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1. lesiu 0cBOEHUSA TUCIUTIIHHBI

[lenpt0 OCBOCHUSI NUCIUIUIMHBI «AHATUTHYECKAs XHMHS» SBISACTCS HW3y4e€HHE OCHOBHBIX
TGOpGTH‘-I@CKI/IX HOHHTI/Iﬁ aHaHHTquCKOﬁ XUMHHU, METOA0B KAYECTBCHHOT'O 1 KOJIMYECTBCHHOI'O aHAaJIN3a
COCTMHCHUH, CIy)KaIllMX OCHOBOW TpuU pa3pabOTKe M HCCICAOBAHWHM JIEKAPCTBEHHBIX CPEICTB U
6I/IOJIOFI/I‘-I€CKI/I AKTUBHBIX BCIICCTB, a TaKXKeE H3yquHe OCHOBHBIX MECTOIAOB KOJIUYCCTBCHHOI'O
OTIpeIeTICHUSI COSIMHEHUH, TPUMEHSIEMBIX TIPH TTPOU3BOACTBE (PapMaKOJOTUUECKHUX MperapaToB. Takke
ICJIBKO OCBOCHHUA y1<a3aHH01>'1 AUCHUIIINHBI SABJISACTCS IOATIOTOBKA 6aKa.HaBpOB K z[anLHeﬁmeﬁ Haquo—
HCCJIEIOBATENIbCKOM JiesATeIbHOCTH B yupexacHusx PAH B oOmactu uccnenoBanusi OMONIOTHYECKH
aKTUBHBIX BEIECTB, B JIA0OPAaTOPHSX, OCYIIECTBIAIOUIMX KaK pa3pabOTKy M MPOHM3BOJCTBO, TaK M
KOHTPOJIb Ka4eCTBa JIGKAPCTBEHHBIX CPEJICTB, a TAKXKE JIJISl TPETIOIaBaHMs XUMHUYECKUX TUCIIUTLUINH.

2. MecTo nucuMiuIinHbl B cTpykrype OIl

JuctumnimHa «AHaTUTHYECKash XHMHsS» OTHOCHTCS K 00s3aTeNbHON YacTH 00pa3oBaTeNbHON
pOrpaMMel. Y CIIENTHOE OCBOCHHE TaHHOM AMCHUIUIMHBI OyJIeT CI0COOCTBOBATh TOTOBHOCTH CTY/ICHTOB
K U3Yy4eHHIO (PU3MUECKOW XMMHH, YCIICHITHOMY MPOXOXKICHHIO MPOU3BOACTBEHHON mpaktuku, HUP,
MIPOM3BOJICTBEHHOW MPAKTUKHU, MEJaroruueckod. a Takke B HayYHO-HCCIENOBATENbCKOM padoTe B
00J1aCTH TEPMOANHAMUKN XUMHUECKUX PEAKIUH, IPOLIECCOB KOMILJIEKCOOOpa30BaHuUs B paCTBOPAX.

CTyneHT, NpUCTYyMaoMUi K U3y4YEeHUIO AUCLHUILIMHBI, JOJDKEH 00sagaTh 0a30BbIMH 3HAHHUSIMU

oOmieli ¥ HEeOpraHMYeCKOW XHWMHUHM, YMEHHEM pellaTh THUIIOBBIE 3a/laud IO pacueTaM pPaBHOBECHH B
pacTtBope.

J1s1 OCBOCHHUS JAHHOM JMCUUIUIMHBI 00 yYarOIIUHCS TOJKEH:

3HaTh: OCHOBHBIE KJIACCHI HEOPraHUYECKUX COECIMHEHNM, X OCHOBHBIE XUMUYECKHE CBOMCTBA;

YMeTb: TpPOBOJUTH HANPABICHHBIM IOMCK, aHAIM3UPOBAaTh M pedepupoBaTh Y4eOHYIO
JUTEpaTypy, BbIpabaThIBaTh Ha OCHOBE €€ pAlMOHAJIBHOTO AaHah3a CBOI TOYKY 3pEHHS MpH
OOBSICHEHUN HKCIEPUMEHTAIbHO HaOII0aeMbIX SIBICHUH; Paclo3HaBaTh KJIACCHI COCJUHEHUH MO MX
XUMHUYECKOH (hopmyre.

VMeTp: HaBBIKM COCTaBJICHHS YpPaBHEHMI OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX IPOLIECCOB U
peakiuii HFOHHOTO OOMEHa, TUIPOJIN3a COJICH; TMPeCTaBIeHUs 00 0OCOOCHHOCTSIX TUCCOIMAIIUN CIIa0bIX
JIEKTPOJINTOB B BOJHBIX PaCTBOPAX; HABBIKHM MPOBEIEHUS AIEMEHTAPHBIX XUMUYECKHUX OIIBITOB.

3. [lnaHupyemble pe3yJibTATHI 00yUeHHs MO0 TUCIUTITHHE

3.1. KomnereHnuuu, (pOpMUPOBAHUIO KOTOPHIX CIIOCOOCTBYET TUCIUIJIMHA

[Ipu ocBOCHMM AUCHUILTUHBI (OPMUPYIOTCS CIEAYIOIINE KOMIETeHIIMH B coOTBeTcTBHH ¢ DI'OC
BO no nanHOMy HampaBJIEHUIO MOJTOTOBKH:

a) obmenpodeccruonansusie (OIK):

OIIK-2 crocoOHOCTh TPOBOJAUTH C COOJIOIEHHEM HOPM TEXHHUKH O€30MacHOCTH XUMHUYECKUN
OKCIIEPUMEHT, BKIIOUasi CHHTE3, aHaIN3, U3yUYeHHUE CTPYKTYpPhl U CBOWCTB BEIIECTB W MaTepUalOB,
HCCJIETOBaHKE MPOLIECCOB C UX yYACTHEM;

6) npodeccuonansusie (I1K):

ITK-1 criocoGHOCTh BHIOMPATh U UCIOIb30BaTh TEXHUYECKUE CPENICTBA U METObI UCTIBITAHUM ISt
pElIeHHs HCCIEeNOBATENbCKUX 3a/1ad XUMUYECKOW HAMPaBICHHOCTH, IMOCTABJICHHBIX CIICHUATHCTOM
0oJiee BHICOKOM KBaM(pUKaIuu

IIK-3 cnocoOHOCTh MPOBOAMUTH HCCIENOBAHUS OOpPA3LOB JICKAPCTBEHHBIX CPEACTB, MCXOTHOTO
CBIpbSl U YHNAKOBOUHBIX MAaTE€pPHAJIOB, MPOMEXKYTOUYHON MPOAYKIMH M OOBEKTOB MPOU3BOJCTBEHHOU
CpeIbl B TOM YHUCJIE C UCTIOJIb30BAHUEM TEXHUYECKUX CPEJICTB

3.2. [lepeyeHb NIAHHPYEMBIX Pe3yJabTATOB 00y4YeHHS] MO AUCHUILINHE, COOTHECEHHBIX C
(popmupyeMbIMU KOMNETEHIHUAMH

B pe3ynbTaTe 0CBOCHHS IUCHUIUIMHBI 00yYaOIHICs TOJIKEH:
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3HaTh:

TEOPETUUYECKHE OCHOBBI KJIACCUYECKMX METOJ0B XMMHUYECKOIO aHaIn3a; TEOPETUYECKHE OCHOBBI
IIUPOKO MPHUMEHSAEMBIX (U3NKO-XUMHUECKUX METOJIOB aHaiu3a (IMHCCHOHHAs U abCcopOIMOHHAs
CIIEKTPOCKOIIUS,  AJICKTPOXUMUYeCKHe U  Xpomarorpaduueckue wmetonel) (OIIK-2);  umets
MPEJICTABICHHE O TEOPETHUYECKUX OCHOBAX M AHATMTHYECKUX BO3MOXKHOCTAX (DU3UYECKUX METOOB
xumudeckoro ananusza (AAMP-, DIIP- cnektpockonus, paaunomerpudeckue metonbl u ap.) (I1K-3);
METOJMKU MPOBEJCHUS KAYECTBEHHOIO M KOJMYECTBEHHOTO XMMHYECKOIO aHalin3a KJIACCHYECKUMU
xumuueckumu Metoaamu (I1K-1); MeTonuku mpoBeAeHUS XUMHUYECKOTO aHAIW3a OCHOBHBIMH (DHU3HKO-
XUMUYECKUMH ~ METOJaMH  aHajuu3a  (OMUCCHOHHass W a0COpOIMOHHAs  CIEKTPOCKOTHS,
AJIEKTPOXUMHYECKHE U XpomaTorpadudeckue Metosl) (OI1K-2);

YmeTs:

OPUMEHSTh 3aKOHbl XHMHUU JJIsl MPaBWJIBHOM HWHTEpIpeTaly pe3yabTaToB H3MEpPEHHH Mpu
npoBeaeHun xumuueckoro ananuza (I1K-1); BBIMONHATH XMMHUYECKHE AaHAIU3Bl KJIACCHUYECKUMU
XUMHYECKMMH METOJaMH ¥ OCHOBHBIMH  (DM3UKO-XMMHUYECKHUMHU METOJaMU (IMUCCHOHHAs H
abcopOIMOHHAs CIEKTPOCKOIUS, SJIEKTPOXUMHUYECKHE U XpoMaTorpapudeckue merosl) (OITK-2)

Nmers:

HABBIKM BBIOOpAa METO/Ja XMMHYECKOTO aHAIHW3a M IUIAHUPOBAHUS ONTHMAIBHBIX YCIOBHH €ro
npoBenenus (I1K-1); HaBbIKM BBITTOJIHEHUS] OCHOBHBIX ONEpalluii XUMUYECKOr0 aHaIn3a (B3BEIIMBAHUE,
pacTBopeHue MpoOkI, pa3aeleHue CMeCcel BEIIeCTB, MPOBEACHUE aHATUTUICCKUX PEaKIUil, THTPOBAHUE
u np (OIIK-2); HaBbIkM pabOTHl Ha CEPUHUHBIX XUMHKO-aHAIUTHYECKHX mpudopax ((oromerpax,
MOHOMEpax, TuTpaTopax u ap.)(OIIK-2).

4. O0beM U coepKaHNe TUCHUNIMHBI

OO0BeM IUCIUIUIMHEI cocTaBigeT 17 3aueTHBIX equHull (612 akageMHMYECKUX YacoB).

4.1. Conepxxanue TMCUMILTHHBI N0 pa3aeaaM (TeMam)

OO0beM MHOW KOHTAaKTHOW PabOThI M CAMOCTOSITEIBLHON PabOTHI 00yYaIOmMIEerocs Mo JAUCIHUILINHE
yKa3aH B y4eOHOM IJ1aHe 00pa30BaTEIbHOM MPOrpaMMBbI.

Ne Bunel 3anaruii, ux DopMBI TEKYIIETO
n/m Paznienbl (Tembl) e 00beM KOHTPOJISI yCIIEBAEMOCTH
JIACIUATUTAHBI 3
z 3ansTHs 3aHsTH DopMBI TPOMEKYTOUHOU
© JNEKIHOH- ceMuHap- aTTecTaluu
HOIr'0 TUIia CKOI'O THIIa
1. | KagecTBeHHBIH XUMHUYECKUI aHAIH3 3 20 30 3 KOJUIOKBHYMa IO TEMam

JTAHHOTO pa3JieNna, OTYETHI 1Mo 3
71a00paTOPHBIM paboTam

2 TeopeTnueckue OCHOBBI 3 20 30 2 KOJIJIOKBUYMA I10 TeMaM
AHAIMNTUYECKON XUMUHU JaHHOTO pa3Jieia, OTYETHI Mo 2
nabopaTtopHbIM paboTaMm
3 KonuuectBenHsblit XUMUYECKUN 3 28 36 2 KOJUTOKBHYMa TI0 TeMaM
aHaJn3 JAaHHOT'O pasJzieiia, OTYETHI 110
10 abopaTopHbIM paboTam
Hroro 3a cemectp: 68 96 3ader. DK3aMeH
4 OIEKTPOXUMHUUICCKHE METOIBI 4 20 24 1 KONJIOKBHYM TIO TeMaM
aHalm3a JAHHOTO pa3jena, OTYETHI Mo 5
nabopaTopHBIM paboTaM
5 CriekTpabHBIE METOIBI aHATN3a 4 20 24 1 KONJIOKBHYM TIO TeMaM

JAHHOTO pa3zelia, OTYCTHI 10 5
nabopaTopHBIM paboTaM

6 Pewenve 3agau no teme «@PU3HKO- 4 18 2 KOHTPOJIbHBIE PadOTHI
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XAMUYECKHE  METOJbl  aHaJIu3a»
(pemieHue  3aJa4  TOBBIILIEHHOM
CJIO’KHOCTH)
7 MeToapl pasnenenus u 4 12 12 1 KOMIOKBUYM IO TEMaM
KOHIICHTPUPOBAHUS JTAHHOTO pa3jiesia, OTYETHI 10 3
J1a00paTOPHEIM paboram,
JIoMallHee 3aJaHue
8 Jpyrue METObI aHaIU3a 4 12 12 OT4eTHl N0 2 51a0OpaTOPHBIM
paboTam, TOMaITHee 3aJaHue
Hroro 3a cemecTp: 64 90 3auer. DK3aMeH
HToro: 132 186

4.2. PazBepHyTO€ ONMCaHNe COAEPKAHUS AUCUHMILIMHBI N0 pa3aejaM (TeMam)
Paznea 1
KAYECTBEHHBIN XUMWUYECKUN AHAJIN3

[TonsiTue 0 Hayke «AHamuUTHYECKas XUMHUsS», € 1enu W 3amaun. Kiaccudukamumss MeToI0B
XUMUYECKOro aHanu3a. OCHOBHBIE 3Tallbl Pa3BUTUSI AHAIIUTUYECKOW XUMHUU. JHAUCHHE aHAIUTHYECKOU
XUMHUHU B HAPOJHOM XO35MCTBE, HayKe, €€ CBA3b C APYTMMH HayKaMHu.

[lonsiTHe O KAYECTBEHHOM XHWMHUUYECKOM aHaliM3e. AHAJIUTUYECKUE pPEaKIUU, HUX CBOMICTBA.
Cneunduueckue, CelIeKTHUBHBIE M TPYINIOBbIE pPEAreHTHl. YCIOBUSA BBINOJIHEHUS aHATUTHYECKUX
peaKLHuii.

JIpoOHBIN ¥ CUCTEMATUIECKUI METObI KAYECTBEHHOTO XMMHUYECKOTO aHaau3a. MeToabl pa3ieicHus
MOHOB B CUCTEMAaTUYECKOM aHAIU3E.

CepoBosiopoiHbie U 0eccepOBOAOPOAHBIE CXEMbl CUCTEMATHYECKOTO aHalIM3a. AHAIUTHYECKas
KJIaccu(UKaIKs KATHOHOB B KHCJIOTHO-IIETOYHOM cxeMe aHanu3a. Knaccudukanus aHHOHOB.

Pa3zgen 2
TEOPETUYECKUE OCHOBBI AHAJIMTUYECKOM XUMUN

2.1. CunbHbIC U c1a0ble 2JICKTPOJIUTHI.

3aKOH JEHCTBYIONIMX MacC AKTHUBHOCTH, KO3((UIMEHTH aKTUBHOCTH. TepMOIWHAMUYECKas,
KOHILEHTPALlMOHHAs U YCIIOBHAsA KOHCTAHThl paBHOBECUS, UX B3aUMOCBS3b.

Teopuss kucioT M OCHOBaHMM AppeHuyca, HpoToauTHdyeckas Teopusi bpéHcrena-Jloypu.
Knaccudpukamus pacTtBopuTeledl MO WX MNPOTOJUTHYESCKUM  CBOMCTBaAM. ABTONPOTOJIHU3
am¢punpoTHeIX (ampoTepHbIX) pacTBopuTeneil. MoHHOe mpousBeneHue BOAb.. BomopomaHsbIii
nokazatenb (pH). [llkana KUCTOTHOCTH BOAHBIX PACTBOPOB.

CunpHble W cnabble KUCIOTHL. Jluccomumanms cna0bIX KHUCIOT, KOHCTAHTHI KHUCIOTHOU
aucconuanuu. KuciotHas aucconumanus akKBa-KOMIUIEKCOB KAaTHOHOB METAJUIOB  (THAPOJIN3
KaTUOHOB), KOHCTaHTHI KUCIOTHOM JUCCOLUAIMU (TUAPOIIN3A).

CunpHble u ciaOble oOcHOBaHus. Jluccomuamus cla0bIX OCHOBaHMM, KOHCTaHTHI OCHOBHOM
mucconuanuu. OCHOBHAsE IHCCONMANAS AHUOHOB CIA0OBIX KUCIOT (TUAPOIH3 AHUOHOB), KOHCTAHTHI
OCHOBHOW auccouuanuu (ruaponusa). ConpsiKEHHbIE MPOTOJIUTHYECKUE (KUCITOTHO-OCHOBHBIE) Mapbl.
BzanMocCBsI3b KOHCTAHT UX KUCIIOTHOW M OCHOBHOM JIMCCOIMAITUH.

Crenenp nuccolManvy ciaboro 3JIeKTPOJUTA, 3aBUCUMOCTh OT KOHIIEHTpPAllMM U KOHCTaHTHI
JUCCOIUAIUY.

Pacuéter pH B pacTBOpax CHIBHBIX KHUCIOT W OCHOBAaHHM, B PAcTBOpax CJa0BIX KHUCIOT W
COIPSDKEHHBIX ¢ HUIMU OCHOBAHUH, B paCTBOPax cJIa0bIX OCHOBAHUH U CONPSDKEHHBIX C HUMU KUCIIOT.

Hucconmarusi cnabbIX MHOTOOCHOBHBIX KHCJIOT W OCHOBaHWW. KOHCTaHTBI CTymeHYaTon
aucconuanuu. Pacuérel pH ¥ paBHOBECHBIX KOHLEHTPALM BCEX IPOAYKTOB CTYIIEHYaTOU
JUCCOITUALUY.
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PactBopel amdponuToB, pacuérel pH. PacTBopel cMeceil HECKONTBKUX KUCIOT WU OCHOBAHUIA,
pacuétsl pH.

2.2. BytepHbie pacTBOpHI.

Ux cocras, cBoiicTBa u mpuHIuN aewctBus. Pacuérsl pH Oydepubix pactBopos. bydepnas EMKOCTS.

2.3. Peakiiuu OKHUCJIEHUSI-BOCCTAHOBJICHUS.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE (PEA-OKC) MOTEHIMANbI, PUHIIMI UX W3MEpPEHHUs. Y paBHEHUE
Hepncra. CtannapTHbIN OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIN (PEA-0KC) MOTEHLIMAJ. Y CIIOBHBIN pea-0KC
MOTEHIUAI.

Pacuér xoHCTaHTBI paBHOBECHS] U HAIPABJIEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PpEAKIUHU I10
CTaHJAPTHBIM PeN-OKC NoTeHIuanaMm. PakTopsl, BIUAIOIINE HA PEI-OKC MOTEHIMAJIBI M HAIlpaBJICHUE
peaKkiuu.

CKOpOCTh U MEXAHHU3M PEAKLHIl OKUCICHUS-BOCCTAHOBIICHUS.

2.4. PaBHOBECHE 0CaJIOK-PaCTBOP.

[IpousBenenne pactBOpUMOCTU. PacTBOpuMOCTh. DaKTOpbl, BIUSIONIME HA PaCTBOPUMOCTD.
CouneBoii 3¢ pexT.

MeTtoasl pacTBOpeHMsI OCalIKOB. Pacuérel pacTBOPUMOCTH B BOJE, B PACTBOpPE C H3OBITKOM
0CauTelNs, B KHCIIOTAaX, MIEI0YaX, 3a CUET peaklnii KoMIiekcooobpa3zoBanus. KapOonusarus.

PaBHOBecust mpu ocaxKaeHUM 2-X MaJOPAaCTBOPHMBIX COCIUHEHHMHA ((DPAKIIMOHHOE OCAXKIICHUE).
Pacuér ycioBuii pazneneHus.

Coocaxnenune. [Ipuanabl coocakieHust (a1copOIns, OKKITIO3HsI, H30MOp(hU3M).

Konnounueie pactBopsl, ux cBoiictBa. CTpoeHue KOUIOUIHBIX YacTull. Koarynsuus KOJUIOUIHOTO
pactBopa. [lentuzanus ocaaxa.

Pa3nean 3.
KOJIMYECTBEHHbBIN XUMHWYECKUI AHAJIN3.

Krnaccudukanus MeTo10B KOJIMYECTBEHHOT'O aHAIH3A.

3.1. I'paBuMeTpHrYECKU aHATU3

Meroabl rpaBUMETpUYECKHUX orpeAeneHnil. CxeMa TrpaBUMETPUYECKOrO aHaliu3a MO METONy
OCaXKJICHHUSL.

dopma ocaxneHusi, TpeboBaHuUs K Hed. DakTOphl, BIUAIONIME HA TMOJIHOTY OCAXKICHUS.
OTHOCUTENBHOE NEPECHIIEHNE M CTPYKTypa OCaAKa. YCIOBHUS OCAXICHHS KPUCTAUIMYECKUX U
amMop(HBIX 0caKoB. ['oMoreHHOE OCaKIeHNE (METO T BO3HUKAIOIINUX PEareHTOB).

KonnuectBeHHOE  pa3fieieHHe METOJOM  OCaXACHUA  (CEJIEKTMBHOE  OCAXKICHUE) IMYTEM
perynupoBanusi pH. Pacu€r ycnoBuil cenexkTuBHOro ocaxaeHust ruapokcua xenesa (I1I) ammuakom B
npucyrctBun Maraus (II). CenekTuBHOE oOcCaXJIeHHWE C HCIIONIB30BaHUEM KOMILJIEKCOOOpa30BaHUSI.
Pacuér ycnoBuii ocaxnenus kanpuus (II) okcanatom ammonus B npucyrctBun Maraus (I1).

Baxueiimue opranuueckue ocaautenu. X 1ocTOMHCTBA M MPUMEHEHUE B TPaBUMETPUUECKOM
ananusze. ['paBumerpudeckas Gpopma, TpedoBanus K Heil. PacuéThl B rpaBUMETPUUYECKOM aHATHU3E.

3.2. TUTpUMETPUYECKHI aHATU3.

Krnaccudukanus METO0B TUTPUMETPUUECKOTO aHamu3a. BUABI TUTPHUMETPUUECKHUX OIPEICTICHHIA:
npsiMOe W OOpaTHOE TUTPOBAHHE, OMpPEACIICHUE IO 3aMEIICHUI0, peBepCHBHOE. MeTonbl (CrocoOsbl)
ONpEeIETICHUS: METO] OTJEIbHBIX HABECOK U METOJ] MTUIIETUPOBAHUSI.

3aKOH DKBUBAJCHTHBIX OTHOIICHUWH. OKBUBAJCHT, (akTop SKBUBAIECHTHOCTU. CmocoObI
BBIPQKEHUSI KOHLEHTPALlMK B TUTPUMETPUM (MOJISIpHAs, MOJISIpHas KOHLEHTpalMs >KBHUBAJICHTA
(HOpManbpHas), TUTpP, YCIOBHBIM THUTP, TMOMPABOYHBIM KOIDPUIIMEHT K KOHIECHTpALMH), WX
B3aMMOCB$3b. Pacu€Thl B THTPUMETPUUECKOM aHAIU3E.

Crannmaptabeie (paboume pacTBOpPBI), METOABI HMX CTaHAApTU3anuH. [lepBUYHBIE CTaHAAPTHI,
TpeGoBaHus K HUM. Bropuunsie crangapTsl. DuKcaHabI.

3.2.1. Kucnomno-ocnognoe mumposganue.
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CymHocts MeToma. TpeOoBaHust K peakiusM, pabodume pacTBOpHl, HMX NPUTOTOBICHHE U
CTaHJapTU3aLKs.

[TocTpoeHre KpPUBBIX TUTPOBAHMS CHJIBHBIX M CIAOBIX KHCIOT M OCHOBAaHWH, MHOTOOCHOBHBIX
KHCJIOT U OCHOBaHWi, cosieil. CTeneHb OTTUTPOBAHHOCTU. CKa4OK Ha KPUBOW TUTpoBaHUs. DAKTOPHI,
BIIUSIONINE HA XapaKTep KPUBOM TUTPOBAHMS U BEJIMUUHY CKAYKa.

Kucnorno-ocnoBHble uHANKaTOphl. MoHHAas u xpomodopHas Teopuu HHIUKATOpoB. MHTepBan
nmepexoia OKpackM U ToKas3aTelb THUTPOBaHUS WHAMKaTtopa. HWHaukartopHbele omuOKu. Bribop
WHJUKATOpA JJI YCTAHOBJICHUS! KOHEYHOW TOYKM TUTpOBaHUs. CMEIIaHHbIE MHANKATOPBI.

3.2.2. Tumpogarue no memooy ocaxdcoeHusl.

CymHocth MeTona. TpeOoBanusi k peaknusMm. [locTpoeHune KpuBBIX THTpoBaHUs. DaxTophl,
BIIUSIONINE HA XapaKTep KPUBOM TUTPOBAHMS U BEIMUUHY CKAYKa.

Aprearomerpus. (Pomanomerpus). CymHOCTh MeTOAa, pabouyue pacTBOPHI, MX CTaHAApTHU3AIHUA.
Metoabl (UKCHpPOBAaHUS TOYKM SKBHBAJEHTHOCTH: MeToAsl Mopa, @ombrapaa. Ilpumenenue
azcopOIMOHHBIX HHAUKATOpoB. Metoa dastHca. [IpakTHdyeckoe mpuMeHEHHE.

Mepkypomerpust. CymHocTs MeTona, pabouuii pacTBOp, €ro craHaapTuizauus. MHIUKATOpEI.
[IpakTHueckoe NprUMEHEHHE.

3.2.3. Tumpogarue no memooy KOMNIeKCO0OPa308aHus (KOMNIEKCOMEMPUsl).

CymHocth MeTona. TpeGoBaHUS K peaKIUsIM.

Mepkypumerpusi. CyIIHOCTb MeETOAA, paboOuMii pacTBOp, €ro craHaapTuzauus. MHIUKaTOpEI.
[IpakTHueckoe NprUMEHEHHE.

Kommnekconomerpusi  (xemaromerpusi). CymHOCTh MeToAa, pabouuii  pacTBOp, €ro
CTaHJapTHU3ALUS.

VYcnoBHBIE KOHCTaHTBI ycTOM4YMBOCTH. IlocTpoeHume KpUBBIX THUTPOBAHUS IO METOAY
KOMILJIEKCOHOMETpUH. PaKTOPBHI, BIHUSAIONIME HA BEJIMYUHY CKa4Ka HA KPUBON TUTPOBAHUSA.

Baxneiimne  METaNIOXpOMHBIE  MHAMKATOPbl  (METAJUIMHIMKATOPBI),  NPUMEHSIEMBIE B
KOMIUIEKCOHOMETPUH, MPUHIUH UX AeicTBus. Cniennduyueckrie HHANKATOPDIL.

CriocoObl  XenaTOMETPUUYECKOro  TUTPOBAaHUS:  MIpsMoe, oOpaTHoe, 0  3aMEUICHHUIO,
ankanuMerpudeckoe. GakTopsl, ONMPeAESIONUe C1oco0 TUTPOBAHUS.

[IpuMepbl NpaKTUYECKOTO IPUMEHEHHUSI KOMILIEKCOHOMeTpun. OnpeneneHue Kainblusl, Mardus,
IMHKA, KaJMHs, HUKeds, KobanpTa, Maprasima, enesza, amtoMuHusa. OrnpeneneHue oOuiei
xécTkocTu Boabl. Onpenenenue cynbdara, hpocdara u 1pyrux aHMOHOB.

3.2.4. OxucaumenbHo-80CCMaHO8UMeENbHOE MUMPOBAHUE.

CymHocts Metona. TpeGoBaHMs K peakiusM. ABTOKaTaJUTHYeCKHe peakuuu. MHIynnpoBaHHBIC
(compsxenHblie) peakiuu. CrocoObl GUKCHPOBAHUSI TOYKH IKBHBAJICHTHOCTH. MHmukaTophl. Pen-okc
uHAuKatopel. [IpuHIMH WX AeWcTBUS, UMHTepBal mnepexona. Munukaropusle omubku. IlocTpoenue
KpUBBIX TUTpOBaHHs. PaKTOphI, BIUSIOIIME HAa BEIWYMHY CKauyka Ha KpUBOM TUTpoBaHus. Kpusble
TUTPOBAHUS CMECEU HOHOB.

[lepmanranatomerpusi. CymHOCTh, pabo4yWii  pacTBOp, €ro MPUTOTOBJICHUE, XpaHEHHUE,
CTaHJapTU3aLU.

[Ipumepsl MPAaKTUUECKOTO TMPUMEHEHHs TmepMaHranatomerpuu. Omnpenenenne xene3za (II).
Omnpenenenne xene3a (III), cmocobsr BoccTanoBnenus xene3a (II) mo >xenesza (II), mpegoTBpamieHue
WHIYLIMPOBAHHOIO OKMCIIEHUs Xiopuaa. OnpeneneHue Maprasua, epekucu BoI0poJa, OKCaIaTOB.

Honomerpus. CymHocTh, paboyre pacTBOPbI, UX MPUTOTOBICHHE, XPAaHEHWE W CTaHIAPTHU3ALMSL.
Kpaxman kak uHIuKaTOp.

IIpumepsl mnpakTHdeckoro mnpuMmeHeHus uoxomerpuu. Omnpenenenue sxenesa (II), memm (II),
NEPEKHUCH BOJIOPOAA, KUCIOT.

buxpomaromerpus. CymHocTh, paOouuii pacTBOp, MNPHUTOTOBJIECHHE, XpaHeHwe. Red-Ox
WHIUKATOPBI.
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[Tpumepbl mpakTUYecKoro mpuMeHeHust ouxpomaromerpuu. Onpenenenue >xeneza (II) m xenesa
(III).

Bpomaromerpus. CymHOCTh, pabounii pacTBOp, €ro IPUTrOTOBJICHHUE, XPAaHEHUE U CTaHAapTH3AIUSI.
Nunukaropsl.

[Tpumepsl mpakTHdeckoro mpuMeHeHus Opomatomerpun. Omnpenenenue cypbMbl (I1I), MbIibska
(III). Onpenenenrie KATHOHOB METAIIJIOB, OCAXIAEMBIX 8-OKCHXMHOJIMHOM, OomnpenesieHrne (eHoma u ero
MIPOU3BOHBIX.

Paznea 4
SJIEKTPOXUMHNYECKHUWE METOZIbI AHAJIM3A
OO6mass  xapakTepucTHka  (QHU3MKO-XMMHUYECKUX  MeTol0B  aHanu3a.  CpaBHHUTENbHAs
aQHAJIUTUYECKasl OLIEHKA KJIACCUYECKUX (TpaBUMETpHUs, TUTPUMETPHUSI) U HMHCTPYMEHTAJIbHBIX METOJIOB
aHaau3a.

OOmiast XapakTepUCTUKA 3JIEKTPOXUMHUYECKUX MeToj0B. Kitaccuduxamms. DIeKTpoXUMUUecKas
nens. Knaccudukanus >37eKTpOIOB O poay, Ha3HayeHHIO, Kiaccy. VHIUKAaTOpHBIM 3IeKTpon u
AIIEKTPOJ CpaBHEHMSI. UyBCTBUTENBHOCTD U CEJIEKTUBHOCTD 3JIEKTPOXMMHUECKUX METOOB.

4.1. [lomenyuomempus

[Ipsimas norennuomerpus. Msmepenne pH. BonopoaHslid, XMHTUIPOHHBIN, CYPbMSHBIN 2JIEKTPO/IBL.
CrexnsuubIii 2nekTpos. Monomerpus. Knaccudukaius MOHOCEIEKTUBHBIX 3JIEKTPOIOB: 3JIEKTPOIBI C
TOMOTEHHBIMH U TE€TEPOT€HHBIMUA KPUCTALTHUECKUMHE MEeMOpaHaMu, 3JIEKTPOABI C JKUIKOW MeMOpaHOi,
(hepMEHTHBIC STIEKTPOJIBI.

[Tpumepsl mpakTuueckoro npumeHneHus. Omnpenenenue GpochopHON KUCIOTHI, CMECe CONHOW U
O6opHoit kucnot, onpeaenenue xemnesa (I1) u sxenesa (III), onpenenenue kodanpTa (II).

[loreHunoMeTpUUeCKOE TUTpOBaHUE. lI3MeHeHue »sIEeKTpPOAHOro MOTEHIMala B  IPOLECCE
tutpoBanusa.  CrmocoObl  OOHApY)KEHHS  KOHEYHOW  TOYKM  THUTPOBaHMs.  Ammaparypa B
NOTEHLIMOMETpUYECKOM MeToie. [IpenmyiiecTBa M OrpaHuYEHUs] METOAA.

[Ipumepsl mpakTHyeckoro npuMeHeHusd. Omnpenenenre pH, HOHOB MIEJIOYHBIX METAJIOB,
raJloreHuI-uoHOB, HOHOB kene3a (II), kobansTa (II), onpeneneHue HUTPAT-UOHOB.

4.2. Konoykmomempus u B4 mumposanue

DNEeKTPONPOBOAHOCT PAacTBOPOB U TEOPETHMUECKHE OCHOBBI  KOHIyKTOMeTpuu. [lpsmas
KOHJIYKTOMETPHSI W PA3JIUYHbIE METOJbl KOHJIYKTOMETPHUYECKOTO THUTpPOBaHUA. Bua KpHBBIX
TUTpOBaHusA. Annaparypa. BeicokodacToTHOe TUTpOBaHHeE. TUIBI ssueeK. JJOCTOMHCTBA U OrpaHUYEHHUS
METO/A.

IIpumepsl npakTuueckoro npumeHenus. Onpeaenenue nonos Hukens (II), kanmusa (1), megu (1I),
CH3;COOH meTo10M KOHAYKTOMETPUYECKOrO TUTpoBaHusl, onpeaenenue Na,SO4 wim H,SO4 MeTogom
BBICOKOYACTOTHOT'O TUTPOBAHUS.

4.3. Boromamnepomempus

WHaukaTopHbIe 3JIEKTPOABI M KIaCCU(pHUKAIHS BOJIbTAMIEPOMETPHUECKUX MeTOI0B. [IpenmymiecTBa
Y HEJIOCTaTKHU PTYTHOTO 31eKTpoaa. IIpumenenue TBepapix 351eKkTpoaoB. [lonydenune u xapakTepucTuka
BOJITAMIIEPOMETPUYECKON KpuBOi. KoHJeHCAaTOpHBIN (€MKOCTHBIN), MHUIPALMOHHBIA, IU(py3HBINH
toku. llpenenvubrit muddysumonnasiii Tok. I[lomsporpadus. VYpaBHenue WnpkoBuua. YpaBHEHHE
nosnsiporpaduueckoir  BomHbl MnbkoBuua-IeiipoBckoro. Ilotenuman mnomyBonHbl. CoBpeMeHHBIE
Pa3HOBUAHOCTH  BOJIbTAMIIEPOMETPHM:  IpsiMasi W WHBEPCHOHHAs,  IEPEMEHHOTOKOBas
ocumtorpaguyeckas. [IpeumyiecTa 1 OrpaHuYeHNs IO CPABHEHUIO C KJIACCUYECKO Mossiporpadueit.

Awmmepomerpuueckoe TuTpoBaHue. CymiHOCTh MeTona. MHaukaTtopHbie 3IeKTpoabl. Bridbop
NOTEHLIMAla MHJIUMKATOPHOTO 3JIEKTpoJa. AMIEpOMETPUYECKOE TUTPOBAHUE C OJHUM M JIByMs
WHJIUKATOPHBIMU 3JIEKTPOJAaMU. BUAbl KpUBBIX TUTPOBAHMSL.

[Tpumepsl mpakTUueckoro npumeHenus. OmnpeneneHue IUHKA (EppOIMAHUIOM Kaius, HUKENS U
MarHusi Ipu COBMECTHOM IIPUCYTCTBHHM C UcCTioiab30BaHueM D[ TA.
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4.4. Kynonomempus

3akon @apanes. CriocoObl ompenereHus KOJIM4ecTBa dJeKTpuuecTBa. [Ipsmas KyJoHOMETpUs U
KYJIOHOMETPUYECKOE THUTPOBaHUE. BHENIHAS U BHYTpPEHHSI TEHepalus TUTpaHTa. [UTpOBaHUE
3JIEKTPOAKTUBHBIX U 3JIEKTPOHEAKTHUBHBIX KOMIIOHEHTOB. OIpeeneHre KOHEYHOM TOYKM TUTPOBAHUA.
Buasl kpuBbix TUTpOBaHus. Annaparypa. [IpenMyiiecTBa u orpaHU4eHUsI METOIA.

[Ipumepsl npakTudeckoro npumeHeHus. OmnpeneseHne MallbIX KOJIMYECTB KHUCJIOTHI WIH IIEIO0YH,
orpeneneHue Tuocynbdara HaTpus, onpenenenue okucaureneit Mn (VII), Cr (VI).

Pa3zpen 5
CIIEKTPAJIBHBIE METO/JIbI AHAJIU3A
5.1. Cnexmpoghomomempuueckuii memoo

CriexTpbl JIEKTPOMArHUTHOTO U3JIyYCHHSI, €T0 OCHOBHBIE XapaKTEPUCTUKU U CHOCOOBI BHIPAKECHHUS.
Cnektpsl Monekyid. IlpencraBieHue TMOJHOW HHEPrUM MOJIEKYJ KaK CYMMbI 3JIEKTPOHHOM,
KosiebarenbHOil M BpamarenabHOH. CXeMbl JIIEKTPOHHBIX YpOBHEW MoJekyisl. OcobeHHOCTH
MOJIEKYJISIPHBIX creKTpoB. (Croco0bl MOHOXpPOMAaTH3alUK JyduCTOW dSHepruu. OCHOBHBIE Y3JIbI
CHEKTPAIbHBIX MPUOOPOB. bioK-cxema criekTpaibHOro mpudopa.

3aKOHBI MOTJIOMIEHUS 3JIEKTPOMAarHUTHOTO M3IYYeHHsI U CIOCOOBI UX BblpaxxeHHs. 3akoH byrepa-
JlamGepra-bepa. Bennuunsl, xapakTepusyromye MorjaouieHue (OnTudeckas IIOTHOCTb, MPOIyCKaHHUE,
MOJISIPHBIN KOA()PHUITUEHT TOTIIOMEHUs ). 3aKOH aJIITUTUBHOCTH.

CBs3b MEXIY CTPOCHHEM COCIMHEHHUS U €ro CIEKTPOM IOTJIOUICHUs. AHAIU3 MO KoJeOaTelIbHBIM
(UK) u snextponnsiM (Y@, Bugumas) criektpam. Peakiuu, uicnonb3yembie npu ¢oToMeTpuu. Beibop
ONTUMAJILHBIX YCIOBUI MX mpoBeaeHus. Bmusuue paznuunbix ¢akropos (pH, C, T, t) Ha momHOTy
00pa30oBaHUs MOIVIOMIAIONINX CBET YacTHll. BEIOODP MOTIOMIA0IEro CBET COeAMHEHHUS.

OnTuMalIbHBIN MHTEPBAI U3MEPSAEMBIX 3HAUEHUN ONTUYECKON TUNIOTHOCTU. OTKIOHEHHE OT 3aKOHOB
MOTJIOUIeHUS], UX MpUUKHbL. CrIocoOb!I onpeieNieHus: KOHLIEHTpauui, quddepeHnnaabHblid METO/I, METOT
KaTMOpOBOYHOTO TpaduKa, METOJ] CPaBHEHHUS, METOT 100aBOK. CEKTpO(pOTOMETPUYECKOE TUTPOBAHHE.

[Ipumepsl nmpakTrueckoro nmpumMeHeHus. OmnpeneneHrue OTAEIbHBIX 3JIEMEHTOB: MEIW, MapraHua,
KoOanbTa, HUKEN, Xpoma, xkenesa. Onpeaenenue Cr(IV) u Mn(VID) npu ux coBMECTHOM MPUCYTCTBUU.
®otomerpuueckoe TutpoBanue Fe(Ill) u Cu (II) npu ux COBMECTHOM NPUCYTCTBUU.

5.2. Jhomunucyenmmuwiii Memoo

Bunel mromuHucneHnuu u ux kiaccuduxanus. OCHOBHbIE 3aKOHOMEPHOCTH MOJIEKYJISPHOM
momuHecieHIuu. 3akoH Crokca-Jlommens. 3akon BabwiioBa. KauecTBEHHBIM M KOJIMYECTBEHHBIN
JIFOMUHECIIEHTHBIN aHan3. Aninaparypa. [IpuMepbl mpakTHYECKUX ONpeIeICHUM.

5.3. AmomHo-3MUCcCcUOHHBIU AHATU3

Crnektpel aToMOB. OCHOBHBIE M BO30YXKICHHBIE 3JIEKTPOHHBIE COCTOSIHHSI aTOMOB. BeposiTHocTH
AIIEKTPOHHBIX NEPEXOJ0B U BPEMs JKU3HU BO30YKICHHBIX COCTOSHHM. XapaKTEPUCTUKH CHEKTPAIbHBIX
JIMHUI: TTOJIOKEHUE B CIIEKTPE, UHTEHCUBHOCTD, MTOIYLIUPHHA.

Hctounnku BO3OYXKICHHSA: DIEKTPUYECKHE paspsiibl, IUams, IUla3Ma, Jjasepbl. VX OCHOBHBIE
XapaKTepUCTUKU: TeMIleparypa, cocTtaB IutaMeHd. CrekTporpaduyeckuil M CIEKTPOMETPUYECKHIA
METO/IbI aHATM3a, UX OCOOCHHOCTH, 00JIaCTH IPUMECHECHHUS.

KauecTBeHHBII ¥ KOJMYECTBEHHbIM  aHanu3. KonndecTBeHHass  3aBUCHMOCTb  MEXIY
UHTCHCUBHOCTBIO CIIEKTPAJIbHBIX JUHUA UM KoHUeHTpammid. 3akoH Jlomakuna-lllaitbe. Xumuko-
CIIEKTPAJbHBI METOJ aHanm3a. MeToJ SMHUCCHOHHON crekTpodoTroMeTpuu 1iaMeHu. [Iporecchr,
MPOTEKAIOIIKE B IJIAMEHU. ATIapaTypa.

[Ipumepsl TpakTHYECKOro mnpuMeHeHus. PacmmdpoBka 3>MHCCHOHHOTO CHEKTpa CIUlaBa Ha
cnekrpornpoekrope. Onpenenenne coaepxkanus ogHoro u3 nonos: K(I), Na(I), Ca(Il), Mg(Il) meronom
SMUCCHOHHOM CIEKTPOMETPUH INIAMEHH.

5.4. AmomHo-abcopoyuonHbIL aHATU3.
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OcHOBBI MeTOZa, CHOCOOBI MOJMYYEHHs MOTJIOIIAIONIETO CJIOS aTOMOB (THUITBI aTOMHU3aTOPOB, UX
XapakTepucTuku). VICTOUYHMKM U3JIy4eHHUs, HUX XapaKTepucTUku. Amnmaparypa. Bo3MoxHoCTH,
pEeuMyIIeCcTBa U HEJOCTATKH METO/Ia, €r0 CPAaBHEHUE C SMUCCUOHHBIM METOIOM.

ITprMepbl NpaKTHUECKOTo MPUMEHEHHMSL.

Pa3nes 6
METO/IbI PA3IEJIEHNA 1 KOHIHEHTPMPOBAHU A

OcHOBHBIE METO/BI pa3feficHHs] U KOHIIEHTPUPOBAHUS: 3KCTpakiys, XxpomaTtorpadusi. Beibop u
olleHKa Meroja. OAHOCTyNEeHUYaThle U MHOTOCTYNEHYaTble Mpolecchl pasneneHus. KonnyecTBeHHbIE
KPUTEPHH: KOHCTaHTa U K03 uuueHt pacnpenenenus. CreneHb U3BlIeUeHus, PakTop pa3ieneHus.

6.1. dxcmpakyus

CymHocts Metona. Kmaccudukanus. KonndecTBeHHBIE KpUTEpUH. DKCTPAKIMOHHBIE CHCTEMBI.
[IpakTHueckoe NprUMEHEHHE.

6.2. Xpomamoepadghus

CymHocts Merona. Knaccuduxaumsa meromnoB mo ¢azaMm, MeEXaHU3M pa3[elieHHs, TEXHUKa
xpomarorpadupoBanusi. Metoapl nonydeHust xpomarorpaMM. OCHOBHBIE TEOPETUYECKHE MOJIOKECHHUS.
Konuenmus treopernueckux Tapenok. Kunernueckas Teopus.

I"a3oBas xpomatorpadusi. OCHOBHBIE Y3JIbI MPUOOPOB AJIsT XpoMaTorpapuueckoro aHanusa. biok
cxeMma razoBoro xpomarorpaga. Mcnonb3oBaHue B aHATUTUYECKON XUMHH.

KunkxoctHast ancopbumonHas xpomatorpadus. OcHoOBel Merona. OCHOBHBIE Y3J7bI MPUOOPOB.
[IpakTHueckoe NprUMEHEHHE.

Tonkocnoiinass xpomartorpagus. CymHocT. OCHOBHBIE — XapaKTEPUCTHKH  TOHKOCIOWHON
xpomarorpaduu. IlonBumxHocTs Ry, OCHOBHBIE 3J€MEHTBI YCTAHOBOK JJIi  XpOMarorpaduu.
KauecTBeHHBIN 1 KOJIMYECTBEHHBIN aHATU3.

XKunkocTHO-)KUAKOCTHAsE pacnpeaenurenbHas xpomarorpadusa. CymHocTs. PacnpenenurenbHas
xpomatorpadust Ha Oymare. Koapdunuent Ry. PactBopurenu, Texnuka BeimonHeHus. KauecTBeHHBIN 1
KOJIMYECTBEHHBIN aHAIIN3.

I'enb-xpomarorpadus.

HNonooOmennast xpomarorpadusi. Monnsnii oomen. MonooOMennbie cMosibl. OOMEHHasi €MKOCTb.
HNonooOmenHoe  paBHoBecue.  MoHooOMeHHast — xpomaTtorpadusi.  Meronsl  MOHOOOMEHHOMH
xpomarorpaduu. [IpakTHueckoe npuMeHEHHE.

Hounnas xpomaTorpadusi.

Ocanounas xpomarorpadusi.

OOm1ast XxapaKTEpUCTHKA XPOMATOTpaprUECKUX METOOB.

Pa3zpmen 7
JAPYTUE METOJbI AHAJIM3A

7.1. Heghenomempus u mypououmempus

Teopernueckue ocHOBBI MeTona. 3akoH Pemes. VYcnoBus  onpenenenuid.  [IpuGopsr,
YYBCTBUTEIBHOCTh U TOYHOCTh MeToza. IIpumepsl npaktudeckoro npumenenus. Hedgenomerpuueckoe
oTipenieNieHue XJIOPUI0B, Cynb(aroB B pacTBope. OO0I11as XapaKTepUCTHKa METO/IA.

7.2. Kunemuueckue memoowl ananuza

Teopernueckue OCHOBBI MeTona. TWIBl peakuuil, HCIONb3YeMBIX B KHHETUYECKHX METOJaX.
Kartanutnueckue peakuun. OCHOBHbIE METO/bI 00PAa0OTKM KHHETUYECKUX JaHHBIX (OCHOBHBIE MPUEMBbI
KWHETHYECKUX METOIOB aHaan3a. YyBCTBUTEIBHOCTD U CEIEKTUBHOCTh METOJIOB.

[Tpumeps! npakTudeckoro npuMenenus. Onpenenenue monuoaena (VI), Bonsdpama (VI), kobanbTa
(II). OGmas xapakTepuCTUKa METOIA.
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7.3. Tepmomempuueckoe mumpogarnue

TennoBoit 3¢ ¢dekT peaknuu Kak aHAIUTHYeCKWi curHai. CymHOCTh MeToaa. Bua KpuBBIX
TEPMOMETPUUYECKOTO THTpOBaHMs. JlocToMHCTBa M orpaHudeHus Mmetoga. OOnacTb MPaKTUYECKOTO
npuMeHeHus. O01as xapakTepuCcTHKa METOA.

7.4. Paouomempuyeckue memoowvl aHaiu3a.

TeopeTtnueckue OCHOBBI MeTona. KadecTBEHHBI M KOJWYECTBEHHBIM aHanu3. [Ipakthueckoe
npuMmenenne. O01as XxapakTepucTUKa MeTo/1a.

7.5. Aemomamuzayus anaiu3a.

[TonsiTHEe 00 aBTOMATHU3AIMH W MEXaHU3AIMN XUMHYECKOTro aHann3a. COBpeMEHHbIC aHATUTHIECKIE
npubopbl. MaTemaTHueckue METOJbl B MPAKTHKE pabOThl XUMHKO-aHAJIUTHUECKUX JIabopaTopHii.
[Ipumenenne SBM.

8. KoMmuiiekcHbIe coeJMHEHHSI B pacTBOpaXx.

Ux crtpoenne wu kiaccupukanus. Kunernmueckas  ycToH4mMBOCTB. TepMoamHaMuueckas
yCcTONYMBOCTh. (CTyleHYaTble M CYMMAapHbIE KOHCTAHThI YCTOWYMBOCTH. Pacuér paBHOBECHBIX
KOHILIGHTpAllMd YacTUILl B PacTBOpPAX KOMIUIEKCHBIX coeluHeHui. [lpruMeHeHne KOMIUIEKCHBIX
COEIMHEHUH B XMMHUYECKOM aHayIn3e. MeTo bl pa3pylieH!s] KOMIIEKCHBIX COCIMHEHMI.

Oprannueckue peareHThl, UX JOCTOMHCTBA U IPUMEHEHHUE B XUMUUYECKOM aHaJU3e.

9. Kuc/10THO-0CHOBHOE TUTPOBAaHMHeE.

[Ipumepbl TPaKTUYECKOTO MPUMEHEHHS KHUCIOTHO-OCHOBHOTO THUTpOBaHUs. TutpoBaHue
XJIOPUCTOBOJAOPOAHOH, ¢ochopHOH, YroapHOH, YKCyCHOH Kucior. OmpeneneHue THIAPOKCUIA
HaTpUs ¥ KapOoHATa HATPHUS MPU COBMECTHOM MPHUCYTCTBUH, OMPEICICHUE BPEMEHHON KECTKOCTHU
BOJIBI, OIIPENEJIEHHE COJEld aMMOHMS M a30Ta B OPraHMYECKUX coeauHeHusax no Keenpnamo,
oTpeJieJICHUE COJIeH ¢ MpUMEHEHUEM HOHHOTO 0OMeHa. TuTpoBaHue B HEBOJIHBIX PACTBOPHUTEIISX.

10.CoBpeMeHHBIE METO/IbI AHAJIN3A

Penmeenocnexmpanvrvle Memoowt ananusa.

Teopetnueckue oOcHOBbI MeTona. (OCHOBHBIE y3/bl  PEHTI€HOCHEKTPAIbHBIX  IPUOOPOB.
[IpakTuueckoe mpumenenue. OOIas XapaKTepUCTUKA METO1a.

Macc-cnekmpanvhvle Mmemoo aHanu3a.

Teopernueckne OCHOBbI MeTOoja. KauecTBEHHBII M KOJWYECTBEHHBINM aHanu3. [Ipaktuueckoe
npuMmenenue. O01as xapakTepucTuKa MeTo 1a.

S. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH
[Ipu peanuzanuu OUCHUIUIUHBI «AHAIUTHYECKAss XHUMHS» HUCIOJB3YIOTCA CIEAYIOLIne

o0Opa3oBaTesibHbIE TEXHOJIOTUU:

- peﬁTHHFOBaH TEXHOJIOT U,

- TEXHOJIOTHUS Pa3BUTHS KPUTUUYECKOTO MBIIICHUS;

- TEXHOJIOTUS Y4eOHON JIUCKYCCUU;

- rpymmoBas padoTa.

WupopmaniMoHHBIE TEXHOJOTMH, UCIOJNb3yeMble TPU OCYIIECTBICHUH 00pa30BaTEILHOTO
nporecca 1o AUCHUIIINHE:

- TEXHOJIOTUU CMEIIaHHOTO O0YYCHHUSI.

6. YueOHO-MeTOANYeCKOe o0ecTiedeHne CAMOCTOATEIbLHOM padoThl 00y4aroImXxcst

CamocrodrenbHas paboTa CTyJ€HTOB HallpaBlieHa Ha YIiyOJIEHHOE CaMOCTOSATEIbHOE U3yUeHHE
OTJENBHBIX pa3lesioB U TeM paboueil mporpammsbl. CamMoCTOsTENbHAS paboTa CTYACHTOB MPOXOIHUT B
(opMe U3yueHHs TEOPETUUECKOro MaTepuaia (JIeKLIui, peKOMEHIOBAaHHOM JINTepaTypbl, B TOM YUCIIE U
CaMOCTOSITENIFHOTO TOMCKa MaTepuaioB B riobambHON ceTtH, Bkimouyas OBC). K camocrosrenbHOR
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paboTe OTHOCUTCS TakXe MOJATrOTOBKA K JTAOOPAaTOPHBIM 3aHATHUSM C HCIOJIB30BAHUEM METOANYECKHX
yKa3aHHH, pacrojoXKeHHbIX Ha caiite oubmmnoreku UBI'Y (anekTponHas 6ubnmoreka):

COopHUK 3a1a4 110 aHasuThyecko xumuu / MBad roc. vH-T : coct. T. b. XouyeHkoBa .— lBaHOBO
: UsI'Y, 2011 .— 83 c¢. URL.: http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/hochenkova 2011.htm

7. XapakTepucTHKA OIEHOYHBIX CpeACTB /JJsl TeKYLlero KOHTPOJIS YyCIeBaeMOCTH M
NMPOMEKYTOYHOIH aTTecTANMU 00YUAIOIIMXCS M0 TUCHUIJINHE

KonTposib Tekyiieil ycrneBaeMOCTHM OCYIIECTBISIETCS IO PEUTUHTOBOM OILIEHKE TEKYIen
ycreBaemoctd B 100-6anpHOM 1mIKane, KOTopas CKIAJBIBAETCS U3 OLEHOK 33 PE3YNIbTaThl BBIMOJHECHUS
CTYICHTOM JIabOpaTOpHBIX pPA0OT (OLEHUBACTCSI TOYHOCTh pe3ysibTaTa XUMHYECKOro aHajiu3a u
KauecTBO OT4E€Ta 1O paboTe), 3a MPaBUIBLHOCTH BBIMOJIHEHUS NHCHMEHHBIX KOHTPOJIBHBIX padoT
pacu€THOro XapakTepa, o pe3yJabTaTaM cauH KOJUIOKBUYMOB M UTOTOBOTO 3a4€Ta.

PEMTUHI'OBA S OLIEHKA TEKVYILEN YCIIEBAEMOCTHU
10 KypCcy «AHaIUTHYECKasi XUMUS»
1) Cpoku BBIIOJHEHUS KaXKAOT0 U3 BUJOB paboT ONpeAeNtoTCs IaHOM-TPaQUKOM MPOX 0K ICHHS
MPaKTUKyMA.
2) Jns pgomycka K cade 9K3aMeHa HeoOXOAMMO HaOpaTh HE MeHee 35-TH PeUTHHTOBBIX OalljioB
MIPH YCIIOBUU TIOJTHOTO BBIMIOJIHEHUS y4eOHOTO TUIaHa.
3) Cryaenr, HaOpaBmuii B cemectpe MeHee 20-Tu 0aioB, K AK3aMEHY HE JOMYCKAeTCS U MOXKET
OBITH OTYHMCIICH 32 aKaJIEMUYECKYIO HEYCIIEBAEMOCTb.
4) Ilkana mepecdyeToB CyMMBI pEHTHHTOBBIX OAJIIIOB B OOBIYHBIE OI[EHKH:
e 85-100 6annoB — «OTINYHO»
e 70-840amma - «XOpoO»
e 55-69 0amI0B - «yJIOBJIETBOPUTEIHHO».

K cnage 3a4éra nonmyckaroTcsi CTYyI€HTHI, BHIIOJHUBIINE BCE 1a00paTOpHbIE pabOThl, KOHTPOJIbHBIE
paboThl W CHaBIIME BCE KOJUIOKBHYMBI C HE MEHEE 4YeM YAOBIETBOPUTENBbHOW oreHkoi. K cmaue
9K3aMEHBI JIOMYCKAIOTCS CTYJACHTHI, HAOpaBIIKe He MeHee 35-TH PeUTUHTOBBIX OaTOB. MakcuMalbHas
CyMMa peHTHHIOBBIX 0aJUIOB nepes 3k3ameHoM — 60.

DKk3aMeHbl MPOBOJATCA B (OpMe YCTHOIO OTBETa Ha BOIPOCHI OMIIETa, COCTOSIIEro M3 2-X
TEOPETUYECKUX BOIPOCOB U OJTHOM 3a7aun pacd€THOrO xapakrepa. OTBET OIEHUBACTCS B PEUTHHTOBBIX
O6aytax. MakcuMallbHOE YUCIIO PEHTUHTOBBIX 0asuioB 3a sk3ameH — 40. DK3aMeH He 3aUUTHIBACTCS, €CITU
orieHka 3a Hero MeHee 20-tu 6amtoB. OKOHUATENBHAS OIEHKA 32 3HAHUE NUCIUTUTHHBI CKIIaIBIBACTCS U3
CYMMBI OLIEHOK 32 IPAKTHUKYM U 33 SK3aMEH.

8. YueOHo-MeTOoAMUYEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe TN CIMILTUHBI
OcHoBHasi InTEpaTypa
1. Ananmutudeckas Xumus: GU3NKO-XUMUYECKUE U (PU3UIECKHE METObI aHaIN3a ;| yueOHoe mocodue /
WN.H. Moguan, T.C. I'opOyHoBa, 1.11. EsrenneBa, P.I'. PomanoBa ; MuHucTepcTBo 00pa3oBaHus 1
Hayku Poccun, denepanbHoe rocyaapcTBeHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHHE
BbICIIEro MpodeccuoHanbHOro 00pa3oBanHus «KazaHCKUI HALIMOHAIBHBIN UCCIIEA0BATENLCKUI
TEXHOJIOTHYECKUI YHUBEPCUTET». - Kazans : M3marenscteo KHUTY, 2013. - 236 c. : wi., Tabm.,
cxeM. - bubmmorp. B kH. - ISBN 978-5-7882-1454- 2 ; To xe [DnexTponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259010
2. Ilomoga, JI.®. NHcTpyMeHTaNbHbIE METOABI aHAIN3A: [IpakTHKYM O aHAIUTUYECKOW XUMUH :
yaeonoe nmocodue / JI.®. [Tonosa ; MunucrepcTBo oOpa3zoBanus u Hayku Poccuiickoit deneparuu,
CesepHblii (ApkTudeckuil) GpenepanbHblil yauBepcuteT nMeHu M.B. JlomoHOCOBa. - ApXaHTeIbCK :
CADY, 2014. - 264 c. : cxeMm., Tabi. - bubnuorp.: c. 255 - ISBN 978-5-261-01007-4 ; To xe
[DnextponnsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=436184
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3. Ananutudeckas xumus : yaeonoe nocodue / AWM. Anapues, T.I1. Anekcanaposa, A.A. Kazakona,
O.B. Kapynuna ; MunucrepctBo odpa3zoBanus u Hayku Poccuiickoit deneparuu, HoBocubupckuit
roCyJapCTBEHHBIN TeXxHH4Yeckuil ynusepcutet. - HoBocubupcek : HI'TY, 2015. - 92 c. : cxem., Tab:.
- bubmmorp.: c. 86-87. - ISBN 978-5-7782-2710-1 ; To e [DnekTpoHHBIH pecypc]. -

URL.: //biblioclub.ru/index.php?page=book&id=438291

4. Ananmutuueckas xumus : yaeonoe mocooue / A.U. Anapues, T.I1. Anekcanaposa, A.A. Kazakosa,
O.B. Kapynuna ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit @enepaunu, HoBocubupckuit
rocy/lapCTBeHHbIN TeXHU4Yeckuil ynuBepcuret. - HoBocubupcek : HI'TY, 2015. - 92 c. : cxeM., Ta0m.
- bubmuorp.: c. 86-87. - ISBN 978-5-7782-2710-1 ; To ke [DnekTpoHHBII pecypc]. -

URL.: //biblioclub.ru/index.php?page=book&id=438291

S. Pemenue 3amau no aHaauTUYECKOM XumuH : yueOHnoe nmocodue / I'.H. Hlpaitoman, I1./1. Xandpuna,
O.H. bynrakosa, H.B. MIBanoBa ; MunucrepctBo oOpazoBanus u Hayku PO, denepanpHoe
roCyJapCTBEHHOE OI0OPKETHOE 00pa3oBaTeIbHOE YUPEKICHHE BBICIIETO MPO(PECCHOHATBHOTO
oOpa3zoBanus «KemepoBcKkuil rocyJapcTBeHHbIN YHUBEpCcUTET» ; oA pea. [.H. HlpaitOman. - 3-e
u31., nepepad u gom. - Kemeposo : KemepoBckuii rocynapcTBeHHbIH yHuBEepeHuTeT, 2015. - 208 ¢. :
Tab. - ISBN 978-5-8353-1821-6 ; To ke [DnekTpoHHBII pecypc]. -
URL.://biblioclub.ru/index.php?page=book&id=437487

JonosHuTe/bHAs IUTEpAaTypa
1. ®apyc, O.A. Ousznueckue U PU3UKO-XMMUYECKHE METOIbl aHaln3a: JaOOpaTOPHBIM MPAKTHKYM :
yaebHo-MeToanueckoe mocooue / O.A. @apyc, I'.U. Sxymesa. - M. ; bepmun : JIupekr-Menua, 2015. -
78 c. : un. - bubnmorp.: ¢. 60-62. - ISBN 978-5-4475-5682-2 ; To xe [DnexkrponHsiit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=375309:
Pecypcol nHpOpMaIIMOHHO-TEIEKOMMYHHUKAITMOHHON ceTn «HTepHeT»:
Cuctema D2JIGKTPOHHOW TOAJEPKKH OOpa3oBaTelnbHOrO Tporecca «Moil  yHHBEPCUTET»
https://uni.ivanovo.ac.ru
[Ipodeccnonanbabie 6a3bl JAHHBIX U HHHOPMAITMOHHO-CITPABOYHBIC CHCTEMBI:
OBbC «YHuBepcuterckas 6ubnroreka onnaitn» www.biblioclub.ru
OnektponHas ouonmoreka MBI'Y _http://lib.ivanovo.ac.ru
OnektponHblit katanor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek
[IporpammHoe obOecnedeHue: omepanuoHHas cuctemMa Microsoft Windows, maker o¢HCHBIX
nporpamm Microsoft Office, untepuer-6payzep Internet Explorer, Moit yuusepcuter, RRSU.

9. MaTrepuajibHO-TeXHUYECKOE o0ecnedeHne JUCIUNINHBI

YueOHbIC ayAUTOPUH:

- IS TIPOBENIEHUS 3aHITHHA JIEKIIMOHHOTO THUIA C KOMILJIEKTOM CIEIHATU3UPOBAHHON yueOHOMH
MeOemu W TEeXHUMYECKHMH CpeICTBaMU OOYyYeHHMs, CIyXAllUMU [UIs TpPEeJOCTaBlIeHUs ydeOHOU
uHpopManuu O0JIBIION ayIUTOPHH;

JlaGopaTopusi, ocHalieHHas: Ja0OpaTOPHBIM 000PYI0BaHUEM, KOMIUIEKTOM CIICIIHAIM3UPOBAHHOM
y4eOHOI MeOenu U TEXHUYECKUMHU CPEeICTBAaMH 00yUeHUsI.

[Tomerenne st caMOCTOSITEILHOM PabOThI, OCHAIIEHHOE KOMIUJIEKTOM CIECIHAIU3UPOBAHHOM
yueOHOIl MeOenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHUS K ceTh «MHTepHeT» u
obecnieuenuem noctymna B UOC.

JleMOHCTpallMOHHOE 00OpYyIOBaHUE U Y4eOHO-HATIISIHBIC TOCOOWS JUIS 3aHSATHUN JEKIMOHHOTO
THUIa, 00eCTIeYnBaIOIINE TEMATUYECKUE WILTIOCTPALIMU: AIEKTPOHHBIE TOCOOUs (ITpe3eHTALINN)



OcHoBHas npodeccrHoHaTbHas 00pa3oBaTeIbHas IporpaMma
04.03.01 Xumus
(MenunuHacKas ¥ GapMaleBTHUeCKas XMMUsL)

ABTOp pa6odeil NporpaMMsbl THCHMILIAHBL:
K.X.H., JIOEHT Kadeaps! QyHIaMeHTaIbHOM U IpEKIaHoN Xumun IIbIpay J.0.

[lporpaMMa paccMOTpeHa | YTBEpXKJICHA Ha 3acelaHuu kadenpsl (QyHIaMEHTATbHOW W
MPUKIAJHOA XUMHHA

« 31 » abwcra 2027 r., mpotoxon Ne 7

[IporpamMmMa 0GHOBIIEHA

HpOTOKOJ 3aceqanus Kadempnl No OT « » 20 T
CornacoBaHo:
PyxoBogutens Ol JL.b. KogeToBa

(TIOATIHACB)

[Iporpamma o6HOBIEHA

IpOTOKOI 3aceqanus Kadeapnr Ne OT « » 20 - 1,
CornacoBaHo:
PyxoBomautens OII
(moammice)
[TporpamMMa 0GHOBIEHA
npoToko 3aceqanus kadeapsr Ne OT « » 20 -r.

CortacoBaHo:
PyxoBomurens OI1

(o ImHCB)




