XLVII Typrup umenu M. B. Jlomonocosa 6 oxTsa0psa 2024 roxa
Konkypc o xumunu. OTBeThl 1 KpUTEPUN auct 1

Saganue 1
OTBeThI:
a) Crep:KeHb IITATHBA:

6) Kpyriogonnas kosba:

B) [lomxbémubtit cTosuk:
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r) KsaprieBast Tpy6Oka:

1) KanesbHasi BOpoHKa:

e) Jlanka jyist mraTuBa;

) CrmproBka:



XLVII Typrup umenu M. B. Jlomonocosa
Konkypc o xumunu. OTBeThl 1 KpUTEPUN

6 oxTsa0psa 2024 roxa
JUCT 3

Kpurepuu onenku:
1 GaJur 3a KayKJIbIil BEPHBI OTBET.

3aganue 2
OTBerhr:

. AJIIOMUHUN

. 2KeJre30

. JJOTHANA

. 0JIOBO

. KaJIbIIAi

. ILJIaTUHA,

. MeTaJLI
Kpurepun onenkmn:
1 GaJur 3a KayKJIbIil BEPHBII OTBET.

N OO W N~

3aganue 3
OTBeTnI:

1. 13

2.38 + 2
Kpurepun orenkmn:
1. 2 bamna

2. 3 basua

3. 1 6asur

3amanue 4

1. Duement X — yryiepo,

BemecrBo A — rpadur,

Bemecrso B — anma3s,

Bemectso B — dysiepen.

2. Orpanennasi (popMa ajiMas3a — OPUJIJINAHT.
3. YpaBHEHUs PeaKIiii:

1) C + Oy = CO,
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2) 2FeO + 3C = 4Fe + 3CO

NI

Fe; O3 + 3C = 2Fe + 3CO

3) COy + Ca(OH), = CaCO3 + Hy0

4) Na2C03 —+ 2HCl — 2NaCl -+ HQO + COQ

Howmep peaxiiun 112 314
Cymma ko3 dunmentos peaknuu | 3 | 12 mom 9 | 4 | 7

Kpurepun oneHKu:

1. 1 Gan 3a KarKJi0€e BEIecTBO

2. 2 6ajuta 3a BepHOE Ha3BaHUE

3. YpaBHeHus peakiwii (cymmbl KoadduimenToB) — mo 1 6asury.

Sananue 5

OTBeThI:

1.A=NaNj3, 116 £ 1r

2.b = NaQO, B = KQO, I = Na28i03, ,Z[ - KQSIO3
3.18544+20r

Kpurepun orenkmn:

1. 1,5 6amna 3a dopmyny Aj 1,5 6aia 3a maccy

2. 1 6aj1 3a KaxKJI0€e BEIIECTBO

3. 3 basua

Saganue 6

OTBeThI:

1. w(Mg) =1,9+0,05%; w(Al) =96,3 £ 0,5%; w(Si) =1,8 £0,5%.
2.15+ 1 ma

3.3

4.5

Kpurepuu onenkmn:

1. 1 6amr 3a w(Mg), no 2,5 6amra 3a w(Si u w(Al)
2. 2 dbaya

3. 1 6aJur

4. 1 6amn

Saganue 7
OTBeThI:
1.



XLVII Typrup umenu M. B. Jlomonocosa 6 oxTsaOps 2024 roja

Konkypc mo xumuu. OTBeThI U1 KPUTEPUU Juct 5
Bemectso | ®opmysia BerecTBa
X Cly
A NaCl
b NaClO
B HCI
r AgCl

Howmep peakiuu | Cymma KosddurimeHToB

QY = W DN+~
| | O] O] CO

3. 0,5£0,1 mr/a
Kpurepun orenkmn:

1. 5 dbopmyn mo 1 basmry

2. 5 snagenuit o 0,5 Gasia
3. 1,5 basna

4. 1 6amxn

SagaHue 8

OTBeTnI:

1. 16,7 x/Ixx 4+ 0,2 x/Ix;

2.293 k/Ix +0,2;23 % + 1 %;

3.1,6 > £ 0,1 v

Kpurepuu orenkmn:

1. 2 bana 3a pacuér;

2. 2 6asna 3a pacyET KOJIUIECTBA TEIJIOTHL; 2 Oasia 3a PacuéT IPOIEeHTa;
3. 3 6asI0B 3a pacuér;

4. 1 6a/1 3a BEPHBI OTBET.

Saganue 9
OTBeTbl U KPUTEPUU OILEHKU:

A b B T pi | E 2K n
Ba(N3>2 BaNQ Ba3N2 Ba3N4 BaC03 HN3 CO2 NQ
1 OauLt 1 6auwr | 1 6aswt | 1 6aswr | 1 6aswr | 2 6aswia | 1 6aswr | 1 6adwr

Saganue 10
OTBeTHI:

1. 7,47 4+ 0,20 %.
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Kpurepun omenkmn:
1. 5 6aj10B

2. 1 6ann
Saganue 11
OTBeThI:
1. 54,540,2 r/moJtb.
2.
Bemectso | @opmysia BemecTBa
A C5Hg
b CiHy
B CiHy
3.
Bemecrso | Hazpanue
A MIPOTIAH
b OyTamn; H-Oyran
B n300yTaH; 2-MeTHUIIPOTIAaH; METUIITPOIAH
4.
Bemecrso | KosimaecTBO MOHOOPOMITPOM3BOIHBIX
A 2
b 2
B 2

Kpurepuu oneHku:

1. 1 6asur

2. 1 6asn 3a KaxIy1o 6pyTTo-hopmysty
3. 1 6aJw1 3a KaxKJiioe Ha3BaHUIe

4. 1 6a/1 3a KaK/Iblii BEPHBII OTBET

Saganue 12
OrBeTnI:

158 | 180 | 152 | 42 | 120 | 94

Kpurepuu onienkn:
1 6am1 3a dpopmyner A-T', K; 2 6asta 3a dopmyny X

Saganue 13
OTrBeThI:
1.45+0,2

2. A — U305, B ~UOy, B~ UO;3
Kpurepuu olieHkn:

1. 2 bana

2. Ilo 2 Gasta 3a KaxKIoe BEIIECTBO
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Saganue 3

1. YpaBuenue peaxiun:

(NH4)28208 + 6NH3 + Cu + 2H20 — Cu[(NH3)4](OH)2 + 2<NH4)QSO4

Cymma koaddunnenTon papia 13.

2. Bourancmm mioma b MOHETBI, YIUThIBasI, YTO OHA ITOKPBITA CILIABOM C O0EUX CTOPOH:

S =21® — 9wl _ 5 g7 cp2

TonmuHay MOKPBITHS MOYXKHO HAWTH U3 MACChl U IJIOTHOCTUA HMOKPBITUSA, JEJIEHHOMY Ha €ro
TLIOIIATh.

d=% =1t = 2025500 = 3,8 1077 = 38 Mk,

3. Momnersl, Boinyiennbie mocie 2006 roga, B ormdue oT 60J1€e PAHHUX, COJAEPKAT CTaJIb,
YTO OOYC/IaBJIMBAECT MX IPUTSKEHNE K MarHUTy — MO3TOMY KadeCTBEHHO Pa3/IMIUTh MOHETHI,

HE IIPOBOAA pacdeToB, MO2KHO C IIOMOIIbIO rZLeI';'ICTBI/ISI Mar”"uTa.

Samanue 5

1. Tak KaK M3BECTHO, YTO coequHeHne A OMHAPHOE U COAEPXKUT a30T

U MIEJIOTHON MeTaJII, TO MBI MOYKEM TepedpaTh BCe IIe/IOTHbIE METAJLIbI, HaX0 51 COOTHOIIIe-
HUEe a30Ta K MeTa/uly B coeguHeHun A 1o dopmyie:

. _ w(N) . w(Me) _ 64,62 . 35,38
N:Me= M(N) * M(Me) — 14 - M(Me)
N : Me N : Me

Li 109:1 |[Rb|11,1:1
Na|30:1 | Cs [17,3:1
K |51:1

Y HaTpus €IMHCTBEHHOE IEJI0UNUCICHHOE COOTHOIIEHNE a30Ta K MeTa/lIy, OTKyJIa, A — 3T0
a3uJ HATPU:

A = NaNj

2NaN3 — 2Na + 3N,

KosmmaectBo Mosib azora npu H.y. paBHO: V(Ny) = V2(2N Z) = % = 2,68 MOJIb.

CorytacHO peakIuy pa3J/IoKeHus U3 OJHOTO MOJIsI coeanHeHmsT A obpasyercs 1,5 Mot a3oTa,
TOTJIA 9UCI0 MOJIb paBHO V(A) = % = 1,79 mosn. Torma macca coequaennst A Oyaer paBHa:
m =v(A)M(A)=1,79-65 =116 1.

2. Hatpuit pearupyer ¢ HUTpaTOM KaJjus 1O CJIEIYIONEH PeaKIiiu:

10Na + 2KNO3; — K50 + 5NayO + Ny

b = NagO

B = K,0O

NayO + SiOs — NagSiOs

KQO -+ SIOQ — KQSIOg

I' = NaySiO3

I = KySi03

3. Ilo ypasuenuto Kianeiipona-Menneneea pV = vRT, orkyna npu 298 K (25 °C) u armo-
cepaom mgasaenun p = 101, 325 klla kommyaecTBo rasa, coorsercTByioiiee oobemy 60 1, OyaeT
paBHO:

_ pV _ 101,32560 _
v(N2) = 37 = S3izo0s = 2,45 Moub.
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[Iycrs kosmmaecTBo coemHenust A paBHO V(A) = & MOJIb, TOI/Ia KOJMYECTBO MOJIb HATPUS
v(Na) = v(A) = o Moib, OTKyZa KOJHYCCTBO MOJIb a30Ta, 00PA3YIOMIErocs B PEAKIHH C
aurparoM Kamms pasuo vi(Ny) = +v(Na) = 0, 1z, Toraa obuiee KOIMIECTBO a30Ta ¢ yuéToM
1oty eHHoro npu pasnoxkennn A vo(No) = 2v(A) = 1, 5z cocrasur v(Ny) = vi(No)+va(N,) =
1,6z = 2,45 momb, orkysna © = 1,53 moub. [lo crexmomerpun peakimm KOJTUYIECTBO HUTpATA
kasus paHo V(K NOj) = %V(Na) = 0, 2z, a JUOKCHIa KPEMHIUS:

v(Si0;) = v(K30) + v(NayO) = s5v(Na) + v(Na) = 0, 6z.

Torma obmrast Macca CTEXHOMETPUIECKON CMeCH COCTaBUT:

m=v(A)M(A)+v(KNO3)M(KNOs)+v(SiOy) M (SiOs) = 2-65+0,2x-10140, 6260 =
121,2-1,53 = 185,4

SagaHue 6

1. B xoHIleHTpUpOBaHHOM pacTBope Iiémoun oyaer pacrBopsathes Al u Si. Hepactopumbrii
ocratok —Mg, ero macca — 0,012 r. Haiiem ero maccoByio joito B ciutase: w(Mg) = o’gég =
0,019 wmn 1, 9%.

Peakiuu pacTBOpeHUst BEIECTB:

1) 2Al +2NaOH + 10H;0 — 2Na[Al(OH)4(H20)] + 3Ho

(Bosmoxkua 3ammch Nag[Al(OH)g|, Na|Al(OH),))

O603HaYMM KOJTMYECTBA BEINECTBA AJIOMUHUAS — X, KOJIMYECTBA BEIIECTBA KPEMHHUSA — Y.
KosnmdecTBo Bosoposia, BBIAEIUBIIErocs B Xoje peakmit: n(Hsy) = 02;740 = 00344 moub.

ITo HepBOMY yPABHEHUIO PEAKIIAH — KOJIMUECTBO BOIopoa — 1,5x. 1o BropoMy ypaBHeHHIO
peaxImu — KOJU9IecTBO Bogopoja — 2y. CocTaBuM CHCTeMY YpaBHEHUil, YIUThIBasI, 9TO Macca
pacrBopuBiierocs ciiasa pasta m(Al + Si) = megy — m(Mg) = 0,628 — 0,012 = 0,616 1.

1,52 + 2y = 0,0344
27z + 28y = 0,616

Pemrag sty cucremy ypauenuit, moayanm — x = 22,4 mmosb, y = 0,4 MMOJIb.

Macca amomunns B crtase m(Al) = M(Al) - v(Si) = 28 - 0,0224 = 0,6048 .

Macca kpemunst B crutase m(Si) = M (Si) - v(Si) = 28-0,0004 = 0,0112 r. Maccosble 1071
9JIEMEHTOB B CILIABE:

w(Al) = %598 — (963 mm 96,3%, w(Si) = X212 — 0,018 mwm 1,8%.

0,628 0,628
2. ypaBHeHI/IH peaKIuii pacTBOPEHUSI B CEPHOIT KUCJIOTE.

2A1 + 3HQSO4 — Al2(504)3 + 3H,

Mg + HQSO4 — MgSO4 + Hs

KosmmvecTBa MeTaslsioB, y9acTBYIOIUX B NPUBEJACHHBIX Deaknusax, paBHbl n(Al) = 22,4
MMOJTb, n(Mg) = % = 202 — 0,5 Mmosb.
KonmaectBo BemecTBa cepHOil KUCJIOTHI COTJIACHO CTEXUOMETPHUU COCTABJIAET:
n(HsS0,) = 1,5n(Al) + n(Mg) = 0,0224 - 1,5+ 0,0005 = 0, 0341 mob.
Torma macca cepHOIl KUCTIOTHI U PACTBOPa COCTABHAT:

m(H,S04) = 0,0341 - 98 = 3,34 1, m(p-pa) = 25¢ = 16,709 r.

OO
m 16,709

O6béM cooTBETCTBYIOIHIA JAHHON Macce pacTBopa paseH: V (p-pa) = o= Tm & 14,66

MJI ~ 15 M.
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3. [IIé/10ub B GOIBIINX KOJUIECTBAX COJIEPYKUTCA B CPEJCTBE Il TPOYUCTKUA TPYO, pacTBO-
psiomux 3acopbl. BepHbrit orBeT — 3.

4. CepHas Kucjota B KOHIEHTpanuu 10 35 % — 910 aBTOMOOHJIBHBIH aKKyMYJISATOPHBII
9JIeKTpoJnT. BepHsblit orBeT — 5.

Saganue 7

1. Peskwmit 3amax BOJOIPOBO/IHAS BOJ@ MMEET IOCJI€ XJIOPUPOBAHMA. DTOT Ke CIIoCcoD hc-
OJIB3YIOT ITpu 06paboTKe BOJbI B bacceiinax. [1oaToMy cpasy MOXKHO MPEeIIIOI0KUTh HAJII1e
XJI0pa WU €ro COeJMHEHUN B AHTHCENTUYIECKOM pacTBope. JlaHHbIe BTOPOTO 9KCIIEPUMEHTA
XUMUKa [T0ITBEPKIAI0T [IEPBOHAYABHBIE TTPEJIITOJIOKEHIS KEITO-3€JIeHbIe ra3bl — 9TO0 (HTOP
WK XJIOP, HO TOJIBKO XJIOpP HCIIOJIB3YIOT JijIst obe33aparkupanust. Crie0BaTeIbHO, MCXOIHAS
JKUJIKOCTD TIPEJICTaB/Istia CODOM «XJIOPHYIO BOJLY» PacTBOP XJIOpa B BOJIE.

Takum 06pa3oM, KUJKOCTHL X — XJIOpHasd BOJIA.

2. JleiicTBre KOHIIEHTPUPOBAHHON! CEPHOM KHUCJIOTHI Ha TBEP/bIE XJOPHJBI — 9TO Jabopa-
TOPHBIN CIIOCOO TOJIyUeHUsT XJIOPOBOIOPOJIa, KOTOPBII MPU MPOIYCKAHUK B PACTBOD HUTpaTa
cepebpa obpaszyer Gesrblii TBOpOKUCTHII ocaiok xsopua cepedbpa I' (AgCl). CrenoBarensHo,
raz B — xsoposomopos (HCL).

B xost0H0M pacTBOpe MIEIOYN XJI0P AUCIPOIOPIMOHUPYET, 00pa3ys XJIOPHUI U TUIOXJIOPUT.
Takum obpazom, cob A — xsopu Hatpus (NaCl), cons B — runoxsopur warpus (NaClO).

Bemectso | ®opmysia BerecTBa
Cly

NaCl

NaClO

HCI

AgCl

| | 1| | X

VpaBHEHUS OIMMCAHHBIX PEAKITNIL:

1) 2NaCL 4+ 3H20 — 2NaOH + Cly + Ho

2) Cly+2Nal — 2NaCl + I,

3) Cly +2NaOH xo1) — NaCl + NaClO + H,O
4) NaCl + HQSO4(K0HH) — NaHSO4+ HCI

5) HCl+ AgNO3 — AgCL+ HNO;

Howmep peakmuu | Cymma koaddurimerToB

QY = | W[ N+~
= | O O GO

3. Paccuuraem coseprkaHmne pacTBOPEHHOTO XJI0pa B BOJE 110 00Pa30BaHUIO NOIA:
_0,91073
n(lz) = *55 = 0,0035 MmO,
B cooTBeTcTBUY € IpOUCXOIAIIEH peaKIieil KOJTUIECTBO BEIeCTBa XJI0pa PABHO KOJUIECTBY

BEIIECTBa HOA.
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m(Cly) = 0,0035 - 71 = 0,25 .

Torna conep:kanue xjaopa: C' = m(gb) = % = 0,5 mr/

5. Mcnonp3oBanye THIOXJIOPUTa HATPHA, a He Ta3000pasHoro XJopa, JId 0be33apazKnBanust
BOJIBI, CBS3aHO, B IIEPBYIO O4Yepe/lb, C €ro 3HAYUTEILHO 00J1ee HU3KOH TOKCUYHOCTDLIO, YTO 00-
JerdaeT TPaHCIIOPTUPOBKY, XpaHeHUe peareHTa U YIpoIaeT obecledeHne 6e30HacHOCTH IIPU
IPOBEJICHNN TIPOIecca; ero IPerMYIIecTBOM ABJISeTC TaKyKe IPOCTOTa, JO3UPOBAHHA 110 CPaB-

HEHUIO ¢ ra3006pa3HbiM Xa0poM. Oba MPUBEIEHHBIX OTBeTa (MEHbIIas TOKCHIHOCTD; IPOCTOTA

,HOSI/IpOBaHI/IH) OIICHNBAIOTCA IIOJITHBIM 0aJIJIOM.

Saganue 8
1. KosmgectBo Moub Bostoposia, coorsercrBytoriee 10 1 mpu H.y., paBHo: v(Hjy) =

10 _
fod = 0,446 mosb.
[To crexuomerpun peakiuu B Hell ydacTByeT 4 MOJIb BOJIOPO/Ia, COOTBETCTBEHHO KOJIMYECTBO

Ter1a, HeoOXouMoe I «3apsaKny OaTapeu OyJieT paBHO:

0= Qm.Z(Hz) _ 149,940,446 — 16,7 kJIx.

2. Ha marpeBanue n MOJIb BEIIECTBa C TEIIOEMKOCTBIO C,0T TeMieparypsl 1) 10 Temiepa-
typsl 15 pacxonyercss () = vCy(Ty — 1) Tenorsl, a Ha mapoobpasoBamue BOAbI ) = VQyucn
Tenzorsl. Hait/[ém KomiecTBo Beex peareHToB B peakiun «paspsakn»: v(Fe(rs.) = 3v(H,) =
04203 — 0, 3348 moun. v(Hy0) = v(Hs) = 0,446 Mo

Torma ob1ee KOJMYIECTBO TEILIOTHI, KOTOPOe HEOOXOMMO JIjIsi HarpeBa peareHToB oT 1) =
20 °C mo Ty = 400°C mpu MOJrOTOBKE «Pa3psiIKUy C YI6TOM HarpeBa Kujakoit Bojsl 10 100°C
Oy/ieT paBHO:

Q1 = v(H20)C,(H20)(100=T1)+v(H20)Quen+v(H20)C,(HoO(r. ) (T5—100)+v(Fe)Cp(Fe)-
(Ty—Ty) = 0,446-75,4-100—20-+0, 446-40700+0, 446-39, 6-400—100+0, 3348-25,1-400—20 =
29334 JIx = 29,3 x/[x.

Temtora mpu cropaHny JaHHOTO KOJMYECTBA BOJOpojia coctaBut: Qo = v(Hy)Q. = 0,446 -
286 = 127, 6 x/Ix.

JHoma sHeprum, 3aTpaunBaeMoil Ha HAIpeB PeareHTOB, B pacdere K II0JIy4aeMOil Ipu cropa-
HUHU BOJOPOJIA COCTABUT: 1) = % -100% = %7’:9’6 -100% = 23%.

3. Tertora, HeobxoanuMast Jijisg odecriedeHns ToJ0BOrO moTped/ienns 1 ToMoX034iiCcTBa, paBHA!
)3 = 3000-3,6 = 10800 M/I:x. KomaecTBO MOJIB BOIOPO/Ia HEOOXOINMOIO JIJII 9TOIO C YIETOM
TerIonoTepb pasHo: V(Hy) = o,géf = 18?592320 = 75524, 5 MOJIb.

Torma KoJIM4ecTBO OKCHJIA YKEJIe3a COCTABHT:

v(Fe304) = tv(H,) = % = 18881, 1 mo1b.

Macca okcnpa 6ymer paBaa coorBerctBerHO: m(Fe3Oy) = v(FesOy) M (Fez0,) = 18881, 1 -
232 = 4380415 1.

CanenosarenbHo, 06béM paBen: V (FesOy) = ?((553‘"’00:)) = 43536%15 =1,6 v

4. OCHOBHBIM IIPEUMYIIECTBOM XPAHEHUA BOJIOPOIA B XUMUYCCKH CBA3ZAHHOM COCTOSIHUU, 110
CPABHEHUIO C XPaHEHHEM B KUJIKOM UJIU Ia3000Pa3HOM COCTOSHUU, SIBJISETCs 0e301aCHOCTD:

XAMUYECKHN CBA3aHHBINA BOJOPO/ HE B3PLIBOOIIaCEH B OTJIMYINU OT 2KHJIKOI'O U FaSOO6pa3HOI‘O.

V(H2)
22.4

Saganue 9
Permenne 3ama4qn MoxkKHO HadgaTh ¢ oupeaeaeHus: popmyiabl KucaoTbl E. ITo ouenb MaieHbKo-

MY 3HA4Y€HUIO MacCCOBOM J0JI1 BOJOPO/1a B Heﬁ, JIETKO Ha4vaTb C IIPEAIIOJIO2KEHNA O TOM, YTO OHa
1

OIHOOCHOBHA, B TakoM ciaydae: Mr(E) = 55555 = 43 T/MOMD, moc/ie BbIYeTa BOJOPOIa OCTagT-

cst 42 r/MosIb Ha aHUOH KUCIOTHI. CTAHOBUTCS $ICHO, UTO 9TO asuj-aHuoH N3, a JajbHefinme
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[PEJITOIoKeHnst (O JBYXOCHOBHOM KHCIOTe, TPEXOCHOBHO U T.J1.) HE NPHUBEILYT K Pa3yMHBIM
orBetaMm. Takum obpazom, E — HN3 — azorucroBojopojnas Kucjiora.

Becnipernsriit raz 2K, BbI3bIBAONINI TOMYTHEHIE U3BECTKOBOM BOJIBI, BEPOSITHO, JTUOO CEPHIU-
cThit ra3 SO, ubdo yrirekucbrii raz COq. B Takom citydae, HepacTBOPUMOE B BOJIE COeTUHEHNE
L, okparmuBaroliee jaMs TOPEJIKN B 3eJIEHbIH 11BeT — JinO0 cysibdut, jmbo kapbonar. O60-
3HauUM Hem3BecTHbIN MeTa/u1 B [ 3a Me u 3anumiem ypaBHeHue peakiiuu B 00IEM BU/IE:

Mey(903)m + 2mHN3 — 2Me(N3)y, + mD0y + mH0, rme D = S mym C, m — crenenb
okucjeHus MeraJsia Me.

[Torepst macchl obycioBieHa yiaeryunBanueMm raza 2 90, u3 pacTtBopa, TaKHM 00pa3oM,
[IOJIy9YaeM ypaBHEHHE:

m - Mr(90s)
OMr(Me) + MMr(3) +m-16-3 + 2m - 43 = 0, 1555

Tenepp paccMoTpuM OTHEIBHO JBa ciaydasd: D = S u D = C. I[Ipu D = S noxygaem ypan-
HEeHue:

m - Mr(SO;)
oMr(Me) + MMr(S) + 48m + 86m = 0, 1555’

TO eCTb

64m
2Mr(Me) + 166m

= 0, 1555.

fcHo, uTo m orpannumBaeTcs 3HadeHusIMH |15 8], T09TOMY MOYKHO HaUaTh IepeOHpPATh Bapu-
AHTbI U YCTAHOBUTH COOTBETCTBYIOIIEE 3HAYCHUE MOJIAPHOI Macchl MeTasiia Me mpu Kazk1oM
saadennu m. OgHako, mepebpaB 10 3HaYEHNd M = 3, CTAHOBUTCH sICHO, UTO IIepedbupaTh 3Ha-
JeHds m > 2 yKe He UMeeT CMbIC/a, TaK KaK 3HadeHUsl MOJSIPHOI Macchl MeTaJlia OyIyT
CJIMIIIKOM OOJIBIITNMU:

m | Mr(Me), r/monb
1 ] 122,79
2 | 245,58
3| 368,36

Bunadenne m = 1 He MOJXOJUT JIs PENIeHNs 3a/a9i, TaK KaK MeTajlia ¢ MOJISIPHON Mac-
coii 122,79 r/mosn mer. Ocraérest To ke camoe npojenarh s ciaydad D = C. [Moayunm
YpaBHEHUE:

m - Mr(COy)
OMr(Me) + MMr(C) + 48m + 86m = 0, 1555’

44m
2Mr(Me) + 146m

= 0, 1555.
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Mr(Me), r/moub
68,48

136,96

205,44

274, 92

342,40

OT%OO[\DP—‘E

Tabsuia 771t 9TOro ciryvast:

[Tocie m > 4 mer cMmbIC/Ia NPOJOJIKATH PACUETHI. FIMHCTBEHHBIN pa3yMHBIN BapuaHT —
m = 2, COOTBETCTBYIOIIEE 3HAYCHUE MOJIAPHON MACCHI ¢ TOYHOCTBIO JIO TEJBIX OYEeHb OJIU3KO
UMeHHO K Oapuio, To ectb Me = Ba. D710 moaxoauT 1o yc/IoBrO 3a/1a49n: CTelleHb OKUC/IEHUsT
Oapus JEHCTBUTE/ILHO +2, & €ro COJIM OKPAIUBAIOT IIJIaMsi TOPEJIKU B 3eJIEHBIN 1BeT. Takum
obpaszom, noareepamiu, uro I = BaCOj3 — kapbonar 6apusi, 26 = CO,.

O6paboTkoit kapboHaTa Oapus a30TUCTOBOAOPOIHON KUCJIOTOI obpasyeTcs a3mu bapus —
Ba(Nj3)o— coemunenne A. Yike MOXKHO yTBep:KIaTh, 9ro BemectBa B, B u I' Takzke cocrost
TOJIBKO 13 Gapusi U a3oTa, a uHepTHbIl ra3 W u ectb azor (No).

Hns seraucsenust popmyn B-T' 6yner Becru pacuér na 1 mosb asuiga Ba(N3)s. Mossipaast
macca Ba(N3)s paBua 221 r/mousb, Torga npu noaydenunn B noreps maccer cocraBur 221 -
0,2534 = 56 1/MOJIb, UTO COOTBETCTBYET 2 MOJIEKYy/IaM a30Ta. To ecTb, peakius pas/oKeHUsI
A B 3TOM Cilyvae BBIIVISIAT TaK:

Ba(N3); — BaNy + 2N,. Coennnernne B — BaNs.

Amnajormano paccyxgaem g B u I'. JIa nmepBoro norepst maccsl cocraut 221 -0, 3379 =
74,68 r/MOJIb, 9TO COOTBETCTBYET %’868 ~ % ~ 2,667 monekyram azora. Torjga ypaBHeHUS
PEAKIINY BBITJISIIUT TAK:

Ba(N3)2 — 2,667N2 + BaN07667,

OJIHAKO €CJIN MIePEBEeCTH B IeJIble Yncia (JIOMHOXKUTH YDaBHEHNE PEAKIINH Ha 3), TIOJIYIHM:

3Ba(N3)2 — 8N2 + BagNQ.

Coemunenne B — BagNs.

ADBCOIIOTHO aHAJOTMIHBIM PACIETOM MOXKHO BBIMHCIUTH (hopmysty BemectBa I' — BagNy.
YpaBHeHUE peakiuu ero 06pa3oBaHUL:

3Ba(N3)2 — 7N2 + B33N4.

Saganue 10

1. 1) Bo Bpems ssieKTposm3a pacTBopa COJIM aKTUBHOTO MeTaJlIa ¢ GECKUCIOPOTHBIM AHHO-
HOM OYJ/IET TIPOUCXOIUTD CJIEIYIONINI ITPOIECC:

2KCI + 2H,0 — ClyT + Hot + 2KOH (1)

[Tocsie Toro, Kak MPOU30MJIET JEKTPOJIN3 BCEl COJIM, HAUHETCS SJIEKTPOJIN3 BOJIBI:

D710 HEOOXOJMMO yUeCThb, TaK KAK Mbl HE 3HAEM, CKOJILKO [0 BPEMEHU IIeJI 3JIEKTPOJIN3.
[IpoBepuM, n3pacxoI0BaIach JIM BCA COJIb:

m(KCl) = “ECmbpa) —— (0621 - 300 = 18,63 .

_ m(KCl) _ 1863 __
n(KCl) = V(RO = 391355 — 0,25 MOJIb.

[Ipu 3TOM 001IIee KOJIMIECTBO BBIIEJIUBIINXCS T'a30B:
n(razos) = 2n(Cly) = 2n(Hz) n n(Cly) = n(Hs)
T.e. n(KCl) = n(Cly) +n(Hy) = n(razos) = 0,25 MoJIb.
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D10 Gosibllle, YeM BBLIEJUIOCH B SKCIEPUMEHTE, CJI€J0BATELHO, IPOUCXOIIIIA TOJIBKO Pe-
akius (1). Torga:

n(Cly) = n(Hs) = 3n(rasos) = 0,1 mMous.

n(KOH B nepsom pacrsope) = 2n(Cly) = 0,2 MoJIb.

2) Ilpu nporyckauuyu XJI0pa depes3 PacTBOP IIEJI0UYH IPU KOMHATHOIN TeMIieparype:

Cl; + 2KOH — KCI + KCIO + H,0O (3)

[TpoBepuM, JOCTATOYHO Jin OBLIO IEJOUN JJIst TIOIVIOIIEH I BCETO BbIIEIUBIIETOCs XJI0PA:

n(KOH Bo Bropom pacTBope J10 peakinu) = w]\ff({ggl){?ﬁ&i) = 0'3?92111750 = 0,6 moub. Takoe
KOJIYIECTBO IIEI0YN IO YPABHEHHUIO PEAKINH (3) MOXKET MOIIOTUTE:

n(Cly) = in(KOH) = 0,3 Moub.

D10 GoJIbIIIe, YeM OBLIO XJI0pa B SKCIIEPUMEHTE. SHAYUT, BECH XJIOP OBLI HOIVIOMIEH MIEI0UbIO.

n(KOH sarpauennsrit Ha peakmmio) = 2n(Cly) = 0,2 MoJIb.

n(KOH Bo Bropom pacrsope) = n(KOH Bo BTOpoM pacTBOpe 110 peakxiwm)—n(3aTpadeHHbi
Ha peaknuio) = 0,6 — 0,2 = 0,4 MoJIb.

3) Ham ocrasioch ¢/ieJiaTh MOCJI€/IHIE BHIUUCIEHUSI:

n(KOH o6m1.) = n(KOH B nepsom pacrsope) + n(KOH Bo BTOpoM pacTBope)

n(KOH obmur.) = 0,2+ 0,4 = 0,6 M0Jib.

m(p-pa) = m(p-pa 1) —m(Cly) —m(Hs)+m(p-pa 2)+m(Cly) = 300+1500—0, 1-2 = 449,8

Baecs m(Hy) = n(Hy)M(Hy) =0,1-2=0,2 .

w(KOH) = 7:1({;_(;5)100% = %&;7)100% = 7,47% 2. Tlpu nposenenun 3jeKTpoan3a 6€3
JmadparmMbl 00pa3yIoNHics XJI0p OyIeT pearupoBaTh CO MIEJIOYbI0 — I'MIPOKCUIOM KajIud — C
oOpa30oBaHMeM XJIOpaTa KaJIud:

NaCl+ 3H,O — NaClO3+ 3H,T

Samanue 11

1.Ha ocnoBe ypaBHeHusi cocrosinusi ujeabuoro rasza Kiareiiporna-MenereeBa mosyamm:

pV =nRT = ZRT, M = e = LBSILCII) — 54 5 1 /vom.

2. Macca CKJISTHKH ¢ TUI'POCKOTTUYIHBIM OKCHJIOM (hocopa yBeTMINBAETCs 38, CIET TOTIOIIe-
HUsl UM BOjibl, TO0 ectb m(Hy0) = 3,82 1, uro coorsercrByer n(Hs0) = 3i—882 = 0,212 mob,
TOIJIa Macca BOJAOPOJa B ncxoaHoit cmecu 0,424 1.

Ocajiok, 006pa3yoImuiics Mpu MPOIYCKAHUU TTPOIYKTOB CrOPaHUs depe3

Ca(OH), — kap6onar kasbius, CaCOj:

CO; + Ca(OH)y — CaCO3 + HyO

I[To ycaosuo 3amaun n(CaCO3) = % = 0,1676 mosb, a MO ypaBHEHUIO pEaKITNU B3au-
MoJIeficTBHs yritekncsoro rasa BuaHo, 9ro n(CaCO3) = n(CO;) ), mostomy, obIee HTHCIO
ITOJIYIeHHOT'O YTJIEKUCJIOro Tasa coctaniigeT 0,1676 Mosib, Tor/ia Macca yrjepojia B UCXOJIHOI
cmecn mo = 0,1676 - 12 =2,011 r.

Macca ucxojiHOl cMecu cocTaBysieT mg = 1,68 - 1,45 = 2,435 1, 9T0 COOTBETCTBYET CyMMe
MacC BOJIOPOJia U KucJoposa. Takum obpaszom,

A u B — yrneBojoposnl. [lockosibKy OHE He 00ecIBEUNBAIOT OPOMHYIO BOJLY, MOXKHO IIPE/I-
[IOJIOYKUTD, 9TO MIPEJIE/IbHBIE YTJIEBOIOPO/IbI.

[IpemmosoKuM i HavasIa, 970 3TO AJKAHBI U 3allMIIeM YpaBHEHHe PEeakIInd UX CrOpaHUs
B obmieM Buje, obosHaums A — CyHopi0, B — CyHyy o:
Cngx_;_z + 02 — CL’COQ + (.75 + 1)H20
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CyHayro+ Oy = yCOq + (y + 1)HyO

[To 06bEMY ra30B MOXKHO HAfTH UX KOJIMIECTBA:

n(CpHapyo = % = 0,0112 moub; n(CyHayro = % =0, 0335 MOJIb.

B takom ciydae, M0 ypaBHEHHIO PEAKIIUU CTOPAHUA IOJIyIaeM ypaBHEHHE OTHOCHUTEIHLHO
KOJIMIECTBA BEIECTBa YIJIEKUCIOTO ra3a;

0,0112x 40,0335y = 0, 1676 (1)

Ha ocuoBe o6bémuoro coorrorrennst (1 : 3), 3anuieM ypaBHEHHE OTHOCHTEIBHO CPeJIHe
MOJIAPHON MAaCChl CMECH:

54,5 = Mr(CyHazy) - 0,25 4+ Mr(CyHayts) - 0,75,

54,5 = (142 +2) - 0,25+ Mr(1ldy +2) - 0,75 (2)

Pertasi cucremy u3 ypasuenwuii (1) u (2), mosyuaem x = 3 u y = 4, TO €CTb,

A = C3Hg (mpoman), B = C4Hyy (u-0Oyran).

[Tocste BBIIEPKKE 0Opas3iia CMeCH HaJl XJIOPUIOM aJIOMUHKSA IJIOTHOCTH CMECH HE TIOMEHSI-
Jlachk. BepogTHo, 310 o3Havaer, 4ro ra3 B — msomep A minn B. M3omepusanusa Bo3MOXKHA,
TOJIBKO JIJIsi H-OyTaHa: B CHCTEMe € XJIOPUJIOM AJIOMUHUS YCTaHAB/INBAECTCSI PABHOBECHE €TI0
M30MepHU3aId B 2-MeTu/rponan (n300yran) — ra3 B.

3. B Kak10M U3 BENecTB UMEIOTCS TI0 B THUIIA HESKBUBAJIEHTHBIX ATOMOB BOJIOPO/IA, TIO9TO-
MY KazKJI0€ M3 BEIeCTB COJEPKUT J[BA BOSMOYKHBIX TTOJIOXKEHUs JIJisi MOHO3aMeIeHns (pasHble
HOJIOYKEHUS BBIJEJEHbl DA3HBIM [IBETOM):

Br

Br Br
Br

Br

Br

Saganue 12

CynbdupoBanueM 6eH30/1a KOHIIEHTPUPOBAHHON CEPHOIl KUCJIOTON MOIYydatoT OEH30JICYIIb-
dbokucory (A), KoTopas Ipu B3auMOAEHCTBUN ¢ CyThH(MUTOM HATPUsI 00pa3yeT COOTBETCTBY-
forryio coib (B). Ilpu cruraBiienny mosty9uBIneiicss cou ¢ TBEPBIM THJIPOKCHIOM HATDHUS U
HOCJIE Y IOIIIM TIPOITYCKAHUH PACTBOPa CEPHUCTOrO rada mosydaor deron (X).

Hpyroii criocob mosiyuenus deHosia ocyrecTsiasgercd depe3 peakinuio Opujens-Kpadrea:
kyMmos1 (K) mosydator ajkuiampoBanuneM OGeH30J1a 2-XJIOPIPOIIAHOM B IPUCYTCTBUH KUCJIOTHI
JIbtonca (xyopua ajmomunust ) uin npornenoM (I') B npucyrersun dhocdoproii Kuciors. Oxuc-
JIEHIEM KyMOJIa B KHCJIOPO/ie ToJIydaroT rujapoiepekuch (B), koropyio 3arem 06pabaThiBAIOT
pasbaBjIeHHOI cepHOil KUC/10ToM, ostydast perost. Cxema mpeBpalieHnii:
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F Ry HsPO,,

2 A
/ x
_P
: 120 <C
250 °C, 400 6ap
Saganue 13

1. BeraucamMm KoJim4ecTBO aToMOB 4HCTOrO ypana N = 2386 02-10% = 2,53 - 10%

¢ In2-N _ 1n2253-102!
/2= 74 T T 124108

=1,4-10" ¢ = 4,5 mapx Jer.

_t
2. IMockosbky m = -0~ 10 mg = m - 292, tme m = 0,1 r, t — BpeMs, COOTBETCTBYIOIICE
ot1/2
TpeTbemy cToJioIy. M3 JaHHBIX TPETHEro CTOJIOIA UMEEM:
st At = 13,9 mup sier — mo(U) = 0,85 1
st Bt = 14,1 mupa sier — mo(U) = 0,88 ¢

st B: mo(U) = NOM Atl/z . 238 = 10:3:103.4.5:109.36524.60.60 . 938 — (0,83 r (N, — umciio

wIn2 6,02-10%3.In 2
ABorajipo).
Maccy okcuga B Tak:ke MOXKHO HailTH, OCHOBBIBasICh HA aKTUBHOCTH 0Opa3Iia YUCTOr0 ypa-
Ha:
nockoabky A = Y12 akTEBHOCTE MPSMO HPONOPIMOHAJBHA MACCe, OTKYIIA A—; = o, To-

ty/2
I'la IIOACTaBJIdAd 3HAYCHHE aKTHUBHOCTH, COOTBeTCTByIOLueI/I MacCcCe YHUCTOI'o ypaHa, HaXOAHM:

mo(U) = 222 = 0,83 1.

12,4
BHast Macchl HCXO/HBIE Macchl 00pa3nos okeuos (1,00 1) 1 Macchl ypaHa B KayKJIOM U3 HUX,
MOZKHO OIIPEJIEJIUTH COOTBETCTBYIONIIE MACChl KUCIOPOJIA:
m(0) = 1,00 — my(U). Hasee paccunraeM KOJIMIECTBO MOJIb 3JIEMEHTOB B KAYKJIOM OKCHJIE:
©)
b _ n(O) mie)

n(0) = %, n(U) = m2>38 Ecm npepcrasuts okenp ypana, Kak U, Oy, TO 7 = (0] = Tl
238

IloncTapss 3HaMeHuA 17150 BCeX OKCHJIOB, momyuaem: 2(A) = 2,63 ~ §,2(B) = 2,2(B) = 3.
A—U305, B —UOy, B —UO:s.

SaJlanusi, pereHns, Pe3yaAbTaThl OY/IyT HOABJIsAThCA Ha calite https://turlom.olimpiada.ru
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