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1.1.  ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ 

ʕʡʥʰʪʝʡʥ 

(1879-1955) 

ʇʣʘʥʢ 

(1858-1947) 

ɹʦʨ 

(1885-1962) 

ʈʝʟʝʨʬʦʨʜ 

(1871-1937) 
ɻʝʡʟʝʥʙʝʨʛ 

(1901-1976) 

ʐʨʝʜʠʥʛʝʨ 

(1887-1961) 

E1 -E2 =hɜ 

E=mc2 

E=hɜ 

ɼʠʨʘʢ 

(1902-1984) 
ʏʝʜʚʠʢ 

(1891-1974) 

ɹʝʢʢʝʨʝʣʴ 

(1852-1908) 

ʄʝʥʜʝʣʝʝʚ 

(1834-1907) 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiS5YWN7-_KAhVlD5oKHaWOAUUQjRwIBw&url=http%3A%2F%2Fphysicsnet.co.uk%2Fa-level-physics-as-a2%2Fparticles-radiation%2Fconstituents-of-the-atom%2F&psig=AFQjCNHbbzDPAe5P6hzNv_0B4rN6j7C78Q&ust=1455285487465106
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* ʇʦʣʫʯʝʥʘ ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ 



ʉʪʨʫʢʪʫʨʘ ʤʘʪʝʨʠʠ 

ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʇʝʨʠʦʜʠʯʝʩʢʦʡ 

ʪʘʙʣʠʮʝ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ 

ɼ.ʀ.ʄʝʥʜʝʣʝʝʚʘ 

 

ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʘʪʦʤʳ 

ʧʦʩʪʨʦʝʥʳ ʠʟ 

ʧʨʦʪʦʥʦʚ, 

ʥʝʡʪʨʦʥʦʚ ʠ 

ʵʣʝʢʪʨʦʥʦʚ 

ʊʘʙʣʠʮʘ ʄʝʥʜʝʣʝʝʚʘ (1869) 
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ʂʘʨʪʘ ʠʟʚʝʩʪʥʳʭ ʠʟʦʪʦʧʦʚ:  ʟʘʤʝʪʠʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʨʘʜʠʦʘʢʪʠʚʥʳʝ! 
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 1.2. ʈʘʜʠʦʘʢʪʠʚʥʦʩʪʴ 
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ʧʦʩʪʦʷʥʥʘʷ ʨʘʩʧʘʜʘ 
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1.3. ʄʘʩʰʪʘʙʳ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʚ ʷʜʝʨʥʦʡ ʬʠʟʠʢʝ 

ʈʘʩʩʪʦʷʥʠʝ 
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ɺʨʝʤʷ 

 

 

 

ʩ º 3ẗ1010 ʩʤ/ʩʝʢ  

ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjqt9PC29nKAhWl83IKHdZLBc4QjRwIBw&url=http%3A%2F%2Fandroidtab.ru%2Fkak-na-planshete-izmenit-vremya%2F&bvm=bv.113034660,d.bGQ&psig=AFQjCNFO84TMZgs_eo7vgiqTbdTpmvc7Nw&ust=1454524293894747
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ʕʥʝʨʛʠʷ 
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ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʰʢʘʣʘ 
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1.4.   ʈʝʣʷʪʠʚʠʩʪʩʢʠʝ ʩʚʦʡʩʪʚʘ ʯʘʩʪʠʮ 

ʉʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ ʩ = 2,9979ẗ1010 ʩʤ/ʩʝʢ  

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʠʣʠ ʥʘʙʣʶʜʘʪʝʣʷ 

1887 

ʆʧʳʪ ʄʘʡʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ 
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ʕʬʬʝʢʪ ɼʦʧʣʝʨʘ ɿʘʤʝʜʣʝʥʠʝ ʚʨʝʤʝʥʠ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ 

H = 2,3Ŀ10ī18 ʩī1 
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1.5.   ʂʚʘʥʪʦʚʳʝ ʩʚʦʡʩʪʚʘ ʯʘʩʪʠʮ 
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ɺʦʣʥʦʚʳʝ ʩʚʦʡʩʪʚʘ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ 
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ɺʦʣʥʦʚʳʝ ʩʚʦʡʩʪʚʘ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ 
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ɺʦʣʥʦʚʳʝ ʩʚʦʡʩʪʚʘ  ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ 



26  

ɼʠʬʨʘʢʮʠʷ ʥʝʡʪʨʦʥʦʚ ʥʘ ʢʨʠʩʪʘʣʣʝ NaI 
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1.6.   ʀʟʤʝʨʝʥʠʷ ʚ ʤʠʢʨʦʤʠʨʝ 
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ʉɽʏɽʅʀɽ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ  =   ɺɽʈʆʗʊʅʆʉʊʔ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ! 
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ʈʦʙʝʨʪ ʍʦʬʰʪʘʜʪʝʨ 

(1915 -1990) 

Hofstadter, R., et al., Phys. Rev. 92, 978 (1953).  

The Detection of Gamma-Rays with Thallium-Activated Sodium Iodide Crystals 

Phys. Rev. 75, 796 ï  Erratum Phys. Rev. 75, 1611 (1949) 

1948 

1961 Nobel Lecture: "The electron-scattering method and 

its application to the structure of nuclei and nucleons" 

ʕʣʝʢʪʨʦʥʥʳʡ ʧʫʯʦʢ ʵʥʝʨʛʠʝʡ ʜʦ 190 ʄʵɺ ʚ ʉʪʵʥʬʦʨʜʝ 
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ɺʦʣʥʦʚʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʪʦʥʦʚ 

ʉʤ. ʩʣʘʡʜ 23 
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ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ 
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 2.1.  ʆʪʢʨʳʪʠʝ ʷʜʨʘ ʫ ʘʪʦʤʘ 

ʕ. ʈʝʟʝʨʬʦʨʜ 

(1871-1937) 
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ɸʪʦʤʥʳʝ ʷʜʨʘ ʫʩʣʦʚʥʦ ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ ʥʘ ʩʪʘʙʠʣʴʥʳʝ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʝ. ʋʩʣʦʚʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ ʯʪʦ, ʚ 

ʩʫʱʥʦʩʪʠ, ʚʩʝ ʷʜʨʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʦʤʫ ʨʘʩʧʘʜʫ, ʥʦ ʩ ʨʘʟʣʠʯʥʦʡ ʩʢʦʨʦʩʪʴʶ  

 

ʌʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʘʪʦʤʥʳʭ ʷʜʝʨ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʪʘʪʠʯʝʩʢʠʝ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠʝ.  

 

ʉʪʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʪʥʦʩʷʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ, ʦʙʳʯʥʦ ʥʝʚʦʟʙʫʞʜʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʷʜʨʘ;  

 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʚʦʟʙʫʞʜʝʥʠʷʭ, ʨʘʩʧʘʜʘʭ ʷʜʝʨ ʠ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʷʭ.  

 

ʉʪʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʩʪʘʙʠʣʴʥʳʭ ʷʜʝʨ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʪʘʪʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʨʠʩʫʱʠ ʥʝ ʪʦʣʴʢʦ ʩʪʘʙʠʣʴʥʳʤ, ʥʦ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʤ ʷʜʨʘʤ ʠ ʷʜʨʘʤ ʚ ʚʦʟʙʫʞʜʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ.  

 2.2.  ʉʦʩʪʘʚ ʷʜʨʘ 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiS5YWN7-_KAhVlD5oKHaWOAUUQjRwIBw&url=http%3A%2F%2Fphysicsnet.co.uk%2Fa-level-physics-as-a2%2Fparticles-radiation%2Fconstituents-of-the-atom%2F&psig=AFQjCNHbbzDPAe5P6hzNv_0B4rN6j7C78Q&ust=1455285487465106
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ʀʟʤʝʨʝʥʠʝ ʤʘʩʩ ʷʜʝʨ 

ʉʭʝʤʘ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ 

TRITON Plus 
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 2.3.  ʈʘʟʤʝʨʳ ʠ ʬʦʨʤʘ ʷʜʨʘ 

ʋ ʷʜʨʘ ʦʪʩʫʪʩʪʚʫʝʪ ʯʝʪʢʘʷ  ʛʨʘʥʠʮʘ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʟʘʜʘʝʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʌʝʨʤʠ: 

ʇʘʨʘʤʝʪʨ ʘ ʩʚʷʟʘʥ ʪʦʣʱʠʥʦʡ  

ʧʦʚʝʨʭʥʦʩʪʠ t ʚʳʨʘʞʝʥʠʝʤ 

 

t = (4.ln3)a 

 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʡ ʨʘʜʠʫʩ 

 

< r2>1/2 = r0A
 ͑

 

ɸ - ʯʠʩʣʦ ʥʫʢʣʦʥʦʚ,  r0 ~ 1 ʬʤ 
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R 

ʌʤ 

ɸ 

ʈʘʜʠʫʩ ʷʜʨʘ ʧʨʠʙʣʠʞʸʥʥʦ ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʠʩʘʥ ʬʦʨʤʫʣʦʡ 

ɼʣʷ ʷʜʝʨ, ʩ ɸ > 20,  ʨʘʜʠʫʩ ʩ ʪʦʯʥʦʩʪʴʶ ʥʝ 

ʭʫʞʝ 20% 

ʈʘʜʠʫʩʳ ʘʪʦʤʥʳʭ ʷʜʝʨ 

11Li 
208Pb 

ʗʜʝʨʥʦʝ ʛʘʣʦ ï ʦʜʠʥ 

ʠʣʠ ʜʚʘ ʩʣʘʙʦ 

ʩʚʷʟʘʥʥʳʭ ʥʫʢʣʦʥʘ, 

ʥʘʭʦʜʷʱʠʭʩʷ 

ʥʘ ʙʦʣʴʰʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʢʦʨʘ 

11Be 
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1 ʌʝʨʤʠ = 1 ʌʤ = 1Ö10-15 ʤ 


