
!"#$ %&'&( ) *"+,’-+.//& 01"#"2&3/4%  
5*"6#0'. «70#0/.» %&'&- 

!" #$%"&&' $%#()%%* &+,"%-.&-/ .0(-. (12-&- &" 2#.3)((* 4)53# 0#$--
(-.$*. 6$%#%&# 57)(89-(#$* 5"74:2&+&&* "%;#$<+4-, ,)24#$<+4-, 0#-
.+4=&) !+;(). 

>+,"%-.&) 5;)&- 04-4#2&#,# $+4+2#.-?" . 4+5:(8%"%) "&%4#0#,+&&#,# 
.0(-.: &" &8#,# $04-@-&*1%8 7","%# +3#(#,)@&-= 04#7(+;. A#&- ;#-
B:%8 ;"%- *3 (#3"(8&-/ ="4"3%+4, %"3 ) ,(#7"(8&-/, %#7%# .0(-."%- &" 
.$1 0("&+%:. A C34"D&) ' %+4-%#4)* +3#(#,)@&#,# (-=". E+ 30-3)(#;+%4#." 
5#&" &".3#(# F#4&#7-(8$83#D GHI 5) 5&"@&-; 4"2)#"3%-.&-; 5"74:2-
&+&&*; :&"$()2#3 "."4)D 1986 4.   

H3#(#,)@&) 04#7(+;- %" D= &"$()23- 0#.’*5"&) 5 .-3-2";- 93)2(-.-= 4+-
@#.-& : 2#.3)((* ;+%"(:4,)/&-;- 5".#2";-, =);)@&-;- 0)204-';$%.";-, 
".%#%4"&$0#4%#;, %+0(#+(+3%4#$%"&J)*;-. A C34"D&) ;)$%", &"/7)(89 5"-
74:2&+&) %+=&#,+&&-;- .-3-2";-, 4#5%"9#."&) 0+4+."B&# . K#&+J83)/, 
L:,"&$83)/ ) K&)04#0+%4#.$83)/ #7("$%*=. 65 :4#3). =);)D .- 2)5&"(-$* 04# 
$;#, ) 3-$(#%&) 2#?). E) *.-?" 5:;#.(+&) 0)2.-?+&-; :;)$%#; ,"5). CO, 
SO2, NO2, " %"3#B 3#;0#&+&%). 0"(8&#,#, $"B) . 0#.)%4) &"2 04#;-$(#.--
;- 4+,)#&";- ) ;+,"0#()$";-.  
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M#2&* . "%;#$<+4: 0#%4"0(*1%8 04#2:3%- &+0#.&#,# 5,#4*&&* 0"(8&#-
,# . ".%#;#7)(8&-= 2.-,:&"=, ,"5#.) .-3-2- =);)@&-= 0)204-';$%.. N#&-
J+&%4"J)D . 0#.)%4) 93)2(-.-= #4,"&)@&-= ) &+#4,"&)@&-= 4+@#.-& &"2 
04#;-$(#.-;- J+&%4";- )&#2) 0+4+.-?:1%8 2#5.#(+&) 5"3#&#2".$%.#; 
: 10 ) 7)(89+ 4"5)..  

O4+#&- CCl3F, CHClF2, C2Cl2F4 %" 
)&9), *3) .-2)(*1%8$* 5 &+$04".&#D 
=#(#2-(8&#D %+=&)3-, "+4#5#(8&-= 
:0"3#.#3, 4:/&:1%8 #5#&#.-/ 9"4 
. "%;#$<+4). >" :4#3"= =);)D /9(#-
$* 04# J+ *.-?+ ) /#,# &+,"%-.&) 
&"$()23-. C0+49+ .+(-3: #5#&#.: 
«2)4:» . "%;#$<+4) 7:(# .-*.(+&# 
&"04-3)&J) 70-= 4#3). XX $%. 

  

K(* )&<#4;:."&&* &"$+(+&&* 04# $%"& 0#.)%4* .-3#4-$%#.:1%8 )&2+3$ 
*3#$%) 0#.)%4*. A)& :3"5:' &" %+, &"$3)(83- 5"74:2&+&-; ' 0#.)%4*. 

6$%#%&#,# 5"74:2&+&&* 5"5&"' ) ,)24#$<+4". P#(#.&-;- DD 5"74:2&1."@"-
;- ' 04#;-$(#.) / 0#7:%#.) $%)@&) .#2-, " %"3#B &"<%" ) &"<%#04#2:3%-. 
A)2 04#;-$(#.-= $%#3). &"/7)(89+ 0#%+40"1%8 4)@3- K&)04# ) I).+4$8-
3-/ K#&+J8. 

M#4#3: : $.)%) :%.#41'%8$* 7(-583# 
%4-(8/#&" ;3 $%)@&-= .#2, )5 *3-= 20 %  0#-
%4"0(*1%8 : 4)@3- / #5+4" 7+5 #@-?+&&*. 
A#&- ;)$%*%8 $#() %"3 5."&-= ."B3-= ;+-
%"()., 0#.+4=&+.# "3%-.&) 4+@#.-&-, 0+-
$%-J-2-, 5"(-93- 0#();+4&-= ;"%+4)"().. 

M#4#3: : I.)%#.-/ #3+"& 0#%4"0(*' .&"-
$()2#3 "."4)/ : $+4+2&8#;: 10 ;(& % &"<%-. 
N#B&" DD %#&&" 4#5%)3"'%8$* &" 0#.+4=&) 
.#2- 0(#?+1 0#&"2 12 3;2 ) $%.#41' 0().3:, 
*3" 0#4:9:' +3#(#,)@&: 4).&#.",:. 
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C Q4:&%-, 4)@3- / #5+4" 0#%4"0(*' ?#4#3: 4 ;(& % 0+$%-J-2).. !+;&: 0#-
.+4=&1 2+2"() $-(8&)9+ 5"74:2&11%8 4)5&#;"&)%&) %.+42) .)2=#2- 04#-
;-$(#.#,# %" 0#7:%#.#,# 0#=#2B+&&*. 

A-4)9:."%- 7","%# +3#(#,)@&-= 04#7(+; 2#0#;","1%8 2#$*,&+&&* =)-
;)@&#D &":3-, :04#."2B+&&* $:@"$&-= %+=&#(#,)/. R);)3- 4"5#; )5 .-&"-
=)2&-3";- %" )&B+&+4";- 4#54#7(*1%8 +<+3%-.&) ;+%#2- #@-?+&&* 
04#;-$(#.-= ,"5). ) $%)@&-= .#2, 0+4+4#7(+&&* %.+42-= .)2=#2).. S)(8-
9)$%8 J-= ;+%#2). Q4:&%:'%8$* &" =);)@&-= 0+4+%.#4+&&*= 93)2(-.-= 4+-
@#.-& &" 7+50+@&).  

K(* 5"0#7),"&&* 5"74:2&+&&1 0#.)%4* 04#;-$(#.-;- ,"5";- .-3#4--
$%#.:1%8 "2$#47J)/&) %" 3"%"()%-@&) <)(8%4-. T"%+4)"(- 2(* &-= .-4#7-
(*' =);)@&" 04#;-$(#.)$%8. K(* .-2"(+&&* 5 ,"5#.-= .-3-2). 2#;)9#3 
$:(8<:4(6V) #3$-2:, ";#&)"3: 5"$%#$#.:1%8 =);)@&) 4+"3J)D. 

U3?# 93)2(-.) 4+@#.-&- $%.#411%8 : $%)@&-= .#2"= 3-$(+ $+4+2#.-?+, 
%# D= &+/%4"()5:1%8 ."0&#; "7# ."0&*3#; (34+/2#1), " *3?# (:B&+ $+-
4+2#.-?+ — %# 4#5@-&#; $:(8<"%&#D 3-$(#%-, *3" ' &"/2+9+.9#1. 
H<+3%-.&-; / +3#&#;)@&# .-,)2&-; ' .5"';&+ 5&+93#2B+&&* 3-$(-= ) 
(:B&-= 04#;-$(#.-= $%#3).. C %"3#;: 4"5) 5&-3"' 0#%4+7" . =);)@&-= 4+-
",+&%"=. U3?# . $%)@&)/ .#2) &"*.&-/ #3-$&-3, %# . &+D 2#2"1%8 .)2&#.-
&-3- — SO2, FeSO4, " *3?# ' .)2&#.&-3, %# .-3#4-$%#.:1%8 #3-$&-3- — 
3-$+&8 0#.)%4*, #5#&. 

!"(-93- &"<%- %" &"<%#04#-
2:3%). 57-4"1%8 )5 0#.+4=&) 
.#2- %" Q4:&%: 5" 2#0#;#,#1 
"2$#47+&%)., $%.#4+&-= &" #$-
&#.) &":3#.-= 4#54#7#3. 

I%.#4+&&* 7+5.)2=#2&-= .-4#7&-J%., 7","%#4"5#." 0+4+4#73" .)2=#2)., 
5#34+;" =);)@&-;- ;+%#2";-, 5;+&9+&&* .-%4"% $-4#.-&- %" +&+4,)D : 
=);)@&)/ 04#;-$(#.#$%), .-3#4-$%"&&* "(8%+4&"%-.&-= 2B+4+( +&+4,)D 
$04-*%-;:%8 0#$("7(+&&1 &+,"%-.&#,# .0(-.: (12-&- &" 04-4#2:. 

!;+&9+&&1 5"74:2&+&&* 2#.3)((* ) 5&-B+&&1 &"."&%"B+&&* &" =);)@&: 
04#;-$(#.)$%8 $(:,:' 5";)&" 0#();+4&-= ;"%+4)"(). &" 04-4#2&) (D= ?+ 
&"5-."1%8 +3#(#,)@&-;-). >" #$#7(-.: :.",: 5"$(:,#.:1%8 ;"%+4)"(-, 
#$&#.#1 *3-= ' .)2=#2- 4#$(-&&-J%.". V2&" 5 '.4#0+/$83-= 3#;0"&)/  
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.-,#%#.(*' 0#$:2 )5 09+&-@&-= ) 3:3:4:25*&-= .-$).#3, .#2#4#$%+/, " 
%"3#B 0#();+4). &" 4#$(-&&)/ #$&#.). ! #2&)'D %#&&- 09+&-@&-= .-$).#3 
;#B&" .-,#%#.-%- 10 %-$*@ %"4)(#3. W"3-/ 0#$:2 2#$-%8 ;)J&-/ ) 04--
2"%&-/ 2(* 4#5),4)."&&* . &8#;: DB). >-; 0)$(* .-3#4-$%"&&* ;#B&" ,#-
2:."%- %."4-& ) 0%"=).. 

A-4#7- &" 4#$(-&&)/ #$&#.) &+ 5"74:2&11%8 &".3#(-9&' $+4+2#.-?+ ) 
' 7+50+@&-;- &".)%8 2(* 2)%+/. W+4;)& 4#53("2"&&* 4#$(-&&-= ;"-
%+4)"(). : 2#.3)(() $%"&#.-%8 3)(83" ;)$*J).; 04- J8#;: &+ .-2)(*1%8$* 
93)2(-.) 4+@#.-&-. 
A-&"/2+&# 7","%# 0#();+4)., *3) ;#B:%8 4#53("2"%-$* . 04-4#2&-= 
:;#."=. 
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R);)* — #2&" 5 <:&2";+&%"(8&-= 04-4#2&-@-= &":3, 4#(8 *3#D : $%.#-
4+&&) &#.-= ;"%+4)"(). ) %+=&#(#,)/ ."B3# 0+4+#J)&-%-. G(+ )&3#(- 
;#B&" 0#@:%- &+,"%-.&: 2:;3: 04# =);)1. E+ 0#.’*5"&# 5 %-;, ?# @-$-
(+&&) =);)@&) .-4#7&-J%." 5".2"1%8 93#2- 2#.3)((1 ) 52#4#.’1 (12-&-. 

!."B"1@- &" $3("2&: +3#(#,)@&: $-%:"J)1, *3" $3("("$* &" 0("&+%), 0#-
$%:0#.# <#4;:'%8$* &"04*; =);)@&#D &":3- ) %+=&#(#,)D, *3-/ &"5-."1%8 
«5+(+&#1» =);)'1. X#,# ;+%" — $%.#41."%- =);)@&) 04#2:3%- %" 4#54#7-
(*%- %+=&#(#,)@&) 04#J+$-, *3) .-3(1@"1%8 "7# $:%%'.# 5;+&9:1%8 .--
3#4-$%"&&* 93)2(-.-= 2(* (12-&- %" 2#.3)((* 4+@#.-&. I+4+2 #$&#.-
&-= 5".2"&8 «5+(+&#D» =);)D — 0+4+4#7(+&&*, :%-()5"J)* %" 5&-?+&&* 
+3#(#,)@&# &+7+50+@&-= 0#7)@&-= 04#2:3%). ) .)2=#2).. 

C 1998 4. Y#( G&"$%"$, *3-/ 3+4:.". Y4#,4";#1 5+(+&#D =);)D, ) KB#&   
C#4&+4 #0:7()3:."(- &-53: DD 04-&J-0).. I+4+2 &-=: 
– 4#54#7(+&&* %+=&#(#,)@&-= 04#J+$). )5 ;"3$-;"(8&-; .-=#2#; J)(8#-
.#,# 04#2:3%:, " 2(* 7","%#$%"2)/&-= .-4#7&-J%. — $3#4#@+&&* 3)(83#-
$%) $%"2)/; 
– .-3#4-$%"&&* .)2&#.(1."(8&-= 2B+4+( +&+4,)D; 
– .-3#4-$%"&&* 7+50+@&-= 4+@#.-& : .-4#7&-J%."=; 
– 04#'3%:."&&* +&+4,#+<+3%-.&-= 04#J+$).; 
– $%.#4+&&* 7+5.)2=#2&-= %" ;"(#.)2=#2&-= .-4#7&-J%.. 

Y4#J+$"; 0+4+4#7(+&&* ) :%-()5"J)D .)2=#2)., 5#34+;" 0#7:%#.-=, 0+4+-
2:' $#4%:."&&* $;)%%*. C 4+5:(8%"%) !"#$%&'()*+ ",*, -./01/.-, 21 31-
(4,35+6() $, !-,572, ,81 *".(('*3,56-,5)$. !,-1/7. 9#+:70 "#(,5.-, 
+:. ".*(+()*+ - !.3*1-,$.; 318&(1-.; (#0$.<., /1*(,($)1, 218 31:47(7 $,%. 
31(4#87 - $70. =#4#4185#$$+ ",:&5,(&47 /,' !"1>& !8#4#>(7 !$,?$. 

ВСЕУКРАЇНСЬКА ШКОЛА ОНЛАЙН 5



3512. 5.*.-, , !,5&?#$$+ -7:147*(,$1>1 *:5131*&/& & -7418$7<(-1   
*:5, — #:1$1"7(7 *1/&, , (,:1@ #$#4>.6. 

A B:4,C$. ' 31$,/ 100 3./347'"*(- .! 3#4#4185#$$+ -(147$$1C *741-
-7$7 — 35,*(7:&, 3,3#4&, *:5,, "#(,5.-. D14(&-,$$+ -./01/.- ",' *(,(7 
$,%16 21/#$$16 !-7?:16. 

849/",14: 

P(#7"(8&" +3#(#,)@&" 04#7(+;" 5:;#.(+&" 0+4+.-?+&&*; "&%4#0#-
,+&&-= &"."&%"B+&8 &" 2#.3)((* 7+5 :4"=:."&&* ;#B(-.#$%+/ /#,# .)2-
&#.(+&&*.  
«!+(+&"» =);)* — <)(#$#<)* =);)@&-= 2#$()2B+&8 %" )&B+&+4)D, *3" $04*-
;#.:' &" $%.#4+&&* 04#2:3%). ) 04#J+$)., *3) &+ 5".2"1%8 93#2- &".3#-
(-9&8#;: $+4+2#.-?:. 

!"#$"%%& $' ()'*(: 

1. K#;)93- *3-= ,"5). . "%;#$<+4) 5:;#.(11%8 3-$(#%&) 2#?)? 

2. >"5.)%8 4+@#.-&-, *3) 4:/&:1%8 #5#&#.-/ 9"4. 

3. F#;: &#.-/ &"04*; =);)@&#D &":3- ) %+=&#(#,)D &"5."&# «5+(+&#1» =)-
;)'1? 
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4. Y#*$&)%8 &-B@+&".+2+&) 12 04-&J-0). «5+(+&#D» =);)D. 
! + — prevent wastes (5"0#7),"&&* :%.#4+&&1 .)2=#2).); 
! R — renewable materials (0#&#.(1."&) ;"%+4)"(-); 
! , — omit derivatization steps (;)&);)5"J)* 0#7)@&-= 4+"3J)/); 
! D — degradable chemical products (=);)@&) 04#2:3%-, ?# 4#53("2"-
1%8$*); 

! U — use safe synthetic methods (.-3#4-$%"&&* 7+50+@&-= ;+%#2). 
$-&%+5:); 

! - — catalytic reagents (.-3#4-$%"&&* 3"%"()5"%#4).); 
! . — temperature, pressure ambient (.-3#4-$%"&&* #0%-;"(8&-= 
%+;0+4"%:4- / %-$3:); 

! / — in process monitoring (;#&)%#4-&, 04#J+$:); 
! V — very few auxiliary substances (*3&"/;+&9+ 2#0#;)B&-= 4+@#-
.-&); 

! 0 — E-factor, maximize feed in product (;"3$-;"(8&-/ .-=)2 04#-
2:3%:); 

! L — low toxicity of chemical products (&-583" %#3$-@&)$%8 =);!"#$% 
&'()*+,!-); 

! Y — yes, it is safe (,.+, &'(/01 203&0"#$4). 

5.  52"$16!,7 (2’'; (;3) .#2&1, *3-/ 2#7:(- +(+3%4#()5#; .#2- ;"$#1 
360 3,, *3?# /#,# .-=)2 $%"&#.-. 75 %. 
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