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1. I_[e.ﬂl/l, 3a/lavdi U INIAaHUPYEMbIC PE3YJIbTaThbl Oﬁy‘leﬂﬂﬂ o AMCIOMIIJIMHE

Lenbio 1 3ajauaMyl AUCHUIUIMHBI SBIISICTCA TEOPETUYECKask U MPAaKTUYeCcKas MOAroTOBKa 6a-
KaJaBpa K JESITEIbHOCTH B COOTBETCTBUHU C KBAJTM(PUKALMOHHON XapaKTEPHCTUKOM IO HampasJe-
HUIO:

- U3yYEHUE XUMHUYECKUX U (PU3UKO-XUMUYECKUX METOJIOB aHAJIN3A:

- U3yUYEHHUE METO/I0B Pa3eieHUs U KOHIIEHTPUPOBAHUS BEIIECTB, KOTOPBIE CIIyKaT TEOPETUUECKON
OCHOBOI1 17151 METOZIOB CUHTE3a U aHAJIN3a Pa3INUHBIX COCAUHEHUI;

- MO3HAHHUE TEOPETUUECKON OCHOBBI U MOIY4YEHHUE MTPAKTUYECKUX HABBIKOB BBIOOpa METO/Ia aHAIIN3A
U €r0 IPOBEJCHMUS.

OOyueHne Mo IUCHMIUIMHE «AHAIUTHYECKAas XUMHUA W (U3UKO-XMMUYECKHE METObI
aHaJIM32» HAPABJICHO Ha (JOPMHUPOBAHUE Y OOYUAIOIIUXCS CIEAYIOIIMX KOMIIETCHIINA:

Koa n HanMeHOBaHMe KOMIeTeHIMIA NHauKaTopbl 10CTHKEHUS
KOMIIeTeHIUH
OIIK-1. CnocoGHOCTh U3y4arThb, NOIIK-1.2. CnocobeH u3y4arsb u
aHAJM3UPOBATh, UCIOJIH30BATh aHAJM3UPOBATH OMOJIOTHUECKUE OOBEKTHI U
Onosornyeckre 0ObEKTHI M MPOIECCHI IIPOLIECCHI

OCHOBBIBASICH HA 3aKOHAX U
3aKOHOMEPHOCTSIX, MATEMaTHYECKHUX,
(UBHUYECKUX, XUMUYIECKHX U OMOIOTHYECKUX
HAYK U UX B3aUMOCBSI35X

OIIK-7. Cnocoben MIPOBOJIUTH HMOIIK-7.3. I'0TOB 110 3a1aHHOM

JKCIIEPUMEHTATIbHBIE MCCJICIOBAHUSI U | METOAMKE ITPOBOJAUTDH DKCIIEPUMEHTAIIBHBIC
UCIIBITAHUS o 3a/IlaHHOM MeToJKe, | UCCIENI0BaHUS U UCTIbITAHNS, HaOJIIoIeHUs U
u3MepeHus, 00padbaTeIBaTh U HHTEPIPETUPOBATH
OKCIICPUMCHTAJIbHBIC TaHHBIC

HAOIIOIEHUS M U3MEpeHHs, 00pabaThiBaTh U
MHTEPIPETUPOBATH AKCTIEPUMEHTAIbHbIC
JIaHHBIE, IPUMEHSS MaTeMaTHYECKHE,
¢dusnyeckue, (U3UKO-XMMHUYECKHE,
XUMHUYECKHE, OuosoruuecKue u
MUKPOOHOJIOTUYECKHE METOIbI

2.  MecTo TMCHUMILUIHHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlucuuIuIiHAa OTHOCHTCA K 00S3aTeNbHOW 4YacTh/4acTd, (OPMHPYEMOW y4YaCTHUKAMHU
oOpazoBaTtenbHbIX  OTHOIIeHWH  Onoka bl  «lucuummuasl  (Momynu)y.  JucruruimHa
«AHamUTHYECKass XUMUS W (PU3UKO-XMMHUYECKHE METOJbl aHaIM3a» OTHOCHUTCS K YHUCITY
npodecCHOHANBHBIX Y4YeOHBIX JUCHUIUIMH BapuaTUBHOW yacTu OazoBoro 1wmkia (b1.1.16)
OCHOBHOH 00pa3zoBaTeNbHOM MPOrpaMMBbl OaKkagaBpuaTa.

JucuuminHa «AHaTUTHYeCKass XUMUS U (PU3UKO-XUMHUYECKHE METOJAbl  aHaJIn3a»
B3aMMOCBSI3aHa JIOTMYECKH U COJAEP)KATENbHO-METOJANYECKHA CO CIEAYIOMHMMHU TUCHHUIUIMHAMU H
npaktukamu I[TOOIT:

- OOw1ast 1 HEOpraHU4ecKasi XUMHUS;
- Opranuueckas XUMHS;
dusnueckas XUMUSI;
Konnongnas xumus;
XuMust OMOTOTUYECKH aKTHBHBIX BEIIIECTB;
DKOJIOTHS U TOKCUKOJIOTHSL.
Jlyis yCBOSHUS JUCHMIUTUHBI CTYACHTHI JOJDKHBI UMETh MPEIBAPUTEIHHYIO TOJITOTOBKY IO
XUMUM B 00BeMe Kypca «OOmell u HeopraHmdecko xumum», «OpraHuyeckas XUMUs,
«Du3nyecKass XUuMHUs».



3. CrTpykrypa U coaepkaHue TUCUUILIMHBI

OO0mast TpyJ0eMKOCTh JUCHIHUILINHBI COCTaBIsAET 6 3a4eTHRIX(€) enuHuIl(bl) (216 gacoB).

3.1 Buabl yueOHOM padoThl 1 TPYAOEMKOCTH

3.1.1. Ounas ¢popma oOyueHus

Ne Biia vaeBHoi paGoThi Bcero CeMecTpsbl (4acoB)
n/n ry P 4acoB 3 4
1 AyAUTOpPHBIE 3aHATHS
B Tom yncne:
1.1 Jlexiuun 42 24 18
1.2 CemuHapcKue/pakTHUECKUE 3aHITHS 34 16 18
1.3 JlaGopaTopHble 3aHATHUS 50 32 18
2 CamocTtosiTesibHast pabora 90 54 36
B Tom uncrne:
2.1 | pelieHue pacueTHBIX 3aJa4 O BapuaHTam / 27 18
TECTOB
2.2 MOJIrOTOBKA K JJa00OpaTOpHBIM paboTam 27 18
Hrtoro yacor 216 126 90
3 IIpomesxyToUyHAast aTTecTANNS
3auet/nud.3auer/sK3aMeH 9K3;9K3 IK3aMEH IK3aMEH
3.2 TemaTru4yeckuii IVIaH U3y4YeHUH TN CHUIIMHBI
3.2.1. Ounas opma oOyueHust
TpynoemkocTb, yac
AynuTopHasi padora E
e - & o] Ex] B2 SE
3 s |z S E=E| E8| g8
Ne Paznenbl/TeMbl Q 5| = 59 oK g e S =
n/n AMCHUILINHBI a 5 2521 'S = 82 =
S PEE;I R BES|C g
=1 Z| 5| &
= a g
1 Paznea 1. XuMuuecKkue MeTOALI
aHaJM3a
1.1 | Tema 1. BBenenue 2
1.2 | Tema 2. IIpenmer, 3a1a4u ¥ METOIbI 4 2 4
AHAUTUTAYECKOU XUMHUH
1.3 | Tema 3. KauecTBeHHBII aHAIU3 4 2 16 16
1.4 | Tema 4. MeToibl pa3aenieHus, 4 2 4
BBIJICTICHUS] U KOHIICHTPUPOBAHUS
1.5 | Tema 5. KonnuecTBeHHBIN aHAIN3 6 4 16 24
1.6 | Tema 6. PacueTsl B 00BEMHOM aHAIIN3E 2 4 4
1.7 | Tema 7. Metposorus aHajinsa 2 2 4
2 Pa3nena 2. ®u3znko-xuMuiecKue




METO/Jbl aHAJIN3Aa

2.1

BBenenue B QU3MKO-XMMUYECKHE
meToabl aHanu3a. OOLIMe CBEIEHUS O

(bHBI/IKO-XI/IMI/I‘ICCKI/IX METOdax aHaJIn3a
(OXMA).

2.2

DNEKTPOXUMHUYECKUE METO/Ibl aHAIU3A.
Yacte [

2.3

DNEeKTPOXUMHUYECKUE METO/Ibl aHATU3A.
Yacts 11

24

CHCKTpOCKOHI/I‘ICCKI/IC MCTOJbI aHaJIN3a

\S}

2.5

MonekynspHasi abcopOIMOHHAS
CHEKTPOCKOTHS

2.6

DOTOMETPUYECKUI METOJT aHAJIN3a

\S}

2.7

Hedenomerpus, TypOuaumerpus u
pedpakToMeTpus

2.8

HWoHnubIil 00OMeH

\S}

2.9

XpomaTorpaduuecKuii MeTo 1 aHaJIn3a

—

2.10

BBoanoe 3anstue. [IpaBuiia paboTs! u
TeXHHKa Oe3omacHocTH. JlabopaTtopHas
pabota «CocTaB 1 MPUTOTOBIICHHE
pPacTBOPOB»

2.11

Konnyxromerpusi JlabopaTopHas
pabota «OrnpeneneHue coepKaHus
KHCJIOTBI METOI0M
KOHJIYKTOMETPUYECKOTO TUTPOBAHUS

2.12

Bonbsramnepomerpus. JlabopaTopHas
paboTa «AMIIEPOMETPHUECKOE
TUTPOBAHHE CYIb(PAT-HOHOB »

2.13

[Torennmometpust. JlabopatopHas
pabota «Omnpenenenue ooIero
COJZICp KAaHUS JKeIe3ay

2.14

3J’IeKTpOXI/IMI/I‘IeCKI/Ie MCTOJbI aHAJIU3a
CoGecenroBanue 1o 1a00paTOpHBIM
pabotam

2.15

®oromerpus JlaboparopHas padora
«Omnpenenenue conepxxanust xpoma (VI)
B BOJIHOM PacTBOPE»

2.16

Nonnslii oOMeH. JlabopartopHas paboTa
«OrnpeneneHne KaTHOHOB MEH B BOZIE»

2.17

CoGecenroBanue 1o 1a00paTOpHBIM
pabotam

2.18

[IpakTrueckoe 3auarue. «Pacuersl u
OCHOBHBIE ITPUEMBI ONPEEICHUS
coCTaBa B (PU3UKO-XUMHUUECKOM
aHaJIn3e»

2.19

IIpaxTnueckoe 3ansatue «PaBHOBecHe B
pacTBopax ciaalObIX M CHIIBHBIX
IEKTPOIUTOBY

2.20

IIpaxTueckoe 3ansatue. «l'ereporeHnoe
PaBHOBECHE IPOU3BEACHUE
pacTBOPUMOCTEN»




2.21 | IlpakTHueckoe 3aHATHE. 2 2
«KommuiekcHbie coeIMHEHUS B (PU3HKO -
XMMHYECKUX METOJaX aHAJIN3a»

2.22 | Tlpaktuueckoe 3austus. «Pacuersl B 2 2
ANEKTPOXUMUYECKUX METOaX aHAIN3a

2.23 | Ilpaktuueckoe 3ausitue. «PacueTsl B 2 2
aTOMHO a6COpOLIMOHHOM
CHEKTPOCKOIINI

2.24 | Tlpaktuueckoe 3ausitue «PacueTsl B 2 2
MeToax pepakTOMETPHH U
TypOUIUMETPHID

2.25 | Ilpaktueckoe 3ansitue «PacueTsl B 2 2
XpomaTorpagpuueckomM MeToze
aHaIN3a»

2.26 | IlpakTdeckoe 3aHATHE 2 2
«Craructuyeckas o0paboTka
pe3yabTaTOB U3MEPEHUI B (PU3HKO-
XMMHUYECKOM aHAJIN3E»

HTroro 42 34 50 90

3.3 Conepxanne TUCHUIIMHBI

Pasnen 1. Xumnuyeckne MeToAbl aHAJIN3A

Tema 1. BBenenne

AHanmuTH4YecKkass XHMMHs KaK Hayka 00 OIpeleleHHH XHMHYECKOTO COCTaBa BEIIECTB.
XuMu4eckuii M (U3MKO-XMMHUYECKHI aHalu3 KaK CpPeJCTBO KOHTPOJIA KadyecTBa CHIPbS H
MPOAYKIMH XUMUUECKOU MPOMBIIIJIEHHOCTH, a TAK)KE€ KOHTPOJISI YACTOTHI OKPY>KAIOIIEH CpeJibl.

Tema 2. [Ipeamer, 321241 ¥ MeTObI AHAJTUTHYECKOH XUMHUH

3amaun W kimaccupuUKalys METOJOB aHAM3a B 3aBHUCHMOCTH OT OOBEKTa HCCIIEIOBaHUS.
Buabl u stanel ananuza. [loHdTHE 0 KQUECTBEHHOM M KOJMYECTBEHHOM aHAIM3€, XUMUUYECKUX U
(U3HKO-XMMHUYECKUX MeTofax aHaim3a. OCHOBHBIE TpeOOBaHMS K METOJaM aHAIM3a: Mpeaes
oOHapy>KeHHs, HW30MpPaTeNbHOCTh,  CHEU(PUUYHOCTb, MPABHIBHOCTb,  BOCIIPOU3BOJHUMOCTb,
9KCIIPECCHOCTb U JP.

Tema 3. KauecTBeHHbIN aHAIN3

[loHATHE O KaAueCTBEHHOM aHaIMTHYECKOM peakuuu. AHamuTudeckas  (Qopma,
aHAIMTUYECKUE TpU3HAKU. TpeOoBaHUS, NPEIbSBISEMble K KAYECTBEHHBIM aHATUTHYECKUM
peakuusiM. Tunbl AHAIMTUYECKUX pEaKUUid, YCIOBUS MX MPOBEACHHS. AHaIUTHUYECKas
KIIacCU(UKAIMsl KAaTHOHOB W aHUOHOB. J[poOHBIA M cucTeMaTtudeckuil aHanmm3. MneHtudukanus
HEOPraHUYECKHUX COECUHEHUI Ha OCHOBE JAHHBIX KAYECTBEHHOI'0 XMMHUECKOIO aHAJIN3A.

Tema 4. MeToabl pa3jiesieHnsl, BblIeJIeHUS] U KOHIEHTPUPOBaHUS

Pazgenenne M KOHUEHTPUPOBAHME: KOJUYECTBEHHBIE XapPaKTEPUCTUKU. XapaKTEPUCTHKA
METOJIOB OCA&XIEHUS U coocaxJeHus. IIpomsBeneHue pacTBOPUMOCTH M IPUMEHEHHUE €ro Jyis
BBIYUCJICHUS KOHLIEHTPALlMM HACBIIIEHHOrO pacTBOpa MaJoOpacTBOPUMOTO HIIEKTPOJIUTA U
BO3MOKHOCTH BBINAJZICHUs1 ocanka. Xpomarorpadusa. Kiaccudukanus Xpomarorpapuueckux
METOJIOB [0 arperaTHOMy COCTOSIHHIO (a3, Ha OCHOBE 3JIEMEHTApHOIO akTa, IO CIOCO0y
IIPOBEJIEHUS Ipoliecca. DKCTpakuusa. PacTBopuTeny, 3KCTpareHTbl. JIEKTPOXUMUUYECKUE METOJIbI
pazzeneHus, METO bl UCTIapEHUs, yIpaBIiseMasi KpUCTAILTU3AIUs U Jp.

Tema 5. KosimyecTBeHHBIN aHAJIN3

KonuuectBennbiii ananu3. XUMUYECKUE METO/bl KOJIMUYECTBEHHOTO aHajIN3a: rPaBUMETPUs
U TUTPUMETPHUSL.

I pasumempus




CyIHOCTh rpaBUMETPUYECKOTO AHATIN3a U €T0 IPUMEHEHHUE.

Tumpumempuueckuii Memoo aHaniu3a.

OCHOBHBIE TOJOXEHUS TUTPUMETPUYECKOIO aHaln3a. THUMNBl XUMHUYECKHUX PEAKIMM,
UCTOJb3yeMble B TUTPUMETPUU M TpeOOBaHMs, MpeabsBIsieMble K HUM. THUTpoBaHME; TOUYKa
SKBHUBaJIEHTHOCTH; KpuBble THUTpoBaHMs. Bpluucienue pe3ynbTatoB TUTpoBaHUA. OCHOBHBIE
ITOJIOYKEHUS] TATPUMETPUYECKOTO aHAIU3a.

Kucnomno-ocnosnoe mumposanue.

Teopernueckne OCHOBBI KHCIOTHO-OCHOBHOIO TUTpoBaHUsA. DaxkTopbl, BIUAIOIIME HA
XapakTep KpHUBOW TUTPOBAHMS M BEIMYMHY CKadka. MHAWKanus KOHEYHOM TOYKM KHUCIOTHO-
OCHOBHOTO TUTpoBaHUA. KucnoTHo-ocHOBHblE uHAMKaTOpbl. MHTepBan pH mnepexoma okpacku
MHIUKATOpOB.  IIpumepsl  NIPAaKTUYECKOTO  HCIOIB30BAHMS  METOAA  KHUCIOTHO-OCHOBHOTI'O
TUTPOBAHUS.

Komnnexcomempus. Komnnexcono-mempuyeckoe mumposarue

Heopranmueckue © OpraHudeckde TUTPAHTBl B KOMIUIEKCOMETpHH. TpeboBaHwms,
NpeabsBIsieMble K pEaklusM THUTPOBaHUS B KoMIulekcoMeTpud. (OCOOEHHOCTH peakluu
KOMILIeKcooOpa3oBanuss HoHOB MertaiioB ¢ DJITA B 3aBucumoctn ot pH. Kpussie
KOMIIJIEKCOHOMETPUYECKOI O TUTPOBAHU. MeramionHIuKaTOPhL. Baxueiiue
MeTaJUIOMHAUKATOPBl.  CrocoObl  KOMIUIEKCOHOMETPUYECKOTO THTpPOBaHUsS. [30uparenbHOCTD
TUTPOBAHMS U CTIOCOOBI €€ MoBbIeHUs. [IprMepbl MPaKTHUECKOT0 NCIOIb30BAHUS.

Memooul okuciumensbHo-60CCMaHO8UMENbHO20 MUMPOBAHUS

CrannmapTHelid U (OpMaNbHBIA TOTEHIMAIBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CHCTEM.
KpuBble  OKHCITUTEIHHO-BOCCTAHOBUTENBHOIO THTpoBaHUsA. MHuaukatopsl. Kiaccuduxkanums
METOJI0B OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHOIO TUTPOBaHMs. IlepmaHrantomerpus, HOIOMETpHS,
XpOMAaTOMETpHsL, OPOMaTOMETPHUS U Ip.

Tema 6. Pacyernsl B 00bEMHOM aHA/IN3E

CrniocoObl BeIpa)keHUs! KOHIICHTpaLUi B 00bEMHOM aHain3e. PacyeTsl S5KBUBaJICHTHBIX Macc
B OOMEHHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX. 3AKOH SKBHBAJICHTOB.

Pacuersl B MeTOmax HEUTpalM3alMM, OKHUCIECHHUS BOCCTAHOBIICHUS, OCAXKICHUI U
KOMILJIEKCOOOpa30BaHuUs.

Tema 7. MeTpoJiorus aHajaimusa

IToHsATHSA METPOJOTUS U U3MEpPEHUE. 3a/laul aHATUTUUYECKOM XUMHUH KaK METPOJIOTHYECKON
Haykd. IlorpemHocT  XMMHYECKOro  aHamm3a. MeTpojoruueckue U aHAIUTUYECKHE
XapaKTEPUCTUKU METOJ0B aHAJIN3a.

OcCHOBHBIE IOHATHS KJIACCUYECKON CTaTUCTUKH.

Pasnen 2. @Pu3UKO-XUMHYECKHE METOAbI AHAJIHN3A
Tema 1. BBegenne B Gu3HKO-XMMHUYECKHEe MeTOAbI aHaaN3a. O01Ke CBeAeHUs 0

(pusuko-xummuyecknx Meroa0B ananauza (PXMA).

OCHOBHBIE TIOHATHUS W OIpPEAEICHUS Knaccugpukammmss DPXMA. O0630p cocTtosHUA
COBPEMEHHBIX METOJIOB M ammaparypbl. MeTpolIorMuecKue M aHAIUTUYECKUE XapaKTEPUCTHKU
METOJOB  aHaiu3a. AHAJINTUYECKHMII  KOHTPOJb B  IPOM3BOJACTBE  MapKUPOBOYHBIM,
TEXHOJOTUYECKHM, MOBEPOUYHbIH M TeKyluil. 3HaueHue ®XMA B MOHUTOpPUHIE OKpY’KaroUei
cpenbl. TpeOoBaHue K METOAaM aHalU3a: MPABUIBHOCTb, BOCIIPOU3BOANMOCTD, YyBCTBUTEIBHOCTD
U TOYHOCTb.

OOmue mpueMbl ONpeAeseHUs KOHICHTPALUU aHAJU3UPYEeMOro BEIECTBAa: METOJl CEepHH,
METOJ] CTaHJapTOB, METOJI T'PAAyHPOBOYHOr0 rpaduka. AHATUTUYECKHH curHai, npoda. [IpsMeie u
KOCBEHHBIE METO/bI aHAJIU3bI.

MaremaTrnueckasi 00paOoTkKa pe3yJibTaTOB H3MEPEHUl W 0OlIMe NpUeMBbl ONpeeTICHUS
KOHLEHTPALUU aHAJIU3UPYEMOIO BELIECTBA.

Tema 2. JeKTpoXHMHYECKHE MeTOIbl aHAJIN3A YacTh |



OOm1ast xapakTepUCTHKA U KJaccu(PUKaLus METOI0B aHAIN3a. DIIEKTPOXUMUYECKUE METO/IbI
aHanmu3a. Knaccudukanus >IeKTpOXUMHUECKUX METOAOB aHaju3a M0 H3MEpSIeMOMY IMapamerpy
Knaccugukanus no cnoco0y m3MepeHus. DIEKTPOXUMHUYECKas siueiika, dJIEKTPOAbl CPaBHEHUS U
WH/IUKATOPHBIE HIEKTpoabl. OOpaTUMOCTb 3JIEKTPOXMMHMUYECKHX peakuui. BiusHue Toka Ha
IIPOTEKaHWE DJIEKTPOAHbIX peakuuil. YpaBHenue Hepucra. Konngykromerpus. Ilonstue
JIEKTPONPOBOAMMOCTH, YJE€IbHAs OJKBUBAJICHTHAs W DJKBUBAJICHTHAs HIIEKTPOIPOBOJAUMOCTH.
IIpsmas u KocBeHHass KoHAyKromeTpus. KoHAyKTOMETpHYeCKOE€ TUTPOBAHME, XapaKTEpHBIE
3aBHUCUMOCTH KPHUBBIX KOHIYKTOMETPUYECKOTO TUTPOBAaHHs M OOJAaCTH €ro MpUMEHEHHS.
[Torenmmometpusi. CriocoObl NMpOBENCHUS aHaIM3a B KOHIYKTOMETpuH. IIpsMas M KOCBeHHas
noteHoMeTpun. ['padudeckue crnocoOsl onpeaeaeHuss KOHEYHOW TOUKU TUTPOBAHUS. DIEKTPOIbI
B mnoTeHuuoMeTpuu. HoHocenekTuBHbIE  31eKTpoAbl.  CTEKISHHBIA  anekTpoa.  Bruibop
MHJMKATOPHOT'O IEKTPOJA I Pa3INYHbIX XMMUYECKUX PEaKLUil IPUMEHEHUE METO1a

Tema 3. DiaekTpoxumMHYeCKHe METOIbI aHAJN3a YacTh 11

Bonbramnepomerpus. [Tonarue o monmspuzanuu suiekrpoaa. Bunasl nomspuzanuu. OcobeH-
HOCTH BojbTamnepoMmerpuu. KonumdecTBeHHbll aHanu3. YpaBHeHue MibkoBuua. SIBieHus, ucka-
KaroIue BUJI MOJISIPOrpaMM U UX ycTpaHeHHe. [IoTeHInan noxyBOJHBL M €r0 CBsI3b C TOKOM JH(}-
¢y3un. VHBepcHOHHAs BOJIbTaMIIEpOMETpHsl. Bo3MOKHBIE THITBI KPUBBIX M pacyeT KOHIEHTpaIUu
AHAJIM3UPYEMOTO BELIECTBA.

Kynonomerpus. CymHocts MeTona. 3akoH Papanes. M3smepeHne KonuuyecTBa 3JIEKTpHUUE-
crBa. KynoHomeTpus npu NOCTOSHHOM IOTEHLMANE U MOCTOSIHHOM TOKe. KyloHomerpuueckoe
TUTPOBAHHE , €TO0 OCOOEHHOCTH.

Tema 4. CiekTpockonnuyeckne MeTOAbI AaHAIN3A

SIBnieHus1, 00yCIOBJICHHBIE KOPITYCKYJISIPHOM mpupoaoil cBeta. Bunel ciekrpockonuu. SIB-
JieHus, o0yCIIOBJICHHBIE BOJTHOBOM Mpupooii ceera. OnTHueckue MeToasl aHanuza. Kiaccuduka-
LUsl CHEKTPOB. ATOMHBIE 3MHUCCUOHHBIE CIEKTPbI, UX MOIYYEHHE U PETUCTpaLus. DMUCCUOHHAS
¢doromerpust ruiamenu. IIporeccsl, mpoTeKaoIue B MIIAMEHA. 3aBUCUMOCTh MHTEHCHUBHOCTH H3ITY-
YeHUs1 OT KOHIEHTpauuu. YpaBHeHue Jlomakuna-lllaiibe. Ilomexu B sMHCCHOHHON (hOTOMETpHH
wiameHu. [Ipumenenne GoromeTpun miaMeHu

Tema 5. MoJiexkyasipHasi a0cOpOLMOHHAS CIIEKTPOCKONHSA

[IpoucxoxaeHue W TMpelncTaBieHHe CHeKTpoB. OOImMe CBEJEHHUS O MOJICKYJISIPHBIX
cnekrpax. [IpuMeHeHHe  3JEKTPOHHBIX, KOJNEOAaTeNbHBIX W  BpallaTeNIbHBIX  CIIEKTPOB.
Xapakrepuctuka norjaomeHus. OCHOBHOHN 3aKOH CBETONOIJIOLIEHMS. Y CIOBHSI IPUMEHEHUS 3aKOH
Bbyrepa-JlamGepta-bepa. 3akoH amguTUBHOCTH cBeTomorjomenus. Kiaccudukanus MeToJ0B
MOJIEKYJISIpHOI aOcopOuumonHoi crnekrpockonuu. Meron MK —cmnekrpockonuu, mpUMEHEHHE U
OTrpaHUYECHUS METOAA.

Tema 6. doTomMeTpHYecKHii MeTO aHAJIN3A

OCHOBHBIE ATaITBI U YCIOBUS (POTOMETPUYECKOTO aHainu3a. POTOMETPUUYECKUNA aHATIU3
JBYXKOMITOHEHTHBIX cMecei. CrieKTpo(OoTOMETpUIECKU aHATTU3 JIBYXKOMITOHEHTHBIX CMECEH.
[Tpuemsl onpeneneHns HEM3BECTHOM KOHIIGHTpAaLUH B (poToMeTpuu. POTOMETPHUECKOE U
criekrpooTomeTpuueckoe TuTpoBaHue. OCHOBHBIE Y3716 IPUOOPOB (POTOMETPUUYECKOTO U
CIEKTPO(OTOMETPUUECKOTO AHAIHU30B

Tema 7. Hedesomerpus, TypOugumerpus 1 peppakroMmeTpust

Pedpakromerpusi, KOJTMUECTBEHHAsI XapaKTEPUCTUKA U METOJ M3MEPEHHs MOKa3aTens IMmpe-
nomiieHus. PakTophl BIUAIOLIME HA MOKa3aTenb npesnomiieHus. OnpeneneHue KOHLUEHTpALUK Be-
IIecTBa ¢ MomoIbio peppakromerpa. Hedenomerpus u typounumerpus. Bzaumoneiictsue ceeta
CO B3BCILCHHBIMU YaCTULAMHU pacTBOpa. Peaknuu ucnosb3yemsle B MeTOMax. Bo3MoxHOCTH U Xa-
PaAKTEepUCTUKU METOJIOB. 3aKOH Pajes u ero mpuMeHeHue Uit HedeaoMeTpuu U TypOUAUMETPHUH.
IIpueMbl HaxXOXI€HHs KOHLIEHTpALMU aHAJIM3UPYEMOTo BelecTBa. [I[puMeHeHne MeTo10B B aHAIIU-
3€.

Tema 8. Monublii 00MeH
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SIBieHue copOuMU, MOHATHS afcopOIHu, abcopouuu, copderta. OnpeneneHue HOHHOTO
oOMeHa, ero cymHocTs. GakTopsl, BIUAIONINE HAa HOHHBII 0OMeH. BUIIbI M COCTaB HOHUTOB.
DU3MKO-XUMHUYECKHUE CBOMCTBA HOHUTOB. [IpuMeHEeHe HOHUTOB.

Tema 9. XpomaTorpapuueckuii MeToJ aHAJIN3a

CymHocts xpomarorpaduu. Kraccudukanuss xpomarorpaduyeckux METOIOB aHaIU3a.
I'a3oBasi xpomatorpagusi, e€ HOCTOMHCTBA M 00nacTd mpuMeHeHus. OCHOBHBIE TEOPETUYECKHE
noaxonapl. Xpomarorpadpuuyeckue MUKA U UX MapameTpbl. [IpHHIMIUANBHAs cXeMma Tra3oBOroO
xpomarorpada. KomuuectBennslii aHamu3. CrocoObl pacueTa COJEpXKaHHMS BellecTBa(METO.
a0COJIOTHOM KaIMOPOBKY, BHYTPEHHETO CTaHIapTa, BHYTPEHHEH HOPMAaTU3alliHy).

3.4 TemaTnka ceMMHAPCKMX/NIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI
3.4.1. llpakTnyecKkue 3aHATHUS

Pa3znen 1. Xumuyeckne MeTOAbI AHAJIN3A

Tewma 2. IIpenmer, 3ajaun 1 METOIbl AHATUTUYECKON XUMUU

Tema 3. KauecTBeHHBIN aHATU3

Tema 4. Metoas! pazzieneHusi, BbIACIECHUS U KOHIICHTPUPOBAHUS

Tema 5. KonmnuecTBeHHBIN aHAIN3

Tema 6. PacueTsl B 00bEMHOM aHAIU3E

Tema 7. Mertposiorus ananusa

Pa3zpnen 2. ®u3nko-xuMu4ecKHe MeTObl AaHAJIN3a

1. CrniocoObI BEIpaKEHHS COCTaBa PACTBOPOB , IPUTOTOBIICHHE PACTBOPOB 331laHHON
KOHLEHTpaluu

2. PaBHOBecue B pacTBOpax cinadbIX M CHIIBHBIX 3JeKTponuToB. pH 1 pOH BoaHbIX
pacTBOpoOB

3. I'ereporennoe paBHoBecue. [Ipoussenenne pacrBopumoct. ConeBoil 3ppexT u
IpoOHOE OCaxICHHUE.

4. KommiekcHble coeiuHeHHs B (PU3MKO-XUMHUYECKUX METOJaX aHaIn3a

5. Pacuertsl coneprkaHus aHAIM3UPYEMOIO BELIECTBA B OCHOBHBIX JIEKTPOXUMHUECKUX
MeTo/1aX (KOHIYKTOMETpPHUSI, TOTEHIIMOMETPHUS, KyJIOHOMETPHS U BOJIbTAMIIEPOMETPHS).

6. PacueTsl KOHIIEHTPALIMU aHAIU3UPYEMOTO BEIIECTBA B CIIEKTPOCKONUYECKHUX U (Po-
TOMETPUYECKOM METOJAX aHAJIN3A.

7. Pacuets! B peppakTomeTpun, HedeTOMETPUH U TYpOHIUMEeTpuH. TexHuKa MpoBee-
HHUS U3MEPEHUI.

8. XpomaTorpadpuuecKkuii METO/ aHaJIM3a: PacueThl COACPKAHUS aHATU3UPYEMOTO Be-
mectBa. TexHUKa IPOBEACHUS ra30BOM, JKUIAKOCTHON 1 BEICOKO3(DEKTUBHOM XpomMaTorpaduu

9. Craructuueckas 00paboTKa pe3ysIbTaTOB aHATUTHYECKUX U3MEPEHUI

3.4.2. JIaGopaTopHbIe 3aHATHS

Pasnen 1. Xumnuyeckne MeToAbl aHAJIN3A

Tema 3. KauecTBeHHbBIN aHAIN3

JlaGopatopHas pabota «KauecTBeHHBIE peaKI[Mi KATHOHOB | M 2 aHATUTUYECKUX TPYIID)

JlaboparopHas paboTa « AHAIHM3 CMEeCH KAaTHOHOB | M 2 aHAIUTUYECKUX TPYIII

JlaGopatopHas pabota «KauecTBeHHBIE peaKI[Mi KATHOHOB 3 U 4 aHATUTUYECKUX TPYIID)

JlaGopatopHas pabota «KauecTBEeHHBIE peaKI[i AaHUOHOBY

JlaGopatopHast paboTa « AHAJIU3 COITU.

Tema 5. KosimyecTBeHHBIN aHAIN3

JlaGopatopHas pabota.«OnpeaeneHne cojepkanus KapOOHATOB HATPUs U KaJlusl B pacTBO-
pe». M «Onpenenenne ycTpaHUMON KECTKOCTH BOJIBI.

JlaGopatopHas pabota. «OnpezneneHne coaep>kanusi HOHOB MeaM B pacTBope». M «Ompe-
nenenue coaepkanus xxenesa (I11) B conmy.

JlaboparopHnas pabota «Onpenenenue o0IIeH 3KeCTKOCTH BOIBI».

Pasnen 2. @Pu3uKo-XxuMH4YeCKHEe METOAbI AHAIHN3A
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BBoaHoe 3ansitue. [IpaBuiia paboThl M TEXHUKA 0€30IACHOCTH B XUMHYECKOMH Jabopato-
pun. TexHUKa XUMHUECKOT0 SKCriepuMeHTa. KOHTPOJIb 1 MOHUTOPUHT B TEXHOJIOIMUECKUX MPOIiec-
cax M OKpYKarolleu cpee.

JIaboparopHas padoTta «CrocoObl BEIpaXXEHHs COCTaBa pacTBOPOB. [IpurorosieHue pacTo-
POB 3aJJaHHOM KOHIEHTPAIHN.

Konaykromerpus.

JIaGoparopHas pabota OmnpeneneHue coepx aHust KUCIOThl KOHAYKTOMETPUIECKUM
TUTPOBAHHEM.

JIaGoparopHas pabota OmnpeneneHue coiepKaHust KATHOHOB IIMHKA B BOJHBIX PacTBOPaXx.

IHorenunomerpus

JlaGoparopHas pabota OmpeneneHue oOIIETo CoaepKaHus Kee3a.

JlaGopatopHas pabota OmnpenesneHue coepKaHus aHWIMHA B BOJHBIX PacTBOpax.

JIaboparopHas padota OnpeneneHre HOHHOTO COCTaBa BOJHOTO PacTBOpa

JIaGoparopHas padota OmnpeneneHre BOAOPOAHOTO IMOKa3aTelsi BOJAHBIX paCTBOPOB

JIaboparopHas pabota OnpeneneHue GTopua HOHOB HOHOCEIEKTUBHBIM 3JIEKTPOJAOM

BoJsabsTamnepomerpus.

JIaGoparopHas paboTa AMIIEPOMETPHUUECKOE THUTPOBAHUE CYJb(aT-HOHOB

doromerpus.

JIaboparopnas pabota Omnpenenenue conepxanust xpoma (VI) B BoIHOM pacTBOpe

JIaboparopHas pabota Onpenenenue conepxanus xkenesa (I1I) ¢ cynbdocanuumnoBoii kuc-
JIOTOU

Pedpakromerpus

JIaGoparopHas pabota OmnpeneneHue coepKaHus IIULEPUHA B BOJHOM pPacTBOpe

Honnbiii 00MeH

JIaGoparopnas pabota Omnpenenenue karnonoB menu (II) B Boze

3.5 TemaTrnka KypcoBBIX IPOEKTOB (KypCOBBIX pador)
Y4eOHBIM IIJIaHOM HE TPEAyCMOTPEHBI

4. Y4eOHO-MeTOANYECKOEe 1 HHPOPMALMOHHOE o0eceyeHne
4.1 Hopmartusnblie 1okyMeHTbI 1 TOCTb1

1. ®I'OC BIIO no nampasnenuto noarorosku 20.03.01 Texnochepnas 6€30macHOCTS ,
yTBepxkAeHHbIH, MuHoOpHayku Poccun 25.05.2020

2.IIpuxa3z MunoOpnayku Poccun ot 05.04.2017 Ne310 «O06 yTBepkIeHUH TOPSIIKA
OpraHu3alluK U OCYIIECTBIICHH 00pa30BaTENbHOM JESITEIBHOCTH MO MIPOrpaMMaM BBICIIETO
npogeccuoHaIBLHOr0 00pa3oBaHus- IporpaMMaM OakanaBpuara, IporpaMMaM CIeHUaINTeTa
,JIpPOrpaMMaM MarucTparypb»

3. [Ipuka3 Muno6puayku ot 25.08.2017 Ne§16 «O0 yTBepkIeHUH NOPSAKA TPUMEHEHHS
OpraHu3alUsIMH ,0CYILECTBISIONIMMU 00pa30BaTENbHYIO JEATEIbHOCTD IEKTPOHHOTO
00y4eHHU S, IUCTAIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOT M IPU peAIM3alliui TP peanu3aliiu
00pazoBaTEeNbHBIX MPOrPAMM)

4.HopMaTHBHO-MeTOIMYECKUE TOKYMeHTH MuHoOpHayku Poccun

5.JIokanpHBIE HOpPMATUBHBIEC AKThl Y HUBEPCUTETA
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4.2  OcHoOBHas JUTEpaTypa
1. OcHoBBI aHaNIUTHYEeCKOM XuMuU. YueOHuK/ bombimosa T.A., bpeikuna ['.J1., M.: Beiciias

mkona, 2004,

2. OcHoBBI aHanmuTH4eCcKON xumuu. YueOHuk/ Anos H.B., bapabanar FO.A., M.: Beicias
mkomna, 2003.

3. Anamutnueckas xumusg. DOU3MKO-XMMUYECKHE METONBI aHanu3a. YueOHHMK/ Bacuibes
B.IT., M. [Ipoda, 2002.

4. Ananutuyeckas XUMHA. XUMHUYECKHE METOAbl aHanu3a. JlabopaTOpHBIN MpakTUKyM. /
H.M. bapanaeBa, A.H.Kyckos, B.C. Bacunnes, A.Il. Anpuinaa, M.: MockoBckuii [Tonurex,
2019.

5. Anamutnueckas xumus. COOpHUK METOAMYCCKUX YKa3aHWM HJIs pelIeHUs 3ajad,
KOHTPOJIBHBIX BOMPOCOB, 3anay, BapuantoB /(3. / H.M. bapanaeBa, A.Il. Anpuinna, M.:
Mockosckuii ITomurex, 2019.

4.3 lonmosHMTeJIbHAA JIUTEPATypa

1. OcHoBsl ananuTHyeckor xumuu. YueOnuk/ [Tnmnenko A.T., [Tataunkuii U.B., M.:
Bricmiag mikona, 1990

4.4 DJexkTpoHHbIe 00pa3oBaTe/bHbIE PeCypChl
[TpoBenenue 3aHATUI U aTTECTAI[M BOZMOXKHO B AUCTAHIIMOHHOM (opMare ¢ mpuMeHe-
HUEM CHUCTEeMbI TUCTaHIMOHHOro 00yuenus yausepcureta (C1O-LMS) Ha ocHOBe pazpabo-
TaHHBIX Kadeapoil AMeKTPOHHBIX 00pa3zoBaTeIbHbIX pecypcoB (DOP) mo BceM paznenam mpo-
rpammbl:. Pa3pabotannsie OP BKIIIOUAIOT TPEHHUPOBOYHBIE U UTOTOBBIE TECTHI.
1. Pa3zpmen 1. Xumuueckue METO/bI aHATTN3A
https://online.mospolytech.ru/mod/resource/view.php?1d=212376
2. Pazpen 2. ®U3nMKO-XUMUYECKUE METObI aHAJIN3A
https://online.mospolytech.ru/course/view.php?id=6930
[Topsimox mpoBeneHust pabOT B IMCTAHIMOHHOM (hopMaTe yCTaHABIMBACTCS OTICIbHbI-
MU PacCHOPSKEHUSIMH ITPOPEKTOpa MO yueOHOM paboTe U/UiIH LEHTPOM Y4eOHO-METOINIECKOM
pabotbl. Kaxkaplil cTyieHT oOecrnieueH HHAMBH LY ATbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
ANIEKTPOHHBIM OnOnMMoTekam yHuBepcutera (elib.mgup; lib.mami.ru/lib/content/elektronyy-
katalog) k 31eKTpOHHO-OMOIMOTEUHBIM CUCTEMaM (AJIEKTPOHHBIM OMOINOTEKaM)
1.AHanuTuyeckas XuMus [anekrponHas oubnuoreka] library.ru
2.XapuronoB F0.5l. Ananutndeckas xumus . KonndecTBeHHBIN aHAIH3, PU3UKO-XUMUYECKHE
METO/Ibl aHaJM3a [ANMEKTPOHHBIHN pecype]:mpaktukym / FO. 5. XapuToHOB ... yueOHOE mocodue /
Xapuronos lO. {. , [Ixabapos . H. , I'puropsesa B. 1O. - MockBa : I'D0OTAP-Menua, 2012. -
368 c. - ISBN 978-5-9704-2199-4. - Tekct : anexkrponnslii // IbC "KoncynpTant cTyaeHra"
:https://www.studentlibrary.ru/ru/doc/ISBN9785970421994-0000/000.html

3.Xapuronos 0.4, [Ixxabapos /I.H., I'puropsesa B.1O. "Ananutnueckas xumus. Konuue-

CTBEHHBIH aHAIIN3, GU3UKO-XUMUYEeCKHe MeTo bl aHanu3a. [Ipakrukym"/ Xapurtonos 0. S1. ,
Jlxabapos 1. H. , I'puropseBa B. 1O. - Mocksa : [DOTAP-Meaua, 2012. - 368 c.
https://www.studentlibrary.ru

4.ANChem.ru —IIpodeccrnoHnanbHbI HHTEPHET PECYPC , MOCBSIICHHBINA aHATUTUIECKONH XHMHUH
¥ XUMHYECKOMY aHaJu3y U MeTpojoruu http:// www.anchem.ru

5. DnextponHo-0nbMMoTeyHas cucrema IPRbooks http://www.iprbookshop.ru

6. Karanor ccbuiok Ha ¢ailsibl ¢ AIEKTPOHHBIMU KHUTaMH http://www.y10k.ru/books

7. Poccuiickuif XMMHUKO-aHAJIMTHYECKUN nopTai http:/www.anchem.ru/literature



https://online.mospolytech.ru/mod/resource/view.php?id=212376
https://online.mospolytech.ru/course/view.php?id=6930
https://www.studentlibrary.ru/ru/doc/ISBN9785970421994-0000/000.html
https://www.studentlibrary.ru/
http://www.anchem.ru/
http://www.iprbookshop.ru/
http://www.y10k.ru/books
http://www.anchem.ru/literature
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8. Topran Xumuyeckoro akynprera MI'Y http://www.chem.msu.su/rus
9. DnekTpoHHBIE XUMUYECKHE OnOMMoTeKH http://djvu-inf.narod.ru/nclib.htm

4.5./IueH3n0OHHOE U CBOOOJHO PACIIPOCTPaHsieMOe MPOrpaMMHOe o0ecnieyeHne

HaunmenoB | Pa3paboruuk Hoctyn Ccblika Ha Enunblii peectp
aHue 100 HOCThH poccuiickux nporpamm st IBM u B/]
(mpaBoobsaga | (IMIEH3UOHHO | (MPU HAJIUYNH)
TeJIb) e, CBOOOIHO
pacnpocTpans
eMoe)
Astra 000 JluneH3nonH https://reestr.digital. gov.ru/reestr/3057
Linux "PYCBUTEX- oe 83/?sphrase_1d=954036
Common ACTPA"
Edition
MoitOpu 000 JInneH3noHH https://reestr.digital.gov.ru/reestr/3015
C "HOBBIE oe 58/?sphrase 1d=943375
OBJIAYHBIE
TEXHOJIOT'!
HH

4.6 CoBpemeHnHble npodeccHoOHAIbHbIE 0a3bl JaHHBIX M MH(OPMAILMOHHbIE
CIIPABOYHbIE CHCTEMBI

Ilepeuennb pecypcoB cetu UHTepHET, JOCTYNHBIX AJIs1 OCBOCHHS M CHUIIUHbI:

HaumeHoBaHue Ccblika Ha pecypce HocTynHocTh
NudopmManmoHHO-CIPAaBOYHbIE CUCTEMBbI
WNudopmannoHHble  pecypchbl http://
JloctynHo
Cetu Koncynbrantllimtoc www.consultant.ru
JIEKTPOHHO-0U0INOTEYHbIE CHCTEMbI
Jlanb https://e.lanbook.com JloctymHa B cetu
WutepHer 6e3
OTrpaHUYECHUN
IPR Books https://www.iprbookshop JlocTymHa B ceTn
.Iu WuTepuer 6e3
OTrpaHUYECHUN
[TpodeccnonanbHbII http://www.anchem.ru HocTtynHa B cetn
HUHTEPHET PECYPC , MOCBSIICHHBIN HNHurepHer
AHAJIMTUYECKON XUMHUU U
XUMHUYECKOMY aHAJIU3y U
METPOJIOT MU

IIpodeccuonanbubie 6a3bl JAHHBIX



http://www.chem.msu.su/rus
http://djvu-inf.narod.ru/nclib.htm
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.anchem.ru/
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baza AHHBIX Hay4Hoii | http://www.elibrary.ru HoctymnHo
AIIEKTPOHHON OMOIMOTEKN

(eLIBRARY.RU)

Web of Science Core| http://webofscience.com JlocTymHO
Collection —  monuTemaruueckas
pedepatuBHO-OMOIMOTpaduvecKkas u
HayKOMETpUYECKast

(bubnuomeTpuueckas) 6aza TaHHBIX

S5.MarepuajibHO-TeXHUYECKOe o0ecneyeHue

AHanuTHuecKas XUMHUA

MCTOJbI aHAJIN3a

CTp. 2

Jlexuumonnas ayauropus I1IK

U GU3UKO-XUMHYECKHE 510.
129626, r. Mockaa,
yi1. ITaBna Kopuaruna, 1.22,

Croubl y4eOHBIE CO CKAMBSMU,
ayIUTOpHAas JOCKA, [IEPEHOCHOMI
MYyJIbTUMETUHHBIN KOMIUIEKC (TIPOEKTOP,
HOYTOYK). PabGouee mecto
IpernoaBaTensi: CTOJM, CTYJ, TYMOOYKa
U1l yCTAaHOBKH HOYTOYKa.

526,529

ctp. 1

JlaGoparopuu kadenpbl
«Xumbunorex» 11K 433,

129626, r. Mocksa, yi1.
[TaBna Kopuarusna, 1.22,

JlaGoparopust o0opyoBaHa
KOMIIBIOTEPHOU U MYJIbTUMEIUNHON
TEXHUKOU. TepMOMETpBI;
cnektpodoromerp CD; BRITHKHBIC
mKaQbl; YIEKTPOHHBIC AHATUTHIECKUE
BECBHI; BECHI J1Ja0OPATOPHBIE AIEKTPOHHBIE;
pH-MeTphbI; akBaIuCTHILIATOP;
(OTOKOTIOPUMETPHI; KOHYKTOMETPHI,
KyJIOHOMETp «DkcrepT». [Ipu
MIPOBEACHUH JIAOOPAaTOPHBIX padoT
CTYACHTHI UCTIOJIB3YIOT CIIEHUANBHYIO
XMUMHUYECKYIO TIOCYly: MEPHbIE
LWIAHAPHI, KOOI KOHWYECKUE U
MEpHbIC; TUTIETKH, OIOPETKH, TPOOHPKH.
JlaGopatopusi OCHaIlIeHa BBITSKHBIMH
mkadamu 171t paboThl ¢ KUCIOTaMH,
IIeJI0YaMH, JIETKOJIETYYHMHU BEIIECTBAMH.
JlaGopaTOopHBIil MPaKTHUKYM BKIIIOYAET
paboThI KaK MO KIACCUYECKOMY
Ka4eCTBEHHOMY M KOJIMYECTBEHHOMY
aHaJIn3y (Ka4yeCTBEHHBIN aHAIN3
KaTHOHOB M aHMOHOB, KUCJIOTHO-
OCHOBHOE, KOMIUIEKCOMETPHUYECKOE U
0CaIUTENIbHOE TUTPOBAHKE), TAK U
palboThl Ha COBPEMEHHBIX MPUOOpax
(97EKTPOXMMHYECKIE U OTITUYECKUE
METO/JIbI aHAJIN3a).



http://www.elibrary.ru/
http://webofscience.com/

15

6.MeTonnueckne peKOMeHIaNH

6.1 MeTtoauyeckue peKoOMeHIAMY JJIsl IPenoaBaTeJis M0 OpraHu3anuu
o0yueHus

OOyuasi CTy/IEeHTOB AUCIUIUIMHE «AHAIUTHYECKAs XUMHS U (DPU3HKO-XUMHUECKUE METOIbI
aHaIM3a», NpenojaBaTelb HMMEET Leidb pa3BUTh y HUX MPaBHIBHOE TOHUMAaHHWE CYIIHOCTU
pa3NUYHBIX METOJOB aHAlM3a HAa OCHOBE COBPEMEHHBIX TEOPETHYECKUX TIOJOKEHUH XHMUH,
COOOIIMTh UM CBEICHUS O COOTBETCTBHMHM OCHOBHBIX METOOB aHaIM3a M BaKHEHIIUX CBOWCTB
XMMHUYECKHX 3JIEMEHTOB U UX COCIMHEHUH.

W3noxeHne TEOpeTHYECKOro M (haKTHUECKOro MaTepuaja Kypca OCYIIECTBISETCS Ha
nekiusax. [lapannensHo C JIGKHMOHHBIMU 3aHATHSAMH TPOBOJATCS CEMUHAphl U J1aOOpaTOPHBIN
MPAKTUKYM.

OcHoBHOI  (opMON M3y4YeHHS JAUCHUIUIMHBI «AHAJIUTHYECKAas XHUMUS H  (U3UKO-
XMMHUYECKHE METOJbl aHalu3a»», Kak M JI000M Apyrod IUCHMIUIMHBI B BBICHIEM Y4YeOHOM
3aBEJICHUU, SBJSIETCS CaMOCTOsITeNbHAs paboTa oOydarolierocs, KOTOpas BKIOYaeT B cels
npopabOTKy JIEKIMOHHOIO Marepuaja, Yy4eOHMKOB M y4eOHBIX TOCOOMI{, BBINOJIHEHHE
nabopaTOpHbBIX PaboT, MOATOTOBKY K CEMHHApaM M caye SK3aMeHa WM 3aueTa. B Toxke Bpems
MperoiaBaTeNlb  OCYIIECTBIISICT CHUCTEMAaTHYECKUH KOHTPOJIb 33 CaMOCTOSATENBLHOW paboToi
CTYACHTOB MyTE€M IMPOBEPKH IMOJIrOTOBICHHOCTH CTYJIEHTOB K JAaOOpAaTOPHBIM 3aHATUSM U
ceMHHapaM (MHIMBUIYaJIbHBIA ONPOC, IPOBEPKA JOMAIIHUX 3aaHUM, IPOCMOTP 3alUCel JIEKLNH,
pUeM pe3yJbTaToOB JIa0OPAaTOPHBIX pabOT, MPOBEACHHE IPOBEPOUYHBIX pabOT, KOTOpHIE IO
CYIIECTBY SIBJISIIOTCS 3a4E€THBIMH ).

6.2 MeTozmqecmle YKazaHust AJast oﬁyqamumxca 0 OCBOCHHIO
AUCHHUIIJINHBI

N3noxeHne TeopeTuIeckoro 1 (pakTHIecKOro Marepuana Kypca OCyliecTBIsSeTCS Ha
nexuusx. [lapanienbHo ¢ JeKIMOHHBIMU 3aHATUSMU MPOBOAATCS CEMUHAPHI U 1a00paTOPHBIH
npakTukyM. OCHOBHOH (popMOif N3ydeHUs TUCIUIUTHHBI « AHATTUTHYECKAst XUMHSD, KaK U JTI000i
JPYTOi TUCUUIUIMHBI B BBICIIEM YU4€OHOM 3aBeJICHUH, SIBIISETCS CAMOCTOSITENbHAs padoTa
o0yyJaromerocsi, KOTopas BKJItoyaeT B ceOsi:

- paboTy HaJ JEKIIMOHHBIM MaTEPHAIIOM;

- paboTy Haj pa3aenaMy Kypca MOJTHOCThIO MM YACTUYHO BHIHOCUMBIMU Ha
CaMOCTOSTEIILHOE U3YUYCHHUE;

- paboTy MpH MOATOTOBKE K CEMUHAapaM U J1abopaTOpHBIM paboTam

I'maBHas 3amada CTyAEeHTa BO BpeMs JICKLIUU 3aKIIOYACTCS BO BHUMATEIBHOM CIYyLIAHUH
JEeKIMM W 3allUCU €€ OCHOBHOIO cojepxkaHus. Ui 3amuced JEKUMM CIEeIyeT I0Jb30BaThCs
OTAENbHON TeTpagbto. OCHOBHAs OMIMOKAa OTAEIBHBIX CTYIACHTOB COCTOUT B TOM, 4YTO OHHU
CTPEMSTCS JOCIOBHO 3alMCATh BCE, YTO TOBOPUT JIEKTOP, U IIO3TOMY 4aCTO CIEAAT HE 3a MBICIIBIO, a
3a CJIOBOM, HE YIJaBJIMBas CMbICIA H3JIaraeMoro marepuana. Jlisg 3ammcedl JEKUHHA ClexyeT
I10JIb30BAThCsl OTENBHON TETPajbl0. 3allUCh BECTH HA OJHOM CTOPOHE TETPAJH, OCTaBIISIsl BTOPYIO
CTOPOHY IJIsl BHECEHUS COOTBETCTBYIOIIUX JOMOIHEHUM.

Cnenyer uMeTh B BHJy, UTO HE BCE BOIPOCHI IPOrPAMMBI, OTHOCSIIHUECA K TOW MM MHOU
TeMe, 00s3aTelbHO M3JaraloTcss Ha JeKnuu. Hekoropele W3 HUX JODKHBI  H3ydaThCs
CaMOCTOSITENIFHO B Tpoliecce pabOThl Haja JaHHOW Temod. B sToM ciiydyae HEoOXoauMo
3aKOHCIIEKTHPOBATh PEKOMEHAYEMYIO JIEKTOpPOM JHTeparypy. IIpM KOHCIIEKTHpOBAaHMM H30erarhb
JIOCIIOBHOT'O TIEPEMUCHIBAHUS aBTOPCKOTO TEKCTa, CTapasiCh OTPA3UTh JIMIIb HauboJiee BaKHBIC
MOMEHTBL. ~ VICKIIIOWeHUsI JOMyCKaloTCs JUIIb I (GopMyIupoBOK Hamboyiee  BaXKHBIX
3aKOHOMEPHOCTEM.
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[Tpu moaroTOBKE K CEMHUHApaM U MPOBEPOYHON paboTe HEOOXOIUMO:

a) BHUMATEIbHO, HECKOJIBKO pa3 MPOYUTATh CBOM KOHCIIEKT, COOTBETCTBYIOLINE Pa3aeibl
Y4eOHUKOB U Y4eOHBIX TOCOOUI;

0) IPOCMOTPETh PEKOMEHAALIMH TI0 BHIITOTHEHUIO YIIPayKHEHHIA;

B) IMCbMEHHO OTBETHTH HA TEOPETHUECKUE BOIPOCHI

[Ipu moaroToBke K Ja0OpaTOpPHBIM paboTaM cielyeT BHUMATEIbHO O3HAKOMHUTHCS C
TEOPETUYECKHM BBEICHHEM K paboTe W METOJMKOW BBINOJHEHHS »3KcrepuMeHTa. Kpartkoe
TEOPETUYECKOE BBEACHUE U PE3yJIbTAThl aHAIN3A 3aIMCHIBAIOT B Ja0OPATOPHBIH KypHAIL.

B kadectBe mabopaTOpHOro >KypHajlla HCIOJb3yeTcs O0Ias TeTpajb C 3arloJHEHHBIM
TUTYJBHBIM JIUCTOM.

JlaGopaTopHbIil KypHand SABISETCS EIUHCTBEHHBIM JOKYMEHTOM O TIPOBEJIECHUU
HKCIIEPUMEHTA. Bectu 3ammcH Ha YepHOBUKAX HE pexo-
MEHTyeTCsl. YpaBHeHUs peakuui JOJKHBI OBITH YEeTKO 3alHUCaHBbl,
TaK Kak HeOpe)KHas 3aIuCh MOXKET BBI3BATh OLINOKY.

Otuer 0 pe3yspTaTax aHaau3a o(GOPMIISIOT MO CXeMe MPHUIOKEHHOM K OMUCAHUIO KaXKI0M
nabopaTopHOM paboThI

Kaxxnas naboparopHas paboTa Mo 3aBepIICHUU SKCIEPUMEHTA, OPOPMIICHHS U 3aIUTHI
J0JKHA OBITh MOJIMKCAHA Y MpernoaaBaTes.

7.D0H OLICHOYHBIX CPEACTB

B npomnecce oOyueHUs] UCHONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CaMOCTOSATEIBHON
paboThI CTYAEHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHBIX
aTTeCTalui:

- 3a1UTa Ja00paTOpHBIX paboT;

- OTBETHI CTYyJICHTA Ha BOIPOCHI TECTOBBIX 3aJ[aHUH;

- pe3yJbTaThl UHTEPHET-TECTUPOBAHUSL.

OOpa3ipl TECTOBBIX 3aJaHMW, KOHTPOJBHBIX BONPOCOB M 3aJaHUM IS TPOBEACHUS
TEKYILEro KOHTPOJIsL, OUIIETOB /sl IPOBEACHUS IK3aMEHa, IIPUBEICHBI B IPUIIOKEHUH 2.

OOyueHnue 1Mo TUCHUIIIMHE «AHATUTHYECKAs XUMUS U (PU3UKO-XUMHUECKUE METOIbI
aHaJIM3a» HAIpPaBJIeHO HAa (OPMHUPOBAHKE Y O0YHAIOIIMXCS CIEAYIONINX KOMIIETCHIIMN

Kon B pesyabTaTe ocBoOeHHs1 00pa30BaTEJIbLHOM POrPaMMBbI
KOMITEeTEHIIM U o0yyaromuiics 10J15keH 00/1a1aTh
OIIK-1 CrnocoOHOCTh HM3y4YaTh, aHATM3UPOBATh, HCIOJIH30BATH OHOJIOTHMUYECKHE

OOBEKTHI U MpoIeCcChl OCHOBBLIBASICH HaA 3dKOHAX W 3aKOHOMCPHOCTAX,
MaTEMAaTHYCCKHUX, (bHBI/I‘ICCKI/IX, XAMHYECKUX M OHMOJIOTMYECKHUX HayK U HX
B3aMMOCBA34IX

OIIK-7 CrniocoOeH MpOBOJUTH SKCIEPUMEHTAIBHBIEC HCCIEIOBAHUS U UCTIBITAHUS
0 33aJaHHOM MeTOoAMKe, HAONIOJCHUS U W3MEpeHus, oOpabaThiBaTh H
MHTEPIPETUPOBATh SKCIIEPUMEHTAJIbHBIE JTaHHbIC, TPUMEHsSI MaTeMaTHYeCKue,
¢busnueckne,  QUUKO-XUMUYECKHE,  XUMHUYECKHE,  OHOJOTHYECKHE U
MUKPOOHOIOTUYECKHE METO/IbI

7.1 MeToabl KOHTPOJISI U OLICHUBAHUA Pe3y/IbTATOB 00yYeHHUS
[TpomesxyTouHas aTTecTanus o0yyaromuxcs B (hopMe 3K3aMeHa IPOBOIUTCS 1O

pe3yJbTaTaM BBIIIOJIHEHHUS BCEX BUJIOB yueOHOM pabOThI, MPEIyCMOTPEHHBIX Y4EOHBIM IJIAHOM T10
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JAHHON JUCLUILIMHE (MOAYJIO), IPU 3TOM YUUTHIBAKOTCS PE3YJIbTAThl TEKYILIEr0 KOHTPOJIS

YCIICBACMOCTHU B TCUCHHUEC CCMECTPA. OI.[CHKa CTCIICHU HOCTUXKCHU A OGy‘IaIOH_II/IMI/ICH IJIaHUPYCMBIX

pe3yNbTaTOB 00yUYEHUS 0 JUCIHUILTHHE (MOIYIIO) IPOBOIUTCS MPENOIaBaTEIeM, BEAY UM
3aHATHUS 110 JUCHUIUIMHE (MOAYJII0) METOJOM SKCIIEPTHOM o1leHKU. [1o uToram nmpoMexyTouHOM

aTTECTAIlMU 0 IUCHUILIUHE (MOIYIIIO) BBICTABISETCS OLICHKA KOTIMYHOY, «XOPOLIO»,

«YAOBJICTBOPHUTCIBHO» W «HCYIOBJIICTBOPUTCIILHOY .,

K mpomexxyTO4YHOI aTTecTaniu JOMyCKatoTCsl TOJIBKO CTYJCHTHI, BBIMOJIHUBIIHNE BCE BHIBI
yueOHOi1 paboThI, perycMOTpEeHHbIE paboueii mporpaMMoii 0 AUCIUTUINHE.

7.2 lllkana ¥ KPUTEPUHU OLCHMBAHUSA Pe3y/IbTATOB 00yUYeHUS

DopMa NPOMEKYTOYHOM ATTECTALUM: IK3aMeEH.

O0s13aTeIbHBIMH YCJIOBUSIMH NOATOTOBKH CTY/ICHTA K IPOMEKYTOYHOH aTTeCcTallui
SIBJISICTCS BBIMIOJIHEHHUE U 3aIlIMTa CTYAEHTOM JIa0OpaTOPHBIX paboT, MpeayCMOTPEHHBIX paboueit
IIPOrpaMMOI M MPOXOXKJAEHUE BCEX IPOMEKYTOUHBIX TECTOB HE HIXKE, 4eM Ha 60% IpaBUIIBHBIX
0oTBeTOB. IIpOMEKyTOUHBIE TECTUPOBAHKS MOT'YT IIPOBOJUTCS KaK B Ay IMTOPUHA Y HUBEPCUTETA IO
KOHTPOJIEM IPENoAaBaTelisl, TaK U JUCTAHIMOHHOM (popMaTe Ha YCMOTpPEHHE MPEnoJaBaTedsl.

IIkana
OUCHUBAHUA

Onucanue

OTJIINYHO

BrinonHeHs! Bce BUIbI Y4€OHOM paboThl, IPelyCMOTPEHHbBIE
yueOHbIM M1aHoM. CTyI€HT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHH, HaBBIKOB MPUBEICHHBIM B Ta0JIMIIaX IMOKa3aTese,
OTepUpPYET MPUOOPETCHHBIMU 3HAHUSMU, YMEHUSMU, HABBIKAMU,
IIPUMEHSET UX B CUTyalUsAX OBBIIEHHOM CII0OKHOCTH. [Ipn sTOM
MOTYT OBITh JIONYIEHBl HE3HAUYUTEIbHBIE OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS [IPU AaHAIUTUYECKUX OIepalusix, [IEPEHOCE 3HAHUN U
YMEHHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYALUU.

Xopoo

BrinonHeHs! Bce BUIbI Y4eOHOM paboThl, PelyCMOTPEHHbBIE
yueOHbIM M1aHOM. CTyI€HT IEMOHCTPUPYET YACTUYHOE
COOTBETCTBHUE 3HAHUHN, YMEHU, HABBIKOB MTPUBEICHHBIM B TaOIHIIAX
rokasareJseil, ornepupyeTr NpuoOPEeTeHHBIMH 3HAHUSIMH, HO
JIOIYCKAIOTCSl HE3HAYUTEIbHBIE OITMOKH, HETOUHOCTH MIPH
AQHAJIMTUYECKUX OllepalUsiX, 3aTPyAHIAECTCS IIPU IIEPEHOCE YMEHUM Ha
HOBBIE, HECTAHAAPTHBIE CUTYALIUHU.

Y IOBJIETBOPUTEIILHO

BrinonHeHs! Bce BUIbI Y4€OHOH paboThl, IPelyCMOTPEHHbBIE
yueOHbIM M1aHoM. CTyI€HT JEMOHCTPUPYET HEMOIHOE
COOTBETCTBHUE 3HAHUHN, YMEHUH, HABBIKOB MTPUBEICHHBIM B TaOJIHIIAX
nokasareJseil, onepupyer NpuoOpEeTEHHBIMH 3HAHUSIMH,
JOMYCKAIOTCS 3HAUUTENIbHBIE OIMOKH, HETOYHOCTHU TIPU
AQHAJIMTUYECKUX OIlEepallUaX, UCIIBITHIBACT 3HAUUTEIIbHbIC
3aTPyAHAETCS IIPU IPUMEHEHUHU HAaBBIKOB B HOBBIX CUTYyaLUsAX
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HeynosierBopurenbHo

HOBBIC CUTYallUuU.

He BbInonHeH oxuH uiu 6ojiee BUOB yueOHOM paboThI,
MPEeyCMOTPEHHBIX Y4eOHBIM M1aHOM. CTyIEHT IeMOHCTPUPYET
HEMOJIHOE COOTBETCTBUE 3HAHUMN, YMEHUH, HABBIKOB MIPUBEICHHBIM B
TabIIMIax mokasarenei, T0MyCKalTCs 3HAaYUTEIbHBIE OITUOKH,
MIPOSIBIIIETCSL OTCYTCTBHE 3HAHHM, YMEHUIA, HABBIKOB T10 PSTY
MOKAa3aTeNel, CTYIEHT UCTBITHIBACT 3HAYUTEIbHBIC 3aTPy THEHUS
[IPY OTIEPUPOBAHUH 3HAHUSIMH U YMEHHUSIMH TP UX TIEPEHOCE Ha

7.3  OueHo4yHble CpeCTBa

7.3.1. Texyuuii KOHTPOJIb

HepequL OICHOYHBIX CPCACTB 110 JUCHUIIIIMHEC: «AHanuTHUECKasA XUMUS U (bHBHKO-

XUMHUYCCKHUEC MCTOABI aHAIN3a»

No HaumenoBanue | Kparkas xapakrepucTuka olieHO4HO- | [IpencraBieHne OLieHOYHOroO
oC OneHouyHoro ro cpeacrsa B OC
CpPEACTB OLIEHOYHOTO CpEJICTBA
Tect Cucrema cTaHIaPTU3UPOBAHHBIX ®DoHI TeCTOBBIX 3aaHUU
(T) 3aJIaHHi,
MO3BOJISIOIIAS
ABTOMAaTU3UPOBATh
MpOLENYPY U3MEPEHUS YPOBHS
3HAHUU U
yMeHUH 00yYaromerocs.
3JIP CpencTBo IpoBEpKU YMEHUH U Bompoce! k 10oIycKy U 3amure

HaBBIKOB
MIPUMEHSTH MOJy4YEeHHbIC 3HAHUS TS
pelIeHus

MPAKTUYECKUX

3agad

MIOMOIIBIO MHCTPYMEHTAIBHBIX
CPEICTB.

71a060paTOPHBIX paboT
Bompocs u1a camornpoBepku K
JEKIUSAM

YcTHBIN onpoc

CpenctBo KOHTpOJIS,
OpPraHM30BaHHOE KaK CIICIaIbHAsI
Oece/a rmearorn4eckoro paboTHUKA
¢ 00yYarommmMcs Ha TEMBI,

Bomnpocsl o remam/paznenam

ColGecenoBanue CBSI3aHHBIE C U3Y4aeMOM
. JTMCLUUTUTHHBI
(YO) JTUCIUILTUHOM, U pacCUMTaHHOE Ha
BBISICHEHHE 00beMa 3HaHUH
00y4aroIerocs 1o onpeaeacHHOMY
paszeny, TeMe, mpodsiemMe M T.I.
PasnoypoBHeBbie | Pasinnuaror 3agauu v 3a1aHu: KOMILIEKT Pa3HOYPOBHEBBIX
3aJauy M 3aJ1a- | a) PENpOIYKTUBHOIO YPOBHS, 03~ .
3aja4 v 3a1aHui
HUSI BOJISIONINE OI[CHUBATH M JIMarHO-
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(P33) CTHPOBATH 3HAHHE (DAKTUIECKOTO

Marepuana (6a3oBBIE TIOHS-

TUSl, AITOPUTMBI, (PAKTHI) U YMEHHE
MPAaBUIILHO UCTIOJIB30BATh CIICIIH-

aJIbHBIE TEPMUHBI U TOHSTHS,
y3HaBaHHE OOBEKTOB U3YyUEHUS B
paMKax oIpeJIeIeHHOTrO pa3/iena
JTMCUUIUIAHBL,

0) PeKOHCTPYKTHBHOTO YPOBHSI,
MO3BOJISIOIINE OLIEHUBATD U JINa-
THOCTHPOBATh YMEHHS CUHTE3UPO-
BaTh, aHAIM3UPOBATH, 0000IATH
(aKTHUECKUIl M TEOPETUYECKHIA
MaTepHal ¢ popMyIupOBaHHEM
KOHKPETHBIX BBIBOJIOB, YCTaHOBJIC-
HUEM NPUYUHHO- CIEICTBEHHBIX
CBsI3€l;

CpencTBo KOHTpOJIS,
OpPraHU30BaHHOE KaK CIIeIHaIbHAs
Oecena mearoruyeckoro paboTHUKA
¢ 00yYaromumMcs Ha TEMBI,
CBSA3aHHBIE C U3y4aeMOU
JUCLUUIUIMHOM, ¥ pACCUUTAHHOE Ha
BBISICHEHHE 00beMa 3HaHUH
00y4aroIerocs 1o onpeaeacHHOMY
paszeny, TeMe, mpodsuemMe M T.I.

Paznen 1. XumMunuyeckue MeTO/IbI AHATU3A
IIpumepsI BonpocoB AJis1 codece10BaHUS
1. Cynbduanas knaccuukanus KaTHOHOB. JleiicTBUE rpynmnoBbIX peakTUBoB 2, 3. 4
AQHATUTUYECKUX TPYIIIL.
2. Kakue coenunenus karuonos Mg?*, Ba?*, Ca*', Sr’" pacrsopumsl u kakue
HepacTBOpUMBI B Bojie? [IpuBeanTe mpuMepsl peakiyii MOTyYeHHs] X HEPACTBOPUMBIX

COCIMHEHHHN.
3. MoxHo 11 06HapyxuTh Ba®" B mpucyrcrun Ca?* u Sr** peaxueii: a) ¢ SO4>, 6)

KoCrO4?

4. BoaHble pacTBOpBI KAKMX KATHOHOB 2 U 3 aHAJIMTUYECKUX TPYII UMEIOT IIBET?

5. [louemy, npu B3aumoaercTBUM coliel antoMunus v xpoma ¢ (NH4)2S Beimagatot B
ocanok Al(OH); u Cr(OH)s, a He cynbduasi? (OTBET HOATBEPAUTE YPABHEHUSMH PEAKIIHIA).

6. KakuMu peakuusmu MOXKHO 0OHapyuTh kathoHbl: Fe?*, Fe**, Ni**? (Otser
MIOATBEPANTE YPAaBHEHUSIMU PEAKLIUI).

7. KakuMu peakuusMu MOXKHO 0OHapy uTh katnonsl: Cu?’, Cd*" ? (Oteer moarepauTe
YPaBHEHUSIMH pEaKLU).

8. PacueTsl npu OCTPOEHUHN KPUBBIX TUTPOBAHUS (IPUMEPHI). 0.
PacueTtsl pe3yapTaTOB TUTPUMETPUUECKOT0 aHan3a. HopMasbHas (SKBUBaJIEHTHAs) KOHLIEHTPALIMS,
Tutp. Tutp 1o onpenensieMoMy BELIECTBY.

10. Knaccuduxarus Gpu3nKO-XUMHUECKUX METOAOB aHAIN3a. AHATUTUYECKUN CUTHAN, €T
3aBUCHUMOCTb OT KOHIIEHTPALUHU ONPEAEIAEMOTO BELIECTBA.

11.  XapakTepucTHKa METOJIOB aHanu3a. YyBCTBUTEIBHOCTD, IPE/IET 0OHAPYKEHUS,
BOCIIPOM3BOJUMOCTD U MPAaBUIBHOCTb METO/IA aHATIN3A.
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12. Ha ocHOBE 33JaHHBIX PE3YyJIbTaTOB AHAJIN3a PACCUUTATh CPEIHIOI KBAJAPATUUHYIO
MOTPEIIHOCTD OTAEIBHOTO OIIPENEICHHUS.

13. Konnykromerpus. Y enbHasi U SKBUBAJIEHTHAs 3JEKTPOIIPOBOJUMOCTD PacTBOpa.
N3mepenue yneapHON 3IeKTPOIPOBOIUMOCTH € IIOMOIIBIO MOCTa YUTCTOHA U €€ pacyer.

14. TlpsiMas 1 KOCBEHHasi KOHAYKTOMETpUs. PacueT KOHIIEHTpaluy aHAIU3UPYEMOT 0
BEIIECTBA 110 Pe3yJbTaTaM KOHIYKTOMETPUUECKUX U3MEPEHUM.

15. TIpsimast MOTEeHIMOMETPHsL. DIEKTPOXUMHUYECKas SUeiKa, pabOUMid AIIEKTPO, IEKTPOIbI
cpaBHeHHUs. YpaBHeHHe HepHera. MoHOCenekTuBHBIE A1eKTpoIbl. CTEKIISIHHBIN 3JEKTPO/.

16. IToTeHIMOMETpUYECKOE TUTPOBAHUE: (prU3HUYEcKOe H300paKeHHUE PE3yIbTaTOB IS
OIIpeAEICHUS KOHEUHOM TOUKH TUTPOBAHMUS.

17 Kynonomerpus. CymHocts MeTosa. KyJloHOMETpHsI pU KOHTPOJIMPYEMOM MOTEHIHAIIE
Y TIOCTOSIHHOM cuiie ToKa. CrocoObl orpeaesieH sl OKOHYaHUs eKTponn3a. OCOOeHHOCTh
KYJIOHOMETPUYECKOTO TUTPOBAHHUS.

18. Tonaporpadus. [Tonspuzanus snexkrpoaa. YpasHenue Tades.

19. Tonsporpadus. Ilpeaensublit Tok Aud Y3 U €ro CBA3b ¢ HOTEHIIMAIOM TTOTYBOJHBIL.
Pacyer KOHLIEHTpalMK aHAIU3UPYEMOTO BEILIECTBA.

20.MonekynsapHas aOCOpOIIMOHHAsI CIIEKTPOCKOIHUs. 3aKOHBI CBeTONorouneHus byrepa-
JlamGepra-bepa. AnmapaTtypa u3MepeHHst OTJIOIIEHHS CBETA.

21. Texnuka nmpoBeAeHus: POTOKOIOPUMETPUHN U CHEKTPOPOTOMETPUH C UCTIOIB30BAHUEM
METOIOB J00ABOK U IpayHpPOBOYHOTO rpaduka.

22. UK-cnektpockonusi. [Ipoucxoxaenue u oomactu MK-crekrpos. Ilpumenenue MK-
CIIEKTPOCKOIINH.

23.ATOMHO-3MHUCCHOHHAs CIIEKTPOCKONUS IMUCCHOHHAsA (hoTOMEeTpus MmiameHu. Cxema
ycTpoicTBa miaaMmeHHoro ¢poromerpa. CriocoObl onpeaeneHns: KOHIIEHTPALUH.

24. SInepHO-XUMHUYECKHE METOABI aHaIn3a. OCHOBHBIE THUIIBI PaJJUOAKTUBHBIX
npespaieHuil. Peructpanus nzmydenus. AKTUBAMOHHBIN aHAJIU3 U METOJ U30TOITHOTIO
pa3baBneHMs.

25. XKunkoctHas u ra3oBas xpomaTtorpagus. J[eTekTupoBaHue cCUrHaia B XpoMoTorpaduu

IIpuMepsI pa3sHOYPOBHEBBIX 32124 U 3aJaHHI:

3aoanue Ne 1

1. MeTtoap! pa3feneHus 1 KOHIIEHTpUpOBaHus (mepeunciauTs). KpaTkas
XapaKTepUCTUKA METOAA SKCTPAKIUU. DKCTPAreHThl U paCTBOPUTEIH.

2.KakoBo ycnoBue BbInaeHus ocajka ¢ yuetom [1P? Kakue Beruucienuss Heo0X0auMo
MIPOBECTH, YTOOBI BBISICHUTH BO3MOXKHOCTD BBINAJICHUs OcaaKa?

3.3agaua. Berauciuts pH 0,11 pactBopa ykcycHoit kucnotsl (Kn CH3COOH = 1,74*107).
KakoBo Oyner 3nauenue pH npu paz6asinenuu pacrsopa B 100 pas?

4.Paznenuts cMech AByMs ciocobamu: Sr*’, Ag', Fe’', Bi*', Ba*'

3aoanue Ne 2

1. XuMHueckne MeTo bl KOJIMYECTBEHHOro aHanu3a. Tutpumerpus. CyLIIHOCTb METOJA.

2. KucnoTHO - 0CHOBHOE TUTpOBaHME (MeTO HelTpanu3auu). [IpuMeps! ncoib30BaHus
MeTo1a. PacueTsl mpu MoCTpOEHUH KPUBBIX TUTPOBAHUS (IPUMEPHI).

3. C xakum uHauKatopoM cieayet Turposath 100 mi 0,11 comstro# kucnotst HCI 0,10
mesnousto NaOH?

4.3anaua. 13 HaBecku pyzsl, paBHoi 0,4266 1, B pe3ynaprate aHanu3a noiaydeso 0,3046 r
Fe>O3. KakoBo nporieHTHOE coJiepkaHue kele3a B pyae?

Pasnen 2. @Pu3uKo-XUMHYECKHE METOAbI AHAJIHN3A

Texymui KOHTPOJIb 3HAHUM BBIIIOJIHAETCS 110 JISKIIMOHHOMY KYpPCY, IPAaKTUYECKUM U
na0opaTOpHBIM 3aHATUsAM. [10 TEOpHH U peIIeHHUIO 33134 ¢ UCTIOIb30BAHNEM TECTOBBIX 3aaHUH, a
TaKXe Ha JJa0OPaTOPHBIX 3aHIATHUAX.

TecToBble 3a1aHNs IPUBEAEHBI Ha caliTe MOCIIONUTEX C IPUMEHEHUEM IUCTAaHIIMOHHOT O
o0yuenus yausepcurera (CZ1O LMS).
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Pe3ynbrarsl TEKyIIEr0 KOHTPOJIA IyTEM TECTUPOBAHUS CUUTAIOTCS YCIICIIHO

BBIITOJIHEHHBIMH, €CJIH IIOJIOXKUTEILHEBIE OTBETHI COCTABIAIOT He MeHee 60% ot o01iero uncia
3aJaHuH.

IIpuMep TeCTOBBIX 3aaHUH
B xnmopuacepeOpsHbIii 3JIEKTPOA CPABHEHUS ISl KOHTAKTa ¢ MOHAMH PacTBOP A0OABIISIOT:

1) pacTBOp COJISIHOM KHCIIOTHI;
2) pacTBOp XJOpHUAA Kaus;

3) pacTBOp TUAPOKCUIA HATPHSL.

Bonpocsl k j1adopaTtopHbIM padoTam

[Tpumeps! BormpocoB k JabopaTopHoiil padote «OmnpeneneHue coepx aHus KUCIOThI

KOHAYKTOMCTPUYCCKUM TUTPOBAHUCM)

N —

W

M

Bomnpocsl s nomycka nabopatropHoii padore:

OOBACHUTD CYITHOCTh KOMIUIEKCOHOMETPHUUECKOTO0 METO/Ia aHAIHN3a

B uéMm paznuuue MONMMOCHTATHBIX M MOHOJCHTAaTHBIX KOMIUIEKCOB Ui aHAJIUTUYECKOTO
onpeeneHus?

Jnst Kakoii ey HeoOX0IMMO IpUMeHeHHe Oy(epHBIX pacTBOPOB?

ITouemy cnenyer npuMeHATh HaTpueByto coib D/TA Bmecto DATY?

Kakoe 3HaueHue (hakropa SKBUBAJICHTHOCTH HYKHO NMPUMEHSTH Ul pacueTa COJep KaHus
IUHKa?

Bonpoch! st 3ammThl J1a00paTOpHOI padoThI:

OOBSACHUTP MOCIEIOBATEIBHOCTD BBINOJIHAEMON PabOTHI

MOXHO JI1 IPUMEHSTH JUIs ONIpeIeNICHUs [IMHKA IIeI04HbIe OydepHble pacTBOPHI?
Hanumwure peakuuro B3aumoencTBust komruiekcona Il ¢ katmonamu nuHka

Kakue npu4uHbI IPH TUTPOBAHUHU BBI3BIBAIOT U3MEHEHUS 3JIEKTPOIIPOBOAUMOCTH ?

BynyT nmu u3aMeHATbCA pe3yabTaThl TUTPOBAHUS NIPH MOBBILICHUN TEMIIEPATyPhl TUTPYEMOTO
pactBopa?

7.3.2. [IpomexxyTouHasi aTTecTarus
[IpomexxyTouHasi aTTecraiust mpoBomircs B 3 u 4 cectpax oOyueHus B (opme
HK3aMeHa.
Pasnen 1. Xumnuyeckne MeToAbl aHAJIN3A
IIpumep Tecta
CrnenuduueckMMH METOJaMH aHAJIN3a MOXKHO ONPEACITHTb ...
Bribepure ouH OTBET:

a) TpyIy BEILECTB;
0) TOJILKO OJTHO BEIIECTBO;
B) JIBa BEILIECTBA.
Venosus ocaxaenus noHos Na' ...

Bribepure ouH OTBET:
a) pH = 5-7, HarpeBanue;
6) pH =7-9, «na xonomy»;
B) pH 7-9, n.y..
Womns! Sr** o6Hapy:xuBaroT npu pH. ..., 00HApYKEHHIO MENIAIOT HOHBI. ...

Bribepure ouH OTBET:
a) pH = 5-7, nons! 1 ananuTHUECKON rpynIIbI
6) pH =5-7, uousl Ba**, Ca*";
B) pH 7-9, Ba**, Ca*".
CucrteMaTHueckuii aHaJIM3 OCHOBAH HA Pa3/IelIeHUH CMECH KaTHOHOB C IIOMOIIBIO. . .

Bribepure ouH OTBET:

a) XapaKTEpHBIX PEAKIIUiI;
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0) cnenupuIecKuX peaKiiuii;
B) PEaKIUi ¢ TPYNIIOBBIMU PEAKTHBAMHU.
5. Cu?*, Na', Pb*", Zn*', Ca’'.Pasnmemuts cMech KaTHOHOB, HCHOIb3Yys CHCTEMATHUECKMil
aHaJIN3 10 CYIb(QHUIHON U KUCIOTHO OCHOBHON KJIaCCHU(HKAIIMIM:
Cu?*, Na*, Pb*", Zn*", Ca*".
Pemrenne npenocraBuTs.
Y cIlioBYE BBITIAICHUE OCAKA. ..
Bribepure ouH OTBET:
a) MIOHHOE TTPOU3BEICHNE < TPOU3BEICHUS PACTBOPUMOCTH;
0) mpou3BeIeHUsT PACTBOPUMOCTH < MOHHOTO TIPOU3BEICHIS;
B) MIPOU3BEICHNE PACTBOPUMOCTH = HOHHOMY TPOHU3BEICHHUIO.
6. B rpaBUMETpHUYECKOM aHAJIM3€ BECOBBIC OMpPEICICHUS MPOBOASTCS C OIIUOKOW... , A
pacdera Macchl OMPEAENIIEeMOTr0 KOMIIOHEHTA HCIIONB3YIOT (POpMyTy:
Bribepure oquH OTBET:
M ornp
a) ¢ omu6OKoit 0,2%, M onp = Mrpap --------- ,

0) ¢ ommokoii 0,02%, M onp = Mipas * F;
B) ¢ ommOkoi 0,2%, m oup = Mypas ® F.
7. Metoasl 00bEMHOTO aHAIM3A. . .
Bribepure ouH OTBET:
a) mpsiMoe, oOpaTHOe, KOCBEHHOE;
0) KHCIOTHO-OCHOBHOE, OKHCIIHUTEIFHO-BOCCTAHOBUTEIBHOE, KOMILJIECOOOpa30BaHUS |
OCAXKJICHHS,
B) METOJI MUIETUPOBAHUS U METOJ OTJIEJIbHBIX HABECOK.
9. EMKkocTh GyepHOro pacTopa 770 ....
Bribepure ouH OTBET:
a) COOTHOIIIEHHE KOHIICHTPALMM KUCIOTHI (OCHOBAHUS) U COJIU;
0) mpenenbHOE KOJMYECTBO CHIIBHOM KMCIOTHI MIIH ILEI0YX (B MOJIB/JT), BBEJICHUE KOTOPOTO
B Oy(epHbIif pacTBOp BbI3BIBACT U3MeHeHHe pH Toibko Ha 1;
B) MaKCHUMAaJIbHbIE KOHIIEHTPAIIMU KHUCIOTHI (IIeJI04Yr) U colii B Oy(depHOM pacTBOpe, MpH
KOTOpbIX pH pacTBopa ocTaercsi HOCTOSHHBIM.
10. KpuBble TUTPOBaHHUSI JAIOT BO3MOKHOCTb. ..
Bribepure ouH OTBET:
a) paccUMTaTh KOHLEHTPAINIO ONPEIEIIeMOro BEIECTBa;
0) ompenenuTh TOUKY SKBUBAJICHTHOCTH U BHIOPATh UHIAMKATOP;
B) OIPEJETUTH MPABHILHOCTH BHIOPAHHOT'O METO/I.
11. Kaxxap1it KUCIIOTHO-OCHOBHOM MHIAMKATOP MOXHO MPUMEHHUTb ...
Bribepure ouH OTBET:
a) JUIsl TATPOBAHUSI OIPEEIIEHHOM Mapbl «KUCIOTAa — OCHOBAHUEY;
0) A7 TUTPOBAHUS JIIOOOH Maphl «KUCIOTa — OCHOBAHUEY;
B) /ISl TUTPOBAHMS OMPEAEIEHHOM Maphbl «KUCIOTa — OCHOBAHHE» TPH
COOJTIOZICHUU OTIPEJICIIEHHBIX YCIOBUIA.
12. I'HaOUKaTOPbI OKUCIUTEIbEHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS UyBCTBUTEIBHEI. . ..
Bribepere ouH OTBeT:
a) K U3MEHEHHIO MMOTEHI[MAJIa CHCTEMBI;
0) K M”3MEHEHUIO KOHIICHTPALIMU OJJHOTO U3 PEareHToB;
B) K U3MEHEHHUIO KOHIIEHTPALMH OJHOTO U3 MPOAYKTOB PEAKIIHH.
13. Meton iiogoMeTpuy MPUMEHUM U1l OIPEJIEIECHHUS. . .
Bribepere oauH OTBET:
a) TOJIBKO OKUCITUTENCH:
0) TOJIbKO BOCCTAaHOBUTEJICH;
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B) U OKUCIUTENCH U BOCCTAHOBUTEIICH.

14. B xauecTBE OpraHNYeCKUX TUTPAHTOB UCIOJIb3YIOT. ...
Bribepure ouH OTBET:

a) OpraHu4ecKue KUCIIOTHI;

0) opraHn4ecKre OCHBAHMUS;

B) aMUHOIIOJIMKAPOOHOBBIE KUCIOTHI.
15. B kauectBe uHaukaropa B metojie dasiHca NCIOIB3YIOT ...

Bribepure ouH OTBET:

a) XpoMaT KaJlus;

0) JKeIe30aMMOHUMHBIE KBaCIIbI;

B) a/ICOPOLIMOHHBIE WHAUKATOPHIL.
16. 3agaua. B xoHn4yeckoil koi0e MPUroTOBIIEH PACTBOP U3 HABECKH MEPOKCHIA BOAOPOAA paBHON
0,1875 2. Ha turpoBanue 3toro pactsopa nouuio 18,87 mz pactBopa KMnO4 ¢ T = 0,004284 2/ma.
Beruncnuth nporieHTHOE conepxkanue HoO; B ananuzupyemom obOpasiie.

OTBeT 1aTh ¢ TOYHOCTBIO 10 4-ro 3HaKa. Pelenue 3a1aumn npeocTaBUTh.

Pa3zgen 2. Pusuko-xuMH4YecKHe METOAbI AHAJIN3A

DK3aMeH MPOBOAMTCS M0 OUIIETaM C MOCIEIYIOIKUM cobeceoBanreM. BpeMs Ha OATOTOBKY K
sK3aMeHy 45 MuHyT, ycTHoe cobecenoBanue 10 munyT. [IpoBereHue sk3amMeHa ¢ NMPUMEHEHHEM
CPEICTB JJIEKTPOHHOTO OOYYECHUS U ITUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOTHN BBITOIHSICTCS
B COOTBETCTBUU C pacnopsikeHueM ~llopsiok mpoBeneHUs NPOMEXKYTOUHOM aTTEeCTalluh C
WCIOJIb30BAHUEM CPEACTB JJIEKTPOHHOrO OOydYeHUss ¥ JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHIL”

Bomnpocsl 111 NOATOTOBKHU K 3Kk3aMeHy DU3NKO-XUMHYECKHE MeTOAbI AHAJIN3a
1. KonnuecTBEeHHBIM U KAYECTBEHHBIH aHAIN3. AHAJIMTUUECKUH curHajia. MHTeHCcuBHEIE U

HKCTEHCUBHBIE CBOMCTBA BemecTB. Kinaccupukarus MeTo10B aHanu3a. XapakTepucTHKa
METOIOB aHau3a. UyBCTBUTEIBHOCTb, MIPEesl OOHAPYKEHHS, BOCIIPOU3BOAUMOCT U
MPAaBUILHOCTb.

2. Knaccudukanus u o0mas XxapakTepucTuka XUMHIECKUX, (PU3NYECKUX M (PU3NKO-XUMHUUECKUX
, OMOJIOrMYeCKH U OMOXUMHUYECKUX METOIOB aHAIIN3A.

3. Turpumerpudeckuil aHanu3. 3aKOH SKBUBaJIEHTOB.MoJIsipHasi KOHLIEHTPALUs SKBUBAJICHTOB.

4. CyIHOCTb METOJIOB ONPE/ICICHUS U pacyeT KOHIICHTPALUU aHATU3UPYEMOM MPOObI

5. KoHaykTOMeTpHYeCcKHil METOA aHaNMU3a. Y IeNIbHAs U SKBUBAJIEHTHAs 3JIEKTPOIIPOBOJUMOCTD
pacTBopoB. CyIIHOCTH METO/1a OTIPEAETIEHUS U pacueT KOHIIEHTPALMU aHATU3UPYEMOI
POOBI.

6. IloTeHnMOMETpUYECKHI METOM aHAIN3a. DJIEKTPOJHBIN MTOTEHLIMAN, ypaBHeHHe HepHera.
IIpsimas u kocBeHHas noTeHuHoMeTpust. CyIIHOCTh METOJIOB ONPEEIICHUS U pacyeT
KOHIICHTPALIUU HCCIEeTyeMOM MpoObI

7. Tonsporpadus. BonbrammnepHbie KpUBbIE YpaBHEHHSI 3aBUCUMOCTHU TOKa AU((y3UH OT
KOHIICHTPALUU aHATM3UPyeMOii poObl. [loTeHIan noxyBoHBL , pacueT KOHIIEHTpaluu
UCCIIeTyeMOi TTPOOBHL.

8. Kynonomerpuueckuii meton ananuza. 3akoH @apazest. CylIHOCTh METO/1a ONIPEAETICHUS U
pacyer KOHIICHTPAllUU aHAJTM3UPYEMOil IPOOHI.

9. ATOMHasi SJMUCCHOHHAsI CIIEKTPOCKOIHUSA. DMUCCUOHHAs (POTOMETPHS IUTAMEHU. ATOMHBIE
criekTpbl. CriocoOBbl orpeieNieHus U pacyeT KOHIICHTPALUU aHAIU3HUPYEMON MTPOOBI.
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10. MonekynspHaast abcopOunonHas ciekrpockonus. 3akoH byrepa Jlam6epta bepa. Criektpbl
noryiomenus. [IpuHIMnManeHas cxemMa ycTpoicTBa IpuOOPOB MOJIEKYJIISIPHOM
a0COpOLIMOHHO CIIEKTPOCKONINU

11. Monekynspaas abcopouunonnas cnekrpockonus. Criekrpoporomerpust. CrieKTpbl
MIOTJIOLLEHUS.

12. [IpyHIMIIHANBHAS CXeMa YCTPOUCTBa (POTOMETPOB

13. Monexkynsipnas abcopOumonHas cniekrpockonus. Hegenomerpus u TypOuanmMeTpusi.

14. CymHOCTbh METOJIOB OTPE/ICICHUS PACYeT KOHIIEHTPAIIMK aHAIM3UPYyeMOr PoObl. CHEKTpEI
MIOTJIOLEHUSI.

15. MonooOMeHHas U skuaKocTHast xpomarorpadus. CylniHOCT METOJIOB ONPEICTICHHUS PacyeT
KOHIICHTPALIUU aHATU3UPYEMO POOHI.

16. I'azoBas xpomarorpadusi. CyIHOCTh METO0OB ONpPEIEIICHUS pacueT KOHIEHTPAIHH
aHATM3UPYEMOM MPOOHI.

17. TuTpuMeTpruecKuil aHanu3. 3aKOH SKBUBAJIEHTOB.MoJIsipHasl KOHLIEHTPALHs S5KBUBAJICHTOB.
CyIHOCTh METOIOB OIIPEENICHHS U PacyeT KOHLIEHTPAIIMH aHAIM3UPYEMON POOBI

[TpumepHbie BapuaHThl OMIETOB 11 3k3aMeHa(DU3UKO-XUMUYECKHUE METO/IbI aHAIN34):

MUHUCTEPCTBO OBPA30OBAHUS I HAYKU POCCUICKOM ®EIEPALINN
®EJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
VUPEXXJIEHUE BBICILIEI'O OBPA3OBAHUS
«MOCKOBCKNH MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKUH ITOJINTEX)

®dakynbTeT XUMUYECKOW TEXHOJIOTUN U OMOTEXHOJIOTrHH, Kadenpa «Xumbuorex»
JlucuuiuinHa: « AHATUTHYECKast XUMHS U PU3UKO-XMMHUYECKHE METO/Ibl aHAIT3a)

SK3AMEHAITMOHHBIN BUJIET Ne 1 .

1. KonmuyecTBEeHHBII M KAayeCTBCHHBLINM aHaNu3. AHAINTUYCCKUM CUTHANI. VIHTEHCHUBHEIC U
OKCTEHCUBHBIE CBOMCTBA BemecTB. Kiaccudukaius METOI0B aHAIN3a.

2. ATOMHas SMHCCHOHHAsi CHEKTPOCKONHUSA. DMHUCCHOHHAs (HOTOMETpHS TUIAaMEHH. ATOMHBIE
cnekTpbl. CriocoObI onpeeNIeHus U pacueT KOHIICHTPAIIUN aHATU3UPYEMOU MPOOHI.

3.3amaqa
VYTBep:K/IeHO Ha 3aceaHuU Kadeaphl «  » 2023 r., nporokous Ne
3aB. xadenpoii / /

MUHUCTEPCTBO OBPA30OBAHUS I HAYKU POCCUICKOM ®EIEPALINN
®EJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
VUPEXXJIEHUE BBICILIEI'O OBPA3OBAHUS
«MOCKOBCKNH MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKUH ITOJINTEX)

@dakynbTeT XUMHUYECKON TEXHOJIOTUN U OMOTeXHOJIOTHH, Kadenpa «Xumbuorex»
JlucuuiuinHa: « AHATUTHYECKas! XUMHS U (PU3NKO-XMMHUYECKHE METO/Ibl aHAIT3a)
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SK3AMEHAITMOHHBIN BUJIET Ne 2 .

1. XapakrepucTuka METOJOB aHanu3a. UyBCTBUTEIBHOCTb, TpeAen OOHapyKeHus,
BOCIIPOM3BOJUMOCTD U IIPABUIIBHOCTb.

2. ATOMHas SMHCCHOHHAsl CHEKTPOCKONUSA. DMHUCCHOHHAs (HOTOMETpHS TUIAMEHH. ATOMHBIE
criekTpbl. CriocoOBbl onpeieNieHus U pacyeT KOHIICHTPALMU aHAIU3UPYEMON MTPOOBI.

3.3amaqa
VYTBep:kKIeHO Ha 3aceaHuU Kadeapsl «  » 2023 r., nporokois Ne
3aB. xadenpoii / /

IIpumepbl 3K3aMeHALMOHHBIX 32124
1. PaccuuTarh 00BEM HCXOAHOTO PACTBOPA CEPHON KUCIOTHI C MaccoBoit noneit 15,41% u

wI0THOCTHIO 1,05 /M1, He0OXO0AUMBIH 1715t ipuroToBiIeHUs 2 1 4% pacTBopa KUCIOTHI C
IUIOTHOCTBIO 1,025 r/mi
2. PaccuntaTh MossipHyt0 KoHUEeHTpauuo C(H.SO.) 1 MOJISpHYIO KOHIIEHTPALMIO SKBUBAJICHTA

C, ., (H.50:) pactBopa cepHOM KUCIOTHI ¢ MaccoBoil fonen w(H2S04) =20% u motHoCTHIO p=1,14

r/min O0beM pacTBOpa MPUHATH 1 1
3. B Boze o6bemom 200mi1 pacTBOpHIM ruaApokcu HaTpus maccoit 20 r. Onpenenuts @(NaOH ),
¥(NaOH ), C(NaOH ), C,x(NaOH ) , mpuHSB IUIOTHOCTH OTYyYE€HHOTO pacTBopa paBHoi 1,1 r/mi

4. BbluuciauTh CTeNeHb AMCCOUMANMHU U KoHLEeHTpauuu noHOB c¢(NH4 + ) u c(OH- ) ruapookcuaa
ammonmsi NH4OH ¢ konnentpanueit C>(NH4OH)= 0,1 mompsks/n KoHcTanTa nuccounmanuu
ruapookcuaa ammonus K, = 1,79 1073

5. Beraucnute nonnyio cuity pacrsopos, 0.01M KCl u 0,005M Ba(NOs)2

6. Boluucnuth axtuBHocTH HoHOB Kanus a( KY) u cynsgar-uonos a(S04>) B 0,001M B pacTBOpE
K>S04 Ko (huIMeHTb aKTUBHOCTH 3TUX MOHOB cOOTBETCTBEeHHO paBHbl f{ K') =0,90 u f(S04*
)=0,67

7. Paccuutath a(OH™ ) mpu t=20°C , ecu a(H " )=2- 10 * mons/n

8. Hagecky cnuaBa maccoit 0,8456 r pacBopuiaM ¢ OMOIIBIO AeKTpoau3a npu cuie toka 0,200 A B

TedeHu 20 MUH. U TIOJTHOCTHIO BBLACIMIN Ha KaToje kaamuii Cd. BRIYHMCIUTh MacCOBYIO I0JTIO
KaJaMus B CIUIaBeE.

9. pK xommuekca [CoNH3)s] ** paBen 35,21 HaiiTi KOHCTaHTY HECTOMKOCTH Kecr

10. HaiiTi KOHCTaHTy HECTOWKOCTH K yecr Kommuiekca [Hgls] * ecim pKi.4=29,83

11. Beruucauth KOHIIEHTPALMIO KOMILIEKcooOpa3oBarens U turasaa B 1 M pacTtBope, eciu o01as
xoHcTaHTa Hectoiikoct [Ag(CN2)] paBHa 1,0 107!

12. MonsipHblii KOQQHUIMEHT MOTJIOUICHUS € PacTBOpA JKejle3a ¢ AUTH30HOM IpH A=485 HM B KIOBETe
nuHoM 1 cM paseH 6,81 10* . BEIYMCINTL ONTHYECKYIO IIOTHOCTB PACTBOPA A, COAEPIKAIIErO 3 MI
JKeresa B 5 MII pacTBopa

13.PaccunTtarh NOTEHLIMAN INIATUHOBOI'O IEKTPO/1a B KOHEYHON TOUKE TUTPOBaHUs Esxs IpH
TUTpOBaHMU CyJbpara HaTpus Na;SOs3 pactBopom Opomara kanus KBrOs B kucinoii cpene:

NaBrO3+3Na;SO;= NaBr+3Na>SO4
BrO —* +3S05*" =Br~ +3S04™

CrangapTHbIE IEKTPOAHBIE IOTEHIIUAIIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM
pasusl E° Pt| Br-,BrOs ~=+1,45B u E° Pt|SO4*~,S03*=+0,17B

14. TIpu cnektpodoTomeTpuueckoM onpeneneHnu Ca’’ B BUe KOMIIEKCHOTO COEIUHEHUS
¢ kommaekconom III onTuueckas MIOTHOCTH pacTBopa, conepskamiero 0,022 mr Ca®*" B 50,0 M



26

OpPraHMYECKOT0 PacTBOPUTENS, OKa3anach paBHOM A = 0,326. MI3mepeHus: MpoBOAUINCEH B KIOBETE C
TOJIIIIMHOM c10s1 | = 5 cM 1pu ompeieIeHHBIX YCIOBHSIX.

Bbruncnute 3HaueHNE MOJIIPHOTO KO PHUIIMEHTA MOTTIOMICHHUS KOMILIEKCa.

15. Hdns ompenenenust copepkanusi Fe B ananmmsupyemom oOpasiie METOIOM —/100aBOK
HaBecky 0,3250 r pacTBOpmiIHM, MEPEHECIN B MEepHYI0 Koj0y BMecTuMocTbio 100,0 M u moBenu
0o0beM pacTBopa A0 METKHU. [lJis MPUrOTOBJIEHUSI OKPAIIEHHOTO pacTBOpa oTobpanu anuksoty 20,0
MJI, JOOAaBHJIM HEOOXOIUMBbIE PEaKTUBBI M JOBeIM 00beM pactBopa a0 50,0 miu. Onrtuueckas
IUIOTHOCTH MCCIIEyEMOT0 pacTBOpa M TaKoro e pacTBopa ¢ pobdaBkoii 0,2 mr Fe paBubr Ax = 0,250
U Ax+er= 0,370 COOTBETCTBEHHO.

Paccunrare MaccoByro noito (%) Fe B oOpasie
16.PaccunTarh KoHLeHTpauuo (Moab/1) MnOs u Cr,07* nmpM MX COBMECTHOM IIPMCYTCTBHU B
pacTBope 1O CIEAYIOUIMM JaHHBIM CHEKTPOPOTOMETPUUECKUX U3MEPEHHI.

Hon 7\,, HM Acwecn 8( MnQO;4 - ) 8( Cr0y 2z )
MnO4 550 0,71 2100 0
Cr,07* 430 0,42 500 220

17. Ilpu kakoil cuie Toka HeoOXOIUMO BBIIEIHUTH BCIO Meab B TeueHue 30 muu u3 0,1 M
pactBopa Cu(NO3 )2 06emom 200 M.

18. Ilpu onpeneneHuu Kanus B yaoOpeHun HaBecky ypoOpenus 0,2146 r pacTBopuiu B
200,0 M1 AMCTHILTMPOBAHHON BOJBI. B Tpu MepHbIe K006 BMeCTUMOCTBIO 50,0 MJI TOMECTHUIIN 1O
15,0 M storo pactBopa. Bo BTOpyio U TpeTbio KonObl fo0aBmin cooTBeTcTBeHHO 5,0 1 10,0 M
CTaHJAPTHOTO pacTBopa, noxydeHHoro pactBoperueM 0,1525 r KCI B 100 mi nucTumupoBaHHON
BOZbI. Bee pacTBOpPHI 10BENM 10O METKHM U U3MEPHIIM HHTEHCUBHOCTD U3JTyUEHUS KaIKsl B IIJITaMEHHU.

Pesynbratsl poromerpupoBanus: Ix =38,0; Ixcr1 =62,5 Ixicrr =87,0

Onpenenutb METOAOM J100aBOK MAaCCOBYIO JIOJIIO KaJIHs B yA0OpeHUU

19.HaBecky maccoil 2,35 r, comepkalllyr0o HUTpAT HaTpus M OpraHMYECKHE BELIECTBa B
MOJIEKYyIsipHO# (opme, pacTBopuau B 100 M Boxsl. 20 MII MOJyYE€HHOTO pacTBOpa MPOITYCTHIN
uepe3 karnonur B H' ¢dopme. Dmoar orrurpoBanmu 15,8 mu 0,075M pacTBOPOM  ILETOYH.
Paccuntarh MaccoByIo J10J10 HUTpaTa HaTpUsI B pacTBOpE

20.ITpu onpeneneHuM coAepKaHUA MapraHia B JISTMPOBAHHOW CTalM HaBecKy cTtanu 4,9912
I' pacTBOPWJIM B KHUCJIOTE M JI0Bend o0beM pactBopa a0 250 mu. Jlns u3mepeHuit oToOpain
AIMKBOTY pacTBopa 10 M1, TOMECTHIIN B KOJIOY BMECTUMOCTBIO 50 MJI U 10BeNM 00BEM 10 METKH.
IIpu ¢doromMeTpHpoBaHMM B BBICOKOTEMIIEPATYPHOM IUIAMEHM HWHTEHCUBHOCTh HW3IYyUYCHHS
cocraBuia 78 e, IHTeHCUBHOCTB U3/Ty4eHus cranaaptaoro 3,0-10* M pacteopa MnClz cocTaBuna
54 en. . OnpenenuTs METOJIOM CpaBHEHUS CoAepKaHue MapraHia B ctaiu (%).

21. BblYMCIANTH MOJBHYIO pePpaKIHUI0 YETHIPEXXJIOPHCTOrO YIiepoja, €ClU IOKa3aTelb
npenomnenus np”’ = 1,46003, a mnotHocts ds*° = 1.604. CpaBHMTH HaiifeHHYIO pe(paKIMIO ¢
BBIUMCIIEHHOW 1O Ta0NHIIaM aTOMHBIX pedpakiuii u pedppakuuii cBsA3eu.

22. MeronoM BHYTpPEHHEN HOpMallM3allud paccuuTaTb MaccoBylo A0t (%) KOMIIOHEHTOB
CMECH O JJAHHBIM, TIOJYYEHHBIM METOOM Ia30-KHJIKOCTHOM Xpomarorpaduu

BermecTBo S, Mmm? k
OeH301 35,6 0,78
rexca 24,8 0,86
3TaHOII 50,2 1,40
0-KCHJIOJI 10,3 0,8
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