕȒȌȑȚȒȌ. ǸȕȘșȇȉ ȇȒȑȌȔȕȉ ȘȕȕșȉȌșȘșȉȚȌș 

ȕȈȠȌȐ țȕȗȓȚȒȌ Ǹ H . ǴȏȍȌ ȖȗȏȉȌȋȌȔȢ țȕȗȓȚȒȢ ȏ ȔȇȎȉȇȔȏȦ ȔȌȑȕșȕȗȢȜ ȖȗȌȋȘșȇȉȏșȌȒȌȐ n 2n

ȇȒȑȌȔȕȉ�

   �   ?
  H     H

 C C——

   �   ?  H     H
C H2 4

ȄșȏȒȌȔ

(ȤșȌȔ)

C H3 6

ǶȗȕȖȏȒȌȔ 

(ȖȗȕȖȌȔ)
   �   
  H     H

 C C——

   �     H     H

—

—

C

—
—

H

—H

C H3 8

ȖȗȕȖȇȔ

ǧȒȑ Ȣ (“ ”) – ȇȔ aȔ C ― C

ǧȒȑ Ȣ (“ ”) – ȌȔ eȔ C      C――

ǶȇȗȇțȏȔ, ȏȎ 

ȑȕșȕȗȕȊȕ 

ȏȎȊȕșȇȉȒȏȉȇȥș 

ȘȉȌȞȏ, 

ǺȊȒȌȉȕȋȕȗȕȋȢ – Ȥșȕ ȉȌȠȌȘșȉȇ, ȑȇȑ ȖȗȇȉȏȒȕ, ȔȌȗȇȘșȉȕȗȏȓȢȌ ȉ 

ȉȕȋȌ. Ǹ ȚȉȌȒȏȞȌȔȏȌȓ ȏȜ ȕșȔȕȘȏșȌȒȣȔȕȐ ȓȕȒȌȑȚȒȦȗȔȕȐ ȓȇȘȘȢ 

ȉȕȎȗȇȘșȇȥș ȏȜ șȌȓȖȌȗȇșȚȗȢ ȖȒȇȉȒȌȔȏȦ ȏ ȑȏȖȌȔȏȦ, ȇ șȇȑȍȌ ȏȜ 

ȖȒȕșȔȕȘșȣ. ǺȊȒȌȉȕȋȕȗȕȋȢ Ș ȔȏȎȑȕȐ ȕșȔȕȘȏșȌȒȣȔȕȐ ȓȕȒȌȑȚȒȦȗȔȕȐ 

ȓȇȘȘȕȐ Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ ȔȇȜȕȋȦșȘȦ, ȉ ȕȘȔȕȉȔȕȓ, ȉ 

ȊȇȎȕȕȈȗȇȎȔȕȓ ȘȕȘșȕȦȔȏȏ (ȔȇȖȗȏȓȌȗ, ȓȌșȇȔ (CH ), ȤșȇȔ (C H ), 4 2 6

ȖȗȕȖȇȔ (C H ), ȈȚșȇȔ (C H ), ȤșȏȒȌȔ (C H ), ȖȗȕȖȏȒȌȔ (C H ) ȏ ȋȗ.) Ǹ 3 8 4 10 2 4 3 6

ȚȉȌȒȏȞȌȔȏȌȓ ȕșȔȕȘȏșȌȒȣȔȕȐ ȓȕȒȌȑȚȒȦȗȔȕȐ ȓȇȘȘȢ ȖȕȘȒȌȋȚȥȠȏȌ 

ȖȗȌȋȘșȇȉȏșȌȒȏ ȚȊȒȌȉȕȋȕȗȕȋȕȉ – ȍȏȋȑȏȌ ȏ șȉȧȗȋȢȌ ȉȌȠȌȘșȉȇ Ȗȗȏ 

ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ (ȔȇȖȗȏȓȌȗ, ȖȌȔșȇȔ (C H ), ȊȌȑȘȇȔ (C H ), ȖȌȔșȌȔ 5 12 6 14

(C H ) ȏ ȋȗ. ȔȇȜȕȋȦșȘȦ Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ ȉ ȍȏȋȑȕȓ 5 10

ȘȕȘșȕȦȔȏȏ).

7ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦǾȇȘșȣ ,,

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ 

ȘȓȌȘȣ șȉȧȗȋȢȜ ȇȒȑȇȔȕȉ. 
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7.2  ǺȊȒȌȉȕȋȕȗȕȋȢ. ǱȗȌȑȏȔȊ 

ǨȌȔȎȏȔ ȘȕȘșȇȉȒȦȌș ȕȑȕȒȕ 20% ȕȈȠȌȊȕ ȕȈȡȧȓȇ ȖȗȕȋȚȑșȕȉ, 

ȖȕȒȚȞȇȌȓȢȜ Ȗȗȏ ȋȏȘșȏȒȒȦȝȏȏ ȔȌțșȏ. ǺȞȏșȢȉȇȦ ȉȢȘȕȑȏȐ ȘȖȗȕȘ 

Ȕȇ ȈȌȔȎȏȔ, ȋȒȦ ȚȉȌȒȏȞȌȔȏȦ ȌȊȕ ȉȢȜȕȋȇ (ȖȗȏȓȌȗȔȕ ȋȕ 70%)  

ȋȗȚȊȏȌ ȔȌțșȌȖȗȕȋȚȑșȢ ȖȕȋȉȌȗȊȇȥșȘȦ ȉșȕȗȏȞȔȕȐ ȖȌȗȌȗȇȈȕșȑȌ.  

ǩ ȗȌȎȚȒȣșȇșȌ ȜȏȓȏȞȌȘȑȏȜ ȖȗȕȝȌȘȘȕȉ ȉȌȠȌȘșȉȇ, ȉȜȕȋȦȠȏȌ ȉ 

ȘȕȘșȇȉ ȤșȏȜ ȔȌțșȌȖȗȕȋȚȑșȕȉ, ȖȗȌȉȗȇȠȇȥș ȉ ȉȌȠȌȘșȉȇ, 

ȘȕȕșȉȌșȘșȉȚȥȠȏȌ ȈȌȔȎȏȔȕȉȕȐ țȗȇȑȝȏȏ.

Ǳ ȉȇȍȔȌȐȟȏȓ ȉȌȠȌȘșȉȇȓ ȉ ȘȕȘșȇȉȌ ȔȌțșȏ ȕșȔȕȘȦșȘȦ ȇȒȑȇȔȢ. 

ǶȗȕȘșȌȐȟȏȓ ȖȗȌȋȘșȇȉȏșȌȒȌȓ ȇȒȑȇȔȕȉ ȦȉȒȦȌșȘȦ ȓȌșȇȔ.

ǬȘȒȏ ȕș ȓȕȒȌȑȚȒȢ ȓȌșȇȔȇ ȓȢȘȒȌȔȔȕ ȕșȔȏȓȌȓ ȕȋȏȔ ȇșȕȓ 

ȉȕȋȕȗȕȋȇ ȏ ȎȇȓȌȘșȏȓ ȌȊȕ ȇșȕȓȕȓ ȚȊȒȌȗȕȋȇ, ȑ ȑȕșȕȗȕȓȚ ȌȠȧ 

ȖȗȏȘȕȌȋȏȔȏȓ șȗȏ ȇșȕȓȇ ȉȕȋȕȗȕȋȇ, ȓȢ ȖȕȒȚȞȏȓ ȉșȕȗȕȐ 

ȖȗȌȋȘșȇȉȏșȌȒȣ ȇȒȑȇȔȕȉ – ȤșȇȔ. ǬȘȒȏ șȇȑȏȓ ȍȌ ȕȈȗȇȎȕȓ 

ȓȢȘȒȌȔȔȕ ȕșȔȦșȣ ȇșȕȓ ȉȕȋȕȗȕȋȇ ȕș ȓȕȒȌȑȚȒȢ ȤșȇȔȇ ȏ ȎȇȓȌȘșȏșȣ 

ȌȊȕ ȇșȕȓȕȓ ȚȊȒȌȗȕȋȇ, ȑȕșȕȗȢȐ, ȉ Șȉȕȥ ȕȞȌȗȌȋȣ, ȘȉȦȎȇȔ Ș șȗȌȓȦ 

ȇșȕȓȇȓȏ ȉȕȋȕȗȕȋȇ (ș.Ȍ. Ȕȇ ȊȗȚȖȖȚ CH ), șȗȌșȏȐ 3 șȕ ȕȈȗȇȎȚȌșȘȦ 

ȖȗȌȋȘșȇȉȏșȌȒȣ ȇȒȑȇȔȕȉ – ȖȗȕȖȇȔ.

ȇȒȑȇȔȢ, ȇȒȑȌȔȢ, ȖȗȌȋȌȒȣȔȢȌ ȚȊȒȌȉȕȋȕȗȕȋȢ, ȔȌȖȗȌȋȌȒȣȔȢȌ ȚȊȒȌȉȕȋȕȗȕȋȢ, ȑȗȌȑȏȔȊ, ȖȕȒȏȓȌȗ,  

ȓȕȔȕȓȌȗ, ȗȌȇȑȝȏȦ ȖȕȒȏȓȌȗȏȎȇȝȏȏ, ȤȒȌȓȌȔșȇȗȔȕȌ ȎȉȌȔȕ, ȘșȌȖȌȔȣ ȖȕȒȏȓȌȗȏȎȇȝȏȏ

• Ǳ ȞȌȓȚ ȖȗȏȉȌȋȧș ȖȗȕȏȎȉȕȋȘșȉȕ ȈȌȔȎȏȔȇ 

ȉ ȔȌȋȕȘșȇșȕȞȔȢȜ ȕȈȡȧȓȇȜ"

• Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� ȋȕȘșȇșȕȞȔȕ Ȓȏ ȋȒȦ 

șȇȑȕȊȕ ȑȕȒȏȞȌȘșȉȇ șȗȇȔȘȖȕȗșȇ ȈȌȔȎȏȔȇ� 

ȖȕȒȚȞȇȌȓȕȊȕ țȗȇȑȝȏȕȔȔȕȐ 

ȋȏȘșȏȒȒȦȝȏȌȐ ȔȌțșȏ"

• Ǿșȕ ȈȢ ȉȢ ȖȗȌȋȒȕȍȏȒȏ ȋȒȦ ȚȉȌȒȏȞȌȔȏȦ 

ȖȗȕȏȎȉȕȋȘșȉȇ ȈȌȔȎȏȔȇ"

ǬȍȌȋȔȌȉȔȕ ȉ  ȓȏȗȌ ȗȇȘȜȕȋȚȌșȘȦ ȔȌȘȑȕȒȣȑȕ 

ȓȏȒȒȏȕȔȕȉ șȕȔȔ ȈȌȔȎȏȔȇ. ǩ ȘȗȌȋȔȌȓ ȕȋȔȕȊȕ Ȓȏșȗȇ 

ȈȌȔȎȏȔȇ ȕȑȇȎȢȉȇȌșȘȦ ȋȕȘșȇșȕȞȔȕ ȋȒȦ ȖȗȕȈȌȊȇ                     

ȇȉșȕȓȕȈȏȒȦ Ȕȇ ȗȇȘȘșȕȦȔȏȌ 10–15 ȑȓ.    

ǶȌȗȌȋȉȏȍȌȔȏȌ șȢȘȦȞ ȇȉșȕȓȕȈȏȒȌȐ ȉ ȊȕȗȕȋȇȜ, ȑȇȑ 

ȏ ȖȕȒȧșȢ ȘȕșȌȔ ȘȇȓȕȒȌșȕȉ, șȗȌȈȚȥș ȈȕȒȣȟȏȜ 

Ȏȇșȗȇș șȕȖȒȏȉȇ. Ǹ ȚȉȌȒȏȞȌȔȏȌȓ ȑȕȒȏȞȌȘșȉȇ 

ȇȉșȕȓȕȈȏȒȌȐ ȏ ȘȇȓȕȒȌșȕȉ ȕȞȌȔȣ ȈȢȘșȗȕ ȗȇȘșȧș ȏ 

ȘȖȗȕȘ Ȕȇ ȈȌȔȎȏȔ. ǩ ȗȌȎȚȒȣșȇșȌ, ȋȒȦ ȕȈȌȘȖȌȞȌȔȏȦ 

ȈȌȘȖȌȗȌȈȕȐȔȕȐ ȗȇȈȕșȢ șȗȇȔȘȖȕȗșȇ ȉȕȎȔȏȑȇȌș 

ȔȌȕȈȜȕȋȏȓȕȘșȣ ȉ ȚȉȌȒȏȞȌȔȏȏ ȕȈȡȧȓȕȉ 

ȖȗȕȏȎȉȕȋȘșȉȇ ȈȌȔȎȏȔȇ. 

        H

         _

H — C — H

         _

        H

CH4

ȓȌșȇȔ

C H2 6

ȤșȇȔ

        H     H

         _       _

H — C — Ǹ — H

         _       _

        H     H

        H     H      H

         _       _       _

H — C — Ǹ — C — H

         _       _       _

        H     H      H

ǹȇȑȏȓ ȍȌ ȕȈȗȇȎȕȓ – ȚȉȌȒȏȞȏȉȇȦ ȞȏȘȒȕ ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ ȉ ȓȕȒȌȑȚȒȌ, – ȓȕȍȔȕ ȘȕȘșȇȉȏșȣ țȕȗȓȚȒȢ 

ȋȗȚȊȏȜ ȖȗȌȋȘșȇȉȏșȌȒȌȐ ȑȒȇȘȘȇ ȇȒȑȇȔȕȉ. ǸȕȘșȇȉ ȇȒȑȇȔȕȉ ȘȕȕșȉȌșȘșȉȚȌș ȕȈȠȌȐ țȕȗȓȚȒȌ Ǹ H .  n 2n+2

ǴȏȍȌ ȖȗȏȉȌȋȌȔȢ țȕȗȓȚȒȢ ȏ ȔȇȎȉȇȔȏȦ ȔȌȑȕșȕȗȢȜ ȇȒȑȇȔȕȉ.

C H4 10

C H5 12

Бутан
Пентан

C H6 14

C H7 16

ǪȌȑȘȇȔ

ǪȌȖșȇȔ

ǯȎ ȘșȗȕȌȔȏȦ ȇȒȑȇȔȕȉ ȘȒȌȋȚȌș, Ȟșȕ ȉ ȓȕȒȌȑȚȒȇȜ Ș ȋȉȚȓȦ ȏ ȈȕȒȌȌ 

ȇșȕȓȇȓȏ ȚȊȒȌȗȕȋȇ Ȥșȏ ȇșȕȓȢ ȘȕȌȋȏȔȌȔȢ ȋȗȚȊ Ș ȋȗȚȊȕȓ șȕȒȣȑȕ 

ȕȋȏȔȇȗȔȕȐ ȘȉȦȎȣȥ (C — C). ǶȕȤșȕȓȚ ȇȒȑȇȔȢ ȔȇȎȢȉȇȥș 

ȖȗȌȋȌȒȣȔȢȓȏ �ȔȇȘȢȠȌȔȔȢȓȏ� ȚȊȒȌȉȕȋȕȗȕȋȇȓȏ.

ǬȘȒȏ ȉ ȓȕȒȌȑȚȒȌ ȤșȇȔȇ ȓȢ ȕșȔȏȓȌȓ Ȗȕ ȕȋȔȕȓȚ ȇșȕȓȚ ȉȕȋȕȗȕȋȇ ȕș 

ȑȇȍȋȕȊȕ ȚȊȒȌȗȕȋȔȕȊȕ ȇșȕȓȇ ȏ ȎȇȖȏȟȌȓ ȓȌȍȋȚ ȇșȕȓȇȓȏ ȚȊȒȌȗȕȋȇ 

ȋȉȕȐȔȚȥ ȘȉȦȎȣ, șȕ ȖȕȒȚȞȏȓ ȚȊȒȌȉȕȋȕȗȕȋ Ș țȕȗȓȚȒȕȐ C H . Ȅșȕș 2 4

ȚȊȒȌȉȕȋȕȗȕȋ ȔȇȎȢȉȇȌșȘȦ ȤșȏȒȌȔȕȓ (ȤșȌȔȕȓ).

ȄșȏȒȌȔ — ȖȌȗȉȢȐ ȖȗȌȋȘșȇȉȏșȌȒȣ ȑȒȇȘȘȇ ȇȒȑȌȔȕȉ. ǾșȕȈȢ 

ȎȇȖȏȘȇșȣ ȘșȗȚȑșȚȗȚ ȘȒȌȋȚȥȠȌȊȕ ȖȗȌȋȘșȇȉȏșȌȒȦ ȇȒȑȌȔȕȉ, ȉ 

ȓȕȒȌȑȚȒȌ ȤșȏȒȌȔȇ ȑ ȕȋȔȕȓȚ ȏȎ ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ ȉȓȌȘșȕ ȕȋȔȕȊȕ 

C H4 8

C H5 10

ǨȚșȌȔ

ǶȌȔșȌȔ

C H6 12

C H7 14

ǪȌȑȘȌȔ

ǪȌȖșȌȔ

ȇșȕȓȇ ȉȕȋȕȗȕȋȇ ȖȗȏȘȕȌȋȏȔȏȓ ȊȗȚȖȖȚ -CH . ǴȇȎȉȇȔȏȌ ȤșȕȊȕ ȇȒȑȌȔȇ – ȖȗȕȖȏȒȌȔ (ȖȗȕȖȌȔ).3

Ǳȇȑ ȘȒȌȋȚȌș ȏȎ ȘșȗȕȌȔȏȦ ȇȒȑȌȔȕȉ, ȉ ȏȜ ȓȕȒȌȑȚȒȇȜ ȏȓȌȌșȘȦ ȕȋȔȇ ȋȉȕȐȔȇȦ ȘȉȦȎȣ (C C) ȓȌȍȋȚ 

ȇșȕȓȇȓȏ ȚȊȒȌȗȕȋȇ. ǶȕȤșȕȓȚ ȇȒȑȌȔȢ ȕșȔȕȘȦșȘȦ ȑ ȔȌȖȗȌȋȌȒȣȔȢȓ �ȔȌȔȇȘȢȠȌȔȔȢȓ� 

ȚȊȒȌȉȕȋȕȗȕȋȇȓ. ǻȕȗȓȚȒȢ ȘȒȌȋȚȥȠȏȜ ȖȗȌȋȘșȇȉȏșȌȒȌȐ ȑȒȇȘȘȇ ȇȒȑȌȔȕȉ ȓȕȍȔȕ ȘȕȘșȇȉȏșȣ șȇȑȏȓ 

ȍȌ ȕȈȗȇȎȕȓ, ȚȉȌȒȏȞȏȉȇȦ ȞȏȘȒȕ ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ ȉ ȓȕȒȌȑȚȒȌ. ǸȕȘșȇȉ ȇȒȑȌȔȕȉ ȘȕȕșȉȌșȘșȉȚȌș 

ȕȈȠȌȐ țȕȗȓȚȒȌ Ǹ H . ǴȏȍȌ ȖȗȏȉȌȋȌȔȢ țȕȗȓȚȒȢ ȏ ȔȇȎȉȇȔȏȦ ȔȌȑȕșȕȗȢȜ ȖȗȌȋȘșȇȉȏșȌȒȌȐ n 2n

ȇȒȑȌȔȕȉ�

   �   ?
  H     H

 C C——

   �   ?  H     H
C H2 4

ȄșȏȒȌȔ

(ȤșȌȔ)

C H3 6

ǶȗȕȖȏȒȌȔ 

(ȖȗȕȖȌȔ)
   �   
  H     H

 C C——

   �     H     H

—

—

C

—
—

H

—H

C H3 8

ȖȗȕȖȇȔ

ǧȒȑ Ȣ (“ ”) – ȇȔ aȔ C ― C

ǧȒȑ Ȣ (“ ”) – ȌȔ eȔ C      C――

ǶȇȗȇțȏȔ, ȏȎ 

ȑȕșȕȗȕȊȕ 

ȏȎȊȕșȇȉȒȏȉȇȥș 

ȘȉȌȞȏ, 

ǺȊȒȌȉȕȋȕȗȕȋȢ – Ȥșȕ ȉȌȠȌȘșȉȇ, ȑȇȑ ȖȗȇȉȏȒȕ, ȔȌȗȇȘșȉȕȗȏȓȢȌ ȉ 

ȉȕȋȌ. Ǹ ȚȉȌȒȏȞȌȔȏȌȓ ȏȜ ȕșȔȕȘȏșȌȒȣȔȕȐ ȓȕȒȌȑȚȒȦȗȔȕȐ ȓȇȘȘȢ 

ȉȕȎȗȇȘșȇȥș ȏȜ șȌȓȖȌȗȇșȚȗȢ ȖȒȇȉȒȌȔȏȦ ȏ ȑȏȖȌȔȏȦ, ȇ șȇȑȍȌ ȏȜ 

ȖȒȕșȔȕȘșȣ. ǺȊȒȌȉȕȋȕȗȕȋȢ Ș ȔȏȎȑȕȐ ȕșȔȕȘȏșȌȒȣȔȕȐ ȓȕȒȌȑȚȒȦȗȔȕȐ 

ȓȇȘȘȕȐ Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ ȔȇȜȕȋȦșȘȦ, ȉ ȕȘȔȕȉȔȕȓ, ȉ 

ȊȇȎȕȕȈȗȇȎȔȕȓ ȘȕȘșȕȦȔȏȏ (ȔȇȖȗȏȓȌȗ, ȓȌșȇȔ (CH ), ȤșȇȔ (C H ), 4 2 6

ȖȗȕȖȇȔ (C H ), ȈȚșȇȔ (C H ), ȤșȏȒȌȔ (C H ), ȖȗȕȖȏȒȌȔ (C H ) ȏ ȋȗ.) Ǹ 3 8 4 10 2 4 3 6

ȚȉȌȒȏȞȌȔȏȌȓ ȕșȔȕȘȏșȌȒȣȔȕȐ ȓȕȒȌȑȚȒȦȗȔȕȐ ȓȇȘȘȢ ȖȕȘȒȌȋȚȥȠȏȌ 

ȖȗȌȋȘșȇȉȏșȌȒȏ ȚȊȒȌȉȕȋȕȗȕȋȕȉ – ȍȏȋȑȏȌ ȏ șȉȧȗȋȢȌ ȉȌȠȌȘșȉȇ Ȗȗȏ 

ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ (ȔȇȖȗȏȓȌȗ, ȖȌȔșȇȔ (C H ), ȊȌȑȘȇȔ (C H ), ȖȌȔșȌȔ 5 12 6 14

(C H ) ȏ ȋȗ. ȔȇȜȕȋȦșȘȦ Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ ȉ ȍȏȋȑȕȓ 5 10

ȘȕȘșȕȦȔȏȏ).

7ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦǾȇȘșȣ ,,

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ǮȔȇ-
ȌșȌ Ȓȏ 
ȉȢ"

ȖȗȌȋȘșȇȉȒȦȌș ȘȕȈȕȐ 

ȘȓȌȘȣ șȉȧȗȋȢȜ ȇȒȑȇȔȕȉ. 
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Ǳȇȑ ȏ ȈȕȒȣȟȏȔȘșȉȕ ȕȗȊȇȔȏȞȌȘȑȏȜ ȘȕȌȋȏȔȌȔȏȐ, 

ȚȊȒȌȉȕȋȕȗȕȋȢ – ȊȕȗȥȞȏȌ ȉȌȠȌȘșȉȇ. 
CH  + 2O  ⟶ CO  + 2H O4 2 2 2

ǩ ȜȕȋȌ ȉșȕȗȏȞȔȕȐ ȖȌȗȌȗȇȈȕșȑȏ ȔȌțșȌȖȗȕȋȚȑșȕȉ ȘȕȋȌȗȍȇȠȏȌȘȦ 

ȉ ȔȏȜ ȇȒȑȇȔȢ ȖȗȌșȌȗȖȌȉȇȥș ȗȇȎȒȏȞȔȢȌ ȖȗȌȉȗȇȠȌȔȏȦ. ǵȋȔȏȓ ȏȎ 

șȇȑȏȜ ȖȗȕȝȌȘȘȕȉ  ȦȉȒȦȌșȘȦ ȑȗȌȑȏȔȊ.

ǱȗȌȑȏȔȊ – Ȥșȕ ȗȇȘȠȌȖȒȌȔȏȌ ȓȕȒȌȑȚȒ ȚȊȒȌȉȕȋȕȗȕȋȕȉ ȉ 

ȘȕȘșȇȉȌ ȔȌțșȌȖȗȕȋȚȑșȕȉ ȋȕ ȓȕȒȌȑȚȒ ȓȌȔȣȟȌȊȕ ȗȇȎȓȌȗȇ, 

ȖȗȕȏȘȜȕȋȦȠȌȌ ȉ ȖȗȕȝȌȘȘȌ ȉșȕȗȏȞȔȕȐ ȖȌȗȌȗȇȈȕșȑȏ ȔȌțșȏ.ǺȘșȇȔȕȉȑȇ ȑȇșȇȒȏșȏȞȌȘȑȕȊȕ ȑȗȌȑȏȔȊȇ 

Ȕȇ ȔȌțșȌȖȌȗȌȗȇȈȇșȢȉȇȥȠȌȓ ȎȇȉȕȋȌ

ǩ ȖȗȕȝȌȘȘȌ ȑȗȌȑȏȔȊȇ ȔȌțșȌȖȗȕȋȚȑș Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȏȘȖȇȗȦȌșȘȦ, ȇ ȖȕȒȚȞȌȔȔȢȌ ȊȕȗȦȞȏȌ ȖȇȗȢ 

ȖȗȕȖȚȘȑȇȥșȘȦ Ȕȇȋ ȑȇșȇȒȏȎȇșȕȗȕȓ. ǩ Ȥșȕ ȉȗȌȓȦ ȘȕȋȌȗȍȇȠȏȌȘȦ ȉ ȔȌțșȌȖȗȕȋȚȑșȌ ȇȒȑȇȔȢ 

ȗȇȎȒȇȊȇȥșȘȦ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȘȓȌȘȏ ȇȒȑȇȔȕȉ ȏ ȇȒȑȌȔȕȉ. ǴȇȖȗȏȓȌȗ, ȗȇȘȠȌȖȒȌȔȏȌ ȓȕȒȌȑȚȒȢ 

ȇȒȑȇȔȇ ȉ ȘȕȘșȇȉȌ ȔȌțșȌȖȗȕȋȚȑșȇ, ȘȕȋȌȗȍȇȠȌȐ 10 ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ, ȓȕȍȌș ȖȗȕȏȘȜȕȋȏșȣ ȘȕȊȒȇȘȔȕ 

ȘȒȌȋȚȥȠȌȐ ȘȜȌȓȌ�

ǶȕȒȚȞȌȔȔȢȐ ȉ ȤșȕȐ ȗȌȇȑȝȏȏ ȖȌȔșȇȔ (C H ) ȕșȔȕȘȏșȘȦ ȑ ȕȘȔȕȉȔȢȓ ȉȌȠȌȘșȉȇȓ, ȉȜȕȋȦȠȏȓ ȉ ȘȕȘșȇȉ 5 12

ȈȌȔȎȏȔȇ. ǸȒȌȋȕȉȇșȌȒȣȔȕ, ȉ ȜȕȋȌ ȑȗȌȑȏȔȊȇ ȔȌțșȌȖȗȕȋȚȑș ȖȗȌȉȗȇȠȇȌșȘȦ ȉ ȈȌȔȎȏȔ, Ȟșȕ Ȗȗȏȉȕȋȏș ȑ 

ȚȉȌȒȏȞȌȔȏȥ ȉȢȜȕȋȇ ȈȌȔȎȏȔȇ ȉ ȖȗȕȓȢȟȒȌȔȔȢȜ ȓȇȘȟșȇȈȇȜ. ǵȈȗȇȎȚȥȠȏȌȘȦ ȉ Ȥșȕȓ ȖȗȕȝȌȘȘȌ  

ȤșȏȒȌȔ (C H ) ȏ ȖȗȕȖȏȒȌȔ (C H ) ȏȘȖȕȒȣȎȚȥșȘȦ ȋȒȦ ȖȕȒȚȞȌȔȏȦ ȖȒȇȘșȓȇȘȘ. ǹȇȑ, ȉ ȗȌȎȚȒȣșȇșȌ ȗȇȎȗȢȉȇ 2 4 3 6

ȏȓȌȥȠȏȜȘȦ ȉ ȔȏȜ ȋȉȕȐȔȢȜ ȘȉȦȎȌȐ ȓȕȒȌȑȚȒȢ ȤșȏȒȌȔȇ ȏ ȖȗȕȖȏȒȌȔȇ ȘȕȌȋȏȔȦȥșȘȦ ȋȗȚȊ Ș ȋȗȚȊȕȓ, 

ȕȈȗȇȎȚȦ ȓȇȑȗȕȓȕȒȌȑȚȒȢ. ǶȕȒȚȞȌȔȔȢȌ Ȗȗȏ Ȥșȕȓ ȉȌȠȌȘșȉȇ ȔȇȎȢȉȇȥșȘȦ ȖȕȒȏȓȌȗȇȓȏ, ȉȌȠȌȘșȉȇ, 

ȕȈȗȇȎȕȉȇȉȟȏȌ ȖȕȒȏȓȌȗȢ, – ȓȕȔȕȓȌȗȇȓȏ, ȇ ȗȌȇȑȝȏȦ — ȗȌȇȑȝȏȌȐ ȖȕȒȏȓȌȗȏȎȇȝȏȏ. ǴȇȖȗȏȓȌȗ, 

Ȗȗȏ ȖȕȒȏȓȌȗȏȎȇȝȏȏ ȤșȏȒȌȔȇ ȖȕȒȚȞȇȌșȘȦ ȖȕȒȏȤșȏȒȌȔ. ȄșȚ ȗȌȇȑȝȏȥ ȓȕȍȔȕ ȖȗȌȋȘșȇȉȏșȣ ȉ ȉȏȋȌ 

ȘȒȌȋȚȥȠȌȐ ȘȜȌȓȢ�

Ǳȇȑ ȉȏȋȔȕ ȏȎ ȘȜȌȓȢ, ȓȇȑȗȕȓȕȒȌȑȚȒȇ ȖȕȒȏȓȌȗȇ ȘȕȘșȕȏș ȏȎ ȓȔȕȊȕȑȗȇșȔȕ ȖȕȉșȕȗȦȥȠȏȜȘȦ 

ȞȇȘșȌȐ – ȤȒȌȓȌȔșȇȗȔȢȜ ȎȉȌȔȣȌȉ. ǶȕȤșȕȓȚ ȜȏȓȏȞȌȘȑȚȥ țȕȗȓȚȒȚ  ȖȕȒȏȤșȏȒȌȔȇ ȓȕȍȔȕ 

ȎȇȖȏȘȇșȣ ȑȇȑ (― CH  ― CH  ―) . ǮȋȌȘȣ n – ȘșȌȖȌȔȣ ȖȕȒȏȓȌȗȏȎȇȝȏȏ. ǺȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ 2 2 n

ȏȓȌȌș ȘȒȌȋȚȥȠȏȐ ȉȏȋ� 
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540�C, ȑȇșȇȒȏȎȇșȕȗȇȒȑȇȔ

ȇȒȑȇȔ

(ȖȌȔșȇȔ)

ȇȒȑȌȔ

(ȖȗȕȖȏȒȌȔ)

ȇȒȑȌȔ

(ȤșȏȒȌȔ)

Ǳȇȑ ȕȘȚȠȌȘșȉȏșȣ ȑȗȌȑȏȔȊ ȉ ȒȇȈȕȗȇșȕȗȏȏ" 

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȓȏȔȌȗȇȒȣȔȇȦ ȉȇșȇ șȕȒȠȏȔȕȐ 3–4 Șȓ, ȕȑȘȏȋ ȇȒȥȓȏȔȏȦ, ȖȗȕȈȏȗȑȏ, ȖȗȕȈȑȇ, 

ȊȇȎȕȕșȉȕȋȔȇȦ șȗȚȈȑȇ, ȘșȌȑȒȦȔȔȢȐ ȘȕȘȚȋ, ȉȕȋȇ, ȟșȇșȏȉȢ, ȘȖȏȗșȕȉȑȇ, ȘȓȇȎȕȞȔȕȌ ȓȇȘȒȕ.

ǵȈȘȚȋȏșȌ�

1. Ǿșȕ ȉȢ ȔȇȈȒȥȋȇȒȏ ȉȕ ȉȗȌȓȦ ȔȇȊȗȌȉȇȔȏȦ"

2. Ƕȕ ȑȇȑȏȓ ȘȉȕȐȘșȉȇȓ ȗȇȎȒȏȞȇȥșȘȦ ȏȘȜȕȋȔȕȌ ȉȌȠȌȘșȉȕ ȏ ȖȕȒȚȞȌȔȔȢȐ ȖȗȕȋȚȑș"

3. Ǳȇȑ ȓȕȍȔȕ ȕȈȡȦȘȔȏșȣ ȗȇȎȒȏȞȏȌ ȉ ȤșȏȜ ȘȉȕȐȘșȉȇȜ"

ǿȇȊ 1. ǶȌȗȌȖȏȟȏșȌ ȉ șȌșȗȇȋȣ ȘȒȌȋȚȥȠȚȥ șȇȈȒȏȝȚ.

ǿȇȊ 2. ǵȖȏȟȏșȌ ȉȔȌȟȔȏȐ ȉȏȋ ȏ ȎȇȖȇȜ ȘȓȇȎȕȞȔȕȊȕ ȓȇȘȒȇ ȏ ȕșȓȌșȣșȌ Ȥșȏ ȋȇȔȔȢȌ ȉ șȇȈȒȏȝȌ.

ǿȇȊ 3. ǵșȈȌȗȏșȌ ȔȌȓȔȕȊȕ ȤșȕȊȕ ȓȇȘȒȇ ȏ ȘȕȍȊȏșȌ ȌȊȕ Ȕȇ ȞȇȘȕȉȕȓ ȘșȌȑȒȌ. ǵșȓȌșȣșȌ ȉ șȇȈȒȏȝȌ ȘȑȕȗȕȘșȣ                                         
ȊȕȗȌȔȏȦ ȓȇȘȒȇ ȏ Ȕȇ ȕȘȔȕȉȇȔȏȏ ȘȑȕȗȕȘșȏ – ȌȊȕ ȇȑșȏȉȔȕȘșȣ ȉ ȤșȕȐ ȗȌȇȑȝȏȏ. 

ǿȇȊ 4. ǵȖȚȘșȏșȌ ȓȏȔȌȗȇȒȣȔȚȥ ȉȇșȚ ȉ ȘȓȇȎȕȞȔȕȌ ȓȇȘȒȕ ȏ ȖȕȋȌȗȍȏșȌ ȔȌȑȕșȕȗȕȌ ȉȗȌȓȦ, ȎȇșȌȓ ȏȎȉȒȌȑȏșȌ.                               

ǸȉȕȐȘșȉȇ

ǩȔȌȟȔȏȐ ȉȏȋ    

ǮȇȖȇȜ

ǸȖȕȘȕȈȔȕȘșȣ ȑ ȉȕȎȊȕȗȇȔȏȥ

ǼȏȓȏȞȌȘȑȇȦ ȇȑșȏȉȔȕȘșȣ

ǸȓȇȎȕȞȔȕȌ ȓȇȘȒȕ ǶȗȕȋȚȑș

ǶȕȓȌȘșȏȉ ȤșȚ ȉȇșȚ Ȕȇ ȋȔȕ ȖȗȕȈȏȗȑȏ, ȎȇȑȗȌȖȏșȌ ȖȗȕȈȏȗȑȚ Ȕȇ 
ȟșȇșȏȉȌ ȉ ȊȕȗȏȎȕȔșȇȒȣȔȕȓ ȖȕȒȕȍȌȔȏȏ.

ǿȇȊ 5. ǶȕȓȌȘșȏșȌ ȉ ȘȗȌȋȔȥȥ ȞȇȘșȣ ȖȗȕȈȏȗȑȏ ȔȌȓȔȕȊȕ   ȕȑȘȏȋȇ 
ȇȒȥȓȏȔȏȦ. ǮȇȑȗȕȐșȌ ȊȕȗȒȢȟȑȕ ȖȗȕȈȏȗȑȏ ȖȗȕȈȑȕȐ  Ș 
ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȕȐ.

ǿȇȊ 6. ǸȓȕȔșȏȗȚȐșȌ ȖȗȏȈȕȗ, ȑȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ, ȞșȕȈȢ 
ȊȇȎ, ȉȢȋȌȒȦȥȠȏȐȘȦ ȏȎ ȖȗȕȈȏȗȑȏ, ȘȕȈȏȗȇȒȘȦ Ȕȇȋ ȉȕȋȕȐ. 

ǿȇȊ 7. ǴȇȊȗȌȉȇȐșȌ ȔȌȑȕșȕȗȕȌ ȉȗȌȓȦ ȞȇȘșȣ ȖȗȕȈȏȗȑȏ Ș ȕȑȘȏȋȕȓ 
ȇȒȥȓȏȔȏȦ ȖȒȇȓȌȔȌȓ ȘȖȏȗșȕȉȑȏ.
ǿȇȊ 8. ǶȗȌȑȗȇșȏșȌ ȔȇȊȗȌȉȇȔȏȌ ȏ ȘȗȇȎȚ ȍȌ ȏȎȉȒȌȑȏșȌ ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ ȏȎ ȉȕȋȢ.                                    
ǵȖȗȌȋȌȒȏșȌ ȉȔȌȟȔȏȐ ȉȏȋ ȏ ȎȇȖȇȜ ȖȗȕȋȚȑșȇ, ȘȕȈȗȇȔȔȕȊȕ Ȕȇȋ ȉȕȋȕȐ, ȏ ȕșȓȌșȣșȌ ȏȜ ȉ șȇȈȒȏȝȌ.

ǿȇȊ �. ǵȘșȕȗȕȍȔȕ ȖȕȋȕȍȊȏșȌ ȖȕȒȚȞȌȔȔȢȐ ȖȗȕȋȚȑș, ȕșȓȌșȣșȌ ȉ șȇȈȒȏȝȌ ȘȑȕȗȕȘșȣ ȊȕȗȌȔȏȦ ȏ Ȕȇ ȕȘȔȕȉȇȔȏȏ 

ȘȑȕȗȕȘșȏ – ȌȊȕ ȇȑșȏȉȔȕȘșȣ ȉ ȤșȕȐ ȗȌȇȑȝȏȏ. 

ȓȏȔȌȗȇȒȣȔȇȦ ȉȇșȇ

ȕȑȘȏȋ ȇȒȥȓȏȔȏȦ

ȉȕȋȇ
ȔȇȊȗȌȉȇȔȏȌ

nCH       CH  → (― CH  ― CH  ―)2 2 2 2 n

ȤșȏȒȌȔ
(ȓȕȔȕȓȌȗ)

——

7ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦǾȇȘșȣ ,,

ȖȕȒȏȤșȏȒȌȔ
(ȖȕȒȏȓȌȗ)

ǫ
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ȖȕȒȏȓȌȗȏȎȇȝȏȦ

ȓȕȒȌȑȚȒȢ ȤșȏȒȌȔȇ 

țȗȇȊȓȌȔș ȓȇȑȗȕȓȕȒȌȑȚȒȢ ȖȕȒȏȤșȏȒȌȔȇ

t
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Ǳȇȑ ȏ ȈȕȒȣȟȏȔȘșȉȕ ȕȗȊȇȔȏȞȌȘȑȏȜ ȘȕȌȋȏȔȌȔȏȐ, 

ȚȊȒȌȉȕȋȕȗȕȋȢ – ȊȕȗȥȞȏȌ ȉȌȠȌȘșȉȇ. 
CH  + 2O  ⟶ CO  + 2H O4 2 2 2

ǩ ȜȕȋȌ ȉșȕȗȏȞȔȕȐ ȖȌȗȌȗȇȈȕșȑȏ ȔȌțșȌȖȗȕȋȚȑșȕȉ ȘȕȋȌȗȍȇȠȏȌȘȦ 

ȉ ȔȏȜ ȇȒȑȇȔȢ ȖȗȌșȌȗȖȌȉȇȥș ȗȇȎȒȏȞȔȢȌ ȖȗȌȉȗȇȠȌȔȏȦ. ǵȋȔȏȓ ȏȎ 

șȇȑȏȜ ȖȗȕȝȌȘȘȕȉ  ȦȉȒȦȌșȘȦ ȑȗȌȑȏȔȊ.

ǱȗȌȑȏȔȊ – Ȥșȕ ȗȇȘȠȌȖȒȌȔȏȌ ȓȕȒȌȑȚȒ ȚȊȒȌȉȕȋȕȗȕȋȕȉ ȉ 

ȘȕȘșȇȉȌ ȔȌțșȌȖȗȕȋȚȑșȕȉ ȋȕ ȓȕȒȌȑȚȒ ȓȌȔȣȟȌȊȕ ȗȇȎȓȌȗȇ, 

ȖȗȕȏȘȜȕȋȦȠȌȌ ȉ ȖȗȕȝȌȘȘȌ ȉșȕȗȏȞȔȕȐ ȖȌȗȌȗȇȈȕșȑȏ ȔȌțșȏ.ǺȘșȇȔȕȉȑȇ ȑȇșȇȒȏșȏȞȌȘȑȕȊȕ ȑȗȌȑȏȔȊȇ 

Ȕȇ ȔȌțșȌȖȌȗȌȗȇȈȇșȢȉȇȥȠȌȓ ȎȇȉȕȋȌ

ǩ ȖȗȕȝȌȘȘȌ ȑȗȌȑȏȔȊȇ ȔȌțșȌȖȗȕȋȚȑș Ȗȗȏ ȔȇȊȗȌȉȇȔȏȏ ȏȘȖȇȗȦȌșȘȦ, ȇ ȖȕȒȚȞȌȔȔȢȌ ȊȕȗȦȞȏȌ ȖȇȗȢ 

ȖȗȕȖȚȘȑȇȥșȘȦ Ȕȇȋ ȑȇșȇȒȏȎȇșȕȗȕȓ. ǩ Ȥșȕ ȉȗȌȓȦ ȘȕȋȌȗȍȇȠȏȌȘȦ ȉ ȔȌțșȌȖȗȕȋȚȑșȌ ȇȒȑȇȔȢ 

ȗȇȎȒȇȊȇȥșȘȦ Ș ȕȈȗȇȎȕȉȇȔȏȌȓ ȘȓȌȘȏ ȇȒȑȇȔȕȉ ȏ ȇȒȑȌȔȕȉ. ǴȇȖȗȏȓȌȗ, ȗȇȘȠȌȖȒȌȔȏȌ ȓȕȒȌȑȚȒȢ 

ȇȒȑȇȔȇ ȉ ȘȕȘșȇȉȌ ȔȌțșȌȖȗȕȋȚȑșȇ, ȘȕȋȌȗȍȇȠȌȐ 10 ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ, ȓȕȍȌș ȖȗȕȏȘȜȕȋȏșȣ ȘȕȊȒȇȘȔȕ 

ȘȒȌȋȚȥȠȌȐ ȘȜȌȓȌ�

ǶȕȒȚȞȌȔȔȢȐ ȉ ȤșȕȐ ȗȌȇȑȝȏȏ ȖȌȔșȇȔ (C H ) ȕșȔȕȘȏșȘȦ ȑ ȕȘȔȕȉȔȢȓ ȉȌȠȌȘșȉȇȓ, ȉȜȕȋȦȠȏȓ ȉ ȘȕȘșȇȉ 5 12

ȈȌȔȎȏȔȇ. ǸȒȌȋȕȉȇșȌȒȣȔȕ, ȉ ȜȕȋȌ ȑȗȌȑȏȔȊȇ ȔȌțșȌȖȗȕȋȚȑș ȖȗȌȉȗȇȠȇȌșȘȦ ȉ ȈȌȔȎȏȔ, Ȟșȕ Ȗȗȏȉȕȋȏș ȑ 

ȚȉȌȒȏȞȌȔȏȥ ȉȢȜȕȋȇ ȈȌȔȎȏȔȇ ȉ ȖȗȕȓȢȟȒȌȔȔȢȜ ȓȇȘȟșȇȈȇȜ. ǵȈȗȇȎȚȥȠȏȌȘȦ ȉ Ȥșȕȓ ȖȗȕȝȌȘȘȌ  

ȤșȏȒȌȔ (C H ) ȏ ȖȗȕȖȏȒȌȔ (C H ) ȏȘȖȕȒȣȎȚȥșȘȦ ȋȒȦ ȖȕȒȚȞȌȔȏȦ ȖȒȇȘșȓȇȘȘ. ǹȇȑ, ȉ ȗȌȎȚȒȣșȇșȌ ȗȇȎȗȢȉȇ 2 4 3 6

ȏȓȌȥȠȏȜȘȦ ȉ ȔȏȜ ȋȉȕȐȔȢȜ ȘȉȦȎȌȐ ȓȕȒȌȑȚȒȢ ȤșȏȒȌȔȇ ȏ ȖȗȕȖȏȒȌȔȇ ȘȕȌȋȏȔȦȥșȘȦ ȋȗȚȊ Ș ȋȗȚȊȕȓ, 

ȕȈȗȇȎȚȦ ȓȇȑȗȕȓȕȒȌȑȚȒȢ. ǶȕȒȚȞȌȔȔȢȌ Ȗȗȏ Ȥșȕȓ ȉȌȠȌȘșȉȇ ȔȇȎȢȉȇȥșȘȦ ȖȕȒȏȓȌȗȇȓȏ, ȉȌȠȌȘșȉȇ, 

ȕȈȗȇȎȕȉȇȉȟȏȌ ȖȕȒȏȓȌȗȢ, – ȓȕȔȕȓȌȗȇȓȏ, ȇ ȗȌȇȑȝȏȦ — ȗȌȇȑȝȏȌȐ ȖȕȒȏȓȌȗȏȎȇȝȏȏ. ǴȇȖȗȏȓȌȗ, 

Ȗȗȏ ȖȕȒȏȓȌȗȏȎȇȝȏȏ ȤșȏȒȌȔȇ ȖȕȒȚȞȇȌșȘȦ ȖȕȒȏȤșȏȒȌȔ. ȄșȚ ȗȌȇȑȝȏȥ ȓȕȍȔȕ ȖȗȌȋȘșȇȉȏșȣ ȉ ȉȏȋȌ 

ȘȒȌȋȚȥȠȌȐ ȘȜȌȓȢ�

Ǳȇȑ ȉȏȋȔȕ ȏȎ ȘȜȌȓȢ, ȓȇȑȗȕȓȕȒȌȑȚȒȇ ȖȕȒȏȓȌȗȇ ȘȕȘșȕȏș ȏȎ ȓȔȕȊȕȑȗȇșȔȕ ȖȕȉșȕȗȦȥȠȏȜȘȦ 

ȞȇȘșȌȐ – ȤȒȌȓȌȔșȇȗȔȢȜ ȎȉȌȔȣȌȉ. ǶȕȤșȕȓȚ ȜȏȓȏȞȌȘȑȚȥ țȕȗȓȚȒȚ  ȖȕȒȏȤșȏȒȌȔȇ ȓȕȍȔȕ 

ȎȇȖȏȘȇșȣ ȑȇȑ (― CH  ― CH  ―) . ǮȋȌȘȣ n – ȘșȌȖȌȔȣ ȖȕȒȏȓȌȗȏȎȇȝȏȏ. ǺȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ 2 2 n

ȏȓȌȌș ȘȒȌȋȚȥȠȏȐ ȉȏȋ� 
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540�C, ȑȇșȇȒȏȎȇșȕȗȇȒȑȇȔ

ȇȒȑȇȔ

(ȖȌȔșȇȔ)

ȇȒȑȌȔ

(ȖȗȕȖȏȒȌȔ)

ȇȒȑȌȔ

(ȤșȏȒȌȔ)

Ǳȇȑ ȕȘȚȠȌȘșȉȏșȣ ȑȗȌȑȏȔȊ ȉ ȒȇȈȕȗȇșȕȗȏȏ" 

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȓȏȔȌȗȇȒȣȔȇȦ ȉȇșȇ șȕȒȠȏȔȕȐ 3–4 Șȓ, ȕȑȘȏȋ ȇȒȥȓȏȔȏȦ, ȖȗȕȈȏȗȑȏ, ȖȗȕȈȑȇ, 

ȊȇȎȕȕșȉȕȋȔȇȦ șȗȚȈȑȇ, ȘșȌȑȒȦȔȔȢȐ ȘȕȘȚȋ, ȉȕȋȇ, ȟșȇșȏȉȢ, ȘȖȏȗșȕȉȑȇ, ȘȓȇȎȕȞȔȕȌ ȓȇȘȒȕ.

ǵȈȘȚȋȏșȌ�

1. Ǿșȕ ȉȢ ȔȇȈȒȥȋȇȒȏ ȉȕ ȉȗȌȓȦ ȔȇȊȗȌȉȇȔȏȦ"

2. Ƕȕ ȑȇȑȏȓ ȘȉȕȐȘșȉȇȓ ȗȇȎȒȏȞȇȥșȘȦ ȏȘȜȕȋȔȕȌ ȉȌȠȌȘșȉȕ ȏ ȖȕȒȚȞȌȔȔȢȐ ȖȗȕȋȚȑș"

3. Ǳȇȑ ȓȕȍȔȕ ȕȈȡȦȘȔȏșȣ ȗȇȎȒȏȞȏȌ ȉ ȤșȏȜ ȘȉȕȐȘșȉȇȜ"

ǿȇȊ 1. ǶȌȗȌȖȏȟȏșȌ ȉ șȌșȗȇȋȣ ȘȒȌȋȚȥȠȚȥ șȇȈȒȏȝȚ.

ǿȇȊ 2. ǵȖȏȟȏșȌ ȉȔȌȟȔȏȐ ȉȏȋ ȏ ȎȇȖȇȜ ȘȓȇȎȕȞȔȕȊȕ ȓȇȘȒȇ ȏ ȕșȓȌșȣșȌ Ȥșȏ ȋȇȔȔȢȌ ȉ șȇȈȒȏȝȌ.

ǿȇȊ 3. ǵșȈȌȗȏșȌ ȔȌȓȔȕȊȕ ȤșȕȊȕ ȓȇȘȒȇ ȏ ȘȕȍȊȏșȌ ȌȊȕ Ȕȇ ȞȇȘȕȉȕȓ ȘșȌȑȒȌ. ǵșȓȌșȣșȌ ȉ șȇȈȒȏȝȌ ȘȑȕȗȕȘșȣ                                         
ȊȕȗȌȔȏȦ ȓȇȘȒȇ ȏ Ȕȇ ȕȘȔȕȉȇȔȏȏ ȘȑȕȗȕȘșȏ – ȌȊȕ ȇȑșȏȉȔȕȘșȣ ȉ ȤșȕȐ ȗȌȇȑȝȏȏ. 

ǿȇȊ 4. ǵȖȚȘșȏșȌ ȓȏȔȌȗȇȒȣȔȚȥ ȉȇșȚ ȉ ȘȓȇȎȕȞȔȕȌ ȓȇȘȒȕ ȏ ȖȕȋȌȗȍȏșȌ ȔȌȑȕșȕȗȕȌ ȉȗȌȓȦ, ȎȇșȌȓ ȏȎȉȒȌȑȏșȌ.                               

ǸȉȕȐȘșȉȇ

ǩȔȌȟȔȏȐ ȉȏȋ    

ǮȇȖȇȜ

ǸȖȕȘȕȈȔȕȘșȣ ȑ ȉȕȎȊȕȗȇȔȏȥ

ǼȏȓȏȞȌȘȑȇȦ ȇȑșȏȉȔȕȘșȣ

ǸȓȇȎȕȞȔȕȌ ȓȇȘȒȕ ǶȗȕȋȚȑș

ǶȕȓȌȘșȏȉ ȤșȚ ȉȇșȚ Ȕȇ ȋȔȕ ȖȗȕȈȏȗȑȏ, ȎȇȑȗȌȖȏșȌ ȖȗȕȈȏȗȑȚ Ȕȇ 
ȟșȇșȏȉȌ ȉ ȊȕȗȏȎȕȔșȇȒȣȔȕȓ ȖȕȒȕȍȌȔȏȏ.

ǿȇȊ 5. ǶȕȓȌȘșȏșȌ ȉ ȘȗȌȋȔȥȥ ȞȇȘșȣ ȖȗȕȈȏȗȑȏ ȔȌȓȔȕȊȕ   ȕȑȘȏȋȇ 
ȇȒȥȓȏȔȏȦ. ǮȇȑȗȕȐșȌ ȊȕȗȒȢȟȑȕ ȖȗȕȈȏȗȑȏ ȖȗȕȈȑȕȐ  Ș 
ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȕȐ.

ǿȇȊ 6. ǸȓȕȔșȏȗȚȐșȌ ȖȗȏȈȕȗ, ȑȇȑ ȖȕȑȇȎȇȔȕ Ȕȇ ȗȏȘȚȔȑȌ, ȞșȕȈȢ 
ȊȇȎ, ȉȢȋȌȒȦȥȠȏȐȘȦ ȏȎ ȖȗȕȈȏȗȑȏ, ȘȕȈȏȗȇȒȘȦ Ȕȇȋ ȉȕȋȕȐ. 

ǿȇȊ 7. ǴȇȊȗȌȉȇȐșȌ ȔȌȑȕșȕȗȕȌ ȉȗȌȓȦ ȞȇȘșȣ ȖȗȕȈȏȗȑȏ Ș ȕȑȘȏȋȕȓ 
ȇȒȥȓȏȔȏȦ ȖȒȇȓȌȔȌȓ ȘȖȏȗșȕȉȑȏ.
ǿȇȊ 8. ǶȗȌȑȗȇșȏșȌ ȔȇȊȗȌȉȇȔȏȌ ȏ ȘȗȇȎȚ ȍȌ ȏȎȉȒȌȑȏșȌ ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ ȏȎ ȉȕȋȢ.                                    
ǵȖȗȌȋȌȒȏșȌ ȉȔȌȟȔȏȐ ȉȏȋ ȏ ȎȇȖȇȜ ȖȗȕȋȚȑșȇ, ȘȕȈȗȇȔȔȕȊȕ Ȕȇȋ ȉȕȋȕȐ, ȏ ȕșȓȌșȣșȌ ȏȜ ȉ șȇȈȒȏȝȌ.

ǿȇȊ �. ǵȘșȕȗȕȍȔȕ ȖȕȋȕȍȊȏșȌ ȖȕȒȚȞȌȔȔȢȐ ȖȗȕȋȚȑș, ȕșȓȌșȣșȌ ȉ șȇȈȒȏȝȌ ȘȑȕȗȕȘșȣ ȊȕȗȌȔȏȦ ȏ Ȕȇ ȕȘȔȕȉȇȔȏȏ 

ȘȑȕȗȕȘșȏ – ȌȊȕ ȇȑșȏȉȔȕȘșȣ ȉ ȤșȕȐ ȗȌȇȑȝȏȏ. 

ȓȏȔȌȗȇȒȣȔȇȦ ȉȇșȇ

ȕȑȘȏȋ ȇȒȥȓȏȔȏȦ

ȉȕȋȇ
ȔȇȊȗȌȉȇȔȏȌ

nCH       CH  → (― CH  ― CH  ―)2 2 2 2 n

ȤșȏȒȌȔ
(ȓȕȔȕȓȌȗ)

——

7ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦǾȇȘșȣ ,,

ȖȕȒȏȤșȏȒȌȔ
(ȖȕȒȏȓȌȗ)

ǫ
Ȍ
Ȧ
șȌ

Ȓ
ȣ
Ȕ

ȕ
Șș

ȣ

   �   ?
  H     H

 C C——

   �   ?  H     H

   �   ?
  H     H

 C C——

   �   ?  H     H

   �   ?
  H     H

 C C——

   �   ?  H     H

   �   ?
  H     H

 C C——

   �   ?  H     H

   �   ?
  H     H

 C C——

   �   ?  H     H

   �   ?
  H     H

 C C——

   �   ?  H     H

― C ― C ― C ― C ― C ― C ― C ― C ― C ― C ― C ― C ―  
|
H

H
|

|
H

H
|

|
H

H
|

|
H

H
|

|
H

H
|

|
H

H
|

|
H

H
|

|
H

H
|

|
H

H
|

|
H

H
|

|
H

H
|

|
H

H
|

ȖȕȒȏȓȌȗȏȎȇȝȏȦ

ȓȕȒȌȑȚȒȢ ȤșȏȒȌȔȇ 

țȗȇȊȓȌȔș ȓȇȑȗȕȓȕȒȌȑȚȒȢ ȖȕȒȏȤșȏȒȌȔȇ

t
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7.3  ǸȖȏȗșȢ ȏ ȑȇȗȈȕȔȕȉȢȌ ȑȏȘȒȕșȢ

Проверьте полученные знания

1. ǱȇȑȏȌ ȉȌȠȌȘșȉȇ ȕșȔȕȘȦșȘȦ ȑ ȇȒȑȇȔȇȓ" Ǳȇȑȕȉȇ țȕȗȓȚȒȇ ȞȌșȉȧȗșȕȊȕ ȖȗȌȋȘșȇȉȏșȌȒȦ ȑȒȇȘȘȇ ȇȒȑȇȔȕȉ" 

Ǳȇȑ ȉȢ Ȥșȕ ȕȖȗȌȋȌȒȏȒȏ"

2. ǶȕȞȌȓȚ ȇȒȑȌȔȢ ȔȇȎȢȉȇȥș ȔȌȖȗȌȋȌȒȣȔȢȓȏ ȚȊȒȌȉȕȋȕȗȕȋȇȓȏ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș Ȕȇ ȖȗȏȓȌȗȌ 

ȖȗȕȖȌȔȇ.  

3. Ǿșȕ șȇȑȕȌ ȑȗȌȑȏȔȊ" ǫȒȦ ȑȇȑȏȜ ȝȌȒȌȐ ȏȘȖȕȒȣȎȚȌșȘȦ Ȥșȕș ȖȗȕȝȌȘȘ"

4. ǸȕȘșȇȉȣșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȖȕȒȏȓȌȗȏȎȇȝȏȏ ȤșȏȒȌȔȇ. Ǳȇȑ ȔȇȎȢȉȇȌșȘȦ ȖȗȕȋȚȑș ȤșȕȐ ȗȌȇȑȝȏȏ ȏ ȋȒȦ 

ȞȌȊȕ ȕȔ ȏȘȖȕȒȣȎȚȌșȘȦ"

1. ǸȓȌȘȣ ȊȌȑȘȇȔȇ Ș ȉȕȋȕȐ – Ȥșȕ ȕȋȔȕȗȕȋȔȇȦ ȏȒȏ ȔȌȕȋȔȕȗȕȋȔȇȦ ȘȓȌȘȣ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

2. Ƕȗȏ ȗȇȎȒȕȍȌȔȏȏ ȓȕȒȌȑȚȒȢ ȇȒȑȇȔȇ, ȘȕȋȌȗȍȇȠȌȐ 12 ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ, ȕȈȗȇȎȚȌșȘȦ ȕȋȔȇ ȓȕȒȌȑȚȒȇ ȤșȏȒȌȔȇ, 

ȋȉȌ ȓȕȒȌȑȚȒȢ ȖȗȕȖȏȒȌȔȇ ȏ ȕȋȔȇ ȓȕȒȌȑȚȒȇ ;. ǵȖȗȌȋȌȒȏșȌ țȕȗȓȚȒȚ ;.

3. ǩȘșȚȖȇȥș Ȓȏ ȇȒȑȇȔȢ ȉ ȗȌȇȑȝȏȥ ȖȕȒȏȓȌȗȏȎȇȝȏȏ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

Примените полученные знания

ǶȕȒȏȓȌȗȢ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȗȇȎȒȏȞȔȢȜ 

ȏȎȋȌȒȏȐ. ǴȇȖȗȏȓȌȗ, ȖȕȒȏȤșȏȒȌȔ ȖȗȏȓȌȔȦȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ 

ȖȒȇȘșȏȑȕȉȢȜ ȈȚșȢȒȕȑ, ȚȖȇȑȕȉȕȑ, ȖȒȧȔȑȏ, șȗȚȈ ȏ ș.ȋ.

• Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� ȑ ȑȇȑȕȓȚ ȑȒȇȘȘȚ ȕȗȊȇȔȏȞȌȘȑȏȜ ȘȕȌȋȏȔȌȔȏȐ 

ȕșȔȕȘȏșȘȦ Ȥșȕ ȉȌȠȌȘșȉȕ"

• ǫȒȦ ȑȇȑȏȜ ȝȌȒȌȐ ȏȘȖȕȒȣȎȚȌșȘȦ Ȥșȕ ȉȌȠȌȘșȉȕ"

• ǱȇȑȏȌ ȌȠȌ ȉȌȠȌȘșȉȇ� ȕșȔȕȘȦȠȏȌȘȦ ȑ ȤșȕȓȚ ȑȒȇȘȘȚ� ȉȇȓ ȏȎȉȌȘșȔȢ"

ǸȒȕȉȕ �ȇȒȑȕȊȕȒȣ� ȇȗȇȈȘȑȕȊȕ ȖȗȕȏȘȜȕȍȋȌȔȏȦ ȏ ȈȢȒȕ ȉȉȌȋȌȔȕ ȉ ȔȇȚȑȚ ȇȒȜȏȓȏȑȇȓȏ. 

ǧȒȜȏȓȏȑȏ ȘȞȏșȇȒȏ,  Ȟșȕ, ȉȢȖȇȗȏȉȇȦ ȘȖȏȗșȔȢȌ  ȔȇȖȏșȑȏ, ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȏȜ 

ȑȉȏȔșȤȘȘȌȔȝȏȥ (ȕȘȔȕȉȚ ȘȕȘșȇȉȇ) ȉ ȉȏȋȌ Ȗȕȗȕȟȑȇ. Ǹȇȓȕ Ȥșȕ ȘȒȕȉȕ ȕșȗȇȍȇȒȕ 

ȔȇȎȉȇȔȏȌ ȖȕȗȕȟȑȕȕȈȗȇȎȔȕȊȕ ȉȌȠȌȘșȉȇ, ȑȕșȕȗȕȌ ȕȔȏ ȘșȗȌȓȏȒȏȘȣ 

ȖȕȒȚȞȏșȣ. ǶȕȎȍȌ Ȥșȕ ȘȒȕȉȕ ȗȇȘȖȗȕȘșȗȇȔȏȒȕȘȣ  ȉ ǬȉȗȕȖȌ ȏ ȉ 

ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȕȎȔȇȞȇȌș ȔȇȎȉȇȔȏȌ ȈȕȒȣȟȕȊȕ ȑȒȇȘȘȇ ȕȗȊȇȔȏȞȌȘȑȏȜ 

ȘȕȌȋȏȔȌȔȏȐ.

ǵȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ, ȖȕȒȚȞȌȔȔȢȌ ȎȇȓȌȠȌȔȏȌȓ ȇșȕȓȕȉ 

ȉȕȋȕȗȕȋȇ ȉ ȓȕȒȌȑȚȒȌ ȚȊȒȌȉȕȋȕȗȕȋȇ ȕȖȗȌȋȌȒȧȔȔȢȓȏ ȇșȕȓȇȓȏ ȏȒȏ 

ȊȗȚȖȖȇȓȏ ȇșȕȓȕȉ – țȚȔȑȝȏȕȔȇȒȣȔȢȓȏ ȊȗȚȖȖȇȓȏ, ȔȇȎȢȉȇȥșȘȦ 

ȕȗȊȇȔȏȞȌȘȑȏȓȏ ȉȌȠȌȘșȉȇȓȏ Ș țȚȔȑȝȏȕȔȇȒȣȔȢȓȏ ȊȗȚȖȖȇȓȏ.

ǺȊȒȌȉȕ-

ȋȕȗȕȋ

CH4

ǻȚȔȑȝȏȕȔȇȒȣȔȇȦ ȊȗȚȖȖȇ, 

ȎȇȓȌȠȇȥȠȇȦ ȇșȕȓ ȉȕȋȕȗȕȋȇ

ǩȌȠȌȘșȉȕ 

Ș țȚȔȑȝȏȕȔȇȒȣȔȕȐ ȊȗȚȖȖȕȐ

-OH (ȊȏȋȗȕȑȘȏȒȣȔȇȦ ȊȗȚȖȖȇ)

-COOH (ȑȇȗȈȕȑȘȏȒȣȔȇȦ ȊȗȚȖȖȇ)

-NH  (ȇȓȏȔȕȊȗȚȖȖȇ)2

CH OH3

CH COOH3

CH NH3 2

ȘȖȏȗșȢ

ȑȇȗȈȕȔȕȉȢȌ ȑȏȘȒȕșȢ

ȇȓȏȔȢ

формула класс

Ǳȇȑ ȘȒȌȋȚȌș ȏȎ șȇȈȒȏȝȢ, Ȥșȏ ȉȌȠȌȘșȉȇ ȘȕȋȌȗȍȇș ȔȇȗȦȋȚ Ș ȚȊȒȌȗȕȋȕȓ ȏ ȉȕȋȕȗȕȋȕȓ 

ȏ ȋȗȚȊȏȌ ȤȒȌȓȌȔșȢ (ȔȇȖȗȏȓȌȗ, ȑȏȘȒȕȗȕȋ, ȇȎȕș ȏ ș.ȋ.). 

ǸȖȏȗșȢ 

ǸȕȌȋȏȔȌȔȏȦ, ȖȕȒȚȞȌȔȔȢȌ ȎȇȓȌȠȌȔȏȌȓ ȇșȕȓȇ ȉȕȋȕȗȕȋȇ ȉ ȓȕȒȌȑȚȒȌ ȚȊȒȌȉȕȋȕȗȕȋȇ 

Ȕȇ ȊȏȋȗȕȑȘȏȒȣȔȚȥ ȊȗȚȖȖȚ (-OH), ȔȇȎȢȉȇȥșȘȦ ȘȖȏȗșȇȓȏ.

ȓȌșȇȔ

CH  4

ȓȌșȏȒȕȉȢȐ ȘȖȏȗș (ȓȌșȇȔȕȒ) 

CH OH3

ȤșȇȔ

C H2 6

ȤșȏȒȕȉȢȐ ȘȖȏȗș (ȤșȇȔȕȒ)
C H OH 2 5

        H

         _

H — C — OH

         _

        H

        H

         _

H — C — H

         _

        H

        H

         _       _

H — C — C — H

         _       _

        H      H

H         H

         _       _

H — C — C — O — H

         _       _

        H      H

H

7ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦǾȇȘșȣ ,,

țȚȔȑȝȏȕȔȇȒȣȔȢȌ 

ȊȗȚȖȖȢ, 

ȕȗȊȇȔȏȞȌȘȑȏȌ 

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ȉȌȠȌȘșȉȇ Ș țȚȔȑȝȏȕȔȇȒȣȔȕȐ 

ȊȗȚȖȖȕȐ, ȘȖȏȗșȢ, ȑȇȗȈȕȔȕȉȢȌ 

ȑȏȘȒȕșȢ, ȊȏȋȗȕȑȘȏȒȣȔȇȦ ȊȗȚȖȖȇ, 

ȑȇȗȈȕȑȘȏȒȣȔȇȦ ȊȗȚȖȖȇ, 

ȓȌșȏȒȕȉȢȐ ȘȖȏȗș, ȤșȏȒȕȉȢȐ 

ȘȖȏȗș, ȚȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ 
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7.3  ǸȖȏȗșȢ ȏ ȑȇȗȈȕȔȕȉȢȌ ȑȏȘȒȕșȢ

Проверьте полученные знания

1. ǱȇȑȏȌ ȉȌȠȌȘșȉȇ ȕșȔȕȘȦșȘȦ ȑ ȇȒȑȇȔȇȓ" Ǳȇȑȕȉȇ țȕȗȓȚȒȇ ȞȌșȉȧȗșȕȊȕ ȖȗȌȋȘșȇȉȏșȌȒȦ ȑȒȇȘȘȇ ȇȒȑȇȔȕȉ" 

Ǳȇȑ ȉȢ Ȥșȕ ȕȖȗȌȋȌȒȏȒȏ"

2. ǶȕȞȌȓȚ ȇȒȑȌȔȢ ȔȇȎȢȉȇȥș ȔȌȖȗȌȋȌȒȣȔȢȓȏ ȚȊȒȌȉȕȋȕȗȕȋȇȓȏ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș Ȕȇ ȖȗȏȓȌȗȌ 

ȖȗȕȖȌȔȇ.  

3. Ǿșȕ șȇȑȕȌ ȑȗȌȑȏȔȊ" ǫȒȦ ȑȇȑȏȜ ȝȌȒȌȐ ȏȘȖȕȒȣȎȚȌșȘȦ Ȥșȕș ȖȗȕȝȌȘȘ"

4. ǸȕȘșȇȉȣșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȖȕȒȏȓȌȗȏȎȇȝȏȏ ȤșȏȒȌȔȇ. Ǳȇȑ ȔȇȎȢȉȇȌșȘȦ ȖȗȕȋȚȑș ȤșȕȐ ȗȌȇȑȝȏȏ ȏ ȋȒȦ 

ȞȌȊȕ ȕȔ ȏȘȖȕȒȣȎȚȌșȘȦ"

1. ǸȓȌȘȣ ȊȌȑȘȇȔȇ Ș ȉȕȋȕȐ – Ȥșȕ ȕȋȔȕȗȕȋȔȇȦ ȏȒȏ ȔȌȕȋȔȕȗȕȋȔȇȦ ȘȓȌȘȣ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

2. Ƕȗȏ ȗȇȎȒȕȍȌȔȏȏ ȓȕȒȌȑȚȒȢ ȇȒȑȇȔȇ, ȘȕȋȌȗȍȇȠȌȐ 12 ȇșȕȓȕȉ ȚȊȒȌȗȕȋȇ, ȕȈȗȇȎȚȌșȘȦ ȕȋȔȇ ȓȕȒȌȑȚȒȇ ȤșȏȒȌȔȇ, 

ȋȉȌ ȓȕȒȌȑȚȒȢ ȖȗȕȖȏȒȌȔȇ ȏ ȕȋȔȇ ȓȕȒȌȑȚȒȇ ;. ǵȖȗȌȋȌȒȏșȌ țȕȗȓȚȒȚ ;.

3. ǩȘșȚȖȇȥș Ȓȏ ȇȒȑȇȔȢ ȉ ȗȌȇȑȝȏȥ ȖȕȒȏȓȌȗȏȎȇȝȏȏ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

Примените полученные знания

ǶȕȒȏȓȌȗȢ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ ȗȇȎȒȏȞȔȢȜ 

ȏȎȋȌȒȏȐ. ǴȇȖȗȏȓȌȗ, ȖȕȒȏȤșȏȒȌȔ ȖȗȏȓȌȔȦȌșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ 

ȖȒȇȘșȏȑȕȉȢȜ ȈȚșȢȒȕȑ, ȚȖȇȑȕȉȕȑ, ȖȒȧȔȑȏ, șȗȚȈ ȏ ș.ȋ.

• Ǳȇȑ ȉȢ ȋȚȓȇȌșȌ� ȑ ȑȇȑȕȓȚ ȑȒȇȘȘȚ ȕȗȊȇȔȏȞȌȘȑȏȜ ȘȕȌȋȏȔȌȔȏȐ 

ȕșȔȕȘȏșȘȦ Ȥșȕ ȉȌȠȌȘșȉȕ"

• ǫȒȦ ȑȇȑȏȜ ȝȌȒȌȐ ȏȘȖȕȒȣȎȚȌșȘȦ Ȥșȕ ȉȌȠȌȘșȉȕ"

• ǱȇȑȏȌ ȌȠȌ ȉȌȠȌȘșȉȇ� ȕșȔȕȘȦȠȏȌȘȦ ȑ ȤșȕȓȚ ȑȒȇȘȘȚ� ȉȇȓ ȏȎȉȌȘșȔȢ"

ǸȒȕȉȕ �ȇȒȑȕȊȕȒȣ� ȇȗȇȈȘȑȕȊȕ ȖȗȕȏȘȜȕȍȋȌȔȏȦ ȏ ȈȢȒȕ ȉȉȌȋȌȔȕ ȉ ȔȇȚȑȚ ȇȒȜȏȓȏȑȇȓȏ. 

ǧȒȜȏȓȏȑȏ ȘȞȏșȇȒȏ,  Ȟșȕ, ȉȢȖȇȗȏȉȇȦ ȘȖȏȗșȔȢȌ  ȔȇȖȏșȑȏ, ȓȕȍȔȕ ȖȕȒȚȞȏșȣ ȏȜ 

ȑȉȏȔșȤȘȘȌȔȝȏȥ (ȕȘȔȕȉȚ ȘȕȘșȇȉȇ) ȉ ȉȏȋȌ Ȗȕȗȕȟȑȇ. Ǹȇȓȕ Ȥșȕ ȘȒȕȉȕ ȕșȗȇȍȇȒȕ 

ȔȇȎȉȇȔȏȌ ȖȕȗȕȟȑȕȕȈȗȇȎȔȕȊȕ ȉȌȠȌȘșȉȇ, ȑȕșȕȗȕȌ ȕȔȏ ȘșȗȌȓȏȒȏȘȣ 

ȖȕȒȚȞȏșȣ. ǶȕȎȍȌ Ȥșȕ ȘȒȕȉȕ ȗȇȘȖȗȕȘșȗȇȔȏȒȕȘȣ  ȉ ǬȉȗȕȖȌ ȏ ȉ 

ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȕȎȔȇȞȇȌș ȔȇȎȉȇȔȏȌ ȈȕȒȣȟȕȊȕ ȑȒȇȘȘȇ ȕȗȊȇȔȏȞȌȘȑȏȜ 

ȘȕȌȋȏȔȌȔȏȐ.

ǵȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ, ȖȕȒȚȞȌȔȔȢȌ ȎȇȓȌȠȌȔȏȌȓ ȇșȕȓȕȉ 

ȉȕȋȕȗȕȋȇ ȉ ȓȕȒȌȑȚȒȌ ȚȊȒȌȉȕȋȕȗȕȋȇ ȕȖȗȌȋȌȒȧȔȔȢȓȏ ȇșȕȓȇȓȏ ȏȒȏ 

ȊȗȚȖȖȇȓȏ ȇșȕȓȕȉ – țȚȔȑȝȏȕȔȇȒȣȔȢȓȏ ȊȗȚȖȖȇȓȏ, ȔȇȎȢȉȇȥșȘȦ 

ȕȗȊȇȔȏȞȌȘȑȏȓȏ ȉȌȠȌȘșȉȇȓȏ Ș țȚȔȑȝȏȕȔȇȒȣȔȢȓȏ ȊȗȚȖȖȇȓȏ.

ǺȊȒȌȉȕ-

ȋȕȗȕȋ

CH4

ǻȚȔȑȝȏȕȔȇȒȣȔȇȦ ȊȗȚȖȖȇ, 

ȎȇȓȌȠȇȥȠȇȦ ȇșȕȓ ȉȕȋȕȗȕȋȇ

ǩȌȠȌȘșȉȕ 

Ș țȚȔȑȝȏȕȔȇȒȣȔȕȐ ȊȗȚȖȖȕȐ

-OH (ȊȏȋȗȕȑȘȏȒȣȔȇȦ ȊȗȚȖȖȇ)

-COOH (ȑȇȗȈȕȑȘȏȒȣȔȇȦ ȊȗȚȖȖȇ)

-NH  (ȇȓȏȔȕȊȗȚȖȖȇ)2

CH OH3

CH COOH3

CH NH3 2

ȘȖȏȗșȢ

ȑȇȗȈȕȔȕȉȢȌ ȑȏȘȒȕșȢ

ȇȓȏȔȢ

формула класс

Ǳȇȑ ȘȒȌȋȚȌș ȏȎ șȇȈȒȏȝȢ, Ȥșȏ ȉȌȠȌȘșȉȇ ȘȕȋȌȗȍȇș ȔȇȗȦȋȚ Ș ȚȊȒȌȗȕȋȕȓ ȏ ȉȕȋȕȗȕȋȕȓ 

ȏ ȋȗȚȊȏȌ ȤȒȌȓȌȔșȢ (ȔȇȖȗȏȓȌȗ, ȑȏȘȒȕȗȕȋ, ȇȎȕș ȏ ș.ȋ.). 

ǸȖȏȗșȢ 

ǸȕȌȋȏȔȌȔȏȦ, ȖȕȒȚȞȌȔȔȢȌ ȎȇȓȌȠȌȔȏȌȓ ȇșȕȓȇ ȉȕȋȕȗȕȋȇ ȉ ȓȕȒȌȑȚȒȌ ȚȊȒȌȉȕȋȕȗȕȋȇ 

Ȕȇ ȊȏȋȗȕȑȘȏȒȣȔȚȥ ȊȗȚȖȖȚ (-OH), ȔȇȎȢȉȇȥșȘȦ ȘȖȏȗșȇȓȏ.

ȓȌșȇȔ

CH  4

ȓȌșȏȒȕȉȢȐ ȘȖȏȗș (ȓȌșȇȔȕȒ) 

CH OH3

ȤșȇȔ

C H2 6

ȤșȏȒȕȉȢȐ ȘȖȏȗș (ȤșȇȔȕȒ)
C H OH 2 5

        H

         _

H — C — OH

         _

        H

        H

         _

H — C — H

         _

        H

        H

         _       _

H — C — C — H

         _       _

        H      H

H         H

         _       _

H — C — C — O — H

         _       _

        H      H

H

7ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦǾȇȘșȣ ,,

țȚȔȑȝȏȕȔȇȒȣȔȢȌ 

ȊȗȚȖȖȢ, 

ȕȗȊȇȔȏȞȌȘȑȏȌ 

ǱȒȥ-
ȞȌȉȢȌ 
ȘȒȕȉȇ

ȉȌȠȌȘșȉȇ Ș țȚȔȑȝȏȕȔȇȒȣȔȕȐ 

ȊȗȚȖȖȕȐ, ȘȖȏȗșȢ, ȑȇȗȈȕȔȕȉȢȌ 

ȑȏȘȒȕșȢ, ȊȏȋȗȕȑȘȏȒȣȔȇȦ ȊȗȚȖȖȇ, 

ȑȇȗȈȕȑȘȏȒȣȔȇȦ ȊȗȚȖȖȇ, 

ȓȌșȏȒȕȉȢȐ ȘȖȏȗș, ȤșȏȒȕȉȢȐ 

ȘȖȏȗș, ȚȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ 
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ǳȌșȏȒȕȉȢȐ ȘȖȏȗș ȏ ȤșȏȒȕȉȢȐ ȘȖȏȗș – Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ Ȥșȕ ȈȌȘȝȉȌșȔȢȌ  ȍȏȋȑȕȘșȏ, Ȝȕȗȕȟȕ 

ȗȇȘșȉȕȗȏȓȢȌ ȉ ȉȕȋȌ. Ƕȗȏ ȖȕȖȇȋȇȔȏȏ ȉ ȕȗȊȇȔȏȎȓ ȔȌȈȕȒȣȟȕȌ ȑȕȒȏȞȌȘșȉȕ ȓȌșȏȒȕȉȕȊȕ  ȘȖȏȗșȇ 

(ȕȑȕȒȕ 10 ȓȒ) ȉȢȎȢȉȇȌș ȘȒȌȖȕșȚ, ȇ 80–150 ȓȒ ȓȌșȇȔȕȒȇ Ȗȗȏȉȕȋȏș ȑ ȒȌșȇȒȣȔȕȓȚ ȏȘȜȕȋȚ. ȄșȏȒȕȉȢȐ 

ȘȖȏȗș – ȉȌȠȌȘșȉȕ, ȕȑȇȎȢȉȇȥȠȌȌ Ȗȗȏ ȈȕȒȣȟȏȜ ȋȕȎȇȜ șȕȑȘȏȞȌȘȑȕȌ ȉȕȎȋȌȐȘșȉȏȌ Ȕȇ ȍȏȉȢȌ 

ȕȗȊȇȔȏȎȓȢ. ǶȕȤșȕȓȚ Ț ȒȥȋȌȐ, ȖȕșȗȌȈȒȦȥȠȏȜ ȘȖȏȗșȔȢȌ ȔȇȖȏșȑȏ, ȔȇȈȒȥȋȇȥșȘȦ șȇȑȏȌ 

ȎȇȈȕȒȌȉȇȔȏȦ, ȑȇȑ ȝȏȗȗȕȎ ȖȌȞȌȔȏ, ȊȇȘșȗȏș, ȦȎȉȇ ȍȌȒȚȋȑȇ, ȗȇȑ ȍȌȒȚȋȑȇ ȏ ȖȏȠȌȉȕȋȇ ȏ ș.ȋ., 

ȉȕȎȔȏȑȇȥș ȗȇȘȘșȗȕȐȘșȉȇ ȔȌȗȉȔȕȐ ȘȏȘșȌȓȢ ȏ ȗȇȎȉȏȉȇȌșȘȦ ȇȒȑȕȊȕȒȣȔȇȦ ȎȇȉȏȘȏȓȕȘșȣ. ȄșȏȒȕȉȢȐ 

ȘȖȏȗș ȖȕȒȚȞȇȥș Ȗȗȏ ȈȗȕȍȌȔȏȏ ȊȒȥȑȕȎȢ, ȘȕȋȌȗȍȇȠȌȐȘȦ ȉȕ țȗȚȑșȇȜ�

ǯȔȕȊȋȇ ȉ ȑȇȞȌȘșȉȌ șȕȖȒȏȉȇ ȋȒȦ ȇȉșȕȓȕȈȏȒȌȐ ȏȘȖȕȒȣȎȚȌșȘȦ ȤșȏȒȕȉȢȐ ȘȖȏȗș.

ǩ ǨȗȇȎȏȒȏȏ ȈȕȒȣȟȏȔȘșȉȕ ȇȉșȕȓȕȈȏȒȌȐ ȗȇȈȕșȇȥș Ȕȇ ȤșȇȔȕȒȌ, ȖȕȒȚȞȌȔȔȕȓ 

ȏȎ ȘȇȜȇȗȔȕȊȕ șȗȕȘșȔȏȑȇ.

ǬȘșȣ ȖȗȕȋȚȑșȢ ȖȏșȇȔȏȦ, ȉ ȘȕȘșȇȉ ȑȕșȕȗȢȜ ȉȜȕȋȦș ȕȖȗȌȋȌȒȧȔȔȢȌ ȕȗȊȇȔȏȞȌȘȑȏȌ ȑȏȘȒȕșȢ, ȖȗȏȋȇȥȠȏȌ 

ȏȓ ȜȇȗȇȑșȌȗȔȢȐ ȉȑȚȘ. ǴȇȖȗȏȓȌȗ, ȉ ȑȌțȏȗȌ ȘȕȋȌȗȍȏșȘȦ ȓȕȒȕȞȔȇȦ ȑȏȘȒȕșȇ, ȉ ȦȈȒȕȑȇȜ – ȦȈȒȕȞȔȇȦ 

ȑȏȘȒȕșȇ, ȉ ȒȏȓȕȔȇȜ – ȒȏȓȕȔȔȇȦ ȑȏȘȒȕșȇ, ȇ ȉ ȠȇȉȌȒȌ – ȠȇȉpȒȌȉȇȦ ȑȏȘȒȕșȇ. 

ǸȖȏȗșȢ, ȑȇȑ ȏ ȈȕȒȣȟȏȔȘșȉȕ ȕȗȊȇȔȏȞȌȘȑȏȜ ȘȕȌȋȏȔȌȔȏȐ, ȦȉȒȦȥșȘȦ 

ȊȕȗȥȞȏȓȏ ȉȌȠȌȘșȉȇȓȏ. Ƕȗȏ ȖȕȒȔȕȓ ȘȊȕȗȇȔȏȏ ȘȖȏȗșȕȉ ȕȈȗȇȎȚȥșȘȦ 

ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ ȏ ȉȕȋȇ�

C H O            2C H OH + 2CO6 12 6  2 5 2

țȌȗȓȌȔș

C H OH + 3O  ⟶ 2CO  + 3H O2 5 2 2 2

Ȅșȇ ȍȌ ȗȌȇȑȝȏȦ ȖȗȕȏȘȜȕȋȏș ȏ Ȗȗȏ ȊȕȗȌȔȏȏ ȘȖȏȗșȕȉȑȏ. ȄșȇȔȕȒ 

ȏȘȖȕȒȣȎȚȌșȘȦ Ȗȗȏ ȏȎȊȕșȕȉȒȌȔȏȏ ȇȒȑȕȊȕȒȣȔȢȜ ȔȇȖȏșȑȕȉ ȏ ȉ ȓȌȋȏȝȏȔȌ – ȉ 

ȑȇȞȌȘșȉȌ ȋȌȎȏȔțȏȝȏȗȚȥȠȌȊȕ ȘȗȌȋȘșȉȇ. ǶȕȘȑȕȒȣȑȚ ȤșȏȒȕȉȢȐ ȘȖȏȗș – 

ȒȌșȚȞȇȦ ȍȏȋȑȕȘșȣ, ȕȔ ȒȌȊȑȕ ȏȘȖȇȗȦȌșȘȦ. ǶȕȤșȕȓȚ ȌȊȕ ȖȗȏȓȌȔȦȥș  ȉ 

ȖȗȕȏȎȉȕȋȘșȉȌ ȑȒȌȦ, șȏȖȕȊȗȇțȘȑȏȜ ȑȗȇȘȕȑ, ȋȚȜȕȉ ȏ ȒȕȘȣȕȔȕȉ.

ǸȕȌȋȏȔȌȔȏȦ, ȖȕȒȚȞȌȔȔȢȌ Ȗȗȏ ȎȇȓȌȠȌȔȏȏ ȇșȕȓȇ ȉȕȋȕȗȕȋȇ ȉ ȓȕȒȌȑȚȒȌ 

ȚȊȒȌȉȕȋȕȗȕȋȇ Ȕȇ ȑȇȗȈȕȑȘȏȒȣȔȚȥ ȊȗȚȖȖȚ ��C22H�, ȔȇȎȢȉȇȥșȘȦ 

ȑȇȗȈȕȔȕȉȢȓȏ ȑȏȘȒȕșȇȓȏ.

        H

         _

H — C — H

         _

        H

ȓȌșȇȔ 

(CH )4

ȚȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ
(CH COOH)3

        H

         _

H — C — C

         _

        H O — H
_

__
O

Ǳȇȑȏȓȏ ȘȉȕȐȘșȉȇȓȏ ȕȈȒȇȋȇȥș ȑȇȗȈȕȔȕȉȢȌ ȑȏȘȒȕșȢ"

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȚȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ, ȗȇȘșȉȕȗ ȊȏȋȗȕȑȘȏȋȇ ȔȇșȗȏȦ, țȌȔȕȒțșȇȒȌȏȔ, ȘșȌȑȒȦȔȔȢȐ 

ȘșȇȑȇȔ, ȖȏȖȌșȑȇ ȏȒȏ ȑȇȖȌȒȣȔȏȝȇ, ȘșȌȑȒȦȔȔȇȦ ȖȇȒȕȞȑȇ ȋȒȦ ȖȌȗȌȓȌȟȏȉȇȔȏȦ.

ǵȈȘȚȋȏșȌ�

1. Ǿșȕ ȉȢ ȔȇȈȒȥȋȇȒȏ" Ǳȇȑȕȉȇ ȖȗȏȞȏȔȇ ȖȗȕȏȎȕȟȌȋȟȌȊȕ ȏȎȓȌȔȌȔȏȦ"

2. ǱȇȑȕȌ ȈȢ ȉȢ ȖȗȌȋȒȕȍȏȒȏ ȚȗȇȉȔȌȔȏȌ� ȕȖȏȘȢȉȇȥȠȌȌ ȖȗȕȏȎȕȟȌȋȟȚȥ ȗȌȇȑȝȏȥ"

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǴȇȒȌȐșȌ ȉ ȘșȌȑȒȦȔȔȢȐ ȘșȇȑȇȔ ȔȌȓȔȕȊȕ ȉȕȋȢ. ǫȕȈȇȉȣșȌ ȉ ȉȕȋȚ ȕȖȗȌȋȌȒȧȔȔȕȌ             

ȑȕȒȏȞȌȘșȉȕ ȚȑȘȚȘȔȕȐ ȑȏȘȒȕșȢ.

ǿȇȊ 2. ǫȕȈȇȉȣșȌ ȉ ȖȕȒȚȞȌȔȔȢȐ ȗȇȘșȉȕȗ 2–3 ȑȇȖȒȏ țȌȔȕȒțșȇȒȌȏȔȇ.

ǿȇȊ 3. Ǳ ȤșȕȓȚ ȗȇȘșȉȕȗȚ ȓȌȋȒȌȔȔȕ, Ș ȖȕȓȕȠȣȥ ȖȏȖȌșȑȏ ȏ Ȗȗȏ ȖȌȗȌȓȌȟȏȉȇȔȏȏ, ȋȕȈȇȉȒȦȐșȌ ȗȇȘșȉȕȗ 

ȊȏȋȗȕȑȘȏȋȇ ȔȇșȗȏȦ.                                                 

ǺȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ – ȈȌȘȝȉȌșȔȇȦ ȍȏȋȑȕȘșȣ, Ȝȕȗȕȟȕ ȗȇȘșȉȕȗȏȓȇȦ ȉ 

ȉȕȋȌ. Ƕȗȏ ȗȇȘșȉȕȗȌȔȏȏ ȉ ȉȕȋȌ ȕȔȇ ȋȏȘȘȕȝȏȏȗȚȌș Ș ȕȈȗȇȎȕȉȇȔȏȌȓ 
+

ȏȕȔȕȉ H . ǯȓȌȔȔȕ ȖȕȤșȕȓȚ ȉ ȉȕȋȔȕȓ ȗȇȘșȉȕȗȌ ȚȑȘȚȘȔȕȐ ȑȏȘȒȕșȢ 

ȒȇȑȓȚȘ ȘșȇȔȕȉȏșȘȦ ȑȗȇȘȔȢȓ.
– +CH COOH        CH COO  + H3 3

ǺȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ ȉȘșȚȖȇȌș Șȕ ȠȌȒȕȞȇȓȏ ȉ ȗȌȇȑȝȏȥ ȔȌȐșȗȇȒȏȎȇȝȏȏ.

CH COOH + NaOH  CH COONa + H O3 3 2⟶

ǺȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ ȉ ȉȏȋȌ ȉȕȋȔȕȊȕ ȗȇȘșȉȕȗȇ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ 

ȑȕȔȘȌȗȉȏȗȕȉȇȔȏȦ ȖȏȠȌȉȢȜ ȖȗȕȋȚȑșȕȉ. Ǭȧ 3–5%-ȔȢȐ ȗȇȘșȉȕȗ ȉ ȉȕȋȌ 

ȏȎȉȌȘșȌȔ ȑȇȑ ȘșȕȒȕȉȢȐ ȚȑȘȚȘ, ȇ 70–80%-ȔȢȐ ȗȇȘșȉȕȗ – ȑȇȑ ȚȑȘȚȘȔȇȦ 

ȤȘȘȌȔȝȏȦ. 

Проверьте полученные знания

1. ǮȇȓȌȠȌȔȏȌ ȇșȕȓȕȉ ȉȕȋȕȗȕȋȇ ȉ ȑȇȑȏȜ ȚȊȒȌȉȕȋȕȗȕȋȇȜ ȏ  Ȕȇ  ȑȇȑȏȌ țȚȔȑȝȏȕȔȇȒȣȔȢȌ ȊȗȚȖȖȢ 

ȖȕȎȉȕȒȦȌș ȖȕȒȚȞȏșȣ ȓȌșȏȒȕȉȢȐ ȘȖȏȗș ȏ ȚȑȘȚȘȔȚȥ ȑȏȘȒȕșȚ"

2. Ǳȇȑ ȖȕȒȚȞȇȥș ȤșȏȒȕȉȢȐ ȘȖȏȗș ȏ ȋȒȦ ȑȇȑȏȜ ȝȌȒȌȐ ȕȔ ȏȘȖȕȒȣȎȚȌșȘȦ"

3. Ƕȗȕȉȕȋȏș Ȓȏ ȉȕȋȔȢȐ ȗȇȘșȉȕȗ ȚȑȘȚȘȔȕȐ ȑȏȘȒȕșȢ ȤȒȌȑșȗȏȞȌȘȑȏȐ șȕȑ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

1. Ǿșȕ ȓȕȍȔȕ ȔȇȈȒȥȋȇșȣ Ȗȗȏ ȋȕȈȇȉȒȌȔȏȏ ȔȌȘȑȕȒȣȑȏȜ ȑȇȖȌȒȣ ȓȌșȏȒȕȗȇȔȍȇ ȑ ȉȕȋȔȢȓ ȗȇȘșȉȕȗȇȓ 

ȤșȏȒȕȉȕȊȕ ȘȖȏȗșȇ ȏ ȚȑȘȚȘȔȕȐ ȑȏȘȒȕșȢ" ǵȈȡȦȘȔȏșȌ, ȖȕȞȌȓȚ.

2. Ǳȇȑȕȉȇ țȕȗȓȚȒȇ ȉȌȠȌȘșȉȇ, ȑȕșȕȗȕȌ ȓȕȍȌș ȖȕȒȚȞȏșȣȘȦ, ȌȘȒȏ ȕș ȚȊȒȌȗȕȋȔȕȊȕ ȇșȕȓȇ ȉ ȓȕȒȌȑȚȒȌ 

ȚȑȘȚȘȔȕȐ ȑȏȘȒȕșȢ ȓȢȘȒȌȔȔȕ ȕșȔȦșȣ ȕȋȏȔ ȇșȕȓ ȉȕȋȕȗȕȋȇ, ȇ ȉȎȇȓȌȔ ȖȗȏȘȕȌȋȏȔȏșȣ ȇșȕȓ ȚȊȒȌȗȕȋȇ, 

ȘȉȦȎȇȔȔȢȐ Ș șȗȌȓȦ ȉȕȋȕȗȕȋȔȢȓȏ ȇșȕȓȇȓȏ" 

Примените полученные знания

7ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦǾȇȘșȣ ,,
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ǳȌșȏȒȕȉȢȐ ȘȖȏȗș ȏ ȤșȏȒȕȉȢȐ ȘȖȏȗș – Ȗȗȏ ȕȈȢȞȔȢȜ ȚȘȒȕȉȏȦȜ Ȥșȕ ȈȌȘȝȉȌșȔȢȌ  ȍȏȋȑȕȘșȏ, Ȝȕȗȕȟȕ 

ȗȇȘșȉȕȗȏȓȢȌ ȉ ȉȕȋȌ. Ƕȗȏ ȖȕȖȇȋȇȔȏȏ ȉ ȕȗȊȇȔȏȎȓ ȔȌȈȕȒȣȟȕȌ ȑȕȒȏȞȌȘșȉȕ ȓȌșȏȒȕȉȕȊȕ  ȘȖȏȗșȇ 

(ȕȑȕȒȕ 10 ȓȒ) ȉȢȎȢȉȇȌș ȘȒȌȖȕșȚ, ȇ 80–150 ȓȒ ȓȌșȇȔȕȒȇ Ȗȗȏȉȕȋȏș ȑ ȒȌșȇȒȣȔȕȓȚ ȏȘȜȕȋȚ. ȄșȏȒȕȉȢȐ 

ȘȖȏȗș – ȉȌȠȌȘșȉȕ, ȕȑȇȎȢȉȇȥȠȌȌ Ȗȗȏ ȈȕȒȣȟȏȜ ȋȕȎȇȜ șȕȑȘȏȞȌȘȑȕȌ ȉȕȎȋȌȐȘșȉȏȌ Ȕȇ ȍȏȉȢȌ 

ȕȗȊȇȔȏȎȓȢ. ǶȕȤșȕȓȚ Ț ȒȥȋȌȐ, ȖȕșȗȌȈȒȦȥȠȏȜ ȘȖȏȗșȔȢȌ ȔȇȖȏșȑȏ, ȔȇȈȒȥȋȇȥșȘȦ șȇȑȏȌ 

ȎȇȈȕȒȌȉȇȔȏȦ, ȑȇȑ ȝȏȗȗȕȎ ȖȌȞȌȔȏ, ȊȇȘșȗȏș, ȦȎȉȇ ȍȌȒȚȋȑȇ, ȗȇȑ ȍȌȒȚȋȑȇ ȏ ȖȏȠȌȉȕȋȇ ȏ ș.ȋ., 

ȉȕȎȔȏȑȇȥș ȗȇȘȘșȗȕȐȘșȉȇ ȔȌȗȉȔȕȐ ȘȏȘșȌȓȢ ȏ ȗȇȎȉȏȉȇȌșȘȦ ȇȒȑȕȊȕȒȣȔȇȦ ȎȇȉȏȘȏȓȕȘșȣ. ȄșȏȒȕȉȢȐ 

ȘȖȏȗș ȖȕȒȚȞȇȥș Ȗȗȏ ȈȗȕȍȌȔȏȏ ȊȒȥȑȕȎȢ, ȘȕȋȌȗȍȇȠȌȐȘȦ ȉȕ țȗȚȑșȇȜ�

ǯȔȕȊȋȇ ȉ ȑȇȞȌȘșȉȌ șȕȖȒȏȉȇ ȋȒȦ ȇȉșȕȓȕȈȏȒȌȐ ȏȘȖȕȒȣȎȚȌșȘȦ ȤșȏȒȕȉȢȐ ȘȖȏȗș.

ǩ ǨȗȇȎȏȒȏȏ ȈȕȒȣȟȏȔȘșȉȕ ȇȉșȕȓȕȈȏȒȌȐ ȗȇȈȕșȇȥș Ȕȇ ȤșȇȔȕȒȌ, ȖȕȒȚȞȌȔȔȕȓ 

ȏȎ ȘȇȜȇȗȔȕȊȕ șȗȕȘșȔȏȑȇ.

ǬȘșȣ ȖȗȕȋȚȑșȢ ȖȏșȇȔȏȦ, ȉ ȘȕȘșȇȉ ȑȕșȕȗȢȜ ȉȜȕȋȦș ȕȖȗȌȋȌȒȧȔȔȢȌ ȕȗȊȇȔȏȞȌȘȑȏȌ ȑȏȘȒȕșȢ, ȖȗȏȋȇȥȠȏȌ 

ȏȓ ȜȇȗȇȑșȌȗȔȢȐ ȉȑȚȘ. ǴȇȖȗȏȓȌȗ, ȉ ȑȌțȏȗȌ ȘȕȋȌȗȍȏșȘȦ ȓȕȒȕȞȔȇȦ ȑȏȘȒȕșȇ, ȉ ȦȈȒȕȑȇȜ – ȦȈȒȕȞȔȇȦ 

ȑȏȘȒȕșȇ, ȉ ȒȏȓȕȔȇȜ – ȒȏȓȕȔȔȇȦ ȑȏȘȒȕșȇ, ȇ ȉ ȠȇȉȌȒȌ – ȠȇȉpȒȌȉȇȦ ȑȏȘȒȕșȇ. 

ǸȖȏȗșȢ, ȑȇȑ ȏ ȈȕȒȣȟȏȔȘșȉȕ ȕȗȊȇȔȏȞȌȘȑȏȜ ȘȕȌȋȏȔȌȔȏȐ, ȦȉȒȦȥșȘȦ 

ȊȕȗȥȞȏȓȏ ȉȌȠȌȘșȉȇȓȏ. Ƕȗȏ ȖȕȒȔȕȓ ȘȊȕȗȇȔȏȏ ȘȖȏȗșȕȉ ȕȈȗȇȎȚȥșȘȦ 

ȚȊȒȌȑȏȘȒȢȐ ȊȇȎ ȏ ȉȕȋȇ�

C H O            2C H OH + 2CO6 12 6  2 5 2

țȌȗȓȌȔș

C H OH + 3O  ⟶ 2CO  + 3H O2 5 2 2 2

Ȅșȇ ȍȌ ȗȌȇȑȝȏȦ ȖȗȕȏȘȜȕȋȏș ȏ Ȗȗȏ ȊȕȗȌȔȏȏ ȘȖȏȗșȕȉȑȏ. ȄșȇȔȕȒ 

ȏȘȖȕȒȣȎȚȌșȘȦ Ȗȗȏ ȏȎȊȕșȕȉȒȌȔȏȏ ȇȒȑȕȊȕȒȣȔȢȜ ȔȇȖȏșȑȕȉ ȏ ȉ ȓȌȋȏȝȏȔȌ – ȉ 

ȑȇȞȌȘșȉȌ ȋȌȎȏȔțȏȝȏȗȚȥȠȌȊȕ ȘȗȌȋȘșȉȇ. ǶȕȘȑȕȒȣȑȚ ȤșȏȒȕȉȢȐ ȘȖȏȗș – 

ȒȌșȚȞȇȦ ȍȏȋȑȕȘșȣ, ȕȔ ȒȌȊȑȕ ȏȘȖȇȗȦȌșȘȦ. ǶȕȤșȕȓȚ ȌȊȕ ȖȗȏȓȌȔȦȥș  ȉ 

ȖȗȕȏȎȉȕȋȘșȉȌ ȑȒȌȦ, șȏȖȕȊȗȇțȘȑȏȜ ȑȗȇȘȕȑ, ȋȚȜȕȉ ȏ ȒȕȘȣȕȔȕȉ.

ǸȕȌȋȏȔȌȔȏȦ, ȖȕȒȚȞȌȔȔȢȌ Ȗȗȏ ȎȇȓȌȠȌȔȏȏ ȇșȕȓȇ ȉȕȋȕȗȕȋȇ ȉ ȓȕȒȌȑȚȒȌ 

ȚȊȒȌȉȕȋȕȗȕȋȇ Ȕȇ ȑȇȗȈȕȑȘȏȒȣȔȚȥ ȊȗȚȖȖȚ ��C22H�, ȔȇȎȢȉȇȥșȘȦ 

ȑȇȗȈȕȔȕȉȢȓȏ ȑȏȘȒȕșȇȓȏ.
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Ǳȇȑȏȓȏ ȘȉȕȐȘșȉȇȓȏ ȕȈȒȇȋȇȥș ȑȇȗȈȕȔȕȉȢȌ ȑȏȘȒȕșȢ"

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȚȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ, ȗȇȘșȉȕȗ ȊȏȋȗȕȑȘȏȋȇ ȔȇșȗȏȦ, țȌȔȕȒțșȇȒȌȏȔ, ȘșȌȑȒȦȔȔȢȐ 

ȘșȇȑȇȔ, ȖȏȖȌșȑȇ ȏȒȏ ȑȇȖȌȒȣȔȏȝȇ, ȘșȌȑȒȦȔȔȇȦ ȖȇȒȕȞȑȇ ȋȒȦ ȖȌȗȌȓȌȟȏȉȇȔȏȦ.

ǵȈȘȚȋȏșȌ�

1. Ǿșȕ ȉȢ ȔȇȈȒȥȋȇȒȏ" Ǳȇȑȕȉȇ ȖȗȏȞȏȔȇ ȖȗȕȏȎȕȟȌȋȟȌȊȕ ȏȎȓȌȔȌȔȏȦ"

2. ǱȇȑȕȌ ȈȢ ȉȢ ȖȗȌȋȒȕȍȏȒȏ ȚȗȇȉȔȌȔȏȌ� ȕȖȏȘȢȉȇȥȠȌȌ ȖȗȕȏȎȕȟȌȋȟȚȥ ȗȌȇȑȝȏȥ"

Ǽȕȋ ȗȇȈȕșȢ�

ǿȇȊ 1. ǴȇȒȌȐșȌ ȉ ȘșȌȑȒȦȔȔȢȐ ȘșȇȑȇȔ ȔȌȓȔȕȊȕ ȉȕȋȢ. ǫȕȈȇȉȣșȌ ȉ ȉȕȋȚ ȕȖȗȌȋȌȒȧȔȔȕȌ             

ȑȕȒȏȞȌȘșȉȕ ȚȑȘȚȘȔȕȐ ȑȏȘȒȕșȢ.

ǿȇȊ 2. ǫȕȈȇȉȣșȌ ȉ ȖȕȒȚȞȌȔȔȢȐ ȗȇȘșȉȕȗ 2–3 ȑȇȖȒȏ țȌȔȕȒțșȇȒȌȏȔȇ.

ǿȇȊ 3. Ǳ ȤșȕȓȚ ȗȇȘșȉȕȗȚ ȓȌȋȒȌȔȔȕ, Ș ȖȕȓȕȠȣȥ ȖȏȖȌșȑȏ ȏ Ȗȗȏ ȖȌȗȌȓȌȟȏȉȇȔȏȏ, ȋȕȈȇȉȒȦȐșȌ ȗȇȘșȉȕȗ 

ȊȏȋȗȕȑȘȏȋȇ ȔȇșȗȏȦ.                                                 

ǺȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ – ȈȌȘȝȉȌșȔȇȦ ȍȏȋȑȕȘșȣ, Ȝȕȗȕȟȕ ȗȇȘșȉȕȗȏȓȇȦ ȉ 

ȉȕȋȌ. Ƕȗȏ ȗȇȘșȉȕȗȌȔȏȏ ȉ ȉȕȋȌ ȕȔȇ ȋȏȘȘȕȝȏȏȗȚȌș Ș ȕȈȗȇȎȕȉȇȔȏȌȓ 
+

ȏȕȔȕȉ H . ǯȓȌȔȔȕ ȖȕȤșȕȓȚ ȉ ȉȕȋȔȕȓ ȗȇȘșȉȕȗȌ ȚȑȘȚȘȔȕȐ ȑȏȘȒȕșȢ 

ȒȇȑȓȚȘ ȘșȇȔȕȉȏșȘȦ ȑȗȇȘȔȢȓ.
– +CH COOH        CH COO  + H3 3

ǺȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ ȉȘșȚȖȇȌș Șȕ ȠȌȒȕȞȇȓȏ ȉ ȗȌȇȑȝȏȥ ȔȌȐșȗȇȒȏȎȇȝȏȏ.

CH COOH + NaOH  CH COONa + H O3 3 2⟶

ǺȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ ȉ ȉȏȋȌ ȉȕȋȔȕȊȕ ȗȇȘșȉȕȗȇ ȏȘȖȕȒȣȎȚȌșȘȦ ȋȒȦ 

ȑȕȔȘȌȗȉȏȗȕȉȇȔȏȦ ȖȏȠȌȉȢȜ ȖȗȕȋȚȑșȕȉ. Ǭȧ 3–5%-ȔȢȐ ȗȇȘșȉȕȗ ȉ ȉȕȋȌ 

ȏȎȉȌȘșȌȔ ȑȇȑ ȘșȕȒȕȉȢȐ ȚȑȘȚȘ, ȇ 70–80%-ȔȢȐ ȗȇȘșȉȕȗ – ȑȇȑ ȚȑȘȚȘȔȇȦ 

ȤȘȘȌȔȝȏȦ. 

Проверьте полученные знания

1. ǮȇȓȌȠȌȔȏȌ ȇșȕȓȕȉ ȉȕȋȕȗȕȋȇ ȉ ȑȇȑȏȜ ȚȊȒȌȉȕȋȕȗȕȋȇȜ ȏ  Ȕȇ  ȑȇȑȏȌ țȚȔȑȝȏȕȔȇȒȣȔȢȌ ȊȗȚȖȖȢ 

ȖȕȎȉȕȒȦȌș ȖȕȒȚȞȏșȣ ȓȌșȏȒȕȉȢȐ ȘȖȏȗș ȏ ȚȑȘȚȘȔȚȥ ȑȏȘȒȕșȚ"

2. Ǳȇȑ ȖȕȒȚȞȇȥș ȤșȏȒȕȉȢȐ ȘȖȏȗș ȏ ȋȒȦ ȑȇȑȏȜ ȝȌȒȌȐ ȕȔ ȏȘȖȕȒȣȎȚȌșȘȦ"

3. Ƕȗȕȉȕȋȏș Ȓȏ ȉȕȋȔȢȐ ȗȇȘșȉȕȗ ȚȑȘȚȘȔȕȐ ȑȏȘȒȕșȢ ȤȒȌȑșȗȏȞȌȘȑȏȐ șȕȑ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

1. Ǿșȕ ȓȕȍȔȕ ȔȇȈȒȥȋȇșȣ Ȗȗȏ ȋȕȈȇȉȒȌȔȏȏ ȔȌȘȑȕȒȣȑȏȜ ȑȇȖȌȒȣ ȓȌșȏȒȕȗȇȔȍȇ ȑ ȉȕȋȔȢȓ ȗȇȘșȉȕȗȇȓ 

ȤșȏȒȕȉȕȊȕ ȘȖȏȗșȇ ȏ ȚȑȘȚȘȔȕȐ ȑȏȘȒȕșȢ" ǵȈȡȦȘȔȏșȌ, ȖȕȞȌȓȚ.

2. Ǳȇȑȕȉȇ țȕȗȓȚȒȇ ȉȌȠȌȘșȉȇ, ȑȕșȕȗȕȌ ȓȕȍȌș ȖȕȒȚȞȏșȣȘȦ, ȌȘȒȏ ȕș ȚȊȒȌȗȕȋȔȕȊȕ ȇșȕȓȇ ȉ ȓȕȒȌȑȚȒȌ 

ȚȑȘȚȘȔȕȐ ȑȏȘȒȕșȢ ȓȢȘȒȌȔȔȕ ȕșȔȦșȣ ȕȋȏȔ ȇșȕȓ ȉȕȋȕȗȕȋȇ, ȇ ȉȎȇȓȌȔ ȖȗȏȘȕȌȋȏȔȏșȣ ȇșȕȓ ȚȊȒȌȗȕȋȇ, 

ȘȉȦȎȇȔȔȢȐ Ș șȗȌȓȦ ȉȕȋȕȗȕȋȔȢȓȏ ȇșȕȓȇȓȏ" 

Примените полученные знания

7ǵȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦǾȇȘșȣ ,,

ǮȔȇ-
ȌșȌ Ȓȏ 
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ǶȕȒȏȓȌȗȢ, ȦȉȒȦȥȠȏȌȘȦ ȔȌȕșȡȌȓȒȌȓȕȐ ȞȇȘșȣȥ ȘȕȉȗȌȓȌȔȔȕȐ ȍȏȎȔȏ, ȏȊȗȇȥș ȑȒȥȞȌȉȚȥ ȗȕȒȣ ȉ 

ȏȎȊȕșȕȉȒȌȔȏȏ ȈȕȒȣȟȕȊȕ ȞȏȘȒȇ ȖȗȌȋȓȌșȕȉ ȖȕȉȘȌȋȔȌȉȔȕȊȕ ȖȕȒȣȎȕȉȇȔȏȦ. ǩȉȏȋȚ ȒȧȊȑȕȘșȏ, ȖȗȕȞȔȕȘșȏ ȏ 

ȤȒȇȘșȏȞȔȕȘșȏ ȖȕȒȏȓȌȗȢ ȚșȉȌȗȋȏȒȏȘȣ ȉ ȑȇȞȌȘșȉȌ ȓȇșȌȗȏȇȒȕȉ, ȑȕșȕȗȢȌ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ 

ȖȗȕȓȢȟȒȌȔȔȕȘșȏ, ȓȌȋȏȝȏȔȌ, șȌȜȔȏȑȌ, ȉ ȈȢșȚ ȏ ȋȗȚȊȏȜ ȕȈȒȇȘșȦȜ. ǩ ȔȇȟȌ ȉȗȌȓȦ ȔȌȉȕȎȓȕȍȔȕ ȖȗȌȋȘșȇȉȏșȣ 

ȈȌȎ ȖȕȒȏȓȌȗȕȉ Ȕȏ ȚȖȇȑȕȉȕȞȔȢȌ ȓȇșȌȗȏȇȒȢ, Ȕȏ ȕȋȌȍȋȚ, Ȕȏ ȓȔȕȊȏȌ șȌȜȔȏȞȌȘȑȏȌ ȚȘșȗȕȐȘșȉȇ.

ǨȕȒȣȟȏȔȘșȉȕ ȖȒȇȘșȏȑȕȉȢȜ 

ȈȚșȢȒȕȑ, ȏȘȖȕȒȣȎȚȌȓȢȜ ȑȇȑ 

șȇȗȇ ȋȒȦ ȉȕȋȢ ȏ ȋȗȚȊȏȜ 

ȔȇȖȏșȑȕȉ, ȏȎȊȕșȇȉȒȏȉȇȥșȘȦ ȏȎ 

ȖȕȒȏȓȌȗȕȉ. Ȅșȕ ȕȈȚȘȒȕȉȒȌȔȕ 

șȌȓ, Ȟșȕ ȖȕȒȏȓȌȗȢ –  ȒȧȊȑȏȌ,    

ȚȋȇȗȕȖȗȕȞȔȢȌ ȏ 

ȔȌȖȗȕȔȏȝȇȌȓȢȌ ȋȒȦ ȍȏȋȑȕȘșȌȐ 

ȓȇșȌȗȏȇȒȢ.

ǴȌȘȓȕșȗȦ Ȕȇ șȕ, Ȟșȕ ȖȕȒȏȓȌȗȢ ȕȈȒȌȊȞȇȥș ȔȇȟȚ ȖȕȉȘȌȋȔȌȉȔȚȥ ȍȏȎȔȣ, ȏȜ ȓȇȘȘȕȉȕȌ ȏȘȖȕȒȣȎȕȉȇȔȏȌ 

Ȗȗȏȉȕȋȏș ȑ ȎȇȊȗȦȎȔȌȔȏȥ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ. Ȅșȕ ȘȉȦȎȇȔȕ Ș șȌȓ, Ȟșȕ ȖȕȒȏȓȌȗȢ ȞȗȌȎȉȢȞȇȐȔȕ 

ȓȌȋȒȌȔȔȕ ȗȇȎȒȇȊȇȥșȘȦ ȉ ȖȗȏȗȕȋȌ. ǶȕȤșȕȓȚ ȋȒȦ ȎȇȠȏșȢ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ șȇȑ ȉȇȍȔȢ ȖȗȇȉȏȒȣȔȕȌ 

ȖȗȏȓȌȔȌȔȏȌ ȏ ȖȌȗȌȗȇȈȕșȑȇ ȖȕȒȏȓȌȗȕȉ. ǩ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȚȞȧȔȢȌ, ȖȗȏȒȇȊȇȦ ȚȘȏȒȏȦ ȋȒȦ ȎȇȠȏșȢ 

ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ, ȉȌȋȚș ȏȘȘȒȌȋȕȉȇȔȏȦ Ȗȕ  ȖȕȒȚȞȌȔȏȥ ȈȏȕȗȇȎȒȇȊȇȌȓȢȜ ȖȕȒȏȓȌȗȕȉ, ȑȕșȕȗȢȌ 

ȘȇȓȕȖȗȕȏȎȉȕȒȣȔȕ ȗȇȎȗȚȟȇȥșȘȦ ȉ ȌȘșȌȘșȉȌȔȔȢȜ ȚȘȒȕȉȏȦȜ, ȏ ȋȕȘșȏȊȒȏ ȉ Ȥșȕȓ ȔȇȖȗȇȉȒȌȔȏȏ 

ȕȖȗȌȋȌȒȧȔȔȢȜ ȗȌȎȚȒȣșȇșȕȉ.

ǴȌȑȕșȕȗȢȌ ȓȌȋȏȝȏȔȘȑȏȌ ȖȗȏȔȇȋȒȌȍȔȕȘșȏ� ȟȖȗȏȝȢ, 

șȗȚȈȑȏ ȋȒȦ ȏȔțȚȎȏȕȔȔȢȜ ȘȏȘșȌȓ, ȖȌȗȞȇșȑȏ, 

ȏȘȑȚȘȘșȉȌȔȔȢȌ ȑȗȕȉȌȔȕȘȔȢȌ ȘȕȘȚȋȢ, ȋȇȍȌ ȔȌȑȕșȕȗȢȌ 

ȏȘȑȚȘȘșȉȌȔȔȢȌ ȑȒȇȖȇȔȢ ȘȌȗȋȝȇ – ȏȎȊȕșȇȉȒȏȉȇȥșȘȦ ȏȎ 

ȖȕȒȏȓȌȗȕȉ. Ȅșȕ ȘșȌȗȏȒȣȔȢȌ ȏ ȤȒȇȘșȏȞȔȢȌ ȏȎȋȌȒȏȦ.

ǯȎ ȖȕȒȏȓȌȗȕȉ – ȑȇȚȞȚȑȕȉ – ȖȗȕȏȎȉȕȋȦșȘȦ 

ȇȉșȕȓȕȈȏȒȣȔȢȌ ȟȏȔȢ. ǨȒȇȊȕȋȇȗȦ ȘȉȕȌȐ ȤȒȇȘșȏȞȔȕȘșȏ 

ȑȇȚȞȚȑ ȘȓȦȊȞȇȌș Țȋȇȗ ȏ ȖȗȌȋȕșȉȗȇȠȇȌș ȘȑȕȒȣȍȌȔȏȌ.

ǯȎ ȖȕȒȏȓȌȗȔȢȜ ȓȇșȌȗȏȇȒȕȉ 

ȏȎȊȕșȇȉȒȏȉȇȥșȘȦ ȎȇȠȏșȔȢȌ 

ȞȌȜȒȢ, ȑȔȕȖȑȏ ȏ ȏȎȕȒȦȝȏȦ 

Ȗȗȕȉȕȋȕȉ ȓȕȈȏȒȣȔȢȜ 

șȌȒȌțȕȔȕȉ. 

Ǳȇȑ ȉȢ ȎȔȇȌșȌ, ȚȊȒȌȉȕȋȕȗȕȋȢ ȋȌȒȦșȘȦ Ȕȇ ȋȉȌ ȕȘȔȕȉȔȢȌ ȊȗȚȖȖȢ� ȖȗȌȋȌȒȣȔȢȌ ȏ ȔȌȖȗȌȋȌȒȣȔȢȌ 

ȚȊȒȌȉȕȋȕȗȕȋȢ. ǪȒȇȉȔȕȌ ȗȇȎȒȏȞȏȌ ȓȌȍȋȚ Ȥșȏȓȏ ȉȌȠȌȘșȉȇȓȏ ȎȇȑȒȥȞȇȌșȘȦ ȉ șȕȓ,  ȑȇȑȏȌ ȘȉȦȎȏ – 

ȕȋȏȔȇȗȔȢȌ ȏȒȏ ȋȉȕȐȔȢȌ – ȖȗȏȘȚșȘșȉȚȥș ȉ ȏȜ ȓȕȒȌȑȚȒȇȜ. 

ǹȇȑȕȌ ȗȇȎȒȏȞȏȌ ȉ ȘșȗȕȌȔȏȏ ȔȇȖȗȦȓȚȥ ȉȒȏȦȌș Ȕȇ ȏȜ ȜȏȓȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ ȏ  ȗȌȇȑȝȏȕȔȔȚȥ 

ȘȖȕȘȕȈȔȕȘșȣ. ǶȗȌȋȌȒȣȔȢȌ ȚȊȒȌȉȕȋȕȗȕȋȢ ȜȏȓȏȞȌȘȑȏ ȓȇȒȕȇȑșȏȉȔȢ  ȏ ȖȕȤșȕȓȚ ȗȌȇȊȏȗȚȥș Ș 

ȗȇȎȒȏȞȔȢȓȏ ȉȌȠȌȘșȉȇȓȏ Ș ȈȕȒȣȟȏȓ șȗȚȋȕȓ, șȕȊȋȇ ȑȇȑ ȔȌȖȗȌȋȌȒȣȔȢȌ ȚȊȒȌȉȕȋȕȗȕȋȢ ȒȌȊȑȕ 

ȉȘșȚȖȇȥș ȉ ȜȏȓȏȞȌȘȑȏȌ ȗȌȇȑȝȏȏ ȏȎ-Ȏȇ ȔȇȒȏȞȏȦ ȉ ȏȜ ȓȕȒȌȑȚȒȇȜ ȋȉȕȐȔȕȐ ȘȉȦȎȏ.

ǩ ȕșȒȏȞȏȌ ȕș ȖȗȌȋȌȒȣȔȢȜ ȚȊȒȌȉȕȋȕȗȕȋȕȉ ȔȌȖȗȌȋȌȒȣȔȢȌ ȚȊȒȌȉȕȋȕȗȕȋȢ ȕȈȌȘȝȉȌȞȏȉȇȥș ȈȗȕȓȔȚȥ 

ȉȕȋȚ ȏ ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ ȑȇȒȏȦ. 

ǵȖȢș 1.

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȇȝȌșȇș ȔȇșȗȏȦ (CH₃COONa), ȊȏȋȗȕȑȘȏȋ ȔȇșȗȏȦ, ȕȑȘȏȋ ȑȇȒȣȝȏȦ, 

ȈȗȕȓȔȇȦ ȉȕȋȇ, ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ ȑȇȒȏȦ (.0nOࢩ), ȖȗȕȈȏȗȑȏ, ȖȗȕȈȑȇ Ș 

ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȕȐ, ȘȖȏȗșȕȉȑȇ, ȟșȇșȏȉ.

• ǶȗȏȊȕșȕȉȣșȌ ȘȓȌȘȣ ȏȎ ȇȝȌșȇșȇ ȔȇșȗȏȦ, ȊȏȋȗȕȑȘȏȋȇ ȔȇșȗȏȦ ȏ ȕȑȘȏȋȇ ȑȇȒȣȝȏȦ. 

ǩȘȢȖȣșȌ ȖȗȏȊȕșȕȉȒȌȔȔȚȥ ȘȓȌȘȣ ȉ ȖȗȕȈȏȗȑȚ ȏ ȎȇȑȗȌȖȏșȌ ȤșȚ ȖȗȕȈȏȗȑȚ ȉ ȟșȇșȏȉȌ.  

ǮȇȑȗȕȐșȌ ȖȗȕȈȏȗȑȚ ȖȗȕȈȑȕȐ Ș ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȕȐ. ǩȕȎȣȓȏșȌ ȋȉȌ ȖȗȕȈȏȗȑȏ, ȉ 

ȕȋȔȚ ȏȎ ȔȏȜ ȔȇȒȌȐșȌ ȈȗȕȓȔȚȥ ȉȕȋȚ, ȇ ȉ ȋȗȚȊȚȥ – ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ ȑȇȒȏȦ. 

ǵȖȚȘșȏșȌ ȉ ȈȗȕȓȔȚȥ ȉȕȋȚ ȖȗȕșȏȉȕȖȕȒȕȍȔȢȐ ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ. 

ǶȕȘșȌȖȌȔȔȕ ȔȇȊȗȌȉȇȐșȌ șȚ ȞȇȘșȣ ȖȗȕȈȏȗȑȏ, ȉ ȑȕșȕȗȕȐ ȔȇȜȕȋȏșȘȦ ȖȗȏȊȕșȕȉȒȌȔȔȇȦ 

ȘȓȌȘȣ. ǺȈȌȋȏșȌȘȣ, Ȟșȕ ȊȇȎ ȖȗȕȜȕȋȏș ȞȌȗȌȎ ȈȗȕȓȔȚȥ ȉȕȋȚ, ȎȇșȌȓ ȏȎȉȒȌȑȏșȌ ȑȕȔȌȝ 

ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ ȏȎ ȈȗȕȓȔȕȐ ȉȕȋȢ ȏ ȕȖȚȘșȏșȌ ȌȊȕ ȉ ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ 

ȑȇȒȏȦ.

ǵȖȢș 2.

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȤșȏȒȕȉȢȐ ȘȖȏȗș, ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ ȑȏȘȒȕșȇ, 

ȈȗȕȓȔȇȦ ȉȕȋȇ, ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ ȑȇȒȏȦ (.0nOࢩ), ȖȗȕȈȏȗȑȏ, ȖȗȕȈȑȇ Ș 

ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȕȐ, ȘȖȏȗșȕȉȑȇ, ȖȏȖȌșȑȇ, ȟșȇșȏȉ.

• ǴȇȒȌȐșȌ  ȉ ȖȗȕȈȏȗȑȚ ȔȌȑȕșȕȗȕȌ ȑȕȒȏȞȌȘșȉȕ ȤșȏȒȕȉȕȊȕ ȘȖȏȗșȇ. ǵȘșȕȗȕȍȔȕ 

ȋȕȈȇȉȒȦȐșȌ ȑ ȔȌȓȚ ȖȏȖȌșȑȕȐ, Ȗȕ ȑȇȖȒȦȓ,  ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȚȥ ȘȌȗȔȚȥ ȑȏȘȒȕșȚ. 

ǮȇȑȗȌȖȏșȌ ȖȗȕȈȏȗȑȚ ȉ ȟșȇșȏȉȌ ȏ ȎȇȑȗȕȐșȌ Ȍȧ ȖȗȕȈȑȕȐ Ș ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȕȐ.

ǩȕȎȣȓȏșȌ ȋȉȌ ȖȗȕȈȏȗȑȏ, ȉ ȕȋȔȚ ȏȎ ȔȏȜ ȔȇȒȌȐșȌ ȈȗȕȓȔȚȥ ȉȕȋȚ, ȇ ȉ ȋȗȚȊȚȥ – 

ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ ȑȇȒȏȦ. ǵȖȚȘșȏșȌ ȉ ȈȗȕȓȔȚȥ ȉȕȋȚ ȖȗȕșȏȉȕȖȕȒȕȍȔȢȐ 

ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ.  ǶȕȘșȌȖȌȔȔȕ ȔȇȊȗȌȉȇȐșȌ ȘȓȌȘȣ ȋȕ șȌȓȖȌȗȇșȚȗȢ  

ȕȑȕȒȕ 160 –170 �C. ǶȕȘȒȌ șȕȊȕ, ȑȇȑ ȚȈȌȋȏșȌȘȣ, Ȟșȕ ȊȇȎ ȖȗȕȜȕȋȏș ȞȌȗȌȎ ȈȗȕȓȔȚȥ 

ȉȕȋȚ, ȏȎȉȒȌȑȏșȌ ȏȎ ȈȗȕȓȔȕȐ ȉȕȋȢ ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ ȏ ȕȖȚȘșȏșȌ ȌȊȕ ȉ 

ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ ȑȇȒȏȦ. 

• ǩ ȑȇȑȕȓ ȕȖȢșȌ ȖȕȒȚȞȌȔȔȕȌ ȉȌȠȌȘșȉȕ ȦȉȒȦȌșȘȦ ȖȗȌȋȌȒȣȔȢȓ 

ȚȊȒȌȉȕȋȕȗȕȋȕȓ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

ǴȇȚȑȇ, șȌȜȔȕȒȕȊȏȦ, ȍȏȎȔȣ

ǶȗȕȌȑș

ǩ ȔȇȟȌȓ ȊȇȗȋȌȗȕȈȌ ȔȌȓȇȒȕ 

ȕȋȌȍȋȢ ଈଈ ȏȎ ȖȕȒȏȓȌȗȔȢȜ 

ȓȇșȌȗȏȇȒȕȉ. Ȅșȏ ȓȇșȌȗȏȇȒȢ 

ȖȗȇȑșȏȞȌȘȑȏ ȔȌ ȗȉȚșȘȦ, ȈȢȘșȗȕ 

ȘȕȜȔȚș ȏ ȔȌ șȗȌȈȚȥș ȊȒȇȍȑȏ.

ǶȕȤșȕȓȚ ȕȔȏ ȟȏȗȕȑȕ 

ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ 

ȘȖȕȗșȏȉȔȕȐ ȕȋȌȍȋȢ.
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ǶȕȒȏȓȌȗȢ, ȦȉȒȦȥȠȏȌȘȦ ȔȌȕșȡȌȓȒȌȓȕȐ ȞȇȘșȣȥ ȘȕȉȗȌȓȌȔȔȕȐ ȍȏȎȔȏ, ȏȊȗȇȥș ȑȒȥȞȌȉȚȥ ȗȕȒȣ ȉ 

ȏȎȊȕșȕȉȒȌȔȏȏ ȈȕȒȣȟȕȊȕ ȞȏȘȒȇ ȖȗȌȋȓȌșȕȉ ȖȕȉȘȌȋȔȌȉȔȕȊȕ ȖȕȒȣȎȕȉȇȔȏȦ. ǩȉȏȋȚ ȒȧȊȑȕȘșȏ, ȖȗȕȞȔȕȘșȏ ȏ 

ȤȒȇȘșȏȞȔȕȘșȏ ȖȕȒȏȓȌȗȢ ȚșȉȌȗȋȏȒȏȘȣ ȉ ȑȇȞȌȘșȉȌ ȓȇșȌȗȏȇȒȕȉ, ȑȕșȕȗȢȌ ȟȏȗȕȑȕ ȏȘȖȕȒȣȎȚȥșȘȦ ȉ 

ȖȗȕȓȢȟȒȌȔȔȕȘșȏ, ȓȌȋȏȝȏȔȌ, șȌȜȔȏȑȌ, ȉ ȈȢșȚ ȏ ȋȗȚȊȏȜ ȕȈȒȇȘșȦȜ. ǩ ȔȇȟȌ ȉȗȌȓȦ ȔȌȉȕȎȓȕȍȔȕ ȖȗȌȋȘșȇȉȏșȣ 

ȈȌȎ ȖȕȒȏȓȌȗȕȉ Ȕȏ ȚȖȇȑȕȉȕȞȔȢȌ ȓȇșȌȗȏȇȒȢ, Ȕȏ ȕȋȌȍȋȚ, Ȕȏ ȓȔȕȊȏȌ șȌȜȔȏȞȌȘȑȏȌ ȚȘșȗȕȐȘșȉȇ.

ǨȕȒȣȟȏȔȘșȉȕ ȖȒȇȘșȏȑȕȉȢȜ 

ȈȚșȢȒȕȑ, ȏȘȖȕȒȣȎȚȌȓȢȜ ȑȇȑ 

șȇȗȇ ȋȒȦ ȉȕȋȢ ȏ ȋȗȚȊȏȜ 

ȔȇȖȏșȑȕȉ, ȏȎȊȕșȇȉȒȏȉȇȥșȘȦ ȏȎ 

ȖȕȒȏȓȌȗȕȉ. Ȅșȕ ȕȈȚȘȒȕȉȒȌȔȕ 

șȌȓ, Ȟșȕ ȖȕȒȏȓȌȗȢ –  ȒȧȊȑȏȌ,    

ȚȋȇȗȕȖȗȕȞȔȢȌ ȏ 

ȔȌȖȗȕȔȏȝȇȌȓȢȌ ȋȒȦ ȍȏȋȑȕȘșȌȐ 

ȓȇșȌȗȏȇȒȢ.

ǴȌȘȓȕșȗȦ Ȕȇ șȕ, Ȟșȕ ȖȕȒȏȓȌȗȢ ȕȈȒȌȊȞȇȥș ȔȇȟȚ ȖȕȉȘȌȋȔȌȉȔȚȥ ȍȏȎȔȣ, ȏȜ ȓȇȘȘȕȉȕȌ ȏȘȖȕȒȣȎȕȉȇȔȏȌ 

Ȗȗȏȉȕȋȏș ȑ ȎȇȊȗȦȎȔȌȔȏȥ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ. Ȅșȕ ȘȉȦȎȇȔȕ Ș șȌȓ, Ȟșȕ ȖȕȒȏȓȌȗȢ ȞȗȌȎȉȢȞȇȐȔȕ 

ȓȌȋȒȌȔȔȕ ȗȇȎȒȇȊȇȥșȘȦ ȉ ȖȗȏȗȕȋȌ. ǶȕȤșȕȓȚ ȋȒȦ ȎȇȠȏșȢ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ șȇȑ ȉȇȍȔȢ ȖȗȇȉȏȒȣȔȕȌ 

ȖȗȏȓȌȔȌȔȏȌ ȏ ȖȌȗȌȗȇȈȕșȑȇ ȖȕȒȏȓȌȗȕȉ. ǩ ȔȇȘșȕȦȠȌȌ ȉȗȌȓȦ ȚȞȧȔȢȌ, ȖȗȏȒȇȊȇȦ ȚȘȏȒȏȦ ȋȒȦ ȎȇȠȏșȢ 

ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ, ȉȌȋȚș ȏȘȘȒȌȋȕȉȇȔȏȦ Ȗȕ  ȖȕȒȚȞȌȔȏȥ ȈȏȕȗȇȎȒȇȊȇȌȓȢȜ ȖȕȒȏȓȌȗȕȉ, ȑȕșȕȗȢȌ 

ȘȇȓȕȖȗȕȏȎȉȕȒȣȔȕ ȗȇȎȗȚȟȇȥșȘȦ ȉ ȌȘșȌȘșȉȌȔȔȢȜ ȚȘȒȕȉȏȦȜ, ȏ ȋȕȘșȏȊȒȏ ȉ Ȥșȕȓ ȔȇȖȗȇȉȒȌȔȏȏ 

ȕȖȗȌȋȌȒȧȔȔȢȜ ȗȌȎȚȒȣșȇșȕȉ.

ǴȌȑȕșȕȗȢȌ ȓȌȋȏȝȏȔȘȑȏȌ ȖȗȏȔȇȋȒȌȍȔȕȘșȏ� ȟȖȗȏȝȢ, 

șȗȚȈȑȏ ȋȒȦ ȏȔțȚȎȏȕȔȔȢȜ ȘȏȘșȌȓ, ȖȌȗȞȇșȑȏ, 

ȏȘȑȚȘȘșȉȌȔȔȢȌ ȑȗȕȉȌȔȕȘȔȢȌ ȘȕȘȚȋȢ, ȋȇȍȌ ȔȌȑȕșȕȗȢȌ 

ȏȘȑȚȘȘșȉȌȔȔȢȌ ȑȒȇȖȇȔȢ ȘȌȗȋȝȇ – ȏȎȊȕșȇȉȒȏȉȇȥșȘȦ ȏȎ 

ȖȕȒȏȓȌȗȕȉ. Ȅșȕ ȘșȌȗȏȒȣȔȢȌ ȏ ȤȒȇȘșȏȞȔȢȌ ȏȎȋȌȒȏȦ.

ǯȎ ȖȕȒȏȓȌȗȕȉ – ȑȇȚȞȚȑȕȉ – ȖȗȕȏȎȉȕȋȦșȘȦ 

ȇȉșȕȓȕȈȏȒȣȔȢȌ ȟȏȔȢ. ǨȒȇȊȕȋȇȗȦ ȘȉȕȌȐ ȤȒȇȘșȏȞȔȕȘșȏ 

ȑȇȚȞȚȑ ȘȓȦȊȞȇȌș Țȋȇȗ ȏ ȖȗȌȋȕșȉȗȇȠȇȌș ȘȑȕȒȣȍȌȔȏȌ.

ǯȎ ȖȕȒȏȓȌȗȔȢȜ ȓȇșȌȗȏȇȒȕȉ 

ȏȎȊȕșȇȉȒȏȉȇȥșȘȦ ȎȇȠȏșȔȢȌ 

ȞȌȜȒȢ, ȑȔȕȖȑȏ ȏ ȏȎȕȒȦȝȏȦ 

Ȗȗȕȉȕȋȕȉ ȓȕȈȏȒȣȔȢȜ 

șȌȒȌțȕȔȕȉ. 

Ǳȇȑ ȉȢ ȎȔȇȌșȌ, ȚȊȒȌȉȕȋȕȗȕȋȢ ȋȌȒȦșȘȦ Ȕȇ ȋȉȌ ȕȘȔȕȉȔȢȌ ȊȗȚȖȖȢ� ȖȗȌȋȌȒȣȔȢȌ ȏ ȔȌȖȗȌȋȌȒȣȔȢȌ 

ȚȊȒȌȉȕȋȕȗȕȋȢ. ǪȒȇȉȔȕȌ ȗȇȎȒȏȞȏȌ ȓȌȍȋȚ Ȥșȏȓȏ ȉȌȠȌȘșȉȇȓȏ ȎȇȑȒȥȞȇȌșȘȦ ȉ șȕȓ,  ȑȇȑȏȌ ȘȉȦȎȏ – 

ȕȋȏȔȇȗȔȢȌ ȏȒȏ ȋȉȕȐȔȢȌ – ȖȗȏȘȚșȘșȉȚȥș ȉ ȏȜ ȓȕȒȌȑȚȒȇȜ. 

ǹȇȑȕȌ ȗȇȎȒȏȞȏȌ ȉ ȘșȗȕȌȔȏȏ ȔȇȖȗȦȓȚȥ ȉȒȏȦȌș Ȕȇ ȏȜ ȜȏȓȏȞȌȘȑȏȌ ȘȉȕȐȘșȉȇ ȏ  ȗȌȇȑȝȏȕȔȔȚȥ 

ȘȖȕȘȕȈȔȕȘșȣ. ǶȗȌȋȌȒȣȔȢȌ ȚȊȒȌȉȕȋȕȗȕȋȢ ȜȏȓȏȞȌȘȑȏ ȓȇȒȕȇȑșȏȉȔȢ  ȏ ȖȕȤșȕȓȚ ȗȌȇȊȏȗȚȥș Ș 

ȗȇȎȒȏȞȔȢȓȏ ȉȌȠȌȘșȉȇȓȏ Ș ȈȕȒȣȟȏȓ șȗȚȋȕȓ, șȕȊȋȇ ȑȇȑ ȔȌȖȗȌȋȌȒȣȔȢȌ ȚȊȒȌȉȕȋȕȗȕȋȢ ȒȌȊȑȕ 

ȉȘșȚȖȇȥș ȉ ȜȏȓȏȞȌȘȑȏȌ ȗȌȇȑȝȏȏ ȏȎ-Ȏȇ ȔȇȒȏȞȏȦ ȉ ȏȜ ȓȕȒȌȑȚȒȇȜ ȋȉȕȐȔȕȐ ȘȉȦȎȏ.

ǩ ȕșȒȏȞȏȌ ȕș ȖȗȌȋȌȒȣȔȢȜ ȚȊȒȌȉȕȋȕȗȕȋȕȉ ȔȌȖȗȌȋȌȒȣȔȢȌ ȚȊȒȌȉȕȋȕȗȕȋȢ ȕȈȌȘȝȉȌȞȏȉȇȥș ȈȗȕȓȔȚȥ 

ȉȕȋȚ ȏ ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ ȑȇȒȏȦ. 

ǵȖȢș 1.

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȇȝȌșȇș ȔȇșȗȏȦ (CH₃COONa), ȊȏȋȗȕȑȘȏȋ ȔȇșȗȏȦ, ȕȑȘȏȋ ȑȇȒȣȝȏȦ, 

ȈȗȕȓȔȇȦ ȉȕȋȇ, ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ ȑȇȒȏȦ (.0nOࢩ), ȖȗȕȈȏȗȑȏ, ȖȗȕȈȑȇ Ș 

ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȕȐ, ȘȖȏȗșȕȉȑȇ, ȟșȇșȏȉ.

• ǶȗȏȊȕșȕȉȣșȌ ȘȓȌȘȣ ȏȎ ȇȝȌșȇșȇ ȔȇșȗȏȦ, ȊȏȋȗȕȑȘȏȋȇ ȔȇșȗȏȦ ȏ ȕȑȘȏȋȇ ȑȇȒȣȝȏȦ. 

ǩȘȢȖȣșȌ ȖȗȏȊȕșȕȉȒȌȔȔȚȥ ȘȓȌȘȣ ȉ ȖȗȕȈȏȗȑȚ ȏ ȎȇȑȗȌȖȏșȌ ȤșȚ ȖȗȕȈȏȗȑȚ ȉ ȟșȇșȏȉȌ.  

ǮȇȑȗȕȐșȌ ȖȗȕȈȏȗȑȚ ȖȗȕȈȑȕȐ Ș ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȕȐ. ǩȕȎȣȓȏșȌ ȋȉȌ ȖȗȕȈȏȗȑȏ, ȉ 

ȕȋȔȚ ȏȎ ȔȏȜ ȔȇȒȌȐșȌ ȈȗȕȓȔȚȥ ȉȕȋȚ, ȇ ȉ ȋȗȚȊȚȥ – ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ ȑȇȒȏȦ. 

ǵȖȚȘșȏșȌ ȉ ȈȗȕȓȔȚȥ ȉȕȋȚ ȖȗȕșȏȉȕȖȕȒȕȍȔȢȐ ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ. 

ǶȕȘșȌȖȌȔȔȕ ȔȇȊȗȌȉȇȐșȌ șȚ ȞȇȘșȣ ȖȗȕȈȏȗȑȏ, ȉ ȑȕșȕȗȕȐ ȔȇȜȕȋȏșȘȦ ȖȗȏȊȕșȕȉȒȌȔȔȇȦ 

ȘȓȌȘȣ. ǺȈȌȋȏșȌȘȣ, Ȟșȕ ȊȇȎ ȖȗȕȜȕȋȏș ȞȌȗȌȎ ȈȗȕȓȔȚȥ ȉȕȋȚ, ȎȇșȌȓ ȏȎȉȒȌȑȏșȌ ȑȕȔȌȝ 

ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ ȏȎ ȈȗȕȓȔȕȐ ȉȕȋȢ ȏ ȕȖȚȘșȏșȌ ȌȊȕ ȉ ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ 

ȑȇȒȏȦ.

ǵȖȢș 2.

ǶȗȏȔȇȋȒȌȍȔȕȘșȏ� ȤșȏȒȕȉȢȐ ȘȖȏȗș, ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȇȦ ȘȌȗȔȇȦ ȑȏȘȒȕșȇ, 

ȈȗȕȓȔȇȦ ȉȕȋȇ, ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ ȑȇȒȏȦ (.0nOࢩ), ȖȗȕȈȏȗȑȏ, ȖȗȕȈȑȇ Ș 

ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȕȐ, ȘȖȏȗșȕȉȑȇ, ȖȏȖȌșȑȇ, ȟșȇșȏȉ.

• ǴȇȒȌȐșȌ  ȉ ȖȗȕȈȏȗȑȚ ȔȌȑȕșȕȗȕȌ ȑȕȒȏȞȌȘșȉȕ ȤșȏȒȕȉȕȊȕ ȘȖȏȗșȇ. ǵȘșȕȗȕȍȔȕ 

ȋȕȈȇȉȒȦȐșȌ ȑ ȔȌȓȚ ȖȏȖȌșȑȕȐ, Ȗȕ ȑȇȖȒȦȓ,  ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȚȥ ȘȌȗȔȚȥ ȑȏȘȒȕșȚ. 

ǮȇȑȗȌȖȏșȌ ȖȗȕȈȏȗȑȚ ȉ ȟșȇșȏȉȌ ȏ ȎȇȑȗȕȐșȌ Ȍȧ ȖȗȕȈȑȕȐ Ș ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȕȐ.

ǩȕȎȣȓȏșȌ ȋȉȌ ȖȗȕȈȏȗȑȏ, ȉ ȕȋȔȚ ȏȎ ȔȏȜ ȔȇȒȌȐșȌ ȈȗȕȓȔȚȥ ȉȕȋȚ, ȇ ȉ ȋȗȚȊȚȥ – 

ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ ȑȇȒȏȦ. ǵȖȚȘșȏșȌ ȉ ȈȗȕȓȔȚȥ ȉȕȋȚ ȖȗȕșȏȉȕȖȕȒȕȍȔȢȐ 

ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ.  ǶȕȘșȌȖȌȔȔȕ ȔȇȊȗȌȉȇȐșȌ ȘȓȌȘȣ ȋȕ șȌȓȖȌȗȇșȚȗȢ  

ȕȑȕȒȕ 160 –170 �C. ǶȕȘȒȌ șȕȊȕ, ȑȇȑ ȚȈȌȋȏșȌȘȣ, Ȟșȕ ȊȇȎ ȖȗȕȜȕȋȏș ȞȌȗȌȎ ȈȗȕȓȔȚȥ 

ȉȕȋȚ, ȏȎȉȒȌȑȏșȌ ȏȎ ȈȗȕȓȔȕȐ ȉȕȋȢ ȑȕȔȌȝ ȊȇȎȕȕșȉȕȋȔȕȐ șȗȚȈȑȏ ȏ ȕȖȚȘșȏșȌ ȌȊȕ ȉ 

ȗȇȘșȉȕȗ ȖȌȗȓȇȔȊȇȔȇșȇ ȑȇȒȏȦ. 

• ǩ ȑȇȑȕȓ ȕȖȢșȌ ȖȕȒȚȞȌȔȔȕȌ ȉȌȠȌȘșȉȕ ȦȉȒȦȌșȘȦ ȖȗȌȋȌȒȣȔȢȓ 

ȚȊȒȌȉȕȋȕȗȕȋȕȓ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

ǴȇȚȑȇ, șȌȜȔȕȒȕȊȏȦ, ȍȏȎȔȣ

ǶȗȕȌȑș

ǩ ȔȇȟȌȓ ȊȇȗȋȌȗȕȈȌ ȔȌȓȇȒȕ 

ȕȋȌȍȋȢ ଈଈ ȏȎ ȖȕȒȏȓȌȗȔȢȜ 

ȓȇșȌȗȏȇȒȕȉ. Ȅșȏ ȓȇșȌȗȏȇȒȢ 

ȖȗȇȑșȏȞȌȘȑȏ ȔȌ ȗȉȚșȘȦ, ȈȢȘșȗȕ 

ȘȕȜȔȚș ȏ ȔȌ șȗȌȈȚȥș ȊȒȇȍȑȏ.

ǶȕȤșȕȓȚ ȕȔȏ ȟȏȗȕȑȕ 

ȏȘȖȕȒȣȎȚȥșȘȦ ȉ ȖȗȕȏȎȉȕȋȘșȉȌ 

ȘȖȕȗșȏȉȔȕȐ ȕȋȌȍȋȢ.
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ǱȇȓȌȔȔȢȐ ȚȊȕȒȣ

  ǵȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ 

Ș țȚȔȑȝȏȕȔȇȒȣȔȕȐ ȊȗȚȖȖȕȐ

ǵȗȊȇȔȏȞȌȘȑȏȌ 

ȉȌȠȌȘșȉȇ, 

ȘȕȋȌȗȍȇȠȏȌ                     

ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ 

ȊȏȋȗȕȑȘȏȒȣȔȚȥ 

ȊȗȚȖȖȚ  (-OH) 

ǵȗȊȇȔȏȞȌȘȑȏȌ                                 

ȉȌȠȌȘșȉȇ,                              

ȘȕȋȌȗȍȇȠȏȌ                                       

ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ                          

ȑȇȗȈȕȑȘȏȒȣȔȚȥ                         

ȊȗȚȖȖȚ (-ǸǵOH)

ǱȇȗȈȕȔȕȉȢȌ ȑȏȘȒȕșȢ

ǺȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ

(CH COOH)3

ǸȖȏȗșȢ

ǳȌșȏȒȕȉȢȐ ȘȖȏȗș (CH OH)3

ȄșȏȒȕȉȢȐ ȘȖȏȗș (C H OH)2 5

ǶȗȌȋȌȒȣȔȢȌ 

ȚȊȒȌȉȕȋȕȗȕȋȢ

ǴȌȖȗȌȋȌȒȣȔȢȌ 

ȚȊȒȌȉȕȋȕȗȕȋȢ

ǧȒȑȇȔȢ

ǳȌșȇȔ (CH )4

ȄșȇȔ (C H )2 6

ǶȗȕȖȇȔ (C H ) 3 8

ǧȒȑȌȔȢ   

ȄșȏȒȌȔ (C H )2 4

ǶȗȕȖȏȒȌȔ (C H ) 3 6

ǶȕȒȏȓȌȗȢ 

ǶȕȒȏȤșȏȒȌȔ

(–CH  – CH –)2 2 n

ǴȌțșȣǶȗȏȗȕȋȔȢȐ ȊȇȎ                

ǶȗȏȗȕȋȔȢȌ ȏȘșȕȞȔȏȑȏ ȚȊȒȌȉȕȋȕȗȕȋȕȉ

ǺȊȒȌȉȕȋȕȗȕȋȢ

ОРГАНИЧЕСКИЕ 

СОЕДИНЕНИЯ

ǻȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ

1. Ǳ ȑȇȑȕȓȚ ȉȏȋȚ ȗȌȘȚȗȘȕȉ ȕșȔȕȘȏșȘȦ țȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ� ȉȕȎȕȈȔȕȉȒȦȌȓȢȓ 

ȗȌȘȚȗȘȇȓ ȏȒȏ ȔȌȉȕȎȕȈȔȕȉȒȦȌȓȢȓ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

2. ǶȗȏȉȌȋȏșȌ ȔȌȘȑȕȒȣȑȕ ȖȗȏȓȌȗȕȉ ȕȗȊȇȔȏȞȌȘȑȏȜ ȘȕȌȋȏȔȌȔȏȐ. ǱȇȑȏȌ ȏȎ ȤșȏȜ 

ȘȕȌȋȏȔȌȔȏȐ ȦȉȒȦȥșȘȦ ȚȊȒȌȉȕȋȕȗȕȋȇȓȏ" ǶȕȞȌȓȚ ȉȢ șȇȑ ȋȚȓȇȌșȌ"

3. ǶȕȞȌȓȚ ȓȢ ȖȗȏȜȕȋȏȓ ȑ ȉȢȉȕȋȚ� Ȟșȕ ȗȇȎȓȌȗ ȓȕȒȌȑȚȒ ȚȊȒȌȉȕȋȕȗȕȋȕȉ ȉ 

ȘȕȘșȇȉȌ ȈȌȔȎȏȔȕȉȕȐ țȗȇȑȝȏȏ ȓȌȔȣȟȌ� ȞȌȓ ȉ ȘȕȘșȇȉȌ ȑȌȗȕȘȏȔȕȉȕȐ 

țȗȇȑȝȏȏ"

4. ǩ ȑȇȑȕȐ ȞȇȘșȏ țȗȇȑȝȏȕȔȔȕȐ ȑȕȒȕȔȔȢ șȌȓȖȌȗȇșȚȗȇ ȉȢȟȌ ² ȉ ȔȏȍȔȌȐ ȏȒȏ 

ȉȌȗȜȔȌȐ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

5. ǩȢȈȌȗȏșȌ ȇȒȑȇȔȢ. ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

6. C H  ² ȖȗȌȋȌȒȣȔȢȐ ȚȊȒȌȉȕȋȕȗȕȋ�  ȇ C H  ² ȔȌȖȗȌȋȌȒȣȔȢȐ ȚȊȒȌȉȕȋȕȗȕȋ. ǶȕȞȌȓȚ"2 6 3 6

a. CH      4

b. C H2 4

c. C H3 8

d. C H4 8

7. ǷȇȘȘȞȏșȇȐșȌ ȕȈȡȧȓ �ȉ ȒȏșȗȇȜ� Ȗȗȏ 2��Ǹ ȏ 1 ȇșȓ� ȊȇȎȇ ȏ ȓȇȘȘȚ ȉȕȋȢ �ȉ ȊȗȇȓȓȇȜ��  

ȖȕȒȚȞȌȔȔȢȜ Ȗȗȏ ȖȕȒȔȕȓ ȘȊȕȗȇȔȏȏ 2 ȓȕȒȣ ȖȗȕȖȇȔȇ.

8. ǺȘșȇȔȕȉȏșȌ țȕȗȓȚȒȚ ȇȒȑȇȔȇ� ��5 ȓȕȒȣ ȑȕșȕȗȕȊȕ ȘȕȋȌȗȍȏș 6 Ȋȗȇȓȓȕȉ ȉȕȋȕȗȕȋȇ. 

ǩȢȞȏȘȒȏșȌ ȕșȔȕȟȌȔȏȌ P�C� � P�H� ȉ Ȥșȕȓ ȇȒȑȇȔȌ.

Заключение Обобщающие задания

�. ǱȇȑȕȌ ȖȗȌȉȗȇȠȌȔȏȌ ȕȘȚȠȌȘșȉȏȓȕ ȉ ȖȗȕȝȌȘȘȌ ȑȗȌȑȏȔȊȇ"

a. ȈȌȔȎȏȔ ȑȌȗȕȘȏȔ ⟶ 

b. ȓȇȎȚș  ȈȌȔȎȏȔ     ⟶

ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.
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ǱȇȓȌȔȔȢȐ ȚȊȕȒȣ

  ǵȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ 

Ș țȚȔȑȝȏȕȔȇȒȣȔȕȐ ȊȗȚȖȖȕȐ

ǵȗȊȇȔȏȞȌȘȑȏȌ 

ȉȌȠȌȘșȉȇ, 

ȘȕȋȌȗȍȇȠȏȌ                     

ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ 

ȊȏȋȗȕȑȘȏȒȣȔȚȥ 

ȊȗȚȖȖȚ  (-OH) 

ǵȗȊȇȔȏȞȌȘȑȏȌ                                 

ȉȌȠȌȘșȉȇ,                              

ȘȕȋȌȗȍȇȠȏȌ                                       

ȉ Șȉȕȧȓ ȘȕȘșȇȉȌ                          

ȑȇȗȈȕȑȘȏȒȣȔȚȥ                         

ȊȗȚȖȖȚ (-ǸǵOH)

ǱȇȗȈȕȔȕȉȢȌ ȑȏȘȒȕșȢ

ǺȑȘȚȘȔȇȦ ȑȏȘȒȕșȇ

(CH COOH)3

ǸȖȏȗșȢ

ǳȌșȏȒȕȉȢȐ ȘȖȏȗș (CH OH)3

ȄșȏȒȕȉȢȐ ȘȖȏȗș (C H OH)2 5

ǶȗȌȋȌȒȣȔȢȌ 

ȚȊȒȌȉȕȋȕȗȕȋȢ

ǴȌȖȗȌȋȌȒȣȔȢȌ 

ȚȊȒȌȉȕȋȕȗȕȋȢ

ǧȒȑȇȔȢ

ǳȌșȇȔ (CH )4

ȄșȇȔ (C H )2 6

ǶȗȕȖȇȔ (C H ) 3 8

ǧȒȑȌȔȢ   

ȄșȏȒȌȔ (C H )2 4

ǶȗȕȖȏȒȌȔ (C H ) 3 6

ǶȕȒȏȓȌȗȢ 

ǶȕȒȏȤșȏȒȌȔ

(–CH  – CH –)2 2 n

ǴȌțșȣǶȗȏȗȕȋȔȢȐ ȊȇȎ                

ǶȗȏȗȕȋȔȢȌ ȏȘșȕȞȔȏȑȏ ȚȊȒȌȉȕȋȕȗȕȋȕȉ

ǺȊȒȌȉȕȋȕȗȕȋȢ

ОРГАНИЧЕСКИЕ 

СОЕДИНЕНИЯ

ǻȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ

1. Ǳ ȑȇȑȕȓȚ ȉȏȋȚ ȗȌȘȚȗȘȕȉ ȕșȔȕȘȏșȘȦ țȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ� ȉȕȎȕȈȔȕȉȒȦȌȓȢȓ 

ȗȌȘȚȗȘȇȓ ȏȒȏ ȔȌȉȕȎȕȈȔȕȉȒȦȌȓȢȓ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

2. ǶȗȏȉȌȋȏșȌ ȔȌȘȑȕȒȣȑȕ ȖȗȏȓȌȗȕȉ ȕȗȊȇȔȏȞȌȘȑȏȜ ȘȕȌȋȏȔȌȔȏȐ. ǱȇȑȏȌ ȏȎ ȤșȏȜ 

ȘȕȌȋȏȔȌȔȏȐ ȦȉȒȦȥșȘȦ ȚȊȒȌȉȕȋȕȗȕȋȇȓȏ" ǶȕȞȌȓȚ ȉȢ șȇȑ ȋȚȓȇȌșȌ"

3. ǶȕȞȌȓȚ ȓȢ ȖȗȏȜȕȋȏȓ ȑ ȉȢȉȕȋȚ� Ȟșȕ ȗȇȎȓȌȗ ȓȕȒȌȑȚȒ ȚȊȒȌȉȕȋȕȗȕȋȕȉ ȉ 

ȘȕȘșȇȉȌ ȈȌȔȎȏȔȕȉȕȐ țȗȇȑȝȏȏ ȓȌȔȣȟȌ� ȞȌȓ ȉ ȘȕȘșȇȉȌ ȑȌȗȕȘȏȔȕȉȕȐ 

țȗȇȑȝȏȏ"

4. ǩ ȑȇȑȕȐ ȞȇȘșȏ țȗȇȑȝȏȕȔȔȕȐ ȑȕȒȕȔȔȢ șȌȓȖȌȗȇșȚȗȇ ȉȢȟȌ ² ȉ ȔȏȍȔȌȐ ȏȒȏ 

ȉȌȗȜȔȌȐ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

5. ǩȢȈȌȗȏșȌ ȇȒȑȇȔȢ. ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

6. C H  ² ȖȗȌȋȌȒȣȔȢȐ ȚȊȒȌȉȕȋȕȗȕȋ�  ȇ C H  ² ȔȌȖȗȌȋȌȒȣȔȢȐ ȚȊȒȌȉȕȋȕȗȕȋ. ǶȕȞȌȓȚ"2 6 3 6

a. CH      4

b. C H2 4

c. C H3 8

d. C H4 8

7. ǷȇȘȘȞȏșȇȐșȌ ȕȈȡȧȓ �ȉ ȒȏșȗȇȜ� Ȗȗȏ 2��Ǹ ȏ 1 ȇșȓ� ȊȇȎȇ ȏ ȓȇȘȘȚ ȉȕȋȢ �ȉ ȊȗȇȓȓȇȜ��  

ȖȕȒȚȞȌȔȔȢȜ Ȗȗȏ ȖȕȒȔȕȓ ȘȊȕȗȇȔȏȏ 2 ȓȕȒȣ ȖȗȕȖȇȔȇ.

8. ǺȘșȇȔȕȉȏșȌ țȕȗȓȚȒȚ ȇȒȑȇȔȇ� ��5 ȓȕȒȣ ȑȕșȕȗȕȊȕ ȘȕȋȌȗȍȏș 6 Ȋȗȇȓȓȕȉ ȉȕȋȕȗȕȋȇ. 

ǩȢȞȏȘȒȏșȌ ȕșȔȕȟȌȔȏȌ P�C� � P�H� ȉ Ȥșȕȓ ȇȒȑȇȔȌ.

Заключение Обобщающие задания

�. ǱȇȑȕȌ ȖȗȌȉȗȇȠȌȔȏȌ ȕȘȚȠȌȘșȉȏȓȕ ȉ ȖȗȕȝȌȘȘȌ ȑȗȌȑȏȔȊȇ"

a. ȈȌȔȎȏȔ ȑȌȗȕȘȏȔ ⟶ 

b. ȓȇȎȚș  ȈȌȔȎȏȔ     ⟶

ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.



ǪȇȟȧȔȇȦ ȏȎȉȌȘșȣ – 

ȊȏȋȗȕȑȘȏȋ ȑȇȒȣȝȏȦ (Ca(OH) ). 2

ǧȑȉȏțȌȗȢ – ȓȇȘȘȏȉȔȢȌ ȘȑȇȒȢ ȏȒȏ ȘȒȕȏ ȊȕȗȔȢȜ 
Ȗȕȗȕȋ,  ȉ ȑȕșȕȗȢȜ ȔȇȑȇȖȒȏȉȇȥșȘȦ ȏ 
ȚȋȌȗȍȏȉȇȥșȘȦ ȖȕȋȎȌȓȔȢȌ ȉȕȋȢ. 

ǧȒȑȇȔȢ – ȚȊȒȌȉȕȋȕȗȕȋȢ Ș ȕȈȠȌȐ țȕȗȓȚȒȕȐ 
C H , ȘȕȋȌȗȍȇȠȏȌ ȉ ȘȉȕȏȜ ȓȕȒȌȑȚȒȇȜ șȕȒȣȑȕ n 2n+2

Ȓȏȟȣ ȕȋȏȔȇȗȔȢȌ ȘȉȦȎȏ.

ǧȒȑȌȔȢ – ȚȊȒȌȉȕȋȕȗȕȋȢ Ș ȕȈȠȌȐ țȕȗȓȚȒȕȐ 
C H  , ȘȕȋȌȗȍȇȠȏȌ ȉ ȘȉȕȏȜ ȓȕȒȌȑȚȒȇȜ ȕȋȔȚn 2n

ȋȉȕȐȔȚȥ ȘȉȦȎȣ.                              

ǩȕȎȋȚȜ – ȘȓȌȘȣ ȇȎȕșȇ ȏ ȑȏȘȒȕȗȕȋȇ, ȇ șȇȑȍȌ 
ȔȌȎȔȇȞȏșȌȒȣȔȢȜ ȑȕȒȏȞȌȘșȉ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ, 
ȉȕȋȦȔȢȜ Ȗȇȗȕȉ, ȇȗȊȕȔȇ ȏ ȋȗȚȊȏȜ ȈȒȇȊȕȗȕȋȔȢȜ 
ȊȇȎȕȉ. 

ǪȇȒȕȊȌȔȢ – ȤȒȌȓȌȔșȢ 17-Ȑ (9,,$) ȊȗȚȖȖȢ.
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Словарь

1�. ǩȕȎȓȕȍȔȕ Ȓȏ ȖȕȒȚȞȏșȣ ȖȕȒȏȓȌȗȢ ȏȎ ȔȌțșȏ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

11. ǵȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ� ȖȕȒȚȞȌȔȔȢȌ ȎȇȓȌȠȌȔȏȌȓ ȇșȕȓȕȉ ȉȕȋȕȗȕȋȇ                        

ȉ ȓȕȒȌȑȚȒȌ ȚȊȒȌȉȕȋȕȗȕȋȇ Ȕȇ ȕȖȗȌȋȌȒȧȔȔȢȌ ȇșȕȓȢ ȏȒȏ ȊȗȚȖȖȢ ȇșȕȓȕȉ ² 

țȚȔȑȝȏȕȔȇȒȣȔȢȌ ȊȗȚȖȖȢ� ² ȔȇȎȢȉȇȥșȘȦ ȕȗȊȇȔȏȞȌȘȑȏȓȏ ȉȌȠȌȘșȉȇȓȏ                        

Ș țȚȔȑȝȏȕȔȇȒȣȔȢȓȏ ȊȗȚȖȖȇȓȏ.

a. ǯȎ ȑȇȑȕȊȕ ȚȊȒȌȉȕȋȕȗȕȋȇ ȕȈȗȇȎȚȌșȘȦ ȤșȏȒȕȉȢȐ ȘȖȏȗș"

b. ǱȇȑȇȦ țȚȔȑȝȏȕȔȇȒȣȔȇȦ ȊȗȚȖȖȇ ȏȓȌȌșȘȦ ȉ ȓȕȒȌȑȚȒȌ ȤșȏȒȕȉȕȊȕ ȘȖȏȗșȇ"

c. ǱȇȑȕȌ ȖȕȒȚȞȏșȘȦ ȉȌȠȌȘșȉȕ Ȗȗȏ ȎȇȓȌȠȌȔȏȏ ȤșȕȐ țȚȔȑȝȏȕȔȇȒȣȔȕȐ 

ȊȗȚȖȖȢ Ȕȇ ȊȗȚȖȖȚ  �C22H"

d. ǶȗȌȋȘșȇȉȏșȌȒȌȓ ȑȇȑȕȊȕ ȑȒȇȘȘȇ ȦȉȒȦȌșȘȦ ȖȕȒȚȞȌȔȔȕȌ ȉȌȠȌȘșȉȕ" 

12.£ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȖȕȒȔȕȊȕ ȘȊȕȗȇȔȏȦ ȤșȏȒȕȉȕȊȕ ȘȖȏȗșȇ                                                  

ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ.

13. ǷȇȘȘȞȏșȇȐșȌ� ȘȑȕȒȣȑȕ ȓȕȒȌȐ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ ȕȈȗȇȎȚȌșȘȦ Ȗȗȏ ȖȕȒȔȕȓ 

ȈȗȕȍȌȔȏȏ 36 Ȋ ȊȒȥȑȕȎȢ ȋȕ ȤșȏȒȕȉȕȊȕ ȘȖȏȗșȇ.

14.£ǱȇȑȕȐ ȝȉȌș ȖȗȏȕȈȗȌșȇȌș ȗȇȘșȉȕȗ ȚȑȘȚȘȔȕȐ ȑȏȘȒȕșȢ Ȗȗȏ ȎȇȓȌȠȌȔȏȏ           

ȑ ȔȌȓȚ ȓȌșȏȒȕȗȇȔȍȇ" ǶȕȞȌȓȚ Ȥșȕ ȖȗȕȏȘȜȕȋȏș"

ǫȕȓȌȔȔȇȦ ȖȌȞȣ

ȖȕȒȚȞȌȔȔȢȐ  ȓȕȔȕȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ  ȖȕȋȔȏȓȇȌșȘȦ 

ȉȉȌȗȜ (800�C)

ȕȈȗȇȎȚȌșȘȦ  ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ  

ȏ  ȋȉȏȍȌșȘȦ ȉȉȌȗȜ (1400�C)

ȖȕȒȚȞȌȔȔȕȌ  ȍȌȒȌȎȕ  

ȕȖȚȘȑȇȌșȘȦ  ȉȔȏȎ (400�C)

ȊȕȗȦȞȏȐ

ȉȕȎȋȚȜ ȍȏȋȑȏȐ

ȟȒȇȑ

ȍȏȋȑȕȌ

ȍȌȒȌȎȕ

ȎȇȊȗȚȎȕȞȔȢȐ£

ȈȚȔȑȌȗ

ȕșȉȕȋ 

ȕșȗȇȈȕșȇȔȔȢȜ 

ȊȇȎȕȉ

ǫȕȓȌȔȔȇȦ ȖȌȞȣ – ȚȘșȇȔȕȉȑȇ 

ȏȎ ȕȊȔȌȚȖȕȗȔȢȜ ȓȇșȌȗȏȇȒȕȉ, 

ȖȗȌȋȔȇȎȔȇȞȌȔȔȇȦ ȋȒȦ 

ȉȢȖȒȇȉȑȏ ȞȚȊȚȔȇ.

ǭȧȘșȑȕȘșȣ ȉȕȋȢ – 

ȘȕȋȌȗȍȇȔȏȌ ȉ ȉȕȋȌ ȏȕȔȕȉ 
2+  

ȑȇȒȣȝȏȦ ȏ ȓȇȊȔȏȦ (Ca ȏ 
2+

0J ) ȉȢȟȌ ȖȗȏȔȦșȕȐ 

ȔȕȗȓȢ.

ǱȇȗȈȕȔȇșȢ – ȘȕȌȋȏȔȌȔȏȦ, ȘȕȋȌȗȍȇȠȏȌ ȉ 

Șȉȕȧȓ ȘȕȘșȇȉȌ ȑȇȗȈȕȔȇș-ȏȕȔ ²⁻).(CO₃

ǱȇȗȈȕȔȕȉȢȌ ȑȏȘȒȕșȢ – ȘȕȌȋȏȔȌȔȏȦ, 
ȖȕȒȚȞȇȌȓȢȌ ȎȇȓȌȠȌȔȏȌȓ ȇșȕȓȇ ȉȕȋȕȗȕȋȇ                    
ȉ ȓȕȒȌȑȚȒȌ ȚȊȒȌȉȕȋȕȗȕȋȇ Ȕȇ ȑȇȗȈȕȑȘȏȒȣȔȚȥ 
ȊȗȚȖȖȚ (-COOH).

ǱȕȗȗȕȎȏȦ – ȗȇȎȗȚȟȌȔȏȌ ȓȌșȇȒȒȕȉ ȏ ȘȖȒȇȉȕȉ 
Ȗȕȋ ȉȕȎȋȌȐȘșȉȏȌȓ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ. 

ǱȗȌȑȏȔȊ ʹ�Ȥșȕ ȗȇȘȠȌȖȒȌȔȏȌ ȓȕȒȌȑȚȒ 
ȚȊȒȌȉȕȋȕȗȕȋȕȉ ȉ ȘȕȘșȇȉȌ ȔȌțșȌȖȗȕȋȚȑșȕȉ Ȕȇ 
ȓȕȒȌȑȚȒȢ ȓȌȔȣȟȌȊȕ ȗȇȎȓȌȗȇ, ȖȗȕȏȘȜȕȋȦȠȌȌ ȉ 
ȖȗȕȝȌȘȘȌ ȉșȕȗȏȞȔȕȐ ȖȌȗȌȗȇȈȕșȑȏ ȔȌțșȏ.

ǳȌșȇȒȒȕȏȋȢ �ȖȕȒȚȓȌșȇȒȒȢ� – ȜȏȓȏȞȌȘȑȏȌ 

ȤȒȌȓȌȔșȢ, ȖȗȕȦȉȒȦȥȠȏȌ ȖȗȕȓȌȍȚșȕȞȔȢȌ ȘȉȕȐȘșȉȇ 

ȓȌȍȋȚ ȓȌșȇȒȒȇȓȏ ȏ ȔȌȓȌșȇȒȒȇȓȏ.

ǳȌșȇȔ �CH � – ȖȗȕȘșȌȐȟȏȐ ȖȗȌȋȘșȇȉȏșȌȒȣ ȇȒȑȇȔȕȉ.4

ǳȕȔȕȓȌȗ – ȉȌȠȌȘșȉȕ, ȕȈȗȇȎȚȥȠȌȌ ȖȕȒȏȓȌȗ.

ǴȇȟȇșȢȗȔȢȐ ȘȖȏȗș – ȗȇȘșȉȕȗ ȇȓȓȏȇȑȇ ȉ ȉȕȋȌ. 

ǴȌȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ – ȕȑȘȏȋ ȑȇȒȣȝȏȦ (CaO). 

ǵȒȌȚȓ – ȖȗȕȋȚȑș ȗȇȘșȉȕȗȌȔȏȦ 6O                          3

ȉ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȌ.

ǵȗȊȇȔȏȞȌȘȑȇȦ ȜȏȓȏȦ  – ȕȈȒȇȘșȣ ȔȇȚȑȏ, 

ȏȎȚȞȇȥȠȇȦ ȕȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦ. 

ǶȇȗȔȏȑȕȉȢȌ ȊȇȎȢ – ȊȇȎȢ, ȑȕșȕȗȢȌ ȔȇȑȇȖȒȏȉȇȥșȘȦ 

ȉ ȇșȓȕȘțȌȗȌ ȉ ȗȌȎȚȒȣșȇșȌ ȋȌȦșȌȒȣȔȕȘșȏ ȞȌȒȕȉȌȑȇ ȏ 

ȦȉȒȦȥșȘȦ ȖȗȏȞȏȔȕȐ ȊȒȕȈȇȒȣȔȕȊȕ ȖȕșȌȖȒȌȔȏȦ 

(ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ, ȓȌșȇȔ ȏ ȋȗ.)

ǶȌȗȌȜȕȋȔȢȌ ȓȌșȇȒȒȢ – ȤȒȌȓȌȔșȢ 3–12-Ȑ ȊȗȚȖȖ 

ȖȌȗȏȕȋȏȞȌȘȑȕȐ șȇȈȒȏȝȢ.

ǶȏȗȕȒȏȎ – ȗȇȎȒȕȍȌȔȏȌ ȋȗȌȉȌȘȏȔȢ ȏȒȏ ȏȔȢȜ 

ȕȗȊȇȔȏȞȌȘȑȏȜ ȉȌȠȌȘșȉ ȉ ȖȗȏȘȚșȘșȉȏȏ ȘȒȌȋȕȉȢȜ 

ȑȕȒȏȞȌȘșȉ ȉȕȎȋȚȜȇ. 

ǶȏșȇșȌȒȣȔȇȦ ȝȌȔȔȕȘșȣ ȚȋȕȈȗȌȔȏȦ – ȓȇȘȘȕȉȇȦ 

ȋȕȒȦ  ȖȏșȇșȌȒȣȔȕȊȕ ȤȒȌȓȌȔșȇ ȉ ȚȋȕȈȗȌȔȏȏ.

ǶȏșȇșȌȒȣȔȢȌ ȤȒȌȓȌȔșȢ – ȤȒȌȓȌȔșȢ, 

ȔȌȕȈȜȕȋȏȓȢȌ ȋȒȦ ȔȕȗȓȇȒȣȔȕȊȕ ȗȕȘșȇ  ȗȇȘșȌȔȏȐ.

ǶȕȒȏȓȌȗȢ – ȓȇȑȗȕȓȕȒȌȑȚȒȢ, ȕȈȗȇȎȚȥȠȏȌȘȦ Ȗȗȏ 

ȘȕȌȋȏȔȌȔȏȏ ȋȗȚȊ Ș ȋȗȚȊȕȓ ȈȕȒȣȟȕȊȕ ȞȏȘȒȇ 

ȓȕȒȌȑȚȒ ȓȕȔȕȓȌȗȇ.

ǶȗȕȝȌȘȘ ǪȇȈȌȗȇ – ȖȗȕȝȌȘȘ ȖȕȒȚȞȌȔȏȦ                    

ȇȓȓȏȇȑȇ ȉ ȖȗȕȓȢȟȒȌȔȔȕȘșȏ. 

ǷȌȇȑȝȏȦ ȖȕȒȏȓȌȗȏȎȇȝȏȏ – ȗȌȇȑȝȏȦ ȖȕȒȚȞȌȔȏȦ 

ȖȕȒȏȓȌȗȕȉ ȏȎ ȓȕȔȕȓȌȗȕȉ. 

ǷȍȇȉȒȌȔȏȌ – ȑȕȗȗȕȎȏȦ ȍȌȒȌȎȇ.

ǷȚȋȇ  – ȊȕȗȔȢȌ ȖȕȗȕȋȢ, ȏȘȖȕȒȣȎȚȌȓȢȌ ȋȒȦ 

ȖȕȒȚȞȌȔȏȦ ȓȌșȇȒȒȕȉ. 



ǪȇȟȧȔȇȦ ȏȎȉȌȘșȣ – 

ȊȏȋȗȕȑȘȏȋ ȑȇȒȣȝȏȦ (Ca(OH) ). 2

ǧȑȉȏțȌȗȢ – ȓȇȘȘȏȉȔȢȌ ȘȑȇȒȢ ȏȒȏ ȘȒȕȏ ȊȕȗȔȢȜ 
Ȗȕȗȕȋ,  ȉ ȑȕșȕȗȢȜ ȔȇȑȇȖȒȏȉȇȥșȘȦ ȏ 
ȚȋȌȗȍȏȉȇȥșȘȦ ȖȕȋȎȌȓȔȢȌ ȉȕȋȢ. 

ǧȒȑȇȔȢ – ȚȊȒȌȉȕȋȕȗȕȋȢ Ș ȕȈȠȌȐ țȕȗȓȚȒȕȐ 
C H , ȘȕȋȌȗȍȇȠȏȌ ȉ ȘȉȕȏȜ ȓȕȒȌȑȚȒȇȜ șȕȒȣȑȕ n 2n+2

Ȓȏȟȣ ȕȋȏȔȇȗȔȢȌ ȘȉȦȎȏ.

ǧȒȑȌȔȢ – ȚȊȒȌȉȕȋȕȗȕȋȢ Ș ȕȈȠȌȐ țȕȗȓȚȒȕȐ 
C H  , ȘȕȋȌȗȍȇȠȏȌ ȉ ȘȉȕȏȜ ȓȕȒȌȑȚȒȇȜ ȕȋȔȚn 2n

ȋȉȕȐȔȚȥ ȘȉȦȎȣ.                              

ǩȕȎȋȚȜ – ȘȓȌȘȣ ȇȎȕșȇ ȏ ȑȏȘȒȕȗȕȋȇ, ȇ șȇȑȍȌ 
ȔȌȎȔȇȞȏșȌȒȣȔȢȜ ȑȕȒȏȞȌȘșȉ ȋȏȕȑȘȏȋȇ ȚȊȒȌȗȕȋȇ, 
ȉȕȋȦȔȢȜ Ȗȇȗȕȉ, ȇȗȊȕȔȇ ȏ ȋȗȚȊȏȜ ȈȒȇȊȕȗȕȋȔȢȜ 
ȊȇȎȕȉ. 

ǪȇȒȕȊȌȔȢ – ȤȒȌȓȌȔșȢ 17-Ȑ (9,,$) ȊȗȚȖȖȢ.

102 103

Словарь

1�. ǩȕȎȓȕȍȔȕ Ȓȏ ȖȕȒȚȞȏșȣ ȖȕȒȏȓȌȗȢ ȏȎ ȔȌțșȏ" ǵȈȕȘȔȚȐșȌ ȘȉȕȐ ȕșȉȌș.

11. ǵȗȊȇȔȏȞȌȘȑȏȌ ȉȌȠȌȘșȉȇ� ȖȕȒȚȞȌȔȔȢȌ ȎȇȓȌȠȌȔȏȌȓ ȇșȕȓȕȉ ȉȕȋȕȗȕȋȇ                        

ȉ ȓȕȒȌȑȚȒȌ ȚȊȒȌȉȕȋȕȗȕȋȇ Ȕȇ ȕȖȗȌȋȌȒȧȔȔȢȌ ȇșȕȓȢ ȏȒȏ ȊȗȚȖȖȢ ȇșȕȓȕȉ ² 

țȚȔȑȝȏȕȔȇȒȣȔȢȌ ȊȗȚȖȖȢ� ² ȔȇȎȢȉȇȥșȘȦ ȕȗȊȇȔȏȞȌȘȑȏȓȏ ȉȌȠȌȘșȉȇȓȏ                        

Ș țȚȔȑȝȏȕȔȇȒȣȔȢȓȏ ȊȗȚȖȖȇȓȏ.

a. ǯȎ ȑȇȑȕȊȕ ȚȊȒȌȉȕȋȕȗȕȋȇ ȕȈȗȇȎȚȌșȘȦ ȤșȏȒȕȉȢȐ ȘȖȏȗș"

b. ǱȇȑȇȦ țȚȔȑȝȏȕȔȇȒȣȔȇȦ ȊȗȚȖȖȇ ȏȓȌȌșȘȦ ȉ ȓȕȒȌȑȚȒȌ ȤșȏȒȕȉȕȊȕ ȘȖȏȗșȇ"

c. ǱȇȑȕȌ ȖȕȒȚȞȏșȘȦ ȉȌȠȌȘșȉȕ Ȗȗȏ ȎȇȓȌȠȌȔȏȏ ȤșȕȐ țȚȔȑȝȏȕȔȇȒȣȔȕȐ 

ȊȗȚȖȖȢ Ȕȇ ȊȗȚȖȖȚ  �C22H"

d. ǶȗȌȋȘșȇȉȏșȌȒȌȓ ȑȇȑȕȊȕ ȑȒȇȘȘȇ ȦȉȒȦȌșȘȦ ȖȕȒȚȞȌȔȔȕȌ ȉȌȠȌȘșȉȕ" 

12.£ǴȇȖȏȟȏșȌ ȚȗȇȉȔȌȔȏȌ ȗȌȇȑȝȏȏ ȖȕȒȔȕȊȕ ȘȊȕȗȇȔȏȦ ȤșȏȒȕȉȕȊȕ ȘȖȏȗșȇ                                                  

ȏ ȗȇȘȘșȇȉȣșȌ ȑȕȤțțȏȝȏȌȔșȢ.

13. ǷȇȘȘȞȏșȇȐșȌ� ȘȑȕȒȣȑȕ ȓȕȒȌȐ ȚȊȒȌȑȏȘȒȕȊȕ ȊȇȎȇ ȕȈȗȇȎȚȌșȘȦ Ȗȗȏ ȖȕȒȔȕȓ 

ȈȗȕȍȌȔȏȏ 36 Ȋ ȊȒȥȑȕȎȢ ȋȕ ȤșȏȒȕȉȕȊȕ ȘȖȏȗșȇ.

14.£ǱȇȑȕȐ ȝȉȌș ȖȗȏȕȈȗȌșȇȌș ȗȇȘșȉȕȗ ȚȑȘȚȘȔȕȐ ȑȏȘȒȕșȢ Ȗȗȏ ȎȇȓȌȠȌȔȏȏ           

ȑ ȔȌȓȚ ȓȌșȏȒȕȗȇȔȍȇ" ǶȕȞȌȓȚ Ȥșȕ ȖȗȕȏȘȜȕȋȏș"

ǫȕȓȌȔȔȇȦ ȖȌȞȣ

ȖȕȒȚȞȌȔȔȢȐ  ȓȕȔȕȕȑȘȏȋ 

ȚȊȒȌȗȕȋȇ  ȖȕȋȔȏȓȇȌșȘȦ 

ȉȉȌȗȜ (800�C)

ȕȈȗȇȎȚȌșȘȦ  ȋȏȕȑȘȏȋ ȚȊȒȌȗȕȋȇ  

ȏ  ȋȉȏȍȌșȘȦ ȉȉȌȗȜ (1400�C)

ȖȕȒȚȞȌȔȔȕȌ  ȍȌȒȌȎȕ  

ȕȖȚȘȑȇȌșȘȦ  ȉȔȏȎ (400�C)

ȊȕȗȦȞȏȐ

ȉȕȎȋȚȜ ȍȏȋȑȏȐ

ȟȒȇȑ

ȍȏȋȑȕȌ

ȍȌȒȌȎȕ

ȎȇȊȗȚȎȕȞȔȢȐ£

ȈȚȔȑȌȗ

ȕșȉȕȋ 

ȕșȗȇȈȕșȇȔȔȢȜ 

ȊȇȎȕȉ

ǫȕȓȌȔȔȇȦ ȖȌȞȣ – ȚȘșȇȔȕȉȑȇ 

ȏȎ ȕȊȔȌȚȖȕȗȔȢȜ ȓȇșȌȗȏȇȒȕȉ, 

ȖȗȌȋȔȇȎȔȇȞȌȔȔȇȦ ȋȒȦ 

ȉȢȖȒȇȉȑȏ ȞȚȊȚȔȇ.

ǭȧȘșȑȕȘșȣ ȉȕȋȢ – 

ȘȕȋȌȗȍȇȔȏȌ ȉ ȉȕȋȌ ȏȕȔȕȉ 
2+  

ȑȇȒȣȝȏȦ ȏ ȓȇȊȔȏȦ (Ca ȏ 
2+

0J ) ȉȢȟȌ ȖȗȏȔȦșȕȐ 

ȔȕȗȓȢ.

ǱȇȗȈȕȔȇșȢ – ȘȕȌȋȏȔȌȔȏȦ, ȘȕȋȌȗȍȇȠȏȌ ȉ 

Șȉȕȧȓ ȘȕȘșȇȉȌ ȑȇȗȈȕȔȇș-ȏȕȔ ²⁻).(CO₃

ǱȇȗȈȕȔȕȉȢȌ ȑȏȘȒȕșȢ – ȘȕȌȋȏȔȌȔȏȦ, 
ȖȕȒȚȞȇȌȓȢȌ ȎȇȓȌȠȌȔȏȌȓ ȇșȕȓȇ ȉȕȋȕȗȕȋȇ                    
ȉ ȓȕȒȌȑȚȒȌ ȚȊȒȌȉȕȋȕȗȕȋȇ Ȕȇ ȑȇȗȈȕȑȘȏȒȣȔȚȥ 
ȊȗȚȖȖȚ (-COOH).

ǱȕȗȗȕȎȏȦ – ȗȇȎȗȚȟȌȔȏȌ ȓȌșȇȒȒȕȉ ȏ ȘȖȒȇȉȕȉ 
Ȗȕȋ ȉȕȎȋȌȐȘșȉȏȌȓ ȕȑȗȚȍȇȥȠȌȐ ȘȗȌȋȢ. 

ǱȗȌȑȏȔȊ ʹ�Ȥșȕ ȗȇȘȠȌȖȒȌȔȏȌ ȓȕȒȌȑȚȒ 
ȚȊȒȌȉȕȋȕȗȕȋȕȉ ȉ ȘȕȘșȇȉȌ ȔȌțșȌȖȗȕȋȚȑșȕȉ Ȕȇ 
ȓȕȒȌȑȚȒȢ ȓȌȔȣȟȌȊȕ ȗȇȎȓȌȗȇ, ȖȗȕȏȘȜȕȋȦȠȌȌ ȉ 
ȖȗȕȝȌȘȘȌ ȉșȕȗȏȞȔȕȐ ȖȌȗȌȗȇȈȕșȑȏ ȔȌțșȏ.

ǳȌșȇȒȒȕȏȋȢ �ȖȕȒȚȓȌșȇȒȒȢ� – ȜȏȓȏȞȌȘȑȏȌ 

ȤȒȌȓȌȔșȢ, ȖȗȕȦȉȒȦȥȠȏȌ ȖȗȕȓȌȍȚșȕȞȔȢȌ ȘȉȕȐȘșȉȇ 

ȓȌȍȋȚ ȓȌșȇȒȒȇȓȏ ȏ ȔȌȓȌșȇȒȒȇȓȏ.

ǳȌșȇȔ �CH � – ȖȗȕȘșȌȐȟȏȐ ȖȗȌȋȘșȇȉȏșȌȒȣ ȇȒȑȇȔȕȉ.4

ǳȕȔȕȓȌȗ – ȉȌȠȌȘșȉȕ, ȕȈȗȇȎȚȥȠȌȌ ȖȕȒȏȓȌȗ.

ǴȇȟȇșȢȗȔȢȐ ȘȖȏȗș – ȗȇȘșȉȕȗ ȇȓȓȏȇȑȇ ȉ ȉȕȋȌ. 

ǴȌȊȇȟȧȔȇȦ ȏȎȉȌȘșȣ – ȕȑȘȏȋ ȑȇȒȣȝȏȦ (CaO). 

ǵȒȌȚȓ – ȖȗȕȋȚȑș ȗȇȘșȉȕȗȌȔȏȦ 6O                          3

ȉ ȑȕȔȝȌȔșȗȏȗȕȉȇȔȔȕȐ ȘȌȗȔȕȐ ȑȏȘȒȕșȌ.

ǵȗȊȇȔȏȞȌȘȑȇȦ ȜȏȓȏȦ  – ȕȈȒȇȘșȣ ȔȇȚȑȏ, 

ȏȎȚȞȇȥȠȇȦ ȕȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦ. 

ǶȇȗȔȏȑȕȉȢȌ ȊȇȎȢ – ȊȇȎȢ, ȑȕșȕȗȢȌ ȔȇȑȇȖȒȏȉȇȥșȘȦ 
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ȖȕȒȏȓȌȗȕȉ ȏȎ ȓȕȔȕȓȌȗȕȉ. 
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ǷȚȋȇ  – ȊȕȗȔȢȌ ȖȕȗȕȋȢ, ȏȘȖȕȒȣȎȚȌȓȢȌ ȋȒȦ 

ȖȕȒȚȞȌȔȏȦ ȓȌșȇȒȒȕȉ. 



ǸȖȏȗșȢ – ȘȕȌȋȏȔȌȔȏȦ, ȕȈȗȇȎȚȥȠȏȌȘȦ 
ȎȇȓȌȠȌȔȏȌȓ ȇșȕȓȇ ȉȕȋȕȗȕȋȇ ȉ ȓȕȒȌȑȚȒȌ 
ȚȊȒȌȉȕȋȕȗȕȋȕȉ Ȕȇ ȊȏȋȗȕȑȘȏȒȣȔȚȥ ȊȗȚȖȖȚ ;ͲOHͿ.

ǸșȇȒȣ – ȘȖȒȇȉ Ȕȇ ȕȘȔȕȉȌ ȍȌȒȌȎȇ.

ǸȚȒȣțȇșȢ – ȘȕȒȏ ȘȌȗȔȕȐ ȑȏȘȒȕșȢ.

ǺȊȒȌȉȕȋȕȗȕȋȢ – ȕȗȊȇȔȏȞȌȘȑȏȌ ȘȕȌȋȏȔȌȔȏȦ, 
ȘȕȘșȕȦȠȏȌ ȏȎ ȤȒȌȓȌȔșȕȉ ȚȊȒȌȗȕȋȇ ȏ ȉȕȋȕȗȕȋȇ. 

ǺȋȕȈȗȌȔȏȦ – ȉȌȠȌȘșȉȇ, ȑȕșȕȗȢȌ ȉȔȕȘȦșȘȦ ȉ 
ȖȕȞȉȚ ȋȒȦ ȕȈȕȊȇȠȌȔȏȦ ȖȕȞȉȢ ȖȏșȇșȌȒȣȔȢȓȏ 
ȤȒȌȓȌȔșȇȓȏ ȏ ȕȈȌȘȖȌȞȌȔȏȦ ȔȕȗȓȇȒȣȔȕȊȕ ȗȕȘșȇ 
ȗȇȘșȌȔȏȐ.

104

ȔȇȉȕȎ, șȕȗț

Ȕȏșȗȇș ȇȓȓȕȔȏȦ –  NH NO4 3

ȘȚȒȣțȇș ȇȓȓȕȔȏȦ – (NH ) 6O4 2 4

ȕȗșȕțȕȘțȇș ȇȓȓȕȔȏȦ – (NH ) 3O4 3 4

Ȕȏșȗȇș ȑȇȒȏȦ – .NO3

ȖȗȏȗȕȋȔȢȐ ȊȇȎ ȔȌțșȣ ȑȇȓȌȔȔȢȐ  ȚȊȕȒȣ

ǻȕȘȘȏȒȣȔȕȌ șȕȖȒȏȉȕ – șȕȖȒȏȉȕ, ȕȈȗȇȎȕȉȇȉȟȌȌȘȦ 

ȉ ȗȌȎȚȒȣșȇșȌ ȖȗȌȉȗȇȠȌȔȏȐ ȕȘșȇșȑȕȉ ȗȇȘșȌȔȏȐ ȏ 

ȍȏȉȕșȔȢȜ, ȍȏȉȟȏȜ ȓȏȒȒȏȕȔȢ ȒȌș ȔȇȎȇȋ.

ǾȚȊȚȔ – ȘȖȒȇȉ ȍȌȒȌȎȇ Ș ȚȊȒȌȗȕȋȕȓ, ȉ ȋȕȓȌȔȔȕȐ 
ȖȌȞȏ ȏȎ ȍȌȒȌȎȔȕȐ ȗȚȋȢ.    

ȀȌȒȕȞȔȢȌ ȓȌșȇȒȒȢ – ȤȒȌȓȌȔșȢ1-Ȑ (,$) ȊȗȚȖȖȢ.

ȀȌȒȕȞȔȕȎȌȓȌȒȣȔȢȌ ȓȌșȇȒȒȢ –  ȤȒȌȓȌȔșȢ 2-Ȑ 

(,,$) ȊȗȚȖȖȢ.

ȄșȏȒȌȔ �C H � – ȖȗȕȘșȌȐȟȏȐ ȖȗȌȋȘșȇȉȏșȌȒȣ 2 4

ȇȒȑȌȔȕȉ.

ǶȌȗȏȕȋȏȞȌȘȑȇȦ șȇȈȒȏȝȇ ȤȒȌȓȌȔșȕȉ
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