
!"#$%#& '()*&#+ ', -,.$#+: 

!"#"$%$&#, '()#*+,(+- %"#"$%$&#, ."'(+,(+- %"#"$%$&#, %"#"/#*)0, /123 
/#*)0) (3/14$((5, .3&"(1 ."'(+,(6"7" %"#"$%$&#), 4$*'"(3 0$83 %"#"-
$%$&#), *"9"#3 '1:";), *+'(5((5 <-(,#$-(3, %"#"$2$0$(#1, %"#"*$.1-
/#"*1. 

!. "#$%& '()*%*' +,-./01*, 2. %$+3,/0 /,#. '(-3.4,%56 )',/#. %0 %0-0-
303'%., $ .&304(4( -.37,84( — 0% &'3(#301 $($*7+=.  

91 7,6: +,-./01( '(%(&#$ &'3(#"'3 0$:3(+&3, 8&$ )/$#$ .)%.'.5 ;#8 
'('<0%%8 8'(2 4,&3.)',/*. 

=+,;%. 1 &'$%/.'.5 40>$%,&.5 ?$+$/. '0#(<(%, 2. >$3$&/03(1*5/@ 
4,&3.)',/, &'$%/*5/@)8, /.?/. %$?*'$5/@ #(A0 %(1&( ;()&30/%(> 1%$<0%@. 

B'$%/.', *8'#0%%8 )/$#( .)%.'.5 ;#8 -.8)%0%%8 1$&.%.4,3%.)/0C 
8'(2$ D./.0D0&/*. 

/$'$(0(.' — 70 8'(20 '1$64.;,: )',/#$ 1 30<.'(%.5, 8&0 )*-3.'.;-
E*6/@)8 '(-3.4,%5'$%%84 (04,),65) 0#0&/3.%,'. 

 

F./.0D0&/ ',;&3(' G0%3,> G037 * 1887 3.7,, $ 1$&.%( D./.0D0&/* 0&)-0-
3(40%/$#@%. ')/$%.'('   H#0&)$%;3 G3(+.3.'(< I/.#6/.' * 1888–1890 33.  

J#8 '('<0%%8 D./.0D0&/* H. G. 
I/.#6/.' '(&.3()/$' -3()/3,C, )*<$)%0 1.?3$E0%%8 8&.+. )>04$/(<%. %$-
'0;0%. %$ 3()*%&*.  

! "
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"3()/3,C )&#$;$')8 1, )&#8%.: #$4-( >(403%.: 
D.34(, 1 8&.: '(&$<*'$#( -.',/38. ". .?(;'$ ?.&( 
* )&#. ?*#( '-$8%, ;'$ 0#0&/3.;(:  &$/.; B (%0+$-
/('%(C 0#0&/3.;) , $%.; K (-.1(/('%(C 0#0&/3.;). 
L$ %(> -.;$6/@)8 %$-3*+$ ',; ?$/$30:. H;%$& %,8&.-
+. )/3*4* ' &.#, %04$6, .)&,#@&( '.%. 6 %01$4&%0-
%(4. K#0 8&2. -.<$/( .-3.4,%5'$/( )',/#.4 &$/.; 
(B), )',/#.', >'(#, -.<(%$5/@ '(?('$/( 1 40/$#0'.: 
-#$)/(%( 0#0&/3.%(. =',#@%('A()@ ,1 40/$#0'.+. 
-.#.%*, -,; ;,65 0#0&/3(<%.: )(#( 0#0&/3.%( 

7,#0)-384.'$%. -.<(%$5/@ 3*>$/()8 * ?,& $%.;$ (K), */'.355<( 0$'$-
"')1*, )(#$ 8&.+. '(4,356/@)8 4,&3.$4-0340/3.4, , 1$4(&$5<( 0#0&-
/3(<%0 &.#.. M 3$1, 1?,#@A0%%8 %$-3*+( ' &.#, )(#$ D./.)/3*4* /$&.E 
1?,#@A*6/@)8. 
=$ -0'%.: %$-3*+( )(#$ D./.)/3*4* ;.)8+$6 4$&)(4$#@%.+. 1%$<0%%8 C 
;$#, 1$#(A$6/@)8 %014,%%.5.N 

L$C?,#@A(C D./.)/3*4, 8&(C ;,)/$5/@ 1$ %014,%%.+. )',/#.'.+. -.-
/.&*, %$1('$5/@ 0$'$"')1*$* #,"+2(##3.4 

1. F./.)/3*4 %$)(<0%%8 4.E0 ?*/( &,#@&,)%.5 >$3$&/03()/(&.5 D./.-
0D0&/*, 8&(C .?3$>.'*5/@ 1$ D.34*#.5: 
 

                                                          I! =  =  

;$ qmax — .3*5;, >$*$($/$(1- %"#"$2$&#*"(301; N — &+26&+/#6 «'191-
#1:» $2$&#*"(+'; e — .3*5; $2$&#*"(3; t — 43/ />"/#$*$8$((5. 

 

2. =, 140%A0%%84 %$-3*+( 4,E 0#0&/3.;$4( )(#$ D./.)/3*4* 140%-
A*6/@)8. "3( ',;)*/%.)/, %$-3*+( 4,E 0#0&/3.;$4( D./.)/3*4 %0 
1%(&$6. O0 4.E%$ -.8)%(/( %$8'%,)/5 * D./.0#0&/3.%,' -0'%.: &,%0-
/(<%.: 0%03+,:. 
 

                                                           Ek =  

qmax
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m — 03/3 $2$&#*"(3; v — ,'1;&+/#6, 5&) 03? $2$&#*"( ) 0"0$(# 
«'+;*1')» '+; &3#";3.,'1;&+/#6 >".(341#1 /10'"2"0 “'$” 

3. P&2. -.4,%8/( 4,)784( -.#5)( ?$/$30:, /. 0#0&/3(<%0 -.#0 4,E 
0#0&/3.;$4( +$#@4*'$/(40 3*> 0#0&/3.%,'. ".)/*-.'. -,;)(#55<( 
1$/3(4*'$#@%0 -.#0, 4.E%$ 1.'),4 -3(-(%(/( D./.)/3*4. 
=+,;%. 1 /0.304.5 -3. &,%0/(<%* 0%03+,5, 3.?./$ 0#0&/3.)/$/(<%.-
+. -.#8 ;.3,'%56 14,%, &,%0/(<%.: 0%03+,: D./.0#0&/3.%$ A!"=#Ekmax: 
 

                                                         eU$ =  

=4,%55<( -. <031, ,%/0%)('%,)/@ , <$)/./* -$;$5<.+. )',/#$, $ /$&.E 
4$/03,$#, 1 8&.+. '(+./.'#0%(C &$/.;, H. G. I/.#6/.' *)/$%.'(' /3( 1$&.%( 
1.'%,A%@.+. D./.0D0&/*. 

 

5()%$#, *(6, 0$'$(0(.'1 — 4,%,4$#@%$ <$)/./$ $?. 4$&)(4$#@%$ 
;.'E(%$ )',/#.'.: >'(#,, -3( 8&,C 20 )-.)/03,+$6/@)8 D./.0D0&/. 

J#8 -.8)%0%%8 1$&.%,' D./.0D0&/* K. KC%A/$C% '(&.3()/$' ,;05 !$&-
)$ "#$%&$. L$ /.C <$) ?*#. ',;.4., 2. &.E%,C 30<.'(%, ',;-.',;$6 )'.8 
3.?./$ '(>.;*. 

7$8$', %+9$:1  — 70 D,1(<%$ '0#(<(%$, 2. >$3$&/03(1*6 40/$# , 
;.3,'%56 0%03+,:, 8&* /30?$ -030;$/( 0#0&/3.%* ;#8 /.+., 2.? ',% 14,+ -.-
;.#$/( )(#(, 8&, */3(4*5/@ C.+. %$ -.'03>%, 7@.+. 40/$#*. 

7&%#3##3 ;<#=',<#, :>3 -$%#&=#?$@$ 0$'$(0(.'1: 

                                 

meν2
max

2

Aвих

Eф = Aвих + Ek max                     hv = Aвих +
meν2

max

2
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B.E%.4* 40/$#* ',;-.',;$6 )'.8 3.?./$ '(>.;*. 

F./.0D0&/ ./3(4$' A(3.&0 1$)/.)*'$%%8 * -3()/3.8> ;#8 -030/'.-
30%%8 )',/#.'(> )(+%$#,' %$ 0#0&/3(<%, $?. ;#8 ?01-.)030;%@.+. -030-
/'.30%%8 )',/#.'.: 0%03+,: %$ 0#0&/3(<%*. 
/$'$(>(*(#'+ &- -$%#&=#&* 0$'$(0(.'$* — '$&**4%, ?01,%037,C%, -3(-
#$;( ;#8 .;03E$%%8 D./.)/3*4,'. 
/$'$(>(*(#'+ &- %#1')&=#&* 0$'$(0(.'$* — D./.0#040%/( ,1 1$-(3$-
5<(4 A$3.4. 
/$'$)(-+"'$)+ — %$-,' -3.',;%(&(, ' 8&(> -,; ;,65 )',/#$ ',;?*'$6/@)8 
'%*/3,A%,C D./.0D0&/ , 3,1&. 14,%56/@)8 :>%,C .-,3. 

A)+.>,: )$-%’3-,##3 '+B$%+9 -,:,2: 

C*$%, -,:,2&: @32+.() &)26&), '+;;32$() '+; +(,1: #+2, "/'+#2AA#6 0"-
(":*"03#14(10 /'+#2"0 ;"'81("A :'12+ 200 (0. B" 5&"7" 03&/10326("-
7" >"#$(C+32)  .3*5;1#6/5 &)26&3, '#*343A41 %"#"$2$&#*"(1? D"9"#3 
'1:";) $2$&#*"(3 +. .32+.3 E=4,36 $F. 

D(',>

Q.#@D3$4 4,5

=.#./. 4,3

B$#,C 2,2

B.?$#@/ 4,4

R,/,C 2,4

!,;@ 4,7

L,&0#@ 4,5

"#$/(%$ 6,35

I3,?#. 4,3

S3.4 4,6

O01,C 1,8

O(%& 4,2

D"9"#3 '1:";) $2$&#*"(+' +. >"'$*:(+ ;$5&1: 0$#32+' 
1 еВ = 1,6 ∙ 10−19 Дж

Aвих,  еВ

φ
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7(.$*(#:$%,#& :6()(>,:  
https://www.vascak.cz/data/android/physicsatschool/template.php?s=opt_fotoefekt&l=ua — 
',3/*$#@%(C ;.;$/.&, 8&(C ;.-.4.E0 ;.)#,;(/( 8'(20 D./.0D0&/* 
(13.03.2021). 

!"#$: 
 = 2 · 10-7" 

# = 3 · 108  

h = 6,63 · 10-34 $%  ·# 
& = 4,36 '( = 4,36 · 1,6 · 10-19$%                                                          

λ = 200 н мм
с

φ − ?

%$&'’(&"##( 
B*#@&$ ?*;0 1$38;E$/()8 ;./(, ;.&( :: -./0%7,$# %0 )/$%0 
;.3,'%5'$/( 1$/3(4*'$#@%.4* -./0%7,$#*. !$&)(4$#@%$ &,%0-
/(<%$ 0%03+,8 0#0&/3.%,' -.'’81$%$ ,1 1$/3(4*'$#@%(4 -./0%-

7,$#.4 D.34*#.5  =  

91 3,'%8%%8 TC%A/0C%$ ;#8 D./.0D0&/* , -0-

30-()$%.+. * '(+#8;, . 

Q(1%$<(4. A*&$%(C -./0%7,$# :  

",;)/$'(4. <()#.', '(3$1( /$ .?3$>*64. -./0%7,$# &*#@&(: 

1,8 Q 

)*+,$'*+-: 1,8 Q.

mν2

2
eφ

 hv = Aвих +
meν2

2
hc
λ

= A + eφ

φ φ =
1
e

(
hc
λ

− А)

φ =
1

1,6 · 10−19
(

6,63 ∙ 10−34 ∙ 3 ∙ 108 
2 ∙ 10−7

− 4,36 ∙ 1,6 ∙ 10−19) ≈
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