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

BoEROGOMFiCKAR MYHUITATIAJIBHBINA DTAII

ONnUMNUALA
LWKOMBHUKOB

XUMUA
9 KJIACC

Karoun AJIS WICHOB KIOpH

Bpemsi Boinosinenus 3aganuii — 190 munyT

(150 munyT — TeopeTuueckuii, 40 MUHYT — IPAKTHYECKHIi Typ)

MakcuMaJIbHOE KOJIHMYECTBO 0a/1J10B — 66

3ananme 1
Jlonummre  ypaBHEHUS  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKIIHil,
KOX((UITUEHTBI, ONPEACTUTE OKUCIUTEIb U BOCCTAHOBUTEIIb:
HNO3 + As20O3 + H20 —
NH4OH + I, + KOH —
B + NaOH + H20 —

Penrenne

pacCTaBbTC

9 d0aj1y10B

DJIeMeHTBhI pelleHust

Banasl

2HNO3 + As;03 + 2 HoO — 2 H3AsO4 + NO2 + NO
N*° +1e — N* okucaurens
As* - 2e —As*™ BoccraHOBHTED

3 Oawta

2NH40OH + 3l + 6KOH — N> + 6KI + 8H-0
2N — 6e — N> BoccTaHOBHTEID
1.0 +2¢ — 21" okucIUTEND

3 baiuta

2B + 2NaOH + 2H,0O — 2NaBO, + 3 H»
B® — 3e — B* BoccraHoBHTEH
2HY +2e — H)° okmciurens

3 Oaiuia

Bcero

9 0ajL10B

,ZZOI’lyCK’ClIOmC}Z UHblE gbopMleupoeku omeenia, He ucKkasicaroujue e2o Cmblcia

3ananue 2
BemectBo conmepxutr mo macce 22,77% wnatpus, 55,45%
KHCIIOpO/Ia ¥ Hem3BecTHoro nmeMenTa 21,78%. Onpenenure
. dbopMynny BemecTBa W Ha3oBUTE ero. Hamumwure, rae
% s \/ BEIECTBO NPUMEHSAETCSL.
'l \ 7 6a/710B
Pemenue
JJIeMeHTBbI peleHust banbl
22,77 + 55,45 + 21,78 = 100% 0,5 6amna
Na 0] 1 Gamn
22,77 . 5545
23 16
2 7
Na; X Oy 0,5 6amna




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

sommocauiicias MYHMIUIIAJIBHBIN DTAII
XUMUA
9 KJIACC
46 — 22,77% 1 6amn
M — 100% M =202 r/mo1b
202 - 112 — 46 = 44 r/momb 0,5 6amna
HET 2JIEMEHTA ¢ TaKOW aTOMHOM Maccoil U HEeT ¢ Maccol 22 a.e.M (eciu 1 Gamn
MPEJIIOJIOKHUTD 2 aTOMa), U HE TP aToMa, roxyvaercs 4 aroma 6opa
Na>B4O7 Oypa, TerpabopaT HaTpHs 1 Gamn

[TpumensieTcs: B Ka4eCTBE MHIPEAMEHTA B OBITOBBIX YHCTSIINX CPENICTBAX, B KauecTBe | 1,5 Gamna
Oydepa B XUMHUECKHUX JTa0OpATOPHUSX, AJISI H3BJICUCHUS 30J10Ta MPH JT00BIUE
M0JIC3HBIX MCKOMAEMBIX,  TAK)KE B KAUECTBE KOMIIOHEHTA CTEKJIA U KEPAMUKHU

Bcero

7 0aJ1JI0B

ﬂonycxaiomc;l UHblE gbopmyﬂupoeku omeena, He UCKas)carowue e2o Cmolcia

3aganue 3.
! [Tpokamuiay cMech, COCTOSIIIYIO M3 COSAMHCHUU JIBYXBAJICHTHOTO
MeTaJula: OKCHa, HUTpara U XJjopuaa. BemectBa B cMecH B3STHI B
OIMHAKOBBIX  KoimuyecTBaxX. Ilocme  mpokanwBaHWs  CMeECh
yMeHbIIMIach Ha 16,2 . MaccoBasi 1011 MeTajllla B CMECH paBHA
61,43%. Onpenenure metaiul. Halinure MaccoBbie J10J1M BEILIECTB B
CMECH.
11 6asoB
Pemenne
DJIeMEHTBI peleHHus Banabl
[Tycte Metayut Oyaer X (M ero aToMHasi Macca), pa3jaraercsi TOJIbKO HUTpAT 1 6amn
[TycTh KOTMYECTBO BElIECTBA OYJIET UL 1 6amn
2 X(NO3)2 = 2XO+4NO; + O 1 6amn
2 2 » 4 1
L Y : 2v 0,5v
Macca ra3os pasHa 16,2 r 1 6ann
2vx46 + 0,50%32 = 16,2 v = 0,15 moab
Macca aromoB MeTajuia B 3-X BemiecTBax paBHa 0,45x 1 G6amn
Macca cmecu paBna 0,15x(x+ 124) + 0,15x(x + 16) + 0,15%(x + 71) = 0,45x + 1 6ann
31,65
0,45x : (0,45x +31,65)=0,6143 x=112 »rto kagmuii Cd 1,5 6auia
mz(Cd(NOz3)2) =236 x 0,15=35,4r m,(CdO) =128 x 0,15=19,21 2 Gaia
ms(CdClp) =183 x 0,15=2745r Meween = 19,2 +27,45+354=82,05r
@(Cd(NO3)2) = 35,4: 82,05% 100% =43,144% w0(CdO)=19,2: 82,05%x 100% = | 1,5 6amna
23,4%
w( CdClp) = 27,45: 82,05% 100% = 33, 455%
Bcero 11 6ajs10B
3ananmue 4:

OCYU.[GCTBI/ITC LCIIOYKY HpeBpaI_I_ICHI/II\/'I HCOPraHNYCCKUX BCIICCTB, COCTABLTC YPABHCHUA peaKI.[HfII

H,SO4(p)

BaCl, AgNO, t°

Mn —= X — > X —> X —/> X, —> Mn




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

scemocamicias MYHMIUIIAJIBHBIN DTAII

XUMUA

9 KJIACC
Pemenue
JJieMeHTBbI peleHust basbl
Mn + H2SO4p) — MnSO4 + Ho 1 0amn
MnSO4 + BaCl, — MnCl, + BaSO4| 1 damn
MnCl; + 2AgNOs — Mn(NOz3)> + 2AgCl | 1 6amn
Mn(NO3)2 — MnO; + NO; + O> 1 Gann
3MnO; + 4Al — 2Al,03 + 3Mn 1 Gamn
Bcero 5 0aJI10B
3amanue 5

Yuskeiik TBopoxkHbIid 100 r cogepxkut 50% Boubl, 25% Oenka,
15% xupoB u 10% yrneBonos. OnpeneanuTte KaIOPUHHOCTH (B
KKaJI) Yu3KeilKa, eciu KaJOpUIHOCTh OENKOB U YIJIEBOJIOB
cocraBisier 17,1 xJDx/r, xamopuitHOCTH kupoB paBHa 38,0
k/[x/r. Kakoii Mmaccel un3keiik cbena O, eclii KaJTopuiHOCTD
YIJI€BOJI0B B HeM cocraBuia 61,36 kkan? Ilpeanoxure cocraB
yn3keiika maccorr 100 r, 4ToOBI ero kamopuitHOCTh ObLIa 200
KKaJI, a 1ot Oenka octanack 25%. (1 xkan = 4,18 kJ[x)

12 6a/s10B
Pemenue
DJieMeHThI peleHust Bajasl
(25 x17,1) + (15 x38) + (10 x 17,1) = 1168,5 xJIx 2 Gamna
1168,5:4,18 =279,5 xkan 1 Gasn
61,36 x 4,18 =256,5 xk]Ix 1 Gamn
my=256,5:17,1=15r 1 Gamn
My=15x%x100:10=150r 1 Gasn
200 x 4,18 = 836,0 xJIx 1 Gamn
836,0 —427,5 = 408,5 kJI>x Ha YTJIEBOABI U JKUPBI 1 Gayt
ITycTh X — KUPBI, @ Y — YIVIEBOJIbI 408,5=38x+ 17,1y 2 bayuta
[Tpeanonoxum, uto ecnmuy =5, To x = 8,5 * 1 Gayn
Hampumep: umskeiik 100 T comepxkur 61,50% Bomsl, 25% Oenka, 8,5% xxupoB u | 1 6amr
5% yrneBosi0B
* JIJIsE pacyeToB MOAXOAST U APYTHE MPABIIBHBIC MTPEAITOIOKCHHSI
Bcero 12 6ans10B

IIpakTHYecKuH TYp
3ananue

B miectr mpoHyMepOBaHHBIX MPOOHPKAX HAXOAATCS pacTBOphI cienyromux BemecTB: NaxCOs,
NaCl, CaClz, H:SO4, NaOH, AICls, He ucnone3yst apyrux peakTHBOB, ONpPEICIUTE, B KaKOi
NpoOHMpKe HAXOAUTCS Kaxaoe BeriecTBo. COCTaBbTe CXeMy pCIICHHs 3a/1aud, HAIHUIIKATE
ypaBHEHUSI BO3MOKHBIX PEAKIMi, MPOBEJUTE OSKCIIEPUMEHT, OMWIIATE METOAUKY TPOBEICHHUS
SKCIICPHMEHTA M ONpe/enuTe B Kakoi mpoOupke (Ne) kakoe BemiectBo. IIpencraBbTe B OTBETE

CXEMy pelleHHUs], ypaBHEHUs peakiuii, Noe mpoOUpKU — BEIIEeCTBO.




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

scerocomoxan MYHMIUIIAJIBHBIN DTAII
XUMUA
9 KJIACC

Pemenue
Cxema penieHust

Na,CO3 NaCl CaCl; H2S04 NaOH AICl3
Na,COs - - ) 1 - 1
NaCl — — — - — —
CaCl> l — — MMOMYTHEHUE | TOMYTHEHHUE —
H2S04 1 — MIOMYTHEHHUE - Q —
NaOH — — MTOMYTHEHHUE Q — lp
AICl3 1 - - - Ip -
Na,CO3 + CaCl, — 2NaCl + CaCOz| 0,5 bayma
Na;CO3 + H2SO4 — NapxS04 + CO21+ H2O 0,5 6amna
3Na,CO3 +2AICl3 + 3H,0 — 2AI(OH)3| +3C0O21+6NaCl 1 damn
CaCl, + H2SO4— CaS04|+ 2HCI nomyTHEHHUE 0,5 6amna
CaCl, + 2NaOH— Ca(OH)2| + 2NaCl nomyrHenune 0,5 6ana
H>SO4 + Na,CO3— NaxSO4 + CO21+ H20 0,5 6anna
H>SO4 + 2NaOH — Na»S04 + 2H,0 + Q 0,5 6amna
AIClz +3NaOH — Al(OH)3/+ 3NaCl;  Al(OH)s+NaOH — Na[Al(OH)4] 1 damn
DJIeMEHThI peleHus Banabl
[TpaBHJIBHO COCTaBJIEHA CXEMa PEIIECHUs 4 Gamna
[TpaBUIIBHO COCTABIICHBI YPABHEHUS PEaKIUiA 5 bayuioB
[TpaBHIIBHO BBITIOJHEH YKCIIEPUMEHT. BEpHO OmpejiesieHbl BellecTBa 6 6ayuIoB
[TpaBHJIBHO MCIIOIH30BAaHO 000PYAOBAHNE U XUMUYECKas TOCY 1a 1 Gamn
CobmtoeHa TexHHKa 0€301MacHOCTH 1 Gamn
[TpaBHJIBHO OIMCaHa METOAMKA YKCIIEPUMEHTA 2 bayuta
[TpaBHJIbHOE HCTIOIH30BAHHE XUMUUYECKONW TEPMUHOJIOTUU 1 Gann
Htoro 20 6ay10B




B c { } I-I-I BCEPOCCUMCKASA OJIMMITHAZIA ITKOJIbHUKOB 2023/2024 rr.
BoEROGOMFiCKAR MYHUIHUITAJIBHBIA OTAII

ONnUMNUALA
LWKOMBHUKOB

XUMUA
9 KJIACC

10 knace
10 - 11 knmacc — 220 munyT (180 MuUHYT — TeopeTrueckuii, 40 MUHYT — IPAKTHYECKUH TYP).



