EnwHbIn rocynapcTeeHHbli 3k3amed, 2021 1. XUMAA

Eannblii rocygapcTBeHHBIH 3Kk3amMeH no XHMHH

HHCTPYKIHSA 110 BbINOJTHEHHIO PADOTHI

DK3aMeHaITHOHHAg paboTa COCTONT M3 JBYX YacTell, BKIIOYAIONNX B cebg
35 3agammii. Yacte 1 comepxur 29 3amaHIil ¢ KpaTKIM OTBETOM, 9YacThb 2
COIEPKNT 6 3aJaHIII ¢ pa3BEPHYTEIM OTBETOM.

Ha BBITIOIHEHNE SK3aMeHaIIIOHHOIT paboTHI IT0 XIIMII OTBOJNTCS 3,5 Jaca
(210 MuHYT).

OTBeTOM K 3aJaHIAM YacTH | ABIIeTCS IMOCIEIOBAaTEIFHOCTE II(p 1IN
gicao. OTBET 3allMIIITe IO TIPHBEISHHEIM HIDKe 0OpasllaM B IIONie OTBETa B
TeKcTe paboTEHI, a 3aTeM IIepeHecHTe B O1aHK oTBeTOB Ne 1. IToceoBaTe IBHOCTE
g p B 3agaHgx 1-26 3ammmTe 6e3 MpodeoB, 3aIIThEIX
H JIpYTHX JOIOJIHITETHHBIX CHMBOIIOB.

Orgert: 3 3 5

Ome'r:};; qu
OteeT: 34 273+ 4

OTBeTHI K 3aganmnaM 30-35 BKIHOYAOT B cebsa moapoOHOe OmmIIcaHIe BCETO
X0JIa BBITIONHEHNS 3aJaHns. B Onanke orseToB Ne 2 yKaKiTe HOMep 3aJIaHHS I
3AIHIIINTE €70 IOJTHOE PEllleHIIe.

Bce Omamkn EI'D 3amolHAIOTCA SPKHMH  9YEPHBIMH  YepHIUIAMIL
JoIryckaeTcsl HCIONb30BaHIe TeleBOll, KalIILISPHOI ILIH IePheBOIl pydeK.

IIpu BHIIONHEHIH 3aJJaHIII MOJXKHO TIOJIh30BAThCS YePHOBHKOM. 3alIllIcH B
YEepHOBHKE He YIHTHIBAIOTCS IIPH OIIEHHBAHIH paboTHI.

Ilpn BemONHeHHN paboTBl HCMONB3yilTe IlepHOIMECKYIO CHCTEMY
XHMITIecKnx snemenToB J[.J1. MenneneeBa; TaGMITy pacTBOPHMOCTH COJNEH,
KICTIOT U OCHOBAHIHII B BOJIE, NEKTPOXIMIYECKINT PsiJl HAIPSDKEHI METaJUIoB.
3TH COIPOBOIHTENBHBIE MAaTePHAIBI IPIIIATAOTCSA K TEKCTY pabOTBHL.

JI71s BEITHCIISHHIT HCIIONB3YHTe HEMPOTPaMMIIPYEMBIIT KaIBKY IS TOP.

Banmnel, momydeHHble BaMil 3a BBIIOTHEHHBIE 3a[JaHHA, CYMMIPYIOTCH.
ITocTapailTech BBITOJNHNITE KaK MOKHO OOJBINe 3aJaHILI I HaOpaTh HanbombIee
KOJIH9ecTBO Oauios.

Kenaem ycnexa!
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Yacts 1

Omeemamu K 3a0anuam 1-26 aenawomca nociedosameasHocms yugp. 3anuuiume
omeem 6 noie omeema 6 mexcme padomel, a 3amem nepesecume 6 BIIAHK
OTBETOB N 1 cnpasa om HoMepa COOMGEMCMEYIOWE20 3A0aAHUA, HAUUHAA C
nepéoil knemouku. IlocnedosamensHocms WUQp 3anuceviéalime 6e3 _npobenos,
3AHAMBIX_U_OPY2UX_OOHOJHUMENbHBIX CUME0106. Kaxcovill cuMeosl nuuiume 6
OmMOeTLHON KIeMoUKe 6 COOMEEenCcMEUN ¢ NPUEEOCHHBIMU 6 DAHKe ofpazyamu.
ITugper 6 omseemax na 3adanun 3, 8, 9, 11, 16, 17, 21-26 mozym noemopamecA.

J1s BBITIOTHEHH 3afaHiil 1-3 HCIONB3YITE CISAYIONNI pAl XHMIYECKHIX
3nmeMeHToB. OTBETOM B 3aJIaHHAX 1-3 sSBIETCS MOCTeJ0BATEIFHOCTH (D, MO
KOTOPBIMH YKa3aHBI XIIMITIECKIIe 371eMeHTHl B JAHHOM PSAy.

)Na 2)Mg 3)Br 4)F 5)cl

~

Onpe,uemrre, a4TOMBI KaKIX H3 YKa3’aHHBIX B pATY 3JICMCHTOB B OCHOBHOM COCTOAHIII
COOCPHAT BaAJICHTHRIC 3JICKTPOHEI TOIIBKO Ha 35-3Heprenmec1(0M MmoaOypoBHE.
3aImmmTe B I0JIE OTBETa HOMEpa Bm6pammx 3JIEMCHTOB.

OTBeT:

L ZaN ANUA NI9HhO9OdNHEd L

lZlII?. VKa3aHHBIX B PAIY XHMIUECKHX 3J€MEHTOB BBIOSDHTE TPH 3IIeMEHTa, KOTOpPHIC B o
Ilepnommdgeckoil cCHCTeMe XIMIYecKHX 31eMeHToB JI.I1. MeHmeneeBa HaXoAsaTcd B N
OofHOII TIpymmie. PacmoloKmnTe BBIOpAaHHBIE 3IEMEHTHI B IIOPAIKEe Bo3pacTaHII N)
KIICTIOTHBIX CBOIICTB IX BOJOPOIHEIX COEIIHEHIIT.
3ammmiTe B IIONE OTBeTa HOMEpa BBIOpAaHHBIX 3IEMEHTOB B  HYJKHOI
OCIIeq0BaTEIbHOCTIL.

OTBeT:

IIB UIICTIa YVEa3aHHBIX B pAOY 3JICMECHTOB B])I6epIITe ABa 3JIEMCHTA, KOTOPBIC IIMEIOT
OIIHAKOBOI BBICIIYIO CTEIIEHE OKIICTICHILA.
3ammniTe B MOJIe OTBETA HOMEpa B])I6paH}Ibl'X 3JIEMCHTOB.

OTBeT:
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II3 TIPEIOKEHHOTO TIEPEYHA BBIOSpHTE [IBa BEIIECTBA, B KOTOPHIX IIPHCYTICTBYET EII?. TIPeUIOKEHHOT'0 TIepeYHd BEIISeCTB BRIOSpHTE [JBAa BEIIECTBA, KOTOPBIS %
KOBaJleHTHas HENOJApHas XIUMITYeCcKast CBA3b. B3aNMOJIEIICTBYIOT C KDEMHHEM. m
1) BaO: 1) Bogopon T
2)  CoHs 2) pacTBOp IMAPOKCHIA KAl <
3) Ca0 3) pacTBOp a30THOII KIICIOTEI ay)
4) xyop
4) NaO - @)
5 N 5) pacTBOp CEpHOII KIICIIOTHI vy,
a
3ammmTe B IoJIe 0TBETa HOMepa BRIOpaHHBIX BEIECTR. ®)
3amInTe B II0JIe OTBETa HOMEpa BEIOpAaHHEIX BEIIECTR.
OtBerT: L
OTtBeT: me
rr]mpoopTotboctbaT HaTpud J00aBIUIN K M30BITKY pacTBOpa THIAPOKCIIA HATpPIIA. [
YCTaHOBHTE COOTBETCTBHE MEKAYy (opMylIoil BellecTBa M KIacCOM/TPYNIOI, K TToJTydeHH B pacTBOp COIH X CMEIIaH ¢ pacTBOPOM COJH Y, TIPH 3TOM BBITIAT JKEIITBI ¢
KOTOpOMY(-0i1) 3TO BEIIECTBO IIPHHAMICKHNT: K KakKIoil IIO3MIN, 0003HaueHHOI ocafok. I3 NpeITOKeHHOTO NepedHss BhOepuTe BemecTsa X 1 Y, KOTOPBIE TR
OVKBOII, IT0I0epHTE COOTBETCTRYIONTYIO IIO3MITIIO I3 BTOPOTO CTOJI01a, 0003HAUCHHYIO COOTBETCTBYIOT IIPHBEICHHOMY OIIICAHIIO. <
L 1) NaHPO, <
®OPMYVYJIA BEIIIECTBA KJIACCTPVIIIIA 2) NasPOy =
A) Cu(OH), 1) THAPOKCH OCHOBHBIIL 3) NaPOs; ll\o)
B) FeO 2) rHapoKcnd aM(oTepHEIT 4) CaClh X
B) FexOs 3) okcug amQoTepHBIil 5) AgNOs; o
4)  OKCHJI OCHOBHBIIT 3amminiTe B TaOmMITy HOMepa BRIOpAHHBIX BEIIECTB II0]] COOTBETCTBYIOIIHMH OYKBaMI. B
3ammuTe B TaOMIITY BEIOpaHHBIE (BT IO COOTBETCTBYIOIINMII OYKBaMIL. O] X|Y
A|b|B '
OTtgeT:

[ATACERDIVHAIATRUNI0n - <
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XUMMA

VCTaHOBIrre COOTBETCTBIE MEXAY (hOpMYIIOIl BEIecTBa I peaTeHTaMIl, ¢ KaIbIM 13
KOTOPHIX 3TO BEIIECTBO MOKET B3aIMO/IeTICTBOBAaTh: K KayK/I01T TO3HITII, 0003HaYe HHOI
OVKBOII, II0I0epPHTE COOTBETCTRYIONIYIO IO3MITII0, 0003HAUYCHHYIO ITH(POIL.

©OOPMVIIA BEIIIECTBA

1
2)
3)
4
5)

PEATEHTEI

07, Bry, HNO;
CH3:COOH, KOH, FeS
NaOH, Mg, Ba(OH)»
BaCly, Pb(NO3)s, S
HF, LiOH, H>SO4(p-p)

3amuTe B TaOMIITY BEIOpaHHBIE IMI(PEI IO COOTBETCTBYIOIINMI OYKBaMIL.

A

b

B

r

OTBeT:

II'VCTE!HOBIITG COOTBETCTBHE MEKAY pEaripyloNIMMII BEMIECTBAMH M IIPOIYKTAMIL,
KOTOpBIe 00pa3yloTcd IpH B3aHMOJESIICTBIII 3THX BENIECTB: K KaXHOil TO3MIIMIL,
0003HaYeHHOII OYKBOIl, MOJA0EpHTe COOTBETCTBYIONIVIO ITO3MINIO, 0003HAUCHHYIO

¢ poiL.

PEATHPYIOIIHME BEIIIECTBA

A) SiCly n KOH(u36.)
) KNO>u O
B) CuClu H.S

) S uH>SOy4(xomHII.)

b

r

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

TIPOJTYKTBI PEAKITUIT

KCL H»S103 1 H,O
KCL K»Si03 u H,O
H>S 1 HO

CuS n HC1

SO, u H)O

KNO;

3amuTe B TaOMIITY BEIOpaHHBIE IH(PHI II0/] COOTBETCTBYIOIINMII OYKBaMIL.

A

b

B

r

OTBeT:

©TpeHnpoBOYHbIE BapraHThl Ha cainTe 100balnik.ru
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Ba,uaHa CIIeIyIOIIad cXeMa IPeBpaIleHINT BEIIeCTB:

X Y
Cu—— CuCl, — Cu(OH),

Onpe,uemrre, KaKHE I3 YEKa3aHHBIX BEIICCTE ABIANOTCA BEISCTBAMIL XnY.

1) FeCl
2) Ch

3) Fe(OH)
4) HC

5) Ca(OH)»

3armmmTe B TaOIMIMITy HOMepa BEIOPAHHBIX BEIIECTB II0J] COOTBETCTBYIOIIIIMHI OYKBaMIIL.

X

Y

OTBeT:

VCTaHOBIrre COOTBETCTBIE MEKIy Ha3BaHIEM BelllecTBa 11 obmieil dhopmyoil Kiacca
(TPYTIIIBI) OPTAHITYECKIX COSIMHEHII, K KOTOpOoMY(-0if) OHO TIPHHAIIEKNIT: K KasKIoil
TIO3MININ, 0003HAYECHHOIT OYKBOIL, MOA0SpHUTE COOTBETCTBYIOIIYIO ITO3MITNIO I3 BTOPOTO
cTo011a, 0003HAYEHHYIO I pOIL.

HA3BAHIE BEIIIECTBA

A) m3ompeH

b) mpommoHoBas KicI0Ta

B) sTmwigopMmuar

3amimmTe B TaOMIITY BRIOpaHHEIS () PEI 0] COOTBETC TBYIOITIIMI OYKBAMIIL.

A

b

B

OTBeT:

9]
2)
3)
4

OBITAS ©OPMVIIA
CoHon202
CuHn»
CpHy
CpHrOn

3/16
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EnwHbIn rocynapcTeeHHbli 3k3amed, 2021 1. XUMAA

HB TIPEITOKEHHOTO TIepeYHs BRIOEpPHTe JBa BEMIECTBA, U KOTOPHIX XapaKTepHa ylc-
MPaHc-M30Mepi.
1) IHKIOTeKcaH
2) mpommH
3) rekceH-2
4) Oyren-1
5) Oyten-2
3aImmInTe B 1MoJie 0TBETa HOMepa BHIOPaHHBIX BEIECTB.

OTBeT:

HB TIPEIJIOXKEHHOTO IIEpEYHs] BRIOEpHTE JBE PpEakINmi, B pe3ylbTaTe KOTOPBIX
oOpa3zyeTcs aleTIIeH.

1) rugpomnmns KapOuga KaabIfid

2) rugponns KapOmua alFOMITHIIS

3) JerHApOINIKIH3AIIIL TeKcaHa

4)  mIpoNM3 MeTaHa

5) HmermapupoBaHIe IMpoOIaHa

3armmInTe B 1MoJie OTBETAa HOMepa BHIOPAHHBIX peakITHil.

OTBeT:

II?. TIPEIJIOXKEHHOTO TIepedYHA BHIOEPHTE [Ba BEIIECTBA, C KOTOPBIMI pearupyeT

STIJIALIETAT.
1) NaCl

2) HO

3) NaSO4

4) KOH (p-p)

5) CHs;CH)OCH3

3amImnnTe B I0JI€ OTBETA HOMEpa B])I6paHH])IX BCIIECTB.

OTBeT:

TpeHupoBouHblR BapwaHT Ne13 ot 22.02.2021

NEIIHII034a.

1) HNOs3

2) CO;

3) CHs

4) HO (H)

5) AgO (NHsp-p)
JaIIITe B II0JIe OTBETA HOMEpa B])I6paH]{bl'X BCIIICCTB.

OTBeT:

COOTBETCTRYIOIIYIO TIO3NINNE0, 0003HAUECHHYIO I poil.

CXEMA PEAKITHIT BEHIECTBO X
A) X+ Cl, ﬂFCﬁIIS—CIIQCI 1) Benzon
KT, 2) Toayoul
b) X+ Cl, — C¢H,4Cl—CH;
3) cTHpon
£) X FE — CellsantHE VS 4) enon
r X+cCl, ﬁ"*cﬁHﬁClﬁ 5) aranon

6) n-Kcuion

3ammmTe B TaOIIIIY BEIOpaHHBIE INI(PEI IO COOTBETCTBYIOMINMI OYKBaMIL.

A|B|B|T
OTBeT:

©TpeHnpoBOYHbIE BapraHThl Ha cainTe 100balnik.ru
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II?. TIPE/UIOXKEHHOTO TIepeYHs BHIOEpHTE JBa BEIECTBA, C KOTOPHIMHI pearupyeT

VCTaHOBIrre COOTBETCTBHE MEKIY CXEMOIl peakI[M 1 BemeCTBOM X, KOTOpoe
TIPHHIMAeT B Heil ydJacTHe: K KajkKIoil Io3mIum, o0o3HadeHHOI OVKBOIL, mombeprTe

~
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EnwHbIn rocynapcTeeHHbli 3k3amed, 2021 1.

VCTaHOBIrre COOTBETCTBHE MEXKAY CXeMOil peaKIll I OpTaHHYeCKHIM BeIleCTBOM, II3 TIPETIOKEHHOTO TIepedHs BRIOepHTe BCe BEIIeCTBA, PEAKIIHI Pa3lIOKeHIs KOTOPBIX
KOTOpOe ABIAeTcs IPOAYKTOM pEaKINN: K KaxIoil IO3HIINH, 0003HadeHHoIl OYKBOIL, OTHOCHTCS K OKHCIIHTENEHO-BOCCTAHOBHTEILHBIM.
I10/I0€PHTE COOTBETCTBYIONIYIO TIO3MINI0, 0003HAYEHHYO0 (P OIL. 1) rugpokcmx Mean(Il)
CXEMA PEAKIIHI IMPOOYKT PEAKITIIT 2) HuTpat cepebpa
H,, 1) MypapsHHasA KMCIOTA 3) THIpoKapboHAT KaTbIILT

A) aueToH ——= 4) KpeMmHHEBas KICIOTa

_ 2) ykcycHas KHCIOTa 5) mepMaHTaHAT KaJid

21

B) (opmamsaerig —— 3) Meranon 3armmmTe B IOJIEe OTBETa HOMEPA BEIOPAHHBIX BEIIECTB.
B) srason Cusi? 4) aTaHanb OTtBeT:

KMnO,, H,SO,, £° 5) mponanon-1 I3 mpennokeHHOTO TIIepedHsl BHIOEpPHTE BCe BHENIHHE BO3ACHCTBHS, KOTOPHIE

e 3} t] r v

') aueranbiaerng - 6) nponasox-2 TIPHUBEYT K YBEIHYEHIIO CKOPOCTH PeaKITHI MeXIY MarHIeM I CONSHOII KIICIoTOIl.

3ammuTe B TaOMIITY BEIOpaHHBIE I PEI TT0 COOTBETCTBYIOIINMII OYKBaMIL.

OTBeT:

Ba,uaHa CIIEYIOIIAs CXeMa TIPEBPAaIIeHIIIT BEIIeCTB:

Onpe,uemrre, KaKIIEe 113 YEKa3aHHBIX BCISCTE ABJIAIOTCA BEIICCTBAMIL XnY.

1) wmeTaHON
2) oxkcun yriepoxa(IV)

A

b

B

B

HN
CH, — X — CH;—CH; ——>Y

3) ameTiieH
4) 3TIIaMHH
5) HHTpoO3TaH

XUMAA TpeHupoBouHblR BapwaHT Ne13 ot 22.02.2021 5/16

1) yMeHbBINEHHE TEMIIEPaTyphI

2) yBemIYeHHe J1aBIeHHSI BOJOPO/Ia

3) yBemIueHHe KOHIIEHTPAIH COJSHOI KICIOTHI
4)  yBeIHYEHIIe TEMIIEpaTyphl

5) yMeHbIIeHHe JIaBIEHIS BOJOPO/a

3aImmmTe B I0JIe 0TBETa HOMepa BRIOpAaHHBIX BHEIIHIX BO3ICIICTBIIL
O3
OTBeT:

3ammmnnTe B Ta6mmy HOMEpa B])I6paHH])IX BEMIECTE 110 COOTBETCTBYHOIIIIMIL 6}’]{BaM]I.

OTBeT:

X

e

©TpeHMPOBOYHbIE BapuaHTbl Ha canTe 100balnik.ru
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CTAaHOBHTE COOTBETCTBIE MEMNTY CXEMOI peakimil ¢ H3MeHEHHEM CTelleHHI VCTaHOBIrre COOTBETCTBHE MeKAY (hOopMYyIIOil comn I cpefoil e€ BOJIHOTO pacTBOpa: K %
OKIICIICHIS BOCCTAHOBHTENISA B Hell: K KaKIOI IIO3MIMHN, 0003HAYeHHOIN OYKBOIL, KaKJ0Il mo3mmmi, o003HauYeHHOI OYKBOIl, moa0eplTe COOTBETCTRYIOMIYIO ITO3MINIIO, m
moa0epHTe COOTBETCTRYIOLIYIO IIO3MINIIO0, 0003HAYSHHYIO I pOil. 0003HaYeHHYIO () POIL. T

CXEMA PEAKIIHNH HU3MEHEHUE CTEITEHH ®OPMVJIA COJIII CPEJIA PACTBOPA s

OKHCJIEHITA A) KyxCOs 1) memrouHas 0

BOCCTAHOBHUTEJIA B) KNO; 2) meitTpanbHas @)

A) S+KOH — K5S + K»SOs + HyO ) o B) ZnCl, 3) Kucras o

b) KI+KMnOs+H,0—1,+MnO,+KOH 2) S°— s I') NasPOy %
B) CaO +C — CaC,+CO 3) $°—g?

4 Mo — Mn™ 3ammmTe B TaOIIIY BEIOpaHHBIE INI(PEI 10 COOTBETCTBYIOMINMI OYKBaMIL. L

5) C0—ct A|B|B|T [

OtBeT: =

6) C0—C? =

3amnTe B TaOMIITY BEIOpaHHBIE IMI(PEI TT0J COOTBETCTBYIOIINMII OYKBaMIL. <

AlB|B CTAHOBHTE COOTBETCTBIE MEXTY (PaKTOPOM, [efiCTBYIONIIM Ha PABHOBECHYIO CHCTEMY <

OtseT: —

Ny +3Hyq) == 2NH;,, + Q, <

. N

YCTaHOBme COOTBETCTBHE MEKIY (OPMYIIOl COINI H MPOIYKTOM, 00Opa3yIOUIMes Ha U HampaBJIeHHEM CMEIIeHHS XHMIMeCKOT0 PaBHOBECHS B 3TOIH CHCTeMe: K KaiJIol —>
KaTode IpH 3IEKTpoII3e e€ BOOHOI'O pacTBopa: K KasKgoll mo3minm, o0o3HadeHHOI mosmiuH, 0003HAYEeHHOI 6}?]{]30;]“1_1 Ho)]ﬁep]rre COOTBETCTBYIOIIYI0  IIO3HIIIIO, S
OyKBoIl, ToI0EpHUTE COOTBETCTBYIONIYIO MTO3HINIIO, 0003HAYEHHYIO IIH(POIL. o6o3HaueHHy0 1(poil. N

COPMVJIA COJII [POAVKT HA KATOJIE BO3/IEIICTBIE HA CMEILEHIE XIMITYECKOT'O N

A) Al(SOy)s 1) Cs CHCTEMY PABHOBECIIA
B) Cs:S0s4 2) Al A) poOapnenne karanmsatopa 1) B CTOPOHY IPSIMOIT peakITHi ——
B) Hg(NOs), 3) Hg b) mNOBBIIIEHHE KOHIEHTPAIMH 2) B CTOPOHY 0OpaTHOM peaKIIHi —
I) AuBr 4) H, aMMHaKa 3) TpaKTHYECKH HE CMENIAETCA =
5) Au B) mnoHmbKeHNE TeMIepaTyphl —
6) S I') moBmIIIeHNE TaBIeHHII ——
3 6 g 6 . =
3ammrnTe B TabIHIy BEIOpaHHbIE II(PHI 10l COOTBETCTBYIONIMII OYKBaMIL. AIIIIITE B TAOMIIY BHIOPAHHbIE IHI(PBI 10 COOTBETCTBYFOLIIMII OYKBaMII =
A[B[B]T |A|B|B|T =
OTBeT: OtseT: —
=
=
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VCTaHOBIrre COOTBETCTBIE MEKIY Ha3BaHHAMH BEINECTB I PEareHTOM, ¢ IIOMOIIBIO
KOTOPOT'0 MOXKHO Pa3/IITdUTh 3TH BEIIECTBA: K KayKIOIl ITO3HINII, 0003HAaUeHHO0IT OYKBOIL,

moAOepUTe COOTBSTCTBYIOIIYIO TTO3MINIE0, 0003HAYCHHY0 IH(POIL.

HA3BAHIIA PEATEHT
BEIIECTB
A) TpomaHOI I IPOIIaHOH 1) HaTpuit
b) wmeTHnmamuH (p-p) 1 MeTaHOI (p-p) 2) THIPOKCH] HATPHS
B) mpomaHoT H IIIHIIEpHH 3) [Ag(NHz):]OH
I') 6yrue-1 n 6yTHH-2 4) denondranenn

5) rumpoxcng Mem(Il)

3amnTe B TaOMIITY BEIOpaHHBIE (BT TI0J COOTBETCTBYIOIINMII OYKBaMIL.
A|B |B |T

OTBeT:

VCTE!HOBIITG COOTBETCTBHE MCEHETY cXeMoil MpeBpallcHIA BEIISCTBA H Ha3BaHIIEM

XIMITJECKOTO IIPOIlecca, JIeKAallero B OCHOBE 3TOTO IIPEBpAIeHNA: K KaxIoi
mo3mm, 00O03HAaYeHHOIN OVKBOII, IIOJ0EpHTe COOTBETCTBYIONIYIO ITO3MIIIIO,
0003HaYCHHYIO () POIL.

CXEMA ITPEBPAIITEHITIA HA3BAHIIE ITPOITECCA
A) 0el0K — JUIEHTHIBI 1) mommepH3amsa
b) ammHoOKIICIOTa — MOMHIISITH 2) TONHMKOHISHCAIINS

B) denon — denondopmansaerngHas cMoma 3) THIPOII3
4) rugpaTaIs

3ammmTe B TaOIIIITY BRIOpaHHBIEe IH(PHI II0] COOTBETCTBYIOMINIMI OYKBaMIL.
A|B|B

OtBeT:

TpeHupoBouHblR BapwaHT Ne13 ot 22.02.2021 7716

Omeemom K 3a0anHuam 27-29 asaaemca uucno. Januuwiume 3mo 4ucio 6 noie
omeéema 6 mexkcme padomei, COOIOOAA NPU IMOM YKAZAHHYIO CINENEHD
mounocmu. 3amem neperecume mo uucio 6 BIAHK OTBETOB A¢ 1 cnpasa
Om HOMEPA COOMEEMCMEYIouez0 3a0aHUA, HAUUHAA C NPAGON KIEMOUKI.
Kaycowvtit cumeon nuuiume 6 Omoe/bHOU KIeMOUKe 6 COOMEEHICHEUU C
npueeoéHHLIMU 6 OaaHKe oopasyamu. Eounuuyer uzmepenua Qunueckux
GETUYUH NUCAM b HE HYHCHO.

Kakast Macca pacTBopa ¢ MaccOBOII JI0Jell cepHOIl KHCIOTH 95% moTpedyeTes s

npuroTtoBIeHns 500 T pacTBopa ¢ MaccoBOII JJoMell cepHOIl KICIOTEI 40%?
OTBeT: T (3ammmTe 91¢I0 ¢ TOYHOCTRIO JI0 JIECATHIX. )

BrrancanTe 065EM (H.y.) KucIopoa (B IHTpax), HeOOXOIHIMOTO IS OKICIEHHS 56

1 (H.y.) okcuga cepsl(IV) B okcna cepri( VI).
OTBeT: 11 (3amimmTe 9icI0 ¢ TOYHOCTRIO 0 IIETHIX. )

IIpu pactBopeHmn okcua mean(1l) B 305ITKe cepHOIT KHCIOTH 00pa3oBanach Colb

Maccoit 40 r. Berancmite Maccy (B TpaMMax) pacTBOpHBIIerocd okcuaa meam(II).
OTBeT: T (3amunmTe 91¢I0 ¢ TOYHOCTHIO JI0 1ENBIX.)

He 3aby0sme nepenecmu 6ce omeéemaul 6 071aHK omeemoe Ne 1 6 coomeemcemeuu
¢ UHCMpyKyueil no 661NOTHEHUI0 PADOMbL.

©TpeHnpoBOYHbIE BapraHThl Ha cainTe 100balnik.ru
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Yacts 2
na zanucu omeemoé Ha 3adanus 30-35 ucnons3yiime 5JIAHK OTBETOB M
2. 3anunwiume cHauana Homep 3aoanua (30, 31 u m.o.), a zamem e2o0 nodpodHoe
pewierne. Omeéemsl 3anuceléaiime Uémro u pazoopuuso.

Jlng BeimoHeHNA 3agaHmit 30, 31 ICIONB3YIITe CIIeIVIONTHII IepeUeHb BEIeCTR!

IHXpOMAT HAaTpId, IepMaHTaHaT KaJIlid, cepHas KIICI0Ta, oI HaTpId, CIUIIKAT
Kamns, cyinbdar Marams. J[OIMycTIIMO HCIIONIB30BaHIE BOJHEIX PacTBOPOB 3THX
BEIIECTB.

IIB NpEeITOKCHHOID IIEPEYHA BEIIECTB BHGepIITe BCIIECTBA, OKIICJIITEIIBHO-

BOCCTAaHOBHTEIbHAA pPCaKIA MEETY KOTOPBIMH IPHBOIHT K 06p330]331-1]1}0 ABYX
coleil u MpoCTOrO BEIISCTBA. 3ammunire YpaBHEHIIEC TOIBKO O,JIHOIUI H3 BO3MOMKHBIX
OKHCIITEIbHO-BOCCTAHOBHTEIIBHBIX peaKmn"I. CocTaBbTe BHeI{'TpOH]{bIﬁ OamaHc,
YEKaXKIITE OKHCIITEIb I BOCCTAHOBHTED.

IIB MpEeIIOCHHOT O IIEPEYHA BEIIECTB BBIGepIITe CIUIBHYIO KIICIIOTY H BEIISCTBO,

KOTOpOE BCTYIIAST C 9TOIl KHCIOTOH B PEaKIo HOHHOTO obMeHa. 3armmmmiTe
MOJIEKYISIpHOE, IIOJIHOE I COKpalllEHHOE HOHHOE YpaBHEHIS TOJIBKO O,HHOIUI m3
BO3MOKHBIX peamnn"x.

LIepe:*. pacTBop 6p0M11,ua AJTFOMIHILA IIPOITY CTIIII aMMIIaK, IIPH 3TOM BBIIIAII OCaJoK

Oemoro mBera. IlomydeHHBIT OcaJoOK OTAETHIN M TIOJSICTBOBAIH HA HETO
pacTBOpOM THJPOKCHAA Kalis, B pe3ylabTaTe dYero ocaJoK IOJTHOCTBIO
pacTBopIUIics. B IoNydeHHbI pacTBOp MO KAIUIIM J00ABISUIN CEPHYIO KIICIOTY.
CHavala IpoNCXOIUIO BhITIa[eHIe OeTIoro oca/IKa, a 3aTeM IIpH J00aBIeHIIN HOBO
TIOPITHH KICJIOTHI — €r0 IIOJTHOE PaCTBOPEHHE.

Harmmmite ypaBHEHIS 9eThIPEX OIMIICAHHBIX PEAKITIIL.

Hammm"re YpaBHCHIIA peammii, C TIOMOIIBH) KOTOPBIX MOMKHO OCYIIECTBHTE

CIIeIyIOIIIIE TIPEBPATIICHII:
KMnO,, KOH HNO;, H,S0,, 1°
C¢Hs—CHO — X —> Genson 7o

Br,, FeBr;
—» X, ——»X; —» 3-OpoMaHuInH

Ilpn HamicaHIN YpaBHEHHII peaKImil WNCIONB3YIITe CTPYKTYPHBIE (OPMYIIBI
OpraHIIecKIX BEIECTB.
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PacTBop HuTpara cepedpa Maccoil 224 T co/Iep:KHT paBHOE TICIIO aTOMOB KIICIIOPO/Ia
1 Bogopona. K atoMmy pacTBopy nobasiumi 25%-HEII pacTBOp XJIOpIIa INIHKa. [Ipn
3TOM B pacTBOpe HE OCTAIOCh HH HOHOB cepebpa, HH XIOpPHJI-aHHOHOB. K
TIOIYIeHHOMY pacTBopy mobasmmt 320 T 30%-HOro pacTBOpa THMIpPOKCHIa HATPI.
OmnpegennTe MaccOBYIO JOMI0 THAPOKCHIA HATPHA B KOHETHOM pacTBODE.
B oTBeTe 3ammnmiTe ypaBHEHHS PEaKI[Hil, KOTOPbIE YKa3aHBl B YCIOBHH 3ajatdi, 1
TIPHBEINTE BCE HEOOXONMBIE BBIUHCIEHNS (yKa3plBallTe eIHUIBI H3MEpEHHS
HCKOMBIX (DH3IYECKHX BETHIHH).

OprammeCKoe BellecTBo A comepxut 80,38% xmopa, 18,11% yrnepoma i 1,51%
BoJ0poJia 110 Macce. 113BecTHO, 9TO BEIIECTBO A BCTYIIAeT B PEAKIIUIO ¢ PaCTBOPOM
THApOKcHAa Oapms IpH HarpeBaHHN, OAMH H3 TPOTYKTOB 3TOH pPEeakINH HMEeT
coctaB C4H;04Ba.

Ha ocHOBaHIH JaHHBIX YCIIOBIL 3aaHIL:

1) mpoBexnTe HeOOXOANMBIE BBIMHCICHHS (yKa3blBallTe eIHHHIBI M3MEPEHHS
HCKOMBIX (PI3HYECKIX BETIYIH) I YCTAaHOBHTE MONEKYIAPHYIO (hopMyITy BellecTBa
A;

2) cocTaBhTE BO3MOXKHYIO CIPYKTYpHYHO (Qopmyrny BemectBa A, KoTopas
OJIHO3HAYHO OTPaKaeT IIOPSNOK CBS3H aTOMOB B €10 MOJIEKYIIE;

3) HamIIHTE YpaBHEHHE PEaKINH BENIecTBAa A ¢ pacTBOPOM T'HJIPOKCHA Oapis mpH
HarpeBaHHH (HCIIONB3YITe CTPYKTYPHBIE (POPMYIIBI OpraHIMIecKIX BEIIECTB).

©TpeHnpoBOYHbIE BapraHThl Ha cainTe 100balnik.ru
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PACTBOPHMOCTB KHC.I0T, COJIEI H OCHOBAHHII B BOIE

H* Li* K* | Na*° | NH | Ba® | Ca®™ | Mmg®™ | 7 | AP | c™ | 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
E 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 E P P P P g H |y M | E
Br P P P P P P P P P P P P P P 5 H M M P P
r r P P P P P P P P P ? P 4 P P H H H M ?
i P P P P P - - - H - - H - H H H H H H H
HS- P P g P P P P P P ? 4 7 ? ? ? ? ? ? s ?
SOs P P P P P H H M H ? - H ? s M H H H ? ?
SO, P P P P P H M P H P P P P P P M - H P P
HSO,” P P |y P P 74 ? ? - ? ? ' 7 ? £ ? ? H ? z
NOy P P P P |y P P P P P P P P P P P P - P
NO,” P P P P P P P P 4 ? ? ? ? 7 M ? ? ? ?
PO,* P H P P - H H H H H H H H H H H H H H H
HPO,~ 5 ? P P P H H M H . ? H £ H s ? ? M H ?
H,PO, P P P P P P P P P ? ? B ? P P P ? - ? 2
CO,> P P 3 | P H H H H 2y 2 H - H H H H H ? H
HCO," P P P P P P P E 5 ? ? P ? ? ? ? ? P ? ?
CH,CO0~ P P P P P P P P P - P P - P P P P P - P
Si0,™ H | H P P ? H H | H H ? ? H ? H | H ? ? H ? ?
MnO,~ P P P P P P P P P P 7 ? ? ? P ? ? ? ? ?
Cr0,~ P P P P P M P ? H 'y ? ? P ? ? H H M ? P
CrO>- P P P P P H P P H ? ? ? H H H H H H H H
ClOy” P P P P P P P P P P P ? ? P P P P P ? P
ClO” P P P P P P P P P P P P P P P P P P ? P
«P» — pacteopsercs (> 1 rHa 100 r H,0): «M>» — mano pacteopsgercs (or 0.1 r 70 1 r Ha 100 r H,0)
«H» — ue pactBopserca (Menbme 0,01 r #a 1000 r Bognl);  «—» — B BOAHOH Cpejie pa3iaraerca
«7» — HET JOCTOBEPHEIX CBEJCHHH O CYIIECTBOBAHHH COeIHHEHHH

PAT AKTHBHOCTH METALTOB / 3. TEKTPOXHMHYECKHI PAT HANP SUKEHHI
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H;) Sb Bi Cu Hg Ag Pt Au_

AKTHBHOCTD METAUIOB YMEHBIIAETCA

©TpeHMPOBOYHbIE BapuaHTbl Ha canTe 100balnik.ru
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XUMMA

TpeHupoBouHblR BapwaHT Ne13 ot 22.02.2021

Nepuoguyeckan cucrtema xummyeckux anementor .. Mengeneesa

FT'pynn bl
| Il 1] v v Vi Vii Vil
1 2
1| Hioos (H) He «00
Baaopaa renad
3 n 5 G 7 H 3 0
N | 2| Lisx | Becos | waiB | 20C | woN | w00 | wxF Ne s
Mrwdt Sepurmd Sop ¥rnepoa Agor Kucnopon @Top Hecw
1 12 13 14 15 1% 7 16
€ | 3 | Nazs | Mg2ear | 2s3sAl | 2209Si | 30w7P | 206S | 3s4sCl Ar s
HaTpwi Manost | Amowssd | Kpewss®l ocpop Cepa Xnop Aprow
13 20 2 = i 24 = b3 P 1)
P 14| Kuew | Cawoe | Scasss | Tierso | Vst | Creoo | Mnsess | Fessss | Cossas | Nisss
Kanw Kaneiupd CaHa THTas Baagi Xpou Maprasey Heneso KoGansT HANEN:
" = 30 3 2 3 £ = ®
3sCu | s53Zn | se2Ga | m=Ge | 7azAs | sSe | m=Br Kr a0
Mens Lhex ranmwi Fepuanal |  Meausax Cenes Epow Ko
o 7 38 3 0 ] o) 4 2 s 3
5 | Rbesar | Srevez | Yesar | Zrsizz | Nb s | Mossse | Tceest | Ruioior | Rhozas | Pd s
a Pytuua Crposist VT Llipworiad Huolwd Manulige- TexHe PyTesm Bogmi Namagwi
7 5 a9 = 51 = ] ]
10757 AQ | 11241 Cd | 11422In | 11263Sn [ 121758Sb | 170 Te | 12520l Xe 13120
bl Cepefipo Kapue Vi Qnoso Cypema Tenmyp Maa KceHoH
= 3 53 72 7 78 75 76 77 75
6 | Cs 1291 | Bats7as| La- 13891 | Hf mas | Ta1s0ss | Wisass | Re 1se21 | Os1s02 | Ir1eez2 | Ptissce
Lgawd Bapwit Nawmas Fa@emi Taman Bored®pan Sernd O Mpeaa? mnatmwia
i) 0 B = = & = =
19557 Au | 2005eHg | 20438 Tl | 2072Pb | 2086 Bi | pogPo | pig At Rn =g
3anaro PTYTe Tams Camrey SwcMyT MonoHA ACTaT PanoH
& 3 ) 104 105 106 107 108 109 110
7| Frezs) | Razs | Acepzn | Rfpst | Db psy | Sg ss) | Bhzsyg | Hs pssy | Mt sy | Ds oy
Paamd Axrind | Pesepopo | Cubopriwt Sopud Xacowh MedTHepwd | Aapsuraamist
m 12 3 112 115 116 17 5E)
g Rg | 12251Cn | pesiNh | pagFl | pegMc | peglv | pagTs 0g pay
Koneprsmnsh | Hyoowid oneposwit | Mockoend | Mvsepmopi | Tesikecd Oramecos
* JlaHTaHouabl
55 3 &0 & 2 = B2 & 3 & 5 63 70 71
Ceiwo | Prias | Ndiee |Pmpeg | Smiso | Euisz | Gdist | Thiss | Dyssas | Howss | Erwer | Tmwss | Ybima | Luis
Uepwit I'paecelu Hecuiul NpomeTiad Camapwi Esponmi raganemi TepOwi Arcnpoait = Splvi Tymad WTTepOw MioTewsi
B B * AKTMHOMbI B B - -
) 3 @ = ) %= = 57 %@ = 100 101 02 0]
Thz:z | Pazn U2ss | Np2s7 | Pupsy | Ampey | Cmpen | Bkpen | Cfizsy | Espsy | Fmpsn | Mdpss) | Nopsy | Lrpsy
Topwd NpoTaxmi-d ¥paH TTyToHMA Kaopui Sepunad Sepud  |Mernencesl|  osenud Noypercal

©TpeHMPOBOYHbIE BapuaHTbl Ha canTe 100balnik.ru
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CHcTeMAa ONleHHBAHHSA 3K3aMeHAIHOHH 0if padoThl 0 XUMHH
Yacts 1

3a mpaBIUTHHEIT OTBET Ha KakIoe I3 3ajanmi 1-6, 11-15, 19-21, 26-29
ctaBuTca 1 Gamm.

3agaHile CUNTAeTCd BBIIOMHCHHBIM BEPHO, €CIH 3K3aMECHYEMBIIl [all
TPaBIUIBHEII OTBET B BIIE IIOCICIOBATEIFHOCTH ITH(p IUIH WHCIA ¢ 3aJaHHOI
CTEINeHbI0 TOYHOCTI.

Ne OTtBeT
3aTaHIs
1 1
2 453
3 35
4 12
] 143
6 24
11 244
12 35
13 14
14 24
5] 14
19 25
20 34
21 216
26 322
27 210,5
28 28
29 20

TpeHupoBouHblR BapwaHT Ne13 ot 22.02.2021 12/16

3agamnsa 7-10, 16-18, 22-25 cumTaroTcad BBIIOTHEHHBIMH BEPHO, €CIIH
TIPABUIIBHO YKa3aHa I0CIIe0BaTeIbHOCTD IIH(P.

3a MIONHEII TIPaBHJIBHEIT OTBET B 3amaHax 7—-10, 16—18, 22-25 cTtaBuTcq
2 Gamma; eclm JOIVIICHAa OfHA ommoOKa — 1 Galnr; 3a HeBepHBIT oTBeT (Oolee
OJTHOIT OIIMOKII) ILTH €T0 OTCYTCTBHE — 0 GasioB.

Ne OtBeT
3aJaHHs

7 295
8 1533
9 2645
10 25
16 2231
17 6342
18 35
22 4435
23 1231
24 3211
2.5 1453

©TpeHMPOBOYHbIE BapuaHTbl Ha canTe 100balnik.ru

~

oN ANX NI9HhOdO0dNHad 1

[WITWERVIVHANIATNINI0 - zezote



EnwHbIn rocynapcTeeHHbli 3k3amed, 2021 1. XUMAA TpeHupoBouHblR BapwaHT Ne13 ot 22.02.2021 13/16

Yacts 2
113 Tpe/IIo;KeHHOTO TIEepeYHd BEIISCTB BBIOSPHTE CIUIBHYIO KHCIOTY H BEIIECTRBO,

KOTOpOoE BCTYIIAST C 9TOIl KICIOTOH B PEaKIo HOHHOTO oOMeHa. 3aImHImTe

KpuTepHH olleHHBAHHS 3aTaHHI ¢ PA3BEPHYTHIM OTBeTOM i =
MOJIEKYNApHOe, MOIHOE H COKPAaNIEHHOE IIOHHOE YpPaBHEHNS TOJBKO OJHON I3

©TpeHMPOBOYHbIE BapuaHTbl Ha canTe 100balnik.ru

Jlng BeImoHeHNA 3aganmit 30, 31 ICIoIb3yIiTe CiIeIVIONIHII IepeUeHb BEIeCTR! RO DRI praseis:
JIXpoMaT HaTpI, IepMaHTaHaT Kallid, cepHas KIICI0Ta, HOII HaTPH, CIITHKAT Copepxanue BePHOTO 0TBETA H YKA3AHHS 110 OLeHABAHATO Bbawsl
Kanns, cynboaT MarHud. J[oIycTHMO HCIIOIb30BaHIEe BOJIHBIX PAcTBOPOB 3THX (xoTyCKAKOTCA HHETE HOPMYTIPOBKII OTBETA, HE HCKAKAIOINIE eT0 CMBICTA)
BEIIECTB. Bapuanr orBeTa
DIIeMEHTHI OTBETA:
I3 mpedo:KeHHOTO TIEPETHS BEIIECTB BHIOEPHTE BEUISCTBA, OKMCIHTEIBHO- 1) BbIOpaHBI BEIeCTBa, N 3AICAHO MOJEKYISPHOE YpaBHEHIE
BOCCTAHOBHTEIIbHAS PEaKIs MEXTy KOTOPhIMH IIPHBOJHT K 00pa3oBaHIIO JBYX PeaKIII HOHHOTO 06MeHa:
coJIell 1 IIPOCTOro BEIeCcTBa. 3aIHIIINTe YpaBHEHIIE TOIBKO OJJHOI I3 BO3MOMKHBIX HSO4 + K»Si03 = HySiOs + KaSO4
OKIICIINTETFHO-BOCCTAHOBHTEIBHBIX peakumil. CocTaBbTe 31EKTPOHHEBIN OamnaHc, 2) 3ammicaHb! IONHOE 1 COKPAIIEHHOE HOHHOE YPaBHEHIA peaKIIyii:
YKaKITe OKHCIINTENb I BOCCTAHOBHUTENb. 2H* + SO42 + 2K* + SiOs2 = HySi0s + 2K* + SO2™
Conep:kaHHe BePHOT0 0TBETA H YKA3AHHA 10 OIIeHABAHHUIO baJabl 2H™ + Si03™ = HbSiOs
(mOTycKAIOTCA HHBIE (POPMYIIIPOBKII OTBETA, He IICKAKAIOMNIIIE €T0 CMBICIIA) OTBeT NpABILIBHBII U IONHBNI, COAEP/KUT BCE HA3BAHHBIE BBIIE 2
BapuasT oTBeTa 3JIEMEHTBI
JIeMeHThl OTBEeTa: HpaBIIJIBHO 3aImIcaH OOMIH 3JIEMCHT OTBETaA 1
1) BeiOpanbl BemlecTBa, H 3alllICAHO YpaBHEHIE OKHCINTEIHHO- Bce 311eMeHTHI OTBETA 3aIlHICaHbl HEBEPHO 0
BOCCTAHOBHTEJIEHOI peaKITI: MaxcumansHelti 6ann 2
6Nal + Na;Cr>07 + TH2SO4 = 31z + Cr2(S04)3 + 4Na;S04 + TH20
2) CocTaBieH »3JCKTPOHHBII OallaHC, VKa3aHBl OKICINTEIh I«
BOCCTAaHOBUTETD!
3|21 -2 > 10
2 |Crf+3e — Cr?
Hom B CcTemeHH OKHCIEHHA —1 (IUIN HOJII HATpHS) ABIAETCA
BOCCTAaHOBHTEJIEM.
XpoM B CTENEHH OKICIeHHA +6 (DI OJUXpoMaT HaTpHs) —
OKIICITHTETIEM.
OTBeT TPaBIUIBHBII H TIONHBIN, COJACPHKHUT BCE HA3BAaHHBIE BHIIIE 2
INEMEHTHI
IIpaBUTBHO 3aIIICaH OIH 3NIEMEHT OTBETA 1
Bce 311eMeHTEI OTBETA 3aIllICaHbl HEBEPHO 0
MaxcumansHeili 6ann 2
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Yepes pacTBop OpoMIITa AMOMITHIIS IPOITYCTILIH aAMMHIAK, IPH 3TOM BBIIIAI 0CAT0K
Oemoro mBera. IlomydeHHBINT OCAJOK OTAEMUIN M ITOACICTBOBAN HA HETO
pacTBOPOM I'HJIPOKCI/IA KaJIisl, B pe3yIIbTaTe 9ero 0Ca/[0K IOHOCTHIO PACTBOPHIICS.
B monydeHHBII pacTBOp MO KaIuisM J00aBIsUIH cepHyro Kuciory. CHadarna
MPOHCXO/IIIIO BBIaJeHIe OeIoro ocajka, a 3aTeM IIPH JJ00aBIEHIH HOBOIT IIOPITHI
KICJIOTBI — €TO TI0JIHOE PaCTBOPEHIIE.

Harmmmmite ypaBHEHIS 9eTHIPEX OIMNCAHHBIX PEAKITIIL.

Copep:kaHHe BePHOI0 0TBeTA H YKA3AHHA 110 0IleHABAHHIO Bawisl
(momyckaroTcs MHEIE (hOPMYIIIPOBKI OTBETA, He NCKAKAIOIIIIE €T0 CMBICTA )

BapuanT oTBeTa

OtBeT BKIIOYAeT B ceds UeThIpe YpaBHEHIS BO3MOKHBIX PEaKITHiL,

COOTBETCTBYIOIINX OINCAHHBIM IIPEBPAIIeHIIM:

1) AlBr3 + 3NH3 + 3H>0 = Al(OH)3| + 3NH4Br

2) Al(OH); + KOH = K[Al(OH)4]

3) 2K[Al(OH)4] + H2SO4 = 2A1(OH)3| + K»SO4 + 2H,0

4) 2A1(OH)z + 3H>S04 = Al»(S04): + 6H>0O

IIpaBIUIBHO 3aINICaHbI 4 YpaBHEHIIA PeaKIil

IIpaBIUIBEHO 3aINICAHEI 3 YpaBHEHIIA PeaKIil

IIpaBIUIEHO 3aINICAHEI 2 YPaBHEHIIA PeaKIil

IIpaBiuisHO 3aImicado | ypaBHeHIe peaKIm

Bce ypaBHEHIS peaKIIHil 3aIIICcaHbl HEBEPHO

| O =] W

Maxcumansseiii 6ann

HammmTe ypaBHEHHS peakINni, ¢ IIOMONIBI0 KOTOPBIX MOKHO OCYIECTBHTB

CIEOYIOMNIHE IIpEBPaICHIIA:

KMnO,, KOH
CeHs;—CHO — X — OeH3on

Br,, FeBry
E——

HNO,, H,S0,, #°

Y

— X, Xy — 3-OpoMaHHIHH

Ilpn HammcaHHN YpaBHEHMII peakKINMl HCIIONb3YIHTe CTPYKTYpPHbIE (hopMyIsI
OpraHIIeCcKIX BEIECTB.

©TpPEHVPOBOYHbIE BAPWAHTH
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CoJep:kaHHe BepHOI'0 0TBeTA H YKA3ZAHHS 10 OLle HUBAHHIO
(momyckarotes 1HBIe (HOPMYIIPOBKII OTBETA, HE IICKAKAIOIIIE er0 CMBICTA)

banasl

BapuanT otBeTa
OTBeT BKJII0OYAET B ce0s ISTh YpaBHEHMHIT pEaKIlil, COOTBETCTBYIOITIIX
cXeMe IpeBpaIeHHIT:

A0 c7°
~H ok
1) +2KMnO, + 3KOH —> +2K,MnO, + 2H,0
S0, 1 ©
+ HNO s +H,0
FcBr3
4) +Br, ——> + HBr

NO,
Kar., ¢
3) B H, +2H,0
Br

IIpaBIIBEHO 3aIHCaHbl 5 YPABHEHIIT peaKIlil

IIpaBHiIBEHO 3amiIcaHbl 4 ypaBHEHHS peaKIil

IIpaBHIiIBEHO 3amIICaHbl 3 YpaBHEHHS peaKIil

IIpaBHIBEHO 3amIICaHbl 2 YpaBHEHIS peaKITHil

IIpaBmisHO 3amicano 1 ypaBHEHIIe peaKIn

Bce ypaBHEHIIT peaKIlHil 3aIIHCaHbl HEBEPHO

Marxcumansrsiti Gann

th| S| = 1| W &

Ha canTe 100balnik ru

~

oN ANX NI9HhOdO0dNHad 1

[WITWERVIVHANIATNINI0 - zezote



EnwHbIn rocynapcTeeHHbli 3k3amed, 2021 1. XUMAA

Ipumeyanue. JIOMycTHMO HCIIONB30BaHHE CTPYKTYPHBIX (OPMYN pa3HOro BHAA
(pa3BEpPHYTOII, COKPANIEHHOI, CKENETHOII), OJJHO3HAYHO OTPaXKAIOIIIX IIOPSI0K
CBSI3H ATOMOB 1 B3aHMHO€ PacIOJI0KEHIIE 3aMeCTHTeN el H () YHKITHOHAIBHBIX TPYIITI
B MOJIEKYJIE OPTaHIIEeCKOT'0 BEIIECTBA.

PacTBop HmTpata cepebpa Maccoil 224 T COICPXKHT paBHOE UIICIO aTOMOB
KIcIopoJa u Bogopoaa. K 3Tromy pacTtBopy obaBiuin 25%-HbII pacTBOp XJIOpHAaA
mirHKa. [Ipn 3ToM B pacTBOpe He OCTANOCH HII HOHOB cepeOpa, HII XJI0PI/I-aHIIOHOB.
K moxyueHHOMY pacTBOpy moOaBmmi 320 T 30%-Horo pacTBopa TIIpPOKCIIA
HaTpus. OnpedeniTe MacCOBYIO JOIIO TIIPOKCIH/IAa HATPHA B KOHEIHOM pacTBODE.
B oTBeTe 3aIIIITe YpaBHEHIS peaKIlil, KOTOPhIe YKa3aHbl B YCJIOBHH 3a/aqi, 1
IOpHUBEINTE BCe HEOOXOJIMBIE BBIYICIEHHA (YKa3blBailTe €INHIIBI H3MEpPEHUS
HCKOMBIX (DH3IYeCKIX BEIITIHH).

ConepxaHHe BEPHOI0 0TBETA H YKA3AHHSA 10 ONIeHHBAHHIO Basuisl

(momyckaroTes HHEle ()OPMYIIIPOBKI OTBETA, HE HCKAKAIOIIIE ET0 CMBICTIA)
BapuasT oTBeTa
3armicaHb! YpaBHEHHS PEaKITIil:
[1]2AgNO; + ZnCly = 2AgCl + Zn(NO3),
[2] Zn(NOs3); + 4NaOH = Naj[Zn(OH)4] + 2NaNO3
IIpuBe AeHBI HEOOX O/IIMBIE BEITHCIISHHS:
IIycTh B HCXOMHOM pacTBope ObuT0 X Moib AgNO3 11 y moas H,O
m(AgNO:) =170x T
m(H,0)=18yr
n(O B AgNOs) = 3n(AgNO3) = 3x MoTIb
n(O B H>0) =n(H>0) =y Monb
n(H B H>0) = 2n(H>0) = 2y MoIb

170x + 18y =224
{ Ix+y=2y

x =1 Monb

=3 MOl

n(ZnCl npopear.);) = 0,5n(AgNOs uex )iy = 0,5 Morb
m(ZnCl npopear.);;=0,5-136 =68
m(ucx. p-pa ZnCh);;=68/0,25=272r
n(AgCl nonygensoro);; = n(AgNOs ncx.); = 1 Momb
m(AgCl monygensoro);;;=1-143,5=143,5T
n(Zn(NOs), nomyaerHoro)y = 0,5n(AgNOs nex.)y = 0,5 Morb
m(NaOH nex.)p=320-03=96r
n(NaOH ncx.)p) = 96 / 40 = 2,4 Momb
n(NaOH npopear.)p; = 4n(Zn(NOs)> moIydeHHOT0)[1) = 2 MOJIb
n(NaOH oct.)p = 2,4 - 2 =04 Mo
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m(NaOH ocT.);;=04-40=16T
m(p-pa) =224 +272 - 143,5+320=672,5T
o(NaOH) = 16/ 672,5=0,0238, wm 2,38%

OTBeT NpaBIIBHBII U ITOHEIIL, COIEPKUT CIEIYIOIIHE HIEMEHTHI: 4

® TIPABIIIBHO 3AIIICAHBl YPAaBHEHHS pPEaKIIHil, COOTBETCTBYIOITIX
YCIOBHIO 3aIaHILd;

®  IIPABIUIBHO IIPOM3BENEHH! BEIUIICIEHHS, B KOTOPBIX HCIIONB3VIOTCA
HeoOXoMBle (DM3IMYECKNe BEIHIIHBI, 3aJaHHBIE B YCIOBHH
3aaHIA;

e TIPOJAEMOHCTPHPOBAHA JOTHYECKH OOOCHOBAaHHAS B3aHMOCBI3b
(IBHYEeCKHX BENNYHH, HAa OCHOBAHHH KOTOPBIX TIPOBOJIATCS
pac4€Tsl;

e B COOTBEICTBHI C YCIIOBHEM 3aJaHI OIpPEAeleHa ICKOMas
(hIBHYecKas BeIIIHA

HpEIBIIJIbHO 3aIlIiCaHbl TPIH JIEMEHTA OTBETA

HpaBIIJIbHO 3allIICcaHbl ABa 3JIEMEHTAa OTBETA

HpEIBIIJIbHO 3aIIcad OOIH 3JIEMEHT OTBETaA

Bce aneMeHTEI 0TBETa 3aIIICAHBI HEBEPHO

| S = 2] W

Maxcumansruill 6ain

Ipumeuanue. B ciydae, KOTJja B OTBETE COJEpP;KHTCS OIIMOKA B BHIIICICHHSIX B
OJHOM M3 TPEX 3NIeMEHTOB (BTOPOM, TPETHEM ILTH YeTBEPTOM), KOTOpas IIPHBETA K
HEBEPHOMY OTBETY, OIIEHKa 3a BBIIOITHEHIE 3a/JaHHs CHIDKAeTCs TONBKO Ha 1 Oami.
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Opraxmgeckoe BemecTBo A cogaepsxuT 80,38% xmopa, 18,11% yrnepoaa u 1,51%
BoJOpoJa Mo Macce. I13BecTHO, 9TO BENIECTBO A BCTYIAET B PEAKINHIO C pACTBOPOM
THJIPOKCHIa Oapmsl TpH HAaTPEBaHMIL, OJHH U3 IPOAYKTOB 3TOH PEaKINIH HMEET
cocras C4H404Ba.

Ha ocHOBaHHI JaHHBIX YCTIOBHSA 3aJaHMIs:

1) mpoBemnTe HEOOXOANMBIE BBHIYHCICHHS (YKa3bIBailTe EIHIIIBI H3MEPEHIS
HCKOMBIX (PH3HYECKIIX BEIHYIH) H YCTAHOBUTE MOJIEKYIAPHYIO OpMyITy BelllecTBa
A;

2) cocTaBETE BO3MOJMKHYIO CIPYKTYpHYIO (GOpPMyIy BellecTBa A, KoTopas
OJJHO3HATHO OTpPaKaeT IOPAIOK CBA3HI aTOMOB B €T0 MOJIEKYIIE;

3) HamIIHTE YpaBHEHIE PEaKIlHI BEIIecTBa A ¢ pacTBOPOM I'IJIpOKCHIA Oapist mpH
HarpeBaHHH (HCIIONB3YIITe CTPYKTYPHBIE (hOPMYIIBI OpPTaHHYECKIX BEIIECTB).

Cojiep:kaHHe BEPHOI0 0TBeTA H YKA3AHHS 10 OLleHHBAHHI0 BaJLibl
(nomyckaroTes HETe GOPMYIIIPOBKII OTBETA, HE HCKAKATOIIIE ETO CMBICTA)

BapuansT otBeTa

3IIeMEHTHI OTBETA:

O6mas dopmyna semectsa — CHyCl,

1) CocTaBneHO BBIpa’keHHe Al OIpEIENeHIs COOTHOIIESHHS YHCIia
aTOMOB yTIIepojia, BOJOpoa 1 XJIopa B COCTaBe BEI[ECTRa:
X:y:z=18,11/12:1,51/1:80,38/35,5

VcraHoBIeHO cooTHomeHne diciaa aromoB C, H u Cl B Moiekyne
Bell[eCTBa:
X:y:z=1509:1.51:2264=1:1:1¥52:2:3=4:4:6
MonexynapHas dopmyna — C4HiClg

2) CocTaBleHa CTPYKTYpHas (popMyTa BelecTBa:

g g
C|—(I:—cnz—cnz—(lt—c1
Cl cl

3) CocraBleHO YpaBHEHHE peEakI[IH BEIIECTBA A C pacTBOpOM

THJIPOKCH/Ia OAapHst IIpH HarPeBAHIII:
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Cl Cl
I . |. £
(tl—c—cug—cng—(lt—(‘l + 4Ba(OH), —
!
A
—C ~0
CH, ">Ba +3BaCl, + 4H,0
CHy_, i
AN
(0]
OTBeT IpaBILILHEIN 1 TIOJHEBI, COASPKIT CACIYIONTIE 3IeMeHTHI: 3
® TIIPaBIUILHO TIPOM3BEICHBI BBIMIICICHHSA, HEOOXOMNMBIC IS
YCTaHOBJICHIS MOJICKYIISPHOI (hOpPMYIBI BEIIECTBA I 3aIllICaHa
MOJIEKyIIpHad opMysa BEIleCTRa;
® 3ammicaHa CTPYKTYpHad (GopMyila OpPraHIYIecKOTO BeEIlecTBa,
KOTOpas OTpajkaeT MOPSAOK CBS3H H B3alIMHOE pacIIONIOMKEHIE
3aMecTHTelell M (YHKINOHAIBHBIX TPYIII B MOJEKYIe B
COOTBETCTBHH C YCIOBHEM 3aJaHIS;
® C NCIIONB30BaHHEM CTPYKTYPHOI (OPMYIBI OpPraHHYeCKOTO
BEIIECTBA 3alllICAHO YpaBHEHIE pPEakIH, Ha KOTOpYyro Aagrcd
YKa3aHIE B YCIOBHIH 33 JaHH
IIpaBUNBHO 3aImIcaHBbl JABa 3JIEMEHTA OTBETA 2
IIpaBUNIBHO 3aImicaH OJIMH JEMEHT OTBETA 1
Bce 3nemMeHTHI OTBETa 3aInIcaHbl HEBEPHO 0
Maxcumansruiii 6ain 3
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