MunucrepcrBo oopaszosanusi Hu:keropoackoii odiacTu
Huxeropoackuii rocygapcrsennnlii yuusepceurtetr um. H.U.JIo6aueBckoro

Bceepoccuiickasi 01MMIHAAAA IIKOJbHUKOB 10 XUMHUH
MyHUIMNAJbHBINA (PAHOHHBIN) 3TAIl
15 Hos10ps 2016 rona
9 kJiacce

3aganue 1.

B Ta6J'II/IH€ IMPUBCACHBI OKpPACKH OCAaAKOB, IIOJYYCHHBIX CJIHBAHUCM
BOJHBIX paCTBOPOB YKA3aHHBIX BCIICCTB.

Peareutsl NaOH KI Na,COs3 Na,S NazPO,
CuSQO, ["omy6oii 3eneHbpIi
AgNO; Kentein YepHblii KopruHeBslii

1.1. 3anosiHKTE NPOMYCKH B TAOIUIE, YKa3aB COOTBETCTBYIOILIUE 1IBETA.
1.2. 3anumuTe ypaBHEHHs peakUui, MPOTEKAIOINAE NIPU MOJIYYEHUH BCEX
OCaJIKOB U3 TaOJIUIIBL.
(25 6annoB)

3aganue 2.

OKBUMOJISIpHYIO ~ (ColepiKalllyl0  paBHble  KOJMYECTBAa  BEIECTBA
KOMIIOHEHTOB) CMECh a30Ta M Bojaopojga obObemoM 1071 mpomycTwnu mnpu
HarpeBaHUM 4Yepe3 IUIATUHUPOBAHHBIN acOecT, B pe3yJibTaTe 4ero o0beM cMecu
cHu3wiIcs 10 8 1. PaccunTaiTe BBIXOJ aMMHAKa B IMMPOLEHTAX OT TEOPETUYECKOTO.

(25 6amioB)

3aganue 3.

['a3000pazHoe BemecTBO X  CBETJIO-KENTOTO LBETa MpU  MOJHOM
B3aumonencTBun ¢ 1.56 r Meramnueckoro kanus oOpasyeT 2.32 T OecClBETHBIX
KpPUCTAJUIOB OMHAPHOTO COECTUHEHUS.

3.1. YcranoBure popmyiy raza X.

3.2. PaccuutaiiTe 00beM HMCXOMHOTO Traza X, BCTYNHUBIIWA B PEAKIHIO,
W3MEPEHHbIN TPU HOPMAIBHBIX YCIOBUSAX.

(25 6amioB)

3aganue 4.

Paccunraiite wmaccy 10 % pactBopa cynbdara HaTpus, KOTOPYIO
HeoOxoaumo no0aButh K 2501 25 % pactBopa HuTparta Oapusi, YTOObI CHU3UTH
MacCOBYIO J0J1t0 HUTpaTa 6apust 1o 20 %.

(25 6amoB)




MunucrepeTBo oopa3oBanusi 1 Hayku Huskeropoackoii ods1actu
Huxeropoackuii rocygapcrsennnlii yuusepceurtetr um. H.U.JIo6aueBckoro

Bceepoccuiickasi 01MMIHAAA IIKOJLHUKOB 10 XUMUHU
MyHUIMNAJbHBINA (PAHOHHBIN) 3TAIl
15 Hos10ps 2016 rona
9 kJiacce
Pemenue 3agau

3ananue 1.
1.1. 3anostHeHHAs Ta0IUIIA.
PearenTrl NaOH KI Na,COs Na,S NazPO,
CuSO, ["onmyGoit bypsiit | 3enensiii | Yepnsbiii | ['omyboBato-3eneHblit
AgNO; | Kopuunessrii | XKenteiii | bensiii | YepHblit KopruHeBblii

1.2. YpaBHeHUs peaKIuid.
CuSO4 + 2NaOH — Cu(OH),| (romy6oii) + Na;SO4
2CuSO4 + 4KI — 2Cul| + 12| (Oypas cmech) + 2K;SO4
2CuSO4 + 2Na,COsz+ H,O — (CUOH)2CO3L (36JI€HBIﬁ)+ 2Na,SO,4 + CO,
CuSO4 + NayS — CuS| (uepnbrit) + NapSO4
CuSO4 + NazPO4 — Cu3(POs)2| (romy6oBato-3enenbiit)+ Na;SO4

2AgNOs; + 2NaOH — Ag,0| (kopuunessrii) + 2NaNO; + H,O

AgNO; + KI — Agl| (xentsrit) + KNO;

2AgN03 + Na,CO3 —>A92C03l (66J’IBII>1) + 2NaNO;

2AgNO; + NayS — AgyS| (uepnsrit) + 2NaNOs

2AgN03 + 2NazPO,4 + H,O — AgZOi (KOpHIIHeBBIfl) + 2Na,HPO,4 +2NaNO3

3ananmue 2.
YpaBHEHHE B3aUMOJICHUCTBUS a30Ta U BOAOPOa

N, + 3H, 2 2NH3

DKBHUMOJISIPHBIE KOJIMYECTBA O3HAYAET PABEHCTBO KOJMYECTBA BEIIECTBA
BOJOPOJia M a30Ta U PaBEHCTBO 0OBEMOB 3TUX Ta3oB. Ha ocHOBaHMM ypaBHEHHS
peaKkLuy OINpenessieM, YTO BOAOPO B3SIT B HEJJOCTATKE, a a30T — B U30BITKE.

[Tockonpky peakiusi sBIsSETCS OOpaTUMOH, TO TMYCThb K MOMEHTY
HACTYIUICHHUsI paBHOBECHUS IpopearupoBajo X Boxopoaa. CoctaBuM Tabiuiy,
BBIPA3MB B JIUTPAX TEKYILIUE 3HAUCHUS 00BEMOB.

N H. NH;

bo10 5 5 0
PearupoBaiio —1/3x —X +2x/3
Craio 5—1/3x 5—X 2X/3




O0wem KoHEeuHOU cMmecu OyneT paBeH 5 — 1/3x+5 — X + 2x/3 = 8 71, oTkyna
X = 3 1. ®aKTUYECKH MOIYYCHHBIH 00beM aMMHaka paBeH 2/3 -3 1= 2 1.

Beixog  ompexmensercss Kak  OTHOIICHHE  (PAKTHYECKOTOo  oObema
MOJTyYEHHOTO aMMHaKa K TEOPETUYECKH BO3MOKHOMY 00BEMY.

TeopeTnueckn BO3MOXKHBIH 00hEM aMMHaKa PACCUUTHIBACTCS U3 YCIOBUSA,
€ClIi BeCh HCXOTHBIA Bojopon mpopearupyeT. llpu stom obOpaszyercs 10/3 n
aMmMuaka. Beixon mpoaykra OyaeT paBeH

n _ Jaam 000
V.

TeOp

271
- J1
3
3aganme 3.
3.1. TlockonbKy TIpU B3aMMOJICHCTBUU C KajdueM oOpa3oBajcs OMHApHBIN
MPOJYKT, YPAaBHEHHE B3aUMOCHCTBUS MOKHO 3amucaTh B OOIIEM BU/IE

mK + nX — Kan

KonnuecTBO BemecTBa Kaiaus

n(K) = m(X) = 156 = 0.04 Mont
MEK) 39—

KonuuectBo BCIICCTBA 06p330BaBIHeFOC${ COCINHCHUA

n(K) 0.04
m B m

n(K,X,) =

MOJB

MomnsipHas Macca 00pa30BaBIIETOCS COCAMHCHUS

M (K X )= m(K,X,)  232r _sgm_T~
" (K, X,)  0.04 - MOJTh
m=-n ?MOHB

CrnenosarenbHo, Ha 37eMeHT X B hopmynibHOM eaunuiie KnXy mpuxoaurcs

M(X.)=M(K_X,)—M(K_)=58m-39m=19m.

Cayuai m=1 coorBerctByer ¢ropy M(X) =19 r/mons. Dopmyna
coenuHenus KF. 3amaBasg apyrue HaTypajdbHble M, Mbl BBIXOAUM 32 PaMKHU
BO3MOYKHBIX aTOMHBIX Macc, HaunHasi ¢ M > 13, He BCTPETHB IPYTrUX BapHUAHTOB
anemMeHToB. TakuMm obpazom, X — 310 F2, a Y —ato KF.

VYpaBuenue peakunun 2K + F, — 2KF.



3.2. O6bem pTopa, yHacTBYIOLIETO B PEAKIINH

JI

= 448 M.

1
V(F,)=n(F,)XxV,=-n(K) XV, =0.02monb X 22.4
2 MOJIb

3ananue 4.
YpaBHEHHE B3aUMOICUCTBUS

B&(NO3)2 + Na,SO, — B&SO4l + 2NaNO;

Macca auTpara 6apust B HCX0IHOM pactBope paBHa 250 - 0.25 =62.5 .

O6o3HauuM XT — Maccy pacTBopa cyibdara HaTpusi. Torma Macca
cyiabpara Hatpus B Hem 0.1Xr, a kommdectBo BemecTBa (0.1X)/142 Moub.
CornacHo XMMHYECKOMY YpPaBHEHHIO KOJHMYECTBO BEIECTBA HHUTpaTa Oapws,
BCTYIUBIIETO B peaknuioo, Take paBHO (0.1X)/142 monb, a ero wmacca
261 - (0.1x)/142 r. Macca auTpata 06apusi, OCTaBIIETrOCsS B paCTBOPE, paBHA

62.5 — 261 - (0.1x)/142.

B pesynbrare peakuun obpaszyeTcs 0cagoK, KOTOPBIA HE BXOAHWT B MaccCy
pactBopa. Macca ocanka cyibdaTa 6apusi onpeAenseTcss KOJIMIYeCTBOM BEIIECTBA
IpOpearupoBaBIIero Cyab(haTa HATPUS U COCTABIISIET

233 - (0.1x)/142 1.

Macca KOHEYHOTO pacTBOpa paBHa CYMME€ MACC CMCHIAHHBIX PaCTBOPOB 34
BBIYCTOM MACCHI OCaJKa, a UMCHHO,

250 + x — 233 - (0.1x)/142 .

[Tonyuaem ypaBHeHUE JjIs MACCOBOM JI0JIM HUTpaTa Oapust

62.5— 261%
w(Ba(NO,),) = 4= =02
250 +x — 23375

U3 KOTOpOro HaxoauM X = 35.6 r.



PexoMeHIaum 1o oneHKe pemeHus

3agaua 1
3a ykazaHue OKpacku ocajakoB (5 ocankoB) —no 1 6amry 5 OannoB
3a ypaBuenus peaknmii (10 ypaBHeHuit) — o 2 6aya 20 6atoB
Bcero 25 6amnoB
3agauda 2
3a ypaBHEHHUE PEAKITUU 2 Oaa
3a BBIBOJI O HEJTOCTATKE BOAOPOJIa 3 Oaa
3a pacuet (paKTHUECKHU MOJTYYEHHOr0 00beMa aMMHUaKa 10 6amnoB
3a pacdeT TeOpETUYECKU BO3MOKHOT0 00bEMa aMMHUaKa 5 OannoB
3a pacyeT BbIX0/Ia PEaKIUU 5 GauioB
Bcero 25 6anoB
3agauva 3
3a ypaBHEHUE pEaKIMu B 00IIEM BUJIC 4 Ganna
3a pacueT KOJIMYeCTBa BEIIECTBA KU 3 Oayuta
3a pacdeT MOJIIPHOM MacChbl BTOPOTO 3JIEMEHTA 5 GauioB
3a BBIBOJ O (hTOpE 5 GamnoB
3a ypaBHEHUE peakiuu 00pa3oBaHusi PTopuaa Kaaus 3 Oama
3a pacuer oObeMa (propa 5 OaoB
Bcero 25 6amnoB
3agaua 4
3a ypaBHEHUE peakiuu o0pa3oBaHUs OCaIKa 3 Oanna
3a pacuet Maccel HUTpaTa 0apusi B UCXOJITHOM PacTBOPE 2 Oanna
3a BeIpaK€HUE MAcCChl HUTpaTa Oapus, OCTaBIIETrOCsl B pacTBOPE 4 Ganna
3a BbIpa)K€HUE MacChl OCaJKa 4 Ganna
3a BbIpa)K€HUE MACChl KOHEUHOTO pacTBOPA 4 Ganna
3a BeIpaXEHUE MACCOBOM JIOM HUTpaTa Oapus 4 Ganna
3a pacuetr HEOOXOAMMOM MacChl pacTBOpa CcyibdaTa HATPUs 4 Gamia
Bcero 25 GamioB
MakcuMaiibHas BO3MOYKHAs OIlEHKA 100 Gam10B




