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1. Heaun, 3a7a4um ¥ IJIaHUPYyeMble Pe3yJbTAThl 00y4YeHHs M0 AMCHUILIHHE

Llenbio 1 3a7auaMyl IUCHUILTHHBI SBJISIETCS TEOPETUYECKAs U MPaKTUYecKast MOATOTOBKa Oa-
KajaBpa K JESITeIbHOCTH B COOTBETCTBUM C KBATM(PHUKALMOHHOM XapaKTepUCTUKOM 1O Hampasiie-
HUIO:

- N3y4EHUE XUMHUYECKUX U (PU3UKO-XUMUYECKUX METOJIOB aHA/IM3a:

- U3y4YEHHE METO/I0B Pa3AeiIeHUS U KOHIIEHTPUPOBAHUS BEIIECTB, KOTOPBIE CIIYKaT TEOPETUUECKON
OCHOBOM /1151 METOJIOB CUHTE3a U aHaJIN3a Pa3IMyHbIX COCIUHEHUH;

- I03HaHUE TEOPETUYECKON OCHOBBI U MOJIYYEHHE TPAKTUUECKUX HABBIKOB BbIOOpA METO/A aHAIM3a
U €ro IIPOBE/ICHUS.

OOyueHue 1Mo IUCHMIUIMHE «AHAIUTHYECKAas XUMHUA W (UIUKO-XMMUYECCKHE METObI
aHaJIM3a» HAMPaBICHO HA (OPMUPOBAHUE Yy O0YUAFOIIUXCS CIEAYIOIUX KOMICTEHIIUHI:

Ko u HauMeHOBaHue KOMIIeTeHIIHI NupukaTopsl 10cTHKEHHS
KOMIIeTeHIIUH
OIIK-1. CnocoGHOCTh U3y4aTh, NOIIK-1.2. CnocoOeH u3y4arb u
aHAJIM3UPOBATh, UCIOIb30BATh aHATM3UPOBATH OMOJIOTHYECKHE OOBEKTHI U
Ouosnornyeckne oObEKTHI U MIPOLECCHI IPOLIECCHI

OCHOBBIBAACHh Ha 3aKOHaX U
3aKOHOMEPHOCTSIX, MATEMaTH4ECKHUX,
(1)I/I3I/I‘~I€CKI/IX, XAMHYECKUX U OMOJIOTHYECKUX
HAyK M MX B3aHMOCBS3SIX

OIIK-7. Cnocoben HPOBOJIUTh MOIIK-7.3. T'0TOB 10 3a1aHHO

3KCIIEPUMEHTAJIbHBIC HUCCIIEIOBAHUA U | MCTOJIUKE ITPOBOAMNTH SKCIICPUMCHTAIbHBIC
UCIIBLITAHUS o 3aTaHHOM MeTouKe, | HCCICNI0BAHNS U UCTIBITAHMS, HaOIr0/IeHUS U
n3MepeHusi, 00padaThIBaTh M HHTEPIIPETHPOBATH
OKCIICPUMCHTAJILHBIC TaHHBIC

HaONIOZICHUST U U3MEpeHHsI, 00pabaThiBaTh U
UHTEPIPETHPOBATH 9KCIIEPUMEHTAIbHbIC
JaHHbIE, IPUMEHSIS MaTeMaTU4YeCKue,
¢buznueckue, (U3UKO-XMMHUYECKHE,
XUMHUYECKHE, Ouosiornyeckue u
MHUKPOOHOJIOTHIECKHIE METOJIBI

2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JlMcuuIuInHa OTHOCHTCA K 00s3aTeNbHOM YacTW/4yacTH, (OPMHPYEMOH y4aCTHUKAMHU
oOpa3oBaTenbHBIX  OTHOmIeHUH  Omoka Bl  «/Qucummimuel  (Momymu)».  JucuunianHa
«AHanuTHueckas XuUMHUS U (U3HKO-XUMHUYECKHE METOJAbl aHaJIW3a» OTHOCUTCS K YHCIy
npoeCcCHOHANBHBIX YYeOHBIX JMCIMIUIMH BapuaTUBHON uactu OazoBoro 1mkia (B1.1.16)
OCHOBHOM 00pa3oBaTeIbHOM NMporpaMMbl 6akagaBpuaTa.

JlucuuiuinHa ~«AHQJIWTHYECKass XUMHUS U (U3MKO-XMMHYECKHE METOJbl aHaIHU3a»
B3aMMOCBS3aHa JIOTHUYECKH U COJIEpPKATeIbHO-METOJAMYECKHA CO CIEAYIOIIMMU AUCHUIIMHAMHA U
npaxktukamu [1TOOIT:

- OOw1ast 1 HeOpraHUYeCcKasi XUMHS;

- Opranunyeckas XUMHS;
dusndeckas XuMus,

- Konnouanas xumus;

XuMusi OMOJIOTMUECKU aKTUBHBIX BEILECTB;

OKoJ0Tus ¥ TOKCUKOJIOTHSI.

Jljis ycBOEHMS] AUCHMILTUHBI CTYIEHTHI JTOJDKHBI UMETh MPEIBApPUTEIbHYIO MOJITOTOBKY IO
XUMUM B o0ObeMe Kypca «OOmeld u HeopraHMdeckod Xumum», «OpraHuyeckas XUMHS»,
«Pu3nueckas XuMus».



3. CTpyKTypa U cojep:KaHue TUCUUTIHHBI
OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTaBIIAECT 6 3aueTHbIX(€) equHuIl(bl) (216 yacos).

3.1  Buabl yueOHO# padoThI U TPYA0EMKOCTH

3.1.1. Ounas popma oOydeHUs

I‘E‘i Bup yueoHoii padoTnl E:gg C; MecTpr! (qacor)
1 AyIMTOpPHBIE 3aHATHS
B Tom uncne:
1.1 Jlekuun 42 24 18
1.2 CeMuHapCKue/IPaKTUIECKUE 3aHATHS 34 16 18
1.3 JlaGopaTopHbIe 3aHATHS 50 32 18
2 CamocrosiTejibHasi pa6oTa 90 54 36
B toM uncne:
2.1 | peluleHue pacyeTHBIX 3aJa4 110 BapuaHTaMm / 27 18
TECTOB
2.2 MOATOTOBKA K JIA0OpAaTOPHBIM paboTam 27 18
Htoro vacos 216 126 90
3 IIpomexyTOUHAsI aTTEeCTALMSA
3auvet/nud.3auer/3K3aMeH 9K3;3K3 JK3aMeH JK3aMeH
3.2 TemaTnuyeckuii MJIaH U3YyYeHUS THCHUTIIHTHBI
3.2.1. Ounas ¢popma oOyueHus
TpyroemkocTsb, yac
AynuTopHasi padora E
e 8, i = - g 2 e =
Ne Pa3znenani/Tembl § = |E = £ = =2 3 S
° SEES 54 9 & ¥ ]
n/n AMCHUILIHHBI a 5 3221 S = 8 2 z =
S [OEE] BRo| EF| O&
= a g
1 Paszngen 1. XumMuueckne MeTOAbI
aHaJmn3a
1.1 | Tema 1. Brenenue 2
1.2 | Tema 2. Ilpeamer, 3a1a4u U METO/IbI 4 2 4
AHATUTHYECKON XUMHH
1.3 | Tema 3. KauecTBEHHBII aHAIN3 4 2 16 16
1.4 | Tema 4. Metonsl pa3aeneHus, 4 2 4
BBIJICTICHHS] ¥ KOHIIEHTPUPOBAHUS
1.5 | Tema 5. KonmyecTBEHHBIH aHAIN3 6 4 16 24
1.6 | Tema 6. PacueTsl B 00bEMHOM aHAIIM3E 2 4 4
1.7 | Tema 7. Metposiorus aHanusa 2 2 4
2 Pasznen 2. ®u3nKo-xuMHYECKHE




METOAbI AaHAJINU3Aa

2.1

BBenenune B GU3HKO-XMMHUYCCKHE
MeTobl aHamu3a. OOIMe CBeIeHUS O
(U3HKO-XMMHYCCKHUX METOaX aHaIn3a
(DXMA).

2.2

DIIEKTPOXUMHUYECKHNE METO/Ibl aHATH3A.
Yacte [

2.3

DJIEKTPOXUMHUYECKUE METO/IbI aHAJIU3a.
Yacts I1

2.4

CHCKTpOCKOHI/I‘-IeCKI/IC METO/JAbI aHAJIM3a

2.5

MounekyinspHas abcopOIIMOHHas
CIEKTPOCKOMHS

2.6

DOTOMETPUYECKUN METO]T aHAJIN3a

2.7

Hedenomerpus, TypOuanmerpus u
pedpakToMeTpus

2.8

Hounnsiit ooOMeH

2.9

Xpomarorpadudeckuii MeTo/1 aHaIn3a

-

2.10

BBojHoe 3ansTue. [IpaBuiia paboThl 1
TexHuka 0e3zomnacHoctu. JlaboparopHas
pabota «CocTaB U IPUTOTOBJICHHE
pacTBOPOB»

2.11

Konnykromerpus JlaboparopHas
pabora «OrnpeaeseHnne coaep>Kanms
KHCJIOTBHI METOJIOM
KOHAYKTOMCTPHUYCCKOI'O TUTPOBAHU A

2.12

Bonbsramnepomerpusi. JlJabopatopHas
paboTa «AMIIepoMeTpUUECcKOe
TUTPOBAHUE CYNb(AT-MOHOB »

2.13

[ToTenmometpusi. Jlaboparopuas
pabota «OnpeneneHue oo1ero
COZICPIKAHHUS JKENIe3a

2.14

DIEKTPOXUMHUECKUE METO/Ibl aHATTN3a
CobecenoBanue 1o 1abOpaTOPHBIM
pabotam

2.15

®dotomerpus JlabopaTopHas pabota
«Ompenenenue conepxanus xpoma (V1)
B BOJIHOM PAacTBOPE»

2.16

Honnblit oOMmeH. JIabopaTtopHas pabota
«Ormpenenenne KaTHOHOB MEJN B BOJIE»

2.17

CobecenoBanue 1o 1abOpaTOPHBIM
pabotam

2.18

[IpakTnueckoe 3ausTue. «Pacuersl u
OCHOBHBIE [IPUEMBI ONIPEAETIEHUS
cocTaBa B (PU3UKO-XUMHUIECKOM
aHaJIN3e»

2.19

[TpakTnueckoe 3ansitue «PaBHOBecue B
pacTBOpax Ci1aldbIX U CHIIBHBIX
JIEKTPOIUTOBY

2.20

IIpakTueckoe 3ansaTue. «l'ereporeHHoe
paBHOBECHE NMPOU3BEICHUE
pPacTBOPHUMOCTEN»




2.21 | [IpakTudeckoe 3aHsATHE. 2 2
«KomrmekcHble coeTmHeHus B (PU3UKO -
XUMHUYECKHX METO/IaX aHAJIN3a»

2.22 | Ilpaktuueckoe 3ansaTus. «Pacuers B 2 2
AJIEKTPOXUMUYECKUX METOJIaX aHATN3a)»

2.23 | IIpaktrueckoe 3aHsTue. «Pacyersl B 2 2
aTOMHO a0COpPOIIMOHHOM
CIIEKTPOCKOITUI

2.24 | IIpaktuyeckoe 3aHstue «Pacyers B 2 2
MeToAax pepakTOMETPUH U
TypOUIUMETPUMY

2.25 | [IpakTtuyeckoe 3anstue «Pacyers B 2 2
XpomMaTorpaduiaeckom MeToe
aHaIU3a»

2.26 | IIpakTrueckoe 3aHsATHE 2 2
«Craructuueckast oo6paboTka
pe3yJIbTaTOB U3MEPECHUI B (PU3UKO-
XUMHYECKOM aHAITN3E»

Hroro 42 34 50 90

3.3 ConpepxaHue THCHUINTHHBI

Pazpen 1. XumMunuyeckue MeTOabI AaHAJIN3A

Tema 1. BBenenne

AHanuThyeckas XMMHUS Kak Hayka OO0 ONpeNeleHHH XHMHUYECKOTO COCTaBa BEIIECTB.
XumMudeckui M (U3UKO-XUMHYECKUN aHalIM3 KaK CpPEICTBO KOHTPOJS KauyecTBa ChIPbS U
MPOJYKIHUHA XUMUYECKON TPOMBILIUIEHHOCTH, a TAK)KE€ KOHTPOJISI YUCTOTBI OKPYKAIOILIEH CPEebl.

Tema 2. [Ipeamer, 3a1a4u U MeTObI AHATUTHYECKOH XUMHHU

3amaun U Kiaccu(UKaAIMS METOJIOB aHAIW3a B 3aBUCUMOCTH OT OOBEKTa HCCICIOBAHUS.
Bunpl n oranel ananm3a. [IoHSATHE 0 KaYeCTBEHHOM M KOJIMYSCTBEHHOM aHAJIM3€, XUMUYECKHX U
(bU3UKO-XMMHUECKUX MeToAax aHanu3a. OCHOBHbIE TpeOOBaHMSA K METOJaM aHallu3a: Mpeaen
oOHapyXeHHs, HW30MpaTeIbHOCTh, CHENU(DPUUYHOCTh, MPABUIBLHOCTh, BOCIHPOU3BOIUMOCTD,
AKCIPECCHOCTH U JIp.

Tema 3. KauecTBeHHDIIT aHAJIN3

[lonsiTHe © Ka4yeCTBEHHOW  aHATUTUYECKOW  peakiuu. AHaluTHueckas  Qopma,
AHAIUTUYECKUE TpU3HAKU. TpeOoBaHUS, NpPEIbSBISEMble K Ka4eCTBEHHBIM aHAIUTUYECKUM
peakmusM. Tumbl aHATUTUYECKUX PEaKlUi, YCIOBUS WX TMPOBEACHUS. AHAIUTHYECKas
KJaccu(UKalus KaTHOHOB M aHUOHOB. [IpoOHBIN U cuctemarnueckuil ananui. VaeHtuduxarms
HEOPraHWYECKUX COCIMHEHUI Ha OCHOBE JTAHHBIX KAYECTBEHHOTO XMMHYECKOT0 aHAIN3A.

Tema 4. MeTroasbl pa3iesieHus, BblieJIeHUsS] 1 KOHIEHTPUPOBAHUS

Paznenenne W KOHLIEHTPUPOBAHUE: KOJIMYECTBEHHBIE XapPaKTEPUCTHUKH. XapaKTEPUCTHUKA
METO/IOB OCAXKIEHUsI U coocaxaeHus. IIpousBeneHne pacTBOPUMOCTH U MPUMEHEHUE €ro AJis
BBIYMCIICHUS] KOHIIEHTpPAlMM HACBIMIEHHOTO pacTBOpa MaJOpPaCTBOPUMOIO JJIEKTPOIUTA U
BO3MOXXHOCTH BBIMaJIeHUs ocaaka. Xpomartorpadus. Knaccudukaiums xpomaTorpapuaecKux
METOJIOB TI0O arperaTHOMy COCTOSHUIO (a3, Ha OCHOBE OJJIEMEHTApHOTO0 akTa, MO CIoCco0y
MIPOBEICHUS Tpoliecca. JKCTPaKIus. PacTBOpUTENH, SKCTPareHThl. JIEKTPOXUMUYECKUE METO/IbI
pa3esieHus, METO/Ibl UCTIAPEHUS], YIIPaBIIsieMasi KpUCTAIIM3alUs U JIp.

Tema 5. KoanvecTBeHHbIIT aHAJIN3

KonnuecTBeHHbIN aHanu3. XUMUYECKHE METOJbI KOJUYECTBEHHOIO aHalln3a: TPaBUMETPHUS
U TUTPUMETPHUSL.

I'pasumempus




CylHoCTh rpaBUMETPUYECKOTO aHAIN3a U €r0 IPUMEHEHUE.

Tumpumempuyeckutl Memoo aHaIu3d.

OCHOBHBIE TMOJOKEHHUSI TUTPUMETPUUYECKOTO aHaimu3a. THUMbl XUMHUYECKUX PpEaKIIui,
UCIIONIb3YEMbIE B THUTPUMETPUM U TpeOOBaHUS, MpenbsBIsSeMble K HUM. THUTpOBaHUE; TOYKa
skBUBaJIeHTHOCTH; KpuBbie TuTpoBanus. Brluucinenue pesynbTaToB TUTpoBaHUA. OCHOBHBIC
MOJIOKEHUS THTPUMETPUUECKOTO aHAIN3A.

Kucnommno-ocrnoenoe mumposanue.

Teopernueckue OCHOBBI KHCIOTHO-OCHOBHOTO TUTpoBaHusA. DakTopbl, BIUAOIIME Ha
XapakTep KpPUBOM THUTPOBAaHMUsS M BEIWYMHY CKadka. MHAuMKanuss KOHEYHONM TOYKM KHUCJIOTHO-
OCHOBHOIO TUTpOBaHHUsA. KHCIOTHO-OCHOBHBIE HHAMKATOpbl. MHTepBas pH mnepexona oxpacku
MHIUKATOpOB. [Ipumepsl  MPaKTUYECKOrO  HCHOJIB30BAHUS  METOAA  KUCIOTHO-OCHOBHOIO
TUTPOBAHUA.

Komnnexcomempusa. Komnaekcono-mempuueckoe mumpogarue

Heopranuueckue u OpraHuyeckue THUTpPAaHTBl B KOMIUIeKcoMeTpuu. TpebGoBanus,
NpEAbSBISIEMbIE K pEakUusM THUTPOBaHUS B KOMIUIeKcoMeTpuu. (OCOOEHHOCTH peakliuu
KOMIUIEKCOOOpazoBanuss uoHoB MeTtawioB ¢ OJJTA B 3aBucumoctn ot PH. Kpussie
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS. MeTaTOuHIUKATOPBHI. Baxwuerimmue
MeTAIIOUHIUKATOPbl. CrocoObl  KOMIUIEKCOHOMETPUYECKOTO THUTpoBaHMs. 30upaTenbHOCTh
TUTPOBAHUSA U CIIOCOOBI €€ MOBBIIIEHUS. [IpruMepbl TPaKTHYECKOTO UCTIOIb30BAHUS.

Memo0owbl okuciumenbHo-60CCMAHOBUMENLHO20 MUMPOBAHUSL

CrangapTHeii 1 (OPMATBHBIN MMOTEHIIMAIB OKUCIUTEIEHO-BOCCTAHOBUTEIBLHBIX CUCTEM.
KpuBble  OKHCIUTENbHO-BOCCTAHOBUTENHHOTO THUTpoBaHUs. Muaukaropel. Knaccudukanus
METOJIOB OKHUCIIMUTEIbHO-BOCCTAHOBUTEIBHOTO TUTpOBaHMs. l[lepmaHrantomerpus, HOIOMETpUS,
XpOMaTOMETpHsI, OPOMATOMETPHS U JIp.

Tema 6. Pacuersl B 00béMHOM aHaIM3e

CriocoObI BeIpaKeHUsI KOHIICHTpAIMil B 00bEMHOM aHanu3e. PacueTsl SKBUBAJIEHTHBIX MAacc
B OOMEHHBIX U OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMIX. 3aKOH IKBUBAJIICHTOB.

Pacuetsi B MeTOmax HeWTpanu3alMM, OKUCICHUS BOCCTAHOBJIEHMS, OCAXKICHUA U
KOMIUIEKCOOOpa30BaHUsI.

Tema 7. MerpoJiorus ananausa

[TonsTHsT METPOJIOTHS U U3MEPEHHE. 3a/1aUl aHATUTHYECKON XUMUU KaK METPOJIOTUUYECKON
Hayku. [lorpemHocTH  XMMHMYECKOro  aHainu3a. MEeTpoJornyeckue MW aHAJIUTUYECKHE
XapaKTEPUCTUKU METOJ0OB aHaJI13a.

OCHOBHbBIE NOHATHS KJIACCUYECKON CTAaTUCTUKH.

Pazgen 2. du3nko-xuMuyecKue MeTO/Ibl aHAJIU3A
Tema 1. Beenenne B pu3nko-xuMudeckne MeToabl aHaaun3a. O0mue cBeieHUs 0

¢pu3nko-xumMuvecknx MeTo10B anaiauza (PXMA).

OcHoBHble moHATHA U omnpeaeneHuss — Kmaccuduxamms DXMA. OO630p cocTosiHUS
COBPEMEHHBIX METOAOB M ammnaparypbl. MeTposiornueckne M aHaJIUTUYECKHE XapaKTEPUCTHKHU
METOJOB  aHaiu3a. AHAIUTHYECKHH  KOHTPOJIb B  TNPOU3BOACTBE  MapKUPOBOYHBIMH,
TE€XHOJIOTUYECKHUM, MOBEPOUHBbI M Tekymuid. 3HaueHne GXMA B MOHMTOPHHIE OKpY’KaKOLIEH
cpensl. TpeboBaHue K METOJaM aHalu3a: MPaBUIBHOCTh, BOCIIPOU3BOJIUMOCTD, YYBCTBUTEIBHOCTh
Y TOYHOCT.

OO6mue mpueMmsbl onpeAeseHUs] KOHIEHTPAlMU aHAJTU3UPYyEeMOro BEIIeCTBa: METOJ CEpHH,
METO/l CTaHAAPTOB, METO TPalyUpOBOYHOr0 rpaduka. AHaIUTHYECKUN cUTHAN, npoba. [Ipsmbie u
KOCBEHHBIE METO/IbI AaHATU3HI.

MaremaTtnueckass o0paOoTKa pe3y/lbTaTOB HM3MEPEHUl U 0OlIMe NpueMbl ONpeaeiIeHUs
KOHIEHTPAllUU aHAJIM3UPYEMOTO BEILECTBA.

Tema 2. Di1eKTPpOXHMHYECKHE METOAbI AHAJM3A YacTh |



OOm1ast xapakTepUCTHKA U KJIacCU(UKALKs METOI0B aHaIH3a. DICKTPOXUMHUUECKUE METO IbI
aHanmu3a. Kiaccudukanus sIeKTpOXMMHYECKUX METOAOB aHalIM3a MO H3MEPSIEMOMY IMapaMmerpy
Knaccugukarnus mo croco0y u3MepeHHs. DIEKTPOXUMHUYECKas SYerKa, SJICKTPOJbl CPaBHEHHS U
UH/IUKATOpHBIE 3JEKTpoabl. OOpaTMMOCTh 3UIEKTPOXMMUYECKMX peakuuil. BiusHue Toka Ha
MPOTEKAHUE JJIEKTPOAHBbIX peakuuid. YpaBHenue Hepucra. Konaykromerpus. Ilonsitue
JNEKTPOIPOBOAUMOCTH, YZACHIbHAs OSKBUBAJICHTHAs] W OKBUBAJICHTHAS JJIEKTPOIPOBOIAUMOCTH.
IIpsmMass ¥ KOCBEHHas KOHIAYKTOMETpUs. KOHIYKTOMETpHYECKOE TUTPOBAHUE, XapaKTEPHBIC
3aBUCUMOCTH KpPUBBIX KOHJIYKTOMETPHUUYECKOTO TUTPOBAaHMS M OOJAaCTH €ro HIpPUMEHEHMS.
[Torenmmomerpusi. CriocoObl MPOBEACHUS aHaNM3a B KOHIYKTOMETpHH. lIpsiMasi W KOCBEHHas
noreHuomerpur. ['paduueckue crnocoOsl onpeeneHus KOHEYHOH TOUKH TUTPOBAHUS. DIIEKTPOIbI
B moTeHIUOMeTpuu. MoHocenekTuBHbIe  3AMeKTpoAbl. CTEKISIHHBIA  3nekTpoa.  Bribop
MHIMKATOPHOTO 3JIEKTPOA I Pa3IMYHbIX XUMHYECKUX PEeaKLUi IPUMEHEHUE METOAA

Tema 3. DiekTpoxumMuuyeckne MeToAbl aHAIU3a YacTh 11

Bonbramnepomerpus. Ilonstue o nonspuszauuu snexrpoaa. Buasl nomspusanuu. OcobeH-
HOCTHM BoOJIbTamIrepoMerpuu. KonnuecTBeHHbl aHanu3. YpaBHeHue MibkoBuya. SIBnenus, ucka-
JKarolllue BUJI MOJIAPOrpaMM U MX ycTpaHeHue. [loTeHua noinyBoaHbl U €ro CBA3b ¢ TOKOM AU -
¢y3un. MHBepcuoHHAs BOJIbTaAMIIEpOMETPHUS. BO3MOKHBIE TUIIBI KPUBBIX M pacueT KOHLEHTpAluu
AQHAJIU3UPYEMOIO BELIECTBA.

Kynonomerpus. CymHocts Metona. 3akoH Papanes. M3mepeHne koinyecTBa 3yeKTpUye-
ctBa. KynoHomeTpus npu NOCTOSSHHOM IOTEHLMANIE M NOCTOSHHOM Toke. KyrmoHomerpuueckoe
TUTPOBAHUE , ETO OCOOEHHOCTH.

Tema 4. CniekTpocKonn4ecKkne MeTo/Ibl AaHAJIU3A

SBnenusi, 00yCIOBICHHBIC KOPITYCKYISPHON MPUPOON cBeTa. Buapl criekrpockornuu. S1B-
JeHus, 00yCIIOBJIEHHBIE BOJIHOBOW Ipupoaoil cBera. OnTuueckue Metoas! aHanuza. Kiaccuduka-
1Usl CHEKTPOB. ATOMHBIE SMUCCHOHHBIE CIIEKTPBI, UX IOJIyUEHHUE U perucrparus. IMUCCUOHHAs
doromerpus mnamenu. [Iponeccel, nporekaronye B IiaMeHH. 3aBUCUMOCTh HHTEHCUBHOCTH U31y-
YeHUsl OT KOHIeHTpauuu. YpaBHeHue Jlomakuna-1laii0e. Ilomexu B 3muccuoHHON (hoTOMETpUU
wiamenu. [Ipumenenue poromerpun miaMeHu

Tema 5. MoJiekynsipHasi a0cOpOLIMOHHASA CIIEKTPOCKOIMS

[IpoucxoxxaeHne W TMpeaCTaBICHHE CIEKTpoB. OOIue CBEAEHUS O MOJEKYIIPHBIX
cnektpax. [IpuMeHeHHE JJIEKTPOHHBIX, KOJE€OATEIbHBIX W  BpalllaTeNIbHBIX  CIEKTPOB.
XapakTtepuctuka noriaoumeHuss. OCHOBHOM 3aKOH CBETOINOIVIOIICHH. Y CJIOBUS NPUMEHEHHUS 3aKOH
byrepa-JlamGepra-bepa. 3akon ammutuBHOCTH cBeTomoromeHus. Kiaccudukamuss MeTomoB
MOJIEKYJISIpHOM abcopOrmonHoi cnektpockonuu. Meron MK —cnekTpockonuu, NpUMEHEHHE U
OTpaHUYEHUS METOAA.

Tema 6. @oToMeTpUYeCKHIA METOJ AHATH3A

OcHOBHBIE 3Tarbl U ycIoBUA (oToMeTprudeckoro aHanu3a. @oToMeTprUIecKuil aHaIN3
JIByXKOMITOHEHTHBIX cMeceld. CrieKTpopoTOMETpUUYECKHI aHAJIN3 IByXKOMIIOHEHTHBIX CMECEH.
[Tpuems! onpeneneHus: HEU3BECTHON KOHIEHTpauu B poromeTpun. doTomerprueckoe u
crniekTpodoToMeTprudeckoe TuTpoBaHue. OCHOBHBIE Y3716l IPUOOPOB (POTOMETPUUECKOTO U
CHEKTPO(OTOMETPHUUECKOIO aHAIU30B

Tema 7. Hedenomerpus, TypoOuauMerpusi 1 pegpakromerpus

Pedpaxkromerpusi, KOJMUECTBEHHAs! XapaKTEPUCTUKA U METOJ M3MEPEHHUs MoKa3aTels mpe-
nomiieHHs. PakTOphl BIUSIOIIKME Ha IMOKa3arenab npeaomiieHus. OnpenerieHne KOHLIEHTpaluuu Be-
IIecTBa ¢ MOMOIIbI0 pedpakromerpa. Hedenomerpust u typOuaumerpus. B3anmoneiictsue cera
CO B3BEIICHHBIMH YacCTHLAMU pacTBopa. Peaknuum ucnosp3yemsle B MeToAax. Bo3moxxHOCTH U Xa-
PaKTepUCTUKHU METOJIOB. 3akoH Panes u ero mpumeHeHue A HeQeloOMEeTpUU U TypOUuIUMETPUH.
[IpuemMbl HaXOKA€HUS KOHIEHTPALMU aHAIU3UPYyEeMOro BemecTsa. [[puMenenne MeToa0B B aHAIIU-
3€.

Tema 8. onHbIil 00MeH
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SBnenue copOIuy, MOHATH afcopOmmu, abcopbumu, copdbenrta. OnpeaeneHne HOHHOTO
oOMeHa, ero cymHOCTb. PaKkToOpbI, BIUAIONINE HA HOHHBIA 00MeH. Bubl 1 cOCTaB HOHUTOB.
DU3UKO-XMMHUYECKHE CBOMCTBA HOHUTOB. [[puMEHEHE HOHUTOB.

Tema 9. XpomaTorpadpuyeckuii MeTo aHAIU3A

Cymrocth xpomatorpadun. Knaccudukamums xpomatorpaduueckux METOIOB aHAIU3a.
["azoBast xpomatorpadus, e€ AOCTOMHCTBA U oOnacTu mpuMeHeHUs. OCHOBHBIE TEOPETUYECKUE
noaxoJel. Xpomarorpadudeckue NUKA U HMX NapaMmerpbl. [IpuHIMMNHMambHAs cXema Tra3oBOTO
xpomatorpada. KomuuectBennslii anamu3. CrnocoObl pacuera coJep:KaHds BellecTBa(MeTO/
abCoMOTHON KaTMOPOBKY, BHYTPEHHETO CTaHJapTa, BHYTPEHHENH HOPMAaJIH3aliH ).

3.4 TemaTnka ceMUHAPCKUX/TIPAKTHYECKUX U JJA0OPAaTOPHBIX 3aHATHIA
3.4.1. IpakTHYecKHe 3aHATHS

Pazgen 1. XuMudeckne MeToAbI aHAJIN3A

Tema 2. [Ipeamer, 3aga4u ¥ METO/IbI AHATUTUYECKON XUMUU

Tema 3. KauecTBeHHbBIH aHAIN3

Tema 4. MeTozbl pa3fieieHus, BbIICICHUS U KOHIICHTPUPOBAHUS

Tema 5. KonnuecTBEeHHBIN aHAIN3

Tema 6. PacueTsl B 00bEMHOM aHATIU3E

Tewma 7. Merposorus anaimsa

Pa3pen 2. ®Du3zuko-xuMHYecKue MeToAbI AaHAJIN3A

1. Crioco0bI BEIpaKEHUS COCTAaBa PACTBOPOB , IPUTOTOBJICHUE PACTBOPOB 3aIaHHOM
KOHLEHTPaluu

2. PaBHOBecue B pacTBOpax ciiadbIX U CUIbHBIX 31eKTpoauToB. pH n pOH BogHbIX
pacTBOpOB

3. I'ereporennoe paBHoBecue. [IponsBenenue pacteopumoctu. CoseBoit 3¢ ekt u
IpoOHOE OCaX/IeHHE.

4. KommiekcHbie coeinHeHus B (PU3UKO-XUMHUYECKAX METOJaX aHaIn3a

S. Pacyertsl cogeprkaHus aHaJIM3UPYEMOT'O BELIECTBA B OCHOBHBIX 3JIEKTPOXUMHUYECKUX
MeToJaX (KOHAYKTOMETPHUS, TOTEHIUOMETPUS, KYJIOHOMETPHS U BOJIBTAMIIEPOMETPHS).

6. PacueTs! KOHIIEHTPALMU aHAIM3UPYEMOT'O BEIIECTBA B CIIEKTPOCKONUYECKHUX U (o-
TOMETPUYECKOM METOJIaX aHAJIA3A.

7. PacueTsl B pedpakromeTpun, HedelloMeTpUn U TypOouIumMeTpun. TexHuKa nposee-
HUSI UBMEPEHUU.

8. Xpomarorpadguueckuii METOJ] aHaIM3a: pacyeThl COAEPIKaHUS aHATU3UPYEMOTO Be-
niectBa. TexHUKa MpoBeIeHUs Ta30BOM, )KUJIKOCTHON U BBICOKOA(EKTUBHOM XpomaTorpaduu

9. CraTtuctuyeckas o0paboTKa pe3ysibTaTOB aHATUTHYECKUX U3MEPEHUI

3.4.2. JIaGopaTopHbIe 3aHATHSA

Pazgen 1. Xumuuyeckue MeTOAbI AHAJIU3A

Tema 3. KauecTBeHHBIN aHAIN3

JlaGoparopHas padota «KadecTBeHHbIE peaklIMy KATUOHOB | U 2 aHATTUTUUECKUX TPYIII»

JlabopaTopHas paboTa « AHaIN3 CMECHU KAaTHOHOB | M 2 aHATUTUYECKUX TPYIII

JlaboparopHas pabota «KadecTBeHHbIE peaKIIui KaTUOHOB 3 U 4 aHATUTHUECKUX TPYII»

JlabopaTtopHas pabota «KauecTBeHHBIEC peakIiui aHHOHOBY

JIaboparopHasi paboTa « AHAIIU3 COJIM».

Tema 5. KosimuecTBeHHbI aHAIN3

JlaboparopHas pabota.«Onpenenenue coaepkanus KapOOHATOB HATPHS U Kalls B PacTBO-
pe». Umn «Onpenenenue ycTpaHUMOMN KECTKOCTH BOJIBD».

JlaboparopHas pabota. «OnpeaeneHue coaepkaHusi HOHOB Meau B pactBope». Mmm «Ompe-
neneHue conepxkanus xenesa (I11) B commy.

JIaboparopHas pabota «Onpenenenre o0IIei )KECTKOCTH BOABD».

Pasznes 2. ®u3uKo-XUMHUYECKHE METOIbl AaHAJIHU3A
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BBoaHnoe 3ansTue. [IpaBuia paboTsl U TeXHHKAa OE30MACHOCTH B XUMUYECKOH J1ab0opaTo-
pun. TexHHKa XUMHUYIECKOT0 dKcIiepuMeHTa. KOHTPOIb 1 MOHUTOPHHT B TEXHOJIOTHYECKUX MPOIIEC-
cax U OKpY»Karolleu cpere.

JIaGoparopHas pabota «CriocoObl BEIpaKEHHUS cOCTaBa pacTBOPoB. [Ipurorosienue pacTBo-
POB 3aJaHHON KOHLEHTPALIM.

Konaykromerpus.

JIaboparopHast pabota OmnpenencHue coaepKanusi KHCIOThl KOHAYKTOMETPUISCKUM
TUTPOBAHUEM.

JIaboparopHast pabota OmnpenencHue coaepKanusi KATHOHOB IIMHKA B BOJHBIX PaCTBOPaX.

IMoTenuuomerpust

JlaGopatopnas padora OmpeneneHue 0OUIero CoepKaHus Kees3a.

JlaboparopHas pabota OnpeneneHue coaep aHus aHUINHA B BOJHBIX PacTBOpPaXx.

JIaboparopHast pabota OmnpeneneHiue HOHHOTO COCTaBa BOJHOTO pacTBopa

JlaGoparopuas pabota OnpeaeneHre BOJOPOIHOTO MOKa3aTeNs BOJAHBIX PACTBOPOB

JlaGopatopuas padota Omnpenenenue Gpropua HOHOB HOHOCEIEKTUBHBIM JIEKTPOJOM

BoasTammnepomerpusi.

JlabopaTopHas paboTa AMIEPOMETPUIECKOE TUTPOBAHUE CYJIb(PaT-MOHOB

doTomMeTpHs.

JlabopaTtopHas pabota Onpenenenue coaepxkanus xpoma (VI) B BogHOM pacTtBope

JlabGopaTopHas padbora Onpenenenue coaepxkanus sxenesa (I1I) ¢ cynbdocanmunmnoBoit kuc-
JIOTOM

Peppakromerpust

JlabopaTtopHas pabota OmnpeneneHue coaep kaHus TIULepruHa B BOJHOM pacTBOPE

Honnblii 00MeH

JlabopaTtopHnas pabora Onpenenenue katnonoB meau (II) B Boze

3.5 TemaTnka KypcoBBbIX MPOEKTOB (KYPCOBBIX padoT)
VueOHBIM IJIAHOM HE NIPEAYCMOTPEHBI

4, YueOHO-MeTOANYecKOe U HH(POPMAIITMOHHOE o0ecTieueHune
4.1 HopmatusHble 1oKyMeHTbI 1 OCTsb1

1. ®I'OC BIIO no nanpasnenuto noarorosku 20.03.01 Texnocdepnas 0e3omacHOCTS ,
yTBepKaeHHbII, MuHoOpHayku Poccun 25.05.2020

2.ITpuka3 MunoOpuayku Poccun ot 05.04.2017 Ne310 «O6 yTBepKIeHUH MOPSIKA
OpraHM3alH U OCYIIECTBIIEHUS 00pa30BaTENbHOM IEATENBHOCTH 110 IPOrpaMMaM BBICLIETO
poeCCHOHAIBHOTO 00pa30BaHusI- TporpaMmam OakagaBpuaTa, IporpaMMam CreHaInuTeTa
,JIporpaMmamM MarucTpaTypbl»

3. Ilpukaz Muno6pHayku ot 25.08.2017 Ne816 «OO0 yTBepKA€HUU MOPsJIKA TPUMEHEHUS
OpraHu3alUsAMH ,0CYIIECTBISIONMMHA 00pa30BaTENbHYIO JSITEIbHOCTh JIEKTPOHHOTO
00y4YEeHHS, JUCTAIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN MPU pealn3aluil MPU pealn3alun
00pa30BaTeNbHBIX IPOrPAMM»

4. HopmatuBHO-MeTOAMYECKHE JOKYMeHThl MuHoOpHayku Poccun

5.JlokanbHbIE HOPMATHUBHBIE AKThl Y HUBEPCUTETA
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4.2  OcHoBHas JuTepaTrypa
1. OcHoBBI aHanmuTHYECKOM XuMuH. YueOHuk/ bomwsimosa T.A., bpeikuna I'.J1., M.: Beicmrast

mkoJa, 2004.

2. OcHOBHI aHanmuTHYecKol xumuu. YueOHuk/ Ano H.B., Bapa6amar 10.A., M.: Beicuias
mkoJa, 2003.

3. Ananutnueckas xumus. DH3NKO-XMMUYECKHE METOIbI aHanmn3a. YueOHHMK/ Bacuibes
B.II., M. JIpoda, 2002.

4. AnanuTudeckas XUMHs. XUMHUYECKHE METOIbl aHanu3a. JlabopaTOpHBIN MPaKTUKyM. /
H.M. bapanaeBa, A.H.Kyckos, B.C. Bacunbes, A.Il. Anpuinna, M.: MockoBckuii [Tonutex,
2019.

5. Anamutnueckass xumus. COOpHHK METOAMYECKMX YKa3aHUW s pelIeHus 3aaad,
KOHTPOJIBHBIX BONPOCOB, 33jaa4, BapuantoB J[3. / H.M. bapanaesa, A.Il. Agpunna, M.:
MockoBckuii ITonmurex, 2019.

4.3  JlomoJHUTeJbHAs JUTepaTypa

1. OcHoBbI aHaIUTHYECKOM XUMHH. YueOHUK/ [Tnnunenko A.T., Ilataunkwuit 1.B., M.:
Bricmiag mikosna, 1990

4.4  DaekTpoHHbIe 00pa3oBaTe/bHbIE PeCypChl
[TpoBenenue 3aHATUI U aTTECTAlM BO3MOYKHO B IMCTAHLIMOHHOM (popMaTe ¢ mpuMeHe-
HUEM CHCTEMBbI AUCTaHIIMOHHOTO 00yuenus ynusepcurera (C10O-LMS) na ocHoBe pa3zpado-
TaHHBIX Kadeapoil AIeKTPOHHBIX 00pa3oBaTelbHbIX pecypcoB (DOP) no Bcem paszzaenam mpo-
rpammMmel:. Pazpaborannbsie DOP BKII0O4alOT TPEHUPOBOYHBIE U UTOIOBBIE TECTHI.
1. Paznen 1. Xumuueckue METOIbl aHATIN3A
https://online.mospolytech.ru/mod/resource/view.php?id=212376
2. Pasnen 2. ®u3nko-XxUMHYECKHE METObl aHAIHM3a
https://online.mospolytech.ru/course/view.php?id=6930
[Topsimox mpoBeneHust paboT B TUCTAaHIIMOHHOM (pOpMaTe YCTaHABIMBAETCS OTAEIbHBI-
MU PACMOPSKEHUSIMU IPOPEKTOpaA 10 y4eOHOM paboTe U/MUiH LIEHTPOM y4eOHO-METOINYECKOM
pabotel. Kaxplii cTyieHT o0ecrieueH WHANBHIyaIbHBIM HEOTPAHUIECHHBIM JIOCTYTIOM K
ANEKTPOHHBIM OubOmHoTekam yuusepcureta (elib.mgup; lib.mami.ru/lib/content/elektronyy-
katalog) k 27eKTpOHHO-OMOIMOTEUHBIM CUCTEMaM (JIEKTPOHHBIM OHOIHOTEKAM)
1. AnanuTrueckas Xumus [37ekTporHas oubauoteka] library.ru
2. Xaputonos 10.5. Ananmutrueckas xumust . KonmndecTBeHHbIN aHAN3,(DU3NKO-XUMHUYECKUE
METO/IbI aHaMn3a [31eKTpoHHbIH pecypc]:mpakTukym / FO.5. XaputoHoB ... yueOHOe mocodue /
Xapuronos 1O. fI. , Ixxabapos /1. H. , ['puropsesa B. 0. - Mocksa : I'90TAP-Menua, 2012. -
368 c. - ISBN 978-5-9704-2199-4. - Tekct : anekrponnslii // ObC "KoncynbpTant cTynenTa"
:https://www.studentlibrary.ru/ru/doc/ISBN9785970421994-0000/000.html

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

CTBEHHBIN aHaIN3, (GU3UKO-XUMHUYECKHE MeToIbl aHanm3a. [Ipaktukym"/ Xaputonos 1O. f. ,
Jxabapos /1. H. , I'puropresa B. 0. - Mocksa : [DOTAP-Menua, 2012. - 368 c.
https://www.studentlibrary.ru

4. ANChem.ru —IIpodeccroHanbHbI HHTEPHET PECYPC , TIOCBSIICHHBIA aHATUTHYECKONH XUMUU

U XMMHAYECKOMY aHaIu3y ¥ MeTposioruu http://www.anchem.ru

5. DnektpoHHO-OuOIMOTEeHas cuctema IPRbooks http://www.iprbookshop.ru

6. Karasor cchuiok Ha (aiiibl ¢ 3IeKTPOHHBIMU KHHUramu http://www.y10K.ru/books
7. Poccuiickuii XuMHKO-aHATUTHYECKUid opran 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 Xumuueckoro dakyiaprera MI'Y http://www.chem.msu.su/rus
9. DnekTpoHHbIe XUMHUYecKkue Onbmuoteku http://djvu-inf.narod.ru/nclib.htm

4.5.JInnieH3M0HHOE M CBOOOIHO PacnpocTpaHsieMoe MPOrpaMMHoe odecreyeHue

HaumenoB | Pa3paGoruuk Hoctyn Ccbliika Ha Enunblii peectp
aHue o HOCTh poccuiickux nporpamMm st IBM u BJ1
(mpaBoo0Jiaga | (IMUEH3MOHHO | (MPU HAJTUYHUH)
TeJlb) €, CBO0OOIHO
pacnpocTpans
eMoe)
Astra 000 JInneH3nonH https://reestr.digital.gov.ru/reestr/3057
Linux "PYCBUTEX- oe 83/?sphrase_id=954036
Common ACTPA"
Edition
MoitOdpu 000 JInneH3noHH https://reestr.digital.gov.ru/reestr/3015
c "HOBBIE oe 58/?sphrase_id=943375
OBJIAYHBIE
TEXHOJIOI'"
H"

4.6 CoBpeMeHHbIe MpodeccHOHAIbHbIE 0a3bl JAHHBIX U UH(OPMAIHOHHBIE
CIPaBOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CETH I/IHTepHeT, AOCTYINHLIX QJIf OCBOCHHUA NTUCIHUIIJINHBI:

HaumenoBaHue Ccbliika Ha pecypc JocTynHocTh
HNudopmanuoHHO-cIPaBOYHbIE CHCTEMbI
WHpopMalinoHHbIE  pecypChl http://
(opman pecyp p JlocTymHo
Cern Koncynerantlittoc www.consultant.ru
J1eKTPOHHO-0MOINOTEYHbIE CHCTEMbI
Jlanb https://e.lanbook.com JlocTyrHa B ceTn
WnTepner 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbookshop JlocTyriHa B ceTH
.ru WNurepuer 6e3
OTpaHHYCHU N
[TpodeccrnonanbHbII http://www.anchem.ru JlocTyrmHa B ceTH
UHTEPHET Pecypc , MOCBAIIEHHBIN WuTepuer
AHAJTMTUYECKON XUMUH U
XUMHUYECKOMY aHaJN3y U
METPOJIOTHH

IMpodeccnonanbubie 0a3bl 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 JTaHHBIX HAY4YHOH

http://www.elibrary.ru

JloctynHo

AJIEKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

Web of Science Core

http://webofscience.com

JloctynHo

Collection — monuTemaruyeckas
pedeparuBHO-OuOIHOTrpadudecKas u
HayKOMETpUYeCKast
(6bubmmomeTpuueckas) 06a3a TaHHBIX

5.MarepuajbHO-TEXHHYECKOe o0ecreYeHue

AHanmuTHyecKkas XUMHUS

MCTOJAbI aHAJIN3a

cTp. 2

JlexunonHnas ayguropus [1IK

U (PU3UKO-XUMUYECKHE 510.
129626, r. MockBa,
yi1. [1aBna Kopuaruna, 1.22,

Croubl yueOHBIE CO CKaMbsIMH,
ayIMTOpHAs J10CKa, IEPEHOCHON
MYJIBTUMEMUHBIA KOMIUIEKC (TIPOEKTOp,
HOYTOYK). Pabouee mecTo
npernoaBaress: CTol, CTyJ, TyMOouKka
JUTsl yCTAaHOBKHM HOYTOYKa.

526,529

ctp. 1

JlaGoparopuu kadenpsl
«Xumbunorex» I1K 433,

129626, r. Mocksa, yiI.
[TaBna Kopuaruna, 1.22,

Jlaboparopus ob6opynoBaHa
KOMIIBIOTEPHON U MYJIbTUMEIUMHON
TeXHUKOHU. TepmMoMeTpsl;
cnekrpodoromerp CD; BBITSIKHBIC
mKagbl; JEKTPOHHBIE aHATUTUYECKHE
BECBI; BECHI JJAOOPATOPHBIE AJIEKTPOHHBIE;
pH-MeTpsl; akBagUCTUILIATOD;
(OTOKOIOPUMETPBI; KOHIYKTOMETPHI,
KylnoHoMeTp «kcnept». [Ipu
MIPOBEACHUU JIA0OPATOPHBIX PabOT
CTYJEHTBI UCTIOJIB3YIOT CIEIHAIIBHYIO
XUMHUUYECKYIO TOCYy: MEpPHbIE
LHMIMHJPBI, KOJIOBI KOHUYECKHE U
MEpHBIC; MUNIETKU, OIOPETKH, TPOOUPKH.
Jlabopartopus OCHaIlleHa BBITS)KHBIMU
mkadamu A1 paboThl C KUCIOTaMH,
LIEJI0YaMHU, JIETKOJIETYYUMH BEIIECTBAMH.
JlabGopaTopHbIil NPAaKTUKYM BKJIIOUAET
paboThI KaK MO KJIACCUUECKOMY
KaueCTBEHHOMY M KOJIMYECTBEHHOMY
aHaIM3y (Ka4eCTBEHHBIN aHAINU3
KaTHOHOB U aHUOHOB, KUCJIOTHO-
OCHOBHO€, KOMIIJIEKCOMETPUYECKOE U
0CaJUTENbHOE TUTPOBAHME), TAK U
paboThI Ha COBPEMEHHBIX MprOOpax
(2NEKTPOXMMHUYECKHE U ONITUYECKUE
METO/bI aHATN3A).
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6.MeToauyeckue peKoMeHIAIUH

6.1 MeToan4yecKkue peKoMeHalMH ISl PenogaBaTeJis 0 OpraHu3anuu
00y4eHus

OOyuast CTyJIeHTOB TUCIHIUIMHE «AHATUTHYECKAs XUMHS U (DPU3UKO-XUMHUECKUE METOMbI
aHaJM3a», MPENoAaBaTe]b HMEET LEedb Pa3BUThb Y HUX IPaBWIbHOE IOHUMAaHUE CYIIHOCTH
pa3IMYHBIX METOJIOB AaHAJIM3a HA OCHOBE COBPEMEHHBIX TEOPETUYECKUX IOJOKEHUM XUMUM,
COOOIINUTh MM CBEJIEHUS O COOTBETCTBUU OCHOBHBIX METOJOB aHAIM3a M BAXKHEHIIMX CBOWCTB
XUMUYECKHUX AJIEMEHTOB U UX COEMHEHUM.

W3n0xeHne TeopeTHYeckoro M (haKTHUECKOro MarepHaja Kypca OCYIIECTBISETCS Ha
nekuusx. [lapannenbHo ¢ JEKIMOHHBIMU 3aHSATHSMH TPOBOASTCA CEMHUHAphl U JIaOopaTOPHBIN
IPAKTUKYM.

OcHOBHOM  (opMOM M3y4YeHUS JUCHUIUIMHBI «AHATUTHYECKas XUMUS U (U3HKO-
XUMHUYECKHE METOJbl aHalu3a»», Kak M JI000H Apyrod IUCHMIUIMHBI B BBICIIEM Y4eOHOM
3aBeJICHUU, SBISIETCS CaMOCTOosATeNbHas paboTa oOydaromierocs, KOTOopas BKIIOYaeT B celds
npopabOTKy JIEKIIMOHHOTO MaTepuaiia, Y4YeOHHMKOB W Y4E€OHBIX TIOCOOWH, BBITIOJIHEHUE
nabopaTopHbIX paboT, MOATOTOBKY K CEMHHAapaM M cladye dK3aMeHa WJM 3adera. B Toxe Bpems
IpenojaBaTesib OCYIIECTBISET CHCTEMAaTUYECKUH KOHTPOJIb 3a CaMOCTOSITENbHOM paboTOM
CTYJECHTOB MyT€M IIPOBEPKU TOJATOTOBIEHHOCTH CTYACHTOB K Ja0OpaTOPHBIM 3aHITHSIM U
ceMUHapaM (MHJIMBUIYaJbHBIA ONpPOC, MPOBEPKA JOMAIIHUX 3a/laHui, IPOCMOTP 3aluceil JEKLIUH,
IpUEM pe3ybTaTOB JabOPaTOPHBIX paboOT, MPOBEIECHUE MPOBEPOUYHBIX pPabOT, KOTOpHIE IO
CYILIECTBY SIBJISIFOTCSI 3a4€THBIMHU ).

6.2 MeToanyeckue yKazaHusi I 00y4Yal0IMXCsl 10 OCBOEHH IO
AUCHUTUTHHBI

N3noxeHne TeopeTHuecKoro U PakTHIeCKOro MaTepuasa Kypca OCyIecTBIsSETCs Ha
JICKIIUAX. Hapannenbﬂo C JICKIIMOHHBIMHU 3aHATHUAMHA NPOBOAATCA CCMUHAPBI U J'Ia60paT0pHI>II71
npakTUKyM. OcHOBHOU (hOpMOI M3yUeHUs AUCIUTIINHBI «AHATUTHUECKAs XUMUS», KaK U 000
JpYroM JUCLUHUILIMHBI B BBICILIEM Y4eOHOM 3aBEICHHM, SBIISETCS CAaMOCTOSTENbHAs padoTa
oOyuJarotierocsi, KOTopasi BKJIO4aeT B ceosl:

- paboTy HaJ JICKIIMOHHBIM MAaTEpPUAJIOM;

- paboTy Haj pazaenaMu Kypca MOJHOCTHIO WM YaCTUYHO BHIHOCUMBIMH Ha
CaMOCTOSITENIbHOE U3yUYEHHUE;

- paboTy IpH MOATOTOBKE K CEMUHApaM U 1a00paTOpHBIM paboTam

I'maBHas 3amava cTyjeHTa BO BpeMs JICKIIUU 3aKJIIOYAETCS BO BHUMATEIHHOM CITYIIAaHUU
JEKIMM M 3allUCH €€ OCHOBHOIO coiepkaHus. [[ns 3amuceil JeKuui cieayeT MOoJb30BaThCs
OTHeNbHON TeTpanbto. OCHOBHAsE OIMIMOKA OTIEIBHBIX CTYJEHTOB COCTOMT B TOM, 4YTO OHH
CTPEMSTCS JOCIOBHO 3alUCATh BCE, UTO TOBOPUT JIEKTOP, U TIO3TOMY YACTO CIEIAT HE 3a MBICIBIO, a
3a CJIIOBOM, HE€ YJaBlIiMBasg CMBICIA H3JaraeMoro Mmarepuana. s 3amuceil JeKIud ciemyer
MOJIb30BaThCA OT/AEIbHOM TETPaJibl0. 3alMCh BECTH HA OJHOM CTOPOHE TETPA/U, OCTABJISIS BTOPYIO
CTOPOHY I BHECEHHSI COOTBETCTBYIOMINX JOTOTHEHUH.

Cnenyer UMETh B BUJY, UTO HE BCE BOMPOCHI MPOTrpaMMbl, OTHOCSILIUECS K TOM WM MHOMN
TeMe, 00s3aTelbHO W3JIaraloTcsl Ha JeKnuh. HekoTopble W3 HUX JODKHBI  H3ydaThbCst
CaMOCTOSITENILHO B Tpollecce paboOThl Hag MAaHHOW TemMod. B 3ToM ciydae HEOOXOAMMO
3aKOHCIIEKTHPOBATh PEKOMEHAYEMYIO JEKTOpoM juteparypy. [Ipm KoHcnekTupoBaHuu Hu30eraTh
JIOCTIOBHOTO TEPENHICHIBAHUS aBTOPCKOTO TEKCTa, CTapasCh OTPA3UTh UMb Hauboliee Ba)KHbIC
MOMEHTbhI. VckitoueHus JomyckaroTcsl JUIIb Uil (QOpPMYJIHPOBOK  HanmOojee Ba)KHBIX
3aKOHOMEPHOCTEM.
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ITpu moAroTOBKE K CEMHHApaM U MPOBEPOYHOIN paboTe HEOOXOAUMO:

a) BHUMATEJIbHO, HECKOJIBKO pa3 MPOYUTATh CBOM KOHCIIEKT, COOTBETCTBYIOIIHE Pa3/Ieibl
y4eOHUKOB U Y4e€OHBIX TOCOOUH;

0) IPOCMOTPETh PEKOMEHIAIINH 110 BHITOIHEHUIO YITPAKHEHHIA;

B) MMCbMEHHO OTBETHTH HA TEOPETUYECKHIE BOTIPOCHI

[Ipu moaroroBke Kk naboOpaTOpPHBIM paboTaM CJeIyeT BHHMATEIBHO O3HAKOMHUTBCS C
TEOPETUYECKHM BBEICHHEM K paboTe M METOAMKOW BBINOJIHEHUS JKcnepuMmeHnTta. Kpatkoe
TEOPETUYECKOE BBEICHUE U PE3YJIbTAThl aHAIN3a 3AIMCHIBAIOT B JJA0OPATOPHBIH KYypHAI.

B kadectBe 1a0opaTOpHOrO KypHaja HCIOJB3YyeTCsl 00Ias TeTpaab C 3alOJIHEHHBIM
TUTYJIBHBIM JIHCTOM.

JlaGopaTOpHBI JKypHaJ SBISETCA €IWHCTBEHHBIM JIOKYMEHTOM O MPOBEICHUHU
JKCIIEPUMEHTA. Bectu 3aIucH Ha YEPHOBHKAX HE pexko-
MEHTyeTCsl. YpaBHeHUA peaxuui JOJKHBI OBITH YEeTKO 3aMMCaHBbl,
TaK Kak HeOpe)KHas 3aIUCh MOKET BbI3BATh OLITHOKY.

OTuer o pe3ynpraTax aHaausa oGOPMIISIOT IO CXeMe MPHUIIOKEHHOW K OMUCAHHUIO KaXKIOU
1a00paTopHON paboThHI

Kaxmas maboparopHas pabora 1o 3aBEpIICHUH dKCIEPUMEHTA, OQPOPMIICHHS U 3aIIUTHI
JOJDKHA OBITH IMOJIKMCaHAa Yy MPernoiaBaTes.

7.DoH/1 OLIEHOYHBIX CPEACTB

B mpouecce 00ydeHHs UCMONB3YIOTCA CIEAYIOIINE OLIEHOYHBIE (POPMBI CAMOCTOSITETLHOM
paboThl CTYACHTOB, OLICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHBIX
aTTecTaIui:

- 3aIuTa JIAOOPATOPHBIX padoT;

- OTBCTHI CTy,IleHTa Ha BOHpOCI)I TCCTOBBIX 3a)1aH1/1171;

- pe?:y.HI)TaTBI I/IHTepHeT-TeCTI/IpOBaHI/IH.

OOpa3ibl TECTOBBIX 3aJlaHUM, KOHTPOJBHBIX BOMPOCOB M 3aJaHMK JUIsI TMPOBEACHUS
TEKYIIEeT0 KOHTPOJIs, OUJIETOB AJIs MPOBEJACHHS dK3aMeHa, MPUBECHBI B IPUIIOKEHUH 2.

O6y‘~I€HI/I€ IO JUCIHHUITIINHE «AHamuTUYEeCKas XUMHUS U (1)I/ISI/IKO-XI/IMI/I‘~IGCKI/IG METObI
dHaJIn3a) HAIIPpaBJICHO Ha (bOpMI/IpOBaHI/IC y 06y‘{aIOH_II/IXCH CJICHAYHOMIUX KOMHCTGHL[PIIZ

Kon B pesyabTare ocBoeHusi 00pa30BaTeJbHOH MPOrPaMMBbI
KOMITeTEHIIUH o0yyarommiics 10JI7KeH 00,1a1aTh
OIIK-1 CnocoOHOCTh M3y4yaTh, aHAJIMW3HPOBATh, HCIOIb30BaTh OMOJOTHYECKHE

OOBEKTBl H IMpoHeCcCbl OCHOBLIBAsICb HA 3aKOHAX HW 3daKOHOMCPHOCTIX,
MaTeMaTHYCCKUX, (1)I/ISI/I‘ICCKI/IX, XAMUYECKHX H OHMOJIOTHYECKUX HayK W HX
B3aMMOCBA3AX

OIIK-7 Crnioco0OeH npoBOANUTH SKCIEPUMEHTAIbHBIE UCCIEOBAHUS M MCTIBITAHUS
Mo 3aJaHHOM METOJMKe, HAOMIONEeHUs U HW3MEpeHHs, o0pabaTeiBaTh W
UHTEPIPETHPOBATh SKCIIEPUMEHTAJIbHBIE JaHHbIE, MPUMEHSS MaTeMaTU4YeCKUe,
¢usnueckue,  QUIMKO-XMMHUYECKHE,  XMMHUYECKHe,  OHOJIOTMYEeCKHEe |
MHUKPOOHOJIOTHYECKHUE METO IbI

7.1 MeToabl KOHTPOJIS U OLlECHUBAHUA Pe3y1bTATOB 00y4eHHs
[TpomexxyTouHas arTecTanus 00yJaromuxcs B popme 3K3aMeHa IPOBOAUTCS 110

pe3yjibTaTaM BBIIIOJIHCHUSA BCEX BUOB y‘-IC6HOfI pa6OTBI, npeaAyCMOTPCHHBIX y‘IC6HLIM IIJIAaHOM I10
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JAHHOW JUCUMILIUHE (MOAYIIIO), IPU 3TOM YUUTHIBAIOTCS PE3YNbTAaThl TEKYIIEr0 KOHTPOJIS
ycIeBaeMoCTH B TeueHue cemectpa. OleHKa CTeNeHH JOCTHKEHUS 00yJaloMMUCS TUIAHUPYEMBIX

pe3yJbTaTOB 00YYEHHUs 110 AUCHUIIIMHE (MOJIYJII0) IPOBOAUTCS MPENoJaBaTesieM, BEAYIIUM

3aHATHUSA 10 JUCHUILUIUHE (MOIYII0) METO/IOM IKCIIEPTHOM o1leHKHU. [1o uToram npomexyTouHon
aTTECTAllMU MO JUCUUIUIMHE (MOIYIIIO) BBICTABIISIETCS OLICHKA «OTIUYHOY, «XOPOIIO»,
«YJIOBJIETBOPUTEIBLHO» HIIH «HEYJOBIECTBOPUTEIILHOY.,

K HpOMe)ICYTO‘{HOI;'I arTeCTalluu JOIYCKAIOTCA TOJIBKO CTYACHTBI, BBIITOJTHUBIINEC BCC BUbI

yueOHoIi paboThl, MpeayCcMOTpEeHHbIE pabouel MPorpaMMoil Mo AUCLUILIIUHE.

7.2 1lIkajia U KPUTEPUH OLIEHUBAHUS Pe3yJbTATOB 00y4YeHH s

®opMa NPOMEKYTOUHOM ATTECTALUM: IK3aAMEH.

O0s13aTeIbHBIMU YCJIOBUSIMM MOJATOTOBKH CTY/IEHTA K IPOMEXKYTOYHOM aTTecTaluu
SBIISIETCS BBIMOJTHEHHE U 3aIUTa CTYJEHTOM Jab0paTOpHBIX paboT, MPeayCMOTPEHHBIX paboueit
MIPOrPaMMOM U MTPOXOKICHHUE BCEX MPOMEKYTOUHBIX TECTOB HE HIDKE, yeM Ha 60% mpaBUIBHBIX
oTBeTOB. [IpoMeXyTOUHBIE TECTUPOBAHUS MOTYT MIPOBOJUTCS KaK B ayJUTOPUU Y HUBEPCUTETA MO/
KOHTPOJIEM IPEToaBaTelis, TaK ¥ JUCTAHIIMOHHOM (popMaTe Ha yCMOTPEHUE PEIOAaBaTelIs.

IlIkana
OUeHUBAHUS

Onucanue

OTIIMYHO

BrimonHeHs! Bee BUIIBI y4eOHOH paboThl, MPeyCMOTPEHHBIE
yueOHbIM M1aHOM. CTyJIeHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHMM, HaBbIKOB MPUBEJCHHBIM B TaOJIUIAX [TOKA3aTENeH,
ornepupyeT NpUOoOPETCHHBIMH 3HAHUSIMH, YMEHUSIMH, HaBbIKAMH,
IIPUMEHSIET UX B CUTYalUsIX NOBBILIEHHOMN ClI0KHOCTH. [Ipu 3TOM
MOTYT OBITh JONYILIEHbl HE3HAYUTEIbHbIE OIINOKH, HETOYHOCTH,
3aTPYJHEHMS IPU aHAIMTUYECKUX OllepalusiX, IEPeHoCce 3HaHUM 1
YMEHHMH Ha HOBBIE, HECTAHJAPTHBIE CUTYALIHH.

Xopomo

BrimonHeHs! Bce BUIBI yueOHOM pabOThl, IPEeIyCMOTPEHHBIE
yueOHBIM M1aHOM. CTYJEHT IEMOHCTPUPYET YACTUUHOE
COOTBETCTBUE 3HAHUH, YMEHHI, HABHIKOB MPUBEICHHBIM B TaOIHUIIAX
MoKa3aTesiel, onepupyeT NPUOOPETCHHBIMU 3HAHUSIMU, HO
JOTTYCKAlOTCA He3HAYUTENbHbIE OMIMOKH, HETOYHOCTHU TIPH
AQHAJMTUYECKUX OINepalsX, 3aTPyAHAETCS NPU NIEPEHOCE YMEHUN Ha
HOBBIE, HECTAH/IAPTHBIE CUTYALIUH.

YI[OBJ'ICTBOpI/ITCJ'ILHO

BrinonHeHs! Bce BUJIbI yueOHOI paboThl, MPeTyCMOTPEHHbIE
yueOHBIM M1aHOM. CTYIEHT IEMOHCTPUPYET HETIOIHOE
COOTBETCTBUE 3HAHUHN, YMEHUH, HABBIKOB NTPUBEICHHBIM B TaOIUIIAX
MoKa3arese, onepupyeT NpuoOpPEeTEHHBIMU 3HAHUSIMU,
JIOITYCKAIOTCSl 3HAUUTENbHBIE OTMOKH, HETOUHOCTH MPH
AHATTUTUYCCKUX OIICpaluiax, UCIIbITBIBACT 3HAYHUTCIbHBIC
3aTpyQHSAETCS PU IPUMEHEHUN HaBBIKOB B HOBBIX CUTYaILUAX
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He BoInonHeH oguH uian 6ojee BUAOB yueOHOM paboThI,
IPEIYCMOTPEHHBIX Y4€OHBIM IIIaHOM. CTYIEHT 1EMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB IIPUBE/ICHHBIM B
TabJIUIAX MOKa3aTelel, JOMyCKatTCs 3HaUUTEeNIbHbIE OLINOKH,
IIPOSIBIISIETCS] OTCYTCTBUE 3HAHUN, YMEHUH, HABBIKOB 110 PAIY
IIOKa3aTeNel, CTyJEHT UCIIBITHIBAET 3HAYUTEIIbHBIC 3aTPy IHEHUS
IIPU ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX NIEPEHOCE Ha
HOBBIE CUTYalUH.

HeynosnersopurensHo

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texyuuii KOHTPOJIb
[TepeueHb OLIEHOYHBIX CPEICTB O AUCHUIUINHE: « AHAIUTHYECKAs XUMHUS U (pHU3HKO-

XUMHUYCCKHUEC MCTOAbI aHaJInu3a»

Ne HaumenoBanue | Kparkas xapaktepuctuka onieHouHO- | [IpencraBieHue olieHOYHOro
oC O1CHOYHOTO ro cpencrea B ®OC
CpenCTB OLIEHOYHOTI'O Cpe/ICTBa
Tect Cucrema CTaHIapTU3UPOBAHHBIX DoH TeCTOBBIX 3aJaHUN
(T) 3aJIaHHi,
MO3BOJISOIIAS
aBTOMAaTU3UPOBATH
MpOLIeIYPY U3MEPEHUS YPOBHS
3HAHUU U
YMEHHH 00yJaromerocs.
3JIP CpencTBo IpOBEpKH YMEHHM U Bomnpocsr k gormycky u 3amuTe

HABBIKOB
MPUMEHSITH MTOJIYYCHHBIC 3HAHUS TSI
perreHus

MIPAKTUICCKIX

3a1aq

MOMOIIBIO0 HHCTPYMEHTAITBHBIX
CpPEICTB.

1a00paTOPHBIX padoT
Bonpocs! u caMonpoBepKkH K
JCKIHAM

YeTHBIT onpoc

CpencTBo KOHTPOJIS,
OpPraHU30BAHHOE KaK CICI[UaTbHAS
Oecesa mearornyeckoro padoTHUKA
¢ oOydJaronmMcs Ha TEMBI,

BOHpOCBI oo TeMaM/pa3z[eJ1aM

CobecenoBanne CBSI3aHHBIE C U3y4aeMOn
. JUCITUTUTAHBI
(YO) JTUCITUTLIMHOM, U paCCYMTaHHOE Ha
BBISICHEHHE 00beMa 3HaHUU
00yJaromierocs Mo OnpeeICHHOMY
pasneny, TeMe, mpodjaeme u T.11.
PazHOypoBHEBBIE faznuqaroT 3aJauu ¥ 3aJIaHHs: KOMILIEKT Pa3HOYPOBHEBHIX
3a[la4M 1 3aJa- | Q) PEIPOAYKTUBHOTO YPOBHSI, M103- .
& PETpOAYK yP ’ 3a/1a4 ¥ 3a1aHUi
HUS BOJISIFOIIIAE OIICHUBATH U JIMATHO-
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(P33) CTUPOBATh 3HaHHUE (PAKTHUECKOTO

Marepuaia (6a30BBIC TTOHS-

THS1, AITOPUTMBI, (DAKTHI) U yMEHHE
MIPaBUWJIbHO UCIOJIb30BaTh CIICLIH-

QJIbHBIC TEPMUHBI U TTOHSTHS,
y3HaBaHUE O0BHEKTOB U3yUYCHHS B
paMKax OIpeaesIeHHOTO pa3/erna
JUCIUILINHBI,

0) PEKOHCTPYKTUBHOI'O YPOBHS,
MO3BOJISIIOIINE OLICHUBATh U JHa-
THOCTHPOBATh YMEHHS CHHTE3HPO-
BaTh, aHAJIM3UPOBATH, 0000IIATH
(aKTHUECKUI U TEOPETUIECKUIA
Matepuai ¢ GopMyIHpoBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJIE-
HUEM MPUYUHHO- CIIEJICTBEHHBIX
CBsI3€H;

CpencTBo KOHTpOIS,
OpPraHM30BaHHOE KaK CIIeIHabHAas
Oecena mearornyeckoro paboTHMKA
¢ 00y4arouMmMcsi Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOn
JTUCIUILIMHOM, U paCCYMTaHHOE Ha
BBISICHEHHE 00beMa 3HaHU!
00ydJaromerocs 1o onpeeIeHHOMY
pasneny, TeMe, mpolsemMe u T.1I.

Pazgen 1. Xumuyeckne MeToabl aHAIN3A
IIpumepb1 BOpocoB 1Jist codece10BaHUsA

1. Cynbduanas knaccudukaius KaTuoHOB. J[elficTBUE TPYNIOBBIX PEakTUBOB 2, 3. 4
AQHAJTUTUYECKUX TPYIII.

2. Kaxne coenunenns katnoHos Mg?*, Ba?*, Ca?*, Sr?* pacTBOpMMEI U Kakue
HepacTBOpUMBI B Bojie? IlpuBeanTe nmpumepsl peakiiuii MOTydeHUs] UX HEPACTBOPUMBIX
COCTUHEHUN.

3. MoxkHo 11 o6Hapyxuth Ba?" B mpucyrctBun Ca?* u Sr?* peakimeii: a) ¢ SO4%, 6)
K2oCrOg4?

4. BonHble pacTBOPBI KAKUX KaTHOHOB 2 U 3 aHATMTUYECKHUX TPYII UMEIOT IBET?

5. TTouemy, nipu B3auMoieiicTBUM cojiel aimomunus 1 xpoma ¢ (NHs)2S BeinanaioT B
ocanok Al(OH)z u Cr(OH)s, a ne cynbpduapr? (OTBET NOATBEPANTE YPABHCHHUSIMHU PEAKIIHIA).

6. KakuMu peakiusaMy MOKHO oOHapykuTh katnonsr: Fe?*, Fed*, Ni?"? (Oreer
HOJATBEPAUTE YPABHEHUSMH peaKIuil).

7. KakuMu peakusaMy MOXKHO 0OHapykuTh Katnonsr: Cu?*, Cd?* ? (Oteer moaTBepauTe
YPaBHEHHUSIMU PEAKLIUN).

8. PacueTsl pu MOCTPOEHUU KPUBBIX TUTPOBAHUSI (IPUMEPHI). 9.
PacueTsl pe3ynbTaToOB TUTPUMETPUUECKOT0 aHanu3a. HopmanbHas (3KBUBaJIEHTHAs) KOHLIEHTPALHS,
Tutp. Tutp no onpenensseMoMy BELIECTBY.

10. Knaccuduxanus Gpu3nko-XxMMHUYECKUX METO/I0B aHAIN3a. AHATUTHYECKUI CUTHAM, €ro
3aBHCHUMOCTH OT KOHIICHTpAIMH ONPEIeIsIeMOro BEeIeCcTBa.

11.  XapakrtepucTuka METOJOB aHaM3a. UyBCTBUTEILHOCTb, MIPEIesl OOHAPYKEHHUS,
BOCIPOU3BOAMMOCTD U MPaBUIBLHOCTh METO/Ia aHAIU3A.
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12. Ha ocHOBe 3aJlaHHBIX PE3YJIbTATOB aHAJIW3a PACCUNUTATh CPEIHIOI0 KBAPATHUHYIO
MOTPENIHOCTh OTAEIHLHOTO OMPEeNICHUS.

13. Kongykromerpusi. Y aenbHasi U SKBUBAJICHTHAs JIEKTPOIPOBOJAUMOCTb PAaCTBOPA.
W3mepenue yaenbHOM 3JeKTPOIPOBOAMMOCTH C MOMOIIBI0 MOCTa YUTCTOHA U €€ pacuer.

14. TlpsiMas U KOCBEHHasi KOHITYKTOMETpHsl. PacueT KOHLIEHTpaluy aHaIUu3upyeMoro
BEIIECTBA 10 pe3y/IbTaTaM KOHAYKTOMETPUUYECKUX U3MEPEHUH.

15. Ilpsimast moTeHIMOMETPHS. DIEKTPOXUMHUYECKas siueiika, pabounii JEKTPOI, IEKTPOIbI
cpaBHeHus. YpaBHeHue HepHcra. MoHoceneKTUBHbBIE 3IEKTPOIbl. CTEKISHHBIA SJIEKTPO/I.

16. [loTenmoMeTpruYecKoe TUTPOBaHKE: (PU3NIECKOE H300paKEHNE Pe3yIbTaTOB s
orpezesieHus KOHEYHON TOUKH TUTPOBAHMUS.

17 Kynonomerpus. CyuiHocts MeTosa. KyigoHoMeTpus pu KOHTPOIUPYEMOM MOTEHITHAIE
U TIOCTOSIHHOM cuiie Toka. CriocoObl orpeiesieH sl OKOHYaHUS 31ekTposin3a. OcoOeHHOCTD
KYJIOHOMETPHUYECKOI'O TUTPOBAHUS.

18. ITomsiporpadus. [onspuzanus snekrpona. YpaBuenne Tades.

19. Tonsporpadus. [IpeaensHbiil TOK AU GY3UN U €T0 CBA3H C MOTCHIIMAIOM MTOJIYBOJHBL.
Pacyer KOHIIEHTpallMK aHATTU3UPYEMOTO BEIIECTBA.

20.MonexynspHas abcopOLMOHHAs CIIEKTPOCKOIUA. 3aKOHbI CBeTONOrIoLeHUs byrepa-
JlambepTta-bepa. Annapatypa u3MepeHus MOTIoIEHHUs CBETA.

21. Texnuka npoBeaeHUs POTOKOIOPUMETPUH U CIIEKTPOPOTOMETPUH C UCTIOIH30BAHUEM
METOJIOB J100aBOK U T'PaIyupPOBOYHOTO rpaduka.

22. UK-cnekrpockonus. [Ipoucxoxnenue u odonactu UK-cnexkrpos. [Ipumenenne UK-
CHEKTPOCKOMUH.

23.ATOMHO-3?MHUCCHOHHAs CIIEKTPOCKOMHUSI DMHUCCHOHHAs poToMeTpus TiameHu. Cxema
ycTpoiicTBa miaamMeHHoro Gotomerpa. CriocoObl onpeaeneHns KOHIEHTPALIUH.

24. SnepHo-XxuUMHUYECKHE METO bl aHaIU3a. OCHOBHBIC TUIIBI PAIMOAKTUBHBIX
npespalieHuii. Perucrpanus uznydeHus. AKTUBAIIMOHHBIN aHaIU3 U METO/ U30TOIMHOTO
pazbaBiieHusl.

25. XKuakoctHas u razoBas xpomarorpadus. JlerekrupoBaHue curaaina B XxpoMoTorpaduu

IIpumepbl pa3HOYPOBHEBbBIX 32124 M 3aIaHM:

3aoanue Ne |

1. Mertoasl pa3aeneHus: U KOHIEHTPUpOBaHUs (TiepeunciiuTthb). Kparkas
XapaKTEePUCTUKA METOAA SKCTPAKIUU. DKCTPAr€HThI U pACTBOPUTEIH.

2.KakoBo ycnoBue BbinajeHus ocaaka ¢ yuerom [1P? Kakue BorancieHuss Heo0XoauMo
MIPOBECTH, UTOOBI BHIICHUTH BO3MOKHOCTh BBITIQJCHUS Ocaika?

3.3anaga. Beraucouts pH 0,11 pactBopa ykcycHoit kucnots! (Knq CH3COOH = 1,74*107).
KakoBo 6yzer 3nauenue pH npu paz6asnenun pactsopa B 100 pa3?

4 Paznennth cMech ABYMs criocobamm: Sr2*, Ag*, Fed*, Bi®", Ba?

3aoanue Ne 2

1. Xumudeckre MeToIbl KOJTUYECTBEHHOTO aHanu3a. Tutpumerpus. CylniHOCTh METO/IA.

2. KucnoTHo - ocHOBHOE TUTpOBaHHe (METOJ] HelTpanu3amnun). [[puMepsl uCOIb30BaHuUs
MeToaa. PacueTsl mpu moCcTpOeHUH KPUBBIX TUTPOBAHUS (TIPUMEPHI).

3. C xakuM uHIUuKaTOpOM cieayer TutpoBatsh 100 mut 0,11 consHol kucnotrel HCI 0,11
menoysto NaOH?

4.3anauva. 13 HaBecku pynbl, paBHou 0,4266 1, B pe3ynbTaTe aHain3a noiaydeno 0,3046 r
Fe203. KakoBo mporieHTHOE coiepKaHue xKenes3a B pyae?

Pasznen 2. Pu3snKo-XUMHYECKHE METOALI AHAJIN3A

Texymuii KOHTPOJIb 3HAHUM BBIMOIHSIETCS MO JIEKIIMIOHHOMY KYpPCY, IPAKTUYECKUM U
nabopatopHbIM 3aHATUAM. [lo Teopuu u pemeHuro 3aja4 ¢ UCIOIb30BaHUEM TECTOBBIX 3aJaHUH, a
TakKe Ha TaOOPATOPHBIX 3aHITHSIX.

TectoBble 3a1anus MpHUBeIEHbI Ha caiiTe MOCOIUTEX ¢ MPUMEHEHUEM TUCTAaHIIHOHHOTO
o0yuenust yausepcureta (C1O LMS).
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Pe3ynbraThl TEKYIIEro KOHTPOJISA IIyTEM TECTUPOBAHUS CUATAIOTCS YCIICIIHO

BBIIOJIHEHHBIMH, €CJIM ITOJ0KUTENIbHEBIE OTBETHI COCTABIIAIOT HE MeHee 60% ot ol1iero uucna
3aJIaHUH.

IIpumep TecTOBBIX 3aaHU
B xsopuncepeOpsiHbIii 371eKTPO]] CpaBHEHHUS I KOHTAKTa C HOHAMH PacTBOP A00ABIISIOT:

1) pacTBOp COJSIHOM KHUCIIOTBI;
2) pacTBOp XJIOPHIA KaJIHs;

3) pacTBOp ruApOKCHIA HATPHS.

Bonpocs! k 1a0opaTtopHbIM padoTam

[Tpumepsl BOIPOCOB K J1a00paTOpHOit padoTe «OnpeaesaeHue coaep KaHusi KUCIOThI

KOHAYKTOMCTPHUICCKUM TUTPOBAHHUCM)

Hw

o

agrwbdE

Bonpocer aiis gomycka iabopaTopHoii paboTe:

OOBACHUTD CYIIHOCTh KOMIUIEKCOHOMETPHUECKOT0 METOa aHAIN3a

B uém pasznuuMe NOJMIEHTATHBIX M MOHOAECHTAaTHBIX KOMIUIEKCOB I AQHAJIUTHYECKOTO
OTIpeICTICHUS?

Jlist Kakoii e HeoOX0uMOo IpuMeHeHne OyQepHbIX pacTBOPOB?

ITouemy cnenyer npumeHsATs HaTpueByto coiab J/ITA Bmecro DATY?

Kakoe 3HadyeHne (hakropa SKBUBAICHTHOCTH HYXXHO MPUMEHATH U pacueTa COACp:KaHUs
[IUHKA?

Bonpochl 1151 3alUTHI JIa00OPATOPHOI PadOThHI:

OOBSACHUTD TIOCIIEIOBATEIIEHOCTD BBIIOJIHAEMON pabOThI

MOXHO JIi IPUMEHSTB ISl ONIPEeNICHIs] IMHKA IEIOYHbIe Oy(epHbIE PacTBOPHI?
Hanwumure peakuuto B3aumoieiictBus komiuiekcona |l ¢ karmonamu nunka

Kakne IMPUYKUHEI [TPU TUTPOBAHWU BBI3bIBAOT U3MCHCHUA BJICKTpOHpOBOI[I/IMOCTI/I?

Bynyt mu uaMeHSThCS pe3yiibTaThl TATPOBAHUS MTPH MOBBIICHUU TEMIIEPATYPhI TATPYEMOTO
pactBopa?

7.3.2. [IpomexxyTOoUHasl aTTeCTAIHS
IIpomexxyTrounas aTrectanust mpoBoastcs B 3 M 4 cectpax oOydeHuss B (opme
9K3aMEHa.
Paznen 1. XuMmnueckne MeToabl aHAJIN3A
IIpumep Tecra
CreunuyeckuMu METOAaMH aHaIN3a MOYKHO OIPEIEIIUTD ...
BriOepure oauH OTBET:

a) rpyNIy BELIECTB;
0) TOJBKO OJTHO BEIIECTBO;
B) /iBa BEILIECTBA.
Venosus ocaxaenus nonos Na' ...

Bri6epute ouH OTBET:
a) pH = 5-7, narpeBanue;
6) pH =7-9, «ua xonoxay»;
B) pH 7-9, n.y..
Wowns1 Sr?* obrapysxuBaioT npu pH. ..., 00HAPYKEHHIO MEIIAIOT HOHHL. ...

Bribepure ouH OTBET:
a) pH = 5-7, nons! 1 aHanUTHYECKON IPYMIIBI
6) pH =5-7, nons Ba?*, Ca®*;
B) pH 7-9, Ba?*, Ca?*.
CucremaTueckuil aHaIu3 OCHOBAH Ha Pa3/IeIECHNU CMECH KaTHOHOB C TOMOIIBIO. . .

Bribepute oauH OTBET:

a) XapaKTepHBIX peaKIHii;
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0) cenupuUIeCKIX PeaKIuii;
B) PEaKIHii C TPYIIIOBBIMH PEAKTHBAMHU.

5. Cu?*, Na*, Pb?*, Zn?*, Ca?'.Pasmenuth cMech KaTHOHOB, HCIIONB3YS CHCTEMATHUECKHUI

aHaJIM3 Mo CyIb(OUIHON U KUCIOTHO OCHOBHOM KJIaCCH(PUKAIIUAM:
Cu?*, Na*, Pb?*, Zn?*, Ca?*.
Pemenue npenocTaBuTh.
YcnoBue BBINAJICHUE OCadKa. ..
BriGepute ouH OTBET:
a) MOHHOE ITPOU3BeIeHUE < ITPOU3BE/ICHUS] pACTBOPUMOCTH;
0) MPOM3BEICHHS PACTBOPUMOCTH < HOHHOT'O IPOU3BEICHHUSI;
B) IPOU3BEJICHUE PACTBOPUMOCTH = HOHHOMY MPOU3BEICHHUIO.

6. B I'paBUMETPUUYCCKOM aHAJIM3€ BECOBBLIC OIIPEACICHUSA IIPOBOAATCA C OIIMOKOH. ..

pacuera Macchl ONPEEIIEMOro KOMIIOHEHTa HMCHOJb3YIOT (hopMyity:
BriGepure oauH OTBeT:
M orp
a) ¢ omm6koit 0,2%, M onp = Mrpap ---=----- ,

0) ¢ ommrokoii 0,02%, M onp = Mypas * F;
B) ¢ omOkoi 0,2%, M onp = Mipas ® F.
7. Mertonsl 00bEMHOIO aHAJIN3A. ..
Br16epute ouH OTBET:
a) mpsiMoe, oOpaTHOE, KOCBEHHOE;

, UL

6) KHUCJIOTHO-OCHOBHOC, OKHCIHNTCIbHO-BOCCTAHOBHUTCIIBHOC, KOMHJICCOO6pa3OBaHI/I$I n

OCaXKICHMUS,
B) METO]I TUIIETUPOBAHMS U METOJI OTJECIIbHBIX HABECOK.
9. Emxocts OydepHoro pacTsopa 370 ...
Bri6epute ouH OTBET:
a) COOTHOIIIEHUE KOHIICHTPAIMil KUCIOTHI (OCHOBAHMS) U COJIU;

0) mpeenbHOE KOJMYSCTBO CHITBHON KUCIIOTHI MJIH IEJI0YH (B MOJIB/J), BBEJICHHE KOTOPOTO

B OydepHbIii pacTBOp BbI3bIBaeT u3MeHeHue pH Tonbko Ha 1;

B) MaKCHUMaJIbHbI€ KOHIIEHTpAIMN KUCJIOTHI (1LEJI04YH) U COJIM B OypepHOM pacTBOpe, Mpu

KOTOpbIX pH pacTBOpa ocTaercs MOCTOSHHBIM.
10. KpuBbie TUTpOBaHUS TAIOT BO3MOKHOCTb. ..
BriOepute ouH OTBET:
a) paccunTaTh KOHIIEHTPALUIO ONPEIEIIEMOr0 BEILECTBA;
0) oIpeeNuTh TOUKY 3KBUBAJIEHTHOCTH U BBIOPATh UHIAMKATOD;
B) OIPEAETUTh NPAaBUIBHOCTh BEIOPAHHOTO METO/1a.
11. Kaxxaplit KHCIOTHO-OCHOBHON MHJUKATOP MOKHO IPUMEHHUTb ...
Bri6epute ouH OTBET:
a) U1 TUTPOBAHUS ONPEACIEHHOM Maphl «KUCIOTa — OCHOBAaHHUEY;
0) 111 TATPOBAHMS JIFOOOM TTAphl KKUCIIOTa — OCHOBAHUE,
B) JUJIsl TATPOBAHUS OIpeeIEHHON apbl «KUCI0Ta — OCHOBaHME» MPU
COOJTIOJIEHUH ONPENIETICHHBIX YCIOBU.

12. I/IHI[I/IKaTOpI)I OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHOI'O TUTPOBAHUA YYBCTBUTCIIBHEL. ...

Bribepere ouH OTBET:
a) K M\3MEHEHHIO MTOTEHIINAJIa CUCTEMB,
0) K M”3MEHEHUIO KOHIIEHTPAIIUN OJHOTO U3 PEareHTOB;
B) K I3MEHEHUIO KOHIIEHTPAIMH OJTHOTO U3 TIPOJIYKTOB PEAKIINH.
13. Metox o10MEeTpUH IPUMEHHUM JUIS OTIPE/IEIICHUS. . .
Bri6epere o1uH OTBeET:
a) TOJIBKO OKUCIIUTENEH:
0) TOJTbKO BOCCTAaHOBHUTEIICH;
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B) U OKUCIIUTENEH U BOCCTAaHOBUTENEH.

14. B xauecTBe OpraHUYECKUX TUTPAHTOB MUCIOJIB3YIOT. ...

Bribepure ouH OTBET:
a) OpraHuvYeCcKHUe KUCIIOTHI;
0) opraHnuYeCcKre OCHBAHHS,
B) aMUHOIIOJINKaPOOHOBBIC KUCIIOTHI.

15. B xauectBe nHaukaropa B metoje dasHca UCHOJB3YIOT ...

BriGepute oguH OTBET:
a) Xpomar Kajus;
0) JKere30aMMOHUHHBIE KBACIIBI;
B) a/ICOpPOITMOHHBIE WHIUKATOPHI.

16. 3amaya. B koHMUeckoi K010€ MPUTOTOBJICH PAaCTBOP M3 HABECKHU MEPOKCH]IA BOJOPOJIa paBHOM
0,1875 2. Ha turpoBanme 3toro pactsopa mouwuio 18,87 mz pactBopa KMnO4 ¢ T = 0,004284 2/m.
Brruucnuts nponentHoe coaepxkanne H2O2 B ananuzupyemom odpasiie.

OTBeT 1aTh C TOYHOCTHIO A0 4-ro 3HaKa. Penienue 3a1auu NpeoCcTaBUTh.

Paznen 2. PU3UKO-XUMHYECKHE METOAbI aHAJIN3a

DK3aMeH IPOBOAUTCS 10 OUJIETaM C MOCIENYIOIUM codbeceioBaHeM. BpeMs Ha MOATOTOBKY K

sk3ameHy 45 MuHYT, ycTHoe cobecenoBanue 10 munyt. [IpoBeneHue sk3ameHa ¢ MPUMEHEHHEM
CPEICTB AJEKTPOHHOTO O0YUYEHHUS W AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN BBITOIHACTCS
B COOTBETCTBUU C pacrnopsbkeHueMm ~Tlopsgok mpoBeaeHUs MPOMEXKYTOUHOM aTTecTalud ¢
WCIIOJIb30BAHUEM CPEJACTB OJJEKTPOHHOTO OOyYeHHUs] U JUCTAHUMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTHI”

&

Bomnpocsl 11 IOATOTOBKH K 3K3aMeHY DU3HKO-XUMHYECKHEe METOAbI AHAJINU3A
KonnuecTBEHHBIN 1 KAUECTBEHHBIA aHAIN3. AHAIUTHUECKUN cUrHail. IHTEHCUBHBIE U

AKCTEHCUBHBIE CBOMCTBA BellecTB. Kinaccudukanus METo 0B aHainu3a. XapakTepucTHKa
METOJI0B aHaju3a. YyBCTBUTENBHOCTD, IIPEIE] OOHAPYKEHUS, BOCIIPOU3BOIUMOCTD U
MIPaBUIILHOCTb.

Knaccudukanus u o01miast XxapakTepuCTHKA XUMHYECKUX, (PU3NUIECKUX U (PU3UKO-XUMHUECKUX
, OMONIOTUYECKU ¥ OMOXUMHYECKHX METOJIOB aHATH3a.

TutpumeTpuueckuil aHau3. 3aKOH SKBUBAJIEHTOB.MoJIsipHast KOHIIEHTPAalUsl SKBUBAJICHTOB.
CyIHOCTh METO/IOB OTpEeNIEHUs U pacyeT KOHIEHTPALlUU aHATU3UPYEMOH MPOObI
Konnykromerpudeckuit MeTO/1 aHanmu3a. Y IejbHask U SKBUBAJICHTHAS 3JIEKTPOIPOBOIUMOCTh
pactBopoB. CyIIHOCTh METO/Ia ONIPEIEICHHS U pacueT KOHIIEHTPAU aHATU3UPYyEeMO
MPOOBL.

[ToTennmomeTprdeckuii METOT aHaIu3a. DIIEKTPOIHBIN MOTeHInal, ypaBHeHnue HepHcera.
[Ipsimas u kocBeHHast noTeHIMOMETpHUsI. CYIIHOCTh METO/I0B ONIPENIETICHHUS U pacueT
KOHIIEHTPAIIUU UCCIIeyeMOil mpoObI

[Monsaporpadus. BoasTammnepHbie KpUBBIE YpaBHEHHS 3aBUCUMOCTU Toka nuddy3un ot
KOHIIEHTPAILlMU aHAIM3UpyeMoi mpoObl. [ToTeHIran NomyBOIHBI , pacdeT KOHIEHTPAlluU
UCClielyeMOi MPOOHI.

Kynonomerpuueckuii meton anann3a. 3akoH dapajnes. CynmHOCT, METOJa ONIPEACIICHUS U
pacueTr KOHIIEHTpaIlluU aHAJTM3UPYEeMOil TpoOBbI.

ATOMHas SMUCCHOHHAS CIIEKTPOCKOIHSL. DMUCCUOHHAS ()OTOMETPHS IJIaMEeHU. ATOMHBIE
crekTpbl. CrocoObl OIpe/ielIeHHs U pacueT KOHIIEHTPAIMK aHaTU3UPYEMOM MTPOOHL.
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10. MonekynsipHast abcopOrmonHas cnekrpockonus. 3akoH byrepa JlamOepra bepa. CiekTpsr
nornomeHus. [[puHIMNMabHAs cXeMa yCTpOHCTBa MPUOOPOB MOJICKYIISIPHON
a0COPOITMOHHON CITEKTPOCKOIIUH

11. MonexymsipHas abcopOrmonHas cekrpockonus. Criekrpoporomerpust. CrieKTpbl
MIOTJIOIICHUSI.

12. lpuHnunuansHas cxema ycTporicTBa (hOTOMETPOB

13. MonexynsipHast abcopOrmonHnas crniekrpockonus. Hedgenomerpus u Typougumerpusi.

14. CyuiHocTh METOJIOB OIpeIeIeHHs pacueT KOHIEHTPalluu aHAIM3UpyeMoil mpoObl. CeKTpbl
MOTJIOLIEHUSI.

15. MonoobmenHas u xuakoctHas xpomarorpadus. CylHOCTh METOI0B ONPEAETICHUS pacyeT
KOHIEHTPALlUU aHAJIM3UPYEMOil POOBKI.

16. I'azoBas xpomatorpadus. CymHOCTb METOIOB ONPECTICHHS pacyeT KOHI[CHTPAaIUU
aHATM3UPYEMOU TTPOOHI.

17. TurpuMeTprueCcKuil aHaIn3. 3aKOH SKBUBAJICHTOB. MOIIIpHAst KOHIICHTPALUS SKBUBAJICHTOB.
CyIHOCTh METOIOB ONPEACTICHHS U PAacdeT KOHLEHTPAIMH aHATU3UPYEMOU POOBI

[TpumepHbIe BapraHThl OUIETOB ISl Sk3aMeHa(PHU3UKO-XMMUYECKHE METO bl aHAIN3a):

MHHHCTEPCTBO OBPA3SOBAHNS U HAYKU POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUPEXJIEHUE BbICILIEI'O OBPABOBAHUS
«MOCKOBCKHH MMOJIUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKUI IIOJIUTEX)

@DaxynbTeT XUMUYECKON TEXHOJIOTUN U OMOTEXHOIOr1H, Kadeapa «Xumbuorex»
Jucuummza: «AHaIUTHYeCKast XUMUSL U GPU3UKO-XUMHUYECKHE METObl aHAIH3a

AK3AMEHAILIMOHHBIM BUJIET Ne 1 .

1. KonuuecTBeHHBIH M KAauyeCTBEHHBIM aHalW3. AHaIUTUYeCKUi curHail. VIHTEHCHUBHBIE U
HKCTEHCUBHBIE CBOICTBaA BellecTB. Kiaccudukaius MeTo0B aHalu3a.

2. ATOMHasi PYMHUCCHOHHAsI CHEKTPOCKOMUSA. DMHCCUOHHAs (HOTOMETpUs TMIaMeHH. ATOMHBIE
criekTpbl. CriocoOBI OTpeIeNIeHUs U pacyeT KOHIICHTPAIIMH aHATM3UPYEMOM TIPOOHI.

3.3agaua
YTBepkJIeHO Ha 3aceAaHUU Kapeapsl «  » 2023 1., mpoToko No
3aB. kadenpoii / /

MHHHCTEPCTBO OBPA3OBAHNS U HAYKU POCCUNCKOI ®EJEPALINN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUPEXJIEHWE BBICIIIET'O OBPABOBAHUS
«MOCKOBCKHH IMOJIMTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKUI IIOJIUTEX)

(I)aKYJ'ILTCT XUMHYECKOM TEXHOJIOTHH U 6I/IOTCXHOJ'IOFI/II/I, Ka(pez[pa «XuMmbnorex»
ZII/ICHI/IHJ'II/IHaI «AHanuTH4YecKass XUMHS 1 (1)I/IBI/IKO-XI/IMI/ILIGCKI/I6 METOJBI aHaJInu3a»
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AK3AMEHAILIMOHHBIV BUJIET Ne 2 .

1. XapakTepucTuka METOJOB aHanu3a. YyBCTBUTEIBHOCTb, Ipenes OoOHapyX eHHs,
BOCITPOU3BOJUMOCTH M MPABHIIBHOCTb.

2. ATOMHasi SMHCCHOHHAsl CHEKTPOCKOIHUA. DMHCCUOHHAs (OTOMETpUs IIaMeHH. ATOMHBIE
cnekTpbl. CriocoOb! ONpeIeICHHs U pacueT KOHIICHTPAIIUN aHATU3UPYEMOU MPOOHI.

3.3amava
YTBepKACHO Ha 3acefaHny KadeIphl «  » 2023 1., mpoTokoi No
3aB. kadenpoii / /

[IpumMepbl IK3aMeHANMOHHBIX 32124
1. Paccumrarh 00EM HCXOIHOTO PACTBOPA CEPHOM KUCIOTHI ¢ MaccoBou goieit 15,41% u

I0THOCTEIO 1,05 /M1, HE0OX0MMBIH [Tl puTOoTOBIICHUS 2 T 4% pacTBOpa KUCIOTHI C
IIOTHOCTEIO 1,025 r/mn
2. Paccuutars Mossipuyto koHueHTpanuto C(H.SO.) 1 MOISIpHYIO KOHIICHTPAIMIO SKBUBAJICHTA

C,..(H:SO.) pactBopa cepHoii kucioTsl ¢ maccoBoii goineit w(H2S04) =20% u rmotHocThIO p=1,14

r/min O0beM pacTBOpa MPUHATH | 1
3. B Boze oobemom 200ma pacTBopriIH ruapokcu ] HaTpus Maccoii 20 r. Onpenenuts @(NaOH ),
¥(NaOH ), C(NaOH ), C;«(NaOH ) , npuHSB IUIOTHOCTH MOJYYEHHOTO pacTBOpa paBHO# 1,1 r/mi

4. BplYMCIHUTH CTENEHb AHUCCOIMANUM U KoHueHTpanuu noHoB ¢(NH4 + ) u c(OH- ) ruapookcuaa
ammonuss NHsOH ¢ konnenrpanueii C>(NH4OH)= 0,1 monesks/n KoHcranTa auccoluanuu
ruapookcua ammonus Ky = 1,79 1073

5. Beruncauts voHHyto cuiy pactsopos, 0.01M KCl1 u 0,005M Ba(NO3)»

6. Bbrumciuth akTHBHOCTH HOHOB Kanmus a( KY) u cymsdat-nonos a(S04%) B 0,001M B pacTBOpe
K2S04 . Koa(hHIMeRTs aKTHBHOCTH 3THX HOHOB cooTBeTcTBeHHO paBHsI f( K*) =0,90 n f(S04*
)=0,67

7. Paccumrats a(OH™ ) npu t=20°C , ecimu a(H * )= 2- 10 * mons/n

8. Hagecky cruaBa maccoit 0,8456 T pacBopmiH ¢ TOMOIIBIO AIeKTpon3a mpu cuiie Toka 0,200 A B

TedeHUuH 20 MUH. U MOJHOCTBIO BBIJIENUIH Ha KaToae kagmuii Cd. Beraucnute MaccoByro 10110
KaJMHs B CIIaBE.
9. pK xommnekca [CoNH3)4] ** paBen 35,21 HaiiTH KOHCTAHTY HECTOHKOCTH Kyecr
10. HaiiTi KOHCTAaHTY HECTOUKOCTH Kyeer Komiuzekca [Hgla] % ecu pK1.4=29,83
11. BeruucnuTh KOHIEHTPALHIO KOMIUIEKcooOpa3zoBares U uranjaa B 1 M pactBope, eciu o01mas
koHcTaHTa HecToiikoctn [AQ(CN2)] pasra 1,0 102
12. Monspublit Koh(PUIIMEHT NOTIIOIEHHS € pacTBOPA XkeJie3a ¢ AUTU30HOM Ipu A=485 HM B KIOBETE
qmiHOM 1 cM paBer 6,81 10* . BEIMHCINTS ONTHYECKYIO TNIOTHOCT PACTBOPA A, COJEPKAIIETO 3 MT
&Kernesa B 5 MII pacTBopa
13.PaccunTaTh MOTEHIIMAI TUIATHHOBOTO JIEKTPO/Ia B KOHEYHOH TOYKE TUTPOBAHUS Ese TIPH
TUTpoBaHuU cynbdara HaTpus Na,SO3 pactBopoM 6pomata kanust KBrOs B kucnoii cpeze:
NaBrO3z+3Na;S03= NaBr+3NaS04
BrO —3 +3S03% = Br~ +35S04>
CranyapTHbIE AJIEKTPOAHbBIE TOTEHIHATBI OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX CUCTEM
pasusl E° Pt| Br,BrOs ~=+1,45B u E° Pt|S04>",S03*=+0,17B
14. TIpu cnekTpooToMeTpudeckom onpeneneann Ca?* B BHle KOMIIIEKCHOTO COEMHEHUS
¢ komiuiekcoHoM III onThueckas MIOTHOCTH pacTBOpa, conaepxamero 0,022 mr Ca®" B 50,0 mi
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OpPraHMYECKOI0 PacCTBOPUTENS, OKa3zajgach paBHON A = 0,326. M3mepeHus: MpoBOAWINCEH B KIOBETE C
TOJIIIUHOM €105 | = 5 ¢M TIpH OTIpeICICHHBIX YCIOBHSX.

Boraucnute 3HaueHue MOJIIPHOTO KO3 (DUITMEHTA MOTTIOICHUS KOMILJIEKCa.

15. JIns ompeneneHusi coaepkanus Fe B aHammzupyemom oOpasiie METoJoM J100aBOK
HaBecky 0,3250 r pactBopwiH, mepeHecin B MepHYI Kou0y BMectumocthio 100,0 mir u goBenu
0o0BeM pacTBopa 10 METKHU. {151 mpUroToBIeHUS OKPAIIEHHOTO pacTBopa 0Toopanu aaukeoty 20,0
MII, JO0aBHIM HEOOXOOMMBIC pPEakTHBBI W AoBenu oObem pactBopa 10 50,0 mi. Onrtuueckas
IJIOTHOCTB UCCJIEAYEMOT0 PACTBOPA M TAKOTO ke pacTBopa ¢ nodaskoi 0,2 mr Fe paBabl Ax = 0,250
U Ax+er= 0,370 COOTBETCTBEHHO.

Paccuurarts maccoByto goito (%) Fe B obpasue
16.Paccuntars KoHueHTtpamuio (Moib/1) MnOs u Cr207% Hpu UX COBMECTHOM IIPHCYTCTBUM B
pacTBOpE MO CIEAYIOMUM JaHHBIM CIEKTPO(HOTOMETPUUYECKUX U3MEPEHUH.

Non 7\,, HM ACMCCPI 8( MnO4 B ) 8( Cr207 & )
MnO4 550 0,71 2100 0
Cr,07* 430 0,42 500 220

17. Tlpu kakoil cuiie TOKa HEOOXOIMMO BBIJACIUTH BCIO Menb B TeueHue 30 muH u3 0,1 M
pactBopa Cu(NOz3) 2 06semMom 200 mut.

18. Ilpu ompenenenuu Kamusi B yaoOpeHun HaBecKy ynoOpenus 0,2146 r pactBopuin B
200,0 M IUCTHUTMPOBAHHOK BOJBI. B Tpu MepHBIE KOJIOBI BMECTUMOCTBIO 50,0 MJI TOMECTHIIH TIO
15,0 mn sToro pactBopa. Bo Bropyto u Tperbto konObl 1o6aBmwin coorsercTBeHHO 5,0 u 10,0 M
CTaHJapTHOIO pacTBopa, noiaydeHHoro pacteopenuem 0,1525 r KCl B 100 mn auctuinpoBaHHOR
BO/IbI. Bece pacTBOpHI 10BENIN O METKU U U3MEPHIIM UHTEHCUBHOCTD U3JIY4YEHUSI KaJlusl B IUIAMEHHU.

Pesynbrarel poromerpupoBanus: Ix =38,0; lx+er1 =62,5 lyrer2 =87,0

Onpenenuts MeTO0M 100ABOK MAacCOBYIO JIOJIO Kallvs B y10OpEeHUHN

19.HaBecky maccoit 2,35 T, comepkallyi0 HUTpAT HATpUS U OpPraHMYECKHE BEIIeCTBA B
MoJeKymsipHoit hopme, pactBopuiar B 100 mu Bojbl. 20 MJI MOJTYYEHHOTO PacTBOpa MPOIYCTHIIN
uyepe3s karmonut B H' ¢dopme. Dmoar orrurpoBamu 158 min 0,075M pacTBOpoM MIENOYH.
Paccuntarh MaccoByro JJOJF0 HUTpATa HATPUS B PAaCTBOpPE

20.ITpu ompeneneHNy coepKaHusl MapraHiia B JIETUPOBAHHOM CTalM HaBecKy ctainu 4,9912
I' pacTBOPHJIM B KHUCJIOTE M JI0Benu oO0beM pactBopa n0 250 mu. s u3mepeHuit oToOpanu
aMMKBOTY pactBopa 10 My, moMecTusiu B KO0y BMECTUMOCTBIO 50 MIT U I0BENM 00BEM J0 METKH.
[Ipu ¢QoTomeTpupoBaHUU B BBICOKOTEMIIEPATYPHOM IIJIAMEHH WHTEHCUBHOCTb HW3ITy4eHUS
cocrauna 78 en. MHTEHCHBHOCTH M3ITydeHus cTanaapTHoro 3,0-10* M pactBopa MnCl, coctaBuna
54 en. . Onpenenuts METOIOM CPaBHEHUS COJiepKaHue MapraHia B ctanu (%).

21. BBIUMCINTH MOJIBHYIO pe(pakiUio YeTHIPEXXJIOPUCTOTO YIJIepo/a, €CIM TOoKa3aTelb
npenomnenns Np?® = 1,46003, a mnotHOCTh d4?° = 1.604. CpaBHUTH HaiifeHHYIO pedpaKIUio C
BBIYHCIICHHOM 10 TabJIUIIaM aTOMHBIX pedpakinii U pedpakiifii CBI3EH.

22. MeTro/1oM BHYTpEHHEH HOpMalM3allMl pacCYUTaTh MaccoBYyO 100 (%) KOMIIOHEHTOB
CMECH T10 IAHHBIM, ITOJIYYEHHBIM METOOM I'a30-KUAKOCTHON XpoMaTorpapuu

BeriectBo S, MM? k
OeH30I1 35,6 0,78
reKcad 24,8 0,86
3TaHOI 50,2 1,40
0-KCHJIOJ 10,3 0,8




