Pa36op 3apnanmii mkosbHoro 3tana BcOIll nmo xumuu nas 11 kaacca
2022/23 yuaebHbIit rox
MaxkcumanbHOe KOIM4ecTBO O0ayuioB — 48

Samanue Ne 1.1

YciaoBue:
K kakum Kjmaccam OpraHMuecKMX  COCJAMHCHMH  TMPUHAJIEKAT  OCHOBHBIE  KOMIIOHEHT bl

TNICPCUYHUCIICHHBIX BeH_ICCTB?

BapuaHTbI 0TBETOB:

Kpaxman KapOoHOBbIE KUCIIOTBHI
Ha¢ramm Crnoxuble 3¢hupbI
[Tapadun VYrieBosbl
[TonconueyHoe macio YrneBonopoasl
VYKcycHast 3CCeHLWs Ketomnsl
[MommTunenrepedranar

IIpaBujbHBIE OTBETHI:

Kpaxman — YrneBosbl

Hadrammn — YrieBogopoasr

[Tapadun — YrneBonopos

[Tonconneunoe Macno — CloXHbIE IPUPbI
VYkcycHas acceHimss — KapOoHOBBIE KUCIIOTHI

[Mommrunenrepedranar — CroxHbie 3hUpbI

Bann 3a kaxnyo Bepnyio napy — 0.5 6anna

MakcuMaabLHBIH 02751 — 3 0a/1a

Pewenue.

Kpaxman — yrneBon;
Hadramn, napadus — yrieBogopoasr;
[ToxconHeyHoe Macio, mommTIWICHTEpedTaTaT — CIOXKHBIE Y(PUPHI;

VYKCcycHast 5CCEHIMsI — KapOOHOBBIE KHCIIOTBI.
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YciaoBue:

K xakum xiaccam OpPraHNMYCCKUX

NCPCUNCIICHHBIX BeH_IeCTB?

BapuanTsbl 0TBEeTOB:
bensun
Hadramm
[TomBuHMWIA IETAT
VYKcycHast 3CCeHLMs
Caxap
Pw10wit sxup

IIpaBuiibHBIE OTBETHI:
bemsnn — YriieBonopoasl

Hadramm — YraeBogoponbt

[MonmuBurianeTat — CrokHbIe 3(DHpPBI

3aganue Ne 1.2

CO€ IUHE HUI MPpUHAIJICI)KAT OCHOBHEIC

KapOoHOBBIE KHCIIOTBI
CrnoxHabie 3UpHI
YrneBoasl
YrieBonopoabt

KeTtounbl

VYkeycHas accenimsi — KapOoHOBBIE KUCTIOTHI

Caxap — YrneBonbl

Pr16wit sxup — CrioxkHbie 3pUpbI

bauu 3a kaxnyw BepHylo napy — 0.5 6a/uia

MakcuMalabLHBIH 0a7151 — 3 0a1a

Pewenue.

bemsuH, HadTamMH — YIIIEBOIOPOIBL;

[TonuBuHMIaIETAT, PHIOUI KHUP — CIIOKHBIE FPUPHI;

VkcycHast acceHImsT — KapOOHOBBIE KUCIIOTHI;

Caxap — yryieBobl.

KOMIIOHCHT bI

bemun — 310 roprodasi CMCChb JICTKHUX YIJICBOAOPOAOB, B OCHOBHOM H30OMCPHBIX AJIKAHOB COCTaBa

C7H16 u CgHys.

Hadramn — 310 apoMaTH4eCKuil yriieBOJOPO/, COCTOANIMIA M3 ABYX OCH3O0JIBHBIX KOJIEL, MMEIOIINX

OOIIyI0 CTOPOHY:
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3aganue Ne 2

YciaoBue:

VYKaxure 4ucio CTPyKTypHbIX m3oMmepoB coctaBa C4Hp(O.

OTtBeT: 7

TouyHoOe coBIageHNe OTBEeTa — 2 0a/LIa

YciaoBue:

K xaxmMm ximaccaMm CoeqIMHEHMI OHH OTHOCSITCS?

Bapuantsl oTBeTa:
O AJbaeruanl
KeTonsl

@)
O IlpocTsie 3¢pupsl
O

CrmpTh1

IIpaBuJIbHbIEC OTBETHI:

O IlpocTtsie 3¢pupsl

O Crmprsl
YacTuyHoe coBnaaeHue co mrpapamu. 3a KaKiblii NpaBUJIbHBIA 0TBeT — 1 0asn
I Tpad 3a iumHMi nyHKT — 1 6amn

MakcuMaabHBIH 0a711 — 4 0a/L1a

Pewenue:

Uucno cTpykrypubix momepoB coctaBa C4Hp9O paBHo 7. UX cTpykTypHBIE (HOPMYIIBI:
OH OH
1 2 3 4

o O /OY
5 6 7

Coenvnennst 1-4 copepkaT THAPOKCWIBHYIO TPYINly, WU MO3TOMY OTHOCATCA K KJIAcCy CIHMPTOB.
B coeauHeHnsax 5—7 aTOM KMCJIOpOJa CBSI3aH C ABYMS aJKWIbHBIMU paJHUKaIaMH, 3TH COCIUHEHUS

OTHOCATCSI K KJIACCY MPOCTHIX (PUPOB.



3aganme Ne 3

Oo6mee yciaoBue:

Bemectro X — MNPOAYKT KPYINHOTOHHAXKHOTI'O XUMHWICCKOI'O0 CHHTC34, M3 KOTOPOIro IIOJIY4YaroT

XOpOIIO M3BECTHBIM BaM noimmep Y.

YciaoBue:

Jammmre Ha3BaHWE BEIECTBaA X.

OTBeT: cTHpoi (WM BUHWIOCH30M / ATeHWIOeH301 / eHWIITWICH / (GeHWIITEH)

Tounoe coBnagenue orsera — 0.5 0amia

YciaoBue:

3ammimre Ha3BaHWE moauMepa Y.

OTBeT: NOIMCTHPOI

Tounoe coBnagenue orgera — 0.5 0auia

YciaoBue:

Kaxwue BemecTBa MOTYT OBITh HCXOHBIMU JJISI TIOy9EHUsI MPOAYKTAa X B OMHY CTAIUIO?

BapuanTtsel oTBeTa:
o benson u atunex

o bewn3on u anerunen



o 2-OeHWIdTAHOIBI
o DTwideH3on
o 1-bpom-2-penmmTan

o Tonyon u meran

IIpaBuJILHBIE OTBETHI:
o 2-OeHwTAaHON
o DOTwidbeH3on
o 1-bpom-2-dbenmwmran
YacTuuHoe coBnajgeHue co mrpagamu. 3a KaxIblii NPpaBUJIbHBIA 0TBeT — 1 0aswn

I Tpad 3a mumHMi nyHKkT — 1 6amn

MakcuMaabLHBI 027151 — 4 0a/L1a

Pewenue:

Ha pucynke wm300pakeH BHHIWIOCH30JI (3TCHWIOCH30M, (PCHWIITWICH, (EHWIITEH), TpPUBHAJIHHOE
Ha3BaHUE KOTOPOTO — CTHPOIL

[TponykToM €ro paauKaJbHOW TONMMEPH3ALMK SIBISICTCS TIONHCTUPON (OOIIETIPHHATOE HA3BaHHE

nomznwepa), M3 KOTOPOIro M3roTaBJIMBAIOT IICHOIUIACT, Pa3/IMUHYIO IUIACTHUKOBYHO IIOCYAY, IIOAJIOKKH,

YIIAKOBKH U TIp.
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W3 npe1yio’keHHOr0  CIMCKA MCXOIHBIX BEIIECTB JIJII CHHTE3a CTHPOJIa UCTIONB3YIOTCS 3TWIOCH30M (B
MPOMBIIUIEHHOCTH  UCTIONB3YIOT JAEeTWIpHpoBaHMe B mpucyrcTBuM okcupa sxenesa(ILIID)), 2-
(heHwTaHOT (meruapataimst B TPHCYTCTBHU KUCIIOTBI) ®u  1-Opom-2-heHWDTaH

(merumpoOpoMuUpOBaHKE TOf JCHCTBHEM IICIOYH):
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3aganue Ne 4

Oo6mee yciaoBue:

Opnnaxapel HesHaiika Hamén CKISHKY ¢ O€CIBETHON >KMIKOCTHIO 0€3 HAAINCH U Tonpocuil 3HalKy
MOMOYb €MY Y3HaTh, UTOKe B Hel Haxonurcs. CHauasa 3Halika cxkEr 60.0 r coequHeHnst X, MpU 3TOM
obpazoBajock 67.2 1 (HYy.) yraekucioro raza u 72.0 T Boabl. 3aTeM 3Haiika Harpes BemecTBO X
¢ CuO ¥ K IpOIyKTy MpUOABIWI aMMHUAYHBIN PaCTBOP OKCHIA cepeOpa, IOBEPXHOCTh MPOOUPKH CTala
3epKaJIbHOM. DTHX JAHHBIX OKAa3aJIOCh JIOCTATOYHO, YTOOBI 3HalKa MOHSI, KAaKOe BELIeCTBO ObUIO B

CKJIIHKC.

YciaoBue:

3amammre OpyTTO-hOPMYITy COSIUHCHUS X.

OTtBeT:C3Hg0

TouyHoOE COBIAEHHNE 0TBETAa — 3 OajLIa

YciaoBue:

Hazosure coenunenre X no Homenkiatype MIOITAK.

OTtBeT: nponan-1-on

Tounoe coBnanenune orgeTta — 3 6anIa

MakcuManbHbIH 0211 — 6 6anI0B

Pewenue:

Onpenemmmm OpyrTo-hopMyiry coefuHernuss X. B ycioBuM TOBOPHTCS, YTO MpPU HATPEBAHHH €TI0
¢ okcunoMm menu(ll) m mocnenyromeit 00paboTKol peakTUBOM ToJUieHCa, TOBEPXHOCTH TMPOOUPKHU
CTAHOBHTCSI 3€pKaJIbHOM, mocepeOpénHoi. Ha 3ToM OCHOBaHMM MOXKHO MPEJNONOKUTH, YTO X — 3TO
CIIMPT, TIPU €T0 OKUCIICHMHA O00pasyeTcs allbJCeTHI, a ajbJIeTH BCTYMAeT B PEAKIHIO CepeOpsHOro
3epkaja. 3amuiieM peakiyo ropeHus X:

CnHxOy + (2n + x/2)O, = nCO; + x/2H,0

W3 ycnoBuss MOXHO paccuuTaTh, 4TO 00pa30BaJIoch 3 MOJIb YIIIEKUCIIOrO ra3a v 4 Moib BoAsl. Torna
B HCXOJHOM COEJVMHEHHH 3 MOJb YIiepoja U 8 Mol BOJOpo/a, Macca yriepona 3*12 =36 r, macca
Bomopona 8*1 = 8 r. Ha octaTok B coenuHennn npuxonurcss 60 — 36 — 8 = 16 r, To ecTh 1 MOJb
kucyopona. Takum obpazom, OpyrTo-popmymna CzHgO. YuureiBas, 4To pedb 0 TIEPBUYIHOM CIHPTE,
TOo X — 3T0 nponaH-1-oJ

CXxeMBbl peaKImil:
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Samanue Ne 5.1

YcaoBue:

Kakoe m3 TICPCUYUCIICHHBIX BCHICCTB SABJIICTCA OCHOBHBIM KOHCYHBIM IPOJAYKTOM (BCIJ_ICCTBO C)

CIEYIONIECH LIETIOUKH TpeBpaICHHI?

CHS HNO (owy |
Bri(lae)  KMnO, _ H,S0,(ou)
s A B C
FeBr, t,C t, C

BapuanTthbl oTBeTA:
o 3-OpoM-4-HUTpOOEH30HHAS KHCIIOTA
o 3-OpoM-5-HUTpOOEH30HAs KUCIIOTA
o 4-Opom-2-HUTpPOOEH30MHASI KUCIIOTA

o 4-6poM-3-HATPOOEH30HHAS KHCJIOTA

IIpaBuJbHBINA OTBET:
o 4-6pom-3-HUTpOOECH30MHAsI KUCIIOTA

TouHoe coBnageHue orBeTa — 4 0amLIa

Pewenue.

BpomupoBanre TONMyoda TPOTEKAET C TPEHMYIIECTBEHHBIM 00pa3oBaHWEM opmo- W napa-
OpOMTONYONIOB (METIIbHASL TPYIIIA — 3TO OpmMO/Napa-OpUeHTAHT ), TIPUIEM BBIXOJ] napa-u3oMepa
(65%) Oonbie, yuem opmo-mzomepa (35%). Jlanee MpOMCXOOUT OKHUCIICHME METIILHOW TI'PYIIIbI
110 KapOOKCWIbHOU. Tak kak OpoM siBIsieTCsl opmo/napa-opuenranrom, a rpyma COOH — wema-
OpPHEHTAHTOM, TO TIPMU HHUTPOBAHUM napa-OpOMOCH30MHOM KHCJIOTHI o0Opa3yercs 4-Opom-3-

HATpOoOeH30kMHast kucyora (BerecTBo C).

CH CH; MO0 HNO 350y "0
Brs (1 3kB.) KMnO, =y HaS04 0y @\
FeBry t °C L~ t.*C NO,
Br Br Br
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3ananue Ne 5.2

YciaoBue:

Kakoe m3 TICPCUYHUCIICHHLIX BCHICCTB ABJIACTCA OCHOBHBIM KOHCYHBIM IIPOAYKTOM (BCIJ_ICCTBO C)

CIEYIONIECH LIETIOUKH TpeBpaICHHI?

CHs HNO, o

H-;SO.;[KDHU..} Bl‘-;[l 3KB. ) KMHO.

t,"C FeBr,.t,C t, C

BapuanTtsbl oTBeTA:
o0 2-0poM-5-HUTpOOEH30IHAsT KHCIIOTa
o 3-OpoM-5-HUTpOOEH30HHAs KHCIIOTa
o 4-OpoM-2-HATPOOEH30HHAS KHCIIOTA

o 5-OpoM-2-HUTpOOEH30HHAsT KHUCIIOTA

IIpaBnibHBINA OTBET:

o 4-OpoM-2-HATPOOEH30HHAS KHCJIOTA

TouHoe coBnageHue orBeTa — 4 0a/LIa

Pewenue.

HurpoBanwe Toiyona TpoTeKaeT C TNPEeUMYIIECTBEHHBIM O00pa3oBaHMEM opmo- U Hapa-
HUTPOTOJIYOJIOB (METWIbHAS TPyINa — 3TO OpmMo/napa-oOpueHTaHT), IPUIEeM BBIXOJ 0Opmo-U30Mepa
(62%) Oomnpure, uem mapa-momepa (34%). Tak kak METWI SIBISIETCS Opmo/napa-opueHTAHTOM,
a Humpo-Tpylmma — Mema-OpUeHTaHTOM, TO TpPH HUTPOBAHUM  OPMO-HUTPOTOIYONAa MOTYT
obpaszoBaThCsi 2-OpoM-6-HUTpoTONYyOn u 4-OpoM-2-HUTPOTONYoJd. BBemenwe oOBEMHOro aroMa
OpoMa B opmo-TIONOKEHHE K METIWIy 3aTPyJHEHO IO CTEPHYECKUM MpPHYMHAM, TI0ITOMY
MPEUMYIIICCTBEHHO 00pa3yeTcs 4-0poM-2-HUTpoToNyol. Jlajiee MpOUCXOMUT OKHCJICHHE METWIHHOM

rpymmsl 10 kapookcwibHOM. Torma BemecTBo C — 3710 4-0poM-2-HUTpOOECH30MHAST KUCTIOTA.

-

HO. -O

@ H som,,u, NC’z Br, (1 aKB.) NO,  KMnO, NO;
FeBrs, t, °C t, °C

Br Br
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3aganue Ne 6

Oo6wmee yciaoBue:

TokcraHOEe OpraHuyeckoe BeriecTBO conaepxur 77.4 % yriaepona u 7.6 % Boaopojia 1mo Macce u eng
omuH aneMeHT. OHO TpenacTaBisieT COOOH OECIBETHYIO JXHIKOCTh, TEMHEKIIYI0 HAa BO3AYXE,
U TIpY JIeVCTBUM CWIBHBIX KUCIOT oOpasyeT comu. Hawubonee mpocToit crocod ero momydeHus ObLl

pa3zpaboTaH M3BECTHBIM PYCCKHM XMMHKOM B cepennHe XIX Beka.

YciaoBue:
3ammure MOJIIPHYIO MacCy 9TOTO BEIIECTBA, MPU PACU€ TaX OKPYIJIsisi aTOMHBIE MACCHI 10 COTHIX.

OtBeT BbIpa3uTe B I/MOJIb, OKPYIJIUTE 10 LEJBIX.

OTtBeT: 93

TouyHoe coBIageHNe oTBeTa — 3 0a/lIa

YciaoBue:

3ammmre Ha3BaHUE STOrO BCIICCTBA.

OTBeT: aHWINH
TouyHoe cOBIATeHHE 0TBEeTAa — 2 OajLIa

MakcuMaJIbLHBIH 027151 — 5 0a/1U10B

Pewenue.
Ha nemsBecTHBIN ameMeHT B cocTaBe BemlecTBa npuxogurcs 100 — 77.4 — 7.6 = 15%. O0Go3HauumM
aTOMHYyI0 Maccy anemenra 3a X. OmpeaenuM, B KAaKOM COOTHOIICHMM B HEHW3BECTHOM BEIIECTBE

HaXOOsATCA aTOMBI YIUICPOJa U BOAOPO/IaA. BOCHOJ'ILBYCMCH COOTHOLICHHUEM .
n(C) : n(H) : n(D) = 77.4/12.01 : 7.6/1.01 : 15/X= 6.445 : 7.525 : 15/X =6: 7 : 14/X

Tor):[a, CCJIM B MOJICKYJIC MPUCYTCTBYCT OAMH aTOM HCHU3BCCTHOI'O 3JICMCHTA, TO X=14 F/MOJ'IB, 9TO

azotr. bpyrro-dopmyna coequnenmsi: CgH,N, momsipras macca 93 r/moms. Cynst 1o ormcaHHIO
B YCJIOBHH, W3 BCEr0 MHOroOOpa3us BO3MOXHBIX HM30MEPOB, YAOBJICTBOPSIONIMX TakKoW (opmyre,

HY’KHO BBIOpaTh aHWIMH (JIpyrue Ha3BaHMS: aMUHOOEH30JI, (peHWIaMUH):

13



NH;

JleficTBUTENIbHO, 3TO TOKCHMYHOE BeuiecTBO (orHocurcst kKo Il kmaccy omacHocTH), TeMHeer
Ha BO3JyX€ 3a CUET OKHCJICHHS M 00pa30BaHMs COSIUHEHUN C CONPSKEHHOM CTPYKTYPOM, MPOSBISIET
OCHOBHBIE CBOMCTBA 3a CUET MPOTOHMPOBAHUSA aToMma azora. Hambonee mpocTol crnocod momydeHus
AHWIVHA, 3aKITIOYAIOIIMICS B BOCCTAHOBICHMM HUTpPOOEH30Ma JEHCTBUEM CYib(uaa aMMOHHS, ObLT

paszpaboran H.H. 3unuaeiv B 1842 Tonmy.

14



3aganue Ne 7

Oo6wmee yciaoBue:

Hwke npuBeneHa cTpykTypHas (opMylia JMMOHEHA — YIIIEBOIOPOa, OOYCIAaBIMBAOIIETO 3arax

LIUTPYCOBBIX.

YcaoBue:

Bribepure pearenr, ¢ koropsiM uMoHeH HE pearupyer:

BapuanTsl oTBETOB:

(@)

o

(@]

o

Br, (m30BITOK, B TEMHOTE)
HBr (1305ITOK)
NaOH (13065bITOK)

Bonnpiit pactBop KMnO, (M30BITOK, TIPU OXJIa>KCHUAN)

IIpaBuIBbHBIN OTBET:

o

NaOH (m30b1T0OK)

Touynoe coBnagenue — 1 oan

YciaoBue:

Jlns ciydaeB, KOrja peakiyss BO3MOXKHA, 3alMIIMTE 3HAYEHHE MOJSAPHOM MacChl OpraHM4eCKUX

COCJIMHEHMUI, SIBISTFOIIMXCS MPOMYKTaMu peakimy. OTBET BBIPA3HUTE B T/MOJIb, OKPYTJIHTE O TEJbIX.

15



OtseT: 456, 298, 204

3a KaxIbIi NPAaBUJIbHBIA MYHKT — 1 0ann

MakcuMaabLHBI 027151 — 4 0a/1a

Pewenue.

B cTpykType umoHeHa nuMmeroTcs nBe ABOiHbIe ¢BA3U C=C, KOTOpbIE U OTBEYAIOT 32 €I0 XUMUYECKUE
cBoiicTBa. Kak M3BeCTHO, aJIKeHbl pearupyroT ¢ OPOMOM, raJOreHOBOIOPOJAMH U MOTYT OKUCTISATHCS
MIepMaHraHaTOM KaJiisl, HO He pearupyloT co IesjodaMu. B peakimsix ¢ M30BITKOM peareHToB OyayTr

y4acTBOBATh 00€ ABOWHBIE CBS3H, TOI/Ia CTPYKTYpHbIE (DOPMYIIBI TPOYKTOB BBITIAST CJIEIYIOLM

obpazom:
H3C Br SC Br
@P _2Her ? 28 g
KMnOy, 0 °C
H,C OH
CH
HO CH;
OH

MomnsipHasi Macca NpoyKTa MpUcoeIuHeHNs OpoMa — 456 r/MoJIb, POYKTa TPHCOETUHSHUS

O6poMoBogopona — 298 r/Moib, TpoykTa okucieHus — 204 r/mModb.

16



Samanue Ne 8.1

Oo6wmee ycaoBue:

Opmnaxael Xumuk KonmOoukuwH 3axoren ciaenaTh KpacuBBIM cuHHME pacTBop. OH mpouyurali
B yueOHMKe, YTO JUI1 3TOr0 K roiyOOMy pacTBOpPY HEKOTOPOH COMM S HY)KHO J100aBUTH PacTBOP
THIPOKCHA HATpHsl, a 3aTeM K 0Opa3oBaBLIEMYCsl TOJyOOMY OCaJKy NPWIMTh BOIHBIM pacTBOp

pearenra C3HgO3. IIpu aTom romy6oii ocagok pacTBOPHUTCS ¢ 00pa30BaHHEM CHUHETO PacTBOpA.

YciaoBue:

3anmmmre KaTHOH B COCTaBE COCIIMHECHHS S, HAXOJAIIETOCS B HCXOAHOM TOITyOOM pacTBOpeE.

OtBet: Cu?t

TouHoe coBmageHue orBeTa — 1 0a/LI

YciaoBue:

3ammure Ha3BaHKWE JTO00ABJICHHOIO OPraHMYECKOro pearcHra.
OTBeT: INIMLEPUH
TouHoe coBnageHue oTBeTa — 1 0aI

MakcuManbHbIH 0211 — 2 0asL1a

Pewenue:

17



TomyGoli IBET XapakKTepeH I BOAHBIX PacTBOPOB, comepkammx katuoH Cu?*. Hammawme sroro
KaTHoHa TIOATBEpKIaeTcsl Takke oOpa3zoBaHumeM romyboro ocanka Cu(OH), mpu nobGamnennu

pacTBopa rugpokcuaa Hatpus: Cu?t +2 OH™ = Cu(OH), |

I'unpokeun meau(Il) MoXHO pacTBOPUTH 3a CUET KOMIUIEKCOOOpa30BaHKs, J00AaBUB B IIECJIOYHON
Cpe/ie OpraHMdecKoe BEIEeCTBO, OTHOcsAIeecs K kiaaccy 1,2-gmonmoB. Cyast mo TpuBeaeHHOU
B ycioBun ¢opmyne C3HgOsz, 370 TpexaTomHblii crmpTt — rmuepuH (mponas-1,2,3-tpuou,

nporianTpuoi-1,2,3). Toraa peakimsi paCTBOPEHUS] BBITJISIIUT TaK:

oH o HO/Y\?H
Cu(OH), + 2 Ho\/K/OH — O“SU—O + 2H,0
HO\)\/OH

18



3ananue Ne 8.2

Oo6wmee ycaoBue:

Opmnaxael Xumuk KonmboukwH 3axoren caenaTh KpacuBblii cuHM pacTBop. OH mpoyuran B
y4eOHUKEe, YTO I 3TOr0 K rolyOOMy pacTBOPY HEKOTOPOH COMM S HyXHO J00aBUTH PacTBOP
THIPOKCHA HATpHsl, a 3aTeM K 0Opa3oBaBLIEMYCsl TOJyOOMY OCaJKy NPWIMTh BOIHBIM pacTBOp

pearenra C,HgO,. [Ipu aTom romy6oii ocagok pacTBOpUTCS ¢ 00pa30BaHUEM CHHETO pacTBOpa.

YciaoBue:

3anmmmre KaTHOH B COCTaBE COCIIMHECHHS S, HAXOJAIIETOCS B HCXOAHOM TOITyOOM pacTBOpeE.

OteeTt: Cu?™t

TouHoe coBmageHue orBeTa — 1 0a/LI

YciaoBue:

3ammmmre Ha3BaHHUE I[O63BJ'I€HHOFO OpPraHn4CcCKoro pcarcHra.
OTBeT: 3TWICHIIIUKOIIbL

TouyHoe coBageHue orBeTa — 1 0aLI

MakcuManbHbIH 0211 — 2 0asL1a
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Pewenue.

[onmyGoii 1BEeT XapakTepeH IJIs BOIHBIX PacTBOpPOB, comepxamnmx katwon Cu?t. Hammaue 3TOro
KaTHOHA TOATBEPXKIAETCS Tarkke oOpaszoBamweM romydoro ocagka Cu(OH), mpu mobGaBneHumu
pacTBopa rugpokcuna Hatpus: Cu2t + 2 OH- = Cu(OH); |

IMunpoxcun menu(ll) MOXXHO pacTBOPHUTH 3a CUET KOMIUIEKCOOOpa30BaHMs, JT00ABHB B IICJIOYHOU
Cpelle OpraHMdecKoe BEIIeCTBO, OTHOcsmeecs K kimaccy 1,2-guonoB. Cyns mo mpuBene HHOU
B ycnoBud (opmyie CoHgOo, 3T0 ABYXaTOMHBIN CIIMPT — 3TWICHIJIMKONG (3TaH-1,2-11uoM, 3TaHIuoN-
1,2). Torna peaxiysi pacTBOPEHUs BBITJISIIUT TaK:

OH
OH  on h/

CuOH), + 2HO_J ——— O—CQU—0 + 2H,0
HO

20



3aganme Ne 9

Ycaosue:

B pebyce 3ammppoBaH XUMUYECKHI COCTaB HEKOTOPOTO BEIIECTBAa. PUCYHKH COOTBETCTBYIOT
3NIEMEHTaM, a YKCJla NOKa3bIBAIOT MX MPOLEHTHOE COIEp)KaHKE IO Macce.

B nonst 1715 OTBETOB 3aIMIIUTE CUMBOJIBI 3aIIM(POBAHHBIX AIEMEHTOB. B MPOMEKyTOUHBIX pacuéTax

ATOMHBIC MACCHI 3JICMCHT OB OprFJIﬂfITe J0 OECATBIX.

L SN
sby ¢
\%’,/
4
54.6% 12.7% 29.5% 3.2%

IIpaBuJbLHBIN OTBET:

54.6% 12.7% 3.2%

Pb C 0 H

3a kaxnblii npaBuJbHBIIH oTBeT — 0.5 0amia

YciaoBue:

Omnpenemure xuMuaeckyto (opmyiy BemecTBa. B orBere 3ammmmre 6pyTTo-(hopMyiTy, pacriolioKuB

ANIEMEHTHI B TOM K€ MOpsAJIKe, UTO U B pedyce
OTBeT: PbC407H12
TouyHoe coBIageHue oTBeTa — 3 0a/LIa

MakcuMaIbLHEBI 027151 — 5 0a/U10B
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Pewenue.
OueBWmHO, alMa3 yKa3blBaeT HAa yIyiepod. Macka sl JbIXaHus YKa3blBaeT Ha KHCIIOPOJI,
JTUPIKA0Ib — Ha BOAOPO/I.
[TycTh B cocTaB (opMYJILHOM €IMHHUIBI BellecTBa BXoauT | aTom yriepoaa. Toraa MpUXOmsIeec st
Ha HETO KOJIMYECTBO aTOMOB KHCIIOPOAA COCTABISIET
29.5*%12/(12.7*16) = 1.75.
KommuecTBo aromoB Bonopona — 3.2*12/12.7 =3
Ies0e 4yncI0 aTOMOB KUCJIOPO/ia TIOTy4aeTcs Mociie YMHOKEHUs Ha 4:

?7C407Hy
OmnpenenuM Maccy HEM3BECTHOTO JIEMEHTa, IMPUXOAIyocs Ha 4 aToma yriepoga. OHa cOCTaBHT:
54,6*4*12/12,7 =206 r/Monb, 94TO XOpOIIO (C YY4ETOM BCEX OKpPYIJICHWI) COOTBETCTBYET CBHUHILY,
M3 KOTOPOTO M M3rOTaBIIMBAIOT JIPOOH.
Hckomoe BemectBo — PbC,0,H;, (Pb(CH3COO0),*3H,0) — ceunyoswiii caxap wim caxap-

camypH.
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3amanue Ne 10.1

Oo6wmee ycaoBue:

[TpocToe BemiecTBO, 0Opa3yemoe 3neMeHTOM X, TP TOPEHMHM B KHCJIOPOJAE TpeBpaliaeTcs B

coequHEeHMe Y, a IpU TOPEHMM B XJOpe — B coeAuHeHue Z. Maccoble A0iu yieMeHra X B

MOyYE€HHbIX ~ COEAMHEHWSIX cocTaBsiloT 54.9%

u 52.3%

COOTBCTCTBCHHO.

00paboTanm BOIOH, K MOTy4eHHOMY PacTBOPY M00ABWIH JIAKMYC.

YciaoBue:

Kakum craner mBet nakmyca?

Bapuanrtsl oTBeTa:

O

o O O O O O

OTBerT:

O

ManrHOBBIM
Kpacueim
Kénreim
OpamxeBbIM
Po3oBeIM
CyanM

[IBeT makMyca He IBMEHUTCS

[[BeT nakMyca He U3MEHUTCS

To4yHOe coBImageHHe OTBeTa — 2 0aLIa

YciaoBue:

3ammre GopMyiy coeluHeHus Y.

OteeT: KO,

TouHoe coBmageHne oTBeTa — 3 0a/lIa

23
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MakcuMaabHBbIi 0a/1 — 5 0a/10B

Pewenue.
OmnpenenmuM MOJSPHYIO Maccy HEM3BECTHOrO 3JIeMEHTa. YJ00Hee 3TO JejaTh, HCXOAs U3
COIlEpXaHWsI ANIEMEHTA B XJIOPUZE, MOCKOJIbKY HAM HEM3BECTHA CTEIEHb OKUCIICHMS KHCIIOpOAAa B
00pasyronieMcs pU FOPEeHUH B KUCJIOPOJIE COEIMHEHUN.
[Tycts dopmyna ximopuna — MCly.
Torna MonsipHast Macca MeTaula COCTaBUT:

M = 52.3%35.5*x/47.7
IIpu x = 1 M =39 /M0, YTO COOTBETCTBYET KaJIHMIO
Xopun Kajms HE THAPOIM3YETCS B PacTBOpPE, TAK KAK COCTOMT M3 KaTHOHA CWIBHOIO OCHOBAHMS
(KOH) n annona cwipHolt kucyotrsl (HCI), nosromy okpacka MHAMKaTOpa MEHATHCS He OyJeT.

ITpu ropennu B kuciopoge oOpasyetcs Haanepokcewa, KO,.
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3aganue Ne 10.2

Oo6wmee ycaoBue:

[Ipoctoe BemiecTBO, 0Opaszyemoe 53JIeMEHTOM X, MpU TOPEHMH B KHCJIOPOJE IpeBpalaeTCs
B COe/IMHEHKE Y, a IPU TOPEHWH B mapax OpoMa — B coeluHeHUe Z. MaccoBbIe 10NN MeMeHTa X
B TOJIYYEHHBIX COEIMHEHUAX cocTaBistoT 59.0% wu 22.3% coorBercTBeHHO. CoenuHenne Z

00paboTam BOIOK, K MOTy4eHHOMY PacTBOPY 100ABWIN METWIOPAHXK.

YciaoBue:

KakxmM cTanet OBET MCTI/IJ'IOpaI-DKa?

Bapuanrtsl oTBeTa:
O ManmHOBBEIM
O Kpacubeim
o JKénTeMm
o Po3oBemM
o CummM
0 (DHOIETOBBIM

O HBGT JJakKMyCa HC UBMCHUTCA

OTtBeT:
O lIBeT nakmyca He U3MEHHUTCS

TouHoe coBmageHNEe 0TBeTAa — 2 0a/LIa

YciaoBue:

3ammmmre GopMyiy coeauHeHHS Y.

OTtBeT: Na, 0,
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To4yHoe coBImageHHe OTBeTa — 3 0aLI1a

MakcuMaJIbLHBIN 02711 — 5 0a/UI0B

Pewenue.
OmnpenenM MOISIPHYI0O MacCy HEM3BECTHOTO »dJeMeHTa. YIo0Hee 3TO JenaTh, HCXOHAs U3
cofiepKaHmsl JIeMeHTa B OpoMme, TIOCKOJIbKY HaM HEM3BECTHA CTENECHb OKUCIICHHS KHCIIOpoa B
o0pa3zyromeMcs Ipy TOPEHUH B KUCJIOPO/IE COETUHEHUM.
[Tycts dopmyna xmopuna — MBry,.
Torna MonsipHast Macca MeTalla COCTaBUT:

M =22.3*%80*x/77.7
ITpu x = 1 M = 23 1/MOJIb, YTO COOTBETCTBYET HATPHIO
bpoMun HaTpus He TUIPOMMBYETCS B PacTBOPE, TAK KaK COCTOMT M3 KAaTHOHA CWIBHOTO OCHOBaHHUS
(NaOH) u annona cwibHOM kucioThl (HBr), mosToMy okpacka MHIMKaTOpa MEHATHCS He OyaeT.

ITpu ropennt B kucnopoae odpasyercs Haanepokcun, Na, O,.
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3amanue Ne 11.1

Ycaosue:
Kaxoit 005EM BOJTHOTO pacTBOpa THIPOKCHIA Kalws ¢ KOHIeHTparped 0.2 Mob/J1 Hajo J00aBUTH K
120 M comstHo# kucnoThl ¢ pH=1, 4T00BI NOMyunTs pacTBop ¢ pH=7 (HelTpanbHas peakiys cpeisl)?

OTBeT BBIPA3UTC B MUWUIWINTPAX, OKPYIJIMTEC OO LCJIbIX.

OTtBeT: 60

TouyHoe coBnageHue orBeTa — 4 0a/LIa

Pewenue.

Bomoponusiit mokaszaress (PH) — 3T0 KOMMYECTBeHHAST XapaKTePUCTHKA KHCIOTHOCTH CPEJIbl, paBHASI
OTPUIIATEIILHOMY JECATHUIHOMY JIorapu(My KOHIEHTpAlldd HOHOB BOJIOpPOZA B PacTBOpE:
pH =— log[H*].

Torna KOHIEHTpaIysl KHUCJIOTHI B HICXOJTHOM pacTBOpE

C(kucmora) = 107PH (Momb/m);

KOJIMYECTBO BEIIECTBA KUCIIOTHI

n(HCI) = VHC)*C(HCI) = (120 mum)/(1000 ma/m)*10°! = 0.012 (mois).

IIpu cnmuBaHMM PacTBOPOB ILEJNIOYU M KUCJIOTHI TIPOUCXOJIUT PEAKIIHS

HEUTpaJIM3alU:

KOH + HCI = KCI +H,0.

JUI TIOJIHOM HEWTpalM3ald B PaCTBOPE OJHOOCHOBHOM KHCJIOTBI HAJl0

100aBUTH TAaKOE K€ KOJIMYECTBO BEIIECTBA OJTHOKUCIOTHOTO OCHOBAHUS

(mmenoun):

n(1esao0ub) = n(KUCIoTa),

V (mrenous ) *C(1enoub) = n(KUciaora),

V (menous) = n(kucnora)/C(11enous).

V(KOH) = n(HCI)/C(KOH) = (0.012 momnp)/(0.2 Mmons/m) = 0.06 1= 60 M.
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3amanue Ne 11.2

Ycaosue:
Kaxoit 005EM BOTHOrO pacTBOpa rUApoKcHaa HaTpus ¢ KoHneHrpamueit 0.03 Monb/i1 HaJ10 100aBUTh
k 150 mn BomHOro pactBopa a30THOM KHcJIOTHI ¢ pH=2, uToOBI momyuurs pactBop ¢ pH=7

(HeitrpanbHast peakiwst cpeipl)? OTBET BbIpa3uTe B MIWLTIIUTPAX, OKPYTIIUTE 10 LEJbIX.

OTtBeT: 50

TouyHoe coBnageHue orBeTa — 4 0a/LIa

Pewenue.

Bonoponssiit nokazatens (PH) — 3T0 KomMuecTBEeHHAsST XapaKTePUCTHUKA KUCIIOTHOCTH CPEIbl, paBHAs
OTPUIIATEIILHOMY JECATHUIHOMY JIorapu(My KOHIEHTpAlldd HOHOB BOJIOpPOZA B PacTBOpE:
pH =— log[H*].

Torna KOHIEHTpAIWsI KHUCJIOTHI B HCXOTHOM PacTBOpE

C(kucmora) = 10PH (momb/m);

KOJIMYECTBO BEIECTBA KUCIIOTHI

N(HNO3) = V(HNO3)*C(HNO3) = (150 mu)/(1000 ma/m)*10-2 = 0.0015 (moub).

[Ipu cnvBaHMM PACTBOPOB IIEJIOYH M KHCJIOTHI TIPOUCXOIUT PEAKIS

HEUTpaJIM3alU:

NaOH +HNO3; = NaNO3 + H,0.

JIng moyTHOM HeMTpa3ali B pacTBOPE OJHOOCHOBHOM KHCJIOTHI HAJlO

100aBUTH TAKOE YK€ KOJIMIECTBO BEIIECTBA OJHOKUCIIOTHOTO OCHOBAHMS

(mmenoun):

n(1esao0ub) = n(KUCIoTa),

V (mrenous ) *C(1enoub) = n(KUciaora),

V (menous) = n(kucnora)/C(11enous).

V(NaOH) = n(HNO3)/C(NaOH) = (0.0015 momp)/(0.03 monb/m) = 0.05 1= 50 M.
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3aganue Ne 12

Oo6wmee ycaoBue:

Onnaxxnbel HesHalika penmnun cuHTE3WpoBaTh JylmcToe BemlecTBo. OH pacTBopwi 1 Moib
OTHOOCHOBHOW KapOOHOBOW KHUCIOTHI M 1 MONb OJHOATOMHOIO CIHMpTa B OOJBIIOM M30BITKE
OPraHM4ECKOr0 pacTBOPUTEN U TMPOKUIKITWI PAcTBOP C HECKOJIBKUMHU KaIUIIMH MHHEpPajbHOM
KUCJIOTHI /IO TIPEKpallleHWsI WM3MEHCHMS COCTaBa CHCTeMBl. B pesymbpTaTe cuctema ocrajiach
TOMOTE€HHOM, mnpu 3ToM obpaszoBanock 0.5 mome cinoxHoro sdupa. Hesnaiika Obu1 oropuéH
HEBBICOKMM BBIXOJIOM MpPOAYKTa, MOITOMY 3HalKa IOCOBETOBAJ €MY HNOBTOPUTH SKCIEPUMEHT,

YBEJIMYUB KOJMYECTBO CIHpTa B 4 pasa.

YciaoBue:
3amure 3HaY€HWE KOHCTAHTHI PABHOBECHS peakimy, NpoBea&éHHOW He3Hakkoi.
OtBeT: 1

TouyHoOe coBIageHHe OTBeTa — 3 0a/LIa

YcioBue:
Ckonbko MOJb clokHOro 3dupa nomydwn Hesnalika Bo Bropom skcnepumente? OTBET OKpPYIJIHT €

IO IECATHIX.

OtBeT: 0.8
TouHoe coBnageHue orgeTta — 4 6aLIa

MakcuMadbLHbIH 0a71)1 — 7 0a/V10B
29



Pewenue.
B 3amaue npoucxoaur peakmus srepudukaim. OHa SIBISETCS 00PaTUMOM, TO €CTh MOXKET

NPOTCKATh KaK B IPAMOM, TaK U B 06paTHOM HanpaBJICHUU:

@) H* 0
2
R‘J\DH + HO’R — quoﬁz + HO

Bripakenue A1 KOHCTAHTBl paBHOBECHs OyIeT BHIMVIAAETH CIEIYIOIM 00pa3oM:

K = Cp(adupa)- C, (Bomw)/( C, (kuciorsr) C, (crmpra))

e Cp,— 3TO PaBHOBECHBIE KOHICHTPAIMM YYaCTHUKOB PEAKIMH (TO €CTh KOHUEHTPAIMU B MOMEHT
paBHOBECHS, a HE UCXO/HbIE KOHIICHTPAIUH).

Y4ureIBas, 9TO B YpaBHCHHM PEAKIMM TIEPe]l BCEMU YIaCTHUKAMHY OJTMHAKOBBIC KOA(P(HUITUSHTHI , TO
BOJIBI JTOJDKHO OBLIO 00pa30BaThCS CTONBKO K€, CKONBKO M cJokHOro 3¢mpa — 0.5 mombs. Torma
HenpopearupoBameii Kuciaorsl — 0.5 Moib, Herpopearupopamiero crmpra — 0.5 Mok,

Orcrona ciieyer, 9To KOHCTaHTa paBHOBecus peakmyu paBHa K = 0.5-0.5/(0.5-0.5) =1

Kak crmenyer w3 mpuaiuna Jle Illatenpe, Ay cMelieHHs] TONOXKEHUS pPAaBHOBECHS B CTOPOHY
MPOAYKTOB PEaKIMM HEOOXOIUMO YBEJIMYUTH KOIMYECTBO BEIIECTBA OJHOTO M3 UCXOAHBIX BEIECTB,
YTO U MPEJJIOKIWT CIAeaTh 3HalKa.

O603HaynM 3a X KOJIMYECTBO BELIECTBA CJIOXKHOTO 3¢upa, 00pa30BaBILETO BO BTOPOM OIIBITE.
Torna B MOMEHT paBHOBECHS KOIMYECTBO BEIIECTBA BOJ Bl — X MOJIb, HEIPOPEarupoBalie i KUcJI0ThI
— (1 - X) Mo, Henpopearuposaiiero crmpra — (4 - X) Molb.

[TomcTaBuB 3TH 3HAYCHUS B BBIPAXKCHUE JJII KOHCTAHTHI PABHOBECHS, TMOTyYUM YpaBHCHHE:
1=X2/((1 - X)(4 - X)), orkyma 5X =4, X = 0.8 Mo

JleiicTBUTEbHO, yBEIIMUEHUE KOMMYECTBA BEIIECTBA OJJHOTO M3 MCXOMHBIX BEIIECTB (CTMPTA)

MPUBEJIO K YBEJIMUECHUIO BBIXOJIA MPOAYKTA PEAKIMU (CIONKHOTO 3(hHpa).
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