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1 OHEHOYHBIE CPEJACTBA JJIAA TEKYIIETI'O KOHTPOJISA YCIIEBAEMOCTH

1.1 BOITPOCHI Y BATIAHUSI B TECTOBOM ®OPME

Tema 1 «BBenenne. OCHOBHbIE XUMUYECKHE NOHATHS U 3AKOHbI

1. Maxcumanvhoe 4ucio IKeusaneHmMos, Komopoe cooepycum monexyina Caz(PO,)z, pasno

OrBet: 1.6 2.3 3.2 4.1 5.4

2. Monapnas macca sxsusanenma HySO4 (M = 98 2/monw) 6 peaxyuu NaOH + H,SO, — NaHSO4 +
H,O pasna OtBet: 1.98 r/moab 3kB 2. 49 r/moJb 3kB 3. 196 r/moaib 3xkB 4. 28,5

3. O6vém Imonw sxsusanenmos NyO (1.y.), obpasyrowezocs 6 peakyuu 4Pb + 10HNO3; — 4Pb(NO3),
+ N,O + 5H,0, pasen OtBer: 1.22,4a0 2.5,6 1 31120 4.3, 7a

4. Macca 3 monv sKsuganrenmos xcenesza, oopazosantuvix 6 peaxyuu Fe,03 + 3CO = 2Fe + 3CO;
pasna OTBeT: 1.56r 2.112r 3.336r 4.28 1

5. Ilpu 6occmanosnenuu oxcuda sceneza maccou 0,52 ke nonyuunu 20 monv d2KEUBANEHMO8 dicelesd.
Monspuas macca sxeusanenmos oxcuoa sncenesa pasua Orser: 1.160 2.26 3.72 4.36

6. @axmop sxeusarenmnocmu Caz(POy), pasen OTBeT: 1.1/6 2.1/5 3.12 4.1/3

1. Monapnas macca sxeusanrenmos CAaOHNO3 (M = 119 2/monw) 6 peaxyuu CaOHNO3 + NaOH =

Ca(OH), + NaNO3 pasna OtBer: 1.595r 2.2975r 3.119r 4.238r

8. MonsipHblit 06véM 9K6UBaNeHMO8 azoma (H.).), obpasyiouecoca 6 peaxyuu 4NH3 + 30, — 2N, +
6H,0, pasen OTBeT: 1.3,73 1 2.7,46 n 3.11,2 2 4.22.4 n.

9.  wmomv 3ksusanenmog azoma, obpazosamnrozo 6 peaxkyuu 4NH; + 30, —2 N + 6H,0
sanumarom oovém 44,8 1 (n.y.). OTBeT: 1.6 2. 0,6 3.2 4.3

10. Ilpu s3aumooeticmeuu 3,24 e. memanna ¢ consinHou Kuciomou evioensemcs 4,03 1 6odopooa (H. y.).
DK6UBaAIeHMHAL MACCA MEMANd PAGHA _ 2/MOJIb.

Oter: 1.32,5 2.23 3.27,5 4. 9.

1]. Maxcumanvhoe Koauuecmso 3SKEUBANEHMOS, cooepicaujeecsi 8 MOJEeKYIe 68 OOMEHHbIX
peaxyusix pasro 2. OTBeT: 1. H,SO, 2. NaCl 3. FeCl; 4. HNO3

12. Monsipnas macca sxeusanenmos Fe(OH)3 (M = 107 2/monv) 6 peaxyuu Fe(OH); + 3HCI — FeCl;
+ 3H,0 pasna OTBeT: 1.321 2.107 3. 35,67 4.53,5

13. @akmop sxeusarenmuocmu HNO3 6 peaxyuu 3Cu + 8HNO3 — 3Cu(NO3), + 2NO + 4H,0
pasen OTBeT: 1. 1/5 2.1 3.3 4.1/3

14. Macca 3 monw sxsusarenmos Fe(OH); 6 peaxyuu Fe(OH); + 3HCI — FeCl; + 3H,0 pasna
Oteer: 1.321r 2.215r 3.356r 4.107 r.

15. 492 cepnoti xucnomwl npopeacuposanu c¢ 0,5 monv 3KeuBaneHmMaAMu SUOPOKCUOA HAMPUSL.
Monspnas macca sxsusanenmos (2/monv) HoSOs  u eé ghakmop sxeusanenmnocmu paghovi

Oreer: 1.98, f5=1/2 2.49,f3,=1/2 3.49,f3=1 4. 98 r/moan, f5 =1

16. Odunaxosvie pakmopwl 2K8UBANEHMHOCU 8 OOMEHHBIX NPOYECCAX UMEIOm 8eulecmaed -

Oteer: 1. Na,CO;3; u Fe(OH); 2. FeCl; u NaCl 3. KOH u NaF 4. HNO3 u AI(NO3);3
17. Monspnas macca sxsusanrenma Caz(POs); 6 peakyuu Cas(POy), + H,SO4 — 2CaHPO, + CaSO,y

(M = 310 2/monv) pasna OTBeT: 1.310 2.77,5 3.155 4. 51,6.
18. B monexyre KMnO, ¢ peaxyuu 2KMnO,4 + 5K,SO; + 3H,SO4 = 2MnSO,4 +6 K,SO4 + 3H,0
cooeparcumcsi akeusaienmos. OTBeT: 1.6 2.1 3.2 4.1/5 5.5

19. Macca 2 monw sxeusanenmos KMnOy (M = 158 o/monv) 6 peaxyuu 2KMnQO4 + 5K,S03 + 3H2SO4
= 2MnSO4 + 6K,50,4 + 3H,0 cocmasnsaem 2.

OTBer: 1. 63,2 2.158 3.79 4. 15,8

20. Tlpu ezaumooleticmeuu co wénouvlo 2 MOIb IKEUBAIEHMOE AIIOMUNHUSL 00pa3yemcs 6000po0
obvémom (n.y.) 1. OTBeT: 1.22,4 2.11,2 3.3,7 4. 5,6

21. MakcumanvHoe Koauuecmeo K6UBALeHmMos, cooepxcaweecs 6 moaekyre HrSiO3 6 obmennvix
peakyusx, paeuo . OTBeT: 1.1 2.2 3.0,1 4.1/2

22. Monsipnas macca sxeusanenma CaO (M = 56 e/monv) 6 peaxyuu CaO + H,SO4 — CaSO,4 + H,0
pasna: OTBeT: 1.56 2.112 3.28 4,11,2.

23. O6wém Imonv sxsusanenmos HyS (1.y.), yuacmeyioweeo 6 peaxyuu 2H,;S + O; — 2S + 2H,0,
pasen OTBeT: 1.224 1 2.11,2 1 3.3,7a 4.5,6 1.



24. Macca 2 monv sxeusanrenmos CaQO, yuacmegyrowezo 6 peaxyuu CaO + H,SO, — CaSO, + H,0

pasna: OTBeT: 1.56r 2.112r 3.28r 4.14r
25. J{na 6occmanognenus 6 Moo IKBUBANEHMO8 MAp2aHya mpeoyemcs . 2. QNIIOMUHUAL.
OrtBert: 1. 121,5 2.243 3.27 4.54

Tema 3 «XuMHu4Yeckasgs KHHETHKA, KATAJIHN3)

1. Ilpu nogviwenuu memnepamypsi Ha 30°C CcKOpOCmb peakyuu 6o3pacmém é____ pasz (y=3).

OtBern: 1.3 2.9 3. 27 4.1/9

2. Ha ckopocms peaxyuu Hy + Cly = 2HCI ne sausem:  a/ konyenmpayuu peacupyrowux ewecms;
0/ memnepamypa; 6/ epanuya pazoeina mexcoy gazamu

OtBerbl: 1.B 2.0,B 3.0 4.a
3. Kunemuueckoe ypasuenue 01a peaxyuu: ZNp) + 2H20 ) — ZN(OH) 1) + Hor) - 9mo
OTtBeT: 1.V= k'CZn'CH202 2.V= k'CZn'CHZO 3.Vv= k‘CHzo 4,V =
k-Cu20
4. Ilpu ysenuuenuu oasnenus 6 2 pasa ckopocmo peakyuu Nji) + O, = 2NO,
OTtBeTbI: 1. Bo3pacTéT B 4 pa3a; 3. BO3pacTéT B 2 pa3a;

2. yMeHBbIIUTCH B 2 pa3a; 4. yMenbmuTcH B 4 pasa.

5. Crxopocms peaxyuu A + B = AB npu xonyenmpayusx sewecms A u B pasuvix 0,05 u 0,01 monv/n
cocmasuna 510° monv/wmun. Konwemanwma ckopocmu pasna

OTBeTBI: 1.0,1 2.10° 3.1 4.2510°

6. [Ipu ymeHnvuwenuu memnepamypul Ha 20°C CKOpOCMb peakyuu ymenvuumesa 6 pas (y=2,2).
OtBern:  1.2,2 2 4,84 3.0,5 4.1,1

7.Ha cxopocmo oboux peaxyuii - Noi.) + Oz = 2NOp); u FeOgyy + Hyp) = Feg + HoOp) — erusiom
gaxkmopyl:  a/ KoHyeHmpayuu peaupylowux eewecms; 0/ memnepamypa; 6/ epanuya pazoenda
Medcoy azamu; 2/ Kamanuzamopol.

OtBernl: 1. a,0,B,r 2.a,0,B 3.0,B,1r 4. a,0,r

8. Kunemuueckoe ypasnenue ona peaxyuu: Tiqp) + 2Clyr) — TiClyg) - smo
Orser: 1.V=kCprCcr  2.V=kCrCen 3.V=kCep 4.V=kCp
9. IIpu ymenvuwenuu oasnenus 6 3 paza ckopocmo peakyuu COsi) + Cpyy = 2COy,)

OtBernl: 1. BO3pacTéT B 4 pa3a; 3. Bo3pacTéT B 2 pa3a;
2. yMeHbIINTCH B 2 pa3a; 4. ymeHbIINTCHA B 4 pa3a.

10. Cropocms peaxyuu A + 2B = ABy npu konyenmpayusax xaxcooeo u3z peazenmos 0,4 monv/n
pasHa monv/n'c. Konemanma cxopocmu — 2'10™ n/(monv'c)
OTBeTbI: 1.0,1 2.12810% 3. 3210* 4, 2510°
11. Ilpu naepesanuu peaxyuonrnou cucmemst om 30 0o 70° C CKOpOCMb peakyuu (y=2).
OtBernI: 1. Bo3pacrtér B 16 pa3a; 3. Bo3pacTéT B 8 pa3a;

2. ymenbmiutTcs B 16 pasa; 4. ymeHbIINTCH Ha 8.

12. 3akon, xapaxmepusyowuil 3a8UCUMOCIb CKOPOCIU PeaKyuu Om KOHYEHMPAYull peazupyroujux
seujecms - ( cchopmynupytime e2o).
OTBeTnl: 1. 3aK0H COXpaHEeHHUsI MAaCChl BelIeCTB; 3. 3aK0H 00BLEMHBIX OTHOIIEHUIA;

2. 3aKOH el CTBYIOIIHX MACC; 4. 3aKoH ABOrajJpo
13. Kunemuueckoe ypasuenue peaxyuu eazuguxayuu yens: Cip) + H,Oq) — CO + Hj. - amo
OTBerT: 1.V= kCCCH20 2.V= kCC2C2H20 3.V= kCHzo 4.V = kCZHZO
14. Ilpu ymenvwienuu KomyeHmpayuu Kaxicoo2o U3 peazupyrowux eewecms 6 3 paza CKOpoOCmb
peaxyuu 2NO,,) + O,) = 2NO;, .
OtBernI: 1. Bo3pactér B 27 pa3a; 3. Bo3pacrér B 9 pa3a;

2. yMenblIMTCH B 9 pasza; 4. ymenb1uTcs B 27 pa3sa.

15. Paccuumatime ckopocms peakyuu A + 2B = ABj, eciu konyenmpayus eeujecmea A cocmaesnsiem
0,3 monv/n, konyenmpayus eewecmea B — 0,2 monv/n, a koncmanma ckopocmu — 210° J/(monv'c)
Orserbi: 1. 0,1 2.3210%  3.1,2810™ 4.2,410°
16. Peaxyuonnyto cucmemy oxnaouau co 100 0o 70° C,, npu 3MOM CKOPOCHb peaKyuu (y=2).



OtBeTnI: 1. Bo3pacTér B 2 pa3a; 3. Bo3pacTéT Ha 2 ;

2. yMeHbIINTCS B 8 pa3a; 4. ymeHbmIuTCH B 4 pa3sa.
17. Cropocmb moavko eemepoceHHbIX peakyull 3a8ucum om a/ om niowaou NnO8epXHOCHU MeHCOy
dazamu; 6/ om_memnepamypvl, 6/ om_KoHuenmpauuu, 2/ om npoyeccos ougdgyzuu. Yraxcume
CnocoObl NOBLIULEHUSL CKOPOCMU 2eMEPOSEHHBIX PEaKyUll.
OtBerbl: 1. a,0,B,r 2.0,B 3.0,B,r 4.a,r
18. Kunemuueckoe ypasnenue ons peaxyuu: AloOsrp) + 3H>q) = Al ) + 3H20 1) - 9mo
OrBer: 1.V=Kk'Capo3Cnz 2.V=Kk'Capo3Cz 3.V=kCpn 4.V=kCm
19. Ilpu ygenuuenuu xonyenmpayuu Kaxincoo2o u3 peasupyouux 6euecms cCKopocms peakyuu 6 2 paza
Ca + Cl, = CaCl,

OTtBeTbI: 1. eo3pacmém ¢ 4 paza; 3. 6o3pacmém 6 2 paza;
2. ymenvwumces 6 2 paza; 4. ymenvumumeces 6 4 pasa.
20. Yepes nexomopoe eépemsa nocie Hayanra peakyuu 34 + B = 2E konyemmpayuu eewjecme

cocmasunu: [A] = 0,03 monv/n, [B] = 0,01 monv/n, [E] = 0,008 monv/n. Kaxosevl ucxoouvie
KoHyenmpayuu eéewgecms 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

21. Ipu nosviwenuu memnepamypur na 10° C ckopocms peakyuu 6ospocaa 6 2 pasa. Bo ckonvko paz
VEENUUUIACh CKOPOCTb peaKyuu npu nosviuuenuu memnepamypol wa 20° C?

OTtBeTbI: 1.2 2.3 3.4 4.5

22. Jlannas popmyna seisemcs mamemamuyeckum svipaxcenuem v = KCHA)C(B)

OTBeTbI: 1. 3aKkoHa AeHCTBYIOIIUX MACC; 3. npaBuaa Baut-T'odda;
2. 3aKOHA JKBHBAJIEHTOB; 4. ypaBHeHHs1 AppeHHnyca

23. Kunemuuecxoe ypasnenue ons peakyuu. TiOsrp) + 2Hq) — Tirp) + 2H20 - 2mo

OtBer:1. V= k‘CTioz‘CZHz 2.V= k'CTiOZ'CHZ 3.V= k'CHz 4.V = k‘CHz2

24. Ilpu yeenuueHuu KoHyeHmpayuu peazeHmog 6 2 paza ckopocmv peakyuu 24 + B = A»B
go3pocna 6 2 pasa. Yuumvieasn azpecamnoe cocmosinue sewjecms A u B, cocmaseme kunemuueckoe
ypasHenue.

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

25. Onpeoenume cpeourwr ckopocmv peaxkyuu (moav/(nc)) 24 + B = C, eciu uepez 10 c eé
npomexanusi om Smons sewgecmea A ocmanocs 4 monv. Obvém cucmemvl paset 5 1.

OTBeTnl: 1. 0,1 2.0,02 3.04 4. 0,08

Tema 4 «Xumuyeckoe u Gpa3oBoe paBHOBeCHA»

1. ﬂaBﬂeHue oKazbleéaem 0OUHAKOBOE GNIUAHUE HA CJl@OleM/ﬂ/le npoyeccsl.

A. 4HC 1) + Osy = 2H7041 + Cloy b. 2507 + Oy «> 2503 B.C+ CO, < 2C0O
I FeO + CO < Fe + CO;. OTBeTHI: 1.A,B 2.5,B 3.B, T 4. A, B.
2.Koncmanma pasnosecus peaxyuu HySry <> Hory + Sy - amo
sl H] o [H.1[s] _ [Hss]
OTBeTbI: 1. [HZ] 2. [H2S] 3. [H,S] 4. [Hz][s]_

3.Haiioume coomeemcmeue medncoy 6HeWHUM 6IUAHUEM U cmeujeHuem pagrogecus peakyuu 2505 +
0,=2S03,), AH < 0: 1. noeviuienue dasnenus 2. nogvluleHUe MeMnepamypbl

A. cmewaemes 6 cmopony npamou peakyuu,  bB. cmewaemcs 6 cmopony obpammuoti peakyuu; B. ne
erusiem. OrBernl: 1. 1A, 2B 2.1B, 2A 3.1B, 2A 4. 1A, 2B

4. Pasnosecue peakyuu CaCOsz <~ CaO + CO,, AH > 0 cmewaemcs énpaso npu  A. nosviuienue
memnepamypsi; b. nosviwenue dasnenus; B. kamanuzamopuwl,; I'. ymenvuienue konyenmpayuu CO;.
OrBeThI: 1.A,B 2.5,B 3.A, T 4. A, Bb.

5. B momenm pasnosecus peaxyuu CO + Cly & COCI| cocmas pasnosecnoii cmecu credyiowuii: 14 2
CO, 35,52 Cly, 49,5 2 COCly. O6wém cucmemor 1 1. Koncmanma pasnosecusi pasna

OTBeTbl: 1. 2 2.0,5 3.5 4.0,1

6. Haiioume coomsemcmaue. Pasnosecue cosucaemcs...




| — npu manom snavenuu K¢ A) 6 cmopony obpamHou peakyuu.

Il — npu nosviwenuu memnepamypuol b) 6 cmopony npamoui peakyuu
B) 6 cmopony andomepmuueckoui peakyuu.
I') 6 cmopony sx30mepmutieckou peaxyuu

OtBerpi: 1. I-A, 1II-B 2.1-b, 1I-B 3. 1I-A, II-T 4.1-b, II-T'
1. Boipaoicenuem xoncmanmut pasnosecus peaxyuu NO,p) <> 2NO,) + O, ) sersemces

_ N0 _NoF o] . __[NoF _[no}o,]
OrBernr: 1. [NO]' [02] 2. ' [NOZ ]2 3. ' [NO]2 ’ [Oz] 4. ‘ [NOZ]
8. HCly pacmeopsemcs 6 600e c svidenenuem mennomul. I1pu nogviuenuy memnepamypbl
OtBernl:  1.pacTBOPHMOCTE MOHUKACTCS; 2. pacTBOPUMOCTD MOBBLIIIAETCS;

3. pacTBOPUMOCTH He U3MEHseTCS
9. Haiioume coomsemcmeue mexncoy GHEeUHUM GIUSHUEM U CMeWeHUeM PABHOBECUsl PeaKyuu
250;) + 0,,=2S03.,), AH < 0: 1. noeviuienue oasnenus 2. CHU3UmMb MEeMNEPamypy
A. cmewaemces 8 cmopony npamou peaxkyuu, b, cuewaemesa 6 cmopony obpamnou peaxyuu, B. ne
eiusgem. OrBernl: 1. 1A, 2B 2.1B, 2A 3.1A,2A 4. 1A, 2B
10. Temnepamypnuie Koa¢hhuyuenmol npsamoi u 06pamHoll peakyuii CoomeemcmeeHHo paeusi 2,2 u 3.
B kakyro cmopony cmecmumcs pasrosecue npoyecca npu NOGblUEHUU MeMnepamypvl Hd 20° C u

onpeoenums vpayoi/ VOBPATHOI-

OtBerbl: 1. BIpaBo, 4,84/9 2. Bnpaso, 9/4,84 3. BaeBo, 9/4,84 4. BieBo, 4,84/9
1]. Bsedenue xamanuzamopa 8 pagHOBeCHYI0 Cucmemy A) usmensem mexanuzm peaxyuu __b)
npu8ooUm K CMeuleHur0 pasHosecus B) nosviuwaem mennosou 3¢gpchexm peaxyuu;  I') yckopsiem
Hacmynjierue xumuyecxkoz2o paswosecus. Orpernl: 1. A, b 2b,B 3. B, T 4. A, T

K = [HZO]
12. [HZ] - 91O 8bIPAdICEHUE KOHCMAHMbL pAGHOGeCUsl peakyuu Ne .
OTBeTHI: 1. 3FE(K) + 4H20(n) > F63O4(K) + 4H2(r) 2. COz(r) + Hz(r) > CO(F) + Hzo(n)

3. Hz(r) + CUO(K) — CU(K) + HZO(H) 4, 3H2(r) + F9203(K) > 2Fe(K) + 3H20(n)

13. Haiioume coomeemcmeue mesncoy GHeUHUM GIUSHUEM U CMEUeHUeM PABHOBECUs PeaKyul
Hae) + J2=2HJ), AH > 0: 1. _nogviwenue dasnenus 2. noOHudIceHue memnepamypbol
A. cmewaemes 6 cmopony npamou peaxyuu; b, cuewaemces 6 cmopony obpamuoil peakyuu; B. ne
eausem. OrBerbl: 1. 1A, 26 2. 16, 2A 3.1B,2b 4. 1A,2B
14. Pasnosecue npoyecca Hy + Cly > 2HCI, AH = - 184,6 k/]oic cmewaemes énpaso, eciu
OtBernl: 1. yBeJMYHTH KOHIEHTPAIMU UCXOTHBIX BEIECTB 2. MOBBICUTH TEMIIEPATYPY

3. 100aBUTH KaTAJIH3ATOP 4. MOBBLICHTL JaBJICHHE.
15. Onpedenume pasnosechyo KoHyeHmpayuo Kuciopooa, ywacmeyioweo 8 peakyuu 2H, + Oy <>
2H,0, ecnu e2o ucxoonas koHyeHmpayus pasua 12monv/1, 6 pasHo8ecHasi KOHYeHMpayus Napos 00bl
10 monwv/n. OTBETHI: 1.7 2.6 3.2 4. 5,
16. Ilpunyuny Jle-lllamenve omeeuarom 3asenenus: A) Eciu Ha pasHo8ecHyio cucmemy OKA3aHO
BHEUHee 8030eUCmeaue, Mo pasHosecUe CO8U2Aemcs 6 CMOpoOHy 0caabienus _3mo2o 8ozoelcmeus. b)
Hosviwenue memnepamypvl _cosu2aem _pasHo8ecue 6 CHOPOHY 3HOOMEPMUYECKOU peakyuu.  B)
Hosviwenue dasnenus cosucaem pasHosecue 8 CMOpPOHY PeaxKyuu, NPOMeKaroulel ¢ yMeHbueHUem
YUCIIA MOAEU Pea2UpyIOUiUX 6euecme.

OTBeThI: 1.A,5,B 2A,b 3. A,B 4. b,B
0f
17. 7.} . 9MO BbIPAdNCEHUE KOHCIMAHMbL PAGHOBECUs. peaKkyuu No .
OTBeTHI: 1. 3FE(K) + 4H20(") > Fego4(K) + 4H2(r) 2. COz(r) + Hz(r) > CO(F) + Hzo(“)
3. Hz(r) + CUO(K) > CU(K) + HzO(“) 4, 3H2(r) + FEZO3(K) > 2Fe(K) + 3H20(“)

18. Haiioume coomeemcmeue medxcoy 6HeutHuUM 61UAHUCM U CMeUjeHUeM PABHOBECUS. PeaKyuu

Hoe) + J2=2HJ.), 4AH > 0: 1. yseauuenue konyenmpayuu Hr, 2. nogviuienue memnepamypbot

A. cvmewaemes 6 cmopony npamou peakyuu, b, cmewaemca 6 cmopony obpamuou peakyuu, B. ne
eausgem. OrBernl: 1.1b,2b 2.1A,2A 3.1B,2b 4. 1A,2B




19. Kaxumu cnocobamu mModicHO ygeauuums 8bixo0 8001020 napa 6 peaxkyuu CO, + Hy <> CO + H,0,
AH® = 41,3 kllc:  A. yseruuums dasnenue, b. ymenvuums dasnenue B. yseiuuums KoHUuenmpayuio
6000po0a, I'. ymenbuums KOHUeHMpayuio VeieKucio2o 2asd.

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

20. Pasnogecnas konyenmpayus oxcuoa azoma (11) ¢ peaxyuu Ny + Oy <> 2NO pasna 4 monw/n, a
UCXOOHAS KOHYEHMpayusi KUC10pooa cocmasisiem 5 moav/1. Pasnosecnas xonyenmpayus Oy pasna
. OrBernI: 1.1 moab/a 2.2 moab/a 3. 3 moab/a 4.4 moJb/iu.

21. HUzmenenue oOaenenuss He GIusem HA COCMOSAHUE PABHOBECUS 6 CIYYasX A) B npoyecce
yuacmeyiom moivko meepovie u scuokue sewecmsa. b) Ilpoyecc npomexaem b6e3 uzmenenuss 00véma.
B) Tennosoti s¢ppexm npoyecca pasen nyno. OTBETHI: 1.A,65,B 25,B 3.A,B 4.A,Bb

LA

22, [#.0] . 9MO BbIPAICEHUE KOHCIMAHMbL PABHOGecUsl peakyuu No .
OTBeTnl: 1. 3Feq) + 4H20(n) > F63O4(K) + 4H; 2. COz(r) + Hypy < CO(r) + Hzo(n)
3. Hz(r) + CUO(K) > CU(K) + Hzo(“) 4, 3H2(r) + FeZO3(K) A ZFE(K) + 3H20(“)

23. Haiioume coomseemcmeue mexncoy GHeUHUM GIUAHUEM U CMeWeHUeM PABHOBeCUs. PeaKyuul
Hoe) + Jo=2HJ ), AH > 0: 1. nonuoicenue oagnenus 2. nonudicenue konyenmpayuu HJ
A. cmewaemcs 8 cmopoHny npamou peakyuu,; B. cmewaemcs 6 cmopony obpammuot peakyuu; B. ne
erusiem. OrBernl: 1. 1A, 2B 2.1B, 2A 3.1B, 2A 4. 1A, 2B
24. Veenuuums 6vix00 cepvl 6 peaxyuu HxSqy <> Hyry + Sz, AH® = 20,6 klloc moxcno nymém

. Omeempi: 1.P1,[H2]T 2.T1,[S]| 3.[HSI1, T| 4. [HzS]1, [H2]].
25. Pasnosecue peaxyuu H, + Cl, < 2HCl ycmanosunace npu credyiowux konyenmpayusx:
800opooa — 0,25 monw/1, xnopa — 0,05 moawv/n, x10posodopoda — 0,9monv/n. Ucxoouvie KoHyenmpayuu
X10pa u 8000POOA PAGHLL COOMBENCMEEHHO .
OTBeTnI: 1.0,7 1 0,5; 2.05u0,7 3.095u1,15 4.1,15u0,95.

Tema 5 «CTpoeHue BeliecTBay

1. Komnnexcuwiii uon cocmoum uz A. enewneti cgepul;, b. komniekcoodopaszosamens, B. nueandos;
I conveammoti 060104KY .

OTBeThI: 1.5,B 2.6,B, T 3.A,5,B 4.b,T.

2. Kak naswisaemcsi komniexcroe coedunenue [Cr (NH3z)sH,OCIl] Clp?

Otgetnl: 1. Xsopua Terpaammunoxjopoaksaxpoma (III) 2. Xuopua
xjaoporerpaammuuoruaparoxpoma (II) 3. Xuopua xnopoaksarerpaammunxpoma (IIT) 4.
JAuxJyiopua aKkBaxJiopoTeTpaaMMHHXPOMA

3. 3apsaoom KOMNIEKCHO20 UOHA, CIMEeNeHbI0 OKUCTeHUs. KOMNIeKCoobpazosamens u
KOOPOUHAYUOHHBIM YUCTOM KOMNJLEKCA U3 3A0aHUA 2 AGNAIOMCS YUCAA:

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

4. Koopounayuonnoii gpopmynou komniexcnozo coeounenusi CrCls-4NHs (k.u.=6) asnsemcs

OtBerbr: 1. [CI‘ (NH3)4)]C13 2. [Cl’ (NH3)4)C12]C] 3. [C13(NH3)4)]Cr 4. [Cl’ (NH3)3C]3] (NH3)
5. Buipaoicenue Kypcr komniexcrnoeo uona coedunenust [Cr(NH3)4(H,0)2] Cls - smo

[Cr*®]- [NH3]* [H,0)? [Cr*®]- [NH3]*- [H,O]* [CT]?
OTBeTHI: 1. KHECT = 2. KHECT =
[[Cr(NH3)4(H0),]*"] [[Cr(NH3)4(H;0),]Cl3]
[Cr™] [NH3]-[H,0] [Cr(NHs)4(H20),]%"]
3. Kugcr = 4. Kygcr =
[[Cr(NH3)s(H20),]*"] [Cr™®]-[NH;]* [H0)?

6. Konyenmpayus uornos cepeopa 6 0,1 M pacmeope [Ag(NH3)2] NOs,, cooepocawem 1 monv/n NHs.,
pasna__ . Kuger [Ag(NH3)2]" = 9,3-10~

Oreers:  1.93:10°M 2.4710°M  3.9310°M  4.1810°M

7. Haiioume coomeemcmaue mexncoy HoMepom Ha PUCYHKE U HA36AHUEM.:



[@ \(_(‘)_b-l)4] A. nueanowl; b. komniekcoobpazosamens, B. snewnss cepa.
I ]

OrBeThI: 1.LIA,IIB, 1B 2.1A,II B, I B 3.1B,II B, II1 A 4.1 B, 11 A,
111 B.

8. Coeodunenue No nazvieaemcs xaopuo xaiopoouammurnmpuarsaxpoma (111).

Oteernl: 1. [Cr(H20)3(NH3),Cl|Cl, 2.[Cr(H20),(NHj3),CL]Cl 3. [Cr (NH3)2(H20)3;Cl|Cl

4.[CF(H20)(NH3)3C12]C1

9. 3apsi0om KoMnIEKCHO20 UOHA, CMENEeHbI0 OKUCIEHUST KOMNIeKcoobpazoeamens u

KOOPOUHAYUOHHBIM YUCTOM KOMNAEKCA U3 3a0aHUs 2 AGNAIOMCA YUCIA:

OrBerbl: 1.—1, +3, 6 2. +1, +3, 4 3. +2,+3,6 4, —1,+2, 6

10. Koopounayuounnot ¢popmynoii komniexcrnoco coedunenus FeClySNH3 (k.u.=6) sgnsemcs

Oteernl: 1. [Fe(NH3)s5]Cl3 2. [FeCly(NHj3)5]Cl1 3. [FeCI(NH;)5]Cl, 4.

[FeCl3(NH3),] (NH3)3

11. Buipaosicenue Kygcr komnnexcrnozo uona coedunenust Ko[Zr(OH)g] - smo

[K'T*[zr*]-[OH]° [K']-1Zr"]-[OH]
OtBerbl: 1. Kyger = 2. Kugcr =

[K2[Zr(OH)g]] [KZ[ZV(OH)%]]

[zr*)-[oH T ‘[Zr(OH)s™|-[OH ]
3. Kpecr = ” 4. Kyger = -

[[Zr(OH)s]"] [[Zr(OH)e]"]
12. J{na peaxyuu ¢ 11 mone AQBr nompebyemces 2 ammuaka. (k.u. 06pazyoue2ocs KOMIIEKCHO20
coeounenue pasno 2) OTBeTbI: 1.22 2.17 3.187 4.374

13. Komnnexcoobpazoeamensimu 6 0CHOBHOM CMAHOBANICSL

OtBerbl: 1. rajoresbl 2. meJo4Hble METALIbI 3. HeMeTAJIbI 4.MeTAIbI NO0OOYHBIX MOATPYIIIL.
14. Coeounenue Ne  nazvisaemcst xanopuo ouxiopompuammurarsaxpoma (111).

OTtBernl: 1. [Cl’(HzO)g(NH3)2Cl]C12 2.[CI'(H20)2(NH3)2C12]C1 3. [Cl’ (NH3)2(H20)3C]]C1
4.[CF(H20)(NH3)3C12]C1

15. 3apsoom komniekcHo2o uoHa, CMeneHvio OKUCIEHUSL KOMNIEKCO00paszosamens u
KOOPOUHAYUOHHBIM YUCIOM KOMAJIEKCA U3 3A0aHUS 2 AGTAIOMCA YUCTA.:

OTBeTHI: 1.+1, +3, 6 2. —1, +3, 4 3. +2,+3,6 4, —1,+2, 6

16. Koopounayuonnot ¢popmynoii komniexcrnoco coeounenust CrCly3-6NH3 (k.u.=6) siensemcs
OTtBernI: 1. [CF(NH3)51C13 2. [CI’ (NH3)5 Clz]Cl 3. [Cl’(NHg)e Cl]C12 4. [Cl’ (NH3)4 Clg]
17. . Bowpaoicenue Kypcr komniexcrnozo uona coeounenus Ko[Zr(OH)g] no | cmynenu - smo

[K'T*[zr"]-[oH° [K']-1Zr"]-[OH]
OtBernl: 1. Kygcer = 2. Kggcr =
[K2[Zr(OH)e]] [K2[Zr(OH)g]]
[zr*)-[oH T '[Zr(OH)s™|-[OH]
3. Kugcr = 4. Kugcr =
[[Zr(OH)6]*] [[Zr(OH)g)*]
18. Buiuucniume pacmeopumocmo (monv/n) AQd 6 0,1 M pacmeope NaS;0s.. (B peakyuu obpazyemcs
Nas[Ag(S203)2]) OTBeTHI: 1. 0,01 2.0,1 3.0,05 4.05
19. MeoicOy komniekcHbIM UOHOM U UOHOM 6HEWHEl Chepbl YCMAHABIUBAENICS CB513b.
OTBeTbI: 1. uonnas 2. KOBAJIEHTHAsl 10 00MEHHOMY MEXaHU3MY 3. MeTa/IHYecKAast
4. KOBaJIEHTHAS MO JOHOPHO-AKIENTOPHOMY MeXaHU3MY
20. Coeounenue Noe  naszwieaemces xaopuo xaopoouammurmpuaxeaxpoma (11).

OtBernl: 1. [CI‘(H20)3(NH3)2C1]C12 2.[CI‘(H20)2(NH3)2C12]C1 3. [CI‘ (H20)3 (NH3)2C1]C]
4.|Cr(H20)(NH3)3Cl;]Cl1

21. 3apsaoom KOMNIEKCHO20 UOHA, CIENeHbI0 OKUCTIeHUs KOMNIeKcoobpasoeamens U
KOOPOUHAYUOHHBIM YUCTOM KOMNJIEKCA U3 3a0aHUsl 2 ABNIAIOMCA YUCTA:

OtBeThI: 1.—1, +3, 6 2. —1, 43, 4 3. +2,+3,6 4. +1,+2, 6
22. Koopounayuonnoti popmynou komniexcnozo coeounenus Fe(OH)36NHs3. (k.u.=6) sensemcs



OTBeTHI: 1. [Fe(NHg)G](OH)g 2. [Fe(OH)z(NHg)G]OH 3. [Fe(OH)g(NH3)4] 4,
[Fe(NHg)g(OH)g] (N H3)3

23. Kakue uoHuvl 6y0ym npeumyuecmeeHHo Haxo0umucs 8 pacmeope, 8 KOmopom YCmaHOB8ULOCH
pasnosecue [CA(CN)4]* + 4T —[CdIs]* + 4CN2( Kugcer [CA(CN)]> = 1,610 Kyper [CAI]? =
4,4710°) OrBersr: 1. [CA(CN),]* 2. [CdJs)* ,CN 3. CN 4. cd**

24. Buiuuciume xonyenmpayuio uonog AQ"* 6 0,2 M pacmeope [AG(NH3),]NOs,, codepacayem 1
MO/ u3bbImouno2o ammuaka. (Kyper = 1,0'10'7) Oteersr: 1.210° 2. 0,2 3. 107 4.2107

25. Kakue u3 nepeuucieHHulx c80UCM8E Xapaxkmepusyiom Koncmanmy nvecmouxocmu Kypcer
KomnaekcHo2o uona? A) Ona pasna npoussedenuro KOHCMAanm pasHoB8ecusl OMOeIbHbIX CIAOULl
ouccoyuayuu komniekcHo2o uona. b) Codepoicanue 6 pacmsope uoH08 Komniekcoobpasosamers
nponopyuonanvio Kygcr.  B) Ona npedcmasnsem co0oii KOHCmMaHmy pagHosecus 06beOUuHeHH020
npouecca ouccoyuayuu Komniekcno2o uona. 1)) Konyenmpayus npomusouonog ne erusem na Kygcr.
OtBerbi : 1. A,B,B, I 2.6,B, T 3.A,B, T 4. A, b, T 5.A,b,B
26. Kak naswieaemcs komniexcroe coeournenue Ko[Fe (NH3)2(CN)g]?

Oteersl: 1. Terpannanoguammungeppar(lll) kanus 2. rerpanmanoguamvuHgeppar(ll)
kaaus 3. rerpanuaHoguamMmunikesie3a (II) kaaus 4. rerpanuanoguammvunaxesesa(lll) kamus
27. 3apsaoom KOMNIEKCHO20 UOHA, CIENeHbI0 OKUCTIeHUs KOMNIeKCoobpazosamens u
KOOPOUHAYUOHHBIM YUCTOM KOMNJLEKCAa U3 3a0aHUs 2 A6IAI0MCA Yucia:

OTBeTHI: 1.—1, +3, 6 2. —1, +3, 4 3. —2,+3,6 4, —2,+2, 6
28. Koopounayuonroti popmynou komniexcnozo coeounenus Fe(OH)3 SNH3: (k.u.=6) aenraemcs
Oteerbi: 1. [Fe(NH3)s](OH); 2. [Fe (NH3)s(OH),]JOH 3. [Fe (NH3)sOH|(OH); 4,

[Fe (NH3)2(OH)3](NH3)3
29. Kakue uonvt 6y0ym npeumyuecmeeHHo Haxooumocsi 8 pacmeope, 8 KOmopom YCmano8UuioCh
pasnosecue [AG(CN),] + 23 —[Agds]” + 2CN?( Kueer [A9(CN),] = 1102, Kuger [Agds] = 1,8'10°

2yOrBersrt: 1. [Ag(CN),],J 2. [AgJs] ,CN° 3.J,CN 4. Ag"
30. Boiuucaume pacmeopumocms (moav/n) AgCl e 0,5 M pacmeope NHs.. (k.u. obpasyowecocs
komniexca pasio 2) OTBeThI: 1. 0,025 2.0,25 3.0,05 4.05

Tema 6 «PacTBOPLI»

1. Maccosasa oona 2ntoxo3wt ¢ pacmeope, cooepycauwiem 800 2 6oowvt u 200 2 2nwko3wl, cocmagnaem

__%. OrBet: 1. 25% 2.20% 3.15% 4. 10%

2. /lna nonyuenusn 0,5 n. pacmeopa HySOy4 nyscno pazoasums eé 2 M pacmeop 6 pas.
OtBer: 1. 2 2. 4 3. 8 4. 16

3. Ina neumpanuzayuu 10 mn 0,5 M pacmeopa HaSO4 nysrcno —— mn 0,5 M pacmeopa NaOH.
OtBer: 1. 5 2. 10 3. 20 4. 40

4. Hopmanvnas xonyenmpayus 0,98% pacmeopa H,SOs (M wsoa =98 2, p=1 olem®) paeHa __ H.
Orger: 1. 0,01 2.0,1 3.9810% 4,02

5. [{na npuzomoenenusn 5.1 8%-nozo pacmeopa (p = 1,075 o/mn) nompedyemca_____ 2. NaSOs3
OtBet: 1. 40 2. 400 3.450 4. 430

6. B 100 mn 2 n pacmeopa H,SO, codeprcumcsn 2 Kuciomol.

Otset: 1. 19,6 2. 49 3. 98 4.9.8

7. Ha mumposanue 25,0 mn pacmeopa HCI pacxooosanu 40,0 mn 0,5 n. pacmeopa KOH.
Monaprocme pacmeopa HCI pasna __ monv/n. OtBer: 1.0,8 2.04 3.0,254.1,6

8. B 10 mn pacmeopa (p = 1 2/CM3) cooepacumces 0,02 2 uonos Ca* (Mc,= 40 e/monv). Kaxosa

HOPMANIbHASL KOHYEHMpayusi UOHO8 Ca®*? Orser: 1. 0,1 2. 2 3. 0,005 4. 0,0001



9. 1 1 25%-n020 (no macce) pacmeopa codeprycum 400 z pacmeopennozo eewecmea. Karosa
naomuocms 3mozo pacmeopa? Otser: 1. 1,25r/mn1 2. 1,5 v/mn 3. 1,6 t/Mn 4. 1,7 r/mn
10. Ckonvko 600wt HysHcHO dobasums k 100 mn 2 M pacmeopa cepHoit Kuciomul, Y¥moosvl noJIyuUnb
0,5 n. pacmeop? Otet: 1. 0 M 2. 100 M 3. 300 m. 4. 700 mu.

11. Ckonvko mn 0,1 M pacmeopa NaOH nompebdyemca na peakuuito ¢ 10 mn 0,05 M pacmeopa
Cu(OH),? OtBer: 1. 5™ 2. 10 mo. 3. 20 M 4. 40 M

12. B 50 mn pacmeopa conanoii kucromut (p = 1 Jem’) cooepycumca 0,002 monv uonoe H'.
Kaxoeé mump kucnomut 6 smom pacmeope? Orser: 1. 0,146 2. 0,00146 3.1,46 4. 2.4
13. Haitmu maccogyto 0onto 2ntoko3vt 8 pacmeope, cooepryicawiem 1000 2 600wt u 100 2 znroko3zesl.
Oter: 1. 10,0% 2.11,3% 3.9,1% 4. 12%

14. Kakoit o6vem 50%-noui (no macce) cepnoii kucnomot (p = 1,4 2/mn) nysncno 63amo, umoowl
noayuumso 1000 mn 0,1 M pacmeopa? Otser: 1.50mn 2.274mn 3. 19,6 mi. 4. 14 mn
15. Ckonvko mn 0,1 M pacmeopa NaOH wyscno O0obasumsv ons weumpanusayuu 20 mn 0,1 M

pacmeopa ceproti kuciomer?  OtBer: 1. 5 ma 2. 10 M. 3. 20 ma 4. 40 ma
16. Umeemes 4,9%.-nviii pacmeop HoSO4 (p = 1 2/em®). Hopmansnocms smozo pacmeopa pasua_
H. OrBer: 1.10 2.0,1 3.0,01 4.1

17. B 500z 00wt pacmeopeno npu nazpesanuu 300 2 NH,Cl. Kaxana macca NH,Cl évroenumcsa u3
pacmeopa npu  0X1ax3coeHuu e2o 00 50°C, ecnu pacmeopumocmov NH,Cl npu 3moit memnepamype
paena 50 2 6 100 2 6oovr ? OtBer: 1. 250 T 2. 200 3.50r 4. 30r

18. Ckonvko mn 600wt Hysycno d0odaseums k 100 mn 1 M pacmeopa cepnoii Kuciomol, 4moowvl
noayuums 0,5 n. pacmeop? Otser: 1. Omn 2. 100 3. 200 4. 300 M 5. 700 ma
19. Kaxkou pacmeop nonyuumcs, ecaiu k 100 mn 0,5 M pacmeopa NaOH o0obasums 100 mn 0,5 M

pacmeopa HSO4? OtBer: 1. Llesiounoii 2. KucJablii. 3. HeiliTpaabHbIii
20.. IIpoyenmnasn xonuenmpauusn 0,18 M pacmeopa (p =1 Jem’) pasna__ %.
OtBer: 1. 80 2. 10 3. 15 4. 20

21. Onpeoenume, 6yoym nu nacvtuienuvimu 20%-notii pacmeop cyrvhama meou (p-p A) u 8%-nwiit
pacmeop xnopama kaaua (p-p b), echu pacmeopumocms cynvghama meou paena 25 2 na 100 2
600bl, a xn1opama kanua 102 na 1002 e00ut? OtBet: 1. O6a pacTBopa -HeT 2. O6a pacTBOpa -
na 3.P-pA-na,p-pb-ner 4.P-p A—mner,p-pb-na

22. Kakoii 06vem 50%-noii (no macce) cepnoii kuciomul (p = 1,4 &/mn) Hyscno 63amo, umoosl
nonyuumo 100 mn 0,1 M pacmeopa? Otser: 1.5ma 2.14ma 3. 2,0 ma.  4.2,8 ma

23. Cronvko epammos CaCOs evinadem 6 ocadok, eciu k 400mn 0,5 n. pacmeopa CaCly, npubasumo
uzovimox pacmeopa coovt Na;CO3?  Oteet: 1. 5T 2. 10r 3.20r 4. 40r

24. Umeemcs pacmeop H»SOs 5%. nnomnocms pacmeopa p = 1 olem® T ump pacmeopa paseu
__e/mn. OrBetr: 1.0,001 2.0,1 3.0,002 4.0,05

1. Kakumu npusHakamMu omnpegeasiercsi djekrpojautnyeckas auccoumanus CHUJIBHBIX

3JIEKTPOJIUTOB? A) Juccounuupyror obpatumo. b) [duccomuupyror MHOrocryneHdato B)
Jlucconuupytot npakTuuecku — HeobpaTtumo. ') JlucconuupyroT B OAHY CTYIEHb.
OTBETHI: 1. A, T’ 2.5,B 3.A,b 4.B,T

2. Kakoii U3 nponeccoB COOTBETCTBYET YKA3aHHOMY HOHHO-MOJICKYJISPHOMY YPABHEHHUIO:

FeOH ?* + 20H — Fe(OH); OTBET: 1. FeCl; + H,0 — 2. FeOHCI + NaOH — 3. Fe(OH).Cl +
NaOH — 4. FeOHCI; + NaOH —

3. B BogHOM pacTBOpe Kakoro BellecTBa cpena miejo4Hasi (npueedume ypasHeHus 2UOpoau3d
oannoti conu)? OTBET: 1) K;SO4 2) CuCl, 3) NapSiOs 4) Alx(SOq)3

4. JlobaBiieHHMe KAaKMX M3 TeEPeYHCIEHHBIX HUIKe peareHToB K pacrBopy NaySiO;z ociaadut
TUAPOJIn3 A) Cry(S04)3 B) LIOH B) K,CO3;T') H;O 1) NasPO,

OTBET: 1) A,bJ1 2) ,B,J1 3) B,I' 4) A,l'

S. Koncranra auccouyanuy CHHWIBHONW KHMCJI0THI (Huanosoxopoaa) Kymcen) = 8,1-10"°. Haiiru
crenedb quccounamnuu a B 0,001 M pacrBope HCN. Pacnucams ouccoyuayuro cUuHUIbHOU KUCIOMbL
OTBETBI: 1. 0 =9-107* 2.0.=54-10° 3.0=28,1-10° 4.0=9-107



6. Kakumu mnpusHakamu ompenessiercs: 3jekrpoautudeckass aucconuanusi CJIIABBIX
jiekTpoauToB? A) [luccomuupyror oOpatumo. b) Jlucconmmpyror ~— MHOroctymeHuato — B)
JlucconuupyroT npakTHuecku HeoOpatumo. I' JluccomuupyioT B OJHY CTYIICHb. (Pacnucamyo
ouccoyuayuio cepnucmoti kuciomo) OTBETBIL: 1. A,T" 2.5,B 3. A,b 4.B,T
7. Jlnsi ocylecTBIeHHsI PeaKIHH B COOTBETCTBHH ¢ ypaBHemmeM S + H' — H)S  moxmno
ucnoab3oBaTh napy Bemecrs: OTBET: 1. K;S u Ca(OH), 2. K;Su HCI 3. H,S u KOH 4. K;S
N&HCOg
8. 'mapoJiu3 mpoTeKaeT NPH PACTBOPEHUH B BOJIE (11pugecmu ypasHeHue 2uopousa mou cou):
OTBET: 1) CaBr, 2) Ba(NO3), 3) Na,;SO,4 4) AlCl3
9. Kak Bimsier Ha mpouecc ruapomu3a coau BeCl, moBblmenue temmeparypbl (npusecmu
coomeememsyiowue ypaenenuss peaxyutl)? OTBET: 1) ruaponu3 ycunupaercs, pH pacrBopa
MOHMKaeTcs. 2) ruaponu3 ycunuBaercss pH pactBopa moBeimaercs. 3) ruapoiu3 nojasisercsa, pH
pacTBopa noBbImaercs. 4) ruApoau3 nogasisercs, pH pacTBopa nmoHmwkaercs
10. IIpu kakoii KOHLEHTPALUMH PACTBOpPa cTeleHb Aucconuanuu azorucroii kuciaorsl HNO,
oyaer paBHa 0,2?  Koncranra aucconnanun HNO, K= 4-10™. Pacnucamo ouccoyuayuro
asomucmoii kuciome. OTBETBI: 1. 1-102 mons/n 2. 5-107 momb/n 3. 1-10™ mous/ 1
4.2-10 mMonb/1
11. Kak auccounupyioT B pa30aBjIeHHbIX BOJHBIX PACTBOPAX CEPHUCTAS M YIOJbHAS KHUCJIOTHI?
A) B oany crynenp u npaktudecku HeoOpatumo  b) O6parumo B nBe crynenn ~ OTBETHI: 1.
O6e mo Tumy A 2. O6e mo Ty - b 3. IlepBas mo tumy b, Bropas mo tuny A 4. Ilepsas mo
Tumny A, Bropas no tuny b
12. BemecTBoM, BCTYNHBIIMM B PeaKIHIO, COKPALIeHHOEe HOHHOE YpaBHEeHHe KOTOpoii ... + 2H"
= Fe** + 2H,0, sBasiercs  OTBET: 1. nutpar xene3a (II) 2. kapbonar xenesa (II) 3. rumpokcun
xenesa (1) 4. xmopun xenesa (1)
13. 1 no xaTHOHY, W N0 AHMOHY THAPOJIM3YeTCs COJb (npusecmu ypasnenue 2uOpoIuU3a Mol
coau): OTBET: 1) 6pomun xanus 2) xjiopu aMMOHUsL 3) anierar Hatpus 4) cyiabQux aMMOHUS
14. [lo0aBiieHUe KAKHX U3 MepevYnCcJeHHbIX HHKe peareHToB K pactBopy AlCl; yeuaut npounece
ruapoausa sroii coau: A) H,SO4 B) H,O B) K;SO3 T') ZnCl, OTBET: 1) A,I' 2) b,B 3) A.B 4)
b,B
15. KakoBa koHueHTpanusi HoHOB Boaopoaa B 0,005 M pacrBope ykcycHoil Kucaorbi? Kj
cuscoon = 1,8-10°. OTBETBL: 1. 5:10° 2.10 3. 310" 4.9-10*
16. Kak quccouupyioT OCHOBHbIE COJIM B BOJHBIX pacTBopax ?
OTBETBL: 1. CuOHCl — Cu®* +OH +CI~ 2. CuOHCl > Cu®* +OH +CI
3. CuOHCI — CuCl" + OH ", 3atem CuCl" — Cu®* + CI™ 4. CuOHCI — CuOH" + CI
3ateM CuOH — Cu” + OH  Pacnucame ouccoyuayuio AI(OH);NOs
17. Moaexyasipuomy ypasuenuro BaCl, + K,SO4 = BaSO,4 + 2KCl cooTBeTcTBYeT COKpaleHHOe
uonnoe ypaBuenue: OTBETHI: 1. Ba** + SO,> =BaSO, 2.CI + K+ =KCIl 3.BaCl, + K;SO, =
BaSO, + 2KCl 4. BaCl, + K,SO4 = BaSO, + 2K + 2CI
18. ITo aHMOHY rHAPOJIU3YETCS COJIb (npusedume ypasHenue 2uOpoIU3a OAHHOU COL):
OTBET: 1) xnopupn 6apus 2) uutpun kanus 3) cyasdat meau (II) 4) aurpar natpus
19. Kakue mapsbl coJjieii He MOTYT CylIeCTBOBAaTh B OJHOM pactBope? Ilpuseoume ypasnenusn
peaxyuu. A) FeCl, u NH,Br B) Na,S u NH,Cl B) AgNO3; u KCN OTBET: 1) A,6,B 2) b,B 3)
A,B4)Ab
20. PaccuuraTh KoHuentpaunuio monos NH, B pacrtsope, 1 ;1 KoToporo comepxut 1 Moub
NH,OH u 0,1 mosis NaOH, Kjnpson = 1,8:10°.  OTBETHI: 1. 7,4-10” moms/n 2.1-10™
MOJIB/IT 3. 2:10 momb/n 4. 1,8:10™ mons/n
21. Kakune M3 yKa3aHHBIX CBOHCTB OTHOCATCSI K KOHCTaHTe Aucconnanuu ? A) YBenuuuBaeTcs ¢
YMEHBIIEHNEM KOHIIEHTpaluuu auccouuupyromero Bemecrsa. b) Kjs Ha 3-4 nopsinka menbie Kpp,
KOTOpasi, B CBOIO 0Yepe/ib, Ha CTONBKO ke MeHbIe Kyj. B) V cuibHbIX anekTponuTo 6ombiie 1.
OTBEThI: 1. A,b,B 2.5,B 3. A,b 4. A,B
22. Kakoii U3 npoueccoB COOTBETCTBYET YKA3aHHOMY HOHHO-MOJIEKYJISIPHOMY YPABHEHHIO:



Cr % + 20H — Cr(OH); OTBET: 1. CrCl, + H;0 — 2. CrO + HO — 3. Cr(OH), + K,CO3 — 4.
CrCl; + NaOH —

23. 1o KaTHOHY T'HIPOJIM3YETCS COJIb (npUseoume ypagnenue 2uOpoIU3a IMOI o).

OTBET:1) cyneun Hatpust 2) xmopua menu (II) 3) autpar 6apust 4) kapOoHAT Kanus

24. Kak Bausier Ha mnpouecc ruapoaunsa coju NaClO moBbllieHne TeMmIepaTypbl pacTBopa
(npusecmu ypasnenue zuoponusza oannou conu)? OTBET: 1) rugponus ycunuBaercst, pH pactBopa
MoHMXkaetcs. 2)ruaponu3 ycuiubaercs pH pactBopa nossimiaercs. 3) ruapoius nopasisiercs, pH
pacTBopa mnosblaercs. 4) TuaAPoIN3 nojasisercs, pH pacTBopa nonuxaercs

25. KakoBa GyeT KOHLeHTpauus HoHoB Bogopoaa [H'], ecim k 1 11 0,05 M pacTBopa CHHHILHOM
kucaoTel HCN (K = 7,9-10'10) n06aBuTh 0,5 Mot uuanucroro kajauss KCN?

OTBETBI: 1. 10 ' bonb/x 2.7,9-10 P mons/n 3.7,9-10 mons/mb 4.6:10 * mons/n

Tema 7 «OKHCINTEILHO-BOCCTAHOBH-TEJLHBIEC PEeAKITHID)

1. Buibepute mnpaBunbHbie yTBepkaecHus i OBP: a) OBP mporekaer ¢ W3MeHEHHEM CTEICHEH
OKHUCJIEHUs; b) 0THOBPEMEHHO MPOTEKAET MPOIECC OKUCIECHUS U TIpoliecc BoccTaHoienus; B) 8 OBP
OKHUCJIUTEIh U BOCCTAHOBUTENb BCETJa HAXOATCS B Pa3HBIX MOJIEKYaxX.

OTBET: 1) A,b 2)A,5,B 3)A,B 4)b,B

2. BoibepuTe peakiiii BHyTPUMOJIEKYIISIPHOTO OKHCIIEHUS-BOCCTAHOBIICHHUS

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

3) PbS+4H,0, =PbSO4 +4 H,0 4)2Pb(NO3), =2PbO+4NO, +0,

3. MetoaoMm 3IEeKTpOHHOTO OajlaHca paccraBbTe KOd(QQHUUIUEHTH! B ypaBHeHHH peakuuu KMnOg4
+H207 <MnO; +0; + H,O +KOH. KonuuecTBo MoseKky Boibl, 00pa3yrolieiicss B peakliuy paBHO:
OTBET:1)12)23)34)4

4. BO3MOXHO JH OKHUCIIUTEIbHOE PACTBOPEHHE CYpbMBI (P (Sb3+/Sb) = 0,21B) B
KOHIICHTPUPOBAHHBIX COJISTHOM W a30THOM KHCIIOTaX IpPH H.Y. OTBETHBI: 1) O6a mporecca
pazpemiensl o TAD u KH® 2) O6a npouecca 3anpeniens! mo TAD 3) O6a mporecca pa3peiieHsl
no TA®D, no 3anpemenst o KH® 4) BosmoxHo pactBoperrne B HNO3, HO HE Bo3mokHO B HCI u3-
3a 3anpera mo TA® 5) BosmoxHo pactBoperne B HNOs3, HO He Bo3moxxHO B HCI n3-3a 3ampera o
KH®

5. B 1 n pactBopa coaepxutcsa 10 r HC10,4 . Hopmansaocts pactBopa HC104 B peakiuun SO, +
HC104 + H,O—-HCI1+H3SO, paBuna: OTBET: 1) 1,12 1. 2) 0,81 u. 3)0,22 1. 4) 0,53 H.

6. BeiOepuTe npaBUIBHBIC YTBEPKIACHUS TSI OKUCIUTENS: A) caM BOCCTaHABIMBAETCs; b) ero crerneHb
OKHCIJIEHUs TIOHWXaeTcs; B) ero moreHnuan A0KeH ObITh OOJNblle MOTEHIMala BOCCTAHOBHUTES,
yto0b! peakius nporekana. OTBET: 1)A,b,B 2)A,b 3)b,B 4)A,B

7. Beibepute peakiuo TUCIPONOPIIUOHUPOBAHHUS :

OTBET: 1)3K;MnO,4 +2 H,0 = 2 KMnO4 +MnO, +4KOH 2)TiO, +2C+2C1, = TiCl, +2CO
3)K2Cf207 +4H,S50,4 +Na,SO3 =Cr2(SO4)3 +4 H,O+Na,SO4+K,S0,4

4)10Cul+16 H,SO4+4 KMnO4=10CuSQ4 +51, +4MnSO,4 +2K,S04+16 H,0O

8. Metonom siekTpoHHOro OamaHca paccraBbTe Kod(hduimeHntsl B ypaBHeHuu peakiuu KyCr,O7
+4H,S0,4 +K;S03 =Cry(SO4); +4 H,0+ K;SO,. KonmdecTBO MOJCKYT KHCIOTHI, YYacCTBYIOUICH B
peakiuu papao: OTBET: 1)42)33)24) 1

9. YuuThIBas, 4TO CTaHIAPTHBIC OKUCITMTEIbHBIC MOTEHIHAIBI TTporieccoB NO3 +4H" + 3e ->NO +
2H,0 u SO44 +8H" + 8¢ — S~ + 4H,0 paBabel 0,96 u 0,15 B, COOTBETCTBEHHO, OLECHHUTH
TEOPETUYECKYI0 BO3MOXHOCTh OKHUCIMTEIHHOTO pacTBopeHus Bucmyta (¢ (Bi 3Jr/Bi) = 0,38 B) B IM
cepHoil u azotHo#l kucnorax npu H.y. OTBETBI: 1) Bo3moxHo, T.k. 00a mpoiiecca pa3pelieHsl Mo
TAD nu KH® 2) Bozmoxkno pactBopenue B HNO3z, Ho He Bo3mMoxxkHO B HpSO4 u3-3a 3anpera no TP
3) O6a npouecca pasperensl o TP, Ho 3ampemniensl o KH® u3-3a HepacTBOPUMOCTH NMPOIYKTOB
peaknuii 4) O6a mpomecca 3amnpemenbl mo TA® 5) Bo3moxkno pactBopenne B HNOs, HO He
B03MOHO B HoSO4 u3-3a 3ampera mo KH®

10. O6sem KMnQy , HeoOX0oauMBI# 115 okuciieHus B kucinoi cpene 0,05 1 0,2M NaNO ;, paBeH:



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

11. Bribepute nmpaBUIIbHBIC YTBEPXKIACHUS ISl BOCCTAHOBHUTEISA: A) caM OKHCIIeTcs; b) ero creneHp
OKUCJICHUS TOBBIMIACTCS; B) 4TOOBI peakius mpoTeKaia, ero MOTCHIIUAN JOJDKEH OBbITh MEHBIIIE, YeM Y
okuciutensi. OTBET: 1)A,b 2) A,b,B 3)b,B 4)A,B

12. Beibepute 2JIEKTPOHHOE YpaBHEHHUE MPOIECCa OKUCICHHS ¢ MAKCUMAIIBHBIM YHCIIOM JJIEKTPOHOB:
OTBET: 1), —»103 2)C10, — C1 3)CrO,  —CrO4 > 4)S05> —»S0 4%

13. MeTo0M 31€KTpOHHOTO OajlaHca paccTaBbTe KOO PHUIUEHTH B ypaBHEHUH PEAKIINU

FeSO 4 +KNOj3 (k)«>Fe(NO3); +NO;, + H,0+ H,SO,4. Cymma k03pQHIIMEHTOB B yPaBHEHUH PEAKIIMH
paBHa: : OTBET: 1) 132)73)104)9

14. YautpiBasi, 4TO CTaHAAPTHBIE OKUCIUTENIBHBIC MOTEHIHUAIBI MporieccoB NOs +4H" + 3e ->NO +
2H,0 u SO4° +8H' + 8¢ — S* + 4H,0 paBubl 0,96 u 0,15 B, cOOTBETCTBEHHO, OILICHUTH
TEOPETUYECKYI0O BO3MOXKHOCTh OKHCIUTEIBHOTO PACTBOPEHUS MEIU B OJHOMOJIIPHBIX CEPHOW H
azotHoi kucimorax npu H.y. OTBETBI: 1) Bo3mokHo, T.K. 0ba mpormecca paspemiensl mo TP u
KH® 2) Bo3mosxhHo pactBoperre B HNOs, HO He Bo3mMokHO B HpSO4 n3-3a 3anpera nmo TA® 3) Oba
npouecca pazpeuiensl o TA®D, o 3anpemensl no KH® u3-3a HepacTBOPUMOCTH MPOYKTOB PeaKIni
4) O6a nporiecca 3anpeiierst o TP 5) Bo3moxHo pactBopenue B HNOs3, HO He Bo3MokHO B H2SO4
n3-3a 3amnpera no KHO

15. O6bem 2 H. pactBopa HBr, HeoOxoaumbIii 115 B3aumoerictus ¢ 0,25 monb KoCroO7 paBeH:
OTBET: 1)3,657n.2) 1,7513)11,3514) 10,86 n

16. YUro6s1 OBP nportekana caMOnpou3BOIBHO JOKHO BBIOIHATHCS COOTHOIICHHE:

OTBET: 1)E(ox)>E(Boc 2) E(okx)<E(Boc 3)E(ok)=E(Boc 4)unet npu 11060M COOTHOIIICHUN

17. Boibepure 5>IEKTPOHHOE YpaBHEHHE IIPOLIECCa BOCCTAHOBJICHHUS C MaKCUMaJbHBIM YHCIOM
snektporos: OTBET: 1)Cr,07 © —2Cr ** 2)MnO, — Mn?* 3) H,0, —0, 4)C10;” —C10"

18. MeToioM 31eKTpOHHOTO OanaHca paccTaBbTe KOA((UIIMEHTH B ypaBHEHUU PEAKIIHH

Br; +SO ; +H,O«HBr+ H,SO4. KoaddunmenT nepen okucanTeneM paBeH:
OTBET:1)32)23)14)4

19. CraHgapTHBIC OKHCIIHTEIBHBIC MOTCHIHAIBI TporieccoB NO3 +4H" + 3¢ >NO + 2H,O0 1w
SO42* +8H" + 6e —> S + 4H,0 paBubl 0,96 u 0,36 B, coorBercTBeHHO. Omnpenenuts, OyAeT Iu
pactBOpsThCs  pTyTh B 1M cepHoit u azornoii kuciorax. OTBETHI: 1) Bynmer, T.k. 06a mporecca
pasperiensl o TA® u KH® 2) PactBopsiercs 8 HNOj3, Ho He pactBopsiercst B Ho.SO, u3-3a 3ampera
no TJI® 3) Oba mpouecca paspemrensl mo TP, o 3anpemniensl mo KH® u3-3a HepacTBOPHMOCTH
nponykTtoB peakuuii  4) O0a mporecca 3anpemensl mo TJI® 5) Pacteopsiercs B8 HNOs, HO He
pactBopsiercs B H,SO,4 n3-3a 3anpera mo KH®

20. O6wvem O6poma, BeinenuBIIHiics npu B3aumoaericteuu 0,25 monb KyCrO7 ¢ 21, HBr, paBen:
OTBET: 1)5,6 12) 22,4 n.3)16,8 1. 4) 10,8 i

21. OBP ne ObIBaroT:

OTBET:1) mexxMonexysipHble 2) BHyTPUMOJIEKYIISIPHbIE 3)IUCIPONIOPLUOHUPOBAHUS 4)00MEHHbBIE
22. VI3 nmpuBeIEeHHBIX 2JIEKTPOHHBIX YpaBHEHUI BBIOEPUTE MPOIIECC OKUCICHUS:

OTBET: 1) MnO;~ —MnOy * 2) CrO 4, ¥ —[Cr(OH)s] * 3)C10,  —C1 ~4)BrO;  —BrO,

23. MeTo10M 3JIeKTpOHHOI0 6ajaHca paccTaBbTe KO GUIMEHTH B ypaBHeHun peakuuu H,O, + KOH
+ MnSQO4 « H,0+MnO, +K,S0,. Koaddumment nepen BoccTaHOBUTENIEM PABEH:
OTBET:1)42)23)34)1

24. CraHgapTHBIC OKUCIIUTENBHBIC IMOTSHIMAIBI TporieccoB NOjz +4H" + 3e - NO + 2H,0 w
8042_ +8H" + 6e —> S + 4H,0 paBubl 0,96 u 0,36 B, coorBercTBeHHO. Omnpenenuts, OyAeT In
pactBOpsATECS cepedbpo B 1M cepHoit u azotHoi#l kucinorax. OTBETBI: 1) Byzer, 1.k. 06a mporecca
paspemiensl mo TJI® w KH® 2) O6a mpornecca 3anpemenst mo TJI® 3) byaer 8 HNO3, HO He
oyner B HpSO,4 m3-3a 3ampera no TP 4) O6a npouecca paspemens no TA®D, HO 3ampenieHs! 1o
KH® wu3-3a HepacTBOpUMOCTH MpOAYKTOB peakiiuii 5) PactBopsiercs 8 HNOg3, HO He pacTBopsieTcs B
H,SO,4 u3-3a 3anpera mo KH®.

25. Macca airoMHUHHS, KOTOPYIO MOXKHO OKUCTHUTH ¢ tomorttpio 0,1 1 0,25 1. K,Cr,07, paBHa:

OTBET: 1)0,221r2)0,4413)0,11174)0,33T.



Tema 8 «["anorennl u ux coequHennsi. KauecTBeHHbIe peaKIIMU HA AHHOHBI T'AJ10T€HBOI0POAHBIX
KHCJI0T»
1. Kakue yrBep:kaeHust 00 3J1eKTPOHHOM CTPOEHHUHU raJIOTeHOB BEePHbI?
A) Y ¢ropa HeT Bo30OyxkaeHHOro coctosiHusA. b) B cBoux coenuHenusix ramoressl (6e3 ¢ropa) MOryT
UMeTh 110 6 creneHeii okucienust B) Kpome dropa, Bce ranoreHbl UMEIOT CBOOOAHBIC -OpOUTAIIH.
I') @TOp cTOUT OCOOHSAKOM, OCTaJIbHBIE TaJIOr€Hbl — IOJHBIE AEKTPOHHBIEC aHAJIOTU
OTBEThHI: 1. A,b,B, I 2.5,B, T 3.A,B, T 4. A,b, T 5.A,Bb,B
2. Kak n3MeHsil0TCSI TEpMOIUHAMUYecKHe Beanuunsbl B psay CI-Br-1-At? A) Dueprus
nonmzanuu najgaetr b) CponactBo k a5ekTpoHy pacteT. B) DHeprus noHU3anuu pacteT
I') CponctBo k anexktpony mnagaer  OTBETBL: 1. A, b; 2.A,T; 3.b, B; 4.B, T;.
3. Kak usmensiiorest xumudeckue csoiictsa B psaay HCIO-HCIO,-HCIO3-HCIO,?
A) Kucnotusie cBoiictBa Bo3pactaioT. b) Kucnornsie cBoiictBa nmajnaot. B) OkuciurenbHbie
cBoiicTBa magaroT ') OKHCIMTEIbHBIE CBOMCTBA BO3pPACTAIOT
OTBETBI: 1. A, B; 2.A,T; 3.5, T; 4. b, B;.
4. B KaKHX M3 YKa3aHHBIX PEAKIHIl MOKET BbIAEIATHCsA Opom ([lomucars peakiuu, ypaBHATh U
JI0Ka3aTh CBOW BBIBOJI CPABHEHHEM ITOTEHIHAIOB)?
A) KBr + Cl, —» b) KBrO; + Cl, > B) KBr + KBrO3 (B Boae, pH = 10)) —
OTBETBI: 1. A,5,B 2.A,b 3.A,B 4.5,B. 5. A
5. B kakoM HanpaBJieHUH (— WIH < ) OyAeT cCaMONPOU3BOJIbHOE MPOTEKAHUEe peaKkuuii
(JonmcaTh peakiuu, ypaBHSITh U I0Ka3aTh CBOI BBIBOJI CPAaBHEHUEM IIOTCHIIUAJIOB):
H,O, + HOCIl = HCI +H,O + O, u 2NaCl + Fez(SO4)3 = 2FeS0O, + Cl, +Na,S0O,4
OTBETBL: 1. »u« 2. «u— 3. ->u— 4 «—u«
6. Kakue yTBep:k1eHHs 00 3JIEKTPOHHOM CTPOEHUM I'aJIOTeHOB BEePHbI?
A) ®Top HE MOXKET OKUCIATHCS. b) Xunop, 6pom, o7 MOT'YT UMETH 110 3 BO30YKIEHHBIX
cocrosiHus B) BanenTHbie 000109KH BCEX TaJIOT€HOB coaiepkaT o 7 anekTpoHos. [') Jlo 3anmonnenus
BaJICHTHBIX 000JI0YEK I'aJIOTEHOB HE XBAaTA€T OJIHOT'O 3JIEKTPOHA.
OTBETHI: 1. A,b,B, I 2.5,B, T 3.A,B, T 4. A,b, T 5.A,Bb,B
7. Kak n3amensiiorcsi mapamerpsl cBsizu B psiny Cly-Bro-15-Aty?
A) Dueprus cBsizu nagaer b) J[nuna cBs3u pacrer. B) Dueprus cBsizu pacrer [') [lnuHa cBsizu
majgaer OTBETHI: 1. A,b; 2.A,T; 35b,B; 4.B,T;.
8. Kak u3mensiorcsi xumu4eckne cBoiicrsa B psiny HF-HCI-HBr-HI, yunTbiBasi, 4To ux
crenenu auccounanuu B 0,1 M pacTBopax coCTaBJISIIOT COOTBETCTBEHHO 95 92,65 93,5 u 95%?
A) Kucnornsie cBoiictBa Bo3pactatoT. b) Kucnorusie cBoiicTBa manator. B) BoccTanoBurenbHbie
cBoiicTBa nmagatoT [') BoccraHoBuTenbHBIE CBOMCTBA BO3pacTaoT
OTBETLIL: 1. A, B; 2.A,T; 3.5, T; 4. b, B;.
9. B kakuX M3 YKa3aHHBIX peaKluii MOKeT BbIIeJAThCs OpoM ([lomucars peakiyuu, ypaBHSTh U
JI0Ka3aTh CBOM BBIBOJI CPABHCHUEM TTOTEHIIMATIOB)?
A)KBr +Cl, > b) KBrOsz + 1, » B) KBr + KBrOs (8 Boge, pH=3) —
OTBETBI: 1. A, B, B; 2. A, B; 3.A,B; 4. b, B;.
10. B kakoMm HANpaBJIeHUU OKMIA€TCS MPH CTAHAAPTHBIX YCJOBUSIX MNPOTEeKAHUE peakuuid A u
b ([lomucath peakuuu, ypaBHATh U JI0Ka3aTh CBOI BbIBOJI cpaBHeHHeM noteHnuanos)? A) KCIO; +
3H,S0, + 6KI = KCI +3K,S0,4 +3I, + 3H,0 ;  B) KIO3 + 3H,S0O,4 + 6KCI = KI +3K,S0,4 +3Cl, +
3H,O OTBETHL: 1.A—, b«; 2 A<, b«; 3 A—>, b—>;, 4A«, b—>
11. Kakoii Ha60p KBAaHTOBBIX YK Ce] ONMUCHIBAET [IJIfl i0/1a cOCTOsIHUE (POPMUPYIOIIIETO
3jekTpoHa (oOecneunBaromero nepexoa us 6A B 7A rpynny I1C)? 3anonneHne MArHUTHOTO
U CIHHOBOI'0 KBAaHTOBBIX 4YHces BecTH OT ''—'" K "'+,
OTBETHIL: 1.5,2,—1,—% 2.6,1,1,—%» 3.4,1,0,+%» 4.5, 1,1,+% 5 5/ 1,0+%
12. Kak n3mensiloTcsi GU3HKO-XHMHYecKHe BeqimunHbl cBsizu B psagy HF-HCI-HBr-HI?
A) HunonwHbiil MoMeHT pacteT b) [{nuna cBssu pacter B) lunonbsHelii MoMmeHT nagaer b) [[nuna
ces3u magaetr  OTBETHBIL: 1. A, b; 2.A,T; 3.5, B; 4.B,T;.
13. Kak usmensirorcss xumudeckue coiicrsa B psay HCIO3-HBrO3-HIO3?




A) Kucnornsie cBoiictBa Bo3pactatoT. b) Kucnornsie cBoiicTBa manaoT. B) OkucinurenbHbie
cBoiicTBa magaoT ') OKHCIUTETbHBIE CBOMCTBA BO3PACTAIOT

OTBETHI: 1. A B; 2.A, T 3.5, T; 4. b, B;.
14. B kaKHX M3 YKa3aHHBIX PeaKIHil MOKHO MOJY4YHTH ioa (Jomucats peakiuu, ypaBHITh U
JI0Ka3aTh CBOM BbIBOJ cpaBHeHHeM noteHimanos)?  A) Kl + Br, — b)KIOz;+ Cl,—»> B)
Kl + KIO;3 (B Bone, pH=4) OTBETHI: 1. A, b, B 2.A,b 3.A,B 4.5,B 5 A

15. B kakoM HANpaBJIEHUU OKUIAETCS MPH CTAHAAPTHBIX YCJIOBUSIX MPOTEeKAHUE peakuuid A u
b ([lomucath peakinu, ypaBHATh U J0Ka3aTh CBOM BBIBOJ CPABHCHUEM MTOTCHIIHAIIOB)?
A) H>0, + HOCI = HCI +H,0 + O, b) HCIO +2KI +H,0 = HCI + 1,+ 2KOH
OTBETHI: 1. A—, b«;, 2 A<, b«<;, 3 A—, b—>,;, 4 A«, b—,;
16. Kakoii HaOop KBAaHTOBBIX YK CeJI ONMCHIBAET COCTOSIHHE IOMOJTHUTEILHOT0 YJIEKTPOHA,
nepesoasiiero Cl B ClI™ ? 3anojiHeHHe MATHUTHOTO ¥ CIMHOBOT0 KBAHTOBBIX YHCEJI BECTH OT
"noon K N+".

OTBEThHL: 1.2,1,1,+» 2.4,1,1,—%» 3.3,1,0,+% 4.3,1,1,+% 5.3,1,1—%
17. PacnoJio:kute 3T okucauTesu B nopsiike IOHUKEHUS ux okucisiionieii cnocoOHOCTH B
cranaaptHeIx yeaosusax A) Xuop b) bpom B) Kucinopon B kucnoii cpene I') Kucnopon B
IEIOYHOM cperie. OTBETHIL: 1. A,B,B, T 2.A,B, ;b 3B, A BT 4. A,B,B, T
5.B, T, A, b.

18. Kak usmensirorcsi xumuueckue cBoiicta B psiy HCIO-HCIO,-HCIO3-HCIO,?
A) Kucnornsie cBoiicTBa Bo3pacratoT. b) Kucnotnsle cBoiictBa nagaior. B) OxucnurtenbHble
cBoiicTBa magaroT [') OkucIuTENbHBIE CBONCTBA BO3PACTAIOT

OTBETDI: 1.AB 2.A, T 3.5, T 4. b, B.
19. B kakux npoueccax 0y/aeT BolaeIATbesi 6pom (JlomnrcaTh peakiiuy, ypaBHATh U 10Ka3aTh CBOW
BBIBOJ] cpaBHeHHEM noTeHnuanos)? A) KBr + Cl, —» b) KBrOs; + Cl, > B)KBrOz + I, —»

OTBETHI: 1. A, B 2.A,b 3.b,B 4.A,b,B.

20. Yto siBsieTcst 6oJiee CHIIBHBIM okucauTesieM B mpouecce: 2H,Or) + 2CLry = 4HCl ) + Oy
NPHU CTAaHAAPTHBIX ycaoBusx, O, uiau Cly;? U 1o kakoit remneparypbi?

OTBETBI: 1. o 520 °C cuibhee KHCTIopoI, moToM xiop. 2. JIo 520 °C cuibnee XJIOp, TOTOM
kuciopon. 3. Jlo 620 OC cunbree KHUCJIOPOJ, IIOTOM XJIOP. 4. 1o 620 °C cunbhee XJI0p, IOTOM
kucinopon.  Ilpeowvsasume pacuemoi!

21. Kakue yTBep:kieHus 0 CBOMCTBAX rajioreHoB Bepubl? A) JlelictBuem ropa MOXKHO OKHUCIIUTh
BCE T'aJIOTEHBI, a caM (PTOp MOKHO OKHCIIUTh TOJBKO 3JIEKTPUUECKUM TOKOM Ha aHoje. b) B cBoux
COeIMHEHUSX TrajioreHsl (6e3 gropa) Moryt umeTs 1o 6 creneneit okucinenuss B) B npouecce Cl + e
— Cl, B aTroMHYI0 000JIOUKY XJIOpa T0OABIISIETCS JIEKTPOH ¢ HAOOPOM KBAHTOBBIX uncel: 3, 1, 1,
+a OTBETHI: 1.A,B,B 2.A,Bb 3.A,B 4.b5,B 5 b

22. Kak uzmensiiorcsi mapamMerpsbl cBsizu B psaay Clo-Bro-15-At,?

OTBETDBI: 1. DHeprus cBs3M pacTeT, AJIUHA CBA3M NajaeT. 2. DHEprHsl CBA3M pacTeT U AJIUHA
CBSI3U pacTeT. 3. DHEeprus CBS3M MaJIaeT, JUIMHA CBSA3H pacTeT. 4. DHEeprusl CBA3M MaJaeT U JUTMHA
CBSI3M I1aJACT.

23. Kak u3mensiiorcsi xummudeckue cBoiictsa B psiny HF-HCI-HBr-HI, yuntbiBas, yro ux
crenenn aucconunanum B 0,1 M pacTBopax cocTaB/sIIOT COOTBETCTBEHHO 95 92,65 93,5 u 95%?
A) Kucnotnslie cBoiicTBa Bo3pactatoT. b) Kucnorueie cBoiictBa nagator. B) BoccranoButenbHble
cBoiicTBa nagaioT [') BoccraHoBUTENbHBIE CBOWCTBA BO3pACTaOT

OTBETHI: 1. A, B 2.A,T 3., T 4.b, B.
24. B kakuX U3 YKa3aHHBIX peakumii OyaeT BbIAeJAATHCA WO NPH CTAHAAPTHBIX YCJI0BHAX?
A)Kl+Br,—» B)KIO3;+Br, —» B)KI + KIO3 (B Bozte, B KUCIIOH cpene) —

OTBETHIL: 1. A,b,B 2. A,b 3.A,B 4.Bb,B OrtBer 10Kazate pacCMOTPECHUEM
IIOTEHIINAJIOB
25. B kakoM HanpaBJIECHUH OKUAA€TCS MPHU CTAHJIAPTHBIX YCIOBUAX TMPOTEeKAHUE Peakuuii A u
b ([lonucath peakuuu, ypaBHATh U JI0Ka3aTh CBOM BBIBOJ CPAaBHEHHUEM MOTEHIIMAIIOB)? A) KCI
+3K,S0, +31, + 3H,0 = KCIO3 + 3H,S0O, + 6KI B) K1 +3K,S04 +3Cl, + 3H,0 = KIO3 + 3H,S0, +
6KClI OTBETHL: 1. A—, b« 2 A<, b«; 3 A—, b—>,;, 4 A«, b—;



Tema 9 «Cepa u e€ coennHenusi. KayecTBeHHBIE peakIIuy HA AaHNOHBI KHCJIOT CepbI»

1. Kakue yrBep:kaeHus o cepe BepHbl?

A) B o6pa3oBanuu cBsi3eil MOTYT y4acTBOBaTh opOuTanu Tpex noayposueil. b) Cepa moxer umersb 5
CTETeHeN OKUCIICHNUS U 4 3HaYeHHs BAJIGHTHOCTU. B) ¥V cepbl CpOACTBO K MEKTPOHY BBIIIE, YEM Y
¢dochopa. OTBETHI: 1. A,b,B 2.A,B 3.A,B 4.5,B 5. A

2. Kakmue cBoiicTBa nmMeeT Ccyiabua CBUHIA ?

1. imeeT OCHOBHBIE CBOWCTBA, PACTBOPSETCS B COJITHOM KUCIOTE. 2. FIMeeT KUCIIOTHBIE CBOWCTBA,
pactBopsieTcs B Bojie. 3. Fimeer ampoTepHbIe CBOMCTBA, paCTBOPSIETCS B pacTBOpE CYNb(Haa HATPUS
4. He pacTBopsieTcs HU B UYeM M3 JaHHOI'O Habopa

3. UTo MO:KHO CKa3aTh 0 CTPOEHUM U CBOMCTBAX THOCepPHOil Kuca0Thl HyS,057

A) Oba aToma cepbl UMEIOT CTCIICHH OKUCIICHUS S*? B) E& comu SIBISOTCS CHIIBHBIME
BoccranoButesiMu. B) E€ conu sBisiroTest okucnutensimu. ') B e€ cocraBe umeercs S?us*

OTBETHI: 1. A, b 2.6, T 3.A,B 4.B,T
4. B xakoMm Ha0ope ecTb cyJab(ua, cyabat U runocyJabPur HaTpusi?
1. Na,SOy4, NaySO3, NaZS 2. NaySOs3, Na28203' SHZO, NaHS, 3. NaZS, NaySOq, Nazszo3'

5H20 4, Nast4, NaZS, N328205 5. NaZS, NaHSO4, Na28203' 5H20

5. (SO5” + 20H —2¢ = SO, + H,0)=-0,93 B;  ¢(SO,* +2¢ +4H" = SO, H,0 + H,0) =
+0,17B (p(SZ' -2¢=S{)=-0,48 B (H,S - 2¢ = S} +2H") = +0,14 B Pacnoso:kute IO
BO3PACTAHUIO BOCCTAHOBHUTEJIbHON CIIOCOBHOCTH: S** B kncioii (A) n
meaouHoi (b) cpene, S? B kuCIO# (B) u mesounoii (I') cpene

OTBETHI: 1. A,b,B;I" 2.1,A,B,b 3.B,I.B;A 4. A,B;b,I' 5. A, B, I,b

6. Kakue yTBep:KIeHHs O cepe BepHbI?

A) Ona umeert 4 HeciapeHHBIX A1ekTpoHa Bo BTOPOM B030yxaeHHOM cocTossHUU ~ b)
PomOunueckas moaudukaius cepsl cTabuiIbHEE, YeM MOHOKIUMHHAA. B) DiekTpooTpuiatenbHOCTh
cephl BbIlIE, 4eM y a30Ta. ') ¥V cepbl B OCHOBHOM COCTOSIHMH HET d-3JI€KTPOHOB.

OTBETHI: 1. A, b, B 2.A,B, T 3.A,B,T 4.5,B 5.B,T.
7. Kakue cBoiicTBa umeer THOCYAb(AT HATPUA? A) OH SBISETCS OKUCIUTEIEM. b) Ero
dopmyna Na,S,03 B) Ero pactBopsl umeror pH>7. I') Tlpumensercs ajis orOenmBaHuUsS
matepuanoB. OTBETHI. 1. A, b, B 2.5,B, T 3.A,B, T 4.5,B 5B,T.

8. UTo BepHO 0 cBOiicTBaX cepHOil KHCI0ThI ? A) OHa MOXET OKHCISATh CBOMMU IPOTOHAMHU. b)
OHa MOXeT OKHUCISTh cBOMM aHMOHOM. B) OHa oOpasyet coiu, Ha3biBaeMble cynbdatsl. [') Ona
o0pa3yeT Coliu, Ha3bIBaeMbIE TUAPOCYIb(ATHI. OTBETHI: 1. A, B 2.5,B 3A,B,B,T
4.A,B,T 5.5,B, T

9. B kakoM Ha0ope nMerTcA CyabUT, cyabdart u THOCYIbpAT HATPUS?

1. NaySOy4, NaySOs3, NaZS 2. Na,SOs3, N328203' 5H20, NaHS, 3. NaQS, NaySOy, Na28203' SH>0O
4, Nast4, NaZS, Na28205 5. N8.2803, Nast4, N328203'

10. ByayT 11 peaJiM30BbIBATHCS IPH H.Yy. CJIeAYIOIIHME PeaKIHM:

A) SO2H,0 + Cl; + HoO = HpSO4 + 2HCI b) SO,H,0 + 2H,S =3S +3H,0 st paccMoTpeHust
MIOTEHIIMAJIOB UCIIOJIB3YHTE CIIPABOYHUK OTBETHI: 1. A 6yner, b e Oyner 2. A ne Oyner, b
oyger 3. O6e 6ynyr 4. O06e HE OyayT

11. B xakoii ajaj0TponHoii Moaudukanumu cepa umeet gpopmyay S,.?

1. B MOHOKJIMHHOIT 2. B poMOu1eckoi. 3. B mmactuueckoit 4. B xuakon
12. Kakue 3asiByieHus1 0 cojisix BepHbl? (IIpu Heo0X0qUMOCTH HCIOIB3YiiTE TA0TUILY
pactBopumoctu)  A) Y meramios [[A-noarpymmbl pacTBOPUMOCTD CyNb()AaTOB HIKE, YEM

PacTBOPUMOCTH CYIb(UIOB. b) Cpennue conu pactBopumee, ueM kucibie. B) ¥V metamnos [1B-
MOArPYHIIBI PACTBOPUMOCTH CYJIb(GUIOB HUXKE, YEM PACTBOPUMOCTD CYJIb(ATOB.

OTBETHI: 1. A, b, B 2.A,B 3.5,B 4. A, b 5. A
13. Kakue u3 kuciaior HE CYIIECTBYIOT B cBodoanom Bune? A) Cepuucras  b)
TuocepHas B) lucepnas I') IlepoxconucepHas OTBETHI: 1. A,B,B; T’

2.A,B: B 3.B,B 4. A, B 5. A



14.B kakux cnuckax ECTb BemecrtBa, He conepxkamme S (VI)?
A) Oneym, kymopoc, , rurc, HuTpo3a b) AnebacTp, akkoMyIaTopHas KUCI0Ta, 0apuT, B) mupwur,
kBacipl, mupadbwiut, OTBETHI:1. A 2.b 3.B 4. A, b 5.5,B
15. ByayT 14 peaiu30BbIBATHCS MPH H.Y. CJleyIOlIMe PeaKHu:
A) 3Na,SO;3 + HyO = 2Na,SO4 + SY + 2NaOH ~ B) NaySO5 + 2Na,S = 3S{ + 6NaOH
go(Sz' - 2¢ = SV¥) = -0,48 B, ocmanvhvie 6 c6. Bacunvesoti 3.1
OTBETHI: 1. A 6yner, b ve Oyner 2. A He 6yner, b 6ymer 3. O6e 6ynyr 4. OGe He OyayT
16. K kakoii a110TponHoi MoAN(pUKAIMU cepbl OTHOCUTCS CJIe1yIOIMii Hadop cBoiicTB?
L{BeT — ’KeJThI|, COCTAB — Sg, KPUCTAJLJIBI - OKTadApUUYecKue 1. MoHOKIMHHAs 2.
PomOuueckas. 3. [Tnactuueckasl. 4. TlonumepHas
17. Kakue 3asBjienusi BepHbl? (IIpu HeoOxoaumocTu ucnob3yiite Tadauny [IP) A) Cynsdumst
d-mMeTtayuioB MeHee pacTBOpUMBI, yeM cyibdarbl. b) CynbdaTsl HeT0YHO-3eMENIbHBIX METAJIOB
MeHee pacTBOPUMBI, 4yeM cynbpuabl  B) Cynb(UThI TONBKO y IETOYHBIX METAJIOB PACTBOPUMBI B
Bone. OTBETHI: 1. A,b,B 2.A,B 3.b 4. A 5.B
18. Kakue cBoiicTBa umeet cyjbdua keaesa (II) ?
1. PacTBopuM B pa3baBieHHOW coJsiHOM kucioTe. 2. PactBopum B Bosie. 3. PacTBopuM B pacTBOpe
cynbbuna Hatpus 4. He pacTBopuM HU B UeM M3 JaHHOTO Habopa
19. CpaBuute cBoiictBa H,S u SO,? A) Y cepoBomopo/ia BbIIIe BOCCTAHOBUTEIBHBIE CBOMCTBA.
b) V cepoBonopona Beliie pacTBOpUMOCTh B Bozie.  B) CepoBomoposa TOKCHYHEE.
OTBETHI: 1. A, b, B; 2.A, B; 3. B; 4. A, b; 5.5,B
20. @(SOs> +20H - 2¢ = SO4* + Hy0) =-0,93 B;  @(SO4> +2¢ + 4H" = SO, H,0 + H,0) =
+0,17B  @(S*-2¢ =S{)=-048 B @(H.S - 2¢ = S} +2H") =+0,14 B
Pacnoso:xute 10 YBBIBAHUIO BOCCTAHOBUTEJIBHOM CIIOCOBHOCTH: S* B
KkucJaoii (A) u wesaounoii (b) cpene, S B kHCIOd (B) v meaounoii (I') cpene
OTBETHI: 1. A,b,B, T’ 2.,A,B,b 3.5, I,B, A 4. A,b;B, T 5.A,B,b, T
21. Kakue yrBep:xKIeHus o cepe BepHbI?  A) Ha moxypoBHe ¢ KBaHTOBBIM yuciioMm N=2ul=1y
Hee Haxoautcs 6 anekTpoHoB b) [lo xumudeckum cBoiCTBaM y cepbl 00JIbIe OOIIMX MPU3HAKOB C
CEJIEHOM, YEM C KHCIOpOAOM. B) DieKTpooTpHuLaTenbHOCTh CEPHI BBILIE, YEM Y CEJICHA.
OTBETHI: 1. A, B, B 2.A,B 3.A,b 4.b5,B 5. A
22. Kak BJausieT ruJIpoJiu3 Ha KUCJIOTHO-IIEJI0YHOI 6ajiaHC B pacTBopax coJjei?
A) Bcee pactBops! cynbdunos umerot pH > 7. B). PactBops! cynbdara sxenesa (I1I) umeror pH =7
B). Hu ogun pactBOp cynbgara He Moxxket umets pH >7 OTBETHI: 1. A,b,B 2.A,B 3.5,B
4. A,b 5.b
23. Kakoe coeHeHHe cepbl XapaKTepU3YIOT cleylolue cBoiicTBa?
XOpo1110 pacTBOPSIETCS B BOJIE, AABJISETCS CUIIbHBIM OKHCIUTENEM, IPOMBIIIJIEHHO MPOU3BOIUTCA B
OOJBIIUX MaciiTadax, MPUMEHSIETCS TOJIBKO KaK MIPOMEKYTOUYHBIN MPOIYKT.
OTBETHI: 1. HZSOA 2. SOg 3. SOQ 4, st 5. Sg
24. B xakom Ha0ope umeetcs CyJabdut, cyabpat u Tuocyabdart HaTpus?
1. NaySOy, NaySOs, Na,S 2. NaySOs, N325203' 5H20, NaHS, 3. NayS, NaySOy, Na25203' 5H>0O
4, NaZSO4, NaZS, N8.25205 5. N8.2803, Nast4, Na28203'
25. Pacnosio:kuTe Mo BO3pacTaAHUIO BOCCTAHOBUTEIbHOM ciocodHocTH: (A) - SO, B KUCJIOH
cpeae, (b)- S032' B 1EJIOYHOM cpene, (B) - H2S B kucJi0ii cpene @) - S g
1IeJIOYHOM cpene qo(Sz' - 2¢ = SV) = -0,48 B, ocmanv-nvie 6 c6. Bacunvesoii 3.T"
OTBETHI: 1. A,b,B; T 2.IA,B,b 3.B,I.B;A 4.A,B;b,I' 5 AB,I[,b

Tema 10 «CBoiicTBa COeAMHEHUH MOATPYNNILI a30Ta  hochopa

1. Kakoe yrBep:kaenue 06 azore HEBEPHO? 1. B o6pa3oBanuu cBs3eil MOTYT y4acTBOBAaTh 4
opbutanu. 2. Moxet umeTh 9 creneneit okuciaenus 3. O6pasyer 5 okcunoB. 4. Nwmeer 2
MPUPOIHBIX U30TOTIA

2. Kakue cBoiicTBO BepHO 1J1s1 MoJeKyJbl No? 1. Jlaxe mipu 3000°C srus 0,01% N
TMCCOIMUPYIOT Ha aTOMBL. 2. [To mpouHocTy cBs3u oHa ycrynaet mojiekyie CO.. 3. [To mpouHocTH



CBSI3M OHA MPEBBIMIACT BCE IPYTrue MONEKybl. 4. C KHCIOPOJOM HE pearupyer HU MPU KaKux
YCIIOBUSIX.
3. Kakoe coiictBo Hutpuos TAHO HEBEPHO? 1. Hutpuas! s-21€MEHTOB MOT'YT
TUIPONU30BaThCcs. 2. B HUTpuOax p-371€MEHTOB CBSI3U KOBAJICHTHBIE. 3. Hutpuner d-
3JIEMEHTOB 3JICKTPOTPOBOIHBI. 4. Hutpun xyiopa B3pbIBaeTcs mpu yaape. 5. Hutpun cepsr
XOPOIIUIl TUANEKTPHUK.
4. Kakoe noBejeHune CoJIM NMPU HATPEBAHUM HE COOTBETCTBYET /Il CTBUTEILHOCTH ?

1. Hurpur Hatpus miaButcs 6e3 pasnokenus. 2. 2Cr(NOz); — Cr,O3 + 6NO.

3.2KNO; — 2KNO, +0,T 4. 2Hg(NO3); — 2HgO + 0,1+ 4NO,T

5. 2Zn(NOs); — 2Zn0 + 0, T+ 4NO, T

5. YUemy paBua konuentpamust [H'] B 0,001 M pacrsope NaNz (moan/m)? Tloxckaska: pH B
pacTBopax coJieil 3aBUCUT OT XapaKTepa U CTENEHH MMApoin3a, Heooxonumas s pacdyera Kypce HNs
=1,8-10” (u3 ITaBnosa) OTBETHI: 1.0,7510° 2.210°® 3.1,3310° 4,
0,7510° 5.0,510™
6. Yro HEBEPHO B BbicKa3bIBAHUSIX 00 a30THBIX Y100peHuUsix?

1. lns ynoOpeHuii He UCIOJIb3yeTCsl a30T B opMe HUTPUTOB. 2. A30T B (hOpME HUTPATOB
YCBaMBACTCS PACTCHHSIMH, OJTHAKO MPH U30BITKE MX OBOIIU OBICTPO CTHHUBAIOT, & YSIIOBEK MOXKET
otpaBuThes. 3. Bee pacrtenus He MOryT ycBauBaTh arMochepHsiii a30T (No.). 4. AMModocka
COZEPKUT a30T B aMMOHHIHOM popme .5. A30T B popMe aMHI0B IPUCYTCTBYET B CAMBIX
3¢ (HEeKTUBHBIX YI0OpEHUsX.

7. Kakoii 3 0KCH10B BbINAJAaeT U3 NOCJIEA0BATEIbHOCTH.

1. NzO 2. NO, 3. N203 4, N02 5. N204, 6. N205
8. Kaxkoe cBoiicteo HE UMEET orHoumenus K azorucroi kucaore HNQO,?
1. SlBnsieTcst okmcnuTeNneM. 2. DTa KHCIoTa ciabee ykcycHoit.3. Fimeer aBe TayToMepHBIC (hOPMEL.
4. CyuiecTByeT TOJIbKO B pacTBope. 5. [Ipu neiicTBUM CUIIBHBIX KUCIIOT Ha €€ COJIU pacTBOpP CHUHEET.
9. Yro BepHo 06 none ammonusi? A) B pactBopax (NH4),S pH>7 B) B pactBopax
CH3COONH4 pH=7 B) B pactBopax NH4Cl pH<7 TI') MoH amMmMOHus HE 1aeT HEPACTBOPUMBIX
coneit. OTBETHI: 1.A,b,B,T 2.A,b,T 3.A,b,B 4.5,B,I' 5 A B, T
10. Ipu kakoii Temnepartype npomecc 2NO, «>N,0, OyaeT paBHOBEPOATEH B 000UX
Hanpasjenusix? s NOy: AH® = 33,5 x/Ix/mMoub, 0= 240,45 JIx/mons' K; mis NoOg: AH® = 9,66
kJ>K/MOJIb, §°=304,3 Jlx/monme’ K OTBETHI: 1.201 K 2.262 K 3.273 K 4.373 K 5.325K
11.Kakoe yrBep:xknesue HEBEPHOE? 1. B npupone cymectByet 2 nzoromna azora. 2. Ha
o0Opa3oBaHHe CBsI3€i aTOM MOXKET pacxojoBath 4 opourtanu. 3. [Ipu o6pasoBanuu Monekynsl Ny 6
AJIEKTPOHOB 3aHUMAIOT 3 CBS3BIBAIOIINX OPOUTAJIEH U HE 3aHUMAIOT paspeixiisitonmx. 4. Ero
MaKCcHUMaJbHas BAJIGHTHOCTh paBHAa 5 5. A30T MOXET MPUHUMATH 9 CTeTeHelH OKUCIICHUS.
12. Yto BepHo o cBoiictBax N,? A). DHeprus cBsizu B Ny ycrymaet snepruu cszu B CO. B) [pu
(hpakIIMOHHOM TIEPETOHKE KUIKOTO Bo3ayxa cHadasna noiyqaroT Oy, a motom Nj. B) C nutnem Nj
B3aMMO/ICHCTBYET Mpu 00bIYHBIX yenoBusix. ') HekoTopsie pacTeHus: CnocoOHBI yCBaWBaTh a30T W3
Boznyxa. OTBETHI: 1. A,B,B,I' 2.B,B,T 3.A,B, T 4. A,b, T 5.A,b,B
13. Kakoe cBoiictBo HE COOTBETCTBYET npuBenenHomy okcuay azora?

1. NO MOXHO MOJY4UTh TPSIMBIM CHHTE30M U3 Kuciopoa u azota 2. NOy caMblif yCTOHYUBBIN
OKCH/JI a30Ta. 3. N2O4 cymiecTByeT TOIBKO MPHU HU3KUX TeMIIepaTypax 4. N,O oTtHOCHUTCS K
HecolieoOpa3yromuM okcuaaM 5. NoOz SIBISIETCS CII0OKHBIM KUCIOTHBIM OKCHIIOM.

14. Yto HEBEPHO B cBojicTBax coeMHEHHIl a30Ta ¢ OTPULATEIbHBIMHU CTENEHAMHU

oKHucJeHus? 1. NH3B nipuBeicHHOM psily UMEET CaMbl€ CHIIbHBIE OCHOBHBIE CBOMCTBA 2.B
coctaBe NHj' uMeeTcs JOHOPHO-aKIENTOPHAS CBS3b. 3. HoNOH nucnponopunoHupyeT npu
HarpeBaHuu, nasasg ammuak, NO u Bofy. 4. HNNN sBsieTcst KHCIIOTOM, CHJIBI yKCYCHOH 5.

HoNNH; B 3TOM psiny caMblid CHIIBHBIN BOCCTAHOBHUTEND
15. Yemy paBua konuentpamus [H'] B 0,1 M pacteope NaNs? IToxckaska: pH B pacTBopax coneit

3aBHCHUT OT XapaKTepa U CTCIICHU T'HApOoJIn3a, HeoOXxoaumast I pacdeta KHHCC HN3; = 1,8 10'5 (u3
[aBnosa) OTBETHI: 1.1,3310° 2.0,7510° 3.1,3310%  4.0,7510° 5.0510™°



16. Kakue onepanuu npuBoasAT K noayyenuro HNOs ?

.A) HenictBre HrSO4couny H2 HUTPUT Kausl. b) Ileperonka paz6asnennoi kuciaotel HNO3
B) PactBopenue B Bosie N2O3 I') PactBopenue B Bojie N2Oj.
OTBETHI: 1. A,B,B, T 2.5,B, T 3.A,B, T 4. A,b, T 5.5, T

17. Yrto BepHO 00 okcuaax azora ? A) Bce okcuapl a30Ta - CHIIbHBIE OKUCITUTEIN b) NO,, N,O4
- ciioxkHbIe KUCIIOTHBIE okcuabl. B) N2O, NO - neconeoOpa3zyromue okcuabl. ') NoOz N2Os -
npocteie kucnotHeie okeunel. OTBETHI: 1. A,b,B, T 2.5,B,I" 3. A,B,I’ 4. A,b,I' 5B, T
18. Uto BepHO 0 cousix azorcoaepxamux kucjaor? A) KNO3. NH4NO3 ucnonb3yroTcs B kKauecTBe
ynoopeHuit b) AgN3, Pb(N3), pasmaratotcs co B3psiBoM 1ipH yaape. B) Coau HNOgs. Bce
pacTBOPUMBI B BOJE. I') KNO3 NaNO;3; TepMU4ecKH yCTOMYMBEE BCEX OCTAIBHBIX COJIEH KHCIIOT
azota. OTBETHI: 1.A,b,B 2.A,b,B,T 3.A,B, T 4. A, b, T 5.b,B, T
19. Kak Bausiet konnenTpanuss HNO3z u npupoaa MeTajijia Ha COCTaB NPOAYKTOB NMPH
okucJeHnH MeTaliioB? A) NO; - riaBHbIN NPOIYKT Npu AelcTBUN KOHIeHTpupoBaHHO HNOs3 Ha
naccuBHbie MeTauibl (Cu)  b) NH4NO;3 rinaBHbIi npoaykT npu AeiicTBuu pazdasiennoit HNO3 Ha
aktuBHBIC MeTa/UTBI (Al). B) N2O, N, Hukoraa e nosydaercs MHOT0. ') NO riaBHBIN TPOYKT IPH
neicTBUM pa30aBIIEHHON KUCIOTHI Ha NaccuBHBIE MeTasuibl (Cu)
OTBETHI: 1.A,b,B 2.A,b,B 3.A,b5,B,I' 4. A,b,I' 5B5B,T
20. IIpu kakoii T B peakuuu No+ O © 2NO npu H.y. > U < npoueccbl paBHOBEPOSITHbI?
Tt NO: AH’= 90,37 xJlx/moub, S°= 210,62 Jix/mons' K. s No: AH=0 xJ[x/Mos, S°=
191,5]x/mMonb K. Hns Oy: AH=0, AS’=205,04 Jx/monp K.
OTBETBI: 1.3765K 2. 1236 K 3.2118 K 4.3533 K 5.824K
21. KakoBbI cBOiicTBa coeuHenuii a3ora B orpunareabubix C.0O. (aMMuak, ruJpa3uH,
ruapoxkcuiamMun)? A) XoTs OHU BCE MOTYT ObITh OKHCIUTENISMU, HO Y HUX CUIIbHEE BBIPA)KEHBI
BOCCTAaHOBUTENbHbBIE CBOMCTBA.  b) I'mapasun — camblil cuiibHBIN BoccTaHOBUTENL. B) OHU Bee
SBIIIOTCSI OCHOBAHUSIMH, aMMHAaK — caMOe CUJIbHOE ocHOBaHue. ') 'mapoKkcuiaMuH mpu HarpeBaHuu
JTUCTTPOTIOPIITUOHUPYET.
OTBETHI: 1.b,B,T 2.A,B, T 3.A,b, T 4.A,b,B, T 5.A,b,B
22. KakuMu U3 3THX CIOCO00B BO3MOKHO TOJIyYeHHe THOKCH/IA a30Ta?
A) HeiictBuem HpSO4 konr Ha HUTPUTHI. b) B3zaumopeiictBuem Ny 1 Oz B 2JIEKTPUYIECKOM paspsijie.
B) Ilpu neiictBun HNO3 Ha metamuisl - ') OkucnenneM aMMuaka KMCJIOpPOJIOM B IPUCYTCTBUH
karanu3atopa. OTBETHI: 1. A,B 2. A,B,I' 3.A,b,B 4. B 5A,b,B,T
23. Kakyio cojib aMMOHHSI XapaKTepu3yeT cJeayoluii Habop cBOICTB?
A) Ilpu peiictun HySO4 Beiensiercs ra3. b) Ilpu nelictBun KOH Brinenserca ra3 B) Ilpu
HarpeBaHUU pasiaraercs ¢ BblieiaeHueM azota. ([IpuBecTu ypaBHeHHs peaxiuii)
OTBETHI: 1. NH4NO3; 2. (NH4)2CO3 3. NH4Cl 4. (NH4),S 5. NH4NO,
24. Kakoe noBegeHue coJiM P HATPeBAHUH He COOOTBETCTBYeT AeiiCTBUTEILHOCTH?
1. Hutput xanusi TutaBuTCs 0€3 pa3iosKeHHUs. 2. 2Fe(NO2); — Fe,O3 + 6NO.
3. NH4,NO3 — 2H;0 + N,OT 4. Ni(NOs); — 2NiO + 0, T+ 2NO, T
5. 2Pt(NO3); — 2PtO + O, T+ 4NO, T
25. Yemy pasHa konuentpamus [H'] B 0,05 M pactope NaNO,? ITozckaska: pH B pacTBopax
COJIeH 3aBUCHUT OT XapaKTepa U CTENEeHU I'Hipoau3a, Heooxoaumas 1uist pacuera Kyucc HNO, = 4- 10*
OTBETHL:  1.110 2.10° 3.510° 4.0,5107 5.0,510™

Tema 11 «CBoiicTBa COeAMHEHUH VIJIEPOIA U KPEMHM )

1. Kakue 3asiBjieHHsi 00 a/JIOTPONHBIX MoAW(HKANMAX Yrijepoaa BepHbI? A) a- u B
MoauUKaIMU KapOWHa HE Pa3IUvaroTCs XapaKTepoM THOpuau3anuu opOutaner yriepoja. b)
AnMa3 — TepMOJIMHAMUYECKH caMmas BbIrojiHasi Moauukanus yriepoaa. B) Jlobasinss crienuaibHble
MPUMECH B CHHTETHYECKHE aJIMa3bl, MOYYalOT OYCHb JOPOTHE OKpalleHHbIE OpHIUTHAHTHI.

OTBETHI: 1.A,b,B 2.b,B 3.A,b 4. A 5.b
2. Y10 BepHO 00 HOHHO-KOBAJIEHTHBIX Kapouaax?



A) OHu jensTcs Ha METaHUAbl U alleTUICHUBIL. b) Ux 00pa3yioT akTUBHEIE S- B P-METaJUIHI U d-
metasutbl | u I1 rpynm B) KapOua kanbiust, npuMeHsIeMbIi 17151 TTOTyYeHUS alleTUIeHa, OTHOCUTCS K
sTO# rpynme.. I') Onu 0651a1a10T 60IBIION TBEPAOCTHIO, OJIM3KOH K aMasy.

OTBETHI: 1. A,b,B; T’ 2.5,B, T 3.A,Bb,B 4.b5,B 5.B, T
3. YTo MOKHO CKa3aTh 0 CTPOEHUH M CBOiiCTBaxX okcuaa yriaepoaa (11)?
A) B HeM cBsI3b MEXKIy YIJIEpOJIOM U KHCIOPOJOM MpodHee, ueM B okcue yrieposa (IV) b)
Monekyna uMeeT Majblid TUMIOIBHBIA MOMEHT C TOJIOKHUTEIBHBIM 3apsiIoOM Ha aToMe Kuciopojaa. B)
Mornekyna uMeeT MaJlblif TUMOJIBHBIM MOMEHT C OTPULIATENILHBIM 3apsAI0M Ha aToMe Kuciaopoaa. )
BoccranosurenbHabie cBoiicTBa CO MpOSBIISAIOTCS CUIBHEE, YEM OKUCIUTEIbHBIE.

OTBETHI: 1. A, b, T 2.A,B, T 3.A,b 4.A,B 5.5, T

4. B kakoM U3 npeacTaBjIeHHbIX cUCKOB ecTh BemectBa, HE COAEPKAIIUE kpemunii?
1. mymuut, opTOKIIa3, HeHCKoe cTekyio 2. ['opHBbIif XpycTans, araT, onai. 3. fima, aMeTucT, acoecT
4. rurc, KeMUyT, T10JI0MHUT. 9. JKUJKOe CTEeKIIO0, CHIIyMUH, AJIFOMUHATHBIN [IEMEHT
S. B 3akpeITOM cocyae yecraHoBHiIoch paBHoBecHe: COyry + Hyry <> CO(ry + HoO(r. K, = 1.
Onpenenurs, cko0Jabk0 npoueHToB CO; noasepruercst npespamenuo B CO npu 1aHHoOH
TeMneparype, ecju cmematsb 1 mojb CO; u 5 moJteit Hy?

OTBETHI: 1. 50% 2. 66,6% 3. 83,3% 4 89,3% 5. 90,8%
6. Uto BepHO 0 rHOpHAM3AIUM OopOUTAJel? A) Sp3-FI/I6pI/I,I[I/13aI_II/I}I MPUBOJIUT K MPOCTPAHCTBEHHO
00BEMHBIM, spz-m6pnzm3aum — K IJIOCKUM U Sp-THOpUIM3AIHST — K JJUHEUHBIM CTPYKTYpPaM.

b) Kaxpas u3 amwioTponHblX MoaM(UKaLui yriepoja HUMeeT CBOH XapakTep TuOpuau3anuu
opburaineit. B) Tonbko sp- rubpuau3anus BCTpeyaeTcs: y KpeMHUS
OTBETHI: 1. A,b,B 2.A,b 3.A,B 4.b5,B 5. A.
7. KakoBbI CBOHCTBA IIHAHUCTOBOAOPOIHOI KUCJIOTHI H ee coJiei?
A) B monekyne muanua-uona CN” umeercs TpoiHas cBs3b. b) B mpUCyTCTBUU CHHUIIBHONM KHCIIOTHI
TabOaYHbBIN IBIM CTAHOBUTCSA OYEHb TOPhKUM. B) B Monekene CHHMIBHOW KUCIOTHI IPOTOH
IIPUCOETUHEH K a30TY, T.K. 3JIEKTPOOTPULIATEIbHOCTh a30Ta Bhllle, yeM yriepona. 1) Ilpu
KOMILIEKCOOOpa30BaHUU HET JIUTaH[a, CUJIbHEE, YEM LINaHU/-HOH.
OTBETHI: 1. A,Bb,B, T’ 2.5,B, T’ 3.A,B, T 4. A,B, T 5.A,b,B
8. Okcun yruepoaa (IV) : A) symoBuTsiii ra3 b) Mosekyna umeer auHeHy0 Gopmy. B) mMonekymna
UMeeT MaJlblii AUIMOJIbHBIA MOMEHT. I') He NposIBIIeT OKUCIUTENbHBIX CBOMCTB.
OTBETHI: 1. A, b 2.b,B 3. b, T 4. b 5. I
9. Kakue cBoiicTBa umeeTt quokcua kpemuus SiQ;?
A) TyromnaBkoe U XMMHUYECKH HHEPTHOE coeiuHeHne. b) Mouekysbl cBA3aHbl TPEXMEPHOM CeTKOMI
cszeil. B) Ha ero gomto mpuxoautcs 12% maccel 3emHoit kopel.  [') IMeeT xapakTep OCHOBHOTO
okcugma . OTBETHI: 1. A,b,B; I’ 2. A,5,B 3.A,b5,I' 4 b,B,I' 5 A B, T
10. B 3akpsbiTOM cocyae ycranoBuiaoch paBHoBecne: COy ) + Hyry <> CO(r) + HoO(r). KoncranTa
paBHOBecusi paBHa 1. OnpenenuThb, B KAKMX 00beMHBIX COOTHOIIECHUSAX ObL1u cMemanbl CO;, n
Hj, eciu K MOMEHTY HaCTYIUIEHUSI PABHOBeCHs B peaKkuMIo BCTynui10 90% nepBoHa4aibHOIO
KOJIMYecTBa Bogopoaa? OTBETHI: 1. 9:11 2.81:1 3. 1::9 4 1:81 5 1:1
11. Kaxue dopmsi cymecrBoBanns yriaepoxa HE coaepikar n3oron *C?
A) AkTuBHpOBaHHBIN yronb Mapku BAY (Gepe3oBrlii akTHBUpOBaHHBINA yroiab) b) Ilpupogusie
anMasbl. B) [lpupoansiii rpadur I') bonotHbiil Topd
OTBEThHI: 1.A,b 2.Bb,B 3.A,b,B 4.b 5. Bce conmepixar
12. UnTepMeTaninyecKue Kapouabl:
A) HMEIOT BBICOKHE TeMIIepaTyphl IUIaBICHUS. bB) ABISAIOTCS coequHEHUsIMU BHeIpeHus. B) moryt no
TBEPAOCTH NpubIKaThes K anMasy. ') Bce d-metayuisl 00pa3yroT KapOUAbI 3TOTO THIIA.

OTBETHI 1. A,B,B; T 2.A,b,B 3.A,B, T 4. b,B 55T
13. Kak noay4aot CO; B IpOMBbIILIEHHOCTH?
A) Kak oavH U3 MPOIYKTOB MPH 00KUTE U3BECTHSIKA. b) Kak mo6ouHbIi TPOAYKT MPH MOTYICHUH

npoxokedt u cniupta. B ) Ha ciennanbHbIX 3aBoIax Mpy COKMTAaHUM YIJIS U Ma3yTa ¢ U30BITKOM
kuciopoaa. I') BeiaenstoT U3 1bIMOBBIX Ta30B KOTEJIBHBIX U JIEKTPOCTAHLIUH.
OTBETHI: 1.A,Bb,B;T 2.A,b; B 3.5,B, T 4. A,b, T 5.A,B, T



14. Yem oTiiM4aeTcst OT APYIUX CTEKOJ KBapleBoe CTeKI0?
A) Y Hero camas npoctas Xumu4deckas opmysa. b) Ono npomnyckaer ynbrpaduoner. B) Ono He
OOUTCSt pe3KUX HAarpeBOB U oxyaxacHuid. [') He BCSIKUI CTEKIOAYB JOMMyCKaeTCs K paboTe ¢
KBapILIEBBIM CTEKIJIOM

OTBETHI: 1. A,B,B;T’ 2.A,b;B 3.5,B, T 4.A,b,T 5. A,
B, T’
15. Koncranra paBHoBecus peakunu FeO g+ COr) & Feg) + COyr) npu HeKoTOpOIi
Temneparype pasna 0,5. Haiitu paBHoBecHble koHIeHTpanun CO u COy, ecjin HaYaJIbHbIE
koHuenrpanuu [COJo = 0,05 moub/i., [CO2]o = 0,01 Mmoab/a.

OTBETBI: (monk/n) 1. [CO] = 0,02, [CO,] =0,04 2. [CO]=0,04,[CO2] =0,02 3. [CO]=

0,03,[CO,] =0,02 4 [CO]=0,01,[CO,] =0,005 5.[CO]=0,04,[CO,]=0,03
16. Kakue u3 nepe4ncjeHHbIX CBOCTB NpUHAaAJIeKAT rpadpury?

A) B crnoe rpadura aromsl C-C cBs3anbl MeXx1y co0o0ro mpouyHee, 4eM B anmase. b) Ero ctpykTypy
UMEIOT JPEBECHBIN Yroyb U caxka. B) ATombl yrieposa B HEM HaXOAATCS B COCTOSTHUM Sp°-
rubpugm3aimu. 1) Bee aTombl, 00pa3syroue ToNy KpucTaiia, CBA3aHbl CEThI0 KOBAJICHTHBIX
CBsI3eH B OIHY TPEXMEPHYIO MAaKPOMOJIEKYJTY.

OTBETHI: 1. A,b,B;I" 2.A,B;B 3.5,B, T 4. b,B 9. AT

17. lnsi yero npuMeHsII0TCA HUAHOBOAOPOA M MMaHuAbI? A) /1 Ka3HU NPECTYIHUKOB B I'a30BOM
kamepe (CHIA).  B) Jlnst 06paboTKH MUIIEBBIX TPOAYKTOB B IEISX Je3UH(PEKINH U OOpHOBI C
rpeizynamu (Poccust).  B) Jlns cunTe3a HUTPUIIBHOTO Kayuyyka u minactMmace. 1) s uzBnedeHus
30J10Ta ¥ cepedpa U3 MOpOIbI.

OTBETHI: 1. A,b,B; T’ 2.A,b; B 3.A,B, T 4. b,B 5.B, T
18. Kakue npomuecchl He HCIOJIb3YIOTCSl B IPOM3BOJACTBE KAJIBIMHUPOBAHHOM COIbI?
A) PacTBOp noBapeHHOM COJIM CHayasla HAChILAOT YIJIEKUCIIBIM I'a30M, IOTOM aMMHUAKoM. b)
PacTBOp noBapeHHO coM cHavasa HachIal0T AaMMHAKOM, IOTOM  YTJIEKUCIIBIM T'a30M. . B)
OTduabTPOBBIBAIOT, 3aTEM MPOKAIUBAIOT O0CaI0K TuapokapooHaTa HaTpus. I') OT¢uiIbTpoBHIBaIOT,
3aTeM MPOKAJIMBAIOT 0CAJIOK KpucTamieckoit consl.  OTBETHI: 1. A, b, B; I 2.5;B
3.A,B, T’ 4.A,b5,B 5.A, T
19. Yrto BepHo npo nemeHThI? A) [lopTnananeMeHT OTHOCHUTCS K CHIIMKATHBIM LIeMeHTaM. b)
AnroMHMHaTHBIE LIEMEHTHI OoJiee cinabble, ueM cuiaukaTHble. B) LleMeHTsI TBepaetoT U3-3a rupaTaluu
Y TIOJIMKOH/IEHCAlUU CHJIMKATOB U amtoMHUHATOB. [') [To MexaHu3my TBepeHUs [IEMEHTHI OJU3KH K
TUIICY, HO OTJIMYAIOTCS OT U3BECTH.

OTBETHI: 1. A,B,B; T 2.A,b;B 3.5,B, T 4. A,b, T 5.A,B, T
20. IIpu Bocctanosennu 12,7 r CuO yriem (c oopazosanuem CO) noromaercs 8,24 k/l:k.
Onpeneaurnb AH0293 oopazoBanust CuO. OTBETHI: (x]Ix/monp) 1. -162,1  2.-196,4

3. 80,6 4 +162,1 5. +196,4
21. Kakue U3 nepeyucJIeHHBIX CBOHCTB MPUHAJIEKAT aamMa3zy?

A) B Hem cBs3u C-C mpouHee, yeM BO BCEX JAPYTHX aJUIOTPONHBIX MoAudUKanusix yriepoaa. b)
OH He MPOBOJUT IIEKTPUUECKUHN TOK, FIEKTPU3YyeTCs Npu TpeHuu. B) ATombl yrieposa B HeM
HaXOJATCS B COCTOSIHUU sp3-r1/16p1/11[1/13au1/n/1. I') Bce aTtombl, 0Opasyroliye ToJIy KpUCTallla, CBsI3aHbl
CEThI0 KOBAJIEHTHBIX CBSA3€H B OJIHY TPEXMEPHYIO MaKPOMOJIEKYITY.

OTBETHI: 1. A,b,B;I" 2A,5;B 3.5,B,' 4. B5,B 5.A, T
22. Kakue u3 nepe4yucjeHHbIX CBOHCTB NPUHA/LI€KAT HOHHO-KOBAJEHTHBIM Kapouaam?
A) OHu paznensioTcs Ha MeTaHU bl U aneTHiieHu bl b) Ix 00pa3yroT akTUBHBIE S- M p-MeTaJlIb 1 d-
metaisl [ v Il rpynin. B) Onu 00amaroT BEICOKOW TBEPIOCTHIO M TyromiaBkocTeio. [') K atomy tTumy
OTHOCHUTCS KapOHJl KaIbLIUs — UCTOYHUK alleTUJICHA.

OTBETHI: 1. A,b,B,T 2.A,5,B 3.A,b,' 4.5,B,' 5 A,B, T
23. Kakue u3 nepevyucieHHBIX CBOCTB MPUHALJIEKAT THOKCUAY yriaepoaa?

A) OH saBnsercss IpocThIM KUCIOTHBIM OoKkcuioM. b) Ero pactBopruMocTts B Boje coctasisier 1 06. B 1
006. H20. B) Iopsinok cBsizu C-O pasen 3. I') IUnonbHbI MOMEHT MOJIEKYJIBI paBeH HYJIIO.

OTBETHI: 1.A,Bb,B,T 2.A,b,B 3.A,B, T 4.5,B, T 5.A,B, T
24. KakoBbl CBOiiCTBa KPeMHEBOIMH KHCI0THI?



A) Ona HepacTBOpuMa B Boze.. b) OHa He umeet nocrosiHHOTO coctaBa. B) Ona siBnsiercs
HeoprannueckuM nonumepoM. ') Ee npon3BoHbIe — OCHOBHBIE CTPOUTEIBHBIE MAaTEpUaJIbL.

OTBETHI: 1.A,b,B, T’ 2.A,B5,B 3.A,B,T 4.5,B, T 5. A,B, T
25. Peakuus CO + Cl; & COCIl; nporekaeT B 3aKpbITOM cocy/le IPH NOCTOSIHHOM TeMIiepaType;
HCXO/IHbIE BelleCTBA B3SIThl B IKBUBAJIEHTHBIX KoJmYecTBax. K MoMeHTY HacTymieHust
paBHoBecHs octaercs S0% HavaabHOro kosmyecrsa CO. OnpeneanTs JaBjaeHHE PEAKIIHOHHOM
CMecCH, ecJIM epBOHAYAIbHOe 1aBJjeHue paBHsuioch 100 kIla

OTBETHI: 1. 25 klla 2.50klla  3.75klla  4.100 kIla 5. 150 kIla

Tema 12 «CBoiicTBa d-3JIeMEHTOB: MAPTaHIA U XPOMA)

1. K xakomy MeTaJ/uly OTHOCUTCS CJIeyIOUuii Ha0op cBoiicTB?
A) Okwucnsercs CONSSHOW ©  pa30aBIEHHBIMA CEPHOM ¥ a30THOM  KHCIOTaMH. b)
KoHneHTprpoBaHHBIMU CEPHOM M a30THOM KucioTamu mnaccuBupyercs. B) C Bomoit W BOIHBIMHU
pactBopamu menoueir He pearupyet. ') CossiHast kuciaora MokeT OKUCISTh ero 10 C.O +2 unu +3, B
3aBUCUMOCTH OT KoHneHTpauuu. OTBETHI: 1. Zn 2. Fe 3Cr 4. Cu 5. Mn
2. Yrto BepHO 0 cosx xpoma? A) Xpomarbl yCTOWYUBEI B LIesI04HOM cpene. b) B kucnoii cpene
ycroituuBbl Ouxpomatsl. B) Conu Cr®* Ipu CTOSHUHM pa3iaraor Boxay. I') Bce comu Cr* B pacrBopax
umeroT pH<7. OTBETHI: 1. A,b,B;T" 2.5,B,I' 3. A,B,I" 4 A6, 5 A, b B
3. Kakue cBoiicTBa MMeeT mepMaHraHat kajausi? A) B kucioil cpene OH BOCCTaHABIMBACTCS 10
Mn?". b) B cunbHOIIEN0YHOM Cpelie OH BOCCTAHABIMBAETCS J10 MnO4* B) B neiirpansHoiil cpeie oH
BoccTtanaBnuBaercs 10 MnQO,. I') [1pu HarpeBanuu o nucnponopuuonupyetr . OTBETHI: 1. A, b, B;
I 225,B,T' 3.A,B,' 4 A,b,T 5 A,B,B
4. CKO0JBbKO MOJIEKY.J BOABbI YYaCTBYeT B PeaKIUM, NPOTEeKAKIIEH B ¢JIa001Ie/04HON cpexe Mo
cxeme: K;MnOq4 + 1, + (H20, KOH) = MnO; + KIO3+ (H20, KOH) ?
OTBETHI. 1. 4 monexynbl 2. 2 MOJEKYIbI 3. 6 monekyn 4. 1 Mmonekyna
5. Kakyw maccy cynvghama snceneza (I11) morcno okuciaums 6 kucnaoiu cpede ¢ nomouwivto 20 ma 0,1 n
pacmeopa nepmanzanama kaauna? OTBETDBI: 1. 3,113 2 2. 0,661 2 3.0,3032 4.0,392 5. 0,042 2
6. Kakue MeTOAbI HCIIOJIB3YIOT /IS MOJIYYeHUs] MAPTaHIa B MPOMbIILIEHHOCTH ?
A) Dnektponus pactBopoB cynbdara mapranna (II) b) Amromorepmuto cmemanHoro okcuna MnzOg
B) Boccranoenenue okcuna mapranmna (II) xokcom. I') B mpousBoacTBe umcToro maprasiia B
KaueCTBE BOCCTAHOBUTEIS IPUMEHSIOT KPEMHUM.

OTBETHI: 1. A,b,B,I' 2.A,5,B 3. A,Bb,T 4.5,B,I' 5 A, B,T.
7. Kakue cBoiicrBa npuaaer ciiiaBam xpom? A) Ilpu nerupoBanuu xpomom 6onbiie 12 % cranb
npuobperaer cBoiicTBa "Hepkaseromiel". b) Ilpu nerupoBanuu xpomom 1,5 - 12 % mnomydarot
WHCTpyMEHTaJIbHbIE CTaM. B) Huxpom — craB HUKens U Xpoma KapolnpodyeH U MPUMEHSIETCS s
MIOJIyYEHUs1 HarpeBaTeNIbHbBIX 31eMeHTOB. [) JIo0aBKM XpoMa mpUIat0T CIUIaBaM IIaCTUYHOCTb.

OTBETHI: 1. A,Bb,B, T’ 2.A,b,B 3. A,b, T 4.5,B,' 5 A B,T.

8. Kakue 3asiBjieHHs1 O cOelMHEHUSIX MapraHua BepHbl? A) B crenenn oxucineHus +2 mapraser
HE MOJKET HPOSIBIATH OKUCIUTENBHBIX CBOMCTB. b) B Bome non MnO,* JUCTIPOTIOPLUOHUpYET. B)
BoccranoButenbHbIE CBOMCTBA JUOKCHIa MapraHia ciadee, 4eM okuciauTenbublie. ') PacTBopsl coneit
Mn %" umeror pH<7. OTBETHI: 1.A,b,B,' 2.A,b,B 3.A,b,I' 4.5,B,' 5 A B,T.
9. CKkoJIbKO MOJIEKYJ BOABI YYACTBYeT B peaklHH, MPOTeKalolleil B ci1adolme04Hoil cpeae no
cxeme: KMnOy + I, + (H,0, KOH) = MnO; + KIOs+ (H,O, KOH) ? OTBETHI: 1.4 2.2 3.6
4.1 5.8
10. Ha oxucnenune FeSO,; mo Fey(SO,); m3pacxomoBano 49 mua 0,1 H. pactBopa K,Cr0r.
PaccunTaiite, ckosbko r FeSQ, conepxkaniocs B pacrBope. OTBETHI: 1. 0,744 2.0,332r 3.
0,298r 4.1,362r 5.0,653r
11. K kakoMy MeTaJI1y OTHOCHUTCS cJleyIoUuii Hadop cBoicTB?
A) OxucnsieTcsi CONSIHOW, CEpHOM M a30THOW KucloTamMu. b) B u3MenbueHHOM BHE OKHUCISETCS
Bojoii. B) C pactBopamu mienodeit He pearupyet. I') Ero mo6aBku mpuaaroT crjiaBaM TBEPIOCTh U
CHMXAIoT minacTuyHoctb.. OTBETHI: 1.Zn 2. Fe 3Cr 4.Cu 5.Mn



12. Yto BepHO NMpo KApOOHWIBI MeTAJNJIOB? A) Bce d-metamnbl crocoOHBI 00pa3oOBHIBATH
kapOoHWIBL. b) DT0O coenuHeHns MeTauIoB B HYJICBOM CcTeleHn oOKucieHus. B) X ucnonbs3yror mist
MOJIy4eHUs! YUCTHIX MeTasuioB. [') DTo simoButkle, nerkoneryuue xuakoctu. OTBETHI: 1. A, b, B;
I' 2A,5;B 3.b,B, T 4. A,b,I' 5. ABT
13. Kakue 3asiBJIeHHsI CIpaBeIJIUBBI sl Ccr'¥? A) PacTBOpBI CcoJiell TPEeXBaJEHTHOTO XpoMa
Bceraa umerotr pH < 7. B) B pacTBopax oH Bcerjaa CymiecTByeT B BUJIe KOMIUICKCOB B KHCIIOH, JINOO B
CWJIbHOIIENIOUHOM cpene. B) [l Hero xapakTepHbl OKHCIUTENbHbIE cBOMCTBA. I') Ero xommiekcsl
UMEIOT nmoJuMepHbIid xapaktep. OTBETHL 1. A,b,B,T" 2.5,B,I' 3. A,b,I' 4. A,B,I' 5. A,b,B
14. CxobKk0 MOJIEKYJI BOABI Y4acTBYeT B peaKUMH, NPOTeKael B KUCJI0i cpele Mo cxeme:
KMnO, + KCI + H,SOq (+ H,0?) = MnSO, + K;SO4 + C|2(+H20?) ?
OTBETBHI: 1.4 monexynsl 2.2 Monekynsl 3. 6 Mmonekyn 4. 1 monekyna 5. 8 Monexyn
15. Paccuwraiite, ckoJbk0o MJ 0,5 H. pacTBopa mepMaHraHara Kajus NOTpedyercsi AJsi
noay4denus 1,12 ;1 xsiopa (yc/10Busi HOpMAJIbHbIE) 10 peakuuu 1. 4 2.

OTBETHI: 1. 100 mn 2.200 mn  3.500mn  4.700 mn 5. 1000 mn
16. K kakoMy MeTaJJIy OTHOCHTCS CcJedyIoluii Ha6op cBocTB?

A) Oxwucnsercss Bcemu kucinoramu. b) Oxucnsercs pactBopamu menoueid. B) C Bogol He
pearupyet. I') Kpome HyneBoil, UMEET TOIBKO OJIHY CTETICHb OKUCIICHUS.
OTBETHI:1.Zn 2.Fe 3Cr 4.Cu 5 Mn
17. Kakue M3 mepevyHCIeHHBIX CBOWCTB OTHOCATCA K JAMOKCHAY MapraHua? A) O6nanmaer
amborepusiMu cBoiictBamu. b) I[lomywaercs mpu "pabGote" mepmanraHata Kajivs B HEUTpanbHOU
cpene. B ) Mmeer cepo-3enensiii 1BET, MoxynpoBoaHuk. [') ObnagaeT XOpomMu OKUCIUTEIbHBIMU
CBOMCTBaMH. OTBETHI: 1.A,b,B;I" 2A,b;B 3. B,B, T 4. A,B, T 5 A BT
18. Kakue 3asiBjieHMsI CTIpaBedJUBbI 1JIsl Cr?? A) [lonyuaercs npu aeiicTBuM pa30aBIEHHBIX
COJITHOM M CepHOIl KHCIOT Ha XpoM. b) PacTBopbl ero comneil He MPUMEHSIOTCS B aHATUTHUYECKON
IIpaKTUKE, IOTOMY YTO OHM IPU CTOSIHUM paziararoT Boay.. B) /lnst Hero xapakTepHbl OKUCIUTEIbHBIE
cpoiictBa. [') Ero ruapokcu siBisieTcss OCHOBaHHUEM U HE MPOSBIIAET aM(pOTEPHBIX CBOMCTB.
OTBETHI: 1. A,b,B, T’ 2.5,B, T 3.A,b,T 4 A,B,' 5. A,b,B
19. CkoJbK0 MOJIEKYJ BOAbI YHACTBYeT B peaKlMu, NpoTeKalleii B cJ1a0o1IeI04H0il cpeae 1o
cxeme: KMnO, + KClI + H;O > MnO; + KCIO; + KOH? OTBETHI: 1. 4 MoneKybl 2.2
Mounekynbl 3. 6 monekyn 4. 1 Monekyna 5. 8 Monekyn
20. Jlas moJiydeHHUsl XJiopa B JIaGOPaTOPHBIX YCJIOBHAX MOKET OBbITh MCHOJIb30BAHA PeaKIus
:MnO, + 4HCI| — Cl, + MnCl; + 2H,0 Paccuunraiire, ckoabk0 MJ 30%-H0i COJAHONH KHCIOTHI
(p=119 r/em®) norpedyercs aAas noaydenus 11,2 a xaopa (u.y.)?. OTBETHI: 1. 102,5 ma 2.
204,5mn  3.510 mur 4. 720 ma 5. 1050,5 M
21. K xakomy MeTaJll1y OTHOCUTCSI cJleyI0LIUil Ha0op cBOWCTB?
A) Oxucnsercs "kucnotamu-HeokuciautensMu". b) IlaccuBupyercs KOHIEHTPHUPOBAHHON CEpHOU U
a3zoTHOM kucnoramu B) C Bozoit u menodamu He pearupyer. ') Kpome HyneBoii, umeer Be cTeneHu
okucienns. OTBETHI:1.Zn 2.Fe 3Cr 4.Cu 5.Mn
22. Yto BepHO 0 cosix xpoma? A) XpOMUTHI CYIIECTBYIOT B KPUCTAIJIMUYECKOM COCTOSTHUM U HE
CYLIECTBYIOT B BOAHBIX pacTBopax. b) Ilpu noaxucnennu cpeapl XpoMaThl IEPEXOJIAT B OMXPOMATHI.
B) Coemnuenust Cr’* He o6namaioT okucauTeNbHBIME cBoiictBamn. I') Bee comn Cr** B pacTBOpax
umeror pH<7. OTBETHI:1.A,b,B 2.5,B,I' 3. A,B,I' 4. A,b,I' 5 A5 B, T
23. Kakue cBoiicTBa uMeer auMokcua Mapranma? A) B okuciuTenbHO-BOCCTaHOBUTENIBHBIX
peaKuusx CKIOHEH MpOSBISATh OKHUCIUTENbHbIE CBOiicTBa. bB) B KHCIOTHO-OCHOBHBIX peakuuax
nposiBisier amdorepHble cBoiictBa. B) Ilpu nHarpeBanum oH mucnpomnopuuonupyer . I') B Boge He
pacTBOpUM. OTBETHI: 1. A,b,B; T’ 2.5,B,I' 3.A,B,I' 4. A,B,' 5 A BB
24. Jlns moayvyeHMsi XJIOpa B JIa0OpPaTOPHBIX YCJIOBHMAX npuOaBJISIOT MO0 KaIllIAM
KOHLIEHTPHPOBAHHYIO COJIAHYI0 KHCJIOTY K NHepMaHranary kajaus. CKOJIbKO MOJIEKYJ BOABI
y4acTByeT B peakuuu, nporexkammieii mo cxeme: KMnO,+HClI — ?
OTBETHI: 1.4 monekynsl 2.2 Moyiekyisl 3. 6 Mmosiekyn 4. 1 Mosiekyna 5. 8 Moyekysn
25. Ckoubko Ma 30%-Hoi consiHoil kucaorsl (p = 1,19 F/CM3) norpedyercs s NMOJy4YeHHS
11,2 1 xs0pa (yc/10BUsSI HOPpMAJIbHBIE) N0 peakuuu m.42.



OTBETHI: 1. 163,6 mn 2.204,5mn 3.568,1 mx 4.720,0 mn 5. 102,5 mn

Tema 13 «CBoiicTBa d-3J1IeMEHTOB: KeJie3a, M, IIMHKA

1. Kak Bemet ceOs kene30 B pactBopax menodeit? 1) Okwucnsercs 2) He okucnsercs, moToMy 4To
MMeeT HEeJIOCTaTOYHO HU3KHUM OKUCIUTENbHBIN oTeHnuai. 3) He okucisercs, moToMy 4To 3allUIIeHO
IUIEHKOW HEepacTBOPUMOIO B wiesodax okcuaa.4) He oxucnsercs, noToMy 4yTo HMEET HEAOCTATOYHO
HU3KUI OKUCIUTEIbHBIA MOTEHIIMAN U 3aIIMILIEH MIEHKOW HEepacTBOPUMOTO B IIEIOYAX OKCH/A.

2. Kakue u3 npuBeIEHHBIX MPOLECCOB TEPMOAMHAMMUECKH pPa3pelIeHbl IPU HOPMAJIbHBIX YCIOBUAX
(1.y.)? A) Fe + HSO4(paz6) —»  b) Hg + HCI —» B) Mg + NaOH +H,0 — OTBETHI: 1. A, B;
2. b, B; 3.4, b; 4.4 b, B.

3. Kakue u3 npuBeJeHHBIX MIPOLIECCOB TOPMO3ATCS (MMEIOT 3alpeT 0 KHHETHYeCKoMy (hakTopy) mpu
HYy.? A) Al + HySOy(xoH1.) — b) Zn+ HNO3(pa36.) — B) Cr + NaOH + H,0—
OTBETHI: 1. A, B; 2.5, B; 3.4, b; 4.4, b, B

4. Kakue pacTBOpHI HEJIb3s HArpeBaTh B allfoMUHUEBOM nocyne? A)Xmopun xene3a b) Xuopua kamus
B) Hutpart prytn OTBETHI: 1.A,b; 2.b,B;, 3.4 B; 44, b B

5. YuuThIBas, 4TO CTaHAAPTHEIE OKUCIMTeNbHbIE noTennmansl ¢ (HNOs; + H' /NO + H,0) = 0,96 B, a
©(SO,4%/S) = 0,36 B, onpenemuts otTHOMmeHHE Meau K 0,5 M cepHOIT 1 a30THOH KHCIOTaM.

A). Okucmsiercs HySOq b). He okucnsercs H,SO,  B) Oxucnsercs HNOs; 1) He okucnsercs
HNO3; OTBETHI: 1. A, B; 2.b,B;, 3.4, I, 4.5, 1I.

6. Kak Benmer cebst muHK ¢ Bogod mpu H.y.? 1) Okucnsercs. 2) He okucnsercs, moToMy 4TO UMEET
HEJOCTATOYHO HU3KHM  OKHUCIUTENbHBbIM moTeHuuan. 3) He oxucnsercs, moTtoMy YTO 3allUIIEH
IJIEHKOM HepacTBOpUMOro okcuaa. 4) He okucnsercs, moToMy 4TO MMEET HEIOCTATOUYHO HU3KHUH
OKHUCJIUTEIbHBIN MOTEHIIMANT U 3aIIMIIEH MIIEHKONH HEpaCTBOPUMOTO OKCHIA.

7. Kakue u3 mporeccoB TepMOJMHAMHYECKH pa3pelleHbl IPU HOPMabHBIX ycioBusx (H.y.)? A) Cd
+ H,S04(pa36) — CdSO, + H,T B) Sn+ 2HCI — SnCl, + H,T B) Fe + 3HCI — FeCls;
+3/2H,® OTBETHI: 1.4, B; 2.5, B; 3.4, b; 4.4 b, B.

8. Kakue u3 nmpuBeneHHBIX TPOIECCOB TOPMO3ATCS (MMEIOT 3alpeT M0 KHHETHYECKOMY (haKkTopy) MpH
H.y.?

A) Fe + HNOgs(koni.) >  b) Al+ HNOg3(pa36.) > B) Al + HNO3(ou.pa36.) —

OTBETHI: 1. A, B; 2.b, B; 3. A,B; 4.A,5,B

9. Kakue npotieccsl Helb3s IPOBOJUTH B OLIMHKOBaHHOM mocye?

A) KBacuts xanycry b) PasBoauts nzBectky B) Bwimapusarts pactBop conu NaCl. OTBETBI:
1.A,B; 2.5,B;3.A,b;4.A,5,B

10. V4uThIBas, 9TO CTAaHAAPTHBIE OKMCTHTENbHBIE noTeHnuansl ¢ (HNO3z + H' /NO + H,0) = 0,96 B,
a (p(SO42'/S) = 0,36 B, ompenenute oTHOLIEHHE PTYTH K 1H. cepHOl M a30THOM KucioTam. A).
Oxucisgercs H>SOq4 B). He okucnsercst HoSO,  B) Oxucnsiercs HNO3 I') He oxucnsiercs
HNO3; OTBETHI: 1.4, B;, 2.5, B; 3.4, 17 4.5 1I.

11. Kak Beget cebst mapraHell B pacTBOpax Iienoueii?

1) Okucnsiercsi, IOTOMY 4TO UMEET HU3KUI OKUCIUTENbHBIN MOTeHIMal U ampoTrepHbli okcua. 2) He
OKHCISIeTC, TOTOMY 4YTO HMMEET HeIOCTaTOYHO HM3KUH OKUCIUTEeNbHBIH noreHnuan. 3) He
OKHCJIETCS, TOTOMY UYTO 3aIlMILEH IUIEHKOW HepacTBOPUMOroO B Ienoyax okcuja. 4) He okucnsercs,
IIOTOMY 4YTO HMMEET HEAOCTAaTOYHO HU3KMM  OKHUCIUTENBHBIM MOTEHLHAl M 3alllMlICH IJICHKOU
HEPacTBOPUMOI'O OKCHA.

12. Kakue 13 npUBEJEHHBIX MPOLECCOB TEPMOAMHAMUYECKH 3aIPEIIeHbl IPU HOPMAIbHBIX YCIOBHUSX
(1y.)? A) Cu+ H,SO4(paz6) — CuSO, + H,T  B) Sn+ 4HCI — SnCl, + 2H,T B) Fe
+ 3HCI — FeCls +3/2 H,T OTBETBI: 1. A, B; 2.5, B; 3.4, b; 4.4 b, B.

13. Kakue u3 npuBEICHHBIX MPOIECCOB TOPMO3ATCS (MMEIOT 3aMpeT 10 KHHETHYeCKoMY (hakTopy) mpu
H.y.? A) Al+HNOgs(koni.) >  b) Al + H;SO4(pa3z6.) > B) Mg+ H,O —»

OTBETHI: 1.A,B;, 2. b5,B; 3.4, b; 44, b B



14. Kakue pacTBOpbI HENb3s COAEpk aTh B alitoMmuHueBon nocyne? A) l'amenas uzsects b) Xnopug
Hatpusi B) Hutpar prytn OTBETHI: 1. A,B; 2.b,B; 3.4, b; 44,5 B

15. VuuThiBas, 4TO CTaHAAPTHBIE OKHUCIHTENbHBIE noTeHnuansl ¢ (HNO3z + H' /NO + H,0) = 0,96 B,
a (p(SO42'/S) = 0,36 B, ompenenuTh OTHOIICHUE PTYTH K KOHIeHTpHpoBaHHBIM (10 M) cepHOli u
azotHo# kucioraM. A). Okucnserca H,SO4  B). He okucnsercs HpSOy B) Oxwucmsercs HNOj3
I') He oxucnsiercss HNO3s OTBETHI: 1. A, I; 2. b, B; 3.4, B, 4.b,TI.

16. Kak Benmer cebs sxene3o B pactBopax menoueri? 1) Oxucnsercs 2) He okucisercs, moToMy 4To
MMEET HEJIOCTATOYHO HHU3KUU OKUCIIUTENbHBIN moTeHIMal. 3) He okucisercs, moToMy 4TO 3alluIleH
IUICHKOW HEpacTBOPUMOro B Iienoyax okcuza. 4) He okucisercs, noToMy 4To UMEET HeIOCTaTOYHO
HU3KUI OKHUCIIUTENIbHBIN NOTEHUMANl W 3aIlMILECH IUIEHKOW HEPAaCTBOPUMOTO B IIEIOYaX OKCUA.

17. Kakue 13 npuBEACHHBIX MPOLECCOB TEPMOJAMHAMUYECKU 3aMPEIEHbl IPU HOPMAIbHBIX YCIOBUSIX
(1y.)? A) Ag+ HySOu(paz6) — Ag;SO, + HpT B) Sn + 4HCI — SnCly + 2H,T B) Fe +
3HCI — FeClz +3/2 H,T OTBETHI: 1. 4, B; 2. b, B; 3. A, b; 4.4 b, B.

18. Kakue u3 npuBeJEHHBIX MPOLIECCOB TOPMO3ATCS (MMEIOT 3aIPET M0 KHHETHUECKOMY (PakTopy) mpH
HYy.? A) Fe + HNOgs(konit.) > bB) Fe + HCl(koni.) »> B) Fe + H,SOy(koutt.) - OTBETHI: 1. A, b;
2. b, B; 3. A, B; 4.4, b, B

19. Kakue pacTBOpHI HeJb3s COJIEpKaTh B allOMMHHMEBOW mocyne? A) Xmopun xenesa b)
Xnopun Hatpusi  B) lamenyro uzsecte OTBETHI: 1. A, B; 2.5, B; 3.4, b; 4.4, b, B

20. YuuTsBas, 4TO CTaHAAPTHHIE OKMCIUTeNnbHBIe moTeHmuansl ¢ (HNOz + 4H' /NO + 2H,0) =
0,96B, a ¢(SO,%/S) = 0,36 B, ompeaenuTh OTHOLICHHE cepedpa K OXHOMOISPHOI CEpHOIl U a30THOI
kucioraM. A). Oxucnsercs HoSO,  B). He okucnsiercs H,SO,  B) Oxucnsiercs HNOs I') He
okuciagerca HNOs OTBETHI: 1. A, B; 2.5, B; 3.4, 1;4.b,1I.

Ilkana oneHUBaHUSA: MIATUOAIIbHASL.

Kpurtepuu onennBanus: Kaxasiii Borpoc (3a1aHre) B TeCTOBOH (popmMe OlieHUBaeTCs 10
JMXOTOMMYECKOH IIKaJie: BHIIOIHEHO — 1 6asu1, He BhInoyiHeHo — 0 GaioB.

[Tpumensiercs ciemyronias nIKaua nepeBoia 0ayIoB B OLIEHKY M0 S-0aibHOM IIKaje:

— 5 0a/1J10B COOTBETCTBYIOT OLICHKE «OTJIMYHOY,

— 4 6as1a — OLICHKE «XOPOIIOY;

— 3 0a/171a — OLIEHKE «YJA0BJIETBOPUTEIbHOY;

— 2 0a/1;1a M MeHee — OIICHKE «HeY/JA0BJIETBOPUTEIbHO.

1.6 KOHTPOJIBHBIE PABOTDI (uHauBulyanbHbIe 3a/1aHUs U IOMAIIHUE UHANBUAYAIbHbBIE 33 JaHMS)
Tema 1 «BBegenue. OCHOBHBIE XUMHYECKHE MOHATHSA U 3aKOHBD)

3aganue 1
Ykaxure HAa3BaHUA COeJUHEHMI, ONIPeieJIUTe CTeNeHN OKUCIEeHHS 3JIEMEHTOB B COeIMHEHUSX.

Bapuanr BemecrBa

Cr203, COC|2, H2503,F€(OH)3

H,S, Al,O3, CUOHCI, LiOH

Fe(OH),Cl, ZnO, Ca(OH),, HNO,

V205, NaHSi03, Mn(OH)z, PH3

HF, C0,03, AlOHSO4, Sn(OH)z

CI’(OH)g, K,Cr,07, CO,, H3803

SOz, AngO4, Nl(OH)Z, H3PO4

AIOHSO4, SNO, Mn(OH),, H3PO3

HCIO4, NaHS, KOH, SiO,

PzOs, CUOH, KHSO3‘ HC|O3

H,SiO3, Mn,O7, Cr(NO,)s Mg(OH),

ZI=RIEW R TR TR >

H,CO3, NaoHPOy,, WO3‘ Pb(OH)4




Cr0Os, (CUOH)2CO3, NH3 HNO;3

ZnO, NaH,PQ4, H,SO4 Ni(OH),

H,S, Al,O3, NiOHCI, NaOH

Fe(OH),ClI, Cu(OH)s, Cr,03 HCrO4

Mn,0O;, FePQy,, HNO3 Zn(OH)z

Ti(OH)4, SO, N&szzOz H,SeO,

HzSiOg, FeOHNO,, COzY AgOH

al<|=|al=|=lolz

SO, Ca(HC03)2, NI(OH)Z HMnNO,

3aganue 2
3anummte GpopmyJibl ciaenyruux coequHennii. K kakomy kiaccy oHu OTHOCSTCS (J1s1 OKCHI0B
YKAKUTe, KAKOH OKCHJ - KHMCJOTHBbIN, OCHOBHOH WM aM(OTepHbIA; IJA COJed — CpeaHsis,
KHCJIasi, OCHOBHAas1)?
a) ruapokcocyinb(ar amOMHUHHUA, XJIOPOBOAOPOAHAs Kuciora, ruapokcun mapranua (l1), oxcun
kpemuust (1V)
0) ruapokcun meau (11), kpemuueBast kuciaora, ruapokapoonar xpoma (111), okcua aszora (1);
B) CepHas KUCIIOTa, TuaApokapOoHat HaTpus, okcua mapraunia (VII);
) THIPOKCOXJIOPH MarHusl, CepHHCcTas Kuciora, okcua xpoma (1), ruapokcua omosa (11);
1) oprodochopHas KKCI0Ta, mepManranar kamus, ruapokcus Hukens (1), oxcun cepst (1V);
e) nuruapooprodocdar Harpus, okcua ruaka (1), asorucras kucnora, ruapokcus ceunna (11);
“K) yrojipHas kuciora, ruapokapoonat menu (1), okenn mapranma (111), reapokcun cepedpa;
3) ruapocynb(u Kamus, THAPOKCU HaTpus, okcuA onosa (1V), 6GpoMoBOAOpOIHAS KUCITOTA;
1) GTOPOBOIOPOTHAS KHCIIOTA, OKCHJT MATHUS, THIPOKCOHUTPAT KAJIBIUS, THAPOKCUT aMMOHHS;
K) JUTHAPOKCOKApOOHAT aTIOMUHUS, CEPOBOJOpOJHAas Kuciora, okcuna mapranmna (II), ruapokcun
JUTHS;
a) muruapokcoxyopu sxenesa (1), runpoxenn xpoma (1), okcnn HaTpust, XJIOpHAS KUCIOTA,
M) THAPOKCH/T AIFOMUHMsSI, OOpHas KUCIIoTa, turuapooprodocdar dapus, okcus azota (1V);
H) ruapokcun ososa (1), okcua 6apus, THAPOCUIMKAT KaJlvs, CEPHUCTAS KUCIIOTA,
0) THIPOKCOKapOOHAT Melu, cepHast Kuciora, ruapokcu xkenesa (I11), okcun mapranma (VI1);
n) okcuna meau (1), azotucras kucnora, ruapocynshut xpoma (1), ruapoxcua kaamus;
P) CEpOBOIOPOIHAS KUCIIOTA, THAPOKApOOHAT KobanbTa, ruapokcu xpoma (1), okcun Bucmyta (I11);
¢) TUAPOCYIb(UI HATPHSL, XPOMOBAs KMCII0Ta, OKCH T MbIibsika (V), ruapokcua kobansta (111);
T) oproocopHast kucinora, HUTpUT Oapus, ruapokcu meau (1), okena Banamus (V);
Y) TUAPOKCHU TUTHS, OKCUJ OepruLus, TuApocyibdaT cepedpa, MapraHiieBasi KUCIOTa,
¢) oxcun xiopa (VII), yronbras kuciota, ruapokcun monmoaena (1), ruapoxcoxiopun menu (11);

3aoanue 3

a) Hamummure ypaBHEHUS peakIuii, IpH MOMOINA KOTOPBIX MOXHO OCYIIECTBUTHL IPEBPALMICHUS:
Kallui — TUIPOKCUJ Kallusi — TUIPOKapOOHAT Kanus—KapOoHaT kanus — cyiabdar kanmusg. K kakum
THTIaM OTHOCSITCSI COCTABJICHHBIC YPABHCHHSI PEAKITUi?
0) Hamummre ypaBHEHUS peakiuii, IpU MOMOIIM KOTOPHIX MOXHO OCYIIECTBUTH MPEBPALICHUS:
xyopuj xenesa (1) — runpoxcun xeneza (1) — cynbdart xeneza (II) — xenezo — xjmopun xenesa
(1. K xakuM THIIaM OTHOCSITCSI COCTABJIEHHBIC YPAaBHEHUS PeaKiinii?
B) Hamwmmre ypaBHEHWs peakiuid, NMPH TOMOIIM KOTOPBIX MOXKHO OCYIIECTBUTH IPEBPAIICHUS:
dochop — oxcun pocdopa (V) — oprodochopHnas kuciora— oprodocdar Hatpus — oprodocdar
Kanbus. K kakuMm TUIaM OTHOCATCSI COCTaBJICHHbIE YPAaBHEHUS pPEaKIUii?
r) Hanmummre ypaBHeHUs peakiuii, MPU MOMOIIY KOTOPBIX MOXKHO OCYIIIECTBUTH MPEBPAIICHUS: a30T
— aMMHak — CcyJib(ar aMMOHHS — XJIOPHJI aMMOHHUS — aMMHaK — HUTpaT aMMOHHS . K kakum
TUIIaM OTHOCSITCSI COCTaBJICHHbBIE YPABHEHHUSI PEaKIInii?
n) Hanmummmre ypaBHEHHs peakIMid, MPU MOMOIIM KOTOPBIX MOXKHO OCYIIECTBHTH IPEBPAICHUS:
Opomua kamuss — OpoM— OpPOMOBOJIOPOAHAS KHCIOTa — OpomMua Hatpust — Opomun cepebpa. K
KaKUM THITaM OTHOCSITCSI COCTaBJICHHBIC YPAaBHEHUS PEaKIIHA?



e) Hanumure ypaBHEeHUs1 peakiuii, Ipyu MOMOIIM KOTOPBIX MOYKHO OCYIIECTBUTH MPEBPALICHUS: cepa
— cynbduna xene3a (Il)— cepoBomopomnas KuciaoTa — THAPOCYIbGUI Kamus —CyabPu Kaaus —
CepoBOAOPOAHAs KUCIOTA. K KaKUM THIIaM OTHOCSATCS] COCTABJICHHBIE YPAaBHEHHSI PEaKIIUNA?
) Hanumure ypaBHeHUs peakiuii, IpU MOMOIIU KOTOPBIX MOKHO OCYIIIECTBUTDH MpPEBpAIlCHUA: cepa
— JIMOKCH] Cepbl — CyIb(UT HATPUS — TUAPOCYIbGUT HATPUS — CYAb(UT KaIbLUS — HUTpAT
Kanpus. K KakuM TUIIaM OTHOCSITCSI COCTaBIIEHHBIE YPaBHEHUS PeaKIuii?
3) Hammmure ypaBHEHHs peakuMii, IPU IOMOIUM KOTOPBIX MOXHO OCYLIECTBUTH IIPEBPAILCHMUS:
KalblUi — THAPUA KalbLiUg — TUIAPOKCU] KaibIMs — THIPOKapOOHAT Kalblus — KapOoHaT
KaJIbIH — XJIOPHUJ KAk, K KakiuM THIIaM OTHOCSATCSI COCTAaBJICHHBIC YPaBHEHUS PEaKIIHii?
u) Hanumvre ypaBHEHUS peakluii, IPHU MOMOIIY KOTOPBIX MOXHO OCYIIECTBUTD MIPEBPAILLECHUS: OJIOBO
— xsiopu ojosa (l1) — runpoxcoxsopun onosa (1) — ruapokcun onosa (1) — wutpar onona (1) —
okcuj azota (1V). K kakuM Tunam oTHOCATCS COCTaBIIEHHBIE YPaBHEHUS PeaKIuii?
k) Hanumure ypaBHeHUs peakuuid, Ipy MOMOIIM KOTOPBIX MOYKHO OCYIIECTBUTH IPEBPAILICHUS: MEIb
— okeun meau (1) — xmopua menu (1) — rugpokcun meau (1) — cynedar menu (1) — menp. K
KaKHM THIIaM OTHOCSATCS] COCTAaBJICHHbIE YPAaBHEHUS PEaKIIHii?
J) HanummTe ypaBHEeHUs peakuil, IpyU MOMOIIK KOTOPBIX MOXHO OCYIIECTBUTD MPEBPAILICHUS: [IMHK
— cyns(hu muHKa — cepoBogopo — cepa— okcua cepsl (1V) — okcua cepsr (V). K xakum trmam
OTHOCSITCSI COCTaBJICHHbIE YPABHEHHUSI PEaKIIUii?
M) Hammmmure ypaBHeHHMsS peakiuii, IpW MOMOIIM KOTOPBIX MOXHO OCYIIECTBHTH IPEBpAICHUS:
okcua cepsl (IV) — cynbdur Hatpuss — ruapocynbPUT HATPUS —CyAb(OUT HATPUST —XIIOPU] HATPUS
— xyopuj cepedpa. K kakum TIiaM OTHOCSTCSI COCTABJICHHBIC YPAaBHEHUS PEAKIIUI?
H) Hanumure ypaBHEHUS peakilii, Py MOMOIIN KOTOPHIX MOYKHO OCYIIECTBUTH MPEBPAIICHHS: a30T
— okenp azota (1) — okcua azota (V) — a3ortHast kucnora — HUTpAT cepedpa — moaua cepedpa. K
KaKUM THUIIaM OTHOCSITCSI COCTaBJICHHbBIC YPaBHEHUS peaKiuii?
0) Harmmmure ypaBHEHUsI peakluii, IPH MOMOIIA KOTOPBIX MOKHO OCYIIECTBUTH MPEBPAIICHUS: OKCH]T
yraepona (1) — oxcug yramepoma (IV) — kapOoHaT Kaibliusg — OKCHJA KalbIUs — THUAPOKCHU]
KaJIbIHS — XJIOPHJ KAk, K KakiuM THIIaM OTHOCSATCSI COCTAaBIICHHBIE YPaBHEHUS PEaKIIHii?
n) Hanumure ypaBHEHUS peakluii, TP MOMOIIN KOTOPBIX MO>KHO OCYILIECTBUTH PEBPAIICHUS: KaJIUl
— TUAPOKCH]I Kajusi — KapOOHAT Kaiusi — TUAPOKApOOHAT Kalus — XJIOPUA Kalusi — XJIOPH[
cepebpa. K kakum TuaM OTHOCSITCSI COCTaBJICHHbBIE YPaBHEHHsI peaKiinii?
p) Hammmmre ypaBHEHHs peakiif, MPH IMOMOIIM KOTOPBIX MOXHO OCYIIECTBHUTH IPEBpAIICHUS:
ATIOMUHUA — Cynb(haT aJlOMUHUS — TUIPOKCU] ATIOMUHHUS — OKCHJ ATIOMHUHHUS — aIIOMHHAT
HATpUs — XJIOPU ATFOMHHUS. K KakuM THTIaM OTHOCSITCS COCTaBJICHHBIE YPAaBHEHUS PEeaKInii?
¢) Hamumure ypaBHeHMs peakiuif, MpH MOMOIIM KOTOPHIX MOKHO OCYIIECTBUTH HPEBPALLCHMS:
KpEMHUH — JTUOKCHJ KPEMHHUS — CHJIUKAT HATpUs — THUIPOCWIMKAT HATPUS — KpEMHHUEBas
KHCIIOTa — AUOKCUJ KpeMHHMsI. K KakuM TUIIaM OTHOCATCS COCTaBIICHHBIC YPaBHEHUS PEaKIIHii?
T) Hanummre ypaBHEHUS peakuuid, NMpU MOMOIIM KOTOPBIX MOYXKHO OCYIIECTBHTBH IPEBpAIICHUS:
xene3o — okcua xkenesza (1) — oxcun xenesa (I1l) — xnopun xeneza (I111) — rugpokcun xenesa
(Il) — Bona. K xakuM TUIIaM OTHOCSITCSI COCTABJICHHBIC YPABHEHUS peaKinii?
y) Hanumure ypaBHEeHHs peakluid, MPH MOMOIIM KOTOPBIX MOXKHO OCYIIECTBUTH MPEBPAICHUS:
cyabdat xpoma (II) — runpoxcocynsdar xpoma (I1) — runpoxcun xpoma (1) — rugpokecun xpoma
(1) — xpomur Kanus— XJOpua Kaaus. K KakuM THIAM OTHOCATCS COCTAaBJICHHBIC ypaBHEHHSI
peakimii?
¢) Hanummure ypaBHEHMsS peakiMid, IpU MOMOLIM KOTOPBIX MOXHO OCYIIECTBUTH IpPEBpaIlCHUS:
xyiopup 6apust — xyopua Hukens (1) — rugpokeun vukens (1) — wurpar nukens (1) — auxens —
cynbdat Hukens (11). K xkakum TumaM oTHOCSTCS COCTaBJICHHBIE YPaBHEHHSI pEaKIInii?

3aoanue 4
a) [InotHoCTh Ta3a o kucnopoay 0,875. Beranciante MOJIEKyISIpHYIO Maccy rasa.
0) BeruncinTe MOJIEKYJISIPHYIO MAacCy rasa, €ClIi OTHOCHTEJIbHAs IJIOTHOCTh €0 IO BO3AyXY paBHA
1,45 (M Bo3nyxa = 29).
B) Beruucnuts, kakoit 00bem (H.y.) 3aiimMeT 1 T Bogopoa.
r) Beraucnute Macey (H.y.) 1 71 okcuna yriepoaa (I1).



x) Macca 87 mi1 mapoB HEKOTOpPOT'O BEIIECTBA IIPU TEMIIEPATYPE 62°C u nasnennn 1010451 Ila paBHa
0,24 r. Ber4ucianTh €ro MOJISIPHYIO Maccy.

e) Macca 0,25 1 ra3a (u.y.) paBHa 0,49. BeruuciuTh MOJIEKYJISIPHYIO MacCy rasa.

) Berauciuts, Bo ckoiibko pa3 okcun cepsl (1V) tsokenee Bozmyxa (MBo3ayxa = 29).

3) Paccumraiite, kakoit 00beM (H.y.) 3aHUMAIOT 3,01+10% MOJIEKYJI KHCJIOpO/ia

u) Beruucnuth, B Kakoi pyJie Bhllie coaepkanue xenesa: Fe,03, FeS, FeCOs.

k) Ompenenure QopMyiay OKcHAa a30Ta, JUIS KOTOPOTO OTHOCUTEIbHAs IUIOTHOCTh MO BO3AYXY
(MBo3ayxa = 29) pasna 1,586:

a) Paccuuraiite maccy (B rpammax) 11,21 (H.y.) XJ10poBO0OpOAA.

M) Berauciaure, CKOJIBKO MOJIEKYI coaepkutcs B 3,361 (H.y.) a3oTa.

H) B Kkakoii U3 yka3aHHBIX MOPLUUI BEIIECTBA IPU H.Y. COAEPKUTCS HAUOOJIbIIIEe YHCIO MOJIEKYJ: B 2
moJib Ny nim B 44,8 1 Hy?

0) Ompenennure OTHOCUTEIBHYIO MOJEKYJSIPHYIO MacCy ra3a ¢ IUIOTHOCThIO 1o Bo3ayxy 0, 587 (
Maosnyxa=29).

n) Paccumnraiite, ckoibko MoJiekyn conepxutcs B 1,00mn Bogopoaa (H.y.).

p) llpuBect Kk HOpManbHBIM yciioBUsIM 608 M1 ra3za, UMEIOIIErO TEMIIepaTrypy 91°C u pmaBnenue
973009 Ila.

¢) Beruncnute MossipHyIo Maccy rasza (r/Moiib), ecnu 16T ero 3anuMarot o0beM 5,611 (H.Y.).

T) Paccuuraiite maccy atomoB cepbl B okcuze cepsl (1V) maccoit 24 r.

y) Boruncnute 00bem, 3anuMaemblit 7 T okcuna yriepoaa (I)pu remmneparype 7°C u gaBnenun 103974
I1a.

¢) Paccuutarh, CKOJIBKO IPaMMOB KHCJIOpOa coaepkuTes B 16 T okcuaa cepsi (1V).

3aoanue 5
a) Jlnst monyuenust B madbopatopuu CO; no peaknuu CaCO3 + 2HCI = CaCl, + H,O + CO; 6bu10 B35TO
50 r mpamopa, coaepxkatiero 96% CaCOs3. Cxonpko mutpoB CO; (H.y.) IPU 3TOM MOJTYIUTCS?
0) Onpenenure, CKOJIBKO eJjie3a MOKHO IMOJIy4UTh U3 1 T Kene3Hol pynswl, copepxaiieid 92% (mo
Mmacce) Fe;0s.
B) [lpu cxxuranuum 3 Kr KaMEHHOTO YIJIA MOJY4YHJIOCH 5,3 M® rokcuma yraepona (H.y.). CKOJIbKO
IPOLIEHTOB YIJIepoJia 110 Macce CoAepKai yroyb?
r) KapOonar kamplius OpH HarpeBaHWU pas3jiaraeTcsi Ha OKCUJ KalblMs U JUOKCHJ YIJIEpoja.
BbrunciuTh, Kakoe KOJIMYECTBO M3BECTHsKA, conepkamiero 90% mno macce kapOoHaTa KajibLud,
notpedyeTcs A NoJayyeHust 7 T OKCH/Ia KaJIbIusl.
n) Ilpu TepMudeckoMm pasiokKeHMHM KapOoHaTa Kaiblus noiydeHo 44,81 yriaekucioro rasza (H.y.).
Cxoiibko KapOoHaTa KaJbIUsl P TOM U3PACcX0J0BaHO?
e) CKOJbKO JHUTPOB BOJOpOJa (H.y.) MoTpedyercs il BoccTaHOBJIEeHUs a0 metamia 120 r MoOs?
CKOJbKO rpaMMOB MeTaljia Py STOM MOJYYUTCS.
) CKoJbKO 4uyryHa, cojepskariero 94% xenesa, MoxHao monyuuth u3 1000 T okcuma xenesza (111),
conepxariero 20% mycToit mopoab1?
3) [Tpu mpou3BoACTBE CEpHOI KUCIOTHI KOHTAaKTHBIM MeTOI0M U3 14 T komuenana FeSy, copepikarero
42,4% cepsl, moayueHo 18 T cepHOIl KUCIOTHI. BBIUNCIUTD MPOLIEHT BBIX0/1a OT TEOPETHUECKOTO.
n) Jns nonyuenust runpodocdara xkanbuus 66u10 B3sTO 49 KT H3POj4. cKONBKO MOTPE6OBATIOCH CYyXOTo
Ca(OH),, conepsxarero 2% npumeceit?
K) BbluMcianTh, CKOMBKO KyOMYECKHMX METPOB YIJIEKHCIOro Ta3a (H.y.) MOXKHO HOJY4YHuTh U3 1 T
M3BECTHsKA, coaeprkamero 92% CaCOs.
J1) B u30bITKE CONSIHOM KUCIIOTHI pacTBOPHIM MarHuii Maccoit 6 r u MHK Maccoi 6,5 r. Kakoii o6bem
BOJIOPO/a BBIJICTUTCS TIPH 3TOM (H.y.)?
M) Kakoit 006éM okcuaa cepsl (1V) (H. y.) Hamo B3ATh AJIS PEAKIMH OKUCICHUS KUCIOPOJIOM, YTOOBI
nosryuuts okcua cepsl (V1) maccoit 20r, ecnu BbIxoJ npoaykTa paseH 80%?
H) Kakas macca Bonb(ppamMa MOKeT ObITh MOJY4YEeHA NMPH BOCCTAHOBJIEHUU BOJOPOJIOM KOHIIEHTpaTa
pyasl Maccoit 145 1, comepxkamero okcupa Bodbdpama (VI) u HeBoccTaHaBiIMBarOImIMeECs MPUMECH,
MaccoBast 10Jis1 KOTOphIX paBHa 20%7?



0) Kakoii mMuHMManbHbEI 00BEM Bomopoaa (H. y.) moTpeOyeTcst Uisi BOCCTAHOBICHUS BOJIOPOIAOM
KOHIIEHTpaTa pyasl Maccoit 140 r, comeprxkarniero okcup Boiabdpama (V1) u HeBoccTaHABIHUBAIOIIHECS
MIPUMECH, MaccoBast JA0JIs1 KOTOPHIX paBHa 15%7?

n) [Ipu npomyckanuu cepoBoopona oobemMoM 2,8 11 (H. y.) uyepe3 u30bITOK pacTBOpa cyibdara Menu

(1) obpazoBaics ocanok Maccoit 11,4r. Onpenenure BHIXO MPOAYKTA PEAKIUH.

p) Okcun yraepona (1V), monydeHHBINH TPU CKUTAHUU YISl Maccor SOT, MpOMyCTHIIM Yepe3 PacTBOP

ruapokcuaa Oapus. Kakas macca ocanka oOpa3oBajiach, €ClM MaccoBasl JOJs yriepoia B Yriie

cocrasisieT 96%?

¢) Ilecox Maccoil 2 Kr CIUTaBUJIM C M30BITKOM THUAPOKCHJA KaJHsl, MaccoBas JOJII OKCUAA KPEMHUS

(IV) B mecke paBHa 90%. Omnpesenure Maccy 00pa30BaBIIErocs CUITUKAT Kalus.

T) 1800 r okcuna kpemuus (V) cruraBuim ¢ M30BITKOM THAPOKCHIA Kalusi, MOJIYYUB B PE3yNIbTaTe

peaKuuu CHIIMKAT Kaiausi Maccoi 3,82 kr. OnpeaenuTe BbIX0 MPOIYKTa PEAKIUH.

y) Kakue maccpl MeTayuiMuecKoro HaTpust ¥ Opoma MOTPeOYIOTCS Ui MOJIy4eHUs OpOMHUAA HATPUS

Maccoit 5,15 r?

¢) Beruncnuth Maccy a3zora, oopa3zoBaBierocs npu pazinoxenuu 1 xr uutputa ammonus (NHsNO; =

N, + 2H,0). Kakoii 006éM npu H.y. OyAeT 3aHUMATh ATOT a30T?

Tema 2 «OCHOBBI XMMHYECKOI TEPMOAUHAMUKH

3ananme Ne 1.

A. Hamumure TEpMOXMMHUYECKOE YpPaBHEHHME pEaklUu OOpa30BaHUSl KPUCTALIUYECKOTO XJIOpHJIA
aMMmoHust 1nipu B3aumoneucTBuu NHzgy 1 HClry), BBIYUCIUB SHTAJIBIUIO PEAKIMHM U3 JaHHBIX
npuiokeHus. CKOJbKO TEIJIOTHI BBIIEIUTCS, €CIM B peakiuu Obulo u3pacxomoBaHo 10 i
amMmMmuaka?

B. Ilpu cropanuu 1i anerunena CoHry (H. y.) ¢ 0Opa3oBaHHEM IapoB BOJbI M okcua yriaepoaa (IV)
BbiIensieTcs 56,056 k/x temnotel. PaccunTaiiTe Mo 3TUM JaHHBIM MOJIBHYIO SHTAJIBIIHIO TOPEHUS
aleTUJIeHa M 3alMIIATE TEPMOXMMHYECKOE YPAaBHEHHME pEaKIMU. BBIYHCINTE SHTaIBINIO
obpaszosanust CoHyr).

B. 3anumivre TepMOXMMHUECKOE YpaBHEHHUE 00pa30BaHUs THIPOKCUIA KaJIbIUs U3 TPOCTHIX BEIIECTB,
BBIYHCIIMB DHTAJBITUIO ATOTO MpOIecca U3 CIEAYIOIUX TEPMOXUMHUUECKUX YPaBHEHHI:

Caiy + 2H,00x) = Ca(OH) 3y + Hyqy  AH;p = —414,80 xJIx
2C£1(T) + 02(1“) = anO(T) AHQ = —1271,20 K[[)K
CaO(T) + HzO(;K) = Ca(OH);m AH3 = —65,06 K[[)I(

I'. Hanummre tepMmoxumuueckoe ypaBHeHHE peakuuu Mexny COqy U BOIOPOIOM, B pe3yibTare
KoTopoit obpasytorcss CHyqy u H>Oq) BbIUUCIUB €€ TeIloBOW 3(p(eKT Ha OCHOBE JAaHHBIX,
MPUBEJICHHBIX B MPUIOKEHUU. CKOJBKO TEIUIOTHI BBIJACIHUTCS B ITOW PEAKIUU MPHU TOJTYYSHUH
67,2 1 meTana?

. Ilpu mosyyeHMM SKBUBAJIEHTHOW Macchl ruzapokcuaa kanbius u3 CaOgy v HoOgk) BbIIENsAETCA
32,53 xJIx TemnoTsl. Haiimute oTcroga TerioBoid 3ddext momydeHus 1 Moab TUAPOKCHAA
KaJIbIIMs, 3allUIIUTe TEPMOXHMUUYECKOE YpaBHEHUE ATOW PEaKIMU U BBIYUCIUTE SHTAJBIHIO
o0pa3oBaHMs OKCHJIA KaJbITHS.

E. Hanummre TepmMoxumMudeckoe ypaBHeHHE oOpa3zoBaHus okcuzaa azora (IV) u3 mpocTsix BemiecTs,
BBIYHMCIIMB HTAJIBIIMIO ATOTO MPOLECCa U3 CAEAYIOIMNX TEPMOXUMHUUYECKUX YPaBHEHUM:

41VH3(1") + 302(1) = ZM(D + 6H20()1() AHl = —1530,28 KI[)K
21\’H3(f) + 2,502(1") = ZNO(D + 3H20()1() AHZ = —584,40 KI[)K
NO(r) + 0,502(1") = NOz(r) AH3 = —56,52 Kﬂ)K

7K. Hanuimre TepMOXMMUYECKOE YpaBHEHUE PEAKIIMU BOCCTAHOBJIEHUS TBepAoro okcuaa xenesa (I11)
METaJUTMYECKUM aJTIOMUHHEM, BBIUHUCIUB €€ TETUIOBOM A(QEKT MO JaHHBIM, MPUBEIACHHBIM B
npuiokeHnd. CKOJNBKO TEIUTIOTHI BBIACIUTCS MPHU TOW peakiuu, eciu Obuio momydeHo 335,1 r
xenesa?

3. Ilpu cropanuu ln ammuaka NHjgy (H.y.), B pe3ynbTaTe KOTOPOro o0pa3yroTcst ra3000pa3Hblil a30T
U KuJKas Boaa, Beinensercs 17,08 k/x tertotel. Hailaute oTcroa sHTaNbINIO ropeHus 1 Moiib
aMMHUaKa, 3alUIINTe TEPMOXMMHYECKOE YPaBHEHHUE ATOM pPEaKIMH U BBIYUCIHUTE SHTAJBIINIO
obpazoBanust NH .



M. Hanmumure TepMOXMMHUYECKOE YpaBHEHHE oOpa3oBaHMs okcuja a3zora (1) u3 mpocThIX BelecTs,

BBIYHCIIMB SHTAJIBIINIO ATOIO IPOLECCa U3 CAEAYIOIUX TEPMOXUMUYECKUX YPABHCHUM:
41V113(1") + 302(17 = ZM(D + 6H20()1() AH; = —1530,28 K/
41\H3(F) + 502(1) = 4N0(]) + 6H20(;1() AHZ =—1 168,80 KI[)K

K. Ilo naHHBIM NpPUIOXKEHUS BBIYUCIUTE TEIUIOBOM 3((eKkT M HanuimuTe TEepMOXUMUYECKOe
ypaBHeHue ropenust 1 mone 3taHa CoHgry, B pe3ynpTare KOTOPOro o0pas3yroTcsi mapbl BOIBI U
auokcun yrinepona. CKOIbKO TEIIOTHI BBIICINUTCS IPYU cropaHuu 1 M~ atana?

JI. Ilpu cropanun 11,5 r stmnosoro cnupra CoHsOH k), B pe3ynbraTe KOTOpPOro o0Opas3yroTcsi mapsl
Boibl U COyr), Bblaensercs 308,73 kJx TemnoTsl. Berumcnure oTcrofa TemioBoM s¢dexT
peakuuu ropeHuss | MoOJp CHOUPTA, 3alMILATE TEPMOXMMMUYECKOE YpPAaBHEHHWE M BBIUMCINTE
sHTaNIbINI0 00pa3oBanus CoHsOH ).

M. Hanummure TepMOXMMHUYECKOE ypaBHEHHE oOpa3oBaHusi okcuga yriaepoga (IV) um3 mpocThix
BELIECTB, BBIYMCIIUB DHTAIBIINIO ITOTO MIPOLECca U3 CIEAYIOMUX TEPMOXUMUYECKUX YPaBHEHUN:
F8304(T) + C(FPA(DHT) = CO(F) + 3Fe0m AH]_ = 207,04 KI[)K
2C0q) + Oz = 2C0y AH; = —566,02 x/Ix
6F80(7) + 02(1“) = 2F8304(7) AH3 = —635,08 KZ[)K

H. Ilo naHHBIM TPWIOKEHUS BBIUMCIUTE TEIJIOBOH APQPEKT W 3aMuIIuTe TEPMOXUMHUYECKOE
ypaBHEHME pEaKkIMHU TropeHus MeraHa ¢ oOpasoBanueM CO; u HOpg). CKOIBKO TEIIOTHI
BBIIETIUTCS NpU cropanuu 44,8 1 MeraHa

O. Ilpu cropanuu 1n cepoBomopona (H. y.) ¢ oOpa3oBaHueM SOyr).U XKUAKOW BOJIBI BbIIENAETCS
25,115 xJIx temnoTsl. Berancnaure orcioaa TemioBoit 3G dexT peakun ropenus 1 mons HpSiry n
3alUIINTE TEPMOXUMUYECKOE ypaBHeHHE. Borunciute suTansnuo oopazoBanust HoSr.

I1. Hanmmure TepMOXUMUYECKOEe ypaBHEHHE o0pa3oBaHus okcuna xenesa (II) u3 mpocThix BemiecTs,
BBIYHCIIMB SHTAJIBIINIO ATOrO IIPOLECCa U3 CAEAYIOIUX TEPMOXUMUYECKUX YPaBHEHUN:

FeO(T) + CO(F) = Fe(K) + COZ(F) AH; = 16,49 k]I
ZCO([) + 02(1") = ZCOZ([) AHZ = —566,02 KI[)K

P. Ionyuenue BogsiHoro raza (CO + H>) uner no ypasuenuto: Cp) + HyOpg) = CO + H,. CoctaBbTe
[0 JAaHHBIM IPUIIOKEHUS TEPMOXHMMHUYECKOE YpaBHEHHUE MOJIYy4YeHHs] BOJASHOro raza. CKOJBKO
pacxoiyeTcs Teruia py noiy4eHuu 1 M° BOJSIHOTO rasa pu 0°C u 760 MM pT.CT.?

C. Ilpu cropanun 1 r Oenzona CsHgpxy ¢ 0OpazoBaHMEM YIVIEKHUCIOTO raza M KHJIKOH BOABI
BbIAensieTcs TerioTsl 41,89 k/[k. PaccunTaiite mo 3TUM JaHHBIM MOJIBHYIO SHTAJIBIIMIO CTOPaHUS
OeH30jla M 3alUIINTE TEPMOXMMHMYECKOE YypaBHEHHE. BbluMcinuTe SHTaNbINIO 00pa3oBaHUs
6enszona CeHex).

T. PaccuuraiiTe mo JaHHBIM MPHJIOKEHHUS] MOJBbHYIO SHTAJIBIIMIO TOPEHUS MeTaHa ¢ 00pa3oBaHUEM
CO; n mapoB BoApl. Hammmumre TepMoxumuueckoe ypaBHEHHE peakuuu. CKOIBKO TEIUIOTHI
BBIJICJIUTCS TIPU COKUTAHUU | M° MeTaHa pu 17°C u 750 ym pm. cm.

Y. Ilpu cxuranun 100 1 stana CoHgy (H.y.) 10 COzqy 1 xuakoil Boasl BeLaenunoch 6963,7 kJIx.
TerioTel. PaccunTaiiTe 1Mo 3TUM JaHHBIM MOJIBHYIO SHTAJIBIIHIO TOPEHUS 3TaHa M 3alMILNTe
TEPMOXUMHUECKOE ypaBHEHHE PeaKLMU. BbruncnuTe sHTaIbIUI0 00pa3oBaHus ITaHa.

®. IIpu CKHUraHUM HEKOTOPOTO KOJMYECTBA CEpbl MOJU(DUKAIUN MOHOKIMHHOW S( yonoxs) C
obpazoBanueM SO Boaenuiock 73,88 k/lx Temna u nomyduiocs 5,60 1 SO, (u.y.). Haiinute
OTCI0JIa DHTAJBIUIO CropaHus | MoJIb cepbl MOHOKJIMHHOM M 3alMIIUTE TEPMOXUMHUYECKOE
ypaBHEHME peaklnu. Berunucianure sHTANbINI0 00Pa30BaAHUS S yonox,)-

3aganme Ne 2.
A. Berancnure u 00bsICHUTE M3MEHEHHUE SHTPOTTHH JIJIST PEAKIIUHU:
2CH4(1") = Csz(r) + 3H2(r).
b. a) Beruncnure u 00bsICHUTE U3MEHEHHE SHTPOTIUHU JIJIST PEAKIIUH:
Ciraont) + Oy = COyqy. 6) Ilouemy npoliecc HEMOIHOIO CropaHus yriiepoja IO ypaBHEHHIO:
2Crpaout) T O2r) = 2CO(r) cOnpoBOKIAETCA OONBIINM YBEIUYEHUEM SHTPOIHH.
B. Beruncnute u 00bACHUTE H3MEHEHHE SHTPOIUH MPU TIEPEX0/ie BOJII B Map u rpadura B anmas.



I'. Cnenaiite mporHo3 U3MEHEHUS SHTPOINU AJIS PEAKIMM MOJIyYE€HUS U3 IPOCTBIX BEIIECTB OKCHJIOB
aszota (II) m azora (IV). Paccunraiite AS B 3THX peakiusx Mo JaHHBIM NMpuiokeHus. OObsICHUTE,
MOYeMy PE3KO pa3iuyaroTCs y HUX BEIMYUHBI AS .

/. Peakuus ropenus meranosa nporekaer no ypasHenuro: CH30H ) + 172030y = COxry + 2H20 1.
Breruncnute u OOBSCHHTE W3MEHEHHE JHTpOomMH B 3ToM mporecce. OOBsicHUTE, Kak Oyaer
OTJIMYAThCA OT HAaWJCHHOW BEIMYMHA MU3MEHEHHS SHTPOIUU NpPU MOJYYEHUU MO ITON peakluu
HKHUJKOU BOJIBI?

E. PaccuntaB n3menenue suTponuu B peakun 2NOr) <> N2Oyry 1 yunuTtbiBas, 94to NOyr) OKpalleH,
a N2Oy ) OecuBereH, mpeAcKaxuTe, yCUIUTCS win ociabeer okpacka B cucteMe NO»—N204 ¢
POCTOM TeMIIepaTyphl.

K. I'openue anerunena: CoHyiry + 2,500y = 2CO,r) + H>O . Beruncinute 1 00bSCHUTE U3MEHEHHE
SHTpoOnMM B 3TOM mporecce. OueHure, kak OyAeT OTAUYATHCA U3MEHEHHE HSHTPONHUH IPU
MOJYYECHUH 110 ITOW PEAKLHUH KUIKON BOJBI.

3. Brluncnnte n3MeHeHHe SHTPONUH I peakluuu noiaydyenus kapouna kansuus: CaOx) + 3Crpaon)
= CaCyx) + CO¢. OOBsACHUTE U3MEHEHUE SHTPOIIMH B 3TOM IIPOLIECCE.

N. Bpluucnure M3MEHEHHE SHTPONHUM JJIs PEaKIMH TOopeHus OOopoBOJOpOJa, MpPOTEKAoLIEH IO
ypaBHenuto: BoHgry + 3051 = B20s3k) + 3H.Oq). OObsCHUTE U3MEHEHHE SHTPOIUHU B 3TOM
npouecce. OueHuTe, Kak OyAeT OTINYaThCsl BETUYMHA U3MEHEHUS YHTPOIUU MPH MOIYYEHUU TIO
ATOM PEAKIMU KUJIKOU BOJBI.

K. Brluncnute M3MeHEHHE SHTPOIMU B CTAHAAPTHBIX YCIOBMSIX JJISl PEAKIMH TOPEHHs BOAOPOA,
npoTeKaromei 1o ypasuenuto: Hyry + 720q) = HyOr). O0bAcHUTE N3MEHEHHE SHTPOIIUU B 5TOM
npouecce. Ouenure, Kak OyAeT OTIMYATHCS M3MEHEHHE SHTPOMHUU MPH MOJYYEHHH MO STOU
peaKUurH JKUIKON BOJBI.

JI. Bbruncnure m3MeHEHHE SHTPONMU B CTAaHAAPTHBIX ycioBusAx ans peakuuu: NHspy + HClg) =
NH,Clg). OOBsicHUTE U3MEHEHUE SHTPOIIUU B 3TOM IIPOLIECCE.

M. Karanutrueckoe OKHCIEHUE aMMHaKa BbIPa)KaeTCsl ypaBHEHUEM:

ANH;q) + 50310 = ANOry + 6H70 . Beruucinnre U 0OBSICHUTE M3MEHEHUE SHTPOIHUM B 3TOM
npouecce. OueHure, Kak OyJaeT OTIMYaThCs OT HalJIEHHOW BEIMYMHA U3MEHEHUS! SHTPOIHHU IIPU
MOJIYYE€HHUU TI0 STOW PEAKINH >KUIKON BOJIBI.

H. Peaxkuus ropeHus ammuaka Bblpaxaercs ypaBHeHueM: 4NHzq) + 3031 = 2Noay + 6HLO .
Boruncnute ¥ 00BSCHUTE H3MEHEHHE HHTPONMM B 3TOM mporecce. OuneHute, Kak Oyaer
OTJIMYaThCS OT HaMJIEHHON BeTMYMHA M3MEHEHUs SHTPONUHU MpH IMOJYYEHHH MO ITOH peakiuu
YKUJIKON BOJBI.

O. Beruucnute 1 00bACHUTE U3MEHEHHE SHTPONNU B Ipoliecce paznoxkeHust ammuaka 2NH3zar) = Nary
+ 3H. 2(I)-

II. Bbluuciaure W3MEHEHHE SHTPONUHU U peakuuu ropeHus ceposopopona: 2H>Siyy + 30q) =
2H0q). + 280;r). OObsicHUTE U3MEHEHHE DHTPONUM B 3TOM Ipouecce. OueHute, kak Oyner
OTJIMYaThCcA OT HaMJIEHHON BeIMYMHA M3MEHEHUs SHTPONUHU MPH IMOJYYEHHH MO 3TOH peakiuu
YKUJIKON BOJBI.

P. Bpruucnure M3MEHEHHME SHTPOIMM U peakuuu okucieHus xaoposogopona: 4HClr + Oy =
2Clyqy. + 2H0). OObscHUTE M3MEHEHUE SHTPONUM B 3TOM mporecce. OneHure, kak Oynaer
OTJIMYaThCcAd OT HaMJIEHHON BEeIMYMHA W3MEHEHUs SHTPONUHU MPH IMOJYYEHHH MO 3TOH peakiuu
YKUJIKON BOJBI.

C. Boruncnure 1 00bICHUTE U3MEHEHUE SHTPOMUH MPHU MOJTYYeHUU JUOoKcuaa azota: 2NO¢) + Oy =
2NO .

T. Paccuuraiite usmenenue sutponuu B cucreMe Curpaonr) + COzr) < 2CO(), OObacHUTE, Kyna
CMECTUTCSI PAaBHOBECHE C POCTOM TEMIIepaTyphl: a) B CTopoHy obpaszoBanusi CO; 6) B CTOpOHY
obpazoBanus CO;

Y. Peakuus ropenus stwieHa npotekaer no ypasHeHuro: CoHyp + 30:r) = 2COyry + 2H.O(p.
Bbruuciute u 0OBSICHUTE H3MEHEHHE SHTPONMMHM B 3TOM Imporuecce. OneHute, Kak Oyrer
OTJIMYAThCA OT HaWJEHHOM BEIMYMHA MU3MEHEHHs SHTPOIUU NpPU MOJYYEHUHU MO ITOM peakuuu
JKUIKOU BOJBI



®. Boruucnure u 00bsicHuTe AS B mpouecce paszinoxeHus nuzsectaka CaCOsx) = CaOx) + COxqr

3amanue Ne 3

A. TlpoaHanu3upyiTe SHTAIBIUAHBIA U SHTPONUUHBINA (akTopsl B peakiuu FeO + Cu = CuO + Fe.
Bo3MmoykHa u 3Ta peakuus npu H. y.? MOXHO I ogo0path TEMIEpaTypy, BBILIE MIN HIKE
KOTOPO#! peakius TepMOAMHAMUYECKU ObL1a Obl pa3pereHa?

B. Ilpu kakux Temmneparypax BO3MOXKHO CaMOIIPOU3BOJIbHOE NpoTekanue peakuuu 2COq) + 2H,q) =
CH4(F) + COZ(F)?

B. ITpu kakoii Temneparype MeHsaeTcs HanpasiieHue npouecca B cucteme: 4HCl ) + Oy = 2H0 1y +
2Clyry? Xn0op UK KUCIOPOJ ABIsETCs 00JIee CUIIbHBIM OKHCIUTENIEM IIPU H. y.?

I'. TTonb3ysick cTanmapTHEIME BenranHamu AG xumuuecknx Berects (MpuiIokenwe), Borancinte AG
peakumii: PbOyx) + Pbx) = 2PbOx) n SnOzx) + SNy = 2Sn0 ). Kakue creneHn OKUCIEHUS
OoJiee XapaKTEepHBI ISl CBUHIIA U 0J10Ba?

. Tlpn xakux TeMmeparypax BO3MOXKEH Ipolecc BocCTaHOBICHUs Fez0, 1o ypaBHeHUIO: FesOyx) +
COq)=3FeO0x) + CO;y? Bo3zMoxHa 11U 3Ta peakUys IPH CTaHIAPTHBIX YCIOBHUAX?

E. B 30-x romax XX Beka Npu MPOMBIILICHHOM OCBOSHUHU alleTHJICHA OBLIM YacThl CIy4au B3phIBa
ckatoro auerwieHa CoHq) M3-3a CaMOIIPOU3BOJIBHOTO paclaja €ro Ha COCTaBJIAIOILNE
aneMeHTbl: Capaonry U Hzr. 1loueMy Bo3MOXeEH Ipolecc pacmnaja aneruieHa? Moxer ju
B3pBIBATHCS NOA0OHBIM 00pa3oM 3TaH CoHggr,? BeiBOA OATBEpAUTE PACYETOM.

K. Ilpoananusupyiite SHTATBIUNAHBIA U YHTPONUIHBIN (PaKTOPHI B PEAKIUU MOTYYSHHUS] MYPaBHHHOTO
anpaeruna HyCO(ry no peakuuu: CO(ry + Hyry = HoCO(r) Bo3moxkna i 3ta peakuus npu H.y.?
[Ipu kakux TemmepaTypax peakius TepMOJAMHAMHYECKU pasperieHa? PealbHO M OCYIIECTBHUTH
3Ty PEAKIUIO IIPU ITUX YCIOBUIX?

3. PaccuntaB AG peakiuii, HaliguTe, Kakue U3 kapooHatos: BeCOs3, CaCO3; win BaCO3; — MOXHO
MOJIYYUTh T10 PEAKIMU B3aMMOJIEUCTBHUSI COOTBETCTBYIOMUX OKCUIOB ¢ CO, mpu H.y.? Kaxkas
peaxuus uaeT Haubosee SHEPruIHO?

. Ilpu xakux TemmnepaTypax BO3MOXKEH IpoOLEcC BOCCTaHOBIEHUS: FeOzx) + 3Hq) = 2Fer) +

3H>01y?

K. IIpu xakux Temrneparypax CTaHET BO3MOXKHBIM IpoTekanue peakuuu: WOz + 3Crpaont) = W) +
3COry?

JI. A3oTHOe ynoOpeHne — HUTpaT aMMOHHS MPU HEOCTOPOKHOM OOpaIleHUH (MU YMBIIUIEHHO)

MOXET caMonpou3BoibHO B3pbiBaThes M0 peakiuud NHuNOszx) = N2Ogry + 2H2O(r). Moxer nn
CaMOIPOU3BOJIbHO pasznaratbes xaopua ammoHus mo peakuun NHiClk) = NHizr) + HCly?
OTBeT AOKaXHTe, CONOCTaBUB JUIst 00eux peakuuii Benuuunel AG.

M. IIpu kakux Temmeparypax XJop MOXKET pas3jiarate Boay 1o ypasHeHuto: 2Ch iy + 2H,0¢r) = Oz).+
4HCly? Tlouemy NOBBIIIEHHE TEMIIEPATYPhI CIOCOOCTBYET 3TOMY Mpoieccy?

H. Boccranosnenne FezO4 Bomoponom mpotekaer no ypaBHeHHIO: FesOyx) + 4Hay) = 3Fex) +
4H,0 ). IIpu kakux TeMIeparypax BO3MOKHA 3Ta PeaKIus?

O. IIpu xakux Temneparypax Mporecc AUCCOIUALNYN XJIOPUCTOT0 aMMOHUS 1o ypaBHeHuto: NH1Cl)
= NH3q)+ HCl ) craner npeobnagaromuM? Vet a1 oH Ipy CTaHJapTHBIX YCIOBUAX?

II. TIpn kakux TeMmepaTypax BO3MOXEH IpOLECC MOMydeHUs TUTaHa 1o peakuuu: 7TiOyx) +
ZC(fPAq)”]) = Ti(]() + ZCO(D?

P. MoXHO 1M TOJXY4HTh IPH H. y. Kucnopox no peakuusam: 2Chaqy + 2H>0qy = O+ 4HCl) n
2F iy + 2H20r) = Oziry.+ 4HF )? Ha ocHOBaHUY TOJTydeHHBIX JaHHBIX pacnoioxure Fo, Clh u
O, B psifi IO OKUCISIONIEH CHOCOOHOCTH MPH H.Y.

C. Ilonb3ysich cranapTHeME BemmanHamu AG? xiMudecknx Bemects (MpriIokeHue), Berancinte AG
peakuuit: Fe O3y + Fex) = 3FeOx) n PbOyx) + Pbi) = 2PbO ). Kakne cTenieHn OKHCICHUS
OoJiee XapaKTepHBI JUIs XkKelle3a U CBUHIA?

T. IIpu xakux Temmeparypax BO3MOXXHO CaMONPOM3BOJIbHOE MpoTekanue nponecca 2NOr) + Oz =
ZNOZ(I")?

Y. Ilpu xakux TemmnepaTypax HauMHAeTCsl BoccTaHOBJIeHME kene3a Fe Oz + 3Crpaont) = 2Fex) +
3C0?



@. IIpu kakux TemIepaTypax HauMHaeTcsa BoccTaHoBieHUe xkene3a FezOyxy + 4Crpaonr) = 3Fex) +
4C0?

Tema 3 «XuMHuYecKkass KHHETHKA, KaTaJau3»
Tema 4 «Xumuueckoe u ¢pazoBoe paBHOBeCH»
AN3

Bapuanm 1.(A) 1. B peakiiun A + B — AB npu  Ca = 0,05 monw/n u Cg = 0,01 moaw/n, nipu 310i
TeMmmepaType cKopocts V =5+ 1077 monw/(1°cex). HaiiTn KOHCTAHTY CKOPOCTH K.

2. JlBe peakuuu UAyT mpu 25 °C ¢ ommHaxoBoii CKOpOCTBIO. Y IIEpBOM peakluu TeMIlepaTypHBII
koddurment y = 2,0, y Bropoii 2,5. Kak 0OTHOCSTCS CKOPOCTH 3TUX peakiuii mpu 95 0C?

3. Kak usmenurcs ckopocts peakuuu 2NOry + Oy — 2NOx(r, €clii yBeIUYUTb JABJIECHHE B CUCTEME
B 3 paza?

4. N3menenneM kakux QakropoB (P, C, T) MOXKHO CMECTUTh XUMHUYECKOE paBHOBecHe cucTeMbl (1)

BIIPABO, a CUCTEMBI (2) — BIIEBO:

(1) 2N02(r) > N204(r)’ AH = -57KI[)K )

(2) Mn (1) + CO(ry = Mnam) + COxry?

5. B romorennoii cucreme A + 2B <> C paBHOBECHbIE KOHIIEHTpALMU pearupyromux ra3zon: [A] =

0,06 monp/n; [B] = 0,12 monw/n; [ C] = 0,216 Mounb/n. Belunciante KOHCTAaHTY PaBHOBECHS CHCTEMBI U

HCXO/JHbIE KOHIIEHTpaluu BelecTs A u B.

Bapuanm 2.(b) 1. B peakunu A + B — AB nipu C, = 0,025 mosnwv/n u Cg = 0,02 moaw/n, ckOpocTh pu
3TOi Temneparype V =5- 107° monv/(n-cex). HaliTi KOHCTaHTY CKOpocTH K.

2. TIpu 150 °C peaxrmst uner 16 mun. TIpuHnMas TeMIiepaTypHbIi KOOQOUIHEHT peakuu § = 2,5,
paccumuTaTh, 4Uepe3 Kakoe BpeMs 3aKOHUMTCS 3Ta peakuus npu 200 oC.

3. Kak u3menutcs ckopocts peakiuu: 2Ary+Brg+ D) — 2E npu noBsiieHnu 1aBlIeHUS B CUCTEME B
3 pa3a npu MOCTOSHHOM Temmeparype?

4. Nsmenenuem kakux ¢axtopo (P, C, T) MOXKHO CMECTUTh XUMHUYECKOE paBHOBecHE cuUcTeMBI (1)

BIIPABO, a CUCTEMBI (2) — BIIEBO:

(1) FEO(TB) + CO( r < FE( m) T COZ( ) AH= -13,2 x]Ix;

(2) COy) + Cmm) > 2CO(?

5. B romorenHoii razoBoii cucreme A + B «+» C + D paBHOBecue yCTaHOBHIIOCH MPU KOHIIEHTPAITUIX:
[B] = 0,05 monp/n u [C] = 0,02 monw/n. KoHcTanta paBHOBecus cuctembl paBHa 0,04. Beruucnure
HCXOJHbIE KOHIIEHTpaluy BemecTB A u B.

Bapuanm 3.(B) 1. B cucteme oobemom 2 11 coaepxurcs 0,1 monw BemectBa A u 0,3 mons Bemectsa B
HaliTn 3HaueHne KOHCTaHThbI CKOPOCTH peakunu A + B — AB, ecnu nipu 3a1aHHO# TemnepaType u
TIPUBEICHHBIX KOHIEHTPAIHAX BEmecTs A n B ckopocTs peakumn pasHa 5-107° ymons/(1-cex).

2. YUeMy paBeH TeMmmepaTypHbI KO3(pHULIUEHT 7y, eciu NpH yBeIHuueHUH Temreparypsl Ha 30 °c
CKOpPOCTh peakliuu Bo3pacTtaer B 15,6 paza?

3. Kak u3menurcs ckopocts peakiuu 2NOry + Oxy — 2NOyr), eciii IpH OCTOSTHHON TeMIeparype
YMEHBIINUTh 00BEM cHucTeMBI B 3 paza?

4. NsmenenneM kakux (axtopoB (P, C, T) MOXKHO CMECTHUTh XUMUYECKOE paBHOBecue cucteMsl (1)
BIIPABO, a CUCTEMHBI (2) — BIIEBO:

(1) C(TB) + Hzo(n) > CO(I—) + Hz(r), AH=130 x/x;

(2) Ha) + doer) < 2HI)?

5. PaBnosecue romorennoit cucremsl 4HCI ) + O < 2 HyO (1) + 2Cl; () ycraHoBuiocs npu
CIIEAYIOIIMX KOHIIEHTpamusx pearupyromux Bemiect: [HoO] = 0,14 mons/m; [Cly] = 0,14 mosns/m;
[HC1] = 0,20 monb/11; [O2] = 0,32 Moab/n. BerarcnuTe HCXoIHbIE KOHIIEHTPALUH XJIOPOBOAOPOIA U
KHCIIOpO/Ia.



Bapuanm 4.(T') 1. B cucreme o6pemoM 5 11 conepxurcs 0,2 monw BemectBa A u 0,5 mons Bemectsa B
HaiiTn 3HaueHne KOHCTaHThI CKOPOCTH peakiuu A + B — AB, eciiv ipu 3aJJaHHON TEMIIEpaType U
MPUBEICHHBIX KOHIICHTpAUAX BeuecTB A u B ckopocTs peakuiuu paBHa 4 10~ MOTb/(T1°CexK).

2. Yemy paBeH TemmepaTypHbIi Ko3(pGHUIIMEHT Y, €ClNM NMPU NMOHMKCHHH Temmeparypbl Ha 30 o°c
CKOPOCTb peakinu najaaer B 15,6 paza?

3. Kak uzmenures ckopocts peakuuu 2NO ) + Ozq) — 2NOyry, eciu Ipy MOCTOSTHHON TemIiepatype
YMEHBIIUTH 00BbEM CHCTEMBI B 2 paza’?

4, Nzmenennem kakux ¢aktopoB (P, C, T) MOXHO CMECTUTh XMMHYECKOE paBHOBecHe cucTteMsl (1)

BIpaBo, a cucteMsl (2) — BieBo: (1) 2CO ) + Oy y > 2COy), AH=-569 xJIxk; (2) Ha(ry + Sip) <

H2S)?

5. Beruucnure KoHCTaHTy paBHOBecus aisi romorenHoi cucrembel CO(T) + HoO (r)«>COy(1) +H2 (1)
€CJIM paBHOBECHbIC KOHIEHTpauuu pearupyromux BemiectB: [COJ= 0,004 moins/i; [H20]=0,064
moJiw/1t; [CO2] = 0,016 momw/i; [Hz] = 0,016 Momb/n. PaccunTaiite HCXOAHBIC KOHIIEHTPAIIUH BOIBI
u CO?

Bapuanm 5.(/]) 1. Jlana peakuusi: A + 2B — AB,. Havanbnasie koHnentpanuu: [A]o = 0,03 mons/x,
[Blo = 0,05 mosnv/n. HaliTn HavaibHYIO CKOpoCTI) peakuu, €cli KOHCTaHTa CKOPOCTH TIpU
3a/IaHHOW TeMIlepaType U yciioBusx paBHa 0,4 /(MOJZb)Z'CeK.

2. Ilpn 150°C HEKOTOpas peakius 3akaHumBaercs 3a 16 muH. [Ipu TemmeparypabiM Kod(hdUIIIEHTE
CKOPOCTH PEaKIMH paBHBIM 2,5, pacCUMTaTh, Yepe3 KaKoe BpeMs 3aKOHUUTCS 3Ta peaklus, €cClid
npoBouTh ee mpu 80°C.

3. Kak usmenutcs ckopocts peakuuu 280;q) + Oz = 2503, ecii 00beM  3aMKHYTOH CHCTEMbI IPU
Tkonct yMeHbIIUTH B 3 paza?

4. N3menennem kakux (axtopoB (P, C, T) MOXKHO CMECTUTh XUMUYECKOE paBHOBecue cucteMsl (1)

BIIpaBO, a CUCTCMbI (2) — BJICBO: (1) Ng(r) + 3H2(r) > 2NH3(F), AH=-92 KI[)K; (2) 3Fe(TB) + 4H20(n )

Fe304em )+ 4Ho)?

5. Koncranrta paBHoBecusi romorennoit cucrembl CO(t) + HoO(r) «» CO; + Hz () npu HEexkoTOpOit
TeMrieparype paBHa 1. Berumciante paBHOBECHBIE KOHLIEHTPALIMHU BCEX PEArdpyrolluxX BeIIECTB,
ecim ucxonasie kKoHnerTpanuu: Cco = 0,10 monb/i1; C o= 0,40 Moutb/m.

Bapuanm 6.(E) 1. Peaxuus mexnay BemectBamu A u B Bolpakaercss ypaBHeHueMm A + 2B — AB..
Havaneubie koHueHntpamuu coctaBisitor: [Alo = 0,03 monv/n, [Blo = 0,05 monv/n. Koncranta
CKOpPOCTH TIPH 3aJlaHHOW Temmeparype U yciaoBusx pasHa 0,4 1*/monv’-cex. Haiitn CKOPOCTH
peakuuu depe3 HEKOTOpOE BPEMEHs, KOrJa KOHLEHTpauus BemectBa A ymenbmutcs Ha 0,01
MOTIL/.

2. Kak M3MEHHUTCS CKOPOCTh XMMHUYECKOM peakluu MpH yBEIHMUEHUH Temreparypsl Ha 40 °C, ecnmn
TeMIepaTypHbIid KodpdumueHT y = 27

3. Kak nzmenurcs ckopocts peakuuu 2CO ) + Oz) — 2CO0;r), eciu IpU  IOCTOSIHHON TeMIeparype
JaBJIEHUE TIOBBICUTH B JIBa paza?

4. N3menenueM kakux ¢axropon (P, C, T) MOXKHO cMECTUTh XUMHUYECKOE paBHOBecHe cucTeMsbl (1)

BIIpaBO, a CUCTEMBI (2) — BJICBO. (1) PC|5(F) > PC|3(F) + Clz(r ) AH:92,59 KI[)K; (2) 4H2(r)+ Fe304(m)

> 3Fe( )t 4H20(H )?

5. Koncranra paBHOBecusi romoreHHoi cuctembl N, + 3H; < 2NH3 npu Hekoropoit Temrieparype
paBHa 0,1. PaBHOBECHBIE KOHIIEHTpAllMM BOJOPO/Aa U aMMHaKa cOOTBETCTBEHHO paBHbl 0,2 u 0,08
MoJIb/ 1. BeruncinuTe paBHOBECHYIO M HCXOJIHYIO KOHIIEHTPAIHUIO a30Ta.

Bapuanm 7.(?K) 1. B cucteme o6bemomM 3 11 BemiectBa A u B pearupyrot no ypaBHeHuo: A + 2B —
AB;. BemectBa A conepxutcs B cucreme 0,03 moas, Bemectsa B 0,06 mors. Koncranra ckopoctu
TIpH 3aJaHHON TeMrepatype u yciaoBusx paBHa 0,4 1%/(moaw)*cex. HailTn HagalbHYIO CKOPOCTH
peaxkuuu.

2. Kak nu3MeHHTCS CKOPOCTh PEaKIMy MPH YMEHBIICHHH TeMIiepaTypsl Ha 20 °C, ecim TEeMIIepaTypHbIN
K03 uuueHT ckopoctu y = 37



3. Kak n3menurcs ckopocts peakuuut Hyry + Clyqy — 2HCl ), eciiu gaBnenHue ¢ase npu MoCTOSHHON
TeMIlepaType MOBBICUTH B JBa paza?

4. N3menenneM kakux QakropoB (P, C, T) MOXKHO CMECTUTh XUMHUYECKOE paBHOBecHe cucTeMsl (1)

BIpaBo, a cucreMsl (2) — BieBo: (1) COClyyy «COqy + Clyry, AH=113 xJIx; (2) Fe304( 1) + 4CO¢)

> 3Fe(TB) + 4C02(r)?

5. IIpu HekoTopoii Temiiepatype paBHoBecue romoreHHol cucteMbl 2NO + Oy «» 2NO; ycTaHOBHIIOCH
IIpH CIIEAYIOMUX KOHIeHTpausax pearupyrommx Bemiects: [NO] =0,2 mons/im; [O2] = 0,1Momnb/i;
[NO;] = 0,1moub/71. Beauciute KOHCTaHTY paBHOBeCHS U ucxoaublie KoHmeHTpauun NO u Oy.

Bapuanm 8.(3) 1. Peakuusa mexnay BemectBamu A u B Bepakaercs ypaBHeHueM A + 2B — AB,.
O6bvem cuctemsl 3 1. BemectBa A coxepxutcs B cucreme 0,06 mons, Bemectsa B 0,09 more.
Koncranra ckopoctu mpu 3amaHHoi TtemnepaTtype paBHa 0,5 ﬂz/(MOﬂb)z'Cek. Haiitn HauvaneHyro
CKOpPOCTh PEaKIIUH.

2. Kak M3MEHHTCS CKOPOCTh XMMUYECKOH PEaKIMd IPH TOBBILEHUH Temmeparypsl Ha 40 °C, ecim
TemreparypHsiii ko3 duuuent y = 3,27

3. Kak usmenurcs ckopocts peakuuu NHspry + HCl gy — NH,Cl, ecnu ipy IOCTOSTHHOM TeMIiepatype
JaBJICHUE TIOBBICUTH B JIBa pa3a?

4. N3menennem kakux QaxtopoB (P, C, T) MOXKHO CMECTUTh XMUMUYECKOE paBHOBecue cucteMsl (1)

BIIpaBO, & CUCTCMbI (2) — BJICBO. (1) 2H2(r) + Og(r) <~ 2H20(n) ) AH= -572 KI[)K; (2) COz(r) + Fe(TB )y <>

FEO(TB) + CO(r )?

5. B romorennoit cucreme 2NO + Cl, <> 2NOCI ucxoaHble KOHIIGHTPAMU OKCHIA a30Ta U XJopa
cocTaBisAoT cooTBeTcTBeHHO 0,5 u 0,2 Moib/n. Beluucnure KOHCTaHTY PaBHOBECHS, €CIH K
MOMEHTY HacTyIUIeHHs paBHOBecHs popearuposaiio 20% NO.

Bapuanm 9(H). 1. B cucreme o0béMoMm 3 11 mporekaer peakuus: A + 2B — AB;. Bemecta A
cogepxurcs B cucreme 0,03 monw, BemectBa B 0,06 mons. HailTu KOHCTaHTY CKOpOCTH peakLuu
IIpU 3a[aHHOM TEMIIEpaType W YCIOBHSX, €C/IM HAYANbHAS CKOPOCTh PEaKIiH cocTasisier 4-107
Mo/ (n-cex).

2. Tlpu mossimennn Temmeparypsl Ha 50°  ckopocTh peakimu Bospocia B 1200 pas. Beramcmnts
TeMIepaTypHbI KOAPPHUIHMEHT CKOPOCTH.

3. Bo ckonbKO pa3 Ha/lo yBEIMYHUTH AAaBIEHUE, YTOOBI CKOPOCTh 00pazoBanus /NO; no peakumu 2NO
+ O2a) — 2NO,, Bo3pocna B 1000 pa3z?

4. N3smenenuem kakux Qaxtopos (P, C, T) MOXKHO CMECTUTh XUMHUYECKOE paBHOBecHE cucTeMBI (1)
BIIPaBo, a cucteMs! (2) — BaeBo: (1) PClsyp )+ HoOw ) @POCl34c )+ 2HCI 1y, AH= -111 x/Ix; (2)
Hg(r) +Br2(r) —2H Br(r)?

5. B romorenHoii cucteme CO + Cl, «» COCI, paBHOBeCHbBIE KOHIICHTPAIIMH PEATHPYIOIINX BEIIECTB:
[CO] = 0,2 mons/m; [Cly] = 0,3momb/1; [COCI;] = 1,2M0mb/11. BeluncanTe KOHCTAHTY PABHOBECHS
CHCTEMbI U UCXOJJHbIE KOHIIEHTPAIUU XJIOpa U OKCHJA a30Ta.

Bapuaum 10(K). 1. Peakuus mexnay BemectBamMu A U B Bwlpaxaercs ypaBHeHuem A + 2B — C.
Havansubie koHIIeHTparmu coctapistoT [A]g = 0,03 moas/n, [B]o = 0,05 monw/n. Haiitn koHCTAHTY
CKOPOCTH PEaKI[uy TIPH 3aJaHHON TeMIepaType, ecIi HadaabHas CKopocTs peakimn Vo = 3-107°
Monv/(-cex)

2. Kak u3MeHUTCS CKOPOCTh peakiliy IPU YMEHbBIIIEHUU TeMrepaTypsl Ha 20 °C, ecim TeMIlepaTypHBIi
K03 dULIMEHT peakluu paBeH 2,27

3. Kak usmenurcs ckopocts peakunuu 2NO) + Clyry — 2NOCI, eciin ipu OCTOSHHOM TeMneparype
00BEM CHCTEMBI TIOBBICUTH B JIBa pasa ?

4. N3menennem kakux Qaxtopos (P, C, T) MOXKHO CMECTUTh XUMUYECKOE paBHOBecHE cHuCTEeMBI (1)

BIIpaBO, a CUCTEMBI (2) — BJIEBO.: (1) |:)C|3(>K )+ Clz(r) <~ PCls(TB ), AH=-127 K,Z[)K; (2) 3Fe(TB )+ 4C02(r)

> 4CO(1—) + FE3O4(TB)?



5. Ilpu cocrostanu paBHOBecus B cucreme Ny + 3H; «+» 2NH; xoHIIeHTpanuu yq4acTBYIONINX BEIIECTB
paBHubl: [N2] = 3 Monw/1; [Ha] = 9mone/it; [NH3] = 4 mons/n. OnpenenuTs HCXOIHBIE KOHIIEHTPAITUN
BOJIOpOJa U a30Ta.

Bapuanm 11. (JI)1. Peakuus mexnay BeuiectBamMu A u B Bwipakaercs ypaBHeHuem A + 2B — C.
Hauanpabie konnentpamuu: [A]o =0,04 moawv/n, [Blo = 0,05 moawv/n. KoHcTaHTa CKOPOCTH peaKIuu
Ipu 3aJlaHHOM Temriiepatype paBHa 0,4 JZZ/(MOJZb)Z‘Cel(. Haiitu ckopocTh peakuuu 1Mo HUCTEYECHUU
HEKOTOPOT0 BPEMEHH, KOTia KOHILIEHTpauus BemecTBa A ymenosiutces Ha 0,01 mons/n.

2. Tlpu 150°C peakuums 3akanumsaercs B 16 mun. Temneparypublii kosddurment y = 2,2. Kak ckopo
3aKOHUYUTCS 3Ta peaKlus Ipu 80°C?

3. Kak u3menurcs ckopocts peakunu 2NO ) + Clyry — 2NOCI, eciu ipu MOCTOSHHOM TeMneparype
00BEM cUCTEMbI YMEHBIINUTD B J1Ba pa3za?

4. N3menenneM kakux QakropoB (P, C, T) MOXKHO CMECTUTh XUMHUECKOE paBHOBecHE cUCTEMBI (1)

BIPaBo, a cucteMsl (2) — BieBo: (1) 2SO0y ) Oy )y «<»2S03¢ ), AH= 123x/Ix; (2) MN@ys ) +COyr

«—M nO(TB) +CO( r)?

5. Koncranra paBHoBecus peakiuu FeO + CO « Fe + CO; npu HekoTopo#t Temneparype pasHa 0,5.
Haiitu paBHoBecHble koHIeHTpauuu CO u COz, eciiy HavajdbHble KOHLUEHTPALUU 3TUX BEILECTB
coctaBasin: Ceo = 0,05M0mb/11; Ccor = 0,01 Monn/m1.

Bapuanm 12 (M). 1. Peakuus A + 2B — C npoTekaeT npu MOCTOSHHOM Temmepatype. Hauanbnbie
koHnentpanuu: [Alo =0,03 monv/n, [Blo = 0,05 morv/n. CkopocTh peaknuu IO HCTCUCHHH
HEKOTOpPOro BPEMEHH, KOTJa KOHIeHTpalus BetlectBa A ymensiminack Ha 0,01 moaw/1., coctaBuna
7,2-10~° ymonv/(n-cex). HaliTi KOHCTAHTY CKOPOCTH PEaKIIMH [PH JAHHOM TeMIIepaType.

2. Ilpu 50°C peakius 3akaHuuBaeTcs B 24. 15 muH. Temneparypusbiii koaddunuent y = 3,0. Kak
CKOpO 3aKOHYMUTCA 3Ta peaKkuus Npu 100°C.

3. Kak usmenurcs ckopocts peakuuu 2NOry + Oy — 2NO;, ecii 00bEM CUCTEMBI IIPU IIOCTOSIHHON
TEMIIEpaType YMEHbIIUTH B 3 pa3a?

4. N3menennem kakux QaxtopoB (P, C, T) MOXKHO CMECTUTh XUMUYECKOE paBHOBECHE cucTeMbl (1)

BIIpaBO, a CUCTCMBI (2) — BJICBO: (1) 4HC|(F) + Oz(r) <—>2H20(n )‘|'2C|2(F ) AH=-114 KI[)K; (2) Nz(r) +

Oz(r) > 2NO(F)?

5. PaBHoBecue B cucreme Hp + Jp <> 2HJ ycraHoBmiioch npu ciaeayromux KoHmeHTparusax: [Hy] =
0,025monw/71;  [J2] = 0,005 mons/m; [HI] = 0,09Mons/n. OnpenenuTs UCXOAHBIE KOHIEHTPALIUU
10/1a U BOJIOpOa.

Bapuanm 13.(H) 1. Peaxius A + B — AB mpotekaer npu mnoctosiHHON Temnepatype. Ca = 0,04
monv/n m Cg = 0,02 monv/n, ckopocth peaknuu V = 2‘10_5M0ﬂb/(]l'ceK). Haiitu xoHcTaHTy
ckopoctu K. ipu 1aHHOM Temmeparype.

2. Y aByx peakuuii npu 25 °C Vi = V2. TemneparypHslit koapdunuent i = 2,0, a y2 = 2,5. Haiitu
otnomenue V, /V; npu 85 oC.

3. Kak uzmenurcs ckopocts peakuuu 2NOry + Ozq) — 2NOzry, eciy Ipy MOCTOSTHHON TemIiepatype
YBEJIMUYUTH JaBJIEHUE B clcTeMe B 4 pa3a?

4. N3menenueM kakux ¢axropoB (P, C, T) MOXKHO cMECTUTh XUMHUYECKOE paBHOBecHe cucTeMsbl (1)

BrpaBo, a cucteMsl (2) — BiaeBo: (1) CaCOsnp ) «>CaOy ) + COy ), AH=176x]1x; (2) FESO4up

)+C02(r) — FeC03(Kp) + 503(1- )?

5. Ilpu Hekotopolt Temmeparype paBHoBecue B cucteme 2NO, <> 2NO + O, ycraHOBWIOCH TIpH
cnenyromux konneHtpamusx: [NO;] = 0,006monw/m; [ NO] = 0,024mons/n. HaliTi KOHCTaHTY
PaBHOBECHSI PEAKIMH 1 UICXOTHYIO KOHIICHTPAIIMIO TUOKCH/IA a30Ta.

Bapuanm 14.(0) 1. Peakuus A + 2B — AB; nmpotekaer npu noctosiHHON Temmieparype. Ca = 0,02
motb/ 1 Cg = 0,01 momns/n, ckopocTs V = 5-107" monw/(n-cex). Haitti korcTanTy ckopoctu K. mpu
ATOM TeMIeparype.



2. TIpu 50 °C  peakrust 3akanunBaercs 3a 26 mus. IIpn TemMmepaTypHOM Kod((HIMEHTe CKOPOCTH Y =
2 KaK CKOpPO 3aKOHYHUTCS 3Ta peakiusi, €CJIM NPOBOIUTH €€ Tipu 120 0C?

3. Kax usmenurcs ckopocts peakiuu: 2Ary+Breyt Dy = 2E npu Tkoucr Ipu ymeHblIeHNH 00BbeMa
3aMKHYTOM CUCTEMBI B 4 paza?

4. N3menenneM kakux QakropoB (P, C, T) MOXKHO CMECTUTh XUMHUYECKOE paBHOBecHe cuCTeMBI (1)

BIPaBo, a cucteMsl (2) — BieBo: (1) NayOy ) +H2O )y <> 2NaOH ), AH= - 854k 1x; (2) Al2O3¢rs ) +

3H2(r) > 2A|(TB) + 3H20(n )?

5. Tlocne cmemmuBanus ra3oB A u B B cucreme A + B «» C + J| yctaHaBnuBaeTcs paBHOBECHE IPH
cienyromux KoHneHrpamusax: [B] = 0,05mone/m; [C] = 0,02monw/n. KoHcTanTa paBHOBecCHS
peakuuu paBHa 0,04. HaiiTu ucxoaHbIe KOHIIEHTpAUK BeuecTB A u B.

Bapuanm 15.(I1) 1. B cucreme oobemom 20 1 conepxkutrcs 0,1 mons BemectBa A u 0,3 mors B.
Peakuust A + B — AB nporekaer npu noctositHHON TeMieparype. HaliTu KOHCTaHTy CKOpOCTH pu
ATOM TeMIepaType, €Ciu CKOPOCTh PEeaKIUK paBHa J-/ 0 Monv/(n-cex).

2. Tlpu yBemmuenun Temmepatypsl ¢ 20 10 60 °C ckopocts peaxumu Bospocia B 81 pas. Haiitn
TEeMIIepPaTypHbI KO3(PPUIIHEHT CKOPOCTH Y.

3. Kak n3menurcs ckopocts peakunu 2NO) + Oy — 2NO; ), eciii pu MOCTOSHHOM TeMneparype
YMEHBIIUTH 00BEM cUCTEMBI B 3,5 paza?

4. NsmenenueM kakux Qaxtopo (P, C, T) MOXKHO CMECTUTh XUMHUYECKOE paBHOBecHE cuUcTeMbI (1)
BIpaBo, a cucteMsl (2) — B1eBO: (1) Ciy ) + H2O( ) <> CO(y + Hor ), AH=130 x[Ix; (2) 3F€203(1s )
+Hor) <> Fe304us) + H2Ow)?

5. Haiitu xoHcranty paBHoBecus peakuuu NyOs <> 2NO,, ecnu HavanbHas koHueHTpauus NyOg
cocraisuta 0,08 Mob/J1, @ K MOMEHTY HACTYIUICHUST paBHOBecus npoauccoruupoaio 50% N,Oy.

Bapuanm 16.(P) 1. B cucreme oobemom 10 11 ects 0,2 mons BemectBa A u 0,5 mons B. Peakius 2A +
B — A;B mporekaer npu NOCTOSHHOW Temmeparype. HaliTu KOHCTaHTY CKOpOCTH IpHU 3TOH
TeMIIepaType, €CIIi CKOPOCTh peaKiuu paBHa 410~° yons/(1-cex).

2. Yemy paBeH TemIepaTypHblid KO3 GUIIMEHT CKOPOCTH Y, €CIIH MPHU MOHWKEHUU Temreparypsl Ha 40
°c CKOPOCTb peaKkInu najaaet B 16 pas?

3. Kak n3menurcs ckopocts peakunu 2NO) + Clyry — 2NOCI, eciu ipu OCTOSHHOM TeMneparype
YMEHBIINUTh 00BEM CUCTEMBI B 3 paza?

4. N3menennem kakux QaxtopoB (P, C, T) MOXKHO CMECTUTh XUMHUYECKOE paBHOBecHE cucTeMbl (1)

BIIpaBO, a CUCTEMBI (2) — BJIEBO: (1) 2H2(r) + Oz(r) > 2H20(H) y AH=-572 KI[)K; (2) Nz(r) + 02( r) <

2NO?

5. B 3amkHyTOM cocyne mpotekaeT peakuus AB() <> Aq) + B(y. KoHcranTta paBHOBecHs peakuun
paBHa 0,04, a paBHOBecHass KoHIleHTpauus BemectBa B cocraBmser 0,02 monws/n. Haittu
HavyaJlbHYIO0 KOHIIeHTpaluio BemectBa AB. Ckonbko nponeHToB BenectBa AB pasnoxxunocs?

Bapuaum 17.(C) 1. Peakuus: A + 2B — AB). uger npu nocrosHHoi Temmneparype. HauanbHble
kouneHTpanuu: [AJo = 0,03 monwv/n, [B]p = 0,05 monv/n. Haittn Ha9ambHYI0 CKOPOCTH PEaKIIHH,
ecITH KOHCTAaHTa CKOPOCTH TPH JaHHoi Temmepatype 0,4 1°/monv? cex.

2. IIpu 50 °c peakuus 3akaHunBaetcs 3a 14 30 muH. Kak ckopo ona 3akoHuuTcs npu 80 °C IpH y =
2,57

3. Kak usmenurcst ckopoctb peakiuu 2SOyt + Oxry = 2SO3, ecinu npu MOCTOSHHON TeMIeparype
00BbEM CHCTEMBI YBEIMYHUTH B TPU paza’?

4. Nsmenenunem kakux Qaxtopo (P, C, T) MOXKHO CMECTUTh XUMUYECKOE paBHOBecue cucteMsl (1)

BIpaBo, a cuctemsl (2) — B1eBo: (1) Nogy + 3Hyry < 2NH;3¢ ), AH=-92 xJIx; (2) Fe3O4(m) +4CO)

— 3Fe(TB) + 4-(:02(r )?

5. Ilpu HekoTopoii TemmepaType paBHOBECHbIe KOHIEHTpamuu B cucreme 2SO + Oy < 2S03
coctaBisui cooTBeTCTBEHHO [SO2]=004momn/a, [O2]=0,06momas/1, [SO3]=0,02Mo05b/1. BEIYHCINTE
KOHCTaHTY paBHOBECHS U MCXOJHbIE KOHIIEHTpauu okcuaa cepsl (1V) u kucinoposa.

Bapuanm 18.(T) 1. Peakuus Mexnay BeniectBaMu A 1 B MpoXoauT Npy MOCTOSTHHOM TeMITepaType Mo
ypaBHeHuto A + 2B — AB,. Hauansabie koHIIeHTpanuu coctaBisitor: [Alo = 0,03 monwv/n, [Blo =



0,05 moaw/1. KoHcTanTa CKOPOCTH PEaKIMH NpH NaHHOM Temmeparype pasHa 0,4 1°/mons’-cex.
Haiitu ckopocTh peakiiuu 1o MCTeYeHWH HEKOTOPOro BPEMEHHM, KOrJa KOHIIEHTpaIus BemecTBa A
ymensbiures Ha 0,02 monwv/n

2. Kak m3MEHHUTCS CKOPOCTh XMMHYECKOW pEakIMH MPU yBEIMYEHUU TemIiiepaTypbl Ha 40 °C, ecnu
TeMIIepaTypHbIA KO3(PPHUIIUEHT CKOPOCTH PeaKLnu paBeH 37?

3. Kak msmenutcsa ckopocts peakuun 2COr) + Oy — 2COyr), ecnu aaBiaeHue B ra3oBoil dase
IIOBBICUTH B TpU pa3a’?

4, Nzmenennem kakux ¢aktopos (P, C, T) MOXHO CMECTUTh XMMHYECKOE paBHOBecHe cucTteMsl (1)

BIIpaBO, a CUCTCMBbI (2) — BJICBO: (1) COCIZ(F) HCO(F) + Clz(F )1 AH=113 KI[)K (2) Hz( r) + S(Kp) Ad

HzS(r).

5. Peakuus mporekaer mo ypaBHeHMIO 2A <> B. McxonHas KoHLEHTpauus BemiecTBa A paBHa
0,2Monb/n, KOHCTaHTa paBHOBecuss paBHa (,5. BeruumciauTe paBHOBECHBIC KOHIICHTPAIMH
pearupyromux BeecTs.

Bapuanm 19.(Y) 1. Mexny BemectBamMu A U B nipu MOCTOSHHOM TeMIepaTrype MpoTeKaeT peakius Mo
ypaBHeHuto A + 2B — ABj. O6beM cucremsr 5 1. BemectBa A conepxkurcs B cucreme 0,05 Moib,
BemiectBa B 0,1 monb. KoHcTaHTa CKOpOCTHM peakinuu Ipu JaHHOW Temmneparype pasHa 0,4
22 /monv?-cex. Haiitn HaYaJIbHYIO CKOPOCTb PEAKIIUH.

2. Kak wu3MEHUTCS CKOpOCTb  peaklMd IMpH YMEHbIIEHHH Temmeparypsl Ha 40 °C, ecmm
TeMIepaTypHbIid KO3PPHUIUEHT CKOPOCTH paBeH 37

3. Kak usmenurcs ckopocts peakuun Hyry + Clyy — 2HCl ), eciin npyt Tkoncer ZaBlieHHE B ra30BOM
(a3e MOBBICUTH B TpH paza?

4. N3menennem kakux QaktopoB (P, C, T) MOXKHO CMECTUTh XUMUYECKOE paBHOBecue cucteMsl (1)
BIIPABO, & CUCTEMBI (2) — BIIEBO:

(1) PC|5(Kp)+ HzO(n) <—>POC|3(>K) + 2HC|(F), AH=-111 Kk/JIx;

(2) Hae) + oy « 2H)w?

5. Ilpu nexoropoit temmneparype paBHoBecue B cucreme 2NO; <> 2NO + O, ycraHoBuioch mnpu
cienyromux konneHtpamusx: [NO;] = 0,006mons/i; [ NO] = 0,024mons/n. Haiit koHCTaHTY
paBHOBECHSI pEaKlMU U UCXOAHYIO KOHIICHTPAIMIO JUOKCHUIA a30Ta.

Bapuanm 20.(®) 1. Peakius Mexy BemecTBaMu A ¥ B mpoTekaeT npu MOCTOSHHOM TeMIepaType 1o
ypaBHeHuo A + 2B — AB,. O6bem cuctemsr 10 1. BemectBa A coaepsxurcs B cucteme 0,2 MOJb,
BemectBa B 0,3 monbs. KoHcranTa ckopocTd peakuuu npu 3TOM Temreparype pasBHa 0,5.
2/monv?-cex. Haittn HAa4aJIbHYIO CKOPOCTb PEAKLIHH.

2. Kak U3MEHUTCSI CKOPOCTh PEaKIMU MPU MOBBIIIEHUH TeMnepaTypsl Ha 30 OC, ecom TEMIIEpPaTypHbII
K03 (HULIHEHT CKOPOCTH paBeH 3,37

3. Kak usmenurcsa ckopocts peakiun NHjry + HClry — NH4Cl, ecnn naBnenue B rasosoii dase
MOBBICUTH B TpH pa3a?

4. N3menenuneM kakux ¢axropon (P, C, T) MOXKHO cMECTUTh XUMHUYECKOE paBHOBecHe cucTeMsbl (1)

BIpaBo, a cucteMsl (2) — BieBo: (1) 2NOyry <> NoOyry, AH = -57k/Ix ; (2) COsr) + Fepgy <> FEO ) +

COy?

5. B romorennoit cucreme 2NO + Cl, <> 2NOCI ucxoaHble KOHIIGHTPAIMK OKCHJIA a30Ta M XJopa
cocTaBisitoT cooTBeTcTBeHHO 0,5 u 0,2 Monb/n. BblunMcnaure KOHCTaHTY paBHOBECHs, €CIU K
MOMEHTY HacTyIUIeHHs paBHOBecHs popearupoaiio 20% NO.

Tema 5 «CTpoeHue BemecTrsa»

us3
3A/JAHHE 1
Onpenenute, KaKo# 3aps1 AApa U CKOJIBKO 3JIEKTPOHOB, IIPOTOHOB, HEHTPOHOB B aTOMaX:
1) (a) os0Ba, 11) (1) Oapus,
2) (0) marHwus, 12) (m) kobasbTa
3) (B) Opoma, 13) (n) fiona

4) (r) cepebpa, 14) (o) cepebpa



5) () nuHKa, 15) (m) repmanus

6) (e) HuKe, 16) (p) nHaus

7) (k) menu, 17) (¢) monubeHa

8) (3) :xene3sa, 18) (T) cenena

9) (u) mapraniia, 19) (y) cBuHIa

10) (k) xpoma, 20) (¢) cypbMbI

3AJIAHHUE 2

OnummuTe COCTOSTHUE JEKTPOHA C IOMOIIBI0 HA00Opa KBAHTOBBIX UHCEI:

1. (a) 5-b1i1 251€KTPOH Ha 4p MOAYPOBHE 11. (1) 1281# 21ekTpoH Ha 4f-oxypoBHE
2. (0) 2-b1it 27ekTpOH Ha 3d mOIypOBHE 12. (M) 2-0if 57€KTPOH Ha 5P OTYpOBHE
3. (B) 9-bIii anexTpoH Ha 4f oaypoBHE 13. (1) 10-b1it 31nekTpOH Ha Sf-moxypoBHE
4. (r) 1-bI1if 57eKTPOH Ha 6S MOypPOBHE 14. (0) 10-pr1it s5tekTpoH Ha 5d O ypOBHE
5. () 8-oi1 anekTpoH Ha 5d-10ypOBHE 15. (1) 7-oit anexkrpoH Ha 4d o ypoBHE
6. (e) 3-wmii snrektpon Ha 5T mogypoBHe 16. (p) 4-oii 31eKTPOH Ha 4p MOTYPOBHE
7. (k) 4-blii 37EKTPOH Ha 6P MOIypOBHE 17. (¢) 2-0ii 3IEKTPOH HA 5S OTYPOBHE
8. (3) 6-0if anekTpoH Ha 4d moypoBHE 18. (1) 3-uii 3nexkTpoH Ha 3dmoypoBHE
9. (n) 2-o¥ 3neKTPOH Ha 1S-MoxypOBHE 19. (y) 1-p1i1 251€KTpOH Ha 6p TOAYPOBHE
10. (k) 7-o# snekTpoH Ha 5d moxypoBHE 20. (&) 1-p1it 25ekTpoH Ha 4d O IypOBHE

3AJJAHUE 3

1. Ykaxure nonoxeHue 3JIeMEHTOB B nepuoauudeckoi cucreme J[.M. MenneneeBa (1mopsiiKOBbII
HOMEp, HOMEp Nepro/ia, HOMep TPyIIbl, OATPYIINA);
2. HaNMIIWTE D3JIEKTPOHHbIE KOH(UIypalluud aTOMOB, IMOJYEPKHUTE BAJCHTHBIE 3JIEKTPOHBI;
YKa)XXHTE, K KAKOMY 2JIEKTPOHHOMY CEMENCTBY OTHOCSATCS JAHHBIE DJIEMEHTBI;
3. pacrpenenuTe BaJ€HTHBIE 3JIEKTPOHBI MOJYEPKHYTOIO JIEMEHTA 10 KBAHTOBBIM siU€HKaM B
OCHOBHOM U BO30Y>XJICHHOM, OOBSCHUTE, KAKHE BaJICHTHOCTU U CTEIIEHU OKHCICHHS OH MOXET

TPOSIBIISITD:

1. (a) muTHii, OPOM, ITUPKOHUH; 11. (1) xanmui, XJIOp, IUHK.

2. (6) Maruuii, 0JI0BO, KaIMUI; 12. (m) Gapuii, Temutyp, TEXHEUUH.

3. (B) HaTpwii, CBUHEI, KOOATBT; 13. (1) paawuii, kpeMHU, MeTb

4. (r) xanpIui, cypbMa, MapraHei, 14. (o) HaTpHii, MBIIBIK, PEHU

5. (1) cTpoHLMiA, O, TUTaH; 15. () kanwii, HHAUHA, MOJTHOIeH

6. (e) pyouamii, cepa, Bosibdpam; 16. (p) xanmpLuii, repMaHuil, XpoM

7. (k) 11e3uit, aMOMUHUN, BAaHA/IU; 17 (¢) pyOunuii, raymmii, TaHTaI

8. (3) Oepuiumii, Tanau, xeneso; 18. (T) Oeprimii, BUCMYT, HUOOMIA

9. (n) Oapuii, ceneH, pTyTh; 19. (y) ueswuit, yriepos, pyreHui

10. (x) dpannwmii, pocdop, HUKEND; 20. (¢p)cTpoHLIMH, aprOH, IJIaTHHA
3AJIAHHUE 4

1. (a) OxapakTtepuszyiiTe H3MEHEHHE paAJAUYCOB AaTOMOB, HHEPrUU  HOHHU3ALIUU,
NEKTPOOTPHULIATEIBLHOCTHU B PSILY dJIEMEHTOB 3-T0 NEPHOJA.

2. (0) YkaxuTe B3aMMOCBS3b MKy BEJIMYUHOW aTOMHOTO pajryca W dHEPruei MOHU3AIHH.
Hcexons 13 mepuoaMyYecKOd CUCTEMBI, PAacCTaBbTE CIEAYIOLIUE DJIEMEHTHI B IOPAIKE BO3pacTaHUs
stux Benuunn: a) Cl, F, I, Br 0) Li, F, B, C, BeN, O.

3. (B) CocraBbTe (OpPMYNBI OKCHUIOB U THUIPOKCHIOB D3JEMEHTOB TPEThEro Iepuoja
MIEPUOTUYECKON CUCTEMBI, OTBEUAIOIINX WX BBICHIEH CTENEHH OKUCIEeHMs. Kak n3MeHseTcs KUCIOTHO-
OCHOBHOH XapakTep 3TUX COEIMHEHHI MPH Mepexo/ie OT HATPHUs K XJIopy? (MCIONb3YHTE NMPUIIOKEHHE
D).

4. (r) [ns xakoro w3 JABYX DJIEMEHTOB MOHU3ALMOHHBIN MOTEHIMAN JOJDKEH OBITh OOJbIIei
BEJIMYMHOM, €CIIH 3JIEKTPOHHAs CTPYKTYpa UX aTOMOB BbIpaxkaeTcs CAeAyIOUMMHI popMyIamMu:




a) 1s° 25 2p°3s?3p? u  1s°2s® 2p° 3s23p°

6) 1s22s°2p®3s? 3p°4s* u 1s?2s%2p°®3s®3p° 30 45

5. (m) OxapakrepusyiTe M3MEHEHUE pAAUYCOB AaTOMOB, SHEPrud  HOHU3ALUH,
AIEKTPOOTPHULIATETILHOCTHU B PSIIY 3JIEMEHTOB TJIABHBIX MOATPYI 4-T0 epuoja:

6. (¢) YkaxuTe B3aMMOCBSI3b MEX/Y BEIMUYMHONH aTOMHOTO paauyca W SHEprueldl MOHU3ALUH.
Hcxons u3 nepuoanyeckoil CUCTEMbI, pacCTaBbTe CIEAYIOIINE 3JIEMEHTHI B MOPSIIKE TOHMKEHHS ITHX
BennuuH: a) O, S, Se, Te 0) Na, Cl, S, Al, Mg, P, Si.

7. (k) CocraBbTe (HOPMYNIBI OKCHAOB M THUIPOKCHIIOB 3JIEMEHTOB TJIABHBIX MOATPYIII
YeTBEPTOr0 MEpHOAa NMEPUOANYSCKON CUCTEMBI, OTBEYAIOIINX WX BBICIICH CTeneHW OkucieHus. Kak
U3MEHSIETCA KHCIOTHO-OCHOBHOW XapaKTep 3TUX COEIMHEHUN NpU Mepexojie OT Kamus K Opomy?
(ucnionb3yiite npunoxenue ).

8. (3) lna kakoro u3 JABYX AJIEMEHTOB MOHM3AIMOHHBIA MOTEHIIMAT JTOJDKEH OBITH OOJIbIIeH
BEJIMYMHOM, €CITN AJIEKTPOHHAS CTPYKTYpa X aTOMOB BLIIga)KaCTCﬂ clenyromuMe Gpopmynamu:

a) 1s°2522p°3s% 3p°4s® u 1s°25?2p°3s?3p°®3d'0 4s?

6) 15?25 2p°3s?3p®n 15?25 2p° 3s% 3p°

9. (m) OxapakrepusyiiTe HU3MEHEHHE pATUyCOB aTOMOB, SHEPrUM  HOHHU3ALUU,
AIEKTPOOTPHUIIATEIILHOCTHU B PSATY SJIEMEHTOB TJIABHBIX MOATPYII 5-TO EPHOJIA:

10. (k) YkaxxuTe B3aMMOCBSI3b MEXKY BEJIMYMHONM aTOMHOTO pajnyca U SHeprueid MOHU3aLUU.
Hcxons u3 mepruoguveckoil CUCTEMBI, PACCTaBbTE CIICAYIOIIHE SJIEMEHTHI B IMOPSIIKE MTOBBIIICHUS STHX
Bennund: a) K, Br, Ca, Se, Ge, As, Ga. 0) Li, Na, K, Rb, Cs.

11. (1) CocraBbTe (HOPMYJIBI OKCHIOB M THAPOKCHUIOB 3JIEMEHTOB BTOPOTO IEpPHOJA
MEePUONYECKON CUCTEMBI, OTBEUAIOIUX MX BBICIICH CTeNeHU oKuciaeHus. Kak nu3MeHseTcss KUCI0THO-
OCHOBHOM XapaKTep ATUX COCAMHEHUH MPHU MEepexoe OT JUTUS K GTopy? (MCIONB3YHTE MPUTIOKEHHE
D).

12. (M) [yig kakoro W3 JBYX AJIEMEHTOB MOHHM3AIMOHHBIA MMOTCHIIMAN JIOJDKEH OBITh OOJbIIeH
BEJIMYMHOM, €CIIM 3JIEKTPOHHAs! CTPYKTYpa UX aTOMOB BbIpa)kaeTcs CIeAYIomUMU (GopMylaMu:

a) 1s°2s%2p° u 1s?2s%2p°®3s?3p°

6) 1s% 25° 2p°3s?3p®3d™%4s’u 15?25 2p° 3s%3p°® 3d'% 45 4p*

13. (1) B xaxxao# U3 NpUBEACHHBIX Map BbiOepuTe: 1) YacTHIly, UMEIONIYI0 OOJBIINI paanyc;
2) 4acTHILy, UMEIOITYI0 OONbIINN MEePBBIA MOTEHIMAT HOHU3AIUH; 3) YAaCTHUILYy C MEHBIIINM 3HAYCHHEM
aneKTpooTpunaTebHocTd. (OOOCHYHTE CBOW OTBET, HCIOJb3yd CTPOCHHE AaTOMOB U HOHOB,
MEePUOJUIHOCTh U3MEHEHHS CBONCTB:

1) Cu—Cu®,P—As; 2) He—Li,Be—B; 3) P—S, Na— K.

14. (o) YcnoBue Bapuant 13. 1) V 2.V B-C; 2) V —Nb,

Mo -W; 3) Mg-CI, F-J.

15. (m) Ycnoswue Bapuant 13.1) S— S 2 Zr — Hf; 2) Cl - Br,
P-S;3)Li-0O, Ca-Ba.

16. (p) PaccraBbTe ykazaHHbBIE 3JIEMEHTHI B TIOPSIKE BO3PACTAHMS PAIUyCOB aTOMa, MEPBOTO
HMOHU3AIMOHHOTO MTOTEHIMAA, SJIEKTPOOTPHUIIATAILHOCTH, OTBETHI 00ocHyMTe: Bi, As, N, P, Sb.

17. (¢) Ycnosue Bapuant 16. Si, Sn, C, Pb, Ge.

18. (1) Ycnosue Bapuant 16. Li, Na, K, Rb, Cs.

19. (y) Ycnorwue Bapuant 16. Na, Cl, S, Al, Mg.

20. (¢) Ycnosue Bapuanr 16. O, S, Se, Te, N.

Tema 6 «PacTBOpbI»

A3
3amanue 1
CocTaBbTe ypaBHEHHUS peakluil (B MOJEKYJISIPHOW U HOHHO-MOJIEKYJISIPHON opmax), MPOUCXOISAIINX
B pacTBOpax MEXIYy YKa3aHHbIMHU BEIIECTBAMM, M YKaKHUTE, OOpa30BaHMEM KAaKOIro BEIECTBa
00yCIIOBJIEHO MIPOTEKaHNe Kakaoi peakuuu. [Ipu cocraBieHnn ypaBHEHUHN HUCIIOJIb3YHTE CIIPAaBOYHbBIE
JAHHBIE O PACTBOPUMOCTHU U JUCCOLMALINY BEIIECTB!



a) AgN03 u Nay,SOy; Na,SO3z u HCI;

6) Ba(N03)2 u HySOy; CU(OH)Z " HCl,

B) AgNO; u NaBr; Al(OH)3 1 H,SOy;

r) Fes(S04); u NaOH; KCN u HCI;

l[) CaC|2 u AgN03; FE(OH)g u HySOy;

¢) MgCl, u Na,COsg; ZNOHNO3; u HNO3;

)K) CI’C|3 u NH;OH; FeSu HC',

3) Crz(SO4)3 u NaOH; K>S u HC',

PI) FeSO4 " (NH4)28; FE(OH)z " HzSO4;

k) CdCl, u HS; CH3COONa u H,SOy;

JI) AgN03 51 BaC|2; KzSOg u HzSO4;

M) CuCl, u NaOH,; NH4OH u HCI,;

H) A|2 (804)3 u KOH; K2C03 u HC',

0) CaCl, u Na,COs; Al(OH)3; u NaOH;

H) Cr2(804)3 u KOH; KNO; u HCl,

p) FeSO, u KOH; NaHCO; u HCI;

C) K>COs u BaC|2; NaHCO3; u NaOH;

1) H,SO4 u NaOH:; Be(OH), u KOH:

y) AgNOs u NaJ; (NH4)2SO4 u NaOH;

) FeCls u KOH:; ZnOHCl u HCI;
3ananue 2

CocraBbTe MOJICKYJIAPHBIC YPAaBHCHUS peaKuHﬁ, KOTOPBIM COOTBETCTBYIOT

MOJIEKYJIIPHBIE YPABHEHMUS:

a) CHsCOO™ + H" = CHsCOOH;  Cr** + 20H = Cr(OH);;

6) Ag" +J = AgJ; COs% + 2H" = CO, + 2H,0;

B) HCO; + H' = H,0 + COy; Cu** + 8% =CuS;

r) Zn®* + HyS = ZnS + 2H"; NH;* + OH™ = NH,4OH;

1) HCO; + OH = COs* + Hy0;  Zn(OH), + 2H* = Zn®* + 2H,0;

¢) H" + NO, ™ = HNO; Fe?* + SO5*” = FeSOs;

k) Si0s>" + 2H* = H,SiOg; 3Ni?* + 2P04> = Ni3(PO4)s;

3) H" + OH ™ = H,0; Fe** + 30H" = Fe(OH)3;

1) ZnOH" + H' = Zn* + H,0; H*+ CN™ = HCN;

k) Pb?* + 2]~ = Pbly; HSO; + H" = H,S03;

1) SO32 ™ + 2H" = H,S03; Ag" +Cl = AgCl;

M) NH;,OH + H' = NH;" + H,0; CHsCOO ™ + H" = CH3COOH ;

1) MgOH" + H* = Mg** + H,0; S0,2” +H'= HSO,; + H.0;

0) NH;* + OH™ = NH3 + H,0; ZnOH" + OH™ = Zn(OH)y;

n) Fe(OH), + 2H" = Fe** + 2H,0;  FeS + 2H" = Fe®" + H,S;

p) CN™+H" = HCN; Sn** + 20H ™ = Sn(OH);;

c) Pb?* + H,S = PbS + 2H"; AI(OH)," + OH ™ = AI(OH)3;

1) Pb** + S*” = PbS; HCO; +OH ™ =CO3* + H,0;

y) S + 2H* = H,S; Ba** + SO,%~ = BaSOy;

$) Cu+S*~ =CuS; HCO; +H™ = CO, + H,0.
3amanue 3

a. Paccunraiite pOH 0,1 H pacTBOpa yKCYCHON KHCIIOTBI.
(K; CH;COOH = 1,8:10).

CIEIYIOIINM

HOHHO-

6. Omnpenenure KOHIEHTpaIuio HWOHOB Bojopoaa B 0,01M pactBope ruapokcuaa aMMoHUS (0 =

4,24:109).
B. Beruucnuts pH 0,15 H pacTBopa a30THCTON KUCIOTBHI.
(K HNO, =4 -10™).

r. OnpeaenuTs MOJIIPHYIO KOHIEHTPAIMIO pacTBOpa MypaBbUHOM KHUCIOThI, pH KoTOporo paseH

2,2 (Ky HCOOH = 1,8-10™).



1. Crenenp qucconuanuu ykcycHoil kuciotsl B 0,1 M pacTBope paBHa 1,32-107. Haittu pH sroro
pactBopa.

€. Bpuncnuth KoHUEeHTpanui HoHOB Bojxopoaa u pH B 0,02 M pactBOope cepoBOAOPOIHOM
kucnotsl (o =0,07%). Aucconuanueil KUCIOThI IO BTOPOM CTYIEHH MpeHeOpeyb.

k. Koncranra aucconunaunn mypasbuHoi kuciorsl HCOOH paBHa 1,810, Ykasars BEIIMYUHY
pH nns 0,04 M pactBopa 3TOM KUCIIOTHI.

3. OmpenenuTs MOJISIPHYIO KOHIICHTPAILMIO PacTBOPA IIHAHOBOJOPOJHOM KHCIOTHI, pH KoTOpOro 5
(Kg HCN =7,2:109),

. Boraucouth konnentpanuo nonos H' u pH B 0,01 M pacTBope MIaBUKOBOM KHCIOTHI (0 =
15%).

K. Paccumnrap pH 0,2 M pacTBOpa ruipokcua CBUHIA (Klﬂ Pb(OH); =9,6:10™).

1. Haitture Momsipryro konnentparmio H' B pactBope 0,5 11 koToporo conepxut 0,26 r HB.

M. Onpenenure [H'] B pactBope, B 1,5 11 kKoTOporo coaepsxutcs 0,6 r NaOH.

H. Onpenenure pH 0,0005 M pactBopa H2SO,.

o. Paccunraiite pH pactBopa NaOH, eciiu B 500 mn pactBopax coxepxkutcst 0,036 r ruapokcuga
HATpHUSL.

. Paccunraiite pH 0,002 M pacreopa Ba(OH),.

p. pH pactBopa azoTHoii KuciaoThl paBeH 2. Kakas macca KHUCIOTHI COIepKUTCA B 1 1 3TOrO
pactBopa?

c. pH pactBopa rumpokcuna HaTpus paBeH 12. Kakyio maccy NaOH HyxHO B34TH 1is
MPUTOTOBJEHUsI | J1 3TOrO pactropa?

T. pH pactBopa rumpokcuma 6apus paBen 10. Kakoe komumuectBo Ba(OH), HyxHO B3sTh is
npurotoBieHuss 200 mut 3Toro pactsopa?

y. Paccuuraiite pH pactBopa, IpUroToBieHHOro mytém pasbasiexus 100 mu 2 H. pactBopa HCI
1o 1.

¢. Paccuuraiite pH pactBopa, ocraBierocs nociue BoinapuBanus 500ma 0,02 M pactsopa KOH 1o
oobéma 250 mut.

3ananue 4

a. Kakue w3 coneit  FeSO,4 Na,COs;, KCI moasepratorcs ruaposnusy? Ilouemy? CocraBbTe
MOJIEKYJISIpPHbIE ¥ MOHHO—MOJICKYJISIPHBIE ypaBHEHUS THPOJN3a COOTBETCTBYIOIIMX coJied 1o 1-oif
crynenn. Kakoe 3nauenne pH nmeer 0,01 M pactBop FeSO,4?

0. Ykaxure peakiuio cpenbl pactBopoB NaS u NHisNO3. OTBer nmoarBepauTe MOJIEKYISpHBIMU U
MOHHO-MOJIEKYJISIPHBIMH ypaBHEHHSMHU peakiuii. Ha30BUTE MPOAYKTHI THAPOIIN3a JaAHHBIX COJIeH 110 1-
oit crynenu. Onpenenure pH 0,1 M pactBopa Na,S.

B. Onummre moBenenue B Boje coiu FeCls m paccMoTpuTe paBHOBecHe B €€ pacTBOpE IpHU
nob6asnenun crenyronmx Bertects: a)HCI, 6) NaCN, B) KOH. CoctaBbTe HOHHO-MOJEKYISPHBIE U
MOJIEKYJISIPHbIE YpaBHEHMsI THIpOJIM3a COOTBETCTByroluX conei. Ykaxure pH 0,05 M pactBopa
FEC|3.

r. Kakue u3 map cosneil B BOJHBIX pacTBOpPax B3aUMHO YCHIIMBAIOT ruaposu3 apyr apyra: a) AlCls
u NayS; 6)Fey(SO4); u ZnCly; B) FeCls u KySO3? Tlouemy? CocTaBbTe MOJIEKYJISPHBIE W HOHHO-
MOJICKYJISIPHBIC YpaBHEHHS COOTBETCTBYONMX peakuuii. Onpenenute pH 0,1 M pactBopa AlCls.

1. Kakas U3 AByX cosell mpu paBHBIX YCIOBHUSX B OOJbIICH CTENEHU MOJBEPraeTcs rUApOIU3Y:
FeCl, umun FeCls; Na,COsz mmu Nap,SO3? OTBeT MOATBEPAUTE PacUETOM Kr/. CocTaBpTe€ MOHHO-
MOJIEKYJISIPHBIE U MOJIEKYJISIpHBIE YPABHEHUS THPOJIN3a COOTBETCTBYIOLINX COJIEH.

e. [Tpu cmemmBanuu pactBopoB Aly(SO4)3 u Na;CO3 kakmas w3 B3ATBIX COJCH THIPOIHU3YETCS
HEOOpaTHUMO 10 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOUIMX OCHOBaHMS U KHCIOTHL. COCTaBbTE HOHHO-
MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIC YPAaBHEHHS THIPOIIH3a KaXKIOW U3 COJIeH U ypaBHEHHWE COBMECTHOTO
runponusa. Onpenenure pH 0,05 M pactopa NayCOs.

k. Kakne u3 coneit - Alx(SO,)3, KoSO3, NaCl - moaseprarorcst ruaponusy? Ilouemy? CocraBbTe
MOJICKYJISIPHbIE U MOHHO—MOJIEKYJISIPHBIE YpaBHEHHs THAPOJIHM3a COOTBETCTBYIOIIMX cojei mo 1-oi
crynenn. Kakoe 3nagenne pH nmeer 0,04 M pactBop K,SO5?



3. Ykaxute peakuuto cpenbl pactBopoB KyS u Cr(NOs),. OTBET moaTBepAUTE MOJICKYISIPHBIMEA U
MOHHO-MOJIEKYJIIPHBIMU YpaBHEHUAMU peakiuii. Ha3oBuTe NpoayKThl THAPOIU3a JaHHBIX COJiel 1o 1-
oii crynenu. Onpenenure koHeHTpauio KyS (Monb/i), ecmu pH aToro pactBopa pasen 10.

u. Omummre noeenenue B Bone comu NasPOs m paccmorpure paBHOBecHE B €€ pacTBOpE IPH
nobasiennn cienyromux Bemiects: a)H,SO,, 6) KOH, B) ZnSO,4. CocTaBbTe HOHHO-MOJIEKYIISIPHBIC
MOJIEKYJIIPHBIC YpaBHEHMS THIIPOJIM3a COOTBETCTBYrOIMX cojied. Ykaxute pH 0,001 M pactBopa
NazPO,.

k. Kakue u3 map cosieii B BOAHBIX pacTBOpax B3aMMHO YCHIJIMBAIOT Tuaponu3 apyr apyra: a) FeCls
u NayCOgs; 6)Fex(S04)s u AICI3; B) NH4Cl u K;SO3? TTouemy? CoctaBbTe MOJICKYJISIPHBIC U HOHHO-
MOJICKYJISIPHBIE YPaBHEHHUS COOTBETCTBYIOMMX peakimii. Onpenenure koueHrpamnuto FeCls (Monb/m),
ecnu pH aToro pactBopa paseH 4.

n. Kakas U3 AByX COJIeil TIpU paBHBIX YCJIOBHUSIX B OOJBINEH CTEIICHU IMOJIBEPraeTcs TUAPOIU3Y:
NaCN wiu NaClO; MgCl, wiu ZnCl; ? ITouemy? OTBeT MOATBEpAHUTE PacuETOM Kr/. CocraBbTe
MOHHO-MOJICKYJISIPHBIC U MOJICKYJISIPHBIC YPaBHEHUS THPOJIN3a COOTBETCTBYIOLIMX COJICH.

M. Ilpu cmemmBanum pactBopoB KyS u CrCls kaxknmas w3 B3STBIX COJEH THAPOIHM3YETCS
HEOOpaTHUMO JI0 KOHIIA ¢ 00pa30BaHUEM COOTBETCTBYIOUIMX OCHOBAHHS U KHCIOTHL. COCTaBbTE MOHHO-
MOJICKYJISIPHBIC ¥ MOJICKYJISIPHBIC YPaBHEHUS THAPOJIN3A KaXIOH U3 COJICH M ypaBHEHUE COBMECTHOTO
ruapodusa. Onpenenure pH 0,05 M pacteopa CrCls.

H. Kakue u3 comeit Cry(SO4)s3, K,S, RbCl moasepratorcs ruaponusy? I[louemy? CocraBbTe
MOJICKYJISIPHBIC U MOHHO—MOJICKYJISIPHBIC YPaBHEHHS THAPOJIM3a COOTBETCTBYIOIIMX COJIeH 1o 1-oi
crynenu. Onpenenute pH 0,05 M pactBopa K;S.

14. Yxaxute peaknuro cpenbl pactBopoB NasPO4 u ZnSO4. OTBET nOATBEPAUTE MOJIEKYISIPHBIMU
¥ MOHHO-MOJICKYJIIPHBIMH YPaBHEHHUSAMH peakiuii. Ha3oBUTE MpOXYKTHI THUAPOIH3a JAHHBIX COJICH IO
1-oii ctynenu. Onpenenure pH 0,01 M pactBopa ZnSO,.

0. Onummre moBeaenue B Bojae cosm ZNCly U paccMOTpuUTe paBHOBECHE B €€ PAacTBOpE IPH
nobasienun crepyromux Bemects: a)H,SO4, 6) NaOH, B) CH3;COOK. CocraBbTe HMOHHO-
MOJICKYJISIPHBIC M MOJICKYJISIPDHBIE YpPaBHEHHS THIPOJIN3a COOTBETCTBYIOIIUX coyei. Omnpenenute
KOHIIEHTpaLuio pactBopa (Moss/i) ZnCl,, pH koToporo paseH 6.

. Kakue u3 map cosieii B BOJAHBIX PacTBOpaxX B3aMMHO YCHJIMBAIOT ruaAposu3 Apyr apyra: a) NiSOy
u CH3COOK; 6) FeCl; u Pb(NOs3),; B) NHsNO3 u Nay,CO3? IToyemy? CocTaBbTe MOJCKYISIPHBIC U
WOHHO-MOJICKYJIIPHBIC YpPaBHEHUS COOTBETCTBYIOIIMX peaknuid. OmnpenenuTe KOHICHTPAIUIO
pactBopa FeCl; (momn/m), pH koToporo pasen 4.

p. Kakas u3 nByx coneil mpu paBHBIX YCIOBHSX B OOJIBIIEH CTENEHU IOJBEPTracTCs THIPOIH3Y:
NaCN wmm CH3;COONa; SnCl; unu SnCly ? Tlouemy? OTBeT MOATBEpAUTE PacuETOM Kr'. Cocrasbre
MOHHO-MOJICKYJIIPHBIC U MOJICKYJISIPHBIC YPABHEHHUS THIPOJIN3a COOTBETCTBYIOIINUX COJICH.

c. Ilpu cmemmBanuu pactBopoB K;SO3; u Pb(NOs), kaxnas u3 B3ATBIX CONiCH THIAPOIHM3YETCS
HeoOpaTHMO JI0 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIIMX OCHOBAHUS U KUCIOTHL. COCTaBbTE MOHHO-
MOJIEKYJISIPHBIE M MOJIEKYJISIPHBIE YpaBHEHUS THAPOIIM3a KaXI0H U3 CoJel U ypaBHEHHUE COBMECTHOTO
ruaponuza. Onpenenure KoHIEHTpaIuio pactBopa K,SO3 (Monb/it), pH xoToporo paseH 8.

T. Kakue u3 comeii  Fe(NOgs)s, K3PO,, Na,SO4 noasepratotrest rumponusy? IMouemy? CocrtaBbTe
MOJICKYJISIPHBIC ¥ MOHHO—MOJICKYJISIPHBIC ypaBHEHUS THPOJIN3a COOTBETCTBYIOIIHUX COJIeH 1o 1-0if
crynenu. Onpenenure pH 0,01 M pactBopa Fe(NOs)s.

y. Onumute noenenue B Boje coiu Pb(NOs),; u paccmoTpute paBHOBECHE B €€ PacTBOpEe MpH
nobasnenunn cienyronux Bemects: a) KOH, 6) HCI, B) NaNO,. CoctaBbTe HOHHO-MOJIEKYJISIPHBIC U

MOJIEKYJIIPHBIE YPAaBHEHHS TMApPOJIHM3a cOOTBeTcTBYrommMXx coneil. Onpenenure pH 0,1 M pactBopa
Pb(NOs)s,.

Tema 7 «OKI/ICJ'[I/ITCJIBHO-BOCCTaHOBH-TeJ'IbeIe pealcmm»

A3
11 I/ICXO,Z[SI U3 CTCIICHU OKUCIICHUSA MOAYCPKHYTOI'0 3JICMCHTA, OIIPCACIIUTE, KAKOC COCAWMHCHUC
SABIIACTCA TOJBKO OKHCIHUTCICM, TOJIBKO BOCCTAHOBUTCIEM H KaKO€ MOXKET HpOﬂBJ’IfITB KakK
OKHUCIHUTCIIbHBIC, TAK 1 BOCCTAaHOBUTCIIBHBIC CBOWCTBA.



a) HCI, HCIO3, CIO4

6) S*, H2804, H,S05

B) MnO4, Mn, MnO,

r) HiPO3, PHy, PO,™

1) KoCro07, I, H2S03

e) Oz, H20, H20;

x) Cr, Cry03, CrO4°

3) H,S, KMnO4, HNO;

n) Cly, MnO,’, SO;

K) C, HSe, Sn**

1.2. Moryr Jd HOpOUCXOJUTh OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUUA MEXIY BEIIEeCTBaMHU,
npuBeAeHHbIMU  Hmke? [louemy? OTBeT MOTHBUpYHTE, PpPAacCMOTPEB CTENEHb OKHUCICHUS
MOAYEPKHYTHIX 3JIEMEHTOB.
1) NH3z u KMnO,4

M) PH3 u HBr

H) Zn 1 HNO3

0) HNO; u HI

) HCl u H,S

p) K2Cr,07 1 H3PO3

c) HNO3 u H,S

T) KMnO4 u KNO,

y) AgNO3 u H202

) SO, u HpS

2. Tlonb3ysicb METOAOM 3JIEKTPOHHOro OanaHca (WIM METOAOM IOJIypeaklMii), paccTaBbTe
KOB(b(I)I/IHI/IeHTBI B JaHHOM YPAaBHCHUHN PCAKIIUH. yKa)KI/ITe, KaKO€ BCIICCTBO ABIACTCA OKHMCIIUTCICM,
KaKoe-BOocCTaHOBUTeNIEeM. Paccunraiite 9KBUBAJICHTHYIO MAaCCy OKUCIIUTCIIA.
OKHUCIIUTEILHO-BOCCTAHOBUTEIHLHAS pCaKlus BbIPAKACTCA cXxeMou

a) KBr + KBrOs + H,SO4 — Br; + K,SO4 + H,0O

6) H»S + Cl, + H,O — H,S0O, + HCI

B) Na,SO3z + KMnQO4 + H>O — Na,SO,4 + MnO, + KOH

r) PbS + HNO3 — S + Pb(NOg), + NO + H,0

21) KMnO,4 + Na,SO3; + KOH — KsMnO4 + Na,SO4 + H,O

e) KsS + KMnO4 + H,SO4 — S + K,SO4 + MNSO4 + HO

)K) NaCrO, + PbO, + NaOH — Na,CrO,4 + Na,PhO, + H,0

3) K>Cr,0O7 + HS + HSO4 — S + CI’Q(SO4)3 + K,SO4 + H,O

n) KMnO,4 + HBr — Br, + MnBr; + H,O + KBr

K) H3AsO3; + KMnO4 + H,SO4 — HzASO4 + MNnSO,4 + K,SO4 + H,O

J'I) FeS + HNO3; — Fe(N03)2 + S+ NO + H,0

M) FeSO, + KC|O3 + H,S0O, — F62(804)3 + KCI +H,0

H) K,Cr,07 + HCI — Cl, + CrCl; + KCI + H,0

0) Au + HNO;3 + HC1 — AuCl; +NO + H,0

H) Cd + KMnO4 + H,SO4 — CdSO4 + MnSO, + K,SO,4 + H,O

p) Cr,03 + KCIO3 + KOH — K,CrO4 + KCI + H,0

C) MnSQO, + PhO, + HNO3; — HMnO, + Pb(NO3)2 + PhSO, + H,0

T) FeSO,4 + K,Cr,07 + H,SO4 — FCZ(SO4)3 + CI’Q(SO4)3 + K,S0O4 + H,O

y) K,Cr,07 + H3PO3 + H,SO, — CI’Q(SO4)3 + H3PO,4 + K,SO4 + H,O

(b) As + HNO; — H3AsO3 + NO;, + H,O

3. OueHure TEPMOAMHAMUUYECKYI0 BO3MOXKHOCTh B3aMMOJEIHCTBHUS B CUCTEMAX, NPUBEIACHHBIX HUXKE.
OtBet noarepaute pacuerom D/(C.



[Ipoananu3upyite MNPAKTUYECKYI0 BO3MOYKHOCTb 3TOrO  B3aWUMOJCUCTBHS, YUUTHIBasA
pacTBOPUMOCTh TMpPOJYKTa peakiuu. Eciau peakuus npoTekaeT, COCTaBbTE YPAaBHEHHE, HCIIOJIb3Ys
METO/I ITOTYpPEaKIN:

a) AIFOMUHUHN B CEpHOM KUCIoTe (KOHIIL.) M UHK B pacTBope NaOH,;

0) MHK B CEpPHOM KUCIIOTE (KOHII.) 1 amroMuHuil B pactBope NaOH,;

B) ME€JIb B a30THOM KHCIIOTE (KOHII.) U 0J10BO B pactBope KOH;

I') BUCMYT B a30THOM KuciioTe (KOHL.) ¥ HuHK B pactBope KOH;

J1) MarHUi B C€pHOM KucaoTe (KOHIIL.) U Meab B pactBope NaOH,;

€) Mezb B pa30aBICHHO a30THOM KHcaoTe U 0710BO B pactBope NaOH;
’K) MelIb B CEpHOM KHCIIOTE (KOHII.) U Tayimid B pactBope KOH;

3) MarHuii B pa30aBJICHHOMN a30THOM KUCIIOTe U XpoM B pacTBope NaOH;
1) IIMHK B CEpHOM KucioTe (KoHIL.) u 6epuinuii B pactBope KOH;

K) BUCMYT B CEpHOM KHcoTe (KOHII.) ¥ 3070T0 B pactBope NaOH;

J1) IMHK B pa30aBlIEHHON CEpHOU KHCIIOTE U XpoM B pactBope KOH;

M) MeJlb B COJISTHOM KUCIIOTE (KOHII.) U anmroMuHui B pactBope NaOH;

H) KOOaJIBT B a30THOM KuciIoTe(pa3das.) u cepedpo B pactBope KOH;

0) Maprasell B cepHOi kuciote (KoHIl.) u ranuii B pactBope KOH;

1) BUCMYT B @30THOM KUCIOTE (KOHIIL.) 1 MeJb B pacTBope NaOH;

p) KOOanbT B a30THOM KHCIOTE (KOHIL.) ¥ IMHK B pactBope NaOH;

C) LMHK B a30THOM KucioTe (KOHII.) 1 anmomMuHuii B pactBope KOH;

T) MapraHell B COJISTHOM KucoTe (KOHIIL.) U 0J10BO B pactBope KOH;

y) MeZib B a30THOM KUCJIOTE (KOHII.) U ranuil B pactBope NaOH;

&) marauii B pa3daBiIeHHON CEpPHOM KUCIIOTE B Oepuiuii B pactBope KOH.

Tema 8 «y1eKTPOXUMHUYECKHE CUCTEMbI»
/U3 «I anveanuueckuil ynemenm. I1eKmpoau3»
3aoaua 1
A. V3 KakuX 3JIEKTPOJAOB COCTOUT T'ajibBaHUUECKUM 37eMeHT? COoCcTaBbTE YpaBHEHHUS PEAKLUM,
MPOTEKAIOMIUX Ha JJIEKTpOoJax Mpu paboTe JAaHHOTO TabBAHMYECKOTO JJIEMEHTA, a TAaKXKE CXEMY
anemeHTa. Paccumraiite 3HaueHue cranpaptHoro OJ[C 1MaHHOrO TajlbBAaHUYECKOTO 3JIEMEHTA.

CymmapHoe ypaBHEHHUE AJIs [TPOLIECCOB, MPOTEKAIOIINX Ha AJIEKTPO/IaX B FaJIbBAHUYECKOM 3JIEMEHTE —
Zn + CuSO,4 — ZnS0O,4 + Cu.

B. Cm. yenosue Bapuanta A, 2Al + 3Cd*" — 2A1** + 3Cd
B. Cwm. ycrosue Bapuanta A.  Ni + H,SO4 — NiSO,4 + H;
I. Cm. yenosue Bapuanta A, Ti + Sn?* — Ti%* + Sn

JI. Cxema ranmsBaHngeckoro snementa — (-) Mg/ Mg?* // 2H*/H,, Pt (+). Hanmmmre ypasHeHus
ANEKTPOJIHBIX MPOLECCOB, a TaKKe CyMMapHOe ypaBHeHHe. Kakue HJIeKTPOAbI COCTABISIOT 3TOT
anemeHT. Kakoil anekTpox siBisercs karoaoM, kako — aHopom? Ilouemy? Ompepenute D/C B
CTaHAAPTHBIX YCIOBHSX.

E. Cm. ycnoBue BapuanTa JI. (-) Cd/ Cd** /I Ag*l Ag (+)
XK. Cwm. ycnosue Bapuanta [ (-) Cu/ Cu(NOs3), // HQ(NO3), / Hg (+)
3. CM. ycroBue BapuanTa /. (-) Cr/ CrCl, // NiCl; / Ni (+)

. 'anbBaHMYECKUH 37IEMEHT COCTOUT U3 JKEJIE3HOTO M CBUHIIOBOTO 3J1eKTpo10B. Kakoil u3 Hux
OyneT KaToJoM, Kakoil — aHogoM? Hamummre ypaBHEHHS MPOIECCOB, MPOTEKAIONINX Ha KaXKJIOM U3
JJIEKTPOJIOB, A TaK)K€ CYMMAapHOE€ YpaBHEHUE M CXEMY JaHHOIO TalbBAHMYECKOIO DJJIEMEHTA.
Paccuuraiite 3nauenue 3J[C.

K. Cwm. ycnoBue Bapuanta M.  BananueBslii U K0OaJIbTOBBIH 3J€KTPOIBL.

JI. Cm. ycnoBue Bapuanta M. bepuiuineBblil 1 BOJOPOIHBINA 3JEKTPOIbI.

M. Cwm. ycnoBue Bapuanta M.  HuxeneBblil 1 METHBIN IEKTPOABI.



H. Kakoii 13 351eKTpoioB B ape ¢ MEIHBIM 3JEKTPOJOM OyIeT BHIMOJIHATH (PYHKLIHUIO KaToza:
Mg, Ag, Hy. CocraBbTe ypaBHEHUS SJEKTPOJHBIX IMPOIIECCOB, CXEMBI TalbBAHUYECKOTO 3JIEMEHTA.
Paccuuraiite 3nauenue crangapraoro SC.

O. Cwm. ycioBue Bapuanta H. Al — Na, Be, Fe
I1. Cm. ycnoBue Bapuanta H. Co - Hg, Mn, Zn
P. Cm. ycnoBue BapuanTa H. H, - Hg, Cr, Zn

C. 3nauenune OJIC craHmapTHOro rajbBaHMuYecKoro asnemeHnra pasHo 1,05 B. Oaun wu3
snekTposo cBuHLOBEIA (Pb?*/Pb). Mcronbsys 3Ha4YeHHsS CTAHZAPTHBIX MOTCHIMAIOB, OMPEICIHTE
BTOpO#l anekTpoa. CocTaBbTe ypaBHEHUS 3JIEKTPOJHBIX IIPOLIECCOB, CYMMapHOE YPAaBHEHUE U CXEMY
AJIEMEHTA.

T. Cm. ycnoBue Bapuanta C. 3/IC paBna 1,19 B, oaun U3 351eKTpo10B BaHAUEBbIN;

VY. Cwm. ycnoBue Bapuanta C. DJIC paBna 3,16 B, oquH U3 3JIEKTPO10B MarHUEBbIi;

®. Cm. ycnosue Bapuanta C. 3/IC paBna 0,3 B, ouH U3 37€KTPOI0B KEIE3HBIH.

3aoaua 2

A. Paccuuraiite moTeHIMaT BOAOPOJHOrO 3JjekTpoaa, pH pactBopa koTtoporo paseH 3.
Cnenaiite BBIBOJ O Ipolieccax, MPOTEKAIOUIMX Ha JAaHHOM BOJOPOJHOM 3JIEKTPOE, €CIU APYTUM
AJIEKTPOZIOM B TaJbBAHUYECKOM OJJIEMEHTE OyIeT CTaHJapTHBIA CBUHIOBBIN? [lpomsoiayr mm
M3MEHEHHUS B Mpolleccax, MPOTEKAIOIUX Ha AJIEKTPOJax, €CIM BOJOPOIHBIN 3JEKTPOJ Takxke Oyner
CTaHAApTHHIM?

b. PaccumraiiTe moTeHIMAN BOROpOxHOro 3nmektpona, [H'] B koropom paBHa 0,01 Mois/m.
Cpenaiite BBIBOJ O Ipolieccax, MPOTEKAIOUMX Ha JaHHOM BOJOPOJHOM 3JIEKTPOAE, €CIIU JAPYTruM
ANEKTPOIOM B raJIbBAHMUYECKOM 3JIeMEHTe OyAeT CTaHAapTHBIA MenHblii? [Ipon3oiayT mu u3MeHeHus
B IIpoIleccax, MPOTEKAONIMX Ha AIEKTPOIaxX, €CIH BOJAOPOIHBIN AIEKTPO TaKkKe OyJIeT CTaHIapTHBIM?

B. Paccuuraiite moreHmuman BOJOPOAHOro 3iekTpoxa pH pacTtBopa, KoTOporo paseH 4.
Cnenaiite BBIBOJ O Ipolieccax, MPOTEKAIOUIMX Ha JaHHOM BOJOPOJHOM 3JIEKTPOE, €CIU JAPYTUM
ANEKTPOJIOM B TalbBaHUYECKOM D3JEMEHTE OyAeT CcTaHmapTHbIl KoOanpToBBIA? [Ipomsoiiayr nu
M3MEHEHHUs B IpOLieccax, MPOTEKAIOLMX Ha 3JIEKTpoAax, €Cau BOAOPOJIHBIA 3JIEKTPOJ TaKxkKe OyAeT
CTaHJIapTHBIM?

I'. Onpenenure pH pactBopa 3eKTposiuTa BOJOPOAHOIO 3JIEKTPOJA, MOTEHLIMAT KOTOPOIo
coctaBnser -0,118 B.

J. Tlorenuman BogopoaHoro snekrpoaa paseH -0,18 B. Ompenenure KOHIEHTPAIMIO MOHOB
Bozioposa B HéM. CpaBHuTe eé 3HadyeHue ¢ [H'] B cTaHIapTHOM BOJIOPOIHOM SIEKTPOJIE.

E. Paccuuraiite 3/IC KOHIIEHTPAIIMOHHOTO MapraHIOBOTO TaJlbBAHMYECKOTO JJIEMEHTa, €CIU
KOHIIEHTpAllMd MOHOB MapraHiia B pacTtBopax snekTponoB cieaytomue: 0,1 mons/m u 0,01 monb/m.
Kakoii u3 31exTpoaoB OyaeT KaToJIoM, Kakoil — aHoAoM?

XK. Paccuntaiite 3/]C KOHLEHTPALIMOHHOTO OJIOBSHHOIO TaJIbBAHWUYECKOTO JJIEMEHTA, €CIIU
KOHIIEHTPAllMi UOHOB 0JIOBA B pacTBOpax 3JeKTponoB cieayromme: 1 mons/n u 0,001 mons/n. Kakoit
U3 3JIEKTPOAOB OyeT KaToA0M, Kakoi — aHOJoM?

3. PactBOp, Kakoil KOHLEHTpAlMM COJM HHKENS HY)KHO IPUTOTOBUTH, YTOOBI MOJYyYUTh
HUKEJNEBBIM 3JIeKTpoJl ¢ ToTeHnuanoM, paBHeiM — 0,31 B. B kakom nsiekTpose — MAaHHOM WJIH
CTaHJIapPTHOM — BBIIII€ KOHIEHTPALMs HOHOB HUKES?

M. Kakoil 31eKTpos B raJbBaHUYECKOM DJIEMEHTE, COCTOSIIEM U3 KaJIMUEBOTO M KEJIE3HOIO
AJIEKTPOJIOB, OYJIET OKUCIATHCS, €CIM KOHIIGHTpaIlMsd MOHOB KajMmus B pacTBope cocrasisier 0,001
MOJIB/JI, @ )KEeJIe3HBIN AIIEKTPO cTaHAapPTHBINA. [Tpon30HayT 1M N3MEHEHHS B 3JIEKTPOIHBIX Mpolieccax,
€CJIM KaIMUEBBIN 3EKTPO Takke OyJeT cTaHAapTHBIM?

K. Kakoil 35eKkTpoJl B raJlbBaHUUECKOM DJIEMEHTE, COCTOSIILIEM M3 CBHUHIIOBOIO U OJIOBSHHOTO
ANEKTPO/OB, OyIeT OKHCIATHCS, €CIM KOHLIEHTpAalls MOHOB CBUHIIA B pactBope cocrtasiser 0,01
MOJIB/J, @ KOHLEHTpalus HoHOB ojoBa — 1,0 Monb/n. ITpou3odayT u M3MEHEHHs B JIEKTPOAHBIX
rporieccax, €CiIi CBUHIIOBBIN 3JIEKTpo Oy/IeT CTaHIapTHBIM?

JI. OnpenenuTe KOHIEHTPALUIO HOHOB MEIU B PAaCTBOPE AJEKTPOJIMTA AIIEKTPOAA, YTOOBI €ro
noteHuman crai paseH 0,25 B. Kak u3MeHHUTCSI KOHIIEHTpalys HOHOB MEIU IO CPAaBHEHUIO C TAKOBOM
B CTaH/JapTHOM MEIAHOM 3JIEKTpoie?



M. Ompenenute KOHIICHTPAIIMIO HOHOB cepedpa B pacTBOPE AJIEKTPOJIUTA DJICKTPOAA, YTOOBI
ero noteHuuain crai paseH 0,74 B. Kak n3menurcs 3JIC raabBaHUYECKOTO 3JIEMEHTa, B KOTOPOM 3TOT
ANEKTPoa OyneT KaToqom?

H. Onpenenure KOHIIEHTpALMIO HOHOB OEPHILIHS B PACTBOPE AJIEKTPOIHUTA AIIEKTPOAA, YTOOBI
ero noreHuuan cran paseH — 1,85 B. Kak uzmenurcs 3/]C raibBaHU4ECKOTO 3JIEMEHTa, B KOTOPOM
3TOT AJIEKTPO OyAeT anoaoM?

O. Kak u3menutcs 3/]C rajibBaHUYECKOTO 3JIEMEHTA U3 3a/1au 1, €Clii KOHILIEHTpalKs HOHOB
MeTasuta anoja oynet pasHa 0,1 moib/1, a karoga — 0,01 mosnb/n?

I1. Kak m3menurca O/1C ranbBaHUYECKOTr0 AJIeMEHTa U3 3a7aud 1, eciau KOHIIEHTPALUsl HOHOB
MeTasuta anoaa oynet pasHa 0,01 momw/m, a katona — 0,001 monb/n?

P. PactBop, kakoil KOHIEHTpAlMU COJIM MarHusi HYKHO IPUTOTOBUTH, YTOOBI IMOTEHLIMAI
MarHMeBoro 3JeKTpoa Obl1 paBeH -2,39 B. B kakoM 31ekTpojie — JaHHOM WJIM CTaHAapTHOM — BBIIIIE
KOHIIEHTPAIIMsI MOHOB MarHusi?

C. Kak mmenutrcs DJIC rambBaHMYECKOTO 3J€MEHTa M3 3amadd 1, eciau KaTton Oyaer
CTaHJApTHBIM, a KOHIIEHTPAIMs MOHOB MeTajuia anoaa oyzaer pasHa 0,1 momb/n?

T. Paccunraiite 9/IC KOHIEHTPAIIMOHHOTO XPOMOBOI'O T'aJIbBAHMYECKOT'O 3JIEMEHTA (Cr2+/Cr),
€CJIM KOHIIEHTPAIM UOHOB XpOMa B pacTBopax 31ekTpooB ciueayromue: 0,001 mons/n u 0,01 Momns/i.
Kakoii u3 31exTpoaoB OyaeT KaTo1oM, Kakoil — aHogoM?

V. Kak wusmenutcs DJIC ralbBaHUYECKOro 3JeMEHTa M3 3amadud 1, eciaum aHonm Oyner
CTaHJIapPTHBIM, a KOHLIEHTPAllU HOHOB MeTaia katoja oyzaer pasHa 0,1 monb/n?

®. Kak mmenurcs IJIC rampBaHMYECKOTO dJEMEHTa M3 3adaud 1, ecnu Katoa OyaeT
CTaHJIaPTHBIM, a KOHLIEHTpAallUsgd HOHOB MeTaiia anoja Oyzaet pasua 0,01 momnb/n?

3aoaua 3

A. —II. Cocmasbme cxembl I1eKmMpoIu3a pacmeopos eeuiecme (Ha y20abHbIX AH00aAX):

K2SOg4; NICl,. IMpu amexTponuse, Kakoro H3 MPEAIOKCHHBIX BaM BEIIECTB BBIACIACTCS
kuciopos? CKOJMBKO KHUCIOpOAA BBIACIMTCS IMpHU 3JIeKTponu3e TokoMm cuioi 30 A B teuenue 1,5
yacoB?

b. NaOH; AgNOs. IIpu asekTposaunse, Kakoro M3 MPeIIOKCHHBIX BaM BEIIECTB BBIJCISICTCS
Bo0po? CKOJBKO BOJOPOAA BBIICIUTCS IMPHU DJIEKTPOJIU3E TOKOM CHIION 25 A B TEUCHHE OJHHX
CYTOK?

B. H2SO4; CaCl,. Ckonbko rpaMM CEpHOW KHCIOTHI TOABEPTHETCS AJIEKTPOITUTHYCCKOMY
paznoxeHuto B TeueHue 20 MUH 1o 1ecTBUEM Toka criion 120 A?

I'. NaNOs; SnCl,. Kakoe coeauHeHne oOpa3yeTcsi Ha KaToJe IPH DJIEKTPOJIM3E HHUTpaTa
HaTtpus. Haliaure ero maccy, ecim 351eKTposn3 mpoTekan 2 yaca cuioi Toka 100 A.

JI. CuSQy; FeCl,. Ckonbko TpaMM MEIW BBIICIMTCS Ha 3JCKTPOJE MPH MPOMYCKAHUU Yepes3
pacTBOp 2JeKTpoauTa 3apsaja 241,25 Kn?

E. HCI; Cr(NOg),. PaccuuTaiite cuiy Toka, KOTOpbiii Beieaut 50 r Bogopoa u3 pacrsopa HCI
B TeueHue 20 MuH.

XK. KOH; CuCl,. Haiimute cuiy Toka, ¢ KOTOpO# MpoBOmAT 3iekTpoim3 pactBopa CuCly,
Maccoit 16,79 r, B reuenue 20 MuH.

3. AgNOj3; CoCl,. Ompenenute Maccy cepedpa, BBIICIUBIIETOCS HA KaTO/€ MPH MPOMyCKaHUN
gyepes pacTBOp HUTpaTa cepedpa Toka cuinoit 50 A B reuerue 50 MuH.

H. BeCly; CdSO,. PaccuunTaiite 371eKTpPOXUMUYECKU SKBHBAJICHT XJIOPUIa OCPHILIHSL.

K. HNOg3; CuBr,. Ilpu anexrposiuse, Kakoro u3 MnpeiiokeHHbIX BaM COSUHEHUN o0pa3yercs
Bogopoa? Ompenenute 00BEM BOAOPOJIA, €CIHM AJIEKTPOJUTHUYECKOE PA3IO0KEHUE IMPOBOJAAT TOKOM
cuioi 200 A B TeueHue 2 4acos.

JI. Ca(OH),; NiCl,. Kakoit 3apsa HeoOX0AUM JUTS DJIEKTPOXMMHUYECKOTO MPEBpaIieHus 34 T
THIPOKCHUIA KaTbIUs?

M. PtCly; Sn(NOs),. Kak monro Hy»XHO MPOBOAWTH 3JACKTPOJU3 s monydeHus 19,5 T
IUIATUHBI, €CIIM CUJIa TOKa cocTaBiseT 120 A?

H. CuCly; FeSO,. B TeueHne Kakoro BpPEMEHH OCYIIECTBIIIETCS OSJICKTPOIUTHUECKOE
pasznoxenue 38 r xjaopuaa Meau, coaepkamuxcs B pactsope? Cuna Toka paBHa 65 A.



O. Ba(OH),; NaCl. [Ipu snexTpomnmse, Kakoro U3 MpeIoKEHHBIX BaM COSMHEHHI 00pa3yeTcst
kuciopoa? Omnpenenute 00bEM KUCIOPOJA, €CIM IEKTPOIUTHUECKOE Pa3I0KEHUE MPOBOJIAT TOKOM
cwioit 40 A B Teuenue 1 yaca.

II.  MnBry; Ni(NO3),. Ompenennre  3JIEKTPOXMMHUYECKME  OKBHBAJICHTHI  BEIICCTB,
00pa3yIoIIMXCs Ha KaToJe pH AJieKTposn3e HuTpata Hukens (11).

P. CocraBbre cxembl 3nekTponusa pacTBopoB CuSO,, mnpoTekaromMx Ha YrOJbHOM H
pacTBOpUMOM MEAHOM aHojaax. B uém Oymer 3akimrodatscs pasiuuue? OmnpenenuTe Maccy Meau
BBIJICTIMBIIYIOCS HA KaToJe MpHU nporyckaHuu Toka cuwiod 100 A B TedeHue 30 MUH 4Yepe3 pacTBOp
CuS0O,?

C. CocraBbre cxembl amekrponu3a pactBopoB ZN(NOs);, HPOTEKAIOMIMX HA YrOJbHOM H
pacTBOPUMOM IIMHKOBOM aHOAax. B uém Oymer 3akimtouaThes paznmmuue? Omnpenenutre o0bEM rasza
BBIJICJIMBIIIETOCA Ha KaToJe MpU MPONycKaHuu Toka cuiorl 50 A B tedenue 10 MuUH yepe3 pacTBOp
Zn(NO3),?

T. CocraBbre cxembl anekTponu3a pactBopoB NiCl,, mporekaroommx Ha YroibHOM H
pacTBOpUMOM HHKEIEBOM aHojax. B uém Oymer 3akmiouarbes pasznuuue? Kakoit 3apsa Hy>KHO
IPOIYCTUTh Y€pe3 PacTBOP XJIOPUAA HUKeNs (YroibHbIM aHOM), YTOOBI MOJBEPrHYTh MIPEBPAILEHUIO
0,325 r xymopuia HUKeENs ?

V. CocraBbre cxembl anekTpoin3a pactBopoB Ti(NOs),, MpoTEKaroIMX Ha YroJibHOM U
pacTBOpUMOM THUTAHOBOM aHoAax. B uém Oynmer 3axmtouarbes paznuuue? Onpenenure CUIly TOKa,
nporyckaemoro depe3 pactBop Ti(NOs), B Teuenne 20 MuH, eciu 00bEM rasa, BbIICIUBILETOCS Ha
aHoze, coctaBisieT 2,79 1 (yrojapHbId aHOT)?

®. CocraBbre cxembl amekTponu3a pactBopoB COCl,, mporekarommx Ha YrojibHOM |
pacTBopuMOM KOoOalbTOBOM aHojgax. B uyém Oyner 3akmrouarbes pasnuuue? PaccuuTaiite
JIEKTPOXMMUYECKUI SKBUBAJIECHT BBIACIUBIIEIOCS HAa aHOJE MPOAYKTa (2JIEKTPOJIU3 MPOBOJAT Ha
YTOJIbHOM aHO/IE).

J3 «Koppo3us METauIoB U CIUIaBOBY
3aganme 1

Onpenenute Tun koppo3uu. CocTaBbTe ypaBHEHMs MPOLECCOB, NPOTEKAOMUX B KAXKJIOM M3
CIly4aeB, U CXEMY KOPPO3MOHHOTO JIEMEHTA JJISl CIy4as HJIEKTPOXMMUYECKON KOPPO3MH. YKaKUTE
THUI KOPPO3UOHHOTO Pa3pyLICHHUS.

(A) a/ lllepoxoBaras >xene3Has TUIACTUHKA B Cpejie ra3000pa3Horo xjopa mpu T=573 K;
6/ V3oruyras 1iMHKOBas Iu1acTUHKa B pactBope KoS mpu T=298K.
(b) a/ IlonupoBaHHas TUIACTUHA U3 YIIIEPOAUCTOM CTalK B CyXoM xJyiopoBojopoze nmpu T=300 K;
6/ [lonupoBanHas antoMuHueBas miaactuHa B pactBope Ca(OH); mpu T=298 K.
(B) a/ [lonupoBaHHast atOMUHUEBas IUIACTHHA B cyxoM Bozayxe npu T=400K;
0/ lllepoxoBatas xene3nas ractuika B pactBope (NH4)2S mpu T=298K.
(I') a/ lllepoxoBaTas xene3Has MIaCTUHKA B CyXoM Bozayxe npu T=373K;
0/ N3ornyras xene3nas miactuHa B pactBope NiSO4 mpu T=298K.
(1) a/ lllepoxoBarasi IUHKOBAs MJIACTUHKA B CyXOoM cepoBojaopoie ipu T=300K;
0/ TTonmupoBaHHast anoMUHUEBas iacTuHa B pactBope FeCl, mpu T=298K.
(E) a/ 3ornyTas miacTiHa U3 YriIiepoIUCTON CTalIl B CyxoM xjopoBogopoe rnpu T=300K;
6/ N3ornyras nuHkoBas miactiuHa B pactBope Nap,CO3 mpu T=298K.
(%K) a/ llepoxoBaras anroMUHHEBAs IIACTUHA B BOJASHOM mape npu T=423K;
0/ N3ornyras xene3nas miactuna B pactBope HCI mpu T=298K.
(3) a/ IlonupoBaHHasi HIMHKOBAsI IJIACTHHA B CyXOM cepoBojopojie mpu T=360K;
6/ [onupoBaHHas HUHKOBAA M1acTHHA B pacTBope CuSO4 mpu T=298 K.
(M) a/ U3ornyras miacTHHA W3 YIIEPOJIMCTON CTaM B HACBIIIEHHOM KHCIOPOJIOM O€H3WHE TIpH
T=298K;
6/ N3ornyras amoMuHueBas mactuHa B pactBope NaSO3z mpu T=298 K.
(K) a/ [TonupoBaHHas anfOMUHUEBAs IJIACTHHA B CyXoM Bo3ayxe mpu T=398K;
6/ [mactuHa u3 yriepoaucroii cramu B pactBope KoSO4 mpu T=298 K.
(JI) a/ [TonupoBaHHas MIacTUHA U3 YIIIEPOAMCTON CTAU B CyXOM xJyiopoBojopoze mpu T=350K;



6/ lllepoxoBaTasi HMHKOBAs TUIACTHHKA BO BIAXHOM Bo3nyxe rpu T=298K.
(M) a/ llepoxoBaras kee3Hasl MIIACTUHKA B HACBHIIIIEHHOM KHCIIOPO0M KepocuHe npu T=298K;
0/ [Inactuna u3 yrnepoaucroii cranu B pacrsope CrCl, mpu T=298 K.
(H) a/ [lonmupoBaHHas IUIACTMHA M3 YTJIEPOAMCTON CTajil B HACBHIIICHHOM XJIOPOM KEpPOCHHE MpHU
T=298K;
6/ IMonmupoBanHas amomuHueBas miactuna B pactBope Ca(NO3), mpu T=298 K.
(O) a/ IlonupoBaHHas IMHKOBAs IUIACTHHA BO BIaKHOM Bo3ayxe npu T=300K;
0/ IlnactunHa u3 yraepoauctoit cranu B pactBope NaOH npu T=298K.
(IT) a/ IlonupoBaHHas jkee3Has IUIACTHHA B BOJIsiHOM nape npu T=473K;
6/ N3oruyras ruaKoBas miactuna B pactBope KCI mpu T=298 K.
(P) a/lllepoxoBaras alOMHHHUEBAs IJIACTUHKA B CyXOM xJyiopoBojopoe mpu T=380K;
6/ N3ornyras sxene3Has miactuda B pactsope (NH4)2SO,4 mpu T=298 K.
(C) a/ lllepoxoBaTast xene3Has IIIACTUHKA B CyXoM cepoBojopose npu T=330K;
6/ lllepoxoBaras amoMuHHEBas MIacTUHKA B pacTBope NapS mpu T=298K.
(T) a/ [TonupoBaHHas MJIACTHHA U3 YTICPOAUCTOM cTaau B razoo0paszHom xsope mpu T=398K;
6/ITonupoBanHast UHKOBas mractiuHa B pactBope K,SiOz mpu T=298K.
(Y) a/ [lonmupoBaHHas IACTUHA U3 YIIIEPOAMCTON CTANM B cyXuX mapax opoma mpu T=320K;
0/ N3ornyras nunkoBas miactuHa B pactBope Cr(NO3), npu T=298 K.
(®) a/ IlonupoBaHHas aTIOMUHHUEBAS TUIACTHHA B HACHIIIEHHOM KUCIIOpOoIoM KepocuHe mpu T=298K;
0/ IlonmupoBaHHas aTrOMUHKHEBAs T1acTUHA B pactBope HaSO4 ipu T=298 K.

3aganme 2
(A) Kakoii u3 JAByX METaUIOB, KOHTAKTUPYIOIIMX B KOHCTPYKIIMH, OYIET IOJIBEpPrarhCs
paspylieHuo. MeTrainyeckoe HU3JeTUe HAaXOIUTCS B pacTtBope snektponurta. (CocTaBbTe
COOTBETCTBYIOIIHE YPABHEHHS U CXeMY KOPpPO3HOHHOTO 3eMenTa: Fe/Ti B pactBope CuCly;
(B) Cwm. ycnoewue B Bapuante A: Cu/Au B pactBope CrCly;
(B) Cwm. ycnosue B Bapuante A: Fe/Cd B pactBope KOH,;
(') Cm. ycnoBue B Bapuante A: Sn/Cu B pactBope Na,SiOs;
() Cwm. ycnosue B Bapuante A: Fe/Zn B pactBope HCI;
(E) Cwm. ycnosue B Bapuante A: Cd/Ni B pactope Cr(NO3),;
(’K) Cwm. ycnosue B Bapuante A: Co/Pb B pactBope NaOH,;
(3) Cwm. ycnoue B Bapuante A: Mn/Fe B pactBope NaCl;
(M) Kakum - aHOAHBIM MM KaTOJIHBIM — MOKpBITHEM OyzaeT nuHK (1), ecnu u3znenne u3roToBIEHO U3
xene3a (2)? Hanmmmre cxeMy KOPpPO3MOHHOIO IIpoliecca, HPOTEKAroIero MNpHU HapylIeHUU
1esiocTHoCcTH MOKpBITHS B pacTBope (NH4)2SO;4 (3).
(K) Cwm. ycioBue B Bapuante 1. 1 — Ni, 2 — Fe, 3 - B pactBope NaCl
(JI) Cm. ycrosue B Bapuante M. 1 —Pb, 2 — Fe, 3 - B pactBope Na,CO3
(M) Cwm. ycrnosue B Bapuante U. 1 —Cr, 2 — Fe, 3 - B pactBope Cu(NO3),
(H) Cwm. ycnosue B Bapuante U. 1 — Cu, 2 — Fe, 3 - B pactBope H,SO3
(O) Cwm. ycrnosue B Bapuante U. 1 — Ag, 2 — Fe, 3 - B pactBope Na;SO4
(IT) Cwm. ycnosue B Bapuante M. 1 — Sn, 2 — Fe, 3 - B pactBope KOH
(P) Cwm. ycnosue B Bapuante 1. 1 — Au, 2 — Fe, 3 - B pactBope MgCl;
(C) B xagectBe npoTeKkTOpa AJs 3alllUThl OT KOPPO3UHU CTAJIBHBIX M3JIEIMNA MCIOJIb3YIOT AFOMUHUU.
CocrtaBbTe cXeMy MPOLECCOB, JIEKAIUX B OCHOBE 3aIMTHOTO JEHCTBUS MPOTEKTOPA, MPOTEKAIOIIUX B
pactBope Mn(NO3); .
(T) B xauecTBe mpOTEKTOpa AJIS 3ALIUTHI OT KOPPO3UU CTAIBHBIX M3/EIUNA UCHOJIB3YIOT ATIOMUHUH.
CocraBbTe cXeMy MPOIECCOB, JIEKAIIUX B OCHOBE 3AIIUTHOTO JCHCTBUS MPOTEKTOPA, MPOTEKAIOIINX B
IMOYBEHHOM pacTtBope ¢ pH = 7.
(Y) B kadecTBe mpOTEKTOpa IS 3aIUTHl OT KOPPO3UM CTAJIbHBIX M3JIE€JIUN HMCIOJB3YIOT MapraHel.
CocrtaBbTe cXeMy MPOLECCOB, JIEKAIIUX B OCHOBE 3aIMTHOTO JEHCTBUS MPOTEKTOPA, MPOTEKAIOIIUX B
pactBope NaHCOs3.



(®) B xauecTBe MpoTEKTOpa AJIs 3aLIUTHl OT KOPPO3UU CTAIBHBIX M3JEIMI HCHOJB3YIOT MapraHel.
CocraBbTe cXeMy MPOIIECCOB, JICKAIIUX B OCHOBE 3AIUTHOTO JEHCTBUS MPOTEKTOPA, MPOTEKAIOIINX B
pactBope HNO:s.

Tema «Boaa kak HHAMBUIYAJbHOE BENIECTBO»

Boga xak xumuueckoe coequHeHue. MI30TOnHEBIA cOCTaB BOJIEBL.

CtpoeHueM MoJIEKYJIbl BOJIBI.

Bonopoanas cBs3b, BOAOPOIHAS CBSI3b B BOJIE.

CTpyKTypa KUJIKON BOJIBI.

CrpykTypa TBEpAOH BOJBI.

CBoiicTBa BOIBI.

Anomanuu Boabl. X ponb 11t 5KUBOW IPUPOABL.

[Tonsitue pactBopumoctu. OCOOEHHOCTH PACTBOPUMOCTH Ia30B, )KHUJIKOCTEH, TBEPABIX
BemecTB. 3akoH ['enpu-JlanbToHa.

XUMUYECKUE CBOMCTBA BOJIbI.

ONoGa~WONE

©

Tema «/lucnepcHble cucrtembl. KoJu1oMaHbIie pACTBOPHI.)

1.

2.

=

=

=

=

Komnongneie cucrembl. Knaccudukanus xomutonaHeix cucteM. OCOOCHHOCTH MX CTPOCHHUS H
CBOWCTB.

JUig KoaryisiuMu pa3iMuHbIMM 3JIeKTponuTaMu 30 ruzapokcuaa xenesza (1) onpenenénnoit
koHueHrpanuu pacxoayercs a) KCI - 12 mmons, 6) BaCl, — 11,8 mmoins; B) K;SO4 — 0,20 MMmob;
r) MgSO,4 — 0,21 mMmoub. [laiiTe mpUMEpHYIO CTPYKTYPY MHIICIUIBI, €CIIA 30J1b OBLI TOJTY4YeH U3
FGC|3.

Yro Takoe KOJUTOUTHBIE CUCTEMBI. METOABI MOIy4YeHUS KOJUIOMIHBIX CUCTEM.

[IpoGHoe koarynupoBanue 305 rujgpokcuaa xenesa (1) pasnuyasIMu 5IeKTpOIUTAMH MTOKA3aJI0,
YTO MPH MPOYUX YCIOBHUSAX MOpor Koaryisiuu [Mmous/i| coctapisier aist KCI... 40, CaCl; ... 35,
K2SOy4 . .. 0,5, NagPOy . . .0,02. Kakoii 3apsia Hec€T rpaHynia KoJUIOMIHOU YyacTuisl? Hanummue
PUMEPHYIO (POPMYITy KOJUTOMTHOW YaCTHIIBI.

Koarymsiiust  komumouaneix  cucteM.  [lopor koarymsmmu. Koarymsauuwss mox  aeiicTBuem
AIIEKTPOJIUTOB.

IIpo6HOe KoarynupoBaHue 30715 CyJb(ra MBIIIBIKA PA3TUYHBIMU 3JEKTPOIUTAMHU MIOKA3aJI0, YTO
IPU MIPOYMX PABHBIX YCIOBHUSAX MOpOr Koaryssinuu (Mmois/i) coctasisiet st KCl — 50, AlCI; —
0,09, CaCl;, — 0,7, MgSO, — 0,8. Kakoii 3Hak 3apsiia HeCET TpaHy/ia KOJUTOMIHON yacTuIlbl? Jlaiite
MIPUMEPHYIO €€ popMyITy.

MonexkyasipHO-KMHETHYECKUE U OTITUYECKHE CBOMCTBA KOJIJIOUHBIX PACTBOPOB.

Kakoit 066ém 0,001 M pactopa MnCl, nago mpubasuts k 0,021 0,003 M Na,S, uto0bl He
MPOM30III0 00pa3oBaHus 3011 cyabduma maprania (11).

CrpoeHune KOITOUIHOM YacTULIbI CyClieH3011a. (-ITOTeHIHAI.

Kakoii 066éMm 0,003 H. pactBopa xiopuaa meau (1) nago mpubasuts k 0,061 0,002 H. AgNO3,
YTOOBI YaCTHUIII 3011 UMEITH OTpUIIATeNbHBIN 3aps. CocTaBbTe hopmyiny mutesuist 30511 AgCl.

VY CcTONUMBOCTD KOJUIOMAHBIX cUCTEM. MIOHHO-3/IEKTPOCTaTHYECKUN U a/ICOPOLIMOHHO-COJIbBATHBIN
(haKTOpBI YCTOMYMBOCTH.

Kaxkoii 066ém 0,006 H. AQNO3 Hago npudasuts k 0,031 0,012H. pactBopa KCI, 4To0sI momy4anuTts
OTPHIIATEIIEHO 3apsHKEHHBIC YACTHIIBI 307151 Hoauaa cepedpa. Hanmummre Gpopmyry MUTIEIITEL.
Komnouansie cuctemsl. Knaccudukanus xomouansix cucrteM. OCOOEHHOCTH UX CTPOEHHS U
CBOMCTB.

[Moxyumnm KOJNJIOUAHBIA PacTBOP KpEMHHEBOW KHCIOTHI ipu B3aumozelricteuu BaCl, u H,SO4. B
AJIEKTPUYECKOM TI0JIE YAaCTHIBI 307151 TepeMemaroTcess K aHomxy. OmnpenenuTe 3aps TpaHYIb,
cocTtaBbTe (hopMyy MULleIUIbl. Kakoi U3 HCXOIHBIX AJIEKTPOIUTOB ObLI B3ST B U30BITKE?
[lepeuncnute CBOWCTBA KOJUTOMIHBIX pacTBOPOB. OMUIINTE SJICKTPOKUHETUIESCKHAE CBONCTBA.
[Monyunmm xomnmouansiid pactBop Pbl, mpu B3anmoneiicteun Nal u PO(NO3),. B anextpuueckom



MIOJIE YaCTULIBI 30715 TepeMelIaTcs K aHony. OnpenenuTe 3apsi rpaHyiibl, COCTaBbTe (hopMyy

MutesIbl. Kakoit 13 HCXOIHBIX 3JIEKTPOJIUTOB OBLT B3SIT B N30BITKE?

Koarynsmus ruspooOHBIX KOJUTOMIHBIX CUCTEM O] ICHCTBUEM AJIEKTPOJIUTOB.

4. CocraBbTe (OpMYNly MHLEIBI 308 THAPOKCHJIA AJIIOMUHUS, MOJIYYEHHOrO IpH TIIIyOOKOM

THIPOJIN3E CyIb(ara aTtOMUHUS.

Yro Takoe KOJIOUJHBIE CUCTEMBI. MEeTObI MOTY4YEHUS KOJUIOMIHBIX CUCTEM.

6. Ilpu npomyckanuu H,S depes pactBop FeCl, momy4nim KoIOUWAHBINA pacTBOp Cyiabdua jxenesa.
Hanummre hopMyiny MHULIEIUIBI, ONIPEENINUTE 3HAK 3apsia IPaHyJIbl.

w

o

Tema «CBOHCTBA HEMETAJIOB)
Tema 1. 'asiorensl u ux coenuHenusi. KauectBeHHble peaKkiMy HA AHHUOHBI I'AJIOT€HBOI0POIHBIX
KHCJIOT

A3

Bapuanr 1
1. Kakue w3 BemecTB, (OPMYIJIbI KOTOPBIX JaHBl HIDKE, B3aMMOJICHCTBYS IOMApHO, OOpa3yroT
xyiopoBojgopoa: NaCl, KC1, NaHSOg4, H,SO,4? Hanuimre ypaBHEHUS BCEBO3MOXKHBIX PEAKITUN.
2. Hamumure ypaBHEHHE OKHCIUTEIBHO-BOCCTAHOBUTEIHLHOTO TPOIECCa, COCTAaBUB AJIEKTPOHHO-
nonHbli  Oamanc: Cl,+Ca(OH),—. Omnpenenute SKBUBAJCHTHYIO MAacCy OKHUCIUTENS U
BoccTaHOBUTENSA. ONIpeIenuTh TEPMOIUHAMHYECKYIO BEPOSATHOCTD 3TOM peaKIuu.
3. Onpenenute Maccy OpOMHOI BOJIbI, KOTOpasi HE0OXoauMa Ui okucieHus 15,2 r cynbdara xenesa
(Il) B cepuokuciiom pactBope, ecid B 100 T Boasl npu 20°C pactBopsiercs 3,6 T Opoma. Hanummre
ypaBHEHHE COOTBETCTBYIOIIEH PEaKIIHH.

Bapuanrt 2
1. B onHy mpoOHpKy HaJdWiId CONSIHYIO KHCIOTY, a B JAPYryl XJopua HaTpus. Kakumu peaktuBamu
MOHO OIPEICNIUTh B KAKOW MPOOUPKE COJIsTHASI KUCIIOTA, a B KAKOM MOBapeHHas CoJib?
2. HanumuTte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBLHOTO MIPOIECCA, COCTaBUB SJIEKTPOHHO-
nonnHbl Oamanc: I,+Cl,+H,O—HIOs+... . Omnpenenute SKBHBAICHTHYIO MAacCy OKHUCIHTEIS H
BoccTaHoBUTENs. ONpeneanTb TEPMOIMHAMUYECKYIO BEPOSITHOCTD 3TOM peakluu.
3. Kakas macca iiona BbLAENUTCS, €cilu B peakiuio BeTynuwio 0,31 pacTBopa mepMaHraHara Kajnus
(p=1,04 r/mn) ¢ maccoBoii goneit 6%? Hanumure ypaBHEHHE COOTBETCTBYIOIICH peaKUu.

Bapuanrt 3
1. Ha ueM ocHoBaHO ne3uHduuupyromiee u Oensiiee aeiicTBre XimopHoi u3Bectu? Jlaiite oObsicHeHNE
Y TIPUBEIUTE YPABHEHHS PEaKIUH.
2. Hamumure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOLECCa, COCTABUB AJIEKTPOHHO-
noHHbI Oananc: BrytKOH—. Onpenennte SKBUBATEHTHYIO MAacCy OKHUCIWTENIS M BOCCTAHOBUTEIIS.
Onpenenuts TEPMOAMHAMUYECKYIO BEPOSITHOCTD 3TON PEAKILIUH.
3.0npenenute MosipHyro KoHIeHTparuio 3kBuBaieHTa HC1, eciu u3 0,21 HC1 nocnie mpubasienus
AgNO;3 obpazosanock 0,574 r ocanka. Hanummre ypaBHeHHE COOTBETCTBYIOIIEH pEeaKIIUH.

Bapuanrt 4
1. Uccnenys conp 6emoro nseta K. Illeene (1742-1786) oOHapy»Kui, 4To B TEMHOTE OHA HE MaxHeT, a
Ha CBETY HAUMHAET TEMHETh U MO- ABIIIETCS 3amax xjopa. Yto 3To 3a cob?
2. Hamumure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOLECCa, COCTABUB AJIEKTPOHHO-
noHHbIM Oamanc: I[p+KI—. Onpenenure 5KBUBAJICEHTHYIO MAacCy OKHCIUTEIS W BOCCTAHOBUTEIS
Ornpenenutbs TEPMOAMHAMUYECKYIO BEPOSITHOCTD 3TON PEAKILIUH.
3. Boruncnure maccoByro apomo (%) KlOs, ecnmu 6,5 r pactBopa, pearupyer ¢ usz0Obitkom KI B
CEpHOKHUCIIOM pacTBope, 0bpa3zys 0,636 r iioga. HanummTe ypaBHeHHE COOTBETCTBYIOIICH PEAKIUU.

Bapwuant 5
1. TloueMy MOXHO TMONYYHTH XJOPHYIO BOAY, HO HEJb3d MONy4uTh (TopHyro Boay? Jlaiite
000CHOBaHHBIM oTBeT. 2. Hamummure ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO IIpoOIecca,
COCTaBHB 3JEKTpPOHHO- HMOHHBIM OananHc: KC103+FeSO4+HSOs4—. Ompenenure 3KBUBAIECHTHYIO
MacCcy OKHCIUTENS W BOcCTaHOBUTENSA. ONpeaenuTh TEPMOIUHAMUYECKYIO BEPOSTHOCTh ATOM
peaKkiuu.



3. B 1 n pactBopa conepxurcst 8r HC104. Onpenenute 5KBUBAJIEHTHYIO KOHLEHTPALUIO KUCIOTHI,
eciu peakius mporekaeT mo ypaBHeHH0 HC104+S0,+H,0—HC1+HS0O,.
Bapuanr 6
1. Boanblii pacTBOpa MOJOBOJOpO/A Ha BO3IyXe OBICTpO OypeeT, MeXAy TeM KaKk B OTCYTCTBUHU
BO3/yXa pacTBOp ocTaercsi ObecuBeTHbIM. YeM 310 00BsicHseTcss? HanncaTh ypaBHEHHUS IPOTEKAIOIINX
peaKuid.
2. Hanumurte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHOIO IIPOLIECCA, COCTaBUB 3JIEKTPOHHO-
noHHbIM O6aanc: KMnO4+HI—. Onpenenute SKBUBaJICHTHYIO MacCy OKHCIUTEIS ¥ BOCCTAHOBUTEIIS.
Ornpenenutb TEPMOAMHAMUYECKYIO BEPOSITHOCTD 3TON PEAKIIUHU.
3. Paccuunraiite Mmomsipayto koHreHTpanuio HC1, ecnu B pe3ynbraTe mpuOaBieHus N30bITKa HUTpaTa
cepedpa k 0,11 HC1 obpazoBancs 1t ocagka. Hanummre ypaBHeHHE COOTBETCTBYIOIIEH peaKIiu.
Bapuant 7
1. B oxHO# K0JIOE COMEPIKUTCS PAacCTBOP XJIOpUIA HATPUs, B Ipyroi noauaa Hatpus. Kak onpenenurs,
4TO e HaxoauTca? Hanmucath ypaBHEHHSI COOTBETCTBYIOIINX PEAKIUH.
2. Hanumure ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBUTEJIBHOIO IIPOLIECCA, COCTaBUB 3JIEKTPOHHO-
noHHbl Oamanc: KBrOs+KBr+H,;SO;—. Onpenenure 53KBHBAJICHTHYIO MacCy OKHCIHUTENIS |
BoccTaHOBUTENSA. ONpeienuTh TEPMOIUHAMHYECKYIO BEPOSATHOCTD 3TOM peaKIuu.
3. B pesynbrare peakiuu 6 r pactBopa HC103 ¢ uz6sitkom HC1 obpazoBanocs 14,21 xmopa (H.Y.).
Boruucnure maccoyro nomto(%) HC1Os; B pactBope. Hanummre ypaBHEHHE COOTBETCTBYIOIIEH
peaxiuu.
Bapuanr 8
1. KakoBa oTHOCHTENbHAS IIJIOTHOCTh HOJA0BOAOPO/IA 110 XJIOPOBOIOPOAY?
2. Hanumure ypaBHEHHE OKHMCIUTEIbHO-BOCCTAHOBHUTEJIBHOIO IIPOLECCA, COCTaBUB 3JIEKTPOHHO-
noHHbI  Oamanc: SO,+Br,+H,O—. Omnpenenute HSKBUBAJGHTHYIO MacCcy OKUCIHTENS U
BoccTaHOBUTENSA. ONIpeIenuTh TEPMOIUHAMHYECKYIO BEPOSATHOCTD 3TOM peaKIuu.
3. Paccuuraiite o6bem Opoma BcrynuBiiero B peakiuio ¢ 0,51 0,5M pacTtBopa XJIOpHOBAaTUCTON
KHCJIOTHI, €cliu oJiuH U3 nmpoayktoB HBrO3? Hanumure ypaBHeHHE COOTBETCTBYIOIIETO MPOIIECcca.
BapuanTt 9
1. Kakas u3 ramoreHBOJOPOJHBIX KHUCIOT HE 00pa3yeT CBOOOJHOrO rajoreHa Ipu AEUCTBUU
okuciurenei? Jlaiite 000CHOBaHHBIN OTBET.
2. Hanumurte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHOTO IPOLECCA, COCTaBUB 3JIEKTPOHHO-
nonHbld O6ananc: HI+H,;SO4—. Omnpenennte SKBUBAJICHTHYIO MAacCy OKHCIUTENS M BOCCTAHOBUTEIIS.
OrnpenenuTs TEPMOAMHAMUYECKYIO BEPOSITHOCTh 3TOW PEAKIIUH.
3. Beruncnute 00beM xJopa (H.y.) 1 Maccy TUAPOKCUIA KaIHsl, KOTOpble HEOOXOAUMBI JJIs MOTy4eHUs
50 Kr 6epTOIETOBOM COJH, €CITU BBIXOJI TPOYKTa cocTaBisieT 87%.
Bapuant 10
1. B Tpex mpobupkax HaxoJATCs XJIOpHUI HaTpusi, Opomua HaTpus, Hoaun Hatpus. Kak onpenenuts B
Kakoii mpobupke uto Haxoautcs? [IpuBenuTe ypaBHEHHs pEaKInii.
2. Hanumure ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHOIO IIPOLECCA, COCTaBUB 3JIEKTPOHHO-
noHnbel Gamanc: KC103+KI+H;SO4—. Ompenenure 5KBUBAJIEHTHYIO MacCy OKHUCIUTENS U
BoccTaHOBUTENSA. ONIpeienuTh TEPMOIUHAMHYECKYIO BEPOSATHOCTD 3TON PEaKIUU.
3. TexHuueckuil xyopar Kaius colepkuT 5% npumeceid. Omnpenenure Maccy Xjopara Kaiws,
HEOOXOUMYIO JUIsl TIOJYYEHHs] KUCIOpoJa B 00ObeMe, JOCTaTOYHOM JUIsl OKHMCIeHHs 14 51 ammuaka
(n.y.) 6e3 katanuzaTopa. Hamummmre ypaBHEHUs COOTBETCTBYIOIINUX PEAKIIUA.

Tema 2. Cepa u eé coenunenusi. KauecTBeHHbIe peaKIiiM HA AHHOHBI KHCJIOT Cepbl
JAN3
Bapwuanrt 1
1. V3BecTHO, YTO cepa HEpacTBOpHMA B BOJIE, HO pacTBOPSAETCS MPU HArpEBaHUHU B BOJAHBIX PACTBOPAX
cynbdura u cynbpuaa HaTpus. UeM 310 00bscHsIETCSA?



2. HanwmuTte ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBHUTEIHLHOTO MPOIECCA, COCTABUB DSJIEKTPOHHO-
noHHbIM Oamanc: KMnO4+NayS;03—. Omnpenenure 5SKBUBAICHTHYIO MAacCy OKHCIUTENS U
BoccTaHOBUTEsI. ONpenenuTh TEPMOTUHAMUYECKYIO BEPOSITHOCTh 3TOUM peaKkInu.
3. Kakyro peakmuto umeroT pactBopbl NapSOs; u NaHSO3? Beruucnure KOHCTaHTY THAPOIM3A IS
CyIb(UT U TUAPOCYIHGUT —HMOHOB, MOJIB3YSACh 3HAYCHHEM KOHCTaHT nucconuanuu HpSOs; mo [ u 11
CTYIICHSIM.

Bapuanr 2
1. [Touemy cepoBoOIOpOIHAS BOJA IIPH CTOSTHUU MyTHeEeT?
2. Hanwmurte ypaBHEHHE OKHCIUTEIHLHO-BOCCTAHOBHUTEIHLHOTO MPOIECCA, COCTaBUB 3JIEKTPOHHO-
nouubli OamaHc: Fep(SO04)3+NaS;03—. Onpegenure SKBUBAJICHTHYIO MacCy OKHCIHTENIS U
BoccTaHoBUTENsI. ONpeneanuTh TEPMOTUHAMUYECKYIO BEPOSITHOCTh 3TOM peaKkinu.
3. Kakoii 06bem SO2(H.y.) moTpeOyeTcs A MoJHOTro odeciBeunBanus pactBopa KMnO4 o6semMom
250 M1, ecniu ero MOJIsIpHAs KOHIIEHTpalus dKBuBaiieHTa coctasisier 0,1 Monn/n?

Bapuanr 3
1. Kak u36aBuTcs OT mpuMecH cyinbpuTa B cyibdare Kamus?
2. Hanumurte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBLHOTO IIPOIECCA, COCTAaBUB 3JIEKTPOHHO-
noHHb Oamanc: SO;+KMnO4+H,O0— . Omnpenenute SKBUBAJICHTHYIO MAacCy OKHCIUTENS U
BoccTaHoBuTeNs. ONpeneanTb TEPMOIUHAMUYECKYIO BEPOSATHOCTD 3TOM peakiuu.
3. PactBop, comepxkammuii 5,12 r cepet B 100 r cepoyriepona, KUIMHUT TPH 46,67°C. Temneparypa
KHUIICHUSI YUCTOI'O CEPOYIIepoaa 46,20°C. D0ymIHMoCcKONMuYecKasl KOHCTaHTa cepoyriepoga 2,37.
BBIMHCIUTE MOJICKYIISIPHBINA BEC CEPhl U YCTAHOBUTH, U3 CKOJIBKIX aTOMOB COCTOMT MOJICKYJIa CEpPHI.

Bapuanr 4
1. Kakme w#3 TEPEYUCIICHHBIX HWXKE Ta30B HENb3s CYIMIUTh TNPONMYCKAHHEM WX uepe3
KOHIEHTPUPOBaHHYIO cepHyto Kucioty: CO2, CO, HyS, SO2, NH3,HC1? O0bsicauTe nouemy?
2. Hanwmurte ypaBHEHHWE OKHCIUTEILHO-BOCCTAHOBHUTEIHLHOTO IIPOIECCA, COCTABUB 3JICKTPOHHO-
noHHbll Oamanc: HySO3+KMnOs,— . Ompenenute SKBUBAJIEHTHYIO MAacCy OKHCIUTENS U
BoccTaHOBUTESI. ONpeeIuTh TEPMOTUHAMUYECKYIO BEPOSITHOCTh 3TON PEaKIIHH.
3. Ilpu 900°C mwoTHOCTD napoB cepbl 10 BO3Ayxy paBHa 2,207. CKOJIBKO aTOMOB CE€pbl BXOJIUT B
COCTaB CEPbI B ’TOM COCTOSIHUU?

Bapuant 5
1. Kak moiny4uth cepoBOJIOPOI, IMESI B CBOEM PACIIOPSHKEHUH IIHHK, CePY U CEPHYIO KUCIOTY?
2. HanumuTte ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBHUTEIHHOTO MIPOIECCA, COCTaBUB DSJIEKTPOHHO-
noHHbIH Oamanc: NapSeO3;+HC1+H;S—. Omnpenenure SKBHUBAICHTHYIO MAacCy OKHCIHTENS H
BoccTaHoBUTENs. ONpeneanTh TEPMOIUHAMUYECKYIO BEPOSATHOCTh 3TOM peakiuu.
3. B 1 11 BobI pacTBOPEHSI 2,2 1T cepoBOI0poa mpi 750 MM. pr. 1. 1 25°C. BEIUHCIHTB MPOIECHTHYIO
KOHIIEHTPAIIMIO PacTBOpA.

Bapuant 6
I. C nmnoMompl KakhX peakuuid MOXXHO  OCYIIECTBUTh  CJEIYIONIME  IpEeBpallCHUS:
H,S0,—S0,—CaS03—CaS0O4?
2. HanumuTte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIHHOTO MIPOIECCA, COCTaBUB DSJIEKTPOHHO-
noHHBIH Oamanc: HSeO4+SO,— . Ompenenwte 5SKBUBAJICHTHYIO MacCy OKHUCIHTENS U
BoccTaHoBUTENs. ONpeneanTh TePMOIUHAMUYECKYIO BEPOSATHOCTh 3TOM peaKkiuu.
3. XnopaHruapuT cepHoil KMcIoThl Maccoil 0,675T pacTBopeH B Boje. Macca 0CaXA€HHOTO U3 3TOr0
pactBopa cynbgata 6apus O6buta paBHa 1,167 r. Cynbdar Gapust 6611 ordunasTpoBan. K ¢uinstpaty
npubasunu pactBop AgNO3 B u30siTke. Macca Bbinasiiero ocazaka 1,433r. Haiitu cocraB u gopmyiy
XJIOpaHTUAPHUA.

Bapwuant 7
1. Kak u3meHsieTcst 3IeKTPOIPOBOJHOCTh PAacCTBOpPA CEPHOM KUCIIOTHI IO Mepe MpuOaBIeHUS BOJBI K
KOHIICHTPUPOBAHHOM CEPHON KHUCIIOTE?
2. HanwmuTte ypaBHEHHWE OKHUCIUTEIHbHO-BOCCTAHOBHUTEIHLHOTO MPOIECCA, COCTAaBUB DSJIEKTPOHHO-
noHHb Oamanc: H,SeO;+FeSO,+H,SO,—. Omnpenennure SKBUBAJICHTHYIO MAacCy OKHCIHTENS H
BoccTaHOBUTENsI. OMpeneanuTh TePMOIUHAMUYECKYIO BEPOSTHOCTh 3TOM peakinu.



3. Cxosbko mi 0,5 H. pactBopa (NHy)2S notpebyercst, 4ToObI OCaJAUTh BECh IIMHK, coaepskariuii B 20
M 0,15 M pactBopa ZnSO4?

Bapuanr 8
1. Tlouemy Henb3s CYIIUTh CEPOBOJOPOJ MPOIYCKash €ro uepe3 KOHIECHTPUPOBAHHYIO CEPHYIO
KkucioTy? OTBET MOTUBUPYHUTE.
2. Hamummre ypaBHEHHE OKHCIUTEIHbHO-BOCCTAHOBUTEILHOTO IPOIECCa, COCTABUB AJIEKTPOHHO-
noHHBIH Oamanc: NaySeOz+ZntHC1—. Ompenenute 5SKBUBAJICHTHYIO MAacCy OKHUCIHTENS U
BOCCTAHOBHUTEIIS.
3. K 100 min 0,2 M pactBopa cynbhurta HaTpusi, nprudaBmiIn Takoit ke 06vem 0,2M pacTBopa xiopuaa
KaJbIHs. Beilagaer Jim ocasiok ¥ KakoBa Oyzer ero Macca?

Bapuant 9
1. [Touemy Henb3s MyTEM BBINAPUBAHUS WM TEPETOHKH PACTBOPAa CEPHUCTOW KHCIOTHI MOJYYUTh
OE3BOJIHYIO CEpPHUCTYIO KUCIIOTY?
2. Hamummre ypaBHEHHE OKHCIUTEIHLHO-BOCCTAHOBUTEILHOTO IPOIECCA, COCTABUB AJIEKTPOHHO-
nonablt  Oamanc: H,SeO3+KMnOs—. Omnpenenute JKBUBAJCHTHYIO MAacCy OKHCIHTENS W
BoccTtaHOBUTEISA. ONpeeuTh TEPMOTUHAMUYECCKYIO BEPOSITHOCTD ATOH PEaKIIIH.
3. Ilpu 00€3BOKMBAHMU KPUCTAIIMUECKOro cyibgarta Hartpus u3 1,288 r ero momyuyeHo 0,568 r
6e3BomHON comu. CKONBKO MOJEKYN KPUCTAIIU3AMOHHONW BOJBI COACPKHUTCS B MOJEKYJe
KpucTajjioruapara?

Bapuant 10
1. IlpuBenuTe MpUMEPHI U3BECTHBIX BaM PEAKIUN CEPHUCTOTO ra3a, B KOTOPBIX CTCIICHb OKHCIICHUS
CEepBI: a) HE MEHSETCs; 0) TOBBIIIASTCS; B) TIOHUKACTCSI.
2. Hamummre ypaBHEHHE OKHCIUTEIHHO-BOCCTAHOBUTEIFHOTO TIPOLECCA, COCTABUB AJIEKTPOHHO-
noHHbI  Oamanc: H;TeO3+SO,—. OmpenenuTe SKBUBAJICHTHYIO MAacCy  OKUCIHUTENs U
BoccTaHoBUTEINSA. OTpeenuTh TEPMOJUHAMUYECKYIO BEPOSITHOCTD ATOH PEaKIiH.
3. 2r Kpucramimdyeckoro cyibgaTa MarHus pactBopwid B Boje. Ckoiabko MuWImwiutpoB 0,5H.
pactBopa BaCl;, TpeOyeTcs 11t ocaxaeHUs BCEX MOHOB S04, COJIEpXKAIINXCS B pacTBOPE.

CBolicTBa coeJUHEHNH MOATPyNNbI a30Ta U gpochopa

Bapuantl
1. Kakumu crioco0amu 1MoJiy4aroT a30T B IPOMBIILICHHOCTH U B Jabopatopun? [IpuBenure ypaBHEHUs
peaKuuid.
2. HanumuTte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHTEIHHOTO MPOIECCA, COCTaBUB DSJIEKTPOHHO-
nounHblt Oamanc: KNOp+HI+H,SO,— . Omnpenenure SKBHBAICHTHYIO MAacCy OKHUCIHTENS U
BoccTaHoBUTENs. ONpeneanTh TEPMOIUHAMUYECKYIO BEPOSATHOCTh 3TOM peakInu.
3. Kakoit oObeM a3zora (H.y.) M CKOJIBKO KI' KapOwaa KajibIUsi HEOOXOIUMO ISl MojydeHus 1 T
TEXHUYECKOTO I[MaHaMuia KajbIus, coaepxariero 69% CaCN,?

Bapuant2
1. Kakue BemiecTBa crnefyeT OpaTh B KaueCTBE OCYIIUTENEU JJS MOJYYeHHsI CyXOro ra3000pazHOro
ammuaka? MOXHO JIU IS 9TUX 1eJIel PUMEHSTh CEPHYIO KHCIIOTY, XJIOPH Kalblus, oKcu Gocdopa
(V)?
2. Hamummre ypaBHEHHE OKHCIUTEIHHO-BOCCTAHOBUTEILHOTO TIPOIECCA, COCTABUB AIIEKTPOHHO-
uoHHbli Oamanc: KNO»+PbO,+H,SO4— . Omnpenenurte SKBHBAICHTHYIO MacCy OKHCIHTENS H
BoccTtaHoBUTEINSA. OTpeenuTh TEPMOTUHAMUYECKYIO BEPOSITHOCTD ATOH PEaKIiH.
3. Kaxoii o6beM Bo3nyxa (21% O3) TeopeTndyeckn HE0OXouM i okuciaeHus B NO 100m° NH; pu
25°C u 101,3 kITa?

Bapuanr 3
1. UeM oOBsicHsCTCS JIETKasT TUMEPHU3AIHs MOJICKYJ TUuoKcuaa azota? [loueMy mogoOHBIH mporiecc He
XapaKTepeH JJIsl CEpHUCTOrO ra3a?
2. Hamummre ypaBHEHHE OKHCIUTEIHLHO-BOCCTAHOBUTEILHOTO TIPOIECCa, COCTABUB AJIEKTPOHHO-
noHHbIA  Oamanc: NpHs+HQCl,—. Omnpenenurte  SKBHUBAJICHTHYIO  Maccy  OKHUCIMTENS U
BoccTaHOBUTEINSA. OTpeenuTh TEPMOTUHAMUYECKYIO BEPOSITHOCTD ATON PEaKIiH.



3. Kakum o6wemom 20%-Horo pactBopa NHiCl(p=1,06 r/mn) moxxHo 3amenuth | 1 14%-HOro
pactBopa (NHy)2SO4 (p=1,08 r/mi1) aas moiaydeHHs paBHBIX KOJHMYECTB amMMuaka mpu aeiicrsun KOH
Ha pacTBOPHI 3TUX COJIEH?

Bapuanr 4
1. UMetoTes Tpu CKIISTHKE 0€3 HaJmucei ¢ pa30aBICHHBIMHU PacTBOPa- MU COJISTHOM, CEPHOM, M a30THOM
kucnot. Kak onpenenuts rjae 4to Haxoaurces?
2. Hamuiure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOIECCa, COCTAaBUB AJIEKTPOHHO-
noHHbli  Oamanc: NO,+Ba(OH),—. Ompenenute SKBHBAJICHTHYIO MacCy OKHCIHTENS U
BoccTaHoOBUTENSA. OnpeieuTh TEPMOIUHAMUYECKYIO BEPOSATHOCTD 3TOM peaKIuu.
3. Beranciure konuenTpanuio NH4" (B Moib/T) B pacTBOpe Cynb(haTa aMMOHHS, €CITH TIPH OKHCIICHHH
50 M1 ero pacTBopa rUMOOpPOMATOM HATpPHsI B IIEIIOYHON cpezie 00pazoBaioch 56 Mi No(H.y.).

Bapuanr 5
1. Hanumwure ypaBHEHHMs NPUHIUIHAIBHO OTIMYAIOIIMXCA PEAKIMH TEPMHUUYECKOTO pPa3I0KEeHUS
COJIE aMMOHUSI.
2. Hamuiure ypaBHEHHE OKHCIUTEIBHO-BOCCTAHOBUTEIBLHOIO MPOIECCa, COCTAaBUB AJIEKTPOHHO-
noHHbI Oamanc: HNOs+l,—. Onpenenure SKBUBAJICHTHYIO MacCy OKHCIUTENIS U BOCCTAaHOBHTEIIS.
Ornpenenutb TEPMOAMHAMUYECKYIO BEPOSITHOCTD 3TOW PEAKIIUHU.
3. pH 0,1 M pacrtBopa a3upma Hatpusa cocrtaBiser 8,85. Boruumcnuts KoHcTaHTy auccounanuu
a3U0BOJIOPOAHON KUCIIOTHI.

Bapuanr 6
1. Kak u3 Bo3myxa, yris, BOJbl U M3BECTHSKA IMOJIYYUTHh a30THYIO KHCIIOTY, HUTPAThl aMMOHHUS H
KaJplus, KapOoHAT aMMOHHUS?
2. Hamumure ypaBHEHHE OKHCIUTEIBHO-BOCCTAHOBUTEIHLHOTO TPOIECCa, COCTAaBUB AJIEKTPOHHO-
noHHbId O6ananc: NO+KMnO,—. Onpenenute S5KBUBATCHTHYIO MAacCy OKHUCIHUTENS U BOCCTAHOBUTEIIA.
Ornpenenuts TEPMOAMHAMUYECKYIO BEPOSITHOCTh 3TOM PEAKIIUH.
3. Kakoii 06vem 41. KOH notpebyetcs s nornomenus 23 r NO,?

Bapuant7 1. Hanumure ypaBHEHHUs peakiuil, B KOTOPbIX a30THCTasl KUCIOTa IOJBEpraercs
CaMOOKHUCJICHHIO B CAMOBOCCTAHOBJICHUIO.
2. Hamumure ypaBHEHHE OKHCIUTEIBHO-BOCCTAHOBUTEIHLHOTO TPOIECCa, COCTAaBUB AJIEKTPOHHO-
noHHbll Oamanc: NoHs+KyCrO; +HC1—. OmpenenuTe SKBUBAICHTHYIO MacCy OKHCIUTENS U
BoccTaHoBUTENSA. OnpeenuTh TEPMOIUHAMHYECKYIO BEPOSITHOCTD 3TOM peaKIuu.
3. Ilpu 27°C YCTAaHOBWJIOCH OIpeNelieHHOe cocTosiHue paBHOBecHus B cucteMe 2NOy—N;Os 1 1
BeIlleCTBA MpH yka3zaHHOU Temriepatype u 101,3 klla 3ansn o0bem, paBubiitl 0,32151. Beraucnure xakas
J10JI TpaMMa BEIIECTBA HAXOAUTCA B BUE MPOCTEHIINX MOJIEKYJI U KaKasi B BUJI€ JUMeEpa.

Bapuanr 8
1. Ha HekoTOpyr0 cCOJIb aMMOHHUS IOAEHCTBOBAIM KOHLIEHTPUPOBAaHHOW CEPHOM KHCIOTOM.
BreigenuBimecss mpu 3TOM Ta3000pa3Hble MPOAYKTHl OKpAIIeHbl B OYpBHIM LBET W MOJTHOCTHIO
MOTJIOMIAKOTCA  pacTBOpoM Imienoud. OmnpenenuTe HCXOJHYIO COJb U HAaNUIIUTE YpPaBHEHHS
COOTBETCTBYIOIIMX PEAKIIMIA.
2. Hamumure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOLECCa, COCTABUB AJIEKTPOHHO-
noHHbIM Oamanc: KNO3z+C+S—Kj,S+... . Omnpenenute SKBUBAJEHTHYIO MAacCy OKHCIUTENS U
BoccTaHOBUTENSA. ONIpeieuTh TEPMOIUHAMUYECKYIO BEPOATHOCTD 3TOM peaKIuu.
3. Ckonbko rpaMMoB oja u ckoinbko M 36%-Horo pactBopa HNO3(p=1,22 r/mi) cnenyet B3Th AJs
nony4enus 1i 21%-noro pactBopa HIO3(p=1,21 r/mi)?

BapwuanT 9
1. 3meHuTCs U AieKTpudecKkas IpOBOJAMMOCTh BOJBI IIPU PAaCTBOPEHUH B HEll a) a3ora; 0) okcuua
azota (IV)? [laiiTe 000CHOBaHHBII OTBET.
2. Hamuimure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOLECCa, COCTAaBUB AJIEKTPOHHO-
nouHb Oamanc: KMnOs+KNO+H,O— . OmnpenenuTe SKBUBAICHTHYIO MacCy OKHCIUTENIS W
BoccTaHOBUTENSA. ONpeienuTh TEPMOIUHAMUYECKYIO BEPOSATHOCTD 3TOM peaKIuu.
3. [Ipu npokanuBanuu 7,28 T cMecH HUTPUTOB KaJlusl U HaTpus 0Opa3oBajioch 6 T CMECH HUTPHUTOB.
Omnpenenure MPOLICHTHBIA COCTaB UCXOIHOM CMECH.



Bapuantl0 1. IIpu paboTe B XMMHUYECKOH 1abopaTopuu ydyeHHK cobupan oxcua azora (II) B
OTKPBITHIN WIKMHIP. Ha ocHOBaHMM OmbITa OH MIPHINET K BBIBOMY, YTO okcuj a3ota (II) — Oypwrii ras.
IIpaB nu yuenuk? Ecium Her, TO, uyto mnpomszouuio? 2. Hanumurte ypaBHEHUE OKHUCIUTENIBHO-
BOCCTaHOBUTEJIBHOTO nporecca, COCTaBUB AIEKTPOHHO- MOHHBIN OanaHc:
KMnO4+NaNO;+H,O—KNOs+... . Ompenenure SKBHBAICHTHYIO MAacCy OKHUCIUTENS |
BoccTaHoBUTENs. ONpeneanTb TEPMOIUHAMUYECKYIO BEPOATHOCTh 3TOM peakiUu.

3. Ilpu npokamuBanuu 6,05 r xpuctasuoruapata Hutpara Meau (II) momyueno 2,00r ocratka.
Omnpenenure GopMyTy HCXOTHOM CMECH.
CBolicTBa coeJUHEHHH YIJIepoaa U KPeMHHS
A3

Bapuantl
1. CpaBHuTe cBoiicTBa rpaduTa u ammasa. Uem oOBACHSIETCS pa3HUIA B UX CBOMCTBAX?

2. Hamuiure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOIECCa, COCTAaBUB AJIEKTPOHHO-
noHHbIM Oananc: CHy+S— . Omnpenenute SKBUBAJECHTHYIO MAacCy OKHUCIUTEIS M BOCCTAaHOBHUTEIIS.
Ornpenenutb TEPMOAMHAMUYECKYIO BEPOSITHOCTD 3TON PEAKIIUHU.

3. IIpu pactBopenuu 0,5 T U3BECTHSKA B COJIIHOM KUCJIOTE MOJIYYEHO 75MJ1 raza npu 23°C u 104 xI1a.
Boeruucnure nponentnoe coaepskanre CaCO3 B U3BECTHSIKE.

Bapuanr 2
1. Kakyto peakuuio Ha JIaKMyC HMEIOT PacTBOpPHI KapOOHATOB IIEJIOYHBIX MeTaioB? YeMm 3To
o0OBsicHsieTCs?

2. Hamumure ypaBHEHHE OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOIO MPOIECCa, COCTAaBUB AJIEKTPOHHO-
noHHb Oanmanc: CO+S— Omnpenenure SKBUBAJICHTHYIO MacCy OKHUCIUTEIS M BOCCTAHOBUTEIS.
OrnpenenuTb TEPMOAMHAMUYECKYIO BEPOSITHOCTD 3TOW PEAKIIUH.

3. Kakoil o6beM BO3ayxa HEOOXOAMMO MOJATh B H3BECTKOBO-OOKUTATEIbHYIO ME€Ub, B KOTOPYIO
3arpyxeHa muxrta, cocrosuas u3 1T CaCOz u 120 kr yrnsa? KakoBsl 00beMbl (H.y.) U IPOLIEHTHBIN
COCTaB Ta30BOM CMECH, MOIyYaOIIeNcst IpU 00KUTe 3TOi Macchl?

Bapuanrt 3
1. Kakue coenuHenus Ha3biBatoTcs kapOuaamu? Kak onu kinaccupuuupyroTcst 1 KaKUMU CBOMCTBaMU
obmnanator? [IpuBennuTe ypaBHEHUSI COOTBETCTBYIOIIUX PEAKITUH.

2. HanumuTte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBLHOTO MIPOIECCA, COCTaBUB 3JIEKTPOHHO-
noHHbIN Oanmanc: Mg+COy—. Onpenenure SKBUBAJIEHTHYIO MacCy OKHCIMTENS U BOCCTAaHOBUTEJIA.
Onpenenuts TEPMOAMHAMUYECKYIO BEPOSITHOCTD 3TOW PEAKIIUH.

3. Tlponykramu okwuciieHus ImaBesneBo kucnotel sBisitorcs CO, u HpO. Ckonbko M1 pacTtBopa
aBeneBol Kuciotel, cogepxaimero 7% HyCyO4 (p=1,02 1/MIT1), MOXKXHO OKHCIUTH B CEPHOKHCIIOM
pactBope nipu aeiictBum 75 Mt 0,08H. pactBopa KMnO,?

Bapuanr 4
1. KapOun kpeMHHsI XUMHUYECKH OYEHBb CTOMKOe BemiecTBO. OJIHaKO B MPUCYTCTBUU KHUCIOPOJA OH
B3aUMOJICHCTBYET C pacIuiaBiIC€HHBIMU Hiea04aMu. COCTaBbTE YPABHEHHE COOTBETCTBYIOLIEH PEAKIIUH.
2. Hamumure ypaBHEHHE OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOTO TPOIECCa, COCTABUB JJIEKTPOHHO-
nonHblt Oamanc: C+HNOj(konm)—. OmpenenuTe JKBUBAJIEHTHYIO MacCcy OKUCIHTENS U
BoccTaHOoBUTENSA. ONIpeieuTh TEPMOIMHAMHYECKYIO BEPOSITHOCTD 3TOM peaKIuu.

3. Brruucnuth 00BEMBI (250C u 101,3 xlla) aMMuaka M yriaeKuciaoro rasza, HEOOXOAMMBIE IS
noydeHus 0,6 T MOUEBUHBI.

Bapuanr S.

1. Kak momywaercs okcua yriaepona (II)? Ha kakom cBOWCTBE OCHOBAaHO €ro NPHUMEHEHHE B
Metamutyprun? IlpuBeaute npuMepsl COOTBETCTBYIOLUIUMX pEAKIMH. 3a CYET Yero 3T MOJIEKYJIbI
00pa3yroT KOMIUIEKCHBIE COeMHEHHUs ¢ MeTautaMu? Kak ux Ha3bIBAIOT U TJI€ UCTIOJIB3YIOTCS?

2. Hamuimure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOLECCa, COCTAaBUB AJIEKTPOHHO-
noHHBIH Oamanc: Nap,SO,+C—CO+... . Ompenenute SKBHBAICHTHYIO MAacCy OKHUCIHTENS U
BoccTaHOBUTENSA. ONIpeienuTh TEPMOIUHAMUYECKYIO BEPOSATHOCTD 3TOM peaKIuu.

3. lmanun kamusi Tpu 18°C ruaponn3zoBan Ha 1,2% B pactBope koHmeHTpammu 0,1 Momw/m.
Boruncnure KOHCTaHTY THAPOIN3A STOU CONH.



Bapuanr 6
1. Kakyro creneHb OKHUCICHHS UMEET YIJIEpOJ B IIMAHUCTOM KHUCIOTe W nuaHunaax? I{uanua Hatpus

MOJIY4aloT TPU BOCCTAHOBJICHUU COJBI YIJIEPOJIOM B MPHCYTCTBHUM aMMuaka. Hamuimurte ypaBHEHUE
COOTBETCTBYIOIIEH PEaKIIHH.
2. Hanwmurte ypaBHEHHE OKHCIUTEIHLHO-BOCCTAHOBHUTEIHLHOTO MPOIECCA, COCTABUB SJICKTPOHHO-
nonnsbnii O0aganc: KCN+H,SO4— (NHy)2SOy4+... . Onpenenure 35KBUBAICHTHYIO MACCy OKHCIHTENS U
BoccTaHoBUTENsI. ONpeneauTh TEPMOIUHAMUYECKYIO BEPOSITHOCTD 3TOUM peaKInu.
3. Kakoii 06bem (H.y.) CO2 MOXHO moayuuTh u3 12467 r mpamopa, B koropoM mMaccoas fojst CaCOs3
coctaBisieT 89,6%? Kakoit 00beM COISIHOM KHCIOTHI ¢ MaccoBoi noineit 20% mist aToro notpedyercs?

Bapuant 7
1. Pomanua kanus MOXHO TOJYYHTh: a) NMPH B3aUMOJCUCTBUM I[HMAHUIA Kalusl C JUCYIb(YHIOM
aMMOHUS; 0) MY KUIISTYSHUH LIMaHua Kajaus ¢ cepoil. Kak u3mMeHsieTcs crenenb OKUCICHHS yriiepoa
U CEpbI B KAXKJIOM ciiyyae?
2. Hanumurte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBLHOTO IIPOIECCA, COCTaBUB 3JIEKTPOHHO-
nonnbt Oamanc: CO+KMnO4+H,SO,—. Omnpenenure SKBHBAICHTHYIO MacCy OKHUCIHUTENS H
BoccTaHoBUTeNs. ONpeneanTb TEPMOIUHAMUYECKYIO BEPOATHOCTD 3TOM peakluu.
3. PactBop H,C,0, o6bemom 100mMi1 OBUT MPUTOTOBIIEH PACTBOPEHHEM KPHUCTAIUIOTHApATa Maccou
0,0630r. Ha tutpoBanue 10,3mi 3Toro pactBopa Obl1 3arpaueH pactBop KMnO4 o6remom 8,3 mul.
Boruncnute MOISIpHYIO KOHIIEHTpaluio skBuBasieHTa KMnOy.

Bapuanr 8
1. Kakoro Twmma ruOpuam3anusi opOHWTaleii B aTOMe yriepojaa COMPOBOXKIAET OOpa3oBaHHE: a)
MIPOCTHIX BEIIECTB, Kak anmas, rpaduu, kapoun; 6) yrinesogoponoB CoHg; CoHa; CoHo?
2. Hanwmurte ypaBHEHHWE OKHCIUTEIHLHO-BOCCTAHOBHUTEIHLHOTO TMPOIECCA, COCTABUB JSJICKTPOHHO-
nonnbiiit Oamanc: K4[Fe(CN)g]+HSO4+...— (NHy)2SO4+... . Onpenenure 3KBHBAJICHTHYIO MacCy
OKHUCJIUTENS U BOCCTAaHOBUTENS. ONPeeTuTh TEPMOIMHAMUICCKYIO BEPOSITHOCT 3TON PEaKIIHH.
3. Kakoit o6vem 0,1 v pactBopa. KMnO4 notpelyercs ans peakuuu ¢ 10 mu pacTtBopa miaBeneBon
KHCIIOTHI ¢ MaccoBoi foneit 7% (1,02r/mur)?

Bapuant9
1. Kakyro reomerpuueckyro koHpurypamuio nmetot monekyiasl CHy; CO,; CoHy; von Cng'? CKOJIBKO
O- U TT- CBA3EH 00pa3yeT aToM yriiepoja B KaxJI0M U3 ATHX CiIydaeB?
2. HanwmuTte ypaBHEHHWE OKHCIUTEIHLHO-BOCCTAHOBHUTEIHLHOTO TIPOIECCA, COCTABUB OJICKTPOHHO-
noHHbI Gananc: KMnO4+CoH+HSOs—. Omnpenenure SKBHUBAIEHTHYIO MAacCy OKHUCIUTENS U
BoccTaHOBUTESI. ONMpeIeTuTh TEPMOTTHAMUYECKYIO BEPOSITHOCTh 3TOM peaKIny.
3. Uepe3 pactBOp, coiepxamuid 112 T TUAPOKCHAA Kaius, MPOMYCTUIU AUOKCHUI YIJIEepoJa,
MIOJIYYEHHBIH MpH eWCcTBUU U30BITKA couisd- HOM kucioTsl Ha 300 r kapOonara kanpius. Kakas conb
IpH 3TOM 0Opa3oBajach U KakoBa e€ macca?

Bapuant10
1. Kak momyuator okcua yriepona (II) B mabGopatopuu u mpombiiieHHocTH? JlaiiTe ero KpaTKyro
XapakTepucTuKy. YeMm oObsicHseTcs Boicokas EcB B monekyne CO?
2. HanumuTte ypaBHEHHE OKHUCIUTEIHbHO-BOCCTAHOBHUTEIHHOTO MPOIECCA, COCTaBUB DIEKTPOHHO-
nouHbl O6amanc: HCN+Cl,—. Omnpenennure 3KBUBAICHTHYIO MAacCy OKHCIUTENST ¥ BOCCTAHOBUTEJS.
Onpenenutb TEPMOIMHAMUYECKYIO BEPOSTHOCTD STOM PEaKIUH.
3. Beruucnure xonuuecTBo Temia, Tpedyemoro s paznoxkenus 1 kr CaCOs, ecnu TerioTa peakinu
paBHa -141,9 xJIx.

Tema «MeTa/1bD»
Tema CaoiicTBa d-3;1eMeHTOB: MapraHia u xpoma
JAN3

Bapuantl
1. Kak 3HaueHHs] CTaHIAPTHBIX AJIEKTPOJHBIX MOTEHIIMATIOB ONPEAEISIOT OTHOIIeHHe MmetamioB Cr,

Mo, W k kucnotam? [IpuBecT npumepsl.



2. Hanumurte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBUTEJIBHOIO IIPOLECCA, COCTaBUB 3JIEKTPOHHO-
noHHbl Oamanc: CrCl,+O,+HC1—. Omnpenenure 5SKBUBAJICHTHYIO MacCy OKHCIUTENS U
BoccTaHOBUTENS. OINpeneanTb TEPMOIMHAMUUECKYIO BEPOATHOCTD 3TOM peakLuu.
3. Kakas macca HuTpaTa cepeOpa mnoTpelyercs i OCAXKIACHHS XJIOPHI HOHOB M3 pacTBOpa
[Cr(H20)sC1]C1; o6bemom 200 mi1, eciiu KoHIIEHTpalus ero pasHa 0,1 Mosb/i1?

BapuanT 2
1. Hanumwure ypaBHEHHMS peakLUMi, NpPU MOMOIIM KOTOPBIX MOXHO OCYIIECTBUTBH CIIEAYIOIINE
npespamieanst Ko;CrO;—CrO3—Cr,03— KCrO;—Cry(SO4)3—CrCls.
2. Hanumurte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBUTEJIBLHOIO IIPOLIECCA, COCTaBUB 3JIEKTPOHHO-
noHHbl Oamanc: WH+KNO3+KOH— . Omnpenenure 5KBHBAICHTHYIO MAacCy OKHCIHTENIS |
BoccTaHOBUTENS. OINpeneanuTb TEPMOIMHAMUUECKYIO BEPOATHOCTD 3TOM peakLuu.
3. Kakyro maccy CrO3; moxxkno nmonyuutsh u3 KoCr,O7 maccoii 147 T 1 Kakyro Maccy 3TUIIOBOTO CITUPTA
MOKHO UM OKHUCIIHUTb JI0 ajbaeruaa?

Bapuanr 3
1. ITouemy npu pacTBOPEHUHN METAJUINYECKOTO XpPOMa B COJISTHOM WM pa30aBIEHHOW CEPHOM KHUCIOTE
00pa3yloTCcsl pacTBOPHI Pa3IMYHOW OKpPACKH B 3aBHCHUMOCTH OT TOTO, MPOBOIUTCS JIM PEaKIus B
KOHTaKTe€ C BO3JYyXOM WM B Cpele MHepTHoro raza? Hamummre ypaBHEHHS COOTBETCTBYIOIIMX
peaKIuid.
2. Hanumurte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEJIBHOIO IIPOLECCA, COCTaBUB 3JIEKTPOHHO-
nonHbl Oamanc: KyCr,O7+H,SO3+H,SO4— . Onpenenure 3KBUBAJCHTHYIO MAacCy OKHUCIUTENS U
BoccTaHoBUTENS. ONpeneanuTb TEPMOIMHAMUYECKYIO BEPOATHOCTb 3TOM peakLuu.
3. Kakas macca xsopHoii u3BecT notpedyercs A okucienus cyinbdara xpoma (I11) maccoit 18r?

Bapuanrt 4
1. Hanumwure ypaBHEHHS peakUUd, MPU TMOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH CIIEAYIOIINe
npespamieauss W0O3—W—-WO03;—Na,W0O,— H,WO,—W,0s.
2. HanumuTte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBLHOTO MIPOIECCA, COCTaBUB SJIEKTPOHHO-
noHHbI 6ananc: CrCl+H;O—. Onpenenure 3KBUBAICHTHYIO MAaCCy OKHCIIUTENSI U BOCCTAHOBUTEIIS.
Onpenenuts TEPMOIMHAMUYECKYIO BEPOSATHOCTD STOM peaKkluu.
3. Kakoii 00beM 3%-HOro pactBOopa mepokcuja Bogopona (p=I1r/mi) morpedyercs sl OKUCIICHUS
KCr(S0Oy)2 B 0,5 11 pacTBOpa, eciu koHueHTparws coau 0,1 Mois/n?

Bapuant5
1. TokaxwuTte pa3nuuue B pacHpelesieHHd JIEeKTPOHOB B atoMax d u p -snemeHToB VI rpymmsl.
CoBrnagaroT U ISl HUX: @) YUCIIO BaJEHTHBIX AJIEKTPOHOB, 0) uncio AO, B) MakcUMaibHasl CTENEHb
OKHUCJEeHUs?
2. Hanumurte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHOIO IPOLECCA, COCTaBUB 3JIEKTPOHHO-
noHHbI OamaHc: Cry(S04)3+C1ltKOH—. OmpenenuTe SKBUBAJICHTHYO MAacCy OKHCIUTEIS H
BoccTaHoBUTENS. ONpeneanTb TEPMOIMHAMUYECKYIO BEPOATHOCTb 3TOM peakluu.
3. Kakoii 06bem Bogopoa (H.y.) HeoOxoauM i noiaydenus 92kr Boabdpama (VI)? Beixon npoaykra
peakuuu 91%.

Bapuant6
I. Hamumwure ypaBHEHUs peakUMid, IPU IMOMOLIM KOTOPBIX MOXHO OCYIIECTBUTH CIEIYIOLINE
npespartierust Cr—CrC1,—CrC13—Cr(OH)s;— K3[Cr(OH)g]— K,CrO4—K,Cr,05.
2. Hanumunrte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHOTO IIPOLECCA, COCTaBUB 3JIEKTPOHHO-
noHHbI Oananc: MoS+02+Na;CO3—. Ompenennute >KBUBAIEHTHYIO MacCy OKHUCIUTENs U
BoccTaHoBUTENS. OMNpeneanTb TEPMOIMHAMUYECKYIO BEPOSITHOCTh 3TOM peakluu.
3. Kakoit o6bem pactBopa KOH konuentpammu 2 Moisb/a pacxonyercss npu B3aumoneiicrsuu Clp
oobemom 5,6 11 (H.y.) ¢ KCr(SOy),?

Bapuanr 7
1. Kakumu peaknusiMu MOKHO TIOJTYYUTh OKCHIBI XpoMa? Kak MeHseTCsl UX XapakTep C yBEITUYEHUEM
CTENIEHH OKHUCJIEeHMsI Xxpoma? KakoBa pacTBOPUMOCTb B BOJE M KakOMy M3 HUX COOTBETCTBYET
TUJIPOKCHJI, KOTOPBIN HENb3s BBIJIEIUTh B CBOOOJHOM BUE?



2. Hamuiure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOIECCa, COCTAaBUB AJIEKTPOHHO-
noHHbIM Oamanc: W+H,0,+NaOH—. Omnpenenute 5SKBUBAICHTHYIO MacCy OKHUCIUTENIS U
BoccTaHOBUTENSA. OnpeieuTh TEPMOIUHAMHYECKYIO BEPOSATHOCTD 3TOM peakIuu.
3. Haiinure o0bembl pactBopa KOH konuentpauuu 2 Monb/nm U 3%- HOro pacrBopa NepoKcHAa
Bogopoja (p=1r/Mi), KoTopsie MOTPeOyIOTCS It peakiuu ¢ cynbdarom xpoma (I11) maccoit 200r.

Bapuanr 8
1. Hanumure ypaBHEHUs peakuuid, MPU TMOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH CIEAYIONINE
npespamieaust KCr(SO4),— KoCr,07— CrO3—Cr0O,C1—-K,CrO4—CrCl3.
2. Hamuiure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOIECCa, COCTABUB 3JIEKTPOHHO-
noHHbI O6aanc: Na;WO,;+C+NH,C1— NHs+... . Onpenenure 3KBUBAJICHTHYIO MacCy OKUCIIHTEIS U
BoccTaHOBUTENSA. OnpeieuTh TEPMOIUHAMHYECKYIO BEPOSATHOCTD 3TOM peaKIuu.
3. MonspHass KOHIEHTpamus SkBuBajeHTa pactBopa K,Cr,O; 0,25 monb/n. Kakoit o0bem 3TOrO
pactBopa Hano B3ITh aisi peakuuu ¢ KI B mojakucieHHOM pacTBOpe, COAEp alleM HOJUJ MOHbI
koangecTBoM 0,01 Moab?

Bapuant 9
1. ITouemy npu BBeneHuu B pacTBop cojieir xpoma (III) cynmbdua- unm kapOoHAT —MOHOB BBITIAAET
0CaJIOK OAMHAKOBOT0 coctaBa? Hamucars ypaBHEHUSI COOTBETCTBYIOIIUX PEAKITUH.
2. HanumuTte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIHLHOTO MIPOIECCA, COCTaBUB SJIEKTPOHHO-
noHHbIM Oamanc: MoO3+NH3—Ny+... . Onpenenure 5SKBUBAICHTHYIO MAacCy OKHCIHUTENSA U
BoccTaHOBUTENS. ONpeneanTb TEPMOIMHAMUYECKYIO BEPOITHOCTD 3TON peaKInH.
3. Bemaner mm ocanok, ecimu cmemath pactBopel Ko,CrO, m BaCl,; paBHBIX 00BEMOB M paBHBIX
koHnentpanuid 0,01 mons/n?

Bapuant10
1. Kak MEHSIOTCSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA COSAMHEHHI XpOMa C YBEIHMYECHHUEM
creneHu ero okucnenusa? [IpuBectu npuMepsl ypaBHEHUN PEaKIIU.
2. HanumuTte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBLHOTO MIPOIECCA, COCTaBUB SJIEKTPOHHO-
nonnbt Oamanc: KoCrO;+H,;SO44+NO— . Onpenenure 3KBUBAJICHTHYIO MAacCy OKHUCIHTENS H
BoccTaHoBUTENs. ONpeneanTb TEPMOIMHAMUYECKYIO BEPOITHOCTD 3TOM peaklnH.
3. Bomsdpam pactBopsiercst B cmecu paciuiaBiieHHBIX KOH u KNO3. O6pasyercst BoiabhpaMar Kawusl.
Kakyro maccy Bonbhpama HaJio pacTBOPUTH, YTOOBI MOIYUUTh 5,52 T Bolb(hpamara Kanus?

Tema 6. CBoiicTBa d-3/1€eMeHTOB: Kejie3a, MeId, IHHKA

Bapuanr 1
1. OcymectBuTth npeppariienus: Fe—FeCl,—Fe(NO3)3—Fe,03— FeS,— Fe.
2. Hamumure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOLECCa, COCTABUB AJIEKTPOHHO-
nouHbli Oamanc: FeClz+BrytKOH—. Omnpenenute -SKBUBaJEHTHYIO MacCy OKHCIHTENIS U
BoccTaHOBUTENSA. ONIpeieuTh TEPMOIUHAMUYECKYIO BEPOATHOCTD 3TON PEAKIUU.
3. Kakoit 00bem xiiopa (H.y.) Tpedyercs st okucienust 1 T 25%-noro pactBopa Ka[Fe(CN)g]?

Bapuanr 2
1. Kakyrio cTemneHb OKHCICHHUS TIPOSIBISIET Kelne30 B coeauHeHusx? Hamumure ypaBHEHHs
KayecTBeHHBIX peakiuii Ha woHbl xkene3a (II u II). ITouemy mpu pactBopenun KoFeO, B Boze
BhIZIENSIETCS KucaopoA? HamucaTs ypaBHEHHE COOTBETCTBYIONIEH PEAKIIUH.
2. Hamumure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOLECCa, COCTABUB AJIEKTPOHHO-
nonHHbIH Oamanc: NipO3+HC1—. Onpenenute 3KBUBAJICHTHYIO MacCy OKHCIUTENSI 1 BOCCTAHOBHUTEIIS.
Ornpenenutbs TEPMOAMHAMUYECKYIO BEPOSITHOCTD 3TON PEAKILIUH.
3. BbruncianTe KOHCTaHTBI paBHOBECHUS peakiuil okuciaeHus ruapokcuon xkenesa (II), kodansta (1),
nukens(Il) 6pomom B menouyHol cpeme. Kakoe 3 paBHOBeCHil OTHOCHUTENBHO OoOJiee CMEIICHO
BIIPaBo?

Bapuanr 3
1. Kak B3aumopeiictByer ruapokcup xenesa (III) ¢ kuciaoramu v KOHIEHTPUPOBAHHBIMH LIEJI04aMuU?
CocraBbTe MOJEKYJISPHbIE U HMOHHO-MOJIEKYJSIpHbIE YypaBHEHHsI peakiuuid. O Kakux CBONCTBax
Fe(OH)3 rosopsit atu peaknuu? M3o0pasute rpadudecku Gpopmyrny maraetuta FezO,, paccmarpuBast
nocuenHuil kak gpeppur xenesa (I1I).



2. Hamuiure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOIECCa, COCTAaBUB AJIEKTPOHHO-
noHHbIM Oamanc: NiStHHNO3;—NO+... . Onpenenure 5KBUBAJICHTHYIO MAacCy OKHUCIUTENIS |
BoccTaHOBUTENSA. OnpeieuTh TEPMOIUHAMUYECKYIO BEPOSATHOCTD 3TON PEAKIUU.
3. Kakas yacTh skBHUBasieHTa conuepxkutcs B 250 mu pactBopa FeSOy, conepikamiero 4% conu (p=1,02
r/mi)?

Bapuanr 4
1. OcymectBuTth npespartienus: FeS,—Fe,03—Fe—FeCl,—Fe(CN),— K4[Fe(CN)g]—Ks[Fe(CN)g].
2. HanumuTte ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHOTO IIPOIECCa, COCTaBUB 3JIEKTPOHHO-
noHHblt  Oamanc: Co304+H,SO4—. Ompenenute SKBUBAJICHTHYIO MAacCy OKHCIHTENS U
BoccTaHoBUTeNs. ONpeneanTb TEPMOIMHAMUYECKYIO0 BEPOSATHOCTD 3TOM peakiuu.
3. Kakue o6wemsbr 39%-noro pactBopa HC1 (p=1,19 r/mn) u 75%-Hoi a3oTHOM Kuciaotei(p=1,44 /M)
TeopeTudyecky HeoOXoaumbl i iepeBoga 100 r miIaTuHB B IIATHHOXJIOPUCTOBOAOPOIHYIO KUCIIOTY,
€CJIM UCXOJIUTh M3 MPEJIOJIOKEHHUS, YTO MPOJYKTOM BOCCTAHOBIIEHMSI a30THOM KHUCIIOTHI SIBJISETCS
skBuMoJispHas cmecb NO u NOs.

Bapuanr 5
1. I'excanimano (III) depart kamus (KpacHash KpOBSHas COJIb) HENb3S MOJYYHTh HEIMOCPEACTBEHHBIM
B3aumojeiictBuemM coenunenuit skenesa (III) ¢ muanunom kanusa. Ilouemy? CocraBbTe ypaBHEHUE
peakuun FeClz ¢ KCN. [IpuBenure ypaBHEHUE peakMU NOJIYYEHHUS] KPACHOM KPOBSHOM COJIH.
2. Hamuimure ypaBHEHHE OKHCIUTEIHHO-BOCCTAHOBUTEIBLHOTO TMPOIECCa, COCTAaBUB AJIEKTPOHHO-
noHHbld  Gananc: Co203+HCl1— . Omnpenenure SKBUBAIEHTHYIO MacCy OKHCIUTENS U
BoccTaHOBUTENSA. ONIpeieuTh TEPMOIMHAMHYECKYIO BEPOSATHOCTD 3TOM peaKIuu.
3. BeIYHCIINTh HOHHYIO CHITY M aKTHBHOCTH HOHOB B 0,12 H. pactBope Fep(SO4)s, comepikariem, kpome
toro, 0,01 moiube/n HySOg.

Bapuanrt 6
1. Coenunenust upuausi (VI) sSBusitoTCs CHIIbHBIMUA OKucTuTensiMu. OKUCTsisE BOAY W Jaxke XJyop. B
KaKylo cTeneHb okucienus nepexonut upuanit? CocraBste ypaBHeHus peakuuii IrFg:a)c H,O;6)c Cla.
2. Hamumure ypaBHEHHE OKHCIUTEIBHO-BOCCTAHOBUTEIBLHOTO TPOIECCa, COCTAaBUB AJIEKTPOHHO-
nonHbll Oamanc: FeSO4+KIO3+H;SOs—. Ompenenute 5SKBUBAJCHTHYIO MAacCy OKHUCIUTENS U
BoccTaHOBUTENSA. ONpeienuTh TEPMOIUHAMHYECKYIO BEPOSATHOCTD 3TOM peaKIuu.
3. IIpu anekrponuze BogHoro pactBopa NiSO4 Ha aHOAE BBIACNUIIOCH 3,8 1 ra3a, U3MEPEHHOTO IpU
27°C u 100kTTa. Kakoe BEILIECTBO M CKOJIBKO €r0 rpaMM BBIJIEIIAIIOCH HA KAaTO/E.

Bapuant 7
1. I'ne B psany Hanpsbkenus Haxonarcs Fe, Co m Ni? Kak 3To omnpenensieT OTHOIIEHHE METaUIOB K
kucnoram? [lpu KakuxX yCIOBHSIX U KaKUMHU KUCIOTaMH >kene30 mnaccuBupyercs? OOBsSCHUTE 3TO
sBieHre. Hanummre ypaBHEHUS COOTBETCTBYIOIIUX PEAKITHI.
2. Hamumure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOLECCa, COCTABUB AJIEKTPOHHO-
uoHHbI  OamaHc:  Fey(SO4)3+KI—. Omnpenenute 9SKBUBAJICHTHYIO MAacCy OKHCIHTENS W
BoccTaHOBUTENSA. ONpeienuTh TEPMOIUHAMUYECKYIO BEPOATHOCTD 3TOM peaKIuu.
3. Kakas macca xene3a u okcuaa Hukens (III) pacxomyercs mpu pa3psiiKy IIEIOYHOTO KEJIE3HO-
HUKEJEBOr0 aKKyMYJIsITOpa JUisl Mojay4deHus 6,7 A 4 anekTpudecTna?

Bapuanr 8
1. MHaiite oOmyto xapakrepuctuky d-siaementoB VIII rpynmer IIDC Ha ocHOBE 31€KTPOHHOIO
CTPOEHHUSI X aTOMOB.
2. Hamuimurte ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOLECCa, COCTAaBUB AJIEKTPOHHO-
noHHbIM O6amanc: FeCls+HS— . Onpenenure S5KBUBAJIGHTHYIO MacCy OKHUCITUTENS U BOCCTAHOBUTEIIA.
Onpenenuts TEPMOAMHAMUYECKYIO BEPOSITHOCTD 3TON PEAKIIUH.
3. Beruucnure mMaccy pasiioKUBIIErocs eHTakapOOHUIa XKeJe3a, €CiIu MpH 3ToM o0pa3oBasioch 5,6 1
(n.y.)raza.

BapwuanT 9
1. Kakue crtemeHu OKHCICHHs BO3MOXHBI IS JKene3a, KobambTa, HH- kena? Kakue wnambonee
ycroituuBbl? I[lpuBeaute mnpumepsl coenuHeHnid. Kak W3MeEHsSETCS YCTOWYMBOCTH OIHOTHITHBIX
COEIMHEHMH OT *kene3a K HuKkento? OTBeT JoKa3aTh ypaBHEHUSAMH PEaKIUi.



2. Hamuiure ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MPOIECCa, COCTAaBUB AJIEKTPOHHO-
noHHbI Oamanc: Ir(OH)3;+O+H,O—. Omnpenenure -SKBUBAJICHTHYIO MacCy OKHCIHTENIS U
BoccTaHOBUTENSA. ONpeieuTh TEPMOIUHAMUYECKYIO BEPOSATHOCTD 3TOM peakIuu.
3. Ha ocaxnenne nonos Fe>* u3 50 mua pacTBopa cynbdarta xkene3a Kaiaus nmorpedoBasiocs 44,2 mi
1,008 H. pactBopa mienoun. OnpeneauTs MOJSPHYIO KOHILIEHTPALUIO U MOJSPHYIO KOHIIEHTPAIUIO
skBuBajienTa B pactBope KFe(SO4)2-10H,0.

Bapuanr 10
1. PactBopsl FeCl3 3a cuet ruipoin3a UMEIOT KEeJITO-KOPUUYHEBYIO OKpacKy. [loueMy npu HarpeBaHuun
pacTBopa OKpacka CTaHOBUTCS Oojiee TEMHOH M, Ha0OOpOT, CBETICeT NpU JT0OABICHUU KHUCIOTHI.
Hanucatb ypaBHeHHsI COOTBETCTBYIOIIMX PEAKIIHIA.
2. Hanumwure ypaBHEHHE OKHCIUTEIBbHO-BOCCTAHOBUTEIHHOTO IMPOLECCA, COCTABUB 3JIEKTPOHHO-
noHHbI Oamanc: Os+tKCI103+NaOH—. Omnpenenure -SKBUBAJICHTHYIO MAacCy OKHCIUTEIS |
BoccTaHOBUTENSA. OnpeieuTh TEPMOIUHAMUYECKYIO BEPOSITHOCTD 3TOM peaKIuu.
3. PaccuuTaiite maccy cepebpa, KoTopas BbLaenuTcs rnpu B3aumozeiictsuu 10 1 8%-Horo pactBopa
FeSO4(p=1,078r/m) u HUTpaToMm cepedpa.

IIxaja oneHMBAHNUS: IATHOAIILHAS.

Kpurepuu oneHuBanus:

5 6ansoB (WK OLIEHKA «OTJIHYHO») BBICTABIISICTCSI 00YYarOIIEMYCsl, €CIIH MPABHILHO BBIMOJIHEHO
100-90% 3amanuii.

4 panuia (WM OIICHKA «XOPOI0») BBICTABISCTCS 00yUYaroIeMycsi, €CIIU MPABHIILHO BBIMOJIHEHO 89-
75% 3amaHui.

3 6ani1a (WM OLIEHKA «YI0BJIETBOPHUTEIbHO») BEICTABISICTCS] 00YJarOIIEMYCsl, €CITH ITPABHILHO
BBIOJIHEHO 74-60% 3amaHui.

2 6ania (WM OlICHKA «HEYI0BJIeTBOPHUTEIbHO0») BHICTABISICTCS 00yUYarOIeMyCsl, €CIIU MPaBUIbHO
pemreHo 59% u menee % 3amaHui.

2 OIIEHOYHBIE CPEJICTBA JIJISI TIPOMEKYTOUYHOM ATTECTALIMMA
OBYYAIOLUXCS

1 cemectp
2.1 BAHK BOITPOCOB M 3AJIAHHM B TECTOBOM ®OPME
1 Bormpock! B 3aKpbIToif hopme.

1.1 0,493 r xopuaa MeTauta mocjie oopabotku HUTpaToM cepedpa oopazosanu 0,861 r AgCI.
DkBUBaleHTHas Macca Metayuta pasHa: OTBET: 1) 46,67 r/moib 2) 56,7 t/monb  3) 9r/mMoib
4) 20r/moib

1.2. I onoBa u cBuHIA B peakimax 2SN(t)+0,=2Sn0(t); Sn(t)+0,=Sn0, u 2Pb(1)+0,=2PbO(1);
Pb(1)+0,=PbO; nauboree xapakTepHa CTErICHb OKUCIICHUS:

OTBET: 1)Sn™ pb* 2) Sn*2,Ph*? 3) Sn**, Ph*? 4) Sn*? pb*

1.3. TToyIpHOCTH CBSI3M YMEHBIIIACTCS, @ KUCIIOTHBIC CBOMCTBA YBEITMUMUBAIOTCS JIJISI BOJJOPOIHBIX
COCJIMHEHUI DJIEMEHTOB psja:

OTBET: 1) ceneH, cepa, TCILTYp 2) ¢rop, xmop, Opom  3) cerneH, cepa, kuciopon  4) won,

Opom, XJI0p

1.4. lns yBenmmueHusi ckopocT oOpazoBanus ammuaka Ny + 3H, = 2NH3 B 81 pas Hamo yBennuuTh
JaBJICHUE CUCTEMBI, u3MeHsst 00bém:  OTBET: 1)B3paza 2)B9pa3 3)B27pa3 4) B
81 pa3

1.5. Cmectutsh paBHOBecHue cucteMbl Fe304(TB)+4CO(T)«>3Fe(TB)+4CO2(T) B CTOPOHY 0OpPaTHOTO
nporiecca MOXHO:
OTBET: 1) ymenbmuB KoHueHTpanuto CO 2) yBennuuB KoHIeHTparmo CO
3) yBeIMUYUB JaBICHHE 4) yBenuuuB KOHIIEHTpaIuio Fe30y



1.6. B romorenHoii ra3oBoii cucteme A+B«C+]l paBHOBeCcHEe YCTAaHOBMIJIOCH NPU KOHILIEHTPAIIUH
[B]=0,05 momns/n1 u [C]=0,02 moinb/n1. icxonHast KOHIIGHTpalusl BemecTBa B paBHa:

OTBET: 1)0,01 monp/n 2)0,07 monb/1it 3)0,1 momb/a 4)0,7 mois/a

1.7. Cpena pactBopa docdara Kamus:

OTBET: 1) menouHas 2)kucnas 3)cinabokucias 4)HerTpanbHas

1.8. B psay conepskarcst TOIbKO CHIIbHBIE SJIEKTPOJIMUTHI:
OTBET: l) H,SOq,, PbClz, HNO; 2) H,S, FE(OH)z, Na,CO;

3) HsPO3, CI’(OH)3, NH,OH 4) Fe(OH)z, H,SOy, PbClz

1.9. Ilpu snexrponusze pacmasa CUC1;, XJ0p BbLAEISETCS HA !

OTBET: 1)memHoM aHoOIE 2)MEIHOM KaToje 3)IIaTHHOBOM KaTojie 4)7IaTHHOBOM
aHoje

1.10. 0,493 r metamia obpazoau 0,655 T xmopuaa. DKBUBAJICHTHAS Macca MeTaJljla paBHa:

OTBET: 1)108 r/moinb 2) 56 r/monb 3) 28r/moib 4) 32,5 r/moib

11. Won, B coctaBe KOTOpOoro 16 mpoToHOB u 18 37EKTPOHOB, UMEET 3apsi;

OTBET: 1)+4 2)- 2 3)+2 4)-1

1.12. 3meHeHue sHTpONUU Oy1eT OOJIbIe HYJIS B PEaKIHH:
OTBET: 1)CO(r)+H(r) —C(1)+H20((1); 2) CSy(x)+04(1) —CO,(1)+SOy(T)

3)2H;(1)+04(r) —2H20(k) 4)2CuO(1)+4NO2(r) +O02(1) =2Cu(NO3)2(T)

1.13. Mexay aToMamMu 3JIEMEHTOB C MOPSAIKOBBIMU HOMepamu 11 1 9 oOpasyercst Xumuueckas
CBSI3b:

OTBET: 1)wonnas 2) MeTaJIn4ecKast 3) aroMHast 4) MoueKysipHast

1.14. Tlpu ymeHnbieHu# Temieparypsl ¢ 70 1o 10°C, Y = 2 CKOPOCTh PEAKIINHU:
OTBET: 1) ymenbmmtest B 128 pas 2) ymenbinutcs B 140 pas 3) ymenbmutces B 64 pasza
4) yBenuuuTcs B 8 pas.
1.15. Cwmectutp paBHOBecue cuctemMbl 3Fe;O3(TB)+H(r)«>2Fe304(TB)+H20(r); AH<0 B crtopony
MPSIMOTO MPOLIECCa MOXKHO:
OTBET: 1) ymensiiuB KoHieHTpaio Hy 2) yBEIIMYMB JaBlICHHE 3) YMCHBIIUB TEMICPATypy
4) BBEICHUEM KaTalu3aTopa
1.16. DneKTpOAHBIN MOTEHITUAT MEAHOTO AIEKTPOIa IPH KOHIIEHTPAIIUN Cu?* 0,001 monb/1 paBeH:

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

1.17. Ilpu snekTposin3e CoaM ABYXBAJIEHTHOIO MeTalla TOK cuiioil 1 A B Teuenue 1 yaca BbLaenUI
Ha katoje 2,219r Metanna. 3TOT MeTa:

OTBET: 1)HuKenb 2) CBUHEI 3) osioBO 4) menp
1.18._.CoenvHeHne ¢ HOHHOM CBSI3bI0 00pa3zyeTcs MpU B3auMOJIeHCTBUN:
OTBET: 1l)auerwieHa U KACIOPOaa 2)okcunaa cepsl (1V) u kuciopoaa
3)muTHs U KHCIOpoa 4)aMMHaKa U KHUCIOpo/a

1.19. lIpu ymeHbIIEHNN KOHIIEHTpAIMHK BenecTBa B B 2 pa3a ckopocts peakiun A(p-p) + 2B(p-p)
= C(p-p) ocTaHeTcss HEU3MEHHOU NPU YBEIMYEHUH KOHIIEHTPALlMH BELIeCTBA :
OTBET: 1) B 2 pa3za 2) B 6 pa3 3)B8paz 4)B4pa3

1.20. Ha TpeTbeM 3HEpPreTMu4ecKOM YpOBHE UMEET MO § 3JIEKTPOHOB KaXKast U3 YaCTHIL:

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

1.21. B ypasuenuu peakuud HNO3; + Hg— Hg(NO3), + NO + H,0 xoaddurnment nepen
(hopmysoif a30THOM KUCIIOTHI PaBEH:

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

1.22. B raapBaHUYECKOM JJIEMEHTE B TIape C JKeJIe30M KaToI0OM OyIeT:

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

1.23. TlpoaykTamu 35IeKTposm3a pacTBopa MJS Ha yroJIbHBIX 3JIEKTPOIAX SBISIFOTCS:

OTBET: 1) Mg, S 2)Hy, S 3) Mg, O, 4) H,,0,
1.24. Bribpath HaOOp KBAHTOBBIX YKCelN s 4 aekTpona Ha 4f moayposHe:
OTBET 1) n=4,1=3,m;=0,m¢= 1/2 2) n=4,1=2,m;=2,m¢=-1/2

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



1.25. Tlpsimas u oOpaTHasi peakluu CTaHYT PaBHOBEPOSTHBIMU B cucteme Fe,03(TB) + 3Hy(T) <
2Fe(tB) + 2H,0(1); AS=138,7J1x/K ipu Ttemmneparype paBHOM:

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

1.26. ®opmybl BEIIECTB TOJIBKO C MOHHOM CBSI3bIO 3aMCAHBI B PAY:

OTBET: 1) NaCI, PC|5, NazPO, 2) Na,O, NaOH, H,0, 3)C82, CaC,, CaO 4) CaF»,
CaO, CaCl,

1.27. Koncranta ckopocti peakuun A+2B=3C pasua 0,6 1°/Monb c. HauaibHble KOHIGHTPALAN
BemectBa A u B coorBeTcTBeHHO paBHBI 2,0 Moyb/1 U 2,5 Moyb/in. HawanpHasi CKOpOCTh peakIuu
paBHa:

OTBET: 1)2,558 2) 3,35 3)7,5 4) 2,88

1.28. Uro6sl cmectuth paBHOBecwe cuctembl 2CO(T) + Oy(r) «>2CO,(r); AH<0, B cTtopoHy
00paTHOro mporecca HyXHO:

OTBET: 1) 0o0béM yBETUYUTH, TEMIIEPATYPy YMCHBUIUTH 2) 00bEM YMEHBIIHNTH, TEMIEPATypy
YBEJIMYUTH

3) 00BEM yMEHBIIUTH, TEMIEPATYPy YMEHbUIUTh 4) 00bEM yBEIHUYHUTH, TEMIECPATYPY
YBEJIMYUTH

1.29. B romorennoii cucreme CO+Cl>COCIpaBHOBECHBIE KOHIIEHTPALUH pPearupyromnmx
BemectB [COJ=0,2 monb/a; [C1,]=0,3 mons/i; [COCI1,]=1,2 monb/a. McXoaHble KOHIEHTPAIHMH
(Monw/i) Cl, u CO paBHBI:

OTBET: 1) Cucx(Cly)=1,4; Cucx(CO)=1,5 2) Cucx(Cly)=1,5, Cucx(CO)=1,4
3) Cucx(Cl1,)=0,14, Cucx(CO)=0,15 4) Cucx(C1,)=0,15, Cucx(CO)=0,14

1.30. BemecTBOM, BCTYNHBIINM B PEAKIINIO, COKPALIEHHOE HOHHOE ypaBHEHHE KOTOpoii ... + 2H" =
Cu?t + 2H,0, sBnsiercs

OTBET: 1) uutpat meau (II)  2) kapoonat meau (II)  3) ruapoxcun meau (1) 4) xsopun

meau (II)

1.31. I'maponusy B BOAHOM pacTBOpPE HE MOJIBEPraeTcs:

OTBET: 1) xapOoHar HaTpus 2) pocdar Harpus 3) cynbbua HaTpus 4) Hutpat
HATpUS

1.32. Ecnu y mnatussl kK.4.=4, To panay coenuHenuit a)PdC1, 2NH; H,0, 6)PdC1, 3NHj3, B)2KC1
PdC1; manonucconuupymomiee CoeAMHEHUE:

OTBET: 1)a 2)0 3)B 4) Takoro BEIECTBa HET
1.33. Haumensiryro D/1C Oyaer uMeTh ralbBAHUYECKUI SJIEMEHT COCTABICHHBIH U3:
OTBET: 1) AguCu 2)Cum Al 3) Agu Al 4) Cawm Al

1.34. TIpu snextponusa pactBopa MgCloHa OJHOM M3 3JEKTPOJIOB BBILAEISAETCS XJIOP. DICKTPOIbI
u3:

OTBET: 1)menu 2)TIaTHHBI 3)umHKa 4)aTOMUHHS
1.35. KBanToBBIE uncia (OPMUPYIOMIETO AIIEKTPOHA [T HJIIEMEHTa SE€ paBHBI:
OTBET: 1) n=4, 1=1, m;=0, m¢=1/2 2) n=4, 1=0, m;=0, mg=-1/2
3) n=4, 1=1, m;=-1, mg=1/2 4)n=4,1=1, m=1, mg=-1/2

1.36. BerecTBO ¢ KOBaJICHTHO# TOJISIPHOW CBSI3BIO: OTBET: 1) K;O 2) BaO 3) H,O
4) A1,03

1.37. Cmectuth paBHoBecue cuctembl CaO(k)+ COy(T) <> CaCOs(x); AH<0 B cTopoHy mpsMOTo
0o0paTHOTO TpoIecca MOXKHO:

OTBET: 1)yBenuuuB AaBICHUE, YMEHBIIUB TEMIIEPATypy 2)yMEHBIINB JIaBIICHHE, YBEIUYHB
TeMIeparypy

3)yBenu4MB JaBICHUE, YBEIHYHB TEMIIEPATYPY 4)yMeHbIINB JIaBIICHHE, YMCHBIINB
TeMIeparypy

1.38. CokparmieHHOe HOHHOE YpaBHEHHE PEaKIIMU MEX1y BOJHBIMU PACTBOPAMH XJIOPHIA KaJIbIIHS
1 KapOoHaTa HaTpHs:
OTBET: 1) CaCl, +2Na" =2NaCl + Ca?* 2) Ca?* + NayCO3 = CaCO3) + 2Na*
3) Ca®* + COs* = CaCOs| 4) Ca®** + 2CI” + 2Na* = 2NaCl +CaCOs;



1.39. KoopauHanuonHoe uncio u 3apsn kommuiekcHoro uona [Cr(NHs)sPO4), ecnu BaneHTHOCTH
xpoma pasHa I, paBHBI.

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

1.40. Ilpm yBenmnueHUW KOHIICHTPAIIMA UCXOIHBIX BEIIECTB YBEJIUYUTh B 3 pa3a CKOPOCTh PEaKIuH
A(r)+Ba(r)=2AB(1):

OTBET: 1) He u3aMeHHUTCS 2) yBenuuuTCs B 3 pasza 3) yBenuuuTcs B 6 pa3  4) yBeIHUUTCS
B 9 pas.

2 Bormpockl B OTKPBITOH (opme.

2.1 Koncranra paBHoBecus peakunn FeO(k) + CO(r) <> Fe(k) + CO2(r) nmpu HEKOTOPOH TeMreparype
pasHa 0,5. Hawansubie konnentpamuu CO pasHa 0,05 mons/n, CO, — 0,01 mons/n. Onpenenure
paBHOBECHYIO KOHLIEHTpaIruo CO,,

2.2 Paccuuraiite crenens auccormanuu 0,1 M pactBopa cuHmibHON Kucnothl. (Kn=7,9 10'10) .

2.3 PaccunTaiitTe HOpMaIbHYIO KOHIIEHTpaIuto 2 M pactBopa ¢hochOpHON KUCIOTHI.

2.4 Crenens nuccounanuu GpochopHoii KucaoTsl 1o 1-oi crynenu B 0,1 M pactsope 0,17.
Omnpenenure KOHIEHTPALMIO BOJIOPOJHBIX HOHOB B pacTBOpe (AMCcOoIManueil o JpyruM CTYIEHIM
npeHeopeyb).

2.5 Ilpu 25°C pacTBOpUMOCTD Xjopuaa HaTpus paBHa 36 r B 100 r Boasl. PaccunTaiiTe npoLieHTHYIO
KOHIICHTPALIMIO XJIOPH/Ia HATPHUS B HACHIIIIEHHOM PacTBOPE.

2.6 PaccunTaiiTe KOHIICHTPAIIMIO HOHOB BOJOPO/Ia B BOJHOM PacTBOPE MYPaBbUHOM KHCIOTHI, CTETIEHb
jmcconmanmn kotoporo cocrasmsier 0,03 (K= 1,76 107).

2.7 Ins monyyenus u3 4 M pactBopa Ca(OH), 0,2 M, Bo ckonbko pa3 Hy»KHO paz6aBuTh 4M pacTBop.
2.8 PaccunTaiiTe KOHIIGHTPALMIO YKCYCHOM KHCIOTHI, €CITH CTereHb auccormarn ee (K= 1,75¢107)
Gymer 1,3201072.

2.9 Onpenenute MosutbHYIO KoHIIeHTpanuto 20 %-Horo pactBopa CaCl; (p = 1,178 r/mu).

2.10 Ipu kaxoii koHneHTpauy CU?* OTEHIMA MEIHOTO IEKTPO/IA PaBeH MOTEHLIUATY
CTaHJIaPTHOI'O BOJOPOIHOIO AIEKTPOIA.

2.11 Ipwu cropanuu 9,3 r pochopa Beiaensercs 229,5 kJx ternoTsl. Onpenenure CTaHAapTHYIO
TeroTy oopazoBanus PoOs,

2.12 Paccuntaiite Tutp 20 %-noro pactBopa CaCl; (p = 1,178 r/mn).

2.13 OH&)GHGJ‘IHTG KOHIIEHTPALMIO0 HOHOB BOAOpoJa B pacTBope cuHmIbHOM Kucinotel HCN (Kn =
7,9-10'l ), KOHILIEHTpalus KOTopoii coctasnseT 1,15 10 2momb/m.

2.14 KoHcTaHTa IUCCOIMAIY [IHaHOBOJ0poaHOM Kruciaorel HCN Kn=8,1°10’10. Omnpenenure CTENEHb
mucconuanuu o B 0,001M pactBope HCN .

2.15 Ilpn 25°%C pacTBopuMOCTb xJiopuaa Hatpus paBHa 36 T B 100 r Boabl. Onpenenure NpoLeHTHYIO
KOHIIEHTPAIIMIO XJIOPUJIA HATPHUS B HACHIIIIEHHOM PacTBOpE.

2.16 Ilpm snexTposn3e CoMM ABYXBAJICHTHOTO METalljIa TOK cuiioi 1 A B TeueHue 1 yaca BBIIETHIT HA
karoje 2,219r meramna. Onpeaenure 4To 3TO 3a METAILI.

2.17 B xaxoif Macce BOJIbI HaJ0 pacTBOPHUTH 67,2 11 XJIOPOBOAOpOa (H.Y.), YTOOBI MOIYduTh 9 %o-HBIiH
(mo macce) pacteop HCI.

2.18 Cuuras quccoIMaIMio TOJTHOMU, onpeaenuTe KonenTpamnus noHoB OH™ (moie/n) B 0,001H
pactBope Ca(OH);.

2.19 B romorenHoi ra3oBoii cucreme A+B«—>C+]] paBHOBecHe yCTaHOBHIIOCH TPY KOHIICHTPAITHH
[B]=0,05 monw/n1 u [C]=0,02 monb/1. Onpenennure HCXOAHYIO KOHIIEHTpAIIMIO BellecTBa B.

2.20 PaccunTaiiTe HOpMaJIbHYIO KOHIIEHTpanuio 16%-Horo pacTBopa XJiopuaa aTloMAHUS
(p=1,149r/mmn).

3 Bonpockl Ha yCTaHOBJIEHHUE MOCIEA0BATENbHOCTH

3.1 B kako# mocnenoBaTeIbHOCTH BOCCTAHABIMBAIOTCS M3 PACTBOPOB MOHBI H* Fe*,Cu®", Mg2+ ?
3.2 PacnonoxuTe 3/1eMEeHThI, HaXOIAIIMecs B TIIaBHOM MOATPYIINE OJHON TPYIIIBI, B MOPSIKE
YCHJICHHSI OKUCITUTEIILHBIX CBOMCTB KatnonoB: Li, Ar, Na, Cs.




3.3 3anumvTe BEIIECTBa B MOPSAAKE Bo3pacTaHus 3HaueHU pH nx BoaHbIX pacTBopoB: 1. ¢pocdar
Hatpus, 2. ruapodocdar varpus, 3. okcuz cepsl (1V), 4. cynabdar Harpus

3.4 3anummTe BemecTBa B MopsaAKe yObiBaHU 3HaYeHU pH X BOIHBIX pacTBOpoB: 1. Gocdat
Hatpus, 2. ruapodocdar Hatpus, 3. okcun cepsl (1V), 4. cynbdar Hatpus

3.5 Pacnonoxute 371eMeHThI, HaXOISAIIMECs B TIIaBHOM MOATPYIINE OJHON TPYIIIB, B TOPSIKE
YCUJICHHSI BOCCTaHOBUTENBHBIX cBOMCTB: O, Se, N, S.

3.6 Pacnonoxute 371eMeHThI, HaXOAIMECs B TIABHOM MOATPYIINE OJHON TPYIIIBI, B TOPSIKE
yMeHbIIIEeHUs deKTpooTpuiatensHoctu: Ga, B, In, S.

3.7 3anummTe BeuiecTBa B MOPsIKE Bo3pacTanus 3HadeHuit pH ux Boaueix pacrsopos: 1. KCIO3, 2.
KzSiO3, 3. Cr(N03)3, 4. K>S

3.8 Pacnonoxute 371eMeHThI, HaXOISAIMECs B TIIaBHOM MOATPYIINE OJHON TPYIIIBI, B TOPSIKE
BO3pacTaHus MX aTOMHBIX paauycoB: O, Se, N, S.

3.9 3anummre BemecTBa B mopsiake yobiBanus 3HadeHuit pH ux Bogubix pactBopos: 1. NH4NOs, 2.
Fe»(SO4)s, 3. KNOg3, 4. CH3;COONa

3.10 PacrmionoxuTe 371€MEHTBI, HaXOSAIIUECS B TJIABHOW MOATPYIIIE OJHOM IPYIIIbI, B TOPSIKE
yObIBaHMS UX aTOMHBIX paauycoB: O, Se, N, S.

3.11 3anumuTe BeuiecTBa B MOPAIKE BO3pACTaHUs 3HaueHUi pH nX BOAHBIX pacTBOPOB: 1.
muruapodocdat HaTpus, 2. alileTaT HaTPUs, 3. HUTPAT Kanwusl, 4. HUaHU] HATPHUS

3.12 PacrionioxuTe 31€MEHTBI, HaXOSIIUECS B TJIABHOW OATPYIIE OJHOM TPYIIIIBI, B TIOPSIIKE
Bo3pacTanus ux sHepruu nonusamuu. O, Se, N, S.

3.13 3anumuTe BeuiecTBa B MOpsAKe yObIBaHUS 3HaUeHU pH nX BOAHBIX pacTBOpOB: 1. cymnbdun
HATpUs, 2. HUTPAT Maruus, 3. HUTPAT Kanblus, 4. CyIbPUT HATPUS

3.14 PacrionioxuTe 31€MEHTBI, HaXOSIIUECs B TJIABHOW TOATPYIIIE OJHOM TPYIIIBL, B TIOPSIKE
yObIBaHMs UX 3Heprun wonusaiuu: N, P, Sb, Bi.

3.15 BriGepuTe Tpu dyieMEHTa-HEMETAIIa U PACIIONIOKUTE UX B MOPSAKE YOBIBAaHHUS BaJICHTHOCTH B
JETYy4YHMX BOAOPOIHBIX coenuHenusx: Ca, Mn, P, S, Si.

3.16 3anumuTe BeuiecTBa B MOPSIKE BO3pACTaHUs 3Ha4eHUH pH BX BOJHBIX pacTBOpPOB: 1. HUTpAT
kanus, 2. cynbdat menu (11), 3. cunukat Harpus, 4. cynbQUT HaTpHs

3.17 3anumuTe BeuiecTBa B mopsake yosiBanus 3HaueHuit pH nx Bogubix pactBopos: 1. NHiNOg, 2.
K550y, 3. BE(N03)2, 4, (CH3COO)2N&

3.18 BriGepuTe Tpu dyieMeHTa-HEMETalIa U PACIIONIOKUTE UX B TIOPS/IKE BO3PACTaHMSI BaJICHTHOCTH B
JETy4YHMX BOAOPOIHBIX coenuHenusx: Ca, Mn, P, S, Si.

3.19 3anumuTe BeniecTBa B MOPSIKe Bo3pacTanus 3HaueHni pH ux BoaHbIX pacTtBopoB: 1. CaHy, 2.
Cly, 3. NH3, 4. H,S

3.20 3anumuTe BeniecTBa B MOPSIKE BO3pacTaHus 3Ha4eHUH pH ux BOJHBIX pacTBOPOB: 1. cymbhua
HATpUs, 2. HUTPAT MarHus, 3. HUTPAT Kaublus, 4. CynbQUT HATPH

4 Bonpochl HAa YCTAaHOBICHUE COOTBETCTBHS
4.1 VYcTaHOBHUTE COOTBETCTBHE MCXKAY MH3MCHCHHUEM CTCIICHU OKHCICHHUA a30Ta U
(bOpMy.HaMI/I BCILICCTB, IIpU B3aHMOJIECHCTBUH KOTOPBIX 3TO U3BMCHCHHUEC ITPOUCXOONT.

U3MEHEHUWE CTEIIEHU OKUCJIEHUS A30OTA ®OPMVIJIbI BEHIECTB
A) NZO—’N_S 1)HNO3(KOHH) uCu 5) N, u Ca
B)N+5—> N+4 2)N2 u 02 6)HNO3(pa36)
u Cu

B) N>—2N" 3)NO u O;

) N"™— N+ 4) NH;z 1 O,

4.2 YcTaHOBUTE COOTBETCTBHE MEXIY (OPMYIIOH BEIIECTBA U CTENEHBIO OKUCIIEHUs ocdopa B
HEeM

®OPMYJIA BEL[ECTBA CTEITEHb OKUCJIEHUS ®OCDOPA
A) AP 1)-3 5)+5
B) (NH4),HPO, 2) 0 6)+7

B) NasP,07 3)+|



I') H3PO, 4) +3
4.3 YcTaHOBUTE COOTBETCTBUE MEXKTY HA3BAaHUEM COJIM U €€ CITOCOOHOCTHIO K THAPOJIHA3Y.

HA3BAHMUE COJI1 CIIOCOBHOCTbDB K THAPOJIN3Y

A)niepMaHTaHaT Kajaus 1) runponuzyercs o KaTHOHY

b) cynsdat mapranma(ll) 2) TUAPOIUIYETCS IO AHUOHY

B) dbeHonst Hatpus 3) ruapOAN3yeTCs MO KAaTUOHY U aHUOHY
I') xnopun pyouaus 4) ruaponu3y He MojaBepraercs

4.4 YcTaHOBUTE COOTBETCTBUE MEXAY YPABHEHUEM PEAKIMM U CBOMCTBAMHU CEpbl, KOTOPbIE OHA
IIPOSIBIISIET B 3TOU PEAKILIUH.

YPABHEHUE PEAKIIMN CBOVICTBA CEPbI

A) H,SO,4 + Na;CO3 = Na,SO4 + CO; + HyO 1) okucauTenb

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

B) 3S + 2KC103 = 3S0O,+ 2KC1 3) U OKHCIIUTENb, © BOCCTAHOBHUTEIIb
I') Fe + S=FeS 4) HM OKHCIIUTEIb, HU BOCCTAHOBHUTEIIb

4.5 YcraHOBUTE COOTBETCTBUE MEKIY CXEMOH OKHMCIUTEIbHO-BOCCTAHOBUTENIBHON peakuuu H
(bopMyII0H BeleCTBa, SBJISIFOILErOCs B HEH BOCCTAHOBUTEIIEM.

CXEMA PEAKILIMN BOCCTAHOBUTEJIb
A) NO,+0,+H,0—HNO3 1) NH; 5) 0O,
B) HNO; + Cu— CU(N03)2 + NO + H,0 2) CuO

B) NHs3 + CuO— Cu + N, + H,O 3) NO,

I') NH; + O,— N3 + H,O 4) Cu

4.6 YcTaHOBUTE COOTBETCTBHUE MCKAY CBOMCTBaMH CCPbI U YPABHCHHUEM OKHCIIUTCIIBHO-
BOCCTaHOBUTCIbHOU PCaKknun, B KOTOPOM OHaA IPOABIIACT 3TU CBOICTBA.

CBOMCTBA CEPBI YPABHEHUE PEAKIIM
A)OKHCITUTEH 1) 3S + 2H2Oap) — 2H3S + SO,
b) BoccranoBuTENH 2) FeS + 2HCI — FeCl;, + H,S
B)u okuciuTenb, 1 BOCCTAHOBUTEITb 3) 2H,S + 30, — 2H,0 + 2SO0,
I') H1 okMCIIUTETh, HU BOCCTAHOBUTEIID 4) 2503 — 2SO0, + O3

4.7 YCcTaHOBUTE COOTBETCTBHE MEX Ty (DOPMYIIOH BeIIecTBa U KO3PPUIIMSHTOM TIepe]] HUM B
YPaBHEHUU PEAKLUU: KOH + NO — KNO; + N, + H,O

O®OPMVIJIA BEIIECTB KOS®PUIIMEHT B YPABHEHUUM PEAKIIM
A) KOH 1)1 5)5
b) NO 2)2 6)6
B) KNO, 3)3
') N 4)4

4.8 YCcTaHOBUTE COOTBETCTBHE MEXIY HA3BaHHUEM COJIU M €€ CIOCOOHOCTHIO K THAPOIIU3Y.

HA3BAHUE COJIN CITIOCOBHOCTbB K TMAPOJIN3Y

C) mepMaHraHat KaJiusi 1) ruaponu3zyercst No KaTUOHY

b) cynbdat mapranmna(ll) 2) TUAPOIUIYETCS IO AHHOHY

D)benonsat natpus 3) TUIpOAN3yeTCs MO0 KAaTUOHY U aHUOHY

I') xnopun pyouaus 4) ruaponu3y He NnojaBepraercs

4.9 YcraHOBUTE COOTBETCTBUE MEXKAY PEarupyrolMMU BEIIECTBAMU MPOAYKTAMH PEAKIUU.
PEATHUPYIOUIME BEIIIECTBA [MPOAYKTHI PEAKIINN
A)CUzo + HNOg(KQHu) 1)CUN03 + H,0O 5)CUSO4+N02+H20
B) CuO+ HNOg(KOHu) Z)CU(N03)2+NO+H20 6)CU(NO3)2+H2$
B) Cu+ HNOg(KQHu) 3) CU(N03)2+N02 + H,0O
F) CuS + HNOB(KOHL[) 4)CU(N03)2 + H,0

4.10 YcTaHOBUTE COOTBETCTBUE MCKAY MH3MCHCHUCM CTCIICHU OKHUCJICHUA a30Ta H
dhopmynaMu BEIIECTB, TPU B3aMMOJICHCTBUH KOTOPBIX 3TO U3MEHEHHE MTPOUCXOIUT.
M3MEHEHUE CTEIIEHU OKHUCJIEHUS A30TA ®OPMYJIbI BEILIECTB
A) N’—N3 1)HNO;3om 1 CU 5) N2 u Ca



B)N"™— N* 2)N,u O, 6)HNO;3 paso)
u Cu
B) N,’—2N*2 3) NO u O,
) N"— N+ 4) NHz u O,

4.11 YcranoBuTE COOTBETCTBHE MEXTy (DOPMYJION BEIIECTBA U CTENIEHBIO OKHCIeHus docdopa B
HEM.

O®OPMVIJIA BELHIECTBA CTEIIEHb OKHUCJIEHUA ®OCDOPA
A)AIP 1)-3 5)+5

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

B) NasP,07 3)+|

I') H3PO, 4) +3
4.12 YcraHOBUTE COOTBETCTBHE Mexk 1y (popMyioii comu u pH ee BogHOro pactsopa.

OGOPMVIJIA COJIN pH CPEJIbI
A) Cs,S 1)pH=7,0
b) KC104 2)pH>7,0
B) Fez(S04)3 3) pH<7,0
F) BG(N03)2

4.13 YcraHOBHUTE COOTBETCTBHE MEX/y YPAaBHEHHEM PEaKIMU U CBOMCTBAMH CEpPbl, KOTOPbIE OHA
IIPOSIBIISIET B ATOW PEAKIIUH.

YPABHEHUME PEAKIINU CBOMCTBA CEPbI
A) H,SO4 + Na,CO3 = Na,SO,4 + CO, + HoO 1) okuCaUTED
b) 2H,S + SO, = 3S + 2H,0 2) BOCCTaHOBUTEIb
B) 3S + 2KC103 = 3S0O,+ 2KC1 3) ¥ OKHCITUTEIb, U BOCCTAHOBHUTEIH
I') Fe + S=FeS 4) HM OKHCIIUTEIb, HU BOCCTAHOBHUTEIIb
4.14 YcTaHOBHUTE COOTBETCTBUE MEXKTY (DOPMYIIOi COJIM U Cpeioi €€ BOJHOTO pacTBopa.
OOPMVIJIA COJIN CPEJJIA PACTBOPA
A) NaClO 1) HeliTpanbHas
B)NaC104 2) KUCJIOTHAs
B) BeCl; 3) menoyHas
I') LINO3

4.15 YcTaHOBUTE COOTBETCTBHE MEXK]Y CXEMOU PEaKIMK U U3MEHEHUEM CTETIeHU OKUCIICHUS
OKHCIIUTENS.

CXEMA PEAKLIMU W3MEHEHUE CTEIEHU OKUCJIEHU S
OKMCJIUTEJIS
A) MnO,+H;S04—MnSO4+ O+ H,0 1) M’ — M 5) M*’— Mn™
5) Mn(OH); + 02— MnO; + H;0 2) Mr**— Mn™ 6) M —
Mm"
B) KMnO, + K503 + KOH— KoMnO, + K,SO, + H,0 3) 0,° — 207
') KMnO; + H,0,— MnO, + O, + KOH + H,0 4) 20" - 0,°

4.16 YcTaHOBUTE COOTBETCTBUE MCKAY UBMCHCHUCM CTCIICHU OKHCJICHUS XJIOpa U cXeMou
peakuuu.
V3MEHEHUWE CTEITEHU
OKMCJIEHUS XJIOPA CXEMA PEAKIIU
A)C1*—C1% 1) Cla+ Al14C; ., AIC13+CCl;  5) HC1O + Hl — HC1 + I,+H,0
B)Cl1"—C1? 2) HC1 + MnO,— MnCly+ Cl, + H,O0  6) KC104— KC1 + O,
B)Cl™—C1? 3) KC103 + P— KC1 + P,0s
Nncit-ci? 4) C10, + H,0— HC10;

4.17 YcTraHOBHUTE COOTBETCTBHE MEXY (POPMYJION COJM U COOTHOILIEHHEM KOHIIEHTPALUii HOHOB
BOJIOPO/Ia ¥ THIPOKCUA-UOHOB B PACTBOPE ATON COJIN
®OPMYJIA COJIN COOTHOILEHVE KOHLIEHTPALIMI [H'] U [OH]
A) Rb,SO, 1) [H']=[OH]
B) C17H35COOK 2) [H7 > [OH]



B) CuSO, 3)[H']<[OH]

F)Na28i03
4.18 YcraHOBHUTE COOTBETCTBUE MEK/y Ha3BaHHEM COJIA U CPEION €€ BOJHOTO PacTBOpA.
HA3BAHUE COJI1 CPEJJIA PACTBOPA
A) nutpar ceunmna (1) 1) kucnas
b) kapOonat xamus 2) menaovHas
B)uutpar Hatpus 3)HelTpanbHas

I') cynbdun mutust
4.19 YcTaHOBHUTE COOTBETCTBUE MEXKIY CXEMOW OKHCIMTEIHbHO-BOCCTAHOBHTEIBHOW PEAKIUH H
H3MEHEHHEM CTEIEHN OKUCIIEHHH BOCCTAHOBUTEIS.

CXEMA PEAKIIUA N3MEHEHUWE CTEINTEHU OKNCJIEHW A
BOCCTAHOBUTEJIA
A) C+C1,+Cr,03— CrCls; + CO 1) C?*>c* 5) C'— C*?
B) CO + Na,0,— Na,CO; 2)C*— c* 6) CH— C*
B) CH,4 + 0,— CO; + H,0 3) - c*
') HCHO + Ag,0— HCOOH + Ag 4) C?—C*

4.20 YcTaHOBHTE COOTBETCTBHE MEX/y HA3BaHUEM COJIM M CPEJION €€ BOJHOTO PacTBOpa.
HA3BAHMUE COJIU CPEJIA PACTBOPA
A) nutpar onosa (1) 1) kucnas
b) cynbdun xanus 2) uienoyvHas
B)autpar kanus 3)HelTpaabHas

I') kapOboHaT nuTUs

2 cemecTp

1 Bonpockl B 3aKpBITOH (hOpME.

1.1 H,O, xapakTtepusyercsi 0.-B. notenmuaiamu: ¢°(H,0, + 2H' + 2e = 2H,0) = +1,77 B; ¢°(H,0, + 2e =20H) =
+0,88 B; ¢ (H,0, - 2e = 0, + 2H" ) = +0,68 B; (HO, + OH - 2¢ = O, + H,0) = -0,08 B; D10 03Hauaer A)
OxkucnuTeNnsHas CIOCOOHOCTH BHIIIE, YeM BOCCTaHOBUTENbHAA b) OKucauTepbHAs CIIOCOOHOCTH B KHCIIOH cpe/ie BHIIIE,
4yeM B IIe04Hoi B) BoccraHoBUTEIFHAS CHOCOOHOCTH B KHCJIOH cpelie BBIIIE, 9eM B IIEIIOYHON OTBETHI:1. A, B
2b5,B 3.Ab 4.A,b,B

1.2 B kaKoii aJJ10TponHoii MouduKanuu cepa uveer popmyay S ?

OTBET:1. B monoknmuHHO# 2. B pomOunueckoii. 3. B mmactudeckoit 4. B xunkoi

1.3 Kakue cBoiicTBa BepHBI JJIs aMMHaKa: A) UMEET MEHbBIIYI0 MacCy U 0oJiee BBICOKYIO TEMIIEpaTypy KUIICHHS,
yeMm PH;3 B) IIpu B3aumopneiictBuu ¢ kuciotamu obpasyeT coinu B) B3ammopeiicTByeT ¢ ocHoBaHmMsaMHu [') sBiseTcs
XOpOLIMM JIUrauoMm /) mpu ropeHru B KUCJIOPOAE B IPUCYTCTBUH KaTanuzatopa okucisiercst 1o NO.
OTBET: 1.ABBI,1 2 AbB 3.bBI 4.ABTI,A

1.4 Tornas 3Heprus ABYX cBOOOJHBIX ATOMOB BO0OPO/A M O/THOT0 ATOMA KHCJI0POAA 3HAYMTETHHO 00JIbIIIe, YeM
3Heprusi MoJieKy.Jabl BoAbl. [IoHMKeHNe SHePIHH B OCHOBHOM OCYIIECTBJISIETCS 32 CUeT YMEHbIIEHUs JHEPIuml .
OTBET:1. cBsi3u 2. OpOYHOBCKOTO ABIDKCHHS 3. BpamieHUs 4. KoieOaHwus

1.5 Kakoe yrBep:knenne 1is ¢ocdopa HeBepHO:
OTBET: 1. pa3Mep aToMa OoJbIlle, YeM y a30Ta  2.p7- PN CBS3BIBAHHUE HE XapaKTepHO 3. B 3¢MHOI KOpe HAaXOUTCS
B BuIe pochuToB 4. BXOJHT B COCTaB KOCTENl, 3y00OB, KIIETOK MO3ra
Yto BepHO A1 CHHUIbHOM KucaoTel:OTBET: 1. siBnsercs CUIbHON KUCIOTON 2. B Helt yriepos HaXoauTCs B CTENIEHH
okucieHus +4 3. CUIbHBINA OKUCIUTENb 4. IMEET JIBE TayTOMEpHbIE (POPMBI.

1.6 Brifepure mpaBWJIbHBIE YTBEP:KIAEHHsI 0 KapOuae KpeMHHsi A) audjieKTpuk; B) TyromnaBok; B) mo
TBEPAOCTH 0JM30K K anama3y; I') jierko B3aumMoeidcTByeT ¢ JI0ObIMHI BellleCTBAMHU
OTBET: 1.ABBI 2.ABbB 3.bBI' 4. ABI 5 AB[I

1.7 Bri0epuTe BepHOe yTBEp:KAeHNE 0 CBOHCTBAX AJTIOMUHUS
OTBET: 1. umeet OOJBIIYIO SHEPTUIO HOHU3AIMH, YeM O0p; 2. BOCCTAaHOBUTEJIbHBIE CBOICTBA CHIIbHEE BHIPAKEHBI B
KHCJIOH cpenie; 3. Ipu pacTBOPEHUM IIPHU HATPEBAHUU B KOHIIEHTPUPOBAHHOM CEPHOI KHCIOTE BBLAEISIETCS CEPOBOAOPOL;
4. B me104ax HE pacTBOPsIETCS

1.8 90 Na, Mg,Ca coorBercTBeHHO paBHbI 1,01; 1,23; 1,04. KakoBa mocJie1oBaTeJIbHOCTh KATOTHBIX IMPOLECCOB
NPH 3J1eKTPOJIM3e pacnjiaBa cMeCH XJ0PH/I0B 3THX 3JIeMEHTOB
OTBET: 1.Na Mg,Ca 2. Mg, Ca, Na 3.Mg,Na Ca 4.Ca. Na Mg 5.CaMg, Na



1.9 Yro BepHO 0 cBoiicTBaX HOHOB XpoMa? A)B pacTBopax noH Cr®* cyIiecTByeT TONbKO B HeHTpe Komiuiekca B) Cr*
obnamaer amdorepHsiME cBoiicTBamu, a Cr’® — Her B)pactBopsl comeii Cr®'6es mocryma BO3TyXa IpPH CTOSHHH
BOCCTAaHABJIMBAIOT BOJY, BhIIEIsASA Bomopoa [')con CI‘3+BpaCTBOan umerot pH<7
OTBEThHI: 1.ABB;I' 2.BBI' 3.ABI' 4.ABI' 5 ABB

1.10 KakoBa cymma k03¢ uUINEHTOB YPaBHEHHHM PeaKIUH, MPOTeKalolleld B IIeJ0YHOH cpelge MO cxeme:
K;MnO, +1; +(H,0, KOH)=MnO, +KI10; +(H,0, KOH)?

OTBET:1.25 2.26 3.27 4.28 5.29

1.11 Koau4ecTBo MoJIeKyJI IIeJI04H, yuacTBylouue B peakuuu FeCl; + Br, + KOH—...., paBHo:
OTBET: 1.1 22 33 4.4 55

1.12 Menp Ha Bo31yXe MOKPBHIBAETCS 3eJI€HbIM HAJIETOM, BHI3BAHHBIM 00pa3oBaHneM:

OTBET: 1.CuS 2.CuSO, 3.CuCl, 4.CuCOs

1.13 3apsia yacTuubl 300151, MOJy4eHHOTro npu cMemuBanuu pacTeopoB Kl m AGNO; (moama kaaust B3SIT B
u30bITKE) - .
OTBET: 1. mONOXUTENBHBIA 2. OTPULIATENBHBII 3. He umeer 3apsana 4. He mocTaToYyHO MaHHBIX JUIS
BBIBOZIA

1.14 YxakuTe cTeNMeHH OKUCIEHHs rajioreHoB B npoaykrax peakuun: Cl, + H,O = ...
OTBET:1.-1,0 2.-1+1 3.-1,+3 4.-1,+5
Y10 TaKoe HAANEPOKCHIbI M KaKHe Y HUX cBoiicTBa? A) Coenunenns nona O° B) IIpu rHapOIH3eIal0T MepOKCHT
Bosopozaa B) Moryt ObITh OTy4eHBI IPH CKUTAaHKU LIeT04HbIX MeTawioBl’) Monekyna napamarantia OTBETBI:1. A, b,
B;I'2.A,B,I'3.A,b;T'45,B, T

1.15 Kakoe BemecTBO NpHU B3aUMO/1eliCTBHM C BOJ0I He 00pa3yeT CepHYI0 KHCJI0TY?
OTBET].SOZ 2803 3. H2805 4H28207

1.16 Yro BepHo o cBoiictBax N,? A). Dueprus cBszu B N, ycrynaer sHepruu cBsizu B CO. B) Ilpu dpaknronHoi
MIEPETOHKE XUIKOTO BO3ayxa cHadana nomydaoT O,, a motom N, . B) C murtuem N, B3anmmozmeHcTByeT mpu OOBIYHBIX
ycnoBusix. I') Hekoropsle pacTeHust CHOCOOHBI ycBaBaTh a30T U3 BO3IyXa.

OTBETHBI: 1. A,5,B,I" 2.5,B,T" 3.A,B,I' 4.A,b,T
1.17 CoiicTBa, pe3K0 BBIACIAIONINX BOLY M3 TPYMIIHI BEIECTB, OJM3KHUX K HEH 10 CBOMCTBAM M CTPOSHHIO HA3bIBAIOTCS
OTBET:1. BaXXHbIMU 2. XUMUYECKUMHU 3. puznIecKuMu 4. aHoMaNnuAMHU
1.18 Crenenu oxuciaenus gpocdopa B npoaykrax peakuuu P, + HNOj(koHm.) = ...
OTBET:1.-3,+1 2. +1 3.+3 4.45

1.19 Yrto BepHO 00 HOHHO-KOBAJEHTHBIX Kapouaax? A)xensTcs Ha METaHHMIBI U aneTwieHuasl b)ux oOpasyroTus
aKTHBHBIE s-U p-MeTainibl v d-metast [ u Il rpynn B)xapOun kaneius oTHocHTCs K aneTwinHuIaMl )oonanaoT 60ibiioit
TBEPJOCTHIO, KaK ajMas.

OTBETHI:1. AbB;I"2. 5,B,I' 3. A,5,B 4.5,B

1.20 Yucso aTOMOB B MOJIeKYJIe KpeMHHMIicoiep:Kalnero npoaykra peaxkuuu Si + HF (136) =...
OTBET:1.3 2.5 3.7 4.9

1.21 B psaay B-A1-Ga-In-T1: A)yneprus nonmsanuu nagaer; b) paauyc atoma pacrer; B) BoccraHOBHTeTbHBIE
cBoiicTBa yeuiuBalTces; ') HemMeTa/uinyecKkue cBOMCTBA Magal0T
OTBET:1.AbB 2.BB]I' 3.ABbBJI" 4.ABT

1.22 Kakoii n3 npuBeIeHHBIX 3JIEMEHTOB B 3¢MHOM KOpe COAeP:KUTCS B HAUMEHbIIIeM KoJiniecTBe?

OTBET:1.Na 2. Fr 3K 4.Rb

1.23 Kakme u3 3THX cBoOicTB Xapakrepu3ylor xpom? A)oxucisercs HCI, pazb6aBnennsiMu HNOsu H,SO,
B)xonuentpupoBanasivu H,SO, m HNO; kucnoramu maccuBupyercs B)mpugaer KOppO3HOHHYIO CTOWKOCTB CTajsIM
("HepxaBeiika')

OTBETHI:1. Ab,B 2.5B 3.AB 4.Ab

1.24 JTo xaKkoro cocTosiHus BoccTaHapauBaercst HoH MnO, B HeliTpaJILHO#I cpene
OTBET:1.MnO,  2.Mn**  3.MnO, 4.Mn

1.25 Mon Fe?* mmeer 31eKTPOHHYIO KOH(HIYPAIHIO BAIEHTHOIO YPOBHSI:

OTBET:1.4d'5s" 2. 4d°5s' 3.3d%s”  4.3d4s°

1.26 BoiGepuTe BepHbIe YTBep:KACHHS 115 3JIEMEHTOB MOATPYNNBI MeIH: a) Ha NX BHEIIHEM JJICKTPOHHOM YPOBHE
HaxoAWTCs AeBATh d W JBa S 2JIEKTPOHA; 0) MX PHEPrHs HOHM3AIMU BBINIE, YeM Y 3JIeMeHTOB | -A moarpymnmsl; B)
MPOSBIISAIOT CTENEHU OKUCHeHus +1; +2; +3
OTBET:1.a,0,8 2.a,06 3.0,8 4.a,B
127 B wwunenne crpoenmem { mM[H,SiO;] ° nHSIO; ;(n-x) Na* ¥ xNa' saagpom sBusercs _A_
[OTEHLMATIOONPEAENAIOIUMUCSA HOHAMU SIBISIOTCA b, IpoTHBOMOHaMu - _B_.

OTBET:1. A—Na",b-HSiO3 B-H,Si0; 2. A—Na’, b-H,SiO3 B - HSiO3 3. A - H,SiO3 b - HSiO3B - Na'4. A -
HSiO;B- Na" B - H,SiO; 5. A—H,Si0; B—Na' B - HSiO5

1.28 YkakuTe CTeneHn OKMCJIEHHs TaJ0reHoB B mpoaykrax peakuuu: |, + KCIO; = ... .

OTBET:1.-1,0 2.-1+1 3.-1,+3 4.-1,+5

1.29 BriOepuTe HeBepHOe yTBep KIeHHe A5 KHCJI0POaa:

OTBET:1. Monekysia IMEeT JiBa HECTAPEHHBIX 3JEKTPOHA; 2. MOPSJOK CBSI3H B MOJIEKYJIE PaBeH JIBYM;3. 030H - €ro
altoTponmyeckas Mmoandukanus; 4. B OB -peakunsx nposBiIseT OKHCIUTENbHbIE CBOHCTBA

1.30 CeneHnanl ABJISIOTCH COJIAMM KHCJIOTHI:



OTBET:1. H,Se 2.H,SeO; 3. H,SeO, 4.H,Se0O,

131 Jlaa kakoro W3 Mepe4YHCIEHHBIX COeIHHEHMil a30Ta XapPaKTepPHO BHYTPUMOJIEKYJISApPHOE OKHCJIEHME-
poccranoBjenne OTBET:1 KNO, 2.NH,Cl1 3. (NHy)sPO; 4. KNO;

1.32 Tlo cpaBuHenmro c¢ anamoramm H,S, H,Se, H,Te Boma wmmeer aHOMampbHO _ 3HAa4CHUS TEMIEpaTyp
KPHUCTAJUTU3AIMH 1 KUMEeHNA. TeMrnepaTypbl KPUCTAUTN3AIUHI U KUIIEHUS COCTABIISAIOT:

OTBET: 1.nuskue, Tkum = IOOOC, T =0°C 2. BBICOKHE, TKHUIT = lOOOC, T = 0°C
3. Huzkue, Tkun = OOC, T = 100°C 4. Beicokue, Tkum = OOC, T = 100°C .

1.33 Crenenn oxuciaenusi pocdopa B mpoaykrax peakuuu P + KCIO; = ...

OTBET:1. -3, +1 2. +1 3. +3 4.45

1.34 Yto BepHO st CHHUIbHOI KHCAOTBIOTBET: 1. sBnsiercs CUIBHOW KUCIOTOW 2. B Hell yriepoaHaxomauTcs B
CTETIeHN OKUCIIeHUs +4 3. CHIIbHBIA OKHCINTENb 4. IMEET JIBE TayTOMepHbIE (hOPMBI

1.35 Yucso aToMOB B MoJIeKyJIe KpeMHHIicoIep:Kalero npoaykra peaxkuuu Si + HF =...

OTBET:1.3 2.5 3.7 4.9

1.36 BbiOepuTe BepHble cBOiicTBa 0opaToB: A) 00pa3yloTcs NpH AeiicTBHH OOpPHOI KHCJOTHI MIneno4yu; b)
0e3BoAHbIE MOTY4YaloT cijiaBaeHneM B 2 O 3 u okcuaa metania; B) jierko mepexoasit BCTeka000pa3Hoe cOCTOSTHUE

OTBET:1.Ab 2.Ab 3.5B 4. AB

1.37 Kakum crocofoM MOKHO MOJYYUTHh MeTaINYecKUil HATpuii?

OTBET:1. smexTponus paciuiaBoB 2. Kapbotepmus 3. amfoMoTepMusL 4. BIEKTPOJIM3 PACTBOPOB

1.38 Yrto BepHo o coasx xpoma? A)xpomarbl YCTOHUYMBBI B IIEIOYHOH cpexe B)B kucioil cpeneycToH4nBbI
ouxpomatsl B)comu cr? NP CTOSTHUM pasfiaraiot Bogy I)Bce conu cr*'s pactBopax umerotr pH<7

OTBETHI:1. A,b,B,I' 2.5,B,' 3.A,B,I' 4.A,5,B

1.39 Yemy paBHa cymma ko3dpduuuentos B ypasHenuu MnCl, + Br, + NaOH = MnO, + NaBr + NaCl + H,O

OTBET:1. 13 2.10 3.15 4.8 5.18

1.40 BeiGepuTe HeBepHOE yTBEP:KIeHHe 115 nona Fe?*

OTBET:1. B pactBopax HaxomuTcsa B Buae komiuiekca [Fe(H;O)g] 2. 1erxko oKuciseTcs KHCIOPOAOMBO3IyXa 3.
THAPOKCHU IMEET OCHOBHOH XapakTep 4. Hauboiee yCTOHINB (PTOPHIAHBIH KOMIUIEKC

1.41 Mpu saextpomanse pacTopos costeii Cu’’ |, Ag®, Au*'na karoxe nopsaok pasioxenns oyaer

OTBET:1.H,;,Cu, Ag, Au 2.Au, Ag,Cu 3.Au, Ag,H,,Cu 4.Cu, Ag,H,, Au

1.42 Hanbonee akTHBHBIM KOATyJISTHTOM JUIS TIOJIOKUTENBHBIX KOJUIOWIAHBIX YACTHIL SIBISIETCS SIEKTPOJIHT:

OTBET: 1. Al,(SO,4); 2.MgSO, 3. NasPO, 4. KCI

1.43 Yka:kuTe cTeneHH OKMCJIEHHUS IajJI0reHoB B MPOAYKTAxX peakuuu (6e3 HarpeBaHus):

Cl,+ KOH=...

OTBET:1.-1,0 2.-1+1 3.-1,43 4.-1,+5

1.44 A3 xakux coequHeHnii MosxkHo noayuyutb H,0,?A) Ilepoxcoaucepnas kuciaora b) Hapnepoxena natpus B)
Kucnora Kapo I') O30onua kanust

OTBETHBI:1. A,b,B;T2.A,B,IT'3.A,5;T4.A,5,B

1.45 Cpasunre cBoiictBa H,S n SO,? A) V cepoBomopoa BEIIIIe BOCCTAHOBHTENBHBIE CBOiicTBa.b) ¥V cepoBomopona
BBIIIIE PACTBOPUMOCTS B BoJie. B) CepoBonopos TokcH4HEe.

OTBETHI:1. A,b,B;2.A,B;3.B; 4. A, b;

1.46 KakoBbI cBOiicTBa coequHeHHii a30Ta B oTpunareabHbix C.0. (aMMuaK, THAPa3HH, THAPOKCUIAMUH)?A) XoTs
OHHM BCE MOTYT OBITh OKHCIHMTENSIMH, HO y HUX CHJIbHEE BBIPa)KEHBI BOCCTAaHOBHTENIbHBIECBOWCTBA b) ['mapa3un — camplii
CHWIIBHBIN BoccTaHOBHTENb B) OHH BCe SBIAIOTCS OCHOBaHMAMH, aMMHAaK — caMoe ciiibHOe ocHoBaHue ') ['mapokcunamun
IIPU HarpEeBaHUH TUCTIPOIIOPIIHOHUPYET.

OTBETHI: 1.5,B,I' 2.A,B,I' 3.A,b,I' 4.A,b,B,T

1.47 Bbicokas AWdIeKTpHYecKAas MNPOHMIAEMOCTH BOALI ONpedesieT CaMyl0 OOJIBIIYI0 PACTBOPSIOUIYIO
CMOCOOHOCTH B OTHOIIEHUH BellecTB ¢ __ A u_b__ cBa3samu.

OTBET:1. A - xoBajeHTHOH NoJsipHOH, b —oHHOI; 2. A — BomopoaHoH, b - meTamnueckolt 3. A — KOBaJIEHTHOM
HenoJisipHOH, b —onHoi 4. A — BonopoaHo#, b — nonnoi

1.48 Crenenu oxuciaenus ¢pocdopa B npoaykrax peakunu P, + KOH(koHm.) = ...

OTBET:1. -3, +1 2. +1 3.+3 4.45

1.49 Oxcun yraepoma (IV): A) smoButsiid Ta3 b) monekyna nuHeiiHas B) mMeer manbrii aumonbsHBI MoMeHT I)
Boccranosutens OTBEThHI: 1. A,b 2.5,B 3.b5,T" 4.b

1.50 Yncs10 aTOMOB B MOJIEKYJIe KpeMHHUIicoaep:kamero npoaykra peakuuu Si + NaOH (kouu.) =...

OTBET:1.3 2.5 3.7 4.4

151 Mpu cropanum 43,24 r amopdHoro 6opa Bbiaeauaoch 2508 k/x Termnorel. TemnoBoi ekt ropenus
(x1:x/M0J1b) GOpa paBeH:

OTBET:1.-638,1 2.350 3.-3135 4.-350

1.52 Kakoe cBOIiCTBO He XapaKTePHO JJIsl IEJ0YHBIX METAJIOB?

OTBET:1. Merajulmueckuil Oiieck 2. HM3Kas TBEPJOCThb 3. Bbicokas TmmaBneHus 4. Xopomras
JIEKTPOIPOBOIHOCTD

1.53 Kaxue 3asiBaenusi cnpaBenausbt aas Cr'? 2 A)nomyuaercs npu eiicTBEM pa30aBIeHHBIX COJSHOM H CEpHOI
KHCJIOT Ha XpoM b)pacTBoph! ero coseil He NPUMEHSIOTCS B aHAIMTHYECKOW IPaKTHKE, OTOMY YTO OHU IPHU CTOSHHUU



pasiaraloT BoAy B)ans Hero xapakTepHBl OKHCIHMTENIbHBIE CBOMCTBA [')ero rHUIpOKCHI HE HPOSBIsAET aM(pOTEPHBIX
CBOWCTB.

OTBETHBI:1.A,5,B,I' 2.5,B,I' 3.A,5,I' 4. A B, T

1.54 Peakuus pa3jioxkeHus IepMaHTaHATA HATPHS - ITO

OTBET:1. Coenunenne 2. MexwmonekymspHast OBP 3. Tuctiporioprit 4. Bayrpumonexysapaas OBP

1.55 Kakoii u3 31ementoB VIl rpynnsl ucnonb3yer f-opouraiu B Bo30y:KI1€HHOM COCTOSTHUU

OTBET:1.Ru 2.0s 3. Ar 4. Fe Kon4decTBO MOJIEKYJ BOJIbI, 00pa3yONINXcs B pe3yabTaTe
peakuu:CuC1+K,Cr,0; +tHC1—CuCl,; +...... paBHO OTBET:1.7 2.9 3.11 4.5

1.56 HanucaTts dopmyay munesisl rugpokcuaa xeiesda (I111) ¢ ykazannem cocrapiasiiommx, 3Hasi, 4T0 poJib

NOTEHIHAJIO0NPEAC/IAIOIUX BbINTOJHAKT HOHBI FeO+, 2 00MEHHBIMHM HOHAMH SABJIAIOTCS XJIOpUa - HOHBI
OTBET:1. { m[Fe(OH);] 'nFeO" ;(n-x) CI' }** xCI" 2. { m[Fe(OH)3] 'nCI" ;(n-x) FeO" }* xFeO"
3. { m[Fe(OH)3] 'nOH;(n-x) CI" ¥* xCI" 4. { m[FeO"] 'n Fe(OH); ;(n-x) CI" ¥* xCI

IIkana oueHUBAHHA Pe3yJbTATOB TeCTHPOBAHMSA: B COOTBETCTBUU C JICHCTBYyIOIIEH B
VHUBEPCUTETE OaJTbHO-PEHTHHTOBOM CHCTEMOH OIICHMBAaHHE pPE3yJIbTaTOB  IPOMEKYTOUHOM
aTrectauu oOydaromuxcsi ocymiecTBisieTcss B pamkax 100-0amnpHOM IIKalbl, MpPU ITOM
MaKCUMaJIbHBIA 0a/ul MO MPOMEKYTOUHOM aTTecTaluu OOy4aromMXCsl 1O O4YHOH (opme 00ydeHus
coctapisier 36 GayIoB, MO OYHO-320YHOM W 3a04HOM (hopmam 00ydyeHuss — 60 O6ayoB (yCTaHOBIIEHO
nonoxkeraueM I1 02.016).

MaxkcuManbHbIA 0alll 32 TECTHPOBAHUE MPEACTABIACT CO00I pPa3HOCTh ABYX YHCET: MAaKCUMAaIbHOIO
0ayuta 1Mo MPOMEKYTOYHOM aTTecTalu s JaHHOU Gopmbl oO0ydenus (36 mau 60) CTY 02.02.005—
2021 1 MaKCHMaJILHOTO Oaljia 3a PEIICHUE KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a/1a4u (6).

bam, nony4yeHHbsli 00y4aromuMcs 3a TECTUPOBAHUE, CYMMUPYETCsI ¢ 0ayioM, BBICTaBJIEHHBIM
€My 3a pellleHne KOMIIETeHTHOCTHO-OPUEHTUPOBAHHOM 3a/1auH.

OOmmii Oanmnm MO MPOMEXKYTOYHOW aTTeCTAllMM CYMMHpPYETCsl C OaijiamMH, MOJyYeHHBIMH
oOy4aromuMcsi TI0 pe3ysibTaTaM TEeKYIIEro KOHTPOJS YCHEBAaeMOCTH B TEUCHHE CEMEeCcTpa; cyMMa
0aJIOB MEPEBOAMTCS B OLICHKY 110 JUXOTOMHYECKOH IIKaje CIEIYIOIUM 00pa3oM (TPUBECTH OIHY U3
IBYX HIDKECIENYIOUINX TabIuI):

CoorsercrBue 100-0ayU1bHON U AUXOTOMUYECKON IIIKaJ

Cymma 6amto o 100-0ammpHON mIKase OrneHka 1o JMXOTOMHUYECKOM 1IKaje
100-50 3a4TEHO
49 1 MeHee He 3aUTEHO He 3a4TEHO

Kputepun oneHuBaHus pe3ylbTaTOB TecTUpoBaHUsA: KaxIblii Bompoc (3a7aHue) B TECTOBOM
(dhopme OlIeHUBAETCS IO TUXOTOMUYECKOMN ITKaJe: BBITIOJIHEHO — 2 0aia, He BhIMoJHEeHO — () 6asioB.

2.3 KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE 3ATAYHN

1 cemecTp
1. Onpenenute MoJsIpHYIO KoHIeHTparmto sxkBuBaienta HCI, ecimu u3 0,21 HCI mocne npubasienus

AgNO;3 obpazosanock 0,574 T ocanka. Hamummre ypaBHEHHE COOTBETCTBYIOIICH PEaKIIHH.

2. DOnextponu3 pactBopa AgNO; mpoBogunu npu cwie Toka 2A B TeueHue 4 4. CocraBbTe
ANIEKTPO/IHBIE YPaBHEHUS MPOLECCOB, MPOUCXOAIINX Ha 3eKTpojax. OnpenennTe Maccy BEIIeCTBa,
BBIJICJIMBIIETOCS Ha KaTo/e 3a BpeMsl pabOThI JIEKTPOIH3Epa.

3. Ompenenure TPOIEHTHYIO KOHIIEHTPAIMIO pPacTBOpa, IMOJIYYEHHOTO pacTBopeHuemM 100r
FeSO4,7H20 B 900 1 Bonbl. CKOMBKO TpaMM THUAPOKCHA HATpUsl MOTPeOyeTcss Ha PEeakiMio C ITUM
pactBOpoM?

4. BpluucauTe MOTEHLIUAN 3JIEKTPOAA Cr2+JCr, €CJIM KOHIIEHTpalusi HMOHOB XpoMa B PacTBOpE
cocraBisier 0,01monb/n u temmeparypa 107 C. CpaBHHMTE NOJyY€HHOE 3HAUYEHUE C BEJIUYMHOU
CTaHJapTHOT'O MOTEHIIHANA.

5. Ilpu obpaboTke crutaBa IMHKa ¢ MeAblo Maccod 20 T COJIIHOM KHUCIOTOW BBLAETWIOCH 2,8 1
BOJIOpOAA (150 C, 98,3 klla). KakoBa macca Meu B CILJIaBe.




6. HaiimuTe MaccoByro OO MEPOKCHIIA BOJAOPO/Ia B pacTBOPE, €CIIH NPH JICHCTBUHU MepMaHraHaTa Ha
200 r pacTBOpa MEpPOKCHIA BOIOPOA BeIAECTUIOCH 16,8 11 kuciopoaa (H.y.). Peakius mpoBoauiacek B
CEpPHOKHCIION Cpelie.

7. CKONBKO TOHH IIMAHK/IA KAJIBIMS MOKHO TIOJy4nuTh 13 5400 M° azora (2OOC, JIaBJICHWE HOPMAJIbHOE)
IIPU B3aUMOJICHCTBHH €T0 ¢ KapOUI0M KaJIbLUs, €CIIM OTepH a30Ta cocTaBisitoT 40%?

8. Ilpu cropanuu docdopa maccoi 3r monydeH okcua Maccoi 6,87 r. Kakoa uctuHHas dopmyna
3TOT0 OKCHUJA, €CIIU IJIOTHOCTH €ro Iapa Mo BOo3AyXy paBHa 9,87

9. Crombko rpamm FeClz 6H,0 notpedyercst ais npurorosienus 150 r 5%-ro pactopa FeCls.
Omnpenenute MOJSPHYIO KOHIICHTPALKIO SKBUBAIEHTOB JAHHOTO PacTBOpA.

10. Ilpu pabGoTe CBHHIIOBO-CEpEOPSHOTO T'ajbBAHUYECKOTO 3JIEMEHTa Macca cepeOpsSHOM MIaCTHHBI
yBenmuuminach Ha 1,08 r. Kak wn3meHumnace macca cBHHLOBOM IutacTuHbl? Kakoe kosmyecTBo
JNIeKTpUYeCTBAa TNpU OTOM Tnonydwiu (ycioBusi craHgapTHeie). (CocTaBbTe CXEeMy 3TOrO
rajJbBaHMYECKOTO HIIEMEHTA.

11. Ha oxucnenue 256,95 r cynbdara xene3a (ll) B xucmoit cpeae muzpacxomorano 400 ma 0,06 M
pacTBopa mepMmaHraHara kauus. OnperenuTe MOJSPHYIO KOHLEHTPAIMIO coyieil B 00pa3oBaBIIEMCS
pactBope.

12. Crnae comepxut amomunuii (86%) u Maruuii (14%). Kakoit 066éM Bomopoaa (25° C, 98,5 xIla)
BBIIETTUTCS MPU H.Y. MOCJe pacTBOpeHus B cossiHoU kucnore 100 r Takoro criiaBa?

13. Yepes pactBopsl CuSO4, PB(NO3), nmpoxoxut 3600 Ki snexrpuuectBa. KakoBa macca Kakaoro
MeTaijia, BblAeNuBIIErocss Ha karoge (Bbixoa mo Toky 80%)? CocTaBbTe CXEMBlI AJIEKTPOJIU30B
pacTBOpPOB BCEX COJIEH.

14. Kakoii o6bem 0,01 M pacTBopa nepmaHranata kanus notrpedyercs nns okucienus 11,4r FeSO, B
HEUTpaJIbHOU U KUCIIOH cpene?

15. XpoM mony4aroT amoMHUHOTEPMUYECKUM MeTOoA0M. CKOJNbKO Xpoma (T) MOXKHO MOJIYYUTh STUM
merogoM u3 10 r texumyeckoro okcuma xpoma(lll), comepxkamero 20% mnpumeceii? CocTtaBbTe
ypaBHEHUE PEaKIIHH.

16. Tlpu paboTe CBHHIIOBO-CEPEOPSHOTO TalbBAHWYECKOTO 3JIEMEHTA Macca cepeOpsSHON IIaCTHHBI
yBennumwiack Ha 1,08 1. Kak wu3meHwnacb macca cBHHIIOBOM IutacTuHbl? Kakoe KoinuecTBO
DJIEKTPUYECTBA TPH OTOM mHONydwiau  (ycnoBust —cranmapTHble). (CocTaBbTe€ CXeMy 3TOTO
raJlbBAHUYECKOTO JIEMEHTA.

17. Ckonbko rpamm FeCl3 6H,0 notpebyerces mis npurotosnerus 150 r 5%-ro pactsopa FeCls.
Omnpenenure MOJSPHYIO KOHIIEHTPALIUIO SKBUBAJIIEHTOB IaHHOTO PacTBOpA.

18. Tlpm paboTe CBUHIIOBO-MEIHOTO TaJbBAHUYECKOTO JJEMEHTa Macca MEIHOW IUIaCTHHBI
yBennumiack Ha 6,4 1. Kak u3MeHunach macca CBUHIOBOM muiacTuHbl? Kakoe KoIMuecTBO
JJIEKTPUUYECTBA TPH OTOM mony4dwiau (ycrnoBust craHaapTHele). CocTaBbTe CXeMy JTOTO
ralbBAHUYECKOTO dJIEMEHTA.

19. Yepes pactBopsl CuSO4, PB(NO3), mpoxoaut 3600 Ki snexrpuuectBa. KakoBa macca Kakmaoro
MeTaya, BbIAENUBIIErocs Ha karoge (Bbixoa mo ToKy 80%)? CocTaBbTe CXEMBI AJIEKTPOJIM30B
pacTBOPOB BCEX COJIEH.

20. Bpluucnnute MOTEHIMAN AIIEKTPOJa Cr?*|Cr, eciu KOHIIEHTpAIlMsi MOHOB XpoMa B PacTBOpE
cocraBmsier 0,01momb/n u Temmeparypa 10° C. CpaBHHTE NOJNyd4EHHOE 3HAUYCHHE C BETHUHHOMN
CTaHJIaPTHOTO TTOTEHIMAA.

2 cemecTp

2.1 Ckonpko rpamMm XxJjopata Kauus, coiepxaumiero 4% mnpumeceil, cieayeT B3ATb Uil HONXyYeHHS 251
xucopona mpu 37° C i 101,3 kITa?

2.2 Kakoit 066ém 0,002 H. pacTBOpa xjopuja Kaibius Hajno npubdasuth k 0,061 0,002 H. AgNOj3, uTo0bI
YaCTHIIBI 30J11 UIMEJIU OTpHLATeNbHbIH 3apsa. CoctaBbTe hopmyiy mutesst 3011 AgCl.

2.3 pH 0,IM pactBopa cynabdura HaTpus 8,85. Bblumciaure KOHLIEHTpAMIO THAPOKCHA HOHOB, CTEICHb
TUAPOJIN3a CONH, KOHCTAHTY AMCCOIMAIINNA CEPHUCTON KUCIOTHI.

2.4 Kaxoit 06sém 0,006 H. AgNO; mago mpubasurs k 0,031 0,012H. pactBopa KCI, uto6bI mOMyYHTSH
OTPHLATENHHO 3apsHKEHHBIE YacTUIBI 307151 noauaa cepedpa. Hamumure popmyiny MULEIIIbL.

2.5 Kakoii 006ém 0,003 H. pactBopa xyopuaa meau (1) Hago npudasuts k 0,061 0,002 H. AgGNO;, uT0OBI



YaCTHIIBI 30J11 IMEJIH OTpHIaTebHBbII 3apsn. CoctaBbTe hopmysty mutems 30551 AgCI.
2.6 pH 0,1M pactBopa azuma HaTpus 8,85. BeIYMCINTE KOHIIEHTPAIIUIO THAPOKCH HOHOB, CTEIICHb T'MIPOJIHM3a
coJH, KOHCTaHTy auccouuannu HN;.
2.7 Kakxoii 06bém 0,006 H. AgNO;3; Hano npubauts k 0,031 0,012H. pactBopa KCI, 4ro0Obl momyuuTtsh
OTPULIATEIIHHO 3apsHKEHHBIE YacTUIBI 30711 nonuaa cepedpa. Hanmumure hopmyny Muness.
2.8 CKOJNBKO alfOMHHUS MOXHO TMONYYHThH TPH ANIEeKTponn3e | T rimHo3eMa, cojepxaniero 94,5% oxcunma
amomuaua? KakoBa mpomokuTenbHOCTh 3ekTponu3a npu cuie Toka 30 000A, ecnn koddduuumeHt
HCIOJB30BaHUS TOKA cocTaBiseT 95,5%.
2.9 Tlomyuynnu KOJUIOMIHBIA pacTBOP KPEMHHEBOW KHCIOThl mpu B3aumoneiicteuu BaCl, u H,SO,. B
AIIEKTPUYECKOM II0JIe YacTUIBl 3078 IepeMelnaroTcs K aHomy. OmnpenenuTte 3aps] TpaHYibl, COCTaBbTE
¢dopmyny Munennbl. Kakoit U3 HCXOAHBIX 3JIEKTPOIUTOB OBLT B3AT B U30BITKE?
2.10 Ha Boccranopnenue 0,051 0,2 H K,Cr,O; B mpucyrctBun HC1 3arpaueno 0,2 nm pactBopa SnCl,.
Paccuuraiite HopManasHOCTE SnCl,
2.11 TMonyunnu koyutouaHsld pactBop Pbl, mpu B3ammoneiictBun Nal u Pb(NO;),. B anextpuueckom mosne
YJaCTHUIIBI 307151 IepeMentaoTes K anony. Onpeaenure 3apsj IpaHyiisl, cocTaBbTe (HopMyiny Muneuisl. Kakoil u3
WCXOIHBIX AIEKTPOIUTOB OBLT B3ST B N30BITKE?
2.12 PaccunTaiite D/IC rajJpbBaHUYECKOro 3JIeMEHTa, 00pa30BaHHOTO COUETaHHUEM BOJOPOAHOroanekTpoaa (pH
= 2) 1 K00aIbTOBOTO 3JIEKTpoa, omymeHHoro B 0,063 M pacTBop ero coun.
2.13 [IpobHoe xoarymupoBaHue 3075 ruapokcuaa xenesa (I11) pazmmaasiMu 3mekTpoarTaMy TOKa3aIo, YTo IpH
MPOYNX YCIOBHAX TOpOr Koaryisiuu [Mmois/it] coctamiset mist KCI... 40, CaCl, ... 35, K,;SO, . . . 0,5, NazPO,
.. .0,02. Kakoii 3apsin Hec€T rpaHysia KOJJIOWAHOW YacTulbl? Hamumure npuMepHyto GopMyiy KOJUIOMIHON
YaCTHUILIBIL.
2.14 Ckonpko TpamMM XxJopaTa Kajius, conepxaimiero 4% mpuMmeced, cleayeT B3ATh I MOJMy4deHus 251
xucnopona mpu 37° C u 101,3 kITa?
2.15 TIpobHOe KoarymupoBaHHE 301 CyNb(HIa MBIIbIKA Pa3INYHBIMA IIEKTPOJIUTAMU TIOKA3aJI0, YTO TPH
MPOYMX PABHBIX YCIOBHSX IMOPOT Koarysiuu (MMoJb/i) coctasisiet aast KCI — 50, AICI; — 0,09, CaCl, — 0,7,
MgSO, — 0,8. Kakoii 3Hak 3apsjia HECET TpaHyJia KOJUIOUIHON YacTuIlbl? JlaliTe mpuMepHyto e€ hopmyiy.
2.16 Kakum oobemom 20% pactBopa NH,4CI (r1.1,06) MmoskHO 3amenutsh 1 11 14% pactBopa cyiabhara aMMOHHS
(. 1,08) s momydeHus paBHBIX KOMU4ecTB amMmMuaka rpu neficteiur KOH Ha pacTBOpBI 3THX coneit?
2.17 Kakoit 066éMm 0,001 M pactBopa MnCl, nano mpubasuts k 0,021 0,003 M Na,S, 4To0Obl HE TPOU3OILIO
obpaszoBanus 3075 cyibduna mapranna (I1). CocraBere dopmyny munenisl 3o cynbpuma mapranma (l1),
CUHTAas, YTO CyNb(U] HATPUS B3SIT B U3OBITKE.
2.18 Ckonbko TemaoTsl o0pazoBaiiock B peakuuu 59,2r FeS; ¢ kucimoponom, npoTekaromei ¢ o0pa3oBaHueM
okcuos xene3a (1) u cepsr (1V)?
2.19 Ilpu B3aumonericTBum 17,8r Meramia ¢ xsiopoMm oOpa3oBasioch 54,2 T XJIOpUIa TPEXBAICHTHOTO METaJlIa.
Kakoit metann Obur B3sT A1 nonmydeHus xinopuaa? Kakyroo maccy nuokcuaa Maprania M Kakoil oobem (M)
pacTBopa COJSIHOM KHCIOTBI ¢ MaccoBoi gnoneir 37% (p = 1,19 r/mi) HyXHO B3ATh AJIsl TOJTYYCHUS
HE00X0IUMOT0 KOJIMYECTBA XJIOpa, €CIH B peakiuio Berynuio 70% xmopa?
2.20 800r xmopuma HaTpHust 0OpabOTAaHO CEPHOW KUCIOTOHN. BhIIenuBIIMICS XJIIOPOBOJOPO MPOIYIIEH Yepe3
Bony. Ompesennure BBIXOJ XJIOPOBOJIOPOJA, €CIM B pe3ysbTaTe peaknuu oOpas3oBaics 11 pacTBopa CONSHOMN
kuciothl ¢ Maccou goserd HCl 20% (p=1,1r/m).

IIkana oueHMBAHMSA PpelIeHUS] KOMIETEHTHOCTHO-OPUEHTHPOBAHHON 3agauM: B
COOTBETCTBUU C JICUCTBYIOIIEH B YHUBEPCUTETE OAJUTbHO-PEUTHHTOBOM CHCTEMOW OIIEHUBaHUE
Pe3yabTaTOB MPOMEKYTOUHOM aTTecTaluu OOydaroUIMXcsl ocylecTBisercss B pamkax 100-6amibHoi
LIKaJlbl, IPU 3TOM MaKCHUMAaJbHBIA Oajul MO MPOMEKYTOYHOM aTTeCTallud OOYYaroLUXCs 10 OYHOU
¢dopme oOyueHust cocrapisier 36 OanoB, MO OYHO-320YHOW M 3a04HOM (hopmam oOyueHuss — 60
(ycranoBneno nonoxkeruem 11 02.016).

MaxkcumanbHOe KOJIMYECTBO OAJUIOB 3a peleHre KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOMN 3a1aun
— 6 OaoB.

Ban, nmonyueHHbIH 00ydaronMMes 3a pelieHue KOMIEeTEeHTHOCTHO-OPMEHTUPOBAHHOM 3a/1auH,
CyMMUpYeTcs ¢ 0aJIoM, BBICTaBJICHHBIM €MY IO pe3yJIbTaTaM TECTUPOBAHUSI.

OO6umii 6amn HPOMEXYTOUHOW aTTecTallud CYMMHpYeTcss ¢ OajulaMu, IOJy4YeHHBIMH
oOyyaroluMcsl TI0 pe3yJibTaTaM TEeKYIIEro KOHTPOJIsl YCIEBAeMOCTH B TEYEHHME CEMEeCTpa; cymma
0aJIOB MEPEBOAUTCS B OLIEHKY IO S-0aJUIbHOM IIKaJle CIeAYIOIINUM 00pazoM:



CootsercrBue 100-0aU1bHOM U AUXOTOMUYECKOM IIKAJ

Cymma 6amioB o 100-0annpHOMN 1mIKase OneHka 1o JMXOTOMUYECKOM 1IKaje
100-50 3a4TEHO
49 u MeHee He 3aYTEHO HE 3a4TEHO

Kpurtepuu oneHnBaHus pemieHnsi KOMIETEHTHOCTHO-OPUEHTHPOBAHHOI 3a1a4M:

6-S 6a/1J10B BBICTABISETCS 00YUAIOLIEMYCsl, €CJIM PELIEHHE 3aJjaudl IEMOHCTPUPYET IIyOOKOe
MOHMMaHHE OOYYaIONIMMCSl MPEUIOKEHHOW MpoOJeMbl U PAa3HOCTOPOHHEE €€ pPacCMOTpPEHUE;
CBOOOJHO KOHCTpyUpyeMmas paboTa NpeacTaBiseT cOOOH JIOTMYHOE, SICHOE M INPU 3TOM KpaTkoe,
TOYHOE ONHMCAaHUE XOJa PEUICHHs 3a1aud (IOCIEeNOBATEIBHOCTH (WJIM BBIIOJIHEHUS) HEOOXOIUMBIX
TPYAOBBIX AEUCTBUI) U (HOPMYIMPOBKY [1OKa3aHHOI'O, MPABMIJIBHOTO BbIBOJA (OTBETA); IPU ITOM
00yJaroImuMcsl TPEATIOKEHO HECKOJIBKO BAPUAHTOB PEIICHUS WJIM OPUTMHAIBHOE, HECTaHAApPTHOE
pemenue (win HamOosiee A(PeKkTUBHOE, WM HamOOJee pPAMOHAIBHOE, WM ONTUMAJIbHOE, WIH
€IMHCTBEHHO MPABWJIBHOE PEIICHHE); 3ajaya pelIieHa B yCTAHOBJICHHOE MPEMNOaBaTeIeM BPEMsI HITH C
OIIEPEKEHUEM BPEMEHH.

4-3 Gans1a BBICTABIIAETCS 00YUaAIOUIEMYCsI, €CIIM PELICHUE 33/1a4H JIEMOHCTPUPYET MOHUMaHHe
o0yyaroImumMcsl peUIoKEHHOW MpoOIeMbl; 3a7aya pelleHa THIIOBBIM CIIOCOOOM B YCTAHOBIIEHHOE
MperoiaBaTeNieM BpeMs; MMEIOT MecTo oOmme ¢pasbl M (MiIM) HECYHIECTBEHHBIE HEIOYETHI B
OMMCaHUM XOJia pelieHus 1 (WIK) BbIBOja (OTBETA).

2-1 ©0aayna BbICTaBIsCTCS OOydYalOImIEMyCs, €CJIH pEUICHHE 33aJa4d JEMOHCTPUPYET
MIOBEPXHOCTHOE IOHMMAaHUE OOYyYaroIUMCs NPEeAJOKEHHONH NpoOIeMbl; OCYLIECTBICHA IONBITKA
1a0JIOHHOTO PpELIeHMs 3a/ladd, HO IpU €€ pPEIIEHUU AONYLIEHbl OMMOKM U (WIM) IPEBBILIEHO
YCTaHOBJICHHOE IIPET0/1aBaTelIeM BpeMs.

0 OannoB BbICTaBISETCS OO0y4arOUIEMYCs, €CJIM pEllIeHUuEe 3aJadyd JEeMOHCTPHUPYET
HEMOHUMaHHUEe OOy4aroIMUMCs MPEUIOKEHHONH MpoOiaeMbl, U (WIM) 3HAYUTEIbHOE MECTO 3aHMMAIOT
o0mmue ¢pasbl U TOIOCIOBHBIE PACCYKICHHS, U (WIN) 3a/1a4a HE pellieHa.




