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1 OOEHOYHBIE CPEACTBA JJIAA TEKYIIETI'O KOHTPOJIA YCIIEBAEMOCTH

1.1 BOITPOCBHI 1 3AJIAHUS B TECTOBOU ®OPME
Tema 1 «BBegenune. OcCHOBHBIE XUMHYECKUE MOHATHSA U 32AKOHBD)

Bapuanm 1
1. Makcumanwvhoe ucno IKkeusaneHmos, komopoe cooepycum monexyna Caz(PO,)y, pasno
OrtBert: 1.6 2.3 3.2 4.1 5.4

2. Monspuas macca sxsusanrenma HySO4 (M = 98 2/monv) 6 peaxyuu NaOH + H,SO, —
NaHSO4 + H,0 pasna

OtBet: 1. 98 r/Mmo0J1b 3KB 2. 49 r/moab 3kB 3. 196 r/Mmoab 3xkB 4. 28,5 r/M0JIb KB
3. 06vém Imonv sxeusanenmos NoO (n.y.), obpasyiowezocs ¢ peaxyuu 4Pb + 10HNO; —
4Pb(NO3), + N,O + 5H,0, pasen

OtBert:1. 22,4 1 2.5,6 1 3.11,2 n 4.3,7n

4. Macca 3 monw sK6usanenmos ducenesa, oopazosannuvix 8 peaxyuu Fe;03 + 3CO = 2Fe + 3CO,
pasna

OTtBerT: 1.56r 2.112r 3.336r 4.28r

5. Ilpu eoccmanosnenuu oxcuoa siceneza maccou 0,52 xe noayuunu 20 MOab IKEUBANEHMOB
aceneza. Monapnas macca 3K6UBANIEHMOE OKCUOA JHcele3d pasHa
Otser: 1. 160 2.26 3.72 4.36

Bapuanm 2
1. @axmop sxeusarenmuocmu Caz(POy), pasen
OrtBer: 1.1/6 2.1/5 3.1/2 4.1/3
2. Monsipuas macca sxeusarenmos CaOHNOz (M = 119 2/mons) 6 peakyuu CaOHNO; +
NaOH = Ca(OH), + NaNOg3 pasna
OTBerT: 1.595r 2.2975r 3.119r 4.238r
3. MonsipHblil 00béM 2K6UBaNeHMO8 azoma (H.y.), obpazyrowezocs 6 peakyuu 4NHz + 30, —
2N, + 6H,0, pasen

OTtBer: 1.3,73 1 2.7,46 n 3.11,2 1 4.22.4 .
4.  moab sxeusanenmos azoma, oopazosannozo 6 peaxkyuu 4NH; + 30, —2 N, + 6H,0
3anumarom o6vém 44,8 1 (1.y.).
OTtBerT: 1.6 2. 0,6 3.2 4.3
5. Ilpu e3aumooeticmeuu 3,24 2. memanna c¢ consiHou xuciomou evidensiemcs 4,03 1 6o0opooa
(1. y.). DK6UBAIEHMHASL MACCA MEMANNA PABHA _ 2/MOJb.
OtBer: 1.325 2.23 3.27,5 4. 9.
Bapuanm 3
1. MakcumanvHoe KOIUYECMBO IKBUBALEHMOS, coOoepucaujeecsi 8 MOaAeKyie 8 OOMEeHHbIX
Peaxkyusix pagro 2.
OTtBer: 1. H,SO, 2. NaCl 3. FeCl; 4, HNO3;

2. Monsapuas macca sxsusarenmos Fe(OH)s (M = 107 2/monw) 6 peaxyuu Fe(OH); + 3HCI —
FeCls + 3H,0 pasna

OrBer: 1. 321 2.107 3.35,67 4.53,5

3. @axmop sxeusanenmnocmu HNO3z 6 peaxyuu 3Cu + 8HNO3z — 3Cu(NO3), + 2NO + 4H,0
paesen

OTBert: 1. 1/5 2. 1 3. 3 4.1/3

4. Macca 3 monw sxeusanenmos Fe(OH); ¢ peaxyuu Fe(OH)s; + 3HCI — FeCl; + 3H,0 pasna
Otper: 1.321r 2.215r 3.356r 4.107 r.

5. 492 cepnou kucromuvl npopeacuposanu ¢ 0,5 MOMb IKGUBALEHMAMU SUOPOKCUOA HAMPUSL.
Monsipnas macca sxsusanenmos (2/monv) H,SO4  u eé ghpaxmop sxsusanenmmocmu pasivi
OtBer: 1.98,f5=1/2 2.49,f3=1/2 3.49,f3=1 4. 98 r/moan, f3 =1



Bapuanm 4
1. Oounakosvie paxmopwvl HIKEUSAIEHMHOCMU 8 0OMEHHBIX NPOYECCax UMerom euecmaa -
OrtBer: 1. Na,COg3 u Fe(OH)3 2. FeCl; u NaCl 3. KOH u NaF 4, HNO;z n
Al(NO3);
2. Monspnas macca sksusarenma Caz(POy), 6 peakyuu Caz(POy), + HSO4 — 2CaHPO, +
CaSO, (M = 310 e/monv) pasua

OTBer: 1. 310 2.77,5 3. 155 4. 51,6.

3. B monexyre KMnOy 6 peakyuu 2KMnO,4 + 5K,S03 + 3H,SO,4 = 2MnSO,4 +6 K,SO4 + 3H,0
cooepaicumcsi OKBUBANECHMOE.

OTBer: 1.6 2.1 3.2 4.1/5 5.5

4. Macca 2 monw sxeusarenmos KMnOy (M = 158 e/monw) 6 peaxyuu 2KMnO,4 + 5K,SO5; +
3H,50,4 = 2MnS0O, + 6K,S0O,4 + 3H,0 cocmasisem 2.

OtBeT: 1.63,2 2.158 3.79 4, 15,8

5. Ilpu 63aumooeticmeuu co wénouvo 2 MOab dKEUBALEHMOE ANIOMUHUSL 0OPA3yemcs 8000p00
0b0vémom (H.y.) L

OrtBer: 1.224 2.11,2 3.3,7 4. 5,6

Bapuanm 5
1. Makcumanvnoe Konuuecmeo 3KeuBaienmos, cooepiicaueecs 6 moaekyne Hy;SiOz ¢ oomenHbix

peaxkyusx, pagHo .
OTtBerT: 1.1 2.2 3.0,1 4.1/2

2. Monsapuas macca sxeusanrenma CaO (M = 56 2/mons) 6 peaxyuu CaO + H,SO4 — CaSO4 +
H,0 pasna:

OtBer: 1. 56 2.112 3.28 4.11,2.

3. O6vém Imonw sxeusanenmos HyS (1.y.), yuacmeyroweeo 6 peaxyuu 2H,S + Oy — 2S + 2H,0,
pasex

OTtBerT: 1.224 1 2.11,2n 3.3,77 4.5,6 .

4. Macca 2 monv sxeusanenmos CaO, yuacmeyrowezo 6 peakyuu CaO + H,SO, — CaSO, +
H,0 pasna:

Otser: 1.56r 2.112r 3.28r 4.14r

5. /[na 6occmanosnenus 6 MOIb 9KEUBAIEHIMO8 MAP2AHYA mpedyemcs . 2. ANIOMUHU.
OrtBer: 1. 121,5 2.243 3.27 4.54

Bapuanm 6
1. Bewjecmeom, sxgusanenm komopoeo paser 1/3 monexynvl, a6isemcs

OTtBer: 1. NaCl 2. Fe(OH)3 3. leo 4, HzSiO3
2. O6vém Imonw sxsusanenmos CO, 6 peaxyuu 2NaOH + CO,; — Nap,CO3; + H,0 pasen
OTtBerT: 1.22,4 n 2.11,2 2 3.3, 7a 4.5,6 .

3. Monapuas macca sxeusanenma KMnOy (M = 158 2/monv), yuacmeyiowezo 6 peakyuu
2KMnO4 + NaNO; + 2KOH — 2K,;MnO,4 + NaNO; + H,0, pasna

OrtBer: 1. 39,5 2.79 3. 158 4.527.

4. 2 monv skeusarenmos H,S, yuacmeyroweeo 6 peaxyuu 2H,S + 30, — 250, + 2H,0,
3aHuMaem npu H.y. 00vém L.

OTtBerT: 1.224 2.11,2 3.3,7 4.5,6

5. Ilpu e3aumooeticmeuu 4,5 2 memania ¢ Kuciomou ewvideaunocs 5,6 1 6odopoda (H.).).
Mounsapuas macca sKk6U6aIEHMOG IMO20 MEMALA PAGHA 2/ MOJIb IKGUBATICHMOS.

OrtBer: 1.12 2.6 3.9 4.27

Bapuanm 7
1. @axmopaxeusanenma Al,O3 6 06mennbix npoyeccax pasen
Orser: 1.1/6 2.1/5 3.1/10 4.1
2. Monspuas macca sxeusanenmos Fe(OH),Cl (M = 125,5 2/monv), yuacmeyrowezo 6 peakyuu



Fe(OH),Cl + 2HCI = FeCl3z + 2H,0 pasna 2/MOJb.

OrtBer: 1. 125,5 2.41,8 3. 62,75 4. 251

3. Dreusanenmmuulii 06vém 2az0006pasnoco npooykma peaxyuu Fe;03 + 3CO = 2Fe + 3CO, npu
H.y. pageH J/MOJb.

OrtBert: 1.22,4 2.44,8 3.11,2 4.3

4. 5 monw sxsusanrenmos SO,, yuacmeyiowezo 6 peaxyuu SOz + Bry + 2H,0 = 2HBr + H,SOy,
npU H.y., 3aHUMAIOM 00bEéM L.

OtBer: 1.28 2.112 3.56 4.22,4

5. Ilpu e3aumooeiicmeuu FeClsc 0,2 monv sxeusanenmamu wénouu obpazyemcsi 2uopokcuo

xenesa (1) maccou e
OTtBerT: 1. 107 2.35,6 3.7,1 4,214
Bapuanm 8
1. @axmop sxeusarenmuocmu 6 0OMeHHbIX npoyeccax paser 1/6.
OtBer: 1. P,Og 2. Ca3(PO4)2 3. NaCl 4, NazPOy4

2. Monspnas macca sxeusanenmos Fe(OH),Cl (M = 125,5 2/mons), yuacmsyiowezo 6 peaxyuu
Fe(OH),Cl + NaOH = Fe(OH); + NaCl, pasna ___ 2/mone.

OrtBert: 1. 125,5 2.41,8 3.62,75 4. 251

3. Monspnuuii 06wém sxsusarenma NO, obpasyioweeocs 6 peaxyuu: Sb + HNOz — HSbO3 +
NO + H;0, pasen 1.

OtBer: 1.7,5 2.22.4 3.67,2 4.11,2

4. O6vém, paemviii 74,7 1, 3aHUMArOmM monv skeusanenmos NO, obpaszyroweeocs 6
pearxyuu: Sb + HNO3 — HSbO3; + NO + H,0

OTtBerT: 1. 1 MoJab KB 2. 22 M0JIb KB 3. 3,5 moab 3KkB 4. 10 M0oJIb KB
5. Ha oxucnenue 1,5 2 memanna nompebosanoce 0,6 2 kucnopooa. Monapuas macca
IKBUBANEHMA IMO20 MEMANNd PAGHA 2.
Otser: 1.40r 2.20r 3.30r 4. 15r
Bapuanm 9
1. @axmop skeusanenmuocmu Ca(OH), 6 obmennwvix npoyeccax pasen
OrtBert: 1. % 2.2 3. 173 4.4

2.Monspunas macca sxsusanenmos A(OH); (M=78 2/mons) , yuacmeyrowezo ¢ peaxyuu Al(OH)3
+ 2HCI = AIOHCI; + 2H,0, pasna )

OTtBer: 1. 78 2. 156 3.39 4.26

3. @axmop sksusanenmunocmu SOy, yuacmsyrwezo 6 peaxyuu: SO, + HNO3z + H,O = H,SO,4 +
NO, pagen .

OrtBer: 1. 1 2.2 3.% 4. 1/4

4. Macca 2 monv sxeusanenmos Al(OH)s, yuacmeyioweeo ¢ peaxyuu AI(OH); + 2HCI =
AIOHCI; + 2H,0, pasna 2.

Otser: 1.78 2.39 3.158 4.118.
5. Macca meou, nonyuennoii soccmanosnenus uz CuO13,5 e anromunus, pasna 2.
Otser: 1.48r 2.32r 3.96r 4.16r
Bapuanm 10
1. MaxcumanvHoe Koauyecmeo 3K8UBANEHMO8, codepicaujeecs 6 MOieKyle 8 OOMEHHbIX
peaxyusx pagHo 6.
OTtBer: 1. H,SO, 2. Fez(SO4)3 3. F9C|3 4, HN03

2.Macca 1 monv sxsusanenmoe CaOHNO3 (M=1192/monv) 6 peaxyuu CaOHNO3; + NaOH =
Ca(OH); + NaNO; pasna e

OtBer: 1.5957r 2.2975r 3.119r 4.238r

3. Dreusanrenmusiii 06vém SO, (H.y.), yuacmeyroueeo 6 peaxyuu SO, + Bry, + 2H,0 = 2HBr +
H,SOy, pasen 1.

OTtBert: 1.28 21 2.11,2 2 3.44,8 1 4.224 0

4. 2 monv sxeusanrenmos SO (n.y.), yuacmeyroweeo 6 peaxyuu SO, + Br, + 2H,O0 = 2HBr +
H,SO4, 3anumarom 06vém __ a.



OTtBert: 1.28 21 2.11,2 2 3.44,8 1 4.224 0
5. Ilpu e3aumooeticmseuu okcuoa sxwcenesa (11) ¢ CO, ob6vémom 22,4 n (n.y.), obpazosanoco
MOJIb SKEUBANEHMOB JHcee3d.

OTtBer: 1.4 2.3 3.2 4.1

Bapuanm 11
1. Dxsueanenm 8 0OMeHHbIX Npoyeccax 6ce20d paseH peanbHol yacmuye.
OTtBerT: 1. Cd(NOg)z 2. NaBr 3. les 4, PbC|2

2. ©@axmop skeusarenmrnocmu NaHCOs, yuacmsyrowezo 6 peaxyuu NaHCO; + NaOH =
Na,COs; + H,O pasen .

OTtser: 1. 1 2.2 3.12 4.1/3

3. Oxeusanenmuas macca SNCly (M=261 e/monv), yuacmsyowezo ¢ peaxyuu SnCly + 2TiCl; =
SnCl, + 2TiCly, pasna __ 2/mons.

OTtBeT: 1.10,44 2. 65,25 3.261 4.130,5

4. Macca 3 moaw sxsusarenmoe NaHCOs3 (M=842/monv), yuacmeyrowezo 6 peaxyuu NaHCO3; +
NaOH = Na,COs; + H,0, pasua 2.

OrtBert: 1.252 2.28 3.104 4. 84

5. Ilpu oxkucnenuu 17 e ammuara obpazyemcs asom (H.y.) 00vémom L.

OTtBer: 1.11,19 a1 2.22,4 0 3.11,2 n 4.3, 7n
Bapuanm 12

1. Beu;ecmeom, IKBUBAIEHNT KOmMopoco 6 0OMeHHbLX npoyeccax MAKCUMANbHO pAa6EH 1/3
MOJIEK)Y]IbL, A6JIAEeMmC Al

OrtBer: 1. NaCl 2. Fe(OH); 3. Li0 4. H,SiO3

2. 1 monvoxkeusanenmos CO,, yuacmsyioweeo 8 peakyuu Ca(OH), + CO, = CaCO3; + H,0, npu
H.Y. 3aHUMAIOM 00bEM paeuvlll .

OTtBerT: 1.224 1 2.567 3.11,2 a1 4.3,7 71

3.Monspnas macca sxeusanenma HySO4 (M=982/monvb) 6 peaxyuu HI + HaSOu) = Jo + HoS +
H,0 pasna  2/mone.

OTtBer: 1.24,5 2.12,25 3.49 4.98

4. Macca ___ monw sxeusanenmos HySOy , yuacmsyioweii 6 peaxyuu HJ + HySOuy = Jo +
H.S + H,0, pasua 98 2.

OTtBerT: 1.8 2.6 3.0,2 4.2

5. Ha peaxyuro 7 2 memanna nompebosanocs 4 2 cepuvl. /s peakyuu oOvin 83am .

OrtBert: 1. Fe 2. Al 3. Au 4. Na

Bapuanm 13
1. Monspnas macca sxsusanenmos CU(OH), pasna  2/monv sxeusanrenmos.
OrtBert: 1.9,8 2.49 3.196 4.4,9

2.@axmop sxsusarenmnocmu Fe(OH)s , yuacmeyroweeco 6 peaxyuu Fe(OH); + H,SO, =
Fe(OH)SO4 + 2H,0, pasen )

Ortger: 1.1 2.1/3 3.3 4.1/2

3. Dkeusanenmmuvie 06vémbl peazenmos (1.y.) 6 peaxyuu Cl, + 5F,— 2CIFs coomeemcmeenno
pasHol

Oteer: 1.11,21,11,2 2 2.2,24 1,11,2 3.11,2 1, 2,24 & 4.22,4 1,2,24 1

4.Macca 2 monv skseusarenmos Fe(OH); (M=1072/monv),6 peaxyuu Fe(OH); + H,SO, =
Fe(OH)SO,4 + 2H,0, pasna e

Orser: 1.214 2.214 3.53,5 4.107

5. Ilpu e3aumoodeticmsuu 2 monv sxsusaienmos meou 6 peakyuu Cu + 2H,SO,4 = CuSO, + SO,
+ 2H,0, svioenuncsa SO, obvémom (n.y.)  n.

OTtBer: 1.11.2 2. 2240 3.3,7a 4. 5,6 a.

Bapuanm 14
1.Makcumanvnoe uucno Keueaienmos, komopomy coomeemcmeyem monexyna Al(SOys); 6

00MeHHbIX npoueccax, pasHo .
OTBer: 1.1 2.2 3.3 4.6



2. Monspunaa macca skeusarenmos HzPO, (M=982/monv) 6 peaxyuu CaCOs; + H3PO, =
CaHPO4 + CO, + HO pasna e
OtBert: 1.9,8 2. 98 3.49 4.32,7
3.1 monv oxeusanenmos HyS (n.y.), yuacmeyrowezo 6 peaxyuu 2H,S + O, —2 S + 2H,0,
3aHUMAIOT 00BEM  II.

OTtBerT: 1.11,2 n 2. 224 1 3.3,7a 4. 5,6 1.
4.Macca 5 monw 3K8u6anenmos cepwvl, oopazosasutetics 8 peakyuu H;S + Oy — S + H,0, pasna
2.
OrtBer: 1. 16 2.80 3. 160 4.16
5. 2 memanna (M = 27,9 e/monw 3k8) esimecusem 0,7 1 6000pooa (H.).) U3 KUCIOM®bL.
OrtBert: 1.348r 2.174r 3.348r 4.1,74r
Bapuanm 15

1. Makcumanvnoe uucino IKeUeaIeHmMos, Komopomy coomeemcmeyem monexyia H,SO;z 6

00MEHHBIX NPOUECcax, pagHo .

OTtser: 1.1 2.2 3.3 4.6

2. Monsapuas macca sxsusanenmos Aly(SOq)s (M=3422/monv) 6 peaxyuu Al(SOy4); + 2KOH =
2AIOHSO,4 + K;SOypasna  2/monws.

Oteert: 1. 342 2.171 3.114 4.57

3. Oxeusanenmmuutit 06wém Cly,evi0enuswezocs ¢ peaxyuu 2KMnQO4 + 16HCI = 2MnCl;, + 5Cl,
+ 2KCI + 8H,0, pasen J/MOJIb DKE.

OrtBer: 1. 44,8 2.1,12 3.22,4 4,112

4. 5 monw 9Keusaienmos xaopa (1.y.), oopazosasuuecs ¢ peakyuu 2KMnQO4 + 16HCI = 2MnCl,
+ 5Cl, + 2KCI + 8H,0, 3anumaiom o6vém 1.

OTtBerT: 1.112 2.28 3.224 4.56

5. Ilpu oxucnenuu 2,24 1H,S (1.y.) obpazosanacsy cepa maccoti __ T.

OrtBer: 1.3,2 2.1,6 3.32 4.16

Tema 3 «XuMHYeCKasA KHHETHKA, KATAJIN3)»

Bapuanm 1
1. IIpu nosviuenuu memnepamypwi Ha 3 0°C CKOpOCMb peakyuu 803pacmém 6 pas (y=3).
OtBerbr: 1.3 2.9 3.27 4.1/9

2. Ha cxopocmo peaxyuu H; + Cl, = 2HCIl ne saussem:  a/ konyenmpayuu peacupyrowiux
gewecms; 6/ memnepamypa, 6/ epanuua pazoena mexcoy dazamu

OtBerbl: 1.B 2.0,B 3.0 4. a
3. Kunemuueckoe ypaenenue 0}1}1 peaxyuu: Zn g + 2H01)—ZN(OH) 215 + Hogry - 5mo
OtBeT: 1.V=k: CZn CHZO 2.V=k- CZn CHZO 3.v=k CHZO 4.V =
k-Cuz0
4. Ilpu yeenuuenuu oaenenus 6 2 paza ckopocmsv peakyuu Ny + O = 2NO,)
OtBeTtnI: 1. Bo3pacTér B 4 pa3a; 3. Bo3pacTéT B 2 pa3a;
2. yMeHbIINTCHA B 2 pa3a; 4. ymeHbIINTCH B 4 pa3a.

5. Cxopocmo peaxyuu A + B = AB npu xonyenmpayusx eewpecmé A u B pasnvix 0,05 u 0,01
momv/1 cocmasuna 510 ymonw/wmun. Koncmanma cxopocmu pasna

OTBeTHI: 1.0,1 2.10° 3.1 4.2510°

Bapuanm 2
1. Ilpu ymenvwenuu memnepamypor na 20° C cxopocms peakyuu YMEeHbWUMCS 6 pa3
(y=2,2).
OtrBern:  1.2,2 2 4,84 3.0,5 4.1,1
2.Ha ckopocmo oboux peaxyuii - Ny + Oz) = 2NOy); u FeOp, + Hapy = Fepy + HaOp) —
enusgiom Gaxkmopwl: a/ KOHYEHMpAayuu peasupyrouiux eeulecms; 06/ memnepamypa; 6/

2panuya pazoena mexcoy azamu; 2/ Kamaiuzamopol.
OtBernl: 1. a,0,B,T 2.a,0,B 3.0,B,1r 4. a,0,r




3. Kunemuueckoe ypasuenue ona peakyuu: Tip) + 2Cl— TiClyq) - 5mo
Oreer: 1.V =k-Cry-C?ci2 2.V=kCriCcz  3.V=k-Ccn 4.V=k-C’cn
4. Ilpu ymenvuwenuu oasnenus 6 3 paza ckopocmo peaxyuu COp) + Cpyy = 2COy,)

OtBernl: 1. Bo3pacTéT B 4 pasa; 3. Bo3pacTéT B 2 pa3a;

2. yMEeHbUINTCHA B 2 pa3a; 4. ymeHbmINTCA B 4 pa3a.
5. Crxopocmwb peakyuu A + 2B = ABy npu konyemnmpayusix rkaxcoozo usz peazenmos 0,4 monwv/n
pasHa monw/we. Konemanma cxopocmu — 2107 1/(nonv'c)
OTBeTbI: 1.0,1 2.12810" 3. 3,210* 4. 25107

Bapuanm 3
1. Ilpu naepesarnuu peaxyuonnoi cucmemovt om 30 0o 70° C CKOpOCmb peakyuu (y=2).
OtBeTbI: 1. Bo3pacTér B 16 pa3a; 3. Bo3pacTéT B 8 pasa;
2. ymenbmuTcs B 16 paza; 4. yMeHbIINTCS HA 8.

2. 3akomu, xapaxmepusyrowui — 3A8UCUMOCMb CKOPOCMU peakyuu om KOHYeHmpayuu
peazupyrouwux eeuecms - ( cdhopmynupyiime ezo).
OtBeTbI: 1. 3aK0H COXpaHeHHUsI MACChI BEelIeCTB; 3. 32aK0H 00BEMHBIX OTHOIIEHMIA;

2. 3aKOH JIeCTBYIONIUX MACC; 4. 3aK0H ABOrajgpo

3. Kunemuueckoe ypasnenue peaxyuu easuguxayuu yens: Cip + HyOqr— CO + H. - amo
OtBeT: 1.V= kCCCHzo 2.V = kCC2C2H20 3.V= kCH20 4.V = kC2H20
4. Ilpu ymeHvuleHUU KOHYESHMPAYUU Kaxico020 U3 peazupyrowux eeujecms 8 3 paza CKopocmby
peaxyuu 2NOg,) + O, = 2NO;, .
OtBerbI: 1. Bo3pacTér B 27 pa3za; 3. Bo3pacTér B 9 pasa;

2. yMeHbIINTCHA B 9 pa3a; 4. ymenbmMTCs B 27 pasa.
5. Paccuumaiime cxopocms peakyuu A + 2B = AB) eciu konyewmpayus eewecmea A
cocmasnsiem 0,3 monv/n, konyenmpayus eewecmea B — 0,2 monv/1, a KoHcmanma ckopocmu —
2103 a/(monv'c)
Orserbi: 1. 0,1 2.3210%  3.1,2810™ 4.2,410°

4

1. Peaxyuonuyro cucmemy oxnaounu co 100 oo 70° C,, npu 3MOM CKOPOCHb PeaKyuu
(y=2).
OTtBeTbI: 1. Bo3pacTér B 2 pa3a; 3. Bo3pacTéTr Ha 2 ;

2. ymeHpmInTCA B 8 pa3a; 4. ymeHbmInTCA B 4 pa3a.
2. Cropocmb MONbKO 2emepo2eHHbIX peakyull 3aeucum om a/ om niowaou noeepxHocmu
Mexncoy pazamu; 6/ om memnepamypvl, 6/ om Konyenmpauuu, 2/ om npoyeccos ougdysuu.
Ykascume cnocobel nogvluienus ckopocmu 2emepo2eHHbIX peakyui.
OtBernl: 1. a,0,B,T 2.0,B 3.0,B,1r 4. a,r
3. Kunemuueckoe ypasuenue onsa peakyuu: AlrO3rp) + 3H>0—> Alrp) + 3H2O 1) - 2mo
Ot1BeT: 1.V= k’CA1203°C3H2 2.V= k'CA]203’CH2 3.V= k'C3H2 4.V = k‘C]-n
4. Ilpu ysenuuenuu KOHYeHMpayuu Kaxircoo20 U3z peazupyroumux eeuecmes cKOpocms peakyuu 6 2
paza Ca + Cl, = CaCl,
OTtBeTbI: 1. eo3pacmém 6 4 paza; 3. eo3pacmém @ 2 paza;

2. ymenvwmumeces 6 2 pasa; 4. ymenvwumeces ¢ 4 pasa.
5. Uepez nexomopoe epems nocne nHauwana peaxyuu 3A + B = 2E xonyemmpayuu eewjecme
cocmasunu: [A] = 0,03 monv/n, [B] = 0,01 monv/n, [E] = 0,008 monv/n. Kaxogvl ucxoownwvie
Konyenmpayuu eewjecms A u B?
OtBeThI: 1. 0,042 u 0,14 2.0,038 u 0,018 3. 0,054 u 0,018 4. 0,034 u
0,014

Bapuanm 5
1. Ilpu nosviuenuu memnepamypust Ha 1 °C CKOpocmb peaxkyuu 603pocia 6 2 pasa. Bo ckonvko
pas yeeauyunacy CKOpoCcms peakyuu npu NOGLIUEHUU MeMnepamypbl Ha 20° C?
OTBeThI: 1.2 2.3 3.4 4.5
2. [lannas gpopmyna sensemcs mamemamuieckum 8blpadiceHuem v = k' C3(A)C"(B)
OTBeThI: 1. 3aKkoHa AeHCTBYIOIHUX MACC; 3. npaBuia Bant-T'opda;



2. 3aK0HA YJKBHBAJICHTOB; 4. ypaBHeHHs1 AppeHHYyca
3. Kunemuuecxoe ypasnenue ons peaxyuu. TiOzqp) + 2Hrq)— Tirp) + 2H20 - 5mo
OtBer:1. V= k'CTioz'CZHZ 2.V= k'CTiOZ'CHZ 3.V= k‘CH2 4.V = k'Csz
4. Ilpu ygenuuenuu xKoHyenmpayuu pea2eHmos 6 2 paza ckopocme peakyuu 24 + B = AB
6o3pocna 6 2 pasa. Yuumwigas azcpecammoe cocmosiHue eewecme A u B, cocmasbme
KUHemuyeckoe ypasHeHue.
OTBeThI: 1. v=kC(A)C(B) 2.v=kC(B) 3.v=kC*A) 4.v=kC*A)C(B)
5. Onpeodenume cpeourwro ckopocmov peaxyuu (moav/(nc)) 24 + B = C, ecau uepez 10 c eé
npomexanust om Smons sewecmea A ocmanoco 4 mons. O6vém cucmemvl pagen 3 .
OtBeThI: 1. 0,1 2.0,02 3.04 4.0,08

Bapuanm 6

1. Cropocmv peaxyuu e6o3pacmaem 6 81 paz npu noeviuieHuu memnepamypol HA
2paoycog(y=3).

OTtBerhI: 1.20 2.10 3.40 4.27
2.0 = vrg'yAmo - Mamemamuieckoe GulpadiceHue
OTBeThI: 1. 3akoHa 1eHCTBYIOIIUX MACC; 3. npaBuia Bant-T'odda;

2. 3aKOHA IKBHBAJIEHTOB; 4. ypaBHeHHs1 AppeHuyca
v v v 3. Vkaosicume kunemuueckoe ypagnerue 01 peakyuu: a4 +

———  bB +dD — eE, ucnonwv3ys npusedennvie oannvie 0
N o o epaghuueckou 3a8UCUMOCU CKOPOCIU OM KOHYEHMPayuu

Kaxco020 peazenma 6 0moeibHOCmiL.
Oteetsi: 1. V=KCACg’Cp 2.V =KCaCg’ 3.V =KCa’Cg 4.V =KCaCp

4. Ilpu ysenuuenuu xoumyewmpayuu peaceHmog 6 2 pasza ckopocmuv peakyuu 24 + B = AB
6o3pocna 6 4 pasa. Yuumvieas acpecammoe cocmosinue eewecmse A u B, cocmasvme
KUHemuyeckoe ypasHeHue.
OTBeTHI: 1. v=KkC(A)C(B) 2.v=kC(B) 3.v=kC*A) 4. v=kC*A)C(B)
5. Ucxoonasa xkonyenmpayus eewgecmea A, yuacmeyiowezo 6 peaxyuu 44 + B = C, pasua 5
monwv/n. Yepes nexomopoe epems obpazosanocs 1 monv/n eewecmea C. Cronvko eeuecmea A
0CmManocy K 5momy epemeHu?
OTBeThI: 1. 0,1 moan/a 2. 4 MoJb/a 3. 0,4 Mmoab/n 4. 1 moan/a

Bapuanm 7
1. Ckopocmbv peaxyuu ymeHvwunacb 6 16 pas npu NOHUNCEHUU meMnepamypvl HA
epaoycog(y=2).
OTtBeTbI: 1.20 2.10 3.40 4.27
2. 3asucumocms ckopocmu peakyuu om memnepamypsi Onpeoensemcs .
OTBeThI: 1. 3aK0H coxpaHeHHs] MAacChl BENIECTB; 3. ypaBHenue MeHaeseeBa-
Kuajinepona;

2. 3aKO0H JAelCTBYIOIIUX MaCC; 4. npaBuio Baur-T'odda.
3.Cocmasvme kunemuueckoe ypasrenue peaxyuu: aA + bB +dD — eE, ucnonv3ys npusedenHvie
OanHble 0 2paguuecKoll 3a8UCUMOCMU CKOPOCMU OMm
KOHYEHMpAayuu Kaxcoo2o peazeHma 6 0moeibHOCHU:
Oteerbl: 1.V =kCaCg’Cp 2.V = kCaCg?

» b 3.V =kCs’Cp 4.V =KCaCp
4. Ilpu ysenuuenuu xomyenmpayuu peaceHmosg 6 2 paza ckopocmuv peakyuu 24 + B = AB
6o3pocna 6 8 pasa. Yuumwieas acpecammoe cocmosiHue eewecme A u B, cocmasbme
KUHemuyeckoe ypasHeHue.
OTBeTHI: 1. v=kC(A)C(B) 2.v=kC(B) 3.v=kC*A) 4.v=kC*A)C(B)
5. Cpeonsas ckopocmv peaxyuu pasna 0,05 monv/(n'c). Kaxoea ucxoonas koumyenmpayus
sewecmed, NO KOMOpomy ONpedensanach CKopocms, eciu uepes 20 ¢ npomexkanus peaxyuu
ocmanoceb 3 Monb/1 5mo2o seuiecmea?
OTBeThI: 1. 0,1 moan/a 2. 4 MoJab/a 3. 0,4 Mmoab/n1 4.1 moan/a

Bapuanm 8

ur T




1. Ilpu nosvuwenuu memnepamyper na 30° C  cxopocmw peaxyuu eospocia 6 27 pas.
Temnepamypnvlii ko3 puyuenm pagen .
OtBernl:  1.10 2.3 3.1,7 4.2
2. DHepaus akmueayuu — 35mo dHep2usl,
OtBernl: 1. HeoOXoaUMAs 1JIS MOCTYNATEILHOTO IBUKEHUSI YACTHIL;

2. HeoOXoaMMas ISt 00PA30BAHUA AKTUBHPOBAHHOI0 KOMILJIEKCA;

3. BBIIEJAOIIASCS WM MOTJIONIAIIASCH B X0/1€ PeaKIun;

4. HeoOXxoaMMAs ISl MOCTYNATEIbHOIO IBHKEHHUS YaCTHII.
3. Kunemuueckoe ypasnenue 0na peakyuu: Siirp) + 2H0 )= SiOxrp) + 2H o) - 9mo
Oteer: 1.V=kCsCmo’ 2.V=kCs:Cmo 3.V=kCmo’ 4.V=kCsiCmo
4. Ecnu xonyenmpayuio eewecmea A yseauuums 6 06a pasd, a KoHyeHmpayuio eewecmea B
VMeHbUWUmMb 8 08a pasa, ckopocms peakyuu A + 2B = AB»
OtBeTbI: 1. Bo3pacTér B 4 pa3a; 3. Bo3pacTéT B 2 pa3a;

2. yMeHbIINTCS B 2 pa3a; 4. ymenbmuTcs B 4 pa3sa.

5. Kak uzmenumcs xonyenmpayus eewecmea B, eciu cpeonss ckopocms peakyuu A + B = C,
onpeodenénuas no sewecmsy A cocmasuna 0,1 monv/(n'c). Peaxyus npomexaem 15c.
OtBerbl: 1. yMenbmmTest Ha 0,1 Mosb/o1 3. ymenbmuTcs Ha 1,5 MoJb/J1

2. ypeqnunrest Ha 0,1 mosib/on 4. ygeanuntcest Ha 1 MoJIB/a1

Bapuanm 9

1. Ilpu nonudcenuu memnepamypvl Ha 40° C cKkopocmy  peakyuu eospocia 6 16 pas.
Temnepamypnviii koaghpuyuenm pagen .

OTBeThI: 1.2 2. 4 3.16 4.1,2
2.Kamanuz — smo .
OtBernbI: 1. mpouecc, NpoTeKalMM B NIPUCYTCTBHM KATAJIM3ATOPA;

2. 01HO U3 HA3BAaHUI KATAJIM3ATOPA;
3. mpouecc, NPOTEeKAIINIA ¢ BbleJIeHueM YHEPTUHU;
4. mpouecc, NPOTEKAIIUI TOJIbKO MPH MOBBILIEHHOI TeMIepaType.
3. Kunemuuecxoe ypasnenue ons peaxyuu.: 241 rp) + 3H>20 1 —> Al2O3¢rp) + 6H o) - 5mo
OtBer: 1. V= k'CAlz'CH203 2.V= k'CA|°CH20 3.V= k'CH203 4.V = k‘C]-[20
4. Ilpu ymeHvueHuu KOHYeHmpayuu peazupyrouux eewjecms 6 2 pasza ckopocms peakyuu A +
3B = AB3 ymenvwunace 6 2 paza. Yuumwvleas acpecamuoe cocmosiHue eeujecmeé A u B,
cocmaegvme KuHemuieckoe ypaeHeHue.
Oteers:  1.v=kC(A)C(B) 2.v=kC3}B) 3.v=KkC(A) 4. v=kC(A)C}B)
5. Cxkopocms peaxyuu 24 + 3B = E npu kxonyenmpayusix [A] = 0,03 monv/n, [B] = 0,01 monv/n

paena . Koncmanma ckopocmu — 0,4.
OTBeTHI: 1.0,110*  2.2,710" 3.1,28'10* 4.3,210™%°
Bapuanm 10
1. Ilpu yeenuuenuu memnepamypvl Ha ___ 2padycos, CKOpoCmv peakyuu ygeruuueaemcs 6 32
pa3za. Temnepamypuoiii koagppuyuenm pagen 2.
OtBeThI: 1.20 2.30 3.40 4.50

W s

2. U3menenue, KaKou GeIUYUHbL PACCMAMPUBAEMCSL 8 NOHsAMUe «CKOpocmb peakyuuy? [aiime

onpeoeienue CKopocmu peaKyuu.

OtBernl: 1. moTHocTH; 2. CWJIbIl TOKa; 3. 00béMa; 4. KOJIMYeCTBA BellleCTBA.

. 3.Cocmasbme Kunemuueckoe ypaeHeHue  pPeaxyull:

/ ad + bB + dD <> eE ucnonv3ys npusedenHvlie
OaHuble 0 2papuuecKkoll 3a6UCUMOCU CKOPOCMU OM

“a ‘e . KOHYenmpayuu Kaxrcoo2o peazenma.

Orteersi: 1.V =KkCACg’Cp 2.V = KCaCg® 3.V =KkCaCs 4.V =

kCaCp

4. Ilpu ymenvuienuu KonyeHmpayuu peazupyomux eewecme 6 2 paza ckopocmo peakyuu A +

3B = AB3; ymenvwunaco 6 8 pasa. Yuumwieas acpecamnoe cocmosinue eewjecms A u B,

coCmasbme KUHEMmu4ecKoe ypasHeHue.



Oteerni:  1.v=kC(A)C(B) 22v=kC¥B) 3.v=kC(A) 4.v=kC(A)C}B)

5. Meoicoy sewgecmeamu A u B npomexaem peaxyusn: A + 2B — D. Hauanvhsie KonyeHmpayuu.

CL = 0,03 moaw/n, C5° = 0,05 monw/n. Konemanma ckopocmu pasna 0,4. Kaxosa 6yoem

CKOpocmb peakyuu, ko20a Konyenmpayus eeujecmsa A ymenvuumes va 0,02 moav/n?

Otger: 1.V=310° 2.V=410° 3.V=410" 4.V=1,6-10"7
Bapuanm 11

1. Ilpu 20° C peaxyus npomexaem 3a 2 MuH. 3a CKOIbKO 8pemeHu Oyoem npomexamsv ma dice

peaxyus npu 1 0° C? T emMnepamypHwiil KO3 @uyuenm paseu 2.

OTtBeTbI: 1. 60 Mmun 2. 240 mun 3. 20muH 4.100 mun
2. NOKA3bl8aem - 80 CKOJILKO pa3 YEeIUUUBaemcs. CKOpoCms peaxkyuu npu yeeiuyeHuu
memnepamypul Ha 1 0°.
OTBeThI: 1. DHeprusi aKTUBAIUM; 3. KOHCTAHTA CKOPOCTH
peakuuu;

2. TeMnepaTypHbIii KO3 PUUUEHT; 4. CKOpPOCTH peaKkuum.

3. Kunemuueckoe ypasnenue ons peakyuu: 2NO ) + Oz = 2NOx ) - smo

Otger: 1. V=k:Cno'Coz 2.V =k Cno*Coz 3. V=k'Co, 4.V =k Cno?’

4. Ilpu ymenvbuienuu KOHYeHmpayuu peasupyrouux eewecmes ¢ 2 paza ckopocms peaxyuu A +

3B = AB  ymenvwunacoe 6 16 paza. Yuumwvieas acpecamnoe cocmosaunue eewecms A u B,

cocmasbme KUHemuieckoe ypasHeHue.

OtBers: 1.v=kC(A)C(B) 2.v=kC3B) 3.v=kC(A) 4. v=kC(A)C*B)

5. Meorcoy eewgecmseamu A u B npomexaem peaxyus: A + 2B — D. Hauanvhvie konyenmpayuu:

CL = 0,03 mow/n, Cs° = 0,05 monw/n. Konwemanma ckopocmu  pasna 0,4. Kakosa 6yoem

CcKOpocmb peaxkyuu, ko20a KoHyeHmpayus eeuecmea A ymenvuwumes na 0,01 monv/n?

Oteer: 1.V=3-10" 2.V=210" 3.V=210° 4.V=12-10"°
Bapuanm 12

1. Ilpu 3 0°C peakyusi npomexaem 3a 4 mun. Ilpu 40° C ma oce peakyus. 6yoem npomekams 3d

___muH. Temnepamypuwiiti koa¢hpuyuenm pasen 2.

OTBeThI: 1.0,8 2.1 3.8 4.2

2. Koncmanma ckopocmu  a/ nokasvleéaem 80 CKOIbKO pA3 UBMEHAEMCcs CKOPOCHb peakyuuu

npu_usmenenuu_memnepamypol_na 10°: 6/ pasna ckopocmu_peaxuyuu npu_KOHUEHMPAYUAX

peazupyrowux _eeulecms, pasuvlx 1 Moav/u; 6/ 3aeucum _om_memnepamypovl_U_npupoosl
geuecms, HO He 3A6UCUM_OM _KOHUEHMPAYUL, 2/ xapakmepuszyemcs HAalu4yuem 2paHulybl
pazoena mexcoy dazamu.

OTBeThI: 1. a,0,B,r 2.0,B 3.ar 4. 2,0

3. Kunemuueckoe ypasuenue ona peaxyuu: 2N>Osqy = 2N2040) + Oz - 9mo
OtBer: 1. V=k-C N2052 2.V=k-2C N205 3.V=k-C N205 4.V=k-C N2042C()2
4. Kax usmenumcsa ckopocmv peaxyuu 2NO) + Oy, = 2NO,p), eciu 0bvém peakyuonnozo
cocyoa ymenbuumo 6 3 paza (Koauuecmeo 4acmuy He MeHsaemcs,)?
OtBeTtnI: 1. Bo3pacrtér B 9 paza; 3. Bo3pacTéT B 27 pasa;

2. yMeHbIINTCS B 27 pa3a; 4. ymeHbINTCA B 9 pa3a.
5.Hauanvnwie konyeumpayuu CO u H0 6 peaxyuu CO + H,O = CO, + Hj pasnul 0,2 monw/n u
0,4 monv/n. Botuucaume ux konyenmpayuu (Moav/1), koeoa npopeacupogano 40% 6oowi.
OtBersi:  1.0,04 u 0,16 2.024u1024 3.024u0,16 4.0,04 u 0,24

Bapuanm 13

1. Jlse peaxyuu npomexarom ¢ 00UHAKOBOL CKOPOCMbIO NPU 50° C (v1 = v2). 11=3, y2= 2,5. IIpu
70° C v/ v2 pasno .
OtBeThI: 1.2,5/3 2.3/2,5 3. 6,25/9 4. 9/6,25
2. Ha ckopocmyo peaxyuu 2NO(,) + Oy.) = 2NO,) erusem: a/ konyenmpayuu peacupyroujux
sewecms; 6/ memnepamypa; 6/ epanuya paszoena mexcoy asamu
OtBerni: 1. a,0,B 2.0,B 3.a,0 4. a
3. Kunemuueckoe ypasuenue ona peakyuu CaO;)+CO,r) = CaCOs) - smo
OTBer: 1.V=k-C CaO 2.V=k-C CaCO3 3.Vv=k-C CcO2 4.V=k-C CaOCCOZ




4. Ilpu noeviwenuu oagnenus 6 cucmeme 8 3 paza ckopocmuv peaxyuu: 2A,+ B+ H.— 2E,

OtBer: 1. YBeanuurcs B 54 paza. 2. YBeauuurcs B 81 pa3s. 3. YBequunrcs B 27
pas.

4. YBeaunuurcs B 9 pas.
5. Hauanvnvle konyenmpayuu ucxoouwvix sewecms 6 peaxyuu 2A + B = 2C pasuwt [A] = 0,3
monv/n, [B] = 0,5 moav/n. Koncmauma cxopocmu pasua 0,8. Onpedenume HawaibHyio CKOPOCMb
peakyuu u ckopocms peaxyuu, koeoa konyeumpayusi CO ymenvwunace va 0,1 monw/n.

Bapuanm 14

1.. Jlee peaxyuu npomexaiom ¢ 00OUHAKOBOU CKOPOCMbIO NPU 50°C (v1 = 02). 1=3, 2= 2,5. Ilpu
30°C 01/ v2 pasno .
OtBeThI: 1.2,5/3 2.3/2,5 3.6,25/9 4.9/6,25
2. Heticmeue 20M02eHHbIX KAMAIU3amopos 00bACHAEMC A a) U3MEeHeHUueM MexXanusma peakyuu;
0)vMeHblUleHUeM dHepeUuy aKmueauuu, 8) yeeiuyeHuem SHepeul akmusayuu; 2) adcopoyueti
peazenmos.
OtBerbi: 1.2a,0,B 2.0,B 3.a,0 4. a,r
3. Kunemuueckoe ypasnenue ons peakyuu 2SO3) =250, +O,r) - 9mo
OtBer: 1.V =k-C 5032 2.V= k'2C303 3.v= k'Cso3 4 V=kC 3022C02
4. Ilpu ysenuuenuu 06véma cucmemul 8 3 paza ckopocms peakyuu: 2A,+Bye+ [.— 2F,
VMEHbWUMC 6 pas.
Otser: 1. B 54 paza 2.B27pa3 3.8 81 pa3 4.8 9 pa3
5. Hauanvnvie konyenmpayuu ucxoouwix 6 peakyuu COr) + 2Hyq) = CH30H ) pasuer [CO] =
0,03 monv/n, [Hy] = 0,05 monv/n. Koncmauma cxopocmu pasna 0,5. Onpedenume HAUANbHYIO
CKOpoCmb peakyuu u ckopocmev peaxyuu, koeoa konyemmpayusi CO ymenvwunace na 0,01
MOJIb/.

Bapuanm 15

1. Ilpu 20° C 6 cucmeme 2A + B — JI obwvemom 2 1, 3a 10 mun. obpasosanoce 5 monei
sewecmea J{. Ilpu 50°C C kaxoil damnas peakyus Oydem npomekamv cO CKOPOCMbIO
MO/ MUH, eciu eé memnepamypHulil Koagguyuenm pagen 2.
Oreer: 1. 0,252° 2. 0,52° 3.0,252° 4. 052
2. [lasnenue ne uzmensem ckopocmo peakyuu Ne .
OtBernI: 1. 2N205(r) = 2N204(F) + Oz(r) 3. CaCO3(K): CaO(K)+C02(r)

2. 2803(r) :2802(1") +Oz(r) 4. ZAI(TB) + 3H20(r)—) A1203(TB) + 6H2(r)
3. Kunemuueckoe ypasuenue onsa peakyuu 2SO ;) +O,) = 2503 - smo
Oteer: 1.V =Kk C502Co2 2.V =K2Cs02Co2  3.V=KCsos 4.V=k'C 50, °Con
4. Ilpu nouudicenuu oasnenuss 8 cucmeme 6 2 pasza ckopocme peaxyuu 2A,+2B,,+ [.— 3E.
VMEHbUWUMCS 8 pas.
OtBer: 1.B8pa3. 2.B32paza. 3.B2pa3sa. 4. B 4 pa3za.
5. UYepes nexomopoe epems nocie navanra peakyuu 5A + 2 B = 2E + J[ konyenmpayuu eewyecms
cocmasunu: [A] = 0,2 monv/n, [B] = 0,1 monv/n, [E] = 0,4 monv/n. Kakogvl ucxooHvie
KoHyenmpayuu eewecms A u B?

Tema 4 «Xumudeckoe u ¢pa3oBoe paBHOBeCHS»

Bapuanm 1
1. Ilpu noeviuenuu memnepamypwl Ha 3 0°C CKOpOCMb peakyuu 8603pacmém é____ pasz (y=3).
OtBerbi: 1.3 2.9 3.27 4.1/9

2. Ha cxopocmo peaxyuu Hy + Cly = 2HCIl  ne eamusem:  a/ konyenmpayuu peacupyrougux
sewecms, b/ memnepamypa; 6/ epanuya paszoena mexcoy dazamu

OtBernl: 1.B 2.0,B 3.0 4. a

3. Kunemuueckoe ypasnenue onsa peaxyuu.: ZNp) + 2H20 1 —ZN(OH)218) + Hory - 5mo

OrBer: 1.V =k-CzyCrz0° 2.V =Kk CzCrzo 3.V =k Cyz0° 4.V =




k-Ch20
4. Ilpu yeenuuenuu oasnenus 6 2 pasa ckopocms peaxkyuu Ny + O, = 2NO )
OtBeTbI: 1. Bo3pacTér B 4 pa3a; 3. BO3pacTéT B 2 pa3a;
2. yMeHbIINTCS B 2 pa3a; 4. ymeHbmIuTCS B 4 paza.
5. Ckopocmwv peakyuu A + B = AB npu xonyenmpayusx eewecme A u B pasnvix 0,05 u 0,01
monw/n cocmasuna 510 yonv/nmun. Koncmanma CKOpOCMuU pasHa
OTBeThI: 1.0,1 2.10° 3.1 4.2510°
Bapuanm 2
1. /lagnenue okasvieaem oOUHAK08oe GluUAHUE HA CIEOVIOUWUE NPOYECChL:

A. 4HC|@+O;(Q:2H20@+C|M b. 2507 + Oy <> 2503 B.C+ CO, < 2C0O
I FeO + CO < Fe + COs.
OTBeThI: 1.A,B 2.5,B 3.B, T 4. A, b.
2.Koncmanma paenosecus peaxyuu HyS )y <> Hoqry + Sig) - amo
sl H ] _[H,][s] _ [HS]
OTBeThI: 1. [H,] 2. [HS] 3. [H.5] 4. [H,][s]

3.Hatioume coomeemcmeue medxncoy GHeWHUM GAUAHUEM U CMeujeHueM pPABHO8ecUs peakyuu
250, + 0,,)=2S03(,), AH< 0: 1. nosvlwenue oagnenus 2. nosvluieHue memnepamypbl
A. cmewaemces 6 cmopony npamou peakyuu,  b. cmewaemcsa 6 cmopony obpamnou peakyuu,
B. ne snusem.
OtBerni: 1.1A,2b 2.1b, 2A 3.1B, 2A 4. 1A, 2B
4.Pasnosecue peaxyuu CaCO3z < CaO + CO,, AH> 0 cmewaemcs énpaso npu  A. nosviuienue
memnepamypsl, b. noeviuwenue dasnenus; B. kamanuzamopul; 1. ymenvuwienue Konyenmpayuu
COs,.
OTBeThI: 1.A,B 2.5,B 3.AT 4. A, b.
5. B momenm pasnosecus peaxyuu CO + Cly, <> COCI cocmas pasnosecnoii cmecu cnedyrowui:
142 CO, 35,52 Cly, 49,5 2COCl,. O6wém cucmemor 1 1. Koncmanma pasnosecusi pasna .
OTBeTbI: 1. 2 2.0,5 3.5 4. 0,1
Bapuanm 3
1.Hatioume coomseemcmaue. Pasnosecue cosucaemcs...
| — npu manom snavenuu K¢ A) 6 cmopony obpammoii peakyuu.
Il — npu nosviwenuu memnepamypol b) 6 cmopony npsamou peakyuu
B) 6 cmopony snoomepmuueckou peakyuu.
I') 6 cmopony sx30mepmuieckol peaxyuu

OtBerni: 1. I-A, II-B 2.1-b, 1I-B 3.1-A, II-T 4. 1-B, II-T
2. Buipascenuem koncmanmut pasnogecus peakyuu NO; ) <> 2NOy,) + O, () s619emea
__[no ] _[noF [o,] o INoT
OtBerbl: 1. [NOJ-[0,] 2. = INO,J 3.~ [Nof[o,] 4,
_[Nol[o, ]
K =
© [NO,]

3. HClyy  pacmeopsiemcs 6 600e ¢ evioenenuem meniomul. I[Ipu nosviuenuu memnepamypbl

OtBerbl:  1.pacTBOPHUMOCTH NOHMAKACTCH; 2. pacCTBOPUMOCTH NOBBIIIACTCS;

3. pacTBOPUMOCTb HE U3MEHSAETCS
4. Hatioume coomeemcmeue mencoy GHeUHUM GIUAHUEM U CMeWeHUeM PABHOBECUsl PeaKyuul
250;) + 0,=2S03.), AH< 0: 1. nosvluenue 0agienus 2. CHU3UMb MemMnepamypy
A. cmewaemces 6 cmopoHny npamou peakyuu, b. cmewaemcsa 6 cmopony odpamuou peakyuu;
B. ne gnusem.
Oteerni: 1. 1A,2b 2.1B, 2A 3.1A,2A 4.1A, 2B
5. TemnepamypHvle KO3(huyuenmol nNPAMOU U 0OPAMHOU PeaKyuii COOmMEenmcmeeHHO pasHl 2,2
u 3. B xakyrno cmopony cmecmumcs pasHosecue npoyecca npu nogvliueHuu memnepamypsl Ha
20° C u onpedenums




V1IPSIMOFT/ VOBPATHOW-

OtBerni: 1. Bpaso, 4,84/9 2. Bupaso, 9/4,84 3. BJeBo, 9/4,84 4. BaeBo, 4,84/9
Bapuanm 4

1. Bseoenue kamanuzamopa 8 pagHo8ecHyio cucmemy  A) uzmensem mexanusm peakyuu _b)

NpUBOOUM K _CMEWECHUIO DABHOBECUs. B) nosviuwaem mennosou s3¢pghexm peaxyuu; I)

yCcKopsienm HACMYNIeHUe XUMUYECKO20 PABHOBECUSL.

OtBernl: 1. A, b 2b5,B 3. B,T' 4. A, T

Kc — [H20]

2. [H 2] - MO 8bIPANCEHUe KOHCMAHMbL PABHO8eCcUs peakyuu No .

OTBeTHI: 1. 3FE(K) + 4H20(“) > F83O4(K) + 4H2(r) 2. COz(r) + Hz(r) — CO(r) + HzO(“)
3. Hz(r) + CUO(K) > CU(K) + Hzo(n) 4, 3H2(r) + F6203(K) <> ZFE(K) +

3H,O)

3. Hatioume coomseemcmeue mexncoy HeuHUM GIUAHUEM U CMeWeHUeM PABHOBECUsl PeaKyul
He) + do=2HJ), AH> 0. 1. nosvluenue oagnenus 2. nonudicenue memnepamypbol

A. cmewaemes 6 cmopony npamou peakyuu; b, cuewaemcesa 6 cmoporny obpamuoi peaxyuu,
B. He snusem.

OtBernl: 1.1A,2B 2. 1B, 2A 3.1B,2b 4. 1A, 2B

4. Pasnosecue npoyecca H, + Cly <> 2HCI, AH = - 184,6 xlloc cmewaemes énpaso, eciu
OTBeTbI: 1. yBeIHYUTH KOHIEHTPAIMH WMCXOAHBIX BeleCTB 2. NOBBICHTH
TeMIepaTypy

3. 106aBUTH KaTaJIU3aTOP 4. NOBBICHTH JaBJICHUE.

5. Onpeoenume pasHo8ecHy0 KOHYUEHMpayuo KUCIopooa, yyacmeyrouie2o 6 peaxyuu 2H, + O,
— 2H,0, eciu e2o ucxoouas kowyenmpayusi pasua 12monv/1, 6 pasHogechas Konyenmpayust
napos 600wt 10 monwv/x.
OTtBeTbI: 1.7 2.6 3.2 4. 5.

Bapuanm 5
1. Hpunyuny Jle-lllamenve omeeuarom 3asnénenusn: A) Eciu na pagnosechyro cucmemy oKa3aHo
sHewHee go30elicmeue, Mo _pasHogecue cO8U2Aemcs 8 CHOPOHY Oclabllenus  3mo2o

8030eliCmeusl. b) Ilosviwenue memnepamypol cosuzaem pasHosecue 8 CHOPOHY
ondomepmuyueckou peaxyuu.  B) Ilosviuenue oasnenus cosucaem pasHOBecUe 6 CHOPOHY
peaxyuy, NPOMmeKanulel ¢ YMeHbUIeHUEM YUCIA MOSEU Peasupyroumux 8eulecms.
OTBeThI: 1.A,5,B 2A,b 3. AB 4. b,B

Rc — []{20]3
2. [H2]3 - 91O 8bIPAdNCEHUE KOHCMAHMbL PABHO8ECUsl peaKyuu No

OTBeThI: 1. 3Fe(K) + 4H20(“) > F93O4(K) + 4H2(r) 2. COz(r) + Hz(r) > CO(F) + Hzo(n)
3. Hz(r) + CUO(K) — CU(K) + HZO(H) 4, 3H2(r) + F6203(R) — ZFG(R) +

3H>O)

3. Hatioume coomgeemcmeue mexncoy HeuHUM 8IUSHUEM U CMeWeHUeM PABHOBeCUsl PeaKyul

Hoe) + Jo=2HJ), AH> 0: 1. ysenuuenue xonyenmpayuu H, 2. nosviuenue memnepamypbi

A. cmewaemces 8 cmopoHy npamou peaxkyuu, b, cuewaemcs 6 cmopony obpamuou peaxyuu,

B. ne snusiem.

Oterni: 1.1B,2b 2.1A,2A 3.1B, 2b 4.1A,2B

4. Kaxumu cnocobamu MOodCHO yeauyums 8blxo0 600ano2o napa 6 peakyuu CO, + Hy < CO +

H>0, AH® = 41,3 xllonc:  A. yseruuums Oasnenue, b. ymenwvwums dasnenue B. ysenuuumo

KOHYeHmpayuio 6000p0oa, 1. ymenbuums KOHYeHmMpayu YeaeKucio2o 2asd.

OTBeThI: 1.A,B 2.5,B 3.B,T 4. A, b.

5. Pasnosecrnas konyenmpayus okcuoa azoma (11) é peaxyuu Ny + O, <> 2NO pasna 4 monw/n, a

UCXOOHAsI KOHYeHmpayus Kuciopooa cocmasisiem 5 moav/i. Pasnosecnas xonyenmpayusi O

pasta ___.OTBeTHI: 1.1 moab/a 2.2 moab/a 3. 3 moab/a 4.4 moJb/iu.

Bapuanm 6




1. Usmenenue Oasnenus He Guusem HA COCMOAHUE PABHOBECUS 8 CNYUASX A) B npoyecce
yYacmeyom moabKo meepovie u cuokue sewecmea. b) Ilpoyecc npomexaem 6e3 uzmeHnenus
06wéma.  B) Tennosou schchexm npoyecca paser nyio.

OT1BeTHI: 1.A,b,B 2b5,B 3. A,B 4. A, b
_[m,]
¢ 4
2. [#.0] OMO BbIPAdICEHIE KOHCMANMbL PAGHOGecUs peakyuu Ne .
OTBeThI: 1. 3Fe(.¢) + 4H20(“) > Fe304(K) + 4H2(r) 2. COz(r) + Hz(r) > CO(F) + HzO(“)
3. Hz(r) + CUO(K) > CU(K) + Hzo(“) 4, 3H2(r) + F6203(K) > ZFE(K) +
3H,04

3. Haiioume coomseemcmaue mexncoy GHeUHUM GIUSHUEM U CMeleHUeM PABHOBECUsl PeaKyuu
Hoe) + Jo=2HJ ), AH> 0: 1. _nonuowcenue oasnenus 2. nonudicenue konyenmpayuu HJ

A. cmewaemcest 8 cmopony npsamou peakyuu, b. cmewaemcs 6 cmopory oopamuou peakyuu;
B. ne snusem.

OtBerni: 1.1A,2b 2.1b, 2A 3.1B, 2A 4. 1A, 2B

4. Yeenuuumo 6vixo0 cepuvl 6 peaxyuu HSq) <> Hoqy + Sirp), AH® = 20,6 ko moodicHo nymém

Omeemot: 1.P1, [H2]t 2.T1,[S]] 3.[H2S1T, T] 4. [H2S]T, [H2]l.
5. Pasnosecue peaxyuu H, + Cly & 2HCIl ycmanosunace npu creoyowux xonyenmpayusix:
sooopooa — 0,25 monv/n, xaopa — 0,05 monv/n, xanoposooopoda — 0,9monv/n. Hcxoowwvie
KOHYEHMpayuu Xaiopa u 6000po0a pasHvl COOMBEENCNEEHHO .
OTBeThI: 1. 0,7 u 0,5; 2.05u0,7 3.095u1,15 4.1,15u0,95.

Bapuanm 7
1. Beedenue kamanuzamopa 6 pagHoGecHyto cucmemy _A) npusooum K cMeujeHuro pagHosecusl;
b) npusooum k cuusicenuro swepeuu akmusayuu peakyuu, B) noswviuwaem mennosou 3¢hghexm
peaxyuu, 1) ycKopsiem HacCmynieHue XuMu4ecko20 pasHo6ecus.

OTBeThI: 1.A,b 2b,B 3. B,I' 4.6, T
_[H,0][cO]
2. [H 2]' [COZ] - 9O BbIpAdICeHUE KOHCMAHMbL PABHOBeCUs peakyuu Ne .

OT1BeTHI: 1. 3Fe(K) + 4H20(") > F83O4(K) + 4H2(r) 2. COz(r) + Hz(r) > CO(F) + Hzo(n)

3. Hz(r) + CUO(K) > CU(K) + HzO(n) 4, 3H2(r) + Fe203(K) — ZFG(R) +
3H,0(
3. Hauoume coomeemcmeue Me.?fcay BHEWHUM B030€lCmEUemM U U3MeHeHUueM COCMOSHUS
pasnosecus cucmemvl COyry + Hyry <> COqry + HO ), AH® = 41,3 k]Toc:

A. yeeruuums konyenmpayuio CO-, | emewaemces enpaso;

b. yeenuuumos memnepamypy, Il cvewaemes eneso;

B. ysenuuumo oasnenue. I ne snusem.

OTBeTDI: 1.LALBILBIII 2AIILBILBI CAILBILBII4.ALBIL BIII

4. YVeenuuumo evixoo HJ 6 peaxyuu Hy,) + Jo0=2HJ.) —Q mooicno nymém A) noeviwenus
memnepamypwl, b) veeruuenus [Hy];  B) ymenvuwienus [J].
OTBeThI: 1.Ab 2.AB 3.b.B 4. A.b.B
5. B cucmeme 2NO + O, <> 2NO; pasnosecue ycmanounoco npu KOHYEHMPAYUsx: OKCUO
azoma (\V) — 0,24 moav/n, kuciopoo —1,6 moav/n, okcuo azoma (1) — 0,06 monv/n. Koncmanma
pasHosecusi paeHa .
OtBerbI: 1.1, 2.2,5 3.10 4.25

Bapuanm 8
1. Kakoe 3as6nenue o pagnogecuu ne 6epHo?
OtBerbi: 1. CkopocTh NpsAMON peakuu paBHa ckopocTu odpatHoii. 2. IloBblmeHue
TeMIIEPaTypbl CABUIaeT pPaBHOBeCHEe B CTOPOHY JHI0TEPMHUYECKOI peaKkuHu. 3.
IloBbIlIeHNEe AaBJIEHWsI CABUIaeT pPaBHOBeCHEe B CTOPOHY peakIWu, NMPUBOAAIIEH K
YMEHbIICHHI0 YHCJIAa MOJEeH KOMIIOHEHTOB. 4. U3meHeHne cBOOOIHOH 3JHeEpPruu




npoiuecca paBHO HYJIIO.
2. Kax evipasxcaemcs Kc 6 peaxyuu FesOyrp + 4COqy<»3Feqs + 4COnAH = -14,9
Kl[ic/monn?

[Fes04]-[COJ* [Fe]*-[CO2]* [CO]* [CO,]*
OtBerbl: 1. Kc=——m— 2.Kc= 3. Kc=——4Kc=—

[Fe]*-[CO]" [Fes04]-[CO]* [CO,]* [C

3. Haiioume coomeemcmeue mexcoy GHeUHUM GIUSHUEM U CMeWeHUeM PABHOBECUsl PeaKyuu
2CO) + O2)=2C0Os.), AH< 0: 1. _nonuowcenue dasnenus 2. nonudicenue konyenmpayuu CO,
A. cmewaemces 6 cmopony npamou peakyuu, b. cuewaemcs 6 cmopory oOpamuou peakyui;
B. He snusem.
OtBern: 1.1A,2B 2.1B, 2A 3.1B, 2A 4. 1A, 2B
4. Kaxue 8030eticmeusi cmeuaion sbluenpuée0eHHoe pasHo8ecue 6 CMopoHy NPpSmMoll peakyuu?

A) Honuowcenue dasneHus. b) Honuxcenue xkonyenmpauuu okcuoa yenepooa (Il). B)
Tonuocenue memnepamypor 1), Honuxcenue xkonuenmpayuu okcuoa yauepooa (1V).
OtrBernl: 1. A, B 25,B 3. A,B 4.B, T

5. Buiuucnume pasnosechyio xonyenmpayuto kuciopooa 8 peaxyuu 2NO + Oz > 2NO,, eciu
ucxoomnvie konyeumpayuu okcuoa azoma (1) u kucropooa coomsemcmeenno pasuot 0,06 u 0,1
Mo/, a pasnosecHas konyenmpayus okcuoa azoma (11) pasuna 0,04monv/n:

OtBernl:  1.0,01 moas/an  2.0,02 moan/a 3. 0,04 moas/n 4. 0,09 mojib/J1.

Bapuanm 9
1. Kakue 3asaenenusi o pasnogecuu eepuvi: A) Cxopocmuv npsamou peaxuyuu pasHa cKOpocmu
00pamuoll. b)  llosvluenue memnepamypuvl cogueaem pasHosecue 6 CHIOPOHY
9HOOMEPMU4eCcKOU peaxyuu. B) llosvluienue oasnenus cogucaem pasHogecue 8 CmopoHy
peaxkyuuu, npusoosauleli K YMeHbUleHUuo Yucia moael komnonenmos. 1) H3zmenenue c60600HOU
anepeuu _npouyecca pasho nyno. OTBEThI: 1.A,b,B, I 2A,b, T 3.A,B, T
4.5,B
2. Kaxk evipasicaemcs Kc 6 peaxyuu  TiOzrp + 2Cqp<¢> 2COqy + Tifrp)? AH = 691,1
K/[oic/monw
-[COI*[Ti] 1 [TiO]-[C*
OrBersl: 1. Kc=——— 2. K¢ = [COJ? 3. Kc=—— 4Kc=
[TiO5]-[C)° [cOJ? [Til[C
3. Haiioume coomseemcmeue mexcoy GHeUHUM GIUAHUEM U CMeWeHUeM PABHO8eCUsl PeaKyuu
2CO) + O2)=2C0O;.), AH< 0: 1. nosviuenue oaenenus 2. noHudiceHue memnepamypbol
A. cmewaemces 6 cmopoHny npamou peakyuu; b. cmewaemcs 6 cmopony obpamnou peakyuu,
B. ne snusiem.
OtBernl: 1.1A,2A 2.1b,2b 3.1B,2A 4. 1A, 2B
4. Kakue 6030elicmsusi cmewarom svlulenpusedeHHoe pasHogecue 8 CopoHy npsamot peakyuu?
A) Tlonudicenue oasneHus. b) Veenuuenue xonuuecmea yenepooa B) Ilosviwenue
memnepamypbl
OtBernli: 1. A,Bb,B 2A,b 3.A,B 4.5,B
5. Buviuucnume kowcmawmy pasnogecusi peakyuu Hopy + Jypy <2 Hp, eciu ucxoownwvie
konyenmpayuu Hqy u Jyr) pasner coomeemcmeenno 0,05 monv/n u 0,025monv/n. K momenmy
pasHosecus npopeazuposaino 20% Hy.
OtBerni:  1.0,33 2.1,5 3.2,7 4.0,67
Bapuanm 10
1. Tepmoounamuueckum ycioguem pasHogecus A611emcs
OtBerbi: 1. CkopocTh NPSIMOM peaKknMy PaBHA CKOPOCTH 06paTH0n. 2. IloBbImeHue
TeMIIEPaTypPbl CABUraeT PaBHOBECHE B CTOPOHY JHAOTEPMHYECKON peakIuu. 3.
IloBbIlIeHHE JaBJIeHHs CABHMIraeT PpaBHOBeCHE B CTOPOHY TOH peaklUH, IPH KOTOPOi
yMeHblIaeTcss 00bEM ra3oB, Yy4acTBYWIIUX B Ipouecce. 4. N3menenue cBOOOAHOM
IHEPIruu PaBHO HYJIIO.




2. Pasnosecue ¢ peaxyuu Cep) + COxy¢» 2COr), AH = 172,5 xlowc/mons gvipadcaemcs
KOHCMAaHMOU -

-[cor’ [cor’ [CO]
[CI[CO]
OtBerbl: 1. Kc=———— 2.Kc= 3.Kc= 4 Kc=
[CI[CO] [COy| [cor’ [cor’
3. Hatioume coomgemcmeue mesncoy GHeuwHUM GIUAHUEM U CMeweHueM pagHo8ecUs: peaKyuu
2CO) + 03=2CO0y), 4H< 0: L NOHUJICEHUEe _meMnepamypbul 2. _nouudcenue

konyenmpayuu CO»A4. cmewaemces 8 cmopony npamou peakyuu, b. cmewaemcs 6 cmopony
obpamHot peakyuu; B. ne enusem.

OtBerni: 1. 1A,2B 2.1A,2A 3.1B,2A 4.1A,2B

4. Bvuuenpueedenrnoe pasnogecue (Ne2) cmewaemes 6 cmopomy npsamot peakyuu npu

A) Hosviwenue oasnenus. b)) Ilosvluenue xonyemnmpayuu okcuda yeaepoda (IV).  B)
Tosvrwenue memnepamypor __I'). Ilosvluenue konyenmpayuu okcuoa yeiepooa (11).

OtBerni: 1. A, b 2A,B 3. 5,B 4.B,T’

5. B eomoeennoii cucmeme A + 3B «» 2D + 2F, 3anumaroweri o6vém 10 rumpos, uz 0,7 moneu A
u 0,7 moneu B obpazosanocy 0,2 mons D. Kaxoeo snauenue xoncmanmol paenosecusi (K.)
cucmembl 8 OAHHBIX YCIOBUAX?

Oreersr: 1. K=0,2%0,2%0,7 0,7° 2. K= 0,02* 0,02%/0,07 - 0,07°
3. K=0,2%0,2%/0,6 0,4° 4. K= 0,02* 0,02%/0,06 - 0,04°
Bapuanm 11
1. Kunemuueckum ycnoguem pasnosecus a61iemcs
OtBerbl: 1. CkopocTh NPAMOIl peakuuu paBHA CKOpOCTH o0paTHOii. 2. IloBblleHue
TeMIepaTypbl CIABUraeT pPaBHOBeCHEe B CTOPOHY JHJAOTEPMUYECKOW peaKIuM. 3.
IloBbilIeHNEe NaBjIeHHSl CABUraeT pPaBHOBeCHE B CTOPOHY TOH peaklWu, NPH KOTOPOii
yMeHblIIaeTcss 00b€M ra3oB, y4acTBYIOIIHMX B Ipouecce. 4. U3meHeHnue cBOOOAHOM
JHEPruM PaBHO HYJIIO.
_LAET
2. 4] . 9MO BbIpaAdiceHUe KOHCMAHMbL pagHogecusi peakyuu Ne
OTBeTHI: 1. A(r) + 4B(r) > Il(r) + 2E(r) 2. A(r) + 4B(T) > ]_I(r) + ZE(]")
3. A([‘) + 4B(T) > I[(r) + E(r) 4 ZA([‘) + 4B(T) > I[(F) + ZE(F)
3. Haiioume coomseemcmeue mexncoy GHeUHUM 8IUSHUEM U CMeleHUeM PABHO8eCUsl peaKyuu
3Fey + 4CO,)=4CO) + FesOyrpl.  nonuocenue xomyenmpayuu Fe 2. _nouudicenue
konyenmpayuu COA. cmewaemces 6 cmopony npamou peaxuyuu;, b. cmewaemcsa 6 cmopony

obpamnou peakuyuu, B. ne enusem.
OtBernl: 1.1A,26 2.15, 2b 3.1B, 2A 4. 1A, 2A
4. Pasnosecue peaxkyuu CHyry<> Cip) + 2Hyq), AH = 74,9 /] cmewaemces eénpaso npu:

A) Honuowernue oasienus. b) Ilosviuwenue memnepamypol B). IIpumenenue
Kamaauzamopa.
OTBeThI: 1.A,5,B 25,B 3. A,B 4. A, b

5. B comoeennoui cucmeme A + B «» D + E, ucxoouvie xonyenmpayuu cocmagsiiu: C L=2
MOJlb/JZ
Cs’ = I monw/n. Kc = 1. Pasnosecnvie konyeumpayuu [A], [B], [D], [E] pasHubl
OtBerni: 1. [A]=1,5 [B]=0,5 [D]=0,5 [E]=0,5 2. [A]=1,6 [B]=0,6 [D]—O 4
[E]=0,4
3. [A]=1,33 [B]=0,33 [D]=0,67 [E]=0,67 4. [A]=1,85 [B]=0,85 [D]=0,15 [E]=0,15
Bapuanm 12



1. Xumuueckue peaxyuu, npomexaroujue 8 NPOMUBONOJIOHCHLIX HANPABIEHUAX, HA3bI8AIOM
OTBeThI: 1. KUHeTHYeCKUMH; 2. TepMOXHMHYeCKMMH; 3. 00paTUMBIMU; 4.
KATAJIUTHYEeCKHUMHU.

LAl

2. [A ][8]4 - 91O BbIPANCEHUE KOHCIMAHMbL PABHO8eCUsl peakyuu Ne .
OTBeThI: 1. A(r) + 4B(r) g I[(r) + ZE(F) 2. A(r) + 4B(T) > I[(r) + ZE(F)

3. Aq) + 4B < Ay + Eqn) 4.2A0n) + 4By < Iy + 2E(n
3. Hatioume coomeemcmeue mexncoy HeuHUM GIUAHUEM U CMeWeHUeM PABHOBECUsl PeaKyu
3Fe) + 4CO,n=4CO) + FesOyr)l. _nonudicenue oasnenus 2. noHudicenue KOHYeHMpayuu
(6{0]
A. cmewaemces 8 cmopoHy npamou peakyuu; b. cvewaemcs 6 cmopony obpamnou peakyuu,
B. ne snusiem.
OtBerni: 1.1A,2b 2.1b,2b 3.1B, 2A 4. 1A, 2A
4. Pasnosecue peaxyuu Crp) + HyOqy<» COq) + HynAH = 131,3 k/loic cmewaemces énpaso
npu:
A) Tosvrwenue dasnenus. b) [losviuwenue memnepamypol  B). Ilogbluenue konyenmpayuu
B0OSIHBIX NAPOS.
OTBeThI: 1.A,b,B 2b,B 3. A,B 4. A, b
5. B cucmeme A + 2B ¢» 2D + E  ucxoouas konyenmpayus B pasna 0,3 monw/1, pasnosecuas
0,1monv/n. Ke=1.  Haiimu ucxoouyro konyenmpayuio A.

OTBeThI: 1. 0,2 MoJIb/a 2. 0,3 moJab/a 3. 0,4 moab/a 4. 0,5
MOJIb/J1
Bapuanm 13

1. Bvixoo peakyuu genux 6 ciyuae, eciu
OTBeThI: 1. Ke<<1 2. Kc>>1 3. ucnojb3yercss KaTaam3arop 4. HCHOJb3yeTcs
HHIUOHUTOP

_[al'[£]

2
2. [A ][B] - MO 8bIPACEHUe KOHCMAHMbL pABHO8eCUs peakyuu Ne .
OTBeTHI: 1. A(r) + 2B(r) <~ JI(T) + 2E(r) 2. A(r) + ZB(T) g I[(r) + ZE(F)
3. A(r) + ZB(]") > 4Il(r) + E(r) 4. 2A(r) + ZB(T) > 4I[(]“) + ZE(]“)

3. Haiioume coomseemcmeue mexcoy GHeUHUM 6IUAHUEM U CMeWeHUeM PABHO8eCUsl PeaKyuu
2H;) + O20=2H30.), AH< 0. 1. nonudicenue dasnenus 2. NOHUICeHUe memMnepamypbul

A. cmewaemces 6 cmopony npamou peakyuu, b. cmewaemcs 6 cmopony obpamuou peakyuu,
B. ne snusiem.

OtBernl: 1.1A,2b 2.1b,2A 3.1B,2A 4. 1A, 2A

4. Pasnosecue peaxyuu Fe;Ozrp) + 3H <> 2Fes) + 3HOqmAH = 96,61x/oc cmewaemes
8NpPABoO Npu. A) Tlosviwenue dasneHus. b) Ilosvuuenue konyenmpayuu 600opoda.  B)
Tlosvluenue memnepamypoi I). Ilogvluienue KOHYeHMpayuu 6005HbIX NAPOS.

OtBernl: 1. A, b 2b5,B 3. A,B 4.B, T’

5. K momenmy pasnosecus 6 cucmeme 24 + B <> D + 2E, umeroweti 00vém 20 aumpos, uz 1,6
monei A u 0,8 moneit B obpazosanoce 0,4 mons E. Onpedenume xoncmanmy pasnosecust (K.)
cucmemul.

OTBerbI: 1. K.= 0,01 - 0,02%/0,06% 0,03 2.K.=0,2 0,4%1,6%0,4
3.K.=0,2"0,4%1,2* 0,8 4.K.= 0,01 0,02%/1,6% 0,8
Bapuanm 14

1. Cocmosinue Xumu4ecko2o pagHo6ecus KOJIU4eCmeeHHo XapaKkmepusyemcs
OtBerbl: 1. paBHOBECHBIMHM KOHIEHTPALUSIMH NPOAYKTOB; 2. KOHCTaHTOH Bosbumana;
3. KOHCTAHTOI PABHOBECUA 4. 3Heprueil aKTHUBaIUH.



[ET

2. [A ][5]4 - 91O BbIPANCEHUE KOHCINAHMbL PABHOBECUS PeaKyuU
OTBeThI: 1. A(r) + 4B(r) g I[(r) + ZE(F) 2. A(r) + 4B(T) > I[(r) + ZE(F)

3. Ay + 4B < N + Eqn 4. Aq) +4B(r) < M) + 2E ()
3. Hatioume coomeemcmeue mexncoy HeuHUM GIUAHUEM U CMeWeHUeM PABHOBECUsl PeaKyu
CO¢;) + Cly)=COCl;), AH< 0: 1. nonusicenue memnepamypbvl 2. nogvluenue 0asieHus
A. cmewaemes 6 cmopony npamvou peakyuu; b, cuewaemes 6 cmopony obpammnou peaxyuu,
B. He snusem.
OtBernl: 1.1A,26 2.15, 2b 3.1B, 2A 4. 1A, 2A

4. Hpu pasroesecue Si(TB) + ZHzO(r)H SiOg(TB) + ZHZ(F)AH = -427,3 K;ZZD!C
cmewaemesi 8 cmopoHny oopamuou peakyuu.  A) Ilosviwenue dasnenus. b) Hlosvluenue
KOHUEHmpauyuyu _6000pood. B) Ilosvuuernue memnepamypol ). Ilosvliuenue
KOHYEHMPAYUU 800HbIX NAPOS.

OTBeThI: 1.A,B 2A,B 3. 5,B 4.B, T

5. B comocennou cucmeme A + 2B «» 2/ + E, ucxoounas kouyenmpayusi A cocmasiina 0,5
monv/n, pasnosecras 0,4 monv/n. Kc = 1. Hcxoonas xounyenmpayus B cocmaensna
MOTL/1.
OTBeThI: 1. 0.1 2.0,2 3.0,3 4, 04
Bapuanm 15
1. 3nauenue KoHCmMaHmMvl PABHOBECUSL XUMUYECKOL peaKyuu onpeoeisiem
OtBeTbl: 1. CKOPOCTH peakuuu 2. HEPrui0 AKTUBALIMHN 3. MOJIEKYJISIPHOCTH PeaKuu
4. BBIX0/] peakmum

k141
2. [A ] = 9MO 8blPpAdNCEHUE KOHCMAHRMbL pABHOBECUA peaKyUuU .
OT1BeTHI: 1. A(r) + 4B(r) Aad I[(r) + ZE(]") 2. A(r) + 4B(T) > Il(r) + ZE(T)

3. Aq) + 4B < Ay + Eqn) 4. 2A@) + 4By < Ay + 2E(r)
3. Hatioume coomeemcmeue mevncoy GHeUHUM GIUAHUEM U CMEWEHUEM PABHOBECUsL PeaKyul
CO¢;) + Cly)=COCl;), AH< 0: 1. _nonuscenue oasnenua 2. nonusxcenue konyenmpayuu CO
A. cmewaemces 6 cmopony npsimou peakyuu; b, cmewaemces 6 cmopony odpammuou peakyuu;
B. ne snusem.OrBerni: 1. 1A, 2B 2.1b,2b 3.1B,2A 4. 1A, 2A
4. Pasnosecue cucmemvl. 2COqr)+O0sr¢» 2COnAH = -173 k[loc cmewaemcs 6 cmopomny
nPAMO20 npoyecca npu .
OtBerbI: 1.VtuT] 2.V uT? 3.ViuT] 4.VtuT?
5. B comocennou cucmeme A + 3B «» D + 2E o06vémom 100 numpos, uz 9 moneii A u 9 moneii B
oopaszosanoce 2 mona D. Onpederume koncmanmy pasnosecus (K.) cucmemui.
Oreersr: 1. K.=0,020,04%/0,09 0,09° 2. K= 0,09 0,09%0,02 * 0,04

3. Ke= 0,02  0,04/0,07 ' 0,03 4. Ke= 0,07 0,03%0,02 0,047

Tema S «CTpoeHue BelecTBay

Bapuanm 1
1. Komnnexcuoiii uon cocmoum uz A. enewnen cgepvl; b, xomnnexcoobpazosamens; B.
aueandos, 1. conbeamnou _000104KU .
OTBeThI: 1.5,B 2.5,B, T 3.A,b,B 4. b,T.
2. Kax naswieaemes komniexcroe coeounenue [Cr (NH3)4H,OCI] Cly?
OtBerni:1. Xotopua rerpaammunoxsaopoaksaxpoma (III) 2. Xnopug
xJjoporerpaammuHoruaparoxpoma (II) 3. Xuiopua xjopoaksarerpaammunxpoma (I1T)
4. IuxXJa0puja aKkBaxjaopoTeTpaaMMHHXPOMA
3. 3apsaoom KomnieKCHO20 UOHA, CIMEeNneHblo OKUCTIeHUs KOMNIeKcoobpazosamens U
KOOPOUHAYUOHHBIM YUCTOM KOMIJEKCA U3 3A0aHUSA 2 ABNAIOMC YUCTA:
OtrBernl:  1.+2, +2, 6 2. +2, +3, 4 3. —2,+3,6 4, +2,+3,6




4. Koopounayuonnou ghopmynoii komniexkcrnoeo coeounenus CrCly4NH3 (k.u.=6) sagnsemcs
OtBerbl: 1. [Cr (NH3)4)]Cl; 2. [Cr (NH3)4)CL]Cl1 3. [Cl3(NH3)4)|Cr 4. [Cr (NH3);5Cl3]

(NHs)
5. Buipaoicenue Kygcr komninexcrnozo uona coedunenust [Cr(NH3)4(H20),] Cls - smo
[Cr®][NH3]" [H0]? [Cr™]-[NH3]* [H,0]* [CT °
OrBerbr: 1. Kygcer = 2. Kngcr =
[[Cr(NH3)4(H20):]*"] [[Cr(NH3)s(H20),]Cl5]
[Cr*®]-[NH;]- [H20] [Cr(NH3)4(H20),]°*]
3. Kugcr = 4. Kygcr =
[[Cr(NH3)4(H,0),]*']

[Cr"?)-[NH:]" [H,0)*

6. Konyenmpayus uonoe cepedpa 6 0,1 M pacmeope [Ag(NH3)2] NOs,, codepacawem 1 monv/n

NHs., pasna . Kuger [Ag(NHs):]* = 9,3-10°°

Oreetsi:  1.93:10°M 2.47-10°M 3.9310°M  4.1810°M
Bapuanm 2

1.Hatioume coomeemcmaue mexncoy HOMEePOM HA PUCYHKE U HA3ZBAHUEM.

& [ va \(_CY)_b-|)4] A. nueanowl; b. komnaexcoobpazoeamens,; B. enewnsis cgepa.
[T
OtBeThI: 1.I1A Il B, IIIB 2.1A,1IB, Il B 3.1B,II B, Il A 4.1B,
I A, Il B.
2. Coedunenue No_ nasvieaemces xaopuo xiopoouammunmpuarsaxpoma (111).
OTBeTHI: 1. [Cr(H,0)3(NH3),CI|Cl; 2.[Cr(H20)2(NH3).Cl;]Cl1 3. [Cr

(NH3)2(H20);CI|Cl1 4.[Cr(H20)(NH3)3Cl;]Cl

3. 3apsaoom KOMNIEKCHO20 UOHA, CMENeHbI0 OKUCTIeHUs. KOMNIeKCoobpazosamens u
KOOPOUHAYUOHHBIM YUCTIOM KOMNIEKCA U3 3a0aHUsl 2 SGISAI0MCS YUCLA!

OTBeThI: 1.—1, +3, 6 2. +1, +3, 4 3. +2,+3,6 4, —1,+2, 6
4. Koopounayuonnou ghopmynoii komniexkcrnoeo coedunenus FeClySNH3 (k.u.=6) sagnsemcs
Oteersr: 1. [Fe(NHa)s|Cls 2. [FeCl(NHg)s]Cl 3. [FeCI(NHg)s|CL, 4.
[FeClz(NHz),] (NHz)s

5. Buipaoicenue Kygcr komnexcrnoeo uona coedunenust Ko[Zr(OH)g] - amo

[K'T[Zr*]-[OHT° [K']-[2r*"]-[OH]
OtBerbl: 1. Kyger = 2. Kygcer =
[K2[Zr(OH)g]] [K2[Zr(OH)g]]
[zr"]-[OHT° [Zr(OH)s* |- [OH]
3. Kuecr = 4. Kupecr =
[[Zr(OH)s)*] [[Zr(OH)g]*]

6. /[ns peaxyuu ¢ 11 mono AQBr nompebyemca 2 ammuaka. (k.u. obpazyowe2ocs

KOMNJIEKCHO20 COeOUHeHue pasho 2)
OtBerbI: 1.22 2.17 3. 187 4.374

Bapuanm 3

1. Komnnexcoobpazosamensimu 6 OCHOGHOM CIAHOBIMCS
OtBernl: 1. rajorenbl 2. mea04Hble MeTALIbl 3. HeMeTaJLIbl 4.MeTAJIbl MOOOYHBIX

MOJArPYIIL.
2. Coedunenue Ne  nasvisaemcsi xaopuod ouxiopompuammunaxeaxpoma (111).
Oteetbl: 1. [Cr(H20)3(NH3)CI|Cl;  2.[Cr(H20)2(NH3),CL]C1 3. [Cr
(NH3)2(H20);CI|Cl1  4.[Cr(H20)(NH3);Cl;]Cl
3. Bapsioom KoMNIEKCHO20 UOHA, CIMENEHbIO OKUCTICHUST KOMNIIEKCO00pa3osamens u
KOOPOUHAYUOHHBIM YUCTOM KOMNIAEKCA U3 3a0aHUst 2 A6II0MC YUCIA:
OTBeThI: 1.+1, +3, 6 2. —1, +3, 4 3. +2,+3,6 4, —1,+2, 6
4. Koopounayuonnoti ghopmynou komnaexcnoeo coeounenus CrClz:6NH3 (k.u.=6) sagnraemcs



OTBeThI: 1. [CI‘(NHg)e]Clg 2. [Cr (NHg)e Clz]Cl 3. [CF(NHg)GC”Clz 4. [Cr (NH3)4

Cls3]
5. . Buipaocenue Kypcr komnaexcnozo uona coeounenus Ko[Zr(OH)g] no | cmynenu - smo
[K'T*[zr*]- [OHT° [K']-[Zr*]-[OH]
OTBeThI: 1. KHECT = 2. KHECT =
[K2[Zr(OH)g]] [K2[Zr(OH)s]]
[zr*]-[OHT° [Zr(OH)s>]-[OH]
3. Kugcr = 4. Kygcr =
[[Zr(OH)g]] [[Zr(OH)6]"]

6. Boiuucniume pacmeopumocms (moav/n) Agd 6 0,1 M pacmseope NayS,0s.. (B peaxyuu
obpazyemcs Naz[Ag(S203),])

OtBeThI: 1. 0,01 2.0,1 3.0,05 4.0,5
Bapuanm 4
1. MeoicOy KomnieKcHbIM UOHOM U UOHOM 8HEUHell cghepbl YCMAaHABIUBAEM S CBA3b.
OTtBeTbI: 1. nonnas 2. KOBAJIECHTHAs 10 0OMEHHOMY MEXaHHU3MY 3.
MeTa/LuIn4yecKast
4. KOBaJIEHTHAS 10 JIOHOPHO-AKLENTOPHOMY MeXaHU3MY
2. Coedunenue No nasvieaemces xaopuo xaopoouammurmpuaksaxpoma (11).

Oreerni: 1. [Cr(H20)3(NH3),CI|Cl, 2.[Cr(H20)2(NH3),Cl;]Cl 3. [Cr (H20)3
(NH3)2C1]C] 4.[CI'(H20)(NH3)3C12]C1
3. 3apa0om KOMNIEKCHO20 UOHA, CMENEeHbI0 OKUCTEHUsI KOMNIeKcoobpazoeames u
KOOPOUHAYUOHHBIM YUCTOM KOMNJIEKCa U3 3a0anust 2 AGNIAIOMCA YUCIA:
OTBeThI: 1.—1, +3, 6 2. —1, +3, 4 3. +2,+3,6 4, +1,+2, 6
4. Koopounayuonnou ghopmynoii komniekcrnoeo coeounenus Fe(OH)3 6NHs. (k.u.=6) asniaemcs
OTBeThI: 1. [Fe(NH3)s](OH); 2. [Fe(OH)(NH3)s]OH 3. [Fe(OH)3(NH3)4] 4.
[Fe(NH3)3(OH)3](NHs)3
5. Kaxue uonvt 6y0ym npeumyuecmseHHo HaxoOumscs 8 pacmeope, 8 KOmopom YCMAaHO8UIOCH
pasnosecue [CA(CN)]> + 4T —/CdIs]* + 4CN?( Kyger [CA(CN)L]* = 1,610, Kyeer
[CdJ]* =4,4710°)
OTBeTHI: 1. [CA(CN),J* T 2. [CdJ,]* .CN 3. ,CN 4. cd*
6. Boiuuciume xonyenmpayuio uonos A" 6 0,2 M pacmeope [Ag(NH3)2]NOs,, codeporcawem 1
Mo/ uzbvimouno2o ammuara. (Kyger = 1,0'10'7)
OTBeThI: 1.210%  2.0.2 3.107 4.2107

Bapuanm 5
1. Kakue u3 nepeuucienHuix ceoticme xapaxmepusyrom KoHcmaunmy necmouikocmu Kygcr
KomniexkcHoeo uona?  A) Ona pasHa npouseedenuro KOHCMAaHm paeHOBecUsi OMOeIbHbIX
cmaouti duccoyuayuu komniekcnozo uona. b) Codepoicanue 6 pacmsope uonos
KoMn1ekcoobpazosamens nponopyuoraivoho Kypcr.  B) Ona npedcmagnsem coboti
KOHCMAHMY pABHO8ecUs 00beOUHEeHHO20 Npoyecca QUCCOYUAYUYU KOMNIEKCHO20 uona. I)
Konyenmpayusa npomusouonog ne erusem na Kgcr.
OtBerni: 1.A,Bb,B, T’ 2.6,B, T 3.A,B, T 4. A, b, T 5. A,
b,B
2. Kax naswieaemces komniexcroe coeounenue Kr[Fe (NH3)2(CN)g)?
OtBerni:1. TerpannanognamMvuHgeppar(Ill) kamua 2. rerpannanognammungeppat(1l)
kauusi 3. rerpauuaHognammunkeneda (1) kaausi 4. rerpanmanoguammunzkene3a(Ill)
KaJIus
3.3apsoom KOMNIEKCHO20 UOHA, CIENeHbIO OKUCIeHU KOMNIeKCOoOpazosamens u
KOOPOUHAYUOHHBIM YUCTOM KOMNIEKCa U3 3a0aHus 2 AGNAI0MCA YUCa.
OTBeThI: 1.—1, +3, 6 2. —1, +3, 4 3. —2,+3,6 4, —2,+2,
6
4. Koopounayuonnoii ghopmynoti komniexcroeo coeounenus Fe(OH)35SNH3: (k.u.=6) aensemcs
OTtBeTnl: 1. [Fe(NH3)5] (OH)3 2. [Fe (NH3)5(0H)2] OH 3. [Fe (NH3)5OH] (OH)Z 4,




[Fe (NH3)2(OH)s](NH3)s
5. Kakue uonvl 6y0ym npeumyujeCmseHHo Haxo0Uumuvcs 8 pacmeope, 8 Komopom YCmaHo8ULOCH
pasnosecue [AY(CN),]" + 23 >[Agl] + 2CN?( Kurcr [AGCN)o] = 110, Kyrcr [Agda]” =
1,8107)
OtBerbI: 1. [Ag(CN).] . J 2. [AgJ2] ,CN 3.J,CN 4. Ag"
6. Boruucniume pacmeopumocmo (moawv/n) AQCl 6 0,5 M pacmeope NHs.. (k.u. obpaszyrowezocs
KOMNJleKca pasHo 2)
OtBeThI: 1. 0,025 2.0,25 3.0,05 4.0,5

Bapuanm 6
1.Bhympennsis cghepa cocmoum u3 A. snewneii cgepvl;, b. xomniexcoobpazosamens, B.
AUean0os; I'. conbeamuou 06010YKuU.
OtBeThI: .5, B 2.B,I' 3. A,b 4.b,I.
2. Kax naszwisaemces komniexcroe coeounenue K[Fe(NH3)2(CN)4)?
OtBernl: 1. Imammunorerpanuanodeppar (Il)kanus 2.
Terpaunanoguammundgeppar (II1) kanua 3. luamMmuHoteTpanuanokanus xeiae3o (II)
4. Yerbipe nuano nsa amuno ¢eppar (III) kanus
3.3apsaoom KOMNIEKCHO20 UOHA, CIENeHbI0 OKUCIeHUs KOMNIeKcoobpazosamens u
KOOPOUHAYUOHHBIM YUCTOM KOMNJIEKCa U3 3a0anust 2 A6NIAI0MCA YUCIA:
OTBeThI: 1.—1, +3, 6 2. —1, +3, 4 3. —2,+3,6 4, —1, +2,
6
4. Koopounayuonnoii ghopmynot komniexcnozo coeounenusi Fe(OH)34NH3 (k.u.=6) sagnsemcs
OTBeThI: 1. [Fe (NH3)4](OH)3 2. [Fe (NH3)4 (OH)] (OH)Z 3. [Fe(NHg)e)](OH)3
4. [Fe(OH)2(NH3)4]OH
5.Buipasicenue Kypcr komnuexcrnoeo uona coeounernust K[Fe(NH3)2(CN)4]- omo

[Fe*’]-[NH3]*[CN]* [Fe*®]- [NH3]* [CN]*[K']
OTBeThI: 1. KHECT = 2. KHECT =

[[Fe(NH3)2(CN)4]] [K[Fe(NH3)2(CN)4]]

[Fe**]-[NH3]-[CN] [[Fe(NH3)2(CN)4]]
3. Kukcr = 4. Kpgcr =

[[Fe(NHz)2(CN).] ] [Fe™]- INH3]* [CN]*
6. Konyenmpayus uornog kaomus 6 0,1 M pacmeope K/ Cd(CN)4] cooepacawgem 0,1 monv/n
KCN, pasna KHECT [ Cd(CN)4] cocmagnsem 7,81 o8
OTBeThI: 1. 7 8:10° moun/n 2.4,7-10— 7 Mous/n 3. 9,3-10_19 MOJIb/JI

4. 7,8-10_15 MOJIb/JI
Bapuanm 7
1. Yacmoio KoMniekCHo20 COeOUHeHUs. He ABTIAemcs
OtBerni: 1. BHemHsAsa chepa 2. KOMnneRcooﬁpamBaTeHL 3. auranabl 4. coJbBaTHas

000/104Ka
2. Hazsanue komnnexcnozo coedunenus Cuy[Fe(CN)4(NHs),] -
OtBernl: 1. Terpaumanoagmammunkynpar (I) axesnesa(Il) 2.

Terpannanonmammungeppar (III) menqn (II) 3. Terpanmanognamvundeppar(I)xkynpym
(I) 4. Terpaunanoguammundpeppat(Il) meau (I)

3. 3apa0om KOMNIEKCHO20 UOHA, CMENEeHbI0 OKUCTEHUsI KOMNIeKcoobpazoeamens u
KOOPOUHAYUOHHBIM YUCTOM KOMNIEKCA U3 3a0aHUst 2 AGIAIOMCA YUCILA!

OtBeThI: 1.—1, 43, 6 2. —2, +3, 4 3.—2,+2,6 4., —4, +2,
6

4.Koopounayuounnot ¢hopmynoii komniexcrnozo coedunenus CoCly3NHz2H,0 (k.u.=6)
A671emcs

OtBerni: 1. [CO(NHg)g(HzO)Q]Clg 2. [CO(NHg)g(HzO)zCl]Clz 3.
[CO(NH3)3(H20)3]C13 4. [CO(NH3)3C]3] (H20)2

5. Vpasnenue ouccoyuayuu (1 cmynens) xomniexcrnoeo uona 6 coedunenuu [Co(NH3)g] Cls— smo



Oreerbt: 1. [Co(NH3)s]Cls = [Co(NHs)e]*+3CI 2. [Co(NH3)6]*" = [Co(NH3)s]*" +
NH3

3. [Co(NH3)s]*" = [Co(NH3)s]*" + NHs3 4. [Co(NH3)6]** = Co®" + 6NH;
6.Hatimu xonuuecmso (moav) cepebpa, naxoosweeocs 6 eude uowos 6 1 10,1 M pacmeopa
Nas[Ag(S,03),], codelpofcau;ejw, kpome moeo, 0,1 moav/n NazS20s..  Kygcer uona [Ag(SzOg)z]a_
cocmaensiem 1,1-10 3,

OTBeTHI: 1.1,1-10—* 2.5,9-10— 3.2,2-10% 4.2,4107%
Bapuanm 8
1. KoopounayuorHnoe uucio — smo
OtBernl: 1. YHCJIO JIUTAHI0B 2. 4HMCJ10 BOIOPOIHBIX CBAA3ell B cOeTHHEHHE
3. 4YHCI0 cBsi3ed, KOTOPbIMH COEJUHSIETCHA KOMILIeKCOOOpa3oBarelb €
JIMTAHIaMU
4. YHCJI0 cBsi3eii, KOTOPbIMH coequHsAeTCH JUraHaa c

KOMILJIEKCO00pa3oBaTeieM.

2. Hazeanue xomniekcroz2o coeourenus NafAg(NO,)2] —
OtBernI: 1. Hatpuiinuaurpurocepedpo 2. IMHUTPATOAPIeHTAT HATPUA

3. IMHUTPUTOAPTEeHTAT HATPUS 4. JIBaHUTPUT cepeOpa-HATPUS
3. 3apa0om KOMNIEKCHO20 UOHA, CMENEeHbI0 OKUCTEHUsI KOMNIeKcoobpazoeames u
KOOPOUHAYUOHHBIM YUCTIOM KOMNIEKCA U3 3a0aHUsl 2 SGIAIOMCS YUCIA!
OTBeThI: 1.—1, +3, 4 2. —1, +1, 2 3. —2,+3,2 4, —1, +2,
6
4. Koopounayuonnoii popmynoti komniekcrozo coeouneruss INaNO»*Co(NO,)3(k.u.=6)
A67emcst
OtBerbl: 1. [NazCo(NOy):] (NO2)4 2. Co [Na3z (NO2)s] 3. [CoNaz (NO,)s3] (NO2)3
4. Nag[CO(NOZ)e]
5. Vpasnenue nepsuunoii ouccoyuayuu xomniexcroco coeounenust [Co(NH3)e] Cls— smo
OtBernt: 1. [Co(NH3)s]Cls = [Co(NH3)e]**+3CI 2. [Co(NH3)s]* = [Co(NH3)s]*" +
NH;

3. [Co(NH3)s]*" = [Co(NH3)4]*" + NH3 4. [Co(NH3)e]** = Co*" + 6NH;
6. Kakosa konyenmpayus uonos cepedpa 6 0,08 M pacmeope [Ag(NH3)2] NOs, cooepocawem 1
monw/n NH.?  Kugper [Ag(NHs)o]" = 9,3:107°
Oreers:  1.9310° M  2.7410°M  3.93:10'M  4.1810°M
Bapuanm 9

1. UYmo eepno npo ouccoyuayuio komniekcos.A) [Ipomueouonsvl yxodam 00HOCMYNEHYAMO U
neoopamumo. b)) Jlueanowr yxoosm mnozcocmynenyamo u_obpamumo. B) Kuypcr.  ecmo
KOHCMAHmMa _pagrHosecusi 00beOUHEeHHO20 npoyecca OUCCoOUuayuy KOMNIeKcHo2o uoua. 1)
CoOdeporcanue 6_pacmeope uOHO8 KOMNIEKCO0Opazosameisi 00pamuo nponopyuonaivio Kypcr.
OtBerni: 1. A,B,B, T 2.5,B, T 3.A,B,T 4.A,B,T 5.A,B5,B
2. Kax naswieaemcs komniexcroe coedunenue [Cr(NH3)3(H20),Cl] Cl,?

Oteernbr: 1. Xuiopua rpuammunanaksaxpoma (II) 2.
Tpuxnopoanaksarpuammuuoxpom (III)
3. Xuopua xaoporpuammuboauruapat xpoma (I1) 4. Xnopua

xJopoanaxksarpuaMmuaxpoma (11I)
3.3apsi0om KoMNIEKCHO20 UOHA, CMENEHbIO OKUCICHUSL KOMNILEKCO0Opazoeamens u
KOOPOUHAYUOHHBIM YUCTOM KOMNIEKCA U3 3a0aHUsl 2 SGISI0OMCS HUCILA!
OTBeThI: 1.—1, +3, 6 2. —2, +3, 4 3. +2,+3,6 4, +2,+2, 6
4. Koopounayuonnou ¢hopmynou komniexcnozo coeounenuss IKCN'Fe(CN)s(k.u.=6) siersemcs
OTBeTHI: 1. [K3F€(CN)6] 2. Fe [K3 (CN)(;] 3. Kz[FE(CN)G] 4, K3[F€(CN)5]
5. Bvibepume npasuivHoe svipadxcerue oasi Kypcr komniekcno2o uona coeounenus
[Cr(NH3)3(H20), Cl]Cl,

[Cr*°]-[NH;]* [H-0]*[CI]



[Cr*®|- [NH;]* [H0]*-[CT ]

OTBeTbI: 1. Kgger = 2. Kygcr =
[[Cr(NH3)s(H,0),C1]>] [[Cr(NH3)3(H,0),Cl|Cl,]
) [Cr*®|- [NH3]-[H.0]-[CI ] [Cr(NH3)3(H20)Cl™
171
3. KHECT = 4. KHECT =

[[Cr(NHz)3(H,0),C1]*']
[Cr*®]:[NH3]*-[H,0)* [CI™
6. Konyenmpayus uonos Cd”* ¢ 0,05 M pacmeope Ko/ Cd(CN)4], cooepacawem, 0,1 mons/n
KCN paséna _ monw/n.
Kyger [CA(CN)s] 2= 1,4-10"

OTBeTHI: 1.7,0107°  2.47-1077  3.39100"° 4.7,010"
Bapuanm 10

1. Ilpu émopuunoii ouccoyuayuy KOMNiIeKCHO20 COEOUHEHUs. OCYUeCMBIAemcs

OtBerbI: 1. pacnajx ero Ha HOHbI KOMILJIEKCO00pa30BaTeJis U BHelIHeil cdepbl;

2. oCymIecTBJISIETCSI IMCCONMANMUS HAa KATHOHbBI MeTa/lJia W AHHOHBI
KHCJIOTHOI0 OCTATKA;
3. cTymeHYyaTrasi [MCCOMALMSI HA HOHBLI KOMILIeKcooOpa3oBaTeasi M
JINTAH/I0B;
4. pacnaj ero Ha MOHbI BHYTPEeHHell ¥ BHellIHeil cepbl.
2.Haszsanue xomnnexcrozo coedunenus Ko[PtBrg] — omo
OTBeThI: 1. yeThIpeOPOMITIATHHA-KAJIUS 2. rerpadpomoniaTunar (1V) kanus
3. OpoMu/I IJIATHHBI KAJTUA 4. kaaus Terpadpomoniiaruna (1V)
3. 3apa0om KOMNIEKCHO20 UOHA, CMENEeHbI0 OKUCTEHUSI KOMNIeKcoobpazoeames u
KOOPOUHAYUOHHBIM YUCTOM KOMNJIEKCa U3 3a0anust 2 AGNIAIOMC YUCIA:
OTBeThI: 1.—1, +3, 6 2. —2, +4, 4 3. —2,+3,6 4, —1, +2,
6
4.Koopounayuonnoi chopmynoii komnnexcrnoeo coeounenus CoClzSNH3 -HyO(k.u.=6) asnaemcs
OtBernr: 1. [CO(NHg)s(HzO)]Clg 2. [CO(NH3)3(H20)2CI]C12 3.
[CO(NH3)3(H20)3]C13 4. [CO(NH3)5C]3] (HzO)
5. Kouncmanmur necmotikocmu komnnexcuwix uonos: A) [Ag(CN)2l~, B) [Ag(NH3),]l" u B)
[Ag(SCN);]~ pasuwi coomeemcmsenno 1,0-1 02 9310 u 2010 Pacnpeoenume smu
uonvl no BO3PACTAHUIO coodeporcanus uonos cepebpa npu pagHol MOIAPHOU KOHYEHmMpayuu
KOMMNIEKCO8.
OTBeThI: 1.A,b,B 2.5,B, A 3.A,B,b 4. B,A,b 5.5,A,B
6. Konyenmpayus uonos cepedpa 6 0,05 M pacmesope [Ag(NH3),] NOs,, cooepaicawem 1 monw/n
NHs., pasna _ monv/n.  Kugcer [Ag(NH?,)g]+ =93-10°°
Oreerbi:  1.9,3-107° 2.74107°  3.46:10°  4.18107°

Bapuanm 11
1. Ilpu nepeuunou ouccoyuayuu KOMNJIEKCHO20 COEOUHEHUS OCYUeCMENAem sl
OtBeTbI: 1. pacniag ero Ha HOHbI KOMILIEKCO00pa3oBaTeJ/isi H BHelIHel cdepbl;

2. OCYHIECTBJIIETCSl JMCCOIMAIMSI HA KATHOHBI MeTAJIa W AHUOHBI
KHCJOTHOIO OCTATKA;
3. cTymeHuyarasi JAHCCOLMALMS HAa HOHbI KOMILIeKCOOOpa3oBaTelsi H
JINTAH/I0B;
4. pacnaj ero Ha HOHbI BHYTPEHHeH U BHelHel cdepbl.

2. Hazsanue xomnaexcnozo coedunenus [CAd(NHz)4] (OH), — smo

OTBeThI: 1. ruapoxcua rerpaammunkaamus (1) 2. OCHOBaHMEe AMUH KaJAMHs
3. nuruapokcua rerpaamvunkaavusd (11) 4. ruapoxcua



YeThbIpeaMMHUHKAIMUS
3. 3apsaoom KOMNIEKCHO20 UOHA, CIMENneHbI0 OKUCTIeHUs KOMNIeKcoobpazosamens U
KOOPOUHAYUOHHBIM YUCTOM KOMNIEKCa U3 3a0aHus 2 AGIAIMCA YUCIHA!
OtBeThI: 1.—1, +3, 6 2. +2, +2, 4 3. +2,+3,6 4, —1,+2, 6
4.Koopounayuonnot ¢hopmynoii komniexcrho2o coedunenus PtCly4NH3(k.u.=4) sensiemcs
OtBernI: 1. [Pt(NH3)4]C12 2. [Pt(NH3)3]C12 3. [Pt(NH3)2]C12 2N H3 4,
[Pt(NH3)4Cl;]
5. KOHcmaHmbz HecmouKocmu KOMnﬂeKCHbzx u0H06 A) [Hg(CN)4] 2 , b) [HgCl4] uB)
[HgBr4] pasHvl coomeemcmeenno 4,0-1 0" 8510 u 1,010~ 1. Pacnpeoenume smu
uonwvt no BO3PACTAHHUIO coodepoicanusn 6 pacmeopax uonos pmymu (I1) npu pasnot
MONAPHOU KOHYEHMPAyuu KOMNIEKCO8.
OtBersi: 1. A,b5,B 2.5,B, A 3.A,B,b 4. B,A,b 5.5,A,B
6. Konyenmpayus uonoe kaomus 6 0,05 M pacmeope K[ Cd(CN)4] cooepacawem 0,1 monv/n
KCN, pasna  monw/n. Kuger [CA(CN)31> = 7,8:10
Oreers:  1.93-10°  2.39-100°  3.39100"°  4.1810° "
Bapuanm 12
1. [na 603HUKHOBeHUs MedxcOy KoMHnIeKkcoobpazosamenem U  JAUeAHOAMU  CEA3U )
KOMNIEKCo00pazosameist O0JINCHO Oblmb
OtBeTbl: 1. NIPOTHBOMOJIOKHBII 3aPsi/l MO0 OTHOILIEHHIO K 3apsIy JIMTAHAOB 2. HAJIMYHME
CBOOOJHBIX ATOMHBIX OpOMTAaJIeN
3. 0oJjiee 3HAYUTEIBHBINA PaaUYC M0 CPABHEHHUIO € JJUTAHIAMH 4. HaTuuMe
d-s3siekTpoHoB

2. @opmyna xnopuoa mempaammunouaxeaxpoma (1) —omo
OTBeThI: 1. [CF(NH3)5(H20)]C13 2. [Cr(NH3)4(H20)2]C12 3.
[Cr(NH3)4(H20)2]Cl; 4. [Cr(NH3)sCls] (H20)
3. CmeneHb oKucIeHUss KOMIIEKCO0Opazosamels, 3apsao KOMIIEKCHO20 UOHA pasHbl +2 u -3 6
COeOUHEeHUsIX!
A) K3[Fe(CN)sNHs/ b) K[Fe(CN)4(NHs),] B) K>H[Fe(H,0)Clg] I)
K[Fe(CN)3(NHs)s]
OtBernl: 1. A, B, B, 2.6,B, T 3.A,B, T 4. A,B
4. Nay[FeENO(CN)s/ obpaszosarno uz monexyn —
OtBeThI: 1. NaNO,Fe(CN)s 2. NaCN'NO'Fe(CN); 3. 2NaCN'Fe(CN)sNO 4.
2NaCNFe(CN)2;NO
5. I{OHcmaHmbl HeCmouKoCmu KOMHJIEKCHbIX UOHO8: A) [Hg(NH3)4] E) [Hg(NCS)4]2* u B)
[HgBr4] pasHvl  coomeemcmeenno  5,0-1 0% 0610 u 1,01 0 2 Pacnpeodenume smu
uonvl no BO3PACTAHHUIO  cooepowcanus 6 pacmeopax uonoe pmymu (II) npu paenoii
MONAPHOU KOHYEHMPAayuu KOMNIEKCO8.
OTBeThI: 1.A,b,B 2.B,b, A 3.A,B,b 4. B,B, A 5.5,A,B
6. Konyenmpayus uonoe cepedopa 6 1 10,1 M pacmeopa ou(muocynrechamo)apeenmama nampus

Nasz[Ag(S203)2], cooepacawem, kpome moeo, 0,1 monv/n muocynopama nampusi, pasHa
_ monv/n. Kuger [Ag(S:05):]° = 1,1+ 108

Oteerpi:  1.0,011-10 " 2.0,055-10~ 3.0,086-10— " 4,
0,08-10—"°
Bapuanm 13
1. Komnnexcnvle coeounenuss — coeouHeHus
OtBeTbI: 1. y KOTOpBIX HMEITCH BOAOPOAHbIC CBSA3H; 2. Y KOTOpPBIX HMEIOTCS

CBSI3M HOHHOI0 THUIIA
3.) Y KOTOpPBIX HMEKTCH CBS3M, 00pa30BaHHbIC MO JOHOPHO-AKLENTOPHOMY
MeXaHU3MY;
4.) y KOTOpPBIX MMEIOTCS CBSA3H, 00pPa30BaHHbIC 10 00MEHHOMY MeXaHU3MY?

2. @opmyna xnopuoa mempaammunouaxeaxpoma (11) —smo

OtBerbI: 1. [Cr(NH3)s5(H20)|Cl3 2. [Cr(NHj3)4(H20),]Cl; 3.



[Cr(NH3)4(H20),]Cls 4. [Cr(NH3)sCls] (H20)

3. Cmenenb OKUCIEHUSL KOMIIEKCO0Opa3zo8amelis, 3aps0 KOMIIEKCHO20 UOHA pashbl +3 u -2 6
coeouneHuu Ne .

OtBerbi: 1. K3[Fe(CN)sNHj3] 2. K[Fe(CN)4(NH3),] 3. K;[Fe(H,0)Cls] 4.
K[Fe(CN)g(NHg)g]

4. Naz[MoFg/ obpasosarno uz monexyn —

OTBeThI: 1. 2NaFgMo 2. 2NaF MoF, 3.2NaMo3F, 4.2NaF,;MoF,

5. Vpasnenue nepsuunoii ouccoyuayuu xomniexcro2o coeourenus Ba/Cu(OH)4]— omo
OtBersi: 1. Ba[Cu(OH),]= Ba*" + [Cu(OH),]* 2. [Cu(OH)4)*= [Cu(OH)3] +
OH"

3. [Cu(OH)3] = [Cu(OH),]° + OH" 4. [Cu(OH)4)* = Cu*" + 40H"
6. Konyenmpayus uonos cepedpa ¢ 0,1 M pacmeope K[Ag(CN),], cooepoicawem, kpome moeo,
0,05 mone KCN 6 11 pacmeopa, pasna monv/n. Kyper [Ag(CN)] = 1-1 02,

Oreersi:  1.0,4-107%° 2.0,4-10%4 3.0,4:10% 4.1-104
Bapuanm 14
]. KGKOZO muna ces3b 06}13amefle0 603HUKAENT 8 MOJIEKY]IAX KOMNJIEKCHbLX coeauﬂeﬂuﬁ:
OtBerbl: 1. BogopoaHasi 2. KOBajJleHTHasi HemoJisspHass 3. 7-CBA3b 4. TOHOPHO-
aKuenTopHas

2. @opmyna nenmayuarnoaxsadxcenesza (111) nampus — smo

OtBernI: 1. Nag[Fe(HZO)(CN)5] 2. [NazFe(Hzo)(CN)s] 3. Na3[Fe(H20)(CN)5]

4. Nay[Fe(CN)s](H,0)

3. Koopounayuonnoe yucio KOMniekcooopazoeamens u 3apso KOMIIEKCHO20 UOHA pashbl 6 u -1

8 COeOUHEHUSIX.

A) K3[Fe(CN)sNHs/ b) K[Fe(CN)a(NHs)2]  B) K>H[Fe(H20)Cls] I)

K[Fe(CN)3(NH3)3]

OtBernl: 1. A, B, B, 2.6, T 3.A,B, T 4. A,B

4. U3 pacmeopa komniexcrou coau COCly 4ANH3 numpamom cepedpa AQNO3 ocascoaemes seco

xnop. Koopounayuonnas gpopmyna 0aHno2o0 KOMNIEKCHO20 COeOUHEHUs] - .

OTBeThI: 1. [Co(NH3)4]Cl3 2. [Co(NH3)4]Cl, 3. [Cr(NH3)3ClCl 4.

[Co(NH3)4Cly]

5. Vpasnenue ouccoyuayuu komniexcrnozo uona (1 cmynens) 6 coeounenuu Ba/Cu(OH)4]— smo

OtBerbi: 1. Ba[Cu(OH),]= Ba*" + [Cu(OH),]* 2. [Cu(OH),]*= [Cu(OH)s] +

OH’
3. [Cu(OH)3] = [Cu(OH),]° + OH" 4. [Cu(OH),]* = Cu*" + 40H

6. Konyenmpayus uonos cepeopa ¢ 0,4 M pacmeope K[Ag(CN),, pasna  monv/n. Kpygcr

[Ag(CN),] = 1-10~*%,

Oreerst:  1.0,46:10 2.0,46-10~4 3.10~ 4.1-1074

Bapuanm 15

1. Cmpykmypnas o0cobeHHOCMb JU2aH008, 005S3amenvbHas OAs BO3HUKHOBEHUSl MeHCOy

KOMNIEKCo00pazoeamenem u JueaHOamu Ces3u - 3mo

OTBeThI: 1. Hasmuue J-3JIEKTPOHOB 2. NMPOTHBOMOJIOKHBIN 3aps/l MO OTHOIIEHHIO K
3apsily KOMILIeKcooOpa3zoBareiasi 3. 0oJsiee 3HAYMTEJIbHBIH Ppaguyc 1o
CPaBHEHHI0 ¢ KOMILUIeKcooOpa3oBaTeseM 4. HaJu4ue CBOOOAHBIX ATOMHBIX
opoOuTaei

2. @opmyna neumayuaroaxsadicenesza (1) nampus — smo

OtBerbI: 1. Nay[Fe(H20)(CN)s] 2. [NazFe(H20)(CN)s] 3. Nag[Fe(H,O)(CN)s]

4. Nay[Fe(CN)s](H,0)

3. Cmenenv okucieHuss KOMnIeKcoobpazosameis, €20 KOOPOUHAYUOHHOE YUCTO, 3aPs0

KOMNJIEKCHO20 UOHA PABHbL coomeemcmeeHHo +3,6 u +2 6 coeounenusx:

OtBeThI: 1. [Cr(H20)3(NH3),CI|Cl, 2.[Cr(H20)2(NH3).Cl;|Cl 3. [Cr

(NH3)2(H,0)3CI|C1 4. [Cr(H20)(NH3);ClL]Cl

4. U3 pacmeopa xomnaexcrou conu COCl3'5NHs numpamom cepedopa AgQNO3 2/3 sceeo xnopa.



Koopounayuonnas chopmyna 0annoeo KomMnieKcHo20 coeOUuHeHUsl - .
OtBerhI: 1. [Co(NH3)sCI|Cl, 2. [Co(NH3)3 Cl3](NH3), 3. [Cr(NH3)sCl)C1 4.
[Co(NH3)4Cl]
5. Cymmapnoe ypasnenue ouccoyuayuu komniekcno2o uona ¢ coeounenuu Ba/Cu(OH)s]— smo
OtBersi: 1. Ba[Cu(OH),]= Ba*" + [Cu(OH),]* 2. [Cu(OH)4)*= [Cu(OH)3] +
OH"

3. [Cu(OH)3] = [Cu(OH),]° + OH" 4. [Cu(OH)4)* = Cu*" + 40H"
6. Konyenmpayus uonos Cd* & 0,1 M pacmsope Ky[CdJs/, cooepocawem, kpome mozo, 0,1
monwe KJ 6 1n pacmeopa, pasna _ monv/n. Kuyger [CdIs] % =7.9-107".
Orsersi:  1.0,4:107° 2.7.9:-10~" 3.7.9-10~7 4.1-10°

Tema 6 «PacTBOPLI»

Bapuanm 1
1. Maccoeaa oona 2nwko3el 6 pacmeope, cooepicauiem 800 2 eoovr u 200 2 2nwko3swl,
cocmagnaem ___ %.
OtBer: 1. 25% 2. 20% 3.15% 4. 10%
2. /Ina nonyuenusn 0,5 n. pacmeopa H,SO, nyscno pazoasums e¢ 2 M pacmeop 6 pas.
OtBer: 1. 2 2. 4 3. 8 4. 16
3. Jna neumpanuzayuu 10 mn 0,5 M pacmeopa HySO4 nysicno i 0,5 M pacmeopa NaOH.
OtBer: 1. 5 2. 10 3. 20 4. 40
4. Hopmanvhas konyenmpayus 0,98% pacmeopa HoSOs (M rasos = 98 2, p = 1 2/em®) pasna
H.
Ortger: 1. 0,01 2.0,1 3. 98107  4.02
Bapuanm 2
1. /lna npuzomoenenusn 5 1 8%-nozo pacmeopa (p = 1,075 o/mn) nompedyemca_____ 2. NaxS0O3
Otetr: 1. 40 2. 400 3.450 4. 430
2. B100 mn 2 n pacmeopa H,SO, codeporcumcs 2 Kuciomol.
OtBer: 1. 19,6 2. 49 3. 98 4.9,8
3. Ha mumposanue 25,0 mn pacmeopa HCI pacxooosanu 40,0 mn 0,5 u. pacmeopa KOH.
Monspnocme pacmeopa conanol KUCIOMbL PABHA _ MOJb/IL.
OrtBet:1. 0,8 2.0,4 3.0,25 4.1,6
4. B 10 mn pacmeopa (p = 1 Z/CM3) cooepaxcumcs 0,02 2 uonos Ca** (Mc,= 40 e/monw). Kaxosa
HopmansHas konyenmpayus uonos Ca’*?
OrtBert: 1. 0,1 2. 2 3. 0,005 4. 0,0001

Bapuanm 3
1. 1 1 25%-no020 (no macce) pacmeopa cooepracum 400 2 pacmeopennozo eeuwjecmea. Kaxoea
nAOMHOCMb IMO20 pacmeopa?
Otset: 1. 1,25 r/Mn 2. 1,5 t/mn 3. 1,6 t/Mn 4. 1,7 r/ma
2. Ckonvko 600vl HyxcHo 0ooasums k 100 mn 2 M pacmeopa cepnoit Kuciomsl, 4moowl
noayuums 0,5 n. pacmeop?

Otser: 1. 0 mn 2. 100 mn 3. 300 ma. 4. 700 mo.

3. Ckonvko mn 0,1 M pacmeopa NaOH nompeodyemcsa na peaxuyuto ¢ 10 mn 0,05 M pacmeopa
Cu(OH),?

OtBet: 1. 5wMmn 2. 10 M. 3. 20 mn 4. 40 mn

4. B 50 mn pacmeopa conanon kuciomul (p =1 o/em’) cooepacumca 0,002 monv uonos H'.
Kakoeé mump xucnomut 6 9mom pacmeope?
OtBer: 1. 0,146 2. 0,00146 3.1,46 4. 24

Bapuanm 4
1. Haitmu maccogyrw 00110 21i0Ko3vl 6 pacmeope, cooepycauwem 1000 2 e¢oovr u 100 2
2/IIOKO3bL.



Otger: 1. 10,0% 2.11,3% 3.9,1% 4. 12%

2. Kaxoit o0vem 50%-noii (no macce) cepnoii kucnomot (p = 1,4 2/mn) nysncno 63amo, umoowi
noayuums 1000 mn 0,1 M pacmeopa?

Otset: 1.50 ma 2.27.4 mn 3. 19,6 mi. 4. 14 mn

3. Ckonvro mn 0,1 M pacmeopa NaOH uyxcrno oobasums ons neumpanuzayuu 20 mn 0,1 M
pacmeopa cepHou KUciomi?

OtBer: 1. Sma 2. 10 mur. 3. 20 ma 4. 40 ma
4. Umeemcs 4,9%.-nviti pacmeop H>SO4 (p = 1 o/em®). Hopmanenocms samoeo pacmeopa
pasHa____ H.
OtBer: 1.10 2.0,1 3.0,01 4.1
Bapuanm 5

1. B 5002 60061 pacmeopeno npu nazpesanuu 300 2 NH,CIl. Kaxaa macca NH,Cl évioenumcs
U3 pacmeopa npu - OXJ1AHCOCHUU €20 00 50°C, ecau pacmeopumocmov NH,Cl npu smoii
memnepamype pasna 50 2 ¢ 100 2 600vt ?

Otser: 1. 250Tr 2. 200 3.50r 4. 30r

2. CKko1bK0 M1 80061 HysHCcHO 0odasumb K 100 ma 1 M pacmeopa cepnoii Kuciomot, 4moowl
noayuums 0,5 n. pacmeop?

Oteer: 1. 0 mn 2. 100 mn 3. 200 mn 4. 300 ma 5.700 mn

3. Kaxoti pacmeop nonyyumcs, eciu k 100 mn 0,5 M pacmeopa NaOH oobasums 100 ma 0,5
M pacmeopa HySO4?

Otser: 1. llenounoit 2. KucJbiii. 3. HeiliTpanbHblii

4. B 100 mn pacmeopa Ca(OH), (p = 1 e/cm?’) cooepacumcs 0,02 2 uomnos Ca**. Kakos mump
amoeo pacmeopa?

OrtBer: 1. 2. 3. 4.

Bapuanm 6
1. 100 mn 25%-n020 (no macce) pacmeopa codeprcum 50 2 pacmeopennozo eeuyecmaa.
Kakoea nnomnocms smozo pacmeopa?
Ortsert: 1. 1,25 r/mn 2. 1,83 r/mn 3. 2,0 r/mn 4. 2,33 r/mn
2. Ckonvko 600bl HyyscHo dobaeums Kk 100 ma 0,5 M pacmeopa cynspama nampus, umoowl
noayuumsp 0,1n. pacmeop?
Otser: 1. 100 M 2. 400 mn 3. 700 m. 4. 900 mu.
3. Kakoit 06vém 0,2n. pacmeopa wiénouu onsn peaxyuu ¢ 100 ma 0,5 n. pacmeopa FeClz?
Otser: 1. 25 Mn 2. 40 mu. 3. 250 mn 4. 400 mn
4. IlIpouenmnan xonyenmpayua 0,18 M pacmeopa (p=1 o/em®) pasna___ %.
Otger: 1. 80 2. 10 3. 15 4. 20

Bapuanm 7
1. Onpeoenume, 6yoym nu nacvtuwgenuvimu 20%-uvtit pacmeop cynvhpama meou (p-p A) u
8%-nblit pacmeop xnopama kanusa (p-p b), ecnu pacmeopumocms cynvgpama meou pasna 25
2Hna 100 2 600vl, a xnopama kanusa 102 na 1002 600v1?
Ortser: 1. O0a pacTBopa -Her 2. O0a pacrBopa-ga 3.P-pA—na,p-pb—-ner 4.P-pA
—Her, p-pb - na
2. Kaxoii 06vem 50%-noii (no macce) cepnoii kucnomot (p = 1,4 2/mn) nysicno 63ams, umoont
noayyumse 100 mn 0,1 M pacmeopa?
OtBer: 1.5Ma 2. 1,4 ma 3. 2,0 ma1. 4.2,8 ma
3. Ckonvko epammos CaCOs evinadem 6 ocaodok, eciu k 400mn 0,5 n. pacmeopa CaCl,
npubasums uzdLimox pacmeopa coost NayCO3?
Oteer: 1. 5T 2. 10r 3. 20r 4. 40r
4. Umeemcs pacmeop HySO4 5%. nromnocms pacmeopa p = 1 o/em® T ump pacmeopa pagex
__2/mn. OrBer: 1.0,001 2.0,1 3.0,002 4. 0,05



Bapuanm 8
1. Maccosas 0ona xnopuoa nampus 6 pacmeope, cooeprcauiem 280 2 600wt u 40 2 conu paena
OtBer: 1.0,125 2.1,25 3.25 4. 0,25
2. Kakoii o0vem 50%-noii (no macce) cepnoii kucnomot (p = 1,4 2/mn) nyscno 63amo, umoowt
noayuums 100 mn 0,1 M pacmeopa?
OtBer: 1.5 Ma 2.1,4 ma 3. 2,0 M. 4. 2,8 Mma
3.Ha netimpanuzayuio 20 mn pacmeopa, codepaicawezo 8 1 112 2 wenouu, uspacxo0osano 24 mu
0,25 n. pacmeopa kuciomsi . Paccuumams sxeusanenmmuyro maccy M- wenouu.
Otsert: 1. My = 12 r/mo01b 2. M5 = 30 r/moib 3. M5 = 36 r/™moi1B 4. M = 40 r/mMoib
4. Hopmanvrnas konyeumpayus 0,98% pacmeopa H,SO4 (M vasos = 98 2, p =1 2/CM3) pasHa
_ n.Ortser: 1. 0,01 2.0,1 3.9,810% 4. 02

Bapuanm 1
1. Kakumu npusHakamMu onpeaessiercs djiekTpoantudyeckas auccounanus CUJIBHBIX

aekTpoauToB?  A) Jlucconmuupyrot obpatumo. b) Juccormuupyor MHOrocryneHdato B)

Juccouuupyrot npaktuuecku  HeobpaTtumo. ) JluccouuupyoT B OAHY CTYIEHb.

OTBEThBIL: 1. A, T 2.5,B 3.A,b 4. B, T
Hanucams ypasnenus ouccoyuayuu conu Na,HPO4 (Pacnucams ouccoyuayuro)

2. Kakoii U3 mpoieccoB cOOTBETCTBYeT YKA3aHHOMY HOHHO-MOJIEKYJISIPHOMY YPABHEHHIO:

FeOH* + 20H — Fe(OH);

OTBET: 1. FeCl, + H,O — 2. FeOHCI + NaOH — 3. Fe(OH),Cl + NaOH — 4. FeOHCl; +

NaOH —

3. B BOJIHOM pacTBOpe KAaKoro BellecTBa cpeaa meJouHas (npuseoume ypasHenus 2uopoiusa

O0anHoU COJZM)? OTBET: 1) K>SOy 2) CuCl 2 3) NaZSi03 4) A|2(504)3

4. Jlo6aBJjieHHe KAKMX U3 MEPEYNCIEeHHBIX HIKEe peareHToB K pacTBopy Na,SiO3 ocimadur

THAPOJIN3 A) Cr2(804)3 b) LIOHB) K,CO3;T') H;O 1) NazPOq

OTBET: 1) A,bJ1 2) 5,B,/] 3) B,l' 4) A,I'

5. KoncranTa AMcCOUMAUMHM CHHHJIBHOH KHCJIOTHI (HuaHoBoaopoaa) Kymcn) = 8,1-10'10.

Haiitu crenenns auccoumumamuu o B 0,001 M pacrBope HCN. Pacnucams ouccoyuayuio

CUHUTILHOU KUCTIOMbl

OTBETHI: 1o =9-10"2.0.= 5,4-10°3.0. = 8,1-10°4.0.= 9-10°

Bapuanm 2
1. Kakumu npu3zHakamm omnpenaeiasierca JdJjiekTpoauntudeckas auccounanus CJIABBIX
3JIEKTPOJIUTOB?

A) Huccomuupytor obpatumo. b) luccounupyror MHoroctyneHuato B) Jluccouunpyror
npakTH4ecku HeoOpatumo. ' Jluccouuupyror B OJHY CTYIEHb. (Pacnucams ouccoyuayuio
ceprucmou kuciomor)OTBETBI: 1. A, T’ 2.5,B 3.A,b 4. B,
r

2. Jl1si oCyIIecTBIEHHsI PEAKIMN B COOTBETCTBHHM ¢ ypaBuenneMm S° + H' — H,S mo:kHoO
HCIO0JIB30BATH APy BeleCTB:

OTBET: 1. K;Su Ca(OH)z 2. K;Su HCI 3. H,S 1 KOH 4. K,S u NaHCO3

3. I'mapo/iu3 nporeKaer NpH PACTBOPEHMHU B BOJe(npugecmu ypasHeHue 2uopoau3a 3moll
conu):

OTBET: 1) CaBr; 2) Ba(NOs), 3) Na;SO, 4) AlCl;

4.Kak Bausier Ha mpouecc ruaposu3a coiau BeCl, noBblmenue temneparypbl (npusecmu
coomeemcmayoujue ypasHeHus peaxyui)?

OTBET: 1) rugponu3 ycunupaercs, pH pactBopa monmxkaercs. 2) rupoiaun3 ycuinbaercs pH
pacTBopa MOBbIIAeTCA. 3) THAaposn3 nojasisercs, pH pacTBopa moBeimaercs. 4) TUAPOIU3
noxaasisiercs, pH pacTBopa noHmxkaercs

5. Ilpn Kakoii KOHIEHTPALMM PACTBOPA CTENeHb Aucconnanum asotucroi kucaorsl HNO;



oyner paBHa 0,2? Koncranta auccoumannu HNO; K = 4-10™. Pacnucamy
ouccoyuayuio azomucmou KUCiomol.
OTBETBI: 1.1:10% mons/n 2. 5-10% moms/n 3. 1-10™ momns/ 1 4.2-10% monb/1

Bapuanm 3
1. Kak aucconMupyloT B Ppa30aBJeHHBIX BOJAHBIX PACTBOPAaX CePHHUCTast M YroJbHas

KHCJIOTHI?

A) B ogny crynens u npaktuuecku HeoOpatumo — b) OOpaTumo B IBE CTYIICHH

OTBETBI: 1. OGe no tumy A 2. O6e o Tumny - b
3. IlepBas mo Tuny b, BTOpas mo tuny A 4. Tlepsas no tumy A, BTopas o tuny b
Pacnucamv ouccoyuayuio ceprucmoti u y2oabHOU KUCIOM.
2. BemmecTBOM, BCTYNIUBIIMM B PeaKIMI0, COKPAIlleCHHOE NOHHOE YPABHEHHE KOTOPOH ... +
2H' = Fe** + 2H,0, sBasiercsOTBET: 1. uutpar xenesa (II) 2. kapGonar xenesa (II) 3.
rugpokeu xenesa (II) 4. xmopun xenesa (II)
3. ! no xaTuoHy, ¥ M0 aHHOHY THAPOJIU3YeTCsl Cob (npusecmu ypagnenue 2uopoau3a 3mot
conu):
OTBET: 1) 6pomux kanust 2) Xjaopux aMmMoHus 3) ameraT HaTpusi 4) cynbhug aMMOHUS
4. Jlob6aBiieHHMe KaKHMX M3 INepPeYMCICHHBbIX HHKe peareHTOB K pacrBopy AlCl3 ycmamr
npouecce ruaposusa droii conu: A) H;SO, B) H,0 B) K;SO3 T') ZnCl,
OTBET: 1) AT’ 2)b,B 3)A.B 4)b,B
5. KakoBa koHueHTpanusi HoHOB Boaopoaa B 0,005 M pacrBope ykcycHoil kuciaorbi? Ky
cnscoon = 1,8-10°. OTBETBL: 1. 5-10°2.103. 3-104.9-10"*

Bapuanm 4
1. Kak 1uccouMupyIoT OCHOBHBbIE COJIM B BOJHBIX pacTBopax ?

OTBETBL: 1. CuOHCl — Cu** + OH  + CI 2. CuOHCle> Cu*" + OH +CI
3. CuOHCI — CuCl" + OH , 3atem CuCl" & Cu?®* + Cl 4. CuOHCI — CuOH" + Cl -, 3arem
CuOH'& Cu' + OH  Pacnucamo ouccoyuayuio AI(OH),;NOs
2. Mouaekyasipuomy ypaBHenuw BaCl, + K,;SO, = BaSO, + 2KCI coorBercrByer
COKpallleHHOe HOHHOE YPaBHEHHe:

OTBETBHL: 1. Ba®" + SO~ =BaS0, 2.Cl + K+ =KCI 3. BaCl, + K,SO4 = BaSO, + 2KCl
4. BaCl, + K,SO4 = BaSO, + 2K™ + 2CI
3. ITo aHHOHY THAPOIN3YETCS CONb (npusedume ypasHeHue cUOPoIU3a OAHHOU COJU):
OTBET: 1) xnopua 6apus 2) Hutpun kanus 3) cyabdar meau (II) 4) aurpat Hatpus
4. Kakne nmapsl coseii He MOTYT CyIeCTBOBATh B OAHOM pactBope? Ilpusedume ypasnenusn
peaxyuu. A) FeCl, u NH,Br B) Na,S u NH,Cl B) AgNO3; u KCN OTBET: 1) A,b,B 2) 5,B
3) A.B4) A,b
5. PaccuurtaTh konuentpanuio nonos NH," B pactsope, 1 ;1 koToporo cogep:xut 1 MoJan

NH;OH u 0,1 mona NaOH, Knuson = 1,8'10'5. Ilpusecmu ypasnenus
ouccoyuayuu NH,OH u NaOH.

OTBETHI: 1. 7,4-10'5 MOJIB/T 2.1-10* moms/n 3. 2:10° mons/n 4. 1,8-10'4 MOJIB/JI
Bapuanm 5

1. Kakue u3 YyKa3aHHBIX CBOHCTB OTHOCATCH K KOHCTaHTe Jucconuamum ? A)
VYBenuuuBaeTcsi ¢ yMEHbLIEHHEM KOHLEHTpAIMK Auccouuupytomero Bemectsa. b) Kz na 3-4
nopsigka Menbuie Kjp, KoTopas, B CBOIO ouepenib, Ha CTOJBKO e MeHble Kpj. B) ¥V cuibHbIX
AIEKTPOIUTOB OobIIIE 1.
OTBEThBI: 1. A, b, B 2.5,B 3.A,b 4.A,B

3anucaTh BBIPKEHUS JJII KOHCTAHTHI TUCCOIMAIIMNA W CTENICHU JUCCOLUAIMA CUHWIBHON
KHCJIOTBI
2. Kakoii 13 npoueccoB COOTBETCTBYeT YKA3aHHOMY HOHHO-MOJICKYJISPHOMY YPABHEHHIO:
Cr?* + 20H — Cr(OH),



OTBET: 1. CrCl; + H,O — 2. CrO + H,0 — 3. Cr(OH),; + K;,CO3 — 4. CrCl, + NaOH —

3. 1o kKaTHOHY THAPOJIM3YETCH COJIb (Rpuseoume ypasHeHue 2uopoiu3a IMoi Coau).
OTBET:1) cynsdun Hatpust 2) xnopun menu (II) 3) autpat Gapust 4) kapOoHAT Kanus

4. Kak Bausier Ha npouecc ruapou3a coqau NaClO nmoBbimeHHe TeMmepaTypbl pacrBopa
(npusecmu ypasnenue cudponusza 0aunou conu)?

OTBET: 1) runponu3 ycunuBaercsi, pH pacTBopa moHmkaercs. 2)ruapoiau3 ycuiauBaercs pH
pacTBOpa moBblIaeTcsA. 3) ruAposn3 nojasisercs, pH pacrtBopa nosblmaercs. 4) THIpOIU3
nonasiusiercs, pH pacTBopa moHmkaeTcst

5. KakoBa Oyaer KoHIeHTpamusi HoHOB Bogopoaa [H'], ecaim k 1 a 0,05 M pacrBopa
cuanIbHOM Kkuceaorel HCN (K = 7,9-10'10) n06aBuTh 0,5 Mot nuanucroro kaauss KCN?
OTBETBI: 1. 10’ bons/a 2.7,910 P moms/n 3.7,910 monb/nb 4.610 1
MOJIB/JI

Bapuanm 6
1. Kakue u3 mnepeyHMc/JeHHBIX BelIeCTB [IMCCOUMUPYIOT B BOJHBIX pPacTBOPax Kak

CUJIBHBIE saexktpoautbi? A) ['mapokcunbl s-35eMeHTOB. b) OcHOBHBIC, CpeHUE M KUCIIBIC
comu. B) beckucnoponnsie kucnotel. Pacnucamwv ouccoyuayuro conei A(OH),Clu NaHCOs
OTBETHBI: 1. A,b,B 2.5,B 3.A,b 4.A,B
2. CoxpalnieHHOE HOHHO-MOJIEKYJ/ISIpHOe YPaBHeHHUe cO0TBeTcTBYeT peakuuu mexay KoCOs
u HCI OTBETBI: 1.2K* + CO5” + 2H" + 2CI" = H,0 + CO, + 2K* + 2CI'2. CO5* + 2H* =

H,O + CO,3. K,CO3; + 2HCI = 2KCI + H,0 + C0O»4.K,CO5; + HCI = 2KCI + H,CO3

3. 'mapoJin3 Kakux coJsieil U3 NpeACcTABJIEHHOI0 CUCKA NMpUBeAeT K noHuxeHuio pH cpenst
(npusecmu ypasnenus zuoponusa smux coneir)? A) ZnCl, ) CH;COONaB) KCN I') NaCl
) Aly(SO4)sOTBET: 1) A,B 2) ,B,J]] 3) B,I'4) A,]]

4. JlobaBieHUe KaKHX M3 MePeYHCJIeHHBIX HUKe peareHToB K pactBopy Aly(SO,4); yemmur
THAPOJIU3 ITOM costm (npusecmu ypasnenus zuoponusa )? A) HNO; B) Na,SB) KOH TN)
CuCl, 1) H,OOTBET: 1) A,J1 2) A,I,1 3)5,B,J1 4) b,B

5. Beruucaurs pH 0,1 M pactBopa KC10. Hanucath ypaBHeHHe rHAPOJIM3a COJIH.

OTBET: 1) 10,85 2) 9,7 3)6,2 4) 3,1

Bapuanm 7
1. B xaknx cnuckax copepxkarca TOJIBKO CUJIBHBIE snexkrpoantsi? A) KBr, H3SOy,

NaOH, HCI b) KOH, H2SO3, HNOs3, NaySO4, B) (CuOH)2S04, NayS, CH3COONH,4, NaHCO3
OTBETLHIL: 1. A, b, B 2. A,b 3. A,B 4. b,B 5. Toapko B A
Pacnucamo ouccoyuayuro cunvnozo anexkmponruma Ba(OH),.
2. CoxpallieHHOe HOHHO-MOJIEKYJ/ISIPHOE YPAaBHEHHe COOTBETCTBYeT peakuuu mexay KoS u
HBr
OTBETHI: 1. 2K* + S% + 2H" + 2Br = H,S + 2K* + 2Br2. $* + 2H" = H,S3.K,S + 2HCI

= 2KBr + H,S4.K" + Br = KBr
3. I'maposm3 Kakux cosiedi M3 NMPEACTABJICHHOIO CIHCKa NpUBedeT K moBbimennio pH
cpenbl (npusecmu ypasuenus 2uoponusa smux conei)? A) NH,Cl B) KNO3B) Li,CO;3 I')
KCI Il) Na,SO3
OTBET: 1) A,.B 2)b,B,JI 3)B,Jd 4)B,[
4. JloOaBiieHHe KAKHMX W3 INEepPe4YHCJCHHbIX HHMke peareHTOB K pacrBopy FeCl; ycmiaur
THAPOJIN3 ITOM costu? A). HCI B).NaCO; B).NaOH TI’). NH,Cl [I).ZnCl,
OTBETBHL: 1.A,b 2.A,T 3.5,B,/1 4.B5,B

Hanucamov  ypasumenus  ouccoyuayuu 6cex NpUBEOeHHbIX 6ewecme U  2UOPOIU3A
cOOmMeemcmeayIouux UOHO8 conell
5. Beruncauts pH HCOONa B 0,1 M pactBope. Hanucams ypagneHnue cuopoausa cou.
OTBET: 1) 12,5 2)8,37 3)7,1 4)2,1
Bapuanm 8
1. B kakux cnuckax HE COIEPXKUTCS coenmHeHuii, AUCCONUMPYIOIIMX MO THILY



CWIBHBIX 1ekTpoautoB? A) HSO3  Pb(OH),;, HNO,, H,CO3; b) H,S, Fe(OH),, NaHCOs,
H3PO4 B) H3PO3 Cr(OH);, NH4OH, (CuOH),SO4
OTBEThL: 1. A,b 2.A,B 3.5,B 4A 5 A BB
2. CokpalleHHOe HOHHO-MOJIEKYJISIPHOEe YpPaBHEHHE COOTBETCTBYET PeAKIUH MexKIy
CI’z(SO4)3 u NaOH

OTBETBI: 1. 2Cr* + 350,% + 6Na’ + 60H = Cr(OH); + 6Na* + 350422. Cr'® + 30H =
Cr(OH)33. Cry(S04)3 + 6NaOH = 2Cr(OH)3 + 3Na,S044. Na® + OH = NaOH
3. OCHOBHBIMM MNPOAYKTAMH, OOpPa3ylOIIUMHCH TNPH TUAPOJH3e CcyabduTa HATPHS,
SIBJISIIOTCSI
(npusecmu ypaenenue cudponusza 0aHHoU coau):
OTBET: 1) HzSOg u NaOH 2) NaH803 u NaOH 3) NaOH, SOz u HzO 4) Na2803 u HzO
4. Jlo6aBjieHHEe KAKMX M3 IMEPeYUCIeHHbIX HHMKe peareHTOB K pactBopy K>SOz ycmanrt
ruaposus 3toi comm?  A). HCl B). Na,CO3 B). NaOH T'). NH4Cl [).ZnCl,. Hanucamo
VPagHeHus 2uOpoIU3aA CoJlell.
OTBETBL: 1. A, A 2.A, T, 3.5,B,J1 4 AT
5. Boruucauts pH NH4C1 B 0,01 M pactBope. Hanucats ypaBHeHHe THAPOJIH3a COJIN.
OTBET: 1)5,63 2)54910™% 3)23410° 4)113

Bapuanm 9
1. Peakunu MOHHOT0 00MeHA NMPOTEKATH NPH YCJIOBHH 00pa30BaHus ...

a)ocaaka 0)MantoJUCCOIMUPYIOLIETO BEIIECTBA B) Ta3a I') CUIILHOTO 3JIEKTPOJIUTA
OTBET: 1.a,6,,r 2.a,0,8 3.a,Br 4.0,B,T
2. CKoJ1bKO HOHOB 00pa3yeTcsi NPH MOJHOM qucconuanum cyabpara xpoma (I11)?
OTBET: 1.1 2.2 3.5 4.3
3. PacTBOp KHCJIOTHI M PACTBOP OCHOBAHHS CMEIIMBAKT B YKBHBAJEHTHBIX KOJHYECTBAX.
Jasi kakux u3 nepeYrcjaeHHbIX map (KUCJa0Ta + OCHOBAaHHE) PAcTBOpP OydeT MMeETh
HelTPaIbHYI0 peakuuio?

A)NH,OH + HCl1 B) NH;OH + CH3COOH B)NaOH +HCl TI') NaOH + CH3COOH
OTBETHL: 1. A,b 2.5,B 3.b,I' 4. A,I' Hanucams ypasnenus 2uopoausa coell.
4. YCHIUTH THAPOJIN3 CYJIb(UTA KAJIUS MOKHO MyTeM
OTBETHI: 1. oxnaxneHus 2. noOaBJeHHs KUCIOpOAa 3. mo0aBieHUs ILIET0YH 4,
HarpeBaHus
5. pH 0,01 M pacrBopa HaTpHeBOil COJIM HEKOTOPOl OJHOOCHOBHOH OPraHNU4YecKOi
KHCJIOTHI paBeH 11. BbIYMCIUTH KOHCTAHTY AUCCOIHAMEU ITOI KHCIOTHI.
OTBETHI: 1. Ky =1-107 2. K= 5-10"3. K;;=1-10°4. Ky = 1-10™°

Bapuanm 10
1. Bce BemecTBa, cnoco0HbIe 00Pa30BbIBATH PACTBOPHI, B 3aBUCUMOCTH OT TOT0 NMPOBOAS

HX PacTBOPHI (PACiIaBbl) JIEKTPUYECKHH TOK AeJISITCA Ha...

OTBET: 1. metannsl 1 HEeMeTa/u1la 2. OKUCIUTENN U BOCCTAHOBUTENHU 3. DJIEKTPOJUTHI U HE
AIIEKTPONUTHL 4. IPOBOJHUKH U U30JISITOPHI

2. UoHBbl M3 KAKOro Hadopa MOryT ObITh HAXOAUTHLCSI OJHOBPEMEHHO B OJHOM BOJIHOM
pacTBope?

OTBET: 1. Ba?*, NO5, SO,%, NH,", Br 2. Zn?**,C1" ,Fe**,Ca®*, OH" 3. Cu*, Br, Ag*, $%,
NO;s 4. Fe*", SO, Na" ,NH; ", NO3’

3. Kakue u3 mnepeyHMcjieHHbIX HHKe CoOJieil, NMoJABepPrasicb YacTHYHOMY THAPOJIU3Y,
00pa3yloT OCHOBHbIE COJIH? A) Cry(SO4)3 B) NapCO3; B) AgNO; TI') AlCl3 /J{nsa scex
conel Hanucams ypasHenus 2UOPoOaU3a.

OTBETBL: 1.A,b 2.5,B 3.B,T 4. A, T

4. Jlo0aBJjieHMe KAaKUX M3 NepevyHcIeHHBbIX HUKe peareHTOB K pacrBopy K>SOz ycmaur
THAPOJIN3 ITOM cosn? A). HCl Bb). Na;CO3 B). NaOH T'). NH4,Cl H).ZnCl, Hanucamo
YpagHeHus 2UOpOIU3A COIell.



OTBETBL: 1. A, A 2. A, I, 3.5,B, A 4. A
5. Crenenn guccouuanuu ¢gochopHoii kucaorsl no 1-oii crynmenun B 0,1 M pacrsope 0,17.
IIpeneOperass agucconuanyedl MmO JPYrMM CTYNEHSIM, BbIYMCIUTHh KOHUEHTPAIUIO

BOJIOPOIHBIX HOHOB B PacTBOpE.
OTBET: 1. 1,7 102 mons/n 2. 0,1 mons/m 3. 0,01 mons/n 4. 0,5 MonB/1

Bapuanm 11
1. [Ipouecc uccouranmu sABJIAETCS. ..

OTBET: 1. HepaBHOBECHBIM 2. 3K30TE€PMUYECKUM 3. OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIM 4.
00paTUMBIM
2. BemiecTBOM, BCTYNIMBIIMM B PeakIHI0, COKpPALllCHHOe HOHHOE YPaBHeHHe KOTOPOii ... +
2H = Fe® + 2H,0, aBasercs
OTBET: 1. autpar xene3a (III) 2. kapoonat xenesa (III) 3. rugpoxkcun xenesa (I1I) 4. xmopun
xkenesa (I11)
3. Pacnono:xure npuseaeHnsie couu B nopsake HIOHWKEHUS Beanuunsl pH B ux 0,1 M
pacTBopax
1. NaCl, NH4CI, FeCls, NayS, CH3;COONa, 2.CH3;COONa, NaCl, Na,S, NH4Cl, FeCls
3. FeCls, NH4Cl, CH3;COONa, NaCl, Na,S, 4. NayS, CH3;COONa, NaCl, NH4CI,

FEC|3
IIpusecmupeakyuueudponuzaconel.
4. Jlo0aBileHHe KaKHX M3 IepevYUCJeHHbIX HUKe peareHTOB K pacrBopy KCN ycmiaur
THAPOJIU3 3TOH coun? A). HCI b). Na,CO; B). NaOH TI’). NH,Cl [).ZnCl,
Hanucamw ypaenenus cudponusa coneu.
OTBETHL: 1.A, I 2. A, I, 3.5,B,JI 4.A,T
5. Onpegeaurs pH 0,001 M pactBopa KCN. Kjnen = 1-10

OTBETBI: 1. -.pH=10 2. pH=11 3. pH-4 4. pH
=3

Bapuanm 12
1. Cko0JIbKO HOHOB 00pa3yeTcs NPH MOJHOM Auccounanuu xjaopuaa xpoma (I11)?

OTBET: 1.1 2.2 3.5 4.4

2. Kakoii u3 npoueccoB cOOTBeTCTBYET YKa3aHHOMY HOHHO-MOJIEKYJISIPHOMY YPABHEHHIO:
Ca®* + CO3” — Ca CO;

OTBET: 1. CaCl, + H,S — 2. CaO + CO, — 3. Ca(OH)z + K,CO3 — 4. CaCl, + Na,CO3 —
3. B BOZHOM pacTBOpe KaKOro BellecTBa Cpeia meaouHast (npusedume ypasHenus uoponusa
oannoti conu)? OTBET: 1) K2SO4 2) CuC, 3) NaySiOs 4) Aly(SO4)3

4. JloGaBiieHUe KaKUX U3 MePeYHCIeHHBIX HUKe peareHToB K pacTBopy NaySiO; ocinadur
TUAPOJIN3

A) Cl’z(SO4)3B) LiOH B) KzCOgF) HQO}_I) NazPO4

OTBET: 1) A,bJ] 2) 5,B,J1 3) B, 4) A,l'

5.0npeneaure crenmeHb ruaposausa xJjgopuaa ammonusi B 0,01 M pacrBope 3T0i cosu.
KZ[(NH4OH) = 1,8'10-5.

OTBETHI: 1.3 =9-1072.8=3,9-10°3. =8,1-10%4. =2,4-10"

BAPHAHT 13

1 ITos10:xMTENBLHBIE HOHBI HA3BLIBAIOT. ..

OTBET: 1. katmonamu; 2. aHHOHAMHM; 3. accomuaraMu; 4. KaTogaMH.

2.Kakoii U3 nmpoueccoB COOTBETCTBYeT YKA3aHHOMY HOHHO-MOJIEKYJISIPHOMY YPaBHEHHMIO:
Mg?* + COs* — MgCO;

OTBET: 1. MgC|2 + H,S — 2. MgO + CO; — 3. Mg(OH)z + K, CO3; — 4. MgCIZ + Na,COs3
N

3. I'maposm3 Kakux cosedl M3 NMPEACTABJICHHOIO CIHMCKA NpUBeAeT K noBblmeHno pH




cpenbi? A). NH,Cl B). NaNO; B).Na,COs; TI'). KClI N).K;SO3  Hanucams ypasnenus
2uopoausa coJeil.

OTBEThL: 1.A,B 2.5,B,J1 3.B,J1 4.B,T

4. Kakue nmapsbl coJjieii He MOT'YT CylIeCTBOBATh B OJTHOM pacTBope?

A) FeClsu NH4Cl bB)NayS, u NH4Cl  B) AgNOsu FeClsllpusecmu ypasnenus peaxyuti
OTBETBHL: 1.A,b,B 2.5,B 3.A,B 4.A,b

5. B 100 M pacTBOpa coepKUTCS 5010 mosp KOH. Yemy paBHA KOHIEHTPALMS HOHOB
OH’ B 5Tom pacrBope? OTBET: 1.5¢10  moms/n 2. 5410  monms/m 3. 5+10 % mons/n 4.
2010 " monb/1

BAPHAHT 14

1. Mepoii 3J1eKTPOJIMTHYECKOH TUCCOIUAIMHU IEKTPOJIUTA CYUTAIOT. ..

OTBET: 1. xoHcTanty ckopoctu peakuuu; 2. pH pactBopa; 3. cremeHp auccouuanuu; 4.
MOJIIPHYIO KOHLIEHTPALIMIO pacTBOpA.

2. CoxpaleHHOe HOHHO-MOJIEKYJISPHOE YpaBHeHHe COOTBETCTBYeT PeAKUHH Mexay
Aly(SO4); m NaOH OTBETBI: 1.2A1 ** + 350, + 6Na* + 60H = Al(OH); + 6Na* + 350,22
Al +30H = AI(OH)33. Al,(SO4)3 + 6NaOH = 2 Al(OH); + 3Na28044.Na+ + OH = NaOH
3.I'uapoJn3 Kakux cojieid U3 JaHHOro cnucka BeaeT K moBblmenuio pH cpeavi? A) ZnCl,
b) CH3COONH; B) NaCN TI') KCl 1) K,SO3 Hanucams ypasnenusi eudpoauza 3mux
coetl.

OTBETBHL: 1. A,B 2.5,B, 1 3.B,J1 4.B,T

4. YCUIUTH THAPOJIN3 XJIOPHUIA ATIOMUHHUS MOKHO IIyTeM

OTBETEI: 1. no6asnenns HCI2. no6asnenns Na,oS 3. oxnaxnenus 4. nodasnenus FeCljy

5. Onpenennre crenens ruaposansa ¢propuaa xaausa B 0,01 M pacrBope sroii comn. Kpymr)
=6,6-10".  OTBETBI: 1.5 =9-10"2.=3,9-10°3.8 =8,1-10%4. =2,6-107

BAPHAHT 15

1. Kak quccouuupyroT B BOJAHBIX pacTBOpax OCHOBHBIE cOn?

OTBET: 1. CoOHCl — Co# +OH +Cl~ 2. CoOHCI — CoCl "+ OH - , 3aTeM CoCl™ —
Co?*+Cl™~ 3.CoOHCl — CuOH"* + ClI", 3atrem CoOOH " — Co % + Cl~ 4. et npaBubHOro
OTBETa

2. ITpoaykrom peakuun mexkay FeSO, u (NH,),S 6yner

OTBETHI: 1. cyasdur xeneza (1) 2. cynmspun xenesa (1) 3. cynpdur xeneza (1) 4.
cynbhun xemnesa (1)

3. Mpoaykrom ruaposmsza FeCl, mo mnepmoii crynenu siBasiorcesi (Hanucamov ypaenenue
euoponuza FeCly.)

OTBETHI: 1. Fe(OH)32. Fe(OH),3. Fe(OH)Cl4. Fe(OH)CI

4. Jlo6aBjieHNe KAKHX W3 NepevYnCIeHHbIX HHKe peareHToB K pacrBopy NiCly ycmaur
ruapou3s 3toi conu? A). HCl B). Na,CO3 B).NaOH T). NH,Cl [1).H,O Hanucamo
VPasHeHus 2u0poaU3a coJlell.

OTBETHL: 1.A, 1 2. A, T,/ 3.5,B,/1 4.5,B

S. Ilpn Kakoi KOHIEHTPAIMM PACTBOPA CTENEeHb Aucconnanun asorucroi kucaorsl HNO;
oyaer pasna 0,2 (Kx = 410 *)?

OTBET: 1. 10 ? Mmons/nm 2. 510 ? mons/n 3. 10 * mons/n 4. 210  mons/1

Tema 7 «OKHCIAUTEIHLHO-BOCCTAHOBUTEJIbHBIC PEAKIIHN))

Bapmuanr 1

1. BeiOepure npaBuiabHble yTBep:kaeHus Ajass OBP: a) OBP nporekaer ¢ M3MeHeHHeM
cTeneHeil okucjeHusi; bB) oAHOBpeMeHHO NPOTeKaeT MNpoUECcC OKHCJIEHMSI M Ipolece
BoccTaHoBieHusi; B) B OBP okuciuTeb 1 BOCCTAHOBHUTEIb BCEIAa HAXOAATCH B Pa3sHBIX

MOJIEKYJIaX.
OTBET: 1) A,5 2)A,5,B 3)A,B 4)5,B



2. BeibepuTe peakiiuyu BHyTPUMOJIEKYISIPHOTO OKHCIIEHUS-BOCCTAHOBIICHUS

OTBET: 1)6KOH+3C1, =KC103 +5KC1+3H,0 2)H,S+HC10=S+HC1+H,0

3) PbS+4H,0; =PbSO,4 +4 H,0 4)2Pb(NO3); =2PbO+4NO, +0,

3. MeTo1oM 3eKTpOHHOTO OanaHca paccTaBbTe KOdhHUIMEHTHI B ypaBHeHUH peakiimn KMnQOy4
+H,02, <MnO; +O, + H,O +KOH. KonudecTBOo MoJeKya BOJIbI, 00pa3yromeiicss B peakiuu

paBHO:
OTBET:1)12)23)34)4
4. Bo3MOkHO JM  OKHCJIMTEJIbHOE PaCTBOpeHHE CYPbMBI (¢ (Sb3+/Sb) = 0,21B) B

KOHIIEeHTPHPOBAHHBIX COJIIHOM M a30THOM kuciaorax npu H.y. OTBETEHI: 1) O0a npouecca
paspemiensl mo TJ® u KH® 2) O6a mpomecca 3anpemniensr mo TP 3) O6a mporecca
paspemiensl o TA®, o 3anpemienst o KH®  4) Bosmoxno pacrBopenue B HNOs, HO He
Bo3MokHO B HCI wu3-3a 3ampera mo TA® 5) Bo3moxno pactBopenne B HNOs, HO He
Bo3MokHO B HCI u3-3a 3anpera mo KH®

5. B 1 a1 pacrBopa coaepxutcst 10 r HC10, . HopmaasHocts pactBopa HC10, B peaknuu
SO; + HC104 + H O-HC1+H3SO,4 paBna: OTBET: 1) 1,12 1. 2) 0,81 1. 3)0,22 1. 4) 0,53 1.

Bapuanr 2

1. BoiOepuTe npaBU/IbHBIE YTBEPHAKAEHUS JJsl OKMCIUTENsA: A) caM BoccTaHaBJauBaeTcs; b)
ero CreneHb OKHCJIeHMS MNOHMKaercs; B) ero moreHmuman po/ukeH ObITh 0o0JibIIE
NOTEeHIHAJIA BOCCTAHOBUTesA, YT00bI peakuusi nporexkana. OTBET: 1)A,5,B 2)A,b 3)b,B
4)A.B

2. BoiOepuTe peaknuio 1MCPONOPUMOHUPOBAHUS :

OTBET: 1)3K;MnQO4 +2 H,0 = 2 KMnO4 +MnO, +4KOH 2)TiO, +2C+2C1, = TiC14 +2CO
3)K2CI’207 +4H,S0,4 +Na,SO3 =Cr2(SO4)3 +4 H,0+Na,SO4+K,S0,4

4)10Cul+16 H,SO4+4 KMnO4=10CuSQ, +5I; +4MnSO4 +2K,S04+16 H,O

3. MeToa0M 3JIEKTPOHHOI0 (ajiaHca paccTaBbTe KOI(PPUUMEHTHI B YPABHEHHH PeaKkUnu
K,Cry,07 +4H,S0,4 +K3S03 =Crp(SOy)3 +4 H,O+ K;SO,4. KotnyecTBO MOJIEKY KHCJIOTHI,
yuacTBywuueil B peakuuu papao: OTBET: 1)42)33)24) 1

4. Y4uTBIBasl, YTO CTAHJAAPTHbIE OKUCJIUTEIbHbIE MOTEeHUHAJbI poueccoB NO3 +4H" +
3e 5>NO + 2H,0 u SO, +8H" + 8¢ — S~ + 4H,0 paBubl 0,96 u 0,15 B, cooTBeTCTBEHHO,
OLIEHUTh TEOPEeTHYECKYH) BO3MOKHOCTH OKHCJIUTEILHOr0 pacrBopenusi Bucmyra (¢ (Bi
*/Bi) = 0,38 B) B 1M cepHoii u a3oTHol kuciaorax npu H.y. OTBETBI: 1) Bo3moxHo, T.k. 00a
nporiecca pazpemiensl o T u KH® 2) Bo3moxkno pactBoperrne B HNO3, HO HE BO3MOXKHO B
H>SO4 u3-3a 3ampera no TP 3) Oba nmporecca paspemens! no TAD, Ho 3anpeniens no KHD
M3-32 HEPACTBOPUMOCTH TMpOAYyKTOB peakiuii 4) O06a mpouecca 3ampernieHsl mo THD 5)
Bosmoxno pactBopenue B HNOjz, Ho He Bo3moxHO B HySO,4 u3-3a 3anpera mo KH®

5. O6bem KMnO, , HeoOxoauMblii 11 OKHcJeHUus1 B Kucaoii cpexe 0,05 a 0,2M NaNO ,
paBeH:

OTBET: 1) 11,2 1. 2) 200 mi1. 3)0,08 14) 1 n

Bapuanr 3

1. BoiGepuTe npaBuiIbHbIE YTBEP:KICHUS /ISl BOCCTAHOBHTEJIsI: A) caM okucasercs; B) ero
CTeNneHb OKHCJICHUs MOBbIMAeTCsI; B) 4T00BI peakuusi nporexkasa, ero NoTeHIHAJN 10JKEeH
ObITH MeHbIIe, yeM Yy okucautessi. OTBET: 1)A,b 2) A,b,B 3)b,B 4)A,B

2. BpiOepuTe 3JIEKTPOHHOE YPaBHEHHE NPOLECCAa OKHCICHHS ¢ MAKCHMAJBLHBIM YHCJIOM
aekrponos: OTBET: 1)[, »105 2)C10, — C1 ~3)CrO,  —CrO 42 4)S05> —»S0 4%

3. MeToa0M JIEKTPOHHOIO 0ajtaHca paccTaBbTe KOO (GUIMEHTHI B YPABHEHHH PeaKIHH
FeSO 4 +KNOj3 (k)«>Fe(NO3); +NO; + H,O+ H,SO,4. Cymma ko3¢ (puiiHeHTOB B ypaBHEHUH
peakuun paBua: OTBET: 1) 132)73)104)9

4. YUuTBIBasl, 4TO CTAHAAPTHBIE OKHC/IHTEIbLHbIE TOTEHIHAbI Nponeccos NO; +4H' +
3¢ 5DNO + 2H,0 m SO/~ +8H' + 8¢ — S*~ + 4H,O pasubt 0,96 u 0,15 B,
COOTBETCTBEHHO, OLICHUTH TEOPETHYECKYI0 BO3MOKHOCTh OKHCJIHMTEIbHOI0 PACTBOPECHHS



Me/IH B OTHOMOJISIPHBIX cepHO# H a30THo# kucjaoTtax npu H.y. OTBETHI: 1) Bo3moxHo, T.K.
oba mporecca paspernensl o TJ® u KH®  2) Bosmoxkno pactBoperre B HNO3, HO He
Bo3MOkHO B HpSO4 m3-3a 3ampera mo TP 3) O6a mnpomecca paspemiensr mo TP, HO
sampeniensl Mo KH® wu3-3a HepacTBOpUMOCTH TNpOAyKTOB peakuuii  4) Ob6a mporecca
sanpemierbl Mo TA® 5) Bo3moxkno pactBoperre B HNOs, HO He Bo3moxHO B H,SO4 u3-3a
3amnpera no KHO

5. O6bem 2 H. pactBopa HBr, HeoOxoaumbliii 11 B3aumoaeicteusa ¢ 0,25 moab K,Cr,O;
paBen: OTBET: 1) 3,65 . 2) 1,75 13)11,3514) 10,86 1

Bapmuanr 4

1. Uro6b1 OBP nportekasia caMoOnpou3BOJIbHO J0JIKHO BbINOJHATHCH COOTHOIIEHUE:
OTBET: 1)E(ox)>E(Boc 2) E(ok)<E(Boc 3)E(ok)=E(Boc 4)uner npu 11000M COOTHOIIIEHUN

2. BbiOepuTe 3JIEKTPOHHOE yPaBHEHHE IMPOLECCa BOCCTAHOBJIEHHSI ¢ MAaKCHUMAJIbHBIM
yucjaom iekTpooB: OTBET: l)CrzO72' —2Cr ¥ 2)MnO,; — Mn?* 3) H,0, -0, 4)C105°
—C10°

3. MeT0/10M 3JIEKTPOHHOTO HajlaHca paccTaBbTe KO3(Q(PUIIHEHTHI B YDPABHEHUH PeaKIIuu
Br, +SO ; +H,O—HBr+ H,SO,4. Ko duuuenT nepea okucjanTe1eM paBeH:
OTBET:1)32)23)14)4

4. CtangapTHble OKHCJIUTENbHbIE NMOTEHHHAJBI nmpoueccoB NO3 +4H" + 3e 5>NO +
2H,0 wu SO/ +8H' + 6e - S + 4H,0O paBubl 0,96 u 0,36 B, cooTBeTcTBEHHO.
Omnpeneantb, Oyaer Ju PacTBOPATHLCS pryts B 1M cepHOii M a30THOIl KHCJIOTAaX.
OTBETHI: 1) Bynmer, T.k. 06a mporecca pasperiersl o TJ® u KH®  2) PactBopsiercs B
HNO3, Ho He pactBopsiercst B H,SO4 u3-3a 3ampera mo TJI® 3) O6a mporiecca pa3perieHsl 1Mo
TI®, uo 3anpemietsl mo KH® u3-3a HepacTBOPUMOCTH MPOAYKTOB peakiuii 4) O6a mporiecca
sanperensl mo TA®D 5) PactBopsiercs B HNOs, HO He pacTBopsiercst B H;SO4 u3-3a 3ampera 1o
KH®

5. O6bem Opoma, BoineauBmmiics npu B3aumoneiicrsum 0,25 moabr K,;Cr,O7 ¢ 2n. HBr,
paBeH:

OTBET: 1) 5,6 12)22,41.3)16,8 1. 4) 10,8 n

Bapuanr S

1. OBP He ObIBaIOT:

OTBET:1) MexMoOJeKylspHble 2) BHYTPUMOJEKYJSpHblE  3)AMCIPONOPLMOHUPOBAHUS
4)o6MeHHbIE

2. M3 npuBeieHHBIX EKTPOHHBIX y?aBHeHm“J BbI0epHTe NpPoLecC OKUCICHHA:

OTBET: 1) MnO;~ —»MnO,* 2) CrO ;5 —[Cr(OH)g] * 3)C10,” —C1 ~4)BrO;” —BrO4

3. MeTo10M 3/1eKTPOHHOI0 0ajaHca paccTaBbTe KO3 (HUIUUEHTHI B YPABHEHHHU peaKuuu
H,0; + KOH + MnSO,; < H,O0+MnO; +K;SO4. Koadppunuent nepea BocCTaHOBUTEIEM
paBeH:

OTBET:1)42)23)34)1

4. CranaapTHble OKHCJINTEIbHbIE MOTeHHUAIBbI nmpoueccoB NO3 +4H" + 3e 5>NO +
2H,0 u SO/ +8H' + 6e »> S + 4H,O paBubl 0,96 u 0,36 B, cooTBeTcTBEHHO.
Onpenenurpb, Oyner Jum pacTtBopsitbest cepedpo B 1M cepHoii M a30THOH KHMCJI0TAaX.
OTBETHBI: 1) Byzer, T.x. 06a npouecca paspemensl no TJI®  u KH® 2) O6a npouecca
samperiensl mo TJI® 3) Byaer B8 HNOs, Ho He Oyaer B H,SO,4 u3-3a 3anpera mo T/[® 4) O6a
npouecca paspemiensl no T®, Ho 3anpemens no KH® wu3-3a HepacTBOpUMOCTH TPOAYKTOB
peakumii 5) PactBopsiercss B HNO3, HO He pacTtBopsiercst B HoSO,4 n3-3a 3anpera mo KH®.

5. Macca aJllOMHHUSI, KOTOPYI0 MOHO OKUCIUTH ¢ momombio 0,1 a 0,25 n. K;Cry,Oy,

paBHa:
OTBET:1)0,221r2)0,441r3)0,111r4)0,33T.
Bapuanr 6

1. lnga OBP aucnponopuuoHMpoOBaHNUs BEPHBI YTBEPKACHHUSA: A) MMeeTCsl JUCIPONOPLHA



cTelneHell OKHCJIeHHsi; B) XxapakTepHbl I COeJMHEHMH, HMEKIIMX 3JJIEMEHThl B
NMPOMEKYTOYHOM CTeNneH!u OKUCIeHus; B) nporekawT To1bK0 B pacTBopax ¢ pH<7.
OTBET: 1)A,b,B 2)A,b 3)b,B 4)A,B

2. U3 npuBeeHHBIX 3JIEKTPOHHBIX YPABHEHNH BblOepHUTE MPOIeCC BOCCTAHOBICHUSA:
OTBET: 1) H,S—$ 2) MnO, —»MnO, 3)CrO ;2 —Cr0, 4)S0 3% —S0 ,*

3. MeToaoM 3J1eKTPOHHOI0 OajiaHca paccraBbTe KO3(Q(UIMEHTHI B YPABHEHUH PeaKUNu
CuS+HNO3; (k) «» CuSO 4 +NO; + H,0. KoanuecTBo MoJeKyJ BoAbl, 00pa3ymwoieiics B
peakuun paBuo: OTBET: 1)42)33)24) 1

4. YuuTBIBasi, YTO CTAHAAPTHBIN OKHCIUTENIbHBINH NoTennuan npouecca: NOz +4H' + 3e

—NO + 2H,0 paBen 0,96 B, omnpenenutrsb nmoseaenue cepedpa B 1M couissHON M
azorHou kucjaorax. A) Okucisiercas HCl b) He oxkucasierca HCl B) Oxmucasiercs HNO3
I') He okucasiercas HNO3; OTBETHI: 1. A, B; 2.5, B; 3.AT; 4. B, T.

5. K noakuciaennomy pacrBopy KI nodasiaeno 0,04 a 0,3 n. pactBopa KNO,. Macca
BblIeIUBIIerocs ioaa pasua: OTBET: 1) 1,271 2) 3,041 3)0,76 1. 4) 1,52 1.

Bapuanr 7

1. OxkucauTenab 3T0 A) BellecTBO, OTAalllee jieMeHThI; b) BelecTBo NMpuHMMaloIlee
3JIeKTPOHbI; B) BellecTBO MOHMIKAIOIIEE CTeNeHb OkuceHusi; I') BelecTBo moBbIlIaloIIee
crenenb okuciaenuss. OTBET: 1)A,B 2)b,B 3)A,I" 4)b,I"

2. U3 npuBenennbix ypaBHenuii Bbioepure OBP: OTBET:

1)2K2CI’O4 + H,S0O,4 = K,Cr,O7+ K,SO,4 + H,O 2)6KOH+CF2(SO4)3 :2K2[CF(OH)6]+3K2804

3) 4 KMnO4+4KOH=4 Ko:MnO4+0, +2 H,0O 4)BI(NO3) 3 +2KOH:BI(NO3)(OH)2 +2KNO3

3. MeToaoM 3JIEKTPOHHOI0 OajlaHCca paccTaBbTe KOI(P(PUUMEHTHI B YPABHEHHH pPeaKUHu
K;MnO,; + H,O-MnO; + KMnO, +KOH. Ko duuueHT nepex oKUCIANUTEIEM PaBeH:
OTBET:1)22)13)34)5

4. OxkucaUTe/IbHBbIE OTEHUHANBI TpoueccoB: NOs3 +4H" + 3e >NO + 2H,0 nu SO42_
+8H" + 6e > S + 4H,0 paBubl 0,96 B u 0,36 B, coorBerctBeHHo. Onpenenursb, Oyaer Ju
OKHCJINTe/IbHOEe pacTBopeHue cepedpa B 1M a3oTHoii u cepHoii kuciaorax. OTBETHI: 1)
byner, T.k. ob6a mporecca paspemeHsl o TA® u KH® 2) Pacreopsiercs B8 HNO3, HO He
pactBopsiercst B H,SO4 u3-3a 3ampera mo T/[® 3) O6a mpouecca pasperiers mo TJD, HO
sanpenieHbl Mo KH® u3-3a HepacTBOprMOCTH IPOAyKTOB peakiuii 4) O6a mporecca 3anperieHbl
no T® 5) PactBopsiercs B HNOgs, HO He pactBopsiercst B HoSO4 u3-3a 3ampera mo KHO

5. Moasipnasi koHueHnTpauus sxBuBajienTa 10%-noro pacrsopa K,Cr,0; ( p=1070 KF/M3),
ecJiM mpoucxoaut ero Boccranonyenue 10 Cr(IlI), paBua:

OTBET: 1) 1,12 1. 2) 5,23 1. 3)2,18 1. 4) 7,24 1.

Bapuanr 8

1. BoccTtanoBuTe b 3TO: A) BellecTBO, OTAAK0LIee 3JIieMeHThl; b) BelecTBo npuHuMarouiee
3JIeKTPOHbI; B) BelecTBO MOHMIKAKOIIEe CTeNeHb OKMCIeHNs; [') BelecTBO mMoBbIIIAOIIEEe
crenenb okuciaenuss. OTBET: 1)A,B 2)b,B 3)A,I" 4)b,I"

2. U3 npuBeieHHBIX 3JIEKTPOHHBIX YPABHEHUI BbIOepHUTE MPOILEcC OKUCIEHUSI:

OTBET: 1) NO,” »NO; " 2) CrO,> —Cr0O; " 3) SO,* — SOs* 4) MnOs* — MnO,

3. MeToaoM 3JIEKTPOHHOI0 OajiaHca paccTaBbTe KOI(P(PUUMEHTHI B YPABHEHMH PeaKIHu
P+HNO;3; (k)>H3PO, +NO; + H,0. KosimuecTBO MOJIEKYJ KHCJIOTHI, 00pa3yioileiicsi B
peakuun pauo: OTBET: 1)52)43)64)3

4. YunuTbhiBasl, YTO CTAHAAPTHBIN OKMCJIUTEIbHBIN MOTeHUMAa A npouecca: NOz +4H" + 3e
—NO + 2H,O pasen 0,96 B, onpeneants noenenue pryru B 1M cosisiHOM M a30THOM
kucjaorax. A). Oxucasiercs HCI b). He okucasierca HC1 B) Oxucasiercs HNO3; IN)
He oxucaserca HNO; OTBETEI: 1. A, B 2.5,B 3.A,T 4. B,T.

5. Macca ¢ocdopa, pacrBopsiromiasics B 25 mu 3,8 M pacrsopa HNO; , paBHa:

OTBET: 1) 1,771r2) 3,251 3)0,521.4) 1,25 T.

Bapuanr 9



1. BemectBo KMnQO, mnposiBasier cBoiictBa OTBET: 1) oxkucnutenss 2) OKUCIUTENBHO -
BOCCTAHOBUTENIbHBIX CBOMCTB HE TMPOSABISAET 3) M OKUCIMUTENS M BOCCTAHOBUTENS 4)
BOCCTAaHOBUTEJS

2. U3 npuBeeHHBIX 3JIEKTPOHHBIX YPABHEHNH Bbl0epHUTE MPOIECC BOCCTAHOBJICHUSA:
OTBET: 1) NO,” »>NO; " 2) S04 — SO5* 3) CrO, — CrO,* 4)MnO, —»MnOy4

3. MeToaoM 3J1eKTPOHHOI0 OajiaHca paccraBbTe KO3(Q(UIMEHTHI B YPABHEHUH PeaKUNu
H2S+HNO3(k)«>S+NO; + H,0. Cymma k03¢ (puiineHTOB B ypaBHEHHH PEAKIIMU PaBHA:
OTBET:1)142)123)104) 8

4. OpuHakoBble Ta3000pa3Hble TPOAYKTHI 00pa3ylTCa B peaknuuu  a30THOI
KOHIIEHTPUPOBaHHOI KUCJ0THI ¢ MeTtasiiamu A). Zn b). Hg B) Cu I') CrCocmaevme
ypasnenusn peakyuni OTBET: 1. A, B 2.5,B 3.A,T 4.5, T.

5. Jas moaHoro mpeBpaineHusi pacrsopa FeSO, oobemom 32,25 ma Cm=0,81 mouab/n
MOHAJ00MJICH OKHCANTENb Maccoii 0,996 r . JkBUBaleHTHAsE MAcca OKMCJIUTEJIA PAaBHA:
OTBET: 1) 52,5 r/monb 2) 38,3 r/mMmoas 3)171 r/moinb 4) 92,1 r/Mob.

Bapuant 10

1. loiss BHyTpUMOJIeKyasapHoii OBP BbiOepuTe BepHOe yTBep:KIeHHE:

OTBET:1) oOMeH 351eKTpOoHaMH UAET BHYTPU MOJIEKYNbI 2) OOMEH JIEKTPOHAMH HJET MEXIY
MOJIEKYJIaMHU 3 )[IPOUCXOIUT AUCIIPONIOPLIMS CTENEHEN OKUCICHMUS.

2. IlepmaHranar Kajus siBjsieTcss Han0oJiee CHWIIBHBIM OKHCJIMTEJIEM B cpee:

OTBET:1) kucnoii 2) menounoil 3) HelTpasibHO 4) ero cBoicTBa He 3aBUCAT OT pH cpenib

3. MeT0a0M 3JIEKTPOHHOI0 HajlaHca paccTaBbTe KO3 (PUUMEHTHI B YPABHEHUH PeaKIUH
FeSO, + KMnO, + H;SO4Fey(SO4)3 +MnSO, +K,SO4 + H20. Koddduument nepen
BocctaHoBuTesieM pasen: OTBET: 1) 82) 123) 10 4) 14

4. YkakuTe NPOAYKTHI PeaKIIUM MATHHUSA C CEPHOM KOHII. KHCJIOTOMH

OTBET: 1) MgSO4 + H, 2) MgSO4 + H,S + H,O 3) MgSO4 + S + HO 4) MgSO,4 + SO, + H,O
5. Duexkrpoanbiii norennnan KMnO, npu pH=6 n paBeHcTBe KOHIIeHTPalUi OKUCJIEHHOI
U BoccTaHOBJeHHOH dopMm , paBen: OTBET: 1) 0,95B. 2) 1,1 B. 3)0,54B. 4) 1,23 B

Bapmuanr 11

1. st meaxmoiexyasipHoit OBP BbiOepuTe BepHOE yTBep KACHUE:

OTBET: 1) oOMeH 35ieKTpOHaMH UJET BHYTPHU MOJIEKYJIbl 2) OOMEH 3JEKTPOHAMHU HAET MEXIY
MOJIEKYJIAMH 3 )IIPOMCXOAUT AUCIPONIOPLHS CTENEHEN OKUCICHUS.

2. EcauM yYuThIBATH TOJIBKO HM3MEHeHHe cTeneHUu okucjaeHuss mapranua B KMnO, , To
KMnO; nposiBasier cBoiictBa: OTBET: 1)ronbko okucnurens; 2) TOIbKO BOCCTAHOBUTEIS; 3)
U OKHCIIUTENs U BoccTaHoBuTenst; 4)B OBP He MoxeT yuacTBOBaTh

3. MeTroaoM 3J1eKTPOHHOro fajlaHca paccraBbTe KOI(p(PHIHEHTHI B YPABHCHHH PeaKIHHU
HC103 —~C10; + HC10,4 + H,0. Koau4ecTB0O M0JIEKYJI BOJbI, 00pa3yolleiicsi B peakiun
paBrHo: OTBET:1)22)13)34)4

4. YkaxkuTe NpoayKThl peaknuu CU ¢ cepHO KOHII. KHCJIOTOM

OTBET: 1) CuSO4 + Hz 2) CuSOy4 + HyS + H,O 3) CuSO4 + S + HyO 4) CuSO4 + SO, + H,0
5. Konuenrpauusi C1° , npu KOTOpPOii MOKHO OKHCJIWTH XJIOPHI MOHbI HOHAMH Cr,0+ ,
paBHa: OTBET: 1) 1 mons/n. 2) 0,26 mons/n 3)0,51 mons/n 4) 0,05 monb/n

Bapuant 12

1. /lncnponopuMoHNpoOBaHue 3TO:

OTBET: 1)yBenuueHue cTeneHH OKHCIEHUS y JIEMEHTa 2)yMEHbIICHUE CTENCHH OKUCICHUS Y
3JIeMeHTa 3)0JHOBPEMEHHOE YBEJIHUEHHE U YMEHbILIEHHE CTEIIEHU OKUCIEHUS Y OJHOTO U TOTO
ke odieMeHTa 4) yBelIWYeHUE CTENEeHHW OKHUCIEHHUS OJHOr0 3JEMEHTa U OJHOBPEMEHHOE
YMEHBIIEHUE CTEIIEHU OKUCIIEHUS JPYrOro 2JIE€MEHTA.



2. Ecay yYuThIBaTh TOJBKO U3MEHEHHE CTeNeHU okucaeHusi kuciaopoaa B H,O,, To H,O-
nposiiasier cBoiictBa: OTBET: 1)Tonpko okucnurens; 2) 1 OKUCIUTEIS U BOCCTAHOBUTEIS; 3)
TOJIbKO BoccTaHoBuTelst 4)B OBP He MokeT yuacTBOBaTh

3. MeT010M 3JIEKTPOHHOI0 0ajlaHca paccTaBbTe KOA((PUIUEHTHI B YPaBHeHUH peakuuu I
+ H,0, < HIO; + H,0. Ko3¢¢unueHTt nepes okucjanTeeM paBeH :
OTBET:1)62)33)54)4

4. OnqunakoBblii mpoaykT odpasyercs B peakuusax OTBETDBI: 1) Zn + HCl u Zn + KOH 2)
Zn + HySO4 (k) 1 Zn + HSO4 (p) 3) Zn + HNO3 (p) u Zn + HNO3 (k) 4) Zn + HSO4 (p) u Zn
+ HNOjs (p)

5. JaexrponHsblii norenumas MnO, npu pH=1 u [MnO4]=[Mn?*" |=1 Mous/1, paBeH
OTBET:1)0,35B.2)1,45B3)1,52B.4)2,1 B

Bapuanr 13

1. BemectBo HI mposiBasier coiictBa: OTBET: 1)okucnurens 2)BoccTtaHoBUTENS 3) U
OKHUCJIUTENIS] © BOCCTAHOBUTENS 4) OKHCIUTEILHBIX CBOMCTB HE MPOSBIISCT

2. Eciu yYuTBHIBATH TOJBKO M3MeHeHHe cTeneHu okuciaenusi xpoma B K,CrOy4, 1o KoCrOy4
nposisiasier cBoiictBa: OTBET: 1) Ttonpko BoccraHoBuTENs; 2) W OKUCIUTEIS U
BOCCTaHOBUTEN 3) Tosibko okuciutens; 4)B OBP He moxkeT yyacTBOBaTh

3. MeTo10M 3JIeKTPOHHOr0 fajiaHca paccTaBbTe KOI(P(PUIHEHTHI B YPABHEHHH PeaKkIuu
HC10+ H;0; < HC1+0; + H;0. KosmmuecTBO MOJIeKYJ1, 00pa3yioleiicss KHCJIOThI, PABHO:

OTBET:1)12)23)34)4

4. YcraHoBHTE COOTBETCTBHE MEXKIY HCXOAHBIMHM BelleCTBAMH H 00pa3yloIMMHCS
npoaykramu. A Na + H,O; b Fe + H,O; B Cu + H,Ol. ne pearupyer 1l. okeug Me + Hol 1.
rugpokcug Me + Hy OTBET: 1) A-1B-11 B-l11l1 2) A- 1l b-1Il B-1 3)A-11b-1 B-lll 4) A-
1 B- 11 B-I

5. O0bém kucopoaa, BbiaeauBmuiicss npu B3anmoneiicteuu 30 ma 0,050. KMnO4 ¢ H,O»,
paBen: OTBET: 1) 22,4 n. 2) 11,2 M 3)8,4 M 4) 3,2 11

Bapuanr 14
1. MnO, B kucaoii cpexne: OTBET:1)BoccTanaBmuBaercs 10 Mn?* 2) BOCCTaHABJIMBAETCS JI0
MnO; 3) okucasiercs 10 Mn?* 4) oxucnsiercst 1o MnO»
2. Eciin yYuThIBaTh TOJILKO H3MEHEHHMe cTeneHH okuciaeHus cepbl B HySO4, TO HySO,4
nposiBiasier cpoiictBa: OTBET: 1)Tonpko okuciauTens; 2) TOJBKO BOCCTAaHOBUTENS; 3) H
oKHcIuTeNs U BoccraHoBuTels; 4)B OBP He MokeT ydacTBOBaTh
3. MeToaoM 3/1eKTPOHHOro fajlaHca paccTaBbTe KOI((HUIHEHTHI B YPABHEHMH peaKUMH
NaBr+MnO, + H,SO; «—MnSO, +Na,SO, +Br, + H,0. K03(l)q)l/llll/leHT nepen
BoccTanoBuTeseM paBeH : OTBET: 1)32)23)54)4
4. YcTaHOBHMTEe COOTBETCTBHE MeXKAy HCXOAHBIMH BelleCTBAMH M 00pa3ylIMMHUCS
npoaykramu. A Mg + HySOy4 (wonm; B Ag+ H2SO4gconnys B Fe + HaSOyeonny 3 I' Mg + H2SO4
(pa36)s l. coan+ Hyll. coan + H,O +H,SIII. coan + H,O +SOs1 V. okena + H,O + SO,
OTBET: 1) A-1B-11 B-lll T-1IV 2) A- 11 B- 11l B-IVT-1 3)A-IVb-1 B-llIT- 1l

4) A- 11 B- 11 B-IT-IV
5. K,Cr,0O7 maccoii 3 r pacTtBopujiu B MepHoii koJi0e Ha 100 ma. O6bem 0,01 H. pacTBOpa
HC1, HeoOxoqumblii 1J11 €ro BOCCTAHOBJICHUSI, PABEH:
OTBET: 1) 127 mn. 2) 235 mi1. 3)53,74 1. 4) 61,22 n

Bapmuanr 15

1. MnO, B mesounoi cpeae: OTBET: 1)BoccTranaBnuBaercsa 10 Mn 2 2) BOCCTaHABIMBAETCS
10 MnO; 3) BoccranaBnuBaetcs 10 MnOy ™ 4)OKHCITUTETBLHBIX CBOWCTB HE MTPOSIBIISET.

2. Ecau y4yuTHIBaTHh TOJIBKO H3MEHEHHEe cTenmeHU okucjaenusi cepsl B HpS, To H,LS
nposijsiet coiictBa: OTBET: 1)ronbko okucnuTens; 2) 1 OKUCIUTENS] 1 BOCCTAHOBUTENS; 3)
TOJIBKO BoccTaHoBUTENs; 4)B OBP He MoeT yuacTBOBaTh



3. MeTo10M 3JIeKTPOHHOIr0 0ajlaHca paccTaBbTe K03(p(PUIHEHTHI B YPABHEHHH PeaKkuuu
HC1+MnO; < MnCl, +Cl; + H,O. Cymma ko3¢(PpuuueHToOB B YypaBHEHHH pPeaKIUuH
paBHa:

OTBET:1)72)83)104)9

4. YcTaHOBHTE COOTBETCTBHE MEXKIY HCXOAHBIMH BelleCTBAMH H 00pa3ylIIMMHCS

npoayktamMu. A Mg + HNO3 pass)s B Ag+ HNO3koum); B Al + HNO3woun) ;I 0kena + H,O
+ NOs II. coan + H,O +NOsl . coan + H,O +NH4NO3
OTBET: 1) A-1B-11 B-lll 2) A- 11 B- 11l B-1 3)A-11 -1 B-lll 4) A- 11 B- 11 B-I

5. 15 ma KMnO, okucasor 5 r Na,SO3 B kucioii cpeae. HopmanbHasi KOHIIEHTPaust
KMnO,paBua: OTBET: 1) 6,1 1. 2) 5,3 1. 3)10,5 1. 4) 1,1 .

IIIkajia oeHUBAHUSA: TIATUOATUTHHAS.

Kputepun onennBanusi: Kaxprii Bonpoc (3aganue) B TECTOBOM (popMe oIleHUBaeTCs 1Mo
IUXOTOMHYECKOH IIKAJIE: BEIITOIHEHO — 1 0ain, He BuIoaHeHOo — () OaiUIoB.

[Tpumensietcs cienyromias 1kajia nepeBojia 6ajioB B OLEHKY M0 5-0alIbHON HIKae:

— 5 6aJJ10B COOTBETCTBYIOT OIICHKE «OTJIHYHOY;

—4 paJjli1a — OIICHKE «XOPOIII0Y;

—3 0aJ11a — OLICHKE «yA0BJIETBOPUTEJIBHOY;

—2 0a/11a M MeHee — OLICHKE «Hey0BJIeTBOPUTEIbHO.

1.6 KOHTPOJIbHBIE PABOTbI (unnuBuayanbHbIE 3aJaHUS U TOMAIIHUE UHAUBUIYaJIbHbIC
3a/1aHus)

Bce unauBuayanbHble 3a1aHUS 110 KX/I0i TeMe MPEICTaBICHbl B METOAMYECKUX yKa3aHUsX,
KOTOpBIE BBICTaBJIeHBI Ha opunmansHoM caiite FO3I'Y u Ha caiite OMOIMOTEKH.

Ilkana oueHNBaHUs: IATHOAIUTbHAS.

Kpurepun oueHuBanmsi:

5 6an1oB (MM OLIEHKA «OTJIMYHO») BBHICTABIISIETCA 00y4ar0IEMyCsl, €CIH PAaBUIBHO
BeIToTHEHO 100-90% 3amanmii.

4 6as1a (WM OLIEHKA «XOPOII0») BBICTABJISETCS 00yJaromeMycsi, €CJIM MPAaBUILHO BHITIOJIHEHO
89-75% 3amanwuii.

3 6asua (MM OLIEHKA «Y/JA0BJIETBOPHUTEIbHO») BBICTABIISIETCS 00YyUaIOIIEMYCsl, €CITU TPaBUIILHO
BBINIOJIHEHO 74-60% 3anaHuil.

2 0as1a (WK OlLIEHKA «HEeYI0BJIeTBOPUTEIbHO0)) BEICTABIISETCS 00yJaroneMycsi, €CJiu
IIPaBWIBHO penieHo 59% u MmeHnee % 3ajaHuil.

2 OLUEHOYHBIE CPEJCTBA JJIsI IPOMEKYTOYHOM ATTECTAILIUA
OBYYAIOIIUXCHA

2.1 BAHK BOITPOCOB M 3AJIAHUM B TECTOBOI ®OPME
1 Bormpockl B 3aKpbITO# hopme.

1.10,493 r xmopuia MeTasuia mociie 00padoTku HUTpaToM cepedpa obpazosaiu 0,861 rAgCI.
OkBUBalieHTHas Macca Metauia pasHa: OTBET:1) 46,67 r/Moib 2) 56,7 r/monb  3)
9r/mone  4) 20r/mob

1.2. Inst onoBa u cBuHIA B peakiusax 2Sn(T1)+0,=2Sn0O(1); SN(1)+0,=Sn0; u
2Pb(1)+0,=2PbO(1); Pb(1)+0,=PbOsnaubonree xapakTepHa cTeleHb OKUCICHHS:

OTBET:1)Sn** Pb**2)Sn*? Pb*?3)Sn**, Pb*24)Sn*? Pb**

1.3. TlonsipHOCTH CBSI3M YMEHBIIIAETCS, a KUCIOTHBIE CBOMCTBA YBEITUUUBAIOTCS IS
BOJIOPOJIHBIX COSAMHEHHI AIIEMEHTOB psja:

OTBET: 1) ceneH, cepa, TCITYp 2) ¢rop, xmop, 6pom  3) cenen, cepa, kuciaopog  4)
uoj, Opom, XJIop




1.4. Ins yBenudeHusi ckopoctu oOpazoanmsi ammuaka Ny + 3H, = 2NHj3 B 81 pa3 namo
YBEIIUYNTH JaBJICHHE CUCTEMBI, H3MeHsst 006éM:  OTBET: 1)B3pasa 2)B9pa3 3)B
27 pa3 4) B 81 pa3

1.5. Cwmectuth paBHOBecue cucteMbl Fe304(TB)+4CO(r)«>3Fe(TB)+4CO2(T) B CTOpOHY
00paTHOTO MpolIecca MOXKHO:

OTBET: 1) ymenbinuB KoHuentpaiuo CO 2) yBenuuuB KoHieHTpanuto CO
3) yBeIMYUB 1aBJICHUC 4) yBenuuuB KOHIIEHTpaIruio Fes0y

1.6. B romorenHoil razoBoi cucreMe A+B—C+]l paBHOBecHME YCTAaHOBWIOCH P
koHneHTpanuu [B]=0,05 mons/m u [C]=0,02 monp/n. MicxomHas KOHIIEHTpalus BeliecTBa B
paBHa:

OTBET: 1)0,01 momas/n 2)0,07 mMonb/11 3)0,1 moub/a 4)0,7 mois/a

1.7. Cpena pactBopa ocdara kamus:

OTBET: 1) menouHast 2)Kucnas 3)cinabokucias 4)HerTpanbHas

1.8. B psiny coneprkaTcst TOJIbKO CHIIbHBIE 3JIEKTPOJIUTHI:

OTBET:].) H,SOq,, PbClz, HN032) H,S, FE(OH)z, Na,CO;
3) H3POs3, CT(OH):;, NH,OH 4) FE(OH)z, H,S0y, PbC12

1.9. Ilpu snexrponuse pacmnasa CUC1, xy10p BbAEISETCS Ha :

OTBET: 1)menHoM aHoIe 2)MEIHOM KaTOJE 3)IIIaTHHOBOM KaToJIe
4)IIaTHHOBOM aHOJIE

1.10. 0,493 r metanna obpaszoBanu 0,655 r xmopuaa. DJKBUBAJICHTHAs Macca MeTajlla paBHa:

OTBET:1)108 r/moib 2) 56 r/moJ1b 3) 28r/moitb 4) 32,5 r/mMoib
11. HoH, B coctaBe KOTOpOro 16 mpoToHOB U 18 3IEKTPOHOB, UMEET 3apsI:
OTBET: 1)+4 2)- 2 3)+2 4)-1
1.12. i3MeHeHue HTponuu OyAeT OOoJbIIe HylIS B PEaKIUu:
OTBET: 1)CO(r)+Hz(r) —C(1)+H20((1); 2) CS,(5x)+02(r) = CO2(1)+SO4(T)
3)2H;(1r)+04(1) —2H20(k) 4)2CuO(1)+4NO3(T) +O5(T)
—>2CU(N03)2(T)

1.13. Mexay aToMaMHM 3JIEMEHTOB C MOPAAKOBBIMU HOMepamu 11 u 9 obpa3zyercs
XUMHUYECKAsl CBSI3b!

OTBET: 1) nonHas 2) MeTayecKas 3) atomHas 4)
MOJIEKYJIsIpHast

1.14. TIpu ymeHnbiieHun Temnepatypsl ¢ 70 10 10°C, Y = 2 CKOpPOCTb PEAKIUH:
OTBET: 1) ymenbmmmtes B 128 pas 2) ymenbinutes B 140 pa3 3) ymeHbmuTcs B 64
paza 4) yBenuuutcs B 8 pas.
1.15. Cwmectutp paBHOBecue cucteMbl 3Fe;Os(TB)+Ha(r)«>2Fe304(tB)+H2O(r); AH<O0 B
CTOPOHY MPSMOTO MPOLIECCA MOXKHO:
OTBET: 1) ymenbiuB KoHleHTpauo Hy2) yBenuuuB gaBieHue 3) YMEHBIIMB TeMIEpaTypy
4) BBe/ICHHEM KaTaln3aTopa
1.16. DneKkTpoaHbId MOTEHIIMAT MEIHOTO 3JIEKTPOja MPH KOHIICHTPAIUU Cu?* 0,001 moms/i
paBeH:

OTBET: 1)0,34B 2)0,25B 3) 0,28B 4)1B

1.17. Ilpu anekTposn3e CoMM IBYXBAJIEHTHOrO MeTajyla TOK cuwiod 1 A B TedeHue | gaca
BBIAEIHI Ha KaToAe 2,219r MeTaiuia. DTOT METAJLT:

OTBET: 1)Hukenn 2) CBHHEI] 3) o110BO 4) menn

1.18.CoenmHeHMEe ¢ MOHHOHU CBSI3bI0 00pa3yeTcs P B3aUMO/ICHCTBHH:
OTBET:1)anetuicHa u KUciopoia 2)okcuna cepsl (1V) u kucnopona

3)AMTHSA ¥ KKCI0OpOaa 4)amMMHaKa v KHCIOpoa

1.19. IIpu ymeHbIIEHUN KOHLIEHTpAIMK BemecTBa B B 2 pa3a ckopocTh peakiuu A(p-p) +
2B(p-p) = C(p-p) ocTaHeTcs HEM3MEHHOM NPU YBETUYEHUH KOHIEHTPALMHU BEIIECTBA :
OTBET: 1) B 2 paza 2) B 6 pa3 3)B8pa3 4)B4pa3

1.20. Ha tpetpem BHGgFeTI/IquKOM YPOBHE UMEET MO § 3JIEKTPOHOB Ka)KJasi U3 YaCTHULL:

OTBET: 1)Na'u Ar’2) K" u Ar° 3)F u Ne’ 4) Mg* u S°



1.21. B ypaBuenuu peakuuu HNO3 + Hg—HQg(NOs3), + NO + H,0 koadduruent nepen
(dhopMyII0if a30THOM KUCIIOTHI PaBEH:

OTBET: 1)8 2)2 3)3 4)4

1.22. B ranpBaHMYECKOM 3JIEMEHTE B Iape C JKeJIe30M KaToJI0M Oy/IeT:

OTBET:1)Zn 2)Cr 3)Pb 4) Mg

1.23. TIpogykTamu 3JIeKTpoIr3a pacTBopa MJS Ha yroiabHBIX JIEKTPOIaX SBJISIOTCS:

OTBET: l) Mg, S 2) H,, S 3) Mg, 024) H,,0,
1.24. BeiOpaTth HaOOp KBAaHTOBBIX 4Kces Id 4 snekTpoHa Ha 4f moayposhe:

OTBET 1) n=4,1=3,m;=0,ms= 1/2 2)n=4,1=2,m;=2,ms= -1/2
3) n=4,1=3,m;=0,ms= - 1/2 4)n=4,1=2,m;=0,m¢= -1/2

1.25. Ilpsimast 1 0OpaTHAsE peakMy CTAaHYT paBHOBEPOSATHBIMU B cucteMe Fe;03(TB) + 3Ha(T)
<> 2Fe(tB) + 2H,0(r); AS=138,71/K nipu Ttemmneparype paBHOM:

OTBET: 1) 760K 2) 1510 K 3) 2440 K 4) 697K

1.26. ®opmyIibl BEMIECTB TOJIBKO C MOHHOW CBSI3bIO 3aIUCAHBI B PAAY:

OTBET: 1)NaCI, PC|5, Na3P042)Na20, NaOH, H2023)C82, CaC,, CaO4) CaF,, Ca0, C&C'z

1.27. Koucranta ckopoctu peakuun A+2B=3C pasna 0,6 nw’/mons ¢. HavanbHble
KOHIIEHTpaluu BemectBa A u B coorBercTBeHHO paBHBI 2,0 Mosb/1 1 2,5 Monb/n. HadanpHas
CKOPOCTh peaKlMy paBHa:

OTBET: 1)2,58 2) 3,35 3)7,5 4) 2,88

1.28. Ytobsr cmectuth paBHOBecHue cucteMbl 2CO(T) + Oz(r) «+»2CO,(r); AH<0, B cTopoHy
00paTHOro ImpoLecca HyKHO:
OTBET: 1) 00bEM yBeIMYUTD, TEMIICPATYPY YMECHBIIUTE  2) 00BbEM YMEHBILIUTh, TEMIIEPATYPY
YBEJIIMYUTH

3) 00bEéM yMEHBIINTH, TEMIEPATypy YMEHBIINTh  4) 00BEM YBEIUYUTH, TEMIIEPATYPY
YBEJIIMYUTH

1.29. B romorennoii cucreme CO+Cl-COC1paBHOBECHBIE KOHLIEHTPALUU PEATHPYIOLIUX
BemiectB [CO]=0,2 momnw/i; [C1,2]=0,3 mons/n; [COC1,]=1,2 monw/n. cxomaHbIe KOHIIEHTPAUN
(monb/m) Cl, u CO paBHBI:
OTBET:1) Cucx(Cl,)=1,4; Cucx(CO)=1,5 2) Cucx(Cl1,)=1,5, Cucx(CO)=1,4

3) Cucx(C1,)=0,14, Cucx(CO)=0,15 4) Cucx(C1,)=0,15, Cucx(CO)=0,14

1.30. BemrecTBOM, BCTYIUBIINM B PEAKITUIO, COKPAIIEHHOE HOHHOE YPaBHEHUE KOTOPOH ... +
2HY = Cu®" + 2H,0, sBnsercsa

OTBET:1) uutpar meau (II)  2) xap6onar meau (II)  3) ruapokena menu (1) 4)
xynopun meau (1)

1.31. l'uaponu3y B BOJHOM pacTBOpPE HE MOJBEPraeTcs:

OTBET: 1) xapOoHaT HaTpus 2) docdar HaTpus 3) cynbdua HaTpHs 4)
HUTPAT HATPUS

1.32. Ecnmu y mmatueel K.4.=4, TO psny coemurenuit a)PdCl, 2NH; H,0,6)PdCl,
3NH3,B)2KC1 PdC1;manoaucconuupyroriee CoeTMHEHHUE:

OTBET: 1)a 2)o 3)B 4) TaKoro BEIIECTBa HET
1.33. Haumensiyro 3/1C Oynet uMeTh rajJbBaHUUECKHI 2JIEMEHT COCTaBICHHBIN H3:
OTBET: 1)Ag u Cu2)Cuu Al 3) Agu Al 4)Cau Al

1.34. TIpu osnextponusa pactBopa MQCloHa OJHOM U3 DJIEKTPOJOB BBIACISIETCS XJIOP.
OnEeKTpOoabl U3:

OTBET: 1)menu 2)TUIaTUHBI 3)umHKa 4)amOMUHUS

1.35. KBanToBbIe uncna (GpopMHPYIOLIETO IEKTPOHA JUIsl SJIeMEHTa S€ PaBHbI:
OTBET: 1) n=4, 1=1, m;=0, ms=1/2 2)n=4, 1=0, m;=0, mg=-1/2

3) n=4, 1=1, m;=-1, m=1/2 4Hn=4,1=1, m=1, mg=-1/2

1.36. BemecTBO ¢ KOBAJICHTHOMU MOJISIPHOM CBSI3BIO: OTBET: 1) K0 2) BaO 3)
H>0 4) A1,03

1.37. Cmectuth paBHOBecue cucteMblCaO(k)+ COz(r) < CaCOs(x); AH<0 B crtopony
IpSMOT0 0OpPaTHOTO MPOLECCa MOXKHO:



OTBET: 1)yBenuuuB JaBliCHHE, YMEHBIIUB TEMIIEPATypy  2)yMCHBIIMB JaBJICHUE, YBEIHYHB
TeMIeparypy

3)yBenu4MB JaBJICHHE, YBEJIMYHB TEMIICPATypy 4)yMeHbBIINB JIaBJICHUE, YMCHBIIUB
TemIreparypy

1.38. CoxkpallleHHOE MOHHOE YPaBHEHHME pEaKLMHU MEXAY BOJHBIMH pacTBOpaMHU XJIOpHUIA
KaJblMs U KapOOHaTa HaTpUs:
OTBET: 1) CaCl,+2Na" =2NaCl + Ca** 2) Ca** + Na,CO3 = CaCO3]| + 2Na*

3) Ca®* + COs* = CaCOs] 4) Ca®* + 2CI” + 2Na* = 2NaCl

+CaCOs

1.39. Koopaunanmonnoe umciao W 3apsn komiiekcHoro wuoHa [Cr(NHs3)sPOy4], ecim
BaJICHTHOCTb XpoMa paBHa |ll, paBHbL.

OTBET:1) 6,0 2)4,0 3)5,-1 4)4,-1

1.40. Ilpu yBennyeHMM KOHUEHTpPALUN HCXOJHBIX BEIIECTB YBEIUYMUTH B 3 paza CKOPOCTb
peakmu Ao(1)+Bo(r)=2AB(T):

OTBET: 1) He u3MeHUTCS 2) yBenuuuTcs B 3 pasa 3) yBenuuutes B 6 paz 4)
yBEJIUYUTCS B 9 pas.

2 Bompockl B OTKPBITO# opme.

2.1 Koucranra paBHoBecus peakiuu FeO(k) + CO(T) <> Fe(k) + CO(T) npu HEKOTOpOI
temneparype pasHa 0,5. Hauansabie konneHTpanuu CO pasna 0,05 monb/n, COz — 0,01 Monb/1n.
Ornpenenure paBHOBecHYI0 KoHIIeHTpanuio COy,

2.2PaccunTaiite crenenb aucconuaiuu 0,1 M pactBopa cuHuiabHON KuciIoThl. (Kn=7,9 10°
2.3PaccunTaiiTe HOpMaIbHYIO KOHIIEHTpanuto2 M pactBopa GpochopHOi KUCTOTHI.
2.4Ctenens aucconuanuu ¢pochopHoil KuciaoTel no 1-o# crynenu B 0,1 M pactBope
0,17.0Onpexnenute KOHIICHTPAIHMIO BOAOPOJHBIX HOHOB B PACTBOPE (IMCCOLMAIMEH MO IPYT UM
CTYIICHSIM MpeHeOpeyb).

2.5 Ilpu 25°%C pacTBOopuUMOCTb XJiopuaa Hatpus paBHa 36 T B 100 r Boabl. Paccuuraiite
MPOLIEHTHYIO KOHIIEHTPALIUIO XJIOPH/Ia HATPHUS B HACBIIIICHHOM PacTBOPE.

2.6PaccunTaiiTe KOHIEHTPAIMIO HOHOB BOJIOPO/IAa B BOAHOM PAacTBOPE MypPaBbHHON KUCIIOTHI,
cTerneHpb auccormaiuu kotoporo cocrapisger 0,03 (Kn= 1,76 10'4).

2.7 Nns monyuenus u3 4 M pactBopa Ca(OH),0,2 M, Bo ckomnbko pa3 HyxHO pa30aButh 4M
pacTBop.

2.8Paccunraiite KOHueHTgaumo YKCYCHOM KHCJIOTHI, €CJIA CTerNeHb auccormanuu ee (Ko =
1,75¢10°) Gymer 1,32¢107.

2.90mnpenenute MosuTbHYIO KOHIIeHTparuio 20 %-noro pactopa CaCl; (p = 1,178 r/mn).
2.10 [Ipu xakoit KOHIIEHTpALUH Cu? moTeHImAT MEHOTO JJIEKTPOJA PaBEH MOTEHIUAIY
CTaH/IapTHOI'O BOJAOPOJHOIO IEKTPO/A.

2.11 Ipucropanuu 9,3 r pochopa Beigensercs 229,5 k/x ternorsl. OnpenesnnTe cTaHAapTHYIO
TemioTy oopazoBanus PoOs.

2.12Paccuntaiire Tutp 20 %-Horo pactBopa CaCl, (p = 1,178 r/min).

2.130mnpenenuTe KOHLIEHTPALMIO HOHOB BOJI0poia B pacTBope cuHuiabHOU kucaotel HCN (Kg =
7,9-10'10), KOHIIEHTpaLHs KOTOPOW COCTABIISIET 1,15010'2M0nb/n.

2.14KoHcTaHTa AUCCOIaiy IuaHoBoopoaaon kuciiotsl HCN Kz[=8,1°10'10. Onpenenure
crenenp aucconuanuu o B 0,001M pacrsope HCN.

2.15 Ilpn 25%C pacTBOpUMOCTH xjopuaa HaTpus paBHa 36 r B 100 r Boael. Onpenenure
IIPOLIEHTHYIO KOHLEHTPALIMIO XJIOPH/Ia HATPUs B HACBILLIECHHOM PacTBOPE.

2.16 1Ipu anexkTposn3e Coau ABYXBAJICHTHOIO MeTaljia TOK criiof | A B teuenune | gaca
BBIACNIWI Ha Katoze 2,219r metaina. OnpenenuTe 4To 3TO 3a METaLI.

2.17B kakoit macce BObI HaJI0 pacCTBOPUTHO7,2 J1 XJIOPOBOIOpOA (H.Y.), YTOOBI TOIydIuTh 9 %-
HBIi (110 Macce) pactBop HCI.

2.18 Cuuras Aucconualuio MoJHo!, onpeaenuTe KonuenTpauus nonos OH™ (monb/n) B 0,0011
pactBope Ca(OH),.

10) .



2.19 B romorenHoii razosoii cucreme A+B<«>C+/] paBHOBecue ycTaHOBUIIOCH IIpU
koHuentpanuu [B]=0,05 mons/n u [C]=0,02 moas/1. OnpenenuTe HCXOTHYIO KOHIIEHTPAITHIO
BelecTa B.

2.20PaccunTaiiTe HOpMaJIbHYIO KOHIIEHTpaIuio 16%-Horo pacTBopa XJopuaa aTtlOoMUHUS
(p=1,149r/mn).

3 Bonpockl Ha yCTaHOBJIEHHE OCIEA0BATENbHOCTH

3.1 B xakoil mocienoBaTeIbHOCTH BOCCTaHABIUBAIOTCS U3 PACTBOPOB MOHBI H+,Fe2+,Cu2+, Mg2+
?

3.2 Pacnosio’)kute 3J1€MEeHThI, HaXOIAIIUECs B IIaBHOW MOJATPYIIE OJHOU IPYyMIIbI, B TOPSAKE
YCUJICHUSI OKHCIUTEIbHBIX CBOMCTB KaThoHOB: LI, Ar, Na, Cs.

3.3 3anumuTe BEUIECTBA B MOPSAAKE BO3pacTaHus 3HaueHUu pH UX BOJHBIX pacTBOPOB: 1.
docdar Hatpus, 2. ruapodocdar Hatpus, 3. okcun cepsl (1V), 4. cynbdat HaTpus

3.4 3anumuTe BeliecTBa B MOpsaAKke yObIBaHMS 3HaueHn pH X BoIHBIX pacTBOpoB: 1. docdar
HaTpus, 2. runpodocdar Harpus, 3. okeun cepsl (1V), 4. cyabdar Hatpus

3.5 Pacnosioxkute 3J1€MEHThI, HaXOAIIHUECs B IIaBHOW MOJATPYIINE OJTHOW IPYIIIbI, B OPSIKE
YCHJICHUSI BOCCTAaHOBUTENIBHBIX cBOMCTB: O, Se, N, S.

3.6 PacnionoxuTe 31€MEHThI, HaXOSIINECS B [JIABHON MOJATPYIINE OJHOM IPYIIIBI, B TOPSIKE
YMEHBIIICHUS IeKTpooTpunarensHoctu: Ga, B, In, S.

3.7 3anumuTe BellecTBa B MOPSJIKE Bo3pacTaHusl 3HaueHud pH ux BOJHBIX pacTBOpOB: 1.
KClOg, 2. KzSiOg, 3. CI’(NO3)3, 4, K,S

3.8 PacnionoxuTte 31€MEHThI, HaXOSIINECs B [IABHON MOJATPYIINE OJHOM IPYIIIBI, B TOPSIKE
BO3pacTaHus uX aToMHBIX paamycos: O, Se, N, S.

3.9 3anummute BemiecTBa B nopsake yooiBanus 3nadenuii pH ux Boanbix pactBopos: 1. NH4NOs3,
2. Fey(S04)3, 3. KNO3, 4. CH3;COONa

3.10PacmonoxuTe 31eMeHThI, HaXOSIIHUECs B TJIABHOM MOATPYIINe OHOM IPYIIIbl, B OPSIKE
yObIBaHUS MX aTOMHBIX paauycos: O, Se, N, S.

3.11 3anumuTe BemecTBa B MOPsAKE BO3pacTaHus 3HaueHuil pH nx BoAHbBIX pacTBOPOB: 1.
muruapodocdat HaTpus, 2. aneTar HaTpusl, 3. HUTpAT Kalus, 4. IMaHU] HATPUS

3.12 Pacnionokute 3JIeMEHThI, HaXOSIIKEecs B TJIABHOM MOATPYIITE OJJHOM IPYIIIbI, B TOPSAKE
BO3pactanus ux 3Heprun nonmsarmu: O, Se, N, S.

3.13 3anumuTe BelecTBa B MOpsAIKe YObIBaHUS 3HaUeHUH pH nX BOAHBIX pacTBOpOB: 1.
cynb(dua HaTpus, 2. HUTPAT MarHus, 3. HUTPAT Kaiblus, 4. CylIb(pUT HATpUS

3.14 Pacnosio:kuTe 3J1€MEHTHI, HAXOSAIINECS B TJIABHOW MOATPYIINE OJHOM IPYIIbI, B TOPSIIKE
yObIBaHus uXx dHepruu wonusammu: N, P, Sb, Bi.

3.15 BribepuTte Tpu d1eMeHTa-HeMeTallIa U PacOIOKUTE X B MOPSAIKE yObIBAaHHS BAJIEHTHOCTU
B JIETY4YHMX BOJOPOIHBIX coequHenusx: Ca, Mn, P, S, Si.

3.16 3anuuTe BelecTBa B MOPSAKE BO3pacTaHus 3HadueHU pH uX BOAHBIX pacTBOpOB: 1.
HUTpat Kanus, 2. cynsdar menu (1), 3. cunukar varpus, 4. cynbGUT HATPUSI

3.17 3anuiuTe BemiecTBa B MOpsAKe yObIBaHUs 3HauUeHUH pH nX BOJHBIX pacTBOpOB: 1.
NHsNO3, 2. K:SOy, 3. Be(N03)2, 4, (CH3COO)2Na

3.18 BreibepuTte Tpu d1eMeHTa-HeMeTalia U PaCloIOKUTE UX B MOPSAIKE BO3PACTAHUS
BAJICHTHOCTH B JICTYYHX BOAOPOAHBIX coeaunenusx: Ca, Mn, P, S, Si.

3.19 3anumuTe BelecTBa B MOPSAKE BO3pacTaHus 3HadueHU pH ux BoAHBIX pacTBOpOB: 1.
CaH,, 2. C|2, 3. NHs, 4. H,S

3.20 3anuiuTe BEIIECTBA B MOPSAKE BO3pacTaHus 3HaueHU pH ux BoAHBIX pacTBOpOB: 1.
cynb(dua HATpus, 2. HUTPAT MarHus, 3. HUTPAT Kaiblys, 4. CylIb(QUT HATpUS

4 Borpochl Ha VCTAHOBJIEHWE COOTBETCTBUSI
4.1 YcraHOBUTE COOTBETCTBHUE MEXK]Yy W3MEHEHHUEM CTENEHH OKUCIEHHUs a30Ta u
dbopmyrIaMu BEIIECTB, TPU B3aMMOJICHCTBUH KOTOPBIX ATO U3MEHEHNE TTPOUCXOIHT.




M3MEHEHUE CTEITEHU OKUCJIEHUS A30TA OOPMY JIbI
BEIIECTB
A) NN 1)HNO3 oy 1 CU5) N2 1 Ca
B)N"—-N"2)N,u0, 6)HNO3 55 1 CU
B) N.’>2N*3) NO 1 O,
I') N"—5N+°4) NH3 u O,

4.2 YcTaHOBUTE COOTBETCTBUE MEXIY (POPMYIIOif BelecTBa M CTENEHbI0 OKUCIeHHs (pocdopa
B HEM.

®OPMVIJIA BEIIECTBA CTEITEHb OKHUCJIIEHUSA ®OCDPOPA
A)AIP 1)-3 5)+5

B) (NH4),HPO, 2)0 6)+7

B) NasP>,0; 3)+|

I') H3PO, 4) +3
4.3 YcTaHOBUTE COOTBETCTBUE MCXKAY Ha3BaHHUEM COJIM U €€ CIIOCOOHOCTBIO K TUAPOJIn3Yy.

HA3BAHMUE COJI1 CIIOCOBHOCTSB K I'MAPOJIN3Y

A)TiepMaHTaHaT Kajius 1) runponuzyercs no KaTHOHY

b) cynbdat mapranna(ll) 2) TUAPOTU3YETCS IO AHUOHY

B) benonsr Harpus 3) ruzponu3yeTcs Mo KaTHOHY U aHUOHY
I') xnmopun pyouaus 4) ruzpoau3y He Mo/IBepraercs

4.4 YcTaHOBUTE COOTBETCTBHE MCKAY YpaBHCHHUEM PCAaKIIUU U CBOMCTBaAMH CCPhbI, KOTOPLIC
OHa IPOABJISCT B 3TOM pPCaKkuu.

YPABHEHUME PEAKIIMA CBOVICTBA CEPbI

A) H,SO,4 + Na,CO3 = Na,SO,4 + CO, + H,0O 1) oxucnurean

b) 2H,S + SO, = 3S + 2H,0 2) BOCCTaHOBHTEIIb

B) 3S + 2KC103 = 3S0O,+ 2KC1 3) ¥ OKHCIIUTEIb, U BOCCTAHOBHUTEIH
I')Fe + S=FeS 4) HM OKHCIIUTENIh, HA BOCCTAHOBHTEIIb

4.5 YcTaHOBUTE COOTBETCTBUE MEXKIY CXEMON OKUCIUTEIbHO-BOCCTAHOBUTENBHON PEAKIINU U
(bopMyIoii BelecTBa, SIBISIOMIErocs B Heil BOCCTaHOBUTEIIEM.

CXEMA PEAKIINA BOCCTAHOBMUTEJIb
A) NO,+0,+H,0—HNO3 l) NHs3 5) O}
E) HNO; + Cu— Cu(N03)2 + NO + H,0O 2) CuO

B) NHz + CuO— Cu + N, + H,0O 3) NO,

I') NH; + O,— N3 + H,0 4) Cu

4.6 YcTaHOBUTE COOTBETCTBHE MCKIY CBOMCTBaMH CCPBbI U YPAaBHCHUECM OKUCIIUTCIIbHO-
BOCCTAaHOBUTEIBHOM pC€aKknuuru, B KOTOPOM OHaA MMPOABIIACT OTH CBOICTBA.

CBOVCTBA CEPBI YPABHEHUME PEAKIIMN
A)OKHCTHTEb 1) 3S + 2H2Oapy — 2H3S + SO;
b) BoccranoButenn 2) FeS + 2HCI — FeCl; + H,S
B)u okuciuTe s, 1 BOCCTAHOBUTEIb 3) 2H,S + 30, — 2H,0 + 2S0,
I') HU okMCIIUTENh, HU BOCCTAHOBUTEIb 4) 2503 — 2SO0, + 02

4.7 YcTaHOBUTE COOTBETCTBHE MEXAY (GOpMYJION BeliecTBa U KO3PPUIIMEHTOM epe]] HUM B
YPAaBHEHUU PEAKIIMU: KOH + NO —KNO; + N2 + H,0

O®OPMVIJIA BEIIECTB KOOODOUIIMEHT B YPABHEHUU
PEAKIIMN
A) KOH 1 5)5
b) NO 2)2 6)6
B) KNO, 3)3
') N2 4)4
4.8 YcTaHOBUTE COOTBETCTBHE MEXAY HA3BAHUEM COJIU U €€ CITIOCOOHOCTBIO K THAPOIIN3Y.
HA3BAHMUE COJI1 CIIOCOBHOCTDB K I'MAPOJIN3Y
C) mepmaHraHar Kajius 1) runponuzyercs 1o KaTHOHY

b) cynbdar mapranma(ll) 2) rUApPOIU3YETCS 110 AHUOHY



D) dbenonsar marpus 3) ruzponau3yercs 1o KaTUOHY U aHUOHY

I') xnopua pyounus 4) TUAPOIN3Y HE TOJIBEPracTCs
4.9 YcTaHOBUTE COOTBETCTBUE MEXK/Y PEarupyroiMHy BEIECTBAMU MPOIYKTaAMU PEAKLIUH.
PEATHUPYIOIIME BEILLIECTBA IMPOAYKTbBI PEAKIININ
A)CUzo + HNOg(KOH]_[) 1)CUN03 + H,0
5)CuSO4+NO,+H,0
B) CuO+ HNOg(KOH]_[) Z)CU(N03)2+NO+H20
6)Cu(NO3)+H,S
B) Cu+ HNOg(KOH]_[) 3) CU(N03)2+N02 + H,0
F) CuS + HNO3(KOH]_[) 4)CU(NO3)2 + H,0

4.10YcTraHoBHTE COOTBETCTBHE MEXKIYy H3MEHEHHWEM CTEIEHH OKHCICHHS a30Ta M
(bopMynaMu BEIECTB, IPU B3aUMOIEHCTBUM KOTOPBIX 3TO U3MEHEHHUE ITPOUCXOIUT.

M3MEHEHUE CTEIIEHU OKHUCJIEHUS A30TA ®OPMY JIbI
BEILECTB

A) NN 1HNOj3 o 1 CU5) Np 1 Ca
B)N"—-N"2)N,u0, 6)HNO3 a5 1 CU

B) N2>—2N**3) NO 1 O,
') N*—N+%4) NHz u O,

4.11 YcraHoBHuTE COOTBETCTBHE MEXY (hOPMYJION BEIIECTBA U CTETICHBIO OKHCIICHHUS
dbocdopa B HEM.

®OPMVIJIA BEIIECTBA CTEITIEHb OKHUCJIEHUSA OCPOPA
A)AIP 1)-3 5)+5

B) (NH4),HPO, 2)0 6)+7

B) NasP>,0; 3)+|

I') H3PO, 4) +3
4.12 YcTaHOBHTE COOTBETCTBHE MEXIY GopMyInoi conu u pH ee BOAHOIO pacTBopa.

OOPMVIIA COJIN pH CPE/IbI
A) CsS 1)pH=7,0
B) KC10, 2)pH>7,0
B) Fez(SO4)3 3) pH<7,0
F) Be(NO3)2

4.13 YcranoBUTE COOTBETCTBUE MCKAY YpaBHCHUCM PCAKIIUU U CBOMCTBaMH CCPBI, KOTOPLIC
OHa IPOABIISCT B 3TOM PCaKIuu.

YPABHEHUE PEAKIINUA CBOVICTBA CEPbI
A) H,SO,4 + Na,CO3 = Na,SO,4 + CO, + H,0O 1) okucauTE b
b) 2H,S + SO, = 3S + 2H,0 2) BOCCTaHOBHTEIIb
B) 3S + 2KC103 = 3SO,+ 2KCl1 3) ¥ OKHCITUTEITb, U BOCCTAHOBHUTEIH
') Fe + S=FeS 4) HU OKHCIIUTENb, HU BOCCTAHOBUTEIb
4.14 YcTaHoBUTE COOTBETCTBHE MEXTY (DOPMYJIIOH COJU U CPENIOi €€ BOJHOTO PacTBOpA.
OOPMVIJIA COJIN CPEJJIA PACTBOPA
A) NaClIO 1) HeliTpanbHas
B)NaC10, 2) KHUCTIOTHAS
B) BeCl; 3) menoyHas
I') LINOs

4.15 YcraHoBUTE COOTBETCTBUE MEXKAY CXEMOU pEAKIIUY U U3MEHEHUEM CTEIIEHH OKUCIICHUS
OKHCIIUTEN.

CXEMA PEAKITUN M3MEHEHUE CTEITEHU OKUCJIEHWS

OKMCJINTEJIS

A) MnO2+H;S04—MnSO4+0,+ H,0 1) Mt — M 5) M*'—

Mn'*

B) Mn(OH), + 0,—MnO, + H,0 2) Mu?— Mn™ 6) M —
+2

Mn



B) KMnO, + K»S03 + KOH— KoMnOy4 + K;SOs + H,O 3) 0.0 —207

') KMnO, + H,0,— MnO, + O, + KOH + H,0 4) 20" -0,°

4.16 YcraHOBUTE COOTBETCTBUE MEXY U3MEHEHUEM CTEIIEHU OKHUCIIEHUS XJI0pa U CXeMOM
pEaKIHH.
N3MEHEHUE CTEIIEHUA

OKUCIJIEHUA XJIOPACXEMA PEAKIINN
A)C1*™ 5 C1™ 1) Cla+ Al14C5 LAICl3 +CCly 5) HC10 + HI —-HC1 + I,+H20
B)Cl1*" - C1? 2) HC1 + MnO;— MnCl1,+ Cl;+ H,O  6) KC104— KC1 + O3
B)C1™—C1? 3) KC103 + P— KC1 + P;05
Nncit-ct® 4) C10, + H,0— HC10,

4.17 YcTraHOBUTE COOTBETCTBUE MEXTY (POPMYIIOii COJIM U COOTHOIIICHHEM KOHIIEHTPAIIU
HOHOB BOJIOPOIa U TUAPOKCH]I-MIOHOB B PACTBOPE ITOU COJIH

OOPMVIJIA COJIN COOTHOIIEHME KOHIIEHTPALIMIA [H] 1
[OH]
A) Rb,SO4 1) [H'] = [OH]
b) C17H35COOK 2) [H+]> [OH]
B) CuSOy, 3)[H']<[OH]
F)Na28i03
4.18 YcTaHoBUTE COOTBETCTBUE MEX/1y HA3BaHUEM COJIM U CPEIOM €€ BOJAHOTO pacTBOpa.
HA3BAHUE COJIN CPEJJA PACTBOPA
A) nutpar ceunna (I1) 1) xucnas
b) kapOonat kanus 2) menovyHas
B)uutpar Hatpus 3)HelTpanbHas

I') cynbbun nutus
4.19 YcraHoBUTE COOTBETCTBUE MEKIY CXEMOM OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peaKluu
Y U3MEHEHUEM CTENICHU OKHUCJICHHH BOCCTAaHOBUTEIIS.

CXEMA PEAKILIMN N3MEHEHUE CTEITEHU OKUCJIEHUA
BOCCTAHOBUTEJIA
A) C+C15+Cr,03— CrCls + CO 1) C?*>c* 5)
O, %2
B) CO + Na,O,— Na,COs 2)C*— Cc* 6)
C+4—> C+2
B) CH,4 + O,— CO; + H,0 3)C’'— ™
') HCHO + Ag,0— HCOOH + Ag 4) C*?—c*

4.20 YcTaHOBUTE COOTBETCTBHE MEX/1y HA3BAaHUEM COJIM U CPEJION €€ BOJHOTO pacTBOpA.
HA3BAHMUE COJI1 CPEJJA PACTBOPA
A) nutpar ososa (I1) 1) xucnas
b) cynsbun xanus 2) menovyHas
B)uutpar kanus 3)ueiTpanbHas

I') kapGoHaT nMuUTHS

IIkana ouneHMBaHMsA Pe3yJIbTATOB TECTHPOBAHMA: B COOTBETCTBUU C JACUCTBYIOLIEH B
YHUBEpPCUTETE Oa/UIbHO-PEHTHUHTOBOM CHCTEMOW OIICHHUBAHUE PE3YyJIbTATOB IMPOMEKYTOUHOU
aTTecTallud OOyJaroIuXcs OcCyIlecTBiIsieTcss B paMkax 100-0ayulbHOM IIKalbl, HpU 3TOM
MaKCUMaJIbHBIA Ol MO MPOMEKYTOYHOM aTTECTAIllMU OOYy4aIoImUXCs MO O4YHOM (opme
o0yueHus coctapisieT 36 OasIoB, M0 OYHO-3a04HON M 3a04HOU popmaM oOydeHus: — 60 OamoB
(ycranoBneHo monoxxenuem I1 02.016).

MaxkcumanbHblii  0ayul 32 TECTHMpPOBAaHUE TpPEACTaBiIsieT €000 pa3HOCTh JABYX UHCEN:
MaKCHUMaJIbHOTO 0ajura Mo MPOMEKYTOYHOU aTTECTAIluu IJis JaHHOW (popmbl 00ydueHus (36 wim
60) CTY 02.02.005-2021 wu MakcuManpHOro Oamna 3a peleHHe KOMIIETeHTHOCTHO-
OpUEHTUPOBAaHHOM 3a1auH (6).



banmn, mnomydeHHbI oOy4aromMmcs 3a TECTUPOBaHUE, CYMMHpPYETCS C Oaljiom,
BBICTaBJICHHBIM €MY 3a PEIIeHNe KOMIIETCHTHOCTHO-OPUEHTUPOBAHHOM 3a1a4H.

OOmwmii 6ayu1 Mo MPOMEXYTOUHOM aTTecTallil CyMMUPYETCS ¢ OajylaMH, MMOJIy4YeHHBIMH
00ydJaronmMces 1Mo pe3ysabTaTaM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUCHUE CEMECTpa; Cymma
0aJJIOB MEPEBOIUTCS B OLIEHKY O JUXOTOMUYECKON IIKAJEe CIEAYIONIIM 00pa3oM:
CootsercrBue 100-0a/UIbHOM U IUXOTOMUYECKOM KA

Cymma 6asmtoB 1o 100-6armibHO# 1mKae

OrneHKa 10 TUXOTOMHUYECKOU IIKaJIe

100-50

3a4TCHO

49 u MeHee He 3aUTECHO

HEC 3a4TCHO

CoorsercrBue 100-0au1pHON U 5-0a/IbHON KA

Cymma 6annos no 100-b6annvrou wxane

Oyenka no 5-6annbHotll wiKkane

100-85

OTJIINYHO

84-70 XOPOIIIO
69-50 YJIOBJICTBOPUTEIHHO
49 u menee HEYJOBJIETBOPUTEIBLHO

Kpumepuu oyenusanus pe3ynomamog mecmupoeanus:
Kaxnp1ii Bonpoc (3a1aHue) B TECTOBOM (pOpME OLIEHUBACTCS MO AUXOTOMHYECKOH IIIKaJIe:
BBIITOJIHEHO — 2 0aJ1j1a, He BeInoaHeHo — (0 6aJ110B.

2.3 KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE 3ATAYHN

1. Omnpenenute MoOJIsIpHYIO KOHIeHTpaiwio 3kBuBajienta HCI, ecim w3 0,21 HCl mocne
npubasienust AGNO3 o6pazoBaniocs 0,574 r ocanka. Hamummre ypaBHEHHE COOTBETCTBYIOIIECH
peaxIuu.

2. Dnekrponmms pactBopa AGNO3; npoBoaunu npu cuiie Toka 2A B TeueHue 4 4. CocraBbTe
ANIEKTPOAHBIE YpPaBHEHUS IIPOIECCOB, MPOUCXOAAIIMX Ha 3nekTpoaax. Ompenenute maccy
BELIECTBA, BICJTUBLIETOCS Ha KaTo/E 3a BpeMsi pabOThl AJIEKTPOIn3Epa.

3. Ompenenute NPOLEHTHYIO KOHIEHTPALMIO pacTBOpa, IOIY4eHHOro pactBopeHueMm 100r
FeSO,7H20 B 900 r Bombl. CKOJNBKO IpaMM THIPOKCHAA HATPHS MOTPEOyeTCcs Ha PEakKIuio C
3TUM pacTBOpOM?

4. Boranciute moteHmman sextpora Crr|Cr, ecim KOHIGHTpAIMs HOHOB XpoMa B PacTBOPE
cocrasisger 0,01monb/n u Temneparypa 10° C. CpaBHUTE MOJIYYEHHOE 3HAYCHHE C BETMUYMHOU
CTaH/IapTHOIO MOTEHIIHANA.

5. IIpu o6paboTke craBa IIMHKA ¢ MeIbio Maccoit 20 T CONSHON KUCIOTOM BBIAETUIOCH 2,8 1
Bogopoa (15° C, 98,3 kIla). KakoBa Macca Med B CIUIaBe.

6. Haiizure MaccoByr [OJIIO MEPOKCHIA BOAOPOJAa B pacTBOpPE, €CIM IpU JIEHCTBUU
nepmanranata Ha 200 T pacTBoOpa MepoKcHIa BOJOPOJa BBIASIIIOCH 16,8 1 kucioponaa (H.y.).
Peakuus npoBoauiiack B CEpHOKUCIION CpeneE.

7. CKONBKO TOHH LMAHHWJAA KaJIbIMS MOXHO MONy4duTh U3 5400 M° aszoTa (20°C, JTaBJICHUE
HOpPMaJIbHOE) MPHU B3aUMOJIEHCTBUU €ro ¢ KapOUIOM KalbliMs, €CIU MOTEpH a30Ta COCTABISAIOT
40%"7?

8. Ilpu cropanuu ¢ocdopa Maccoit 3r momyueH okcupa maccoit 6,87 r. KakoBa mctuHHas
dbopmysa 3TOro OKCH/Ia, €CH TUIOTHOCTH €T0 Tlapa 1Mo Bo31yXy paBHa 9,87

9. Cxonbko rpamm FeClz 6H,0 notpebyercs ans npurorosienus 150 r 5%-ro pacteopa FeCls.
Omnpenenute MOJIIPHYIO KOHIIEHTPAILIMIO SKBUBAJIEHTOB IaHHOTO PacTBOpA.

10. TIpum paboTe CBUHIIOBO-CEPEOPSHOTO TajJbBAaHMUYECKOTO 3JEMEHTa Macca cepeOpsHOi
miacTuHbl yBenumumiack Ha 1,08 r. Kak m3MeHmsiach macca CBMHIIOBOM TuiacTuHbI? Kakoe
KOJINYECTBO DJIEKTPUYECTBA MPHU 3TOM MONY4WIH (yclaoBHs cTaHAapTHble). COCTaBbTE CXeMy
ATOrO TraJIbBAHUYECKOTO 3JIEMEHTA.



11. Ha okucnenue 256,95 r cynbdara xenesa (11) B kucnoit cpeae uzpacxomgorano 400 miu 0,06
M pactBopa mnepmanraHata kKaius. OnpenenauTe MOJSIPHYIO KOHIUEHTPALMIO COJIE B
00pa3oBaBIIEMCsl paCTBOPE.

12. CnnaB conepxut amomunuii (86%) u maruuit (14%). Kakoit 066éM Bogopoaa (250 C, 98,5
klIa) BelIENMTCA MIPH H.y. [TOCIIE PACTBOPEHHU B cosisHOM Kucnote 100 r takoro cruiaBa?

13. Yepes pactBopsr CuSQO,4, Pb(NO3), mpoxomur 3600 Kn smexrpuuectBa. KakoBa macca
KaKJ0ro MeTajula, BhlAENMBIIErocs Ha karoae (Beixox mo Toky 80%)? CocTtaBbTe CXEMBI
3JIEKTPOJIM30B PACTBOPOB BCEX COJICH.

14. Kaxkoit oobem 0,01 M pacTBOpa mepmaHraHara Kamws moTpedyercst aist okucieHus 11,4r
FeSO, B HeliTpanbHOM 1 KUCIION cpee?

15. XpoM mosy4aroT altOMUHOTEPMUYECKUM MeTOA0M. CKOJIbKO XpoMa (T) MOKHO MOJIYYHUTh
stuM MetogoM u3 10 r texumueckoro okcuaa xpoma(lll), comepxamero 20% mnpumeceii?
CocraBbTe ypaBHEHHE PEAKIIUH.

16. Ilpu pabGoTe CBUHIIOBO-CEpEOPSHOTO TajJbBAaHMYECKOTO 3JIEMEHTa Macca cepeOpsHOoi
wiactuHbl yBenuuuiaack Ha 1,08 r. Kak usmenwsiace Macca cBHHLIOBOM IutactuHbl? Kakoe
KOJIMYECTBO JJIEKTPUYECTBA MPU 3TOM Noayumiu (ycioBusi ctannaptbie). CocTaBbTe CXEMY
3TOTO TaIbBAHUYECKOTO 3JIEMEHTA.

17. Ckonbko rpamm FeCly6H,0 morpebyercs s npurotosienus 150 T 5%-ro pactBopa FeCls.
Onpenenute MOJSPHYIO KOHIIEHTPAIMIO YKBUBAJICHTOB JAHHOTO PacTBOPA.

18. Ilpu pabGoTe CBUHIIOBO-MEIHOTO TajlbBAaHUYECKOIO 3JIEMEHTAa Macca METHOM IUIACTHUHBI
yBenuumiach Ha 6,4 r. Kak m3meHunach macca CBUHIOBOW IiacTUHbI? Kakoe KkoinyecTBoO
JNIEKTPUYECTBA MPU ATOM Tonyuminn (ycinoBusi craHpapteie). CocTaBbTE CXEeMy 3TOTO
rajlbBAaHMYECKOTO HJIEMEHTA.

19. Yepes pactBoper CuSO,4, Pb(NO3), mpoxomur 3600 Ku smexrpuuectBa. KakoBa macca
Ka)XJ0ro MeTajula, BbIIEIMBIIErocs Ha Karoae (Beixoa mo Toky 80%)? CocTaBbTe CXEMbl
3JIEKTPOJIM30B PACTBOPOB BCEX COJIECH.

20. Boraucimre notenmuan snekrpona Cre¥|Cr, eciim KOHIEGHTPAIKsS HOHOB XpOMa B PACTBOPE
cocrasmusieT 0,01Monb/n u TemmepaTypa 10° C. CpaBHHTE NOJIIyYEHHOE 3HAYEHUE C BEIMUYMHOU
CTaHJAPTHOTO TOTEHIIHAA.

Ilkana oueHMBaHHUSA pelleHUs] KOMIETEHTHOCTHO-OPHEHTHPOBAHHON 3agauM: B
COOTBETCTBUM C JACUCTBYIOLIEH B yHHBEpPCUTETE OaNIbHO-PEUTHHIOBONW CHCTEMOIl OlleHUBaHHE
pe3yabTaTOB MPOMEKYTOUYHOM aTTeCTallud OOYy4YaroIIMXCS OCYyIIecTBisieTcss B pamkax 100-
OamIpbHOW INKaNbl, TPU OTOM MaKCHUMaldbHBIA 0al 1O MPOMEXKYTOYHOW aTTecTaluu
oOydJaronuxcs 1mo o4Hou ¢popme oOydeHus: cocTapisieT 36 OaUIOB, MO0 OYHO-3A0YHON U 3a0YHOU
dbopmam oOyuenus — 60 (ycranonneno nouoxenuem I1 02.016).

MaxkcumanbHOe KOJMYECTBO OAJUIOB 32 pelIeHHEe KOMITETEHTHOCTHO-OPUEHTHPOBAHHON
3a/1a4n — 6 OaIoB.

Bann, momydeHHBIH OO0y4aromuMCsl 3a pelIeHHe KOMIIETEHTHOCTHO-OPUEHTHPOBAHHON
3a/1a4¥, CyMMHpPYeETCcs ¢ OallJIoM, BRICTaBIEHHBIM €MY T10 pe3ybTaTaM TECTHPOBAHUSI.

OO0muit 6ann mpOMEXYTOYHOM aTrTecTali CyMMHUpYeETCsl ¢ OajllaMH, MOTY4EHHBIMHU
00yyaromuMcs Mo pe3yibTaTaM TEeKYIIEero KOHTPOJIs YCIeBaeMOCTH B TEUEHUE CEMECTPa; CyMMa
0aJI0B MEPEBOIUTCS B OLIEHKY MO S-0aJljIbHOW LIKase ClIeIyOLIMM 00pa3oM:

CootBerctBue 100-0an1bHOM U JUXOTOMUYECKON IIKAJT

Cymma 6asutoB o 100-6amibHoM mikane OneHka 1o JMXOTOMHUYECKOM 1IKaje
100-50 3a4TE€HO
49 u MeHee He 3a4TEeHO HE 3a4TEHO

Kpurtepun onenuBanus penieHnsi KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOM 3a1a4M:
6-5 0ayuI0B BBICTaBIsIETCS OOyyaloIIeMycs, €CIU pelleHHe 3aJaud JIEMOHCTPUpPYET
rIyOOKOe NOHMMaHHe OOydarolMMCs NPEIJIOKEHHONM NpoOJIeMbl M Pa3HOCTOPOHHEE €€




paccMOTpeHHe; CBOOOTHO KOHCTpYUpyeMasi paboTa MpeacTaBIseT co00i TOTUIHOE, SICHOE U TIPU
9TOM KpaTKoe, TOYHOE OMNHMCAaHME XOJa peleHus 3agaud (MocieA0BaTeIbHOCTH (WK
BBITIOJTHEHMS) HEOOXOIMUMBIX TPYAOBBIX JCHCTBUI) ©  (DOPMYIHPOBKY JIOKA3aHHOTO,
MPAaBUJIBHOTO BBIBOJA (OTBETA); MPU ITOM OOYYAIOIIUMCS MPEIJIOKEHO HECKOJIbKO BapHUaHTOB
pelIeHusT WM OpPUTMHAIBHOE, HEeCTaHAapTHOe pelieHue (win Haumbosee 3¢ ¢eKTUBHOE, WIU
HauboJsee palroHaNbHOE, UM ONTUMAIIBHOE, WM €JUHCTBEHHO IPAaBWJIBLHOE PEILIEHUE); 3a/1a4ya
pellieHa B yCTaHOBJIEHHOE MPEN0IaBaTENIEM BPEMS WM C ONIEPEKEHUEM BPEMEHH.

4-3 Ganua BbICTaBIsIETCS OO0yYalOUIEeMYCs, €CIM pEelIeHHE 3aJa4d JEeMOHCTPHUPYET
NOHMMaHHE O0YYaIoIMMCS TPEAIOKEHHON MPOOJIEMBl; 3a/1a4ya pelieHa TUIOBBIM CIOCOOOM B
YCTaHOBJICHHOE IpernojaBaTesieM BpeMsi; UMEIOT MecTo o01ue (ppasbl U (WIK) HECYIIECTBEHHbIE
HEJI0UEThI B ONMKMCAHUU XO/a pelieHus u (Win) BeIBojJa (OTBETA).

2-1 Oanna BbICTaBisIeTcss OOydYaroOIIEMyCsl, €CJIHM pelleHUue 3a7aud JIEMOHCTPUPYET
MIOBEPXHOCTHOE IOHUMaHUE 00yJaroIlUMes MTPEI0KEHHOM Po0IeEMBl; OCYIIECTBIIEHA MOIBITKA
11a0JIOHHOTO pellIeHus 3a/1ay, HO MpPU €€ PeUIeHUH AOMYIIEHbl OMIMOKU U (MJIH) MPEBBIILIEHO
YCTaHOBJIEHHOE IIPETIOAABATEIEM BPEMS.

0 0a/0B BBHICTABIAETCA OOYYarOIIEMYCs, €CIIM pEeIIeHUuEe 3aJayd JIEMOHCTPUPYET
HENIOHMMaHWE OOYyYaIOmUMCsl TIPEUIOKCHHOH TpoOJeMbl, W (WJIM) 3HAYUTEIBHOE MECTO
3aHUMAaIOT 001Me Ppa3bl U TOJIOCIOBHBIE PacCyKICHUs, U (UJIH) 3a/1a4ya HEe pelIeHa.



