EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. XUMAA

EannbIii rocygapcTBeHHbIH 3Kk3aMen mo XHMHH

HHCTPYKIIHS N0 BBINOJIHEHHIO PA00ThI

DK3aMeHaITNOHHAad paboTa COCTONT M3 JBYX YacTell, BKIHOYAIONIX B ce0d
34 3amammsa. Yacte 1 comepsxnT 28 3ajaHIil ¢ KpaTKIIM OTBETOM, YacTh 2
COIEPKNT 6 3aJaHIII ¢ pPa3BEPHYTEIM OTBETOM.

Ha BBITIOTHEHIE SK3aMeHAIIIOHHOIT paboTHI 110 XIIMITII OTBOANTCS 3,5 Jaca
(210 MuHYT).

OTBeTOM K 3aJaHIAM YacTH | ABJIeTCS IOCIeIOBAaTSIBHOCTE II(p I
gicao. OTBET 3allMIINTe 1O TIPHBEIEHHBEIM HIDKe 0OpasllaM B IIoJie OTBETa B
TeKcTe paboTEHI, a 3aTeM IIepeHecHTe B OMaHK oTBeTOB Ne 1. ITociieJoBaTeIbHOCTE
g p B 3agaHgx 1-25 3ammmTe 6e3 mpoderoB, 3aIIThIX
H JIpYTHX JOIOJHITEIbHBIX CHMBOJIOB.

Otger: 3 3 5

X|Y
Otset: 42 8 I" 2
OteeT: 34 . 273, Y4

OTBeTHI K 3agaHaM 29-34 BKIIOYAIOT B ceOs Moapo0OHOe OIIICaHIE BCETO
X0Jla BBITIONHEHNS 3aJjaHis. B Gnanke orBeToB Ne 2 yKaKnTe HOMep 3aJaHIS 1
3AIHIIINTE €70 IOJTHOE PEllleHIIe.

Bce Omamkn FEI'D 3amolHAIOTCA SPKHMH  YEPHBIMII  YepHIDIAMIL
JoIyckaeTcsi HCIONb30BaHIe TeleBOll, KaIULIIPHO IUTH e PheBOIl PyUeK.

IIpu BEIIOHEHHH 3aJaHINT MOKHO TI0JIb30BAThCS YePHOBHKOM. 3ANACH B
YepPHOBHKe, A TAKAKe B TeKcTe KOHTPOJILHBIX H3MePHTeIbHBIX MATEPHAIOB
He YUATBHIBAIOTCH NPH OIeHHBAHHH PADOTHL

Ilpn BemONHeHHN paboTBl HCMONB3yilTe IlepHOIMECKYIO CHCTEMY
XHMITIecKnx snemenToB J[.JI. MenneneeBa; TaOmmIy pacTBOPHMOCTH COJICH,
KICTIOT U OCHOBAHHII B BOJIE, MEKTPOXHIMITIECKII PsiJT HAIPSDKEHINT METalIoB.
3TH COIPOBOIUTENBHBIE MaTEePHAIBI IPIIIATAIOTCS K TEKCTY paboTHI.

JI71s BEITHCIISHHIT HCIIONB3YIHTe HENPOr pAMMIIPYEMBIIT KaJIbKyIISTOP.

Bamnnel, momydeHHble BaMmH 3a BBIIOTHEHHBIE 3a[JaHIA, CYMMIPYIOTCH.
ITocTapailTech BBITOJNHNITE KaK MOMKHO OOJBINe 3aqaHIil I HabpaTh HanboIbIIee
KOJIH9ecTBO Oauios.

ITocne 3aBepuieHNs pabOTHI IPOBEPETE, YTOOBI OTBET HA KaKJ0€ 3a/laHIe
B O1aHKax oTBeToB Nel 1 N2 OBII 3aIICAH IO IIPABIUIEHEIM HOMEPOM.

Kenaem ycnexa!
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Yacts 1

Omeemamu K 3a0anuam 1-25 aenaomcea nociedosamensHocmes yugp. Omeem
3anuwiume 6 nojle omeéema 6 mexcme padomst, a 3amem neperecume 6 b/IAHK
OTBETOB N 1 cnpasa om Homepa cOOmMEEMCMEYIOU{e20 3a0aHUA, HAUUHAA C
nepéoil kiemouxu. IlocnedosamensHocms Wu@p 3anucviéaiime de3 _npodenos,
3anAMeIX U _Opy2uX_0ONOTHUMEIbHbIX CUME01106. Kaxcootil cumeon nuwiume 6
OmMOeLHOU K1emMoUKe 6 COOMEGEMCM U ¢ NPUGCOEHHBIMI 6 DIAHKe 00pazyamil.
Iugpper 6 omeemax na 3aoanun 7, 8, 10, 14, 15, 19, 20, 22, 23, 24, 25 mozym
nOSMOPAMbCA.

JIIq BBHITONHEHNS 3afdaHmil 1-3 HCIOIB3VilTe CISTVIOIINNI pAJ XIMITIECKIX
INIEMEHTOB!

P 2)N 3)Si 4S8 5V

OTBeToM B 3aJaHIAX 1-3 gBIgeTCA MOCIeAOBATEIBHOCTD ITI(P, 101 KOTOPBIMII

YKa3aHbl XIIMITICCKIIC 3JICMCHTEI B TAHHOM PHATY.

Onpe,uemrre JBa 3JIEMEHTa, aTOMBI KOTOPREIX B BOB6Y)K)]8HHOM COCTOAHIII COOCpaT
3JICKTPOHEI Ha BHEIIIHEM El—]'IO,[[YpOBHe.
3ammniTe B IOJIE OTBETA HOMEpa B])I6paHH])IX 3JIEMCHTOB.

OTBeT:

IIB YEKas’aHHBIX B pAOY XIIMHYSCKIIX 3JICMEHTOB BH6ep1rre TpH 3JIEMEHTa, KOTOPEBIS

PacIoIOMEHEBl B OTHOM IIEPIIOIEL.

Pacnonoxure B])I6paHHIbIe 3JIEMEHTEI B IIOPAIKE YMEHBIICHIIA KHCIIOTHBIX CBOIICTB X
BBICHIIIX THIPOKCIIOB.

3ammmmTe B IOJIE€ OTBETA HOMEpa B])I6paH}IbIX 3JIEMEHTOE B Hy}KHOﬁ
NOCIIEI0BATESIIbHOCTH.

OTBeT:

IIB YKa3saHHBIX B PAOY 3JIEMCHTOB B])I6epIITe JBa 3JIEMEHTA, KOTOPBIC HIMEHT BRICIIYIO

BaJICHTHOCTE, PABHYIO ITATIL.
3ammniTe B MOJIe OTBETA HOMEpPa BbI6pa]—H—Ibl’X 3JIEMCHTOB.

OTBeT:

TPEHUPOBOYHLIE BapHaHThI Ha caiite 100balnik.ru
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II'IIB TIPETOKEHHOT0 TIepedHS BEIOSPHTE JBa BEIIECTBA aTOMHOI'O CTPOEHIII, B KOTOPBIX
TIPUCYTCTBYET KOBaJICHTHAA TIOIIpHAS CBA3b.
1) oxcmg kpemuA(IV)
2)  OKCHJ aJIOMHIHIA
3) KapOmm KpeMHIIS
4)  amuaz
5) KpeMHHII

3amminTe B TOJIe OTBETA HOMEpa BH6pBHH]:IX BEINECTB.

OTBeT:

Cpe,u;u TIpeUTOKEHHBIX (OPMYJ BENIECTB, PACIONOKEHHBIX B IPOHYMEPOBAHHBIX
queilkaX, BBIOepHTEe (GOPMYIBL: A) coleoOpa3yIONmEro OKcHOa; b) KHCIOTHOTO

ruapokcia; B) cpeaneit com.

1 2 3
Fe(OH), NO Al(OH)3
4 5 6
NaH,POy4 NHBr HNOj3
7 8 9
Si0 AbO3 N-O

3ammmnnTe B Ta6mmy HOMEpa A4YSCK, B KOTOPBIX PAacllOIOMEHBI BEIISCTBa IIOT
COOTBETCTBYHOIIIIMIT 6YKBE1M]I

A|b|B

OTBeT:

©TpeHNpoBOYHbIe BapuaHThl Ha calite 100balnik.ru
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IIIPEICTBOP THJIPOKCH/Ia KalbIs pa3[elUIN Ha JBe TpoOHpki. B mepByro mpoOHpPKY
JT00aBIITH pacTBOP BellecTBa X, TIPH 3TOM HaOIroann BeaJeHIe ocagka. Bo BTopyto

2116

dl

nmpoOupKy Ao0aBIIN pacTBOp BemiecTBa Y. IIpm 3TOM Tpom3oNIIA XHMITJeCKas T
Ppeaxiis, KoTopas OIIICHIBAETCS COKPAIIEHHBIM HOHHBIM YPAaBHEHHEM:

H*+ OH = H,O

I3 mpeU1oKeHHOTO TIepedHs BRIOepHTe BelecTBa X 1 Y, KOTOPHIE MOTYT BCTYIIATh B

OIMMCaHHBIC PEAKITII.

1)
2)
3)
4)
5)

3armmmTe B TabmIy HOMepa BRIOpaHHBIX BENIECTB MO/ COOTBETCTBYIOIIIHMI OYKBaMIL.

OTBeT:

CTaHOBIITe COOTBETCTBHE MCHEIY (bOpMYIIOIUI BEIIECTBA I pearcHTaMIl, ¢ KaiIbIM H3
KOTOPBIX 3TO BEMIECTBO MOMKET B3almoneﬁcmonan: K Ka)K)]OIUI TIO3HITHII, 0b03HaYeHHOIT

a30THCTasA KIICIIOTa

XIOPHOBATIICTaA KIICIIOTa

VIJISKIICIIBII T'a3
aMMIaK
XJIOpHOBATasd KIICIOTa

XY

OVKBOIL, IT0I0epHTE COOTBETCTRYIONIYIO IIO3UITII0, 0003HAUECHHYIO ITI(POIL.

&

G

3ammmTe B TaOIIIY BEIOpaHHBIE INI(PEI 10 COOTBETCTBYIOMINMI OYKBaMIL.

OTBeT:

©OPMYVYJIA BEIIIECTBA
NaOH
H>S0Oq4
co
Cu

A|B|B|T

1)
2)
3)
4)
5)

PEATEHTEHI
Cl,, HBr, C
H,0, HCL H,
NaOH, FeO, H,
H,S, Cu, C
NO,, FeClz, HNO3(pas6.)

¢cl L2 oaN WX NI9HhOg0dU
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CTaHOBIrre COOTBETCTBIE MEKIY IICXOJHBIMH BENIECTBAMI, BCTYIIAIONINIMH B
peaxIfio, I IpOIyKTaMII, KOTOphIe 00pa3yIoTCs I B3aUMOIEIICTBIII 3THX BEIIECTB: K
KaKIoil To3MIiN, 0003HaYeHHOII OVKBOII, IMOJOSpHTe COOTBETCTBYIOIIYIO ITO3MINIIO,
0003HaYCHHYIO IH(POIT.

HCXOJHEBIE BEIITECTBA
CrO u H2SOq (koHIL.)

CrO, Cl, n NaOH

Na>CrOsu HySOy

NaCrO>u HSO4 (pa3b.)

IR

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

XUMAA TpeHnpoBoYHbIR BapwaHT Ne6 ot 22.11.2021

mo3my, 0003HauYeHHOII
0003HaYeHHYIO () POIL.
ITPOJVKTHI PEAKIIHIT ®OPMVJIA BEIIIECTBA
CrSOsu Hy
Cr2(S04)3, Na;SO4 1 H,0 A) (CHsNO2
Na,Cr207, NaxSO4 1 HoO b) GHsO
B) GsH;2O

Cr2(SO4)3, SO, 1 HXO
CrSOy4, SO2 1 H2O
Na>CrOy4, NaCl n H.O

3amimmTe B TaOJIITY BEIOpAHHEIE ITII(PEI IT0]] COOTBETC TBYFOIIHIMII OYVKBAMIIL.

3ammuTe B TaOMIITY BEIOpaHHBIE (BT TI0/T COOTBETCTBYIOIINMII OYKBaMIL.

OTBeT:

3a/1aHa cleIyronIas cXeMa IpeBPaIeHIIT BEIECTB:

A

b

B

r

> 4
Mg3N, ——NH; ———— Y

OTBeT:

II?. TIPEITIOMKEHHOTO TIepeYHS BRIOEPHTE JIBa BEMIECTBA, KOTOPHIE SBIAIOTCSA TOMOIOTaMIH
2-meTIIOyTEHa-1.

KMH04 3)

3armmmTe HoMepa BRIOPaHHBIX OTBETOB.

Omnpegennre, Kakie U3 yKa3aHHBIX BEIECTB ABISIOTCS BeniecTBaMiI X 1 Y. 5)

1) HCI

2) O

3) H;O OTBeT:
4) NO;

5) N

3ammiTe B TaOMHMITy HOMepa BRIOPAHHBIX BEIIECTB II0]T COOTBETCTBYIONTHMII OYKBAMIL.

OTBeT:

X

h'é

©TpeHNpoBOYHbIe BapuaHThl Ha calite 100balnik.ru

A

b

B

OyTeH-2

1) MeTimponeH

2)  3-merwiOyteH-1
2-MeTI0yTeH -2
4)  2-MeTHIreKceH-1

| 10 |YcramoBuTe cooTBeTcTBHE Mexiy (opMyroif BemecTBa U KTacCOM/TpYIIIOit
OpTaHIYECKIX COeMHEHIII, K KOTOpOMY(-0il) 3T0 BelllecTBO MPHHAMIEKIT: K KaxKIoil
moabepuTe

1)
2)
3)
4)

3/16

1

§
3
&
E
:
3
H

KIIACC/TPYIIIIA OPTAHITUECKIIX
COEJIIHEHIIT
AMITHBI
MpeacIbHBIE CIIIPTHI
AMITHOKIICIIOTBI
aJIpIET ORI

2ZL 112 3N NN UIGHhO8OdMHAd
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II3 TIPEITIOMKEHHOTO TIEPETHs BEIOEpHUTE Bee BENIeCTBa, M3 KOTOPHIX B OHY CTaIIIIO VCTaHOBIrre COOTBETCTBIE MesKITY CXeMOil peaKITHiI I BEMECTBOM X, TIPHHIMAFOINTIM B
MOKHO TIOJIYIUTh 3TAHOBYIO KIICIIOTY. Hell ydJacTHe: K KaxKgoil mo3mmmn, oOo3HadeHHONl OykBoil, mombepuTe
1) oTam COOTBETCTBYIOILYIO IO3HIII0, 0003HAYCHHYIO ITU(POIL.
2) mpomaH CXEMA PEAKITIIT BEILECTBO X
3) Oyran 1
4) mpomen A) X +KMnOy (H*) — CH3;COOH 2; ;‘;ﬁ;{
5)  2-MermiGyTen-2 B) X+ KMnOy (H*) — CHy(COOH), D
3amimnTe HoMepa BEIOPaHHBIX OTBETOB. B) X — CdHs 4) amernneH
OTBeT: . 1") X — H,C=CH-C=CH 5) meHragues-1.4
6) IpomnH

3ammmTe B TaOIIITY BEIOpaHHBIE INI(PEI 0] COOTBETCTBYIOIINMII OYKBaMIL.

A b B T
OTtBeT:
II?. TIPEIIOKESHHOTO TIePeYHA BRIOSPUTE JBa BEIISCTBA, KOTOPHIE BCTYIAIOT B PEeaKIIIIO
KakK C COJITHOI KIICIIOTOII, TaK I ¢ paCTBOPOM TIIPOKCHIa GapIs.
1) anammH VCTaHOBIrre COOTBETCTBHE MEKTY pearupyrOIIMH BEIIECTBAaMII u
2) STHIAMIH VTIepOJCOACPIKAIIIM TIPOAYKTOM, KOTOPBIN 00pasyeTca IpH B3aMMOJCIICTBIII STHX
3) pubosa BEIEeCTB: K KasKIoil o3, o0o3HaueHHOIl OYKBOIl, Mo0epITe COOTBETCTBYIONIYIO
4)  dbpyxrosa TIO3HITII0, 0003HAYCHHYIO MH(pOil.
5)  AI4HBNI 6el0K
PEATHPVIOIIIIE BEIIIECTBA ITPOOYKT
3amnTe B I0JIe OTBETa HOMEpa BEIOpAaHHEIX BEIECTB. B3AIIMO/IEIICTBIS
OTBeT: A) nponarauon-1,2 u Ko,Cr,O7 (HY) 1) mnpomaHoH

B) 1,1-mbpommpomnan 1 NaOH(BoH.) 2) 2-0KCOIIpOIIaHOBas KHCIIOTa

B) metmnnponenans 1 KMnOy (H) 3) 2-oKcHIIpoIaHOBasA KIICIOTa

T') mpomanon-1 u K;CrO7 (H*) 4) OyTaHOBas KICIOTa

5) mpollaHalb
6) INIPOIIUIOBHIT (P

3ammmTe B TaOIIIY BEIOpaHHBIE INI(PEI 0 COOTBETCTBYIOMINMI OYKBaMIL.
A|B|B|T

OTBeT:

©TpeHNpoBOYHbIe BapuaHThl Ha calite 100balnik.ru
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. XUMAA

Ba,uaHa CIIeYIOIIAs CXeMa TIPEBPAaIISHIIIT BEIIeCTB:

X —— aneranpJeriyg Y arneTaTr HaTpHs

Onpe,uemrre, KaKIIe 113 YEKa3aHHBIX BCIISCTE ABJIAIOTCA BEIICCTBAMIL XY

1) »3Tan

2) aneTaT aMMOHHS
3) Xuop3Ta”

4) »3THH

5) MeTaH

3ammiTe B TaOMHMITy HOMepa BRIOPAHHBIX BEIIECTB II0]] COOTBETCTBYIONTHMII OYKBAMIL.
XY

OTBeT:

II?. TIPE/UIOXKEHHOT 0 IIEPEYHs BEIOEpHTe BCe PEaKIlil, KOTOPHIe SBISIFOTCS PEaKITISIMI
pa3IoKeHHs.
1) B3anMo/IeiicTBIE alleTHIIEHAa HA TIOBEPXHOCTH YTIIS
2) HarpepaHHe XJIOpaTa Kalls ¢ JHOKCHIOM MapTraHIa
3) B3amMo/IeiICTBIE aneTaTa HaTPHS C BOJION
4) momydeHHe yriepoja I3 MeTaHa
5) 3MeKTpoIH3 pacTBOpa XJIOpHAa MeAn

3ammmnnre HOMEpa B])I6paHH:bIX OTBETOB.

OTBeT:

13 mpenmokeHHOro IMepedHs BHIOEpHTE BCe PEAKIIHH, /I KOTOPHIX IOBHIIICHIE
JTABTIEHIS IPHBO/INT K YBEITIEHHIO CKOPOCTH PEaKITHIL.
1) B3amMojeiicTBIE KapOOHATa HATPIS ¢ YKCYCHOII KIICTIOTOI
2)  B3aUMOZEIICTBHE XJIOpA C BOAOPO/IOM
3)  B3anMojeilcTBHE HATPHA C BOJOM
4) rugpupoBaHIe OGeH30MIa
5) TodydeHHE MeTaHONIA H3 CHHTE3-Ta3a

Sammmnnre HOMEpa B])I6paHH:bIX OTBETOB.

OTBeT:
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CTaHOBIHTE COOTBETCTBIE MEKIY CXEMOIT PeaKIIHI 1 IIPOIeCCOM OKHCIICHIA: K KaxKIoI

dl

MO3MININ, 0003HaueHHONI OYKBOil, I0oJ0epHUTe COOTBETCTBYIOIIVIO ITO3MIIHIO, m
0003HaYEHHYIO () POIL.
CXEMA PEAKIIIH IIPOLIECC OKIICJIEHIIA
A) H0: — O+ H,0 1) 0—-2
B) Hy+ O, — HO 2) -1—=0
B) NaCl — Na+ Cl 3) 0—+1
4) +1—0
5) -1—-2

3ammmTe B TaOIIIY BEIOpaHHBIE ITII(PEI 0] COOTBETCTBYIONTIIMI OYKBaMIL.

A

b|B

OTBeT:

VCTaHOBIrre COOTBETCTBIE MEXY BEIECTBOM H CXeMOIl Tpollecca, IPOTEKAIOIIETo Ha
HMHEPTHOM KaTofe TIPH 3NIeKTPOIII3e e€r0 BOJHOTO pacTBopa: K KaIOH ITO3MITHI,
obo3HaueHHON OVKBOIl, IMoAOEpHTe COOTBETCTBYIONIVIO IIO3MINIIO, 0003HAYCHHYIO

¢cll1LZ oaN WA NI9HhOFO0dUH

mHgpoil.
HA3BAHIE BEIIIECTBA CXEMA ITPOIIECCA HA KATOJIE
A) Xinopmnja HaTpuA 1) 2H.O +2é — H: + 20H"
b) cepnas xucinoTa 2) 2H,O —4é — O, +4H*
B) cympdat Mean 3) 2H"+2¢e—H;

4) SO/ —2é— S0 +20
5) 2ClI -2 —Ch
6) Cu’* +2¢— Cu

3ammmTe B TaOIIIY BEIOpaHHEIE INI(PEI IO COOTBETCTBYIOMINMI OYKBaMIL.

A

b|B

OTBeT:

©TpeHNpoBOYHbIe BapuaHThl Ha calite 100balnik.ru
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1.

PacTBOPEHHOTO BelecTBa (n) K 006EMy pacTBopa (V).

KIICJIOTHOCTH CpE/IbI.

LLkana pH BOAHLIX pacTBOPOB

J714 BEITIOMHEHNS 3aJaHus 2 | ICIIOIb3yIITe CASAYIONINE CIIPABOTHbIE JaHHBIE.

KDH]IEHT])R]I]HI (MOJ]HpHaﬂ, MOJ'I];;"[J'I) IIOKa3bIBa€T OTHOIICHIIE KOJIHYSCTBaA

pH («r am») — BOJOPOIHBII TIOKA3aTelb: BENMYHHA, KOTOpas OTpaKaeT
KOHIIEHTPAIIIO HOHOB BOJIOpPOJia B PACTBOPE I HCIIONB3YETCS I XapaKTePHCTIKH

ANeKTpoOnuTOoB
I | L] L L | 1 ] L} L L L L L
pH 01 2 3 4 5 6 7 8§ 9 10 11 12 13 14
1 i A ' A
L v L] v
{
Cpepa CHNBHO cnabo HeittpansHas cnaGo CUNBHO
pacrsopa KMCNan Kncnas WENOYHaR  WEenodYHan

ﬂﬂﬂ BEIIESCTB, IIPUBEAEHHBIX B I€pedHe, OIpedeliTe XapakTep cpelbl IIX BOJHBIX

PacTBOPOB, IMEIONIIX OJITHAKOBYIO KOHIIEHTPAITIIO (MOJIE/II).
1) xnopug aMMOHIS

2) aHIIIH

3) HUTPHUT KaIbIIA

4) THAPOKCH]I KaJbITHI

Sammmnnre HOMEpa BEIIECTE B IIOPAIKE y6bmaH1m 3Ha4YCHIA pH HX BOJHBIX

pacTBOPOB.

OTBeT:
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CTaHOBHTE COOTBETCTBHE MeXKIy (HakTopoM, JSiICTBYIONINIM Ha pPaBHOBECHYIO
CICTEMY
CO2(r) + Ctm! = ZCO(FJ_ Q
1 HaIpaBJICHIEM CMEIISHNS XIMITYeCKOTO PAaBHOBECHS B 3TOH CHCTeMe: K KaiKIoi
MO3MININ, 0003HaueHHONI OYKBOil, I0A0epHUTe COOTBETCTBYIOIIVIO ITO3MIIHIO,

0003HaYEHHYIO () POIL.
BO3IEIICTBIUE HA CHICTEMY HAIIPABJIEHIIE CMEIEHITA
XIIMITYECKOI'O PABHOBECIIA
A) nobaBleHNe yriepoaa 1) B cTOpOHY MPAMOIT peaKIn
b) moBpmIIEHHE TaBIeHIA 2) B CTOpPOHY 00paTHOI peaKIIHI
B) ynmanenne yrapHoro rasa 3) TIpaKTHYeCcKH He CMeMaeTcs
I') =HarpesaHne cHCTEMSBI 4

3ammmTe B TaOIIIY BEIOpaHHBIE INI(PEI 10 COOTBETCTBYIOMINIMI OYKBaMIL.
A|B|B|T

OTBeT:

peaKkTop IOCTOAHHOTO 00BEMa IMOMECTIUIN HEKOTOpPOE KOMITISCTBO YTapHOro rasa I
Bogopoxa. B pe3yisTaTe mpoTeKaHNsI 00paTHMOIl peaKIim
COg) + Hagy 2 CH2Og
B PEAKIMMOHHOII CHCTEME YCTAHOBILIOCh XHMHYECKOe paBHOBECIIE.
Hcmonp3yd JaHHBIE, IPHUBeISHHBIE B TaOMIIIlE, OIpeNeNITe ICX0JHBIE KOHIICHTPaIII
yrapsoro rasa (X) u sogopopa (Y)

¢cllLZoN ANUH NI9HhOFO0dNHAd L

Pearent cO H> CH,O
HcxogHas KOHIEHTpAITHA (MOJb/TT)
PaBHOBeCHas KOHIICHTPAINA (MOJB/TT) 0,2 0.4 0,4

BrrOepiTe 113 CIIICKa HOMeEpPa IpaBHIBHBIX OTBETOB.
1) 0,2 MomB/1

2) 0.4 Momp/1

3) 0,6 MOIB/TI

4) 0,8 Mombe/1

5) 1,2 Momp/1

6) 1,6 MOTIB/7T

3armmmTe BEIOpaHHbIE HOMEPA B TAOIHITY IO/ COOTBETCTBYIOIIHMI OYKBAMIL.
XY

OTBeT:

©TpeHNpoBOYHbIe BapuaHThl Ha calite 100balnik.ru
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EYCT&HOBIIT@ COOTBETCTEIIC MEHIY HasBaHIIAMII BEIIECTB I pearcHTOM, C IIOMOIIBHD

KOTOPOTO MOMKHO pa3JITINTh BOJHBIE PACTBOPHI 3THX BEMIECTB: K KaxKI0il O3,
0003HaYeHHOIT OYKBOII, MOAOEpHTE COOTBETCTBYIONIYIO O30, 0003HAYCHHYIO

¢ poiL.

HA3BAHIIE BEIIECTB PEATEHT
A) ¢eHON 1 QeHOIAT HATPIA 1) consgHas KHCIOTa
B) XI0opHI MeTINIAMMOHIIS I 3TaHOI 2)  HOTpAT Kanug
B) Kpaxmamu caxaposa 3)  THOPOKCHI Kaius
I') mpomeHoBas KICIOTa H YKCYCHas KIICIOTa 4) 1o (crmpT)

5)  denondTanenn

3ammnTe B TaOMIITY BEIOpaHHBIE (BT IO COOTBETCTBYIOIINMII OYKBaMIL.
A|lB |B |T

OTBeT:

VCTEIHOBIITE? COOTBETCTBHE MCHEITY BCIISCTBOM I OCHOBHOII 00IIacTBIO €To

TNpHMEHEHNd: K KaKgoll Imo3ummm, oOo3HaueHHON OVKBOI, mombepuTe
COOTBETCTBYIOIIVIO TIO3NINIE0, 0003HAYeHHYIO I pOIL.

BEHNIECTBO OBJIACTB ITPIMEHEHIIA
A) cepa 1) B KauecTBe yaoOpeHId
B) asor 2) TPOU3BOJCTBO CEPHOI KHCIOTHI
B) yrapHsrii ra3 3) mpPOH3BOJCTBO aMMHaKa

4) TIpOU3BOACTBO METAHOIA

3ammmTe B TaOIIIITY BRIOpaHHBIE I PEI II0] COOTBETCTBYIOMINIMHI OYKBaMIL.

A|b|B

OTBeT:
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Omeemom K 300aHuAM 2628 Aenaemea uucio. Januwiume 3mo Yucio 6 noae
omeéema 6 mexkcme paoomel, COOIIOOAA NPU IMOM YKA3ZAHHYIO CINENEHb
mounocmu. 3amem nepenecume Imo uucio 6 BJAAHK OTBETOB Me 1 cnpasa
om HoMepa COOMEemcHeyouiezo 3a0aHUA, HAUUHAA ¢ NEePEONl K1emouKu.
Kaycoostit cumeon nuuiume 6 Omoe/1bHOU KIeMOUKe 6 COOMEeHICHEUU C
npueeOéHHbIMU 6 OnanKke oopazyamu. Eounuuysr usmepeHus uzuueckux
6e/IUYUH 6 O/IAHKE OMEema YKa3vl6ams HE HYHCHO.

IIpu npoeedenuu pacuémoe 014 6cex 31eMeHMO06, KPoMe X10pa, UCHoIb3yiine
IHAYEHUA OMHOCUM ETbHBIX AMOMHBIX MACC, 6bIPAHCEHHBIE HEALIMU YUHCTAMU
(Ar(Cl) = 35,5).

Pacmoplmocn cymbaTta Mem 25 r Ha 100 T Bomer mpu 50 °C. Brrmcire

MaKCHMAIIBHYIO0 Maccy 0e3BOJHOro cyibara Mean (B rpaMmax), KOTOPYIO MOXKHO
pactBopuTh B 200 T 8,7% pacTBopa cymbharta Mem mpu 50 °C. (3amimmiTe 9ucio ¢
TOYHOCTBIO JI0 COTHIX.)

OTBeT: L.

Pa:mox(emxe IepMaHIraHaTa Kalld IIPOTEKAcT B COOTBETCTBHII € TEPMOXIIMIISCKIIM

YpaBHEHHEM peaKITi
2KMnOy4 = KoaMnO4 + MnO; + Oz + 76 ]Ik

Kakoe xommgecTBo Temna BeiAaenurca (kJK), ecla B pe3ylbTaTe peakiii Macca

cMecH ymeHbImmIack Ha 80 r? (3ammimTe THCI0 ¢ TOYHOCTBIO JI0 IENBIX.)

OTtBeT: kLK.

11 0
28 |PaccumraiiTe 00BeMH OIH0 BBIXOJa aMMHakKa (B %) OT TeopeTHIecKHn

BO3MOJKHOTO 113 28 T a30Ta 1 7 T BOJIOpO/Ia, €CIIII B pe3yIbTaTe OJHOT0 IIpoXo/a Uepes
Karammsarop obpazoBanock 10,2 T mpoayKTa. (3aIMImiTe 9ICIO ¢ TOYHOCTHIO IO
1IETIBIX. )

OTBeT: %.

He 3a0y0sme nepenecmu 6ce omeéemaul 6 0J1GHK omeemoé Ne 1 6 coomeemcmeuu
¢ HHCIPYKHUell N 6bINOJTHEHUI0 PADOMBL.

IIpoeepvmme, umo Kaxcovlii OMmMGEM 3ARUCAH 6 CHIPOKE ¢ HOMEPOM
COOMEEMCIM EYIO 20 300aHUA.

TPEHUPOBOYHLIE BapHaHThI Ha caiite 100balnik.ru
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Yacrts 2
nazanucu omeemos Ha 3a0anun 29-34 ucnons3yiime 5JIAHK OTBETOB A2,
3anuwume cuHauana Homep 3a0anua (29, 30 u m.o.), a 3amem ezo nodpooHoe
peuledue. Omeemsl 3anucsléaiime Uémro U pa3vopuueo.

Jlns BRITONTHEHNS 3amaHIil 29 1 30 HCIOoNB3VIITe CIeAYIOIIIII IepeueHb BeIeCTB:

dochua Kameinsd, cynb(paT aTIOMIHHS, a30THAs KICIOTA, CYIb(I HATPIHA,
TIepMaHTAHAT Kalls, COJITHas KHcioTa. J[OMyCTHMO HCIIONB30BAHIE BOJIHBIX
PacTBOPOB 3THX BEMIECTB.

| Iz MpeaIoKCHHOTO IepeIHAa B])I6epIITe BCIISCTBA, OKHCIIHTEIIbHO-

BOCCTAHOBHTEIIbHAS PEaKIsd MEXK]y KOTOPBIMH COIPOBOIAeTcs 00pa3oBaHIEM
CIUTBHOTO 3JIEKTPOIIITa, c1aboro 31eKTPOoINTa I ra3a. B oTBeTe 3ammmmTe ypaBHEHHE
TOTBKO OJHOI M3 BO3MOMKHBIX OKIHCJIHTEIFHO-BOCCTAHOBHTEIBHBIX PEAKIHIT C
ydacTHeM BBIOpAaHHBIX BelecTB. CoCTaBbTe 3IEKTPOHHBII OamaHC, YKamKHTe
OKHCIINTEb I BOCCTAHOBHUTEb.

| Iz MpeTOMECHHOID IIEPEYHA B])I6epIITe JBa BEIISCTEA, PCaKIIIA IIOHHOTO obMeHa

MEXKIY KOTOPBIMII IIPOTEKAST B BOJHOM pacTBOPE, COIIPOBOMXIACTCA BBINIAICHHEM
ocaJgKka I BBIICICHIIEM Tra3a. 3aIlHIINTe MONEKYIApHOE, IONHOE I COKpalgHHOE
HOHHOE YpaBHCHIIA PCaKINHII ¢ YIacTHEM BHGpaHH])IX BCIIECTB.

I= OIHBII pacTBOp XJIOPHJAa MarHHs IIOJBEpPITIN 3JleKTpoimsy. B artMmocdepe rasa,

BBIICIIBINETOCA Ha aHoAe, COIIM (ochop, B3ATHEIT B m30bITKe. IlomydumBrmiics
TIPOJYKT J00aBILII B TOPAUIiI pacTBOp THAPOKCHIA HaTpud. [TonydeHHBI pacTBoOp
TepeHecTn B M30BITOK KOHIIEHTPHPOBAHHON a30THON KIICIOTHL. Harmmmite
YpaBHEHIIA YETHIPEX OIMICAHHBIX PEaKIIIil.

| 32 [Hammmte ypaBHEHNS peakiui, C IOMONBIO KOTOPHIX MOXKHO OCYIISCTBHTB

CIICOYIOIIIE IIpEBpallcHIIA:

0

H-C "H L0 Il
€ £ H,C—C H,C-C-O-CH-CHj,
== LH —=X;—=X5— " 0 (CH,
Br Br B H,C-C-0-CH-CH,

Ilpn  HammcaHHHN  ypaBHEHHII  peaKINl  yKa3plBailTe  IPEHMYIIECTBEHHO
oOpasyronmiecss HPOAYKTHI, HCIONB3YITEe CTPYKTYpHBIE (DOPMYIBI OpTaHHYECKIIX
BEIIIECTB.
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acmop cynbdara MemH cMemami ¢ pacTBOpPOM XIlopmuaa Kamms. IloiydeHHSBII
pacTBop Maccoil 1247 T IoJBEpIIN 3ICKTPOIN3Y. DIEKTPOII3 OCTAHOBIUIN Cpasy
IIOCIIE TOT'0, KaK 113 pacTBOpa BOCCTAHOBILUMICH IIOCJIEAHIIE HOHBI MeaH. I13BecTHO, UTO
Ha aHOJe Macca BBIIEIIBIIIXCS BEIIECTB OKa3allach MEHBIIe, YeM BEIIETIUIOCH Ha
KaTole Ha 7,5 T, a U1 TONHON HeilTpalm3alii IIOTyYeHHOTO pacTBoOpa
moTpeboBamock 112 r 20% ruapokcmga kammsd. OIpegennTe MacCOBYIO OIIO
cynbdaTa Kamus B KOHETHOM pacTBOpE.
B oTBeTe 3ammmiTe ypaBHEHIS PEaKIlHil, KOTOpble YKa3aHbl B YCIOBHH 3a/1adqi, I
OpHUBEINTE BCEe HEOOXONIMBIE BBIYICIEHNS (YKa3bIBAalTe EIMHIIBI H3MEpEeHHST
HCKOMBIX (DM3IYECKHIX BEIIIIH).

emecmo A copepxur 72,0 % yraepoja u 16,0 % xicnopoja IIo Macce, OCTaIbHOe
— pogopo. I3 BemecTBa A mpi 06paboTKe IIOIKIICIICHHBIM PacTBOPOM II€pMaHTaHaTa
Kamig oOpa3yercs BemecTBo b. II3BecTHo, UYTo B MOJEKYJIe BelecTBa A
IPHCYTCTBYIOT TOJIBKO CHIMA-CBSA3H H OTCYTCTBYIOT II€pBITIHBIE aTOMBI YTJIepo/Ia.
Ha ocHOBaHIN JaHHBIX YCIOBHS 3a/1adi:
1) mpoeeamTe HEOOXOMIIMBIC BBIYNCICHIA (YVKa3bIBAallTe eIIHIIBI HM3MEpEHIIT
HCKOMBIX (DI3MYECKNX BEMHYIH) H VYCTAaHOBHTE MOJICKYISPHYI0 (QopMyIy
BEIlecTBa A;
2) COCTaBBTE BO3MOKHYIO CTPYKTYPHYIO (hOpPMYIIY BelllecTBa A, KOTOpas 0JHO3HATHO
OTpakaeT TOPSIOK CBSA3H aTOMOB B €70 MOJIEKYJIE;
3) HamIITEe YypaBHEHHE peaKIMH IIONydeHHA BemlecTBa b M3 BemectBa A ¢
MOJKICICHHBIM pAacTBOPOM IIepMaHTaHaTa Kamid (ICIONB3VITe CTPYKTYpPHBIC
(hOpMYJTIEI OPTaHIYECKIIX BEIIECTB).

Ilpoéepome, umo KaycOvlil oOmMéem 3ANUCAH PAOOM C HOMEPOM
COOMEEMCMEyIOU{e20 300 AHUA.

TPEHUPOBOYHLIE BapHaHThI Ha caiite 100balnik.ru
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CHcTeMAa ONleHHBAHHSA 3K3aMeHAIHOHH 0if padoThl 0 XUMHH
Yacts 1

3a mpaBIUIGHBI OTBET Ha KakKmoe I3 3ajammi 1-3, 9-13, 16-21, 25-28
ctaBuTca 1 Gamm.

3agaHile CUNTAeTCd BBIIOJHCHHBIM BEPHO, €CIH 3K3aMECHYEMBIIl [all
TIPABIUIBHEII OTBET B BIJIE IIOCICIOBATEILHOCTH ITH(p IUI THCIA ¢ 3aJaHHOI
CTEINeHbI0 TOYHOCTI.

Homep 3aganus IIpaBH/IbHBI 0TBET
1 14
2 413
3 15
4 13
5 865
9 35
10 342
11 14
12 345
13 15
16 42
17 245
18 245
19 232
20 136
21 4321
25 234
26 28,25
27 190
28 30
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3agamns 6-8, 14, 15, 22, 23 u 24 cunratoTcs BRIIIOTHEHHBIMH BEPHO, €CIIH
TIPABUIIBHO YKa3aHa II0CIeI0BaTeIbHOCTD IIH(P.

3a TONHBIN TPaBIUIBHBII OTBET B 3ajaHmax 6-8, 14, 15, 22, 23 u 24
cTaBuTCA 2 Oania; ecIH JOIYIIeHa oJHa ommiOka — | 6ajut; 3a HEeBepHBII OTBET
(Oomee omHOIT OUTIIOKIT) HIII €T0 OTCYTCTBHE — 0 OaIIoB.

Homep 3aganns IIpaBHIBHBIH 0TBeT

6 35

7 5435
8 4632
14 6544
15 2525
22 3211
23 34

24 5344

O©T1peHupoBOYHbBIE BapHaHThI Ha caiite 100balnik.ru

~

¢cllLZoN ANUH NI9HhOFO0dNHAd L



EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. XUMAA TpeHnpoBoYHbIR BapwaHT Ne6 ot 22.11.2021 13/16

Yacts 2
E 113 mpeanoKeHHOTO IepedHs BRIOEPITE JBa BEIIECTBA, peakKInd HOHHOTO oOMeHa

" » MEK KOTOPBIMII IIPOTEKAacT B BOJHOM pacTBOpPE, COIPOBOXKIACTCA BBIIAICHHCM
KPIITEPIIII OIl¢eHHBAHHA 3AJAHHH C PA3BePHYTHIM O0TBETOM o P P A p e, P A 2 |T|

~

ocajika I BBIIENCHIEM ra3a. 3alHIIITe MONEKYIpHOE, IMOIHOe H COKpalE¢HHOe ~~

JI1g BBITOTHe HIA 3adaHmit 29 n 30 HCIIoNB3VIITe CIIS YOI TepeYeHb BEIIECTR: HORHOE ypaRHCHAN PCAKI[HH.C yHACTHEN BRIOpAHHLIX BETIECT. ~

tdoctun KanmeImig, cyibhaT alIOMIHING, a30THad KICIOTa, CYIb(GHI HaTpHAd, Cogep:kaHHe BEPHOTO 0TBeTA H YKA3AHHS 10 OLeHABAHHIO Bbawsl 8

IepMaHTaHaT Kalus, CcOJIIHas KiucioTa. J[OIIyCTHMO IHCIIONb30BaHIE BOJHBIX (orry cxaroTCs HHBIe (HOPMYIIPOBKII OTBETA, He NCKAKAIOLIIe eT0 CMEICIA) wy)

pacTBOPOB 3THX BEIIECTB. BapuaHT oTBeTa O
DIIeMEHTHI OTBETA:

I3 TmpeanoKeHHOTO — TIepedHS  BHIOEpHTe  BEIECTBA,  OKUCIHTEIBHO- 1) BsIOpanHbl BeIecTBa I 3aINICAHO MOJEKYIS[PHOE YpaBHEHHE L -
BOCCTAHOBHTEIIbHAS PEaKIs MEXKIY KOTOPBIMI CONpPOBOXKIAeTcs 00pa3oBaHHEM PeaKIII HOHHOTO 06MeHa: L
CIUTBHOTO 3JICKTPOJIIHTA, cnaboro INEKTpOIIITa II Tasa. B orBere 3ammmmTe Alg(SO4)3 + 3NaS + 6H,0 = ZAI(OH)’t + 3H5S + 3NaxSOy [
YpaBHEHIIE TOJBKO OJHONH M3 BO3MOJHBIX OKICIHTEIBHO-BOCCTAHOBHTEIBHBIX 2) 3aImIcaHs! OIHOE I COKPALEHHOe HOHHOE ypaBHEHIS PeaKIi: S
peaKini ¢ ydJacTHeM BBIOpaHHBIX BemnecTB. COCTaBbTE 3NICKTPOHHBIN OamaHc, DAL + 3804 + 6Na* + 382 + 6H,0 = =
YEKAXKIITE OKIHCIITEIb I BOCCTAHOBHTEID. s ZAI(OH)’{ + 3H,S + 6Na* + 350,42 S

Cojiep:KaHHE BEPHOI0 0TBETA H YKA3AHASA 10 ONeHHBAHHIO Bauisl 2A1* + 38> + 6H0 = 2A1(OH); + 3HaS =
(momyckaroTcs MHEIE (OPMYIHPOBKII OTBETA, He NCKAXKAOIINE €T0 CMEICTIA) OTBeT MPaBILTBHBIL I TIONHBIL, CONEP/KUT BCE Ha3BaHHBIE BhIIIE 2 =
BapuansT oTBeTa 3JIEMEHTBI 10
JeMeHThl OTBeTa: HpaBIIJIbHO 3alnIcaH OOIH 3JICMCHT OTBETaA 1 E
1) BriOpaHBl BemlecTBA M 3aIICAHO YPAaBHEHHE OKHCIHTEIHHO- Bce 311eMeHTHI 0TBETA 3alllICaHbl HEBEPHO 0 i
BOCCTAHOBHTEJIEHOI peaKITi: MaxcumansHelti 6ann 2 -
CasP> + 22HNO; = 2H3PO4 + 3Ca(NOs)2 + 16NO; + 8H20 B
2) CocTaBieH »3JCKTPOHHBII OallaHC, VKa3aHBl OKICINTEIb I«

BOCCTaHOBUTETD:
2 |P? -8 —P*
16 [N¥ + 1e — N+
@ochop B CTENEHN OKICIeHNA —3 (1Wm GochII Kaablus) SBIIeTcs
BOCCTAaHOBHTEJIEM.
A30T B CTeINeHH OKICIeHHda +5 (W a30THagd KIClIoTa) —
OKIICITHTETIEM.
OTBeT TPaBIUIBHBII H TIONHBIN, COJACPHKHUT BCE HA3BAHHBIE BHIIIE 2
INEMEHTBI
IIpaBunpHO 3aIicaH OOIH 3IIEMEHT OTBETa 1
Bce 311eMeHTHI OTBETA 3alllICaHbl HEBEPHO 0
MaxcumansHeili 6ann 2

TPEHUPOBOYHLIE BapHaHThI Ha caiite 100balnik.ru
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Olﬂfblﬁ pacTBOp XJIOpHJA MarHIS TOJBEPrIH 3IeKTpomsy. B armocdepe rasa, CojepaHHe BepHOI0 OTBeTA H YKA3AHHS 10 OIleHHBAHHIO baxasl
BBIJICIHBINETOCA HAa aHoje, COXIIN (ocdop, B3ATEIT B M30BITKe. IlomydmBrmics (momyckaroTcs MHEIE (hOPMYIIIPOBKI OTBETA, He NCKAKAIOIINE €r0 CMBICTA )
OPOAYKT J00ABIUIN B TOPSYMIl pacTBOP THAPOKCHJa HATpus. IIoMydeHHBIN pacTBOp BapuaHT oTBeTa
MEepPEHeC B H30BITOK KOHIIEHTPHPOBAHHOI a30THOI KIICIOTH. Hamimmre ypaBHEHHS OtBeT BKIIOYaeT B cedf NMATh YPaBHEHHIT PEaKINIi, COOTBETCTBYIOIIX
YeTHIPEX OMICAHHBIX PEaKITHIL. cXeMe TIpeBpalIeHIIL:

H,C CH,4 e e CH,
Copgep:kAHHe BePHOT0 0TBeTA H YKA3AHHSA 0 O HABAHHIO Bawisl 1) +2NaOH : +2NaBr + 2H,0
(momyckaroTcs HHETe (HOPMYIIPOBKI OTBETA, HE HCKAKAIONTIE eT0 CMBICTA) B B
BapuanT otBeTa f f
OTBeT BKOYAET B cedd UeThIpe YpaBHEHHS BO3MOXKHBIX peaKIlii, H,C CH, HAC —C//O
COOTBETCTBYIOIIIX OIMNCAHHBIM IIPEBpAIIeHH SIM: 25 + 12KMnO, + 18H,50, tos 3 CH. +
1) MgCL + 2H»0 = Hz + Mg(OH)2 + Cl» - II3C—C/ 2
2) 2P + 3CL = 2PCl3 COOH N
3) PClz + 5NaOH = Na>HPOs; + 3NaCl + 2H,O + 5 HZC:‘COOH + 12MnS0O, + 6K,S0, +18H,0
4) Na,HPOs3 + 4HNO3 = H3PO4 + 2NO? + 2NaNOs + H,O '
IIpaBIUIEHO 3aIIICaHbl 4 YpaBHEHIA PeaKIil 4 L0
= H,C—C : H,C—CH-OH
IIpaBunpHO 3ammicaHbl 3 YpaBHEHHSA pEAKINIII 3 : N Ni, t :
pAaBIUILHO 3aIlICAHEI 2 YpaBHEHIS peaKIliil H3C—C\\ H,C—CH-OH
IIpasunpHO 3ammicaHo 1| ypaBHEHIE peaKIliI 1 (0]
Bce ypaBHEHNS peaKIlil 3amicaHbl HEBEPHO 0 H,C—CH-OH H,;C—CH-ONa
Maxcumansusiii 6an 4 4) CH, +2Na —— CH, + H,
H;C—CH-OH H;C—CH-ONa
Il
H;C—CH-ONa L H,C-C-O—CH-CHj,4 ]
5) CHE + 2H3C_C\ —_— 9 (I:H + 2NaCl
. H;C—CH-ONa Cl i 72
amnmrre YpaBHEHIA PEAKITII, C IOMOIIBIO KOTOPBIX MOKHO OCYIECTBUTH CIIEAYIONTIIE ’ H;C-C-O-CH-CH;
SREERAENY: IIpaBIUTBHO 3aIIICAHB! 5 YPAaBHEHMIT peaKIil
H,C CH,4 L0 i IIpaBuiIbHO 3amicaHs! 4 ypaBHEHNS peaK i
: H;C—C, H,C-C-O-CH-CHj, =
— X, — JCHy —= X, —» X3 —> 0 (':Hz : IIpaBUTBEHO 3amIIcaHbl 3 ypaBHEHHS peaKIIIil
Br Br H;C-C H,C-C-0-CH-CH, IIpaBIUIEHO 3aMICaHbI 2 YPaBHEHII PeaK Ll

IpaBmubHO 3anncaHo | ypaBHEHIe peaKIli
Bce ypaBHEHHIT peaKIIHil 3aIlICAHBl HEBEPHO

IIpn HamicaHHMHI YypaBHEHIII peakIil HCIIONB3YITe CTPYKTYPHBIE (hOPMYIEL
OpraHIIecKIX BEIECTB.

| O = ||| =t

Maxcumansueiii 6amn

Ipumeyanue. JIOMyCTHMO WCIOJB30BaHIE CTPYKTYPHEIX (OpMyn pasHOTO BHOa
(pa3BEpHYTOII, COKpaIIEHHOI, CKEIIETHOII), OMHO3HAYHO OTPAXKAIONIX IOPAIOK CBI3M
aTOMOB II B3alIMHOE pACIOJIOXKEHIIe 3aMecTHTeNeil M ()YHKIIIOHANBHEIX TPYII B
MOJIEKYJIE OpPraHITIecKOTO BEIIECTRA.
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I' acTBOP CYJb(aTa MEII CMEIIAIII ¢ pacTBOPOM XJIopHaa Kamisd. ITonydeHHBI pacTBOp

Maccoil 1247 r o BepIin 3JIeKTPO3y. DIEKTPOII3 OCTAHOBIUIHN CPa3y IOCTe TOT0, KaK
I3 pacTBOpa BOCCTAHOBIUMICH IOCTEIHNE HOHBI Medil. II3BecTHO, YTO Ha aHOJe Macca
BBIJI€THBIIIXCS BEI[ECTB OKa3alachk MeHbIIIE, YeM BBIAEMIIOCh Ha KaToe Ha 7,5 T, a A1d
IOJTHOI HelITpal3allil MoIyIeHHOT 0 pacTBopa moTpedosanock 112 r 20% riapokcmaa
kas. OmpeJeniTe MacCOBYIO JIONIO CyIb(aTa Kalusl B KOHEIHOM pacTBOPE.

B oTBeTe 3ammnmiTe ypaBHEHHS DeakKIil, KOTOpble YKa3aHbl B YCIOBHIH 3afadm, I
INpHBEINTE Bce HEOOXOANMBIE BEIIICTIESHIS (YKa3bIBailTe eIIHIIIBI H3MEPEHIS HCKOMBIX
(I3IYECKIX BETITIHH).

CoJep:kaHHe BePHOr'0 0TBeTA H YKA3AHHS 110 0LIeHHBAHHIO Baanbl
(momyckaroTes HHBIE (OPMYIIIIPOBKII OTBETA, He IICKAKAIOIIIE €0 CMBICIIA)
BapuansT otBeTa
3armicaHbl YpaBHEHHS PEaKIIIil:
[1] CuSOs + 2KCl1 = Cu] + Clo7 + K280y
[2] 2CuSOy4 + 2H,0 = 2Cu| + 027 + 2H2804
[3] H2SO4 + 2KOH = 2H>0 + K2SOy4

IIpuBeaeHB! HEOOXO/IMBIE BEITHCIISHIS:

m(KOH) =112-02=224r

n(KOH) =22 4 /56 = 0,4 MoTB

n(H2SO4) = n(KOH)/2= 0,4/2 = 0,2 mo1b = n(K>SO4)p3)
n(Cu)pz; = n(H2S04) = 0,2 MoTb

n(02) = n(H2804)/2= 0,2/2 = 0,1 MoTB

IIycte n(Cu)jj= x moxs = n(Clz2) = n(K2SOu4)y1,

TOTJa Ha KaToJe BIIeMIach Macca

64(x+0.2)T,

a Ha aHOJe BBIIeMILTAach Macca

(7Tlx+32-0,1)T

Ha anoje BeIJenIIachk Macca MEHBIIE, UeM Ha KaToje Ha 7,5 T, IOITOMY
64x +128-71x-3,2=75

x=0,3 Mol

Macca BBIIeIIBITIX CS BENIECTB Ha aHOe I Ha KaToJe
64-05+71-03+32=565Tr

n(K>S804) =0,3+ 0,2 = 0,5 mons

m(K2S04) =174 -05=87r

Mpp = 1247 —56,5+ 112 =1302,5T

Ompe/ieneHa MaccoBasi A0 CynbdaTa Kalilsd B IOIYICHHOM pacTBOPE:
®(K2S0y4) = 87 /1302,5 = 0,0668, 11t 6,68 %.

TpeHupoBouHbIi BapuaHT N26 ot 22.11.2021 15/ 16

OTBeT IPABIIIBHEII I TIOTHEII, COJIEPHKUT CIIEYIOIIIE 3TTeMEHTHI: 4

® TIPaBIUIBHO 3aIlICAaHBl YPABHEHNS pEaKIil, COOTBETCTBYIONINX
YCIIOBHIO 3alaHIIs;

® TIPABIJIBHO IIPOM3BEIEHE! BBIUICIECHHIA, B KOTOPBHIX HCIOIb3YIOTCA
HeoOXOJIMble (DM3MYECKNe BEINTYHHBL, 3aJaHHbIE B YCIOBHH
3aaHIA;

® TIPOJIEMOHCTPHPOBAHA JIOTHYECKH O0OOCHOBaHHAS B3aNMOCBS3b
(HU3MYeCKIX BENIYHH, Ha OCHOBAaHHH KOTOPBIX IIPOBOJSTCS
pac4ETeI;

e B COOTBEICTBHII C VCIOBHEM 3aJaHHA OIIpeJelicHa ICKOMas
(ir3IgecKas BeIdIHA

IIpaBIUIbHO 3alllIcaHBl TPH JIEMeHTa OTBETa 3
IIpaBIUTEHO 3alllcaHbI ABa 3JIeMEHTa OTBETA 2
IIpaBIUTEHO 3alllcaH OJIHH 3JIEMEHT OTBETA 1
Bce 3nemMeHTHI OTBETa 3amiIcalbl HEBEPHO 0

MaxcumaneHsili 6ain 4

Ipunmeuanue. B ciaydae, KoT[la B OTBETE COAESPIKITCS OIIIMOKAa B BBIYHICICHISAX B OJHOM
13 TPEX 3TEMEHTOB (BTOPOM, TPEThEM IUTH YETBEPTOM ), KOTOpPAs IIPHBETAa K HEBEPHOMY
OTBETY, OIIEHKA 3a BHIITOJHEHIE 3a/IaHIIs CHIDKAETCS TONBKO Ha 1 Oam.

eluecmo A copepsxur 72,0 % yraepona u 16,0 % Kiciopoja o Macce, ocTalbHOE —
Bomopon. I13 BemecTBa A Tipn 00pabOTKe MOJKICICHHBIM PAacTBOPOM IIepMaHTaHATa
Kamns o0pasyeTcs BelecTBO b. II3BeCTHO, UTO B MOJISKYIIE BEIIECTBA A IPHCYTCTBYIOT
TOJIBKO CHT'Ma-CBSA3H 1 OTCYTCTBYIOT IIEpBIYUHBIE aTOMBI YTIIEpO/Ia.
Ha ocHOBaHHI JaHHBIX YCIOBHS 3aJadi:
1) mpoBeanTe HeOoOXOMIMBIE BEIUNCICHIS (VKa3bIBAIlTe €IITHIIIEI H3MEPEHIS HCKOMBIX
(hI3MYeCKIX BEMITIIH) II YCTAHOBHTE MONEKYIAPHYIO (OPMYIY BeIeCTBa A
2) cocTaBbTe BO3MOKHYIO CTPYKTYPHYIO (DOpMYIy BelllecTBa A, KOTOpas OTHO3HAYHO
OTpa)kaeT IMOPAJIOK CBSI3H aTOMOB B €T0 MOJIEKYIIE;
3) HamIIUTEe YpaBHEHHE peaklH IIONy4eHHS BellecTBa b H3 BemecTBa A ¢
TIOIKIICIICHHBIM PacTBOPOM IIepMaHIraHaTa Kalid (ICIIONB3YilTe CTPYKTYPHBIE (hOpMYIIEI
OpTaHIYECKIX BEIIECTB).
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EnwHbIA rocynapcTeeHHbIi 3k3amen, 2022 1. XUMAA
CojepaHHe BepHOI0 OTBeTA H YKA3AHHAS 10 OIleHHBAHHIO banabl
(momyckaroTes HHBIE ()OPMYIIIIPOBKII OTBETA, He IICKAKAIOIIIIE €0 CMBICIIA)
BapuasT oTBeTa
DIIeMEHTHI OTBETA:
1) mpoBedeHBI HeOOXOINMBIE BEIIICIICHIIS:
wH) =100-72 - 16 =12 %.
Ob6mras opmyna oprarmdeckoro semecrsa — CyH,Cl,
xXy:z=(72/12): (12/1) : (16/16)
VcTaHOBIIEHO cOoOTHOIeHIe qicia aroMoB C, H 1 O B BemecTse:
Xyz=6:12:1
MonekynsgpHas GopMyna opraHmdeckoro Bemecrtsa — CaHjpO
2) IlpuBeneHa CTPYKTYpHad (opMyiIa OpraHIIecKOTO BEIIEeCTRa:
O/OH
3) CocTaBieHO YpaBHEHIE PEaKIin:
OH O
5 O/ +2KMnO, + 3H,S0, —> sg +
+ 2MnSO, + K,80, +8H,0
OTBeT IpaBILILHBII I TIOIHBII, COIEPKUT ClIeAVIONIIE ICMEHTHI: 3
® TIIPaBIUILHO IIPONI3BEJCHBI  BBIYICICHIS, HEOOXOMIMBIE IS
VCTAHOBIIEHIIA MOJIEKYIIPHOII (OpMYyJBl BEIISCTBAa, M 3alllicaHa
MOJIEKYIIIpHad (hopMyJia BEIIeCTBa;
®  3aImicaHa CTPYKTYpHasd (OopMyla OpraHI9IecKoIo BellecTBa, KoTopas
OTpasKaeT IMOPSAIOK CBA3M 1 B3aHMHOE PacIIONOKEHIE 3aMeCTHTEee i
1 QYHKIIOHAIBHBIX TPYIII B MOJICKYJIE B COOTBETCTBHII C YCIIOBIEM
3aJaHHs;
® C IICIOIB30BAHIEM CTPYKTYPHOII (DOPMYJIBI  OPTaHIYECKOTO
BEIIecTBA 3allICAHO YpPaBHEHHE peaKlHH, Ha KOTOpPYIO Jagrcs
yKa3aHIe B YCIIOBHH 3aJIaHIA
IIpaBIIIBHO 3amicaHEl J{Ba 3JIEMEeHTa OTBETa 2
IIpaBuiBHO 3amiIcaH OJH 3JEMEHT OTBETA 1
Bce 3nemMeHTHI O0TBETa 3amiIcaHbl HEBEPHO 0
Maxcumansusili 6ain 3

TpeHnpoBoYHbIR BapwaHT Ne6 ot 22.11.2021
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