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

Cneuudukaunus Bapuanra Ne14 8 XapakTepHble XHMUYECKHE CBONCTBA IpocThle BelecTsa,
HeOpraHW4eCcKHX BelleCTB: OCHOBHBIN OKCHJ,
- MPOCTHIX BelLleCTB — MeTaslJIoB

Homep JJIeMeHT COoZlepKaHu s COTJIaCHO Paszesnbl, ucnosb3yemMble B | YpoBeHb Yucno

3aganus | Cneuuduxaunuu E'3 2021 (PUIIH) 3a/laHHUH. (6a30BbIi, 6asJ10B ~ MPOCTBIX BEIECTB ~ HEMETA/LTOB

B TecTe Tema 1 TuI 33124, MOBbILEHHbIH, — OKCH/IOB: OCHOBHBbIX, aMDOTEPHBIX,

BBICOKHIA) KHUCJIOTHBIX;

1 CTpoeHHe 37IeKTPOHHBIX 060J104€K aTOMOB HecnapeHHble 3/1eKTpoHBl | B 1 ~ OCHOBAHMIT M aM$OTEPHLIX THAPOKCH/L0B;
3J1IEMEHTOB IePBbIX YeThbIPEX IePUOAOB: S-, P- U — KHCJIOT;
d-3/1eMeHTBL JIeKTPOHHAsA KOHPUTYpaLUs - CcoJIed: CpeJJHUX, KHC/IbIX, OCHOBHBIX;
aTtoma. OCHOBHOE 1 BO36YX/EHHOE COCTOSHUSA KOMIIJIEKCHBIX
aToMOB

9 XapaKTepHble XMMUYeCKHe CBOHCTBA Maruu#, yriaepoj

2 3aKOHOMEPHOCTH U3MeHEeHHU s XUMUYeCKUX KucnoTHocTs b 1 HeopraHW4ecKHX BellecTB:

CBOWCTB 3JIEMEHTOB U UX COeAMHEHHH 1O TUPOKCUJIOB — IPOCTBIX BEIECTB ~ METAJLIOB

nepuojam 1 rpynnam. O61as xapakTepucTHKa

MeTasioB IA-IIIA rpynmn. XapakTepucTuka ~ MPOCTBIX BEIECTB ~ HEMETA/LI0B
Mepexo/iHbIX 3J1IeMEHTOB — Me/iH, LIMHKA, XpoMa, ~ OKCH/IOB: OCHOBHBIX, aMpOTEpHBIX,
skesie3a. 0611as XapaKTePUCTHKA HEMETAJIJIOB KHCJIOTHBIX;

IVA-VIIA rpynn - OCHOBaHMH ¥ aMOTEPHBIX THAPOKCH/I0B;

3 JJIeKTPOOTPHULATENBbHOCTD. CTENEHb CTeneHb OKUCJIEHUS 3} 1 ~ KHCJIOT;

OKHCJIEHUS U BaJIEHTHOCTb XMMUYECKUX - CcoJIed: CpeJHUX, KHC/IbIX, OCHOBHBIX;
3JIeMeHTOB KOMILJIEKCHBIX

4 KoBasieHTHast XUMHUeCKasi CBSI3b. Tun peleTKy - b 1 10 B3anMoCBA3b HeOpraHMYeCKUX BelllecTB Kpemunit
XapaKTepHCTHUKH KOBaJIeHTHOM CBA3U ¢dusnyeckue cBOHCTBA
(ONIAPHOCTD 1 3HEpTHA CBsi3H). HOHHAS CBA3b. 11 Knaccudukanust opraHu4ecKrx BeLecTB. dopmyna-kiacc
MeTaninyeckas cBsi3b. BogopoHas cBA3b. Homenk/1aTypa opraHuYeckHx BelecTs
BemjecTBa MOJIEKYJISIPHOTO 1 12 Teopus cTpoeHHs OpraHUYeCcKHX coeJuHeHH: | KpaTHble cBsi3U B
HEMOJIEKYJISIPHOTO cTpoeHus. THi roMOJIOTHsl U U30MepHsl. B3auMHoe BiusiHUe MoOJIEKYyJIaxX
KPHUCTAJINYECKOH pelIéTKH. 3aBUCUMOCTh aToMOB B MoJieKyJiax. THIIbI CBsi3el B
CBOMCTB BelleCTB OT UX COCTaBa M CTPOEHHUs MOJIeKyJIaX OpraHMYecKUX BellleCTB.

5 Knaccudukanust HeopraHu4eCKUX BeLleCTB. Conu 3} 1 T'n6puansanms aToMHbIX OpGuTastell yrieposa.

HoMmeHKJ1aTypa HeopraHU4ecKHx BellecTB Paguxan. QyHKuKHOANLHAS FpymITa,

6 XapaKTepHble XMMHU4eCKHe CBOMCTBA MPOCTHIX IpocTele BellecTBa- 3} 1 13 XapakTepHble XHMU'ECKUe CBOHCTBA Tanorenuposanue u
BEIECTE — MeTAILIOR: ME/IOUHBIX, S — yr/1eBOA0pOJ0B. OCHOBHBIE CHOCOGB{ rUJporajoreHMpoBaHue
1€710YHO3€eMeJIbHbIX, MarHus, allOMUHUS; MOy 9EHHA yTIEBOAOPOAOE. HOHH"VM "

HepeXoAHbIX META/IOB: Me/IH, LIUHKA, XpOMa, PajnKkaIbHEIE MEXAHUSMBL peakiyiil B
Keesa, OpraHU4ecKoi XMMUH
XapaKTepHble XAMUYECKHEe CBOMCTBA TPOCTHIX 14 XapaKTepHble XUMHUYeCKHe CBOHCTBA Peaknuu c a3oTHOU
BeIeCTB — HEMETAaJIJIOB: BOJ0OPO/ia, raJloreHoB, npesieJibHbIX OTHOATOMHBIX U MHOTOQTOMHBIX KHCJIOTOHU
KHCJI0POJA, cephl, a30Ta, pocdopa, yriepoaa, cnupToB, GeHosla. XapaKTepHble XUMUYeCKHe
KpeMHHUSI. CBOMCTBA a/Ib/leTU/I0B, IpeJe/IbHbIX
XapakTepHble XMMHYeCKHe CBOMCTBa OKCH/OB: KapGOHOBBIX KUCIIOT, C/IOKHBIX 9QHPOB.
OCHOBHBIX, aMpOTePHBIX, KHCJOTHBIX OcroBHbIe CIOCOGHI MOy eHHs
KHCJI0PO/ICOZleprKallliX OpraHMyecKuX

7 XapaKTepHble XMMUYeCKHe CBOHCTBA Fe(OH): b 2 coefIMHEHU I

OCHOBaHHH ¥ aMpOTEPHBIX I'H/IPOKCU/IOB. -
XapakTepHbIe XMMHYECKHE CBOFCTBA KUCIIOT. 15 XapakTepHble XMMUUYeCKHe CBOMcTBa 3 T'uaposus, ruipupoBaHHe,
. . a30TCoJepKalUX OPraHNYeCKUX COeANHEHUI: | GpoxKeHUe
XapakTepHble XHMHeCKHe CBOHCTBa coset: AMHHOB M AMHHOKHCIIOT.
CPeJiHHUX, KU CJ/IBIX, OCHOBHBIX; KOMIIJIEKCHBIX. B
BakHelilne crioco6bl MOJTyYeHUst aMUHOB U
S/1eKTPOIMTHYECKAR AUCCOLHALHS AMHUHOKHCJIOT. BHOJIOrHyecKy BaXKHble
3JIEKTPOJIUTOB B BOAHBIX pacTBOpax. CUJIbHbIE BeIECTBA: JKHUPBI, YTAEBO/IbI, GENKH
U cs1aGble 3JIEKTPOJIMTBL PeakLiuy HOHHOTO
o6MeHa 16 XapakTepHble XMMUYeCKHe CBOMcTBa OkucneHue
YTJIEBOAOPO/IOB: a/IKAHOB, IUK/I0A/IKAHOB, yIJ1eBOAOPOOB
AJIKEHOB, JMEeHOB, AJIKWHOB, apOMaTH4eCKUX
YT/1eBOZ0p0/10B. OCHOBHBIE CIIOCOGEI
MoJIy4eHus yII1eBOJJ0PO/IOB.

BoJibliie 3aziauuii ¥ pa36opbl: stepenin.ru/tasks
O6cyxaenue 3afanuit: vk.com/chem4you
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17 XapaKTepHble XUMHUYeCKHe CBOHCTBA I'upponus 31 JnekTposMTHYecKas Jucconuanus. CuiabHble M | Ha uBeT ocaska B 2
npeJie/ibHbIX 0JHOATOMHBIX 1 MHOI'OQTOMHBIX rajioreHaJKaHoB cJ1abble 3JIEKTPOJIUThIL. Peakluu HOHHOTO
cnupTOoB, GEHOJIa, AJIbJETH/I0B, KAPGOHOBBIX o6MeHa.
KHCJIOT, CJIOKHBIX 3pUpoB. BaxkHelne
CIIOCOBbI IOy HeHHS KHCIOPOACOACPKALLAX 32 Peakuuu, noaTBepxAaoLiMe B3aMMOCBA3b Cousy, KMCJI0pOJ, cepa B 4
OPTAHHYECKHX COSNUHEHHH pa3/InYHbIX KJI1aCCOB HEOPraHUYeCKUX BELeCTB
18 B3aHMOCBS3b YIJIEBOJOPOIOE, CIMPTHL, aMUHBL 33 Peaknumy, noATBePxAaloLHe B3AHMOCBA3D CxHy - CxHyOz B 5
KHCJIOPOCOZlePrKaLMX U a30TCOAEPKALIUX OPTaHMHECKIX COCAMHEHNH
OpraHUYeCcKUX COeJUHEHUI 34 PacuyéTnl ¢ ucnosib30BaHUEM MOHSATUH HemnosHoe passioxeHue, B 4
19 Knaccndukanus XUMHYeCKHX peakiui & O6paTHMEIe peaknun «pacTBOPUMOCTb», «<MacCOBasi 10JIsl BEIeCTBA B | 0JI 3JIeMEHTa, 0151
HeOpraHUYecKod U OpraHuYecKod XUMUH PACTBOPE. BEIeCTBa B pacTBope
PacuéTsl Macchl (06bEMa, KOJIMYECTBA
20 CKOpOCTb peaKLUy, eé 3aBUCUMOCTb OT Cousb + MeTasN BellleCTBa) IPOAYKTOB PeaKLHH, EC/IH OZJHO U3
Pa3TUYHBIX paKTOPOB BeLeCTB JJaHO B U36bITKe (MMeeT PUMeCH).
21 Peakiuu oKUCIMTENbHO-BOCCTAHOBUTEJIbHbIE Posib yactun B OBP PacyéTbl Macchbl (06bEMa, KOIMYECTBA
- BelllecTBa) MPOAYKTa PeaKLUH, eCIU OZHO U3
22 3neKTp0qu3 pacrniaBoB ¥ pacTBoOpoB (coJiei, CoIpbe And BIIECTB JAHO B BH/IE PACTBOPA C
1eJ1049eH, KHCI0T) 3JIEKTPOJUTHYECKOTO Ope/ieNIEHHOM MAcCOBOit JoTel
ToJIyHeHus PacTBOPEHHOr0 BellecTBa
23 'uaposus coseit. Cpesia BOAHBIX PaCTBOPOB: Tun rugposusa PacuéTbl MacCOBOM UJIK 06'bEMHOM 10U
KHCJ/Iasi, HeNTpasibHas, lesl04Hast BbIXO/la MPOJIYKTa peaKlUU OT TeOPEeTHYECKH
24 OGpaTuMble U HeoGpaTUMble XUMUYECKHE IMoBbiIeHHE BO3MOMKHOTO.
peakuuu. XuMuieckoe paBHoBecHe. CmeleHue | KoHueHtpanuu HCl u 4 PacuéTbl MaccoBo# 011 (Macchl) XMMHYECKOTO
paBHOBeCHs NOJ, AeHCTBUEM Pa3/IMUHbIX peakuuu coelMHeHMs B CMeCH
$axropos 35 YcTaHOBJIEHH e MOJIEKYIAPHOM M CTPYKTYpHOH | Kuciopoaconepxaiiee, Ha | B 3
25 KauecTBeHHbIe peaKLlMK HAa HeOpraHU4YecK1e Heopranuueckue opMyibl BelecTBa MPOAYKTbI CrOpaHus
BelllecTBa U MOHBL. KauecTBeHHbIe peaKIu KaueCTBEHHbIe peaKLuu HUToro: 58
OpraHUYecKUX COeAMHEHU I
26 [TIpaBus1a paboThI B JaGOPAaTOPHH. IpoMeILIeHHbIE
JlaGopaTopHasi mocy/ja U 060py/i0BaHuUe. arperaTbl ¥ peaKkIly B HUX
[IpaBus1a 6€30MaCHOCTH IIPU paboTe C eAKUMH,
rOPIOYUMHU M TOKCUYHBIMH BellleCTBaMH,
CpeJiCTBaMH ObITOBOH XHMUH.
MeTozbl pas/jiesieHusi cMeceil U OYUCTKU
BewlecTB. [loHsITHE 0 MeTa//Iypruu: obuue
CIOCOGHI NIOJIyYeHHUs1 MeTaL10B. 061ue
Hay4YHble MPUHLUIIBI XUMHUYEeCKOTO
NPOU3BO/ACTBA. XUMUYECKOe 3arpsi3HeHne
OKpY’Kaloll|el cpeJibl U ero MocJeACTBUS.
[IpupoiHbIe UCTOUHUKH YTJIEBOJJOPO/0B, UX
nepepaboTKa. BbicokoMoJIeKyIsipHble
coeuHeHMs. Peakluu noauMepusanum u
NOJMKOHAEH cauuH. [Tonumepsl. [lracTMaccsl,
BOJIOKHA, Kay4yKH
27 PacuyéTel c UCrI0Ib30BAHUEM NOHATHSA CivBaHUe pacTBOPOB
«MaccoBasi 10J1s1 BellleCTBa B pacTBOpe»
28 Pac4yéTbl 06bEMHBIX OTHOILEHH ra30B NpU Kk/x
XMMHUYeCKUX peakuuax. PacdéTsl no
TepMOXHMHUYECKUM YPAaBHEHUSIM
29 PacuyéTbl Macchl BelliecTBa MK 06'béMa ra3oB KucnoTHbIN rUApoIn3
10 U3BECTHOMY KOJIMUECTBY BellleCTBa, Macce 6UHAPHOTO COe/UHEHUsI
WK 06'BEMY OJJHOTO U3 YYACTBYIOLIMX B
peaKLHH BelecTB.
30 PeakuMu OKHUCIUTENBHO-BOCCTAHOBUTEJIbHbIE Cr,S, Cl

BoJibliie 3aziauuii ¥ pa36opbl: stepenin.ru/tasks
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TpeHupoBoYHbIN BapuaHT N2e14 (2021)

Jlns BeINOJIHEHUS 3aaHui 1-3 Ucno/ib3yHTe caeAyIomui psf XMMUYeCKUX 371eMeHTOB. OTBeTOM

B 3a/laHUAX 1-3 sIBJIsIeTCSA NOC/IeA0BaTENBHOCTD LUGD, 0/ KOTOPBIMU YKa3aHbl XUMUYECKHE
3JIeMeHTbl B JAHHOM PAAY.

1)As 2)Al 3)Mn 4)Si 5)Na

[1] OnpezenuTe, B aToMax KaKUX U3 yKa3aHHBIX B PsA/ly 3J1eMEHTOB B OCHOBHOM COCTOSTHHH
COZlep>KUTCs 60JIblie HeCapeHHbIX 3JIeKTPOHOB Ha BHELIHEM CJIO€, YeM y KaXKJ,0ro U3 Tpex
OCTaBIIMXCS.

L

[2] U3 yka3aHHBIX B psily XAMUYECKUX 3JIeMEHTOB BbIOEpUTE TPH 3J1eMEeHTa-MeTa/lla.
Pacniosio>xuTe BbIGpaHHBIE 3J1eMEHTHI B OPsA/Ke YCUJIeHUS KUCIOTHBIX CBOMCTB MX BbICUIMX
U/ POKCU/IOB. 3alIMIIKUTE B [10Jle OTBEeTa HOMepa BbIOPaHHbBIX 3/1EMEHTOB B Hy>KHOM
[10C/IeJ0BATEIbHOCTH.

LT ]

[3] U3 uncna ykasaHHBIX B psi/ly 371eMEHTOB BbIOepHUTE ABA 3JIEMEHTA, KOTOPbIE B CJIOMKHBIX
BellleCTBaX NPOSBJSAIOT IOCTOSTHHYIO CTeNleHb OKUC/IEHHUS.

T

[4] BeiGepuTe ABa pHU3UUECKUX CBOMCTBA, KOTOPbIE COOTBETCTBYIOT XJIOPU/Y HATPHUS.
1) TemnepaTtypa miaBiaeHus 801°C
2) Temnepatypa kunenus 118°C
3) Bbicokast 3/1eKTPONPOBOAHOCTb KPUCTALIOB
4) [11aCTUYHOCTD B TBEP/IOM COCTOSIHUM
5) Bricokasi 3/1eKTpONpOBOAHOCTD paciliaBa

L

[5] YcTaHOBHTE COOTBETCTBHE MEXKAY TUIIOM COJIH U BEL|eCTBOM, KOTOPO€ K 3TOMY THILY

OTHOCHUTCS: K KOXK/0W NO3ULUH, 0603HAaYeHHOH 6YKBOH, T0J0€PUTE COOTBETCTBYIOILLYIO MO3ULUIO0

13 BTOPOTO CT0J161a, 0603HaYeHHYI0 LU POiA.

A) kucnas cosb 1) Cuz(OH)2CO03
B) ocHoBHas coJib 2) K2[Zn(OH)4]
B) ABoliHas cosb 3) MgNH4PO4

4) Ca(HC03)2

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

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

[6] Vi3 npep/ioxKeHHOTO NEepeyHsl BbIGEPHUTE JIBE OCYILeCTBUMbIE PEAKLUHU C y4aCTHEM NPOCThIX
BelleCTB.

1)Ag+H: -

2) Clz +0; >

3)CuO+Hz -

4)N; + KOH —»

5) P + HNO3 (xonn) =

LT

[7] K ogHO# 13 mpo6UPOK € CyXUM ruapokcuioM xesesa (II) fo6aBun pacTBop BeljecTBa X, a K
JIpyToii — pacTBop BewectBa Y. B pe3ysibraTe B epBoii npo6upKe HabJII0AaI0Ch pACTBOPEHHE
0caZika, a BO BTOPOU — U3MEHEHHe 1BeTa 0ca/jKa. U3 npessioxKeHHOro nepevHst BbIGepuTe
BentecTBa X ¥ Y, KOTOPbIE MOTYT BCTYNATh B OMKCAHHBIE PEAKIIUH.

1) Na,S

2) H20,

3) HC1

4) H,Si03

5) CuSO.4

X Y

[8] YcraHoBuTE cOOTBETCTBHE MENKAY GOPMYJIOH BEIECTBA ¥ PeareHTaMH, C Ka¥K/IbIM U3 KOTOPBIX
3TO BELeCTBO MOXKET B3aUMO/I€HCTBOBATD: K KaXk/[0M MO3UIMH, 0603HAYEHHOH OYKBOH,
noAGepuTe COOTBETCTBYIOLIYIO MO3UIHI0, 0603HAUYEHHY0 LIUPPOH.

A) Cu 1) 02, KOH, HNO3
B) S 2) FeO, BaSO04, 0
B) Na;0 3) HCJ, CO, Br

I Ha 4) AgNO3, Clz, HNO;

5) Hz0, ZnO, NO;

[9] YcTaHOBHTE COOTBETCTBUE MEXAY pearipyrIMMH BellleCTBaMHU 1 MPOAYKTAMU UX
B3aMMOJAENCTBUS: K KOXK/0H M03ULMH, 0603HaYeHHO 6YKBOH, 10A6€PUTE COOTBETCTBYIOLLYIO
MO3ULMI0, 0603HAYEHHY0 U POH.

A) Mg+ CO; - 1) MgCOs3
B) MgO + CO; » 2)Mg0+C
B) MgCO3 + CO; (p-p) 3) Mg(OH)z + C,H;
) MgC; + H,0 > 4) Mg(OH) + CO2
5) Mg(HCOs3)2
6) Mg(OH)2 + C

Bosibliie 3a/jaHui U pa36ophl:
O6cyx/ieHe 3a/laHU:
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[10] 3apaHa caepyromas cxeMa nIpeBpalleHHi BellecTB:

o O2qme) Y .
SIH4 —5X-> N325103.

Onpe,qejmTe, KaKue U3 YKa3aHHbIX BEeIECTB ABJIAIOTCA BelleCTBAMHU XnuY.

1) Si0

2) Si0;

3) NaCl
4) N32C03
5) H.Si03

X Y

[11] YcTaHOBUTE COOTBETCTBHE MeXAY GOpPMYJIOH BelleCTBa U KJIaCCOM/TIPYTIOoH, K

KOTOpoMy(-01) 3TO BelleCTBO NPUHALJIEKUT: K KaXKA0H MO3ULUH, 0603HaYeHHOH OYKBOH,

oJ6epHUTe COOTBETCTBYIOILYIO MO3ULUI0, 0003HAYeHHYI0 U POL.

A) CH3COOCH3
b) CH30CH3
B) CH5C(0O)CH3

1) cnupt

2) KeTOH

3) npocTto#i 3¢up
4) cnoXHBbIN 3QUp

[12] U3 npeasioxkeHHOTrO NepevHsl BbIGEpUTE JBa BELIECTBA, B MOJIEKYJIaX KOTOPbIX HE

COJlePXKUTCA KPAaTHBIX CBA3EH.
1) nponanasnb
2) yukI06yTaH
3) 6yTaHOH
4) aTaHo.
5) nponundopmuar

LT

[13] U3 npeasioxkeHHOTO NepevHsl BbIGEPUTE JiBe PeaKLMH, B X0/ KOTOPbIX BO3MOXKHO

06pa3oBaHue CTPYKTYPHBIX U30MepPOB. PeareHTs!I B3AThI B MOJILHOM COOTHOLIeHUH 1 : 1.

1) uuksorekcas + Br;
2) 6yteH-2 + HCl

3) 6ytaaueH-1,3 + Brz
4) uukyonponat + HCl
5) Toayou + Cl; (FeCls)

]

Bosblie 3ajaHuii ¥ pa36opsl: stepenin.ru/tasks
O6cyxaenue 3aganuit: vk.com/chem4you
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[14] U3 npeasioxkeHHOTO EpevHsI BEIGEPUTE [[Ba BEIIECTBA, KOTOPbIE BCTYNAIOT C a30THO M
KHUCJIOTOH B peaKL1I0 3TepUPUKALHH.

1) denon

2) rauLepuH

3) 6eH30iHasA KKCI0TA

4) 3TUJIEHTJIMKOJIb

5) Tosyon

LT

[15] U3 npepioxkeHHOro NepeyHs BbIOEpHUTeE JiBa NPOLLECCa, B X0/le KOTOPbIX 06pasyeTcs
npe/ie/IbHbIl MHOTOaTOMHBIH CIIUPT.

1) oMblIEHHE TPHUCTEapHUHA

2) cnupTOBOE GPOXKEHHE TJII0KO3bI

3) rupupoBaHue GPyKTO3bI

4) ruApOJIN3 TIMLKUIATaHUHA

5) ruZiposin3 Kpaxmasa

T

[16] YcTaHoBHTE COOTBETCTBHE MEXK/AY Ha3BAaHUSIMH YTJIEBOJOPOAOB U OPraHUYeCKUMHU
POAYKTAMHU, KOTOpPble 06pa3yIoTCs NPU UX OKKCJIEHUH PacTBOPOM NepMaHraHaTa Kasus,
MO/IKUCJIEHHBIM CEPHOM KUCIOTOM: K KaX/J0M N03uL1Y, 0603Ha4eHHO!H 6yKBOH, nos6epure
COOTBETCTBYIOIIYIO MO3ULKI0, 0603HAYEHHYI0 U POH.

A) xymoun 1) CH3CH,CH,COOH
B) Tosyon 2) C¢HsOH

B) 6yTun-1 3) C¢HsCOOH

I') nukJIoreKceH 4) CH3CH2COOH

5) HOOC—(CH,)4~COOH
6) CH;CH,COOH + HCOOH

[17] YcTaHOBUTE COOTBETCTBHE MEX/AY IaJIOTEHAJKAHOM U MPOJYKTOM €r0 B3aUMOJENUCTBUSA C
M30bITKOM BOJIHOTO PACTBOPA I'MIPOKCH/Ia HATPHUS: K KQXK/J0H 03U LMK, 0603HAaYeHHOH 6YKBOH,
nosi6epuTe COOTBETCTBYIOLLYIO MTO3UIIHI0, 0003HAaYeHHYI0 LU POH.
A) 1,2-puxnopnponan 1) nponaHoBast KUCJIOTA
B) 2,2-pu6poMnponaH 2) aneToH
B) 1,1,1-TpuxsiopnpomnaH 3) nponMoHaT HaTpHUs
') 2-6poMnponaH 4) NpONHUOHOBBIHN a/lbAETH]
5) nponanguos-1,2
6) nponaHoJ-2

Bosblie 3ajaHuii ¥ pa36opsl: stepenin.ru/tasks
O6c¢cyxaenue 3afganuit: vk.com/chem4you
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[18] 3apaHa caepyromas cxeMa nIpeBpalleHHi BellecTB:

Y
MeTaH — X = METaHOJI = MeTHUJIAaMUH

OnpejennTe, KaKHe U3 YKa3aHHbIX BELeCTB sIBJISIOTCA BelecTBaMu X 1 Y.
1) CH3CH2NH;
2) NHz
3) HNO;
4) CH,Cl,
5) CO

X Y

[19] U3 npesio>KeHHOTO NEpeYHsl peakL Ui BbIGepUTe BCe 06paTUMble PeaKI|U:
1) NazCO3 + H20 = NaOH + NaHCO3
2) Zn + 2HCl = Hz + ZnCl;
3) BaCl; + H2S04 = BaSO4 + 2HCI
4—) C2Ha4 + Hz2 = C2Hs
5) A1253 + 6H,0 = 2Al(0H)3 + 3H,S

[20] U3 npesioxkeHHOTO NepeyHsl BHELIHUX BO3JeMCTBUI BbIGEPUTE BCE BO3/I€HCTBUS, KOTOPbIE
BJIUSIIOT Ha CKOPOCTb PeaKLMH [IUHKA C pacTBOpoM cy/ibdpata Meau (II).

1) KOHIleHTpalXs HOHOB MeJH

2) KOHLIEHTPAL¥sI HOHOB IIMHKA

3) naBieHue

4) TeMnepaTtypa pacTBopa

5) nJIomaab NOBEPXHOCTH CONPUKOCHOBEHUS peareHToB

[21] YcTaHoBUTE coOTBETCTBHE Mex Ay GOPMYJIOH MOJIEKYJIBI MJIM HOHA U CBOMCTBOM, KOTOpOE
JlaHHast 4aCTHIa MOXKET NPOSIBJIATE B OKUCIUTENbHO-BOCCTAHOBUTE/ILHBIX PEAaKLUAX 3a CYET
BbI/[e/IEHHOT0 3/IEMEHTA: K KaX/[0H [03ULIMH, 0603Ha4eHHOM GYKBOH, moabepute
COOTBETCTBYIOLIYIO NO3ULUI0, 0603HaYeHHY0 LIMPPOHL.

A) H20, 1) AiB/IIeTCS TOJIBKO OKUCJIUTENIEM

B) CI- 2) SIBISIETCS TOJIbKO BOCCTAHOBUTEJIEM

B) Cr,072- 3) He sIBJISIETCS] HU OKUCJIMTENIEM, HU
BOCCTaHOBUTEJIEM

4) ABJIAETCA U OKUCJIINTEJIEM, U BOCCTAHOBHUTEJ/IEM

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

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

[22] YcTaHOBUTE COOTBETCTBHE MeXAY GOPMYJION BEIECTBA U CUCTEMOM, UCIIOJIb3YIOIENc /15
€ro 3JIeKTPOJIMTUYECKOT0 OJy4eHHs: K KOKA0H 03uLMK, 0603HaYeHHO M 6YKBOH, no6eprTte
COOTBETCTBYIOLIYIO NO3ULIHI0, 0603HAYeHHYIO IUPPOHL.

A) Cl; 1) TBepapbiii CuO
B) F2 2) pactBop NaCl
B) Cu 3) pacmiaB NaF
I) Na 4) pactBop HCIO3

5) pactBop CuSO4
6) pactBop HF

[23] YcTanoBUTE COOTBETCTBHE MeX/y Ha3BaHHEM COJIM U ee OTHOLIEHHEM K IMPOJIU3Y B BOLHOM
pacTBOpe: K KO0 03U MK, 0603HaYeHHOH 6YKBOH, Noj0epHUTe COOTBETCTBYIOLLYIO NO3ULHIO,
0603HaYeHHY0 LU POH.

A) nasbMUTAT KaJus 1) ruApoJIN3 TOJIBLKO [0 aHUOHY

B) ¢Topus HaTpus 2) r'M/IpOJIN3 TOJIbKO [0 KATHUOHY

B) noaua ammonust 3) He MO/ BEPTaETCsl TUPOIU3Y

I') cynbdat 6epuins 4) ruApOJIN3 U 110 KaTUOHY, U 110 aHUOHY

A b B r

[24] YcTaHOBUTE COOTBETCTBHE MEXAY 06PaTUMON XUMHUYECKOH peaklyeil 1 HanpaB/eHUeM, B
KOTOpO€ CMECTHUTCS ee paBHOBeCHe NIPH NPOINYCKaHUK/BBeJJleHUH XJ10poBoAoposa. K kaxaoi
M03UIKMHY, 0603HAaYE€HHO U GYKBOM, I0J6EPUTE COOTBETCTBYIOILYIO O3UI[HI0, 0603HAYEHHY IO

LU pou.
A) AIOH?* + H*+ 2 A+ + H20 1) B cTOpOHY NPSIMOM peakLuu
B) 2H,0 + 2Cl; 2 4HCl + O, 2) B CTOPOHY 06paTHOM peakLuu

B) 3HCI + HNO3 2 NOCl + Cl; + 2H,0  3) npakTH4ecKy He CMEeCTHTCS
I') 2NH3 2 N2 + 3H:

A b B r

[25] YcTaHOBUTE COOTBETCTBUE MEX/Y BellleCTBAMH U peareHTOM, C HOMOILBIO KOTOPOTO MOKHO
pasJIMYUTh UX BOAHBIE PACTBOPBI: K KOXKA0H MO3UIMH, 0003HAYeHHOU 6YKBOH, moji6epuTe
COOTBETCTBYIOLIYIO IIO3UIHI0, 06003HAUYEeHHYI0 IUPPOHL.

A) NaOH u Ca(OH): 1) Brz gpp)
B) Mg(NOs)2 u AgNO3 2) CH30H
B) KzSO3 nu KzSO4 3) Ba(N03)z
T') CuCl, 1 CuSO4 4) €O,

5) KCl

Bosibliie 3a/jaHui U pa36ophl:
O6cyx/ieHe 3a/laHU:



F'otoBuMca k EI'D mo xumuu ¢ Ekatepunoit Jlanyk u An/ijpeeM CTeneHUHbBIM

[26] YcTaHOBHTE COOTBETCTBHE MEX/AY NPOU3BOJCTBEHHBIM arperaToM 1 ypaBHEHHEM
XUMHUYECKOH peaKlMy, KOTopasi B HEM NPOTEKAET: K KOXKJ0H NO3ULMH, 0003HaYeHHOH 6YKBOH,
Mo6GEPHUTE COOTBETCTBYIOILYIO O3HI[HI0, 0603HAYEeHHYI0 I POH.

A) KoJIOHHA CUHTEe3a 1) 2S0; + 0z 2 2S03
B) pekTudUKaMOHHAsA KOJIOHHA 2) CgHig = C4H1o + C4Hs
B) ycTaHoBKa J1s1 KpeKHMHTa 3) Nz + 3H; 2 2NH3

4) xuMHYecKasi peakljis He IpOoTeKaeT

A b B

[27] Borunciure maccy 5%-ro pacTBopa a30THOH KHCJIOTBI, KOTOPYIO HEOGX0AUMO J06aBUTb K 40
r 20%-ro pacTBOpa a30THOH KUCJIOThI, YTOObI OJIYYUTD ee 7,5%-Hblii pacTBop. OTBET 3aMHUIINTE B
BH/e 11eJIOT0 YHCJIa.

[28] Ipu cropanuu 1 mosib aueTueHa BbigenaseTcs 1300 k[ TensoThl. Beruucaure 06'beM B
JIUTpPax (H.y.) cropeBlIero aeTHJeHa, eCJI¥ IpU 3TOM BbleInn0chk 585 K/l TenynoTel. OTBET
3aNMIIKTe B BUJE 1|eJI0T0 YHCIa.

[29] Ipu pacTBopenuu pocouaa KanbLus B U36BITKE COJISTHONH KUCJIOThI BbIAEJUI0CH 8,96 11
(mpu H.y.) rasa. BeryrciuTe Maccy coJiv, MoJiy4eHHOH B X0/ie 3TOH peakuuu. OTBET 3alHLINTE C
TOYHOCTBIO J[0 [IECSTHIX.

Jlnsa BeinosiHeHUs 3aAaHuit 30, 31 ucnosb3yiTe CaeAyIOIUHI NepeyeHb BeLleCTB:
XJI0D, Cy/IbQUT Kausl, TMAPOKCU] HAaTpus, cybdaT xpoma (I11), xnopup xkesesa (I11), Hurpat
6apus. JoMycTUMO HCIO/Ib30BaHKE BOAHBIX PACTBOPOB.

[30] U3 npeasioxkeHHOTO epevHsl BLIGEPUTE BELLeCTBA, MEXAY KOTOPBIMU IPOTEKAET
OKHUCJINTEIbHO-BOCCTAHOBUTEJIbHAsA peaKliys. B 3Tol peakju1 OKUC/INTE/IEM U BOCCTAHOBUTEJIEM
SIBJISIETCSI OJJHO U TO K€ BEIECTBO, a YUCJIO 3JIEKTPOHOB, yYaCTBYOIIMX B IPOLIECCE OKUCJIEHHUS, HE
paBHO YMCJTY 3JIEKTPOHOB, yYaCTBYIOIMX B IPOLecCe BOCCTAHOBJIEHHUs (B pacyeTe Ha OJUH aTOM).
3anuIKTe ypaBHEHHE peaKIiUy C y9acTHeM BbIOpaHHbBIX BellecTB. COCTaBbTe 3JIeKTPOHHbBIH
6aslaHC, YKAXKUTE OKUCIUTENb U BOCCTAHOBUTEb.

[31] U3 npeaJioxKeHHOTO NepeYHsl BEl|eCTB BbIGEpUTE [iBa BEIECTBA, MEXK/Y KOTOPbIMU
MPOTEKAET PeaKiius HOHHOTo 06MeHa. B xo/1e 3TOM peakiyu HabII04aeTCs BbINaJeHHE CEpo-
3€JIEHOTO 0CaZIKa ¥ He BBIJEJIsSIeTCs Ta3. 3alHULINTe MOJIEKYJISIPHOE, IOJIHOE ¥ COKPALEHHOE
HMOHHOE yPaBHEHHs PeaKIUH C UCII0JIb30BAHHEM BbIOPAHHbBIX BEI[ECTB.

[32] HuTpat nuHka o6paboTasu U30BITKOM pacTBOpa eKoro HaTpa. Yepe3 o6pa3oBaBLIMHCS
pacTBOP MPOMYCTU/IN U3GBITOK CEPOBOOPO/A. BrinaBIuii 0cajoK OTAE/NNU/IM U NTOABEPIIN
06XKUTY B TOKE KUCIopoa. [losiydeHHbIN ra3 NpomyCTHIIM Yepe3 pacTBop cysibdara xkesesa (111).
CocTaBbTe ypaBHEHHUsI YETHIPEX OMUCAHHBIX PEAKIHH.

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

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

[33] HanuuuTe ypaBHEHHs peaKLuii, C HOMOLbI0 KOTOPBIX MOXKHO OCYIECTBUTh CJIeAyIolue
NpeBpalleHus:

H,0 KMnO,

X X atunauetat — > CH,COOH
2 KOH ° 4 °

CH,

Hg2+
[Ipy HanmMCcaHUY YpaBHEHUH peaKkIUi UCIO/Ib3yHTe CTPYKTYpHbIe GOPMYJIbl OpraHUIeCKUX
BelleCcTB.

[34] HutpaT mMeau (II) maccoii 65,8 r 4aCTUYHO PA3JIOKUJICSA IPU HAarpeBaHUU. Bech noJiy4eHHbIN
IIPY 3TOM TBeP/bIH 0CTATOK A06aBUIH K 340 r 10%-ro pacTBopa rHpoKCHa HATPHUS. Beraucaure
MacCoBYIO JI0J110 THAPOKCH/a HaTPHA B pacTBOPe HaJl 0Ca/IKOM, eCJIM MaccoBasi J10Jisl KUCJI0poAa
(kak asieMeHTa) B 0caike cocTaBsaeT 24,16%.

[35] IIpu cxxuranMy opraHr4eckoro BelecTBa X Maccoit 26,1 r nosyyeHo 26,88 i1 (mpu H.y.)
yIJIeKUCJI0r0 rasa 1 18,9 r Bozbl. U3BECTHO, Y4TO B X0/j€ L[€JIOYHOTO TMAPOJIN3a ITOTO BeLeCTBa
06pasyroTcs [Be COJIM, O/{HA U3 KOTOPBIX COAEPIKUT YeTBEPTHIHBIN aTOM yIJIepoAa, U elile OfUH
opraHuveckuit mpoAykT. Ha ocHOBaHUHM AaHHbBIX B 33jade:

1. IlpoBeauTe HEO6XOAMMbIe BEIYUC/IEHHUs (yKa3blBaliTe eIMHUIIbI H3MepeHHs HCKOMBIX
bu3nvecKux BeJJMYUH) U yCTAHOBUTE MOJIEKYJIIPHYI0 GOpMyJTy HEM3BECTHOTO BelllecTBa X;

2. CocTaBbTe BO3MOXHYIO CTPYKTYPHYI0 GopMysiy BeliecTBa X, KOTOpasi 0JHO3HAYHO
OTpaXKaeT MOPSIA0K CBSI3K aTOMOB B €0 MOJIEKYJIE;

3. HanumuTe ypaBHeHHe peakLMY IH/IpoJ/iM3a BelllecTBa X B pacTBOpe rM/IpOKCH/ia KaJlus,
HCIIOJIB3YSl CTPYKTYPHYIO GOPMYJIy Bell|ecTBa.

Bosibliie 3a/jaHui U pa36ophl:
O6cyx/ieHe 3a/laHU:



l'otoBuMcsa k EI'D no xumuu ¢ EkatepuHoit /lanyk u AuipeeM CTeneHUHbBIM

OTBeTHI
[1] [2] [3] [4] [51 [6] [7] [8] [9] [10]
14 523 25 15 413 35 32 4152 2153 24
[11] [12] [13] [14] [15] [16] [17] [18] [19] [20]
432 24 35 24 13 3345 5236 52 14 145
[21] [22] [23] [24] [25] [26] [27] [28] [29]
421 2353 1122 1212 4513 342 200 10 66,6

Ne 30

3Cl; + 6NaOH = 5NaCl + NaClOs + 3H,0

Cl3 +2e=2C1t 5

ClY — 10e = 21 1
Clz - BoccTraHoBUTEJ b, Cl2 — OKMCIUTED.
MakcumanwvHoltii 6ari: 2

Ne 31

Cr2(S04)3 + 6NaOH = 2Cr(OH)3 + 3NaS04

2Cr3+ + 3S042- + 6Na* + 60H- = 2Cr(OH)3 + 6Na* + 35042~
Cr3+ + 30H- = Cr(OH)3

MakcumanwvHoltii 6ari: 2

Ne 32

1. Zn(NO3)2 + 4NaOH = Naz[Zn(OH)4] + 2NaNO;
2. Naz[Zn(OH)4] + 3HzS = 2NaHS + ZnS + 4H:0
3. 2ZnS + 302 = 2Zn0 + 250;

4. Fez(S04)3 + SOz + 2H20 = 2FeS04 + 2H2S04
MakcumanwvHvlli 6arn: 4

Ne 33
1. 2CH,

HC=CH + 3H,

7
2. HC=CH +H,0 — CH;C[
_0
v
3. CH;C\H + 2KMnO, + 3KOH

(0]
7
CH;-C + 2K,MnO, + 2H,0
SN ok 2MNO, 2

0
4. CH—C”  + CH.Br
3 \OK 2''5

CHz-Cl + KBr
O—CH;~CH,
P 0
e e
5. CH;C( + H,0 CHyC_ + CHzCH,
O—CH;~CH, OH L,
MakcumanwvHvlli 6ari: 5
Bousbie 3ajaHuit v paz6opsl: stepenin.ru/tasks

06cyxaeHue 3aaHui: vk.com/chem4you

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

Ne 34
1. 3anuiem ypaBHeHMs peaKLHH
(1) 2Cu(NO3)2 = 2Cu0 + 4NO; + 02
(2) Cu(NO3): + 2NaOH = Cu(OH): + 2NaNO3

2. BbIYHMCIMM KOJIMYECTBA UCXO/HBIX BELIECTB
m(NaOH) = mppa(NaOH) - w(NaOH) =340-0,1 =34r
n(NaOH)=m: M =34:40= 0,85 moJsb
n(Cu(NOs3)2) =m:M=65,8:188 = 0,35 mosib

3. BbIUKCINM Maccy OCTaBLIErocst THAPOKCHAA HATPUS
Myctb n1(Cu(NO3)2) = n(CuO) = x Mmosb
n2(Cu(NO3)2) = 0,35 - x =n(Cu(OH)z2)
n(0) = n(CuO) + 2n(Cu(OH)2) =x+2-(0,35-x)=0,7 -x
m(0)=n-M=16-(0,7-x)=11,2 - 16x
m(ocagka) = m(Cu(OH)z) + m(Cu0) =98 - (0,35 - x) + 80x = 34,3 - 18x
11,2 -16x=0,2416 - (34,3 -18x)
x=0,25 mosib
n2(Cu(NO3)2) = 0,35 -x=0,1 Mosib
Nocr.(NaOH) = 0,85 - 0,2 = 0,65 moJsb
m(NaOH)=n-M=0,65-40=26T

4.  BBIYMCJIUM MacCOBYIO I0JII0 THAPOKCH/A HATPHS
m(p-pa) = Mp-pa(NaOH) + m2(Cu(NO3)2) - m(Cu(OH)2)
m(p-pa)=340+0,1-188-0,1-98=349r
w(NaOH) =26:349 - 100% = 7,45%

MakcumanwHblii 6ain: 4

Ne 35
1. ®opwmyuna BemectBa CH,0,
n(COz) =V:Vy=26,88:22,4=1,2 mouab =n(C)
n(H:0)=m:M=189:18=1,05 mosb
n(H) = 2n(H20) = 2,1 MmoJb
m(0)=261-12-12-21-1=9,6r
n(0)=m:M=9,6:16 =0,6 Mmosib
x:y:2z=12:21:06=2:35:1=4:7:2=8:14:4
MousekynsipHas ¢opmy.na: CsH1404
2. CrpykTtypHas ¢opmyJa
s 0
CH;-C—C7
éHs 0—CH;—CH;-0

(0]
N
-

C—H

3. YpaBHeHUe peakLuu

CH CH

Y Ox ¢ 0
CH;C‘:*C\/ SC—H + 2KOH — CH;(‘)*C\/ ‘
CH, O—CH;—CH;-O CH, OH OH

MakcumanwvHulli 6aaa: 3

Bosblie 3ajaHuii ¥ pa36opsl: stepenin.ru
O6c¢cyxaenue 3afganuit: vk.com/chem4you

~
'
+ CHCH, + H—C

OK



