BCEPOCCHUMCKAS OJIMMITHAJIA IITIKOJBbHUKOB 110 XUMHWHA
(MyHUIHMNIAJIBHBINA YTAN)

TEOPETUYECKUHA TYP
Bo3pacTHas rpynmna (9 kJjacc)

Pewenus u cucmema ouenuganus
MakcuMajabHaga oeHKa — 51 0asn

3amanue 9-1.

CocraBbTe ypaBHEHMsI peaKLUii B COOTBETCTBUH CO CXEMOI:
a) Conp A + Ilpocroe BemectBo B — X + ...

6) Coub A + Ilpoctoe BemectBo C — Y + ...

B)X+Y —>Z

Kpurtepun oneHnBanus

CopepxaHue BEpHOI0 OTBETa U YKA3aHHUS 110 OLIEHUBAHUIO Bamer

(momyckaroTcst UHbIE POPMYITUPOBKH OTBETA, HE UCKAXKAIOIINE €r0 CMBICTIA)

Bepuo npennoxxena Coisip A 20

Bepno npeasnoxkensl [Ipocteie BemectBa B,C —no 1 6 26

Bepho coctaBiienbl ypaBHeHHs peakuuid — 1o 1 6 30
Hroro: 70

IIpuMepHBIH BapuaHT OTBETA

Couib A — CuBr2

CuBr; + Fe = FeBr; + Cu

CuBr; + Cly = Bry + CuCl,

Cu + Bra=CuBr;

3ananue 9-2.

B Hameii xu3HU U OBITY MIMPOKO MPUMEHSIETCS OJUH U3 MPEACTaBUTENEH [[BETHBIX METAIIOB —
ATIOMUHUN. Anromunuti uau  "kpviiamoil memann” WMEET yHUKalIbHBIE CBOMCTBA, KOTOpBIE
o0ecrieunBarOT €My YHUKaJIbHOE IIPUMEHEHHE: KOpPpPO3UiiHasl YCTOMYMBOCTh MeTalljia, JETrKOCTh,
IUIACTUYHOCTB, 3JIEKTPOIIPOBOAHOCTD, IIPAKTUUECKU ITIOBCEMECTHOE HAXOKICHHUE B IPUPOJE.

B ObiTy ajoMHHMI uyalie BCEro HCMONb3yeTcs MeOeNbLUIMKaMUu HpH TNPOU3BOJICTBE
KOPITyCHOM Me0enu M KyXOHb, KOMIIAHHUSMH I0 TPOMU3BOJCTBY OKOH, IPOU3BOAUTENISIMU
OBITOBOM TEXHUKU: IMBUIECOCOB, YTIOTOB, XOJOJIWIBHUKOB, CTUPAJIBHBIX MallUH U TIp.
YnakoBO4Hasi MPOJYKIUS UCHOIB3YET HE TOJBKO AIFOMUHUEBYIO METAIIMUECKYIO (OJIBIY, HO U
CHeMalIbHO pa3pabaTbhiBa€Mble CIIOMCTBIE MaTepHallbl: IPUMEPOM MOXKET CIY)KUTh Jto0as
YIaKOBKa JJIs Yasi WK II0KOJIa/1a WK TyOa J1yst 3yOHOM MacThl.

[upokoe mpUMeHEHNE aTIOMUHUEBBIX CIUIABOB B BOGHHOI, aBMa- U PAKETOCTPOCHUHU
00yCJIOBJIEHO €ro MaJleHbKOM Maccod W MPOYHOCTHBIMU XapaKTEPUCTHKAMH. AJIOMUHHNA U
CIUIaBbl Ha €ro OCHOBE HAaxXOoJiT Bce Oosiee MIMPOKOE MPUMEHEHHE B CcyaocTpoeHuu. U3
IIOMUHUEBBIX CIIABOB U3TOTOBISIOT KOPIYCa CYAOB, MaayOHbIE HAJCTPOUKH, KOMMYHHUKAIIUH
U Pa3JInYHOTO PoJia CyZI0BOE 000pYyI0BaHHE.

XOpOIIO U3BECTHBI CIIJIaBbl ATFOMUHUS: AFOPATIOMUHUN U CUITyMHUH.

JwopaniomMunuii __(1iopajiab) — coOupaTenbHOe 0003HAaYEHUE IPYNNbl  BbICOKONMPOYHBIX
CIJIABOB HA OCHOBE AJTIOMUHHUS C 100aBKaMU MEIM, MarHUs U MapraHua.

CraHaapTHBIH cOCTaB AIOPAJTIOMHHUSA (CIUIaBa HA OCHOBE aJTIOMUHUS, B KOTOPBIM JOOABISIIOT
MéeZlb, MarHHii, MapraHel 1 JIpyrue 3J1€MEHTHI):

amoMuHmii (ocHoBa) — 93%; menb — 5%; marumii — 1%; mapranen — 1%0.




CHJIyMHH — aJIFOMHUHHUEBO-KPEMHHEBBIN CIIJIaB, KOTOPBIM MCIIOJIB3YETCS B PA3IMUHBIX OTPACIIsIX
MPOMBIIUIEHHOCTH. OCHOBHOM KOMIIOHEHT — AJIFOMHHHI, KOTOpBI oOecrneunBaeT JIErKOCTh
Marepuajla M €ro yCTOMYMBOCTh K Koppo3uu. KpeMHM# UrpaeT KIIOYEBYIO pOJIb B
(GOpMHUPOBAHUM CTPYKTYpPbl CHWJIIYMHUHA, YBEJIUYHMBAs €ro IMPOYHOCTh W YJydlllas JUTEHHbIE
CBOICTBA.
CocTaB cullyMHHA pPa3idyaeTcs B 3aBUCUMOCTH OT ero Buaa. CyIecTBYIOT Pa3sHOBUIHOCTH
CHJIyMHHOBBIX CIUIABOB C 0o0Jiee BBICOKOW MPOYHOCTHIO 3a CYET TMOBBINIEHHOTO COJICPKaHUS
kpemHus (20%).

Brruucnure, obOpaser; Kakoro cruiaBa OJWHAKOBOW MacChl (AOpajib WU CHIIYMHH)
COJICPKUT OOJIbIIIee YHCTIO0 aTOMOB. OTBET MOATBEPIUTE pacUCTaMHU.

Kpurtepuu oneHnBanus

CojeprkaHre BEpHOTO OTBETA U YKA3aHUS 110 OLIEHUBAHUIO bayne
(monyckaroTcst UHbIE POPMYIUPOBKH OTBETA, HE MCKAXKAIOIINE €ro CMbICTIA)

[Tycts m(o6pasua kaxaoro cruiaa) = 100 r. Macca o0Opasua crijiaBa MOXeT
OBbITH IPUHATA 3 IEPEMEHHYIO BEIMYMHY U PELLICHUE BBINOJIHEHO C
IIEPEMEHHOM.

Onpez[eneHa Macca U KOJIMYECTBO BEIIECTBA aJIKOMHUHUS B O6p33].[€ 1 6
JIOPAIFOMUHUS

m(Al) =100 -0,93=93 r
n(Al) = 93/27 = 3,444 moms

Omnpenenena Macca 1 KOJTMYECTBO BEIIECTBA MEH, MarHUs M MapraHiia B 16
00pasiie TIopaTtOMUHUSL.
m(Cu)=100-0,05=5r
n(Cu) = 5/64 = 0,078 monb

m(Mg) = 100-0,01 =1 r 16
n(Mg) = 1/24 = 0,042 mous
m(Mn)=100-0,01 =1 r 16

n(Mn) = 1/55= 0,018 moib

OmnpeneneHo cyMMapHOe KOJIMYECTBO BEIIECTBA METAJUIOB B cOcTaBe oOpasiia
JIOPATFOMHHHUS
n(Me B cnase) = 3,444 + 0,078 + 0,042 + 0,018 = 3,582 moJb

OnpeieNIeHo YKUCI0 aTOMOB METAIOB B 00pasile JIOPATIOMUHHUS Onpeenenue
N(Me B crimase) = n(Me B crimase) - Na= 3,582 - 6,02- 102 = 21,564 - 102 41CIa aTOMOB
aTOMOB METaJIoB B
VI ompesieNieHo YHciIo aTOMOB KaKI0To MeTalia B 00pasiie JIOpaTIoMUHNs, | 00pasiie

a 3aTeM 06IIee YMCIO ATOMOB: JEOpans
N(AI) = n(Al) - Na= 3,444 - 6,02- 10% = 20,733 - 10%* aTomoB 26

N(Cu) = n(Cu) - Na= 0,078 - 6,02- 10?3 = 0,47 - 10 atomoB
N(Mg) = n(Mg) - Na= 0,042- 6,02 - 102 = 0,253 - 10 atomoB.
N(Mn) = n(Mn) - Na= 0,018 - 6,02- 102 = 0,108 - 10%® atomoB

Oo0rmiee uncno aroMoB: N(aToMOB MeTa/uIoB B AropamtomMuanin) = N(A) +
N(Cu) + N(Mg) + N(Mn) =20,733 - 10?3+ 0,47 - 102 + 0,253 - 10?2 + 0,108
10?2 = 21,564 - 10% atomoB

Omnpenenena MaccoBast 10JIs aJJIOMUHUS B CHUIyMHHE 0,56
100 — 20 = 80%

Onpez[eﬂeHa MacCa U KOJIMYCCTBO BCHICCTBA aJIOMUHUA U KPEMHUA B 06pa3ue 1 6
CHUJIIyMHHA.
m(Al)=100-0,8 =80
n(Al) = 80/27 = 2,963 Mo

m(Si)=100-0,2=20r 16
n(Si) = 20/28 = 0,714 mob




OnpezneneHo Ynuciio aTOMOB aJIFOMUHUS U KPEMHHUs B 00paslie CUIIyMUHa:
N(AI) = n(Al) - Na=2,963 - 6,02- 102 =17,837 - 10?2 atomoB
N(Si) = n(Si) - Na= 0,714 - 6,02 - 102 = 4.3 - 10* atomoB.

O6ee unciao atoMoB: N(aTOMOB QJIFOMUHUS U KPEMHUS B CUIIYMHUHE) = 26
N(AI) + N(Si) = 22,137 - 10® atomoB

N OIIpECaACICHO o6mee YuCJI0 aTOMOB B 06}’)331_[6 CUJIIYMHHA: B HA4YAJIC
OMpeCaACIICHO 061uee KOJIMYCCTBO BCIICCTBA aTOMOB B O6p3.3].[€ CIlJIaBa, a 3aTEM
— 06mee YHuCJI0 aTOMOB

Cnenan BbIBOA: B 00pasiie CUITyMHHA O0II[ee YKCIIO aTOMOB XUMHUECKHUX 0,56
3JIEMEHTOB O0JIbIIIe YeM B 00pasiie JIOPATIOMUHUS OJIMHAKOBOM MacChl.

Hroro: 116
3aganue 9-3.

CocTraBbTe ypaBHECHHUS PEAKIIMi, MPOTEKAOIINX 0€3 U3MEHEHUS CTCTICHEH OKUCIICHUS
3JIEMEHTOB, I10 CXEME:
Kucnorasiii okcung A — Bemectso B — Bemecrso C — Kuciorasiii oxcuz D.

OKCI/I,Z[BI AubD O6pa30BaHLI OJITHUM D3JICMCHTOM, HO B PAa3HbIX CTCIICHAX OKHUCJICHHA. BLI6epI/ITC
CaMOCTOATCIIbPHO BEIICCTBO A, a B KaUCCTBC PCAKTHBOB 00s13aTeNIHLHO HCHOHB3yﬁTC TpHU BEIICCTBA
nu3 Ha60pa: XJIOPOBOAOPOId, a30THAA KHCJIOTA, OKCHUA Maruus, OKCUJ 68.pI/I${, Cy.]'[b(bI/IT HaTpH:.

YacTpe peakuuii MOKET NIPOTEKAaTh B BOAHOM Cpeae.

Kpurepun oneHuBanus

CogepxaHuie BEpHOTO OTBETA M YKa3aHUS 110 OLIEHUBAHUIO Bbannbt
(momycKkaroTCst MHBIE POPMYITUPOBKH OTBETA, HE HCKAXKAIONINE €0 CMBICIIA)
BepHo npensnioxkenbl KUCIOTHbIE OKCHbl Au D —no 1 0 26
BepHo BbIOpaHbI peakTUBBI — 110 1 6 30
BepHo cocTaBiieHbl ypaBHeHMsI peakuuil — 1o 1 6 30
Hroro: 80

IlpuMepHbIi BApUAHT OTBETA

SO3 — MgSOs — MgSOs — SO;

SO3 + MgO = MgSO4

MgSO4 + NaxSO3 = MgSOs3 + Na,SO3

MgSOs + 2HCI = MgSO3 + MgCl, + SO2 + H.0O

3aganue 9-4.

CraB 1MHKa, Kene3a M Menu Maccod 12 1 (Macchl BceX KOMIIOHEHTOB PaBHBI) TIOMECTUIH B
15%-nyto consayro kucinotry Maccoi 300 r. PaccuutaiiTe MaccoBble TONMM BEIIECTB B

MOJTYy4YHBIIEMCS PACTBOPE.

Kpurepun onennBanus

ConepkaHue BEPHOTO OTBETA M YKAa3aHUS 1O OIICHUBAHUIO Batsr
(momyckaroTcst HHbIe (POPMYITMPOBKH OTBETA, HE UCKAKAIOIIHE €r0 CMBICIIA)

Zn + 2HCI = ZnCl, + H» (1) 16

Fe + 2HCI = FeCl, + H» (2) 16

m(Cu) = m(Fe) =m(Zn) =4r 0,56

n(Zn)=4/65 = 0,062 monb 0,56

n(Fe) =4/56 =0,071 monb 0,56




m(HCI) = 300 - 0,15=45r 0,56
n(HCI) =45/ 36,5 = 1,233 moub 0,56
CornstHast KUCJIOTA JUIsl PEaKIUU C METalIaMU J1aHa B U30BITKE, MOATOMY B pacTBope | 1 0
MocJie 3aBepIleHus peakiuii Oy1yT HaX0IUThCs 00Pa30BABIINECS XJIOPUIBI Kelle3a
Y IMHKA U OCTABUIMMICS XJIOPOBOJIOPOI.
n(FeCl,) = n(Fe) = 0,071 monn 0,56
m(FeCl,)=n-M=0,071-127=9,017r 0,56
n(ZnCl,) = n(Zn) = 0,062 mMob 0,56
m(ZnClz) =n-M =0,062 - 136=8,432r 0,56
ny(HCI) = 2n(Zn) = 0,124 monb 0,56
n2(HCI) = 2n(Fe) = 0,142 mounb 0,56
Nou.mpopear.(HCI) = N1 (HCI) + np(HCI) = 0,142 + 0,124 = 0,266 monb 0,50
Nocr.(HCI) = 1,233 — 0,266 = 0,967 moib 0,56
Mocr.(HC)=n - M =0,967 - 36,5=353T 0,56
m(nony4. p-pa) = m(p-pa HCI) + m(Zn) + m(Fe) — m1(Hz) — ma(H2)
ni(H2) = n(Zn) = 0,062 moJm 0,56
n2(H2) = n(Fe) = 0,071 moub 0,56
m(H2) =n - M =(0,062 + 0,071) - 2=0,266 T 0,56
m(mony4. p-pa) =300 +4 +4 — 0,266 = 307,734 r 16
w(FeClp) =9,017 /307,734 - 100% = 2,93% 0,56
®(ZnCly) = 8,432 /307,734 - 100% = 2,74% 0,56
o(oct.HCI) =35,3/307,734 - 100% = 11,47% 0,56
Hroro: 14
0aJuI0B
3aganue 9-5.

Onpenenure B MPOHYMEPOBAHHBIX MPOOHMPKAx O€3 ITUKETOK pPacTBOPHI CyibdaTa MarHus,
cynegara xeneza (ll), cynsdpara mequ (Il), aurparta xenesza (lll), Hutpara cepebpa, xnopuna
ATIOMHUHHUS C TOMOIIBI0 PAcTBOpAa THUAPOKCHIA HATPHS. YKKUTE NPU3HAKH, MO KOTOPHIM
oTIpefieNieHbl PACTBOPHI, HAMTUIIIUTE YPABHEHHsI COOTBETCTBYIOIIUX PEAKIUH, YKAKHUTE MPU3HAKU
peaKunii.

Kpurepun oneHuBanus

CopaeprkaHue BEpHOTO OTBETA U YKa3aHUS MO OLIEHUBAHUIO banne
(momyckaroTcsi HHbIE (POPMYIUPOBKH OTBETA, HE MCKAKAIOIINE €T0 CMBICTIA)

VYkazansl 11BeTa pacTBopoB cynbharta meau (I1), Hutpara xenesa (1), mo koropeim | 1 6
MO>XHO OMIPEIEIUTh 3TU pacTBophl — 110 0,5 6

Hanucansl ypaBHeHus peakuuii cynbdarta Maraus, cynbdara sxenesa (1), cynspara | 56
meau (1), autpara xxenesa (111), HurpaTa cepedpa ¢ pactBopom menoyn — o 1 0

Hanucanbl ypaBHEHHUsl peakLiMii HUTpaTa aIlOMUHMS C paCTBOPOM miestoud —mo 1 6 | 2

Ykazansl npu3Haku peakuuid —mo 0,5 6 30

Hroro: 110

Bapuanr orBera

PactBop cynbdara menu (1) umeer romydyro okpacky, pacTBOp HATpaTa xKeje3a
(1) — sxenroro nBera.

MgSO; + 2NaOH = Mg(OH)2| + Na2SO4
Mg(OH)2| — Genbrit ocamok

FeSO4 + 2NaOH = Fe(OH)2| + Na>SO4
Fe(OH)2| — cBeTi0-3e1eHbIi WK 3€JICHBIIH 0CaJI0K

CuSO4 + 2NaOH = Cu(OH)2] + Na,SO4




Cu(OH)2| — rony6oii ocamok

Fe(NO3)3 + 3NaOH = Fe(NOz3)3] + 3NaNO3
Fe(NO3)3| — 6ypslit ocaiok

2AgNO3 + 2NaOH = Ag>0| + 2NaNOs3 + H20
Fe(NO3)3| — uepHbIit ocaiok

AI(NO3)3 + 3NaOH = AI(NO3)3| + 3NaNO3
Al(NOz3)3| — Oenblit 0caioK, KOTOPBIH B M30BITKE PacTBOpA IICIIOYN PACTBOPSICTCS
Al(OH)s + NaOH = Na[Al(OH)4]

OueHka BBINOJIHEHHWS YYAaCTHHKOM JIOOOTO 3agaHusl He MOKeT OBbIThb OTpHIATEJbHOI,
MHHHUMAJIbHaA OLICHKA, BBICTABJIIEMAaA 3a BBIIIOJIHCHUEC OTACJIBHO B3ATOI'O 3aJaHU 0 0aJ10B.

HToroBas oreHKa 3a BBIOJHEHUE 33JaHUM ONpEAeIsIeTcs MyTEM CIO0XKEHHUS CyMMBbI 0ajuloB,
HaOpaHHBIX YYaCTHHKOM 3a BBINOJIHCHHE BCEX 3aJaHUH OJMMIIHMAHOTO Typa C TMOCIEAYIOIUM
npuseneareM K 100 O6ambHOI cucteme (ompenensercss MPOLUEHT BHIMOIHEHUS 3alaHUH yYaCTHHKOM
OT MaKCHMaJbHO BO3MOXKHOTO 0ajia 3a BBIIOJIHEHHE 337aHui). Pe3yabTaT BEIYUCICHUS OKPYTIISETCS
710 COTBIX.

Hamnpuwmep.

VY4acTHUK 3a BHINOJHEHUE BeeX 3a1aHuii HaOpan 40 Gaios.
40 / 51 (MakcuMasbHBIA 0auT 3a BBINOJHEHHE BCEX 3alaHMi JaHHOro kiacca) - 100 = 78,43137.
Pe3ynbraT OKpyriIsieTcs 10 COTHIX, ClIeoBaTenbHo, 78,43.



