MATEPHUAJIBI I CAMOIIOAI'OTOBKHA
10 JMCUHUIIIHHE KAHAJIUTHYECKA XUMHUD)

Pa3znes 1. O0mme TeopeTHyecKHe OCHOBbI AHAJIUTHYECKOH XxuMun. KauecTBeHHbIH aHAIH3
JI3.1. O0masi XapakTepUCTHKA U Ka4YeCTBEHHbIE peaKIui KAaTHOHOB | anHaiuTnyeckoi
rpynnbl 10 KUCJIO0THO-OCHOBHOM KJaccupurannu

BOHPOCBI AJIsd CAaMONMOAT0OTOBKH

1.

JlaiiTe onpeeneHue MOHATHAM: aHAJIUTUYECKas peakiysi, IpOOHbIH CHUCTEMAaTUYECKU aHaIu3,
MaKpO-, MUKPO-, IIOJIyMUKPOAHAJIHU3.

Kakue peakuuu sBIs0OTCS Crieu(pUIeCKUMU, CEIEKTUBHBIMU, TPYIIIOBBIMU?

Uro Ha3bIBaeTCsl YyBCTBUTEJIBHOCTHIO AHAINTHYECKOW peakuuu? YTo Takoe OTKpbIBAEMbIN
MUHHUMYM, IpeJe/IbHOE pa30aBieHne, MUHUMAaJIbHAsI KOHLEHTpauus?

Kakne ocHOBHBIE IPUHLIUIIBI TIOJIOKEHBI B OCHOBY KHCIIOTHO-OCHOBHOH KJIacCH(pUKamn?

Kakoit o6muii ananuTH4eckuil npu3Hak 0ObeIUHAET KaTUOHBI MEPBON aHATUTUYECKON TPYIIIIBI
KHCIIOTHO-IIEJIOYHON KIIACCH(PUKAIIUU B OJJHY aHATUTHUYECKYIO TPYIITY?

IIncbMeHHbBIE 3aaHUA

1.

w

[Ipu MukpokpucramiockonnueckoM odHapyxenuu Ca*+ B Buzae CaC204 peakuus yaaercs yxe ¢
0,001 mu 0,002 H. pactBopa CaCl2. BeruucnuTh: a) OTKpBIBaEMBIi MUHUMYM; 0) TpeaeabHOoe
pa3baBieHHe JIs 3TOM peakimH.

[Touemy NH4+ otHocuTcs k | ananutuuyeckoil rpyre KaTuOHOB?

MOHO JI1 KaKUM-JINOO peaKTUBOM OCaJUTh BCE KAaTUOHBI | aHATMTUYECKON TpyIIIbI?

ITouemy X0/ aHaIM3a CMECH HAYMHAETCS C OIIPEJIEIeHUs peakuu cpeJibl pacTBopa?

JI3.2. O0masi xapakTepucTHKA 1 KauyecTBeHHbIe peaknuu KaTuoHoB II u II1 ananuruyecknx

rPYyNI 110 KMCJIO0THO-OCHOBHOM KjIaccu(puKaun

BOl'lpOC])I AJId CAaMONMOATr0OTOBKH

1.
2.

Kak npruMeHsieTcst 3ak0H 1eHCTBYIOIIMX MacC B aHAJTUTHYECKON XUMHUN?

Kakoii o0mumii aHanmuTHYeCKUi MpU3HaK o0beAUHSAET KaTHOHBI Il rpymmbl KHUCIOTHO-OCHOBHOM
KJ1acCU(UKALMHU B OIHY aHAIUTUYECKYIO TPyMILy?

Ha3zoBure o0mmye aHaauTHYECKHE peareHThl KaTHOHOB 11 aHaInTHYeCKO rpymibl.

IToyuemy B KkauyecTBe IpynmnoBoro pearcHra Il anamuTHueckol Tpynmsl HENb3s UCIOJIB30BATh
COJISIHYIO KUCIIOTY?

IInceMeHHbBbIE 3aJaHUs]

1.
2.

e

Kakue xatnonsl Il rpynmnel 00pa3yroT KoMILIeKCHbIe coequHeHns? Hanummre popmybl.
[lepeuncnure xapakTepHble peaklUuy JUisl HOHA cBUHIA. Kakas peakuys Ha3bIBaeTCs peakiuei
«30JI0TOTO 0K

XJ0pua Kakoro KaTHOHA XOPOIIO PacTBOpsieTcs B Boje?

Hanummre ypaBHeHHE peakliuu pacTBOPEHUS XJIOpHIa cepedpa B aMMHaKe.

Hanummre ypaBHeHHE peakliuy B3aUMOJEHCTBHS XJI0PHIa 3aKUCHON PTYTH C aMMHUAKOM.

JI3.3. I'mapoaus. bydepusbie cuctembl. O01Ias XapaKTepuCcTUKA KATUOHOB 1V
AHAJIMTHYECKOH IrpyINbl 10 KUCJI0THO-OCHOBHOM KJIacCH(PUKaALUH

Bomnpocel 11 caMONOAT0OTOBKH

1.

Uro takoe ruaponu3? Crenens ruaponusa? [Ipusenure Gpopmyiy pacuera CTeneHU THAPOINA3A.



w

Uto xapakTepusyeT BOJAOPOAHBIN oKa3aTenb pH?

Uro Ttakoe Oydepnas emkocTs? Uem oHa XapaKTepu3yeTcs?

[lepeuncnure kaTuoHbl, BXoasumme B [V aHamuTHuYecKyro IpyIiy, KaKUMH 3JIEMEHTaMU OHHU
oOpa3oBanbl? Ha3oBUTE rpyNIOBOii peareHT 3TOi rpyIIb.

Kakoe obmiee cBoiicTBO KaTHOHOB [V aHaTUTUYECKOH TPYIIBI TO3BOJISIET OTACIUTD €€ OT APYTHX
IpyII KATHOHOB B pacTBope?

IInceMeHHbIe 3aaHUA

1.

Hanummre MoHHBIE YpaBHEHHUS OOLIMX peakiuil KaTHOHOB [V aHaIMTHYECKOW TPYyNIbL: a) CO
es09aMu (PKBUBAJICHTHBIM KOJIMYECTBOM U UX U30BITKOM, B MIPUCYTCTBUU MEPEKUCH BOJOPOIA
u 6e3 Hee); 0) ¢ BOJHBIM PaCTBOPOM aMMHAaKa (IKBUBAJICHTHBIM KOJIMYECTBOM H €0 U30BITKOM);
B) ¢ cylbpuIaMH WIH CEpOBOAOPOJOM; I') ¢ kapOoHaTtamu; 1) ¢ TuiapodochaTtaMu. YKaKUATE
aHAJIMTUYECKUE CBOMCTBA MOJYyYEHHBIX MPOAYKTOB PEAKLIUH.

Kakue xatwonsl IV ananmuTuyeckoil rpynmbl MOXKHO OOHApYKUTh B IPEIBAPUTEIBHBIX
WCIIBITAaHUAX ?

Kaxkoit u3 katnonoB IV aHanuTu4eckoil rpynimsl OKpamieH?

JI3.4. O0mas XxapakTepuCTHKA U KaYeCTBEHHbIE peaKkiuu KaTuoHoB V u VI anHanuTuvyecknx

rPYyNI 10 KMCJIO0THO-OCHOBHOM KjIaccu(puKauN

BOHpOCI)I AJIsd CAaMONMOoATrOTOBKH

1.

Kak 3aBuCHT KOHCTaHTa YCTOMYMBOCTH KOMILIEKCHOI'O COEIMHEHHUS OT HMOHHOM CHJIbIL, OT
TEeMIepaTypbl?

HazoBute oOmMi aHaMMTHYECKUH NpH3HAK, OOBCAMHSIONIMNA KAaTHOHBI V aHAIUTUYECKOU
rpynmbt?

Kakue pearentsl, KpoMe THAPOKCHIA HATPHS, CIIOCOOHBI OCAXKIATh KATHOHBI V aHAIMTUYECKON
rpyIIbI?

[Ipy BBINOJHEHUH CHUCTEMATHYECKOTO aHAJIM3a IJid OTIEJICHHUS KAaTMOHOB V aHAJIMTUYECKOU
TPYMIBI UCTIONB3YIOT TUAPOKCU] HATPUS C J0OaBJIeHHEe epoKcuaa Boopoaa. Kakosa mpu 3ToMm
poJIb IepoKcuia Bogopoaa?

IInceMeHHbIE 3aJaHUS

1.
2.
3.

Onumure cucTeMaTHYeCKUi aHanu3 KaTHoHOB V 1 VI aHanUTUYECKUX TPYIII.
Hanummre qpoOHbIe peakliuy aHanu3a KaTHoHOB V U VI aHaIMTUYECKUX TPYIIL.
Onummre oO0IIMe aHANUTUYECKUE NPU3HAKU, OOBEAMHAIOUIME KaTHOHBI VI aHanuTH4YecKon

TPYIIIBL.
Onuimmre OKUCIUTENBHO-BOCCTAHOBUTEINIBHBIE CBONCTBA KATUOHOB VI aHaIMTHUYECKOM TPYIIIBI.

JI3.5. AHMOHBI: 00IIasl XaPAKTEPHCTHKA M KAYeCTBEHHbIC PeaKIUH

BOl'lpOC])I AJId CAaMONMOATr0OTOBKH

1.
2.

OO01as xapakTeprCTUKa AaHHOHOB U KJIACCU(UKALIMK aHUOHOB IO IPYyIIaM.

[Touemy npoOy Ha anuons! | ananuTnueckoil rpynmnsl ¢ BaCl2BbINONHAIOT B HEUTPATBbHON HUITN
crnaborenovyHoit cpene, a Ha annous! 11 rpynmel ¢ AgNO3 — B a30THOKHCIOM?

CunerenbCcTBYeT M oTpuLatensHas npoda ¢ BaCl2 00 orcyrcTBun Bcex aHMOHOB | rpynmbi?
Kakue 3akimoueHust MOXHO cJieflaTh Ha OCHOBAHHWU PacTBOPUMOCTH OapUeBBIX COJIei aHHOHOB |
IpyIIIbI



5. Kakue peakiuu, B KakOil IMOCIEZOBAaTEIbHOCTH U C KaKUM BHEIIHUM 3(P(GEKTOM HAYT IpH
N00aBIEHUH XJIOPHOM BOJIBI IO KAIJISIM K MOIKMCIICHHOMY PacTBOpY, cojepskaiiemMy [-u Br--uonsr
B IIPUCYTCTBUM O€H30J1a WM XJIopodopma?

IInceMeHHbIe 3aaHUA
1. OnumuTe OCHOBHBIC KJIacCU(PUKAIIMOHHBIE TIPU3HAKA AaHHOHOB.

2. OnuinTe CHCTEMAaTUYECKUM aHaIN3 aHHOHOB.
3. Onumure O6H_[I/Ie AHAJIUTUYCCKUC IIPpU3HAKH, 06’beIII/IHSIIOH_II/I€ AHHMOHBbI BCCX AHAJIMTHYCCKHX

TpyIIL.
4. OnuumTe OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMICTBA aHHOHOB.

JI3.6. Kunaccudukanust annonos no rpynnam. Ucnosnb3oBanue pu3nko-XxuMHIEeCKHX
METOJ0B B KAa4YeCTBEHHOM aHa/Iu3e
Bonpocsl 111 caMONOATOTOBKH
1. Kakue aHMOHBI OTHOCATCA K | aHAJIUTHUYECKOW TrpymIe MO KilacCH(UKaLMu, OCHOBAHHOW Ha

PEeaKIMAX OCAKICHUS?

2. JlaiiTe XapaKTEpPUCTHKY OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIX CBOMCTB aHUOHOB | aHATMTUYECKOH
IPYIIIBL.

3. JlaiiTe 00uIyIo XapakTepUCTUKY aHUOHOB 2 aHATUTHYECKOU TPYIIIBL.

4. Kakue aHMOHBI 2 aHAIUTHUYECKOHW IpYyMIIbI MPH JEHCTBUM MUHEPAIBHBIX KUCIOT JAlOT JETy4ue
coequHeHus? Hamummre cCOOTBETCTBYIOIME YPaBHEHHs pPEaKUMH. YKaKUTE€ CBOWCTBA 3THUX
COCIUHCHHM.

5. JlaiiTe oO11yI0 XapaKTepUCTUKY aHHOHOB 3 aHAJIMTUYECKON TPYIIIBI

6. Kakue aHMOHBI 3 aHATUTUYECKOW IPYIIBI MPU JEHCTBUU MHHEPAIbHBIX KHCIOT JAIOT JIETy4He
coequHeHus? Hanuimmre COOTBETCTBYIOIIME YPABHEHMSI XMMHUYECKUX PEAKLHUA M YKaXUTE
CBOMCTBA 9TUX COCIMHEHUN.

7. Ilepeuncnute  (QU3MKO-XMMUYECKHE METOJbl  aHaIM3a, UCIOJb3yeMble [UId  aHalu3a
HEOPraHWYECKUX BEIIECTB B AaHAIUTUYECKON XUMUH.

IInceMeHHbIE 3aJaHUS
1. Hanumnre ypaBHEHHs peakuuil oOHapyXeHHs cynb(aT - HOHA. YKaKHUTE€ aHAIUTUYECKUI

s dext. Kakas u3 Hux sBisercss papmaxoneiHon?

2. Hanummure ypaBHEHUs peakuii OOHapyXeHHUs XJIOpUI- HOHA B pacTBope. Kakas u3 HuX siBiseTcs
(bapmaxoneiHoin?

3. Hanummre ypaBHeHUs peakiuil 0OHapy>KeHUSI HUTPUT, HUTPAT-, alleTaT-HOHOB.

JI3.7. MeToasb! pa3ieseHusi M KOHIEHTPUPOBAHUSA BelIECTB B AHAJIMTHYECKON XMMHUHU

Bonpocsl 111 caMONOATOTOBKH

1. HazoBuTe OCHOBHbIE METOJbl pa3feieHUs M KOHUEHTPUPOBAHUS HEOPraHUYECKUX H
OpraHn4€CKuX BCIICCTB B AHAIMTHYECKOM XUMHUM.

2. JlaiiTe OONIyIO0 XapaKTEPUCTUKY METOaM Pa3JelIeHUs] ¥ KOHIICHTPUPOBAHUS HEOPTAHUUICCKUX U
OPraHUYECKUX BELIECTB B AaHAIMTUYECKON XUMUHU.

3. JlaiiTe xapakTepUCTHKY TOHKOCJIOMHON Xpomarorpadguu s aHaiu3a HEOPraHWYECKHX MU
OPraHn4Y€CKUX BCIICCTB.

IInceMeHHBbIE 3aJaHUS
1. Onumure OCHOBHBIE MEXaHU3MBI Pa3elieHUs] U KOHIIEHTPHUPOBAHUS HEOPTAaHUYECKUX BEIECTB.

2. Onumure MNPUMCHCHUC METOOB Pa3ACJICHUA U KOHIICHTPUPOBAHUS B (I)apMaKOHCI‘;IHOM aHaJIn3e.



JI3.8. AHasnu3 cyxoii cosim
Bonpocsl 111 caMOnOATOTOBKH
1. Haiite o011yt0 XapakKTepUCTUKY aHATIU3Y CYXOH COJIH.

2. Kakue Qpu3MKO-XMMHUYECKHE METO/IbI aHAIN3a MOKHO MCIOIb30BATH JIJISl aHAIN3a CYXHX COJEH?
3. IIpuMeHeHne CUCTEMAaTHYECKOTO aHAIN3a CYXOU COJIH.
4. TIpuMeHeHre IEMEHTOB APOOHOTO aHAM3a CyXOH COJIH.

IIncbMeHnHbIe 3a1aHUA
1. Onumunre OCHOBHBIE IPUHILIMIIBI AHAJIU3A CYXOU COJIN.

2. OnuimuTe OCHOBHOM aJITOPUTM aHaIM3a CyXOH COJIH.
3. CocTaBUTh CXeMy CUCTEMATHYECKOTO aHaJIM3a CMECH, CoJleprKalleil 2 KaTHoHa (IT0 OHOMY H 2 U
5 rpynmnsl) u 2 anvoHa (Jt00bix ). KaTHOHBI 1 aHUOHEI OMIPEIEINTh CAMUM Ha BBIOOP.

3agaun
3anaua 1. OnpenenuTe KaTUOHBI U AHUOHBI B CyXOH COJIU.
Coub 6enoro mBeTa XOpomio pacTBopumMa B Bone. PactBop conu 6/ niBetH, YacTHYHO BO3rOHSETCH,

BO3rOH ceporo usera. [Ipu neiicTBuu Ha CyXyro cosib pa30aBICHHON CEPHOU KUCIIOTHI IOSBIISIETCS
XapaKTepHbIA pe3KHi 3amax U BbIACIAETCS a3, BHI3bIBAIONIUI TOMYTHEHHUE 0apUTOBOM BOJIBI.
[IpenBapuTenpHblii aHAJAM3 PACTBOPA, IMOJIyYEHHOI'O PAcTBOPEHHUEM CYXOH COJIM B BOJE, Jall
MIOJIOXKUTEIIbHBIN PE3YyJIbTAaT B PEAKIUM C COJITHON KUCIOTON - BhINAJI Oesiblii 0CaI0K.
[Ipu BBINIOJIHEHUU CUCTEMATUYECKOI0 aHAJIN3a MPOILLIN PEAKLUHU CO CJIeAyIIHMH
AHAJTUTUYECKUMHU [TPU3HAKAMU

Hccnenyemas cmech PeaktuB nunu onepanus Habmonenus
0CaloK PactBop
Ncxonaublii pactBOp ConsiHas kucinora 21 Nel, Gemnbrit Nel, O\uiBeTHbIH
Ocapgok Nel Bopa ropsiuas Ne2, Oenblii No2, 6\userHbIii
PactBop Ne2 PIOHHH KaJus JKENTHIN B\uBerHsIit
PactBop Ne2 I'uppokecn aMMOHUS, | YEPHBIN Ne3,
KOHIIEHTPUPOBAHHBIN B\userHbIi1
PactBop Ne3 A3zoTHast KuciaoTa 10 | Oelblid B\uBerHbIi1
pH=1
PactBop Nel I'mppokcun Hatpust a0 | Ne4, 6\uiBeTHBI#
pH=7.
PactBop Ned ['exkcaHUTPOKOOONBTAT | WKENTHIH B\userHbIi1
HaTpUs
Hcxonnas cyxas conb | CepHas KACIOTa 2H IpH | [IposiBnsieT-cs1, pe3kuii
HarpeBaHun 3amax
Hcxonnas cyxas conp | Kapbonar narpus 30% | Oembrii No5, 6\userHbIit

IMPpU KUITAYCHHUN

PactBop Ne5 YkcycHasg Kucimota J0 | Ne6, O\tiBeTHBIIH
pH=7

PactBop Ne6 AHTUNIUPUH, cepHasg | _ KpaCHBIN
KHCII0Ta
KOHLETPUPOBAHHAS




3amaua 2. OnpenenuTe KaTUOHBI U AHUOHBI B CyXO# COJIH.
Conb, cocrosmiasi U3 TOITYOBIX, 3€JICHBIX M OENbIX KPUCTAJIIOB, HEPACTBOPMMA HHU B BOJE, HHU B

pa3baBiieHHBIX KHUCIO0Tax. PacTBop coim okpaiieH (cMech Toy0oro U 3€JI€HOr0), 0CaoK - Oelblil.
[Ipu aeficTBHM HA CyXYIO COJIb KOHLIECHTPUPOBAHHON CEPHOM KMCJIOTOM BBIACISETCS 3€JICHOBATHIN ra3
co crneunuueckuM, pe3kuM 3amnaxom. s cucTeMaTHYeCKOro aHajlu3a CoJib PAaCTBOPSIIOT B BOJE U
aHAJIM3UPYIOT OTAEIBHO PacTBOP, OTAEIBHO OCAJIOK.

[IpenBapuTenbHbIil aHAIM3 PacTBOpA HAJ OCAJAKOM Jall MOJOXKUTENbHBIN pe3ylbTaT B PEakluu C
THJIPOKCHIOM aMMOHHS - BBINIAJ OCAJ0K, PACTBOPUMEBIN B HM30BITKE PEaKTHBA, ¢ OOpa30BaHHEM

HHTCHCHUBHO CUHET0, paCTBOpaA.

ITpu BBINOJIHEHUHU CUCTEMATHYECKOI0 aHAJIM3a MPOLLIN PEaKLUU CO CIEYIOIUMHU
AHAJIUTUYECKUMHU [TPU3HAKAMU

Uccnenyemas cmech PeaktuB unu onepanus HaOmronenus
0CaJIoK pacTBop
Ucxonupiii  pactBop | CepHas  kucnora, 2H, | Nel, Oenbrii Nel, cunuit
B35IThI  BMECTE€  C | BOJsHas OaHs
0CaJIKOM
OcanoxNel KapGonar watpust mpu | Ne2, Genbiid B\tipreTHbIi
KUIISTYCHU U
OcamoxNe2 VYKcycHasg Kucimota IIpu | No2,
HarpeBaHuu O\lIBETHBII.
PactBop Ne2 buoxpomar kanus KENTHIN B\uBeTHbIi,
PactBop Nel Cepnas kucnora 2H 10 | Ne3, u€pHubiit Ne3, 3enénpiit
pH>7 THOCYIB(hAT
HaATpUA TB., npu
HarpeBaHuu
OcanoxNe3 A30THag KucioTa T0pu | Ned, rony6oit
HarpeBaHUU
PactBop Ne3 CepHas kucnora 2H Oenblii No4,6\uiBeTH.
PactBop Ne4 dTopun HATPUL benprii,xeneobpasn | b\iseTHbrit
Bl
PactBop Ned I'mapoxcun aMMOHHUS | CUHHI.
M30BITOK
PactBop Ne3 JIMMEeTUITIMOKCHM B | An10-KpacHsl O\tiBeTHBII
MPUCYTCTBUU THAPOKCHU]T
aMMOHUS
PactBop Ne3 CepoBonopon, consiHast | No4, u€pHbIit B\uBerHbIi
KHCJIOTa
Ocagok Ne4 COoJITHas KHUCJIOTa YEPHBIN Ne5, B\userHsblit
PactBop Ne5 CepoBomopon, coJisiHas | KENTHIN B\userHbIit
KHCJIOTa
HcxomHas coib KapGonar wnatrpus 30% | Genblid B\userHsIit
MIPU KUTISTYCHUN
PactBop Ne6 A3oTHasg Kuciaora Mpu | _ Ne7, B\uiseTHbIi
KUTISTYCHU U pi(o)
MpeKpanieHuu
BBIJICJICHUS Ta3a.
Ocanok Ne5 KapOonat ammonust - Ne8, B\userHslii
PactBop Ne8 A3zotnas kucnora pH=1 OeJIbIit B\userHsIit




PactBop Ne7

Xiopug
IIPUCYTCTBUU
KHUCJIIOTHI.

Oapus B
a30THOM

Oenbli

B\userHsIit




Paznen 2. KoamuecTtBeHHbIH aHaau3. Kncj0THO-0CHOBHOE TUTPOBaHME
JI3.9. Beenenue B 00beMHbINH aHAIHU3. CIIOCOOBI BhIPAKEHUSI KOHUEHTPAUMM B THATPUMETPHUH.
TexHuka padoThbl ¢ TeXHUYECKUMHU M AHAJTUTHYECKUMH Becamu. ['paBumerpus
Bonpocs! 1151 caMoOnoAr0TOBKH
5. CnocoObl BeIpaXXKeHHsI KOHIIEHTPALMU B TUTPUMETPUUECKOM aHaIu3€e (MOJIIpHasi KOHLEHTpaLus,

MOJIIpHAsT KOHIIEHTPAIUsl SKBUBAJICHTA, TUTP, TATPUMETpUUYECKUN (pakTop mepecuera (TUTP IO
OTpEeICIAEMOMY BEIIECTBY ), HOTPABOYHBIN KO (HUIIUEHT).

Pacder mMacchl cTaHIAPTHOTO BEIIECTBA, HEOOXOAMMOM ISl TPUTOTOBIICHHUS TUTPAHTA.

Pacyer kKOHIIEHTpALIUK TUTPAHTA TPH €T0 CTAHIAPTU3AIIHH.

OCHOBHBIE TIOHSITHS TPABUMETPUIECKOTO aHAIIN3A.

© o N o

Krnaccudukanus METo0B T'paBUMETPHUECKOTO aHamu3a (METOJ OCaXICHHS, METOJ OTTOHKH,

METOJI BBIJICIICHUS, TEPMOTPAaBUMETPHUCCKUI aHAIIN3).

10. Ocaxpnaemas U TpaBUMeTpuueckas (BecoBas) GOpMbI; TpeOOBaHUS, PEIbSIBIIEMbIC K dTHM
dhopmam.

11. TpeboBanwsi, TPEIBSBISAEMbIE K OCAJUTEINIO, IPOMBIBHON YKHUIKOCTH.

12. [TonsTHE O MpUpoOIEe 00pa30BaHUS OCAIKOB.

13.  IIpumepsl rpaBUMETPUYCCKHX ONPEACICHUN B XUMUIECKOM U (hapMaIleBTHUECKOM aHAN3e.

IIncbMeHHbBIE 3aJaHUA
1. U3mepenue 00BbEMOB B XMUMHUYECKOM aHAJIM3E: €IUHUIIBLI U3MEPEHUs], MOoCyaa I TOYHBIX U

TEXHUYECKUX U3MEPEHUI.

Onucatb OCHOBHBIE CIIOCOOBI BBIPAKEHUSI KOHIIEHTPAIIMU B aHATUTHYECKON XUMHUU.
[TpuBecTH 001TYyI0 XapaKTEPUCTHKY TPABUMETPHUYECKOTO aHATTN3A.

I'pagyupoBka MEpHOI MOCY/IbI.

SNl S AN

XapakTepucTUKa BeCO-U3MEPUTENIbHBIX TPUOOPOB.

3agaun
3amaua 1. K 550 mu 0,1925 M pactBopa colisiHOM KUCIOTHI puOaBUiIn 50 MII COISTHOM KUCIIOTHI €
tutpom 0,02370 r/mi. BeraucauTh MOISPHYIO KOHIIEHTPAIMIO U TUTP MOTYYEHHOTO pacTBOpa.

3anaua 2. Kakoif 00bem Bobl He00xoauMo 100aBuTh K 1 11 0,5300 M pacTBOpY CONSIHON KUCIIOTHI,
4yT100b! OSyunTh 0,5000 M pactBOp CONIHON KUCIOTHI.

3anava 3. B Boxe pactBopuiu 28,00 r XMMHUYECKH YUCTOrO ruapokcuja kanus u 40,20
TUJIPOKCHUIA HAaTpud U pa3daBuiu Booi 10 1500 mi. BeucInTh MOJISIPHYIO KOHLIEHTPALINIO
IIOJIyYEHHOT'O pacTBoOpa.

JI3.10. TurpoBaHHbBIE PACTBOPBI, X CTaHAApTH3aNMA. THNOBBIE pacyeThl B IPAMOM H
00paTHOM THUTPOBAHUH
Bonpocs! 111 caMonoaroToBKu

1. TutpumeTrpudeckuil aHaIU3 (TUTPUMETPHS).

2. OCHOBHBIE MOHATHS: aJTMKBOTA, TUTPAHT, TUTPOBAHHE, TOUKA SKBUBAJICHTHOCTH, KOHEYHAsI TOUKA
TUTPOBAHHUS, MHIUKATOP, KPUBAsK TUTPOBAHMSI, CTETIEHb OTTHTPOBAHHOCTH, YPOBEHb TUTPOBAHUSI.
TpeboBanwsi, TpeabIBIsEMbIE K PEAKITUSIM B THTPUMETPHUH.

PeakTuBbl, NpuMeHseMble B TATPUMETPUUYECKOM aHAJIN3€, CTAaH/IapTHBIE BEIIECTBA, TUTPAHTBI.
TurmoBsie pacyeTsl B TATPUMETPHUYECKOM aHAIH3E.

o o~ w

Knaccudukanuss METOA0B TUTPUMETPHUUECKOTO aHAIM3a: KHUCIOTHO-OCHOBHOE, OKHCIMTEIbHO-
BOCCTAHOBUTENBHOE, OCAJUTEIIBHOE, KOMIUIEKCUMETPUUECKOE M KOMIUIEKCOHOMETPUYECKOE
TUTPOBAHUE.



7. Buasl (mpriemMbl) TUTpOBaHUS (TIpsiMOe, 00paTHOE, 3aMECTUTEIBHOE).
8. CrnocoOsI omnpesenieHust (OTACIbHBIX HABECOK, ATMKBOTHBIX YacTeH).
9. MeToapl yCTaHOBJICHHSI KOHEYHOW TOYKH TUTPOBAHUS (BU3yalbHbIC, THCTPYMECHTAILHBIC).

IIucbMeHHBIE 3a7aHUs
1. HaTB XapaKTEPUCTUKY OCHOBHBIM IIOHATHAM 00BEMHOTO daHalln3a, TUTPAHT, aJIUKBOTA, T.3. U

T.K.T.,MHUKATOP, CTETIEHb OTTUTPOBAHHOCTH CKAa4€K TUTPOBAHMUS, T.H.CK, T.K.CK.
Uto Takoe kpuBas TUTpoBaHUA? XapaKTepUCTUKA KPUBOU TUTPOBAHUSI.
TpeOGoBaHus K peakysIM B TATPUMETPUYECKOM aHAIH3E.

Kaxkue BeliecTBa Ha3bpIBAIOT MEPBUYHBIMU CTaHAAPTAMHU, & KAKUE

BTOpUuHbIMU? [IpuBenUTE MPUMEPHI.

[IpuroToBneHue craHJapTHBIX PACTBOPOB U3 (PUKCAHAIIOB.

B ueM cyTh METO/10B OT/ICIIBHBIX HABECOK U MUIMIETUPOBAHUSI.

Kak xnaccupuuupyroTr TUTPUMETPUUECKHE METO/IBI 110 TUITY UCTIOIb3YEMbIX ?

© oo N A~ LN

HaTL XapaKTCPUCTHUKY OCHOBHBIM BHJaM TUTPOBAHUA: IIPAMOC, 06paTHO€, KOCBCHHOC.

3agaun

3anaga 1. B 500 mn pactBopa coaepxkutcs 2,6578 r kapOoHara HaTpus. Beraucauts Tutp
KapOOHaTa HaTpus, TATP KapOOHATa HATPHS MO COJITHOW KHCIIOTE U MOJIIPHYIO KOHLICHTPALIUIO
HKBHBAJICHTA KapOOHATa HATPHS MPU HEUTpanu3anuu 3Toro pactsopa ao 1) CO2 2) NaHCO3.

3anaya 2. Kakoit 06bem 4 M consiHOM KUCIOTH HeoOxoauMo npudasuth k 500 M pacTBopa
COJISTHOHM KHCIIOTHI C TUTPOM T10 OKCcUY Kanblus paBHbIM 0,08400 r/mi1, 4T0 OBI MOIXYYUTH PACTBOP
C TUTPOM 110 OKcuy Kanblus paBHbIM 0,09000 r/mi.

3amaua 3. Kakas macca menoun, coaepsxkameid 98% NaOH u 2% unaudepeHTHBIX TpuMeceid,
HeoOxoauma s puroroiaeHus 200 mun 0,1000 M pactBopa.

3amaua 4. Kakoii 00beM COsTHOM KUCIOTHI (TIOTHOCTH 1,19 1/cM3) HE0OX01uM U1 PUTOTOBIICHUS
1 10,1000 M pactBopa.

3anaua 5. J{ns npurorosnenus 500 miu pactBopa 66110 B3aT0 20,00 MIT CONHOM KMCIOTHI
(utotHOCTH 1,19 r/cM3). BeIuucanTh MOJIIPHYIO KOHIICHTPAIIUIO TIOYYEHHOTO PacTBOPA.

JI3.11. AnkaJauMeTpusi CHIIbHBIX U CJIA0BIX KUCJIOT
Bonpocsl 111 caMOnOATOTOBKH

1. CymHoCTh anKaJIuMeTpUYeCKOro TUTPOBAHHUS.

2. OCHOBHBIE peaKIM1 U TUTPAHTHI METOIA.

3. MHnukaTopsl MeTO/1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUSI.

4. NonHas, xpoMmodopHas, HOHHO-XpOMO(OpHas Teopus HMHIUKATOPOB KHCIOTHO-OCHOBHOTO
TUTPOBAHUS.

o

Ilokazarens TUTPOBaHUS MHAMKATOPA U UHTEPBAJI N3MEHEHHUS €r0 OKPACKH.
Knaccudukanuss muaukatopoB (mo cnocoOy NPUMEHEHHs, 0 IBETHOCTH, IO MEXaHU3MY
MIPOLIECCOB B3aUMOJICHCTBUS C TUTPAHTOM).

S

7. HpI/IMepLI TUIINYHBIX UHAUKATOPOB KHCIIOTHO-OCHOBHOI'O TUTPOBAHUS.

o

KpI/IBLIC KHCJIOTHO-OCHOBHOI'O TUTPOBAHUA.
9. Pacqu, MNOCTPOCHUC U aHAJIN3 THUIHWYHBIX KPUBBIX TUTPOBAHUA CUIILHOM U CJIa00H KHMCIIOTHI
IICJI0YbH0.



IInceMeHHbBIE 3aJaHUA

1. JlaiiTe onpeneneHue aaKaIuMETPUH.

2. Kakas peakiusi cpenbl IO T.3. XapaKTepHa MpPH TUTPOBAHUM CJIa0OW KUCIOTHI CHIIBHBIM
OCHOBaHUEM?

3. Kakas peakiust cpefpl B T.3. XapaKTepHa MPH TUTPOBAHUU CHUIBHBIX KHCIOT? OT 4ero oHa
3aBUCUT?

4. Kakue MHIUKATOPHI UCTOIb3YIOTCS MPU TUTPOBAHUU CUIBHBIX U cladbIx kucioT? Ot yero Oyner
3aBHCETH €ro BeIOOp?

5. Kak BBIMISIIUT KpUBasi TATPOBAHUS AJIs CUJIbHBIX U cla0bIX KUCIOT? OT 4ero 3aBUCUT CKaYOK Ha
KpUBO1?

6. [louemy peaxiusi cpeipl B B T.3. NMPU TUTPOBAHHUU CJIA00W KHUCIOTHI CHJIBHBIM OCHOBAaHUEM
menoyHas? Hamumure hopmyny pacyera.

7. UeM MOTryT OBITH OOYCIIOBJICHBI OIIMOKHU OMpPENENICHUS MPU TUTPOBAHUU CHIIBHBIX M CJIA0BIX
KHCJIOT

8. OxapakTepu3yiite XHMHYECKHE, WHIUKATOPHBIC W BH3yaJbHbIC OIIMOKH, BO3MOXKHBIC IIPU
aJIKaIMMEeTPUH cIa0bIX KUCTIOT.

3agaun

3anaga 1. HaBecky maBeneBoii kucnotel Maccoit 0,6000 T pacTBOpHIM B MEPHOH KOJIOE
BMectuMocTbio 100 mut. Ha TutpoBanue 20 M1 moay4eHHOI0 pacTBOpa uspacxonoaHo 18,34 mu
HaTpus ruapokcuaa. OnpeneauTs MOJISIPHYIO KOHIICHTPALIUIO HATPUS TUAPOKCHIA U €0 TUTP TI0
1aBEJIEBOM KUCIIOTE.

3anava 2. BeluuciauTh MOJIIpHYIO KOHLIEHTPALMIO HATPUS THAPOKCUA, €M0 TUTP U TUPT IO
COJIIHOM KHCIIOTE, €C/ii Ha TUTpoBaHue 20 M1 pacTBOpa HaTpus ruapokcuaa pacxoayercs 19,20 ma
0,1000 M pacTBOpa COJITHOM KHCIOTHI, IPUTOTOBJICHHOW U3 (PHKCaHATIA.

3anaua 3. HaBecky menoun maccoit 0,5341 r, copepxaiueid 92% HaTtpus rugpokcuaa u 8%
uHAUPPEPEHTHBIX TPUMECEH, PACTBOPUIIM U JJOBEIH JI0 METKH B MEPHOM KOJIOE BMECTUMOCTBIO
100 M. OnpenenuTs MOJIIPHYIO KOHLIEHTPALUIO COISTHON KUCIOTHI, TUTP COJISTHOM KUCIIOTHI U €
TUTP TIO HATPHUIO TUJPOKCHUTY, €CJIM Ha TUTPOBaHKE 15 MJT pacTBOpa HATPHS THAPOKCHIA
pacxonyercs 19,5 M1 pacTBOpa COJNSIHOM KUCIOTHI.

3amaua 4. Kakoii 00beM pacTBOpa cepHOM KUCIOTHI ¢ MaccoBoit noneit 9,3% (rotHocts 1,05
r/cm3) notpelyetcs it npuroroBienus 40 mi 0,35 M pacTBopa cepHON KUCIOTHI.

3anaya 5. Jo kakoro o0bemMa Hy>KHO JIOBECTH pacTBOp, B KOTOPOM cojiepxkutcs 1,532 r HaTpus
TMJIPOKCUA, 4TO OBl HA TATPOBAHKE €ro ANUKBOTHI B 20 M1 u3pacxogoBasioch 14,70 M pacTBopa
cositHOM KUCIOTHI ¢ TuTpoM 0,003800 r/mut.

3angaua 6. Jlo kakoro oobeMa Hy»KHO JIOBECTH pPacTBOp, B KOTOPOM coaepkutcs 1,532 r Hatpus
THAPOKCH]IA, YTO OBl HA TUTPOBAHUE €T0 ATMKBOTHI B 20 Mut u3pacxomoBaiiock 14,70 mi pacTBopa
cosstHOH kucnoTel ¢ TutpoM 0,003800 r/mut.

3anava 7. Kakyro maccy 11aBesneBoil KUCIOThI HY’KHO B34Th, UTO Obl Ha €€ TUTPOBaHHE
pacxonosanochk 20 mi 0,1 M pacTBopa HaTpusi THAPOKCHIA.

3amaua 8. HaBecky HensBecTHOTO BeniecTBa Maccoi 2,000 r pacTBOPUIIN B MEPHOU KOJIOE
BMectuMocThio 100 M. Ha TutpoBanue 25 M uspacxonosaiu 20 mi 0,4455 M pactBopa constHON
KHCIOThI. OnpeenuTe, YTO 3a BEUIECTBO HAXOJUJIOCh B paCTBOPE: HATPUSI TUAPOKCU UITH KaJIUS
ruapokcun’?

3anava 9. Beruucnuth MOJIIPHYIO KOHLIEHTPALIMIO U TUTP PacTBOpa COJISIHOM KUCIIOTHI, €CIIM Ha
tutpoBanue 0,4217 r 6ypsl pacxogoBaiock 17,5 Mi1 3TOH KUCIOTHI.



JI3.12. AuuauMeTpusi CHIbLHBIX U CJ1a0bIX OCHOBAHUM

BOHpOCLI AJId CAaMONIOAT0OTOBKH

1.
2.

OO6m1ast XxapakTeprCTHKa allMIMMETPUUECKOTO OIIPEICIICHUS CHIIBHBIX M CJIA0BIX OCHOBAHHIA.
OO0myr0o XapakTepUCTHKA KPHUBBIX allUIUMETPUYECKOTO THUTPOBAHMS CHIIBHBIX M CIAOBIX
OCHOBaHUI.

TI/IHOBBIG pvaeTH, HGO6XOIII/IMLIC JJIA HOCTpOGHI/ISI KpI/IBbIX TI/ITpOBaHI/ISI CUJIBHBIX U cna61;1x
OCHOBAaHWI CHJIILHBIMH KMCJIOTaMH.

Knaccuukanus KuCI0THO-OCHOBHBIX HHAMKATOPOB (IT0 CIIOCO0Y MPUMEHEHHS, 110 IIBETHOCTH, IO
MEXaHU3MY IIPOIIECCOB B3aUMOJICHCTBUSI C TUTPAHTOM).

Tpe60BaH1/1;1, HpeI[’bHBJISIeMbIG K KHUCJIOTHO-OCHOBHBIM I/IH[[I/IKaTopaM.

TurnoBsle pacyeTbl MacCbl M MAacCOBOW JOJIM OINPEAEIIIEMOrO BELIECTBA IO PE3yJbTaTaM
AU IUMETPUIECKOTO ONPECIICHHS CHIIBHBIX M CJIA0BIX KHCIIOT.

IIncbMeHHbBIE 3aaHUA

1. aiiTe onpeaeneHue anuJanMeTpUH.

2. [IpuBenure mpuUMephl TUTPAHTOB U YCTAHOBOYHBIX BEUIECTB, UCIIOIB3YIOIIUXCS MPU TUTPOBAHUU
CHJIBHBIX U CJIA0BIX OCHOBAaHUM?

3. Kakas peakius cpeibl XapakTepHa 10 T.3., B T.3. H TIOCJIE TPH TUTPOBAHUU CHIILHOTO OCHOBAHUS?

4, Kak BBIMISAUT KpUBasi TATPOBAHUS CHIIBHOTO OCHOBaHUs? OT Yero 3aBUCUT CKauyOK Ha KpUBOH?

5. IlpemnoxuTe HHANKATOPHI, KOTOPHIE MOKHO MUCIIOJIb30BATh MPH BeaudrHe ckauka pH ot 7,5 mo 3.
MOJKHO JIM B JJAHHOM CJTydae UCIOIb30BaTh GeHOIPTaICHH?

6. OxapakTepu3yiiTe XUMHYECKHE, WHIUKATOPHbIE U BH3yaJbHbIE OIIMOKH, BO3MOXKHBIC IIPU
TUTPOBAHUU CIA0BIX M CHJIbHBIX OCHOBAaHHUM.

7. IlpuBenute nmpuMephl BEIIECTB, UCIOJIB3YEMBIX JUIsl TATPOBAHMS CIa0bIX OcCHOBaHuM. Hamummre
pEeaKIHIo B3aUMOICHCTBUSI.

3agaum

3amaua 1. IIpu ananuze paccoina 5,00 M1 ero mponycTHIIA Yepe3 KOJIOHKY ¢ KaTHOHUTOM B H+ -
(opMe, BBITEKAIOLINI pacTBOP M MPOMBIBHBIE BO/IbI COOpAI B MEPHYIO KOJIOY BMECTUMOCTBIO
250,0 mi1 1 pacTBOp JoBeNH 10 MeTKH Bojoi. Ha tutpoBanue 20,00 M1 mory4eHHOTO pacTBOpa
u3pacxonosanu 18,45 mn 0,1 M pactBopa Hatpus ruapokcuaa (K =0,9612). Beruncnutsb
KOHIICHTPALIMIO HATPHS XJIOPUIA B PAcCoIIe.

3anaua 2. Kakyro maccy aMMOHUS XJI0puaa, coaepsxaiyto okoso 30% ammuaka, B3sIu AJis
aHayn3a, eciu nocie godasnenus k Heit 50,00 i 0,1000 M pactBopa HaTpusi THAPOKCHUIA U
HarpeBaHus J0 MOJHOTO yAaJeHUs aMMHIaKa H30BITOK HATPUs THIPOKCH 1A OTTUTpoBaiH 25,00 M
0,1000 M pacTBOpOM COJSTHON KUCTOTHI?

3anayva 3. Kakyro maccy HaTpus HUTpaTa CeayeT B3sATh AJS aHallu3a, YTOObI MOocie
BOCCTaHOBJICHUSI HUTPAT-UOHA BBIJEIMBIIEHCS aMMuak Mor O0bITh riorsoniex 40,0 ma 0,1 M
PacTBOPOM COJISTHOHM KUCIIOTHI U U30BITOK KUCIOTHI oTTHTpoBaH 20,0 mit 0,1 M pactBopoM HaTpus
TUapoKcHUaa?

3anaua 4. HaBecky aMMOHUS cyib(aTa pacTBOPWIM B MepHO# Kosibe BMecTumocTbio 100,0 mit. K
20,00 mu pactBopa qobasmmm 50,00 mut 0,1122 M pacTBOp HaTpusi THAPOKCHU]IA U HATPEITH 10
IIOJIHOTO yAaneHus: ammuaka. Ocratku menoun orturposanu 18,00 mir pacTBopa COJIIHON KUCIIOTBI
(20,00 M pacTBOpa HaTpusl TUAPOKCHAA SKBUBaICHTHI 21,00 M1 pacTBOpa COJITHON KUCIIOTHI).
Kakas macca ammoHus cynb(daTa coepkanach B HCXOJHOM pacTBope?
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3amaua 5. [ onpeneneHus aMMOHUITHOTO a30Ta HaBECKY ynoOpeHus o0padoranu (hopMalnHOM.
Ha neitTpanuzanuio BelIeIUBIIEHCS KUCTOTHI M3pacxoaoBainu 21,00 mi pactBopa HaTpust
ruapokcuaa (TNaOH = 0.003991 r/mn). Kakyro HaBecKy claemyeT B3sTh AJIs aHAIHU3a, eCITH
coJiep>KaHue a30Ta B y1oOpeHuu cocraiseT npumepro 20%?

JI3.13. Kncs10THO-0CHOBHOE TUTPOBaHMeE COJIeil B BOJHOM cpeje

BOHpOCLI AJId CaMOoNIoATroTOBKHA

1.

OOmast ~ XapakTepUCTHKa  KHCIOTHO-OCHOBHOTO  THUTPOBAaHHS  COJIEH  OJAHOMPOTOHHBIX
JIEKTPOJIUTOB.

OO11ast XapakTeprCTUKA KPUBBIX KUCIIOTHO-OCHOBHOT'O TUTPOBAHMSI COJIEN OJTHONIPOTOHHBIX HJIEK-
TPOJIUTOB.

TunoBsie pacyerbl, HEOOXOAMMBIC JUISI KPUBBIX KHUCIOTHO-OCHOBHOTO THTPOBAaHHUS COJIEH
OJTHOIIPO-TOHHBIX JIEKTPOJIUTOB.

Tunossle pacyeTbl Maccbl U MacCOBOH JOJNM OIPEJENIIEMOr0 BELIECTBA II0 pe3yibTaTaM
KHUCJIOTHO-OCHOBHOT'O TUTPOBAHUS COJIEH OJHONPOTOHHBIX 3JIEKTPOJIUTOB.

IIucbMeHHBIE 3a7aHUs

1.

HpI/IBe,I[I/ITe IMPUMCPLBI COJIEH CHUJIBHBIX OCHOBAHMHM H CJIA0BIX OAHOOCHOBHBIX KHMCIJIOT, coJien
c1a0bIX OCHOBAHUI U CHJIBHBIX KHCIIOT.

2. Kak onpenenuTh BO3MOXHOCTh THTPOBAaHUS Takux coseid? Kakue XapaKTepUCTUKH MPH 3TOM
MO>KHO HCIOJIb30BaTh?

3. Uro Takoe Ka' u Kb'? Kak paccuntars KOHCTaHTBI THAPOIIM3A COJICH?

4. Kak BBIMJISIAAT KPUBbIE TUTPOBAHUS COJIEH OJHOMPOTOHHBIX 3JEKTPOIUTOB? OT 4Yero 3aBHCUT
BEJIMYMHA CKa4YKa Ha KPUBOH ?

5. Kakwue Buapl omuOoK XapakTepHbI AJs TATPOBAHUS COJIeit?

6. [IpuBenure metonuku onpenenenus NH4CI B: 1) npsamom meToae TUTpoBaHus; 2) oopaTHOM; 3)
KOCBEHHBIM ((hOpPMOJILHOE TUTPOBAHHE).

7. KakoBbl 0COOEHHOCTH ONPEAETICHUS COJIM CUIIBHOM KUCIIOTHI U ci1aboro ocHoBaHus? PaccmoTpeTs
Ha MpUMepe HOBOKaWHA THAPOXIIOPUIA.

8. ObparHoe TuUTpoBaHME: OOpaTHas AUWAMMETPHs, OOpaTHas ajmKanuMeTpus. MHmukamms T.5.,
IPUMEPBI ONPEACTICHUHN.

3amaun

3anaua 1. K pactBopy conepxamiemy 0,3655 r Hatpust kapboHaTa Mapku «x.4.» no6asuiau 40,00 M
pacTBopa XJOpHOU KUCIOThI. PacTBOp MPOKUMATUIIN AJIsl yJAJIEHUs YTIIEKUCIIOro ra3a U Ha
TUTPOBaHME U30BITKA XJIOPHOM KUCIOTHI U3pacxomoBanu 11,25 mu HaTpus ruapokcuna (25,00 ma
HaTpHUsI THAPOKCUA SKBUBAJIEHTHBI 27,40 M1 pacTBOpa XJIOPHOM KUCIIOTHI). ONpenenuThb
HOPMaJIbHYIO KOHLEHTPALUIO HATPHsI TUAPOKCUIA U XJIIOPHOM KUCIIOTHI.

3amaua 2. V3 naBecku ¢ropanarura maccoi 1,000 r Beraenunu Gprop aucTUiuIsueit. JJucTumisaT
HeTpann3oBaliu pacTBOPOM HaTpust ruapokcuaa 10 pH 3,5. 3arem ropsiunit pactBop K2SiF6
ortutpoBanu 9,85 mi 0,1 M pactBopa Hatpus runpokcuaa (K = 1,023) ¢ benondranennom.
BrerancnuTh MaccoByro 10110 GpTopa B 00pasiie.

K2SiF6 + 4NaOH = 2KF + 4NaF + SiO2 + 2H20

3amaua 3. OnpenenuTs NOCTOSHHYIO )KECTKOCTh BOJIbI, eciu K 100,0 mi1 nucciaeayeMoi Bobl

npubasunu 20,00 ma pacTBopa HaTpus kapOoHata (TuTp HaTpus kKapOOHATa MO KAJIBIUIO OKCUAY
0,003000 r/mit), cMeCh MPOKUTISATHIIN U TIOCTE OTACTICHHS 0CaaKa KapOOHATOB KalbIUs M MarHus
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n30BITOK HaTpus KapOoHaTta oTTuTpoBanu 17,30 Mt pactBopom cossiHoM KucioTsl (20,00 mut
pacTBopa Hatpus kapOoHaTa 3KBUBaICHTHBI 21,00 M1 pacTBOpa COSTHOM KUCIIOTHI).

3anaua 4. HaBecky anatutoBoit Mmyku Maccoit 5,000 1 mocie KUMsueHust ¢ «IapCcKoil BOJKOM»
MEPEHECITH B MEPHYIO K0JIOY BMeCTUMOCTBIO 250,0 MJI 1 pacTBOP B KOJIOE JOBEIIN IO METKH BOJOU
IUCTUILTMPOBaHHOM. V3 MepHO# K0s10b!I B3sH 5,00 Mut 1 ocaaniu B Buze hocdatsl B Buze
Monubiodochara ammonus. [lomydennsiit ocagok pactopuiau B 50,00 M 0,2000 M pactBopa
KaJusl THIPOKCH A, H30BITOK KoToporo ortutpoBaiu 30,00 ma 0,1971 H. pacTBopoM cepHOU
KHCJIOTHI 10 o0ecriBeurnBanus 1o GpeHodraienny. Beraucnuth MaccoByro nomro P205 B o6pasiie.

JI3.14. Kucj10THO-OCHOBHOE TUTPOBAHME MHOTOOCHOBHBIX KHUCJIOT M UX COJIei
Bonpocs! 1151 caMoOnoAr0TOBKH

1. OGmas XapakTepHCTUKa KUCIOTHO-OCHOBHOTO THTPOBAaHUS MHOTONPOTOHHBIX KHCIOT, COJIEH
MHOTOIIPOTOHHBIX IEKTPOJIUTOB;

2. OOwias xapakTepUCTUKA KPUBBIX KHUCIOTHO-OCHOBHOIO TUTPOBAHUS MHOTOIPOTOHHBIX KHCIIOT,
COJIE MHOT'OIIPOTOHHBIX 3JIEKTPOJIUTOB;

3. TumoBele  pacueTsl, HEOOXOMUMBIE JUISI KPUBBIX  KHCIOTHO-OCHOBHOTO  THUTPOBAHUS
MHOT'OIIPOTOHHBIX KHUCJIOT, COJIEH MHOTOIIPOTOHHBIX 3JIEKTPOJIUTOB,;

4. TunoBble pacyeTbl Macchl U MacCOBOW JOJM OINPEAENseMOro BELIECTBa IO pe3yJbTaTaM
KHMCJIOTHO-OCHOBHOTO ~ TUTPOBAaHUS MHOTONPOTOHHBIX KHUCJIOT, COJIEH MHOTOINPOTOHHBIX
JJIEKTPOJIUTOB.

ITuceMeHHbIE 3a1aHUA
1. Kak onpenenutb BO3MOKHOCTh TUTPOBAHHSI MHOTOOCHOBHBIX KUCJIOT U X COJIEH?

2. Ilpum kakux ycnoBusx (pukcupyroTcs ase T.3. nuddepennupoano? [IpuBeanre npuMepsl TakuxX
KHCJIOT U HAIIMIINUTE YPAaBHEHUS UX JUCCOLUALINY.

3. OcobeHHOCTH TUTPOBAHMS TPEXOCHOBHBIX KUCIOT. [Ipumeps! pacuera pH B T.H.T., B T.3.

4. TloueMy MHOIOOCHOBHBIE KHUCIIOTHI HEJb3sl IE€PETUTPOBATh HAa IMPOMEXKYTOUYHOM  CTyNEHHU
HeuTpanu3auuu?

5. Kakue ommOKu MOTYT HpOSBIATHCS B TUTPOBAHUHU CPEIHUX COJEH HA  IPOMEXKYTOUHOU M
KOHEYHOH CTYNEHHU HeUTpain3anuu?

6. IlpuBeauTe mpUMepbI KUCIIBIX COJIEH MHOTOOCHOBHBIX KMCIIOT U ypaBHEHHS UX Auccounanuu. Kak
onpeaensiercss pH B T.H.T. ¥ BO3MOKHOCTb UX TUTPOBAHUS?

7. IlpuBeauTte mpuMephl KUCIBIX COJIEH, /Ul KOTOPBIX BO3MOKHA aJIKAIMMETPUS, alluAMMETpPUS.
Kaxue u3 KucnpIx cosieii HEBO3MOYKHO OIIPENEIUTH KUCIOTHO-OCHOBHBIM METOIOM?

3agaun

3anayva 1. [Ipu nomyyeHUM 3KCTpaKIMOHHON (HOCHOPHON KUCIOTHI IPOOY peaKIIMOHHOM MacChl
oobsemom 10,00 mi paz6asunu 1o 500 M. Ha tutpoBanue 25,00 My mostyueHHOTO pacTBOpa B
MPUCYTCTBUHU UHJIMKATOPAa METHIIOBOTO OpaHKeBOro uzpacxoaosano 20,12 M HaTpus THAPOKCHIA
(TuTp HaTpUs ruApokcuaa o cepHoit kucaore 0,004901 r/mi), a Ha TATPOBAHKE TAKOT'O K€ 00beMa
¢ penondranenrom 32,01 M1 HaTpUs TUAPOKCHUIA. BEIYUCIUTD KOHIICHTPAIMIO CEPHON KUCIIOTHI U
¢dbocdopHOIi KUCTOTHI B T/

3amaua 2. [IpobOy skcrpakimorHon pochopHoit kuciaots oobeMom 5,00 M1 pazdaBuiu BOAOU
muctTuipoBanHoi 10 250,0 mu. Ha tutposanue 20,00 Mit 1oJIy4€HHOTO pacTBOpa B IPUCYTCTBUH
METHIIOBOTO OpaHXkeBoro mipacxoaosanu 11,20 M pactBopa HaTpUs THAPOKCHA C TUTPOM
pasubM 0,004014 r/mn. Ha TutpoBanue Takoii sxe npoOsl ¢ GpeHondrarenHoM U3pacxoJ0BaHO
23,60 mu HaTpust ruapokcuaa. Beraucants konuentpanuio H3PO4 u Ca(H2PO4)2 B peakuroHHOM
Mmacce B I/11.
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H3PO4 + NaOH = NaH2PO4 + H20
H3PO4 + 2NaOH = Na2HPO4 + 2H20
Ca(H2PO4)2 + 2NaOH = CaHPO4 + Na2HPO4 + 2H20

3amaua 3. HaBecky Na2CO3 maccoii 0,1032 r o6padoTan 50,00 mut 0,09496 M pacteopom HCI,
n30bITOK KuCIOTh oTTUTpoBain 24,80 Mt 0,1 M NaOH (K = 1,298) no MeTHI10BOMY OpaHXEBOMY.
Brruncnuth MaccoByto oo nHau(QepeHTHbIX pumMeceit B oopasiie.

3anaga 4. K pactBopy, cogepxamemy 0,3655 r Na2CO3 mapku «x.4.», ro6asminu 40,00 mi
pactBopa HCIO4. PacTBOp NpOKHUIATHIIM JJIs1 yIaJI€HUS YTIEKUCIIOTO Ta3a U Ha TATPOBAHKE
n30biTka HC104 u3pacxonosanu 11,25 mi NaOH (25,00 M pactBopa NaOH skBuBanentust 27,40
M pacteopa HC104). Onpenenuts MossipHyro KoHIeHTparuio pactsop HClO4 u NaOH.

3anmaga 5. HaBecky dochoproro ynoopenust maccoit 2,500 r mocie cooTBETCBYIOIIEH 00padoTKH
pasbaBwim Booi 10 250,0 M. [Topruto pactBopa o6semom 100,0 M1 mponycTHIIA Yepe3 KaTUOHUT
B H+-popme. ®unbTpaT v NpOMBIBHBIE BOJIBI COOpaIX B MEPHYIO K010y BMecTUMOCTHIO 500,0 mi1.
Ha tutpoBanue 100,0 M 3TOr0 pacTBOpa ¢ HHIAUKATOPOM OPOMKPE30JI0BBIM 3EICHBIM
m3pacxoaoBano 12,87 miu 0,1 M pacteopa NaOH (K =1,017):

HCI + NaOH = NaCl + H20
H3PO4 + NaOH = NaH2PO4 + H20
Taxyto >xe mpoOy OTTUTPOBATIN CO CMEIIEHHBIM HHIUKATOpOM | 3aTpaTuiu 24,85 mu NaOH:
HCI + NaOH = NaCl + H20
H3PO4 + 2NaOH = Na2HPO4 + 2H20

Berancnuts MaccoByro oo P205 B ynoOpeHum.

JI3.15. Kuc/10THO-0CHOBHOE TUTPOBAaHMe cMeceil
Bonpocs! 111 caMonoaAroToBKH

1. OOuas xapakTepucTUKa KUCIIOTHO-OCHOBHOTO TUTPOBAHUSI CMeceH.

2. TumnoBsle pacueTsl CPeAHEOPUEHTUPOBOUYHOTO U CpeiHEeapU(PMETHUECKOTO TUTPA.

3. TumoBble pacyeTbl Macchl M MacCOBOM J0JIM ONpEAENsieMOro BellecTBa IO pPe3ylbTaTaM
KHCJIOTHO-OCHOBHOT'O TUTPOBAHUS CMECEH.

Pacuer conep:xanusi cpeIHEOPUEHTHOBOYHOMY U CpeAHEapU(PMETHIECKOMY TUTPY.
CocraBiieHne METOOUK TUTPOBAHUS.

Br160p uHIMKAaTOpa MPU KUCIOTHO-OCHOBHOM TUTPOBAHUU CMECH.

N o o s

JuddepeHupoBaHHOE TUTPOBAHHE CMECEH.

IInceMeHHbIE 3aJaHUS
1. Kak onpenenutb BO3MOXHOCTh TUTPOBAHHSI MHOTOOCHOBHBIX KHUCJIOT U MIX COJICH?

2. IlpuBeaute npumepsl cMecell CUIIbHBIX 371eKTpoauToB. Kak onpenensercs pH B T.H.T., B T.3.?

3. BosmoxHo 1u auddepeHrpoBaHHOE TUTPOBAHUE CMECEe IBYX CHUJIBHBIX KHCJIOT METOJIOM
HeuTpanmzanun, Hanpumep: HCI +HNO3?

4. Kak TIpOBOIUTCS pacdyeT CYMMapHOTO COJAEp)KaHUS KOMITIOHEHTOB CMeCeH CHIIBHBIX
JJIEKTPOJIUTOB?

5. OcoOeHHOCTH ompeneneHns ciaadbIX AJIEKTPOJIUTOB B MPUCYTCTBUU CHIIBHBIX 3JIEKTPOJIUTOB.
[IpuBenure mpuMepsl CyMMapHOro M JU(QPEpeHIMPOBAHHOTO TUTPOBAHUS CMECH CHIIbHAs
+cnabas kucnora.
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6. Kak ocymiectBisieTcss BbIOOp MHIMKATOpa Uil CYMMAapHOTO TUTPOBAaHMS CJIA0Or0 M CHUIIBHOTO
3jeKTpoauTa’?

7. BeiBenenue (opmyn pacuera coaepikaHUs KOMIIOHEHTOB TpapUuecKuM W MaTeMaTHYeCKUM
obpaszom: 1)HCI +HCOOH , 2)HCI +H2S03 , 3)KOH+ KHCO3.

3agaun

3agaya 1. HaBecky cmeceit xumuyecku yucThiXx Na3PO4-12H20 u Na2HPO4 maccoit 2,506 T
obpabotanu 21,60 mi 0,25 M pactBopa HCI. U36b1TOK KucioTs! ortutpoBaiu 18,50 ma 0,15 M
pactBopa NaOH ¢ unaukaropoM heHonadraaeut. BeraucanTs MaccoBYIO JOJIF0 KOMIIOHEHTOB
CMECH.

3anayva 2. Ha neiitpanuzanuto HaBecku cmecu Maccoi 0,1000 r, cocrosmeit uz K2CO3 u Na2CO3
uzpacxonosanu 22,00 ma pactBopa HCI. Beruncnute HOpMalibHYI0 KOHIICHTPALIHUIO KACIOTHI, €CITH
coaepxxkanue Na2CO3 B cmecu coctaBiseT 37%.

3amaua 3. Ha neitrpanuzauuto 0,2140 r cmecu, coctosiieit uz CaCO3 u BaCO3, uzpacxomoBanu
15,00 mi 0,2000 1. pactBopa HCI. Onpenenuts maccoByro goiato CaCO3 u BaCO3 B cmecw.

3amaua 4. K cmecu coieit SrCO3 u Li2CO3 maccoit 0,4789 r no6asmnu 40,00 it 0,5100 1.
pactBopa HCI. 136siTok kucaotel ortutpoBaiu 20,00 M1 NaOH (TNaOH/HCI1 = 0,01825 r/mn) no
METUJIOBOMY OpaHxkeBoMy. Beruucnute MaccoByto noito SrCO3 u Li2CO3 B cmecu.

3anava 5. Ha tutpoBanue ¢ Gpenondraiennom cMmecu, cocrosimeit 3 Na2CO3, NaHCO3 u
NacCl,maccoit 0,4478 r norpeboBasiocs 18,80 mi 0,1998 H. pactBopa HCL. ITpu TuTpoBanuu c
METHJIOBBIM OpaH>KEBbIM TOH ke HaBecku pacxoayetcs 40,00 mu pacTBopa TUTpaHTa. Beruncnure
MaccoByto oo Na2CO3, u NaHCO3 B cmecu.

3anaua 6. B mepHyto kos10y BMecTuMocThio 500 M BHeciu 10,00 M cMecH TEXHUYECKUX CEpHOM U
(dbocopHOIT KHCITOT U AOBEIH BOJOM 0 MeTKH. 25,00 MII 3TOTO pacTBOpa OTTHUTPOBAII C
MHIMKATOPOM METHJIOBBIN opaHkeBbIil u 3aTpaTiiu 26,40 mu pactBopa NaOH (T(NaOH/HCI) =
0,003600 r/mu). Ha TuTpoBanue Takoii sxe npoos! o ¢peHondranenny nzpacxomonanu 40,00 v
pactBopa NaOH. Kakas macca H2SO4 u H3PO4 coneprkanace B 1 J1 HCXOIHOM cMeCH.

JI3.16. CtarncTyeckas 00padoTka pe3yibTaTOB XUMHYECKOI0 JKcnepuMenTa. OneHka
BOCIIPOM3BOIMMOCTH METOA
Bonpocs! 111 caMonoaAroToBKu

TunoBble pacyeTsl B CTaTUCTUUYECKON 00paboTKe pe3yabTaTOB XMMHUECKOTO ONPEAeTICHHS.
TunoBble pacyeTsl B OlIEHKE BOCIPOU3BOAMMOCTH METO/IA.

[TocTraHoBKa 3aa4u ¥ BEIOOP METOIOB aHAIHM3A.

®DakTopHI, BAUSIONINE HA TPABIIILHOCTh PE3YJIbTATOB aHATN3A.

I'pagyupoBka o6opynoBaHUS.

Craructuueckas o00paboTKa pe3yabTaTOB IKCIIEPUMEHTA.

2N i A

IIucbMeHHBIE 3a7aHUsI
1. 3anummuTe THIOBBIE pacyeTel B CTaTUCTUYECKOM 06p3.60TKC PE3YIbTATOB XHUMHUUYCCKOI'O

OKCIICPUMCHTA.

2. 3anuimTe TUIIOBBIE PpacCyYCThI B OUCHKEC BOCIIPOU3BOAUMOCTHU MCTOA.

3. 3anuimTe OCHOBHBIE (baKTopBI, BJIMAIOIIUEC Ha IPAaBUIBHOCTH HNPOBCACHUSA PC3YJIbTATOB
XUMHYCCKOT'O OKCIICPUMCHTA.

JI3.17. HeBoanoe TuTpoBanue. OueHka NpaBuJbLHOCTH METO1a
Bomnpocel 11 caMONOAT0OTOBKH
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No o~ E

OOm1ast XxapaKTEPUCTHKA KHCIOTHO-OCHOBHOTO TUTPOBAHMSI B HEBOJIHBIX CpeJlax.
Knaccudukanms pactBoputeneit (mpoToreHHbie, MpoToPMIbHBIC, aM(OUITPOTHBIE).
Huddeperuupyroriee 1 HUBETUPYIOLIEE IEHCTBUE PAaCTBOPUTEICH.

OcHoBHBIE (HaKTOPBI, ONPEACIAIONINE BEIOOP pAaCTBOPHUTEIISL.

OCHOBHBIC HHIUKATOPHI KUCIIOTHO-OCHOBHOTO TUTPOBAHUS B HEBOJIHBIX CPE/Iax.
OcCHOBHEIE TUTPAHTBI KUCJIOTHO-OCHOBHOI'O TUTPOBAHUA B HCBOJHBIX CpCax.
[TpumeHeHre METO10B HEBOAHOTO TUTPOBAHUS B (DapMaKONECHHOM aHaIN3e

IInceMeHHbIe 3aaHUA

1.
2.

[TpuBeaute oOUIYI0 XapaKTEPUCTUKY KHUCIOTHO-OCHOBHOTO TUTPOBAHUSI B HEBOJAHBIX CPE/Iax.
3anumute — Kiaccudukauuioo — pactBoputeneil.  [IpuBeaure  mpuMepsl  MPOTOTEHHBIX,
POTO(UIBHBIX, aM(DUITPOTHBIX PACTBOPUTEICH.

3anuiuTe OCHOBHBIE (DaKTOPbI, OMPEIEISAIONINE BHIOOP PACTBOPUTEIIS.

Bribepure onTuMalbHYIO Cpeay TUTPOBAHUS B HEBOJIHBIX CpeAax AJisi MPOKauHa THAPOXJIOpUAIA,
OCH30MHOI KUCIIOTHI.

Bribepute onTtuManbHBIA TUTPAHT JUIS MPOBEACHUS TUTPOBAHUS B HEBOJIHBIX cpelax —MAiis
MPOKanHa THAPOXIIOpUIa, OCH30MHOM KUCTOTHI.

BriOGepuTe onTUMaNBHBIN WHIAKATOP JUIS MPOBEICHUS THUTPOBAHHUS B HEBOJHBIX Cpelax s
MIPOKaWHAa THAPOXJIOpH A, OEH30HHOM KHCIOTHI.

BeiGepure onTumManpHyl0 Cpeay TUTPOBaHHMS B HEBOIHBIX Cpelax Ul  JTUMenposia
(mudeHruapaMuHa rUAPOXIIOPH ), (TATUEBON KUCIOTHI.

Bribepute onTtuManbHBIA TUTPAHT ISl MPOBEACHUS TUTPOBAHMS B HEBOJIHBIX cpenax s
auMenpona (qudeHruapaMutia THAPOXIOpUa), PTaarneBOil KUCIOTHI.

Breibepute onTUManbHBIA WHIUKATOP Ui IMPOBEICHUS THUTPOBAHUS B HEBOJHBIX CpeJax
auMenpoia (mudeHrnapaMmuHa THAPOXIOpHIa), GTATHEBON KUCIOTHI.

JI3.18. CpaBHeHHe ABYX METOA0B AHAJIH3A M0 NPABUJIBHOCTH U BOCIIPOU3BOAUMOCTH

BOl'lpOC])I AJId CAaMONIOATr0OTOBKH

1.
2.
3.

OCHOBBI CTaTUCTUYECKONW 00PAaOOTKU PE3YIbTATOB KOJIMUYECTBEHHOTO OIPE/IEICHHUS.

OneHka NpaBUIBHOCTH METO/1A KOJIMYECTBEHHOTO ONPEACICHUS.

OcCHOBHBIE  TOKa3aTeNUd  CTAaTUCTHUYECKOM  OOpabOTKM  pe3ylbTaTOB  KOJUYECTBEHHOI'O
OIIpEIENIEHUSI.

OmubKy KHCIOTHO-OCHOBHOTO THUTPOBaHMS (TOTPELIHOCTH, OOYCIOBJIEHHBbIE (U3NYECKUMU
HU3MCPCHUAMU; MTHIUKATOPHLBIC 0HII/I6KI/I, MMPUYUHEI ITOSABJICHUS, HaI/IMeHOBaHI/ISI).

IInceMeHHbIE 3aJaHUS

1.

3anumuTe OCHOBHBIC THITOBBIC PAcUeThl CTATUCTHYECKON 00pabOTKH Pe3ybTaTOB XHMHUECKOTO
IKCIIEPUMEHTA.

3anummTe OCHOBHBIC MOKA3aTENU CTATHCTUYECKON 0OpabOTKH pe3yabTaTOB KOIUYECTBEHHOTO
OTIpeIeIICHUSI.

3anumuTe OCHOBHBIC KPUTEPUU BOCIIPOM3BOIUMOCTH METO/IA.

3anummTe OCHOBHBIC KPUTEPUU MPABUILHOCTA METO/IA.

CoctaBpTe CcXeMy TPOBEJCHHS CpPaBHEHHS JBYX METOJOB aHalu3a [0 TMPaBUIBHOCTH U
BOCIIPOU3BOMMOCTH.

CocraBpte TabIUIly «OMIMOKHA KUCIOTHO-OCHOBHOT'O TUTPOBAHUS».
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Pa3nes 3. OkucIUTEIbHO-BOCCTAHOBUTEIbLHOE THTPOBAHHUE
JI3.19. OKHCIUTENTbHO-BOCCTAHOBUTEIbHOE TUTPOBaHUe. CYIIHOCTh MeTO/1a, HHAMKATOPbI,
KpuBble TUTPOoBaHudA. [lepMaHranaToMerpus: npsimas, oOpaTHasi, peBepCUBHasI, KOCBEHHAas!
Bonpocs! 1151 caMoOnoAr0TOBKH

10. CymHocTb U Ki1accu(UKalus METO10B OKUCIUTEIHHO-BOCCTAHOBUTEILHOTO TUTPOBAHUSI.

11. YeM OTIAMYAIOTCS pPEaKIMH OKUCICHUS-BOCCTAHOBIICHUS OT peakuuid oOmena? Yrto Takoe
okucnenne? BoccranoBnenne? Kakylo poip HUrpaioT INpH  peakiud BOCCTAHOBUTENb U
OKUCIIUTENb.

12. B 4éwm pasHuIla MEeXIy CHIBHBIMU M CIaOBIMHU: a) BOCCTAHOBUTEISIMU; O) OKHUCIUTEIISIMHU.
[TpuBenuTe NpUMEPHI, WILTIOCTPUPYS ATY PA3HHULLY.

13.  UYro Takoe OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE TIOTCHIIMAIBI, KAK OHU ONPENCISIOTCS U 4TO
XapaKTepU3yIoT?

14. Kak onpenenuTh KOJIMYECTBEHHOE NPOTEKAHWE OKHUCIMTEIbHO-BOCCTAHOBUTEIHHOM
peakuuun?

IIncbMeHnHbIe 3a1aHUA

1. OnummMre OCHOBHBIE NPHUHIMIIBI IMOCTPOEHUS KPHUBBIX OKHCIUTEIBHO-BOCCTAHOBUTEIBHOTO
TUTPOBAHUS.

2. IlpuBeaure oOmIyI0 KIacCH(UKALMIO U XapAKTEPUCTHKY OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX
MHAUKATOPOB. ONUILNTE OCHOBHBIE MHIUKATOPHbIE OIIUOKH.

3. OnummTe NpUroTOBICHHE THPOBAHHOTO PACTBOpA MIEPMAHTaHATa KaJIMs M €0 CTaHJapTH3AIHIO.

4. Onuumre ycioBUs IPOBEAECHUS IEPMaHIaHATOMETPUUYECKOTO TUTPOBAHUS.

5. Onumure nepMaHraTOMETpPUYECKOE TUTPOBAHUE: MIPSIMOE, OOpPAaTHOE, KOCBEHHOE, PEBEPCUBHOE.
[IpuBenuTe npUMepBHl.

6. Omummte 0cOOEHHOCTH OTPEACTICHNUS OPTaHNIEeCKUX coeTuHeHnH. [IpuBenuTe mpuMepsl.

3anaun

3anaga 1. Kakyro maccy pyzasl, cogepsxkameit okosno 60% Fe2O3, cieayer B3Th Ul aHAaIU3a, 4TO
OBl TIOCJIE COOTBETCTBYIOLIEH 00pabOTKN Ha TUTPOBAHUE MOTYYeHHOH comu kene3a (1I)
n3pacxonosars 20,00 mn 0,1 H. pactBopa KMnO4.

3amaua 2. B 20,00 ma pactBopa FeCl3 >xene3o BocctanoBuiu 10 Fe2+ ¢ momoisio SnCI2 (u30b1TOK
SnCl2 ypamunu neiicteuem HgCl12). Ha TutpoBaHie BOCCTaHOBICHHOTO pacTBOpPA XkeJe3a
3arpatuiun 19,20 miu 0,1045 H. pactBopa KMnO4. Kakast macca Fe cogepxkanace B 100,00
HCXOJ/IHOTO pacTBOpa?

3amaua 3. HaBecky neprunpois maccoit 2,5000 r nmepenecan B MEpHYIO K010y BMecTUMOCTHIO 500
MJI U TOBEIIM PacTBOP O METKU BOAOW AMCTUIUIMPOBaHHOM. Ha TutpoBanue 25,00 M1 MOTy4eHHOTO
pactBopa uspacxonosanu 18,72 mi 0,1 H. pactBopa KMnO4 (K = 1,124). Berunciauts MaccoByto
nomio (%) H202 B nepruapose.

3anava 4. Kanbumii u3 pacrsopa ocaaunu B Buge CaC204xH20. Ocanok oTGuiIbTpoBay,
MPOMBUIH U pacTBOpHIIH B pa3zdasnenHoit H2SO4. O6pa3oBasrytocs kucnory H2C204
ortuTpoBany u 3arparwim 20,15 mu pactBopa KMnO4 ¢ tutpom T (KMnO4 / CaO) = 0,01752
r\mi. Kakast Macca KaibIis cojiepskanach B pacTBope?

3anaua 5. K pactBopy, conepskamemy 0,1510 r rexanyeckoro KClO3 npubasunu 100,0 mi
0,09852 =. pactBopa Na2C204, uz0piTok kKoToporo orrutpoBanu 22,60 mi 0,1146 H. pacTBOpa
KMnO4. Beruucnure maccopyto noito (%) KCIO3 B obpasie.
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3anaua 6. Paccunrate Maccy o0Opasia, cogepkaiiero okoso 65% MnO2, uro 6s1 ocie
B3aumozaeicTBus ¢ 50 M 0,1 H. pactBopa H2C204 u30BITOK IIaBEIEBON KUCIOTHI MOT OBITh
orrtutposad 25,0 ma pactBopa KMnO4 (1,00 mn KMnO4 sxBuBanentex 1,05 ma H2C204).

JI3.20. Hutputomerpusi. Bo3M0:KHOCTH OKHCJIMTEJIBHOI0, BOCCTAHOBUTEIbHOI0 THTPOBAHUS,
onpeejeHHe ApOMATHYECKHMX AMUHOB

Bonpocs! 1J1st caMONIOATOTOBKH

1. CymHocTbh METO/1a HUTPUTOMETPUYECKOTO TUTPOBAHUS.

2. TurpaHT MeTO/1a, XapaKTEPUCTHKA OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX CBOMCTB, IPUTOTOBJICHUE
U CTaHAApTU3ALHUA.

3. Hcnonb30BaHNe HUTPUTA HATPUS TS ONPEACICHUS OKUCIUTENEH.

4. Vcnonb30BaHUE HUTPUTA HATPUs JJIs ONPEACIICHUS] BOCCTAHOBUTEIEH.

IIucbMeHHBIE 3a7aHUsI
1. KonnuecTBeHHOE OnpcaACICHUC apOMAaTHYCCKUX aMHUHOB. YcnoBus TUTPOBAHUA: TEMIIEpATypa,

CKOPOCTb IOJ]a41 TUTPAHTA, (PHUKCUPOBAHUE TOYKH SKBUBAJICHTHOCTH, KATAIIU3aTOP.

2. Oco0eHHOCTH  KOJMYECTBEHHOTO  OINPEACICHUS  BTOPUYHBIX  APOMATUYECKUX  aAMHHOB,
apOMaTUYECKUX HUTPOCOCAHMHCHUIA.

3. Hamucath ypaBHEHUS XHMHYECKHUX pEaKIUi B3aUMOICWUCTBUS HHUTPUTAa HATPUS C
BOCCTAHOBUTEJISIMU: HOJMIIOM KaJlusi, CEpHBIM ra30M, okcuaoMm ceuHia (IV), cynbdurom Hatpus,
aBesieBoM  KuciaoToi, cynbparom skeneza(ll), xmopumom kenesza(ll), oxcamarom Hatpus,
MEPOKCUIOM BOAOPOA.

4. HamucaTh ypaBHEHHUS XUMUYCCKUX PEAKIUK B3aUMOJACUCTBHS HUTPUTA HATPHSI C OKUCITHTEIISIMU:
MepMaHTaHATOM KaJlusi, XJIOPOM, OpOMAaTOM KaJusl, XJIOPATOM KaJlusi, MaHTaHATaMH.

3agaun

3amaua 1. Konly, kakoit BMECTUMOCTH CiieayeT B3sTh 1yt mpurotosiienus 0,05 M pactBopa
Cynb(haHUIO-BOM KUCIOT U3 PUKCaHaNIa, TpoMapkupoBaHHOTO Kak «Cynbbanunosas kucnorta 0,1
H.»? [IpuBeanTe HEOOXOIUMBIE PACUETHI.

3anaua 2. ToyHyto HaBecKy cynbdanunoBoi kuciotsl (Mr 173.19), paBHyto 2,6752 r pacTBOpHIN B
Mep-Hoil kosbe BMecTuMocThio 2000,0 M. PaccunTaTh MOISPHYIO KOHIIEHTPALUIO U TUTP
IIOJIyYEHHOT'O pacTBoOpa.

3amaua 3. Cmemmanu 1Ba pactBopa cyiabhanmnoBoit kucinotsl: 300,0 mi 0,2 M 1 200,0 M1 0,05 M.
KaxoBa koHIIeHTpalus MOTy4UBIIErocs pactBopa?

JI3.21. Hopn-, nonomerpus. Xsopuogomerpus, nogaromerpusi. bpomaro-, opomun-
opomatomerpusi. KocBeHHOe onpesiesieHHe MeTALI0B ¢ 8-OKCMXMHOJIUHOM
Bonpocs! 111 caMonoaroToBKu
9. OOmias xapakTepucTHKa METOJI0B Hou-, HogoMeTpus U oxaToMeTpus. O01acTH NIPUMEHEHUS.
10. XapakTepUCTUKa OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB TUTpaHTOB: 12, Na2S203,
ICl, ux mpuroToByieHHE, CTAHIAPTU3AIINS, XPAHCHHE.
11. B uém 3akmouaercs cymHocTh nogomerpun? Oxapakrepusyiite napy 12/21- B coorBercTBUN
C €€ TI0JI0KEHHEM B TaOJIUIIE CTAaHJAPTHBIX MOTEHIIMATIOB U BO3MOKHOCTh IPUMEHEHHS B aHAIIN3E.
12. Kak mnpoBoasTcs wuomoMeTpuyeckue ompeneiaeHuss BoccTaHoBuTene? Oxucnutenein?
Kucnor? Ummroctpupyiite npumepamu.
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13. [lepeuncnure yciaoBusi, KOTOpPbIE HEOOXOAMMO COOMIONATh MPU HOAOMETPHUECKUX
onpeaeneHusx?

14. XapakTepucTuKa OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB  TUTpaHTOB: KBrO3,
KBrO3+KBr, KIO3, ux npurotoBieHue, CTaHIapTU3aLIMs, XPaHCHHE.

15. B yewm 3axmouaercss OpoMaToMeTpUYECKU METOJ TUTpUMeTpuueckoro ananuza? Ha yem
OCHOBAaHO [I€HCTBHE MpUMEHSEMBIX HHAUKATOpoB? IloueMy STH HMHAMKATOPBI HENb3s
paccMaTpuBaTh Kak OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIEC MHANKATOPHI?

16. Kakune nHIMKaTOpHI HCIIONIB3YIOT B MeTO1e OpomaToMmerpun? Ha yem oCHOBaHO MX IecTBHE?

17. JUis TUTpOBaHUS KaKUX BEIIECTB HCIOJb3yeTcs Opomar-OpomumHbii pactBop? Kak
yCTaHABIIMBACTCS KOHIIEHTPAIIMS 3TOTO PACTBOPA M UTO SABIISETCS (DAKTHUESCKH TUHTPAHTOM IIPH €TI0
KCIIOb30BAHUU?

18. Ucnonb3oBanne KBrO3 u KIO3 B peakiusix OKMCICHUS-BOCCTAHOBJIECHUSI, TPUCOCTUHEHUS 1
ANEKTPOPUIBHOTO 3aMEIICHHUS. Y CIIOBUS TUTPOBAHUSI.

IIncbMeHHbBIE 3aJaHUA
1. OGmias xapakTepucTUKa METOJIOB HoaH-, HogoMeTpus. O0nacTy MpUMEHECHHS.

2. XapaKkTepuCTHKa OKHACIUTEIIEHO-BOCCTAHOBUTEIBHBIX CBOWCTB THTPaHTOB: 12, Na2S203, ICl, ux
MIPUTOTOBIICHUE, CTAHAAPTU3ALINSA, XPAaHEHHE.

3. B uém 3aknrouaercs cymHocth nogomerpun? Oxapakrepusyiite napy 12/21- B cooTBETCTBUU C €€
MOJIOKEHUEM B TaOJIMIIE CTAaHAAPTHHIX MOTEHIIMATIOB M BO3MOKHOCTh IIPUMEHEHUS B aHAJIM3E.

4. Kak npoBoadrcs MOJOMETPUYECKUE OIpeneneHust BocctaHoButenei? Oxucnutenei? Kucaor?
Nnmoctpupyiite npumepamu.

5. Ilepeunciure  ycloBHs, KOTOpbIE HEOOXOAMMO  COONIONATh MPH  HMOJOMETPUYECKHX
onpeeneHusx?

6. CyIIHOCTh KOCBEHHOT'O OPOMOMETPHYECKOTO ONPECIICHUS METAIIIIOB.

7. Kak mpurotoButh pabouuii pacTBOp B MeETOJEe OpOMATOMETPHH W YCTAHOBUTH MOJIIPHYIO
KOHIIeHTpauuto 3kBuBasienTa KBrO3?

8. Kak Opomaromerpuyecku omnpeaensitor conaepkanue: a) skeneza(ll); ©) wmbimbska(lll); B)
cypsmbI(111)?

9. Ha yem ocHOBaHO OpOMaTOMETPUUECKOE ONpEEICHHE TeX HOHOB METAJUIOB, KOTOPhIE B BOJHOM
pacTBope He MPOSBIIAIOT OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX CBOUCTB (Al3+, Mg2+ u apyrue).

3agaun

3anava 1. Beruucnure MOJISipHYIO 1 HOpMaJbHYIO KOHLIEHTpalluu pactBopa [2, eciiv Ha TUTpOBaHME
HaBeckd As203 pasnoii 0,1008 r 6s1510 3aTpadyeno 20,00 ma pacTBopa Hona.

3anava 2. PaccunTaTh Maccy BemiecTBa, coaepxkaniero 0,3% cepbl, 4To Obl Ha TUTPOBAHUE
noirydeHHoro u3 Hee H2S notpe6osanocs 10,00 ma 0,0500 H. pacTBOpa 12.

3amaua 3. K HaBecke K2Cr207 maccoii 0,1500 r go6asunu HC1 u u30s1Tounoe xoymmdectso Kl,
BblIENUBLIENCS Hoa oTTuTpoBaiu 21,65 mut pactBopa Na2S203. PaccuntaTe HOpMaJIbHYIO U
MOJISIpHYIO KOHIIeHTpanuio pactBopa Na2S203 u T (Na2S203 / 12).

3anaua 4. Onpenenuts MaccoByto 1010 (%) Sn B OpoH3e, ecii Ha TUTPOBAaHUE PacTBOPA,
norydeHHoro u3 0,9122 r 6ponssl, m3pacxogoau, 15,73 mi 0,03525 . pactBopa 12.3amaqa 5. o
KaKoro o0beMa Hy>KHO JTOBECTH pacTBOp, B KOTOPOM cojiepkuTcs 1,532 r HaTpust THAPOKCUIA, 4TO
Obl Ha TUTPOBAHUE €ro AIUKBOTHI B 20 MJ1 u3pacxonoBanock 14,70 M1 pacTBOpa COJITHON KUCIIOTHI
¢ tutpom 0,003800 r/mu1.
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3anaga 6. K HaBecke Texunueckoro Na2S03 maccoii 0,4680 r mpubdasmmu 100,0 M 0,1 H. pacTBOpa
12. U36mITOK Hioma orTuTpoBasit pactBopoM Na2S203 ¢ T (Na2S203 / Cu) = 0,006215 r/mu,
3arpatuB npu 3ToM 42,40 M1 pacTBopa HaTpust THOCYIb(paTa. Beruuciure maccoByto noio (%)
Na2SO3 B obpasrie.

3amaua 7. Paccunrars maccoByro noito Cu B pynie, eciiv U3 HaBecku pyasl Maccoit 0,6215 r menpb
nepesenu B pactBop B Buje Cu2+, noGaBuin k atomy pactBopy Kl u Ha TuTpoBanue
BbIenuBIIerocs 12 3arpatunm 18,23 M pactBopa Na2S203 T (Na2S203 / Cu) = 0,006208 1/mu.

3amaua 8. K nonkucnennomy pacropy H202 npubaBuian nzdeitounoe komuecTBo Kl
HECKOJIBKO KarleJlb pacTBOpa COJIM MOJIMO/IeHA B KaUeCTBE KaTajnu3aropa. Beiienusuielics ion
ortutpoBanu 22,00 ma 0,1010 H. pactBopa Na2S203. Kakas macca H202 coaepxaiiach B
pactBope?
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Pa3nes 4. MeToasbl ocaxkieHus: H KOMILIEKCO00Opa30BaHUA
JI3.22. MeToapbl ocaskaeHusi 1 KoMILIekcooOpa3oBanusi. O01ume NPUHIAIIBLI M TIOHATHUSA
MeToaa. AprenroMerpusi. Kommiekcumerpusi 1 KOMILIEKCOHOMETPHUS
Bonpocs! 1151 caMoOnoAr0TOBKH
5. CymHocTh ¥ Ki1accuuKaiusi METOI0B OCAKICHHUSL.

6. CoOnroieHue Kakux ycIOoBHA HEOOXOIUMO JUIsl TOTO, YTOOBI Ta MJTM UHASL  PEAKIIHsI OCAXKICHUS
MorJja ObITh UCIIOJIb30BaHA B TUTPUMETPUUECKOM aHamu3e?

7. B uéMm cymHOCTh MeTOJa TUTPOBAaHUS JI0 «TOYKH MpocBeTieHus»? [l KOIW4ecTBEHHOIO
OTIpeJIeJIEHUs] KAKUX MOHOB 3TOT METOJ UCIIOJIB3yeTCs?

8. YcnoBus nmpumeHuMocTy MeTo10B: Mopa, ®asuca, Donbrapya.

9. CymHOCTb pOJaHOMETPUYECKOTO ONpEIeIeHUs cepedpa U PTYTH. Y CJIOBUSI TUTPOBAHHSL.

10. CyImHOCTh METOI0B KOMILJIEKCOOOpa3oBaHus. B yem pazHuiia Mex 1y KOMILIEKCOHOMETPHEH
U KOMIUJIEKCUMETPHUEH.

11.  XapakrtepucTuKa TUTPAaHTOB B METOJAaX KOMIUIEKCOHOMETPUYECKOTO THTPOBAHUSI.
[IpuroToBneHue u craHAapTU3ALKA TUTPAHTOB.

12. Mepkypumetpusi. llpuroToBneHne W CTaHOApTH3AIMS TUTPAHTA. YCIOBHS THUTPOBAHHS
ranoreHu0B. HauKaIus TOYKM SKBUBAJICHTHOCTH.

13. Oco0OeHHOCTH MEPKYPHUMETPHUYECKOTO OTIPEICICHUS HOHIOB.

IIncbMeHHbBIE 3aJaHUA
1. PaccuuTaiite u noctpoiite kpuByto TuTpoBanus 0,1H pactBopa Hutpara cepedpa 0,11 pactBopom

POaHUIOM aMMOHHS.

2. Kak u3mepsiercs 3apsi 4acTHIl [IpY TUTPOBAHUU pacTBOpa XJIOpHJIa pacCTBOPOM HUTpaTa cepedpa.
Yro Takoe MuleIIa, KOJUIOUAHAS YaCTHIA, U303JIEKTPHUUECKas TouKa?

3. Ha uém ocHOBaHBI IeHCTBHS aACOPOIMOHHBIX HHANKATOPOB? [IprMepsI.

4. Ha 4uéM OCHOBaHO MEPKYpPOMETPUYECKOE OINpEeSICHUE TajoreHu10B? YCIoBHs TUTPOBAHUSA,
MHJVKALUs TOYKU SKBUBAJICHTHOCTH.

5. Onuumre cocTaB M yCTOHUMBOCTh KOMIUIEKCOHATOB METAJIOB. BriGop pabouero 3nauenus pH
JUISl IPOBEJICHUS NIPSMOIO TUTPOBaHUs. PacyéT KOHCTaHThl YCTOMYMBOCTH KOMIUIEKCOB.

6. OxapakrepusyiTe cIocoObl KOMIIJIEKCOHOMETPUYECKOTO THUTPOBAaHUS: MpsiMoe, OOpaTHOE,
KOCBEHHOE.

7. OnuimTe UHAUKATOPbl KOMITJIEKCOHOMETPUHU U YCIIOBHSI BBIOOpA MHAUKATOPA.

3anaun

3anaua 1. Kakyro maccy BemecTBa, conepxatero 60% NaCl u 37% KCI (ocranbhoe
uHAUpGEepeHTHbIE IPUMECH), CIIEAYET B3Th JUIsl aHaiau3a, uto 0bl pacxon 0,1 M AgNO3 cocrasui
npumepHo 20 ma?

3amaua 2. B mepHoii kon6e BMecTuMocThio 500,0 M pactBopmiu 5,360 T KCl. K anuksote B 25,00
w1 go6asunu 50,00 mut 0,1 M pactBopa AgNO3 (K = 0,8470). Ha TuTpoBanue n30bITKa pacTBOpa
AgNO3 pacxomyercs 23,88 mu pactBopa NH4CNS ¢ T (NH4CNS/Ag) = 0,01063 r/min. Beraucauts
maccoByto noito KCl B o6pasie.

3amaua 3. Kakoe BemectBo NaBr unu KBr 6p110 B35iTO Ha aHanmu3, €Ciiv Ha TATPOBAHNE HABECKU
0,2332 r o meroay Mopa Obu10 nzpacxononano 18,77 mn 0,1044 M pactBopa AgNO3?

3anava 4. Hasecky cmecu NaCl 1 HNO3 mapku «x.4.» maccoit 0,8180 r pactBopuiiv B MEpHOI
kosbe BmectumocTbio 200,0 mui. Ha tutposanue 20,00 M1 moJTy4eHHOTO pacTBOpa U3pacXoJ0BAIH
18,35 mut pactBopa AgNO3 ¢ T (AgNO3/KCl) = 0,003442 r/mn. Beicucnuth MaccoByto noro NaCl
n HNO3 B HaBecke.
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3amaua 5. Kakyro maccy xnmorerpanukinaa C22H2308N2Cl cnenyer B3Th 715 aHAIN34, 4TO OBl
MocJIe pasiiokeHus: oOpasiia Ha TUTpoBaHUE Xytopuaa pacxoaoanock 20,00 mur 0,05 M pactBopa
AgNO3 (K=0,8592)?

3amaua 6. Haecky romodopma maccoii 0,3501 r, conepxkarmiero nHauGGEpeHTHBIC PUMECH,
pacTBopmIM B 3THII0BOM criupTe U qodasuiu 40,00 mi 0,1082 M pactBopa AgNO3 u
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI. M30bITOK HUTpaTa cepedpa orturpoBayu 18,20 mr KCNS
¢ T =10,009699 r/mn. OnpeaenuTs MacCOBYIO A0JII0 Homodopma B pobde.

3amaua 7. Kakas macca KCI conepsxurcs B 250,0 M1 pacTBopa, €ciii Ha THTPOBAHHUE ATUKBOTHI
25,00 ma pacxoxyercs 17,00 mut 0,05252 u. pactBopa Hg2(NO3)2.
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Pa3gen 5. ®u3suko-xuMuuecKue MeToAbl aHAJIH3A
JI3.23. BBenenue B (pM3NKO-XUMHYECKHE METOAbI AHAJIM3A
Bonpocsl 111 caMOnOATOTOBKH

14. Knaccu¢ukanus HHCTpYMEHTANbHBIX ((PU3UKO-XMMUYECKHUX ) METOZO0B aHAN3a.
15. Tumnossie pacueTsl B GU3NKO-XUMHUYECKUX METO/IaX aHAIN3A.

16. Meroa rpagynpoBouHOro rpaduka. THITOBBIE pacyeThl.

17. Merona no6aBok. TUIOBBIE pacyeThl.

18. Mertox cpaBHEHUS CO CTaHAAPTHBIM 00pa3ioM. THTIOBBIE pacyeTsl.

IInceMeHHbIe 3aaHUA
8. 3amummuTe KIaccudukanuo GU3NKO-XUMUYECKUX METOJ/IOB aHAJIU3a.

9. Onumure obdacTu IIPUMCHCHHUA NHCTPYMCHTAJIBHBIX METOJ0B aHaIM3a B (l)apMaHI/II/I.

10. 3anuImMTe TUIIOBBIC PAacUeThl MAPAMETPOB JTMHEHHOW 3aBUCHMOCTH.

11. Janummre MeTona 100aBoK.

12. 3anuImTe THITOBBIC pacueThl METOJIbI CPABHEHUS CO CTAHIAPTHBIM 00Pa3IOM.
3agaumn

3anayga 1. [TocTpoiiTe rpanyrpoBOUHBIN rpaduK U pacCuUTaUTe MapaMeTphl JINHEHHOM
3aBUCUMOCTH KOHIIEHTPAIIMU OT MHTEHCUBHOCTH aHAJTMTUYECKOTO CUTHAIA.

C% | 0,001 | 0,002 | 0,005 | 0,010 | 0,1
Al 0,1 0,2 0,5 1 5

JI3.24. Typonammerpusi u HedesioMeTPHA
Bomnpocs! 1u1si caMONOATOTOBKH
1. Ha yem ocHOBaHBI METOBI HE(PEIOMETPHH U TYPOUAUMETPHH?

2. IIpuBecT OCHOBHOW 3aKOH cBeTopaccesiHus (ypaBHeHue Penes).

3. OTpa3uTh 3aBUCHUMOCTH KaXKyLICWCS ONTUYECKOW IUIOTHOCTH OT KOHLGHTPALMH BEIIECTBAa B
CYCTIEH3UH.

B 4em cxozcTBa 1 pa3nuyust METOJ0B TypOUAMMETpUH U HederoMeTpuu?

VYkazate npuoOopsl Ui HePeTOMETPUIECKUX U TYpOUTUMETPUUECKUX ONPEIeIICHUH.

Kakwue ycnoBus HyxHO co0toaTh A1 o0ecnieueHrns Heo0X0IMMOM TOUHOCTH aHaIu3a?

N o oA

B uem CYIIHOCTBb (1)0TOTyp6I/II[I/IMeTpI/I‘leCKOFO TI/ITpOBaHI/ISI? Bunpr KPHUBBIX TUTPOBAHU.

IInceMeHHbIE 3aJaHUS
1. IlpaBUIBHOCTH U BOCHPON3BOANMOCTh PE3YIbTATOB KOJIMUYECTBEHHOTO OMpPEIeICHUSI.

2. Knaccudukaius mnorpemHocTei (omuO0K) KOJIHMYECTBEHHOTO aHajau3a: CUCTeMaTUYEeCKue,
cllydaiiHble, rpyObIe.

OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKU BEIOOPKH.

OueHka METOI0B aHAIN3a MO MPABUIBHOCTUA U BOCITPOU3BOAUMOCTH.

CpaBHEeHHE IBYX METOJIOB aHAJIN3A.

Pacuer mapameTpoB TMHEHHOM 3aBUCIMOCTH (KOPPETSIIUOHHBIN U PETPECCHOHHBIN aHaH?3)

No o~

HpC,Z[CTaBJ'IeHI/Ie PE3YIbTATOB ONIPCACIICHUSA U CTaTUCTUYECKOM O6pa6OTKI/I.

3agaun

3anava 1. M3 HaBeCckn XMMHUUYECKU YUCTOTO anerara cBuHua maccoi 0,3260 r npurorosmwin 100 mi
pactBopa. B mepHbie ko051 Ha 50 M momecTmiu: 2, 4, 6, 8, 10 M1 HoJy4eHHOTO pacTBopa,
N00aBUIIN CTAOMIIM3UPYIOINI KOJUIOUT M pa3BeICHHYIO CEPHYIO KHCIIOTY Uil 00pa30BaHUs Ocalka
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cynb(dara cBUHIA. JJOBETN 3TH pacTBOPHI B MEPHBIX KOJIOAX A0 METKU U U3MEPHIIN ONTHYECKYIO
IIJIOTHOCTb:

V, mi 2 4 6 8 10
OnTuyeckas 0,22 0,27 0,32 0,40 0,65
IJIOTHOCTD

[TpoOy npoTounoi Boasl o0bemom S0 mut paz6aBuin 10 200 M1 1 10 M1 MOJTy4E€HHOTO pacTBOpa
o0paboTaii TeMH K€ peaKTHBaMHM, YTO U CTaHJAPTHBIC pacTBOPHL. ONTHYECKAs INIOTHOCTh
uccaeayemoro oopasima cocrasmia 0,53. Onpenenure KOHIGHTPAIMIO CBUHITA B BOAC B [I/1].

3amaua 2. OnTuyeckast IIIOTHOCTh PacTBOPA MPU HEKOTOPOH JIMHE BOJHBI paBHa D = 0,562.
PaccuuTaiite npomyckanue T TOro e pacTBopa B IPOIICHTAX.

3amaua 3. [Iponmyckanue pacTBOpa MpU HEKOTOPOM JUTMHE BOJIHBI HailieHo paBHbIM T = 50,85%.
Bbraucimte onTHYECKYIO INIOTHOCTH TOTO XKE PacTBOpa.

JI3.25. OnTnueckue MeToabl aHaau3a. ®orodekTpokosopumerpusi. CiekTpooTomMeTpus B
BUIUMOM 1 Y P-00J1acTAX ClIEKTPA

Bonpocsl 111 caMOnOATrOTOBKH

1. B yeM CyIIHOCTh KOJOPUMETPUYECKOTO, (POTOMETPUUYECKOTO0 M CIIEKTPOPOTOMETPUUYECKOTO

METOIOB aHam3a’?

2. B xakux KOOpAMHATaX MOXXHO MPEICTABUTH CHEKTP MOTJIOMEHHS?

3. Kak BbIOpath pabouyto AIMHY BOJTHBI?

4. batoXpOMHBIN U TUIICOXPOMHBIH CIIBUT.

5. Kak paccunThIBatOTCsl MOJISIPHBINA U YACTBHBIN KO (UIHMESHTHI TOTJIOMEHHS?

6. JIroMuHEeClIeHTHOE U3JIyuyeHHe, ero MPUPOoJia U BUbI JIIOMUHECLIEHIIUH.

7. CrexTp JIIOMUHECHEHIMH U crekTp noryomenus. Cxoacrsa u paznuuus. [IpaBuno JleBmmuHa,
3akoH Crokca-Jlomens.

8. Uto BiMsAET HA MHTEHCUBHOCTH cBeYeHHs?()

9. KBaHTOBBII U SHEPTETUUECKU BBIXO]] IIOMUHECIIEHITNH. 3aKoH BaBuosa.

IIucbMeHHBIE 3a7aHUsI
1. Kak paccunTaTb MUHUMAJIbBHYIO, MAKCUMAJIbHYIO U ONITUMAJIBHYKO KOHLICHTpAallMKW BCIICCTBA B

pacTBOpe MpU U3BECTHOM 3HAYEHUU MOJIIPHOTO KO3 (HULIMEHTA SKCTUHKINH?

2. Kak npoBoauTCs BBIOOp ONTUMANIBHBIX YCIOBUH (DOTOMETPUUECKUX OINPEIeIICHUI: TMHBI BOJIHBI,
TOJILIUHBI CBETOIOIJIOIIAOIIETO CJIOSI U KOHLIEHTpauuu?

3. OnummTe  CYNIHOCTR  METOAOB:  TpagyMpoBoyHOro  rpaduka, MeTroga  Jg00aBOK,
muddepeHnranbHON POTOMETPUN U METOAA CPABHEHHS CO CTAaHIAPTOM.

4. Onumute ocodbeHHOCTH cniekTpodoromerpun B Y D-obnactu. Kakoil mapamerp ucnonbiyercs
JUIS KaUeCTBEHHOW XapaKTePUCTUKH BelecTBa?

5. Onuimre 0co0eHHOCTH (POTOMETPUUECKOTO TUTPOBAHUS U 00JIACTh €r0 MPUMEHEHU?

6. OnuimnTe OCHOBHBIE Y3JIbI MPUOOPOB CIIEKTPOoTOMETpa U (POTOIIEKTPOKOIOPHUMETPA.

3apaun

3anaua 1. PactBop Menu cynbdara, moydeHHbIi nmociie o0padoTku HaBecku nuiaka B 2,0000 r
MIEPEHECITN B MEPHYIO KOJIOY eMKOCThIo 100 M1, mpubaBmiIM K HEMY pacTBOpP aMMHUAKa M JJOBEJH
BOJ10# 10 MeTKH. CpaBHHUIN OKpPacKy BU3YaJbHO C CepUel CTaHAAPTHBIX PACTBOPOB, COJECPIKALINX
10, 20, 30, 40 u 50 mr/m Mmeau. Okpacka aHATH3UPYEMOTO PacTBOpa COBITaja ¢ OKPacKoW pacTBopa
Ne3. BeruuciauTh MpOLEHTHOE COJepKAHNUE MEU B IIUIAKE.
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3anava 2. Y nenbHbIH KOAPPUIMEHT MOTIOMEHUS KoMIIekca Ni2+ ¢ TUMETHITITHOKCUMOM B
pactBope paBeH 2556 npu JyirHE BOJIHBI 445 HM B iepecyeTe Ha KaTUOH HUKens. Paccunraiite
ONTUMAJIBHYIO KOHIIEH-TPAIIMI0 KOMIUIEKCA B MOJIB/JI, TPH KOTOPOH OTHOCHUTEIbHAS
crcTeMaThdecKast OrpeurHOCTh (POTOMET-PUIECKOTO OTPEICICHUS KOHIICHTPAIIUN HUKENSI OyIeT
HauMeHblIasd. TommuHa nornomarorniero ciosi 1 = 1 cm.

3anava 3. Ontuueckas mwiotHocTh 0,1% pacTBopa TecTocTepoHa B aOCONIOTHOM CIUPTE MPU JUIUHE
BOJHBI 241 HM B KroBeTe ¢ TonuHon ciost 1 cMm coctaBasgeT 0,36. OnTuyeckas INIOTHOCTD
CTaHJIapTHOTO 00pa3lia TECTOCTEPOHA B aHAIOTMYHBIX ycioBHsaX coctasisieT 0,44. CtangapTHBIM
pPacTBOp TECTOCTEPOHA TOTOBSAT CICAYIOIUM 00pa3om: HaBeckKy TectoctepoHna 0,1200 (Tounas
HaBECKa) pacTBOPSIOT U TOBOIAT B MepHOU Kojioe Ha 100 mi1. Paccuntarh yaenbHbIN K0P GUITUESHT
MIOTJIOMIEHUS ¥ MOJISIPHBINA KOA()(DUIIMEHT MOTJIONICHHUS.

3anayva 4. Permamentupyemoe cojaepkanue Butamuaa B12 B pacTBope /uisi HHBbEKIUNA COCTABIISET
ot 0,18 1o 0,22 mr/mn. [{na ananu3za B3sau 1 Mi1 pactBopa Butamuna B12 1y1st UHBEKIHA,
npubaBuiIu 9 M1 BOJBI, U3MEPUIIU Ha CIIEKTPOPOTOMETPE ONTUYECKYIO INIOTHOCTh MOJTYYEHHOTO
pacTBopa Mpu JUIMHE BOJHBI 361 HM B KIOBETE C TOJIIIMHON MOTJIOMIAONIEro ¢iios 1 cm.
OnTuueckas INIOTHOCTh OIpeessieMoro pac-TBopa pasHa 0,393. Paccuuraiite conep:xanue
BuTamMuHA B12 B MI/MII B UICXOTHOM PacTBOpE I MHBEK-IIUN, €CITH €r0 YACIbHBIN MOKa3aTellb
noroienus paseH E =207, YkianpiBaeTcs 11 HalJIGHHOE CO-JiepKaHue BuTamuHa B12 B
TPaHMIIBI PETJIAMEHTUPYEMOTO HHTEpBaIa?

3anava 5. YkcycHokucnbiit pactBop oosemom 1000 mi cogepxut 0,0650 T pacTBOPEHHOTO
npemapata pudodnasuna (BuramuH B2). Otobpaim 10 M 3Toro pacTBopa, pa30aBuiIM €ro BOJHBIM
pactBopoM arerata Hatpus 10 100 M ¥ U3MEpPUIIH ONTHYECKYIO TUIOTHOCTh MOJTY4E€HHOTO
pacTBopa Ha CHEKTPOPOTOMETPE B KIOBETE C TOJIIMHON NorIomaromero cios 1 = 1 cm u jumne
BOJIHBI 267 HM. OnTHyeckast INIOTHOCTh aHAJIU3UPyeMOro pactBopa paBHa 0,574. Paccunraiite %
conepxkanue pudopaaBuna C17H20N4O6 B aHanu3upyeMoM pacTBOPE, €CIU MOJISIPHBII

ko3¢ duULMeHT noromeHus pudodaaBiHa B U3MEPIEMOM PAaCTBOPE MPHU UIMHE BOJIHBI 267 HM
paBen 32000 n*monb-1*cm-1.

JI3.26. XpomaTtorpadguyeckue meroanl anaan3a. Cymnoctb. Kinaccupukanusi MeToaoB no
MEXaHU3MY pa3/ieJIeHUs1, ANNAPATHOMY 0()OPMJICHHIO, ATPEraTHOMY COCTOSTHHMIO (pa3, TEXHHKeE
yaoupoBanns. KayecTBeHHbIH M KOJIMYeCTBEHHbIH aHAIN3

Bonpocs! 1J1s1 caMOnoaAroTOBKH

1. B uem cymHocTh MeTO/1a XpoMaTorpaduu.

2. Kak ximaccupuIMpyroTcss METOBI XpoMaTorpaguu M0 METOUKE pa3AeeHHus U 10 arperaTHOMY
coctosiHuio (haz?

3. Ilpumenenne xpomaTorpaduu Uit Ka4eCTBEHHOTO M KOJTMYECTBEHHOTO aHATN3a.

4. O6mias xapakTepucTHKa METOJI0B: HOHOOOMEHHOM Xpomarorpaduu, ocalouHol xpomaTtorpaduu,
ra30a7copOIMOHHON M ra30KUAKOCTHON Xxpomarorpaduu, BOTX, TCX, renp-xpomarorpaduu.

IIucbMeHHBIE 3a7aHUsI
1. HCpC‘-II/ICJ]I/ITL obmactu MNPUMCHCHUSA, NOCTOMHCTBA U HCAOCTATKU MCTOHOB aH00p6HHOHHOﬁ

xpomMarorpadumu.
2. Onmmmte TpeOOBaHUS K aIcCOPOSHTaM U PACTBOPHUTENSIM B )KHIKOCTHOW XpoMaTorpaduu.

w

OnuimTe NPUHIMUIBI pa3/ieIeHHs BEIECTB B XpoMaTOrpauuecKoM aHaIIU3e.

4. OnumuTre OCOOEHHOCTHM KAayeCTBEHHOIO M KOJMYECTBEHHOTO ONpEAETeHHs BEIIeCTB B
xpomMarorpadumu.

5. Onummure OCHOBHBIE MPUOOPHI M MaTEpHAIIbI sl IPOBEICHNS TOHKOCIOMHON XpoMarorpapuu
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3apaun
3amaua 1. Paccunraiite daxrop yaepxusanus (Rf) mis BemectBa A (cuHss 001aCTh) U IS
BemiecTBa b (kpacuas o6nacts). CrenaiiTe BEIBOJ O pa3/IelIeHUH BELIECTB.

CHAMBER #1

3amgaua 2. Paccunraiite daxrop yaepxuanus (Rf) mis BemecTBa A (cuHss 0061aCTh) U 171
BeulectBa b (kpacHas o0nactb). ChenaiiTe BBIBOJ O pa3ze/ieHUU BEIIECTB.

i CHAMEER #2

JI3.27. Boicoko3pexTHBHAA JKMIKOCTHAA XpomaTorpadus. 'a3oBast ¥ ra3o-kuIKoCTHaA
xpomarorpadgus
Bonpoce! 11 caMONOATOTOBKH
B yem cymHoCcTh Xpomarorpaduueckoro npouecca?

KakoBo Ha3HauyeHue MOABMKHON M HEMOJBMXKHOM (haz?

Kakue nporeccbl mporcxXosT B KOJIOHKE?

Kak Bnusier Temneparypa Ha xpomarorpaduyeckuii mporecc?

UYro sBnseTcs Hauboiee BaKHOW MPUYMHOM pa3MbIBaHUs XpoMmarto-rpadudyeckoro nuka?

A

Kakas u3 Teopuii xpomarorpaduu JaeT OCHOBY MAJiA ONTUMHU3ALMK XPOMaTOrpaguueckoro
nporiecca?

~

B 4yeM cocTouT METO1 TEOPETUUECKUX TapesoK B Xxpomarorpadun?

8. Iloyemy B XxpomaTorpapuuecKyro KOJOHKY BBOJSAT OOBIYHO Majible KOJIMYECTBA OMpPEICIIIEMBbIX
coenquHeHnii? Kakue BeaMUMHBI XapakTepusyloT 3(G(EKTUBHOCTh XpomaTtorpaduyeckoit
KOJIOHKH?

9. Kak BimsieT CKOpOCTh MOTOKA Ha () (HEKTUBHOCTH XpOMATOrpadUIeCKOi KOJIOHKHU?

IInceMeHHBbIE 3aJaHUS

1. PaccuuTaiite u moctpoiite kpuByro TuTpoBanus 0,1 H pacTBopa HuTparta cepedbpa 0,11 pactBopom
POIAHUIOM aMMOHHUS.
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2. Kak u3mepsiercst 3apsi 4acTHI] IPH TATPOBAHUH pacTBOpa XJIOPHJIAa paCTBOPOM HUTpaTa cepedpa.
Yro Takoe MuLeIa, KOJUIONHAS YaCTULA, H30JIEKTpUYECKas TOYKa?

3. Ha uém ocHOBaHbI neicTBUS aIcOPOIMOHHBIX HHIUKATOPOB? [Ipumepsl.

4. Ha 4éM OCHOBaHO MEPKYpPOMETPHYECKOE ONpeAETeHHE TaJoreHUu0B? YCIOBUS TUTPOBAHMA,
MHJUKALUSA TOYKH SKBUBAJIEHTHOCTH.

5. OnummTe cOoCTaB M yCTOHYMBOCTH KOMILIEKCOHATOB METaLuIoB. Bribop pabouero 3nauenust pH
IUI TPOBEJIEHUS IPSIMOTO TUTPOBaHUs. PacuéT KOHCTaHTBI yCTOMYMBOCTH KOMIUIEKCOB.

6. Oxapakrepu3yiiTe CIocoObl KOMIIJIEKCOHOMETPUYECKOTO THTPOBAaHUS: TMpsiMoe, OOpaTHOE,
KOCBEHHOE.

7. OnuimmTe MHANKATOPHl KOMIJIEKCOHOMETPHUHU U YCIIOBHS BBIOOpA HHANKATOPA.

3agaun

3anaga 1. Kakyro maccy BemiectBa, coaepsxkaiiero 60% NaCl u 37% KCI (ocransHoe
uHIuPEepeHTHBIC TPUMECH ), CIIEAYET B3ATh sl aHaln3a, uTo Ob1 pacxon 0,1 M AgNO3 cocraBun
npumepHo 20 mia?

3anava 2. B mepHoii kon6e BMectumocThio 500,0 mu pactBopuiu 5,360 r KCI. K anukBote B 25,00
i go6asuinu 50,00 Mt 0,1 M pactBopa AgNO3 (K = 0,8470). Ha TutpoBanue n30bITKa pacTBOpa
AgNO3 pacxonyercs 23,88 mi pactBopa NHA4CNS ¢ T (NH4CNS/Ag) = 0,01063 r/mi1. Beraucautsb
maccoByto oo KCl1 B obpasie.

3anayva 3. Kakoe BemectBo NaBr unu KBr Ob110 B34TO Ha aHANN3, €CJIM Ha TATPOBAHUE HABECKU
0,2332 r no meroxy Mopa 6su10 3pacxoaoBano 18,77 mn 0,1044 M pactBopa AgNO3?

3anava 4. Hasecky cmecu NaCl u HNO3 mapku «x.4.» maccoit 0,8180 r pactBopmiid B MEpHO#
kosoe BMectuMocThio 200,0 mut. Ha TutpoBanue 20,00 M1 OTy4€HHOTO pacTBOPa U3PacX0J0BAIH
18,35 mu pactBopa AgNO3 ¢ T (AgNO3/KCl) = 0,003442 r/miu. Beicucnuts MaccoByto oo NaCl
n HNO3 B HaBecke.

3anava 5. Kakyto maccy xnoprerpanukivaa C22H2308N2Cl crnienyer B3STh AJisl aHANIN3a, YTO ObI
MocJIe pasiiokeHus: oOpasiia Ha TUTpoBaHue xJyopua pacxoaoanock 20,00 mi 0,05 M pactBopa
AgNO3 (K =0,8592)?

3anava 6. HaBecky ionodopma maccoii 0,3501 r, coneprxkariero nuaugdepeHTHbIe TPUMECH,
pacTBOpWIM B 3TUII0BOM ciiupte U fobasmium 40,00 mut 0,1082 M pactBopa AgNO3 u
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI. M30bITOK HUTpaTa cepedpa ortutpoBayin 18,20 mr KCNS
¢ T=10,009699 r/mn. OnpeaenuTs MaccoByIo A0JII0 Homodopma B mpobe.

3anava 7. Kakas macca KCl conepxurcs B 250,0 mit pacTBopa, €ciiv Ha TATPOBAHUE AJTUKBOTHI
25,00 ma pacxonyetcst 17,00 ma 0,05252 1. pactBopa Hg2(NO3)2.

JI3.28. DnekTpoxuMuyecKne MeTOAbI AHAIH3A - KOHAYKTOMETPHS, IOTCHIIHOMeTpHs,
noJjsiporpagus, amnepoMeTpus
Bonpocs! 1J1s1 caMoOnoaAroToBKH
CyIHOCTb ¥ NPUHIIMI aHAIN3a METOOM KOHIYKTOMETPHUH.

CynHOCTh ¥ IPHUHIMI aHATIN3a METOJIOM OTEHIIMOMETPHUH.
CymHOCTb U MPUHIIMIT aHAIM3a METOAOM ToJisiporpadun
CyIHOCTb ¥ NPUHIIMI aHAIN3a METOJOM aMIIEPOMTEPHUH.

a s E

CyIIHOCTh ¥ MPUHIUIT AHAIM3a METOJIOM KYJIOHOMETPHUH.
ITncbMeHHbIE 3aJaHUA

1. IlpuBenuTe npUMEpPHl BELIECTB, KOTOpBIE ONPEACISAIOTCS METOAAMHU: KOHAYKTOMETpPHUH,
MOTEHLIMOMETPUH, MOISIporpaduu, aMInepoMeTpHH, KyJTOHOMETPHUH.
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VYKkaxkure T0CTOMHCTBA M HEAOCTATKH NIEKTPOXUMUYECKUX METOJIOB aHAJIN3A.
Onummre Kak MPOUCXOAUT (PUKcaLUs KOHLIA THTPOBAHMS B IEKTPOXUMHUUYECKUX METO/AX.
[IpuBennuTe OCHOBHBIE pacueThl OIIUOOK JIEKTPOXUMUYECKOTO aHAIM3A.

SN S AN

OnuimmMre NpUMEHEHHUE IEKTPOXUMHUYECKUX METOAOB JUIsl KAYECTBEHHOIO U KOJIMYECTBEHHOTO
aHaiusa.
6. IlpuBemuTe mpUMeEpHl pacueTOB KOJINYECTBEHHOTO COACPIKAHUS KaXKIBIM METO/IOM.

PEKOMEH/IYEMAA JINTEPATYPA

OcHoBHas1 IMTepaTypa
Ileyamnusie uzoanus

1. XapuronoB, FO.5. Ananutuyeckas xumus. Ananutuka. Kuura 1: OOmme Teopernyeckue
ocHOBBbI. KauecTBeHHbIN aHanu3. — MockBa: Briciias mkona 2005.- 688 c.
2. XapuronoB, F0.5. Ananutnyeckas xumus. Ananutuka. Kanra 2: KonmuecTBeHHBIN aHAIH3.
Ou3nMKo-XUMHUYeCcKue (MHCTPYMEHTAIbHBIC) METOIbI aHan3a. - Mocksa: Briciias mkomna 2005.- 656
C.
3. BacuabeB, B.Il. Anamutuueckas xumusi: ydeO. uis CTyd. By3oB: B 2-x kH. Ku. 1.
Turpumerpuyeckue U rpaBUMeTpudeckuil Metoabl aHanmza / B. I1. Bacunbes. - 2-e u3z., nepepad. u
nor. - M. : Jlpoda, 2002. - 367c.

OnexmponHvie uz0anus
1. Xapuronos, F0.51. Anaymrnyeckas xumus. [lpaktukym [DiekTporHbIN pecypc] / XapuToHOB
0.4, I'puropeea B.1O. - M. : TDOTAP-Meaua, 2009. - 296 c. - ISBN 978-5-9704-1385-2 — Pexxum
JOCTYyIIa: http://www.studmedlib.ru/book/ISBN9785970413852.html (mata  oOparieHus:
24.05.2019).

JonoJHUuTeIbHAA JTUTEPATYypa
Ileuammuvie uzoanus
1. Xapuronos, FO.5. [Tpumeps! u 3aaun no aHanutudeckoil xumuu. (I'paBuMeTpus, SKCTpaKIys,
HEBOJHOE TUTpPOBaHME, (QU3MKO-XMMHUeckue wmetoasl aHanuza)/lO. . Xapuronos, B. IO.
I'puropsesa. — 2007. — 232 c.
2. ABanoBa WU.II., Bopouun A. B., lllatanaes U. ®. KauecTBeHHBII aHAJIN3 KATHOHOB W aHUOHOB:
VYuebnoe nocobue. - Camapa: Odopt, 2006. - 198 c.
Onexmponnvie uz0anus
1. Ananutndeckas xumus. Ananutuka 1. OOue TeopeTudeckie ocCHOBBL. KadecTBeHHBIN aHAIu3
[DnexTponHsbIit pecypc]: yueonuk / Xaputonon HO.4. - M. : TDOOTAP-Menaua, 2014.- 688 c. — URL
: http://www.studmedlib.ru/book/ISBN9785970429341.html (nata obpamenus: 24.05.2019).
2. Ananmutmueckas xumusa. AnHamuthka 2. KomwdecTBeHHBIM aHamm3. DHU3NKO-XHUMHYECKUE
(MHCTpyMEHTaJIbHBIE) METO/IbI aHaNM3a [ DneKTpoHHbIH pecypc]: yueOnuk / FO. 5. XapuTtonos - M. :
I'SO0TAP-Menua, 2014. - 656 c.— URL
http://www.studmedlib.ru/book/ISBN9785970429419.html (nara obpamenus: 24.05.2019).

Pecypchbl HHpOpMaLIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « MHTEepHET»

1. DOnextponHas O6ubnuoteka: 6uOIMOTEKa auccepTauuii: calT / Poccuiickas rocynapcTBeHHas
oubmuoreka. — MockBa: PI'b, 2003. — URL: http://diss.rsl.ru/?lang=ru (nara oOpamicHus:
23.05.2019).

Ilepeuenv ungopmayuoHHo-cnpagounbIX cucmem
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