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1. HACITIOPT ®OHAA OIIEHOYHbBIX CPEJACTB

1.1. ObsacTh NpUMEHEHUA

®onx  oneHouHbix cpenacts  (POC) —

HCOTBCMJICMAasA 4YacCTb pa6oqel71

IporpaMmbl  TUCHHUILIINHBI (MOI[YJDI) AHanuTnyeckas XuMusi U MMpCAHA3HA4YCH OJIA

KOHTPOJII MW OLCHKHU O6paBOBaTCJILHI>IX I[OCTI/I)KCHI/H?I CTYACHTOB,

pOrpaMMy JTUCHMILUIUHBI (MOIYJIA).

OCBOHMBIIHNX

1.2. Hean u 3aga4u GoHAA OLIEHOYHBIX CPEACTB
Henp ®OC — yCTaHOBUTH COOTBETCTBUE YPOBHS MOATOTOBKU O0YYarOIIETOCs

oroC  BO

TpeOOBaHUSIM

OakanmaBpuatr 1O

HaIpaBJICHUTIO IIOATrOTOBKH

04.03.01 Xumusi, yTBEp>KAECHHBIM NpHKa30M MUHHCTEPCTBA 0Opa30BaHUS U HAyKU
Poccuiickoit ®eneparuun ot 17 wutons 2017 1. Ne 671 (c uU3MEHEHUSIMH W

JIOTIOJTHEHHUSIMH ).

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

[Iporiecc ocBoeHUsT AUCIUIUIMHBI HAlpaBJIeH Ha (OPMUPOBAHHE CIEAYIOIIMX
KOMIETEHIUA U UHANKATOPOB UX JIOCTUKEHHUS:

Koa mo ®I'OC BO

NHaukaTop 10CTHKEHUS

ObmenpodeccuoHanbHbIe

OIIK-1

Crnoco0eH aHanu3UpoBaTh U UHTEPIIPETUPOBATD
pe3yJbTaThl XUMUYECKHX 3KCIIEPUMEHTOB,
HaOJII0/IEHUI 1 U3MEepEeHU

OIIK-1.1

CucremMaTu3upyeT U aHATM3UPYET PE3yJIbTAThI
XUMUYECKHUX IKCIIEPUMEHTOB, HAOIIOICHUH,
U3MEPEHHUI, a TAK)KE pe3yIbTaThl paCUETOB
CBOMCTB BEIIECTB M MATEPHUAIIOB

OIIK-2

Cnoco0eH npoBOUTE C COOJIIOIEHUEM HOPM
TE€XHUKU 0€30MaCHOCTH XUMUYECKUN
SKCIICPUMCHT, BKJIIrO4Yasd CUHTE3, aHAJIN3,
U3y4eHHUEe CTPYKTYPhI U CBOICTB BEIIECTB U
MaTepuaioB, NCCIEI0BAaHHUE IPOLIECCOB C X
y4acTHEeM

OIIK-2.1
Paboraer ¢ XuMHUYeCKUMM BEILIECTBAMM C
COOIOICHHEM HOPM TEXHUKH 0€30MacHOCTH

1.4. Dranbl GopmMHupoBaHMST KOMIETEHUHH M CPeACTBAa OLEHUBAHUA

YPOBHs UX ¢)OPMHPOBAHHOCTH

. KoHTpOJIbHO-0LIEHOYHbIE

Jrtansl popmupoBanus komnereHuuii | Komnerenuun

cpeacTBa / cnocod OneHUBAHUSA
Paznen 1. KauecTBeHHBIN aHAN3 OIIK-1, OIIK-2 | BeinosiHeHue 1a00paTopHbIX

3aJIaHHi, KOHTPOJIbHAS paboTa
Paznen 2. KonmuecTBeHHBIN aHAIN3 OIIK-1, OIIK-2 | BrinonHenue 1abopaTOPHBIX

3aJJaHUH, KOHTPOJIbHAs paboTa
Texkymias arrecranus OIIK-1, OIIK-2 | KoHnTposbHas pabota
IIpomeskyTOoYHAs aTTeCTALMS OIIK-1, OIIK-2 | 3auer (3 cemectp),

sK3aMeH (4 ceMecTp)




1.5. Onucanue nokasareseit GopmMupoBaHus KOMIIETEHIA

Koa xkoMnereHnuun

Pe3ysbTaThl chOPMHPOBAHHOCTH

OIIK-1

3HaeT: OCHOBHI OIITUMH3 Al aHAJIUTHYCCKOM mnmpoucaypbel U CpEACTBa

Crniocoben TEOPETUYECKOT0 MCCIIEI0BAHMUS IOTPEIIHOCTEH aHaIH3a.

aHaAJIU3UPOBATh U | YMeeT: CcaMOCTOATEIBHO HU3MEPATh XUMHUYECKHH COCTaB OTHEJIBHBIX
MHTEPIPETHPOBATH 00BEKTOB aHAU3A.

pe3yJbTaTh Bnaneer HaBblkamu: paboThl B AHAJIUTHYECKOM JjabopaTopuu ¢
XUMHUYECKHX AHATUTHYECKUMH TPUOOpaMH, U3MEPUTENILHON aHATTUTUYECKON TIOCYI0H.
9KCIEPUMEHTOB,

HaOII0ACHUI u

M3MEpPEHU

OIlK-2 3HaeT: oOmMe XapaKTepUCTHKH (DU3MKO-XUMHYECKUX SIBJICHHUH, Ha

Crnioco0OeH TpOBOAUTH
¢ coOJII0JIEHHEM HOPM
TEXHUKU

KOTOPBIX 633preTCﬂ AHAJIN3; YCJIOBUA IMPUMCHCHHSA OCHOBHBIX MCTOIOB
aHaJIn3a.
YMeeT: BBIIOJIHATD HpOCTCfII.HH@ onepanuu XUMHYCCKOI'O OKCIICPpUMCHTA.

0e301macHOCTH Brnaneer HaBbIKaMH: TEXHUKH BBLITOJHEHHS aHAJIN3a BEIECTB.
XHUMHYCSCKHI
AKCIIEPUMEHT,
BKJIFOYas CHHTE3,
aHams, H3y4yeHue
CTPYKTYpbI U CBOMCTB
BCIICCTB 51
MaTepHaJoB,
HCCIICIOBAaHHUE
MpoOLIECCOB € UX
y4acTHEM

1.6. Kpurepuu ouneHUBaAHUS KOMIETEHIMMH

Ha Ppa3s"HbIX IJTamnmax Hx

(¢popMupoBanusn
KoanuecTBoO
Buj yueoHoii padoThl 0a/i10B
(01010 0-300 300
3 cemecTp
BrimonHenue u 3anmra 1abopaTopHbIX padoT 80 - -
Pemennie KOHTPOIBHBIX pabOT 20 - -
Bcero 100
4 cemecTtp
BrimosnHenue u 3ammra 1abopaTopHbIX padoT 40 - -
Pemennie KOHTPOIBHBIX pabOT 20 - -
DK3aMeH 40 - -
Bcero 100
HaxonurejabHas cuctemMa oneHuBaHus mo 100-6a/1bHOM IKaJIe
YerpipexOauibHas Cucrema
100-6annbHas ByxkBeHHasi IKaJja, COOTBETCTBYIOIIAS
CUCTEeMa OICHUBAHUA o OLlCHUBAHUA
mKaJja 100-6annbHOI mIKAJE
JK3aMeEeHa 3avgyera
OTnuaHO 90-100 A — OTJIMYHO — TEOPETHYECKOE COACPKAHHE 3aureHo




Kypca 0CBOEHO TIOJIHOCTBIO, Oe3 po0eItoB;
HEOOXOIUMBbIC MPAKTHYCCKUE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaioM chOpMUPOBAHEI,
BCE MPEIyCMOTPEHHBIC TPOrPaMMOit
00yueHHs y4cOHBIC 3a]aHUs BHITTOJTHCHBI,
Ka4eCTBO UX BBHITIOJIHCHUS OIICHEHO YHCIIOM
0aJII0B, OJIM3KUM K MaKCHUMaJIbHOMY

Xopomio

83-89

B — o4eHB XOPOLIO — TEOPETHUECKOES
coziepKaHne Kypca OCBOCHO IOJHOCTEIO, 0e3
po0eIoB; HEOOXOJUMEBIC TPAKTHICCKHE
HaBBIKU Pa0OTHI C OCBOCHHBIM MaTepHAJIOM B
OCHOBHOM c()OPMHPOBAHEI; BCE
IpeIyCMOTPEHHBIE IPOrPaMMOi 00yUeHUS
yueOHbIE 3aJaHNs BBIOJIHEHBI, KAYECTBO
BBITIOJTHEHHS OOJIBIIMHCTBA U3 HUX OLIEHEHO
YHCIIOM 0aJIJIOB, OJIM3KUM K MaKCUMaJIbHOMY

Xopowo

75-82

C — X0po1110 — TEOPETHUYECKOE COACPKAHHE
Kypca OCBOEHO TIOJTHOCTBIO; HEKOTOPHIE
MPAaKTUYCCKHUEC HABBIKU PAOOTHI C OCBOCHHBIM
MaTepHaioM C(OPMHUPOBAHBI HETOCTATOUHO,
BCE MPEIyCMOTPEHHBIC IIPOTPaMMOit
00ydeHHs ydeOHBIC 3aJaHUS BHITOJTHEHBL,
Ka4eCTBO BBIIIOJIHEHNS HU OJHOTO U3 HUX HE
OLIEHEHO MUHHMMAaJBHBIM YKCJIOM 0aslIoB,
HEKOTOPBIC BUBI 3aJaHUH BHIITOTHECHEI C
OIINOKaMH

VY 10BIIETBOPUTEIIBHO

63-74

D — ynoBneTBOpUTENBEHO — TEOPETHYECKOE
COJIep;KaHUE Kypca OCBOCHO YaCTUYHO, HO
npoOesTbl He HOCAT CYIECTBEHHOTO
XapakTepa; He0OX0JUMBbIE MPAKTUUECKHE
HaBbIKU pa60T1>1 C OCBOCHHBIM MaT€puajioM B
OCHOBHOM Cc(hOpPMHPOBaHBI; OOJIBITUHCTBO
MPelyCMOTPEHHBIX TPOTrpaMMOi 00yUYeHUs
Yy4eOHBIX 33/1aHIH BBITIOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 3a8JJaHUH coJiep)KaT OMHOKH

Y,I[OBJ'ICTBOPI/ITGJ'ILHO

50-62

E- nocpencTBeHHO —TeopeTHYeCcKOe
CoJIepXKaHNe Kypca OCBOCHO YaCTHIHO;
HEKOTOPBIC IPAKTUIECKUE HABBIKU PaOOTHI HE
c(hOopMHUPOBaHEI, MHOTHE TIPETYCMOTPEHHBIE
y4eOHOI mporpaMMoii 00ydeHusI yueOHbIe
3a/I1aHUS HE BBITIOJIHEHBI TUOO Ka4eCTBO
BBITIOJTHEHHBIX HEKOTOPBIX U3 HUX OIIEHEHO
9UCIOM 0ajyioB, OJM3KUM K MUHUMAaJIbHOMY

HeynosnerBopuresnbHo

21-49

FX — Hey1OBIIETBOPHUTENHEHO — TEOPETHUECKOE
coziepKaHHe Kypca OCBOGHO YaCTHYHO;
HEO0OX0AMMbIEe MPAKTHIECKNE HABBIKK PabOTHI
C OCBOCHHBIM MaTE€pHaJIOM He
c(hopMHUpOBaHbI; OOJIBIIMHCTBO
MPEeyCMOTPEHHBIX Y4eOHOH IporpaMMoin
00ydeHust yueOHbIX 3a/IlaHHUI HE BBINOJIHEHO
100 KauecTBO MX BHIIIOJIHEHHUS OLIEHEHO
YHUCIIOM 0aJIOB, OJIM3KUM K MUHUMAJIBHOMY)
MPH JIOTIOJHUTEIBHO CAaMOCTOSATENbHOM
paboTe HaJl MaTepUAIOM Kypca BO3MOMKHO
MOBBILICHHE KaueCTBa BBIIOJIHEHUS YUEeOHBIX
3aJIaHUH

HeynonerBopuresbHo

0-20

F — HeyJOBIIETBOPUTENNBEHO — TEOPETUUECKOE
coziepKaHHe Kypca He OCBOCHO;
HE0OX0ANMbIE MPAKTHYECKUE HABBIKK PabOTHI
He c()OPMHUPOBAHBI; BCE BHITIOJHEHHBIE
yueOHbIe 3aJJaHusl COJEPIKaT IpyOble OIIMOKH;
JIOTIOJTHUTENbHAsI CAaMOCTOATENbHAs paboTa
HaJl MaTepHaJIoM Kypca He IPUBEJIET K

He 3auteno




KaKOMy-J'II/I6O 3HAaYMMOMY MOBBILICHUIO
KadyCCTBa BBINIOJIHCHUSA y‘l€6HBIX 3aﬂaHHﬁ

2. KOHTPOJIBHO-OEHOYHBIE CPEJCTBA
2.1. OueHo4YHbIE CPEICTBA TEKYNIEr0o KOHTPOJIS

Bonpocsl 1151 IpoBeAeHUs KOHTPOJIbHOM padoThI:

1. Cmemanbl 20 Kr pacTBOpa COJIIHOM KHUCIOTHI ¢ MaccoBod noneit 0,08
(p=1,038 r/cm®) m 10 1 pacTBOpa STOM K€ KHCIOTBI C MaccoBoil monei 0,12
(p=1,06 r/cm?). OnpenennTs MOJIAPHYIO KOHIIEHTPALUIO IIOJYYEHHOTO PacTBOPA.

2. Omnpenenuth creneHb Auccouuannv U pH pacTBopa yKCYCHOM KHCIIOTBI
MouisipHor koHIeHTpanuu 0,02 monb/n. Kak u3MeHWTCS CTeneHb MUCCOIUAIUU U
pH pactsopa npu pas6asnennu ero B 4 pasa ? (K cuzcoon =1,86-10).

3. OnpenenuTh pacTBOPUMOCTH B MOJB/JI W T/I  kapOoHaTa cepebpa
(TTP(AgrCO3)=1,2%10"12).

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

5. PaccraButh KO3(D@PUIIMEHTHI METOIOM 3JEKTPOHHOrO OanaHca, yKas3aTb
OKHCIIUTEIb, BOCCTAHOBUTENh, IPOLIECCHI OKUCIICHUSI U BOCCTAHOBJICHUSI:

1. Na28 + NaQCrzO7 + HQSO4 — CI’z(SO4)3 + S+ NaZSO4 + HQO;

1I. MI’ISO4 + KCIO3 + KOH — Kle’lO4 + KCl + KQSO4 + H20

6. HazBatb COCIUHCHUS: Na3[Cr(OH)g], [CdA(NH3)4]SO,. KaxkoBo
KOOPJIMHAIIMOHHOE YHCIIO KOMIUIEKCOOoOpa3oBatess, onpeaeianTs ero 3apsan. OTeer
o0ocHoBaTh. OnMcaTh CTPOEHUE JAHHBIX COCTUHEHUH.

7. Hamucatbe dopmynsl cienyronmx coenunenuit: rexcanuanodeppar (I1)
kanus, xuopun amuHopTytu (II). Hamumcars ypaBHEHUS JuCCOLMAIMM JTaHHBIX
COCIMHEHUM, BhIpPAXKEHUE I KOHCTAHThl HECTOMKOCTH.

8. Omnmcars BHemmnuii Buj cucrtemel: Hg?t, Fe?*, Cr’*, Ba®*. CocraButh cxemy
paznenenus cMmecu. KakumMu peakiusiMd MOXKHO OOHApYX UTh JaHHBIE HOHBI B
pactBope. Hammcare COOTBETCTBYIOIIME YPAaBHEHMS PEAKLUN B MOJICKYISPHOM M
HOHHO-MOJICKYJISIPHOM (hopMme.

9. Kakoii wuHAMKATOp MOXKHO MCIOJB30BaTh ISl  (UKCALUM  TOYKH
SKBUBAJICHTHOCTU 25 MJI pacTBOpa CHJIBHOM HIEIOYM C MOJISIPHOM KOHIIEHTpALUEH
51072 MOJIB/T PacTBOPOM CIabOM KHMCIIOTHI Takoi ke KoHuentpauuu (K, = 2¢10)?
OnpenenuTs HHAUKATOPHYIO OLTHOKY.

10.Bpranciuth HaBECKy TEXHHUYECKOTO CyJb(puTa HATPUsl TIO CIETYIOIINM
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 KOHLEHTpanuei skeuBaitenta 5,200% 107 mous/i.

11.0mpenenuts MaccoBYIO JIOJIIO Cyb(du1a HATpHUsl B 00pasiie, eClIu HaBECKY B
4,2000 r pactBopwin B MepHOH Koj0e Ha 500 mMi u k 25 mia ero npunuiu 50 mi
pacTBopa oja ¢ MoJiIpHOM KoHIeHTpanuen s3xBuBajieHTa 0,2000 mMomw/n. M30bITOK




pactBopa #oma ortutpoBamu 46,06 M pacTtBopa TuUOCyidb(dara  HATpUS
(K N328203=1,234 K C(NaZSZO3)=O,1 MOJ'IB/JI).

12.Hagecky 0,6000 r nuruapaTta miaBesieBOM KHCIOTHI PACTBOPUIM B MEPHOI
konoe ¢Emkocthto 100 mn. Ha tutpoBanme 20 M MOJy4EHHOTO pacTBOpa
u3pacxonoBamu 18,34 wmu ruzgpokcupa  Hatpud.  Onpenenutb  MOJISIPHYIO
KOHLIEHTPAlMI0 SKBUBAJICHTA TUAPOKCHJIA HATPUS M €ro TUTP IO IIAaBEJIEBOU
KHCJIOTE.

JlaGopaTopHble 3a1aHusA:

1. IpuBegute knaccuUKaIUIO KATUOHOB (KUCIOTHO-OCHOBHAS CXeMa), anTe
OOIIYI0 XapaKTePUCTUKY KaXKJION TPYTIIIHI.

2. JlaiiTe 0OIIyI0 XapaKTepUCTUKY, COCTABbTE CXEMY CUCTEMATHYECKOTO XO/Aa
aHaJau3a U HaMIIUTE YPABHEHUS PEAKIUN OTKPBITHS KATUOHOB BTOPOIl TPYIIIIHI.

3. JlaliTe oOlIyI0 XapaKTEpUCTUKY, COCTaBhTE CXEMY CHCTEMAaTHYECKOro X0/a
aHaJu3a U HaAUIIUTE YPABHEHUS PEAKIIUA OTKPBITUSI KATUOHOB TPETHEU TPYMIIHI.

4. JlaiiTe 0OIIyI0 XapaKTEPUCTUKY, COCTABbTE CXEMY CHUCTEMATUYECKOTO XO/a
aHaJau3a U HAUIIUTE YPABHEHUS PEAKIIUNA OTKPHITUS KATUOHOB YETBEPTOM TPYIIIIHI.

5. JlaiiTe 0oOIIyI0 XapaKTEpUCTUKY, COCTABbTE CXEMY CUCTEMATUYECKOTO XOAa
aHaJau3a U HaAIUIIUTE YPaBHEHUS PEAKIIUA OTKPHITUS KATUOHOB MATON TPYIIIIHI.

6. JlaiiTe 0OIIyI0 XapaKTEpPUCTUKY, COCTAaBbTE CXEMY JAPOOHOTO XOJla aHaIu3a
Y HallMIIUTE YPABHEHUS PEAKIIUN OTKPBHITUS KATUOHOB IIECTOW IPYMIIBI.

7. TlpuBenute KinacCU(pUKAIMIO AHUOHOB, JaliTe OOIIYI0 XapaKTEPUCTHKY
TPYII U HAMUIIUTE YPABHEHUS PEAKIUNA OTKPHITHUS AaHUOHOB KaXK/10M TPYIIIIHI.

8. Uznoxkurte oOumii X0 aHaIM3a CyXOro BEIIECTBa, pAaCTBOPUMOTO B BOJIE.
[IpuBeanuTe KOHKPETHBIN IPUMED.

9. W3znoxwute o0l X0 aHAIM3a CyXOro BEIIeCTBa, HEPACTBOPUMOTO B BOJIE.
[IpuBenuTe KOHKPETHBIN MPUMED.

10.Jaiite  oOmIyH0  XapaKTEepUCTHUKY  METOJOB  KHUCIOTHO-OCHOBHOTO
TUTPOBAHMS, PUTOTOBHTE UCXOJAHBIM PACTBOP KUCJIOTHI, YCTAHOBUTE TUTP pabouero
pacTBOpa LIEI0YH, ONPEACIUTE MACCy KUCIOTHI B PACTBOPE.

11.laiiTe  oOwyr0  XapakTepUCTUKy  MeETOoAa  IEepMaHraHATOMETPHH,
MIPUTOTOBBTE MCXOJHBIA pAacTBOp OKcajlaTa HATpPHUsl MO HABECKE, YCTAaHOBUTE THUTP
pabodero pacTBopa nepMaHraHaTta Kajius, onpeennure Maccy cyibgara xenesa (11).

12.JlaiiTe 0OIIyI0O XapaKTEPUCTHKYy METOAa WOJOMETPUU, TMPUTOTOBHTE
CTaHJApPTHBIN pPAacTBOpP AMXpPOMATa Kajus, YCTAaHOBUTE THUTP paboyero pacTBopa
THocynb(dara HaTpus, onpeaenute maccy conu meau (11).

13.JlaiiTe OOIIyI0 XapaKTEPUCTUKY METOJOB OCAXKICHHUS, OMPENEITUTE MaCCy
XJIOpHU/A.

14. JlaiiTe 0OIIyI0 XapaKTEPUCTHKY METOJOB KOMIUIEKCOMETPUH, OTPEICITUTE
Maccy COJIM MarHusl.

15.Jalite oOuIyI0 XapaKTEpPUCTUKY METOJIOB XpoMaTorpaduu, OMpeaciiuTe
MacCOBYIO JIOJII0 XJIOpUAa HATPUS METOJAOM HOHOOOMEHHOM XpomaTorpaduu.



2.2. OeHOYHBbIE CPEACTBA JJIA POMEKYTOYHOM aTTEeCTALMH
(3auer)

1. MonspHas u HOpMaJIbHasA KOHLIEHTPAMHA PacTBOPA.

2. KoncranTa u crenenb nucconuanuu. CBs3b CTENEHU IUCCOLUALNN CIa00ro
AIEKTPOJIUTA C KOHCTAHTOM JUCCOLMALIMY U KOHLIEHTPALlMEN €ro B BOJHOM PacTBOPE.

3. MareMaTtuueckoe BbIpOKEHUE KOHCTAHTHI JUCCOLMAIMKU BOJABI U MOHHOTO
npousBeaeHus Boasl. [lonstus pH u pOH, B3auMocCBs3b MEXTy HUMU.

4. Brruncnenue pH B pacTBopax ciiaObIX KHCIOT U OCHOBAHUU.

5. U3menenue pH pactBopa mpu 100aBICHHM K HEMY KHUCIOT, IIEJIOYEH,
COJIEH.

6. CBs3b KOHIIEHTpaluu ciaboro siekrposutra ¢ pH u cTeneHplo ero
JIACCOLUALINY.

7. Bydepunsie pactBopsbl. Pacuer pH O0ydepnbix cucrem. bydepnas eMkocTb.

8. OrmpeneneHne MOHHOW CUIIbI pacTBOPA.

9. OmnpeneneHne KOHIEHTPALMH HOHOB B PACTBOPE CUIIBHOTO 3JIEKTPOJIUTA.

10.AKTUBHOCTB U KO3()(PUIIMEHT aKTUBHOCTH.

11.Berpaxenue [1P.

12.0npenenenue pactsopumoctu 1o I1P.

13.0mnpenenenue I1P o pactBopuMoCTH.

14.«ConeBoit a3 pexty.

15.0cHOBHBIE TUIBI PEAKIIUI THAPOIN3A COJIEH.

16.@opmynbl [isi BBIYMCICHUS KOHCTAaHThl W CTENEHU THUJIPOJIM3A COJIEH,
o0pa3oBaHHBIX a) CHJIBHBIM OCHOBaHHMEM M CJIabOW KHCIOTOM; ©) ciabbIM
OCHOBAaHHMEM M CUJILHOM KHCIIOTOM; B) CJ1a0bIM OCHOBAHHEM M CJIA00M KMCIOTOM.

17.@opmynel anst pacdera pH B pacTBope conM THAPOIU3YIONICHCS a) MO
KaTHOHY; 0) TT0 aHHOHY; B) ¥ TI0 KATHOHY, U 110 aHUOHY.

18.'mnponu3  cojeil, 0OOpa30BaHHBIX MHOTOOCHOBHBIMM KHCJIOTaMH U
MHOTOKUCIIOTHBIMU OCHOBaHUSIMU.

19.9nekTpoanbie noteHuranbl. CTaHIaPTHBIN AIEKTPOAHBIN IOTEHIIUA.

20.YpaBuenue HepHcra.

21.HampaBiiene W OOpaTUMOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuu.

22.KOHCTaHTa paBHOBECHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOIECCOB.

23.HomeHKIaTypa KOMIUIEKCHBIX COCTMHEHUH.

24.YpaBHEHHE JUCCOIMALMM UM BBIPAXKEHUE KOHCTAHTHl HECTOMKOCTHU
KOMIIJIEKCHBIX COEUHECHUMU.

25.Pacuer paBHOBECHBIX KOHIIEHTpAIMi KOMIUIEKCHBIX HOHOB.

26.1 ananuTHUeCKas rpyImnma KAaTUOHOB 1o KHCJIOTHO-OCHOBHOM
KJIaCCU(UKALMU: KaYeCTBEHHbIE PEAKIINN; CXeMa aHaJIn3a.
277.11 aHanmuTHYECKas rpyumma KaTUOHOB 1§(0] KHUCJIOTHO-OCHOBHOM

KJ1IaccuUKaIMu: TPyNIoOBOM peareHT; KaueCTBEHHBIE PEaKIIMK; CXeMa aHaJln3a.
28.111 ananuTHueckas rpyIira KaTHUOHOB o KUCJIOTHO-OCHOBHOM

KJ1accu(UKanuu: rpynmnoBOil peareHT; KaueCTBEHHbIE PEAKI[MHU; CXeMa aHaIH13a.
29.1V ananutnyeckass ~ rpynma  KaTMOHOB MO  KHUCJIOTHO-OCHOBHOW

KJ1accu(uKanuu: rpynmnoBoil peareHT; KaueCTBEHHbIE PEAKIMHU; CXeMa aHaIH13a.



30.V aHanuTn4eckas rpynmna KaTHOHOB 1o KHCIIOTHO-OCHOBHOM
KJIaCCU(UKAILMU: TPYTIIOBOI peareHT; KaueCTBEHHBIEC PEAKIINH; CXeMa aHaIIn3a.

31.VI anasiutnueckasds  rpymrma KaTHUOHOB o KUCIJIOTHO-OCHOBHOM
KJIaCCU(UKALMU: TPYTIIOBOI peareHT; KaueCTBEHHBIC PEAKIINH; CXeMa aHalIn3a.

32.] aHaiuTHYECKas TPyIIa AHUOHOB: TPYIIIOBOM PpEAreHT; Ka4eCTBECHHBIC

pEakLuu.
33.11 aHanmTHYECKass TPYIIa AHWOHOB: TIPYNIIOBOM pPEareHT; KadueCTBECHHBIC
peakuuu.
34 11l anamuTHYECKas rPyIa aHUOHOB: KAYECTBEHHbBIE PEAKLINN.

(3K3aMeH)

1. Kakne  peakuud  Ha3bpIBalOTCA  AHAIMTHYECKMMM W KAaK  OHHU
kinaccudunmpyrorca? [IpuBeaure npuMepsl peakiuii OTKPBITHS, UIECHTU(UKAIIUU U
OCaXJICHMUSI.

2. Uem  XapakTepu3ylOTCSi  YyBCTBUTEIBHOCTh,  CHEUUPUYHOCTH U
M30UPATENIBHOCTh AHATUTUYECKUX peakuuit? JlaliTe ompeneneHue 3TUX MOHATUM U
MPUBEIUTE MPUMEDHI.

3. Kakass B3auMOCBSI3b CYIIECTBYET MEXKIY OTKPHIBAEMbIM MHUHUMYMOM,
NpeaeabHON  KOHIEHTpalMe, NpeAeibHbIM pa30aBiICHUEM U MUHUMAJIbHBIM
00BEMOM TpesIeNbHO pa30aBIeHHOIO pacTBopa? Bripasute ee popmynamu.

4. ChopmynupyiTe OCHOBHBIC TMOJOXKECHUS TEOPUH DJIECKTPOIUTUUYECKOU
JUCCOLHALINYI U TTOKAKUTE €€ 3HAUYECHNE B KAYECTBEHHOM aHaJu3e.

5. Uro Takoe KOHCTaHTa W CTeneHb auccoumanuu? Kak cBsi3aHa cCTeNeHb
JUCCOIIMAITMY CJIA00TO 3JEKTPOJUTA ¢ KOHCTAHTOM JAUCCOLMAINA U KOHIICHTpaluen
ero B BOJHOM pactBope? BriBecTn cooTBercTByMOIy0 Gopmyny. OT Kakux
(GakTOpOB 3aBUCSAT BEIUYMHBI KOHCTAHTHI W CTENEHHU DJIEKTPOJIUTHUYECKOU
IUcconuanun?

6. B kakoM 13 BOAHBIX PAaCTBOPOB CTEMECHb AUCCOLMAIIMN HAaUOOIbIIIAs:

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

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

7. Kak wW3MEHUTCS CTeneHb AUCCOLMALMM CIadoro >JEKTPOJIUTa a) Mpu
HarpeBaHUM pacTBOpa; 0) MpH JUIUTEIHLHOM yIIapUBaHUU pacTBopa?

8. Kak Bnuser pgo0aBjieHUE OJHOMMEHHBIX HOHOB M ITOCTOPOHHETO
AIIEKTPOJIMTA Ha CTENEHb IUCCOLMAIIMY C1a00Tr0 JIEKTPOoInuTa?

9. Hanumiure MareMaTU4eCKOE BbIPaXKEHUE KOHCTAHTHI IMCCOLIMAIIMN BOJBI U
noHHOTO TpousBeacHus Boabl. Chopmymupyiite nmoustuss pH u pOH u mokaxure
B3aMMOCBS3b MEXJy HUMHU. Kakue npeumyiiiecTBa JaeT BBIPAXKEHUE KUCIOTHOCTH
WJIU TIEJIOYHOCTU PACTBOPOB U€pe3 BOAOPOIHBIN WM THIPOKCUIHBIN MTOKa3aTeNb?

10.MoxeT nu CyliecTBOBaTh BOJHBINA pacTBOpP, B KOTOPOM KOHIIEHTpAIUs
noHoB H* 6buta Ob1 paBHa 0?7 MOXET 1U CyIIeCTBOBATh BOJHBIN pacTBop ¢ pH = 0?

11.Kakue peareHThl cieayeT A00aBuUTh K pactBopy, pH xoToporo 0, 4yToObI
co3nath crnadokucayro cpeay: NHi, NaOH, CH;COOH, HCI, NH.Cl? Kakue
peareHTbl clieayeT n00aBUTh K pacTBopy, pH kotoporo 12, 4toObl co3aaTh
cnabokucayto cpeay: NHi, NaOH, CH;COOH, HCl, NH4C1?



12.Kakue pactBOopel Ha3biBatoTcsa OydepHbiMu? IlpuBenautre mnpumepsl
OydepHbIX cMeceld, HCHOJIb3yeMBbIX B TMPAKTUKE KAYeCTBEHHOTO aHaln3a, |
OOBSICHUTE WX JICUCTBHE.

13.Ha uem ocHoBano OydepHoe nerictBue? Hammmmre B MOJICKYISIpHOU WU
MOHHON (opMe ypaBHEHHUS peaklMid, KOTOpble MPOUCXOASAT MHpU A00ABICHUM K
aMMOHUKHOMY Oy(depHOMY pacTBOpY HEOONBIINX KOJUMYECTB CHUIIBHBIX KHUCIOTHI U
OCHOBAHHSI.

14.BeiBectu hopmyny ans pacyeta pH: a) anieratHoro OydepHOro pactsopa;
0) ammoHuitHOTO Oy(hepHOro pacTBopa.

15.Chopmynupyiite npaBuio MPOU3BENCHUS PACTBOPUMOCTH U MOKAKUTE, K
KaKAM CUCTEMaM OHO OTHOCHTCHI.

16.1310%kMT€ METOAMKY BBIUYMCICHUS IPOU3BEIACHUS PACTBOPUMOCTH IO
W3BECTHOM pacCTBOPUMOCTH BelecTsa. [Ipormumroctpupyiite mpumepamu.

1'7.Kax BpIUKCIIAETCS PACTBOPUMOCTD BEHIECTBA B MOJISIX U B TPaMMax Ha JIUTP
HACBIIIEHHOTO  pacTBOpa IO M3BECTHOMY MPOU3BEACHHIO  PaCTBOPUMOCTH?
[IpuBenuTe NpUMEPHI.

18.Kakoe BIMsSHHE OKa3bIBAET HA PACTBOPUMOCTH JJIEKTPOJIUTOB BBEACHUE B
pPacTBOpP OJTHOMMEHHBIX HOHOB?

19.Yto Takoe apoOHOe ((HpaKLMOHMPOBAHHOE) OCAXKIACHUE U KakK OHO
UCIIOJIB3YETCs B MIPaKTUKE KauecTBeHHOro aHanu3a? Kakoil ocajmok OyAeT BbIIagaTh
HEPBBIM, NPHU IMOCTETIEHHOM J00aBJIEHUM pacTBOpa HUTpara cepedpa K pacTBOpy,
coJeprKalleMy XJIOpua- U OpOMUI-HOHBI OJJUHAKOBOM KOHLIEHTpaLUu?

20.Kak mpou3BOAMTCS W Ha YEeM OCHOBAHO MPEBpaIllEHUE OJHUX
MaJIOpaCTBOPUMBIX AMEKTpoiauToB B apyrue? Kakoit u3 cynbdparoB PbSO4, BaSO,
wi SrSOy4 monHee mpeBpaiaeTcs B KapOoHAT MPHU HArPEBaHUH C PACTBOPOM COJIbI
OTHOM ¥ TOW >K€ KOHIIGHTpaluu (MCIOJB3YWTE 3HAUCHUS MPOU3BEICHUN
pPacTBOPUMOCTH COOTBETCTBYIOIIMX COETMHEHMIT)?

21.Kakoe 3HaueHWe uMmeeT BeanuumHa pH mpu ocakIeHMM HOHOB B BHJIE
TUAPOKCUJIOB M B BHUJE TPYAHOPACTBOPUMBIX cojieil cnabbix kuciaor? OTser
MPOUJUTIOCTPUPYUTE MPUMEPAMHU.

22.PactBopuMocTh Kakux coeauHenuii: BaSQOs, CaCOs;, AgCl, ZnS,
(MgOH),CO3 — He 3aBUCHUT OT KUCIOTHOCTHU cpebl pactBopa? [Touemy?

23.Ilouemy CaCO; nerko pactBopsercsi, a CaC,Os He pacTBOpsieTCs B
pa30aBIeHHON yKCYCHOM KHCJIOTEe, XOTS 00a COEIMHEHUS HMEIOT OJIM3KHue
3HaueHus [1P?

24.B kakoMm pactBopurene pactsopuMoctb Mg(OH), MakcuMainbHasi U1 B KaKOM
MUHUMAaJIbHAS: a) B BOJIe; 0) B pacTBOpEe aMMHUaKa; B) B paCTBOPE aMMOHUWHOM COJIH;
') B paCTBOPE MUHEPATBHON KUCIIOTHI?

25.Ha30BUTE€ OCHOBHBIE THUIIBI pEAaKIUWA TUIPOJIM3A COJICH, NPUBEIUTE
IpUMEPHI U HAITUIIUTE COOTBETCTBYIOUIUE YPABHEHHUS.

26.Kakyto cpeny (Kuciayro, HEUTpaJbHYI0 WIM HIEJIOYHYI0) MMEIOT BOJHbBIE
pactBopsl cosieit: KNOs, Na,COs, (NH4)2SO4, NiCl,, Ba(NO3),, CH;COONa, NaCl,
Pb(NO3)2, B1C13, (NH4)2CO3, Na3PO4, Alz(SO4)3, Hg(NO3)2, CaClz, NH4I



27.YT0o Ha3pIBa€TCd KOHCTAHTOW THAPOIM3a? 3aBUCHUT JIM €€ BEIUYMHA OT
TEeMIEPaTypbl, KUCJIOTHOCTH PAcTBOPA, KOHIIEHTPALIMU TOCTOPOHHETO AJIEKTPOIUTA B
pactBope?

28.BeiBecT  popMysTy 1JIT  BBIUMCICHUS KOHCTAaHTHI THAPOJIM3A COJICH,
oOpa30BaHHBIX a) CHJIBHBIM OCHOBaHMEM M Ciaboi KucioToi; ©0) ciaabbiM
OCHOBAHUEM U CHJIbHOM KHCIIOTOM; B) C1a0bIM OCHOBAHUEM U CIA00M KUCITOTOM.

29.Yto mokasbIBaeT cTeneHs ruapoan3a? Beisectu popmyy 1Sl BEIYUCTICHHUS
CTENEHU THUJPOJIM3a COJM, OOpa30BaHHOW a) CUJIBHBIM OCHOBAaHMEM M Clabou
KHCJIOTOM; 0) cJ1abbIM OCHOBAHMEM M CHJIBHOM KHCJIOTOM; B) CJIaObIM OCHOBAaHHEM M
c1a00# KUCIOTOM.

30.BeiBectr ypaBHeHHE Mg pacuera pH B pacTBope coiu THAPONIU3YIOIIEHCS
a) 10 KaTUOHY; 0) 10 aHHOHY; B) ¥ MO0 KAaTHOHY, U 110 aHUOHY.

31.Kak mporekaeT TUIPOIU3 COJIe, O0Opa30BaHHBIX MHOTOOCHOBHBIMU
KHCJIOTaMH ¥ MHOTOKHUCJIOTHBIMHU OCHOBaHUsAMU? [IpuBeanTe nprumepsl.

32.B pacTBOpe Kakoll W3 cOJIed OJIMHAKOBOW KOHUEHTpalMu cpeaa Oosiee
menouHas: a) Na,CO; mmm NapSiO;; 6) NaS mmm (NH4).S; B) NasPO, wunm
CH3COONa; 1) (NH4),CO3 umn K,CO3? B pacTBope Kakoi U3 cojieil 0JJMHAKOBOI
KoHUeHTpauu cpena Oonee kucnas: a) NHsCl mmu NH4F; 0) BiCls nmm FeCls;
B) ZnSO4 unu CuSOy; 1) SnCl, wiu SnCly?

33.Kakoe 3HaueHHE MMEET THAPOJIW3 B KadeCTBEHHOM aHanuze? llokaxure
BO3MO>KHbBIE€ YT UCMHOJIb30BAHUS THIPOJIN3a B AHAIH3E.

34.M1310KUTE CYLIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiiuii. B yem
3aKJII0YAETCs IPOLIECC OKUCIIEHU U Mpolecc BoccTaHoBieHusA? [IpuBeaure npumMepsl
OTKPBITHSI KATAOHOB ¥ aHUOHOB JICCTBUEM OKHMCIIUTENIEH U BOCCTAHOBUTEIIEH.

35.Yt0 Takoe SIEKTPOAHBbIE MOTEHUUANbI, KaK OHU OMNPEACNSIOTCA W YTO
xapakrepu3ytor? [IpuBeaure mpuMepbl COCTaBIEHUS raJIbBAHUYECKOTO SJIEMEHTA.

36.YTo Ha3bIBAIOT HOPMAJILHBIM (CTaHAAPTHBIM) AJIEKTPOJHBIM MOTEHIIUAIOM
CUCTEMBbI U KaK U3MEPSETCsl €ro BeJIMUrnHA?

37.Kak 3aBUCHUT BEJIMYMHA DSJEKTPOJHOTO IMOTEHIHAIA OT KOHIICHTpaIuu
OKHUCJIEHHOW M BOCCTaHOBJIEHHOW (opm, oT BeamuuHbl pH pactBopa. IlpuBenute
MPUMEPHl  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX CHUCTEM, JJII KOTOPBIX BEJIMYMHA
noTeHuaga 3aBUcUT oT pH pactBopa, W cuCTeM, JII KOTOPHIX BEJIMYMHA
NoTeHIMaa He 3aBUCUT oT pH pacTBopa.

38.Hammcars ypaBuenne Hepucra. IloscHuth ¢Gu3nueckuii CMBICI BEJIMYHWH,
BXOJSIUX B 3TO YPaBHECHHUE.

39.0t kakux (HaKTOpOB 3aBUCHUT HAIPABJICHUE U OOPATUMOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX peakuuii? [IpuBeaure npumMepsl.

40.IToueMy mnepMaHraHat W JUXpoMaT KayMs, a30THAs KHUCJIOTAa U OKCHUJ
cBuHIa (IV) B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX BCErJa pearupyroT Kak
OKHCJIUTENIN U HE MOTYT OBITh BOCCTAHOBUTEIISIMU?

41.I1puBecTy mpuUMeEphl UCIOJIH30BAHUS PEAKIIMI OKHCICHUS-BOCCTAHOBIICHUS
B KaUE€CTBEHHOM aHaJIM3€ JJIs @) PAaCTBOPEHUs TBEPbIX COCIUHEHUI; 0) pa3aesieHus
Y MAaCKMpPOBKH HOHOB; B) OTKPBITHSI HOHOB.

42.Ha3BaTh coeAuHEHMs, HauOOJIEe YacTO MCHOJb3YEMbIE B AHAJIUTHYECKOM
MIPAKTUKE B KAYECTBE OKUCIUTENEN; B KAYECTBE BOCCTAHOBUTEIIEH.



43.Kak JIUCCOIMUPYIOT KOMIUJIEKCHBIE COEAMHEHMSI B BOJHOM pacTBope?
Kakum 06pa3oM MOKHO J10Ka3aTh, YTO paciiaj] KOMIUIEKCHOM COJIM Ha MOHBI BHEIIHEH
chepbl U KOMIUIEKCHBIE HOHBI TMPOTEKAeT MO THUIY JAWCCOLMALUUA CHIBHBIX
AIEKTPOJIUTOB?

44.HanucaTe ypaBHEHHs TUCCOLMALMN U BBIPAKEHHE KOHCTAHTBI HECTOMKOCTH
1S cnenyromux komiuiekcHbix coequuennit: [Cu(NH3)4]Cly, Ko[Hgls], Ks[Fe(CN)g].
JlaTh UM Ha3BaHUIL.

45.Kakast BeIMUMHA XapaKTEPU3yeT YCTOMUYUBOCTh KOMIUJIEKCHOTO MOHA, U KaK
pacCUUTHIBAKOTCS PABHOBECHBIE KOHIIEHTpAaMu HOHOB? [IpuBenuTe npumepsl.

46.CopmynupyiiTe 3HaYE€HHUE KOMIUIEKCHBIX COCIMHEHHM B KaueCTBEHHOM
aHaJIu3€ M MOKAXUTE OCHOBHBIC HAIpPABJICHUS HX UCIHOIb30BaHuA. [lpuBenute
IpUMEpPbl MPUMEHEHHS] KOMIUIEKCHBIX COCIWHEHUW B aHAIM3€ [JISi a) OTKPBITUSA
MOHOB; 0) MAaCKMpPOBKHM MEMIAIONIET0 HMOHA; B) PACTBOPEHUS OCAJIKOB; T') H3MEHECHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB; 1) M3MEHEHUS KHCIOTHO-OCHOBHBIX
CBOMCTB.

47.Knaccudukanus rpaBUMETPUYECKUX METO/IOB aHAJIN3A.

48.I'paBuMeTpuUecKas U ocaxxaaeMas (pOpMsl.

49.Touka SKBUBAJEHTHOCTH UM METONBI €€ ompeaeseHus ((PUKCUPOBAHHS) B
TUTPUMETPUUECKOM aHAJIU3E.

50.Knaccudukanus METOI0B TUTPOBAHMS (4 TPYMIIbL, HOATPYIIIBI METOJIOB).

51.Paboune pacTBOpsl B METOJAX TUTPOBAHUS (I KaXIOW MOJATPYIIIBI
METOJIOB).

52.YcTaHOBOYHBIE (CTaHAAPTHBIE) BEIIECTBA B METOAAX HEUTpalu3alud U
MEpPMaHTaHATOMETPHH.

53.@opmyna Ayisl ONPENEICHUsS KOHIEHTPAlMM HKBUBAJICHTA ILIEJIOYH, IO
KaKOMy CHoco0y THUTPOBAaHHS IPOBOJUTCS ATO ONpEIEICHHE, KaKUM CIIOCOOOM
MPOUCXONUT (PUKCUPOBAHUE TOYKU IKBUBAJIEHTHOCTH.

54.Kucn0THO-OCHOBHBIE HWHIUKATOPBl (IIPUMEPBI, OT YEro 3aBUCUT UX
OKpacka).

55.1TpaBusia paboThI ¢ OIOPETKOM M MUTIETKOM.

56.CkonpKO 4McCen MOcie 3amsiTol HyXHO Oparh IHpu pacyerax oObeMa
TUTpaHTA, MOUIEAIIETO Ha TUTPOBAHHUE.

57.Kakoit pe3ynbTaT Helb3sl OpaTh B pacueT CpeaHEro 3HayeHus o0beMa
TUTpPAHTA?

58.3aK0H SKBUBAJICHTOB JIJIsl IPSIMOTO M OOpPaTHOTO TUTPOBaHUS ((HhOpMYJIBI).

59.B kakoM ciydae TUTPOBAaHUS TOYKAa HKBUBAJICHTHOCTH HAXOAUTCS B
ICJIOYHON, HEUTPAIBHON U KUCIION 00macTsix?

60.Knaccudukaimst METOIOB PEIOKCUMETPHHU.

61.Knaccudukamms MeTo 0B OCaXKICHUS.

62.Knaccudukaius MeTo10B KOMILUIEKCOMETPHH.

63.OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE WHIUKATOPBl (IIPUMEPBI, OT YEro
3aBUCHUT UX OKPaCKa).

64.Meton  mepMaHraHaTOMETpUHU: pabO4Mii  pacTBOpP;  YCTAHOBOYHBIE
(cTaHmapTHBIE) BEILECTBA; pacyeT MOJSPHOW MacChl SKBUBAJIEHTA II€pMaHraHaTta
KaJIUS B KHUCJIOM, HEUTpaJbHOW M IIEJOYHOU cpenax; Gopmyna s omnpeeseHUs



KOHIIEHTpALlMU 3KBUBAJIECHTA NIEPMAHraHaTa Kajus, 0 KaKOMy CIoco0y TUTPOBaHUs
MPOBOAUTCA ITO ONpEACNCHUE, KAKUM CIIOCOOOM MPOUCXOIUT (PUKCUPOBAHNE TOUKH
HKBUBAJICHTHOCTH; UHAUKATOPHBIM  WJTU O€3MHIUKATOPHBIM cnocobom
(uKCHpPOBaHUS TOUKH SKBHUBAJICHTHOCTU POBOAUTCA onpezenenue xene3a(ll)?

65.Meron iogomeTpun: pabouynMe pPacTBOPHI; YCTAHOBOYHBIE (CTAHIAPTHBIE)
BEIIECTBA; pacueT MOJISIPHOM Macchl SKBUBAJCHTa ioja, THOCylb(aTa HaTpPUs;
yCIIOBUSI MPOBEACHUS peaklMii Hoja ¢ THocynbdarom; Gopmymna sl ONpeaeIeHUs
KOHIIEHTPAlLlMU 3KBUBAJIEHTA THOCYJb(aTa HATpUs, IO KaKOMY croco0y TUTPOBAaHUS
IPOBOAUTCA ITO OINpPEAEIECHUE, KAKUM CIIOCOOOM MPOUCXOIUT (PUKCUPOBAHUE TOUKU
HKBUBAJIEHTHOCTH.

66.TpeboBaHMs K peaKLMSIM OCaXKICHUSI.

67.CriocoObl TUTPOBAHUS IO METO/LY OCaXICHUS.

68.HAMKaTOPBI METOJIOB OCAXKACHHUS.

69.AprentomeTpusi: pabouuii pacTBOpP; YCTAaHOBOUHBIC (CTaHAAPTHHIC)
BemecTBa; (opMmyna Ans  OMpeleieHHs KOHIICHTpAIMM OKBHUBAJIEHTa HUTpaTa
cepebpa, MO KakoMy CIOCOOY THUTPOBAHUSI MPOBOJIUTCS 3TO OMpEICIICHHE, KaKuM
c10c000M MPOUCXOAUT (PUKCUPOBAHHUE TOUKH SKBHBAJICHTHOCTH.

70.Meton  KOMIUIEKCOHOMETPUM:  paboOuyuil  pacTBOpP;  YCTAaHOBOYHbBIE
(cranmapTHbIEC) BeUIeCTBa; (popMyia ISl ONPEAeiIeHUs] KOHIIEHTPAallul 3KBUBAJICHTA
TpuioHa b, o kakoMmy crmoco0y TUTPOBAaHMS MPOBOIUTCS ATO OMPECIICHNE, KaKIM
C10co00M MPOUCXOAUT (PUKCUPOBAHHE TOUKH SKBUBAJIEHTHOCTH.

71.THAMKaTopbl KOMILIEKCOHOMETPHH.

72.0mnpenencHue oOmIel KECTKOCTH BOJIbI, HAJIMYMEM KaKMX KAaTHOHOB OHA
oOycioByeHa.



