Tpennposounsiit Bapuant Ne 2 ET'D HosOps 2025

XUMUJ, 11 knace. 1/24

TpenupoBouHblii Bapuant Ne 2
OkTs6psb 2025 1.
1o HoBoii nemoBepcuu ®UIIN 2026 roaa
€IUHOr0 rocyI1apcTBEeHHOI0 YK3aMeHa Mo
XUMHUHN

HNHcTpyKuus no BHINOJHEHUIO Pad0ThI

DK3aMeHaIMOHHAs paboTa COCTOUT U3 JIBYX YaCTei, BKITIOYAIOIINX B ceOst
34 3aganus. Yacte 1 comepkut 28 3amaHuil ¢ KPaTKMM OTBETOM, YacTh 2 COAEPKHUT 6
3aJJaHUui ¢ Pa3BEPHYTHIM OTBETOM.

Ha BemonHeHue 3k3aMeHAMOHHON PabOTHI IO XUMHUH OTBOmUTCA 3,5 daca (210
MUHYT).

OTBEeTOM K 33/IaHHUSM 4YacTH | SBISIETCS MOCIIEAOBATEIBHOCTD UMD MM YHCIIO.
OTBeT 3anuIIuTe MO0 MPHUBEACHHBIM HIDKEe 00pasliaM B MoJie OTBETa B TEKCTE paboOThI, a
3aTeM nepeHecure B OmaHk otBeToB Ne 1. [TocnenoBarensHOCTh mndp B 3aAaHuIX 1-25
3amuImuTe 6e3 mMpoOeIoB, 3aMATHIX U IPYTHX JTOMOTHUTEIHFHBIX CHMBOJIOB.

OtgeT:

XY
OT1BeT: 42

OTBeT: 34

OTtBeThl K 3amaHusaM 29-34 BKIIOUYAIOT B ceOs MOAPOOHOE OMHCAHUWE BCErO XOia
BEITIOTHEHUS 3aaHus. B Omanke orBeToB Ne 2 yKakuTe HOMEP 3afaHMs M 3AMUIIATE €T
HOJIHOE peuieHue.

Bce Omamku EI'D  3amomHsrorcs  ApKUMH — YEPHBIMH  YEPHUJIAMH.

JlormyckaeTcst NCTIONB30BaHNE TeIEBOI WITH KAIMIUIIPHON PYUKH.

IIpu BBIMOTHEHNY 3aKaHNUI MOXHO HOJIB30BAThCSl YEPHOBUKOM. 3aNMCH B YePHOBHKE,
a TakiKe B TeKCTe KOHTPOJBHBIX H3MePHTEJIbHBIX MATEPHAJIOB He YUYHUTHIBAIOTCH MPH
OLICHUBAHUHU PAdOTHI.

IIpn BBImMoOMHEHMM paboTsl HUcmonb3yiiTe IleprogMyeckylo CHCTEMY XHMHYECKHX
anementoB J[.1. MenpeneeBa, TabnuIly pacCTBOPUMOCTH COJICH, KUCIOT U OCHOBaHHH B BOJE,
JNMEKTPOXUMHUYECKUH P HampsHKeHHH MeTauioB. ODTH CONPOBOAUTENBHBIE MaTepHAabI
HPUIIAraloTcs K TEKCTY paboThI.

JI1st BBIYMCIIEHNH UCTIONB3YITEe HENPOTrpaMMHUPYEMBIN KalbKyJIATOP.

bamnel, monydenHsle Bamu 3a BBINOIHEHHBIE 3a1aHus, cymmupytorcs. [locrapaiitecs
BBIITOJTHUTH KaK MOKHO OOJIbIIe 3a1aHui 1 HaOpaTh HanOOJIbIIee KOMTUIECTBO OAIIOB.

Tlocne 3aBepureHus paboTH MPOBEpETE, YTOOBI OTBET Ha KaXJ0C 3aJaHHe B OlaHKax
orBeToB Ne 1 1 Ne 2 ObII 3amTMcaH MO/ MPaBUIBHBIM HOMEPOM.

Kenaem ycnexa!

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry olgakel, vk.com/chemistry olgakel
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Yacts 1

Omeemom K 3adanuam 1-25 snensemcsa nocneoosamenvhocmev yugp. Omeem
3anuwiume 6 noie omeema 6 mexcme pabdomwl, a 3amem nepenecume ¢ bJIIAHK
OTBETOB Ne 1 cnpasa om Homepa coomeenmcmeayioujezo 3a0anus, HauuHas ¢ nepeoii
knemouku. Ilochedosamensnocms yugp 3anucvieaiime 0e3 npodenos, 3anamvix u
Opy2ux _OONOIHUMENbHBIX _cUMB0106. Kadcovlit cumeon nuwume 6 0moenvHoil
KllemouKke 6 coomeemcmeuu ¢ npueedénnvimu 6 oOnanke oopasyamu. Lugpor e
omeemax na 3aoanua 7, 8, 10, 14, 15, 17, 19, 20, 22, 23, 24, 25 mozym noemopamuc.

Jlns BeIonHEeHUs 3a1aHui 1—3 HCIOIb3YHTE CIIeAYIOIUI PsIl XUMHUECKUX
3JICMEHTOB:
1) Se 2) Na 3) Sr 4) Cl 5)S

OTBETOM B 3aJlaHuAX 1-3 sBasercs nocjaeaoBarCIbHOCTb IlI/I(bp, oA KOTOpbIMU
YKa3aHbl XUMUYECKUE DJIEMEHTHI B TAHHOM PANY.

OmnpenenuTe ABa IEMEHTa, KOTOPbIE 00Pa3yIoT HOHBI, COJEPIKAIINE CTOIBKO JKe
9NIEKTPOHOB, KaK M OIHO3APSAHBIN aHHOH aToMa OpoMa. 3aluInTe HoMepa BEIOPaHHBIX
2JIEMEHTOB

3anuImuTe HoMepa BEIOPAHHBIX JIEMEHTOB.

OrtBeT:

)4 ! YKa3aHHBIX B PAAY XUMHUYCCKHUX 3JICMCHTOB BI)I6epI/ITe TpH 3JIEMEHTA, KOTOPLIC B
6I/IHapHLIX COCAUHCHUAX C BOAOPOAOM MPOABIIAKOT OTPHULATCIBHBIC CTCICHU
okucieHus. Pacnonoxure BI)I6paHHI>Ie OJIEMCHTHI B MOPAAKE YCUIICHUS KUCIIOTHBIX
CBOMCTB HUX BOOOPOAHBIX COCHHHGHHﬁ.

3anummuTe HOMCEpa BI)I6paHHI>IX OJIECMCHTOB B Hy)KHOfI noCJICa0BaTCIIbHOCTH.

OtBer:

W3 umncna ykasaHHBIX B psAAY DJIEMEHTOB BhIOEpHTE ABa JJIEMEHTa, KOTOpHIC B
COCTaBe BBICIIUX KHUCJIOTHBIX THIPOKCHIOB MPOSIBISIOT 4YETHBIC CTEHCHU
OKHCJICHHSI.

OrtBer:

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel
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KOTOPBIX IIPUCYTCTBYET KOBAJICHTHAsI OJISIPHASL CBSI3b, HO OTCYTCTBYET KOBaJIEHTHAS
HETIoJIIpHAs:

1) rpadut

2) cynbdar HaTpus

3) nepokcua d6apus

4) IUKIJIOTICHTaH

5) AMOKCUA KpEMHUS

3anummTe HoMepa BEIOPaHHBIX OTBETOB.

OrtBeT:

5 | Cpenu npemiokeHHbIX (HOpMyII/Ha3BaHHI BELIECTB, PACIIONOKEHHBIX B
MIPOHYMEPOBaHHBIX sSuciiKax, BbIOEpUTEe HOPMYIIbl/HA3BAHHS:

A) cpenHeii conu caboro OCHOBaHUS,
b) kucnorHoTO OKCHA;
B) cMerranHo# conu.

1 2 3
CUJIMKAT HATPHUs MOHOOKCH/ YIJIepoJia Fe 3o 4
4 5 6
CyIb(huI aMMOHHUS NaAl(80O,), Ca(ClO),
7 8 9
CaOCl2 KpEeMHE3eM MaJIaXHUT

3anummTe B TaONIUIYy HOMEpa ST9eeK, B KOTOPBIX PacIoNoXeHb! BEIOpaHHBIE
BEILECTBA, 0]l COOTBETCTBYIOIIMHU OyKBAMHU.

Otser: | A| b | B

Agrop BapuanTa: Kenpuesckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel
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Yepes pacTBop BeliecTBa X MpomycTuin ra3 Y. B pesynbrare peakiuun Habmoaamm
BBINIAJIeHNE OECIIBETHOTO OCa/IKa.

W3 npeanioxkeHHOTo nepeyHs BriOepuTe BeniecTBa X U Y, KOTOpbie y4acTBOBAJIH B
OITMCAHHBIX PEAKIIUIX.

1) ammuax

2) cyabpUT KaIus

3) yIieKkucIblii ra3

4) cynbar xenesa (I1)
5) cunukar HaTpus

3anumuTe B TaOIUIly HOMepa BEIOPaHHBIX BELIECTB MO COOTBETCTBYIOIINMH OyKBaMH.

OrtBeT: X Y

YcTaHOBHTE COOTBETCTBHE MEXIY BEIECTBOM M PEAreHTaMH, C KaXIBIM H3 KOTOPBIX
9TO BEIIECTBO MOXET B3aUMOJICHCTBOBATD: K KAXKIOH MO3UIMH, 0003HAYSHHOI OyKBOii,
IOI0EPHUTE COOTBETCTBYIONIYIO MO3UIIIO, 0003HAUCHHYIO IIU(PPOIL.

BEIECTBO PEATEHTEI
A)Zn 1) H,Si0,, Na,0, KNO,
B) P,0, 2) HNO,, Ba(OH),, H,0
B) Na,SO, 3) Al(OH),, Ag, O,

I HI
4) HZSO4, SOz, Br2

5) Cl, K,CO,, AgNO,

3anuiuTe B TaONUIy BBIOpAaHHBIC IUQPBI IO/ COOTBETCTBYOIUMH OyKBaMH.

Omer: | A| B| B| T

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel
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8 | YcraHoBUTE COOTBETCTBHE MEKIy PEArMpPyIOLIMMU BELIECTBAMH H IMPOAYKTaMH,
KOTOpBbIE 00OpasyroTCS MPU B3aUMOJACHCTBHHM 3THX BELICCTB: K KAKION MO3HIINH,
0003Ha4YeHHON OYyKBO#, MOAOEPUTE COOTBETCTBYIOILYIO IMO3MIINI0, 0003HAYCHHYIO

nudpoit
PEATMPYIOUIME BEILIECTBA TTPOAYKTBI PEAKIIUU
A)SO, +H,S — 1) CaSO, + H,0
b) 802 (u36.) + Ca(OH)2 — 2)S + HZO

B) SO3 + Ca(OH), —
)] 502 (p-p) + CaSOs—>

3) CaSO3 + HZO

4) Ca(HSO3)2

5) HZSO 4

6) Ca(HSO3)2 + HZO

3anuiuTe B TaONUIYy BBIOpAHHBIC IIU(PPBI IO COOTBETCTBYOIUMH OyKBaMHU.

Oreer: AlB|B|T

9 | 3agaHa cxema NpeBpalleHUH BEIECTB:

tC 02, 3J1. TOK
NH 4NO2 — X - Y

Ornpenennre, KaKue U3 YKa3aHHBIX BEIIECTB SBIISIOTCS BEMIECTBaMU X H Y.

HN,0
2) NO
3)NO,
4N,
5)NH,

3anuiuTe B TaONUIly HOMEpa BEIOPaHHBIX BEIIECTB O] COOTBETCTBYOLIMMHU

OykBamu.

X\|Y

OrtBer:

Agrop BapuanTa: Kenpuesckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel
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10 | YcraHoBUTE COOTBETCTBHE MEXAY Ha3BaHUEM BELIECTBA M KIACCOM/TPYIIONH
OPraHU4eCKUX COEUHEHUH, K KOTOPOMY(-0ii) OHO MPUHAIIIEKHT: K KXo
MO3UILIMHU, 0003HaYeHHOH OYKBOIA, TOIOEPUTE COOTBETCTBYIOUIYIO TTIO3UIIHIO,
0003Ha4YeHHYI0 I (POI.

HA3BAHUE BEHIECTBA KITACC/TPYIIITIA OPTAHUYECKHUX
COEJJMUHEHNU
A) DTUIUITTALIAH 1) cnupt
b) anunun 2) aMHUH
B) nmnepun 3) aMHHOKHCIIOTa
4) qurnenTun
3anummTe B TaONUIy BEIOpaHHBIE HU(PHI IO COOTBETCTBYIOLIIHMH OyKBaMH.
Ortser: AlBI B
11 | U3 mpemyioxKeHHOTO TepeyHsi BBIOEPUTE, B KOTOPHIX KOJIMYECTBO CHUTMa-CBs3EH
PpOoBHO B 4 pa3a Gosnblie, 4eM MU-CBI3EH:
1) rekcen-2
2) GeH3omn
3) nponMoHOBast KUCIIOTA
4) crupon
5) nenTen-1
3anumunTe HoMepa BHIOPAaHHBIX OTBETOB.
Otger:
12 W3  mpeasioKeHHOrO  TEepedyHs  BEIIeCTB  BhIOCpHUTE Cce peakuun

STepUQUKAILIUH:

1) aTanon + yKkcycHast KHCIIOTa

2) STHJICHTJIMKOJIb + a30THAsI KUCJIOTA

3) deHon + a30THAST KUCIIOTA

4) masesneBasi KUCJIOTa + IUKIOTEeKCAHOI

5) aTunanerar + BOJHBII pacTBOP THIPOKCH]IA HATPUS

3anumuTe HoMepa BHIOPaHHBIX OTBETOB.

OrTser:

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel
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)4 & MPEAJIOKECHHOI'O MEPEYHST BLI6€pI/ITe JIBa BCIIECTBA, C KOTOPbIMH
pearupyeT u aHWJINH, U STUJIaMUH!

1) conmsnas xucnora
2) 6pomMHas Boja

3) Opomuz Kaaus
4) xnopaTaH

5) Boza

3anummTe HOMCEpa BI)I6paHHI>IX OTBCTOB.

OtBer:

VYcraHOBHTE COOTBETCTBHE MEXK/AY YIIEBOJOPOAOM H CIIOCOOOM €Tr0 MONTYUYCHHS B OLHY
CTAJIMIO: K KaXJIOW TO3UIMH, 0003HAYCHHOW OYKBOH, MOAOEPUTE COOTBETCTBYIOIIYIO
MO3UIIMI0, 0003HAYCHHYIO ITUPPOI.

YITIEBOJOPOL CIIOCOB ITIOJIYUYEHU A
A) mponen 1) 1,3-guxsopnponad + MarHui
B) mporuna 2) 1,2-nmuxmopmponad + Bogda. p-p NaOH
B) nuknonponan 3) 2-xJ0prponas + HaTpui
I') rekcan 4) 1,2-nguxnopmpormnas + cnupt. p-p NaOH

5) NPONUIXJIOPU + HATPHH
6) 1,2-nmuxmoprpomnas + MarHui

3anuiuTe B TaONUIy BBIOpAHHBIC IIU(PPBI IO COOTBETCTBYOIUMH OyKBaMHU.

OrBer: AlBlIBIT
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- VcTraHOBUTE COOTBETCTBUE MCXKAY OPraHMYCCKHM BCHICCTBOM H OPraHUYCCKUM

HPOIYKTOM €r0 OKHCIICHHUS ITOAKUCICHHBIM PaCTBOPOM ANXPOMATa KM K KaXKIOH
HO3MIMH, O00O3HAUYCHHOH OyKBOH, IONOEpPUTE COOTBETCTBYIOIIYIO —IIO3UIUIO,
0003HaYeHHYIO0 HU(POIL.

OPIAHMYECKOE BEHIECTBO OPI". ITPOAYKT OKMNCIIEHUA:
A) IpONMIOBBINA CIUPT 1) anreTon
b) meranon 2) NpONMOHAT Kalus
B) nzomponanon 3) MypaBbUHBIN aJbAETH]L
I') hopmansmernn 4) yrnekucnblii ra3

5) mMpOMUOHOBAs KUCIIOTa
6) MypaBbUHas KHCI0Ta

3anumuTe B TaONUIy BEIOpaHHBIE HUGPHI 10 COOTBETCTBYIOLIUMY OyKBaMHU.

OrBer: Alsl Bl

16

3aj1aHa crieqyronas cxeMa MpeBpalleHUH BEIIECTB:

Y

1,2-quxnopstan — X  — STUJICHIVIUKOJIb

Onpez[enI/ITe, KaKH€ U3 YKa3aHHBIX BCUICCTB SIBJIAIOTCS BCIICCTBAMU XnuY.

1) KMnO 4 (H20)
2) aneTuiieH

3) HZO (136)

4) sTUseH

5) KMnO,, (H")

3anumuTe B TaOIUIYy HOMEpa BEIOPAaHHBIX BEIECTB M10J] COOTBETCTBYIOLINMHU
OyKBamH.

OrtBer: X Y

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel
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17 | YeranoBuTe COOTBETCTBHE ME3 KTy MCXOXHBIMA BELIECTBAMH XMMHYECKOH
peaKiMy M THIAMH pEakui, K KOTOPbIM OTHOCHTCSI DPEaKIUs MEXIy
JaHHBIMH BEIICCTBAMH: K K&KIOW MO3ULIUH, O0003HAYeHHOU OyKBOM,
moJI0EpUTE COOTBETCTBYOIIYIO MO3HIINI0, 0003HAYCHHYO I (POT.

XUMHUYECKAA PEAKIIMA TUITBI PEAKITAA

1) HOHHOE NpHUCOEIUHEHNE

2) paauKanabHOE 3aMelleHHe

3) HOHHOE 3aMelleHue

4) paauKagbHOE MPUCOEANHEHNE

A) 6eHzoi + Cl2 (B mpHUCyT. A1C13)
B) 6enszom + Cl2 (Ha cBery)
B) xymon + Cl2 (Ha cBery)

3anuimTe B TaONUIYy BRIOpAaHHBIC IUQPPHI O] COOTBETCTBYIOIIUMH OyKBAMH.

OTBeT: A|lB| B

18 | U3 npennoxeHHOro nepeyHs BeIOEpUTE BCe peakiiy, CKOPOCTh KOTOPBIX IPU
H.y. BBIIIE, YeM CKOPOCTb peaknuu IMHKa ¢ 15%-HbIM pacTBOpOM cepHOit
KHCJIOTHI:

1) 15%-Hs1it p-p xnopuaa Gapust + 15%-Helil p-p cepHOI KUCIOTHI
2) xene3o + 15%-Hblil p-p cepHOI KUCIOTHI

3) amomuHui + 15%-HbIi p-p CEpPHON KUCIOTHI

4) amroMuHNN + 90%-HbIi p-p CEpHOI KHCIOTHI

5) uuHK + 25%-Hblil p-p CEpHOM KHCIOTHI

3anummTe HoMepa BEIOPaHHBIX OTBETOB.

OrtBer:

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel
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YcTaHOBUTE COOTBETCTBHE MEKAY CXEMOHW peakUUH U CTENEHBIO OKHUCICHUS
OKHCIIUTENSI B JAaHHOM peakIuu: K KaXIOH MO3WIMH, 0003HAYeHHOW OYyKBOH,
oA0EPHUTE COOTBETCTBYIOLIYIO MO3UIIHIO, 0003HAYESHHYIO HU(PPOH.

CXEMA OBP CTEIIEHb OKHMCJIEHM S
OKUCJIUTEJIA
A) Fe?* + MnO , +H Fe** + Mn?* + H,0 1) +5
2) +6
+ - 2+ 3)+7
B) Cu+H +NO3—>Cu +N02+H20 4) 42

B)Crt + ClO, + OH — CrO 42‘ +CI' +H,0

3anuimTe B TaONUIYy BRIOpaHHBIE UPPHI O] COOTBETCTBYIOIUMH OyKBaMH.

OTBeT: A|lB| B

YcTaHOBUTE COOTBETCTBHE MEXKAY IPOCTHIM BEHIECTBOM M CHOCOOOM  €ro
MOJIy4EHUS! TMYTEM O3JIEKTPONM3a: K KakAod mno3unuu, 0003HaueHHOH OyKBOM,
OAOEPHUTE COOTBETCTBYIOIIYIO MO3UIIHIO, 0003HAYCHHYIO (POt

IMTPOCTOE BEHIECTBO CIIOCOB IOJIYYEHU A
A) xanmit 1) pacnuiaB gropuna xamus
B) cepebpo 2) BoaHBIN pacTBOp (TOpHIa cepedpa
B) drop 3) BOIHBINM PacTBOP XJIOpUIA Kaus

4) BonHbIH pacTBOp Cynbduaa cepedpa

3anumure B TaOAULy BbIOpaHHbIE IU(PEI 0] COOTBETCTBYIOIUMU OyKBaMHU.

OrtBerT:
Al B | B

Agrop BapuanTa: Kenpuenckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry_olgakel



Tpennposounsiii Bapuant Ne 2 EI'D Hos6ps 2025 T XUMMS, 11 knace. 11/24

J1717 BEIMOHEHHA 33a1aHuA 21 HCIIOIB3YHTE ClIeIyIONIHE CIIPABOYHEIE JaHHEIE.

KonnenTpamma (MOZIpHAZ. MONB/T) IIOKA3EIBAaeT OTHONIEHHE KOJIHYECTBA
PacTBOPEHHOTO BemecTsa (1) K 00BéMy pacTopa (V).

pH («mm3 am») — BOZOPOZHENI IIOKAa3aTenb. BEAHYHHA, KOTOpai OTPAKaeT

KOHIIEHTPALHIO HOHOB BOZOPOAA B PACTBOPE H HCIOIB3YETCH /1A XapaKTePHCTHKH
KHC/IOTHOCTH CPeIBL.

LWkana pH BOAHLIX pacTBOpPOB
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3NEeKTPONnuTOoB
I T 1 T T T T T T | T Ll T T T
pH 012 3 4 586 7 8 9 10 1 12 13 14
KWUCNOTHas cpena wenoyHas cpeaa
Cpepa CHNbHO cnabo HeiTpansHas  cnabo CUNBHO
pactBopa Kenas Kucnas LenoYHas  Weno4Han
21 Jnst BemecTB, MpUBEAEHHBIX B MEpPEYHE, OMPENEINTE XapaKTep Cpelbl UX

BOJIHBIX PaCTBOPOB.

1) auxpomMar aMMOHHS
2) KanbpLueBas cenuTpa
3) noram

4) xnopHOBaTast KUCIOTA

3anuimTe HoMepa BEIECTB B MOPSIKE yBeIUYeHHs 3HaueHUH pH uX BOAHBIX
PacTBOPOB, YYHUTBIBAsA, YTO KOHLCHTpalMs BEIICCTB BO BCEX pacTBOpax
(MonB/1T) OAMHAKOBASL.

OrtBer: — — —

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel

23

YcTaHOBHTE COOTBETCTBHE MEKAY CIIOCOOOM BO3AEHCTBIS Ha PABHOBECHYIO
cucremy

CH,COOH(x) + H,0(x) «—— CH,COO" (p-p) + H,0" (p-p) + Q

1 CMEIIEHUEM XUMUYECKOTO PaBHOBECHSI B PE3YJIbTaTe dTOTO BO3ACHCTBHS:
K KaXJI0W TO3UITHUH, 0003HAYCHHOW OyKBOH, MOJ0EPUTE COOTBETCTBYOIILYIO
MO3MIINI0, 0003HAYCHHYIO IIHU(PPOI.

BO3JIEMICTBUE HA PABHOBECHYIO HATIPABJIEHUE CMEIIEHUWA
CUCTEMY XUM. PABHOBECUA
A) HarpeBaHue pacTBOpa 1) B cTOpOHY MPSIMO peaKIi
B) nobaBnenue TBEpAOro rUAPOKCHUIA HATPHS 2) B cTOpOHY 00paTHOM peakuuu
B) paszbaBnenue pacTBopa BOIOM 3) mpaKTHYECKH HE CMEMIaeTCst

I') nobapieHHe TBEPAOTO aneTara dapus

3anuImTe B Ta6J'II/IIIy BI>I6paHHI>Ie III/I(prI o COOTBETCTBYHOIINMHA 6yKBaMI/I.

Ortser: AlBIBIT

B peaxrope mOCTOSHHOTO 00BeMa MOMECTHIIM CMECh YTapHOT'O Ta3a M KUCIOpOoAa.
B pesynbrare nporekaHus 00paTUMON peaKiui

CO(r) + 1/202(r) —— COZ(F)

B PEaKIMOHHOH CHCTEMe YCTAaHOBHIOCH XHMHUYECKOE PaBHOBECHE, IIPH KOTOPOM
KOHIIEHTPALlMM YrapHOTO ra3a, KHCIOpOAa M YIIEKUCIIOro rasa cramd paBHbeMA 0,5
Moubs/11, 0,55 moib/i1 1 0,3 MOJIB/JT COOTBETCTBEHHO.

OmnpenenuTte UCXOAHBIC KOHIICHTpaluK yrapHaoro rasa (X) u kuciopoaa (Y).

BLI6epI/ITe 13 CIIMCKa HOMEpa IIpaBUJIBHBIX OTBCTOB:

1) 0,3 momnb/n
2) 0,4 momnb/n
3) 0,5 monb/n
4) 0,7 monb/n
5) 0,8 monb/n
6) 0,85 momnb/n

OrtBer: X1Y

Agrop BapuanTa: Kenpuenckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry_olgakel
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YcTaHOBUTE COOTBETCTBUE MEXKIY IBYMS BELIECTBAMH U PEAKTUBOM, C IOMOIIBIO
KOTOPOTO MOXKHO Pa3JIM4YUTh 3TH BEUIECTBA: K KaXI0H MO3UIIUH, 0003HAUECHHOH OyKBOH,

noa0epuTe COOTBETCTBYOIIYIO O3UIUI0, 0003HAYEHHYIO IIU(POH.

BEHIECTBA PEAKTUB

A) NaZSO3(p-p) u Na2CO3(p—p) 1) Br2 (BomH. p-p)

b) denon u sranon 2) BaCl )

B) K,PO, (p-p) 1 K,SO,,(p-p) 3) NaBr

I') ctupon u kymon 4) LiNO3
5) Cu(OH),

3anumuTe B TabNUIy BEIOpaHHBIE HUGPHI I0] COOTBETCTBYIOLIUMU OyKBaMH.

Omger: | A| B | B| T

VYcraHoOBHTE COOTBETCTBHE MEXKAY Ha3BaHHEM MOHOMEpPA W IMOJIHMEPOM,
00pasyromuMcs U3 JaHHOTO MOHOMEpa: K KO MO3MIUH, 0003HAYCHHON
OyKBOH, MOJ0EPUTE COOTBETCTBYIOIIYIO MO3HIINI0, 0003HAYCHHYIO IIH(POI.

HA3BAHHE MOHOMEPA HA3BAHUE ITIOJIUMEPA
A) uzonpeH 1) rednon
B) Oyranuen-1,3 2) HATypaJTbHBIA KaydyK
B) nponen 3) nonuIponuieH

4) TMBUHUIOBBIA KaydyK

3anummTe B TaOIHIy BRIOpaHHBIE IIH(GPHI IO COOTBETCTBYIOIIMMHI OYKBAMH.

OrtBerT: Al Bl B

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel
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Omeemom K 3a0anuam 26-28 sensemca uucno. 3anumwiume 3mo wucio é noje omeema
6 meKcme pavomel, coONI0As NPU IMOM YKA3AHHYIO CHIENEHb MOYHOCHU. 3amem
nepenecume 3mo uucno 6 b/JIAHK OTBETOB N 1 cnpasa om Homepa
coomeenmcmeyuezo 3a0anusn, Hauyunas ¢ nepeoi Kiaemouku. Kasxcowiii cumeon
nuwume 6 OmMOeNbHOU KIemoyKe 6 COOMEEMCHMEUU ¢ NPUBCOEHHBIMU 6 OnaHKe
oopazyamu. Eounuyvl uzmepenus guszuueckux eenuuun é 0ianke omeema yKazvléams
ne myycno. Ilpu nposeedenuu pacuémoeé 0nsn 6cex Inemenmos, Kpome Xaopa,
UCnONb3YIMe 3HAYEHUSs OMHOCUMETbHBIX AMOMHBIX MACC, GbIPAINCCHHDIE UEbIMU
yucnamu (Ar(Cl) = 35,5).

26

27

28

Bbrunciute MaccoBylO JIONI0 CEpOBOJOPO/Aa B PAacTBOpE, IIONYYEHHOM HpU
pactBopeun 5,6 1 (H.y.) rasooOpasHoro cepoBomopona B 0,25 1 8%-Horo
pacTBoOpa CepOBOJOPOIHON KUCIOTHI C INTOTHOCTHIO 1,03 T/MII.

OtBer npuBenuTe B % € TOYHOCTHIO 10 JECSTHIX.

Orser: %.

Peaxius oGxura cynpduaa xenesa (II) nmporekaer coriacHO TEPMOXUMHUYECKOMY
YpaBHEHHIO:

4FeS(TB) + 702(r) — 2F6203(TB) + 4802(1“) + 1552 x/Ix
Paccuntaiite maccy HaBecku FeS (B rpammax), ecnu B Impouecce oOxura
BblIEIMIIOCH 194 k/Ik sHEpruu.

(3anummTe YUCIO0 C TOYHOCTHIO 70 IETIBIX.)

OTtBeT: I.

UYepe3 pacTBOp THAPOKCHIA CTPOHIIUS, B3ATHIH B U30BITKE, IPOIyCTWIH 7,5 11 (H.Y.)
ra30BOil CMeCH CEpHUCTOTrO raza W aproHa. Paccuuraiite oObeMHYIO 1070 (B %)
aproHa B MCXOIHOW Ta30BOW CMECH, €CIIM B PE3yJIbTaTe Peakuu 00pa3oBatoch

25,2 r ocazxa.

(3anumuTe 9MCI0 C TOYHOCTBIO IO JECSTHIX.)

OrTser: %.

He 3a0y0vme nepenecmu éce omeemvl 8 61ank omeemos Ne 1 ¢ coomeemcmeuu c
UHCMPYKYueli no 6bINOIHEHUIO PAGONbL.

Ilposepvme, umooObl KadxCObLi oOmeem O0bL1 3ARUCAH 6 CHIPOKE C HOMEPOM
COOmeencmeyuezo 3a0anusi.

Agrop BapuanTa: Kenpuenckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry_olgakel
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Yacrts 2

/na 3anucu omeemos na 3adanusa 29-34 ucnonvzyitme bJIAHK OTBETOB M 2.
3anuwmume cnauana nomep 3adanus (29, 30 u m.o.), a 3amem e20 nodpobHoe pewieHue.
Omeembul 3anucvieéaiime 4émKo u pazoopuueo.

[ns BemonHenus 3aganuit 29 u 30 ucnone3yiTe clemaylonuil nepeyeHb BEIeCTB:
ouxpomar kamud, ¢ochar marHus, cynbdun Harpus, cynbdar xemesza (IID),
I'UApOKapOOHaT aMMOHUS, CepHas KHUCIOTA. J[OIMyCTHMO HCIONB30BaHHE BOAHBIX
PacTBOPOB BEILECTB.

30

31

3 MPEAJIOKEHHOI'O MEPEYHSL BLI6€pI/ITe OKHUCJIUTEIIb 1 BOCCTAHOBUTECIIb, PCAKIIUA MEXKIY
KOTOPBIMHU B COOTBCTCTByIOIJ.Ieﬁ Cpeac nMpoTeKacT ¢ O6pa30BaHI/IeM HEPACTBOPHUMOI'O B
BOJIC IMPOCTOro BEUIECTBA U OCaJKa COJIH. B kauecrtBe Cpeabl 1Jid MIPOTECKAaHU peaKInu
MOXHO HUCIIOJIb30BaTh BOAY MJIN BEUIECTBO, IPUBCACHHOC B IICPEUHE. B otBere 3anumuTe
YpaBHCHUEC TOJIBKO OJTHOM M3 BO3MOXKHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHBIX peaKHI/Iﬁ C
y4JacTuem BI)I6paHHI)IX BCIIICCTB. CocTaBbTe 3J'IeKTpOHHI>II71 OanaHc (SaHI/IHII/ITe YpaBHCHUA
MpoueCcCOB OKUCIICHUS U BOCCTaHOBJ’IeHI/Iﬂ), YKaXXUTEC OKUCIUTEIb U BOCCTAHOBUTCIIb.

U3 npeanoxeHHOTo NmepedHs BEIOEpHUTE BEIIECTBA, MEKITY KOTOPBIMH BOZMOXKHA
peaknust oOMeHa, MPOTEKaroIas C BEIIAJCHUEM 0CaKa OKPAIICHHOTO THAPOKCHIA.
3anummTe MOIEKYISpPHOE, IOJHOE U COKPAIEHHOE HOHHBIE YPAaBHEHHS TOIBKO OHON
BO3MOYKHOU peaKIi.

Kpemuuit npopearupoait ¢ pacTBOPOM KayCTHUECKOU cOIbl. Uepes MmomydeHHbIH
pacTBOpP HNPOIYCTHIN U30BITOK YIIIEKHUCIIOTO ras3a, B pe3y/bTaTe peakuy HaOmogamm
BBINIAJIeHNE ocazka. K mosydyeHHOMY pacTBOpY MPHIMIM H30BITOK H3BECTKOBOM BOJIBL.
Ocanok OTIEIIH, a ¢ HOJMyYeHHBIM PacTBOPOM Ipopearuposai ¢pochop. B pesynsrare
MOCJIeTHEH PeaKLUK BBIIEIMICS Ta3 C XapaKTepHbIM 3anaxoM. Hamummre
MOJIEKYJISIPHBIE YPABHEHMsI YETBIPEX ONMCAHHBIX PEAKLIUI.

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel
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Hanummre ypaBHeHHS peakiuii, C TOMOIIBI0 KOTOPBIX MOXHO OCYLIECTBUTH
CIIEAYIOIINE MTPEBPAILCHHS:

Cl
X, —> MeTa-0poMOeH30iHas KUCIOTa

X3 —> opTo-OpoMOeH301Has KKCIoTa
IIpu HanucaHuy ypaBHEHMH peakLuil yKa3bplBaiiTe NIPEMMYILECTBEHHO

o0pasyrolyecs NPOLyKThI, UCIIONb3yHTe CTPYKTypHbIE (hOPMYIIbI OPIraHUUECKHUX
BEIIECTB.

[Ipu cxuranuu 5,2 T HEU3BECTHOTO OPraHUYECKOTO BellecTBa A OBLIO MOJTYYEHO
3,6 T Bomsl ¥ 8,96 11 yrekucioro rasa (H.y.).

W3BecTHO, uTO 1 MOJIB BemecTBa A MOXKET MaKCUMAaJIbHO IIPUCOEIUHHUTD TOJIBKO
1 Monb Opoma.

Ha ocHOBaHMYM JaHHBIX YCIIOBUS 3aa4u:

1) mpoBeauTe HEOOXOAMMBIE BBIYMCIICHHUS U YCTAHOBUTE MOJIEKYIISIPHYIO (GOpMYITY
JTAaHHOTO OPTaHWYEeCKOTro BelecTBa A

2) cocTaBbTe CTPYKTYPHYIO (GOPMYIy TaHHOTO BEIeCTBa A, KOTOpasi OAHO3HAYHO
OTpakaeT HOPSAOK CBSI3M aTOMOB B €I0 MOJICKYIIE;

3) HanuIIUTE YpaBHEHHE PEaKIUy MPUCOSTUHEHHUS TOTO0 OPTraHUUECKOTO
Beniectsa A ¢ 1 Mosb Opoma.

Cwmech HuTpara anromunus u Hutpara meau (1) obieit Mmaccoit 96,5 T TepMuyecKl
paznoxuin. O0umit 00beM Bcex ra3oB, 00pa30BaBUIMXCS B PE3yNbTaTe peaKkiui
pasnoxenus, cocraBui 30,8 i (H.y.). [Tody4eHHY!0 Tra30ByI0 CMECh IPOITYCTHIIN
yepes 3,35 11 HaCBIIIEHHOTO pacTBopa rHIpoKcHaa 6apus ¢ IIOTHOCTHIO 1,02 r/mi
u pactBopuMocThio 3,9 r Ha 100 r Bogsl. PaccuuTaiite MaccoBbIE 10U BEIIECTB B
IIOTyYEHHOM PacTBOpE.

Ilposepvme, umobbl KaxcOvlii omeem Obl1 3ANUCAH PAOOM C HOMEPOM

coomeemcmeyrouiezo 3a0anus.

Agrop BapuanTa: Kenpuenckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry_olgakel
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Cucrema OlleHMBaHMS YK3aMeHaAllMOHHOMH paﬁOTLl 1o XMMHH

Yacre 1

[IpaBunbHOE BBINOMHEHNE KaXKA0TO U3 3aganuid 1-5, 9-13, 16-21, 25-28
ouieHnBaeTcs 1 GanioM. 3ajaHue CYMTACTCS BBITOJHEHHBIM BEPHO, €CJIH OTBET
3aIucaH B Toi (hopme, KOTopasi ykazaHa B MHCTPYKIMH IO BBIOJIHECHUIO 3aJIaHUs, 1
MOJIHOCTHIO COBIMAIAET C 3TAJJOHOM OTBeTa. B oTBerax Ha 3amanus 1, 3, 4, 11, 12, 13,
18 mops 0K 3anucy CUMBOJIOB 3HAYEHUS HE UMEET.

IIpaBunbHOE BBINONIHEHUE KaXKIO0T0 U3 3afaHuii 6, 7, 8, 14, 15, 22, 23, 24
olieHMBaeTcs 2 OaytaMu. 3alaHue CYMTACTCS BBIMOIHEHHBIM BEPHO, €CIIH OTBET
3arucaH B Toi (hopme, KOTopasi ykazaHa B MHCTPYKIMH IO BBIOJHEHUIO 3aJIaHUs, 1
MOJIHOCTBIO COBIAAAET C 3TAJOHOM OTBETA: KaXIbIii CUMBOJI B OTBETE CTOUT Ha
CBOEM MecTe, JIMIIHAE CUMBOJIBI B OTBETE OTCYTCTBYIOT. BricTaBisercs 1 Gamn, ecnu
Ha 711000 OJJHO MMO3MIIKHU OTBETA 3aIKMCaH HE TOT CUMBOJI, KOTOPBI MPECTaBICH B
STalloHe oTBeTa. Bo Bcex npyrux ciryyasx BeicTasisiercs 0 6amios. Ecinu
KOJIMYECTBO CHMBOJIOB B OTBeTe OoJblie TpeOyemoro, BeicTaBisiercs: 0 0aioB BHE
3aBHCUMOCTH OT TOTO, OBUTH JIM YKa3aHbl BC€ HEOOXOAUMBbIE CUMBOJIBI
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Yactb 2
Kpurtepuu oneHuBaHus BbIIOJHEHUS 3aJaHUI ¢ Pa3BEéPHYTHIM 0TBETOM

Ilpu Hanuuyuu ypaenenuil XUMUYECKUX peaxyuil, ompasicaouux
OononHumenvHvle/anbmepHamueHvle XumuiecKue npespawienus, He npomugopedaujue

@ YC08UAM 340aHUI, 4 MAKMHCE COOMEENMCMEYIOWUX UM pacuémos (6 3adanuax 33 u 34)
IKCHepm OueHuedaem NpasUIbHOCHb NPEOCHMAGIeHHO20 IK3AMEHYEMbIM PEUIeHUA 6
COOMEEMCMEUN CO WKAN0U U KDUMEPUAMU OUeHUBAHUSL.

Junst eimonHeHust 3amanuii 29 u 30 MCHONB3yHTE CICAYIOMIKI MEpeUCHb BEIIECTB:
muxpomar kaius, (ocdar wmaraus, cynbdua Harpus, cynbdar skemeza (IID),
rUAPOKapOOHAT aMMOHUS, CepHas KHCIOTA. J[OMyCTHMO HCIIONB30BaHHE BOXHBIX
PacTBOPOB BEILICCTB.

29 | M3 npennoxeHHOro nepeuHs BLIOEPUTE OKMCIIUTEND U BOCCTAHOBUTEIb, PEAKIIMSA

Howmep IpaBUILHBII 0TBET Howmep IpaBUILHBII 0TBET

3aanus 3agaHus
1 13 15 5414
2 514 16 41
3 15 17 342
4 25 18 135
5 487 19 311
6 53 20 121
7 2245 21 4123
8 2414 22 2112
9 42 23 54
10 421 24 1141
11 24 25 243
12 124 26 10,9
13 14 27 44
14 6415 28 55,2

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel

MEXIy KOTOPBIMH B COOTBETCTBYIOIICH Cpesie MPOTEeKaeT ¢ 00pa3oBaHUEM
HEepacTBOPHMOTO B BOJIE TPOCTOTO BEIISCTBA M OCaIKa COIH. B KauecTBe cpembl s
MPOTEKaHUA pCaKIIUU MOKHO UCITI0JIb30BAaTh BOAY WJIN BCUICCTBO, IIPUBCACHHOC B
nepeyHe. B oTBere 3anummnTe ypaBHEHHE TOIBKO OJHOM M3 BO3MOMXHBIX
OKHCIIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIU C yJacTHEM BEIOPAaHHBIX BEIIECTB.
CocTaBbTe JCKTPOHHBIN OallaHC (3aMUIINTEe YPAaBHEHUS MPOLIECCOB OKUCIICHUS H
BOCCTaHOBIICHHS), YKAKHUTE OKUCIUTENb M BOCCTAHOBUTEb.

Conep:xanue BepHOT0 0TBETAa U YKA3aHUSI N0 OLEHNBAHUIO BaLibl
(momyckarorcst HHble (POPMYIMPOBKH OTBETA, HE HCKAXKAIOIINE €r0 CMBICIIA)

BapuanT otBera:
3Na28 + Fez(SO4)3 — S + 2FeS + 3NazSO4

§? ¢ —sY 1
2Fet 42¢” — 2Fe*?| 1

Na25 (S'2) - BOCCTAaHOBHTENb, FeZ(SO 4)3 (Fe+3) - OKHCIIMTEIb.

OTBET NPaBUIILHLIN U TIONHBIH, COAEPHKUT CIELYIONIIE HIEMEHTBL: 2
° BHIOpAHEl BEIIECTBA, M 3AIIICAHO yPaBHEHHE OKMCIUTENHHO-
BOCCTAHOBHTEITHHON PEAKITHH;
° COCTaBNEH OIEKTPOHHEIH OaNlaHC, yKa3aHBl OKHUCIHTETh H
BOCCTaHOBHUTEIIb
I[TpaBHIBHO 3aITMCaH ONHH IEMEHT OTBETa 1
Bce 3nmeMeHTHI 0TBETa 3alMCaHbl HEBEPHO 0
Maxcumanvuviii 6ann 2

Ipumeuanue. Eciiu MONEKyJsipHOE ypaBHEHHE PEaKIM1 HE COOTBETCTBYET YCIOBHIO
3aJaHus WK B HEM HEBEPHO OIIPE/ICIICHbI MPOILYKTHI PEAKIMH, TO SIESKTPOHHBIN OanaHc
He oneHuBaeTcs (BeicTaBisieTcs: 0 6amioB).



Tpennposounsiii Bapuant Ne 2 EI'D Hos6ps 2025 T XUMMA, 11 knace. 19/ 24

"3 TIPEAJIOKCHHOTO TIEPEUHSA BLI6CpI/ITC BCIIECTBA, MEXKY KOTOPBIMHU BO3MOXKHA peaKlys 06M€Ha,
IpoTEeKaronias ¢ BbIIIa/ICHUEM OCaZlKa OKpAallICHHOI'O ' ApOKCHUIa. 3anuiure MOJICKYJIIpHOC,
IIOJTHOC 1 COKpaH_IéHHOC HMOHHBIC YPAaBHCHHUS TOJIBKO OTHOM BO3MOXKHOM peaxkuu.

Coz[epmal-me BEPHOI0 OTBETA U YKa3aHUA 110 OLICHUBAHUIO

Bbanasl
(ﬂOHyCKaIOTC}I WHBIC q)OpMyJIHpOBKI/I OTBETAa, HC HCKaXXaroImue €ro CMI:ICJ'Ia)

BapuanT otBera:

Fe2(380 D3+ 26NH ,HCO, — 2Fe(OH), + 6CO, + 3(NH,),SO, .
2Fe”*+3S0 , +ONH 4++6HC03'—>2Fe(OH)3+6C02+6NH 4++3so V-
Fe>* + 3NH 4+ +3HCO,;” — Fe(OH), + 3CO, + 3NH 4+

OTBeT NpaBUIIbHBINA U MOJIHBIH, CONEPAKUT CIETYIOIINE TEMECHTBL: 2

° BBIOpaHBI BEIIECTBA, M 3aIHCAaHO MOJICKYJSIPHOE ypaBHEHHE
peaKkuruy HOHHOTO OOMEHa;

o 3aIKMCaHbl TOJIHOE M COKPALIEHHOE HOHHbIE YPaBHEHHS PEaKLUH

HpaBI/lﬂbHO 3anucaH OJHH 3JICMCHT OTBETa 1

Bce sneMeHTHI 0TBeTa 3amTMCaHbI HEBEPHO 0

Maxcumanvuwiii 6ann 2

31 Kpemuuit mpopearupoBait ¢ pacTBOPOM KayCTHUECKOH CObI. Uepe3 MOoIyIeHHBI pacTBOp
MPOITYCTHIIM M30BITOK YIJIEKHCIIOTO ra3a, B pe3y/bTaTe PeakMy HaOMIoNany BEITaIeHIe
ocanka. K noiy4eHHOMY pacTBOpY MPUIHIH H30BITOK U3BECTKOBOM BOMbI. Ocaok
OT/IEJINIIY, A C TTOJY4YE€HHBIM PacTBOPOM Ipopearuposai Gocdop. B pesynsrare nocnenueit
PEaKIUK BBLAEIWICS I'a3 C XapaKTEPHbIM 3anaxoM. HanummunTe MoneKyssipHble ypaBHEHUS
YETBIPEX ONMUCAHHBIX PEAKIHH.

Conep:xkaHue BEPHOI0 0TBETA U YKA3aHHUS 110 OLEHUBAHUIO Basisl
(L[OHyCKaIOTCH HUHBIC CbOpMyJ'IHpOBKI/I OTBE€TA, HC HCKAXXAroUIue €ro CMLICJ'Ia)

BapuanT orsera:

Si + 2NaOH + H20 — NaZSiO3 + 2H2

NaZSlO3 + 2CO2 + 2H20 — 2NaHCO3 + HZS1O3

NaHCO3 + Ca(OH)2 — CaCO3 + NaOH + H20

4P + 3NaOH + 3H20 — PH3 + 3NaH2PO2

IIpaBunbHO 3amMcaHbl YETHIpE YpaBHEHHSI PeaKiuii 4

IIpaBuibHO 3anucaHbl TpY ypaBHEHUS peakui 3

IIpaBunbHO 3amuicanbl 1Ba ypaBHEHUS peaKIni 2

[IpaBubHO 3amKcaHo OJJHO YpaBHEHHE PEaKIH 1

Bce ypaBHeHus peakiuii 3anucaHbl HEBEPHO 0
Makcumanvuwiii 6ann 4
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Hanummre ypaBHEHHS PeaKIyii, C HOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBHTh
CIIE/IYIOIINE TIPEBPAILCHHS:

T i 3
X, —> MeTa-OpoMmOeH30ITHas KIICTIOTa
) P o
Tk )
) X3 —> opTo-6poMOeH30IIHAsI KIICTIOTa

INpyn HanMcaHuM ypaBHEHUH peakluil yKa3blBaiTe IPpenMyILecCTBEHHO 00pasyloIuecs
MPOAYKTBI, UCHONIBb3YHTE CTPYKTYpHbIE (JOPMYIIbI OPraHUUECKHUX BELIECTB.

ConepskaHne BEPHOTO OTBETA U YKA3aHUS 110 OLIEHHBAHUIO Basisl
(momyckarorcst vHbIE (POPMYIHPOBKHM OTBETA, HE HCKAKAIOINE €T0 CMBICIIA)
BapuanT otBera:
1) cH-C1+Cl @ +2Na HQ('H;*ZNH(‘I
t ﬂo
2) s ~CH; + 6KMnO, +9H,S0, * 5 (‘\OH +3K,S0; + 6MnSO; + 14H,0
Br
(0] g (0]
3) ¢! +Bn2% c- +HBr
OH HO
Br
4) v
@4‘1{: + Br, <8 H«I‘@ +HBr
Br Br
. O
S) sHC D +6KMnO, +9H,S0, = 5 SC- £ 3K.S0, + 6MnSO; + 14H0
HO
[IpaBuiibHO 3anMcaHbl ATH ypaBHEHUH peakuuit 5
[IpaBuiibHO 3amKcaHbl YETHIPE YPABHEHUS PEAKIHI 4
[TpaBUIbHO 3aMMCaHBI TPU YPABHEHHUS PEAKLIUH 3
[IpaBuibHO 3ammcano 1Ba ypaBHEHUS peakInuii 2
[IpaBuIBHO 3aMTMCAaHO OJJHO YpaBHEHHE PEaKIUH 1
Bce ypaBHeHUs peakuuii 3anucaHbl HEBEPHO 0
Maxcumanvnolil 6ann 5

Ipumeuanue. JIoycTEMO MCTIONB30BaHUE CTPYKTYPHBIX (DOPMYIT pa3HbIX BUIOB
(pa3BEpHyTOH, COKpPAMEHHOH, CKETIETHOH ), OMTHO3HAYHO OTPAXKAIOIIUX MOPSIOK
CBSI3M aTOMOB H B3aMHOE PACIOJIOKEHHE 3aMeCTUTENIeH N (yHKIMOHAIBHBIX TPYIII
B MOJIEKYJIE OPIaHUYECKOTO BEIIEeCTBA
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IIpu cxuranuu 5,2 r HEU3BECTHOTO OPraHUUECKOTO BEIECTBA A OBLIO NMOTYUeHO
3,6 r Bozbl U 8,96 11 yriekucioro rasa (H.y.).

N3BecTHO, uTO 1 MOIIB BemecTBa A MOXKET MAKCUMAIIbHO IIPUCOEIUHHUTD TOJIBKO
1 Mo Gpoma.

Ha ocHOBaHUM JaHHBIX yCIIOBHS 33a4u:

1) npoBeauTe HEOOXOIUMBbIE BHIUUCICHUS U YCTAHOBUTE MOJIEKYIIIPHYIO (GOpMYILY
JIAHHOT'O OPraHUYEeCKOro BelecTsa A

2) cocTaBbTe CTPYKTYPHYIO (pOpMYLy JAHHOIO BEIECTBA A, KOTOpasi OAHO3HAYHO
OTpakaeT MOPSIOK CBA3M aTOMOB B €TI0 MOJIEKYJIE;

3) HanUIIUTE YpaBHEHUE PEaKIUU IPUCOETUHEHHS 3TOI0 OPraHU4eCKOro
BelecTBa A ¢ 1 Monb 6poma.

Conep:kaHue BEpHOT0 0TBETA U YKA3aHHS M0 OLIEHUBAHUIO
(momyckatorcst UHbIe HOPMYIMPOBKH OTBETA, HE HCKAXKAIOIINE €r0 CMBICIIA)

Baanbl

BapuanT orBera:
IIpoBeneHb! BEIYKUCIICHNS, M HaliIeHa MOJIEKYJIsIpHast popmysia
BEIleCTBa:

Ipennonaraemas ob1as GopMysa opr. BeliecTsa — CXHyOZ
n(C)=n (COZ) = 8,96 : 22,4 = 0,4 mo1b

m(C)=12 - 04=48r

n(H)=2nH,0)=3,6:18 - 2 =04 momb

mMH) =1 -04=04r

m(0)=52-48-04=0r

=> arombl O B OPraHUYECKOM BEIIECTBE A OTCYTCTBYIOT.

n(C):n(H)=04:04=1:1

Ipocreiimas popmyna: CH
VctunHas MonekyisipHas (popMylia BEIECTBA — CSHS

CrpykrypHas ¢popMyna BelecTBa:

CH=CH,

YpaBHeHHE peakLuu:

CH=CH; + Br, — @7?—!—?1—]2
Br Br
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OTBeT IIPaBUIbHBIN U IOJIHBIH, COOEPIKUT CIEAYIOIUE HIEMEHTHIL: 3
* IPaBWIbHO IIPOU3BEIECHbl BBIYMUCICHUS, HEOOXOAUMBIE UL

YCTAQHOBJICHUSI MOJIEKYIISIpPHOH (OpMyINbl BEIIECTBA, U 3allUCaHa

MOJIEKYIIsipHast (popMyJia BEIIECTBA;

* 3aMUcaHa CTPYKTypHAs (opMylia OpraHMYEeCcKOTro BEIIECTBa, KOTOpast
OTpakaeT MOPAJO0K CBA3U U B3aUMHOE PACIOIOKEHHE 3aMECTUTENEN 1
(GYHKINOHANBHBIX TPYMIT B MOJEKYJIe€ B COOTBETCTBHM C YCIOBHEM
3a7aHus;

* C UCIOJIb30BAaHUEM CTPYKTYPHOH (hOPMYIIBI OPraHHUECKOTO BEIECTBA
3allMCaHO ypaBHEHME pEaKLUM, Ha KOTOpoe Jaércsl yKa3aHHE B
3a7aHUU

[IpaBunbHO 3amMcaHbl 1Ba 3JIEMEHTA OTBETA 2
[IpaBuiIbHO 3anKCcaH OJUH JIEMEHT OTBETA 1
Bce aneMeHTHI 0TBeTa 3anmucaHbl HEBEPHO 0

Maxkcumanvrotii bann 3

34

CwMmeck HUTpaTa ainroMuHus 1 HUTpata Meau (1I) obmeit maccoit 96,5 r Tepmudecku
paznoxuiy. O0muil 00beM Bcex ra30B, 00pa30BaBLIMXCS B Pe3YNIbTaTe PEaKIuii
pasznoxenus, coctasun 30,8 11 (H.y.). [lodyueHHYI0 Ta30BYI0 CMECh IPOITY CTHIN
yepe3 3,35 11 HachILIEHHOTO pacTBOpa TUApoKcuaa 6apust ¢ IWIoTHOCTHI0 1,02 r/mit u
pactBopumocThio 3,9 r Ha 100 r Bogpl. PaccunraiiTe MaccoBbI€ 10IH BEIIECTB B
HOJIy4YEHHOM PacTBOPE.

Conep:kaHue BEPHOT0 OTBETA U YKA3aHUS 110 OLIEHUBAHUIO
(momyckatotcst UHbIe (HOPMYIMPOBKH OTBETA, HE HCKAKAIOIINE €r0 CMBICIIA)

banabl

VYpaBHEHHS peaKIuii:

(1) 4A1(NO3)3 — 2A1203 + 12NO2 + 302

2) 2Cu(N03)2 — 2CuO + 4NO2 + O2

3) 4NO2 + 02+ 2Ba(OH)2—> 2Ba(N03)2 + 2H20
Pemenue:

1) Paccunraem oOmuii 00beM 00pa3oBaBIIeiics cMecH T'a30B:
n(cmecu ra3oB) = 30,8 : 22,4 = 1,375 moib

2) CocTaBUM CHUCTEMY YPaBHEHHH U PacCUUTAEM KOIHYECTBA
BEIIECTB B UCXOJHOH cMecH:

[IycTs nl(Al(NO3)3) = 4X MOJIb, TOTA nl(NOz) = 12x Moub,
nl(Oz) = 3X MOJIb

r12(Cu(NO3)2
n2(02) =y MOJIb

) = 2y MoIb, TOTAA N (NOz) = 4y Mo7b,

A
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)= 96.5, o(Ba(OH),),, =34,2: 34764 - 100% = 0,98%

m_(AI(NO,),) + m,(Cu(NO,)
! iy 2 32 o(Ba(NO,),) = 143,55 : 34764 - 100% = 4,13%

n,(NO,) +n (0,) +n,(NO,) + n,(0)) = 1375

OTBeT MPaBWIBHBINA U TIOJHBIA, CONEPIKHUT CIEIYIOIINE YIIEMEHTHI: 4
213 - 4x + 188 - 2y = 96,5 * TPaBWIBHO 3alVCAHBl ypPaBHEHUS PEaKINi, COOTBETCTBYIOIINX
12x +3x + 4y +y = 1,375 YCIIOBHIO 33JIaHUS;
* NPaBHJIBHO NPOM3BEAEHB! BBHIUUCICHHS, B KOTOPHIX HCIOIB3YIOTCS
x =0,025 HEeoOXoMMbIe (PU3UUECKUE BETMYHHBI, 3a]JaHHBIC B YCIIOBHHU 33/1aHHUS;
y=02 * IIPOAEMOHCTPUPOBAHA JIOTMUYECKH OOOCHOBAaHHAsi B3aUMOCBSA3b
nl(Oz) =0,025 - 3 =0,075 monb ¢bu3uYecKuX BEIUMYUH, HA OCHOBAaHUU KOTOPOM NPOBOASATCS PacUEThI;

¢ B COOTBCTCTBHH C YCJIOBHEM 3aJlaHUsl OIPEACIICHA HCKOMas

n2(02) = 0,2 monb
(usnyeckas BeIMYHHA

3) PaccunTaem KOIMYECTBO IMAPOKCH 1A Oapusi B pacTBOPE: TIpaBUIIbHO 3AIMCAHBI TPH YIEMEHTA OTBETA 3
mp loa(Ba(OH)Z) =3350 M - 1,02 /M1 =3417T

' [IpaBuibHO 3ammcaHbl 1Ba SJIEMEHTa OTBETA 2
m(Ba(OH)z) B Hacel. p-pe = 3,9 : 103,9 - 100 % = 3,75 % P A
mB_Ba(Ba(OH)z) =3417 - 3,75 % : 100 % = 128, 1375 r [IpaBuiibHO 3amKcaH OJUH JIEMEHT OTBeTa 1
n(Ba(OH),) = 128,1375: 171 =0, 75 monb 0

2 Bce areMeHTHI OTBETa 3anycaHbl HEBEPHO
4) CpaBHHUM KOJIMYECTBO KUCIIOPOAA U KOJIMUYECTBO THAPOKCHIA Oapus Maxcumansibiii 6aun 4
B PEaKLUU U OIPEACIINM, KaKoe KOJIMYECTBO B U30BITKE, a KAKOE B
HEIOCTAaTKe: Tpumeuanue. B ciydae, Korjia B OTBETE COACPIKUTCS OLIMOKA B BEIUUCIICHHSX,
KOTOpasi IPUBEJia K HEBEPHOMY OTBETY, OIICHKA 3a BBITIOJIHCHHUE 3a/IaHUS CHIKACTCS

*TaK Kak KoJrmuecTBa okcua a3ota (IV) u Kucaopoaa B CTEXHOMETPHYECKOM TONBKO Ha 1 GaiL
COOTHOIICHHH, TO IaHHBIA pacyeT MOXKHO POBOAUTH MO KOJIHMYECTBY JIFOOOTO
H3 rasos: Astop BapuanTa: KenpueBckas Onbra AHapeeBHa, peneTUTop 1Mo XuMUU
1300, gee = 0> 075 + 0,2 = 0,275 mons vk.com/chemistry olgakel
n(Ba(OH),) : 2>n(0,) => O, B HezLOCTATKE t.me/chemistry olgakel
5) Paccunraem 1o HeoCTaTKy KOJMYECTBY BELIECTBA B ITOJyYEHHOM
pactBope:
n(Ba(OH)Z)npopear.z n(Ba(N03)2) = 2n(02) =0,275 - 2=0, 55 monp

n(Ba(OH)z)OCT. =0,75-0,55=0,2 monn

6) Paccuntaem mMacchl BemecTB, Maccy HTOTOBOTO pacTBOpa U
MAacCOBBIE JIOJU BELIECTB B HTOTOBOM pacTBOpe:

m(Ba(OH)z)OCT‘ =171 - 0,2=342r
m(Ba(NO3)2) =261 -0,55=143,55r
m oo ppa = m(Ta30BoOi cMeCH) + mp_pa(Ba(OH)z)
n](NOZ) =0,025 - 12 =0,3 moip

nz(NOE) =0,2 - 4=0,8 monp

n(NOz)
m(O

=1,1 mons
obmee

= 0,275 - 32=838r
= 50,6 + 8,8 + 3417 = 3476, 4.

2)06111.

m
HTOT. P-pa
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