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JaGopaTtopHo-npakTuyeckoe 3aHsaTue Nei

Tema: Katuonbl | 1 |l aHanuTuyeckoi rpynnbi.
Lenu: UsyuyeHure obLmX XapakTepUCTUK KAaTUOHOB MEpBOM aHANUTUYECKON rpynMbl COFMAcHO KUCIOTHO-
OCHOBHOW KraccudukaLmMi, WX 4acTHbIX peakuuit, 3HaKOMCTBO CO CBOWCTBAMU KaTWOHOB BTOPOI
aHanUTUYECKON rPynMbl U X CELMMUYECKAMM PeaKkLMamMu.
O6opyaoBaHue: WTaThs ¢ npobupkamu, NpobupkogepxaTenb, MHAMKaTopHas Bymara, hunsTpoBasnbHas
6ymara, AUCTUNNMPOBaHHas BOAA, Pa3faTouHbIl MaTepuar, Tabnuubl.
PeakTuebl: peaktus Heccriepa, xropup ammoHus, rekcaHutpokobanstar (lll) Hatpus, xnopup kanus,
XropuA, HaTpwsi, AUrMAPOAHTUMOHAT Karus, HWTpaT cepebpa, uogup Kanvs, Gpomup Kanusi, HUTpat
CBMHL@, AWXPOMAT Kanwus.
Wcnonbayemas nutepatypa: AHanuTUYEcKas XUMUs: Y4eOHUK [NA CPefHMX CrieumanbHbIX y4eBHbIX
3aBenenuit/ O.E.Caenko. - Man.3-e gon. u npepepab. - PocTos H/L: ®eHuke, 2013.- 287¢. - cTp. 99-107
Xop 3aHATUA:

1. WHcTpyKTaXx no TexHuke BesonacHocTu (cm. Mpunoxexve 1)

2. Kpatkoe usnoxeHnue y4ebHoro marepuana.

3. CamocTosTenbHas paboTa cTyAeHToB

(nopsigok ochopmneHns paboTel cm. B Mpunoxexun 2)

Onpedenerue kamuoHa ammorusi NH,* peakmueom Heccriepa (cmech komrinekcHoll conu Ky[Hgld + KOH)
[lononHUTE ypaBHEHWe peakLun B MOMEKYNSPHOI U MOHHOI dhopme:
NH,Cl + K[Hgl,] + KOH —
MposeauTte aKcnepumeHT: Kk 1 kanne uccriefyemoro pacTtsopa Aobasute 1-2 kannw peakTusa
Heccnepa. YTo npu 3TOM NpoucxoanT?
OnuwuTe, Kakue eLye crnocobbli 0BHapYXeHWUs KaTMoHa aMMoHus Bbl 3HaeTe?

YdaneHue KamuoHo8 aMMoHusi u3 pobsi (Onuwume, nodemy 3mo Heobxodumo Oenams?)
15-20 kanenb UccriesyeMoro pacteopa nomeLlaioT B hapdoposyto YallKy 1 BbiapuBaroT gocyxa, a
3aTeM NpOKanMBaIoT A0 NPeKpaLLeHnsi BbiaeneHus «6enoro gpimay. Kakoe ypaBHEHWe XMMNYecKoi
peakLuy OTpaxaeT 3TOT NPOLECE, HanuLmuTe.
OxnaxaarT COAEPXMMOe Yallkn WU pacTBopsitoT ero B 8-10 Kannsax AUCTUNNMPOBaHHOW BOAbI.
lMocrie Yero NPOBEPSIIOT Ha NOMHOTY OCaXAEHNA peakTMeoM Heccnepa.

OnpedeneHue kamuora kanusi K (peakyusi ¢ zekcaHumpokobansmamom (lll) hampusi Nas[Co(NO)e]
[ononHute ypasHeHue peakuun KCI + Nas[Co(NO,)s] —
MpoBeanTe 3KCMEepUMEHT: B NPOBUPKY M OMECTUTb 2-3 Kaniu Uccregyemoro pactsopa U CTONbKo
e pacTteopa Nas[Co(NO,)s]. Yto Habniopaete?

OnpedeneHue kamuoHa Hampusi Na* duzudpoanmumoramom kanusi KH>ShO,
[ornonHuTe ypaBHeHWe peakumm B MomnekynsipHoi 1 noHHoi copme: NaCl + KH,SbO, —
MepeuncnuTe ycrioBusi NPOTEKaHWs AaHHOW peakuuu. [poBeauTe 3KCMepuMmeHT: K 5-6 kannam
uccrienyemoro pactsopa npubaBuTb Takol e ofGbeMm pacTsopa AWrVAPOAHTUMOHATa kamus 1
MoTepeTb CTEHKV NPOBUPKI CTEKNAHHOM Nanoykoi. Yto Habniogaete?

OnpedeneHue kamuoxa Ag” 6pomudom unu todudom kanus (KBr unu Ki)
[onuwmTte ypaBHeHus peakumii: AgNO; + KBr —
AgNO; + KI —
MpoBeauTe 3KCMEpUMEHT: B ABE NpoBMpKM MOMECTUTb Mo 2-3 Kannu pacTsopa conmu cepebpa,
3aTem B OAHy npoBupky AoGaBUTb 3KBMBANEHTHOE KonuuecTso Bpomupa kanus, a B Apyryio -
voavaa Kanus.
OnuwuTe, YTo Habnogaem.

OnpedeneHue kamuoHa ceurya Pb** xpomamom kanusi K;CrO, unu duxpomamom kanusi K,Cr,07
[LononHute ypasHeHue peakuuu: Pb(NO;), + K,CrO; —
MposeaunTe 3KCNEPUMEHT: B NPOBUPKY CrTb paBHble 06beMbl peareHToB. YTo Habnioaaete? Kak
ellie MOXHO [J0Ka3aTb, YTO B UCCIIEAYEMOM PacTBOPE UMEHHO KaTUOH CBUHLA?

OnpedeneHue kamuoHa pmymu Hg,**xpomamom kanusi K;CrO,
[ononHute ypasHeHue peakumm Hgx(NOs), + K.CrOs —
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Hanuwute 3T0 ypasHeHWe B WOHHOM Buae. OnumwuTe 3KCNEPUMEHT. YTo AomkHbI HabniopaTsb?
Kakvie TOHKOCTM CYLECTBYIOT AMNA [AaHHOrO orpeaeneHus?

4. PelueHne TECTOBbIX 3ajaHuit.

BapwuaHTt 1

BbibepuTe 0AMH NPaBUIbHbIA OTBET:

1. Kakue, U3 MepeuMCrIeHHbIX HWKE KaTUOHOB, COCTABNSIOT NEPBYI0 aHanNUTU4eCKyl rpynny no
KMCIIOTHO-OCHOBHOM maccmpuuuuu?

a) Ag’; Hg,™; Pb**  6)Li",Na'K', NH* B)Ag"K’, NH*

2. B KayecTBe rpynnoBOro peakTMBa Ansi ONpefAesieHUsi NMPUCYTCTBMS KaTMOHOB BTOPOWN

aHaNMTUYECKOW FpyNNbl UCMONL3YIOT:

a) HCI 6) pasb.H,SO, B) rpynnoBoro peaktusa Het

5. [ins onpeaeneHus KaTMOHOB kanus K' MCMonb3yloT creayloliue YacTHbIe peakuuu:

a)  C LMHKypaHWUnaueTaToM, C AUrMAPOaHTUMOHATOM Kanusi, OKpaluMBaHye niameHi rasoBoii ropenku

6) c rekcaHuTpokoBansTaTom(|||) HaTpUs, C rekcaHuTpokynpatom(ll) HaTPUA ¥ CBUHLA, C rMApOTapTPaToM

HaTpus, OKpaLUVBaH1e NameHu rasosoil ropernki

8) ¢ GPOMWAOM 1 /iOAAOM Kass, C IAPOKCWAOM Kankis W HATPWS, XPOMATOM Kanus
4. [Ins onpeneneHus KaTMOHOB PTYTH Hg,™ ncnonkayioT crieaylowue peareHTs!

a) SnCl,, Cu, K,CrO,

6) KoCrOs u KoCr07, I, HSO4

8) Zn(UO,)s (CHsCOO0)s, NaH,SbO,, okpalumsaHie nriameHu rasosoi ropenku
5. Cnepyiowas peakuusa OyaeT MATH B HanpaeneHuun:

2 K*+ Nag[Co(NO)sl—

a) KoPb[CU(NO,)s] + 2 Na  6) NaKo[Co(NO)s] + 2 Na  B) KHC,H,Og+Na®
6. B npaBo# YacTu xuMuueckoro ypaBHenusi K,CrO,+2AgNO;— Gyaer cTosTe:

a) Hg,CrO,| + 2K NO; 6)2 [Ag(NH3);JOH + H,0  B)2AgCrO4|+ 2 KNOs

7. Tpu npoBefeHUM peakunu PasroXeHUs coneil aMMOHMS Wenovamu

a) Byaer BbiaenATbes Benbiit AbIM

6) Gyaet BbinagaTs Genblit ocagok

B) PacTBOP OKPACUTCH B XeNTbl LseT

8. Okcup cepebpa, o6pasylolmuiicsl B pesynkTaTe AeWCTBUA rMAPOKCMAA Kanus wnu ruapokcupa
HaTpus Ha conu cepeGpa umeet Bua

a) umeeT Bup ocagka Genoro useta

6) umeert Bun ocaaka Byporo Lseta

B) OKpaLUMBaeT PacTBOp B XEeNThii LBeT

9. Onpepenure, Kakas M3  NpUMBEAEHHbLIX  XWMMuYeckux  OpMyn  COOTBeTCTBYeT
Terpanopomepkyparty(ll) kanus

a)NaH,SbO, 6) Zn(UO,)s (CHsCOO0)s 8)Ko[Hgl]

10. OnpegenuTe O Kakom OnpeAensieMOM kaTuoHe MAeT peyb: Ha npeameTHOe CTEKNO HaHOCHAT
Kanmnio MCMbLITYeMOro pacTBOpa, OCTOPOXHO YNapuBalOT Haj nnameHem ras’oBOW ropenku Ao
o6pasoBaHusi Genoii kaemku NO KpasiM Kansu, OXNaxpalT A0 KOMHATHOW Temnepatypbl
npu6asnsioT kannio pacteopa Na,Pb[Cu(NO,)s]. HYepes 1-2 MuH HabntogaloT Nof MUKPOCKONoM
obpa3oBaHue B KMAKOCTM HEPHBIX KyGU4eCKUX KPUCTansoB..

a) K 6)NH B)Ag’

BapuanTt2
Bbi6epuTe 0AUH NPaBUIbHbIA OTBET:
1. Kakue,M3 nepeyMCreHHbIX HWXE KaTWOHOB, COCTABMSIIOT BTOPYIO aHAanNMTU4eCKylo rpynny no
KMCIIOTHO-OCHOBHOM Knaccu¢uxauuu?
a) Ag'; Hg,*"; Pb* 6) Li*,Na' K", NH ;* 8) Ag"K", Hg*
2- B kauecTBe rpynnoBOrO peakTWBa Ansi ONpeAeneHWsi MPUCYTCTBUSI KaTMOHOB nepBoW
aHaNMTUYECKON rpynibl UCNONbL3YIT
a) HCI 6) KOH B) rpynrnoBoro peakTusa HeT
3. [ins onpepeneHusi kaTuoHa Ag+ MCMONb3YIOT Crieayiolue YacTHbIe peakuuu:
a)  C LVMHKYPaHUNALETATOM, C AUTMAPOAHTUMOHATOM Kanusi, OKpaLUMBaHUe NiamMeHu ra3oBoil ropenku
6) ¢ rekcaHuTpokoBanstatom(LLl) HaTpus, C rekcaHuTpoKynpatom(l) HaTPUsA U CBUHLA, C rMAPOTapTPaToM
HaTpusi, OKpaLLUMBaHWE NITaMeH! rasoBoii roperiku
B) ¢ 6POMMAOM U AOANAOM Karnus, C MAPOKCUAOM Kanus v HaTpus, C XPOMaToM Kanus
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4. Ons  onpefeneHusi  KaTUOHOB Na+ WUCMONb3YIOT CrieAyiouMe peareHTbl
a) SnCl,, Cu, KoCrO,
6) Zn(UO,); (CH3COO0)s, NaH,SbO,, okpaluneaHue nnameru ra3osoi ropernku
B) KoCrOs u KoCr,07, I, H,SO;
5. Crnepyowas peakuusi 6yieT MATH B HanpaBneHuu:
K"+ NaHC,H,O¢«>
a) KoPb[CU(NO,)s] + 2 Na  6) NaK,[Co(NO,)s] + 2 Na  B) KHC4H,Og+Na"
6. B npaeoit YacTu xummu4eckoro ypasHenus Hg, (NO;), + K,CrO,— Gyaet cTtosaTh:
a)Hg,CrO,, +2KNO;  6)2 [Ag(NH3)o]OH + H,O  B)2AgCrO4+ 2 KNOs
7. Tpu npoBeaeHUn peakuum oGHapyXeHUsA conei aMMoHMA peakTuBoM Heccnepa
a) Byaert BblenaTbes Genbiit AbiM
6) 6yaet BeINaaaTh Gypblil 0cagok
B) PacTBOP OKPaCUTCA B XEeNTbli LiBeT
8. 'apokcuabl 06pa3sytoT C KaTUOHOM PTYTH
a) 0CafokK YepHOro LpeTa
6) ocapok Byporo LseTa
B) 0Cafok 6enoro LBeTa, KOTopblil Yepes Bpemsi TeMHeeT
9. OnpepenuTe, Kakasi U3 NPUMBEAEHHbLIX XMMUYECKMX (hOPMYJST COOTBETCTBYET UMHKypaHunaueraty
a)NaH,SbO, 6) Zn(UO,)s (CHsCO0)s 8)Ko[Hgls]
10. OnpeaenuTe YacTHas peakLusi KAKOro KaTMOHA onMcaHa Huxie: Ha npeagMeTHOe CTEeKNo HAHOCAT
Kanmio MCnbITYeMOro pacTBopa, Crerka ynapuBaloT [0 Havana oGpasoBaHus Genow kaemku no
KpasM Kannu 1 npubaBnsioT Kanmnio pacTBopa LuHKypaHunauerara. Yepes 2-3 Mus Habniogaiot nog
MMKPOCKOMNOM 06pa30BaHm1e XKeNThIX OKTadApU4eCKuX U TETPasapuIecKux KpUCTansos.
a)Na”* 6)NH ;* B)Ag”

5. CoobLueHune gomaluHero sagaHus: [1]etp.107, CamocTosTenbHas (BHeayauTopHas) pabota Ne4

NaGopartopHo-npakTuyeckoe 3aHsaTue Ne2

Tema: Katuonbl Il v IV aHanutuyeckoil rpynnbl. AHanMs CMECH KaTUOHOB TPETbEN aHaNMTUYECKON rpynibl.
Llenu: MayuyeHne obLiMx XapaKTEPUCTUK KAaTUOHOB TPETbEW aHanUTUYEeCKOW rpynmbl COrMacHo KUCMOTHO-
OCHOBHOW KraccuuKkauwm, UX YacTHbIX peakuuil, 3HaKOMCTBO CO CBOWCTBAMM KaTWOHOB YETBEpTOi
aHarUTUHECKOM rpynMbl ¥ X CrIeLMMUHECKAMM peaKkLUamu.
O6opyaoBaHue: WTaTMB ¢ npobupkamu, NPOBUPKOAEPXKaTENb, CrIMPTOBKA, CrMYKM, BopsHas GaHs,
[LUCTUNNUPOBaHHas BOAA, PeaKTUBbl COrMacHO METOAWKE MPOBEAEHUS aHanusa, pasaaToyHbIn Marepuan,
Tabnuupi.
Wcnonbayemas nutepatypa: AHanuTUYecKast XUMUs: Y4eBHUK [NA CPepHuX crneuunanbHbiX y4eBHbIX
3aseneHuit/ O.E.CaeHko. - Maa.3-e gon. 1 npepepab. - Poctos H/[: ®eHuke, 2013.- 287¢c. - cTp. 108-122
Xop 3aHATUA:

1. WHcTpyKTax no TexHuke GesonacHocTu (cM. Mpunoxexue 1)

2. Kpatkoe usnoxeHue yuebHoro matepuana.

3. CamocrosTenbHas paboTta CTyAeHTOB

(nopsiaok ohopmneHus paboTbl cM. B [punoxeHum 2)

IMepeyucniume ocobeHHocmu e3aumodelicmeusi kamuoHos Il aHanumu4eckol epynnbl C 2pyrnmnosbiM
peazeHmoM. 3aKoH4ume peakyuu:

Ba®* + S0, —

Ca” +80,” —

S + 80—

OnpedereHue kamuoHa aMmoHusi Ba®* duxpomamom Kanusi
[lornonHuTe ypaBHEHWe peaKLun B MOMNEKYNSPHO 1 MOHHO dhopme:
K>Cr,07+ H,0 —
K2CrO, + BaCl, —
CH;COONa + H* —
[ns yero Heobxoaumo [06aBNATL aueTaT HaTpus?
MpoBeauTe aKcnepumeHT: B nNpoBupky 3 kannu pacteopa cormu Gapus, gobasutb 3 Kannu pactsopa
[Zuxpomara Kanus u 5 kanenb pacTBopa aLeTara HaTpus, HarpeTb Ha BoasHoi GaHe.
YTo npu 3TOM NpoUCXoANT?
OnuwnTe, Kakve ele crnocobbl 0BHapyeHus katuoHa 6apus Bel 3HaeTe?
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OnpederneHue KamuoHa Karbyus Ca* okcanamom aMMOHUsI

[lononHuTe ypaBHeHne peakuuu CaCly+(NH,),C,04—

HanuwwuTe 3T0 ypaBHEeHWe B MOHHOM BUAE.
MpoBeAnTe 3KCTIEPUMEHT: HanuTb 3 Kannu pacTsopa conu Kanbuus v AoGasuTL kannio pacTsopa YKCYCHOM
KMCNIOTBI, 3aTeM MpWUNWTL 3 Kannu pacTBopa oKcarnara ammoHus W 1-2 kannu pactsopa ammuaka. {To
Habnionaete? MepeuncnuTe, kakue ellie METOAbI ONPEAeNeHVs KaTuoHa kanbuus Bel sHaere.

OnpedeneHue kamuoHa Hampus s

[lononHuTe ypaBHeHUe peakumu:

1) Sr(NOs),+ CaS0,2H,0 —

[MepeumcnuTe YCroBus NpoTeKaHUs AaHHON peakLmm.
2) Sr(NO3)2+(NH,);C;04—

[MepeuucnuTe ycroBus NpoTeKaHUs AaHHOR peakLuu.

o npusederHbIM HuXe daHHbIM onpedesume:

1) Kakue coeduHeHusi 6apusi U Kanbyus HauMeHee pacmeopumbi?

2) U3 KaKux coeduHeHull HauGonee rosHo ydacmes ocadume BaHHbIe KamuoHb!?

3) lpusedume nocnedoeameribHOCMb U3MEHEHUs YyecmeumerbHocmu peakyull ocaxdeHusi KamuoHo8
Gapus U Kanbuus.

MP(BaSO,) = 1,1-10"° MP(CaS0,) = 2,510°
MP(BaCro,) = 1,2-10" MP(CaCr0,) = 2,3-107
MP(BaCO;) = 4-10° P(CaCO;) = 3,8-10°
MP(BaC,0,) = 1,1:107 MP(CaC;0,) = 2,3-10°
Onuwume deilcmeue 2pynnogozo peakmuea Ha KamuoHb! Jemeepmol aHanumuyeckoll epynnbl. JononHume
ypaeHeHus peakyul:
AlCl+ KOH —
Cry(804); + KOH —
ZnCl, + KOH —

Mepeyucnume ¢rnocobbl orpedenieHusi KamuoHa aloMUHUs.

JlononHume ypaeHeHus peakuul, MO3eOMSIOWUX Onpedenums KamuoH Xpoma U Kpamko onuwume
BKCMEePUMEHMbI:

1) CrCls + KOH —

KCrO; + H;0, + KOH—

2) CrCl; + KMnO,+ H,O —

3) CrCls + 3NH,OH —

4) Cr(OH); + NaOH —

Mepeyucnume crnocobbl 0npederneHus KamuoHa YuHKa.

3aKoHyume ypaeHeHue peakyuu u onuwume gepexm, Komopslili GomkHbI Habmodame npu MposedeHuu
aKcrepuMeHma:

1) ZnCl, + 2NH,OH —

Zn(OH),+ 4NH,OH —

2) 2ZnCl, + 2Na,CO; + H,0—

3) ZnCl, + H, S —

4.PelueHie TEeCTOBbIX 3afaHuii.

BapwuaHT 1
Bui6epuTe OAWH NPaBUNbHBLIA OTBET:
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1. Kaxue, us nepevyucrieHHbIX HUXxe KaTUOHOB, cocTaBnsawT TpeTbio
aHanMUTUYeCKyHo rpyny fno KUCIOTHO-OCHOBHOM Knaccudukaumu?
a) Ba?" Sr** uCa* 6)A”, Cr, Zzn* B8)A™, Cr*, Ca®
2. B kauecTBe rpynmnoBOro peakTUBa Ansi ONpefenieHusi NPUCYTCTBUSI KaTUOHOB 4YeTBepTOW
aHaNUTU4eCKOWM rpynnbl UCTIONbL3YIOT:
a) rpyrnoBoro peakTuea HeT
6) pasbaBneHHas cepHas kucnora
B) MMAPOKCUA HATPUSt UMV TMAPOKCUA Kanus B n3bbiTke
3. [ins onpeaenenus kaTuoHoB Ba® ucnonbayloT crieaylolme YacTHbIE Peakumm:
a) CAUXPOMaToM Kanus, OKpallMBaHWe NraMeHi rasoBoii ropenku
6) C oKcanaTtoM aMMOHMs, MUKPOKPUCTANNIOCKOMUYECKYI0 PeakLyio, OKpaluMBaHue niameHu rasosoit
ropenku
B) C an13apyHoM, C alilOMAHOHOM, C HUTPaToM kobansTa , C pacTBOPOM ammuaka
7. [ins onpepeneHus KaTMOHOB Xpoma Cr’* MCNOMNbL3YIOT Creayiolue PeareHTbl
a) SnCl,, Cu, K;CrO,
6) K.CrO4 n KoCr07, I, H,SO,
B) NaOH un H,0,, KMnO,, H,0,, NH,OH, NaOH
8. Crnepyiomas peakuus GyaeT uaTv B Hanpaenesuu: Cr,0,7+H,0 —
a) 2CrO,%+ 2H'
CrO,#+Ba*— BaCrO,|
6) NaK,[Co(NO,)e] + 2 Na
B) KHC4H,Og+Na"
6. B npaBoit YacTu xuMu4eckoro ypasHenus Cr(OH); + NaOH — Gyaer cTosaTb:
2)2 H,CrOg+ 3H,0  6) NaCrO,+ 2H,0  8) 5Cr,0;% + 6Mn?" + 22H"
8. Mpu npoBeaeHMM peakLnmu AUXPOMaTa Kanus ¢ KaTMOHOM Gapus
a) Byaet BbigenaTbesA Genbiit AbiM
6) Byaet BbiNagaTh XeNTbll 0Cafok
B) PacTBOp OKPACUTCS B XeNTblii LBeT
9. [IMTU3OH C KATUOHOM LMHKA AaeT BHYTPMKOMMIEKCHYIO COfb, OKPaLeHHYI0

a) B CUHUIA LBET 6) B Bypbiil LiBeTa B) B ManvHoBbIi LiBeT
11. Onpegenute, Kakasi M3 npUBEAEHHbIX XUMUYECKUX (DOPMYsN COOTBETCTBYET OKcanarty
aMMOHMA
a) NH,H.SbO, 6) (NH,)2C20, B) (NHa)2 [Hgls]

10. Onpegenute O KakoM onpefensieMoOM KaTMoHe uaeT peub: [Ana nposBeaeHus peakuuu
BO3bMMUTE TMONOCKY (OMnbLTpOBanbHOW OGymaru, CMoOuMTe ee MccrefyeMbiM PpacTBOPOM M
pa3baBneHHON a30THOW KMCFIOTOM, MOAEPXUTE B TOKe TEnsoro Bosayxa (Hag ropenkou), cMouute
pasb6aeneHHbIM pacTBopoM (0,05 H.) HUTpaTa Ko6GankTa, a 3atem coxrute. [pu Hanu4umM uckomoro
KaTMOHa meneri, KOTOPbIi MOJIy4aeTCsl NPy CUraHUM, MMeeT TEMHO-CUHIO okpacky. lposeaeHuio
3Toi peakumm Mewator Cr**, Zn*, Cu®', Ni*".

a)K* 6)Sr** B) A

BapuaHt2
Bbi6epuTe oAWH NpaBUIbHLIN OTBET:
1. Kakue, U3 nepeyUCreHHbIX HIKE KAaTUOHOB, COCTABMAIOT YeTBEPTYIO aHaNMUTUUYECKyIo rpynmny
M0 KMCIIOTHO-OCHOBHOW Knaccudgpukauum?
a)Ba®,Sr** nCa®  6)A, Cr* zn* B)A, Cr*, Ca®
2. B KauyecTBe rpynrnoBOro peakTMBa ANsi ONPEAENIEHUA NPUCYTCTBUS KaTUOHOB TpeTbewn
aHaNUTUYeCKOW rpynnbl UCMONbL3YHT
a) rpynnoBoro peakTmea HeT
6) pasbaerieHHas cepHas Kucrnora
B) MMAPOKCIAA HATPUS UMK MUAPOKCIA Kanusi B N3GbITke
3. [ins onpepnenenus katuoHa Al ** ucnonb3yioT cneayiolne YacTHbIE peakLuu:
a) CAUXPOMAaToM Kanus, OKpaluMBaHue NrameHi ra3oBoii ropernku
6) C oKcaraTtoM amMMOHWS, MMKPOKPUCTAMNIOCKOMMYECKYIO PeakLmio C CepHOM KUCMOTOW, OkpalunsaHue
nnameHu ra3oBoii ropenku
E) C anusapuHoMm, ¢ antoMMHOHOM, C HATpPaToM koGansra , C pacTBOpPOM amMuaka
4. [ins onpepeneHusi KaTMOHOB Sr** UCMONL3YIOT CrieAyIoOWME peareHTh
a) SnCl,, Cu, K,CrO,4
6) CaSO42H,0, (NH4),C20, , MukpokpucTannockonuyeckas peakuusi ¢ Cu(NOs),, okpalumBaHue nnameHn
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B) KCrOs u KoCrO7, I, HoSO,
5. Cnepyiowas peakuus 6yaeT MATH B HanpasneHuu: AI(NO;); + 3NH,OH —
a) K,Pb[Cu(NO,)s] + 2Na  6) Al(OH)s |+ 3NHsNO;  B) 2 Co(AIO,); + 6 SO + 4 NO,1 + Oa1.
6. B npaBoii yacTu xummuyeckoro ypasHexus Sr(NO;);+ CaS0O,2H,0 — 6Gyner cToATh:
) SrS0, |+ Ca(NOs),#2H;0  6) SrC204) + 2 NHNO;s  B) KoSr{Cu(NOs)].
7. TMpu npoBefeHNM peakunn o6HapYXeHUsl Conen KanbLus OKCanaToM aMMoHUs
a) 6yaer BbiAenATbcA Genblit aMopdHbIA 0cafok
6) 6yaet Bbinaaarb Genblil KPUCTANINYECKUIA 0CaA0K
B) pacTBOp OKPACUTCS B XKENTbIA LBET
8. OueHb pasbaBneHHbIi HUTpaT kobansta Co(NO;), AaeT ¢ KaTUOHOM AP aniomuHar kobansTa
Co(AIO;),
a) UMeroLLMi CUHUA LBeT
6) UMelOLLMIA KPACHBIN LBeT
B) 0cagok 6enoro LiBeTa, KOTopbiil Yepe3 BpeMs TeMHeeT
9. OnpepenuTe, Kakasi M3 NPUBEAEHHLIX XMMUYECKUX (hOPMYI COOTBETCTBYET anusapuHy
a) C14Hs0,(OH);  6) Zn(UOy)s (CHCOO)s  B)Ko[Hgld]
10. OnpegenuTe yacTHasi peakuusi KaKOro KaTMOHa OMMCaHa HUXe: K 4 KannsiM awanusupyemoro
pacTBopa Heob6xoaumo AoGasuTb 5-6 kanenb rMNcoBoOi BoAbl, HarpeTb Ha BoAsiHOW GaHe, AaTh
nocrosATL cMeck 10-15 MuH — BbinagaeT ocanok Genoro usera.
[aHHas peakumsi MOXKET MPUMEHSATLCA TONBLKO NP OTCYTCTBUM KAaTUOHOB Ba®.
a)K* 6)S* B)A*
5) CooBlyerue AomatuHero sagaHus: [1]cTp. 108-122, CamocTosTenbHas (BHeayauTopHas) pabota Ne5

TNa6opatopHo-npakTuyeckoe sauaTne Ne3

Tema: KauecTBeHHble peakumn Ha katuoHbi V u VI rpynn. AHanus cmecu kartuoHos V aHanuTu4eckon
rpynnbi.
Uenu: Usyyenne oBLIVMX XapaKTEPUCTVK KATUOHOB MSTON aHanuTUYecKoW rpynnbl COrMacHO KUCNOTHO-
OCHOBHOI KMaccuduKaLmmM, WX YacTHblX peakuuil, 3HAaKOMCTBO CO CBOWCTBAMM KaTMOHOB LUECTOR
aHanUTUYECKO# TPYNMbl U UX CrieludUieckuMy peakumsmu, npopaboTka anroputmMa aHanusa cmecu
KaTMOHOB V aHanuTU4ecKoi rpynbl.
O6opyaoBaHue: WTaTUB C NPOBMpKami, NpoGUpKkoAepXaTent, CMPTOBKA, CIUYKY, , AUCTUNNMPOBAHHARA
BOAA, pasaaTouHblil MaTepuan, Tabnuub.
PeaktuBbl: xnopug xernesa (Il), xnopug xenesa (ll), xnopua mapraHua, xnopua MmarHus, ruapokeus
Karnus, pacTBOp CEpHOIA KUCIOTbI, @30THOM KUCIOTbI, POAAHUL aMMOHUA.
Vcnonbayemas nuTepaTypa: AHanMTUYEcKas XAMIAS: Y4eOHUK ANs CPeHMX CneumarnbHblxX y4eGHbix
saBepeHmit/ O.E.CaeHko. - Uan.3-e fon. u npepepab. - PocTos HI[: ®eHuke, 2013.- 287¢. - cTp. 122-134
Xopa 3aHATUA:

1. WHCTpYKTaX no TexHuke GesonacHocTy (cm. Mpunoxexue 1)

2. Kparkoe usnoxeHve yueGHoro matepuana.

3. CamocrosTensHas pabora CTyAeHTOB

(nopsnok odopmrieHns paboTel cm. B Mpunoxeruu 2)

[leiicmeue 2pyrnnoeozo peakmuea Ha KamuoHb! NAMoli aHauMuYecKol pybl: B YeTbipe NpoGUpKA
MOMECTUTB Mo 5 kanenb pacTBopa COOTBETCBYIOLUEI COMM KaTUOHOB Fe®; Fe®*; Mg®*; Mn**. [lo6asuTb ro 5
Kanenb ruapokcuaa kanus KOH, nepemeluats CTEKIAHHON Nanouko. OnuwuTe Habnopaemblit apdekT n
[BONOMHUTE YPaBHEHUs peaKLmuu:

FeCl, + NaOH =

FeCl; +NaOH =

MnCl, + NaOH =

MgCl; + NaOH =

Peakuyuu kamuoHa Fe**

MepeuncnnTb BCe U3yHeHHbIe YacTHble peakLyin Ha KaTuoH Fe™.

MposecTu akcniepumeHT: OKuCIeHue KamuoHa xernesa Fe? po Fe*".

HeoBxoaumo B3ATb 3-4 kannu pacTeopa conu xenesa (Il) n npubasute 3 Kkannu 2H. pacTeopa CepHoi
KacnoThl M 2-3 Kkannu 32% pacTBOpa a30THOM KUCMOTHI, CMeCh HarpeTb. YTo Habniopaerca npu
HarpeBaHun?
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Omkpsimue kamuoHa xenesa podaHudom ammoHust NH; SCN. Hanute B npobupky 2-3 kannu pactesopa
conu Fe* , npubasuTh 4 Kannn BoAbl ¥ ABE Kanny HachiLLEHHOro pacTsopa poAaHnAa aMmoHus. Onuwute
Habnofaemblit 3hdeKT 1 ypasHeHne peakumm.

3aKoH4YUMb ypasHeHUe peakyuu:
MnSO, + PbO, + HNO; —
Kakue elie YacTHble peakLmi Ha katoH Mn?Bbi 3HaeTe?

3arnonHume mabnuyy:

Kamuown VI epynnbl PeazeHm YpaeHeHue peakyuu | Habnooaemsil
agphekm
cu Woawug kanus 2Cu®* + 4 I' — 2Cul| | CycneHaus Gyporo
+1, useTa

Cd**

Hg**

Co**

Ni**

4. PelleHve TeCTOBbIX 3aaHUin

BapwuaHnt 1
BuiGepuTe oAMH NpaBUibHBIA OTBET
1. B cocTaB NATON aHaNMTUYECKOM rpynibl BXOAAT Creayoumne KaTUOHbI:
a) Ag"; Hg,>"; Pb** 6) Fe* Fe® Mg®, Mn**  B) Cu*';Hg*", Cd*", Ni*", Co*
2. [pynnoBbiM PeaKTUBOM LIECTON aHANUTUYECKON rpynnbl ABNAETCS:
a) rMapoKCHUa aMMOHUA B N30LITKE
6) ruapoKcuA Kanua Unmu Hatpus B U3bbITke
B) ero Het
3. K umcny peareHTOB, NO3BONSIOWMX ONpeAenuTL Hanuyue B pacTBope kaTvoHa xenesa (Il)
OTHOCHATCS:
a) Okeng ceuHua PbO,, poganna ammonmust NH, SCN, nepcynbdatom ammonusi (NH4)2S20s
6) lekcaunaHodpeppar (Ill) kanus Ks[Fe(CN)g], aumerunrnvokeum (peaktus Yyraesa), a,a Aunepuaun,
ruapokeuabl NaOH n KOH
B) lMugpokeuasl NaOH u KOH, rekcauuarodeppar (1) kanus Ki[Fe(CN)s], poaanna ammonmns NH, SCN
4. KaueCTBEHHbLIMYW peareHTamu Ha kaTuoH Co’* aBnsioTes:
a) aumeTunrnuokcum (peaktus Yyraesa)
6) TetpapopaaHo- (1) mepkypat ammonus (NH.),[Hg(SCN)4], poganua ammonusi NH,SCN unun KSCN
B) oanza Kanwsi, CepoBOAoPOA W CynbMUT HaTpUs
5. Peakuus 6FeSO, + 3H,SO, + 2HNO; — 3 Fey(SO,); +2NO1 + 4H,0 oTHOCUTCS K YmMchny:
a) peakumii komnnekcoobpasosaHus
6) peakuyii OKUCIIEHNA-BOCCTAHOBMNEHUS
B) peakuuii 3ameLLeHnst
6. Kak 3akoHumuTtcs peakuusi HgCl, + H,S —




[image: image9.jpg]9
a)HgS0,| + Cl, 6) HgS| + Cl B) HgS| + 2HCI
7. Peaktu Yyraesa ¢ katnoHom Hukens () o6pasyer
a) 0CafoK XenToro usera
6) pacTBOP OKPALUMBAETCS B KAPMUHOBO-KPACHBIA LIBET
B) pacTBoOp pO30BOro LseTa
8. PopaHuT aMMoHMs 06pasyeT ¢ kaTuoHoM koBankrta (Il) koMnnekcHyto conb

a) XenToro Lgeta 6) KpacHoro Lseta  B) CUHero LBeTa
9. Woaua xanus obpasyer ¢ katuoHom pryTH (ll) ocapok
a) yepHoro useta 6) 6enoro useta B) OpaHXeBO-KpacHOro Lseta

10. CS(NH,), — 370 Xxummuyeckan popmyna
a) poAaHuTa aMmoHus 6) TMOMOYEBUHbI B) peaktusa Yyryesa

BapwuaHT 2
1. B cOCTaB WeCTO! aHanNUTU4ECKO rpynnbl BXOAAT Creayioline KaTMOHbI:
a) Ag'; Hg,®"; Pb**  6) Fe?* Fe** Mg®, Mn*  8) Cu®";Hg*, Cd**, Ni**, Co™
2. TpynnoBbIM PeaKTUBOM MSATOW aHANIMTUYECKOW rpynibl ABNAETCA:
a)ruapoKCIA Kanus Unu HaTpus B u3bbiTke 6)ruapoKCUA aMMOHUS B n3bbiTke B) €ro HeT
3. K uucny peareHTOB, NO3BOMSIOWNX ONPeAenuTL Hanuuue B pacTBope KaTuoHa xenesa (lIl)
OTHOCATCA:
a) Okeua ceuHua PbO,, poaarna ammormus NH, SCN, nepcynbgarom ammoHus (NH,)2S,05
6) MekcaumaHodeppar (Ill) kanusi Ks[Fe(CN)e], aumeTunrnvokcum (peaktus Yyraesa), a,a [unepuaun,
rugpokenael NaOH n KOH
8) Mapokenasl NaOH u KOH, rekcaunarxodeppar (II2 kanus KyFe(CN)g], poparun ammonua NH; SCN
4. KauecTBeHHbIMM peareHTamu Ha katuoH Ni** sBnsiorcs:
a) AMMETUNIMUOKCUM (peakTus Yyraesa)
6) TerpapoaaHo- (1) mepkypar ammoHus (NH.)o[Hg(SCN)4], poaaHua ammormst NH,SCN unu KSCN
B) IOAUA Kanus, CEpOBOAOPOA U CyNbgUT HaTPUs
5. Peakums Co®* +4 SCN > [Co( SCN)J* oTHOCUTCS K 4mCny:
a) peakumii komnnekcoobpasosaHus
6) peakLuit OKUCNEHWA-BOCCTAHOBNEHURA
B) peaKuuii 3ameLyeHus
6. Kak 3akoHumurtcs peakuus CdCl, + 4CS(NH;); —
a) [CA(CSN;H)CLL  6) CA(CSN):+ NH,Cl  B) NHst+ Cd(CSN).Cl,
7. Peaktus Yyraesa c katnoHom xenesa (ll) o6pasyer
a) 0cafoK XenToro usera
6) pacTBOp OKpaLUNBAETCS B KAPMUHOBO-KPACHbIA LIBET
B) 0CaA0K PO30BOro LBeTa
8. TerpopoaaHo (ll) MepkypaT aMMoHus obpasyeT ¢ kaTuoHom kobanera (1l) ocagok

a) xenToro useta  6) CUHEro LUBeTa  B) KPACHOIO LiBeTa
9. TuomouesuHa obpasyer ¢ consimu kaamus (ll) ocapok
a) Genoro useta  6) kpacHO-6yporo LBeTa  B) KerTo-OpaHXeBoro LseTa
10. NH,SCN _ 310 xumuueckas oopmyna
a) pogaHuTa aMmoHus  6) TUOMO4EBUHLI  B) peakTusa Yyryesa
5) CoobluyeHue AomaluHero 3apaHust: [1]cTp. 122-135, CamocTosTensHas (BHeayauTopHas) paGota Ne6

TNaGopaTtopHo-npakTuyeckoe 3aHaTue Ned

Tema: AHanua cMecu KaTuoHoB | — VI aHanuTuyeckux rpynn.
Lienu: 3aKpenneHue sHaHWii, MOMyHEHHbIX MPU U3yueHM OBLUMX XapaKTepUCTUK KaTUOHOB C MEpBOA No
LWECTYI0 aHanMTUYECKX FPYMN COFMAcHO KUCIOTHO-OCHOBHOW Knaccudukaumy, cocTaeneHue anroputma
OTKPbITUSi KATUOHOB B @aHaNUaupyemoii npoGe.
O6opyaoBaHue: pa3fiaTouHbli Matepuan, Tabnuub.
Vcronbayemasi nuTepaTypa: AHanuTMYeckas XUMUs: y4eGHUK AN CpeaHMX cneuvarnbHbiX y4eGHbIX
3aBepieHmit/ O.E.CaeHko. - Man.3-e fon. u npepepab. - PocTos H/[: ®eHuke, 2013.- 287¢. - cTp. 99-140
Xop 3aHaTUA:

1. VHCTpyKTax no TexHuke GesonacHocTu (cm. Mpunoxerue 1)

2. Kpatkoe nanoxeHue yuebHoro marepuarna.

3. CamocrosTensHas paborta CTyAeHTOB

(nopspok ocopmrierus paboTel cM. B Mpunoxerum 2)
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Vlcnonbayﬂ Teopemqecxwlh marepuan U 3HaHus, MosyYeHHbIe NpU U3y4eHun Ka4ecTBeHHOro aHanusa
KaTUOHOB NPEANOXMUTE anropUTMbl PELUEHWS CUTYaLMIA.
B ka4yecTBe BCMOMOraTefbHOro Matepuarna Ucronb3ayiiTe npunoxexue 4.

| BapuaHT

1) Bbl npoBoguTe npeBapuTenbHble UcnbiTaHus GecuseTHoro pacteopa. Ero pH, cooTseTcTsytolyvm
HelTpanbHoi cpepe. Kakue BbiBoAbl Bbl MoXeTe caenatb?

2) [a pacTeop cmecu BelecTs, copepxalumii katuoHsl K', Ag’, Ba®, A, Mg, Cu®. Mpeanoxute
cnocoBbl OBHapyXeHWsi MOHOB 4Yepes aHanuTUYecKne peakuum W O4epeaHOCTb UX OnpeneneHus.
MpounnoCTpUpYiiTe NX ypaBHEHUAMI peakLmit.

Il BapuaHT

1) Bbl npoBoauTe npeasapuTenbHbie UcrnbiTaHua GecupeTHoro pacTsopa. lMocne npubasneHus cepHomn
KMCIOTbI 0CaAokK He oBpasyetcsi. Kakue BbiBoabl Bbi MoxeTe caenats?

2) [laH pacTBOp CMecy BelecTs, copepxaluii katoHsl Na*, Pb?, Sr**, Cr**, Mn*, Cd*". Mpeanoxure
crocoBbl  OBHApYKEHWs WOHOB 4Yepes aHanUTUYeCKue peakuum U O4epeaHoCTb UX  OnpeaeneHus.
MpounniocTpupyitTe NX ypaBHEHUAMN PeakLi.

1l BapuanT

1) Bbl npoBoauTe npegsapuTenbHble UCTbITaHus GecuseTHoro pacteopa. locne npubaenexns consHon
KuCrnoTbl 0cafok He obpasyeTcs. Kakve BbiBofbl Bel MoXeTe caenats?

2) [laH pacTBOp CMeCH BeLLEeCTB, copepxatuuin katnorsl NH,", Hg,**, Ca*, Zn*, Fe*', Cu®. Mpeanoxute
crocobbl OBGHApYXEHWsi WOHOB 4Yepes aHanMTUYecKWe peakuu U O4epeaHoCTb UX  OnpeAeneHus.
MponnniocTpUpynTe UX ypaBHEHUAMI peaKLvii.

4. CoobLueHve gomaluHero saganus: [1]cTp. 135-140, CamocTosiTenbHas (BHeayauTopHas) pabota Ne7

INa6opaTopHo-npakTuyeckoe 3aHaTue Ne5

Tema: AHanua cmecu aHuoHos | — |l aHanuTuyeckux rpynn.
Llenu: 3akpenrneHve 3HaHWM, MOMy4YEHHbIX MPY U3yYeHUN OBLUMX XapaKTEpUCTUK aHWOHOB, COCTaBneHue
anropuTMa OTKPbLITUS aHUOHOB B aHaNU3npyemoii npobe.
O6opyaoBaHue: pasfaToyHblii MaTepuan, Tabnuubl.
WUcnonbayemass nutepatypa: AHanuTUYecKas XUMWUS: Y4eBHWK AN CPefHWX cneumarbHbiX y4eBHbIX
3asefeHuil/ O.E.CaeHko. - U3a.3-e gon. 1 npepepab. - PocTos H/[: ®exuke, 2013.- 287¢c. - cTp. 140-154
Xop 3aHsATUNA:

1. WHCTpyKTax no TexHuke 6esonacHocTu (cM. Mpunoxerue 1)

2. Kpatkoe usrioxeHue y4ebHoro matepuana.

3. CamocrosTenbHas paboTa cTyAeHTOB

(nopsigok ocpopmneruns pabotsl cM. B MpunoxeHun 2)
B KkayecTBe BCrioMorarernbHOro Marepuarna ucnonb3ayiTe npunoxerue 5.

1) Wcrnonbays TeopeTudeckuii Matepuarn, npuBeAEHHbI Bbille COCTaBUTb BNOK-CXemy McCreaoBaHus

pacTBopa Ha MPUCYTCTBME AHMOHOB. 10 BO3MOXHOCTU MPOUMMIOCTPMPOBATL YPABHEHNAMN peakLmit

(MOXHO B MOHHOI chopMe) 1 ykasaTb Habnogaembiit adexT.

2) CocraBbTe CXxeMy X0f4a aHanuaa CMecy MOHOB:

| BapuaHT: CI, COz%*, NO;;

Il BapuanT: SO,%, Br, CH;COO"

1l BapuanT: SiO;*, I, NO;

4. CooblieHue fomaluHero 3aganus: [1]cTp. 140-151, CamocTtosiTenbHas (BHeayauTopHas) pabota
Neg

TNa6opaTopHo-npakTuyeckoe 3aHsATue Ne6
Tema: Paota C MepHO/l MOCY[O, aHanNUTUYeCKUMU Becamu. YnpaxHeHWs B pacdetax o
TUTPUMETPUHECKOMY METOZY.
Uenu: O3HaKOMWUTb CTYAEHTOB C OCHOBHbIMM BUAAMW XuUMMUYEckoro oBOpyAoBaHWs U MOCYAbl,
ncnornb3yemMmbiMiU B KONUYECTBEHHOM aHanuse, OCBOUTb UX obnacTb WCMNonb3oBaHusA, NPUHLUAN U TEXHUKY
paboTsl, 0TpaboTaTh yMEHWUs NPONU3BOANUTE PacHeThbl B TUTPUMETPUYECKOM METOAE aHanmaa.
O6opyaoBaHue: pasaaToyHblii MaTepuar, Tabnuubl.
Wcnonbayemasi nutepatypa: AHanuTUdecKash XvUMWs: Y4eBHUK AN CPEfHWX CrieumanbHbiX y4eBHbIX
3aBegexunit/ O.E.CaeHko. - Maa.3-e gon. u npepepab. - Poctos H/[: deHuke, 2013.- 287¢. - cTp. 197-201




[image: image11.jpg]"
Xop 3aHATHA:
1. WHctpykTax no TexHuke 6esonacHocTu (cm. Mpunoxenue 1)
2. Kpatkoe usnoxeHue y4ebHoro matepuana.
3. CamocrosTensHas pabota CTyAeHTOB:

1. OsHaKOMLTECh C NpUMepamit 3a7a4 U PacyeTos B 0GLEMHOM aHanuse

1. KakoBa Macca AByXBOAHOTO KpuCTannoruapara LWasenesoi KUCnoTsl, Heobxoaumas Ans NpUroTosneHns
200 M1 pacTBOpa C MOMNApHOWN KoHUeHTpauvei aksusanexTa 0,1500 monb/n? Kakos TuTp atoro pacteopa?
PeleHue:
1) M (H,C,04 - 2H,0) = 126,07 r/monb
2)Z2=2,1z=%=05
3) m (H2C204 - 2H,0) = C (%H,C,0, - 2H;0) - M (%H,C,0, - 2H,0) - V(H,C,04)
m (H2C,0, - 2H,0) = 0,1500 mons/n - % - 126 r/monk - 0,2 n = 1,8900 .
4) T (HoC,04 - 2H,0) = m (H,C,0, - 2H;0)/ V (H2C;04)
T (H2C,0;4 - 2H,0) = 1,8900 r/200 mn = 0,009450 r/mn
Orset: m (H,C,0, - 2H,0) = 1,8900 ., T (H2C204 - 2H20) = 0,009450 r/mn.

2. KakoBbl TUTP 1 HOpManbHas KOHLIEHTPaLWs pacTBopa CepHOW KMCNOTe!, ecn Ha TuTposaHue 15,0 mn
ero 3arpayeHo 13,7 MN1 TUTPOBAHHOIO pacTBOpa rMAPOKCMAA Kanus C MONAPHOWA KoHueHTpauueid 0,1304
morne/n?
Pewenue:
1) H,S0, + 2KOH — K80, + 2H,0
Z (H,80,)=2,1/z="%=0,5
Z (KOH) = 1
Mo 3aKOHY 3KBUBANEHTOB:
V (H,S0,)/ V(KOH) = C(KOH) / C (%4H,S0,)
C (%H,S0,) = 0,1304 monb/n - 13,7 mn/ 15,0 mn = 0,1191 mons/n
2) T(H;S0,) = C (%H,S04) - M(%H,SO4) / 1000,
M (%H,S0,) = % - 98,078 = 49,039 r/monb
T(H2S0,) = 0,1191 monb/n - 49,03 r/monk/1000 mn = 0,005836 r/mn
Orser: C (%H,S0,) = 0,1191 monk/n, T(H,SO,) = 0,005836 r/mn

3. Us Hasecku 0,6172 r noaupa kanus npurotosuny 100 mn pacteopa. Ha Tutposanue 15,0 mn atoro
pacTsopa 3atpadeHo 25,0 mn pacTBopa HuTpata cepefpa, MONspHas KOHUEHTPauus KOTOpOro pasHa
0,0204 monb/n. BbluucnuTe maccoBylo AOMKO MoAa B MOAMAE Kanus no pesynbratam TUTPOBaHWS W
TEOPETUHECKYHO (ANA CpaBHEeHWs).
Pelwenue:
Kl + AgNO; — Agl + KNO;

1) T(AgNOy/I = C(AgNO;) - M(1')/1000

T(AgNOy/I) = 0,0204 monb/n - 127 r/monk /1000 mn = 0,002591 r/mn
2) m(I) = T(AGNO4/I) - V(AgNO3) - V; (K, (KI)

m(l) = 0,002591 r/mn - 25 mn - 100 mn/ 15 mn = 0,4318 1.
3) W(1) = m() / m (KI)
10 pesynsTartam TUTPOBaHUS:
W(I)npak. = 0,4318 r/ 0,6172 r = 0,6996 unw 69,96 %
W(ITeop. =M (I / M (KI)
W(I)Teop. = 127 r/monb / 166 r/monk = 0,7651 unm 76,51 %
Oreet: W(I)npak. = 0,6996 unu 69,96%, W(I)teop. = 0,7651 unm 76,51%

2. PelwuTte 3aaun CaMoCTOATENbHO!

A. KakoBa monspHasi KOHLEHTpaLsi pacTBopa Xropuaa HaTpusi, ecriv Ans npurotoenedus 500 mn
pacTsopa 6ana B3sTa Ha aHanuTU4eckux Becax Haeecka 0,5850 NaCl x.u.? Kakos TuTp aToro pactsopa?
Kakosa HopmarbHasi KOHLiEHTpaLWs 3Toro pacTeopa?

B. Kakosa macca cynbgata Meau B 2,5 n pacTBopa C MONAPHON KOHLeHTpauvei akesusaneHTta 0,25
Mornb/n? Belumcnute ans 6e3BogHOI COny v NATUBOAHOIO KpucTannoruapara.
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B. KakoBbl TUTP M MOfMSipHasi KOHLEHTPALWA 3KBMBANeHTa pacTBOpa HUTPWUTa HATpusi, ecrin rpu
TUTPOBaHMM ero B kucroit cpege Ha 10,0 Mn pacTBopa HUTpUTa HaTpus 3aTpadyeHo 12,5 mn pacTtsopa
nepMmaHraHaTa Kanmus, MOMsipHas KOHLEHTpalLusi aKBuBaneHTa kotoporo paeHa 0,0800 monb/n? [Mpu
TUTPOBAHUM NPOTEKAET peaKuns:
5NO, + 2MnO, + BH" — 5NO5™ + 2Mn*" + 3H,0
4. CoobLuyeHune gomaluHero saganusi: [1]ctp. 197-201, CamocTosTensHas (BHeayauTopHas) pa6ota Ne9

Tla6opaTopHo-npakTuyeckoe 3aHsaTue Ne7
Tema: PelueHne pacyeTHbIX 3a4a4 N0 NPUrOTOBMEHUIO PACTBOPOB HETOYHOM 1 TOYHON KOHLIEHTPaLWK.
Llenu: 3akpenuTb Momny4eHHble 3HaHWA MO TeMe PacTBOpbl, OTpaBoTaTh HaBblkW PELUEHUs 3afady Mo
[AaHHON TeMe. Hay4UTbCsi COCTaBMATb AnropuTM PELUEHUs K 3afjayaM  pacyeTHO-3KCMEepPUMEHTAarbHOro
HarnpaeneHus.
O6opyAoBaHue: pasfaaToyHblil Matepuarn, Tabnuubl.
Vicnonbayemasi nuTepatypa: AHanUTUYECKas XAMWS: YY4eBHUK AN CPeaHuX CreumanbHbiX y4ebHbIX
3aBefeHuit/ O.E.CaeHko. - Usa.3-e gon. u npepepab. - Poctos H/[: ®eHuke, 2013.- 287¢. - cTp. 197-201
Xop 3aHATURA:

1. WHcTpykTax no TexHuke GesonacHocTu (cm. Mpunoxexne 1)

2. Kpatkoe usnoxeHuve yuyebHoro marepuana.

3. CamocTosTerbHas paboTa CTyAeHTOB:

1. O3HaKOMBTECh C NPUMEpPaMK PeLUeHUsi 3aAa4 Ha NPUroTOBNEHUE PacTBOPOB C MacCoBO
KOHLeHTpauuei

3apaua 1. MpuroTosuTs 500 r pacTteopa CsH,0s ¢ MaccoBoit foneit paBHoit 10% ?
[aHo:

m (p-pa CeH1,06) = 500 r

wCeH1206 = 10%

Haiiu:
m (CeH1206) = ?
m(H0)="?

1. Onpepensiem maccy CgsH1,0s Mo cooTBeTCTBYIOWEN hopmyne
2. Onpepensiem maccy BoAbl CorniacHo opmyre:

m (p-pa) = m (p-ns) + m (Bew-ga), m (H,0) = m (p-pa) — m (e-8a),
m (H,0) =500 -50=450r.

3. MNepesecTu maccy BoAb! B o6bem rno dopmyne: p=m/V .

Otser: 4To6bi npuroToBuTb 500 I pacTBoOpa MOKO3bl C MaccoBoit aoneit 10%, HeobxoanMo OTBECUTL Ha
Becax 50 r [fIOKO3bl, OTMEpUTb LMNMHAPOM 450 Mn BoAbl, MOMECTWTb 3TOT pacTeop B konby wu
repemeLLarb.

3apaua 2. Mpurotosuts 800 mMn pacteopa NaCl ¢ MaccoBoi foneit paBHoi 12% 1 NNOTHOCTbIO paBHoi 1,1
r/mn?

[Oano:

V (p-pa) = 800 mn

wNaCl=12%

p=11r/Mn

Haittu:

m (NaCl)=?

m (H,0) =7

1. Onpenensiem maccy p-pa NaCl cornacHo opmyne:

m (p-pa)=V - p =800 mn - 1,1r/mn=880r
2. Onpepensiem maccy NaCl cornacHo cdopmyne:
m (NaCl) =
3. OnpefiensieM Maccy BOAbI COrnacHo (opmyne:
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m (H,0) = 880 — 105,6 = 774,4 r unm 774,4 mn, TK. NAOTHOCTb BOALI pasHa 1 r/mn.
Otser: ans npuroToBneHust 800 mn pacTsopa Xropuha HaTpus C Maccosoi Aonei pasHoit 12 %,
Heobxoaumo oTeecuTb Ha Becax 105,6 r NaCl, otmepuTb MEpHbIM LUMTMHAPOM 774,4 MN BOAbI, MOMECTUTL
pacTeop B konby 1 nepemeLuats.
3apavua 3. MNpurotoeuts 100 r pa-pa MgSO, ¢ w = 2% u3 p-pa MgSO, c w = 10% ?
[aHo:
w;( MgS0y) = 10 %
m; ( MgSQ,) p-pa=100r
p=11r/mn
Haiitu:
m1(MgSO,)=?
m (H,0)="?

1. Onpepensiem maccy yuctoro MgSO,: copepxatyerocsi 8 100 r 2 % p-pa MgSO,:

2. Onpepensiem maccy p-pa MgSO; (ucxogHoro) ¢ w = 10 % coaepxauiero 2 r uuctoro MgSO, ,
m;(MgSO0,) =
3. Onpepensiem 06bém ucxoaHoro (nepsoro) p-pa MgSO, c w = 10 %
Vppa= , Vppa (MgSOy) =
4. Onpepgensiem maccy H,0, koTopas Heobxoauma ans pasbasreHus ucxoaHoro pactsopa MgSO,.
m (H,0) = 100 — 20 = 80 r unwu Ans YucToi Boael 80 mn.
Otsert: ana npurotoeneHus 100 r pacteopa MgSO, ¢ Maccosoit Aoneit paeHoit 2 % u3 pacteopa MgSO; ¢

maccosoit goneit 10 % u p = 1,1 r/mMn, HeobxoaMUMO oTMepUTh U3 GlopeTku unu nuneTku 18,2 mn 10 % p-pa
MgSO,, nomecTuTb ux B konby, Ao6aBuTL Tyaa UunuHApom 80 M BOAbI U NepemeLuaTh.

2. Pewnre YNPaXHEeHUsA U CUTyaUuMOHHbIe 3a4a4M CaMOCTOATEeNTbHO

1)B MeauUMHCKO/ MpaKTUKe WCMONMb3YIOTCA PacTBOpbl C TOMHOA KOHLEHTpauued, noaTtomy Ans
NPUrOTOBNEHUS PacTBOPOB C HOPMarbHOW KOHLEHTpauuel HeoBXoaMMO paccyuTLIBaTh SKBUBANEHTHbIE
Macchl KUCIOT, ocHOBaHWiA u coneil. Paccuutaiite MO HsPO, B peakuusx ¢ KOH; M3 Al(OH); B peakuusx ¢
HNO3; M3 coneit Fe(SO4)s, NaHCO;, Fe(OH),Cl, KAI(SO,), - 12H,0.

2)Mpy KOHBIOKTUBMTAX MPUMEHAIOT B BUWAE rMNasHbIX Kanenb pacTeop cyrbgara uuHka. Paccuuraiite
CKONMbKO rpamMMm Cynbgara LmHKa W Bofbl Heobxogumo Ana npurotoerexus 25 mn 0,25% pacteopa (p =
1,02 r/mn)?

3)Mpn 0BesBOXMUBAHUM OpraHMaMa BHYTpUBEHHO BBOAMTCS 5% pacTBop rMiokosbl. PaccuuTaite Kak
npuroTosuTs 400 5 % pacTsopa Mioko3bl U3 pacTsopa ¢ Maccosoii goneit 15 % ?

4)[ins 06TMpaHUs U KOMMPECCOB MPUMEHSIOT 3TUMOBbIA cnupT. Kak npurotosute 300 mn 40 % pacTeopa
cnupta us 96 %? (p = 0,8 r/mn).

5)[ins MecTHoIt aHecTeauu npumeHseTcs 2% pacTsop HoBokauHa Kak npurotosuts 600 r 2 % pacTtBopa
HOBOKauHa U3 pacTeopa ¢ MaccoBoii goneit 10% ?

4)[ns npombiBaHKS MPU YPETPUTAX W BarMHUTaX Kak aHTUCENTMYeckoe CpeacTso npumexsertcs 0,25 %
pacTop MegHoro Kynopoca. Paccuutaiite ckombko rpamm CuSO, - H,O u Bogsl notpebyercs ans
npuroToeneHus 200 r 0,25 % pactBopa CuSO,, paccuuTaHHoro Ha 6e3soaHyto corb.

5)Mpyu KoXHOW NpakTuke ANs 06paBoTki 3PO3NNA, TPELUH, M3BLITOUHbIX rpaHynALMaX ucronbayloT 0,05%
pacteop AgNO;. Kakyto maccy AgNO; Hagio pacTeopuTs B 250 r H,O ans nonyuerus 0,05 % pactsopa?

4. PelueHue TECTOBbIX 3a4aHui

1. BuipaxeHnue w (CaC1;)= 5% osHauaer:

a) 5 CaC1, pacteopeHo B 95 r H,0, 6) 5 r CaC1, pacteopeto B 100 r H,0,

B) 5 r CaC1, pacteopeHo B 1000 r H,O r) 5 CaC1, pacteopeHo B 100 r pactBopa
2. 9KkBMBaneHTHasi macca meau B coeauHeHum CuSO, paBHa:

a) 80,0 r/monb,  6) 31,75 r/monk,

B) 79,5 r/monk, 1) 16 r/monb.

3. YKaxuTe UCTUHHbIA pacTBop:

a) men +Boga, 6) Boga + nosapeHHas corib,
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B) BoAa + [MuHa, r) Boga + mMacro.
4. MonsipHasi KOHLEHTpaLus noKasbiBaeT:
a) CKOMbKO I pacTBOPEHHOro BellecTsa coaepxutcs B 100 r oAb,
6) CKONMbKO Moreil pacTBOPEHHOTO BELLEeCTBa CoaepxuTes B 1 1 pactsopa;
B) CKOSbKO MOJb-3KB PaCTBOPEHHOrO BelecTea copepxutca 8 100 mn pacteopa;
r) CKOMbKO Mn pacTBOPEHHOro BellecTsa cogepxutca 8 1000 mn pacTteopa.
5. HopMarnbHasi KOHLEHTPaLus — 3TO KONWYeCcTBO MOk BEWecTBa, PaCTBOPEHHOTO B!
a) 1 n pacTeopa, 6) 1 n pactBopuTens,
B) 100 r pacTeopuTens, r) 100 r pactsopa.
6. TUTp NoKa3biBaeT CKOMbKO:
a) r selectsa copgepxmtest 8 1000 mn pacTsopa,
6) r BeLLecTBa cogepxuTca B 1 Mn pacTseopa,
B) r BeLecTBa cogepxutcsi B 100 r pacteopa.
r) r Bewectea coaepxutcs 8 1000 mn Boab!
7. MpuBeauTe OCHOBHYIO hOPMYITy ANs OnpeaeneHns KOHUEHTpaumit B 06beMHOM aHanuse.
a) C1V,=Cy V4,

6) C4V4=Cz V3,

B) Vo=V,

8. Macca xnopuaa HaTpusi KonMyecTBoM BeuecTsa 0,8 Monb paBHa:
a)58,5r, 6)46,8r,

B) 29,251 r) 56,251

9. MaccoBasi AoNsA Nnoka3biBaeT KONIM4ecTBO:

a) Monb-3KB/I;

6) r pacTBOpeHHoro BelecTsa Ha 100 r Bogpl;

B) 1 monb BelecTea B 1 n pacTBopa;

r) r pactBopeHHoro Belyectsa B 100 r pacTeopa.

10. AkeuBaneHT Cu(NOs), paseH:

a) 188 r/mornb; 6) 171 r/monb; B) 94 r/monb; r) 114 r/monb.

11. MaccoBasi JonsA METUIOBOrO CMpTa B pacTBope, coaepxaiyem 60 r cnupTa u 40 r BOAbLI paBHa:
a)2,6)0,6,8)1,5 1) 0,5.

12. Mpwu nonHow HeWTpanusauum H;PO, e€ aKkBUBaNeHT paBeH:

a) 49 r/monb, 6) 98 r/monb, B) 32,6 r/monb, r) 196 r/morib.

13. MeToAOM TOYHOI HaBEeCKU MOXHO NPUroTOBUTL PacTBoOp:

a) Na,CO;, 6) HCI, B) HSO,, r) KOH.

o Bbipaxenue 0,1N p-p KMnO, o3Hauaer:

a) 0,1 monb-akeusaneHTa KMnO, pacTsopeHo 8 1 11 pactsopa,

6) 0,1 monb KMnO, pactsopeHo B 1 11 pactsopa,

B8) 0,1 MOnb-3KB. pacTBOPEHO B 1 N1 pacTBOpUTENS,

r) 0,1 monb KMnO, pacTteopero B 1000 mn Bogp!.

o Tpy oCTPbIX KMWEYHbIX WHMEKUMAX B KpoBb BBOAST 0,89% pacTBop xnopuaa Hatpus. Macca
conu, BBeieHHasl B OpraHu3m npu snusaxuu 400 Mn 3Toro pacteopa paBHa (p = 1 r/mn):
2)356r6)0,356r8)356rr)3,6r

16. Mpu pacTeopenuu 30 r rugpokcuaa Hatpus B 100 r H,0 maccoBasi gons ero GyaeT paBHa:

a) 0,23, 6) 0,4, B) 0,17, r)0,01.

17. AgpeHanuH obnapaeT cocyfocyxuBatomm AeiicTeuem. Ero TepanesTudeckas gosa cocraenset 0,5
mn 0,1% pactBopa, p = 1,0 r/mn, Macca agpeHanuHa, cogepxalyasicss B 3TOM pacTBope paBHa:

a) 0,5r6) 0,0005r8)0,005rr) 0,11

. Mpy KOHBIOKTMBMTAX B BUAE MMasHbIX Kanenb MPUMEHSIOT pacTsop cynbdarta uuHka. Macebi
cynbdhaTa UMHKa M Boabl HeoBXxoAMMbIe Ansi npurotoenenus 25 mn 0,25% pacTeopa (p = 1,02 r/mn)
pPaBHbI:

a)6,3721 19,128 6) 6,0 198) 6,251 18,751) 71 18

5. CoobLueHune aomaluHero sagaHus: [1]ctp. 197-201, CamocTosTenbHas (BHeayauTopHas) pabota Ne9

Tla6opaTopHo-npakTuyeckoe 3aHsTue Ne8
Tema: MpuUroTosneHne CTaHAapTHbIX pacTBopoB. YcraHoeneHne Tutpa 0,1N pacTsopa COMAHON KUCMOTbI.
Onpepenexne TouHo koHUeHTpauum 0,1N pacTsopa eakoro HaTpa.
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Uenu: OsHakomneHMe C METOAOM KWUCMOTHO- OCHOBHOMO  TUTPOBaHWUS, OCBOEHUE  METOAMKM
NPUrOTOBMEHNA M CTaHAApTU3aLMW PacTBOPOB W OCHOBHbLIX MPUEMOB PACHETOB, BbIPaBoTKa HaBLIKOB
npvema nepeceTa, UCTIoNb3yeMbiX NPY pasHbix cnocobax BbIpaXeHNs KOHLEHTPaLMN
O6opyaoBaHme: pa3faToyHblii Matepuarn, Tabnuubl.
Wcrnonb3yemasi nuTepartypa: AHanuTUYeckas XuMMUs: y4ebHUK ANA CpeHuX creuuanbHbiX y4eBHbIX
3asegeHwit/ O.E.CaeHko. - Uap.3-e gon. u npepepab. - Poctos H/[: ®eHukc, 2013.- 287¢. - cTp. 208-220
MpuGopsl M peakTuBbl: WTaTuB; GlopeTka BMECTUMOCTbI0 25 cM’; Konba KOHU4ecKas ANs TUTPOBaHUS
BMECTUMOCTbI0 250 cM®; MepHas konba BmectumocTbio 100 1 250 cm®; nuneTka BMecTUMOCTbIo 10 oM’
BOpOHKa.
PacTBopbl: KOHLEHTPUPOBaHHAA CoNsAHasA KMCoTa, CTaHAapT-TUTP conaHoi kucnoTel 0,1N; cTaHgapT-TUTp
epkoro Hatpa 0,1N; MHAVKaTOPbI: METUNOBbLIV OpaHXeBbIit, heHondTanenH.
Xop 3aHsTHA:
1. WHcTpykTax no TexHuke 6esonacHocTu (cm. Mpunoxerne 1)
2. Kpatkoe usnoxeHrue y4ebHoro matepuana.
3. CamocronTensHas paborta CTyAeHTOB:
1. Heobxoaumo npurotosuts 250 mn 0,1N pacTBopa COmnsiHON KUCNOTbl U3 KOHLIEHTPUPOBAHHOMW, UMetoLLel
nnotHocTb 1.19 r/em’, T.e. copepxalyen 38% HCI.
PacyeT HyXHOro o6bema KOHLEHTPUPOBaHHOW KUCMOTbI At MPUrOTOBNEHUS pasbaBneHHoro pacTeopa
NpoM3BOANTCS CrieaytoLmm obpasom:
Macca consHoii KUCMOoTbl, CoAepXallancs B ykasaHHOM o6beme pasbasrneHHOro pacteopa, HaxoauTcs U3
COOTHOLLIGHWIA:
1 1 1N pacTBopa consHoi kucnoTel coaepxut 36,46 r HCI
1n0,1 H pacteopa - 3,646 r HCI
0,250 n Toro xe pacTtsopa - 0,9115 r HCI
[insi HAXOXAEHUA MaCChl KOHLIEHTPUPOBAHHOTO PacTBOpa, B KOTOPOM COAEPXUTCA AaHHOe konuyectso HCI,
COCTaBNAETCS NPONOPLMS:
38rHCI copepxutcs B 100 r pacTsopa,
0,9115 HCl copepxuTcsa B X r pacTsopa,
oTkyaa X=2,3987 r.
Toraa HyXHbit 06bEeM KOHLIEHTPUPOBAHHO KUCMOTLI onpeaensem rno opmyne:
V=m/d=23987/1,19=2,0wmn.
OtmepuB 2 Mn KoHUeHTpupoBaHHoi HCI, pasbasum sogoit fo 250 mn B MepHoii konbe. Pacteop
TWaTenNbHO nepemeLaem.
2. YcraHoeneHue Tutpa 0,1N pacTBopa ComnsHO KUCNOTb!
BeLyecTeom, Haubonee yao6HbIM 1A yCTaHOBNEHWA HOpMarnbHO KoHueHTpauuu HCI, sensetca
TeTpabopar Hatpus (Bypa) Na,B,O; = 10H,0.
PaccunTbiBaeM ro dhopmyrie Hasecky ypbl, Heobxoaumyto Ans npurotoeneHns 100 cm® 0,1N pacTsopa:
Mna28407 +20 = CNNazsso7 * M(D) nazsao7 *100 /1000 = 0,1 *190,7*100 /1000 = 1,9070 r
To ecTb Mmacca HaBecku 6ypbl cocTasnsiet 1,9070 .
3arem HaBecky Oypbl pacTBopsem B ropsuyeit Boge B MepHoii konBe Ha 100 mn (2/3 obwema
nepeMelLMBaeM v OXNaxaaeMm pacTBOp [0 KOMHATHOW TemnepaTypbl, 3aTeM JoBoauM ofbem Ao MeTku
ANCTUNNUPOBaHHON BOAOW). BbIMUCNSEM TUTP M HOPMarnbHOCTL NOMyYeHHoro pacTeopa Gypbl no opmyne:
Thazgaor tzo =M (r/em’),
pe:
m-HaBecka Bypbi,
V-06bem konbbil.
MonsipHyto KOHLIEHTPaLMIO 3KBUBANEHTa (HOPManbHYI0 KOHLEHTpaLmio) Bypbl HaxoauM no copmyne:
CNnaz8407 = Thazsso7 *1000 / M(D) nazsso7,  Monb/n
1. BlopeTKy OMomnackuBaloT, a 3aTeM 3anofHAIOT PaCTBOPOM NPUIOTOBNEHHOM CONAHON KUCMOTbI A0
HyneBoii YepTbl.
2. MuneTky (06bem nunetkn=10 M) ¢ pacTBOpPOM Bypbl NEPEHOCAT B KOHUHECKYIO KOnby Ans TUTPOBaHMS,
Lo6asnsioT 1-2 Karnu MeTUNOBOro OPaHKEBOro U TUTPYIOT NPU NepeMeLLNBaHNN Mo Kanmnsam 13 GiopeTku
COMSIHOM KUCIOTOI 0 U3MEHEHUsI OKPacKW MHAMKATOPA U3 XENToi B OpaHXeBO-po30BYIO.
[ins nonyyeHus Haunbonee [JOCTOBEPHOrO PesynsTaTa PeKOMEHAYEeTCS NPOBOAUTL TUTPOBAHNE TPY pasa, C
onpe/ieneHem ofjHOro, CPEHEro 3Ha4eHMs.
Mony4yeHHble pesynbTaThl TUTPOBAHWA (DUKCUPYIOT B TETPaaM:
Hanpumep: Viazgso7-10120, M1 - Ve, MN + UHAMKaTop
3.BbIUMCNAIOT HOPMarbHYI0 KOHLIEHTPaLWIO pacTBopa COMAHON KUCMOThI Mo hopmyne:
CNuci = Vnazgaor * CNnazsaor / Ve, Monb/n
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TUTP CONAHOI KNCMNOTbI BLIYUCAISIOT MO hopmyne:
ol 3
T = Myazsao7 120 / Ve, (r/em’)

CpenaiiTe BbIBOAbI.

3. Onpefenetie TOYHOM KOHLIEHTPALMW PacTBOpa eaKoro Hatpa
Pacteop craHaapt-Tutpa 0,1N €AKoro HaTpa KOSMM4YeCTBEHHO MEpeHecT B MepHyio konby Ha 1 n u
[OBOASAT AUCTUNNMPOBAHHON BOAOW A0 METKW. TliaTenbHO nepemeLlnBaioT. 3aTeM nuneTkoit otbupaiot 5
MI MPUrOTOBNEHHOrO pacTeopa, NpubasnsT 1-2 kannu uHaukatopa deHondTanenHa n Tutpyot 0,1N
PacTBOPOM COMSIHOM KUCTOThI 40 o6ecLiBeunBaHus. TUTpoBaHMWe NoeTopsioT 2-3 pasa.
[MNpu TUTPOBaHNM NPOUCXOANT CieAyIoLLan peakums:

NaOH + HCI — NaCl + H,0
Pacyet:
1. CpepHwit o6bem 0,1N pacTBopa COMsHOM KUCIOTbI, MOLLEALLNA Ha TUTPOBaHME, MIT:

Vcp. = (V1+V2+V3) /3

2. MonsipHyto KOHLIEHTPaLVIO 3KBUBATNEHTa W TUTPa pacTBOpa eAKoro HaTpa onpeaensioT no dopmyre:

C (1/z* NaOH) = C(1/z* HCI) - Vcp.(HCl),  monb/n )
Foe:
Z- 3Ha4YeHne 3KBMBaneHTa Lenoyun IkucnoTbl
T (NaOH) = C(1/z* NaOH) - M (1/z* NaOH)/ 1000  r/mn @

3. Paccuutats maccy NaOH: m(NaOH) = T (NaOH) - V (mepHoii konbbl).  (3)
Cpenaiite BbIBOAbI.

4.0TBeTLTE Ha KOHTPOSbHbIE BONPOChHI:

1. Kakvie Tpe60oBaHus NPeAbsBISIOT K peaKLusiM, UCMONb3yeMbIM B TATPUMETPUYECKOM aHannse?

2. Yto Takoe craHaapTHble pacTBopbl? KakoBbl TpeGoBaHus, NpeabaBnsieMble K UCXOAHbIM CTaHAAPTHLIM
BELLECTBaM Arsi yCTaHOBKM 3KBUBANEHTHOI KOHLIEHTpaLym pacTeopa?

3. B 4eM CyLHOCTb METOLOB NUMETUPOBAHMUS 1 OTAEMbHbIX HaBECOK?

4. [aifTe onpeAeneHns NOHATUA: TUTP, HOPMarnbHas KOHLEHTPALMS, TUTP MO ONpeaensemMomy BeLlecTsy.

5. UTo HasbiBaETCA KPMBOIA TUTPOBAHUA?

6. UTo Takoe TOuKa 3KBMBANEHTHOCTU? B Kakoii obnactu pH (KUCTOW, HENTpanbHOW, LUENOYHOM)
pacronoxeHa TouKa OKBMBANEHTHOCTU MNpY TUTPOBAHUM PacTBOpa: @) CUMbHOW KUCMOTbI CUMbHBLIM
ocHoBaHueM; 6) cnaboi KUCMOTbI CUrbHBIM OCHOBaHUEM; B) Criaboro OCHOBaHUA CUIbHOM KUCIOTOR?

7. YTO Ha3bIBAETCS CKAYKOM TUTPOBaHUA?

8. UTo HasbIBalOT UHTEpBaNom nepexoaa uHaukaropa? MNpusegure NpuMepsi.

9. MpuseauTe opmyrnbl onpeaeneHust pH pacTeopos cnabbix KUCMOT U cnabbix OCHOBaHWIA.

10. YTo Takoe aHanuTUYeCKuin curdan?

11. MpuBeaUTE NPUMEPDI UCMONBL3OBAHWS PEaKLMiA TMAPONM3a B aHaNMTUHECKONR XUMn

5.CoobLyeHre aomaluHero 3agaHus: [1]ctp. 208-220, CamocTosTensHas (BHeayauTopHas) pabora Ne10

Ta6GopaTopHo-npakTuyeckoe 3aHaTue Ne9

Tema: MepmaHraHaTOMETPWA: ONpeeneHe MaccoBoi [OM NepeKkncH BOJOPOAa B pacTBope.
WopomeTpus: onpegeneHe MaccoBoi [ONW 1oAa B CMIMPTOBOM pacTBope voga.
Llenn:OcBoeHNe METOAWKA KOMUYECTBEHHOTO OMpPeferneHns COAepXaHUsi PasHbIX BELecTB METOAOM
nepmMaHraHaToMETPU 1 MOAOMETPUM C MOMOLLBIO TUTPAHTOB, OTPabOTKa TEXHUKW BbINOMHEHUs Mpasus
TUTPOBaHMSI, 3aKPENUTb YMEHUsI B NPOBEAEHUM PACcYETOB NPy OMpefeneHnn Maccosoil A0NN BeLLecTsa, B
YCTaHOBIIEHWUN TOYKU KOHLIA TUTPOBaHUS, NPOBOAUTL TUTPOBAHWE BELLECTB METOAOM NepMaHraHaToMeTpun
1 MOAOMETPWK, [iENaTh BbIBOAbI U3 PE3yNbTaTOB aHanMaa i 0opMIIATL UX B BUAE NPOTOKONa.
OGopyaoBaknue: pasnaToyHbiii Matepuar, Tabnuubl.
Vicnonbayemasi nuTepatypa: AHanUTUYECKas XUMWS: YY4eBHUK ANs CPeAHUX CreuuarnbHbX y4ebHbIX
3asegeHuit/ O.E.Caenko. - Uag.3-e gon. u npepepab. - Poctos H/[: ®eHuke, 2013.- 287¢. - cTp. 221-233
Xopa 3aHATUNA:

1. WHcTpykTax no TexHuke 6esonacHocTy (cM. Mpunoxenue 1)

2. Kpatkoe uanoxeHue yyeGHoro matepuana.

3. CamocrositensHas paboTa CTyAeHTOB:
MepmMaHraHaToMeTpus:
1. Mpurotosnenue 0,1H pacTBopa kanus nepMaHraHata
[ina npurotosnenus 1 am® 0,1H pacTeopa HaBecka paBHSAETCS:

m=3161*0,1=31610r.
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B3pelwmBaT Ha aHanutuyeckux Becax 3,1610 r KMnO,, pacTBOpsIOT HaBecky B ropsyeit Boae u
nosopsT ofBbem pacTBopa XonogHoi Bogoin p[o 1 om°. PacTBopy AalT OTCTOSTHCH, 3aTem
OTCHUNLTPOBLIBAIOT W YCTAHABMUBAIOT €ro TUTP MO VCXOAHOMY BELUECTBY - LUABENeBoi kucrote unu ee
conu. Cocya C NPUrOTOBMEHHBIM PACTBOPOM Kanus MepMaHraHata 3aKpbiBalT CTEKNAHHON Npobkoi u
CTaBSiT Ha XpaHeHue B TeMHOe MecTO.

2. MpUroToBMnEHME UCXO[HOTO PACcTBOPA LABENeBoi KUCMOThI U CTaHAapTU3aLMS pacTBopa nepMaxraHara
Kanus.

Kanus nepmaHraHaT B3auMoAeinCTBYET C LuaBernesoi KUCOTOMN B KUCIOi cpeae:

2KMnO, + 5H,C,0, + 3H,S0O, = 2MnSO, + 10CO, + K;80, + 8H,0.

MOnApHas Macca 9KBUBasieHTa LaBenesoit KUCNOoTbI paBHa:

E(H,C,0, x 2H,0) = % - 1262’07

[Ons npurotoenexms 100 cm® 0,1H pactBopa HEOBXOAMMO B3ATL HaBECKY:

63,04 % 0,1 x100
1000

Ha Becax BssewwsaioT 0,6304 r LjaBeneBOil KUCNOTbI U KOMUYECTBEHHO NEPEHOCHAT B MEpHyio
kon6y Ha 100 cm® . PacTBOPSIOT B AUCTUNIMPOBAHHOW BOAE W A0BOAAT 06bem pacTsopa A0 METKM.

B konby Ans TutpoBaHua nunetkoit Mopa nepeHocsT 20-25 cm® pacTeopa LyaBenesoil KUCMoTsI,
npubaensior 20-25 cm® 1M pacTBOpa CepHOi KUCMOTbl. PacTsop kanusi nepMaHraHata HanusalT B
GlopeTky M YCTAHaBNMBAIOT MEHUCK Ha Hyne. HWKHUI Kpaii MeHucka Nnoxo BUAHO BCrEACTBUE TeMHON
OKpacku pacTsopa, MO3TOMy BCE MOACHETH BEAYT 33 BEpXHUM kpaeMm MeHucka. PacTeop u3 GropeTku
NPUNMBAIOT NO KannsiM, MpU4eM Kaxkaylo kannio npuGasnaioT nocne Toro, Kak UC4e3HeT po3oBas okpacka.
MepBbie Kanny 0BECLBEUNBAITCA MeANeHHo. Ho, Kak Tonbko 0BpasyeTcs HEMHOO MOHOB Mn*, koTopbie
KaTanusupyloT STy peakuuio, AanbHeiiwee obecuseunBaHNe MPOXOAUT MPAKTUHMECKM MIHOBEHHO.
TuTpoBaHMe 3akaH4MBalOT, KorAa oaHa AoBaBneHHas Kanns pacTeopa Kanus nepMaHraHara okpacut
pacTeop B 6rieAHO-PO30BHLIN LIBET, KOTOPLIVA HE UCHe3aeT Ha NPOTskeHUM 30 CekyHA.

TUTpOBaHMe NPOBOAST HE MeHblLUE TPEX Pa3 (ECri PasHOCTb MeXAY HUMM He npesbiwaer 0,1 om®)
W onpepensioT cpefHee apudmeTuHeckoe.

KoHuerTpaumio pactsopa KMnO, paccuuTsiBaloT no gopmyne:

C,,(H,C,0, x2H,0)xV (H,C,0, x2H,0)
V(KMnO,) i

= 63,04.

m(H,C,0, x 2H,0) = =0,63042.

C(1/5KMnO,) =

3. OnpepgeneHue MaccoBoii 0N NEepeKucH BOROPOAA B pacTeope.
IMNepMaHraHaToMeTpuyeckoe onpeaeneHne nepekucu BOAOPOAA OCHOBAHO Ha peakLum:
2KMnO, + 5H,0, + 3H,S0, = K80, + 2MnSO, + 8H,0 + 50,.
MonsipHas Macca 3KBUBaneHTa nepekucy BoAOPoAa pasHa:

2
E(HZOZ)=%=%= 17,01.

3

HaBecky nepekucu Bogoposa GepyT ¢ Takum pacyetom, YTobbl nonyuuTs 100 cM npubnusutensHo
0,1H pacrsopa:
17,01x0,1x100

1000

HaBecky, KOTOpyio CrieayeT B3ATb [ aHanusa, PaccyMTLIBaIOT U3 COOTHOLLIEHUS:
35 r H,0, cogepxurcs B 100 r 35%-ro pactsopa H,0,
0,17 r H,0, copepxuTcsi B X r 35%-ro pacteopa H,0,.
0,17 x100

35

HaBecky B3BELUMBAIOT Ha AHANUTUYECKUX BECAX W 3aTeM KOMWYECTBEHHO MEPEHOCHAT B MepHylo

konby emkocTbio 100 cM®, AOBOAST ANCTUNNMPOBAHHON BOAOH A0 METKM, NEPEMELLNBAIOT.

m(H,0,)= =017z

X(H,0,)= =0,48572.
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OT6UpatoT NUNETKON OnpefeneHHbIn 0GbeM MPUrOTOBMEHHOMO PacTBopa B KOHMYECKyl Konby,
npubaBnAT K pacTeopy paBHblii 06bem 2H pacTsBopa CepHOii KucroThl. 3aTem copgepxumoe Konbbl
TuTpytoT 0,1H pacTBOpOM Kanus nepmaHraHara Ao MnosiBneHus GrieiHO-pO30BOIA OKPaCcKy, He ucqesatoLlein
B TeueHue 30 cekyHf. TUTpOBaHWe NOBTOPSIOT elye 2-3 pasa u OepyT cpegHee apudmMeTMyeckoe
3HaYeHme.
Maccosyto osio nepekicit BOAOpOoAa ONpefensiioT no dopmyne:

(H20,) = 0,0017 * Vtutp * K * Vkonbel *100/ m* a, %
rae:
0,0017 — macca nepekucu BOAOPOAA, COOTBETCTBYOWaAs 1 cm3 pacTBopa Kanusi nepmaHraHara
KOHLieHTpaLmm TouHo C(1/5 KMnO4) = 0,11, r;
VTuTp — 06bemM pacTeopa nepmaHraHara kanus 0,1H KOHLEHTpaLuK, MOLUEALLNA Ha TUTPOBaHWE;
K- nonpasoyHbiil koadduumeHT Ans 0,1 H pacTBopa nepMaHraHaTa Kanusi, YCTaHOBNeHHbIA Mo LaBenesoit
Kucnorte.
WopomeTpus:
1. Onpepnenexve MaccoBoi Aonu nopa |, B CNUPTOBOM pacTeope uoaa:
B konby Ans TuTpoBaHus nomectutb 1 mMr 5% cnupToBOro pacTtsopa Woaa, 5 Mn 10 % pactsopa kanus
voguaa u 15 Mn gucTunnMposaHHoW Bogbl. TuTposath 0,1H pacTBOpoM TuoCyrbdata Hatpus Ges
MHAMKAaTOpa [0 CONOMEHHO-KENTOro LiBeTa, 3aTem Ao6asuTb 1 mn 1% pacTsopa kpaxmana v TUTposaTb A0
nonHoro oGecLiBe4UBaHUs pacTBopa. TUTPOBaTb A0 TPEX CXOAALLMXCS PesynbTaTos.
Xop pabotbl:
e OMpeaenuTL MacCcoByio A0SO MOAA Mo OpMyIe, UCTIONb3YS AaHHbIe JKCrepuMeHTa:

(I2) = 0,006345 * VTutp * K * Vkon6el *100/ m* a , %

* [lonncaTb ypaBHEHWe peakumit, COCTaBUTL BMEKTPOHHbIA BanaHc 1 ypaBHATb:
Na,S,0; + I, =
OchopMuUTb OTHET B BUAE Tabnuubl.
4. OTBETBTE Ha KOHTPOMbHbIE BOMPOCHI:
1. Kakue MoryT 6biTb OLUMGKM B METOAE NEpMaHraHaTOMETPUYECKOrO TUTPOBaHUS?
2. Kakvie CyLLecTBYIOT Criocobbl BbIpaXKeHUs KOHLIEHTpaLMM pacTBopos?
3. B 4em cyTb MeTof@ NepmaHraHaTomMeTpun? BbiGop OCHOBHOMO ypaBHEHUs 1 BO3MOXHOCTU METoAa.
4. ToveMmy Ansi NPUrOTOBNEHUM TUTPOBAHOrO PacTBOpa kanus nepmatraHara 6epyT Gorbluee.
5. MonspHas KOHUEHTPaLus 3KBMBareHTa Kanus nepmadraHata B Kucroii cpepge pasHsietcs 0,02200
Monb/am°. YeMy paseH TUTp 3Toro pacteopa no: a) HyC,04; 6)H,0,.
6. Kakyto KUCTOTY MCTONb3yIoT Arsi NOAKUCTIEHIS MPW NEPMaHraHaTOMETPUYECKOM TUTPOBaHNU?
7. Vicnonb3oBaHue nepMaHraHaToMeTpum B aHanuse nevebHbIX BELecTs.
5. CooblueHre gomaluHero 3afanus: [1]cTp. 221-233, CamocTosTenbHas (BHeayauTopHas) pabora Ne11

TNa6oparopHo-npakTuyeckoe 3aHsaTue Ne10

Tema: bBpom-GpomaTomeTpusi:  ONpefeneHue MaccoBoW  AONM  pesopumHa.  HuTputometpus:
KONMUYECTBEHHOE OMpefienexne cTpenTtounaa.
Llenu: OcBOeHMe METOAMKM KOMWYECTBEHHOrO OMPEfErneHns CoAepXaHus pesopuuHa 1 cTpenTouvaa
METoAoM GpPOM-GPOMATOMETPUN U HUTPUTOMETPUM, OTPAGOTKA TEXHUKM BbINOMHEHUS AaHHBIX METOAMK,
3aKpenuTb YMEHUsi B MPOBEAEHUM PACYETOB MpW ONpeAeneHn! MaccoBOi [OnM BellecTsa, caenarb
BbIBO/AbI U3 PE3YNLTATOB aHan13a i 0OPMIIATL X B BUZE NPOTOKONA.
O6opyaoBaHue: pasfgaToyHblii Marepuarn, Tabnuubl.
Wcnonbayemas nutepatypa: AHanuTMYecKas XUMWUs: Y4eBHWK ANs CPefHWX creumarnbHbiX y4ebHbIX
3asegeHuit/ O.E.CaeHko. - U3n.3-e gon. v npepepab. - Poctos H/[: ®euke, 2013.- 287c. - cTp. 221-233
Xop 3aHATUA:

1. WHcTpykTax no TexHuke 6esonacHocTu (cm. Mpunoxerue 1)

2. Kpatkoe usnoxeHue y4ebHoro marepuana.

3. CamocrosTenbHas paboTa CTyAEHTOB:
1. Onpepenexre MaccoBoii JONM pesopLmnHa:
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Hasecky okoro 0,1000 r npenapaTa pacTsBopuTs B Bofile B MepHoOil konbe BmecTumocTbio 100 M.
Pactsop TwWwatenbHo nepemewars 4 otobpate anuksoTy 20 MI, KOMUYECTBEHHO NEpeHecTU ee B
KOHU4ecKyto konby Ans TUTpoBaHus, fo6asuTs 25 mn 0,1 H pacTeopa Gpomata kanus, 1 r Gpomuaa Kanus
1 15 mn 3H pacTeopa consHoi kucrnoTel. 3akpbiTe konby npobkoil, pacTeop nepemelunBaTh B TedeHue 1
MUHYTbI U OCTaBUTL B TEMHOM MecTe Ha 5 MuHyT. Mocne aToro k cmecu fobasuTs 0,5 r voauza Kanus,
nepemeluartb, CHOBa OCTaBUTb Ha 5 MUHYT B TEMHOM MecTe W 3atem oTTuTposath 0,1 H pacTopom
TUoCynbdaTta HaTpusi A0 CBETINO-KeNToil (COMoMeHHoIA) okpacku, 4o6aBuTL 1 MN pacTeopa kpaxmana u
NPOAOIKUTL TUTPOBAHUE A0 UCHE3HOBEHWS CUHEN OKPaCKV (aHANUTUYECKWiA curHan).

MocnegoBaTenbHOCTE PaceTos:

1.1. Paccuurats maccy gobasneHHoro 6pomara kanus KBrO; no dopmyne:
m(KBrO;) = C(I/6KBrO3) * M(I/6KBrO;) « V(KBrO;) / 1000

1.2. Paccuutath Maccy 6poma, BbigenuelLerocs nocne peakuuu KBrOs; ¢ KBr:
m'(Brz) = m(KBrOs) * 3M(BrO,) / M(KBrO3)

rae:

3M(Brz) - Tpu Mona BbiAeNMBLUErocs MonekynsipHoro 6poma nocnie peakuun Gpomara kanus ¢ Gpomuaom
Kanus.

1.3. PaccuuraTb Maccy HenpopearuposasLuero 6poma no pesynsratam TUTPOBaHUs:
m"(Brz) = C(Na,S;03) * M(1/2Br3) / Vyazsz03,

rae:

Vazs203 - 06beM pacTBopa Tvocynbgara HaTpus, NOLEeALWNA Ha TUTPOBaHe

1.4. Paccuntats maccy 6poma, koTopas npopearvpyer ¢ pe3opLMHOM:

m(Brz) = m'(Bry) - m"(Br,).

1.5. PaccyutaTb mMaccy pesopuvHa B 20 M1 B3STOMO PacTBOpa Mo YpaBHEHWIO, COTMacHo KOTOPOMY Mpu
6pomurpoBaHiM 1 Morb pesopLvHa B3auMoAencTsyeT ¢ 3 Monsimu 6poma:

m(pes.) = M(pes.) * T(Bry) / 3M(Br,)

rae:

M(pes.) - monspHas macca pesopuyHa, pasHas 110,11 r/mornb.

1.6. OnpegenuTb Maccy pesopuuHa B HaBecke, ucxoas 13 100 M NPUrOTOBNEHHOO pacTBopa:

w% = m(pes.) * 5 +100 / m(HaB.)

Wroru pacyeTtos 1 oTyeT 0chopMUTE B TETPagM.

2. Hasecky npenapara 0,2500 r (B3ATylo Ha aHanuUTU4eckux Becax) pacteoputs B 10 cm3 Boapl U 10 cm3
pasbasrneHHoit conaHoil kucnoTel. Mpunuts Boay Ao oblero o6bema 80 cm3, fobasute 1 r Gpomuaa
kanua. Ottutposath 0,1 M pacTBOpOM HUTPUTa HaTpUsi 4O NepexoAa OKPacku OT KpacHO-hMONeToBOM K
rony6oi.

Xop pa6oTbi:

TMpoLieHTHOE coiepxarme CTpenToLmaa B npenapare onpeaeniTs no hopmyne:
“crpent: = Vnanoz * T nanoz 100 / Myasecn , %

rae:
Myasecn- HABECKA Npenapara, r

Wroru pacyetos u oT4eT 0hopMUTL B TETPaaM.
4. CoobLueHne gomaluHero saganus: [1]cTp. 221-233, CamocTonTenbHas (BHeayauTopHas) pabora Ne11

TNaGopartopHo-npakTuyeckoe 3aHaTme Ne11
Tema: MeTog Mopa: onpefeneHne MaccoBoii Aonn Gpomuga kanus. Metog dasHca: onpegeneHne Macchl
VOANA-MOHOB.
Llenu: OcBoeHne METOANKM KONMHECTBEHHOTO onpefeneHns GpoMuaa Kamusi U Moaua-MoHoB, oTpaboTka
TEXHUKW BbINOSTHEHNS AAHHBIX METOAVK, 3aKpenrieHne yMeHuii B NpoBeAeHUI PacyeToB, CAenaTh BbIBOAbI 1
pacyeThl U3 PesyrLTaToB aHanusa U opoPMIATL VX B BUAE MpoToKona
O6opyaoBaHue: pasfaToqHblit Matepuar, Tabnuubl.
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WUcnonbayemass ~ nuTepatypa:  AHanuTU4ecKas XuMmus: y4ebHUK Ans  CpeaHUX - crieunanbHbiX
yuebHbix 3aseaeHuit/ O.E.CaeHko. - Uaa.3-e aon. u npepepab. - PocTos H/[: ®eHuke, 2013.- 287c. - cTp.
240-249
Xopg 3aHaATUSA:

1. WHcTpyKTaXx rno TexHuke BGesonacHocTu (cM. Mpunoxerue 1)

2. KpaTkoe usnoxeHue y4yebHoro matepuana.

3. CamocrosTenbHas paboTta CTy4eHTOoB:

Mertog Mopa

Hasecky uccnegyemoro npenapara 0,2000 r (B3sTyl0 Ha aHanMTMYeckux Becax), MpefBapuTerHo
BbICYLLEHHYIO [0 MOCTOSHHOW Macchl, pacTeopsaT B 20 cM® QUCTUNNMPOBAHHON BOAbI U OTTUTPOBLIBAIOT
0,1M pacteBOopoM HWTpaTa cepebpa A0 OpPaHXEBOro-KEenToro okpawwusaHus. B kayectse uHAMkatopa
VCMOMb3YIOT XPOMaT Kasusi.

« TlpoueHTHOE cofepXaHue kanusi Gpomiga B npenapare BbIYUCTUTL MO opmyre:

ker = Vagnoa * T(AgNQz/KBr)’100 ! Mygsecen + %
rae:
Myasecku- HABECKA Npenapara, r
1 cm® 0,1M pacteopa AgNO; cootsetcTayet 0,01190 r KBr, KOTOPOro B BbICYLIEHHOM Npenapare A0SMKHO
6biTb He MeHee 99,0%./Torn pac4eToB 1 OTYET 0POPMUTL B TETPAAN.
2. Metop, ®asiHca
Hasecky uccrnieayemoro npenapara B konudectse 0,1000 r, B3ATYIO Ha aHaNMTUHECKNX Becax, PacTBOPAKT
B AVCTUNNMPOBAHHOI BOAE B MepHOii konbe Ha 25 mrl, oTGMpaloT U3 MoMyYeHHOro pacTeopa anvkeoTy 1
mn, Ao6asnsaoT 1 M AUCTUNNMPOBAHHOM BOAbI, 1 Kanmnio pacTBopa 3031Ha B YKCYCHOW KUCIOTE U TUTPYIOT
0,1M pacTeopom HuTpaTta cepebpa [0 OKpalLMBaHWUS OCafika B MHTEHCMBHO-KPACHBIA W pO3OBbIt LIBET
(aHanuTuyeckuii curHan).

e PaccuuTaTb Maccy MOAWA-MOHOB B aHanM3MpyemMoM pacTsope Mo dopmyrne:
my = Cagnos * V agnogy " M *25/1 1

WTorv pac4eToB 1 OTYET ODOPMUTL B TETPAAM.

4) KOHTpOrb 3HaHWiA, YCBOEHHbIX BO BPEMS NPaKTUHECKOro 3aHATUA.

4. OTBETBTE Ha KOHTPONbHbIE BOMPOCHI:

1. Knaccudukaums METOAO0B KONUYECTBEHHOTO aHanmsa, obLas ux xapakTepuctuka.

2. OCcHOBHble TMOHATUS KOMMYECTBEHHOTO aHanusa: TUTPOBaHMe, TUTP, TUTPaHT, HOpMarbHas
KOHLIEHTpaLWs,, Macca 3KBMBaneHTa, akTop 3KBUBANEHTHOCTH, TOYKa SKBMBANEHTHOCTY, CpPeAHsa npoba,
HaBecka, CTaHAapTHbIE U CTaHAAPTU3NPOBaHHbIe pacTBopbl. Onpeaenexns,

bopmMynbl ANA pacHeTos.

3. Metogbl ocaxaeHus. Obluas xapakTepucTuka, KnaccudukaLyms, OCOBGEHHOCTU Kaxaoro MeToAa,
YCII0BUS TUTPOBAHUS, MPaKTUYECKOe NpUMEHEHMe.

4. Bufibl TATPOBaHMS B 0GBEMHOM aHanuae, Ux ocobeHHOCTH, 06nacTu NpUMEeHeHNs

5. CooblueHue gomaluHero 3agaxus: [1]cTp. 240-249, CamocTosTenbHas (BHeayauTopHas) pabota Ne12

TNa6opaTtopHo-npakTuyeckoe 3aHsTue Ne12
Tema: MeToa donbrapaa: onpeaeneHe MaccoBoii A0ONM Xropuaa HaTpus
Lenu: OcBoeHME METOAMKNA KOMMYECTBEHHOrO OMPEAEeneHwus Xropuaa Hatpusi, OoTpaboTka TexHUKW
BbINONHEHUA AaHHOﬁ METOAUKKM, 3akpenneHue ymeva B MpoBeAeHun pacyeTos, caenaTth BbiBOAbI U
pacueTbl U3 pe3ynsTaToB aHanusa 1 0hopMUTH VX B BUAE NpOTOKONa
O6opyaoBaHue: pasgaToyHblii Matepuan, Tabnuubl.
Wcnonbayemass nuTepatypa: AHanuTaueckas XvUMWs: YYeBHUK AN CPEAHWMX crheumanbHbiX y4eGHbIX
3aseaeHmit/ O.E.CaeHko. - M3a.3-e gon. u npepepab. - Poctos HI[: ®eHuke, 2013.- 287c. - cTp. 240-249
Xop 3aHaTUA:
1. WHcTpyKTax no TexHuke 6esonacHocTu (cM. Mpunoxexue 1)
2. Kpartkoe usnoxeHue yuebHoro matepuana.:
1. Hasecky uccnepyemoro npenapata B konudyectee 0,5000 r, B3ATYyK Ha aHanUTU4ECKUX Becax,
NOMeLLaloT B MepHyl konby BmecTuTensHocTbio 100 mn, npubasnsioT 30 M AUCTUNNMPOBaHHON
BOAbI, PacTBOPSIOT W AOBOAST o6beM pacTBopa BOAOWA [0 METKM, nepemelunsaioT. M3 nomyyeHHoro
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pacteopa oTbupaioT anukeoTy 10 Mn M KONMMYECTBEHHO nepeHocaT ee B konby ans
TuTpoBaHus, npubaensior 15 mn 0,1+ pacteopa AgNQ;, 5 mn pasbaeneHHoit asoTHoi kucnotsl, 0.5-10
M pacTBOpa ’KeresoamMMOHMIHbIX KBacLOB (MHAukatop ®onbrapga). OTTUTpoBaTh B pacTEope
nabbiTok HUTpaTta cepebpa 0,1H pacTsopom pogaHupa ammonus (NH,SCN) ao nosenenus kpacHoi
OKpacku pacTBopa Haf, 0CaAKoM.

O6bem poaaHuaa aMMOHUS, 3KBUBANEHTHbIA B3ATOMY KOMUYECTBY XIIOPMAA HATPUs, COOTBETCTBYET
pasHocTu o6bemos gobaeneHHoro AGNO; 1 uspacxoposaHHoro Ha TutposaHue NH,SCN.

1.1. Paccuutath cogepxaHue (B %) xnopuaa HaTpus B UCCreayeMoM npenapare no opmyne:
“Inact = Vinasen * C nhasen * Oag * £ * 100 *100 / Myzsec *10 , %
rae:

Vnrascn — 06BEM pofaHnfa, NoLeALNA Ha TUTPOBaHNe, MIT;

Chhascn — KOHLEHTPaLMs pacTeopa poaaHuaa, Monb/n;

Opg — MONApHasA Macca akeusaneHTa cepebpa, pasHas 169,9 r/monb;

f — chakTop akBUBanNeHTHOCTH,

m, — Macca HaBecku npenapara, r;

10 — anuksoTa, M1,

1000 — o6bem mepHoit konbbl.

Wtoru pacyeToB 1 OTHET 0hOPMUTL B TETPAN.

4. CoobLieHue gomaluHero 3apaqus: [1]cTp. 240-249, CamocTosTenbsHas (BHeayauTopHas) pabora Ne12

TNa6GopartopHo-npakTuyeckoe 3aHaTne Ne13

Tema: KomnnekcoHomeTpus. OnpefeneHue TOYHOW KOHLEHTpauuu pacteopa TpunoHa b. Onpegenexve
coaepxXaHus Xnopuaa karbLys 1 cynbdarta UmHKa B fiekapcTBeHHOM npenapare.
Llenu: Osnagexue HasblkaMi TUTPUMETPUYECKOrO aHanusa METOAOM KOMMIIEKCOHOMETpuM, oTpaboTka
TEXHWUKV BbINOMHEHNs AaHHON METOAMKY, 3aKpensieHe YMeHuiA B NPOBEAeHUM PacyeToB, CAeNaTh BbiBOAb!
1 pacyeThl U3 pesynbTaToB aHanuaa u ohopMUTL UX B BUAE NPoToKona
O6opyaoBaHue: pasfaToyHblili Matepuarn, Tabnuubl.
WUcnonb3yemas nutepatypa: AHanuUTUYecKas XUMMUs: Y4eOGHUK ANA cpefHuX creuuanbHbiX y4eBHbIX
3aBegeHuit/ O.E.CaeHko. - U3g.3-e gon. v npepepab. - PocTos H/[: ®eHuke, 2013.- 287¢. - cTp. 249-255
Xopa 3aHaATUA:

1. WHcTpykTax no TexHuke GesonacHocTu (cm. Mpunoxerue 1)

2. Kpatkoe uanoxeHue y4ebHoro marepuana.

3. CamocrosiTenbHas paboTa CTyAeHTOB:
1. OnpepgeneHue TO4HO KoHUeHTpauumn TpunoHa B
Maccy TpunoHa B, Heobxogumyio Ans npurotoenexus 100 cm® 0,05H pacTsopa, PaccuuTHIBaKT MO
copmyne:
Myps=M*0,05%100/1000, r

rae:
M - monekynsipHas macca TpurioHa B, r/monb.

« CraHpapTusauus pactsopa TpunoHa b

Crangaptusaumio pactsopa TpuroHa B NPOBOAAT Mo 0,054 pactBOpY cynbtba'ra marHus,
NPUroTOBNEHHOMY M3 (hukcaHana. Llrm 3TOro NMUNeTkol oTbuparT B Koanec;(ym konby 10 cm® pactsopa
cynbcpara marnus, gobasnsior 90 oM’ gucTunnuposaHHoil Boakl, 10 cm® ammuauHoil GycepHoil cmeck 1
2-3 Kkannu uHaukatopa Jpuoxpom YepHsbiii T. MpoBy OTTUTPOBLIBAIOT A0 MOMEHTa nepexoja BULLIHEeBO-
KpacHO OKPacky B CUHIOK.

CawmocrosTensHas pabora:

HopmarnbHyto koHUeHTpaLwio TpuroHa b BbiamucnsioT no dopmyre:

Crpwnons = Ccynmmumm chnmba‘ruamual Vipunon &

2. OnpepeneHue coaepXaHns KanbLusa Xrnopuaa B fekapcTBeHHOM npenapare

B konBy Ans TUTPOBaHWA MomecTuTb 1 MN pacTeopa kanmbuus xnopuaa, 1 mn ammuadHoro GydepHoro
pacTBopa, HeCKONbKO KPYMUHOK MHANKATOPA KMCIOTHOTO XPOMa TeMHO-CUHEro 1 OTTUTPOBaTL A0 MOMEHTa
nepexoaa OKpacky U3 KpacHO-(h1ONETOBOM B CUHE-(hUOMNEToBYIO.

[OonucaTb ypaBHeHWE peakLii NPOUCXOASLLEN MPN TUTPOBaHNN:

CH,-COONa
CHz-N
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CH,-COOH +CaCl, =
CH,- COOH
CH,-N

CH,-COONa
3. OnpefeneHne CoaepXKaHnsa LHKa cynbara B pacTsope
B konBy Ans TUTPOBaHWS noMecTuTb 1 Mn pacTeopa cyrbdara UMHKa, 5 M AUCTUNNMPOBaHHON BOAbI, 2
M ammuadHoro GydepHOro pacTBOpa U HECKOMbKO KPYMMHOK MHAMKATOPa KWUCMOTHOMO Xpoma TeMHO-
curero. MpoBy orrutposats 0,1M pacTtsopom TpurioHa B Ao MoMmeHTa nepexopa OKpacku pacTsopa u3
KpaCHOIA-ChMONETOBOW B CUHE-HNONETOBY!O.
[lonucaTb ypaBHEHWE peaKLn NPOUCXOASALLEHA NpY TUTPOBAHWM:

CH,-COONa
CH;-N
CH,-COOH +2ZnS0,=
CH,- COOH
CHz-N
CH,-COONa

4. OTBETUTb Ha KOHTPOIbHbIE BOMPOCHI:

1. Kakue xvMu4eckue CoOeIMHEHNS Ha3biBaloT KOMMIEKCHbIMU?

2. B 4em pasHuL@a Mexay KOMMIEKCHbIMA COSAVHEHNAMM 1 ABOHBIMM CONAMM?

3. [laiiTe onpegeneHns: KOMNNekcoobpasosaTerb, N1raHA, KOOPAUHALMOHHOE Y1CO.
4. Kak BblMMCIUTL 3apsj KOMMMEKCHOro noHa? MpuseauTe npumeps!.

5. Kak Konn4ecTBEHHO XapaKTepn3yIoT YCTONYMBOCTb KOMMIIEKCHOTO COSANHEHNA?

6. Kakoe 3Ha4eHue NMEIoT KOMMIEKCHbIe COeIHEHNs Ans aHanusa?

7. Cnocobbl 06HapY>KEeHNs KOHEYHO TOUKY NPY KOMMIIEKCOHOMETPUYECKOM TUTPOBAHUN.
8. Kak onpenenutb copepxaHue SO4*-1oHOB B pacTsope ¢ nomoLysio SATA?

9. CtaHgapTHble BELECTBa, NCToNb3yeMble AMNs YCTaHOBNEeHNUA KoHUeHTpauun SATA.
10. MpuBeanTe HOpPMysy KOMMIIEKCHOTO COeAUHEHNs Ca** ¢ Tpunotom B.

5.Coo6LLeHmre aomalLHero 3agaHus: [1]cTp. 249-255, CamocTosiTenbHas (BHeayauTopHas) pabota Ne12

TNa6GopaTopHo-npakTuyeckoe 3aHsiTue Ne14

Tema: PecppakToMeTpus 0fHOKOMMOHEHTHbIX PacTBOPOB.
Llenu: [puobpectn npakTU4eckuii HaBblK oOnpeaeneHus akTopa mnokasatens nperoMmneHns u
1Cronb3oBaHWe €ro Ans pacvera COAEpKaHWs BELeCTB; YCBOUTb HaBblki pedpakTOMETPU{EecKoro
onpegeneHns O4HOKOMIMOHEHTHOro BeLecTBa; Hay4nTbea OC'JOpMnﬂTb OTYETHYIO JOKYMEHTaLuo
OGopynoBaHue: pasfaToyHbiii Matepuan, Tabnuubl.
Wcnonbayemas nuTtepatypa: AHanuTudeckast XUMUs: Y4eBHUK [N CPefHuX creuuanbHbiX y4eBHbIX
3aBenenuit/ O.E.Caenko. - Maa.3-e gon. u npepepab. - PocTos H/[: ®eHuke, 2013.- 287¢. - cTp. 256-269
Xop 3aHATUA:

1. WHCcTpyKTaXx ro TexHuke BGesonacHocTu (cM. Mpunoxexue 1)

2. Kpatkoe unsnoxeHue y4ebHoro matepuana.

3. CamocTosTenbHas paboTa CTyAeHTOB:

1. PaccmotpuTe npumepbl pacyeTa 3agau:

3apgaua Ne1:

MamepeHHbIii nokasaTenb MperiomrneHusi pacTsopa kanbuusi xrnopuaa 1,3442. Brniwxaiilume TabnuyHbie
3HaueHuss 1,3434 u 1,3445, coorseTcTBylOWME KOHUEHTpaumsMm 9% u 10%. PasHoCTb TabnuyHbix
nokasareneii NPenoMeHNsi COOTBETCTBYET OJHOMY MPOLIEHTY KOHLieHTpaumn. 1,3445 — 1,3434 = 0,0011.
Pa3sHOCTb HaliiEHHOro NoKa3aTens NpPenoMIeHUs 1 O[HOTO U3 TaBnMuHbIX 3HaueHni (Hanpumep, ans 10%-
ro pactopa) 1,3445-1,3442=0,0003 cooTBeTcTBYET X%.

Orciopa:

0,0011 - 1%

0,0003 - x, Torga x = 0,27%

KoHueHTpauus uccneayemoro pactesopa cocrasut: 10-0,27=9,73%.

MOoXHO B3ATb pasHOCTb MeXAy TabruyHbIM 3HaueHueM Anst 9% pacTsopa W HaiAeHHbiM rokasarenem
npenomnenus: 1,3442-1,3434=0,0008

Toraa no aHanorum x = 0,73%
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MoxHO B3STb PasHOCTb Mexay TabnuuHbiM - 3HaueHvem Ans 9% pacTBopa U HaiAeHHbIM
rokasatenem npenomnexus: 1,3442-1,3434=0,0008
Torpa no awanorum x = 0,73%
KoHeuHblit pesynsTarT nomny4aeTcsi ToT xe cambilit: 9+0,73=9,73%
3apaua Ne2:
IMpw aHanuse yCTaHOBMEHO, YTO KOHLEHTpaLus pacTsopa kanus 6pomuaa 23% smecto 20%. Paccuuratb
KONWUYECTBO Bogbl, HeobxoAnMoe Ans pasbasneHus pacTeopa.
Peluerue:
X = 1000%(23-20)/20 = 150 mn, Te. k 1 n 23% pactsopa kanus Gpomuaa creayet pobasute 150 mn
ouuLLEHHOI Boabl Ansi nonyyeHus 20% pacTeopa.
3apava Ne3:
Mpyn aHanuae yCTaHOBNEHO, YTO KOHLEHTpaLMsA pacTsopa kanus 6pomuga coctaenset 18% smecto 20%.
PaccuuTaTh KONM4ecTeo kanus 6pomuaa, Heobxoaumoe Ans YKpenneHus pacTsopa.
Peluerue:
X= 1000%(20-18) / 100*1,144-20 = 21,19 r, Te. ANA yKpenreHus pacTsopa K 1n 18% pacTBopa cnegyet
pobasutb 21,19 r kanus Gpomuaa Ans nonyyeHns 20% pacTBopa.
3apava Ne4:
Ha aHanua nocTynunu pacTeopsl riokossbl 41% n 38% (cTanpapTHbIn pactBop 40% - 1 n). Paccuutate
OTKIMOHEHWS, [ONyckaeMble B KOHLEHTPaTe, KONMYEeCTBO BOAbI, Heobxoanmoe Ans pasGasrnieHus pacTeopa,
KOFMYECTBO rToKO3bl, KOTOpoe Heobxoaumo fo6aBUTb ANs YKPEnneHns pacTeopa.
Pelenue:
4.1) Ecnn copepxativie J1B 1o 20% - OTKIIOHEHWe COCTaBNAET He Gonee + 2% oT 0603Ha4YEHHOro NPoLEeHTa,
ecnu cogepxarue J1B cabiwwe 20% - OTKMNOHEHWe COCTaBNAET He BGonee *+ 1% oT 0603Ha4YeHHOro NpoLeHTa.
Pactsop rnioko3bl 40%, cnejoBaTenbHO, HopMa OTKITOHEHUS (H.O) 1%
40% - 100%
X-1%, Toraa x=0,4%
OTcloAa OTKIOHeHWe B KoHLeHTpauun 39,6% + 40,4%
4.2) KormuecTso Bofbl, Heobxoaumoe Ansi pasbasneHns 41% pacTtBopa paBHO:
X=1000*(41-40)/40 = 25 mn
4.3) Konu4ecTBo rrioko3bl, KOTOpoe HeobxoauMo no6asuTh Ans ykpennexus 38% pacTsopa pasHo:
X=1000%(40-38)/100*1,15-40 = 26,7 .
2. PeLunTe camoCTOATENbHO.
3apaHne Ne1. Onpepenutb (hakTop rokasaTens NPENoMIEeHUs OAHOTO 13 MPEANOKEHHbIX rpenaparos:
Martus cynbdar 5, 10, 15, 20 % ; Hatpus xnopug 3, 4, 5, 6 % ; Kanus itogua 3, 4, 5, 6 % ; Hatpua
ruapokapBoHar 3, 4, 5, 6 % ; lekcameTureHTeTPaMuH 3,4, 5,6 % ; Harpus canuuunar 2, 3, 4, 5 %.
MaMepuTb NoKa3aTeny MpenioMneHnst pacTsopos Bellectsa 4-5 TOuHbIX KOHUEHTpauuit. [ina KaxKaoi
KOHLIGHTPaLWK paccuuTaTh 3HaueHue daktopa rokasarens npenomneHus.
Peaynbtatbl 0OPMUTH B BUAE OTHETA.
4. CooblueHre aomaluHero 3agaHus: [1]cTp. 256-269, CamocTosTenbHas (HeayauTopHas) pabora Ne13,
BOMPOCHI AMNS NOATOTOBKN K 3K3aMeHy
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Mpunoxerue 2

Cxema ohopMreHns NaBopaTopHO-MPaKTUYECKOro 3aHATUS Mo pasaeny «KayecTseHHbIi aHanua»

[Oara:
TNaBopaTopHo-npakTuieckoe 3aHsTue Ne 1
TOMIE K os.nvmonasbhabtnsensamansswassusnisantrmminmsn e »
Tabnuua 1

Ha6niogaembliit
Ne n/n YpaBHeHue peakuumn ek Boisogbl
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Mpunoxexue 3

Tabnuua pacTBOPUMOCTM KUCIIOT, Cone,
OCHOBaHWiA
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KATUOHbI

KatnoHb!

PeakTus, ypaBHEHWe peaKLuy, NPUSHaKK NPUCYTCTBIA [AHHOTO KaTUOHa,
OTKPBLIBAEMbIA MUHUMYM
(4YBCTBUTENBHOCTb peakuum)

Kanuii
ph

B HEMTpanbHOM UMK YKCYCHOKMCION cpene:

1) KoBanstuHutput Hatpusa Nas[Co(NO.):] obpasyeT xenTbiit
KPUCTaNMMYECKAN OCAAOK:

2K* + Na' + [Co(NO,)s]* — KNa[Co(NO2)e]

MukpokpucTannockonuieckas peakumsa ¢ Na,Pb[Cu(NO.):] — obpasytotcs
YepHble KpucTanmbl KyGudieckol dopmbl (OTKprBaeMbIM MUHUMYM - 0,15
ur K'; npegensHoe pasbaenenuve 1:7,5 10%).

2) OKpau.msae*r nnama B oMoneToBbIi LIBET.

Harpuin
Na*

1) MUKpPOKPMCTANIOCKONUYECKas PeakUums G LMHKYpaHunaueTarom
Zn(U0,)s(C.H40,)s — oBpasyeTcs 3eneToBaTo-KenTbii Kpumannmqecmﬁ
ocafoK, UMEIOLLMA (OPMY TETPA3APOB UK OKTA3APOB; OTKpblBaeMbIVI
MuUHUMYM - 12,5 pr Na'; npeaensHoe pasbaenerue 1:5 10°

Na*+Zn(UO,)s(C;H30,)s + CHsCOO™ + 9H,0 — NazZn(UO,)3(C,H30z)e - 9H.0

2)  OkpalLvBaHUe MiaMeHun — XenToe

AMMOHUIA
NH,"

1) Tpw AeACTBUM LLEenoYeil Npy HarpeBaHuy BbIAENAETCS aMmmak,
KOTOPbIi 0GHAPYXMBAIOT MO XapaKTEPHOMY 3anaxy, Mo MOCUHEHO
BRaXHOIA NakMycoBow Bymary unu No NoYEPHEHNIo OUNLTPOBANLHON
Bymaru, cMoueHHol pacTteopom conu pTyTw (). quCTBMTeanOCTb
peakium - 0,05 pr; npeaensHoe pasbaeneque 1: 108,

NH,CI + NaOH — NaCl + NH;3 + H,0
(NH,* + OH— NHs + H,0)

2)  Peaktus Heccriepa K.[Hgls] B LienoyHoit cpeae obpasyeT opaHxeso-

KOPWUYHEBBbI 0CaA0K; HYBCTBUTENBHOCTL peakLiy - 0,25 pr oHa

amMMoHUs; npefensHoe pasbasneHune 1:2° 107

MarHuit
Mg*

1)  Marnesor—| (unu MarHesor—Il) B otcyTeTavne NH, ™ gatot cuHee
OKpaLuvBaHue; OTKpbiBaeMblit MUHUMYM - 0,9 ur (unwn 0,2 pr
COOTBETCTBEHHO).

2)  OxcuxuHonuH (npu pH = 10 — 12) faeT 3eneHoBaTo-XenTbii
KPUCTanrM4eckuin 0cafok (4yBCTBUTENbHOCTL peakuuy - 0,1 ur noHa
MarHms)

3) KapBoHaTb! LWeno4HbIX MeTanmnos AarT Genbiit ocafok kapborara
MarHus, nerko pacTBOPUMbIA B KACNOTax:

Mg* +C > MgCOs

Kanbunit
Ca*

1)  OKpallMBaeT nnams B KNPNUYHO-KPACHBIN LIBET.
2) LlaBeneBoKUCbI aMMOHMI (OKCAnaT aMMOHUSA) B YKCYCHOKWCIIOM
pacTteope o6pasyeT 6enblii KpUcTannmyeckiin ocagok (B otcytcTane Ba™ n
Sr’"); uyBcTBUTENBHOCTE — 1 r Ca”™’
CaCl; + (NH4),C204— 2NH,Cl + CaC,04
(Ca® + C,04* | CaC,04)
3)  MukpoxpucTansockonuieckas peakuus ¢ H,SO.: xapakTepHas gopma
KPWCTanmoB B BAAE ANWHHBIX UTST UMW NAACTUHOK (4yBCTBUTENBHOCTD -
0,1 pr Ca®)

Bapwm
Ba**

1) B ykcycHokucrion cpepe xpomar kanua K.CrO. uam K.Cr,0; +

CH,COONa faloT ApKo-XenThlii ocafok xpomarta 6apus.
2)  CepHas kucroTa v ee conu o6pasyoT Benblii KpUcTannu4eckuin
ocafok cynbdara Gapus, Hepacraopmoro B KWCIIOTaX U LLenoyax:

+80,~ —»BaSO,

(OTKpbIBAEMbIA MUHUMYM - 0,4 ur; npegeneHoe pasbaenexue 1:1,25 10%).
[vncoBasi Boga (HacblLWeHHbIi pacTBop CaS0.) ¢ Ba’" na xonone
BbI3bIBAET MeAreHHoe obpasosaHue ocaaka (Torga kak ans ee
B3aUMOAEIICTBISA C MoHaMy St Tpe6ye‘rca HarpeBaHue).

3)  OkpaluuBaeT Nnams B XeNTo-3eNeHblit LiIBeT.

Mpunoxexue 4
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KatnoHs!

PeaKTvis, ypaBHeHue peakuyuu, NpusHaky MPUCYTCTBUS AaHHOMO KatnoHa,
OTKPbIBAEMbIA MUHUMYM
(4YBCTBUTENBLHOCTD peaKLim)

AnOMUHWIA
AP

)

3)

TMAPOKCUAB! LLEMOYHbBIX METasoB 06pasyioT Benblii CTYAEHUCTbIN
ocapok Al(OH):, pacTBOpUMBbIii B KUCIOTax ¢ 06pasoBaHnem conm
COOTBETCTBYIOLLEN KACOThI; OH Taloke PAacTBOPUM B PacTBOPax LUenodei
¢ 0B6pa3soBaHeM KOMMMEKCHbIX MOHOB [Al(OH).]

AP* + 30H — Al(OH)s Al(OH)s + OH — [AI(OH)4]
(TMAPOKCUA anOMIHKSA MPOSIBNAET aM(OTEPHbIE CBOACTBA)
B oTnnuve oT ruapokenaa LuuHka, Al(OH): He pacTeopsietcs B NH.OH.

MpokanuBaH1e rMAPOKCUAE asloMUHUS C CONbio kobankTa AaeT cuHee
okpalwmsaHue (“TeHaposy cuHb” - Co(AlO;).).

OKCUXVNHOMNH A3ET XeNTblil 0CaAoK; AN3apuH KpacHbIA S,
XuHanusapuH unu AmiloMUHOH - KDacHble 0CaakK.

Xpom

1)

2)

OKMCUTENM (HanpuMep, NepMaHraHaT Kanusi, NepoKeus, BoAopoaa,
GpomHasi BoAa) MPEBPaLLaloT 3ereHble UK UoMeToBble CoeAUHEHNS
xpoma (IIl) B coeauHeHus xpoma (VI)- xpomaTs! CrO,~ (kenToro useTta) B
LLenouHoi cpege unn Auxpomatel Cr.0;” (oparxesoro LseTa) B KNCROiA
cpefie.

TApOKCHab! LUENoYHbIX MeTarioB obpasytoT cepo-rony6oii ocapok
Cr(OH)s, NPOABRSAIOLLMIA aMCOTEPHbIE CBOWNCTBA - PACTBOPSETCA B
pacTBopax KUCIOT 1 B U3BbITKE Luenodeii n NH,OH.

Yereso
Fe™

Tekcaumarodeppar (Il) kanus Ki[Fe(CN).] (xenTas kpoesHas cornb)
06pasyeT TEMHO-CUHUIA 0CaA0K GepRHCKOV Na3ypu; HyBCTBUTENLHOCTD
peakuum 0,05 pr Fe™*, npeaenbHoe pastaenetue 1:10™:

4K [Fe(CN)s] + 4Fe™ —12K' + 4KFe"[Fe"(CN)s] (a)

MapOKCHAB! LWenoYHbIX MeTannoe 1 NH,OH obpasyloT ruapokens
xenesa (1) kpacHo-Byporo LseTa, pacTBOpUMbIil B KUCTOTaX 1
HEepacTBOPUMBIVi B U3BLITKE Lerioded (oTnu4mne oT rMapoKCuaos
anoMUHUS 1 xpoma). OTKpbIEAEMbIN MUHUMYM - 10 pr xenesa;
npepenbHoe pasbasnexue 1:1,6 10°.

Fe* + 30H — Fe(OH);

PoaaHna Kanus ni aMMOHWs! Bbi3bIBAET KPOBABO-KPaCHoe

okpalLMBaHue pacTeopa
FeCls + 3NH,SCN — 3NH,CI + Fe(SCN);
OTKpbIBaEMbIi MUHUMYM - 0,25 U, npeaenbHoe pastasneHue — 1:210°

JKeneso
Fe®

Texcaumarodeppar (I1l) kanua K[Fe(CN)s] (kpacHas kpossiHas cornb)
06pasyeT TeMHO-CUHMIA 0CAAOK TYPHBYNEBO CUHW; HYBCTBUTENLHOCTL
peakuun 0,1 urxenesa, npegensHoe pasbaenenue 1:5 107

3K4[Fe(CN)s] + 3Fe’* — 3KFe'[Fe"(CN)e] + 6K* (6)
HepaBHo 65IM0 YCTaHOBMEHO, YTO GEPNUHCKas Nasypb U TypHOynesa citHb
— 3TO OJHO U TO e BELUECTBO, T.K. KOMMNEKChl, 06pasyoLnecs B
peakuusx (2) n (6) HaxoAsTCA Mexay coboil B pasHoBecuM:
KFe"[Fe"(CN)s] — KFe'[Fe"(CN)e]
(B pasaene “Xeneso 1 ero coeavHeHns” yrioMaHyTbIe Bbile peakLum (a)
v (6) NpuBeseHbl B TPAAVLIMOHHON CTapoii 3anucy).

Lintk
Zn*

2)

TMAPOKCHAS! LUENoYHbIX MeTannos obpasytot 6enbii amMOTEPHbIA
ocapok Zn(OH)., koTopblit pacTsopum B NH,OH ¢ obpasosaHuem
KOMMMEKCHBIX COEANHEHMIA:

Zn* + 20H — Zn(OH), Zn(OH), + 4NH; — [Zn(NH3)4J(OH),
Tpw MPOKANWUBAHNM TMAPOKCUAE LIMHKA C COBANHEHNAMN KoBansTa
0BpasyeTcsl OKpalleHHas B 3eNneHbIf LiBeT Macea - “pUHMaHOBa 3eneHb”,
npencTasnaowas coboi uvHkar kobansta CoZnO,.

H.S npv pH = 2,2 paet Gernblii 0ocagok ZnS

Huikene
Ni“*

1)

2)

Tnapokeua HaTpusi 0BpasyeT GrieaHo-3ereHbiii CTYAEHUCTBI 0CaA0K
Ni(OH).; oTkpblBaeMbiit MUHVMYM - 300 pr HUKens, npeaernbHoe
pasbasneHvie 1:3110°. Ocapok pacTeopum B kucnotax u 8 NH.OH u
HepacTBOpUM B U3BbITKE LUENoYM.

CepoBofopos He ocaxaaeT NiS 13 CUMbHOKUCTbIX PACTBOPOB, YepHbli
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KaTnoHs!

PeakTus, ypaBHEHVE peaKLiyyi, NPU3HAKA MPUCYTCTBUS AaHHOTO KaTuoHa,
OTKPLIBAEMbIA  MUHUMYM
(4YBCTBUTENLHOCTb peakLum)

ocafok cynbuaa HUKens obpasyeTcs Tonbko npu pH 4 — 5.

[Oumetunrnvokcum (peakTis YyraeBa) oGpasyeT kpacHO-(h1oneToBbii
0CafoK; OTKpbIBaeMblii MUHUMYM - 0,5 ur HYKens, NpeaensHoe
pasbasrienve 1:110°.

Cepebpo
Ag”

ConsiHas kucrnoTa aaet Gernbili TBOPOXUCTLIA 0CAZ0K, PACTBOPUMBIVA B
ammuake, npu noakucnedun HNO: aMMmuayHoro pactesopa cHosa
Bbinagaet 6enblil 0cafoK; YyBCTBUTENBHOCTL peakuum - 0,01 prAg’,
npeaenbHoe pasbasnenve 1:10°.

Ag’ + CI'— AgCl
AgCl + 2NH,OH — [Ag(NH,),]' + CI" + 2H,0
[AG(NHs),]* + CI + 2H'— AgCl + 2NH,"

CepoBoaopos OCaXGAET YepHblit Cynbdug cepebpa; OTKpbiBaeMblit

MUHUMYM - 1 pr cepebpa, npepenbHoe pasbaenenve 1:5 10°.

Meab
Cu®

3

PacTBopbl coneiit Cu” okpalleHb! B rony6oii LiseT; Cu”’ okpalusaet
nnamsi B 3eMeHbii LBeT.

CepoBoaopos, 06pasyeT HepHbIii ocafok cynbduaa megn Cus;
OTKpbIBAEMbIA MUHUMYM - 1 Ur Meau, npeaensHoe pasbaenerve 1.5 10°.
Ocafok HepacTBOPUM B COISIHOM 1 CEPHOM KUCIOTaX, HO pacTBOPSETCS! B
ropsiveit koHu. HNO:

TMAPOKCUABI LLEMOYHBIX METANNOB OCax/laloT rony6oi ocagok
Cu(OH)., KOTOpbIV NMpY HarpeBaHUN AernapaTupyeTca 1 npespaiyaeTcs B
YepHblii ocagok okeupa megu CuO:

Cu® +20H— Cu(OH);  Cu(OH), — CuO + H,0
OTKpblBaeMbI MUHUMYM - 80 Ur Meau, NpeaensHoe pasbasneHve 1:510%
MapoKeua Mean pacTBOPSETCA B KOHLIEHTPUPOBAHHbBIX pacTBOpax
amMmmaka, obpasys aMMuakaT Mey UHTEHCUBHO CUHEro LiBeTa (peakTus
LLiBeiiLiepa; pacTBOPSAET LIENIonosy):

Cu(OH); + 4NH3 —[Cu(NHs),]** + 20H
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AHWUOHDbI

PeakTie, ypaBHEHMe peakLmi, NpU3Haku MPUCYTCTBNS AAHHOMD aHWUOHa,
OTKpbIBAEMbI MUHUMYM
(4YBCTBUTENbHOCTL peakuum)

0
2)

AgNO, He oBpa3yeT ocafka, T.K. hTopua cepebpa pacTeopyM B Boae (8B
OTAUYME OT APYriX ranoreHnaos cepebpa).
Xropua KanbLms faet Genblii ocagok dhTopuaa Kanbums.

Cl

)

B asotHokucroii cpepe AgNO; faeT Genblii 0capoK, pacTBOpUMbIN B
NH,,(SDH OTKpbIBaeMbIi MUHUMYM - 1 ur CI', npeaenbHoe pasbasnexne
1:10°,

Br

B asotHokucrion cpeae AgNO- 06pasyeT CBETNO-XKeNThl 0CaA0K.
YyBCTBUTENBHOCTL peakuum - 20 pr Br’, npepensHoe pasbasnexue 1:2 10°.

XnopHas Boaa okvcnsieT 6pomia-aHnoH o ceobogHoro Gpoma, KoTopbiii
OKPALLMBAET OPraHNYECKii PAacTBOPUTENb B COTOMEHHO-KENTbIA LIBET.
DyKcuH, 06ecLBEYSHHBIN TMAPOCYITbHUTOM, OKPALLMBAETCA CBOBOAHBIM
6pOMOM B CUHII LiBET. YyBCTBUTENbHOCTb peakumn 50 pr Br. 2Br + Cl, —
2CI + By

)

2)
3)

HuTpar cepebpa 06pasyeT TEMHO-KENTbIA 0cafok Ag!, HepacTBOpUMBbIi
B pactaopax HNOs, u NH.OH (B oTnuune ot xnopuaos v 6pomngos
cepebpa, pacTBOPUMbIX B aMMUaKe).
XnopHas Boga OKWUCMSAET oana-aHuoH Ao noga: 21 + Cl,— 1, + 2CI
OTkpbiBaeMbIi MUHUMYM - 40 pr |'; npegensHoe pasbasnenve 1:2,5 10*
BblAenMBLLNIACS 04 MOXHO OTKPBITb C MOMOLLIO Kpaxmana, KoTopbii
OKpAaLLMBAETCA NO[OM B CUHWIA LIBET, Urv B3GanTbias pacTsop ¢
OpraHM4eckMM pacTBOPUTENEM, KOTOPLIV MPUOBpeTaeT KpacHoBaTo-
cvoneTosyto okpacky. Mpn npuGaeneHny UsbbiTka XrOPHON BOALI OKpacka
ncHesaeT, T.K. cBOBOAHbIN 1of oKUcnseTcs Ao GecLBeTHoON oaHOoBaTON
KVCIOTBI:
I, + 5Cl, + 6H,0 —2HIO; + 10H" + 10CI
Lpyrvie okucrvTeny (nepmMaHraHaT kanusi, AUXpoMaT Karis u Ap.) B KNCTOM
pacTBope Talkke OKUCTIAIOT foaua-aHUOH Ao oaa:
Cr,0;% + 2I' + 14H'— 2Cr** + 3I, + 7TH;0
2MnO; + 101" + 16H" — 2Mn** + 51, + 8H,0

1)

XropucTOBOAOPOAHASA U Ap. KUCMOTLI NPV B3AMMOAEICTBIM C

cynbuaamMn BLIAEMNSIOT CEPOBOAOPOA, KOTOPbINA UMEET 3anax TYXMbIX UL
8% + 2H' - H,S

Cynbdua-aHvoH C KaTMOHaMI MHOTX TSXKeNbIX MeTansnos obpasyet
pasHouseTHble ocagku: ZnS (Benbiit), CdS (kenTbiit), CusS PbS, NiS
(4epHblif), HgS (KpacHbiil) 1 Ap.

HuTponpyccua HaTpyist B LLENOYHOM PacTBOPE AAET KPacHO-(hroneTosoe
OKpaLUMBaHKE.

S0O,°

MonHas Boga unu pacTeop NepmanraHarta kanus obecuseumsaeTcs.
Pa36aBneHHble MAHEParbHbIE KACTIOTbI BbIAENSIOT CEPHUCTBIN ras SO,
KoTopbIii 0Becuseynsaer pacteop KMnO. wnw itoga.

S0.°

Xnopua Gapusi aaet Gerbili 0CafokK, HepacTeopuMbI B HNO::
Ba”' + 8O, — BaSO,

COs*

MuHeparibHble KUCOTbI pasnaratoT kap6oHaTkl (1 rupokapboHaTsl) ¢
06pasoBaHmem yriekucroro rasa CO., KOTOpbIil C M3BECTKOBO BOAOM
ofpasyeT Genbliii ocagok:

CO;* + 2H' > H,0 + CO, Ca(OH), + CQ,— CaCO;

SiOs”

MwHepaanble KWUCMOTbl BbIASMSAIOT refb erMHVIeBOI;l KUCroThb!

CH,COO

TIp¥ pacTMpaHnK B CTYMKE YKCYCHOKUGION COMY C ruapoCynbdaTom
Kanusi NOSBNAETCA XapaKTepHBIN 3anax yKCYCHOM KUCOTh! (CunbHas
KICTOTa BBITECHSIET U3 COMM Cnabyio):

CH3COOK + KHSQ,— CH3COOH + K,80,

Mpunoxerve 5
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ocafok (oBpasyeTcsi KOHEuYHbI MpoayKT run,ponmsa

().
) STurosbiii cnupT (8 NpucyTeTBIM KoHL,. H,SO,) 06pasyeT criokHoit aup,
VIMEIOLWiA cneLmMUieckmii PpyKTOBbIN 3anax.
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Mpunoxexve 6

MepHas nocyaa

CTakaH C HOCUKOM CITYXUT [l XpaHEHURA XUAKIX 1 TBEPAbIX
BELLECTB, a TalKe AN NPOBEASHNSA NPOCTEMLLIMX XUMUHECKUX
oriepauwii (pacTeBopeHue, Harpesaxue)

KonBa koHudyeckas ucrionb3yetcss Ans MPOBEeAeHUs pPasnuyHbIX
XUMUYECKMX Onepauwii, Hanpumep TUTPOBaHUS

Konba KpyrmofOHHas CRyXuT [N MPOBEAEHUR pasHooBpasHbIX
XMMUYECKVUX OrepaLuii Mpy HarpesaHuy.

LiunuHap  Mcrnonb3yloT AnsA usmepeHns obbema XuakocTed.

BopoHka KOHycoo6pasHasi CryXWT AnA NepenuBaHus XuakocTeir u
unsTPOBaHUS.

CreknsHHas nanoyka npeaHasHayeHa Ans pasmellnBaHuA BelLecTs B
XAMUYecKkoi nocyae. [ns npeaoxpaHeHus MocyAbl OT CriywaiHoro
PacTPecKMBaHMA NpY PasMeLLMBaHIW BELLECTB Ha KOHEL| CTEKNAHHON
Nanoykv HaaeBaloT KyCOoHeK PE3VHOBOI TPYGBKY.

TNoxka capdoposasi (1), Wwnarens (2) cnyxar Ana B3ATUA TBEpAbIX 1
cbiny4ux BelecTs. Jloxka-gosatop (3) npepHasHaueHa AnA B3ATUS
oripe/ienieHHoM NopLmMm BeLlecTsa.

Yauwka capdopoBasi MPUMEHSETCS ANs BbiNapuBaHns XUaKocTen.
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CTynka C NECTWKOM CryXaT [ANs Pa3MersyeHUs U pacTupaHus
TBEPABIX BELLECTS.

LLiTaTVB A1 NPOBUPOK, CYXIAT AMNS Pa3MELLEHNS B HEM NPOGUPOK.

BaxuM MpOGMPOYHBIA CIYXUT ANA 3aKpenneHus npobupku, ecrnu
BELLECTBO B NPoGupKe TpebyeTCA HarpeTh B NnameHu.

CKnsiHKa ¢ nuneTKom CINYXUT A1 XpaHEeHNs pacTBOPOB peakTABOoB Npun
paboTte ¢ ManbIMy KONUYECTBaMI BELLECTB.

MepHasl konba, npeaHasHajYeHa ASs MPUrOTOBMEHNA PacTBOPOB TOYHON
KOHLEHTpaLW, @ TakKe pacTBOPOB pa3baBneHus.

MuneTku ¢ GeneHnsMM Ha CrUB OT NGO OTMETKM A0 CIIMBHOMO KOHYMKA.
MpuMEHsIOTCA ANA TOYHOTO OTMEpUBAHUS OnpefeneHHbX obbemos
KUOKOCTU.

CnnpTOBKa NpeAHa3Ha4YeHa Ansi HarpeBaHns XKUAKOCTEN.
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