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2. B KayecTBe rpynnoBoro peakTuea ans onpeaeneHns NPUCYTCTBUA KaTWOHOB
TpeTheii aHanUTUYeCKOH rpynnbl MCnonb3yioT

a) rpyrnoBoro peakTusa HeT
6) pa3baBneHHas cepHas kucnora
B) MMAPOKCUA, HATPUS MW TMAPOKCUA Kanka B n36biTke

3. [Onsa onpeaeneHusi KaTuoHa Al * ucnonbayioT criegyiolue YacTHble peakuuu:
a) CAVXPOMATOM Kanwsi, OkpalvBaHue nnameHn rasoBoi ropernku
6) C oKkcanatom aMMOHWs, MWKPOKPUCTAIIIOCKOMUYECKYIO peakumio ¢ CEepHO  KUCNOTO,
OKpaLLMBaHWe NrameHy rasoBoi ropenku
B) C aNn3apuHOM, C anloMUHOHOM, C HUTPATOM koBankTa , C pacTBOPOM ammyaka

4. [ns onpepeneHusi KaTAOHOB Sr** ucnonb3yloT crieaylolue peareHTbl
a) SnCl,, Cu, K,CrOs
6) CaS042H,0, (NH4)2C>04 , MMKPOKPUCTANIIOCKONMYECKAs peakLns ¢ Cu(NO3),, okpaluMBaHve
nnaMeHw rasoBovi ropenkn
B) K,CrO4 n KCr207, I, H,S0,

5. Crneaytowas peakuus GyAeT WATY B Hanpasnexuu: AI(NO;); + 3NH,OH —
a) K,Pb[CU(NOo)s] +2Na  6) A(OH); |+ 3NHsNO; ~ 8) 2 Co(AIO,), + 6 SO; + 4 NO,t + Ot

6. B NnpaBoii 4acTV XMMU4ECKOro ypaBHEeHUs Sr(NOs)+ CaSO,-2H,0 — GyaeT CTOATL:
) SrSO4 |+ Ca(NOg)#2H,0  6) SrC;04) + 2 NHNO;  8) K;SrCU(NOs).].

7. Tpw npoBeAeHMN peakyun oGHapyXeHWsi Coneit KanbUMA OKCanaTom aMMOHUS
a) 6yaeT BbiaenATbCA benbii amMopchHbI 0capok
6) ByaeT BbiNaaath Genbii KpUCTannU4eckuit 0capok
B) pacTBOp OKpacuTca B XKenTbi UBeT

8. OveHb pa3baBneHHbLIA HUTPAT kobansta Co(NO;), paer ¢ KaTUOHOM AP anmiomuHar
kobansta Co(AlO;),
a) MMEIOLLWIA CUHWIA LIBET
6) MMEIOLLW KpaCHbIA LBET
B) 0Cafok 6enoro LipeTa, KOTopbIil Yepes Bpems TeMHeeT

9. OnpepenuTte, Kakas W3 NPUBEAEHHLIX XUMU4YECKUX dopmyn cooTBeTcTByeT

anusapuHy

a) C14HeO2(OH)2 ~ 6) Zn(UO,)s (CHsCOO)s  B)K[Hgla]
10. Onpepenute 4acTHas Ppeakuws Kakoro KaTWoHa onucaHa HuXe: K 4 Kannam
aHanManpyemMoro pacTeopa Heo6XoAUMO A0GaBMTE 5-6 Kanesib rUNcoBol BOAbI, HarpeTh Ha
BoasiHOW GaHe, faTb NOCTOATL CMeCH 10-15 MMH — BbinagaeT ocaaok Genoro usera.
[laHHan peakLus MOXET NPUMEHATLCA TONBLKO NPY OTCYTCTBUM KaTUOHOB Ba®".
a) K 6)s* B A”
5) CooblueHne AOMalUHero 3aaaHus: [1]ctp. 108-122, CamocTosTensHas (BHeayAUTOpPHas)
pabota Ne5

TNa6opaTtopHo-npakTuyeckoe 3aHaTue Ne3

Tema: KauecTBeHHble peakumm Ha KathoHsl V v VI rpynn. AHanua cmecu KaTMoHOB \Y
aHanMTYeCKon rpynbl.
Uenu: M3yueHne obWyWX XapaKkTepuCTUK KaTUOHOB NATON aHaNWTMYECKO rpynnbl COrMacHo
KUCAIOTHO-OCHOBHON KNACcCUEUKALIMM, WX HACTHBIX PEaKLWiA, 3HAKOMCTBO CO CBOACTBaMM KaTMOHOB
LECTOM aHanWTUYeckol rpyMnbl U WX CReuMU4EcKUMA peakLnami, npopaboTka anroputma
aHanWaa CMEecH KaTWOHOB V aHanuUTYeCKo rpynnbl.
OBopypoBaHue: wWrate ¢ npobvpkamu, NpOGUpKOAEpXaTenb, — CNMPTOBKA,  CMHKY,
AVMCTUNNVPOBaHHAsA BOAA, PA3AATOUHbIA MaTepuar, Tabnuuel.
PeaktuBbl: xnopug >xenesa (Il), xmopua xenesa (1), xropua MapraHua, Xnopui MarHus,
FAPOKCUA Kanusi, PacTBOP CEPHON KNCNOTbI, B30THO KMCTOTb], POAAHNA aMMOHNA
Vicrionb3yemas NUTepaTypa: AHanuTUYecKas XUMMA: YYEOHUK ANA CPeAHMX  cneuvanbHeix
yuebHbIX 3aBeaeHmit/ 0.E.CaeHko. - Man.3-e pon. v npepepab. - Poctos HI[l: ®enuke, 2013.- 287c.
-cTp. 122-134
Xop 3aHATHA:

1. WHcTpykTax no TexHuke 6esonacHocTi (cm. Mpunoxerve 1)

2. KpaTkoe u3rnoxeHue yueBHoro matepuana.

3. CamocTosaTenbHas pabota cTyaeHToB

(nopsipok ochopmneHns paboTel CM. B Mpunoxerun 2)
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[edicmaue 2pynnogozo peakmuea Ha KamuOHb! NSMOL aHanuUMUYeCcKol 2pynnbi: B YeTbipe
npo6UpPKI NOMECTUTSL Mo 5 kanenb PacTBOpa COOTBETCRYlOLIei Conu kaTuoHos Fe®'; Fe"; Mg?*;
Mn?*. [Jo6aBuTb no 5 kanensb ruapokcuaa kanus KOH, nepeMellats CTEKNSIHHOM NanoyKoi.
OnuimTte Habnioaaemblii aheKT 1 AONONHUTE YPABHEHUA PeaKUmu:

FeCl, + NaOH =

FeCl; +NaOH =

MnCl, + NaOH =

MgCl, + NaOH =

Peakyuu kamuoHa Fe**

I'IepeqmcnvlTb BC€ M3yYeHHble YaCTHble peakunun Ha KaTuoH Fez‘.

IMposecTy akcnepumeHT: OKuCeHue kamuoHa xenesa Fe** no Fe®".

HeoBxoaumo B3aTL 3-4 kannu pacteopa conu xenesa (Il) v npubasute 3 kannu 2H. pactsopa
CepHOi kuenoTebl 1 2-3 kannu 32% pacTBopa a3oTHOM KUCMOThI, CMeCh HarpeTb. YTo Habniogaetcs
npu HarpeBaHun?

Peakyuu kamuora Fe**

Omkpbimue kamuoHa xenesa podaHudom ammorusi NH,; SCN. Hanutb B npoBupky 2-3 kannu
pacteopa conu Fe®' | npubasuTb 4 kannn BOAbI W ABE KA HACLILUEHHOro PacTBopa PoAaHUAa
aMmoHus. Onuwmte Habnaaemblit 3 dEKT U ypaBHEHUE peakumu.

3aKkoHyums ypasHeHue peakyuu:
MnSO, + PbO, + HNO; -
Kakve elle YacTHbIE peakLium Ha kaTuoH Mn?'Bbl 3HaeTe?

_ BanoniHume mabnuyy.

Kamuow VI 2pynnbi Peazenm VpaeHerue peakyuu | Habniodaembiil
I o aghpexm
[eid Woawng kanus 2Cu®" + 4 I — 2Cul| | CycneHaus 6yporo
+ 1, useta
i - )
g
Co* .
NiZ i

4. PelueHvie TECTOBbIX 3aAaHui

Bapwuanr 1
Bbibepute oAWH NPaBUNbHbIA OTBET
1. B cocras NsATOW aHaNMUTUYECKON rPpynnbl BXOAAT Crieayiouue KaTUOHbI:
a) Ag'; Hg,”'; Pb*  6) Fe? Fe® Mg®, Mn** ) Cu®";Hg*, Cd™, Ni**, Co™
2. TpynnoBbIM peakTUBOM WECTON aHANUTUYECKON rpynnbI ABNAETCS:
a) r1ApPOKCUA, aMMOHNA B 3BbITke
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6) rAPOKCUA Kanusi UK HaTpus B n3bbiTke
B) €ro HeT
3. K uMcny peareHToB, MO3BONMIOWMUX ONPEeAeNnuTL Hanuyue B PacTeope kartuowa
xenesa (Il) oTHocATCA:
a) Okeup ceuHUa PbO,, poaaHUA aMMOoHNA NH4 SCN, nepcynbcarom ammorms (NH,)2S20s
6) lexcaumaHodeppar (lll) kanus Ks[Fe(CN)s], AUMeTURrnvokcuM (peaktus Yyraesa), ao,a
[vnepuann, ruapokcuab! NaOH n KOH
8) Mmpapokcnael NaOH n KOH, rekcauvaHodeppar (1) kanusa Ki[Fe(CN)s], ponaHus aMmonus NH,
SCN
4. KavyecTBEHHbIMMW peareHTaMu Ha KaTuoH Co? aensoTcs:
a) AUMETUIITIMOKCHM (peakTue Yyraesa)
6) TerpapoaaHo- (Il) mMepkypaT amMOoHuA (NH,)2[Hg(SCN)4], popaHngs ammonus NHSCN wnnm
KSCN
B) 104N, Kanws, CEpOBOAOPOA 1 CynbMUT HaTpus
5. Peakuus 6FeSO, + 3H,SO4 + 2HNO; — 3 Fe;(S04); +2NO1T + 4H,0 oTHOCKTCS K YMCIy:
a) peakLiui Komniekcoobpasosarinisl
6) peaKLui OKNCIIeHWsi-BOCCTaHOBNEHNS
B) peakuuii 3amelieHns
6. Kak sakonuutcs peakuus HgCl, + H,S —
a)HgSO4, +Cl,  6)HgSL +Cl,  B) HgS| + 2HCI
7. PeakTuB Yyraesa c katuorom Hukens (Il) o6pasyer
a) 0cafoK XKenToro LuseTa
6) pacTBOP OKPALUMBAETCS B KAPMUHOBO-KPACHBI LiBeT
B) pacTBOp PO3OBOIO LIBETA
8. PopaHuT aMMOHMs 06pa3yeT C KaTHOHOM ko6anbra (ll) komMnnekcHyto conb

Q) XenToro Lseta 6) KpacHOro LipeTa  B) CHEro LgeTa
9. WMoaun kanus ob6pasyeT ¢ katuoHom pryTh (II) ocapok
a) YepHoro ugeta 6) Genoro useta B) OpaHXeBO-KpacHOro useta

10. CS(NH;); — 3T0 xumuueckas opmyna
a) pogaH1Ta aMMoHVs 6) TMOMOYEBUHbI B) peaktusa Yyryesa

BapuaHT 2
1. B COCTaB WeECTOM aHaNIMTUYECKOI rPYNNbI BXOAAT Creaylolne KaTuoHb!:
a) Ag’; Hg,*'; Pb®  6) Fe? Fe*" Mg, Mn®*  B) Cu?";Hg®, Cd*, Ni**, Co™
2. TPYNNOBbIM PEaKTUBOM NATOM aHaNWTUYeCKOW rPyNNbl ABNSETCA:
a)ruapOKCUA, Kanvisi U HaTpus B n3bbiTke 6)rMapOKCHA aMMOHWA B M3BbITKE  B) €ro HeT
3. K uMcny peareHToB, NO3BONAIOWMX ONPEeAENnWTL Hanuuue B pacTBOpe KaTUOHA
xene3a (lll) otHocaTCA:
a) Okena cauHLa PbO,, poaaHua aMmoHus NH, SCN, nepcynbdatom ammonns (NH,)2S20g
6) lekcaunaxoceppar (lll) kanus Ks[Fe(CN)e], AmmeTunrivokcum (peaktvs Yyraesa), o,a
[Nvnepuaun, ruapokcupsl NaOH 1 KOH
B) Mmapokcnabl NaOH n KOH, rekcaumarodeppar (Il) kanusi Ky[Fe(CN)g], posarma ammonmns NH,
SCN
4. KayecTBeHHbIMU peareHTaMu Ha KaTUOH Ni?* aBnstoTcs:
a) AUMETUNITIMOKCUM (peakTus Uyraesa)
6) TetpapoaaHo- (Il) mMepkypaT ammoHus (NH4)2[Hg(SCN)4], popaHua ammonns NH,SCN unnu
KSCN
B) AOAWG Kanns, CEPOBOAOPOA 11 CYNb(NT HaTPUA
5. Peakuusi Co?* +4 SCN < [Co( SCN),]* oTHoCHTCA K uncny:
a) peakumil KomnnekcoobpasosaHus
6) peaKuit OKUCTIEHNS-BOCCTAHOBMEHNSA
B) peakumii 3ameLLeHns
6. Kak 3akoHumutcs peakuus CdCl, + 4CS(NH;), —
a) [CA(CSNaHa)CLL  6) Cd(CSN),+ NH,Cl  8) NHsf + Cd(CSN).Cl,
7. PeakTus Yyraesa ¢ kaTuoHoM xenesa (Il) oGpasyeT
a) 0CapoK KEeNToro LseTa
6) pacTBOp OKPALLMBAETCA B KapMUHOBO-KPaCHbI LiBeT
B) 0CafioK PO30BOrO LIBETa
8. Terpopopauo (Il) MepKypaT aMmoHusi 06pasyeT ¢ KaTUOHOM kob6ankra (I1) ocagok




image10.jpeg
10

a) enToro UeeTa  6) cuHero LipeTa  B) KPacHoOro useta
9. TuomoueBMHa obpasyet ¢ consamu kagmus (I1) ocagok
a) Genoro LipeTa  6) kpacHO-Oyporo LBeTa  B) XeNnTo-OpaHXeBoro Liseta
10. NH,SCN _ ato xumuueckas dopmyna
a) popaHWTa aMMoHust ) TMOMOYEBUHbI  B) peakTusa Hyryesa
5) CooblleHne aomawHero 3sagaHus: [1]cTp. 122-135, CamoctosTenbHas (BHeayauTopHas)
pa6ota Ne6

Ta6opaTopHo-npakTuueckoe 3aHaTue Ned

Tema: AHanu3 cMecy kaTuoHoB | — VI aHanuTUyeckux rpynn.
Llenu: 3akpenneHue 3HaHWiA, MOMyYeHHbIX NPY W3Y4YeHUU OBLLMX XapaKTepUCTUK KaTUOHOB C
nepBeoii MO LUECTYIO aHanUTUYECKUX rpynn COrMacHO KUCNOTHO-OCHOBHOW KnaccudukaLuu,
cocTasneHne anropuTmMa oTKpbITUS KaTUOHOB B auanmawpyemoﬁ np06e.
O6opynoBaHue: pa3faTouHbIi Marepuarn, Tabnuubl.
Vicnonbayemasi nutepaTypa: AHanuWTAYecKas XuMuA: y4yeBHWK Ans CPeaHWX cneuuanbHbIX
yuebHbIx 3aBeaeHuii/ O.E.CaeHko. - U3n.3-e gon. n npepepab. - PocTos H/M: ®exuke, 2013.- 287c.
- cTp. 99-140
Xop 3aHATuNA:

1. WHcTpyKTax no TexHuke 6esonacHocTtyh (cM. Mpunoxerve 1)

2. KpaTkoe n3noxeHue y4yebHoro matepuana.

3. CamocTosTenbHas pabora CTyaeHToB

(nopsipok opopmnerns paboTsl cM. B MpunoxeHun 2)
MCHOﬂbSyH TeOpeTMHECKMI;i Matepuvan ¥ 3HaHWUA, MNOMyYeHHble NpU M3yYeHUU KayeCTBEeHHOro
aHanuaa KaTMoHOB NpeanoXuTe anropuTMbl peLueHna cvrryaumﬁ.
B kayecTBe BCnomoraTenbHoro marepuana I/ICr‘lOJ'IbSyIZTe npunoxeHuwe 4.

| BapuaHT

1) Bbl npoBoauTe npeaBapuTenbHblE UCMbiTaHus BecleeTHoro pacTsopa. Ero  pH,
COOTBETCTBYIOLMUM HeliTpanbHol cpene. Kakuve BbiBoabi Bel MoxeTe caenatb?

2) [aH pacTeop CMecu BellecTs, coaepxaluii katuoHbl K', Ag’, Ba*, AP, Mg, Cu®.
Mpepnoxute cnocobbl 0GHAPYKEHUS NOHOB YEpPe3 aHaNUTUYECKUE PeakLvn U ONepefHOCTb WX
onpeaeneHus. MpounncTpUpynTe Ux ypasHEHUAMU peakLumii.

Il BapuanT

1) Bbl nposoauTe NpeABapuTenibHble UCTbITaHUs GecuBeTHoro pacTeopa. Mocre npuGasneHus
CepHoil KUCTOTbI 0cafok He obpasyeTtcs. Kakue BbiBoAbl Bbl MoxeTe caenath?

2) [laH pacTBOp CMecu BelecTs, coaepxalmit katwowsl Na', Pb®, Sr**, Cr*, Mn?, Cd*.
MpepnoxuTte crnocobbl 0GHAPYKEHUSI UOHOB YEPe3 aHarnUTUYECKMe PeakLMU U OYEepeaHOCTb MX
onpepeneHus. MpounniocTpUpYNTe UX ypaBHEHUAMU PeaKLIii.

1l BapuanT

1) Bbl NpoBoauTe npeABapwTenbHble UcnbiTaHus GecupeTHoro pacTsopa. Mocne npubasneHns
COnsAHOIA KNCNOTLI 0cafok He obpasyetcs. Kakue BbiBoAbl Bbl MoxeTe caenatb?

2) [laH pacTBOp CMecu BeLLecTs, Copepxalunii katonbl NH,', Hg,”, Ca®, zn*, Fe®, Cu?.
Mpeanoxute cnocobbl 0GHAPYXEHUS NOHOB Yepe3 aHaNMMUTUYECKUE peakuun U OYepesHOCTb WX
onpepeneHus. MpounMoCTPUPYIATE UX YPaBHEHUAMIA PeaKLuii.

4. CoobueHue gomaluHero 3aganus: [1]ctp. 135-140, CamocTosTenbHas (BHeayautopHas) pabota
Ne7

TNa6opaTopHo-npakTuieckoe 3aHaTue Ne§

Tema: AHanu3 cMecy aHuoHos | — Il aHanuTuyeckux rpynn.
Llenu: 3akpenneHve 3HaHWiA, MOMYYEHHbIX MPWU U3YYeHUN OBLYUX XapaKTEPUCTUK aHWUOHOB,
COCTaBNEHWE anropuTMa OTKPbITVS aHUOHOB B aHanuaupyemoi npobe.
O6opyaoBaHue: pPa3naTouHbIii Matepuan, Tabnuupl.
Wcnonbayemas nutepatypa: AHanuUTUYecKas XuMus: y4eBHWUK AnA CpesHuX cneunanbHbix
y4ebHbix 3aBeaeHuin/ O.E.CaeHko. - Uaa.3-e gon. n npepepab. - Poctos H/[: ®enuke, 2013.- 287c.
- cTp. 140-154
Xog, 3aHATHSA:

1. WHcTpykTax no TexHuke 6esonacHocT (cM. Mpunoxerue 1)
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2. Kpatkoe n3noxeHve yuebHoro marepuana.
3. CamocTosTensHas pabota CTyAeHTOB
(nopsipoKk odhopMneHns paboTbi cm. B MpunoxeHuy 2)
B KauecTBE BCNOMOraTenbHOro Matepuana UCronb3ayiTe npuroxeHve 5.

1) Wcnonb3sys TeopeTuyeckuii martepuarn, rpuBEeAEHHbIA  Bbllle COCTaBUTb Bnok-cxemy

VMCCTIeN0BaHNA PacTeopa Ha NPUCYTCTBUE aHMOHOB. Mo BO3MOXHOCTM MPOMINIOCTPUPOBATE

ypaBHEHWsIMUA PeaKLMi (MOXHO B VIOHHOW (bopMe) 1 yKka3aTb Habriofaembiit a(pdexT.

2) CocraBbTe CXeMy XOAa aHanusa CMech NOHOB:

| BapuanT: CI', COs%, NO7;

1l BapuanT: SO, Br, CH;COO

1l BapuanT: SiO;™, I, NO3’

4. CooblueHne AomaluHero 3apaHus: [1]cTp. 140-151, CamocTosiTernbHas (BHeayauTopHasi)
paBota Ne8

Na6GopaTopHO-NpaKkTU4ecKoe 3aHATHe Ne6

Tema: PaGota C MepHOW MOCYAOi, aHanuTu4ecknmmn Becamu. YnpaxHeHus B pacuyetax no
TUTPUMETPUUECKOMY METOAY.
Lenu: O3HaKoMWTb CTYAEHTOB C OCHOBHbIMM BMAAMM XMMU4ECKOTO o6opyAoBaHua 1 nocyapl,
VMCMOMb3yEMbIMY B KOMUYECTBEHHOM aHanuse, 0CBOUTb WX 06nacTb MCMONb30BaHUS, NPUHLMN 1
TexHUKy paboTbl, OTPaBOTaTb YMEHUs MPOU3BOAUTL PacHeTbl B TUTPUMETPUHECKOM meToae
aHanusa.
O6opyaoBaHue: pa3faToyHbI Martepuarn, Tabnuupbl.
Vicnonb3yemas nuTepatypa: AHanuTM4eckas Xumns: yuebHUK [Nt CPefHuX  creumasnbHbix
yueBHbIX 3aBeaeHi/ 0.E.CaeHro. - Wan.3-e fon. v npepepab. - PocTos H/[: ®eHuke, 2013.- 287c.
- crp. 197-201
Xopg 3aHATHURA:

1. VIHCTpyKTaX N0 TexHuke 6esonacHocTy (cm. MpunoxeHxue 1)

2. Kpatkoe u3noxeHue yuebHoro maTepuana.

3. CamocTosiTenbHas paboTa CTyAEeHTOB:

1. O3HaKOMLTECH C NpUMEpamn 3agaq v pac4eToB B obbemMHOM aHanmse

1. KakoBa macca [ABYXBOAHOIO Kpwuctannoruapara aBeneson Kucnotel, Heobxopgumasi Ans
NpuroToBNeHns 200 mn pacteopa € MONSIPHOM KOHLEHTpaLueil 3KBuBaneHTa 0,1500 monb/n?
Kakos TUTp 3TOr0 pacTeopa?
PelueHve:
1) M (H,C,04 - 2H,0) = 126,07 r/monb
2)Z2=2,1z="%=05
3) m (HoC,04 - 2H,0) = C (¥4H2C204 - 2H20) - M (¥2H,C204 - 2H,0) - V(H2C204)
m (H2C204 - 2H,0) = 0,1500 monb/n - Y - 126 r/monb - 0,2 n=1,8900r.
4) T (HC204 - 2H,0) =m (HyC204 - 2H,0)/ V (H2C204)
T (H,C204 - 2H,0) = 1,8900 /200 mn = 0,009450 r/mn
Otger: m (HC20s - 2H,0) = 1,8900 1, T (H2C204 - 2H20) = 0,009450 r/mn.

2. KakoBbl TUTP M HOpMarlbHas KOHLEHTPaLWsA pacTBopa CEpHOV KACTOTbI, eCrU Ha TUTpOBaHME
15,0 mn ero 3atpayeHo 13,7 Mn TUTPOBaHHOrO pPacTeopa rMapokcuaa Kamusi C MONSPHON
KoHUeHTpauuei 0,1304 monb/n?
PelueHve:
1) HzSO4 + 2KOH — KSO4 + 2H,0
Z (H,80,) =2, 1z=%=0,5
Z (KOH) =1
IMo 3aKOHY 9KBUBANEHTOB!
V (H,S04)/ V(KOH) = C(KOH) 1 C (¥H,S04)
C (%H,S04) = 0,1304 morb/n - 13,7 mn /15,0 mn = 0,1191 monb/n
2) T(H2S04) = C (%2H,S04) - M(2H,S0O,) / 1000,
M (¥%H2SO,) = %2 - 98,078 = 49,039 r/monb
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Haittu:
m (CeH1206) = ?
m (H0) =7

1. Onpegernsiem maccy CeH120s NO cooTBeTCTBYIOLLel hopmyne

2. OrpeaensieM maccy Bofibl COrnacHo dopmyne:

m (p-pa) = m (p-ns) + m (ew-8a), m (H;0) = m (p-pa) - m (8-8a),
m (H,0) =500-50=450r.

3. MepesecTn Maccy BoAbl B 06bEM Mo dopmyne: p=m/V .

OTeeT. uTOGbLI npurotoBuTb 500 r pacTeopa MOKO3bI C maccoBon goneit 10%, Heobxoaumo
oTBecWTb Ha Becax 50 r rMioKo3bl, OTMEPUTL LMNUHAPOM 450 mn BoAbl, NOMECTUTL 3TOT PacTeop B
kon6y 1 nepeMeLuarthb.

3apauva 2. MpurotosuTb 800 MN1 pacTeopa NaCl ¢ maccoBo gonei pasHoi 12% W NNOTHOCTbLIO
pasHoi 1,1 r/mn?

[aHo:

V (p-pa) = 800 mn

wNaCl =12 %

p=11r/mMn

Haitn:

m (NaCl) = ?

m (H:0)=?

1. Onpegensiem maccy p-pa NaCl cornacHo opmyne:

m (p-pa)=V - p=2800mn - 1,1r/mn =880 r
2. Onpegensem maccy NaCl cornacHo gopmyne:
m (NaCl) =
3. Onpepensem Maccy Bofbl COrNacHo dopmyne:
m (H0) = 880 — 105,6 = 774,4 r unn 774,4 M7, T.K. NNOTHOCTL BOABI PaBHa 1 r/mn.

Ortger: ans npurotosnexns 800 mMn pacTeopa xnopuaa Hatpus ¢ MaccoBoii gornen pasHon 12 %,
HeobxoauMo oTBecuTb Ha Becax 1056 r NaCl, oTMepuTb MEpHbIM LMIMHAPOM 774,4 MmN BOAbl,
OMECTUTL pacTBop B konby n nepemeLuaTs.

3apava 3. MpurotosuTb 100 r pa-pa MgSO4 ¢ w = 2% u3 p-pa MgSO, c w =10% ?

[Oawo:

w;( MgSO0,) = 10 %

m, (MgSO,) p-pa=100r1

p=11rMn

Haitu:

m (MgS0,) =7

m (H0)=?

1. Onpepensem Maccy 4ncToro MgSO,:
MgSOy:

2. Onpepensiem maccy p-pa MgSO4 (McxoaHoro) ¢ w = 10 % coaepxallero 2 r 4cToro MgSO;. ,
m1(MgS0.) =

3. Onpepensiem 06LEM UCXOAHOTO (MepBOro) p-pa MgSOscw =10%
Vopa= , Vppa (MgSO,) =
4. Onpepensiem maccy Hz0, koTopas HeoGxoavMma Ans pasbasneHns ucxogHoro pacteopa MgSO,.

copepxalerocsi 8 100 1 2 % p-pa

m (H20) = 100 — 20 = 80 r unv Ans YNCTON BoAb! 80 mn.

Otser; ans npurotoenenus 100 r pactsopa MgSO, ¢ MaccoBOW forew paBHon 2 % w3 pactsopa
MgSO, ¢ mMaccosoit goneit 10 % v p = 1,1 r/mn, HeoBXxoAyUMO OTMepUTL W3 BIOPETKM NIK NUNETKN
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18,2 mn 10 % p-pa MgSO,, nomectuts ux B Konby, AobasuTL Tyaa UMNUHAPoM 80 MmN BoAbl
u nepemMeLuaTb.

2. Pewwure ynpaxHeHWs U CUTyallMOHHbIE 3aa4h CaMOCTOATESIbHO

1)B MeAMUMHCKOIA NPaKTUKe WCMOMb3YIOTCH PacTBOPbI C TOYHOW KOHLIEHTPALWENd, NoaToMy Ans
NPUrOTOBMEHUS PaCTBOPOB C  HOPMamnbHOW  KOHUESHTpauueid HeoBXoauWMo paccuuTbiBaTh
3KBMBaNEHTHbIE MacChl KCMOT, OCHOBaHUiA 1 coneil. PaccuuTaiite M3 H;PO, B peakuusx ¢ KOH;
M3 Al(OH); B peakuusix ¢ HNO3; M3 coneit Fe(SO4)s, NaHCO;, Fe(OH),Cl, KAI(SO,), - 12H,0.

2)Mpy  KOHLIOKTUBUTAX MPUMEHSIOT B BUAE [MasHbIX Kanenb pacTeop cynbdata UuHKa.
Paccuutaiite ckorbko rpamm cynbdarta LmMHKa W BoAbl HEOBX0AUMO ANs NPUroTosneHus 25 mn
0,25% pacteopa (p = 1,02 r/mn)?

3)Mpu 06e3BOXUBAHMM OpraHM3Ma BHYTPUBEHHO BBOAWUTCSA 5% pacTBOp rmioko3bl. PaccuuTaiite
kak npurotoBuTb 400 r 5 % pacTBopa rnioKo3bl U3 pacTBOpa ¢ MaccoBoii fonen 15 % ?

4)0na o6TUpaHWA 1 KOMNPECCOB NPUMEHSIOT 3TUNOBLIA cnUpPT. Kak npurotoButs 300 mn 40 %
pacteopa cnupta 13 96 %? (p = 0,8 r/mn).

5)[ns MECTHON aHecTe3uu npumeHseTcs 2% pacTBop HoBokauHa Kak mpurotosuts 600 r 2 %
pacTBopa HOBOKavHa 13 pacTBopa ¢ MaccoBoi gonei 10% ?

4)0ns NPOMbIBAHWA NPU YPETPUTAX W BarMHWTaX Kak aHTUCENTUYECKOe CPEACTBO NpUMEHSeTCA
0,25 % pacTBOp MeaHoro kymopoca. PaccuuTaiiTe ckonbko rpamm CuSO, - H,O u Bogbl
notpebyetcs Ans npurotosnerus 200 r 0,25 % pactsopa CuSO,, paccuuTaHHOro Ha 6e3soaHyHo
conb.

5)Mpu KOXHOI NpakTuke Ans 06paboTki 3PO3UiA, TPELWH, N3OLITOYHBIX FPaHYMALIMAX UCTOMb3YHOT
0,05% pacteop AgNO;. Kakyio maccy AgNO; Hago pacTsoputb B 250 r H,O ansa nonyyewus 0,05
% pacTtBopa?

4. PellieHne TECTOBbIX 3aAaHUI

1. BolpaxeHue w (CaC1,)= 5% o3HauvaeT:

a) 5 CaC1, pactsopeHo B 95 r H,0, 6) 5 r CaC1, pacteopeHo 8 100 r H,0,
8) 5 r CaC1, pactsopeHo B 1000 r H,O r) 5 r CaC1; pacteopeHo B 100 r pacteopa
2. JKBUBaneHTHas Macca Meau B coeguHeHun CuSO, paBHa:

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

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

3. YKkaxuTe UCTUHHBIA pacTBop:

a) men + Boaa, 6) Boga + noBapeHHas conb,

B) BoAa + [MWHa, r) Boaa + Macno.

4. MonsipHas KOHLEHTPaLUs NoKa3biBaeT:

a) CKOMbLKO I pacTBOPEHHOro BellecTaa copepxutes B 100 r soabl;

6) cKONMbKO MONei pacTBOPEHHOrO BELECTBa coaepXuTcs B 1 n pacTeopa;

B) CKOMbKO MOfb-3KB PACTBOPEHHOTO BellecTsa cogepxutcs B 100 mn pacTsopa;

r) CKOMbKO MM PacTBOPEHHOTO BellecTsa coaepxutca B 1000 mn pacTeopa.

5. HopmarnbHas KOHLEHTPALUS — 3TO KONMWYECTBO MOJTb BEleCcTBa, PaCTBOPEHHOTO B!
a) 1 .n pacTsopa, 6) 1 n pacTeOpUTENS,

8) 100 r pacTeopuTEnSs, r) 100 r pacTsopa.

6. TUTp NOKa3biBaeT CKONbLKO:

a) r BewecTsa coaepxutca 8 1000 mn pacteopa,

6) r BeWecTBa coaepxXuTCs B 1 MN pacTeopa,

B) r BelecTBa cogepxutcs 8 100 r pacteopa.

r) r sewectea cogepxutcs B 1000 mn Bogb!

7. Npuseaute ocHOBHYIO hOPMYNY ANS onpefeneHusl KOHLEHTPauui B 06eMHOM aHanuse.

a) CiV=C2 V4,

6) C1Vi=C2 Va,

B) Vo=V,

8. Macca xnopuga HaTpus konu4yecTBom Beujectsa 0,8 Monb pasHa:
a)58,5T, 6) 46,8,

B) 29,251 r) 56,251

9. MaccoBas gonsi nokasbiBaeT KONWYEeCTBO:
a) MOMb-3KB/1;
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6) r pacTBOPEHHOIO BELecTsa Ha 100 r BoAb!;
8) 1 monk BewecTsa B 1 11 pacTeopa;
r) r pacTBOPEHHOTO BELLEeCTBa B 100 r pacTBopa.
10. AksusaneHT Cu(NO;), paBeH:
a) 188 r/monb; 6) 171 r/monb; B) 94 r/monb; r) 114 r/monb.
11. MaccoBas 4ons METU/IOBOTO CnupTa B pacTBope, coaepxaluem 60 r cnupTa 1 40 r BOAL!
paBHa:
a)2,6)06,8) 15705
12. Mpwm nonHoi HeWTpanusauun H;PO, e€ 3KBUBanNeHT paBeH:
a) 49 r/monb, 6) 98 r/monb, B) 32,6 r/monb, r) 196 r/monb.
13. MeToA0M TOUHOW HAaBECKWU MOXHO NPUIOTOBUTL PAcTBOP:
a) Na,COs, 6) HCI, B) H2S04, r) KOH.
o Boipaxetue 0,1N p-p KMnO, o3Hauaer:
a) 0,1 Monb-aksuBanexTa KMnO, pacTeopeHo B 1 n pactsopa,
6) 0,1 Monb KMnO,4 pacTsopeHo B 1 n pacTeopa,
8) 0,1 MOIb-3KB. PACTBOPEHO B 1 n pacTBOpUTENS,
r) 0,1 monb KMnO, pacTeopeHo B 1000 mn BoAbl.
o TpyM OCTPBIX KMIWEYHBLIX WH(PEKLUUAX B KPOBL BBOAAT 0,89% pacTBOp XfOpuUAa HaTpus.
Macca conu, BBeieHHasi B OPraHu3m npu BIMBaHUK 400 mn aToro pacTeopa pasHa (p = 1

rimn):

a)35,6r6)0,356r8)3,56rr) 36T

16. Mpu pacTBopeHuu 30 r rMAPOKCUAA HATPUA B 100 r H,0 maccoBas gons ero 6yaer
paBHa:

a) 0,23, 6) 0,4, 8) 0,17, 1)0,01.

17. AgpeHanuH obrnagaer CoCyAoCYXMBaOWUM pevictemem. Ero TepanesTnveckas paosa
cocTaenser 0,5 mn 0,1% pactsopa, p = 1,0 r/Mmn, Macca agpeHanuHa, coaepxallasica B 3ToM
pacTBope paBHa:

a) 0,5r6)0,0005r8)0,005rr)0,1r1

° MpU KOHBIOKTMBATAX B BUAE MMa3HbIX Kanenb MPUMEHSIOT PacTsop Cynbdarta uuHka.
Maccbi cynbdata LyHKa W BoAbI HeoGxoauMbIe ANS NPUroTOBIeHUS 25 mn 0,25% pacTsopa
(p = 1,02 r/mn) paBHbI:

2)6,3721 19,128 6) 6,0 198) 6,251 18,75r)7un 18

5. CooblueHvie AomallHero saaanust: [1]cTp. 197-201, CamocTosTernbHas (BHeayanTopHas) pabora
Ne9

TNa6opaTtopHo-npakTuyeckoe 3aHaTue Neg

Tema: MpuroTosneHne CTaHAAPTHLIX PacTBOPOB. YcraHoenenwe tutpa 0,1N pacteopa consHou
KkncnoTkl. OnpefeneHne TouHoi koHueHTpauwn 0,1N pacTeopa eakoro Hatpa.
Lienu: O3HAakomMneHWe C METOAOM  KWCMOTHO-OCHOBHOTO TUTPOBAHWS, OCBOEHWE METOAUKM
NPUTOTOBMIEHUS W CTaHApTU3aLMM PacTBOPOB U OCHOBHbIX MPUEMOB pPaCYeTos, BbIpaGoTka
HaBbIKOB NPUEMA NEPECHETa, UCTIONb3YEMbIX MPI Pa3HbIX CIOCOGaX BbIPAXEHNS KOHLEHTPaLMM
OGopyaoBaHue: pa3aaToyHbli Matepuar, Tabnuupl.
Vicnonbayemas NuTepatypa: AHannTUYeckas Xumus: yyebHUK ANna cpeaHux  cneunarnbHbiX
yuebHbix 3asepeHmit/ O.E.CaeHko. - W3p.3-e gon. v npepepab. - PocTtos H/: ®eHuke, 2013.- 287c.
- cTp. 208-220
MpuBopbl ¥ peakTUBbI: LUTATVB, 6lopeTka BMECTUMOCTbIO 25 cm®, konba koHMYeckas asis
TUTPOBaHNsi BMECTUMOCTbIO 250 cm®, mepHas konba emectumocTbio 100 1 250 cm®, nuneTka
BMECTUMOCTBH0 10 CM°; BOPOHKE.
PacTBOpbI: KOHLEHTPUPOBAHHAA COMsHas KMCMOTa, CTaHAApT-TUTP CconsHoi kucnotsl 0,1N;
craHaapT-TuTp eakoro Hatpa 0,1N; nHankaTops!: METUMNOBbIV OpaHXeBbl, heHondTanevH.
Xop 3aHATUA:

1. WHcTpykTax no Texuke 6esonacHocTu (cM. Mpunoxerne 1)

2. Kpartkoe u3rnoxeHue y4ebHoro matepuarna.

3. CamocTosiTenbHas paboTa CTyAeHTOB:
1. Heobxoaumo npurotouts 250 mn 0,1N pacTeopa CONSAHOW KUCNOTbI 13 KOHLUEHTPUPOBAHHON,
vMeroLei nnoTHocTs 1.19 r/cm®, T.e. copepxalen 38% HCI.
PacueT HyXHOMO 0BGbema KOHLEHTPUPOBAHHOW KWCNOTb ANA NPUrOTOBMEHUs pasGasneHHoro
pacTEOpa NPOU3BOAVTCA CrieayiolLM 0Gpasom:
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Macca COMsHOW KUCMOTbI, COAepXalascs B ykasaHHOM obbeme pasbaBneHHoro pactsopa,
HaxXOAWTCA 13 COOTHOLLEHNN:

1 1 1N pacTsopa consHomi KucrnoTbl coaepxut 36,46 r HCI

1n 0,1 H pacteopa - 3,646 r HCI

0,250 n Toro xe pacrTsopa - 0,9115 r HCI
[ins HaxoXaeHWsi Macchl KOHLEHTPUPOBAHHOTO PacTBopa, B KOTOPOM COAEPKWTCA [aHHoe
konuyectso HCI, coctaenaeTtca nponopuws:

38r HCI cogepxutca B 100 r pacTopa,
0,9115 HCI copepxuTcs B X r pacTeopa,
oTkyAa X=2,3987 r.
Toraa HyXHblit 06bEM KOHLIEHTPUPOBAHHO KUCNOTLI OMpeAensaem no dopmyne:
V=m/d=273987/1,19=2,0wmn.
OTmepuB 2 Mn KoHLEeHTpuposaHHoit HCI, pasbasum Bogoid Ao 250 mMn B MepHoit konbe. PacTsop
TLaTenbHO NepemMeLIaem.
2. YcraHosneHve Tutpa 0,1N pacTBopa COnsHoi KUCNOoThI
Beuectsom, Hanbonee yaobHbIM A4ns YCTAaHOBMNEHWst HopManbHoOi KoHUEeHTpauumn HCI, aensetcs
Tetpabopat Hatpus (6ypa) Na,B,0; 1 10H,0.
PaccunTbiBaem Mo dopmyne Hasecky 6ypbl, HeoBxoauMyto Ansi npurotosneHis 100 cm® 0,1N
pacTsopa:
Myazsa07 +20 = CNazaoz * M(3) nazsao7 *100 /1000 = 0,1 *190,7*100 /1000 = 1,9070 r
To ecTb Macca Hasecku 6ypbl cocTasnseT 1,9070 .
3aTem HaBecky Gypbl pacTBopsieM B ropsyeil Boae B MepHoi konbe Ha 100 mn (2/3 o6bema
nepeMelLMBaEM 1 OXNaxaem pacTBOp 40 KOMHATHOW TeMnepaTtypbl, 3aTeM A0BoavuM o6bem A0
METKM AWNCTUNNUPOBAHHOW BOAOW). Bbluucnsem TUTP ¥ HOPMAribHOCTb MOSyMEeHHOro pacTeopa
Bypbl no copmyne:
Tnazsaor w20 =MV (rfem®),
Mpe:
m-Hasecka 6ypbil,
V-06bem konbbl
MORSipHYI0  KOHLEHTPaLWIO 3KBUBANEHTa (HOpManbHylo KOHLEHTpauuio) Oypbl Haxogum o
opmyne:
CNnazgao7 = Trazsaor 1000 / M(3) nazgsor,  MoOnb/n

1. BropeTky OMOMack1BaloT, @ 3aTeM 3arosHSIOT PacTBOPOM MPUIOTOBNEHHOI COMAHOR KCMOTbI A0
HyneBsol YepTbl.
2. Munetky (06bem nuneTk=10 M) ¢ pacTBOPOM Bypbl NEPEHOCAT B KOHUYECKylo konby Ans
TUTPOBaHUA, [06aBNAIOT 1-2 Kann1 METUMNOBOTO OPAHXKEBOrO U TUTPYIOT MPU NepeMeLLUBaHIN MO
Kannam 13 GopeTKN COMAHOM KINCIIOTON [0 U3MEHEHUS OKPACKM UHAMKATOPa U3 XeNnToil B
OpaHXeBO-PO30BYH0.
[ins nonyueHus Hanbonee JOCTOBEPHOIO pesynbTata PEKOMEH/YETCA NPOBOANTL TUTPOBAHIE TpU
pasa, C OnpeaeneHnem OaHOro, CPEAHEro 3HaYeHus.
TMony4eHHble pesynbTaTbl TUTPOBAHUA UKCUPYIOT B TETPaA:

Hanpumep: Viazsaortorz0, M = Vig, MI + MHAMKaToOp
3.BbIYMCASIOT HOPMAanbHYIO KOHLIEHTPALIMIO PAcTBOPa CONSIHOM KUCMOTI NO hopmyrne:
CNici = Vnazaaor * CNnazsaor / Ve . Monb/n

TWUTp CONAHOM KACMOThI BLIMUCNAKT N0 hopMyne:
- 3
T = Myazs407 H20 / Ve, (r/em”)

Cpenaiite BblBOAbI.

3. Onpepenexne TOYHO KOHLIEHTpaLMK pacTsopa eaKkoro Hatpa
Pactsop craHaapt-TuTpa 0,1N eaKoro HaTpa KonuYeCcTBEHHO NEPEHECTU B MEPHYIO konby Ha 1 1 u
[0BOAST AMCTUMNVPOBAHHOM BOAOA A0 MeTku. TwaTenbHO nepeMelunBatoT. 3atem nuneTkom
oT6UPaIOT 5 M NPUroTOBNEHHOTO PacTBopa, NpubasnaloT 1-2 Kannu uHaukaTopa dheHondTanenHa
v TuTpytot 0,1N pacTBOpOM CoMsiHOIA KMCNOThI Ao obecuBednBaHis. TUTpoBaHue nosTopsioT 2-3
pasa.
Mpy TUTPOBaAHWM NPOVNCXOAUT CreaytoLLas peakuus:

NaOH + HCI — NaCl + H,0O
Pacuer:
1. CpepaHuii obbem 0,1N pacTBopa CONAHOI KUCNOTbI, MOLIEALMIA Ha TUTPOBaHNE, MN:

Vcp. = (V14V2+V3) / 3
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2. MonsipHy!o KOHLIEHTPaLMIO 3KBUBANeHTa 1 TWTPa pacTBopa eAKOro HaTpa OMpeaensioT no
opmyne:
C (1/z* NaOH) = C(1/z* HCI) - Vep.(HCI),  monein )
Tpe:
Z- 3HauEeHUe 3KBUBANEHTA LLeNoYW /KuCnoTh
T (NaOH) = C(1/z* NaOH) - M (1/z* NaOH)/ 1000  r/mn 7))

3. Paccuutatb maccy NaOH: m(NaOH) = T (NaOH) - V (mepHoii konBel).  (3)
Cpenaiite BbIBOAbI.

4.0TBETLTE Ha KOHTPOMbHbIE BOMPOCHI:

1. Kakvie TpeGOBaHMS NPEABABNSIOT K PEAKLSAM, MCMONb3YEMbIM B TUTPUMETPUHECKOM aHanuse?
2. YTo Takoe CTaHAapTHble pacTBopbl? Kakosbl Tpe60oBaHUs, MPeAbABIAEMbIE K UCXOAHBIM
CTaHAAPTHbIM BELLECTBAM [MIs YCTAHOBKI SKBUBANEHTHOV KOHLIEHTPaLn pacTteopa?

3. B 4eM CyLYHOCTb METOA0B NUNETUPOBAHMA 1 OTAGMbHBIX HaBeCcok?

4. [laiite OnpeneneHns NOHATUVA: TUTP, HOpManbHas KOHUEHTPALWA, TUTP Mo onpeaenAemomy
BELecTBY.

5. UTo HasbIBAETCA KPUBOW TUTPOBAHUS?

6. UTo Takoe TOUKa IKBMBArEHTHOCTU? B Kkakon oBnactv pH (KACMOiA, HENTPANbHOM, LLEMOYHOM)
pacronoxXeHa TouKa KBUBANEHTHOCTA NPy TUTPOBAHNN PaCcTBOPa: a) CUMBHOM KACTOTbI CUIbHBIM
ocHoBaHueM; 6) cnaboi KWCroTbl CUMbHBIM OCHOBaHUEM; B) cnaboro OCHOBaHWA CUIbHOW
KUCNOTOR?

7. YTo Ha3bIBAETCA CKAaYKOM TUTPOBaHMA?

8. UTo Ha3bIBalOT MHTEPBAsNOM NepexoAa uHavkatopa? NpuBeAnTe NpUMEpk.

9. NpuseauTe hopmyribl ONpeaeneHns pH pacTeopos cnabbix KACMOT v cnabbix OCHOBaHWIA.

10. UTo TaKoe aHanuTU4ecKkuit curHan?

11. MpuBeanTe NPUMEPBI UCMOMNb30BAHNA peaKuwil rMaponu3a B aHaNUTUHECKON XUMUM

5.CoobLLUeHne AoMaLLHEro 3afaHus: [1]cTp. 208-220, CamocTosiTensHas (sHeayanTopHas) pabora
Ne10

TNaGopaTopHo-npakTuyeckoe 3aHsTue Ne9

Tema: [epMaHraHaTOMETPUSI: ONpeAeneHne MaccoBoit 40N NEpeKVch BOAOPOAA 8 pacTBOpe.
VIoAOMETPYS: ONpeAereHne MaccoBoii 0N NOAA B CTIMPTOBOM pacTBOpe 1oAa.
Llenu:OcBOEHME METOAVKA KOMMYECTBEHHOTO ONPEAEneHns COAEPKaHWA PasHbiX BeLiecTs
METOFOM NepMaHraHaToMeTpuil 1 WOBOMETPUM C MOMOLUbI0 TUTPAHTOB, oTpaboTka TEeXHWKM
BbINONHEHWS MPaBIM TUTPOBAHNS, 33KPEMUTL YMEHUA B MPOBEAGHUN PACHETOB NPy OnpPeAeneHmt
MACCOBOV [ONW BELECTBA, B YCTAHOBMEHUN TOYKM KOHLA TUTPOBAHMS, NPOBOAWTL TUTPOBaHME
BELeCTB METOAOM MEPMaHraHaToMeTpun W WOAOMETPUM, Aenartb BbeiBOAb! 13 pesynsraros
aHanuaa 1 0chOpMNATL VX B BUAE NpOToKona.
O6opynoBaHue: pa3aaToyHblii Matepuan, Tabnuubl.
Vicronbsyemas nuTepatypa: AHATMTMYECKas XAMUS: YHEOHWK ANA CPeaHMX crieuvanbHblx
yueGHbIX 3aBeAeHNI/ 0.E.CaeHko. - Vaa.3-e gon. v npepepab. - Poctos H/[: ®enuke, 2013.- 287c.
- cTp. 221-233
Xop 3aHATUA:

1. VHCTpyKTax no TexHuke 6e30nacHocT (cm. Mpunoxenue 1)

2. KpaTkoe u3roxeHue yuebHoro matepuarna.

3. CamocTosTernbHan paboTa CTyAEHTOB:
[NepmaHraHaToMeTpust:
1. MpuroToenenue 0,1H pacTeopa kanua nepmatraHara
[ns npuroTosnexus 1 nm® 0,1H pacTeopa HaBecka paBHAETCA:

m=31,61*0,1=31610r.

BagelunBaloT Ha aHanuTudeckux Becax 3,1610 r KMnOs, pacTeopsioT HaBecky B ropayei soge n
posopAaT obbem pacteopa xorogHow Bogon Ao 1 nm®. PactBopy [aloT OTCTOSTbCS, 3aTem
OT(UNLTPOBBIBAIOT W YCTAHABIMBAIOT €0 TUTP MO WCXOAHOMY BELLECTBY - L|aBeneBo KucnoTe
v ee conu. Cocya ¢ NPUroTOBNEHHbIM PacTBOPOM Karlns NepMaHraHara sakpblsatoT CTEKNSAHHOM
NPOBKOVA 11 CTABAT Ha XPaHeH!e B TeMHOE MecTo.
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2. MpuroToeneHue VICXOAHOTO  pacTBOpa LaBenesoi  KUCMOTel W CTaHgapTWaaLms
pacTsopa nepmaHraHara Kanus.
Kanus nepmaHraHat B3anMOAECTBYET C LLiaBernesoil KUCOTOM B KUCIOi cpeae:
2KMnO, + 5H,C20, + 3H,SO, = 2MnSO, + 10CO, + K,SO, + 8H,0.
MorsipHas Macca 3KBUBaNeHTa LaBeneBoi KUCNOThI paBHa:

E(H,C,0, x 2H,0) = Nl—" = @ =63,04.

Nns npurotoenexus 100 cm® 0,1H pacTBopa HEO6X0AMMO B3ATL HABECKY:
63,04 x0,1x100
1000

Ha secax B3sewusator 0,6304 r LjaBenesoil KUCMOTbl U KOMUYECTBEHHO MEPEHOCAT B
MepHyto konBy Ha 100 cm® . PacTBOPSIOT B AUCTUNIMPOBAHHOI BOAE 1 [OBOAST 06beM pacTeopa
10 METKU.

B konby ans TUTpoBaHWs nuneTkoli Mopa nepeHocsT 20-25 cm® pacTsopa LiaBeneson
KucnoThl, npubasnsoT 20-25 cm® 1M pacTeopa CepHol KACMOThI. PacTBop Kanus nepmaHraHata
HanusaloT B BIOPETKY 1 yCTaHABNMBAKOT MEHUCK Ha Hyne. HuXHUI Kpai MeHUCKa Mnoxo BUAHO
BCreCTBME TEMHOW OKpacku pacTBOpa, MO3TOMY BCe MOACYETbl BEAYT 3a BEPXHUM Kpaem
MeHucka. PacTeop 13 GIOpETKU NPUMMBAKT MO KanmisM, MpuyeM Kaxayl Kanmwo npubasnsior
nocne Toro, Kak UC4YE3HET po3oBas okpacka. Mepsble kannu obeclpeynsaloTca MeaneHHo. Ho, kak
TOMBbKO OBPA3yeTCi HEMHOrO MOHOB Mn?', KOTOpble KaTanuavpyloT 3Ty peakumio, AanbHeiliee
obecLiBeumnBaH1e NPOXOANT NPaAKTUYECKW MrHOBEHHO. TWTPOBaHWME 3aKaHuMBAIOT, Koraa opHa
nobaBsreHHas Kanns pacTsopa Kanus nepmaHraHata OKpacuT pacTeop B BnefHO-po3oBbIN LBET,
KOTOpbIA HE Ncye3aeT Ha NpoTsxeHnn 30 CekyHA.

TuUTpoBaHWe NPOBOASAT He MeHblLle TPex Pa3 (ECnv PasHOCTb MeXAY HUMMU HE MpeBbiiaeT
0,1 c™® ) 1 onpeaensitoT cpeaHee aprudMeTUYEckoe.

KoHueHTpaumto pacteopa KMnO, paccunTbiBaioT no dopmyne:
C,,(H,C,0,x2H,0)xV(H,C,0, x2H,0)

V(KMnO,) :

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

C(1/5KMnO,) =

3. OnpepeneHve MaccoBOi [0V NEepekcH BOAOPO/A B PACTBOPE.
I'IepmaHraHaTomeTpMueCKoe onpegeneHue nepekucu Bogopoaa 0CHOBAHO Ha peakuuu:
2KMnO, + 5H,0, + 3H,S0, = K,SO4 + 2MnSO; + 8H,0 + 50,.
MOJ'IﬂpHaﬂ Macca 3KBMBareHTa nepekucu sogopoaa pasHa:

r 34,02
r',(uzoz):%:—;of

=17,01.

3
Hasecky nepekucn Bogopoaa GepyT C Takum pacyeTom, 4Tobbl nonyuuts 100 cm
npubnuauTtensHo 0,1H pacteopa:
in(H;0,)= LBUXOIX100 540,
1000
Hasecky, KOTOpy!0 CreayeT B3ATb AN aHaN13a, PacCUUTLIBAIOT U3 COOTHOLLIEHUS:
35 r H,0, cogepxutcs 8 100 r 35%-ro pacteopa H,0,
0,17 r H,0, cogepxuTtcs B X r 35%-ro pactsopa H,0,.
0,17 <100
35
HaBecky B3BELUIMBAIOT HA aHANWTUYECKVX BECAX U 3aTEM KOMUYECTBEHHO MEPEHOCHT B
MepHyto konby emkocTbio 100 cm®, IOBOAAT AUCTUNAMPOBAHHON BOAO 10 METKM, NEPEeMEeLUVBAIOT.
OT6MpaloT NUNETKOM OMpefereHHblii 0BbeM MPUrOTOBMEHHOrO PacTBOpa B KOHUUECKYHD
konBy, npuBaBnsOT K pacTBOpy paeHbIi oBwem 2H pacTBopa cepHoii kucnothl. 3atem
coaepxumoe Kkonbel TutpytoT 0,1H pacTsopoM kanwus nepmaHraHata Ao noseneHus GnegHo-

X(I1,0,) = =0,48572.
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pPO30BOW OKpackw, He ucuesaiolei B TeueHue 30 cekyHA. TuTpoBaHWe MOBTOPSOT ewe 2-3
pasa 1 6epyT cpeaHee apuMETUHECKOe 3HaHEeHNe.
MaccoByio 40O NEPEKNCH BOAOPOAA ONPEAENSIOT Mo dopmyrie:
0(H20,) = 0,0017 * Vrutp * K * Vkon6bl *100/ m* a , %
rae:
0,0017 — macca nepekvcu BOAOPOAA, COOTBETCTBYIOWAA 1 cm3 pacTBopa Kanusi nepmaHraHara
KOHLiEHTpaLmy TouHo C(1/5 KMnO4) = 0,1H, 1;
VTuTp — 06bem pacTeopa nepmaHraHara kanus 0, 1H KOHUEHTPaLWK, MOLIEALINA HA TUTPOBAHNE;
K- nonpasouHblii k03dhdULIMEHT Ans 0,1 H pacTBopa nepmaHraHaTa Karns, YCTAHOBMEHHBbI Mo
aBeneBon kucnore.
ViopomeTpus:
1. OrnpepeneHne MaccoBol 0NV WOAA |, B CTMPTOBOM pacTeope noja:
B konby Ans TUTPOBaHUs nomecTuTb 1 Mn 5% cnupToBoro pactsopa hoaa, 5 mn 10 % pactsopa
xanvs voamga n 15 mn nncTunnupoBanHoi Bomkl. Tutposath 0,1H pacTBOpOM THocynbdara
HaTpust 6e3 UHAVKaTOpa [0 CONOMEHHO-XENTOoro LpeTa, 3atem AoGaeutb 1 M1l 1% pacreopa
Kpaxmana v TUTPoBaTb A0 MoNHOro obecUBe|VBaHNs pacTeopa. TuTpoBaTh 40 TPEX CXOAALLMXCS
pesynbTaToB.
Xog paboTbi:

o  ONPeaenvTL Maccoeylk AOMIO MOAa Mo (POPMYrIe, UCMONb3YA AaHHbIE SKCMEPUMEHTE:

0(1,) = 0,006345 * Vrutp * K * VkonBel *100/ m* a, %

e [lonucatb ypaBHEHWE peakuum, CocTaBuTb 3rEeKTPOHHbI 6anaHc 1 ypasHsTb:
N2,S;0s + =
OchopMUTL OTHET B BUAE TabnMLib!.
4. OTBETLTE HAa KOHTPOMbHbIE BOMPOChHI:
1. Kakuie MOryT GbiTb OWMBKI B METOAE NEPMaHraHaTOMETPUHECKOro TUTPOBAHNA?
2. Kakue CyLecTBYyIOT CriocoGbi BbIPXEHIUS KOHLIEHTPaLMM pacTBopos?
3. B yem cyTb MeTtoaa nepmaHraHatomeTpun? BbiGop OCHOBHOMO ypaBHEHUA U BOSMOXHOCTU
meToaa.
4. Mouemy NS NPUrOTOBNEHNA TUTPOBAHOTO PACTBOPa Kanus NepMarraHaTa GepyT Gorbluee.
5. MonsipHasi KOHLEHTPaLMs JKBUBASIEHTA Kanus MepmaHraHata B KACTION CPeAe pasHseTcs
0,02200 monb/am®. Yemy paseH TUTp atoro pacteopa no: a) HC204; 6)H,0..
6. KaKkylo KUCTIOTY MCMOfb3yIoT AN NOAKVCTIEHNS MPY NEPMAHTaHaTOMETPUHECKOM TUTPOBaHUN?
7. Vicnonb3oBaHie nepMaHraHaToMeTpu B aHanuse neveBHbIX BeLecTs.

5. CoobLueH1e aoMaluHero 3afanus: [1]ctp. 221-233, CamocTosTenbHas (BHeayanTopHas) paboTa
Ne11

TNa6opaTopHo-npakTu4eckoe 3aHaTue Ne10

Tema: Bpom-6pomMaToMeTpusi: OfpederneHne MaccoBoi AoNM  pesopunHa. HuTtputomeTpus:
KOMWYECTBEHHOE OMpefieneHe cTpenTouuaa.
Lenu: OCBOEHME METOAVKA KOMMYECTBEHHOrO ONPEEreHus COASPXaHus —pesopuuHa 1
CTpenToLMAa MeToAoM BpOM-GPOMATOMETPUY 11 HUTPUTOMETPUM, OTPaBOTKa TEXHIKIA BLINONHEHNR
[@HHbIX METOAK, 3aKPENUTL YMEHUA B NPOBEAEHNN PAacETOB NPy OMPEAEneHnn MaccoBoil Aonin
BeLLeCTBa, CAenaTh BbIBOAbI 13 PE3yNLTaToB aHanuaa 1 othopMNATL UX B BUAE NpoTokona.
O60pyAoBaHue: Pa3faToyHbIi Matepuan, Tabnuub!.
Vicnonb3yemas nuTepatypa: AHaNMTUYECKas XUMUS: YYeBHUK [l CpepHux  crneumanbHbix
yueBHbix 3aBepermit/ O.E.CaeHko. - W3p.3-e gon. v npepepab. - PocTos H/[: ®eHuke, 2013.- 287c.
- cTp. 221-233
Xog 3aHATUA:

1. WHcTpyKTaX no TexHuke GesonacHocTy (cm. Mpunoxenue 1)

2. KpaTkoe u3noxeHve yuebHoro matepuana.

3. CamocTosiTenibHas pabota CTyAeHTOoB:
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1. OnpefeneHne MaccoBoi A0NK pe3opumHa:

Hasecky okorno 0,1000 r npenapara pacTeopuTb B BOAE B MEpHOiA konbe BMecTumocTbio 100 mii.
PaCTBOp TwarenbHoO nepemeluaTbe U OTOGDaTb anukeoTy 20 Mn, KONMU4YeCTBEHHO MNepeHecTn ee B
KOHUYEeCKyl konby ans TuTposaHus, aobasutb 25 mn 0,1 H pacteopa Gpomara kanus, 1 r
6pomupa kanusi v 15 Mn 3H pacTeopa COMAHOW KMCMOoTbl. 3akpbiTh konby npobkoi, pacTsop
nepeMmeLuvBaTb B Te4eHue 1 MUWHYTbl U OCTaBUTb B TEMHOM MeCTe Ha 5 MUWHYT. Mocne aroro k
cmecy gobasuts 0,5 r MOAMAA Kanws, nepemellaTb, CHOBa OCTaBUTb Ha 5 MUHYT B TEMHOM MecTe
v 3aTem otTuTposarb 0,1 H PacTBOPOM TUOCYNb(aTa HATPUA A0 CBETNO-KENTOW (CONOMEHHOM)
okpacku, 4o6aB1TL 1 MN pacTeopa kpaxmarna i NPOAOIHKUTL TUTPOBAHUE [0 UCHE3HOBEHMS CUHEN
OKpacku (aHanNUTUYECKNiA curHan).

MocneaoBaTenbHOCTL PacyeToB:

1.1. Paccuutatb Maccy fobaBneHHoro 6pomata kanus KBrO; no dopmyne:
m(KBrO;) = C(I/6KBrOs) * M(II6KBrOs) * V(KBrO3) / 1000

1.2. Paccuutatb Maccy 6poma, BblaenuvsLuerocs nocne peakuuu KBrO; ¢ KBr:
m'(Bry) = m(KBrO;) « 3M(BrO,) / M(KBrOs)

rae:

3M(Br) - TpM MOMsi BbiAENUBLLETOCA MOnekynsapHoro 6poma rocne peakuuu Gpomata kanus ¢
Bpomuaom Kanus.

1.3. PaccuuTaTh Maccy Henpopear1posasLlero 6poma no pesynsratam TUTPOBaHMA:

m"(Bry) = C(Na;S,03) * M(1/2Br;) / Viazsz03,

rae:

Vnazs203 - 06bEM pacTsopa TMoCcynbata HaTpus, NOWEeALIWIA Ha TUTPOBaHUe

1.4. Paccuntath Maccy 6poma, KoTopas NpopearnpyeT ¢ pe3opLMHOM:

m(Brz) = m'(Brz) - m"(Br2)

1.5. PaccunTath Maccy pesopuuHa 8 20 MN B3ATOTO pacTsopa Mo ypasHEeHWUto, COrMacHo KOTOPOMY
npv 6poMupoBaHuK 1 Morb Pe3opLMHa B3aMMOAENCTBYET ¢ 3 MonsMn 6poma:

m(pes.) = M(pes.) * T(Br,) / 3M(Br2)

rae:

M(pes.) - MonsipHasi Macca pe3opLuHa, pasHas 110,11 r/morb.

1.6. OnpeaenuTb Maccy pe3opuuHa B HaBecke, ucxoas 3 100 Mn NpUroToBneHHoro pacTeopa:
w% =m(pes.) * 5100 / m(HaB.)

ATOrM pacyeToB 1 OTHET OPOPMUTL B TETPAAN.

2. Hasecky npenaparta 0,2500 r (B3siTYI0 Ha aHanuTUYecknx Becax) pacTeoputb B 10 cM3 BoAbI U
10 cm3 pasbasneHHol ConsHoM kUcnoTel. Mpunutb Boay Ao obluero o6bema 80 cm3, fobasuTs 11
6pomupa kanusi. Ottutposate 0,1 M pacTBOpoM HUTpUTa HaTpus A0 Nepexoda okpacku ot
KpacHO-roneToBoi K rony6on.
Xop paboTbl:
MpOLEHTHOE COpepXaHIe CTpenTouMaa B Npenapare onpeAeniTs no gopmyne:

Terpent: = Vianoz * T nanoz *100 / Myasecr 1 %

rae:
Myaseceu= HABECKA Npenapara, r
MTOrn pacyeToB 1 OT4eT 0hOPMUTL B TETPAAM.

4. CooblueHue aomatuHero 3apanus: [1]ctp. 221-233, CamocToaTenbHas (BHeayauTopHas) pabota
Ne11

TNa6oparopHo-npakTuyeckoe 3aHaTue Nell
Tema: Metog Mopa: onpefeneHue MaccoBoii fonu OGpomuga kanusa. Mertop ®asHca:
onpeneneHne macco! noana-vNoHOB.
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Lienu: OCBOEHME METOAMKMA KOMMMECTBEHHOro  OnpeaeneHus 6pomupaa Kanus 1 VoaUA-UOHOB,
0TPaBOoTKa TEXHMKY BLINONHEHNS AaHHBIX METOANK, 3aKpenneHne YMEHWi B MPOBEAEHNN PacHeToB,
CcAenaTh BLIBOAbI 1 PACHETbI M3 PE3yrbTaToB aHasnuaa u 0opMIATE UX B BUAS MpoTokona
OGopyaoBaHue: paspaTouHbIi MaTepuan, Tabnuel.
Vicnonbayemasi nuTepatypa: AHanuTudYeckas Xvumms: yuebHMK Ans  CpeaHux  CrneuvanbHbIX
yuebHbIX 3aBeaeHNi/ 0.E.CaeHko. - az.3-e gon. v npepepab. - PocTos H/[: ®eHnke, 2013.- 287¢.
- cTp. 240-249
Xop 3aHATUA:

1. VHCTpyKTaX no TexHuke GesonacHocTy (cm. Mpunoxenve 1)

2. KpaTkoe uanoxeHue yuyebHoro matepuana.

3. CamocTosTenbHas paboTa CTyAeHToB:

Metoa Mopa

Hasecky nccnegyemoro npenapara 0,2000 r (B3ATYyl0 Ha @HANUTUYECKVX BECAX), NPEABaPNTENLHO
BbICYLUEHHYKO A0 MOCTOSHHOM MacChl, PacTBOPAIOT B 20 cm® AucTUNNMpOBaHHOW BOAbI W
oTTuTpoBbiBatoT 0,1M pacTBopom HuTpata cepebpa A0 OPaHXEBOrO-KENToro Okpaluvsanus. B
Ka4yecTBe MHAVKATOPa UCTONb3YI0T XPOMaT Kasns.

o [lpoLieHTHOe coaepXaHue kanus GpoMiaa B rpenapare Bbl4MCnTL No copmyne:

Oker = Vagnos *T (AgNoa/KBr)'100 | Myagecin + %

rae:

Myasecw- HABECKA Npenapara, 1

1 em® 0,1M pactsopa AgNO; cootsetctayet 0,01190 r KBr, koToporo B BbiCyLIEHHOM npenapare
[OIKHO BbITb HE MeHee 99,0%.MT0rM pacHeToB 1 OTYET OCHOPMUTL B TETPAAM.

2. Metog ®asHca

Hasecky viccriefyemoro npernapara B KonuiecTse 0,1000 r, B3ATYIO Ha aHanWTUYECKUX Becax,
pacTBOpAIOT B AVCTUNIVPOBAHHON BOAE B MEpHOM konbe Ha 25 mn, oTbuparoT U3 Nony4eHHoro
pacTeBopa arnuKeoTy 1 mn, AoBaBnsAIOT 1 MN AUCTUNNMPOBAHHOI BOAbI, 1 Kanmio pacTeopa 303uHa
B yKCycHol kucriote u TuTpyioT 0,1M pacTsopom huTpata cepebpa [0 OKpaluMBaHNA ocaaka B
WHTEHCUBHO-KPACHBIIl MM PO3OBbI LIBET (aHanuT4eckuii curHan).

o PaccunTaTb Maccy MOAWA-MOHOB B aHaNU3MpyemMoM pacTBope Mo (opmyne:
mi" = Cagnos * Viagnoy * M * 25/ 1,1
VITOrV pacyeToB 1 OTYET 0hOPMUTE B TETPaAW.
4) KOHTpOrb 3HaHWiA, YCBOEHHbIX BO BPEMS MPaKTUMECKOro 3aHATUSA.
4. OTBETbTE Ha KOHTPOMbHbIE BOMPOChHI:
1. KnaccudukaLms METOA0B KOMMHECTBEHHOTO aHanuaa, obLias ux xapakTepucTuka.
2. OCHOBHble MOHATUA KONMWYECTBEHHOTO aHanu3a: TUTPOBAHWE, TUTP, TUTPAHT, HopManbHas
KOHLIEHTPALIWS, Macca 3KBUBATIeHTa, (HaKTop KBUBANEHTHOCTY, TOYKA SKBUBANEHTHOCTH, CPEAHAR
npoba, Haecka, CTaHAapTHblE ¥ CTaHAAPTMVPOBAHHBIE PacTBOpbI. OnpeaeneHns,
hOpMyYnbl ANIA pac4eTos.
3. MeToabl ocaxaeHus. ObLias xapakrepucTka, Knaccudmkaums, ocoOBEHHOCTY Kaxaoro Mertoaa,
YCIIOBMA TUTPOBAHWS, NPAKTU4ECKOE NpUMEHeHIe.
4. Bugbl TUTPOBaHA B 06LEMHOM aHanu3e, ux 0coBeHHOCTH, 06nacTy npuMeHeHus

5. CoobLueHme [oMalLHero 3aaanms: [1]cTp. 240-249, CamocTosTenbHas (BHeayauTOopHas) pabota
Ne12

Nab6oparopHo-npakTuyeckoe 3ansTue Ne12
Tema: Metog donbrapga: orpefeneH1e MaccoBoii 40NV Xnopuaa Hatpua
Lienu: OcBoEHUe METOAMKI KONMUECTBEHHOTO OMPEAENEHs XNopuaa HaTpus, OTpaBoTka TeXHMKM
BBINONHEHWs JAHHOI METOAKM, 3aKpenneHne YMeHit B NPOBEAEHNN PAcYeToB, CAeNaTh BbIBOALI
11 pacueThl 3 Pe3yrsTaToB aHania u oopMUTL WX B BUAE NpoTokona
OGopynoBaHue: pa3faToyHbIii MaTepuar, Tabnuupl.
Vicnonb3yemas nutepatypa: AHanuTMYeckas XvMWs: Y4eGHWK ANS CPEAHWX  CrieunarbHbix
yueBHbix 3asepeHuit/ O.E.CaeHko. - W3p.3-e pon. v npepepab. - PocTos H/[: deHuke, 2013.- 287c.
- cTp. 240-249
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Xop 3aHATHA:
1. MIHCTpYKTaxX No TexHuke 6esonacHoctu (cm. Mpunoxerve 1)
2. Kpartkoe usnoxeHne yuebHoro marepuana.:
1. Hasecky uccnegyemoro npenapata B komvdectse 0,5000 r, B3ATYIO Ha aHamUTUYECKNX
Becax, MOMELLAT B MEpHYl Konby BmecTuTenbHOCTbio 100 mn, npubasnswor 30 wmn
[UCTURAVPOBAHHOV BOABI, PacTBOPSAIOT W [OBOAAT 06bemM pacTBopa BOAO/A [0 METKM,
nepemMeLLVBaloT. /13 nonyyeHHoro pacteopa oT6upaioT anuksoty 10 Mn U KoMAYECTBEHHO
nepeHocsT ee B konby AnA TUTposaHusa, npubasnsoT 15 mn 0,14 pacteopa AgNOs, 5 mn
pasbaBneHHol asoTHoi kucnotel, 0.5-10 mn pacTeopa KenesoamMOHMIiHbIX  KBaCLIOB
(HavkaTop donbrapaa). OTTUTPOBaTh B PacTBOpe U3BbLITOK HUTpaTa cepebpa 0,1H pacTBopom
popanuaa ammonust (NH,SCN) a0 nosBneHns kpacHow Okpackn pacTeopa Haj, 0cafKoM.
O6bem podaHMAa aMMOHWS, OKBUBANEHTHbI B3ATOMY KOMUUECTBY Xnopuaa Hatpus,
COOTBETCTBYET pasHocTh o6bemos fobasneHHoro AGNO; 1 13pacxof0BaHHOTO Ha TUTPOBaHME
NH,SCN.

1.1. PaccunTaTb cogepxaHue (B %) xnopuaa HaTpus B uccnegyemom npenapare no dopmyne:
Inaci = Viwrason * C nrasen ™ Oag * f* 100 *100 / Myagecrn 10, %

rae:

Vnnascn — 0BbEM pofaHunaa, Noweawni Ha TUTpoBaHue, Mi;

Cuhascy — KOHLEHTPALMS pacTsopa pofaHmaa, Momb/m;

3pg — MOMSIPHAs Macca akeuBaneHTa cepebpa, pasHas 169,9 r/monb;

f — hakTOp SKBMBANEHTHOCTU;

m, — Macca HaBecku npenapara, r;

10 — anukeoTa, mi;

1000 — 06bEM MepHOiA konbbl.

AToru pacyeToB 1 oTHeT 0POPMUTL B TETPAAM.

4. Coobluenmne aomaluHero 3apaHus: [1]cTp. 240-249, CamocTosTenbHas (BHeayauTopHas) pabota
Ne12

Na6opatopHo-npakTuyeckoe 3aHaTue Ne13

Tema: KomnnekcoHometpusi. OnpepeneHne TOUHOW KOHLEHTpauun pacteopa Tpunowa b.
OnpefieneHne CoAEPaHNs XNOpUAa KarbLus U cynbdaTta LMHKa B NekapcTBeHHOM npenapare.
Llenu: OsnageHve HaBblkamu TUTPUMETPUHECKOTO aHanu3a MEeTOAOM  KOMMEKCOHOMETPUM,
oTpaboTka TEXHWKW BLINOMHEHUS [AaHHOW METOAUKW, 3aKpenreHue yMeHuii 8 npoBefeHNn
pacyeToB, cpenartb BbIBOAb!I Y pacyeTbl U3 pe3ynbTaToB aHanusa u OC’JDpMMTb ux B BUAE
npoTtokona
O6opyaoBaHue: pPa3faTouHbIi Matepuan, Tabnuubl.
Vcnonb3yemas nureparypa: AHanuTU4eckas XUMusS: YY4eOHWK AN CPeAHMX  cneuuanbHbix
yuebHbix 3aBegeHuit/ O.E.CaeHko. - Usg.3-e gon. u npepepab. - Poctos H/[: ®enuike, 2013.- 287c.
- cTp. 249-255
Xog 3aHATUA:

1. MHCTpyKTax no TexHuke BGeaonacHocT (cM. Mpunoxerve 1)

2. Kpartkoe usnoxehnue y4eBGHoro marepuana.

3. CamocTosiTenbHas paboTa CTYAEHTOB:
1. OnpeperneHme TOUHOI KoHLieHTpauuu TpunoHa b
Maccy TpunoHa b, Heobxogumyto ans npurotoeneHusi 100 cm®0,05H pacTeopa, PaccuMTLIBAIOT Mo
copmyne:
my,s=M*0,05*100/ 1000 , r

roe:

M — mMonekynsipHas Mmacca TpunoHa B, r/monb.

o CTaHpapTvsauus pacteopa TpunoHa b

CraHgapTusaumio pacteopa TpunoHa b nposoast no 0,05H pacteopy cynbgara Marva
NpUroTOBREHHOMY U3 cbukcaHana. [ns atoro nMneTKOVI 0oTOUPaIOT B KOHUYECKYIO Kon6y 10 cm®
pacTeopa cynbdarta marHus, gobasnstr 90 om® AMCTUNRNPOBaHHOM Bodbl, 10 cm® ammuadHoi
GycbepHoi cmecu 1 2-3 Kannu UHAukaTopa dpuoxpom uepHslit T. Mpoby oTTUTpoBLIBAKT A0
MOMEHTa NePEXOAa BULLIHEBO-KPACHOI OKPACKM B CUHIOH.

CamocTosTenbHas pabota:
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HopmarbHylo  KOHLEHTpauuio Tpunona B  BbluMCTISIOT MO hopmyne:
Crpunons = Ceynecar varun * Veynupar warvs ! VTpunon &
2. OnpepeneHne COAEPXaHNA KanbuUvs XIOpUAa B NEKapCTBEHHOM npenapare
B Konby Ans TUTPOBaHWS MOMECTUTL 1 MN pacTsopa Kanbuvs Xropuaa, 1 MN amMmuayHoro
BycpepHOro PacTBOPa, HECKOMbKO KPYNUHOK WHAMKATOPA KUCTOTHOMO XpoMa TEMHO-CUHEro
OTTUTPOBATb A0 MOMEHTA NEPexofia Okpackm 3 KpacHO-hVONETOBOM B CUHE-(PNONETOBYIO.
[lonncaTh ypaBHEHNE PeakLMm NPOVCXOAALLEH NPY TUTPOBaHMM:

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

3. OnpenereHvie COREPXaHus LHKa cynbgara B pacTeope

B konby Ans TUTPOBaHWA NOMECTVTL 1 mn pacTeopa cynbdarta LuHKa, 5 MM [AMCTUNINPOBAHHON
BOAbl, 2 MN aMMMauHoro GY(epHOro pacTBopa 1 HECKOrbKO KPYNMHOK WHAUKATOPa KCTIOTHOTO
XpoMa TeMHO-CUHEro. Mpoby otTutposaTh 0,1M pactsopom TpunoHa b no momeHTa nepexopa
oKpackw pacTsopa 13 KPaCHOIi-PUONETOBOM B CUHE-(PUONETOBYIO.

[lonncaTb ypaBHeH!e PeakLiMi MPOUCXOAALIEN MPY TUTPOBAHMM:

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

4. OTBETUTb Ha KOHTPOIbHBIE BOMPOChHI:

1. KaKkie XMMUYECKe COEAMHEHNS Ha3bIBAIOT KOMMIEKCHBIMI?

2. B yem pasHuLa MeXay KOMMEKCHbIMW COEANHEHNAMM 1 [ABOAHBIMY conaMn?

3. Jaiite onpepeneHus: KoMmnnekcoobpazoBaresb, NUraHA, KOOPANHALIMOHHOE YNCnO.
4. KaK BbIMMCINTL 3apsA KoMnmekcHoro nora? MpuseanTe npumepsI.

5. Kak KONWUYECTBEHHO XapaKTepU3ytoT YCTOMUMBOCTb KOMMAEKCHOTO COGAVHEHNS?

6. Kakoe 3HaueHne MMEIoT KOMMNEKCHbIE COEAVHEHVS ANA aHanu3a?

7. CnocoBbl 0BHaPYKEHWst KOHEUHO TOUKM NPY KOMMNIEKCOHOMETPUHECKOM TUTPOBaHNK.
8. Kak onpepenvtb copepxaHue SO,“-1OHOB B pacTBOPE C NOMOLLbI0 JOTA?

9. CTaHpapTHbIE BELECTBa, UCTONb3yeMble AN yCTaHOBIIeHNA KoHueHTpauvn SOTA.
10. MpuBeauTe POpMYITy KOMMNEKCHOTO COSANHEHNS Ca®" ¢ TpunoHom b.

5.CooblueHmre aomatuHero sapaqus: [1]cTp. 249-255, CamocTosTernbHas (BHeayauTopHas) pabota
Ne12

Na6oparopHo-npakTuyeckoe 3anaTue Ne14

Tema: PecppakToMeTpusi OAHOKOMMOHEHTHLIX PaCcTBOPOB.
Llenu: MpuoBpecTy NPaKTUYECKWA HaBbIK ONpeAeneHns chbakTopa nokasatens Npenomnexus n
MICNOAb30BAHWE €0 [N PAcueTa COAEPKaHINs BEIECTB; YCBONTb HaBbiki PEPPaKTOMETpH4ECKoro
orpepeneHmst ofHOKOMIMOHEHTHONO BELUECTBA; Hay4NTLCH 0hOPMIATL OTYETHYIO LOKYMEHTALMIO
O60pynOBaHHe: Pa3AATOuHbIA MaTepuar, Tabmuubl.
Vcronbayemast nuTepatypa: AHanMTUYeckas XUMUs: y4ebHUK Ans CpeaHux  creuwaribHbIX
yuebHbIxX 3aBeAeHui/ 0.E.CaeHko. - Wan.3-e pon. v npepepat. - PocTos H/[: dexuke, 2013.- 287c.
- cTp. 256-269
Xopa 3aHATUA:

1. VIHCTpyKTax no TexHuke GesonacHocTi (cm. Mpunoxetne 1)

2. KpaTkoe n3noxeHue y4ebHoro matepuana.

3. CamocTosTensHas paboTa CTyAeHTOoB:

1. PaccMoTpuTe NpuMepbl pacyeTta saaaq:
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3apaua Nei:
MamepeHHbIl  nokasaTenb MpenomneHus pacteopa kanbuusi xnopupa 1,3442. Bruxaiiluve
TabnnuHble 3HaveHus 1,3434 n 1,3445, cooTBeTCTBYIOLME KOHLUEHTpauuamM 9% u 10%. PasHocTb
TaBnUYHbIX NoKasaTenen NPEnNoMIeHrsi COOTBETCTBYET OAHOMY NMPOLIEHTY KOHLEHTpauwmu. 1,3445 —
1,3434 = 0,0011. PasHocTb HaliieHHOro noxkasaTens MPenoMmeHWs W O[HOro U3 TabnuuHbIX
3HaueHuii (Hanpumep, Ans 10%-ro pactsopa) 1,3445-1,3442=0,0003 cooteetcTayer x%.
Ortcroga:
0,0011 - 1%
0,0003 - x, Toraa x = 0,27%
KoHLIeHTpaLws uccreayemoro pactsopa coctasut: 10-0,27=9,73%.
MOXHO B3STb Pa3HOCTb MeXay TabnuuHbiM 3HaveHem Ans 9% pacTeopa 4 HaWAeHHbIM
nokasaTtenem npenomnenus: 1,3442-1,3434=0,0008
Torga no aHanoruu x = 0,73%
KOHeuUHbIil pesynbTaT nony4aeTcs ToT xe cambiii: 9+0,73=9,73%
3apaua Ne2:
Mpu aHanuae YCTAHOBNEHO, YTO KOHLIEHTPauus pacTeBopa kanus 6pomupa 23% sBmecto 20%.
PaccuntaTh KonuyecTeo BoAbl, Heobxoaumoe Ans pasbaBneHus pacTsopa.
PeweHue:
X = 1000%(23-20)/20 = 150 mn, T.e. k 1 n 23% pacTeopa kanus 6pomuga cneayet go6asuTtb 150
MIT OUMLLIEHHOI BoAb! Ans nonyyeHus 20% pacTeopa.
3apaua Ne3:
Mpv aHanu3e YCTAaHOBNEHO, YTO KOHUEHTpauus pacTBopa kanus 6pomupa coctaenser 18%
BmecTo 20%. PaccuuTath KONWYECTBO Kanusa 6pomuaa, HeobxoaMMoe ANs YKpennekus pactsopa.
PelweHne:
X= 1000%(20-18) / 100*1,144-20 = 21,19 r, T.e. Ans ykpennexus pacteopa k 1n 18% pacteopa
cnenyet no6asutb 21,19 r kanus 6pomuaa ans nonyyeHus 20% pacTeopa.
3agaua Ned:
Ha aHanus nocTynunu pacTsopbl rmiokosbl 41% u 38% (ctaHaapTHbiii pacteop 40% - 1 n).
PaccunTtath OTKMOHEHWA, [OoMycKaemMble B KOHLUEHTpaTe, KOnMu4ecTBO BOAbI, HeOGXOﬂMMOe ans
paaﬁaaneuvm pacTBopa, Korum4ecTso [iitoKOo3bl, KoTopoe HeOGXOIJVIMO noﬁasvm: AnNA yKpenneHus
pacrsopa.
Peluerue:
4.1) Ecrn copepxanue JIB Ao 20% - OTKNoHeHWe CoCTaBnseT He 6onee 2% oT 0603HaqeHHoro
npoueHTa, ecnu copepxanue JB cabille 20% - OTKNOHEHWe cocTasnseTr He Gomee = 1% ot
0603HaYeHHOro NpoLieHTa.
PacTBop rniokoabl 40%, cnefosatenbHo, Hopma oTknoHeHus (H.0.) £ 1%
40% - 100%
X-1%, Toraa x=0,4%
OTciofia OTKNOHEHe B KoHUeHTpauun 39,6% + 40,4%
4.2) KonudecTso Bogbl, HeoGxoauMoe Ans pasbaeneHus 41% pactsopa pasHO:
X=1000%(41-40)/40 = 25 mn
4.3) Konnuectso rMioKo3bi, koTopoe Heobxopumo foGasuTb Ans ykpenneHus 38% pacTsopa
paBHo:
X=1000%(40-38)/100*1,15-40 = 26,7 1.
2. PelunTe camoCTOATENbHO.
3agaHve Nel. Onpegenutb hakTop nokasaTens MNpenoMneHns OfHOro W3 NPEeaNTOKEHHbIX
npenapatos: Marnus cynsdar 5, 10, 15, 20 % ; Hatpus xnopua 3, 4, 5, 6 % ; Kanus iiogup 3, 4, 5,
6 % ; Hatpua rugpokapGonar 3, 4, 5, 6 % ; lekcametuneHterpamun 3, 4, 5, 6 % ; Hatpua
canuuunar 2, 3,4, 5 %.
MavMepuTh NokasaTenu MpesioMneHusi PacTBOpOB BeecTBa 4-5 TOUHbIX KOHLeHTpauui. [ns
KaXKOW KOHLIEHTPALMU PaccuuTaTh 3Ha4eHue haktopa nokasarersi NperioMneHus.
Pe3synbraThl 0hOPMUTL B BUAE OTHETA.
4. CooblueHne fomaluHero 3aaaHus: [1]eTp. 256-269, CamocTosTenbHas (BHeayautopHas) pabota
Ne13, Bonpoch! Ans NOATOTOBKU K 3K3aMeHy
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MpunoxeHve 2

Cxema ochopMrieHns NaBopaTopHO-NPaKTUHECKOTO 3aHATIR MO pasaeny «Ka4eCTBEHHbIN aHanms»

[farta:
NaBopaTopHo-nipaktiieckoe aHsTue Ne 1
TONA: Consprisssim s on e iaamerss st et »
Tabnuua 1
Habnionaemblii
Ne n/n YpaBHeHue peakuuu adhext BoiBoab!
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MpunoxeHue 3

Tabnuua pacTBOPUMOCTH KUCNOT, COnewn,

OCHOBaHui
WOHBI Br CH,CO0™ CN CO# CI" F I NO; OH PO s* s07
Ag® H M H H H p H P - H H M
AP p + ? - p M p p H H + p
Ba® p P p M p ™M p P p M p H
ca* P P p H p H p p ™M H M M
cd* p P Mo P P P P H H H P
Co™ p P Hoo+ P P P P H H H P
cr*t p + H - P M H p H H + p
cu® P P H + p P - P H H H p
Fe* p P H + p ™ p H H H P
Fe* p - SR p H - p H o H - P
Hg* Mop - p + H o+ - H H o+
Hg,* H M - H H M H o+ - H - H
K p P p P P P P P P P P P
Lit P P P P P H p P p M p P
Mg* P P P ™ p H P P H H Hop
Mn?** p P Ho o+ P P P P H H H P
NH,* P P I P P P P P - +op
Na* P P I P P P P P P PP
Ni?* P P Ho o+ P P P P H H H P
Pb* M p H + M M M p H H H H
sn? o+ - + p M o+ H H H p
sr* p P p H p W P P M H p H
Zn* [ H + p M p p H H H p

O603HaYEHUA: P - XOPOWO PACTBOPUMBLIA, M - ManopacTBOPUMbINA, H - NPaKTUYECKH
HepacTBOpMMblﬁ, + - NMOMHOCTLID pearupyer ¢ BO,ClOI‘a WNKU He OCaXOAeTCA M3 BOAHOro
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MpunoxeHue 4

KATUOHbI

KaTtnoHb!

PeaKTye, ypaBHeHWe peakLy, NPU3HaKin MPUCYTCTBISA AAHHOIO KATUOHE,
OTKpbIBAEMbI MUHUMYM
(4yBCTBUTENBHOCTD peakLmi)

Kanui
K

B HeMTpanbHOM 1Nk YKCYCHOKUCIION cpeae:

1)  KoBanbTUHWTPUT HaTpus Na3[Co(NO,)s] 06pasyeT xenTbiit
KpUCTannMYeckuii 0cafok:

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

MUKPOKPUCTaNIOCKONMYeckas peakuus ¢ Na,Pb[Cu(NO,)s] — obpasytoTcst
YepHbIe KpucTanmb Ky6uueckoi dopmbl (oTKpbIBAEMbI MUHUMYM - 0,15
ur K*; npepenbHoe pasbasnenve 1:7,510%.

2)  Okpawwsaer niams B UONETOBbI LBET.

Hatpui
Na*

1) MUWKPOKpPMCTaIINIOCKONMHECcKas peakums ¢ LHKYparmunateTaTom
Zn(UO,)3(CzHs0,)s — 0Bpasyetcs 3eMeToBaTO-KENTbIN KPUCTANNNYECKUIA
0CcapoK, UMetoLLUiA (hopmy TETPA3APOB UK OKTa3ApOB; OTKpbIBAEMbIA
MuHUMYM - 12,5 pr Na'; npeaenbHoe pasbasnenue 1:5 10°

Na*+Zn(UO2)s(CoHsO2)s + CHsCOO" + 9H,0 — NaZn(UO2)s(C2Hs02)e 9H20

2)  OkpalwmsaHue NiameHn — XenToe -

AMMOHMIA
NH,"

1)  Tpu gencTeun LenoYer Npy HarpesaHu BblAENAeTCA amMuak,
KOTOpbIV OBHAPYXMBAIOT MO XaPaKTEPHOMY 3aMaxy, N0 NOCHHEHNIo
BraXKHON NakMycoBoi Bymary Ui no noYepHeHno hrnbTpoBanbHON
6ymari, CMOYEHHOI PacTBOPOM COMW PTYTH (1). YysctBuTenbHoCTL
peakuuy - 0,05 pr; npeaensHoe pasbasneHue 1:10°.

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

)  Peaktus Heccnepa K,[Hgl.] B WwernoyHoii cpefe 06pasyeT opaHxeso-

KOPVYHEBBI 0CaA0K; HYBCTBUTENBHOCTL peakumnm - 0,25 pr noHa

aMMOHVS; NpeaernbHoe pasbasneHve 1:2107

MarHui
Mg?*

1)  MarHesoH—I (unn Marneson—I1) B otcyTcTame NH," aatot curee
OKpaLLMBaHWE; OTKPLIBAEMbIA MUHVMYM - 0,9 pr (urn 0,2 ur
COOTBETCTBEHHO).

2)  OkcuxuHomuH (npy pH = 10 — 12) paeT 3eNeHoBaTO-KeNTbIA

KpUCTaNNMUYECKUA 0C3A0K (4yBCTBUTENLHOCTb PeakLm - 0,1 ur voHa

MarHms)

3) KapBoHaTbl Leno4HbIX METannos AalT 6enblii ocafok kapboHaTa

MarHus, nerko pacTBOPUMbIA B KCMOTax:

Mg?* + COs> — MgCOs

Kanbuuit
ca*

1)  Okpawwwusaer nnavs B KMPMWAYHO-KPACHbIiA LIBET.
2) LL{aBeneBOKMACTbIA aMMOHMA  (okcanat aMMOHWS)) B YKCYCHOKWCIIOM
pacTBope o6pasyet 6enbiit KpUCTanNMUUeCkui 0caaok (B oTcyTcTene Ba®' 1
Sr?*); uyscTBUTENbHOCTE — 1 pr Ca?*

CaCl, + (NH,),C204— 2NH,Cl + CaC,0,

(Ca? + C,0,% 11 CaC,04)

3)  MukpokpucTannockonuyeckas peakuus ¢ H,SO,: xapakTepHas popma
KPMCTaNmoB B BUAE ATMHHBIX UM W NACTUHOK (HyBCTBUTENBHOCTS -
0,1yr Ca?)

Bapwii
BaZv

1) B yKCYCHOKWCNO CpeAe Xpomar Kanus K,CrO4 unu K,Cr,07 +
CH;COONa aatoT ApKo-XenTbii 0Cafok xpomara Gapus.
2)  CepHas kucrioTa v ee conm 0GpasyoT 6erblit KpUCTaNNMHecKni
ocapok cynbcara Gapys, HepacTBOPMMOrO B KUCIIOTaX W Lenoyax:

Ba” + 80,* —BaSO,
(OTKpbIBAEMbIt MUHUMYM - 0,4 pr; npeaensHoe pas6asneHve 1:1,2510°%).
Mncosas Boaa (HacbileHHbIi pacTeop CaSOy) ¢ Ba®* Ha xonope
Bbl3blBAET MeaneHHoe obpa3oBaHmne ocagka (Toraa kak Ans ee
B3aVMOAEACTBUSA C MOHAMU Sr** TpebyeTcsi HarpeBaHue).

3)  OkpalmBaeT NNams B XenTo-3eMeHblil UBeT.
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PeakTuB, ypaBHEHE PeaKLm, NPU3HaKIA MPUCYTCTBIAA AaHHOTO KaTUoHa,

OTKPLIBAEMbIA MUHUMYM
(4YBCTBUTENBHOCTb peakLmmn)

AnOMAHWIA
A|3¢

)

2)

3)

MMApoKeUAb! LENoYHbIX MeTannos obpasytoT 6erblit CTYAEHUCTbIA
ocanok Al(OH)s, pacTBopuMblii B kucrioTax ¢ o6pasosaHmnemM conv
COOTBETCTBYIOLLEN KCMNOThi; OH TAIOKE PaCTBOPUM B PacTBOPaXx Wenovei
¢ 06pa3oBaHNeM KOMMMEKCHbIX NOHOB [AI(OH)4]

AP + 30H — Al(OH), Al(OH); + OH — [AI(OH).]
(Tuppokeua antoMUHIUS NPoABnAeT amoTepHbIe CBOICTBA)
B oTnuumne ot ruapokeunaa LmHka, Al(OH); He pactsopsetca B NH,OH.

I‘IpoxanMBaHme ruapokcuaa antoMnHUA ¢ Conbio kobanera 0aeT CuHee
okpalumsaHue (“TeHapoBy cuHb” - Co(AIO,),).

OKCUXUHONWUH JAET XeNThlii 0CaaoK; AnNnU3apuH KpacHblii S,
XuHanu3apuH unu AnOMUHOH - KPacHbIE 0CaAKM.

Xpom
Cr¥

OkucnuTenu (HanpuMep, NepMaHraHaT Kanus, NepokcuUa BoAoposa,
6pomMHas BoAa) MpeBpaLLaloT 3eneHble um CbVIOJ'IeTOBble coeanHeRns
xpoma (1) B coepuHenms xpoma (VI)- XpOMaTbI CrO,* (enToro ugeta) 8
LLENOYHOI cpeae unu Auxpomatsi Cr,07% (opaHxeBoro LgeTa) B KuCrok
cpeqe.

TapoKkeuas! LWenoYHbIX MeTannos o6pasytoT cepo-rony6oii ocagok
Cr(OH);, nposiBnstoLLnii amOoTEPHbIE CBOACTBA - PACTBOPAETCS B
pacTBopax KMcnoT u B u3bbliTke wenoyeit n NH,OH.

| Keneso
Fe

1)

2)

lekcaumaHodeppar (1) kanus Ki[Fe(CN)s] (kenTas kpossiHas conb)
06pasyeT TEMHO-CUHWI 0Ca[0K GEpNUHCKOI nasypu; HYBCTBUTENBHOCTE
peaktuu 0,05 pr Fe**, npepenbHoe paaﬁaanenue 1:10%

4K,[Fe( CN)S] +4Fe™ 12K + 4KFe"[Fe"(CN)s] (a)

Mapokeuas! wenodHsix Metannos v NH;OH o6pasytoT ruapokeua
senesa (Ill) kpacHo-6yporo LiBeTa, pacTBOPUMBIA B KUCMOTaX 1
HepacTBOPUMbI B U3BbITKe LLenoyel (OTnu4ue oT rapoKCHA0B
anMUHYIS U XPOMa). OTKprEaeMbIVI MUHUMYM - 10 prxenesa;
npepensHoe pasbaenenue 1:1,6 10°.

Fe® + 30H — Fe(OH),

PoaaHna Kanus un aMMOHUS Bbl3blBaeT KpOBaBO-KpacHoe

oKpalluvBaHue pacTeopa
FeCl; + 3NH,SCN — 3NH,CI + Fe(SCN)s

OTKpbiBaEMbIit MUHUMYM - 0,25 pr, npeaenbHoe pasbasneque — 1:2 10°

Keneso
Ei eZ+

ekcauuarodeppar (I1) kanus Kz[Fe(CN)s] (kpacHas kpoesiHas conb)

06pa3syeT TEMHO-CUHUIA 0Ccaok TYPHOYNeBo cuHu, HyBCTBI/ITeJ'IbHOCTb
peakuuu 0,1 pr xenesa, npegensHoe pasbasneHue 1:5 10’

3K4[Fe(CN)s] + 3Fe?* — 3KFe'[Fe"(CN)s] + K" (6)
HepasHo 6bino ycTaHOBNEHO, UTO GepriHCKan nasypb 1 TypHOynesa cuHb
— 3TO O[HO ¥ TO XKe BELLECTBO, T.K. koMnrekcel, obpasytomecs B
peakuusix (a) v (6) HaxoasTcs mexay coboii B paBHOBECUM:

KFe"[Fe'(CN)s] — KFe'[Fe"(CN)q]

(B pasgene ‘PKeneso 1 ero CoeiuHeHns” yNnoMaHyTbIe Bbille peakum (a)
1 (6) npuseaeHb! B TPAAVLIMOHHO CTapoii 3anmcy).

"~ LuHk
Zn?*

2)

TMApOKCKAbI LLEMNOYHbIX METannos o0bpasytoT 6enblit aM(poTepHbI
ocapok Zn(OH),, kotopbin pacteopum B NH,OH ¢ o6pasosaHuem
KOMMIEKCHBIX COSAUHEHWI:

Zn** + 20H — Zn(OH),  Zn(OH), + 4NH3 — [Zn(NH5)¢J(OH),
[Mpu NpokanuBaHUM TMAPOKCIAA LnHKa C CoeauHeHnaMn kobansTa
oBpasyeTcs OKpalLeHHas B 3eneHblii UBET Macca - “pUHMaHoBa 3eMeHs”,
npeacTasnstowan coboi LuHKaT kobansta CoZnO,.

H,S npv pH = 2,2 faet 6enblit ocagok ZnS

1)

2)

Imapokeua HaTpust 0bpasyeT GnefHo-3eNeHbIN CTYAEHUCTLIN 0CaAa0kK
Ni(OH),; oTKpbIBaeMbIit MUHUMYM - 300 pr HUKENsl, NpeaensHoe
pasbaeneHue 1:3 10°. Ocapok pacTsopum B kucrotax v 8 NH,OH v
HepacTBopUM B 13bbITKE weno4un.

Ceposogiopoa He ocaxaaeT NiS ua cuibHOKUCTbIX PacTBOPOB; YepHbIi
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KatuoHb!

PeakTue, ypaBHeHe peakuyy, NpysHaky npucyTcTens [laHHOTO KaTuoHa,

OTKpbIBAEMbIA MUHUMYM
(4YBCTBUTENBHOCTb peakLinm)

3)

ocafok cynbuaa Hukers 06pasyeTca Torbko npu pH4-5.

[OMMETMRINYOKCUM (peakTns Yyraesa) obpasyer KpacHo-(h1oNeToBbIA
0CafioK; OTKpbIBAEMbIV MUHUMYM - 0,5 Ur HUKens, NpeaernbHoe
pas6asnexe 1:110°.

Cepebpo
Ag’

ConsHas KICHOTa AaeT Genblil TEOPOXUCTIA 0CAAOK, PACTBOPUMBIA B
ammuake, npu nogkucneHu HNO; aMmuadHoro pacteopa cHosa
BbinaaaeT Genblit 0CaA0K; HYYBCTBUTENBHOCTb peakLm - 0,01 urAg’,
npenenbHoe pasbasnexue 1:10%

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

CepoBOAOPO/ OCAKAAET HEPHBI cynbdua cepebpa; OTKpLIBaEMbIA

miHUMyMm - 1 i cepebpa, NpeagrisHoe pasGasniexve 1:5 10°

Meab
Cu24

3)

PacTeopbl coneii Cu”* okpalueHb! B rony6oii ugeT,; Cu?" okpawmBaeT
nnams B 3eMeHbIV LBET.

Ceposopaopoa obpasyeT YepHblit ocafok cynbdunaa mean CuS;
OTKPbIBAEMbI MUAHUMYM - 1 Ur Meau, npeaensHoe pasbasrerve 1:5 108,
OcapoK HepacTBOPUM B COMSHOM Y CEPHO KMCNOTax, HO PacTBOPAETCA B
ropsaueit koHu. HNOs

TAPOKCHAB! LUEMOYHBIX METasMoB 0CaXAAIOT ronyGon 0capok
Cu(OH),, KOTOpbIi NPY HarpeBaHui AeruapaTupyeTcs 1 npespaLaeTcs B
YepHbI 0cagoK oKcuaa Mean CuO:

Cu?* + 20H— Cu(OH),  Cu(OH); — CuO + H,0
OTKpbIBaEMbII MUHUMYM - 80 pr Meau, npeaensHoe pasbasneHve 1:5 10%
TMapOKCHA Mean PacTBOPAETCS B KOHLIEHTPUPOBaHHbIX PacTBOpax
amMuaka, 0Bpasys aMMUaKaT Me[V UHTEHCUBHO CMHEro LiBETa (peakTvs
LUseiiLiepa; pacTBOPSET Liennionoay):

Cu(OH); + 4NH; —[Cu(NHs)a)** + 20H"
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MpunoxeHue 5

AHUOHbI

AHUOH PeakTuB, ypaBHeHI\e peakLin, NPUSHaKY NPUCYTCTBUSA AaHHOTO aHIOHa,
OTKPbIBAEMbIV MUHUMYM
| (4yBCTBUTENbHOCTb peakLym)
F 1) AgNO; He oBpa3yeT ocafika, T.k. hTopua cepebpa pacTeopum B Boge (B
OTNMYME OT APYriX ranoreHuaos cepebpa).
2)  Xnopua kanbuus aaeT 6enbiii 0CafoK dropuaa KanbLus.

cr 1) B asotHokucrioii cpeae AgNO; aaet Genbiit 0cafok, pacTBOpUMBIi B
NH,OH. OtkpbiBaemblit MHuMyM - 1 pr Cl', npeaensHoe pasbaeneHve
1:10°

Br 1) B asoTHokucnoi cpeae AgNO; obpazyeT CBETNO-KenTbii 0cafokK.
YyscTBUTENBHOCTL peakLum - 20 ur Br, npegensHoe pasbaenexve 1:2 10°.
2) XnopHas Boaa okucnseT GpoMua-aHoH fo csoboaHoro Gpoma, KoTopblit

OKpawwuBaeT OpraHVNeCKMﬁ pacTBopuTenb B CONOMEHHO-XKENTHIIA LuBET.

®yKerH, 06ecLBEEHHBIN MAPOCYNbMUTOM, OKPALUNBAETCS CBOBOAHBIM

6pOMOM B CUHMIA LiBET. YyBCTBUTENLHOCTL peakunmn 50 pr Br. 2Br + Cl, —
2CI +Br,

1) HuTpar cepebpa o6pasyeT TeMHO-XenTblii 0caaok Agl, HepacTBopMbIi
8 pacteopax HNO;,  NH;OH (B otnume ot xnopugos v 6pomnaos
cepebpa, pacTBOPUMbIX B aMMUaKE).

) XnopHas Boaa OKUCNAET oana-aHWoH Ao ioga: 21"+ Clo— |, + 2CI

3) OTKpbIBaEMbI MUHUMYM - 40 pr |'; npegensHoe pasGasnenne 1:2,510°

BblAenuBLINIACS HOA MOXHO OTKPbITh C NOMOLLbIO Kpaxmana, KoTopsii

OKpaLLNBAETCS NOLOM B CUHWIA LBET, nnn B3GanTbiBas pacTeop ¢

OpraHN4YeCcKUM PacTBOPUTENEM, KOTOPbI/A MPMOBPETaET KpacHoBaTO-

chroneTosyto okpacky. Mpu npubasneHny 13bbiTka XITOPHOI BOAbI OKpacka

vcuyesaeT, T.K. cBoBOAHbINA o okucnseTcs A0 6ecLiBeTHON iiofHoBaTO

KUCNOoTbI

I, + 5Cl, + 6H,0 —2HIO; + 10H" + 10CI
[pyrvie okucnuTeny (NepMaHraHat Kanus, AUXPoMaT Kanus 1 4p.) B KUCIO
pacTBope Takke OKUCMSIOT oana-aHUoH 4o Hoaa:
Cr,0,% + 21 + 14H'— 2Cr* + 31, + 7TH,0
. ~ 2MnOy + 10 + 16H" — 2Mn?" + 51, + 8H,0
She 1) XNopUCTOBOAOPOAHAA 1 IP. KUCMOTEI NPY B3aUMOAEHCTBIM C
CynbuaamMy BLAENSIOT CEPOBOAOPOA, KOTOPbIA UMEET 3anax TyXnbix AuL;
S% 4+ 2H" - H,S
2) CynbuA-aHUOH C KaTUOHaMN MHOTIAX TsKenbiX MeTannos obpasyet
pasHouseTHble ocagku: ZnS (6enbiit), CdS (xenTslit), CuS, PbS, NiS
(4epHbiit), HS (kpacHblid) 1 ap.
3) HuTponpyccua HaTpus B LLENOYHOM PacTBOpe AaeT KpacHo-tuoneTosoe
OKpaLuvBaHue.
SO,Z [1)  VioaHas Boaa Wnv pacTeop nNepmakraHata kanus obeclipedmsaetcs.
2) Pa3bagneHHble MUHepasbHble KUCTOTbl BbIAENAIOT CEPHUCTHIN ras SO,,
KkoTophit oBecueunsaeT_pactaop KMnO, wnm ioaa.
SO~ 1) Xnopus Gapus paet Genbiit ocafok, HepacTeopuMblii B HNOs:
) Ba® + SO,* — BaSO;
COo" ) MuHeparnbHble KUCNOTbI pasnaraloT kapboHaTsl (U ruapokapGoHaTsl) ¢
obpazosaHuem yrnekucnoro raza COy, KOTOPbIA C M3BECTKOBOI BOACH
obpaayeT Henblit ocagok:
~ COg¥+2H'> H,0+CO, Ca(OH), + CO,— CaCO;,
SiO” 1) MuHeparbHbIe KUCTOTbI BLIAENSIOT reflb KPeMHUEBOM KUCoThl
CH,COO |1) Mpw pacTupaHuu B CTYrKe YKCYCHOKMCNOW CONK € rmapocynbgatom
Kanua NosiBASIETCS XapaKTepHbIA 3anax yKCYCHOW KUCNOTbI (CUrbHas
KUCIOTa BLITECHAET U3 conu cnabyio):
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AHVOH PeakTue, ypaBHeH1e peakuyuy, NpU3HaKi NpucyTCTBIA AAHHOMO aHNoHa,
OTKPbIBAEMbIA MUHUMYM
(4yBCTBUTENLHOCTb peakuynm)

CH3COOK + KHSQ4— CH3;COOH + K;S0,

2) Xnopug xenesa (l1l) gaeT Ha XONOAE UHTEHCUBHO-KpacHoe oKpallvBaHue
(scnepcTeve rugponusa Ao OCHOBHOW COMM), MpU HarpesaHun Bypbil
ocaziok (06pa3yeTcsi KOHEeuHbli MPOAYKT rMaponusa - ruapoKCUA Xenesa
().

3) STUNOBBIN CIIMPT (B NPUCYTCTBUN KOHL. HSO4) oGpasyet cnoxHow acpup,
VMeloLWiA cneundunieckuii PpyKToBbIA 3anax.
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Mpunoxexue 6

MepHas nocyaa

CTakaH C HOCUKOM CNY>XUT AN XPaHEHUA XUOKNX 1 TBEPAbIX
BELLeCTB, a Taloke A4S NPOBEAEHUS NPOCTENLLMX XUMUYECKUX
orepaLuii (pacTBOpPeHWe, HarpesaHue)

Konba KoHuueckas ucnonb3yeTcs AnA  NPOBEAEHUA  PasnUyHbIX
XUMUYECKNX onepaumﬁ, HanpumMmep TUTPOBaHUA

KonBa KpyrnofoHHas CRYXAT [l MPOBEAeHWUs Pa3Hoo6pasHbix
XUMUYECKUX onepaLuii Npu HarpesaHum.

LIMNUHAP MCnOfb3yHoT AT U3MEPEHNs 0BbeMa XIAKOCTEN.

BopoHKka KOHycooBpasHas CMyXuT AN NepenvBaHus XWAKocTend u
DUNLTPOBAHUA.

CTeknsHHas nanoyka npegHa3HaveHa Ana pasmelunBaHia BELLECTB B
XumMmMYeckoi nocyae. [nA npeaoxpaHeHUs Mocyabl OT CryyaitHoro
pacTpeckuBaHus Npy pasmMelMBaHUM BELLECTB Ha KOHEL| CTEKNAHHOM
nanoyKu HageBaloT KyCOUeK PE3NHOBON TPYOKU.

Noxka capcoposas (1), wnatens (2) cnyxar ans B3ATUA TeepabIX 1
cbinyunx BeluecTe. Jloxka-gosatop (3) npegHasHadyeHa Ana B3ATUS
onpeaereHHoN NopLuy BelecTsa.

Yaluka hapdopoBas NpUMEHSETCS ANs BbINapUBaHUS XNAKOCTEN.
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@ CTynka C MECTKOM CRyXaT A pasMenbyeHns W pacTupanns
TBEpAbIX BELLECTB.

LLiTaTve Ans NPOGUPOK, CAYXKUT A7S Pa3MELLEHMS B HEM MPOGUPOK.

SakuM MPOGUPOYHBIA CRYXWUT AN 3aKpenneHus npobupku, ecnu
BeLLecTBO B Npobupke TpeByeTcst HarpeTb B niameHu.

CKNsHKa C MANETKOI CIYXWUT NS XPaHEH!si PacTBOPOB PEaKTUBOB Npu
paGOTe © ManbIM1 KONUYecTBaMy BeLecTs.

MepHasn Konba, NpeAHasHajeHa As NPUroToBneH!s pacTBOPOB TOYHOM
KOHLEHTPaLWK, a Takke pacTBopos pasbasrneHus.

TIANETKIA C AENEHVAMI Ha CIIVB OT NKOGOI OTMETKIA 4O CIMBHOO KOHUYKA.
TPUMEHSIOTCA  ANA TOMHOTO OTMEpUBaHWs OnpeAeneHHbx oGLemos
KUAKOCTH.

ChVipTOBKa MpERHasHadeHa Ans HarpeBanis XUAKOCTeN.
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ViHdbopMaLmoHHoe obecriederne obyuerus (nepeqerb PEKOMEHAYeMbIX y4eBHbIX U3faHuii,
WHTepHeT-pecypcos, [I0NONHUTENBHOM NUTEPaTypbl):

OCHOBHbIE UCTOUHMKA:

1. Caenko O.E. AHanuTuueckas XuMus: y4eOHUK ANA CpeAHMX cneumanbHblX  y4ebHbIX
3aseaeHuin / O.E.CaeHko. — V3. 3-e, gon. u nepepab. — PocTos H/[l: PeHuKC, 2013.-287 c.: vn.
[ononHM1TENbHbIE UCTOUHMKN

1. A.A. VweHKo. «AHanUTUYECcKas XUmus». M.: Akagemus, 2009.-320 c.: un.

2. Muxaneea M.B., MaprbiHeHko B.B. [lpaktukym mo  Ka4ecTBeHHOMYy XVUMUYECKOMY
nonymukpoananuay. — M.: [ipoca, 2009.-109 c.: un.

3, AHANUATUUECKAs XAMUS: YYEOHIMK ANA CTYAGHTOB CPEAHMX MPO(ECCHOHANBHBIX y4ebHbIX
3asenenuii / [FO.M.MnyGokos, B.A.lonosavesa, 10.A.Ecbumosa v ap.]; nog pea. A.A.NeHko. —
7-e nag,, ctep. — M. W3paTenbckuii LEHTP «Akapemusy, 2011.320 c.: un.

4 XaputoHos O.A., lpuropeesa B.1O. AuanuTnueckas xummsa. [Mpaxtukym. KauecTseHHbid
xumudeckuin aHanus. M.: Visgartenbckas rpynna I30TAP Megaua, 2009.-216 c.: vn.
VHTEpHET-CaiTbl:

1. www.prepodu.net

2. www.for-stydents.ru

3. www.chem-astu.ru

4. dic.academic.ru

5. www.edu.ru
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TaGopaTopHo-npakTuueckoe saHaTue Net

Tema: KatuoHb! | 1 |l aHanuTuueckoii rpynnbi.
Lenu: Wayyenne obLiux XapaKTEPUCTUK KaTUOHOB MEPBOW aHaNUTUYECKOW rpynmbl COrmacHo
KVUCMOTHO-OCHOBHOW KNnaccuukaLmMu, UX YacTHLIX peakuuit, 3HaKOMCTBO CO CBONCTRAMU KAaTUOHOB
BTOPOIA @aHANUTUYECKON MPYNMbl U WX CMELADUIECKMI PEaKLMAMM.
O6GopynoBanue: lWTaTMe ¢ npobupkamu, npobupkoaepxartens, WHAuKaTopHas Gymara,
unsTpoBanbHas Gymara, AUCTUNNPOBAHHAA BOAA, Pa3AaTouHbIi MaTepuarn, Tabnuu!.
PeakTuebl: peakTe Heccnepa, xnopui ammownus, rekcaHutpokobanetat (lll) Hatpus, xnopug
Kanus, Xnopua HaTpusi, AUTMAPOAHTUMOHAT Kanus, HUTPpaT cepebpa, vogua kanus, BpomMus Kanus,
HUTPAT CBUHLA, AVXPOMAT Kanus.
Ucnonbayemasi nuTepatypa: AHanuTUYeckas XuUMWUs: y4eBHUK [ANA CpeaHux CcreuvanbHbIX
yuebHbix 3aBeaernit/ O.E.CaeHko. - Uag.3-e gon. v npepepab. - Poctos H/L: ®eHuke, 2013.- 287c.
- cTp. 99-107
Xopg 3aHATUA:

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

2. Kpatkoe usnoxeHue y4yebHoro matepuana.

3. CamocrosiTenbHas pabora cTyaeHToB

(nopsnok ocpopmneHus paboTel cM. B MpunoxeHuu 2)

OnpedeneHue kamuoxa ammoHusi NH," peakmusom Heccriepa (cmeck KomnekcHoli conu K[Hgls]
+ KOH)
[lononHuTe ypaBHEHWE peakLmi B MONEKyNSPHOIA 1 MOHHO chopme:
NH,Cl + Kj[Hgl] + KOH —
MposeauTe akcnepumeHT: k 1 kanne wuccneayemoro pacteopa Aobasute 1-2 kannu
peakTusa Heccriepa. Yto npy aTom npoucxoamnT?
OnumTe, Kakue eue cnocobbl 0GHAPYKEHWUA KaTUOHa aMMOHUA Bbl 3HaeTe?

YdaneHue kamuoHo8 amMmMoHusi U3 npobbi (Onuwume, noyemy 3mo Heobxodumo denams?)
15-20 kanenb WCCMEeSYyEMOro pacTBopa fomeLlalT B hapdoposyio HallKy i BoiNaprsaT
[ocyxa, a 3aTeM MpoKanuWealoT A0 NpekpallieHus BbiaeneHus «Benoro abiMay. Kakoe
ypaBHeHue XUMUYECKOIA peakuun oTpaxaer 3ToT NpoLecc, Hanuwure.
OxnaxgawT coaepXUMoe Yallkv U pacTeopstoT ero B 8-10 kannax AUCTUNNUPOBAHHO
Boabl. Mocne Yero NPOBEPSOT Ha MOMHOTY OCaXAEHUs peakTuBom Heccrepa.

Onpedenerue kamuoxa Kanusi K (peakuus ¢  eekcaHumpokobanbmamom (Ill) Hampus
Nas[Co(NO,)s]
Hononnute ypasHerue peakunu KCI + Nas[Co(NO2)e] —
MposeauTe aKCNepUMEHT: B NPOBUPKY N OMECTUTL 2-3 Kannu UCCNeAyemMoro pacTsopa u
cronbko xe pacteopa Nas[Co(NO,)s]. UTo HabriopaeTe?

OnpedeneHue kamuoHa Hampusi Na* duaudpoaHmumoramom Kanusi KH,SbO4
[lononHuTe ypasHeHWe peakLiMi B MOMeKyNapHoii u noHHoii popme: NaCl + KH,SbO4 —
MepeuncnuTe ycrnoBWUs NpOTEKaHWs AaHHOi peakuww. lNposeaute aKCnepUMeEHT: k 5-6
Kannam uccnegyemoro pacTtBopa ansaBMTb Takomn xe obbem pacTeopa
NVIMAPOAHTMMOHATA Kamnus 1 MoTepeTh CTeHKA NPOBWPKMA CTEKNAHHOW nanoukoii. Yto
Habniofaere?

Onpedenerue kamuora Ag" 6pomudom unu tiodudom kanusi (KBr unu Ki)
[Donuwute ypasHeHusa peakumii: AgNO; + KBr —
AgNO; + Kl —
MpoBeanTe 3KCMEPUMEHT: B /iBe MPOBWpKM MOMECTUTb Mo 2-3 Kaniu pacTeopa conu
cepebpa, 3aTem B OfiHy NPOGUPKY [406aBUTL 9KBUBANMEHTHOE KonW4ecTBo Bpomuaa Kanus,
a B Apyryto - noanaa Kanus.
OnuwuTe, 4TO HabnaaeMm.

OnpedeneHue KkamuoHa ceuHya Pb* xpomamonm Kanusi K,CrO, unu duxpomamonm kanus K;Cr,07
[ononHuTe ypasHeHue peakunu: Pb(NOs), + K,CrOs —
MpoBeauTe 3KCMEPUMEHT: B MPOGUPKY CrUTb paBHble OBbembl peareHToB. YTO
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HabnionaeTe? Kak eLue MOXHO [0Ka3aTb, YTO B WUCCIIEAYEMOM PacTBOPE WMEHHO KaTvoH
cBuHUa?

OnpedefieHue kamuoxa pmymu Hg»*xpomamom kanusi K,CrO,
[loronHuTe ypasHeHue peakuun Hgy(NOs), + KoCrO4 —
Hanuwwte 910 ypaBHeHMe B WOHHOM BuAe. OMALMTE 3KCTIEPUMEHT. YTO  [OMKHbI
HabnioaaTb? Kakue TOHKOCTH CyLLeCTBYIOT AS AaHHOTO onpeaenexna?

4. PelueHue TECTOBbIX 3aAaHNNA.

BapuanT 1

BuiGepuTe OAMH NPaBUibHbIA OTBET:

1. Kakue, M3 NepevUCrIeHHbIX HWKe KaTUOHOB, COCTABMAIOT NEpBYyl0 aHANUTUHECKYlo
Fpynny no KUCSIOTHO-OCHOBHOM knaccudukaumu?

a)Ag"; Hg,2'; Pb?  6)Li"'Na"K', NH* B)Ag"K’, NH"

2. B KauecTBe rpynnoBOro peakTvea Ans ornpefenieHusl NPUCYTCTBUS KaTUOHOB BTOpO#

aHaNWUTUYECKOW rpynibl UCMONbL3YIOT:

a) HCI 6) pa3b.H,SO4 B) rpynnoBoro peaktusa HeT

5. [inm onpefeneHus KaTMoHOB Kanus K' ucnonb3ytor crieaytouiue YacTHble peakumuu:

a)  C UMHKYPaHUNALETaToM, C AMIMAPOAHTVMOHATOM Kanus, OKpalMBaHve nnameHu rasoBoi

ropenku

6) c rekcaHuTpokoGaneTatom(||[) HaTpus, ¢ rekcaHuTpokynpartom(ll) Hatpus u cBuHUA, C

[MEPOTApTPATOM HATPIS, OKPALLUBAHNE NNaMeHN ra30BO ropenky

8) C GPOMMAOM ¥ NOAVAOM Kanusi, C FMAPOKCUAOM Kanus U HaTpusi, XpOMaTom kanns
4. [ns onpepeneHus KaTAOHOB PTYTH Hg,** ucnonb3yloT cneaylowme peareHTsI

a) SnCl,, Cu, KoCrO;4

6) K,CrO4 m KoCryO7, I, HS04

8) Zn(UO,); (CH;CO0)s, NaH,SbOs, okpalunsaHue nnameHn ra3oBoW ropenku
5. Cnepytowas peakuus 6yaeT MATH B HanNpaBneHuu:

2 K"+ Na3[Co(NO2)e]—

a) KoPb[CU(NO,)¢] + 2 Na  6) NaKo[Co(NO2)s] + 2 Na B) KHC4H,O¢+Na®
6. B npaBoit 4acTW XMMUYECKOFO ypaBHeHUsA K,CrO4+2AgNO;— GyneT CTOATL:

a)Hg,CrO.) + 2K NO;  6)2 [Ag(NHs)oJOH + H,0  B)2AgCrO,)+ 2 KNOs

7. Tpu npoBeaeHWN PeaKLK PasfioKeHUsa corneil aMMOHMA WenoYamu

a) ByaeT BbAENATLCA Genblii AbiM

6) 6yneT BbinaaaTb 6enbiii 0caaok

B) PacTBOP OKPACUTCA B XKeENTblil LIBET

8. Okcup cepebpa, oGpasylowmica B pesynsrare OeWCTBUA rMapoKcuaa Kanua wunu
ruapokcupa HaTpus Ha conu cepebpa umeeT BUA

a) umeeT BUA ocaaka Genoro LBeTa

6) wmeet BuUn ocaaka Gyporo LigeTa

B) OKpaLUMBAET PaCTBOP B KeNTbIA LUBeT

9. Onpegenute, Kakas W3 MNPUBEAEHHBIX XWMUYECKUX  (POPMYN  COOTBETCTBYeT
Terpaniogomepkypaty(ll) kanus

a)NaH,SbO, 6) Zn(UO,)s (CHsCOO)s B)K,[Hgls]

10. OnpeenuTe O KakoMm OMNPeAensieMOM kaTuoHe MAeT peub: Ha npeameTHoe crekno
HaHOCAT Kannio WUCNbLITYEMOro PacTBOPa, OCTOPOXHO YNapuBaloT Hag niiameHeMm
ra3oBoi ropenku [0 o6pa3oBaHus Genlod kaeMKM MO KpasM Kannw, oxnaxpaior ao
KOMHAaTHOW TeMmnepaTypbl U NPUOABNAIOT Kanno pacTBopa Na,Pb[Cu(NO_)s]. Yepes 1-2
MMH HabnIoaaloT Noj MUKPOCKOMOM 0Gpa3soBaHWe B KMAKOCTM HYepPHbIX KyGuueckux
KPUCTannos.

a) K" 6)NH " B)Ag"

BapuaHT2

BuiGepuTe OAVH NPaBUITLHbINA OTBET:

1. Kakue,u3 nepeyucneHHbIX HUKe KaTUOHOB, COCTaBNAIOT BTOPYIO aHanMTUyYeckylo rpynny
NO KUCNOTHO-OCHOBHOW Knaccudukauun?

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

2. B KauecTBe rPynMoBOro peakTUBa ANA onpeaeNieHus NPUCYTCTBUA KaTUOHOB NepPEoH
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aHaNMTUYECKON rpynnbl UCNONL3YIOT
a) HCI 6) KOH B) rpynnoBOro peakTusa HeT
3. [Ona onpegeneHus KaTuoHa Ag+ UCMOMNL3YIOT Creaylowue YacTHbIe peakuuu:
a)  C UMHKypaHunmauetatom, ¢ AUrUMAPOAHTMMOHATOM Kamnus, OKpalUWBaHWe NnameHu rasosoit
ropenku
6) ¢ rekcaHuTpokoGansTatoM(LLl) HaTpus, c rekcaHuTpokynpaTom(l) HaTpus U cBUHUE, C
rnapoTapTPaTOM HATPWA, OKPaLLMBAHUE MAaMEHU ra3oBoil ropenku
B) C 6POMMAOM 11 AOANAOM Kamnusi, C MUAPOKCUAOM Kamnus v HaTPUs, C XPOMaToM Kanus
4. [ns onpepeneHus KaTMOHOB Na+ UCMOMNL3YIOT CReayiowme peareHTbl
a) SnCl,, Cu, KoCrOy4
6) Zn(UO,)3 (CH;CO0)s, NaH,SbO,, okpalu1BaHie nnameHu rasosoil ropenkii
B) K,CrOs u K,Cr,O7, I', H,SO,
5. Cnepytowas peakuus 6yaet MATY B HanpasneHuu:
K'+ NaHC,H,Og >
a) KoPb[CU(NO,)s] + 2 Na  6) NaK,[Co(NO,)s] + 2 Na  B) KHC,H,Os+Na"
6. B npagoW yacTu XuMu4eckoro ypasHenusi Hg, (NO;), + K,CrO,— Gyaer crosTes:
a) Hg,CrO,4| + 2K NO; 6)2 [Ag(NH;),]JOH + H,0 8)2AgCrO, |+ 2 KNO,
7. MNpu npoBeaeHUM peakumn oBGHapyXeHUs coneil aMMoHUsA peakTuBom Heccnepa
a) ByAeT BblaenaTea Genbiii AbiM
6) ByaeT BbiNnaaath Gypbiit 0cafoK
B) PacTBOP OKPACWUTCA B XenTbiil LBeT
8. 'mapokcuAbl 06Pa3yrOT C KATHOHOM PTYTH
a) 0cafoK YepHOro useta
6) ocagok 6yporo LseTta
B) 0caaok 6eroro LBeTa, KOTopblii Yepes Bpems TeMHeeT
9. Onpegenute, kKakas W3 NpPUBEAEHHbIX XWMMUYeckux hOPMyn COOTBETCTBYET
LMHKypaHunaueTaTy
a)NaH,SbO, 6) Zn(UO,)3 (CH;CO0)s B)Ko[Hgl]
10. OnpegenuTe YacTHas peakUWs KaKoro KaTMoHa onucaHa Huxe: Ha npegmeTHoe cTekno
HaHOCAT Kanmio MCNbITYeMOro pacTBopa, cfierka ynapuBaioT [0 Havana oGpa3oBaHuA
6enoi kKaeMKM No KpasiM Kannu 1 npubaBnaAloT Kanno pacTeopa UMHKypaHunauerara. Yepes
2-3 MuH HabnopaloT NoA MUKPOCKOMOM 00pa3oBaHWe KEeNTbiX OKTas3fApUueckux W
TeTpasapUYECKUX KPUCTANIOB.
a)Na"® 6)NH 4" B)Ag"

5. Coobuierune gomaluHero 3agamus: [1]ctp.107, CamocToaTenbHas (BHeayanTopHas) pabota Ne4

TNa6opartopHo-npakruieckoe 3aHaTue Ne2

Tema: KatuoHbl Il 1 [V aHanuTuieckoil rpynmnbl. AHANW3 CMecK KaTUOHOB TPETbel aHaNUTUYECKO
rpynnbil.
Llenu: Uayuerne oBLUMX XapaKTEPUCTUK KAaTUOHOB TPETbel aHanMTUYECcKOW rpynrbl COrMacHo
KMCIOTHO-OCHOBHOI KnaccuduKaLm, UX YacTHbIX PeakUui, 3HaKOMCTBO CO CBOCTBAMM KaTUOHOB
YETBEpTOii aHANUTUYECKON FPYMMbl U UX CeLMUYECcKUMIA PeaKLMAMA.
OGopyaoBaHue: wTatns ¢ npobupkamu, NpobupkoaepXkaTerb, CMMPTOBKA, CMIMYKM, BOASHAs
GaHs, AUCTUNAMPOBaHHAsA BOAA, PeaKkTWBbl COMMAcHO METOAWKE MPOBEAEHUs aHanusa,
pasfaTouHb Matepuan, Tabnuupl.
Vcnonbayemas nuTepatypa: AHanuTUYeckas Xumus: y4eBHUK AN CpefHUX cneuvanbHbix
yuebHbix 3aBegenuit/ O E.Caenko. - Man.3-e gon. n npepepab. - Poctos H/[: ®enuke, 2013.- 287c.
- cTp. 108-122
Xop 3aHATURA:

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

2. Kpartkoe nanoxeHue yuebHoro marepuara.

3. CamocTosTenbHas pabota CTyAeHTOB

(nopanok ochopMneHust paGoTsl cM. B MpunoxeHun 2)

Mepeyucnume ocobenHocmu e3aumodelicmeusi kamuokoe Il ananumuyeckol epynnsl ¢
2pynnoebIM peazeHmom. 3akoH4ume peakyuu:

Ba® +80,> —

Ca? +S0, —
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OnpederneHue KamuoHa aMmMoHus Ba®* duxpomamom Kanus
JlononHuTe ypasHeHe peakLi B MOMEKYNSIPHOIA 1 MOHHOI (hopme:

KCr,07 + H0 —

K,CrO, + BaCl, —

CH;COONa + H" —

[ins yero HeobxoanMo AoBaenATL aueTar HaTpus?

MNpoBeavuTe aKCnepuMeHT: B Npobupky 3 kannu pacTsopa conu Gapus, nobasutb 3 kanmm

pacTBOpa AVXpOMaTa Kanusi v 5 kanenb pacTeopa aLeTaTa HaTpus, HarpeTb Ha BoAAHOI Gake.
YT0 Npy 3TOM NPONCXOANT?

OnuwKTe, Kakve elle cnocobbl o6HapyxeHWs kaThoHa Gapus Bel sHaeTe?

OnpedeneHue kamuora Kanbyusi Ca**OKcanamom aMmoHus

NononkuTe ypasHeHue peakuyn CaCly+(NH4).C204—

HanwwwTe 870 ypaBHeH1e B MOHHOM BUAE.
MpoBeauTE 3KCTIEPUMEHT: HanWTb 3 Kannmu pacTeopa Conu KanbLys v A0GaBWTb kaniio pacteopa
YKCYCHOIA KWCFIOTbI, 3aTeM MpunnTb 3 Kannu pacTsopa okcanara amMOoHUA 1 1-2 kannu pacTteopa
ammuaka. Yto Habniopaete? Mepeuncnute, Kakue elle MeToAbl ONpeAeneHns KatvoHa Kanbuus Bel
3HaeTe.

OnpedeneHue KamuoHa Hampus N

[lononH1Te ypaBHeHVe peakuum:

1) Sr(NO3)z+ CaSO42H,0 —

MMepeumncnuTe ycrnosus NpoTekaHns AaHHO peakuum.
2) Sr(NO3)2+(NH,)2C204—

IMNepeymcnuTe yCnoBMA NPOTeKaHns AaHHON peakuuy.

IMo npugedeHHbIM HUXe daHHbIM onpedenume:

1) Kakue coeduHeHus 6apusi U Kasibyus HaumeHee pacmeopumbi?

2) U3 kaKux coeduHeHul Haubonee nonHo ydacmes ocadumb OaHHbIe KamuoHb!?

3) [Mpusedume nocnedosamernsHOCMb  UIMEHEHUs  4y8cmeumernsHocmu peakyull  ocaxdeHusi
KamuoHoe 6apus u Karbyus.

MP(BaSO,) = 1,110 MP(CaSO,) = 2,5:10°

iR RS2
aCO;) = 4- aCO;) = 3,810

1P(BaC,0,) = 1,1-107 MP(CaC,0,) = 2,3-10°

Onuwume deiicmeue 2pynnoso2o peakmusea Ha KamUOHbI 4emeepmol aHamumuyeckol epynibi.
[jononHume ypagHeHus peakyud:

AlCly+ KOH —

Cry(SO4)s + KOH —

ZnCl, + KOH —

Mepeyucnume crnocobbl onpederneHus KamuoHa amtoMUuHUS.

[loronHume ypagHeHusi peakyul, Mo3e0nsowiUx onpedenums KamuoH Xpoma U Kpamko onuwume
KCIEPUMEHMbI:

1) CrCls + KOH —

KCrO, + H,0, + KOH—

2) CrCl3 + KMnO4+ H,O —

3) CrCly + 3NH;,OH —

4) Cr(OH); + NaOH —

Hepewucnume €rnocobb! OHPQGGHGHUFI KamuoHa YuHKa.
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BaKoHYume ypaeHeHue peakyuu U onuwume 3ghghekm, Komopblill O0mKHbI Habawdames npu
riposedeHuu IKcnepuMeHma.
1) ZnCl, + 2NH,OH
Zn(OH), + 4NH,OH

2) 2ZnCl, + 2Na,CO; + H,0
3) ZnCl, + H,S —
4 PelleHvie TECTOBbIX 3aaHNi.

Bapuanr 1

BbiGepuTe OAMH NPaBUIILHBIA OTBET:

% Kakue, U3 nepevyucrnieHHbIX HUXe KaTUOHOB, COCTaBMANT TPETbID aHANUTUUYECKYH

rpynmny no KUCNoTHO-OCHOBHOM knaccudgukaumu?

a)Ba®,Sr** uCa® 6)AP, Cr**, zn* B)AI®, Cr™", Ca®"

2. B KkayecTBe [rpynnoBOro peaKkTMBa ANs ONpefeneHWs MPUCYTCTBUA KaTUOHOB

YeTBePTON aHaNUTUYECKOH rPyNnbl UCNONL3YIOT:

a) rpynnoBoro peakTusa HeT
6) pasbaeneHHas cepHas kucnoTa
B) F’MAPOKCUA HATPUS UK FMAPOKCUA Kanus B U3bbiTke

3. [ins onpefenexus kaTuoHos Ba® MCNonbayioT cneaylolme YacTHLIE peakuum:
a) C AMXpOMAaToOM Kanwus, okpaluvsaHue nnameHu razoBoii ropenkvu
6) C oKkcanaTom amMOHWsl, MWKPOKPUCTASIOCKOMMYECKYI0 PEaKLUIo, OKpALUMBAaHWE NnameHn
ra3oBoii ropenku
B) C anusapuHom, ¢ antMUHOHOM, C HUTpaToM kobanbsTa , C pacTBOpoM aMmmMuaKka

7. Ins onpepeneHus KaTMOHOB xpoMa Cr’* MCNONb3yloT cneaylowme peareHTb
a) SnCl,, Cu, K,CrO4
6) Ko.CrOs 1 K,Cr07, I', HoSO4
8) NaOH u H,0,, KMnO,, H,0,, NH,OH, NaOH

8. Crnepytowas peakuusi 6yfeT WATU B HanpaBneHuu: Cr,0,%+H,0 —
a) 2CrO >+ 2H"
CrO,*+Ba*— BaCrO,|
6) NaK,[Co(NO,)e] + 2 Na
8) KHC,HOs+Na"

6. B npagoii yacTu xumuyeckoro ypasHenus Cr(OH); + NaOH — Gyaert crosaTh:
a)2 H,CrOg + 3H,0  6) NaCrO,+ 2H,0  B) 5Cr;0;* + 6Mn?" + 22H"

8. Mpu npoBeaeHUM peakuumu AUXPOMATa Kanus ¢ kaTuoHom Gapus
a) ByaeT BblAenATbCA Genbii AbiM
6) 6yaeT BbINaAaTh XKenThblil 0CaA0K
B) pacTBOP OKPACUTCA B KeNThbIl LBET

9. [IUTU3OH C KATVOHOM LIMHKA [laeT BHYTPUKOMINEKCHYIO COflb, OKPaLIEHHYIo

a) B CVHWIA LiBeT 6) B Bypblii LBeTa B) B ManuHOBbIN LBET
11. Onpegenure, Kakasi U3 NPUBEAEHHbLIX XUMUYECKUX (DOPMYN COOTBETCTBYET okcanarty
aMMOHUs
a) NH4H,SbO, 6) (NH4)2C204 8) (NH,), [Hgls]

10. OnpeaenuTe O KaKoM onpeaenseMoM KaTUOHe uaeT peds: [ns nposeneHUs peakumn
BO3bMUTE NOMOCKY (PUNLTPOBanbHOW Gymaru, CMOuMTe ee UccreayeMbiM PacTBOPOM
pa36aBneHHON a30THOW KUCINOTOl, NMoAaepxuTe B TOKe TEMnsoro Bo3dyxa (Haa ropenkoi),
cMoumuTe paszbaeneHHbiM pacTBopom (0,05 H.) HuTpaTa koGanwTa, a 3atem coxrute. Mpu
HanWY1uM MCKOMOTO KaTuMoHa nenern, KOTOprﬁ nony4yaetrca nNpu CXuraHwuuv, UumMeeTr TeMHO-
CcuHIOKO OKpacky. MpoBeaeHmIo 3Tok peakuuu mewatot Cr**, Zn*, Cu®, Ni**.

a)K* 6)sr B A

BapuaHT2
Bui6epuTe 0AUH NPaBUNbHLIA OTBET:
1. Kakue, U3 nepeuncneHHbIX Hke KaTUOHOR, COCTaBNAIOT YETBEPTYIO aHaNUTUYECKYIO
rpynny no KUCIOTHO-OCHOBHOM Knaccudukauum?
a)Ba® S nCa™  6)AP, Cr, zn* B)A”, Cr*, Ca™




