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1. Ilen ocBOEHMS UCHMIIIMHBI

Ilenbto OCBOEHMSI AMCLMIUIMHBI «AHAJIUTUYECKAsT XUMUS» SIBISETCd KaK M3y4E€HUE OCHOBHBIX
TEOPETUYECKUX IOJOXKEHUH aHAIUTHYECKOM XMMMH, TaK M OCBOCHHE METOJ0B KayeCTBEHHOI'O U
KOJIMYECTBEHHOTO0 aHalINM3a COEAMHEHUH, MMEIOIIMX MPHUKIAJHOE 3HaueHue. A TakkKe M3ydyeHHE HU
OCBOCHHME OCHOBHBIX (DU3MKO-XUMHUUECKUX METOJIOB aHAJIM3a U UX BO3MOXKHOCTEH IPU OIPEeIeHUH KaK
OpPraHUYECKUX, TAK ¥ HEOPIraHWYECKUX COSAUHEHHNA. ITO HEOOXO0AUMO I OJTOTOBKH CHEIMATINCTOB K
HAY4YHO-HUCCIIEJ0BATENIbCKON paboTe U MPOU3BOACTBEHHO-TEXHOJIOIMUECKON AEATEIbHOCTH, CBSI3aHHOM C
UCIIOJIb30BAaHUEM AaHAJUTUYECKMX pPEArceHTOB, TAaKXe Kak M M8 I[OJArOTOBKM K JajbHeien
Ie1arOrMYeCcKoi e TeIbHOCTH.

2. MecTo AMCUMILIUHBI B cTpyKTYype OIT

JucuuminHa «AHaTUTHYECKas XUMMs» OTHOCHTCA K 00s3aTeIbHOM uacTH 0Opa3oBaTebHOU
pOTpaMMBbl. Y CHIEITHOE OCBOCHUE JTaHHOW TUCHUIUIMHBI OyJeT CIIOCOOCTBOBATh TOTOBHOCTHU CTYJCHTOB
K U3Y4EHUI0 GU3NYECKON XUMHH, YCIICIIHOMY IPOXO0XKICHHUIO TPOU3BOICTBEHHON MPAKTUKU, CBI3aHHON
¢ HUP, a Taxke B Hay4yHO-HUCCIENOBATEIbCKOW paboTe B 00JacTH TEPMOAMHAMHUKU XUMHUYECKHX
peaKIMii, MPOLEeCCOB KOMIIEKCOOOPa30BaHUs B pPaCTBOPAX.

CryneHT, NpUCTYNAOUI K U3YyYEHHUIO JUCLUUIUIMHBI, JOJDKEH 00JaaaTh 0a30BBIMU 3HAHUSMU
oOmiell 1 HeOpraHMYecKoW XMMHUHM, YMEHHEM pelIaTh TUIIOBBIE 3aJjaud [0 pacyeTaM pPaBHOBECUH B
pacTBope.

Jliis 0cBOEHHUS JAHHOM JUCLUIUIMHBI 00y4YaroInuiCs TOJIKEH:

3HaTh: OCHOBHBIE KJIaCChl HEOPraHUYECKUX COEIMHEHUI, X OCHOBHbIE XMMHUECKHUE CBOICTBA;

VYMeTb: MNpPOBOAMTH HANpaBIECHHBIH MOUCK, AaHAJIU3UPOBaTb U pedepupoBaTh Yy4eOHYIO
JUTEpaTypy, BbIpabaThiBaTh Ha OCHOBE €€ palMOHAJIbHOIO aHajli3a CBOKI TOYKY 3pEHHUS IpH
OO0BSICHEHUN HKCIEPUMEHTAIbHO HAOII0aeMbIX SIBJICHUI, paclo3HaBaTh KJIACCHI COEJUHEHUH MO MX
XUMHUYECKOH opMmyIe.

VMeTb: HaBBIKM COCTABJICHUS YPABHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB HU
peakIii HOHHOTO OOMEHa, TUIPOJIN3a COJIEH; PEICTaBIeHUsI 00 OCOOEHHOCTSIX UCCOITMAIINN CIa0bIX
3JIEKTPOJIUTOB B BOJHBIX PACTBOPAX; HABBIKU MPOBEJICHHS 3JIEMEHTAPHBIX XUMUUYECKHX OIBITOB.

3. IllianupyemMble pe3yJbTaThl 00yUeHHs 110 JHCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AUCHUIINHA

ITpu ocBOGHUU TUCHMITIMHBI (POPMUPYIOTCS CIIEAYIOIINE KoMIleTeHIUU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMy HanpaBlIEHUIO TOATOTOBKHU:

a) oodenpodeccronansubie (OIIK):

OIIK-2 - CnocoOeH MpOBOIUTh XMMHUYECKHH SKCIIEPHMEHT C HCIIOJIB30BAHUEM COBPEMEHHOTO
00opy0BaHus, cOOII0Aast HOPMbI TEXHUKH 0€30MaCHOCTH,

6) npodeccuonansubie (I1K):

[1K-1 - Crnocoben miuaHupoBaTh pabOTy M BBIOMpATh aJeKBaTHbIE METOABI PEIIEHHs Hay4HO-
UCCJIEIOBATENIbCKUX 337a4 B BBIOPAHHON 00JIACTH XMMUHU, XUMHUYECKONW TEXHOJIOIMHM WM CMEXHBIX C
XAMHEN HAYKaX;

[TIK-3 - crmocobeH Ha ocHOBe KpuTHyeckoro anamusa pesyiabratoB HUP m HHUOKP onenuBath
NEPCHEKTUBBl UX MPAKTUYECKOTO MPUMEHEHHsI M MPOJ0JKEeHHs: paboT B BBHIOpaHHOM 001acTH XHMUH,
XUMHUYECKON TEXHOJIOTUN WIIM CMEXHBIX C XMUMHEH HayKax.

3.2. llepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O0y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
(hopMupyeMbIMH KOMIIETEHIIUSIMHU

B pesynbrare 0cBOCHUS IUCIUILTUHBI 00YYaIOLIHICs JOKEH:

3HaTh:

TEOPETUYECKHE OCHOBBI KJIACCMYECKMX METOAOB XMMHUUYECKOTO aHAIN3a; TEOPETUUYECKUE OCHOBBI
HIMPOKO MPHUMEHSIEMbIX (U3UKO-XMMHYECKHX METO/J0B aHalu3a (SMUCCHOHHAsE U a0CcopOIMOHHAas
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CIIEKTPOCKOIHUS,  AJIEKTPOXHUMUYECKHe ©  Xpomarorpapudueckue Metoabl) (OIIK-2);  umetsh
NPEICTAaBICHUE O TEOPETUYECKUX OCHOBAaX M AHATUTHYECKHX BO3MOXKHOCTAX (H3UUECKUX METOIOB
xumuyeckoro anamusa (SIMP-, DIIP- cnekrtpockomus, paguomerpuueckue meroabl u ap.) (ITK-1);
METOAMKH TPOBEICHHUS KAuyeCTBEHHOTO M KOJMYECTBEHHOTO XMUMHYECKOTO aHAJIM3a KIACCHYECKHUMH
xumudeckumu merogamu (ITK-1); MeTonuku mpoBeAeHUs] XUMUIECKOTO aHaIK3a OCHOBHBIMU (HHU3UKO-
XUMUYECKIMH  METOJAaMH  aHaju3a  (IMUCCHOHHass W aOCOpOLMOHHAs  CIEKTPOCKOIWS,
9JIEKTPOXMMHYECKHE U Xpomarorpaduueckue Metosl) (OITK-2);

YmeTs:

NPUMEHSTh 3aKOHBl XHMHUHU JUIsl TPAaBWJIBHOM HWHTEPIPETAllMUd Pe3yNlbTaTOB H3MEpPEHUil MpH
npoBeneHun  xumuyeckoro anaiauza (I1K-1); BBINOJHATH XMMHYECKHE AaHAJIM3bl KJIACCHUYCCKUMHU
XUMHYECKMMH METOAaMH M OCHOBHBIMH  (DU3UKO-XMMHUYECKHUMU METOJaMU (SMUCCHOHHAs H
a0COPOIMOHHAS CIIEKTPOCKOIIHS, JICKTPOXUMHUUECKHe 1 XpoMaTorpaduueckue merosl) (OITK-2)

Nwmers:

HaBBIKH BBIOOpA METO/a XMMUYECKOTO aHajIM3a M IUIAHUPOBAHHS ONTUMAIBHBIX YCIOBHU €ro0
nposenenus (ITK-1); HaBbIKKM BBIOJIHEHHMST OCHOBHBIX OIEpaIiii XMMHUYECKOT0 aHan3a (B3BEIINBAHUE,
pacTBopeHue MpoObl, pa3/ielieHue CMECel BEIECTB, MPOBEACHUE aHATMTHYECKUX PEaKLUi, TATPOBAHUE
u np (OIIK-2); HaBbIkM pabOThl Ha CEPUHHBIX XHMHKO-aHAIUTHUYCCKHX MpuOopax ((horomerpax,
HOHOMepax, TuTpaTopax u ap.)(OI1K-2).

4. O0beM U coiepKaHMe TN CHUTITIHHBI

O6wem muctmnHbl coctaBiseT 20 3aueTHbIX equnmil (720 akageMHYEeCKHUX Y4acoB).

4.1. Conep:xanue AUCHHILTHHBI IO pa3enaM (TeMam)

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00YYaIOLIErocs Mo TUCIUILUINHE
yKa3aH B y4eOHOM IIJIaHEe 00pa30BaTEIIbHON TIPOTPaMMBI.

Ne Buaer 3ansaThii, ux @DOpMBI TEKYILETO
/1 Pasnesnsr (Tembr) B 00beM KOHTPOJIS YCIICBACMOCTH
JACHUTLINHEL 3
OE) 3aHsTHS aHSTHS DopMbl TPOMEKYTOUHOU
© JICKIITUOH- CEMHHap- aTTecranuu
HOI'0O THUIIa CKOTI'O THUIIA
1. | KauecTBeHHBII XUMHUYECKUN 3 20 36 3 KOJUTOKBHYMa TIO TEMaM
aHams3 JAHHOTO pa3Jiena, OTYETHI 110 3
J1a00paTOpHBIM paboTaM
2 | Pemienne  3amady Mo TEMe 16 2 KOHTPOJIbHBIE PAOOTHI
«PaBHOBecus B pacTBopax

CJIa0BIX AJIEKTPOJIUTOBY (pelIeHne
3aJ1a4 TOBBIIIEHHOMN CJI0KHOCTH)

3 Teopernueckue OCHOBBI | 3 20 36 2 KOJJIOKBHYMa II0 TeMaM
AHAUTUTUYECKOU XUMUU JAHHOTO pa3jiena, OTYETHI 10 2
nabopaTtopHbIM paboTam
4 Pemienne 3amau  nmo  Teme | 3 18 2 KOHTpOJIbHBIEC pabOTHI
«KonnuecTBeHHBIH aHAJIU3»
(pemieHne 3amad  MOBBILIEHHOM
CJIO’KHOCTH)
5 KonnuecTBeHHBIM ~ XMUMUYECKUH | 3 28 56 2 KOJUIOKBHYMa IO TeMaM
aHaJin3 JIAHHOTO pasziena, OTYETHI 10
10 mabopaTopHBIM paboTam
HWroro 3a cemectp: 68 128+34 DK3aMeH

6 ‘3J’ICKTpOXI/IMI/ILIeCKI/Ie MeTonnl | 4 20 40 1 KOWIOKBUYM 10 TeMaM
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aHain3a JaHHOTO paseia, OTYETHI 1Mo 5
71a00paTOPHBIM paboTaM
7 CrnekTpasibHbIe METO/Ibl aHATM3a 4 20 50 1 KOWUIOKBUYM TI0 TeMaMm

JAHHOTO pa3jena, OTYETHI Mo 5
71a00paTOPHBIM paboTaM

8 Pemienne 3amady 1o TeMme 4 30 2 KOHTpPOJBbHBIE PabOTHI
«DU3UKO-XUMHUYECKHUE  METOJIbI
aHaIN3a» (peuienue 3a/1a4
MIOBBILLIEHHON CII0XHOCTH)
9 Metonasl pasneneHus u 4 12 30 1 KONJIOKBUYM TIO TeMaM
KOHLICHTPHUPOBaHUA JaHHOI'O pasaciia, OTYCTHI 110 3
1a00paTOPHBIM paboTam,
JIOMaIllHee 33 JaHne
10 | Ipyrue meTo/bl aHammu3a 4 12 30 OT4eThl MO 2 1a00paTOPHBIM
paboTtam, ToMarIHee 3a1aHnue
Hroro 3a cemectp: 64 150+30 3ager. DK3aMeH
Hroro: 132 278 + 64

4.2. Pa3zBepHyTOe ONIMCAHUE COAEPKAHMSA AUCHMILUIMHBI 110 pa3jenaM (TeMam)
Paznea 1
KAYECTBEHHBI XUMUYECKUI AHAJIN3

[lonsiTue o Hayke «AHanuTHYecKas XuUMHUsA», €€ uenu U 3agaud. Kiaccuduxamuss MeTonoB
XUMHUYECKOro aHanu3a. OCHOBHBIE ATallbl Pa3BUTUS aHAINTUYECKOW XMMHH. 3HAUYECHUE aHAIMTUYECKON
XUMHUHU B HAPOJHOM XO35MCTBE, HayKe, €€ CBA3b C APYTMMH HAyKaMHu.

[lonsiTiE O Ka4eCTBEHHOM XHMHYECKOM aHaiu3e. AHAIUTHUYECKHE PEAKLUH, HX CBOWCTBA.
Cneuuduueckue, CeNEeKTHUBHBIE M TPYIIOBBIE pPEAareHThl. YCIOBUS BBINOJIHEHUS aHAJIUTHYECKUX
peaKuui.

JpoOHBII 1 cCUCTEMAaTHYECKUH METOIbl KAUeCTBEHHOTO XMMHUECKOTO aHaIn3a. MeTo bl pa3aesieHus
HMOHOB B CUCTEMaTUYECKOM aHaJIMU3E.

CepoBoJiopo/iHbIE U O€CCepPOBOIOPOIHBIE CXEMbI CHCTEMAaTUUECKOTO aHajiu3a. AHalIUTUYecKas
KJ1accu(puKanysi KaTHOHOB B KUCJIOTHO-IIEIOYHOM cxeMe aHanu3a. Kinaccupukanus aHMOHOB.

Pazgen 2
TEOPETUYECKUE OCHOBBI AHAJIUTUYECKOU XUMUU

2.1. CunbHble U ciadble dJIEKTPOJIUTHI.

3aKkoH JEHCTBYIOIUX MacCc AKTHBHOCTb, KO3((UIMEHTbl aKTUBHOCTH. TepMoJIMHAMHUecKas,
KOHIIEHTPALlMOHHAsl ¥ YCJIOBHAsl KOHCTAHThl PAaBHOBECHS, UX B3aUMOCBS3b.

Teopus kucimoT M oOcHOBaHMW AppeHuyca, nporoiauTHueckas Teopus bpéncrena-Jloypu.
Knaccudukamus pacTtBopuTeneid 1O WX MOPOTOJHUTHUYECKMM  CBOWCTBaM. ABTOIPOTOIU3
am(punpoTHeIX (ampoTepHbIX) pacTBopuTeneil. HMoHHOe mnpousBeaeHue BoAbL. Bo1opoaHbIif
noka3zarensb (pH). Illkana kucioTHOCTH BOAHBIX PacTBOPOB.

CunpHple M cnabble KHCIOTHL. Jluccommarnusi ciaObIX KHCIOT, KOHCTAHTBl KHCJIOTHOH
auccounanuu. KucioTHass aucconuanus akBa-KOMIUIEKCOB KAaTHOHOB METAUIOB  (THUAPOJIN3
KaTHOHOB), KOHCTAHTHI KUCIOTHOW AUCCOIMANNH (THAPOIN3A).

CunbHble W cnabble ocHoOBaHMs. Jluccoumanusi ciaaOblX OCHOBAaHUM, KOHCTAHTBI OCHOBHOM
muccouuanuu. OCHOBHAas JMCCOLIMALIMS aHUOHOB CHAObIX KHUCIOT (TUAPOJIM3 aHMOHOB), KOHCTaHTBI
OCHOBHOM Jucconuanuu (rugponuza). ConpskEHHbIE MPOTOJIUTHYECKUE (KUCIOTHO-OCHOBHBIE) IMaphl.
B3anMoCBA3b KOHCTAHT UX KUCJIOTHOW M OCHOBHOW JTMCCOIUAIUN.

CreneHp JIucCOIMAMM C€Ia0Or0 D3JEKTPOJIUTA, 3aBUCHUMOCTh OT KOHLEHTPAMM M KOHCTAHTHI
JTUCCOLUALINN.
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Pacuétet pH B pacTBOpax CHJBHBIX KHCJIOT M OCHOBAaHUH, B pPacTBOpax clIaObIX KHCIOT M
COIPSDKEHHBIX ¢ HUIMU OCHOBAHUH, B paCTBOPaX CIa0BIX OCHOBAHUH U CONMPSKEHHBIX C HUMHU KUCIIOT.

Huccounanust ci1abblX MHOTOOCHOBHBIX KHCIOT M OCHOBaHMH. KOHCTaHTBI cCTyneHuaTon
quccoranuu. Pacuétel pH ¥ paBHOBECHBIX KOHILICHTpAalMM BCEX IMPOAYKTOB CTYIIEHYATOH
JUCCOLAALINY.

PactBOopsl amdonuToB, pacuérsl pH. PacTBopsl cMeceil HECKOJIBKHX KHUCIOT WJIM OCHOBaHWH,
pacuérsl pH.

2.2. Bydepusbie pacTBOpHI.

Hx cocraB, cBoiicTBa u mpuHIMN nerictBus. Pacuérel pH OydepHbix pactBopoB. bydepHas éMKoCTb.

2.3. Peakniuu OKHUCIIEHUA-BOCCTAHOBIICHHUS.

OKuCINTENIbBHO-BOCCTAHOBUTEIIBHBIE (PE-OKC) MOTEHIUAIbl, IPUHLIUI UX U3MEpEeHHs. YpaBHEHUE
Hepncra. CtannapTHbIN OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIN (pEA-0KC) MOTEHIIMAT. Y CIIOBHBIM pea-OKC
IOTEHLUA.

Pacuyé€r KoOHCTaHTBI paBHOBECHS U HANpaBICHUS OKHUCIMTEIbHO-BOCCTAHOBUTEJIBLHOW PEAKIMM IO
CTaHJApPTHBIM pel-OKC noreHuuanaMm. DakTopsl, BIMAIOIINAE HA PEI-OKC MOTEHIMAIbl U HAIPaBICHUE
peakuuu.

CKOpOoCTh U MEXAHU3M PEAKLUI OKUCICHUA-BOCCTAHOBIICHUS.

2.4. PaBHOBECHE 0CaIOK-PacTBOP.

IIpousBenenne pactBopuMocTH. PactBopumocTb. DakTOpbl, BIMAOIME HAa PaCTBOPUMOCTD.
CouneBoii a3 exr.

Mertoabl pacTBOpeHHsl OcaikoB. Pacu€rbl pacTBOPHMOCTHM B BOJIe, B pacTBOpe € H3OBITKOM
0CauTelNs, B KUCIO0Tax, IEJI0Yax, 3a CUET peakliuii KoMiuiekcoooOpa3oBanus. Kapoonusanusi.

PaBHOBecusi NMpU OCAKACHUU 2-X MaJOPACTBOPUMBIX COECIUHEHUH ((PaKLMOHHOE OCaXIEHUE).
Pacuér ycioBuii pazneneHus.

Coocaxnenue. [IpuunHel coocaxaeHus (aacopOuus, OKKI03UsA, U30MOPHHU3M).

Komnnonnneie pactBopsbl, ux cBoiictBa. CTpoeHHE KOJIOWIHBIX YacTull. Koarynsauus KoJulougHoro
pactBopa. [lentusanus ocanka.

Pazpnen 3.
KOJIMYECTBEHHBIN XUMWYECKNI AHAJINS.

Krnaccugukanys MeTo10B KOJIMYECTBEHHOT'O aHAJIN3a.

3.1. I'paBuMeTpHUECKHl aHATN3

MeTtoapl rpaBUMETpUUECKUX ompeaeneHuil. Cxema TpaBUMETPUYECKOTO aHalIu3a IO METOAY
OCAKICHMSL.

®opma ocaxieHus, TpeOoBaHHA K Hed. DakTopbl, BIUAIOIIME HA MOJHOTY OCaXJICHUS.
OTHOCHTEIBHOE MEPECHILIEHHE M CTPYKTypa oOcaika. YCIOBHS OCAKICHUS KPUCTAINIMYECKHX U
aMOp(QHBIX 0CaJKOB. 'OMOTeHHOE OCaKIeHHe (METO BO3HUKAIOITUX PEareHTOB).

KonnyectBeHHOE  pasfeneHue METOAOM  OCKICHHMS  (CEJIeKTHMBHOE  OCaXICHHE) MyTEM
perynupoBanusi pH. Pacu€r ycnoBuit cenekTuBHOTO ocaxkaeHust ruapokcua xenesza (111) ammuakom B
npucyrctBur MarHus (l). CenexkTUBHOE OCaXAE€HHWE C HCIOJIb30BAHUEM KOMILIEKCOOOPa30BaHUsI.
Pacuér ycnoBuii ocaxaenust kaipuus (11) okcanarom ammonus B npucyrcteun Maraus (11).

Baxnelimue oprannueckue ocaautenu. X 10CcTOMHCTBAa U MPUMEHEHHE B TPAaBUMETPUUECKOM
aHanuze. ['paBumerpuueckas popma, TpeboBanus K Hel. Pacy€Trl B rpaBUMETPUUYECKOM aHaIHU3eE.

3.2. TuTpuMeTpUUECKUI aHAIN3.

Knaccudukanus MeTo0B TUTPUMETPUUECKOTO aHaiu3a. BUIbI TUTpUMETPUUECKUX ONpPEIeIeHUN:
npsMoe U oOpaTHOE TUTPOBAHUE, OMpEAETICHHE IO 3aMELICHHIO, peBepCcHUBHOE. MeTobl (CcrocoObl)
oTpezieNIeHus: METO]] OTJEJIbHBIX HABECOK M METO/1 MUIMIETUPOBAHUSI.

3aKOH OHKBHUBAJCHTHBIX OTHOIIEHMH. OKBUBAJEHT, (aKTOp SKBUBAIEHTHOCTU. CrnocoOs
BBIpaXKEHUSI KOHIIEHTpPAllUM B TUTPUMETpPUM (MOJISIpHAsi, MOJIApHAas KOHIIEHTpalus SKBUBAJICHTA



OcHoBHas npodeccuoHanbHas o0pazoBaresibHas MporpaMma
04.05.01 dynpameHnTanbHas v MPUKIAAHAS XUMHUS
(PyngameHTaNbHAS M IPUKIIAIHAS XHUMHUS)

(HOpManbHas), TUTpP, YCJIOBHBIM THUTP, IONPABOYHBIA KOIPOHUIIMEHT K KOHIEHTPAIUU), HUX
B3aUMOCBS3b. PaCUéThl B THUTPUMETPHUUECKOM aHAIU3E.

Crangaptueie (paboune pacTBOpBI), METOIbl UX CTaHmapTu3aluu. l[lepBuYHBIE CTaHAAPTHI,
TpeOoBaHus K HUM. Bropuunble crangapTel. @UKCaHabI.

3.2.1. Kucnomno-ocnosnoe mumpoganue.

CymHocts Metoma. TpebGoBanust K peaknusivM, pabouume pacTBOPBI, HX TPUTOTOBJICHUE U
CTaHJapTH3aLUS.

[TocTpoeHre KpUBBIX TUTPOBAHUS CHIBHBIX M CIIA0BIX KHCIOT ¥ OCHOBAaHWW, MHOTOOCHOBHBIX
KHCJIOT U OCHOBaHMH, coyieid. CTerneHb OTTUTPOBAHHOCTH. CKayoK Ha KpUBOM TUTpoBaHUsA. DakTopsl,
BIIMSIONINE HA XapaKTep KPUBOM TUTPOBAHUS U BEIMUMHY CKAUKa.

Kucnorno-ocHoBHble uHAMKaTOphl. MoHHas u XpomodopHas Teopuu HHAUKATOpoB. MHTepBai
nepexosia OKpacKd M IIOoKa3zaTelb TUTPOBaHUS MHJUKaTtopa. MHnaumkaropHele omuOku. Bribop
MHAMKATOpAa JIJIs1 YCTAaHOBIIEHUSI KOHEUHOM TOUKU TUTpoBaHMsl. CMelIaHHbIe WHAUKATOPHI.

3.2.2. Tumposarnue no memooy 0caricoOeHus.

CymHocts Metoma. TpeGoBanusi k peakuusM. llocTpoeHue KpuBbIX TUTpoBaHUs. DaKTOpPHI,
BIIMSIONINE HA XapaKTep KPUBOW TUTPOBAHMS M BEIMUUHY CKauKa.

Aprentomerpus. (Pomanomerpus). CyimHOCTh MeTOMa, pabodne pPacTBOPHI, MX CTaHIAPTH3AIUS.
Mertoasl (UKCHpOBaHUS TOYKM OSKBUBAJICHTHOCTH: MeToabl Mopa, @onsrapna. Ilpumenenue
afcopOLMOHHBIX UHIUKATOPOB. Metoa PasiHca. [IpakTuyeckoe mpuMeHEHHE.

Mepkypomerpusi. CylHOCTh MeTo/a, pabouyuil pacTBOp, €ro cranjgaprusanus. MHIuKaTopsl.
[TpakTHyeckoe mpUuMeHeHue.

3.2.3. Tumposanue no memooy KOMNieKCoO0Opa308anus (KOMNIEKCOMEempusi).

CymHocTs MeToaa. TpeGoBaHUs K peaKIHsIM.

Mepkypumerpus. CymHOCT, MeToAa, pabouuii pacTBOp, €ro craHaapTu3auus. MHIuUKaTtopsl.
[TpakTHyeckoe mpUuMeHeHue.

Komnnekconomerpust  (xenatomerpus). CymHoOcTh MeToAa, pabouumii  pacTBOp, €ro
CTaHJapTU3ALUA.

VYcrnoBHbIE KOHCTAaHTBI YCTOMUMBOCTH. [locTpoeHHME KPUBBIX TUTPOBAHHS TIO METOIY
KOMIIJIEKCOHOMETpUU. DaKTOPBHI, BIUSAIONINE HAa BEIMYMHY CKauKa HAa KPUBOM TUTPOBAHHS.

Baxueifime  METaNIOXpOMHBIE  WHIUKATOPHl  (METAJUIMHAMKATOPHI),  MPUMEHSEMbIE B
KOMIUIEKCOHOMETPUH, MPUHIUH UX AeicTBus. Crnennduyueckue NHAUKATOPHI.

CrocoObl  XeJaTOMETPUYECKOTO  TUTPOBAaHMS:  TpsMoe, 0OpaTHOeE, [0 3aMEIICHUIO,
ankanuMerpudeckoe. DaKkTopbl, OMpeaesSIonIie Criocod TUTPOBAHMSL.

[Ipumepsl TpaKTUUECKOTO MPUMEHEHUsI KOMIUIEKCOHOMETpuU. OmnpeeieHne Kajabllus, Mardus,
[MHKA, KaJMHs, HUKeNs, KobanbTa, MapraHia, xenesa, amoMmMuHus. Ompenenenue oOme
)kEcTkocTu Boabl. Omnpenenenue cyiabdara, pocdara u Ipyrux aHUOHOB.

3.2.4. OxucrumenvHo-80ccmanosumesibHoe mumposanue.

CymHocTts Metona. TpeboBaHusl K peakuusM. ABTOKaTalIUTHYECKUE peakiuu. MHIynnpoBaHHbIE
(conpspkeHHbie) peakiuu. CrocoObl (PUKCUPOBaHUS TOYKH SKBUBaJIeHTHOCTH. MHaukaropel. Pem-okc
uHaUKaTopel. [IpuHIMH WX AecTBUsA, WMHTepBan mnepexona. Wumukatopubie ommoOku. [loctpoeHue
KpUBBIX TUTpOBaHUsA. DaKTOPHI, BIUSIOIIME HA BEIMYMHY CKauKa Ha KpUBOW TuTpoBaHUs. Kpusbie
TUTPOBAHUS CMECEH NOHOB.

[lepmanranatomerpus. CymHOCTh, paboymii  pacTBOp, €ro MNPUTOTOBJICHHUE, XpaHEHUE,
CTaHJapTH3aLUS.

[TpuMepbl MpPaKTHYECKOTO TNPUMEHEHUs mepMaHraHatomerpuu. Omnpenencaue keneza  (l1).
Omnpenenenune xenesa (l1l), cnocodsr Bocctanosnenus sxenesa (l11) no xenesa (Il), npegorspamenue
MHIYLIMPOBAHHOIO OKHUCIEHU xjopuaa. OnpeneneHue Mapraiia, mepekucu BoJI0poJa, OKCaIaToB.
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Honomerpusa. CymHocTh, paboune pacTBOpBI, MUX MPHUTOTOBICHHE, XPAaHEHHE M CTaHIApTHU3ALIMS.
Kpaxman kak MHAMKATOP.

[TpuMepbl mpakTHYeCKOro mnpumeHenuss uomomerpun. Omnpenenenue kemeza (I), memm (1),
NEPEeKUCH BOJOPOA, KUCIOT.

buxpomaromerpusi. CymHOCTh, paboumii  pacTBOp, NPUTOTOBICHHE, XpaHeHue. Red-Ox
WHNKATOPBIL.

[Ipumepsl mpakTHyYecKoro nmpuMeHeHus: ouxpomaromerpuu. Omnpenenenue xene3a (Il) u xenesza
(1)

Bpomaromerpus. CymHocTb, pabounii pacTBOp, €ro NpUroTOBJICHNE, XPAaHEHUE U CTaHJapTU3ALIUS.
Nupukaropsl.

[Ipumepsl mpakTUuyeckoro nmpuMmeHeHus OpomaromeTpuu. Omnpenenenue cypbmbl (L), mblbska
(I1). Omnpenenenne KaTHOHOB METAJLIOB, OCAKIAEMBIX 8-OKCHUXMHOJIMHOM, ONpeesicHre (eHoia u ero
MIPOU3BOIHBIX.

Paznen 4
DJIEKTPOXUMUNYECKUE METO/JIbI AHAJIU3A
OOmass  xapakTepucTHKa  (PU3UKO-XMMHUYCCKUX  METOJNOB  aHamu3a.  CpaBHUTENIBbHAS
AHAIUTUYECKas OIICHKA KIACCHYECKUX (IpaBUMETpPHsI, TUTPUMETPHUS) U UHCTPYMEHTAIBHBIX METOJIOB
aHayu3a.

OOmiass xapakTepuUCTUKa SIEKTPOXMMHYECKHX MeToaoB. Kiaccubukamus. DIeKTpoXxuMHUUYecKas
uens. Knaccudukanus 37a€KTpoJOB IO poAy, Ha3HAYEHHIO, Kiaccy. VIHIUMKATOpHBIM 3ieKTpon u
AMEKTPoA cpaBHEHUS. UyBCTBUTEIBHOCT M CEEKTUBHOCTD IJEKTPOXHUMHUECKUX METOOB.

4.1. [lomenyuomempus

[Ipsmas norenunometpus. Msmepenue pH. Bogopoausiii, XUHTHIPOHHBIN, CYpbMSHBIA 3JIEKTPO/IBL.
Crexuannbiil anextpos. Monomerpus. Kiiaccugukanys nMOHOCENEKTUBHBIX 3JIEKTPOJOB: 3JIEKTPOJbl C
TOMOTE€HHBIMHU U T€TEPOreHHBIMU KPUCTANIMYECKUMU MEMOpPaHaMHU, SJIEKTPOJIbI C KUAKOM MEMOpaHOi,
(hepMEeHTHBIE DIIEKTPOJIBI.

[Tpumepsl npakTHueckoro npuMmeHneHus. Omnpenenenue (GpocGopHON KUCIOThI, cMeceil CONsTHOW U
6opHoit kuciort, onpeaencaue xenesa (11) u xenesa (1), onpenencuue kodansTa ().

[loreHunoMeTpUYECKOE TUTpOBaHWE. JI3MEHEHHE DJIEKTpPOJHOIO MOTEHIMaga B Ipolecce
tutpoBanusa.  CrnocoObl  OOHapy)KeHMs]  KOHEYHOW  TOUKM  TUTpPOBaHUA.  ArmmapaTypa B
NOTEHLIMOMETPUYECKOM MeToie. [IpenMyiniecTsa u orpaHuYeHUs METOAA.

[Ipumepsl mpakTHueckoro mnpuMeHeHus. Ompenenenne pH, HOHOB IIENOYHBIX METAIJIOB,
rajioreHuI-uoHoB, noHOB xkene3a (I1), kobansta (1), onpenenenue HUTPAT-MOHOB.

4.2.Konoyxmomempus u B4 mumposanue

ONEeKTPONPOBOAHOCTL  PAacCTBOPOB W TEOPETHYECKHE OCHOBBI  KOHAyKTOMeTpuu. [lIpsamas
KOHAYKTOMETpUS M pa3iMyHble METOJbl KOHAYKTOMETPUYECKOTrO THUTpOBaHUSA. Buj KpuBbIX
TUTpOBaHUA. AnmnapaTtypa. BeicokoyacTtoTHOe TUTpoBaHuEe. Turbl sueek. JJOCTOMHCTBA U OTpaHUYECHUS
MeTo/a.

[Tpumepsr npaktudeckoro npuMeHenus. Onpenencaue nonoB Hukens (1), xkagmus (11), mexu (1),
CH3COOH meTomoM KOHIYKTOMETpHYECKOTO TUTpoBaHus, onpeaencHue NaxSOs mwmu HoSO4 Mmetogom
BBICOKOYACTOTHOTO TUTPOBAHUSI.

4.3. Bonemamnepomempusi

WHaukaTopHbIe 3JIEKTPOABI M KJIaCCH(PHUKAIMS BOJIbTaMIEpOMETPHUECKUX MeTo0B. [IpenmymiectBa
U HEJOCTAaTKU PTYTHOTO 31eKkTpoaa. [IpuMenenune TBepabix 31eKTpooB. [logydyeHne u xapakrepucTuka
BOJIbTAMIIEPOMETPUUECKOl KpuBOoW. KoHaeHcaTOpHbIM (€MKOCTHBIN), MHUIPAIlMOHHBIN, TU(PQY3HBIHA
toku. Ilpenenbusiii muddysuonnsiii Tok. Ilomsporpadus. VYpaBuenue MWinbkoBuua. YpaBHEeHHE
nojsiporpaduueckoir  BoiHbl MnpkoBuua-IeiipoBckoro. IloteHuman nomyBosiHbl. CoBpeMeHHbIE
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Pa3sHOBUAHOCTH  BOJBTAMIIEPOMETPUU:  TpsMas W UHBEPCUOHHAs, IEPEMEHHOTOKOBas
ocumorpaguyeckas. [IpenmyiecTBa 1 OrpaHUYeHUs IO CPABHEHHIO C KJIACCUYECKON ToJsiporpadueii.

Amnepomerpuueckoe TutpoBanue. CymHOCTh MeTona. MHIuKaTtopHble 3ieKTpoAbl. Bridop
NOTEHLIMAla MHJIUMKATOPHOTO 3JIEKTpoJa. AMIEpOMETPUYECKOE TUTPOBAHUME C OJHUM M JIByMS
WHAUKATOPHBIMU AJIEKTPOJIaMU. BUbl KPUBBIX TUTPOBAHHUSL.

[Tpumepsl mpakTUdeckoro npuMeHeHus. OnpeneneHrue MUHKA (EppOLMaHUIOM Kajusl, HUKEIS U
MarHusi Ipyu COBMECTHOM IIPUCYTCTBUHM C UcTob3oBaHueM D TA.

4.4. Kynonomempus

3akon @apajnes. CriocoObl ompeneneHus KOJIWuecTBa 3JeKkTpuuecTBa. [Ipsmas KylnoHOMeTpus u
KYJIOHOMETPUYECKOE TUTpPOBaHME. BHEIIHsSsT W BHYTPEHHssI TeHepauuss TUTpaHTa. TuUTpoBaHUE
ANIEKTPOAKTUBHBIX U 3JIEKTPOHEAKTUBHBIX KOMIOHEHTOB. Omnpe/eneHne KOHEYHOW TOYKU TUTPOBAHUA.
Bunel kpuBbIx TUTpOBaHuA. Annaparypa. [IpeumyiiecTBa 1 orpaHU4eHHs] METO/1a.

[Ipumepsl npaktuyeckoro npuMeHeHus. OnpenenceHUe MalblX KOJIMYECTB KHUCIOTHI MU IIEJIOYH,
ornpenenenue Tnocynbhara Hatpus, onpeaeneuue okucautencit Mn (VII), Cr (V).

Pasznen 5
CIIEKTPAJIBHBIE METO/JIbI AHAJIU3A
5.1. Cnexmpogomomempuueckuii Mmemoo

CrieKTphbl 3J€KTPOMAarHUTHOTO U3JTyYEHUs], EP0 OCHOBHBIE XapAKTEPUCTUKUA U CIIOCOOBI BHIPAKEHU L.
Cnextpel  monekyn. [IpeacraBneHue TOMHOW HSHEPIHMM MOJEKYT KaK CYMMBI AJIEKTPOHHOM,
KosiebaTenbHOll M Bpam@areabHOH. CXeMbl JIEKTPOHHBIX ypPOBHEH MoOseKynbl. (OcoOeHHOCTH
MOJIEKYJISIPHBIX ~crieKTpoB. Croco0bl MOHOXpPOMAaTH3alMU JTy4UCTON SHepruu. OCHOBHBIE Y3JIbI
CHEKTpaJIbHbIX TpUOOPOB. bilok-cxema crnekTpajibHOro npudopa.

3aKOHBI MOTJIOLIEHUS 3JEKTPOMArHUTHOTO M3JIyUY€HHUs M CHOCOOBl MX BhIpakeHus. 3akoH byrepa-
JlambepTa-bepa. BenmnuuHbl, XapakTepu3yomye MOrJIomeHne (ONTHIecKas IIOTHOCTh, PONYyCKaHHe,
MOJIIPHBINA KO3 (GUIIUEHT MOTIIONMIEeHNs ). 3aKOH aITUTUBHOCTH.

CBsi3p MEXIYy CTPOEHUEM COEIMHEHUS U €ro CIEKTPOM MOrJIouIeHHs. AHaU3 MO KojeOaTenbHbIM
(UK) u snextponnsiM (YO, Bugumas) cnektpam. Peakiuu, ucnons3yemsie npu Goromerpuu. Beibop
ONTUMAIBHBIX YCJIOBHM WX TpoBeneHus. BrusHue pazmuunbix dakropos (pH, C, T, 1) Ha momHOTY
00pa30BaHus MOTJIOUIAIONIUX CBET YacTULl. BbIOODP MOTIOIIAOIIEro CBET COeTUHEHMUS.

OnTuMalbHbIN UHTEPBAJ U3MEPSAEMBIX 3HAUEHUN ONTHYECKON MIOTHOCTH. OTKIOHEHHE OT 3aKOHOB
MOTJIOUICHHUS, UX MpUUKHBL. CIIOCOOBI OonpeaeneHus: KOHIeHTpauui, AuddepeHunaibHblii METOl, METO/
KaJTMOpOBOYHOTO rpadrika, METO/ CpaBHEHUSI, METO1 100aBOK. CrieKTpo(OoTOMETpHUUECKOE TUTPOBAHHE.

[Ipumepsl mpakTrueckoro nmpumeHeHus. OmnpeneneHue OTIAENbHBIX JIEMEHTOB: MEOU, MapraHia,
koOasbTa, HUKeIs, Xpoma, xere3a. Onpenenenue Cr(IV) u Mn(VII) npu ux cOBMECTHOM MPUCYTCTBHU.
dotomerpuyeckoe TurpoBanue Fe(lll) u Cu (1) mpu ux coBMECTHOM MPHUCYTCTBUH.

5.2. Jlromunucyenmuwiii Memoo

Buner mromuHucneHnumu W ux kinaccupukanus. OCHOBHbIE 3aKOHOMEPHOCTH MOJEKYISPHON
moMuHeceHIMK. 3akoH Crokca-Jlommens. 3axkon BasuinoBa. KaueCTBEHHBIM MW KOJIMYECTBEHHBIH
JIOMHUHECIIEHTHBIN aHanu3. Anmnapatypa. [Ipumepsl npakTuueckux onpeaeaeHuu.

5.3. Amomno-s3muccuonnovlll anaiuz

Cnektpbl aToMoB. OCHOBHBIE M BO30YXJIEHHBIE JJIEKTPOHHBIE COCTOSIHMS aToMoB. BeposTHocTH
AIIEKTPOHHBIX MEPEXO0JI0B U BPEMSI KU3HU BO30YXKIACHHBIX COCTOSTHUN. XapaKTEPUCTUKH CHEKTPaTIbHBIX
JIUHUMN: TTOJIOKEHUE B CIIEKTPE, MHTEHCUBHOCTD, MOJIYIIMPUHA.

HcTounuku BO30YXKAECHUS: AJIEKTPUUYECKUE paspsiabl, Iiams, IUla3Mma, jasepbl. X OCHOBHbBIE
XapaKTepUCTUKHU: TeMIlepaTrypa, cocTtaB IuiaMeHd. CrekTporpadudeckuii ¥ CHEeKTPOMETPUUYECKUN
METO/Ibl aHAJIN3a, UX OCOOEHHOCTH, 00JIACTH IPUMEHEHHS.

KauectBeHHblii ¥ KOJNMYECTBEHHbIM  aHanu3. KonnuecTBeHHass  3aBUCHMOCTb — MEXIY
MHTEHCUBHOCTBIO CIEKTPAIbHBIX JUHUM M KoHueHTpauud. 3akoH Jlomakuna-Illaitbe. Xummuko-
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CHEKTpaJIbHbIM MeTOJ aHaiu3a. MeToJl SMHUCCHOHHOW crekTpogoroMeTpun miameHu. [Ipoueccsl,
IIPOTEKaIoIME B IUIaMEHU. Annaparypa.

[Ipumepsl mpakTHUeCKOro mnpumMeHeHHs. Pacmm@poBka 5MHCCHOHHOIO CIEKTpa cIjlaBa Ha
crnekTpornpoekrope. OnpeneneHue coaepxanus ogroro u3 nonos: K(I), Na(l), Ca(ll), Mg(ll) meronom
SMUCCHOHHOH CIEKTPOMETPUU ITIAMEHHU.

5.4. Amomno-abcopoyuorHbIL aHATU3.

OcHOBBI MeTOJa, CIOCOOBI MOJYYEHUS IOTJIOMIAIOUIETO CJIOS aTOMOB (THUIIBI aTOMHU3aTOPOB, HX
XapaKTepUCTUKHU). VICTOUHMKM M3IydeHMs, HX XapaKTepUCTUKH. Amnmaparypa. Bo3moxHocTH,
IIPEUMYIIECTBA U HEOCTATKU METO/a, €ro CPAaBHEHUE C IMUCCUOHHBIM METOJIOM.

[Ipumepsl IpaKTUYECKOTO IPUMEHEHUSL.

Pa3zgen 6
METO/bI PA3JAEJIEHUA 1 KOHLUEHTPUPOBAHUA

OcHOBHbIE METOJBI pa3fielieHuss U KOHIICHTPUPOBAHUS: SKCTpakius, xpomarorpadusi. Beibop u
orieHka Merona. OIHOCTyNEHYaTble M MHOIOCTYIEHYAaThle Mpolecchl pasjeneHus. KoaumuecTBeHHbIE
KPUTEpUU: KOHCTAHTa U K03 uiueHT pacnpenenenus. CreneHb u3BiaeueHus, GakTop pasaeneHusl.

6.1. Dxcmpaxyus

Cymnocts Merona. Kmaccuduxanus. KonudecTBeHHBIE KpUTEpUU. DKCTPAKIIMOHHBIE CUCTEMBI.
IIpakTHueckoe MpUMEHEHNE.

6.2. Xpomamoepadghus

CymHocts Merona. Knaccudukanms wmetomoB mo ¢azam, MeEXaHU3M paslelieHHs, TEXHUKa
xpomatorpadupoBanus. MeTosl moyydeHuss xpomarorpaMm. OCHOBHBIE TEOPETHYECKHE IMOJIOKECHHUS.
Konnenmus reopernyeckux tapenok. Kunernueckas teopus.

I"azoBast xpomarorpadusi. OCHOBHBIE Y31bI MPUOOPOB IJIs1 Xpomarorpadudeckoro aHamausa. biok
cxema razoBoro xpomatorpada. Mcnonp30BaHre B aHAIUTUYECKON XUMUH.

XKunkoctHas axacopOumonnas xpomarorpadus. OcHoBbl Merona. OCHOBHBIE Y3JbI NPUOOPOB.
IIpakTHueckoe MpUMEHEHNE.

Tonkocnoiinas  xpomartorpagus. CymHocTb. OCHOBHBIE — XapaKTEPUCTHKH  TOHKOCIOWHOM
xpomarorpaduu. IlogBmwkHocTh Rf.  OCHOBHBIE JJIEMEHTBHI YCTAaHOBOK [UJIsi  XpomaTorpaduu.
KauecTBeHHBIN U KOJTMYECTBEHHBIN aHAIN3.

XKuakocTHO-KUIKOCTHAsT pactpenenautensHas xpomatorpadus. CymHocTs. PacnpenenutenbHas
xpomarorpadus Ha 6ymare. Koapdunuent Rr. PactBoputenu, TexHuka BoinonHeHus. KauecTBeHHbIN 1
KOJINYECTBEHHBIN aHAJIN3.

I'enp-xpomarorpadus.

Nonoobmennas xpomarorpagus. Mounbiii oomen. MonooOMeHHbIe cMoibl. OOMEHHass €MKOCTb.
HonooOmenHoe  paBHOBecue. MoHooOMeHHas — xpomarorpadgus.  MeToasl  MOHOOOMEHHOM
xpomatorpaduu. [IpakTnueckoe npruMeHeHue.

WNonnas xpomarorpadusi.

Ocanounas xpomaTorpadus.

OO1m1ast XxapaKTepUCTHKA XpOMATOTrpapUUeCKUX METOI0B.

Paszpnen 7
JAPYTUE METO/ZIbI AHAJIM3A

7.1. Heghenomempus u mypououmempus

Teopernueckue ocHOBB MeTona. 3akoH Pemes. VYcnoBus  onpeaenenuil.  IIpubopsi,
YYBCTBUTEIHHOCTh M TOYHOCTH MeTona. [Ipumepsl npaktuueckoro npumenenus. Hedenomerpuueckoe
oTipeieNieHne XJI0pUIOB, cylbdaToB B pacTBope. OO0Ias XapaKTepUCTUKA METO/IA.

7.2. Kunemuueckue memoObvl aHanu3a
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Teopernueckne OCHOBbI MeTOJA. THNBl peakUuid, HCIOIb3YEMBIX B KHHETUYECKHUX METOJaX.
Karanutnueckue peakunu. OCHOBHBIE METOJIbI 00OPa0OTKN KMHETUYECKUX AaHHBIX OCHOBHBIE MPUEMBI
KMHETUYECKUX METOJ0B aHaIN3a. YyBCTBUTEIBHOCTh U CEJIEKTUBHOCTh METO/I0OB.

[Mpumeps! npakTryeckoro npuMeHenus. Onpenenenue monmdaena (V1), Bonsgppama (VI), kobanbra
(I1). OGIas xapakTepuCTHKa METO/IA.

7.3. Tepmomempuueckoe mumposanue

TennoBoli >ddekr peaknuu kKak aHaauTHYeCKUi curHai. CymHOCTh MeTtona. Buia KpuBBIX
TEPMOMETPUYECKOT0 THUTpoBaHUs. JlocTOMHCTBa W orpaHuueHuss Metoma. OOJacTe MPAKTHYECKOTO
npuMmenenus. O01as xapakTepucTiKa METo/Ia.

7.4. Paouomempuyeckue memoowvl anaiuzd.

Teopernueckue OCHOBBI Meroaa. KayecTBEHHBI W KOJMYECTBEHHbIM aHanu3. [Ipakthueckoe
npuMeHerne. OO0mIas XapaKTepUCTHKa METOIA.

1.5. Aémomamuzayus ananusa.

[TonsaTne 06 aBTOMATH3AMK U MEXaHU3AIMH XUMHUYECKOT0 aHan3a. COBpeMEHHbIE aHATUTUYECKHE
npubopbl. MaTemaTuueckue METOJbl B TMPAKTUKE pabOThl XHUMHKO-aHAJIUTHUYECKUX JaOOpaTOpHii.
[Tpumenenne OBM.

8. KommiekcHble coeIlMHEHHsI B pacTBOpax.

Ux crpoenne wu kiaccupukanus. Kunermueckas — ycroifumBocTh. TepmoamHaMuveckas
yCTOMUMBOCTh. (CTyleHuYaTble M CyMMapHble KOHCTAHTBl YCTOMYMBOCTH. Pacy€r paBHOBECHBIX
KOHILEHTpAallMi dYacTUIl B pacTBOpaX KOMIUIEKCHBIX cOoeAuHEHUH. [IpuMeHeHne KOMIIIEKCHBIX
COEIMHEHUI B XMMHYECKOM aHalIn3e. MeTo bl pa3pylIeHHs] KOMIUIEKCHBIX COCUHEHUN.

Opranudeckue peareHThl, UX JOCTOMHCTBA U IPUMEHEHUE B XUMHUYECKOM aHAJIN3E.

9. KHCJI0THO-0CHOBHOE TUTPOBAHUE.

[IpuMepbl NOpPaKTHYECKOTO NPUMEHEHHUS KHCIOTHO-OCHOBHOI'O THUTpPOBaHUA. TUTpoBaHUE
XJOPUCTOBOAOPOAHOM, (ocopHOii, YyroapHOH, YKCycHOM KucinoT. OrmnpeneneHue TUIPOKCHIA
HaTpus U KapOoHaTa HATpHUsS IPU COBMECTHOM IMPHUCYTCTBUH, ONpPEACICHUE BPEMEHHON KECTKOCTU
BOJIbI, OIpENICJIEHUE COJIEH aMMOHHS W a30Ta B OpPraHMYECKHX coeAuHeHusx no Ksenpaanio,
ompejeseHue coiell ¢ MPUMEHEHUEM HOHHOT0 oOMeHa. TUTpoBaHMe B HEBOJAHBIX PACTBOPUTEIISIX.

10.CoBpemMeHHbIE METOABI AHAJIN3A

Penmeenocnexmpanvhvle memoow: ananusa.

Teopernueckue ocHOBbl MeToja. (OCHOBHBIE Y3/bl  PEHTICHOCIEKTPAIBHBIX  MPUOOPOB.
[TpakTueckoe npuMenenue. OOmas XxapakTeprucTUKa METO1a.

Macc-cnekmpanvhsie Memoo aHanusa.

Teopetnyeckre OCHOBBI MeToAa. KadyeCTBEHHBI W KOJMMYECTBEHHBINM aHanu3. [IpakTtuueckoe
npuMmenenne. O01as xapakTepucTuKa MeTo1a.

4.3. Pa3nennl 1a00paTOPHOro NPaKTHKYMa.
Paszgen 1. KauecTBeHHbIN aHaIN3
Pa3nen 2. KonnuecTBeHHbIN aHAIN3
Paznen 3. ®u3nko-xuMHUUeCKHe METOIBI aHAITN3a

4.4. Kpatkoe conep:xanue J1a00paTOPHbIX 3aHATHH.
Pasznen 1. KauecTBeHHBIH aHAIN3
N3yuenne xapakTepHbIX peakiuii katnoHoB | — Il ananmuTHueckux rpymm.
Ananu3 cmecu kaTuoHOB | — |1l ananuTHYeckux rpymi B TBEPIOM BEIIECTBE.
N3yuenne xapakTepHbIX peakiuii katnoHoB |V — VI ananutuaeckux rpyrmi.
Ananu3 cmecu kaTuoHOB |V — VI ananutuueckux rpyrin B TBEPIOM BEIIECTBE.
W3yuenne xapakTEpHBIX peakiiii aHHOHOB.
Xpomartorpapuueckuii MeTo1 pa3zesieHus: 1 OOHapyKEeHUs KaTHOHOB.
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bymaxnas ocangounas xpomaTtorpadus.

Ananus cmecu KaTuoHOB | — V| aHanmuTHUecKuX rpynin (cxema pa3iesieHus).

AHanu3 2-X UHAUBUIYAJIbHbBIX COJICH.

Pasznen 2. KoanuyecTBeHHBIH aHAIN3

I'pasumempus. OnpeneneHue cynbdara B BUae cyiabpara Oapus.

Tumpumempus.

Onpenenenue cMecu THAPOKCHIA M KapOoHaTa HATpus B PacTBOPE METOJOM KHCJIOTHO-
OCHOBHOT'O TUTPOBAHHS.

Omnpenenenue coaepkaHusi KaTUOHOB ( KoOanbTa, HUKENA, KaJMHUs, MapraHia, xeine3a u Ap.) U
aHnoHOB (cynbdara, pocdaTa) KOMITIEKCOHOMETPUIECKHM METOIOM.

Omnpenenenue xene3a(ll) mepmMaHraHaTOMETPUUESCKUM METOJIOM.

Onpenenenne meau(ll) nonomerpuyeckum METOIOM.

Pa3znen 3. ®u3suKo-xuMu4ecKHe MeTOAbI AaHAJIN3A

dnexmpoxumudecKue memoowvl.

Onpenenenue coAepKaHUs COJISTHOM M OOPHOW KHCIOT IPU UX COBMECTHOM IPUCYTCTBUU B
pacTBOpe METOIOM MOTEHIIMOMETPUIECKOTO TUTPOBAHUSI.

Omnpenenenue >xeneza(ll) B mpucyrctBum sxenesa (L) ,kob6anbra(ll) B pacTtBOpe Meromom
MOTEHIIMOMETPUICCKOTO TUTPOBAHHS.

Omnpenenenue nuuka (I1) MerogqoM aMnepoMeTpUIECKOro TUTPOBAHMUSI.

Omnpenenenue cynbhar HOHA UIN CEPHOU KUCIOTHI METOIOM BBICOKOYACTOTHOTO TUTPOBAHUS.

Onpenenenue coiep:kaHusi HUTPATOB B BOJHOM pacTBOpE (MPHUPOJHOM OOBEKTE) C MOMOIIbIO
MOH-CEJIEKTUBHOTO 3JIEKTPO/IA.

Onmuyeckue memoobwl.

dotomerpuyeckoe omnpenenenue okenesza(lll), wmemu(Il) B pacTBOpe mNpsIMBIM  HIJIH
nuddepeHaITbHbBIM METOIOM.

doToMeTpHUYECKOe ONpeAelieHne XpoMaT-HOHAa W TepMaHTaHaT-MOHA IMPH HX COBMECTHOM
MPUCYTCTBUU B pacTBOPE.

®otomeTrpuueckoe Tutpoanue xenesa(lll) u megu(Il) mpu UX cOBMECTHOM NMPUCYTCTBUH.

Hedenomerpuueckoe onpenenenue cyabdar-uoHa.

Kunemuueckue, xpomamozpaguueckue u mepmomempuieckue memoobwi.

Omnpenenenue MonubieHa KHHETUYECKUM METOJ/IOM.

Omnpenenenrne cMeCH aMUHOKHCIIOT METOJIOM paclpelenuTeIbHOI XpomMaTorpadun.

Omnpenenenne cratuueckoi oomMennoi eMkoctu (COE) katnonura B H-popme.

Omnpenenenre a30THOW KUCIOTHI METOJIOM TEPMOMETPHUECKOTO TUTPOBAHHUS.

CnexmpanvHvle Memoowl.

PacmngpoBka aMUCCHOHHOTO cleKTpa ciuiaBa Ha cnekrporpadpe OCII-2M.

Omnpenenenue coaepaHUs OJHOTO M3 HOHOB Kajius, HATpus, KalbIUs, JUTUS METOJIOM
OMHUCCHOHHOU ()OTOMETPUH TUTAMEHU.

Omnpenenenue cBUHIA (MU KaAMUS, PTYTH) METOJIOM aTOMHO-a0COPOIIMOHHOT0 aHAIH3a.

KauecTBeHHBIII aHAMM3 METATMYECKOTO CIUTaBa METOJOM PEHTTEHO-(IyOpEeCIeHTHOTO
aHanu3a.

5. O6pa3oBaTre/ibHBIE TEXHOJIOTHHU
HpI/I peamm3anun  JUCHUIIINHBI «AHanuTHYECKasd XHUMHSI» HCIIOJIB3YIOTCA  CIICAYIOLINEC
o0Opa3oBaTelbHbIE TEXHOJIOTHU:
- peﬁTHHFOBaﬂ TCXHOJIOTHA,
- TEXHOJIOTHUS Pa3BUTHSI KPUTUUECKOTO MBIIIJICHUS;
- TEXHOJIOTHUS y4eOHOM JTUCKYCCHH,
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- rpymnmoBas padora.

NHpopMallMOHHbIE TEXHOJIOTUH, HCIOJIb3yEMble TPH OCYLIECTBICHHH 0Opa30BaTEIbHOTO
npoiiecca 1o JUCLUIIINHE:

- TEXHOJIOTUH CMEIIAHHOTO O0YYCHHS.

6. YueOHO-MeTOAMYECKOe 00ecreyeHre CaMOCTOSITeIbHOM padoThl 00y4YaloLIUXCsl

CaMocrosiTenbHast paboTa CTyICHTOB HalpaBiieHa Ha YIIyOJIEHHOE CaMOCTOATEIbHOE M3YUYEHUE
OTJIIENbHBIX Pa3/elIoB U TeM pabouell nporpammsbl. CamocTosiTeNnbHAs paboTa CTYyIEHTOB MPOXOAUT B
dbopMe U3ydeHHs] TEOPETUIECKOro MaTepraia (JeKUUid, peKOMEHI0BaHHOW JIMTEPATYPhl, B TOM YHCIIE U
CaMOCTOSITEIILHOTO TOMCKa MarepuajoB B riobambHOU cetw, BKimoudas DBC). K camocrostenbHOR
paboTe OTHOCUTCSI TaK)Ke MOJArOTOBKA K JIAOOPATOPHBIM 3aHATHUSAM C HCIIOJIB30BAHUEM METOJUYECKHX
YKa3aHWM, PacIlOJIOKCHHBIX Ha caiite onbmmoreku UBI'Y (a1ekTpoHHas OubnmuoTeka):

COopHHUK 3a/1a4 110 a”HaauThYecKod xumuu / MBaH roc. vH-T ; cocT. T. b. XoyeHkoBa .— lIBaHOBO
: MBI'Y, 2011 .— 83 ¢. URL: http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/hochenkova 2011.htm

7. XapaKkTepHCTHKA OLICHOYHBIX CPeICTB /UIA TeKylero KOHTPOJISI YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCTALUM 00YYAIOLIUXCS N0 JUCIHUIIIMHE

KoHTposns Tekymiedl ycneBaeMOCTH OCYLIECTBISETCS II0 PEUTUHIOBOM OLEHKE TEKyllel
ycnieBaeMocTd B 100-6anpHOMN 1IKase, KOTOpasi CKJIaJbIBAeTCsl U3 OLIEHOK 3a PE3yJIbTaThl BBIITOJIHEHHS
CTYACHTOM Ja00OpaTOpHBIX paboT (OIEHMBACTCS TOYHOCTh pE3y/IbTaTa XHWMHYECKOTO aHajiu3a H
KayecTBO OT4éTa IO paboTe), 3a MPaBWIBHOCTh BBINOJHEHUS IUCHbMEHHBIX KOHTPOJBHBIX paboT
pacu€THOro XapaxkTepa, o pe3yabTaTaM cJaul KOJUIOKBUYMOB U UTOTOBOTO 3a4éTa.

PEMTUHI'OBA S OLIEHKA TEKVYIIEN YCIIEBAEMOCTH
10 KypCy «AHaJIUTHYECKAs XUMHUSD»
1) Cpokw BBIMOJHEHUS KAKIOTO M3 BHIOB pabOT OMPEIEISIOTCS MIIaHOM-TPapUKOM ITPOXO0XKICHUSI
MPaKTUKyMa.
2) Jlnst momycka K clade 3K3aMeHa HeoOXOIUMO HaOpaTh He MeHee 35-TH PeHTHHIOBBHIX OAJlIoOB
P YCJIOBUU TIOJTHOTO BHIIIOJHEHUS Y4eOHOT O MJIaHa.
3) Crynenr, HaOpaBmmii B cemectpe MeHee 20-Ti 0aylIoB, K dK3aMEHY HE JOMYCKAeTCsS U MOXKET
OBITh OTUHUCIIEH 32 aKaJJEMHUYECKYIO0 HEYCIIEBAEMOCTb.
4) Illkana nepecyeToB CyMMbI PEHTHHTOBBIX 0AJJIOB B OOBIYHBIC OIICHKH:
e 85— 100 6amioB — «OTIUIHOY
e 70—-840amma - «XOpOUIO»
e 5569 0amnoB - «yAOBJIETBOPUTEIIEHOY.

K cnage 3a4éra 1onmyckaroTcsi CTYJE€HTBI, BHIIIOJHUBIINE BCE 1a0OpaTOpHBIE pabOThl, KOHTPOJIbHbBIE
paboThl M cHaBIIME BCE KOJUIOKBUYMBI C HE MEHEEe 4YeM YJOBJIETBOpUTENbHOH oneHkod. K cpaue
9K3aMEHBbI JIOMYCKalOTCs CTYJIEHTHI, HAOpaBIllMe HE MeHee 35-TU pEeHTUHIOBBIX 0ayuioB. MakcumanbHas
CyMMa PEeUTHHTOBBIX 0aJioB mepen k3aMmeHoM — 60.

DKk3aMeHbl NPOBOJATCA B ()OpME YCTHOIO OTBETAa Ha BOIPOCHI OuIIeTa, COCTOSILEro M3 2-X
TEOPETUYECKHX BOMPOCOB U OJHOM 3a7au pacu€THOro xapakrepa. OTBET OLICHUBACTCS B PEUTHHTOBBIX
O6aytax. MakcuMalibHOE YUCIIO PEHTHHTOBBIX 0aJUTOB 3a 3k3aMeH — 40. DKk3aMeH He 3a4nThIBACTCS, €CITU
olleHKa 3a Hero MeHee 20-Tu 6aymuioB. OKoHYaTeNbHas OLIEHKA 33 3HaHUE TUCIMITIIMHBI CKIIAbIBACTCA U3
CYMMBI OLIEHOK 32 IPAKTHKYM U 3a IK3aMEH.

8. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne THCITUTITHHBI
OcHoBHasi iMTEpaTypa
1. AHanuTHueckas XUMHS: GU3NKO-XUMHUUYECKHE U PU3NYECKUe METObI aHallu3a : yueOHoe ocoodue /
WN.H. Moguan, T.C. I'opOyHoBa, 1.11. EsrenneBa, P.I'. PomanoBa ; MunuctepcTBo 00pa3oBaHus 1


http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+28432+RU%5CIvSU%5Cbooks%5C27757%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+28432+RU%5CIvSU%5Cbooks%5C27757%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/hochenkova_2011.htm
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Hayku Poccuu, denepansHoe rocyaapcTBeHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BbICIIETO MpodeccuoHanbHOro 00pa3oBanus «Ka3zaHCKUI HAITMOHANBHBIN UCCIIEA0BATELCKUI
TEXHOJIOTHYECKUI yHUBEpCUTET». - Kazans : M3marensctBo KHUTY, 2013. - 236 c. : wi., Taour.,
cxeM. - bubnmorp. B kH. - ISBN 978-5-7882-1454- 2 ; To xe [DnexTponHnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259010
2. Eroposa, O.A. OCHOBBI KAUECTBEHHOT'O U KOJMYECTBEHHOTO aHAIN3A | KOHCIIEKT JIGKLIUH /
O.A. Eroposa. - M. : Poccuiickuii yHUBEpCUTET ApYyk0b1 Hapo 0B, 2013. - 142 c. - ISBN 978-5-
209-05160-2 ; To e [DnexTponHslii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=226462
3. Amnanmutndeckas xumus : yaueonoe nmocodbue / A.W. Anapues, T.I1. Anexcanaposa, A.A. Kazakosa,
O.B. Kapynuna ; MunucrepctBo oOpazoBanus u Hayku Poccuiickoit @enepanuu, HoBocubupckuit
rOCYJapCTBEHHBIN TeXHUYeCKuid yHuBepcutet. - HoBocubupcek : HI'TY, 2015. - 92 c. : cxem., Tab.
- bubmuorp.: c. 86-87. - ISBN 978-5-7782-2710-1 ; To xe [DnexTpoHHBIN pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=438291
4. Amnanutudeckas xumus : yuebnoe nocodue / AWM. Anapues, T.I1. Anekcanaposa, A.A. Kazakosa,
O.B. Kapynuna ; MunucrepctBo o0pa3zoBanus u Hayku Poccutickoit deneparnuu, HoBocubupckuit
roCy/1apCTBEeHHBIN TeXHUYeCckuil yHuBepcuret. - HoBocubupck : HI'TY, 2015. - 92 c. : cxem., Ta01.
- bubmuorp.: c. 86-87. - ISBN 978-5-7782-2710-1 ; To e [DnekTpoHHBIN pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=438291
5. Pemenne 3a1a4 mo ananuTU4eckoi xumuu : yaeoHoe nocodue / I'.H. llpaitoman, I1./1. Xanduna,
O.H. bynrakosa, H.B. lBanoBa ; MunuctepctBo o6pasoBanus u Hayku PD, OenepanbHoe
rOCyJapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO MPOPECCHOHATBHOTO
oOpa3zoBanus «KeMepoBCcKuil rocyapcTBeHHBIN yHUBepcuteT» ; moa pea. I'.H. HlpaiiOman. - 3-e
u3 ., nepepabd u jom. - Kemeposo : KemepoBckuii rocynapctBeHHbli yHuBEepeuTeT, 2015. - 208 c. :
tabu. - ISBN 978-5-8353-1821-6 ; To xe [DnekrpoHHbIit pecypc]. -
URL.://biblioclub.ru/index.php?page=book&id=437487
JlonoIHUTeIbHAS JTUTEpaTypa
1. ®apyc, O.A. Ouznueckne U PU3NKO-XUMUUYECKUE METOJIbI aHAIM3a: JIAOOPATOPHBIM MPAKTHKYM :
yuebHo-MeToauueckoe nocooue / O.A. @apyc, I'.U. Sxymesa. - M. ; bepnun : lupexr-Menua, 2015. -
78 c. : . - bubnumorp.: c. 60-62. - ISBN 978-5-4475-5682-2 ; To xe [DnexTponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=375309:
Pecypcbl nHpOpMaIIOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «HTepHeT»:
Cucrema »DIEKTPOHHOM TOJAEPKKH oOpa3oBareabHOro rmpoiecca «Moil yHUBEpPCHTET»
https://uni.ivanovo.ac.ru
[TpodeccnonansHbie 6a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI:
OBbC «YHuBepcuTerckas OubdanoTeka onnaitay Www.biblioclub.ru
DnekrponHas oubauorexa MBI'Y _http://lib.ivanovo.ac.ru
Dnextponnsiii karaior Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[Tporpammuoe oOecriedueHue: omepanuonHas cucreMa Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office, uarepuer-6paysep Internet Explorer, Moii yHuBepcurer.

9. MaTepuajabHO-TeXHUYECKOE oDecTedyeHne T CIHIMIMHBI

VY4eOHblE ayAUTOPUH:

- IS IPOBEJCHUS 3aHATUN JIEKIMOHHOTO THIA C KOMIUIEKTOM CIEHUAIU3UPOBAHHON Yy4eOHOM
MeOenM M TEXHHYECKUMH CpEACTBAMH OOYYEHHs, CIYXKAallUMH JUIsl TPEIOCTaBICHUS YydeOHOMH
uH(popMaluu O00JIbIION ayIUTOPUN;

JlaGopatopus, ocHaleHHas 1a00paTOPHBIM 000PYAOBAaHHEM, KOMILJIEKTOM CIELUAIN3UPOBAHHON
yueOHOI MeOeNr U TEXHUYECKHUMHU CPEeICTBAMU O0YUEHHUS.
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http://biblioclub.ru/index.php?page=book&id=226462
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- AtoMHBIHI abcopOImomeTp criekTpomeTp «KBanT» - 1 mmiT.

- PentrenoBckuii ¢piryopumerp «Crapk» - 1 mir.

- ®otomeTtphl U KonopuMeTpsl (KOO, KOK-2, KOK-3, ®OK-56M) - 7 mT.

- Hepenomerpsr (HOP, HOM) — 2 mt.

- Monomepst — 5 mir.

- biioku aBTomMarnueckoro tutpoBanust BAT — 7 mir.

- CnektponpoexkTop — 1 mrt.

- Ocuumomerp — 1 mit.

- YCTaHOBKY /JIs1 aMIIEPOMETPUYECKOTO TUTPOBAHUS — 2 HIT.

- Hentpudyru — 3 mr.

- Becor ananutnueckue BJIP-200 — 16 .

- CymmibHble mIKagbl — 2 mT.

- MydenbHas neub — 1 mr.

- XuMuueckas nocyja

- XMMUYECKUE PEaKTUBbI

[Tomenienue aJis CaMOCTOSITENILHOM pabOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHalIN3UpOBAaHHON
yueOHOM MeOenH, KOMIIBIOTEPHOW TEXHHKOW C BO3MOXHOCTBIO MOAKIIOUEHHUs K cetu «HTepHeT» u
obecnieuenuneM gocryna B QUOC.

JleMoHCTpallMOHHOE O0OpY/IOBAaHUE U Y4EOHO-HATTISIAHBIE MOCOOMS ISl 3aHATUN JIEKIIMOHHOTO
TUIa, 00ECTICYNBAIOIINE TEMATHUECKUE MILTIOCTPAITUH: 3JICKTPOHHBIE TOCOOUS (TIPE3eHTAIINH )
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[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 T.II. Kycrosa

(moamnuce)
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