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Cnenudukanus Bapuanra Ne19

F'otoBuMca k EI'D mo xumuu ¢ Ekatepuno#t Jlanyk u AH/ijpeeM CTeneHUHBIM

Homep JJIeMEeHT COfiepKaHHUsI COTIaCHO
3aganus | Cneuuduxaunuu E'3 2021 (PUIIH)
B TecTe

Pazpessl, ucnoJsib3yeMmbole B
3aJlaHUH.

TeMa v THUI 3aJja4H.

YpoBeHb
(6a30BbIi,
MOBBILIEHHbIH,
BBICOKHIA)

Yucno
6a/110B

1 CTpoeHHe 3JIeKTPOHHBIX 060/104eK aTOMOB
3JIEMEHTOB [ePBBIX YeThIPEX IEPUOAOB: S-, P- U
d-3/1eMeHTBL JIeKTPOHHAsA KOHPUTYpaLUs
aTtoma. OCHOBHOE 1 BO36YX/EHHOE COCTOSHUSA
aToMOB

BanenTHble 3JIEKTPOHBI

b

XapaKTepHme XUMUYECKHE CBOKMCTBA
HeOpraHUY€eCKHX BELECTB:

— IIPOCTHIX BEIECTB — MeTaJIOB
— IIPOCTBIX BEWECTB — HEMETAJIJIOB

— OKCH/IOB: OCHOBHBbIX, aMDOTEPHBIX,
KUCJIOTHBIX;

— OCHOBaHHH U aMpOTEPHBIX I'M/IPOKCUIOB;
- KUCJIOT;

- CoJIel: CpeJJHUX, KUCJIbIX, OCHOBHBIX;
KOMIIJIEKCHBIX

OKcHU/IbI, 11IeJ10Yb, KUCIOTA

2 3aKOHOMEPHOCTH U3MeHEeHHU s XUMUYeCKUX
CBOWCTB 3JIEMEHTOB U UX COeAMHEHHH 1O
nepuojam 1 rpynnam. O61as xapakTepucTHKa
MeTasioB IA-IIIA rpynmn. XapakTepucTuka
NepexXo/IHbIX 3JIeMEHTOB — Me/IH, IIMHKa, XpOMa,
kesie3a. O61as XapaKTePUCTHKA HEMETAJLIOB
IVA-VIIA rpynn

BoccTaHOBHUTE/NIbHbBIE
CBOHCTBA

3 JJIeKTPOOTpULIATENBHOCTD. CTeNeHb
OKHCJIEHUS U BaJIEHTHOCTb XMMUYECKUX
3JIeMeHTOB

CTeneHb OKUCJIEHUs

4 KoBaneHTHast XUMHUYecKasi CBSA3b.
XapaKTepUCTHKH KOBaJEHTHOM CBSA3U
(mosIsipHOCTB U 3Heprus cBsi3u). UoHHas CBA3b.
MeTasinyeckas cBsi3b. BogopoHas cBs3b.
BeliecTBa MOJIEKY/IIPHOTO U
HEMOJIEKYJISIPHOTO CTpOoeHus. Tun
KPHUCTAJUINYeCKOH pelIéTKU. 3aBUCHUMOCTD
CBOMCTB BEILECTB OT X COCTAaBa U CTPOEHHUs

KoBaneHTHas HeInoJisipHas
CBsA3b

XapaKTepHme XUMUUYECKHE CBOKMCTBA
HeOpraHU4eCKHX BelleCTB:

— IIPOCTBIX BEECTB — METAJIJIOB
— IIPOCTHIX BEILECTB — HEMeTaJIJIOB

— OKCH/IOB: OCHOBHBbIX, aMGOTEPHBIX,
KHUCJIOTHBIX;

— OCHOBaHHH U aMpOTEPHBIX I'M/IPOKCUIOB;
- KUCJIOT;

- CoJIeli: CpeJJHUX, KUCJIbIX, OCHOBHBIX;
KOMIIJIEKCHBIX

A3zor

10

B3auMocBs3b HeOpraHu4eCKHuXx BellecTB

Harpu#i, xjop

11

Knaccncl)mcauuﬂ OpraHUY€eCKUX BEIECTB.
HomeHKnaTypa OpraHHU4YeCcKHUx BellecTB

O6uas dopmyna -
HasBaHHe BelljecTBa

5 Knaccncl)mcauuﬁ HeOpraHUYeCKUX BELECTB.
HomeHKnaTypa HeOpraHUY€eCKUX BELECTB

BemecTBo - Kacc

12

Teopusi CTPOEHUSI OPraHUYECKHX COeANHEHU:
roMoJIOrHsl U u3oMepusl. B3auMHoe BMsiHUe
aToOMOB B MoJleKyJiax. TUIIbI CBsI3el B
MoJIeKyJlaX OpraHU4eCKHX BelleCTB.
I'u6puan3anms aTOMHBIX Op6UTaIel yriepoja.
Papgukan. @yHKIMOHaNBHAA Ipynna.

FeOMETpH‘{eCKaH
n3o0Mepus

6 XapakTepHble XMMHYeCKHe CBOMCTBaA MPOCTBIX
BeI[eCTB — MeTaJlJIOB: 1IeJIOYHBIX,
1€710YHO3€eMeJIbHbIX, MarHus, allOMUHUS;
HepeXoAHbIX META/IOB: Me/IH, LIUHKA, XpOMa,
xeJiesa.

XapakTepHble XMMHUYeCKHe CBOMCTBA NPOCTBIX
BeIl[eCTB — HEMeTaJJIOB: BOJIOPO/Ia, Fa/IOT€HOB,
KHCJI0POJA, cephl, a30Ta, pocdopa, yriepoaa,
KpeMHHusl.

XapakTepHble XMMHYeCKHe CBOMCTBa OKCH/OB:
OCHOBHBIX, aMpOTePHBIX, KHCJOTHBIX

Oxkcup xxenesa (I11)

13

XapakTepHble XMMUUYeCKHe CBOMcTBa
YT/1eBOAOPOJ0B. OCHOBHBIE CIIOCOGEI
HoJIy4eHus yIieBoj0po/ioB. MOHHBIN 1
paivKalbHble MEXaHU3MBbI PeaKIUi B
OpraHU4ecKoi XMMUH

IosyyeHre 6yTaHa

7 XapaKTepHble XMMUYeCKHe CBOHCTBA
OCHOBaHHH ¥ aMpOTEPHBIX I'H/IPOKCU/IOB.
XapakTepHble XUMHUYECKHe CBOHCTBA KU C/IOT.

XapakTepHble XUMHU4YECKHe CBOCTBA coJteit:
CPeAHUX, KU C/BIX, 0CHOBHBIX; KOMIIJIEKCHBIX.
JJIEKTPONUTHYECKAS JUCCOLHALUS
3JIEKTPOJIMTOB B BOAHBIX pacTBOpax. CUJIbHbIE
U cs1a6ble 3JIEKTPOJIMThL. Peakiuu HOHHOTO
o6MeHa

CyabdaT [uHKa

14

XapakTepHble XHMHYECKHeE CBOHCTBA
npe/ie/ibHbIX 0JHOATOMHBIX 1 MHOIOQTOMHBIX
cnupToB, GeHosla. XapaKTepHble XUMUYeCcKHe
CBOMCTBA a/IbJIETU/I0B, Npe/ie/IbHbIX
KapOOHOBBIX KHCJIOT, CJIOXKHBIX 3pHUPOB.
OCHOBHbIE CIIOCOGBI OJIYYEeHHU s
KHCJIOPOCOZieprKalX OPraHUYeCKUX
coelUHEHU N

KapGonoBast Kucjora 1
CnupT

15

XapaKTeprIe XUMHYECKHE CBOMCTBA
a30TCoJepKALNUX OPraHUYECKUX COeIUHEHUH:
AMHWHOB M aMHUHOKHCJIOT.

BakHelimue croco6bl NoJy4eHUs1 aMMHOB U
AMUHOKHUCJIOT. BUosioruyecky BaXkHble
BeleCTBaA: XXUPBhI, yIJIEBOAbI, 6esIKu

Peaknus c KuCJIOTaMU U
ureji04aMu

BoJibliie 3aziauuii ¥ pa36opbl: stepenin.ru/tasks
O6cyxaenue 3agaHuit: vk.com/chem4you

16

XapaKTeprIe XUMHYECKHe CBOMCTBA
yrieBoJ0po/i0B: aJIKAHOB, HAK/I0AJIKAHOB,
AJIKEHOB, JUEHOB, AJIKKHOB, apOMAaTU4Y€CKHUX
yriieBoJ0poaoB. OCHOBHbIE CIOCOOBI
MOJIy4YeHU A yI1eBO40pPOL0B.

Ipouecc - npoAyKT

BoJibliie 3aziauuii ¥ pa36opbl: stepenin.ru/tasks
O6cyxaenue 3afanuit: vk.com/chem4you
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17

XapakTepHble XHMHUYeCKHe CBOWCTBa
npe/ie/IbHbIX 0JHOATOMHBIX 1 MHOTOQTOMHBIX
CIUPTOB, PeHOJIa, aNbAETHAOB, KAPOOHOBBIX
KHCJIOT, CJIOKHBIX 3pUpoB. BaxkHelne
CroCco6bI MOJIyYeHHsT KUCI0PO/COAepHaLUX
OpraHM4ecKUX CoeJMHEeHU

CxeMa - Ha3BaHUe
npouecca

31

JJIeKTpOIMTUIECKAs: AUCconranus. CUIbHbIE U
c/1a6ble 3JIeKTPOIUThI. Peakiuu HOHHOTO
o6MeHa.

BrinaseHue ocazka

32

Peakiuy, noTBepKAaoLIe B3aMMOCBA3b
pa3/InYHbIX KJI1aCCOB HEOPraHUYeCKUX BELeCTB

A30T, aMOMUHUA

18

BsauMocBs3b yrjieBo[0poJioB,
KHUCJIOPOACOAeprKallMX U a30TCoAepKal X
OpraHuYeCKUux COeIUHEeHU

YrneBosopobl

33

Peakijuy, noTBepKAaoLIe B3aMMOCBA3b
OpraHUYecKUX COeAMHEHU I

CHy

19

Knaccudukanus XMMHYeCKUX peaKLUi B
HEOpraHW4ecKON U OpraHUYecKON XUMUH

NO: + mesnoyb

20

CKOpOCTb peaKIuy, eé 3aBUCUMOCTb OT
pas/IMYHbIX GaKTOPOB

HoHHOe ypaBHeHHE

21

Peaknuu oKHUC/IUTENbHO-BOCCTAaHOBUTE/IbHbIE

Posb anemenTa B OBP

22

JJIeKTPO.JIN3 PACIJIABOB U PACTBOPOB (coJiel,
1eJ1049eH, KHCI0T)

IIpoAyKTHI 3/1eKTPOIH3a

23

I'maposus coneit. Cpesja BOJHBIX paCTBOPOB:
KHCJlasi, HelTpasbHad, 1eJoyHas

Cpepa pactBopa

24

O6paTHMble U HeOBpaTHMble XUMHUYECKHE
peakiuu. XMMHU4ecKoe paBHoBecHe. CMeleHHe
paBHOBeCHS 10/ AefCTBHEM Pa3THYHbIX
daxTopo

4 peakuuu + GaKTOpbI /151
CMellleHH sl BIIpaBo

34

PacuyéTel ¢ ucrob30BaHNEM NOHATHH
«PacTBOPUMOCTb», KMACCOBast A0JIsl BELleCTBA B
pacTBope».

PacuéTel Macchl (06'b€Ma, KOJTMYECTBA
Bell|eCTBa) NPOAYKTOB PeaKIHH, eCJIM OJHO U3
BeleCTB JJaHO B U30bITKe (MMeeT MPUMecH).
PacyéTbl Macchbl (06bEMa, KOIMYECTBA
Bell|eCTBa) NIPOAYKTA PeaKIHH, eCIN OJHO U3
BeIL[eCTB JJaHO B BU/Jle pacTBOpa C
onpezeséHHON MaccoBOM fosel
PacTBOPEHHOT0 BellleCTBa

PacuéTbl MacCOBOM UJIK 06'bEMHOM 10U
BBIX0/a NPOJyKTa PeaKI[MH OT TeopeTHYeCKH
BO3MOXKHOTO.

Pac4yéTbl MaccoBoO# JJ0JIM (Macchl) XUMHYECKOTO
COeJJUHEeHHSsI B CMECH

[lnacTuHKa,
PacTBOPHUMOCTb, MaccoBast
JL0JIsl B pacTBOpe

25

KauecTBeHHbIE peakuuu Ha HeOpraHhu4eckue
BellleCTBa U HOHbL. KauecTBeHHbIE peakuuu
OpraHuYeCcKUux coelMHEHU I

PacnosHaBaHue
HeopraHUYeCKHUX BeleCTB

35

YcTaHOBJIeHHE MOJIEKY/IAAPHOM U CTPYKTYPHOM
$bopMyJIbl BelecTBa

Kucnopojcoaepixaiiee, Ha
MaccoBble JJOJIU

26

[IpaBuia pa6oThI B JJaGOPaTOPUH.
JlabopaTopHas nocysa u 06opy/j0BaHHe.

[IpaBusa 6e30MacHOCTH IIPU paboTe C eAKUMH,
rOPIOYMMHU M TOKCUYHBIMH BellleCTBaMH,
cpeAcTBaMU GbITOBOM XUMUH.

MeTo/bl pasfie/ieHus cMeceid U O9YMCTKU
BelecTB. [IOHATHE 0 MeTaLypruu: ouue
CII0COGBI MOJIy4eHUsI MeTa/I0B. O61mye
Hay4yHble IPUHLMIBI XUMUYECKOTO
NpOM3BO/CTBA. XMMHUUYECKOe 3arpsA3HeHHe
OKpY2Kalolllel cpefibl ¥ ero MOCAeACTBHSA.
[Tpupo/iHbIe HCTOYHUKH YTJIEBO/LOPO/OB, UX
nepepa6oTKa. BeicokoMo iekyisipHbIe
coe/iMHeHHU . Peakiiyy nouMepusanuu 1
nosIMKoHeHcanuu. [lonumepsl. [l1acTMaccsl,
BOJIOKHA, Kay4yKH

[IprMeHeHUe

27

PacyéThl ¢ ucrnosib30BaHUEM MOHSITUS
«MaccoBas [0Jis BElleCTBA B pacTBOpe»

C/iMBaHMe pacTBOpPOB

28

PacuéTbl 06'bEMHBIX OTHOLIEHHH Ta30B IPH
XMMUYECKUX peaKLusX. PacuéTsl no
TepMOXHMHYECKUM yPaBHEHUAM

TXY

29

PacuéTel Macchl BelljecTBa WM 06bEMa ra3oB
110 U3BECTHOMY KOJIN4YeCTBY BelllecTBa, Macce
WJIM 06'bEMY OHOTO U3 YYaCTBYIOIIUX B
peakIMH BellecTs.

®ocdop + HNO3

30

Peakuuu oKHC/IUTE/NbHO-BOCCTAaHOBUTE/IbHbIE

S,Fe, N, Cl

BoJibliie 3aziauuii ¥ pa36opbl: stepenin.ru/tasks
O6cyxaenue 3agaHuit: vk.com/chem4you

BoJibliie 3aziauuii ¥ pa36opbl: stepenin.ru/tasks
O6cyxaenue 3afanuit: vk.com/chem4you

Hroro:

58
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TpeHupoBo4HbIi BapuaHT Ne19 (2021)

Jlns BbINOJIHEHUS 3aaHui 1-3 ucnoib3yHTe cieAyoUui psj, XMMUYeCKUX 3J1eMeHTOB. OTBeTOM
B 3aZjaHusX 1-3 sIBJIsIETCS MOC/IEA0BATENBHOCTD LUGD, 10/] KOTOPHIMHU YKa3aHbl XHMUYECKHE
3JIeMEeHTHI B JAHHOM PAAY.

1)K 2)Cu 3)Si 4)Mg 5)Br

[1] OnpezenuTe, aTOMBI KAKUX U3 YKAa3aHHBIX B PAAY 3JIEMEHTOB B OCHOBHOM COCTOSIHUU
coJiep>KaT BaJleHTHbIE 3JIeKTPOHBI TOJIBKO Ha S-II0/lypOBHe.

LT

[2] U3 yka3aHHBIX B psily XMMUYECKHX 3JIEMEHTOB BbIGEpUTE TPU 3JIeMEHTa-MeTaslla.
PacrnoJiokuTe BoIGpaHHbIE 3JIEMEHTDI B MIOPSIIKE YCHUIEHHUST BOCCTAHO BUTE/IbHBIX CBOMCTB
COOTBETCTBYIOIMX UM IPOCTHIX BEI[ECTB. 3aMUIIKTE B [10JIe 0TBETAa HOMEPa BbIGPAHHBIX
3JIEMEHTOB B Hy>KHOU [10C/I€ZI0BATEIbHOCTH

LT T ]

[3] U3 uncna ykasaHHBIX B psifly 371eMEHTOB BbIGepUTeE ABa 3J1IEMEHTA, JIs1 KOTOPBIX XapaKTepHa
CTelleHb OKUCJIEHHS +2, HO He XapaKTepHa CTelleHb OKUCJIeHHs +4. 3aNuIIuTe B [0Jle OTBeTa
HOMepa BbIGPaHHBIX 3JIeMEHTOB.

T

[4] U3 npeasioxeHHOT0 MEepevHs BLIGEPHUTE [[Ba BELIECTBA, B KOTOPBIX MPUCYTCTBYIOT
KOBaJIeHTHbIE HeloJIsipHbIe CBS3H.

1) rpadur

2) coJisiHast KUCJI0TA

3) dopmanbaeruy

4) nepoKcuz HaTpHst

5) AMMeTH/IaMUH

]

[5] YcTaHOBHTE COOTBETCTBHE MEXAY Ha3BaHHEM BellleCTBa U KJIACCOM /TPYNIOHN, K KOTOpoMy (-
0i1) 3TO Bel|eCTBO NPUHALJIENKHT: K KOXK/J0H MO3UIMHY, 0603HAYeHHOH GYKBOH, Moj6epuTe
COOTBETCTBYIOLIYIO IIO3UIUIO U3 BTOPOTro CT0JI61La, 0603HaYeHHYI0 HU(POH.

A) yrapublii raz
B) cepHUCTBIN ra3
B) HeramieHasi U3BeCTh

1) KHUCIOTHBIH OKCHJL
2) OCHOBHBIH OKCH[]
3) Hecos1e06pa3yIoIUK OKCU,

F'otoBuMca k EI'D mo xumuu ¢ Ekatepuno#t Jlanyk u AH/ijpeeM CTeneHUHBIM

[6] U3 npeasioxeHHOr0 MEpevHsl BEIECTB BLIGEPUTE [[Ba BELIECTBA, C KAXK/ABIM U3 KOTOPBIX
pearupyeT okcuj xee3a (I1I).

1) NO

2) H,0

3) Al

4)0;

5)Co

LT

[7] K ABYM npo6upKaM, coziepsaliidM pacTBOp Cy/ibpaTa MHKA, J06aBUIH PaCTBOPBI CHIbHBIX
3/1eKTposinTOB X U Y, COOTBETCTBEHHO. B pe3yJibTare B nepBoii Npo6upKe Ha6JIH04aN10Ch
BbINajieHue 6eJI0ro 0cajika, pACTBOPUMOTO B KUC/IOTAX, a BO BTOPOU — BbINAJEHUE 0Ca/IKa,
PacTBOPUMOTO KaK B KUCJIOTAX, TAK U B Liejoyax. Onpeenure BeiectBa X v Y, KOTOpble MOTYT
BCTyNaTh B ONMCAHHbIE PEAKIUH.

1) H2COs

2) BaCl,

3) KaS

4) NaOH

5) NH3

X Y

[8] YcTaHOoBHTE COOTBETCTBHE MEXAY GOPMYJION BEIECTBA U peareHTaMH, C KaXKAbIM U3 KOTOPbIX
3TO BELeCTBO MOXKET B3aUMO/I€HCTBOBATh: K KaXk/[0H MO3UIMH, 0603HAYEHHOH OYKBOH,
noA6epuTe COOTBETCTBYIOLIYIO MO3UIHI0, 0603HAYEHHY0 LIUPPOH.

A) MnO, 1) Fe;(S04)3, HNOs, NaH$
B) KOH 2) Ba(OH),, Ag, SrSO4

B) CO, 3) H20, Ba(OH)2, NHs (p-p)
T) HaS 4) C, HBT (o), SO2

5) 02, FeC13 (p-p) HzOz

[9] YcTaHOBUTE COOTBETCTBHE MEXAY PearupyolMMH BelleCTBaMH U IPOAYKTaMH UX
B3aMMO/IEMCTBUS: K KaXK/10M 03UIMH, 0603HaYeHHOW 6YKBOM, 10/j6epHUTE COOTBETCTBYIOLLYIO

M03U1L 10, 0603HAYEHHY0 LU POH.
Kar., t°

4) kucsoTa

Bosibliie 3a/jaHuit U pa36ophl:
O6cyx/ieHe 3a/laHUi:

A) NHs + 0p — 5 1) HNO,
B) NH3 + H202 (xorm) = 2) NO + H20
B) N,O+H; - 3) N20 + H;0
F) NH4NOs3 f; 4-) N2 + H,0
5) HNO;
6) NHs + 0,

Bousible 3aaHui 1 pa36opsbl:

O6cyx/ieHe 3a/laHU:
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[10] 3azaHa caenyroas cxeMa NpeBpalleHUH BelecTs:

X Y
Na — NaOH — NacClOs.

OnpezenTe, Kakve U3 YKa3aHHbIX BEIECTB SIBJSAIOTCA BelecTBaMu X U Y.
1) HCl
2) H,0
3) Zn(OH):
4) Cl; (mpu HarpeBaHuH)
5) Cl; (mpu oxyaxaeHUH)

X Y

[11] YcTaHOBUTE COOTBETCTBHE MeXAY 0611el GOpMYJI0i rOMOJIOrMYECKOTo psijia BEeLecTB U

Ha3BaHHEM BelleCTBa, KOTOPOe K HEMY IPUHAJIEXKUT: K Ka)K,C[Of[ NO3ULUH, 00603Ha4YeHHOH 6yKBOﬁ,

nosi6epuTe COOTBETCTBYIOILYIO MMO3UIIMI0, 0003HAaYEHHYI0 LU POH.

A) CoHan 1) Tosyon
B) CyHan-2 2) METUIIMKIO6YTaH
B) CiHzn6 3) aneTuieH
4) ctupon
A b B

[12] Y3 npes/ioskeHHOro nepeyHs BbIGEPUTE [Ba BELeCTBA, KOTOPbIE CYLeCTBYIOT B BU/ie
reoMeTpHUYECKHUX H30MePOB.

1) 1,1-puxna0p6yTeH-1

2) 2-6poMIpoIeH

3) 1,2-giu6pomMaTeH

4) 1,3,3-TpudTopnporneH

5) 2-MeTHJI-3-XJI0OpNIEeHTEH-2

LT

[13] W3 npeaJsioxkeHHOTO NepeyHs BbIbepUTe JBa HAabopa peareHToB, IPU B3aUMO/IeCTBUU
KOTOPbIX 06pa3yeTcs 6yTaH.

1) CH4 + C3Ha

2) C2HsNH: + C;HsOH

3) CH3CH2COONa + H20 (3/1eKTpos1u3)

4) CH3CH; + Na

5) CH3CH=CHCH3 + H;

LT

Bosblie 3ajaHuii ¥ pa36opsl: stepenin.ru/tasks
O6cyxaenue 3agaHuit: vk.com/chem4you
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[14] U3 npeasioxkeHHOTO EpevHsI BEIGEPUTE [[BA BEIIECTBA, KOTOPHIE B COOTBETCTBYOI[UX
YCJIOBUSIX PEarupyIoT U C YKCYCHOM KUCJIOTOH, U C METAHOJIOM.

1) aMMuak

2) mesb

3) XJIOPOBOJOPO/,

4) nutui

5) denon

LT

[15] BriGepuTe /Ba BellecTBa, KOTOpPble NPY KOMHATHON TeMIlepaType pearupyoT U ¢
pacTBOpaMH KUCJIOT, ¥ C PACTBOPAMH IIEI0YEH.

1) aHuIMH

2) beHuNaNaHUH

3) osIerHOBasE KUCJIOTA

4) gunenTu/ aJaHUHA

5) HUTPOGEH30.1

T

[16] YcTaHoBHTE COOTBETCTBHE MEKAY XUMUYECKHM MPOLECCOM M IPOAYKTOM, KOTOPBIiA
NPEeUMYILEeCTBEHHO B HEM 00pa3yeTcs: K KaX/A0H NO3ULMH, 0603HaYeHHOM OYKBOH, noj6epuTe
COOTBETCTBYIOLIYIO NO3ULUI0, 0603HaYeHHY0 LIUPPOHL.

A) MArKoe OKHC/IeHHe 3THIeHa 1) meTaH

B) nupoJin3 MeTaHa 2) aueTujeH

B) ruspupoBaHue Tosyosa 3) 3THJIEHTJINKOJIb

I') ruposiu3 Kap6UAa aTFOMUHUSA 4) METHJIUKJIOTEKCAH
5) rentan

6) YIJIeKUC/IbIN ra3

[17] YcTaHOBUTE COOTBETCTBUE MeX/ly CXeMOM NpeBpallleHUH BellleCTB U Ha3BaHUeM peaKLi1H,
KOTOpast JIEXKUT B OCHOBE 3TOH CXeMbl: K KaX/[0H O3UIIMH, 0603HAaYeHHO! GYKBOM, o0epuTe
COOTBETCTBYIOLIYIO IIO3UIHI0, 0603HAUYEeHHYI0 IUPPOHL.

A) riroK03a — 3TaHoJ 1) MexXMoJIeKyJ/IsipHas AeruApaTanus
B) aTaHos — sTaHaNb 2) sTepudukanus

B) aTaHoJ1 = AU3TUIOBBIN 30Up 3) rugposu3s

) 1,1-puxyopaTaH — aTaHalb 4) 6poxxeHHue

5) feruipupoBaHue
6) MOJIMKOH/AEHC AL s

Bosblie 3ajaHuii ¥ pa36opsl: stepenin.ru/tasks
O6cyxaenue 3afanuit: vk.com/chem4you
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[18] 3apaHa caepyromas cxeMa nIpeBpalleHHi BellecTB: [22] YcTaHOBUTE COOTBETCTBHE MeXAY GOpPMyJIOH BEleCTBA U IPOAYKTAMHU, KOTOpbIe
to, Pt nporen, Kar. BBbI/IEJISIIOTCS HA MHEPTHBIX 3JIEKTPO/IaxX MPH 3JIeKTPOJIM3e ero BOJHOI0 PacTBopa: K Kax/10M
X GeHzo1 03UIMY, 0603HaYeHHO ! 6YKBOH, I0J6EPUTE COOTBETCTBYIOILYIO IO3UIUI0, 0003HAYEHHY 10
Omnpesie/iMTe, KaKMe U3 YKa3aHHbIX BeIeCTB SBJIAIOTCA BeljecTBaMu X U Y. uudpoii.
1) nponusi6eH301 A) Na,S 1) meTas, rajsioreH
2) renTaH B) Cu(Cl0s): 2) BOZIOPOJ, rajIoTeH
3) UKJIOTeKCeH B) HCI 3) BOZOPOJ, KUCJIOPOJ,
4) KymMoJ1 ) Mgl, 4) Bogopoys, cepa
5) aneTuieH 5) meTaJsu, cepa

X Y 6) MeTaJl1, KUCJI0POJ,

[19] U3 npeasioxkeHHOTO NepevHst BbIGEPUTE BCE THUIbI pEaKI Ui, K KOTOPbIM MOXKHO OTHECTH

B3anMo/iefcTBre oKkcuza azota (IV) ¢ BoAHBIM pacTBOPOM rMAPOKCHAA Kaslus. [23] YcTaHOBUTE COOTBETCTBHE MeXAY GOPMYJION COJIM U CPeioii ee BOJHOTO PacTBOpa: K KaX/Jou
1) coennHenus M03ULMH, 0603HaYeHHO ! 6YKBOH, I06EPUTE COOTBETCTBYIOILYIO O3ULHI0, 0603HAUYEHHY 10
2) Heo6paTUMas LU pou.
3) AUCIIPONIOPLIUOHUPOBAHUS A) CrSO4 1) xucaas
4) OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS B) Ba(Cl0), 2) mesoyHas
5) KaTaauTHYecKas B) Nal 3) HelfTpasbHadA

I') C3H,COOK

[20] U3 npeasioxkeHHOTrO epe4Hst BbIGEPUTE BCe BO3JEHCTBHUSA, KOTOPble He 0KA3bIBAIOT A B B T
BJIMAHHUA Ha CKOPOCTb PeaKLMy, NpoTeKalolLlel CorjlacCHo MOHHOMY YPaBHEHUIO:
Zn0 + 2H* = Zn?* + H,0

1) cuta kuCAOTDI [24] YcTaHOBUTE COOTBETCTBHE MEX/Y YPaBHEHHEM 06paTHUMOM XMMUYECKOH peakLuu U
2) noBblLIeHHe KOHLEHTPaLMH HOHOB LIMHKa daKkTOpaMu, KaXK/|bli U3 KOTOPBIX CNIOCOGCTBYET CMELLeHUI0 PaBHOBECHS] B CTOPOHY NPSAMOH
3) NoHMKeHUe AaBJIeHUs . - o o
peaKLMHU: K KaKJ0H 031K, 0603HaYeHHOH GYKBOH, o/j6epHUTe COOTBETCTBYIOLLYIO TO3ULIHMIO,
4) n3MesibuEHHE OKCU/A [IMHKA 0603HAYEHHYIO LHPOiL.
5) AoGaBieHHe BOALI K PeaKIMOHHOH cMecH A) Nay + 3Hzy @ 2NH3n +Q 1) HarpeBaHUe, IOHKEHHE JJaBJIeHUs
B) C () + H20(r) 2 COy + Hzy - Q 2) HarpeBaHMUe, NIOBbILIEHKE JaBJIeHUS
o o 2114(r) « L2H2(r 2(r) — )
B) C2Ha 2 C2Hzy + Hon - Q 3) oxJylaX/jeHHE, TOBbILIEHUE JABJIEHUS
[21] YcTaHOBUTE COOTBETCTBHE MEXAY CXeMOH peakluu U PyHKILMeH, KOTOPYIO BBINOJIHSET B
L . N o 2+ O2(n 2 2H200x oXxJIaX/leHHe, IIOHM)KeHH e JlaBJIeHUsl
) 2Hz ( + Oz 2 2H200) + Q 4)
3TOM peaKLMH 3JIEMEHT eJie30: K KaKJ0W M03ULMH, 0003HaYeHHOM GYKBOH, noj6epuTte
COOTBETCTBYIOLLYIO IO3ULKI0, 0603HAYEHHYIO0 LUPPOH. A b B r
A) Fe304 + HCl - FeCl; + FeCl3 + H,0 1) sABJISIETCS OKUC/IUTENIEM
B) Fe;03 + H = Fe304 + H20 2) IBJISIeTCS1 BOCCTAHOBUTEJIEM
B) Fe(OH)s + Cl; + KOH — KzFeOs + 3) AAB/IAETCA ¥ OKUC/IMTEJIEM, U BOCCTAaHOBUTENIEM [25] YcTaHOBHTE COOTBETCTBHE MEX/Y BELECTBAMU U peareHToM, C IOMOLIbI0 KOTOPOI'0 MOXXHO
+KCl + H20 4) He ABJIACTCS HUA OKUCJIUTEJIEM, HH UX Pa3JIMYUTh: K KaXK/0H M03UI1H, 0603HaYeHHOM 6YKBOM, 016epUTE COOTBETCTBYIOLIYIO
BOCCTaHOBUTEJIEM MO3ULMI0, 0603HAYEHHY0 LU POH.
A B B A) AgF (p-p) 1 Pb(NO3)2 (p-p) 1) HzS04
B) AICl3 (p-p) 1 Na2SO4 (pp) 2) Fe(NOa3)3
B) chr207 (pp) U Brz (p-p) 3) Hzo
) CuO u Fe304 4) KaS
5) CaCOs
A b B r
Bosibliie 3a/jaHuit U pa36ophl: Bosibliie 3a/jaHui U pa36ophl:

O6cyx/ieHe 3a/laHUi: O6cyx/ieHe 3a/laHU:
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[26] YcTaHOBHTE COOTBETCTBHE MEX/y Ha3BaHHUEM BelleCTBA U 06JIaCThIO €ro IPUMEHEHHUS: K
KaX10¥ M03ULKMH, 0603HAYeHHOU OYKBOH, 10/10epUTE COOTBETCTBYIOLIYIO MO3ULHIO,
0603HaYeHHY0 LU POH.

A) xap6oHaT HaTpus 1) ynobpenue
B) HUTpaT Kanus 2) KOMIOHEHT YHCTSILIUX CPESCTB
B) cunukar kanus 3) BKycoBas jo6aBKa

4) KOMIIOHEHT KJiest

[27] Onpenenute Maccy (B rpammax) 18%-ro pacTBopa coJid, KOTOPbIA HEOGXOAUMO 10 6aBUTh K
130 r 3% pacTBopa coJy, 4TOGEI MOIYIUTb 5% pacTBop. OTBET 3aMHLIMTE C TOUHOCTBIO /0 LIeJIbIX.

[28] Ilpu cropaHuu 1 MoJIb YKCYCHOM KUCJIOTHI BbliessieTcst 876,1 k/[>x Tenuia. Beryucaure Maccy
YKCYCHOM KHCJIOTBI B 'PaMMax, IPY CTOPAaHUU KOTOPO# BbigenuTcs 175,22 k/lx temna. OTBeT
3alMIIKTE C TOYHOCTDIO /10 LieJIbIX.

[29] ®ocdop pacTBOpUIN B U36BITKE KOHILEHTPUPOBAHHOM a30THOM KUCJIOTBI, IPU 3TOM
BbIZeu10ch 10,08 M3 (ipu H. y.) 6yporo rasa. Beruucaure maccy pocdopa, BCTynUBIIETO B
peakuuio. OTBeT JjaiiTe B rpaMMax C TOYHOCTb JI0 LieJIbIX.

Jlnsa BeinosiHeHUs 3aAaHuit 30, 31 ucnosb3yiTe CaeAyIOIMHI NepeyeHb BeLlecTB:
a30THasi KUCJIOTA, KPUCTA/IMYECKasi cepa, GTOPUJ HATPUsl, XJI0p, ALeTaT KaJbLKsl, Kap6OHAT
xkesesa (1I). JonycTrMo UCno/Ib30BaHUE BOAHBIX PACTBOPOB.

[30] U3 npeasioxkeHHOrO epevHsI BLIGEPUTE COJIb U BEIECTBO, MEXAY KOTOPLIMU IPOTEKAET
OKHCJINTe/IbHO-BOCCTAHOBUTEJ/IbHAsA peaklys. B xo/ie 3Toi peakuMH B Ipoljecce BOCCTaHOBJIEHHs
O/IMH aTOM OKHUCJIMTe/s IPUHUMAET 3 3/IeKTPOHA. 3alUIIKTe YpaBHEHHEe PeaKIY C y4acTHEM
BbIGpaHHBIX BelllecTB. COCTaBbTe 3JIEKTPOHHBIN GaIaHC, YKaXKUTE OKUCIUTE/Ib U BOCCTAHOBHUTEIb.

[31] U3 npeaJsioxkeHHOTO epevHsl BLIGEPUTE BELLECTBA, MEXAY KOTOPBIMU IPOTEKAET peaKIiHs
HMOHHOTO 06MeHa ¢ 06pa30BaHUEM 0CaKa. 3aMHUIINUTE MOJIEKYJ/ISIPHOE, TIOJIHOE U COKpAIEHHOE
HMOHHOE ypaBHEHHs peaKIHH C UCII0JIb30BaHHEM BbIOPAaHHbIX BEILECTB.

[32] IpoBesu as1eKTpo/IM3 pacTBOpa OKCHAA alIOMUHHUS B pacllaBe KPUOJIUTA. BuiaemuBiuniics
MeTaJlJl HOMEeCTUJ/IM B PacTBOP, COAeprKalliiii HUTPAT Ka/lusl ¥ THAPOKCH /], KaJIMsl, IPH 3TOM
HabJ110/1a/10Ch BblJje/leHHe 6eCliBEeTHOro0 rasa C pesKMM 3amnaxoM. Yepes noJiydeHHbIH pacTBOp
IPOIYCTU/IN U3GLITOK YTJIEKUCJIOT0 ra3a, BLINABLIIMK 0CaZl0K OTPUIBTPOBAIH, a K QUIbTPATY
MPUJIMJINA PacTBOP FUAPOKCHA Kaius. CocTaBbTe ypaBHEHUA YeTbIpeX ONMCAaHHBIX PeaKIUil.

Bosibliie 3a/jaHuit U pa36ophl:
O6cyx/ieHe 3a/laHUi:
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[33] HanuuuTe ypaBHEHHs peaKLuii, C HOMOLbI0 KOTOPBIX MOXKHO OCYIECTBUTh CJIeAyIolue
NpeBpalleHus:

CH
®  HBr Na CH;  Kkmno,
X, X, X, X,

cn, MOt

[Ipy HanmUCcaHUY YpaBHEHUH peaKIUH UCIOIb3YHTe CTPYKTYypHbIe GOPMYJIbl OpraHUIeCKUX
BellecTB.

[34] 13 108 r HacblleHHOT0 pacTBOpa I'MAPOKap6oHaTa Kajlus U BOJbl NPUroToBUIU 20%-HbIH
pacTBop coJid. K HeMy fno6aBuin 47,88 r rupokcua 6apus, BbIIaBLUIMM 0caflok OTGUIBTPOBAJIH,
B GUIBTPAT MOMECTUJIM LIUHKOBYIO IJIACTUHKY U BbIJIEPXKUBAJIM ee JI0 TeX Mop, ToKa Macca
pacTBOpa He U3MeHMJIACh Ha 5,04 r. BblyKc/IUTe MaccoBble 101U BEIECTB B KOHEYHOM PacTBOPE.
PacTBOpUMOCTb ruipoKap6oHaTa KaJus B yCJIOBUAX IKcIiepuMeHTa paBHa 35 r/100 r Bogpl.

[35] BetectBo X nosBepraeTcs FrUAPOJIM3Y B COJISTHOKUC/ION cpefie C 060pa3oBaHUEM NPOCTEMIIEero
TPETUYHOTO CIUPTa U KUCJI0POAcoAeprKaliero Bemectsa Y. U3BecTHO, uTo Y coepxuT 18,60%
yrsepoza, 1,55% Bogopoaa u 55,04% xsopa o macce. Ha 0CHOBaHMH JJaHHBIX B 3a/jaue:
1. TlpoBeauTe HeOGXOJUMMble BbIUMCIeHUS (YKa3blBalTe e JUHULbI U3MepeHUs HCKOMBIX
$H3UYeCKUX BEJIMUMH) U YCTAaHOBUTE MOJIEKYJISIPHYI0 GOpMYy.J1y BelllecTBa X;
2. CocTaBbTe BO3MOXHYIO CTPYKTYPHYI0 GopMysly BelecTBa X, KOTOpast 0/JHO3HAYHO
OoTpakaeT NMOPs/I0K CBA3U aTOMOB B €I0 MOJIEKY.JIE;
3. HanuumwuTe ypaBHeHMe peakLUH I'MIpoJiM3a BelllecTBa X B COJITHOKHUCJION cpefie,
HCIO0JIb3Y$ CTPYKTYPHYI0 GOpMyJ1y BellecTBa.

Bosibliie 3a/jaHui U pa36ophl:
O6cyx/ieHe 3a/laHU:
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OTBeTHI Ne 34
1. 3anuieMm ypaBHeHUs peakL Ui
[1] [2] [3] [4] [5] (6] [7] [8] 9] [10] (1) KHCOs + Ba(OH)2 = BaCO; + KOH + H20
(2) 2KOH + Zn + 2H;0 = K2[Zn(OH)4] + H:
14 241 24 14 312 35 34 4135 2443 24
2. BbIYMCIMM KOJIMYECTBA UCXO/JHBIX BellecTB U Maccy 20%-ro pacTBopa
[11] [12] [13] [14] [15] [16] [17] [18] [19] [20] B 108 r pactBopa - x r KHCO3
B 135 r pactBopa - 35 r KHCO3
231 34 35 14 24 3241 4513 34 234 23 x = m(KHCO3) = 108 - 35 : 135 = 28

Mz0% p-pa(KHCO3) = m(KHCO3) : 0w =28:0,2=140T

[21] [22] (23] 241 (251 [26] [27] [28] (291 n(KHCOs) = m: M =28:100 = 0,28 Mob

412 4622 | 1232 | 3113 | 2441 214 20 12 2790 n(Ba(OH);) =m:M=47,88:171 = 0,28 mosip
B03MOCHO npomeKaHue peakyuu
Ne 30 2KHCO; + Ba(OH)2 = BaCOs + K,CO3 + 2H20
3FeCO3 + 10HNO3 = 3Fe(NO3)3 + NO + 3CO2 + 5H20 B amom cayuae 2udpokcud 6apusi okaxcemcsi 8 uzbbimke u npopeazupyem c K;COs:
Fet? - 1¢ =Fe*3 3 K.COs + Ba(OH); = 2KOH + BaCOs
N*5+3e=N*2 1 Ecau npocymmupogams amu npoyeccwl, hoayvumcs peakyus (1)

HNO; (N*+5) - okucauress; FeCOs (Fet?) - BoccTraHOBUTEN b

. 3. BbIUMCIMM Macchl BellecTB B UTOTOBOM pacTBoOpe
MakcumanwvHoltii 6ari: 2 LI p p

n(KOH) = n(KHCO3) = 0,28 moJsb

Ne 31 [lycTb B peakuuio (2) BCTYIHIIO Yy MOJIb LIUHKA, TOTAA BBIEIUTCS Y MOJIb BOLOPOJA
(CH3C00),Ca + 2NaF = CaF; + 2CH3COONa 65y - 2y =5,04
2CH3COO0- + Ca?* + 2Na* + 2F- = CaF; + 2CH3COO- + 2Na* y =0,08 Mmos1b
Ca?+ + 2F- = CaF, n(Kz[Zn(OH)4]) =y = 0,08 mMosb
MaxcumanvHolil 6ari: 2 m(Kz[Zn(OH)4]) =n-M=0,08-211=16,88T
Ne 32 n(KOH)npopear. = 2y = 0,16 MoJs1b
1. 2A1,05 = 4Al + 30, n(KOH)ocr. = 0,28 - 0,16 = 0,12 mosib
2. 8Al+ 3KNO; + 5KOH + 18H,0 = 3NH3 + 8K[AI(OH)4] m(KOH)oer. =1 - M=0,12-56=6,72 T
3. K[AI(OH)4] + CO2 = KHCO3 + Al(OH)3 4. BpI4MCIMM MacCoOBBIE OJIU BEIeCTB
4. KHCOs + KOH = K,CO3 + H20 Mp-pa = M20% p-pa(KHCO3) + m(Ba(OH)z) - m(BaCO03) + Amppa
MakcumanwvHblii 6aa1: 4 Mppa = 140 +47,88-0,28-197 + 5,04 =137,76T
Ne 33 ®(K2[Zn(0H)4]) =16,88:137,76 - 100% =12,25%
CH, w(KOH) =6,72:137,76 - 100% = 4,88%
1. CHyCH—CH;—CH, + Zn — A + ZnBr, MaxcumanvHulil 6an: 4
Br Br
Ne 35
CH, 1. O6was ¢opmy.a Bemectsa Y CH,0,Cl¢
2. A + HBr ——= CH;~CH—CH;—CH, ®(0)=100- 18,60 -1,55-55,04=24,81%
|
Br 18,60 1,55 24,81 55,04
x:y:z:f= — : =155:155:155:155=1:1:1:1

12 1 " 16 " 355

3. 2 CHjCH—CH;—CH, + 2Na — CH;~CH;—~CH—CH—CH;—CH, + 2NaBr - .
| BewiectBo ¢ npocreieit popmysioit CHOCI He MokeT 06pa30BaThCs PU FMAPOJIU3E, IOITOMY

Br CH, CH
¢ MoJiekyasipHas ¢opmyaa Y - C2H20,Cl,, MosiekynsipHas popmyia Y - CeH1002Cl2
CH,
2. CrpykTtypHasa popmy.ia
4. CH;~CH;~CH—CH—CH;—CH, — > ©: + 4H, pyKTypHas ¢opmy.
o o s cHo,—c?° CH,
2 AN

0—C—CH,

CH, COOK &n
5. ©: + 4KMnO, ©: + 4MnO, + 2KOH + 2H,0 °
CH, COOK

MakcumanwvHvlli 6ara: 5

Bousbie 3ajaHuit v pa36opsr: Bosibliie 3a/jaHui U pa36ophl:
06cyxaeHne 3a/JaHUul: O6cyx/ieHe 3a/laHU:
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3. YpaBHeHHe peaKkLuH

CH

o 0 3
cHol—cZ~ G 4+ H0 cHol;—C7 . + CHG—CH,
0-C—CH, OH
L OH

3

Makcumanwvhbwlii 6ann: 3

Bouiblle 3afauuit 1 pa36opsl: stepenin.ru/tasks

06¢cyxaeHue 3ajjannii: vk.com/chem4you



