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1. IllepeyeHb MIaHMPYeMbIX pe3yJbTATOB O0y4YeHHMsl 1O AUCHMILIMHE, COOTHECEHHBIX C IUIAHMPYEeMbIMH pe3yJbTATAMH OCBOEHUS

o0pa3oBaTe IbHOI NPOrpamMMBbl.

Jnst ocBoeHust oOpa3oBaTeabHONW IMporpaMMbl OakajaBpuaTa OOydaroIMICs JOJKEH OBJIAAETh CIEAYIOIMMH pe3ylnbTaTaMu OOy4eHHUs IO

IUCLUILINHE:

Konx u HaumMeHnoBanue

Kon n HamMeHOBaHWE MHIUKATOPA

[Tnanupyemsbie pe3ynbTaThl 00ydeHUS

KOMIIETEHIIUH JOCTHKEHU S KOMIIETEHIIN U (eckpunTopsl)
OIIK-2 OIIK-2.13 3HaTh:
CriocoGeH IpuMeHSTh OCHOBHEIe | VICIIOIB30BaHHE TEOPETUUCCKUX - TEOPETUYECKIE OCHOBBI aHamuTHYeckor xumun (3H-1);
OCHOB aHAJINTUYECKON XUMHU U YMmeTh:

3aKOHBI U METOJIbI UCCIIEIOBAaHU I
€CTECTBEHHBIX HAYK JUISl PEIICHUs
337124 TPOo(eCcCHOHANBHOM
JEeATETbHOCTH

(hM3UKO-XUMHYECKUX METOJIOB
aHaJn3a JUIs MACHTH(UKAIUH,
OoOHaApYKCHHUS, pa3ACIICHUS U
oTpeeNIeHUsI XAMUYECKUX BEIIECTB.

OIIK-2.14

IIpoBenenue craHgapTHBIX ONEPALUN
111 OIIPEJENICHUS COCTaBA BELIECTB U
MaTepHalloB Ha UX OCHOBE.

- UCIIOJIB30BATh (1)YHI[3M€HT2LHBHBI€ NpCACTaBJICHU A aHaAJIUTUYECKOU
XUMHH JIJIS PEIICHUS pakTuyeckux 3amad (Y-1).

Baapers:

- METOIaMH XHUMHUYECKOTO M (PH3MKO-XxuMudeckoro anaausa (H-1).

3HaTh:

- CTaHl[apTHbIe MCTOAUKN XUMHWYCCKOTO U (I)I/I3I/IKO-XI/IMI/I‘-ICCKOFO aHaJIn3a
(3H-1);

YMeTh:

- BBITIOJIHATH CTAaHAAPTHBIC ONIEpaI[iy B 3aBHCUMOCTH OT BH1a aHam3a (Y-
1);

Baanersn:

- HaBBIKAMHU PabOTHI ¢ aHaMTHYECKUM 0bopyaoBanreM (H-1).




2. MecTo TMCIMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMBbl.

JlucuumivHa OTHOCHTCS K JWCIUIIIMHAM O0O0s3aTeNbHONM dYacTu 00pa3oBaTenbHOU
nporpammbl OakanaBpuara (b1.0.25) u uzydaercs Ha 2 Kypce B 3 cemecTpe U Ha 4 xypce B 7
ceMecTpe.

B wMeroauueckoM TUTaHEe JUCIHUILIMHA ONHPAETCS HAa JUCHUILTMHBL «OOmas u
HEOpraHWYecKass XuMmus», «Dusnkay, «OpraHudeckas XuMus». [lodydeHHBIE B Tpoliecce
U3yYCHUS JMCHHUIUIMHBI «AHAJIUTHYCCKAss XUMHUS W (U3UKO-XHUMHUYECKAE METObI aHAIN3a»
3HAHMS, YMEHUSI M HABBIKA MOTYT OBITh MCIHOJIb30BAHBI MPH MPOXOKICHUU TPEATUTIITIOMHON
MPAKTUKH, & TAKOKE TTPU BHITTOJHEHUH BBIITYCKHOM KBaJIM (PUKAIIMOHHOW pabOTHI .

3. O0beM ANCUUILIMHBI.

Bcero,

Bu yueonoii paboret 3E/akanem. yacoB

OO0masi TPy10€eMKOCTh TUCITHILTHHBI 4/144

(3aUeTHBIX CIMHUII/ aKaIEMUYECKUX YaCOB)

KonrakTHas padoTa ¢ npenoaaBarejem: 118
3aHATHS JEKIMOHHOIO THIIA 36
3aHATHS CEMHHAPCKOTO THIIA, B T.U. 12

CCMHUHAPLI, MIPAKTUYCCKUEC 3aHATUA -

nabopaTopHbie PabOThI 72

kypcoBoe mpoekrupoBanue (KP nnu KII) -

KCP 10

Jpyru€ BHU/bl KOHTAKTHON pabOThI -

CamocTosiTe1bHAs padoTa 26
DopMa TEKYIIEro KOHTPOJIA Kp
DopMa NPOMEKYTOYHOH ATTEeCTALMHU 2 3a4eTa




4. Conep:xxaHue JUCHHUIIMHBI.
4.1. Pazgenanl AMCHUILIMHBLI U BUABI 3aHATHH.
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1. AHamuTHYECKasd XUMUSL. 18 36 12 OIIK-2
2. DOu3NKO-XUMHUYESCKME METOIBI aHaIN3a. 18 36 14 | OIIK-2
4.2 @opMHpoBaHHE WHAUKATOPOB JIOCTHKEHHSI KOMIETEHIUH pa3iejaMu
JTUCUMILINHBI
No Kon nnaukaropos
. /1'1 JIOCTHIKEHU S HammenoBanue pa3iena AUCITUTIITUHBI
KOMITETEHIIUH
1. | OIIK-2.13 AHanuTHueckass XUMUSL
Dusnko-xuMHUYeCcKre METOIbI aHaIN3a.
2. | OIIK-2.14 AHanuTH4YeCcKas XMMUSL.
DU3NKO-XUMHAYECKIE METOIBI AHATIN3A.
4.3. 3aHgaTHA JJe KIMOHHOr0 THIIA.
No
pasnena HanmenoBanue TeMbl O6beMm, | ManoBanmuonna
U KpaTKOE COJIEPIKaHUE 3aHITHS aKaj. 4achl s opma
JUCLIATUINHEI
1 Beenenue. 1 U1

[pemver, 11emm, 00NacTH TPUMEHEHHUS],
KTacCU(MKAIMsT BHUJIOB M METOZIOB COBPEMEHHOM
aHamTdeckor xumun. Kitaccudukanus mo Bugam
aHaJn3a: KAUeCTBCHHBIN U KOJTUYSCTBEHHEIM 10
npUpPOJie OOHAPYKUBAEMBIX WJIH OMPEIeNIIEMbIX
KOMIIOHEHTOB; 10 MPUPOJIE AHAITUZUPYEMBIX
00BEKTOB; IO MAacCE aHATMTHYCCKOM HAaBECKH U
JIMAIla30HY ONPEIENIIEMbIX COACPHKAHUM.




Ne
paszena
JOUCIHUITIINHBI

HanmenoBaHue TeMBI
" KpaTKOC COACPIKAHUC 3aHATHA

O0BeM,
aKaJ[. 4acel

NuuoBanmonHa
g popma

1

MeTponornueckie 0CHOBBI AaHATUTHYECKOU
XHMUH.

EnuHuIlel KoJIndecTBa BeEIECTBA. AHATUTUYECKUHA
curHan. Msmepenue. [Ipo6ooTOop W moAroToBKa
poObl K aHAIN3Y.

1

I'paBUMeTpHUCCKUN aHaJIN3. Cyumoctb "
OCHOBHBIE d3Tanbl Meroma. OcaxmaemMass |
rpaBUMETPUYECKAS (hopmbI COeTUHEHMH,
TpeOOBaHUs, TMpeabsBiIsieMble K HUM. [IpuHIMD
BBIUKMCIIEHUS PE3yIbTaTOB aHanu3a. [IpumeHeHnue
TPaBUMETPHHU.

JIB

PaBHOBecue pPAacTBOPUMOCTH MajOpacTBOPUMBIX
COCIMHEHHUM. PactBOopumocTs OCAaJIKOB.
TepmoarHamudeckas, KOHIEHTPALMOHHAs], YCIOBHASL
KOHCTaHTBl pacTBopumoctd. OOpa3oBaHue u
CBOMCTBA OCAJIKOB.

Tutpumerpuueckuil ananu3. CynHOCTb U KpaTKasi
xapakrepuctuka wmetona. (OCHOBHBIE TMOHSTHUS.
KpuBas TuTpoBaHusi Kak OCHOBa BbIOOpa H
000CHOBaHUS YCIOBHH TUTPOBaHUS. MeETOBI
peruCcTpalMyd KOHEYHOW TOYKM  TUTPOBAHUSL
Nuukaropel. Knaccupukamus TUTPUMETPUYECKAX
METOJIOB aHaJiM3a M0 TUIY XUMUYECKUX PEaKUui 1
110 TEXHUKE TUTpOBaHUs. TpeOoBaHUS K PEAKL UM,
HCIIOJIb3YEMbIM B TUTPUMETPUUYECKOM aHATH3E.

JIB

KucnorHo-0ocHOBHOE TUTPOBAHUE. O6mas
XapaKTepUCTHKA W BO3MOXKHOCTM  METOJA.
CranzapTHble pacTBOPHI AJIs KMCIOTHO-OCHOBHBIX
TUTPOBAaHUN. KHUCIOTHO-OCHOBHBIE HHIWKATOPHI.
[Mpunuunsr ux BbIOOpa. Kpusble TUTpOBaHUA
CHJIBHBIX U CJIA0bIX KUCIIOT U OCHOBAHUH .

JIB

KoMmekcoHomMerprnyeckoe TutpoBanue. OOm@as
XapaKTepPUCTHKA, KIACCH(UKAIIUSI ¥ BO3MOXHOCTU
METOo/1a. PaBHOBecue peakuui
KOMIIJICKCOOOpa30BaHUSI. KommiaekcoHsl, 150:¢
cBoiictBa (kommiekcon II, xommuexkcon III).
PaBHOBecus o0OpazoBaHus KOMIIJICKCOHATOB

METalIoB, KOHLIEHTPALlMOHHAs KOHCTaHTa
YCTOMYMBOCTH KOMILJIEKCOHTA. Kpussle
TUTPOBAHUS.

JIB




Ne
paszena
JOUCIHUITIINHBI

HanmenoBaHue TeMBI
" KpaTKOC COACPIKAHUC 3aHATHA

O0BeM,
aKaJ[. 4acel

NuuoBanmonHa
g popma

1

OKHCIINTEIFHO-BOCCTAHOBUTEIBHOE THUTPOBAHMUCE.

OOumps XapaKTEPUCTU KA, Kiaccu¥Karmst u
BO3MOKHOCTU METOZIOB OKUCJIUTEIIBH O-
BOCCTAHOBUTEJIBHOTO  THTPOBaHHA. ~ OKHUCIUTENBHO-
BOCCTAHOBUTENbHbIE peakuuu. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIA NOTeHIIMaN. CTaHJapTHBIN U
dopManbHBIA  AIEKTPOAHBIN ToTeHHan Kpusbie
TUTpoBaHUsA. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHbIC
VHJIUKaTOPBI. Knaccudukamms METO/I0B
OKHCIIUTENBHO-BOCCTAHOBUTEIBHOIO THTPOBAHUS.

4

OCHOBBI (M3UKO-XHUMUYECKUX METO/IOB aHaJIU3a.
OcHoBHble ToHsATHA. Kiaccudukamus — ¢usnko-
XUMHUYECKUX METOZIOB. MeTOoAbl OmpeaeneHus
KOHLIEHTpaUUi aHAIMTOB. MeTrponorudeckue u
AQHATM TUYECKUE XapAKTEPUCTHKH.

CHeKkTpoCKOMUYECKU e METOJIbI aHajus3a.
CranuoHapHble cocTOosiHUS cucteMbl. [loHsiTHE
cnekTpa. CriocoObl BEISIBICHUS CTIEKTPAa COCTOSTHUH.
Bunper cnekrpos. lMcnosb30BaHuE CIEKTPOB B
AHATUTUYECKOM XUMUH. Knaccuduramus
CHEKTpaJIbHBIX METO/IOB aHAJIN3A.

JIB

ATOMHO-3MHCCHOHHAS CIIEKTPOCKOITH L.

Teopernueckue OCHOBBEI SMUCCHOHHOIO
CIIEKTPAJIBHOTO aHajin3a. VICTOYHUKM aTOMU3aIuu
u  BO3OyxknmeHus.  Perucrtpanmus  U3IydeHUS.
KauecTBennrrii ananus. KoanmuecTBeHHBIN aHAIN3.

JIB

AOcopOLIOHHAs CIIEKTPOCKOITHS. CylLHOCT®B,
KiacC(WIKALMS, HasHA4YeHHe M TPUMEHEHHE METOIa.
Teopernueckue OCHOBBI abcopOLrOHHON
cnekTpockonuu. MaeHtudukanus coeTuHEeHU 1mo
cnekrpam  norouieHus.  OCHOBHOH ~ 3aKOH
cBerornornomenuss  (3akoH  byrepa-Jlambepra-
bepa).  KosmuectBeHHbIli  aHamu3.  ATOMHO-
a0COpOLIMOHHBIN CHEKTPaJIbHBIN a”HaIN3.
Pe3zonancHoe wu3nydenue. [loHsitue ma3mbl.
Metos KOJIMYECTBEHHOTO oTpe/eNeHHU .
CnekrpodoToMeTp I aTOMHO-a0COPOIMOHHOIO

JIB

DOTOMETPUYECKUE METObI aHATN3A.

OcHOBBI  (JoTOMETPHH. Merompl  onpeneneH st
KOHIIEHTpallM PacTBOpoB. Armmaparypa W TEXHUKA
hOTOMETPUUECKIX H3MEPECHU.

JIB




No
pasena HanmenoBanue TeMbl O6neM, | MaHOBanmonHa
U KpaTKO€ COJIepKaHue 3aHSATUS aKaJ. 4Jackl s hopma
MU CIIUIIIINHEI
2 WndpakpacHas _ cnekrpockorusi.  Mnentudukanus 2 JIB
coequneHuil o MK-cnekrpam. KosmdecTBeHHBIM
aHanu3. AHQIUTHUYECKUE M METPOJIOTUYECKUE
xapakrepuctuku MK-cnekrpockonuu. Annapatypa
u obnactu mpumeHeHus UK -crekrpockonmm.
2 JIroMHHECIIEHTHBIEC METOAbI aHaIM34a. 2 JIB
OcHoBHuble moHsTH. Kitaccupukarvsi, Ha3HadeHue 1
MIPUMEHECHHUE METOOB. KommuecTtBenHoe
diryopumeTpuyeckoe ONnpeJielieCHUEe  BEIISCTB.
Anmnaparypa sl JFOMUHECIEHTHOTO aHAJIN3a.
2 PamnoMerprueckre METOABI aHaJIM3a. 2 JIB
SlBnenme  paaMoakTUBHOCTU.  PanuMoakrtuBHOE
u3nydeHue. CBONCTBA PaIMOAKTUBHBIX U3ITY4EHUM.
KauecTBeHHEIN 1 KOTHYECTBEHHBIN aHAIN3.
[MpuGopbl 1A  paguOMETPUUYECKHX  METOJOB
aHanu3a. MeTpoJoruyecKiue XapakTepUCTUKU.
) DJIEKTPOXMMHYECKHE METOAbLI aHaIn3a. 3 JIB
OCHOBHBIE MOHSITHS. [Totenuomerpusi.
Bonsramnepomerpusi. AMITEepOMETpHYECKOE
tutpoBanue. Kymonomerpus.
) XpomarorpaguyecKue METOBI aHaIu3a. 3 JIB
OCHOBHBIE MMOHATHSL. Knaccuduxanms
Xpomarorpaduyeckux MeTo0B aHaiu3a. CriocoOs
MOTY4EHHUS XpOMAaTOTrpaMM. JKunkoctHas
xpomarorpadus. ['a3oBas ©  ra30-)KHIKOCTHAS
xpomarorpagusi.
4.4. 3aHATHS CeMHMHAPCKOT0 THUIA.
4.4.1. JlabopaTopHble 3aHATHS.
No
HaunmenoBanue TeMbl O0BeM,
pasnena [Tpumeuanue
Y KpaTKO€ COJICpYKaHUE 3aHSATHU S aKaJl. Jackl
U CIUIIIINHEI
1 YuebOHOE B3BENMBAHUE. 2
AHalIUTHYECKHE BECHI U TEXHUKA B3BEIMBAHUS.
1 I'paBUMeTpUUECKUN aHAIU3. 14
['paBUMeTpHYECKOE onpenerecHue Oapusi.
1 MeTtoabl KHCIIOTHO-OCHOBHOIO TUTPOBAHHUS. 8
Crangaptu3anus pacTBoOpa COJIIHON KUCIIOTHI.
TuTpoBaHME CMECU KUCIIOTHI U ILEJTOYH.
1 KoMmiekconoMeTpus. 4

KOMHJ’IGKCOHOMCTPI/I‘IGCKOG OIIPCACIICHHUC Mardusl.




Ne

HaunmenoBanue TeMbl O0mneM,
paszzena [Tpumevanue
U KpaTKO€ COJIep KaHUe 3aHITHS akas. 4achl
JIA CITATITUHBI
1 Homomerpusi. 8
HNonomerpuueckoe ornpeaencHue MEIu.
2 ATOMHO-3MHCCHOHHBIN CHIEKTPAILHBIN aHAJIN3. 6
BusyanpHblii KaueCTBEHHBIM aHAIW3 C MOMOIIBIO
CTUJIOCKOIIA.
2 DOTOMETPUUECKUE METOIbl AaHAIM3A. 6
DoTOMETPUUECKOE OMPEICTICHUE JKele3a C
CyMb(POCATUITUIOBON KHCIOTOM.
) PagnomeTrpuueckue METOIbl aHATU3A. 6
Pannomerpuueckoe onpeneneHue mpuMecH Kaaus B
HaTPUEBBIX COJIX.
2 NndpakpacHas CIEKTPOCKOIHS. 6
KavecTBeHHBIN aHAIN3 HEOPTAHUYECKUX U
opranunueckux BemectB o MK-cmekrpam.
2 DJICKTPOXMMHUYCCKIE METOIbI aHAJIM3A. 6
Kynonomerpuueckoe TUTpOBaHHE pacTBOpa
XJIOPOBOAOPOAHOM KHCIIOTBHI.
2 XpomaTrorpadrIecKue METOJIbI aHAJIN3a. 6
Omnpenenenue Hoaua - 1 6pOMUI-MOHOB METOZOM
OyMa)xHOM oca/llouHOMN XpoMarorpadui.
4.5. CamocTosiTeIbHAs padoTa 00y4alomMXCH.
Ne
paszena Ilepeuenb BOIPOCOB U1 O0mbewm, ®dopma
A — CaMOCTOSITEIBHOTO U3Y4YEeHUS akKajl. 4yachl KOHTPOJIS
1 OGpa3oBaHue 0CaJKOB U UX CBOMCTBA. 3arpsisHEHUE 2 3a4yeT
0CaJIKOB TpuMecsMH. [IpuHIIMTHATBEHBIE OCHOBBI
TPaBUMETPUYECKOTO OIpeAeneHus Oapus, keiesa,
QTIOMUHUS, MarHusl, KajdbI[Us, HUKENs, KPEeMHMUS,
CEepHI.
1 PaBHOBecHE pPACTBOPHUMOCTH MaJIOPACTBOPUMBIX 2 Kp Nel
coelvHeHU. BnusHue TemmepaTypbl M HPHUPOIbI
pacTBOpUTENS HA PACTBOPHUMOCTb.
1 MeTo1 0CaIUTEIEHOTO TUTPOBAHUSL. 4 Kp No2

AprentomeTpuueckoe TuTpoBanue. CylmHoCTb
METO/1a, CIOCOOBI MHINKAIMHA KOHEYHON TOUKI
tutpoBanus (Mopa, @onberapaa, Dasuca).
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Ne
paszena
JOUCIHUITIINHBI

[lepeueHb BOPOCOB IS
CaMOCTOSITEILHOTO M3Y4YEeHUS

O0beM,
aKajl. 4achl

dopma
KOHTPOJIS

1

OCHOBHBIE CIIOCOOBI ITOBBIIIEHUS CEJIEKTUBHOCTH
KOMILJIEKCOHOMETPHUYECKUX OnpeaeneHui.
Bo3MOXHOCTH  MOCIEAOBATENIBHOTO  TUTPOBAHUS
HECKOJIBKUX KaTHUOHOB. Metonasl
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHMUSI.

2

3a4€T

XapaxkrepucTuKa METOJ/IOB ¥ PacyeThl Pe3yJIbTaTOB
OKHCITUTETHHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS
(TTepMaHTaHATOMETPH S, HOTOMETPHS,
XpOMaTOMETpHsi, OpOMATOMETPH).

Kp Ne3

ATOMHO-3MHUCCHOHHBIN CIIEKTPATIBHBIN aHAIN3.
CrnekrpanbHble IPUOOPHI IJ1s1 ATOMHO-
YMHUCCUOHHOIO aHam3a. ONTHYeCKHe
XapaKTepUCTUKHU CHEKTPaIbHBIX TPHUOOPOB:
CIEKTpajbHasl 10JI0Ca IPONYCKaHUs; JUCIIEPCHS,
paspemaon@as criocoOHOCTh, CBETOCHIIA.

3a4€CT

ATOMHO-a0COPOIMOHHBINA  CTIEKTPAIbHBIN aHATH3.
[NonsTre mna3Mel. ONTHYECKUE XapaKTePHCTHKA
IUTa3Mbl ¥ MX CBSI3b C KOHIIEHTpanuei cBOOOJHBIX
aTOMOB.

3a4€CT

JlroMuHecIIeHTHBIE MeTOZbl aHanu3a. Dakropsl,
BIUSIONIME HAa YyBCTBUTEIBHOCTb, TOYHOCTb U
n30MpaTenbHOCTh OlpeAeieHus. Anmaparypa uis
JTFOMUHECIIEHTHOTO aHaJIH3a.

3a4CT

doToMETpUUECKHE METOIBI aHan3a. Annaparypa
U TEXHUKA (POTOMETPUYECKUX U3MEPEHUI;
MOHOXPOMATOPBI, CBETOQMIBTPHI, NX HAa3HAUCHHE.
MeToibl yCTpaHeHUS MEMANMX HOHOB. CITOCOOBI
HOBBHHBHIUIQYBCTBHTeHBHOCTH(bOTOMBTquCCKHX
METO/IOB.

3a4€T

WNudpakpacnas crnekrpockonus. Ammaparypa HK-
CIIEKTPOCKOITHH. AHanuTH4deckue u
METPOJIOTUYECKHE XapaKTePUCTUKH HK-
CIIEKTPOCKOIIHH.

3a4€CT

DNEKTPOXUMHUYECKHE METOJIbl aHaIU3a. DJIEKTPOJIbI
IepBOTO U BTOPOTO  POAA,  OKUCIUTENIBHO-
BOCCTaHOBUTEIBHBIE (PEIOKC) AIIEKTpoAbl. ['a30BbIe,
MOHOCEJIEKTHBHBIC  JJIEKTPOIbI,  WHMKATOPHbIC
AIIEKTPOABI M 3JICKTPO/IbI CPABHEHHSI.

3a4CT

Pagunomerpuyeckue metobl ananusa. [Ipubopsr
AT paAuOMETPUYCCKUX MCTOJIOB aHaAJIn3a.
Mertponornyeckue xapakrepuctuka. OCHOBHBIE
MCTOYHUKH OUMOOK U CITOCOOBI X y4eTa.

3a4€T
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Ne

pasnena Ilepedyenpb BONPOCOB Ist O0newm, dopma
CaMOCTOSITEIBHOTO M3y4eHUs aKaJl. 4achl KOHTPOJIA
T CIUTUIAHBI
2 Xpomatorpaguueckue MeTobl aHainu3a. CriocoOsl 2 3a4er

HOJy4eHHs XpoMaTrorpaMM. Xpomarorpaduyueckue
napameTrpbl. CeNeKTMBHOCTb M pa3pelleHue.
Anmnapatypa u 00paboTKa XpamMaTorpamM.

451 TeMbl KOHTPOJIBbHBIX PadoT
Kp Nel — Pacuersbl B rpaBUMETPUYECKOM aHAJIU3E.

Kp Ne2 — PacyeTrhl B KHCIOTHO-OCHOBHOM H KOMITJICKCOHOMETPHUUYCCKOM
TUTPOBAHUU.

Kp Ne3 — PacueTs! B OKMCINTEIBHO-BOCCTAHOBUTEIBHOM TUTPOBAHUH.

5. IlepeyeHb yueOHO-MeTOAMYECKOT0 00ecreYeHUs /I CAMOCTOATEIbHONH pPadoThI
o0yyaroumxcs 10 JMCHUIIMHE.

MeTtomudeckie ykazaHus [Tl O0yUArOIMXCsl 10 OPTaHU3aIMU CAMOCTOSATEILHON PaboThI
I10 M CIUILINHE, BKITIOYAs IIEpeYeHb TEM CAMOCTOSTENBHOM paboThI, POPMBI TEKYIIIETO KOHTPOJIS
0 TUCHUILIMHE ¥ TPEOOBAHUS K MX BBIITOJHCHHIO Pa3MEIICHBI B JJICKTPOHHON HH(POPMAI[HOHHO-
obpasoBatenbrol cpeae CIIOITU(TY) wa caiite: http//media.technolog.edu.ru

6. @oHJ O1Ie HOYHBIX CPe/ICTB JJIs POBe/ie HUS MPOME KYTOYHOI aTTeCcTAlUM

[IpomexxyrouHasi aTrTecTanus Mo JAUCIUILUIMHE IPOBOAUTCS B opMe 3ayera 1Mo pasaeny
«AHaJIMTUYECKAs] XUMUsD» B 3 ceMecTpe | 110 pasneny «DHU3nKo-XUMHYECKHE METO/Ibl aHAITN3a» B
7 cemecTpe.

K cnade 3auera TOMYCKAIOTCS CTYJCHTHI, BHIIOJHUBIIKE BCE (POPMBI TEKYILIETO KOHTPOJISL.

3aueT MpeaycMaTpUBAIOT BBIOOPOUHYIO TIPOBEPKY OCBOCHHUS MPEIyCMOTPEHHBIX
3JIEMEHTOB KOMIIETEHIIU .

[lpn cpade 3adera, CTYIEHT IOJydaeT TPU BOIpPOCAa U3 TMEPEUYHS BOIPOCOB, BPEMS
MOATOTOBKH CTYJIEHTa K YCTHOMY OTBETY - 10 30 MUH.

HpHMep BapuaHTa BOIIPOCOB HaA 3a4€TEC I10 pasacily «AHaIMTHYECKAs XUMHS.

BapuanTt Ne 1

1. CriocoObI OTAETBHBIX HABECOK U TTUTIETHPOBAHUSI.
2. GunbTpOBaHUE OCAIKOB. BUABI (UIBTPOB.
3. Muxpomarometpusi. Onpenenenue Fe(ll).

Ilpumep BapuaHTa BONPOCOB Ha 3aueTe IO paszaeny «DPU3MKO-XUMHYECKUE METObI
aHaJIN3a»!

Bapuant Ne 1

1. CeerodunbTpel. Haznauenue u npaBuia ux BIOOpA.
2. Kimaccnmxamust MeTo0B JTFOMUHECIIEHTHOTO aHAJIH3a.


http://media.technolog.edu.ru/

@DOH/1 OLIEHOYHBIX CPEJCTB 0 JUCHUIUIMHE peacTaBieH B [Ipunoxenun Ne 1

7. IlepeyeHb y4eOHBIX H31aHUIH, HEOOXOIUMBIX /1JI51 0CBOE HUS JUCHHUIINHBI .

a) nevyaTHble U3IAHUA .

1. Ananutuueckas Xumus : yaeOHUK /17151 By30B B 3 T. / oz pea. JI. H. Mocksuna. — Mocksa :
Wznatenbekuii ieHTp «Axagemus», 2008 - 2010. - ISBN 978-5-7695-3955-8.

2. OcCHOBBI aHATUTHYECKOH XUMUHU : yaeOHUK it By30oB B 2 T. T. 1. T. A. Bomemmosa, I'. ]I.
bpeikuna, A. B. I'apmari [u np.] / mon pen. FO. A. 3onotoBa. - 5-¢ u3a. — Mocksa : Akajemusi,
2012. — 384 c. - ISBN 978-5-7695-9124-2.

3. Jlypee, 1O. 0. CripaBounuk no ananutuueckoit xumuu / FO. 1O. JIypse. — 7-€ u3zz., nmepereu.
cu3m. 1989 r. — Mocksa : Anbsiac, 2007. — 447 c. - ISBN 978-5-903034-26-0.

4. bynatoB, M. W. Ananutuueckas xumusi. OU3NKO-XMMHAUYECKAE METOJbI aHAIM3a: YIeOHOE
nocoobue / M. W. bynaroB, T. D. Mamernabue, C. B. XapuToHoB ; MHUHHUCTEPCTBO
obpazoBanus u Hayku Poccuiickoit ®enepanuu, Cankr-IlerepOyprekuii rocyapcTBeHHBIH
TEXHOJIOTUYECKUIM MHCTUTYT (TexHUueckuil yHupepcuteT), Kadenpa ananutudeckoit Xumum .
— Canxr-IletepOypr : CIIOI' TU(TY), 2010. — 207 c.

5. Amamxkanosa, JI. M. AHanuTH4eckast XuMus 1 GU3UKO-XUMHYECKAE METObI aHaimu3a. Pa3en
"Xumudeckne MeTojsl aHanuza" : yaebnoe mocodue / JI. M. Anamxkanoa, J[. B. 3apemo6o ;
MunuctepcTBo oOpa3oBanus U Hayku Poccuiickoit ®@eneparnuu, Cankr-IletepOypreku it
TOCYIapCTBCHHBIN TEXHOJOTUUYECKHI WHCTHTYT (TeXHUUYecKwil yHuBepcuteT), Kadenpa
aHayuTraeckor xumuH. — Cankr-Ilerepoypr : CITOI' TU(TY), 2018. — 92 c.

6. I'paBumerpuueckuii ananu3. [lpumepbl pemeHus 3amad: ydeOHoe mocodue / JI. M.
AmamkanoBa, B. W. 3apem6o, [I. B. 3apembo, A. A. KonecumkoB ; MHHHUCTEPCTBO
obOpazoBanus u Hayku Poccuiickoit ®enepanuu, Cankr-IleTepOyprckuii rocynapcTBEHHBIN

TEXHOJIOTUYCCKUI MHCTUTYT (TeXHUUYEeCKu yHuBepcuTeT), Kadeapa aHaIMTHYECKOM XUMUMU.
— Cankr-IletepOypr : CIIGI TU(TY), 2013. —85c.

0) 3JIeKTPOHHBbIE H3IAHUS

1. AnamxanoBa, JI.M. AHaimTrdeckass XuMusi U (PU3UKO-XUMHYCCKIE METOMIBI aHAN3a.
Paznen "Xumnueckue metonsl ananu3a'": yaeoHoe mocooue / JI. M. Anamxkanosa, /. B. 3apemo6o;
MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankr-IlerepOyprekuit
TOCYJapCTBEHHBIM TEXHOJIOTUUECKU HWHCTUTYT (TexHudeckuit yHuBepcuter), Kadeapa
aHamutudeckoi xumuu. - Cankr-IlerepOypr @ CIIOI'TU(TY), 2018. — 92 c. / CIIGI'TU.
OnekrponHas oubnmoteka. - URL: https//technolog.bibliotech.ru (mara o6pamenus 10.06.2020).
- PexxumM noctyna: asns 3aperucTpup. mojib30BaTeNen.

2. I'paBumerpuueckuii ananmu3. [lpumepsl pemenus 3amad: ydeOHoe mocooume / JI. M.
Anamxanosa, B. W. 3apem6o, /I. B. 3apem60, A. A. KonecHukoB ; MuHHCTEPCTBO 00pa3oBaHUs
u Hayku Poccuiickoit ®enepannu, Cankr-IlerepOyprekuii rocyaapCTBEHHBIA TEXHOJTOTHYECKAN
UHCTUTYT (TexHU4eckuii yHuBepcuteT), Kadeapa ananutudeckoit xumuu. - Cankr-IlerepOypr :
CIIoI'T(TY), 2013. — 85 c¢. / CIIBI'TU. Dnexrponnas Oubmuoreka. - URL:
https//technolog.bibliotech.ru  mata o6pamenus (10.06.2020). - Pexum goctyma: s
3apErucTpup. NOJIb30BATENEH.
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http://www.academia-moscow.ru/authors/?id=3572
http://www.academia-moscow.ru/authors/?id=3571
http://www.academia-moscow.ru/authors/?id=2375
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D1%83%D1%80%D1%8C%D0%B5,%20%D0%AE%D0%BB%D0%B8%D0%B9%20%D0%AE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

8. IlepeueHb 3JIEeKTPOHHBIX 00pa3oBaTeJbHBIX PecypcoB, HeO0XOAUMBIX JUIsi
OCBOCHUS TUCIMIIIMHBI.

yueOHbIN naaH, PITJI 1 yaeOHO-MeTouecKe MaTepuaibl:
http//media.technolog.edu.ru

AIEKTPOHHO-OMOINOTEYHBIE CHCTEMBI:
C KOMITBIOTEPOB MHCTHTYTA OTKPBIT JTOCTYII K:
«DIEKTPOHHBIN YnTaIbHBIH 321 — bubmoTex» https//technolog.bibliotech.ru
DnekTpoHHO-O0ubIMoTeuHas cucreMa «Jlaub» https//e.lanbook.com

9. MeToauyecKkue yKazaHusi VI 00y4AIOIMXCsl M0 0CBOE HUIO JUCHUILINHBI.

Bce Buapl 3aHATHI MO JUCHHMIUIMHE «AHAIMTHYECKAs XUMUS M (DU3UKO-XUMHYECKH e
METO/IbI aHATM32» TIPOBOASATCS B COOTBETCTBHUH ¢ TpeOoBaHusMu cienyronmx CTII:

CTII CII6I'TA 040-02. KC VYK/IB. Bugbsl yueOHbIX 3aHsTuil. Jlekuus. OOnme
TpeOOBaHUS;

CTO CIIoI'TH 020-2011. KC YKIB. Buas! yuebubIx 3anstuil. JlaboparopHbsie 3aHATHS.
O6ume TpeOoBaHMS K OPraHU3alMH U TPOBEICHUIO.

CTII CIIoI'TU 048-2009. KC YK/IB. Bunsl yueOHbIX 3aHsTuil. CaMocTosTenbHas
nJIaHupyeMas padota ctyaeHToB. OOnme TpeOoBaHMs K OPraHU3aIlUH U MPOBEICHHUIO.

CTO CIIoI'TU(TY) 016-2015. KC YK/B. Ilopsimok opranu3anuu 1 IpoOBEJCHUS 3a4ETOB
U DK3aMEHOB.

[InanupoBaHue BpeMeHHU, HEOOXOIMMOIO Ha M3y4yeHUE MAHHOM AMCLMIUIMHBI, JIydlle
BCEr0 OCYIIECTBJIATh Ha BECh CEMECTp, MpEeAycMaTpHBas MPH 3TOM DPEryISIPHOE IMOBTOPEHHE
IPOMJECHHOI0 MaTepHuana.

OCHOBHBIMHU YCIIOBUSMH HPABUIIBHOM OpraHu3alMy ydeOHOro Ipolecca JUisl CTYIA€HTOB
SBIISICTCS:

NJJAHOBOCTb B OpraHU3aluK ydeOHON padoThI;

CEphEe3HOE OTHOLICHHE K U3YUCHHUIO MaTepuaa;

IIOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHSTHS CTYICHT TOJKEH MPUXOAUTH, HMEs 3HAHUS 110 YK€ N3Y4YeHHOMY MaTepuay.

10. l'[epeqeﬂb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCHOJb3YyEMBbBIX IIPH OCYLIECCTBJICHUN
Oﬁpa?.OBaTeJ'll)HOFO nmpomecca 1mo IMCHUIIJIMHE .

10.1. Und opmanuoHHbIEC TEXHOJOTHH.

B ydeOHOM mpoliecce TO JaHHOW AUCHHMIUIMHE MPEAYCMOTPEHO HCIIOIB30BAHUE
WHGOPMAITMOHHBIX TEXHOJIOTHH

YTEHUE JIEKI U C NCIIOIb30BAHUEM CIIali1-TIPE3CHTALIN;

BI/IIIGOMaTepI/IaJILI;

B3auMo/IeiicTBHE ¢ oOydaronmmucs nocpeactsom IMOC.

10.2. IIporpammHoe o0ecneueHue.
JUis mpoBeNeHMsS 3aHATHM HMEIOTCS IEepPCOHAIBbHBIE KOMIBIOTEPHl € IMPOrPaMMHBIM
o0ecrieyeHneM:
- Windows,
- OpenOffice.
10.3. ba3bl JaHHBIX U HH( OPMALIMOHHbIE CIIPABOYHbIE CHCTEMBbI.
CnpaBouHo-niouckonas cucrema «Koncynabrant-ITmoc»
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11. MarepuajibHO-TeXHMYECKOEe o0OecnedeHHe OCBOEHHUS JUCHUIUVIMHBI B XoJe
peanu3anuu o0pa3oBaTe/IbHON MPOrpaMMbl.
Jns uTeHus nekuui B BUAE NPE3CHTAU UM, JEMOHCTPALIMU BUAEO MAaTEPUAIIOB HCITOJIb3YETCS
MYJIbTUMEIUIHASA TEXHUKA.
Jlis mpoBeaeHus 1abopaTOpHBIX paboT UCHOJIB3YETCs CleAyIolIee 000pyI0BaHUE:
. JJabopaTopHast MeOeb (CTOJIBI XUMUYECKUE, MKA(Pbl BBITSKHBIC, MOWKH )
. Texuuueckue BeChl
. Becbl nyIeKTpOHHBIE aHATTUTUYECKHE
. Becwl ananuTH4eckue
. MydensHbIe m1eun
. CynmunbHble mKagbl
. BropeTku s TUTpOBaHHUS
. Auctunnsarop
9. bunucrumarop
10. T"a30BBI€ rOpEnKU
11. Xumnueckast nocyzia: cTakaHbl TEPMOCTOMKIAE XUMUUYECKHUE, CTEKIISTHHBIE BOPOHKH,
CTEKISIHHBIE MTaJIOYKH, MEpHbIE KOJObI, TumeTkn Mopa
12. AnyH/0BbIE TUTIIN
13. DkcukKaTopsl
14. T'a3oBbiii xpomarorpad «Xpomarek - Kpucramrt 5000»
15. ®orokonopumerpsr KOK-2, KOK-2MIT
16. ®yopumerpsl «KBaHT-6»
17. pH-metpst pH-340, pH-673, pH-673M
18. Ctunockonbl «CHeKkTp»
19. IlepecuuthiBaronme ycrpoiictsa [ICO-2
20. KynonomeTpsbl
21. MarHuTHbIE MEIIAJIKH
[TomemnieHust A7 CaMOCTOATENBHOW PabOTHl O0YYaIONMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBHIO TOAKIIOUeHUs K cetu "MHTepHer" u obOecrieueHHeM JOCTymna B
3JIEKTPOHHYI0 MH(GOPMAIIHOHHO-00pa30BaTENbHYIO CPEy OpraHU3aIiu.

OO LN W

12. Ocob6eHHOCTH O0CBOCHUS AUCHMILNINHBI HHBAJIUAAMHU U JIULAMHU ¢ OTPAHUYE HHbIMHU
BO3MOKHOCTSIMH 310POBbS.

JUis WHBaNMIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSAMH y4eOHBIE IpOIlecC
OCYILECTBJISIETCS. B COOTBETCTBUU ¢ [lonmokeHnem o0 opraHm3anuu y4eOHOro Imporecca Juis
o0yuyeHus: MHBAJIMJIOB M JIMII C OIPAaHMYEHHBIMH BO3MOKHOCTAMH 370poBbsi CIIOI'TU(TY),
yTBEpKIEHHBIM pektopoMm 28.08.2014.

15



IIpmnoxenne Ne 1
K paboueil nporpaMme AUCIMIUIUHBI

(I)OHI[ OL€HOYHBIX CPeaACTB
AJIsl MPOBEACHUA HpOMe)KyTO‘IHOﬁ aTrTeCTanum 1o

JUCHUIIVIMHE «AHAJINTHYECKAA XUMHUA U (l)I/I3I/IKO-XI/IMI/I'-[eCKI/Ie METOJAbl aHAJINU3A»

1. TlepeyeHb KOMNeETEHIUH U 3TANOB UX ()OPMHUPOBAHMS.

Hunexc Oran
Conepxanue
KOMTIC T CHIIIH (bopMupoBaHUS
OIIK-2 Crnoco6eH npuMeHsATH OCHOBHbIE 3AKOHBLI M METO/IbI IPOMEKYTOYHBIH

HCCJIeJOBAHUI €CTeCTBEHHbIX HAYK /LISl Pellie HUsl 32124
npo¢ eccOHAILHOI 1eSITeJJbHOCTH.
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2. Iloxa3areu u KPUTECPHUH OLICHUBAaAHUSA KoOMIIe Te HIUI Ha PA3IMIHBIX J3Talax ux qJOPMI/IpOBaHI/[SI, HKaJa O¢eHUBaHUA

Kon n HaumeHoBaHue [Moka3zarenu cHOpMHUPOBAHHOCTH Kpurepuit YPOBHU COOPMUPOBAHHOCTHU
MH/IUKATOpa JIOCTIDKCHHUS (meckpuIrropsl) OLICHUBAHIISI (ormcaHue BBIPAKCHHOCTH JI€CKPHUIITOPOB)
KOMTIET CHIWH «YIOBIETBOPUTEIIHLHO) «XOPOILO» «OTJIMYHO»
(MOpOroBBbIi) (cpemHmi) (BBICOKHIA)
OIIK-2.13 3HaeT TEOPETUYECKUE OCHOBBI OrtBeTnl HA Nwmeer npencrasienue | opMynupyer 3Haer OCHOBHBIE
Hcronp30Banue ananutrueckoit xumuu (3H-1); | Bompocst Ne 3, | 06 OCHOBHBIX 3aKOHAX, | OCHOBHBIE  3aKOHBI, | 3AKOHBI, MpaBWia U
TEOPETUYECKUX OCHOB 421_11]54173_%%6 npaBuiIax U | mpaBuUia U | 3aKOHOMEPHOCTHU
AHAJTUTUYECKON XUMUH 38,40 : 23 ,48 'K 3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTHU aHAIUTUYECKOU
1 (PU3HKO-XMMUYECKHX ’ AHAIMTUYECKON XUMHH. | aHAIUTUYECKOU XAMUH, 3aIUCHIBAET
3a4eTy 1o
METOJIOB aHaJIu3a JUIst pasneny 1 XUMUH. dopMyIbl oe3
UIeHTU(DUKALHH, O OOK. Mosxert
OoOHapyXeHHUs, OTBETHI HA IIPUMEHUTH 9TH
pasacieHus u Bonpockl Ne 1, 3HAHUS /I PCIICHMS
OIIpeaeICHUS 2,6,11, 12, 15, aHAJIUTUYECKUX
pen
XUMHUYECKUX BEIIIECTB. 16, 19, 21-28, 3ajay.
39-41, 47, 48,
61, 62 x 3aueTy
10 pasaeny 2.
YMeeT UCITOJIB30BATh OTBeThI HA Nwmeer npeacrasnenue o | PaccuursiBaer CaMoCTOATEIHHO
(yHTAMEHTaIbHbIC Borpockl Ne 2, | pacuere pe3ynbTaToB pe3yNbTaThl aHAIH3A, paccuurbIBaeT
NPeJICTABIIEH S AHATHTHYIECKO# é(z), gg, 136, 28- | amanm3a BeleCTB. TPUMEHSET 3HAHKE Pe3yJIbTaThI AHAJIH3A,
XUMUH U151 pEeLleHHs SaL,IeT o Q)y}maMeHramiHHx (bopMyIHpyeT BBHIBOBI.
y TpeICTaBICHUI VYyureiBaeT GpakTopsl,
npakTuyeckux 3aaay (Y-1). pasneny 1 8
: AQHAMTHYECKON XMMHH | BIIMSIIOIINE Ha
TUIs 00'BSICHEHIIS TIOJTyYCHHBIE
OTBeTHI HA
porpochi No 3 pe3yIbTaTOB. pe3yIIbTATHL
=%
4, 7-10, 29, 30,
31 k 3aueTy Mo
pazneny 2.
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Baageer
XUMHYECKOTO

METOJaMU
u  (usmxo-

OTBeTHI HA
Borpockl Ne 1,

HmeeT npesicraBienye o
CYIIECTBYIOLINX

Brnaneet meTomamu
aHaIM3a BEIECTB,

CrocobeH BrIOpaTh
METOJ ¥ TIPOBECTH

XUMHYECKOTO aHAIM3a BEIIECTR 22, 25, 27, 33, | xumMuyecKkux u (pU3UKO- CrocoOeH BBIOPATH aHaJlN3 UCCIIeyeMOro
(H-1). 35, 42 x XUMHYECKHUX METOIAX METOJ aHAJIM3a 1151 BEIECTBA, OLICHUTh
3a4eTy 10 aHaJ3a. peLieHus TOYHOCTb H
pazneny 1. TIOCTABJICHHOM 3aJ]a4y. | JIOCTOBEPHOCTH
TIOJTyY € HHBIX
OTBeTH HA pE3yNIbTaTOB.
BOMpOCkl Ne 5,
17, 18, 20, 32,
42-46, 49-52,
56, 57, 60, 63,
67, 68 x 3aueTy
o pasfeny 2.
Ot4eThl IO
71ab0paTOPHBIM
paboram.
OIIK-2.14 3uaet craHgapTHeie Metoauku | OTBETHI HA Nmeer upencrasienue | [lepeunciser YBepeHHO
IlpoBenenue XHMHYECKOTO u  ¢usuko- | Bompockl Ne 16, | cTaHmapTHeix | OCHOBHBIC — MCTOAMKH | OPHCHTHPYCTCSH B
CTaH/IAPTHBIX XEMEdecKoro anammsa (3H-2): 34, 41, 49-57 X | \ierommkax xuMueckix | XMMHIECKHX 1 (Qi3uKo- | CTAHIAPTHBIX
oreparuii Juis 3aHCTY TO M QuBHKO-XMMueCKHx | XMMHYCCKHX — MeTofax | MCTOAMKAX
OIpEIeTIEHHS COCTAaBA pasneny 1. METOIAX aHAJI3A. amammsa.  OGbscHser | XMMHUCCKUX M (U3HKO-
EIECTR W METepHATOR Otsersi AL PICICTA | L Butupact
Ha X OCHOBC. Borpockl Ne 58, araJHsa pesyJIbTatos. METOJTHKY JIJIsSt
59, 64, 66 x pelLeHusT KOHKpEeTHON
3a4eTy 1o 3amayn. PacckaspiBaeT
pazneny 2. npaBwia pacyera
Pe3yJbTaTOB aHAIM3A.
YMeeT BBITTOJIHATD CTaHIAPTHHIC OTBeTHI HA IIyraer BrlmonssieT aHaams CaMoCTOSATEIILHO
OIIEpALIMH B 3aBICHMOCTH OT BOMPOCHI Ne TI0CJIe10BAaTEILHOCTh BEIIECTB O] BBITIOJTHACT
B ananmsa (Y-2); 13-15, 20, 37 x | neiicTBuii npu KOHTpOJIEM POOONOATOTOBKY U
3a4€Ty 1o MPOBEJACHUN aHAJIM3A MpenoaaBaTes. aHaJIM3 BEUIECTB.
pasueny 1. BEILECTB.
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OTueTsl IO

nabopaTOpPHBIM
paboram.
Baaneer HaBbIKamMu paOoTel ¢ | OTBETHI HA HNmeer cnabuie 3HaeT YCTPOMCTBO U 3HaeT YCTPOHCTBO
aHAIUTHUECKUM — oOopynosanueM | Bonmpocsl Ne 13, | mpencrapienus 06 HOpSIZIOK paboTh HA AHAIMTHYECKUX
(H-2). 14, 33-38, 53- YCTPOMCTBE U MOPSIKE pasJIMYHBIX MPUOOPOB U MOXKET
55, 65 Kk 3auery paboThI HA aHAJIUTHY € CKUX UX UCII0JIB30BATh C
1o Pasieny 2. | apamprHueckux npubopax, Ha COOITIOIeHUEM
nprOOpax. NPaKTHKE JOIMyCKaeT TEXHUKHU
HeOOMNbIIME OIIMOKH. 0e30IIaCHOCTH.

[kana ouenuBanus coorBerctByeT CTO CIIOI TU(TY):
[lo pucuumIMHE TPOMEKYTOUHAS ATTECTAIUsI TPOBOIUTCS B (JOpMe 3aueTa, IKajla OLICHUBAHUS — OMHApHAS («GaUTCHO», «HE 3aYTCHOY)
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3. TunoBble KOHTPOJIbHBIE 32/IaHUS /ISl IPOBe/ie HUSI POME KYTOYHOI aTTecTaluu
3.1 Bompocsl k 3a4eTy

Pazgea 1. «AHauTHYECKAS XHMMUS»

1.

2.

w

O 00

10.

11.

12.

13.
14.

15.
16.

17.
18.
19.

20.

CylmHOCTh TPaBUMETPUYECKOTO aHaiu3a. MeTo[bl OTIOHKM M ocaxieHus. Kparkas
XapaKTepPUCTHKA OCHOBHBIX CTA/IUI B METO/IE OCAKICHHSL

[lpyHIMT  BBIYMCICHUS  PE3YIBTaTOB  TPAaBUMETPHUYECKOro  aHanu3a. [loHATHE O
rpaBUMETPHYECKOM (pakTope.

Ocaxaaemas u rpaBuMeTpryeckast GopMbl ocazika. TpeOoBaHuUs, IPEIbSBIIEMbIC K HUM.

. TepMomleaMqucxasI U KOHLCHTPALIMOHHAA KOHCTAHTAa PaCTBOPHUMOCTU (HpOI/I3BeI[eHI/IC

pacTBopuMOCTH ). PacTBOpHMOCTb OcajKa.

. YciaoBue O6p330BaHI/IH U PpacTBOPCHHUA OCaaKa. VcioBue KOJIMYECTBEHHOTO OCaXKACHHU A

OIMpCACIIICMOTI0 NOHA.

. PaCTBOPI/IMOCTI) oCajJika B €T0 HACbIILICHHOM paCTBOPE MpPU OTCYTCTBUU HM30BITKA oCaauTEIId U

npu M30BITKE oCaauTCIIA.

. BnusHMEe MOCTOPOHHUX 3JIEKTPOJIUTOB (MOHHOM CHJIBI pacTBOpa) Ha PaCTBOPUMOCTH OCAJIKa.

«Conesoit rpexTy.

. BrnusHue Temneparypbl U IpUPOABLI OCAAUTEIA HA PACTBOPUMOCTD OCaKa.
. Briusiaue pH 1 KOHKypUpyIOIMX peakiuii KOMIIJIEKCO0Opa30BaHUs Ha pAaCTBOPHUMOCTH OCaJIKa

(KaueCTBEHHBIN acCIEeKT).
YcnoBus moydeHus: KpUCTAIUIMYECKUX ocaakoB. CriocoOwl ykpynmHeHus: yactull. Ctapenue
(co3peBaHmE) KPUCTAITUTMYECKUX OCaAKOB. OCaKIeHNE U3 TOMOTEHHBIX PACTBOPOB.
VYcnoBust monydenuss amopdHbIx ocanakoB. OOpazoBaHHMe W KOAryaslus KOJUIOMIHBIX
pactBopoB. IlenTu3anus ocaaka.
3arpsi3HEHHE OCAJKOB MpHUMecSIMH. BuIbl COOCaXICHHS:  aicopOIus, OKKIIO3HS,
n3omopdusm. [locneocaxxnenrne. CriocoObl YMEHBIICHUS COOCAKICHUSL.
@uibTpoBaHUE 0caAKOB. Bubl punbTpos.
[IpombiBanue ocankoB. TpeOGoBaHUs, TPETBABISEMbIE K JKUIKOCTH JJIsl TPOMBIBAHUSA
KPUCTAJUIMYECKUX U aMOP(HBIX OCA/IKOB.
BricynmBanue u mpokaJuBaHHUE OCaIKOB.
[IpuHOMTIHATEHBIE OCHOBBI METOJIOB TPaBUMETPHYECKOTO orpeneneHus. Cxema aHamm3a,
YpaBHEHHE PEaKIUil, CTPYKTypa Ocajika, 00OCHOBAHHE YCIOBHUH MOMYyYSHHS OCAXKIAAEMOU U
rpaBUMETPHYECKON (GopM ocaaka (YUCICHHBIE 3HAYEHUS PELENTYpbl HE 3allOMHHATBH),
MPUHITUTIBI 3arps3HEHUS 0CaJKa ¥ MEPHI TI0 €r0 YCTPAaHEHHIO, BBIOOP MPOMBIBHOM KHJIKOCTH,
BBIYMCIICHHE PE3yIbTaTOB aHAIIM3a [IPU ONPEICICHUH CIEeIyIONMX BEIIECTB:

a) Oapus B BuJe cynbdara Gapus;

0) cepbl B paCTBOPUMBIX Cy/b(arax;

B) KaJIbIUsl OKCAIAaTHBIM METO/IOM,;

r) Maraus GocaTHBIM METOJIOM;

J1) KaJbIUs ¥ Mar{us pv COBMECTHOM ITPUCYTCTBUU;

€) HUKels B CTalH;

) aJTIOMUHMUS (OCaIUTENb — TMAPOKCU]T AMMOHUS; 8-OKUXUHOJIMH);

3) ’kene3a B coiu Mopa (ocaauTenb — THIPOKCHUT aMMOHUSA);

M) XJIOpa B paCTBOPUMBIX XJIOPHAAX.
Cyumocts TUTpUMeTpUueckoro aHanusa (TA).
TpeboBaHus K peakiusM, HCIOJIb3yeMbIM B TA.
OcHoBHble moHsATUS TA: THUTpOBaHHWe, CTaHIAPTHBIM pacTBOp, TUTPAHT, TOYKa
HKBUBAJICHTHOCTH, KOHEYHAs] TOUYKAa THTPOBAHMS, HHIUKATOP, SKBUBAJICHT, YUCIIO U (AKTOP
SKBUBAJICHTHOCTH.
Crioco0bl PUTOTOBJICHUSI CTAHIAPTHBIX paCTBOPOB. PacueTsl, CBsI3aHHbBIE C IPUTOTOBIICHHEM
CTaHJAPTHBIX PACTBOPOB.
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21.
22.
23.
24.

25.
26.

217.
28.

29.

30.

31.
32.

33.

34.

35.
36.

37.
38.

39.
40.

41.

42.
43.

44,
45.

46.
47.

48.

49.

50.

[lepBuunble cTaHapThl (YCTAHOBOYHBIE BEIIECTBA) U TPEOOBAHUS, MPEIbIBISIEMbIE K HUM.
Bropuunsie ctanaapThl, GrKcaHambl (CTaHIAPT-TUTPHI).

Crioco0bl OTJEBPHBIX HABECOK U MUTIETUPOBAHMUSL.

CnocoObl BbIpaskeHUsI KOHLIEHTPAIMU CTaHJAPTHBIX PAaCTBOPOB.

Knaccudukanus THTpPUMETPUUYECKUX METOAOB MO TUILY PEAKIIMU TUTPOBAHUS U 110 TEXHUKE
TUTPOBAHUS.

CynmocTh mpsAMoro, 00paTHOTO TUTPOBAHUS U TUTPOBAHU ST 3AMECTUTEISL.

PacueT pe3ynpTaToB npsiMoro, 00paTHOro TUTPOBAHUS U TUTPOBaHUsI 3aMecTUTeNs. [IpuHun
SKBUBAJIEHTHOCTH (3aKOH 3KBUBAJICHTOB).

CymHoCcTh MeTOJa KUCIOTHO-OCHOBHOTO THTPOBAHHUS.

Pacuer u mocTpoeHue KpUBOW TUTPOBAHMS CHIIBHOM KHCIIOTHI (OCHOBAaHMS) CTaHIApTHBIM
PacTBOPOM CHUIIBHOTO OCHOBAHHUSI (KUCIIOTHI).

Pacyer u moctpoeHue KpUBOW TUTPOBAHUS CJIa0OW KUCIOTHI (OCHOBAHMS) CTaHIAPTHBIM
PacTBOPOM CHJIBHOTO OCHOBAHUS (KUCIOTBHI).

Cxa4yok TUTpOBaHMS U (PAKTOPHI, BIMSIONME HA €0 BeNWuyuHy. PacueT ckauka TUTpOBaHUS
IIPH 33JaHHOM OIYCTUMOM MOTPEIIHOCTH TUTPOBAHUS.

KucnotHo-ocHOBHBIE UHAUKATOPHI. IoHHAs Teopus NHAUKATOPOB.

WuTepBan mnepexona OKpackd MABYXIIBETHBIX WHJAWKATOPOB U IOKa3aTelb TUTPOBAHUSL
[TpuHun BeIOOpa KUCIOTHO-OCHOBHOT'O MHIMKATOPA.

CynmHocTh MeTOJa OCaJAUTEIBHOIO THUTPOBAHUS HA MPUMEPE AapPreHTOMETPUUYECKOTO
TUTPOBAHUSL.

OmnpeneneHue XJIOPUI-UOHOB METOJOM apreHTOMETPUYECKOTO THUTPOBAHMS IO CIIOCOOY
Mopa, @onsrapaa u dasuca.

CymHoCcTh METOJa KOMIIEKCOHOMETPUYECKOTO TUTPOBAHMUS.

Kommnekcon Il (Q4TVK) wommnekcon Il (34TA) m ux cBoiictBa. ®opMbl HOHHOTO
cocrostuust 3/[TA B 3aBucumoctu oT pH pactBopa.

[IpuroroBnenue u crangapTuzanus pactsopa I/1TA, ycTaHOBOUHBIE BEILIECTBA.

Peakuun xoMmriekcooOpa3oBaHHsT MOHOB METAJUIOB pasHoro 3apspa ¢ 3/JTA Ctpoenue
KOMILJIEKCOHATOB METAJUIOB.

@akTophbl, BIUSIONME HA YCTOUWYUBOCTh KOMILJIEKCOHATOB METAJIIOB.

MeTtannoxpoMHble WHAUKATOPbl M NMPUHLMI UX JIEHCTBUS HA IPUMEPE 3PHUOXPOMOBOIO
yepHoro T.

TexHuKka KOMILUIEKCOHOMETPUYECKOTO THUTPOBaHUS: TMpsMOe OO0paTHOE, KOCBEHHOE
TUTPOBaHUE, TUTPOBAHUE 3aMeCTUTENS. [IpuMepsl U pacder pe3ynbTaToB TaKUX CIIOCOOOB
TUTpOBaHUsA (ONpeAeICHUEe MOHOB I[MHKA, MarHus, aHUOHOB, OPTaHUYECKUX COETUHEHMUI,
KECTKOCTHU BOJIbI).

CylmHoCTh METO0/1a OKUCIUTENBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS.
OKuCIUTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKUMU M OKUCIMTEIbHO-BOCCTAaHOBUTEIbHBIN
norenuuan (OBII). YpaBuenue HepHcra.

CranaapTHBIN, HOpMaBHBIN U YCIOBHBIN ((PopmanbHbli, peanshblii) OBIL

®daxkropsl, Baustonme Ha BenuunHy OBII (pH pactBOpa, oOpa3zoBaHne MaaopacTBOPUMBIX
COEIMHEHHUM U JIp.).

Pacuer u mocTpoeHne KpUBBIX OKMCIUTEIbHO-BOCCTAHOBUTEIBHOTIO TATPOBAHUS.

CKa4oK TUTPOBAHUSA B METOJE OKHUCIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS U (JAKTOPHI,
BIIMSIIOIME HA €T0 BEJIUUUHY.

WHIuKaToOpel B METOJIE OKHCIHMTEIbHO-BOCCTAHOBHTEIBHOTO THTPOBAHUS: OOpaTHUMBIE,
HeoOpaTUMbIe, Crielu pruyeckue.

[lepmanronatomerpusi.  Cranpmaptabiii  pactBop  KMnOs, ero  mpuroToBliieHHE,
CTaHAapTU3aIUs U XpaHEHUE.

Onpenenenue  BOCCTAaHOBHUTENEM  METOJAOM  MPSIMOIO  [E€PMAHTaHATOMETPHYECKOIO
tutpoBanus (Ha npumepe Fe(ll)).
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ol.
52.
53.
54.
55.

56.

57.

OmnpeeneHne OKUCIUTENCH METOJIO0M OOpaTHOrO MEePMaHTaHATOMETPHUYECKOTO TUTPOBAHUS
(aa mpumepe MnOy).

[TepmaHTaHaTOMETPHYECKOE OIpeIeTICHHE MOHOB METaJUIOB, 00pasyromux
MaJIopaCTBOPUMBIE OKCaIaThl, METOJIOM TUTpOBaHus 3amectutels (Ha mpumepe Ca(ll)).
Homomerpus. CrangapTHELi pacTBop Hoa (l2), IPUroTOBNEHNE, CTaHAAPTH3AIK.
Monomerpuueckoe onpeseneHue BocctanosuTeneit (Ha mpumepe As(I11)).

Wonomerpus. CraugapTHbIil pacTBop THOCymbdata Hatpus (NazS203), €ro MPHrOTOBICHHE,
CTaHIapPTU3AIIMS U XPAHCHHE.

Momomerpuueckoe OIpeeneHne OKUCIUTENeH CIoco0OM THUTPOBAHHS 3aMECTHTENs (Ha
npumepe As(V), Cu(ll); cumsabIx Kucmot; nonoB metawioB (Ba(ll), Pb(ll)), ob6pasyrommx
MaJIOpacTBOPUMBIE XPOMATHI).

Huxpomaromerpusi. Onpenenenue Fe(ll).

Pa3ned 2. «DU3UKO-XUMHUYECKHE METOAbI AHAJIN32»

1.
2.

B oo~

12.

13.
14.

15.
16.
17.

18.

19.
20.
21.
22.

23.
24.
25.
26.
217.

0.

DJIEKTPOHHBIE CIIEKTPHI MOMIOMICHUS MOJIEKYI.

OcHOBHOW 3ak0oH cBeTonoroueHusa. OnTudeckas MIOTHOCTh. [IpaBuiio alqUTUBHOCTH
ONTUYECKUX MIOTHOCTEH.

[IpOoYHOCTH OKpAIIEHHBIX COETUHEHUN U €€ BIIMSIHUE Ha YyBCTBUTEIBHOCTh U TOYHOCTD
(hOTOMETPUUYECKIX OTPEICTCHUH.

ITocTostHCTBO cocTaBa OKpalleHHBIX coequHeHu. [[puunHbI HapyllleHusI cOCTaBa 1
yclioBUs (POTOMETpUPOBAHHUS, 00ECTIEUYMBAIOLIIE OTHOCUTEIEHOE TOCTOSIHCTBO COCTaBa
OKpAICHHBIX COEAUHEHUI.

Cnekrpodoromerprdeckuii 1 (JOTOKOJOPUMETPHICCKUI aHan3bl. Pazmuuue.
[Ipeumymectso.

CrnexrpanbHas 00J1acTh, B KOTOPOM HEOOXOMMO IPOBOIUTH (POTOMETPUUECKOE
onpeneneHue. Bo3aMoHbIe BapuaHTHI.

Ceerodunbtpsl. HazHauenue u mpaBuiia ux BeiOopa.

Be160p pearenta ais npoBeneHus GoToMeTpuueckoro anainuza. Kpurepuu Boioopa.
Bnusaue pH pactBopa Ha pe3ynbTaThl (POTOMETPHUYECKOTO OIMpEAeTIeHUs.

Be10op onTHManbHBIX YCIOBHH MPOBEACHHS (POTOMETPUYECKOTO aHAN3a.

Mexann3sm Bo3HHKHOBeHUS VK -criekTpoB.

Kaxkue Tumnbl konebaHuii MOTYT MPUCYTCTBOBAThH B MoJiekynne? Kakue koneOaHusi aTOMOB B
MoJiekyie nposisisitores B K- ciekrpe.

VYerpoiictBo u npuHiun aercreust UK- cnekrpomerpa.

Oxapaxrepu3yiite ucrounuku MK — nsnydenus. Kakue tpeboBanus kK HUM
IPENBSABIISIOTCS.

XapakrepuCcTUYECKUEe YaCTOThI, OT Yero 3aBUCHT ux nosokenue B UK — cnekrpe?

Yro Ttakoe “001acTh OTHEYATKOB HayblieB”? J[Jis uero oHa UCIOJIb3yeTCsl.
KauectBennsiit ananus merogom MK — criekrpockonnu. Kak npoBoauTcs onpeaeaeHue
KaueCTBEHHOIO COCTaBa CMECU BEILIECTB, UACHTU(UKAIMS YHCTOTO BellecTBa ?
KonunuectBennsiit ananus MetooM VK- criekTpockonuu 0AHOTO BEUIECTBA U CMECE
BEILECTB.

[loHsiTHE NFIOMUHECIIEHIINU.

Knaccudgukanus MeTo10B JIIOMUHECIIEHTHOTO aHAIIN3a.

Chopmymupyiite npaBuiio Ctokca — Jlommens.

CBs13b MEXKIy CIEKTPOM MOMIOUICHUS U JIOMUHECUEHIIMU MoJIeKyibl. [IpaBuio
3epKaJIbHOM cuMMeTpuu (paBusio JleBumHa).

Bu el TymeHus: IrIOMUHECHEHIINY.

KBaHTOBBII BBIXO TFOMUHECHEHIIMU. [IyTH ero moBbIeHU .

Ornpeznenenne KOHIEHTPALMHU BELIECTBA 110 €10 JIOMUHECLICHIINU .

MexaHu3M BO3HUKHOBEHHUS aTOMHBIX SMUCCHOHHBIX CIIEKTPOB .

[[InpuHa criekrpanbHOM JIMHUU. Bubl yHmMpeHus CiekTpaabHON JTUHHUH.
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28.
29.

30.

31.
32.
33.
34.

35.

36.

37.
38.
39.
40.

41.

42.
43.

44,
45.
46.
47.
48.
49.
50.

51.
52.
53.
54,

55.
56.

S7.
58.
59.

60.

61.
62.
63.
64.
65.

AHaNMTHYECKN I CUTHAJI 1711 KAYECTBEHHOTO M KOJIMYECTBEHHOI'O CIIEKTPAJIBHOTO aHaJIM3a.
CrnexrpanbHble IOMEXHU, BIUSIOIME HA UHTEHCUBHOCTb CIIEKTpaJIbHOM iuHUU . [Tytn nx
ydera.

PU3UKO-XMMHYECKHE ITIOMEXH, BIMSIONME HA HHTEHCUBHOCTD CIIEKTPaIbHOM TUHUU . [Ty
UX YCTpaHEHHUS.

CnocoOb! onpeesieHHsi KOHIIEHTPALlMU B YMUCCHOHH OM CIIEKTPaIbHOM aHAJIM3E.
®orometpus naameHu. OcoOOEHHOCTH U MPEUMYIIECTBA ITOTO METOAA.

Atomu3zaropsl. 1IX poisib B aTOMHO-2MHCCHOHHOM aHAJIM3E.

[lnaMs kKak HCTOUYHMK BO30OYKIECHUS SMUCCUOHHBIX CIIEKTPOB, KOTAA UCIOJIb3YETCSl.
[IpenmymiecTBa M HEAOCTATKU.

Dnekrpuyeckas ayra U MCKpa KaK MCTOUYHHUK BO30YXKIEHUSI SMUCCHOHHBIX CIIEKTPOB, KOT/Ia
ucnonb3ytoTes. [IpenmyiiecTBa U HEIOCTATKU.

HNuaykTuBHO- CBsI3aHHAA IJ1a3Ma Kak MCTOYHUK BO30YK/IEHUSI SMUCCHOHHBIX CIIEKTPOB,
Korza ucronb3yercs. [IpenmyiecTBa U HETOCTATKU.

OCHOBHBIE TUIIBI CTIEKTPAJIbHBIX MPUOOPOB, MPUHIINI UX ICHCTBUS U HA3HAUEHHUE .
Metoap! peructpanuy ciekTpoB. CpaBHUTE UX JOCTOMHCTBA U HEIOCTATKH .

Bu el pairoakTUBHOTO U3IY4EHHUs M BUBI PaJMOAKTHBHOIO pacraja.

3akoH pagnoaKkTUBHOIO pacnaga. [laite onmpeneneHne noCcTOAHHOM pacnajaa, nepruoa
noJiypacrnasia.

Ha xakux MexaHu3max B3anMOJEHCTBUSA U3TYYEHHS C BELIECTBOM OCHOBAHBI BaXKHEUIIINE
METO/Ibl PETUCTPALIMY U3JIYYCHUA. Y CTPOMCTBO M MPUHIIUII ACHCTBUS cueTunka [ eiirepa.
KonunuecTBeHHOE OlIpeieIeHNE AIEMEHTOB 110 UX ECTECTBEHHO I paIMOAKTUBHOCTH.
MeTtopl, OCHOBaHHBIE HA UICKYCCTBEHHOM (HaBEIEHHOM ) paJMOAKTUBHOCTH.
AKTUBaIIMOHHBIN aHanu3. [[penMyliliecTBa U HEIOCTATKA METO/A.

Pagnomerpuueckoe tTutpoBanue. CylHOCTb, IPEUMYLIECTBO M HEJOCTATKM METOJA.
Merton nzotornHoro pazoasiaeHus. OCOOEHHOCTH, TPEUMYITIECTBO M HEAOCTATKA METO/A.
CniocoObI KmaccuUKaIuy XpoMaTorpaduecukx METOJIOB aHaJK3a.

Bugpr xpomatorpamm. Crioco0 uX mpecTaBlIeHUs.

XpomaTorpaguuekue mnapaMeTpbl, XapakKTepU3yIolHe MOBEJICHNE BEIIECTBA.
KunkoctHas pacnpenenuTenabHas XpoMarorpadus U ee OTIUYNE OT SKCTPAKIUU.
CymmHocts HOHOOOMEHHOM xpomartorpaduu. MOHUTHI 1 BX (U3UKO-XUMHUUYECKUE
CBOMCTBA.

Ocagounas xpomarorpadusi U ee BApHaHTHI.

CymmHocTh ¥ BUIBI Ta30BOM Xxpomarorpaduu. MexaHu3Mbl pas3lesieHusl.

["a30BbIi XpoMaTorpad M ero OCHOBHBIE Y3JIbl.

JleTexropsl, UcIoNb3yeMble B ra30Boil xpomarorpaduu. Karapomerp. YcrpoiicTBo u
00J1aCTh MPUMEHEHHUSL.

YcTpoiicTBO 1 001aCTh PUMEHEHHUS MIIa3MEHHO-UOHU3aLMOHHOTO JIETEKTOPA.
[Ipumenenue razoBoit xpomarorpaduu Ajs KAUECTBEHHOTO M KOJIWYECTBEHHOIO aHAJIN3A.
AHaTUTUYECKUE CUTHAIBI.

Krnaccuduxanus 31eKTpoXuMUYECKUX METO/I0B aHaIn3a.

[Ipsimass moTeHMOMETpUs (HOHOMETPUS).

[Norenunomerpuueckoe TuTpoBanue. CriocoObl HAXOKIAEHUS KOHEUHON TOUKU
TUTPOBAHUSL.

[onsiporpaduueckuii ananu3s. Bua nonsiporpaduyeckoil kpuBoil. OCTaTOUHBIH,

Ty MOHHBINA, TpeaenbHbINA TU((Yy3MOHHBIN TOKH.

OcHoBa kauecTBEeHHOTO Mossiporpaduueckoro ananusza. [lonsporpaduueckuii criekrp.
KonnuectBennslii mosisiporpaduueckuii anaan3. CriocoObl HAX0XKIEHHSI KOHLEHTPALIUH.
Bu el coBpemennoii nonsporpaduu (auddepeHunanbias, pa3HOCTHAsL, THBEPCUOHHAs).
AmMriiepomeTpudeckoe TUTpOBaHUE. DOPMbI KPUBBIX TUTPOBAHUSL.

OCHOBBI KyJIOHOMETPUUYECKOTO aHaIu3a. AnnapaTrypa i IpOBEACHUS
KYJIOHOMETPUYECKOTO aHaJIU3a.
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66. Ilpsmas kymornomerpus. OnpeneraeHre BBIX0a IO TOKY.

67. CymHOCTh KyTOHOMETPHYECKOTO TUTpOBaHUsA. OCOOEHHOCTH U JOCTOMHCTBA 3TOTO
MeTo/1a.

68. MeTtponornveckue U aHATUTHICCKUE XapaKTEPUCTUKHA (DU3UKO-XUMUYECKAX METOIOB.

4. 3apaHusl 1JIS KOHTPOJIbHBIX PadoT.

KonTponbnasi padora Nel.

Bapwuanr 1.
1. Y3 oOpa3ma Texauueckoro cyinbduaa Hatpus, maccoi 0,2135 r mocye psaa oneparuii moay4eHo
0,4621 cynbdara Oapus. BelancanTh MacCOBYIO JIOJIO CyIb(HAa HATPUsS U cepbl B 0OpasLe.
2. Kakoii katuoH OyAeT OCa)KAAaTbCs MEPBBIM IPHU MOCTEIIEHHOM MpuOaBIeHUHU pa30aBIECHHOIO
pacTBOpa cyibhara aMMOHHMS K pacTBOpy, coaepxariemy 20 Mr/a nonoB 6apust u 500 Mr/n HoHOB
ceuHua? Ilpu kakoil KOHLEHTpauuu Cylb(aT-HOHOB HA4YHETCS OOpa3oBaHUE BTOPOTO
ocanka? Jlma BaSO4 IIP°=1,1-10"10, JTna PbSO4 IIP°=1,6-108.
3. Bbrluucnuth pactBopuMocTh xpoMmarta Oapust (BaCrO4) mpu pH = 1. CpaBHute c
pactBopuMocThi0O B Boge. Jma BaCrO4 TIIP° = 1,2:1010, Crynenuarsie KOHCTaHTBI
aucconuanuu xpoMosoi kucnotsl (H2CrO4)K:1 = 1,610 u K2=3.2-107.

Bapuanr 2.
1. Kakoit o6vem 0,2M pactBopa H2SO4 tpebyercss mist ocaxaeHust Oapusi U3 pacTBOpa,
conepxkariero 2,5 r BaClk-2H207?
2. Cvmemanu 220 v 0,001M pactBopa ximopuaa xaneiust 1 130 it 0,002M pactBopa okcanata
aMMOHHs. BerauenuTs Maccy Kanbius B pactsope. s CaC204 TIP°=23-10°.
3. Beruncinuth pacTBOPUMOCTh Ocajika xiopuaa cepedpa B 0,01M pacTBope COSIHON KHCIOTHI €
y4éToM 00pa3oBaHus XJIOPUIAHBIX KOMILIekcoB cepebpa. s AgCl TTP° = 1,8-10719. Tlonusie
KOHCTaHTHI yCTOWYMBOCTU KoMmILiekcoB: B1=1,0-103 u B2=1,0-10°5.

Bapuanr 3.
1. 0,20 r cnnaBa, conmepxamero mo macce 20% cepebpa, pactBopunu. Monsl cepebpa u3
noaydeHHoro pacteopa ocaawmm 0,30M pacrBopom KCI. Kaxkoit 00bem ocamutens motpedyercst
JUTS 9TOM omeparuu?
2. KakoBa OyzeT morepst Macchl ocajika cyibdara cBUHIIA TpU mpoMbiBanuu ero 200 M 0,003M
pactBopa (NH4)2S04? s PbSO4 TIP° = 1,6:10°8.
3. Berauciuts pactBopumocts ocaaka AGSCN B 0,01M pactBope NH4SCN ¢ yaerom u 6e3 yueta
koMmiuekcooOpasoBanus. Jus AQSCN  IIP° = 1,0-10712. [TonHble KOHCTaHTHI YCTOMYUBOCTH
POJaHMIHBIX KOMILIEKCOB cepebpa: PB1=5,6:10% u B2=3,0-108,

Bapuanr 4.
1. BeruncanThe Maccy HaBECKM CHUJIMKATa C MacCOBOM AoJei kpeMHus 18%, KOTOpylo HYXHO
B3Th Ui moaydeHus 0,0724 r npokaneHHoro ocaaka SiO2.
2. Ipu xakol KOHIEHTPAIMHU IIEI0OYH HAYHETCS OCAaXAEHUE IMapokcuaa marnus usz 1,2-102M
pactBopa xtopuaa Maraus? Jlng Mg(OH). TIP° = 6,0-10719.
3. Boruncnuth pactBopuMocTh okcanara kanblus (CaC204), eciu pacTBOp Ha OCAAKOM HMEET
pH = 3 u wu30biTounylo KoHUEHTpauuio okcanaT - uoHOB 0,01 momp/n. s CaC204

IP° = 2.3:10°. CryneHvatsle KOHCTaHTHI auccoruanuu maseneBoil kuciorel (H2C204):
K1=5,6'102 u K2=5,4-10".

Bapuanr 5.
1. MaccoBas nonst cepsl B yrite coctasisier 0,5%. Kakyro HaBecKy yrisi HEOOXOIMMO B3STh JUIS
aHanm3a, yToOs! nomyduts 0,19 r ocanka cynbdara Oapus?
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2.5,0 M1 0,05M pacTtBOpa cepHoii kucaoThl pazdasmim A0 1,0 1 u 3arparuinu 300 M1 mOJIy4€eHHOTO
pactBopa Ha mnpomeiBaHue 0,40 r ocagka cynbdata Oapus. BbIYMCIUTE MaccoBYHO [OIIO
PacTBOPEHHOIO 0Ca/Ka, CYMTAs HACBICHHE pacTBopa nonubM. Jns BaSO4 TTP° = 1,1-10-10,

3. Berauciuth pacTBOPUMOCTH cyabdara Oapus: a) B Boge; 0) B 0,1M pactBope HCI (yuects
piusaue pH). lng BaSO4 ITP° = 1,1-10719, Koncranra qucconuanun H2SO4 K2 =1,2-102.

KonTpoabHas padora Ne2.

Bapuanr 1.
1. Kaxoit 00bém pactBopa ¢ MaccoBoit noneit NHz 12% u mmotnoctsio 0,95 r/cM® Tpebyercs s
npurotoBiienus 8,01 2,0M pactBopa? Kakoe 3HaueHME UMEET TUTP NPUTOTOBJIEHHOTO pacTBOpa
aMMHMaKa 110 XJIOpOBOJOPOAHOM KrcioTe (TNHy/HCI)?
2. K 20,00mn anammsupyemoro pactBopa Na2CO3 mpuwmm 30,00m1 0,2040M craHaapTHOTO
pactBopa H2SO4 u ynamunu CO2 kunssuennem. Ha THTpoBaHue octaTka K cJIOThI omwio 15,12mm
crangaptaoro pacrBopa NaOH. VYcranosneno, uro 1,000mn pactBopa NaOH skBuBajieHTeH
1,010m pactBopa H2SO4. Beraucnuts mMomnsipayro kormeHTpanuio Na2CO3 B aHamm3upyeMoM
pactBope. Hanunmre ypaBHeHuUs peakuuii.
3. Paccuutars u nmocrpouth KpuByro TuTpoBaHusa 10mun 0,1M pactBopa NH4OH (s NH4OH
K=1,76.10"°)0,1M pactBopom HCL. PacueT BBIOMHUTE 171 TOYEK, Koraa nobasieno 0; 99,9; 100;
100,1% TtuTpaHTa OT SKBUBAJIEHTHOI'O KosinyecTBa. BoiOpath nHaAnKaTop. Kakyto okpacky nmeer
WHJIMKAaTOp B HaYaJIbHOM U KOHE4YHOU Touke TuTpoBaHus (KTT)?

Bapuanr 2.
1. Kakoit 00B¢M BOIBI HY)KHO M00aBUTH K 1 11 pactBopa ¢ maccoBoit moneit HNO3 30%, uToOs
noiayauts 3% pactBop?
2. HaBecky cMecu MuHepaibHbIX coielt Maccoii 0,9500 r BHeciu B pacTBOp ILEIOYU U OTOTHAIIN
NHs, nponryctus ero B 50,00mi 0,2060M pactBopa HCL Ha TuTpoBaHue ocTaTka KMUCIOTHI MOIUIO
6,25M1 0,2010M pactBopa NaOH. BerurciauTh MacCOBYIO JIOJIO a30Ta B CMECH.
3. IloctpouTts kpuByto TutpoBanus 10 ma 0,1M pactBopa HNO3 0,1M pactBopom NaOH. Pacuer
BBITTOJIHUTH JUIsl TOYEK, Korjma po6asieHo 0; 99,9; 100; 100,1% TuTpanTa OT 3KBUBAJIECHTHOIO
kosimuecTBa. BeiOpare nHnkarop. Kakyro okpacky umeeT WHAMKATOP B HaYaIbHON W KOHEYHOM
TOYKE TUTPOBAHUA?

Bapuanrt 3.
1. Kaxkoit 066éM SM pactBopa H2SO4 crienyer nobasuts k 51 0,1M pactBopa, 4ToOBI MOTYIUTh
0,3H pactBop?
2. K pactBopy (NH4)2SO4 nobasuu 25,00mi1 0,1132M pacteopa NaOH u kumnsrdeHuEM yIainiiun
NHs. Ha tutpoBanue ocratka NaOH nomwio 5,70mn 0,1347M pactBopa HCL Beraucnuts maccy
(NH4)2S04 B pactsOpE.
3. Iloctpouts kpuByto TutpoBanus 10 mu 0,1M pacrBopa HCl 1M pactBopom NaOH. Pacuer
BBITIOJTHUTH I ToueK, koraa aobasieno 0; 99,9; 100; 100,1% TuTpaHTa OT 3KBHBAJICHTHOIO
kosimuecTBa. BeiOpare nHaukarop. Kakyro okpacky umeeT WHAMKATOp B Ha4YaIbHON M KOHEYHOM
TOYKE TUTPOBAHUS?

Bapuanr 4.

1. Kakoiif 066éM Bozbl HYxHO 100aBUTh K 0,111 0,38M pactBopa KOH, uTo0b!I OITy4UTH pacTBOP
KOH ¢ tutpom T(KOH) = 0,0056 1/mn?

2. IIposenu peakuuto 0,30r cmecu ¢ maccoBoit noisieid Na2CO337% u NaOH 42% ¢ 25mn 0,24M
pactBopom HCI Kakoit 06sém 0,1 1M pactBopa NaOH noiinér Ha TUTpOBaHME N30BITKA KUCIOTHI?
3. Moctpouts kpuByto TutpoBanus 10 mi 0,1M pacrBopa HCI 0,1M pactBopom NaOH. Pacuer
BBIMTOJIHUTE JUIsl TOYEK, Korjma moOarieHo 0; 99,9; 100; 100,1% TuTpaHTa OT 3KBUBAJIECHTHOIO
KonmyecTBa. BeiOparh nHaukatop. Kakyto okpacky MMeeT MHAMKATOp B Ha4aJdbHOW U KOHEYHOMU
TOYKE TUTPOBAHUSA?

25



Bapuanr 5.
1. Kakoii 006béM pactBopa ¢ mMaccoBoii moneii H2SO4 4,9% u motHocteio p=1,0 r/cM® Hy)HO
no6aButh k 1011 0,1H. pactBopa H2SO4, uTo6b1 momyunts 0,1M pactBOp?
2. Kakoit o6bém 0,10M pactBopa HCI TtpeOyercs B34Th A HeHTpanu3alMM aMMHaKa,
BeIzesiemoro u3 0,5000r BemecTBa ¢ MaccoBoit qoeit azora 4%, 4ToObl Ha TUTPOBAHUE U30BITKA
HCI nonwto 5,0mi 0,11M pactBopa NaOH?
3. IloctpouTts kpuByto TutpoBanus 0,1M HNOs pactopa 0,1M pactBopom NaOH. Pacuer
BBITTOJIHUTH JJIs1 TOUEK, Koraa modasieHo 0; 50; 99,9; 100; 100,1% TuTpanTa OT SKBUBAJICHTHOTO
KonuyecTBa. BeiOpaTh MHIMKATOP.

KonTpoabHas padora Ne3.

Bapuanr 1.
1. K 0,2132 t pynsr ¢ maccoBoit goieir MnO2 8,68% mnobaBunu cepHyro kuciaoty u 19,65 mi
0,1215H. pactBopa H2C204. Kakoit 06vem pactBopa KMnO4 moiiner Ha TUTpOBaHUE W30BITKA
H2C204, ecnmu mo panubM apyroro ananusa Ha 25,00 ma pactBopa H2C204 uner 21,44 min
pactBopa KMnO4? Hanunmre ypaBHEHUS peakiui.
2. Paccuutarh moTeHIMAN Il CTENEeHU OTTUTpoBaHHOCTU T = 90%; 100% s TUTpOBaHUS
pactBopa mpBeneBoi kuciaoTel (H2C204) cTanmapTHBIM pacTBOpOM I€pMaHTaHaTa Kajus
(KMnOg).
3. YpaBuenwne Hepucra. @opmanbHblii moTeHITHAI. BiusHue 00pa3oBaHus TPYIHOPACTBOPUMBIX
COCMHEHMH Ha 3HAUYeHU e MOTeHIIMala (0caJoK 0Opa3yeT BOCCTaHOBJIEHHAs (JopMa mapsbl).

Bapuanrt 2.
1. K pactBopy, conepxamemy 0,2268 1 KCIO3 no6asumu 48,35 mia 0,1980M pactBopa FeSO4 ,
Ha TUTpOBaHHE N30bITKa KoToporo mouwio 11,27 miu 0,1088H. pactBopa KMnO4.
Beruncnuts maccoByto pomo KCIO3B cmecu. Hanucats ypaBHEHHS peakiui.
2. PaccunTaTh NOTEHLIMAJI B TOYKE SKBUBAJIEHTHOCTH IpH TUTpoBaHuu FeSO 4 nepmanranarom

0 _ 0 _
kamusa KMnOg. E MO, H* M2 +1,51B. E o R +0,77B.

3. HHIII/IKaTOpr B MCTOAC OKUCIHMTCIBbHO-BOCCTAHOBUTCIBHOIO THUTPOBAHUA: O6paTI/IMI)I€,
HeoOpatumeble, crienuduyeckue. [IpuBecTn mpuMepsl.

Bapuanr 3.
1. Ha tTutpoBanue Fe?* B ananusupyeMoM pacTBope, mpurorosiaeHHoM u3 0,2012 r pyasl, mouuio
18,48 ma 0,10151. pactBopa K2Cr207. Beruncnuts maccoByto noito Fe2Os B pyne. Hamucath
YpaBHEHUE PEAKLIUH.
2. PaccunTaTh IIOTEHIMAN B TOUKE DKBUBAIEHTHOCTH IIpU TuTpoBanuu Fe?* pactBopom K2Cr207.

E° =+0,77B. E°, =+1,33B.

Fe3 /Fe? 10,2 H* 1Cr3
3. OOpaTtumMbie OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC HHANKATOPHI. [IpaBuio BeIOOpa. [IpuBectn

IIPUMEPHI.

Bapuanr 4.
1. 0,2716 r cTanpHOI NPOBOJIOKK PACTBOPHIIM B KMCIIOTE M HA TUTpoBaHUE pactopa xkene3a(ll)
3atparunu 41,75 mn 0,1131H pactBopa KMnO4. Beruncinuth MaccoByro JOJIIO Kefe3a B 00pasiie
npoBoJIOKH. Hanucars ypaBHEHUE peakiuu.
2. PaccuuTarh MOTEHLMAN B TOYKE SKBUBAJEHTHOCTU IpPHU TUTpOoBaHUM pacTBopa xene3a (II)

nepmanranaToM kanus KMnOa. E° =+0,77B. E° =+1,51B.

Fe® /Fe? MnO,”,H* /Mn?*
3. YpaBuenue Hepucra. @opmanbHblil noTeHnnan. BnusHue oOpa3oBaHus TpyIHOPACTBOPUMBIX

COEIMHEHUI Ha BETMYMHY MOTEHI[MaNa (0calok oOpa3yeT OKUCIeHHas (opma mapsi).
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Bapuanr 5.
1. Ha rtutpoBanue 0,1506 r m@BeneBod kuciaotel (H2C204) momnwio 24,25 miu pactBopa
IepMaHraHata Kajaus. Bbslumciauth HopManbHyt0 KoHueHTpanuio KMnOs4, tutp KMnOa.
Hanucate ypaBHEHHE peakiium.
2. PaccunTtaTh MOTEHLIMAN IPU CTENIEHU OTTUTPOBAHHOCTH T = 99% a1 TUTpOBaHMS pacTBopa

maBeneBoit  kucinorel (H2C204) mepmanranarom kamust KMnOas. EOMnO’H*/MnZ*: +1,51B.
7
0 —
E 200,10,0 0,49 B.
3. OKHCIHTENbHO-BOCCTAHOBUTEIILHBIE  PEAKIMM M CTAaHAAPTHBIA  OKHUCIHUTEIBHO-

BOCCTaHOBUTEJIBHBIN NTOTEHIIMAN. YpaBHeHue HepHcra.

5. MeToanyeckne MaTepuaJibl /sl ONpeJeseHUS NMPoUeAypP OLECHUBAHMS 3HAHU,
YMEHHUH ¥ HABBIKOB, XapAKTEePU3YIOLMX 3Tanbl ¢ OPMUPOBAHUS KOMIIETe HIIHIA.

IIpomexxyrouHas arrectanus @O JUCLHUILUIMHE MPOBOAUTCA B COOTBETCTBUM C
tpedoBanusimu CTO CIIOI' TU(TY) 016-2015. KC YK/IB. Ilopsinok opranuzanuu 1 IpoBeIeHUs
3a4€TOB U DK3aMCHOB.
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