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TpenupoBouHblii Bapuant Ne 1
Cenrsaops 2025 r.
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) Ca 2) Rb 3) Se 4) Sr 5) As

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

1 Onpeuenme ABa 3JICMEHTA, KOTOPBIM COOTBECTCTBYIOT KaTUOHBI, COACPIKAIIUEC CTOJIBKO K€

P-PIEKTPOHOB, CKOIBKO U atoM aemenTa VIIIA rpynmst 4-ro nepuoza. 3anumire HoMepa
BBIOPaHHBIX 2JIEMEHTOB
3anuImuTe HoMepa BEIOPAHHBIX JIEMEHTOB.

OrtBeT:

)4 ! YKa3aHHBIX B pAAy XUMHUYCCKUX DICMCHTOB BI)I6epI/ITe TpU DJJICMCHTAa,
COACpIKAIIUC BaJICHTHBIC OJJICKTPOHBI TOJIBKO Ha S-IIOAYPOBHSAX. Pacrnionoxure
BI)I6paHHI>Ie OJIEMCHTBI B IOPAAKE YBECIIMUCHUS PAANYCOB UX aTOMOB.

3anummTe HOMEpa BI)I6paHHI>IX OJICMCHTOB B Hy)KHOfI noCJICa0BaTCIIbHOCTH.

OrtBer:

3 W3 yncna yka3aHHBIX B sy JIEMEHTOB BBHIOCpHUTE [Ba JJIEMEHTA, KOTOPBIE MOTYT

> ~ X-
BXOJHUTBH B COCTaB aHUOHOB C 0011ei (hopmynoi 303 .

OTtBeT:

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel
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4 | U3 mpenmoxkeHHOTo nepedHs BEIOEPHTE J[BA CIOKHBIX BEIIECTBA HEMOIEKYIIIPHOTO
CTPOCHHS, COACPIKAIINX KOBAJICHTHBIE HENOISPHbIE CBA3MU:

1) sTan

2) MepOKCUA KabIUs
3) rpadur

4) KkpeMHe3eM

5) aneTuneHu 1 HaTpust

3anummTe HoMepa BEIOPaHHBIX OTBETOB.

OrtBeT:

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

A) HEpacTBOpUMOE OCHOBAHHE;
b) BeICIIMit THApOKCHT;
B) coinb cnaboii KucIopoaconepKAaIei KUCIOTHI.

1 2 3
TUNOXJIOPHUT HATPHS JKeJIe3Hast OKajaruHa stiO 3
4 5 6
KkapObopyH. Cr(OH), Na,S
7 8 9
FHAPOKCHA OepToiieToBa COlb KOpYH
xenesa (II) P PYHA

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

Tpenuposounsiii Bapuant Ne 1 ET'D centsiops 2025 1.

XMW, 11 knace. 4 /24

Hagecky TBeporo BemecTBa X pacTBOPWIIH B CONSTHOM KUCIIOTE U MOTYyYHIH OKPaIeHHBIN
pactBop. K nmosydyeHHOMY pacTBOpY IO KaIUIsIM IPHIIMIIA PACTBOP €Iaboro meKTponuTa Y
1 HaOJIIOAITM BEINA/ICHHE OKPAILICHHOTO 0CaIKa.

W3 npeanoxkeHHOro nepeyHs BpioepuTe BeuiecTBa X U Y, KOTopbie y4acTBOBAJIH B
OITMCAHHBIX PEAKIIUIX.

1) okcun meau (I1)

2) TUAPOKCHU]T ATFOMUHHS
3) enkuit HAaTp

4) ammuak

5) kapOoHar 1MHKa

3anumuTe B TaOIUIly HOMEpa BEIOPaHHBIX BELIECTB MO COOTBETCTBYIOIINMU OyKBaMH.

OrtBer: 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.

BEI[ECTBO PEATEHTBI
A) Al 1) Mg, HNO,, Al,0,

b) Si0, 2) HF, Ba(OH),, Na,CO,
B) LiOH 3) HCIO,, Zn(OH),, P

) (CH,CO0),Mg 4) KOH, CH,COOH, Br,

5) N,, K3PO4, CO2

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

IMPOAYKTBI PEAKITVI

A) PZOS + KOH (u36. p-pa) —
B) H3PO4 (136. p-pa) + KOH —

1) PH, + KH,PO,
2)K,PO, + H,0

B) P + KOH (p-p) — 3) KH,PO, + H,0

F) P203 + KOH (1/136 p—pa) — 4) KH2P04 + H2O
5) K,HPO, + H,0
6)K,PO, +H,

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

Oreer: AlB|B|T

9 | 3agaHa cxema NpeBpalleHUH BEIECTB:

X Y
Fe — FeCl2 — Fe(NO3)3

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

1) Cl2

2) Cu

3) CuCl2
4) AgNO3

5) HNO3 (koHIL.)

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

A) BUHWIIXJIOpU]L

B) uzonponunbpomun

11

12

XMW, 11 knace. 6/ 24

YcTaHOBUTE COOTBETCTBHE MEXY Ha3BaHHUEM BELIECTBA M KIaCCOM/TPYIION
OPraHU4eCKUX COEUHEHUH, K KOTOPOMY(-0ii) OHO MPUHAIIIEKHT: K KXo

MO3UILIMHU, 0003HaYeHHOH OYKBOIA, TOIOEPUTE COOTBETCTBYIOUIYIO TTIO3UIIHIO,

0003HaYeHHY0 (POl

KJIACC/TPYIIIIA OPTAHUYECKUX
COEJIMHEHUI

HA3BAHUE BEIIECTBA

1) nepBUYHBII MOHOIaJOT€HANKAH
2) BTOPUYHBIA MOHOTAJIOTEHAJIKAH
3) nepBUYHBII MOHOTAJOI€HAJIKEH
4) TpeTHYHBI MOHOTAJIOTEHAIKAH

b) u300yTHIXIOpUA

3anummTe B TaONUIy BEIOpaHHBIE HU(PHI IO COOTBETCTBYIOLIIHMH OyKBaMH.

Ortser: AlBI B

VI3 IpensioxeHHOro MepedHs BRIOCPHUTE JiBa BEIIECTBA, COACPIKAIIME OIMHAKOBOE
HEHYJICBOE KOJIMYECTBO aTOMOB yIVIEPO/ia B SP2-THOPHIN3ALIUH:

1) sTunen
2) Kymon
3) denon
4) crupon
5) uzomnpeH

3anuimTe HOMEpa BI>I6paHHI>IX OTBCTOB.

Ortser:

W3 mpeanoxeHHOTo MepedHs BeIeCTB BEIOEPHUTE BCE PEAKIMHU, ¢ KOTOPBIMHU
pearupyer CTHpOJI, HO HE pearupyer 3TaHow:

1) Bomopon

2) 6pomHas Boaa

3) 6poMoBOIOPOST

4) nepMaHraHaT Kajus
5) rUAPOKCHUT HATPHUS

3anumuTe HoMepa BHIOPaHHBIX OTBETOB.

OrTser:

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel
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13 )4 & MpEeAJIOKEHHOI'O IMEPEUHA JIBa pearcHra, nmpu BSaHMO)ICfICTBPIH IIIMIuHa €
KaXXJIbIM U3 KOTOPBIX IOJIYYa€TCA COJIb aMUHOKHCIIOTHI:

1) CH,OH
2) NaOH
3)0,

4) HBr

5) HNO,

3anuimmTe HoMepa BEIOPAHHBIX OTBETOB.

OtBer:

‘YcTaHOBHTE COOTBETCTBHE MEXTY YIIIEBOIOPOIOM U TPOILYKTOM €TO B3aMMOJIECHCTBUSI C
MaKCHMaJIbHO BO3MOXKHBIM ~KOJIMYECTBOM XJIOPOBOIOpPOAA: K KaKIOW IO3ULUH,
0003Ha4YeHHON OYyKBO#, MOAOEPUTE COOTBETCTBYIOIIYIO TO3UIIHMIO, O0O3HAUCHHYIO

UPPOI.
YITIEBOIOPO/ ITPOJYKT B3AUMOJENCTBUS C MAKC.
KOJIMYECTBOM XJIOPOBOJJOPO/IA:
A) sTrieH 1) 1,2-nguxmnopatan
b) anerunen 2) 1,1-nuxnopatan
B) Bunmnbenzon 3) xmopaTan
I') nuknorekcen 4) BUHHIIXJIOPH/T

5) 1-benmi-1-xmopatan
6) XJIOpLHUKIIOreKCaH

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

OrBer: AlBlIBIT
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VcTaHOBUTE COOTBETCTBHUE MCEXAY OpraHu4€CKUM BCHICCTBOM H CII0CO0OM  €ro

HOJIyYEeHUs] B OJHY CTAJMIO: K KaXKIOoH Mo3uIMU, 0003Ha4eHHOH OyKBOH, moadepure
COOTBETCTBYIOILYIO MO3UIINIO0, 0003HAYEHHYIO U (POH.

OPTAHUYECKOE CITIOCOB INOJIYUEHUA B O AHY CTAJJUIO
BEIIECTBO
A) penon 1) oxucneHue 3TUIeHa nepManranatom kamus (0°C)
b) aTanon 2) KaTaJINTHYECKOE OKHCIICHUE dTUIICHA
B) stunenrmkons 3) B3auMoeiicTBHE XJIOPITaHa CO CIIUPTOBBIM
T') aneranbnerun PacTBOPOM ILETI0UH

4) KaTaINTUYECKOe OKHUCIICHIE H30POIIIOeH301Ia
5) 1IENOYHOM THAPOJIN3 ITUIOPOMHUIA
6) xop6enson + runpoxcun Harpust (tC)

3anumuTe B TaONUIy BEIOpaHHBIE HUGPBI 0] COOTBETCTBYIOLIUMU OyKBaMH.

Omser: | A{ B | B| T

16

3aj1aHa crieqyronas cxeMa MpeBpalleHUH BEIIECTB:

X — Y — orunamerar

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

1) CH,CH,
2) CH,CHO

3) CH,CH,NH,

4) [CH,CH,NH,]NO,
5) CH,CH,OH

3anumnte B TaOIHIly HOMEpa BEIOPAHHBIX BELICCTB MO COOTBETCTBYFOIMMHE
OyKBaMH.

OTtBeT:

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) meliTpanu3anusi, reTeporeHHast
2) oOMeHa, rOMOreHHAas

3) 3amenieHus, TOMOT€HHAas

4) 3aMeleHus], reTeporeHHas

A) HZS(r) + NaOH(p-p)
b) CU(OH)z(TB.) + HCl(p-p)
B) A1203(TB.) + Na2C03(TB.)

3anuimTe B TaONUIYy BRIOpAaHHBIC IUQPPHI O] COOTBETCTBYIOIIUMH OyKBAMH.

OrtBeT: A|lB| B

18 | U3 npemioxeHHOrO mepeyHsi BEIOEPUTE BCE€ BO3NCHCTBHS, KOTOPHIC BIHSIOT
Ha CKOPOCTh peakiuHu 3TepuUKAlUU STUIOBOTO CHHpPTa M YKCYCHOM
KHCJIOTHI:

1) noGaBeHne YKCyCHON KUCIIOTHI
2) no6aBieHHE dTHIIAIIETATa

3) noHmXeHNEe TEMIEPaTy P

4) nobaBieHNE CEPHOI KUCIIOThI
5) IOBBITIIEHNE AaBICHUS

3anummTe HoMepa BEIOPaHHBIX OTBETOB.

OrtBer:

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel
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XUMUA, 11 knace. 10/24

VYcTaHOBHTE COOTBETCTBHE MEXKIY (HDOPMYIIO HOHA U €r0 CIIOCOOHOCTBIO TPOSIBISITH
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA: K K&XIOH MO3UINH, 0003HAYCHHOIM
OyKBOH, MOJ0OEPUTE COOTBETCTBYOIYIO MO3HIINI0, 0003HAYCHHYIO IIH(POI.

OKUCIIUTEJIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA

DOOPMVIIA NOHA

A) 52- 1) TOJIBKO OKUCIUTEIb

2) TOJILKO BOCCTAHOBUTEIH

3) ¥ OKHCIUTEINh, H BOCCTAHOBHUTEH
4) He NPOSBIIAET OKUCIUTENBHO
-BOCCTAaHOBUTEIILHBIX CBOMCTB

2.
B) SO,

B) Mn>*

3anuimTe B TaONUIYy BRIOpaHHBIE UPPHI O] COOTBETCTBYIOIUMH OyKBaMH.

OTBeT: A|lB| B

VYcTaHOBHTE COOTBETCTBHE MEXKIY COJIBIO M MPOAYKTaMH BJIEKTPOIH3a BOXHOTO
pacTBOpa 3TOHM COJHM, KOTOPBIE BBIACISIOTCS Ha WHEPTHBIX JJIEKTPOIax: K KaXKIou
[O3UIUK, O0003HAYEHHOW OyKBOH, IOAOEPUTE COOTBETCTBYIOIIYIO IIO3HIIMIO,
0003HaueHHYI0 IIUDPOI.

COJIb IMPOAYKTHI DJIEKTPOJIM3A

1) MeTant 1 KUCIopox

2) METaJllI ¥ TaJIoTeH

3) MeTan, BOAOPO. U TajoreH
4) BOJOPOX ¥ rajloreH

A) XJ0pUA aTIOMUHHS
B) dropun menu (1I)
B) xnopun xenesa (I11)

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
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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

Tpenuposounsiii Bapuant Ne 1 ET'D centsiops 2025 1. XM, 11 knace. 12 /24
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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) numeBas coxa

2) YKCyCHasi KHCJIOTa

3) mepxiopar Oapus

4) TUAPOKCU CTPOHIIUS

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
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YcTaHOBHTE COOTBETCTBHE MEKAY CIIOCOOOM BO3AEHCTBIS Ha PABHOBECHYIO
cucremy

HCO, (p-p) + H (p-p) > H,0(x) + CO,(r)

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) mobaBneHHEe TBEPIOTO THAPOKCHIA KATTUS 1) B cTOpOHY MPOAYKTOB peaKnun
B) nobasnenue xsmopoBogopona 2) B CTOPOHY UCXOJIHBIX BEIIECTB
B) ynanenue yrexucioro rasa 3) mpaKTHYECKH HE CMEMIaeTCst

I') no6aBnenue rugpoxapOoOHaTa Kajus

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

Ortser: AlBIBIT

B peakrope mocTossHHOrO 00beMa MOMECTHJIM CHHTE3-Ta3 - CMECh yrapHOro rasa u
Bozopona. B pesynerare mporekanust 00paTuMON peaxIium

CO(r) + 3H,(r) «— CH,(r) + H,0(r)

B PEaKIMOHHOH CHCTEMe YCTAaHOBHIOCH XHMHUYECKOE PaBHOBECHE, IIPH KOTOPOM
KOHIIEHTPALlMK yTapHOTO ra3a W IMapoB BoAbI cTanu paBHBI 0,3 Monb/1 u 0,2 MOmb/1
COOTBETCTBEHHO.

Onpezpenure HWCXOAHYIO KOHIIGHTpaIMio yrapHoro raza (X) © paBHOBECHYIO
koHueHTpanuio merana (Y).

BLI6epI/ITe 13 CIIMCKa HOMEpa IIpaBUJIBHBIX OTBCTOB:

1) 0,1 monb/n
2) 0,2 Momnb/n
3) 0,3 monb/n
4) 0,4 momnb/n
5) 0,5 monb/n
6) 0,6 Monb/n

OrtBer: X1Y

Agrop BapuanTa: Kenpuenckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry_olgakel
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YcTaHOBUTE COOTBETCTBHE MEXAY PEarHpyIOLIMMH BEIIECTBAMU U IIPU3HAKOM PEakluy,
KOTOPBIH HaOMIOAAeTCsl IPU MX B3aMMOAEHCTBUM: K KaXJIOH IO3ULINH, 0003HAYEHHOMH
OyKBOH, MOJOEPUTE COOTBETCTBYIOILYIO MO3HIINI0, 0003HAYECHHYIO LIU(PPOH.

PEATUPYIOUIVE BEIIECTBA IMPU3HAK PEAKIINA
A) denon + p-p xmopuna xenesa (I11) 1) Tonmpko BEITameHNe ocaaka
b) mmuepun + ruapoxcun meau (1I) 2) TOJIbKO 00pa30BaHUE OKPAIIEHHOTO
B) denon + 6GpomHas Boza pactBopa

I') aueranbaerun + rugpokcun meau (I11), t°C 3) TonbKO OOECLBeYMBaHHUE PACTBOPA
4) obecrBeYrBaHHE PACTBOPA U
BBIMIAJICHUE 0CAJIKa
5) pacTBOpeHue ocazka 1 00pa3oBaHUE
OKpAIIEHHOT0 pacTBopa

3anuiuTe B TaONUIy BHIOpaHHBIC IU(PBI IO/ COOTBETCTBYIOIIMMHU OYKBaMH.

Omper: | A| B | B| T

VYcTaHOBHTE COOTBETCTBHE MEXKIY BEIIECTBOM M OCHOBHOW 00JAacThIO €ro
MPUMEHEHUS: K KaXIOW TO3WIMHM, 0003HaYeHHOW OykBO#, moxbepure

COOTBETCTBYIOIILYIO MO3HIINI0, 0003HAYCHHYIO IIHPPOH.

BEHIECTBO OBJIACTb ITPUMEHEHUA
A) MeIHBII KyTIopoc 1) ymoOpenue
b) rexcaxnopan 2) cpeactBo i OOpbOBI ¢ BPEIUTEISAMU
B) Tterpaxnopmeran 3) TomIMBO

4) pacTBOpUTEND

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

Paccunraiite 06beM 3Tanona (p = 0,8 r/min), koTopble He0OXoaUMO 100aBUTh K 150
r 15%-Horo pacrtBopa 3TaHona Juia moiydeHus 18%-noro pactBopa. OtBer
MIPUBEIHUTE B MJI C TOYHOCTBIO JIO LIEIIBIX.

Ortser: ML

B peakiuu momydeHus 56 i1 (H.y.) MOHOOKCHAA a30Ta M3 IIPOCTBIX BEIIECTB,
IPOTEKAIOIIEH CONIACHO TEPMOXUMHYECKOMY YPaBHEHHUIO:

N,(r) + 0,(r) = 2NO(r) - Q

nontotuiock 225 kJx tennoTsl. Paccunraiite TemnoBoit 3¢ ¢eKT 1aHHON peakuuu
B KJ[K. (3anuimTe 9uciio ¢ TOYHOCTHIO JI0 IEITBIX. )

Ortser: kJIx.

B pesynprare B3amMOAEWCTBHS YKCYCHOW KHCHOTHI ¢ 28,75 T TEXHHYECKOTO
9TaHONA C TPHMECHIO AWUAITHIIOBOTO ddupa oOpasoBaiock 36 T dTHIALETaTa.
PaccunTaiiTe MaccoByI0 JOIIO IPUMECH AUITHIIOBOTO dhupa (B %) B TEXHUIECKOH
CMECH C 3TaHOJIOM. (3alHUIINTE YUCIO C TOYHOCTHIO JI0 LENbIX.)

OrTBer: %.

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:
Cynb(GUT HATpHs, THUIPOKCUI Kajaus, IMepMaHraHar kamus, rugpoxcun meau (ID),
cepHas KUCI0Ta, XJIop. JJoImyCcTUMO HCIO0NIb30BaHKUE BOJHBIX PACTBOPOB BEILIECTB.

W3 npeanoxeHHOro nepeydHs BHIOSPUTE OKUCIUTENb U BOCCTAHOBHUTEIb, PEAKIIUS MEXKTY
KOTOPBIMH B COOTBETCTBYIOLIEH CpeJie CONPOBOXKIAETCA U3MEHEHHEM LIBETa pacTBopa. B
Mpoliecce BOCCTAHOBIICHHS B IaHHOM peaKkiMy OKUCIIUTEIb IPUHUMAET | 3JIEKTPOH (B
nepecueTe Ha 1 aToM AlIeMEeHTa-OKUCIUTENs). B kauecTBe cpebl It POTEKaHHS
peaKiMy MOXKHO MCIIONIb30BaTh BOJLY WIIM BEILIECTBO, IPUBEICHHOE B repeuHe. B orBeTe
3aIUIINTE YPaBHEHUE TOJBKO OHON M3 BO3MOXKHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIX
peakuuii ¢ yuactueM BboIOpaHHBIX BeniecTB. CocTaBbTe 3JIEKTPOHHBIHN OanaHc (3anumure
YpaBHEHHUS IIPOLIECCOB OKHUCIICHUS U BOCCTAHOBJICHUS ), YKQKUTE OKUCIUTENb U
BOCCTaHOBHUTEIIb.

30 | U3 npemnoxeHHoro nepedns BLIOEPUTE BEMIECTBA, MEXK/TY KOTOPHIMH BO3MOJKHA
peakuus HeWTpann3alny, IpoTeKaromas ¢ 00pa3oBaHHEM OKPALIEHHOTO PacTBOPA.
3anuiunTe MOJIEKYISIPHOE, IIOJIHOE U COKpPAIIEHHOE HOHHbIE YPaBHEHUS TOJIBKO OHON
BO3MOXHOW peaKiuu.

31 | AJOMHHMA IPOPEArupoBaj ¢ pacTBOPOM, COAEPIKAIIUM HUTPAT HATPHS U TUIPOKCU]L
Harpusi. B pesynsrare peakiuy BbIIEIUIICA I'a3 ¢ Pe3KUM 3anaxoM. Uepes
00pa3oBaBIIMiics pacTBOP MPOITYCTHIN N30BITOK YITIEKHCIIOTo rasa. B pesymsrare
PEeaKIMH BbIMAN 0Ca0K, KOTOPBIN OTAENHIN U pokanuii. O6paszoBapiieecs B
pe3yabTare POKaIMBaHUS TBEPLOE BELIECTBO CIUIABIIIM C KapOOHATOM Kaiubuus. B
pe3ynpTaTe peakluy Bblaenuics ra3. Hanummnre MoneKyasipHble ypaBHEHHsI YETBIPEX
OINMCAHHBIX PEaKIH.

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,, hv

»
(enonm «— X3 — X2 — X1 — X 4 THIPOCYIb(AT H3OTPOMIIAMMOHHUS

[Ipu Hanmcanny ypaBHEHUN peaKuii yKa3bIBAlTe MPENMYIIECTBEHHO
o0pasyromyecs MPOLYKTHI, UCTIONB3YHTE CTPYKTYpHBIE (POPMYITBI OPraHUUECKHX
BEILECTB.

33

Oprannyeckoe BemmecTBo A conepxut 23,7% kucnopona u 5,19% Bonopoaa no

Macce. M3BecTHO, 4TO IpH HarpeBaHUX B IPUCYTCTBHU KHCIIOTHI JAHHOE BELIECTBO
A ToxBepraeTcsi THAPONU3Y C 00pa30BaHUEM JBYX MPOAYKTOB B MOJSIPHOM
cootHomeHnn 1:2. OnUH U3 TPOIYKTOB THIPOJII3a BeIeCTBA A pacTBOPSIET
CBEXEOCAXKICHHBII ocanok ruapokcuaa Meau (II) ¢ oOpa3oBaHueM SIPKO-CHHETO
pacTBopa.

Ha ocHOBaHMY TaHHBIX YCIIOBUS 3a1a49u:

1) mpoBeauTe HEOOXOIUMBIE BHIYMCICHHUS U YCTAHOBUTE MOJIEKYISPHYIO (GOPMYITY
JTAHHOTO OPTaHWYECKOTO BellecTBa A

2) cocTaBbTe CTPYKTYPHYIO (pOpMYITy TAaHHOTO BEIIECTBA, KOTOPAsl OXHO3HAYHO
OTpakaeT MOPSIAOK CBSI3M aTOMOB B €TI0 MOJICKYJIE;

3) HanUIIUTEe ypaBHEHHE PEakuuy THAPONN3a JAHHOTO OPTaHUYECKOTO BEIecTBa A
B IIPUCYTCTBUH KHCIIOTHI.

34

60 T cMecu IIHKA ¢ OKCH0OM ITMHKA, B KOTOPOI MaccoBast 0JIsl aTOMOB ITHHKA

Obl1a paBHa 86,67%, 10GaBMIN K PacTBOPY €IKOT0 HaTpHs. B pesynbrare peakunu

CMech MOJHOCTHIO PACTBOPUIIACH 1 00pa30BaJICS PACTBOP C MACCOBOH JOJIeH
€IMHCTBEHHOTO pacTBOPEHHOTO BemecTsa 35,8%. K oOpasoBaBmiemycs pacTBopy
npuiwia 500 M1 pacTBOpa COISTHON KHUCIOTHI C MOJISIPHON KOHLIEHTpanuueH 5,2
MOJIB/I ¥ TIOTHOCTEIO 1,09 r/mut. PaccunTaiiTe MaccoByo J0JIF0 KATHOHOB LIMHKA B
MIOJTyYeHHOM 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

Tpenuposounsiii Bapuant Ne 1 ET'D centsiops 2025 1.

@ OononnumensHvle/anbmepHamueHovle

29

Howmep IpaBUILHBII 0TBET Howmep IpaBUILHBII 0TBET

3aanus 3agaHus
1 24 15 4512
2 142 16 35
3 35 17 114
4 25 18 134
5 731 19 233
6 14 20 413
7 4232 21 2314
8 2415 22 2111
9 35 23 52
10 312 24 2541
11 23 25 224
12 12 26 7
13 24 27 180
14 3256 28 35

ABrop Bapuanra: Kensueckas O.A.
t.me/chemistry_olgakel, vk.com/chemistry olgakel
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Yacrs 2
Kpurtepuu oneHuBaHus BbIIOJHEHUS 3aJaHUI ¢ Pa3BEéPHYTHIM 0TBETOM
XUmMUYeckux  peaxkuyuil, ompaxcauux
Xumuueckue npespawienus, He
npomueopeuawue ycioeuam 3a0aHuil, @ MAKHce COOMEEMCMBYIOWUX UM PACUEMOE
(6 3a0anuax 33 u 34) 3xkcnepm ouenusaem nPAGUNLHOCHMb NPEOCHIABIEHHOZ0
IK3AMEHYeMbIM PeUeHUs 6 COOMEEMCHGUU CO WUKAION U KPUMEPUAMU OYEHUBANUA.

Ilpu Hanuyuu ypaguenuil

s BeimonHeHus 3ananuid 29 u 30 ucnonb3ylTe CIeAyIOMUi epedeHb BEeIECTB:
CepHasi KHUCIIOTa, IEepMaHraHar KaJiusi, THAPOKCHI CTPOHLMS, THIpoKapOoHar
HaTpus, OpoM, aMMHaK. J{oIycTUMO UCTIONB30BaHUE BOJHBIX PACTBOPOB BEIIECTB.

W3 npennoxxeHHOro MepeyHs BIOEpUTE BELIECTBA, PEAKIM MEXYy KOTOPBIMU B
COOTBETCTBYIOLIEH cpesie MPOTeKaeT ¢ 00pa30BaHUEM JIBYX COJEH, COAEPAKAIIUX aTOMbL
OJIHOTO U TOTO € XUMUYECKOI0 3JIEMEHTA B pPa3HbIX CTENEHAX OKHUCIeHus. B npouecce
OKHUCIICHHS JAHHOW PEeaKIM y4acTBYeT B 5 pa3 OobIIe 3IeKTPOHOB (Ha OHY (GOPMYIBHYIO
€IMHUIYy BOCCTAaHOBUTEILS), YEM B IIPOLIECCE BOCCTaHOBIEHUS. B kauecTBe cpenbl ULt
IIPOTEKAHUsI PEAKMU MOXKHO UCII0Ib30BaTh BOAY WU BEIECTBO, IPHBEAECHHOE B IlepeuHe. B
OTBETE 3aIMILINTE YPABHEHUE TOJILKO OJHOM U3 BO3MOMKHBIX OKHCIUTEIBHO-
BOCCTaHOBHTENBHBIX PEaKIUi C yIacTHeM BHIOpaHHBIX BemecTB. COCTaBETE IEKTPOHHBIH
6anaHC (3alUIINTE ypaBHEHHUS [IPOLECCOB OKUCIEHUS U BOCCTAHOBIICHUS), YKaXKUTE
OKHCJIUTENb U BOCCTAHOBUTENb.

Conep:xanue BepHOT0 0TBETAa U YKA3aHUSI N0 OLEHNBAHUIO Baminr
(momyckaroTcst uHbIE (POPMYIMPOBKH OTBETA, HE MCKAKAIOIIUE €r0 CMBICIIA)
BapuanT otBera:
Na,SO, + 2KMnO, + 2KOH — Na,SO, + 2K ,MnO, + H,O
2773 4 2774 2 4 2
+4 - +6
ST 2¢ >SS 1
+7 - +6
Mn"’ +le" — Mn 5
+4 +7
Na2503 (S™) - BoccranoButenb, KMnO 4 (Mn" ") - OKHUCIIHUTEIb.
OTBeT NpaBUILHBIN U MMOJHBIH, COASPKUT CIESTYIOIINE YIEMEHTHI: 2
° BBIOpaHbI BEIIECTBA, M 3alUCAHO YPABHCHHE OKHCIHTEIBHO-
BOCCTaHOBHTEIHHON pEaKInu;
° COCTaBJICH OJJICKTPOHHBIA OallaHC, yKa3aHbl OKUCIHUTEIb |
BOCCTAHOBUTEb
[IpaBuibHO 3amKcaH OJUH IEMEHT OTBETa 1
Bce aneMeHTHI 0TBETa 3anucaHbl HEBEPHO 0
Maxcumansuiii 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).
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W3 mpe10:keHHOTO NepedHs BBIOEPHUTE BEIIECTBA, MEKAY KOTOPBIMH BO3MOXKHA
peaknus HOHHOTo 0OMeHa, MPoTeKaromas ¢ 00pa3oBaHUEM JIBYX CPeTHMUIT comet.
3anMuInTe MOJIEKYISAPHOE, IIOJIHOE U COKPAIIEHHOE MOHHBIE YPABHEHHUS TOJNIBKO OJHOM
BO3MOXKHOH PEaKIUH.

ConepikaHue BEPHOI0 0TBETa U YKA3aHHUS 110 OLEHUBAHUIO Basias
(nmortyckarorcst HHbIe (HOPMYITHPOBKH OTBETA, HE HCKaXKAIOIINE €ro CMbICIIA)
Bapnant oTsera:
Cu(OH)2 + HZSO4 — CuSO, + 2H20
+ 2- 2+ 2-
Cu(OH)2 +2H" + SO4 —Cu™ + SO4 + 2H20
+ 2+
Cu(OH)2 +2H" - Cu™" + 2H20
OTBeT NpaBUIIbHBINA U MOJIHBIH, CONEPAKUT CIETYIOIINE TEMECHTBL: 2
° BBIOpaHBI BEIIECTBA, M 3aIHCAaHO MOJICKYJSIPHOE ypaBHEHHE
peaKkuruy HOHHOTO OOMEHa;

° 3allMCaHBbl MOJHOE M COKPAIEHHOE HOHHbIC YPaBHEHHS PEaKkIuK
IIpaBunbHO 3amucad OUH 3JIEMEHT OTBETA 1
Bce anemeHTHI OTBETa 3anMcaHbl HEBEPHO 0

Marxcumanvuviii 6ann 2

ANIOMHHUI IpOpearupoBall C pacCTBOPOM, COAEPIKAIIMM HUTPAT HATPHsI U TUAPOKCHU] HaTpusi. B

pe3ynbrare peakiuy BhIASIUICS ra3 ¢ pe3KuM 3arnaxoM. Yepes 00pa30BaBIIMNCS pacTBOP
MIPOITYCTHIIM U30BITOK YITIEKHCIIOro ra3a. B pesynbrare peakuuu BbIaJ 0Ca 0K, KOTOPbIH
oTenuian 1 npokaauin. O6pa3oBasiueecs B pe3ysbTaTe MPOKAIUBaHUS TBEPJOE BELECTBO
CIUTIAaBHJIM C KapOOHAaTOM KanbLus. B pe3ynbrare peakuuu Belgenuics ra3. Hanummre
MOJICKYJISIPHbIC YPABHEHHUS YETHIPEX ONMCAHHBIX PEAKIHH.

Conep:xaHue BEPHOT0 0TBETA U YKA3aHHUS 110 OLIEHUBAHUIO Basisr
([[OHyCKaIOTC}I HUHBIC (I)OpMyJ'II/IpOBKI/I OTBE€TA, HE HCKaXXaroImue €ro CMLICJ'Ia)

BapuanT otBera:

8Al + 3NaNO3 + 5NaOH + 18H20 — 8Na[Al(OH) 4] + 3NH3

Na[Al(OH) 4] + CO2 — Al(OH)3 + NaHCO3

2A1(OH)3 — A1203 + 3H20

CaCO3 + A1203 — Ca(A102)2 + CO2

[IpaBuiibHO 3amMcaHbl YETHIPE YPABHEHUS PEAKITHI 4

IIpaBunbHO 3amKCaHbl TPU YpaBHEHHSI peakiuit 3

TIpaBUIBHO 3aMMCaHbI [BA YPABHCHHUS PEaKITHii 2

TIpaBUIIBHO 3aMTMCAHO OTHO YPaBHEHHE PEAKIIUU 1

Bce ypaBHeHus peakiuii 3anMcaHbl HEBEPHO 0
Maxcumanouwiii 6ann 4

Tpenuposounsiii Bapuant Ne 1 ET'D centsiops 2025 1. XUMUYA, 11 knacce. 20/ 24

Hanummre ypaBHEHHS PeaKIyii, C HOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBHTh
CIIE/IYIOIINE TIPEBPAILCHHS:

Cl,, hv
>
teron X% — X2 — X1 — X4 — THAPOCYIb(AT U30IPOIHIAMMOHUS

3) ()] (€] @ O

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) HC-CH-CH;+CL by H;C—(l‘H~CH, +HCl
Cl
) ~CH;
2) HC-CH-CH,+ Al CH +HCI
¢l SCH;
3) o , 56
*(l H-CH: + O, — OH + Hy(C ~(|‘ CH;
CH; 0
4) H,C-CH,—CH; + HNO; % H;C—(l‘H—CH3 +H,0
NO,
5) H,C-CH-CH; +3Fe + H»SO; —[H;N™ (l'H CH;|HSO; +3FeSO,+2H,0
NO, i CH;

[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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Oprannyeckoe BemecTBo A coaepxut 23,7% kucnopona u 5,19% Bogopona no
Macce. I/ISBCCTHO, 4TO IIpU Harp€BaHUU B MPUCYTCTBUHN KHUCJIOTBI JaHHOE BEUIECTBO
A mozBepraercs TUAPOIU3Y ¢ 00pPa30BAHUEM JBYX IPOIYKTOB B MOJIIPHOM
cootHomeHuu 1:2. OUH U3 IPOAYKTOB THPOJIH3a BElIecTBa A pacTBOpSET
CBEXEOCaXIeHHbIH ocanok runpokcuna meau (II) c oOpasoBaHueM SIpKO-CHHETO
pactBopa. Ha ocHOBaHMY JaHHBIX YCIOBUS 3aJauu:

1) npoBeauTe HEOOXOAUMBIE BHIYMCIICHHS U YCTAHOBUTE MOJIEKYJISIPHYIO GOpPMYITy
JITAHHOT'O OPraHUYEeCcKOro BelecTsa A

2) cocTaBbTe CTPYKTYPHYIO (hOpMYITy JaHHOTO BELIECTBA, KOTOPAst OJJHO3HAYHO
OTpa’kaeT HOPSIIOK CBSA3U aTOMOB B €TI0 MOJIEKYJIE;

3) HamuIIKMTE ypaBHEHUE PEaKIMU THAPOIN3a JAHHOTO OPraHU4YeCKOTro BelecTBa A
B IIPUCYTCTBUHU KUCIIOTHI.

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
ITycts m (CxHyOZ) =100 r, Torna

m(O) =100 - 0,237 =23,7r,

m (H) =100 - 0,0519=5,19,

m (C)=100-23,7-5,19=71,11r.

n(C)=71,11:12 = 5,93 mos,

n(H)=5,19:1=5,19 mons,

n (0) =23,7:16 = 1,48 monb
n(C):n(H):n(0)=5,93:5,19:148=4:35:1=8:7:2=

=16:14:4
Wcrtunnas MonexynsipHast popmyna BemecrBa — C | 6H | 4O 4
CrpykrypHas GpopMyina BelecTBa:
0 0
Vs W
\ H-0-C
O O = CH,'L = 6 L
VYpaBHEHHE peaKkuuu:
0 ’\ . 0
f’ N\
(Lj PR ~CHy - CH, =0 C\@ F AH = :'}jw((' OH + (Ho-OHy
OH OH
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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

60 r cMecu LIMHKA C OKCHJIOM LIUHKA, B KOTOPOH MaccoBast 10JIsl aTOMOB IIMHKa ObLIa
paBHa 86,67%, 100aBIIM K pacCTBOPY €AKOIo HaTpus. B pe3ynsTare peakiuu cMech
HOJIHOCTBIO PACTBOPUIIACH U 00pa30BajiCsa pacTBOP C MAaCCOBOM pomeit
€IMHCTBEHHOT'0 pacTBOpeHHOro BemecTna 35,8%. K oOpazoBasiemycs pactBopy
npunung 500 Ma pacTBopa CONSHON KHUCIIOTHI ¢ MOJISIPHOH KOHIIEHTpanuei 5,2
MOJIB/1 ¥ TIOTHOCTHIO 1,09 r/mit. PaccunTaiiTe MaccoByIO I0JII0 KATHOHOB IIUHKA B
HOJIy4YEHHOM PacTBOPE.

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

banabl

VYpaBHEHHS peaKIuii:

(1) Zn + 2NaOH + 2H20 - Naz[Zn(OH) 4] +H
(2) ZnO + 2NaOH + HZO — NaZ[Zn(OH) 4]

3) Naz[Zn(OH) 4] +2HCl — Zn(OH)2 + 2NaCl + 2H20
“) Zn(OH)2 +2HCl — ZnCl2 + 2H20

2

Pemenue:

1) Paccuntaem Maccy U KOJMUYECTBO BELIECTBA aTOMOB IIUHKA B
HUCXOAHOU CMECH:

m(at. Zn) = m(cMecH) © ©% : 100% = 60 - 86,67% : 100% =52
n(ar. Zn) =m: M =52 : 65 = 0,8 monb

2) [1o maHHBIM O CMECH IIMHKA W OKCH/IA IITHKA pacCIUTaeM
KOJINYECTBa BELIECTB B CMECH Yepe3 CHCTEMY YpPaBHEHHUIH:
[Iyctb n(Zn) = x Monb, n(ZnO) = y MOJIb.

Torma m(Zn) = M- n = 65x r, m(ZnO) = 81y r.
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1-e ypaBHeHue cucteMbl: m(Zn) + m(ZnO) = m(cmecn)
65x + 81y = 60,

2-e ypaBHEHHE CHCTEMbI COCTaBUM 4epe3 KOJIMUYECTBO BELIECTBa
aTOMOB LIMHKA:
n(ar. Zn B ZnO) = n(Zn) =y Mmonb =>x +y = 0,8

x+y=0,8, x=0,3,

65x + 81y = 60 y=0,5
3) PaccunTaem KonM4ecTBO BEIIECTBA, MacCy BEIIECTBA B
00pa3oBaBILIEMCs paCTBOPE U Maccy 00pa30BaBLIErOCs pacTBOpa
nocie p-umit (1) u (2):
n(Zn) B peakuu (1) = 0,3 monb = n(Naz[Zn(OH) 4]) B p-mu (1)
n(Zn0) B peakuuu (2) = 0,5 monb = n(NaZ[Zn(OH) 4]) B p-1iu (2)
n(NaZ[Zn(OH) 4]) obmee = 0,3 + 0,5 moas = 0,8 Mo
m(NaZ[Zn(OH)4]) =179 - 0,8=1432r

m p-pa (NaZ[Zn(OH)4]) =mB-Ba: 0% -100% =
=143,2:35,8% - 100% =400 T

4) Paccunraem xonmuectBo HCI B 1o6aBieHHOM pacTBOpe U CpaBHUM
C KOJIMYECTBOM KOMILIEKCHOW COJIH:
n(HCl) =C - V= 5,2 monw/n - 0,5 1=2,6 Mmob

n(HCl): 2 > n(NaZ[Zn(OH) 4]) => HCl B p-uuu (3) B u30bITKE,
N aZ[Zn(OH) 4] - B HEIOCTATKeE.

n(HCI) npopear. B p-uiuu (3) = 2n(Na2[Zn(OH)4]) =0,8 - 2-1,6 monb
n(oct. HCl) =2,6 - 1,6 = 1 monb

5) PaccunTaem KOJIMYECTBO BElleCTBA 0OPa30BaBIICIOCS U
PacTBOPUBILETOCS TMAPOKCHIA [IMHKA U KOJIMYIECTBO XJIOPHUA LIMHKA, &
TAaKXE KOJIMYCCTBO BEIIECTBA U MAaCCy KaTUOHOB TUHKA B IMOJTYYCHHOM

p-pe:
n(Zn(OH)z) B p-mmu (3) = n(Naz[Zn(OH) 4]) = 0,8 Mob.

B p-uuu (4) n(Zn(OH)Z) > n(HCI) oct. nocne peaxmuu (3) : 2 =>

=> HCI B HemocTaTKe, Zn(OH)2 - B U30BITKE.

n(Zn>*) = n(ZnCl)) = n(HCl): 2= 1:2 = 0,5 moms
m(Zn’*) =65 - 0,5=32,5r

6) Paccunraem Maccy Mojy4eHHOTO pacTBOpa:
m Moayd. p-pa = m p-pa (Naz[Zn(OH) 4]) nocine p-umit (1) u (2) +
+ m p-pa (HCI) - m(Zn(OH)z) B OCaJIKe

mp-pa(HC)=p - V=1,00 - 500 =545

n(Zn(OH)z) pacts. B p-inu (4) = n(HCl) oct. mocne peaknuu (3) : 2 =
=1:2=0,5monb

n(Zn(OH)Z) OCT. B OCaJIKE =

= n(Zn(OH)z) 00p. B p-uiuu (3) - n(Zn(OH)2) pacts. B p-uuu (4) =
=0,8-0,5=0,3 mosb

m(Zn(OH)z) Bocaake =99 - 0,3=29,7r

m nonyd. p-pa =400 + 545 -29,7=9153r

7) PaccuntaeM MaccoBylo JOJIIO KATHOHOB LIMHKA B IIOJTYYEHHOM p-pe:
o(Zn**) = m(Zn>*) - 100% : m noayu. p-pa = 32,5 - 100% : 915,3
==3,55%.

OTBeT NpaBUJIBHBIN U MOJIHBIA, COAEPHKHUT CIETYIOMINE YIEMEHTHI:

* MpaBWIBHO 3allliCaHbl ypPaBHEHUS pEaKLUil, COOTBETCTBYIOILUX
YCJIOBHIO 3aJlaHUS;

* MPaBWJIbHO IPOU3BEICHBI BBHIUMCICHHSA, B KOTOPBIX HCIIOJIb3YIOTCS
HeoOxoauMble (hU3NUYecKre BeTMUNHbI, 3aJaHHbIE B YCIIOBUH 3a[aHUS;
* TPOAEMOHCTPHUPOBAaHA JIOTHYECKH OOOCHOBAaHHAs B3aWMOCBSI3b
(br3uYecKuX BeIMYHNH, HA OCHOBAaHUU KOTOPOH MPOBOASATCS PACUETHI;

* B COOTBETCTBHH C YCJIOBHEM 3aJaHUs OIpENeNICeHa HCKOMAas
(u3nyueckas BeIMYHHA

[IpaBuibHO 3amUcaHbl TPU 3JIEMEHTA OTBETA

HpaBI/IJ'II)HO 3anurcaHbl JIBa 3JICMCHTA OTBETA

HpaBI/IHLHO 3anrcad OJHH 3JICMCHT OTBETa

Bce aneMeHThI OTBETA 3aMCaHbI HCBECPHO

Maxcumanvnolii 6ann

HpuMeanue. B Ciry4dae, Korga B OTBETE COACPKUTCA ommbKa B BBIYHCIICHUAX,
KOTOpas NpUBEIa K HCBEPHOMY OTBETY, OLICHKA 3a BBIIIOJTHCHUEC 3aJaHUA CHUKACTCS

TONBKO Ha 1 Gasr.

ABTop BapuanTta: KensueBckas Onbra AHApEeBHA, PETIETUTOP TT0 XUMUHN
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