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1. IIeJIl/I, 3a/lavi U IINTAHUPYEMBIC PE3yabTaThbl oﬁyqenml mo AMCHUIIJIMHE

Lenpro 1 3a1ayaMu TUCHUILTUHBI SIBIISIETCS TEOPETUYECKAsl U IPAKTUYECKast OJITOTOBKA 0a-
KaJlaBpa K JIEATEIHbHOCTH B COOTBETCTBHH C KBATU(UKAIMOHHOW XapaKTEPUCTUKOHN MO HarpasJe-
HUIO:

- U3YYCHHE XUMHUYECKUX U (PU3UKO-XMMHYECKUX METO/IOB aHAJIN3a!

- U3y4YEHHE METOJIOB pa3fesieHusl U KOHLIEHTPUPOBAHMUSI BEILIECTB, KOTOPBIE CIIyKaT TEOPETHUECKON
OCHOBOM JIJIs1 METOJIOB CHHTE3a M aHAJIM3a PAa3JIMYHbIX COCAMHEHUM;

- I0O3HAHUE TEOPETUUECKON OCHOBBI U MOJTYyUYEHUE MPAKTUYECKUX HABBIKOB BHIOOpA METO/1a aHAIIN3a
U €ro MpOBEACHUSI.

OOyyeHre 1O AWCHMUIUIUHE «AHAIATHYCCKAs XUMUS ¥ (DU3HKO-XMMHYECKHE METOJIbI
aHaJKM3ay HallpaBJIeHO Ha (popMHUpOBaHHUE Y O0YUaAIOLUXCS CASIYIONINX KOMIETCHIIHA:

Ko n HaumeHoBaHNe KOMIIETeHIUH NuaukaTopsl 10CTHKEHUSA
KOMIICTeHIIUH
OIIK-1 CnocobeH 1croib30BaTh 1OI1K-1.3 3HaeT TeOpeTUUECKHUE OCHOBBI
MaTeMaTUYECKHE, €CTECTBEHHOHAYYHbIE U 00I1Iel ¥ HEOPraHUYECKON XUMHH U [IOHHUMATh
WHXCHCPHBIC 3HAHWA V1A PCINICHUA 3a1a4 [IPUHIMIIBI CTPOCHHUS BEIICCTBA U IIPOTCKAHUS
npodecCuoHaIbHOMN 1 TeIbHOCTH XMMUUYECKHX IIPOLIECCOB;

MOIIK-1.7 YMeeT BBIIOJHATHL OCHOBHEIE
XUMUYECKHE OTIEPAINH, ONIPEACIIATh
TepPMOJIMHAMUYECKHE XapaAKTEPUCTHKU
XUMUYECKUX PEAKIIUi U paBHOBECHBIC
KOHIICHTPAIIUU BEILIECTB.

OI1K-2. Cnocoben ucnomnb3zoBaTh coBpemeHHoe [MOIIK-2.4 3naeT ocCHOBHbIE IPUHIUIIBI
TEXHOJIOTUYECKOE U aHAIMTUYECKOE OpraHU3alMi XUMUYECKOTO TPONU3BOJICTBA, €TO
000py10BaHUE NPU IPOBEJCHUHN HAYYHOTO U [ME€papXHUECKON CTPYKTYpBI; 001I1e
TEXHOJIOTUYECKOI0 HKCIIEPUMEHTA, IPOBOJUTE [3AKOHOMEPHOCTH XMMHUYECKUX MPOLIECCOB;
00pabOTKy U aHaIM3 MOJIYUYEHHBIX PE3yJIbTATOB [OCHOBHbIE XUMUYECKUE MPON3BOCTBA.

NOIIK-2.5 3HaeT OCHOBBI TEOpUU
Ipolecca B XUMHUYECKOM PEAKTOPE,
METOJ0JIOTHIO UCCIIEI0BaHUS
B3aUMOJICHCTBUS MPOIIECCOB XUMUUYECKUX
NpEeBpalleHU U SIBJICHUH IepeHoca Ha BCex
MacIITa0HBIX YPOBHSIX, METOJUKY BbIOOpa
peakTopa M pacuera polecca B HeM;
OCHOBHBIE PEaKIIMOHHbIE MPOIECCHI 1
PEeaKTOpbl XUMHUECKOW U HE(PTEXUMUIECKOI
TEXHOJIOTHH.

2. MecTo JUCHMILUIUHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

JlucuuIuinHa OTHOCHTCA K 00s3aTeNIbHOW 4YacTH/4acTH, (OpMHUPYEMOH ydacTHHKaMU
oOpa3oBartenbHbIX  OTHowmeHUWH  Onoka bl  «ducuumiusasl  (Momynu)».  ucuuruivHa
«AHamUTHYECKass XUMUSA U (PU3UKO-XUMUYECKHE METOIbl aHajiu3a» OTHOCUTCA K YHUCITY
npodecCHOHaIbHBIX Y4YeOHBIX IHCUUILIMH BapuaTHBHOW dYactu OasoBoro mnwukia (b1.1.16)
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CIIEHUAIUTETA.

JucuuruinHa «AHaJIUTHYeCKass XUMHUS W (QU3UKO-XMMHMUYECKHE METO/Abl aHalu3ay
B3alMOCBs3aHa JIOTUYECKH U COJEP’KATEIbHO-METOJUYECKH CO CIEAYIOUIMMH IUCLUIUIMHAMU U
npaktukamu [TOOIT:

- Opranunyeckast XuMHsl.



3. CTtpykTypa u coaepkaHue JUCHUNITHHBI

OO1ast Tpy1I0EMKOCTh TUCIUILIHHBI cOocTaBisieT 3 3aueTHbIX(e) exuuui(b) (108 yacos).

3.1 Buabl yueOHOii padoThI U TPYA0EMKOCTH

3.1.1. Ounas popma oOyueHus

IJJ;'; Bupa yueoHoii padoTbi E:gg CeMeCTpé) 1 (1aC0B) |
1 AyAUTOpPHBIE 3AaHATHSA 36 36
B ToMm umncie:
1.1 Jlextun 8 8
1.2 CeMuHapCcKue/MPaKTHIECKUE 3aHATHS 10 10
13 JlaGopaTopHble 3aHATHS 18 18
2 CamocrosiTesibHas padoTa 72 72
B ToMm uncie:
2.1 | perieHue pacueTHBIX 3a/a4 110 BapraHTam /
TECTOB
2.2 MOATOTOBKA K JJAOOPAaTOPHBIM paboTam
Htoro uacos 108 108
3 IIpomexyTouHasi aTTECTALMSA
3auet/aud.3a4er/IK3aMeH 9K3 3K3aMeH
3.2 TemaTuuyeckuii NJaH U3y4eHUsI TUCHUTLTHHBI
3.2.1. Oynas ¢popma oOyueHus
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1 Paznea 1. XumMudeckue MeTOAbI 4 5 9 36
aHaJIH3a
1.1 | Tema 1. Benenue
1.2 | Tema 2. Ilpenmer, 3a1a4l © METOJIbI
AHAJIMTHYECKON XHUMHH
1.3 | Tema 3. KauecTBEHHBIN aHATH3
1.4 | Tema 4. MeTtonpl pa3aencHus,
BBIJICJICHUS H KOHIICHTPHPOBAHUS
15 | Tema 5. KomndecTBEeHHBIN aHAIH3
1.6 | Tema 6. PacueTsl B 00LEMHOM aHAIU3E
1.7 | Tema /. Merposnorus aHanusza
2 Paznes 2. Du3suKo-xuMHYeCKHE 4 5 9 36




METOAbI aHAJIN3A

2.1

BBenenune B GU3HKO-XMMHUYCCKUE
MeTobl aHanmu3a. OOIMe CBeIeHUS O
(U3HKO-XMMHYCCKHUX METOJIaX aHAIN3a
(DXMA).

2.2

DIIEKTPOXUMUYECKHE METO/Ibl aHATTN3A.
Yacrs |

2.3

DIIEKTPOXUMUYECKHE METO/Ibl aHATTN3A.
Yacte Il

2.4

CHCKTpOCKOHI/I‘-IeCKI/IC MCTOJBI aHAIKU3a

2.5

MounekynspHas abcopOroHHas
CIEKTPOCKOIIHSI

2.6

DOTOMETPUUYECKUN METOJ] aHAJIN3a

2.7

Hedenomerpus, Typouaumerpus u
pedpakromerpus

2.8

HoHHbI 00MeH

2.9

Xpomarorpapuieckuii METo aHaIu3a

2.10

BBoanoe 3ansartue. [IpaBuna paboTel u
TexHuKa 6e3onacHocTH. JlaboparopHas
pabota «CocTaB ¥ IPUTOTOBIICHUE
PacTBOPOBY

2.11

Konnykromerpusi JlabopaTopHast
pabora «OmnpeneneHue coaepxraHus
KHCJIOTHI METOJIOM
KOHOYKTOMETPHUYCCKOI'O TUTPOBAHUA»

2.12

Bonbsramnepomerpus. JlaboparopHas
pabota « AMIepoMeTpUIECKOe
TUTPOBaHUE CYIb(PaT-HOHOB »

2.13

[Torenunomerpusi. JlabopatopHas
pabota «Omnpenenenue o0IIero
COZICPIKAHHMS KEJIe3a»

2.14

DIEKTPOXUMHUECKUE METO/IbI aHATIN3a
CobecenoBanue 1o 1abopaTOPHBIM
paboram

2.15

®dotometpus JlabopaTopHas padbota
«Omnpenenenue conepsxanus xpoma (V1)
B BOJIHOM PacTBOPE»

2.16

Nonnsiii oOMen. Jlaboparopuast paborta
«Ompenenenue KaTHOHOB METU B BOJIE»

2.17

CobecenoBanue 1o 1a00paTOPHBIM
pabotam

2.18

ITpakTnueckoe 3anstue. «PacueTs n
OCHOBHBIE [IPUEMBI ONIPEAETIEHUS
COCTaBa B PU3HKO-XUMHIECKOM
aHaJIN3e»

2.19

[Ipaktrueckoe 3anstue «PaBHoBecue B
pacTBOpax cIadbIX U CHIIBHBIX
AJIEKTPOJIUTOBY

2.20

[IpakTuueckoe 3ansarue. «I'ereporeHHoe
paBHOBECHE MPOU3BEACHUE
PacTBOPUMOCTEID)




2.21 | IlpakTrUueckoe 3aHsTHE.
«KoMrutekcHbie coenHeHHsT B (PU3HKO -
XUMHWYCCKHUX METOAAaX aHaJIu3a»

2.22 | Ilpaktuyeckoe 3anatus. «PacueTsl B
AIIEKTPOXUMUYECKUX METOJIaX aHAITN3a)

2.23 | IlpakTruueckoe 3ansTue. «PacueTs! B
aTOMHO a0COPOIIMOHHON
CIIEKTPOCKOITUID)

2.24 | TIpaktuueckoe 3ausitue «PacueTsl B
MeTo/1aX pepakTOMETPHH U
TYpOHIIMETPHI

2.25 | [Ipaktuueckoe 3anstue «PacueTs B
XpoMatorpaduieckom MeToe
aHAJIN32»

2.26 | IIpakTHueckoe 3aHsATHE
«Craructuueckas oopaboTka
pe3yIbTaTOB U3MEPEHUil B (PU3HKO-
XUMHUYECKOM aHAIIA3E»

Hroro 108 8 10 18 72

3.3  Conep:xkanue THCHUTLIHHBI

Pa3nen 1. XuMuueckne MeTobl aHAJIH3A

Tema 1. BBenenue

AHanmuTHYeCKass XUMHUS KaK Hayka 00 OmIpeleleHMH XMMHYECKOTO COCTaBa BEIIECTB.
XuMudeckuil u (U3UKO-XUMHUYECKHI aHalu3 KaK CpeICTBO KOHTPOJSI KauecTBa ChIPhS H
MPOAYKIIMH XUMHUUECKOU MTPOMBIIIIIICHHOCTH, & TAK)KE€ KOHTPOJISI YUCTOTHI OKPYIKAIOIIEH CPEIbI.

Tema 2. [Ipenmer, 3a1a4u ¥ MeTO/IbI AHAJTUTHYECKOH XUMHH

3amaun M KiIaccupUKalysg METOJOB aHAIN3a B 3aBHCHUMOCTH OT OOBEKTa HCCIIEAOBAHMS.
Bunpl u sranel ananmza. IIoHATHE 0 KaUeCTBEHHOM U KOJMYCCTBEHHOM aHAJIM3€, XUMUYECKHX U
(bU3MKO-XMMHYECKUX MeToAax aHanu3a. OCHOBHbIE TpeOOBaHMA K METOJIaM aHaiHu3a: Mpesen
oOHapyXeHHs, HW30UpaTeIbHOCTh, CHEMU(DUUHOCTh, MPABUIBHOCTh, BOCIHPOU3BOJAUMOCTD,
AKCIPECCHOCTH U JP.

Tema 3. KauecTBeHHBIN aHAIN3

[lonsiTHe 0 Ka4YeCTBEHHOM  AHAIMTUYECKOW  peakiuu. AHanuTHueckas  ¢opma,
aHAIMTUYECKUE TPpU3HAKU. TpeOoBaHUS, NpPEIbSIBISIEMble K KaueCTBEHHBIM aHaJTUTHUYECKUM
peakuusM. TUNBI aHATUTUYECKUX PEAKUUN, YCIOBUS WX TMPOBEACHUS. AHAIUTHYECKas
KIaccupuKalus KaTHOHOB M aHWOHOB. [[poOHBIA M cucTeMaTHdeckwil aHanus. MneHTudukanus
HEOPTraHUYECKUX COSTMHEHUI Ha OCHOBE JaHHBIX KAU€CTBEHHOTO XUMHYECKOTO aHAIHN3a.

Tema 4. MeToasbl pa3iejeHus, BbljieJeHUs] U KOHIIEHTPUPOBAHUA

Paznenenrie M KOHUEHTPUPOBAHME: KOJIMYECTBEHHbIE XapPAaKTEPUCTUKHU. XapaKTEpUCTUKA
METOJIOB OC&XJIEHUA U coocaxieHus. [IpomsBeneHue pacTBOPUMOCTH M NPUMEHEHHUE €ro JJIst
BBIYMCIICHUS] KOHLEHTpAIMM HACBIIIEHHOTO pPacTBOpa MAajopacTBOPUMOTO 3JEKTPOJIUTa U
BO3MOXXHOCTH BbINIaJIeHUA ocanka. Xpomarorpadus. Kiaccupukanus xpomarorpadudeckux
METOJIOB MO arperaTHoMy COCTOSIHHIO a3, Ha OCHOBE DJIEMEHTApHOTO aKTa, IO CIOcCo0y
MPOBENICHUS TIpolecca. JDKCTpakuus. PacTBOpUTENHN, SKCTPAreHThl. DIEKTPOXUMHUUYECKUE METO]IbI
pazzieneHus, METOIbl UCTIAPEHU S, YIIpaBIisieMast KpUCTAILTU3AIHs U JIp.

Tema 5. KoinmuecTBeHHBINH aHAIN3

KonuuecTBeHHbIl aHann3. XUMUYECKUE METOAbI KOJTUYECTBEHHOTO aHAIN3a: TPABUMETPUS
U TUTPUMETPHUSL.

I'pasumempus




CyImHOCTh TPaBUMETPUYECKOTO aHAIM3A U €r0 IPUMEHEHUE.

Tumpumempuueckuti Memoo aHaIu3a.

OCHOBHBIE TOJIO)KEHHUS] TUTPUMETPUUYECKOIO aHajau3a. THUIbl XMMHYECKHX pPEaKLHi,
HCIOJIb3YyEMBbIE B TUTPUMETPUM M TpeOOBaHMs, MpEAbsSBIIEMble K HMM. THUTpOBaHHE; TOUYKa
SKBUBAJIEHTHOCTH; KpuBble TuTpoBaHus. Bpluncienune pe3ynbTatoB TUTpoBaHUS. (OCHOBHBIE
I10JIOKEHUS TUTPUMETPUUECKOTO aHAIN3a.

Kucnommuo-ocnoenoe mumposanue.

Teopernueckne OCHOBBI KHCIOTHO-OCHOBHOI'O TUTpoBaHMs. akTopsl, BIHUAIOIIME Ha
XapakTep KPHUBOM THUTPOBAaHUA U BEJIWYMHY CKadyka. MHAMKALMs KOHEYHOM TOYKH KHCIOTHO-
OCHOBHOrO TUTpOBaHus. KucimoTHO-oCHOBHbIe MHAMKATopel. MHTepBam pH mnepexoma oxpacku
MHIUKATOpoB. [lpuMepsl  NPAKTUYECKOTO  HMCHOJB30BAHMS  METOAA  KHCIOTHO-OCHOBHOTO
TUTPOBAHUSI.

Komnnexcomempus. Komnaexcono-mempuueckoe mumpoganue

Heopranuueckue u OpraHuyeckue THUTPAaHThl B KOMIUIEKCcoMeTpuu. TpebGoBanus,
MpeabsBIsiEeMble K pEakiusM TUTPOBAaHUS B KoMIUlekcoMeTpuu. OCOOEHHOCTH —peaKIUH
KOMIUIeKcooOpazoBanus uoHoB MerawioB ¢ OJTA B 3aBucumoctu ot pH. Kpussie
KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHUS. MeTannouHIMKaTOpHI. Baxueiimue
METAJUIOMHIUKATOPBl. CrocoObl  KOMIUIEKCOHOMETPUYECKOTO THTPOBaHUS. 30MpaTrenbHOCTD
TUTPOBAHUA U CIIOCOOBI €€ MOBBIIIeHUS. [I[puMepbl IPaKTHUECKOTO UCTIOIb30BaAHUS.

MemoOowi okucaumenbHo-60CCMaHOBUMENbHO20 MUMPOBAHUS

CrangapTHeiii 1 (QOpMalIbHBIM MOTEHIMAIBI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CHUCTEM.
KpuBbie = OKHCIUTETHHO-BOCCTAHOBUTENBHOTO THTpoBaHusA. Munmukatopsl. Kiaccudukarms
METOJ0B OKUCIUTEIbHO-BOCCTAHOBUTENILHOIO TUTpoBaHMs. [lepmManranTomerpus, HoaoMeTpus,
XpOMaTOMeTpus, OpOMaTOMETPHS H .

Tema 6. Pacuernbl B 00b€MHOM aHATH3E

CriocoOsl BeIpaKeHUsI KOHIICHTpAIil B 00bEMHOM aHanu3e. PacueTsl SKBUBaJIEHTHBIX Macc
B OOMEHHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUAX. 3AKOH SKBUBAJIEHTOB.

Pacuetsi B MeTOmax HeWTpanu3alMM, OKHUCICHHUS BOCCTAHOBJICHUS, OCAXKIEHUA U
KOMITLJIEKCOOOpa30BaHHUS.

Tema 7. MeTpoJsiorusi anaiausa

[TonsiTHsT METpOJIOTUS U U3MEpeHHe. 3a/laul aHATUTUYECKON XUMHUHM KaK METPOJIOrHYECKOi
Hayku. [lorpemHocth  XMMHYECKOro  aHanmu3a. MeTpoJornyeckue W aHAJIUTUYECKHE
XapaKTePUCTUKU METOJOB aHAIN3a.

OcCHOBHBIE NTOHATHUSA KJIACCUYECKON CTATUCTUKHU.

Pazgen 2. ®u3uko-xuMHYecKHe MeTOAbI AaHAIN3A
Tema 1. BBegenue B (pu3uko-xumMu4eckne MeTobl aHaau3a. O0uue cBeeHus 0

(pusuko-xummnyecknx mero0B ananauza (PXMA).

OcHoBHble moHATUS U onpeneneHuss Knaccupuxamms OXMA. OO630p cocTosHUA
COBPEMEHHBIX METOJOB M ammaparypbl. MeTpojoruuyeckue M aHaJIUTHYeCKHE XapaKTEePUCTUKU
METOJOB  aHaiuu3a.  AHAJUTUYECKUH  KOHTPOJIb B  MPOU3BOJCTBE  MapKUPOBOUHBIH,
TEXHOJOTUYECKHUM, TMOBEPOUHbIM M TeKymuil. 3HaueHne ®XMA B MOHUTOPUHIE OKPYX AKOIICH
cpensl. TpeOoBaHHMe K METOJaM aHaIU3a: MPaBUIBHOCTh, BOCIIPOU3BOIUMOCTD, YYBCTBUTEIHLHOCTh
Y TOYHOCTb.

OO0ue npueMbl ONpezeseHUs KOHIEHTpalUU aHaJU3UPYyeMOro BEIECTBAa: METOJl CEepHH,
METOJ] CTAaHJAPTOB, METOJI TPATYUPOBOYHOTO rpaduka. AHATUTHIECKU curHai, poda. [Ipsmveie u
KOCBEHHBIE METO/bl aHATTU3bI.

Maremaruueckass 0o0paOOTKa pe3ylbTaTOB HM3MEPEHUN M 0OIue NpUEMbl OIpeleIeHUs
KOHIIEHTPALlUU aHAJTU3UPYEMOT0 BEIIECTBA.

Tema 2. DJIeKTPOXUMHYECKHE METOAbI AHAJIN3A YacTh |



OOm1ast XxapakTepUCTHKA U KIaCCU(PHUKAIMS METOOB aHAIN3a. DICKTPOXUMHUECKUE METOIbI
ananmm3a. Knaccudukanust 3IeKTpOXMMHUECKUX METOAOB aHajliu3a 0 MU3MEPSIeMOMY Iapamerpy
Knaccugukanus no cnoco0y m3MepeHus. DIEKTPOXUMHUUYECKas sA4yeika, 3JIeKTPOAbl CPABHEHUS U
WHIUKATOPHBIE HJIEKTPoAbl. OOpaTHMOCTh 3JIEKTPOXMMHUYECKHX peakuui. Biumsxue Toka Ha
MpOTEKaHUEe AJIEKTPOJAHbIX peakuuil. YpaBHeHue Hepucra. Kouagykromerpus. Ilonsitue
NEKTPONPOBOJAUMOCTH, YZE/bHAs OSKBUBAJICHTHAs M OSKBUBAJICHTHAs 3JIEKTPOIPOBOAUMOCTH.
IIpsamas u KocBeHHass KOHAYKTOMeTpusa. KOHIYKTOMETpUYECKOE THUTPOBAaHHUE, XapaKTCPHBIC
3aBUCUMOCTH KpPUBBIX KOHJYKTOMETPUYECKOTO THUTPOBAaHUS M 00JacTH €ro NpPUMEHEHUS.
[Torenmmomerpusi. CriocoObl NMpOBEACHUS aHaidu3a B KOHAyKTOMeTpuu. [IpsMas u KocBeHHas
noreHuomerpun. ['padudeckne crnocoObl onpeaeaeHnss KOHEUHOW TOUKU TUTPOBAHUSA. DIEKTPOIbI
B mnoreHuuoMeTpuu. HoHocenektuBHble  31eKTpoabl. CTEKISHHBIA  3MeKTpoa.  Bwibop
MHJMKATOPHOTO 3JIEKTPOAA Ul Pa3IMYHbIX XMMUUYECKUX PEaKIIMA IPUMEHEHNE METOA

Tema 3. DJleKTpOXUMHYECKHE MeTOAbI aHAIU3a yacTh ||

Bonsramnepomerpus. ITonarue o nongpusanuu snexkrpoja. Buasl nomspuzanuu. OcoOeH-
HOCTH BosbTamnepoMmerpun. KonmdecTBeHHbIM aHann3. YpaBHeHue MibkoBuua. fIBieHus, ucka-
KAIOIMe BUJ MOJIAPOrpaMM U MX ycTpaHeHHe. [loTeHInan noiayBOJIHbEL U €ro CBsI3b C TOKOM JTUd-
¢by3un. MHBepcroHHas BOJIbTaMIIEpOMETpHsi. BO3MOXKHBIE THITBI KPUBBIX M pacueT KOHIECHTPAIUU
aHAJIN3MPYEMOI0 BELIECTBA.

Kynonomerpus. CymHocts MeTona. 3akoH ®apanes. M3mepeHue konuuecTBa 3JI€KTpUUE-
ctBa. KyjnoHomeTpus npu IOCTOSHHOM IIOTEHLMAJE M IOCTOSSHHOM ToOKe. KyrnoHomerpuueckoe
TUTPOBAHHE , €TO0 0COOEHHOCTH.

Tema 4. CniekTpocKkonu4ecKue MeTo/Abl AaHAIU3A

SABnenus, o0yCIIOBIEHHbBIE KOPIYCKYJISIPHOW NpUpPOAON cBeTa. Buawl cnexkrpockonuu. SIB-
JeHus, 00yCIIOBJICHHbIE BOJIHOBOW MpUpoJol cBeTa. OnTHueckue mMerosl aHanusa. Kiaccuduka-
LUl CHEKTPOB. ATOMHBIE SMUCCHUOHHBIE CIIEKTPbI, UX MOJIYYEHHE U PETUCTpaLUs. IMUCCUOHHAS
¢doromerpus iamenu. [Iporeccsl, npoTekaromue B MIaMeHd. 3aBUCUMOCTh HHTEHCUBHOCTH HM3ITy-
YeHMs] OT KOHIeHTpauuu. YpaBHeHue Jlomakuna-11laiibe. Ilomexu B samuccuoHHONW (poTomMeTpun
wiamenu. [Ipumenenne poromeTpun iaMeHu

Tema 5. MousekyasipHasi a0copOLMOHHAS CIEKTPOCKOMUSI

[IpoucxoxxaeHne u mpejacTaBieHHe crnekTpoB. OOImMe CBEJEHHS O MOJIEKYJISIPHBIX
cnektpax. [IpumMeHeHHME JJIEKTPOHHBIX, KOJIEOATENbHBIX M  BpalllaTelIbHBIX  CHEKTPOB.
XapakTtepructuka noriaomeHuss. OCHOBHOM 3aKOH CBETOIOIVIOIICHHUS. Y CIIOBUS IPUMEHEHHUS 3aKOH
byrepa-JlamGepra-bepa. 3akoH aanuTuBHOCTH cBertonoriomenus. Kiaccupukanus MeTonoB
MOJIEKYJISIpHOI aOcopOumonHoi cnekrpockonuu. Meron UK —cnekTpockonuu, NpuMEHEHUE U
OTpaHUYEHUS METOAA.

Tema 6. PoTOMeTpHYECKUIA METOA AaHAIM3A

OcHOBHBIE 3Tambl ¥ YCJIOBUS (POTOMETpUYECKOTo aHanu3za. @OToMeTpu4ecKuil aHaIu3
JBYXKOMITOHEHTHBIX cMeceil. CeKTpopOTOMETPUUECKHM aHAIN3 IBYXKOMIIOHEHTHBIX CMECEH.
[Tpuemsl onpeneneHuss HEU3BECTHOM KOHIIEHTpaluH B (poTomeTpun. PoToMeTpUIecKoe U
cnekTpodoToMeTprueckoe TuTpoBaHue. OCHOBHbBIE Y3JIbI MPUOOPOB (POTOMETPUUECKOTO U
CIEKTPO(POTOMETPUUECKOTO aHAINU30B

Tema 7. Hedenomerpus, Typouanmerpusi u peppaxkromerpusi

Pedpakromerpusi, konuuecTBEHHAs! XapaKTEPUCTUKA U METOJ U3MEPEHHs ToKa3aTels IMpe-
nomiieHusi. PakTopbl BIUAIOIIME HA MOKa3aTelb npenomieHus. OnpenesneHne KOHIEHTpaluu Be-
iecTBa ¢ nomouibio pedpakromerpa. Hedenomerpus u typouaumerpus. Bzaumoneiictsue cpera
CO B3BEIICHHBIMHM YacTHI[aMH pacTBopa. Peakiuu ncnons3yemble B MeToAax. Bo3MoKHOCTH U Xa-
PaKTEepUCTUKH METOJO0B. 3akoH Parnes u ero npumenenue s HedeIOMETpUH U TYpOUTUMETPHUU.
IIprembl HaxOXKAECHHSI KOHLIEHTPALMU aHAIIM3UPYEMOro BellecTBa. [I[pumMeHenne METo10B B aHAIu-
3e.

Tema 8. Honublii o00MeH



10

SIBnenue copbunu, MOHATUS aacopOIuu, abcopouuu, copbenrta. OnpenencHrue HOHHOTO
oOMeHa, ero CyImHOCTh. DaKTOPHI, BIUSAIOIINE HA HOHHBI 00MeH. BUIbI U COCTaB MOHUTOB.
du3NKO-XUMUYECKHE CBOIICTBa MOHUTOB. [IprMeHeHe HOHUTOB.

Tema 9. XpomaTtorpadguueckuii MeTo1 aHAIU3A

CymHocts xpomarorpaduu. Kraccudukanus xpomarorpaduyueckux METOIOB aHaIU3a.
I"a3oBas xpomarorpadus, e€ I0ocTOMHCTBA M 00nacTu mnpuMeHeHus. OCHOBHBIE TEOPETHYECKHE
noaxoapl. Xpomartorpaduiyeckue MUKW W UX mnapaMeTpsl. [IpuHIMOHMampHas cxema ra3oBOTO
xpomarorpaga. KonuuectBenHblii aHamu3. CrnocoObl pacueTa coJepKaHMs BellecTBa(METON
a0COMIOTHON KaTMOPOBKY, BHYTPEHHETO CTaHapTa, BHYTPEHHEW HOPMAJIU3AIIHH).

3.4  TemaTuka CeMHHAPCKHUX/NIPAKTHYECKHX U JIA0OPATOPHBIX 3aHITHIA
3.4.1. llpakTHYecKHe 3aHATUS

Pa3zgen 1. XuMudeckne MeToabI aHAJIN3A

Tewma 2. [Ipenmer, 3a1a4u ¥ METO/IbI AHATTUTUYCCKON XUMHH

Tema 3. KauecTBeHHBIH aHAIN3

Tema 4. MeTobl pa3iesieHus, BbIICICHUS U KOHIICHTPUPOBAHUS

Tema 5. KonmmyecTBEHHBIN aHAIN3

Tema 6. PacueTsl B 00bEMHOM aHAJIN3E

Tewma 7. MetpoJsiorus ananusa

Paznen 2. ®u3uKo-XxUMHUYECKHE METOAbI aHAJIN3A

1. Crioco0bI BEIpaKEHUS COCTaBa PaCTBOPOB , IPUTOTOBJICHUE PACTBOPOB 3aTaHHOM
KOHILICHTpaLuu

2. PaBHOBecue B pacTBopax ci1albIX ¥ CUIbHBIX 37€KTpoauToB. PH 1 pOH BoaHbIX
pacTBOpoB

3. I'ereporennoe paBHOBecue. [IponsBenenne pactBopuMocTi. ConeBoi 3P PexT u
IpoOHOE OCaxICHHE.

4. KomruiekcHble coegHeHNs B (PU3UKO-XMMHUECKUX METOAaxX aHaIu3a

S. PacueTtsl copepxaHus aHAIU3UPYEMOTO BELIECTBA B OCHOBHBIX 3JIEKTPOXUMHYECKHUX
MeToJ1aX (KOHAYKTOMETpPHUS, TOTEHIIMOMETPHS, KyJIOHOMETPHS U BOJIBTAMIIEPOMETPHS).

6. PacueTs! KOHLIEHTpAIMK aHATTU3UPYEMOT'0 BEILIECTBA B CIIEKTPOCKONUYECKHX U (Ho-
TOMETPUYECKOM METO/1aX aHaJIn3a.

7. PacueTsl B pedpakromerpun, HedenoMeTpun U Typoutumerpun. TexHuka nposee-
HHS UBMEPEHU.

8. Xpomarorpadguueckuii METo ] aHaJIM3a: pacueThl COACPIKaHUS aHAIN3UPYEMOTO Be-
niecTBa. TexHUKa POBEIECHUS ra30BOM, )KMJIKOCTHON U BBICOKOA(EKTUBHOM XpoMarorpapuu

9. CraTtuctuyeckas o0paboTKa pe3yIbTaTOB aHATUTHYECKUX U3MEPEHUI

3.4.2. JlaGopaTopHble 3aHATHS

Pa3znen 1. Xumuyeckne MeToIbl aHAJIN3A

Tema 3. KauecTBeHHBbIN aHAIN3

JlabopatopHas paboTa «KadecTBeHHbIE peakIIni KaTHOHOB 1 1 2 aHATUTHYECKHX TPYII

JlaboparopHas paboTa « AHAJIU3 cMeCH KaTHOHOB | U 2 aHATUTHYECKUX TPYIID»

JlaboparopHas pabora «KadecTBEeHHbBIE peaKIIii KATHOHOB 3 ¥ 4 aHATUTHYECKUX TPYIIID)

JlaboparopHas paboTa «KauecTBeHHbIE peaKIIMi AaHUOHOBY»

JlaGopaTopHast paboTa « AHAIU3 COITM.

Tema 5. KosinuecTBeHHBI aHATU3

JlabopaTtopHas pabota.«Onpenenenue coaepkaHus KapOOHATOB HATPHUS M KaJIHs B PaCTBO-
pe». Unu «Onpenenenne ycTpaHUMON KECTKOCTH BOJIBI.

JlabopaTtopHas pabota. «OnpeneneHue coaepkanusi HOHOB MeIH B pacTBope». nmm «Omnpe-
nenenue coaepkanus xxenesa (I1) B commy.

JlaGopaTtopHas pabora «Onpenenenre o01el KECTKOCTH BOIBI.

Pa3znes 2. Pu3suKo-XMMHYECKHE METOAbI AHAJIN3A
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BBoaHnoe 3ansTue. [IpaBuia paboThl U TEXHUKA 0E30MACHOCTH B XMMHYECKOH J1abopaTo-
pun. TexHHKa XUMHUYECKOT0 IKCIIepUMeHTa. KOHTPOIh 1 MOHUTOPHHT B TEXHOJIOTHYECKHUX MTPOIIEC-
cax U OKpy:Karollen cpefe.

JlaboparopHast pabota «CrocoObl BBIpakeHHUs COCTaBa pacTBOPOB. [IpuroToBiieHrne pacTBo-
POB 33/IaHHOMN KOHIIEHTPALIUI.

Konaykromerpus.

JlaboparopHas pabota OnpeneseHne cofaepx aHus KUCIOTbl KOHTYKTOMETPHYECKUM
TUTPOBAHUEM.

JlaboparopHas padora OmnpeneneHue cojiep:kaHns KaTHOHOB IIUHKA B BOJIHBIX PacTBOPAXx.

I[MoTeHumomeTpus

JlaGopatopnast pabora OrmpeneneHue oOLIero coaepKaHus Keesa.

JlaboparopHas pabota OnpeneneHue cofepx aHusl aHUIMHA B BOJHBIX PaCTBOPAX.

JlaboparopHnas pabota OnpeneneHne MOHHOIO cOCTaBa BOJHOTO pacTBOpa

Jlaboparopuas pabora Onpeenenre BOIOPOAHOTO MOKA3aTeNsl BOJHBIX paCTBOPOB

JlaboparopHast pabora Onpenenenne GTOPU HOHOB HOHOCEICKTHBHBIM DJICKTPOIOM

BoasTammnepomerpus.

JlaboparopHas paboTa AMIEpOMETPUYECKOE TUTPOBAHHUE CYJIb(AaT-HOHOB

doromeTpusi.

JlaboparopHas pabota Onpexnenenue coaepxanus xpoma (VI) B BogHOM pacTBope

JlaboparopHas padbota Onpesencaue coaepxanus sxenesa (1) ¢ cyabbhocanunnnoBoit kuc-
JIOTON

Pedpakromerpus

JIaboparopHas pabora Onpenenenue coepkanus TIUIEpUHa B BOJIHOM PacTBOpe

HNonnblii 00MeH

JlaboparopHast pabora Onpenenenne karnoHoB Meau (1) B Boje

3.5 TemaTnka KypcoBbIX IPOEKTOB (KypCOBBIX padoT)
VY4eOHBIM MJITaHOM HE MPeTyCMOTPEHbI

4, YueOHO-MeTOAM4YecKOe M HH(pOpMAILIMOHHOE o0ecieueHne

4.1 HopmatuBHble 10kyMeHThI 1 'OCTbI

1. ®I'OC BIIO no nanpasnenuto noarorosku 20.03.01 Texnocdepnas 6e30macHOCTS ,
yTBepkIeHHbII, MuHoOpHayku Poccun 25.05.2020

2.ITpuxa3 Muno6pnayku Poccun ot 05.04.2017 Ne310 «O0 yTBepKAeHUU TOPSIIKA
OpraHu3alK U OCYIIECTBICHHS 00pa30BaTENbHON JeSITeIbHOCTH MO MTPOrPpaMMaM BBICIIETO
npodeccuoHaIBLHOr0 00pa3oBaHus- MporpaMmaM OakajgaBpuarta, IporpaMmam CreluanuTeTa
,JIporpaMmmaM MarucTparypbb»

3. Ilpuka3 Muno6pnayku ot 25.08.2017 Ne§16 «O0 yTBepkKAeHUN NOPsIIKa TPUMEHEHUS
OpraHu3aLUSAMH ,0CYILECTBIISIONIMIMHA 00pPa30BaTENbHYIO JESATEILHOCTD 3JIEKTPOHHOTO
00y4eHHU s, JUCTAIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH IPU peaTu3aluu Npy pearn3aun
00pa30BaTeNbHbIX TPOrPaMM»

4 HopmatuBHO-MeTOAM4ECKHE JOKYMeHThl MuHoOpHayku Poccun

5.JlokanbHbIE HOPMAaTHUBHBIE aKThl Y HUBEPCUTETA
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4.2  QOcHoBHas JUTEpaTypa
1. OcHoBbI aHaIUTHYECKOW XUMHH. Y4ueOHuk/ bonbimosa T.A., bpeikuna I'.J1., M.: Beicias

mkoJja, 2004.

2. OcHOBBI aHanUTHYECKON xumun. YueOuuk/ AnoB H.B., bapabamar 10.A., M.: Beiciias
mkoJja, 2003.

3. Ananutnueckas xumus. DOuU3MKO-XMMHUECKHE METOABI aHanu3a. YueOHuK/ Bacuiane
B.II., M. Jlpoda, 2002.

4, AnanuTudeckas XUMHSI. XUMHUYECKHE METOJbl aHanu3a. JIabopaTOpHBIA MpPAKTUKYM. /
H.M. bapanaena, A.H.Kyckos, B.C. Bacuibes, A.Il. Anpuinna, M.: MockoBckuii [lonutex,
20109.

5. Anamutmueckas xumusa. COOpHUK METONMYECKMX YKa3aHUM I pelIeHUus 3ajad,
KOHTPOJIBHBIX BOIPOCOB, 3aaad, BapuantoB /[3. / H.M. bapanaeBa, A.Il. Anpumnna, M.:
Mockosckuii ITonmurex, 2019.

4.3  JlomoJiHUTEIbHAS JTUTEPATYypa

1. OcHoBbl aHanuTHYecKOM XuMuu. YueOHuk/ [Tununenko A.T., [Tatauukuii U.B., M.:
Bricmiag mikouna, 1990

4.4  DnekTpoHHBbIE 00pa3oBaTe/ibHbIE pecypChl
[TpoBenenue 3aHATUI U aTTECTallMi BO3MOXKHO B AUCTAHIIMOHHOM (hopMaTe C puMeHe-
HUEM CHUCTEMBbI JUCTaHIIMOHHOTO 00yueHus yuupepcutera (C1O-LMS) Ha ocHoBe pa3zpabo-
TaHHBIX Kadeapoil AIeKTPOHHBIX 00pa3oBaTesibHBIX pecypcoB (DOP) nmo BceM pasnenam npo-
rpammMmel:. Pa3zpaborannbie DOP BKIIIOYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
1. Paznen 1. Xumuueckue METOIbl aHATIN3A
https://online.mospolytech.ru/mod/resource/view.php?id=212376
2. Paznen 2. ®u3nko-XxuMHUYECKHE METObI aHATIHM3a
https://online.mospolytech.ru/course/view.php?id=6930
[Topsinok npoBeneHust paboT B AUCTAaHIIMOHHOM (pOpMaTe yCTaHABIMBAETCS OTAEIbHbI-
MU pacHopsKEHUSIMU MPOPEKTOPA MO yueOHOM padoTe /Wil LEHTPOM YUEeOHO-METOANYECKON
pabotbl. Kaxplil cTyjeHT o0ecrieyeH HHANBU Y aTbHBIM HEOTPAaHUUYEHHBIM JI0CTYTIOM K
ANIEeKTPOHHBIM Onbmorexkam yuuBepcureta (elib.mgup; lib.mami.ru/lib/content/elektronyy-
katalog) k 27eKTpOHHO-OMOIMOTEUHBIM CUCTEMaM (JIEKTPOHHBIM OUOIMOTEKaM )
1. AHanmuTruecKkas XMMHus [31eKTpoHHas oudmuoreka] library.ru
2. XaputoHoB F0.fl. Ananutnyeckas xumus . KonnyecTBeHHbIN aHaIU3,pU3HUKO-XUMHUYECKHE
METOJIbl aHAIN3a [ANIeKTPOHHBIN pecypc]:mpaktukym / FO. 5. XapuToHOB ... yueOHOe mocobue /
Xapuronos 1O. fI. , Ixxa6apos JI. H. , ['puropsesa B. FO. - Mocksa : IT'90TAP-Menua, 2012. -
368 c. - ISBN 978-5-9704-2199-4. - Tekcr : anektponsslit / ObC "KoncynsTanT cryaenra”
:https://www.studentlibrary.ru/ru/doc/ISBN9785970421994-0000/000.html

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

CTBEHHBIN aHau3, pu3nKo-XxuMuUeckrue Meto sl ananu3a. [Ipaktukym"/ Xapurtonos lO. 4. ,
Jxabapos /1. H. , I'puropresa B. FO. - Mocksa : [90OTAP-Menua, 2012. - 368 c.
https://www.studentlibrary.ru

4. ANChem.ru —TIpodeccroHanbHbIi HHTEPHET PECYPC , TOCBSIIECHHBIH aHATUTHYECKONH XUMUH

U XMMHAYECKOMY aHaJM3y ¥ MeTposioruu http://www.anchem.ru

5. Dnekrponno-oubaroTeuHas cucrema IPRbooks http://www.iprbookshop.ru
6. Karanor cchuiok Ha (ailiibl ¢ aeKTpoHHBIME KHETaMu http://ww.y10k.ru/books

7. Poccwuiickuit XuMHKO-aHATHTHYECK Ui opTan 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

8. Topran Xumuueckoro ¢akynsrera MI'Y http://www.chem.msu.su/rus

13

9. DuekTpoHHBIE XUMHUecKue oubnmmoreku http://djvu-inf.narod.ru/nclib.htm

4.5.JIn11eH3HOHHOE H CBOOOIHO PacpocTPaHsieMoe MPOrpaMMHoOe odecreyeHHne

HaumenoB | Pa3paborumk Hocryn Ccblika Ha Enunblii peectp
aHue o HOCTH poccuiickux nporpamMm st IBM u B/]
(mpaBoo0Jiaga | (JIMIEH3UOHHO | (MPY HAJUYHM)
TeJIb) €, CBO0OIHO
pacnpocrpaHs
eMoe)
Astra 000 JIMeH3MOHH https://reestr.digital.gov.ru/reestr/3057
Linux "PYCBUTEX- oe 83/?sphrase_1d=954036
Common ACTPA"
Edition
MoiiOdu 000 JIuieH3uoHH https://reestr.digital.gov.ru/reestr/3015
c "HOBBIE oe 58/?sphrase _1d=943375
OBJIAYHBIE
TEXHOJIOT'H
I/IH

4.6 CoBpemeHHble npodeccuoHaNIbHbIE 0a3bl JAHHBIX U MHGOPMAIMOHHBbIE

CIpaBOYHbIC CH

CTEMBbI

Ilepeuenb pecypcoB cetu UHTEpHET, JOCTYNHBIX AJIsl 0CBOCHUS] TUCHUILINHBI:

HaumeHoBaHue CchliKa Ha pecypce JlocTynmHOCTh
N opManHOHHO-CIPABOYHBIE CHCTEMBI
NudopmanimoHHbie eCcypChl http://
(bopman pecyp P HoctynHo

Ceru Koncynbrantllntoc

www.consultant.ru

DJ1eKTPOHHO-0HOJINOTEYHbIE CHCTEMBI

Jlanp https://e.lanbook.com JlocTymHa B ceTH
WutepHer 6e3
OrpaHUYEHU N
IPR Books https://www.iprbookshop JlocTymHa B ceTn
u Wutepuer 6e3
OrpaHUYEHU N
[TpodeccrnoHamTbHBIN http://www.anchem.ru JlocTyIiHa B CeTH

HMHTEPHET PECYPC , MOCBSIIEHHBIN
AHAJIUTUYECKOU XUMUHU U
XUMHYECKOMY aHAIIU3Y U

METpPOJIOTUH

HHurepuer

IIpodeccnonanbHbie 0a3b1 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 JaHHBIX Hay4YHOU

http://www.elibrary.ru

HoctymnHo

3JICKTPOHHOU OMOJIIMOTEKH
(eLIBRARY.RU)

Web of Science Core

http://webofscience.com

HoctynHo

Collection —  momuTemarmuyeckas
pedeparuBHO-OnOIHMOTrpadudeckas u
HAYKOMETPUYCCKAsI
(bubmmomeTpuyeckasi) 6aza JaHHBIX

5.MaTepuajibHO-TeXHHYeCKOe ofecredyeHmne

AHaIUTHYECKAS XUMUS
1 GU3UKO-XUMHYCCKUE 510.
METO/TbI aHATH3a

cTp. 2

JlexunonHnas aynuropus [IK

129626, r. Mockaa,
yi. IlaBna Kopuaruna, 1.22,

Crobl yyeOHBIE CO CKaMbsIMU,
ay/IUTOpHAas A0CKa, IEPEHOCHOM
MYJIbTUMEAUINHBIA KOMIUIEKC (IIPOECKTOP,
HOYTOYK). PaGouee mecTo
IpernoAaBaress: CTol, CTyJl, TYMOOUKa
JUTSl yCTAHOBKH HOYTOYKA.

526,529

ctp. 1

JlaGopaTopuu kadempsl
«Xumbunorex» I1K 433,

129626, r. Mockaa, yi1.
[TaBna Kopuaruna, 1.22,

Jlaboparopus obopyaoBaHa
KOMITBIOTEPHOU U MYJIbTUMEANITHOM
TEXHUKOMU. TepMOMETPHI;
cnekrpodoromerp CD; BBITSIKHBIC
mKadbl; STEKTPOHHBIE aHATUTHIECKUE
BECBHI; BECHI JIAOOPATOPHBIE AIEKTPOHHBIE;
pH-MeTpsI; akBaguCTUILIATOP;
(OTOKOIOPUMETPBI; KOHTYKTOMETPHI,
KyJoHOMeTp «IJxcnept». [Ipu
IIPOBEIEHUH 1abOpaTOPHBIX PabOT
CTYJEHTBI UCTIOJIB3YIOT CIEUATIBHYIO
XUMHYECKYIO MTOCY/ly: MEPHbBIE
LHWIMHJIPBI, KOJIOBI KOHUYECKUE U
MEpHBIE; TUMETKH, OIOPETKH, TPOOUPKH.
JlaGopaTopus OCHaIllEHA BBITSKHBIMU
mkadamu A1 paboThl C KUCIOTaMH,
[eJI0YaMHU, JIETKOJIETYYHMH BEIIeCTBAMHU.
JlabGopaTopHbIil MPaKTUKYM BKJIFOYAET
paboThI KaK MO KJIACCUYECKOMY
KaueCTBEHHOMY U KOJIMYECTBEHHOMY
aHaJIM3y (KaueCTBEHHBIN aHAIU3
KaTHOHOB U aHMOHOB, KUCJIOTHO-
OCHOBHO€, KOMIUIEKCOMETPHUECKOE U
0CaJIUTeNIbHOE TUTPOBAHNUE), TaK U
paboThl Ha COBPEMEHHBIX MPHOOpax
(9TEKTPOXUMHUYECKHUE U ONTUYECKHE

MCTOABI aHEUIPBa).



http://www.elibrary.ru/
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6.MeToauueckne peKoMeHIAIUN

6.1 MeToauuecKkue peKoMeHIAIUH J1JIsl IPenoaBaTeJisi 10 OPraHu3anuu
o0yueHust

OOyyast CTy/IEHTOB TUCHUIUIMHE «AHAJIUTUYECKAs XUMHUA U (PU3UKO-XUMUYECKUE METOJIbI
aHaJln3a», NPENojAaBaTelb HMMEET LElIb Pa3BUThb Yy HUX I[PaBWIbHOE IIOHMMAaHUE CYLIHOCTHU
pa3IMYHBIX METOJOB aHajlM3a Ha OCHOBE COBPEMEHHBIX TEOPETHUYECKUX IOJIOKEHUH XHMUH,
COOOIIMTh MM CBEACHHUS O COOTBETCTBHMM OCHOBHBIX METOJIOB aHAlM3a M BAKHEHIINX CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX COCAMHEHUH.

W3n0xkeHne TeopeTHYecKoro M (PaKTHUECKOro MarepHuaja Kypca OCYIIECTBISIETCS Ha
nexuusax. [lapamienbHO ¢ JEKIMOHHBIMHU 3aHATHSAMH MPOBOAATCS CEMHHApPBl U J1aOOpaTOPHBIN
MPAKTUKYM.

OcHoBHOM  (opMOIl H3yueHHUS AUCHUIUIMHBI «AHaJIUTHYECKas XUMHS U (DU3HKO-
XMMHAYECKHE METOJbl aHalu3a»», Kak W JI000H Apyroil AWCHUILUIMHBI B BBICHIEM Y4YeOHOM
3aBelIEHUH, SIBISIETCS CaMOCTosTeNnbHas paboTa oOywaromierocsi, KOTopas BKJIOYaeT B celd
mpopaboTKy JIEKIMOHHOTO MaTrepuana, Y4YeOHHMKOB M Y4eOHBIX MOCOOMil, BBIIOJIHEHUE
nabopaTOpHBIX PaboT, MOATOTOBKY K CEMHHapaM M cJade SK3aMeHa WM 3adera. B Toxe Bpems
mpernojaBaTelib OCYUIECTBIIET CHUCTEMATHMYECKUNW KOHTPOJb 3a CaMOCTOSITENbHOM paboToii
CTYJEHTOB IIyTEM IIPOBEPKU IOJArOTOBIEHHOCTH CTYJEHTOB K JIAOOPATOPHBIM 3aHATUSIM MU
ceMHHapaM (MHIUBUIYaJIbHBINA OMPOC, IPOBEPKA JIOMAIHUX 33JaHUN, MTPOCMOTp 3alucel JEeKIHi,
IIpUEM pE3YyJbTaTOB JIAOOPAaTOPHBIX padOT, MNPOBEACHHUE IMPOBEPOUYHBIX PabOT, KOTOpPbIE IO
CYILECTBY SIBIISIFOTCS 3a4€THBIMU).

6.2 MeToanueckue yKa3aHus 1Js1 00y4aromuxcsi o 0CBOEHUIO
JUCIUTLTHHBI

N3noxxeHne TeopeTHuecKoro 1 pakTHYecKoro MaTepuasa Kypca oOCyIecTBIsSeTCs Ha
nekuusax. [TapannenbHo ¢ TEKIUMOHHBIMU 3aHATUSMHU IPOBOASTCS CEMUHAPHI M TaOOPATOPHBIT
npakTuKyM. OcHOBHOU (hOpMOI1 H3yUEeHHS TUCIUIUINHBI « AHAIMTUYECKasi XUMUS», KaK U JTI000H
JPYroi JUCUUIUIMHBI B BBICIIEM YUeOHOM 3aBEJICHUH, SIBIISIETCS CAMOCTOSITEIbHAs paboTa
oOyyaromierocs, KOTopasi BKJII04aeT B ce0si:

- paboTy HaJl JIEKLIMOHHBIM MaTepUaJIOM;

- paboTy Haj pa3zenamMu Kypca MOJIHOCTBIO MM YaCTUYHO BBIHOCUMBIMU Ha
CaMOCTOSITEJIbHOE U3YUYEHHUE;

- paboTy Npu NOJArOTOBKE K CEMUHAapaM U JIabopaTOpHBIM paboTam

I'maBHas 3amaya CTyJeHTa BO BpeMs JIEKIIMM 3aKIIOYAaeTCs BO BHUMATEIHLHOM CIYIIAHUU
JEKIIMM M 3allUCH €€ OCHOBHOIO cojepxkaHus. JlId 3amuced JEKIHMM CIIeAyeT IO0JIb30BaThCs
OTAeNnbHOU TeTpajpto. OCHOBHas OIIMOKA OTIENbHBIX CTYACHTOB COCTOUT B TOM, YTO OHHU
CTpEMSTCS JOCIOBHO 3aIlCaTh BCE, YTO TOBOPUT JIEKTOP, U TIO3TOMY HacCTO CIEAST HE 3a MBICIIbIO, a
3a CJIOBOM, HE YJaBIMBas CMbICIAa M3JlaraeMoro Marepuana. Jlns 3amuceil nekuuil ciemyer
I0JIb30BAThCS OT/IEJIBHON TETpPajblo. 3allUCh BECTH HA OJTHOM CTOPOHE TETPajy, OCTAaBIISISI BTOPYIO
CTOPOHY JJIs1 BHECEHUS COOTBETCTBYIOIUX JOTOTHEHUH.

Crnenyer uMeTh B BHUJy, YTO HE BCE BOIMPOCHI MIPOrPAMMBbl, OTHOCSIIUECS K TOWH WM MHOU
TeMe, O0s3aTeIbHO W3JAralTcs Ha Jekuud. Hekoropele W3 HHUX JOJDKHBI  M3y4aThCs
CaMOCTOATENIbHO B Tpollecce paboOThl HAJ JaHHOM Temoil. B 9sTomM ciyuae HeoOXoammo
3aKOHCIIEKTHPOBATh PEKOMEHAYEMYIO JIEKTOPOM JHTeparypy. IIpM KOHCIEKTHpOBaHMHM H30erarhb
JIOCJIOBHOT'O TEPENMChIBaHUSI aBTOPCKOIO TEKCTa, CTapasCh OTPa3UTh JUIIb Hauboliee Ba)KHbIE
MOMEHTHI. VICKJIIOUeHus JOomycKaroTcs JIMib A (opMynupoBOK  Hauboiiee  Ba)KHBIX
3aKOHOMEPHOCTEH.
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[Tpu moAroToBKE K CEMUHApaM M IPOBEPOUHOM paboTe HE0OXOIUMO:

a) BHUMATEJIbHO, HECKOJIBKO pa3 MPOUYUTATh CBOI KOHCIEKT, COOTBETCTBYIOIIUE Pa3eiibl
YYEOHHMKOB U yU4E€OHBIX ITOCOOUI;

0) MPOCMOTPETh PEKOMEHIALIUHU T10 BHITIOJIHEHUIO YIIPAXKHEHUN;

B) MINCbMEHHO OTBETHTh Ha TEOPETUYCCKHUE BOTIPOCHI

[Ipu moaroroBke k nabopaTOpHBIM paboTaM cJelyeT BHHMATEIBHO O3HAKOMHUTBCS C
TEOPETHYECKHM BBEICHHEM K paboTe M METOAMKOW BBIIOJHEHUs JKcrepuMeHTa. KpaTkoe
TEOPETUYECKOE BBEICHUE U PE3YJIbTAThl aHAJIN3A 3aIUCHIBAIOT B JIA0OPATOPHBINA Ky pHAI.

B kauectBe 11a0OpaTOPHOrO JKypHaja MCIOJB3YyeTCS OOmas TeTpaab C 3alOJHCHHBIM
TUTYJIbHBIM JIUCTOM.

JIabopaTopHbIii  XKypHall — SIBISIETCS ~ €IUHCTBEHHBIM JOKYMEHTOM O TPOBEICHHUH
HKCTIEPUMEHTA. Bectu 3ammucu Ha YEePHOBHUKAX HE peko-
MEHJTy€eTCSl. YpaBHeHuUs peakuui JIOJDKHBI OBITH YETKO 3aITMCaHBbl,
TaK Kak HeOpeKHas 3alHMCh MOXET BbI3BATh OIINOKY.

OTuer 0 pe3ynbraTax aHaiu3a o(QOPMIIIFOT IO CXEME MPHJIOKEHHON K ONMMCAHHWIO KaXIOH
nabopaTopHOi paboThI

Kaxnas ynaboparopHas paboTa 1O 3aBEpUICHHU 3KCIIEPUMEHTa, OPOPMIICHHS U 3alllUThI
JOJDKHA OBITH TIOJIMCAaHa Y MPETOaaBaTes.

7. DOH/I OLIEHOYHBIX CPENACTB

B npornecce oOydeHuss UCHOIB3YIOTCS CIEAYIONIME OLEHOYHbIE (DOPMBI CaMOCTOSATEILHON
paboThI CTYACHTOB, OIICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS yYCIIEBAEMOCTH U TPOMEXKYTOUYHBIX
aTTeCTalHuu:

- 3a1MTa J1abopaTOPHBIX PaboOT;

- OTBETHI CTYICHTAa Ha BONPOCHI TECTOBBIX 33JJaHUH;

- pe3yibTaThl MHTEPHET-TECTUPOBAHUSI.

OOpa3ipl TECTOBBIX 3a/laHWil, KOHTPOJBHBIX BOMPOCOB M 33AaHUN JUIS TIPOBEICHHS
TEKYILEro KOHTPOJISL, OUJIETOB JUIS TPOBEACHUS K3aMeHa, IIPUBE/ICHBI B TIPUIIOKESHUH 2.

OO0yueHue 1o TUCHIHUTITNHE «AHAIUTHYECKAs! XUMHUS U (PU3UKO-XUMHUYECKHUE METOIbI
aHaJIM3a» HampaBlieHO HAa GOPMUPOBAHUE Y 00YUAIOMINUXCS CIEAYIOMUX KOMIIETEHIIUI

Kon B pesyabTaTe 0ocBoeHus1 00pa30BaTeIbHON NPOrPaMMBbI
KOMIIETEHIIUH o0y4Jaromuiics 101KeH 00J1a1aTh
OIIK-1 CrocoOHOCTh H3y4aTh, AaHAJIM3UPOBATh, HCIOJIB30BATH OHOJIOTHYECKHE

OOBEKTHl U IMponeCcChl OCHOBBIBAsICb Ha 3aKOHaX HW 3aKOHOMCPHOCTAX,
MAaTEMAaTHYCCKUX, (I)I/IBI/I‘-ICCKI/IX, XUMHYECKUX U OHOJOTHYECKUX HAyK U HX
B3aNMOCBA3AX

OIIK-7 CnocobeH POBOUTH IKCIIEPUMEHTAIbHBIE UCCIICAOBAHUS U WCIIBITAHUS
Mo 3aJaHHOM METOJMKe, HAOMIONEeHUs U HW3MEpeHHs, o0pabaTeiBaTh W
WHTEPIPETHPOBATh AKCIIEPUMEHTATIbHBIC JaHHBIC, TPUMEHSS MaTeMaTUYECKHE,
buzmveckue,  PUIMKO-XUMHUYECKHE,  XUMHUYECKHE,  OHOJIOTHUYECKHE U
MHUKPOOHOJIOTHYECKUE METOIBI

7.1 MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI
[IpomexyTouHas aTTectanus o0ydaromuxcs B opMe 3K3aMeHa IPOBOAUTCS IO

pe3ysbTaTaM BBIIIOJIHEHUS BCEX BUJOB yUeOHOM paboThl, MPEAYyCMOTPEHHBIX YUEOHBIM IIJIAHOM 1O
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JTaHHOW AUCUMITIMHE (MOAYIIIO), IPU 3TOM YUUTHIBAIOTCS PE3YJIbTaThl TEKYIEr0 KOHTPOJIS
yCIIEBaEMOCTH B TeUeHHE ceMecTpa. OleHKa CTENeHN TOCTHKEHUS 00YUYarOIIUMHUCS TUIAHUPYEMbIX
Pe3yabTaTOB OOYYEHUS IO AUCHUILTUHE (MOIYIIIO) IPOBOIUTCS MIPETIOIaBaTeNIeM, BEAY UM
3aHSTHS 110 TUCUUIUIMHE (MOJYJII0) METOJOM IKCIIEPTHOM oLleHKH. [1o uToramMm mpoMexyTouHoi
aTTeCcTallMy 10 JUCLMILIMHE (MO/YIII0) BHICTABIISIETCS OLIEHKA «OTIMYHO», «XOPOLIO»,
«YJOBJIETBOPUTEIILHO» WU «HEYJIOBIETBOPUTEIBHOY.,

K npome:xyTo4HOM aTTecTauuu AOMYCKAKTCS TOJIBKO CTYIEHTHI, BBIIIOJHUBLINE BCE BUBI
yueOHO# paboThl, IPeyCMOTPEHHBIE paboUeil MpOrpaMMoi 1Mo TUCIUILTHHE.

7.2 lIxajia 1 KPpUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHHUsI

®DopMa NPOMeKYTOYHOM aTTeCTAIMNU: IK3aAMEH.

O0s13aTeJIbHBIMYU YCJIOBUSIMM MOATOTOBKH CTY/IEHTA K MPOMEKYTOUYHOIH aTTecTaluu
SIBJIIETCS BBIMIOJIHEHHE U 3all[UTa CTYIEHTOM Jab0paTOpHBIX paboT, MPeayCMOTPEHHBIX paboyeit
MIPOrpaMMOil ¥ MPOXOKJICHUE BCEX MPOMEKYTOUHBIX TECTOB HE HUXKE, ueM Ha 60% MpaBHIIbHBIX
oTBeTOB. [IpoMeKyTOUHBIE TECTUPOBAHUS MOTYT POBOAUTCS KaK B ayAUTOPUU Y HUBEPCUTETA MO
KOHTPOJIEM TNPEINoAaBaTelisi, TAK U JUCTAHIIMOHHOM (hopMaTe Ha YCMOTPEHHUE MPEToaBaTersl.

HIkana
Onucanue
OueHUuBanua
BrImnoHeHbI Bce BUJIBI yUeOHOI paboThI, IPETyCMOTPEHHBIE
y4eOHBIM TUTaHOM. CTYJICHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHUH, HABBIKOB MTPUBEJICHHBIM B TaOJIMIIaX IMOKAa3aTeIeH,
OO OTIepUPYET MPUOOPETCHHBIMU 3HAHUSIMU, YMECHUSMU, HABBIKAMH,

MNPUMCHSACT UX B CUTyalludX MOBBIIIEHHOH CIIOKHOCTH. HpI/I 9TOM
MOT'YyT OBITh J0MMYHICHBI HC3HAYUTCIIbHBIC 0HII/I6KI/I, HECTOYHOCTH,
3aTPYAHCHUA ITPU aHAJIMTUYCCKUX OIICpalluAaX, IEPECHOCE 3HaHUH U
YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

BrimonHeHs! Bee BUIbI yueOHOI paboThl, MpelyCMOTPEHHbIE
y4eOHBIM M1aHOM. CTYJIEHT IEMOHCTPUPYET YaCTUUHOE
COOTBETCTBUE 3HAHUN, YMEHU, HABBIKOB NPHBEICHHBIM B TaOJIMIIAX
Xoporo MoKa3aresen, onepupyeTr NpuoOpPETEHHBIMHU 3HAHUSMH, HO
JIOITyCKAlOTCS HE3HAUNTENbHbIE OIIMOKH, HETOYHOCTH MPH
AQHAJIMTUYECKUX OIlepalUsiX, 3aTPyAHAETCS IPU IEPEHOCE YMEHUM Ha
HOBBIE, HECTAaHJAPTHBIE CUTYyAalUH.

BrimonHeHs! Bece BUIbI yueOHOH paboThl, MpelyCMOTPEHHbIE
y4eOHbIM T1aHOM. CTYZIEHT JEMOHCTPUPYET HETIOTHOE
COOTBETCTBHUE 3HAHUI, yMEHUI1, HABBIKOB ITPUBEICHHBIM B TaOIUIaX
MoKasareseil, onepupyeTr NpuoOpPEeTEHHBIMU 3HAHUSIMU,
JIOITyCKAIOTCS 3HAYUTENIbHbIE OTMOKH, HETOUHOCTHU MPU
AHATTUTUYCCKUX OIICpaluiax, UCIIbITBIBACT 3HAYHUTCIbHBIC
3aTpyIHSAETCS IPY NPUMEHEHUHN HaBBIKOB B HOBBIX CUTYaLUsAX

Y noBneTB OPUTCIILHO
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HeynosnerBopurenbHo

HOBBIC CUTYyallUH.

He BrimostHeH o1uH mitn 0oJiee BUIOB y4eOHOH paboTHI,
IIPEyCMOTPEHHBIX Y4€OHBIM IIIaHOM. CTyIEHT IEMOHCTPUPYET
HEIOJTHOE COOTBETCTBHUE 3HAHUHM, YMEHUI, HABBIKOB IIPUBEACHHBIM B
Ta0JIMIax MoKa3aTelneH, TOMyCKalTCs 3HAYUTEIbHBIE OITHOKH,
MIPOSIBJISIETCS. OTCYTCTBHUE 3HAHUH, YMEHHM, HABBIKOB TI0 PSTY
HOKEB&TCJIGI&, CTy,Z[eHT HUCHBITHIBACT 3HAYUTCIbHBIC 3any,Z[HeHI/ISI
IIPU OTIEPUPOBAHUY 3HAHUSIMU M YMEHHSIMH IIPHU UX TIEPEHOCE Ha

7.3  OueHo4HbIe CpeCTBA

7.3.1. Texkyumuii KOHTPOJIb

Hepequb OICHOYHBIX CPCACTB IO JUCHUIIIINHEC!: «AHamuTHYECKas] XUMUS U (1)I/I3I/IKO-

XUMHNYCCKHEC MCTOAbI aHAJIN3a»

Ne HaumenoBanue | Kparkas xapakrepucTtuka onieHo4HO- | [IpencraBieHue oneHOYHOro
oC O1eHOYHOTO o cpeacrea B ®OC
CpeACTB OLICHOYHOI'O CPEICTBA
Tect CucremMa cTaHAApTU3UPOBAHHBIX @DOHJ| TECTOBBIX 33/1aHUN
(T) 3aJaHuH,
MI03BOJIAIOIAs
aBTOMAaTU3UPOBATh
IIPOLEAYPY U3MEPEHUS YPOBHS
3HaHUHN U
YMEHHUH 00y4aroImerocs.
3JIP CpencTBo npoBepKkH YMEHUH U Bonpocs! k 1omycKy 1 3ammure

HaBBIKOB
NPUMEHSTH TIOJTYYCHHBIC 3HAHUS IS
peleHus

MPAKTHYECKUX

3a1aq

MIOMOIIIBIO0 HHCTPYMEHTATbHBIX
CpeJICTB.

71a00paTOPHBIX padoT
Bonpocs! 1715 caMonpoBepKH K
JEKIUAM

YcTHBI onpoc

CpenctBo KOHTpOJIA,
OpPTaHU30BaHHOE KaK CIEIHaIbHAS
Oecea meaarorniaeckoro paboTHUKA
¢ oOydJaronuMcst Ha TEMBI,

Bomnpocs! mo Temam/pazaenam

CobecenoBanue CBSI3aHHBIE C U3yYaeMOM
. JUCHUATIINHBI
(YO) JUCUUIIMHOM, U paCCYMTaHHOE Ha
BBIICHEHME 00beMa 3HAHUI
00y4aroIerocs Mo OnpeeICcHHOMY
paszneny, TeMe, mpobdiemMe H T.1I.
PasnoypoBHeBbIE ;)aSJ'II/IanOT 3aJa49d U 3aJaHU: KOMILIEKT PasHOypOBHEBHIX
3a7a44 U 3a7a- a) penpoAyKTHUBHOTO YPOBHS, I103- B
A A peripoty yP ’ 3a7a4 U 3aJaHul
HUS BOJISIIOIIIME OLIEHUBATh U UATHO-
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(P33) CTHPOBATh 3HaHHUE (PAKTHUECKOTO

MaTtepuasa (6a30BbIC TOHS-

THSl, AITOPUTMBI, ()AKThI) U YMEHUE
MIPaBWJIbHO UCIOJIb30BaTh CIIELIU-

QJIbHBIC TEPMUHBI U TIOHATHS,
y3HaBaHUE O0BEKTOB U3yUYECHHS B
paMKax OIpeesIeHHOTO pasjierna
JUCLUTUTHHBI,

0) PEKOHCTPYKTUBHOI'O YPOBHSI,
MO3BOJISIFOIINE OLICHUBATh U JHa-
THOCTUPOBATh YMEHUS CHHTE3UPO-
BaTh, aHAJIM3UPOBATH, 0000IIATH
(aKTUYECKUH U TEOPETUIECKUIA
MaTepuai ¢ GopMyIHpOBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTaHOBJIE-
HUEM IPUYUHHO- CIIEJICTBEHHBIX
CBSI3CHL;

CpeacTBo KOHTpOJIS,
OpraHU30BaHHOE KaK CIelUaTbHAS
Oecea rearorniyeckoro paboTHUKA
¢ o0yyJaromMcsi Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOU
JACLIUIIIIMHOM, U PAaCCYUTAHHOE HA
BBISICHEHHE 00beMa 3HaHU’
00y4aromIerocs o onpeeIeHHOMY
paszzeny, TeMe, mpobdiaemMe U T.II.

Pa3nes 1. Xumuveckue MeTObI aHAJIH3A
IIpuMepbI BOMPOCOB A5 codece0BaHUSA

1. Cynpdunnas knaccudukanus KaTHOHOB. JlelicTBUE TPYIIOBBIX pEakTHBOB 2, 3. 4
aHAJTMTUYECKUX TPYIII.

2. Kakne coenunenns katnoHoB Mg?*, Ba?', Ca?*, Sr?* pacTBopnMbI U Kakue
HepacTBopuMSI B Bozie? [IpuBenute npumepsl peakiuii moJyyeHns UX HepacTBOPUMBIX
COEIMHEHUH.

3. MoxHo 1 o6HapyxuTh Ba?* B mpucyrcteuu Ca®" u Sr2* peaxiueii: a) ¢ SO4%, 6)
K2CrO4?

4. BosiHbIe pacTBOPHI KAKUX KaTHOHOB 2 U 3 aHAJTUTUYECKUX TPYII UMEIOT 1BET?

5. [Touemy, pu B3auMoIeiicTBUY coieii amomuHus 1 Xxpoma ¢ (NHa)2S Bhinanaior B
ocanok Al(OH)s u Cr(OH)s, a ne cynbpuabi? (OTBET NOATBEPAUTE YPABHEHUSIMH PEAKIIHIA).

6. KakuMu peakiusiMy MOKHO 06HApyXuTh KaTHoHBI: Fe?*, Fe**, Ni?*? (Otser
MOJITBEPJUTE YPABHEHUSIMH PEAKIIHii).

7. Kakumu peakuisiMi MOKHO OOHapY>KUTh KaTHOHBI: Cu?*, Cd**? (OTBeT moaTBEepANTE
YPaBHEHUSIMU PEAKLIU).

8. PacueTsl mpu MOCTPOSHUH KPUBBIX TUTPOBAHUS (IIPUMEPHI). 9.
PacueTsl pe3ynbTaToB TUTPUMETPUYECKOro aHann3a. HopManbHas (3KBUBaJIeHTHAs ) KOHLIEHTPALHS,
Tutp. Tutp no onpenensieMoMy BEIIECTBY.

10. Knaccugukanus pu3nko-XuMHYECKUX METOAOB aHAIM3a. AHATUTUYECKUI CUTHAJI, €T0
3aBHCUMOCTH OT KOHIIEHTPAIIMU OIIPEIENIIEMOTO BEIIeCTRA.

11. XapakTepucTUKa METOJIOB aHalIu3a. YyBCTBUTEIBHOCTD, IPE/Ie OOHAPYKEHHUS,
BOCIIPOU3BOJMMOCTb U MPAaBUIIBHOCTh METO/1a aHAIN3A.
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12. Ha ocHOBe 3a/1aHHBIX pe3yIbTAaTOB aHAIN3a PACCYUTATH CPEIHIO KBAIPATHUHYIO
[IOTPEIIHOCTD OTAEIBHOTO OIPECIICHUS.

13. Kongykromerpus. Y aenbHas U SKBUBAJICHTHAS 3JIEKTPOIIPOBOJUMOCTD PacTBOPA.
N3mepenue yaenbHON 3J€KTPOIIPOBOAMMOCTH C IIOMOIIBIO MOCTa YUTCTOHA U €€ pacuerT.

14. Tlpsimas v KOCBEeHHasi KOHAYKTOMETpHs. PacyeT KOHIIEHTpalluu aHaIU3uPyEeMOro
BELIECTBA 10 pe3yJIbTaTaM KOHIYKTOMETPUUECKUX U3MEPEHUH.

15. TIpsimas moTeHIIOMETpHSL. DIEKTPOXUMHUECKas siueiika, pabounii AIeKTPOI, JIEKTPOIbI
cpaBHeHud. YpaBHeHue HepHera. MoHocenekTuBHbIE 37€KTPOoAbl. CTEKIISIHHBIN 31EKTPOA.

16. IToTeHnuroMeTpuueckoe TUTpOBaHUE: GU3NYECKOE U300paKEHHE PE3YIbTATOB AJIs
oIpezieNIeHUs] KOHEUHOM TOUKH TUTPOBAHUS.

17. Kynonomerpus. CymnocTs MeTona. KynmoHoMeTpust mpu KOHTPOJIUPYEMOM MOTEHIIHATIE
Y TIOCTOSIHHOH cuiie ToKa. CriocoObl orpeiesieHusl OKOHUaHHs AJIeKTposn3a. OCOOEHHOCTD
KYJIOHOMETPUYECKOTO TUTPOBAHUS.

18. Ionsporpadus. [onspuzamms snekrpona. YpasHenue Tadens.

19. Tonsporpadus. [Ipenenbuslii TOk AuQGY3UN U €r0 CBSI3b C MTOTEHIIUAIOM OTYBOJIHBIL.
Pacuer KOHLIEHTpaLMK aHAJIM3UPYEMOIO BELIECTBA.

20. MonexkynsapHas abcopOIHOHHAs CIIEKTPOCKOMH. 3aKOHBI cBeTonoromnenus byrepa-
JlamGepra-bepa. AnmapaTtypa u3mMepeHusi MOTrJIOIEHUs CBETA.

21. Texnuka npoBeaeHUs (HOTOKOJIOPUMETPUHU U CLIEKTPOGHOTOMETPHUH C UCTIOIb30BAHUEM
METOJIOB JI00ABOK H I'PayHpOBOYHOTO rpaduka.

22. UK-cniekTpockonus. [Ipoucxoxnenue u oonmactu MK-cnexrpo. I[lpumenenue MK-
CHEKTPOCKOIHH.

23. ATOMHO-5MHUCCUOHHAS CIIEKTPOCKOMUSI DMUCCHOHHAs poToMeTpus riameHu. Cxema
ycTpoiicTBa mamMeHHoro ¢poromerpa. CriocoOb! onpeesieH st KOHIICHTPAIUH.

24. SlnepHo-xuMu4ecKkre MeTo bl ananu3a. OCHOBHBIE TUIIBI PAAHOAKTUBHBIX
npeBpatieHuil. Perucrparus usnyuenus. AKTUBAllMOHHBIN aHaIU3 U METOJ] U30TOITHOTO
pa3baBneHwMs.

25. KunkocTHas u razoBas xpomatorpadusi. JlerekTupoBaHue CUTHAIA B XpOMOTOTpadhuu

IIpuMepsI pa3sHOYPOBHEBbBIX 32124 U 3aJaHHIA:

3aoanue Ne 1

1. MeTob1 pa3ieneHus U KOHIIEHTPUpOBaHus (epeuncinuts). Kpatkas
XapaKTepUCTHKA METO/A SKCTPAKIIUU. DKCTPAreHThl U paCTBOPUTEIH.

2. KakoBo ycnoBue BblnasieHus ocajika ¢ yuetom [1P? Kakue Boruncienus He00X0qumo
MIPOBECTH, YTOOBI BBISICHUTH BO3MOXKHOCTB BBITIQJCHUS OcaaKa?

3.3anaua. Beraucnouts pH 0,11 pactsopa ykcycHoit kucnorst (Kn CHsCOOH = 1,74*107).
KakoBo Oyzer 3aauenue pH mpu pazdasnenuu pacteopa B 100 pa3?

4. PaszenuTh cMech ByMs criocobamu: Sr2*, Ag*, Fe**, Bi®", Ba?

3aoanue Ne 2

1. XuMu4eckne MeTo/1bl KOJIMYeCTBEHHOr 0 aHanu3a. Turpumerpus. CylHOCTh METOA.

2. KucnoTHo - o0cHOBHOE THUTpOBaHHe (MeTo ] HeWTpanu3auuu). [I[pumeps! Hcronb30BaHus
MeToj1a. PacueTsl pu MOCTPOSHUH KPUBBIX TUTPOBAHUS (IPUMEPHI).

3. C xakum uHIuKaTopoMm cienyet TutpoBath 100 Mt 0,11 comnstaol kucinotet HC1 0,11
menoysto NaOH?

4.3anaqa. 13 HaBecku pyabl, paBHoi 0,4266 r, B pe3ynbrare ananu3a noiaydero 0,3046 r
Fe203. KakoBo mporeHTHOE coiep KaHue xelre3a B pye?

Pasznen 2. ®u3uKo-xuMHYeCKHe METOIbl AHAIN3A

Texymmmii KOHTPOJIb 3HAHUH BBITIOIHSIETCS TI0 JISKIIMOHHOMY KYpCY, TIPAaKTHIECKAM H
nabopaTopHbIM 3aHATUAM. [lo Teopuu U pereHuIo 3a/1a4 ¢ UCMOIb30BAHUEM TECTOBBIX 3a/1aHUI, a
TaK)Xe Ha JJabopaTOPHbBIX 3aHATHSIX.

TecroBble 3ajaHKst TpUBEICHBI Ha caiiTe MOCIIONUTEX ¢ MPUMEHEHUEM TUCTaHIIHOHHOTO
o0yuenust yausepcuteta (CJ1O LMS).



21

Pe3ynbrarhl TEKYIIEr0 KOHTPOJISA IyTEM TECTUPOBAHUS CUATAIOTCS YCIICIIHO

BBIIIOJHEHHBIMH, €CJIM TOJIOXKUTEIbHBIE OTBETHI COCTABIIAIOT He MeHee 60% ot oO1ero unciia
3aJaHuMN.

IIpumep TecTOBBIX 3a1aHMI
B xnopucepeOpsiHblIil 3J€KTPOJ CPaBHEHMS [J1s1 KOHTAKTa ¢ HOHAMM PAcTBOP 100aBIISAIOT:

1) pacTBOp COJISIHOW KHCIIOTBI;
2) pacTBOp XJIOpHIA KaJus,

3) pacTBOp rHAPOKCHIA HATPHSL.

Bonpochkl k J1a60paTOpHBIM padoTam
ITpumeps! Bonpocos k abopaTtopHoit padote «OmnpeneneHue coaepkaHus KUCIOThI

KOHAYKTOMETPUUCCKUM TUTPOBAHUCM»

o w

arONE

Bonpocer ans nonmycka nabopatopHoit pabote:

OOBACHUTH CYIIHOCTh KOMIUIEKCOHOMETPUUYECKOT'O METO/1a aHAIM3a

B uém paznuune mOMUACHTATHBIX M MOHOJEHTATHBIX KOMIUIEKCOB ISl aHATMTUYECKOTO
onpezaeneHus’?

J111g Kako# 11e511 HeoOX0AMMO MpUMeHeHue Oy PepHbIX pPacTBOPOB?

[Touemy cnenyer npumeHsaTs HaTpueByto cosib D TA Bmecto D/TVY?

Kakoe 3HadeHue ¢akTopa SKBUBAJICHTHOCTH HY)KHO MPUMCHSITH JIJISl pacueTa COJep:KaHus
UHKa?

Bonpocel a5 3amUTHI JIAa0OPATOPHOI PadOTHI:

OOBACHUTD MOCIEOBATEILHOCTD BBITIOJIHSIEMOU PadOThHI

MOo3KHO 1T IPUMEHSTH JIJIsl ONIPEIeICHHs IMHKA IeJI0uHbIe Oy(depHbIe pacTBOPHI?
Hanumure peakiuto B3aumoaeiictBus komiuiekcona 1 ¢ katmonamu nmHka

Kakue npuuuHbl Ipy TUTPOBAHUU BBI3BIBAIOT U3MEHEHHUSI SJIEKTPOIIPOBOIUMOCTH?

BynyT nmu u3mMeHsThCS pe3yabTaThl TUTPOBAHUS MIPH MOBBIIIEHUN TEMIIEPATypPhl TATPYEMOTO
pactBopa?

7.3.2. IIpomexxyTouHas aTTecTanus
[TpoMexyTouHast arTecTarus MpoBoIsATCS B 3 U 4 cectpax oOydueHUs B ¢Gopme
IK3aMeHa.
Pa3nes 1. Xumuveckue MeTObI aHAJIH3A
IIpumep Tecra
CrneunduyueckuMu METOAaMH aHAJIM3a MOKHO OIPEEIIUTD ...
Bribepure o= OTBET:

a) TPyMITy BEUIECTB;
0) TOJIBKO OJTHO BEIIECTBO;
B) JIBa BEIIECTRA.
Venosust ocaxaenust noros Na* ...

Bri6epuTe oivH OTBET:
a) pH = 5-7, HarpeBanue;
0) pH =7-9, «Ha xonomy»;
B) pH 7-9, n.y..
Wonnr Sr?* o6HapyxusatoT pu pH. ..., 00HApyKEHHUIO MENIAIOT HOHHI. ...

Bribepure ouH OTBET:
a) pH = 5-7, nons! 1 aHAMUTUYECKON TPYIIIIBI
6) pH =5-7, nons! Ba?*, Ca®*;
B) pH 7-9, Ba?*, Ca?".
CucreMaTH4ECKH aHaIU3 OCHOBAH Ha pa3/IeJICeHUH CMECH KAaTHOHOB € IIOMOILBIO. ..

BriGepute onuH OTBET:

a) XapaKTEepPHBIX peaKIuii;
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0) cnenupUIecKuX peakiui;
B) pEaKIUii C TPYIIIOBBIMUA PEAKTUBAMHU.
5. Cu?', Na*, Pb?*, Zn?", Ca?* Pa3nenuTh cMech KaTHOHOB, MCIONB3YSl CHCTEMATHUECKHIl
aHaJIN3 1O CYIb(UIHON U KUCIOTHO OCHOBHOM Ki1acCHU(UKAIISIM:
Cu?*, Na*, Pb?*, Zn?*, Ca?*,
Pewienne npenocraBuTh.
YcioBue BhINIaICHUE OCAJIKA. . .
Bribepure ofuH OTBET:
a) HOHHOE MTPOU3BEICHNE < MPOU3BENICHHS PACTBOPUMOCTH;
0) MpOU3BEICHUS PACTBOPUMOCTH < HOHHOTO IMPOU3BEICHHUS;
B) IIPOU3BEICHUE PACTBOPUMOCTH = HOHHOMY ITPOU3BEICHHUIO.
6. B rpaBUMeTpHYECKOM aHAIU3€ BECOBBIC OINPEACICHUS MPOBOIATCS C OMIMOKOH... , IS
pacyera Macchl ONpPEAeIIEMOro KOMIIOHEHTa HCIOIB3YIOT (hOpMYITy:
Bri6epute oauH OTBET:
M omp
a) ¢ omrokoi 0,2%, M onp = Mipag ———ccoeceeeeee ,

6) ¢ omm6xoii 0,02%, M onp = Mrpaz * F;
B) ¢ orOko# 0,2%, m onp = Mrpas * F.
7. Meronsl 00bEMHOIO aHAIN3A. . .
Bri6epute 0/1uH OTBET:
a) mpsiMoe, 00paTHOE, KOCBEHHOE;
0) KHCIOTHO-OCHOBHOE, OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHOE, KOMILIECOOOPa30BaHUS U
OCaXJICHUS;
B) METO/I TUIIETUPOBAHUS U METO/I OT/IEIbHBIX HABECOK.
9. EMkocTh Oy(epHOro pacTsopa 370 ...
Bribepure oauH oTBeT:
a) COOTHOIIIEHUE KOHIIEHTPAIMH KUCIOThI (OCHOBAHUS) U COJIN;
0) npeaenbHOe KOJMYECTBO CHIIBHOW KUCIIOTHI WJIH LIEJI0YH (B MOJIb/JT), BBEJIEHHE KOTOPOTrO
B OydepHbIif pacTBOp BBI3bIBAET H3MeHeHHe pH Tosbko Ha 1;
B) MaKCHMaJIbHbIE KOHIIEHTPALIUU KUCIOTHI (I1€J04M) U cosiu B OypepHOM pacTBope, Ipu
KoTopbIX pH pacTBOpa ocTaeTcst IOCTOSHHBIM.
10. KpuBble TUTpOBaHUS 1AIOT BO3MOXKHOCTb. . .
Bribepure oauH oTBeT:
a) paccyuTaTh KOHLEHTPALIUIO ONPEEIIIEMOI0 BEILIECTBA;
0) onpenenuTbh TOUKY SKBUBAJIEHTHOCTH U BEIOPATh MHIUKATOD;
B) OIPENEIUTh NPAaBUIBLHOCTH BEBIOPAHHOI'O METO/IA.
11. Kaxxaplit KUCTIOTHO-OCHOBHOM HHAMKATOP MOKHO IPUMEHHUTb ...
Brib6epute ouH OTBET:
a) 111 TATPOBAHUS OIPEICIEHHON Maphl «KUCIOTa — OCHOBAHUEY;
0) JI71s1 TATPOBAHMUS JIFOOOU TTApPhI KKUCIIOTA — OCHOBAHHUEY;
B) /Ul TUTPOBAHUS ONPEAETIEHHOM Maphbl «KUCIOTAa — OCHOBAHUEY MPH
COOJTI0ICHUH OTIPEICTICHHBIX YCIOBHA.
12. UuinkaTopsl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS YyBCTBUTEIBHBL. . ..
BriGepete oquH OTBET:
a) K ”3MEHEHHUIO OTEHIIMAaIa CUCTEMBI,
0) K I3MEHEHUIO KOHIIEHTPAIIMH OJTHOTO M3 PEareHTOB;
B) K M3BMEHEHHIO KOHIIEHTPAIIUU OHOTO U3 MPOYKTOB PEaKIIMu.
13. Meron 0 JOMETPUH TPUMEHUM JIJIS1 ONTPEICIICHHS. . .
Bribepere ouH OTBeT:
a) TOJILKO OKUCITUTEIICH:
0) TOJIbKO BOCCTAaHOBHUTEIICH;
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B) ¥ OKUCJIUTEJIEH U BOCCTAHOBUTEICH.

14. B xauecTBe OpraHUYECKUX TUTPAHTOB UCIIONIB3YIOT. ...
Bribepute 0/IMH OTBET:

a) OpPraHNu4eCcKue KUCIOThI;

0) opraHMYeCcKHe OCHBAHUS;

B) aMHUHOMOJIMKAPOOHOBBIE KUCIIOTHI.
15. B xauectBe nunankaTopa B Mmeroge dasHca UCHOIB3YIOT ...

Bribepure ouH OTBET:

a) Xpomat KaJus,

0) KeJle30aMMOHUITHBIE KBaCIIbl;

B) aJICOPOIIMOHHBIC UHANKATOPBHI.
16. 3agaya. B koHn4eckoil Koyibe NPUTOTOBIEH PACTBOP M3 HABECKH MEPOKCH]IA BOJOPOIa PAaBHOU
0,1875 2. Ha tutpoBanue storo pactsopa mouuto 18,87 mz pactBopa KMnOs ¢ T = 0,004284 2/ma.
Boruncnuts nporentHoe cogepxanne H2O2 B ananuzupyemom ooOpasiie.

OTBeT 1aTh C TOYHOCTHIO /10 4-T0 3HaKa. Perienue 3agaun npeaoCTaBUTh.

Paznen 2. DU3NKO-XUMHYECKHE METOAbI aHAJIN3Aa

DK3aMeH MPOBOAMTCS 110 OMIIETaM C MOCIEIYIONINM coOeceoBaHuEM. BpeMst Ha MOATOTOBKY K
sk3ameny 45 MHUHYT, ycTHoe cobecenoBanue 10 munyt. IIpoBeneHue sk3ameHa ¢ MPUMEHEHHEM
CPEJIICTB 3JIEKTPOHHOTO O0YUYEHHUS W JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BBIMOIHACTCS
B COOTBETCTBMM C pacnopspkeHueM ~Tlopsnok MpoBeneHUs: MPOMEKYTOUHON aTTECTalluh C
WCIIOJIb30BAHUEM CPEACTB JJICKTPOHHOrO OOydYeHHs ¥ JUCTAHIIMOHHBIX O00pa30BaTEIIbHBIX
TEXHOJIOTUI”

Bonpoch 1151 IOATOTOBKH K 3K3aMeHy ®U3MKO-XUMUYECKHEe MEeTOAbl aHAJIN3a
1. KoanuecTBEeHHEBIN M KaUeCTBEHHBIA aHAIN3. AHATUTHYECKUI curHai. MIHTEeHCHUBHEBIE U

HKCTEHCUBHBIE CBOMCTBA BemecTB. Knaccudukaius MeTo10B aHanu3a. XapakTepucTUKa
METOJIOB aHanu3a. YyBCTBUTENBHOCTD, MIpeied 0OHApYKEHHU s, BOCIIPOU3BOAUMOCTD U
MIPaBUJIbHOCT.

2. Kiaccudukanmst u 0011ast XapakTepUCTUKA XUMHUYIECKHIX, PU3NISCKUX U PU3NKO-XUMUICCKUX
, Ouoornueck U OMOXUMUYECKUX METOJIOB aHAIM3A.

3. Turpumerpudeckuii ananus. 3aK0H YIKBUBaJIEHTOB.MoOJIIpHask KOHIIEHTPAIIUS YKBUBAJICHTOB.

CyIIHOCTh METO/IOB OIPENIEICHHS U pacyeT KOHIIEHTPALIMU aHATTU3UPYEMO TPOOBI

e

5. Konnykromerpuueckuil MeTo1 aHanu3a. Y JebHasi U SKBUBAJIEHTHAs 3JIEKTPOIIPOBOIUMOCTD
pacTBopoB. CyIIHOCTb METOJA ONIPENEICHMSI U pacueT KOHLIEHTPALMU aHATU3UPYEMOU
pOOBI.

6. IloreHrmoMeTpuyecKUil METOJI aHAIK3a. DIIEKTPOAHbIN MoTeHIMal, ypaBHeHue HepHera.
IIpsimas u kocBeHHas noTeHuuoMeTpus. CyIIHOCTh METOI0B ONPEIEIIEHUS U pacyeT
KOHIICHTPALIUU HCCIIEeTyeMOM MPOObI

7. Tlonsporpadus. BonbramnepHbsle KpUBbIe ypaBHEHUS 3aBUCUMOCTH TOKa AU(PHy3Uu OT
KOHIEHTPALUU aHATTU3UpyeMoil poOkl. [loTeHInan nosyBoIHbL , pacueT KOHIIEHTPaIuU
HCCIIeTyeMOM TPOOBbI.

8. Kynonomerpuueckuii Mmeron ananusa. 3akoH Papazes. CynHOCTb METOia ONIpeieeHus 1
pacyeT KOHIEHTPAllUU aHAJIU3UPYEMO POOHI.

9. ATOMHasi SMUCCHOHHAs CIIEKTPOCKOMUs. DMUCCUOHHASA (POTOMETPHUS TNIAMEHH. ATOMHBIE
crekTpbl. CrocoObl orpeieseHHs U pacueT KOHIIEHTPAIMU aHaTU3UPyeMOM POOHI.
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10. MonekynsipHast abcopOmronHas criekrpockomnus. 3akoH byrepa JlambGepra bepa. Cniektpbt
nornomeHus. [IpuHIMNHaIbHas cxeMa yCTpoiicTBa IpuOOPOB MOJIEKYIISIPHON
abCOpOLMOHHOI CIIEKTPOCKONIHUN

11. MonekynsipHast abcopouronnast criekrpockonus. CriekrpodoromeTrpusi. CEKTPI
TIOTJIOIICHUSI.

12. IpuHIMIIMaTBHAS cXeMa YCTPOiCcTBa (HOTOMETPOB

13. Monekynsapras abcopOunonHas criekTpockonus. Hedbenomerpus u TypOuauMeTpus.

14. CymHOCTh METOJIOB ONPENICIICHHUS pacueT KOHIICHTPAIIUU aHATH3UpYyeMOoi TpoObl. CrieKTphI
MIOTJIOLICHUSL.

15. NonoobmeHHas u sxuaKocTHas xpomatorpagus. CyImIHOCTh METO/I0B ONPEACTICHUS pacieT
KOHIICHTPAILIUU aHATH3HPYEMOM MTPOOHI.

16. I'azoBas xpomarorpadus. CyniHOCTh METOAOB ONPEICIICHHS PACYET KOHIICHTPAIH
aHAJTM3UPYEMOH MPOOHI.

17. TUTpUMETpHUECKUI aHATTN3. 3aKOH 3KBUBAJICHTOB.MOJISIpHAsI KOHIICHTPALIUS SKBUBAJICHTOB.
CyImHOCTh METOIOB ONPEACTICHHS U PacueT KOHIEHTPAIMH aHATU3UPYEMOH POOBI

HpI/IMepHHe BapUAHTBI OMIIETOB JIA 3K3aMeHa(CDI/ISI/IKO-XI/IMI/I‘IGCKI/IG MCTOABI aHanH3a):

MMHUCTEPCTBO OFPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHWE BBICILIEI'O OBPA3OBAHUS
«MOCKOBCKHM NOJINTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKUH ITOJIMTEX)

CDaKy.TIBTeT XUMHYECKOM TEXHOJIOTHH U 6I/IOTGXHOJ'IOFI/II/I, Ka(bezlpa «Xumbunotex»
I[I/ICHI/IHHI/IHaI «AHanmuTH4YeCcKass XUMHUS U (1)H31/IKO-XI/IMI/I‘~IGCKI/I€ METOJbI aHaJINn3a»

SK3AMEHAILIMOHHBIN BUJIET Ne 1 .

1. KonudecTBeHHEBIH M Kad4eCTBEHHBIM aHAIU3. AHAIUTHYECKHI cHTHai. VIHTeHCHBHBIE M
HKCTEHCUBHBIE CBOMCTBA BemiecTB. Kinaccudukaius METo0B aHaIH3a.

2. ATOMHasl SMHUCCUOHHAS CIEKTPOCKOIHUS. DMUCCHOHHAs (OTOMETpHS TUIAMEHU. ATOMHBIC
crekTpbl. CrocoObl onpeeseH s U pacueT KOHIIEHTPAIMH aHATH3UPYEMOM MPOOHI.

3.3amaua
VYTBepx/IeHO Ha 3aceJaHuU Kadeaphl «  » 2023 r., mpotokoi Ne
3aB. xadeapoi / /

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUMCKOMN ®EJIEPAIIUM
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHUE BBICILIEI'O OFPA3OBAHU S
«MOCKOBCKHH MOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUH ITOJIUTEX)

®DakyIbTET XUMHUYECKOW TEXHOJIOTHH U OMOoTeXHOMOTHH, Kadeapa « Xumbuorex»
JuctumnimHa: « AHATUTHYECKAst XUMUS U PU3UKO-XUMUIECKUE METO bl aHATHA32)»
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SK3AMEHALIMOHHBIN BUJIET Ne 2 .

1. XapakrepucTuka METOJOB aHamu3a. UyBCTBHTENBHOCTb, IMperen  OOHapyXKeHus,
BOCIIPOU3BOJUMOCTD U NPABUIBHOCTb.

2. ATOMHasi SMUCCHOHHAsI CIIEKTPOCKOMH. DMUCCHOHHASA (POTOMETPHsS TUIaMEHH. ATOMHBIE
cnekTpbl. CrocoObl onpeieNeHus U pacyeT KOHLEHTPALUU aHaIU3UPyEMOM MTPOObI.

3.3amaua
YTBepkKIeHO Ha 3aceJaHuU Kadeaphl «  » 2023 ., mpotokoi Ne
3aB. kadeapoii / /

IIpumepbl IK3aMeHALMOHHBIX 32124
Paccuntate 00beM UCXOHOTO pacTBOpa CEPHOM KHUCIOTHI ¢ MaccoBoi moneil 15,41% wu
miotHOCTHIO 1,05 r/Mut, HeoOXoauMblid s ipuroToBieHus 2 1 4% pacTBopa KHCIIOTHI ¢
IUIOTHOCTEIO 1,025 r/mn
Paccunrate Mossipayto konueHtpauuto C(H.SO.) u MONsIpHYIO KOHIIEHTPALIMIO SKBUBAJICHTA

C...(H:SO:) pactBopa cepHOii KUCIOTHI ¢ MaccoBoi goiieit w(H2S04) =20% u mtoTHOCTHIO p=1,14

r/mn O6beM pacTBopa MPUHATH 1 11
B Bozme o6bemom 200M pacTBOpuiH rHAPOKCHA HaTpust maccoit 20 r. Omnpenenuts w(NaOH ),
¥(NaOH ), C(NaOH ), C,«(NaOH ) , npuHsIB MI0THOCTH MOJYYSHHOTO pacTBopa paBHoi 1,1 r/mi

Beruucnuts crenens auccounanuu v KoHmeHtpanuu noHoB ¢(NH4 + ) u ¢(OH- ) rugpookcuna
ammonust NH4OH ¢ xonnenrpanueii C>(NHsOH)= 0,1 wmonbsks/n KoncTanTa amcconuaiiiu
rugapookcuaa ammonus Ky = 1,79- 1073

Berauciuts noHHyo cuity pacteopos, 0.01M KCl u 0,005M Ba(NOz).

Brrunciuth akTUBHOCTH HoHOB Kamus a( K*) u cymbdar-nonos a(SQ %) 8 0,001M B pacTBope
K2S04 Koa¢duimeHTs akTHBHOCTH THX HOHOB cooTBeTcTBeHHO paBHsI f( K1) =0,90 u f(S0 £
)=0,67

Paccunrars a(OH™ ) npu t=20°C , ecnu a(H * )= 2- 10 ** mons/n

Hagecky crumaBa maccoii 0,8456 T pacBoprIIH ¢ TIOMOIIBEO 3IeKTposu3a npu cute Toka 0,200 A B
TedeHUH 20 MUH. ¥ TIOJIHOCTBIO BBIJIEIMIH Ha Katoje kaamuii Cd. BerauciuTs MaccoByo JT0JTHO
KaJIMUsl B CIUIABE.

pK xommnekca [CONH3)4] 3* paBen 35,21 HaiiTi KOHCTAHTY HECTOHKOCTH K yecr

10. HaifTil KOHCTAaHTY HECTOHKOCTH K yeer KoMmnekca [HgJs] % ecu pK1-4=29,83
11. BriyncnuTh KOHIIEHTPAIMIO KOMILIekcooOpa3oBartens u nuranaa B 1 M pactBope, ecnu o0rias

KOHCTaHTa HecToiikocTH [Ag(CNy)] pasra 1,0 102

12. MonsapHslit KOQ(HUITUEHT TOTTIOMIEHHS € PACTBOPA JKeJe3a C TUTU30HOM Ipu A=485 HM B KIOBETE

pmaHoi 1 cM pasen 6,81 10% . BRIMHCINTE ONTHYECKYIO IIOTHOCTH PACTBOPA A, CONEPIKAIIETO 3 MI
JKeresza B S MIT pacTBopa

13. PaccunTaTh MOTEHIIMAI IJIATUHOBOTO 3JIEKTPO/1a B KOHEYHOH TOUKE TUTPOBAaHUS B ipu
TUTpOBaHMH cyibdara HaTpust NapSO3 pactBopoMm Opomata kamust KBrOs B kucnoit cpene:

NaBrO3z+3Na;S0O3= NaBr+3Na S04
BrO ~3 +3S03* = Br~ +3S04*

CranaapTHbIE 3JEKTPOIHbIE TOTEHIIUANIBI OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM
pasub E° Pt| Br,BrOs ~=+1,45B n E° Pt|SO4%,S0s>=+0,17B

14. TIpu ciekTpoPpOTOMETPUIECKOM OTIPECTICHIUN Ca®" B BHJIE KOMIUIEKCHOTO COEIMHEHHS
¢ xommaekconoM |l ontudeckas mmoTHOCTH pacTBOpa, comepxkamiero 0,022 mr Ca?* 8 50,0 mn
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OpPraHMYECKOT0 PACTBOPUTENS, OKa3anach paBHON A = 0,326. MI3mepeHust mpoBOAMINCE B KIOBETE C
TOJIIMHOMU cJ10si | = 5 ¢M mpu onpeeNeHHbIX yCIOBHUSX.

BoruncnuTh 3HaU€HHE MOJISIPHOTO KO3(pPHIMEeHTa MOTJIOMIEHHS KOMILIEKCa.

15. Jlna ompeneneHus coxepxanus Fe B aHamusupyemom o0pasiie METOAOM JT00aBOK
HaBecky 0,3250 r pacTBOpHIIM, TIEPEHECIH B MEPHYIO KoJ0y BMecTuMocThio 100,0 Mir 1 moBenu
00BEM pacTBOpa 0 METKHU. [[J1s1 MPUTrOTOBIEHHUS OKPAIIEHHOTO pacTBopa 0ToOpanu anukBoty 20,0
MJ, 100aBUJIM HEOOXOIUMBbIE PEaKTUBBI M J0OBedM o0BbeM pactBopa n0 50,0 miu. OnTuueckas
IJIOTHOCTh MCCIIEAYEMOT0 pacTBOpa M TAKOT0 ke pacTBopa ¢ nodaskoii 0,2 mr Fe paBabr Ax = 0,250
A Axter= 0,370 COOTBETCTBEHHO.

PaccuuTats MaccoByto noito (%) Fe B oOpasiie
16. Paccunrarp konueHTparumio (Moas/m) MnOs4 u CryO7 mpu UX COBMECTHOM IIPHCYTCTBHU B
pacTBope Mo CIEeTYIOIUM JaHHBIM CHEKTPO(POTOMETPUYECKIX U3MEPEHUH.

Hon A, HM Acvecn e(MnOs ") e( Cr207 ©)
MnOs 550 0,71 2100 0
Cr,0;” 430 0,42 500 220

17. Tlpu kako#i cuiae ToKka HeOOXOAMMO BBIICIUTH BCIO Menb B TedeHue 30 muH u3 0,1 M
pactBopa Cu(NO3) 2 06emom 200 mut.

18. Ilpu ompenenenuu Kamust B ynoOpeHuu HaBecKy ynoOpenus 0,2146 r pactBopuin B
200,0 M1 TUCTUIUTMPOBAHHOW BOJBI. B Tpu MepHbIE KOJIOBI BMECTUMOCTBIO 50,0 MJI TOMECTHIIH TIO
15,0 M aToro pactBopa. Bo BTOpyIo U TpeThio KonObl no0aBmiu coorsercTBeHHO 5,0 m 10,0 M
CTaHJIaPTHOTO pacTBOpa, nmoiaydeHHoro pactsopenuem 0,1525 r KC1 B 100 mu aucTumimpoBaHHON
BOJIbl. Bce pacTBOpBI 10BENH 1O METKU U U3MEPHIIM UHTEHCUBHOCTD U3JIY4YEHMsI KaJIUs B IUIAMEHHU.

Pesynbratel horomerpupoBanus: Ix =38,0; lxicr1 =62,5 Ixicr2 =87,0

Onpenenutb METOIOM JO0OABOK MacCOBYIO JOJIO Kajlus B yA0OOpEHHH

19. HaBecky Maccoii 2,35 1, colep’kallyl0 HUTpaT HaTpusi M OpraHUYecKHe BEIIeCTBA B
MolekyJsipHoit popme, pactBopuiu B 100 M Boabl. 20 MII MOJTYYEHHOTO PacTBOpPa MPOMYCTUIH
uyepe3 kartmoHur B H' ¢opme. Dmoar orrurposamu 15,8 M 0,075M pacTBOpOM MHIENOYH.
Paccuntath MaccoByro IOIt0 HUTpATa HATPUS B PACTBOPE

20. IIpu ompeneneHnu cofepkaHus Mapraiia B JETHPOBAHHOM CTaJIM HaBecKy craiu 4,9912
I pacTBOPWJIM B KHCJIOTE M JOBeIU o0BeM pactBopa mo 250 mu. Jyns usmepeHuit otobOpanu
QIMKBOTY pactBopa 10 M1, moMecTusiv B KO0y BMECTUMOCTBIO SO MJT M TOBEIH 00BEM JI0 METKH.
I[Ipu QoromMeTpupoBaHMKM B BBICOKOTEMIEPATYPHOM IUIAMEHH WHTEHCHUBHOCTh H3JIYUYCHHS
coctaBuna 78 en. IHTeHCHBHOCTD M3MydeHus cTanaapTHoro 3,0-10* M pactsopa MnCl, coctaBuna
54 en. . OnpenenuTh METOIOM CPaBHEHUS COZiep)KaHue MapraHia B ctaiu (%).

21. Bpruugut 10 e%axuﬂ TBI OPHMCTOr0 yTJIEPOAA, €CIU 0Ka3aTellb
IIpesIoMIIEHN N 1L ﬁ,wya iothocts d R0 E%aBHI/ITLyHa JCHAYIO pepakivio C
D 4
BBIUYHCIICHHOMN MO TabJauI[aM aTOMHBIX pe(pakiuii u pedpakunii cBsazen.

22. MeTtooM BHYTpEHHEW HOPMAJIH3AIMH PACCYUTATh MACCOBYIO T0ITHO (%) KOMIIOHEHTOB
CMECH 1O JIaHHBIM, TMOJY4€HHBIM METO/I0M ra30-KHAKOCTHOH Xpomarorpapuu

BemiectBo S, MM? k
0OeH301 35,6 0,78
reKcaH 24,8 0,86
TAHOI 50,2 1,40
0-KCHJION 10,3 0,8




