EAvHbIV rocyaapcTBeHHbIn ak3ameH, 2020 r. XUMUNA

Enunblii rocynapcrBennslii 3x3amen no XUMHUHN

I/IHCprKIIl/ISI IO BBINNOJTHCHHIO paﬁOTl)l

OKk3aMeHaIoHHas paboTa COCTOUT U3 JBYX YacTel, BKIIFOYAIOMINX B ce0s
35 zamanmit. Yacte | comepxut 29 3amaHmii ¢ KpaTKUM OTBETOM, 4acTh 2
COJZIEPXKHUT 6 3a7aHUi C Pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHme sK3aMEHAIIMOHHON paOOTHI MO XWMHH OTBOAUTCS 3,5
gaca (210 muHYT).

OTBETOM K 3aJlaHUSIM YacTh | SBJISIETCS TOCIEIOBATCIFHOCTh UMD HIIH
gucio. OTBET 3alUINUTE MO MPUBCASHHBIM HIDKE 00pasliaM B IMOJIC OTBETa B
TEKCTe paboThl, a 3aTeM IepeHecuTe B OmaHk oTBeToB N 1.
[TocnemoBarenbHOCTS 1D B 3amanusx 1—26 3anumute 6e3 MpoOeIoB, 3aMAThIX
" ApYyrux AOMOJHUTCIIBHBIX CUMBOJIOB.

3 35
8 42
273, 4

OtBetHl k 3amanusaM 30-35 BKIFOYAlOT B ce0sl MOapoOHOE OMIICaHUE BCETO
XOJIa BHITIOJIHEHHS 3a7aHus. B Gmanke oTBeToB Ne 2 ykakuTe HOMEp 3aJaHUs U
3aMUIINTE €r0 TOJHOE PEeLICHHE.

Bce Omanku EI'D  3anonsAoTCA  SApKUMH  YEPHBIMH  YEPHUIIAMU.
JlomyckaeTcst UCTI0Ib30BaHUE I'eJIEBOM, KAIWLISIPHON WIN NIEPHEBON PyUEK.

[Ipu BEIMONHEHNH 3aJaHUH MOXHO TOJIb30BaThCS YEPHOBUKOM. 3aNMCH B
YEepPHOBHKE, a TAK/Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEJIbHBIX MATEPUATOB
He YYUTHIBAIOTCS NMPU OLIEHUBAHUM PadoTHI.

[Ipn BbIMONHEHNMH paboThl Hcnonb3yite [lepmoamdeckyo cuctemy
xuMuuecknx anementoB J[.M. MenneneeBa; Tabnuily pacTBOPUMOCTH COJICH,
KHCJIOT ¥ OCHOBAaHUI B BOJIE, 3JIEKTPOXUMUYECKUH s HANPSDKEHUI METaoB.
OTH CONPOBOAUTENBHBIE MATEPHAIIbI IPWJIATAIOTCS K TEKCTY pabOTHI.

JUis BBIYMCIIEHUI HCTIONB3YITe HEMPOrpaMMHUPYEMBbIH KalIbKYJISTOP.

Bannel, momyuennsle BaMu 3a BBINOJMHEHHBIE 3aJaHHS, CYMMHPYIOTCS.
ITocrapaiiTech BRIIOIHUTH KaK MOKHO OOJIBIIIE 3aaHUH W HaOpaTh HanOoJbIIee
KOJIMYECTBO OaNIOB.

OtBeT: 34 .

Kenaem ycnexa!

3axoaure B rpymnmy VK.com/examtop

Tam 51 pa3meniar TeMaTu4eckue TPEeHUPOBOYHbIE 3aJaHUS, BUTCOYPOKH U
JApyrue Matepuaibl 1Jsi noaroroBku k EI'I no xumumn
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nosmopambsci.

Omeemamu K 3a0anusam 1-26 sersa10mesa nocie0oeamebHOCHb
3anuwiume omeem 6 noie omeema ¢ mexcme padomol, a 3amem nepexHecume 6
B/IAHK OTBETOB Ne 1 cnpasa om Homepa coomeemcmeylouiezo 3a0anus,
Hauunasa ¢ nepeoil knemouku. Ilocnedosamenvnocmo yugp 3anucvieaiime 6e3
npoobenos, 3anamovlX U _Opy2ux _O0O0ROJIHUMEIbHbIX CUME0.108. Kajcoviit cumeon
nuwiume 6 OMOENbHOU KlemouKke 8 COOMEEemCcmaeuu ¢ NPUGEOEHHbIMU 6 ONaHnKe
oopasyamu. Iugppor 6 omeemax na 3adanus 5, 8, 9, 11, 16, 17, 21-26 mozym

uugp.

JJICMCHTOB.

1)Cr 2)0 3)Mg 4)Se 5)C

YKa3aHbl XUMHUYCCKHUE DJICMCHTHI B JAHHOM pPHIY.

Jnst BbInoynHeHUsT 3a7aHui 1-3 MCHOJB3YiTe CIenyIONMHA psAj XUMHUYECKHX

OtBeTOM B 3aJaHUAX 1-3 sBusercs noCJIC10BATCIIBHOCTD I_[I/I(bp, noJa KOTOPbIMHU

OHPCHCHI/ITC OJICMCHTBI, aTOMbI KOTOPbBIX B OCHOBHOM COCTOSHHUU HMCHOT CXOAHYIO

KOH()UTYypanuio BHEIIHETO SHEPTETHUECKOTO YPOBHSI.
3anuiuTe B I10Jie OTBETa HOMEpPa BEIOPAHHBIX HJIEMEHTOB.

OTBeT:

I/13 YKa3aHHBIX B PAAY XUMHUECKUX AJIEMEHTOB BBIOEPHUTE TPHU dJIeMEHTa-HEMeTaslIa.
Pacnosioxure BEIOpaHHBIE AJIEMEHTHI B TIOPSAKE YMEHBIICHHUS PAJyCOB X aTOMOB.

3amummTe B TOJE€ OTBETA HOMEpa BBIOPAaHHBIX JJIEMEHTOB B
[IOCJIEI0BATEHHOCTH.
OTBeT:

I/13 yKa3aHHBIX B psIy OJEMEHTOB BHIOEpUTE JBa JJIEMEHTa, I
HaMMEHBIIIasi CTEIIeHb OKHCIICHUs paBHa —2.
3amummure B 10j1€ OTBETa HOMEPa BHIOPAHHBIX AJIEMEHTOB.

OTBeT:
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I/I3 MPCAJIOKECHHOI'0 MNEPpEUHA BI)I6epI/ITe JABa COCAMHCHUA, MCKAY MOJICKYJIaMU
KOTOPBIX 06pa3yeTc51 BOJOPOJAHAsA CBA3b.

1) CyHa
2) NH;
3) SiH4
4) CH;OH

5) CH3COOCH;

3anuimTe B IMoJjie OTBETA HOMEpa BI)I6paHHI)IX BCHICCTB.

OTBeET:

yCTaHOBI/ITe COOTBETCTBUE MEXy I'PYNIIOH cosel n GopMyJION cosn, KOTOpasi K 3TOM
TpyNIe NPUHAMICKHUT: K KAKIOW TMO3MLIUH, 0003Ha4eHHOH OykBOH, monbepute

COOTBETCTBYIOIIYIO MTO3HINIO, 0003HAYCHHYIO [N POH.

I'PYIIIIA COJIEMA
A) Kucisle COIH
B) cpennue comun
B) ocHOBHBIE COJIH

®OPMVIIA COJIU
Zn(OH)CI

K2HPO4

Mg(OH);

CaCOs

XUMUA

3anumure B TaOnuIy BEIOpaHHbBIE IH(PHI 1101 COOTBETCTBYIOIMMHU OyKBaMH.

OrtBerT:

A

b B
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EI/B MPE/IOKEHHOTO TepeyHsT BbIOCPHUTE JBa BEIECTBA, C KAXKIBIM K3 KOTOPBIX
B3aUMOJEHCTBYET MENb.
1) d¢rop
2)  BOJOpOI
3) consHas kuciora (pas6.)
4)  asorHas KUCI0TA (KOHIL.)
5)  rUApPOKCHI KaHs
3anumuTe B 1M0JIe OTBETa HOMEpa BEIOPAHHBIX BEIIECTB.

OTBeT:

B OJIHY TPOOMPKY € PacTBOPOM I'MIPOKCHIA HATPUs T0OABHIM PACTBOP BellecTBa X U
B pe3ynbTaTe peakluy HaONoJalu BBIMAJCHHE ocajka Oernoro 1msera. B apyryro
NMpoOUpKy C pacTBOPOM THIPOKCHAA HATpusi J00aBMJIM pPAcTBOp BemiectBa Y H
Harpenu. B pesymprare peakumu HaOmronanu BbIAENEHHE Taza. M3 mpemnoskeHHOTo
nepeuHst BbiOepuTe BemectBa X W Y, KOTOpble MOTYT BCTYyNaTrh B OINHCaHHBIC

peaxIuu.

1) (NH4).HPO,
2)  Al(OH)s3

3) KHSO,

4) Ca(HCOs):,

5) K3[Zn(OH)4]

3anumute B TaOAMIly HOMeEpa BBIOPAHHBIX BEUIECTB TIOJ] COOTBETCTBYIOLIUMHU
OykBaMmu.

XY

OTBeT:
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yCTaHOBI/ITe COOTBETCTBUEC MEXKIY (POPMYJIOIl BEIIECTBA U pearcHTaMu, ¢ KaXKIbIM U3 3a£[aHa cieayromas cxema NpeBpallleHUN BEeIIECTB: %
KOTOPBIX 3TO BEIIECTBO MOXET B3aUMOJEWCTBOBATh: K KaXJOW IO3UIINH, X H 2SO A(pas6) M
0603Ha:1eHH0171 OyKBOH, MOIOEpUTE COOTBETCTBYIOIIYIO IO3UINI0, O0O3HAYCHHYIO Fe,03 —Y ~ Fe,(SOy4); + FeSO, T
uuppoit. Onpenenure, KakKUe U3 YKa3aHHBIX BEIIECTB SIBJSIOTCS BellecTBaMu X U Y. S
D®OPMVIJIA BELHIECTBA PEAT'EHTHI 1) H 8
A) Li 1) HCI, Ca(OH),, Na,SiO3 2) HO 0o
B) CO; 2) H,, KOH, Na,SO4 3) FesO4 'e)
B) Ba(OH), 3) CuCl,, NaHCO;, Li;SO. 4) KreO, e
I) Ca(HCO3): 4) C,Mg, NaOH 5) KOH T
5) H.0, Ny, Cl, 3anuiure B TAOJMMIly HOMEpa BBIOPAHHBIX BEUICCTB II0J] COOTBETCTBYHOIIUMHU o
OykBaMHu. §(
3anumute B TAOTUIY BRIOpaHHBIE HUQPHI IO COOTBETCTBYIOIIMH OYKBaMHU. OTBer: XY =
A[B[B][T S
OrtBeT: Z
yCTaHOBI/ITe COOTBETCTBHMC MEXKAYy HA3BaHHEM BEIIECTBA M  KIACCOM/TPYIION
OpTaHUYECKUX COCAMHEHHH, K KOTOPOMY(-0if) OHO TIPUHAIIEKUT: K KAKIOH O3HIUH, 2.
EYCTaHOBme COOTBETCTBHC MCKIY HCXOAHBIMH BEIICCTBAMM, BCTYIAOMVMH B 0003HaueHHOll OYKBOM, MOAOEpPUTE COOTBETCTBYIOIIYIO IIO3HIMIO, 0003HAYEHHYIO B
PEaKIHIo, ¥ MPOAYKTAMH 3TOW peaKInH: K KaXI0H MO3UINH, 0003HAYCHHON OyKBOH, ndpoi. ©
no0epHUTE COOTBETCTBYIOIIYIO MO3UITHIO, 0003HAYCHHYIO IIU(POH. KN
HA3BAHUE BEIIIECTBA KITACC/TPYIIITA OPTAHMYECKHUX -
HNCXO/IHBIE BELLIECTBA IMPOAYKTHI PEAKIINUU COE Z[HHEHHPI :\
A) nemmososa 1) MoHOcaxapuIbI
A) KCrOzu HBr 1) Cr(OH)s, KBr, Brz u H,O B) caxaposa 2) nucaxapunpl
B 3 —
B) Cry(SOa)s u K»S03 (p-p) 2)  KCro,, Kz50s n H0 ) dpyxrosa ) momacaxapusi =
3) CrBrs, KBr, Bro u H:0 4)  cnoxHble 3QupbI ——
B) KyCr,O7 u HBr 4) Cr(OH)s 1 K»SOq4 =
I) KOH u Cra(SOu)s (1136.) 5) CrBrs, KBru H,0 3anummre B TaOMWIly BBHIOpaHHBIE IM(PHI IOA COOTBETCTBYIOIIMMHU ——
6) Cr(OH)s, SOz 1 K,SO4 OyKBaMH.
A|B|B —
3anumure B TAOIUITy BRIOpaHHBIE NG PHI IO COOTBETCTBYIONMMH OyKBaMH. Orser: ——
A|B|B|T
OrtBeT: =
[OE={0]]
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I/I3 MPCAJIOKEHHOTO0 MEPCUHA BI)I6epI/ITe JBa BCHICCTBA, KOTOPLIC SABJIAIOTCA

roMoJjioramMmu chyCHOﬁ KHUCJIOTHI.

1)  MypaBbHHas KUCIOTa

2)  XJIOPYKCYCHas KHCJIOTa

3)  OeH3oiiHas KUCIOTa

4)  creapuHOBas KHCIOTa

5)  aMHHOYKCYCHas KHCIIOTa

3anumuTe B 1M0Jie OTBETa HOMEPa BEIOPaHHBIX BEIICCTB.

OrtBer:

I/I3 OPEAJIOKCHHOI0 NEPCUHSA BLI6epI/IT€ JABC pCakluu, B PE3YJbTATC Ka)KZ[Oﬁ us3

KOTOPBIX 00pa3yeTcs IPOIIEH.

1) nperumpataiust nponaHona-1

2) TpuMepH3aIHsi dTHHA

3) nmeruapupoBaHHE MPOIAHOJA-2

4)  okucnenue Oyrena-1

5) neramorenupoBanwue 1,2-1ubpomnponana

3anummTe B IMOJIe OTBETA HOMEpa BBI6paHHLIX peaKHHﬁ.

OTBeT:

I/IS NPEAJIOKCHHOI'0 NIEPCUHSA BLI6epI/ITC JiBa BCLICCTBA, C KOTOPBIMHU BBaHMOHeﬁCTByeT

MypaBbHHAs KHUCIIOTA.

1) npomaHon-2
2) oTaHoOn

3) Tomyon
4)  denon
5) Genson

3anumuTe B TOJIe OTBETAa HOMEPa BHIOPAHHBIX BEIIECTB.

OTBeET:
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I/I3 NPECAJIOKCHHOTO MNEPCUHA BLI6epI/ITe JABa BCHICCTBA, KOTOPLIC TIIPOABJIAIOT

amM(OTepHBIC CBOUCTBA.

1) aubytuaamuH

2) OyraHOBas KHCIIOTA

3) 4-amuHOOYTaHOBAs KHCIOTA

4)  2-aMMHOOYTaHOBas KHCJIOTa

5) Oyruiamun

3anumuTe B 1M0Jie OTBETa HOMEpa BEIOPAHHBIX BEIIECTB.

OrTser:

yCTaHOBI/ITe COOTBCTCTBUC MCIKAY HCXOAHBIM YIJICBOAOPOAOM U IMPOAYKTOM €TI0

B3aUMOJICHCTBUS ¢ U30BITKOM BOJOPOA: K KaXKIOH MO3MIUK, 0003HAYCHHOW OYKBOIA,
MO0EPHUTE COOTBETCTBYIONIYIO TO3UIUI0, 0003HAYCHHYIO IIH(POI.

VCXOJHBIN YIJIEBOJIOPOJ] [TPOJIYKT
A) nukno6yTaH 1) wu300yTaH
2) Oyraauen-1,3
b) 6ymumn-1 3) 2,3-nuMeTHIIIeHTaH
B) 1,3-pumMerminnukinodyran 4) 2-meTunOyTaH
5) 2-meruimneHTaH
T) Gyren-1 6) Oyrau

3anummre B TaONUIly BHIOpaHHBIE UQPHI TT0/I COOTBETCTBYIOIUMH OyKBaMHu.
A|B|B|T

OtBeT:
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Ycranonme COOTBETCTBUE MEX/Y CXEMOH peaklMH M OpraHMYEeCKHMH BELIeCTBAMHU,
KOTOpBIE  SIBIISIFOTCSL  NPOAYKTaMH(-OM) OTOW  peakuuu:
0003HaueHHOI OYKBOW, MOAOEpPHTE COOTBETCTBYIOIIYIO IO3UIHIO, O0O3HAYEHHYIO

nudpoit.
CXEMA PEAKIINN
H,0, NaOH
A) sTuigopmuar
H,0, H,SOy,4

B) MeTHuJIanuerart

B) dopmuaT HaTpUS

I dbeHonsT HaTpUA

XUMUA

MMPOJYKT(bI) PEAKIIVN

CH3COOH u CH30H
HCOONa u CH3CH,OH
HCOOH

CeHsCOOH

HCOOH u CH3CH20H
CeHsOH

3anumure B TabnuIy BHIOpaHHbBIE HU(PHI 10]T COOTBETCTBYIOIMMHU OyKBaMH.

A
OTBerT:

b

B

r

3aﬂaHa cieayronas cxema npeBpalieHui BEIIeCTB:
X —» Y —» OTHUJICHTJIUKOJIb

Onpez[enI/ITe, KaKHMe€ U3 YKa3aHHBIX BEUICCTB SABJIAIOTCSA BCHICCTBAMUA XnuY.

1) oraHanp
2) oruieH

3) KkapOuz KaabIus
4) 1,1-muxnopaTan

5) xmopaTan

3amumure B Ta6m/1uy HOMCEpa BBI6paHHBIX BCHICCTB MOA COOTBETCTBYHOLIMMU

OykBaMHu.

X

Y

OrtBerT:
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I/I3 MPCAJIOKEHHOr0 IMECPCUYHA BbIGepI/ITe JBa THIIA peaKHHﬁ, K KOTOPbBIM MOKHO
OTHECTH B3aMMO/ICHCTBUE pacTBOpa Kap60HaTa HaTpuAi € cepHoﬁ KHCJIOTOM.

1) OKHMCIUTENBLHO-BOCCTAHOBUTEIbHAS
2) TroMOreHHas

3) KaTajnMTHYECKas

4) wuoHHOro 0OMeHa

5) obparumast

3anuimTe B MoJjie OTBETA HOMEpa BBIGpaHHI)IX THUIIOB peaKHHﬁ.

OTBeT:

W3 mpeanoxxeHHOro nepeyHs BbIOepuTe aBa (akTopa, KOTOpbIE IPUBOIAT K
YBEJINYCHUIO CKOPOCTH XUMUYECKOW PEaKIHH JKeJle3a C )KUIKUM OpOMOM.
1) wucnosnb30BaHUE UHTHOUTOPA
2) TOBBILICHUE JABJICHUS B CUCTEME
3)  yBeNMUYCHHE CTEIICHH M3MENbUYCHUS JKelie3a
4)  NOHMKEHHE NAaBJICHHS B CHCTEME
5)  NOBBILICHUE TEMIICPATYPHI

3anumuTe B MOJIe OTBETa HOMEPa BHIOPAaHHBIX (PaKTOPOB.

OTBeT:
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Ycranonme COOTBETCTBUE MEKAY (OPMYJIOH BEIECTBA M CTCIICHBIO OKUCIICHUS CEPBI
B HEM: K KaXIOW MO3MIMH, 0003HAYEHHOW OYKBOW, MOJOEPUTE COOTBETCTBYIOIIYIO

MTO3UINI0, 0003HAYCHHYIO IU(POii.

®OPMYVYJIA BEIIIECTBA
A) CS; 1)
B) SFe 2)
B) Ca(HS): j;
5)
6)

XUMUA

CTEIIEHb OKNCJIEHI CEPBI

-2
-1
+1
+2
+4
+6

3anummure B TabnuIy BHIOpaHHbBIE HU(PHI 10]T COOTBETCTBYIOIMMHU OyKBaMH.

A

b

B

OTBerT:

YcraHoBuTe

COOTBECTCTBUC

MEKITy (QOPMYJIOH COMM M MPOAYKTOM,
00pasyronmMest Ha KaToje MPH 3JIEKTPOJIH3€e €& BOIHOIO pacTBOpa: K KaxkIoi

MO3UIMH, 0003HAUYEHHOW OYKBOW, MOIOEpHUTE COOTBETCTBYIOIIYIO MO3UIIHIO,

00603HaYeHHYIO ITUDPOH.

A) CrCls

OOPMVIIA COJIN

B) Cu(NOs),

B) KsPO,
I') NaCl

1)
2)
3)
4)
5)
6)

MMPOAYKT DJIEKTPOJIM3A
HA KATOJE
BOJIOPOJ
MeTal
METaJUT ¥ BOIOPOL
KHCIIOPOZ
XJIOp

a3oT

3anummure B TabnuIy BEIOpaHHbBIE MUQPHI 110]T COOTBETCTBYIOIMMHU OyKBaMH.

A

b

B

r

OTBerT:
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yCTaHOBI/ITe COOTBETCTBHE MEXJy COCTaBOM COJM U peakiueil cpeabl e€ BOIHOTO
pacTBoOpa: K Ka)Ka0# Mo3uLun, 0003Ha4eHHOH OyKBO#, HOAOEpHTE COOTBETCTBYIOILYIO m
MO3HIINI0, 0003HAYCHHYIO ITU(POIi.

dl

COCTAB COJIn CPEJJA PACTBOPA
A) Cu(NOs3), 1) wueliTpanbHas
Bb) Li.S 2) xucias
B) NazSOq 3) mienouHas
I CaCl,

3anumuTe B TAaOIUIy BRIOpaHHBIE IHU(PHI IO COOTBETCTBYIONTIMHA OYKBaMH.
A|B|B|T

OTBeT:

~

YCTaHOBHTe COOTBETCTBUC MEXKIY (AKTOPOM, JICHCTBYIOIIMM Ha PaBHOBECHYIO
CHCTEMY

CHy) + HyO ) === CO() + 3Hy

Y HAIpaBIICHUEM CMEIICHUS XHMHUYECKOTO PABHOBECHS B TOW CHCTEME: K Ka)IIOW
MO3UIMK, OOO3HAYCHHOW OYyKBOH, TMOAOEPHUTE COOTBETCTBYIOIIYIO IO3HIIMIO,
0003HaYeHHYO U POIL.

LLLL6LON WA NI9HhOF0dNH

BO3JIEVICTBUE HA CMEILIEHUE XUMUYECKOI'O
CUCTEMY PABHOBECU:A
A) nobGapieHue KataiauzaTopa 1) B CTOPOHY NPSIMOW peakMu
B) nmobGaBnenne meraHa 2) B CTOpPOHY O0paTHOU peakiuu
B) mnoHmxeHue AaBIeHUS 3) NpaKkTHYECKH HE CMELIAaeTCs

I') moBbIICHUE TABICHUS

3anumure B TaOIUITy BRIOpaHHBIE HHU(PHI IO COOTBETCTBYIONMMH OYKBaMHU.
A|B|B|T

OTBeT:
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yCTaHOBI/ITe COOTBETCTBUC MCKAY pCarupyromunMu BEIIECTBAMU U HU3MCHCHHUSAMU,
KOTOpPbIC Ha6J'IIO,Z[aIOTCH B XOJI€ pC€aKInu: K Kax 01 Io3u1uu, 0003HaYEHHOM 6yKB017[,

nog0epuTe COOTBETCTBYIOMIYIO TIO3UITHIO, 0003HAYCHHYIO TU(POH.

BELIECTBA

A) FeCls u penon
B) KOH (p-p) u ¢penon

B) OpomHas Boma u anieTHICH
I') ©OpomHas Bo#a M HUKIIOMPOIIaH

HABJITOJJAEMBIE U3SMEHEHUM A

1) BuOMMBIE IPH3HAKU PEAKLIHN
OTCYTCTBYIOT
2) TosBIeHHE (PHONETOBOM OKPACKH
3) obecuBeunBaHue pacTBOPa
) o6pa3oBanue 6enoro ocaaka
5) ob6pa3oBanue Oyporo ocaaka

3anumure B TaOnuIy BRIOpaHHBIE IH(PHI 10T COOTBETCTBYIOIMMHU OyKBaMH.

A

b

B

r

OTBerT:

yCTaHOBI/ITe COOTBETCTBHE MEX]Y BELIECTBOM U OOJIACTHIO €ro MPUMEHEHHS: K
0003HaueHHOW OyKBOH, MOIOEpPHUTE COOTBETCTBYIOIIYIO

KaXJ0W TO3UIIUH,

MO3UIHI0, 0003HAYCHHYIO NU(POIL.
BEHIECTBO

A) HC=CH

b) CeHs—COOH

B) Aly(SOu)s

OBJIACTB IIPUMEHEHUMA

BOJOIIOATIOTOBKA

TOILIUBO

TIOJTYYCHHUEC XJIOPBUHUJIA

KOHCCPBAHT B 1102001 (9:10)5%1 TMPOMBIINIIICHHOCTH

3anumure B TaOJIMILy BEIOpaHHbIE U(PHI 110]] COOTBETCTBYIONIMMH OYKBaAMH.

A

b

B

OTBeT:
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Omeemom K 3a0anuam 27-29 agasemca uucio. 3anuuiume 3mo 4ucjio 6 noie
omeema 6 meKkcme padomol, coO1I00As NPU IMOM YKAIAHHYIO CHEneHb
mounocmu. 3amem nepenecume 3mo yucio ¢ b/IAHK OTBETOB N 1
cnpasa om HOMepa COOMEEncCmEyulez0 3a0aHUA, HAYUHAA C Nepeoll
knemouku. Kaowcowiii cumeon nuwiume 6 oO0moenvHOU Kilemouke 6
coomeemcmeuu ¢ NpueeOéHHLIMU 6 Onanke oopazyamu. Eounuyw
uzmepeHusn (puuueckux eenudun @ OIaAHKe omeema yKazvléamy He HYIHCHO.

Beruncanre maccy comu (B rpaMMmax), KOTOPYIO HYXKHO B3STh JUISI IPUTOTOBIICHHS

10 Kr pU3HOJIOrMIEeCKOro pacTBOpa ¢ MacCoBOH Jojel xyopuaa Hatpus 0,85%.
Ortser: r (3amumuTe YUCI0 ¢ TOYHOCTBIO JI0 LIEIBIX. )

Kaxoit 0668M (H.y.) KHCI0Opoaa (B TMTPax) MOTpeGyeTcs I HOJTHOTO CrOpaHus 28
1 (H.y.) MeTaHa?
OrtBer: 71 (3aIHIIATE YHCII0 ¢ TOYHOCTBIO JI0 LENEIX. )

Kaxoit 0668M (H.y.) Kucnopoza (B IuTpax) o6pasyercs Npu pasiokKeHHH 4 MOJb
nepokcua Bogoposaa?
OrtBer: 71 (3aIHIIATE YHCIIO0 ¢ TOYHOCTBIO JI0 JIECATHIX. )

He 3a0yobme nepenecmu 6ce omeemvt 6 0Onank omeemoe Ne 1 ¢
coomeemcmeuu ¢ UHCIMPYKyueii no 6bINOJIHEHUIO PAdONbL.

Ilpogepvme, umo Kadxicovlii omeem 3anuUcaH 6 CHIPOKE C HOMEPOM
COOmeenmcmeyou|ezo 3a0anus.
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Yacrs 2
Jna 3anucu omeemos na 3adanus 30-35 ucnonwvsyiime b/IAHK OTBETOB
Ne 2. 3anumume cunauana uwomep 3adanusn (30, 31 u m.o.), a 3amem ezo
noopooénoe pewrenue. Omeemul 3anucviéaiime 4émKo u pazoopuueo.

st BeimosiHenus 3aganuii 30, 31 ucnonp3yiTe ciaeayoUuil nepeueHb BEUIECTB:

(dTOpOBOOPO], CEepHAsi KUCIOTa, THIPOKapOOHAT MarHus, TMIApPOKcupa Oapwus,
okcun yriaepona(lV), rpagur. J[omMycTHMO HCIIOIB30BAHHE BOIHBIX PAaCTBOPOB
3TUX BEILECTB.

I/IS MPEAJIOKEHHOT0 NMEPEYHA BCLICCTB BI:I6CpI/ITe IMPOCTOC BEHICCTBO M BCUIECTBO,

KOTOpO€ BCTYHMAaeT C OSTHM IIPOCTBIM  BEIIECTBOM B  OKHCIHMTEJIHHO-
BOCCTaHOBHTEIBHYIO peakuuio. B pesympTare 3TOH peakumu oOpasyeTcs CMech
JIByX Tra3oB. B oTBeTe 3amumuTe ypaBHEHHME TOJNBKO OIHOM U3 BO3MOXKHBIX
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX peaknuii. CocTaBbTe 3JIEKTPOHHBIM OanaHc,
YKa)KUTE OKHUCIUTENb M BOCCTAHOBUTEND B 3TOW PEaKIny.

I/IS MPECAJIOKCHHOTO NEPEUYHA BCUICCTB BI)I6epI/ITe CUJIbHYIO KHUCJIOTY U BE€IICCTBO,

KOTOpOE BCTYIIA€T C STOW CHIBHOW KHCIIOTOH B pEakiWi0 HOHHOro oOMeHa. B
pe3ynbTaTe 3TOM pEeakiWH BBIACISICTCS Ta3. 3alUIINTe MOJEKYIIpHOE, IOJHOE U
COKpaIméHHOEe HOHHOE YPaBHEHUS PEeaKIMU C y4aCTHEM BHIOPAHHBIX BEIIECTB.

AJ’IIOMI/IHI/Iﬁ crutaBmim ¢ cepoil. OOpasoBaBiieecsl BEIIECTBO IMOMECTHIN B

M30BITOK pacTBOpa rHAPOKCHAa HaTpus. OJTHO U3 MOJIyYSHHBIX MIPU 3TOM BEIIECTB
BBIICIMIN U TIOMECTUIM B PACTBOP, COAEPIKAILUI IEPMAHTaHAT Kallus M CEPHYIO
kuciotry. OOpa3oBaBiiee NPH 3TOM IPOCTOE BEIIECTBO IPOPEArHpoOBajio IpH
HarpeBaHMWHU C KOHIIEHTPUPOBAHHBIM PAaCTBOPOM THIPOKCHAA KaJHs.

Hanummure ypaBHeHUS 4eTHIPEX OMMCAHHBIX PEAKLINN.

Hal'II/IIlII/ITe YpaBHEHHUs peaKlUil, C MOMOUIbI0 KOTOPBIX MOXHO OCYIIECTBUTh

CJICAYIOINE NPEBPAILLICHUA:
CH, COOK

Pt, ° KMnO, (BoaH. p-p), £°
—X > o

HNO;, H,SOy, ° Zn, HCI
—>» OEH30II > X, X4

IIpn HamucaHuM ypaBHEHHWHA pEaKIUH HWCMOIB3YHTE CTPYKTYpHBIE (HOPMYIIBI

OpPraHN4Y€CKUX BCIICCTB.
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L[nﬂ MIPOBEACHUS 3JIEKTPOIU3a (Ha MHEPTHBIX AeKkTpoaax) B3su 500 r 16%-Horo
pactBopa cynbdara meau(ll). ITocne Toro kak Ha aHozxe BeLenmnoch 1,12 1 (H.y.)
rasa, MpoIecC OCTaHOBIIM. 13 mMoIydeHHOTo pacTBOpa O0TOOpanu MOPLUIO MacCOH
98,4 r. Breruuciute maccy 20%-HOro pacTBOpa THAPOKCHIA HATpUsl, KOTOPBIH
HYXHO J00aBUTb K OTOOpPaHHOM MOPIMU PacTBOpa JIO MOJHOTO OCAXKICHUSI HOHOB
Menu.

B otBeTe 3ammmmTe ypaBHEHUs PEaKIUi, KOTOPBIC YKa3aHbl B YCIOBHM 33Ja4Hd, U
NIPUBEIUTE BCE HEOOXOAMMBIE BBIYHMCICHUs (YKa3bIBalTe EIMHUIBI H3MEPEHHS
HCKOMBIX (PU3UYECKUX BEIHMYHUH).

Hpn CKUTAaHMU 00pa3lia OpraHMYecKoro BEeUIeCcTBa Maccoil 25,5 r momydeHo 28 n
(n.y.) yrinekuciuoro ra3a u 22,5 v Bogsl. JlaHHOE BEIIECTBO MOBEPTaCTCs THIPOIU3Y
B TPUCYTCTBHUHM CEpPHOH KHCIIOTHI, OJHHM W3 TPOAYKTOB THIPOJHN3a SBISIETCS
TPETUYHBIN CIUPT.

Ha ocHOBaHMM NaHHBIX YCIOBUS 3aJaHUS:

1) mpoBemutre HEOOXOAMMBIE BBIYHCICHUS (YKa3blBalTE CIUHMIBI H3MEPEHHS
HUCKOMBIX (DU3UYCCKUX BEIMYMH) M YCTAHOBUTE MOJICKYJSAPHYIO (OpPMYIy
OpPTaHUYCCKOro BCIICCTBA,

2) cocTaBbTE€ BO3MOXKHYIO CTPYKTYpHYIO (DOPMyJIy 3TOTO BELIECTBA, KOTOpas
OJTHO3HAYHO OTPAXKAET MOPSIIOK CBA3M aTOMOB B €T'0 MOJICKYJIE;

3) HanWIIUTe ypaBHEHHE THAPOJHM3a JaHHOTO BEHIECTBAa B MPHCYTCTBHH CEPHOM
KHCJIOTHI (MCTIOJIB3YHTE CTPYKTYpHBIE (POPMYJIIBI OPTaHMYECKHUX BEIIECTB).

Ilposepbme, umo Kaxycovlii omeem 3ARUCAH  PAOOM C  HOMEPOM
COOmMEemcmeyou|e2o 3a0aHus.
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O npoexkre «IIpooublii EID kaxnyio Hexes1o»
JlaHHBIA KMM COCTaBJIEH KOMaHI0M BCEPOCCUMCKOIO BOJIOHTEPCKOIO MIPOEKTa
«ETD 100 6amnos» https://vk.com/egel00ballov u 6e3B03Me31H0
pacmpocTpaHsaeTcs IS JIFOOBIX HEKOMMEPUECKUX 00pa30BaTEIbHBIX IIEICH.

Hamuu omu0ky B Bapuanre?
Hanummure HaM, nokanyiicTa, 1 Mbl 00513aTeJILHO €€ HcnpaBum!
Jlist 3aMevanuii m moxkenanuii: https://vk.com/topic-10175642 39951777
(TaksKe TOCTYNHBI APyrue BAPUAHTHI Il CKAYMBAHUS)

COCTABHUTEJIb BAPUAHTA:

~

DUO: Epmonaes UBan Cepreesny
Hpeamer: Xumus
Crax: C 2010 roxa

BbinycKkHUK XUMH4YeCKOr0 (paky/bTeTa

LLLL6LON WA N9HhOF0dNHAdL

Oopa3zoBaHue:
P MI'Y um. M. B. JlomonocoBa
I'pynna BK: https://vk.com/examtop
—
—
E—
—
—
—
——]
[Of={0]
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PACTBOPHMOCTE KHCIOT. COIEI H OCHOBAHHI B BOJE

H* Li* K Ma® | NH, | Ba®™ | ca®™ | Mg™ | & | AP | ™ | Fe®™ | Fe™ | Mn®™ | Zn*™ | Ag~ | Hg™ | Pb*™ | Sn®" | Cu®™
OH" P P P P P M H M H H H H H H - - H H H
F P M P P P M H H H M H H H P P P - H P P
cr P P P P P P P P P P P P P P P H P M P P
Br P P P P P P P P P P P P P P P H M M P P
- P P P P P P P P P P 7 P ? P P H H H M 7
5§ P P P P P - - — H - — H - H H H H H H H
HS~ P P P P P P P P P ? ? 7 ? ? ? ? ? ? ? ¥
505" P F P P P H H M H ? - H ? ? M H H H 7 7
50, P F P P P H M P H P P P P P P M - H P P
HS0O, P P P P P ? ? ? - ? ? ? ? ? ? ? ? H ? 7
NO; P P P P P P P P |3 P P P P P P P P P — P
N0y P P P P P P P P P ? 7 7 7 ? 7 M 7 7 ? 7
PO~ P H P P - H H H H H H H H H H H H H H H
HPO,* P ? P P P H H M H 7 ? H 7 H 7 7 ? M H 7
H,POy" P F P P P P P P P ? ? P ? P P P 7 - ? 7
co,> P P P P P H H H H ? ? H - H H H H H ? H
HCO,” P P P P P P P P P ? 7 P 7 ? 7 7 ? P ? 7
CHyCO0r P P P P P P P P P - P - P P P P P - P
5i0," H H P P ? H H H H ? ? H ? H H 7 ? H 7 7
MnO,~ P P P P P P P P P P ? 7 7 ? P 7 ? 7 7 7
Cry0;" P F P P P M P ? H ? ? ? P ? ? H H M ? P
Cro> P P P P P H P P H ? ? 7 H H H H H H H
ClOy P P P P P P P P P P P 7 ? P P P P P ? P
Clog P P P P P P P P P P P P P P P P P P ? P
«Pw» — pacTeopseTca (> 1 r 8a 100 r H,0); «M» — mamo pacteopserca (ot 0.1 r go 1 rga 100 r H,0)
«H» — He pacTeopserca (MeHsme (.01 r ga 1000 r poO®1),  «—» — B BOJHOH Cpele pa3laraeTcs
«7%» — HeT JOCTOEEPHEIX CEeIEeHHH 0 CYIIeCTEOBAHHH COeIHHEHHHA

PAI AKTHEHOCTH METALTOB / 3/ IEKTPOXHMHYECKHI PAT HAITP UKEHHI

Li Rb K Ba S5r Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H,) Sb Bi1 Cu Hz Ag Pt Au_
AKTHEHOCTE METAUIOE YMeHEIIAeTCA ]
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Nepuoguyeckan cucTema xMMMUYeckux anementor .M. Mengeneeea

F'pynne
| Il 1] v v Vi Vil Wil
1 z
1| Hioos (H) [y
Boaopon, Temil
3 1 E 5 7 B 5 i)
M | 2| Ligse | Bess | waB 12m C umpMN | wm0 1ao0 F MNe s
MikTHi Sepunnmi 5op ¥rnepoa Aact KHCrOpan dTop HeoH
11 12 ) 14 15 16 7 1=
€ | 3| Nazoee | Mgosai | 2sseAl | 22m8Si | 3owP | 2SS | 3=sCl Armes
Haroed Maril | Amowms | kpewrsd | eoopos Cepa Xnop Aproel
13 o0 3 = 3 4 = g o E
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CucreMa oLleHMBAHHSA IK3aMEHALHOHHOH padoThHI MO0 XUMHUH
Yacrp 1

3a mpaBUIIBHBINA OTBET Ha Kaxnoe u3 3amanuii 1-6, 11-15, 19-21, 26-29
craBuTcs 1 Gam.

3ajaHie CYMUTAETCS BBIMOJHEHHBIM BEPHO, €CIIM 3K3aMEHYEeMBI Jaj
MPaBUJIBHBIA OTBET B BUAC MOCIICAOBATCIBLHOCTH (P WIM YUCIA C 33JaHHOU
CTEIEHBI0 TOYHOCTH.

Neo OtBeT
3aIaHKs

1 24
2 452
3 24
4 24
5 241
6 14
11 321
12 14
13 15
14 12
15 34
19 24
20 35
21 161
26 341
27 85
28 56
29 44,8
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3amanmus 7-10, 16-18, 22-25 cumTaroTcs BBHIIOJHEHHBIMH BEPHO, €CIIH
MPaBUJIBHO YKa3aHa MMOCIIeI0BATeIbHOCTD ITUPD.

3a MoyHBIYA MPAaBUIBHEIN OTBET B 3amanusax /—10, 16-18, 22-25 craBurcs
2 Oara; ecny nomymieHa ofgHa ommOka — 1 Gaymr; 3a HeBepHBIA oTBeT (Ooiee
oTHOY ommOKN) mwin ero oTcyTcTBre — 0 Gammos.

Ne OtBer
3aJaHus

7 41
8 5431
9 5634
10 13
16 6656
17 2136
18 52
22 3211
23 2311
24 3112
25 2133
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Yacts 2
W3 mpemiokeHHOTO MepeyHs BEUIeCTB BBIOCPUTE CHIIBHYIO KHCIOTY M BEIIECTBO,

KOTOpPOE€ BCTYIACT C 3TOM CHUJIBHOM KHCIIOTOM B PCaKI0 HMOHHOT'O obmena. B

Kpurtepun oneHnBaHus 3a1aHUI ¢ Ppa3BEPHYTHIM 0TBETOM .
pe3ynbTaTe 3TOW peaklWH BBIACTACTCS Ta3. 3alHIINTe MOJICKYIAPHOE, IOJHOE H

st BeimosiHenus 3aganuii 30, 31 ucnonp3yiTe ciaeayoUnil nepeyeHb BEUIECTB: COKPAMEHHOE HOHHOE YPaBHEHHA PEAKIliH ¢ YIaCcTHEM BEIOPAHHBIX BEILIECTB.
¢dTOpOBOIOPO, CepHAas KHCIOTa, THAPOKapOOHAT MarHWs, THAPOKCHI Oapus, Conepixanue BEPHOro 0TBETA H YKA3aHUS N0 OUEHUBAHUIO baner
okcun yriaepona(lV), rpagur. J[omMycTHMO HCIIOIB30BAHHE BOMHBIX PAaCTBOPOB (momyckaroTCst HHBIC POPMYITMPOBKH OTBETA, HE HCKAKAIOLIUE CrO CMBbICIA)
9THX BEILECTB. Bapuanr otBeta
DJIeMEeHTHI OTBETA:
W3 npennosxeHHOro NepeyHs BEIIECTB BBIOEPHUTE MPOCTOE BEILECTBO U BELIECTBO, 1) BoiGpaHbl BelecTBA, M 3alHCAHO MOJEKYISPHOS ypaBHEHHE
KOTOPOEC BCTynacT C 9TUM IIPOCTBIM BCHICCTBOM B OKHCJIUTCIIBbHO- peaKLy HOHHOTO oOMeHa:
BOCCTaHOBUTEJbHYIO peakiuio. B pesynbraTe 3ToW peakumu oOpasyercst cMech Mg(HCO3), + H,S04 = MgSO;4 + 2CO; + 2H,0
IBYX Ta30B. B oTBere 3anmmmmre ypaBHEHHE TOJIBKO OJHOHW M3 BO3MOJKHBIX 2) 3anuCaHBI MOJHOE U COKPAIEHHOE HOHHOE YPABHEHHS PEaKIHil:
OKHCJINTEIHHO-BOCCTAHOBUTEIBHBIX peakiui. CocTaBbTe 3JEKTPOHHBIA OajaHc, Mg?* + 2HCO3™ + 2H* + SO = Mg?* + SO.2 + 2CO; + 2H,0
YKQXKHUTE OKUCIIMTEIb U BOCCTAHOBUTEND B 9TON pEaKIUU. HCO; + H* = CO, + H,0
CojiepikaHHe BePHOTO 0TBETAa M YKA3aHHSI 110 OIIeHHBAHHIO Bauibl OTBeT NpaBWIbHBIA W TIOJHBIA, CONEPKUT BCE HA3BAHHBIC BHIIIE 2
(momyckarotcst uHbIE (POPMYITHPOBKU OTBETA, HE HCKAXKAIOIINE €0 CMBICTIA) OJICMCHTBI
Bapuanr otBerta [TpaBuIbHO 3aIMcaH OUH JIEMEHT OTBETA 1
DJeMEeHTHI OTBETA: Bce a1eMeHTHI OTBETa 3amicaHbl HEBEPHO 0
1) BeiOpaHBl BemecTBa, W 3alMCaHO YpaBHEHHE OKHCIHTEIBHO- Maxcumanvneiii 6ann 2

BOCCTaHOBUTEJIbHON PEAKIIUN:
C + 2H,S0O4 = CO2 + 2S0O2 + 2H20
2) CocraBieH 3JIEKTPOHHBIN OanaHC, yKa3aHbl OKHCIHTENIb U
BOCCTAHOBHTEIIB!
1|C’—4¢—C*
2 |S*+26— S*
VYrnepon B cremeHu oxucieHus 0 (wiam TpaduT) sABIAETCA

BOCCTaHOBHUTEJIEM.
Cepa B cremeHu OKucieHus +6 (WiM cepHas KHCIIOTa) —
OKHUCITUTEIIEM.

OTBeT NpaBWIBHBII M TOJHBIA, COJAEP)KUT BCE HAa3BaHHBIC BBIIIE 2
DJICMCHTBI

IIpaBuibHO 3anucaH OAMH JIEMEHT OTBETA 1
Bce anemeHTHI 0TBeTa 3aIicaHbl HEBEPHO 0

Maxcumanvroiii 6aun 2
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XUMUA

AnoMUHU crutaBUIH ¢ cepoil. OOpa3zoBaBIIeecs BEIIECTBO IIOMECTIIN B U30BITOK
pacTBopa ruapokcuga Harpus. OAHO U3 TOJIYYEHHBIX IIPU ITOM BEILIECTB
BBIJICTMIIN 1 TIOMECTHIIM B PACTBOP, COAEPIKALINN IEPMaHTaHAT KaJIUs W CEPHYIO
kucnory. OOpasoBaBlliee IPH 3TOM MPOCTOE BELIECTBO IPOPEArHPOBANO IPH

HarpeBaHUU ¢ KOHIIEHTPUPOBAHHBIM PAaCTBOPOM I'HJIPOKCUIA KaJIHsL.
HammmmTe ypaBHEHHS YETHIPEX ONMMCAHHBIX PEAKIIHH.

Coaep:xaHue BEPHOT0 0TBETA M YKA3aHHUS N0 OLEHUBAHHIO
(ﬂOHyCKaIOTCS[ HUHBIC q)OpMyJ'II/IpOBKI/I OTBCTA, HC HCKAXAKIIUEC CIro CMI;IC.]'Ia)

Bbanasl

BapuanT otBeta
OTBeT BKIIOYAET B ce0sl YEeThIpE ypaBHEHHS BO3MOXKHBIX PEaKLUM,
COOTBETCTBYIOIINX OMUCAHHBIM MPEBPAILICHUSIM:

[}
1) 2Al + 38 - Al,S;
2) Al;S3 + 8NaOH = 2Na[AI(OH).] + 3Na;S
3) 5NazS + 2KMnO4 + 8H,S04 = 5S + 2MnSO4 + 5Na;S04 + K2SO4
+ 8H,0

0
4) 35 + 6KOH —— 2K,S + K,S0; + 3H,0

[IpaBunbHO 3anucanbl 4 ypaBHEHHUS PEaKLUil

[IpaBuibHO 3anucanbl 3 ypaBHEHHUS PEAKLHUI

[IpaBuiIbHO 3amMCaHbI 2 ypaBHEHUS PEaKIHi

[IpaBuibHO 3amucaHo | ypaBHEHHE peaKIy

Bce ypaBHeHUs peakiyii 3anucanbl HEBEPHO

Maxcumanvrolii 6ann

O[R[N WD

Hanummure ypaBHeHHMs peakuMii, C NOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH

CJICAYIOIINEC TPEBPALICHUA:

CH; COOK
Pt, ° KMnO, (BoaH. p-p), #°
—X >  a
HNO;, H,SOy, ° Zn, HCI
—>» OeH30I1 X, ——— X,

IIpn HamucaHWM ypaBHEHWH peaKIUi WCMOIB3YHTE CTPYKTYpHBIE (HOPMYIIBI

OpPraHnv4eCKuX BCIICCTB.
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Copep:xaHue BepPHOI0 0TBETA M YKAa3aHHS 110 OLICHUBAHHUIO Banasl
(,I[OHyCKaIOTCS{ HUHBIC q)OpMyJ'H/IpOBKI/I OTBCTA, HC HCKaXXaroImue ¢ro CMBICJ’Ia)
Bapuant otBeTa
OtBer  BKIIOYaeT B  cebd MATh  ypaBHEHHMH  peakiHy,
COOTBETCTBYIOILINX CXEME ITPEeBPAICHHUH:
CH; Pt, 10 CH;,4
1) — +3H,
CH;4
tO
2) + 2KMnO, —>
C//O
~OK
—> +2MnO, + KOH + H,0
//O
C<
OK °
3) +KOH —— > +K,CO;
H,S0,, £° NO,
4) +HNOy; — +H,0
+ —
NO, NH;Cl

5) +3Zn + 7THCI —> @ +3ZnCl, + 2H,0
IIpaBunbHO 3anKcaHbl 5 ypaBHEHUH peakiui 5
[IpaBuibHO 3anmcaHbl 4 ypaBHEHUS PEaKIHi 4
[IpaBuibHO 3anmcaHbl 3 ypaBHEHUS PEaKIHi 3
IIpaBunbHO 3anucaHbl 2 ypaBHEHUS peaKIi 2
IIpaBunbHO 3anucaHo 1 ypaBHEHUE peakuu 1
Bce ypaBHeHul peakuyii 3anucadbl HEBEPHO 0

Maxkcumanvuwviii 6ann 5
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(pa3BEpHYTON, COKpPAIIEHHOW, CKENETHOW), OJHO3HAYHO OTPAXKAIOIIMX TOPSI0K
CBSA3M aTOMOB U B3aWMHOC DPACIIOJIOKCHHE 3aMECTHTENCH U (DYHKIMOHATBHBIX
TPYIIII B MOJIEKYJIe OPTaHUIECKOTO BEIIECTRA.

Jnst mpoBeneHust 31eKTposn3a (Ha MHEPTHBIX 31eKkTponax) B3simu 500 r 16%-Horo
pactBopa cynedara meau(Il). [Tocne Toro xak Ha aHoxe BeImenmwiIoch 1,12 1 (H.y.)
rasa, npoLecc OCTaHOBHMIIH. V3 1MoJy4eHHOro pacTBOpa OTOOpaIH MOPIHI0 Maccou
98,4 r. Brruuciute Maccy 20%-HOro pacTBopa THJIPOKCHAA HATPUs, KOTOPBI
HYKHO 100aBHTh K OTOOpaHHOW MOPIMHU PACTBOPA O MOJIHOTO OCAKACHHSA HOHOB
MeJu.

B oTBere 3anuiinTe ypaBHEHHs] peaKLUil, KOTOpbIe YKa3aHbl B YCIOBUH 33/1a4H, U
NpUBEIUTE BCE HEOOXOJMMBIC BBIYHMCICHHS (YKa3blBalTe EAMHHIBI H3MEPCHUS
HCKOMBIX (DM3MYECKUX BEIIMINH).

Coaep:kanue BepHOIo 0TBeTAa U YKa3aHUsI N0 OLleHUBAHUIO Bbanast
(momyckaroTcs MHBIE (HOPMYITHPOBKH OTBETA, HE HCKAXKAIOIIHME €0 CMBICIIA)

Bapuant otBeta

3anucaHbl ypaBHEHHs PEaKIUii:

[1] 2CuSO4 + 2H,0 = 2Cu| + 2H,SO04 + O21 (31eKTpOIHN3)
[2] H2SO4 + 2NaOH = Na S04 + 2H,0

[3] CuSOs4 + 2NaOH = Cu(OH)2 + Na>SO4

I[TpuBeneHb! HEOOXOIMMbIE BBIYUCIICHHS:

m(CuSO4 ucx.);1y =500 - 0,16 =80 r

N(CuSO; ucx.);; = 80 /160 = 0,5 monb

n(O2 monmy4ennoro)py = 1,12 / 22,4 = 0,05 mone

n(Cu momyuennoit)[yy = 2n(O; momy4entoro)y = 0,1 mons
N(H2S0;4 monyuennoit)fy = 2n(02 momyuertoro)p = 0,1 mosb
n(CuSO; npopear.)py = 2n(02 monyyensoro)pyy = 0,1 mosb
n(CuSO; oct.)[yy = N(CuSO4 mcx.)p) — N(CuSO4 mpopear. )y
n(CuSO; oct.)py = 0,5-0,1 = 0,4 monb

m(Cu nonyuennoii);y = 0,1 - 64 =6,4r

m(O; nony4uennoro)p; = 0,05-32=16r

m(p-pa nocie snexrponnza) =500 - 6,4 -1,6 =492 r
orobpamm 98,4 / 492 = 1/5 gacte pacTBopa

n(CuSO; B oTobpanHoii nopuuu) = 0,4 / 5 = 0,08 Monb
n(H2S04 B otobpanuoii nopiwmu) = 0,1 / 5 = 0,02 monb
n(NaOH wucx.)pz; = 2n(H2S0. B oTo6panHoit nopuun) = 0,04 Moib
n(NaOH wcx.)3 = 2n(CuSO4 B oTo6panuoii mopuuu) = 0,16 MoIh
n(NaOH wcx.)p21 w3 = 0,04 + 0,16 = 0,2 mois

M(NaOH ucx.)pjup3=0,2-40=8r

m(p-pa NaOH ucx.)pjup) = 8/02=40r
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OTBeT NPaBWIBHBIH U MTOIHBIA, COAEPKUT CIEAYIOIINE HIEMEHTHI: 4

e TpaBWIBHO 3alMCaHbl YPaBHEHHs PEaKLHUH, COOTBETCTBYIOLIUX
YCIIOBHIO 3aJJaHHS;

e  TPaBUIBHO MPOU3BEACHBI BBIYUCIICHHUS, B KOTOPBIX
UCTIONIB3YIOTCSI HEOOXOoAUMBbIe (pU3NYECKUE BEJIMYUHBI, 33aHHbIC
B YCIIOBUU 3aJjaHMs;

® IIPOJEMOHCTPUPOBAHA JIOTHYECKH OOOCHOBaHHAs B3aUMOCBSI3b
(¢U3MYEeCKUX BEIMYMH, HAa OCHOBAHUHM KOTOPBHIX IPOBOISTCS
pacy€Tsl;

e B COOTBETCTBHM C YCIIOBHEM 3aJaHHs OIpEleNieHa HCKOMas
(du3HUIecKas BeIMINHA

HpaBI/IJ'IBHO 3allMCaHbI TPH 3JICMCHTA OTBCTA

HpaBI/IJ'ILHO 3allMCaHbl ABa 3JICMCHTA OTBCTA

HpaBI/IJ'ILHO 3alliCaH OJMH 3JICMCHT OTBCTA

Bce aimemeHTEI 0TBeTa 3amrcaHbl HEBCPHO

OR[N W

Maxcumanvrorii 6ann

Ilpumeuanue. B cnyuae, korna B OTBETE COIEPKUTCS OIIMOKA B BBHIYUCICHUSX B
OJTHOM U3 TPEX 3JIEMEHTOB (BTOPOM, TPEThEM HIIH YETBEPTOM), KOTOpasi IpuBea K
HEBEPHOMY OTBETY, OIICHKA 32 BHIMIOJHEHUE 3a1aHIsI CHIDKASTCS TOIbKO Ha 1 Oam.
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[Ipu cxxuranum obpasiia OpraHMYecKoro BelecTBa Maccoi 25,5 T noxyueHo 28 i
(m.y.) yrmekucimoro raza u 22,5 r Bonpl. JlaHHOE BelIECTBO MOABEpraeTcs
THIPONH3Y B MPUCYTCTBHH CEPHOW KHUCIOTHI, OJHUM H3 MPOAYKTOB THAPOIHU3A
SIBJISIETCS TPETUYHBIN CITUPT.

Ha ocHOBaHMM JaHHBIX YCIIOBUS 3aJaHUS:

1) mpoBeanTe HEOOXOMUMBIC BBIYUCICHHSA (yKa3bIBalTe CAWHUIBI H3MEPEHUS
HUCKOMBIX (DU3MYECKUX BEIMYUH) W YCTAHOBUTE MOJEKYISIPHYIO (QopMyrry
OpPraHUYECKOr0 BELIECTBA;

2) cocTaBbTE€ BO3MOXKHYIO CTPYKTYPHYIO (OPMYIy STOTO BEIIECTBa, KOTOpas
OJTHO3HAYHO OTPaKaeT IMOPSIOK CBA3H aTOMOB B €T0 MOJICKYIIE;

3) HanumMTE ypaBHEHHE T'MJPOJIM3a JAHHOTO BEIIEeCTBA B NMPHUCYTCTBUH CEPHOM
KUCIIOTHI (UCTIONIB3YHTE CTPYKTYPHBIE (POPMYJIBI OPraHMYECKUX BEILECTB).

Coaep:kaHue BEpHOI0 0TBeTAa M YKa3aHUS 110 OLICHUBAHMIO Basbl
(momyckaroTcs nHbIE HOPMYIUPOBKH OTBETA, HE HCKAKAIOIME €I0 CMBICIIA)

BapuanT otBera

DJeMeHTHI OTBETA!

1) HaiineHo Konm4ecTBO BEIIECTBA MPOAYKTOB CTOPAHHS:
n(CO,) =28/22,4 = 1,25 moib

n(C) = 1,25 monb

n(H20) = 22,5/ 18 = 1,25 mons

n(H) = 1,25 -2 =2,5 moib

Y CTaHOBJIEHO KOJIMYECTBO KUCIOPOAA:
mC+H)=125-12+25-1=175r
m(0)=255-175=8r

n(0) =8/16 = 0,5 moib

Omnpenenena MoJIeKyJIsipHast pOpMyJIa BeIecTBa:
n(C):n(H):n(0)=125:25:05=25:5:1=5:10:2
MonexynsapHas popmyna BemectBa — CsH1002

2) CocraBieHa cTpyKTypHas (popMyma BelmecTBa:

A CH;
H—CZ ]
0—(—CH,

CH,
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A° CH;
H—C{_ [ H,S0,, °
O—?—CH3 +H,0

CH; CH,

A |
— > H—C + CH;—C—OH

OH |

CH,

OTtBeT HpaBHJ’ILHLIfI u l'IOJ'IHI:If/i, COACPIKUT CIICAYIOIHNC IJIEMCHTBI: 3

o MMpaBUJIbHO TIPOU3BCACHLI BbIYWUCIICHUA, HeOGXOZ[I/IMLIe JJIs1
YCTaHOBIICHHS MOJICKYIISIPHOW (POPMYITBI BEIIeCTBA, W 3aIlMCaHa
MOJIEKYJIsIpHast (JOpPMYJIa BEIIECTBA;

e 3amicaHa CTPYKTypHas (GopMyjia OpPraHHMYECKOTO BEIIeCTBa,
KOTOpast OTpakKacT MOpSAAOK CBA3UM W B3aMMHOC PACIOJIOKCHUC
3aMecTuTeNell W (YHKIHOHATNBHBIX TPYIII B MOJEKYJlIEe B
COOTBCTCTBUM C YCIIOBHUECM 3aJaHHUA;

® C JCIHOJB30BAaHUEM CTPYKTYPHOH (OPMYJbI OpPraHHYecKOro
BCHICCTBA 3allMCAHO YpPaBHCHUE pPCaKUH, Ha KOTOPYIO [laéTCH
YKa3aHUe B YCJIOBUU 3aaHUsl

HpaBI/IJ'IBHO 3al1MCaHbl ABa 3JICMCHTA OTBCTA 2

HpaBI/IJ'IBHO 3al1MCaH OJHH 3JICMCHT OTBCTA 1

Bce a1eMeHThI OTBETa 3aIIMCAHbl HEBEPHO 0

Maxcumanvhoiil 6ain 3

3) CocraBiieHO ypaBHCHHE THAPOITH3A.
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