B c { } LL] BCEPOCCUMCKASA OJIMMITHAZIA ITKOJIbHUKOB 2023/2024 rr.
soRrocOMiOKAN MYHUIHUITAJIBHBIA OTAII

onuMnuAnA
LWKONBEHUKOB

XUMUA
10 KJIACC

Kuroun 1J1st 4ieHOB KIOpH
Bpemsi BoinosiHeHus 3aganuii — 220 MUHYT
(180 munyT — TeopeTuueckuii, 40 MUHYT — IPAKTHYECKHIi Typ)

MakcuMAaJIbHOE KOJIUYECTBO 0a/1J10B — 67

3aganue 1.

JlormummTe ypaBHEHHUS OKUCIHTEIHLHO-BOCCTAHOBUTEBHBIX PEAKIUN, paccTaBbTe KOA(D(DHUIIMEHTHI,
OMpECIIUTE OKKCINUTEIb U BOCCTAHOBUTEIIb:

SO; + FeCl; + H,O —

Na[Au(CN)2] +Zn —

MnSQOs + PbO2 + HNO3 —

9 6ay10B
Pemenue
DJ1eMeHTBhI pellleHust baaiasl
SO, + 2FeCl3 + 2H20 — 2FeCl; + 2HCI + H2S04 3 6amna

S* — 2e — S* BoccranoBuTeNh
Fe™ +le — Fe*? okucaurens

2NaJAu(CN)2] + Zn — Naz[Zn(CN)4] +2Au 3 bamta
Au™ + 1le — AU okucauTeND
Zn® - 2e — Zn*? BoccraHoBHUTEND

2MnSQO4 + 5PbO2 + 6HNO3z — 2HMnO4 + 3Pb(NO3)2 + 2PbSO4 + 2H20 3 dauta
Mn*2 - 5e — Mn*’ BoccTaHOBHTED
Pb** + 2e — Pb* okucmurens

Bcero 9 gaJL10B

,Z]onycxaiomc;z UHblE ¢0pMyﬂMp06KU omeenia, He ucKkasicaroujue e2o Cmblcia

3aganue 2.

Cmech kapOoHaTa aMMOHMSI, HUTpaTa aMMOHHUS M HUTPUTAa aMMOHHUS Maccoil 25,6 T Harpeinu u
noayuyunu npu H.y. 10,08 1 raza. ['a3 nponyctunum yepe3 nu30BbITOK pacTBOpa €KOT0 HAaTpa, U Macca
pacTBopa yBenuuuiaachk Ha 2,2 1. OnpeaennTe MacCoBbIe J0IU COJIed aMMOHUS B ICXOHOM CMECH.

8 0ass10B
Pemenne
JJIeMeHTBbI peleHust bajbl
I. (NH4)2.CO3 — 2NH3 + CO2 + H20 0,5 6anna
1 2 11
I1. NH4sNO3 — N0 + 2H20 0,5 6anna
1 ) 1
L ) 8
1. NHsNO2, — N2 + 2H20 0,5 6anna
1 : 1
n : n
CO2 + 2NaOH — Na2CO3 + H,0 0,5 6amra




B c { } LL] BCEPOCCHUMCKAS OJIUMITUAJIA IIKOJIBHAKOB 2023/2024 rr.

scerocoiicKan MYHMIUIIAJIBHBIN DTAII
XUMUA
10 KJTIACC
2,21 —910 CO2 M vL(CO2) =2.2/44=0,05 moib 0,5 6amna
L(NH3) = 0,05 x2 = 0,1 mo1b 0,5 6amna
v(raza Bcero) = 10,08 /22,4 = 0,45 moas L(N20 u N2) =0,45-0,05-0,1=0,3 0,5 6amna
MOJIb
ITycts komuuectBo Bemecta NH4NOs Gyner v, a NHsNO, 6ynern, v +n=0,3 | 0,5 6ayuia
M((NH4)2CO3) = 96x0,05=4,8r 25,6 —4,8=20,8r 64 n+ 80v = 20,8 1 Gamn
v=0,3-n 64n+80v=20,8 64n+80x(0,3-n)=20,8 v=0,Imoms | 1,5 6amia
n =0,2MoJ1b
M(NHsNO3) = 80x0,1= 8r M((NH4NO2) = 64x0,2= 12,81 0,5 6ayta
@ (NHsNOs3) = 8 : 25,6x100=31,25% o ((NHsNO.) = 12,8 : 25,6x100= 1 Gamn
50,00%
@ ((NH4)2C0O3) = 4,8 : 25,6x100= 18,75%
Bcero 8 das10B
3amanmne 3.
N3BecTHO, 4TO OpraHuvecKoe BEIIecTBO coepkut o macce 48,48% yriepona,
:g% 32,32% xucnopona u 14,14% azora. Omnpegenure Gopmyiny BellecTBa U
HazoBuTe ero. CocTaBbTe ypaBHEHUE PEAKIIUU €0 TIOTyUSHUSI.
7 6a/1510B
Pemenne
DJIeMeHThI pelleHust Baxabl
[TpoBepum Bce yn 3nemeHThI npeacraBiensbl 100 — 48,48 — 32,32 — | 0,5 Gamna
14,14 = 5,05 % - 3T0 BOJIOpOA
C . H @) : N 1,5 6amma
4848 : 505 : 3232 : 14,14
12 : 1 : 16 : 14
404 :505:202 : 101
4 2 5 1
C4Hs02N
HZC—C<O 2 Ganna
/NH
HC——CY
0 2 6asna
Hzc—cf\OOH e HZC_C/\NH
+NH; ——> / +2H0
HZC_C% HZC_C§O
CyKIMHUMUJ, UMUJ] THTAPHOW KUCIIOTBHI 1 Gayn
Bcero 7 6a/1510B

CMblCla

ﬂonycrcaiomc;z UHblE gbopjwyﬂupoeku omeenma, He uckascaroumue eco




B c { } LL] BCEPOCCHUMCKAS OJIUMITUAJIA IIKOJIBHAKOB 2023/2024 rr.

T MYHI/IHI/IHAJII)HHﬂ ITAII
XMUA
10 KJIACC
3aganue 4.

Ocy1iecTBUTE LIETIOUKY MTPEBPALICHUI HEOPraHUYECKUX BEIIECTB, COCTaBbTE YPABHEHUS pEeaKLIUM:

/Xl —> Cr(NO3); \
X

K5;CrO4 l2

CrCl, K[Cr(OH),]
X3 <—— Cry(SOy),
Pemenue
JJieMeHTBbI peleHust banasl
o KoCr,0;  ——  Cr(NO3), 1 Gamn
K,CrO, Cr(OH)3
CrCly K[Cr(OH),]

T~

Cr - Cr2(804)3

2Cr + 3Clp — 2CrCl3 1 6amn
2CrCls + 3Cl; + 16 KOH — 2K2CrO4 + 12KCI + 8H20 2 Gama
2K2CrO4 + H2SO4 — KoCr07 + K2SO4 + H2O 1 Gamn
K2Cr,07 + 3KNO2 + BHNO3 — 2Cr(NO3)3 + 5KNO3 + 4H,0 2 Oaia
Cr(NO3)s + 3KOH — Cr(OH)3| + 3KNOs 1 Gann
Cr(OH)s + KOH(p) — K[Cr(OH)4] 1,5 bamna
2K[Cr(OH)4] + 4H2SO4 — Cr2(S04)3 + K2SO4 + 8H,0 1,5 bamna
3nekTponus 2 Gaita
2Cr(S04)3 + 6H,O — 4ACr + 30, + 6H2SO04
Bcero 13 6amanoB

,Z]onycxaiomc;z UHblE gbopMleupoeku omeenia, He ucKkasicaroujue e2o Cmblcia

3amanmue 5.

Moposkenoe maccoit 100 r comepkut 62% Boapl, 3% Oenka,
15% xupoB u 20% yrieBoaoB. OnpeaenuTe KalopuiHOCTh
(B KKall) MOPOXXEHOTO, €CIH KAJOPUHHOCTh OEIKOB |
yraeBofoB cocrasisger 17,1 kJ[x/r, KanopuitHOCTh >KHPOB
paBHa 38,0 x/[x/r. Kakoit maccel MmopokeHoe chema [ans,
€Clli KaJopuUiHOCTh yrineBogoB B HeM coctaBuia 90,36
kkan? (1 xkxan = 4,18 x/[x)

6 0aJi10B




B c { } LL] BCEPOCCHUMCKAS OJIUMITUAJIA IIKOJIBHAKOB 2023/2024 rr.

aoesocouiowas MYHUITATIAJIBHBINA DTAII
XXMM
10 KJIACC
Pemenue
DJIeMeHThI penleHust Baaabl
(20 x 17,1) + (15 x 38) + (3 x 17,1) = 963,3 xJIx 2 banna
963,3: 4,18 = 230,45 xkan 1 Gayn
90,36 x 4,18 = 377,7 x]Ixx 1 6amn
my=377,7:171=22r 1 Oamn
My=22x100:20=110r 1 6amn
Bceero 6 0a10B

IIpakTuyeckuii Typ
3aganue

B BOCBMH TPOHYMEPOBAHHBIX MPOOHMPKAX HAXOMATCS pacTBOpHI cieayromux BemecTB: Na,COs,
NaCl, CaClz, H2SO4, NaOH, AICls, Na2SOs, HCI. He ncnonb3ys Ipyrux peakTHBOB, OTIPEICIUTE, B
KaKoi MpoOMpKe HAXOMUTCSA Kaxkiaoe BemecTtBo. COCTaBbTE€ CXEMy DEIIEHHUS 3a/1aud, HAIHIINTE
yYpaBHEHUSI BO3MOXKHBIX PEAKIUil, MPOBEAUTE SKCIEPUMEHT, OMHIIMTE METOAMKY MPOBEIACHHS
HKCIIEPUMEHTA U ompeaenuTe B Kakol npoobupke (Ne) xakoe BemiecTBo. IIpencraBete B OTBETE

CXEMy pelIeHHUs], ypaBHEHUS peakiuii, No mpoOUpKU — BEIIECTBO.
Pemenue
Cxema penieHust

Na>CO3 NaCl CaCl H2SO4 NaOH AICl3 NazSO4 HCI
Na>CO3 - - ! 1 - 1 — 1
NaCl — — — — — — — —
CaCl» l _ — IIOMYTHEHUE | NOMYTHEHHE — [IOMYyTHEHHE —
H>SO4 T _ TIOMyTHCHHUE — Q _ — —
NaOH _ _ TIOMYTHEHHE Q _ lp — Q
AlCl3 11 - - - Ip - — —
Na> SO 4 _ _ TIOMyTHCHHUE _ _ _ _ _
HCI 1 — — — Q — —
Na,COs3 + CaCl, — 2NaCl + CaCO3z| 0,5 6amna
Na;CO3 + H2SO4 — NapxS04 + CO21+ H2O 0,5 6amna
3Na>C0O3 +2AIClz + 3H,0 — 2A1(OH)3 | +3C0O21+6NaCl 1 Gamn
CaCl, + H2SOs4— CaS04|+ 2HCI nomyTHeHHEe 0,5 6ama
CaCl, + 2NaOH— Ca(OH)2| + 2NaCl nomyrHenue 0,5 6amna
H>SO4 + Na,CO3— NaxSO4 + CO21+ H20 0,5 6amna
H2SO4 + 2NaOH — Na»S04 + 2H,0 + Q 0,5 6aura
AlCl3 + 3NaOH — AI(OH)sz|+ 3NaCl; Al(OH)s:+NaOH — Na[Al(OH)] 1 Gamn
Na>SO4 + CaCl, — CaS04|+ 2NaCl momyTtHeHne 0,5 6amna
2HCI +Na,CO3z — 2NaCl + CO21+ H,0 0,5 6ana
HCl + NaOH — NaCl + H,O + Q 0,5 G6ana
DJIeMeHThI pelleHust Banibl
[TpaBHJIBHO COCTaBJI€HA CXeMa pPelICHUs 4 Gamna
[TpaBHJILHO COCTaBJICHBI YPaBHEHUS peaKIui 6,5 6amioB
[TpaBUJIbHO BBITIOJIHEH YKCIIEPUMEHT. BepHO ompesienieHbl BelecTBa 8 OamnoB
[TpaBMJIBHO MCIIOJIH30BAaHO 000PYAOBAHNE U XUMUYECKas TOCY 1a 1 Gayn

4




B c { } LL] BCEPOCCHUMCKAS OJIUMITUAJIA IIKOJIBHAKOB 2023/2024 rr.

T MYHULUIAJIBHBIN DTAII
XUMHUA
10 KJIACC
CoOuroieHa TexHrKa 0€30I1aCHOCTH 1 0amn
[TpaBUIBHO ONMCaHa METOAMKA YKCICPUMEHTA 2,5 bayta
[TpaBHJIBHOE MCIIOJIH30BAHHE XUMUYECKONW TEPMHUHOJIOTHH 1 6amn
HToro 24 daya




B c { } LL] BCEPOCCUMCKASA OJIMMITHAZIA ITKOJIbHUKOB 2023/2024 rr.
soRrocOMiOKAN MYHUIHUITAJIBHBIA OTAII

onuMnuAnA
LWKONBEHUKOB

XUMUA
10 KJIACC



