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Mporpammy ovcumnnuHbl paspaboTan(a)(1) 3aBeaytownii kadenpoi, 4.H. (npodpeccop) EBTiornH
I.A. Kadpenpa aHanutnyeckom xummm Xvimumyeckuim nHCTuTyT um. A.M. bytneposa ,
Gennady.Evtugyn@kpfu.ru ; npodpeccop, a.H. (npodpeccop) MensHuesa 3.I1. Kacenpa
aHanUTU4eckom xummm Xummnyeckmin MHCTUTYT uM. A.M. Bytneposa , Elvina.Medyantseva@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnuHdbl 'AHanutudeckas xumms (Hactb 1 'Metonbl pasgeneHus,
NOEHTUGMKALNN N KONMYECTBEHHOrO onpeneneHuns sewecTs'. Hactb 2 'PU3nko-xmMMnyeckue Metombl
aHanusa')' aBnsaTCs: POPMUPOBAHNE Y CTYLEHTOB NMOHATUN O TEOPETMHECKNX OCHOBAX 3TOM HAY4YHOM
OMCLMMNANHBI, €6 0COBEHHOCTSX, CBSI3N C APYrMI HAyKaMu 1 ee NPaKkTUYeCKoi 3HAYMMOCTH, a Takxe
NnoaroToBka K Hay4yHO-UCCnenoBaTenbCkom 1 neaarornyeckon 0esTeNlbHoCTH, CBA3aHHOM C
pa3paboTkoi 1 MCNONb30BAHMEM METOLOB aHanM3a anas naeHTurKaumm n Konn4ecTBEHHOro
onpeneneHns XMMMYecknx CoegMHEeHN 1 nx cmecein. B pesynbtate oCBOEHUS JaHHOW OUCLMMIVHDI
LONXHbI 6bITb CPOPMMPOBAHbLI NPEeACTaBNEHUS] O TEOPETUYECKUX OCHOBAaX aHaNUTMYECKOM XMun, 0b
aHanNTUYeCKMX BO3MOXHOCTAX OCHOBHbIX TUMOB XUMUYECKUX peakLumii, MpUeMoB pasaeneHuns,
NOEHTUMKALNN N KONMYECTBEHHOIO ONpefeneHns BewWweCcTs, UCNOob3YEMbIX B aHANUTUYECKOW
NpakTuKe, NoNyyYeHbl 3HAHNS U YMEHNS B 0BNaCTW KakK XMMUYECKUX, Tak U on3M4eCcKux MeTonoB
aHanusa, npuHumnax paboTtbl aHaNUTMYeckoro obopynoeaHus, crnocobax npobooTbopa u
npobonoarotosky. ObpalwaeTcs BHMMaHNe Ha Pofib aHANUTMYECKOr0 CUrHana, kak MCTo4YHMKa
nHgpopmaumm o selwectee. Obyyatowmecs AOMKHbI MONY4YMTb NPEACcTaBNeHNE O BaXHENWNX MeTonax
aHanmaa, 06 aHanUTUYECKMX N METPONIOTMYECKNX XapaKTePUCTMKAX XUMUYECKUX N PU3NYECKUX
METOLOB aHann3a v npuHUmMnax nnaHNpPoBaHNs SKCNEPUMEHTOB MPU PELEeHNN KOHKPETHbIX 3aaa4
aHanunsa peanbHoro obbekTa.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yyebHas gucuunnnHa BkntodeHa B pasgen " 51.6.11 OucumnnaunHbel (Mogynn)" OCHOBHOW
obpaszosatenbHoin nporpammbl 04.03.01 XuMusi n oTHocKTCS K 6a30B0iA (06WwenpodeccnoHanbHom)
yactn. OcBauBaeTcs Ha 2 Kypce, 3, 4 CEMeCTpbI.

Oucumnnuna 'AHanutmnyeckas xumnsg' (Hactb 1 n 2) otHocutca K 6a3oBoMy HNOKY ANCLUMANH U
ABNSETCS NIOrMYECKUM MPOLOIXEHVNEM OaNnbHENWEro N3y4eHuns CTyaeHTaMn TeopeTnyeckux OCHOB
XUMUYECKNX HayK, 6a3npyeTcs Ha HaBblKax 1 YMEHNSX, BbIpabOTaHHbIX CTyAeHTaMu Npu
NPOXOXAEeHUN NpodpeccrnoHanbHOro Kypca 'HeopraHuyeckas xmMums' (MOHHbIe paBHOBECKS,
KMCNOTHO-OCHOBHbIE 1 OKVUCNUTENbHO-BOCCTAHOBUTENbHbIE PABHOBECUS, OCHOBbI XIMUYECKNX
pacyeToB MO YypaBHEHUAM peakuunin) U CTaBUT OCHOBHOW 3afa4eil packpblTb CMbIC/T OCHOBHbIX
32KOHOB XUMUW NMPUMEHUTENBHO K MOEHTUdUKALUUN N KONNYECTBEHHOMY ONpPeaeneHnio XMMN4eCcKnx
COEOVHEHWIA, HAY4YNTb CTyAeHTa BUAETb 06N1acTu NPUMEHEHNS 3TUX 3aKOHOB, MOHMMATb U NMPUMEHSATb
NX MPUHUMNMANbHbIE BO3MOXHOCTM NPWU PeweHn KOHKPETHbIX aHannTUYeckmx 3anay.

OuvcumnnuHa 'AHanuTnyeckas xumns' Ha 6onee BbICOKOM YPOBHE C MPUBEYEHNEM 3HAHNIA,
NONyYEHHbIX B MPOLLECCE U3YHEHUS APYTUX XUMUYECKUX OUCLUMANH, MO3BONISIET pacCMOTpeTh obwme
3aKOHOMEPHOCTM, COCTaBNSIOWME OCHOBY COBPEMEHHbBIX METOI0B aHANIMTUYECKOA XUMUK, Ha
KOTOpbIX 6a3MpytoTcst HOBble CNOCObbl ONpeaeneHns WNPOKOro Kpyra BELWeCTB.

ns yCrnewHoro ocsoeHnAa gucumnnjinHbl 'AHanuTnyeckas xmmms' CTyAEHTbl AOJIXKHbl MOMUMO
Hpe,ﬂ,CTaBﬂeHMVI 006 OCHOBHbIX TMNax peaKLl,VII7I, NCMNoNb3yeMbIX B XUMUWN, NMOJTyHEHHbIE B XO0O€e
N3y4yeHnsa Kypca 'HeopFaHl/I‘-leCKaFI XUMUS' N WKONbHOIO Kypca XmuMnn, 0ONXHbl 3HaTb OCHOBHbIE
3aKOHbl (PU3VKU N BNageTb OCHOBHbIMW NpuemMamn MaTtemaTn4yecknux pacyeTos.

Mony4yeHHble NPU OCBOEHUN AUCLMMINHBI 3HAHMS 0bneryatT OCBOEHME Kak NPoddecCnoHanbHbIX
ONCUMNANH "XUMUYeckme 0CHOBbI BUONOrMYECKUX NPOLIECCOB', Tak 1 crneumanbHbIX AUCUUIINH -
'‘OnekTpoaHanuTuyeckas xumms', 'KoHuenuum coBpeMEHHON aHanMTUYECKON XuMmm',
'KoMb1HUpOBaHHblE MeToabl aHann3a', '"AHannTMYeckast XMMnsi CnenoBbiX KONM4ecTs', 'XrMn4eckui
aHanun3: MeToao0Nornst 1 COBPEMEHHOE COCTOSIHUE' U OPYrvX KypPCcoB Mo BblIbopy.
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3. KomneteHuun 06yqa|ou1,erocs|, (*)OpMI/IPVEMbIe B pe3ynbTare oCBOEeHUA AUNCLUMJINHbI

/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

OK-6 cnocobHOCTbIO paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0BLekynbTypHbIE BOCMNPUHMMATb COLManbHbIe, STHNYECKNE, KOH(DECCUOHANbHbIE
KOMMEeTeHLMN) N KyNbTypHbIE pas3nuyuns
OK-7
(0blWeKynbTypHbIe CMocOBHOCTBIO K caMoopraHmnsaumm n camoobpasoBaHunto
KOMMeTeHuunn)
Orl1K-1 CNOCOBHOCTBIO UCMOMNb30BATL MONYYEHHBIE 3HAHNSA
(npochbeccuoHanbHbie TEOPETMNYECKMX OCHOB (PyHOAMEHTaNbHbIX Pa3fenoB XMMum npu
KOMMNEeTeHLMN) pelweHnn NnpodpeccmoHanbHbIX 3aaad
OrikK-2 BNafeHMeM HaBblKaMn XMMNYECKOro aKCnepumMeHTa, OCHOBHbIMU
(npodhbeccuoHanbHbie CYHTETUYECKUMM U aHANUTUYECKUMN METOOaMU MONyYEeHNS U
KOMMETEHLMN) nccnenoBaHUs XMMUYECKMX BEWEeCTB U peakL il
OrK-3 CNOCOBHOCTBIO UCMOMNBb30BATh OCHOBHbBIE 3aKOHbI
(npodhbeccuoHanbHbie €CTECTBEHHOHAYYHbIX ONCUUMNINH B MPOECCUOHANBbHOM
KOMMEeTEeHLMN) LesATeNbHOCTH
Ol1K-6

3HaHMEM HOPM TEeXHMKM 6e30MacHOCTN N YMEHNEM peanv30oBaTb
(MpocpeccmonantHbie nx B NabopaTopHbIX 1 TEXHONOrMYECKMX YCNOBUSAX
KOMMeTeHuunn) parop y
rK-1 CNOCOBHOCTBIO BbINMOMHATL CTAaHAAPTHbLIE onepauun no
(MpodpeccmonantHbie npeanaraemMbiM METOAMKAM P P
KOMNeTeHLmm) P
NnK-2 BnageHnem 6a30BbIMU HaBbIKaMy MCMNONb30BaAHNS COBPEMEHHON
(npochbeccunoHanbHble annaparypbl NpyY NPoOBEAEHUM HAYYHbIX MCCNeaoBaHWN
KoMreTeHuunn)
MnK-3
(npodhbeccuoHanbHbie BNafeHNEM CUCTEMON PyHOAMEHTANbHbIX XMMUYECKNX MOHATUN
KOMNeTeHLmm)
NnK-4 CNOCOBHOCTBLIO NPUMEHSATb OCHOBHbIE €CTECTBEHHOHAYYHbIE
(npochbeccunoHanbHbie 3aKOHbI 1 3aKOHOMEPHOCTW PasBUTUS XMMUYECKOW HayKn npu
KOMMeTeHLMN) aHanunse NonyYyeHHbIX pe3ynbTaToB
MK-5 crnocobHOCTbIO NonyyaTtb 1 0bpabaTtbiBaTb peadynbTaTbl Hay4YHbIX
(npochbeccuoHanbHbie 9KCMEPUMEHTOB C MOMOLLbIO COBPEMEHHbBIX KOMMbIOTEPHbIX
KOMMETEHLMN) TEXHONOrniA
MK-6 BNafeHneM HaBblkamy NpeacTaBneHns NonyYyeHHbIX
(MpocheccmonantHbie e3ynbTaToB B BUAE K aE'KI/IX OT4EeTOB M N ey3e|-|Tauvn7|
KOMMeTeHuunn) pe3y P P
MnK-7 BnafeHvem metogamu 6e3onacHoro obpaleHns ¢
(npodbeccuoHanbHbie XUMUYECKMMI MaTepuanamm ¢ y4eTom nx omnanyeckmnx u
KOMMEeTEHLMN) XUMUYECKNX CBOWCTB

B pesynbTate 0CBOGHWUS ANCUMMAVHBI CTYOEHT:

1. DONXEH 3HaThb:

- OCHOBbI TEOPUW CPYHOAMEHTANbHbIX PA34EN0B XMMUM (NPEXAE BCEr0 HEOPraHNYeCcKomn u
aHaNMTNYECKOA XMMUK), B HACTHOCTM, XMMUYECKMX N OTLAENbHbIX MHCTPYMEHTA/IbHbIX METOLOB

aHanmaa,

- obwme 3aKOHOMEPHOCTU NPOTEKAHUS XUMUYECKNX peakLnii, NCNOoMb3yeMbiX B aHaNUTUYECKOMN

XUMUN,

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 7104517 5AE
CtpaHnua 4 n3 44. 111 yHlf[

S OEMALIGH



Mporpamma ancumnnuubl "Ananutmndeckas xummns"; 04.03.01 Xummnsa; 3asenyowmii kadenpoi, o.H. (npodeccop) EstiornH IMA.
npodgoeccop, A.H. (npodeccop) MeasHuesa 3.11.

- MEeTooonorunto Bbl60pa MEeTOO0B aHan3a Ond peweHnsa KOHKPETHbIX TeoOpeTndeCcknx n
npakTn4ecknx 3anau,

2. DONIXEH yMeTb:
- NMPUMEHSATb OCHOBHbIE 3aKOHbI aHANUTUYECKON XMMUMN NPK 0OCYXXAEHUN MONYYEHHbBIX PE3YNbTATOB;

- OPUEHTNPOBATLCS B OCHOBHbIX aHaNMIUTUYECKNX N METPONIOTNMYECKMX XapaKTepucTmkax MeTtonos
aHannsa n npeHTndukaunm BeWecTs;

- paboTaTb C KOMMbIOTEPOM Ha YPOBHE MONb30BATENS U NPUMEHSATDL HaBbIkM PaboTbl C
KOMMbIOTEPAMMN B NPOCPECCUOHANBHON AEATENBHOCTY;

3. 0ONXeH BnageTb:

MeTooamMunm perncrtpadin m O6pa6OTKI/I pe3ynbTatoB XMMNYECKUNX SKCMNEPUMEHTOB; TEOPETUHECKNMN
3HaHNAMN O MeTOodax 06Hapy>|<eH|/|9|, pasneneHna n Konn4eCcTtBeHHOro onpeneneHns BewecTs,

HaBblKaMW NMPakTN4eCKoro Ncrojib3o0BaHNA COBPEMEHHbLIX MHCTPYMEHTA/IbHbIX METOLO0B aHa/In3a O
peweHnsa KOHKPETHbIX aHaNNTU4Y4eCKUX 3a4a4;

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- IEMOHCTPUPOBATb CNOCOBHOCTL Y FOTOBHOCTb MPOBOANTL PACHEThI C MOMOLLBI U3BECTHBIX OOPMY/I
N ypaBHEHWIA, B TOM YMCNE C NMOMOLLbIO KOMMbIOTEPHbIX MporpamM, Tpebyemble Npu NPoBeaeHNM
n3mepeHnin n obpaboTke UX pesynbTaTos;

- OPUEHTUPOBATbLCSA B COBPEMEHHOMW NUTepaTtype No aHaINTUYEeCKOM XMMUIK, NONIb30BaTbCS
CnpaBO4YHOM NUTEpPaTypon.

4. CTpyKTypa 1 cogepXxaHue OUCLUMNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLMNIMHBI cocTaBnsieT 17 3a4eTHbix(ble) eanHunu(bl) 612 yaca(os).

dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCUMUMNANHDBI 3a4€T U 9K3aMeEH B 3 CEMECTPE; 3a4€eT M 9K3aMeEH B
4 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYEeCTBO NS [OMnycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBopuTeNnbHO" (YO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUCUMNIMHE/ MOAYIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 1. Tema:
BBeneHve B 0bwuin
KypC OUCLMNANHDI
1 "AHanuTnyeckas

" xumng"(AX).
CoBpemMeHHas
nedouHnuma Haykm AX.
Ob61bekTbl aHanmsa.

Tema 2. Tema: MeTtoapl
naeHTudurkaumn,
pasneneHuns un

2. |obHapyXeHns BeLlecTB 3 2 2 0 9
(kayeCcTBEHHbIN aHann3
1 ero posnb B passuUTUU
€CTeCTBO3HaHuS).

Tema 3. Tema:
Xumnyeckoe
paBHOBeCKHE B
3. |FOMOreHHbIX cucTemax. 3 3 2 0
OcHOBHbIe TUMbI
peakuui, NpuMeHsemble
B AX.

Tema 4. Tema:
CoBpeMeHHble
npencrtaBneHns o
Kmcnotax u
OCHOBaHMUSIX.
[MpoTonutnyeckas
Teopus KUCNOT U
OCHOBaHMUIA.

Tema 5. Tema:
5. |bydpepHble pacTBopbl 1 3 5 2 0 9
nX CBOMCTBA.

Tema 6. Tema: PacyeTbl
pH B pacTtBopax kucnor
1 OCHOBaAHUN. Y4yeT
aunccounaumm Boapl.

Tema 7. Tema:

3aBNCUMOCTb

- [KOHUEHTpauum aHnoHoB
" lcnabbix kmcnoT ot pH.

Onarpammbl

pacnpeneneHus.

9 YCTHbIN onpoc

Konnoksuym

Konnoksunym

NucbMeHHas
3 7 2 0 9 paboTta
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 8. Tema:
Xumnyeckoe
paBHOBeCKE B
reTeporeHHbIX
cuctemax. PaBHoBecue
B HACbIWEHHbIX
pacTBopax
ManopacTBOPUMbIX
coeVnHeHunn.
coeaunHeHnn.

Tema 9. Tema: Peakuuun
KoMnnekcoobpasoBaHms
N TUMNbl KOMMNIEKCHbIX
coeanHeHnn,
NCnonb3yemble B

. [@aHaJINTNYEeCKnX Luensx.

PaBHoBecus B
pacTteopax
KOMMNEKCHbIX
coeauHeHuin. MpuHumn
XMKO.

TecTnposaHue

10.

Tema 10. Tema:
OKCTpakuus, Kak MeToq
pasneneHuns un
KOHLEHTPUPOBaHWS.
Teopwus
SKCTPaKLMOHHbIX
npouecCcos.

10

Konnoksunym

11

Tema 11. PybexHas
KOHTpoOnbHas pabota no
MeTonam pasfeneHus,

‘noeHTudurkaumn n

obHapyXeHUs BELLECTB

11

KoHTtponbHas

paboTta

12.

Tema 12. Tema:
MeTponoruyeckue
OCHOBbI
KONMYECTBEHHOIO
aHanuaa. CnyyaiHble n
cucTematmyeckune
NOrpeLHoCTH.

12

YCTHbIN onpoc

13.

Tema 13. Tema:
Tutpumetpuyeckme
MeToLbl aHanmaa:
OCHOBHbIE NMOHATUS.
MNepBuyHbIE N
BTOPUWYHbIE CTaHOAPThI.

13

NncbmeHHas

paboTta
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

14.

Tema 14. Tema:
MNocTpoeHne KprBbIX
TUTPOBaHNS: 0bwue
noaxoAbl.
KncnoTHo-ocHOBHOE
TUTPOBAHME.
KncnotHO-0CHOBHbIE
NHONKaTOPbI.

14

YCTHbIN onpoc

15.

Tema 15. Tema:
[MprnmeHeHune
OKUCNUTENbHO-BOCCTAHO
peakuuin B
TUTPUMETPUN.
OcobeHHoCTU
NOCTPOEHNS KPUBbIX
TUTPOBAHMS.

BUTENbH
3

bIX
15

16.

Tema 16. Tema:
NHovkatopbl B
OKUCNNTENbHO-BOCCTAHO
TUTPOBaHUM.

BI/ITgI'IbH

OM16

YCTHbIN onpoc

17.

Tema 17. Tema:
KomnnekcumeTtpuyeckoe
n
KOMMIEKCOHOMETPUNYECK(
TUTPOBaHWe.

17

NncbmeHHas
paboTta

18.

Tema 18. Tema:
WHovkatopbl B
KOMIMIEKCOHOMETPUMN.

18

YCTHbIN onpoc

19.

Tema 19. PybexHas
KOHTpoOnbHas pabota no
MeToaam
KONMYECTBEHHOIO
onpeneneHns
coennHEeHN

19

KoHTtponbHas
paboTta

20.

Tema 20.
Knaccugomkaums
meTonoB aHanusa. Case
study (pazbop
KOHKPETHOWM cutyauun):
rmapoaHanma
KOHKPETHOro obbekTa

10

21.

Tema 21.
CnekTpockonunyeckne
MeToAbl aHannaa.

Obuas

XxapakTepucTmka.

15
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

UX TPYLOEMKOCTb
(B yacax) KOHTpOns

abortbl,
Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

22.

Tema 22.
ATOMHO-3MUNCCUOHHAS
CMEeKTPOCKOMNuUSI.
Cnocobbl aToMnaauuu.
YpaBHeHve
NomakuHa-llanbe.

12

23.

Tema 23.
ATOMHO-abcopbuMoHHas
cnektpockonus (AAC).

NncbmeHHas
5 paboTta

24

Tema 24.
MonekynsapHas

‘labcopbumoHHas

CNeKTpoCKOonuA.

25.

Tema 25. OnTMManbHble
YCNoBUS NpoBeLeHNs
CNeKTPOogoTOMETPUYECK
N3MepeHni.

NncbmeHHas
7 paboTta

26.

Tema 26. O14eT no
NHONBUAYaNbHOW
paboTe (pasaenbl 1-5)

27.

Tema 27.
ONEeKTPOXMMUYECKne
MeToAbl aHannaa.
[MNoTeHunomeTpus.
YpaBHeHue HepHcra.
Tuvnbl NHANKATOPHbIX
SNeKTPOLOoB.

NncbmeHHas
4 paboTta

28.

Tema 28.
NoHocenekTnBHbIE
anekTtpoabl (LNCI).

29.

Tema 29. Case study
(pa3bop KOHKPETHO
cuTyaumn):
NCMNONb30BaHNe
NOH-CENEKTUBHbIX
3NeKTPOaOB B aHanNM3e
NPVPOLHbIX BOA,.
[MNoTeHunomeTpuryeckoe
TUTPOBaHME.

30.

Tema 30.
Bonbtramnepometpus n
nonsiporpadus.
MNMonsiporpadouyeckas
BonHa. Jdnddy3noHHbIe
TOKW.

10

NMucbMeHHas
4 paboTta

PernctpaunoHHbin Homep 7104517
CtpaHnua 9 ns 44.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma ancumnnuubl "Ananutmndeckas xummns"; 04.03.01 Xummnsa; 3asenyowmii kadenpoi, o.H. (npodeccop) EstiornH IMA.
npodgoeccop, A.H. (npodeccop) MeasHuesa 3.11.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 31.
Bonbtamnepometpus Ha
TBEPObIX SNEeKTPoAax.
31.|[Xumnyeckun 4 11 2 0 4
MOONPMLMPOBAHHbIE
SNEeKTPOoLbI.

Tema 32.
NHBepcroHHas
BOSIbTAMMNEpPOMETPUS.
Moaynsauns
noTeHumana Kkak cnocob
MOBbIWEHNS
4yBCTBUTENbHOCTM
BO/IbTAMMNEPOMETPUMN.

Tema 33. [MucbMeHHas
33.|XpomaTtorpadgousi. 4 13 2 0 0 paboTta
MpuHUMNBLI MeTOOA.

Tema 34.
Xpomarorpadgomyeckme
copbeHTbI, nx
Knaccugomkaums.
KonnyecTtBeHHbIN 1
34.[kayecTBeHHbI aHanu3 c| 4 14 2 0 4
NMOMOLLbIO
TOHKOC/TIONHOM
XpomaTtorpadouu.
BymaxHas
XpomaTtorpagous.

Tewma 35. [a30- 1
BblCOKO3(PPEKTMBHASA
35 PKMOKOCTHAS
‘IXpomatorpadus.
LetekTopbl B
XpomaTtorpadouu.

Tema 36. Obwas
XapaktepucTuka
WHCTPYMEHTalnbHbIX
MEeTOLOB aHannaa.
Kputepum Boibopa n
TEXHUKO-9KOHOMUNYEecKas
36.|oueHka 4 16 2 0 0
WHCTPYMEHTalnbHbIX
MEeTOLOB aHanmsa
(KpyrnbiA CTON C
npuBneYeHnem BeayLmnx
crneumnanncTos).

32.

KoHTponbHas

37 [Tema 37. KoHTponbHas 4 17 2 0 0 pabota

‘lpabota
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Hepens MUX TPYA0EeMKOCTb TekyLume dpopMbI
N .D.VII(\:’IL(I.)VLF;;',IIIV;I'HI;I/ CemecTp cemecTpa (B yacax) KOHTpONSsi
n el(I_WMI'IpaKTW-leCKI/leJ1a60pa1'op|-||>|e
3aHATMA pa6otbl

Tema . Utorosas 3 0 0 . ggigreH
doopma KOHTpons

Tema . Ntorosas Sk3aMeH

: 4 0 0 0 3aver

doopma KOHTpons

NTtoro 70 4 250

4.2 CopepxaHue OUCLUMNIMNHbI

Tema 1. Tema: BBegeHue B 06U KypC AUCLUANIUHDBI "AHanuTuyeckasa xumus' (AX).
CoBpemeHHas pecuHnumsa Haykm AX. O6bekTbl aHanumsa.

JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

1. BBeneHve B 06wuii kypc amcumnanHbl "AHanutmdeckas xummns"(AX): 3anadum n HanpaeneHust
pPas3BUTKS, POMb XMMUM B HAPOOHOM XO35IMCTBE, COBPEMEHHbIE LOCTUXEHUS TEXHUKM U ponb AX B
KOHTpoOne kayecTtBa XusHu. CoBpemeHHas aedpuHmums Haykn AX. MHoroobpasne 06bekToB
aHanusa. YeenudeHve ponu AX B Haykax o0 XnsHu. MexauncumnnuHapHbii xapaktep AX B
HacTosllee Bpems.

naboparopHas pabora (9 4aca(oB)):

1. KncnotHo-oCHOBHas knaccudprkaums katmoHoBs. 'pynnosble peaktusbl. OnpeneneHne rpynnbl
KaTvoHa.

Tema 2. Tema: MeTtoabl uaeHTUUKaLUK, pa3peneHus U o6HapyXeHUs BeLLLeCcTB
(kayecTBEHHbIV aHanNM3 1 ero posib B pa3BUTUUN €CTEeCTBO3HaHUS).

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

2. MeTonbl noeHTndmkaummn, pasneneHust n obHapyXXeHusl BelwecTB (KA4eCTBEHHbIA aHanM3 1 ero
POJib B Pa3BMTUM €CTECTBO3HAHUS). AHANUTUYECKUE XapaKTEPUCTMKN peakuunin. AHanuTnyeckmne
XapaKTepUCTUKN peakunii: CneungunyHoCTb, YyBCTBUTENIbHOCTb, Npeaen 0bHapyXeHus.
3aBucumocTb Npeaena obHapyXXeHns OT yCNoBWiA NPoBeneHUst peakuuid. MNoHaTre 0b
aHanUTUYEeCKMX peareHTax u ux knaccugukauus. PaszoeneHne NoOHOB Ha aHanUTUYeCKue rpynnbi:
cepoBoaopoaHas n beccepoBoaopoaHbIe Knaccudukaumm (ammmadHo-gocdaTHas v
KWCNOTHO-OCHOBHAs). CBA3b pasaeneHuns Ha rpynnbl ¢ 91eKTPOHHbIM CTPOEHNEM aTOMOB.

naboparopHas pabora (9 yaca(oB)):

2. XapakTepHble peakuun Ha kaTuoHbl I-Ill aHanuTnyeckux rpynn (K+, Na+ , NH4+, Ba2+, Ca2+,
Sr2+, Pb2+, Ag+, Hg22+). AHann3 cmecu katnoHos | - Il aHanutmnyeckmx rpynn.

Tema 3. Tema: Xumnyeckoe paBHOBecue B roMOreHHbIX cuctemax. OCHOBHbIe TUMbI peakuun,
npumeHsiemblie B AX.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

3. XvMnyeckoe paBHOBECHE B FOMOreHHbIX crctemax. OCHOBHbIE TUMbl peakLmii, MPUMEHSIEMbIE B
AX, nx kpatkas xapakrepuctuka. KoHCTaHTbl paBHOBECUS peakunii: TepMoaNHaMmyeckme,
peanbHble, ycnoeHble. CBA3b MeX Ay HUMU. YCNOBUS NCMONb30BAHWS OTAENbHbIX KOHCTAHT AN
pacyeToB KOHLEHTpaumin. KoHcTaHTa n cteneHb auccoumaumm cnabbix 9neKTponmToB. AKTUBHOCTD,
KOathpuLMEHT akTUBHOCTN, NOHHas cuna. loHHoe npounaeeneHune soabl, pH.

naboparopHas pabora (9 4aca(oB)):

3. XapakTepHble peakuun katnoHos I1V-VI aHanutuyeckux rpynn (Al3+, Cr3+, Zn2+, Sn2+, Sn4+,
Fe2+, Fe3+, Mn2+, Mg2+, Sb3+, Sb5+, Cu2+, Cd2+, Co2+, Ni2+, Hg2+, Bi3+). AHanu3 cmecwu
katnoHos VI - VI aHanuTtnyeckux rpynn.

Tema 4. Tema: CoBpeMeHHble npeacTaBneHnst 0 KUCNoTax n ocHoBaHusiX. NMpoTtonutuyeckas
Teopusa KUCNOT U OCHOBaHUMN.

JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):
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4. CoBpeMeHHble NpeacTaBeHnst 0 KMcnoTax U ocHoBaHusix. Mictopryeckas cnpaeka 06 asontouum
MOHSTWS, YTO TakKoe Kncnota 1 ocHoBaHue. Kpatkuii 0630p CywecTByOWMX TEOPWIA KMCOT U
OCHOBaHWIA: KMcnopoaHas teopus, Teopus JlaByasbe, ponb Teopun AppeHuyca, Jlbionca un
YcaHoBuya. [1oCTOMHCTBA N HEOOCTATKU paccMaTpuBaemblx Teopuid. lNpotonutnyeckas teopums
KMUcnoT n ocHoBaHun bpeHcTtena n Jloypu. OcHoBHble nonoxeHus. CoeanHeHNs, OTHOCSIWMECS K
KucnoTtam u ocHoBaHuam bpeHctena v Jloypu. Peakuun "HenTpanusaumn” n rugponnaa Kak
4acCTHbIA Cnyyar KMCNOTHO-OCHOBHOIO PaBHOBECKS.

naboparopHas pabora (9 4aca(oB)):

4. Knaccndpukaums aHMoHOB. XapakTepHble peakuun aHnoHos: SO42-, SO32-, S2032-, PO43-,
AsO43-, AsO33-, CrO42-, BO2-, Cl-, |-, Br-, NO3-, S2-. AHann3 cmecu aHMOHOB.

Tema 5. Tema: BycpepHblie pacTBOpbl U UX CBONCTBA.
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

5. Obuee noHaTME 0 BydoepHbIX pacTBopax, npuMepbl BydhepHbIX PpacTBOPOB Ha OCHOBE cnabbix
KMCNOT N OCHOBAHWIA 1 COMPSXEHHBIX C HUMU coeanHeHniA. PacyeT pH BydhepHbIx pacTBOPOB:
BbIBOA chopmynbl FeHoepcoHa-Xaccenbbaxa. bydepHas eMKoCTb, 3aBUCUMOCTb OT Pa3NNYHbIX
(hakTopOoB. YCNOBMSA OOCTUXEHNS MakCUManbHol BydoepHoit emkocTn. BydbepHble cBoncTBa
pPacTBOPOB CUMbHbIX KACOT N OCHOBAHWIA.

naboparopHas pabora (9 4aca(oB)):

5. 9kcTpakums Kak MeTon pasgeneHns u KOHUEHTPUPOBaHUS. IKCTpakLUmns NMOHOB METanos B BUIE
BHYTPUKOMMIEKCHbIX COeAUHEHUIA.

Tema 6. Tema: PacueTbl pH B pacTBOpax KMCNOT U OCHOBaHMW. Y4YeT auccouuvauimm Boabl.
NeKUuMOHHOoe 3aHsiTne (2 yaca(os)):

6. Pacyetbl pH B pactBopax CufibHbIX 1 cnabbiX KUCNOT 1 OCHOBaHWUiA. PaccMoTpeHne KOHKPETHBbIX
CUTyauuii He0bX04MMOCTHM yyeTa Anccounauny Boapl, Kak NPOTOHCOAEPXALLEro pacTBopuTens.
Pacuet pH B pacTtBopax opraHu4eckux pactsopurtenen. BoissneHve nooxonon08 Ans BbiBOAA
COOTBETCTBYIOWMUX POPMyn obecneymsarowmx pacyet pH.

naboparopHas pabora (9 4aca(oB)):

6. AHann3 nHAnBMOYyanbHbIX BEIWECTB (MPOCTble CONN U CMECU CONEN).

Tema 7. Tema: 3aBMCUMOCTb KOHLLEHTPaLUN aHUOHOB cnabbix KucnoT ot pH. OuarpaMmbl
pacnpepneneHus.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

7. 3aBNCUMOCTb KOHLIEHTPALMM aHWOHOB cnabbix KMcnoT oT pH. BeiBoa oopmy”n, NO3BONSOLLNX
NMPOW3BECTN pacyeTbl KOHLIEHTpauui aHNOHOB B pacTBOpPax 04HO- U OBYXOCHOBHbIX KUC/OT U
OCHOBaHUN. [lnarpaMmbl pacnpeneneHns pasnnyHbix gopm Kncnot. OueHka no AaHHbIM guarpamm
BE/INYUH KOHCTaHT AMCcounaumnm 1 KOHUEHTpaLUmnii KOHKPEeTHOM popMbl aHNMOHOB. PacTeopbl KMCIOT
N OCHOBaHWI B OpraHnyeckux pactsopurensx. AduddepeHumnpyowmne n HUBennpyowmne ceomncTea
OpraHu4eckunx pacTeoputenen. 3aBMCUMOCTb CBONCTB OpraHM4yecknx pactsoputenen or
AN3NeKTpu4eckon npoHuuaemocTn. Wkana kncnotHoCcTN. XnMmnyeckoe paBHOBECKE B reTepOreHHbIX
cucrtemax.

naboparopHas pabora (9 4aca(oB)):
7. MpaBuMeTpuyeckuin Meton aHanmnsa. OcaxaeHune bapus B dpopMe cynbdpaTta bapus.

Tema 8. Tema: XuMuyeckoe paBHoBecue B reteporeHHbIX cucremax. PasHosecue B
HacbILLLEeHHbIX pacTBOpax ManopacTBOpPUMbIX COeAMHEeHNN. coe AUHEHUN.

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

8. PaBHOBecUe B reTeporeHHbIx cuctemax. PaBHoBecKe B HaCbIWEHHbIX pacTBOpax
ManopacTBOPUMbIX CoeanHeHnn. KoHcTaHTbl pacTBopuMocTU. CBSI3b MeX Yy TePMOANHAMUNYECKON
peanbHoW 1 YCOBHON KOHCTaHTaMu. Bo3MOXHOCTb pa3aeneHns MIOHOB 3a CYET pa3Hoi
pacTBOPUMOCTU 0cankoB. PacyeT pacTBOPUMOCTH OCaLKOB.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

CemuHap Ha Temy: "l paBumeTpuyecknii MetTos aHanmsa".

naboparopHasi pabora (9 yaca(oB)):

8. MpaBumeTpuyecknii Meton aHanuaa. OnpeneneHve cogepxaHus 6apus B obpasue.
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Tema 9. Tema: Peakuum komnnekcoobpa3oBaHUs U TUMbl KOMMIEKCHbIX COe AMHEHUN,
Mcnonb3yemble B aHaNUTUYeCKUX Lensix. PaBHoBecus B pacTBopax KOMMIEKCHbIX
coeguHeHun. MpuHuun XXMKO.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

9. Peakuun komnnekcoobpasoBaHusi B AX. Tunbl KOMNIEKCHbIX COEANHEHWNIA, NCMOMb3YyEMble B
aHanutuyeckmx uensix. OpraHuyeckue n HeopraHudeckue nuradobl. OCo6eHHOCTM KOMMNEKCHbIX
COeaVHEHWI, ncnonb3yeMblx ans pasaeneHns noHos. Obuwme 1 cTyneH4YaTble KOHCTaHTHI
YCTOMYMBOCTN KOMIMNEKCHbIX COeanHEHM. PaBHOBEeCKS B pacTBOpax KOMMIEKCHbIX COEAUHEHWIA.
DyHKUMS 3aKOMMNIEKCOBAHHOCTU. MonbHas [0NS KOMMNIEKCHbIX COeANHEHUI Pa3HOro cocTasa.
MpuHunn XMKO: cBA3b ¢ KNCNOTHO-OCHOBHOW Teopuel Jlbionca, pa3aeneHne Ha XecTkue, Markue
N NPOMEXYTOYHbIE KMCNOTbI M OCHOBAHMSA. PSObl YyCTOMYMBOCTU KOMNEKCHbIX COEAMHEHNIA.

naboparopHas pabora (9 4aca(oB)):

9. TutpmumeTpunyeckne metoabl aHannaa. 1) KucnotHo-ocHoBHOe TUTpoBaHue. lNpurotosneHme
pacTteopos HCI n NaOH. 2) CtaHgapTtu13aumsa pacTBOpoB METOAOM HaBecok. MeTponoruyeckas
obpaboTka pe3ynbTaTtoB aHanMaa.

Tema 10. Tema: SKcTpakuus, Kak MeTon pa3geneHusi U KOHUeHTpupoBaHusa. Teopusi
9KCTPaKLMOHHbIX NMPOLLEeCCOB.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

10. MoHsATUE 06 aKCTpaKUMM Kak METOLE pasfieneHns 1 KOHLEHTPUpoBaHus. Teopus
SKCTPaKUNOHHBIX MPoLEeCcCcoB. XapakTepUCTUKN 3KCTPaKLMOHHOMO npouecca: KOHCTaHTa v
KO3gooMLUMEHT pacnpeneneHns, CTeneHb n3snevyeHns. 3aBUCUMOCTb KOHCTaHTbl pacnpeneneHus ot
pH v opyrux paktopos. KoaghdomLUMEHT KOHLEHTPUPOBAHWS, pasaeneHus. YCnosums nposeneHns
SKCTpakuuun. dakTopsbl, BAMSIOWME HA 3GEKTUBHOCTb 3KCTpakLumm. Knaccudpukauum
SKCTPaKUNOHHbIX MPOLLECCOB. OKCTPAKLMOHHbIE CUCTEMDI.

npakTnyeckoe 3aHsitne (2 4aca(os)):

CeMuHap Ha TeMy :"OKCTPaKUNOHHbIE NPOLIECCHI B aHANNTMYECKON XMMUmn"

naboparopHas pabora (9 yaca(oB)):

10. TutpumeTpmnyeckme metoapl aHanmsa. 3) OnpeneneHne npoueHTHoro cogepxanHmsa K2CO3 B
notawe. 4) TutpoBaHmne cnabbix KUCNOT U OCHOBaHW. OnpeaeneHne KOHLEHTpaumm pactesopa
CH3COOH. OnpegneneHune conepxaHns ammmnaka B pacTBOpe METOAOM 0BpaTHOro TUTPOBAHMSI.
Tema 11. Py6exHasi KOHTponbHasi paboTta no metoaam pasneneHus, uaeHTucmkaumum n
OoOHapyXeHus BeLecTB

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

11. PybexHast KOHTponbHas pabota no Mmetogam pasaeneHns, naeHTumnkaumm n obHapyxeHns
BELWECTB.

Tema 12. Tema: MeTponoruyeckme oCHOBbl KOJIMYECTBEHHOro aHanu3sa. Cny4yanHbie u
cuctemartmyeckue NOorpeLuHoOCTU.

JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

12.KonnyecTtBeHHbIN aHann3 1 ero 0cobeHHOCTU. AHANMTUYECKME XapakTepUCTUK METOLOB
KONMYeCTBEHHOro aHanunsa. lNoHsaTre o kospduumeHTe Y4yCTBUTENbHOCTU, Npeaene onpeneneHns u
TOYHOCTM aHanunaa. Knaccugukaums MeTonoB KOnnm4ecTeeHHoro aHanuasa. Mertponorundeckue
OCHOBbI KONMYECTBEHHOrO aHannsa. CnyyarHble u cuctemaTnyeckume norpewHocTn. OCHOBHbIE
MOHATMA METPONorum B NnpumeHeHumn pacyeTtos B AX. lNoHsTHE 0 pacnpeneneHnm norpewHocTen,
cornacHo kpvsoi ["aycca.

naboparopHas pabora (9 4aca(oB)):
12. TutpumeTpmnyeckmne metoapl aHanmaa. 5. AHanm3a pacteopa, cogepxawero Na2CO3 n NaOH.

Tema 13. Tema: TutpuMeTpryeckue MeToabl aHanM3a: OCHOBHbIE MOHATUS. [epBUYHbIE U
BTOPUYHbIE CTaHOapTbl.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
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13. TuTpnMeTpryeckme MeTobl aHann3a: OCHOBHbIE NOHATUS. TpeboBaHMs K peakLuusim,
NCMONb3yeMbIM BUTPUMETPUYECKOM aHanunae. PasnnyHbie cnocobbl BbipaXXeHUst KOHLEHTpaLWiA.
MoHATME 06 aKBMBANEHTE N MONSIPHO Macce akBmBaneHTa. HopmanbHble pacTBopbl. Pacyet
MONSIPHOW MacChbl 3KBUBANEHTa B Pa3/INYHbIX TUMaxX peakunin (KNCNOTHO-OCHOBHbIE U
OKMCNEeHNS-BOCCTaHOBNEHNS). [IOHATME O MONSPHON Macce aKBMBANEHTa B peakumnsax
KoMmnnekcoobpa3oBaHns 1 ocaxaeHus. MNepBunyHbIe 1 BTOPUYHbIE CTaHAAPTbl. YCTaHOBOYHbIE
BewecTBa. Ponb 1 3Ha4yeHne KpUBbIX TUTPOBAHUS.

naboparopHas pabora (9 4aca(oB)):

13. Tutpumetpmryeckme metoabl aHanmaa. OKNCANTENBHO-BOCCTAHOBUTENIbHOE TUTPOBaHMeE. 1)
lMepmaHraHatometpmus. CtaHgapTtudaums pactsopa KMnO4 no H2C204 meTtonoM anvkBoT.

Tema 14. Tema: NMocTpoeHUe KPMBbIX TUTPOBaHUA: obLme noaxoabl. KNCNOTHO-OCHOBHOE
TUTpOoBaHMe. KNCNOTHO-OCHOBHbIE MHAMKATOPbI.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

14. TlocTpOEHNe KpMBbIX TUTPOBAHNS: 00WMe Noaxoabl (4ns BCEX TUMNOB peakuuit). NoHaTre o
CTENEHN OTTUTPOBAHHOCTU. KNCNOTHO-0CHOBHOE TUTpoBaHme. OCOBEHHOCTM NOCTPOCTPOEHUS
KPVBbIX TUTPOBAHNS PACTBOPOB CU/IbHBIX U Cnabbix KUCNOT U OCHOBAHWA. AHANUTUYeCKNe
BO3MOXHOCTU TUTPOBAHMUS OTOENbHbIX COEANHEHUN N NX cMecel. [ToOHATUE O KUCNOTHO-OCHOBHbIX
nHgukatopax. iHtepsan pH nepexona okpacku nHankatopos. PakTopbl, BINSKOWMNE HA
WHTEHCMBHOCTM OKPaCKN MHONKATOPOB.

naboparopHas pabora (9 yaca(oB)):

14. Tutpumetpudeckne metonbl aHanmsa. OKMCNNTENbHO-BOCCTAHOBUTENIbHOE TUTPOBAHME. 2)
OnpegneneHve npoueHTHoro cogepxanuns Fe (ll) B conn Mopa. 3) OnpeneneHuve conepxaHus
K2Cr207 B pacTBope.

Tema 15. Tema: [NpMeHeHUe OKMCNUTENIbHO-BOCCTAHOBUTEJIbHbIX peakuun B TATPUMETPUN.
Oco6eHHOCTN NOCTPOEHUS KPUBbIX TUTPOBAHUS.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

15. MprMeHeHne OKNCNNTENbHO-BOCCTAHOBUTENBHbIX peakumnii B TuTpumeTpmmn. OcobeHHOCTH
MOCTPOEHNS KPUBbIX TUTPOBAHNS: HEBO3MOXHOCTb NOCTPOEHNE NEPBOI TOYKW HA KPUBOIA
TUTPOBaHNS, HE3ABNCUMOCTb CKa4yka NOTEHLMANoB OT KOHLUEHTPaUUn pearvpyowmnx BeWwecTs.
PacuyeTt noteHumana B KOHKPETHbIX TOYKAx KPUBOM TUTPOBaHUS. MNOHATME O KOHCTAHTE PaBHOBECUS
OKUCNUTENIbHO-BOCCTAHOBUTENBHOW peakLuun 1 ee 3aB1UCUMOCTb OT OrNpeaeneHHbIX (0akTopoB
(pa3HOCTV NOTEHLMANOB pearnpyowmnx OKMCINTENIbHO-BOCCTAHOBUTEbHbBIX BELECTB). BO3MOXHOCTb
perynmpoBaTb HanpaBneHne peakuuii 3a cHeT M3MEHEHNe YCnoBuii nx npoeeneHunsi. Ceasb
HanpaneHns peakunii ¢ OKMCINTENIbHO-BOCCTAHOBUTENIbHBIMM NOTEHUMaNnamu.

naboparopHasi pabora (9 4aca(oB)):

15. Tutpumetpudeckne metonbl aHannsa. OKUCANTENbHO-BOCCTAHOBUTENIbHOE TUTPOBAHME. 4)
Mopometpusa. CtaHpapTtusaums pacteopa Na2S203 no K2Cr207 meTtoaomM nuneTnpoBaHms. 5)
OnpepneneHne NpoueHTHOro conepxanns meau (ll) B obpasue.

Tema 16. Tema: UHpMKaTOpPbI B OKUCNTUTENIBHO-BOCCTAHOBUTENIbHOM TUTPOBAHUW.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

16. VIHOmkaTopbl B OKUCNTENBbHO-BOCCTAHOBUTENBHOM TUTPOBaHUW. VIHTepBan noTeHumnanos
N3MEHEHMNS OKPACKWN OKUCNTNTENbHO-BOCCTAHOBUTENbHbIX NHAMKATOPOB.VIHANKATOPHbIE
norpewHocTn. BnusiHne ycnosuin npoeeneHns peakunii. ConpsixxeHHbIe 1 MHAYLMPOBaHHbIE
peakuun. ABTokatanntuieckmne peakumm. MexaHnam 3MeHeHNst OKpackn MHAMKATOPOB.
KoHKpeTHble NpUMepPbI OKUCNTENbHO-BOCCTAHOBUTENbHBIX MHAMKATOPOB.. BaxHeiwne metoasl,
OCHOBaHHbIE Ha peakuMsiX OKUCNIEHNS-BOCCTAHOB/IEHNS: MepMaHraHaTOMeTpus, NOLOMETPUS,
LmxpomaTomeTpus, bBpomaToMeTpus.

naboparopHas pabora (9 4aca(oB)):

16. TutpumeTpunyeckme metoabl aHannsa. KomnnekcoHometpuyeckoe TutposaHue. 1)
CraHpapTtunsauuns pacteopa komnnekcoHa lll ¢ ucnonb3osaHmem comkcaHana cynbgoara MarHusl.

Tema 17. Tema: KomnnekcumeTpuyeckoe M KOMNIeKCOHOMeTpuyeckoe TUTpoBaHue.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):
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17. KoMnnekcnMeTpryeckoe 1 KOMNIEKCOHOMETPUYECKOe TUTpoBaHme. PasnmyHbie KOMMNEKCOHbI.
Ceowictea ATA. CywHOCTb KOMMNNEKCOHOMETPUYECKOrO TUTPOBAHWUS.

naboparopHas pabora (8 yaca(oB)):

17. Tutpumetpmryeckme metoabl aHanmaa. KomnnekcoHomeTpmyeckoe tTutposaHme. 2) OnpeneneHune
copepxanus Fe (lll) B pacteope. 3) OnpenenexHne cogepxanms Ni (Il) B ranbBaHM4eCcknx BaHHaXx.

Tema 18. Tema: UHpMKaTopbl B KOMMIEKCOHOMETPUM.
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

18.MHOnKaTopbl B KOMMNIEKCOHOMETpuK. IHTepBan nepexona oKpacky UHAMKATOPOB.
MeTtannoxpomHble nHamkatopsbl. [psMoe, obpaTtHoe TUTPOBaHKE 1 TUTPOBAHUE NO METOLY
3amelleHmns: 0bnactb NPUMEHEHUS, YBENNYEHNE CENEKTUBHOCTN ONPESENeHni 3a CHeT
BapbMPOBAHMS YCTOMYMBOCTHIO KOMMNIEKCHBIX COeANHEHNIA. HacTb2.

naboparopHas pabora (9 4aca(oB)):

18. Tutpumetpmnyeckme metoabl aHanmsa. KomnnekcoHomeTprnyeckoe tTutposaHme. 4) OnpeneneHune
XECTKOCTM BOAb.

Tema 19. Py6exHas KOHTpoNnbHasi paboTta No MeTonam KONM4yecTBeHHOro onpeneneHus
coeanHeHnn

Tema 20. Knaccucpukaums metonos aHanu3sa. Case study (pazbop KOHKpeTHOM CUTyaumm):
rmopoaHann3 KOHKPEeTHOro ob6bekra

JNeKuMoHHoe 3aHsiTne (2 4aca(oB)):

20. Obwas xapakTep1cTika MeToooB MHCTPYMEHTaNbHOrO aHanuaa. Mnoccapuii. Knaccudpmkaums
METOA0B aHanmsa. Xmmuyeckue, conandeckme n bronornyeckne metoapl. Knaccmgukaums Metonos
aHanmaa B COOTBETCTBUM CO CNOCOBOM perncTpauun curHana, cnocoby naMepeHns n 06bekTy
aHanmaa. OcobeHHOCTM hr3MYECKMX METOLOB aHanmaa. Ponb annapaTtypHOro ooopmMneHms.
Banosblili, BelWweCTBEHHbIN 1 (Pa30Bbl aHaNN3. DNEMEHTHbIA, N30TOMHbLIA, MONEKYNSPHBINA,
CTPYKTYPHO-TPyNnoBoi aHann3. KOHTaKTHbIA 1 AMCTAHLUMOHHBIA aHann3. KoMGUHMPOBaHHbIE 1
rmbpuaHble meToabl. MNpenen obHapyXeHMs, cTaTucTyeckas oLeHka npenena obHapyXeHus.
OunHamunyecknii onanasoH onpenensemMblx KOHUEHTpaumn. HnxHasa rpaHnua. OCHOBHbIE TEPMUHDI,
noHsATuS. ["padouyeckme n3obpaxxeHns 3aBMCMOCTEN COCTaB - CBOMCTBO.

naboparopHas paborta (10 yaca(oB)):

MmapoaHanna KoHKpeTHoro obbekTa. KayecTBeHHbI aHanua.

Tema 21. CnekTpockonuyeckme Metonbl aHanusa. O6Lias xapaktepucTuka.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

21.CnekTtpockonunyeckne metonbl aHanmaa. Obwas xapaktepucTnka. dNeKkTpoMarHUTHOE N3nydYeHune
N ero xapaktepuctukn. CnekTp anekTpoMarHMTHOro nsnyvyeHus. Knaccngpukaums
CNEKTPOCKONMMYECKMX METOO0B aHannaa no auvanasoHy sHeprun. Knaccudgomkaums
CNEKTPOCKOMMYECKMX METOO0B aHann3a no AuManasoHy SHeprum aneKTpoOMarHUTHOrO U3nyyYeHus,
TUMNY ONTUYECKMX ABNEHMIA. DHepreTudeckmne nepexonbl. CnekTpbl M3Ny4EHNS 1 NOTNOLWEHNS.
WHTEHCMBHOCTb 1 WWpUHA NHUIA cnekTpa. CnekTpanbHbie Npubopsbl - obwas xapakTepucTmka.
naboparopHas pabora (15 yaca(oB)):

MmpapoaHanua KoHKpeTHoro obbekta. KonnyecTBeHHbI aHanua.

Tema 22. ATOMHO-3MMCCUOHHasA crnekTpockonus. Cnocobbl aToMmm3auun. Y paBHeHUe
NomakunHa-Lllanb6e.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

22. ATOMHO-3MUCCHOHHAs cnekTpockonus. VIHTEHCUBHOCTb NNMHWIA criekTpa. YpasHeHne
NomakuHa-LLainbe. SMUccrMoHHbIR crekTp atoMapHoro sogopona. Cepumn banbmepa, JlaiimoHa,
MaweHa. CnekTpanbHble TEPMbI. Pernctpaums aMMCCUOHHbIX cnekTpoB. Cnocobbl aToMmaaumu:
MNaMeHHbIA, 3NeKTPOoAyroBO, UCKPOBOM, MHOYKTUBHO cBsi3aHHas nna3ma. OcobeHHOCTH
aTOMHO-3MUCCUOHHOr0 onpeaeneHns oTaenbHbIX aNeMeHTOB. CnekTpanbHble NOMEXU -
camonornoueHne, QoOHOBOE MOornoueHne, HanoxXxXeHne cnekTpanbHbIX TMHUA, BNINSHWE NOMHOTHI
ncnapeHust n atommaaumm npobbl. MaTpryHbIA, KATUOHHbBIA N aHNOHHBIV 3GOCDEKT.

naboparopHas paborta (12 yaca(oB)):
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AMMCCUOHHasa dooTomeTpms nnameHn 1. MNnameHHo-poTOMEeTprYECKOe OnpeaeneHne CoaepXXaHns
Kanusi U HaTpusi B NPUPOAHbIX BOJaxX MeToaaMu rpalyMpoBOYHOrO rpadouka, CpaBHeHns 1 1obasok.
2. OnpepeneHne cogepXxaHns okcuaa HaTpuys B MOTpnaHAa-ueMeHTe. 3.
MnamMeHHO-POTOMETPUHECKOE ONpeneNeHne NPUMEeceli HaTPUs U Kanusi B XMMUYECKMX peakTnBax

mMapku "x4", "ypa" n "y".
Tema 23. AToMHO-abcopbumoHHas cnektpockonus (AAC).
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

23. AToMHo-abcopbumnoHHas cnekTpockonus (AAC). Obwas xapaktepuctka metona. Cnocobbl
aToMmsauuu - wenesas ropenka, s4erka Jlbosa. ictouHnkn nanyvyenunsa s AAC. Jlamnbl € NosbIM
KatonoMm, 6e39neKTpoaHbIE NaMmnbl. AHANUTUYECKME XapPakTEPUCTUKN ONPeaeNeHns OTAENbHbIX
aneMeHToB. CnekTpanbHbie U PUNKO-XMMUYECKUE MOMEXN.

naboparopHas pabora (5 yaca(oB)):

ATOMHO-abcopbumoHHas cnektpockonus 4. ATOMHO-abcopbUMOHHOE OnpeaeneHe Mean B CTOYHOW
BOZE. OMMNCCMOHHAA (DOTOMETPUS NIAMEHN 1N aTOMHO-abcopbuMoHHAs cnekTpockonus 1.
MnameHHO-HOTOMETPUYECKOE ONPELENEHNE COAEPXAHNS KaNNs U HATPUS B NPUPOLHbLIX BOAAX
MeToAamu rpagyvpoBOYHONO rpacounka, cpaBHeHNs 1 0obaBok. 2. OnpeneneHne conepxaHus
oKcuaa HatTpus B NnoTpnaHa-uemeHte. 3. NnamMmeHHO-hOTOMETPUYECKOE ONPeeneHne NpUMece

HaTPWs 1 Kanus B XMMNYECKMX peakTmBax Mapkm "x4", "yna" n "4". 4. AToMHo-abcopbumoHHOE
onpegneneHne Meau B CTOYHOW BOAE.

Tema 24. MonekynsipHasi abcop6LMOHHas CNEKTPOCKOMNUS.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

24. MonekynsapHas abcopbumoHHas cnektpockonus. MonekynspHble CNeKTpbl NOrNOWEHNS.
MpaBuna otbopa anekTPOHHbIX NepexonoB. MonekynspHble cnekTpbl nornoweHns. OcobeHHOCTM
cnekTpa nornoweHus. AnnapaTypHoe ocHaueHue. CnekTpooToMeTpbl U (OTOKONOPUMETPbI.
Ontuyeckasg cxema KOK-2 n KPK-3. YpasHeHne Byrepa-JlambepTta-bepa 1 oTknoHeHns ot Hero.
MonsipHbIn KO3dodoMLUMEHT nornoweHns. Cnocobbl atoMmnaaunmn - weneeas ropenka, syeika Jlbsoea.
NcTouHnkn nanydeHuns B AAC. CnekTpanbHble U OnU3MKO-XMMUYECKNE MOMEXMN.

naboparopHas pabora (6 4aca(oB)):

CnexTtpodpoTtomeTtpusa 1. Onpenenenne cogepxaHma Tutana (IV) B pactesope B BUAE KOMMNEKCHOIO
COeVHEHUS C NEPOKCMAOM BOAOPOAA METOAOM rpalympoBOYHOro rpaduka 2. OnpeneneHve
copepxaHusa npumecu xenesa (lll) B TexHnyeckom KncnoTe ¢ MCNONb30BaHMEM B KA4ECTBE
peareHTa cynbgocanMunnoBom KUCNoThbl

Tema 25. OnTManbHble YCNOBUSA NPOBeAEHUSA cneKTpooTOMEeTPUYECKMUX N3MEPEHUN.
JNleKL,MoHHoe 3aHsiTne (2 4yaca(oB)):

25. OnTumanbHbIe YCNOBUS NPOBEAEHUS CNEKTPOGOTOMETPUYECKUX N3MepeHUit. Cnocobbl
MOBbIWEHNS YyBCTBUTENbHOCTU U CHUXEHUS NOrPeWwHOCTN N3MepeHns. KonmyectBeHHbIe pacyeThl
no 3akoHy byrepa-JlambepTa-bepa no rpanympoBo4HOMY rpadomky U METOLOM L0DABOK.
doTomeTpuryeckme peakumn. OpraHnyeckmne peareHTbl, UICNonb3yeMble B (DOTOMETPUYECKMX
MeTodax aHanmsa. PoToMeTpuyeckoe TMTpoBaHne. Buabl TMTpaHToB 1 hopma KpUBOM TUTPOBAHMS.
Cnocobbl pernctTpaumnmn KOHEYHOM TOUYKM TUTPOBAHNS.

naboparopHasi paborta (7 4aca(oB)):

CnekTpogooTomeTpus 3. Onpenenenune conepxarns Cu (Il) B obpasue aMmmMmnayHbIM METOLOM 4.
OnpegneneHve cogepxaHus peHona B NpUpoaHON BoAe C UCNOMb30BAHNEM B KA4ECTBE peareHTa
4-aMNHOAHTUNMPUHA.

Tema 26. OTyeT No UHAMBMAYanbHOM paboTe (paspensbl 1-5)

Tema 27. dnekTpoxmmmyeckue Metoabl aHanu3aa. lNoreHumomeTpus. YpaBHeHue HepHcra.
Tvnbl NHOUKATOPHbIX 3N1IEKTPO40B.

JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

27. dnekTpoxuMmyeckme metoapl aHannaa. lNotreHunometpus. lNMoteHunoMeTpryeckas ayenka,
WNHOMKATOPHbIA anekTpoh. YpasHeHne HepHcTa. Tunbl HOMKATOPHbIX 9NEKTPOLOB MO MEXaHU3My
OK/MKa (3nekTpoabl MepBoro poaa, BTOPOro 1 Tpetbero poaa) u ux ceoncrea. Pegokc-anektpoap.
3mepeHne pH ¢ NoMOLLbIO XMHIMAPOHHOMO 3NeKTpoaa. ONekTpoabl 2-ro poaa, B TOM Yucne v ans
namepeHns pH.
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naboparopHasi pabora (4 yaca(oB)):

MoTteHumnomepus 1. OnpeneneHne pH co CTeKNAHHbIM anekTpoaoM Ha pH-meTpe. 2. CoctasneHue
bydbepHbIX pacTBOPOB 1 onpeaeneHune pH atnx pacteopos Ha pH-MeTpe CO CTEKNAHHBIM
anekTpogoM. 3. OnpeneneHne OCHOBHbIX XapakTepUCTMK MOHOCENEKTUBHOMO anekTpoaa. 4.
OnpeneneHve KoagrUMEHTa CENEKTUBHOCTU NOHOCENEKTUBHOrO anekTpoaa. 5. OnpenenexHve
KOHUeHTpauun noHos meaum (ll) B anektponutax MegHeHMs C NOMOLLbIO MeObCeNeKTUBHOrO
anekTpona. 6. OnpeneneHne bpomnaa cepebpa B KMHOQOTOMATEPMANAX C MOMOLLbIO
6pomMnacCenekTMBHOro anekTpoda. 7. OnpeneneHme HUTPaT-MOHOB B PacTUTENBHOM MaTtepuane ¢
MOMOLLbIO HATPATCENEeKTUBHOMO anekTpoa. 8. NoteHunomeTpmnyeckoe TMTPoOBaHNE CUNTbHOW
KWUCNOTbI CUSIbHbIM OCHOBaHMeM. 9. [oTeHUnoMeTprnyeckoe TUTPOBaHNE MHOFOOCHOBHOW KUCAOTI
cunbHbIM ocHoBaHueM. 10. OnpeneneHne xnopoBOAOPOAHON 1 BOPHOW KUCNOT NPU NX COBMECTHOM
npucytcteumn. 11. OnpeneneHne ocgopHOM KUCIOTbl U gurnapodpocdara HaTpus npu nx
COBMeCTHOM npucyTtcTeun. 12. OnpeneneHve XnopoBOAOPOLHON U YKCYCHOM KUCAOT Npu NX
coBMmecTHOM npucytcTBun. 13. OnpeneneHne KOHCTaHT aMccoumaumm cnabbix KUCNOT 1 OCHOBAHWIA.
14. lNoTeHuMoMeTpryeckoe TUTPOBaHNE No METody OKUCNEeHMs-BoccTaHoBneHus. OnpegeneHune
xenesa (lll) B pacteope, xenesa (ll) B conu Mopa, kobanbTta (Il) B pactsope, ruapoxmHoHa B
pacTtsope. 15. [loTeHUnomeTprnyeckoe TUTPOBaHNE MO MeToay ocaxaeHus. OnpeneneHne cBmMHLA
(Il) B pacTBope. 16. [MoTeHUMOMETPUYECKOE KOMMNIEKCOHOMETPMYECKOe TuTpoBaHme. OnpeneneHve
xene3sa (lll) B pactBope. Bonbtamnepometpus

Tema 28. NoHocenekTuBHbIE anekTpoabl (UCI).
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

28. NoHocenekTuBHble anekTponbl (MC3I). MembpaHHbie, KpUCTaNINYeCckne 1 ra3oqyBCTBUTENbHbIE
NC3. OnekTpon ¢ BHYTPEHHUM PacTBOPOM cpaBHeHUs. MexaHunam otknmnka NC3, coctas
NONMMEPHON MeMOpaHbI. VIoHOMOpbI, NPUMEPb! 3NEKTPOA0B HA UOHBI Kanus, KanbLus, ranoreHnaos,
HUTPAT- N HUTPUT-aHNOHOB. CTeknsAHHbIN pH-MeTpryecknii anekTpoa. Owmnbka namepeHus pH.
OnekTpoabl C KPUCTaANIMYEeCKon MembpaHoi Ha npuMepe PTOPNa-CENEKTUBHOIO SNEKTPOAA.
ToHKONNEeHOYHbIE TBEPAOKOHTaKTHbIe VICO. OnekTpoabl C ra3oBbiM 3a30POM, UX aHANMTUYECKme
BO3MOXHOCTMW.

naboparopHas pabora (4 4aca(oB)):

MoTeHunomepuns (npenofasaTenb BbibupaeT oaHy paboTy U3 gaHHoro nepeyHs) 3. OnpeneneHune
OCHOBHbIX XapakTepUCTUK MOHOCENEKTUBHOrO anekTpoaa. 4. OnpeneneHne KoapdpuumneHTa
CENneKTUBHOCTN NOHOCENEKTUBHOMO anekTpoda. 5. OnpeneneHne KoHUeHTpauumn noHos meau (Il) B
9NEKTPONIMTax MELHEHNS C MOMOLbIO MeAbCENEKTUBHOrO anekTpoaa. 6. OnpenenexHne bpommaa
cepebpa B KMHOghoTOMaTEPUanax ¢ MoMOLLbI0 6pOMUACENEKTUBHOrO anekTpoaa. 7. OnpeneneHne
HUTPaT-NOHOB B PACTUTENIbHOM MaTepuane Cc MOMOLLbIO HATPATCENEKTUBHOIO anekTpoaa.

Tema 29. Case study (pa36op KOHKPETHOW CUTyaLUK): NUCMNONIb30BaHNE UOH-CENIEKTUBHbIX
3/1eKTPOo,A0B B aHanu3se nNnpupoaHbix soa. NMoreHunoMeTpuyeckoe TUTpoBaHue.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

29. Case study (pa3bop KOHKPETHOW CUTyaLun): NUCNONb30BaHNE NOH-CENEKTUBHBIX NEKTPOLOB B
aHanunse NpUpPoOHbIX BoA. Bbibop ycnoBuin naMepeHust B NOTEHUMOMETPUN. Y paBHEHNE
Hukonbckoro. MNoTeHunomeTprnyeckoe TutpoBaHme. Boibop ycnoBuii namepeHns aHanmMTn4eckoro
curHana B noteHunomeTpun. CenekTMBHOCTb MOTEHLMOMETPUYECKOrO CUrHana.
MoTeHumnanonpenenswowme n Mewatowme noHbl. KoadppunumneHTbl NOTEHLMOMETPUYECKON
cenekTnBHocTn. O630p METOAOB NOTEHLUMOMETPUYECKOr0 TUTPOBAHMS. 3aBUCUMOCTb cKayka
NMOTEHLUMAN0B Ha KPUBbIX MOTEHLMOMETPUYECKOrO TUTPOBAHNS OT Pa3nnMyHbIX (0akTOPOB.

naboparopHas pabora (9 yaca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MoTeHunomepus (npenonasaTenb BblOUpaeT ABe paboTbl U3 OaHHOro NepeYyHs) 8.
[MoTeHumoMeTpryeckoe TUTPOBaHWNE CUSTbHOW KUCNOTbI CUMbHBIM OCHOBaHMEM. 9.
[MoTeHuMoMeTpryeckoe TUTPOBaHME MHOFOOCHOBHOW KMCNOTbl CUMbHBIM OCHOBaHueM. 10.
OnpepneneHne xnopoBOAOPOAHOM U BOPHOM KACNOT NP NX COBMECTHOM NpucyTcTeun. 11.
OnpegneneHne hocdOpHON KUCNOTbI U aurngpogoocdara HaTpms Npu X COBMECTHOM MPUCYTCTBUM.
12. OnpeneneHne xnopoBOAOPOAHON N YKCYCHOW KMCNOT NPU MX COBMECTHOM NpucyTcTBmun. 13.
OnpegneneHne KOHCTaHT amccoumnaumm cnabbix KUCNOT U ocHoBaHwWid. 14. MNoTeHUMoMeTpunyeckoe
TUTPOBaHWE NO MeToy OKMUCNeHus-soccTaHoBneHns. Onpenenerne xenesa (lll) B pactsope,
xene3a (ll) B conn Mopa, kobanbTa (Il) B pacteope, ruapoxmHoHa B pacteope. 15.
[MoTeHuMoOMeTpuMYeckoe TUTpoBaHme No Mmetody ocaxaeHuns. OnpeneneHve ceuHua (ll) B pacteope.
16. lNoTeHunoMeTpryeckoe KOMNIeKCoHoMeTpudeckoe TutpoesarHme. OnpeneneHuve xenesa (1)
pacTBope.

Tema 30. BonbtaMmnepometpusi n nonsiporpacpus. NMonsiporpacdomyeckas BosnHa.
Adudcpy3noHHbIe TOKM.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

30. BonbTramnepomeTpus n nonsporpadous. dNeKTpoxmmmyeckas syerka. Teopms 3ameaneHHoro
paspsana, nepeHanpsxeHue. Monaporpaduryeckas sonHa. lNMpenensHole obpatumbie u
HeobpaTuMble Anddy3nOoHHbIE TokK. NonspudaunoHHas kpueas, ypasHeHue Tadpens. MNMoHaTre
(oOHOBOrO TOKa, papaneesckune n Hedpapageesckme npouecchl. MNMonsporpadus. Popma
nonsiporpammbl. XapakTepuctukm kpmeon. Makcrnmymbl Ha KpuebiX. [penenbHbi Andgy3noHHbIA K
KMHeTnYeckuii Tokun. MonynorapucpMmnyecknii aHanua BosHbl. MonsporpamMmmesl 06paTMMbIx 1
HeobpaTtumbix npoueccoB. ObnacTn NPUMEHEHMNS, LOCTOMHCTBA U HEAOCTATKM PTYTHOrO Kanarwero
3neKkTpoaa no CpaBHEHMUIO CO CTaUMOHAPHBIMU 3NEKTPOAAMN.

naboparopHas pabora (4 4aca(oB)):

1. KayecTBeHHbI nonsiporpaduyeckmin aHanua 2. KonnyecTeeHHbI nongporpaguyeckuii aHanms
pacTBOPOB CONEN METANOB.

Tema 31. BonbTaMnepoMeTpusi Ha TBepAbix anekTpoaax. XMmMnuyeckum mogucpmumpoBaHHbie
aneKTpoabl.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

31. BonbtamnepomeTpus Ha TBEPLbIX ANEKTPOAAX. DNEKTPOLbI, UCMONb3yEMbIE B
BO/MbTaMnepomMeTpun. AManbramHble, METanIn4Yeckue, yrnepoHole 3NeKTpoabl. YCnoBus
NpoBeAeHUSI BONbTaMNepoMeTPUYecKx namepeHnii. [Byx- 1 TpexanekTpooHas anekTpoxummyeckas
A4eika. XMMUYECKM MOONULIMPOBAHHbIE 3N1eKTPOAbl, UX aHANUTUYECKMe BO3MOXHOCTW. BnnsHue
reoMeTpum, YCNoBUiA MacconepeHoca 1 MaTepvana anekTpoaa Ha BUL BONbTaMMneporpamm.
OcobeHHOCTH MacconepeHoca K ynbTpaMMKpO3NekTpoaaM.

naboparopHas pabora (4 4aca(oB)):

3. MNongporpaduyeckoe onpeneneHne NPoLEHTHOrO COAEPXaHNa MeTanos B obpasLe no
rpanympoBOYHOMY rpadouKy.

Tema 32. UHBepcHOHHas BonbTamnepomeTpus. Mooynsumsa noteHumana Kak cnocob
NoBbILLEeHUA YyBCTBUTE/IbHOCTU BOJIbTaMNepoMeTpUuun.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

32. BonbTamMnepoMeTpus Ha CTaunoHapHbIX anekTpoaax. Bucsiwas ptytHas kanns n nnockue
MeTanM4yeckne n yrnepoaHble anekTpoabl. dopma BonbTaMnepHOro curHana, Tok 1 noteHuman
nvka. Andgy3noHHbIA N MOBEPXHOCTHbIA 3NEKTPOAHbIE Peakuun 1 X BAUSIHWE Ha popMy nuka v
€ro 3aBUCUMOCTb OT CKOPOCTW CKaHUPOBaHMs noTeHumana. [yTu noBblweHWs YyBCTBUTENbHOCTH
curHana. VMiHeepcuoHHas n agcopbumoHHas BonbtamnepomeTpus. OnpeaeneHune pTyt u TSXenblx
METanNIoB C NOMOLLbIO MHBEPCVMOHHOW BONbTaMnepoMeTpun. lNepeMeHHo-ToKoBas
BOMbTaMNepoMeTpus, KBaapaTHO-BO/IHOBAS BONbTAMMEPOMETPUS, Apyrie crnocobbl Moaynsauum
curHana. lMoHsiTne 06 aMmnepoMeTpnyYeckoM TUTPOBaHUW. Bua KprBbIx aMnepoMeTprnyYeckoro
TUTPOBAHNS N NX MHTEpNpeTaums.

naboparopHasi pabora (9 4aca(oB)):

4. COBMECTHOE onpeneneHne NOHOB METaNNIOB METOLOM MHBEPCUOHHOM BONIbTaMNeEPOMETPUMN Ha
PTYTHO-NNIEHOYHOM 3neKTpoae (NpenoaaBaTenb BblbMpaeT NOHbI MeTasNoB).

Tewma 33. Xpomatorpadousi. NMpuHUMnbI MeToA.

PerunctpaumnoHHbii Homep 7104517 5AEK
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

33. Xpomartorpadomsi. MpuHumnsl Metona. TepMUHbI: HEMOABUXHASA, NOABMXHAs dasbl, copbar,
copbeHT, antoat. Knaccudpmkaums MetonoB xpomatorpacpmmn. AncopbumnoHHas,
pacnpegnenuTenbHas, MOHOOOMeHHas, adpdPUHHas, 0cafoyHas, aKCKI3MOHHAs XpoMaTorpacous.
Knaccudpmkaumsi no TexHuKe UCNONHEHNS 1 Lenu xpoMatorpadvpoanms. Obiwme npuHLMUMbI
XpomaTorpagunyeckoro pasneneHns. dpEEKTUBHOCTN 1 CENEKTUBHOCTb pasaeneHus.
Xpomatorpadpuyeckne napameTpsbi.

Tema 34. Xpomartorpadouueckme copbeHTbl, nx knaccudpukaumsa. KonmuecTseHHbIA U
KayeCTBEeHHbIA aHan1M3 C NOMOLLLbIO TOHKOCTOMHOW XpoMmaTtorpadoun. BymaxHas
Xpomartorpadous.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

34. XpomaTtorpaduyeckme copbeHTbl, nx knaccudpukaums. KonmyecTBeHHbIM 1 Ka4eCTBEHHbI
aHanm3 ¢ NOMOLLbI0 TOHKOCNONHOM XpomaTtorpadun. bymaxHas xpomaTtorpadums. [nockocTHas
xpomatorpagous. OcobeHHOCTN TOHKOCOMHON xpoMaTorpadun. CopbeHTbl, BApUaHThbl
OCYLLECTBNEHNS, PEXMMbI N04a4YN 9M03HTA. KONNYECTBEHHbIN U KAYECTBEHHbIN aHann3, MetToabl
naeHTudgomkaumn. KonoHoyHasa xpomarorpadpus.

naboparopHas pabora (4 4aca(oB)):

XpomaTtorpadumsa 1. PazneneHne n obHapyXeHne KaTMoHOB MeTannoB METOA0M ByMaxkHOM
XpomaTtorpadouu

Tewma 35. Na30- 1 BbicOKO3(ppeKTUBHASA XNAKOCTHasi Xxpomartorpacpus. LetekTopbl B
Xpomartorpadouu.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

35. a30- 1 BbICOKOa(hhEKTUBHAS XNAKOCTHAsA xpomaTorpadms. OcobeHHOCTM annapaTypHoro
odpopMsieHnst, cnocobbl 06paboTky xpoMaTtorpadpuyieckux nmkos. etektopbl KX n BOXX.
AHanunTtuyeckas xpomatorpadus. Metogbl Ka4eCTBEHHOIO YN KONUYECTBEHHOTO
Xpomatorpagouyeckoro aHannsa. TpeboBaHus, NpeabsBNSeMble K MOABUXHON U HENOABUXHOM
dazamM. OcobeHHOCTM annapaTypHOro 0dOPMIEHUS Fra30-XNOKOCTHOW, ra30-aacopOLMOHHOR 1
BbICOKO3(PDEKTMBHOI XNOKOCTHOM XxpomaTorpadummn. Knaccngukaums copbeHToB. Cnocobsl
pasneneHns xpoMatorpagouyecKmnx NKOB U KONMYECTBEHHO 06paboTkn XpoMaTorpamm.
TeHOeHUMM pa3BUTMS COBPEMEHHON aHaNNTUYECKON XxpomaTorpadum

naboparopHas pabora (5 yaca(oB)):

Xpomatorpadpus 2. OnpeneneHne 6UONOrMYecKn akTUBHbIX BEWECTB MeTogoM BOXX
(npenonaBaTenb BolbMpaeT o0aHy M3 Tpex paborT): - onpeaeneHne NonMapoMaTnyeckmx
yrnesofoponos - onpenenexHve sutammHos A u C - onpegeneHne ammogapoHa
([2-meTnn-3-6eH300pypaHun]-[4-(2-onaTunamMmHoOaToKCn)3,5-oninoadeHnn]keToHa ruapoxnopua B
pacTBope OS5 BHYTPUBEHHbIX BAVBAHWUINA.

Tema 36. O6LLas xapaKTepUCTUKa MHCTPYMEHTaNbHbIX MeTo00B aHanu3a. Kputepum Bbibopa n
TEeXHUKO-3KOHOMMUUECKas OLL,eHKa MHCTPYMEHTalNbHbIX METO00B aHanu3a (Kpyrbii CTON C
npuBNeyYeHnemM BeyLUX CNeLnanucTos).

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

36. CpaBHVITeJ'IbHaFI XapakTtepucTtnka MHCTPyMEHTallbHbIX METOL0B aHa/In3a. KpI/ITepVII/I Bbl60pa
OnTMManbHOro MetToaa aHannaa. AHanUTUYeCKme n MEeTpOonornyeckmne XxapaktepncTtnkm OCHOBHbIX
MEeTon0B aHaNn3a. Tpe6OBaHI/I9| K r|p0600T6opy, CpaBHUTENbHAaA XapakTepucTtnka CenekKTmMBHOCTN 1
4yBCTBUTEJIbHOCTU ONTUYECKUX N 3NTEKTPOXNMNHECKNX METOLO0B aHaNn3a. TexHMKO-9KOHOMMYeckas
oueHkKa MHCTPpYyMEeHTallbHbIX METO00B aHa/In3a.

Tema 37. KoHTponbHas paborta
JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):
37. KoHTponbHas pabota no kypcy ®PXMA.

4.3 CTpyKTypa 1 copepxaHume caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)
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Buabi
Paspen Cemect Henens | camocTtositensHon [TpynoOeMKOCTb) g‘:ﬂ%’::;';?:;g:gz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYyAOEeHTOB P

Tema 1. Tema: VayueHme
E;gfeﬂ:'gi:nﬂaﬁg” NEKLIMOHHOTO 2 Kpatkas 6ecena
" mMaTtepuana.
AHanuntnyeckas 3 1 P

" xumnsa"(AX).

COBpeI\SIeHI?IaSI OdpopmneHune OdpopmneHHas
necpuHILMS Haykn AX nabopartopHoi 2 nabopartopHas
O6bekTbl aHanuaa. paborbl. paborta.
N3yyveHne
Tema 2. Tema: Metoapl NEKLIMOHHOTO
gggﬂéﬁﬂmﬁaﬁm matepuana u 2 KpaTtkas 6ecena
€KOMeH40BaHHON
. [0BHapyxeHus BewecTs 3 2 P A
o nuTepatypbl

(kayecTBeHHbI aHann3

M €ro pofb B Pa3BATUN O¢>opMHeHmev OdbopmneHHas
eCTecTBO3HaHNS) nabopaTopHoit 2 nadoparopHas

paboTbl. paborTa.

Tema 3. Tema:

XUMnyeckoe OdbopmneHne OdbopmneHHas
paBHoBecye B nabopatopHoi 2 nabopaTopHas

. [FOMOreHHbIX cucTemax. 3 3 pacoTbl. pabota.
OCHOBHbIE TUMbI ORrOTOBKA

” NnoaroToBka K o
eakuuin, npuMeHsiemble 2
EAX. P YCTHOMY OMPOCY YCTHbI onpoc
Tema 4. Tema: OcpopMHeHmev OdpopmneHHas
COBpEMEHHbIE nabopaTopHoi 2 nabopaTopHas
NpeacTaBneHus o paboTbi. pa6ora.
Kucnotax u NoOroToBka K

" locHoBaHNSIX. 3 4 |connokenymy 1 KONNoKBIyM
[poTonutuyeckas NOAroTOBKA K AChMOHHES
TeopuA KNCNOT 1 MMCbMEHHOM 1 6
OCHOBaHUM. paborte pavota

Odbopmnerne OdbopmneHHas
Tema 5. Tema: nabopaTtopHoii 2 nabopaTopHas
. |BydhepHble pacTBopbl 1 3 5 |paboTbl. paborTa.
X CBOMCTBA. NoOroToBKa K
KONTIOKBIYMY 2 KONNOKBUYM
N3yyveHne
NEKLMOHHOTO U .
HTEPaKTUBHbII
Tema 6. Tema: PacueThl matepuana un 2 onpocrz)
pH B pacTBopax KMcnoT 3 6 pekomMeHnoBaHHON

" |n ocHOBaHWA. Yyet nurtepartypbl

anccoumalmm Boabl. OdpopmneHue OdpopmneHHas
nabopaTopHoii 2 nabopartopHas
paboThbl. pa6ora.

Tema 7. Tema: OdpopmneHune OdpopmneHHas

3aBnCUMOCTb nabopaTtopHoii 2 nabopaTopHas

KOHLEHTpaUWM aHMOHOB | 4 7 paboTbl. pabora.

" lcnabbix kmucnoTt ot pH. NOAroTOBKA K N
Hrarpammbi MUCbMEHHOIA 2 2601a
pacnpeneneHus. pabote P

PerncrpaumnoHHblii Homep 7104517 DAEKTPOHHEH
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Buabi
N Paspen CemecT Hepens | camocTtositenbHoM [TPyAoOEeMKOCTb| g‘:ﬂ%’::;';?:;g:gz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYyAOEeHTOB P
Tema 8. Tema: VavaeHme
Xummeckoe nez NOHHOIO
paBHOBecCKE B MaTg nana u 5 WNHTepakTUBHbIN
reTeporeHFibIx eKoﬁeH OBaHHO onpoc
g, [cvcTemax. PasHosecne | 4 8 ﬁme o A .
" |B HACblWEHHbIX patyp
pacTBopax
ManopacTBOPUMbIX OcpopMneHmev OdbopmneHHas
coenvHeHUi. nabopaTopHoii 2 nabopaTopHas
Tema 9. Tema: Peakuun
Kgmgngechog aiie:B;Hl/lﬂ Ocpopmnenue OdpopmnetHas
A TUb KOMHH%KCHHX nabopartopHoii 2 naboparopHas
COeoNHEHWI padoTbI. paborTa.
NCcnonb3yemble B
9. [aHaNMTUYECKNX Lensx. 3 9 |nodroToska k 1 ANCLMEHHAS
PaBHoBecUs B ”"'ngeHHO"' pa6oTa
pacTBopax pabote
KOMIMMEKCHbIX
XMKO. TECTMPOBAHWIO
Tema 10. Tema:
SKCTpaKLMS, KaK MeToq OcpopmneHmev OdpopmneHHas
pasneneHma’m nabopatopHoi 2 nabopaTopHas
10.|KOHLIEHTPMPOBAHUS. 3 10 pacoTbl. pabora.
Teopus
SKCTPaKUMNOHHbIX MOAroToBka K 2 KONMOKBUYM
NPOLIECCOB. KONNOKBUYMY
Tema 11. PybexHas
KOHTpOnbHas paboTa no
noaroToBka K
11 [MeTonam pasneneHus, 3 11 KgﬂTgoﬁbHim 5 KOHTPONbHAaS
‘lnoeHTndounkaunm n aboTe paboTa
obHapyXeHUs BelecTs P
Tema 12. Tema:
MeTponorudeckme OcpopMHeHmev OdpopmneHHas
OCHOBbI nabopaTtopHoi 2 nabopaTopHas
12.|KONMYeCcTBEHHOr0 3 12 paborsi. patora.
aHanuaa. CnyyaiHble n
cncremMaTtmnydeckme MOAroToBka K 2 yCTHbII7| onpoc
MOrpPewWwHOCTN. YCTHOMY Ornpocy

PernctpaunoHHbin Homep 7104517
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Buabl
N Pasnen Cemect Hepens | camocTtositenbHoM [TPyAoOEeMKOCTb| g‘:ﬂ%’::;';?:;g:gz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYL,EHTOB P
OdpopmneHue OdpropmneHHas
nabopaTopHoi 2 nabopaTopHas
paboThbl. paborta.
NoAroToBKa K
Tema 13. Tema: NMUCbMEHHOM 1 nggzh::HHaq
TuTpumeTpryeckme paboTe P
OCHOBHbIE MOHSATUS. TEOPETNYECKOrO
[NepBryHbIE 1 marepuana
BTOPMYHbIE CTaHOapThbl.
(KOchveKTb' 1 KoHcnekTbl
nexkuui,
OCHOBHas u
LOMNONHUTENbHAS
niuteparypa)
Odbopmnerune
Tema 14. Tema: nabopaTopHO NabopatopHas
MocTpoeHune KpuBbIX paboTbl. paborTa,
TUTPOBaHUS: obwme [MocTpoeHne 5 onncaHne n
14 [nOAXOMbI. 3 4  |KPUBbIX MOCTPOEHHbIE
"IKncnotHO-0CHOBHOE TUTPOBaHUSA MO KpuBble
TUTPOBaHME. BbIOOpY TUTPOBAHMS
KncnoTHo-0CHOBHbIE npenogasarens
WHONKATOPbI. noaroTtoBka K .
2 THbIA On
YCTHOMY Onpocy ye onpoc
Eenigfélﬁga' OdopmneHune OdpopmneHHas
OKpI/ICJ'II/ITeJ'IbHO-BOCCTaHOBI/ITeJ'IbeIX nabopaTopHoi 2 naGopatopas
9 paboTbl. paborTa.
15 [Peakunii B 3 15
ITuTpUMETPUN. MOAroToBKA K
OcobeHHocTy MHT‘; AKTVIBHM 5 VIHTEepaKTMBHbI
NOCTPOEHNS KPUBbIX P y onpoc
TUTPOBAHUS. onpocy
OdbopmneHne OdbopmneHHas
'Il/'lema 16. Tema: nabopaTopHoii 2 na6opatopHas
16.|/ HANKATOPSI B 3 16 |paborTbl. paborTa.
OKWUCNUTENbHO-BOCCTAHOBUTEIbHOM S F———
TUTPOBAHUN. 2 THbIA on
P YCTHOMY Onpocy ye onpoc
OdbopmneHne OdbopmneHHas
nabopaTtopHoi 2 nabopaTopHas
paboTbl. paborta.
NMOAroTOBKA K
MUCbMEHHOM 1 n:ggh:aeHHaﬂ
Tema 17. Tema: paboTe P
Komnnekcumetpuyeckoe Mpopa6oTka
17.n 3 17 Ireopetudeckoro
KOMMNEKCOHOMETPUYECKDE marepuana
TUTPOBaHNe. (KOHCMeKTbl
nekummn, 1 TectupoBaHue
OCHOBHas u
LOMNONHUTENbHAS
nuteparypa) ons
Tec
PerncrpaumnoHHblii Homep 7104517 DAEKTPOHHEH
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 18. Tema:
18.[MIHOoukaTopsbl B 3 18 nCOTﬂBOJOzEa I(§C 4 YCTHbI OnpocC
KOMMNEKCOHOMETPUMN. y y onpocy
Tema 19. PybexHas
KOHTponbHas paboTta no
noaroToB
19 [M€TOAAM 3 19 KglﬂTSO)O'IbEIaOI;I( 5 KOHTPONBHAR
"IKONMYEeCTBEHHOro 260Te paboTta
onpeneneHns P
COoeNHEHIA
MNMpopaboTka
Tema 20. TeopeTnyeckoro
Knaccudpmkaums marepuvana 5;’: V(I:CI:-ITeBKaTXOVI
metonoB aHanm3sa. Case (KOHCNEKTHI XUAMUYECKX
20.|study (pasbop 4 1 |nekuwi, 10 0COBEHHOCTSIX
KOHKPETHOW CUTyaLunW): OCHOBHas A3MVYHBIX
rmaopoaHanns DOMNONHUTENbHASA gvmos 8oL
KOHKPETHOro obbekra nuteparypa) ans
Bbl
MpopaboTka
TEOPETNYecKoro
mMaTtepuana
(KOHCNEKTHI 4 NHTepakTMBHbIN
nekumn, onpoc
OCHOBHas n
Tema 21. LOOMNoNIHUTEeNnbHas
CnekTpockonuyeckmne nuTeparypa)
21.|MeToObl aHanu3a. 4 2 MpopaboTka
Obwas TEOPETNYECKOrO
XapakTepucTuka. maTepuana
(KOHCNEKTH OdpopmneHune
nexkuui, 8 nabopaTopHoi
OCHOBHas u paboTbl
LOMONHUTENbHASA
nuteparypa) ons
Bbl
Tema 22. 0doOpM/EHHbIE
ATOMHO-3MNCCUOHHAs pes3ynbrarthbl
M/IEHM
oo [CNEKTPOCKONMS. 4 3 J?acgggapgpm)em 12 KOHKPETHOrO
"ICnocobbl atoMm3aumm. 260TH onpeneneHns -
YpaBHeHne P Ka4eCTBEHHbIN
NomakunHa-LWaibe. aHanua Bof
OdoopMneHHble
pesynbTaThbl
OdhopMneHMe KOHKPETHOro
_ onpenenexHns -
n TOPHOM 4 Y
Tema 23. ngggg OPHO KONNYECTBEHHbIN
23.|AToMHO-abcopbumoHHas| 4 4 aHanus
cnektpockonus (AAC). OTAENbHbIX
KOMMOHEHTOB
NOAroToBKa K
NMUCbMEHHOM 4 ngggraeHHaﬂ
paboTe P
PernctpaumnoHHbiin Homep 7104517 OBAEKTPOHHEH
Bl VHUBEPCHTET

CtpaHnua 23 n3 44.

AR 1 OFMALMOHHC AHATVTAHECHAR CHTTEMA Ky



Mporpamma ancumnnuubl "Ananutmndeckas xummns"; 04.03.01 Xummnsa; 3asenyowmii kadenpoi, o.H. (npodeccop) EstiornH IMA.
npodgoeccop, A.H. (npodeccop) MeasHuesa 3.11.

Buabl
N Pasnen Cemectp Hepens | camocTtositenbHoM [TPyAoOEeMKOCTb| g‘:ﬂ%’::;';?:;g:gz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYOEHTOB
N3yyveHne
NEKLIMOHHOTO 4 Kpatkas 6ecena
matepuana
OdpopmneHHble
Tema 24. pesynbTarbl
o4 MonekynsipHas 5 KONMYECTBEHHOIO
abcopbumoHHas OdbopmneHue onpeneneHuns
CNEeKTPOCKONMS. nabopatopHoi 4 OTLEeNbHbIX
paboTbl KOMMOHEHTOB
(cTatuctmnyeckas
obpaboTka
pesynbTaToB)
OdpopmneHune OdpopmneHHas
Tema 25. OnTUManbHble naboparopHoi 4 nadoparopHas
o5 [YCnoBnsi npoBefeHus 6 paboTbl paboTta
‘lcnekTpodpoTOMETPUYECKMN noaroToBska K
N3MEepPEHNIA. NMUCbMEHHOMN 4 ”MngeHHaﬂ
paboTe pabora
Tema 27. OdbopMneHme OdbopMneHHas
SNEeKTPOXNMUYECKe nabopaTtopHoi 4 nabopaTopHas
MeTobl aHann3a. paboThbl paboTta
27.|lMoTeHumnomeTpus. 7
YpasHeHue HepHcra. MoparoToska k nYCbMEHHAS
Tvnbl MHOVKATOPHBIX MMCbMEHHON 4 pabota
9NEeKTPOOB. patore
Tema 28. Odbopmnerne OdbopmneHHas
28.|VloHoCcenekTBHbIE 8 |nabopaTopHoOM 8 nabopaTopHas
anekTpoabl (MCI). paboThbl pabota
Tema 29. Case study
(pa3bop KOHKPETHO
cuTyauun):
NCcnonb3oBaHne OdpopmneHune OdpopmneHHas
29.|MOH-CeneKkTUBHbIX 9 |[nabopaTopHoW 10 nabopaTopHas
3NeKTPoAoB B aHanmse paboThbl paboTta
NPUPOAHbLIX BOA,.
[MoTeHunomeTpmyeckoe
TUTPOBaHMeE.
Tema 30. Odbopmnerne OdbopmneHHas
Bonbtamnepometpus u nabopatopHoii 4 naboparopHas
30.[Tonsiporpacpus. 10 paboThbl pabota
‘IMonsiporpachuyeckas NOAroTOBKa K
BonHa. Judpdoy3noHHble NNCbMEHHOM 4 ””ngeHHa"
TOKW. paboTe paborta
Tema 31.
Bonbtamnepometpus Ha
TBEPAbIX NEKTPOAAX. OdpopmneHune OdpopmneHHas
31.[Xummyeckn 11 |nabopaTtopHoii 8 nabopartopHas
MOANPULIMPOBAHHbIE paboThbl paboTta
aneKTpoabl.
PerucTtpauyoHHbii Homep 7104517 % 3;?{%}(";&1{%%2
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Buaobi
N Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
JucumnnuHbl cemecTpa pa6ortbl (B yacax) pa6oTb
CTYAEHTOB
Tema 32.
NHBepcrnoHHas
Eﬂog;;’?:gmeﬁwemm. Od)OpM}'IeHI/Iev OdbopmneHHas
32. noTeHLMana kak cnoco6 4 12 nagoggTopHom 10 nagogaTopHaﬂ
MOBbIWEHNS pabo paborta
4yBCTBUTENbHOCTM
BOSIbTaAMMNepoMeTpun.
Tema 33. MonroToBeka kK
33.[Xpomarorpadous. 4 13  |MnCbMeHHON 4 n”ngeHHaﬂ
MpuvHUMNBI MeTOA. pabote paborta
Tema 34.
Xpomartorpaduyeckme
COpbEHTHI, NX
Knaccuomnkaums.
KonnyecTBeHHbIN 1 OdpopmneHune OdpopmneHHas
34.|ka4yeCTBeHHbIN aHann3 c| 4 14  [nabopaTopHoi 8 nabopaTopHas
MOMOLLbIO paboThbl paboTta
TOHKOC/IONHOW
Xpomarorpadum.
BymaxHas
Xpomartorpadus.
Tema 35. a30-u
?Kb;;?(';%icfgge'(mwaﬂ OcpopMHeHmev OdbopmneHHas
35. 4 15 [nabopaTopHoii 8 naboparopHas
XpomaTtorpadus. 260ThI 26072
IeTekTopbl B P p
Xpomartorpaduu.
Tema 36. Obwas
xapakTepucTuka
NHCTPYMEHTaNbHbIX
MeTOO0B aHanunsa.
Kputepum Boibopa
TEXHUKO-3KOHOMMYeCcKas! N3yyeHne
36.|oueHka 4 16  [NeKumoHHoro 4 Kpatkas 6ecena
NHCTPYMEHTaNbHbIX maTtepuana
MeTOO0B aHanunsa
(kpyrnbii cTon €
npuBne4YeHnem BeoyLmx
cneumnanuncTos).
37 Tema 37. KoHTponbHas 4 17 roAroToBka K KOHTpONbHas
|loabota KOHTPO/IbHOM 4 oa6orta
P pabote
Ntoro 216

5. ObpasoBatenbHble TEXHONIOTUK, BK/IK0Yas UHTepakTUBHblie POpMbl 00y4eHUs
YacTb 1.

- KOMIMbKOTEPHbIE NMPEe3eHTaunn nekunii;

- MHTEPaKTMBHbI ONpPoc No paszaenam 1-17 Ha Nekumsix 1 Ha NPaKTUYECKNX 3aHSATUSIX;
- pa3bop KOHKPETHbBIX BOMPOCOB NMOCNE UHTEPAKTUBHOMO OMNPOCa;

PernctpaunoHHbin Homep 7104517
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- pa3bop KOHKPETHOM cutyaummn no pasaeny 10 (3KCTpakums B BUAE BHYTPUKOMMNEKCHbIX
COeOVHEHWNN)

- MPOrpamMMHbIv nakeT ang rectuposaHma Analex 2009.
Yactb 2:

- KOMMbIOTEPHbIE NPe3eHTauumn nekuni;

- UHTEepPaKTMBHbIN onpoc no pasgenam 1-6, 10-12, 13-15.

- Case study (pa3bop KOHKpeTHOW cutyauun) no pasaeny 9 (Mcnonb3oBaHNE MOH-CENEKTUBHBIX
9NEeKTPOO0B B aHaNN3e NPUPOAHbLIX BOL)

- KOMMbIOTEPHOE TECTUPOBAHME NO pasaenam "OMUCCUOHHAsA OOTOMETPUS NMNaMeHn n
aToMHO-abcopbumoHHas cnektTpockonus", "Bonbtamnepometpus”, "MoteHumnometpus".

- KPYrnbliA CTON C NPUBNEYEHNEM BEAyLWMX CNELNanMcToB B 06nacTy aKonoro-aHanmTmyeckoro
KOHTpons no paszeny 16 "Obwas xapakTepucTnka UHCTPYMEHTaNbHbIX METOLOB aHanunaa.
Kputepun Bbibopa 1 TEXHNKO-9KOHOMUYECKAS OLEHKA MHCTPYMEHTA/bHbIX METOL0B aHann3a"

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Tema: BBegeHue B 06U KypC AUCLUMNIUHDBI "AHanuTuyeckasa xumus' (AX).
CoBpemeHHas pedouHnumsa Haykm AX. O6bekTbl aHanu3a.

Kpatkas 6ecepna , npuMepHble BOMPOCHI:

Bonpochkl ans obcyxaeHus: Ponb AX B pa3Butum Opyrux eCTeCTBEHHbIX Hayk (6uonorum, reonoruu,
MeOVLMHbI 1 4p.) U Apyrnx pasgnenos xumun. MHoroobpasve 06bekTOB XMMUYECKOro aHannaa: Boapbl,
MoYBbl, BO31YX, IEKAPCTBEHHbIE Mpernaparbl, FOPHbIe NOPOLbl, HEPTENPOOYKTbI, CMaBbl.

OdbopMneHHas nabopaTtopHasi paboTa. , NpUMepHbIe BOMPOCHI:
ObcyxaeHne pe3ynbtaTtoB nabopaTopHoi paboTbl. PaccMoTpeHne NpuymH NosSIBEHMS OWNBOOK.

Tema 2. Tema: MeTtoabl uaeHTUPMKaLUKN, pa3peneHus U o6HapyXeHUs BeLLLeCcTB
(xayecTBeHHbIV aHaNU3 n ero poJsib B pa3BUTUN €CTECTBO3HaHUSA).

KpaTkas 6ecena , NpMMepHble BOMPOCHI:

BOHpOCbI ans o6cy>K,u,eH|/|9|: KayecTBeHHbI aHann3 n ero COBpEMEHHOE HalrnonHeHne. AHanms
HeopraHn4yeckmnx n opraHn4eckunx BellecTB. PasnunyHble Knaccugomkauum NOHOB.

OdpopmneHHas nabopaTtopHas paboTa. , NPUMepHbIe BONPOCHI:
ObcyxneHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMoTpeHre NpuYnH NosiBNeHNs owmnbok.

Tema 3. Tema: XuMuueckoe paBHoBecue B roMOreHHbIx cuctemax. OCHOBHbIE TUMbI peakLuun,
npuMmeHsiembie B AX.

OdbopMmneHHas nabopaTtopHas paboTa. , NpUMepHbIe BOMPOCHI:
O6cyxaeHne pe3ynbTaTtoB nabopaTopHoit paboTtbl. PaccMoTpeHre NpuymH NOSIBNEHMS OWKOOK.
YCTHbIA ONPOC , NPMMEPHbIe BOMPOChHI:

Bonpocsbl - cunbHble 1 cnabble KUCNOTbl 1 OCHOBAHMWSA, KOHCTAHTA M CTENEHb Anccoumnaumm cnabbix
anekTponutos. Baanmogencteume ¢ pacteoputenem. CBa3b Mexay CBONCTBaAMU MOHOB, CTPOEHUEM
aTOMOB 1 MONOXEHNEM B NEPUOLMNYECKON CUCTEME 3NIEMEHTOB. AHannTM4Yeckne Knaccudpukaumm
KaTWUOHOB,

Tema 4. Tema: CoBpeMeHHble npeacTaBneHnst 0 KUCNoTax n ocHoBaHusix. NMpoTtonutuyeckas
Teopusa KMCNOT U OCHOBaHUMN.

KONNOKBMYM , MPMMEPHbIe BOMPOChHI:
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Tema: "PaBHOBecuKs B pacTBopax KMCnoT n ocHosaHuin" 1./13MeHeHne npencrasneHnin o KncnoTax u
OCHoBaHusx. Mictopuyeckuii acnekT. KnucnopofHole n 6e3kmcnoponHbie Teopuu. 2.Teopust
AppeHunyca, kak NpuMep NepBOil Hay4HOW TEOPUN KUCNOT U OCHOBAHWA. 3HAYEeHMEe Teopun
AppeHunyca ons passuTtus NpencTaBneHnin 0 KUCNOTHO-OCHOBHbIX PaBHOBECUSAX B pacTBopax.
MpenmywecTtsa n HepocTatku. 3. Teopus Jlbionca n ee 3Ha4YeHne ons OpraHN4eCcKon XMMnN.

4. Teopus YcaHoBuMYa, OOCTOMHCTBA U HegocTaTkn. 5.OCHOBHbIE NONOXEHNS TEOPU
bpeHcTena-Jloypu. 6.BbiBoabl 3 Teopumn bpeHctena-Jloypu. 7.[MpnMepbl KNCNOT 1 OCHOBAHWIA MO
BpeHcTeny.

OdbopmneHHas nabopatopHas paboTa. , NpUMepHble BOMPOCHI:

Ob6cyxaeHve pesynbtaTtoB nabopaTopHoi paboTbl. PaccMoTpeHne NpuymH NosSiBNEHMS OWnOOoK.
nMCbMeHHas paboTa , NpYMepHble BONPOCHI:

Tema: PaBHOBeCKE B FOMOreHHbIX cuctemax Bonpochl:foMoreHHble paBHOBeCUS. 3aKOH AEeNCTBUS
MaccC 1 CNeacTBmsa U3 Hero, rpaHnLbl ero MPUMEHNMOCTU. DNEKTPONNTMYecKas auccoumaums,
CunbHble 1 cnabble anekTponuTbl. MpoTonuTnyeckas Teopmsa KUCNOT U OCHOBaHWMiA. KOHCTaHTa u
cTeneHb guccoumnauunm cnabbix aneKTPonmMToB. AKTUBHOCTb, KOSOULIMEHT aKTUBHOCTW, NOHHAS
cuna. MloHHoe npounaseneHune soabl, pH. Mmoponuna conen (B3anMoaencTBme 3apsaXeHHbIX KUCNOT U
OCHOBaHwuin no bpeHcteny ¢ Boaoi).

Tema 5. Tema: BycpepHblie pacTBOpbI U UX CBONCTBA.

KONNOKBUYM , NPMMEPHbIE BOMPOCHI:

Bonpochbl ons konnoksuyma: Oblwee noHsATNE 0 BydhbepHbix pacTBopax. [Mpumepbl BydepHbix
pacTBOPOB. 0COBEHHOCTM 1 CBONCTBA BychepHbIx pacTBOpOB, YpasHeHue [eHaepcoHa-Xaccenbbaxa.
3asuncmmocTb pH BydoepHbIx pacTBOPOB OT Pa3NnYHbIX PaKTOPOB.BydhepHas eMKoCTb pacTBOPOB.
ObnapatoT N 6ydbepHbIM OENCTBUEM PACTBOPbI CUMbHBIX KUCNOT U OCHOBAHWIA?

OdpopmneHHas nabopaTtopHas paboTa. , NpUMepHbIe BONPOCHI:

ObcyxaeHne pe3ynbtaTtoB nabopaTopHoit paboTtbl. PaccMoTpeHne NpuynH NosSIBNEHMS OWNOOK.
Tema 6. Tema: PacueTbl pH B pacTBOopax KUCNOT 1 OCHOBaHWNA. Y4eT auccouuauum Boabl.
VHTepakTMBHbIA ONpPOC , NPUMEpPHbIE BOMPOCHI:

Bonpocobl: Kak BnmseTt npupona pactTBOPUTENS HA CUNY KUCNOT Y OCHOBaHWIA? B kakumx cny4dasx
HeobX04MMO y4nTbiBaTb AMCCOLMALIMIO PACTBOPUTENS NpY pacyeTe pH B criyyae CunbHbIX U cnabbix
9NEeKTPONnTOB?

OdpopmneHHas nabopatopHas paboTa. , fpUMepHbIE BOMPOCHI:
ObcyxaeHve pesynbtaTtoB nabopatopHoi paboTbl. PaccMOTpeHre NPUYnH NOSIBIEHNS OWMOOK.

Tema 7. Tema: 3aBMCUMOCTb KOHLIEHTPaLUN aHUOHOB cnabbix Kucnot ot pH. OduarpaMmbl
pacnpepneneHus.

OdbopMneHHas nabopaTtopHas paboTa. , NpUMepPHbIe BOMPOCHI:
Ob6cyxaeHne pe3ynbtatoB nabopaTopHoit paboTbl. PaccMoTpeHne NpuymH NoSIBNEHMS OWNOOK.
nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

Bonpocbl: OueHUTb MONbHYIO A0 aHWOHA 0AHOOCHOBHbIX (HF) 1 oByXOCHOBHbIX kmucnot (H2S) B
KOHKPETHbIX YC/TIOBUSIX B 32BUCMMOCTM OT NPUPOabl KUCNOTbI Unu ocHoBaHus (pH, pK).

Tema 8. Tema: XuMuyeckoe paBHoBecue B reteporeHHbIX cucremax. PasHosecue B
HacbILLLEHHbIX pacTBOpax ManopacTBOPUMbIX COeAMHEHNN. COe AUHEHUN.

NHTepakT1BHbI ONPOC , NPUMEPHbBIE BOMPOCHI:

Bonpochbl: npeacrtaBneHnst o retTeporeHHbIx cuctemax. HacblweHHble 1 nepechlleHHblIe pacTBOpbI.
Y10 Takoe TepMoanNHAMMYECKME U KOHLIEHTPALMOHHbBIE KOHCTAHTbI PaCTBOPMMOCTM (NPON3BeaEHNE
pacTBOPUMOCTN)? Ha3oBUTE YCNOBUSA KONMYECTBEHHOIO OCaXAEeHUS 1 pasaeneHns noHos. Kak
BAnseT pH Ha pacTBOPUMOCTb ManopacTBOPUMbIX COeAMHEHNIN? Kakme goakTopbl ele BAnaT Ha
pacTBOPUMOCTb 0CankKoB?

OdgpopmneHHas nabopaTtopHas paboTa. , NPUMepHbIe BONPOCHI:
ObcyxneHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMoTpeHre NprUYnH NosiBNEeHNs owmnboKk.

Tema 9. Tema: Peakumn KoMniekcoobpa3oBaHUS U TUMNbI KOMMIEKCHbIX COeAUHEeHNN,
ncnonb3yemble B aHaIMTUYECKUX Lensix. PaBHoBecus B pacTBopax KOMMIEKCHbIX
coeanHeHun. MpuHuun XKMKO.
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OdpopmneHHas nabopaTtopHas paboTa. , NPUMepHbIe BONPOCHI:
ObcyxneHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMoTpeHrne NpUYnH NosIBIEHNS OWnBOOoK.
nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

Bonpocbi:Kakne Trnbl KOMMIEKCHbIX COeAMHEHNA NCNONb3YOTCS B @HANNTUYECKUX Luensax?
XapakTepucTmkmn npoLecca KoMNIekcoobpasoBaHms: yHLMS 3aKOMMNNEKCOBAHHOCTA 1 ee
MatemaTtuyeckoe BblipaxeHue. Kak Bnmset pH Ha paBHOBECHE peakuuii KOMNNekcoobpasoBaHus -
YCNOBHble KOHCTaHThl ycTonymeocTn. KCP (2 yac.). 3apaHue: NpreeaunTte npumepbl U3 CBOEN
NPaKTMKN NPUMEHEHNS KOMMIEKCHBIX COeAMHEHNA 06padoBaHHbIx No npuHumny XMKO.
Ob6ceyxaeHne ownbok. Pasbop cnoxHblx 3a8ady, NoAroToBka K NMMCbMeHHoN paborTe.

TeCcTMpoBaHue , NPMMepPHbIE BOMPOCHI:

TecTnpoBaHne No MeToaam Ka4yeCcTBeHHOro aHannsa. MNpumepbl TectoB: JpobHbIM aHann3om
Ha3blBaeTCs 0OHapy>XeHNEe NOHOB B MCCNELYEMOM PACTBOPE - C MOMOLbBIO CNELNPNYECKIX 1
n36bmpaTtenbHbIX PEareHToB - C NMOMOLLbIO FPYMNMOBbIX PEAreHTOB - C MOMOLLBIO FPYMMNOBbLIX PEAreHTOB C
nocneayowmnm NCnonb3oBaHEM A5 MASHTUUKALNN KOHKPETHOrO NOHA Crneungnyecknx n
n3bmpartenbHbIX PEareHToB - C NMOMOLLbIO CreunanbHbiX METOANYECKNX NpreMoB KMCNOTHO-OCHOBHAS
Knaccugpmkaumns KaTMOHOB OCHOBAHA Ha: - CNOCOBHOCTU NX COEANHEHMWI B3aMMOLAEACTBOBATL C
CUNbHBIMU 1 CNabbiMU KNCNOTAMU M OCHOBAHNSIMU C OAMHAKOBbLIM 30PCPEKTOM - CMOCOOHOCTY UX
coefVHEeHN B3aMMOLEeNCTBOBaTb C CONAMUN POCHOPHON KUCNOTbl C OANHAKOBbLIM 3PJOEKTOM -
CMOCOBHOCTM NX COEANHEHMWIA 0AMHAKOBbLIM 06pa30M B3aMOLENCTBOBATb C KapboHaTaMu B KUCHbIX U
LWEeNOYHbIX Cpelax - CNOCOBHOCTU NX COEAMHEHMNI 0AMHAKOBbLIM 06pa30M B3aMMOLENCTBOBATL C
cynbhnaamm B KACHbIX U WENoYHbIX cpedax K pactsopy, cogepxatemy katuoHbl 1V-VI
aHanuTu4eckmx rpynn, npununm B n3bbitke pacteop NaOH, a 3atem ? n3bbiTok ammmaka. B ocagke
OCTaHyTCH ? - KaTuoHbl V rpynnbl - KaTuoHbl 1V rpynnbl - katnoHbl VI rpynnbl - HUKakme.

Tema 10. Tema: kcTpakuus, Kak MeTo, pa3neneHUs U KoHULeHTpupoBaHus. Teopus
3KCTPaKLMOHHbIX NPOLLECCOB.

KONNOKBUYM , NMPUMEPHbIE BOMPOCHI:

Tema "OKCTpakuUMOHHbIE NpoLecchl B aHanutuyeckon xumnn" 1. MoHsaTne 06 akctpakummn. CywHoOCTb
"XNOKOCTb-XUAKOCTHON" 3KCTPaKUMK, Kak OJHOro N3 BapnaHToB aKCcTpakumn. 2. lNpouecchl (3aKoH)
pacrnpeneneHuns onpenenseMoro BelwecTsa Mexay AByMS HECMELWMBAWMMUCS XNOKOCTAMU. 3.
OCHOBHbIE XapakTepucTuieckume napameTpbl NpoLecca aKCTpakuum: KOHCTaHTa pacnpeneneHuns,
KoadbpuumeHT pacnpenenexms. 4. 3aBNCMMOCTb KoadopuumeHTa pacnpeneneHns ot pasnmnyHbix
oakTopoB. 5. YCNoBms aKCTpakLumm HeoOpraHnyeckmx N opraHn4eckux coeanHeHnin. lNMpupona un
XapakTepucTuka aKkcTpareHTos. PasneneHne anemMeHToB METOA0M 3KCTpakLUmmn. PeakcTpakums.
OCHOBHble OpraHnyeckue peareHTbl U pacTBOPUTENU, UCMONb3yeMble AN pa3feneHns NoHOB
METOLOM 3KCTpakumn. 6. AKCTPaKLMS B BUAE KOMMNNEKCHbIX coeanHeHnii. 7. CTeneHb N3Bne4YeHns n
€e 3aBUCMMOCTb OT KO3oMLMEHTa pacnpeneneHnst U COOTHoLWeHMs 06 beMOB ABYX
HecMelwmBawwmuxca gaa. 8. PasnnyHbie knaccndrkaumm aKCTpakLUMOHHbIX NPOLECCOB: Mo
NCNONb3yeMOMy 9KCTpareHTy, no cnocoby NpoBeaeHWs aKCTpakumum, No TUMy aKCTparmpyembix
coeauHeHun. 9. dakTopsbl, BAXSIOWME HA 3PIEKTUBHOCTb SKCTPakuun. MNMpumepbl KCTPaKLMOHHbIX
pasgeneHunin 10. AHannTnyeckmne BO3MOXHOCTN KOHLEHTPUPOBAHUS MPU 9KCTPakLUMK.

OdpopmneHHas nabopaTtopHas paboTa. , NpUMepHbIe BONPOCHI:
ObcyxaeHne peadynbTatoB nabopaTopHoit paboTbl. PaccMoTpeHmne NpruymH NosiBNeHunst owmnobok.

Tema 11. Py6exHasi KOHTponbHasi paboTa no Mmetogam pa3geneHus, naeHTuuKaumum u
obOHapyXeHUsi BELLLeCTB

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:
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KoHponbHas pabota no Metoaam ka4yecTBeHHOro aHannsa. bunet:1. Vicnbityemblii pacTeop
COOEPXMT MOHbI aMtOMUHKSA, LUMHKA, MapraHua, mardust n xenesa (lll). K pacteopy nobasneH xnopua
aMMOoHMs 1 ammmak. Kakos byneT coctae ocanka? Kakve NoHbl 1 B KaKOM BMAE OCTaHyTCS B
pactBope? Hanvwute ypaBHeHusi peakuuii. 2.B 1 nutpe Boabl pacteopsietcs 0.11 mr 6pommaa
cepebpa. Boiuucnute KS AgBr. Boinanet nn ocagok AgBr npu gericteum 0.01 M pactesopom KBr Ha
aMMMayHbIi pacTeop, conepxaumii 10-3 M Ag(NH3)2+ (12=2.501107) 1 0.1 M NH3? 3. Ckonbko r
KOH Heobxoannmo nobasntb k 100 mn 0.2 M pacteopa KH2PO4 ons nonyvyeHus 6ycgepHoro
pacTteopa ¢ pH=87? (pK1=2.15, pK2=7.21, pK3=12.3). 4. K pactBopy conu kagMns ¢ KOHLUEeHTpaunemn
0.01 M pobasunu 0.1 M ammmak. Paccuutaite gonto komnnekca, npeobnagatowero B 4aHHOM
pacTteope? (KoHcTaHTa yctondmsocTn 1 -(Cd(NH3)2+)=3.24.102, KOHCTaHTa yCTOMYNBOCTH
2(Cd(NH3)22+)=2.95.104,koHcTaHTa yctonymeoctn 3(Cd(NH3)32+)=5.89.105,koHCTaHTa
yctonymsocTn 4 (Cd(NH3)42+)=3.63.106).

Tema 12. Tema: MeTponornyeckue oCHOBbl KONIM4ECTBEHHOro aHanu3sa. Cny4yanHbie u
cucTtemaTuyeckue norpeLuHoCcTu.

OdgpopmneHHas nabopaTtopHas paboTa. , NPUMepHbIe BONPOCHI:

Ob6cyxaeHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMoTpeHre NpuYnH NOSBNEHNS OWMBOOK.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Bonpochbl: HTo Takoe cucteMatudeckue u cnydyarHble NorpewHocT, Y4eM oHM oTnnyatoTca? Kakue
NOrpewHoCTN MOryT UMETb MECTO MNP NPUrOTOBNEHUN PACTBOPOB C TOYHOM KOHUEHTpaunen? Kak

MOXHO BbISIBUTb NpoMaxm? MNoHATMe 06 NCTUHHOM pesynbTate. AGCONOTHAS U OTHOCMTENbHAS
NOrPELHOCTN.

Tema 13. Tema: TutpuMeTpryeckue MetToabl aHanu3a: OCHOBHble MOHATUS. [epBUUYHbIE U
BTOPUYHbIE CTaHaapThl.

KoHcnekTbl , NpMMepHble BOMPOCHI:

Pa36op KOHCMEKTOB CTyeHTOB Ha TeMy "lpuroToBneHne pacTBOPOB 1 PasnmnyHbie Criocobbl

BblpaXXEHUNs KOHLEeHTpauunin", pasbop CNoXHbIX 3a4ay, NoarotoBka kK NMMCbMeHHOR paboTe.

OdpopmneHHas nabopaTtopHas paboTa. , NpUMepHbie BONPOCHI:
ObcyxaeHne peadynbTatoB nabopaTopHoit paboTbl. PaccMoTpeHne NpruymH NosiBNeHunst owmnobok.
nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

OCHOBbI TUTPMMETPUYECKOrO MeToaa aHanuaa. Knaccudpukaums TMTpuMeTpruyeckmx MeToioB.
TpeboBaHus, NpeabsiBNsieMble K peakunsim B TMTPUMETPUYECKOM aHannse. Buabl TUTpuMeTpuyeckmnx
onpeneneHuin (npsimoe, obpatHoe, MeTo 3amelleHns). Cnocobbl BbipaXXeHUs KOHLEHTpaLMm
pacTBopoB B TUTpuMeTpun. CTaHaapTHbIE PacTBOPbI, UX NpUroToBneHne. NepBuyHble 1 BTOPUYHbIE
cTaHaapThl. BbluMcneHms B TUTPUMETPMYECKOM aHannae. BocnponssoanMocTb U NpaBuibHOCTb
pe3ynbTatoB. NpuMeHeHne MeToga MaTeMaTUYecKom CTaTUCTUKK anst 06paboTkm pe3ynbTaToB
aHanuaa.

Tema 14. Tema: NocTpoeHne KPUBbIX TUTPOBaHUA: obLLMe noaxoabl. KNCNOTHO-OCHOBHOE
TUTpoBaHMe. KNCNOTHO-OCHOBHbIE MHAMUKATOPbI.

NabopaTtopHas paboTa, onncaHne n NOCTPOEHHbIE KPMBbIE TUTPOBAHMS , MPUMEPHbIE BOMPOCHI:
Ob6cyxaeHve pe3ynbtaTtoB nabopaTopHoit paboTbl. PaccMoTpeHne NpuymH NoSIBNEHMS OWNOOK.
YCTHbIi ONPOC , NPMMEPHbIe BOMPOChHI:

Bonpocbl: TutpumMeTpuyeckmnii meton aHannsa. OcobeHHOCTM NPOBEAEHUS KNCNOTHO-OCHOBHOIO
TUTPOBaHWS. Buabl TUTPUMETPMYECKMX onpeaeneHnii (npsimoe, obpaTtHoe, MeTOL 3aMeLLeHMS).
BbluncneHune pH pacTBopoB npu TUTPOBAHUM CUMbHBIX U cnabblx KUCAOT 1 ocHoBaHWiA. KpuBeble
TUTPOBAHWS: XapakTEPUCTUYECKME TOYKN Ha KPMBbIX, 06wWwumin noaxond. OCHOBHbIE BAIbI
KMCNOTHO-OCHOBHbIX MHANKATOPOB. Teopusi nHamMkaTopos. Beibop nHankatopa. VIHonkatopHble
ownbkn. TuTpoBaHNe MHOFOOCHOBHbLIX KMCOT U UX coneil. Bo3MOXHOCTb TUTPOBAHMS CMecel
KWUCNOT, OCHOBAHWN, conen.

Tema 15. Tema: NMpmeHeHNe OKUCNUTENbHO-BOCCTAaHOBUTE/bHbIX peakLuuil B TATPUMETPUMN.
Oco6eHHOCTN NOCTPOEHUS KPUBbIX TUTPOBAHUS.

NHTepakT1BHbI ONPOC , TPUMEPHbIE BOMPOCHI:
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Bonpochkl: OTnnuntenbHble 0CO6EHHOCTN OKUCMTENbHO-BOCCTAHOBUTENbHBIX PeakLnii, CXOACTBO C
KMCNOTHO-OCHOBHbLIMM peakumsiMi. B yeM pasHuua mexay cTaHAapTHbIM, oopMarbHbIM U1
CMelaHHbIM noTeHumanamu. Kakune oakTopbl BAMSIIOT HA BENNYMHY
OKWNCNUTENbHO-BOCCTAHOBUTENBHOrO noTeHumnana. OKMCIMTEeNbHO-BOCCTAHOBUTENIbHOE TUTPOBAHNE.
KoHcTaHTbl paBHOBECUSI OKUCNNTENBHO-BOCCTAHOBUTENBHbIX peakumin. 3aBUCUMOCTb
OKMCNUTENIbHO-BOCCTAHOBUTENBHOMO NOTEHLMANA 0T Pa3nnyHbix akTopoB. MocTpoeHne KpuBbIX
TUTpoBaHUs. MeToAbl onpeneneHnst KOHEYHOWM TOYKU TUTPOBaHWS. He3aBMCMMOCTb OT KOHLIEHTpaLMn
OnpenensiemMoro BELWeCTBa BENNYMHbI cayka NOTEHLMANOB - OTNYMTENbHAs 0COBEHHOCTb
OKMCNUTENIbHO-BOCCTAHOBUTENBHOMO TUTPOBAHWS.

OdbopMmneHHas nabopatopHas paboTa. , NpUMepHbIe BOMPOCHI:

Ob6cyxaeHve pe3ynbtatoB nabopaTopHoi paboTbl. PaccMoTpeHne NpuymH NosSiBNEHMS OWnOOoK.
Tema 16. Tema: UHpuKaTopbl B OKUCNTUTENIbHO-BOCCTAaHOBUTENIbHOM TUTPOBaHUW.
OdpopmneHHas nabopaTtopHas paboTa. , NpUMepHbIe BONPOCHI:

Ob6cyxaeHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMoOTpeHre NpUYnH NOSIBNEHNS OWMBOOK.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

KHaCCI/ICpVIKaLI,VIﬂ OKMNCNNTENbHO-BOCCTAHOBUTENIbHBIX NHONKATOPOB. M3ameHeHune OoKpackwu
MHONKATOPOB B 3aBUCUMOCTW OT noTeHumnana CUCTeEMbI. MHTepBaﬂ nepexona okKkpackm MHONKaTtopoB..

Tema 17. Tema: KomnnekcumeTpmuyeckoe U KOMMIEKCOHOMETPUYECKOE TUTPOBaHMe.
OdpopmneHHas nabopaTtopHas paboTa. , NpUMepHbIe BONPOCHI:

ObceyxaeHne peadynbTatoB nabopaTopHoit paboTbl. PaccMoTpeHne nprymH NosiBNeHunst owmnbok
nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

OcHoBHble 3adKOHOMEPHOCTU KOMIMJIEKCOHOMETPUNHECKOIro TUTPOBAHNA. BoamoxHoCTH NnPUMEHEeHNA
peaKLu/n7| KOMI'IJ'IeKCOO6pa3OBaHVIFI B TUTPUMETPNYECKOM aHanmse. |_|pI/IMepr TI/ITpOBG.HI/IVI
HeopraHn4eCkKnMmn peareHTamn. Kakum TpGGOBaHl/IFIM OOJIXHbl OTBe4YaTb peakunn
KOMI'IﬂeKCOO6pa3OBaHI/IFI Ons TVITpI/IMeTpVII/I? AMI/IHOI'IOHI/IKap6OHOBbIe KMNCNoThbl (KOMI'ITIeKCOHbI) Kak
TUTPAHTbI. Kakue otnnymrtenbHble CBOMCTBA UMEET KOMMNEKCOH LU?CTpOGHVIe 1N CBOMCTBA
KOMMMAEKCHbIX COeANHEHWUI C NOHAMKU MeTanNoB. YCNOBHbIE KOHCTAHTbI yCTOVIHMBOCTM KOMIMNEeKCcoB C
KOMInekcoHamu. HOCTpOGHI/Ie KPUBbIX TUTPOBAHWA, BbiIBOObI,KOTOPblIe MOXHO COeNnaTtb HA UX
OCHOBaAHUN.

TecTnpoBaHue , NPUMEpPHbIE BOMPOCHI:

lMonrotoBka Kk OTBETaM Ha BOMPOCH! TECT-3a4aHUI NO KONNM4yecTBeHHOMY aHanunay. lNMprumep TecTa:
Pacnonoxwute atanbl rpaBMMETPUYECKOro onpeneneHns B nopagke nx soinonHeHns 1.0caxgeHve
coeavHeHus 2.@unbTposaHne 3.lMpombiBaHe ocanka 4.BbicywmsaHme nnv npokannsaHme
5.B3sewmsanne AHAJIMTUHECKU CUMHATT dooHa MOXHO YHeCTb - Npy NPOBeAeHN
KOHTPOJIbHOrO (XOIOCTOr0) OMbITa - MPW BbIYMUCNEHWUW Cly4alHbIX NOrPeWwHOCTen NpoBOANMOro
onpeneneHns - aHannTU4eCcknin curHan gooHa HeBO3MOXHO y4eCTb - HET MPaBuibHOro OTBeTa
?TpeboBaHns K peakumm NCnonb3yemMoi ons TMTpoBaHus. Peakums gonxHa: - 6bITb CTPOro
CTEXVIOMETPUYHOW - MpOTEeKaTb KOIMYECTBEHHO, COracHO yPaBHEHUIO peakunn - y4acTHUKM peakumnm
He OOMXHbI BCTyNaTb B BO3MOXHbIE NOBOYHbIE peakumm - npoTekatb B TedeHne 10-15 MuH. - Bce
OTBETbl BEPHbI

Tema 18. Tema: UHanKaTopbl B KOMMNIEKCOHOMETPUM.

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

Bonpocbl: Yto Takoe MeTannoxpoMHble NHANKATopbl? MeTannoxpoMHbie MHAMKATOPb! (3PUOXPOM
YepHbIA, Mypekcua, NMMpoKaTEXNHOBbLI ONONETOBbLIN, KCUNEHOBbLI OPaHXEBbIN) - AANTE UX KPaTKYHo
XapakTepuCTUKy, OLEHUTE aHanUTU4ecKmne BO3MOXHOCTU. AHaNUTUYECKMe BO3MOXHOCTY PasfinyHbIX
BApPVaHTOB KOMMIEKCOHOMETPUYEKOCTO TUTPOBAHWA. [1prMepbl KOMMNIIEKCOHOMETPUYECKNX
onpeneneHunin. Vingukartopsl MeToga, UHAMKATOPHbIE NOrpewHocTy. [NoBbiweHe CENeKTUBHOCTH
onpeneneHun.

Tema 19. Py6exHasi KOHTponbHasi pabota No MeToaaM KONMYEeCTBEHHOro onpeneneHns
coeaVHeHun

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky
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KoHTponbHas paboTta no metonam KonnyectTBeHHoro aHanuaa. MNpumep buneta: 1.Bblumcnnte ckavyok
pM B6nM3N To4KM 3KB. Npw TTpoBaHum 0.1 M pacteopa conu Hukens (1) 0.1 M pacTBopom
komnnekcoHa lll npyn pH=5. Ig koHcTaHTbl ycTOon4mBocTn (NiY2-) =18.5, -Ig monbHoM nonu 4 =6.45.
2.AHannTnyeckne BO3MOXHOCTU TUTPOBAHUS KUCIOT. Y CNOBUS KONMMYECTBEHHOIO OnpeneneHuns
cnabblX N CUNbHbIX KUCMOT, B TOM YMC/IE U MPU X COBMECTHOM MPUCYTCTBUW. YCNOBKSA
KONIMYECTBEHHOr0 OnpeneneHns MHOrooCHOBHbIX kncnoT. 3.MNpu onpeneneHun mapraHua B ctanu
B3aTa HaBecka A r. Mn okucneH oo MnO4-. Ha tutposaHne MnO4- pacxogyetcs V mMn pacteopa
apceHuTa HaTpus ¢ HopManbHOW KoHUeHTpaumel CH. HanuwuTe ypaBHeHue
OKUCNUTENbHO-BOCCTAHOBUTENBHON peakunin mexay MnO4- n AsO33-. Hangute gaktop
akBMBaneHTHocTn Mn n npmeeauTe oopmMyny Ons pacyetra Maccosom nonu (B %) Mn B ctanw.
4.KakoBa 6yneT norpewHocTb TUTPoBaHus, ecnu 0.2 H pacTBOpP MypPaBbUHOWK KMCNOTbI TUTpoBaTh 0.1
H pacTtBopoM NaOH ¢ nHankatopom MetunosbiM kpacHbiM? pK(HCOOH) = 3.75, pT= 5.

Tema 20. Knaccudpukaums metonos aHanu3sa. Case study (pazbop KOHKpeTHOM CUTyauumm):
rmapoaHann3 KOHKpeTHOro ob6bekra

KoHcnekT 0 CBOCTBAaxX M XMMUYECKMX OCODEHHOCTAX pas3nnyHbIX BUOOB BOL4 , MPUMEPHbIE BOMPOCHI:

Bbibop Hamny4lwein cxembl rnapoaHannaa KOHKPETHOro 06 bekTa No NMTepaTypHbIM AaHHbIM. AHann3
PEKOMEHOBAHHbBIX B IUTEPATYPE NOAXOA0B ANS NPOBEAEHUS aHaNM3a pasnyHbIX BOL.

Tema 21. CnekTpockonuyeckue MeToabl aHanu3a. ObLas xapakTepucTumka.
NHTepaKTVBHbIA OMPOC , MPUMEPHbIe BOMPOCHI:

Bonpocobl: Yto npeactaBnsieT cobo CnekTp aM1eKTPOMarHMTHOro nanydyeHuns? Kakue xapaktepuctukm
9NEeKTPOMarHUTHOro nany4yeHns Bbl 3HaeTe? Kakue cywecTBytoT knaccudukaumm
CNeKTPOCKONMYecknx Metonos aHann3a?0T Kakmnx oakTopoB 3aBUCAT MHTEHCUBHOCTb M WMPUHA
NNUHWIA cnekTpa?

OdpopmneHune nabopatopHoii paboTbl , MPUMEpPHbIE BOMPOCHI:

BeinonHeHne n ocpopmneHne nabopatopHon paboTbl. Pabota Han TMNUYHBIMK owmnbkamm npu
cocTasneHun nnaHa paboT no rmapoaHannay KOHKPeTHOro obbekTa.

Tema 22. ATOMHO-3MUCCUOHHas cnekTpockonus. Cnocobbl atTomusauun. Y paBHeHUe
NomakuHa-Llanb6e.

0POPMNEHHbIEe Pe3ynbTaTbl KOHKPETHOro OnpeaeneHns - Ka4eCTBEeHHbIN aHann3 Bof, , MPUMepPHbIe
BOMPOCHI:

BeinonHeHune n ocpopmneHne nabopaTtopHoi paboTtbl. ObcyxaeHne pe3ynbtaTtoB nabopaTopHoOi
paboTbl. PaccMoTpeHre NpuynH NOSIBNEHMS OWNOOK.

Tema 23. AToMHO-abcopbumoHHas cnektpockonus (AAC).

OdbopMneHHble pe3ynbTaTbl KOHKPETHOMO ONPELAENEHMNS - KONMYECTBEHHDI aHaNN3 OTAeSbHbIX
KOMMOHEHTOB , MPUMEPHbIE BOMPOCHI:

Ob6cyxaeHne pe3ynbtaTtoB nabopaTopHoit paboTbl. PaccMoTpeHre NpuymH NOSIBNEHNS OWNOOK.
OdoopmneHue paboTol.

nMcbMeHHasi paboTa , NpYMepHble BONPOCHI:

Bonpocebl: CywHocTb MeToaa atoMHo-abcopbumnoHHoi cnektpockonuu. Mpaswno Yonwa. MpuHumn
hYHKLMOHMPOBAHMSA namn ¢ NonHbIM katoaoM. MpenmywecTsa 1 HegocTaTku MeToa.
AHanutnyeckme BO3MOXHOCTU. OBnactb NPUMEHEHMSI.

Tema 24. MonekynsipHast abcopOLMOHHAsA CNEeKTPOCKOMUS.
Kpatkas 6ecena , npuMepHbie BONPOCHI:

CPC:Bonpocbl: Kakne BennymHbl BXOAAT B ypaBHeHMe JlomakuHa-LWaibe? Y1o npencreset coboii
SMICCUOHHBIA CNekTp atoMapHoro Bogopoaa? OTkNoHeHNUs oT 3akoHa byrepa-JlambepTa-bepa.

OdbopMneHHble pe3ynbTaThl KONMYECTBEHHOIO ONpeneneHns OTAeNbHbIX KOMMNOHEHTOB
(ctatucTnyeckasi obpaboTka pesynbTaTos) , MPUMEPHbIE BOMPOCHI:

Ob6cyxaeHne pe3ynbtaTtoB nabopaTopHoi paboTbl. PaccMoTpeHre NpuymH NosSIBNEHMS OWNOOK.
BbinonHeHune n ocpopmneHne nabopaTopHoi paboTol.

Tema 25. OnTumanbHble YCNOBUSA NPOBeAeHNSA cneKTpooToOMeTpMYeCKMX N3MepeHUn.
OdpopmreHHas nabopaTtopHast pabota , NpUMepHble BOMPOCHI:
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Ob6cyxaeHve pesynbtaTtoB nabopaTopHoi paboTbl. PaccMoTpeHre NpuymH NosSIBEHMS OWNOOK.
BbinonHeHune n ogoopmneHme nabopatopHoit pabotbl. KCP : MNpoBepka n 06cyXaeHne LoMaWHero
pelleHns 3aga4d no oToMeTpUN.

NMMCbMEHHasA pa60Ta , NPUMEpPHbIE BOMPOCHI:

Bonpocobl: CywHocTb MeTona crnektpootometpun. MNMprHumMnmanbHoOe YyCTPONCTBO
cnekTpodooTomeTpa. MNpunynHbl OTKNOHEHNS OT 3akoHa byrepa-/lambepTa-bepa. 3akoH
anauTmeHocTu. Ycnosusi, obecnedmBatowme cobnofeHne aToro 3akoHa. PasnnyHble BapraHTbl
NPaKTMYECKOro BbIMNOMHEHUS CNEKTPOGOTOMETPUYECKIMX onpeaeneHnin. Metoapl rpafynpoBOYHOro
rpagouka n obaBok - OCHOBHbIE MPVEMbI KONMYECTBEHHOIO ONPeaeneHunst BeWeCTB.

Tema 26. OTyeT NO UHAMBMAYyanbHOM paboTe (paspensbl 1-5)

Tema 27. dneKkTpoxummyeckme metoabl aHanu3sa. MoreHunometpus. YpaBHeHue HepHcra.
Tunbl UHOMKATOPHBIX 3/1EKTPOLOB.

OdbopMmneHHas nabopaTtopHas paboTa , NpUMepHbIe BOMPOCHI:
O6cyxaeHne pe3ynbTaTtoB nabopaTopHoit paboTtbl. PaccMoTpeHre NpuymH NOSIBNEHMS OWKOOK.
nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

Bonpocbl: YTo Takoe NoTeHUnoMeTpuyeckas a4eka, MHOMKaATOPHbIA aNeKTPod, SNeKTPoL
cpaBHeHMA? Tunbl MHAMKATOPHbLIX 9NEKTPOLOB MO MEXAHU3MY OKNUKA (3NEeKTPOAbl MEPBOro poaa,
BTOPOro n TpeTtbero poaa). Penokc-anektpoabl. KOHKPETHbIE NPUMEPBI OTAENbHbBIX 3N1EKTPOLOB U
MEXaHN3MOB X (PYHKLMOHMPOBAHWS.

Tema 28. NoHocenekTuBHbIE anekTpoabl (UCI).
OdbopmneHHas nabopaTopHas paboTa , NpMMepHble BONPOCHI:
ObcyxaeHne pe3ynbtaTtoB nabopaTopHoit paboTbl. PaccMoTpeHne NpuymH NoOSIBNEHMS OWNOOK.

Tema 29. Case study (pa36op KOHKPETHOM CUTyaLMu): UCMNOJIb30BaHNE UOH-CEeNEeKTUBHbIX
3NeKTPOAOB B aHann3e NpupoaHbix Boa. NoTeHUMOMeTpUYECKOe TUTPOBaHMe.

OdpopmneHHas nabopatopHas paboTa , NpUMepHbIEe BOMPOCHI:
ObcyxaeHne pesynbtaTtoB nabopatopHoi paboTbl. PAaccMOTpeHre NPUYnH NOSIBIEHNS OWMOOK.

Tema 30. BonbTamnepometpus n nonsaporpacpus. Nonsporpacuyeckas BonHa.
Aundphy3noHHbIe TOKM.

OdbopMneHHas nabopaTtopHas paboTa , NpUMepHble BOMPOCHI:
Ob6cyxaeHne pe3ynbtaTtoB nabopaTopHoit paboTbl. PaccMoTpeHne NpuymH NoSIBNEHMS OWNOOK.
nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

Bonpochl: MoHsiTUEe hoHOBOro TOKa, NPenenbHbI ANAY3NOHHbIA 1 KWHETUYECKMIA TOKN.
dapaneeBckme 1 HetpapaLeeBckme NPoLECChl. XapakTePUCTUYECKNE TOUYKM Ha
nonsiporpacdpuyeckoin Kpmeoii. MoHsTHe 06 obpaTuMbIX 1 HEOBPATUMBIX NPoLIeccax.

Tema 31. BonbtaMnepoMeTpusi Ha TBepAbix anekTpoaax. XMmMnuyecku mogucpumumpoBaHHbie
anekTpoabl.

OdpopmreHHas nabopaTtopHas pabota , NpUMepHble BOMPOCHI:
ObcyxneHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMoTpeHrne NpUYnH NosiIBNEHNS OWnBboK.

Tema 32. UHBepcuoHHas BonbTamnepometpusi. Mooynsiumsa noreHumana kak cnocob6
NoBbiLLeHUS1 YYBCTBUTE/IbHOCTU BO/IbTaMNepoMeTpuUM.

OdpopmneHHas nabopatopHas paboTa , NpMMepHbIe BONPOCHI:

O6cyxaeHne pe3ynbTaTtoB nabopaTopHoit paboTtbl. PaccMoTpeHre NpuymH NOSIBNEHNS OWKOOK.
Tewma 33. Xpomartorpadcous. NpuHUMnbI MeTOOA.

nMcbMeHHasi paboTa , NpPYMepHbIe BOMPOCHI:

Bonpocbl - Knaccudpumkaumsa metonos xpomatorpadpum. Obwme npuHLMnbl XpoMaTtorpadgomny4eckoro
pasneneHuns. Knaccudpmkaums copbeHtTo. Cnocobbl pasaeneHuns xpomaTorpagonuyeckimx nmkos 1
KONMYeCTBEHHOW 06paboTky XpoMaTorpamm.

Tema 34. Xpomartorpadouueckue copbeHTbl, nx Knaccucpmkaums. KonmuectBeHHbIN U
KayeCTBEeHHbIA aHanN1M3 C NOMOLLLbIO TOHKOCNOMHOW XpoMmaTorpadoun. BymaxHas
Xpomarorpacous.

OdpopMneHHas nabopaTtopHas paboTa , NpUMepHble BOMPOCHI:
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Ob6cyxaeHve pe3ynbtaTtoB nabopaTopHoi paboTbl. PaccMoTpeHne NpuymH NosSIBEHMS OWNOOK. .

Tewma 35. Na30- 1 BbicOKO3ppeKTUBHAs XUAKOCTHasi XxpomaTtorpacpus. LletekTopbl B
Xpomartorpadouu.

OdpopmreHHas nabopaTtopHas pabota , NpUMepHble BOMPOCHI:
ObcyxneHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMoTpeHre NpUYnH NosiBNEeHNs owmnboK.

Tema 36. O6LLas xapakTepucTMKa MHCTPYMeHTaNbHbIX MeToA0B aHanu3a. Kputepuu Boibopa u
TEeXHUKO-3KOHOMUYECcKasi OLL,eHKa MHCTPYMEHTanbHbIX MeTO00B aHanu3a (Kpyrnibii CTON ¢
nNpuBNeYeHneM BeayLMX CNeLnanucToB).

Kpatkas 6ecena , npuMepHbIe BONPOCHI:

Bonpochkl ans 06cyxaeHnsa: XapakTepucTika COBPEMEHHbIX (PU3NKO-XMMUYECKUX METO0B aHanmaa.
Bbibop MeTona ona aHanmaa KOHKPETHOro 06bekTa, MCX0Os U3 UX aHaNMTUYECKMX BO3MOXHOCTEN U
annapartypHoro oopMneHus, y4antoiBas He0b6XxoOMMOCTb BHENAOOPaTOPHOro KOHTPONS.

Tema 37. KoHTponbHas pabota
KOHTponbHas paboTa , NpuMepHble BONPOCHI:

Bonpocbl ansi caMocTosTeNbHO NoAroTOBKM K KOHTPONbHOW paboTe npmBeaeHbl B pasaene
"Mpoyee”

Tema . UTorosas doopma KOHTpons
Tema . UToroBas coopma KOHTpoOns

MpvMepHbIe BOMPOCHI K 3a4eTy U 9K3aMEHY:

COLEPXAHUE
MMCbMEHHbIX MPOBEPOYHBIX paboT

€ 1. PaBHOBECKE B rOMOrEHHbIX CUCTEMAX

["OMOreHHble paBHOBECUS. 3aKOH OENCTBUSA MacC U CNEACTBUS N3 HErO, rpaHunLbl ero
MPUMEHNMOCTUN. DNEKTPONUTNYECKas ANCcoumnaums, CunbHbie 1 cnabble aNeKTPonmnThbI.
MpoTonuTuyeckas Teopus KUCNOT U OCHOBaHMiA. KOHCTaHTa 1 cTeneHb anccoumaumm cnabbix
9NEeKTPONNTOB. AKTUBHOCTb, KOSPMOULMEHT aKTUBHOCTU, MOHHAas cuna. VMioHHoe nponsseneHve
BoAbl, pH. T'maoponns conen (B3anmMonencTemne 3apsXeHHbIX KUCNOT U OCHOBaHUIM no bpeHcteny ¢
BOLOW).

AHanutuyeckmne knaccuukaumm KatmoHoB, CBA3b UX CO CTPOEHNEM aTOMOB U MONIOXEHNEM B
nepnoamnyeckon CUCTEME 3NIEMEHTOB.

KncnotHo-ocHoBHas knaccudoukauums. |, I, [l ananutnyeckne rpynnsl KaTMoHOB. AHaNM3 cMecu
katuoHoB | - Il rpynn: pa3poeneHne n obHapyxeHne, ApobHbIA aHann3.

PacuyeTbl KOHCTaHTbI 1 CTENEHU guccoumaunn, BINSIHWE OOHOUMEHHbIX MOHOB Ha 3T
XapakTepucTnkn, pH B pactBopax CUbHbIX U cnabblx KUCNOT 1 OCHOBaHWIA.

Eycpeprle pacTBOpbI. Kncnble conn. MHOrooCHOBHbIE KMCAOTbl U MHOFOKUCIOTHbIE OCHOBAHMS.

OKMCNNTENbHO-BOCCTAHOBMTENbHbBIE PeakUUn: MeToq 3NeKTPOHHO-MOHHbIX ypaBHeHWiA. Moabop
KO3(P(PULINEHTOB B OKUCNINTENBbHO-BOCCTAHOBUTENBbHBIX PeaKLUSIX.

IV, V, VI - aHanuTnyeckne rpynnbl KATUOHOB: CBOWCTBA, pa3aeneHne n obHapyXeHne NOHOB.

PacuyeTbl Bcex TMMNOB paBHOBeCUIA B BydhepHbIX pacTBopax, B pacTBopax KUCbIX COnel
(3apsxeHHbIX KNCNOT U OCHOBaHWIA No bpeHcTeny), MHOrOOCHOBHbIX KUCOT Y MHOFOKMCIIOTHbIX
OCHOBAaHWIA.

© 2. PaBHOBeCKE B reTeporeHHblX CUCTEMax 1 pacTBOpax KOMMIEKCHbIX COeANHEHWIA.
["eTeporeHHble paBHoBecus. [1OHATME O KOHCTaHTe pacTBOPUMOCTU. BrnsiHue pasnuyHbix goakTopos
Ha pacTBOPMMOCTb OCaOKOB.

AHWOHDI: Knaccugomnkaums, CBOWCTBa, aHanus3.

KomnnekcHble coeanHeHns. PaBHoBecus B pacTteopax KOMNNEKCHbIX coeanHeHnn. AHannTu4yeckoe
ncnonb3oBaHme KOMI'IJ'IeKCOO6pa3OBaHI/I9|.

AHann3 cnoxHbIx 06 BHEKTOB (cone|7| KaTnOHOB BCEX rpynn, pyabl, cnnaebl, CUAXKaTbl N T. I'I.).
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¢ 3. paBnMeTpuyeckmnin Meton aHannsa. OCHOBHbIe TPeboBaHUS, NpeabsBNsieMble K METOAaM
KONMYeCTBEHHOro aHann3a. Metonbl otbopa cpenHeit Npobbl, cnocobbl pasnoxeHns 0b6pasLos.

CywHoCTb MeToa 1 rpaHuubl ero npuMeHmMocTn. Obwas cxema onpeaeneHus SNeMeHTOB
rpaBMMeTpuYeckuM MetoaoM. TpeboBaHNs K 0caxaaemoit 1 BecoBol goopmaM. PacyeTol B
rpaBMMeTPUYECKOM aHanuae. AnekTporpasumetpusi. ObpasoBaHne 0cankoB 1M UX CBOMCTBA.
YcnoBusi ocaxaeHns KpUCTanim4ecknx 1 aMopaoHbIx ocaakoB. MeTon BO3HUKAKOWMX peareHToB
(romoreHHoe ocaxpaeHue). CTapeHue ocaakos. KonnonaHole cuctembl. CBOMCTBA NMOCUIBbHBIX U
nmopobHbIX konnonnos. Koarynsums n nentmsaums. CoocaxaeHue. Buobl coocaxaeHus:
agcopbuus, oKKNo3ns, N3oMopcraM. MonoXnTenbHoe 1 oTprLaTeNbHOE 3HA4YEeHNE COOCaXaeHUs B
aHanMTN4eCcKon XxmMmn. BaxHeiumne HeopraHnyeckme 1 opraHudeckne ocagutenu. Mpmmepsl
rpaBMMETPUYECKNX ONpPeneneHuiA.

€ 4. TutpumeTpuyecknin meto aHannsa. KucnotHo-ocHoBHoe TutpoeaHue. OCHOBBI
TUTPUMETPNYECKOro MeToAa aHanmaa. Knaccmdpmkauus TMTpuMeTpmnyeckmx Metogos. TpeboBaHus,
npenbsBAsSEMbIe K peakumsam B TUTPUMETPUYEeCKOM aHannse. Buabl TMTpMeTpryeckux
onpeneneHuii (Npsimoe, obpatHoe, MeTo 3amelieHuns). Cnocobbl BblpakeHWS KOHLEHTpaLUK
pacTBopoB B TUTpUMeTpun. CTaHOapTHbIE PacTBOPbI, UX NPUTroTOBNEHUE. [epBMYHbIE N BTOPUYHbIE
cTaHpapTbl. BolyncneHusa B TUTpMMETPMYECKOM aHanuae. BocnponssoanMocTb 1 NPaBuibHOCTb
pe3ynbtatoB. [IpyMeHeHe MeToAa MaTeMaTNYeCKOM CTaTUCTUKK ANs 06paboTkn pe3ynbLTaTos
aHanuaa.

BbluncneHune pH pacTtBopoB npu TUTPOBAHUN CUIbHBIX U CNabbix KUCNOT 1 OCHOBaHWiA. KprBble
TMTPOBaHNS. KNCNOTHO-OCHOBHbIE MHAMKATOPbLI. Teopns nHAnKaTtopos. Buibop nHankartopa.
NHpukaTopHble ownbkn. TUTpoBaHME MHOTOOCHOBHbIX KUCNOT U 1X coneit. Bo3aMoXHOCTb
TUTPOBAHUSA CMECen KNCNOT, OCHOBAHWUI, CONEeMn.

@ 5. OKnCnMTENbHO-BOCCTAHOBUTENbHOE TUTPOBaHUe. KOHCTaHTbl paBHOBECUS
OKUCNUTENbHO-BOCCTAHOBUTENbHbBIX peakumin. 3aBUCMMOCTb OKUCINTENBHO-BOCCTAHOBUTENBHOIO
noTeHumana ot pasnunyHblX akTopos. [ocTpoeHne KpuBbiX TUTpoBaHUSA. MeTtoabl onpeneneHuns
KOHEYHOW TOYKM TUTPOoBaHUSA. OKMCNUTENbHO-BOCCTAHOBUTENbHbIE MHAMKATOPbLI. CKOPOCTb
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peakumnin. VIHoyumpoBaHHble peakumn. BaxHenwmne Metoabl,
OCHOBAaHHble Ha peakLMax OKUCIEHNS-BOCCTAHOBIEHUS.

lNepmaHraHatometpusa. CtaHoaptTudaumnsa pactsopa nepmaHraHara kanusa. OnpegeneHue xenesa,
okcanartos, nNepokcuaa sogopona, okucnurenen. buxpomarometpus. OnpeneneHue xenesa.
[MpMeHeHne NHOnKaTopOB.

NopomeTtpus. Cuctema noa-nogna. CtaHoaprmsaumsa pactsopos noda v Tmocynbgara Hatpus.
OnpeneneHve Mean, Mblwbska, Cynbnaos, BOIbI.

© 6. KoMnnekcoHOMeTpu4eckoe 1 ocaantenbHoe TMTpoBaHme. BO3MOXHOCTM NpYMEeHeHNs peakumni
KOMMnekcoobpasoBaHns B TUTPUMETPUYECKOM aHanuae. [NpuMepbl TUTPOBAHWIA HEOPraHNYeCKNUMU
peareHTamu. AMMHOMNONMKApPOOHOBBIE KMCNOTbI (KOMMNEKCOHbI) Kak TUTpaHTbl. CTpoeHne 1 CBONCTBa
KOMMNEKCHbIX COeANHEHWNA C MOHAMWN MeTannoB. Y CNOBHblE KOHCTAHTbl YCTOMYNMBOCTM KOMIMIEKCOB C
KomnnekcoHamun. Kpusble TUTpoBaHUs. MeTannoxpoMHble UHANKATOPb (3PMOXPOM YEPHbIN,
Mypekcua, MMPoKaTEXNHOBbLIM (OMONETOBbIN, KCUNEHOBLIV OpaHXeBbll). [Mpumepsl
KOMMNEKCOHOMETPUYECKUX onpeaeneHnin. inomkatopbl MeToaa, MHANKATOPHbIE OWMOKMN.

OcapuTtenbHoe TuTpoBaHune. Oblwas xapaktepructuka metona. Kpusble TutpoBaHus. Owmnbkm
meToga. ApreHtomeTpus. OnpenenerHve ranoreHnnos. MepkypomeTtpus.

5pOMaTOMeTpVIFI. Onpeﬂ,eneHme CypbMbl 1 MblllbsKa. OnpeueneHme opraHn4eckmnx COeVHEHUN.
KocBeHHoe onpeneneHne aJlloMMHNA N MarHns nocne ocaxXoeHns nx OKCUXMHOTMHOM.

Bonpocbl k camocTosiTenbHOM paboTte cTyaeHTOB (3 ceMecTp)

1. CoBpeMeHHas nedoumHuuma Haykm AX.

2. MNo.blweHne ponn AX B peweHnn Npobnem Hayk 0 XMN3HW.

3. CesA3b AX € OpyrumMy eCTeCTBEHHO-Hay4YHbIMW ANCLUMINHAMMN.

4. OcHoBHble MeToObl AX: knaccudpukauus. Knaccmuyeckue n pusanyeckne MetToabl aHanmsa.

5. CoBpemeHHast AX kak 4acTb Hayk 06 aHanMTNYeCKOM KOHTPOME U aHaNUTUYECKOM
NprMbopPOCTPOEHNMN.

6. OCHOBHbIe 3Tanbl pa3BnTn4a MeTonoB pa3geneHnda un VI,E,eHTVICpI/IKaLI,VII/I COeOMHEHN.
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7. AHannTnyeckme xapakTepucTukn peakLuui.

8. lNeproamnyeckuin 3aKoH N aHanUTU4ecKne Knaccuukaumm NOHOB MeTanoBs.
9. CuctemaTmyeckuii n opobHblil aHanms.

10. OCHOBHble TUNbI peakuunin, npuMmeHsiemble B AX.

11. TepMoAMHAMUYECKME N KOHLEHTPALMOHHbIE KOHCTaHTbl. DakTopbl, BIUAIOWME HA XUMUYECKOE
paBHOBECMWE B pacTBOPAX.

12. lNpoTonuTtnyeckas Teopus KMCNOT U ocHOBaHUN bpeHcTena-Jloypu. Ee otnnyntenbHble
0COBEHHOCTM OT APYrnx TEOPUIA.

13. Ponb pacTtBopuTenen u nx KUCNoTHO-OCHOBHbIE CBOMCTBA. BnuaHue npupoabl pacTBOpUTENs Ha
CuUny KMCNoT N OCHOBAHUMN.

14. KOHCTaHTbl KNCNOTHOCTU 1 OCHOBHOCTW. KOHCTaHTa aBTONpoToNM3a.
15. Wkana pH, noHaTne o "HenTpanbHOCTM" PacTBOPOB.
16. CBoiicTBa BydoepHbix pacTBopoB. Hanbonee 4acTto ncnonb3yemble bydpepHbie CMECH.

17. MexaHuam geicteus bydepHbix pacTBopoB. PacuyeT pH B pacTtBopax 6ydepHbix cMeceil -
ypaBHeHue ['eHOepcoHa-Xaccenobaxa.

18. bydepHas eMKOCTb. 3aBUCMMOCTb OT PasfiMyHbIX PaKTOPOB.

19. CnnbHble 1 cnabble KNCNOTbl U OCHOBaHMS. YYeT anccoumaumm Bogpl.

20. 3aBNCMMOCTb KOHLIEHTpaLMM aHUOHOB cnabbix kucnoT oT pH. [uarpammel pacnpeneneHums.
21. Peakumns rugponunaa kak 4acTHbI Cnydan npoToNUTUYECKNX PpaBHOBECUI B pacTBOpaXx.

22. PaBHOBECHWE B HACbILWEHHbBIX PACTBOpPAax ManopacTBOPUMbIX COeANHEHWIA. TepMoanHaMUYeckmne v
KOHLUEHTPaUNOHHbIE KOHCTaHTbI PaCTBOPMMOCTU (NPOM3BEAEHNE PACTBOPUMOCTH).

23. Ycnosusa KONM4eCTBEHHOIO OCaXAeHUS U pasaeneHnsi MOHOB.
24. BnngaHne pH Ha pacTBOPUMOCTb ManopacTBOPUMbIX COEAUHEHWIA.

25. Tunbl KOMNEKCHbBIX COEANHEHWN, ncnonb3dyemble B aHANMNTUYECKUX Lensx. CeorictBa
KOMMNIEKCHbIX COeOVHEHWIA.

26. PaBHOBECHKS B pacTBOPax KOMMIEKCHbIX COEAVHEHWNIA: CTyneHYaToe KoMnnekcoobpasoBaHue.
27. DYHKUMNS 3aKOMMNIEKCOBAHHOCTM M ee MaTeMatn4yeckoe BblpaxXeHue.
28. KOHCTaHTbl YCTOMYMBOCTU KOMIMNEKCHBIX COeANHEHWIA.

29. BnusiHue pH Ha paBHOBecue peakumii KoMnnekcoobpa3oBaHns. YCNOBHbIE KOHCTAHTbI
YyCTOMYNBOCTW.

30. BnusiHue komMnnekcoobpasoBaHmMs Ha PacTBOPMMOCTb MaIoPacTBOPUMbIX COEANHEHWIA.
31. MackupoBaHue 1 ero 3Ha4yeHue ons pasneneHusi NOHOB.

32. MpuHumn XMKO n ero npaktnyeckoe 3Ha4eHue.

33. 9kcTpakums, kak MeTon pasfeneHns U KOHUEHTPUPOBaHUS.

34. Teopuns aKCTPaKLMOHHbIX NPOLLECCOB: 3aKOH pacnpeneneHuns, KOHCTaHTa u KoauUneHT
pacrnpeneneHus.

35. OCHOBHble XapakTepUCTUKN NpoLecca aKCTpakuuu.

36. Knaccudpukaumsa akCTpakLMOHHbBIX MPOLECCOB, TUMbl 3KCTPaKUWUOHHbLIX CUCTEM.
37. SKCTpakums C MOMOLLbIO BHYTPUKOMMNEKCHbIX COEANUHEHWIA.

38. Koath(pnumneHT KOHLUEHTPUPOBaHMS.

39. Bo3MOXHOCTb ynpasneHus NpoLeccoM 3KCTPakLnu.

40. rpaBVIMeTpI/IFI - pa3gen NoNHOCTbIO BblHECEH OJ14 CAMOCTOATENIbHOIO N3y4eHns. Tpe6OBaHVI9|,
npenbsBnsgemMmble K MeTOOaM KONMM4eCTBEeHHOro aHannaa. CyU.I,HOCTb mMeTona v rpaHuubl ero
NPUMEHNMOCTN.

41. AnropuTm onpeneneHns 3N1emMeHToB rpaBMMeTpu4eckum MeTo40M.
42. TpeboBaHMs K 0cax.1aeMoii 1 BeCOBOI chopMam.
43. OnekTporpaBnMeTpus.

44. ObpazoBaHMe 0CaLKOB 1 UX CBOWCTBA. YCNOBMS OCaXAEHUS KPUCTANMNYECKUX U aMOPEOHbIX
0CafKOB.
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45. MeT0 BO3HMKAIOWMNX peareHTOB (rOMOreHHoe ocaxaeHue).
46. CtapeHne ocagkos.
47. KonnoungHole cuctembl. Koarynsaums n nentmsaums.

48. CoocaxeHve. Buabl coocaxneHuns: ancopbums, okKkno3ns, naomopnam. MNonoxutensHoe un
oTpuuartenbHOe 3Ha4YeHne COOCaXaEeHUS B aHaNNTUYECKON XUMU.

49. BaxHenwmne HeopraHnyeckmne n opraHnyeckue ocagutenu. lNpumepbl rpaBUMeTpUHeCcKmX
onpeneneHun.

50. MeTponormyeckmne 0CHOBbI KONMYECTBEHHOrO aHanmaa. CnyyariHble 1 cucteMaTnyeckme
NOrPELHOCTN.

51. Cratuctnyeckas obpaboTtka pesynbTaTtoB N3MEPEHUN. 3aKkOH HOPMalbHOro pacnpeneneHms
CNny4YaiHbIX OWKNOOK.

52. MNpencraBneHne pesynbTaTtoB KONMYECTBEHHOMO aHanm3a.
53. CywHOCTb TUTPUMETPUYECKNX METOLOB aHaNN3a.

54. Cnocobbl BbipaxeHnst KOHLEeHTpauuii B Tutpumetpun. MonsipHas macca akBuBasneHTa un ee
pacyeT B pasfiMyHbIX TUMax peakumii.

55. Bugbl TUTPUMETPUYECKIMX ONpedeneHnii: npsimoe, obpatHoe, METOL 3aMeLLEHUS.

56. MepBUYHbIE 1 BTOPUYHBIE CTAHAAPTbI, CNOCOObI NPUrOTOBNEHUS PACTBOPOB C TOYHO U3BECTHOM
KOHLIeHTpauunen.

57. O6wwue noaxoapbl K MOCTPOEHMIO KPUBbIX TUTPOBAHWS.

58. OCOHEHHOCTUN KNCNOTHO-OCHOBHOIO TUTPOBaHMSA. BO3MOXHOCTb TUTPOBaHUS cnabbiX KUCNOT U
OCHOBAaHWin, cMecer KNCNOT N OCHOBaHWI, MHOTOOCHOBHbIX KUCNOT. KNCNOTHO-OCHOBHOE TUTPOBaHme
B HEBOJHbIX cpenax.

59. KucnotHo-0CHOBHbIE UHAMKATOPbI: XPOMOOPHO-MOHHAS TEOPUSt MHANKATOPOB. Bbibop
WHONKATOPOB.

60. MIHonkaTopHble MOrpewHocTy.

61. OKMCNNTENBHO-BOCCTAHOBUTENbHbIE peakunn B TUTPUMETPUN. CTaH,D,apTHbIVI
OKUCNUTENbHO-BOCCTAHOBUTENbHbIA NOTEHLUWan. YDaBHeHI/Ie HepHCTa, BNMNAHNE Pa3/INYHbIX
pakTopoB Ha OKUCNUTENbHbIN NOTeHunan.

62. KoHcTaHTa paBHOBECUS OKUCINTENbHO-BOCCTAHOBUTESbHbIX MPOLLECCOB.

63. NHoyumMpoBaHHbIE U CONPSAXEHHbIe peakuun. ABTokatanutuyeckne peakLumm.

64. OcoB6eHHOCTN NOCTPOEHUS KPUBLIX TUTPOBAHMSI.

65. NHonkaTopbl B OKUCNUTENBHO-BOCCTAHOBUTENBHOM TUTPOBaHUN. IHONKATOPHbIE NOrpPeLWwHOCTH.

66. BaxHenwmne Metoabl, OCHOBAHHbIE HA pPeakLMsAX OKUCTEHNSA-BOCCTAHOBNEHNS:
nepMaHraHaToMeTpus, NOOOMETPUS, AuxpoMaToMeTpus, bpomaToMeTpus.

67. Nicnonb3oBaHune peaKLu/u7| KOMI'IJ'IeKCOO6pa3OBaHI/1$l B TUTPUMETPUN. KOMI'I)'IeKCOHOMeTpI/I‘-IeCKOG
TUTPOBaHME.

68. Komnnekconsl 1, I, W. Ceonctea S4TA. Micnonb3oBaHmne yCNOBHbIX KOHCTAHT.

69. CylHOCTb KOMMIEKCOHOMETPUYECKOro TUTPOBaHMS, 0COBEHHOCTI NOCTPOEHMS! KPUBBIX
TUTPOBaHMSI.

70. NHovkaTtopbl B KOMMIEKCOHoOMeTpun. MeTannoxpoMHble MHauKaTopsl. VIHTepBan nepexona
OKPaCKM MHAMKATOPOB.

71. MNpsamMoe, obpaTHOe TUTPOBAHME W TUTPOBAHME MO METOAY 3aMELWEHNS B KOMMNIEKCOHOMETPUMN.
72. XapakTepucTrka ocagutenbHoro TmtpoBaHns. OCO6eHHOCTM NOCTPOEHUS KPUBbIX TUTPOBAHNS.
73. Cnocobbl 06HapyXeHNS KOHEYHOM TOYKN TUTpoBaHUSA: meTon Mopa, Ponbrapaa, paBHOro
MOMYTHEHUS.

MepeyeHb BONPOCOB A/1s CAMOCTOSITENbBHON paboThl (4 ceMecTp)

1. OCHOBHbIE KOMMOHEHTbI CNEKTPaNbHOr0 aHanNUTMYeCKoro obopynoBaHms.

2. OKMCNNTENBHO-BOCCTAHOBUTENbHbIE ANEKTPOAbl. VI3aMepeHne pH ¢ NOMOLWbIO XMHIMAPOHHOMO
anekTpoga.

3. KnHeTtunyeckas Teopusa B xpomartorpagouu. OntnmanbHas CKOPOCTb MOTOKaA.
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4. AHanMTU4YecKne xapakTepucTuk CnekTpodoTOMETPUYECKMX METOLOB aHann3a. Y Ccnosust
N3MepeHnst curHana.

5. MNonsporpaguyeckne MakCUMyMbl 1 CNOCOObI MX YCTPaAHEHNS.
6. MoaBMXHbIE U HEMOABMXHbIE (pa3bl B ra3oBOi XxpomaTorpadomm
7. Cnocobbl BbIpaXXeHNs aHaNUTUYECKNX XapakTEPUCTMK METOA0B aHann3a.

8. TpebosaHus kK NpobooTHopy 1 NpUMepsl peanuaauunn npodbooTbopa An1s PasnNYHbIX BAPUAHTOB
WHCTPYMEHTaNbHbIX METO40B aHanm3a.

9. ATOMHO-3MUCCUOHHAsA criekTpockonus. IHTEHCUBHOCTb U3Ny4eHus. Y paBHeHe
NomakunHa-LWaibe.

10. MloHOCEenekTnBHbIE aNeKTpoabl - Knaccudoukaums.

11. Cnctembl BBOAa Npobbl B XpomMaTorpadomu.

12. CnekTpanbHble CEpPUN 3MUCCUOHHbBIX CNEKTPOB. CnekTpanbHble TEPMbI.

13. MeMbpaHHbIe NOH-CENEKTUBHbIE SNEKTPOLbI C BHYTPEHHUM PACTBOPOM CPaBHEHNS.
14. OcobeHHOCTM KanuISiPHbIX KONOHOK B ra30BOM U ra30-XnaKoCTHON Xxpomatorpadoumm.

15. Cnocobbl aToMM3aumm B aTOMHO-3MUCCUOHHbIN cnekTpockonun. Oblas xapakTepuctumka.
VHOyKTMBHO cBA3aHHas nnasma.

16. CTeKNSaHHbIN pH-MEeTpMYeckunin anekTpoL.
17. Xapaktepuctuka copbeHToB B ra3o-aacopbumnoHHOM xpoMaTorpagounu.
18. AToMn3aumsa B nnameHe 1 OyroBom paspsiie B aTOMHO-SMUCCUOHHOW CMEKTPOCKONUU.

19. TBEpPLOKOHTaKTHbIE NOH-CENEKTMBHbIE SNEKTPObI C KPUCTaNINYECKO MEMOPaHOI 1
NoNMMEPHON MeMBOpPaHOIA.

20. CnekTpanbHble 1 PU3NKO-XUMUYECKNE MOMEXM B aTOMHO-3MUCCUMOHHOW CNEKTPOCKOMUN.
21. ['a30Bble MOH-CENEKTUBHbIE 3/IEKTPObI.

22. OpPEKTUBHOCTb 1 CENEKTUBHOCTb XPOMATOrpachiyecKkoro pasaeneHuns. Y1cno Teopetnyeckmx
Tapenok. Kpntepun agopekTMBHOCTY pasneneHus.

23. Obwas xapakTepucTiKa 3NeKTPOMarHUTHOro U3y4eHUst U CMEKTPOB U3My4YeHUsI.

24. OnexkTpo bl BTOPOro 1 TpeTbero poaa.

25. CpaBHuTENbHAA XapakTepucTmka YyBCTBUTENbHOCTU MHCTPYMEHTANIbHbIX METOO0B aHanM3a
26. Obwas xapakTepncTmka aToMHO-abCopOLIMOHHON CNEKTPOCKOMUN.

27. YcnoBus naMepeHunii B noTeHumomMeTpumn. KonnyectTBeHHOE BbipakeHre MELaoWero BANSHNA
MNOHOB.

28. KayeCTBeHHbI 1 KONNYECTBEHHbBIN aHann3 B TOHKOCNONHOW Xpomartorpagoum.

29. VICTO4HMKM NOMEX B aTOMHO-abCOpPOLMOHHON CNEKTPOCKOMNUW.

30. NonsipnusaumoHHas Kpmeasi B OTCYTCTBUE ONPPY3NOHHOrO orpaHudeHuns. Teopus 3aMenneHHoro
paspsna

31. OcHOBHbIe XxpoMartorpaguyeckne napameTpbl B KONOHOYHOM XpoMaTorpadun: Bpems
yOepXuBaHns, yaepXveaeMblii 00beM, napameTpbl pasneneHuns.

32. MonekynspHble cnekTpbl nornoweHus. MNMpasuna otbopa.
33. BonbTramnepoMeTpus Ha CTaunoHapHbIX anekTpoaax.

34. Knaccudpmkaums xpomatorpadomyeckux METOL0B: N0 Cnocoby Nony4yeHns xpomaTorpamm
(cnocoby nepemelueHns copbarta BAONb Cnos copbeHTa); No TEXHWNKE BbIMOMHEHWS; MO Lenu
XpomaTtorpadgunpoBaHus.

35. OcobeHHOCTM KOHCTPYKLMM CMEKTPOOTOMETPOB M (hOTOKONOpMMETPOB (Ha npumepe KPK-2 n
K®K-3).

36. VMlHBepcuoHHas BonbTaMnepoMeTpus.

37. XapakTtepucTtuka xpomaTorpaguyeckmx NMKoB Ha xpomaTorpammax.

38. 3akoH byrepa-/lambepTta-bepa 1 0TknoHeHus oT Hero. [NpaBnno agonTUBHOCTW.

39. JluHenHas BONbTaMnepoMeTpusa Ha CTauMOHApPHbIX 3JIEKTpOoOax. Linknnyeckne
BOJibTaMneporpammbl.

40. OCHOBHble [ETEKTOPbI B ra30BOW xpomaTtorpadpum. MpuHUMN N3MepeHns 1 4yBCTBUTENIbHOCTb.
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41. Obwwme NpVHUMMBI Knaccudmkaumm MHCTPYMEHTaNbHbIX METOLOB aHanun3a.

42. [NoTeHumMoMeTpuyeckas s4yenka. 3.4.C U ee CocTaBnsaoWwme.

43. AHanna peanbHoro obbekTa: cTaamm NnpobonoaroToBKM U KOHLEHTPMPOBAHUSI.

44. dotomeTpuyeckme peakumm. OCoBEHHOCTM NPUMEHEHUS CNEKTPOOTOMETPUMN B TUTPOBAHWMN.
45. lNoTeHumnomMeTpuryeckas s4yeka 1 ycrnosnsi NOTEHLMOMETPUYECKNX N3MEPEHUIA.

46. OcobeHHOCTN 060pynOBaHUS ANS ra30BOM Xxpomartorpadoum

47. Cnocobbl BbIpaXeHWs aHANMMTUYECKUX XapaKTepPUCTNK METOA0B aHaNM3a.

48. CocTtaB NonnMMepHo MembpaHbl n TpeboBaHMS K MOHOOpPaM MEMOPAHHbIX MOH-CENEKTUBHbBIX
3NeKTPOLOB.

49. Obwas xapakTep1cTmka xpomartorpadomyecknx METO0B aHanmaa.

50. Cnocobbl aToMn3aumm B aTOMHO-abCOPOLMOHHON CNEKTPOCKOMNUN.

51. lNoTeHunoMeTpU4eckoe TUTPOBaHME.

52. Matepuanbl ons TOHKOCNONHOM XxpoMaTorpadoun 1 cnocobbl NPOBEAEHUS pa3aeNeHUs.
53. VICTOYHMKM U3ny4eHns B aTOMHO-abCOpPOLIMOHHOM CMEKTPOCKOMMU.

54. Obwas xapakTepucTvka BoNbTaMNepoOMEeTPUYECKNX METOLOB aHaNN3a.
55. ToHkocnorHasa xpomartorpadms. Obwas xapakrepucTmka.

56. Knaccudpukaumsa cnekTpockonmyecknx MeTogoB aHanmsa.

57. YcnoBumsa NoTeHUMOMETPUYECKMX UBMEPEHUS. DNeKTPoLbl MepBoro poaa
58. Kputepun Bbibopa MeToaa aHanmnaa KOHKPETHOro ob6bekTa.

59. 'HTEHCUBHOCTb 1 WNPUHA CNEKTPanbHbIX NTNHUNA.

60. OnekTpoabl CPaBHEHNS: XNOpPUACEPEOPSHLIA 1 KANOMENbHBIA.

61. Ka4ecTBEHHbIN 1 KONMYECTBEHHbIN aHann3 B KONOHOYHOW xpomartorpadgoumn. MYK. Metonabl
KONMYEeCTBEHHOro aHanunsa.

62. CnekTpodhoTOMeTpUS - obLas xapakTepucTuka.
63. OcobeHHOCTN NPUMEHEHNS PTYTHOrO KanenbHoro anektpoaa. MNonsporpadguyeckas BonHa.

64. OcobeHHOCTV 060PYAOBAHUS U BapMaHTbl peann3aummn BblICOKO3(MEKTUBHOM XNOKOCTHOM
Xpomartorpaduu.

65. KnHeTtnyeckas teopusi B xpomatorpadoun. OntuManbHas CKopocTb NOToKa.

66. AHanMTM4yeckne xapakTepuCcTUKN CNeKTpopoTOMETPUYECKNX METOLOB aHannaa. YCcnosms
N3MepeHns cmrHana.

67. Monsporpaduryeckme MakCMMyMbl 1 CNOCOObLI UX YCTPAHEHMSI.
68. NoaBrXHble N HeNoABUXHbIe dpasbl B ra3oBon xpomartorpagoum
69. Cnocobbl BblpaXeHWs aHaNMTUYECKNX XapakTepPUCTMK METOA0B aHann3a.

70. Cnocobbl atToMmn3aLmm B aTOMHO-3MUCCUOHHBIA cnekTpockonumn. Obas xapakTepmucTuka.
VHOyKTUBHO CBSI3aHHAs nnasma.

71. Xapaktepuctuka copbeHTOB B ra3o-aAcopbLMOHHON XxpoMaTorpagoun.

72. ATOMM3aums B NNaMeHn 1 OyroBom paspsie B aTOMHO-SMUCCUOHHOW CMEKTPOCKONUU.
73. OcobeHHOCTN peanusauunn bymaxxHol xpomaTorpadcum.

74. IcTOYHMKM NOMEX B aTOMHO-abCOpPOLMOHHOM CMEKTPOCKOMMUM.

75. BonbTamnepomeTpus Ha CTaumoHapHbIX 3NeKTPoaax.

3 cemecTp
OBPA3LUbI BUJTTIETOB K KOHTPOJ1IbHbIM PABOTAM /1 9K3AMEHAM
KoHTponbHas 1.

Buner.
1. MeTonbl pasaeneHuns, 0bHapyXeHns Weno4YHO-3eMebHbIX METasoB.

2. K 30 mn 0,075 M dbocdhbopHoii kucnoTbl gobaeneHo 15 mn 0,15 M pacteopa efnkoro kanus. Hantu
pH nony4eHHoro pacreopa.
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3. Boinaget nun ocapok Ni(OH)2,, ecnu k 0,2 M pacteopy xnopuaa Hukens nobasutb 1,08 M
pacTteop ammmnaka? K(NH3) = 1,8 -10-5; K ([Ni(NH3)4]2+) = 6,3-107; Ks (Ni(OH)2) = 6,3.10-16.

KoHTponbHas 2

Buner.

1. MeToobl pa3neneHns B aHanuTM4eckom xmmun. lNpumeHeHre peakunin ocaxneHus,
MacKMpoBaHus, guctTunnauun. dkctpakums. CylwHOCTb MeToAa U KOMYECTBEHHbIE XapakTePUCTUKM.

2. KncnoTtHo-ocHoBHOe TUTpoBaHune. Kpueble TUTpoBaHuS. VIameHeHne pH B npouecce TUTPOBaHUS.
3aBuncmMoCTb ckadka pH 0T pasnuyHbix goakTopoB. Beibop nHaomkartopa.

3. [Ins onpenenenuns cynbduta HATPUA B TEXHUYECKOM Npenapare B3aTa Haeecka, pasHas 0,2500 r
n pacTtBopeHa B Boge. K nonyyeHHoMy pacTteopy nobasneHo 50,00 mn 0,1000 H pactBopa noaa,
N306bITOK KOTOPOro oTTuTpoBaH 20,0 Mn pacTBopa TMocynbdarta HaTpms ¢ TUTPOM MO Meaun PaBHbIM
0,006300 r/mn. Mpueenute xon pacyeta cogepxanus Na2SO3 B uccnenyemom obpase.

MpuUMepHbIn BUNeT NMCbMEHHOIO 9K3aMeHa

1. [lainTe onpeneneHne aHanMTMYeCckom XMMUN Kak oyHOameHTalbHON HayKMW.
2. Ha3oBuTe oTnn4ymTenbHble NPU3HaKky ynbTpaMmkpoaHannaa.

3. Kakne HepocTaTkm Teopun SﬂeKTpOﬂMTMHeCKOVI anccounaunn AppeHmyca ABUNINCb TONYKOM ONA
pa3sutna opyrmx KNCNOTHO-OCHOBHbIX Teop|/||7|?

4. Hannwute MatemMaTmyeckoe BbipaXeHue AJis pacHeta KOHCTaHTbl OCHOBHOCTW. Kakme cBoicTea
COeLMHEHNs OHa XxapakTepusyeT?

5. BoiBenute cpopmyny ansi pacyeta pH 6ydpepHoro pacTesopa, CoCcTosiero n3 cnaboro 0CHoBaHUs
1 COMPSXXEHHOMN C HAM KMCOTbI.

6. B kakoi obnactu pH mMoryT cylectBoBaTb 3Ha4YMMble paBHOBECHbIE KOHUeHTpauun [HA ] n [A-] B
cnyyae 0OHOOCHOBHOW KNCNOTbI?

7. YTO 3HaunT NpakTnyeckn nonHoe ocaxageHne? Kak gocturaroTt npakTnyeckm NoaHoro
ocaxneHusa?

8. BoiBeaute chopmyny, CBA3bIBAIOLLYIO 06LLYIO 1 CTyNeHYaTble KOHCTaHTbl 06pa3oBaHns
KOMMNEKCHbIX COeANHEHNA Ha NpuMepe Komrnnekca coctasa ML3.

9. CYLI.I,HOCTb MeTona SKCTpakunn N OCHOBHbIE KONMNYECTBEHHbIE XapaKTEepPUCTUKI.

10. BoiBeaute nnu nprueeanTe rotoByto OopMyny Ons pacydeta KOHCTaHTbl PaBHOBECUS
OKUCNINTENBHO-BOCCTAHOBUTENbHOM peakummn. OT Kakmx BEIMYMH OHa 3aBUCUT?

11. Kakme cnocobbl CylwecTByoT 418 cokpaleHns bonblwoit npobbl npy npobooTtbope?
12. Jaiite onpeneneHne npoMaxos Npu KONMYECTBEHHbIX onpeaeneHnsx. Kak nx BoisBnsioT?

13. Y10 Takoe nepBuYHbI CTaHOAPTHbIA pacTBop? Kakne coemHeHns MoryT 6biTb NCMONMb30BaHbI B
KayeCcTBe UCXOLHbIX BEWECTB ANS MPUroTOBNEHMS NEPBUYHbIX CTaHAAPTHbIX pacTeopos: a) KMnO4,
6) NaCl, B) K2Cr207, r) Na2COg3, n) AgNO3,

14. e) Na2B407.10 H20, x)J2, 3) KBrO3, n) Na2C204.2H20, k) Fe2+, n) 9OTA, M) MgSO4, H) He
3Hato.

15. OT Kaknx ghakTopoB 3aBUCUT BEIMYMHA CKadka pH Ha KpUBbIX KUCTOTHO-OCHOBHOMO
16. TUTPOBAHUA?

17. Nepeyncnute 0OCHOBHbIE TUMbI OKUCINTENbHO-BOCCTAHOBUTENbHBIX MHANKATOPOB. B Kakunx
cnyyasx , Ipy Kakux yCnoBusix NPOUCX0ANT N3MEHEHUE NX OKpackn?

18. DtuneHanamuHTeTpaykcycHasa kucnota (34 TA) n ee conm Kak OCHOBHbIE TUTPAHTbI NpY
KOMMNAEKCOHOMETPMYECKOM TUTpoBaHuu. Mpuseaunte popmyny. Kakosa geHtatHocTb O4TA?
CocTaB KOMMIEKCOB B 3aBMCMMOCTM OT CTEMEHN OKUCNIEHNS MOHA KoMniekcoobpasoBaTens?
YCTOMYMBOCTb 06Pa3YOLNXCS KOMMNIEKCOHATOB METaNIOB?

19. B kakmx cnyyasx Kpveas 0CagutenbHOro TUTPOBaHUS CUMMETPUYHA OTHOCUTENBHO TOYKM
9KBMBANEHTHOCTK, a B KaKuX - aCUMMETpryHa?

20. MeTonbl 06HapyXeHMs 1 KONMYECTBEHHOroO onpeaeneHns noHos xenesa (I,L).
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21. Mpwu TTpoBaHum 30 MN HENTPaNbHOrO PacTBopa, coaepXauero aHMOHbI MbILWbSKOBOW U
MbILWbSAKOBUCTOM KMCNOT, nogom pacxogyetcs 20,0 mn 0,05 H pacTtBopa noaa. [Npv nogkucneHum
aT1O0ro pacteopa v gobasneHnmn K Hemy n3bbiTka noamnaa Kanus BolOAeNnsieTCcs Noh, Ha TUTpoBaHWe
KoToporo TpebyeTtcst 30,00 Mn pacTBopa TMoCynbdaTta HaTpusl, TUTP KOTOPOro Nno Meau paBeH
0,006300 r/mn. Hangute daktop akBmBaneHTHocTn As203 n As205 n nokaxute xon pacyerta
cogepXaHus 3TUX OKCUIOB B UCCNeLyeMOM pacTBope B /1.

4 cemecTp
OBPA3LblI BUNETOB OJ14 KOHTPOJIbHbIX PABEOT
KoHTponbHas pabora 1

BUNET
1. UTo Takoe BoNbTaMnepoMeTpusa? SnekTpoabl B BONbTamMnepoMeTpun.

2. [ins onpepeneHns Tannus B obpasue B3siTa HaBecka maccoi 2,0400 r. [Nocne pacTBopeHus
Tannmg (+) oTTuTpoBanu noteHumnometpuyeckn 0,1000 H pacTeopom KBrO3 B consHOKMUCOM cpege.
Mo KpuBOW TUTPOBAHWNS ONPELENWIN, YTO TOYKE SKBMBANIEHTHOCTN COOTBETCTBYET OOBEM TUTPAHTA,
paBHbIi 18,90 mn. BblumncnnTtb maccosyto nonto (%) Tannusa B obpasue, yuntbias, 4to Tl (1+)
okucnsetcs oo Tl (3+), a BrO3- BocctaHaBnmeaetcs oo Br-.

3. Kakrnm 06pa3oM MOXHO HaWTU YACNO SNEKTPOHOB, Y4ACTBYIOLWMX B 3N1EKTPOBOCCTAHOBIEHNM
NOHOB MeTannoB Mn+ npu 06paTMOM 3NeKTPOAHOM npoLecce?

KoHTponbHas pabora 2

BUNET

1.0cHOBbI aTOMHO-abCcopPOLIMOHHOI CNEKTPOCKONMM Kak onandeckoro metona aHanunsa. [ea
npuvHumna Yonwa. ictouHnkn nanydeHuns s AAC.

2. PaccuuTaiite maccosyto oonto (B %) Meaun, ecnu n3BecTHO, 4TO HaBecky obpasua 0,5000 r
pacTBOpPMAM B BOJE, KONMYECTBEHHO NEPEHECNN B MEPHYLO KONBY BMecTUMOCTbIo 50,0 Mn 1 06bem
LIOBENM [0 METKM PacTBOPOM ammmaka. 3aTeM B ABe MepHble KONbbl BMECTMMOCTbIO 50 M oTobpanu
no 10,0 mn aToro pacTeopa, B oaHy 13 konb seenu 10,0 mn ctaHaapTHOro pacteopa conv mean ( T
Cu = 0,0001815 r/mn). O6bembl 060Mx pacTBOPOB A0BENN A0 MeTku. OnTrnyeckas NnoTHOCTb
pacTBopa, coaepxaliero nobaeky, pasHa 0,575, 6e3 Hee 0,461 npu n3mMepeHnn B KioBeTe (2 CM)
npu anuHe BonHbl 610 HM. B kayecTBe pacTBopa CpaBHEHMS UCNONb30BaNN AUCTUINPOBAHHYIO
BOLY.

3. OnpegneneHne KOHCTaHT guccoumauum KUCIOT CekTPodoTOMETPUYECKMM MeToAoM. Beibop
ONVHbI BONHBI. PacyeTHbIn MeToa.

OBPA3EL BUJIETOB K 9K3AMEHAM

BUNET
1. O6wre NprHUMNbI NOTEHLMOMETPUU. TOYHOCTb ONPELENEeHNs KOHLEHTPaLUNIA.

2. B nprpopaHoii Boge TpebyeTtcs onpenennTb cogepxaHue xenesa. C NoMOLbIO KakMX peareHToB U1
B KaKMX YCIOBMSIX MOXHO NPOBECTN 3TO onpeneneHne oToMeTpnyecKM METOAOM?

3. KakoBO COOTHOLIEHME BbICOT BOSIH HA KNACCUYECKON NnonsgporpamMme pactsopa CMecu MOHOB A
(3+) /A (0) n B (2+) / B (0) npun paBHbIX KOHLEHTpauunax?

7.1. OcHOBHas nuTteparypa:
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nocobve [OnekTpoHHbIn pecypc] / A.UN. XebeHTses. - M.: HALL NHdpa-M; MH.: HoB. 3HaHue, 2013. -
206 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=399829

3. MeToaunyeckoe pykOBOACTBO K NPAaKTUKyMy MO aHANNMTUYECKON XUMUN [TEKCT: 3NEKTPOHHbIN
pecypc] : TeCTOBblE N KOHTPO/NbHbIE 3a4aHNS MO 3N1IEKTPOXMMUYECKUM MeToaM aHanmsa / KasaH.
roc. yH-T ; COCT.: gou., K.X.H. J1. I". Wanpaposa, npod., 4.X.H. 3. . MeasHuesa .? SNeKTPOHHbIE
naHHble (1 goann: 0,72 M6) .? (KasaHb : KasaHckuin rocynapCTBeHHbIn yHuBepeuteT, 2007) .7 3arn.
c aKpaHa .? [insa 2-ro kypca .? Pexum goctyna: OTKPbITbIA .?
http://lioweb.kpfu.ru/ebooks/07-ICH/07_55 2007 _000081.pdf

4. OMUCCMOHHAS DOTOMETPUS NNAMEHN N aTOMHO-abcopbLmoHHas cnekTpockonus [TekcT:
3NEKTPOHHbIV pecypc] : anekTpoHHoe y4ebHoe nocobue ans ctyneHToB 2 kypca (v.1.0b) / KasaH.
roc. yH-T, XuM. uH-T um. A. M. byTtneposa ; cocT. gou. "apudpasHos A. P. ? 9nekTpoHHble aaHHble (1
thaiin: 2.7 M6) .? (KasaHb : KazaHckuii rocyiapCcTBeHHbI yHBepcuTeT, 2009) .? 3arn. ¢ akpaHa .?
Ina 2-ro kypca .? Pexum goctyna: oTKpbITbIA .7
http://lioweb.kpfu.ru/ebooks/07-ICH/07_55_2009_000060.pdf

5. BusatanHoea, .K. (paBumMeTpusa n TMTpUMETPUYECKNE METOLbLI aHanMn3a ; y4ebHO-MeToamn4yeckoe
nocobue / I". K. BuaromHosa, 9. . MeasHuesa ; KasaH. dbenep. yH-T, XuM. uH-T nm. A. M.
Bytneposa, Kadp. aHanut. xumuu .? KasaHb : [KazaHckuin yHuBepcutet], 2014 .? 79, [1] c. ; 21 .7
Bnbnuorp. B koHue KH. (5 Ha3B.), 100.

7.2. lononHutenbHasa nuteparypa:

1. O110, M. COBpEMEHHbBIE METObI aHANUTNYECKON xummm: B 21.: [Yueb.]: MNep. ¢ Hem. / M. OTTo;
Mep. c Hem. nog pean. A.B. MNapmawa.?M.: TexHocdepa, 2003.?(Mup xumnn).T. 1.72003.7412 c.

2. O170, M. CoBpeEMEHHbIE METOABI aHANUTMYECKON XMuK: B 2 Tomax / MaTttnac OTTO; nep. C HeM.
non pen. A. B. MNapmawa.?Mocksa: TexHocgoepa, 2004.?(Mup xumnn).T. 2.72004.7281 c.

3. AHanntuyeckas xmmus: npobnemsl n noaxonbl: B 2 1./ pea.: P. KenbHep, X.-M. Mepme, M. O170,
. M. Bugmep; nep. ¢ aHrn. A. I". bopaeHko [ gp.] nog peg. tO. A. 3onotoea.?M.: Mup: ACT,
2004.7; 24.?(Nyywniz 3apybexHblin yuebHuk).T. 1.72004.7608 c.

4. AHanntuyeckas xmmums: npobnemsl n nogxonbl: B 2 1./ pen.: P. KenbHep, X.-M. Mepme, M. OT70,
I". M. Bugmep; nep. ¢ aHrn. A. I'. BopaeHko [u ap.] nog pea. 0. A. Sonotosa.?M.: Mup: ACT,
2004.7; 24.?(Nyywwin 3apybexHbiii yuebHnk).T. 2.72004.7728 c.

5. CnekTpodpoTtoMeTpus : y4ebHO-MeToam4yeckoe nocobue No aHanUTU4Yeckon xumMmm / KasaH. roc.
yH-T, XuM. nH-T uM. A. M. bytneposa ; [cocT.: H. . CaBenbesa, P. M. Bapnamosa] .? KasaHb :
KasaHckuii rocynapcteeHHbIn yHuBepcuTeT, 2009 .7 31, [1] c.

6. TpuchoHoBa, A.H. AHanutnyeckas xumns. JlabopaTtopHbIi NPakTUKyM [ONEKTPOHHBIA pecypc] :
yueb. nocobue / A.H. TpudpoHosa, .B. MenbcuTosa. - MuHck: Bbiw. wk., 2013. - 160 c.
http://znanium.com/bookread2.php?book=508998

7. Crownkosa E.E., MegsaHuesa 3.11., EBTiornH [".A. ['napoxvMuyecknii aHanms. [OneKTPOHHbI
pecypc]. - 2010. Pexum poctyna:
http://kpfu.ru/docs/F2019931312/Analyt.%C3%E8%E4%F0%EEY%F5%E8%EC%E8%F7%E5%F1%EAY%E

8. bynHukos I".K., Marictperko B.H., Bacenes M.P. OcHOBbl COBpEMEHHOr0 3N1EKTPOXUMUYECKOrO
aHanusa. M.: Mup-buHom J13, 2003. - 592 c.

9. OCHOBbI aHANIMTUYECKOA XUMUK: B 2 TOMaX: Y4EeOHWUK ONsi CTYAEHTOB BbICIUMX Y4EOHbIX 3aBEOEHUIA,
oby4varoWwmxcs No XMMM4ecknM HanpaeneHnsm / non ped. akag. FO.A. 3onoTtoea.?5-e nsg.,
ctep..?Mocksa: Akagemus, T. 1.72012.7383 c.

10. OCHOBbI @HANNTNYECKOW XUMUN: B 2 TOMaXx: y4EOHNK ONS CTYOEHTOB BbICIIMX YHEOHbIX
3aBeneHuin, 0byyaroLmxcs No XMMNYECKMM HanpasneHmsam / nog pea. akag. FO.A. 3onotosa.?5-e
n3a., ctep..?Mocksa: Akagemuns, T. 2.72012.7407 c.
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7.3. UHTepHeT-pecypcChbl:

Teopusa n npaktmka xpomartorpadum - http://www.chromatogramma.ru/

BonbTamnepomeTtpus Ha cainte Chemport.ru -
http://www.chemport.ru/data/chemipedia/article_672.html

L. MnamBek.OnekTpoxumMmyeckre MeToabl aHanuaa - www.twirpx.com/file/167956/

Katanor pecypcos rno panko-xMMm4eckum metonam aHanmaa -
http://www.twirpx.com/files/chidnustry/analytic/phchem/

OCHOBbI XMMMYECKOro aHannsa -TuTpumeTpus - hitp:// www.youtube.com/watch?v=ZRPYxyg4pws

Y4ebHUKMN N0 aHaNNTUYECKOWN XMW -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

XuMwuK - cant no xummn (cnektpockonus) - http://www.xumuk.ru/encyklopedia/2656.html

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHune aucunnnunHel "AHannTnyeckas xmmms" npeanonaraeT UCnosib3oBaHWE cneayruwero
MartepunanbHO-TEXHNYECKOIro obecneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOWUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin BUAeo n ayamno
nHGopMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX AOKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEANAHOW ayANTOPUN COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXE MHTEPAKTMBHONW TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAerChl
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoueBbiM
3NEMEHTOM yNpaBNeHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CNYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTumeouniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTEpHOE 060pyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

Y4yebHo-MeToOmnyeckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HaNn4um B
3NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTyaeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy UMPOBOro KOHTEHTAa y4ebHO-MeTOAMYECKON nuTepaTypbl Onsl By30B C
ycnosuem obs13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5 06pa3oBaTeNnbHOro Npouecca N3naHusim ¢
MCMNONb30BaAHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpebosaHmsaM HoBbix PIOC
BIMO.

ObopynoBaHue:

- Becbl aHanutnyeckmne anekTpoHHble ogHo4vaweyHble OHaus -11 wr.
- ®doTtokonopumeTpbl KOK-3 1 M35300

- NoHoMepbl "OkoTecT-BA"

- BonbTamneporpadbl "9SkoTtecT-BA"

- Bonbtamneporpad "NBA-3"

- BonbTamneporpadbl micrAUTOLAB

- [NnameHHble cpoTtomeTpobl: NMAX-1 n PFP-7
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- AToMHO-abcopbunoHHbiin cnektpomeTp AASTN (Carl Zeiss Jena)
- CnekTtpogootomeTtpbl CP-102 - 2 wr.

- Xpomarorpadobl: MoHHbI xpomaTtorpad DIONEX ICS-500,

- XKunokocTtHble xpomaTorpadob! "OpnaHt”

- MNeyb MydpenbHas

Xummyeckas nocyna v XMMU4eckne peakTuBbl.

[MpoekTop N cucTema NHTEPaKTUBHOIO onpoca.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbiM nnaHoM no
HanpasneHnto 04.03.01 "Xumunsa" n npodpunto noarotoskn HeopraHmyeckas Xxmmus .
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MensiHueBa 3.11.
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