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1. HazHauenue poHIa OLIEHOYHBIX CPEACTB

1.1. Heasto cozpanuss ®OC no quCHUIUINHE « AHATUTUYECKAs XUMUS» SIBISIETCS YCTAaHOBJICHUE

COOTBETCTBHUSI yUEOHBIX IOCTM)KCHUH 3alUIaHMPOBAHHBIM pe3yjbTaraM oOOyueHHs U TpeOOBaHUSAM
paboueil mporpaMmbl AUCHUIUINHBL.

1.2. ®OC pa3zpaboTan Ha OCHOBAaHWH HOPMATHBHBIX JOKYMEHTOB:

— (benepanabHOrO TOCYJapCTBEHHOTO 00pa30oBaTENLHOTO CTaHAAPTa BBICHIETO OOpa30BaHHS IO
HanpasieHuto moaroroBku 44.03.05 [Menarornyeckoe oopazoBanue (C IByMs IPOQPHUISIMHU MTOJTOTOBKH)
(ypoBeHb OakanaBpuaTa), YTBEP)KACHHBIM IIPUKa30oM MUHHUCTEPCTBOM OOpa30BaHUs M HAyKH
Poccutickoii penepanuu ot 9 depans 2016 r. Ne 91;

— o0Opa3oBarenbHON nporpammbl «buomorust U XuMun», OYHOH (OPMBI OOYUEHHUS BBICIIETO
oOpa3zoBanusi 1o HampasieHuto moarotoBku 44.03.05 Ilemarormueckoe oOpazoBaHHe (C JABYyMS
popUIAMHU TTOATOTOBKH);

— Ilonoxenuss o ¢GopmupoBaHuM (GOHJIA OLIEHOYHBIX CPEACTB IS TEKYILEro KOHTPOJIs
YCIIEBAEMOCTH, MPOMEXKYTOUYHOM K HUTOTOBOW aTTecTaluu OOydarluxcs 1o o0pa3oBaTelbHbIM
nporpaMMaM BBICHIETO OOpa3oBaHHs — IporpamMmaM OakallaBpHaTa, MporpaMMaM CIEHUAINTETa,
IporpaMMaM MarucTpaTrypbl, IporpaMMaMm IOATOTOBKM HAy4yHO-IIEJarOrMYecKHX KaJpoB B
acnupanTtype — B (eaepalbHOM TOCYAApCTBEHHOM OIOJDKETHOM O0pa30oBaTeIbHOM YUPEKACHUU
BbIcIIero oOpasoBanus «KpacHOSpCKHA TrOCyIapCTBEHHBIN Meqarorudeckuii ynusepcuter um. B.IL

ActadbeBa» yTBepKIeHHOTO MpuKazoM pekropa Ne 297 (1) ot 28.04.2018.

2. Ilepeyenn KOMIIeTEHIUIA, MOAJIeKALINX (opmupoBanuio B paMKax

AUCHUIINHBI/MOLY 15/ NIPAKTHKH.

2.1. llepeuenb KoMneTeHU, POPMUPYEMBIX B MPOIIECCE U3YUEHUST TUCIUTUITMHBI « AHATUTHYECKAs

XUMHUS:
e [IK-1: Criocoben ocBanBaTh U UCIOIH30BATh TEOPETUUECKIE 3HAHUS U MPAKTUIECKUE YMEHHUS U
HaBBIKH B TIPEIMETHON 00JIACTH TIPH PEIIEHUU MTPOPECCHOHAIBHBIX 3a/1aY,
o IIK-1.1: 3Haer CTpyKTypy, COCTaB M AUJAKTUYECKUE E€IUHUIBI MPEeIMETHOW obmacTu
(mpemno1aBaeMoro npeaMeTa)
o IIK-1.2: YMeer ocymecTBIsSITE OTOOp Y4eOHOTO COMEp)KaHHUs ISl €r0 peain3allid B
paznuuHbIX hopmax o0yueHus B cooTBeTcTBHH ¢ Tpeboanusimu OI'OC OO
o [IIK-1.3: JleMoHCTpUpYET yMEHHUE pa3pabaThIBaTh pa3iuyHbie GOPMBI yUCOHBIX 3aHATHUH,

NMPUMCHATH MCTOJbI, IPUEMbI U TCXHOJIOTUU 06y‘-ICHI/I}I, B TOM YHCJIC HH(bOpMaLII/IOHHBIC



3. @oH OLIEHOYHBIX CPEACTB VISl IPOMEKYTOYHON aTTecTaunuu

3.1. @OHABI OIICHOYHBIX CPE/ICTB BKIIOYAIOT: IK3aMEH.

® OLIEHOYHOE CPEACTBO 1 — BONPOCHI K 9K3aMEHY.

3.2. OueHOUHbIE CpeACTBa

3.2.1. OueHo4YHOE CPEACTBO: BOIPOCHI K IK3aMEHY.

Kputepuu onieHrBaHUS 10 OLIEHOYHOMY CPEICTBY 1

MIPOJBHHYTOM YPOBHE
JIEMOHCTPHUPYET YMEHHE
pa3zpabaThiBaTh
pasnuyHbie GOpMBI
y4eOHBIX 3aHATHH,
MPUMEHSTh METO/IB,
MIPUEMBI U TEXHOJIOTUU
o0y4yeHus, B TOM YHUCIIe
nH(pOpMaLIOHHbIE

0a30BOM ypOBHE
JIEMOHCTPHPYET YMEHHE
pa3zpabaThiBaTh
pasnu4Hble GOPMBI
y4eOHBIX 3aHATHH,
MIPUMEHSITh METO/IBI,
MIPUEMBI U TEXHOJIOTUN
o0OydeHus1, B TOM YHCIIe
nH(pOpPMaITMOHHEIE

®opmu | IIpoABUHYTBIN YPOBEHb ba3oBblii ypoBeHb Iloporosslii ypoBeHb

pyemble c¢(popMUPOBAHHOCTH c()opMHPOBAHHOCTH c¢()OpMUPOBAHHOCTH

KOMIIET KOMIIEeTeHI U KOMIIeTeHI M KOMIIeTeH Ui

eHINH (87-100 6amoB) (73-86 6amnoB) (60-72 Gamna)*
OTJIMYHO/3aYTEHO XOpOI110/3a4TEHO YAOBJIETBOPUTEIIbHO/3aUTe
HO

IIK-1.1 | O6yyaromuiics Ha OO0yuaromumiicst Ha OOyuaromuiics Ha
IIPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE 3HAET IIOPOTOBOM YPOBHE 3HAET
3HAET CTPYKTYPY, COCTaB U | CTPYKTYpY, COCTaB U CTPYKTYpY, COCTaB U
JTUIAKTHYECKUAC SAMHUIIBI | TUJAKTUYCCKUC CIUHUIBI | TUJAKTHICCKUE CTUHUIIBI
IpeIMETHON 00J1aCTH MpeIMETHOM 00J1aCTH npeaMeTHOH o01acTu
(mpemnogaBaeMoro (mpemnogaBaeMoro (mpenogaBaeMoro
npeaMeTa) npeaMeTa) peaMeTa)

IIK-1.2 | O6yyaromuiics Ha OO6yuaromuiicst Ha OOyuaromuiics Ha
MIPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE yMeeT MIOPOTOBOM YPOBHE yMEET
YMEET OCYIIECTBIISTh OCYIIECTBISATH OTOOP OCYILECTBIISITH OTOOP
0T0O0p yuebHOro y4e0HOT0 CO/Iep KaHUS y4eOHOT0 CO/Iep KAHUS
CoJIepKaHus AJIsl ero JUISL €70 peau3alliy B JUISL €70 peanu3aluy B
pean3alyy B pa3IMuHbIX | pa3Iu4HbIX opmax pa3IMIHbIX (hopMax
¢dopmax o0ydeHus B 00y4eHHsl B COOTBETCTBUU | OOY4YEHHS B COOTBETCTBUU
COOTBETCTBUU C ¢ TpeboBanusimMu GI'OC ¢ TpeboBanusmMu OI'OC
tpedoBanusmu PI'OC OO | OO 00

IIK-1.3 | O6yyaromuiicst Ha OOyyarormuiicst Ha OOyyaromuiics Ha

MIOPOTOBOM YPOBHE
JEMOHCTPUPYET YMEHUE
pa3zpabaThIBaTh
pa3ianyuHble GOpMbI
y4eOHBIX 3aHSATHUH,
MPUMEHSTh METO/IbI,
MPUEMBI U TEXHOJIOTUHU
00y4eHuUs, B TOM YHUCIIe
nH(pOpMaITMOHHBIE




4. ®oHA OLEHOYHBIX CPEACTB JJIsl TEKYLIEro KOHTPOJIsI yCIeBaeMOCTH
4.1. ®oHABI OLIEHOYHBIX CPEJICTB BKIIIOYAIOT:

® OIICHOYHOE CPEJICTBO 2 — BXOJIHOM KOHTPOJb (TECTUPOBAHUE),

¢ OICHOYHOC CPCIACTBO 3 — cocTaBiieHUE KOHCIIEKTOB JICKITHI1 T10 TEMaM,

® OILIGHOYHOE CPEACTBO 4 — OTYETHI 0 JabOpaTOpHBIM paboTam,

® OICHOYHOC CpCACTBO 5- pE€IICHUE 3a1a4 110 TEMaM,

® OIICHOYHOE CPEJCTBO 6 — MHAMBUIyaIbHOE AoMaliHee 3aaanue Nel,

® OIICHOYHOE CPEJCTBO / — MHAMBUIyAIbHOE JOMaIHee 3aaanue No2,

® OIICHOYHOE CPEJCTBO 8 — MUChbMEHHAs KOHTPOJIbHAsA paboTa Nel,
® OILIEHOYHOE CpeiCcTBO 9 — MUCbMEHHasi KOHTpOoJbHast pabota Ne2,
e omneHouyHoe cpeactBo 10 — Hanucanue pedepara,

® OICHOYHOC CPCACTBO 11 — u3roroBiieHUE HarjisiaHoro rmocoous.

4.2. Kputepuu olleHUBaHUS

4.2.1. Kpurepuu OLIEHUBAHUS CM.

«AHaIUTHYECKAS] XUMUIY.

B TEXHOJIOTHYCCKOM KapTe peﬁTHHFa 10  JUCHUIIIIMHBI

4.2.2. Kputepuu OLIEHUBAaHUSA 110 OLEHOYHOMY CPEJCTBY 2 — BXOJAHOI KOHTPO.JIb (TeCTHPOBAHUE).

Kpurepuu onienuBanus

KonmuectBo 6amios
(BKJIa/1 B pEUTHHT)

Bepnbix oTBeTOB — 6 1
Bepnbix otBeTOB — 12 2
Bepnsix orBetoB — 18 3
Bephbix 0TBeTOB — 24 (MakcUManbHBIN Oa) 4

4.2.3. Kputepun OIICHHBAHHUS 10 OLIEHOYHOMY CPEJICTBY 3 — COCTABJIEHHE KOHCNEKTOB JIEKIHIA 10

TEMaM.
Kpurepun onienuBanus Komiectso v6 aon
(BKJ1a/1 B pEUTHHT)

PackppIThl OCHOBHBIE TTOHSTHS IO TEME 3
IToka3aHbl CBSI3M MEXJly OCHOBHBIMHU MOHSATHSIMU 3
Hcnonb30BaHne cxeM U yCIOBHBIX 0003HaUEHUN 3
AKKYpaTHOCTb, TPAMOTHOCTb, JIJAKOHUYHOCTh 3
MaxkcuManbHbIH Gasut 12

4.2.4. KpuTtepun OLleHUBaHUS 110 OLEHOYHOMY CPEZCTBY 4 — 0TYeThI 110 J1a00pPATOPHBIM PadoTam.

KonuuecTtBo 6amnoB
Kputepuu onieHuBanus .
(BKJIa/1 B pEUTHHT)
Brinonnenue paboThl COracHO WHCTPYKIIUN 3
Odopmienue cormacHO TpeOOBaHUSIM TIIaHA 2
[TonydeHnue pe3ynpTaToB, COOTBETCTBYIOIIUX IIETH PaOOTHI 2
CamocrositensHOe (OPMYITUPOBAHKE BHIBOIA 2
MakcumanbHBIH O 9




4.2.5. Kputepun orieHUBaHMS TI0 OIIEHOYHOMY CPEJICTBY 5 — pelieHue 3a/1a4 10 TeMaM.

Kpurepuu onienuBanus

KonuuecTro 6ammoB
(BKJIQT B PSUTHHT)

3a KaXIYI0 BEPHO PEIICHHYIO 33124y

1

MakcumanbHbIi 0amt (3a 6 3amaq)

6

4.2.6. Kpurepun OLIEHMBAHUS 110 OLICHOYHOMY CPEICTBY 6 — HHAMBHAYAIbHOE JOMAalIHee 3alaHue

Nel.

Kputepuu onienuBanus

KommuectBo 0asuioB
(BKJIaJ B pEUTHHT)

3a KaXZ10€ BEPHO BBIIIOJIHCHHOC 3aaHNC

1

MaxkcumanbHbIi 0at (3a 5 3amanmuii)

5

4.2.7. KpI/ITepI/II/I OLICHUBAHUA 110 OICHOYHOMY CPCACTBY 7 - HHAUBUAVAJbHOC JOMAIIIHEC 3aJaHHUE

Nel.

Kpurepuu onienuBanus

KonmuaecTro 6amioB
(BKJIQT B PSUTHHT)

3a Kaxkjoe BCPHO BBINTOJIHCHHOC 3a/IaHUC

1

MaxkcumanbHbIi 0am (3a 5 3amanmii)

5

4.2.8. KpuTtepun orieHHBaHUs 110 OLIEHOYHOMY CPE/CTBY 8 — NMCbMeHHAasi KOHTPOJibHas padoTa Nel.

Kpurepuu onienuBanus

KonmuaecTro 6amioB
(BKJIQT B PSUTHHT)

3a Kaxkjoe BCPHO BBINTOJIHCHHOC 3a/IaHUC

1

MaxkcumanbHbIN O0ani (3a 8 3aganmii)

8

4.2.9. Kputepuu OIIEHUBAHUS IO OICHOYHOMY CPEJCTBY 9 — MMChbMEHHAsl KOHTPOJbHAas padoTa Ne2.

Kpurepun onienuBanus

KonuyectBo 6amios
(BKJIa/1 B pEUTHHT)

3a Kaxjoe BCPHO BBINTOJIHCHHOC 3a/IaHUC

1

MakcumanbHbIi 6amt (3a 8 3aaanuii)

8

4.2.10. Kpurepuu orieHUBaHUS 110 OIICHOYHOMY cpeicTBy 10 — Hanmucanue pedepara.

Kpurepun onienuBanus

KonungectBo 6anioB
(BKJ1a/1 B pEUTHHT)

PackpsITo conepkanue TeMsl pedpepara 3
I'myOuHa n oxBat auTeparypsl o Teme pedepara 2
[Toka3ana akTyalbHOCTh TEMBbI, HaJHMYUE BBEJCHUS W 3aKIIOYCHUS, 3
COJIep Kallero BBIBOJIBI IO MPOAETIaHHOM padoTte

AKKYpaTHOCTb, TPAMOTHOCTD, JIJAKOHUYHOCTh 2
MaxkcumanbHbIH 0an 10

4.2.11. Kputepun OlleHUBAHHS MO OIIEHOYHOMY cpelcTBY 11 — M3roToBJIeHHEe HATJISTHOTO NOCOOHS.

Kpurepun oniennBanns

KonunyectBo 6anoB
(BKJIa/1 B pEUTHHT)

COOTBETCTBHE COAEPIKAHNS TEME

3

WupopmaTuBHOCTH, CXEeMaTUYHOCTh, HATJISAHOCTD

3




AKKYypaTHOCTb, TPAMOTHOCTb, JAKOHUYHOCTb 2

OpUTrHHAIBHOCT M 3CTETUYHOCTh 2

MaxkcuMalIbHBINA Oajll 10

10.

11.
12.

13.

14.

15.
16.
17.

18.

5. Ouenounble cpeacTBa (KOHTPOJIbLHO-U3MEPHUTEIbHbIE MATEPUAJIbI)

5.1. OneHoYHbIE CPeACTBA ISl IPOMEKYTOYHOM aTTeCTALMHU

5.1.1. TunoBbIie BOMPOCHI K 3a4eTy (0eHOYHOe cpeacTBo Nel)

HazoBure npeaMer u 3a1aun aHaIUTUYECKON XUMUU. [laliTe onpenesieHus: OCHOBHBIX NOHSATHIA
XUMHUYECKOIO aHaJIU3a.

[IpuBeanuTe KpaTKy UCTOPUIO PA3BUTHS AaHATUTHUECKON XUMHUU. OXapaKTepu3yHTe OCHOBHBIE
HaIlpaBJICHUs COBPEMEHHON aHAIIMTUYECKOU XUMUMU.

Packpoiite nonsTre aHaauTHUECKUN LUKI. OXapakTepu3yWTe OCHOBHBIE ATallbl XMMHUYECKOTO
aHaJIn3a.

Packpoiite npuHIUIT BRIOOpa METOAa W METOAMKHM aHanm3a. [IpuBemaute KiaccuPHUKAIUIO
METOJIOB aHaNu3a. YKaxuTe TpeOOBaHUs K METO/IMKE aHAIH3a.

Packpoiite monsaTHsa: 1npoboorbop W mpobomoaroroBka. OxapakTepu3yHTe METOIBI
MAaCKUPOBaHMS, pa3/eJIeHUs] U KOHLICHTPUPOBAHUS.

I[aﬁTe OMpeaciCHrusd OCHOBHBIM ITOHATHUAM Ka4CCTBCHHOI'O aHaIn3a. Hepe‘II/ICJH/ITe Tpe6OBaHI/I$I
K aHAJIMTUYCCKUM PCAKLUAM.

PackpoiiTe CylmiHOCTh Ka4€CTBEHHOIO aHAJIN3a cMecei. JlaliTe CpaBHUTENbHBIN aHAIU3 TPUEMOB
JIpOOHOTO U CHCTEMAaTUYECKOTO aHATH3a.

OxapakTepu3yiTe CepoOBOIOPOJHYIO H KHCIIOTHO-OCHOBHYIO CXEMBI CHCTEMAaTHIECKOTO aHAIIN3a
KaTHOHOB.

Packpoiite cCymHOCTh XMMHMYECKOTO paBHOBecHs B pactBopax. Cdopmynupyiite 3akoH
neiicrByromux macc. [lpuBenute BbIBOJ (OpMYJbl A pacueTa KOHCTAaHThl XUMHYECKOIO
paBHOBECHSI.

IlokaxkuTe CBSI3b KOHCTAHTBI PpaBHOBECHUA € TCPMOJUHAMUYCCKHUMU q)YHKHI/IﬂMI/I. Onumure
KOHLOCHTPAITUOHHBIC, TCPMOJANMHAMUYCCKHUEC U YCIIOBHBIC KOHCTAHTBI PABHOBCCHA.

OxapakTepu3yiTe NOHATHS: 00111asi KOHIIEHTpAIUsl, aKTUBHOCTh MOHOB, MIOHHAs CUJIa pacTBOpA.

PackpoiiTe CyImHOCTh 3JIEKTPOIMTHUYECKON naucconnannu. OXapakTepU3yWTe CTENEHb U
KOHCTaHTa 3JI€KTPOJUTUYECKON TUCCOLUALINH.

JlaiiTe ompenelneHre MOHITHIM CHIbHBIE U cialble 37eKTponuThl. ChopMynupyite 3aKoH
pazbasnenust OcTBaIbaA.

[lepeunciure CyiecTBYOIINE TEOPUH KUCIOT U OCHOBaHUM. [IpuBeanTe OCHOBHBIE TOJIOKEHUS
TEOPHUH DJIEKTPOJIUTHUECKON JUCCOAIMN AppeHnyca.

Packpolite CyImHOCTb POTOJIUTUYECKON TEOPUH KUCIIOT U OCHOBaHMM bpencrena-Jloypu.
Onumure NTpUMEHEHNE TEOPUN KUCIIOT U OCHOBAHUM K HEBOJHBIM PACTBOPAM.

PackpoiiTe cylHOCTb 2JIEKTPOHHOM T€OpUH KHUCIOT M ocHOoBaHMH JIptonuca. Oxapakrepusyire
o01ryto Teopuro Y caHOBHYA.

CdhopmynupyiiTe npaBWiIo MOHHOTO NpOM3BeAEHUs BOAbl. JlaliTe ompenereHue MOHATUAM
BOJOPOJHBIN U TUApOoKcUIbHBIN noka3arenu (pH u pOH). [Ipusenure mxkany pH.
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34.
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[IpuBeaute hopmybl A BeuucieHus pH pacTBOPOB CHIIBHBIX U CIIa0BIX 3JIEKTPOIUTOB.

Jaiite onpexneneHue NoHATHIO OydepHble cuctembl. [lepeuncnnre Buabl Oy(depHBIX cHCTEM.
OmnummmTe MexaHu3M AeHCTBUS OyPEepHBIX CUCTEM.

BrImonHUTE pacyeTr KOHIIGHTpAIMH MPOTOHOB Bomopoxa u pH B OydepHbIXx cuctemax Ha
npuMepe  KUCIOTHOTO WJIM  OCHOBHOTO Oydepa. OxapakrtepusyiiTe KOJIMYECTBEHHBIC
XapakTepucTHKU OyhepHbIX pacTBOpoB (OydepHas cuna, OydepHas eMKOCTb).

Pacckaxxute o mpumeHeHnn 0y(pepHbIX pacTBOPOB B aHAIUTUYECKOM XUMHUH.
Packpoiite cynHOCTb SIBICHHS TUIPOJIM3a COJICH, MEPEUUCIUTE €r0 THIIBI.

HpI/IBe,I[I/ITe KOJMYCCTBCHHBIC XapPaKTCPUCTHUKU I'MAPOJIH3a. Vxkaxure (baKTopBI, BIUAOIIHNEC Ha
CTCIICHb ' ApPOJIn3a.

BoinonHuTe pacyeT KOHIEHTpAIMK IPOTOHOB BojopoAa v pH B pacTBopax TUapOIH3YyIOMIUXCS
COJIEN HA TPUMEPE COJIEN Pa3HBIX TUIIOB.

ITokaxkute 3HaYCHUE ruapojin3a B Ka4YCCTBCHHOM aHAJIM3C. HpI/IBCI[I/ITe IMPUMCPLI peaKHI/Iﬁ
O6M€Ha, COIMPOBOKAACMBIC THUAPOJINU3OM.

OxapakTepusyiTe peakuuu KoMIiulekcooOpas3oBaHus. IIpuBeauTe OCHOBHBIE IOJOXKEHHUS
KOOpJIUHAIIMOHHOM Teopun A. BepHepa.

HpI/IBe,I[I/ITC KJ'IaCCI/I(bI/IKaI_II/IIO U HOMCHKIJIATYPY KOMIIJICKCHBIX COG,I[I/IHCHPlﬁ. Pacckaxure o
IMPUMCHCHUN KOMILUICKCHBIX COGZ[I/IHGHI/If/'I B XUMHNYCCKOM aHaJIu3€C.

OxapakTepu3yiiTe paBHOBeCHME peaklUuidl KomruiekcooOpa3oBanus. [laiite ompenenenue
MOHATHIO KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTrO coenuHeHus. Ilepeuucnure QaxTopsl,
BJIMAIOIINE HA YCTOMYMBOCTh KOMILIEKCOB.

PackpoiiTe CymHOCTP XHMHYECKOIO pPABHOBECHS B T€TEPOreHHBbIX cucTeMax. Jlairte
onpee’eHue MOHATHI: paCTBOPUMOCTh, IPOU3BEACHUE PACTBOPUMOCTH.

[Tepeunciure pakTopbl 0Opa3oBaHUs U PACTBOPUMOCTU OCAJAKOB. PackpoiiTe CylIHOCTh TEOpUU
ocaxxaeHus. ONMUIINTEe MEXaHU3M 00pa30BaHUS OCAIKOB.

OObscCHUTE W3MEHEHHE pPacTBOPUMOCTU MajopacTBOPUMOIO DJEKTPOJIUTa B HPHUCYTCTBUHU
apyroro BemecTBa. HazoBure 061acTu UCIOIB30BaHMSI IPOLIECCOB OCAXKIEHUS U pAaCTBOPEHUS B
aHause.

PackpoiiTe MOHATUA: OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU, TAIIbBAHUYECKUN DJIEMEHT,
BJIEKTPOJUTHYECKAS SUCHKA.

Oxapakrepusyiite 251eKTpoaHbIi noreHuuan. [Ipusenure ypaBHenue Hepucra. Ilepeuncinre
(akTopbl, BIMAIOIIME HA BEIMYMHY OTEHIIHAA.

JlaiiTe onpeseneHns OCHOBHBIM MOHATUSAM METPOJIOTUU XMMHUYECKOTro aHanu3a. Pacckaxkute o
MexayHapoaHoi cucreme CU.

OxapakTepu3yiTe €IWHUIBI H3MEPEHUS KOIMYECTBAa BEIIECTBA M CIOCOOBI BBIPAXKEHUS
KOHIICHTPAIIUX PacTBOpA.

OxapakTepu3yiTe rpaBUMETPUUYECKUN METOJ aHainu3a. PackpoiiTe NpUHIMII METOJA, YKAXHUTE
KJIacCU(pUKALMI0O METOJIOB TrpaBUMeTpuu. JlaliTe onpeneneHus OCHOBHBIM —IOHSTHSIM:
ocaxnaemas Qopma, rpaBuMeTpuueckas (opma, rpaBumerpuueckuil akrop. Ilpusemnure
(dbopMyIIbI 17151 pacyeTa pe3ysibTaToOB aHAU3a.

[lepeuncnure OCHOBHBIE 3Tambl IpaBUMETpUYECKOro aHaiguza. OObACHUTE BHIOOp YCIOBUH
aHaIM3a Ha KaXJOM JTame. YKaxure 00JacTH IPUMEHEHUs METOJa TPaBUMETPUYECKOTO
aHaJu3a.

Onumure MexaHW3Mbl 00pa3oBaHHMs ocanka. llepeuncnnure BUABI 3arps3HEHUI OCAJKOB U
METOABI OOPBOBI C HUM.
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OxapakTtepu3yiTe THTPUMETPUUECKHUA METO/T aHanu3a. PackpoiTe MpUHIMI METOAA, YKAKUTE
KJIacCU()UKALMIO METOJIOB THUTpUMETpHH. JlaiiTe ompeneneHHs OCHOBHBIM IMOHSATHUSM: THUTP,
TUTPOBAaHUE, TUTPAHT, ATUKBOTA, TOYKAa SKBUBAJIEHTHOCTH, KOHEYHAs TOYKA THUTPOBAHMS.
Onumure ycaoBus IPOBEACHUS aHAIN3A.

JlaiiTe KinaccupuKauo METOI0B TUTPUMETPUYECKOT0 aHATIN3a: 110 THILY PEeaKLuu, 110 CI1ocody
MPOBEICHUSI TUTPOBAHMA, IO CHOCOOYy KOHTPOJIS TOYKM SKBHBaJeHTHOcTH. [IpuBenurte
dopMmynbl JUIsl pacdyeTra pe3ysbTaTOB aHalM3a B 3aBUCHMMOCTH OT CIOCO0a HpPOBEAEHUS
TUTPOBAHUS.

Ilepeuncnure BHUIBI PEAKTHBOB, NPUMEHSIEMBIX B TUTPUMETPUUYECKOM aHaIM3€. YKAKUTE
CTIOCOOBI YCTAaHOBJICHUSI KOHEYHON TOYKH TUTPOBAHUS.

VKakuTe YCIOBHS IIOCTPOCHUS KPHUBBIX THUTPOBAHMSA: JIMHEHHOH, JIOrapupMHUUIECKOMH,
muddepernmanbaoil. OObICHUTE TPUHIUIT T0100PA UHAWKATOPA 110 KPUBOM TUTPOBAHMUS.

OxapakTepu3yiTe METOJ KHCIOTHO-OCHOBHOIO TUTpOBaHMs. PackpoiiTe nmpuHIMI METOJa,
naiiTe KiIacCH(UKAIUIO METOJIOB KHCIOTHO-OCHOBHOTO THUTPOBAHUA. YKAKUTE TNPUHIUIIBI
MIOCTPOEHHUSI KPUBBIX TUTPOBAHUSI.

Packpoiite cCyniHOCTE HOHHO-XpPOMOQOPHOW TeopuH HWHAWKATOpOB. [laiite ompeneneHue
MOHATHI: KHCIOTHO-OCHOBHBIE HWHIMKATOPBI, XPOMO(MOpPHBIE M ayKCOXPOMHBIE T'PYIIIIBI,
MOKa3arejdb THTPOBAHHS, WHTEPBAI NEPeXoJla OKpacku HWHIuKaropa. IlpuBemurte GopMyIibl
M3BECTHBIX KHCIOTHO-OCHOBHBIX HHJIUKATOPOB: (heHOoN(TaIerH, METHUIOBBIM OpPaHKEBBIA.

Onumure nmponecc TUTPOBAHUA CHJILHON KHCJIOTHI CHJIBHBIM OCHOBaHHCM. HpI/IBeI[I/ITe
q)OpMy.]'ILI A pacducTa pH B pPa3/IMYHBIC MOMCHTLI TUTPOBAHUA, B TOYKC 3KBHBAJICHTHOCTHU.
Vkaxure obiractu IMPUMCHCHUA METOJa KHCIOTHO-OCHOBHOI'O TUTPOBAHUA CHJILHOM KHCJIOTHI
CHJIBHBIM OCHOBAaHHECM.

Onwummre nporece THTPOBAHMSI CHIILHOTO OCHOBaHMS CHIIBHOM KucoToi. [IpuBenuTe popmytbt
s pacueta pH B pas3ivuHble MOMEHTHI TUTPOBAHMS, B TOUKE HKBHBAJICHTHOCTU. YKaXUTE
O6J'IaCTI/I HpI/IMCHeHI/Iﬂ METOAa KHUCIIOTHO-OCHOBHOI'O TI/ITpOBaHI/Ifl CUJIBHOT'O OCHOBAHUA CHJ'II;HOfI
KHUCIIOTOM.

Onumure npouecc TUTPOBAaHUS ¢1a00i KUCIOTHI CHIIBHBIM ocHOBaHueM. [IpuBennure popMyibl
Ui pacuera pH B pasinyHble MOMEHTBI TUTPOBAHUSA, B TOYKE JDKBUBAJIEHTHOCTH. YKaKUTE
o0jacTi MPUMEHEHUsI METO0Jla KMCIOTHO-OCHOBHOTO THUTPOBAHHUS C€l1a0O0M KHCIOTBHI CHIIBHBIM
OCHOBAaHHEM.

Onummure mpouecc TUTPOBaHUS CJIad0ro OCHOBaHMSI CUIIbHOM kucioToi. [Tpusenurte popmybl
Ui pacuera pH B pasinyHble MOMEHTBI TUTPOBAHUSA, B TOYKE JKBUBAJIEHTHOCTH. YKaXUTE
o0JacT¥ MPUMEHEHUs] METO0/1a KUCIIOTHO-OCHOBHOIO TUTPOBAHUS €1a00ro OCHOBAHUS CHIIBHOM
KHCIIOTOM.

Onummure npoiecc TUTPOBAHUS CMECEN U MHOTOIIPOTOHHBIX TPOTOJIUTOB. [IpuBeaute hopMyibt
s pacdera pH B pasnuyHble MOMEHTHI TUTPOBAHHUS, B TOUKE SKBUBAICHTHOCTH. YKAKUTE
00J1acTH MPUMEHEHUST METO/1a.

OxapakTepu3ylTe MeETOJl OKHCIUTEIbHO-BOCCTAHOBUTENBHOIO TUTpOBaHUA. Packpoiite
MPUHLMIT METO/a, JaiTe KIAaCCHU(PUKALUI0O METOJIOB PEIOKCUMETPUU. YKaXKHUTE (DAKTOPHI,
BIMSIOIIME Ha BEIWYMHY CKauka noTeHuuana. [lepeurcinure TpeOoBaHMA K peaKIUAM
PEOOKCUMETPHH.

Onummre ycinoBus MPOBEACHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTpOoBaHusA. HazoBute
(dakTopbl, BIUAIOUIME Ha BbIOOp MHAMKATOpa B peaokcumerpuu. Ilepeumcinure obmactu
IIPUMEHEHUS] METO/1a PEJOKCUMETPHUU.

OxapakTepu3yiTe METOJ] TEePMAaHTaHATOMETPUUECKOTO THTPOBAaHUS. YKaXUTE pabodmii
pacTBop MeToza, 00JIaCTH MPUMEHEHHUS.
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OxapakTepu3yiTe METOJ AUXPOMATOMETPUUYECKOTO TUTpOBaHUA. OnuiuTe pabounii pacTBOP
MeTo/1a. YKaKuTe 00JIacTH MPUMEHEHHSI METO/IA.

OxapakTepu3yiTe METO1 HOJOMEpPHUECKOro TuTpoBanus. HazoBute pabouuii pacTBop MeTo/a,
YKa)KUTE 00JIaCTH MPUMEHEHHUS METOa NOJIOMETPHH.

OxapakTtepu3yiTe METOJl OCaAUTEIBbHOrO TUTpoBaHUA. PackpoiiTe NMpUHLIMI METOoa, JaiTe
KJIACCU(UKALIUIO METOJIOB CEAUMETPUH. Y KaKUTE IPUHIIUAIIBI TOCTPOCHUS KPUBBIX TUTPOBAHUSI.

Ilepeuncaure cnocoObl 0OHApyKEHUs] KOHEYHOM TOYKM THUTPOBAHUS B METOJIE CEIUMETPHH,
OXapakTepu3yiTe Kaxaplii n3 HUX. Jlaiite onpenenenue MOHATHIO aICOPOLIMOHHBIN HHAUKATOP.

Oxapakrepu3yiiTe =~ MeTOJI  apreHTOMETPUYECKOro  TUTpoBaHus. Onumure  crnocoObl
OoOHapy>KeHHsI KOHEYHOH TOYKM THUTPOBAaHHU. YKAXKUTE 00JacTH MPUMEHEHHS METoJa
OCA/IUTEJILHOI'O TUTPOBAHUSI.

OxapakTepu3yiTe METO/I KOMIUIEKCOMETPUUYECKOTO TUTPOBaHUs. Packpoiite npuHIMN METO/A,
YKaXKHUTE KilIacCU(UKALMI METON0B KOMIUIeKcoMeTpuu. J[laiite omnpeneneHne MOHATHIM:
KOMIUIEKCOHBI, KOMIUIEKCOHATHI, KOMIUJIEKCHBIC COCAVHEHUSA. YKaKUTE M OXapaKTepU3yWTe
OCHOBHOM TUTPAHT METOJ1a KOMIUIEKCOHOMETPHUYECKOIO TUTPOBAHUSI.

OxapakrepusyidiTe CcrmocoObl (UKCHpPOBaHUS KOHEYHOH TOYKM THUTPOBAHUS B METOJE
KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUA. JlaliTe ompezneseHue IMOHATHUIO METaUIOXPOMHbIE
WHIUKATOPBL. YKaXUTe 00JIaCTH MPAKTUYECKOT0 MPUMEHEHHS METOAa KOMIJIEKCOHOMETPHH.

5.2. OueHo4YHbIe CpeACcTBA JIfl TeKYIIero KOHTPOJIsl yCleBaeMoCTH

5.2.1. BxoaHoii KOHTPOJIb (TecTHPOBaHHeE) (0OIleHOYHOE cpeacTBO Ne2)

1. B xakoii IBET OKpAIIMBAIOT IIaMsl JIETYYUE COJIM HATPUS?
1) xEnThlif; 2) KUPIUYHO-KPACHBII; 3) ¢puoneToBbIN.

2. B kaKoii 1iBET OKPAIMBAIOT I1aMst JieTyqne con K™?
1) >x&nThIif; 2) KUPIUYHO-KPACHBIH; 3) ¢uoneroBsIil.

3. Kakoro 1sera ocanokx PbSO4?
1) Genpiit; 2) x€nTelif;  3) u€pHbId;  4) CUHUI.

4. Kakoro mBera ocagok Pbl2?
1) Gemnpiit; 2) u€pHblif,  3) )KENTHINA; 4) KpaCHBI.

5. Kakoro nBera ocagok PbS?
1) Genpiit; 2) x€ntelif; 3) u€pHbli;  4) cepo-3enEHbIN.

6. Kakoro niBera ocamok AgoCrO4?
1) Genblit; 2) u€pHblil;  3) KENTHIN;  4) KUPIUYHO-KPACHBIN.

7. Kakoro nBera ocagox PbCrO4?
1) Genpiit; 2) x€nTelif;  3) u€pHbBIN;  4) KpaCHBI.

8. B uém pactBopsiercs AgCI?
1) HNOg; 2); KOH 3) NH4OH;  4) ropsiuas Boja.

9. B uém pactBopsiercs Ag20?
1) HNOsg; 2) KOH; 3) NH;OH;  4) NaOH.



10. C KakuM peakTUBOM TI0 L[BETY 0CaIKa MOKHO oTanunTh AQ™ u Ph?*?
1) NazS: 2) KI: 3)K.CrOs;  4) KOH.

11. B uém He pactBopsiercs Agl?
1) HNOg; 2) NH4sOH;  3) Bona.

12. Kaxoii koneunsrii npoaykt peakuun AgNOs + KOH?
1) Ag; 2) Ag:20; 3) AgOH; 4) AgeS.

13. B uém pactBopum AgCI?
)HCI: 2) HNOs;  3) NH,OH.

14. et ocanka Agl?
1) Genbrii; 2) kénThild;  3) KpacHbIW; 4) 4EpHBI.

15. IIBeT ocanka xpomat cepedpa?
1) 6enpiit; 2) u€pHblif;  3) xkEATHINA;  4) KUPIUYHO-KPACHBIN.

16. B uém pacrBopsiercst Pb(OH)2?
1) NaOH; 2) KOH; 3) HNOg; 4) H2S04 pas6.

17. B uém pactBopum Pbl,?
1) ropsiuas Boza; 2) CH3COOH; 3) B u36bITOK KI?.

18. Yem otimuarorcst ocanku AQCl u PbCI2?
1) uBerom;

2) pacTBOPUMOCTBIO B TOpsiUEi BOJIE;

3) pactBopumocthio B NH4OH.

19. B kaxoii 1IBET OKpaIIMBAOT IJIaMs JIETYYHE COJTN Meau?
1) xEnThlii; 3) ¢uoneToBbIi;
2) 3en€HbIN; 4) %ENTO-3€IeHOBATHIN.

20. B uém pactBopsiercss BaSO4?
1) HCI; 3) KOH;
2) H2SOq4 pa3o; 4) He pacTBOPUM B KHCIIOTaX U IIEJI0YaX.

21. Kakoro nBeta ocagoxk CaSO4?
1) Genpiii; 2) cuHui; 3) xk€nThii;  4) y€pHBIN.

22. Kaxne ocanku Oenoro msera?
1) BaSOg; 2) BaC204;  3) CaC204; 4) BaCrOa.

23. Kakue ocagku »xénroro sera?
1) BaCrOg; 2) CaC204;  3) BaC20q4; 4) PbCrQsa.

24. B uém pactBopum Zn(OH),?
1) NaOH,; 2) HNOg; 3) KOH; 4) HCI.



5.2.2. CocTaBjieHHe KOHCIIEKTOB JIeKIHii 0 TeMaM (0leHOYHoe cpeacTBO Ne3)

Tema 1. OCHOBHBIE dTallbl XUMHUUYECKOTO aHAJIN3a

Tema 2. OCHOBBI KAUECTBEHHOI'0 aHaJIn3a

Tema 3. PaBHOBecHE B TOMOI'€HHOI CUCTEME

Tema 4. I'upponus coneu

Tema 5. BydepHbie pacTBOpPbI

Tema 6. OBP B aHamuTHYECKOH XUMHUU

Tema 7. PaBHOBECHE B F€TEpPOr€HHON CUCTEME

Tema 8. I'paBuMeTpUUECKUN

aHaJIn3

Tema 9. TuTpuMETpUIECKUAN aHATIN3

Tema 10. KucinoTHO-OCHOBHOE TUTPOBaHHE. Teopusi HHAUKATOPOB

Tema 11. DNEKTPOXUMHUECKHE METOIbI aHAJIH3a

Tema 12. CriekTpaiabHBIE METO/IbI aHATM3A

Tema 13. Xpomarorpaduyeckre METOABI aHATH3A

5.2.3. OT4eThl 10 JIaGOPaTOPHLIM padoTaM (OlleHOUYHOE cpeacTBO Ned)

[Inan otuera mo 1abopatopHoit paboTte

Tema naboparopHoii paboTHI

Ilenb mabopatopHOii paboTHI

3anauun 1a60paTOpHON PabOTHI

Marepuans 1 000py10BaHNE

PeakTusnl

Xon paboTsl

1. YpaBHeHus peakuuii 1 pacyeT KOJIUYECTB UCXOIHBIX
BEUIECTB.

2. PUCYHKM XMMHYECKUX YCTaHOBOK JIJISl CHHTE3A.

3. Onucanue xona paboOTEHI.

4. HaGnroeHus v pe3yabTaThl.

5. Pacuer koiMuYecTB NPOAYKTOB DPEAKUUH U
oTpezieNieHUE BbIX0J1a IPOAYKTOB PEAKIIUH.

BriBo o maGopaTopHoii paboTe

Jlabopamopnas paboma No
(NH*, K*, Na*)».
Jlabopamopnas paboma Ne
(Pb?*, Ag*, Hg2>" )».
Jlabopamopuas paboma Ne
(Ca?", Ba?")».

[Tepeuens 1abopaTopHBIX paboT:

I «KauecTBeHHBIE peakUUM KaTHOHOB | aHAaIMTHMYECKON IpyIIIbI

2 «KauecTBeHHbIe peaknMM KaTHOHOB Il aHamUTHUECKOW TpyMIIbI

3 «KauecTBeHHBIE peakiuu KaTHOHOB III aHanMTHYECKOUN TIpyIIIbI



Jlabopamopnas paboma Ne 4 «KadecTBeHHbIE peaKIMU KaTHOHOB [V aHaIMTHYECKON TPYIITIBI
(Cr3, AP, Zn?)y.

Jlabopamopunas paboma Ne 5 «KadecTBEeHHbIE peaklUd KaTHOHOB V aHATUTHUYECKOW TPYIIITBI
(Fe?*, Fe*, Mn?*, Mg?*, Bi*")».

Jlabopamopnas paboma Ne 6 «KadecTBeHHbIE peaKIMH KaTHOHOB VI aHATMTHYECKOH TPYIIIBI
(Cu?*, Co?*, Ni?*, Cd?, Hg*")».

Jlabopamopnas paboma Ne 7 «KauectBeHHble peakuuu aHHOHOB [-111 aHamuTHYECKUX TPYII».
Jlabopamopuas paboma Ne 8 «Onpenenenue HeM3BeCTHOU coiu. Ompe/eneHne Hen3BeCTHOTO
MeTaa.

Jlabopamopunas paboma Ne 9 «['paBuMerpuueckuii aHanu3. ['paBUMETpUYECKOe ONpeaeiieHue
cojJiepkaHus 6apus B Xjopuae Oapus»

Jlabopamopnas paboma Ne 10 « TutpuMeTprueckuii aHau3. AIIUIOMETPUIECKOE ONpeaeNieHUue
COJIEp>KaHUs IIETOUN

Jlabopamopnas paboma Ne 11 «Penokcmerpudeckuii anamm3. IlepMaHraHaromeTpuyeckoe
onpenenenue conepxxanus Fe(Il) B conmu Mopay

Jla6opamopnas paboma Ne 12 «PenokcMeTpudeckuii ananu3. MogoMeTprueckoe ompeieneHue
COJIep>KaHusl KUCIOPO/Ia, PACTBOPEHHOTO B BOJIE»

Jlabopamopnas paboma Ne 13 «KoMIIIEKCOHOMETPHYECKOE OTPECIICHUE COIePIKaHUS [IMHKA U
MarHus»

Jlabopamopnasa paboma Ne 14 «KoMIUIEKCOHOMETPUYECKOE OIpeesieHre O0meil KeCTKOCTH

BOObBD»

5.2.4. Pemienue 3aa4 mo reMaM (omeHo4uHoe cpeacTBo Ne5)
Tema 1. YyBCTBUTENBHOCTh AaHAIMTUYECKUX PEAKLIMIA.
Tema 2. CiocoObl BIpa)K€HUs! KOHLIEHTPAIMK PACTBOPOB B aHAJTUTUYECKON XUMUH.
Tema 3. CtenieHb U KOHCTAHTA AUCCOLUAIINH.
Tema 4. AKTUBHOCTB ¥ KO3()(PUIIMEHT aKTUBHOCTH.
Tema 5. oHHOE TPOM3BEIEHUE BOJIbl, BOAOPOAHBIN U THAPOKCHIHBIN noka3aTenu (pH u pOH).
Tema 6. 'upponus cosnen.
Tema 7. bydepHbie CUCTEMBI.
Tema 8. OBP. DnekTpoaHbIN MOTEHIA.
Tema 9. PacTBOPUMOCTB U POU3BEACHUE PACTBOPUMOCTH.
Tema 10. I'paBUMETPUYECKUI aHAIU3.
Tema 11. TUTpUMETPUYECKN aHATIN3.
Tema 12. Penokcmerpuueckuii anamms. OBP.

Tema 13. KoMIeKCOHOMETpUYECKHUI aHaIu3. JKECTKOCTh BOBI.



5.2.5. UuauBuayaibHoe qomamiHee 3axanue Nel (onmeHouHoe cpeactBo Ne6)

Bapuanr 1

1. Beruucauts [H'], [OH] u pH pactsopa, oGpasosasmerocs B pe3yinbrate cmemmBanus 40 min 0,05
M pactBopa azotuctoit kuciaotsel 1 10 min 2,0 M pacTBopa HUTpUTa Kajusl.

2. BpIYMCIHTH KOHCTAHTY | CTeTeHb ruaposmn3a cou Gpopmuara Hatpus HCOONa ¢ konnenTparuei
conu 0,12 M. Onpenenuts 3uauenus [H'], [OH], pH u pOH.

3. TlpomsBeneHue pactBopuMocTu cyimbhata cepebpa AgSOs paHo 1,6:10°. Berauciantsb
PacTBOPUMOCTB ITOW COJIM B MOJIb Ha JIUTP U TpaMMax Ha JIUTP HACHIIIEHHOTO PacTBOpA.

4. Jlonuimure ypaBHEHHE PEAKIHUU, PACCTaBbTe KOIPPUIMEHTH METOAOM 3JIEKTPOHHO-HOHHOTO
Oananca (METOJOM MOJIypeakiuii), pacCUUTAalTe MOJIIPHBIE MACChl YKBHUBAJICHTOB OKHUCIUTENS U
BOCCTaHOBUTEISL.

H2S + K2Cr207 + H2SO4 =
Bapuanr 2

1. Bsrauciuts [H'], [OH] u pH pactBopa, o6pa3zoBasiierocs B pesyibrare cmermnBanus 100 i 23
M pactBopa mypaBbuHoO# KucioTsl U 30 mut 15 M pactBopa dopmuaTa HaTpusl.

2. BbIUMCIHTH KOHCTAHTY M CTENEHb THapou3a conu opomuaa ammonus NHiBr ¢ xonrenTparmeit
comu 0,01 M. Onpenenuts 3aagenus [H'], [OHT], pH u pOH.

3. TlpomsBeneHne pacTBOpPEMOCTH Xxpomara kambiuss CaCrOs pasmo 7,1-10%.  Berauciants
PacTBOPUMOCTH 3TOM COJIM B MOJIb Ha JIUTP M IPaMMax Ha JIUTP HACBIIICHHOTO PacTBOpa.

4. JlomumuMTre ypaBHEHHE PEAKIMH, paccTaBbTe KOI(D(UIMEHTHI METOAOM 3JIEKTPOHHO-MOHHOTO
OanmaHca (METOJOM IOJIypeakluii), pacCUUTaiiTe MOJIIPHBIE MAacChl SKBUBAJIEHTOB OKUCIIUTEINS U
BOCCTaHOBUTEI.

KNO2 + KMnO4 + H20 =

5.2.6. UnauBuayaabpHoe qoManiHee 3anaHue Ne2 (oneHoYHoe cpeacTBo Ne7)

Bapmnanr 1

1. Jlate ompeneneHue MOHATHHA: TIpaBUMETPUYECKUN aHamu3, BecoBas (GopMma, aHATUTHUECKUIH
MHOKHUTENb. [lepeuncnuTh TOCTOMHCTBA U HEAOCTATKN I'PaBUMETPUUYECKOTO aHAIU3A.

2. PaccuuTath npoueHTHOE cojiep>kaHue 6apus B oOpasue, eciu HaBecka ero 0,4176 r. B pesynbrate
aHainza nonydeno 0,2816 r cynbdara 6apus.

3. Hagecky 2,3560 r MgSO4:7H20 pactBopunu B MepHoii kobe Ha 100 mi. Ha TutpoBanue 10,00 M
MOJYYEHHOTO pacTBOpa pacxojoBaiioch B cpeaneMm 11,35 mu pactBopa Tpwiona b. Berancinuts
HOPMAaJIbHYIO KOHIIEHTPALIMIO HCII0JIb3YeMOro TpuiioHa b.

Bapuanr 2
1. [Jarp ompeneneHue NOHITUNA: TUTPUMETPUUYECKUN aHaNIM3, THUTP, alukBoTa. llepeunciutsb
JIOCTOMHCTBA U HEJNOCTATKU TUTPUMETPUYECKOTO aHAJIN3A.

2. PaccuuTaTh NPOIIEHTHOE COJEp)KAaHUE ATIOMUHHUS B KpHOJMTE, eciau HaBecka ero 0,6118 r. B
pe3yabTaTte aHanusa noiydeHo 0,1502 r okucu antoMuHus.

3. Jlns ycTaHOBKM TOYHOM KOHIIGHTpAIlMK pactBopa TpwioHa b 0,8218 T Merammmdeckoro ImuHKA
pacTBOPWIIM U TIEpEHECTH B MEpHYyI0 KoiOy BMectumocThio 250 mi. Ha tutpoBanue 20,00 mi



MOJYYEHHOTO pacTBopa wu3pacxogoBaiock 21,50 mu pactBopa TpuinoHa b. Paccuurars
C(1/zD5ATA).

5.2.7. IlucbmMeHHasi KOHTPOJIbHasi padoTa Nel (omeHo4HOE cpencTBO Ned)
BapuanTt 1

A) Iucomennoe 3adanue

JlonucaTh ypaBHEHUS peakiuil, pacCTaBUTh KOOPPUIMEHTHI. YKa3aTh aHATUTUYECKYIO TPYITy HOHOB,
K KOTOPOM OTHOCHUTCSI KaUE€CTBEHHAs PEaKIHsI.

NH.Cl + Ko[Hgls] + KOH —
Pb(NOs)2 + HCl —
Ca(NO3)2 + H2SO4 —
AI(OH); + HCI —
Tumemunznuoxcum + Fe?* + NHs* —
Cd(NOs3)2 + NaOH —
Na2SO4 + BaCl, —

B) Pewenue 3aoau

1. Kakoit o6beM Bonbl Hajgo mpubaButh K 50 r 30%-HOro pactBopa a30THOM KHCIOTBHI, YTOOBI
nonyunts 10%-us1ii pactBop HNO3?

2. Ompegenute MOIApHYIO KoHIeHTpaiuio 47,7% -ro pactBopa docdopnoit kuciaotrel HzPOs;
IUIOTHOCTH pactBopa 1,315 r/mi.

3. IlpenenbHoe pa3baBiieHHE HOHOB KaJbIlHsl B pacTBope paBHO 50 000 Mi1/T, MUHUMAIIBHBIN 00bEM
pacTBopa, HEOOXOMMMBIHA ISt OTKPBITHs HOoHOB Ca’* feficTBHeM okcanarta aMmoHus, pases 0,03
MJ1. BBIYHCIUTE OTKPBIBAEMBIH MUHUMYM.

Bapmuanr 2

A) [lucvmennoe 3a0anue

Z[OHI/ICaTB YpaBHCHUA peaKHHﬁ, pacCTaBUTh KOB(I)(l)I/ILII/ICHTBI. VkazaTh AHAJIIMTUYCCKYO I'pYIITYy HOHOB,
K KOTOpOI\/'I OTHOCHUTCA KAQUCCTBCHHAsA pCaKIIUA.

KNOs3 + Naz[Co(NO2)s] —
Pb(NO3)2 + KI —
Ca(NO3)2 + H2SO4 —
K2CrO4 + H2SO4 —
FeSOs + KOH —
Hgl> + KI —
Na,COs + BaCl; —

B) Pewenue 3adau

1. Ckonbko rtpammoB 80%-Hoi u 20%-HO# ¢dochopHO KHUCIOTHI cileayeT B3ATh Ui
npurotoBnenus 3000 r 50%-noro pactopa?

2. OmpenenuTte MacCOBYIO JOJIO paCTBOPA XJIOPOBOJAOPOTHOM KUCIOTHI, €CIIH MIIOTHOCTH PacTBOPa
paBHa 1,01 r/mu, a MosIsIpHAst KOHIIEHTpAIHS XJIOpOBOA0poaa B pactBope 0,1 mMoib/1.



3.

[IpenenbHOE pazdaBienre nOHOB Oapusi B pactBope paBHO 20 000 mii/T, MUHIMAIBHBIA 00BEM
pacTBopa, HeoOXOIUMBI IS OTKPHITHS HOHOB Ba?* neiicTBueM cepHoit kucioTsl, pasen 0,001
MJI. BBIUMCIIUTB OTKPBIBAEMbI MUHUMYM.

Bapuant 3

A) Iucomennoe 3adanue

JlonucaTh ypaBHEHUS peakiuii, pacCTaBUTh KOOPPUIIMEHTHI. YKa3aTh aHAIUTUYECKYIO IT'PYIITy HOHOB,
K KOTOPOM OTHOCHUTCSI KaU€CTBEHHAs PEaKIHs.

NaNO3z + K[Sb(OH)s] —
Pb(NOs). + KOH —
Ca(NO3)2 + K2CrOs —
Zn (OH)2 + Na.S —
FeSO4 + NH4OH —
Ni(NO3)2 + NH4sOH —
Na,HPO4 + BaCl, —

B) Pewenue 3aoau

1.

K 200 r 20%-noro pacrBopa HCI mo6asumu 100 mi Boael. KakoBa maccosas mons HCI B
MOJTy4YE€HHOM pacTBope?

Boruncnute, kakoit 00beM 96%-T0 pacTBopa CepHON KUCIOTHI (IIJIOTHOCTH pacTBopa 1,836 r/mit)
HY>KHO B3$ITh JJI TOTO, YTOOBI MpUTrOTOBUTH 0,5 11 pacTBOpa, MOJISIpHAs KOHIIEHTPAITUS KUCIOTHI
B KoTopoM 0,2 MOJIB/JI.

[IpenenbHoe paz0aBieHHEe KaTHOHOB Kaamus B pacTBope paBHO 1000 mi/r, MUHUMAaJIbHBIN
0o0beM  pacTBOpa, HEOOXOAMMBIH  ans  OTKphITMa — KatmoHoB  Cd**  neiictBuem
terpopoaano(ll)mepkypara ammonwusi, paBex 0,001 M. BEI4ucauTh OTKpBIBAEMBIN MUHUMYM.

5.2.8. [IncbmeHHast KOHTPOJIbHasi padoTa Ne2 (oueHo4YHOe cpeacTBo Ne9)

Bapuanr 1
Haiitu tutp 0,1 H. pactBopa H2SO4. Beruncauts pH nanHoro pactsopa.

Paccuurars KoHIeHTparuioo noHoB H' u 3nayenue pH 0,05 H. pactBopa HCN, ecnu Kuen =
7,210,

Paccuntath 06beM KoHIeHTpupoBanHOro pactBopa HCI (p = 1,170 r/em®; @ = 34,18%),
KOTOPBIN crienyeT B3sTh st mpurotosienus 300 mi 0,15 1. pactBopa HCI.

Onpenennts HOpMaIbHYIO KOHIIEHTpanuto 1 TUTp Na2COs, ecniu Ha TuTpoBaHue 20 mil pacTBopa
coapl 3arpaveHo 15,5 mu 0,05 H. pactBopa HCI.

Paccunrarh MaccoByro OO XkKejle3a B HABECKE JKene3Hou pyasl M = 1,4352 1, coneprxaieics
B pacTtBOpe oobemMoM 200 mi. Ha tutpoBanue 10,00 mut 3Toro pactBopa uzpacxoaoBano 9,90 mi
pactBopa KMnOg4, C(1/5KMnQ4) = 0,0515 moms/m.

Boruncnute Maccy maseneBoil kucnotsl (H2C204-2H20) B 100 mMn pactBopa, eciu Ha
TuTpoBaHMe 25 mi ero 3arpadeHo 24,3 mi pactBopa NaOH ¢ turpom Tnaon = 0,005118 1/mut.

Boraucnute mMaccoByto monto AlO3 B cunmkare, ecnu HaBecKy cuimkara maccou 1,022 T
nepeBenu B pacTBop U qobaswmmm 25,00 Mt pactBopa I TA ¢ monspHoit kormneHTpammeit 0,2151



moiis/11. Ha tutpoBanue u3dbitka DJ[TA momwto 9,85 mi pactBopa ZnSO4, C (ZnSO4) = 0,1015
MOJIB/II.

Bapuanr 2
Haiitu tutp 0,1 H. pactBopa H3PO4. Beruncauts pH gannoro pacteopa.

Paccunrars KoHIeHTparmio noHoB H' u 3uauenue pH 0,05 H. pactBopa HCOOH, eciu Kricoon
=1,8-10"

Paccuntath 00BbeM KoHHeHTpuposauHoro pactBopa HCI (p = 1,170 r/em®; o = 34,18%),
KOTOPBIU ciienyeT B3sTh st npurotosienus 500 mi 0,5 1. pacrBopa HCI.

Onpenenuts HOpMalibHYO0 KoHLEeHTpauuto 1 TUTp Na2COgz, eciiv Ha TUTpoBaHue 15 mit pacTBopa
conbl 3arpadyeHo 9,8 mi 0,15 H. pactBopa H2SO4.

Paccunrtarh MaccoBylo 70110 jKelie3a B HABECKE Kelie3HoM pyasl M = 1,5372 r, coaepkarieics
B pactBope oobemom 200 mur. Ha tutpoBanue 10,00 M aToro pactBopa muzpacxoaoBano 12,10
M1 pactBopa KMnNOg, C(1/5KMn0O4) = 0,0473 moms/m.

Beruucaute maccy maseneBoit kucioTel (H2C204:2H20) B 200 mMi pacTBopa, eciv Ha
tuTpoBanue 25 mi ero 3arpadero 13,20 mur pactBopa NaOH ¢ tutpom Tnaon = 0,003741 /M.

Borurciauts MaccoByto oo AloOz B cuimkaTe, eciid HaBecKy cuiinkara maccoi 1,139 r
nepeBenu B pacTBop U qobaswmm 25,00 mut pactBopa S TA ¢ monspuoit korrenTpanueit 0,2070
MoJib/11. Ha tutpoBanue u3dbitka DJITA nomuuio 7,75 mi pacteopa ZnSOs, C (ZnS0O4) = 0,1201
MOJIB/II.

5.2.9. Hanucanue pedepara (oneHouHoe cpeactso Nel0)
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Crucok Tem [ HanmucaHus pedeparTos:
XUMHYECKHE METObI aHAIIN3a [OYBEI.
XHUMUYECKUN COCTaB MUHEPAIbHON U MUTHEBOW BO/IBI.
ApreHTOMETPpUYECKHNE METO/IbI AaHAJIN3A JIEKAPCTBEHHBIX CPEACTB.
Metoabl SKCTpaKIMK B UCCIIETOBAHUN PAaBHOBECUM.
[TpoGnembl kKauecTBa MUTHEBOM BOIBI.
«I"omy0ast KpoBB» U UCTOPHS TEPHTOPAHOB.
HarypanbHble 1 HCKYCCTBEHHBIE CUMITATUYECKHE YEPHHUIIA.
XUMUYECKUE «CATb» U «aKBAPUYMBD» (POCT KPUCTAJLIIOB).

XuMuyeckue gachl (KonebaTenbHbIe PeaKIin).

. )Ku3Hb, 1eSITEIBHOCTD U HAyYHBIE PAOOTHI BHIJAIOIINXCS OTEYECTBEHHBIX YUCHBIX-XHUMHKOB.
. [IpombIIIIeHHBIE BpEIHBIE Ta3bl — 3aTPSI3HUTEITN aTMOCQEPHI.

. MunepanbHbie ynoOpeHus, kinaccudukaims, CBOICTBA U IPUMEHEHHE.

. XUM4YHCTKAa. BeIBeieHne MITCH.

. KecTkocTh BOABI K METO/IBI €€ YCTPAHEHHSI.

. XMMHAYECKHUM aHaIN3 MOJIOKA.

. Y IUBUTEIILHBIC CBOMCTBA BOJIEI.

. AHanmn3 cHeroBou BOJbI.



5.2.10. U3roToBjieHHEe HATJISIAHOTO MocoOusi (omeHo4YHoe cpeacro Nell)

OCHOBHBIE TTOHSITHS U 3aKOHBI XUMHH.

Kiaccudukanus XuMruuecKux METOJI0B aHAIH3a.

CucreMbl aHATUTUYECKUX ONIPEACTICHUM.

OCHOBHBIE aHAIUTHUYECKHUE TPYIITBI HOHOB.

Krnaccudukanus aHaTUTHISCKUX PEareHTOB.

Knaccudukanms aHaAIUTHYECKUX PEAKIIUM.

OcHOBHBIE BUIBI 000PYIOBAHMS M TIOCYbl B XUMUYECKOM aHAIHN3E.

Xon omnpeeneHuss HOHOB IIPY aHAJIN3€ HEU3BECTHOU COJIH.

© 0 N o g bk~ wDhPE

XoJ ornpeneneHus HeM3BeCTHOTO MeTalia/cIiiaBa.
10. Beruucnenue [H], [OH], pH u pOH B pacTtBOpax.
11. Beruucnenue [H], [OH], pH u pOH B 6yepHbIX pacTBOpax.

12. Beruncinenue [H'], [OH], pH u pOH pacTBOpOB rUApOIU3YIOIIUXCS COJIEN.
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