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1. HACITIOPT ®OHJAA OINEHOYHbBIX CPEJACTB

1.1. ObsacTh NpUMEHEHUA

®ona  oneHouHbix cpenacts  (POC) —

HCOTBCMJICMAasA 4YacCTb pa60qeﬁ

InporpaMmbl  TUCHUILIIMHBI (MOI[y.TIS[) AHanuTnyeckas XuMus Hu MMpCAHA3HAYCH OJIA

KOHTPOJII MW OLCHKHU O6paBOBaTeJILHI>IX I[OCTI/I)KCHI/H?I CTYACHTOB,

IpOTrpaMMy JTUCHUIUIUHBI (MOIYJIA).

OCBOHMBIIIHX

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

oroC  BO

TpeOOBaHMIM

OakanaBpuar 1O

HaIpaBJICHUTIO IIOArOTOBKH

04.03.01 Xumus, yTBEp>KICHHBIM MpPHUKa30M MHHHCTEPCTBA O0pa30BaHUA U HAyKH
Poccuiickoit ®eneparuun ot 17 wutons 2017 1. Ne 671 (¢ uU3MEHEHUSIMH W

JIOTIOJTHEHHUSIMH ).

1.3. Ilepeyenb KoMIeTeHIUiIl, (OpMUpPYEeMBbIX B Mpolecce OCBOECHUS
OCHOBHOI1 Mpo(eccHOHANBHOI 00pa30BaTEIbHOI MPOTrPaAMMBI

[Iporiecc ocBoeHUsT AUCIUIUIMHBI HaNpaBlIeH Ha (OPMUPOBAHHE CIEAYIOIIMX
KOMITETCHIIUM U UHJUKATOPOB UX JOCTHUKEHUS

Koa mo ®I'OC BO

NuaukaTop 10cTHKEHUS

ObmenpodeccuoHanbHbIE

OIIK-1

Crnoco0eH aHanmM3UpoBaTh U UHTEPIIPETUPOBATD
pe3yabTaThl XUMUYECKHX 3KCIIEPUMEHTOB,
HaOJII0/IEHUN U U3MEepEeHU

OIlK-1.1

CucremMaTU3UpyeT U aHATM3UPYET PE3yJIbTATHI
XUMUYECKHUX IKCIIEPUMEHTOB, HAOIIOCHUH,
U3MEPEHHUI, a TAK)KE pe3yIbTaThl paCUETOB
CBOICTB BEILIECTB Y MATEPHAJIOB

OIIK-2

Cnoco0eH npoBOIUTE C COOJIIO/IEHUEM HOPM
TEXHUKU 0€30MaCHOCTH XUMUYECKUN
SKCIICPUMCHT, BKJIIIO4Yasd CUHTE3, aHAJIN3,
U3y4eHHUEe CTPYKTYpPhI U CBOICTB BEIIECTB U
MaTepuaioB, NCCIECIOBAHHUE POIIECCOB C X
y4acTHEeM

OIIK-2.1
Paboraer ¢ XuMHUYeCKUMM BEIIECTBAMHU C
COOIOZICHHEM HOPM TEXHUKH 0€30MacHOCTH

1.4. Dranbl GopmMHupoBaHMST KOMIETEHUHH M CPeACTBAa OLECHUBAHUA

YPOBHS UX ¢)OPMHPOBAHHOCTH

. KoHTpOoJIbHO-0LIeHOYHBbIE

Jrtansl popmupoBanus komnereHuui | Komnerenuun

cpeacTBa / cnocod OneHuBaAHUA
Paznen 1. KauecTBeHHBIN aHaM3 OIIK-1, OIIK-2 | BrimosHeHHe 1a00paTOPHBIX

3aJIaHNi, KOHTPOJIbHAS paboTa
Paznen 2. KonmuecTBeHHBIN aHAIN3 OIIK-1, OIIK-2 | BeimmomHeHHE 1a00paTOPHBIX

3aJJaHUH, KOHTPOJIbHAs paboTa
Tekymas arrectauus OIIK-1, OIIK-2 | KoHnTposbHas pabota
IIpomeskyTOoUHAs aTTeCTALMS OIIK-1, OIIK-2 | 3auer (3 cemectp),

sK3aMeH (4 cemecT)p)




1.5. Onucanue nokasareseit GopmMupoBaHus KOMIIETEHIU

Koa xkoMnereHnnun

Pe3yabTarhl CPOPMHPOBAHHOCTH

OIIK-1

3HaeT: OCHOBHI OIITUMH3 a1 aHAJIUTHYECKOM mnmpoucaypbel U CpE€ACTBa

Cnocoben TEOPETUYECKOI0 UCCIIEIOBAHUS MOIPEUIHOCTEN aHaIN3a.

aHAJIN3UPOBATh U | YMeeT: CcaMOCTOSTENBHO M3MEPATh XMMHMUYECKHH COCTaB OTACIBHBIX
MHTEPIPETUPOBATH 00BEKTOB aHAIU3A.

pE3yJIbTaThI Bnaneer HaBblkamu: paboThl B AQHAJIMTHYECKOM JjabopaTopuu ¢
XUMHUYECKUX AHATUTHYECKUMH TPUOOpaMHU, U3MEPUTEIIbHON aHATTUTUYECKON TIOCYI0H.
JKCIIEPUMEHTOB,

HaOII0ACHUI u

M3MEpPEHUI

OIIK-2 3Haer: oOlMe XapaKTEepUCTUKH (PU3MKO-XMMHUYECKUX SIBJICHUM, Ha

CrniocoOeH TpOBOAUTH
C cOOJIIOJIEHHEM HOPM
TEXHUKU

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

0e301macHOCTH Brnaneer HaBbIKaMH: TEXHUKH BBLIITOJHEHHS aHAJIN3a BEIECTB.
XHUMHYCSCKHI
HKCIIEPUMEHT,
BKJIFOYas CHHTE3,
aHamus, H3y4yeHue
CTPYKTYpbI U CBOMCTB
BCIICCTB 51
MaTepHaJoB,
HCCIIEIOBaHUE
MpoOLIECCOB € UX
y4acTHEM

1.6. Kpurepuu ouneHUBaHHSI KOMIETEHIMH

Ha Ppa3s"HbIX IJTamnmax Hx

(¢popMupoBanus
KosmuectBo
Buj yueoHoii padoTsl 0aJi10B
00 | 0-390 300
3 cemecTp
BrimosnHenue u 3anmra 1abopaTopHbIX padoT 80 - -
Penrenne KOHTPOIBHBIX paboOT 20 - -
Bcero 100
4 cemecTtp
BrimosnHenue u 3anmra 1abopaTopHbIX padoT 40 - -
Penrenne KOHTPOIBHBIX paboOT 20 - -
DK3aMeH 40 - -
Bcero 100
HakonureabHas cucrema oueHuBaHus no 100-0a11bHoM mKaJie
YeToIpex0aibHast Cucrema
100-6annbHas BykBeHHas1 IKaJIa, COOTBETCTBYIOLIAN
CHUCTEMA OLICHUBAHUSA o OIICHUBAHUA
IKajaa 100-6aaabHOI mIKaJIe
JK3aM¢E¢Ha 3a4yeTa
OTin4HO 90-100 A — OTJIMYHO — TEOPETHYECKOE COICPKAHNE 3auTeHo




Kypca 0CBOEHO IIOJIHOCTBIO, Oe3 po0eIos.;
HEOOXOIUMbIC MPAKTHYCCKUE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHaioM c(hOpMUPOBAHEI,
BCE MPEIyCMOTPEHHBIC TPOrPaMMOit
00yueHHs yucOHBIC 3a]aHUs BBITOJHCHBI,
Ka4eCTBO UX BBITIOJHEHUS OI[CHEHO YHCIIOM
0aJII0B, OJIM3KKUM K MAaKCHUMaJIbHOMY

Xopomio

83-89

B — o4eHB XOPOLIO — TEOPETHYECKOES
coziepKaHne Kypca OCBOCHO ITOJHOCTEIO, 0e3
po0eIoB; HEOOXOIMMEBIE TPAKTHICCKHE
HaBBIKH Pa0OTHI C OCBOCHHBIM MaTepHAJIOM B
OCHOBHOM c()OPMHPOBAHEI; BCe
HPeIyCMOTPEHHBIE IPOrPaMMOi 00yUeHUS
yueOHbIE 3aJaHuUs BBIOJIHEHBI, KAYECTBO
BBITIOJTHEHHS OOJIBIIMHCTBA U3 HUX OLIEHEHO
YHCIIOM 0aJIJIOB, OJIM3KUM K MaKCUMaJIbHOMY

Xopowo

75-82

C — X0po11I0 — TEOPETHUYECKOE COACPKAHHE
Kypca OCBOEHO TIOJTHOCTBIO; HEKOTOPHIE
MPAaKTUYCCKHUE HABBIKU PaOOTHI C OCBOCHHBIM
MaTepuaioM C(OPMHUPOBAHBI HETOCTATOYHO,
BCE MPEIyCMOTPEHHBIC IIPOTPaMMOit
o0yueHHs ydeOHBIC 3aJaHUs BHITOJTHCHBL,
Ka4eCTBO BBHIIOJIHEHNS HU OJHOTO U3 HUX HE
OLIEHEHO MUHHMMAJBLHBIM YKCJIOM 0aslIoB,
HEKOTOPBIC BUBI 3aJaHAH BHITTOTHECHEI C
OIINOKaMH

Y 10BIIETBOPUTEIIBHO

63-74

D — ynoBneTBOpUTEIHHO — TEOPETUUECKOE
coJiep;KaHue Kypca OCBOCHO YaCTUYHO, HO
poOesbl He HOCAT CYIECTBEHHOTO
XapakTepa; HeoOX0JUMBbIE MPAKTUYECKHE
HaBbIKU pa60T1)1 C OCBOCHHBIM MaTte€puajioM B
OCHOBHOM C(hOPMHPOBAHBI; OOJIBIIUHCTBO
IPelyCMOTPEHHBIX TPOTrpaMMOii 00ydeHus
Yy4eOHBIX 331aHNH BBITIOJIHEHO, HEKOTOPHIE 3
BBITTOJTHEHHBIX 3aJIJaHUH COJIep)KaT OMHOKH

Y,I[OBJ'ICTBOpI/ITGHLHO

50-62

E— mocpencTBeHHO —TeopeTHYecKoe
coJlepXKaHne Kypca OCBOSHO YaCTHYHO;
HEKOTOPHIC TIPAKTUIECKHE HABBIKU pPaOOTHI HE
c(hopMHUPOBAHEI, MHOTHE TIPEAYCMOTPEHHBIE
y4eOHO# mporpaMmoii 00y4eHust yaeOHbIe
3aJlaHus He BBITIOJHEHBI TM00 Ka4eCTBO
BBITIOJTHEHHBIX HEKOTOPBIX U3 HUX OIIEHEHO
qUCIIOM 0aJioB, OJM3KMM K MEHUMAaJIbHOMY

HeynosnerBoputesbHo

21-49

FX — HeyZ0OBIETBOPUTENHHO — TEOPETUIECKOE
CoZiepKaHHe Kypca OCBOGHO YaCTHYHO;
HE0OX0ANMBIE MPAKTHYECKNE HABBIKN paboThI
C OCBOCHHBIM MaTepHaJIOM He
c(hopMupOBaHbI; OOJIBIIMHCTBO
MPElyCMOTPEHHBIX Y4eOHOH IporpaMMoin
00y4eHust yueOHbIX 3a/laHHi HE BBITIOJHEHO
00 KauecTBO UX BHIIIOJIHEHUS OIIEHEHO
YHUCIIOM OaJJIOB, OJIM3KUM K MUHUMAJIBHOMY)
MPH JIOTIOJHUTEIBHO CAMOCTOSTENBHOM
paboTe HaJl MaTepUaJIOM Kypca BO3MOXKHO
MOBBILICHUE KaUueCTBa BBIIOJIHEHUS YIEOHBIX
3aJaHuH

HeynosnerBopurenbHo

0-20

F — HeyIOBIIETBOPHUTENHHO — TEOPETHIECKOE
coziepKaHHe Kypca He OCBOCHO;
HEO0OX0ANMBIE MPAKTHYECKUE HABBIKU paboThI
He c()OPMHUPOBAHBI; BCE BBHITIOJHEHHBIE
yueOHbIe 3aJJaHusl COJEepKaT IpyOble OIIHOKH;
JIOTIOJTHUTENbHAs CaMOCTOsATeNIbHasl paboTa
HaJl MaTepHaJIoM Kypca He IPUBEIET K

He 3auteno




KaKOMy-J'II/I6O 3HAaYMMOMY MOBBIHICHUIO
KadyCCTBaA BBINIOJIHCHUS y‘I€6HLIX 3aJlaHuN

2. KOHTPOJIBHO-OIEHOYHBIE CPEJCTBA
2.1. OueHo4YHbIE CPEACTBA TEKYNIEr0o KOHTPOJIS

Bomnpocs! 1J1s1 npoBeieHU KOHTPOJIbHOM PadoThI:

1. Cmemansl 20 Kr pacTBopa COJSHOM KHCIOTBI ¢ MaccoBoll noisier 0,08
(p=1,038 r/cm®) u 10 1 pacTBOpa 9TOH e KHCIOTBI ¢ MaccoBoii noneii 0,12
(p=1,06 r/cm®). OnpenenuTs MOIAPHYIO KOHIEHTPALHIO MTOIy4€HHOTO PacTBOPA.

2. OnpenenuTh cTeneHb aucconuanuu u pH pacTBopa yKCYyCHOW KHCIOTHI
MouisipHor koHIeHTpanuu 0,02 monb/n. Kak u3MeHUTCS CTeneHb MUCCOIUAIUU U
pH pacTtBopa npu pasz6asnenun ero B 4 pasa ? (K cuzcoon =1,86-107).

3. OmpenenuTh pacTBOPUMOCTH B MOJB/JT W T/1  kKapOoHata cepebpa
(HP(Ag2C03):1,2*10_12).

4. CocTaBuTb cXeMy pasfenenus cmech: Pb?*, Ag*, Ca?*. Kakxumu peakuusamu
MOXHO OOHApy»XuTh JaHHbIE HMOHBI B pacTBope. HammcaTe ypaBHEHUS
COOTBETCTBYIOIIMX PEAKIUNA B MOJICKYJISIPHOM U HOHHO-MOJIEKYJIIPHOM BHJIC.

5. PaccraButh k03h(PUIIMEHTHI METOJOM AJIEKTPOHHOTO OanaHca, yKa3aTh
OKHCIIUTEIb, BOCCTAHOBUTENh, IPOLIECCHI OKUCIICHUSI U BOCCTAHOBJICHUS:

I. Na,S + Na,Cr,0O; + H,SO4 — CI'z(SO4)3 + S+ Na,SO4 + H,0;

Il. MnSO,4 + KCIO3 + KOH — K;MnO4 + KCI + K;SO4 + H,0

6. Haspare  coemunenus:  Naz[Cr(OH)s], [Cd(NH3)4]SOs.  Kakoso
KOOPJIMHAIIMOHHOE YHCIIO KOMIUIEKcooOpa3oBartens, onpeaeianTs ero 3apsaa. OTeer
o0ocHoBaTh. OnMCcaTh CTPOEHUE JAHHBIX COCTUHEHUH.

7. Hamucate Qopmynbl crnemyrommx coeauHeHuid: rekcaruanodeppar (II)
kanus, xuopun amuHopTytu (II). Hamucate ypaBHEHUS guCCOIMAIMM JTaHHBIX
COCIMHEHUM, BhIpAXKEHUE JIJI1 KOHCTAHThl HECTOMKOCTH.

8. Omnucars BHemHMi B cucteMsl: Hg?', Fe?*, Cr¥*, Ba**. CocraButs cxemy
pasnmencHuss cMmecH. KakumMu peaknmsiMH MOXHO OOHApYy>KHUTh JaHHBIC HOHBI B
pactBope. Hammcarp COOTBETCTBYIOIIME YPAaBHEHMS PEAKLUN B MOJICKYJISIPHOM M
HOHHO-MOJICKYJISIPHOM (hopMme.

9. Kakoif WHIWKATOp MOXKHO UCIOJIb30BaTh A (PUKCAIMA  TOYKH
SKBUBAJICHTHOCTH 25 MJI pacTBOpa CHJIBHOM HIEJIOYM C MOJISIPHOM KOHIIEHTpALUEH
5¢107 Monb/1 pacTBOPOM CI1a00M KHUCIOTHI Takoi ke koHumeHTpamuu (K, = 2¢107%)?
OnpenenuTh HHAUKATOPHYIO OLTHOKY .

10.BeuncnuTh HaBECKy TEXHMUYECKOTO CyJIb(UTa HATPUSA IO CICAYIOIMIUM
JAHHBIM: coJiepKaHue ero B oOpasme 46%, mepHas komba Ha 250 M, mid
TUTPOBaHUS B3ATO 25 M pacTBopa, B Owoperky Ha 50 M HaauT pacTBOp
IIEPMAHraHaTa Kajuus ¢ MOJISPHON KOHIEHTpauuei skBuBanenTa 5,200%102 mons/11.

11.OnpeaenuTs MacCOBYIO J0JIIO CyJib(uaa HaTpus B 0OpasIie, €CiiM HAaBECKY B
4,2000 r pactBopwin B MepHOH Koj6e Ha 500 ma u k 25 mia ero npunuiu 50 mi
pacTBopa ioja ¢ MoJisipHOM KoHIeHTparuen sxBuBaieHTa 0,2000 moib/n. M30bITOK




pactBopa MHoma ortutpoBanu 46,06 M pacTtBopa TuUOCyidb(dara  HATpHs
(K Na2S;03=1,234 k C(NaS,03)=0,1 momn/mn).

12.Hagecky 0,6000 r quruapaTa maBejaeBOil KHCIOTHI PACTBOPIIIA B MEPHOM
konoe ¢Emkocteto 100 mn. Ha tutpoBanme 20 M MOOJYYEHHOTO pacTBOpa
m3pacxomgoBanu 18,34 wmn  rugpokcunma Hatpus. Onpenesnutb  MOJISIPHYIO
KOHIICHTPAIIMIO JKBUBAJICHTA THUJAPOKCHIA HATPUS M €ro TUTP MO IIABEJICBOU
KHCJIOTE.

JlaGopaTopHble 3a1aHusA:

1. TlpuBenute knaccupuUKAIMIO KATHOHOB (KMCIOTHO-OCHOBHAs CXEMa), AailTe
OOIIYI0 XapaKTePUCTUKY KaKOM TpyMIIbL.

2. JlaiiTe oOlIyI0 XapaKTePUCTUKY, COCTABbTE CXEMY CUCTEMATHYECKOTO XO0/a
aHaIKM3a U HAIUIIUTE YPaBHEHUS PEaKlUid OTKPHITUSI KATHOHOB BTOPOM TPYIIIIHI.

3. JlaiiTe 001IyI0 XapaKTepUCTHKY, COCTABbTE CXEMY CHCTEMAaTHYECKOTO X0/
aHaIM3a U HAUIIUTE YPaBHEHUS PEAKIIUA OTKPBITHS KATHOHOB TPEThEH TPYIITIHI.

4. JlaiiTe OOIIYIO0 XapaKTEPUCTUKY, COCTABHTE CXEMY CHCTEMATHYECKOTO X0/a
aHaNIM3a ¥ HAIMIIATE YPABHEHUS PEAKIIUN OTKPBITHAS KATHOHOB YETBEPTON TPYIIIIHI.

5. JlaiiTe 001IyI0 XapaKTEepUCTHKY, COCTABbTE CXEMY CUCTEMAaTHYECKOTO X0/
aHaIM3a ¥ HAUIIUTE YPaBHEHUS PEaKIINA OTKPHITHSI KATHOHOB ITSITOW TPYIIIHI.

6. [laiiTe 00mIyr0 XapaKTepUCTHKY, COCTaBbTE CXEMYy APOOHOIO XOAa aHAIH3a
Y HaITUIIUTE YPaBHEHUS PEAKIUd OTKPBITHS KATUOHOB IIECTOM TPYIIIIHI.

7. TlpuBeaute KiIaccuPpuKaiyio aHUOHOB, HAWTE OOIIYI0 XapaKTEPUCTUKY
TPYII U HAUIIUTE YPaBHEHUS PEaKIUid OTKPBITHSI AHKOHOB KaXK/I0M TPYTIIHI.

8. M3noxure oOmMii X0/ aHajr3a CyXOro BEIIECTBA, PACTBOPUMOTO B BOJIC.
[IpuBeanuTEe KOHKPETHBIN IIPUMED.

9. Msnoxwure 001U X0/ aHAIM3a CyXOro BELIeCTBa, HEPACTBOPUMOTO B BOJIE.
[IpuBenuTe KOHKPETHBIN ITPUMED.

10.Jaiite  oOmyr0  XapakTEpUCTHKYy  METOAOB  KHCJIOTHO-OCHOBHOTO
TUTPOBAHUS, PUTOTOBBTE UCXOIHBIN PACTBOP KUCIIOTHI, yCTAHOBUTE TUTP padoUero
pacTBOpa LIEN0YH, ONPEACIUTE MACCy KUCTIOTHI B PACTBOPE.

11.Jlalite ~ oOmIyr0  XapakTEpUCTHKYy  METOJAa  IE€pPMAaHTaHATOMETPHH,
MIPUTOTOBBTE HCXOJHBIM PAacTBOp OKcajlaTa HATPUSA 1O HABECKE, YCTAaHOBUTE THUTP
pabodero pacTBopa nepMaHraHarta Kajwus, onpeennure Maccy cyibgara xenesa (11).

12.]latite 0oOIIyI0 XapaKTEPUCTUKY METO/Na HOJOMETPUH, MPUTOTOBHTE
CTaHJApPTHBIN pPacTBOpP AMXpOMaTa Kajus, YCTaHOBUTE THUTp pabouyero pacTBopa
Trocyib(dara Hatpus, onpeaenute maccy conu meau (11).

13. laiiTe 0oOIIyI0 XapaKTEPUCTUKY METOJOB OCAXKICHHS, OIMpPENEIUTEe Maccy
XJIOpHUaa.

14, JlatiTe oOIIyI0 XapaKTEPUCTUKY METOJO0B KOMIUIEKCOMETPHH, OMPEACIIUTE
MaccCy COJIM MarHusl.

15.JlaiiTe 0OIIYIO XapaKTEPUCTUKY METOJOB XpomaTorpaduu, OINpeennuTe
MacCOBYIO JIOJIIO XJIOpUAa HATPUS METOJAOM HOHOOOMEHHOM XpomaTorpaduu.



2.2. OueHOYHBbIE CPEACTBA JJIA IPOMEKYTOYHOM aTTECTALMH
(3auer)

1. MomnspHas 1 HOpMaJibHasE KOHIICHTPAITUU PAcTBOPA.

2. KoncranTa u crenenp auccoruaiui. CBs3b CTEIICHHU TUCCOIUAIIAN C1a00To
AIEKTPOJIUTA C KOHCTAHTOW JUCCOLMALIMY U KOHLIEHTPALMEN €ro B BOJJHOM pacTBOPE.

3. Marematnueckoe BBIPOKEHHE KOHCTAHTHI ITUCCOITMAIIMNA BOABI M1 MOHHOTO
npousBeaeHus Boasl. [lonsatus pH u pOH, B3auMoCBsA3b MEX1y HUMHU.

4. Breruucnenue pH B pacTBopax cnaObIX KUCIOT U OCHOBaHUM.

5. Usmenenune pH pactBopa mpu q00aBlieHUH K HEMY KHUCIOT, IIEIOYEH,
COJIEH.

6. CBsa3p KOHIIEHTpaluu ciaboro siekrposutra ¢ pH u cTeneHplo ero
JTUCCOITHAITUH.

7. bydepnnie pactBopsl. Pacuer pH Oydepubix cucrem. bydepnas eMkocTb.

8. Ompenenenrie HOHHOM CHIIBI pacTBOpA.

9. OmpeneneHne KOHIEHTPAIIMK HOHOB B PaCTBOPE CHUIIHBHOTO AJIEKTPOJIUTA.

10. AKTUBHOCTD U KOX(PDUIIUEHT aAKTHBHOCTH.

11.Beipaxxenue [1P.

12.0Onpenenenne pactBopumoctH 1o [1P.

13.Onpenenenue 1P o pactBopumocTu.

14.«Coneoii 3pdexT».

15.0OcHOBHBIE THUIIBI PEAKITUN THAPOJIH3A COJIEH.

16.@opMynbl 711 BBIYMCIICHHS KOHCTAHTHI W CTEMEHU THUIPOIU3a COJIeH,
o0pa3oBaHHBIX a) CHJIBHBIM OCHOBaHHEM M CJIabOW KHUCIOTOM; ©O) ciaabbiM
OCHOBAaHHMEM M CUJIbHOM KHCIIOTOM; B) C1a0bIM OCHOBAHHEM M CJIA00M KMCIOTOM.

17.®@opmynbl juist pacueta pH B pacTBope COM THAPOTU3YIOMIEHCS a) TI0
KaTHOHY; 0) 1O aHHOHY; B) ¥ TI0 KATHOHY, U 110 aHUOHY.

18.I'mmponmu3  comneid, 0Opa30BaHHBIX MHOTOOCHOBHBIMH KHCJIOTaMH M|
MHOTOKHMCJIOTHBIMH OCHOBaHHUSIMH.

19.2nexTpoanble moTeHMaNbl. CTaHAAPTHBIN AJICKTPOIHBIA TOTESHITHAI.

20.Ypasuenne Heprcra.

21 HanpaBneHne U 0OpaTUMOCTh  OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIX
pEaKiuu.

22.KoHCTaHTa paBHOBECHS OKHCIIMTEILHO-BOCCTAHOBHUTEIILHBIX IPOIICCCOB.

23.HoMeHkatypa KOMIUIEKCHBIX COCTMHEHHM.

24.YpaBHEHHE JIUCCOIMAIIMM W BBIPAKEHHE KOHCTAaHThI HECTOWKOCTHU
KOMIIJIEKCHBIX COEUHECHUMU.

25.Pacdet paBHOBECHBIX KOHIICHTPAIIUN KOMITJIEKCHBIX HOHOB.

26.1 ananuTHyeckas rpynna KaTHOHOB 1o KHCIIOTHO-OCHOBHOM
KJIaCCU(UKALMU: KaYeCTBEHHbIE PEAKIIMN; CXeMa aHaJIn3a.
27 .1l ananutuueckas rpymnmna KaTUOHOB 1o KHCJIOTHO-OCHOBHOM

KJ1accu(uKanuu: rpynmnoBoil peareHT; KaueCTBEHHbIE PEAKIMHU; CXeMa aHaIH13a.
28.1Il ananmuTyeckas  rpynma = KaTMOHOB MO KUCJIOTHO-OCHOBHOM
KJ1accu(uKanuu: rpynmnoBoil peareHT; KaueCTBEHHbIE PEAKI[MHU; CXeMa aHaIH13a.
29.1V ananuTnyeckass ~ rpynma = KaTHOHOB MO  KHUCIOTHO-OCHOBHOM
KJ1accu(uKanuu: rpynmnoBOil peareHT; KaueCTBEHHbIE PEAKI[UHU; CXeMa aHaIH13a.



30.V anHanuTuyeckass ~ Irpynma  KaTHOHOB IO KHCJIOTHO-OCHOBHOM
KJIacCU(UKALMU: TPYTIIOBOI peareHT; KaueCTBEHHBIE PEAKIINH; CXeMa aHalIn3a.

31.VI ananutnueckass ~ Tpymmna  KaTHOHOB ~ MO  KHCJIOTHO-OCHOBHOM
KJIaCCU(UKALMU: TPYTIIOBOI peareHT; KaueCTBEHHBIC PEAKIINH; CXeMa aHalIn3a.

32.1 ananuTHyeckasi TpyIIa aHUOHOB: TPYIIOBOM pearcHT, KadyeCTBEHHbBIE

pEeaKLuu.
33.1I ananuTUyeckas Tpymnia aHUOHOB: T'PYNIIOBOM PpEareHT; KadyeCTBEHHbIE
peakuuu.
34.1l1 ananuTHyeckas TpymnIa aHHOHOB: KAUECTBEHHBIEC PEAKIIUH.

(3K3aMeH)

1. Kakue  peakuuu  Ha3bIBAlOTCS ~ QHAIUTUYECKMMH UM KaK  OHH
kinaccudunmpyrorcs? [MpuBeaure npuMepsl peakiuid OTKPHITUS, UJICHTU(DUKAIIUN U
OCaXJICHMUS.

2. Uem  XapakTepusylTCs  UYyBCTBHTEIHHOCTh,  CHCHU(PUYHOCTH U
M30UPATENIbHOCTh AHATUTUYECKUX peakuuii? JlaliTe ompeneneHue STUX MOHATUM U
MPUBEIUTE IPUMEDHI.

3. Kakas B3auMOCBSI3b CYIIECTBYET MEXAY OTKPHIBAEMBIM MHHHUMYMOM,
NpeAeabHON  KOHIEHTpalMe, TpeAeabHbIM pa30aBJICHUEM U MUHUMAIbHBIM
00BEMOM MpesIeTbHO pa30aBIeHHOIO pacTBopa? Bripasute ee popmynamu.

4. ChopMmynupyiTe OCHOBHBIC TIOJOKEHHUS TEOPUU DJICKTPOJIUTHUYCCKON
JCCOLHALINYI U TTOKAKUTE €€ 3HAUYECHHE B KAYECTBEHHOM aHaJu3e.

5. Uro Takoe KOHCTaHTa M CcTemneHb auccormanuu? Kak cBsi3aHa cremneHb
JUCCOIIMAIMH CJIAa00TO 3JEKTPOJUTA ¢ KOHCTAHTOM JAUCCOLMAIMA U KOHIICHTpalUen
ero B BOJHOM pactBope? BreiBecTu cooTBercTByMOMyI0 Gopmyny. OT Kakux
(GakTOpOoB 3aBUCSAT BEIUYMHBI KOHCTAHTHI W CTENEHHU DJIEKTPOJUTHUYECKOU
IUCCOoLManun?

6. B kakom 13 BOJHBIX paCTBOPOB CTETECHb AUCCOIUAIINI HANOOIBIIIAs:

a) 0,1 M CH3COOH, 0,1 M HCOOH, 0,1 HCN;

6) 0,1 M NHs, 0,01 M NH3?

7. Kak u3MEHUTCA CTENeHb IUCCOIMAIMM CJIab0ro SJIEKTPOJUTa a) MpHU
HarpeBaHUM pacTBOpa; 0) MpH JUIUTEIHHOM yIIapUBaHUU pacTBopa?

8. Kak Biuser pgo006aBieHUE OJHOMMEHHBIX HMOHOB M  ITOCTOPOHHETO
AIIEKTPOJIUTA Ha CTETIEHb IMCCOLUAIIMU CIa00T0 ANEKTPOIUTA?

9. Hammmurte MaTeMaTH4YECKOE BHIPAXKCHHE KOHCTAHTHI TUCCOIUAITUN BOJIBI U
noHHOTO TpousBeacHus Boabl. Chopmymupyiite moustust pH u pOH u mokaxure
B3aMMOCBS3b MEXJy HUMHU. Kakue npeumyiiiecTBa J1aeT BBIPAXKEHUE KUCIOTHOCTH
WJIU TIEJIOYHOCTU PACTBOPOB Y€pe3 BOAOPOIHBIN WM TUIPOKCUIHBIN MTOKa3aTelNb?

10.MoskeT nM CyImecTBOBaTh BOAHBIA PACTBOP, B KOTOPOM KOHIICHTPAIIUS
nonoB H* 6b11a 661 paBHa 0? MOXKeT Jin CyIieCTBOBaTh BOAHBIN pacTBop ¢ pH = 0?

11.Kakue peareHThl ciienyeT n00aBUTh K pactBopy, pH koroporo 0, 4ToObI
co3marh cmabokucnyio cpexy: NHs;, NaOH, CH3;COOH, HCI, NH4CI? Kakue
peareHTsl clienyeT n00aBUTh K pacTBopy, pH kotoporo 12, 4toObl co34aTh
ciabokuciyio cpeay: NHs, NaOH, CH;COOH, HCI, NH,CI?



12.Kakue pactBopbl HasbiBatoTcsl OydepubiMu? IlpuBegute mpuUMEpsI
OydepHBIX cMecell, HCTHOIB3YyeMBIX B TIPAKTUKE KAYECTBEHHOTO aHauu3a, u
OOBSICHUTE WX JICUCTBHE.

13.Ha gem ocHoBano OydepHoe aevictBue? Hamummre B MONEKYJISIPHON H
WOHHOW (opMe ypaBHEHHS pEaKIui, KOTOpPBhIE MPOUCXOIAT TMPHU JOO0ABICHUU K
aMMOHHUITHOMY OydepHOMY pacTBOpPY HEOOBINMX KOJUYECTB CHUIBHBIX KHCIOTHI U
OCHOBaHUSI.

14.BwiBectu popmyny st pacdeta pH: a) ameratHoro OydepHOro pactBopa;
0) ammoHuitHOTO Oy(epHOro pacTBopa.

15.CpopmynupyiiTe mpaBuiIo TPOU3BEACHUS PACTBOPUMOCTH M TMOKAXHUTE, K
KaKUM CUCTEMaM OHO OTHOCHUTCS.

16.M3n0kuTe METOAUKY BBIYMCICHUS MPOU3BEICHUS PACTBOPUMOCTU TIO
M3BECTHOM pacTBOPUMOCTH BetiecTBa. [Ipommttoctpupyiite npumMepamu.

17.Kak BBIYHCIISIETCS] paCTBOPUMOCTH BEIIIECTBA B MOJISIX U B TpaMMax Ha JIUTP
HACBIIEHHOTO pacTBOpa IO HW3BECTHOMY MPOW3BEACHUIO  PAaCTBOPUMOCTH?
[IpuBenuTe NPUMEDPBI.

18.Kakoe BiMsHHE OKa3bIBa€T HAa PACTBOPHUMOCTH DJICKTPOJIMTOB BBEICHHC B
pPacTBOpP OJTHOMMEHHBIX HOHOB?

19.Yto0 Ttakoe npobHOe ((ppakuIMOHHMPOBAHHOE) OCAWKICHHE M KaK OHO
UCIIOJIB3YETCS B IIPaKTUKE KauecTBeHHOro aHanu3a? Kakoil ocanok OyAeT BbIIagaTh
MEPBBIM, MPHU MOCTEIEHHOM J00ABJICHUH pacTBOpa HUTpara cepedpa K pacTBOpY,
coJiepKallieMy XJIOpHI- U OpOMUI-HOHBI OJJMHAKOBOW KOHIIEHTPAIUHU?

20.Kak mpom3BOOMTCS M HAa 4YeM OCHOBAHO IIPEBpallleHHe OJHUX
MaJIOPACTBOPUMBIX IEKTPOIUTOB B Apyrue? Kakoi u3 cyiabdpatoB PbSO, BaSO,
un SrSO,4 monHee mpeBpaiaeTcs B KapOoOHAT MPH HArPEBaHUHM C PACTBOPOM COJIbI
OTHOM ¥ TOW >K€ KOHIIGHTpaluu (MCHOJB3YWTE 3HAUEHUS MPOU3BEICHUN
pPacTBOPUMOCTH COOTBETCTBYIOIINX COETMHEHMIT)?

21.Kakoe 3HaueHWe WMeeT BenmmurHa pPH Npu ocakaeHWW WMOHOB B BHIIC
TUAPOKCUJIOB M B BHUJE TPYAHOPACTBOPUMBIX cojeil cnabbix kuciaor? OTser
MPOWJLTFOCTPUPYHTE TIPUMEPAMH.

22.PactBopuMocTh Kakux coeauHenmii: BaSO,, CaCOs;,  AgCl, ZnS,
(MgOH),COs3 — He 3aBHCHUT OT KHCIOTHOCTH cpejibl pacTBopa? ITouemy?

23.ITouemy CaCOs; nerko pactBopsiercsi, a CaCy;O, He pacTBOpsieTcs B
pa30aBIeHHON yKCYCHOM KHCJIOTE€, XOTS 00a COEIMHEHUS HMEIOT OJIM3Kue
3HaueHus [1P?

24.B xakom pactBoputene pactBopumocts Mg(OH), MakcumalibHas u B KakoM
MUHUMAaJIbHAS: a) B BOJIe; 0) B pacTBOpEe aMMHUaKa; B) B paCTBOPE aMMOHUWHOM COJIH;
') B paCTBOPE MUHEPATBHON KUCIIOTHI?

25.Ha3oBuTe OCHOBHBIC THINBI pEAKIMI THAPOJIM3A COJICH, TPUBEIUTE
MPUMEPHI U HAITUIIINTE COOTBETCTBYIOIIUE YPAaBHCHHUS.

26.Kakyto cpeny (KUCIyr0, HEHTpaJIbHYIO WM IIEJIOYHYI0) UMEIOT BOJHBIC
pactBopsl costeii: KNOs, Na;COs, (NH4).SO4, NiCl,, Ba(NO3),;, CH3;COONa, NaCl,
Pb(NO3)2, BIC|3, (NH4)2CO3, N3.3PO4, A|2(804)3, Hg(N03)2, C&Clz, NHA4l.



27.Yt0 Ha3bpIBaeTCS KOHCTAHTOM ruaponn3a? 3aBUCUT JIM €€ BEJIMYMHA OT
TEMITepaTyphl, KUCIIOTHOCTH PAaCcTBOPA, KOHIIEHTPAIIMH TTOCTOPOHHETO AJIEKTPOJIUTA B
pactBope?

28.BoiBect  (hopmyiy I BBIYMCICHHS KOHCTaHTBHI TUAPOJIMA3A COJIEH,
oOpa30BaHHBIX a) CHJIBHBIM OCHOBaHMEM U Ciaboi KuciaoToi; 0) ciaabbiM
OCHOBAHHEM U CHJIbHOM KHCIOTOM; B) C1a0bIM OCHOBAHUEM U CIA00M KUCITOTOM.

29.YTo moka3bIBacT CTENEHb ruponn3a? BeiBecT hopMyiy /Ui BEIYUCICHUS
CTENIEHU THUJPOJIM3a COJM, OOpa30BaHHOW a) CUJIBHBIM OCHOBAaHMEM M ClaOou
KHCJIOTOM; 0) cJ1abbIM OCHOBAHUEM M CHJIBHOM KHCJIOTOM; B) CJIaObIM OCHOBAHHUEM M
c1a00# KUCIOTOM.

30.BriBecT ypaBHeHue AJig pacuera pH B pacTBOpe COIM TUapOIU3yIomencs
a) 10 KaTUOHY; 0) 0 aHHOHY; B) ¥ MO0 KATHOHY, U 110 aHUOHY.

31.Kak mporekaeT TUIPOIU3 COJIe, O0Opa30BaHHBIX MHOTOOCHOBHBIMU
KHCIIOTaMU ¥ MHOTOKHCIIOTHRIMU OCHOBaHUsAMU? [IpuBennTe mpuMepsl.

32.B pactBope KakoW W3 coJlieil OJMHAKOBOM KOHIIEHTpalMu cpena Ooiee
menoydas: a) Na,COz mmu NapSiOs; 6) NaS mmm (NH,).S; B) NasPO, unwm
CH3COONa; 1) (NH4)2CO3 mmu K,CO3? B pactBope kakoi W3 coyiel OJMHAKOBOU
koHIeHTparuu cpena Oosnee kucimas: a) NHiCl wm NH4F; 6) BiCl; v FeCls;
B) ZnSO4 mimn CuSOy; 1) SNCI, mmm SnCl4?

33.Kakoe 3HaueHWEe WMeEET THUAPOIN3 B KadecTBeHHOM aHanmmze? [lokaxwure
BO3MOYKHBIE ITyTH UCIIOJIb30BAHUS THAPOJIN3a B aHAIH3E.

34.131m0uTe CyIIHOCTh OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuii. B uem
3aKJTF0YAETCs MPOIECC OKUCIICHUS U Mpoliecc BoccTaHoBienus? [Ipusenure npumepsl
OTKPBITHSI KATAOHOB Y aHUOHOB JICCTBUEM OKHUCIIUTENICH U BOCCTAHOBUTEIIEH.

35.UTt0 Takoe SIEKTPOJHBbIC MOTCHIMANIbI, KaK OHU OMPENCISIIOTCI U YTO
xapaktepu3ytot? [IpuBeauTe mpuMepbl COCTaBIICHUS TaIbBAHUYECKOTO AJIEMEHTA.

36.Ut0 Ha3bIBalOT HOPMAJILHBIM (CTaHAAPTHBIM) AJICKTPOIHBIM MOTCHITHATIOM
CHUCTEMBI M KaK U3MEPSETCS €r0 BeIMIrnHA?

37.Kak 3aBUCHUT BeIMYMHA DJJICKTPOJHOTO TOTCHIMATIA OT KOHIICHTPAIMH
OKHUCJIEHHOW M BOCCTaHOBJIEHHOW (opm, oT BeamuuHbl pH pactBopa. IlpuBenure
IPUMEPHl  OKUCIIMTEIIbHO-BOCCTAHOBUTENBHBIX CHCTEM, JUISI KOTOPBIX BEIMYHMHA
MOTCHIIMANa 3aBUCHT OT pH pacTtBopa, W cuCTeM, UIsI KOTOPHIX BEIMYHMHA
MOTEHIIMaja He 3aBucuT oT pH pacTBopa.

38.Hammcars ypaBuenne Hepucra. IloscHuth ¢u3nueckuii CMBICI BEJIMYHWH,
BXOJISIIUX B 3TO YpaBHEHUE.

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

40.TToueMy mepmaHTaHAT W AUXPOMAT Kajus, a30THAs KHUCJIOTa U OKCHJ
ceuHIa (I\V) B OKMCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMIX BCETAa PEarpyroT Kak
OKHUCJTUTEIIA U HE MOTYT OBITh BOCCTAHOBUTEIISIMU ?

41.TlpuBecTy mpUMEphl UCTOIb30BAHUS PEAKIINI OKUCICHHUSI-BOCCTAHOBIICHUS
B KaUE€CTBEHHOM aHaJIM3€ JJIsl @) PAaCTBOPEHMS TBEP/bIX COCIUHEHUI; 0) pa3aeneHus
Y MAaCKMpPOBKH HOHOB; B) OTKPBITHSI HOHOB.

42.Ha3Bath COeIMHEHMs, HAMOOJIee YaCTO HCIOIb3yEMbIE€ B aHAIMTHUECKOU
MPaKTUKE B KAYECTBE OKUCIIUTEIICH; B KAYECTBE BOCCTAHOBUTEIIEH.



43.Kak aMCCOUMUPYIOT KOMILJIEKCHBIE COEAMHEHUS B BOJIHOM pacTBope?
Kakum 06pa3oM MOKHO J1I0Ka3aTh, YTO paciaj] KOMIUIEKCHOM COJIM Ha MOHBI BHEIIHEH
chepbl U KOMIUIEKCHBIE HOHBI TMPOTEKAET MO THUIY JAWCCOLMAIUUA CHIIBHBIX
AIEKTPOJIUTOB?

44 HanucaTh ypaBHEHHS JUCCOLMALMHU U BBIPAKEHNE KOHCTAHThl HECTOMKOCTH
I creayromux komruiekeHbiX coeauaennii: [ CU(NH3)4]Cly, Ko[Hgls], Ks[Fe(CN)s].
JlaTh UM Ha3BaHUS.

45.Kakas BeTMUMHA XapaKTEPU3yeT YCTOMYUBOCTh KOMIUIEKCHOTO MOHA, U KakK
PacCUUTHIBAIOTCS PAaBHOBECHBIE KOHIIEHTpaluu noHOB? [TpuBeauTe npumepsl.

46.ChopmynupyiiTe 3HAUCHUE KOMIUIEKCHBIX COEIMHEHUNW B Kauye€CTBEHHOM
aHaiM3e M TMOKaXHTE OCHOBHBIE HAINpaBlIEHUS HX HcCHoJb3oBaHus. I[lpuBenute
OpUMEphl NPUMEHEHUS KOMIUIEKCHBIX COEIMHEHMH B aHalu3e s a) OTKPBITHSA
MOHOB; 0) MaCKMpPOBKM MELIAIONIET0 MOHA; B) PaCTBOPEHHUS OCAJKOB; I') U3MEHEHMS
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX CBOMCTB; 1) M3MEHEHUS KHUCIOTHO-OCHOBHBIX
CBOMCTB.

47.Knaccudukanus rpaBUMETPUYECKUX METO/IOB aHAJIN3A.

48.1'paBumMeTprueckas U ocakaaemasi OpPMBI.

49.Touka SKBHBAJIEHTHOCTH M METOABI ee ompeaeneHus (puxcupoBaHuUs) B
TUTPUMETPUUECKOM AHAIIU3E.

50.Knaccudukanms MeTo10B TUTPOBaHUS (4 TPYIIIBL, TOATPYIIIBEI METOOB).

51.Paboune pacTBOphl B METOJAX TUTPOBaHUSA (ISl KaXXAOW MOATPYIIIBI
METOJIOB).

52.YcTaHOBOYHbIE (CTaHAAPTHBIEC) BEILECTBA B METOJAX HEUTpaIu3aluu U
NIEpPMaHTAHATOMETPUHU.

53.®opMmyna s OnpeneieHHus KOHLEHTPAalUM SKBUBAJICHTA IIEIOYM, IO
KaKOMy CHoco0y THUTPOBAaHHS TPOBOJUTCS A3TO ONpEJEICHHE, KaKUM CIIOCOOOM
MPOUCXOIUT (PUKCUPOBAHUE TOYKU IKBUBAJIEHTHOCTH.

54 . KucnoTHO-OCHOBHBIE HWHAMKATOPbl (IPUMEPHI, OT YEro 3aBUCHT HX
OKpacka).

55.11paBuna paboThl ¢ OIOPETKOM U MUMETKOM.

56.CKOJIBKO YHCeNl ToCie 3aliaTod HyXHO OpaTh IpH pacuerax oObema
TUTpaHTA, MOUIEAIIETO Ha TUTPOBAHHUE.

57.Kakol pe3ynbrar Henb3s OpaTb B pacyeT CpeAHEro 3HayeHus oObema
TUTpPAHTA?

58.3aKk0H PKBUBAJICHTOB JIJIs1 IPSIMOTO M OOPAaTHOTO TUTPOBaHUS (POPMYJIbI).

59.B kakoM cnyyae TUTPOBaHUS TOYKA SKBUBAJIEHTHOCTH HAaXOJIUTCS B
IEJI0YHOM, HEUTPaIbHON U KHCIION 001acTsIX?

60.Knaccudukaims METOIOB PEIOKCUMETPHUHU.

61.Knaccudukaims METOIOB OCAKICHUS.

62.Knaccudukaiys MeTo10B KOMILIEKCOMETPHH.

63.OKUCINTENbHO-BOCCTAHOBUTENbHBIE HHIUKATOPBL (MIPUMEPBI, OT YEro
3aBUCHUT UX OKpaCKa).

64.Metonq  mepMaHraHaTOMETpUHU: pabO4Mii  pacTBOpP;  YCTAHOBOYHBIE
(cTaHmapTHBIE) BEILECTBA; pacyeT MOJSPHOW MacChl SKBUBAJIEHTA I€pMaHraHaTta
KaJIUs B KHUCJIOM, HEUTpaJbHOM M IIEJOYHOU cpedax; Gopmyna s omnpeneseHUs



KOHIICHTpAIIMU SKBUBAJICHTA NIEPMaHTaHaTa Kallvs, 0 KaKOMY CIIOCO0Y TUTPOBaHUS
MIPOBOJIUTCS ATO OMPEJICTCHUE, KAKUM CIIOCOOOM MTPOUCXOIUT (DUKCUPOBAHUE TOUKH
OKBUBAJICHTHOCTH; WHIUKATOPHBIM WITH 0€3WHINKATOPHBIM crocooom
(uKCHpPOBaHUS TOUKH SKBHUBAJICHTHOCTH MPOBOAUTCA onpezenenue xene3a(ll)?

65.Meton #omomeTpun: pabodmMe PacTBOPHI; YCTAHOBOYHBLIE (CTaHIAPTHBIC)
BCII[ECTBA; pacdeT MOJIIPHOM MacChl SKBHUBAJICHTAa Wona, THOCylb(ara HATPHUS,
YCJIOBHSI TIPOBEACHUS pEaKIMil ioja ¢ THocyiabharom; dhopmysa s ONpeAcICHUS
KOHIICHTpAIIUU SKBUBAJICHTA THOCYJIb(aTra HATPHUs, IO KAKOMY CIIOCO0Y TUTPOBaHUS
MIPOBOJUTCS ATO OMpEAeiICHUE, KAaKUM CIIOCOO0M MPOUCXOIUT (GUKCUPOBAHUE TOUKU
HKBHUBAJICHTHOCTH.

66.TpeGoBaHMs K peaKIusIM OCAKICHHUS.

67.Crioco0bl TUTPOBAHUS TIO METOY OCAXKICHMUS.

68.1aaukaTopbl METOAOB OCAKICHHUS.

69.ApreaTomeTpus: pabounii  pacTBOpP; YCTAHOBOYHBIC (CTaHIAPTHBHIC)
BemecTBa; (opmysia I ONpEACNICHWs KOHIIGHTpPAIlMd DSKBUBAJICHTa HUTpATa
cepeOpa, MO KakKOMy CIOCOOy THUTPOBAHHUS IMPOBOIUTCS ATO OMPEASICHUE, KaKUM
CIIOCOOOM MPOUCXOTUT PUKCHPOBAHNE TOUKH IKBUBAIICHTHOCTH.

70.MeTo ~ KOMIUIEKCOHOMETpUHU:  pabouuMid  pacTBOp;  yCTaHOBOYHBIC
(cTra”mapTHBIE) BeUIECTBA; (popMyia Uil ONPEAETIeHUs] KOHIIEHTPAalU 3KBUBAJICHTA
TpwioHa b, Mo kakoMy croco0y THUTPOBAaHHS MIPOBOJIUTCS TO OMPEACICHHUE, KaKUM
CIIOCOOOM MPOUCXOTUT PUKCUPOBAHNE TOUKH IKBUBAJICHTHOCTH.

71.HnukaToOphl KOMIIEKCOHOMETPHUH.

72.0npenenenne oOIel KECTKOCTH BOJbI, HAJTUYMEM KAaKHWX KAaTHOHOB OHa
o0ycroBjeHa.



