EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. XUMUNA

Enunblii rocynapcrBennslii 3x3amen no XUMHUHN

I/IHCprKIIl/ISI IO BBINNOJTHCHHIO paﬁOTLI

Ok3aMeHaIoHHas paboTa COCTOUT U3 JBYX YacTel, BKIIFOYAIOIINX B ce0s
34 3amammsa. Yacte 1 comepxur 28 3amaHWii ¢ KpaTKAM OTBETOM, YacTh 2
COJZIEPXKHUT 6 3a7aHUi C Pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHNE 3K3aMEeHAIIHOHHON pabOTHI 1T0 XUMHUH OTBOAUTCS 3,5 daca
(210 munyT).

OTBETOM K 3aJlaHUSIM YacTh | SBJISIETCS TOCIEIOBATCIFHOCTh UMD HIIH
YUCJO0. OTBCT 3aIlIUIINUTE II0 HpI/IBe[[éHHbIM HUIXKEC 06[233!!aM B II0JIC OTBCTA B
TeKcTe paboThl, a 3aTeM nepeHecute B 6iank oTBeToB Ne 1. [TocnenoBarensHOCTD
udp B 3amanuax 1-25 3amummre 6e3 MpoOenoB, 3amaThiX
u I[pyI‘I/IX JOIIOJTHUTCIIBHBIX CUMBOJIOB.

Oteer: . 335

OTEeT: }; Z., 8 "| 2
Oteet: 34 . 21 3 ] L|

OTBeTHl K 3amaHusaM 29—34 BKIFOUAIOT B ce0s MOapOoOHOE OIMICAaHUE BCETO
XOJla BHITIOJIHEHMA 3a7aHus. B Omanke oTBeToB Ne 2 ykakuTe HOMEp 3alaHUS U
3aMUIINTE €r0 TOJTHOE PELICHHE.

Bce Omanku EI'D  3anonHAoTCA  SApPKUMHM  YEPHBIMH  YEpHUIIAMU.
JlonmyckaeTcst UCTI0Ib30BaHUE I'eJIEBOM, KAIWLISIPHON WIN NIEPbEBON PyUEK.

[Ipu BEIMONHEHNH 3aJaHUH MOXHO TOJIb30BaThCS YEPHOBUKOM. 3aNUCH B
YEepPHOBHKE, a TAK/Ke B TEKCTe KOHTPOJIbHBIX H3MEPUTEJIBHBIX MATEPUATOB
He YYUTHIBAIOTCS MPU OLIEHUBAHUM PadoTHI.

[Ipn BbIMONHEHNMM paboThl wucnonbsyite [lepmoamdeckyro cuctemy
xuMuuecknx anemenToB J[.M. MenneneeBa; Tabnuily pacTBOPUMOCTH COJICH,
KHCJIOT U OCHOBaHUIl B BOJE, SNEKTPOXUMUUECKUN psijl HAIPSKEHUH METalIoB.
OTH CONPOBOAUTENBHBIE MAaTEPHAIIbl IPUJIATAIOTCS K TEKCTY paboTHI.

JUis BeIYMCIIEHUI HCTIONB3YITe HEMPOrpaMMHUPYEMBbIH KalIbKYJISTOP.

Bannel, momyuennsle BaMu 3a BBINOJNHEHHBIE 33aJaHHSA, CYMMHPYIOTCS.
ITocrapaiiTech BRIIOIHUTH KaK MOKHO OOJIBIIIE 3aaHUH W HaOpaTh HanOoJbIIee
KOJIMYECTBO OaNIOB.

[Tocne 3aBeprieHns pabOTHI MPOBEPHTE, YTOOBI OTBET HA KAXKI0€ 3a/1aHUE
B Osiankax orBeToB Nel 1 Ne2 ObuT 3amucaH 1Mo MPaBUIbHBIM HOMEPOM.

Kenaem ycnexa!
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Yacrp 1

Omeemamu K 3adanusm 1-25 senstomcea nocnedosamenvrocms yugp. Omeem
3anuwiume 6 nojie omeema é mekcme pavomul, a 3amem nepenecume ¢ b/IAHK
OTBETOB Mo 1 cnpasa om nHomepa coOmeemcmeyuiezo 3a0anus, HauuHas ¢
nepeoii kniemouku. Ilocnedosamenvnocme yughp 3anucvleaiime €3 _npooenos,
3anAmMBIX U _Opy2UX O0ONOTHUMENbHBIX CUME0108. Kascovlii cumeon nuwume 6
OMOeNbHOI K1emOoUKe 6 COOMGENCMEUN ¢ NPUGCCOEHHBIMU 6 DanKe 00pa3yamu.
Hudgpvr ¢ omeemax na 3adanusa 7, 8, 10, 14, 15, 19, 20, 22, 23, 24, 25 mozym
nogmopamuCA.

Jna BeimonHeHUs 3amaHuil 1-3 uCHONB3yHTe clenyromuil psn XUMHYECKUX
JJIEMEHTOB!

1) Na 2) Se 3) Ca 4) Mn 5 F

~

OTBeTOM B 3aJaHusX 1-3 SBIISETCS MOCIEA0BATENFHOCTD UMD, MOA KOTOPHIMU
YKa3aHbl XHMHYECKHE JJIEMEHTHI B JAHHOM PSAY.

oN AUX NI9HhO9O0dNHEdL

Onpeﬂenme JIBA JJIEMEHTa, aTOMBl KOTOPBIX B OCHOBHOM COCTOSIHUM HMEIOT
3JIEKTPOHHYIO (JOPMyITy BHEITHETO SHEPTETHYECKOTO YPOBHS NS,
3anumuTe B 10Jie OTBETa HOMEPa BEIOPAHHBIX YJIEMEHTOB.

OTBeT:

I/13 YKa3aHHBIX B PSAAY XUMHYECKHUX 3JEMEHTOB BBIOEpPHUTE TpU AJIEMEHTa, KOTOpHIE
PAcCIIOJIOKEHBI B OZIHOM IIEPUOJE.
Pacnonoxure BBIOpaHHBIE 3JIEMEHTBL B NOpsIKE YBEIMYEHUSA

Il soriie

=
P4

3NIEKTPOOTPHULIATEIEHOCTH.

3anuimure B [MOJEe OTBETa HOMEpPA BBIOPAHHBIX JJCEMEHTOB B  HYKHON S
I10CJIEIOBATENBLHOCTH. =

—
OTBeT: ——

I/13 YKa3aHHBIX B PsAY 3JEMEHTOB BBIOEPHTE JBa 3JEMEHTa, KOTOPHIE CIIOCOOHBI

00pa30BEIBATh KUCIOTHBIE THAPOKCHUIBL. =
3amummure B 10jIe OTBETa HOMEPa BHIOPaHHBIX AJIEMEHTOB. —
I

Ortser: S—
[l E
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I/I3 MPEJUIOKEHHOTO TIEPEUHsT BBIOCPUTE J[BA BEIECTBA, CIOCOOHBIC 00pPa30BBIBATH EB MPOOUPKY C A30THOM KUCIIOTOM JOOABIIN KYyCOUYCK MeTailia X, IPU 3TOM HaOJII01an
BOJIOPOJHYIO CBA3b, B KOTOPBIX IPUCYTCTBYET KOBAJICHTHAS HEIOJISIPHAS CBSA3b. oOpa3oBaHue Oyporo rasa, mpy NPOMyCKaHUU KOTOPOTO Yepe3 PacTBOP BellecTsa Y, ra3
1) Bomopox TOTJIOTHIICS. M 00pa3zoBaiicsi OecHBETHHIN pacTBOp ABYX cojied. M3 mpemmnoskeHHOTro T
2)  yKcycHas KHCIOTa nepeyHs BeibepuTe BemecTBa X U Y, KOTOpPbIe MOTYT BCTYNAaTh B OMMCAHHbIE PEaKIIUU. <
3) mepokcHm BoIopona 1) warpmii 0
4)  3THJICHIVHKONb 2) Memp O
5) meranon 3) cynbdar HaTpus o

4)  THIPOKCHI HATPHS O
3anuiimTe B MoJie OTBETa HOMEPA BHIOPAHHBIX BEIICCTB. 5)  ifoaun Kaus C
Orser: 3anumure B TabNIMIy HOMEpPA BHIOPAHHBIX BEIIECTB M0 COOTBETCTRYIOIMMY OykBamu.
XY X

OrtBer:

Cpemd MPEJIOKEHHBIX BEIIECTB, PACIOJIOKEHHBIX B IMPOHYMEPOBAaHHBIX s4yeHKax, A
BEIOepUTe Ha3BaHUA: A) IOBYXOCHOBHOW  Kuciotel; bB) cpemmeit  comwy; S
B) Hecomeobpasyromiero okcua. Z

YCTaHOBHTe COOTBETCTBHE MEXIy (OPMYJION BEIIECTBA U pearcHTaMu, ¢ KaXKIbIM U3 =
1 2 3 KOTOPBIX 3TO BEHIECTBO MOXKET B3aMMOICHCTBOBATH: K KaXKI0H MO3UITNH, 0003HaUeHHOH 10
HamdAEIph AMMHAK MTREBALCONA GYKBOIA, MOJ0EPHUTE COOTBETCTBYIONIYIO MTO3UIINIO, 0003HAUCHHYIO IU(POIA. N
RN
4 5 6 OOPMVIJIA BEILIECTBA PEATEHTBI -
. RN
CEpPHHUCTas] KUCI0Ta 030H 6prII/I ra3 A) Cl, 1) Cly, HI, CuO o
b) FeO 2) 0, HNOs3, NaCl oo
7 8 9 B) NH; 3) NaOH, KBr, H,SO,
a30THas KHUCIIOTa CEpPHUCTHIN ra3 yrapHbIi ra3 I) NH.Br(p-p) 4) H,0, Mg, Hz —
5) NaNOy, Cly, AgNOs —
3anumuTe B TaONWIy HOMepa sS4YeeK, B KOTOPHIX PACIIONIOKEHBI BEIIECTBA O] 3anummTe B TAGIHILY BHIGPAHHBIE IHbPEI IO COOTBETCTBYIOMIIMA GYKBAMH. —
COOTBETCTBYIOIUMH OYKBaMHU.
A|B|B|T —
A|B|B OTReT: —
OrtBeT: —
==
=
o ) [OE={0]]
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YCTaHOBI/ITe COOTBETCTBUC MEKAY HCXOTHBIMU BCIECCTBAMHU, BCTYHAIOIIUMHU B
PEaKIMIO, ¥ MPOAYKTAMH, KOTOPIC 00Pa3yIOTCs PU B3aUMOCUCTBHH ITUX BEIIECTB: K
KaXI0# Mmo3unuu, 0003HauYeHHOH OYKBOH, MOIOEPUTE COOTBETCTBYIOIIYIO IO3HITHIO,
0003HaUCHHYIO TIH(POH.

NCXO/JIHBIE BEHIECTBA
A) FeO u HySO4 (koHir.)

b) Fe u H;SO4 (pas6.)

B) Fe,Osu HoSO4 (KOHI_I.)
F) FesO4u HoSO4 (p336.)

[TPOJTYKTBI PEAKLINU
l) FeSOsu Hy
2) FEZ(SO4)3, FeSOsu H»
3) Fez(SO4)3 u H,O
4) Fez(SO4)3, SO, u H,O
5) FeSQ4, SO2u H,0
6) Fez(SO4)3, FeSO4u H,O

XUMUA

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

OTBerT:

A

b

B

r

Izl%z[aHa cleqyromasi CXeMa IpEeBPAaIICHUH BEIIECTB:

Ormpenenurte, Kakue U3 yKa3aHHBIX BEIECTB SBISIOTCS BelecTBaMu X U Y.

1) NaOH
2) Hy

3 P

4) Py0Os
5) HsPO4

3anumuTe B Ta6n1/1uy HOMCEpa BLI6paHHLIX BCHICCTB 110 COOTBETCTBYHOIIUMHA 6yKBaMI/I.

OrtBerT:

X

Y

HNO;
P —»PH3—>Y
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yCTaHOBI/ITe COOTBETCTBUE MEXAYy Ha3BaHMEM BEIIECTBA U  KJIACCOM/TPYIIOiH %
OpPraHMYeCKUX COEAMHEHUH, K KOTOPOMY(-0H) 3TO BEILECTBO MPHUHAUICKUT: K KaXKIOH m
MO3WINHN, OOO3HAaYCHHOW OyKBOW, MOIOEPHTE COOTBETCTBYIOIIYIO MO3HIIHUIO, T
0003HauCHHYO IIU(POH. <
HA3BAHUE BEIIECTBA KIIACC/TPYIIIA OPTAHUYECKUX U
COEIMHEHUI O

A) TImnuH 1) yreBomsl vy
b) memmonosa 2) cmupThl Q
B) tpuonear rimuepuna 3) aMHHOKHCIOTHI é

4) xupsI

) KHp T
3anumure B TaONUIy BEIOpaHHBIE U(PHI 01 COOTBETCTBYIOLIMMH OyKBaMHU. e
A|B|B A

Ortser: S
Z

10

I/I3 NPE/IOKEHHOTO TIEPEeYHsT BBHIOEpUTE J(Ba BEIIECTBA, B MOJIEKYJIaX KOTOPBIX

TOJILKO OJIMH aTOM YTJIEPOJIa HAXOAUTCS B SP°-rUOPH/IM3aIINH.

1)  MeTHIHKIOreKcaH
2)  Kkymon

3)  Tomyon
4)  wu3ompeH
5) Oyren-2

3anumure HOMEpa BBI6paHHLIX OTBECTOB.

OrtBeT:

PaapemaeTCH cBobogHoe KOnupoBaHue B HEKOMMEPYECKNX 06paaoBaTeanb|x uenax
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I/I3 MPEJIOKECHHOTO MIEPEYHSI BRIOCPUTE BCE BEIECTBA, PU B3aUMOJICHCTBAN KOTOPHIX yCTaHOBI/ITe COOTBETCTBUC MEXKIy CXEMOW PEaKI[UH U BEUICCTBOM X, IPHHUMAIOIIUM B %
C BOJIOH 00pa3yeTcst NPEUMYIIECTBCHHO MMEPBUYHBIN CITHPT. Hell yyacTHe: K KaXIOW To3WIuHd, 00O03HAYCHHOW OykBoO#l, moj0epure m
1) oruren COOTBETCTBYIOIIYIO MTO3HUINI0, 0003HAYCHHYIO IU(PPOI. T
2) Oyren-2 CXEMA PEAKLIUU BEILIECTBO X S
3)  Gymun-2 1) 1-xnopmponan p,
4)  STHIIPOIHOHAT 0 ERCHMIOAHN 7 FH Qe 2) npone[il T O
5)  (enmnanerar B) X+ NaOH (crmpr) — CH,=CHCH=CH 3) 1,4-1uBpomByTan w
3anuinTe HoMepa BHIOPaHHBIX OTBETOB. B) X+ HCIl— CH3CH,CHCI 4) MeTHIIPOIICH 9
Ortsert: ) I) X+ H0 (H* Hg?*) — CHsC(O)CHs 5) muxnonponaH T

6) nporun

3anuinuTte B TaOIUIY BRIOpaHHBIC UG PHI IO COOTBETCTBYIOLIUMH OYKBaMHU. z
A|B|B]|T e
OTBeT: A
I/I3 NPE/JIOKCHHOTO TIEPEUHS BRIOCPUTE /1BA BEIICCTBA, KOTOPBIC BCTYIAIOT B PEAKIIHIO S
¢ 10% pacTBOpOM CEpHON KHUCIIOTBHI. Z
1) rmokosa VCTaHOBHTe COOTBETCTBHE MEXIy pearupyromuMu BeIIeCTBAMHU u %

2)  creapHHOBas KHCIOTA . .
) P YIIepOACOAEpIKALMM MPOAYKTOM, KOTOPBIH 00pa3zyeTcs MpU B3aUMOJEHCTBUHU 3THX

5) ykcycHBIIl aHTHAPHT
6) AUATHIOBBIN 3bHp

N
3)  TpucTeapar rmuepuna BEIIECTB: K KAXKJION MO3UIUHU, 0003HaYEeHHON OYKBOH, MOJA0EpPUTE COOTBETCTBYIOIMIYIO __\
4)  ¢dpyxrosa N -
MTO3HINI0, 0003HAYCHHYIO MU(POii.
5) uemtono3a —_
PEATUPYIOIIME BEIIIECTBA MNPOAVYKT o
3anumuTe B Moje OTBETa HOMEPa BHIOPAHHBIX BEIECTB. B3AMMOJIENCTBUS o0
OTBeT: A) areraT HaTpUA U XJIOPITAH 1) ykcycHas Kucnora
B) »TunoBBIN CIMPT U YKCYCHAs KUCIIOTA 2) amerar HaTpHs —
B) ykcycHas KMCIOTa U THAPOKCH] HATPUS 3) orwiat HaTpUS —
I') »TUOBBINA CIUPT W HATPHIA 4) osrhnanerar =

3anummure B TAaOIUITy BRIOpaHHBIE U PHI IO COOTBETCTBYIONMMH OYKBaMHU.

A|B|B|T
OTBeT:

EaE
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XUMUA

3a;[aHa ClieIyroIas cxema MpeBpalieHHi BEIIECTB:

X STHIAMHUH Y

JU3TUIIAMUH

OnpeaeﬂHTe, KaKHU€ U3 YKa3aHHBIX BEIICCTB ABJISAIOTCS BCUICCTBAMUA XuY.

1)
2)
3)
4)
5)

OTaH

9TaHOJI

JAUXJIOPOTaH

OTaHOBas KHCJIOTa
XJIOpUa AU TUIIAMMOHUA

3anummuTe B Ta6m/1uy HOMCEpa BLI6paHHBIX BCHICCTB 1O COOTBCTCTBYHOIIIUMU 6yKBaMI/I.

OTBerT:

XY

I/I3 NIPEAJIOKCHHOI'O IIEPCYHA BLI6€pI/ITC BC€ PCaKINU, KOTOPBIC ABJIAIOTCA pCaKOUAMU

COC/IMHEHUS.
1) B3amMojeHCTBHE OKCHIA KATBIHUS C BOIOH

2) B3aUMOJECHUCTBHE THAPOKCH/IA HATPHUS C IIUHKOM

3) B3aUMOJICHCTBUE OKCHIA HATPHS C OKCHIIOM LIMHKA
4) B3aMMOJCHCTBHE YKCYCHOH KHCIOTBI C 3TAHOJIOM
5) B3aumoneiicTBHe XJI0pa ¢ hochopom

3anumure HoMepa BEIOPAaHHBIX OTBETOB.

OTBerT:

W3 mpemnokeHHOTO MepedHs BhIOEpUTE BCe PEeakiuy, A KOTOPHIX H0OaBlIeHHE
TUAPOKCUA HATPUS K PACTBOPY IPUBOAMT K YBEIMUYEHUIO CKOPOCTH PEAKLIUU.

1)
2)
3)
4)
5)

B3aUMO/JICHCTBUE LIMHKA C TUAPOKCUAOM KaJusi
B3aUMO/IEHCTBUE 3TAHOJIA C YKCYCHOM KUCIOTOM
B3aUMO/IEHCTBUE ITUJIALIETATA C TUAPOKCUIOM HATpUs
B3aMMOJICHICTBHE HUTpATa cepedpa ¢ XJIOPHIOM HATPHS
[0JIyYE€HHE ITAHOJIA U3 XJIOpITaHa

3anumuTe HoMepa BEIOPAaHHBIX OTBETOB.

OTBerT:
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YCTaHOBI/ITe COOTBETCTBUC MCIKIAY cxXemMou peakuuu u CBOMCTBOM »JJIEMEHTa a30Ta,

KOTOpPOE€ OH HPOABIACT B 3TOM peaknuun: K Kax a0 IIO3UI1H, 0003HaYEeHHOM 6yKBOﬁ,

oI0EepPUTE COOTBETCTRBYIOMIYIO IO3HIINIO, 0003HAUCHHYIO IIH(PPOT.

CXEMA PEAKIINU CBOMCTBO A30TA
A) Nz +3Mg — MgsN; 1) siBIsIeTCS OKHCIUTENEM
B) NHs3+ HNO3z — NHsNO3 2) SIBIISICTCSI BOCCTAaHOBUTEIEM

3) ABISETCS M OKHCIIHMTEIIEM,
Y BOCCTaHOBUTEJIEM

4) He MpOSBIISET OKUCIUTEIBHO-
BOCCTAHOBUTEIILHBIX CBOMCTB

B) N;O + Mg — N, + MgO

3anummre B TaOJIUILy BEIOpaHHBIE IU(PHI 110 COOTBETCTBYIONIMMH OYKBaMH.
A|B|B

OTBeT:

yCTaHOBI/ITe COOTBETCTBUC MEKIY BECIICCTBOM U cxeMou mnmpouecca, nNpoTeKaromero Ha
HWHEPTHOM aHOAC MpPU DJICKTPOJIMU3C €ro BOJHOI'0 pacTBOpa: K KaXJ0M TO3UIUU

0003HaueHHOW OYKBOW, IOAOEPUTE COOTBETCTBYIOIIYIO IO3HINIO, O00O3HAUECHHYIO

UQpOii.
HA3BAHME BEIIECTBA CXEMA ITPOLIECCA HA AHOJIE
A) cynbdar meau 1) 2H,0 +2é — Hy + 20H-

2) 2H,0 -4é — O, +4H*
3) 40H -4¢— 0; +2H,0
4) SO4* —2é— SO, + 20,
5) 2F -2¢-F;

6) Cu?*+2é—Cu

b) ¢ropun natpus
B) ruapoxcun HaTpus

3anumure B TaOnuIly BIOpaHHBIE UQPHI 1101 COOTBETCTBYIOIMMHU OyKBaMHU.
A|B|B

OTBeT:
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XUMUA

Konmenrpamust (MOJSIpHAS, MOJIB/T) MOKA3bIBAET OTHOLICHUE
pacTtBopénHoro Berectra (N) k 066EMy pactopa (V).

pH («m am») — BOXOPOAHBIM TOKa3aTeNb: BEIMUYMHA, KOTOP

KHCJIOTHOCTH CPEABI.

ﬂﬂﬂ BBITIOJTHCHUA 3a/1aHUSL 21 HCHOJ’IL3yI71Te CJIeayromue CrupaBOYHbIC TaHHBIC.

KOJIMYCCTBA

asi  OTpakaeT

KOHIICHTPAIIUIO HOHOB BOJOPOJa B paCTBOPE U MCHOJIB3YCTCA IJId XapaKTCPUCTUKU

pacTteopa Kncnas Kvucnas

Lkana pH BOAHLIX pacTBOPOB
3MNeKTPOonuToB
I 1 1 I I Ll 1 1 1 1 1 1 i 1 1
pH 01 2 3 4 5 6 7 8 9 10 1 12 13 14
! A A A A J
¥ v \J v
{
Cpega CUMBHO cnabo HeWTpanoHas cnabo CUIMbLHO

WENOYHEA  LenoYHas

I[J'I?[ BCIICCTB, HpI/IBGZ[éHHbIX B NEPEYHC, ONPCACIUTE XapaKTEep CpeAbl MX BOJHBLIX

PacTBOPOB, UMEIOIINX OJIMHAKOBYIO KOHLEHTPALHIO (MOJIB/JT).
1) yrmexucneli ra3

2) tenon

3) deHonsAT HAaTPHS

4) rugpocynbdar HATPHSI

3anumuTe HOMEpa BEIIECTB B IMOPSAAKE BO3pAacTaHMS 3HadeHHs PH uX BOTHBIX

pacTBOpPOB.

OTBeT:
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YCTaHOBMTe COOTBETCTBHE MEXIy (akropoMm, JAEHCTBYIOIIMM Ha pPaBHOBECHYIO

cucTeMy
2NO¢) + Oy 2 2NO2 (n + Q

U HalpaBJICHHEM CMEIIECHHUS XMMHUUYECKOTO PABHOBECHS B OTOW CHCTEME: K KaXKIOH
MO3ULKK, O0003HAUCHHON OYyKBOH, MOAOEPUTE COOTBETCTBYIOIIYIO — IMO3HIIHIO,

0003HaYeHHYTO H(POIL.
BO3JIEVICTBUE HA CUCTEMY HAITPABJIEHUE CMELIEHUWA

XUMHNYECKOI'O PABHOBECH

A) nobaBieHue BOJSHOTO Mapa 1) B CTOpOHY MPSAMO¥ peaKiiu

b) noHmxeHue naBieHUs 2) B CTOpOHY 0OpaTHOM peakuuu

B) mobaBnenwne Oyporo raza 3) mpakTHYECKH HE CMEIAeTCs

I') oxnaxxneHue cUCTEMBI

3anuinurte B TaOIMIy BEIOpaHHBIC IH(PHI O] COOTBETCTBYIOIIMMH OYKBaMH.

A|b|B|T

OTBeT:

B peaKkTop MOCTOSHHOrO 00BEMa MOMECTHIIM HEKOTOpPOE KOJIWYEeCTBO MeTaHoja. B

pesy/bTaTe IpoTeKaHus 0OPATUMON peaKkuK
CH30OH¢y 2 COy + 2Hxr)
B peaKHI/IOHHOﬁ CHUCTEME YCTAaHOBUJIOCH XUMHNYCCKOC PABHOBECHC.

Hcnonp3ys qaHHbIC, IPUBEACHHBIC B TAOJIHUIIE, ONPEACTUTE UCXOAHYIO KOHIICHTPAIIHIO

MetaHoua (X) U paBHOBECHYIO KOHIIEHTpaluio Bogoposa (Y)

Pearent CH30OH Cco H;

Hcxomnas KoHIEHTpaIus (MOJIb/JT)

PaBHOBecHast KOHIIEHTpaIUs (MOJIB/T) 0,2 04

BriOepuTe U3 criMcka HOMepa MPaBUIILHBIX OTBETOB.
1) 0,2 momb/n
2) 0,4 monb/n
3) 0,6 mounw/n
4) 0,8 mous/n
5) 1,2 mouns/n
6) 1,6 mous/n

3anumure BEIOpaHHbIE HOMEpa B TAOJIHILY I10]] COOTBETCTBYIONIMMH OyKBaMHU.
XY

OTBeT:
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Omeemom K 3adanuam 26—28 aensemca uucno. 3anuwume smo uucno 6 none | —|
yCTaHOBI/ITe COOTBETCTBUE MEX/y HA3BaHUSMH BELIECTB U PEareHTOM, C HOMOIIBIO
) . omeema 6 meKcme padomol, coOaI00AA NPU IMOM YKAIAHHYIO CHIENneHb U
KOTOPOT'O MOYXHO Pa3JIM4UTh BOJHBIC PACTBOPHI 3TUX BEIIECTB: K KAXKI0H MO3ULINY, 3 BIAHK OTBETOB Mo 1 m
. . mounocmu. 3amem nepeHecume Mo YUcio é o 1 cnpasa
0003HaYeHHOM OYKBOM, MOIOEPUTE COOTBETCTBYIOIIYIO MO3HUINI0, 0003HAYCHHYIO P N P T
unbpok Om HOMepa cOOMmeemcmeyuezo0 3a0aHUA, HAYUHAA C Nepeoll KlemouKu.
Kasicovlii cumeon nuuwiume 8 0omoenvHOU KlemouKe 8 COOMEemcmeuu ¢ %
HA3BAHME BEIIECTB PEAI'EHT npueedénunvimu ¢ onanxe oopazyamu. Eounuuvt usmepenus uzuueckux o)
A) denon u anwHE 1)  GpomHas BoTa 6enuyUH 6 OIAHKe OMeEema yKazvléanmy He HYICHO. 0O
Ilpu npogedenuu pacuémos 014 6cex INEMEHMO8, KpOMe XaA0pa, UCnoab3yiime
B) MerunamuH U TpUMETHIIAMHUH 2)  xuopun Kamms pu np P » Kp P4, 4 O
3HAUEHUA OMHOCUMENbHBIX AMOMHBIX MACC, 6LIPANCEHHBIE YEAbIMU YUCTAMU
B) rrokxo3a u caxaposa 3)  xnopun xenesa(lll) (AC) = 35.5) » 6bIP u C
I - .
I') yKCyCHas KMCIIOTa M aleTaT HaTpus 4)  asormCTas KHCIOTa : I
5)  ruapokapbomar BLI‘{I/ICJ'II/ITG Maccy HCXOIHOTO pacTBOpa HATpaTa HATPus (B TpaMMax), B KOTOPOM JI0 E
HATpUS
p BhIMapuBanus 98 % OT Macchl pacTBOpa COCTAaBIsUIA BOJAA, & MOCIE BHIIADUBAHUA ¢
i S i 0
3anumuTe B TaGIUILY BHIGPAHHbIE LHAPHI M0 COOTBETCTBYIOMMH GYKBAMH. noyquiics pactBop Maccoii 200 r ¢ maccoBoii foneit Boasl 94 %. (3anuimTe Yuciio =
C TOYHOCTBIO JIO IIETIBIX. ) S
A|b |B|T Z
Ortger: Orser: T.
” OKI/ICHCHI/IC AIOMHUHUS IPOTEKAET B COOTBETCTBHH C TEPMOXUMHYECKUM YPaBHECHUEM  1Q
YcTaHOBUTE COOTBETCTBHE MEXAY BEIIECTBOM U OCHOBHOH 00JacTbiO €ro peaKim NG
NpUMEHEHMS: K KaXIOM TO3WIUH, 0003HaueHHOW OykBOH, moxOepure
p A =i 5 YKBOK,  MOR0cp 3Fe304(rs) + 8Alrs) = OF€(rs) + 4A1L03(r) + 3330 K]k -
COOTBETCTBYOIIYIO MO3UIIHI0, 0003HAYCHHYIO IU(POIi. —
Kakoe xommuecTBo Temuia Bbiaenutes (k[k), eciu B pesyibTaTe peakuuu macca
BEHIECTBO OBJIACTb ITPUMEHEHNWA OKCHJIa TIOMHHHMSA OKa3ajlach MEHBIIE MacChl MCXOOHOro okcuaa Ha 14,4 1?7
A) HHTpAT aMMOHUS 1) B KauecTBe PACTBOPHTENS (3anuuInTe YMUCII0 ¢ TOYHOCTHIO 10 AECATHIX.) (0 0]
b) xopynzg 2) B KauecTBe yJA00peHus OTBer: i —_
B) nwmpur 3) MPOM3BOJCTBO KHCIOTHI ——
—
4) TIPOHM3BOACTBO ATIOMHUHHUS BLI‘II/ICJ'II/ITG Maccy JKeJIe3HOTO KordeaHa (B KHIIOTpaMMax ), KOTOPYIO HYXKHO COKCUD, — o
910061 monmy4unth 480 Kr CepHHCTOro Tas3a, €CId MaccoBas AONS IMpHUMecel, He =
0 —
3anmuiuTe B TabJIMILy BEIOpaHHBIC LH(PBI 0 COOTBETCTBYIOIMMH OyKBaMu. co;[epx;aumx cepy, B KeNe3HOM Komriefane 4 %. (3anummTe YMCIO ¢ TOYHOCTEIO 10 M
COTBIX.
Orser: KT. ——
AlB|B =
Ortger:
He 3a6y0bme nepenecmu éce omeemul 6 O1aHK omeemog Ne 1 6 coomeemcmeuu
¢ UHCMpPYKyueil no bIN0JIHEHUI0 PAdOmbl.
Ilposepvme, umo Kajxcovlit omeem 3anucan 6 CHPOKe C HOMEPOM
COOMEENICMEYIOULe20 3A0AHUS.
—
=
o . . EaE
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Yacrs 2
Jna 3anucu omeemos na 3adanus 29—-34 ucnonszyiime b/IAHK OTBETOB Ne2.
3anuwmume cnauana nomep 3aoanun (29, 30 u m.o.), a 3amem e2o noopoonoe
pewenue. Omeemul 3anucvigaiime 4EmKo u pazoopuueo.

Jns BemmonaeHus 3agaanit 29 u 30 HCnoiap3yHTe CIeAYIONIIA IepeYeHb BeIIECTB:

XJIOpWJ aMMOHWUSI, COJISTHAsI KMCJIOTa, HUTPAT HATPHSI, HUTPUT KalbLUsl, THIPOKCH]T
kawst, xyopu xenesa(lll). JlomyctuMo Ucmons30BaHNE BOTHBIX PACTBOPOB ITHX
BEILICCTB.

I/I3 MPEAJIOKEHHOI'O NepeUHA BLIGepI/ITe BCIICCTBA, OKHCJIUTCIBbHO-

BOCCTAHOBUTCIIbHAsA pPCaKuA MCKAY KOTOPbBIMH HNPOTEKACT B BOJAHOM DPACTBOPC,
COIIPOBOKAACTCA 06p8.30BaHI/IeM O,HHOI\/’I COJIM U BBIACIICHUEM 6€CI_[BGTHOFO rasza 0e3
3anaxa. B oTBere 3anuiinre YpPaBHCHUEC TOJIBKO OJIHOM U3 BO3MOKHBIX OKUCITUTEIIHHO-
BOCCTAaHOBUTCIIbHBIX peaKuHﬁ C y4YaCcTueM BBI6paHHLIX BCIHICCTB. CocraBbTe
SHCKTPOHHLIP‘I 6anch, YKaXXUTC OKUCINUTEIIb U BOCCTAHOBUTCIIb.

I/I3 NPE/AI0KEHHOT0 TIepeyYHs BBIOEPHUTE J[Ba BEILECTBA, PEaKIMs MOHHOTO OOMEHa

MCKAY KOTOPBIMHU MPOTCKACT B BOAHOM PACTBOPEC, HEC COMPOBOKAACTCA BUAMMBIMHU
IMpU3HAKaAMU. 3anummuTe MOJICKYJIAPHOC, ITOJHOC U COKpaH.IéHHoe HNOHHOC YpaBHCHUA
pCakuum ¢ ydaCTueM BbI6paHHI)IX BCHICCTB.

B pas3baBiieHHOU a30THOM KucioTte pactBoprin okcua Meau(l). Tlocne 3aBepriuenust

PEaKInu K MOTYYeHHOMY PacTBOPY JO0ABWIIH KeJle3Hble CTPY KU, OOpa3oBaBIIHACS
0CaJOK OTJENWIM, a M3 PacTBOpa BBIMAPHUIM COJb. 3aT€M COJb NPOKAIMBAIU B
TE€YEHUE  JUINTENbHOrOo  BpeMeHW. IlodydeHHBI  OCTaToOK  COIaBUIM €
KaJIbLIUHUPOBAaHHOU conoil. Hanumure ypaBHEHMs YETHIPEX OMMCAHHBIX PEAKIIMIM.

HaHHH.IPITe YpaBHCHUA peaKHHfI, C IHOMOILIBKO KOTOPBIX MOXKHO OCYHIECTBUTH

CIIEYIOLIME IIPEBPALICHUA:
T
H,C=CH-CH; —2» X, — X, —

1,3,5-TpumeTu-
OeH30I1

X3

Ilppy  HanucaHuum  ypaBHEHUN  peakUUd  YKa3blBaTe  NPEUMYILIECTBEHHO
oOpasyromuecss TMPOAYKTHI, HCIONB3YHTE CTPYKTypHBIE (OPMYIIBI OPraHUYECKHX
BEIIECTB.
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HeKOTOpOG KOJIMYECTBO AJIIOMHUHHCBLIX CTPYKCK pACTBOPWIMA IPHU HArp€BaHuUU B

n30biTke 100% cepHoii kucnotsl. [lorydeHHbIi pacTBOp, B KOTOPOM Ha KaXKIbli HOH
ATFOMHHUS TIpUXoauTcs 37 aToMOB Kucioposa, nepeHecn B 1300 mi Bogsl. 3atem
J00aBISIM K 3TOMY pacTBOpY KapOOHAT HATPHsI NPH TIIATEIBHOM IEPEMENIMBAHIN
JI0O OKOHUYaHM BBIAENICHU raza Maccoit 74,8 r. Onpenenure MacCOBYIO J0JII0 HOHOB
HaTpHs B KOHEYHOM PacTBOpE.

B oTBere 3ammimmTe ypaBHEHUS peakinii, KOTOPbIE YKa3aHbl B YCJIOBHHU 3aJadd, U
NPUBEIUTE BCE HEOOXOAMMBIE BBIYMCICHMS (yKa3bIBaliTe EIUHUIBI W3MEPEHUS
HUCKOMBIX (PU3UUECKUX BEIHIHH).

BeH_leCTBO A conepxur 25,13 % yraepona u 74,17 % xj0pa mo Macce, oCTalbHOEC —

Bozopoa. M3 BemectBa A npu 00paboTKe M30BITKOM PacTBOpa THAPOKCHAA HATPUS
obpasyercs BemecTtBo b. M3BecTHO, 4TO (hyHKIMOHANBHBIE TPYNIIBI B MOJIEKYJIE
BellecTBa b He HAXOAATCS y COCETHUX aTOMOB YIJIepoJa.

Ha ocHOBaHWMYM TaHHBIX YCIIOBUS 3aa4H:

1) nposeante HEOOXOOMMBIE BBHIYMCICHUS (YKa3plBaliTe EIWHHULBI HM3MEPEHUS
UCKOMBIX (U3MYECKHX BEJIMYMH) M YCTAHOBHTE MOJIEKYJIAPHYIO (opmymy
BeIIecTBa A;

2) cocTaBbTE BO3MOXKHYIO CTPYKTYPHYIO (DOPMYITy BelecTBa A, KOTOpas OHO3HAYHO
OTpaXkaeT MOPSJIOK CBSI3H aTOMOB B €TI0 MOJIEKYJIE;

3) HamumWTe YpaBHEHHE pEaKIMU IOodTydeHus BemectBa b n3 BemectBa A ¢
M30BITKOM pacTBOpa THUIPOKCHIA HATPHUs (MCIIONB3YHTE CTPYKTYpHBIE (OPMYIIBI
OPTaHUYECKUX BEIIECTB).

Ilposepome, umo Kax)cOblli OmMeem 3ARUCAH  PAOOM C  HOMEPOM
COOmeemcmayouezo 3a0aHus.
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O npoekre «IIpodubrii EI'D kaxnyro Hemes11o»

JlaHHBIA KUM COCTaBJIEH KOMaHJIOM BCEPOCCHICKOIO BOJIOHTEPCKOTO MPOEKTa
«EI'D  100BAJIJIOB»  https://vk.com/egel00ballov wu  6e3Bo3Me31HO
pacIpoCTpaHACTCS IS JIFOOBIX HEKOMMEPUYECKUX 00pa30BaTEeIbHBIX ICIICH.

Hauuiu omun6ky B Bapuanre?

Hanummure HaM, nokanyiicTa, 1 Mbl 00513aTeJILHO €€ HcnpaBum!
Jlast 3ameuanuii 1 moxkeaanuii: https://vk.com/topic-10175642 47937899
(Tak:Ke TOCTYIHBI IPyTrHe BAPHAHTHI ISl CKAYMBAHNA)

COCTABUTEJIb BAPUAHTA:

PUO: | HanomnnkoB Muxaun Hukomaesua

Ipenmer: | Xumus

Crax: | 11 nert.

[IpenogaBaTens XxumMun 1 OUOIOTHH, K.0.H.,

Peranun:
skcnepT EI'D o xumuu.

Axkaynr BK: | https://vk.com/mshaposhnikov

WT U Jo1.
Ca Aq http://xum-01o-era.ph

uHpopmanus:
KOPPEKTOP BAPUAHTA:
Jle6enena Tatpsina EBceeBHa https://vk.com/id155555566
KusizeBa Anna https://vk.com/id3362216
Kynuisie Poman I'enHaapeBny https://vk.com/id184130

© 2021 Bcepoccuiickuii npoekt «EM3 100BANJTIOB» vk.com/egel00ballov
CoctaButens: WanowHukoB M.H. https://vk.com/mshaposhnikov

TpeHnposo4HbI BapuaHT Ne5 ot 08.11.2021

Pas6op Bcex 3agaHuii: https://vk.com/topic-40390886 47919257
Pa3speluaetcs cB0O60AHOE KOMMPOBaHUE B HEKOMMEPYECKMX OOpa3oBaTeribHbIX LEMsAX

9/16

~

oN AUX NI9HhO9O0dNHEdL

I INSUNAMTOINANIND 01112

St

=


http://vk.com/ege100ballov
https://vk.com/mshaposhnikov
https://vk.com/topic-40390886_47919257
https://vk.com/ege100ballov
https://vk.com/topic-10175642_47937899
https://vk.com/mshaposhnikov
http://хим-био-егэ.рф/
https://vk.com/id155555566
https://vk.com/id3362216
https://vk.com/id184130

EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r.

XUMUA

TpeHnposo4HbI BapuaHT Ne5 ot 08.11.2021

10/16

PACTBOPHMOCTE KHCIOT, COJTEA H OCHOBAHIII B BOJIE

H* Li* K* Ma® | NH, | Ba™ | ca®™ | Mg™ | s | 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 3 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 ? P 7 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
S05 P P P P P H H M H ? - H ? ? M H H H 7 7
50," P P P P P H M P H P P P P P P M - H P
HS0Q, P P P P P ? ? ? - ? ? ? ? ? ? ? ? H ? 7
NOy P P P P P P P P P P P P P P P P P P - P
NOy P P P P P P P P P ? 7 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 ? ? H ? H 7 7 7 M H 7
H,POy" P P P P P P P P P ? ? P ? P |3 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 7 P ? ? 7 ? ? P 7 7
CHyCO0r P P P P P P P P P - P P - P P P P P - P
S0, H H P P ? H H H H ? ? H ? H H ? ? H 7 7
MnO,~ P P P P P P P P P P ? 7 7 ? P 7 ? 7 7 7
Cry0;" P P P P P M P ? H ? ? ? P ? ? H H M ? P
Cro* P P P P P H P P H ? ? ? H H H H H H H
ClOy P P P P P P P |3 |3 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
«Py» — pacTeopaeTca (> 1 r ga 100 r H,0); «M» —mamo pacteopgerca (0T 0.1 r g0 1 rma 1001 H,0)
«H» — ge pacTeopaerca (Menpme 0,01 r ga 1000 r Bogw1);  «—» — B BOJHOM cpeje paimaraeTci
«7%» — HeT JOCTOEEPHEIX CEeIEeHHH 0 CYIIeCTEOBAHHH COeIHHEHHHA

PAT AKTHEHOCTH METALTOB / 3JIEKTPOXHMHAYECKHH PAT HAIIP AAEHHI
Li Rb K Ba 5r Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni 5Sn Pb (Hy) 5b Bi Cu Hg Ag Pt Au

dKTHEHOCTE METAIIOE VMCHBIMACTCA
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Nepuogu4eckan cuctema xumuyecknx anemedToe .M. Mengeneesa
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EAvHbIV rocyaapcTBeHHbIN ak3ameH, 2022 r. XUMUNA

CucreMa oLleHMBAHHSA IK3aMEHALMOHHON PadoThHI MO0 XUMHH
Yacrp 1

3a mpaBWIBHBIN OTBET Ha Kaxmoe u3 3aganmii 1-5, 9-13, 16-21, 25-28
craBuTcs 1 Gam.

3ajaHie CYMUTACTCS BBIMOJHEHHBIM BEPHO, €CIIM 3K3aMEHYEeMBI Jaj
MPaBUJIBHBIA OTBET B BUAC MOCIICAOBATCIBLHOCTH IM(p WIM YUCIa C 33JaHHOU
CTEIEHBI0 TOYHOCTH.

Homep 3ananus IIpaBuabHbIE 0TBET
1 34
2 342
3 24
4 34
5 419
9 15
10 314
11 34
12 14
13 35
16 25
17 135
18 135
19 141

20 223
21 4123
25 243
26 600
27 166,5
28 468,75
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3amanus 6-8, 14, 15, 22, 23 u 24 cunTaroTcs BHITOIHEHHBIMA BEPHO, €CITH
MPaBUJIBHO YKa3aHa MOCIEA0BATCILHOCTD IUMD.

3a MONHBINA MPaBWIBHBIN OTBET B 3amanusx 6-8, 14, 15, 22, 23 u 24
cTaBuUTCS 2 Oaiia; eciii JoIymieHa ogHa omrnbOka — 1 6ait; 3a HeBepHBIH OTBET
(6osree ogHOM OMMOKM) FITH €ro OTCYTCTBHE — () OaIIIOB.

Homep 3ananus IIpaBuJbLHBIN 0TBET

6 24

7 4415
8 4136
14 4356
15 4423
22 1221
23 34

24 3415
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Yacts 2

W3 mpeanoxeHHOTO IepedHs BBHIOCPUTE [Ba BEILIECTBA, PEAKIUs MOHHOTO OOMEHa
MEXIy KOTOPBIMH IIPOTEKAEeT B BOJHOM PAaCTBOPE, HE CONMPOBOXKIACTCS BUANMBIMH
MpU3HaKaMu. 3alHIIATE MOJIEKYISIPHOE, TIOJTHOE U COKPAIIEHHOE HOHHOE yPaBHEHHMS

Kpurtepnn ouneHnBaHus 3aIaHUI ¢ pa3BEPHYTHIM 0TBETOM

s sermonaenus 3agaanii 29 u 30 Hcnonap3ynTe CIIeAYIOMIHT MTEPEeYeHb BEMIECTB:

XJIOPUI aMMOHUS, COJITHAS KHCIIOTAa, HUTpPAT HATPWSA, HHUTPHUT KaJbIHA,
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PaapemaeTCH cBobogHoe KOnupoBaHue B HEKOMMEPYECKNX 06paaoBaTeanb|x uenax

raapokenn Kamust, xmopux skenesa(lll). JlomycTuMo HMcmons30BaHHE BOIHBIX Copnep:xanue BEpHOTo 0TBETA M YKa3aHUSI 10 OLEHUBAHUIO banuamr
pacTBOPOB 3THUX BEIICCTB. (nomyckaroTcs MHbIE (HOPMYIHPOBKH OTBETA, HE HCKAXKAIOIIHE €r0 CMBICIIA)
Bapuant otBeta
W3  npeanmoxxeHHOro  MepedHs  BbIOEpUTE  BEINECTBA,  OKHUCIHUTEIBHO- IeMEHTBI OTBETA:
BOCCTaHOBUTEIbHAS PEaKIMsi MEXAYy KOTOPBIMH HPOTEKaeT B BOJIHOM pPacTBOPE, 1) BIGpaHbl BelecTBA M 3alUCAHO MOIEKYJSPHOE YpaBHEHHE
COIPOBOXKIAaeTCs 00pa3oBaHUEM OJIHOM COJIM U BbLIEIEHHEM OeCIBETHOTO rasa 0e3 DPEeaKLUH HOHHOTO 0OMeHa!
3amaxa. B oTBere 3amuIINTe YpaBHEHUE TONIBKO OJHOM U3 BO3MOMKHBIX 2HCI + Ca(NO,), = CaCl; + 2HNO;
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH C yJacTHEM BBIOPAHHBIX BEIIECTB. 2) 3aIHCaHbI IOHOE U COKPALEHHOE HOHHOE YPABHEHUS PEaKIHii:
CocTaBbTe 3J'I€KTpOHHI:-Iﬁ 6anch, YKaXXUTE OKUCIIUTECIIb 1 BOCCTAHOBUTCIIb. 2H* + 2CI- + Ca2+ + ZNOZ— = 2HN02 + CaClz
ConepskaHue BEPHOI0 OTBETA M YKA3aHUS 110 OIeHHBAHUIO Basuibt H" + NO. = HNO,
(momyckaroTcst HHbIE (HOPMYIHPOBKH OTBETA, HE HCKAXKAIOLINE €r0 CMBICIIA) OTBeT MpaBHIBHBIA W IONHEIHA, COACPXKUT BCC HA3BAHHBIC BBILIC 2
Bapuant otBeTa SNCMCHTBI
eMEHTbI OTBETA: [TpaBUIBbHO 3aIMcaH OIMH JIEMEHT OTBETA 1
1) BriOpanbl BemecTBa W 3alycaHO ypaBHEHHE OKHUCIUTEIHHO- Bce aeMeHTBI 0TBETA 3aIHCaHbl HEBEPHO 0
BOCCTAaHOBUTEJIHPHON PEaKIINHN: Maxcumanvuwiii bann 2
Ca(NO2),2 + 2NH4CI = 2N, + CaCl,
2) CocTaBieH O3JIEKTPOHHBIN OanaHC, yKa3aHbl OKHCIHTENb U
BOCCTaHOBHUTEIIb.
2 N3 -36—N°
2 [N*¥+3¢— N°
A30T B CTeneHH OKUCIeHHs —3 (W1 XJIOPUA aMMOHHMS) SIBIISICTCS
BOCCTAHOBHTEJIEM.
A30T B crenieHM OKuCIeHHS +3 (MM HUTPUT KajbIUs) —
OKHCIJIUTEIIEM.
OTBeT NpaBWIBHBIA M TOJHBINA, COJAEPKUT BCE Ha3BaHHBIC BBIIIE 2
3JIEMEHTHI
IIpaBunbHO 3anucaH OJUH 3JIEMEHT OTBETA 1
Bce a1emMeHTHI OTBeTa 3ariucanbl HEBEPHO 0
Maxkcumanvreiii 6ann 2
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XUMUA

B pas3baBieHHON a30THOM Kuciore pactBopuiu okcua memu(l). IMocne 3aBepiueHus
peakuuy K IMOJy4YeHHOMY PacTBOpY M00aBHIIM JKelie3Hble cTpyKku. OOpazoBaBLIMKCS
0CaJIOK OT/ACIHIIN, a M3 PACTBOPA BBHITAPHIH COJIb. 3aTE€M COJIb MPOKAINBAIH B TCUCHHE
JUINTENIbHOTO BpeMeHH. I1oyueHHBIH 0CcTaTOK CIUIaBMIIM C KaJbI[MHUPOBAHHOM cOmOil.

Hanumure YpaBHCHUA ‘{CTLIpéX OIIMCAHHBIX peaxunﬁ.

Conep:xaHue BEPHOI0 OTBETA M YKA3aHHS 110 OLIeHUBAHUIO
(momyckaroTcst uHble GOPMYIUPOBKY OTBETA, HE HCKAKAIOLIME €0 CMBICTIA)

Bbanasl

BapuanT oTBera

OTBeT BKIIOYACT B ceOA UETHIPEe YpaBHEHHS BO3MOXKHBIX PEaKIIHH,
COOTBETCTBYIOIINX OMUCAHHBIM IIPEBPALLEHUSIM:

1) 3Cu20 + 14HNO3 = 6Cu(NOs3), + 2NO + 7H,0

2) Cu(NOs), + Fe = Fe(NO3), + Cu

3) 4Fe(NOs3), = 2Fe;03 + 8NO; + O,

4) Fe;03 + Na,CO3 = 2NaFeO; + CO,

IIpaBunbHO 3anucanbl 4 ypaBHEHHS peakLui

IIpaBunbHO 3anucanbl 3 ypaBHEHHS peakLui

IIpaBunbHO 3anucaHbl 2 ypaBHEHUS peakui

[TpaBunbHO 3anucano | ypaBHEHHE peaKIiu

Bce ypaBHeHUs peakuuii 3anMcaHbl HEBEPHO

Maxcumanvrolii 6ann

ORI WD

HaHI/IH.II/ITe YpaBHCHUA pGaKHHﬁ, C TIMOMOMIIBIO KOTOPBIX MOKHO
CJICAYIOIINE TPEBPAILICHUA:

B
H2C=CH_CH3 L Xl

1,3,5-TpumeTun- O
— —_— X3 —_—
0OeH30I1

CTPYKTYpHBIE

IIpy HanumcaHuu ypaBHEHMH peakUuil HCHOIb3YHTE
OpPraHUYECKUX BEIIECTB.
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Copaep:kaHue BepHOT0 OTBETA M YKA3aHHUS 110 OLlCHUBAHHUIO Banisl
(,I[OHyCKaIOTCS{ HUHBIC q)OpMyJ'H/IpOBKI/I OTBCTA, HC HCKaXXaromue €ro CMLICJ’Ia)
Bapuant orsera
OtBeT BKJIIOYAET B ceOsl MATH ypaBHEHHWH peakiyii, COOTBETCTBYIOLIMX
CXEMe IIPEBPALLCHUI:
Br Br
CIUPT _
2) CH3-(I3H—(|3H2 +2NaOH ———— H;C-C=CH + 2H,0 + 2NaBr
Br Br
CH;
_ Cakr, t
3)3CH=C-CH; —————
H,;C CH;
CH; COOK

4) + 6KMnO, —-> +

H,;C CH; KOOC COOK

+ 6MnO, + 3KOH +3H,0
COOK

5) +3KOH —> © +3K,CO;4

KOOC COOK
IIpaBunbHO 3anucaHbl 5 ypaBHEHUH peakuil 5
[IpaBunbHO 3anucaHbl 4 ypaBHEHUS peaKIii 4
[IpaBunbHO 3anucaHbl 3 ypaBHEHUS peaKIi 3
[IpaBunpHO 3ammcaHbl 2 ypaBHEHUS PEaKIUil 2
IIpaBunbHO 3anucaHo 1 ypaBHEHHE peakuu 1
Bce ypaBHeHuil peaknuii 3ancaHbl HEBEPHO 0

Maxkcumanvuwiii 6an 5

IIpumeuanue. JlomycTUMO WCIONB30BaHUE CTPYKTYPHBIX (OpMYyNT pa3HOrO BHAA
(pa3BEpHYTON, COKpAIIEHHOH, CKEIETHON), OJTHO3HAYHO OTPAKAIOUINX MOPSIOK CBSI3U
aTOMOB W B3aUMHOE pAaCIOJIOKCHHUE 3aMeCTHTeNed W (DYHKIMOHANBHBIX TPYII B

MOJICKYJIC OPraHn4CeCKOro BeUIeCTBA.
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HeKOTopoe KOJIMYECTBO aJIOMUHUCBBIX CTIPYKEK DPACTBOPWIM IIpU HACPEeBaHUU B n(Na;CO3) = n(COy) = 1,7 Monb %
n30biTke 100% cepHO# kucnoThl. [losydeHHbI pacTBOp, B KOTOPOM Ha Ka)KIbld MOH m(Na.COs3) = 1,7 - 106 =180,2 m
IIOMHUHUS TIpuxoanTcs 37 atoMoB kuciopoza, mepeHecan B 1300 mi Boael. 3aTem N(AI(OH)s) = 2 - n(Al2(SO4)s) = 2*0,1 =0,2 monp T
JO0aBJISIIM K 9TOMY PacTBOPY KapOOHAT HATPHs NPH TIIATEIBHOM MEpEMELINBaHUU JI0 m(AI(OH)3) =0,2 - 78 =15,6 r <
OKOHYaHUs BBIJIENICHUs ra3a Maccoi 74,8 r. Onpenenute MacCoBYIO 00 HOHOB HATPUs Mppa = 34,2+ 10,8 +137,2 + 1300 + 1802 - 74,8 - 156 = 1572 r o
2 KOHCTHOM RafTRons: / Omnpenenena MaccoBast 011 HOHOB HATPHsSI B TIOJIyYEHHOM PacTBOpE: O
B orBere 3amummTe ypaBHEHHUS DPEaKIWH, KOToprv: yKa3aHsl B YCJOBHM 3a/add, U o(Na*) = 78,2/ 1572 = 0,0497, umm 4,97 %, oo
NPUBEIUTE BCE HEOOXOANMBIE BEIYUCIICHHS (YKa3bIBalTe €ANHHUIIBI H3MEPEHHS HCKOMBIX Otsor o S . - Z @)
paBUJIBHBIN ¥ TIOJHBIN, COJEPIKUT CIICAYIOIINE IIEMEHTHI:
(p3CCKIX BeNHIMH). ® [PaBWIBHO 3allMCaHbl YpPaBHEHHs peakluil, COOTBETCTBYIOIUX L
Cozep:kaHue BEPHOT0 0TBETA H YKA3AHMSA 110 OLEHUBAHHIO Baibl YCJIOBHIO 3a/laHu, %
(momyckatoTcst uHbIe GOPMYTUPOBKH OTBETA, HE HCKAKAIOLIME ET0 CMBICIIA) ¢ TPaBUJILHO TPOM3BCACHDI BLIMUCIICHHSA, B KOTOPBIX HUCHOJIL3YIOTCA —
Bapuant otseTa HEoOXonnMble (HU3WYECKHE BEIWYMHBI, 33JaHHBIE B YCIOBHH S
3anucaHbl ypaBHEHUsI peakLni: SafaHmi, A~
[1] 2Al + 6H,S04= Alx(SO4)s+ 30,1 + 6H,0 ® IIPOAEMOHCTPUPOBAaHA JIOTHYECKH OOOCHOBaHHAs B3aWMOCBS3b <
[2] H2SO4 + Na;COs= Na;SO4 + COst + Hy0 (bmnflecxnx BEIMYMH, HAa OCHOBaHWU KOTOPHIX IPOBOAATCA Z
[3] Alx(SO4)s + 3Na;CO3 +3H,0 = 2AI(OH)s + 3CO;1 + 3Na;SO4 I o, =
® B COOTBETCTBMM C YCIIOBHEM 3aJlaHMsl OIpeAeieHa HCKOMas <
[IpuBeneHp! HEOOXOANMBIC BEIYUCICHUS: (B rIEDIcAT BOTHEMHA N
n(COy) = 74,8 /44 = 1,7 momms [TpaBuIIbHO 3amMCaHbl TPH DJIEMEHTA OTBETA 3 N
Iycts N(COZ)E = X MOTb, [IpaBuiIbHO 3amucaHbl 1Ba 3JIEMEHTa OTBETA 2 RN
toraa N(CO2)pz = (1,7 — X) Mons [IpaBuibHO 3amMcaH OANH JIEMEHT OTBETa 1 —_
N(AI2(SOa4)3) = N(CO2)31 /3 = X/3 mob Bce ameMeHThI 0TBETa 3aIMCaHbl HEBEPHO 0 8
N(H2S04)[21 = N(CO2)z = (1,7 — X) monb Maxcumanvnviii 6ann 4
n(HZO)[j_] =6 - n(Alx(SOs4)3) = 6 - x/3 = 2X moJIb R
N(AIF*)/N(O) = 1/37 = n(AI**)/n(0) Ilpumeuanue. B cirydqae, Korya B OTBETE COJACPXKUTCS ONIMOKA B BBIYUCICHHUAX B OJHOM é
N(AIR*) = 2 - n(Alx(SO4)3) = 2 - x/3 = 2x/3 Mo n3 TpEX IIEMEHTOB (BTOPOM, TPETHEM MIIM YETBEPTOM), KOTOPAs MPHUBEIIAa K HEBEPHOMYY
n(O) =12 - n(Alx(S04)3) + n(H20)[13 + 4 - n(H2SO4) 21 = OTBETY, OLIEHKA 32 BBIIOJIHEHNE 3aJaHUsI CHIDKAETCSI TOJIBKO Ha 1 Oaiu. %
=12-x3+2x+4-(1,7-X)=2x+6,8 =
(2x13)/(2x + 6,8) = 1/37 =
X = 0,3 Mo %
Haiinena macca MOHOB HaTpus U Macca pacTBopa =
n(Na*) =2 - n(NazSO4) =2 - n(COz) =2 - 1,7 = 3,4 monb —
m(Na*) =3,4-23=78,2r =
N(Alx(SO4)s) = x/3 = 0,3/3 =0,1 moub =
M(Alx(SO4)3) =342 -0,1=3421
n(H20)y =2x=2-0,3 =0,6 monp =
n(H20);y=0,6-18=108T ——|
n(H2S04)pz = (1,7 -x) =1,7-0,3 = 1,4 moms -
m(H2SO4)=1,4-98=1372r

EaE
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BemeCTBo A conepxut 25,13 % yrnepona u 74,17 % xmopa mo Macce, OCTaJbHOE —
Bojopoa. M3 BemectBa A mpu 00paOOTKe M30BITKOM pPacTBOpa THMAPOKCHIA HATPUS
obpasyetrcs BemiecTBO b. M3BecTHO, 4TO (yHKIMOHANIbHBIC TPYMIbl B MOJEKYIE
BelecTBa b He HaXOATCS Y COCEHUX aTOMOB yIilepoia.

Ha ocHOBaHMM TaHHBIX YCIIOBUSI 3a0a4H:

1) mpoBeauTe HEOOXOAUMBIC BHIYMCICHNUS (YKA3bIBAiTE €AMHHIIBI H3MEPEHHST HCKOMBIX
(hM3MUeCKUX BEIMYUH) M YCTAHOBHUTE MOJIEKYISIPHYIO (POPMYITY BEIIeCTBa A;

2) cocTaBbTE BO3MOXKHYIO CTPYKTYpHYIO (popMyiy BemiecTBa A, KOTOpas OJHO3HaYHO
OTpaxkaeT MOPSIIOK CBSI3H ATOMOB B €r0 MOJICKYJIE;

3) HAMUIIUTE ypaBHEHHE PEAKIMH MOJTy4eHHs BemiecTBa b u3 BemecTBa A ¢ U30BITKOM
pacTBOpa THIpOKCcHAA HaTpusl (MCHOJB3YHTE CTPYKTYypHBbIE (OPMYJIBI OPraHMYECKUX
BEIIECTB).

Coaep:kaHue BepHOI0 0TBeTAa M YKa3aHUS 110 OLICHUBAHMIO Bajusl
(,E[OHyCKaIOTCSI HUHBIC (pOpMyHI/IPOBKI/I OTB€Ta, HC HCKAXAIOIIHUE €Tro CMBIC.IIa)
BapuanT otBeTa
DIeMEHTHI OTBETA:
1) mpoBeneHp HEOOXOAMMEIEC BEIYUCIICHHS:
w(H) = 100 — 25,13 -74,17 =0,7 %.
O6wmast popmyia opranndeckoro Berrectsa — CxHyCl,
X: y:z = (25,13 /12): (0,7 /1):( 74,17 /35,5) : (29,63 / 16)
Vcranosieno cootnomienre ynciaa aromos C, H, N u O B BemectBe:
x:y:zm=2,09:0,7:2,09=3:1:3=9:3.9
MornexynsipHast popmyiia opranudeckoro Berecta — CoHsClg

2) IlpuBeneHa cTpyKTypHas pOpMysIa OpraHM4eCKOro BEIIECTBA:

01\(fl/c1
C
c1\?1 ?l/c1
T
Cl Cl
3) CocraBieHO ypaBHEHUE PEAKIHH:
c1\cul/c1
C COONa
+ 12NaOH — + 9NaCl + 6H,0
c1\?1 g/a
g g NaOOC COONa
Cl Cl
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OtBeT HpaBHJ’IbHLIﬁ u HOHHLIﬁ, COACPIKUT CJICAYIOMINUEC DJICMCHTBI: 3
o IpaBUIILHO MMPOU3BCACHBI BBIYUCIICHUA, HeO6XOZ[I/IMLIe JUIA

YCTaHOBIICHUSI MOJEKYJSIpHOW (OpMYJIBI BEIIECTBAa, W 3alKcaHa
MOJIEKyJIsipHAs (OPMYIIa BEIIECTBA;

e  3amUcaHa CTPYKTypHas (Gopmylia OpraHHYECKOTO BEIIECTBA, KOTOPAs
OTPaXXac€T MOPAAOK CBA3H U BBAMMHOE PACIIOJIOKEHUE 3aMECTUTEIICH 1
(YHKIMOHAJBHBIX TPYMIT B MOJIEKYJIE B COOTBETCTBHH C YCIIOBHEM
3aJIaHus;

®  C HUCIIOJIE30BaHUEM CTPYKTYPHOU (pOPMYITBI OPraHUIECKOTO BEIIECTBA
3allMCAHO YPAaBHCHHUC pPCAKIHHU, HA KOTOPYIO IlaéTCSI YKa3aHuc B
YCJIOBUM 3aJaHUA

HpaBI/IJ'IbHO 3aI1MCaHbl ABa 3JICMCHTA OTBCTA 2

HpaBI/IJ'IbHO 3aIMcCaH OJHUH 3JICMCHT OTBCTa 1

Bce sneMeHTEI OTBeTa 3alMCaHbI HEBCPHO 0

Maxkcumanvuviti 6an 3
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