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

Cnenudukanusi Bapuanra Ne20

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

8 XapaKTepHble XMUMUYeCKHe CBOHCTBA OkcH/Abl, aMMHaK, COJb
HeOpraHUYeCKHX BeleCTB:

— IIPOCTHIX BEIECTB — MeTaJIOB

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 OGpa3oBaHHe HOHOB b 1 ~ OCHOBAHMIT M aM$OTEPHLIX THAPOKCH/L0B;
3JIEMEHTOB IePBbIX YeThIPEX 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 A3oT, anOMUHUHI
2 3aKOHOMEPHOCTH U3MeHEeHHU s XUMUYeCKUX KucnoTHble cBOHCTBa 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/LIOB
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 BogopoaHoe coejuHeHUE 3} 1 — KHCJIOT;
OKHCJIEHUS Y BaJIECHTHOCTb XUMUYECKUX - CcoJIed: CpeJHUX, KHC/IbIX, OCHOBHBIX;
3JIeMeHTOB KOMILJIEKCHBIX
4 KoBasieHTHast XUMHUeCKasi CBSI3b. KoBasieHTHas nossipHast b 1 10 B3anMoCBA3b HeOpraHMYeCKUX BelllecTB Mejb, a3oT
XapaKTepHCTHUKH KOBaJIeHTHOM CBA3U CBfI3b + HOHHOE CTPOeHHe
(ONIAPHOCTD 1 3HEpTHA CBsi3H). HOHHAS CBA3b. 11 Knaccudukanust opraHu4ecKrx BelecTB. dopmyJa BelecTsa -
MeTa/LHuecKas cesizb. BoAOPOAHAs CBA3b. HomeHK/1aTypa opraHMYecKuX BellecTB o6utasa popmy.ia
BemjecTBa MOJIEKYJISIPHOTO 1 12 Teopus cTpoeHHs OpPraHUYeCcKUX coeJuHeHHH: | CTpyKTypHas usoMepus
HEMOJIEKYJISIPHOTO cTpoeHus. THi roMOJIOTHsl U U30MepHsl. B3auMHoe BiusiHUe
KPHUCTAJINYECKOH pelIéTKH. 3aBUCUMOCTh aToMOB B MoJieKyJiax. THIIbI CBsi3el B
CBOMCTB BelleCTB OT UX COCTaBa M CTPOEHHUs MOJIeKyJIaX OpraHMYecKUX BellleCTB.
5 Knaccudukanust HeopraHu4eCKUX BeLleCTB. Tun BewecTsa - GopMmysa 3} 1 T'n6puansanms aToMHbIX opGuTastell yrieposa.
HoMmeHKJ1aTypa HeopraHU4ecKHx BellecTB Paguxan. QyHKuKHOANLHAS FpymITa,
6 XapaKTepHble XMMHU4eCKHe CBOMCTBA MPOCTHIX IpocTele BewecTBa 3} 1 13 XapakTepHble XHMU'ECKUe CBOHCTBA TpucoeauHenue xopa
BEIECTE — MeTAILIOR: ME/IOUHBIX, yr/1eBOA0pOJ0B. OCHOBHBIE CHOCOGB{
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 Kap6GoHoBast KUCJIOTa U
BeIeCTB — HEMETAaJIJIOB: BOJ0OPO/ia, raJloreHoB, npesieJibHbIX OTHOATOMHBIX U MHOTOQTOMHBIX aJabAerung
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 CoJisgiHast KUCJIOTA b 2 coefIMHEHU I
OCHOBaHHH ¥ aMpOTEPHBIX I'H/IPOKCU/IOB. -
15 XapakTepHble XMMHUY€ECKHE CBOMCTBA Monyyenue us

XapaKTeprIe XUMUYECKHE CBOUCTBA KUCJIOT.

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

a30TCoJepKALNUX OPraHUYECKUX COeIUHEHUH: HUTPOAJIKAHOB
AMHWHOB M aMHUHOKHCJIOT.

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

16 XapaKTepHble XMMHUYeCKHe CBOMCTBA Ipouecc - npoAyKT

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

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

BoJibliie 3aziauuii ¥ pa36opbl: stepenin.ru/tasks
O6cyxaenue 3afanuit: vk.com/chem4you
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F'otoBuMca k EI'D mo xumuu ¢ Ekatepuno#t Jlanyk u AH/ijpeeM CTeneHUHBIM

17 XapaKTepHble XUMHUYeCKHe CBOHCTBA KucnoTsl, cnupThl, GeHos 31 JnekTposrTHYecKas Jucconuanus. CuabHble v | PUO co cnabbimM B 2
npefe/]bHbIX OAHOATOMHBIX U MHOTOaTOMHBIX c1a6ble 3JIeKTPOJIUTEL. PeaKuuu HOHHOTO 3JIEKTPOJIUTOM
cnupTOoB, GEHOJIa, AJIbJETH/I0B, KAPGOHOBBIX o6MeHa.
KHCJIOT, CJIOKHBIX 3pUpoB. BaxkHelne
CIIOCOBbI IOy HeHHS KHCIOPOACOACPKALIAX 32 Peakuuu, noaTBepxAaoLiMe B3aMMOCBA3b Hop, xxeneso, a30T B 4
OPTAHHYECKHX COSNUHEHHH PasJIMYHBIX KJIaCCOB HEOPTaHUYECKUX BellleCTB
18 B3aHMOCBS3b YIJIEBOJOPOIOE, Kucnopoacoaepxane, 33 Peakuuu, l'lO,ELTBep)KLlalOIJ.Uile B3aHMMOCBS3b CxHy, CxHy0, B 5
KHCJIOpPO/ICOZleprKalllMX U a30TCOAeprKalluX as3oTcojiepKalie OPTaHHHECKHUX COCAMHEHHH
OpraHU4ecKUX COe/JUHEHUHI 34 PacuyéTnl ¢ ucnosib30BaHUEM MOHSATUH Yucsio HOHOB, MaccoBast B 4
19 Knaccndukanus XUMHYeCKHX peakiui & PeaKINu npHCOSAUHEHHs «pacTBOPUMOCTb», «<MacCOBasl 0J1d BelLeCTBa B | A0Js1 B pacTBoOpe
HeopraHW4ecKod ¥ OpraHu4ecKod XUMUHU pacTsope».
PacuéTel Macchl (06'b€Ma, KOJTMYECTBA
20 CKOpOCTb peaKLUy, eé 3aBUCUMOCTb OT 5 peakuuii u ABa pakTopa BelecTBa) PO/YKTOB PeaKLH, eC/IU 04HO U3
Pa3TUYHBIX paKTOPOB BeLeCTB JJaHO B U36bITKe (MMeeT PUMeCH).
21 Peakiuu oKUCIMTENbHO-BOCCTAHOBUTEJIbHbIE Posb aToma B BeljecTBe PacyéTbl Macchbl (06bEMa, KOIMYECTBA
. Bell|eCTBa) NIPOAYKTA PeaKIHH, eCIN OJHO U3
22 3neKTpounn3 pacnaBoB M pacTBOpOB (coJsei, l'a3o06pasHble MPOAYKTHI BEIECTB JAHO B BUJIE PACTBOPA €
Ie04ed, Kncsor) SJIEKTpOIH3a onpezeséHHON MaccoBOM fosel
23 I'maposus coneit. Cpesja BOJHBIX paCTBOPOB: LiBeT uHAMKaTOpa B PpacTBOPEHHOTO BellleCTBa
KHCJlasi, HelTpasbHad, 1eJoyHas pacTBope PacuéTbl MaccoBO# MM 06 BEMHOM A0/H
24 OGpaTuMble U HeOGpaTUMble XUMUYECKHE 1 peakuus + 4 pakropa BPIXO/1a IPOAYKTA PEAKIIMH OT TEOPETHIECKH
peakuyu. XuMH4eckoe paBHoBecHe. CMelleHHe BO3MOKHOTO.
PaBHOBECHS 110/ AHCTBHEM Pas/IHuHbIX PacuéTel MaccoBO# f0/1M (Macchbl) XHMUYECKOTO
(bakTopoB COeINHEHHUsI B CMECH
25 KauecTBeHHbIe peaKLMK Ha HeOpraHU4YecK1e PacnosHaBaHue 35 YCTaHOB/IEHHE MOJIEKYIAPHOI ¥ CTPYKTYPHOH | Ha po/lyKThbI CropaHysi, B 3
BellleCTBA U HOHBIL. KauecTBeHHble peaKl Uy OpraHUYecKUX BellecTB dopmyJibl BewecTsa 6e3 a3oTa ¥ raJloreHoB
OpraHUYecKHX CoeJMHeHU I HToro: 58
26 [IpaBuia pa6oThI B JJaGOPaTOPUH. BemecTBo - nosmmep
JlabopaTopHas nocysa u 06opy/j0BaHHe.
[IpaBu/Ia 6€30MaCHOCTH IPU paboTe C eAKUMHY,
TOPIOYMMH U TOKCHYHBIMH BellleCTBaMHy,
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. [lacTMaccsl,
BOJIOKHA, Kay4yKH
27 PacuyéTel c UCrI0Ib30BAHUEM NOHATHSA Pa36aBJsieHue pacTBopa
«MaccoBasi [10J1s1 Bell|eCTBa B pacTBOpe»
28 Pac4yéTbl 06bEMHBIX OTHOILEHH ra30B NpU TXY
XMMUYECKUX peaKLusX. PacuéTsl no
TepMOXHMHYECKUM yPaBHEHUAM
29 PacuéTel Macchl BelllecTBa WM 06'bEMa ra3oB Kucnas conb + kuciora
110 U3BECTHOMY KOJIN4YeCTBY BelllecTBa, Macce
WJIM 06'bEMY OHOTO U3 YYaCTBYIOIIUX B
peakIMH BellecTs.
30 PeaklMy OKHUCIUTENBHO-BOCCTAHOBUTEJIbHbIE S, Mn, P, Cl

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

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



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

TpeHupoBo4HbIi BapuaHT Ne20 (2021)

Jlns BbINOJIHEHUS 3aaHui 1-3 ucnosib3yHTe ciefyoUui psaj, XMMU4YeCKUX 3J1eMeHTOB. OTBeTOM
B 3aZjaHusX 1-3 sIBJIsIETCS MOC/IEA0BATENBHOCTD LUGD, 10/] KOTOPHIMHU YKa3aHbl XHMUYECKHE
3JIeMEeHTHI B JAHHOM PAAY.

1)Fe 2)S 3)Ba 4)As 5)P

[1] OnpenenuTe, AByX3apsiAHbIE HOHBI KAKUX U3 YKAa3aHHBIX B PS/lY 3JIEMEHTOB B OCHOBHOM
COCTOSIHUM UMEIOT BOCbMHU3J/IEKTPOHHYIO BHEILHIOI0 060JI0UKY.

LT

[2] U3 yka3aHHBIX B psi/ly XUMUYECKUX 3JIEMEHTOB BbIGEPUTE TPH 3JIeMEHTa-HeMeTasla.
PacmoJiokuTe BhIGPaHHbIE 3JIEMEHTDI B MIOPSIIKE YCHIEHUST KUCJIOTHBIX CBOUCTB UX BBICIIUX
UPOKCU/IOB. 3alUIIUTE B [10JIe OTBETAa HOMEPA BbIOPaHHbBIX 3JIEMEHTOB B HYKHOU
[0C/Ie/J0BATEIbHOCTH.

LT T ]

[3] U3 uncna ykasaHHBIX B psi/ly 371eMEHTOB BbIOepHUTE ABa 3JIEMEHTA, KOTOPbIe 00pasyloT JeTyuee
BOJIOPOJIHOE coeiMHeHHe cocTaBa RHs.

]

[4-] U3 npesyioxeHHOro nepevyHs BbIﬁepHTe /iBa BellleCTBAa MOHHOT'O CTPOEHUA, KOTOPbIE COAEPXKAT
KOBAJIEHTHYIO ITOJIAPHY0 CBA3b.

1) HBr

2) NH4HzPO,

3) Na,0

4) Ca(C103)2

5) CH;0H

T

[5] YcTaHOBHTE COOTBETCTBHE MEXAY IPYIINON BeleCTB U GOPMYJION COeJUHEHMs], KOTOPOe K Hel
OTHOCHTCS: K KXK/I0W MO3UIMH, 0603HAYE€HHOH GYKBO#, 10J6epUTE COOTBETCTBYIOLIYIO IO3ULIUIO
M3 BTOPOTO CT0J161a, 0603HaYeHHYI0 LU POiA.

A) wenoyb 1) H2SiO3
B) HepacTBOpPUMBIH TUJPOKCUJ, 2) LiOH
B) cusibHas KucaI0Ta 3) CuO
4) HI
A b B

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

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

[6] U3 npeasioxkeHHOTO EpevHs BLIGEPHUTE [[Ba MPOCTHIX BEIECTBA, KOTOPbIE PEATHPYIOT U C
KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOTOH, U C paCTBOpPaMHU LieJIoYeH.

1) docdop

2) yriiepopn

3) menb

4) qUHK

5) asoT

LT

[7] B aBe mpo6upKH, cojiepiKalliie, COOTBETCTBEHHO, pacTBOPHI BellecTB X U Y, 110 KanJsaM
106aBH/IM pa36aB/IeHHYO0 COJISTHYI0 KMCIOTY. B epBoii npo6rpke Ha604anu BbllaJileHue U
nocJieyiolee pacTBOPeHHe 0CaZiKa, a BO BTOPO# — BbIie/IEHHe ra3a ¢ pe3KUM 3anaxoM. Beibepure
BeecTBa X 1 Y, KOTOpble MOTYT BCTYNaTh B ONMCAHHbIE PEAKIHH.

1) CuS

2) NaHCO3

3) K2503

4) AgNO3

5) Naz[Zn(OH)4]

X Y

[8] YcraHoBuTE cCOOTBETCTBHE MEKAY GOPMYIIOH BEIECTBA M PEAreHTaMH, C KAXK/[bIM M3 KOTOPBIX
3TO BELeCTBO MOXKET B3aUMO/I€HCTBOBATD: K KaXk/[0M MO3UIMH, 0603HAYEHHOH OYKBOH,
noAGepuTe COOTBETCTBYIOLIYIO MO3UIHI0, 0603HAUYEHHY0 LIUPPOH.

A) Al,03 1) C, NaOH, K[AI(OH)4] p-p)
B) NH3 2) Oz, H3P04, NaCl

B) CO: 3) CuO, FeCl3 (p-p), H202

F) KzSO4 4—) BaO, NazC03, HzSO4

5) BaClz, HzSO4, Pb(NO3)2

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

A) A1C13 + NHs3 - H,0 —» 1) AI(NO3)3 + Clz + H,0
B) Al(OH); + HNO3 (xonu) = 2) AI(NOs)s + NO + H,0
B) Al + HNO; - 3) AI(NO3); + H20

T') AI(OH)C, + HNO; -

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

4) Al(OH)3 + NH,CI
5) AI(NO3)3 + HCl + H20
6) ALO3 + NO, + H,0
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[10] 3apaHa caepyromas cxeMa nIpeBpalleHHi BellecTB:

HNO3 (koun)
CuS->X—->Y—> NO..
OmnpefenuTe, Kakue U3 YKa3aHHBIX BEIleCTB SIBJISIOTCA BellecTBaMu X 1 Y.

1) CuO

2) Cu(NOs3)2

3) Cu(OH):

4) Cu20

5) Cll]z

X Y

[11] YcTaHOBUTE COOTBETCTBHE MeXAY GOPMYJION BEIECTBA U TOMOJIOTMYECKOH popMy Ion
KJs1acca (rpynibl), K KOTOPOMY OHO OTHOCHUTCH: K KaX/I0M MO3ULMH, 0003HaYeHHOH 6YKBOH,
noi6epUTE COOTBETCTBYIOILYIO MO3UIMI0, 0003HAUYEHHYI0 LU POH.

A) CH3CH2C(0)CH3 1) CoHan-2
B) CH3-CsHs-OH 2) CnH2n60
B) CH,=CH-CH=CH, 3) CuHon
4) CyH2,0
A b B

[12] Y3 npep/iokeHHOTO nepeyHs BbIGEPUTE [jBa BELECTBA, Y KOTOPbIX eCTh CTPYKTYPHbIE
H30MepBI.

1) yuc-6yten-2

2) nponaHasib

3) aTusieH

4) nponaH

5) MeTaHab

LT

[13] U3 npeaJsioxkeHHOTO NepevHst BbIGEpUTE [jBa BEILECTBA, KOTOPbIE B COOTBETCTBYIOIUX
YCJIOBHSIX CIIOCO6HBI IPUCOEAUHUTD 3 MOJIb XJI0Pa.

1) MeTaH

2) 6eH30J1

3) 6ytraaueH-1,3

4) BUHWJIALIETHIIEH

5) nponuH

]

Bosblie 3ajaHuii ¥ pa36opsl: stepenin.ru/tasks
O6cyxaenue 3aganuit: vk.com/chem4you
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[14] BoiGepuTe /Ba BelecTBa, C KOTOPBIMHU PearupyeT MypaBbHHASI KACJIOTA, HO HE pearupyer
aneTanbJerua.

1) ruapokap6oHaT HATPUS

2) BoJiopo/,

3) MmeTaHOJ

4) oKCHUA KabLUs

5) rugpoxcug Menu (I1)

LT

[15] U3 npe/ioKeHHOTO Nepey s BhIGepHUTE Ba COeIMHEHHs], KOTOPble MOYXKHO TOJYy4UTh IPH
TUAPUPOBAHUU HUTPOAJIKAHOB.

1) CeHsNH:

2) (CHz)2NH

3) CH3CH(NH2)CH:CH3

4) CH3CH2CH2NH2

5) CHsCN

T

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

A) xoHBepcuHsi MeTaHa 1) ageranbaerus,
B) ruprvpoBaHue 3TUHA 2) aueTuseH
B) HUTpoOBaHUe TOJIyo0IA 3) n-HUTPOTOJIYOJ
') meruporajoreHMpoBaHue 4) M-HUTPOTOJIYOJI
1,2-pux0paTaHa 5) cuHTeE3-Tra3
6) 3TeH

[17] YcTaHOBHTE COOTBETCTBHE MEX/Y CXEMOH peaKLMH 1 BeIeCTBOM X, KOTOpoe B Hel
y4acTByeT: K KaX/0i M03ULHUH, 0603Ha4eHHO ! GYKBOM, I0A6EpPUTE COOTBETCTBYIOLLYIO O3HLHIO,
0603HaYeHHY0 LU POH.

A) X +H: = LMKJIOT€KCaHOJI 1) 1-denunaTangmnon-1,2

B) ctupos + KMnO4 (H20) is X 2) 6eH30MHasA KUCJI0TA

B) aneron + H; “x 3) nponaHoJ-1

I) X+ KMnO4 E: reKcaHAMOBast 4) nuKIOTeKCeH
KHCJIOTa 5) denon

6) U30MPONUJIOBBIA CHUPT

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

H,0 NH3, xat., t°
X ——3TaHon ——— Y

OnpepennTe, KaKre U3 YKa3aHHbIX BEIECTB SIBJSIOTCA BemectBaMu X U Y.
1) ayetusieH
2) 3TUJIAT KaJuus
3) AM3TUIIOBBIN 3dUp
4) AMMeTHJIaMUH
5) AM3TUIAMUH

X Y

[19] Y3 npepsioxkeHHOTO NepeyHsl BbIGEpUTE BCe peaKLiMi NPUCOeJUHEHHUs.
1) 6poMHUpoBaHKe LUKJIOreKCaHa
2) ruapaTanus 6yTUHa-2
3) B3auMoO/ieiCTBHE aHUJIMHA C OGPOMHOM BOJIOH
4) B3anMo/ieiCTBHE CTHPOJIA C GPOMHOM BOLOM
5) meruparTanus 3TaHOIA

[20] U3 npeasioxkeHHOTrO epevHsI BEIGEPUTE BCE PeaKIUHU, HA CKOPOCTb KOTOPBIX BJIHUSET
M3MeHeHUe JaBJIeHHs], HO He BJIUseT IJIOA/b IOBEPXHOCTH CONPUKOCHOBEHHS peareHTOB:
1) Zn + 2HCl ¢p-p) = ZnCl2 + Hz
2) NazCO3 (p-py + 2HCl ) = 2NaCl + CO; + H20
3) 2CO + 0z = 2CO2
4) 4CO + Fe304 = 4CO> + 3Fe
5) CHq + 202 = COz + 2H,0

[21] YcTaHoBUTE cOOTBETCTBHE Mex /Ly GOPMYJION BellleCTBa U OKUCIUTEBHO-
BOCCTAHOBHUTEJIbHBIMH CBOMCTBAMH aTOMa XJI0pa B HEM: K KOXKA0H M03UL1H, 0603HaYeHHOH
6YKBOM, 10Z6EPUTE COOTBETCTBYIOLIYIO NO3UIMI0, 0603HAYEHHY0 [UPPOH.

A) HCI 1) TOJIBKO OKHUCIUTEND
B) Cl; 2) TOJIbKO BOCCTAHOBUTEJIb
B) HCIO. 3) ¥ OKUC/IUTEJb, U BOCCTAHOBUTEJIb

4) HH OKHCJIUTEJIb, HU BOCCTAaHOBUTEJIb

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 GOpMyJIaMH COJieil U ra3006pa3HbIMU (IIPHU H.y.)
NPOJYKTaMH, KOTOPbIE BbI/JIe/IAI0TCSA Ha MHEPTHBIX 3J1IEKTPO/Iax NPH 3JIEKTPOJIM3e 3THX COJIeH B

YKa3aHHBIX yCIOBUAX: K KOXK/A0H MO3UIMH, 0603HAYeHHOH GYKBOM, 10/16epUTe COOTBETCTBYIOLIYIO

MO3UI M0, 0603HAYEHHY0 LU POH.

A) NaF (pp) 1) Bopopos,

B) K2S04 (p-p) 2) rajioreH

B) CuBr: (p-p) 3) kucj0po,

") RbCl (pacnny 4) KUCJI0POJ, BOJOPO/,

5) Bojiopo, rajioreH
6) razoo6pa3Hble NPOAYKTHI He 06pa3yTCcs

[23] YcTanoBuTE COOTBETCTBHE MEXK/AY Ha3BAaHHUEM COJIHM M IIBETOM, B KOTOPBIH OKPALIMBAETCS
MEeTHJIOPAHXK B ee BOJHOM PacTBOpE: K KaXK/[0M NM03ULMH, 0603HaYeHHOU OYKBOH, mos6epuTe
COOTBETCTBYIOIIYIO MO3ULKI0, 0603HAYEHHYI0 U POH.

A) HUTpUT Kanus 1) ¢uoseToBbIH

B) cysbdar aTuaMMOHUS 2) opaH)XeBbIH

B) rimnuHaT Kanus 3) >KeNThII

I') x0paT HaTpus 4) KpacHO-PO30BbIN

A b B r

[24] YcTaHOBHTE COOTBETCTBHE MEX/Y BO3/|€HCTBHEM U HANpaBJeHUEM, B KOTOPOE CMECTUT 3TO

BO3/IeiICTBHE paBHOBECHE 06paTUMON peaKL1
C2HsOH (n 2H20 (ny + C2Ha ) - Q:

K KaX/{0¥ [03ULMH, 0603Ha4eHHO! GYKBO, 0A6EepUTE COOTBETCTBYIOLLYIO O3HULUIO,
0003HaYeHHY0 LU POH.

A) oxnax/ieHne PeaKLMOHHOro cocyja 1) B CTOPOHY MPsSIMOM peakijiu

B) no6GaByieHHe KaTasM3aTopa 2) B CTOpPOHY 06paTHOM peakLuu

B) noHmxeHMe KOHIEHTPALMY CIUpTa  3) He CMellaeTcs

I') yBesMdeHue 06'beMa cocyia

A b B r

[25] YcTaHOBUTE COOTBETCTBHE MeX/Jy BelleCTBaMH U peareHToM, C IOMOIIbIO KOTOPOI'o UX

MOKHO Pa3/IMYUTh: K KaX/J0H N03UIMH, 0603HaYeHHOH 6YKBOH, HOZ6epHUTe COOTBETCTBYIOIIYIO

MO3ULMI0, 0603HAYEHHY0 U POH.

A) nMKJIOTeKCaHOJI U TOJYOJT 1) FeCls

B) nponaHoJi-2 ¥ yKCyCcHasi KUCJI0Ta 2) Br2 (soan)

B) LMKJ/IOreKCeH U eHTaH 3) Na

I') IIMLEePHH (sogn. p-p) U 4) Cu(OH):
TJIMIMAITTALMH (sogm. p-p) 5) KCl

A b B r

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



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

[26] YcTaHOoBHTE COOTBETCTBHE MEX/Y BELIECTBOM U [0JIy4YaeMbIM U3 HETO OJMMEPOM: K KKJOH
MO3UIMH, 0603HAYEHHOU OYKBOH, I0A6epUTE COOTBETCTBYIOLLYIO TO3UILMI0, 0003HAYEHHY 0

HUupou.
A) aTUIEHIIMKOJIb 1) nosuaTuIeH
B) BUHU/I6EH30J1 2) nosimaTUIeHTepedTaNaAT
B) aTunen 3) noJIMcTUpPOI
4) xanpoH
A b B

[27] K 40%-My pacTBopy co/u fo6aBuan 120 M1 BOJBI U TOJIYYUIH PACTBOP, B KOTOPOM MaccoBast
Jl0J151 BOABbI paBHa 75%. BerducuTe Maccy cosu (B rpaMMax), KOTopast coJiepkajiach B HICXOZHOM
pacTBope. B 0TBeT 3anmuuuTe 11eJ10€ YUCIIO.

[28] Ipu cxxuraHMy MOPLMU MypaBbUHOM KHUCIOThI 06pa3oBasiock 4,18 r yriekucioro rasa u
BbIeNNI0Ch 24320 [k TenoThl. BeruncauTe TenyioBoi addeKT peakuu

2HCOOH (x) + O2(r) = 2CO2(r) + 2H20 () + Q
OTBeT gaiTe B K/[>K C TOYHOCTD /0 LIeJIbIX.

[29] Bbruucaute 06'b€M CEPHUCTOTO ra3a (B MJI, IPU H.y.), KOTOPbIH BbIZEJUTCS IPU
B3auMogierictBuu 13,13 r rugpocynbduTa Kaabliys ¢ U36bITKOM COJITHOM KUCIOTHI. B oTBET
3aMHUIINTE L[eJI0e YUCIIO.

Jlnsa BeinosiHeHUs 3aAaHuit 30, 31 ucnosib3ylTe CaeAyIOIMM NepeyeHb BellecTB:
TUIOXJIOPUT HaTpusl, okcua MapraHua (1), cepHas kucioTa, okeug docdopa (I11), ruapokcus,
HaTpusl, CepoBOLOPOA. JoIyCcTUMO UCI0/Ib30BaHHE BOJHBIX PACTBOPOB.

[30] U3 npeaJsioxkeHHOTO NepevHsi BLIGEPUTE OKCHUJ, U BEILECTBO, PACTBOP KOTOPOTO BCTYHAET B
OKHCJIUTEbHO-BOCCTAHOBUTEJILHYIO PEAKIIMIO C 3TUM OKCHZOM. B X0/1e peakiuu He HabII0jaeTCst
BbIINAJIeHHs 0Ca/iKa UM BblJleJIeHHs Ia3a, a N0Jy4YeHHbIH PacTBOp OKa3bIBaeTCs1 GECL{BETHBIM.
3anuIKTe ypaBHEHHE peaKIiUy C y9acTHeM BbIOpaHHbBIX BellecTB. COCTaBbTe 3JIeKTPOHHbBIH
6aslaHC, YKAXKUTE OKUCIUTENb U BOCCTAHOBUTEb.

[31] U3 npeaJsioxkeHHOTO NepevHst BbIGEPUTE CIa6bIH 3JIEKTPOJIUT U BELECTBO, MEXY KOTOPbIMU
MPOTEKAET PeaKiiyus HOHHOTO 06MeHa. 3aMUIIKTE MOJIEKYJISIPHOE, TOJTHOE U COKPAILEHHOE HOHHOE
ypaBHEHUsI PEaKIMK C UCII0JIb30BaHHEM BbIOPAHHBIX BEI[ECTB.

[32] Ha TBepablit HoAM/ Kaius OeHCTBOBAIN KOHLEHTPUPOBAHHOM GOCHOPHOU KUCIOTOM.
BrljieiMBLIMICA ra3 paCTBOPUJIM B BOJIe U K IIOJIy4€HHOMY PacTBOPY A06aBU/IH XKeJle3HY 10
oka/iMHy. O6pa3oBaBILyIOCs COJIb BbIIe/JIMJIM M IOMECTUJIM B pacTBOP HUTpaTa cepebpa, 0caZlok
OTGUIBTPOBAIH, @ PUABTPAT BbINAPHIN U TPOKAIHUIN TBEPABIH 0cTaTOK. COCTaBbTE ypaBHEHHS
YeThbIpeX ONHCaHHbIX PeaKLUi.

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:

KOH, H,0 H, KMnO,

X, — > aTaHon — > AVBUHWN X3 H.50 CH,;COOH
29V

X4

[Ipy HanvcaHUM ypaBHEHUH peaKLHi HCIOJIb3YiTe CTPYKTYpHbIe GOPMYJIbl OPraHUYeCKUX
BeLIeCTB.

[34] Nepokcup HaTpus Maccoii 4,68 r BHeC/IM B ropsiuyto BoAy. Yepes moJiyyeHHbIH nocie
npeKpalleHHUs Bblie/IeHHd ra3a oXJ1axAeHHbIH 10%-Hbli pacTBOP NMPOIMYCKaIX YIJAeKUC/bIN ra3
J10 TEX 10D, TI0KA OH He IepecTaJl NOoIIOLAThCA. 3aTeM K pacTBOPY A06aBHIIM NIPU TIATENbHOM
rnepeMeLIMBaHHUU HaBeCKy 6€3BOJIHOTO CyJbdaTa aJloMUHHUS, cogepxkalyo 4,515 + 1022 HOHOB.
BbI4KcMTe MaccoBble J0JIM BELLECTB B KOHEYHOM pacTBOpe. PAaCTBOPUMOCTHIO YIJIEKHUCIOTO ra3a
B BOJle M1 06paTUMbIM TH/POJIM30M COJIEN IPeHe6Gpeyb.

[35] Ilpu cxxyuraHuu opraHUYecKoro BeuiecTBa Maccoi 2,12 r 66110 nosydeHo 7,04 r yrjekucaoro
rasa 1,8 M Bojibl. U3BECTHO, UTO IPU HUTPOBAHUU 3TOTO BelllecTBa 06pa3yeTcs eIMHCTBEHHOE
MOHOHHUTpONpPOU3BoAHOE. Ha 0CHOBaHMH JIaHHBIX B 33/ja4e:
1. TlpoBeauTe HeOGXOUMMble BbIUHUCIeHUS (YKa3blBalTe e JUHULbI U3MepeHUs HCKOMBIX
$H3UYEeCKUX BEJIMYMH) U YCTAaHOBUTE MOJIEKYJISIPHYIO GOPMYJTy OpraHM4ecKoro
BellleCcTBa A;
2. CocTaBbTe CTPYKTYPHY!0 $OpMyJly HEM3BECTHOTO BelleCcTBa, KOTOpast 0/JHO3HAYHO
OTpakaeT NMOPSI0K CBSI3U aTOMOB B €I'0 MOJIEKY/JIE;
3. HanuumwuTe ypaBHeHHe peaKLMM OpraHMYeCcKOro BellecTBa C a30THOM KUC/IOTOH,
HCIO0JIb3Y$ CTPYKTYPHYI0 GOpMyJ1y BellecTBa.

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] [5] [6] [71 [8] 91 [10]
23 452 45 24 214 14 53 4315 4325 14
[11] [12] [13] [14] [15] [16] [17] [18] [19] [20]
421 12 24 14 34 5632 5164 25 24 35
[21] [22] [23] [24] [25] [26] [27] [28] [29]
231 4462 3432 2321 3424 231 80 512 2912

Ne 30

2NaClO + P;03 + 3H,0 = 2NaCl + 2H3P0,4
2P*3 - 4¢ = 2P*5 | 1
Cl*t+2e=CI? 2

NaClO (CI*Y) - okucnurtens; P03 (P*3) - BoccraHoBUTEID.

Makcumanohbwlii 6arn: 2

Ne 31

H2S + 2NaOH = Na.S + 2H;0

HS + 2Na* + 20H- = 2Na+ + §2- + 2H,0
HS + 20H- = S2- + 2H,0

I'IpumeuaHue: MOXHO COCTAaBUTHb peaKI U C OﬁpaBOBaHMeM KHCJIOW COJIU.

MakcumanwvHvlli 6arn: 2

Ne 32

1. KI + H3PO4 = KH2PO,4 + HI

2. Fe304 + 8HI = 3Fel, + I, + 4H,0
3. Fel; + 2AgNO3 = Fe(NO3): + 2Agl
4. 4Fe(NO3)2 = 2Fe203 + 8NO2 + 02
MakcumanwvHolii 6arn: 4

Ne 33

o
~
1. CH;-CH—Cl + 2KOH —=CH;C{  + 2KCI + H,0
cl H

CHyCH,

o
=

2. cH; ¢ +H,

H OH

3. ZCH;C‘)H2 —> H,C=CH—CH=CH, + 2H,0 + H,
OH

4. H,C=CH-CH=CH, + H, — H,C—CH=CH—CH,

5. 5 H,C—CH=CH—CH,+ 8KMnO, + 12H,S0,

MakcumanwvHolii 6ar1: 5

Bouibliie 3afianuii 1 pa36opbl: stepenin.ru/tasks
06cyxaeHue 3aaHui: vk.com/chem4you

10 CH,COOH + 8MnSO, + 4K,S0, + 12H,0

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

Ne 34
1. 3anuiem ypaBHeHMs peaKLHH
(1) 2Naz02 + 2H;0 = 4NaOH + 0
(2) NaOH + CO2 = NaHCO3
(3) 6NaHCOs + Alz(504)3 = 2Al(0H)3 + 6C0; + 3NaS04

2.  BBIYHCINM KOJIMYECTBA UCXOAHbBIX BEIECTB
n(Naz02) =m: M =4,68:78=0,06 Mmosb
n(uonoB) =4,515-1022: 6,02 - 1023 = 0,075 moJib
n(Alz(SO4)3) = 1/5n(nonoB) = 0,015 mMoJsib

3.  BbIMHCINM Macchl PACTBOPEHHBIX BEIECTB
n(NaOH) = 2n(Naz0;) = 0,12 moJb
n(NaHCOs3) = n(NaOH) = 0,12 moJb
0,12/6 > 0,015 = Al(SO4)z B HepocTaTKe
n(NazS04) = 3n(Alz(S04)3) = 0,045 mMosb
n3(NaHCO3) = 6n(Alz(S04)3) = 0,09 Mmosb
Nocr.(NaHCO3) = 0,12 - 0,09 = 0,03 mosb
m(NazS04)=n-M=0,045-142=6,391
Moer.(NaHCO3) =n-M=0,03-84=2,52r

4. Bpr4ucaMM MaccoBble [J0JIM BELEeCTB
Mp-pa = Mioy ,,.pu(NaOH) + mz(COZ) + m(Alz(SO4)3) - m3(COz) - m(Al(OH)3)
m(NaOH)=n-M=0,12-40=48r
Mi0%ppa(NaOH) =4,8:0,1=48r
Mppa= 48+0,12-44+0,015-342-0,09-44-0,03-78=52,11r
w(NazS04) =6,39:52,11 - 100% =12,26%
w(NaHCO03) =2,52:52,11-100% = 4,84%

MakcumanwHulll 6aan: 4

Ne 35

1. ®opmy.a BemmecrBa CxHy0,
n(C) =n(COz) = 7,04 : 44 = 0,16 Moib
n(H) = 2n(H;0)=2-1,8: 18 = 0,2 MoJb
m(0)=2,12-0,16-12-0,2 - 1 = 0 - K1cI0pOJA HET
x:y=016:02=1:1,25=4:5=8:10
MouekysnsipHas ¢opmy.a — CgHio

2. CrpykTypHas ¢opmysa:

H@—@*CHS

3. YpaBHeHUe peakLuu:
Hac%i%m3 + HNO, H3CQCH3 + H,0

MakcumanwHblli 6aaa: 3

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



