Bceepoccuiickasi 0JIMMNIEAAA KOJILHUKOB 10 XUMUU
IIxoabHbII 3TaN, 9 KJIacc
04 oxTs0ps 2017 roaa

Pemrenue 3aaau.

3aganue 1.
1. Jlns oTneneHus CUpTa OT BOJBI MOYKHO MCIIOJIb30BaTh METO/;

1) punsTparmu
2) neKaHTaluu
3) AMCTHILISILMH
4) cyomumanuu
2. BriOepure yTBepxKaeHUE, B KOTOPOM TOBOPHUTCS O KHCIOPOZE KaK O IIPOCTOM BEIIIECTBE.
1) Kucnopo noiep>kuBaeT ropeHue.
2 )Kucnopo BXOAUT B COCTaB YrIICKHCIIOTO ra3a
3) Kucnopon pacrosioxeH B IEpUOANIECKOI TaOIHUIIE PSIOM C a30TOM
4) ATOM KHCIIOpOJIa UMEET 8 DIIEKTPOHOB
3. B kakom u3 00pa3IoB 0IMHAKOBOH MacChl — 30JI0Ta MM cepedpa — COAEPIKUTCS OOJIbIIEe
aToMOB? 3aNMIIMTE CUMBOJI DJIEMEHTA, COOTBETCTBYIOIIETO IPABUIBHOMY OTBETY.
4. CKOJBKO rpaMMOB KHCJIOPOAa HEOOXO0AUMO JUIs TOJTHOTO B3aumoeicTsus cl1,2 i (mpu
H.y.) Bojoposia? OTBET OKPYTJIUTE 0 LETbIX.
5. B HEKoTopoM coeTMHEHNH Ha OJIMH aTOM CEpPbI MPUXOIUTCS JIBA aTOMa

KHcCJIopoaa. COOTHOI_HGHI/IC MacCcC CEphI U KUCIIOpOJa B 3TOU MOJICKYJIC PABHO:
1) 1:1

2)1:2
3)2:1
4)2:3
Pemenne:
3ananue Conep:xaHue BEpHOIo 0TBeTa Bbanabl
1 3 5
2 2 5
3 Ag 5
4 4 5
5 1 5
Hroro 25
3ananue 2.

HNmeercs 120 T cMecu Tiecka, IIMHKA M METAJUIMYECKOro Kaiblmsa. Kakos
KOJINYECTBEHHBIN COCTaB ITON CMECH, €CiM NMpU 00paboTKe ee U30BITKOM BOJHOTO PAacTBOpa
XJIOPOBOJOPOJIHOM KHUCJIOTHI BblAensiercs 26,88 1 raza (H.y.) U ocraerca 62 T
HEPACTBOPUMOI'O OCAKA.

Pemenne:




1) B u30bITKE XJIOPOBOJOPOJHOW KHCIOTHI He pacTBopsieTcs mnecok (SiO2) M MOTHOCTBHIO
pPacTBOPSETCS IUHK U KaJIbIHH

Zn + 2HCI = ZnCl; + H21 (1)

Ca + 2HCI = CaClz2 + H21 (2)

2) Ha maccy mecka B HMCXOOHOM CMECHM NpHUXOAMTCS 62 T, a CyMMapHas macca
npopearuposasimx Zn u Ca paBna 58 .

3) IlycTh B MCXOMHON CMECH COIEpKUTCA X Moib ZN u y monb Ca. B coorBercTBHU C
ypaBHeHUAMHU peakiuii (1) u (2) KoaMuecTBO BBIIACIMBIIETOCS BOJIOPOAA TAK)KE COCTABISET X
MOJIb (IJ1s1 IEPBOM peakiMu) U y MoJIb (IJis1 BTOPOM peakuuu). B cOOTBETCTBUM € yCIIOBUEM

3aJJaHHS
26,88/22,4=x+ty(3)
3Hasi cyMMapHYyI0 Maccy mpopearupoBaBmux Zn u Ca, MOXKHO 3alucaTh
65x + 40y =58 (4)

4) Pemas coBmectHO ypaBHeHUs (3) u (4), okoH4arenbHO noiayyuM x = 0,4 monb, y = 0,8

MOJIb.

3TOMy KOJIMYCCTBY HMHKA U KAJIbIIHUA COOTBETCTBYIOT MX MACChI, paBHLIC

m (Zn) = 0,4 moib - 65 r/mMmois =26 T
m (Ca) = 0,8 moutb - 40 r/mMmosb =32 T

Yka3anus K oeHMBaHUIO:

OasuIbl

DJIEeMEeHT pelIeHHs

Banasl

3a nmpaBWJIbHOE HaNKMCAHUE ypaBHEHUH peakuuii mo 3 Oasia

Pacuér xonuuectBa BCUICCTBA BOAOPOAA

Cocranenue GopMyJibl HAXOKICHUS MacChl CMECH

Pemmenne cucreMsl ypaBHCHI/Iﬁ 1 HaXO0XJICHHUEC KOJIMYCCTBA BEIICCTBA MCTAJIJIOB

Brrunciaenue Maccel OWHKAa U KaJbIHUA

N Ol Wb

HToro




3aganmne 3.

Xaopohuin — 3eJIeHblil TUTMEHT PAacTeHUH, yJacTBYIOIIUI B mpouecce (HOTOCHHTE3a
— TIpE/CTaBISAET COOOW CIOXKHOE OpraHWYecKOe COCIUHEHHE C MOJSIpHOW Maccoir 892
r/monb. B cocraB xsopoduiut Bxoast (o macce): Mg — 2,69%, C — 73,99%, O — 8,97%, N —
6,27%, ocTambHOE — BOJIOPOI.
1. Paccuuraiite, CKOJBKO aTOMOB MAarHusi COJCPXKUTCS B OJHOW MOJICKYIIE
xJopodua.
2.BeiBenuTe pocTeiinyio hopmMyry xiaopoduinia.
3. TBepawiii octatok, momydeHHbl npu cxurannu 100 v xnopodwuira, pactBopuiu B 200
r 10%-o0i1 constHOM KHCIOTHI. PaccunraiiTe MaccoBbIC JOIU BEIIECTB B IOJY4EHHOM PacTBOPE.

Pemenue:
1. IMockonmpky MoumsipHass Macca xJjopodmmna coctraBinser 892 r1/Monb, TO Ha MarHui
npuxomurcs 892x0,0269 = 24 r/mMonb, YTO COOTBETCTBYET OJHOMY AaTrOMy MarHus B

MOJIeKYJIe (TOCKOJIbKY MOJISIpHAsl Macca MarHus paBHa 24 1/MoJb).
2. AHaNOrMYHO paccuuTacM W3 JIaHHBIX 3agaud  Opyrro-popmyny  xiopoduiia
MgC55H7205N4.

3. Cxuranue CIOXHBIX BEIIECTB 4alle BCEro MPUBOAUT K OOpa30BaHUIO OKCHJIOB
TEX DJIEMEHTOB, KOTOphIe 00pa3yloT MCXOJHOE BeHlecTBO. TakuM 00pa3oM, TBEPABIM
MNPOAYKT CXKUTAHUA XJIOpoduiia MOxeT ObITh Toabko MQO, KOTOpHIi pearupyer ¢ COISTHOU
KUCJIOTOW YPaBHEHUIO:

MgO + 2HCI = MgClI2 + H20.
B 100 r xmopodumia comepxutcs 100x0,0269 = 2,69 r wm 2,69/24 = 0,112 monb
aromoB marHwus. Otciona cinenyet, uro N(MgCI2) = n(MgO) = n(Mg) = 0,112 moJb.
B cBoOI0 04epesp COMSIHOM KUCIIOTHI BBE/ICHO B PEAKIIUIO:
m(HCI) = 200x0,10 = 20 r, n(HCI) = 20/36,5 = 0,548 mou1b.
[lo ypaBHEHMIO peakIMM BHUAHO, YTO COJITHAas KHUCIIOTa B3siTa B M30bITKE. M30BITOK
KHCJIOTBI COCTAaBHUII:

N(HCIu36 = 0,548 — 2x0,112 = 0,324 moms, M(HCus6 = 0,324x36,5=11,826 T

Macca pacTBOpa, MOJIYYEHHOTO TIOCIE PEaKIMH, CKJIAABIBAETCS M3 MAacChl pacTBOpa COJISTHOM
KHCJIOTBI M1 MAacChl pACTBOPEHHOT'0 OKCHJIA MAarHuUs:
m(p-pa) =200 + 0,112x40 = 204,5 r.
B koHeuyHOM pacTBOpe NpPUCYTCTBYIOT XJjopunx MarHus Maccoit 0,112x95 = 10,64 r
HETIPOpearupoBaBIIas COJSHAs KHUCJIOTa. VX MaccoBele JONM B PacTBOPE COCTAaBISIOT:
o(MgClI2) = 10,64/204,5 = 0,052 (5,2%)
o(HCI) = 11,826 /204,5 = 0,0578 (5,78%)

Yka3anus K OeHNBaHUIO:

Pacuér uncna aToMOB Marausi B MOJIEKyJie XJiopodriia 2 Gamna
Pacuér 6pyTTO-(hopmMyIiBl MOJIEKyYITBI XJI0poduIa 3 Gamta
®dopmyna TBEPIOTO OCTATKA 3 Gamra
YpaBHEHUE pEeaKUH C COTSHOU KUCITOTOMN 2 Gamna

Pacuér maccel xsopuga Maraus 3 Oana




Pacuét Macchl COITHOU KUCIOTRI 3 Oamna

Pacuér maccel pactBopa 3 Gamna
Pacuér maccoBoi 1011 XJIOpUa MarHust 3 dawta
Pacuét MaccoBoOU 10U COMSIHON KUCIOTEI 3 damta
HTroro 25 6aj110B
3amanmue 4.

W3BecTHO, 4TO B YeThIpeX MpoOupKax moa Homepamu 1, 2, 3 u 4 HaxosATCA PacTBOPHI
HCI, CaCl,, KCI, FeCls. OnHako He U3BECTHO, KAaKO€ HMMEHHO BEILIECTBO HAXOIWTCSI B
KOKI0W KOHKPETHOH mpoOupke. B kaxkmayo u3 mpoOupox 100aBHIM pacTBOp KapOoHATa
HaTpud. B npoOupke 1 BU3yanpHBIX U3MEHEHHMI HE MPOU30LLIO, B IpoOUpKe 2 00pa3oBajcs
ocaJioK, B mpobupke 3 oOpa3oBaica ra3, a B MpoOupke 4 OJHOBPEMEHHO MPOU3OILIO
o0Opa3oBaHue OcajKa U BblaeieHue raza. Onpenenure, Kakoe BeIECTBO HAXOIUTCS B KXKIOU
npobupke. OTBET MNPOWLIIOCTPUPYHTE COOTBETCTBYIOIIMMHU YpPaBHEHUSIMU pEaKlIUil B
MOJICKYJISIPHOM U COKpaIlleHHOW HOHHON (hopMax.

Pemienne:

1) ITpu B3aumopnericteun HCI u Na2CO3 obpa3syercs ras:
2HCI + Na,CO3 = 2NaCl + H20 + CO21
2H*+ CO3% = H,0 + COt
B npooupke 3 — HCI.

2) Ipwu B3aumoneiicteuu CaClz u Na2CO3 o6pasyercst ocanok:
CaCl, + Na2CO3 = CaCOs3| + 2NaCl
Ca?" + CO3% = CaCOs)
B mpo6upke 2 - CaCl,.

3) pu cnuBanuu BoaHbIX pacTBopoB KCl u NaxCOs3 He mpoucXoauT XUMHUYCCKON PEaKIIHH.
[Tostomy B ipobupke 1 — KCI.

4) Ipu cnuBanuu BoaHbIX pactBopoB FeCls u NaxCOz oqHOBpeMeHHO 00pa3yeTcst 0CaIoK U
Beiensiercst ra3. Peakumst mexnay FeCls u NaxCOs mporekaer ¢ HpPOMEKYTOUHBIM
obpazoBanuem kapOonara xkenes3a (111) ¥ MrHOBEHHBIM THIPOIN30M 00pa30BABIICHCS COMU
2FeCl3z + 3Na2,CO3 + 3H20 = 2Fe(OH)3] + 3CO21 + 6NaCl
2Fe3* + 3C0O3% + 3H,0 = 2Fe(OH)s] + 3CO21
B npo6upke 4 - FeCls.

YKka3anus K olleHUBAHUIO:

DJleMeHT pelieHust Bbanawbl
3a npaBUIbHOE ONpeEeTICHHE BEIIECTB B MPOOHpKax 1o 3 basna 12
[paBuibHOE HaMMCaHKUE MOJIEKYJIAPHBIX ypaBHEeHH 1o 3 Oasa 9
[TpaBunbHOE HaMMCaHUE COKPAIIEHHBIX HOHHBIX ypaBHEHHUH 10 3 6asuia 9
Hroro 30




