Bcepoccuiickast onmmnumaga LWKOSIbHUKOB
Il (MyHnumnanbHbIn) aTan 2011-2012

Xumuns
10 knacc

Kputepun npoBepKu

3apaHue 1.

AKBamapunH BMeCTe C U3yMpyLoM 1 6/1aropogHbIM 6epunioM OTHOCUTCS K MUHepanam rpynnbl
6epunna. CBoe Ha3BaHMe akBaMapyH Noy4mns 3a OKpacKy: OT IATUHCKOro aqua marina —
MOpCKas Bofa. TOT KaMeHb 13[aBHa CUMTa/ICA amy/IeTOM MOPSKOB. XPOMO(OPOM 34€eChb
CNYXXUT XKene3o, npuaasast KamH0 ryo0Knin He6eCHO-ronyo0M LBeT.

B cocTaB AparoueHHOro KaMHs akBamapuHa BXogat 5% 6epunnus, 31% kpemuus, 10%
JTIOMUHUSA N HEN3BECTHBIN 31IEMEHT.

1. OnpegenvTe HEU3BECTHBIN 3IEMEHT, BXOASLLMIA B COCTaB akBamMapuHa.

2. BbiBeguTe npocTeiilyto popMyny akBamapuHa.

3. MpuBegute MONeKynApHyrO opmMyny akBamapuHa.

PewueHne:

CofeprkaHne BEPHOr0 0TBETA M YKa3aHWUs! M0 OLeHNBaHWNIO Bannbl
(onyckaroTcst MHble POPMYNMPOBKIM OTBETA, HE UCKAXKAIOLLVE ero CMbIC/A)

w(3) = 100% - (5% +31% +10%) = 54% 2

O603Ha4MM aTOMHYH MacCy HeM3BECTHOrO 3NemMeHTa 3a X, BO3bMeM 06pasel|, 2
maccori 100 r 1 Haliiem COOTHOLLEHMS KONMYECTBa MOJIb 3/IEMEHTOB:

. 5 31 10 54 54
n(Be) : n(Si) : n(ADN :n(3)===—="—=—=056:1,11:0,37;: — =
(Be) : n(Si) : n(AI) :n(3) = o =2 ===
:1,5:3:1:%:3:6:2:&

X X

[0 XMMMYEeCKOMY COCTaBYy NPUPO/HbIE MUHEPabl, K KOTOPbIM OTHOCUTCS

aKBamapViH, NpeACTaBNAHOT CO60V pas3fMyHble KNaccbl COeAMHEHWIA: Cynbdunapl,
OKCW/bl, CUAMKATbI U T’MAPOKCHbI MeTanN0B. MOXHO NPeanosnoXuTb, YTo B COCTaB | 2
aKBamapyviHa MOTyT BXOAWTb cepa 1nm kucnopog. MyTem nogbopa nosyyaem, YTo B

292
COCTaB (POPMY/ibl aKBaMapuHa MOXXET BXOAUTb 9 (5 =9) aTOMOB cepbl;

292 2
nnn 18 (E =18) atomoB Kuncnopopga.
MpocTenLuyo (hopmyny akBamaprHa MOXHO NpeAcTaBUTb Kak BesSisAlSq 2
nnn BesSisAl2018
2

Ecnm mbl npeacTaBnM akBamapyH COCTOALMM 13 Cyb(nA0B, ero hopmyna oyger 2
BbIrNALETb criefyowmm o6pa3om: 3BeS:-6SiS;-AlySs3, UTO He COOTBETCTBYET
KONMYeCTBY Hal[leHHbIX aTOMOB Cepbl. 2
Takum o6pa3om, hopmyna AparoLeHHoro KamHs aksamapuHa: Alz[Bes(SisO1s)] ,
6epnnNoCUINKAT aIFOMUHNS.

MakcumanbHbI 6ann 20




3afaHue 2.

Mpy 06paboTKe MeAHOro crlaBa Maccoi 5,84 r consiHol KMCNOTOM BblAenvunock 437 mn
rasa, U3mepeHHoro npu temnepatype 17°C n gasneHnn 98642 INa n obpasoBasncs 0CTaToK
maccol 4,672 r.

1. OnpepennTe, KaKoW MeTasil BXOAW B COCTaB MeAHOrO CrnJiasa, eC/in Ba/IEHTHOCTb ero
paBHa ABYM?

2. Kak HasbIBatoTCe Crnasbl MeAW, B KOTOPbIX I1aBHbLIM IETMPYHOLLMM 3/1EMEHTOM ABNAETCA
3TOT MeTaNIN?

3. [JoKaxkunTte Apyrum cnocobom npmucyTcTBre AaHHOro MeTa/ia B COCTaBe CraBa.

4. HanuwnTe ypaBHeHWeE peakLnn.

PewueHwne:

Cofep>xaHune BepHOIro 0TBETa M yKa3aHuA No OLeHNBaHUIO Bannbl

(ponyckaroTcs MHble DOPMYNMPOBKM OTBETA, HE UCKAXatoLLIME ero CMbICNa)

Mefb He pearmpyeT C CONSHOW KUCMOTOM, 3HAUYWUT OCTaToK - Meab. Torgam(Me) = | 2
m(cnnaea) — m(Cu) = 5,84 4,672 = 1,168 (1)

MpuBeaem 06bEM BblAeNMBLLErOCH BOAOPOAA K HOPMasbHbIM YC/TOBUSIM, UCMONb3YA
06bearHEHHOE ra30Boe YpaBHEHNE:

v, - PVT, _ 98642Ma-437wn- 273K _ 40 4
PT 101325Ma - 290K

TaK Kak MeTann ABYXBa/IEHTHbIN, TO ypaBHEHME peakLmMmn B3aMOAeCTBNA MeTanna | 2
C KMCNIOTON MOXHO npeactaBuTb: Me + 2HCI = MeCly+ Ha1,

2
no ypasHeHntio n(Me) = n(Hz), cnefosaTensHO m(Me) :V(HZ).
M (Me) V.,
Me) -V . 2
M (Me) = m(Me) Vi, = 1,168-22.4 = 65,4(r / mob)
V(H,) 0,4
MeTasin - UMHK 2
Cnnasbl Meay C LMHKOM Ha3blBatoTCs naTyHsMU. CaMbIMU pacnpocTpaHeHHbIMM 2
natyHamu ssnatoTca Tomnak (80-90% meam) 1 naTpoHHas natyHs (70% mean).
TaK Kak UMHK ABNSeTca amPOoTepHbIM METaI/IOM, TO Ha CnJiaB MOXKHO 2
MoLeNicTBOBaTH LLIEN0YbLI0
2
Zn + 2NaOH + 2H>0 = Naz[Zn(OH)4] + Hz1
MakcrMasibHbIin 6asn 20
3afaHue 3.
HanuwuTe ypaBHEHUS XMMUYECKMX peakLuid, COOTBETCTBYIOLLMX CleAytoLel CXeme:
4+ ,o ° o
co — PR cpon — Bt cHacoocH, —NEOHEHR0 T U oy, ket
H.C = O.
PelueHue:
Cofep>kaHvie BEpHOro 0TBETA U YKa3aHUS Mo OLeHVBaHWUIO Bannbl

(monyckaroTcst MHble POPMY/IMPOBKM OTBETA, HE CKAXKAOLLIME ero CMbIC/a)

CO + 2H, — 22K 5 cH,0H




+ o0 4
CH30H + CH3sCOOH H—t> CH3COOCHs3 + H20

o 4
CH3COOCH3 + NaOH t—) CH3COONa + CH30H

o 4
CH3COONa (r5) + NaOHxs) t—)CH4T + Na2COg3
CHs+ 0 — = 5 H,C =0+ H,0 4
MakcmanbHbI 6ann 20
3afaHue 4.

Mpy KONNYECTBEHHON MEXXMONEKYNIAPHOW Aernapataunmn ByX 04UHAKOBbLIX NpeaebHbIX
CMMPTOB HEU3BECTHOIO CTPOeHMS Bblgenmnock 10,8 1 BoAbl M 06pa3oBasioch 36 I CMecu Tpex
OpraHMyecKnx CoeAMHEHNI B paBHbIX MOJIIPHbIX COOTHOLLEHMSX U NPUHALNEXaLLMX K O4HOMY
KNlacCy OpraHnyecKnX CoeanHEHW.

1. Kakue cnupTbl Oblnv B UCXOAHOW cMecn?

2. Hannwnte nx monekynspHble (oopmy/ibl.

PelueHue:

Cofep>xaHune BepHOIro 0TBETa M yKa3aHUA No OLeHNBaHUIO Bannbl

(monyckaroTcst MHble OPMY/IMPOBKM OTBETA, HE CKAXKAOLLIME ero CMbIC/a)

O603HauMM 0AuH 13 cNPToB Kak CxHox+1OH, a gpyron CyHay+1OH 2
Peakunmn MeXXMONEKYNISPHOW Aerngpatauum ans aTux CnupTos: 1
CxHa2x+10H +CxHax+10H = CxHax+10CxHax+1 + H20 1
CyH2y+10H + CyH2y+10H = CyH2y+10CyHay+1 + H20 1
CyHoy+10H + CxHox+10OH = CyHy+10CxHox+1 + H20O
KonnuecTBo Mo/b BOfb!, KOTOPOE BbIAENAETCA B pe3y/ibTare peakLmii: 2
n(H,0) = m(H,0) _108 _ 0,6(Mmornb)

M(H,0) 18
n(H20) = n(athnpoB), TaK Kak NPOAYKTbI peakL M COOTHOCATCS Kak 1:1. 2
Sdurpbl 06pa3oBaIMCb B paBHOM MONSPHOM COOTHOLLEHUW, CNeA0BaTe/bHO, 2
Kaxxaoro aupa sbigennnocs no 0,6:3 =0,2 Mo/ib.
M(CxH2x+10CxHax+1) = 12X + 2X + 1 + 16 + 12X + 2x + 1 = 28X + 18(r/monb) 1
M(CyH2y+10CyHay+1) = 12y + 2y + 1 + 16 + 12y + 2y +1= 28y + 18 (r/mo0sb) 1
M(CyH2y+10CxHox+1) = 12y + 2y + 1 + 16 + 12X + 2x + 1 = 14y + 14x + 18(r/monb) | 1
Bblpasum cyMMapHYyH Maccy BCex a(MpoB, UCMONb3ys ypaBHeHe m =n-M 1
0,2(28x +18) + 0,2(28y +18) + 0,2(14y +14x +18) = 36 2
42(x+y) =128 wm Xx+y=3 1
Uncno «3» MOXKHO NpeAcTaBUTb TONIbKO Kak CyMMY «1» U «2», CiefoBaTenbHo, B 1

VICXO,D,HOVI CMecu OblI MeTaHO/ 1 3TaHO/N.

CH30H 1 C2HsOH

MakcumanbHbIn 6ann 20




3afaHue 5.

B STy Npo6MpKax HaXxOAATCs PacTBOPbI HUTPUTA Kannsi, Cy/bduaa Kanus, noanaa Kanus,

oKcanaTta Kanvs U NepoKcuaa Kanus.

1. Nicnonb3ysa B Ka4eCTBe PeaKTUBOB PacTBOPLI NepMaHraHara Kaamsa un cepH017| KNCNOThI,

onpefennTe COAEPXKMMOE KaxKI0M NPooupKM.
2. Hannwnte ypaBHeHWst peakLuuii.
3. YKaXnTe Npu3Haku peakumi.

PeLueHne:

CofepyxaHue BEPHOT0 0TBETA U YKa3aHWs! M0 OLeHNBaHUIO Bansbl
(BOMYCKAIOTCSA MHbIE JOPMYIMPOBKM OTBETA, HE NCKaKAOLLME Er0 CMbIC/A)

5KNO2 + 2KMnO4 + 3H2S04 = 5KNO3 + 2MnS0O4 + K2SO4 + 3H20 3
obecLiBeurBaHe pacTBOpa NepMaHraHaTa 1
5K5S + 2KMnO4 + 8H2S04=5S| + 2MnSO4 + 6K>S04 + 8H,0 3
06ECLI,BquIBaHV|e pacTeopa nepMaHraHata W BbiNnaeHMe 6enoro KoniongHoro 1
0CafKa cepbl.

10KI + 2KMnOg4 + 8H2S04= 5121 + 2MnS0O4 + 6K2S0O4 + 8H20 3
OKpaLLIMBaHWe PacTBOPA B KENTO-KOPUYHEBBIN LiBeT 1
5K2C204+ 2KMnNO4 + 8H2S504 = 10C0O21 + 2MnSO4 + 6K2S04 + 8H20 3
06ECLI,BquIBaHV|e pacTeopa nepMaHraHata W BblAENIEHNE Ia3a, HE 1
MO/4eP>KMBAOLLIETO FOPEHME

5K202+ 2KMnOg4 + 8H2S04 = 5021 + 2MnS0O4 + 6K2S504 + 8H20 3
06eCLiBeYMBaHe PaCTBOPa MepMaHraHaTa 1 BblgeneHue rasa, nogjepxmusatoero | 1

ropeHue

MakcumanbHbI 6ann
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