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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 aucumnnunbl "AHanutnyeckas xummsa (Hactb 1 "MeTtoabl pasneneHus,
NOEHTUGMKALNN N KONMYECTBEHHOrO onpeneneHuns sewecTs". HacTtb 2 "®unsaunko-xmMmyeckne Metoapl
aHanusa")" aBnarTcs: POPMMPOBAHME Y CTYOEHTOB MOHATUIA O TEOPETUYECKMX OCHOBAX 3TOM
Hay4YHO ANCUMNNVHBI, €6 0CODEHHOCTSIX, CBA3W C APYrMM HAayKaMun 1 ee NpakTUYeckoi
3Ha4YMMOCTW, a TakXe NoAroToBka K Hay4HO-UccnenoBaTenbCKon 1 negarornyeckon oesaTenbHoCTH,
CBSI3aHHOW ¢ pa3paboTKoi 1 MCMONb30BaHMEM METOLOB aHann3a ans naeHTudpukaumm n
KONMYECTBEHHOr0 OrnpeneneHns XMMM4ecknx coeiMHeHn N nx cmecen. B pesynbtare ocBoeHUS
LaHHOW ONCUMNNHBI BOMXHbI ObITb CROPMUPOBAHBI NPEACTaBNEHNS1 O TEOPETUYECKMX OCHOBAX
aHaNMTNYECKON XMMUKN, 06 aHANNTUYECKMX BO3MOXHOCTSX OCHOBHbIX TUMOB XMMUYECKUX PeakLUii,
NpPUeMoB pasfeneHuns, NOAeHTUGMKaUnM N KONMYeCTBEHHOIO OrnpeaeneHns BelwecTs, NCNOoNb3YeMbIX
B @aHaNNTUYECKOW NpakTuKe, NONyYeHbl 3HAHUS U YMEHUSI B 0BN1aCTU Kak XMMUYECKMX, Tak 1
PU3NYEeCKMX METOAOB aHanM3a, NpuHumMnax paboTbl aHanMTn4Yeckoro o6opyanoBaHus, cnocobax
npobooTtbopa 1 npobonoarotoskn. ObpalaeTcs BHUMaHNE Ha PONb aHANMTUYECKOro curHana, Kak
NCTOYHMKA MHGopMaumm o BewecTee. Obyyatowmecs [ONXKHbI NONYyYMTb NpeacTaBneHne o
BaXHeNWMX MeToaax aHanunaa, 06 aHanMTUYeCKMX 1 METPONTIOTMYECKMX XapaKTePUCTMKAX XUMUYECKIMX
N PU3nYecknx METOO0B aHanM3a 1 NpuHUMNax NnaHNpPoOBaHWs SKCNEPUMEHTOB NPU peLleHnn
KOHKPETHbIX 3a4a4 aHanusa peanbHoro obbekra.

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

HaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 53.65.2 NpodgeccroHanbHbIn" 0CHOBHOM
obpaszoBatenbHoi nporpammbl 020100.62 Xrumunsa n oTHocutcs K 6a3oBoii (06LwenpodeccMoHanbHO)
yactn. OcBauBaeTcs Ha 2 Kypce, 3, 4 CEMeCTpbI.

OucumnnunHa "AHanutnyeckas xummns" (Hactb 1 1 2) OTHOCUTCS K NPOGPECCUOHANBHOMY LIMKNY
amcumnnanH 6noka B3 n sBnseTCS NOrMYeckM NPOAOIXEHNEM AaNbHENLWErO N3Y4EHNS CTyAEeHTaMK
TEOPETNYECKMX OCHOB XMMMYECKMX HayK, 6a3npyeTcs Ha HaBblKax M yMEHMUSX, BbpaboTaHHbIX
CTyOeHTaMmn Npu NPoxoXaeHnn npodgpeccroHanbHoro Kypca "HeopraHuyeckas xmMmsa" (WOHHble
paBHOBECUS, KNCNIOTHO-OCHOBHbIE Y OKUCNTUTENbHO-BOCCTAHOBUTENbHbIE PABHOBECUS, OCHOBbI
XMMWYECKMX PacyeToB Mo ypaBHEHUSM peakumii) 1 CTaBUT OCHOBHOWM 3ada4ert packpbiTb CMbICH
OCHOBHbIX 32KOHOB XMMWUW MPUMEHNTENBbHO K NOEHTMAOMKALMM U KONMYECTBEHHOMY OrpeaeneHunto
XUMUYECKNX COEONHEHWIA, HAYYNTb CTyAEeHTa BUAETb 06NacTn NPUMEHEHNS 3TUX 3aKOHOB, NOHMMATb
N MPUMEHSTb UX NPUHLUMNNANbHbIE BO3MOXHOCTU NPW PELLEeHNN KOHKPETHbIX aHaNnTUYeCcKnx 3anas.

OucumnnuHa "AHanntuydeckas xmmms" Ha 6onee BbICOKOM YPOBHE C NMPUBEYEHNEM 3HAHWIA,
NONy4EHHbIX B MPOLLECCE U3YHEHUS APYTUX XUMUYECKUX OUCLUMANH, MO3BONISIET pacCMOTpeTb obwme
3aKOHOMEPHOCTN, COCTaBNAIOWME OCHOBY COBPEMEHHbIX METOO0B aHANMUTUYECKOW XUMUK, Ha
KOTOpbIX 6a3MpytoTcst HOBble CNOCObbl ONpeaeneHns WNPOKOro Kpyra BELWeCTB.

ns yCrnewHoro ocsoeHnAa gucumnnjinHbl "AHanuTunyeckas xmmMms" CTyA€eHTbl OOJI>XKHbI MTOMUMO
Hpe,ﬂ,CTaBﬂeHl/IVl 006 OCHOBHbIX TMNax peaKLl,VII7I, NCMNoNb3yeMbIX B XUMUWN, NMOJTyHEHHbIE B XO0O€e
N3y4yeHnsa Kypca "HeopraqueCKaﬂ XUMUA" U WKONBbHOMO Kypca XuMnn, 0ONIXHbl 3HaTb OCHOBHbIE
3aKOHbl (PU3VKU N BNageTb OCHOBHbIMW NpuemMamn MaTtemaTn4yecknux pacyeTos.

Mony4yeHHble NPU OCBOEHUN AUCLMMINHBI 3HAHMS 0bneryatT OCBOEHME Kak NPoddecCnoHanbHbIX
ONCUMNAVH "XMUYECKNe OCHOBbI B1ONOrnYeckmx NPoLEeccoB”, Tak 1 cneunanbHbiX AUCLUMMNANH -
"OnekTpoaHanmtuyeckas xumMms", "KoHuenunum coBpeMEHHOM aHaNNTUYECKOM XMMmm",
"KoMbUHMpoBaHHbIEe MeToAbl aHan13a", "AHannTn4yeckas XMMns CnenoBbIX KONM4YecTs",
"XUMmnyeckuii aHanm3: METOA0NOrNsSt 1 COBPEMEHHOE COCTOSIHME" U APYrMX KYpPCOB Mo BblOOpY.
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3. KomneTteHuuun obyuarowerocsi, popMupyemble B pe3yibTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OK-6 MCMNONb3YeT OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX
(OBUIEKYNbTYPHBIE ONCLUUNINH B NPOJOeCCUOHaNbHOM OeATeNIbHOCTUN, NPUMEHSET
KoM eT)éHLI.V)IIVFI)) MeTO bl MATEMATNYEeCKOro aHanmsa u Mo4eNnMpoBaHus,
TEOPETUYECKOro U 3KCNepmMMeHTaNbHOro UCCnenoBaHus;
BfageeT OCHOBaMM TEOPUN (PyHOAMEHTaNbHbIX Pa3nenos
MK-2 XMMUK (Npexae BCero HeopraHM4eckom, aHannTn4eckom,
(npodbeccmoHanbHble opraHnyeckom, om3n4yeckom, XMMnn BbICOKOMONEKYNAPHbIX
KOMMNeTeHunm) CoeVHEHUN, XM B1onornyecknx o6 beKToB, XMMUYECKON
TEXHONOMUW);
MK-3 CMOCOBHOCTBIO NPUMEHSITb OCHOBHbIE 3aKOHbI XUMUW MPK
(npodhbeccmoHanbHble 06Ccy>XOeHNN NoMyYeHHbIX Pe3ynbTaToB, B TOM YMCHE C
KOoMMeTeHuunn) NpVBNEYEHNEM NHADOPMALIMOHHbIX 6a3 AaHHbIX;
MNK-4 BnageeT HaBblkaM XMMNYECKOro aKCnepumMeHTa, OCHOBHbIMU
(NMpodheccmoHanbHble CUHTETUYECKUMN U aHaANNTUYECKUMM METOJaMU NONy4YeHNsa u
KOMMNeTeHuunm) nccnenoBaHUs XMMMYEeCKUX BELWeCTB U peakLunid;
MK-6 o -
(Tpocpecaoramae e e Do e e
KOMNeTeHLmm) patype npn np P ’
MK-9 BnamgeeT Metoaamm 6e3onacHoro obpaueHust ¢ XuMn4ecKumm
(npodhbeccrnoHanbHble Marepuanamm c y4eToM X PU3N4ecKmx N XMMmM4eCckmnx CBOMCTB,
KOMMeTeHuunn) CMOCOOHOCTBLIO NPOBOANTL OLIEHKY BO3MOXHbIX PUCKOB;

B pesynbtate 0CBOEHUS ONCUMMIUHBI CTYAEHT:
1. DONXeH 3HaThb:

- OCHOBbI TEOPUM CPYHOAMEHTaNbHbIX Pa3aenoB XMMUK (NPEXAe BCEro HEOPraHNYecKom u
aHaNMTNYECKON XMMUK), B HACTHOCTM, XUMUYECKMX N OTLAENbHbIX MHCTPYMEHTalIbHbIX METOL0B
aHanu3a,

- 06lWMe 3aKOHOMEPHOCTN NPOTEKAHUS XUMUYECKMX peakLmii, NICNONb3yeMblX B aHANNTNYECKOM
XUMUN,

- METOLOO0NOINIO Bbl60pa MeTOO00B aHaIn3a On4 peleHnsa KOHKPETHbIX TeoOpeTndecknx n
npakTn4eckmnx 3anau,

2. DONTXEH yMeTb:
- NMPVMEHSATb OCHOBHbIE 3aKOHbI aHANUTUYECKON XMMUMN NPK 0OCYXXAEHUN MONYYEHHbBIX PE3YNbTaTOB;

- OpMeHTnpoBaTbCA B OCHOBHbIX aHANMNTUYECKNX N MEeTPONOrn4eCKnx XxapakTepmnctnkax Mmetonon
aHanmsa n ngeHTndukaumn BeWwecCTs;

- paboTaTb C KOMMbIOTEPOM Ha YPOBHE MONb30BATENS U NPUMEHSATbL HaBbIKM PaboThbl C
KOMMbIOTEPAMMN B MPOCPECCUOHANBbHON AESTENBHOCTY;

3. 0OMXEeH BnageTb:
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MeTooaMun perncrtpaunm m O6pa6OTKI/I pe3ynbTatoB XMMNYECKNX SKCNEPUMEHTOB; TeOpeTU4HeCKnmmn
3HaHNAMN O MeTodax 06Hapy>|<eH|/|9|, pasneneHna n Konn4eCcTtBeHHOro onpeneneHns sewecTs,

HaBblKaMW NMPakKTN4eCKOro NcroJib3oBaHNA COBPEMEHHbLIX MHCTPYMEHTA/IbHbIX METOLO0B aHa/In3a O
peweHnsa KOHKPETHbIX aHaANNTUYeCKNX 3a0a4;

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- IEMOHCTPUPOBATb CNOCOBHOCTb 1 FOTOBHOCTb MPOBOAUTL PACHETb C MOMOLLbIO N3BECTHBIX CDOPMY/I
N YypaBHEHWIA, B TOM YICNE C NMOMOLLbIO KOMMNbIOTEPHbIX NPOrpamM, Tpebyemble Npu NpoBeaeHN
N3MepeHnin n obpaboTke Mx pesynbTaTos;

- OPNEHTMPOBATLCSA B COBPEMEHHOM NUTEpaTtype Nno aHaanTUYeCKOn XMMIUK, Nonb30BaTbC
CnpaBOYHOM NUTEpPAaTYypPON.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLUMMNANHBI cocTaBnsieT 17 3a4eTHbix(ble) eanHuL(bl) 612 vyaca(os).

dopma NPOMEXYTOYHOIrO KOHTPONSA AMCUUNINHDBI 3a4€eT M 9K3aMeH B 3 CEMECTPE; 3a4eT N 3K3aMeH B
4 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOaynto
TemaTtnyecknn nnaH gUcCUUNAUHbI/MOAYNS

Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens WX TPy A0EMKOCTb Tekywue copmbl
N ‘D'"Kn":')':lr;gv;‘“b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nex ““I'IpaKmqecmeHa6opaTopr|e
L 3aHATUA paborbl

Tema 1. Tema:

BeeneHune B 06wui

KypC OUCLUUNNHDBI

"AHanuTtunyeckas
1. xummng"(AX). 3 1 2 0 9

CoBpeMeHHas

nedomHnumsa Haykm AX.

O6bekTbl aHanmaa.
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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

Tema 2. Tema: MeToapl
noeHTndurkaunm,
pasgeneHns u

. |oBHapyXeHuns BewwecTB
(Ka4eCTBEHHbIN aHanNn3
1 ero posib B pasBuUTumn
€CTeCTBO3HaHUS).

Tema 3. Tema:
Xunmmyeckoe
paBHOBeCUE B

. [TOMOreHHbIX CNCTEMAX.

OcCHOBHbIE TUMbI
peakunin, NpuMeHseMble
B AX.

YCTHbI ONpOC

Tema 4. Tema:
CoBpeMeHHble
npeacTasneHns o
Kucnotax m

" locHOBaHUSX.
MpoTonutnyeckas
Teopus KUCNOT U
OCHOBAHWM.

KONMNOKBUYM

Tema 5. Tema:
. |BydbepHbie pacTBopbl 1
MX CBOMCTBA.

KONNOKBUYM

Tema 6. Tema: PacyeTbl
pH B pacTBopax Knucnor
" [n ocHoBaHun. Yyet
auccoumaumm Boabl.

Tema 7. Tema:
3aBNCUMOCTb
KOHLIEHTpaLuun aHNOHOB
" lcnabbix kmuenot ot pH.
Hdunarpammbl
pacnpeneneHus.

MMCbMEHHas
paboTta

Tema 8. Tema:
Xumnyeckoe
paBHOBeCKE B
reTeporeHHbIX
cuctemax. PaBHoBecue
" |B HaCbILWEHHbIX
pacTBopax
ManopacTBOPUMbIX
coeVnHEeHNn.
coeVnHEeHN.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb

(B yacax) KOHTpOns

Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 9. Tema: Peakuunn
KoMnnekcoobpasoBaHus
M TUMbl KOMMNEKCHbIX
coeanHeHNN,
ncnonb3yemble B

. [@HAJINTNHECKNX UensxX.

PaBHoBecus B
pacTteopax
KOMMEKCHBbIX
coenvHeHunin. MpuHumn
XMKO.

9 TecTmpoBaHune

10.

Tema 10. Tema:
OKCTpakums, kKak Metos
pasneneHus un
KOHLEHTPUPOBaHUS.
Teopus
9KCTPaKLMOHHbIX
NpOLLeCCOB.

10

KONNoKBMym

11

Tema 11. PybexHas
KOHTponbHas pabota no
MeTonaM pasfeneHus,

‘noeHTndUKaunM n

obHapyXeHus BELECTB

11

KOHTPONbHas
0 paboTta

12

Tema 12. Tema:
MeTtponoruyeckne
OCHOBBbI

.|KOJIN4ECTBEHHOI O

aHanuaa. CnyyaiHble n
cucTematmyeckune
NOrpPeLHOCTH.

12

YCTHbI ONpOC

13.

Tema 13. Tema:
TutpumeTtpuyeckune
MeToObl aHanmaa:
OCHOBHbIE NOHATUS.
MNepBrYyHbIE 1
BTOPWYHbIE CTaHOapThI.

13

NMMCbMEHHas
9 paboTta

14.

Tema 14. Tema:
lMNocTpoeHne KpuBbIX
TUTPOBaHNS: 0bWwmne
noaxonbl.
KncnoTHO-oCHOBHOE
TUTPOBAHME.
KncnoTHO-OCHOBHbIE
WNHAMKATOPbI.

14

YCTHbI ONpOC
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

15.

Tema 15. Tema:
MNpumeHeHne
OKNUCNUTENbHO-BOCCTAHO
peakuuin B
TUTPUMETPUMN.
OcobeHHoCcTH
NOCTPOEHUS KPUBbIX
TUTPOBAHUS.

BUTENbH
3

bIX
15

16.

Tema 16. Tema:
WHoukaTopsbl B
OKMCNUTENbHO-BOCCTAHO
TUTPOBAHUW.

BVITgJ'IbH

OM16

YCTHbI ONpOC

17.

Tema 17. Tema:
KomnnekcumeTtpuyeckoe
n
KOMMNEKCOHOMETPUYECK(
TUTPOBaHME.

17

NMMCbMEHHas
paboTta

18.

Tema 18. Tema:
WHoukaTopsbl B
KOMMNEeKCOHOMEeTpUu.

18

YCTHbI ONpoC

19.

Tema 19. PybexHas
KOHTponbHas pabota no
mMeTonam
KONMMYECTBEHHOrO
onpeneneHns
coeNHEeHNN

19

KOHTPO/NbHas
paboTta

20.

Tema 20.
Knaccugomkauns
mMeTonoB aHanusa. Case
study (pasbop
KOHKPETHOW cutyauum):
rmopoaHanua
KOHKPETHOro obbekTa

10

21.

Tema 21.
CnekTpockonuyeckme
mMeTodbl aHannaa.
Obuwas
XapakTepucTmka.

15

22.

Tema 22.
ATOMHO-3MUCCNOHHAS
CNeKTpocKonums.
Cnocobbl aToMn3auuu.
YpasHeHve
NomakuHa-Llaibe.

12

23.

Tema 23.
ATOMHO-abcopbumoHHas

cnektpockonus (AAC).

NMMCbMEHHas
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

24.

Tema 24.
MonekynsapHas
abcopbumnoHHas
CMEeKTPOCKONuUSI.

25.

Tema 25. OnTumManbHble
YCNoBUs NpoBeLeHNs
CNEeKTPOogOoTOMETPUYECK
N3MepeHni.

MMCbMEHHas
paboTta

26.

Tema 26. OTtyeT No
NHONBUAYaNbHOW
pabote (pasaenbl 1-5)

27.

Tema 27.
ONEeKTPOXMMUYECKUNE
MeToAbl aHannaa.
[MNoTeHunomeTpus.
YpaBHeHue HepHcra.
Tuvnbl NHONKATOPHbIX
SNeKTPOLOB.

MMCbMEHHas
paboTta

28.

Tema 28.
oHocenekTnBHble
anekTtpoabl (LNC3I).

29.

Tema 29. Case study
(pa3bop KOHKPETHO
cuTyaumn):
NCNONb30BaHNE
NOH-CENEKTUBHbIX
9NeKTPOa0B B aHanNM3e
NPUPOOHbIX BOA.
lMoTeHumnomeTpuyeckoe
TUTPOBAHME.

30.

Tema 30.
BonbTramnepometpus n
nonsiporpadus.
Monsiporpadouyeckas
BonHa. Jdndpdy3noHHbIe
TOKW.

10

NMMCbMEHHas
paboTta

31.

Tema 31.
Bonbtamnepometpus Ha
TBEPObIX 3NEeKTPoAax.
XnMmnyecku
MOANPULMPOBAHHbIE
SNEeKTPOoLbI.

11

32.

Tema 32.
NHBepcunoHHas
BONbTAMMNEPOMETPUS.
Moaynauns
noTeHumana Kkak cnocob
MOBbIWEHMNSA
4yBCTBUTENBHOCTY
BONbTaMNEPOMETPUN.

12
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Buabl n yachbl
ayauTopHOM paboThbl,

Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpal (B yacax) KOHTpONsi

MpakTnyecknellaboparopHbie
3aHATUSA pabotbi
Tema 38. MMCbMEeHHas
33.|XpomaTtorpagousi. 4 13 2 0 0 paboTta
|_|pVIHLI,VII'IbI mMeTona.

Tema 34.
Xpomarorpadgomnyeckue
COpbEHTHI, UX
Knaccugomkaums.
KonnyecTtBeHHbIN 1
34.[kayecTBeHHbI aHanu3 c| 4 14 2 0 4
NOMOLLbIO
TOHKOC/TIONHOM
XpomaTtorpadouu.
BymaxHas
Xpomartorpagous.

Tema 35. [a30- 1
BblCOKO3(PPEKTMBHASA
35 PKMOKOCTHAS
‘IXpomatorpadus.
JetekTopbl B
XpomaTtorpadgouu.

Tema 36. Obwas
xapakTepucTuka
NHCTPYMEHTaNbHbIX
METOO0B aHanun3aa.
Kputepwum Boibopa n
TEXHUKO-9KOHOMMYECKas
36.|oueHka 4 16 2 0 0
NHCTPYMEHTaNbHbIX
MEeTOO0B aHanun3a
(Kpyrnblid cTon ¢
npuBne4YeHNeM BeayLmx
crneumnanncros).

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

KOHTpPO/IbHas

37 Tema 37. KoHTponbHas 4 17 2 0 0 pabota

‘lpaboTa

9K3aMeH

Tema . N"Ttorosas 3 0 0 0 sayer

doopma KOHTpons

9K3aMeH

Tema . Ntoroeas 4 0 0 0 2ayer

doopma KOHTpoOns

NTtoro 70 4 250

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. Tema: BBegeHue B 06LUIA KypC ANCLUNAUHDBI "AHanuTuyeckas xumms'' (AX).
CoBpemeHHas pedouHnumsa Haykm AX. O6bekTbl aHanu3a.

NeKUuMoHHoe 3aHsiTne (2 yaca(os)):

KETPOHHBH
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1. BBeneHve B 06wuii kypc amcumnanHbl "AHanutmyeckas xummns"(AX): 3agadun n HanpaeneHust
pPasBUTUS, POMb XMMUM B HAPOOHOM XO35IMCTBE, COBPEMEHHbIE LOCTUXEHUS TEXHUKM U ponb AX B
KOHTpOne kayecTtBa XunsHn. CoBpemeHHas aedpuHmums Haykn AX. MHoroobpasve 06ekToB
aHanusa. YeenudeHve ponu AX B Haykax 0 XnsHu. MexaucumnnuHapHbii xapaktep AX B
HacToslee Bpems.

naboparopHas pabora (9 4aca(oB)):

1. KucnoTHo-ocHOBHas knaccugoukaumst katmoHoB. I'pynnoBbie peakTusbl. OnpenenexHve rpynmbl
KaTunoHa.

Tema 2. Tema: MeTtoabl uaeHTUPMKaLUK, pa3peneHust u o6HapyXeHUs BeLLLecTB
(kayecTBEHHbIV aHanNM3 1 ero posib B pa3BUTUUN €CTEeCTBO3HaHUS).

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

2. MeTonbl noeHTndmkaummn, pasneneHust n obHapyxXeHusl BelwecTB (Ka4eCTBEHHbI aHanm3 1 ero
POJib B Pa3BMTUN €CTECTBO3HAHUS). AHANUTUYECKUE XapaKTEPUCTMKN peakuunin. AHannTnyeckmne
XapaKTepUCTNKN peakuuii: CneungunyHoCTb, YyBCTBUTENIbHOCTb, Npeaen 0bHapyXeHus.
3aBucumocTb Npegena obHapyXXeHns OT YyCNoBWiA NPoBeneHUs peakuuid. MNoHaTre 0b
aHanUTMYeCKMX peareHTax u ux knaccugukauus. PazoeneHne MoHOB Ha aHanUTUYeCKue rpynnbi:
cepoBoaopoaHas n beccepoBoaopoaHbIe Knaccudukaumm (ammmadHo-gocdaTHas v
KWCNOTHO-OCHOBHAs). CBA3b pasgeneHns Ha rpynnbl ¢ 91eKTPOHHbIM CTPOEHNEM aTOMOB.

naboparopHas pabora (9 yaca(oB)):

2. XapakTepHble peakuun Ha katuoHbl |-l aHanutnyeckux rpynn (K+, Na+ , NH4+, Ba2+, Ca2+,
Sr2+, Pb2+, Ag+, Hg22+). AHanna cmecu katnoHos | - Il aHanuTuyeckmx rpynn.

Tema 3. Tema: Xumnyeckoe paBHoBecue B roMOreHHbIX cuctemax. OCHOBHbIe TUMbI peakuun,
npumeHsiembie B AX.

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

3. XuMmnyeckoe paBHOBECKE B FOMOreHHbIX cucteMax. OCHOBHbIE TUMbI peakLmnii, NpUMEHsIEMbIE B
AX, nx kpaTkas xapaktepucTtuka. KoHCTaHTbl paBHOBECUS peakuuii: TepMOANHAMMNYECKUE,
peanbHble, ycnoBHble. CBS3b Mexay HUMK. YCNOBMS MCMONb30BaHMS OTOEMbHbIX KOHCTAHT Afst
pacyeToB KOHLEHTpaumii. KoHcTaHTa 1 cTeneHb avccoumaumm cnabbix 3neKTponnMToB. AKTUBHOCTD,
KO9(OULMEHT aKTMBHOCTM, MOHHas cuna. MioHHoe npon3BeaeHme Boabl, 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 cmecu
katnoHos VI - VI aHanuTtuyeckux rpynn.

Tema 4. Tema: COBpeMeHHbIe npeacraeneHNs o KUCnotax 1 oCHoBaHUSAX. np0TOJ1VITI/I‘-IECKaSI
Teopust KUCNoT " OCHOBaHUMN.

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

4. CoBpeMeHHble NpeacTaBeHnst 0 KMCNoTax U ocHoBaHusix. Mictopryeckas cnpaeka 06 asontouum
MOHSTWS, YTO TaKoe K1cnoTta 1 ocHoBaHue. Kpatkuii 0630p CywecTByOWMX TEOPUIA KMCNOT U
OCHOBaHWIA: KMcnopoaHas teopus, Teopus Jlasyasbe, ponb Teopun AppeHuyca, Jlbionca un
YcaHosuya. [1oCTOMHCTBA N HEOOCTATKW paccMaTpuBaemblx Teopuid. lNpotonutnyeckas teopms
K1Ucnot n ocHoBaHun bpeHcTtena n Jloypu. OcHoBHble nonoxeHus. CoeanHeHNs, OTHOCSIWMECS K
KucnoTtam u ocHoBaHuam bpeHctena v Jloypu. Peakuun "HenTpanusaumn” n rugponnsa Kak
4acCTHbI cnyyai KNCNOTHO-OCHOBHOIO PaBHOBECUS.

naboparopHas pabora (9 4aca(oB)):

4. Knaccnukaums aHMoHOB. XapakTepHble peakunmn aHnoHos: SO42-, SO32-, S2032-, PO43-,
AsO43-, AsO33-, CrO42-, BO2-, Cl-, I-, Br-, NO3-, S2-. AHann3 cMecu aH1OHOB.

Tema 5. Tema: BycpepHblie pacTBOpbl U UX CBOUCTBA.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

5. Obwee noHaTe 0 BydepHbIX pacTBopax, NpuMepbl BydepHbIX pacTBOPOB Ha OCHOBE Crabbix
KMUCNOT 1 OCHOBAHWIA N CONPSIXEHHbIX C HUMK coeanHeHunin. PacyeT pH 6ydbepHbix pacTBOPOB:
BbIBOL, GoopMynbl [eHaepcoHa-Xaccenbbaxa. bydepHas eMKoCTb, 3aBMCMMOCTb OT PasnnyHbIX

hakTopOoB. YCNoBUSi [OCTUXEHMS MakcuMarnbHoi 6ydoepHoli emkocTu. BydepHblie cBolicTBa
PacTBOPOB CUMbHbIX KACNOT U OCHOBAHWIA.

KETPOHHBH
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naboparopHas pabora (9 yaca(oB)):

5. SKCTpaKLl,I/IFI Kak MeTo pa3geneHnda n KOHUEeHTPUpPOoBaHUA. SKCTpaKLI,I/Iﬂ MOHOB MEeTaJ1/10B B BLUOe
BHYTPUKOMMNNEKCHbIX COoeaVHEeHNN.

Tema 6. Tema: PacueTbl pH B pacTBOpax KUCNOT 1 OCHOBaHUNA. Y4eT auccouuauum Boabl.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

6. PacueTtbl pH B pacTtBopax cunbHbIX 1 cnabbix KUCNOT N OCHOBaHWIA. PaccMOTpeHne KOHKPETHbIX
cuTyaumii HeobXxoOMMOCTHM yyeTa AMccoumaLmm Boabl, Kak MPOTOHCOAEPXAlLero pacTBOPUTENS.
Pacyet pH B pactBopax opraHnyeckmnx pactsoputenein. BoisBneHne noaxononos Ans Bbisoaa
COOTBETCTBYOWMX hopmyn obecneunsarowmx pacyet pH.

naboparopHas pabora (9 4aca(oB)):
6. AHann3 nHAnBMOYyanbHbIX BELWECTB (MPOCTble CONN U CMECU CONEN).

Tema 7. Tema: 3aBUCUMOCTb KOHLLEHTPaLLMM aHMOHOB cnabbix kucnot ot pH. Oduarpammbl
pacnpepneneHus.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

7. 3aBNCUMOCTb KOHLIEHTPALMM aHWOHOB cnabbix KMCNoT 0T pH. BeiBoa chopmyn, NO3BONSOLLMX
NMPOW3BECTN pacyeTbl KOHLIEHTPauui aHNOHOB B pacTBOpax 04HO- U OBYXOCHOBHbIX KUC/OT U
ocHOBaHuUN. [lnarpaMmbl pacnpeneneHns pasnnyHbix gopm kncnot. OueHka no gaHHbIM guarpamm
BE/IMYMH KOHCTaHT AMCCOLMaLMM U KOHLEHTPaLMA KOHKPETHOM OOpPMbl aHUMOHOB. PacTBopbl KUCNOT
N OCHOBAHWI B OpraHnyeckux pactsoputensx. dudgpepeHumpyowme n HUBENUPYoWmMe CBONCTBA
OopraHu4eckunx pacTeoputenein. 3aBMCUMOCTb CBONCTB OpraHM4yecknx pactsoputenem ot
AN3neKTpu4eckor npoHuuaemoctu. WWkana kmcnotHocTn. XnMmyeckoe paBHOBECUE B reTePOreHHbIX
cucremax.

naboparopHas pabora (9 yaca(oB)):
7. lpaBumeTpunyeckunini Meton aHannsa. OcaxaeHue 6apust B goopMe cynbgpata bapusi.

Tema 8. Tema: Xumnyeckoe paBHoOBecue B reTeporeHHbIX cucremax. PaBHoBecue B
HacbILW,eHHbIX pacTBOpax ManopacTBOPUMbIX COeANHEHUNA. COeANHEHUN.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

8. PaBHOBecUe B reTeporeHHbIx cuctemax. PaBHoBecKe B HaCbIWEHHbIX pacTBopax
ManopacTBOPUMbIX COeanHeHnn. KoHcTaHTbl pacTBopuMocTU. CBsI3b MeX Yy TePMOANHAMUNYECKON
peanbHoW 1 YCNOBHOM KOHCTaHTaMn. Bo3MOXHOCTb pa3faeneHns MIOHOB 3a CYET pa3Hoii
pacTBOPUMOCTU OcankoB. PacyeT pacTBOPMMOCTY OCaaKOB.

npakTudeckoe 3aHsitne (2 yaca(os)):

CemuHap Ha Temy: "l paBumeTpuyecknii MetTon aHanmsa".

naboparopHasi pabora (9 yaca(oB)):

8. MpaBumeTpuyecknii Meton aHanuaa. OnpeneneHve cogepxaHus 6apus B obpasue.
Tema 9. Tema: Peakuum komnnekcoobpasoBaHUs U TUMbl KOMMIEKCHbIX COe AMHEHUN,

Mcnonb3yemble B aHaNUTUYeCKUX Lensix. PaBHoBecus B pacTBopax KOMMIEKCHbIX
coeaguHeHun. MpuHuun XMKO.

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

9. Peakuun komnnekcoobpasosaHus B AX. Tunbl KOMMNEKCHbIX COEANHEHWIA, NCMONb3YEMbIE B
aHanutuyeckmx uensix. OpraHuyeckue n HeopraHudeckue nuradobl. OCoOEHHOCTM KOMMNEKCHbIX
COeaVHEHWIA, Ncnonb3yeMblx Ans pasaeneHns noHos. Obuwme 1 cTyneH4YaTble KOHCTaHTHI
YCTOMYMBOCTUN KOMIMNEKCHbIX COeanHEeHU. PaBHOBeCKS B pacTBOpax KOMMIEKCHbIX COeAUHEHWIA.
DyHKUMS 3aKOMMNIEKCOBAHHOCTU. MonbHasa [0oNa KOMMNIEKCHbIX COeANHEHUI Pa3HOro cocTasa.
MpuHunn XMKO: cBa3b ¢ KNCNOTHO-OCHOBHOW Teopuein Jlbionca, pa3aeneHne Ha XecTkue, Markue
N NPOMEXYTOYHbIE KMCNOTbI M OCHOBaHMSA. PSObl yCTOMYNMBOCTU KOMNEKCHbIX COEAMHEHNIA.

naboparopHas pabora (9 4aca(oB)):

9. TutpnmeTpuyeckme metobl aHanmsa. 1) KNCnoTHO-OCHOBHOE TUTpoBaHue. [NpurotoeneHve
pacteopoB HCI n NaOH. 2) Ctangaptmi3auuns pactTBopoB METOAOM HaBecok. MeTponornyeckas
obpaboTka pe3ynbTaTtoB aHanMaa.

Tema 10. Tema: SKcTpakuus, Kak MeTon pa3aeneHusl U KOHLeHTpupoBaHus. Teopusi
9KCTPaKLMOHHbIX NPOLLeCCOB.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

10. MoHsiTKe 06 3KCTpakuMmM Kak MeToe pasneneHns 1 KOHLUEeHTpupoBaHus. Teopus
3KCTPAKLUMOHHbIX MPOLIECCOB. XapakTepUCTMKM 3KCTPAKLMOHHOIO NpoLecca: KOHCTaHTa 1
KO3(POULUMEHT pacnpeneneHus, CTeneHb N3BnedYeHns. 3aBMCMMOCTb KOHCTaHTbI pacnpeneneHns ot
pH v opyrux doakTopos. KoadhdMUNEHT KOHLIEHTPUPOBaHWS, pa3aeneHus. YCnosus nposeaeHus
aKcTpakumm. dakTopbl, BAUsIOWME Ha 3PPEKTUBHOCTb aKCTpakumun. Knaccudpukauum
3KCTPAKLUMOHHbIX MPOLIECCOB. DKCTPaKLMOHHbLIE CUCTEMDI.

npakTudeckoe 3aHsitne (2 yaca(os)):
CeMuHap Ha TeMy :"OKCTPaKUNOHHbIE NPOLIECCHI B aHANNTMYECKON XMMumn"
naboparopHas pabora (9 4aca(oB)):

10. TutpumeTpmnyeckme metoapl aHanmsa. 3) OnpeneneHne npoueHTHoro cogepxanmsa K2CO3 B
notawe. 4) TutpoBaHne cnabbix KUCNOT U OCHOBaHW. OnpeaeneHne KOHLEHTpaumm pactesopa
CH3COOH. OnpepneneHune coaepXxaHns aMmnaka B pacTBope MeToL0M 06paTtHOro TUTPOBaHMS.

Tema 11. Py6eXxHasi KOHTpo/ibHasa paboTa No MeToaam pasaeneHus, MaeHTUUKaLum u
o6HapyXeHus BeLLLecTB

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

11. PybexHasi KOHTponbHas paboTta no Metoaam pasmneneHusi, noeHTuvKaumm n obHapyXxeHus
BELLECTB.

Tema 12. Tema: MeTponornyeckue OCHOBbl KONIM4ECTBEHHOro aHanu3a. Cny4yanHbie u
cucTtemaTuyeckue norpeLHoCTu.

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

12.KonnyecTtBeHHbIN aHann3 1 ero 0cobeHHOCTUN. AHANMTUYECKME XapakTEePUCTNK METOLOB
KONMYeCTBEHHOro aHanun3aa. [NoHaTne 0 KoadhrLUmMeHTe YyCTBUTENBHOCTI, NPeAene onpeaeneHns u
TOYHOCTU aHanm3a. Knaccudukaums MeTonoB KONMYeCcTBEHHOro aHannsa. Metponoruyeckue
OCHOBbI KONNMYECTBEHHOrO aHanuaa. CnyyanHble 1 cuctemaTnyeckmne norpewHocTn. OCHOBHbIE
MNOHATMSA METPONOrUN B NpMeHeHnn pacyeTos B AX. lNMoHATME 0 pacnpeneneHmmn norpewHocTen,
cornacHo kpusom ["aycca.

naboparopHas pabora (9 yaca(oB)):
12. TutpumeTpmnyeckmne MetToapl aHanmsa. 5. AHanu3a pacteopa, cogepxawero Na2CO3 n NaOH.

Tema 13. Tema: TutpuMeTpuyeckue MeToabl aHanu3a: OCHOBHble MOHATUS. [epBUUYHbIE U
BTOPUYHbIE CTaHOapTbl.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

13. TI/ITpVIMeTpI/I‘-IeCKI/Ie MeTOo4bl aHaNMn3a: OCHOBHbIE MNMOHATUA. Tpe6OBaHI/I$| K peakuunsm,
ncnonb3dyemMmbiM BUTPUMETPUNYECKOM aHalln3e. PasnuyHble cnocobbl BblpaXXeHuns KOHLleHTpaLlMVI.
MoHsATME 06 aKBMBANEHTE U MOJ'IFIpHOVI Macce aKBuBaneHTa. HOpMaﬂbeIe pacTBOpbI. Pacuet
MOJ'IFIpHOVI MacCcCbl 3KBMBaneHTa B pa3nnyHbIX TUMaxX peaKLll/IVI (KI/ICJ'IOTHO-OCHOBHbIe "
OKVICJ'IeHVIFI-BOCCTaHOB}'IeHI/IFI). MoHsATMe o MOJ'IFIpHOVI MacCcCe 3KBMBaNeHTa B peakunsx
KOMI'IﬂeKCOO6pa3OBaHI/I$| N ocaxXoeHus. ﬂemequle N BTOPUYHbIE CTaHOAPThI. YcTaHoBOYHbIE
BewecTea. Ponb n 3HayeHune KPUBbIX TUTPOBaHUA.

naboparopHasi pabora (9 yaca(oB)):

13. Tutpumetpudeckne metonbl aHannsa. OKMCANTENbHO-BOCCTAHOBUTENIbHOE TUTPOBaHME. 1)
lMepmaHraHaTtomeTpus. CtaHpoapTtudaums pactsopa KMnO4 no H2C204 meTonoM anvkBoT.
Tema 14. Tema: MNocTpoeHne KpUBbIX TUTPOBaHNA: 06w mMe noaxoabl. KNCNOTHO-OCHOBHOE
TUTpoBaHMe. KNCNOTHO-OCHOBHbIE MHAUKATOPbI.

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

14. MNocTpoeHne KpMBbIX TUTPOBaHUS: 0bwme noaxoabl (4ns BCex TUNOB peakuuit). NMoHaTre o
CTENeHn OTTUTPOBAHHOCTU. KNCNoTHO-0CHOBHOE TUTpoBaHmne. OCOBEHHOCTM NOCTPOCTPOEHUS
KPVBbIX TUTPOBaHNS PACTBOPOB CU/IbHBIX U Cnabbix KUCNOT U OCHOBaHWA. AHanUTUYecKne
BO3MOXHOCTM TUTPOBaHMUS OTAENbHbIX COeAVHEHWI U X CMeceit. [TOHATME O KMCIOTHO-OCHOBHbIX
nHgukaropax. IHTepsan pH nepexona okpacku nHomkatopos. PakTopbl, BAMSOWMNE HA
WHTEHCUBHOCTWN OKPACKN NHAMKATOPOB.

naboparopHas pabora (9 yaca(oB)):
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14. TutpumeTtpmndeckme metoabl aHanmaa. OKNCNNTENbHO-BOCCTAHOBUTENIbHOE TUTPOBaHME. 2)
Onpepnenenune npoueHTHoro coaepxanus Fe (1) B conn Mopa. 3) OnpeneneHne conepxaHus
K2Cr207 B pacTsope.

Tema 15. Tema: MpuMeHeHMe OKUCUTENIbHO-BOCCTAHOBUTENIbHbIX peakLuui B TUMTPUMETpUM.
Oco6eHHOCTM NOCTPOEHUSI KPUBbIX TUTPOBAHUS.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

15. MprMeHeHne OKNCNUTENBHO-BOCCTAHOBUTENBHbBIX peakumin B TMTpumeTpumn. OcobeHHOCTH
MOCTPOEHMNS KPUBbIX TUTPOBAHNS: HEBO3MOXHOCTb NOCTPOEHNE NEPBOI TOYKM HA KPUBOIA
TUTPOBaHNS, HE3ABNCUMOCTb CKayka NOTEHLMANOB OT KOHLEHTPaUUN pearvpyowmnx BeWweCTs.
PacueTt noteHumana B KOHKPETHbIX TOYKAx KPUBOM TUTPOBaHKS. MOHATME O KOHCTAHTE PaBHOBECUS
OKUCNUTENbHO-BOCCTAHOBUTENBHOW PeakLun 1 ee 3aBNUCUMOCTb OT ONpPeaeneHHbIX (0akToOpoB
(pa3HOCTM NOTEHLMANOB pearnpyowmnx OKMCINTENbHO-BOCCTAHOBUTENbHbBIX BELWECTB). BO3MOXHOCTbL
perynmpoBaTb HanpaeneHne peakuuii 3a CHET M3MEHEHWE YCoBUiA nx NpoBeneHns. Cea3b
HanpaneHns peakunii ¢ OKUCINTENbHO-BOCCTAHOBUTENbHBIMM NOTEHUMANamMu.

naboparopHas pabora (9 yaca(oB)):

15. Tutpumetpudeckne metonbl aHannsa. OKMCNNTENbHO-BOCCTAHOBUTENIbHOE TUTPOBAaHME. 4)
Nopometpusa. CtaHpapTtusaums pacteopa Na2S203 no K2Cr207 meTtoaomM nunetnposaHus. 5)
OnpepneneHne npoueHTHoro cogepxannsa meam (ll) B obpasue.

Tema 16. Tema: UHAnKaTOpPblI B OKUCIUTE/NIbHO-BOCCTAHOBUTE/IbHOM TUTPOBaHUW.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

16. VIHOmKkaTopbl B OKMCNNTENBHO-BOCCTAHOBUTENIbHOM TUTPOBAHUW. VIHTEepBan noteHumnanos
N3MEHEHNS OKPACKM OKUCNTUTENbHO-BOCCTAHOBUTENbBHBIX MHANKATOPOB.VIHANKATOPHbIE
norpewHocTn. BnusiHne ycnosuin npoeeneHns peakunii. ConpsixxeHHbIe U MHAYLMPOBaHHbIE
peakunun. ABTokaranntuieckmne peakumm. MexaHnam n3aMeHeHns oKpacku MHAMKaTOPOB.
KoHkpeTHble NpYMepbl OKUCNNTENBHO-BOCCTAHOBUTENbHBIX MHAMKATOPOB.. BaxHewne Metoabl,
OCHOBaHHbIE Ha peakLUsix OKUCNEHUS-BOCCTAHOBNEHNS: NEPMaHraHaTOMETPUS, NOAOMETPUS,
LVxpoMaTtomeTpus, bpomaTtomeTpus.

naboparopHas pabora (9 4aca(oB)):

16. TutpumeTpmnyeckme metoabl aHannsa. KomnnekcoHomeTpuyeckoe TutposaHue. 1)
CranpapTtunsauuns pacteopa komnnekcoHa lll ¢ ucnonb3oBaHmem domkcaHana cynbgoata MarHus.

Tema 17. Tema: KomnnekcumetTpuyeckoe 1 KOMNIeKCOHOMETpUYECcCKoe TUTpOBaHMe.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

17. KomnnekcnmeTpuyeckoe 1 KOMMIeKkCoOHOMeTpuyeckoe TUTpoBaHne. PasnnyHbie KOMMNIEKCOoHbI.
Ceowictea 9ATA. CywHOCTb KOMMNNEKCOHOMETPUYECKOrO TUTPOBAHWUS.

naboparopHasi pabora (8 4aca(oB)):

17. Tutpumetpmnyeckme metoabl aHanmaa. KomnnekcoHomeTpmnyeckoe tTutposaHme. 2) OnpeneneHune
cogepxanus Fe (lll) B pacteope. 3) Onpenenexne cogepxanms Ni (Il) B ranbBaHM4eCKnx BaHHAX.

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

18.MHankatopbl B KOMNeKcoHoMeTpun. VIHTepBan nepexona okpacku MHANKATOPOB.
MeTannoxpomHble nHaukatopsl. MNpsamoe, obpaTtHoe TUTPOBaHME N TUTPOBAHUE NO METOAY
3amelleHnsi: obnacTtb NPUMEHEHNS, yBENNYEHNE CENEKTUBHOCTU ONpeaeneHunii 3a cyeT
BapbUPOBaHWS YCTOMYNMBOCTBIO KOMMAEKCHbIX COeAMHEHMI. HacTb2.

naboparopHas pabora (9 4aca(oB)):

18. Tutpumetpmyeckme metoapl aHannsa. KomnnekcoHomeTpmnyeckoe tTutposaHme. 4) OnpeneneHune
XEeCTKOCTU BOAbI.

Tema 19. Py6exHasi KOHTponbHasi paboTa No MeToaaM KONMY4eCTBEeHHOro onpeneneHns
coeauHeHumn

Tema 20. Knaccucpukaums metonos aHanu3sa. Case study (pa3bop KOHKpeTHOM cUTyauumm):
rmapoaHann3 KOHKpEeTHOro ob6bekra

NeKLuMoHHOe 3aHsiThe (2 yaca(os)):
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20. Obwas xapakTep1cTika MeTOO0B MHCTPYMEHTaNbHOrO aHanuaa. Mnoccapuiit. Knaccudpukaums
METOA0B aHanmsa. Xmmuyeckue, consnyeckme n bronornyeckne metoapl. Knaccmgukaums Metonos
aHanmaa B COOTBETCTBUM CO CMOCOBOM perncTpauun curHana, cnocoby namMepeHns n 06 bekTy
aHanmaa. OcobeHHOCTM hr3nYecknx MeToLoB aHanmaa. Ponb annapaTypHOro ooopmMieHms.
Banosblii, BEWECTBEHHbIA 1 (Pa30BbIA aHANN3. DNEMEHTHbIA, N30TOMHbIA, MONEKYNSPHBINA,
CTPYKTYPHO-TPynnoBoi aHann3. KOHTaKTHbIA 1 AMCTAHLUMOHHBIA aHann3. KoMbUHMpPOBaHHbIE 1
rmbpuaHble metoabl. MNpenen obHapyXeHus, cTaTucTnyeckast oLeHka npenena obHapyXeHus.
OunHamunyecknii onanasoH onpenensemMblx KOHUEHTpaumn. HnxHas rpaHnua. OCHOBHbIE TEPMUHBI,
noHsATUS. ["padonyeckme n3obpaxxeHns 3aBMCMOCTEN COCTaB - CBOMCTBO.

naboparopHas pabora (10 4yaca(oB)):

mopoaHanna KOHKpPeTHoro obbekTa. KayecTBeHHbI aHanma.

Tema 21. CnekTpockonuyeckme Metonbl aHanu3sa. O6Lwias xapaktepucTuka.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

21.CnekTpockonuyeckue metonbl aHanmaa. Obwas xapakTepucTuka. dnekTpoMarHuTHOE N3nyyeHme
N ero xapaktepucTtukn. CnekTp anekTpoMarHMTHOro nanyvyeHns. Knaccngukaums
CMEKTPOCKOMUYECKNX METOA0B aHann3a no amanasoHy aHepruun. Knaccudgpukaums
CMEKTPOCKOMUYECKNX METOLOB aHann3a no AvMana3oHy SHEPrum 3NeKTPOMarHUTHOIrO N3Ny4YeHNs,
TUNY ONTUYECKUX SABNEHNIA. DHepreTmyeckue nepexonbl. CnekTpbl N3nyYEHNS 1 MOrOWEHMS.
WNHTEHCMBHOCTDL U WpUHA NUHWIA cnekTpa. CnekTpanbHble Npubopsbl - 06was xapakTepucTmka.

naboparopHas pabora (15 yaca(oB)):
MmapoaHanna KOHKPEeTHOro obbekTa. KonmyecTBeHHbI aHanma.

Tema 22. ATOMHO-3MUCCUOHHas crnekTpockonusi. Cnocobbl atToMu3auun. YpasHeHue
NomakuHa-Lllanbe.

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

22. ATOMHO-3MUCCHOHHAs cnekTpockonus. VIHTEHCUBHOCTb NNMHWIA criekTpa. YpaBHeHne
NomakuHa-lanbe. SMUCCHMOHHBIA cnekTp atomapHoro sogopona. Cepumn banbmepa, JlaiimoHa,
MaweHa. CnekTpanbHble TEPMbl. Pernctpaumnst aMMCCMOoHHbIX cnekTpoB. Cnocobbl aToMmnaaumm:
NNaMeHHbIN, 3NeKTPOaYroBOW, NCKPOBOW, MHOYKTUBHO CBA3aHHas nnasma. OcobeHHOCTH
aTOMHO-3MUCCUOHHOI0 OnpeaeneHns oTaenbHbIX aNeMeHTOB. CnekTpanbHble NOMEXU -
camonornouweHne, OHOBOE MOrnouweHne, HanoXxeHne CnekTpanbHbIX MTMHUA, BNINSHWE NOMHOTHI
ncnapeHns n atoMmaauun npodbel. MaTpyyHbIA, KATUOHHBIA 1 aHNOHHBIA 3ADEKT.

naboparopHas pabora (12 yaca(oB)):

IMUCCHOHHasa potoMeTpus nnamenn 1. NnameHHo-hoToMeTpuYeckoe onpeneneHme cogepXaHns
Kanusa v HaTpus B NPUPOAHbIX BOAAX METO4AMM rPanyMpoBOYHOro rpadmka, cpaBHeHns 1 1o6aBok.
2. OnpegneneHune cogepxaHnus okcuaa HaTpus B NoTpnaHa-uemeHTe. 3.
lNnameHHo-poTOMETPMYECKOE OnpeaeneHe NnpuMece HaTpusa 1 Kanus B XMMUYeCKnX peakTnaax
MapKM Iqull, llqﬂ'aﬂ M "Ll".

Tema 23. AToMHO-abcopbumoHHas cnekTpockonusi (AAC).

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

23. ATomMHo-abcopbumoHHas cnektpockonust (AAC). Obwas xapaktepuctmka metoga. Cnocobsl
aToMmaauuu - wenesas ropenka, s4erika Jlbsoa. IctouHmnkn nanyyeHunsa s AAC. Jlamnbl € NosbIM
KatonoM, 6e39neKTpoaHbIE NaMnbl. AHANUTUYECKME XapakTEPUCTUKM ONPeaeneHnst oTaeNbHbIX
aneMeHToB. CnekTpanbHble N PU3NKO-XUMUYECKNE MOMEXM.

naboparopHas pabora (5 yaca(oB)):

ATOMHO-abcopbumoHHas crniekTpockonust 4. AToOMHo-abcopbLMOHHOE onpeaeneHe Meamn B CTO4YHON
BoLE. DMUNCCUMOHHAs POTOMETPUS MNAaMEHUN 1 aTOMHO-abcopbUMOHHas criekTpockonus 1.
MnamMeHHO-POTOMETPUYECKOE ONpeneNieHNe COAepPXaHNs Kanus U HaTpusl B MPUPOAHBIX Bodax
MeToLaMu rpaaynpoBOYHOro rpadomka, cpaBHeHust U nobasok. 2. OnpeaeneHve coaepXxaHus
okcupia HaTpusi B noTpnaHa-uemeHTe. 3. NnaMeHHO-OTOMETPUYECKOE ONpeneneHme nprumecer

HaTPWS 1 Kanus B XMMUYECKMX peakTmBax Mapkm "x4", "yga" n "4". 4. AToMHo-abcopbLmoHHOE
onpeneneHne Meau B CTOYHOWM BOAE.

Tema 24. MonekynsipHasi abcopOLMOHHAsA CNEeKTPOCKOMNMUS.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):
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24. MonekynsipHas abcopbumoHHas cnektpockonusi. MonekynsipHble CreKkTPbl NOrNOLWEHNS.
MpaBnna oTbopa 3aneKTPOHHbIX NepexonoB. MonekynspHble cnekTpbl nornoweHns. OcobeHHoCTH
cnekTpa nornoweHus. AnnapaTtypHoe ocHaueHue. CnekTpooToMeTpbl U (OOTOKONOPUMETPbI.
Ontnyeckas cxema KOK-2 n KOK-3. YpasHeHue byrepa-Slambepta-bepa 1 0TKNOHEHNS OT Hero.
MonsipHbIii KoadpdomumneHT nornoweHusi. Cnocobbl atoMmnaaumm - Weneeas ropenka, syerika Jibeosa.
NcTouHnkn nanydeHus B AAC. CnekTpanbHble U oU3nKO-XUMUYECKNE MOMEXMN.

naboparopHas pabora (6 4aca(oB)):

CnektpodpoTtomeTpus 1. Onpenenenne cogepxaHns tutana (IV) B pactsope B BUAE KOMMIEKCHOrO
COeVHEHUS C NEPOKCMAOM BOAOPOAA METOAOM rpadynpoBOYHOro rpaduka 2. OnpeneneHve
cogepxaHus npumecu xenesa (lll) B TexHuyeckonm kmcnorte ¢ UCNONb30BAHNEM B KQ4eCTBe
peareHTa cynbgocanunnoBom KUCNoThbl

Tema 25. OnTumManbHble YCNOBUSA NPOBeAEHNSA CNeKTPoPoTOMEeTPMYECKMX N3MEepPEeHUN.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

25. OnTuManbHbIe YCNOBUS NPOBEAEHUS CNEKTPOGOTOMETPUYECKUX N3MepeHUin. Cnocobbl
MOBbIWEHNS YYBCTBUTENIbHOCTU N CHUXEHMS NOrPELHOCTN N3MePEHns. KonmyecTBeHHbIE pacyeThbl
no 3akoHy byrepa-JlambepTa-bepa no rpanympoBo4HOMY rpadomky U METOLOM L0DABOK.
doTomeTpuryeckmne peakumm. OpraHnyeckme peareHTbl, MICNOb3yeMble B POTOMETPUYECKNX
MeTonax aHanmsa. PoToMeTpmyeckoe TUTpPoBaHne. Buabl TUTPaAHTOB 1 hopMa KPUBOI TUTPOBAHUS.
Cnocobbl pernctpaunm KOHEYHOM TOUYKM TUTPOBAHNS.

naboparopHas pabora (7 4aca(oB)):

CnekTpogooTomeTpus 3. OnpeneneHune conepxarns Cu (Il) B obpasue aMmmmnayHbIM METOLOM 4.
OnpeneneHve cogepxaHus peHona B NpUpoaHOM BOAE C UCNOMb30BAHNEM B KA4ECTBE peareHTa
4-aMVHOaHTUNNPUHA.

Tema 26. OTueT No MHAMBMAYaNnbHOM paboTe (pasgenbl 1-5)

Tema 27. dnekTpoxmmmyeckue Metoabl aHanu3aa. lNoreHumomeTpus. YpaBHeHue HepHcra.
Tvnbl NHOUKATOPHbIX 3NIEKTPOO0B.

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

27. dnekTpoxuMmyeckue Mmetoapl aHannaa. lNoteHunometpus. MNoteHunomeTpryeckas a4yenka,
WNHOWKATOPHbIV anekTpod. YpaBHeHne HepHcTta. Tunbl MHONKATOPHbIX 9NEKTPOOOB MO MEXAHU3MY
OKNvKa (anekTpobl NMepBoro poaa, BTOPOro U TpeTbero poaa) v nx CBoncTea. Penokc-anekTpoabl.
3mepeHne pH ¢ NoMOLbIO XUHIMAPOHHOMO 3NeKTpoaa. 9nekTpodbl 2-ro poaa, B TOM Yucne u ans
namepeHuns pH.

naboparopHas pabora (4 yaca(oB)):

MoTteHumnomepuns 1. OnpeneneHne pH co CTEKNAHHbIM anekTpogoM Ha pH-meTpe. 2. CoctaBneHue
6ydbepHbIx pacTBOPOB 1 onpeaeneHune pH atnx pacteopos Ha pH-MeTpe CO CTEKNSAHHBIM
anekTpogoM. 3. OnpeneneHne OCHOBHbIX XapakTepPUCTMK MOHOCENEKTUBHOMO anekTpoaa. 4.
OnpegneneHve KoagrUneHTa CENEKTUBHOCTU NMOHOCENEKTUBHOIO anekTpoaa. 5. OnpenenexHune
KOHUeHTpauun noHos Meam (1) B anekTponurax MegHeHns C NOMOLLbIO MeObCeNeKTMBHOro
anekTpoga. 6. OnpeneneHne bpomnaa cepebpa B KMHOQOTOMATEPMANAX C MOMOLLbIO
b6pomMnacenekTMBHOro anekTpoda. 7. OnpeneneHme HUTPaT-MOHOB B pacTUTENbHOM MaTtepuane ¢
MOMOLLbIO HATPATCENEKTUBHOrO anekTpoaa. 8. lNoteHumomMeTpnyeckoe TMTpoBaHNe CUNbHON
KWUCNOTbl CUSIbHBIM OCHOBaHMeM. 9. loTeHunomMeTpu4eckoe TUTPOBaAHNE MHOrOOCHOBHOW KMUCNOTbI
cunbHbIM ocHoBaHmeM. 10. OnpeneneHne xNOPOBOAOPOAHON 1 BOPHOIA KUCNOT NPU MX COBMECTHOM
npucytcteumn. 11. OnpegeneHne oCgOpPHOM KUCIOTbl U gurngpodpocdara HaTpus nNpu nx
COBMeCTHOM npucyTtcTeun. 12. OnpeneneHve XnopoBOAOPOLHON U YKCYCHOM KACAOT Npu NX
coBMecTHOM npucytcTBun. 13. OnpeneneHne KOHCTaHT aMccoumaumm cnabblx KUCNOT M OCHOBaHWUIA.
14. lNoTeHUMoOMeTpryeCcKoe TUTPOBaHME Mo METO4Y OKUCEHMA-BOCCTaHoBNeHUs. OnpegeneHune
xenesa (lll) B pactBope, xenesa (Il) B conn Mopa, kobanbta (ll) B pactBope, ruapoxmHoHa B
pacTtsope. 15. [NoTeHUnoMeTprnyeckoe TUTPOBaHNE NO MeToay ocaxaeHus. OnpegeneHne cBMHLA
() B pacTtBope. 16. [NoTeHUunomeTpryeckoe KOMNIEKCOHOMEeTprYeckoe TuTposaHne. OnpeneneHve
xenesa (lll) B pactBope. Bonbtamnepometpus

Tema 28. MoHOcenekTUBHbIe anekTpoabl (UCI).
neKuMnoHHoe 3aHsiTne (2 yaca(os)):
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28. MloHocenekTmBHble anekTpoabl (MC3). MembpaHHble, KpucTanimyeckme 1 ra3oHyBCTBUTENbHbIE
NC3. OnekTpon ¢ BHYyTPEHHUM PacTBOPOM cpaBHeHus. MexaHunam otknmnka NC3, coctas
nonmMepHoi MmembpaHbl. VIoHodopbl, NPUMEPBI 9NEKTPOLOB HA NOHbI Kanus, KanbLus, ranoreHnnos,
HUTPAT- U HUTPUT-aHMOHOB. CTekNAHHbIN pH-MeTpryeckmnin anekTpon. Ownbka namepeHust pH.
OnekTponbl C KpUcTannmnyeckor MembpaHo Ha npuMepe PTopua-CenekTBHOrO aNeKTPoa.
ToHKkoNNeHo4YHbIE TBEPAOKOHTaKTHbIe VICO. OnekTpoabl C ra3oBbiM 3a30POM, UX aHaANMTUYeCKmne
BO3MOXHOCTMW.

naboparopHas pabora (4 4aca(oB)):

MoTeHuMoMepus (NpenofasaTtens BblbupaeT oaHy paboTty n3 naHHoro nepeyts) 3. OnpenenexHve
OCHOBHbIX XapakTepUCTUK MOHOCENEKTUBHOrO anekTpoaa. 4. OnpeneneHne KoapdpuumneHTa
CENEeKTUBHOCTU MOHOCENEKTUBHOMO anekTpoda. 5. OnpenenexHve KoHueHTpauum noHos meam (1) B
3NeKTPONUTax MELHEHUS C NMOMOLLBIO MeAbCENEKTUBHOMO anekTpoda. 6. OnpenenexHne 6pomMnaa
cepebpa B KMHohoTOMaTepranax ¢ NoMoLLbio 6POMUACENEKTUBHOIO anekTpoaa. 7. OnpeneneHne
HUTPAT-NOHOB B PACTUTENIbHOM MaTtepuane ¢ NOMOLLbIO HATPATCENEKTUBHOIO anekTpoaa.

Tema 29. Case study (pa36op KOHKPETHOW CUTYyaLUM): NUCMONIb30BaHNE UOH-CENEKTUBHbIX
3N1eKTPOA0B B aHanu3se NpupoaHbix soa. NMoreHunoMeTpuyeckoe TUTpoBaHue.

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

29. Case study (pa3bop KOHKPETHOW CUTyaLunn): NCNONb30BaHNE NOH-CENEeKTUBHbIX 3NEKTPOLOB B
aHanunse NpUpPoaHbIX BoA. Bbibop ycnoBuii namepeHust B NoTeHUMOMETPUN. Y paBHEHNE
Hukonbckoro. MNoTeHunomeTprnyeckoe TuTpoBaHme. Boibop ycnoBuii namepeHns aHanmTn4eckoro
curHana B noteHunomeTpun. CenekTMBHOCTb MOTEHLMOMETPUYECKOrO CUrHana.
MoTeHumanonpenenswowme n Mewatowme noHbl. KoadppuumneHTbl NOTEHLMOMETPUYECKON
cenekTnBHocT. O630p METOAOB NOTEHLMOMETPUYECKOr0 TUTPOBAHMS. 3aBUCUMOCTb ckayka
MOTEHLUMAN0B Ha KPUBbIX MOTEHLMOMETPUYECKOrO TUTPOBAHNS OT Pa3nnyHbIX (0akTOPOB.

naboparopHas pabora (9 yaca(oB)):

MoTeHumoMepus (Npenofasartenb BbIbupaeT ABe paboTbl N3 AAHHOro nepeyHs) 8.
[MoTeHunoMeTpryeckoe TUTPOBAHNE CUNBHOM KUCNOTbl CUIIbHBIM OCHOBAHMEM. 9.
[MNoTeHumnomeTpmyeckoe TTPOBaHNE MHOrOOCHOBHOM KUCNOTbl CUIIbHBbIM OCHOBaHmeM. 10.
OnpepneneHne xNOPOBOLOPOAHOM N HOPHO KMCOT NPY UX COBMECTHOM MpucyTcTBmu. 11.
OnpeneneHve hocdOpPHON KUCNOTbI U aurngpogoocdara HaTpms Npu X COBMECTHOM MPUCYTCTBUM.
12. OnpeneneHne xnopoBOAOPOAHON N YKCYCHOM KMCNOT NPU MX COBMECTHOM npucyTcTemu. 13.
OnpepneneHne KOHCTaHT gmccoumnaumm cnabbix KUCNOT U OCHOBaHWiA. 14. MNoTeHUMoOMeTprnyeckoe
TUTPOBaHWeE NO MeToly OKMCneHus-socctaHoBneHns. Onpenenerve xenesa (lll) B pactsope,
xenesa (ll) B conn Mopa, kobanbTa (Il) B pacteope, ruapoxmHoHa B pacteope. 15.
[MNoTeHumMoMeTpuyeckoe TUTpoBaHme No Mmetody ocaxgeHuns. OnpenenexHve ceuHua (ll) B pacteope.
16. lNoTeHunoMeTpryeckoe KOMNIekcoHoMeTpudeckoe TutpoesanHme. OnpeneneHuve xenesa (1)
pacTsope.

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

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

30. BonbtamnepomeTpus n nonaporpadouns. dneKTpoxmmmyeckas syerika. Teopms 3ameaneHHoro
paspsaa, nepeHanpsxeHue. MNonsporpadguyeckas BonHa. NpenenbHbie obpaTmble 1
HeobpaTuMble AUPPY3nOoHHbIE TOKK. [NonsprnaaumoHHas Kpreas, ypaBHeHne Tagoens. MNoHaTne
JoOHOBOro TOKa, papaneesckne n Hedpapaneesckme npoueccsl. lNMonsporpadus. Popma
nonsaporpammbl. XapakTepucTnkn kpueo. MakcmyMbl Ha KpuBbIX. [penenbHbin Andy3voHHbIR 1
KnHeTnyeckuii Toku. MNonynorapndomMmyeckunini aHanua BosHbl. Monsporpammbl 06paTUMbIX 1
HeobpaTuMbix npoueccos. ObnacT NPUMEHEHUS, LOCTOMHCTBA U HELOCTATKM PTYTHOrO KanatLwero
aneKTpoLa Mo CpaBHEHMIO CO CTALMOHAPHbIMK 3NEeKTPo4aMN.

naboparopHasi pabora (4 4aca(oB)):

1. KayecTBeHHbIN nonsgporpadouyeckmin aHanna 2. KonmyecTBeHHbI nongporpagounyecknin aHanns
pacTBOPOB COJME MeTaNOoB.

Tema 31. BonbTamnepomeTpusi Ha TBepAbIX 3NeKTpoaax. XMMUYecku MoandouLnpoBaHHbIie
aneKkTpoAbl.

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

KETPOHHBH
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31. BonbTamnepomMeTpus Ha TBEPAbIX aNEKTpoaax. ANeKTPoLbl, UCMONb3yeEMbIE B
BO/MIbTaMnepoMeTpun. AManbramHble, METANNNYECKUE, yrnepoiHble 3NeKTpoabl. YCnoBus
NpoBeAEHUSI BONbTaMNEPOMETPUYECKMX N3MEePEHUIA. [IByx- N TPEXaNeKTpooHas 3NeKTPoXnMmn4eckas
A4eika. XMMUYeCKn MOOMULIMPOBAHHbIE 3N1EKTPOAbI, UX aHANNTUYECKME BO3MOXHOCTW. BnnsHue
reoMeTpum, YCroBUiA MacconepeHoca 1 MaTepvana a1ekTpoAa Ha BUL BONIbTaMMNeporpamm.
OcobeHHOCTI MacconepeHoca K yNbTPaM1MKPO3IeKTpoAaM.

naboparopHas pabora (4 4aca(oB)):

3. MNonsiporpagouyeckoe onpeneneHre NPoLEHTHOrO CoaepXaHns MeTanioB B obpasLe no
rpanympoBOYHOMY rpadouKy.

Tema 32. UHBepcuoHHas BonbTamnepometpusi. Moaoynsumsa noteHumana Kkak cnocob
NoBbILLEHUS YYBCTBUTE/IbHOCTU BO/IbTaMNepoOMeTPUM.

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

32. BonbTamMnepoMeTpums Ha CTaumoHapHbIX anekTpoaax. Bucswas ptytHas kanns n nnockue
MEeTanM4eckmne n yrnepoaHble anekTponbl. @opma BoNbTaMnepHOro curHana, Tok 1 noteHuman
nvka. Andgy3noHHbIA N MOBEPXHOCTHbIA 3NEKTPOLHbIE Peakunn N X BAUSHWE Ha hopMy nuka v
€ro 3aBUCUMOCTb OT CKOPOCTW CKaHUPOBaHMs noteHumana. [NyTu noBblweHNs YyBCTBUTENbHOCTH
curHana. VMiHeepcuoHHas n agcopbumoHHas BonbtamnepomeTpus. OnpeaeneHune pTyt n TSXenblx
METanNNoB C NOMOLLbIO MHBEPCMOHHOW BONbTaMNepoMeTpun. lNepeMeHHo-TokoBas
BOMbTaMNepoMeTpus, KBaapaTHO-BO/IHOBAS BONbTAMMNEPOMETPUS, ApYyrne crnocobbl Moaynsauum
curHana. lNMoHsTne 06 aMnepoMeTpnYeckoM TUTPOBaHUW. Bua KpmBbIX aMnepoMeTpryeckoro
TUTPOBAHNS N NX NHTEpnpeTaums.

naboparopHas pabora (9 4aca(oB)):

4. CoBMECTHOE onpeneneHme NoHOB MeTanIoB METOLOM UHBEPCUOHHOW BONIbTaMNePOMETPUN Ha
PTYTHO-NNEHOYHOM 3nekTpoae (Mpenonaeatenb BolbMpaeT NOHbI METANNOB).

Tema 33. Xpomartorpadoms. NMpuHumunsbl Metona.

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

33. Xpomatorpadous. MNpuHumnsl meTona. TepMyHbl: HEMOABMXHAS, NoABUXHAsA ¢oasbl, copbar,
copbeHT, antoat. Knaccmndvkauus Metogos xpomatorpadoumm. AocopbumnoHHas,
pacnpenenvTenbHas, MOHoOObMeHHas, adddoMHHas!, 0canoyHas, SKCKMO3NOHHAs XxpoMaTorpadus.
Knaccudpukaums no TexHuke NCNONHEHNS U Lenn xpomaTorpagumposarms. Obwme npuHUMbI
XpoMmaTorpagoumyeckoro pasaeneHns. 3eKTNBHOCTM N CENEKTUBHOCTb pa3aeneHuns.
Xpomatorpagoumyeckme napameTpbl.

Tema 34. Xpomartorpadouueckme copbeHTbl, nx knaccudpumkaumsa. KonmyecreeHHbIA U
Ka4yeCTBEHHbIW aHann3 C NOMOLLLbIO TOHKOCIOMHOM XpomaTtorpadoun. bBymaxHas
Xpomartorpadous.

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

34. XpomaTtorpadpuyeckme copbeHTbl, nx knaccudpmkaums. KonmyecTBeHHbI U Ka4eCTBEHHbI
aHann3 Cc NoMoLLbi TOHKOCNONHON Xpomarorpadpun. bymaxHas xpomaTtorpadus. [1nockocTHas
xpomaTtorpagousi. OcobeHHOCTN TOHKOCNONHOI XxpomaTtorpadpun. CopbeHTbl, BapuaHTbl
OCYLECTB/IEHMS, PEXMMbI MoAa4yn 3n03HTa. KOnnyecTBeHHbIN N Ka4eCTBEHHbI aHann3, MetTobl
noeHTugomkaumn. KonoHovHasa xpomarorpadpus.

naboparopHasi pabora (4 4aca(oB)):

Xpomatorpacpus 1. PaszneneHune n obHapyXeHne KaTMoHOB METaNNoB METOLOM ByMaxXHO
XpomaTtorpadgouu

Tewma 35. Na30- 1 BbicOKO3ppeKTUBHAs XNAKOCTHasi XxpomaTtorpacpus. LleteKkTopbl B
Xpomartorpadouu.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KTPOHHEBH
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35. Ma30- 1 BbICOKOI(PEKTMBHAS XNOKOCTHAs xpomaTorpadms. OcobeHHOCTU annapaTtypHOro
odpopMsieHus, cnocobbl 06paboTky xpoMaTorpadpudeckux nmkos. etektopbl KX n BOXX.
AHanuTtunyeckas xpomatorpadus. Metonbl Ka4eCTBEHHOrO 1 KONMYECTBEHHOrO
XpomaTtorpagouyeckoro aHanmaa. TpeboBaHus, NpenbsBAsSEeMble K NOOBUXHON 1 HENOOBUXHON
dazamM. OcobeHHOCTM annapaTypHOro 0dOOPMIEHUS Fra30-XNOKOCTHOW, ra30-aaCcopOLMOHHOR 1
BbICOKO3(PGDEKTMBHOM XNOKOCTHOM XpomaTorpadummn. Knaccngukaums copbeHToB. Cnocobol
pasneneHns xpoMatorpagouyecKkmnx NKoB U KONMYECTBEHHO 06paboTkn XpoMaTorpamm.
TeHOoeHUUM pasBuUTUS COBPEMEHHOM aHaNNTMYECKOM XpoMaTorpagoum

naboparopHas pabora (5 yaca(oB)):

Xpomatorpadcpus 2. OnpeneneHne 6UONOrMYECKN akTUBHbIX BEWECTB MeTogoM BOXX
(npenonaBaTenb BolbMpaeT oaHy M3 Tpex paboT): - onpeaeneHne nonMapoMaTnyeckmx
yrneso4oponos - onpeneneHve sutammHoB A u C - onpegeneHne ammonapoHa
([2-meTnn-3-6eH30dypaHun]-[4-(2-onaTunaMmHoOaTokCcn)3,5-oninoadeHnn]keToHa rmapoxnopua B
pacTBOpe O/ BHYTPUBEHHbIX BMBAHUNA.

Tema 36. O6L,a8 xapakTepuCcTUKa UHCTPYMEHTaNbHbIX MEeTOA0B aHanu3sa. Kputepum Boibopa 1
TeXHMKO-3KOHOMMYEeCcKasi OL,eHKa MHCTPYMeHTaNbHbIX MeToA0B aHanu3a (Kpyrmnbii cTon ¢
npueneyeHnem BeayLLUX cneLnanncTos).

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

36. CpaBHUTENBHASA XapaKTePUCTUKA MHCTPYMEHTaNbHbIX METOA0B aHanm3a. Kputepum soibopa
ONTUManNbHOro METOAA aHann3a. AHaNUTMYECKUE U METPONOTMYECKME XapakTEPUCTUKM OCHOBHbIX
MeToaoB aHanmsa. TpeboBaHus Kk NPoH0o0TOOPY, CpaBHUTENbHASA XapakTePUCTNKA CENEKTUBHOCTU 1
4yBCTBUTENBHOCTM OMTUYECKMX N SNEKTPOXUMUNYECKNX METOLOB aHann3a. TexXHMKO-9KOHOMMYEeCKas
OLleHKa MHCTPYMEHTaNbHbIX METOA0B aHaNM3a.

Tema 37. KoHTponbHas pabota
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):
37. KoHTponbHas pabota no kypcy ®XMA.

4.3 CTpyKTypa u copepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Pasnen Cemectn| HeAens | camocrostenbHoit [TpynoemkocTh g;%%’g::)‘;‘::;gzg;
Oucumnnmmbl Plcemectpa pa6oTl (B yacax) roser
CTY[leHTOB P
Tema 1. Tema: Vayuenie
oo A 7IeKUNOHHOrO 2 |Kparkas Gecena
" matepuana.
AHanutnyeckas P
1. xummns"(AX). 3 1
CospeMeHHas OdbopmneHne OdpopMneHHas
nedPUHNLIMS Haykn AX nabopaTopHoii 2 nabopaTopHas
O6bekTbl aHanmaa. paboTbi. paborta.
N3yyeHne
Tema 2. Tema: Metoasbl AEKLMOHHOTO
ggsz;ﬁgm;aamm, MaTepuana u 2 Kpatkas 6ecena
€KOMeHLoBaHHOW
2. |obHapyXeHns BelecTs 3 2 ﬁme A
b patypbl
(kayecTBeHHbIN aHann3
1 €ro ponb B PasBUTUM OdpopmneHne OdpbopMneHHas
eCTECTBO3HAHNS). nabopaTopHoit 2 na6opaTopHasi
paboTbl. paborTa.
PerncrpaumnoHHblii Homep 733614 DAEKTPOHHEH
Bl VHUBEPCHTET
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Bupbl
Paspen Cemect Henens | camocTtositensHon [TpynoOeMKOCTb) g‘:ﬂ%’::;';?:;g:gz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYyAOEeHTOB P
Tema 3. Tema:
XUMUYECKOe OdpopmneHune OdpopmneHHas
paBHOBECKE B ”aaggFTJSTOPHOV' 2 ﬂgggg:TopHaﬂ

. [FOMOreHHbIX cucTeMax. 3 3 P ) P '
OCHOBHbIE TUMbI nomroToBKa K

eakLuuii, NpuMeHsieMble 2 THBIM On
FB) AX. P YCTHOMY OMpocy ye onpoc
Tema 4. Tema: OdbopmneHmne OcbopMneHHas
CoBpeMeHHble nabopatopHoii 2 naboparopHast
npencTasneHns o patoTbl. pa6ora.
Kucnortax u NnoaroToBka K

. 4
OCHOBaHWSIX. 3 KOMNMOKBUYMY 1 KOTINOKBIYM
MpoTonutnyeckas NOAroTOBKA K HChMeHHES
OCHOBaHUN. pabote Y

OdpopmneHune OdpopmneHHas
Tema 5. Tema: nabopaTopHoi 2 nabopaTopHas
. |ByepHble pactsopbi v | 3 5 |pabortbi. paborTa.
X CBOMNCTBA. MoAaroToBkKa K
KOMMOKBIYMY 2 KONNOKBUYM
N3yyveHne
NEeKLUMOHHOro U -
HTepPaKTUBHbI
Tema 6. Tema: PacueTbl marepuana un 2 onpog
pH B pacTtBopax kncnot 3 6 pPEKOMeHA0BaHHON

" |n ocHOBaHWA. Yyet nutepartypbl

aviccoumanmm Boapl. OdbopmneHue OdpbopmneHHas
naboparopHoii 2 naboparopHas
paboTbl. pabora.

Tema 7. Tema: OdpopmneHune OdpopmneHHas

3aBncCUMoCTb nabopaTtopHoi 2 nabopaTopHas

KOHLEHTpaUWUM aHMOHOB | 4 7 paboThbl. pabora.

" lcnabbix kmcnot ot pH. NoaroToBKa K I
HAnarpammel MUCbMEHHOIA 2 26013
pacrnpeneneHus. pabote P
Tema 8. Tema: VlavieHne
Xumuueckoe nelz/ oo
paBHOBECUE B MaT: nana v 5 NHTepakTUBHbIN
reTeporeHribIx eKoﬁeH OBaHHOW onpoc
cuctemax. PaBHoBecue 3 8 ﬁme ar A "

" |B HACbILWEHHbIX patyp
pacTBopax
MaiIopacTBOPUMbIX OcpopMneHmev OdbopmneHHas
COEINHEHWI. nabopaTopHoi 2 nabopaTopHas
COEINHEHWI. paboTbl. paborTa.

PerncrpaumnoHHblii Homep 733614 DAEKTPOHHEH
Bl VHUBEPCHTET

ARl 5 AN O HHT AHATKTAHEC AR CHICTEMA K



Mporpamma ancumnnuHbl "Ananutundeckas xumuns"; 020100.62 Xvmns; 3aseaytowmin kadenpon, A.H. (npodeccop) EsTiornH A, |
npodgoeccop, A.H. (npodeccop) MeasHuesa 3.11.

Buabl
N Paspen CemecT Hepens | camocTtositenbHoM [TPyAoOEeMKOCTb| g‘:ﬂ%’::;';?:;g:gz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYL,EHTOB P
comneKco0apasoBaIA Ocpopmneriue Ocpopmneas
N TULb KOMI‘IJ’I%KCHbIX nabopaTtopHoi 2 nabopaTopHas
CoenMHenwii paboThbl. paborTa.
NCnonb3yemble B
9. [aHanUTUYECKMX LIEeNsiX. 3 9 ES'SLELZBHK:MK 1 NNCbMEHHas
PaBHoBecus B 26oTe pa6oTa
pacTBopax P
KOMM/IEKCHBbIX
coeavHeHuin. MpuHumn noAroToBeka K 1 TecTMpoBaHme
XMKO. TECTMPOBAHWIO
Tema 10. Tema:
SKCTpaKUMS, KaK MeTo OcpopMneHmeu OdbopmneHHas
pasueneva,m nabopaTtopHoii 2 nabopaTopHas
10.|KOHLEeHTpMpoOBaHUS. 3 10 padorsi. pabota.
Teopus
9KCTPAKLIMOHHbIX MOATOTOBKA K 2 KONNOKBMYM
NPOLIECCOB. KONNOKBUYMY
Tema 11. PybexHas
KOHTponbHas pabota no
noaroToska K
11 [MeTonam pasneneHns, 3 11 K(c))IJ-:llTOOﬁbH(a)VI 5 KOHTPONbHas
‘lnoeHTndounkaunm n a6o€e paboTta
obHapy>XeHUs BELECTB P
Tema 12. Tema:
MeTponorieckie OcpopMneHmev OdbopmneHHas
OCHOBb nabopatopHoii 2 nabopaTopHas
12.[KONMYECTBEHHOIO 3 12 [padoTL. paborta.
aHanusa. CnyyarnHble n
cucreMmatTmnyeckume noAroToeka K 2 yCTHb||7| onpoc
MOrpPewWwHoCTN. yCTHOMY Onpocy
OdbopmneHne OdbopmneHHas
nabopaTtopHoi 2 nabopaTopHas
paboTbl. pabora.
NoAroToBKa K
Tema 13. Tema: NMUCbMEHHOM 1 nMebMeHHas
paboTa
TutprmeTpuryeckune pabote
13 [MeTomb! aHanu3a: 3 13 |Mpopabotka
OCHOBHbIE MOHATKSI. TEOPETNYECKOTrO
[MepBnYHbIE 1 marepuana
BTOPWUYHbIE CTAHAAPTHI.
(KOHC”.eKTb' 1 KoHcnekTbl
nekuui,
OCHOBHas u
LOMNOMHUTENbHAS
niuteparypa)
PerncrpaumnoHHblii Homep 733614 DAEKTPOHHEH
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
OdbopmneHmne
Tema 14. Tema: nabopaTopHoi NabopatopHas
MocTpoeHmne KpuBbIX paboTbl. paborTa,
TUTPOBaHUS: oblwme MNocTtpoeHne > onuncaHue n
14 [nOAXOMbI. 3 14 |KPyBbIX NOCTPOEHHbIE
"IKMCNOTHO-OCHOBHOE TUTPOBAHMSA MO KpvBble
TUTPOBaHMeE. BblOOpPY TUTPOBAHMSA
KnWcnoTHO-0CHOBHbIE npenonaearens
VNHOMKATOPbI. NoAroToBKa K .
2 THbIN
YCTHOMY onpocy ye onpoc
Eenigfé:ﬁe”a' OdpopmneHune OdpopmneHHas
OIPVIC}'II/ITeJ'IbHO-BOCCTaHOBVITeJ'IbeIX nagoparopHoit 2 nagoparophas
9 paboTbl. pabora.
15 [Peakunii B 3 15
ITuTpMMeTpUN. MoaroToBKA K
OcobeHHocTH MH:; AKTYBHM 5 NHTepakT1BHbIN
MOCTPOEHMS KPUBbIX on oE): y onpoc
TUTPOBAHWS. pocy
Odbopmnerune OdbopmneHHas
Elema 16. Tema: na6opaTopHo 2 nabopaTtopHas
16.|/'HAMKATOPBI B 3 16 |paboTbi. pa6oTa.
OKWNCNUTENbHO-BOCCTAHOBUTENTbHOM TTrS—
TUTPOBAHUN. 2 THbIN
P YCTHOMY Onpocy ye onpoc
OdbopmneHne OdbopmneHHas
nabopaTopHOA 2 nabopartopHas
paboTbl. pabora.
NOAroTOBKa K
NUCbMEHHON 1 ngggl;n:HHaﬂ
Tema 17. Tema: paboTe P
Komnnekcumetpuyeckoe MpopaboTtka
17.m 3 17 |reopetnueckoro
KOMMJIEKCOHOMETPUHECKDE maTtepuana
TUTPpOBaHWeE. (KOHCMeKTh
nekuunn, 1 TecTnposaHue
OCHOBHas u
LOOMONHUTENbHASA
niuteparypa) ans
Tec
Tema 18. Tema:
18.[MIHOukaTopsbl B 3 18 I'ICoTﬂ:)oh:ozl;a gc 4 YCTHbI ONpocC
KOMMNEKCOHOMETPUN. Y y onpocy
Tema 19. PybexHas
KOHTpOnbHas paboTa no
19 |MeTONAM 3 19 Egﬂﬁéﬁiﬁiﬁ 2 KOHTPONBHAA
"IKONNYECTBEHHOrO a6oTe paboTa
onpeneneHns P
coeauHeHui
PerucTpaumoHHbiii Homep 733614 BAEKTPOHHBIH
1l VHHBEPCHTET
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Buabl
N Pasnen Cemectp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AdvcumnnuHbl cemecTtpa paboTbl (B yacax)
CTYyAOEeHTOB paGOTbI
MNMpopaboTka
Tema 20. TeopeTn4ecKoro KOHCHEKT O
Knaccugpomkaums mMaTtepuana .
meTonoB aHanunsa. Case (KOHCNEKTHI ceoncTeax 1
20.|study (pasbop 4 1 |nekuwi, 10 XMngﬁﬁKM?
KOHKPETHOW CUTyaLunW): OCHOBHas u gggnﬁqui X
rmaopoaHanns DOMNONHUTENbHASA BANOB BON
KOHKPETHOro obbekra nuteparypa) ans
Bbl
MpopaboTtka
TEOPETNYeCKOro
mMaTtepuana
(KOHCNEKTHI 4 NHTepakTuBHbIN
nekumnin, onpoc
OCHOBHas n
Tema 21. OononHuTenbHas
CnekTpockonuyeckmne niTeparypa)
21.|MeToObl aHanu3a. 4 2 MpopaboTka
Obuwas TEOPETNHECKOro
XapakTepucTuka. maTtepuana
(KOHCMEeKThl OdbopmneHne
nexkuui, 8 nabopaTopHoi
OCHOBHas u paboTbl
OOMONHUTENbHASA
nuteparypa) ons
Bbl
Tema 22. 0doOpM/IEHHbIE
ATOMHO-3MNCCUOHHAs pe3ynbrarhbl
oo [CNEKTPOCKONMS. 4 3 ;?aqgé)g::fgﬂfm 12 KOHKPETHOro
Cnocobbl aToMM3aumnm. 6 onpeneneHuns -
YpaBHeHve paboTel Ka4yeCTBEHHbIN
NomakunHa-Laibe. aHanua Bof
OdbopMneHHble
pesynbTaThbl
Ocpopmnerive onpeAeneHS -
Tema 23. gzgng)STopHom 4 KONMYeCTBEHHbIN
23.|AToMHO-abcopbumoHHas| 4 4 aHanus
cnekTpockonus (AAC). OTAENbHbIX
KOMMOHEHTOB
NOAroToBKa K
NMUCbMEHHOM 4 I'II/IngeHHaSI
paboTe paborta
PervucrpaumnoHHbii Homep 733614 OAEKTPOHHEBEH
Bl VHUBEPCHTET
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Buabl
N Pasnen Cemectp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;g:gz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYAEHTOB
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 6 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 12 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.
PeructpauvoHHbi Homep 733614 % 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. NOTEHLMANS KaK CRocob 4 12 nagoggTopHom 12 nagogaTopHaﬂ
MOBbIWEHNS pabo pabora
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.
- KOMMbIOTEPHbIE NPe3eHTaUnmn NeKUWIA;
- MHTEPAaKTMBHbIA ONpoC No pasaenam 1-17 Ha nekumsax N Ha NPaKTUYECKMX 3aHATUSAX;
- pa3bop KOHKPETHbBIX BOMPOCOB NMOCNE UHTEPAKTUBHOMO OMNPOCa;

PernctpaunoHHbii Homep 733614
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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.

KETPOHHBH
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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).

KETPOHHBH
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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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1.OCHOBbI aHANNTMYECKON XUMUN: B 2 TOMAX: y4eOHUK A5 CTYAEHTOB BbICWNX Y4eOHbIX 3aBeAeHUI,
oby4aroWwmxcs No XMMM4YecknM HanpaeneHusm / non ped. akag. HO.A. 3onoTtoea.?5-e nsga.,
ctep..?Mocksa: Akagemus, 2012.7; T. 1.72012.7383 c.

2.0OCHOBbI aHaNMTNYECKON XMMUK: B 2 TOMaxX: y4eOHUK AN CTYAEHTOB BbICWNX y4eOHbIX 3aBeAEHWN,
oby4atowwmxcs No XMMNYECKMM HanpaeneHmsam / nog pea. akag. t0.A. 3onotosa.?5-e uag,.,
ctep..?Mocksa: Akagemns, 2012.7; 25 T. 2.72012.7407 c.

3.071710, MatTnac. CoBpeMeHHble MeToAbl aHaNNTU4Yeckoin xummm: B 21.: [Yueb.]: MNep. ¢ Hem. / M.
Ot70; Nep. ¢ HeM. nog pea. A.B. Napmawa.?M.: TexHocepa, 2003.?(Mup xumun).T.
1.72003.7412c.

4.0770, . C HeM. nopg pend. A. B. Napmawa Mattnac. CoBpeMeHHble METOLbl aHANMUTUYECKON XUMUN: B
2 Tomax / Mattmnac OT1710; nep.?Mocksa: TexHocpepa, 2004.?(Mup xumnn).T. 2.72004.7281 c.

5.AHanuTnyeckas xumms: npobnemol 1 nogxoawbl: B 2 1./ pen.: P. KenbHep, X.-M. Mepme, M. OTT0,
. M. Bugmep; nep. ¢ aHrn. A. I". BopaeHko [ gp.] nog peg. tO. A. 3onotosa.?M.: Mup: ACT,
2004.7; 24.?(Ny4wwniz 3apybexHblin y4ebHuk).T. 1.72004.7608 c

6.AHannTuyYeckas xmmms: npobnemsl n nopgxoabl: B 2 1./ pen.: P. KenbHep, X.-M. Mepme, M. OT70,
. M. Bugmep; nep. ¢ aHrn. A. I'. bopaeHko [ gp.] nog peg. tO. A. 3onotoea.?M.: Mup: ACT,
2004.7; 24.?(Nyywwnii 3apybexHblin y4ebHuk). T. 2.72004.7728 ¢

7. Mpobnembl aHanntuyeckon xumnm / MNopa pea. HO.A. 3onoTosa. - Mockea: Hayka. T. 11:
XvMmMYyeckuim aHanus B MeanumHckon guarHoctuke / nog ped. I.K. bygHukosa. - 2010. - 502 c.

8.KpuctnaH, I'. Ananutudeckas xumms: B 2 1./ . KpuctuaH; nep. ¢ aHrn. A.B. Napmawa [v op.]J;
BcTyn. cT. akan. PAH tO.A. 3onotoBa.?Mockea: BUHOM. Nlabopatopust 3HaHwuin, 2011.7?; 25[T.]
1.72013.7623 c.

9.KpuctnaH, I'. AHanutuyeckas xummns: B 2 1./ . KpnctunaH; nep. ¢ aurn. A.B. N'apmawa [v gp.];
BcTyn. cT. akand. PAH 10.A. 3onotosa.?Mockea: BUHOM. Nlabopatopust 3HaHuin, 2011.7; 25[T.]
2.72013.7504 c.

10.XKebeHTgeB A. . AHanutnyeckasa xumms. Xmummyeckne Metoabl aHanmaa: Y4yeb. noc.
[OnekTpoHHbI pecypc] / A.N. XebeHTses, A.K. XepHocek, W.E. TanyTb. - 2 n3g., ctep. - M.:
NHDPA-M; MH.: HoB. 3HaHue, 2011. - 542 c.

Pexum goctyna: http://znanium.com/bookread.php?book=255394

11.XKebeHTseB A. V. AHannTnyeckas xumusi. XpomaTorpaduyeckme MeTobl aHanmaa: YyebHoe
nocobve [OnekTpoHHbIn pecypc] / A.N. XebeHTses. - M.: HALL NHdpa-M; MH.: HoB. 3HaHue, 2013. -
206 c.

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

7.2. lononHutTenbHasa nureparypa:
1. AHanuTnyeckas Xumms n U3NKo-xmmmyeckme metoabl aHanmaa / KO. M. Fnybokos, B. A.
["onosayesa, B. WN. 1BopknH 1 gp.. noa pen. Nwenko A.A. T.1. - M.: Akagemuns, 2012. - 351 c.

2. AHanuTnyeckasa xumusa n punsnko-xmmmnyeckme metoapl aHanmsa / H. B. Anos, V. A. BacuneHko,
M. A. lonbawTtpax u ap., nog pea. Nwenko A.A. T.2. - M.: Akagemuns, 2012. - 351 c.

3. Casenbesa H.W., Bapnamosa P.M. Y4ebHo-MeToan4eckoe nocobue no aHanuTU4ecKom XumMmnm:
CnektpodpoTtomeTpus.- KasaHb: M3a-so KI'Y, 2009.- 31 c.

4. bynHukos I".K., Marictperko B.H., Bacenes M.P. OcHOBbl COBpEMEHHOI0 3N1EKTPOXUMUYECKOTO
aHanusa. M.: Mup-buHom J13, 2003. - 592 c.

5. byoHukos [.K., EBTioruH I".A., ManctpeHko B.H. MogngoumunpoBaHHble 31ekTpoabl ans
BONIbTaMnepomMeTpum B xummm, 6uonorum n meanumHe (Metoapl B xummm). M.: Mup-BrHom 13",
2009.- 415 c.

6. Cronkos U.WN., Ctonkosa E.E. OcHoBbl xpomatorpadgoum. KasaHb: KPY, 2010. - 155 c.

7. Bekkep 0. XpomaTorpadus. IHCTpyMeHTanbHas aHanuTka: MeTofbl XxpoMatorpagoum um
KanunnsapHoro anekTpodoopesa. M.: TexHocdepa, 2009. - 470 c.
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7.3. UHTEepHeT-pecypcChl:
Teopusa n npakTmka xpomartorpaduu - http://www.chromatogramma.ru/

ATOMHas CNEKTPOCKOMWS N CeKTpasnbHbIA aHanms -
http://www.uwms.artefactworkshop.ru/spectroscopia

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

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

Katanor pecypcos rno puanko-xMMmnm4eckum Metonam aHanmaa -
http://www.twirpx.com/files/chidnustry/analytic/phchem/

OCHOBbI XMMUYECKOro 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 xummm (cnektpockonus) - http://www.xumuk.ru/encyklopedia/2656.html

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHune oucunnnunHel "AHannTnyeckas xmmms" npeanonaraeT UCrnosib3oBaHWE cneayruwero
MartepunanbHO-TEXHNYECKOrro obecneyeHuns:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BUAeo 1 ayamno
nHGopMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX AOKYMEHTOB. TUNOBas KoMnnekrauus
MyNbTUMEAVNAHOW ayANTOPUN COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXE MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAeriChl
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3NEMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLNM U Opyrve BUObl ayAUTOPHON Harpy3Kku
obyyarowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BAHMEM B MpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTumeouniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEPHOE 060pYyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

Y4yebHo-MeToOMyeckas nutepatypa ans JaHHOW OMCUMNAVHBI UMEETCS B HaNN4um B
3NEKTPOHHO-6MbNMoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NPeaocTaBneH CTyadeHTaM.
AneKTPoHHO-6ubNnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHoOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy ULMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON nuTepaTypbl Ons By30B C
ycnosuem obs13atenbHOro cobnoaeHns aBTopckMx U cMexXHbix npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbIM OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpebosaHmsaM HoBbix PIFOC
BIMO.

ObopynoBaHue:

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

- NoHoMepbl "OkoTecT-BA"

- BonbTamneporpadbl "9SkoTtecT-BA"

- Bonbtamneporpad "NBA-3"

- BonbTamneporpadpbl microAUTOLAB

- 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
HanpasneHnio 020100.62 "Xumma" n npodomnio Noarotoskn Pusnyeckas XmMms .
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ABTOpP(bI):

EsTiormn I .A.
MensiHueBa 3.11.

" 201 _r.

PeueH3eHT(bl):
Ynaxosuy H.A.
" 201 __ .
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