TpenupoBounas padora Nel mo XUMHNN
11 xkaacc
21 centsa6ps 2021 roga
BapunanTtX112110103

Brimmongera: ®H1O KJ1acc

NuacTpyKIus mo BHITOJTHEHHIO PadoThI

PaboTa mo XUMHUH COCTOUT U3 ABYX YacTeil, BKIIOUAIOINX B ce0s 34 3a7aHus.
Yacte | comepxut 28 3agaHull ¢ KPaTKUM OTBETOM, 9acTh 2 COJIEPKHUT 6 3ajaHUI
C pa3BEPHYTHIM OTBETOM.

Ha BemonHeHne paboTs! oTBOoUTCA 3,5 "aca (210 MuHyT).

OTBeTOM K 3aJJaHUAM YacTH | SBISETCA IIOCIEIOBAaTENBLHOCTh HUbp Win
guciio. OTBeTH K 3aaHusaM dacTH 2 (29-34) BxmodaroT B ce0sA IoapoOHOe
ONHCaHUE BCEro X0Ja BBIIOJIHEHNA 3a/laHus. Ha OTeTbHOM JIUCTE YKaXKUTE HOMEDP
3aJlaHUA U 3aIIUIINTE €T0 MIOJTHOE PENIEHUE.

OTBETHl 3amHUCHIBAIOTCA SPKUMHU YEPHBIMH dYepHWwiIaMH. Jlomyckaercs
HUCTIOJB30BaHUE TEJICBON WIN KANWLUIAPHON PYUIKH.

[Ipu BBITIOJHEHUH 33JJaHUIl MOJKHO TIIOJIB30BAaThCS YEPHOBUKOM. 3amHMCH
B YePHOBHKE He YYHTHIBAKOTCH NPH OIlEeHHBAHUH PadoTHI.

[Ipn BeImonHEeHHMH paboTel wmcmodb3yiiTe Ilepmomndeckyro cucteMy
xuMmadecknx aneMeHToB JI.M. MenneneeBa, TaOmuily pacTBOPHMOCTH COJEH,
KHCJIOT U OCHOBaHUI B BOJIE, 2JIEKTPOXUMHYECKUI PAJT HATIPSLKEHUN METAIIIOB.

JIst BRI CIEHUIT HCIOIB3YUTE HEIIPOTPaMMUAPYEMBIN KaIBKYJIIATOP.

bamiel, momydeHHble Bamu 3a BBINOJTHEHHBIE 33JaHUS, CYMMHUPYIOTCH.
IloctapaliTech BBIIIOJHUTH KaK MOXKHO OOJBINe 33JaHUl U HaOpaTh HaHOOJbINEE
KOJINYECTBO OaJUIOB.

Kenaem ycnexa!
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Xumus. 11 xrace. Bapuant XM2110103

Yacts 1

Omeemom K 3aoanusam 1-25 seiaemca nocnedosamenvHocmv yugp. Omeem
3anuuiume 6 noie omeema ¢ mexkcme paoomol. IlocnedosamensHocms yugdp
3anucviéaiime 0e3 npoodenos, 3anAMvix U OPY2UX OONOTHUMENLHBIX CUMEOTL08.
Hugpvr 6 omeemax na 3aoanus 7, 8, 10, 14, 15, 19, 20, 22, 23, 24, 25 mocym
noemopamuvcA.

JUiss BbIONHEHMWS 3ajaHull |—3 HCHONB3yHTE CHEAYIOIMUHA psfi XUMHUYECKHX
3JIEMEHTOB:

1) Mg,2)S,3)S1,4)Fe,5) F
OtBeToM B 3ajiaHusx |—3 sBIsieTCsA MOCIEIOBATENLHOCTH MUGP, MO KOTOPHIMU
yKa3aHbl XHMUUYECKUE 3JIEMEHTHI B JTAHHOM PSAAY.

Omnpenenure, Kakue U3 YKa3aHHBIX 3JEMEHTOB HMEIOT Ha BHEIIHEM YPOBHE
OoJbIIE S-3JEKTPOHOB, YEM P-3JIEKTPOHOB (B OCHOBHOM COCTOSTHUM)?
3anuImmTe HoMepa BEIOPAHHBIX 3JI€MEHTOB.

OT1BEeT:

W3 ykazaHHBIX B Ay XUMHUECKUX 3JIEMEHTOB BEIOEPUTE TPHU p-3TIE€MEHTA.
Pacnonoxure BBIOpaHHBIE AIIEMEHTHI UX B IOPSAKE YBEIHYEHUS HUX 3JIEKTPO-
OTPUIATEIIbHOCTH.

3anmuImTe HoMepa BEIOpAHHBIX 2J1€MEHTOB B HYXKHOM MOCIIeJ0BATETHLHOCTH.

OT1BEeT:

13 YKa3aHHOT'O pAIda BBIGGPHTG ABa 3JICMCHTA, KOTOPBIC B COCIHHCHHUAX MOTYT
IIPOABIIATE CTCIICHL OKHUCIICHUA +6.
3anumnmTe HOMEpa BBIﬁpaI{HL]X JICMCHTOB.

OT1BeT:

3 MNPpCIIIOKCHHOI'O IICPCUHIA BBI6epHTC ABa BCHICCTBA HOHHOT'O CTpPOCHHA,
B KOTOPLIX €CTh KOBAJICHTHLIC CBA3H.

1) Li,O
2) BaSOj
3) H,0,
4) KO,
5) Nal

3anumnmTe HOMCECpa BBI6P3HHBIX BCILICCTB.

OT1BeT:
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Xumus. 11 xrace. Bapuant XM2110103 3

Cpenn npeaIoKeHHBIX (OpMYJI BEMIECTB, PAcIlONOKEHHEIX B MPOHYMEPOBAaHHBIX
sgeiikax, Beroepute GopMymbL:
A) xkuciotHoro okcuja; b) cpexueit comn; B) 0THOOCHOBHOIT KHUCTIOTHI.

1 2 3
LiH KHSO,4 BaO,
4 5 6
Al,O3 H3;POy4 H;PO,
7 8 9
Mn, O Cu(OH), HCOOK

3anumnmTe B Ta6J'IHI_[y HOMEpa AYCCK, B KOTOPLIX PAcCIIOJIOKCHLI BCIICCTBA, IIOJ
COOTBCTCTBYIOIIINUMH 6yKBaMH

A|Bb|B

OT1BEeT:

B #aByx mpoOupkax HaxoJWIcs pacTBOp cyibdara amoMuHus. B IepByro
poOUpKY 100aBIIN PacTBOp BelecTBa X, a BO BTOPYIO — pacTBOp BeIecTBa Y.
B o0eux mpobupkax BeIIal 0CaJI0K, HO BO BTOPOIl MPpoOUpKe OH PacTBOPUIICS MPH
nobaBiaeHnn n30bITKa pacTBopa Y. B 000X onbITax ra3 He BBIIEISAICH.

W3 npenmoxeHHOTO IlepeuHs BbIOepuTe BemecTBa X U Y, KOTOpBIE MOTYT
BCTYIIaTh B OIMCAaHHBIE PEAKITUU.

1) H,S
2) (NH4)2COs
3) KOH
4) HCI
5) NH,

3amummrTe B TAOIHIly HOMepa BBIODAaHHBIX BEIIECTB II0]] COOTBETCTBYIOITUMU
OyKBaMH.

X Y

OT1BeT:
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Xumus. 11 xrace. Bapuant XM2110103 4

YcTaHOBHTE COOTBETCTBHE MEXK/Y BEIIECTBOM U peareHTaMH, C KakKJIbIM W3
KOTOPBIX 3TO BEIIECTBO MOXKET B3aHMOJENCTBOBATh: K KaXKJOH IIO3UIIHH,
0003HaYeHHOH OYKBOH, 1OI0EPHUTE COOTBETCTBYIOIIYIO MO3UIINI0, 0003HAYCHHYIO

¢ poii.

BEIIECTBO PEATEHTEI
A) Si 1) H,,S,NaCl
B) Be 2) Cl,, Mg, NaOH
B) Ag,0 3) 0,, HCl, KOH
I) (NH4),CO; 4) CaCl,, KOH, HCl

5) H,, CO, HNO;

3anunmTe B TaOIUITY BEIOpaHHEIE IMUQPHI IO COOTBETCTBYIOIINMH OYKBaMH.

A|bB|B|T

OT1BEeT:

YcTaHOBHTE COOTBETCTBHE MEXKJY MCXOJHBIMH BENIECTBAaMH, BCTYIIAION[MMU
B pEaKIIUI0 U IPOAYKTaMH, KOTOphle OOpa3yloTcs MpH B3aUMOAEHCTBHH 3THX
BEIECTB: K  KaXJol  mo3uiuu, o0Oo3HaueHHOH  OykBoli, mojdepure
COOTBETCTBYIONIYIO MO3UIUIO, 0003HAYeHHYIO U POH.

HNCXOJIHBIE BEINIECTBA ITIPOJAYKTHBI PEAKIIHI
A) C33N2 + HCI(H36) 1) CaClg & NH3
B) Ca(OH), + NH.,CI 2) CaCl, + NH,CI
B) NaNO, + NH,CI 3) CaCl, + NH; + H,O
') NaNO, + Nal + HCl 4) NaCl+ N, + H,0

5) NaCl +1, + NO + H,0
6) NaCl + 1, + NaNO; + H,0

3anummmTe B TaOIUIYy BRIOpaHHBIE IU(PHI 10T COOTBETCTBYIOIMMH OyKBaMU.

A|bB|B|T

OT1BeT:
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Xumus. 11 xrace. Bapuant XM2110103 5

3ajaHa cIeayroIas cxeMa IIpeBpaIieHil BEIEeCTB:

x _%b , cocl, Y, Na,Co;
Oripe,[[eJIHTe, KakKHe 13 yKaBaHHBIX BCIICCTB ABJIIAIOTCA BCIIICCTBAMI X H Y

1) C
2) CO
3) CO,
4) NaCl
5) NaOH

3amummre B TAOIWIly HOMepa BBIODAHHBIX BEIECTB II0]] COOTBETCTBYIOITUMU
OyKBaMH.

X Y

OT1BEeT:

VYcTaHOBUTE COOTBETCTBUE MEXKIY CTPYKTYpHOH (opMysoil BemecTBa U kiaaccom/
TPYNIONH OpraHUYecKUX COEIMHEHMH, K KOTOpoMy(-0if) 3TO BeIIECTBO
MPUHAISKUT: K KOKJIOH mo3urnuu, o0o3HaueHHOW OykBoil, mojabepure
COOTBETCTBYIONIYIO MO3UINIO, 0003HaYeHHY IO U POH.

KIIACC/AIPVYIIIIA
CTPYKTYPHAA ®OPMVIJIA OPI'AHMYECKHNX
COEJIMHEHUIT
A) O 1) amunm
H2N\/\)kOH 2) aMHHOKHCIOTA
B) >>"“""No, 3) HHUTpOCOEIUHEHHE

4) [umenTus

B) O
HzN\)I\ﬁ’J\COOH

3anunmTe B TaOIMITY BRIOpaHHEBIE IIU(PHI O] COOTBETCTBYIOIINMH OYKBaMHU.

A|b|B

OT1BEeT:
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Xumus. 11 xrace. Bapuant XM2110103 6

3 IIPCIOKCHHOTO IICpPCYUYHA BBIﬁepHTe JABa BCIIICCTBA, B COCTABC KOTOPLIX TOJLKO
OJHH aTOM YIJICPOJa HAXOIHUTCA B sz—TH6pPL[[HOM COCTOAHHH.

1) mpomeHn
2) OeHzon
3) mnpomaHaib
4) sTHianerTar
5) Oytun-1

3anuInmTe HOMCEpa BBI6paHHBIX BEIIICCTB.

OT1BeT:

W3 mnpenmoxeHHOTO NepedyHs BBIOEPUTE BCe BEIIECTBA, KOTOpPHIE pearupyroT
3TaHOJIOM, HO HE PearupyrT ¢ O€H30I0M.

1) H,

2) K

3) HCI

4) HNO;

5) KMnOy(mmoaxuci.)

3anumnmTe HOMCEpa BBI6paHHBIX BCIIICCTB.

OT1BEeT:

W3 npenmoxeHHOro IlepedHs BhIOEpUTE JBa YINIEBOJA, KOTOpHIE pearupyroT
C aMMHa4YHBIM PacTBOPOM OKCH/Ia cepedpa.

1) memmoio3a
2) MambTO3a
3) puboza

4) ¢pyxTo3a
5) caxapo3sa

3anumnmTe HOMEpa BBIﬁpaI{HL]X BCINCCTB.

OT1BeT:
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Xumus. 11 xrace. Bapuant XM2110103 7

YCcTaHOBUTE COOTBETCTBHE MEXKJY CXE€MON peakllul U BEmIECTBOM X,
MPUHUMAIOIM B Hell ydJacTHe: K KaXXJIOH ITO3UIHH, 0003HAaYCHHOH OYKBOH,
I00EPUTE COOTBETCTBYIOIIYIO MO3UITIIO, 0003HAYESHHYIO IMU(POIL.

CXEMA PEAKI[UN BEIIECTBO X
A) X + KMnO, 0G0 , i

2) CH3;CH=CH,;
H,0(xom CH;CH(OH)CH.OH 3; CH3C CCH_
J 3L=0 3
B) x+0, PdCL, CuCl, o o 5
) o g
X +NaOH ——
5) o
D) x +xvno, 2259

dONa

6) 0

O)Lowa

3anummmTe B TaOIUIYy BRIOpaHHBIE IU(PHI 10T COOTBETCTBYIOIMMH OyKBaMU.
A|B|B|T

—2~* 5 HOOC(CH,)4sCOOH

OT1BeT:

YcTaHOBHTE COOTBETCTBHE MEXKJy PEarupyIONIUMH BEIIECTBAMU H IIPOJIYKTOM,
KOTOPBIH 00pa3yeTcss MpH B3aUMOJCHCTBUU 3THX BEMIECTB: K Ka)JOil MO3UIUH,
0003HaYeHHOH OYKBOH, 1OI0EPHUTE COOTBETCTBYIOIIYIO MO3UIINI0, 0003HAYCHHYIO

¢ poii.
PEATHUPVYIOIINE BEIHIECTBA

A) OeH3oiHasg KHUCIIOTA U 3TaHOI 1)
(B IpUCYTCTBUH CEPHOU KHUCIIOTHI) 2)
b) OenHzon 1 aneTUIXJIOPHU] 3)
(B IIpUCYTCTBHUH XJIOPH/Ia ATFOMUHIS) 4)
B) nponanon-2 u cepHas Kuciora 5)
(TIpu HarpeBaHUN ) 6)

I') ¢enon u aneTwIxmopusm

ITPOAYKT
B3ANMOJIEHCTBUA

nponaHou-1
JTMA3OIIPOITIIIOBEII 2 Hp
dbenmnanerat
STHJIOEH30JI
STHJIOE€H30aT
MeTHI(ESHUIIKETOH

3anunmTe B TaOIMITY BRIOpaHHEBIE IIU(PHI O] COOTBETCTBYIOIINMH OYKBaMHU.

A|b|B|T

OT1BeT:
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Xumus. 11 xrace. Bapuant XM2110103 8

3ajaHa cIeayroIas cxeMa IIpeBpaIieHil BEIEeCTB:

0,, Kat-p OH vy O
. o -0

OHpG,[[GJIHTe, KaKHC U3 YKAa3aHHBIX BCHICCTB ABJIAIOTCA BCIICCTBaAMH XuY.

1) C,HsOH

2) CH;C(0)Cl

3) CgHsCH;

4) C¢HsCH(CH3),
5) C¢HsCOOH

3amummre B TAaOIWIly HOMEpa BBIODAaHHBIX BEIIECTB I10J] COOTBETCTBYIOITHMU
OyKBaMH.

X Y

OT1BEeT:

3 OpeaIOKCHHOTIO IICPpCUHA BLI66PHT6 BCe DpPCaKIIH, KOTOPLIC ABJIAIOTCA
OKHCIINTCIBHO-BOCCTAHOBHUTCIEHBIMH.

1) B3ammojeiicTBHe OpoMmmua HATpUA ¢ pocopHOIl KHCIOTOH IpH HarpeBaHUU
2) B3anMojelicTBHE OpoMH/1a HATPUs C KOHIIEHTPUPOBAHHOI CEpHON KUCIOTOM
3) B3auMojelicTBHE AUXPOMATa AMMOHUS C PAaCTBOPOM T'HAPOKCHIA KA

4) pacTBOpeHHE KPEMHHUS B pacCTBOPE T'HJIPOKCH/IA KA

5) mnpokanuBaHUE HUTpaTa HaTPHS CO CBHHIIOM

3anunmTe HOMCpa BBI6paHI{BIX BCIIIECTB.

OT1BeT:

W3 mpeanokeHHOTO TIepedHs BbIOepHTe Bce (aKTOPBl, OT KOTOPHIX 3aBUCUT
CKOPOCTh pPEaKIIHH MOPOIIIKA JKelle3a ¢ pacTBOPOM cylb(daTa Meu.

1) KHUCIOTHOCTH CpEJIbI
2) TemIieparypa
3) naBleHHE HAJl PaCTBOPOM

4) KOHIIEHTpaIlUusi HOHOB MeIu
5) cTemneHp U3MEIBLYEHHS MOPOIIKA

3anunmTe HOMCpa BBI6paHI{BIX BCIIIECTB.

OT1BeT:
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Xumus. 11 xrace. Bapuant XM2110103

YCcTaHOBUTE COOTBETCTBHE MEKIY YPaBHEHHEM PEaKIMH U CBOICTBOM, KOTOpOE
TIPOSIBIISIET BIIEMEHT MeIb B 3TOH peakIuu: K KajkKJIOH IO3UIHH, 0003HAaYeHHOM
OyKBOIi, MOI0EpHTE COOTBETCTBYIONIYIO MO3UITHIO, 0003HAUYSHHYIO U POIA.

YPABHEHHNE PEAKIIHHN
A) 2CHC12 + SO, + 2H-.0 —»

— 2CuCl + H,SO4 + 2HCL  2)
B) Cu20 + HZSOd,(paaG.} -
—CuSO4 + Cu + H;O

B) CuO + 4HCI1 - H,[CuCL] + H,0

CBONCTBO ME/I1
SBIBIETCS OKHCIIUTENEM
SBJIETCS BOCCTAHOBUTEIIEM

ABIBICTCA H OKHCIHTCIICM,
H BOCCTAHOBHTCIICM

HEC H3MCHIACT CTCIICHB
OKHCIJICHHA

3anumuTe B TAOIUITy BEIOpaHHBIE MU PHI 10T COOTBETCTBYIOIIIUMH OYKBaMU.

A

b

B

OT1BeT:

YCcTaHOBUTE COOTBETCTBHE MEXAY (GOPMYIOH BellecTBa H IPOIYKTOM(-aMH)
3IIEKTPOJIH3a BOJHOIO PacTBOpPA 3TOTO BellecTBa, 00pa30BaBIIM(H)Csl Ha KaToJIe:
K KaXJOH NO3UITNH, 00O03HAa4eHHOH OYKBOIl, MOAOEpHUTE COOTBETCTBYIOIIYIO
TTO3HUITHIO, 0003HAYSHHYIO ITUDPOIi.

©OPMVIJIA BEIIIECTBA

A) H,SO,
B) BaCl,
B) Hg(NOs);

IMIPOAYKT(BI) HA KATOJIE
1) merann
2) BoOOpOJ
3) BOJOPOJ U MIETOYB
4) KHCIOpPOJ

3anunmTe B TaOIMITY BRIOpaHHEBIE IIU(PHI O] COOTBETCTBYIOIINMH OYKBaMHU.

A

b

B

OT1BEeT:
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Xumus. 11 xrace. Bapuant XM2110103 10

HJL':I BBIIIOJTHCHHA 3aJaHHA 21 HCHOJ’IBByfITe CIICOyromue CIipaBOYHLBIC JaHHBIC.

Konmenrpanusi (MonsipHas, MOJB/JI) IIOKa3pIBaeT OTHOINEHUE KOJIHMYECTBA
pacTBOpEHHOTO BelecTna (71) k 00bEMy pacTBopa (V).

pH («m1» am») — BOJOpPOAHBIA IIOKa3aTelb, BEIMYHHA, KOTOpas OTpaKkaeT
KOHIIEHTPAIIHIO HOHOB BOJOPO/a B paCTBOPE H UCIIONB3YETCS ISl XapaKTEPUCTUKH
KUCIIOTHOCTHU CPEJbI.

IHIkana pH BOAHBIX pacTBOpPOB
IJIEKTPOJIUTOB

I T ! ! 1 ] ] I 1 I I I 1 ! !

O L2 B4 5, 6 g & 9 20T 12 13 14
A A | A Y J

CUNLHO cnabo HelTpansHas cnabo CUNLHO
Kucnas Kucnasa Wweno4yHas Wweno4Hasa

21

Pacrionoxxure IepednciIeHHBIE HIDKE BEIECTBa B IMOpsAKe yBenumdeHus pH mx
OJTHOMOJIIPHBIX PAcTBOPOB (OT CaMOr0 KHCJIOTO K CaMOMY I[ETOYHOMY ).

1) NaNO;
2) NasPO,
3) NaHSO,
4) NaHCO;

3anumnmTe HOMCpPpa BCHICCTB B ITIPABHJILHOM ITOPAJKE.

OT1BeT:
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Xumus. 11 xrace. Bapuant XM2110103 11

YcTaHOBHTE COOTBETCTBHE MCKOY crmocoooMm BOB,[[GI\:ICTBHH Ha paBHOBCCHYIO
CHCTCMY

HClras) + H2O a9 €2 H30 pp) + Clpp) + 0,
U CMEIEeHHEM XHMHYECKOTO pPaBHOBECHS B pe3yibTaTe 3TOr0 BO3ICHCTBUS:
K KaKJIOH TO3UINU, 0003HAaYeHHOH OYyKBOH, IOAOEpHUTEe COOTBETCTBYIOINIYIO
MTO3HUIIHI0, 0003HAYEHHYIO ITUDPOIi.

HAIIPABJIEHUE CMEIIEHUA

BO3JAEUCTBIUE HA CHCTEMY XIMHWYECKOI'O PABHOBECIS

A) HarpeBaHHe 1) cmemaeTcs B CTOPOHY  IIpAMOIi

b) moGaBnenme CHIBHON KHCIIOTHI peaKIuu

B) nmo6aBneHHme TBEpHOrO XIopuma 2) CMEINAeIcs B CTOPOHY 0OpaTHOI
HaTpUus peaKknun

r) yYBEJNUYECHHE JIaBICHUS 3) IIPaKTHYCCKH HE CMCINACTCA

3anunmTe B TaOIHITY BEIOpaHHEIE UG PHI O/ COOTBETCTBYIOIIUMH OYKBaMHU.
A|B|B|T

OT1BeT:

B pPeaKTopec IOCTOAHHOTO 00béMa cMemmaad MeTaH H IIapbl BOJBI. qepe3
HCKOTOPOEC BpCMi YCTAHOBHIIOCE PABHOBCCHC!

CH4(T) + HZO(r) <:> CO(I-) + 3H3(1—)
(IIpyrHe mpolecchl B CHCTEME HE IIPOTEKAIOT. )

Hcmonw3yss gaHHBIE, TPUBEAEHHBIE B TaONHIlE, OIPECIUTE PABHOBECHYIO
xoHITeHTpario CO (X) 1 HCXOTHYIO KOHITEHTPAITHIO TapoB BoabI (Y).

BemectBo CH., H-,O CcO H,
HcxonHas KOHIIEHTparus (MOJIb/1) 0.2
PaBHOBecHas KOHIIEHTpaIus (MOJIB/JT) 0,04 0,3

BBIﬁepHTe N3 CITHCKAa HOMEpaA ITPaBUJIBHBIX OTBCTOB.

1) 0,04 moms/n
2) 0,06 monw/n
3) 0,1 mons/n
4) 0,14 monp/n
5) 0,16 momp/a
6) 0,26 mons/n

3anummuTe BEIOpaHHBIE HOMEpPa B TAOJIHITY 110]T COOTBETCTBYIOIIUMH OYKBaMU.
X X

OT1BeT:
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Xumus. 11 xrace. Bapuant XM2110103 12

VYcTaHOBUTE COOTBETCTBUE MEXAY (hopMyIloll HOHA U KauyeCTBEHHOI peakiiueil Ha
3TOT HOH B pacTBOpe: K KakJOH IMO3UIUU, 0003HadYeHHOH OykBoil, mojbepure
COOTBETCTBYIONIYIO MO3UITHIO, 0003HaYeHHYIO U POI.

OOPMYVIJIA IOHA KAYECTBEHHA PEAKIINA
A) Mg** 1) Ilpu JIEICTBUU IIOJIKHCIIEHHOTO pacTBopa,
b) NH4" cozmepaxamero Ba*", BemajaeT Gelblii 0cagoK.
B) SO;* 2) Ilpu peficTBHH MmMETOYN BBIMAaeT OECIBETHBIN
) SO 0CaJI0K, HEpaCTBOPUMBII B U30BITKE IIETOYH.

3) Ilpu peiicTBHM KHCIOTHI BEIAEIACTCSA Ta3, OKpaIli-
BAIOIMII BJIAXKHYIO JJAKMYCOBYIO OyMa)kKy B Kpac-
HBII I[BET.

4) Ilpun pgeiicTBUH INENOYH BEHIIAJaeT OECIBETHBIN
0CaJI0K, pAaCTBOPUMBIN B N30BITKE MIEIOYH.

5) Ilpu peiicTBHM IMETOYHM W HarpeBaHUH BEIAEIACTCS
ra3, OKpaIMBAaIOMIMIl  BIAXHYK  JIAKMYCOBYIO
OyMa>XKy B CHHHII IIBET.

3anummTe B TaOIUIly BRIOpaHHBIE IU(PHI 10T COOTBETCTBYIOIMMH OyKBaMU.

A|B|B|T

OT1BEeT:

YcTaHOBHTE COOTBETCTBHE MEXKYy Ha3BaHHEM J1a0OpaTOPHOTO OOOpYIOBaHUA U
ero IpHUMEHEHHEM: K KaXXJOH IO3UINH, OO0O03HAaYeHHOW OYKBOIH, ITOJ0epuTe
COOTBETCTBYIOIIYIO ITO3UIHIO, 0003HAYEHHYIO ITH(POIi.

JIABOPATOPHOE

OBOPYJIOBAHIIE HERMERERMS
A) Oropetka 1) XpaHeHHe ra3000pa3HOT0 BellecTBa
b) turens 2) TOYHOE H3MepeHHe HeOOIBIIoro 00BEMa
B) kpyriomonHas koiba KHUAKOCTH

3) HarpeBaHHe HJIH 00XUT TBEPJOrO BENIECTBA
4) HarpeBaHHE XUJKOCTH

3anunmTe B TaOIHUITY BRIOpaHHEIE IIU(PHI O] COOTBETCTBYIOIINMH OYKBaMHU.

A|b|B

OT1BEeT:
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Omeemom K 3a0anuam 2628 aeiaemca 4ucio. 3anumiume 3mo 4ucjio 6 noje
omeema 6 meKcme paoomovl, coOA0AA NPU IMOM YKAZAHHYIO CHIENEeHb
mounocmu. EOunuyst usmepenus ¢puzuueckux eenudyuH 6 ONaAHKe omeema
yKazvieamo He HyxcHo. Ilpu npoeedenuu pacuémoe 0na écex rieMeHmo8, Kpome
Xaopa, UCHOIL3YIMeE  3HAYEHUSA  OMHOCUMENbHBLIX  AMOMHBLIX  MACC,
svipaxicennvte yeavimu yucaamu (Ar(CI) = 35,5).

26

27

28

Teépaprii HuTpaT Kamus Maccoi 10 r moOaBunam k 5%-My pacTBOpY 3TOTO JKe
BelecTBa u nolydwin 15%-it pactBop. Ckoapko rpaMMoB 5%-To pacTBopa OBIIO0
B34TO?

(3amumnTe YHCIO ¢ TOYHOCTHIO JIO IECSATHIX. )

OT1BEeT: T.

OOGUT U3BECTHSAKA IPOTEKAET B COOTBETCTBHU C TEPMOXHMUYECKIM YpaBHEHHEM
CElCO:;(TB) — CaO[-[-B) i COg(l—) —178.5 KH}K

OmpenenuTe KOMHYECTBO TeIIoThl (B kJ[’k), KoTopoe moTpeOoOBamoch s

peaKITuy, €CI B pe3ysbTaTe BeiAemuiocs 640 v rasa (H. y.)?

(3amunmuTe YUCIO ¢ TOYHOCTHIO JI0 I€CATHIX. )

Otgert: KkJ[x.

OOpazern; mMajmaxuta Maccoil 12 T pacTBOPHIM B H30BITKE CEPHON KHCIOTHI U
cobpaymm 896 M yriekucioro raza (H.y.). Cuuras, 9TO MajJaxUT HE COJICPXKHUT
KapOOHATHBIX IIpUMecel, OIpeeauTe MaccoByl0 Joiio (B %) OCHOBHOTO
kapboHaTta meau B HEM. B pacuérax npumnte 4,(Cu) = 64.

(3amunIuTe YHCIO ¢ TOYHOCTHIO JI0 IENBIX. )

OT1BeT: %.
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Yacth 2

Jlna 3anucu omeemoe Ha 3a0anusn 29-34 ucnoyivyime Yucmuvlil TUCH OYMAZU.
S3anuuwiume cHauana Homep 3aoanusa (29, 30 u m.o0.), a 3amem e2o noopobHoe
peuienue. Omeemul 3anucviéaime YémKo u pazoopuueo.

Jlist BemostHeHu 3aaHuil 29 u 30 HCcrons3yiTe clieAyIOINI IEPEYEHb BEIECTB:

cymedar meau(ll), ruapoxcu HaTpusd, KapOOHAT HATpUA, CYIb(HUI aMMOHNS,
OpomaT Kamus, cepHas KHCIoTa. J[OIMyCTHMO HCIIONIF30BaHUE BOJBI B KadecTBE
CpeJTbI ISl IPOTEKaHHUs PEaKITUi.

29

30

31

32

13 IIPESJIOKCHHOTO  IICpCeYHA BBIGGPHTG BCIICCTBA, MCKIY KOTOPLIMH
OKHCIIUTCIIBHO-BOCCTAHOBHUTCIIbHAA PCAKIHUA IIPOTCKACT C 06pa3OBaHHeM ocCaJKa.
B orBeTe 3amummre YPaBHCHHEC TOJLKO O,HHOfI H3 BO3MOMKHBIX OKHCIIHTCIBHO-
BOCCTAHOBHTCIIBHBIX peaKI_{Hf{ C Yy4dacCTHCM BBI6paHHB]X BCIICCTB. CocTtaBbTe
3HeKTp0HHBIfI 63JIEIHC, YKAXKXKHUTC OKHCIIUTCIIL H BOCCTAHOBHUTCIID.

3 MMPSIIIOKCHHOTO IICPCYHA BCIICCTB BBI6epHTe BCIICCTBA, KOTOPLIC BCTYIIAIOT
B pCakKllHI0O HOHHOI'O oOMeHa ¢ 06p330BaHHeM OCaJlKa H Ta3a OJHOBPCMCHHO.
3anuInmTe MOJICKYIIAPHOE, ITOJIHOC H COKpaHIéHHOG HMOHHOC YpaBHCHHA pPCaKIHNH
C y4yacTHCM BI:I6paHI{BIX BCIIICCTB.

Cmech okcupa xenesa(Ill) m xapOoHaTra HaTpus MPOKAIMIN TIPH BBICOKOM
Temneparype. IIpogykT peakuuu OXJIaJWid U BHECIH B CTakaH C BOJOIL
BrmaBmuit ocamok oTGUIBTpOBaNH, A00ABIIN K HEMY IIEIOYHOH pacTBOP
TUIOXJIOpUTa HaTpusi U Harpenu. llomydaumn spko-GpHONETOBBIH pacTBOp, MHpH
MOJKUCICHUH KOTOPOTO CEepHOM KHCIOTON HaOMI0anoch BBIJICICHHE Ta3a,
HOAJAEPKUBAIOIIETO TOPEHUE.

Hammmire MoneKynspHbIe ypaBHEHUS YEThIPEX ONUCAHHBIX PEaKIUd.

Hamumnmite YPpaBHCHHA peaKlIHfI, C IIOMOHIBIO KOTOPBIX MOKHO OCYIINCCTBHTL
CIICOAYIOIINC IIPpCBPAICHUA:

KOH H,SO, Br,
nsonponunauetar — Xy ——— C3Hg —— X, —— X3 — CyoHyy
: AlCI, Fe

IIppy HanmcaHum  ypaBHEHHII  peakIMUil  yKas3plBaliTe IIPEUMYIIECTBEHHO
oOpa3yromuecs MPOIYKTHI, UCIOIB3YHTe CTPYKTYpHBIE (OPMYIIBI OPTaHHYECKHX
BEIIIECTB.
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CMech [IByX AalKaHOB, SBISIONUXCS OMIDKAHIIMMH TOMOJOTaMH, HMeEeT
OTHOCHUTENBHYIO IUIOTHOCTh Mo Bomopoxy 16.,4. Ilopmuro cmecu maccoir 8,2 T
MIOJTHOCTBIO COXIJIH, a 0Opa30BaBIIMIiCA Ta3 IMPOMYCTUIIH Yepe3 H3BECTKOBOE
MOJIOKO, IIOTYy4€HHOE TINATEAbHEIM NepeMenmBanueM 11,1 r raménoil u3BecTu u
300 r Bojel. PaccunTaliTe MacCoOBYIO JIOJIO COJIM B 00pa30BaBIIEeMCS pacTBOpE.

B otBeTte 3anummnTe ypaBHEHHs peaKIHil, KOTOPbIE YKa3aHbI B YCIOBUH 33Ja4dd, U
MpUBEIUTE BCe HEOOXOMMBIE BRIUMCICHUS (yKasbIBaiiTe eIHHUIBI U3MEpPEHUS U
0003HaYEHUS HCKOMBIX (PU3HYECKUX BETUYIHH).

HewnzBecTtHOE Opranmdeckoe BemecTBO X cozepxkuT 66,4 % yrmepona, 5,53 %
BOJIOPO/JIa U XJIOP. DTO BEMIECTBO JIETKO pearupyer co IeI0YaMi, IpeBpaniasich B
OJTHOATOMHBIN CIHUPT, a IIPU B3AUMOAENCTBUM C IEJOYHBIM pPacTBOPOM
IepMaHTraHaTa Kajus IPeBpaIaeTcs B COIb apOMaTHYECKON KUCIIOTHI.

Ha ocHOBaHNU TaHHBIX YCIOBUA 33/1a4U:

1) ompesienmuTe MOJEKYISIpHYIO (GOpPMyIy BelecTBa X ¢ YCTaHOBUTE €ro
CTPYKTYDPY,

2) HAaIMINIATE ypaBHEHUE B3aMMOJCHCTBUS X C IIMEJIOYHBIM PacTBOPOM
ImepMaHraHata Kaiamsd (B YpaBHEHHH WCIOJB3YHTE CTPYKTYpPHBIE (HOPMYIIBI
OpTaHHYECKUX BEIIECTB).
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TpenupoBounas padora Nel mo XUMHNN
11 xkaacc
21 centsa6ps 2021 roga
BapunanTtX112110104

Brimmongera: ®H1O KJ1acc

NuacTpyKIus mo BHITOJTHEHHIO PadoThI

PaboTa mo XUMHUH COCTOUT U3 ABYX YacTeil, BKIIOUAIOINX B ce0s 34 3a7aHus.
Yacte | comepxut 28 3agaHull ¢ KPaTKUM OTBETOM, 9acTh 2 COJIEPKHUT 6 3ajaHUI
C pa3BEPHYTHIM OTBETOM.

Ha BemonHeHne paboTs! oTBOoUTCA 3,5 "aca (210 MuHyT).

OTBeTOM K 3aJJaHUAM YacTH | SBISETCA IIOCIEIOBAaTENBLHOCTh HUbp Win
guciio. OTBeTH K 3aaHusaM dacTH 2 (29-34) BxmodaroT B ce0sA IoapoOHOe
ONHCaHUE BCEro X0Ja BBIIOJIHEHNA 3a/laHus. Ha OTeTbHOM JIUCTE YKaXKUTE HOMEDP
3aJlaHUA U 3aIIUIINTE €T0 MIOJTHOE PENIEHUE.

OTBETHl 3amHUCHIBAIOTCA SPKUMHU YEPHBIMH dYepHWwiIaMH. Jlomyckaercs
HUCTIOJB30BaHUE TEJICBON WIN KANWLUIAPHON PYUIKH.

[Ipu BBITIOJHEHUH 33JJaHUIl MOJKHO TIIOJIB30BAaThCS YEPHOBUKOM. 3amHMCH
B YePHOBHKE He YYHTHIBAKOTCH NPH OIlEeHHBAHUH PadoTHI.

[Ipn BeImonHEeHHMH paboTel wmcmodb3yiiTe Ilepmomndeckyro cucteMy
xuMmadecknx aneMeHToB JI.M. MenneneeBa, TaOmuily pacTBOPHMOCTH COJEH,
KHCJIOT U OCHOBaHUI B BOJIE, 2JIEKTPOXUMHYECKUI PAJT HATIPSLKEHUN METAIIIOB.

JIst BRI CIEHUIT HCIOIB3YUTE HEIIPOTPaMMUAPYEMBIN KaIBKYJIIATOP.

bamiel, momydeHHble Bamu 3a BBINOJTHEHHBIE 33JaHUS, CYMMHUPYIOTCH.
IloctapaliTech BBIIIOJHUTH KaK MOXKHO OOJBINe 33JaHUl U HaOpaTh HaHOOJbINEE
KOJINYECTBO OaJUIOB.

Kenaem ycnexa!
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Yacts 1

Omeemom K 3ao0anuam 1-25 saensaemcsa nocinedosamenvHocmov yugp. Omeem
3anuuiume 6 noie omeema ¢ mekcme paoomol. IlocnedosamensHocms yudp
3anucvliéaiime 0e3 npooenos, 3anAMvIx U OPY2UX OONOTHUMENbLHBIX CUMEOTI08.
IHugpvr 6 omeemax na 3aoanus 7, 8, 10, 14, 15, 19, 20, 22, 23, 24, 25 mocym
no6MoOpAMbCA.

Jlst BeIIONHEHHWS 3ajlaHull |—3 HCHONB3yHUTe CHEAYIOIIUHN Pl XUMUYECKHX
3JIEMEHTOB:

1)H,2)Ge,3)C,4)CL 5V
OtBeToM B 3aj1aHusX |—3 sBIsieTCsA MOCIEI0BATENLHOCTE MUQP, O] KOTOPHIMU
YKa3aHbl XHMUYECKHE 3JIEMEHTHI B JTAHHOM PAIY.

OHPG,HGI[HTG, KaKHC¢ M3 VYKa3aHHBIX 3JICMCHTOB HMCIOT Ha BHCIIHCM YpPOBHC
OIHHAKOBOC YHCJIO §-3JICKTPOHOB U p-3JICKTPOHOB (B OCHOBHOM COCTOHHHH).
3anunmTe HOMCpa BBI6paI{HL]X 3JICMCHTOB.

OT1BeT:

W3 ykazaHHBIX B Ay XUMHYECKUX 3JI€MEHTOB BEIOEPUTE TPH p-3JIE€MEHTA.
Pacnonoxute BEIOpaHHBIE SIIEMEHTHI B IIOPSAJIKE YMEHBIIEHUA 3JIEKTPO-
OTPUIATEIIEHOCTH.

3anuimTe HoMepa BEIOPAHHBIX JIEMEHTOB B HY)KHOI MOCIIEJOBATEIBHOCTH.

OT1BET:

3 umcna YKa3aHHBIX B pPAOY 3JICMCHTOB BLIGGPHTG ABa 3JICMCHTA, KOTOPLIC
B COCAHMHCHHUAX MOT'YT ITPOABJIATE CTCIICHL OKHCIICHUA +5.
3anuImTe B II0JIe OTBETa HOMCpa BI:I6paHHBIX 3JICMCHTOB B IIOPAIKEC BO3pacCTaHHUA.

OT1BEeT:

13 IMPCIIIOKCHHOT'O IICPCUHA BLI6epHTe ABa BCIICCTBA HOHHOTO CTPOCHHA,
B KOTOPBIX HECT KOBAJICHTHLIX CBsI3EH.

1) NH4CI
2) Li,0
3) NaNOs;
4) H,0,
5) BaBr;

3anunmTe HOMCEpa BBI6paHHBIX BCILICCTB.

OT1BEeT:
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Cpenu npeoxKeHHbIX (OpMyIN BENIeCTB, PACIOIOKEHHBIX B IMPOHYMEPOBaHHBIX

sgeiikax, Beroepute GopMymbL:

A) xucinoii conu; b) ocuoBanus; B) amdotepHoro oxcuna.

1 2 3
(CH3 COO)gCa CBHPO4 CI’303

4 5 6
KgCI’g 07 CI'O3 HC104

7 8 9
RbOH Al(OH); H;sI06

3anumnmTe B Ta6J'IHI_[y HOMEpa AYCCK, B KOTOPLIX PAcCIIOJIOKCHLI BCIICCTBA, IIOJ
COOTBCTCTBYIOIIINUMH 6yKBaMH

A|Bb|B

OT1BEeT:

B n1Byx mpoOupkax HaxoJMIICA IOPOIIOK cepbl. B mepByro mpoOupKy aAo0aBHiIH
KOHIIEHTPUPOBAHHBIII pacTBOp BemecTBa X, M MNPOOHPKY HarpeBald o
3aBepIEHUs peaKI[ii, BO BTOPYI IPOOUPKY HPWIHIN KOHIEHTPHPOBAHHBIH
pacTBOp BemiecTBa Y. B 00enx mpoOupkax MOPONIOK PacTBOPHIICS, HO B IEPBOM
npoOupKe ra3 BBIJIETWICA, a BO BTOPOIl — HET.

W3 npenmoxeHHOTO IlepeuHs BhiOepuTe BemecTBA X U Y, KOTOpBIE MOTYT
BCTYyNaTh B ONIUCAHHBIE PEaKI[UHU.

1) H,S
2) Na,SOs
3) H,SO0,
4) NH;
5) HCl

3anumnmre B TaOIUIly HOMEpa BBIODAHHBIX BEIIECTB II0]] COOTBETCTBYIOIHMU
OyKBaMH.

X Y

OT1BeT:
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YcTaHOBHTE COOTBETCTBHE MEXK/Y BEIIECTBOM U peareHTaMH, C KakKJIbIM W3
KOTOPBIX 3TO BEIIECTBO MOXKET B3aHMOJENCTBOBATh: K KaXKJOH IIO3UIIHH,
0003HaYeHHOH OYKBOH, 1OI0EPHUTE COOTBETCTBYIOIIYIO MO3UIINI0, 0003HAYCHHYIO

¢ poii.

BEIIECTBO PEATEHTEI
A) P 1) Br,, CO,, H,S0,
B) Mg 2) C,KOH, HCl
B) BeO 3) Zn, NaOH, (NH4),CO35
I') Cu(NO3), 4) 0,,NHj, H,S

5) Ca, Cl,, KOH

3anunmTe B TaOIUITY BEIOpaHHEIE IMUQPHI IO COOTBETCTBYIOIINMH OYKBaMH.

A|bB|B|T

OT1BEeT:

YCTaHOBUTE COOTBETCTBHE MEXKTYy WCXOJIHBIMUA BEIIECTBAMH, BCTYITAIOIIHMH
B PEaKIHIO0 M TPOJTYKTAaMH, KOTOpBIe OOpa3yroTcs MpH B3aUMOCHCTBUH 3THX
BEIECTB: K KaXKIOil MO3UITUH, 0003HAaUYeHHOH OYKBOM, IMOJAOEPUTE COOTBETCTBY-
FONTYIO MTO3UITHIO, 0003HAYEHHYIO ITH(POIL.

ICXOJTHBLIE BEI[ECTBA [IPOJIYKTLI PEAKITNU
A) Al + KOH + H,0 1) KAIO, +H,
B) AI(NO3); + K,CO; +H,0 2) KAIO, + CO,
B) Al,Os(1B) + K,CO;3(1B) 3) K[Al(OH),] + H,
I') KNO; + Al + KOH + H,0 4) K[AI(OH).] + NH;

5) K[Al(OH)s] + CO
6) Al(OH); + KNO; + CO,

3anummmTe B TaOIUIYy BRIOpaHHBIE IU(PHI 10T COOTBETCTBYIOIMMH OyKBaMU.

A|bB|B|T

OT1BeT:
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3ajaHa cIeayroIas cxeMa IIpeBpaIieHil BEIEeCTB:

x 189 | 1.0, Y, HNO,
OrIpe,[[eJIHTe, KaKHe H3 yI{aBaHHBIX BCIICCTB ABJIIAIOTCA BCIIICCTBAMI X H Y
1) NH,
2) HNO,
3) SO,
4) BaO
5) BaO.,

3amummre B TAOIWIly HOMepa BBIODAHHBIX BEIECTB II0]] COOTBETCTBYIOITUMU
OyKBaMH.

X Y

OT1BEeT:

VYcTaHOBUTE COOTBETCTBUE MEXKIY CTPYKTYpHOH (opMysoil BemecTBa U kiaaccom/
TPYIIION OpTaHUYECKHX COSAUHEHN, K KOTOPOMY(-0i1) 3TO BENIECTBO MPUHA IJICKUT:
K KaXJ0ll mo3unuu, 0003HAaueHHOHW OyKBOIl, IOAOEpUTE COOTBETCTBYIOINIYIO
MTO3HUIIHI0, 0003HAYEHHYIO ITUpPOIi.

KIIACC/TPVYIIIIA OPTAHUYECKIX

CTPYKTYPHASA ®OPMVIIA COE IMHEHIIIT
A) O 1) compTsl
S 2) KHCIOTHI
b) \jl\ 3) KEeTOHBI
o~ 4) cnoxxHbIe A3QUPHI
B) OH

~ A _OH

3anuimmTe B TaOIUITy BEIOpaHHBIE MU PHI 10T COOTBETCTBYIONMMH OyKBaMU.

A|b|B

OT1BEeT:
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3 IIPCIOKCHHOTO IICpPCYUYHA BBIﬁepHTe JABa BCIIICCTBA, B COCTABC KOTOPLIX TOJLKO
OJHH aTOM YIJICPOJa HAXOIHUTCA B Sp3—I'H6pH,[[HOM COCTOAHHH.

1) mpoman

2) TOIIyon

3) crTupoa (BUHWIOEH30I)
4) OyrtammeHn-1,3

5) mpomnuH

3anuInmTe HOMCEpa BBI6paHHBIX BEIIICCTB.

OT1BeT:

3 MMPpCSJIOKCHHOT'O IICPCYHA BBI6epHTe BCe BCHICCTBA, KOTOPLIC pCarupyroT KakK
C IIPOIICHOM, TaK H C 3TaHaJICM.

1) H,

2) Ag(NH;),OH

3) HCI

4) Bra(BomH.)

5) KMnOy(mmoaxuci.)

3anumnmTe HOMCEpa BBI6paHHBIX BCIIICCTB.

OT1BeT:

W3 mpennoskeHHOTO IepedHsl BHIOEpUTE JIBa YTIJIEBOJA, KOTOPhIE HE pearupyroT
C aMMHa4YHBIM PacTBOPOM OKCH/Ia cepedpa.

1) makto3a
2) pubosa

3) caxapo3sa
4) mampTO3a

5) ¢dpykrToza

3anumnmTe HOMEpa BBIﬁpaHI{BIX BCINCCTB.

OT1BeT:
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YCcTaHOBUTE COOTBETCTBHE MEXKJY CXE€MON peakllul U BEmIECTBOM X,
MPUHUMAIOIM B Hell ydJacTHe: K KaXXJIOH ITO3UIHH, 0003HAaYCHHOH OYKBOH,
0J0EPUTE COOTBETCTBYIOIIYIO MO3UITIIO, 0003HAYESHHYIO IMU(POIL.

CXEMA PEAKITIH BEIECTBO X
S ool M veanen 1; CH,CH, CH=CH:
| 2) CH;—CH=CH-CH=CH,
b) x b Clgros CsHsCH; 3) CI(CH,)sCl
B) xuzn o O 4) CH3(CH,)sCH;
5)
I) x +xMno, —229% , cH,cooH

doa

3anummmTe B TaOIUIYy BEIOpaHHBIE IU(PHI 10T COOTBETCTBYIOIINMH OyKBaMU.

A|b|B|T

OT1BEeT:

YcTaHOBHTE COOTBETCTBHE MEXK]y PEarUpyIONIUMH BEIIECTBAMU H IIPOJIYKTOM,
KOTOpPBII 00pa3yeTcst MpU B3aUMOJICHCTBHU 3THX BEIIECTB: K Ka)JO#l MO3UIIUH,
0003HaYeHHOI OYKBOH, IOJI0EPHUTE COOTBETCTBYIOIIYIO MO3UIINI0, 0003HAYCHHYIO

i poii.

PEATUPVIOIINE BEIIIECTBA [MPOAYKT
B3AUMOJIEHCTBUA
A) dopmuaT KampIus (IpU HarpEBaHUN ) 1) dopmampaerun
b) ameroHuTpuiI (METWIIIHAHU/T) U BoJa 2) yKcycHas KHCIIOTa
(HarpeBaHHe B KHCIIOi cpefie) 3) amerat aMMOHUA
B) mponmonoBas kuciaoTa ¢ GpoMom 4) TNIPONHOHAT AMMOHHS
(B mpucyTeTBII Qocdopa) 5) 2-6poMIIPONMOHOBAsA
I') sraHane u aMMHa4YHBIN PaCTBOP OKCHUZA KHCIIOTa
cepebpa 6) 3-6poMIIpONMOHOBas
KHCIIOTa

3anumuTe B TAOIUIYy BEIOpaHHBIE MU PHI 10T COOTBETCTBYIOIIUMH OyKBaMU.

A|B|B|T

OT1BeT:
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3ajaHa cIeayroIas cxeMa IIpeBpaIieHil BEIEeCTB:

x KN | c,H.0N Y, CH,CH,COOH

Onpe,uemrre, KaKHeC H3 YKAa3aHHBIX BCHICCTB ABJIAIOTCA BCIICCTBaAMH XnY.

1) H,O(H")
2) H,0,
3) C,Hs
4) C,HsOH
5) C,HsCl

3anummTe B TaOIUITy HOMeEpa BBIODAaHHBIX BEIIECTB II0J] COOTBETCTBYIOITUMU
OyKBaMH.

X Y

OT1BET:

3 MMPCIIIONKCHHOT'O IICPCUHA BLIﬁepHTe BCe PCAaKIIUH, KOTOPLBIC IMPOHCXOOAT Oe3
H3MEHEHHUS CTeIIeHel OKUCISHHUS 3JIEMEHTOB.

1) mpokammBaHHE OCHOBHOI'O KapOOHAaTa MeJn

2) B3auMOJECHCTBHE HUTPATa KaJlHA C IIHHKOM B IIEJIOYHOU CpEJIe
3) B3anMoOjeHCTBUE AHOKCHIA KPEMHUS C IUIABUKOBOH KHUCIOTOI
4) pactBopenue ruapokcuaa Meau(Il) B azoTHOM KHCTOTE

5) mnpokanmBaHUe cyibdara Kaausd B arMocdepe BoJopoia

3anuInmTe HOMCEpa BBI6paHHBIX BCIIICCTB.

OT1BeT:

W3 mpennoxeHHOro IepedHsi BbIOepHTe Bce (aKTOPBl, OT KOTOPBIX 3aBUCUT
CKOPOCTh pEaKIIMH MEXAY pacTBOpaMu KapOoHaTa Kalus U a30THON KHCIIOTHI.

1) Temmeparypa

2) n#aBiIeHHUE HaJ pacTBOPOM

3) KHCIOTHOCTB CpPeJIbI

4) KOHIEHTpaIusi KapOOHaT-HOHOB

5) KOHIEHTpalus yIIEKUCIOTo ra3a B pacTBope

3anumnmTe HOMEpa BBIﬁpaHI{BIX BCINCCTB.

OT1BeT:
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YCcTaHOBUTE COOTBETCTBHE MEKIY YPaBHEHHEM PEaKIMH U CBOICTBOM, KOTOpOE
TIPOSIBIISIET 3JIEMEHT JKeJIe30 B 3TOIl peaKIuU: K KaXKJOW TO3HITHH, 0003HaAYeHHOM
OyKBOIi, MOI0EpHTE COOTBETCTBYIONIYIO MO3UITHIO, 0003HAUYSHHYIO U POIA.

YPABHEHUE PEAKIINN

A) 3F6203 +CO > 2F6304 + COg

b) 2K,FeO4 + 16HCI —
3Cl, +4KCl + 2FeCl; + 8H,O 3)

B) 4FeSO4 + O, + 2H-2S04 —

— 2Fe»(S04); +2H,0 4)

CBOHCTBO XEJIE3A
SBIBIETCS OKHCIIUTENEM
SBJIETCS BOCCTAHOBUTEIIEM

ABIBICTCA H OKHCIHTCIICM,
H BOCCTaAHOBHTCIICM

HEC H3MCHIACT CTCIICHB
OKHCIJICHHA

3anumuTe B TAOIUITy BEIOpaHHBIE MU PHI 10T COOTBETCTBYIOIIUMHU O YKBaMU.

OT1BeT:

A

b

B

VYcTaHOBUTE COOTBETCTBHE MEXTy (opMyroil BemecTBa U MPOIYKTOM(-aMu)
3IIEKTPOJIM3a BOJHOIO pacTBOpa 3TOTO BellecTBa, oOpa3oBaBIIUM(H)CS Ha
HHEPTHOM aHoJe: K Kaxaoll mo3umuu, obo3HaueHHON OykBoil, mojubepure
COOTBETCTBYIONIYIO MO3UIUIO, 0003HAaYeHHYIO ITU(PPOIH.

®OPMVIJIA BEIIIECTBA
A) AgNOs; 1) xucnopon
b) CaCl, 2) ramoreH

B) CH3COONa

3) OHOKCHI a30Ta

[IPOJIYKT(LI) HA AHOJIE

4) YIIeKUCIBIHA ra3 U yIJIeBO0PO/T

3anunmTe B TaOIMITY BRIOpaHHEIE IIU(PHI O] COOTBETCTBYIOIINMH OYKBaMHU.

OT1BEeT:

A

b

B
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HJL':I BBIIIOJTHCHHA 3aJaHHA 21 HCHOJ’IBByfITe CIICOyromue CIipaBOYHLBIC JaHHBIC.

Konmenrpanusi (MonsipHas, MOJB/JI) IIOKa3pIBaeT OTHOINEHUE KOJIHMYECTBA
pacTBOpEHHOTO BelecTna (71) k 00bEMy pacTBopa (V).

pH («m1» am») — BOJOpPOAHBIA IIOKa3aTelb, BEIMYHHA, KOTOpas OTpaKkaeT
KOHIIEHTPAIIHIO HOHOB BOJOPO/a B paCTBOPE H UCIIONB3YETCS ISl XapaKTEPUCTUKH
KUCIIOTHOCTHU CPEJbI.

IHIkana pH BOAHBIX pacTBOpPOB
IJIEKTPOJIUTOB

I T ! ! 1 ] ] I 1 I I I 1 ! !

O L2 B4 5, 6 g & 9 20T 12 13 14
A A | A Y J

CUNLHO cnabo HelTpansHas cnabo CUNLHO
Kucnas Kucnasa Wweno4yHas Wweno4Hasa

21

Pacrionoxure mepeducieHHbIE HIDKE BEIIECTBA B mopsake ymenbineHus pH ux
nenuMolsipHbIX  (koHmeHTparus 0,1 M) pacTBopoB (0T caMoro IeIo9HOrO

K CaMOMY KHCIIOMY).
1) K;,SO,

2) (NH4)280,
3) KsPO,
4) K,HPO,

3anunmTe HOMECpa BCHICCTB B ITPABHJILHOM IIOPAJIKE.

OT1BeT:
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YcTaHOBHTE COOTBETCTBHE MCKOY crmocoooMm BOBﬂeﬁCTBHH Ha paBHOBCCHYIO
CHCTCMY

NO; pp) + H2Ow &2 HNOxp.p) + OH () — O,
H CMCHICHHECM XHMHYCCKOI'O paBHOBeCHH B pGByJIBTaTe 3TOIrO BOB,[LGI‘;ICTBHH:

K Ka)kJIOH TTO3UITUH, 0003HaYEeHHOH OYKBOI, MOI0EPHTE COOTBETCTBYIOIIYIO ITO3H-
IO, 0003HAYEeHHYIO MUPOI.

BO3JIEIICTBUE HA HAIIPABJIEHUE CMENIEHMA
CUCTEMY XNUMHNYECKOI'O PABHOBECHA
A) oxnaxaeHne 1) cmemaercsa B CTOpOHY IpAMON peaKIIun
b) moakmcienne pactBopa 2) cMmeraeTcs B CTOPOHY OOpaTHOM peakIiuu
B) nmoGarienue TBEpI0TO 3) mpakTHYECKH He CMeIaeTCs

HUTpHUTA HATpHs
I') yBenuueHue maBieHIA
3anummmTe B TaOIUIYy BEIOpaHHBIE UG PHI 10T COOTBETCTBYIOINMHU OyKBaMU.

A|b|B|T

OT1BeT:

B peakTope mocTosHHOro 0o0BEMa cMeIIald yrapHBIH ra3 U Bojopoja. Yepes
HEKOTOPOE BpeMs yCTAaHOBIWIOCH PABHOBECHE:

CO(r) + ZHg(r) <__"> CH3OH(1-)
(Ipyrue mpolieccsl B CHCTEME HE IPOTEKAIOT. )

Hcmons3yss maHHBle, TpHUBEACHHBIE B Tabimumie, HaHIUTe pPaBHOBECHYIO
koHneHnTpanuio CO (X) 1 HCXOAHYI0 KOHIEHTpaIuio Bogopoa (Y).

BemectBo CcO H» CH;OH
HcxoHas KOHIEHTpausa (MOJIB/J) 0.4
PaBHOBecHas KoHIIEHTpaIus (MOJIB/ 1) 0,1 0,25

BBIﬁepHTe 13 CITHCKAa HOMEpPpaA ITPABHILHBIX OTBCTOB.

1) 0,1 moms/n
2) 0,15 monw/n
3) 0,25 monw/n
4) 0,3 Monp/1
5) 0,35 monw/n
6) 0,6 monw/n

3anumnmre B TaOIUIly HOMEpa BBIODAHHBIX BEIIECTB II0]] COOTBETCTBYIOIHMU
OyKBaMm.

X Y

OT1BeT:
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VYcTaHOBUTE COOTBETCTBHE MEXIY (hopMyroil raza u KadyecTBEHHOH peakiueil Ha
3TOT Ta3: K KakJgol Imo3unmuu, oO0o3HadYeHHoH OykBoil, mojbepure
COOTBETCTBYIONIYIO MO3UITHIO, 0003HaYeHHYIO U POI.

O®OPMVIJIATA3A KAYECTBEHHAJS PEAKIA
A) O; 1) Ilpu mpomyckaHHU 4Yepe3 pacTBOpP HHUTpaTa CBHHIA
b) H.S oOpa3yeTcst TEMHBIH 0CaJIOK.
B) NH; 2) HonkpaxmampHasg OyMakKKa OKpaIlMBaeTcs B CHHHI
1—‘] HI IIBCT.

3) Ilpu mpomyckaHuH depe3 pacTBOpP HHUTpaTa CBHHIIA
oOpa3yeTcs KENTHIH 0CaJOK.

4) BmakHas JakMycoBasg OyMakka OKpaIlHBaeTCA
B CHHHH IIBET.

5) Ilpu mpomyckaHHHU Yepe3 pacTBOp HHTpaTa cepedpa
oOpa3yeTcs OelbIil XJIOMbEBU/THBIN 0CAJIOK.

3anumuTe B TAaOIUIYy BRIOpaHHBIE MU PHI 10T COOTBETCTBYIOIMMH OyKBaMU.

A|b|B|T

OT1BEeT:

YcTaHOBHTE COOTBETCTBHE MEXKIYy Ha3BaHHEM J1abopaTOpHOTO OOOpYAOBAaHUA U
ero IpHMEHEHHEM: K KaXXJOH IO3UINU, OO0O03HAaUYeHHOW OYKBOI, ITOg0epuTe
COOTBETCTBYIOIIYIO ITO3UIHI0, 0003HAYEHHYIO ITH(POIi.

JIABOPATOPHOE OBOPYJIOBAHUE I[TPUIMEHEHUNE
A) sxcukatop 1) cmemmBaHme pacTBOPOB
b) minockomonHas konba 2) TOYHOE U3MEpEeHUe
B) mmarens HeOOoNbIoro 00LEMa
JKHUIKOCTH

3) mepeHOC TBEPJIOTO
BEIIECTBa B pacTBOP

4) BBICYNINBAHUE BENIECTB,
XpaHEHHE TUTPOCKOIMMIHBIX
BEII[ECTB

3anummmTe B TaOIUIYy BRIOpaHHBIE IU(PHI 10T COOTBETCTBYIOIMMH OyKBaMU.

A|b|B

OT1BeT:
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Omeemom K 3a0anuam 2628 aeiaemca 4ucio. 3anumiume 3mo 4ucjio 6 noje
omeema 6 meKcme paoomovl, coOA0AA NPU IMOM YKAZAHHYIO CHIENEeHb
mounocmu. EOunuyst usmepenus ¢puzuueckux eenudyuH 6 ONaAHKe omeema
yKazvieamo He HyxcHo. Ilpu npoeedenuu pacuémoe 0na écex rieMeHmo8, Kpome
Xaopa, UCHOIL3YIMeE  3HAYEHUSA  OMHOCUMENbHBLIX  AMOMHBLIX  MACC,
svipaxicennvte yeavimu yucaamu (Ar(CI) = 35,5).

26

27

28

Ckonpko rpaMMoB 10%-ro pacTBOopa cepHOH KHCIOTHI Hajgo Ao0aButh K 120 T
30%-T0 pacTBOpa TOTO K€ BEIECTBA, YTOOBI MOIYyIHTh 16%-i1 pacTBOp?
(3amummTe 9UCIO ¢ TOYHOCTHIO JI0 IENBIX. )

OT1BET: T

OpHa U3 peakluil aTFOMOTEPMHUH IIPOTEKAET B COOTBETCTBUU C TEPMOXUMHUYECKHM
YpaBHEHUEM:

3Fe304(_-[3_) + SAl(_TB_) - 9Fe(1-3_) -+ 4AIQO3(TB.) + 3345 Kﬂ}K
Omnpenenure KOIMYECTBO TEIUIOTHI (B K/[2K), KOTOpOE BBIAEINIIOCH B PEaKIHU,
€CJIH B pe3yibTaTe oOpa3oBaioch 3,36 1 xene3a?
(3amunmuTe YUCIO ¢ TOYHOCTHIO JI0 I€CATHIX. )

Otgert: KkJ[x.

N3 112 xr oOoraménnoii ¢ochaTHONU PyABI B pe3yibTaTe psja IpeBpalleHUi,
npoucxoguBmmx co 100%-m BeIxogom, momydmm 58,8 kKr oprodocdopHoil
kucioTel. CUuuras, 4To pyJa COJAEPHKUT €IUHCTBEHHBHIN (ocdaTr — dTopanmatut
Cas(PO,)sF, paccunraiite ero MmaccoByto o010 (B %) B pyze.

(3amumuTe YHCIO ¢ TOYHOCTHIO JI0 IENBIX. )

OT1BeT: %.
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Yacth 2

Jlna 3anucu omeemoe Ha 3a0anusn 29-34 ucnoyivyime Yucmuvlil TUCH OYMAZU.
S3anuuwiume cHauana Homep 3aoanusa (29, 30 u m.o0.), a 3amem e2o noopobHoe
peuienue. Omeemul 3anucviéaime YémKo u pazoopuueo.

Jliist BemosmHeHuA 3agaHuil 29 u 30 HCIIonb3yiTe CIIeAYIOUI IEPEYEHb BEIECTB:

cynbdaTr Kanusd, THIOXJIOPUT Kajus, THUAPOKCHJ Kailusd, KapOOHAT aMMOHUA,
cymear xpoma(lll), oxcup amomuHNA. J[OMycTHMO HCIONB30BaHHE BOJBI
B Ka4eCTBE CPEJIbI ISl IPOTEKaHUSI pEaKITHIIL.

29

30

31

32

13 IIPESIJIOKCHHOTO I[IepCcUHA BI:IGGPHTG BCIICCTBA, MCHKIY KOTOPLIMH
OKHCIIUTCIIBHO-BOCCTAHOBHUTCIbHAA PCEAKINA IIPOTCKACT C HN3MCHCHHCM IIBCTA
pacTBOpa. B otBeTe 3anmmute YPaBHCHHEC TOJIBKO O,ELHOI\;I H3 BO3MOMKHBIX
OKHCIIHTCIBHO-BOCCTAHOBHTCIIBHBIX peaKl{Hi;I C y4aCTHEM BLI6paHHBTX BCIICCTB.
CocrtaBbTe BJIGKTPOHHBIﬁ 6aJIaHC, YKAXKHUTC OKHCIIUTCIIL H BOCCTAHOBHUTCIIL.

3 MMPSIIIOKCHHOTO IICPCYHA BCIICCTB BBI6epHTe BCIICCTBA, KOTOPLIC BCTYIIAIOT
B pCakKllHI0O HOHHOI'O oOMeHa ¢ 06p330BaHHGM OCaJlKa H Ta3a OJHOBPCMCHHO.
3anuInmTe MOJICKYIIAPHOE, IIOJIHOC H COKpaHIéHHOG HMOHHOC YpaBHCHHA PCAKITHH C
Y4aCcTHEM BBIﬁpaHI{BIX BCIIICCTB.

KapOoHat cBUHIIa IpOKATIIN Ha BO3AyXe MPH BHICOKOI TeMmepaType U MOTyIIIIH
ApKO-KpacHbIl mopomiok. K HeMy mo0aBuin pa30aBiIeHHYIO a30THYIO KUCIIOTY,
oOpa3oBaBIuiicss TEMHO-KOPHYHEBBIH 0CaJ 0K OTQHIBTPOBAIH, NPOMBUIN U
Beicymii. K GunbTpaty npuwinmm pacTBOp HOAU/Ia KK, U BhITA APKO-KENTHIH
ocajok. K TEMHO-KOpHYHEBOMY BENIECTBY J0OAaBHIH KOHIIEHTPHUPOBAHHYIO
COJISIHYIO KUCIIOTY U HaOJII0/1aau BhIJEeIeHIE XK ENTO-3eIEHOTO0 ra3a.

Hammmire MoneKynspHbIe ypaBHEHUS YEThIPEX ONUCAHHBIX PEaKIUd.

Hamumnmite YPpaBHCHHA peaKlIHfI, C IIOMOHIBIO KOTOPBIX MOKHO OCYIINCCTBHTL

CIICOAYIOIINC IIPpCBPAICHUA:
H, Ni Br KCN H,0, HCI
2 C4H6 40 iC‘: Xz (M36)= X3 2 s CGH804

Ilppy HanmcaHum  ypaBHEHHII  pEakIMil  yKa3blBallTe IIPEUMYIIECTBEHHO
oOpa3yroniuecss MPOYKTHI, UCIOIB3YHTEe CTPYKTYpHBIE (OPMYIIBI OPTaHHYECKHX
BEII[ECTB.

auetuneH —= X,
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CMech [IByX AalKaHOB, SBISIONUXCA OMDKAWIIMMH TOMOJOTaMH, HMeeT
OTHOCHUTEJIbHYIO IUIOTHOCTH Mo Bomopoay 9.4. Ilopuuro cmecum maccoinr 2,82 T
MOJIHOCTBIO COXIJIH, a OOpa30BaBIIMICSA YIVIEKUCIBIH Ta3 IMPOMyCTUIN dYepes
B3BECh, MOIyYEHHYIO TIIATEIbHBIM IepeMenmBanueM 12 r kapOoHaTa KalbIlui U
250 r Bogel. PaccunTaiiTe MacCoBYIO JIOJIIO COJIH B 00pa30BaBIIeMCs pacTBOpE.

B otBere 3anummTe ypaBHEHUs peaKIHil, KOTOPbIE YKa3aHbI B YCIOBUH 33J1a4d, U
MPUBEIUTE BCE HEOOXOJMMBIE BBIYHCICHUS (YyKa3bIBaiiTe eIHHUIBI U3MEpPEHUS U
0003HaYEHUA HCKOMBIX (PU3HYECKUX BEIHYUH).

HemzBectHOE Opranmyeckoe BemecTBo X coaepxutr 78,5 % yruepona, 8,41 %
BoZiopoZia U a30T. lIpu OOBIYHBIX YCIOBHSAX 3T0 — TBEPJIOE BEMIECTBO, ILIOXO
pacTBOpuUMOE B Bojle. X pearupyeT ¢ a30THOH KHUCIOTON B cOOTHomeHuu 1 : 1 u
c OpoMHOI1 BOJIOl1, /1aBasi €IMHCTBEHHOE MOHOOPOMIIPOU3BOIHOE.

Ha ocHOBaHNU JJaHHBIX YCIIOBHSA 3aJja4ll:

1) onpenenmure MonekyIsipHyro ¢GopMydy BemecTBa X U YCTAaHOBHTE €ro
CTIPYKTYPY;

2) HaIIMINIATE ypaBHEHHE B3amMOJeHcTBHA X ¢ OpoMHOI BOJOH (B ypaBHEHHH
UCIIONB3YHUTE CTPYKTYpPHBIE (POPMYJIBI OPraHUIECKUX BENIECTB).
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