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1. HACITIOPT ®OHAA OIIEHOYHbBIX CPEJACTB

1.1. ObsacTh NpUMEHEHUA

®onn  oneHouyHsix cpenacts (GOC) — HeorbemiieMas dacTb paboueit
IpOrpaMMbl JUCIHMIUTAHBI (MOIYJIsl) AHATUTHYECKass XUMHS W TpeTHa3HA4YCH IS
KOHTPOJII W OLEHKH 0Opa30BaTENbHBIX JOCTH)KCHHUU CTYICHTOB, OCBOHWBIIHX
pOTrpaMMy JTUCHMIUIUHBI (MOIYJIA).

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB

[enp ®OC — yCcTaHOBUTH COOTBETCTBUE YPOBHSI MOATOTOBKU O0y4Yaromerocs
tpeboBarmsiv  OGI'OC  BO  OGakanmaBpwaT 1O  HAMpaBIEHUIO  MOJATOTOBKH
44.03.05 Ileparornueckoe oOpazoBaHue (C AByMS HPOPWISIMHU THOATOTOBKH),
YTBEPKJICHHBIM TpHKa3oM MuHuctepcTBa o0pa3zoBaHuss U Hayku Poccuiickoit
®deneparuu oT 22 depaiist 2018 r. Ne 125 (¢ UBMEHEHUSMH U IOTIOTHEHUSMM ).

1.3. Ilepeyenr koMmeTeHIUil, (opMUpPYeMBbIX B Mpolecce OCBOECHUS
OCHOBHOI1 MPo(ecCHOHATBHOI 00pPa30BaTeIbHOI MPOrPpaMMBbI

[Iporiecc ocBoeHUsT AUCIUILUIMHBI HAlpaBlIeH HAa (OPMUPOBAHHE CIEIYIOIINX
KOMIETEHIUA U UHANKATOPOB UX JIOCTUKEHHUS:

Ko mo ®I'OC BO ‘ NHauKkaTop 10CTHKEHUS
ObmenpodeccuonanbHbIe

OIIK-8 OIIK-8.1

Crioco6eH oCyIEeCTBIATh MeJarorn4ecKyto [TpumMeHsieT MeTOIbl aHaIN3a MeJaroru4ecKoil

NeSITeTTHHOCTh Ha OCHOBE CIEIHATbHBIX CHUTYyalH, MpoPeCcCHOHANBHON pedIiekcuu Ha

HaY4YHbIX 3HAaHUH OCHOBE CHEIHMATIbHBIX HAYYHBIX 3HAHUH
[IpodeccuonanpHbie

[TK-1 I1IK-1.4

Crnoco0eH UCToab30BaTh TEOPETUUECKUE U
NPaKTUYECKHE 3HAHUS JUI TOCTAHOBKH U
pEIIeHHsI HCCIIE0BATENILCKUX 3a/1a4 B
peaMeTHOM 001acTH (B COOTBETCTBUU C
npoduieM u ypoBHEM 0Oy4eHHS) U B 00JIaCTH
o0Opa3oBaHus

HpI/IMeHﬂeT HAaBBIKU IMPOBCACHUA XUMHUYCCKOT'O
JKCIIEPUMEHTA, OCHOBHBIE CUHTETUYECKHUE U
AHAIIUTUYCCKUC MCTOABI ITOJTYUYCHUSA U
MCCIIEIOBAHUS XUMHUUYECKUX BEILIECTB U
peakuuii

1.4. Dranbl GopmMHupoBaHMS KOMIETEHUHH M CPeACTBAa OLECHUBAHUA
YPOBHS UX C()OPMUPOBAHHOCTH

. KoHTpOJIbHO-0LIEeHOYHBbIE

Jrtansl popmupoBanus komnereHuuii | Komnerenuun

cpeacTBa / cnocod OneHUBAHUA
Paznen 1. KauecTBeHHbI aHanm3 OIIK-8, ITK-1 BrinonHenue nabopaTopHbIX

3aJJaHUH, KOHTPOJIbHAs paboTa
Paznen 2. KonmuecTBeHHBIN aHAIN3 OIIK-8, ITK-1 BrinonHenue 1abopaTopHbIX

3aJJaHU{, KOHTPOJIbHAs paboTa
Texkymas arrecranus OIIK-8, TTK-1 KontposbHas padota
IIpome:xkyTouyHas aTTecTanus OIIK-8, [IK-1 3auert (5 cemectp),

sK3aMeH (6 ceMecTp; A TPUMECTD)




1.5. Onucanue nokasareseit GopmMupoBaHus KOMIIETEHIA

Koa xkoMnereHnnn

Pe3ysbTaThl chOPMHPOBAHHOCTH

OIIK-8

Cnocoben
OCYILECTBIIATH
[eIarOrMYECKY IO
JEATENBLHOCTD Ha
OCHOBEC CIICIIUAJIBHBIX
HAYYHBIX 3HAHUI

3HaeT: OCHOBBbI ONTUMH3ALMHM AHAJTUTUYECKOW INpPOLEAYpbl U CpeAcTBa
TEOPETUYECKOI0 UCCIIEJOBaHUS MOIPEUIHOCTEN aHaIn3a.

YMeer: caMOCTOSTENbHO H3MEPATh XHUMHUYECKUH COCTaB OTHAEIbHBIX
00BEKTOB aHAIU3A.

Bnaneer HaBblkamu: paboThl B AHAJIUTHYECKOM JjabopaTopuu ¢
AHATUTHYECKUMH TPUOOpaMHU, U3MEPUTEIFHON aHATUTUYECKOH MOCYI0H.

IK-1

Cnocoben
UCTIOJIb30BaTh
TEOPETUYCCKHE u
NPaKTUYECKUE 3HAHUS
JUIE  TIOCTAHOBKU H
pemeHus
UCCIIEIOBATEIbCKIX
3a1a4 B INPEIMETHOU
obnactu (B
COOTBETCTBUU c
npopuieM U ypOBHEM
o0yueHus) u B
obsact 00pazoBaHMs

3Haer: o0OmUMEe XapaKTEepPUCTUKH (PHU3UKO-XUMUYECKUX SBICHUHU, Ha
KOTOPBIX 0a3MpyeTcsi aHaju3; YCJIOBUS MPUMEHEHHUS OCHOBHBIX METOJ/IOB
aHamm3a.

YMeeT: BBIOJIHATH MPOCTEHIINE Onepaii XUMHUIECKOTO SKCIIEPUMEHTA.
Brnageer HaBbIKaMU: TEXHUKH BBITIOJTHEHHS aHATN3a BEIICCTB.

1.6. Kpurepuu oOuneHUBAHMSI KOMIIETEHIMH

Ha PpasdHblX ITanax Hx

¢popmupoBanus
KoanuecTBo
Bup yueOHoit padoTbl 0a/1;10B
(01010 0-390 300
5 cemecTp
Brinonnenue u 3amura 1a60paTopHbIX padoT 80 - -
Perienue KOHTPOJIBHBIX paboOT 20 - -
Bcero 100
6 cemecTp, A TpuMecTp
BrinonHenue u 3amuTa 1abopaTopHbIX paboT 40 - 40
Pemienne KOHTPONBHBIX paboT 20 - 20
DKk3aMeH 40 - 40
Bcero 100
HaxonurejabHasa cuctema oueHuBaHusi mo 100-0a/u1bHOM mIKaJIe
YeroipexdaiibHAS Cucrema
100-6anabHas BykBeHHas mIKaJia, COOTBETCTBYIOLIAS
CHUCTEeMAa OLIECHUBAHUA o OLCHUBAHUA
HIKaJa 100-6anabHOI MIKaJTe
IK3aMeEHa 3a4yeTa
OT1nu4HO 90-100 A — OTIIMYHO — TEOPETUUECKOE COAEPKaHNE
Kypca OCBOCHO IOJHOCTBIO, O€3 Tpo0eIioB;
HE0OXO0IUMBIC TIPAKTUUECKIE HABBIKKA PabOThHI 3aureHo
C OCBOGHHBIM MaTepHaaoM c(hOpPMHPOBAHHI;
BCE€ MPEyCMOTPEHHBIE TPOTPAMMOM




06yquI/IH yqe6HLIC 3aJaHusl BBIIIOJIHCHBI,
Ka4y€CTBO UX BBITIOJTHCHHUA OLICHCHO YHCJIIOM
621J'IJ'IOB, OJIM3KHM K MaKCUMAJIbHOMY

Xopowo

83-89

B — o4eHb XOpOIIO — TEOpETHYECKOe
CoJIepKaHue Kypca OCBOCHO MOJIHOCTHIO, 0e3
po0enoB; He0OX0IUMbIE IPAKTHIECKUE
HaBBIKH Pa0OTHI C OCBOGHHBIM MaTepHajioM B
OCHOBHOM c()OPMHUPOBAHEI; BCe
IPEeIyCMOTPEHHBIE IPOrPaMMOH 00yUeHUS
y4eOHBIe 3aJaHHs BBIIIOJHEHBI, KA4eCTBO
BBITIOJIHEHHS OOJIBIINHCTBA U3 HUX OLICHEHO
YHCIOM 0aJI0B, ONM3KUM K MaKCHMaJIbHOMY

Xopomio

75-82

C — XOpOIIIO — TEOPETUIECKOE COMIEePIKAHIE
Kypca OCBOCHO TIOJIHOCTBIO; HEKOTOPBIE
MPAaKTUYCCKUEC HABBIKK PAOOTHI C OCBOCHHBIM
MaTepHaIioM C(OPMHUPOBAHBI HETOCTATOUHO,
BCE MPEIyCMOTPEHHBIC ITPOrpaMMOit
00yueHHs yucOHbIC 3a]aHUs BHITOJHCHBI,
Ka4eCTBO BBITIOJIHCHUS HU OJTHOTO M3 HUX HE
OIICHEHO MHUHHUMAJILHBIM YHCJIOM OaJlIoB,
HEKOTOPBIC BH/IbI 33/JAHUI BBITIOIHEHBI C
omudKaMu

Y,I[OBJ'IGTBOPI/ITCJ'ILHO

63-74

D — ynoBIeTBOPUTENBEHO — TEOPETHYECKOE
CoJIEpKaHNE Kypca OCBOEHO YaCTHYHO, HO
poOesTbl He HOCAT CYIECTBEHHOTO
XapakTepa; He0OXOJUMBbIE TIPAKTHIECKHE
HaBBIKH Pa0OTHI C OCBOGHHBIM MaTepUajioM B
OCHOBHOM C(hOPMHPOBAHBI; OOJIBIIUHCTBO
MIPEIYCMOTPEHHBIX IPOrpaMMOit 00y4eHuUs
yueOHBIX 33/1aHU BBITIOJIHEHO, HEKOTOPBIE M3
BBINOJIHEHHBIX 33JaHUH COepIKaT OMNOKHI

VY 10BIIETBOPUTEIBHO

50-62

E— nocpecTBeHHO —T€OpeTHIECcKoe
CoZiepKaHHe Kypca OCBOGHO YaCTHYHO;
HEKOTOPbIE IPAKTHYECKHE HABBIKH PabOTHI He
c(opMHPOBaHbI, MHOTUE IPEIYCMOTPEHHBIC
y4eOHOI1 mporpaMMoii 00ydeHus yaeOHbIe
3a/IaHUs HE BBITIOJTHEHBI JTHOO Ka4eCTBO
BBITIOJTHEHHBIX HEKOTOPBIX M3 HUX OLICHEHO
YHCIIOM 0aJlJI0B, OJIM3KUM K MUHUMAIEHOMY

HeynosnerBopurensHoO

21-49

FX — HeyOBIETBOPUTEIBHO — TEOPETUUECKOE
coJIepXKaHNe Kypca OCBOGHO YaCTHYHO;
HE00XOIUMBIE MIPAKTHYECKHE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaoM He
chopMHupOBaHbI; OOIBITUHCTBO
MIPEIyCMOTPEHHBIX Y4e0HOI mporpaMmoit
00y4eHust yueOHbIX 3a/IlaHHI HE BBINOJIHEHO
00 KauecTBO MX BHIIIOJIHEHUS OIIEHEHO
YHUCIIOM OaIJIOB, OJIM3KUM K MUHUMAIBHOMY)
IPU JONOIHUTENIBHO CAMOCTOSATENBHON
paboTe HaJl MaTepHaIoM Kypca BO3MOKHO
MIOBBILIEHHE KaueCTBA BBITOJIHEHUS yUeOHBIX
3aJIaHUH

HeynonerBopuresbHo

0-20

F — HEey10BIIETBOPUTENBHO — TEOPETHIECKOE
CoJIep’KaHne Kypca HE OCBOCHO;
HE0O0XOIMMBIE IPAKTHYECKIE HABBIKH PAOOTHI
He c(hOpMUPOBAHEI; BCE BHIITOJTHEHHEIC
y4eOHbIe 3aJaHus COJepKaT TpyObIe OIIHOKHY;
JOTIOTHUTENbHAs CAMOCTOSATENIbHAS paboTa
HaJ MaTepHuajoM Kypca He MPHUBEJET K
KaKOMY-JIM00 3HaYMMOMY HOBBIIICHHIO
Ka4yecTBa BBIIIOJIHEHHUS YUSOHBIX 3aJaHUH

He 3auteno




2. KOHTPOJIBHO-ONEHOYHBIE CPEACTBA
2.1. OueHo4YHbIE CPEICTBA TEKYUIEr0o KOHTPOJIS

Bonpocsl 1151 IpoBeAeHUs KOHTPOJIbHOM padoThI:

1. Cmemanbl 20 Kr pacTBopa COJIIHOW KHCIOTBI ¢ maccoBoi porneit 0,08
(p=1,038 r/cm®) u 10 1 pacTBOpa ITOH K€ KHUCIOTBI ¢ MaccoBoi moned 0,12
(p=1,06 r/cm?). OnpenennTs MOISAPHYIO KOHIIEHTPALUIO IIOJyYEHHOTO pacTBOPA.

2. Omnpenenuth creneHb Auccouuannv U pH pacTBopa yKCYCHOM KHCIIOTBI
MouisipHor koHeHTpauuu 0,02 monw/n. Kak u3MeHUTCS CTelneHb OUCCOIMAlUU U
pH pactBopa npu pasz6asnennu ero B 4 pasa ? (K cHzcoon =1,86-107).

3. OnpenenuTh pacTBOPUMOCTH B MOJB/JI W T/I kKapOoHaTa cepebpa
(ITP(Ag,CO3)=1,2%10"12).

4. CocraBuTh cxeMy pasueienus cMmecu: Pb?*, Ag*, Ca**. Kakumu peakuusmu
MOXHO OOHApy>XWTh JaHHbIE MOHBI B pacTtBope. Hamucath ypaBHEHUS
COOTBETCTBYIOIIMX PEAKIUIA B MOJICKYJIIPHOM U HOHHO-MOJIEKYJISIPHOM BHJIE.

5. PaccraButh k03(p(UIIMEHTHI METOJOM HJIEKTPOHHOTO OanaHca, yKa3aTh
OKHUCIIUTEIb, BOCCTAHOBUTENh, POLIECCHI OKUCIICHUSI 1 BOCCTAHOBJICHUS:

1. Nazs + NaQCrzO7 + HQSO4 — CI‘z(SO4)3 + S+ Nast4 + HQO;

II. MnSO4+ KClO3+ KOH — K;MnO4 + KCI + K,SO4 + H,O

6. Ha3zBatb COCIUHCHUS: Na3[Cr(OH)g], [CdA(NH3)4]SO,. Kakoso
KOOPJIMHAIIMOHHOE YHCIIO KOMIUIEKCOOoOpa3oBatessi, OonpeaeianTh ero 3apsa. OTBeT
o0ocHoBaTh. OnMCcaTh CTPOEHUE JAHHBIX COCTUHEHUH.

7. Hamucatbe dopmynsl cienyrommx coenuHenuit: rexcanuanodeppar (I1)
kanus, xuopun amuHopTytd (II). HamucaTe ypaBHEHHS AMCCONMANMM JTAHHBIX
COEIVMHEHUH, BBIPAKEHUE 11 KOHCTAHTHI HECTOUKOCTH.

8. Omnmcars BHemHuii Bup cucteMel: Hg?t, Fe?*, Cr’*, Ba®*. CocraButh cxemy
paznenenuss cMmecu. Kakumu peakiusiMd MOXKHO OOHApYX UTh JaHHBIE HOHBI B
pactBope. HammcaTh COOTBETCTBYIOIIME YpPaBHEHHs PEAKLHMU B MOJIEKYJSIPHOW M
HOHHO-MOJICKYJISIPHOU (hopMme.

9. Kakoil HMHIMKATOp MOXXHO HCIOJB30BaTh JUIsi (PUKCALMU  TOYKHU
SKBUBAJICHTHOCTU 25 MJI pacTBOpa CHJIBHOM HIEJIOYM C MOJISIPHOM KOHIIEHTpAIUEH
51072 MOIB/T PacTBOPOM €1abOM KHMCIIOTHI Takoi ke KoHuentpamun (K, = 2¢107)?
OnpenenuTs HHAUKATOPHYIO OLTHOKY .

10.Bpranciuth HaBECKY TEXHUYECKOTO CyJb(pUTa HATPHUS IO CJEIYIONUM
JAHHBIM: coJiepKaHue ero B oOpasme 46%, mepHas komba Ha 250 M, s
TUTPOBaHUS B3ATO 25 M pacTBopa, B Owoperky Ha 50 M HaauT pacTBOp
IIeEpMaHraHara Kajus ¢ MOJIAPHOM KOHIEHTpanuei skeuBaienta 5,200%10 mouns/i.

11.0mpenenutbh MaccoBYIO JIOJIIO Cyb(u1a HATPUS B 00pasIle, €ClIM HABECKY B
4,2000 T pactBopuaM B MepHO# kosoe Ha 500 mu u k 25 M ero npuwiwin 50 mi
pacTBopa ioja ¢ MoJiIpHOM KoHIeHTpanuen sxBuBajieHTa 0,2000 monw/n. M30b1TOK
pactBopa iHoma ortutpoBamu 46,06 M pacTtBopa TuUOCyidb(dara  HATpUS
(K NayS,03=1,234 xk C(NaS,03)=0,1 moub/i).

12.Hagecky 0,6000 r guruaparta 1maBesieBOM KUCIOTHI PACTBOPUIM B MEPHOMU
kojoe ¢Emkocthto 100 mi. Ha tutpoBanme 20 M MOJy4EHHOTO pacTBOpa



m3pacxogoBanu 18,34 wmn  rugpokcuaa Hatpus. OnpenenuTs  MOJISIPHYIO
KOHIICHTPAIIMIO JKBUBAJICHTA TUJAPOKCHAA HATPUS M €ro TUTP IO IIABEJICBOM
KHCJIOTE.

JlabopaTtopHble 3agaHusA:

1. IlpuBenute KiIacCUPUKAIUIO KATUOHOB (KHCIOTHO-OCHOBHAS CXeMa), JaiTe
OOIIYI0 XapaKTePUCTHKY KaXKIOU TPYIIIbL.

2. JlaifTe 0OIIyI0 XapaKTepUCTUKY, COCTABbTE CXEMY CUCTEMATHYECKOTO X0/Aa
aHaJIKM3a U HAUIIUTE YPaBHEHUS PEaKlUidl OTKPHITHSI KATHOHOB BTOPOU TPYTIIIHI.

3. Jlaiite oOlIyt0 XapakTepUCTUKY, COCTABbTE CXEMY CUCTEMATHYECKOTO X0/Aa
aHaJIKM3a U HAUIIUTE YPAaBHEHUS PEaKUid OTKPHITUS KATUOHOB TPEThEHN TPYMIIHI.

4. JlaiiTe OOIIYIO0 XapaKTEPUCTUKY, COCTaBbTE CXEMY CUCTEMATHUECKOIO X0/a
aHaJlM3a U HalMILNUTE YPaBHEHUs peaKlUi OTKPBITHSI KATHOHOB YE€TBEPTOM TPYIIIIHI.

5. JlaiiTe 0oOLIyI0 XapaKTEpUCTUKY, COCTABbTE CXEMY CUCTEMATUYECKOTO XOAa
aHaJIKM3a U HAUIIUTE YPaBHEHUSI PEaKIU OTKPBITHSI KATUOHOB ISITOM TPYIIIBI.

6. JlaiiTe 0oOIIyI0 XapaKTEepPUCTUKY, COCTABbTE CXEMY JPOOHOTO XOJla aHaIu3a
Y HAlIMIIUTE YPaBHEHUS PEAKLHM OTKPBITHS KATUOHOB IIECTON TPYTIIIHI.

7. IlpuBenute KinacCU(pUKALMIO AHHOHOB, JaiTe OOLIYI0 XapaKTEPUCTHKY
TPYNN U HATIMIIATE YPABHEHUS PEAKINI OTKPBITHS aHUOHOB KaX IO TPYIIIIHI.

8. Mznoxkurte oOmIMiA X0/ aHAIu3a CyXOro BEIIECTBA, PACTBOPUMOTO B BOJE.
[IpuBenuTe KOHKPETHBIN IIPUMED.

10.Haiite  oOmryt0o  XapakTEpUCTHKY  METOJOB  KHCIOTHO-OCHOBHOTO
TUTPOBAHUS, IPUTOTOBBTE UCXOHBIA PACTBOP KUCIIOTHI, yCTAHOBUTE TUTP paboyvero
pacTBOpa LIEN0YH, ONPEAEIIUTE MACCy KACIOTHI B PACTBOPE.

11.laiite  oOmyto  XapakTepUCTHKy  MeTOoJa  IepMaHTaHATOMETPHH,
IIPUTOTOBBTE HMCXOJHBI pacTBOP OKcajlaTa HAaTpUs MO HABECKE, YCTAHOBUTE THUTP
pabouero pacTBopa nepMaHraHaTa Kajus, onpeaenute Maccy cynbgara xenesa (11).

12.laiiTe 0oOLIyI0O XapakTEPUCTHKY METOJa WOJOMETPUH, MPUTOTOBHTE
CTaHJApPTHBIN pacTBOp AMXpOMarTa Kajius, YCTaHOBUTE THUTpP paboOyero pacTBopa
THoCyJb(para HaTpus, onpegenure maccy coiau meau (II).

13.laitfTe OOLIyI0 XapaKTEpUCTUKY METOJOB OCAXKIEHUS, ONMpPENEITUTE Maccy
XJIOpHUaa.

14. laiiTe 00IIyI0 XapaKTEPUCTHUKY METOJ0B KOMIUIEKCOMETPHUH, ONpPEneTnuTe
Maccy COJIM MarHusl.

2.2. OueHO4YHbIE CPECTBA IJIsl IPOMEKYTOYHOM aTTeCTAlluN
(3auer)

1. MousipHas 1 HOpMasbHas KOHIICHTPAIIMK PacTBOpa.

2. Koncranra u crenens guccouranuu. CBsi3b CTENEHU IUCCOLUALAHN CJIa00ro
AIIEKTPOJIUTA C KOHCTAHTOW JUCCOIMAIIMK U KOHIICHTPAIIUEH €ro B BOJTHOM PacTBOPE.

3. Maremarnueckoe BBIP@KCHHE KOHCTAHTBI JHUCCOITMAIIMNA BOABI M1 MOHHOTO
npousBeneHus Boabl. [Tonsatus pH u pOH, B3auMoCBs3b MEXTy HUMHU.

4. Brrunciienne pH B pacTBopax cliaObIX KHCIOT M OCHOBaHHUM.

5. Wsmenenne pH pactBOopa mpu 100aBICHHH K HEMY KHCIIOT, IICIOYCH,
COJIEH.



6. CBs3b KOHIIEHTpaluu ciaboro saekrposutra ¢ pH u cTeneHpo ero
U CCOIUALNY.

7. Bydepnsie pactBopsl. Pacuer pH 6ydepusix cuctem. BydepHas eMkocTs.

8. OmpenesieHre HOHHOM CHJIBI PacTBOpA.

9. Omnpenenenne KOHUEHTPALMH HOHOB B PACTBOPE CUIIBHOTO 3JIEKTPOJIUTA.

10. AKTUBHOCTH U KO3(PPHUIIMEHT aKTUBHOCTH.

11.Beipaxenue [1P.

12.0npenenenue pactsopumoctu 1o [1P.

13.0mnpenenenue [1P o pacTBOpUMOCTH.

14.«ConeBoit apexTy.

15.0cHOBHBIE TUIIBI pEAKIUI TUIPOIN3A COJICH.

16.@opmynbl 111 BBIYMCICHHUST KOHCTAaHThl M CTENEHU THUIIPOJIM3A COJIEH,
o0pa3oBaHHBIX a) CHJIBHBIM OCHOBaHHEM M CJIabOW KHUCIOTOM; ©0) ciaadbIM
OCHOBAHHEM M CHJIbHOM KHCIIOTOM; B) Cl1a0bIM OCHOBAHUEM U CIA00M KUCITOTOM.

17.@opmynbl s pacuera pH B pacTBope coJid THAPONM3YIOLICHCS a) 1O
KaTUOHY; 0) 10 aHUOHY; B) U MO KaTUOHY, U TI0 AHUOHY.

18.I'mnponu3 coseid, o0Opa30BaHHBIX MHOTOOCHOBHBIMU KHUCIOTaMU H
MHOTOKHUCJIOTHBIMU OCHOBaHUSIMU.

19.9nekTpoanbie noteHuranbl. CTaHIapTHBIN AIEKTPOAHBIN IIOTEHIUA.

20.Ypasuenne Hepucra.

21.HanpaBnenue u  0OpaTUMOCTh  OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
pEaKIUi.

22.KOoHCTaHTa paBHOBECHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB.

23.HoMmeHKIaTypa KOMIUIEKCHBIX COCTMHEHUH.

24.YpaBHEHHE OUCCOLMALMM W BBIPAXKEHUE KOHCTAHTBl HECTOMKOCTHU
KOMILJIEKCHBIX COCUHECHUMU.

25.Pacuet paBHOBECHBIX KOHIIEHTpAIIU KOMIUIEKCHBIX HOHOB.

26.1 ananuTHyeckas rpynmna KaTUOHOB 10 KHCJIOTHO-OCHOBHOM
KJIacCU(PUKaALMU: KaueCTBEHHbIE PEAKIIMK; CXEMa aHaJIn3a.
277.11 ananuTHYECKAS rpymnmna KaTUOHOB 10 KUCJIOTHO-OCHOBHOM

KJ1accu(pUKaMuy: TPyNIIOBOM peareHT; KaueCTBEHHbIE PEAKIIUHU; CXeMa aHaIH13a.

28.111 ananmuTHyeckass  Tpynma  KaTHOHOB II0  KHUCIOTHO-OCHOBHOM
KJ1accu(UKanuu: rpynmnoBOil peareHT; KaueCTBEHHbIE PEAKI[UU; CXEMa aHaAIH3a.

29.1V aHanuTuyeckas  rpynmna  KaTMOHOB IO KHCIOTHO-OCHOBHOM
KJIacCCU(UKALMU: TPYNIIOBOI peareHT; KaueCTBEHHbIE PEAKIINH; CXeMa aHaJIn3a.

30.V aHanmuTHyeckas rpyImnma KaTUOHOB 1o KHMCJIOTHO-OCHOBHOM
KJIacCCU(UKALMU: TPYNIIOBOI peareHT; KaueCTBEHHbIE PEAKIINH; CXeMa aHaJIn3a.

31.VI aHanuTnueckass  rpynma  KaTUOHOB 1O  KHCIOTHO-OCHOBHOM
KJIaCCU(UKALMU: TPYNIIOBOI peareHT; KaueCTBEHHbIC PEAKIINH; CXeMa aHaJIn3a.

32.1 ananuTHyeckasi rpyla aHUOHOB: TPYMNIOBOM pPEAareHT; KaueCTBEHHBIE
peakuuu.

33.1I ananuTHyeckass rpylIa aHUOHOB: TI'PYIIIOBOM pEarcHT; KaueCTBEHHBIC
peakuuu.

34 11l ananuTHYeCKas rpyIIa aHUOHOB: KAUE€CTBEHHbBIE PEAKLINN.



(3K3aMeH)

1. Kakue  peakuud  Ha3bIBAIOTCA  AHAIMTUYECKMMHM W KakK  OHHU
kinaccuumupyrorcs? [IpuBeaute nmpuMepsl peakuii OTKPHITHS, WACHTU(DUKAITUN U
OCAKJICHUS.

2. Uem  XapakTepu3ylOTCS  YyBCTBUTCIBHOCTb,  CHEIMUDUUYHOCTH |
n30MPaTEhbHOCTh AHATIMTUYECKUX peaknuii? JlalTe ompeneneHrue STUX MOHATHA H
MPUBEIUTE IPUMEDBI.

3. Kakasg B3auMOCBSI3b CYIIECTBYET MEKIY OTKPHIBAEMBIM MHHUMYMOM,
NpelesibHOM  KOHIIGHTpaluen, TMpeAeibHbIM pa30aBIeHUEM W  MHUHHUMAJIbHBIM
00BEMOM TIpeIeNIbHO pa30aBIeHHOro pacTBopa? Bripasute ee popmynamu.

4. ChopmynupyiiTe OCHOBHBIC TIOJIOXKEHHSI TEOPUH AJIEKTPOIUTHUECKOM
JCCOLMALINYI U TIOKAKUTE €€ 3HAUYECHNE B KAYECTBEHHOM aHaJu3e.

5. Uro Takoe KOHCTaHTa W CTeneHb aucconuanuu? Kak cBsi3aHa CTENEHb
JUCCOLMAIMKU c1a00ro 3JEKTPOJIUTAa ¢ KOHCTAHTOM JUCCOLMALMK M KOHUEHTpAaInen
€ero B BOJHOM pactBope? BeiBecTH cooTBeTcTBYIOIYIO0 (Gopmyny. OT Kakux
(akTOpOB 3aBUCAT BEJIMYUHBI KOHCTAaHTHI U CTEHEHU DJICKTPOIUTUUYECKOU
IUccoanun’?

6. B kakoM 13 BOAHBIX PACTBOPOB CTEIIEHb AUCCOLMAIIMN HAauOOIbIIIas:

a) 0,1 M CH3;COOH, 0,1 M HCOOH, 0,1 HCN;

0) 0,1 M NH3;, 0,01 M NH3?

7. Kak u3MEHUTCS CTeneHb JAUCCOIMAIMM CIA00ro SJEKTPOJIUTa a) MpuU
HarpeBaHUM pacTBOpa; 0) MpH JIUTEIHLHOM yIIapUBaHUU pacTBOpa?

8. Kax Bnusger nobGaBieHHe OJHOMMEHHBIX HOHOB U  IOCTOPOHHETO
AJIEKTPOJIUTA Ha CTETICHb IUCCOIMAIINN CIa00ro IeKTpoauTa?

9. Hanumnre MareMaTU4eCKOE BbIPa)KEHUE KOHCTAHTHI IUCCOLIMAIIMN BOBI U
noHHOTO mpousBeaeHus Boabl. Chopmymupyitte noustuss pH u pOH u nmokaxure
B3aMMOCBS3b MEXJy HUMHU. Kakue npeumyiiecTBa JaeT BbIPAXKEHUE KUCIOTHOCTH
WJIY [IEJIOYHOCTH PACTBOPOB YEPE3 BOAOPOIHBIN WIIM TUAPOKCHIHBIN MTOKA3ATEIb?

10.MoeT 11 CyIIecTBOBAaTh BOJHBIA pPacTBOp, B KOTOPOM KOHIICHTpAIlUs
noHoB H* Obuta Ob1 paBHa 0?7 MoXeT M CyIIeCTBOBaTh BOHBIN pacTBop ¢ pH =07?

11.Kakue peareHThl clieqyer 100aBuUTh K pactBopy, pH koroporo 0, 4ToOb
co3nath crnadokucayo cpeay: NHi, NaOH, CH;COOH, HCIl, NH.Cl? Kakue
peareHThl cleayer a00aBUTh K pactBopy, pH koroporo 12, yTtoObl co31aTh
cmabokucnyto cpeny: NHz, NaOH, CH;COOH, HCI, NH4C1?

12.Kakue pacTBOpbl Ha3biBatoTcs OydepubiMu? IlpuBegute mnpumepsl
OydepHbIX cMecell, HCHOIb3yEeMbIX B TPAKTUKE KAYECTBEHHOTO aHaiuu3a, U
OOBSICHUTE WX JICUCTBHE.

13.Ha uem ocHoBano Oydepnoe nerictBue? Hammiure B MOJEKYISpHOU W
WOHHOW (opMe ypaBHEHHS pEaKIui, KOTOpPbIE MPOUCXOIAT TMPHU JO0ABICHUU K
aMMOHUIHOMY Oy(depHOMY pacTBOPY HEOOJIBIINX KOJWYECTB CHJIBHBIX KHUCIOTHI U
OCHOBAHHMSI.

14.BeiBectu hopmyny ais pacuera pH: a) anerarHoro 0ydepHOro pactBopa;
0) ammoHuitHOTO Oy(epHOro pacTBopa.

15.Chopmynupyiite npaBuio MPOU3BEICHUS PACTBOPUMOCTH U MOKAKUTE, K
KaKUM CUCTEMaM OHO OTHOCHUTCHI.



16.113510%k1UT€ METOAWKY BBIYMCICHUS MPOU3BEAECHUS PACTBOPHUMOCTH IIO
M3BECTHOM PACTBOPUMOCTH BelecTBa. [ [pormiumiocTpupyiTe npumMepamu.

1'7.Kax BpIUHCIIAETCS PACTBOPUMOCTD BELIECTBA B MOJIIX U B TPaMMax Ha JIUTP
HACBIIIEHHOTO  pacTBOpa MO M3BECTHOMY IPOM3BEICHHUIO  PAaCTBOPUMOCTH?
[IpuBenuTe npUMEpHI.

18.Kakoe BiausiHME OKa3bIBAET HA PACTBOPUMOCTH JJIEKTPOJIUTOB BBEICHUE B
pPacTBOp OJTHOMMEHHBIX HOHOB?

19.Yto Takoe japoOHOe ((pakMOHUPOBAHHOE) OCAXKICHUE U KakK OHO
UCIIOJIb3YeTCsl B MPAKTHKE KauecTBeHHOro aHanu3a? Kakoil ocajgok OyJeT Bbimanath
NEPBBIM, MPHU MOCTENEHHOM J00aBJICHUM pacTBOpa HUTpara cepedpa K pacTBopy,
coJiepKalleMy XJIOpH/I- U OpOMUI-UOHBI OJJUHAKOBOW KOHILIEHTpAIUU?

20.Kak mpou3BOgMTCS M Ha YEM OCHOBAHO IIPEBPAILCHHE OJHMUX
MaJIOpaCTBOPUMBIX AEKTpoauToB B apyrue? Kakoit u3 cynbdatoB PbSO4, BaSO,
wi SrSOy4 monHee nmpeBpalaeTca B KapOOHAT IPU HArpEBAHUM C PACTBOPOM CO/IbI
OHOM M TOM JKE€ KOHIEHTpaUuu (MCHOJB3YWTE€ 3HAUYEHUS MPOU3BEICHUN
pPacTBOPUMOCTU COOTBETCTBYIOIIMX COETHUHEHMIT)?

21.Kakoe 3HaueHWe umeeT BeanuumHa pH npu OCaXI€eHMM HOHOB B BHJIE
TUAPOKCUJIOB M B BHJE TPYIHOPACTBOPUMBIX coJiel cialdbix KUciIoT? OTBET
MPOUUTIOCTPUPYHTE TPUMEPAMH.

22.PactBopuMocTh Kakux coeauHenuit: BaSQOs, CaCOs;, AgCl, ZnS,
(MgOH),CO3 — He 3aBUCHUT OT KHCIOTHOCTH cpeabl pactBopa? [louemy?

23.1Touemy CaCOs; merko pactBopsiercsi, a CaC,Os He pacTBOpsieTcsl B
pa30aBIEHHON YKCYCHOM KHCJIOTE, XOTS 00a COCIUHEHHS UMEIOT OJU3Kue
3HaueHus [1P?

24.B kakoM pactBopurene pacteopuMoctb Mg(OH), MakcuMainbHasi 1 B KAKOM
MUHUMAaJIbHAA: a) B BOJIe; 0) B pacTBOpE aMMHUaKa; B) B paCTBOPE aMMOHUWHOM COJIH;
') B paCTBOPE MUHEPATILHON KUCIOTHI?

25.Ha30BUTE€ OCHOBHBIE THUIBI pEAKIMH THAPOJIHM3A COJICH, TPUBEAUTE
IpPUMEPHI U HATUIIMTE COOTBETCTBYIOUIUE YPABHEHHUS.

26.Kakywo cpeny (KHMCIyr0, HEUTPaJbHYIO WIM IIEJIOYHYIO) UMEIOT BOIHBIC
pactBophl cotieit: KNOs, Nay,CO3, (NH4)2SO4, NiCl,, Ba(NOs3),, CH3COONa, NaCl,
Pb(NO3)2, BiC13, (NH4)2CO3, Na3PO4, Alz(SO4)3, Hg(NO3)2, CaClg, NH4I.

27.YT0o Ha3pIBa€TCs KOHCTAHTOW THAPOIM3a? 3aBUCHUT JIM €€ BEIMYMHA OT
TEMIIEpaTypbl, KUCIOTHOCTH PacTBOPA, KOHUEHTPALMHY TOCTOPOHHETO AJIEKTPOJIUTA B
pactBope?

28.BoiBect  (popmyny s BBIYMCIEHHUS KOHCTaHTBHl THAPOJIM3A COJIEH,
o0pa3oBaHHBIX a) CHJIBHBIM OCHOBaHHEM H CJIabOW KHUCIIOTOH; ©0) ciaadbM
OCHOBAHHMEM M CUJILHOM KHCIIOTOM; B) C1a0bIM OCHOBAHHEM M CJIA00M KMCIOTOM.

29.UTo nokasbIBaeT cTeneHs rujaponmsa’? BeiBectu hopmyiy A BEIYUCICHUS
CTENEHU TUIPOJM3a COJH, OOpa30BaHHOM a) CHJIBHBIM OCHOBaHMEM U ciabou
KHUCJIOTOM; 0) clabblM OCHOBAaHMEM M CHJIBHOM KHUCIIOTOM; B) C1a0bIM OCHOBaHUEM U
c1a00# KUCTOTOM.

30.BeiBect ypaBHeHUE Mg pacuera pH B pacTBope coiu THMAPONIU3YIOIIECS
a) M0 KaTUOHY; 0) 10 aHUOHY; B) U 110 KAaTHOHY, U 110 aHHUOHY.



31.Kak mporekaeT TUIPOIU3 COJie, O0Opa30BaHHBIX MHOTOOCHOBHBIMU
KHCJIOTAMH U MHOTOKUCJIOTHBIMU OCHOBaHUsMU? [IpuBeauTe npumepsl.

32.B pacTBOpe Kakoil W3 COJIEW OJIMHAaKOBOW KOHUEHTpalMu cpeaa OoJsiee
menounas: a) NapxCOs wim NapSiOs; 0) NapS wmm (NHs).S; B) NasPOs wunmum
CH3COONa; 1) (NH4),CO3; umn K,CO3? B pacTBope Kakoi U3 cojieil 0JJMHAKOBOI
KoHIeHTparuu cpena 6onee kucmas: a) NH4Cl wnmm NH4F; 6) BiCls wnu FeCls;
B) ZnSO4 nnu CuSOy; 1) SnCl, wnu SnCly?

33.Kakoe 3HaueHHWE MMEET TMAPOJIM3 B KauyecTBeHHOM aHanu3e? [lokaxure
BO3MO>KHBIE YT UCMHOJIb30BAHUS THIPOJIN3a B AHAJIU3E.

34 .131m10KUTE CyITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuidl. B uem
3aKJIF0YAETCs IPOLIECC OKUCIIEHU U Mpolecc BoccTaHoBieHusA? [IpuBeaure npumMepsl
OTKPBITHSI KATHOHOB M AHMOHOB JICICTBUEM OKUCIIUTENEH U BOCCTAHOBUTENEH.

35.Yt0o Takoe SIEKTPOAHBIE MOTEHUHUAbI, KAK OHHU OMNPEACIAIOTCI U YTO
xapaktepusytor? [IpuBeaure mpuMepsl COCTaBICHUS raJbBAHUYECKOTO 2JIEMEHTA.

36.YTo Ha3bIBAIOT HOPMAJIbHBIM (CTAaHAAPTHBIM) AJIEKTPOJHBIM MOTEHIIUAIOM
CUCTEMBbI U KaK U3MEPSETCS €r0 BeJIMUrHA?

37.Kak 3aBUCHAT BEIWYMHA 3JJIEKTPOJHOrO MOTEHIIMAJa OT KOHIEHTPALUU
OKHUCJIEHHOW W BOCCTaHOBJIEHHOW (opm, oT BeaumuuHbl pH pactBopa. [lpuBenute
MPUMEPbl  OKUCITUTEIBbHO-BOCCTAHOBUTENBHBIX CHUCTEM, JJII KOTOPBIX BEJIMYMHA
noTeHuaga 3aBUcUT oT pH pacTtBopa, W cuUCTEeM, IJii KOTOPHIX BEJIMYMHA
MOTEHIIMAJIa HE 3aBUCHUT OT pH pacTBopa.

38.Hamucars ypaBHenne Hepucra. [loscHUTH (pu3MUECKHIl CMBICT BEJIUYUH,
BXOASIIUX B 3TO YPaBHEHUE.

39.0t kakux (HakTOpOB 3aBUCHUT HAIPABJICHUE U OOPATUMOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peakuuii? [IpuBeaure mpumMepsl.

40.IToueMy mnepMaHraHat M JUXpPOMAT Kalldsl, A30THAsl KHUCJIOTa U OKCH]I
ceuHIia (IV) B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMIX BCETJa PpearupyroT Kak
OKHCIIUTENIM U HE MOTYT ObITh BOCCTAHOBUTEIISIMU?

41.1IpuBecTn MpUMEPHI UCIIOJIB30BAHNS PEAKIIUNA OKHCIICHUSI-BOCCTAHOBJICHUS
B KQUECTBEHHOM aHaJIU3€ JJIS a) PaCTBOPEHUS TBEPJIbIX COCIUHEHU; 0) pa3aeneHus
Y MaCKHPOBKH MOHOB; B) OTKPBITHUSI HOHOB.

42.Ha3Barh coeauHeHUs, HauOOJee YacTO HUCIOJIb3yeMbI€ B aHAJTUTUUYECKOM
MPAKTUKE B KAYECTBE OKUCIIUTENIECH; B KAYECTBE BOCCTAHOBUTEICH.

43.Kak IHCCOLMUPYIOT KOMIUIEKCHBIE COEIMHEHUSI B BOJHOM pacTBope?
Kakum 006pa3oM MOKHO JTOKa3aTh, YTO paciaj] KOMIIJIEKCHON COJIM HAa MOHBI BHETITHEH
chepbl W KOMIUICKCHBIE HOHBI TMPOTEKAET MO THUMY JUCCOIMAIMH CUJIBbHBIX
AIEKTPOJIUTOB?

44 HanwucaTh ypaBHEHUS TUCCOLMAIIMU U BhIpaKEHNE KOHCTAHThI HECTOMKOCTH
151 cnenytomux komiiekcHbix coequuennit: [Cu(NH3)4]Cl,, Ko[Hgls], Ks[Fe(CN)g].
JlaTh UM Ha3BaHMUS.

45.Kakast BeIMUYMHA XapaKTEepU3yeT YCTOMYUBOCTh KOMIJIEKCHOTO MOHA, U KaK
pacCUUTHIBAKOTCS PABHOBECHBIE KOHLIEHTpAalMu HOHOB? [IpuBenuTe npumepsl.

46.CopmynupyiiTe 3HaYE€HUE KOMIUIEKCHBIX COEIMHEHHM B KaueCTBEHHOM
aHaJIu3€ M MOKaXXUTE OCHOBHBIC HAIPaBIICHUS WX HCHOJIb30BaHus. lIpuBenure
IpUMEpPbl MPUMEHEHHS] KOMIUIEKCHBIX COEIWHEHUW B aHaiu3e g a) OTKPBITHS



MOHOB; 0) MAaCKMpPOBKHM MEUIAIOLIEr0 MOHA; B) PACTBOPEHUS OCAJIKOB; I') U3MEHEHHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB; 1) M3MEHEHUS KHUCIOTHO-OCHOBHBIX
CBOMCTB.

47 Knaccudukamus rpaBUMETPUIECKIX METOJIOB aHAIHN3a.

48.I'paBumeTpuyeckas U ocaxkaaemasi GOpMBI.

49.Touka SKBHUBAJICHTHOCTH U METOABI €€ ompereneHus (PUKCUpoBaHUs) B
TUTPUMETPUUECKOM aHAJIU3E.

50.Knaccudukaiys METOI0B TUTPOBAHUS (4 TPYIIIHI, TOATPYIIEI METO/IOB).

51.Paboumne pacTBOpHl B METOJAX TUTPOBAHUS (Uil KaXKIOW MOATPYIIIbI
METOIOB).

52.YcraHoBoYHbIE (CTaHAAPTHBIE) BeEIIeCTBA B METOAAaX HEUTpalih3aluu |
NIEPMaHTAHATOMETPUHU.

53.@opmyna I ONpPENENCHUS KOHUEHTPALMM SKBUBAJIEHTA IIEJIOYH, IIO
KaKOMY CHOCO0y THUTPOBAaHUS TPOBOJUTCS 3TO ONpPENEIEHUE, KAKUM CIOCOOOM
MPOUCXONUT (PUKCUPOBAHUE TOUKU FIKBUBAJIEHTHOCTH.

54.KucI0THO-OCHOBHBIE HWHIUKATOPBI (IPUMEPBI, OT YEro 3aBUCUT UX
OKpacka).

55.1TpaBusia paboThI ¢ OIOPETKOM M MUTIETKOM.

56.CkonpKO 4HcCen MOcie 3amsiTol HyXHO Oparh HpH pacyerax oObeMa
TUTPaHTA, MOUIEAIIET0 Ha TUTPOBAHUE.

57.Kaxoil pe3ynpTaT Heib3sd OpaTh B pacyeT CpPEJHEro 3HauyeHus ol0bema
TUTpPAHTA?

58.3aK0H SKBUBAJICHTOB JIJIsl IPSIMOTO M OOPATHOTO TUTPOBaHUS ((OPMYIIbI).

59.B kakoM ciy4a€ TUTPOBaHHMS TOYKAa 5SKBUBAJCHTHOCTHM HAXOAMUTCS B
ICJIOYHON, HEUTPAIIbHON U KUCIION 00macTsix?

60.Knaccudukaims METOI0OB PEIOKCUMETPHH.

61.Knaccudukaius MeTo10B OCaxACHUS.

62.Knaccudukanusi METOJJOB KOMIUIIEKCOMETPHH.

63.OKUCANTENBHO-BOCCTAHOBUTENbHBIE WHIMKATOPBl (IIPUMEPBI, OT YEro
3aBUCUT UX OKpacKa).

64.Meton  mnepMaHraHaTOMETpUHU: pabO4YMil  pacTBOpP;  YCTAHOBOYHBIE
(cTraHmapTHBIE) BEIECTBA; pacdyeT MOJSIPHOM MacChl SKBUBAJEHTA MEpMaHraHaTa
KaJlig B KHUCJIOW, HEUTpambHOM M IIENOYHOM cpenax; (popmyina ais onpeaesieHUs
KOHIIEHTpAIlMU 3KBUBAJICHTA NIEPMaHraHaTa Kajius, 0 KaKOMY CIocoO0y TUTPOBaHUS
IPOBOAUTCA ITO OINpEACSEHUE, KAKUM CIIOCOOOM MPOUCXOIUT (PUKCUPOBAHUE TOUKU
HKBUBAJICHTHOCTH; VHIUKAaTOPHBIM WIH O€3MHIUKATOPHBIM cnocobom
(bUKCUPOBaHUS TOYKU SKBUBAJICHTHOCTU MTPOBOIUTCA onpenencHue xeneza(ll)?

65.Meton #omomeTpun: pabodnMe PacTBOPHI; YCTAHOBOYHBLIE (CTaHIAPTHBIC)
BEIIECTBA; pacueT MOJISIPHOM Macchl SKBUBaJeHTa ioja, THOCylb(ara HaTpus;
YCJIOBHSI MPOBEACHUS peakiuil oga ¢ Tuocyibparom; dopmyrna s ONpeaesieHUs
KOHLIEHTpaI[MU SKBUBAJICHTA TUOCYJb(aTa HATPHs, MO0 KAKOMY COCO0Y TUTPOBAHUS
MPOBOJUTCS ATO ONpeNIeTICHUE, KAKUM CIIOCOOOM MPOUCXOAUT (PUKCUPOBAHUE TOUKU
HKBUBAJICHTHOCTH.

66.TpeboBaHMs K peaKIUsiIM OCAXKJICHHUS.

67.Cnioco0bl TUTPOBAHUS IO METOY OCAXKICHMUSL.



68.MTHAMKATOPBI METO/IOB OCAXKICHHUS.

69.ApreHToMeTpHUs: pabounii  pacTBOpP; YCTAHOBOYHBIE (CTaHIAPTHBHIC)
BemecTBa; (opmysa s ONpEeACICHWs KOHIIGHTpPAIlMM DSKBUBAJICHTa HUTpPATa
cepeOpa, MO KakOMy CHOCOOy THUTPOBAHHUSI TPOBOIUTCS 3TO OMNPEACICHHE, KaKUM
CII0COOOM MPOUCXOTUT GUKCHPOBAHUE TOUYKU IKBUBAJICHTHOCTH.

70.Meton  KOMIUIEKCOHOMETPUM:  pabO4YuMil  pacTBOpP;  YCTAaHOBOYHBIE
(crarmapTHBIC) BelecTBa; (opMya s OMPEAeTICHIS KOHIICHTPAIlMA SKBUBAJICHTA
TpwioHa b, mo kakoMy crnocoOy THUTpOBaHUS MPOBOAUTCS ATO OINpEAeNIeHUEe, KaKuM
CIIOCOOOM MPOUCXOIUT PUKCUPOBAHKE TOUKH YKBUBAJICHTHOCTH.

71.MIHAMKATOPBI KOMIUIEKCOHOMETPUHU.

72.0npeneneHue o0IIeld KECTKOCTH BOJbI, HAIMYMEM KaKUX KAaTHOHOB OHA
o0OycroByeHa.



