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10. � ?45BD4FBD<< EB5?R84=F9 F<L<AG, A9 ;4A<@4=F9EP CBEFBDBAA<@< 89?4@<, A9 
CDB6B8<F9 BCOFO, A9 BFABESM<9ES > 84AAB= ?45BD4FBDAB= D45BF9 <?< CD4>F<K9E>B@G 
;4ASF<R < A9 BC<E4AAO9 6 @9FB8<K9E>B@ G>4;4A<<. 

%FG89AF4@ E?98G9F ;4D4A99 7BFB6<FPES > ?45BD4FBDAB= D45BF9 <?< CD4>F<K9E>B@G  
;4ASF<R. �OCB?A9A<R ?45BD4FBDAB= D45BFO <?< CD4>F<K9E>B7B ;4ASF<S CD98L9EF6G9F 
EB59E98B64A<9 E CD9CB8464F9?9@. #B87BFB6>G D9>B@9A8G9FES A4K<A4FP E <;GK9A<S F9B-

D9F<K9E>B7B @4F9D<4?4, BFABESM97BES > 84AAB= D45BF9. !9B5IB8<@B F69D8B GE6B<FP 
BEAB6AO9 F9BD9F<K9E><9 CB?B:9A<S, ;4>BAO < <I @4F9@4F<K9E><9 6OD4:9A<S. 



#9D98 6OCB?A9A<9@ D45BFO E?98G9F B;A4>B@<FPES E @9FB8<>B= CDB6989A<S 
Q>EC9D<@9AF4, <;GK<FP CD<AJ<C 89=EF6<S CD<5BDB6 < GEF4AB6B>, CBASFP J9?P D45BFO. #D< 
6OCB?A9A<< ?45BD4FBDAB= D45BFO <?< CD4>F<K9E>B7B ;4ASF<S 6A<@4F9?PAB E?98<F9 ;4 
IB8B@ BCOF4. � E?GK49 A9G84KAB= CBEF4AB6>< BCOF4, CD9:89 K9@ 97B CB6FBD<FP, 
GEF4AB6<F9 CD<K<AG A9G84K<. #BE?9 B>BAK4A<S D45BFO A9B5IB8<@B 6O@OFP CBEG8G, 
CD<69EF< 6 CBDS8B> D45BK99 @9EFB. 

�4 K<EFBFG < CBDS8B> A4 D45BK9@ @9EF9 BF69K49F EFG89AF, 4 6 ?45BD4FBD<< - 

89:GDAO= EFG89AF. �9:GDAO= CD<A<@49F D45BK99 @9EFB G EFG89AFB6, ;4>BAK<6L<I 
6OCB?A9A<9 ?45BD4FBDAB= D45BFO <?< CD4>F<K9E>B7B ;4ASF<S, < E849F ?45BD4FBD<R 
?45BD4AFG. �DB@9 FB7B, 89:GDAO= EFG89AF 8B?:9A CB?GK<FP G ?45BD4AF4 6E9 A9B5IB8<@B9 
8?S CDB6989A<S 84AAB= ?45BD4FBDAB= D45BFO <?< CD4>F<K9E>B7B ;4ASF<S, 4 CBE?9 
B>BAK4A<S D45BFO <?< ;4ASF<S - E84FP. #BE?9 6OCB?A9A<S ?45BD4FBDAB= D45BFO <?< 
CD4>F<K9E>B7B ;4ASF<S EFG89AF 8B?:9A BHBD@<FP BFK9F < E84FP 97B CD9CB8464F9?R. 

"BG5B 4>;65= A>45@60BL A;54CNI85 A2545=8O: 
1. !4;64A<9 D45BFO <?< ;4ASF<S. 
2. *9?P D45BFO <?< ;4ASF<S. 
3. "F69FO A4 >BAFDB?PAO9 6BCDBEO 

4. !B@9D < A4;64A<9 BCOF4. 
5. �D4F>B9 BC<E4A<9 IB84 D45BFO <?< ;4ASF<S E G>4;4A<9@ GE?B6<= CDB6989A<S BCOF4. 
6. $<EGA>< < EI9@O <ECB?P;G9@OI CD<5BDB6. 
7. !45?R89A<S < GD46A9A<S D94>J<=. 
8. $4EK9FO, F45?<JO, 7D4H<><. 
9. �O6B8.  

�E?< 6 ?45BD4FBDAOI D45BF4I <?< CD4>F<K9E><I ;4ASF<SI A9B5IB8<@B CDB6B8<FP 
D4EKTFO, E?98G9F <@9FP 6 6<8G, KFB <;?<LASS FBKABEFP 6 D4EK9F4I, ;A4K<F9?PAB 
CD96OL4RM4S Q>EC9D<@9AF4?PAGR CB7D9LABEFP, A9 CB6OL49F FBKABEFP D9;G?PF4F4. �?S 
K<E?B6OI ;A4K9A<= D4EEK<FO649@OI 69?<K<A 8BEF4FBKAB 3-4 ;A4K4M<9 J<HDO (K<E?B 
;A4>B6, EFBSM<I CBE?9 CD98L9EF6GRM<I <@ AG?9=). +<E?B ;A4K4M<I J<HD A9 E?98G9F 
CGF4FP E K<E?B@ ;A4>B6 CBE?9 ;4CSFB=. &4> 6 K<E?4I: 101,3; 21,73; 0,4385; 0,004500 <@99FES 
K9FOD9 ;A4K4M<I J<HDO. � D4EK9F4I CD<ASFB G>4;O64FP ;A4K4M<9 J<HDO < 6 FB@ E?GK49, 
>B784 QFB AG?<, EFBSM<9 6 >BAJ9 K<E?4. #BQFB@G CD46<?PAB= 5G89F ;4C<EP E FBKABEFPR 8B 
K9F69DFB= ;A4K4M9= J<HDO - 0,2500, 4 A9 0,25. 

$9;G?PF4FO <;@9D9A<= A9<;59:AB 5G8GF BF>?BASFPES BF <EF<AAOI ;A4K9A<= 
EBBF69FEF6GRM<I 69?<K<A. �?S BCD989?9A<S BL<5>< A9B5IB8<@B CB?GK<FP 4-5 

C4D4??9?PAOI D9;G?PF4FB6 <;@9D9A<= < A4=F< ED98A99 4D<H@9F<K9E>B9 ;A4K9A<9, >BFBDB9 
5G89F 5B?PL9 6E97B CD<5?<:4FPES > <EF<AAB@G ;A4K9A<R. 

#D< B5D45BF>9 D9;G?PF4FB6 E?98G9F BCD989?SFP 45EB?RFAGR < BFABE<F9?PAGR 
BL<5>G <;@9D9A<S 84AAB= 69?<K<AO. 
�5EB?RFA4S BL<5>4 CB>4;O649F, A4 E>B?P>B 
84AA4S <;@9DS9@4S 69?<K<A4 5B?PL9 <?< 
@9APL9 <EF<AAB= 69?<K<AO  

"FABL9A<9 45EB?RFAB= BL<5>< > <EF<AAB= 
69?<K<A9, G@AB:9AAB9 A4 100 %, 849F 
BFABE<F9?PAGR BL<5>G BCD989?9A<S (6 
CDBJ9AF4I) <?< CB7D9LABEFP:  

1.2. ���"$�&"$!�/ )� �+�%��/ #"%'�� 

� I<@<K9E>B= ?45BD4FBD<< BK9AP K4EFB CD<IB8<FES D45BF4FP E CBEG8B= <; EF9>?4 
< H4DHBD4. �45BD4FBDAGR CBEG8G @B:AB CB8D4;89?<FP A4 E?98GRM<9 6<8O: 
1. #BEG8G B5M97B A4;A4K9A<S; 
2.  #BEG8G EC9J<4?PAB7B A4;A4K9A<S; 
3.   9DAGR CBEG8G; 
4.  (4DHBDB6GR CBEG8G. 



 

 

 
1.2.1. #>AC40 >1I53> =07=0G5=8O 

#DB5<D>< (D<E.1.) <ECB?P;GRF 8?S CDB6989A<S I<@<K9E><I BCOFB6 E A95B?PL<@ 
>B?<K9EF6B@ 69M9EF6. #DB5<D>< @B7GF 5OFP J<?<A8D<K9E><9 < >BA<K9E><9. )D4ASF 
CDB5<D>< 6 LF4F<64I. #9D9@9L<64A<9 69M9EF6 6 A<I CDB6B8SF 6EFDSI<64A<9@ CDB5<D><, 



A4ABES A95B?PLB= G84D C4?PJ9@ CB A<:A9= K4EF< CDB5<D><.  BRF CDB5<D>< E CB@BMPR 
9DL4. 

�B?5O (D<E.2.) 5O64RF D4;AB= 6@9EF<@BEF< (BF 1-2 ?<FDB6 8B 25 @<??<?<FDB6) < 
D4;AB= HBD@O: C?BE>B8BAAO9, >DG7?B8BAAO9, >BA<K9E><9, >B?5O �RDJ4. 

%F4>4AO (D<E.3.) @B7GF 5OFP D4;AB= 6@9EF<@BEF< (BF 1 ?<FD4 8B 25 @<??<?<FDB6), 
D4;AB= HBD@O, D4;AO9 CB 6OEBF9 < L<D<A9, F9D@BEFB=><9 < A9F9D@BEFB=><9. 

�BDBA>< (D<E.4.) 5O64RF D4;?<KAB= HBD@O < D4;@9DB6, < 6 ;46<E<@BEF< BF QFB7B 
<@9RF D4;AB9 A4;A4K9A<9. 
1.2.2.  #>AC40 A?5F80;L=>3> =07=0G5=8O 

1>E<>4FBDO (D<E.5.) CD<@9ASRF 8?S ID4A9A<S 69M9EF6, ?97>B CB7?BM4RM<I 6?47G, 
< 8?S 6OEGL<64A<S 69M9EF6. �?S QFB7B 6 A<:ARR K4EFP Q>E<>4FBD4 CB@9M4RF 69M9EF64, 
>BFBDO9 ECBEB5AO CB7?BM4FP 6B8G: %4Cl2 (59;6B8AO=),  H2SO4 (>BAJ9AFD<DB64AA4S),  
$2"5. 

#DB@O6AO9 E>?SA>< (D<E.6.) <ECB?P;GRF 8?S CDB@O64A<S, BK<EF>< < 
6OEGL<64A<S 74;B6. 
1.2.3.  5@=0O ?>AC40 

 9DA4S CBEG84 (D<E.7.) - @9DAB= A4;O64RF CBEG8G, CD<@9AS9@GR 8?S <;@9D9A<S 
B5N9@4 :<8>BEF< E D4;AB= FBKABEFPR. 

�?S <;@9D9A<S B5N9@4 E A95B?PLB= FBKABEFPR CD<@9ASRF @9DAO9 J<?<A8DO < 
@9A;GD><. 

�?S FBKAB7B <;@9D9A<S B5N9@4 :<8>BEF< <ECB?P;GRF C<C9F><, 5RD9F>< < @9DAO9 
>B?5O. 

 9DA4S CBEG84 @B:9F 5OFP D4;AB= 6@9EF<@BEF<. � ;46<E<@BEF< BF B5N9@4, 
>BFBDO= 8B?:9A 5OFP <;@9D9A, CB85<D49FES CBEG84 EBBF69FEF6GRM9= 6@9EF<@BEF<. 
 9DA4S CBEG84 7D48G<DG9FES 6 @<??<?<FD4I (@?.) <?< ?<FD4I (?). 1 @? EBBF69FEF6G9F 1 E@3

, 

4 1 ? - 1 8@3
. 

#D< <;@9D9A<< B5N9@4 :<8>BEF< @9DAO= EBEG8 A9B5IB8<@B 89D:4FP 6 
69DF<>4?PAB@ CB?B:9A<<, 4 BFEKTFO 69EF< CB A<:A9= K4EF< 6B7AGFB= CB69DIABEF< 
@9A<E>4 :<8>BEF<. #D<K9@ 7?4; A45?R84F9?S 8B?:9A A4IB8<FPES A4 B8AB= 
7BD<;BAF4?PAB= ?<A<< E A<:A<@ >D49@ @9A<E>4 (D<E.8.). 

#<C9F>< (D<E.7.) <ECB?P;GRF 8?S BF@9D<64A<S < C9D9ABE4, FBKAB BCD989?9AAB7B 
B5N9@4 :<8>BEF<. "5O>AB69AA4S C<C9F>4 CD98EF46?S9F EB5B= EF9>?SAAGR FDG5>G 
A95B?PLB7B 8<4@9FD4 E D4EL<D9A<9@ CBE9D98<A9 <?< 59; A97B, 9E?< C<C9F>4 A95B?PLB= 
6@9EF<@BEF< (BF 0,1 8B 2-5 @?). !<:A<= >BA9J C<C9F>< BFFSAGF 6 >4C<??SD, 4 A4 69DIA9@ 
>BAJ9 <@99FES @9F>4, 8B >BFBDB= A45<D4RF :<8>BEFP. �?S BF@9D<64A<S A9B5IB8<@B7B 
B5N9@4 :<8>BEF< A<:A<= >BA9J C<C9F><, EBBF69FEF6GRM9= 6@9EF<@BEF<, BCGE>4RF 6 
:<8>BEFP 8B 8A4 EBEG84 < E CB@BMPR 7DGL< (<?< DF4, 9E?< D4EF6BD A9 BC4E9A) A45<D4RF 
:<8>BEFP, E?98S ;4 F9@, KFB5O >BAK<> C<C9F>< 6E9 6D9@S A4IB8<?ES 6 :<8>BEF<. �<8>BEFP 
A45<D4RF 6OL9 @9F>< A4 2-3 E@, ;4F9@ 5OEFDB ;4>DO64RF 69DIA99 BF69DEF<9 G>4;4F9?PAO@ 
C4?PJ9@, CD<89D:<64R C<C9F>G 5B?PL<@ < ED98A<@ C4?PJ4@<. �4F9@, E?97>4 BE?45<6 
A4:<@ G>4;4F9?PAB7B C4?PJ4, 84RF :<8>BEF< @98?9AAB 6OF9>4FP <; C<C9F><. �4> FB?P>B 
A<:A<= @9A<E> :<8>BEF< 8B=89F 8B @9F><, C4?9J EAB64 C?BFAB CD<:<@4RF > 69DIA9@G 
BF69DEF<R C<C9F><. &4><@ B5D4;B@, E CB@BMPR C<C9F>< BF5<D49FES A9B5IB8<@O= B5N9@ 
:<8>BEF<. �4F9@ C<C9F>G 66B8SF 6 >B?5G (<?< EF4>4A), 6 >BFBDGR AG:AB C9D9A9EF< :<8-

>BEFP, BFA<@4RF G>4;4F9?PAO= C4?9J BF 69DIA97B BF69DEF<S C<C9F>< < 84RF :<8>BEF< 
EF9KP CB EF9A>9 >B?5O. "EF46LGRES CD< QFB@ :<8>BEFP 6 C<C9F>9 A9 6O8G64RF, F4> >4> 
B5N9@ C<C9F>< D4EEK<F4A A4 E6B5B8AB9 <EF9K9A<9 :<8>BEF<. 

�RD9F>< (D<E.7.) CD<@9ASRF CD< F<FDB64A<< <?< 8?S FB7B, KFB5O BF@9D<FP B5N9@ 
:<8>BEF< E FBKABEFPR 8B 0,05 @?. �RD9F>4 3 EF9>?SAA4S 7D48G<DB64AA4S FDG5>4, A<:A<= 
>BA9J >BFBDB= BFFSAGF < A4 A97B A489F4 D9;<AB64S FDG5>4 EB EF9>?SAAO@ L4D<>B@.  B7GF 
5OFP < 5RD9F>< E CD<F9DFO@ EF9>?SAAO@ >D4AB@. 



#9D98 A4K4?B@ D45BFO 5RD9F>< ;4>D9C?SRF 6 LF4F<69. �4CB?ASRF 5RD9F>G 
:<8>BEFPR E69DIG K9D9; 6BDBA>G F4>, KFB5O 6AGFD< A4IB8<?ES D4EF6BD 59; CG;ODP>B6 
6B;8GI4. �?S G84?9A<S CG;ODP>B6 6B;8GI4 D9;<AB6GR FDG5>G <;7<54RF F4><@ B5D4;B@, 
KFB5O >BAK<> >4C<??SD4 5O? A4CD46?9A 669DI, < 6OF9EASRF :<8>BEFPR 69EP 6B;8GI. �4F9@ 
5RD9F>G ;4CB?ASRF 8B AG?96B= BF@9F><. 

 9DAO9 >B?5O (D<E.7.) <ECB?P;GRF 8?S CD<7BFB6?9A<S D4EF6BDB6 FBKAB= 
>BAJ9AFD4J<<. �?S QFB7B 6 >B?5G 6ABESF FBKAGR A469E>G EGIB7B 69M9EF64 <?< 
D4EEK<F4AAO= B5N9@ <EIB8AB7B D4EF6BD4. �4F9@ 8B CB?B6<AO B5N9@4 >B?5O A4?<64RF 
8<EF<??<DB64AAGR 6B8G. $4EF6BD FM4F9?PAB C9D9@9L<64RF < 8B?<64RF 
8<EF<??<DB64AAGR 6B8G 8B @9F><, (CBE?98A<9 1-2 @? ?GKL9 CB >4C?S@ E CB@BMPR 
C<C9F><). #BFB@ C?BFAB ;4>DO64RF >B?5G CDB5>B= < FM4F9?PAB C9D9@9L<64RF D4EF6BD, 
C9D96BD4K<64S >B?5G A9E>B?P>B D4;. 
1.2.4.  (0@D>@>20O ?>AC40 

� H4DHBDB6B= CBEG89 BFABESF F<7?<, K4L><, EFGC><, >DG:><, EF4>4AO < F. 8. (D<E. 
9). +4L>< < F<7?< <ECB?P;GRF 8?S 6OC4D<64A<S :<8>BEF9= < CDB>4?<64A<S F69D8OI 
69M9EF6. "A< 6O89D:<64RF F9@C9D4FGDG 6OL9 1000°%. 8?S <;@9?PK9A<S F69D8OI 69M9EF6 
<ECB?P;GRF EFGC><.  

1.3. #�$��/ #" "-0 #$� !�%+�%&!/) %�'+�/) 

� ?45BD4FBD<< 5O64RF E?GK4<, FD95GRM<9 A9BF?B:AB= @98<J<AE>B= CB@BM<, - 
CBD9;O DG> EF9>?B@, B:B7< 7BDSK<@< CD98@9F4@<, ><E?BF4@<, M9?BK4@<. � BEB5B 
E9DP9;AOI E?GK4SI A9B5IB8<@B B5D4F<FPES > 6D4KG. 

�?S B>4;4A<S C9D6B= CB@BM< 6 ?45BD4FBD<< <@99FES 4CF9K>4. 
1. #D< D4A9A<< EF9>?B@ G84?<F9 BE>B?>< <; D4AO, E@4:PF9 >D4S D4AO D4EF6BDB@ =B84 < 
C9D96S:<F9 5<AFB@. 
2. #D< B:B79 DG> <?< ?<J4 D94>F<6B@ E@B=F9 D94>F<6 5B?PL<@ >B?<K9EF6B@ 6B8O, ;4F9@ 
?<5B D4;546?9AAB= G>EGEAB= ><E?BFB= (6 E?GK49 B:B74 M9?BKPR), ?<5B D4EF6BDB@ EB?< (6 
E?GK49 B:B74 ><E?BFB=), 4 ;4F9@ BCSFP 6B8B=. 
3. #D< B:B79 7BDSK9= :<8>BEFPR <?< 7BDSK<@ CD98@9FB@ B5B::9AAB9 @9EFB B5D45BF4=F9 
E69:9CD<7BFB6?9AAO@ D4EF6BDB@ C9D@4A74A4F4 >4?<S, E@4:PF9 B5B::9AAB9 @9EFB @4;PR 
BF B:B74 <?< 64;9?<AB@.  B:AB CD<EOC4FP B:B7 EB8B= < ;45<AFB64FP. 
4. #D< I<@<K9E><I B:B74I 7?4; B5<?PAB CDB@B=F9 <I 6B8B=, <ECB?P;GS 7?4;AGR 64AABK>G, 
4 ;4F9@ B5D4F<F9EP > 6D4KG. 
 

+&"�/ "#/& #"�'+��%/& 

&>7=0:><LB5AL A :064K< ?C=:B>< ?@028; 8 AB0@09B5AL B>G=> 8E 2K?>;=OBL. 
1. � I<@<K9E><= >45<A9F ;4IB8<F9 FB?P>B CBE?9 FB7B, >4> D4;D9L<F CD9CB8464F9?P. !9 
FDB74=F9 < A9 C9D9EF46?S=F9 A4 EFB?9 CD<7BFB6?9AAO9 D94>F<6O < B5BDG8B64A<9 3 QFB 
@B:9F ;4FDG8A<FP 64LG 84?PA9=LGR D45BFG. 

2. #D9:89 K9@ CD<EFGC<FP > 6OCB?A9A<R I<@<K9E><I BCOFB6, B5S;4F9?PAB <;GK<F9 
BC<E4A<9 ?45BD4FBDAB= D45BFO <?< CD4>F<K9E>B7B ;4ASF<S < 6A<@4F9?PAB 6OE?GL4=F9 
B5NSEA9A<S CD9CB8464F9?S. #DB69DPF9, 6E9 ?< A9B5IB8<@B9 8?S D45BFO 9EFP A4 64L9@ 
EFB?9. 

3. � IB89 6OCB?A9A<S D45BFO >BBD8<A<DG=F9 E6B< 89=EF6<S E 89=EF6<S@< 7DGCCO. 
$4;7B64D<64=F9 L9CBFB@, KFB5O A9 @9L4FP D45BF4FP 8DG7<@. �E?< 6B;A<>AGF >4><9-
?<5B ;4FDG8A9A<S, >BFBDO9 6O A9 @B:9F9 D4;D9L<FP E4@BEFBSF9?PAB, B5D4F<F9EP ;4 
CB@BMPR > CD9CB8464F9?R. 

4. �9M9EF64 59D<F9 FB?P>B LC4F9?9@ <?< ?B:9K>B= < 6 F9I >B?<K9EF64I, >BFBDO9 G>4;4AO 
6 BC<E4A<< D45BFO; 9E?< F4><I G>4;4A<= A9F, FB B5N9@O 69M9EF6 A9 8B?:AO CD96OL4FP 
1 @?. (3-4 >4C?<). 
ЧFB5O A9 C9D9CGF4FP CDB5><, A9 BF>DO64=F9 B8AB6D9@9AAB A9E>B?P>B E>?яAB>. 



5. �E?< 6O E?GK4=AB 6;S?< 69M9EF64 5B?PL9, K9@ AG:AB 8?S 84AAB7B BCOF4, ?<LA99 
6O?9=F9 6 EC9J<4?PAGR E>?SA>G 8?S E?<64 69M9EF6 <?<, 9E?< 69M9EF6B F69D8B9, 
BFEOCPF9 6 >BDB5>G 8?S @GEBD4.  

6. � I<@<K9E>B= ?45BD4FBD<< (>45<A9F9) BK9AP 64:AB 5OFP CD989?PAB 4>>GD4FAO@ 6B 
6E9@ 3 FGF A9F @9?BK9=. #D9:89 K9@ A4K4FP D45BF4FP DG>4@<, CDB8G@4=F9, >4> 
D4;@9EF<FP B5BDG8B64A<9 A4 EFB?9, KFB5O 5O?B G8B5AB, < D45BF4FP, < A45?R84FP ;4 
IB8B@ Q>EC9D<@9AF4. 

Н9 ;45O64=F9, KFB ;4 QF<@ :9 EFB?B@ E QF<@< :9 D94>F<64@< < B5BDG8B64A<9@ 
5G8GF D45BF4FP EFG89AFO 8DG7<I 7DGCC, - A9 EB;8464=F9 <@ 8BCB?A<F9?PAOI 
FDG8ABEF9=, BEF46<6 E6B9 D45BK99 @9EFB 6 59ECBDя8>9. 
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&9D@BC?4EF<KAO= CB?<@9D, A4IB8<F CD<@9A9A<9 6 EFDB<F9?PEF69, 6 K4EB6B@ 89?9, 
D4;?<KAOI BFD4E?SI CDB@OL?9AABEF< < 6 5OFG. 

(9AB?HBD@4?P897<8A4S E@B?4 3 B5OKAB <ECB?P;G9FES 6 E@9E< E A4CB?A<F9?S@<, 

>D4E<F9?S@< < F.C., 4 ;4F9@ G:9 CDB<;6B8SF HBD@B64A<9 <;89?<= ECBEB5B@ 7BDSK97B 
CD9EEB64A<S. &9D@BD94>F<6AO= CB?<@9D. �6989A<9 D4;?<KAOI A4CB?A<F9?9= CB;6B?S9F 
CB?GK<FP @4F9D<4?O, <@9RM<9 J9AAO9 E6B=EF64. &4> F9>EFB?<F < EF9>?BF9>EFB?<F, 
4D@<DB64AAO9 F9>EF<?PAO@< F>4AS@< < EF9>?BF>4APR, CB CDBKABEF< 5?<;>< > 
8RD4?R@<A<R < EF4?<. 

&9>EFB?<F 3 I?BCK4FB5G@4:A4S F>4AP, CDBC<F4AA4S H9AB?HBD@4?P897<8AB= 
E@B?B= < ECD9EEB64AA4S CD< CB6OL9AAB= F9@C9D4FGD9. 'EFB=K<6 > A47DG;>4@. �97>B 
CB884TFES @9I4A<K9E>B= B5D45BF>9. #D<@9AS9FES 8?S <;7BFB6?9A<S L4D<>BCB8L<CA<>B6, 
L9EF9DTA>< 8?S @4L<A, CD98GE@BFD9AAOI 8?S 5B?PL<I A47DG;>4I. 

%F9>?BF9>EFB?<F 3 EF9>?SAA4S F>4AP < EF9>?SAAB9 6B?B>AB, CDBC<F4AAO9 
H9AB?HBD@4?P897<8AB= E@B?B= < ECD9EEB64AAO9.  9I4A<K9E>< < 
>BDDB;<BAABGEFB=K<6O= @4F9D<4?. #D<@9ASRF 8?S <;7BFB6?9A<S 89F4?9= 5B?PL<I 
D4;@9DB6 (46FBJ<EF9DAO, >G;B64 46FB@B5<?9= < F.8.) 

 

�>?@>AK 4;O 70:@5?;5=8O B5>@5B8G5A:>3> <0B5@80;0 : ?@0:B8G5A:><C 70=OB8N: 
1. �4=F9 BCD989?9A<S E?98GRM<@ CBASF<S@: CB?<@9DO, EFDG>FGDAB9 ;69AB, EF9C9AP 
CB?<@9D<;4J<<. 

2. � K9@ D4;A<J4 @9:8G D94>J<S@< CB?<@9D<;4J<< < CB?<>BA89AE4J<<? 
3. �4><9 CB?<@9DO A4;O64RFES F9D@BC?4EF<KAO@<? 
4. �4><9 CB?<@9DO A4;O64RFES F9D@BD94>F<6AO@<? 
5. �4=F9 >?4EE<H<>4J<R 6B?B>BA. 

 

�040=8O 4;O ?@0:B8G5A:>3> 70=OB8O: 
�040=85 № 1. �EE?98B64FP E6B=EF64 F9D@BC?4EF<KAOI CB?<@9DB6. 
�040=85 № 2. %BEF46<FP HBD@G?O CB?<@9DB6. 
�040=85 № 3. %BEF46<FP GD46A9A<S EBBF69FEF6GRM<I D94>J<=. 
 

�=AB@C:F8O ?> 2K?>;=5=8N ?@0:B8G5A:>3> 70=OB8O  
1. ";A4>B@PF9EP E CD46<?4@< CB F9IA<>9 59;BC4EABEF< CD< D45BF9 6 I<@<K9E>B= 
?45BD4FBD<< < D4EC<L<F9EP 6 :GDA4?9 CB &�. 



2. �OCB?A<F9 >?KB № 1  �AA;54>20=85 B5@<>?;0AB8G=>AB8 ?>;8<5@>2: 
- �4:@<F9 6 F<79?PAOI M<CJ4I (<?< C<AJ9FB@) 7D4AG?G (>GEBK9>) CB?<QF<?9A4 < 
CB89D:<F9 97B A48 C?4@9A9@ 7BD9?><. +FB A45?R849F9? 
- #B?B:<F9 A47D9FO= CB?<QF<?9A A4 >9D4@<K9E>GR CDB>?48>G (CD< BFEGFEF6<< 
>9D4@<K9E>B= CDB>?48>< @B:AB <ECB?P;B64FP >GEBK>< >4H9?PAB= C?<F><) < E CB@BMPR 
EF9>?SAAB= C4?BK>< (E6B5B8AO@ BF A4>BA9KA<>4 >BAJB@) CBCOF4=F9EP <;@9A<FP 97B 
HBD@G.  9AS9FES ?< BA4? 
- #BCOF4=F9EP <;@9A<FP HBD@G 7D4AG?O CBE?9 BEFO64A<S. '84?BEP ?< QFB? 
- #DB698<F9 CB8B5AO9 <EE?98B64A<S E B5D4;J4@< CB?<6<A<?I?BD<84, CB?<EF<DB?4, 
CB?<@9F<?@9F4>D<?4F4. 

�=8<0=85! !47D964A<9 B5D4;JB6 CDB6B8<FP BEFBDB:AB (CB8 C?4@9A9@ EC<DFB6>< 
8B CBS6?9A<S <;@9A9A<=). !9 8B6B8<FP 8B D4;?B:9A<S.  

%89?4=F9 6O6B8O. 
3. �OCB?A<F9 >?KB № 2  �AA;54>20=85 3>@NG5AB8 ?>;8<5@>2: 
- �4:@<F9 6 F<79?PAOI M<CJ4I <?< E CB@BMPR C<AJ9F4 >GEBK9> (7D4AG?G) CB?<QF<?9A4, 
6A9E<F9 97B 6 C?4@S EC<DFB6>< < 89D:<F9 8B ;47BD4A<S CB?<QF<?9A4. 
- '84?<F9 M<CJO E 7D4AG?B= CB?<QF<?9A4 <; C?4@9A<. #DB8B?:49F ?< CB?<QF<?9A 7BD9FP 
6A9 C?4@9A<? 
-  �EE?98G=F9 7BDRK9EFP CB?<6<A<?I?BD<84, CB?<EF<DB?4, CB?<@9F<?@9F4>D<?4F4, 
B5D4F<F9 6A<@4A<9 A4 I4D4>F9D <I 7BD9A<S 6 C?4@9A< 7BDSM<I CB?<@9DB6. 

%89?4=F9 6O6B8O. 
4. �OCB?A<F9 >?KB № 3  "B=>H5=85 ?>;8<5@>2 : @0AB2>@0< :8A;>B 8 I5;>G59: 
- $4;@9EF<F9 6 LF4F<69 8?S CDB5<DB> 8 CDB5<DB> #)-14 (6 864 DS84). 
-  !4?9=F9 6 K9FOD9 CDB5<D>< C9D6B7B DS84 CB 1-2 @? (20 3 40 >4C9?P) D4EF6BD4 E9DAB= 
><E?BFO (1:5). 
- #B@9EF<F9 6 CDB5<D>< CBBK9DT8AB CB 7D4AG?9 (>GEBK>G) CB?<QF<?9A4, 
CB?<6<A<?I?BD<84, CB?<EF<DB?4, CB?<@9F<?@9F4>D<?4F4. 
- !4?9=F9 6 K9FOD9 CDB5<D>< 6FBDB7B DS84 CB 1-2 @? (20 3 40 >4C9?P) D4EF6BD4 7<8DB>E<84 
A4FD<S (5%) < CB@9EF<F9 6 A<I CB 7D4AG?9 (>GEBK>G) 6OL9C9D9K<E?9AAOI CB?<@9DB6. 

�?S 6?<64A<S 6 CDB5<D>< D4EF6BDB6 ><E?BF < M9?BK9= <ECB?P;G=F9 C<C9F>< <?< 
EF9>?SAAO9 FDG5BK><. #D< <ECB?P;B64A<< FDG5BK9>, <I E?98G9F BCGE>4FP 6 E>?SA>< E 
D4EF6BD4@< ><E?BF. 
5. �OCB?A<F9 >?KB № 4 "B=>H5=85 ?>;8<5@>2 : 1@><=>9 2>45 8 @0AB2>@C 
?5@<0=30=0B0 :0;8O: 
- "E6B5B8<F9 LF4F<6 BF <ECB?P;B64AAOI CDB5<DB> < D4;@9EF<F9 6 AT@ 8 K<EFOI CDB5<DB> 
6 2 DS84. 
- !4?9=F9 6 4 CDB5<D>< C9D6B7B DS84 1-2 @? 5DB@AB= 6B8O. 
- #B@9EF<F9 6 A<I CBBK9DT8AB CB 7D4AG?9 (>GEBK>G) CB?<QF<?9A4, CB?<6<A<?I?BD<84, 
CB?<EF<DB?4, CB?<@9F<?@9F4>D<?4F4 A4?9=F9 6 4 CDB5<D>< 6FBDB7B DS84 CB 1-2 @? 
DB;B6B7B D4EF6BD4 C9D@4A74A4F4 >4?<S. #B@9EF<F9 6 A<I CB 7D4AG?9 (>GEBK>G) 
C9D9K<E?9AAOI 6OL9 CB?<@9DB6. 
- "EF46PF9 CB?<@9DO 6 D4EF6BD4I CBBK9DT8AB 6EFDSIA<F9 CDB5<D>< E EB89D:<@O@. +FB 
A45?R849F9? #DB<;BL?< ?< >4><9 ?<5B <;@9A9A<S E 5DB@AB= 6B8B= < D4EF6BDB@ 
C9D@4A74A4F4 >4?<S? %89?4=F9 6O6B8O. 
- "EF46PF9 EB89D:<@B9 6E9I CDB5<DB> A4 8-10 @<AGF. 
- %?9=F9 (ECGEFS 8-10 @<AGF) D4EF6BDO ><E?BFO < M9?BK< <; CDB5<DB> E CB?<@9D4@< 6 
EBEG8 8?S BFIB8B6. 
- #DB@B=F9 FM4F9?PAB B5D4;JO 8<EF<??<DB64AAB= 6B8B= <; CDB@O64?>< < E?9=F9 6B8G 
CBE?9 CDB@O6>< 6 EBEG8 8?S BFIB8B6. +FB A45?R849F9? #DB<;BL?< ?< >4><9 ?<5B 
<;@9A9A<S E B5D4;J4@<? 

%89?4=F9 6O6B8O. 



* CD< BFEGFEF6<< 5DB@AB= 6B8O @B:AB <ECB?P;B64FP =B8AGR 6B8G: D4EF6BD<FP 6 EBEG89 
(CDB5<D>9) E 6B8B= A9E>B?P>B >4C9?P =B8AB= A4EFB=>< 8B B5D4;B64A<S :9?FB7B D4EF6BD4 < 
M9?BK9= 8B 8A4. %6B5B8AO= >BA9J FDG5BK>< C?BFAB ;4:4FP G>4;4F9?PAO@ C4?PJ9@. �4F9@, 
A9 BFCGE>4S C4?PJ4, C9D9A9EF< FDG5BK>G E :<8>BEFPR 6 CDB5<D>G <, E?97>4 BE?45<6 C4?9J, 
6OCGE>4FP :<8>BEFP 6 CDB5<D>G CB >4C?S@. #D< A9B5IB8<@BEF<, BC9D4J<R CB6FBD<FP 
A9E>B?P>B D4;. 
 

  5B>48:0 0=0;870 @57C;LB0B>2, ?>;CG5==KE 2 E>45 ?@0:B8G5A:>3> 70=OB8O  
�?S BCD989?9A<S CDB8G>FB6 D4;?B:9A<S A9B5IB8<@B CDB69EF< CB87BFB6<F9?PAGR 

D45BFG: 
1. $4;@9EF<FP 6 LF4F<69 8?S CDB5<DB> 8 CDB5<DB> < ;4CB?A<FP <I CB 1-2 @? E?98GRM<@< 
D94>F<64@<: 6 C9D6B@ DS8G 3 3 CDB5<D>< E 5DB@AB= (<?< =B8AB=) 6B8B=, K9F6TDF4S E 
D4EF6BDB@ A<FD4F4 E9D95D4; 6B 6FBDB@ DS8G 3 3 CDB5<D>< E D4EF6BDB@ C9D@4A74A4F4 
>4?<S, K9F6TDF4S E D4EF6BDB@ ?4>@GE4 <?< @9F<?BD4A:4. 

2. �?S 7BD9A<S C?4EF@4EE <ECB?P;B64FP F<79?PAO9 M<CJO <?< C<AJ9F. �BDSM<9 
C?4EF@4EEO 89D:4FP A48 BF69DEF<S@< EBBF69FEF6GRM<I CDB5<DB>. �?S D4ECB;A464A<S 
C?4EF@4EE <ECB?P;B64FP 7BFB6GR ;4CB?A9AAGR F45?<JG 

 

#>@O4>: 2K?>;=5=8O >BG5B0 ?> ?@0:B8G5A:><C 70=OB8N  
1. � F9FD48< 8?S CD4>F<K9E><I ;4ASF<= < ?45BD4FBDAOI D45BF A4C<L<F9 AB@9D, A4;64A<9 <  
GK95AGR J9?P ;4ASF<S.  

2. "F69FPF9 A4 6BCDBEO 8?S ;4>D9C?9A<S F9BD9F<K9E>B7B @4F9D<4?4 > CD4>F<K9E>B@G 
;4ASF<R. 

3. �OCB?A<F9 BCOFO № 1, 2, 3, 4, EB7?4EAB <AEFDG>J<< CB 6OCB?A9A<R CD4>F<K9E>B7B 
;4ASF<S. �4C<L<F9 A45?R89A<S 6 F45?<JG.  

5. �4C<L<F9 6O6B8 B CDB89?4AAB= D45BF9, BFD4;<F9, A4 E>B?P>B GEC9LAB �O ECD46<?<EP E    
     GK95AO@< ;484K4@< CD4>F<K9E>B7B ;4ASF<S < D94?<;B64AO ?< B5D4;B64F9?PAO9 
D9;G?PF4FO,   

     ;4S6?9AAO9 6B (�"% FD9FP97B CB>B?9A<S. 
 

 "1@075F >BG5B0 ?> ?@0:B8G5A:><C 70=OB8N 

#@0:B8G5A:>5 70=OB85 №   «�EE?98B64A<9 E6B=EF6 F9D@BC?4EF<KAOI CB?<@9DB6». 
'G51=0O F5;L: HBD@<DB64FP G@9A<S D45BF4FP <6 I<@<K9E>B= ?45BD4FBD<<, 
E4@BEFBSF9?PAB BCD989?SFP IB8 D45BFO 

"B25BK =0 2>?@>AK 4;O 70:@5?;5=8O B5>@5B8G5A:>3> <0B5@80;0  
: ?@0:B8G5A:><C 70=OB8N  

1. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&& 

2. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&.... 

3. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&& 

4. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&& 

5. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&....  
 

+B> 45;0;8 #@87=0:8 @50:F88 '@02=5=85 @50:F88 �K2>4K 

    

 

�K2>4: �OCB?A<6 ;484A<S CD4>F<K9E>B7B ;4ASF<S S (E@. GK95AO9 ;484K< < 
B5D4;B64F9?PAO9 D9;G?PF4FO, ;4S6?9AAO9 6B (�"% FD9FP97B CB>B?9A<S). 



 

%?8A>: ;8B5@0BC@K 

�.� �D9@<A )<@<S . 10 >?4EE (54;B6O= GDB69AP) : �.�. �D9@<A, !.� �G;P@9A>B, �.�. 
&9D9A<A, �.�.�DB;8B6, �.�.�GA<A , GK95A<>  -  BE>64 : #DBE69M9A<9, 2021. - 204 E 

. 

 

 
 0745; 2. "1I0O 8 =5>@30=8G5A:0O E8<8O. 
&5<0: «"A=>2=K5 ?>=OB8O 8 70:>=K E8<88». 

 

#@0:B8G5A:>3> 70=OB8O № «$4EKTFO CB I<@<K9E><@ HBD@G?4@». 
'G51=0O F5;L:   HBD@<DB64FP G@9A<9 CDB<;6B8<FP D4EKTFO CB I<@<K9E><@ HBD@G?4@.  
 

'G51=K5 7040G8:  
1. !4GK<FPES CB?P;B64FPES 4?7BD<F@B@ D9L9A<S ;484K. 
2. '@9FP 7D4@BFAB BHBD@?SFP < D9L4FP ;484K<. 
 

"1@07>20B5;L=K5 @57C;LB0BK, 70O2;5==K5 2> (�"% B@5BL53> ?>:>;5=8O: 
%FG89AF 8B?:9A: 
8<5BL ?@0:B8G5A:89 >?KB: CD<@9A9A<S BEAB6AOI ;4>BAB6 I<@<< CD< D9L9A<9 ;484K;  
7=0BL: BEAB6AO9 ;4>BAO I<@<<; 
C<5BL: 6OCB?ASFP D4EKTFO CB I<@<K9E><@ HBD@G?4@; 
2;045BL: A46O>4@< D45BFO E >4?P>G?SFBDB@. 
 

 �040G8 ?@0:B8G5A:>3> 70=OB8O: 

1. #B6FBD<FP F9BD9F<K9E><= @4F9D<4? CB F9@9 CD4>F<K9E>B7B ;4ASF<S. 
2. "F69F<FP A4 6BCDBEO 8?S ;4>D9C?9A<S F9BD9F<K9E>B7B @4F9D<4?4. 
3. �OCB?A<FP ;484A<S CB F9@9. 
4. "HBD@<FP BFK9F. 
 

"15A?5G5==>ABL 70=OB8O (A@54AB20 >1CG5=8O): 
1. &45?<J4 «#9D<B8<K9E>4S E<EF9@4 I<@<K9E><I Q?9@9AFB6 �.�.  9A89?9964». 
2. &9FD48P 8?S CD4>F<K9E><I ;4ASF<= < ?45BD4FBDAOI D45BF 6 >?9F>G.  
3. �4DFBK>< 3 ;484A<S. 
4. �4?P>G?SFBD.  
5. $GK>4. 

  

�@0B:85 B5>@5B8G5A:85 8 CG51=>-<5B>48G5A:85 <0B5@80;K 

?> B5<5 ?@0:B8G5A:>3> 70=OB8O 
)8<8G5A:0O D>@<C;0 – QFB 6OD4:9A<9 EBEF464 (>4K9EF69AAB7B < 

>B?<K9EF69AAB7B) 69M9EF64 CD< CB@BM< I<@<K9E><I ;A4>B6 < <A89>EB6. 
 >;O@=0O <0AA0 ( ) 3 69?<K<A4, D46A4S BFABL9A<R @4EEO 69M9EF64 (m) > 

EBBF69FEF6GRM9@G >B?<K9EF6G 69M9EF64 (n).   = m : n (3/<>;L) 
�>;8G5AB2> 25I5AB20 (n) - QFB K<E?B EFDG>FGDAOI K4EF<J QFB7B 69M9EF64 

(4FB@B6, @B?9>G?, Q?9>FDBAB6, <BAB6 < 8D.), ;4>?RKTAAOI 6 84AAB@ B5D4;J9.  
n = N : NA  = N : 6,02 * 10

23(<>;L) 
n = m : M (<>;L) → m = n * M (3@.) 
n = v : V  = v : 22,4 (<>;L) 
�  9:8GA4DB8AB= E<EF9@9 98<A<J (%<) ;4 98<A<JG >B?<K9EF64 69M9EF64 CD<ASF 

@B?P. 



 >;L 3 >B?<K9EF6B 69M9EF64, >BFBDB9 EB89D:<F EFB?P>B K4EF<J (4FB@B6, 
@B?9>G?, <BAB6 < 8D.) E>B?P>B EB89D:<FES 4FB@B6 G7?9DB84 6 0,012 >7. (127.) 12

6%, 
CD<@9DAB 6*1023 K4EF<J. 

�5;8G8=0 6*1023 <>;L-1
 BFABE<FPES > HGA84@9AF4?PAO@ H<;<K9E><@ CBEFBSAAO@ 

< A4;O649FES ?>AB>O==>9 �2>304@> (N�).     NA = n * 6,02 * 10
23(<>;5:C;) 

 >;O@=K9 >1JP< 3070 – 69?<K<A4 D46A4S BFABL9A<R B5NT@4 (v) 69M9EF64 > 
>B?<K9EF6G (n) QFB7B 69M9EF64: VM = V :  n ² V = n * V  (?.) 

"B=>A8B5;L=0O ?;>B=>ABL >4=>3> 3070 ?> 4@C3><C (D) – QFB BFABL9A<9 
C?BFABEF9= 86GI 74;B6 CD< B8<A4>B6OI GE?B6<SI. 

"FABE<F9?PA4S C?BFABEFP B8AB7B 74;4 CB 8DG7B@G D46A4 BFABL9A<R <I 
@B?9>G?SDAOI <?< BFABE<F9?PAOI @B?9>G?SDAOI @4EE. 

"FABE<F9?PA4S C?BFABEFP 3 69?<K<A4 59;D4;@9DA4S 3 CB>4;O649F, 6B E>B?P>B D4; 
B8<A 74; FS:9?99 8DG7B7B. 

D(H2) =  M (X) : M (H2) = M (X) :2;          D(6B;8GIG) =  M (X) : M (6B;8GI4) = M 

(X) : 29  

 

�>?@>AK 4;O 70:@5?;5=8O B5>@5B8G5A:>3> <0B5@80;0 : ?@0:B8G5A:><C 70=OB8N  
1. �4>GR <AHBD@4J<R 84TF HBD@G?4 %"2? 

2. %HBD@G?<DG=F9 BEAB6AO9 CB?B:9A<S 4FB@AB 3 @B?9>G?SDAB7B GK9A<S. 
3. �4><9 69?<K<AO @B7GF A4IB8<FPES DS8B@ E I<@<K9E><@ ;A4>B@? 
4. #D<698<F9 CD<@9DO CDBEFOI 69M9EF6 < A4;B6<F9 <I HBD@G?O. 
5. #D<698<F9 CD<@9DO E?B:AOI 69M9EF6 < A4;B6<F9 <I HBD@G?O. 
6. %HBD@G?<DG=F9 ;4>BAO: CBEFBSAEF64 EBEF464 69M9EF64, EBID4A9A<S @4EEO 69M9EF64, 
�6B748DB. 

 

�040=8O 4;O ?@0:B8G5A:>3> 70=OB8O: 
#DB<;698<F9 D4EKTFO EB7?4EAB ;484A<S@ 6 >4DFBK>9. 

 

 �=AB@C:F8O ?> 2K?>;=5=8N ?@0:B8G5A:>3> 70=OB8O  
1. !4C<L<F9 @B?9>G?SDAGR HBD@G?G G>4;4AAB7B 69M9EF64. 
2. �ECB?P;GS F45?<JG «#9D<B8<K9E>4S E<EF9@4 I<@<K9E><I Q?9@9AFB6 �.�.  9A89?9964», 
6OK<E?<F9 @B?9>G?SDAGR @4EEG G>4;4AAB7B 69M9EF64. 

3. "CD989?<F9 >B?<K9EF6B 69M9EF64 6 84AAB= CBDJ<< 74;4. 
4. �OK<E?<F9 @4EEG 84AAB7B 69M9EF64. 
5. �OK<E?<F9 B5NT@ 84AAB7B 69M9EF64. 
6. "CD989?<F9 K<E?B K4EF<J, EB89D:4M<IES 6 84AAB= CBDJ<< 74;4. 
7. "CD989?<F9 C?BFABEFP 74;4 CB 6B8BDB8G. 
8. "CD989?<F9 C?BFABEFP 74;4 CB 6B;8GIG. 
 

  5B>48:0 0=0;870 @57C;LB0B>2, ?>;CG5==KE 2 E>45 ?@0:B8G5A:>3> 70=OB8O  
1. �4CB?A<F9 <;69EFAO9 �4@ CGA>FO C?4A4 <; <AEFDG>J<<. 
2. !4=8<F9 A9<;69EFAO9 84AAO9. 
3. �OK<E?9A<S CDB<;6B8<F9 6  9:8GA4DB8AB= E<EF9@9 98<A<J (%<).  

 

#>@O4>: 2K?>;=5=8O >BGPB0 ?> ?@0:B8G5A:><C 70=OB8N  
1. � F9FD48< 8?S CD4>F<K9E><I ;4ASF<= < ?45BD4FBDAOI D45BF A4C<L<F9 AB@9D, A4;64A<9 <   
     GK95AGR J9?P ;4ASF<S. 
2. "F69FPF9 A4 6BCDBEO 8?S ;4>D9C?9A<S F9BD9F<K9E>B7B @4F9D<4?4 > CD4>F<K9E>B@G 
;4ASF<R. 
3. �4C<L<F9 GE?B6<9 �484A<S № 1 < CDB<;698<F9 D4EKTFO CB C?4AG <AEFDG>J<< CB 
6OCB?A9A<R  
     CD4>F<K9E>B7B ;4ASF<S E GKTFB@ @9FB8<>< 4A4?<;4 D9;G?PF4FB6, CB?GK9AAOI 6 IB89  



     6OCB?A9A<S ;484A<S № 1. 
4. �OCB?A<F9 �484A<S № 2, 3, 4, 5. 
5. �4C<L<F9 6O6B8 B CDB89?4AAB= D45BF9, BFD4;<F9, A4 E>B?P>B GEC9LAB �O ECD46<?<EP E 
GK95AO@< ;484K4@< CD4>F<K9E>B7B ;4ASF<S < D94?<;B64AO ?< B5D4;B64F9?PAO9 
D9;G?PF4FO, ;4S6?9AAO9 6B (�"% FD9FP97B CB>B?9A<S. 

 

 "1@075F >BGPB0 ?> ?@0:B8G5A:><C 70=OB8N 

#@0:B8G5A:>5 70=OB85 № «$4EKTFO CB I<@<K9E><@ HBD@G?4@». 
'G51=0O F5;L:   HBD@<DB64FP G@9A<9 CDB<;6B8<FP D4EKTFO CB I<@<K9E><@ HBD@G?4@.  

"B25BK =0 2>?@>AK 4;O 70:@5?;5=8O B5>@5B8G5A:>3> <0B5@80;0 
: ?@0:B8G5A:><C 70=OB8N  

1. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&. 

2. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&. 

3. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&. 

4. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&. 

5. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&. 

6. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&. 

 

�040=85 №1 �<B>E<8 G7?9DB84, A.G., 4 @B?P 
1. %"2 (CB GE?B6<R) 
2.  (%"2) =  (%) +  (")*2 = 12 + 16*2 = 447/@B?P 
3. n(CO2) = 4 @B?P (CB GE?B6<R) 
4. m(CO2) = n*M = 4*44 = 176 7. 
5. v(CO2) = n*Vm = 4*22,4 = 89,6 ?. 
6. N = n* NA = 4*6,02*10

23
 = 24,08 @B?9>G? 

7. D(H2) =   (%"2) : M(H2) = 44 : 2 = 22 

8. D(6B;.) =   (%"2) : M(6B;.) = 44 : 29 = 1,5 
 

�040=8O № 2, 3, 4, 5 6OCB?ASRFES < ;4C<EO64RFES EB7?4EAB <AEFDG>J<< CB 6OCB?A9A<R 
CD4>F<K9E>B7B ;4ASF<S E GKTFB@ @9FB8<>< 4A4?<;4 D9;G?PF4FB6, CB?GK9AAOI 6 IB89   
6OCB?A9A<S ;484A<S № 2, 3, 4, 5. 
 

�K2>4: �OCB?A<6 ;484A<S CD4>F<K9E>B7B ;4ASF<S S (E@. GK95AO9 ;484K< < 
B5D4;B64F9?PAO9 D9;G?PF4FO, ;4S6?9AAO9 6B (�"% FD9FP97B CB>B?9A<S). 
 

%?8A>: ;8B5@0BC@K 
�.� �D9@<A )<@<S . 10 >?4EE (54;B6O= GDB69AP) : �.�. �D9@<A, !.� �G;P@9A>B, �.�. 
&9D9A<A, �.�.�DB;8B6, �.�.�GA<A , GK95A<>  -  BE>64 : #DBE69M9A<9, 2021. - 204 E  

 

 

#@0:B8G5A:>3> 70=OB8O № «$5H5=85 M:A?5@8<5=B0;L=KE 7040G». 
'G51=0O F5;L: ;4>D9C<FP A46O>< EBEF46?9A<S  GD46A9A<= I<@<K9E><I D94>J<=.  
'G51=K5 7040G8:  
1. #B6FBD<FP ;A4A<S CB F9@9 "�4?B79AO"; 
2. !4GK<FPES D4ECB;A464FP EB?< 3 74?B79A<8O. 

"1@07>20B5;L=K5 @57C;LB0BK, 70O2;5==K5 2> (�"% B@5BL53> ?>:>;5=8O: 



%FG89AF 8B?:9A  
8<5BL ?@0:B8G5A:89 >?KB: EBEF46?9A<S  GD46A9A<= I<@<K9E><I D94>J<=; 
C<5BL: D45BF4FP 6 ?45BD4FBD<< E EB5?R89A<9@ CD46<? &�; 
7=0BL: A4GKAO9 @9FB8O D4ECB;A464A<S EB?9= 3 74?B79A<8B6; 
2;045BL:  CD4>F<K9E><@< A46O>4@< CDB6989A<S Q>EC9D<@9AFB6 CB 8B>4;4F9?PEF6G 
A4?<K<S 6B8BDB84 < I?BD4 6 EBEF469 EB?SAB= ><E?BFO.  

 

 �040G8 ?@0:B8G5A:>3> 70=OB8O: 

1. #B6FBD<FP F9BD9F<K9E><= @4F9D<4? CB F9@9 CD4>F<K9E>B7B ;4ASF<S. 
2. "F69F<FP A4 6BCDBEO 8?S ;4>D9C?9A<S F9BD9F<K9E>B7B @4F9D<4?4. 
3. #DB69EF< >4K9EF69AAO9 D94>J<< A4 74?B79AO 6IB8SM<9 6 EBEF46 CD98?B:9AAOI 8?S 
4A4?<;4 ><E?BF. 

4. #B8F69D8<FP BCOFAO@ CGFT@ >4K9EF69AAO= EBEF46 EB?SAB= ><E?BFO. 
5. #D98?B:<FP ECBEB5O CB?GK9A<S I?BD<84 @98< (II). %BEF46<FP  GD46A9A<S 
EBBF69FEF6GRM<I I<@<K9E><I D94>J<=. 

6. "HBD@<FP BFK9F. 
 

"15A?5G5==>ABL 70=OB8O (A@54AB20 >1CG5=8O): 
1. %5BDA<> @9FB8<K9E><I G>4;4A<= 8?S EFG89AFB6 CB 6OCB?A9A<R CD4>F<K9E><I ;4ASF<= 
<  ?45BD4FBDAOI D45BF CB GK95AB= 8<EJ<C?<A9 «)<@<S». 

2. &9FD48P 8?S CD4>F<K9E><I ;4ASF<= < ?45BD4FBDAOI D45BF 6 >?9F>G.  
3. $GK>4. 
4. #DBEFB= >4D4A84L. 
5. �<A9=>4. 
6. #DB5<D><, LF4F<6 8?S CDB5<DB>; D4EF6BDO: <B8<84 >4?<S, 5DB@<84 A4FD<S, I?BD<84 
A4FD<S, A<FD4F4 E9D95D4; <A8<>4FBDB6 3 ?4>@GE, H9AB?HF4?9<A4,  @9F<?BD4A:4; I?BD, 
@98P 

 

�@0B:85 B5>@5B8G5A:85 8 CG51=>-<5B>48G5A:85 <0B5@80;K 

?> B5<5 ?@0:B8G5A:>3> 70=OB8O 
�0;>35=K (BF 7D9K. halos - EB?P < genes - B5D4;GRM<=) - Q?9@9AFO 7?46AB= 

CB87DGCCO VII 7DGCCO C9D<B8<K9E>B= E<EF9@O: HFBD, I?BD, 5DB@, =B8, 4EF4F.  
1) "5M4S Q?9>FDBAA4S >BAH<7GD4J<S 6A9LA97B QA9D79F<K9E>B7B GDB6AS - nS

2
nP

5
. 

2)  % 6B;D4EF4A<9@ CBDS8>B6B7B AB@9D4 Q?9@9AFB6 G69?<K<64RFES D48<GEO 4FB@B6, 
G@9APL49FES Q?9>FDBBFD<J4F9?PABEFP, BE?45964RF A9@9F4??<K9E><9 E6B=EF64 
(G69?<K<64RFES @9F4??<K9E><9 E6B=EF64); 74?B79AO - E<?PAO9 B><E?<F9?<, 
B><E?<F9?PA4S ECBEB5ABEFP Q?9@9AFB6 G@9APL49FES E G69?<K9A<9@ 4FB@AB= @4EEO. 

3)   B?9>G?O 74?B79AB6 EBEFBSF <; 86GI 4FB@B6. 
4)  % G69?<K9A<9@ 4FB@AB= @4EEO B>D4E>4 EF4AB6<FES 5B?99 F9@AB=, 6B;D4EF4RF 
F9@C9D4FGDO C?46?9A<S < ><C9A<S, 4 F4>:9 C?BFABEFP. 

5)  %<?4 74?B79AB6B8BDB8AOI ><E?BF 6B;D4EF49F E G69?<K9A<9@ 4FB@AB= @4EEO. 
6)  �4?B79AO @B7GF B5D4;B6O64FP EB98<A9A<S 8DG7 E 8DG7B@ (A4CD<@9D, BrCl) 

 

�>?@>AK 4;O 70:@5?;5=8O B5>@5B8G5A:>3> <0B5@80;0 : ?@0:B8G5A:><C 70=OB8N: 
1. %BEF46PF9 HBD@G?O 6E9I ><E?BF, B5D4;B64AAOI 74?B79A4@<,  ;4C<L<F9 <I A4;64A<S. 
2. #BEF46PF9 ;A4> <, > <?< = 6@9EFB *: 
4) ;4DS8 S8D4: Cl * Br;  I  *  F;  Cl  *  P; 

5) K<E?B Q?9>FDBAAOI E?BT6: Cl * Br;  I  *  F;  Cl  *  P; 

6) K<E?B Q?9>FDBAB6 A4 6A9LA9@ GDB6A9: Cl * Br;  I  *  F;  Cl  *  P; 

7) D48<GE 4FB@4: Cl * Br;  I  *  F;  Cl  *  P; 

8) 6BEEF4AB6<F9?PAO9 E6B=EF64: Cl * Br;  I  *  F;  Cl  *  P; 

9) B><E?<F9?PAO9 E6B=EF64:  Cl * Br;  I  *  F;  Cl  *  P. 



3. �4=F9 I4D4>F9D<EF<>G EB?SAB= ><E?BFO:  
4) CB A4?<K<R ><E?BDB84 - &&&&&&&&&&&&&&&&& 

5) CB BEAB6ABEF< - &&&&&&&&&&&&&&&&&&&&.. 
6) CB D4EF6BD<@BEF< 6 6B89 - &&&&&&&&&&&&&&&&. 
7) CB EF9C9A< Q?9>FDB?<F<K9E>B= 8<EEBJ<4J<< - ................................  

     8) CB ?9FGK9EF< - &&&&&&&&&&&&&&&&&&&&&. 
     9) CB EF45<?PABEF< - &&&&&&&&&&&&&&&&&&&& 

 

�040=8O 4;O ?@0:B8G5A:>3> 70=OB8O: 
�040=85 №1. #DB69EF< >4K9EF69AAO9 D94>J<< A4 74?B79AO.  
�040=85 №2.  "CD989?<FP >4K9EF69AAO= EBEF46 EB?SAB= ><E?BFO. 
�040=85 №3.  #D98?B:<FP ECBEB5O CB?GK9A<S I?BD<84 @98< (II). %BEF46<FP 
EBBF69FEF6GRM<9 GD46A9A<S I<@<K9E><I D94>J<=.  
 

 �=AB@C:F8O ?> 2K?>;=5=8N ?@0:B8G5A:>3> 70=OB8O  
1. ";A4>B@PF9EP E CD46<?4@< CB F9IA<>9 59;BC4EABEF< CD< D45BF9 6 I<@<K9E>B= 
?45BD4FBD<< < D4EC<L<F9EP 6 :GDA4?9 CB &�. 

2. #BE@BFD<F9 6<89B 3 Q>EC9D<@9AF > BCOFG № 1: �4K9EF69AAO9 D94>J<< 74?B79A<8B6 - 
EB?9= 74?B79A6B8BDB8AOI ><E?BF HCl, HBr, HI. 

3. "?KB №1 �0G5AB25==K5 @50:F88 30;>35=84>2 - A>;59 30;>35=2>4>@>4=KE :8A;>B 
HCl, HBr, HI. 

- � FD< CDB5<D>< CD<?9=F9 CB 1-2@? D4EF6BDB6 I?BD<84 A4FD<S, 5DB@<84 A4FD<S < =B8<84 
>4?<S; 
- � >4:8GR CDB5<D>G 8B546PF9 A9E>B?P>B >4C9?P D4EF6BD4 A<FD4F4 E9D95D4; 
- �4CB?A<F9 F45?<JG № 1. 
4. #BE@BFD<F9 6<89B 3 Q>EC9D<@9AFO: «"5A4DG:9A<9 I?BD<8-<BAB6» < «�9=EF6<9 ><E?BF 
A4 <A8<>4FBDO»  > BCOFG № 2: "CD989?9A<9 >4K9EF69AAB7B EBEF464 EB?SAB= ><E?BFO. 

5. "?KB № 2 "?@545;5=85 :0G5AB25==>3> A>AB020 A>;O=>9 :8A;>BK 
- � FD< CDB5<D>< CD<?9=F9 CB 1-2 @? D4EF6BD4 EB?SAB= ><E?BFO; 
- � C9D6GR CDB5<D>G 8B546PF9 A9E>B?P>B >4C9?P ?4>@GE4; 6B 6FBDGR 3 @9F<?BD4A:4, 4 6 
FD9FPR CDB5<D>G 3 H9AB?HF4?9<A; 
- �4CB?A<F9 F45?<JG № 2. 
6. "CD989?<F9 A4?<K<9 I?BD<8-<BA4 6 D4EF6BD9 EB?SAB= ><E?BFO:  
3 � CDB5<D>G CD<?9=F9 1 -2 @? D4EF6BD4 EB?SAB= ><E?BFO; 
- �B546PF9 > D4EF6BDG EB?SAB= ><E?BFO D4EF6BD A<FD4F4 E9D95D4; 
- �4CB?A<F9 F45?<JG № 3. 
7.  #BE@BFD<F9 6<89B 3 Q>EC9D<@9AF «�;4<@B89=EF6<9 I?BD4 E @98PR» > BCOFG № 3 
#B?GK9A<9     
    I?BD<84 @98< (II). 
8. #D98?B:<F9 9MT 864 D4;?<KAOI ECBEB54 CB?GK9A<S I?BD<84 @98< (II). %BEF46PF9 
GD46A9A<S EBBF69FEF6GRM<I I<@<K9E><I D94>J<=. 

 

  5B>48:0 0=0;870 @57C;LB0B>2, ?>;CG5==KE 2 E>45 ?@0:B8G5A:>3> 70=OB8O  
1. �ECB?P;GS <AEFDG>J<R CB 6OCB?A9A<R CD4>F<K9E>B7B ;4ASF<S, CDB698<F9 BCOFO. 
2. %?98GRM<= BCOF E?98G9F A4K<A4FP FB?P>B CBE?9 CB?AB7B D4;5BD4 CD9698GM97B BCOF4. 

 

#>@O4>: 2K?>;=5=8O >BGPB0 ?> ?@0:B8G5A:><C 70=OB8N  
1. � F9FD48< 8?S CD4>F<K9E><I ;4ASF<= < ?45BD4FBDAOI D45BF A4C<L<F9 AB@9D, A4;64A<9 <   
     GK95AGR J9?P ;4ASF<S. 
2. "F69FPF9 A4 6BCDBEO 8?S ;4>D9C?9A<S F9BD9F<K9E>B7B @4F9D<4?4 > CD4>F<K9E>B@G 
;4ASF<R. 

3. �OCB?A<6 BCOFO № 1 < № 2 ;4C<L<F9 A45?R89A<S < 6OCB?A<F9 ;484A<S. 

http://files.school-collection.edu.ru/dlrstore/cabb0eeb-0751-b19b-e602-5c9acbec92b2/index.htm
http://files.school-collection.edu.ru/dlrstore/5ab6d802-ce19-403b-a5da-18c1d97d37c2/GCH_2Bb25_01Nd.avi
http://files.school-collection.edu.ru/dlrstore/273e6145-6cc8-fe8a-376e-9765c4e8a054/001.wmv
http://files.school-collection.edu.ru/dlrstore/273e6145-6cc8-fe8a-376e-9765c4e8a054/001.wmv
http://files.school-collection.edu.ru/dlrstore/4f5121da-edbe-2159-704a-7a1b0d424dbe/index.htm


4. �4C<L<F9 6O6B8 B CDB89?4AAB= D45BF9, BFD4;<F9, A4 E>B?P>B GEC9LAB �O ECD46<?<EP E    
     GK95AO@< ;484K4@< CD4>F<K9E>B7B ;4ASF<S < D94?<;B64AO ?< B5D4;B64F9?PAO9 
D9;G?PF4FO,   

     ;4S6?9AAO9 6B (�"% FD9FP97B CB>B?9A<S. 
 

 "1@075F >BGPB0 ?> ?@0:B8G5A:><C 70=OB8N  
#@0:B8G5A:>5 70=OB85 №8  «$9L9A<9 Q>EC9D<@9AF4?PAOI ;484K». 
'G51=0O F5;L: ;4>D9C<FP A46O>< EBEF46?9A<S  GD46A9A<= I<@<K9E><I D94>J<=. 

"B25BK =0 2>?@>AK 4;O 70:@5?;5=8O B5>@5B8G5A:>3> <0B5@80;0  
: ?@0:B8G5A:><C 70=OB8N  

1. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&. 

2. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&. 

3. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&. 

&45?<J4 № 1 
 

!0720=85 >?KB0 
+B> 45;0;8? +B> 

=01;N40;8? �K2>4K. 
%>AB02LB5 C@02=5=8O 

@50:F89 <564C 
25I5AB20<8 

�4K9EF69AAO9 D94>J<< 74?B79A<8B6 
EB?9= 74?B79A6B8BDB8AOI 
><E?BF HCl, HBr, HI. 

 NaCl + AgNO3² 

 NaBr + AgNO3² 

 KI+ AgNO3² 

 

&45?<J4 № 2 
!0720=85 8=48:0B>@0 *25B 8=48:0B>@0 

2 =59B@0;L=>9 A@545 
*25B 8=48:0B>@0  
2 :8A;>9 A@545 

?4>@GE   

@9F<?BD4A:   

H9AB?HF4?9<A   

 

&45?<J4 № 3 
!0720=85 >?KB0 +B> 45;0;8? +B> =01;N40;8? 

�K2>4K. 
%>AB02LB5 C@02=5=8O 

@50:F89 <564C 25I5AB20<8 

"CD989?9A<9 I?BD<8 - <BA4  HCl + AgNO3 ² 

 

�K2>4: �OCB?A<6 ;484A<S CD4>F<K9E>B7B ;4ASF<S S (E@. GK95AO9 ;484K< < 
B5D4;B64F9?PAO9 D9;G?PF4FO, ;4S6?9AAO9 6B (�"% FD9FP97B CB>B?9A<S). 
 

%?8A>: ;8B5@0BC@K 
�.� �D9@<A )<@<S . 10 >?4EE (54;B6O= GDB69AP) : �.�. �D9@<A, !.� �G;P@9A>B, �.�. 
&9D9A<A, �.�.�DB;8B6, �.�.�GA<A , GK95A<>  -  BE>64 : #DBE69M9A<9, 2021. - 204 E  

 

 

&5<0: «�;0AA8D8:0F8O =5>@30=8G5A:8E A>548=5=89 8 8E A2>9AB20». 
;01>@0B>@=>9 @01>BK №  «�708<>459AB285 <5B0;;>2 A :8A;>B0<8;  :8A;>B A 

>:A840<8, >A=>20=8O<8 8 A>;O<8». 
'G51=0O F5;L: BFD45BF4FP A46O>< EBEF46?9A<S  GD46A9A<= I<@<K9E><I D94>J<= 6 
@B?9>G?SDAB@ < <BAAB@ 6<84I.  
'G51=K5 7040G8:  
1. #B;A4>B@<FPES Q>EC9D<@9AF4?PAB E I<@<K9E><@< E6B=EF64@< @9F4??B6. 



2. �4>D9C<FP G@9A<S EBEF46?SFP GD46A9A<S D94>J<= 6 @B?9>G?SDAB@ < <BAAB@ 6<84I. 
"1@07>20B5;L=K5 @57C;LB0BK, 70O2;5==K5 2> (�"% B@5BL53> ?>:>;5=8O: 

%FG89AF 8B?:9A  
8<5BL ?@0:B8G5A:89 >?KB: EBEF46?9A<S  GD46A9A<= I<@<K9E><I D94>J<= 6 
@B?9>G?SDAB@ < <BAAB@ 6<84I; 
C<5BL: D45BF4FP 6 ?45BD4FBD<< E EB5?R89A<9@ CD46<? &�; 
7=0BL: I<@<K9E><9 E6B=EF64 @9F4??B6; 
2;045BL:  A46O>4@< Q>EC9D<@9AF4?PAB= D45BFO CD< D45BF9 6 >45<A9F9 I<@<<. 

 �040G8 ;01>@0B>@=>9 @01>BK: 

1. #B6FBD<FP F9BD9F<K9E><= @4F9D<4? CB F9@9 ?45BD4FBDAB= D45BFO. 
2. "F69F<FP A4 6BCDBEO 8?S ;4>D9C?9A<S F9BD9F<K9E>B7B @4F9D<4?4. 
3. #DB69EF<  Q>EC9D<@9AF, EB5?R84S CD46<?4 F9IA<>< 59;BC4EABEF<. 
4. "HBD@<FP BFK9F. 

"15A?5G5==>ABL 70=OB8O (A@54AB20 >1CG5=8O): 
1. %5BDA<> @9FB8<K9E><I G>4;4A<= 8?S EFG89AFB6 CB 6OCB?A9A<R CD4>F<K9E><I ;4ASF<= 
<  ?45BD4FBDAOI D45BF CB GK95AB= 8<EJ<C?<A9 «)<@<S». 

2. &9FD48P 8?S CD4>F<K9E><I ;4ASF<= < ?45BD4FBDAOI D45BF 6 >?9F>G.  
3. $GK>4. 
4. #DBEFB= >4D4A84L. 
5. �<A9=>4. 

6. $4EF6BDO: E9DAB= ><E?BFO, B5D4;JO @9F4??B6, E9D4, CDB5<D><,LF4F<6 

�@0B:85 B5>@5B8G5A:85 8 CG51=>-<5B>48G5A:85 <0B5@80;K 

                                                        ?> B5<5  ;01>@0B>@=>9 @01>BK 
              �;4<@B89=EF6<9 E CDBEFO@< 69M9EF64@< 

% ><E?BDB8B@ 5B?PL<AEF6B @9F4??B6 B5D4;G9F B>E<8O 3 4@HBF9DAO9 < BEAB6AO9: 
4Li + O2 = 2Li2O, 

4Al + 3O2 = 2Al2O3. 

Щ9?BKAO9 @9F4??O, ;4 <E>?RK9A<9@ ?<F<S, B5D4;GRF C9DB>E<8O: 
2Na + O2 = Na2O2 

% 74?B79A4@< @9F4??O B5D4;GRF EB?< 74?B79AB6B8BDB8AOI ><E?BF, A4CD<@9D, 
Cu + Cl2 = CuCl2. 

% 6B8BDB8B@ E4@O9 4>F<6AO9 @9F4??O B5D4;GRF <BAAO9 7<8D<8O 3 EB?9CB8B5AO9 
69M9EF64, 6 >BFBDOI 6B8BDB8 <@99F EF9C9AP B><E?9A<S -1. 

2Na + H2 = 2NaH. 

% E9DB= @9F4??O B5D4;GRF EG?PH<8O 3 EB?< E9DB6B8BDB8AB= ><E?BFO: 
Zn + S = ZnS 

% 4;BFB@ A9>BFBDO9 @9F4??O B5D4;GRF A<FD<8O, D94>J<S CD4>F<K9E>< 6E9784 CDBF9>49F 
CD< A47D964A<<: 
3Mg + N2 = Mg3N2. 

% G7?9DB8B@ B5D4;GRFES >4D5<8O: 
4Al + 3C = Al3C4. 

% HBEHBDB@ 3 HBEH<8O: 
3Ca + 2P = Ca3P2. 

 9F4??O @B7GF 6;4<@B89=EF6B64FP @9:8G EB5B=, B5D4;GS <AF9D@9F4??<K9E><9 
EB98<A9A<S: 
2Na + Sb = Na2Sb, 

3Cu + Au = Cu3Au. 

 9F4??O @B7GF D4EF6BDSFPES 8DG7 6 8DG79 CD< 6OEB>B= F9@C9D4FGD9 59; 6;4<@B89=EF6<S, 
B5D4;GS EC?46O. 
1. �;4<@B89=EF6<9 E ><E?BF4@< 

H2SO4 + Ca = CaSO4 + H2                                     2HCl + Ca = CaCl2 + H2  

 



�>?@>AK 4;O 70:@5?;5=8O B5>@5B8G5A:>3> <0B5@80;0 : ;01>@0B>@=>9 @01>B5 
1. �4><9 69M9EF64   A4;O64RF @9F4??4@<? 
2. �E9 ?< @9F4??O ECBEB5AO 6OF9EASFP 6B8BDB8 <; ><E?BF? 
3. % K9@ @B7GF 6;4<@B89=EF6B64FP @9F4??O? 
4. "F?<K4RFES ?< @9F4??O CB I<@<K9E>B= 4>F<6ABEF<?. 
 

�040=8O 4;O ;01>@0B>@=>9 @01>BK: 
�040=85 № 1. 1>EC9D<@9AF4?PAB <EE?98G=F9 E6B=EF64 @9F4??B6. 
�040=85 № 2. %BEF46PF9 EBBF69FEF6GRM<9 GD46A9A<S I<@<K9E><I D94>J<=.  
 

�=AB@C:F8O ?> 2K?>;=5=8N ;01>@0B>@=>9 @01>BK 

1. ";A4>B@PF9EP E CD46<?4@< CB F9IA<>9 59;BC4EABEF< CD< D45BF9 6 I<@<K9E>B= 
?45BD4FBD<< < D4EC<L<F9EP 6 :GDA4?9 CB &�. 

2. #DB6989A<9 I<@<K9E>B= D94>J<<: B><E?9A<9 @9F4??B6 
 

-�?S QFB7B 6A9EF< 6 C?4@S EC<DFB6>< BK<M9AAGR @98AGR CDB6B?B>G, CBE?9 K97B 
6<8AB, KFB A4 CDB6B?B>9 CBS6<?ES K9DAO= A4?9F. (2%u +O2 =2CuO ) 
B>E<8 @98< (K9DAB7B J69F4) 

    -�A9EF< 6 CDB5<D>G EFDG:>< :9?9;4 < CBDBLB> E9DO, 4>>GD4FAB 6EFDSIAGFP, A47D9FP 
CDB5<D>G. �<8AB, KFB B5D4;B64?4EP @4EE4 EG?PH<84 :9?9;4. 

-#DB69EF< I<@<K9E>GR D94>J<R @9:8G D4EF6BDB@ EB?SAB= ><E?BFO < F45?9F>4@< 
J<A>4.  
-!4?9=F9 6 H4DHBDB6GR F4D9?>G 8<EF<??<DB64AAB= 6B8O, BEFBDB:AB 6A9EF< C<AJ9FB@ 
BK<M9AAO= >GEBK9> A4FD<S. � D9;G?PF4F9 6<8AB 5GDAB9 6O89?9A<9 6B8BDB84, 4 CD< 
CB@BM< H9AB?HF4?9<A4 @B:AB B5A4DG:<FP B5D4;B64A<9 M9?BK<. 
-�A9EF< 6 CDB5<D>G >GEBK>< :9?9;4, 8B546<FP 10 % D4EF6BD EG?PH4F4 @98<. +9D9; 
A9>BFBDB9 6D9@S @B:AB ;4@9F<FP CBS6?9A<9 5GDB7B A4?9F4 A4 >GEBK>4I :9?9;4. 1FB 
7B6BD<F B FB@, KFB CDB<;BL?4 I<@<K9E>4S D94>J<S @9:8G @9F4??B@ < EB?PR 5B?99 
E?45B7B @9F4??4.    

                    74C<L<F9 A45?R849@O9 S6?9A<S. 
 

 5B>48:0 0=0;870 @57C;LB0B>2, ?>;CG5==KE 2 E>45 ;01>@0B>@=>9 @01>BK 
1. �ECB?P;GS <AEFDG>J<R CB 6OCB?A9A<R CD4>F<K9E>B7B ;4ASF<S, CDB698<F9 BCOFO. 
2. %?98GRM<= BCOF E?98G9F A4K<A4FP FB?P>B CBE?9 CB?AB7B D4;5BD4 CD98O8GM97B BCOF4. 

 

#>@O4>: 2K?>;=5=8O >BGPB0 ?> ;01>@0B>@=>9 @01>B5 
1. � F9FD48< 8?S CD4>F<K9E><I ;4ASF<= < ?45BD4FBDAOI D45BF A4C<L<F9 AB@9D, A4;64A<9 <   
     GK95AGR J9?P D45BFO. 
2. "F69FPF9 A4 6BCDBEO 8?S ;4>D9C?9A<S F9BD9F<K9E>B7B @4F9D<4?4 > ?45BD4FBDAB= 
D45BF9. 

3. �OCB?A<6 BCOFO, ;4C<L<F9 A45?R89A<S 6 F45?<JG < 6OCB?A<F9 ;484A<9. 
4. �4C<L<F9 6O6B8 B CDB89?4AAB= D45BF9, BFD4;<F9, A4 E>B?P>B GEC9LAB �O ECD46<?<EP E    
     GK95AO@< ;484K4@< ?45BD4FBDAB= D45BFO < D94?<;B64AO ?< B5D4;B64F9?PAO9 
D9;G?PF4FO, ;4S6?9AAO9 6B (�"% 

 

"1@075F >BGPB0 ?> ;01>@0B>@=>9 @01>B5 
�01>@0B>@=0O @01>B0 №  «E6B=EF64 @9F4??B6». 
'G51=0O F5;L:  BFD45BF4FP A46O>< EBEF46?9A<S  GD46A9A<= I<@<K9E><I D94>J<=.  

"B25BK =0 2>?@>AK 4;O 70:@5?;5=8O B5>@5B8G5A:>3> <0B5@80;0  
: ;01>@0B>@=>9 @01>B5 

1. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&. 



2. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&. 

3. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&. 

4. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&. 

5. &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
&.  
 

!0720=85 
>?KB0 

$8AC=>: 
B>3> GB> 
45;05B5 

!01;N45=8O 8 8E 
>1JOA=5=8O 

 

'@02=5=8O @50:F89 

 

. 

 

 

 

 

 

 

 

  

 

 

 

�K2>4: �OCB?A<6 ;484A<S ?45BD4FBDAB= D45BFO S (E@. GK95AO9 ;484K< < B5D4;B64F9?PAO9 
D9;G?PF4FO, ;4S6?9AAO9 6B (�"% FD9FP97B CB>B?9A<S). 
 

%?8A>: ;8B5@0BC@K 

�.� �D9@<A )<@<S . 10 >?4EE (54;B6O= GDB69AP) : �.�. �D9@<A, !.� �G;P@9A>B, �.�. 
&9D9A<A, �.�.�DB;8B6, �.�.�GA<A , GK95A<>  -  BE>64 : #DBE69M9A<9, 2021. - 204 E  

 

 

 
#@0:B8G5A:0O @01>B0 № !5<5B0;;K 8 8E A>548=5=8O 

 

* 5 ; L :  EB69DL9AEF6B64FP G@9A<S D9L4FP Q>EC9D<@9AF4?PAO9 ;484K<, BEGM9EF6?SFP 
CD96D4M9A<S, 4A4?<;<DB64FP D9;G?PF4FO BCOFB6. 

" 5 B D G 8 B 6 4 A < 9  <  D 9 4 > F < 6 O :  
1) 3 CDBAG@9DB64AAO9 CDB5<D>< E D4EF6BD4@< I?BD<84 A4FD<я, EG?PH4F4 A4FD<я, 

>4D5BA4F4 A4FD<я; 

2) K<EFO9 CDB5<D><, EC<DFB6>4, GA<69DE4?PAO= <A8<>4FBD, ;4:<@ CDB5<DBKAO= (<?< 
?45BD4FBDAO= LF4F<6), H4DHBDB64S K4L>4 8?S 6OC4D<64A<S; 

3) D94>F<6O: %uSO4(F6.), I<@. EF4>4A E 6B8B=, D-DO HCl (5%-AO=), NaOH, BaCl2, 
AgNO3, Na2SiO3; NH4Cl(>BAJ.).  

ТБ: 1) 4>>GD4FAB D45BF4FP E D94>F<64@< < CD<5BD4@<;  
 2) A9 E@9L<64FP D94>F<6O 59; EB7?4EB64A<я E ;484A<9@;  
 3) FGL<FP EC<DFB6>G, A4>DO64я >B?C4K>B@. 

) > 4  @ 0 1 > B K  

� 0 4 0 = 8 5  1. #DB69DPF9 E6BR 7BFB6ABEFP > 6OCB?A9A<R CD4>F<K9E>B= D45BFO 3 
6O59D<F9 < CB8K9D>A<F9 69DAO9 EG:89A<S: 

1) �E9 7<8DB>E<8O A9@9F4??B6 S6?SRFES ><E?BFAO@<. 
2) �4?B79AB6B8BDB8O 3 E<?PAO9 6BEEF4AB6<F9?<. 
3) #DBEFO9 69M9EF64 A9@9F4??O 3 E<?PAO9 6BEEF4AB6<F9?<. 
4) �E9 ><E?BFO 3 E<?PAO9 Q?9>FDB?<FO. 
5) %B?< E9DAB= ><E?BFO A4;O64RF >GCBDBE4@<. 
6) (9AB? 3 5B?99 E<?PA4S ><E?BF4, K9@ G7B?PA4S.    
� 0 4 0 = 8 5  2. �0G5AB25==>5 >?@545;5=85 0=8>=>2 :8A;>B=KE >AB0B:>2. 



"CD989?<F9 >4:8B9 <; FD9I 69M9EF6 (D4EF6BDO I?BD<84 A4FD<я, EG?PH4F4 A4FD<я, 
>4D5BA4F4 A4FD<я), A4IB8SM<IES 6 CDB5<D>4I 59; QF<>9FB>. �4CB?A<F9 F45?<JG, 
A4C<L<F9 EBBF69FEF6GRM<9 GD46A9A<S I<@<K9E><I D94>J<= (6 @B?9>G?SDAB@ < <BAAB@ 
6<89) < E89?4=F9 B5B5M9AAO= 6O6B8 (74 A?@46:>9 >5@4B8B9Aь : B45;8F9 «К4G9AB69==>9 
>?@989;9=89 8>=>6»). 

 9FB8 BCD989?9A<S 
№ CDB5<D><, D9;G?PF4F A45?R89A<S 

I II I 

$94>F<6 1:    

$94>F<6 2:    

(BD@G?4 69M9EF64    

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

�O 6 B 8 O .  +FB5O BCD989?<FP >4K9EF69AAO= EBEF46 4A<BA4, A9B5IB8<@B CDB69EF< 
D94>J<< A4 6O89?9A<9 <BAB6 6 6<89 __________________ 
____________. !4 <BA _____________ 3 ________________________,  

A4 <BA __________ 3 __________ (4A4?<;<DGRM<= >4F<BA). 
� 0 4 0 = 8 5  3. 1:A?5@8<5=B0;L=0O 7040G0. 
"COFAO@ CGF9@ CDB698<F9 E?98GRM99 CD96D4M9A<9: CuSO4 (F6.) ² CuCl2(F6.)  
�9=EF6G=F9 CB C?4AG: 
1) �4C<L<F9 GD46A9A<S CD98CB?4749@OI CD96D4M9A<= < B5EG8<F9 QFBF C?4A E EBE98B@ 

CB C4DF9. (ЕA;8 A><=9649B9Aь, >5@4B8B9Aь : CG8B9;N.) 
___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

2) "CD989?<F9 69M9EF64, A9B5IB8<@O9 8?S EBBF69FEF6GRM9=(-<I) D94>J<<(-=). 
___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

3) #DB698<F9 A9B5IB8<@O9 BCOFO < E89?4=F9 6O6B8, BF69F<6 A4 6BCDBE: «�4><@ 
@9FB8B@ @B:AB CB?GK<FP EB?P E<?PAB= ><E?BFO <; EB?< E<?PAB= ><E?BFO < >4> 6O89?<FP 
EB?P <; D4EF6BD4?». 
___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

� 0 4 0 = 8 5  4. #@>1;5<=K9 >?KB «#>;CG5=85 :@5<=852>9 :8A;>BK ?@8 
2708<>459AB288 42CE A>;59». 



1) � CDB5<D>G A4?9=F9 2 @? D-D4 Na2SiO3 < 8B546PF9 D-D NH4Cl. !47D9=F9 99. +FB 
A45?R849F9? 

2) %@BK<F9 GA<69DE4?PAO= <A8<>4FBD 6B8B= < CB8A9E<F9 97B > 7BD?OL>G CDB5<D><-

D94>FBD4. #BCDB5G=F9 B5NSEA<FP CDB<EIB8SM<9 <;@9A9A<S, BF69F<6 A4 E?98GRM<9 
6BCDBEO:  

4) �4> 7<8DB?<;GRFES QF< EB?< 6 D4EF6BD4I? 
___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

5) +FB 6?<S9F A4 I<@<K9E>B9 D46AB69E<9 6 D94>J<SI 7<8DB?<;4? 
___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

� 0 4 0 = 8 5  4�.  KA;5==K9 M:A?5@8<5=B. 
П>8C<49B9 8 >B69BьB9: 
� B8AG CDB5<D>G A4?<?< 1 @? HBEHBDAB= ><E?BFO, 4 6 8DG7GR 3 1 @? D4EF6BD4 

7<8DB>E<84 >4?PJ<S. �4F9@ 6 CDB5<D>G E HBEHBDAB= ><E?BFB= CB >4C?S@ 8B546?S?< 
7<8DB>E<8 >4?PJ<S, 4 6 CDB5<D>G E 7<8DB>E<8B@ >4?PJ<S 3 CB >4C?S@ D4EF6BD HBEHBDAB= 
><E?BFO. "F69FPF9 A4 6BCDBEO: «�;@9A<FES ?< "EG@@4" BF C9D9@9AO @9EF "E?4749@OI", FB 
9EFP 5G89F ?< D9;G?PF4F BCOFB6 B8<A4>B6O@? �E?< 84, FB CBK9@G?». #BSEA<F9 BF69F E 
CB@BMPR GD46A9A<= I<@<K9E><I D94>J<=. 
___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

#@0:B8G5A:0O @01>B0 №  
!� �&���/ � �) %"���!�!�/ 

З484=89 1. 1, 2, 5 



З484=89 2. 
$94>F<6O: 3 CDBAG@9DB64AAO9 CDB5<D>< E D4EF6BD4@< I?BD<84 A4FD<я (1), EG?PH4F4 

A4FD<я (2), >4D5BA4F4 A4FD<я (3); D4EF6BDO I?BD<84 54D<S, EB?SAB= ><E?BFO. 
%A4K4?4 <ECOFO649@ 6E9 D4EF6BDO E CB@BMPR D4EF6BD4 BaCl2. #DB5<D>4, 6 >BFBDB= 

A9F BE48>4, 3 I?BD<8 A4FD<S. 
�4?99 CB869D749@ 4A4?<;G E CB@BMPR D4EF6BD4 EB?SAB= ><E?BFO 869 BEF46L<9ES 

CDB5<D><. #DB5<D>4, 6 >BFBDB= 5G89F A45?R84FPES 6O89?9A<9 74;4, EB89D:<F >4D5BA4F 
54D<S. 

 9FB8 BCD989?9A<S 
№  CDB5<D><, D9;G?PF4F A45?R89A<S 

1 2 3 

$-D BaCl2 3 "E48B> 59?B7B J69F4 "E48B> 59?B7B J69F4 

$-D HCl 3 3 �E><C4A<9 

(BD@G?4 69M9EF64 NaCl Na2SO4 Na2CO3 

 

У@46=9=8O @94:F89: 
1) Na2SO4  + BaCl2 = BaSO4³ + 2NaCl               SO4

23
  + Ba

2+
 = BaSO4³  

    Na2CO3  + BaCl2 = Ba%O3³ + 2NaCl              %O3
23

  + Ba
2+

 = Ba%O3³ 
 

2) BaSO4 + HCl ≠ 

    Ba%O3 + 2HCl = BaCl2 + H2O + CO2±      
    Ba%O3 + 2H

+
 = Ba

2+
 + H2O + CO2± 

�O 6 B 8 :  KFB5O BCD989?<FP >4K9EF69AAO= EBEF46 4A<BA4, A9B5IB8<@B CDB69EF< 
D94>J<< A4 6O89?9A<9 <BAB6 6 6<89 BCD989?S9@B7B BE48>4 <?< 74;4. !4 <BA SO4

23
 

>4K9EF69AAO@ S6?S9FES <BA Ba2+
 , A4 <BA %O3

23
 3 <BA H+

.  

З484=89 3. 
1. %I9@4 CD96D4M9A<S:  
            D4EF6BD9A<9                                   BaCl2                          6OC4D<64A<9 
CuSO4 (F6.)       CuSO4(D4EF6BD.)     CuCl2(D4EF6BD.)    CuCl2(F6.) 
У@46=9=8O: 1) CuSO4 + BaCl2 = BaSO4³ + CuCl2 3 6 D4EF6BD9. 
                   2) CuCl2 6OC4D<649@ < CB?GK49@ >D<EF4??O EB?<. 
2. %I9@4 @B:9F 5OFP < 8DG7B=:  
     D4EF6BD9A<9                                  NaOH                        HCl                           

6OC4D<64A<9 
CuSO4 (F6.)     CuSO4(D4EF6BD.)    Cu(OH)2      CuCl2(D4EF6BD.)    CuCl2(F6.) 

У@46=9=8O: 1) CuSO4 + 2NaOH = Cu(OH)2 ³ + Na2SO4 

                   2) Cu(OH)2 + 2HCl = CuCl2 + 2H2O 

                   3) CuCl2 6OC4D<649@ < CB?GK49@ >D<EF4??O EB?<. 
З484=89 4. �B?GK9A<9 >D9@A<96B= ><E?BFO CD< 6;4<@B89=EF6<< 86GI EB?9=. 
#D< E?<64A<< D4EF6BDB6 E<?<>4F4 A4FD<S < I?BD<84 4@@BA<S A9B:<84AAO@ 

EF4AB6<FES CBS6?9A<9 6 D94>J<< EFG89A<EFB7B 59?B7B BE48>4 < ;4C4I4 4@@<4>4, F4> >4> @O 
;A49@, KFB 4@@<4> 6O89?S9FES FB?P>B CD< 6;4<@B89=EF6<< EB?9= 4@@BA<S EB M9?BK4@<, 4 
6 BCOF9 5O?4 <ECB?P;B64A4 EB?P. %<FG4J<S A9EBBF69FEF6<S D4;D9L49FES CGF9@ A4C<E4A<S 
GD46A9A<= 7<8DB?<;4 EB?< 4@@BA<S < E<?<>4F4. �OSEAS9FES, KFB G EB?9= 3 
CDBF<6BCB?B:AO= F<C 7<8DB?<;4. 

SiO3
23

 + 2H2O ´ H2 SiO3 + 2OH
3 

2NH4
+
 + 2OH

3
 ´ 2NH3 · H2O                                                     NH3± 

Na2SiO3 + 2H2O + 2NH4Cl = H2 SiO3³ +2NaCl + 2NH4OH   



                                                                                                   H2O 

�O 6 B 8 :  EB?<, 7<8DB?<;GRM<9ES CB D4;AB@G F<CG, @B7GF GE<?<64FP 7<8DB?<; 8DG7 
8DG74; GE<?9A<9 7<8DB?<;4 CDB<EIB8<F CD< E6S;O64A<< <BAB6 6 74;BB5D4;AO9 69M9EF64 
<?< 69M9EF64, 6OC484RM<9 6 BE48B>, 4 F4>:9 CD< A47D964A<< D4EF6BDB6.  

З484=89 4А. 
$9;G?PF4F E?<64A<S D4EF6BDB6 HBEHBDAB= ><E?BFO < 7<8DB>E<84 >4?PJ<S 5G89F 

D4;AO@, F4> >4> 6 C9D6B@ E?GK49 (CD< CBEF9C9AAB@ 8B546?9A<< 7<8DB>E<84 > ><E?BF9) 
<;5OFB> ><E?BFO CD<6B8<F > B5D4;B64A<R ><E?OI EB?9=, D4EF6BD<@OI 6 6B89: 

1) H3PO4 + Ca(OH)2 = Ca(H2PO4)2 + H2O (8<7<8DBHBEH4F >4?PJ<S) 
2) Ca(H2PO4)2 + Ca(OH)2 = CaHPO4 + H2O (7<8DBHBEH4F >4?PJ<S)  

< F. 8. 
"E48B> CBS6?S9FES A9 ED4;G. 
�E?< > 7<8DB>E<8G >4?PJ<S CBEF9C9AAB CD<?<64FP HBEHBDAGR ><E?BFG, FB 97B 

<;5OFB> ED4;G CD<6989F > B5D4;B64A<R BE48>4 BDFBHBEH4F4 >4?PJ<S 3 ED98A9= 
A9D4EF6BD<@B= EB?<:  
3Ca(OH)2 + 2H3PO4 = Ca3(PO4)2³ + 6H2O 

#D< 84?PA9=L9@ 8B546?9A<< ><E?BFO QF4 EB?P D4EF6BD<FES, CD96D4F<6L<EP 6 ><E?GR. 
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�OCB?A9A<9 D45BFO: 
� K9FOD9 CDBAG@9DB64AAO9 CDB5<D>< A4?<?< CB 3 @? D4EF6BD4 <B8<84 >4?<S 

D4;AB= F9@C9D4FGDO < >BAJ9AFD4J<<, EB7?4EAB CD<6989AAB= A<:9 F45?<J9. � >4:8GR <; 
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!45?R89A<S ;4A9E9@ 6 F45?<JG: 
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4) �4AO FD< CDB5<D><, A4CB?A9AAO9 5GDO@ NO2. �69 <; A<I ;4>DOFO CDB5>4@<, 4 

B8A4 4 CBDLA9@. "EF46<6 CDB5<D>G E CBDLA9@ >4> >BAFDB?PAGR, CB7DG;<F9 B8AG 
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