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Xumus. 11 krace. Bapuaar No 1 2

I/IHCprKIII/Iﬂ I10 BBINMOJTHEHHIO paﬁo'rm

Ha Brimonuenue sk3ameHanmoHHOM paboTh! mo xuMun orBogurcs 3 yaca (180 munyt). Pabora cocrour
u3 3 yacTted u BKIO4YaeT 45 3amanuii.

Yacre 1 Brimouaer 30 samammit (A1-A30). K rkammomy samanuio gaercsi 4 BapuaHTa OTBeTa, U3
KOTOPBIX TOJIBKO OJIMH IIPABUIBHBIN. BHUMaATENbHO IpounTaiiTe KAk I0e 3aJanre U IPOaHAIU3UpyHTe BCe
BApHUAHTHI MIPEIJIOKEHHBIX OTBETOB.

Yacrp 2 cocrout us 10 3amanuii (B1-B10), Ha KoTOphle HAIO KATh KPATKAUA OTBET B BUAE YHCIA WU
[10CJIeZI0BATEIHLHOCTH IUADP.

Yacte 3 comepsuT 5 Hambojee CIOKHBIX 3aJaHUU 10 OOIIEH, HEOPraHWYECKOM M OpPraHHdYECKON
xumun. 3aganua C1-C5 TpelyoT moaHoro (pasBepHyTOro) OTBeTA.

ITocrapaiiTech BBIIOJHATH 3aJaHUA B TOM IOPSAKE, B KOTOPOM OHM AaHBI. J[JIs1 S5KOHOMHM BpEMEHU
MPOIyCKAUTEe 3a[aHKe, KOTOPOe He YHAeTcCA BBINOJIHWTH Cpady, W IEepexofuTe K clepywoiieMy. K
[IPOIIYIIEHHOMY 33JaHUI0 BbI CMOJKETE BEPHYTHCS IIOC/IE BBINOJIHEHUS BCeH paboThI, eciu OCTAHETCS
BpeMs.

IIpu BemmonHeHuu paboOTHI BBl MOMKETE II0JIb30BATHCA |lepHOJUYECKONM CHCTEMONM XUMHUYECKHX
anemenToB J[[.1I. MenneneeBa, Tabiuueil pacTBOPHUMOCTH COJIeH, KHCJIOT ¥ OCHOBaHUU B BOJE,
SJIEKTPOXMMHUUYECKUM PSAOM HANPSKEHUH METAIOB (OHM NPUIATAIOTCI K TEKCTY paboThl), a TakKe
HEIPOrpaMMHUPYEMBIM KAIbKYJISITOPOM, KOTOPBIN BBIIAETCS HA DK3aMeHe.

3a BBINOJHEHWE Pa3MIWYHBIX I10 CJIOMKHOCTH 3aJaHWi gaerci OXMH wWiu Oomee OayioB. Bamrbr,
[I0JIyYeHHBbIE BaMU 34 BBINIOJHEHHbBIE 3aJaHus, CyMMHUpPyOTCa. IlocrapaiiTech BBINOAHHATH KAK MOYKHO
Oosbllle 3a7aHMil ¥ HAOPATh HAKOOJIbIIEe KOJIUIECTBO OAIITIOB.

sKenaem ycnexa!
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Xumns. 11 krace. Bapuaar No 1 3

Yacrs 1

IIpu ewvinoanenuu 3adaHuit amoii wacmu 6 6aanke omeemoe Ne 1 nod Homepom
evinoansemozo eamu 3adanusi (Al - A30) nocmaevme 3Hax «X» @ K.iemoukKy, Homep
KOomopoii coomeemcemayem Homepy 6bIOPAHHOZ0 éamu omeemad.

Kondurypauus BaJleHTHBIX SIIEKTPOHOB XMMHUYECKOTO 3JIEMEHTa — 3d> 4s2. Dror anement -

1) kanpuoumit 2) MBIIBIK 3) Bamammit 4) HHOGHI

Cpenu [epevnciIeHHbIX SIEMEHTOB YKAKUTE TOT, Y KOTOPOTO PAJIyC aTOMAa — HAUMEHBIIHIA.
DF 2) Cl 3) Na 4) Li

B kakxoMm BelliecTBe eCTh IBOMHBIE CBI3U?

1) ammas
2) Bopma
3) yrmexmcnbrit ras

4) xmopuy AMMOHHS

B kaxom coenurenun docdop NpoABIAET BBICIIYVIO BOZMOKHYIO CTEIIEHb OKMCICHHUA?
D H,PO, 2) P,0, 3) PH, 4) PCI,

Kakoe u3 coenmuenuii xsiopa uMeeT B TBEPIOM COCTOSTHUY MOHHYI0 KPUCTALINIECKYIO PEIIETKY?

1) HCIO4 2) PCI5 3) C2H5C1 4) NH4CI
B IIepevHe BelecTn

A) CH4
B CgH,
B) CSHS
N CppHy
m  CHg

E)  Cglg

K aJIKHUHaM MOI'YT OTHOCUTBHCA
1) AB 2) BE 3) ABE 4) BI'J

© MHOO, 2010 1.

Xumus. 11 krace. Bapuaar No 1

BepHs! 1H cnexyromnye yTBepKASHUI O CBOUCTBAX HATPHUA U €0 COEAUHEHUHA?

A. Hatpuii He BcTpeyaeTca B IPHUPOZE B BHZE IIPOCTOTO BEIIECTBA.
B. Harpuii momy4aior 5JIeKTPOIHN30M PACIIIaBa XJIOPUAA HATPHUA.

1) BepnO TOMBKO A
2) BepHO TOMBKO B
3) BepHBI 06a yTBEp:KACHHA

4) o6a yTBep:IeHUsS HeBepHbI

Kaxoii nemerain o6pasyer oxcuap: cocraa 30, 1 9047

1) yrrepon 2) azor 3) cemen

4) docdop

JKeneso0 u3 mpocTOro BemecTBa OKUCIAETCA TOMBKO /10 CTEIIEHH OKHCICHH +2 IpH
1) ropenun B KuCIOpOE

2) B3aUMOJEHCTBHH C XIIOPOM
3) pacrsopenuu B 30%-HOl a30THOH KHUCTIOTe

4) pacTBOPEHHH B COIAHOH KHCIOTE

Kaxoii u3 okcunos HE pearupyer HE ¢ Bomoii, HE ¢ BOZopogoM?
D PO, 2) cuo 3) so, 4 sio,

TUAPOKCH] ATIOMHUHES B3AHMOIEHCTBYET C KAXIbIM U3 IBYX BEIECTB

1) pacTBOpoM aMMHAKa ¥ a30THOM KHMCIOTOH
2) pacTBOPOM IHAPOKCHA GApHS U CEPHOM KUCIOTOH
3) cepoBONIOPO/IOM U YTIIEKHCIBIM TA30M

4) XT0pPOBOOPOZIOM U KHCIOPOAOM

Kaxas conp pearupyer B BOZHOM PACTBOPE € YIIEKHUCIBIM Ta3oM?
1) murpar amoMuHIS

2) xnopuj KambIus
3) cumukar HaTpHS

4) cynpdar maTpus

© MHOO, 2010 1.




Xumns. 11 krace. Bapuaar No 1 5

Jlana cxema npeBpareHuii:

Ompenpenure BemecrBa X u Y.
1 X-KOH, Y-H,

2) X -Cu,0,Y-CO
3) X-KOH, Y - CO,
4) X-N,0,Y-Al

AgNO,; % Ag,0 % Ag

YKa:KuTe U30MepP MPOITMOHOBOH KHCIOTHI.

1) 2-MeTUITPOTHOHOBAS KUCIOTA
2) MeTHISTHIOBBIH dup
3) MeTHIOBBIH 5PHP YKCYCHOH KHCIOTHI

4) nponason-2

Kaxas MOJIeKyJia UMeeT IIOCKoe cTpoenue?
D cH, 2) c,H, 3) C,H, 4) C,H,

YVraskuTe BeIecTBo, ¢ KOTOPBIM IIPefeIbHbIe MEOroaToMuble caupthl HE B3aunMoneiicTByIoT.
D H, 2) Na 3) HNO, 4) Cu(OH),

BepHb!I 18 CIeAyIOIIHe YTBEPKASHHI O CIOMKHBIX dpupax?

A. Cnosxuble 3(pUpHI HU3IIKX [IPEAETbHBIX KUCIOT KUIAT Hpy 6ojee HU3KOH TeMieparype, YeMm
CIIUPTHI, U3 KOTOPBIX OHU IIOJIy4€eHbI.

B. ITpu KHCIOTHOM THAPOJIN3E CIOKHBIX 3(hUPOB 00pa3yIOTCA CIIUPT U KapOOHOBAS KHCIIOTA.

1) BepHO TOMBEO A
2) Bepno TonbKO B
3) BepHBI 062 yTBEDK/ICHHT

4) o06a yTBep:KIeHUSI HEeBEPHEI

YEKasKuUTe IPOMEKYTOIHOE BEIIECTBO X B CXeMe IIpeBpallleHuH:
C¢Hg =X - C.H.NH,

3) C,H.C.H

b CHSNH2 2) CGH5CH3 67572775 4 C6H5NO2

© MHOO, 2010 1.

Xumus. 11 krace. Bapuaar No 1 6
Bsaumopeiictsue cyabbdara menu (II) ¢ HUEKOM OTHOCAT K pPeakIiuaM

1) coenuuenus

2) pasnomenus

3) zamemenusa

4) obmena

ITpu HarpeBanuu Ha kaxable 10 °C cCKOPOCTH HEKOTOPOU peakuy yBenudnBaercsa B 3 pasa. [Ipu
temneparype 25 °C cropocts peakuuu paBHa v. [Ipu Kakoil Temmeparype OHa CTaHET PaBHOM
27v?

1) 5°C 2) 15°C 3) 35°C 4) 55°C

Pasuosecue CH 4(r) = C(rB) + 2H2(r) — Q cMmernaercs B CTOPOHY MPOAYKTOB IIPH
1) marpesanuu
2) mobaBIeHMH KaTamH3aTopa
3) nob6aBieHuM BomoOpOAA

4) yYBEIUYEHUH NABJIECHUA

OO011ee KOIMYECTBO IOJOMKUTEIbHBIX U OTPHUIIATENbHBIX HOHOB, 00Pa30BABIIUXCS IIPHU MOJTHOM
nuccorpanuu 0,3 MOJIb BelecTBa B BOMHOM pacTBope, pasuo 0,9 mons. @opmyiia BerecTsa

1) HNO, 2) H,Si0, 3) K,SO, 4) CrCl,

Peaxuus Na2003 + 2HCl = 2NaCl + CO2 + H2O OIMCHIBAETCS COKPAILIEHHBIM HOHHBIM

YpaBHEHUEM
D Na* + CI” = NaCl
2) Na,CO, + 2H" = 2Na™ + CO,, + H,0
3) co,* + 2H" = CO, + H,0
4) CO,* + 2HCI = CO, + H,0 + 2CI"

Cepa SABJIAETCA BOCCTAHOBUTEJIEM B PeaKIIuu
1 =
) S+ 3F, = SF,

2) S +H, = H,S
3) S+ Ca=CaS
4) 38 + 241 = ALS,

© MHOO, 2010 1.




Xumns. 11 krace. Bapuaar No 1 7

JlaKMyc IPHHEMAET CHHIO OKPACKY B BOIHOM PacTBOpe
1) xnopuzma Marams

2) muTpaTa MarHus
3) xmopuna kKamus

4) gapbonaTa Kamusa

IIpu neticTBUM M30BITKA CIIMPTOBOTO PACTBOPA IIEI04H Ha 1,2-mubpomaTad o6pasyercs

1) amermien 2) sTmnen 3) meran 4) Genzon

IIpu oxmcnennu npornaxnonaa-2 obpasyercs
1) ameron

2) mponmoHOBAS KHCIOTA
3) mpomnanon-1

4) npomnan

8 | HeussecTHas coIb OKpAIIUBAET IIJIAMs CIIMPTOBKH B (DHOJIETOBBIM LIBET, 4 C PACTBOPOM XJIOPHIA
Gapus maeT 6elIblil 0CamOK, PACTBOPIONIUICT B KuciaoTax. Ompenenaure cob.

D Na,S0, 2) Na,CO, 3) K,S0, 4) K,S0,

SJIQKTDOJII/IE} paciiaBa UCIOJB3YIOT B IIPOMBIIIJIEHHOCTH /I IIOJIYYEeHUA

1) sxenesa 2) memu 3) maTpusa 4) Bozmopona

Ilpu MOMHOM CrOpaHME aleTHIeHa o6pasoBajica yrIeKucHbli ras obbemom 40 1. Kakos o6bem
u3pacxoa0BaHHOro kuciopona? O6bneMbl ra30B H3MEPEHH! IIPY OAWMHAKOBBIX YCIOBUAX.

1) 20 1 2) 40 1 3) 501 4) 80

© MHOO, 2010 1.

Xumus. 11 krace. Bapuaar No 1 8

Yacts 2

Omeemom Kk 3adanusam amoitt wacmu (B1-B10) seasemcs wucao uau Ha6op yugp, komopoe
(-vlit) cnredyem 3anucamsv 6 6.1ank omeemoe Ne 1 cnpaea om Homepa coomeemcmaeyouiezo
3adanus HawuHas ¢ nepeolt kKaemoukxu. Kaowcdyro yugpy u 3anamyro e 3anucu
decamu4Holl Opobu nuwiume 6 omaoeabHOIl K1emo4Ke 8 COOmeemcmaeul ¢ npuéedeHHbiMU 8
6aanke odpasuamu.

B 3adanusx Bl - B5 na ycmaHoeieHue coomeemcmeus 3anuuiume 6 mabauyy yugpot
6bIOPAHHBIX 6AMU 0MEemos8 nod coomeemcmaeylowyumu o6yKeamu, a 3amem noOAYLUSULYIOCA
nocaedosamenvHocmsb yugp nepernecume 6 6.1ank omeemos Ne 1 6e3 npoGenros u KaxKux-
au60 cumeonos. (Ilugppor 6 omeeme mozym noemopsamuvcest.)

YcraHoBUTE COOTBETCTBHE MEKAY (POPMyJIOH BelecTBa M KIAacCcoM (TPYIIOH) HEOPraHHYECKHX
COENUHEHHNH, K KOTOPOMY(-0i1) OHO IIPHUHAIJICHKNT.

®OPMYJIA BEIIIECTBA KJIACC (TPYIIIIA) COEJJUHEHUN

A) 7n0 1) ocuoBHBIH OKCHn

B) BaO2 2) amdorepHsIi OKCH

B) Mn207 3) kmcnoTHDIH OKCHA

) ca0o 4) HeCoJ1e00pasyIouui OKCUL

5) nepoxcun

6) HaIIEePOKCH]]

O1Ber: |

© MHOO, 2010 1.




Xumns. 11 krace. Bapuaar No 1

9

YcraHoBUTE COOTBETCTBHE Mexay CXeMOM XUMHUYECKOU peaxknuu U H3MEHEHHEeM CTEeIIeHU
OKHCJIEHUS BOCCTAHOBHUTEIIA.

CXEMA PEAKITNIHN

A) PCl, + Cl, - PC,

B) NH, + CuO - Cu + N, +

+ H2O

B)S + KOH - K,SO, +

+ KQS + H20
1) F2 + I2 — IF7

A b
Orser: ]

B

r

N3MEHEHMWE CTEITEHHU OKHUCJIEHUA
BOCCTAHOBHUTEJIA

D 4250
2) 1350
3) 350
D05 +4
5 +35 +5
6) 0 +7

YcTaHOBUTE COOTBETCTBHUE MEeXEay CbOpMyIIOfI COJIM U IIPOAYKTOM, 06pa3y10u1HMca Ha HHEPTHOM
aHoe IIpU 3JIEeKTPO/TIU3e ee BOOHOTO pacTBopa.

INPOAYKT SJIEKTPOJIN3A,

OBPA3YIOIIINMCA HA AHOJIE

POPMYJIA COJJINA

A) Ca(NO,), D No,

B) AL,(50,), 2) H,

B) Mgl 3) 0,

) NaF 4) I,
5) F,
6) SO,

OtBeT: A b B ; r

© MHOO, 2010 1.

Xumus. 11 krace. Bapuaar No 1 10

YcTaHOBHTE COOTBETCTBHE MEKIY HasBaHHEM COMH U ee OTHOIIEeHHEeM K THAPOIIU3Y.
HA3SBAHUE COJIA OTHOHIIEHUME K TUIPOJ/JIN3Y

A) anerar ammonus 1) me ruapomusyercs

B) xap6onat kambmma  2) THAPOMH3yeTCA MO KATHOHY

B) xap6onat marpus 3) ruapomusyeTcs Mo aHUOHY

I') cymedar murua 4) rumpomusyeTca U IO KATHOHY, ¥ II0 AHHOHY

A b B r

Otser: |

YcraHOBHUTE COOTBETCTBHE MEKIY PEarvpyolMMH BellecTBaMW W OJHMM W3 IPOAYKTOB HX
B3aUMOJIeHCTBHUA.

$®OPMYJIBI PEATUPYIOIIUX BEIMECTB OJHWH M3 ITPOJYKTOB PEAKIINN

A) Fe + H,S0, (20% p-p) D a,
B) Fe + HCI 2) s0,
B) Cu + H,S0, (80% p-p) 3 H,
) Fe + H2SO4 (80% p-p) mpu HArpeBaHUHK 4) H2S
5) s0,
OtBeT: : A b B r

IIpu evinoanenuu 3adanuit B6 - B8 ycmanoeume nocaedosamenvHocmb u enuwiume
omeem. Ilpumep: ABBI" uau 1234.

BSB.HMOI[eﬁCTBHe IIpomnuHa C U30BITKOM 6DOMOBOI[ODOH3. IIpOTEeKaeT

1) c paspbIBOM 77-CBA3M B MONEKyJle TPOITUHA

2) c pa3pbIBOM 0-CBS3H B MOJIEKyJle TIPOIIMHA
3) uepes o6pazoBaHme CBOGOTHBIX PATHKATIOB
4) ¢ mpeumymecTBeHHBIM 06pa3oBanueM 1,1-guépoMmponana
5) c mpeumymecTBeHHBIM 06pasoBaHueM 2,2-TH6POMITPOIAHA

6) 1o moHHOMY MexaHHu3My

Otser: |

© MHOO, 2010 1.




Xumns. 11 krace. Bapuaar No 1 11

MeraHnon pearupyer c

1) marpuem

2) ruAPOKCHOM HATPHS

3) oxcunom menu (II) mpu HaTpeBaHUM

4) runpoxcumom mexu (1)

5) oxrcunom cepebpa B aMMHAYHOM PACTBOPE

6) KoHIEeHTPHPOBAHHOI CEPHOM KUCIOTOH

OTtserT:

- XapakTepHbie CBOHCTBA aHWIHHA
1) uAKOCTD P OOLIYHBIX YCIOBUAX
2) HeorpaHHYEHHO CMEITHBAETCA C BOLOH
3) pearupyer c menouamMu
4) pearupyer ¢ KHCIOTaMH
5) Gosee cuIBHOE OCHOBAHME, YeM AMMHMAK

G) JIETKO BCTYIIae€T B PEaKIInu 3aMeIlleHUd B 6EeH30JIbHOM KOJIbITe

OTtBer:

Omeemom Kk 3adanusm B9 -Bl0 senraemcs uucno. 3anuuiume 3mo 4Hucao 6 mexcm
paGombvl, a 3amem nepeHecume ezo 6 6GaanHkKk omeemoe Ne 1 6e3 ykasanus edunuy
u3mepeHust.

Cmemrann 150 r 10%-soro u 250 r 34%-HOro pacTBOPOB YKCYCHOM KHCJIOTBL. Bbramcianre
MAacCOBYIO JIOJII0 YKCYCHOM KHCIOTBI B IHOJy4eHHOM pacrBope (B %). (OTBer samuuinte B BHIE
1IeJI0T0 YHCIIA).

OTsBert:

IIpu mpomyckanuu ammuaka Haj packaneHHbM oxcugoMm ceuHIia (II) macca TBepmoro Berecrsa
ymensbiuiaack Ha 60 r. Paccunratite 06bem (B nuTpax, B mmepecyere HA HOPMAIbHBIE YCIOBHS)
aMMHuaKa, BCTYIHUBIIEro B peakiuio. OTBET 3aMUIIUTe ¢ TOYHOCTHIO 0 [EJIbIX.

OTtser:

© MHOO, 2010 1.
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Yacts 3

Hnas 3anucu omeemos k 3adanusam amoit wacmu (C1 — C5) ucnoawv3yiime 6aank omeemos Ne
2. 3anuwume cnauwana nomep 3adanus (C1 u m. d.), a 3amem nosnoe pewenue. Omeemot
3anucwvleéaiime wemkKo u pa3éopuueo.

- CocraBbre ypaBHEHHE OKHCIMTEIBHO-BOCCTAHOBUTENIBHOM PpEAKIHH, HCIOIB3YS MEeTOT,
JJIEKTPOHHOTO GasaHca.

CuS+ H, SO, =S80, + ... + ...
2774 2
YKaKkuTe OKUCIUTETIh U BOCCTAHOBUTEb.
Hanwumure ypaBHEeHUS peakuuii, COOTBETCTBYIOL[HE IIPEBPALIIEHAAM:

K2CrO4 — K2Cr207 — (]1"2(804)3 — Cr(OH)3 — 01"203

Hanwumure ypaBHeHHs peaknuuii (c yKazaHHEM YCIOBHU WX NPOBENEHH:), C IIOMOIIbI0 KOTOPBIX
MOSKHO OCYIIIECTBHUTD CIEAYIOIIUE IIPeBPaIeHN:
CGH5CH3 — CGH50H2Br — CGH5CH20H — 06H5COOH - CGH4(N02)COOH —
— 06H4(NH2)COOH

Oxcup xpoma (III) maccoit 15,2r pacrBopunu B 400 r 14%-moro pacrsopa KOH. UYepes
MOJIy9eHHBIH PACTBOP IPOIYyCKAIM YIVIEKHCIBIH ras A0 IPeKpalleHus BBIIeNEHUsT OCaAKa.
PaccuuraiitTe cocraB moy4eHHOTO pacTBopa (B MacCOBBIX IOJIIX).

HpI/I IIOJTHOM THAPOJIK3e CMEeCHU THApuaa U HUTPHUAA IIEJI0OYHOT0 MeTasljia C paBHBIMHA MaCCOBBIMHUA
AOJIAMA O6paSOBa.TIaCL rasoBad CMeChb C IUIOTHOCTBIO IIO MeETaHy 0,30 YcraHOBHTE COCTaB
HUCXOMHBIX COETMHEHUN.

© MHOO, 2010 1.
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Xumus. 11 krace. Bapuaat No 2 2

I/IHCprKIII/Iﬂ I10 BBINMOJTHEHHIO paﬁo'rm

Ha Brimonuenue sk3ameHanmoHHOM paboTh! mo xuMun orBogurcs 3 yaca (180 munyt). Pabora cocrour
u3 3 yacTted u BKIO4YaeT 45 3amanuii.

Yacre 1 Brimouaer 30 samammit (A1-A30). K rkammomy samanuio gaercsi 4 BapuaHTa OTBeTa, U3
KOTOPBIX TOJIBKO OJIMH IIPABUIBHBIN. BHUMaATENbHO IpounTaiiTe KAk I0e 3aJanre U IPOaHAIU3UpyHTe BCe
BApHUAHTHI MIPEIJIOKEHHBIX OTBETOB.

Yacrp 2 cocrout us 10 3amanuii (B1-B10), Ha KoTOphle HAIO KATh KPATKAUA OTBET B BUAE YHCIA WU
[10CJIeZI0BATEIHLHOCTH IUADP.

Yacte 3 comepsuT 5 Hambojee CIOKHBIX 3aJaHUU 10 OOIIEH, HEOPraHWYECKOM M OpPraHHdYECKON
xumun. 3aganua C1-C5 TpelyoT moaHoro (pasBepHyTOro) OTBeTA.

ITocrapaiiTech BBIIOJHATH 3aJaHUA B TOM IOPSAKE, B KOTOPOM OHM AaHBI. J[JIs1 S5KOHOMHM BpEMEHU
MPOIyCKAUTEe 3a[aHKe, KOTOPOe He YHAeTcCA BBINOJIHWTH Cpady, W IEepexofuTe K clepywoiieMy. K
[IPOIIYIIEHHOMY 33JaHUI0 BbI CMOJKETE BEPHYTHCS IIOC/IE BBINOJIHEHUS BCeH paboThI, eciu OCTAHETCS
BpeMs.

IIpu BemmonHeHuu paboOTHI BBl MOMKETE II0JIb30BATHCA |lepHOJUYECKONM CHCTEMONM XUMHUYECKHX
anemenToB J[[.1I. MenneneeBa, Tabiuueil pacTBOPHUMOCTH COJIeH, KHCJIOT ¥ OCHOBaHUU B BOJE,
SJIEKTPOXMMHUUYECKUM PSAOM HANPSKEHUH METAIOB (OHM NPUIATAIOTCI K TEKCTY paboThl), a TakKe
HEIPOrpaMMHUPYEMBIM KAIbKYJISITOPOM, KOTOPBIN BBIIAETCS HA DK3aMeHe.

3a BBINOJHEHWE Pa3MIWYHBIX I10 CJIOMKHOCTH 3aJaHWi gaerci OXMH wWiu Oomee OayioB. Bamrbr,
[I0JIyYeHHBbIE BaMU 34 BBINIOJHEHHbBIE 3aJaHus, CyMMHUpPyOTCa. IlocrapaiiTech BBINOAHHATH KAK MOYKHO
Oosbllle 3a7aHMil ¥ HAOPATh HAKOOJIbIIEe KOJIUIECTBO OAIITIOB.

sKenaem ycnexa!

© MHO0O, 2010 1.




Xumns. 11 krace. Bapuaar No 2 3

Yacrs 1

IIpu ewvinoanenuu 3adaHuit amoii wacmu 6 6aanke omeemoe Ne 1 nod Homepom
evinoansemozo eamu 3adanusi (Al - A30) nocmaevme 3Hax «X» @ K.iemoukKy, Homep
KOomopoii coomeemcemayem Homepy 6bIOPAHHOZ0 éamu omeemad.

Kondurypauus BaJleHTHBIX SIIEKTPOHOB XMMHUYECKOTO 3JIEMEHTa — 3d! 4s2. Dror anement -

1) kanpuoumit 2) craummit 3) rammumit 4) urTpmit

Cpeny THepeyuCIeHHBIX XMMHWYECKHUX SJIEMEHTOB YKAKUTE TOT, y KOTOPOTO PamMyc aromMa —
HauOOJIBIINHA.

1) Na 2) Al 3) P 4) N

B kaxom BemecTse eCTh TPOUHbBIE CBA3K?

1) oxcun docopa (V)
2) 6enbrit hocdop
3) xucmopon

4) azor

B kakom coequHeHMH 6POM IIPOSBIAET BBLICUIYIO BOZMOKHYIO CTEIIeHb OKUCICHHS?
1) KBrO3 2) HBr 3) PBI‘5 4) HBI‘O4

Kaxoi u3 oKcHI0B HMeeT MOIEKYIAPHY0 KPHCTAJINIECKYIO PEIIeTKY?
1 2) si 3 4
) PO, ) Si0, ) Na,0 ) ALO,

B nepeusne Bemiects

A CHyg

B CHg

B C,H,
I CpHpg
m  CHg
B)  CgH,
K apeHaM MOI'YT OTHOCHUTBCA
1) AB 2) BE 3) ABE 4) BI'E
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BepHLI JIA clleAyrolye YTBepKIAEeHUa O CBOMCTBaxX KaJlUsd U ero COQZ[PIHeHPIfI?

A. Ranuii cropaer B Kuciopofie ¢ o06pasoBaHueM OKCHAA.
B. Ranuii mosy4aior sJIeKTPOIH30M PACTBOPA THAPOKCHUIA KAIU.

1) BepnO TOMBKO A
2) BepnO TombKO B
3) BepHBI 06a yTBEp:KACHHA

4) o6a yTBep:/IeHUs HeBepHbI

Kaxkoit memeramn o6pasyer okcupsl cocrasa 9,0, 1 9,0,7?
1) 6op 2) yrmepon 3) azor 4) drop

ITpu KOMHATHO# TeMIepaType Ha BO3LyXe SHEPIUYHO OKHUCIIETCS
1) nnacruueckas cepa

2) xpacubIit docdop
3) 6enbrit dhocdop
4) menb

Kaxoif 13 OKCHIOB MOYKHO BOCCTAHOBHUTH BOZOPOIOM JI0 IIPOCTOTO BelnecTBa?
1 2 3) S 4
) Cu20 ) Na20 ) SlO2 ) A12O3

THIPOKCH/ KATBINA B PACTBOPE B3AUMOIEHCTBYET C KAMKIBIM U3 JIBYX BEIECTB
1) yriexmcmerii ra3 u aMMHAK

2) xmOpu HATPUSA U CONTHAA KHCIOTA
3) cepHHCTEHIH Ta3 U COMTHAA KUCTOTA

4) xap6oHAT HATPHA ¥ HUTPAT HATPHA

Kaxas u3 coneii mpu HarpeBaHWU He 06pa3yeT TBEPAOTO ocTaTKa?
1) murpar maTpus

2) HuTpaT aMMOHHUSA
3) muxpomar aMMOHHS

4) xap6OHAT KAIbLIKA
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Jlana cxema npeBpareHuii:

Onpenenure Bemecrsa X u Y.
D X- Br,, Y - AgNO,

2) X - HBr, Y - KNO,
8) X - HBr, Y - Pb(NO,),
4) X -Br,, Y-NO,

CrBry 2. CrBrg AN Cr(NOg)3

YVxasmuTe H30Mep IPOMaHOIa-2.
1) 6yranon-2

2) MeTHISTHIOBBIH dup
3) MeTHIIOBEBIH 3hUp YKCYCHOH KHMCTOTHI

4) mpomanuon-1,2

Kakas monekysia uMmeeT HEIIOCKOe CTpoeHue?
D CH, 2) C,H, 3 CH, 4 C4H,

Bepus 1 crenyomye yrBepikIeHus 06 OMHOATOMHBIX CIIUPTAX?

A. OpHOATOMHBIE CIIUPTHI PEATUPYIOT C HATPHUEM U C COJISTHOU KHUCJIOTOM.

B. OnHoaTromHBIE CIIMPTHI 00PA3VIOT KOMILIEKCHBIE coenuHeHus ¢ ruapokcunom menu (I1).

1) BepHO TOMBEO A
2) BepHO ToNBKO B
3) BepHBI 06a yTBEp:KICHH

4) o6a yTBep:KIeHUT HeBePHEI

Yro oTIHYAET MYyPABBHHYIO KHCIOTY OT OCTAIBHBIX KHCJIOT STOTO TOMOJIOTHIECKOTO PARA?

1) peakrmus c IIeTOYHBIMU MeTalIaMI
2) peaknus ¢ IpeeTbHBIMHA CITHPTAMU
3) peaxnus «cepeGpAHOTO 3epKana»

4) peaknus ¢ Kap6OHATOM HATPUSA

YrasKuTe MIPOMEKYTOIHOE BEIIECTBO X B CXeMe IIpeBpallleHuH:
C,H, - X - CH,COOH

D C,H, 2) CH,CH,0H 3) HCOOH 4 CH,

© MHOO, 2010 1.
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BszaumozeiicTBre XpoMaTa Kalud ¢ XIOPHLOM GAPHI OTHOCAT K PEAKIIMAM
1) coenuuenus
2) pasnomenus
3) zamemenus

4) obmena

IIpu marpesanuu Ha Kaxabie 10 °C CKOPOCTH HEKOTOPOH peaKIWH yBeInduBaercsa B 3 pasa. Ilpu
remuneparype 25 °C ckopocTs peakunu pasBHa v. IIpu Kakodl rTeMmmeparype OHA CTaHET PaBHON
v/9?

1) 5°C 2) 15°C 3) 35°C 4) 45°C

PaBHoBecue COz(r) + Hz(r) = CO(r) + HZO(I‘) + Q cmeraercs B CTOPOHY MPOYKTOB IIPH
1) po6aBreHuy BombI
2) oxnammeHUM
3) mobaBieHyu KaTamm3aTopa

4) YBEJIN4YEeHUH JABJIE€HUA

OO011ee KOIMYECTBO IOJOMKUTEIbHBIX U OTPHUIIATENbHBIX HOHOB, 00PA30BABIIUXCS IIPHU IIOJTHOM
nucconmanuu 0,6 MOJIb BelllecTBa B BOXHOM DPACTBOPE, PaBHO 3 Moib. Popmysia BerecTsa

1) HCIO, 2) siF, 3) Mgso, 4) Cry(SO,),

Peaxnus CaCO3 + 2HCI = CaCl2 + CO2 + H2O OIUCHIBAETCS COKPAIEHHBIM HOHHBIM

ypaBHEeHHEM
1) Ca®* + 2CI = CaCl,
2) CaCO, + 2H" = Ca®* + CO, + H,0
2- + _
3) CO,> + 2H" = CO, + H,0
4) Ca®* + 2HCI = CaCl, + 2H*

BOI[ODOZ[ ABJIAETCA OKHUCIUTEJIEM B PEeaKIIuu
1 =
) 2H, + O, = 2H,0

2) H, + Cl, = 2HCl
3) Ca+ H2 = CaH2
4) Cu0 + H, = Cu + H,0

© MHO0O, 2010 1.
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Tugponusy He mogBepraercs

1) xnopuz MarHus
2) xmopuj Kaaus
3) muTpaT amOMUHHS

4) dropun HaTpus

IIpu meiicTBuu nuHKa Ha 1,2-mu6poMaTaH o6pasyercs

1) amerminen 2) stunen 3) meran 4) 6enzon

IIpu oKHMCIEHNH IPOTIAHANA 06PA3YETC
1) ameron

2) mponmoHOBAS KHACIOTA
3) mpomanon-1

4) nponan

HeussecTHas cob IPH HATPEBAHHHU Pasjiaraercd, He OCTABJIAA TBEPAOTO OCTATKA, a C PACTBOPOM
xmopuza 6apusa naet 6esblil 0CAN0K, PACTBOPUMBIN B Kuciorax. Ompenennure coib.

1) K,CO, 2) NH Cl 3) (NH,),CO, 4) NH ,HSO,

PeKTI/ICbI/IKaIII/IOHHa}I KOJIOHHA CIIYHHUT OJId

1) kperunra HedTH
2) pudopmunTa
3) pasmemenus HedpTH Ha dpaKIHK

4) oumcTku Hed)TH OT IpHUMeceit

Ilpu IOJHOM CropaHWM NeHTaHa o0pa3oBajIca yrIeKHCObid ras oobemoM 40 ;1. Kakxos ofbem
u3pacxon0BaHHOro Kuciopona? O6beMbl ra30B H3MEPEHBI IIPY OAMHAKOBBIX VCIOBHUIX.

1) 8xn 2) 40 n 3) 481 4) 64 n

© MHOO, 2010 1.
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Yacts 2

Omeemom K 3adanusm amoii wacmu (B1-B10) aeasemes wucao uau Ha6op yugp, kxomopoe
(-vlit) cnredyem 3anucamsv 6 6.1ank omeemoe Ne 1 cnpaea om Homepa coomeemcmaeyouiezo
3adanus HawuHas ¢ nepeolt kKaemoukxu. Kaowcdyro yugpy u 3anamyro e 3anucu
decamu4Holl Opobu nuwiume 6 omaoeabHOIl K1emo4Ke 8 COOmeemcmaeul ¢ npuéedeHHbiMU 8
6aanke odpasuamu.

B 3adanusx Bl - B5 na ycmaHoeieHue coomeemcmeus 3anuuiume 6 mabauyy yugpot
6bIOPAHHBIX 6AMU 0MEemos8 nod coomeemcmaeylowyumu o6yKeamu, a 3amem noOAYLUSULYIOCA
nocaedosamenvHocmsb yugp nepernecume 6 6.1ank omeemos Ne 1 6e3 npoGenros u KaxKux-
au60 cumeonos. (Ilugppor 6 omeeme mozym noemopsamuvcest.)

YcraHoBUTE COOTBETCTBHE MEKAY (POPMyJIOH BelecTBa M KIAacCcoM (TPYIIOH) HEOPraHHYECKHX
COENUHEHHNH, K KOTOPOMY(-0i1) OHO IIPHUHAIJICHKNT.

®OPMYJIA BEIIIECTBA KJIACC (TPYIIIIA) COEJJUHEHUN

A) SiO2 1) ocroBHBIH OKCHn

Bb) N,0 2) amdorepHSBIi OKCHA

B) o, 3) xucroTHBIH OKCH

) Na,0 4) mecoeo6pasyOLIHit OKCHI]

5) nepoxcuz

6) HAJIIEePOKCH]]

O1Ber: |

YcTaHOBHTE COOTBETCTBHE Mexnay CXEeMOH XHUMHYECKOH pearKnyuu H H3MEHEHHEeM CTEIIeHHU
OKHUCJICHUSA OKUCIUTEeJId.

CXEMA PEAKITUH HN3MEHEHUWE CTEIIEHHI
OKHMCJIEHUS OKNUCJNTEJIS

A) PCl, + Cl, - PCL, D +2-50

B) NH, + CuO - Cu + N, + H,0 2) 02

B) § + KOH > K,SO, + K,8 + H,0 3 0>-1

) F,+1,-IF, D0 +1
5) +3> +5

6) 0 +7

OTser: |
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9

YcTaHOBUTE COOTBETCTBHE MEXKIY (DOPMYIIOH COMH H IIPOAYKTOM, 06Pa3yIOIIHNMCSI Ha WHEPTHOM

aHojIe IIPU 3JIEKTPOJIU3E ee BOAHOTO PacTBopa.

POPMYJIA COJIHA INPOAYKT SJIEKTPOJIN3A,

OBPA3YIOLIANCA HA AHOJIE

A) NaNO, 1) HBr
B) Mgso, 2) H,
B) CacCl, 3 o,
T) MgBr, 4) Br,
5 cl,
6) so,

A b B r
OtBert: »

YcraHOBUTE COOTBETCTBHE MeX Ay HasBaHUEM COJIM U €€ OTHOIIIEeHHEeM K T'uJPOJInu3y.

HA3BAHUME COJIN OTHOIIIEHUE K TNAPOJIN3Y
A) murpar amovuHHIS 1) me rugpomusyercs
B) docdar maTpus 2) rugpomm3yeTcA IO KATHOHY

B) cynndun amomumna  3) rumponmsyercs 0 aHHOHY

I') cynbdat kambmus 4) rumpomusyeTcd U IO KATHOHY, U II0 AHHOHY

A B B r
OTtEer: 5

YcTaHOBHTE COOTBETCTBHE MEXKIY PeardpyIOlIUMH BeleCTBAMHM W ONHHUM M3 IPOIAYKTOB HX

B3aMMOIEHCTBHUA.
POPMYJIbI PEATHPYIOIIIUX BEINIECTB

OJHUH U3 ITPOAYKTOB PEARTIUN

A) NH3 + O2 (ropeuue)
B) NH3 + O2 (oxucnenue Ha Pt)
B) st + O2 (u30BITOK)

D) HZS + O2 (HemocTaTok)

OTtser:

© MHOO, 2010 1.

1) N2
2) NO
s

4) S0,
5) s0,

Xumus. 11 krace. Bapuaat No 2 10

IIpu evinoanenuu 3adanuit B6 - B8 ycmanoeume nocaedosamenvHoCmb u enuuwiume
omeem. IlIpumep: ABBI" uau 1234.

BsaumoneticTBue H-OyTaHa ¢ OpPOMOM IIPOTEKaeT
1) c paspriBom cBazeit C-C

2) c paspoiBoM ceazeit C-H

3) uepes o6pazoBaHMe CBOGOIHBIX PATHKATIOB

4) c npeuMyIecTBeHHBLIM 0o6pasoBaHueM 1-6pombyTana

5) ¢ mpomesxyTOYHBIM 06PAa30BAHHEM YACTHI[bI CH3—CH+—CH2—CH3

6) ma cery

Orser: |

CreapuHOBas KMCIOTA BCTYIAET B PEAKITNH
1) srepuduranun

2) ruppomusa

3) «cepebpsHOTO 3€pKaNa»
4) ropeHus B KHCIOpOIE
5) rupparanuu

6) meiirpanuzanuu

Otser: |

XapakTepHbIe CBOMCTBA allaHWHA (2-aMHHOIIPOIIAHOBOM KHCIOTHI)

1) smuaKOCTb IIPU OGBIMHBIX YCAOBUAX

2) amdorepHoe coenuHeHnE

3) cymecTByeT npenuMyIeCTBEHHO B BHjle OUTIONAPHOTO HOHA
4) uMeeT oNTHYECKUE H30MEPhI

5) mpu HarpesaHWU TpeBpalIaeTcs B IPONAHOBYIO KHUCIOTY

6) xoporro pacTBOpHM B BOzie

OTtser: |
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Omeemom k 3adanusm B9 - Bl0 saeasemcsa wucno. 3anuwiume 3mo 4ucio 6 mekcm
pabombvt, a 3amem nepeHecume ez0 6 OAAHK omeemoé Ne 1 6e3 ykaszanHus eduHuy
u3mepeHus.

Cwmemranu 250 r 10%-uoro u 100 r 45%-HOTO PacTBOPOB 3TAaHOJIA. BBIMUCINTE MACCOBYIO OO
JTAHOJIA B IOIy4YeHHOM pacTBope (B %). OTBeT 3anuIuTe B BUje LEI0ro YHcia.

OTtser:

IIpu mpomyckanmm ammuaka Haj packaneHHbiM okcupom Menu (II) macca TBepmoro Berecrsa
ymensbmunack Ha 30 r. Paccunraiite o6bem (B murpax, B mmepecyere HA HOPMAIBHBIE YCIOBHSA)
aMMuaka, BCTynuBinero B peaknuo. OTBeT 3amuimmre ¢ TOYHOCTBHIO 40 Henbix. IIpumure, uro

A, (Cu)= 64.

OTtseT:

Yacts 3

Has 3anucu omeemos k 3adanusam amoitt wacmu (C1 — C5) ucnoawv3yiime 61ank omeemos Ne
2. 3anuwume cnavaaa nomep 3adanus (C1 u m. d.), a 3amem noarnoe pewernue. Omeemot
3anucvleéaiime wemko u pa3éop1ueo.

Cocrasbre YpaBHEHHEe OKHCIHUTEIbHO-BOCCTAHOBUTEILHOM pearnuu, HUCIIOJIB3ysd MeTOon
QJIEKTPOHHOTI'O Oamanca.

KI + K2Cr207 + H2SO4 =L+ o+

YKa:KUTe OKUCIUTENh ¥ BOCCTAHOBUTED.

Hanuimmvre ypaBHEeHUA peakiidii, COOTBETCTBYIOIINE IPEBPAILCHUAAM:
KMnO4 — MnO2 — MnBr2 — MnCl2 — Mn(NO3)2

Hanumwure ypaBHeHus peakuuii (¢ yKasaHHeM yCIOBHN HX IIPOBENEHH), € MOMOIIHI0 KOTOPBIX
MOJKHO OCYII[ECTBHUTh CJIEAYIOIIHE IIPEBPALIEHHUS:
C3H6 - C3H802 - C?’HGBI'2 - C3H4 - C3H60 - C3H80
Oxcup amomunusa maccon 10,2 r pacrBopwiu B 336 r 15%-moro pacrsopa KOH. UYepes
MIOJIyYeHHBIA PACTBOP IPOIyCKAIM YIVIEKHCIBIA ras A0 IMPeKpalleHus BbIIEeNEHUsI OCAAKa.
PaccuuraiiTe cocras IMOJY4€HHOrO PACTBOPA (B MACCOBBIX IOJISAX).

Cmemanu paBHbIe Macchl KapOoHaTa U CyJab(HUTa IIEI0YHO3eMeNbHOro Meramia. Ilpu
PACTBOPEHMH 9TOH CMECH B COJISHOM KHCIOTE 00pa30oBasach rasoBasf CMECh € IIOTHOCTBIO IO
Bo3nyxy 1,83. YcraHoBUTE COCTAB MCXOIHBIX COEAMHEHUN.
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Kpurepuu oneHnBaHuA 3aJaHUH C PA3BEPHYTHIM OTBETOM

Cocrasbre YpaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEILHOM pearxnuu, HCIIOIBb3ysI  MeTo[n
QJIEKTPOHHOI'O Oamanca.

CuS + H,S0, =80, + ... + ...

YKa:KUTE OKUCIUTENh ¥ BOCCTAHOBUTED.

OJEeKTPOHHBIN baaHC:
1]S2%2-6e—>stt

3|86 +2e»5t*

Cu$ + 4H,S0, = 450, + CuSO, + 4H,0

CuS (S_2) — BOCCTAHOBHTEIID, HZSO 4 (S+6) — OKHCIIUTEIh

Copep:xanue KpaTEpUI Banasr

Orser HpaBI/IJIbeIfI u HOHHbIﬁ, BRJ/IIOYAaeT BCe HAa3BAHHBIE BBIIIE 3JIECMEHTHI. 3

B orBere pomyiiesa omubKra TOIHKO B OHOM U3 DJIEMEHTOB.

B orBere momyiieHs! OUOKH B IBYX SI€MEHTaX. 1

Bce smemenTHI OTBETA 3anncaHbl HEBEPHO. 0
Maxcumanvrwvlii 6aan 3

Hanumwure ypaBHeHus peaknuii, COOTBETCTBYIOIINE [IPEBPAILIEHUAM:

K,CrO, - K,Cr,0, — Cry(SO,), — Cr(OH)5 - Cr, 0,

1) 2K20r04 + HZSO4 = chr207 + KZSO4 + HZO

2) K20r207 + 3SO2 + HZSO4 = Cr2(804)3 + KZSO4 + HZO

3) C1"2(SO4)3 + 3NH, + 3H2O = ZCr(OH)3J, + 3(NH4)ZSO4

4) 2Cr(OH)4 = Cr,0,4 + 3H,0

Conep:kanne KpuTEepusa Banasl

IIpaBunbHO 3amucaHbl 4 ypaBHEHUS BO3MOKHBIX PEaKIIHH. 4

IIpaBunbHO 3anucaHbl 3 ypaBHEHUA PeaKIIUH. 3

IIpaBunbHO 3amucaHbl 2 ypaBHEHUA PeaKIIUM. 2

IIpaBunbHO 3amucano 1 ypaBHeHNE PEaKIIHH. 1

Bce smemenTHI 0OTBETA 3anKicaHbl HEBEPHO. 0
Makcumanvruiii 6aan 4

Hanumure ypaBHeHus peakuuii (c yKazaHHEM YCIOBHU WX IIPOBENEHM), C IIOMOIIBI0 KOTOPBIX
MOJKHO OCYII[ECTBHUTb CIEIyIOIIHe IIPeBPAIeHHUA:

C.H,CH; - C.H.CH,Br - C.H.CH,0OH — C.H.COOH — C.H,(NO,)COOH —
— C,H,(NH,)COOH

1) C6H5CH3 + Br2 - 06H5CH2Br + HBr (ua ceety)
2) C6H5CH2Br + KOH — CGH5CH2OH + KBr

© MHOO, 2010 1.
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3) 5C6H5CH20H + 4KMnO4 + 6H2804 - 5C6H5COOH + 2K2804 + ‘LMnSO4 + 11H20

4) C6H5COOH + HNO3 - MeTa-OZN—C6H4—COOH + H20 (kaT-p — HZSO4)

5) OZN—C6H4—COOH + 3H2 - HZN—CGH4—COOH + 2H20

Conep:kanne KpuTepusa Bamisr

OTBeT IpaBUIbHBIN U IOMHBIH, BKIIOYAET BCe HA3BAHHBIE BBIIIE HIEMEHTHI. 5
IIpaBunbHO 3anucaHbl 4 ypaBHEHUA pPeaKIIUM. 4
IIpaBunbHO 3amucaHbl 3 ypaBHEHUS PEAKIIHM. 3
IIpaBunbHO 3amucanb! 2 ypaBHEHUA PEAKIIUH. 2
IIpaBunbHO 3ammcano 1 ypaBHEHUE PEAKITUU. 1
Bce anemenTsI 0TBeTa 3amucaHbl HEBEPHO. 0

Maxcumanvuwvlii 6aan 5

Oxcup xpoma (III) maccoit 15,2r pacreopunu B 400 r 14%-moro pacrsopa KOH. UYepes
MOJy4eHHBIH PAaCTBOpP IMPOIyCKAIHW YIJEKHCIBIA Tas A0 IPEeKpalleHhusd BbIIEeNeHUT OCaIKa.
PaccuuTaiite cocTas moIy4eHHOTO PACTBOPA (B MACCOBBIX JIOJIAX).

Pewenue.

Cr,0, + 6KOH + 3H,0 = 2K,[Cr(OH),]

v(Cr203) =15,2/152 = 0,1 moxb
v(KOH) = 400 - 0,14 / 56 = 1 Mmoab — u36BbITOK

B pacrBope obpasyerca 0,2 monb KS[Cr(OH)6] u ocraHeTcd HempopearupoBasmmM 1 — 6:0,1 = 0,4 momns
KOH.

Ocamox Cr(OH)3 HAuHeT BBINANATh TONBKO mocie Hedrpammsanuu Bcero KOH. Ilonmoe Brimapenme

BO3MOKHO TOJIBKO IIPH M30BITKE COZ'

KOH + CO, = KHCO,

K,[Cr(OH)4] + 3CO, = Cr(OH),| + 3KHCO,

B pesynbrare sTux peaxuwmii uzpacxogyerca 0,4 + 0,2:3 = 1 monp 002, a obpasyercsa 0,2 moub Cr(OH)3
maccoit 0,2-103 = 20,6 r u 0,4 + 0,2:3 = 1 moab KHCO3 maccoit 100 r. B pacrBope ocranercst TOIBKO
KHCO,.

m(p-pa) = m(p-pa KOH) + m(Cr,04) + m(CO,) - m(Cr(OH),) = 400 + 15,2 + 44 - 20,6 = 438,6 1.
»(KHCO,) = 100/ 438,6 = 0,228 = 22,8%.

Omeem. 22,8% KHCOS.

Conep:xanne KpuTepua Banasr

Orser HpaBHJIbeIﬁ nu HOHHLIﬁ, BRJIIOYaeT BCe Ha3BaHHBIE BBIIIE 3JIEMEHTHI. 4

B orBere pomyiena omnbka B OHOM U3 HA3BAHHBIX BBIIIE 3IIEMEHTOB.

B orsete AoIIylieHa omubKa B JABYX U3 Ha3BaHHBIX BBIIIIE 3JIEMEHTOB.

B orBeTe JOIIylLIeHa omrubKa B TPpeX U3 HA3BAHHBIX BBIIIE 3JIEMEHTOB.

Bce snmemeHTHI OTBETA 3aIIMCAHBI HEBEPHO.

N lo|— | |w

Maxcumanvuwlii 6aan
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HpI/I IIOJTHOM THAPOJIKn3e CMEeCHU THpuaa U HUTPHUAA IIeJI0OYHOTr0 MeTaJsljia C paBHbBIMU MaCCOBBIMHU
AOJIIMA 06pa303a.71aCI: rasosasg CMeCb C IUIOTHOCTBIO IIO MeTaHy 0,30 YcranoBure cocras
HUCXOIHBIX COeTUHEHUH.

Pewernue.

MH + H,0 = MOH + H,,

M,N + 3H,0 = 3MOH + NH,

IIycrs vIMH) = 1, V(M3N) = X MOJIb, TOT/IA V(H2) =1, V(NH3) = X MOJIb.
W3 ypaBHeHus A7 cpefHel MOIAPHON MacChl Ta30BOM cMecH

1-2+x-17

=0,3-16
1+x

HaxomuM: x = 0,23. O603HAYMM aTOMHYIO MacCy IIeJI0YHOr0 MeTaIa A U BOCIIOIB3YEMCH yCIOBUEM

paBeHCTBA MaCCOBBIX o€l (T. €., paBHBIX Macc) THAPHAA U HUTPUAA:
1-(A+1)=0,23-(3A + 14),
orkyna A = 7 r/mons. CKOMBIA MeTAIT — JIUTHIA.

Omeem. LiH u LisN.

Copep:xanue KpATEpUI Bamasr

Orser HpaBI/IJIbeIfI u HOHHbIﬁ, BRJ/IIOYAaEeT BCe HAa3BAaHHBIE BBIIIE 3JIECMEHTHI. 2

IIpaBunbHO 3amuCcaH IEPBBIH 3T€MEHT OTBETA.

Bce smeMeHTHI 0TBETA 3aIIHCAHBI HEBEepPHO.

Nlo|m

Maxcumanvuwlii 6aan
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Kpurepuu oneHnBaHuA 3aJaHUH C PA3BEPHYTHIM OTBETOM

Cocrasbre YpaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEILHOM pearxnuu, HCIIOIBb3ysI  MeTo[n
QJIEKTPOHHOI'O Oamanca.

KI + K2Cr207 + HZSO4 = 12 + .+t

YKa:KUTe OKUCIUTENh ¥ BOCCTAHOBUTEID.

OJEeKTPOHHBIN baaHC:
3] 20 -2~ 1,
1]2Cr*® + 6e - 20r*3

6KI + K,Cr, 0, + TH,S0, = 3, + 4K,S0, + Cr,(SO,), + TH,0

KI (I") — BoccTaHOBHUTED, K20r207 (Cr+6) — OKHCIIUTEID

Conep:kanne KpuTepus Bamasr

Orser HpaBHJIbHLIﬁ u HOﬂHbIﬁ, BRJIIOYAeT BCe HAa3BAHHBIE BBIIIIE 3JIEMEHTHI. 3

B orBere momyiena ommubKa TOIBKO B OMHOM U3 3JIEMEHTOB.

B orBere momyiieHs OMUOKH B IBYX DI€MEHTaX. 1

Bce anemenTsI OTBETA 3aMIKCaHbI HEBEPHO. 0
Maxcumanvuwvlii 6aan 3

Hanumure ypaBHeHUs peakiiuii, COOTBETCTBYIOIINE [IPEBPAIIEHUAM:

KMnO4 - MnO2 — MnBr, - MnCl2 - Mn(N03)2

1) 2KMnO4 = K2Mn04 + MnO2 + O2

2) MnO,, + 4HBr = MnBr, + Br, + 2H,0

3) MnBr,, + Cl, = MnCl, + Br,

4) MnCl, + 2AgNO3 = Mn(NO3)2 + 2AgCl|

Conep:kaHne KpuTEpHI Banasl

IIpaBunbHO 3anucaHbl 4 ypaBHEHNUA BO3MOKHBIX PEaKIIHH. 4

IIpaBunbHO 3amucanb! 3 ypaBHEHUA PEaKIUM. 3

IIpaBunbHO 3amucaHbl 2 ypaBHEHUA PEAKIIUH. 2

IIpaBunbHO 3amucano 1 ypaBHeHNE PEaKIIHH. 1

Bce sanemenTsI 0OTBETA 3aMIKMCAHBI HEBEPHO. 0
Maxcumanvuwvlii 6aan 4

Hanwumure ypaBHeHus peakuuii (¢ yKazaHueM YCIOBHH HX IPOBEEHMS), C IIOMOIIBI0 KOTOPBIX
MOJKHO OCYIIIECTBHUTD CIEAYIOIINE IIPeBPaIeHN:

CH —>C3H802—>CHBr —>CH —>CHO—>CHO

1) 3CH,CH=CH,, + 2KMnO, + 4H,0 — 3CH,CH(OH)CH,0H + 2MnO, + 2KOH
2) CH,CH(OH)CH,OH + 2HBr — CH,CH(Br)CH,Br + 2H,0
3) CH,CH(Br)CH,Br + 2KOH(cn.p-p) = CH,C=CH + 2KBr + 2H,0

© MHOO, 2010 1.
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4) CH,C=CH + H,0 — CH,C(O)CH, (xar-p - Hg?")
5) CH,C(O)CH,, + H, - CH,CH(OH)CH, (xar-p - Ni)

Conep:xanne KpuTepua Bamnbr

OTBer IpaBUIBHBIN U MOIHBIN, BKIIOYAET BCe HA3BAHHBIE BBIIIE DIEMEHTHL. 5
IIpaBunbHO 3amucaHbl 4 ypaBHEHUA PeaKIIAM. 4
IIpaBunbHO 3anucansb! 3 ypaBHEHUA PEaKIIUM. 3
IIpaBunbHO 3amucaHbl 2 ypaBHEHUS PeaKIIAM. 2
IIpaBunbHO 3amucano 1 ypaBHeHNE PeaKIIHH. 1
Bce anemenThI OTBETA 3aMKCaAHBI HEBEPHO. 0

Makcumanvruiii 6aan 5

Oxcuy amomunus Maccoit 10,2 1 pacrsopunu B 336 1 15%-moro pacrsopa KOH. Yepes
MIOJy9eHHBIA PACTBOP IPOIyCKAIHM YIVIEKHCIBIH ra3 A0 IPeKpalleHus BBIIEeNEHUs OCAAKA.
PaccuuraiitTe cocras mMoIy4eHHOr0 pacTBopa (B MacCOBBIX ITOJIIX).

A1203 + 2KOH + SHZO = 2K[Al(OH)4]
v(Al203) =10,2/102 = 0,1 mosp

v(KOH) = 336 - 0,15/ 56 = 0,9 Mosb - u36BITOK

B pacrsope o6pasyercs 0,2 mons K[AI(OH) 4] u ocraHerca HenpopearuposasmuM 0,9 — 2:0,1 = 0,7 mons

KOH.

Ocanox Al(OH)3 HaYyHeT BBINANATH TONBKO mocie Hewrpanmsaruu Bcero KOH. Ilomxoe Brimapenme

BOBMOKHO TONBKO Ipu us0biTke CO,,.
KOH + CO, = KHCO,
K[AI(OH),] + CO, = Al(OH),} + KHCO,

B pesynbrare arux peaknmit uspacxoayerea 0,7 + 0,2 = 0,9 mons CO,, a obpasyercs 0,2 Monb Al(OH)3
maccout 0,278 = 15,6 r u 0,7 + 0,2 = 0,9 moab KHCO3 maccoit 0,9-100 = 90 r. B pacreope ocranercs
TOJIBKO KHC03.

m(p-pa) = m(p-pa KOH) + m(Al2O3) + m(CO,) - m(Al(OH)S) =336 + 10,2 + 0,944 - 15,6 = 370,2 r.
a)(KHCOS) =90/370,2 = 0,243 = 24,3%.
Omeem. 24,3% KHCOs.

Conep:xanne KpuTepua Bamnsr

Orser HpaBI/IJII:HI:Iﬁ u HOHHbIﬁ, BRJIIOYAaeT BCe HA3BAHHBIE BBIIIE 3JIEMEHTHI. 4

B orBere momyinena omnbka B OHOM U3 Ha3BAHHBIX BBIIIIE BIIEMEHTOB.

B orsete AOoIIylieHa omubKa B ABYX U3 Ha3BaAHHBIX BBIIIIE 3JIEMEHTOB.

B orBere JOIIylLIeHa omrubKa B TPpeX U3 HA3BAHHBIX BBIIIE 3JIEMEHTOB.

Bce sneMeHTHI 0OTBETA 3aIIHCAHBI HEBEepPHO.

N lo|m|b|w

Maxcumanvuwlii 6aan
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Cwmemanu paBHBIE MacChl KapOoOHATa M CyJIb(HUTA IIEI0YHO3EMeIbHOro Merasna. llpu
PacTBOPEHHHU STOU CMECH B COJSHON KHCJIOTe 00pa3oBaach rasoBas CMeCh C IIOTHOCTBIO II0
Bo3ayxy 1,83. ¥YcraHoBHUTE COCTAB HCXOMHBIX COSTHMHEHMM.

MCO3 + 2HCI = MCl, + CO, + H,0
MSO3 + 2HCI = MCl, + SO, + H,0
Ilycrs V(MC03) =1, v(Msos) = X MOIIb, TOT/IA v(COZ) =1, V(SO2) = X MOJIb.

W3 ypaBHEeHHA I/ CpeHEH MOJIAPHOM MACChl Ta30BOM CMECH
1-44+x-64
- —-=-1,83-29

1+x
HaxomuMm: x = 0,833. OGo3HAYMM ATOMHYI0 MAacCCy IIEI0YHO3€MEIbHOr0 MeTaia A M BOCIOIb3YeMCS

yCIIOBHEM paBeHCTBa Macc KapboHara u cyabgura:
1 x (A + 60) =0,833 x (A + 80),
orkyna A = 40 r/monb. MIcCKOMBIN MeTaT — KaJIbIIAM.

Omeem. CaCO3 u CaSOB.

Conep:kanne KpuTepus Banasr

Orser HpaBI/IJIbHI:IfI u HOHHbIﬁ, BRJ/IIOYAET BCe HAa3BaHHBIE BBIIIE 3JIECMEHTHI. 2

HpaBI/IJILHO 3alrucaH HepBLIﬁ JJIEMEHT OTBeTAa.

Bce snemeHTHI OTBETA 3aIIMCAHBI HEBEPHO.

N |~

Maxcumanvuwlii 6aan
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