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Mporpammy ancumnnnHbl paspaboTan(a)(n) 3aBepyowmin kadenpoi, a.H. (npodgoeccop) EBTIOrmH
.A. Kadpenpa aHanntnyeckom xmummm Xvmmmyeckumm nHctntyt um. A.M. bytneposa ,
Gennady.Evtugyn@kpfu.ru ; npodheccop, a.H. (npodeccop) MensHuesa 3.I1. Kadenpa
aHanUTUYecKomn xmmmm Xmmmyeckmin MHCTUTYT uM. A.M. Bytneposa , Elvina.Medyantseva@kpfu.ru

1. LLlenu ocBoeHUs AMCUUMIUHDI

Llenamn ocsoeHums ancumnnunbl 'AHanutudeckas xummsa (Hactb 1 'MeTtonbl pasgeneHus,
NOeHTMdMKaLUMM N KONMYECTBEHHOIO onpeaeneHns sewecTs'. HacTb 2 '@U3nko-xmMmnyeckmne Metobl
aHanuaa')' aBnaTCs: POPMUPOBAHNE Y CTYAEHTOB NOHATUN O TEOPETMYECKNX OCHOBAX 3TOW Hay4HOW
OVICUMMIVHDBI, €€ 0CODEHHOCTSIX, CBSA3M C APYrMMM HayKaMn 1 ee NpakTNYeCcKor 3Ha4MMOCTH, a TakxXe
noaroToBka K Hay4HO-MCCneaoBaTenbCkon U neaarormyeckon 0esTeNbHOCTM, CBA3aHHOM C
pa3paboTkon 1 NCNONb30BaHMEM METOAOB aHanM3a aons MAeHTUMUKaUMM N KONMYECTBEHHOIO
onpeneneHns XMMM4ecknx COeANHEHUN n nx cmecel. B pesynbtate 0CBOEHUS [AHHOW ANCUUNAVHDI
LONXHbl ObITb CROPMUPOBAHBI NPEACTABNEHNS O TEOPETUYECKNX OCHOBAX aHANUTUYECKO XMUK, 06
aHaNUTUYECKMX BOBMOXHOCTSAX OCHOBHbIX TUMOB XMMUYECKNX peakunii, NPMEMOB pa3aeneHuns,
NOEeHTMGMKALMM N KONNYECTBEHHOIO ONPEaENeHNs BEIWECTB, MCMOMNb3YEMbIX B aHANNTUYECKOWA
NpakTUKe, NoNyYyeHbl 3HAHUS 1 yMEeHNst B 06nacTy Kak XMMUYeCKmnX, Tak 1 on3nyYecknx Metoaos
aHannsa, npuHumMnax paboTtbl aHanMTM4eckoro obopynosaHus, cnocobax npobootbopa u
npobonoarotoekn. ObpawaeTcs BHUMaHNE Ha POJib aHANUTUYECKOrO CUrHana, kKak UCTo4YHMKa
nHgoopmauum o Bewectee. Obyyarowmecs fOMXKHbI NONYYNTb NPEACTABEHNE O BAXHENWNX MeToaax
aHann3a, 06 aHaNUTNYECKNX N METPONOMMYECKNX XapakTEPUCTMKAX XMMUYECKUX N ONBNYECKMX
METOO0B aHann3a v NpuHUMNax niaHMPOBaHNS 9KCMNEPMMEHTOB NPU PELWEHNN KOHKPETHbBIX 3a4ay
aHanunsa peanbHoro obbekTa.

2. MecTO AMCUMNIMHBI B CTPYKTYype OCHOBHOM 06pa3oBatefibHOM NPOrpammbl BbICLLETO
npodpeccnoHanbHoro o6pasoBaHus

[aHHas yuebHas aucumnnnHa BkntodeHa B pasaen "b1.6.17 OucumnnmHel (Mogynn)" OCHOBHOM
obpasoBaTtefbHol Nporpammbl 04.05.01 dyHoaMeHTanbHas 1 NpuknagHas XMuMms 1 OTHOCUTCS K
6a3oBoii (obwenpodoeccmnoHanbHoi) yactn. OceamBaeTcs Ha 2 kypce, 3, 4 ceMecTpbl.

Oucumnnuna 'AHanutmnyeckas xumns' (Hactb 1 n 2) otTHocutcs K 6a3oBOMy HNOKY ANCLUMANH U
ABNSETCS NOrMYECKUM MPOLOIXEHVNEM OaNnbHENWEro N3y4eHuns CTyaeHTaMn TeopeTnieckmux OCHOB
XUMUYECKNX HayK, 6a3npyeTcs Ha HaBblKax U YMEHNSIX, BblpabOTaHHbIX CTyAeHTaMu npu
NPOXOXAEHUN NPogpeccrnoHanbHOro Kypca 'HeopraHuyeckas xmMums' (MOHHbIe paBHOBECKS,
KMCNOTHO-OCHOBHbIE 1 OKUCNUTENbHO-BOCCTAHOBUTENbHbIE PABHOBECUS, OCHOBbI XIMUYECKUX
pacyeToB MO YPaBHEHUAM peakuunin) U CTaBUT OCHOBHOWM 3aa4el packpblTb CMbIC/T OCHOBHbIX
3aKOHOB XMWY MPUMEHUTENBHO K MOEHTU(UKALUUN N KONUYECTBEHHOMY ONPeaeNeHN0 XMNYECKNX
COEOVHEHWIA, HAy4NTb CTyAeHTa BUAETb 061acTu NPUMEHEHNS 3TUX 3aKOHOB, MOHMMATb U NMPUMEHSATb
NX NPUHUMNMANbHbIE BO3MOXHOCTMU NP PeWeHN KOHKPETHbIX aHanMTUYeCcKmxX 3a0ay.

Oucumnnuna 'AHanutmnyeckas xumns' Ha 6onee BbICOKOM YPOBHE C MPUBNEYEHNEM 3HAHUI,
NONyYEHHbIX B MPOLLECCE U3YHEHUS APYTUX XUMUYECKUX OUCLUMNANH, MO3BONSET pacCMOTpeTh obwme
32KOHOMEPHOCTU, COCTaBNSAIWMNE OCHOBY COBPEMEHHbIX METOLOB aHAIUTUYECKOM XUMUN, HA KOTOPbIX
6a3u1pyroTCs HOBble CNOCOObI ONpeaeneHns WNPOKOro Kpyra BewecTs.

[ns ycnewHoro oCBOEHNS AMCLUUNANHBI 'AHaNnMTNYeckas XMMUS' CTyAeHTbl JOIXKHbI MOMUMO
npeacTaBneHnini 06 OCHOBHbIX TUNAx peakuuii, MCNoNb3yeMbIX B XUMUW, NMONYYEHHbIE B XO4€ N3Y4EeHNs
Kypca 'HeopraHunyeckas XumMmst' 1 WKOMbHOIO Kypca XUMUW, LONXHbI 3HAaTb OCHOBHbIE 3aKOHbI
PU3NKM 1 BNaAEeTb OCHOBHbIMW NMPYEMAMUN MAaTEMATUYECKMX PACHETOB.

[Mony4YeHHbIe NPY OCBOEHUN OMCLUMUMINHBI 3HAHUS 06NeryatT 0CBOEHME Kak NPodOeCcCroHanbHbIX
ANCUMNIMH "XUMMYECKME OCHOBbI BUONOrMYeCKNX NPOLIECCOB', TaK 1 cneumnanbHbIX AUCUMMINH -
'‘OnekTpoaHanutnyeckas xmmus', 'KoHuenumm coBpeMeHHON aHaNUTMYECKOR XMMum',
'KoMbuHMpoBaHHbIE MeTOoAbl aHanM3a', 'AHanuTu4eckas XuMnUsi CneaoBbIX KONNYECTB', 'XUMMYecKkuin
aHann3: MeTo40NOrNSt U COBPEMEHHOE COCTOSIHNE' 1 OPYruX KypcoB Mo BbIOopy.
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3. KomneTteHuum obyuatowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdppoBka
LLinchp komneTeHumu npuobpeTaemMon KOMMNEeTeHL MU
OK-7 FOTOBHOCTbIO K CAMOPAa3BUTMIO, Camopeannaaumm
(0BuekynkTypHLie NCMNONb30BAHNIO TBO pL|e01<oro ﬁOTeHupmana ’
KOMMNeTeHuunm) P
OlK-1 CMOCOOHOCTbLIO BOCMPUHUMATD, PasBmBaTh M UCMONb30BaTh
(npochbeccunoHanbHbIe TEOPETUYECKME OCHOBbI TPAAMLUMOHHbBIX U HOBbIX pa3aenos
KOMNEeTeHL M) XMMUW NPU PELIEHNN NPOMPECCNOHANbHBIX 3a4ay
OriK-2 BNafeHMEM HaBblKkaMi XMMUYECKOrO 3KCNEPUMEHTA,
(npodhbeccuoHanbHbie CUHTETUYECKUMN 1 aHANTUTUYECKMMUN METOAAMM NONYYEHUS U
KOMMNeTeHU M) nccnenoBaHUS XMMUYECKMX BELLECTB U peakLunii
OrK-3 CMOCOBHOCTBIO MCMONIb30BaTb TEOPETUYECKNE OCHOBBI
(npochbeccunoHanbHbie doyHOaMeHTanbHbIX pa3aenoB MaTeMaTukm U on3nkuy B
KOMNEeTeHLMM) NPOdEeCCMOHANbHON AEATENBHOCTU
OrK-6 BNafaeHnemM HopMamMm TEXHUKN 6e30MacHOCTN U YMEHME
(MpocheccnoHabHLIe eann3oBarb I/IF:( B nabopaTopHbIX 1 TeXHOJ'IOFI/I'-IgCKI/IX CNoBMSX
KOMMNeTeHuunm) P parop y
MK-1 CMOCOBHOCTBIO NPOBOANTL HAYy4YHblE NCCNEenOBaHNS MO
(npodhbeccunoHanbHbie chopMynMpoBaHHON TEMATMKE N NONy4YaTb HOBbIE HAY4YHbIE 1
KOMNeTeHL M) NpuUKnagHbie pedynbTarhbl
MK-2 o
B HMEM HaBblKaMn UCMONb30BaHNSI COBPEMEHHO
(MpocheccuoHanbHbie ajllilgeaTe bl ﬁ n na oseﬁeﬁamsﬁa a'-leGCvcl)ccE)neeueosa%mﬁ
KOMMNeTeHuunm) patypel fpn np y
NnK-3 BNafeHNeM CUCTEMON yHAAMEHTANbHBIX XMMUYECKNX MOHATNIA
(npochbeccunoHanbHbie N METOLONOMMYECKMX aCNEKTOB XUMUK, OOPMaMM U METOLAMM
KOMNEeTEeHL M) Hay4YHOro No3HaHns
MK-4
n HOCTbIO MPUMEHSATb OCHOBHbI TECTBEHHOH
(MpocheccnoHabHLIe gaggﬁg I'CI) Cm o%c F;K,D,eeHI/II/I ngﬁ l?eH|-|Sxecegcnb?aTc())B ?IYI;HZI)G
KOMMNeTeHuunm) P y y pesy ’
CNocobHOCTbIO NpuobpeTaTb HOBblE 3HAHWS C UCMONb30BaAHNEM
MK-5 COBPEMEHHbIX Hay4YHbIX METOLOB U BNALEHNE NMUN HA YPOBHE,
(npochbeccunoHanbHbie HeobX04MMOM ONS pelweHns 3anay, UMetoLwmnx
KOMMNeTeHL M) €CTECTBEHHOHAY4YHOE COAEPXaHNe 1 BO3HMKAOWMNX NP
BbINOIHEHUWN NPOgPEeCcCoHanbHbIX PYHKLINA
AK-6 BNafeHNeM COBPEMEHHbBIMU KOMMbIOTEPHbBIMU TEXHONOMNSIMU
npv NNaHNPOBAHNN U BaHWIA, MONYYEHNN 1 TK
(MPOCDECCHOHANBHbIE pV NnaHuposa ccnepnoBaHuiA, nonyye obpaboTke
KOMNETEHLIAN) pe3ynbTaToB Hay4HbIX 3KCNepuMeHToB, cbope, obpaboTke,
XPaHeHnn, NpeacTaBneHnn N nepegadye Hay4yHom nHgopmaumm
AK-7 FOTOBHOCTbIO MPEACTABNSATb MONYYEHHbIE B MCCIEN0BAHNSX
nbTaTtbl B BU TYETOB M Hay4YHbIX NybnmMKaumi
(npodbeccmoHanbHble pesyneTa Ae oT4eTo ay y6v au y
(CTeHOO0BbIX OOKNAAOB, pedoepaToB 1 cTatein B Nepnoanyeckon
KOMMeTeHuunn) 9
Hay4YHOW neyartu)

B pesynbtate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaTb:

- OCHOBbI TEOPUN (PyHOAMEHTaNbHbIX pa3nenos XMMnmn (I'IpG)K,EI,e BCEro HeopraqueCKoM "
aHanuTn4eckom XI/IMI/II/I), B HaCTHOCTU, XUMUNYECKUX N OTOEJIbHbIX NHCTPYMEHTA/IbHbIX METOO0B
aHanmaa,
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- 06lWMe 3aKOHOMEPHOCTN NPOTEKAHUS XUMUYECKMX peakLmii, UICNOoNb3yeMblX B aHaNUTNYECKOM
XUMUN,

- MEeTooonorunto Bbl60pa METONO0B aHan3a Onsd peweHnsa KOHKPETHbIX TEOPETUHECKNX N
npakTn4eckmnx 3anav,

2. NONXEeH yMeTb:
- NMPUMEHSATb OCHOBHbIE 32KOHbI aHANUTUYECKON XMMUN NPK 0OCYXXAEHUN MONYYEHHbIX PE3YNbTaTOB;

- OpneHTNpoBaTbCA B OCHOBHbIX aHaNMNTUYECKNX N METPONOTrM4eCKNX XapakTepncTnkax Metonon
aHanmsa u I/I,D,eHTI/IqOVIKaLI,VII/I BELWeCTB,

- pa60TaTb C KOMIMbKOTEPOM Ha ypoBHE Mnoib3oBaTtensd n NPUMEeHATb HaBblKA pa60TbI C
KOMMblOTEPAMUN B HpOCpeCCVIOHaﬂbHOVI OeATEeNbHOCTN;

3. 0ONXEeH BnageThb:

MeTooamMunm perncrtpavinin m 06pa6OTKVI pe3ynbTatoB XMMNYECKUX SKCNEPUMEHTOB; TEOPETUHECKNMU
3HaHNAMN O MeTOoOax o6Hapy>KeH|/|;|, pasneneHnsa n Konn4eCcTBeHHOrro onpeneneHns BewecTB,

HaBblKaMW NMPakKTN4eCKOro Ncrnojib3o0BaHns COBPEMEHHbIX MHCTPYMEHTAl/IbHbIX METO00B aHaIn3a onis
pelweHnsa KOHKPETHbIX aHanMTU4eCKnx 3agay,

4. nONXeH OJEMOHCTpUMpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

- DEMOHCTPUPOBATbL CMOCOOHOCTb M FOTOBHOCTb NPOBOANTL PACHEThl C MOMOLLBIO U3BECTHbLIX OOPMYT
N ypaBHEHWIA, B TOM YMC/IE C MOMOLLbI KOMMbIOTEPHbIX Mporpamm, Tpebyemble Npy NPoOBEaEHN
N3MepeHnin n obpaboTke nx pesynbTaTos;

- OPUEHTUPOBATbCSA B COBPEMEHHOM NUTepaTtype No aHaIMTUYEeCKOW XMMUK, NONIb30BaTbCS
CnpaBO4YHOM NUTEpaTypon.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpya0eEMKOCTb AUCLMMNIMHBI cocTaBnseT 17 3a4eTHbix(ble) eanHunu(bl) 612 yaca(os).

dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUMUMNHBI: 3a4€T U 9K3aMeH B 3 CEMECTPE; 3a4eT 1 9K3aMeH B
4 cemecrTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6annos, n3 HMx Tekylwas paboTta oueHmsaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl No AUCUMNIMHe/ MOAYNIO
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TemaTuyeckun nnaH AUCUUMNIINHbI/MOAYNSA

Buabl n yacobl
ayauTopHOU paborThbl,
Hepens MX TPy R0EMKOCTb Tekywue coopmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHaTuA pabortbl

Paspnen
N AducuunnnHel/ CemecTp
Monyns

Nekunn

Tema 1. Tema:
BBeneHve B 0bwmin
KypC AMCUMMNHBI
"AHanuTn4yeckas

" xumng"(AX).
CoBpeMeHHas
fedpuHnuma Haykm AX.
Ob61bekTbl aHanmsa.

Tema 2. Tema: MeTtonbl
noeHTudukaumn,
pasgeneHus un

2. |0bHapyXeHns BelecTs 3 2 2 0 9
(Ka4yeCTBEHHbIV aHanm3
1 ero ponb B passuTun
€CTeCTBO3HaHUS).

Tema 3. Tema:
Xumnyeckoe
paBHOBECUE B
3. [FOMOreHHbIX cucTemax. 3 3 2 0 9
OCHOBHbIe TUMbI
peakuunin, NpuMeHseMble
B AX.

Tema 4. Tema:
CoBpeMeHHble
npeacTasneHns o
Kucnotax u Konnoksuym
4. OCHOBaHWSX. 3 4 2 0 9
MpoTonutnyeckas
TEoOpUs KUCNOT U
OCHOBAHWM.

Tema 5. Tema:
5. |BydoepHble pactsopbl 1 3 5 2 0 9
MX CBOMCTBA.

Tema 6. Tema: PacyeTbl

6 pH B pacTBopax kucnot
" |n ocHoBaHWiA. YueT

auccouvaumm Boapl.

Tema 7. Tema:
3aBNCUMOCTb
KOHLIEHTpaLUumn aHNOHOB
cnabbix kucnot ot pH.
Hdunarpammbl
pacnpeneneHus.

YCTHbIN onpoc

Konnoksuym

NncbmeHHas
3 7 2 0 9 paboTta
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Buabl n yachbl
ayoMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywime copmMbl

cemecTtpa (B yacax) KOHTpOns
MpakTnyeckmellabopatopHbie

3aHATUSA paboTbi

Paspen
N OducunnnuHbl/ CemecTp
Monayns

Nekunn

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

Tema 9. Tema: Peakuunn
KoMnnekcoobpasoBaHms
M TUMbl KOMMNEKCHbIX
COeOVNHEHNN,
NCMNonb3yemMble B

9. [aHanNUTN4ecKunx uensx. 3 9 2 0 9
PaBHOBecus B
pacTBopax
KOMMEKCHbIX
coeauHeHuin. MpuHumn
XMKO.

Tema 10. Tema:
OKCTpakums, Kak Metoq
pasgeneHus un
10.|KOHLEHTPMpPOBaAHUS. 3 10 2 2
Teopus
SKCTPaKUNOHHbIX
NpoLLeCCOoB.

Tema 11. PybexHas
KOHTponbHas paboTa no
11 [MeTonam pasneneHus,
‘(voeHTMduKaummn n
obHapyXeHus BelecTs

TecTnposaHue

9 Konnoksunym

KoHTponbHas
3 11 2 0 0 paboTa

Tema 12. Tema:
MeTponorunyeckume
OCHOBbI
12.|Konn4eCcTBEHHOro 3 12 2 0
aHanuaa. CnyyaiHble n
cuctemartmyeckme
NOrpewHoCTN.

Tema 13. Tema:

Tutpumetpuyeckme

13 [MeTOAbI aHanu3a:
OCHOBHbIE NOHATUS.

[MepBunYHbIE 1

BTOPWYHbIE CTaHOAPThI.

9 YCTHbIN onpoc

NMucbMeHHas
3 13 2 0 9 paboTa
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Paspen
ducumnnuHbl/
Monayns

CemecTp

Hepens
cemecTpa

Buabl u yachol

ayoMTOpHOM paboThbl,
MX TPYAO0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekunn

MpakTnyeckmellabopatopHbie

3aHATUA

paborbl

14.

Tema 14. Tema:
MNocTpoeHne KprBbIX
TUTPOBaHNS: 0bWwue
noAaxoAbl.
KncnoTHo-oCHOBHOE
TUTPOBaHME.
KncnotHo-0CHOBHbIE
NHONKATOPbI.

14

YCTHbIN onpoc

15.

Tema 15. Tema:
[MpnmeHeHune
OKUCNNTENbHO-BOCCTAHO
peakuuin B
TUTPUMETPUN.
OcobeHHoCTH
NOCTPOEHUS KPUBbIX
TUTPOBAHMS.

BUTENbH
3

bIX

15

16.

Tema 16. Tema:
WHovkatopsbl B
OKUCNNTENbHO-BOCCTAHO
TUTPOBHUM.

BVITgTIbH

oM

16

YCTHbIN onpoc

17.

Tema 17. Tema:
KomnnekcumeTtpuyeckoe
n
KOMMIEKCOHOMETPUYECK(
TUTPOBAHWME.

17

NMucbMeHHas
paboTa

18.

Tema 18. Tema:
NHovkatopbl B
KOMMIIEKCOHOMETPUMN.

18

YCTHbIN onpoc

19.

Tema 19. PybexHas
KOHTponbHas paboTa no
mMeTonam
KONNYECTBEHHOIO
onpeneneHns
coeauHeHnn

19

KoHTponbHas
paboTa

20.

Tema 20.
Knaccugomkaums
mMeTonoB aHanunsa. Case
study (pasbop
KOHKPETHOWN CcUTyauunn):
rmopoaHanna
KOHKPETHOro obbekTa

10

21.

Tema 21.
CnekTpockonuyeckune

MeTo4bl aHannaa.
Obwas

XxapakTepucTumka.

15
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Paspen
ducumnnuHbl/
Monayns

CemecTp

Hepens
cemecTpa

Buabl u yachol

ayauToOpHOM p

UX TPYA0EMKOCTb
(B yacax) KOHTpOns

aborTbl,
Tekywime coopmbl

Nekunn

MpakTnyeckmne
3aHATUSA

NabopaTopHbie
paborbl

22.

Tema 22.
ATOMHO-3MUNCCUOHHAS
CMEeKTPOCKONuUS.
Cnocobbl aToMn3auuu.
YpaBHeHve
NomakuHa-llainbe.

12

23.

Tema 28.
ATOMHO-abcopbLMOoHHas
cnektpockonus (AAC).

NMncbmeHHas
5 paboTta

24.

Tema 24.
MonekynsapHas
abcopbumnoHHas
CMEeKTPOCKONUS.

25.

Tema 25. OnTnManbHble
YCNoBUS NpoBeLeHNS
CNeKTpogooTOMETPUYECK
N3MEepeHni.

NucbMeHHas
7 paboTta

26.

Tema 26. Ot4eT No
NHOMBMAYyanbHOM
paboTe (pasaenbl 1-5)

27.

Tema 27.
OnekTpoxmmmnyeckmne
MeTonbl aHanuaa.
[MoTeHunomeTpuns.
YpaBHeHue HepHcTa.
Tunbl MHONKATOPHbIX
9NeKTPoaoB.

NMucbMeHHas
4 paboTta

28.

Tema 28.
NoHocenekTnBHble
anekTpodbl (NCI).

29.

Tema 29. Case study
(pa3bop KOHKPETHOWA
cuTyauun):
NCNonb30oBaHne
MOH-CEeNEeKTUBHbIX
3NeKTPOa0B B aHanM3e
NPUPOOHbIX BOA.
[MNoTeHunomeTpuryeckoe
TUTpPOBaHMe.

30.

Tema 30.
BonbTramnepometpus n
nonsporpadgus.
Monsporpadounyeckas
BonHa. dnddy3noHHbIe
TOKWN.

10

NMucbMeHHas
4 paboTta
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Buabl n yachbl
ayoMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywime copmMbl

cemecTtpa (B yacax) KOHTpOns
MpakTnyeckmellabopatopHbie
3aHATUSA paboTbi

Paspen
N OducunnnuHbl/ CemecTp
Monayns

Nekunn

Tema 31.
Bonbtamnepometpus Ha
TBEPObIX SNEeKTPoAax.
31.[XumMnyeckun 4 11 2 0 4
MOONOMLMPOBAHHbIE
SNEeKTPOoLbI.

Tema 32.
NHBepcroHHas
BONbTAMMNEPOMETPUS.
30 Moaynsuns
‘InoTeHumana kak cnocob
MOBbIWEHMNS
4yBCTBUTENBHOCTH
BONbTAMMNEPOMETPUN.

Tema 38. lMucbMeHHas
33.|XpomaTtorpadgousi. 4 13 2 0 0 paboTta
MpuHUKMNbI MeTO4A.

Tema 34.
Xpomartorpagomyeckme
COpPOEHThI, X
Knaccudomkaums.
KonnyecTtBeHHbIN 1
34.|ka4yeCcTBeHHbI aHann3 c| 4 14 2 0 4
NMOMOLLbIO
TOHKOC/TIONHOM
Xpomarorpaduu.
BymaxHas
Xpomartorpadus.

Tema 35. a30- n

BblCOKO3(PPEKTVBHASA
XnaKocTHas

35. XpomaTtorpagous. 4 15 2 0 5

LeTtekTopbl B

XpomaTtorpadouu.

Tema 36. Obwas
xapakTepucTuka
WHCTPYMEHTaNbHbIX
MeTOoO0B aHannaa.
Kputepum Bbibopa u
TEXHMKO-9KOHOMMYECKas
36.|oueHka 4 16 2 0 0
WHCTPYMEHTaNbHbIX
METOO0B aHanun3a
(KpyrnbiA CTON C
npuBNeYeHNeM BeayLmnx
creumanncTos).
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Buabl n yacsbl
Paspen ayoMTOpHOM paboThbl,
Hepnens MX TPy A0EeMKOCTb Texviuve cboDMbI
N .D.I/II(\:’IL(I.)VIHJ',I.II;I'HbI/ CemecTp comecTpa (B yacax) ‘I,(I:)J.HTpg;ﬂp
" NMek ,,MnPaKT"“eCKMeHa6opaTopr|e
t 3aHATUA paborbl
KoHTponbHas
Tema 37. KoHTpOnbHas
%7 |patora 4 17 2 0 0 paboTa
T Ok3aMeH
ema . Ntoroesas 3 0 0 . Sraa

doopma KOHTpoOns

Tema . Ntorosas 4 0 0 0 ggigreH

doopMa KOHTpons

Ntoro 70 4 250

4.2 CopepxaHume ANCLUMIUHDI

Tema 1. Tema: BBegeHue B 06LWUIA KypC AUCLUMNIUHDBI "AHanuTuyeckasa xumus'' (AX).
CoBpemeHHas pecuHuumsa Haykm AX. O6bekTbl aHanumsa.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

1. BBeneHve B 06wuin kypc amcumnauHbl "AHanutmyeckas xummns"(AX): 3afadqum n HanpaeneHus
pasBuTUS, PO/lb XMW B HAPOLHOM XO35MCTBE, COBPEMEHHbIE OOCTUXEHUS TEXHUKM U ponb AX B
KOHTpone kayecTsa XusHu. CoBpemMeHHas nedounmnumns Haykm AX. MHoroobpasme 06bekToB
aHanusa. YeenudeHue ponn AX B Haykax o XusHu. MexauncumnnnHapHbii xapaktep AX B
HacTosLee BpeMS.

naboparopHas pabora (9 yaca(oB)):

1. KucnoTtHo-ocHOBHas knaccugoukaums katmoHoB. ['pynnoBbie peakTusbl. OnpenenexHve rpynmbl
KaTunoHa.

Tema 2. Tema: Metoabl uaeHTUMKaLUK, pasaeneHns n obHapyXeHNs BeLLecTB
(xayecTBeHHbIV aHaNU3 n ero poJsib B pa3BUTUN €CTECTBO3HaHUSA).

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

2. MeTonbl noeHTUgUKaLMN, pa3aeneHunst n 06HapyXeHWsl BELWECTB (Ka4eCTBEHHbIV aHanms3 u ero
PONb B PA3BUTUUN €CTECTBO3HAHNS). AHANNTUYECKME XapakTepUCTNKN peakumin. AHannTnyeckme
XapakTepUCTVKN peakLUmii: CneunguyHOCTb, Y4yBCTBUTENBHOCTb, MPeaen 06HapyXeHus.
3aBucrMocTb npenena obHapyXeHusi OT YCNoBWiA NpoBeaeHust peakuuii. MoHsTe 06
aHaIMTUYECKMX peareHTax 1 ux knaccudprkauus. PasneneHve MOHOB Ha aHanUTUYeCcKme rpynnbi:
cepoBoaopoaHas n 6eccepoBOAOPOAHbIE KNaccugukaumm (aMmmadyHo-goocgaTHas
KWCNOTHO-OCHOBHAS). CBSI3b pa3aeneHunst Ha rpynrbl ¢ 3NEKTPOHHBIM CTPOEHNEM aTOMOB.

naboparopHas pabora (9 4aca(oB)):

2. XapakTepHble peakuunn Ha katuoHbl I-11l aHanutnyeckmx rpynn (K+, Na+ , NH4+, Ba2+, Ca2+,
Sr2+, Pb2+, Ag+, Hg22+). AHann3 cmecu katuoHos | - Il aHanuTnyeckux rpynn.

Tema 3. Tema: Xumnyeckoe paBHOBecue B roMOreHHbIX cuctemax. OCHOBHbIE TUMbI peakuun,
npumeHsiembie B AX.

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

3. XuMunyeckoe paBHOBECUE B FOMOreHHbIX cuctemax. OCHOBHbIE TUMbl peakuunii, NPMMEHSEMbIE B
AX, nx Kpatkas xapaktepuctuka. KoHCTaHTbl paBHOBECUS peakLnii: TEPMOANHAMMNYECKME,
peanbHble, ycnoBHble. CBA3b MeXAy HUMK. YCNOBMS MCNONb30BaHNS OTAENbHbIX KOHCTAHT AN
pacyeToB KOHLEHTpaumit. KoHcTaHTa 1 cTeneHb anccoumaumm cnabbix 31eKTponnToB. AKTUBHOCTD,
KOahpULMEHT akTUBHOCTU, NOHHas cuna. loHHoe npoundseneHne Boabl, pH.

naboparopHas pabora (9 4aca(oB)):
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3. XapakTepHble peakuun katnoHos I1V-VI aHanutuyeckux rpynn (Al3+, Cr3+, Zn2+, Sn2+, Sn4+,
Fe2+, Fe3+, Mn2+, Mg2+, Sb3+, Sb5+, Cu2+, Cd2+, Co2+, Ni2+, Hg2+, Bi3+). AHanu3 cmecwu
katnoHos VI - VI aHanuTtuyeckux rpynn.

Tema 4. Tema: COBpeMeHHbIe npeancrtaB/ieHNs O KUcCnortax u OCHOoBaHUSAX. I'IporonumqecKaﬂ
Teopust KUCNoT n OCHOBaHUMN.

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

4. CoBpeMeHHble NpeacTaBeHnst 0 KMCnoTax u ocHoBaHusix. Mictopryeckas cnpaeka 06 asontouum
MOHSATWS, YTO TaKoe K1cnoTta 1 ocHoBaHme. Kpatkuii 0630p CywecTByOWMX TEOPUIA KMCNOT U
OCHOBaHWIA: KMcnopoaHas teopus, Teopus Jlasyasbe, ponb Teopun AppeHuyca, Jlbionca un
YcaHoseuya. [1oCTOMHCTBA N HEOOCTATKU paccMaTpusBaemblx Teopuid. lNpotonutnyeckas teopms
K1Ucnot n ocHoBaHun bpeHcTtena n Jloypu. OcHoBHble nonoxeHus. CoegnHeHNs, OTHOCSIWMECS K
KucnoTtam u ocHoBaHuam bpeHctena v Jloypu. Peakuun "HenTpanusaumn” n rugponnaa Kak
4acCTHbI Ccnyyai KNCNOTHO-OCHOBHOIO PaBHOBECUS.

naboparopHas pabora (9 4aca(oB)):

4. Knaccupukaumst aHMOHOB. XapakTepHble peakumm aHnoHoB: SO42-, SO32-, S2032-, PO43-,
AsO43-, AsO33-, CrO42-, BO2-, Cl-, |-, Br-, NO3-, S2-. AHanna cMecu aH1OHOB.

Tema 5. Tema: BycpepHblie pacTBOpbl U UX CBOUCTBA.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

5. Obuwee noHaTMe 0 BydepHbIX pacTBopax, NpuMepbl BydhepHbIX PpacTBOPOB Ha OCHOBE cnabbix
KMCNOT N OCHOBAHWIA N COMPSXEHHbIX C HUMU coeanHeHniA. PacyeT pH BydhepHbIx pacTBOpOB:
BbIBOA cpopmynbl FeHoepcoHa-Xaccenbbaxa. bBydepHas eMKoCTb, 3aBUCUMOCTb OT Pa3fINYHbIX

hakTopOoB. YCNoBUS AOCTUXEHMS MakcuManbHoi bydoepHoli emkocTn. BydhepHblie cBolicTBa
PacTBOPOB CUMbHbIX KACNOT U OCHOBAHWIA.

naboparopHasi pabora (9 yaca(oB)):

5. SKCTpaKLl,I/IFI Kak MeTo pa3geneHnda N KOHUEHTPUPOBaHUA. SKCTpaKLI,I/Iﬂ MOHOB METAJ1/1I0OB B BuOe
BHYTPUKOMMNEKCHbIX coegVHEeHNN.

Tema 6. Tema: PacueTbl pH B pacTBOopax KUCNOT 1 OCHOBaHUNA. Y4eT auccouuauum Boabl.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

6. PacyeTbl pH B pactBopax CuibHbIX 1 cnabblX KUCNOT U OCHOBAHWUA. PaccMoTpeHne KOHKPETHbIX
cUTyauuii HeobxooMMOCTM yyeTa Anccoumauny Boabl, Kak NPOTOHCOAEPXALEro pacTBOpPUTENSI.
Pacuet pH B pacTBopax opraHM4eckux pacteoputeneii. BolssBneHne noaxononos Ansi BbiBO4a
COOTBETCTBYIOWMUX oopMyn obecneuymBatowwmx pacyet pH.

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

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

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

7. 3aBNCUMOCTb KOHLIEHTpALMM aHWOHOB cnabbix KMCNoT 0T pH. BeiBoa chopmyn, NO3BONSOLLNX
NPOW3BECTN pacyeTbl KOHLIEHTPauui aHNOHOB B pacTBOpax O4HO- U OBYXOCHOBHbIX KUC/OT U
ocHOBaHuUN. [lnarpaMmbl pacnpeneneHns pasnnyHbix gopm kncnot. OueHka no AaHHbIM guarpamm
BE/IMYMH KOHCTaHT AMCCOoUMaLMM U KOHLEHTPaLMA KOHKPETHOM OOPMbl aHUMOHOB. PacTBopbl KCNOT
N OCHOBAHWI B OpraHmnyeckux pactsoputensx. dudgpepeHumpyowme n HUBENUpYoWwme CBONCTBA
OopraHu4eckunx pacTeoputenein. 3aBMCUMOCTb CBONCTB OpraHM4yecknx pactsoputenem or
AM3NeKTpu4eckor npoHuuaemocTu. WWkana kmcnotHocTn. XnMmyeckoe paBHOBECUE B reTePOreHHbIX
cucremax.

naboparopHasi paborta (9 4aca(oB)):
7. lpaBumeTpuyeckunini Meton aHannsa. OcaxaeHue 6apust B goopMe cynbgpata bapusi.

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

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrpaHnua 12 n3 70. 111 VHI:I

S OEMALIGH



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

8. PaBHOBecUe B reTeporeHHbIx cuctemax. PaBHOBeECKE B HACBILWEHHbIX pacTBOpax
ManopacTBOPMMbIX coeanHeHuii. KoHcTaHTbl pacTBopmuMocTh. CBsI3b MeXay TepMOOMHAMMNYECKOM
peanbHO 1 YyCNOBHOW KOHCTaHTaMu. Bo3MOXHOCTb pasfneneHunsi MOHOB 3a CHYET PasHol
PacTBOPUMOCTUN OcaakoB. PacyeT pacTBOPUMOCTI OCAOKOB.

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

CeMmuHap Ha TeMmy: "l paBumeTpuyecknii MetTon aHanmaa".

naboparopHasi pabora (9 4aca(oB)):

8. paBnMeTpuyeckmnin meton aHannsa. OnpeneneHne cogepxaHus bapusi B obpasLe.

Tema 9. Tema: Peakuum komnnekcoobpa3oBaHUs U TUMbl KOMMIEKCHbIX COe AMHEHUN,
Mcnonb3yemble B aHaNUTUYeCKUX Lensix. PaBHoBecus B pacTBopax KOMMIEKCHbIX
coeguHeHun. MpuHuun XMKO.

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

9. Peakuun komnnekcoobpasosaHus B AX. Tunbl KOMNNEKCHbIX COEANHEHWIA, NCMONb3YEMbIE B
aHanuTnyeckmx uensx. OpraHnyeckme n HeopraHudeckmne nuraHabl. OCOHEHHOCTU KOMMIEKCHbIX
COEOVHEHWIA, NCNONb3yeMblX AN pasaeneHms noHos. ObLwme 1 CTyneHYaTble KOHCTaHTbI
YCTOMYMBOCTMN KOMMNEKCHbIX COeanHeHnin. PaBHoBecus B pacTBopax KOMMIEKCHbIX COEAUHEHWI.
DyHKUMS 3aKOMMNIEKCOBAHHOCTU. MonbHas 00oNa KOMMNIEKCHbIX COeANHEHUI Pa3Horo cocTasa.
MpuHumnn XMKO: cBA3b C KNCNOTHO-OCHOBHOW Teopueit Jlbionca, pasneneHne Ha XecTkue, Markue
N NPOMEXYTOYHbIE KMCNOTbI M OCHOBaHMS. PSObl YyCTOMYMBOCTU KOMNMEKCHbIX COEAMHEHNIA.

naboparopHas pabora (9 4aca(oB)):

9. TutpnmeTpuyeckme metobl aHanmsa. 1) KuCnoTHO-O0CHOBHOe TUTpoBaHue. [NpurotoeneHve
pacteopoB HCI n NaOH. 2) Ctangapti3auuns pacTBopoB METOAOM HaBecok. MeTponormnyeckas
obpaboTka pe3ynbTaTtoB aHanMaa.

Tema 10. Tema: SKcTpakuus, Kak MeTon pa3geneHusl U KOHLeHTpuposaHus. Teopusi
9KCTPaKLMOHHbIX NPOLLeCCOB.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

10. MoHsiTKe 06 3KCTpaKUMM Kak MeToe pasneneHns 1 KOHLUEeHTpupoBaHus. Teopus
3KCTPaAKLUMOHHbIX MPOLIECCOB. XapakTepUCTMKM 3KCTPAKLMOHHOIO NpoLecca: KOHCTaHTa 1
KO3(POULUMEHT pacnpeneneHus, CTeneHb N3BnevYeHns. 3aBMCMMOCTb KOHCTaHTbI pacnpeneneHns ot
pH v opyrux doakTopos. KoadpdhMUMEHT KOHLIEHTPUPOBaHWS, pa3aeneHus. YCnosus nposeaeHust
aKcTpakumm. dakTopbl, BUSIOWME HA 3OPEKTUBHOCTb KCTpakumun. Knaccudpukauum
3KCTPAKLUMOHHbIX MPOLIECCOB. DKCTPaKLMOHHbLIE CUCTEMDI.

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

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

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

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

11. PybexHasi KOHTponbHas pabota no Metoaam pasmneneHust, noeHTurkaumm n obHapyXxeHus
BELLECTB.

Tema 12. Tema: MeTponornyeckue OCHOBbl KOIM4ECTBEHHOro aHanu3a. Cny4yanHbie u
cucTtemaTuyeckue norpeLHoCTu.

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

12.KonnyecTtBeHHbIN aHann3 1 ero 0cobeHHOCTUN. AHANMTUYECKME XapakTePUCTNK METOLOB
KONMYeCTBEHHOro aHanun3aa. [NoHaTrne 0 KoadhrLUmMEHTe YyCTBUTENBHOCTI, NPeAene onpeaeneHns u
TOYHOCTU aHanm3a. Knaccuukaums MeToaoB KONMYECTBEHHOro aHanmnsa. Metponorunyeckue
OCHOBbI KONNMYECTBEHHOrO aHanuaa. CnyyanHble 1 cuctemaTnyeckmne norpewHocTn. OCHOBHbIE
MNOHATMSA METPONOrUN B NpuMeHeHnn pacyeTos B AX. lMoHATME 0 pacnpeneneHMmn norpewHocTen,
cornacHo kpusom ["aycca.
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naboparopHas pabora (9 yaca(oB)):
12. TutpumeTtpmnyeckmne MetToapl aHanmsa. 5. AHanu3s pacteopa, cogepxatero Na2CO3 n NaOH.

Tema 13. Tema: TutpuMeTpmuyeckue MeToabl aHasM3a: OCHOBHbIE MOHATUSA. [epBUYHBbIE U
BTOPUYHbIE CTaHAapPThI.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

13. TI/ITpVIMeTpI/I‘-IeCKI/Ie MeTOo4bl aHaNMn3a: OCHOBHbIE MNMOHATUA. Tpe6OBaHI/I$| K peakuunsm,
ncnonb3dyembiM BUTPUMETPUNHECKOM aHanse. PasnuyHble cnocobbl BblpaXXeHuns KOHLleHTpaLlMVI.
MoHsATME 06 aKBMBANEHTE U MOJ'IFIpHOVI Macce aKBuBaneHTa. HOpMaﬂbeIe pacTBopbl. Pacuet
MOJ'IFIpHOVI MacCcCbl 3KBMBaneHTa B pa3nnyHbIX TUMaxX peaKLll/IVI (KI/ICJ'IOTHO-OCHOBHbIe "
OKVICJ'IeHVIFI-BOCCTaHOBﬂeHI/IFI). MoHsATMe 0 MOJ'IFIpHOI7I MacCcCe 3KBMBaNneHTa B peakunsax
KOMI'IﬂeKCOO6pa3OBaHI/I$I N ocaxXoeHus. ﬂemequle N BTOPUYHbIE CTaHOApPThI. YcTaHoBOYHbIE
BewecTtea. Ponb n 3HayeHue KPUBbIX TUTPOBaHUA.

naboparopHas pabora (9 4aca(oB)):

13. Tutpumetpmryeckme metoapl aHanmsa. OKNCANTENbHO-BOCCTAHOBUTENIbHOE TUTPOBaHUe. 1)
lMepmaHraHaTtometpus. CtaHpapTtusdaums pactsopa KMnO4 no H2C204 meTonoM anvkBoT.

Tema 14. Tema: NMocTpoeHne KpUBbIX TUTPOBaAHUSA: 06w Me noaxoabl. KNCNOTHO-OCHOBHOE
TuTpoBaHue. KNCNOTHO-OCHOBHbIE MHAMKATOPbI.

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

14. TMocTpoeHne KpMBbIX TUTPOBaHUS: 06Wwme noaxoabl (4ns BCex TUNOB peakuuit). NMoHaTre o
CTENeHn OTTUTPOBAHHOCTU. KNCNoTHO-0CHOBHOE TUTpoBaHmne. OCOBEHHOCTM NOCTPOCTPOEHUS
KPVBbIX TUTPOBaHWNS PACTBOPOB CU/IbHBIX U Cnabbix KUCNOT U OCHOBaHWA. AHanUTUYecKne
BO3MOXHOCTM TUTPOBAHMUS OTAENbHbIX COeAVHEHWI U X CMecei. [TOHATME O KMCTOTHO-OCHOBHbIX
nHaukaropax. IHTepsan pH nepexona okpacku nHomkatopos. PakTopbl, BAMSIOWMNE HA
WHTEHCUBHOCTWN OKPACKN NHOMKATOPOB.

naboparopHas pabora (9 4aca(oB)):

14. TutpumeTtpmndeckme metoabl aHanmaa. OKNCNNTENbHO-BOCCTAHOBUTENIbHOE TUTPOBaHME. 2)
Onpepenenune npoueHTHoro coaepxanus Fe (1) B conn Mopa. 3) OnpeneneHne conepxaHus
K2Cr207 B pacTsope.

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

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

15. MprMeHeHne OKNCNUTENBHO-BOCCTAHOBUTENBHbBIX peakumii B TuTpumeTpmmn. OcobeHHOCTH
MOCTPOEHMS KPUBbIX TUTPOBAHNS: HEBO3MOXHOCTb NOCTPOEHNE NEPBOI TOYKMN HA KPUBOIA
TUTPOBaHNS, HE3ABNCUMOCTb CKayka NOTEHLMANOB OT KOHLEHTPaUUN pearvpyowmnx BeWeCTB.
PacueTt noteHumana B KOHKPETHbIX TOYKAxX KPUBOM TUTPOBaHKS. MOHATME O KOHCTAHTE PaBHOBECUS
OKUCNUTENbHO-BOCCTAHOBUTENBHOW PeakLun 1 ee 3aBUCUMOCTb OT ONpPeaeneHHbIX (0akToOpoB
(pa3HOCTM NOTEHLMANOB pearnpyowmnx OKMCINTENbHO-BOCCTAHOBUTENbHbBIX BELWECTB). BO3MOXHOCTbL
perynmpoBaTb HanpaeneHne peakuuii 3a CHET M3MEHEHWE YCoBUIA nx NpoBeneHns. CBa3b
HanpaneHns peakunii ¢ OKUCINTENbHO-BOCCTAHOBUTENbHBIMU NOTEHUMANamMu.

naboparopHas pabora (9 4aca(oB)):
15. Tutpumetpmryeckme metoapl aHanmsa. OKNCANTENbHO-BOCCTAHOBUTENIbHOE TUTPOBAHUE. 4)

Nopometpusa. CtaHpapTtusdaums pacteopa Na2S203 no K2Cr207 metonomM nunetnposaHms. 5)
OnpepneneHne NpoueHTHOro conepxanns meau (ll) B obpasue.

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

16. VIHOmKaTopbl B OKMCINTENBHO-BOCCTAHOBUTENIbHOM TUTPOBAHUW. VIHTEepBan noteHumnanos
N3MEHEHNS OKPACKM OKUCNTUTENbHO-BOCCTAHOBUTENbHBIX MHANKATOPOB.VIHANKATOPHbIE
norpewHocTn. BnusiHne ycnosuin npoeeneHns peakunii. ConpsixxeHHbIe 1 MHAYLMPOBaHHbIE
peakunn. ABTokaranutuieckmne peakumm. MexaHnam n3aMeHeHns oKpacku MHANKaTOPOB.
KoHkpeTHble NpYMepbl OKUCNNTENBHO-BOCCTAHOBUTENbHBIX MHAMKATOPOB.. BaxHewne Metoabl,
OCHOBaHHbIE Ha peakLusix OKUCNEHUS-BOCCTAHOBNEHNS: NEPMaHraHaTOMeTPUS, NOAOMETPUS,
LvxpoMaTtomeTpus, bpomatomeTpus.
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naboparopHas pabora (9 yaca(oB)):

16. TutpumeTpudeckne metoabl aHanusa. KomnnekCoHoMeTpuyeckoe TuTposaHue. 1)
CraHpapTtunsauus pacteopa komnnekcoHa lll ¢ ucnonb3osaHmem comkcaHana cynbgoara MarHusl.

Tema 17. Tema: KomnnekcumeTtpuyeckoe U KOMNIeKCoOHOMeTpuyeckoe TUTpoBaHue.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

17. KoMnnekcmmeTpmnyeckoe 1 KOMMIEKCOHOMETPUYECKOE TUTPOBaHWE. PasnnyHbie KOMMNNEKCOHDI.
Caowictea OATA. CywHOCTb KOMNIEKCOHOMETPUYECKOTO TUTPOBAHMUSI.

naboparopHas pabora (8 yaca(oB)):

17. Tutpumetpmnyeckme metoabl aHanmsa. KomnnekcoHomeTprnyeckoe tTutposaHme. 2) OnpeneneHune
cogepxaHus Fe (lll) B pacteope. 3) OnpenenexHne conepxanus Ni (Il) B ranbBaHM4eCknx BaHHaXx.
Tema 18. Tema: UHanKaTopbl B KOMMNIEKCOHOMETPUM.

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

18.lHonkaTopbl B KOMNEKCOHOMETPUN. VIHTepBan nepexona OKpacku MHOMKATOPOB.
MeTannoxpoMHble MHAnKaTopsbl. MpsaMoe, obpaTtHoe TUTPOBAHME N TUTPOBAHUE NO MeToay
3amelleHunsi: 06nacTb NPUMEHEHNS, yBENNYEHNE CENEKTUBHOCTN onpeaeneHnii 3a cyet
BapbMPOBaHNS YCTOMHYNBOCTbLIO KOMIMIEKCHbBIX COeANHEHUI. HacTb2.

naboparopHas pabora (9 4aca(oB)):

18. Tutpumetpmryeckme metoabl aHanmaa. KomnnekcoHomeTpmyeckoe tTutposaHme. 4) OnpeneneHune
XECTKOCTU BOAbI.

Tema 19. Py6exHasi KOHTponbHasi paboTa N0 MeTo4aM KONMYEeCTBEHHOro onpeneneHns
coeauHeHUA

Tema 20. Knaccucpukaums metonoB aHanu3sa. Case study (pazbop KOHKpeTHOM cUTyaumm):
rmpopoaHann3 KOHKpeTHOro ob6bmekra

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

20. Obuwas xapakTepucTika MeToooB MHCTPYMEHTANbHOro aHanmaa. [Fnoccapuii. Knaccugpmkaums
METOLOB aHannsa. Xumumdyeckme, mnsndeckne n bnonormyeckme Metonbl. Knaccmndvkaums Metonos
aHanmn3a B COOTBETCTBMM CO CMOCOOOM perncrpauum curHana, cnocoby namepeHust n o6 bekTy
aHannaa. OcobeHHOCTN PU3n4ecknx MeToaoB aHanmsa. Ponb annapaTypHOro ooopMneHums.
Banosbii, BEWECTBEHHbIN 1 d0a30BbI aHANN3. DNEMEHTHbIN, N30TOMHbIA, MONEKYNSPHbIN,
CTPYKTYPHO-TpynnoBoi aHanna. KOHTaKTHbIA 1 AUCTAHUMOHHbIA aHann3. KoMOMHUPOBaHHbIE 1
rmbpuaHble metoabl. Mpenen obHapyXeHusl, cTaTuctTmyeckas oueHka npenena obHapyXeHus.
OunHamunyecknii onanasoH onpenensemMblx KOHUEHTpaumin. HnxHaa rpaHnua. OCHOBHbIE TEPMUHBI,
noHaTnS. ["padomyeckne n3obpaxeHns 3aBUCMMOCTEl COCTaB - CBOMCTBO.

naboparopHas pabora (10 4aca(oB)):

MmppoaHanna KOHKPeTHOro obbekTa. KayecTBeHHbI aHanua.

Tema 21. CnekTpockonuyeckme Metonbl aHanusa. O6Lias xapaktepmucTuka.
JNleKLLMOHHOe 3aHsiTue (2 Yaca(os)):

21.CnekTpockonuyeckue metonbl aHanmaa. Obwas xapakTepucTuka. dnekTpoMarHMTHOE N3nyvyeHne
N ero xapaktepucTuku. CnekTp anekTpoMarHUTHOro nanyvyeHns. Knaccngukaums
CMEKTPOCKOMUYECKNX METOA0B aHann3a no amanasoHy aHepruun. Knaccudgpukaums
CMEKTPOCKOMUYECKNX METOLOB aHann3a no AvMana3oHy SHEPrum aNeKTPOMarHUTHOrO N3Ny4YeHns,
TUNY ONTUYECKUX SABNEHNIA. DHepreTnyeckue nepexonbl. CnekTpbl N3nyYEHNS U MO NOWEHMS.
NHTEHCUBHOCTDL U WpUHA NMHWIA cnekTpa. CnekTpanbHble Npubopsbl - 0bwas xapakTepucTrka.

naboparopHas pabora (15 4aca(oB)):
M'mapoaHanna KOHKPEeTHOro obbekTa. KonmyecTBeHHbI aHanma.

Tema 22. ATOMHO-3MUCCUOHHas crnekTpockonusi. Cnocobbl atToMn3auun. YpasHeHue
NomakuHa-LLUanbe.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):
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22. ATOMHO-3MUCCHOHHAs cnekTpockonus. VIHTEHCUBHOCTb NNMHWIA criekTpa. YpaBHeHne
NomakuHa-lanbe. SMUCCHOHHBIA cnekTp atomapHoro sogopona. Cepumn banbmepa, JlaiimoHa,
MaweHa. CrnekTpanbHble TEPMbl. Pernctpaumnst aMMCCMoHHbIX cnekTpoB. Cnocobbl aToMmnaaumm:
NNaMeHHbIN, 3NeKTPOAYroBOW, NCKPOBOWN, MHOYKTUBHO CBA3aHHas nnasma. OcobeHHOCTH
aTOMHO-3MUCCUOHHOr0 ONpeaeneHns oTaeNbHbIX 3NeMeHTOB. CnekTpanbHble NOMEXU -
camonornouweHne, OHOBOE MOrnouweHne, HanoXxeHne cnekTpanbHbIX MTMHUA, BNINSHWE NOMHOTHI
ncnapeHns n atoMmaauun npodbel. MaTpyyHbIA, KATUOHHBIA 1 aHNOHHBIA 3CADEKT.

naboparopHas pabora (12 yaca(oB)):

AMUCCUOHHasa dooTomeTpmst nnameHn 1. MNnameHHo-poTOMEeTpMYECKOe onpeaeneHne CoaepXxaHns
Kanums n HaTpusi B NPUPOAHbIX BOAAX METo4aMM rpadyMpoBOYHOro rpadomka, cpaBHeHns 1 0o6aBok.
2. OnpepeneHne cogepXxaHns okcuaa HaTpus B NOTpnaHa-ueMeHTe. 3.
MnameHHO-POTOMETPUYECKOE ONpPeeNieHe NPUMECEI HATPUS U Kanus B XMMUYECKUX peakTnBax

mMapku "x4", "yoa" n "y".
Tema 23. AtoMHO-abcopbumoHHas cnektpockonus (AAC).
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

23. AToMHo-abcopbumoHHas cnektpockonust (AAC). Obwas xapaktepuctmka metoga. Cnocobsl
aToMmaauuu - wenesas ropenka, s4erka Jlboa. IctouHmnkn nanyyenHunsa s AAC. Jlamnbl € NosbIM
KatonoM, 6e39neKTpoaHbIe NaMnbl. AHANUTUYECKME XapakTEPUCTUKN ONPeaeneHnst OTaeNbHbIX
aneMeHToB. CnekTpanbHble N PU3NKO-XMMUYECKNE MOMEXMN.

naboparopHas paborta (5 yaca(oB)):

ATOMHO-abcopbumoHHas crniekTpockonust 4. AToMHo-abcopbLMOHHOE onpeaeneHe Meamn B CTO4YHON
BoLe. DMUCCUOHHAs POTOMETPUS MNAaMEHUN 1 aTOMHO-abcopOUMOHHas criekTpockonus 1.
MnamMeHHO-POTOMETPUHECKOE ONpeneNieHNe COAepPXaHNs Kanus U HaTpusl B MPUPOAHBIX Bodax
MeToLaMu rpaayvpoBOYHOrO rpadomka, cpaBHeHust U nobasok. 2. OnpeaeneHve coaepXxaHus
okcuia HaTpusi B noTpnaHa-uemeHTe. 3. NnaMeHHOo-pOTOMETPUYECKOE ONpeneneHmne npumecer

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

Tema 24. MonekynsipHasi abcopOLMOHHAsA CNEeKTPOCKOMNMUS.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

24. MonekynsapHas abcopbumoHHas cnektpockonus. MonekynspHble CNeKTpbl NOrNOLWEHNS.
MNpaBnna oTbopa aneKTPoHHbIX Nepexonos. MonekynspHble cnekTpbl nornoweHns. OcobeHHoCTH
cnekTpa nornoweHuns. AnnapaTtypHoe ocHaueHue. CnekTpopoToMeTpbl U (POTOKONOPUMETPbI.
Ontuueckas cxema KOK-2 n KPK-3. YpaBHeHune byrepa-IlambepTta-bepa 1 0TknoHeHUs ot Hero.
MonspHbIn KoadpdomumneHT nornoweHuns. Cnocobbl atoMmnaaumnm - Wenesas ropenka, syerika Jibsosa.
NcTouHnkn nanydeHunsa B AAC. CnekTpanbHble U oU3nKO-XUMUYECKNE NOMEXMN.

naboparopHas pabora (6 4aca(oB)):

CnektpodpoTtometpus 1. Onpenenenne cogepxaHuns tutana (IV) B pactsope B BUAE KOMMIEKCHOrO
COeAVHeHNs C NePOKCMAOM BOAOPOAA METOLOM rpaLyMpoBOYHOro rpaduka 2. OnpeneneHue
conepxaHusa npumecu xeneaa (lll) B TeXHUYECKOR KNCNOTE C MCMONMb30BaHMEM B KA4eCcTBe
peareHTa cynbocanmumnnoBoi KUCNOTh

Tema 25. OnTUManbHble YCNOBUS NPOBEAEHUS CNeKTPoPoTOMETPUYECKMUX N3MEPEHUNA.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

25. OnTumanbHble YCNOBUS NPOBEAEHUS CNEKTPOGOTOMETPUYECKUX N3MepPeHUin. Cnocobsbl
MOBbIWEHNS YYBCTBUTENIbHOCTU Y CHUXEHMWS NOrPELWHOCTN N3MepeHns. KonmyecTBeHHbIE pacyeThbl
no 3akoHy byrepa-Jlambepta-bepa no rpagympoBo4YHOMY rpadorky 1 MeToaoM 006aBOK.
doTtomeTpuyeckme peakumm. OpraHnyeckmne peareHTbl, UICNONb3yeMble B POTOMETPUYECKNX
MeTonax aHanmaa. doTtomeTpmyeckoe TMTpoBaHue. Buabl TMTPaHTOB 1 chopMa KpMBOW TUTPOBAHNS.
Cnocobbl perncTpaunm KOHEYHOM TOUYKM TUTPOBAHNS.

naboparopHas pabora (7 4aca(oB)):

CnekTtpodhoTomeTtpmsa 3. Onpenenenne cogepxarus Cu (ll) B obpasLe aMmMmayHbiM METOOOM 4.
OnpegneneHve cogepxaHus peHona B NpUpoaHON BOAE C UCNONMb30BAHNEM B KA4ECTBE peareHTa
4-aMNHOAHTUNMPUHA.

Tema 26. OTyeT NO UHAMBMAYyanbHOM paboTe (paspensbl 1-5)
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Tema 27. dnekTpoxummyeckue Metoabl aHanu3aa. lNoreHumnomeTpus. YpaBHeHue HepHcra.
Tunbl HOUKATOPHbIX 3N1EKTPOA0B.

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

27. dnekTpoxummyeckme Mmetoapl aHannaa. lNoteHumnometpms. MNMoteHUMoOMeTpryeckas a4enka,
WHOMKATOPHbIA anekTpod. YpasHeHne HepHcTa. Tunbl HOAMKATOPHbIX 9NEKTPOLOB MO MEXaHU3MY
OKnuka (3nekTpoabl MepBoro poaa, BTOPOro 1 TpetTbero poaa) u nx ceonctea. Pegokc-anektpoapl.
i3mepeHne pH ¢ NoMOLLbIO XMHIMAPOHHOMO 3NeKTpoaa. OnekTpoabl 2-ro poaa, B TOM Yicne u ans
namepeHns pH.

naboparopHasi pabora (4 4aca(oB)):

MoteHumnomepus 1. OnpenenerHve pH co CTeKNAHHBLIM 3n1ekTPoAoM Ha pH-meTpe. 2. CocTaBneHne
6ydbepHbIx pacTBOPOB 1 onpeaeneHne pH atnx pacteopos Ha pH-MeTpe CO CTEKNSAHHBIM
anekTpoaoM. 3. OnpeneneHne OCHOBHbIX XapakTepUCTUK MOHOCENEKTUBHOMO anekTpoaa. 4.
OnpepeneHne KoahuuneHTa CenekTMBHOCTM MOHOCENEKTUBHOrO anekTpoda. 5. OnpegeneHuve
KOHUeHTpauun noHos meaum (Il) B anektponntax MegHeHMs C NOMOLLbIO MeObCeNeKTUBHOro
anekTpoga. 6. OnpeneneHne bpomnaa cepebpa B KMHOQOTOMATEPMANAX C MOMOLLbBIO
6poMMIaCENeKTUBHOrO anekTpoda. 7. OnpeneneHme HUTPaT-MOHOB B pacTUTENbHOM Martepuane ¢
MOMOLLbIO HATPATCENEKTUBHOIO anekTpoa. 8. NoteHunomeTpmnyeckoe TMTPOBaHNE CUSTbHOW
KMUCNOTbI CUSIbHBIM OCHOBaHmeM. 9. [oTeHunoMeTprnyeckoe TMTPOBaHNE MHOFOOCHOBHOW KUCNOTHI
cunbHbIM ocHoBaHueM. 10. OnpeneneHne xnopoBOAOPOAHON 1 BOPHOW KUCNOT NPU X COBMECTHOM
npucytctemmn. 11. OnpegeneHve PochopHOR KNCNOTbI U aurngpogoocdara HaTpus npu ux
COBMeCTHOM npucytcTeun. 12. OnpeneneHne xnopoBogOPOSHON 1 YKCYCHOW KUCNOT Npu NX
coBmecTHOM npucytcTBun. 13. OnpeneneHne KOHCTaHT aMccoumaumm cnabbix KUCNOT U OCHOBaHWIA.
14. lNoTeHunoMeTpryeckoe TUTpPOBaHNE Mo METody OKUCeHns-BoccTaHoBneHns. OnpeneneHne
xenesa (lll) B pacteope, xene3sa (ll) B conu Mopa, kobanbta (Il) B pactsope, ruapoxnHoHa B
pacteope. 15. lMoTeHUMoMeTpryeckoe TUTPOBaHME No MetTody ocaxaeHus. OnpeneneHune cauHUa
(I) B pactBoOpe. 16. [MoTeHUMOMETPUYECKOE KOMMNIIEKCOHOMETPMYeckoe TutposaHme. OnpegeneHve
xenesa (lll) B pacteope. Bonbtamnepometpus

Tema 28. NoHocenekTuBHbIE anekTpoabl (UCI).
JNeKLMoHHoe 3aHsiTne (2 4aca(os)):

28. VloHocenekTuBHble anekTpoabl (MC3I). MembpaHHble, KpUCTanImyeckme 1 ra3oyHyBCTBUTENbHbIE
NC3. OnekTpon ¢ BHYTPEHHUM PacTBOPOM cpaBHeHus. MexaHuam otknmnka NC3, coctas
nonmMepHoi MmembpaHbl. VIoHoGopbl, NPUMEPBI 9NEKTPOLOB HA NOHBI Kanus, KanbLus, ranoreHnnos,
HUTPAT- U HUTPUT-aHMOHOB. CTekNsAHHbIN pH-MeTpryeckmnin anekTpon. Ownbka namepeHust pH.
OnekTponbl C KpUcTannmyeckor MembpaHow Ha npuMepe PTopua-CenekTBHOrO aNeKTpoa.
ToHkonNneHo4YHble TBEPAOKOHTaKTHble VICO. 9nekTpoabl C ra3oBbiM 3a30POM, UX aHaNMTUYecKmne
BO3MOXHOCTMW.

naboparopHas pabora (4 4aca(oB)):

MoTeHuMomMepus (Npenofasatens BbIbupaeT oaHy paboTty n3 naHHoro nepeyts) 3. OnpenenexHve
OCHOBHbIX XapakTepUCTUK MOHOCENEKTUBHOrO anekTpoaa. 4. OnpeneneHvne KoapdpuumneHTa
CENEeKTUBHOCTU MOHOCENEKTUBHOMO anekTpoda. 5. OnpeneneHve KoHueHTpauum noHos meam (1) B
3NeKTPONNTax MELHEHUS C NMOMOLLBIO MeAbCENEKTUBHOMO anekTpoaa. 6. OnpenenexHve 6pomMmaa
cepebpa B KMHohoTOMaTepranax ¢ NoMoLLbio BPOMUACENEKTMBHOIO anekTpoaa. 7. OnpeneneHne
HUTPAT-UOHOB B PACTUTENIbHOM MaTepuasne C NOMOLLbIO HATPATCENEKTUBHOIO anekTpoaa.

Tema 29. Case study (pa36op KOHKPETHOW CUTYyaLUK): UCMONIb30BaHNE UOH-CENEKTUBHbIX
3/1eKTPOA0B B aHanu3e NnpupoaHbix soa. NMoreHunoMeTpuyeckoe TUTpoBaHue.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

29. Case study (pa3bop KOHKPETHOI cUTyaumm): UCNonb30BaHNE MOH-CENEKTUBHBIX 3N1EKTPOLOB B
aHanmae NpupoaHbiX Boa. Beibop ycnosuii namepeHusi B noteHUMoMeTpumn. YpaBHeHne
Hukonbckoro. MoTeHumnomMeTpryeckoe TUTpoBaHme. Boibop ycnoBuii MU3MepeHns aHannMTU4ecKoro
curHana B noteHumomeTpun. CenekTMBHOCTb NOTEHLMOMETPUYECKOrO cUrHana.
MoTeHumanonpenensowme n Mewatrowme noHbl. KoagoguumneHTbl NoTEHLNOMETPUYECKO
cenektTmBHocTn. O630p METOAO0B NOTEHLMOMETPUYECKOrO TUTPOBAHMS. 3aBUCUMOCTb cKavka
NOTEHUMANOB Ha KPMBbLIX NOTEHLMOMETPUYECKOrO TUTPOBAHUS! OT Pa3NINYHbIX (DaKTOPOB.

naboparopHasi pabora (9 yaca(oB)):

KETPOHHBH
B_EPCHTET
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MoTeHunomepmns (npenofasaTenb BbIOUpaeT ABe paboTbl U3 OaHHOro NepeyHs) 8.
[MoTeHuMoMeTpryeckoe TUTPOBaHMNE CUNTbHOW KUCOTbI CUMIbHBIM OCHOBAHMEM. 9.
[MoTeHuMomMeTprnyeckoe TMTPOBaHME MHOFOOCHOBHOW KMCNOTbl CUMbHBIM OCHOBaHueM. 10.
OnpepneneHne xnopoBOAOPOAHON U BOPHOW KMCNOT NPWU NX COBMECTHOM NpucyTcTBun. 11.
OnpegneneHne hocdOopHON KUCNOThI 1 aurngpodgoocdara HaTpms Npu X COBMECTHOM MPUCYTCTBUM.
12. OnpeneneHne XnopoBOLOPOLHON N YKCYCHOM KUCNOT MNPY NX COBMECTHOM NMpucyTcTBun. 13.
OnpepneneHne KOHCTaHT guccoumaumnm cnabbix KMCNoT 1 ocHoBaHuii. 14. NoTeHumMoMeTpryeckoe
TUTPOBaHME NO METOAY OKMcneHns-socctaHoBneHus. OnpeneneHune xenesa (lll) B pacteope,
xene3a (Il) B conn Mopa, kobanbTa (Il) B pacTBope, ruapoxmHoHa B pacTteope. 15.
lMoTeHuMoOMeTprYeckoe TUTpoBaHme No Metody ocaxaeHuns. OnpenenexHve ceuHua (ll) B pacteope.
16. lNoTeHunoMeTpryeckoe KOMMNIeKCoOHOMeTpuyeckoe TutposarHme. Onpenenexme xenesa (1)
pacTBope.

Tema 30. BonbtaMmnepometpus n nonsporpacpus. NMonsporpacduyeckasn BosHa.
Aundcpy3noHHbIe TOKM.

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

30. BonbtamnepomeTpus n nonaporpadous. dNeKTpoxmmmyeckas syerka. Teopus 3ameaneHHoro
paspsaa, nepeHanpsixeHue. Monsporpaduryeckas BonHa. lNMpenenbHole obpatumble u
HeobpaTuMble ANddy3nOHHbIE ToKW. MNonsipudauroHHas kpueas, ypasHeHue Tadpens. MNMoHaTre
¢ooHOBOro TOKa, (hapaneesckme n Hegpapaneesckne npoueccol. [Nonsporpadgusa. dopma
nongporpammbl. XapakTepucTukn kpmso. MakcnmyMbl Ha KpuBbIX. [1penenbHbin Andy3voHHbIR 1
KMHEeTnYeckuii Tokun. MonynorapudpMmnyecknii aHanua BosHbl. MonsporpamMmbl 06paTMMbIX 1
HeobpaTuMbix npouecco. ObnacT NPUMEHEHWS, LOCTOMHCTBA U HEAOCTaTKMN PTYTHOIO Kanarwero
3NeKTpoa no CpaBHEHMIO CO CTaLMOHAPHbIMY 3N1EKTPOOAMMW.

naboparopHas pabora (4 4aca(oB)):

1. KayecTtBeHHbI nonsgporpadouyeckmii aHanna 2. KonmyecTBeHHbI nonsporpagonyecknin aHanms
pacTBOPOB COJNIE METANNOB.

Tema 31. BonbtaMnepoMeTpusi Ha TBepAbix anekTpoaax. XmMnuyecku mogucpmumpoBaHHbie
anexkTpoabl.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

31. BonbTamnepoMeTpus Ha TBepObix aneKTpoaax. dNekTpoabl, UCMoNb3yeMble B
BONbTamrnepomMeTpumn. AManbramHble, MeTannyeckme, yrnepoaHblie anekTpoabl. Ycnosus
NPOBeAeHNsI BONbTAMMNEPOMETPUYECKIX n3MepeHuii. [IByx- 1 TpexanekTpoaHas anekTpoxmMmyeckas
Ayerika. XMM1U4eckn MoandULMPOBaHHbIE 3NEKTPOObl, UX aHANMTMYeCcKme BO3MOXHOCTMW. BnusHue
reoMeTpuu, yCnoBuini MacconepeHoca 1 Matepuana anekTpoaa Ha B BONbTaMMNeporpamm.
OcobeHHOCTU MacconepeHoca K yNbTPaMMKpPO3NeKTPoaAaM.

naboparopHasi pabora (4 4aca(oB)):

3. Mongporpadunyeckoe onpeneneHne NPOLLEHTHOrO CoOAePXaHNsa MeTannos B 0bpasue no
rpanynpoBoYHOMY rpadouky.

Tema 32. UHBepcuoHHas BonbTamnepometpusi. Mooynsiumsa noteHumana Kkak cnocob
NoBbiLLIeHUS1 YYBCTBUTE/IbHOCTU BO/IbTaMNepoMeTpuUM.

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

32. BonbTamMnepoMeTpus Ha CTaunoHapHbIX anekTpoaax. Bucsiwas ptytHas kanns n nnockue
MeTannM4yeckmne n yrnepoaHble anekTpoabl. dopma BonbTaMnepHOro curHana, Tok U noteHumnan
nvka. Andgy3noHHbIA U MOBEPXHOCTHbIA 3NEKTPOAHbIE peakuun 1 X BAUsiHUE Ha popMy nuka v
€ro 3aBMCUMOCTb OT CKOPOCTW CKaHUPOBaHMs noTeHumana. [NyTn noBblweHWs YyBCTBUTENbHOCTH
curHana. VMiHsepcuoHHas n ancopbumoHHas BonbtamnepomeTpus. OnpeaeneHune pTyt n TSXenblx
METanNIoB C NMOMOLLbIO MHBEPCVMOHHOW BONbTaMnepoMeTpun. NepeMeHHo-ToKoBast
BO/IbTaMNepoMeTpusi, KBaapaTHO-BO/IHOBAS BONIbTAMMEPOMETPUS, Apyrie crnocobbl Moaynsuum
curHana. lNMoHsiTne 06 amnepoMeTpnyYeckom TUTPOBaHUW. Bua KprBbiX aMnepoMeTpruyeckoro
TUTPOBAHNS N NX NHTEpnpeTaLms.

naboparopHas pabora (9 4aca(oB)):

4. COoBMECTHOE onpeaeneHne NoHOB MeTannoB METOA0OM MHBEPCUOHHON BONbTaMNepoMeTpum Ha
PTYTHO-MNIEHOYHOM 3nekTpoe (Mpenonasartent BblOMpPaeT NOHbLI METANNIOB).

PernctpaunoHHbIn HoMep 3AEK
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Tema 33. Xpomatorpadous. NMpuHumnsl metona.
JNNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

33. Xpomatorpadpums. MNpuHUmUnbl MeToda. TepMuHbl: HEeNoABMXHas, NoABUXHasS ¢asbl, copbar,
copbeHT, antoat. Knaccudomkaums Metoaos xpomatorpacgpun. AacopbumoHHas,
pacnpenenuTtenbHas, MoHooOMeHHas, adpdprHHas, ocanoyHas, 3KCKNO3MOHHAs XpoMaTorpagus.
Knaccudomkaums no TexHuke UCNoHeHNs 1 Lenun xpomatorpadguposaHnus. Oblme npuHUMnb
XpoMatorpaguyeckoro pasaeneHms. dpeKTMBHOCTM U CENEKTUBHOCTb pasneneHus.
XpomaTorpadpuyeckme napameTpbi.

Tema 34. Xpomartorpadouueckme copbeHTbl, nx knaccudpumkaumsa. KonmyecreeHHbIN U
KayeCTBeHHbIA aHan1M3 C NOMOLLLbIO TOHKOC/TIOMHOW XpoMmaTtorpadoun. BymaxHas
Xpomarorpadous.

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

34. XpomaTtorpadpuyeckme copbeHTbl, nx knaccudpmkaums. KonmyecTBeHHbI U Ka4eCTBEHHbI
aHanm3 C NoMoLLbi TOHKOCNONHON Xpomartorpaduun. bymaxHas xpomaTtorpadus. [1nockocTHas
xpomaTtorpagousi. OcobeHHOCTN TOHKOCNONHOI XxpomaTtorpadpun. CopbeHTbl, BapuaHTbl
OCYLECTBNIEHMS, PEXMMbI MoAayn 3n03HTa. KONMYeCcTBEHHbIN N Ka4eCTBEHHbI aHann3, MetTobl
noeHTugomkaumn. KonoHovHasa xpomarorpadpus.

naboparopHas pabora (4 4aca(oB)):

Xpomatorpadcpus 1. PazneneHune n obHapyXeHne KaTMoHOB METaNNoB METOLOM ByMaxXHO
XpomaTtorpadgouu

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

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

35. ['a30- 1 BbICOKO3(hheKTUBHAS XNAKOCTHAA xpomaTorpadgms. OcobeHHOCTM annapaTypHOro
odpopMsieHns, cnocobbl 06paboTkn xpomaTtorpadpuydeckux nmko. etektopbl KX n BOXX.
AHanutnyeckas xpomatorpagous. Metoabl KQ4eCTBEHHOIO N KONMMYECTBEHHOIO
XpomaTtorpagouyeckoro aHanmaa. TpeboBaHus, NpeabsBsSeMble K NOABUXHON 1 HENOOBUXHO
gazamM. OcobeHHOCTM annapaTypHOro 0OOPMIEHUS Fra30-XNOKOCTHOW, ra3o-aacopOLMOHHOR 1
BbICOKO3GDGEKTMBHOM XNOKOCTHOM xpomaTorpadommn. Knaccudpukaums copbeHToB. Cnocobsl
pasfeneHns xpomMaTorpagomyeckmx NKoB 1 KOMYECTBEHHON 06paboTKn XpoMaTorpamm.
TeHOoeHUNM pasBuUTUS COBPEMEHHOW aHaANUTMYECKOM XpoMaTorpagoum

naboparopHas pabora (5 yaca(oB)):

Xpomatorpadpus 2. OnpeneneHne bUONOrMYecKn akTUBHbIX BEWECTB MeTonoM BOXX
(npenonasatesnb BbibUpaeT o4Hy U3 Tpex paboT): - onpeaeneHne NonnapoMaTnHecKunx
yrneesogoponos - onpeneneHune sutammHos A n C - onpeneneHne ammonapoHa
([2-meTun-3-6eH3opypaHun]-[4-(2-anaTmnaMmHoOaToKCK)3,5-aniioadoeHnn]keToHa rmapoxnopu B
pacTBOpe 015 BHYTPUBEHHbIX BNMBAHUNA.

Tema 36. O6LLas XxapaKTepUCTUKa MHCTPYMEHTa/lbHbIX METOA0B aHanu3a. Kputepum Boibopa u
TEXHUKO-3KOHOMMYECKas OL,eHKa MHCTPYMEHTaNbHbIX METOA,0B aHanu3a (Kpyrnblii CTon ¢
npuBneYeHneM BeAyLLMX CNEeLuannucToB).

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

36. CpaBHMTENBHASA XapaKTepUCTNKa MHCTPYMEHTasIbHbIX METOA0B aHanuaa. Kputepum Boibopa
ONTMManbHOro MeTona aHannaa. AHaNUTUYECKNE U METPONOTMYECKME XapakKTEPMUCTUKN OCHOBHbIX
MeToO0B aHanun3a. TpeboBaHust K NPoH0o0TOOPY, CpaBHUTENbHASA XapakTepPUCTUKA CENEKTUBHOCTM 1
4yBCTBUTENBHOCTM OMTUYECKMX N SNEKTPOXUMUYECKNX METOLOB aHann3a. TexHMKO-9KOHOMMYecKas
OLleHKa MHCTPYMEeHTarnbHblIX METO00B aHanusa.

Tema 37. KoHTponbHas pabota
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
37. KoHTponbHas pabota no kypcy ®PXMA.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNISA)
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dopmbl
Hepe- Buabl
N Paspen Ce- | ns camocTosiTenbHOM ;‘pzcﬂ;; ';g:;%‘;g’_‘
AducumnnuHel MecTp| ceme pa6ortbl y
cTpa CTYEeHTOB (B yacax) |aTenbHoOMn
pabortbl
3yyeHne nekumoHHoro matepuana.
5 Kpatkas
becena
Tema 1. Tema:
BeeneHue B
obwuin Kypc
ONCUMNNVHDI
"AHanuTtuyeckas
. [xumung"(AX). 3 1
CoBpemeHHas
nedHMLUMS HayKn —
AX(:pO6'beKTbI Y OdbopmneHvie na6opatopHoi paboThbl.
aHanuaa.
OdpopmneHHa:
2  |nabopaTtgpHas
paboTa.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
B0 VHUBEPCHTET

Crpanuua 20 n3 70.

A 5 (1,

o

AHATTAMECKAR CrCTEMA KPY



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hepe- Buabl
N Pasnen Ce- | na CaMoCTOSITENbHO ;ﬁ?gg:b ﬁ;:;ﬁggf
AducumnnuHel MecTp| ceme pa6oTbl (& tacay) |senuHon
cTpa CTYOEHTOB

pabortbl

3y4eHre nekumoHHOro Matepmana v
peKoMeH00BaHHOM nuTepartypbl

5 Kpatkas
becena

Tema 2. Tema:
MeTtonbl
noeHTndukaunm,
pasgeneHus un
5 obHapyxeHus
BELLECTB
(ka4eCTBEHHbIN
212131?,””,,,?;0 borb OcpopmneHne nabopatopHoii paboTbl.

€CTeCTBO3HaHus).

OdpopmneHHa:
2 naboparqpHas
paboTa.

KETPOHHBH
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dopmbl
Hepe- Buabl
N Paspen Ce- | ns camocTosiTenbHOM ;‘pzcﬂ;b ';g:;%‘;g’_‘
JAucumnnmHbl MecTp| ceme pa6ortbl y
cTpa CTYIEHTOB (B yacax) |aTenbHoOM
P ¥ pabortbl
OdpopmneHune nabopatopHoit paboTbi.
OdpopmneHHa:
2  |nabopaTtQpHas
paborTa.

Tema 3. Tema:
Xnmunyeckoe
paBHOBECUE B
rFOMOTME€HHbIX
3. [cuctemax. 3 3
OCHOBHbIE TVMbI NoOAroToBka K YCTHOMY Onpocy
peakuui,
NPUMEHSEMbIE B
AX.

2 YCTHbIIA
onpoc

KETPOHHBH
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dopmbl
Hene- Buabl
N Paspen Ce- | ns caMoCTOoSITeNIbHOMN ;npzcﬂ;b ';g:;%‘;g’_'
AducumnnuHel MecTp| ceme pa6ortbl y
cTpa CTYEHTOB (B yacax) |aTenbHOMN
P ¥ pabortbl
OdpopmneHune nabopatopHoit paboTbi.
OdpopmneHHa:
2  |nabopaTtQpHas
paborTa.
NOAroTOBKa K KONTIOKBUYMY
Tema 4. Tema:
CoBpeMeHHble
npeacTaBneHns o
KucnoTtax u
4. OCHOBaHUSX. 3 4
[MpoTonutnyeckas
Teopus KUCNOT U
OCHOBaHMU.
1 KONNOKBUYM
MOAroToBKa K NMCbMEHHoI paboTe
NUCb-
1 MEH-
Has
paboTta
PernctpaunoHHbIi HoMep DAEKTPOHHBIH
B0l VHUBEPCHTET

Crpanuua 23 n3 70.
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dopmbl
Hepe- Buabl
N Paspen Ce- | ns camocTosiTenbHOM ;‘pzcﬂ;b ';g:;%‘;g’_‘
JAucumnnmHbl MecTp| ceme pa6ortbl y
cTpa CTYIEHTOB (B yacax) |aTenbHoOM
P ¥ pabortbl
OdpopmneHune nabopatopHoit paboTbi.
OdpopmneHHa:
2  |nabopaTtQpHas
paborTa.
Tema 5. Tema:
BydgoepHble
pPacTBOpPbI U NX
CBOWCTBA.

noaroToBka K KOJTOKBUyMy

2 KONNOKBUYM
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dopmbl
Hepe- Buabl
N Pasnen Ce- | na CaMoCTOSITENbHO ;ﬁ?gg:b ﬁ;:;ﬁggf
AducumnnuHel MecTp| ceme pa6oTbl (& tacay) |senuHon
cTpa CTYOEHTOB

pabortbl

3y4eHre nekumoHHOro Matepmana v
peKoMeH00BaHHOM nuTepartypbl

5 NHTepak uBHE

onpoc
Tema 6. Tema:
Pacuyetbl pH B
pacTBopax KMcnot
6. |1 OCHOBaAHWI. 3 6
Yuer
auccouuvaumm
BOAbI. OdbopmneHune nabopatopHo paboThbl.
OdpopmneHHa:
2 naboparqpHas
paboTa.
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dopmbl
Hene- Buabl
N Paspen Ce- | ns CaMoCTOSAITENbHOMN ;‘pzcﬂ;b ';g:g%‘;g’_'
,D,VICUMHHVIHbI MecCTp| ceMme paﬁoTbI o
cTpa CTYEeHTOB (B yacax) |aTenbHOMN
pabortbl
OdpopmneHune nabopatopHoit paboTbi.
OdpopmneHHa:
2  |nabopaTtQpHas
paborTa.
Tema 7. Tema: =
33BUCMMOCTD NnoOroToBka K NMMCbMeEHHOI paboTe
KOHLIEHTpauum
7. |aHMoHOB cnabbix 3 7
Kucnot ot pH.
Hurarpammbi
pacnpeneneHus.
NUCb-
MEH-
2
Has
paboTa
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dopmbl
Hepe- Buabl
N Paspen Ce- | ns camocTosiTenbHOM ;‘pzcﬂ;b ';g:;%‘;g’_‘
AucumnnmHbl MecTp| ceme pa6ortbl y
cTpa CTYIEHTOB (B yacax) |ATenbHom
P ¥ pabortbl

3y4eHre nekumoHHOro Matepmana v
peKoMeH00BaHHOM nuTepartypbl

5 NHTepak uBHE
onpoc

Tema 8. Tema:
Xumnyeckoe
paBHOBeCKHE B
reTeporeHHbIX
cucTemax.

8. |PaBHOBeCKE B 3 8
HacCbILWEHHbIX
pacTtBopax
ManopacTsop1MbIX OdbopmneHne nabopaTopHoit paboTbl.
COEONHEHUIA.
coenHEeHU.

OdpopmneHHa:
2 naboparqpHas
paboTa.

PernctpaunoHHbIn HoMep 5AE
CrpaHnua 27 n3 70. ins yHlf[

KETPOHHBH
B_EPCHTET

VS OFMALIMOHHD AHATKTAHECHAR CHICTEMA kb



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hene- Buabl
N Pasgen Ce- | nsa camocrosﬁenbuoﬁ ;npzcﬂ;; ';g:;%‘;g’_'
JAucumnnmHbl MecTp| ceme pa6ortbl y
ctpa CTyneHTOB (B yacax) |ATenbHomn
pabortbl
OdpopmneHune nabopatopHoit paboTbi.
OdpopmneHHa:
2  |nabopaTtQpHas
paborTa.
;Z!Eugvim-reMa' NnoOroToBka K NMMCbMeEHHOI paboTe
KoMnnekcoobpasogaHms
N TUMbI
KOMIMMEKCHbIX
COEONHEHNN,
g |ucronbayembie B 3 9
aHaNUTNYECKMX
uensx.
PaBHoBecus B
pacTBopax
KOMIMMEKCHbIX
COELVHEHWIA. ugﬁb
MpuHumn XMKO. 1 Has
paboTa

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaumoHHbIn Homep
Crpanunua 28 n3 70.

o



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MensHuesa 3.11.

dopmbl
Hepe- Buabi
N Paspen Ce- | ns camocTosiTenbHOM ;‘pzcﬂ;b ';g:;%‘;g’_‘
OuvcumnnuHel MecTp| ceme pa6ortbl y
cTpa CTYeHTOB (B yacax) |ATenbHom
P ¥ pabortbl
noaroToBka K TeCTUPOBAHUIO
TECTU-
1 poBa-
Hue
PernctpaumoHHblit HomMep DAEKTPOHHEH
Il YHHBEPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby

CrpaHnua 29 n3 70. oot



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hepe- Buabl
N Paspen Ce- | ns camocTosiTenbHOM ;‘pzcﬂ;b ';g:;%‘;g’_‘
AducumnnuHel MecTp| ceme pa6ortbl y
cTpa CTYEeHTOB (B yacax) |aTenbHoOMn
pabortbl
OdpopmneHune nabopatopHoit paboTbi.
OdpopmneHHa:
2  |nabopartgpHas
paborTa.
Tema 10. Tema:
SKCTpaKLms, kak MOAroToBKa K KOMNOKBUYMY
mMeTon
asneneHns u
10.|°
0 KOHLEHTPUpOBaHM4. 3 10
Teopus
9KCTPaKLMOHHBIX
npoLEeCcCoB.
2 KONNOKBUYM
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanuua 30 uns 70. Bl YHHBEPCHTET

A 5 (1,

o

AHATTAMECKAR CrCTEMA KPY



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hene- Buabi
N Pasnen Ce- | na camocrosﬁenbuoﬁ ;npzcﬂ;; ';g:;%‘;g’_‘
OucumnnuHbl  (mecTp| ceme pa6otbl y
ctpa CTYAEHTOB (B yacax) |ATenbHowm
pabortbl
MOAroTOBKa K KOHTPOJbHON paboTe
Tema 11.
PybexHas
KOHTpONbHas
paboTa no KOHTPONY-
11.|MmeTOonaM 3 11 5 Has
pasnoeneHus, paéoTa
noeHTudurkaumm n
obHapyxeHus
BElecTs
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
B] YHHBEPCHTET

Crpanunua 31 n3 70.

AR 5 AN LM O

AHATTAMECKAR SACT

EMA KebY



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hepe- Buabl
N Paspen Ce- | ns camocTosiTenbHOM ;‘pzcﬂ;b ';g:;%‘;g’_‘
JAucumnnmHbl MecTp| ceme pa6ortbl y
cTpa CTYIEHTOB (B yacax) |aTenbHoOM
P ¥ pabortbl
OdpopmneHune nabopatopHoit paboTbi.
OdpopmneHHa:
2  |nabopaTtQpHas
paborTa.

Tema 12. Tema:
MeTtponoruyeckune noAroToBka K YCTHOMY Onpocy
OCHOBbI

1o [KonM4ecTBEHHOTO

aHanmsa.

CnyyaiiHble un
cuctemMaTnyeckmne
MOrpPewWwHoCTN.

o YCTHbI
onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaumoHHbIn Homep
Crpanunua 32 n3 70.

A



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hene- Buabl
N Paspen Ce- | ns CaMoCTOSAITENbHOMN ;‘pzcﬂ;; ';g:g:;g’_'
,D,VICU.I/IHHVIHbI MecCTp| ceMme paﬁoTbI o
cTpa CTYEeHTOB (B yacax) |aTenbHOMN
pabortbl
OdpopmneHune nabopatopHoit paboTbi.
OdpopmneHHa:
2  |nabopaTtQpHas
paborTa.
NnoOroToBka K NMMCbMeEHHOI paboTe
Tema 13. Tema: NUCb-
TutpumeTpmyeckneg 1 MEH-
MeTOoLbl aHanm3a: Has
13, [ocHOBHbIE 3 | 13 paboTa
"InoHaTHS.
[MepBunYHbIE 1
BTOPUYHbIE MNpopaboTka TeEopPEeTMYEeCKOro MaTepumana
CTaHAapTHI. (KOHCNEKTbl NEKUUIA, OCHOBHASA 1
[OMNONHUTENbHASA NuTepartypa)
1 KoHcnekTbl

PernctpaunoHHbIn HoMep 5AE
Crpanuua 33 ns 70. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hene- Buapbi
N Paspen Ce- | na CaMoCTOSITENbHOW ;ap&?}, 'ég':g:gg’_‘
OucumnnuHbl  |MecTp| ceme pa6oTbl (& tacay) |senuHon
CTpa CTYAEHTOB paGoTbl
OdpopmneHune nabopatopHoit paboTbi.
MocTpoeHne KpMBbIX TUTPOBaHWS MO BblIBOpPY
npenoaaeartens
NabopaTtppHa:
paboTa,
onucaHng
2 "
MNOCTPOEHHbIE
KpvBble
TUTPOBaHMSA
Tema 14. Tema:
[MocTpoeHne
KPWBbIX
TUTPOBAHNS: NnoaroToBka K YCTHOMY Onpocy

14.|o6bwwme nooxonbl. 3 14
KncnoTHO-0CHOBHOE
TUTPOBAHME.
KncnoTtHO-0CHOBHblE
NHONKATOPbI.

o YCTHbI
onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaumoHHbIn Homep
Crpanuua 34 n3 70.

A



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hepe- Buabl
N Paspen Ce- | ns camocTosiTenbHOM ;‘pzcﬂ;b ';g:;%‘;g’_‘
JAucumnnmHbl MecTp| ceme pa6ortbl y
cTpa CTYIEHTOB (B yacax) |aTenbHoOM
P ¥ pabortbl
OdpopmneHune nabopatopHoit paboTbi.
OdpopmneHHa:
2  |nabopaTtQpHas
paborTa.

Tema 15. Tema:
[MpnmMeHeHune
OKMCNUTESbHO-
BOCCTAHOBM- MNMoaroroska K UHTEPaAKTUBHMY OMpocCy
15_TeanblxpeaKuvu7|
B TUTPUMETPUMN.
OcobeHHoCTH
NoCTPOEHUs
KpWBbIX
TUTPOBAHUS.

5 NHTepakTnBHt
onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaumoHHbIn Homep
CrpaHwnua 35 n3 70.

A



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hepe- Buabl
N Paspen Ce- | ns camocTosiTenbHOM ;‘pzcﬂ;b ';g:;%‘;g’_‘
JAucumnnmHbl MecTp| ceme pa6ortbl y
cTpa CTYIEHTOB (B yacax) |aTenbHoOM
P ¥ pabortbl
OdpopmneHune nabopatopHoit paboTbi.
OdpopmneHHa:
2  |nabopaTtQpHas
paborTa.

[MogrotoBka K YCTHOMY Onpocy
Tema 16. Tema:

16 NHoukaTopsbl B 1
‘lokucnuTenbHo-BoC :Ta‘?f-ioravngnuHOM
TUTPOBAHUW.

o YCTHbI
onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaumoHHbIn Homep
CrpaHnua 36 n3 70.

o



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hene- Buabl
N Paspen Ce- | ns CaMoCTOSAITENbHOMN ;‘pzcﬂ;b ';g:g%‘;g’_'
AucumnnmHbl MecTp| ceme paboTbl y
cTpa CTYEeHTOB (B yacax) |aTenbHOMN
pabortbl
OdpopmneHune nabopatopHoit paboTbi.
OdpopmneHHa:
2  |nabopaTtQpHas
paborTa.
noaroToBka K MMCbMEHHOW pa60Te
NnMNCb-
1 MEH-
Tema 17. Tema: H:gma
KOMI'IJ'IeKCI/IMeTpI/Il-IGCKOG P
17.n 3 17
KOMMJjieKCcoHoMeTpu4eckoe
TUTPpOBaHMe.
PeructpaumnoHHbIin HoMep OBAEKTPOHHEH
Crpanunua 37 n3 70. il VHITI Fl EPCHTET

A 5 (1,

o

AHATTAMECKAR CrCTEMA KPY



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hene- Buabl
N Paspen Ce- | nsa CaMOCTOSITeNIbHOM ;‘pzcﬂ;; ';g:g:;g’_'
OucumnnuHbl MmecTp| ceme paboTbl (8 yacax) | aTenbHoit
cTpa CTYLEHTOB paboTl
MNpopaboTka TeopeTM4eckoro MaTepuana
(KOHCNEKTbl NEKUUIA, OCHOBHAS 1
LOMNONHUTENbHAS NuTepartypa) ans
TEeCTUPOBaHUSA Mo MeToaaM KONMMYeCTBEHHOro
aHann3a
Tectu-
1 poBa-
Hue
[MogrotoBka K yCTHOMY Onpocy
Tema 18. Tema: CTHBII
18.|MIHomkatopsb! B 3 18 4 3(;” oc
KOMMNNEKCOHOMETPUN. P
PervcTpaumnoHHblii HoMep SAEKTPOHHBIH
il YHHBEPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby

Crpanunua 38 n3 70. _—— o



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hene- Buapbi
N Paspen Ce- | na CaMoCTOSITENbHOW ;nplgcﬂ;b 'ég':g:gg’_‘
ducumnnmHol MecTp| ceme paboTbi (& uacax) | renomon
CTpa CTYAEHTOB paGoTbl
MOAroTOBKa K KOHTPOJbHON paboTe
Tema 19.
PybexHas
KOHTpONbHas
paboTta no KOHTPONE
19. MeTonam 3 |19 5 Has
KONMYECTBEHHOrO pabota
onpeneneHns
coeaVHEHN
MpopaboTka TeopeTU4eckoro matepuana
(KOHCNEKTbl NEKUWNA, OCHOBHAS 1
NONONHUTENbHAs nuTeparypa) ans
BbINONHEHUS nabopaTopHO (KypCOBOIA)
paboTbl
Tema 20. _
Knaccudpumkaums EOHCI'IeKT
MEeTOO0B aHanmaa. .
Case study EBOVICTBaX
20. (K%ii?)%EH ol 4 1 10  [XuMnyeckumx
cuTyaumm): 0COOEHH)CTSIX
' pasnnyHBIX
rmopoaHanuns i
KOHKPETHOro o
obbekTa

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
CrpaHnua 39 n3 70. il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hene- Buabl
N Paspen Ce- | ns caMmocCTosiTe/IbHOW ;‘pzcﬂ;b ';g:g%‘;g‘_'
,D,VICU.I/II'IHVIHbI MecCTp| ceMme pa60'rb| o
cTpa CTYEeHTOB (B yacax) |aTenbHOMN
pabortbl
MpopaboTka TeopeTMyeckoro Matepuana
(KOHCNEKTbI NEKUWUIA, OCHOBHAS 1
[OMNONHUTENbHAS NUTepartypa)
4 NHTepak uBHE
onpoc
Tema 21.
CnekTpockonuyeckKmne
21.|MeTombl aHanM3a 4 2 MNpopaboTka TEOpPEeTMYECKOro MaTepuana
O6uwas (KOHCNEeKTbl NEeKUUn, OCHOBHAas 1
xapaKTepucTmka DOMONHUTENbHASA NuTeparypa) ans
BbINONHEHUS nabopaTopHO (KypCOBOIA)
paboTbl
OdbopmneHune
8 nabopartQpHoI
paboTbl
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
il VHUBEPCHTET

Crpanunua 40 n3 70.
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AHATVTHHECAAR CHCTE
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Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hepe- Buabl
N Paspen Ce- | ns camocTosiTenbHOM ;‘pzcﬂ;; ';g:g:;g’_‘
,D,VICU.I/II'IHVIHbI MecCTp| ceMme paﬁoTbI (B l-lacax) ATENbHOIA
CcTpa CTYQEeHTOB paﬁoTbl
OdpopmneHune nabopatopHoit paboThbl
Tema 22 0POPMNGHHDIE
ATOMHO-3MUCCHOHHAs Egﬁi”:ﬁgt;'o
CMEeKTPOCKOMUS. o ep et
22.|Crnocobbl 4 | 3 12 [onpeaeny
atomMm3auum. .
YpasHeHMe Ka4eCTBEHHbIV
NomakwnHa-lllaii6e. aHanms
BOL
OdbopmnerHne nabopaTopHoli paboThbl
OdhopMneHHbI
pes3ynbTaThl
KOHKPETHOro
onpeneneHns
4 -
KONMNYECTBEHH
aHanm3
Tema 23. OTAENbHBIX
3 ATOMHo-a6cop6uV|0H|1€ﬂ 4 KOMMOHEHTOB
‘|cnekTpocKkonus
(AAC).
MOAroToBKa K NMCbMEHHoI paboTe
nnCb-
MEH-
4
Has
paboTta
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
B8l VHUBEPCHTET

Crpanunua 41 n3 70.

ARl 5 AN LM HHD AHATK TAHECHAR CHCTE

W K



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

N Paspen Ce-
JAncunnnanHbl mecTp

Hene-
na
ceme
cTpa

Bunpbi
CaMOCTOSITeNIbHOM
paboTbl
CTYyOEHTOB

Tpyno-

(B yacax)

dopmbl

pabortbl

KOHTpONs
eMKOCTb | CaMOCTO-
SiITeNIbHOW

Tema 24.

o4 MonekynsipHas
‘labcopbumnoHHas
CMEeKTPOCKONus.

I/I3yL|eHv|e neKumoHHOro martepuana

Kpatkas
becena

OdbopmneHne nabopaTopHol paboThbl

Odbopmn

SHHbI

pe3ynbTaThl
KONNYECTBEHH
onpeneneHns
OTOENbHBIX
KOMMOHEHTOB
(cTaTncTyeck
obpaboTKa
pes3ynbTaToB)

PernctpaumoHHbIn Homep
Crpanunua 42 n3 70.

KETPOHHBH
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Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hene- Buabl
N Paspen Ce- | ns CaMoCTOSAITENbHOMN ;‘pzcﬂ;b ';g:g%‘;g’_'
,D,VICU.I/IHHVIHbI MecCTp| ceMme pa60'rb| o
cTpa CTYEHTOB (B yacax) |aTenbHOMN
P ¥ pabortbl
OdpopmneHune nabopatopHoit paboThbl
OdpopmneHHa:
4  |nabopaTQpHas
paboTta
Tema 25.
OnTtuManbHble
cnosus
25.Y
0 npoBeneHns 4 6
CNEeKTPOdOTOMETPNYECKNX
N3MepeHni.
NnoOroToBka K NMMCbMeEHHOI paboTe
nnUcCb-
MeH-
4
Had
paboTa

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaumoHHbIn Homep
Crpanuua 43 n3 70.
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Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hepe- Buabi
N Paspen Ce- | ns camocTosiTenbHOM ;‘pzcﬂ;b ';g:;%‘;g’_‘
AducumnnuHel MecTp| ceme pa6ortbl y
cTpa CTYEeHTOB (B yacax) |aTenbHoOMn
pabortbl
OdpopmneHune nabopatopHoit paboThbl
OdpopmneHHa:
4  |nabopartgpHas
paboTta
Tema 27 MonroTtoeka K NCbMEHHO paboTe
OnNeKTpoOXmMMmn4eckye
MeToObl aHannaa.
MMoTeHunomeTpus
27. '
YpaBHeHue 4 7
HepHcta. Tunbl
NHONKATOPHbIX
9NEeKTPOOOB.
NNCb-
MEeH-
4
Has
paboTa
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
B0 VHUBEPCHTET

Crpanunua 44 n3 70.

AR 5 AN LM O
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Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

A 5 (1,

o

dopmbl
Hepe- Buabl

N Paspen Ce- | ns camocTosiTenbHOM ;‘pzcﬂ;; ';g:;%‘;g’_‘
AducumnnuHel MecTp| ceme pa6ortbl y
cTpa CTYEeHTOB (B yacax) |aTenbHoOMn

pabortbl

OdpopmneHune nabopatopHoit paboThbl
Tema 28.
og |/loHocenexTuerbie| , | g g ﬁg@gggﬂ
"lanekTpoabl (MCI).
poabi ( ) paboTta
OdbopmnerHne nabopaTopHoli paboThbl
Tema 29. Case
study (pazbop
KOHKPETHOW
cuTyaumn):

ncnonb3oBaHne Odhopmn
29.[MoH-cenekTuBHbIX | 4 9 10 [nabopartq

SNEeKTPOLOB B paboTa

aHanuse
NPUPOAHbLIX BOL.
[MoTeHumnomeTpunyeckoe
TUTPOBaHME.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanunua 45 n3 70. il VHITI Fl EPCHTET
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dopmbl
Hene- Buabl
N Pasnen Ce- | ns caMocCTosiITeNIbHON ;‘pzcﬂ;b ';g:g%‘;g’_'
,D,VICU.I/II'IHVIHbI MecCTp| ceMme pa60'rb| o
cTpa CTYEHTOB (B yacax) |ATenbHomn
P ¥ pabortbl
OdpopmneHune nabopatopHoit paboThbl
OdpopmneHHa:
4  |nabopaTQpHas
paboTta
MOAroToBKa K MMCbMEHHOI paboTe
Tema 30.
Bonbtamnepometpys
1 nongaporpagous.
30.[lNongporpaduyeckiass 10
BOMHa.
Oundodpy3noHHbIe
TOKMW.
nncb-
MeH-
4 Has
paboTa
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Crpanunua 47 n3 70.
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dopmbl
Hene- Buabl
N Paspen Ce- | ns camocrosﬁenbuoﬁ ;‘pzcﬂ;; ';g:g%‘;g‘_'
,D,VICU.I/IHHVIHbI MecCTp| ceMme paﬁoTbI o
cTpa CTYEeHTOB (B yacax) |aTenbHOMN
pabortbl
OdpopmneHune nabopatopHoit paboThbl
Tema 31.
BonbtamnepomeTphs
Ha TBEpPObIX OdpopmneHHa:
31.|anekTponax. 4 | 11 8 |nabopatgpHas
Xummyeckm paboTta
MoAnpULVpPOBaHHbBIE
3NEeKTPOoabl.
OdbopmnerHne nabopaTopHoi paboThbl
Tema 32.
NHBepcroHHas
BONbTaMMNepoMeTpUYS.
Moaynsuns OdbopMmneHHa:
32.[noTeHumana kak 4 12 10 [nabopaTtgpHas
cnocob paboTa
MOBbIWEHNS
4yBCTBUTENBHOCTM
BO/IbTAMMNEPOMETPUYM.
PervcTpaumnoHHblii HoMep OBAEKTPOHHBIH
Bl VHUBEPCHTET

W K
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dopmbl
Hene- Buabl
N Paspen Ce- | ns CaMoCTOSAITENbHOMN ;‘pzcﬂ;b ';g:g%‘;g’_'
,D,I/ICUMHHVIHbI MecCTp| ceMme paﬁoTbI (B l-|acax) ATeNbHOM
CcTpa CTYQEeHTOB paﬁoTbl
MoarotoBka Kk NMMCbMEHHOW paboTe
Tema 33. n1cb-
Xpomarorpadgous. MEH-
33. MpyHUMNbI 4118 4 Has
mMeToa. paboTta
Odbopmnerne nabopaTopHol paboThbl
Tema 34.
Xpomatorpagoumyeckue
COpPOEHThI, X
Knaccudpmkaums.
KonnyecTtBeHHbIN
OMHECTBEHHDI OdbopMmneHHa:
N Ka4eCTBEHHbIN
34. AHANN C 4 | 14 8 nabopatgpHas
NMOMOLLbIO pabota
TOHKOC/TOMHOM
Xpomartorpadun.
BymaxHas
Xpomartorpadus.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumoHHbIn Homep
Crpanunua 48 n3 70.

BAE
il YHH

AR 5 AN LM O



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MeasHuesa 3.11.

dopmbl
Hene- Buabl
N Paspen Ce- | ns caMmocCTosiTe/IbHOW ;‘pzcﬂ;b ';g:g:;g‘_'
,D,VICU.I/IHHVIHbI MecCTp| ceMme paﬁoTbI o
cTpa CTYEHTOB (B yacax) |aTenbHOMN
P ¥ pabortbl
OdpopmneHune nabopatopHoit paboThbl
Tema 35. a30- n
BbICOK KTUBHAS
cokoacpepe a OdpopmneHHa:
35.[KUAKOCTHA 4 | 15 8 [nabopatgpHas
"IXpomartorpadus. aboTa
HetekTopbl B P
Xpomarorpadum.
Tema 36. Obwas
XapaktepucTuka
MHCTPYMEHTaNbHbIN 3y4eHune nekunmoHHoro marepuana
MEeTOLOB aHannaa.
Kputepuu Boibopa
n
TEXHNKO-3KOHOMNYECKAS Kpatkas
36. %4 16 4
oLeHkKa becena
WNHCTPYMEHTalbHbI
METOLOB aHanusa
(kpyrnbiia cTon ¢
npusneYyeHnem
BEOYLLMX
cneumnanncTos).
MOAroTOBKa K KOHTPOMbHON paboTe
Tema 37. KOHTpOng-
37.|KoHTponbHas 4 17 4 Has
paboTa paboTa
Ntoro 216

5. Obpa3oBatenibHble TEXHONIOTUK, BK/IKOYaA UHTEepaKTUBHblie POpMbl 00yUeHuUs
Yactb 1.

- KOMMbIOTEPHbIE NPE3eHTaUNN NEKLWIA;

- MHTEPAaKTMBHbIA ONpPOC No pasaenam 1-17 Ha nekumsax N Ha NPaKTUYECKMX 3aHATUAX;
- pa3bop KOHKPETHbIX BOMPOCOB NOCNe UHTEPAKTUBHOMO ONPOCa;

- pa3bop KOHKPETHOW cuTyaumn no paspeny 10 (akcTpakums B BUAE BHYTPUKOMIMIEKCHbBIX
COEeOVHEHWN)

- IporpamMMHbIn naket ons tectuposaHns Analex 2009.
YacTtb 2:
- KOMMbIOTEPHbIE NPEe3eHTauumn NekKuuni;
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- UHTEpPaKTMBHbIN onpoc no pasgenam 1-6, 10-12, 13-15.

- Case study (pa3bop KOHKpeTHoW cutyaumn) no pasaeny 9 (Mcnonb3oBaHNE MOH-CENEKTUBHBIX
9NEeKTPOA0B B aHanM3e NnpupoaHbIX BO)

- KOMMbIOTEPHOE TECTUPOBAHME NO pasaenam "OMUCCUOHHAA OOTOMETPUS NNaMeHn n
aToMHO-abcopbumoHHas cnektpockonus", "Bonbtamnepometpus”, "MoteHumnometpus”.

- KPYrnbliA CTON C NPUBNEYEHNEM BeAyLWMX CNeunanMcToB B 06nacTy aKooro-aHanmTm4yeckoro
KOHTpons no pasaeny 16 "Obwas xapakTepucTka MHCTPYMeHTalbHbIX METOA0B aHannaa. Kputepun
Bblbopa 1 TEXHMKO-9KOHOMMYECKAs OLieHKa MHCTPYMEHTaIbHbIX METOA0B aHann3a"

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

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

Kpatkas 6ecena , npuMepHble BONPOCHI:

Bonpochkl ans obcyxaeHns: Ponb AX B pa3Butum Opyrux eCTeCTBEHHbIX Hayk (6uonorum, reonoruu,
MeOVLMHbBI 1 4p.) U Apyrnx pasnenos xumun. MHoroobpasve 06bekTOB XMMUYECKOro aHannaa: Boapbl,
MoYBbl, BO31yX, IEKAPCTBEHHbIE Mpernaparbl, FOPHbIE NOPOLbl, HEPTENPOOYKThI, CMaBbl.
CoBpeMmeHHoe onpeaeneHune "AHanMTUYECKON XMMUN": OCHOBHbIE MOMEHTbI. AHANUTMYECKAa XUMNS U
XmMmunyeckuin aHanna. CoyetaHue (pyHOoaMeHTanbHoro U NpUKNagHoro acnekTos.

OdbopMneHHas nabopaTtopHas paboTa. , NpUMepHbIe BOMPOCHI:
Ob6cyxaeHve pesynbtaTtoB nabopaTopHoi paboTbl. PaccMoTpeHre NpuymH NosSiBNEHMS OWNOOK.

Tema 2. Tema: MeTtoabl uaeHTUMKaLUKN, pa3peneHus u o6HapyXeHUs BeLLecTB
(kayecTBEHHbIV aHaNM3 M ero posib B pa3BUTUUN €CTEeCTBO3HaHUS).

KpaTtkas 6ecena , npuMepHble BONPOCHI:

Bonpocbl ons obcyxaeHns: KayeCTBEHHbI aHanM3 1 ero COBPEMEHHOE HaMOIHEHWE: METOAbI
pasneneHns n obHapyXeHns KaTMOHOB U aHNOHOB. AHANN3 HEOPraHWYECKUX U OPraHNYecKmx
BewecTs. PasnunyHble knaccmgomkaumm noHoB. eTtannsaumnsa KMCnoTHO-OCHOBHOM Knaccudukaumm
KaTuoHoB U cBA3b ¢ Nepuogundeckon cuctemon [.N.MeHgeneesa.

OdpopmneHHas nabopaTtopHas paboTa. , NpUMepHbIe BONPOCHI:
ObcyxneHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMOTpeHre NpUYnH NosiBNEHNs owmnboK.

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

OdbopMmneHHas nabopaTtopHas paboTa. , NpUMepHbIe BOMPOCHI:
ObcyxaeHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMOTpeHre NPUYnH NOSIBAEHNS OWMBOOK.
YCTHbIA ONPOC , NPMMEPHbIE BOMPOChHI:

BOﬂpOCbI - CUNbHble N cnabble KUCNOThI U OCHOBaHUA, KOHCTAHTA 1 CTeneHb gunccounaunmn cnabbix
ANEKTPOJINTOB. 3akoH pa36aBneH|/|9| OctBanbpa. CesA3b MeXx.ay CBOMCTBaMn NOHOB, CTpOEeHnem
aTOMOB 1 MONOXEeHNEM B I'IGpI/IO,EI,I/I'-IGCKOVI cucteme anemeHToB. Baanmonencteue ¢
paCTBOpVITeJ'IeM.TI/II'IbI peaKLI,VII7I npuMeHsemMble B aHannUTN4ecKom XMMNKU - aHanUTN4eckme
BO3MOXHOCTHU. peakuunmn |/|36V|paTeanb|e, CeneKkTnBHbIe, rpynnosble.

Tema 4. Tema: COBpeMeHHbIe npeacraeneHNsa o KUCnotax 1 oCHoBaHUSAX. HPOTOHVITI/I‘-IeCKaSI
Teopust KNCNnoT n OCHOBaHUMN.

KONNOKBUYM , NMpUMEepPHbIE BOMPOCHI:
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Tema: "PaBHOBecKS B pacTBopax KMCnoT n ocHoBaHuin" 1./13MeHeHne npencrasneHnin o kKucnoTtax u
ocHoBaHusx. Nctopnyecknii acnekT. KnucnopogHole 1 6e3kncnopogHsie teopuu. 2. Teopus
AppeHuyca, Kak npuMep NepBoi Hay4YHOM TEOPUM KUCOT 1 OCHOBAHWIA. 3HA4YeHne Teopun
AppeHunyca ansg passutus NpenctaBneHnin o KUCIOTHO-OCHOBHbIX paBHOBECUSAX B pacTBopax.
Mpeumywectea n HepocTtaTkn. 3.Teopus Jlbtonca n ee 3Ha4eHne 0N OpraHNY4eCcKom XMMmn.

4. Teopus YcaHoBMYa, OCTOMHCTBA U HegocTaTku. 5.OCHOBHbIE NONOXEHNS TEOPUN
bpeHcTena-Jloypu. 6.BbiBoabl 3 Teopumn bpeHctena-Jloypu. 7.[MpnuMepbl KNCNOT 1 OCHOBAHWIA MO
BpeHcTeny. 8. Y1o Takoe peakuumn rugponmsa no bpeHcteny? 9. Yto Takoe peakuum
HenTpannaaumm no bpeHcteny? 10. CunbHbie 1 cnabble aNeKTPONUTLI.

OdpopMmneHHas nabopaTtopHas paboTa. , NpUMepHbIe BOMPOCHI:
Ob6cyxaeHve pesynbtaTtoB nabopatopHoi paboTbl. PaccMOTpeHre NpUYnH NOSIBEHNS OWMBOOK.
nMcbMeHHas paboTa , NprMepHble BOMPOCHI:

Tema: PaBHOBecKe B roMOreHHbIX cuctemax Bonpochl:loMoreHHble paBHOBeCUS. 3aKOH AeACTBUS
Macc 1 CNneacTBUS U3 HEro, rpaHuLbl ero NPUMEHNMOCTU. DNEKTPoONMTUYecKas amccoumaums,
cunbHble 1 cnabble anekTponuTbl. MpoTonuTnyeckas Teopms KUCNOT U OCHOBaHWA. KOHCTaHTa u
cTeneHb anccoumaumm cnabbix aNeKTPONNToB. AKTUBHOCTb, KOIGMULNEHT aKTUBHOCTU, MOHHAS
cuna. loHHoe npounseeneHve Boabl, pH. ['voponna coner (B3amMmogencTeme 3apsXeHHbIX KUCNOoT U
ocHoBaHui no bpeHcteny ¢ Bogoi). Bsanmogencteme Mexay pactsopamm KMCNOT U OCHOBaHWIA.
Tema 5. Tema: BydbepHble pacTBOpbl U UX CBOUCTBA.

KONINOKBUYM , NPMMEPHbIE BOMPOCHI:

Bonpochkl ans konnoksuyma: Obwee noHsTne o 6ydpepHbix pacTeopax. Mpumepbl BycdhepHbix
pactBopoB. OcobeHHOCTU 1 cBOMCTBA BydpepHbIX pacTBopoB, YpaBHeHMe ["eHOepcoHa-Xaccenbbaxa.
3asuncmmocTb pH BydbepHbIx pacTBOPOB OT Pa3NnyHbIX PaKTOpPOB.BydepHas eMKoCTb pacTBOPOB.
3aBMCMMOCTb BydoepHOIi EMKOCTM OT pasnnyHbix doakTopos. ObnapatoT N 6ydpepHbIM AEACTBUEM
pacTBOPbl CUNbHbIX KUCAOT U OCHOBaHWUA? A aMUHOKUCAOTbI?

OdbopmneHHas nabopatopHas pabota. , NpUMepHble BOMPOCHI:

ObcyxaeHne pe3ynbtaTtoB nabopaTopHoi paboTbl. PaccMoTpeHre NpuymH NosSiBNEHMS OWNOOoK.
Tema 6. Tema: PacueTtbl pH B pacTBOpax KMCNOT U OCHOBaHUW. Y4YeT auccouuvauimm Boabl.
VIHTepakTMBHbIA ONpPOC , NPUMEpPHbIE BOMPOCHI:

Bonpocebl: Kak BnusieT npupofa pacTBopuTeNs Ha Cuy KUCNOT 1 OCHOBaHUIA? B kakmx cnyyasx
HeobX0AMMO yYnTbIBATbL ANCCOLMALMIO pacTBOPUTENS Npu pacyeTe pH B cnyyae CunbHbIX U cnabbix
anekTponutoB? Kakne BenuymHbl cnenyet ydnTbiBaTh Npu pacyete pH B aTmux cnyyasx?
Onpenenexve pH pacTBOPOB KUCMbIX CONENA.

OdgpopmreHHas nabopaTtopHas paboTa. , NPUMepHbIe BONPOCHI:
ObcyxneHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMoTpeHre NprUYnH NosiBNEeHNs owmnbok.

Tema 7. Tema: 3aBUCUMOCTb KOHLLEHTpaLMM aHUOHOB cnabbix KUcnot ot pH. Ouarpammbl
pacnpeneneHus.

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

Bonpocbl: Yto Takoe MonbHas 0ons ons 0gHOOCHOBHOW KMCNOThI? YTo Takoe MonbHas nonsa ons
LBYXOCHOBHOW KMCNOThbl? OLEHUTb MOMbHYO OO0 aHNOHA OAHOOCHOBHbIX ((PTOPMCTOBOAOPOAHAS
KMUcnoTa ) U ABYXOCHOBHbIX KAC/OT (CEPOBOAOPOAHAS KNCNOTA) B KOHKPETHBIX YCNOBUSX B
3aBMCUMOCTM OT NPUPObl KUCNOTbl Mnn ocHoBaHus (pH, pK). OnpeneneHne KOHLEHTpaLUN aHUOHOB
B 3aBMCcUMOCTM OT pH pacteopoB 1 pK KUCNOTbI.

Tema 8. Tema: XuMuyeckoe paBHoBecue B reTeporeHHbIX cucremax. PasHosecue B
HacCbILLLEHHbIX pacTBOpax ManopacTBOPUMbIX COeAMHEHNIA. COe AUHEHUN.

NHTepakTUBHbI ONPOC , TPUMEPHbIE BONPOCHI:
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Bonpochbl: npenctaeBneHns o reTeporeHHbIX cuctemax. HacbllweHHble 1 NepechlWweHHbIe PacTBOpbI.
YTto Takoe TepMOAMHAMNYECKME N KOHLEHTPALMOHHbIE KOHCTAHTbl PACTBOPUMOCTM (Npon3BeaeHne
pactBopuMocCTL)? Ha3oBMTeE YCNOBMS KONMYECTBEHHOMO OCaXAEHUS U pasneneHns noHos. Kak
BAMsieT pH Ha pacTBOPMMOCTb ManopacTBOPUMbIX COEANHEHMIN? Kakre dhakTopbl ele BAMSOT Ha
PacTBOPMMOCTb 0CaAKOB? BnusiHne KOHKYPEHTHbIX peakuuii Ha pacTBOPMMOCTb 0cankoB. Moyemy ¢
N3MEHEHMEM NOHHOIN CUNbl PACTBOPOB MEHSIETCS PACTBOPUMOCTb BELLECTB?

OdpopMneHHas nabopaTtopHas paboTa. , NpUMepHble BOMPOCHI:
ObcyxaeHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMOTpeHre NPUYnH NOSIBEHNS OWMOOK.

Tema 9. Tema: Peakuum komnnekcoobpa3oBaHUs U TUMbl KOMMJIEKCHbIX COe AMHEHUN,
Mcnonb3yemble B aHaNUTUYeCKUX Lensix. PaBHoBecus B pacTBopax KOMMIEKCHbIX
coeguHeHun. MpuHuun XMKO.

OdbopMneHHas nabopaTtopHas paboTa. , NpUMepPHbIe BOMPOCHI:
Ob6cyxaeHve pe3ynbtaTtoB nabopaTopHoit paboTbl. PaccMoTpeHne NpuymH NoSIBNEHMS OWNOOK.
nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

Bonpocbi:Kakne Trnbl KOMMAEKCHbIX COeAMHEHWNIA NCNONb3YIOTCS B aHANUTUYECKUX Lensax?
XapakTepucTrkmn npoLecca KoMnIekcoobpasoBaHms: yHLMS 3aKOMMNNEKCOBAHHOCTA 1 ee
MaTtemaTunyeckoe BbipaxeHue. Kak Bnusiet pH Ha paBHoBecre peakLmii KoMnnekcoobpasoBaHums -
YCIIOBHbIE€ KOHCTaHTbl YCTON4MBOCTU. [TOHATME O MONBbHOW O0/e KOMMIEKCOB: 3aBUCUMOCTb OT
pasnnyHbIX BENMNYNH. BbipaxeHne paBHOBECHbIX KOHLEHTpaUUn KoMriekca, noHa
MeTanna-komnnekcoobpasosatens, nuranna. 3aganve: NpuesennTte npyMepbl U3 CBOEN NPaKTUKM
NPUMEHEHNSI KOMMNEKCHbIX COeAMHEHWNA 06pa3oBaHHbIX Mo npuHumny XMKO.

TecTnpoeaHue , npmMMepHblie BOMpOChl:

TecTnpoBaHne No MeToAam ka4yecTBeHHoro aHanunaa. Mpumepsl Tectos: 1. [pobHbIM aHanM30oM
Ha3blBaeTCs 0bHapy>XeHne NOHOB B MCCNELYEMOM PAaCTBOPE - C MOMOLbIO CNeLMNIeckmx u
n3bmpatenbHbIX PeareHToB - C NMOMOLLbIO FPYMNMNOBbIX PEAreHTOB - C MOMOLBIO FPYMMNOBbLIX PEAreHTOB C
nocnenyrowmnm NCNonb30BaHNEM 4515 MAEHTUAMKALUN KOHKPETHOrO MoHa Cneumnduyeckux u
n30bmpatenbHbIX PeareHToB - C NMOMOLLbIO CreunanbHbiX METOANYECKNX NPUEMOB 2.
KuncnoTHo-oCcHOBHas knaccugomkaums KaTMoHOB OCHOBaHa Ha: - CMoCOOHOCTM UX COeANHEHWIA
B3aVIMOLENCTBOBaTb C CUNbHBIMK 1 CnabbiMy KUCNOTaMu U OCHOBAHUSIMU C OAVNHAKOBbBIM 3G0CDEKTOM -
CMoCcOBHOCTM NX COEANHEHWIA B3aMOLENCTBOBATb C CONSIMUA (DOCCPOPHON KMCNOTbI C OANHAKOBbBIM
30pdPEeKTOM - CMOCOHHOCTN UX COeAMHEHWIA 0ANHAKOBLIM 0OPa30M B3aUMOAENCTBOBATL C
KapboHaTaMu B KACNbIX U WEeNOYHbIX cpeaax - CnocobHOCTM UX COeANHEHNI 0ANHAKOBLIM 06pa3oMm
B3aVMOLENCTBOBATb C CyNbdomAamu B KUCTbIX U WeNnoYHbIX cpenax 3. K pacteopy, comepxatemy
katunoHbl IV-VI aHanmTtnyeckmx rpynn, npununm B n3beitke pactsop NaOH, a 3atem - nabbitok
ammumaka. B ocanke octaHytcs - katuoHbl V rpynnbl - KaTuoHbl 1V rpynnbl - katnoHbl VI rpynnb -
Hukakue. [lpyrne Tembl ons TectnpoBaHms: 5. CunbHble 1 cnabble KUCNOTbl U OCHOBAHWS, KOHCTaHTa
N cTeneHb anccoumaunn cnabbix anekTponutoB. 6. OBWHOCTL U pa3nnyme Teopuin AppeHuyca u
BbpeHcTtena - Jloypu. 7. PaBHOBecue B roMOreHHbIx cuctemax. BnuaHue pactesoputeneii. 8.
PaBHOBecwue B reTeporeHHbIx CucTemMax, BInsHne KOHKypUpYyoWwmx peakunin. 9. pasHosecue B
pacTBOpax KOMMAEKCHbIX coeamHeHni. ObpasoBaHme KOMMNIEKCHbBIX COeANHEHWIA MO NPUHLMMY
XMKO. 10. 3aBMCMMOCTb MOMbHbIX AONEN KUCNOT U OCHOBAHUIA OT PasnnyHbIX 0akTOpPOB.
Hunarpammbl pacnpeneneHus.

Tema 10. Tema: SKcTpakuus, Kak MeTon pa3aeneHusl U KOHLeHTpuposaHus. Teopusi
9KCTPaKLMOHHbIX NPOLLeCCOB.

KONNoOKBUYM , MpUMEpPHbIE BOMPOCHI:
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Tema "OKCTPaKUMOHHbIE MPOLECCHI B aHanUTn4yeckon xumMmmn” 1.MoHATme 06 akctpakuun. CywHoOCTb
"XWOKOCTb-XMOKOCTHON" 9KCTpaKLUMN, Kak OQHOro N3 BapmMaHToB aKcTpakumun. 2.Mpouecchl (3aKoH)
pacnpeneneHus onpenensemMoro BelwecTsa Mexay AByMS HECMELNBAWNMNCS XNOKOCTAMN.
3.0OCHOBHbIe xapakTepuctTuyeckmne napameTpbl NpoLecca SKCTpakuun: KOHCTaHTa pacnpeneneHus,
KO3goomuUMEHT pacnpeneneHns. 4.3aBMCUMOCTb KOIhpULIMEHTa pacnpefeneHns oT pasnuyHbix
oakTopOoB. 5.YCnoBms skCTpakumm HeoOpraHMyeckmnx N opraHn4eckux coeanHeHnin. MNMpupona un
XapakTepucTuka sKcTpareHToB. PasgeneHve aneMeHToB METOLOM aKCTpakumn. PeakcTpakums.
OCHOBHblE OpraHnyeckue peareHTbl U pacTBOPUTENUN, UCMONb3yeMble NS pa3feneHns NoHOB
METOO0M 3KCTpaKumun. 6.9KCTpakuUms B BUAE KOMMIEKCHbIX COeauHEHWIA. 7.CTeneHb 3BNEYEHNS 1
€e 3aBMCMMOCTb OT KO3PULMEHTA pacnpeneneHns  COOTHOWEHUS 06 EMOB ABYX
HecMewwmnBawwmxcs gaas. 8.PasnnyHbie knaccumkaumm sKCTPakLUNOHHbBIX NPOLLECCOB: Mo
MCNONb3YEMOMY 3KCTPareHTy, No cnocoby NpoBeAeHNs 3KCTPaKLUM, MO TUMY 3KCTParnpyembix
coeauHeHunn. 9.dakTopsbl, BAUSIOWME HA 3PIEKTUBHOCTb SKCTPakuun. MNMpumepbl SKCTPaKLNOHHBbIX
pasgeneHunin. 10.AHannTnyeckmne BO3MOXHOCTN KOHLEHTPUPOBAHUS MPU SKCTPaKLUMK.

OdpopMmneHHas nabopaTtopHas paboTa. , NpUMepHbIe BOMPOCHI:
ObcyxaeHve pesynbtaTtoB nabopatopHoi paboTbl. PaccMOTpeHre NpUYnH NOSIBEHNS OWMOOK.

Tema 11. Py6exHasi KOHTponbHasi paboTta no Metogam pa3geneHus, naeHTuuKaumum u
obOHapyXeHUsi BeLLLecTB

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

KoHponbHas pabota no Metoaam aeHTMUKauum, pa3neneHns n 0bHapyXeHns B aHannMTU4eCKom
xvmMuu. 1. VicnbiTyembli pacTBOp COAEPXMUT MOHbI 2NIOMUHNSA, LWMHKA, MapraHua, MarHus n xenesa
(). K pactBopy nobaBneH xnopua aMMoHMs 1 ammmak. Kakos 6ynet coctae ocanka? Kakme MoHbl 1
B KAKOM BMae OCTaHyTCs B pacTBope? Hanuwute ypaBHeHns peakuuin. 2.B 1 nutpe Boabl
pacteopsietcst 0.11 Mr 6pommaa cepebpa. Boiuncnnte KS AgBr. Boinaget nn ocanok AgBr npu
Lhemcnamm 0.01 M pacteopom KBr Ha ammmayHblin pacteop, cogepxawmin 10-3 M Ag(NH3)2+

2=2.5[1107) n 0.1 M NH3? 3. Ckonbko r KOH Heobxoaumo fobasutb k 100 Ma 0.2 M pacteopa
KH2PO4 ons nonyvexms 6ydgpepHoro pacteopa ¢ pH=8? (pK1=2.15, pK2=7.21, pK3=12.3). 4. K
pacTBOpY Conv KaaMms ¢ KoHueHTpaumei 0.01 M nobasunm 0.1 M ammmak. Paccuutainte gonto
Komnnekca, npeobnanatouero B faHHoM pacTteope? (KoHcTaHTa ycToiumBocTy 1
-(Cd(NH3)2+)=3.24.102, koHcTaHTa ycton4msoctn 2(Cd(NH3)22+)=2.95.104,koHCTaHTa
yctonymsocTn 3(Cd(NH3)32+)=5.89.105,koHcTaHTa yctonumsoctn 4 (Cd(NH3)42+)=3.63.106). 5. K
30 mn 0,075 M goocchopHoi kucnoTel nobaeneHo 15 mn 0,15 M pacteopa eakoro kanusi. Haintu pH
nony4eHHoro pacteopa. 6.Bbinaget nu ocapnok Ni(OH)2,, ecnu k 0,2 M pacTBopy xnopuaa HUKens
no6asutb 1,08 M pacteop ammmaka? K(NH3) = 1,8 -10-5; K ([Ni(NH3)4]2+) = 6,3-107; Ks (Ni(OH)2) =
6,3.10-16. 7. MeToabl pasneneHns B aHanMTnyeckom xmmun. lNpumeHeHre peakumin ocaxneHus,
MacKMpoBaHWs, AUCTUANALMK. IKCTpakums. CywHOCTb MeToAa 1 KONMYECTBEHHbIE XapakTepUCTUKMN.
8. KnucnoTtHo-ocHoBHOe TuTpoBaHue. Kpreble TUTpoBaHus. IameHeHne pH B npouecce TMTpoBaHuS.
3aBuncmMocTb ckayvka pH 0T pasnuyHbix oakTopoB. Beibop nHavkaropa. 9. [lns onpeaeneHus
cynbouTa HaTpUa B TEXHNYECKOM npenapare B3ATa HaBecka, pasHasa 0,2500 r n pactBopeHa B BOLE.
K nony4eHHomy pacTeopy nobaeneHo 50,00 mn 0,1000 H pacTBopa noaa, n3bblToK KOTOPOro
oTTnTposaH 20,0 Mn pacteopa TMocynbdpaTta HaTpus ¢ TMTPOM rno meaun paeHbiM 0,006300 r/mn.
MpueeaunTe xon pacyeta cogepxaHus Na2SO3 B uccnegyemom obpasue. 10.Peakuun ocaxneHus B
MeToLax pasgeneHus u ngeHTnukaumm.

Tema 12. Tema: MeTponornyeckue ocHOBbl KONIM4eCTBEHHOro aHanu3sa. CnyyanHbie u
cucTemaTuyeckue norpeLlHoCcTu.

OdgpopmneHHas nabopaTtopHas paboTa. , NPUMepHbIe BONPOCHI:
ObcyxneHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMoOTpeHre NprUYnH NosiBNEHNS OWnBboK.
YCTHbIA ONPOC , NPMMEPHbIE BOMPOChHI:

BOHpOCbII Y10 Takoe cucrematnyeckme u cnyqa|7|Hb|e norpewHoCTn, 4HeM OHU oTnnyatotca? Kakme
norpewHoCTn MOryT MMeTb MEeCTO Npwn NpUroToessieHN pacTtBopoB C TOYHOW KOHLleHTpaLlVIeVI? Kak
MO>XHO BbISBUTb npomaxm? [MoHsaTME O cpenHeM peaynbtarte, aqucnepcun, cCtagapTHOM OTKINIOHEHUN
cpenHero pe3ynbtarta, 4OBEPUTEIbHOM UHTEpPBAe. MoHsATMEe 06 NCTUHHOM pe3ynbTaTte. AbcontoTHas
N OTHOCUTENbHAA NOrpewHoOCTN.

Tema 13. Tema: TutpuMeTpmuyeckue MeToabl aHann3a: OCHOBHbIe MOHATUSA. [epBUYHBbIE U
BTOPUYHbIE CTaHOApPThI.
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KoHcnekTbl , NprMepHble BOMPOCHI:

Pasbop KOHCMEKTOB CTyAeHTOB Ha TeMy "lpuroToBneHNE PpacTBOPOB 1 pa3nnyHbie CrNocobbl
BblpaXXeHMs KOHLEeHTpaumii", pasbop 3anay Ha NPUroToBNEHNE PACTBOPOB.

OdbopMmneHHas nabopaTtopHasi paboTa. , NpUMepPHbIe BOMPOCHI:
ObcyxneHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMoTpeHre NpUYnH NosiBNEeHNs oWmnoboK.
nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

OCHOBbI TUTPMMETPMYECKOro MeToaa aHannaa. Knaccndmkaums TMTpumMeTpmyecknx MeToLoB.
TpeboBaHus, NpenbsaBIsSeEMbIe K peakunsM B TUTPUMETPUYECKOM aHannae. Buapl TMTpumeTpryeckux
onpeneneHunii (Npsimoe, obpatHoe, MeTon 3amelieHunst). Cnocobbl BblpakeHWs KOHLEHTpaLNK
pacTBOpPOB B TUTPUMeTpUN. CTaHOAPTHbIE PACTBOPbI, UX NPUroTOBNEHUE. [epBNYHbIE N BTOPUYHbIE
cTaHapTbl. BeluncneHns B TMTpMMETpMYECKOM aHannae. BocnponssoammocTb U NpaBunbHOCTb
pe3ynbtatoB. [pyMeHeHe MeToAa MaTeMaTMYeCcKor CTaTUCTNKX Ansi 06paboTku pesynbTaToB
aHanmaa.

Tema 14. Tema: NMocTpoeHne KpUBbIX TUTPOBaHUA: obLme noaxoabl. KNCNOTHO-OCHOBHOE
TUTpOoBaHMe. KNCNOTHO-OCHOBHbIE MHAMKATOPbI.

NabopatopHas paboTa, onMcaHne n NOCTPOEHHbIE KPUBbIE TUTPOBAHMS , MPUMEPHbIE BOMPOCHI:
Ob6cyxaeHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMOTpeHre NpuyYnH NOSBNEHNS OWMBOOK.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

Bonpocbl: TutpumMeTpuyeckmii meton aHannaa. OcobeHHOCTM NPOBEAEHUS KNCNOTHO-OCHOBHOIO
TUTPOBaHWS. Buabl TUTPUMETpMYECKMX onpenenennii (npsimoe, obpaTtHoe, MeTOL 3aMeLLeHMs).
BbluncneHune pH pacTtBopoB npu TUTPOBAHUN CUMbHBIX U cnabbix KUCNOT 1 ocHoBaHWiA. KpnBble
TUTPOBAHWS: XapakTEPUCTUYECKME TOYKN Ha KPMBbIX, 06wmin noaxon. OCHOBHbIE BAIbI
KMCNOTHO-OCHOBHbIX MHAMKATOPOB. Teopust nHamkatopos. Beibop nHankatopa. ViIHonkatopHble
ownbkn. TuTpoBaHWe MHOFOOCHOBHbIX KMCOT M UX conei. Bo3MOXHOCTb TUTPOBaHMS CMecel
KMUCNOT, OCHOBAHWN, COnen.

Tema 15. Tema: MpuMeHeHMe OKUCAUTENbHO-BOCCTAHOBUTENbHbIX peakLui B TMTPUMETpUM.
Oco6eHHOCTM NOCTPOEHUSI KPUBbLIX TUTPOBAHUS.
NHTepakTuBHbIA ONpoc , NPUMEpPHbIE BONPOCHI:

Bonpochkl: OTnnuntenbHble 0CO6EHHOCTN OKUCINTENbHO-BOCCTAHOBUTENbHBIX PeakLuii, CXOACTBO C
KMCNOTHO-OCHOBHbIMU peakumsaMu. B yeM pasHuua mexay ctaHaapTHbIM, (OOPMabHbIM U
CMelaHHbIM noTeHumanammn? dakTopbl BANSIOWMNE HA BEIMYUHY OKUCIUTENBHO-BOCCTAHOBUTENBHOIO
noTteHumana.OK1CNnTeNnbHO-BOCCTAHOBUTENbHOE TUTPOBaHNe. KOHCTaHTbl paBHOBECUS
OKMCNUTENIbHO-BOCCTAHOBUTENbHbLIX peakumii. 3aBUCMMOCTb OKUCINTENBHO-BOCCTAHOBUTENBHOIO
noTeHumana oT pasfnyHblX doakTopoB.. [ocTpoeHne KpuBbIX TUTPOBaHUS. MeToabl onpeaeneHus
KOHEYHOW TOYKM TUTPOBaHUS. He3aBNCMMOCTb OT KOHLIEHTpaLMM ONpenensieMoro BelwecTsa
BENMYMHbI cayka NOTEHLMAN0B - OTINYNTENbHAs 0COBEHHOCTb OKUCINTENIbHO-BOCCTAHOBUTENIbHOMO
TUTPOBaHuS. [pyrne ocCoOBEHHOCTM NOCTPOEHNS KPUBBIX OKMCIUTENbHO-BOCCTAHOBUTENBHOMO
TUTPOBAHWS.

OdbopmneHHas nabopatopHas paboTa. , NpUMepHble BOMPOCHI:

O6cyxaeHne pe3ynbTaTtoB nabopaTopHoit paboTtbl. PaccMoTpeHre NpuymH NOSIBNEHNS OWKOOK.
Tema 16. Tema: UHpuKaTopbl B OKUCIUTENIbHO-BOCCTAaHOBUTE/IbHOM TUTPOBaHUW.
OdpopmneHHas nabopaTtopHas paboTa. , NpUMepHbIE BONPOCHI:

Ob6cyxaeHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMOTpeHre NpUYnH NOSIBNEHNS OWMOOK.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Knaccndgomkaums okucnmTenbHO-BOCCTAaHOBUTENbHbBIX UHANKATOPOB: MCTUHHBIE MHAUKATOPLI 1
cneundguyeckne. besnmHankaTopHOe OKMCANTENBHO-BOCCTAHOBUTENBHOE TUTPOBaHME. VIaMeHeHne
OKpacku UHOMKATOPOB B 3aBMCMMOCTM OT NoTeHumana cucteMbl. IHTepBan nepexona okpacku
NHAMKATOPOB. JMEHNNAMUH - KaK NPUMEP UCTUHHOIO OKUCUTENbHO-BOCCTAHOBUTENIbHOMO
nHamkatopa. B kakux ycnoBmsix BO3MOXHO NPUMEHEHNE TakKUX MHANKATOPOB?

Tema 17. Tema: KomnnekcumeTpmnyeckoe N KOMMIEKCOHOMETpUYecKoe TUTpoBaHue.
OdpopMneHHas nabopaTtopHas paboTa. , NpUMepHble BOMPOCHI:
ObcyxaeHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMOTpeHre NpUYnH NosIBEHNS ownbok
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nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

B03MOXHOCTV NPUMEHEHNS peakumii KOMNIekcoobpa3oBaHns B TUTPUMETPUYECKOM aHaNN3E.
MpuMepbl TUTPOBaHWUIA HeopraHnyeckuMmn peareHTamu. Kakum tpeboBaHMsAM OOMKHbI OTBEYATD
peakunm komnnekcoobpasoBaHus ons TuTpumeTpmumn? OCHOBHblE 3aKOHOMEPHOCTY
KOMMNIEKCOHOMETPUYECKOrO TUTPOBAHUSA. AMUHOMNONMKAPOOHOBBIE KMCNOTbI (KOMMIEKCOHbI) Kak
TUTPaHTbl. Kakme oTnynTenbHble CBOMCTBA MMeeT KomnnekcoH 1117 CtpoeHre v cBoicTBa
KOMMEKCHbIX COEANHEHNIA C MOHAMMN METANNOB. YCNOBHbIE KOHCTAHTbI YCTONYMBOCTM KOMMIEKCOB C
KoMmnnekcoHamu. MocTpoeHne KpuBbIX TUTPOBAHMS, BbIBOLbI,KOTOPbIE MOXHO CAenaTtb Ha KX
OCHOBaHWW. AHANIMTNYECKME BOBMOXHOCTM KOMMNIEKCOHOMETPUYECKOrO TUTPOBAHMS: NPSIMOE
TUTPOBaHNE, 0bpaTHoOe, TUTPOBAHME MO 3aMECTUTENIO.

TeCTVIpOBaHVIe , MPUMEpPHbIE BOMPOCHI:

Bonpocbl TecT-3anaHui no KonuyectseHHomy aHanunay. [Npumep Tecta: A) Pacnonoxure atansl
rpaBMMETPUYECKOro onpeaeneHns B nopsake nx BoinonHeHns 1.0caxneHne coeanHeHus
2.®unbtpoBaHue 3.lpombiBaHne ocanka 4.BbicywmsaHune unm npokanneaHue 5.B3pewmnsaHve b)
AHANUTUNYHECKNN CUTHAJT doboHa MOXHO y4eCTb - Npu NPOBEAEHUN KOHTPObHOMO (XONOCTOro)
onbITa - NPY BbIYUCNEHUM ClTyHYaHbIX NOrPELHOCTEN NPOBOANMOro ONnpeneneHns - aHannTn4ecKnin
curHan ooHa HEBO3MOXHO yHeCTb - HET NpaBubHOro oTeeTa B) TpeboBaHus Kk peakumm
NCMNONb3yeMoi Ans TUTPOBaHUS. Peakums BonxHa: - 6bTb CTPOro CTEXMOMETPUYHO - NpoTekaTb
KONIMYECTBEHHO, COrNMacHO ypaBHEHUIO peakLnn - Y4aCTHUKM peakumnn He OONXHbl BCTynaTtb B
BO3MOXHble NOB0OYHbIE peakumm - npoTekaTb B TedeHne 10-15 MUH. - Bce 0TBEThI BEpHbI [pyrue
TeMbl gns TectnpoBaHus: 4. ') XunokoCcTb-XnOKOCTHAA SKCTPaKUMS N ee xapaktepucTuku. 5. I1)
CuncTtematmnyeckue n cnyvyarHbie NOrpewHocTy B TuTpumeTpun. 6. E) BoluncneHve gpaktopa
9KBVBAJIEHTHOCTU B KMCNOTHO-OCHOBHbIX M OKUCINTENIbHO-BOCCTAHOBUTENbHbIX peakumsx. 7. X)
HopmanbHasa n mongapHas KOHUeHTpauus B TUTpuUMeTpun. NoHaTne o Tutpe u TuTpe no BewecTsy. 8)
3) Buabl okncnntenbHO-BOCCTAHOBUTENbHBIX NOTEHLMANOB B peaokc-tutposaHun. 9) M) MiHtepsan
nepexona oKpacku MHAMKATOPOB B pasnuyHbix BapuaHtax Tutpumetpuun. 10. K) KoHueHTpaunoHHbIe
KOHCTaHTbl YCTONYMBOCTM KOMMNEKCOB: peanbHble 1 ycnoBHble. 11. J1) CywHoCTb
KOMMNEeKCOHOMETPUYECKOro TUTPOBAHUS.

Tema 18. Tema: UHpoMKaTopbl B KOMMNIEKCOHOMETPUM.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:

Bonpochbl: HTo Takoe MeTannoxpomHble nHAMKaTopbl? MeTannoxpoMHbIe MHANKATOPbI (3PNOXPOM
YepHbIA, Mypekcua, MMpoKaTEXNHOBbLIM OMONETOBbIN, KCUNEHOBbIA OPaHXEBbIN) - AANTe UX KpaTKyHo
XapakTepUCTUKY, OLLEHUTE aHaNUTU4eCcKne BO3SMOXHOCTU. AHANUTUYECKNE BO3MOXHOCTU PasfinyHbIX
BApMaHTOB KOMMIEKCOHOMETPUYEKOCTO TUTPOBAHUA. [1prMepbl KOMNIEKCOHOMETPUYECKNX
onpeneneHunin. IngnkatopHblie norpewHocTu. MNoBbiweHne CenekTMBHOCTM OnpeneneHuni.

Tema 19. Py6exHasi KOHTponbHasi paboTa No MeToaaM KONMY4eCTBEeHHOro onpeneneHns
coeaouHeHumn

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

KoHTponbHas paboTta no metonam KONMYeCcTBEHHOro aHanmaa. 1.Beluucnmte ckadok pM B6nnau
TO4kM 3kB. nNpu TnTposaHum 0.1 M pacteopa conu Hukens (1) 0.1 M pactsopom komnnekcoHa Il npwn
pH=5. Ig koHcTaHThl ycTonumeocTu (NiY2-) =18.5, -Ig monbHOW nonu 4 =6.45. 2. AHanutnyeckune
BO3MOXHOCTUN TUTPOBAHMS KACNOT. YCNOBUS KONMYECTBEHHOMO OnpeaeneHmns cnabbix 1 CUNbHbIX
KWUCNOT, B TOM YNC/NE 1 NPU X COBMECTHOM MPUCYTCTBUN. YCNOBUS KONTMYECTBEHHOIO ONnpeaeneHns
MHOrOOCHOBHbIX kKucnot. 3.[Npwu onpeneneHun mapraHua B ctanu B3aTta Hasecka A r. Mn okucneH oo
MnO4-. Ha tutpoBaHne MnO4- pacxoayeTtcs V Ma pactBopa apCeHuTa Hatpus C HopManbHOM
KOHUeHTpauuen CH. HanuwuTe ypaBHEHME OKUCANTENbHO-BOCCTAHOBUTENbHOW peakunii Mexay
MnO4- n AsO33-. Hanante goaktop akBmBaneHTHocT Mn 1 npuBeante qoopMyny ons pacyeta
MaccoBoit gonu (B %) Mn B ctanu. 4.KakoBa byneT norpewHocTb TUTpoBaHus, ecnm 0.2 H pacTBop
MypaBbUHOW KncnoTbl TuTpoeatb 0.1 H pactBopom NaOH ¢ nHAMKATOPOM METUNOBbLIM KPACHbLIM?
pK(HCOOH) = 3.75, pT= 5.

Tema 20. Knaccucpukaums metonos aHanu3sa. Case study (pa3bop KOHKPeTHOM cUTyaumm):
rmapoaHann3 KOHKPEeTHOro o6bekTa

KoHcnekT 0 CBOCTBAxX M XMMUYECKMX OCODEHHOCTAX pas3nnyHbIX BUOOB BOL4 , MPUMEPHbIE BOMPOCHI:
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Bbibop Hauny4lwei cxembl rnapoaHann3a KOHKPEeTHOro 06 bekTa no MTepaTypHbIM OaHHbIM. AHanN3
PEKOMEHLOBAHHbIX B UTEpaType Noaxon0B A5 NPOBEAEHUS aHanM3a pasnyHbiX BOL.

Tema 21. CnekTpockonuyeckue MetToabl aHanusa. ObLuLas xapakTrepucTuka.
NHTepakTUBHbLI ONPOC , MPUMEPHbIE BONPOCHI:

Bonpochbl: Yto npenctasnsiet coboi CnekTp anekTpOMarHMTHOro nanydeHmsa? Kakume xapakTepucTukm
9NEeKTPOMarHUTHOro nany4yeHns Bol 3HaeTe? Kakue cywecTBytoT knaccudmkaumm
CNeKTPOoCKOnmMYyecknx Metoaos aHann3a?0T Kaknx oakTopoB 3aBUCSAT UHTEHCUBHOCTb U WMPUHA
NNHWIA cnekTpa?

OdpopmneHmne nabopaTopHoit paboTbl , NPYMEPHbIE BOMPOCHI:

BbinonHeHune 1 ocpopmneHne nabopaTtopHoi paboTbl. PaboTa Han TUNUYHBIMK owmnbkamm npu
cocTaBneHun nnaHa paboT no rmapoaHannady KOHKPEeTHOro obbekTa.

Tema 22. ATOMHO-3MUCCUOHHas cnekTpockonusi. Cnocobbl atoMusauuun. Y paBHeHUe
NomakuHa-Lllanb6e.

0popMIIEHHbIE Pe3yNbTaTbl KOHKPETHOrO ONPEeAENEHUs - KAYECTBEHHDBIV aHanM3 Bo4 , NPUMEpPHbIE
BOMPOCHI:

BbinonHeHne n ogoopmneHme nabopatopHoit pabotbl. ObcyxaeHve pesynbtatoB nabopaTopHoO
paboTbl. PaccMoOTpeHne NpuYmH NOsIBNEHUSI OWKNOOK.

Tema 23. AToMHO-abcopbumoHHasi cnektpockonus (AAC).

OCpOpMJ'IeHHbIe pe3ynbTaTbl KOHKPETHOro ornpeneneHns - KONMNYECTBEHHbIN aHann3 oTAe/bHbIX
KOMIMOHEHTOB , NPUMEpPHbIE BOMPOChHI:

Ob6cyxaeHve pesynbtaTtoB nabopaTopHoi paboTbl. PaccMoTpeHme NpuymH NosSIBNEHMS OWNOOK.
OdpopmreHune paboTol.

NMMCbMEHHasA pa60Ta , NPUMEpPHbIE BOMPOCHI:

Bonpochbl: CywHocTb MeToaa atoMHo-abcopbumoHHoi cnekTpockonuu. MNMpasmno Yonwa. MpuHumn
OYHKUNOHNPOBAHMS Namn € NonHbIM KaTtonoM. Npenmyliectsa n HegoctaTkum Metoaa.
AHannTtnyeckme Bo3MoXHocTU. ObnacTtb NPUMEHEHUSI.

Tema 24. MonekynsipHasi abcopOLMOHHAsA CNEeKTPOCKOMNUS.
KpaTtkas 6ecena , npuMepHble BONPOCHI:

CPC:Bonpocbl: Kakne BennyrHbl BXOAAT B ypaBHeHue JlomakuHa-lWaibe? Y1o npencteset coboi
SMUCCUOHHBIA CNEKTp atoMapHoro Bogopoaa? OTkNoHeHUs oT 3akoHa byrepa-JlambepTa-bepa.

OdpopMreHHble pe3ynbTaTbl KONMMYECTBEHHOrO ONpeneNeHnst OTAeNbHbIX KOMMOHEHTOB
(ctatncTmyeckas obpaboTka pedynbTaToB) , MPMMEPHbBIE BOMPOChI:

O6cyxaeHne pesynbTaToB nabopatopHoi paboTbl. PaccMoTpeHre NpuymH NosiBNeHnst owmnobok.
BbinonHeHne n ochopmneHne nabopatopHoit paboTbl.

Tema 25. OnTUManbHble YCIO0BUS NPOBEOEHUS CNEKTPOPOTOMETPUUECKUX U3MEPEHUMA.
OdbopMmneHHas nabopatopHas paboTa , NPUMepPHbIE BOMPOCHI:

ObcyxaeHne peadynbTatoB nabopaTopHoit paboTbl. PaccMoTpeHne NpruymH NosiBNeHunst owmnobok.
BeinonHeHne n ochopmneHne nabopatopHoi pabotel. KCP : NpoBepka n obcyXxaeHne nomMawHero
pelweHns 3apady no PoToMeTpun.

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

Bonpochbl: CywHocTb MeToaa cnektpodpoTomeTpun. MNpuHUMnnanbHoe yCTPOoNCcTBO
cnekTpodooTomeTpa. MNpunymHbl OTKNOHEHNS OT 3akoHa byrepa-/lambepTa-bepa. 3akoH
apauTmeHocTK. Ycnosusi, obecnedmBatowme cobnofeHne atoro 3akoHa. PasnnyHble BapraHTbl
NPaKTUYECKOro BbINOMHEHNS CNEKTPOGOTOMETPUYECKNX onpeaeneHunii. Metoabl rpaaynpoBOYHOIO
rpagouka n nobaBok - OCHOBHbIE NMPUEMbI KONMYECTBEHHOIO ONPeaeneHunst BEWeCTB.

Tema 26. OTyeT No MHAMBUAOYyaNnbHOM pabote (pasnenbi 1-5)

Tema 27. dnekTpoxummyeckme Metoabl aHanu3aa. NMoteHumometpus. YpasHeHue HepHcra.
Tunbl NHOUKATOPHbIX 3NEKTPOO0B.

OdpopmneHHas nabopatopHas paboTa , NpUMepHbIe BONPOCHI:
O6cyxaeHne pesynbTaToB nabopatopHoi paboTbl. PaccMOTpeHre NpUYMH NOSIBNEHMS OWNBOOK.
nMcbMeHHast paboTa , NpYMepHbIe BOMPOCHI:
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Bonpochkl: YTo Takoe noTeHUmMoMeTpuyeckas sveika, MHOMKaATOPHbIV 3NeKTPOL, 3NeKTPoa
cpaBHeHUs1? TUMbl MHANKATOPHbIX SNEKTPOLOB NO MEXaHN3My OK/MKa (9NeKTpoabl NEPBOro poaa,
BTOPOro 1 Tpetbero poaa). Pepgokc-anektpoabl. KOHKpeTHbIe MprMepbl OTAENbHbBIX 9N1EKTPOLOB U
MEXaHN3MOB MX (OYHKLIMOHNPOBAHMSI.

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

Tema 29. Case study (pa36op KOHKPETHOW CUTyaLumn): NUCMONIb30BaHNE UOH-CENEKTUBHbIX
3N1eKTPOA0B B aHanu3e npupoaHbix soa. NMoreHunoMeTpuyeckoe TUTpoBaHue.

OdpopmneHHas nabopatopHas paboTa , NpUMepHbIe BONPOCHI:
O6cyxaeHne pesynbTaToB nabopatopHoi paboTbl. PaccMOTpeHre NpUYrH NOSIBNEHMS OWNOOK.

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

OdbopMmneHHas nabopaTtopHas paboTa , NpUMepPHbIE BOMPOCHI:
ObcyxaeHne pe3ynbtatoB nabopaTopHoi paboTbl. PaccMoTpeHre NpuymH NosSiBNEHMS OWNOOoK.
nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

Bonpocsbl: MoHsATMe dooHOBOro ToKa, NpenenbHblil ANGPY3NOHHBIA 1 KUHETUYECKNIA TOKW.
dapapneesckre 1 HedhapaLeeBckue NpoLecchl. XapakTepucTMyeckmne To4Kn Ha
nonsiporpadpunyeckor Kpmeoii. MNMoHsTNe 06 0bpaTUMbIX U HeoBpaTUMbIX NpoLieccax. BnnsHune
Pa3NNYHbIX PaKTOPOB Ha BENNYUHY TOKA, 3aBMCMMOCTb TOKA OT PasnNYHbIX YCOBUIA NpoBeaeHS
onpeneneHun.

Tema 31. BonbTamnepomeTpusi Ha TBepAbIX ANEKTpoaax. XMMUYeCcKu MoanduLmpoBaHHbIie
anekTpoabl.

OdpopmreHHas nabopaTtopHast pabota , NpUMepHble BOMPOCHI:
ObcyxneHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMoTpeHre NpUYnH NosiBNeHNs owmnboKk.

Tema 32. UHBepcuoHHas BonbTamnepometpusi. Mooynsiumsa noreHumana Kkak cnocob
NOBbILLEeHUS YYBCTBMTENIbHOCTU BOJIbTaAMMNEpPOMETpUN.

OdpopmneHHas nabopatopHas paboTa , NpMMepHble BOMPOCHI:

O6cyxaeHne pe3ynbTaTtoB nabopaTopHoit paboTbl. PaccMoTpeHre NpuymH NOSIBNEHMS OWKOOK.
Tewma 33. Xpomartorpadcus. NMpuHUMnbI MeTOoOA.

nMcbMeHHasi paboTa , NpPYMepHbIe BOMPOCHI:

Bonpocsbl - Knaccudpumkaumsa metonos xpomatorpadpum. Obwme npuHLmMnbl XpoMaTtorpadomny4eckoro
pasneneHuns. Knaccudpumkaums copbeHtoB. Cnocobbl pasaeneHuns xpoMaTorpagonuyeckmx nmkos 1
KONMYeCTBEHHOW 06paboTky XpoMaTorpamm.

Tema 34. Xpomartorpadouueckue copbeHTbl, nx knaccudpumkaums. KonmuectBeHHbIN U
KayeCTBEeHHbIA aHaNnM3 C NOMOLLLbIO TOHKOCNOMHOW XpoMmaTorpadoun. bBymaxHas
Xpomarorpacous.

OdpopMneHHas nabopaTtopHas paboTa , NprMepHble BOMPOCHI:
ObcyxaeHve pesynbtaTtoB nabopatopHoi paboTbl. PaccMoOTpeHne NprUYnH NoSIBEHNS OWNBOOK. .

Tema 35. Na30- u BbicoKO3ahdpeKkTUBHaAA XNAKOCTHaA Xpomatorpacpus. [eteKkTopbl B
Xpomartorpadouu.

OdbopMmneHHas nabopaTtopHas paboTa , NpUMepPHbIE BOMPOCHI:
ObcyxneHne pesynbtaTtoB nabopatopHoi paboTbl. PaccMoTpeHre NpUYnH NosiBNEeHNs oWnoboK.

Tema 36. O6L,a8 xapakTepuCcTUKa UHCTPYMEHTaNbHbIX MEeTOA0B aHanu3sa. Kputepum Boibopa 1
TeXHUKO-3KOHOMUYECKas OLLleHKa UHCTPYMEeHTa/lbHbIX METOL0B aHanu3a (Kpyrnbin CTon ¢
npuenieYyeHNEeM BeAyLLUX CMeLnanmcTos).

KpaTkas 6ecena , npMMepHble BOMPOCHI:

Bonpochkl ons obcyxaneHns: XapakTepucTika COBPEMEHHbIX (PU3NKO-XMMUYECKUX METOLOB aHanun3a.
Bbibop MeTona ans aHannaa KOHKPETHOro o6bekTa, MCX0As U3 NX aHaNMTUYECKMX BO3MOXHOCTEN U
annapaTypHOro ocpopMieHns, yunTbiBas HE06X0ANUMOCTb BHENABOPATOPHOrO KOHTPONS.
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Tema 37. KoHTponbHas paboTta
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. YTo Takoe BonbTamMnepoMeTpmnsa? OnekTpoabl B BonbtamnepomeTpun. 2. lng onpeneneHns tannms
B obpasue B3aTa HaBecka maccoli 2,0400 r. MNocne pacTBopeHMs Tanms (+) OTTUTPOBaNM
noteHumnomeTpuyeckm 0,1000 H pactsopom KBrO3 B consHokucnoi cpege. o KprBor TUTpOBaHNS
onpenennnn, 4YTo ToO4Ke 3KBMBANEHTHOCTU COOTBETCTBYET OOBEM TUTPAHTA, paBHbii 18,90 mn.
BbluncnuTb MaccoByo oonio (%) Tannus B obpasue, yuutbieas, 4to Tl (1+) okucnsietcs oo Tl (3+), a
BrO3- BoccTtaHaBnmBaetcs 0o Br-. 3. Kakum 06pa3om MOXHO HalTK YMCNO 3NIEKTPOHOB,
y4acTBYIOWMX B 3N1EKTPOBOCCTAHOBEHNMN NOHOB MeTannoB Mn+ npu obpaTtMmMom a1eKTPOLHOM
npouecce? 4.0CHOBbI aTOMHO-abCOPOLIMOHHON CNEKTPOCKONUN Kak ou3N4eckoro MeToaa aHanmaa.
IBa npuHumna Yonwa. ictouHnkn nanydyeHus B AAC. 5. Paccuutaiite maccosyto 0ont0 (B %) Meaw,
€CN N3BECTHO, 4TO HaBecky obpasua 0,5000 r pacTeopunu B BOAE, KONMMYECTBEHHO NEPEHECN B
MEpHYo Konby BMecTUMocTbio 50,0 Mn 1 06bEM OOBENM [0 METKU PaCTBOPOM amMMmaka. 3aTem B [iBe
MepHble Konbbl BMecTMMocTbio 50 Mn oTobpanu no 10,0 mn 3TOro pacTeopa, B 04Hy 13 Konb Beenu
10,0 mn cTaHpapTHoro pacteopa conv meau ( T Cu = 0,0001815 r/mn). O6bembl 060Mx pacTBOPOB
nosenun oo MeTkn. OnTnyeckas NNOTHOCTb PacTBopa, coaepxatero gobaeky, pasHa 0,575, 6e3 Hee
0,461 npu namepeHun B KroBeTe (2 cM) Npu anvHe BonHbl 610 HM. B kavyecTBe pacteBopa cpaBHEHUS
MCNONb30Bany AUCTUNANPOBAHHYIO Body. 6. OnpeneneHne KOHCTaHT auccoumanmm KMcnot
CMNEeKTPOdOTOMETPUYECKUM METOAOM. BbiOOp ANvHbI BONHBI. PacyeTHblii MeToa.

Utoroeasa chopma KOHTpoOns
3a4eT 1 9K3aMeH (B 3 cemecTpe)
Utorosasa chopma KOHTpoOns
3a4eT 1 9K3aMeH (B 4 cemecTpe)

MpvMepHbIe BONPOCHI K

Bonpochkl gns 3adeta (3 cemecTtp)

1. CoBpeMeHHas negomHunumsa Haykm AX.

2. MNo.blweHne ponn AX B peweHnn Npobnem Hayk 0 XM3HW.

3. CBasb AX ¢ ApyrMmn eCTeCTBEHHO-HAY4YHbIMU OUCLIUNIHAMN.

4. OcHoBHble MeTobl AX: knaccudpukauus. Knaccmyeckue n pusnyeckne Metofbl aHanmsa.

5. CoBpemeHHast AX kak 4acTb Hayk 06 aHanMTNYeCKOM KOHTPOME U aHaNNTUYECKOM
NpMBOPOCTPOEHNMN.

6. OCHOBHbIe 3Tanbl PasBnTUS METOO0B pasfeneHns u nOeHTUKaLnm CoeanHeEHNN.
7. AHannTnyeckue xapakTepucTukn peakuuii.

8. lNepuoamyeckunii 3aKoH 1N aHanNMTUYeCcKne Knaccugomkaumm NOHOB METasIOB.

9. CuctemaTmyeckuin n opobHblil aHanms.

10. OCHOBHble TUNbI peakuunin, npuMmeHsiemble B AX.

11. TepMoAMHaAMMYECKNE N KOHLEHTPALMOHHbIE KOHCTaHTbl. DakTopbl, BIUSIOWME Ha XMMUYECKOe
paBHOBecCVEe B pacTBOpaXx.

12. [lpoTonuTtuyeckasa Teopust KUCNOT 1 OCHoBaHUM bpeHcTena-Jloypu. Ee otnnyntenbHble
0COBEHHOCTM OT APYrnX TEOPWUIA.

13. Ponb paCTBopI/ITeerI7I N UX KNCNOTHO-OCHOBHbIE CBOWCTBA. BnunsHue npnponbl pacTBoOpUTENA Ha
cunny KNCcnot " OCHOBAHMUIA.

14. KOHCTaHTbl KNCNOTHOCTN U OCHOBHOCTU. KOHCTaHTa aBToNpoTonn3a.
15. Wkana pH, noHsaTHe 0 "HenTpanbHOCTN" PacTBOPOB.
16. CorcTBa bydoepHbix pactBopoB. Hanbonee 4acto ncnonb3yemble 6ycpepHbie CMECH.

17. MexaHunam pelicteus 6ydoepHbix pacTBopoB. Pacyet pH B pactBopax 6ydpepHbix cmecel -
ypaBHeHue ['eHoepcoHa-Xaccenbbaxa.

18. BydhepHas eMKOCTb. 3aBUCMMOCTb OT pPasfMyHbIX PaKkTOPOB.
19. CnnbHble 1 cnabble KMCNOTbl U OCHOBaHMSA. Y4eT anccoumaumm Boapl.
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20. 3aBNCMMOCTb KOHLIEHTpaLMM aHUOHOB cnabbix kKucnot ot pH. uarpammbl pacnpeneneHums.
21. Peakumns rugponunaa kak 4acTHbI CnyYan NpoTONUTUYECKUX PaBHOBECUI B pacTBOpaXx.

22. PaBHOBeCKE B HACbIWEHHbIX pacTBopax ManopacTBoOpPMbIX CoeNHEHNN. TepMO,EI,I/IHaMVI‘-IeCKVIe "
KOHUEHTPAaUMNOHHbIE KOHCTAHTbI PaCTBOPUMOCTN (npomsse,u,eHme paCTBOpI/IMOCTI/I).

23. YcnoBunst KONMYECTBEHHOr0 OCaXOEHNS 1 pa3aeneHnst MOHOB.
24. BnusiHue pH Ha pacTBOpMMOCTb ManopacTBOPUMbIX COEANHEHWA.

25. Tunbl KOMANEKCHbIX COEANHEHUI, UCMONb3yeMble B aHannTuyeckux uensx. Ceoncrea
KOMMIEKCHbIX COeANHEHWNIA.

26. PaBHoBecKS B pacTteopax KOMMMIEKCHbIX COeOVHEeHNN: cTyneH4artoe KOMI'IJ'IeKCOO6pa3OBaHV|e.
27. CDyHKLI,I/IFI 3aKOMIMJIEKCOBAaHHOCTU N ee MaTeMaTn4eckoe Bblpa>xXeHue.
28. KoHCTaHTbI y0TOI7I‘-II/IBOCTI/I KOMMNIEKCHbIX COeAUHEHUIA.

29. BnnsiHne pH Ha paBHOBecKe peakumii KoMnnekcoobpasoBaHns. YCNoBHbIE KOHCTAHTDI
YyCTOMYNBOCTW.

30. BnusiHue komMnnekcoobpasoBaHMs Ha PacTBOPMMOCTb MAOPaCTBOPUMbIX COEANHEHNIA.
31. MackupoBaHue 1 ero 3HadyeHne ons pasaeneHns NOHOB.

32. MpuHumn XMKO 1 ero npaktnyeckoe 3HaveHue.

33. OkcTpakums, Kak MeToL pasfeneHns U KOHLEHTPUPOBAHUS.

34. Teopuns aKCTPaKUMOHHBIX MPOLECCOB: 3aKOH pacnpeneneHmns, KOHCTaHTa N KO3ULIMEHT
pacnpeneneHns.

35. OCcHOBHblE XapaKTePUCTUKM NpoLIecca aKCTPaKLUMM.

36. Knaccudumkaums skCTpakuMOHHbIX MPOLLECCOB, TUMbl 3KCTPaKUNOHHbIX CUCTEM.
37. OKCTpakums ¢ noMoLLbio BHYTPMKOMIMIEKCHbLIX COeANHEHWIA.

38. KoathpuumneHT KOHUEHTPMPOBAHUS.

39. BO3MOXHOCTb ynpaBneHus npoLeccoM SKCTPakLMN.

40. paBMMeTPUS - pasaen NoHOCTbIO BbIHECEH NS CAMOCTOATENbHOro UdyyeHus. TpeboBaHus,
npeLbsBnsieMble K MeTogam Konm4yecTBeHHoro aHanmaa. CywHOCTb MeToaa v rpaHnLbl ero
NPVMEHMMOCTH.

41. AnropuTm onpeneneHns SNemMeHToB rpaBMMeTpu4eckKum MeETO40M.
42. TpeboBaHMs K 0cax1aeMoii 1 BECOBOI chopMaM.
43. SnekTporpasnMeTpus.

44. ObpasoBaHne 0CafKOB U UX CBOMCTBA. YCNOBUS OCAXOEHNS KPUCTANNNYECKUX N aMOPGOIHbIX
0CalKoB.

45. MeToq BO3HMKAIOWMNX peareHToB (rOMOreHHoe OCaxXaeHue).
46. CtapeHne ocagkos.
47. KonnongHole cuctembl. Koarynsaums n nentmsaums.

48. CoocaxeHne. Buabl coocaxneHus: ancopbums, oKKno3ns, naomopcunam. MNonoxutensHoe n
oTpuLaTeNibHOe 3Ha4YeHNe COOCaXAeHNs B aHaNUTUYECKON XUMUN.

49. BaxHenwmne HeopraHnyeckmne n opraHndyeckue ocagutenu. lNpumepbl rpaBUMETPUYHECKNX
onpeneneHunin.

50. MeTponormyeckme 0CHOBbI KONMMYECTBEHHOIO aHanmaa. Cny4yariHble U cucteMaTnyeckmne
MOrpewWwHoCTH.

51. Ctatuctnyeckasi obpaboTka pesynbTaToB U3MEPeHUiA. 3aKkOH HOPManbHOro pacnpeneneHns
Cny4ainHbIX oWnBOK.

52. MNpencTtaBneHne pesynbTaToB KONMMYECTBEHHOIO aHanmaa.
53. CyWHOCTb TUTPUMETPUYECKUX METOLOB aHaNn3a.

54. Cnocobbl BbipaxeHnst KOHLEeHTpauuii B Tutpumetpun. MonsipHas macca akBuBasneHTa n ee
pacyeT B pasfiMyHbIX TUNax peakumii.

55. Bugbl TUTPUMETPUYECKUX ONPELENEHWNIA: NPsSIMOE, 06paTHOE, METOL 3aMELLEHMS.
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56. NepBunYHbIE N BTOPWYHbIE CTAHAAPTbI, CNOCOObLI NPUTrOTOBIEHUS PACTBOPOB C TOYHO N3BECTHOM
KOHLIeHTpauven.

57. Obwwue noaxoapl K MOCTPOEHMIO KPUBbIX TUTPOBAHNS.

58. OcObEHHOCTN KNCNOTHO-OCHOBHOIO TUTPOBaHUA. BoaMoxHoOCTb TUTPOBaAHUA cnabblX KUCNOT U
OCHOBaHWin, CMecen KNCNOT U OCHOBAHWIA, MHOTOOCHOBHbIX KNCNOT. KNCNOTHO-OCHOBHOE TUTPOBaHmMe
B HEBOOHbIX Cpenax.

59. KNcnoTHO-0CHOBHbIE UHAMKATOPbI: XPOMOKOPHO-MOHHAS TEOPUSt MHAMKATOPOB. Boibop
VNHOMKATOPOB.

60. NHomkaTopHble NOrpeLwHoCTy.

61. OKMCNNTENBHO-BOCCTAHOBUTESNIbHbIE peakuumn B TuTpumetTpun. CtaHaapTHbINA
OKNCNUTENbHO-BOCCTAHOBUTENbHbIA NOTeHUnan. YpasHeHne HepHcTa, BANSHUE pasnnyHbIX
pakTOpPOB HA OKUCNNTENbHbIA NOTEeHUMan.

62. KoHCTaHTa paBHOBECKS OKUCIUTENbHO-BOCCTAHOBUTENbHBIX MPOLECCOB.

63. MIHoyunpoBaHHbIe 1 COMPSXXEHHbIE peakunn. ABTOKaTanMTUYECKUE peakLui.

64. OcoBEeHHOCTN NOCTPOEHUS KPUBLIX TUTPOBAHMS.

65. IHankaTopbl B OKUCINTENIbHO-BOCCTAHOBUTENIbHOM TUTPOBaHWUW. VIHANKATOPHbIE NOrPELHOCTY.

66. BaxHenwmne Metoabl, OCHOBAHHbIE HA peakunax okncneHnsa-soCCTaHOBJIEHUA!
nepmaHraHaToMeTpus, noooMeTpud, OMXpoMaToMEeTPUA, 6p0MaTOMeTpI/I$L

67. Vicnonb3oBaHne peakuuii KoMnnekcoodbpasoBaHUst B TMTpUMeTpun. KoMniekcoHoMeTpuieckoe
TUTPOBaHME.

68. Komnnekconbl 1, 1, W. Ceorictea SO TA. Vicnonb3oBaHWe YCNOBHbIX KOHCTAHT.

69. CyWHOCTb KOMMIEKCOHOMETPUYECKOr0 TUTPOBAHNS, 0CODEHHOCTU MOCTPOEHMS KPUBbBIX
TUTPOBAHMUSI.

70. lhoukaTtopbl B KOMNNEKCOHOMETPUN. MeTannoxpoMHble nHAnkaTopsl. IHTepBan nepexona
OKpacku UHOMKATOPOB.

71. MNpsamoe, obpaTHOe TUTPOBAHME W TUTPOBAHME MO METOAY 3aMELWEHNs B KOMMIEKCOHOMETPUMN.
72. XapakTepucTuka ocagutenbHoro TutposaHms. OcobeHHOCTN NOCTPOEHMS KPUBBLIX TUTPOBAHUS.
73. Cnocobbl 06HapyXeHNst KOHEYHO TOYKM TUTPOoBaHWS: Metod Mopa, dPonbrapaa, paBHOro
MOMYTHEHUS.

Bonpocb! ons nucbMeHHOro ak3ameHa (3 cemecTp)

1.[ante onpeneneHne aHanMTUYECKON XUMUN Kak OyHAAMEHTANIbHON HayKMW.

2.HasoBuTte oTnnynTeNnbHbIE NPU3HaKKM yNbTpamMmkpoaHanmaa.

3.Kakue HepgocTatkm TEOpUN 3NEKTPONUTUYECKO Anccoumnaumm AppeHnyca SBUIMCb TONYKOM Onst
pPasBUTMSA OPYrnX KNCNOTHO-OCHOBHbIX TEOPWIA?

4.Hanmwute MatemMatmyeckoe BblipaxeHue Ons pacyeta KOHCTaHTbl OCHOBHOCTW. Kakue cBoiicTBa
COeOVHEHMS OHa xapakTepuayeT?

5.BbiBenmnte popMyny ansi pacyeta pH 6ydpepHoro pacTeopa, COCTOsIWEro M3 cnaboro 0OCHoBaHUSA 1
COMPSIXEHHOM C HUM KUCNOTbI.

6.B kakoin obnactu pH moryT cywecTBoBaTb 3Ha4MMble paBHOBECHbIE KOHUeHTpaumun [HA ] n [A-] B
cny4yae 0OHOOCHOBHOW KUCNOTbI?

7.4710 3HAQUUT npakTn4eckn nosiHoe ocaxgaeHne? Kak mocturatoTt npakTn4eckn nonHoro ocaxaeHunsa?

8.BbiBenmTe chopmyny, CBA3bIBAOLLYO 0OLLYIO 1 CTyrNeHYaTble KOHCTaHTbl 06pa30BaHNS KOMMNEKCHbIX
coedVHeHWn Ha NpuMepe komnnekca coctasa ML3.

9.CYLLI,HOCTb MeTona SKCTpakunn N OCHOBHbIE KONMNYECTBEHHbIE XapaKTEePUCTUKN.

10.BbiBegnte nnm npueennTe rotoByto oopmyny Ans pacyeTta KOHCTaHTbl paBHOBECUS
OKUCNUTENIbHO-BOCCTAHOBUTENIbHOM peakuunn. OT Kakmx BeNN4YMH OHa 3aBUCUT?

11.Kakune cnocobbl CylwecTBYOT ANs cokpaleHms 6onbLwoi npobbl npu npobootbope?
12.[aliTe onpeneneHne NpoMaxoB Npu KONMYECTBEHHbIX onpeaeneHusix. Kak nx BoisiBnsitoT?
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13.4710 Takoe nepBMYHbLIN CTaHAAPTHbIN pacTBop? Kakme coeanHeHns MoryT ObiTb MCMONb30BaHbI B
Ka4yeCcTBe UCXOLHbIX BEWECTB ANS MPUrOTOBEHMS NEPBUYHbBIX CTAaHAAPTHBLIX pacTeopos: a) KMnO4,
6) NaCl, B) K2Cr207, r) Na2CO3, n) AgNO3,e) Na2B407.10 H20, x)J2, 3) KBrO3, n)
Na2C204.2H20, k) Fe2+, n) 9OTA, m) MgSO4, H) He 3Hal0.

14.071 Kakmx pakTOpOB 3aBUCUT BENMYMHA ckadka pH Ha KpMBbIX KNCNIOTHO-OCHOBHOMO TUTPOBAHUS?

15. I'Iepeql/lchlTe OCHOBHbIE TUMbl OKNCNNTENbHO-BOCCTAHOBUTEIbHbBIX MHONKATOPOB. B kakunx
cnyyasx, Npun Kakmx ycnoBmsax nponcxoont naMeHeHmne nx OKpaCKVI?

16. OTnneHanammHTeTpaykcycHasa kucnota (94 TA) n ee conm Kak OCHOBHbIE TUTPAHTbI NPW
KOMMNnekcoHoMeTpu4eckom TutposaHun. Npneeaunte coopmyny. Kakosa aeHtatHoctb 9 TA? CocTas
KOMM/IEKCOB B 3aBMCUMOCTM OT CTEMEHUN OKMCIEHNS MOHA KOMMNieKkcoobpasosartens? YCcTon4nBoCTb
06pasyowwmxcs KOMMIEKCOHATOB MeTannoB?

17. B Kakux cny4asax kpveasi 0CafmTeNlbHOro TMTPOBaHMUS CUMMETPUYHA OTHOCUTENTIbHO TOYKU
9KBMBANIEHTHOCTHN, @ B KaKuX - aCMMMETPUYHA?

18.MeToObl 0BHAPYXEHNS U KONMYECTBEHHOIO onpeneneHus noHos xeneaa (IM,L).

19.Mpwn TuTposBaHun 30 MN HENTPaNbHOrO pacTeopa, CoaepXaLero aHNOHbI MbIWbAKOBOW 1
MbILWbAKOBMCTON KMCNOT, nofdom pacxogyetcs 20,0 mn 0,05 H pactsopa noga. Npu nogkucneHnn
aTOro pacreopa u nobasneHum K Hemy n3bbiTka noanaa Kanns BblAENSETCH Mo4, Ha TUTPOBaHWE
KoToporo Tpebyetcst 30,00 Mn pacTBopa TMocynbgarta HaTpus, TUTP KOTOPOro Nno Meam paBeH
0,006300 r/mn. Hangute dhaktop akBmBaneHTHoCcTU As203 n As205 n nokaxute xon pacyerta
coep>XaHusa aTuX OKCMIO0B B UCCnenyemMoM pacTBope B /1.

20.0ante onpeneneHne aHanMTU4eCKoro curHana.
21. HasoBuTe oTnnymnTenbHble NPU3Haku MakpoaHanmaa.

22. Kakne 0CHOBHbIE MOMIOXEHUS SNEKTPONUTMHECKON Teopun AppeHnyca NMET 00 CUX Nnop
3HayeHve Ong aHanUTUYeCcKom XMmMmm?

23. HanvwuTte matematmyeckoe BblpaXeHne ang pacdeta KOHCTAaHTbl KUCNTOTHOCTW. Kakue csorictea
coedNHEeHNA XapakTepn3yeT aTa KOHCTaHTa?

24. OnnwnTe MexaHM3m BydbepHOro OencTBus.

25. BblBeaute goopMyny, MNMKOCTPUPYHOLLYIO 3aBUCUMOCTb PaBHOBECHOW KOHLEHTPALMM aHNOHA OT
pH 1 KOHCTaHTbI Anccoumnauum ons 04HOOCHOBHOM KMUCOTbI.

26.MokaxuTe, Kak cBsi3aHbl Mexay coboi TepMoaMHaMmnyeckast u yCnoBHasi KOHCTaHTbI
pPacTBOPVMOCTH.

27.3anvwuTe BblpaxeHne Ons BblMUCNEHUS (OYHKLIMU 3aKOMMNNEKCOBAHHOCTU B pacTBopax,
coaep>Xalmx HECKONbKO KOMMIEKCHBIX OOPM OLHOr0 U TOro Xe komnnekca?

28. KoHcTaHTa pacnpeneneHns n KospuumeHT pacnpeneneHns B METoae sKCTpakumm, nx
pasnuyne n 3aBUCUMOCTb OT PasfINyHbIX 0aKTOPOB.

29.YkaxunTte penokc-napy, Ha noteHuman kotopon Bnmset pH cpenbl:a) 12/21-; 6) Fe3+/Fe2+; B)
Cr207-2/Cr3+; r ) Ced4+/Ce2+; n) S2082-/25042-; e) AsO43-/AsO33-.

30. Yto noopasymeBatoT, Koraa roBopsT 0 NpaBuIbHOCTN aHannaa?
31. Kak BbluMCNSAOT 0OBEPUTENbHBIN MHTEPBAN pe3ynbTaTta onpeneneHma? Yro oH o3HavaeTt?
32.CywwHoCcTb 06paTHOro TUTPOBaHKS.

33. OueHnTe aHaNMTUYEeCKNE BOSMOXHOCTW KUCNIOTHO-OCHOBHOMO TUTPOBAHUS B NnaHe onpeneneHns
CMEeCU KMCNOT PasHoi cunbl: a) CUNbHoW 1 cnaboi kncnot; 6) cnabblx KUCNOT Pa3Hoi Cunbl.

34. BoiBeante unu npuseauTe rotoByto oopMyny 4ns pacyeta MHTepeana noTeHunanoB M3MeHeHns
OKpPacKu OKUCNTENbHO-BOCCTAHOBUTENbHBIX MHANKATOPOB. OT Kaknx 0akTopoB 3aBMCUT 3TOT
nHTepsan?

35. MNepeuncnute TpedboBaHUs K peakumnsiMm KOMMIEKCoobpa3oBaHms, NCNONb3YEMbIM OS]
KONMMYECTBEHHbBIX TUTPUMETPUYECKMX ONpeaeneHnii. YCnoBusi MpUMeHeHNs MEeTanoXPOMHbIX
NHONKATOPOB.

36.Mepeuncnute nHamkaTopbl, HaMbonee 4YacTo NCMNONb3yeMble B METOLE 0CAANTENBHOIO
TUTPOBAHUS U NPUHLUMMbI X PYHKLIMOHUPOBAHUSI.

37.MeTonbl 06HapyxeHns 1 onpeaeneHns MoHoB Kanbums ().
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38.[nsa onpepenexHns copepxanus atunmepkantaHa C2H5 SH B3sita HaBecka nNpobbl, paBHas
1,6500 r. 310 KONMYECTBO BCTPSAXMBaNM B 3akpbiToin konbe ¢ 50 mn 0,0119 H pactBopa nona. Ha
TUTPOBaHMe n3bbiTka noaa 3atpatunu 16,7 mn 0,132 H pacTBopa TMocynbdaTa HaTpus.
Paccuntaiite npoueHTHOe coaepXaHue aTunmMepkantaHa B obpasue.

39.[anTe onpeneneHune, 4T0 Takoe ?aHanMTUYEeCKUiA peareHT?.
40.HasoBuTe oTANYUTENbHbIE NPU3HAKW NONYMUKPOaHANM3a.

41.B 4em npuHUMNManbHoOe OTNMYMe KMCNOTHO-OCHOBHOW Teopumn bpeHcTena-Jloypu ot 6onee
PaHHUX KUCNOTHO-OCHOBHbIX TEOPUIA?

42.MoYeMy C yMEHbLIEHNEM ON3NEKTPUYECKON NPOHMLLAEMOCTI PACTBOPUTENE Crna KUCIOT 1
OCHOBaHWiA 06bIYHO YMEHbLIAETCS?

43.0T1 Kakmx pakTopoB 3aBUCUT BydhepHasi eMKOCTb?

44 4to Takoe MonbHasa gonsa? Yo oHa xapaktepmayeTt? Kak cBs3aHbl MObHbIE [ONN NOHOB C 0bLwel
N paBHOBECHOW KOHLIEHTpaunei cCoeanHeHnin?

45.BbiBeante oopMyny Ans pacyeta MUHMManbHON HAaBECKN COeANHEHNS MPU FPaBUMETPUYECKOM
onpeaeneHun. Kakme BenMYnHbI CnenyeT yunTbiBaTb Npv BbIBOAE 9TOW DOPMYNbl?

46.DN3MYECKNIA CMbICT (PYHKLMM 3aKOMMIEKCOBAHHOCTY.

47 BblpaxeHne KOHCTaHTbl peakumm B Cllydae aKCTpakLMn MoHa MeTasnna B BUIe xenarta u ee
3aBNCVMOCTb OT Pa3/INYHbIX (PaKTOPOB.

48.410 Takoe peanbHblit ((popManbHbI) NOTEHUMAN OKUCINTENBHO-BOCCTAHOBUTENBbHOM CUCTEMBI? B
Kakmx cryqasix ero HeobxoaMMo y4nTbiBaTb?

49.470 Takoe nabopatopHas npoba, kak ee nony4arT?
50.Kakume oTnnymnTenbHble NPU3HaKM MMEKT CUCTEMATUYECKE NOrPELIHOCTN?

51.[aiTe xapakTepucTUKy BTOPUYHbIM CTaHAAPTHbIM pacTBopaM. Kakme coeamHeHns MoryT ObiTb
MCMNoNb30BaHbl B KAYECTBE Takmx pacteopos: a) KMnO4, 6) NaCl, B) K2Cr207, r) Na2CO3, )
AgNQO3, e) Na2B407[10 H20, X)J2, 3) KBrO3, n) Na2C204, k) Fe2+, n) 94TA, m) MgSO4, H) He
3Halo.

52.BbiBeaute nnv NnpuBeaMTe roToByto (OOPMyNy Ons pacyeta nHTepsana pH n3MeHeHus okpacku
KMCNOTHO-OCHOBHbIX MHANKATOPOB.

53.0ueHnTEe BO3MOXHOCTb UCMONb30BaHNS 06paTHOro NepMaHraHaToMeTPMYECKOro TUTPOBAHNS ANS
onpegeneHns noHos Ca2+. Hanmwmnte ypasHeHUS peakLmii.

54.ToyemMy Npu KOMMIEKCOHOMETPUYECKOM TUTPOBAHNM HEOOXOAMMO Y4UTLIBATD YCNOBHbIE
KOHCTaHTbl YCTOMYMBOCTM KOMMNEKCOHATOB METANIOB?

55.Ha3oBuTe ycnosmsa NnpMMEHNMOCTI peakLunin ocaxdeHns Ons KONMYeCTBEHHbIX OnpeneneHunin npu
ocagnTelbHOM TUTPOBaHUN.

56.HanuwwTe BCce pacTBOpMMbIE B BOOE aMMuakarbl.

57 .HeMy nonxHa paBHATbCS pa3HOCTb NnoTeHuuanos EO01-E02 gns
OKUCNUTENbHO-BOCCTAHOBUTENBHOW peakuun, Y4ToObl OHA WNa B HY>XHOM HanpaeneHUn, eCN YACNO
SNEKTPOHOB, MPUHUMAIOLWNX Y4aCTNE B OKUCINTENIbHO-BOCCTAHOBUTENIbHOM NPOLIEeCcCe paBHO AN
oOHOV nonypeakumn 1, a ona gpyron 727

4 cemecTp

Bonpocbl gns 3ayeta (4 cemecTp)
1. OCHOBHbIE KOMMOHEHTbI CMEKTPAaNbHOro aHanMTUYeckoro 06opynoBaHusl.

2. OKMCNNTENbHO-BOCCTAHOBUTENbHBIE 3N1eKTPOabl. IaMepeHne pH ¢ NOMOLbO XUHTUOPOHHOMO
anekTpoaa.

3. KuHetnuyeckas Teopus B xpomatorpadgoun. OnTumanbHas CKOpoCTb NOTOKa.

4. AHannTnyeckue XapakTepucTmkKn cnekTpogoToMeTpn4yeckmx MeToaoB aHanmaa. Ycnosus
N3MEepPEHNAa curHasna.

5. Monsporpaguyeckne MakCMyMbl U Crocobbl X YyCTPaHEHUSI.
6. MoaBuXHble 1 HENOLBMXHbIE (da3bl B ra30BOV XpoMaTtorpacum
7. Cnocobbl BbipaXXeHUsi aHaNMTNYECKUX XapakTePUCTMK METOLOB aHanmaa.
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8. TpeboBaHus kK NpobooTHOPY 1 NpMMeEpPBI peanmdauun npobooTbopa Ans pasnnyHbIX BAPUaAHTOB
WNHCTPYMEHTa/IbHbIX METOA0B aHaNM3a.

9. ATOMHO-3MNCCUOHHAs CnekTpockonus. IHTEHCUBHOCTb u3nyyeHust. YpaBHeHue JlomakmHa-LLainbe.
10. MloHocenekTmBHbIE 3N1eKTpoabl - Knaccugukaums.

11. Cnctembl BBOAa Npobbl B XpomMaTorpadomu.

12. CnekTpanbHble Cepun aMUCCUOHHbIX CNeKTpoB. CrnekTpanbHble TEPMbI.

13. MeMbpaHHble NOH-CEeNEKTUBHbIE SNEKTPOLbI C BHYTPEHHUM PACTBOPOM CPaBHEHNS.

14. OCOBEHHOCTN KanUNNAPHbIX KOMOHOK B ra30BOW M ra3o-XMAKOCTHOW XpoMaTtorpagoun.

15. Cnocobbl aToMm3aumm B aTOMHO-3MUCCUOHHbIN cnekTpockonun. Oblwas xapaktepuctumka.
NHpyKTMBHO CBSI3aHHas nnasma.

16. CTeknsaHHbI pH-MeTpryecknin anekTpoa.
17. Xapaktepuctuka copbeHToB B ra3o-aacopbunoHHON xpoMaTorpagomnu.
18. AToMn3aumsa B nnameHe 1 OyroBom paspsie B aTOMHO-SMUCCUOHHOW CMEKTPOCKOMNUU.

19. TBEpPAOKOHTAKTHbIE NOH-CENEKTMBHbIE SNEKTPOAbI C KPUCTAaNINYECKO MeEMOpaHol 1
NoNMMepPHO MeMBOpPaHOIA.

20. CnekTpanbHble 1 PU3NKO-XUMUYECKNE MOMEXM B aTOMHO-3MUCCUOHHOW CNEKTPOCKOMUN.
21. ['a30Bble MOH-CENEKTUNBHbIE 3NIEKTPObI.

22. OPGPEKTUBHOCTb U CENEKTUBHOCTb XpOMaTorpadomnyeckoro pasaeneHuns. Yicno teopetnyeckmnx
Tapenok. Kputepun agoekTMBHOCTM pasaeneHuns.

23. Obwas xapakTepucTmka aneKTPOMarHMTHOrO U3Ny4eHWs 1 CMEKTPOB U3MYYEHNS.

24. 9nekTpoabl BTOPOro v TpeTbero poaa.

25. CpaBHUTENbHAS XapakTepucTKa YyBCTBUTENbHOCTU MHCTPYMEHTalIbHbIX METOL0B aHanmaa
26. Obwas xapakrtepucTmka aToMHO-abCopPOLMOHHON CNEKTPOCKOMMUM.

27. Ycnosusa namepeHuin B noteHumometpun. KonnyectseHHOE BbipaXeHne MewwaroLwero BIMsaHNS
NOHOB.

28. KayeCTBeHHbIV 1 KONNYECTBEHHbIN aHann3 B TOHKOCNONHOW Xpomatorpagoum.

29. N\CTOYHMKM NOMEX B aTOMHO-abCcopBLMOHHOM CNEKTPOCKOMMWM.

30. MNonspnsaunoHHas Kpmeasi B OTCYTCTBUE ONPPY3NOHHOIrO orpaHudeHus. Teopns 3amenneHHoro
paspsna

31. OcHOBHble XpoMaTorpaguyeckne napameTpbl B KOTOHOYHON XpoMmaTtorpadum: Bpems
YOEPXMBAHWSA, YOEPXMBaAEMbI 00bEM, NapaMeTpbl pasneneHuns.

32. MonekynsipHble cnekTpbl nornoweHus. Mpasuna otbopa.
33. BonbTramnepomeTtpus Ha ctaLMoHapPHbIX 3N1eKTpoaax.

34. Knaccudprkaums xpomatorpagouyeckmx MeToaos: no crocoby nony4eHns xpomaTorpamm
(cnocoby nepeMelleHns copbaTta BAONb CNOS COPOEHTA); MO TEXHUKE BbIMOMHEHWS; MO LEeNu
XpomartorpadgunpoBaHus.

35. OCOBEHHOCTUN KOHCTPYKLUM CNEKTPOPOTOMETPOB U (POTOKONOPMMETPOB (Ha npumepe KPK-2 un
K®K-3).

36. VIHBepCUOHHAs BO/IbTaMMNEPOMETPUS.

37. XapakTtepucTtuka xpomaTorpaguyeckmx NMKoB Ha XxpoMaTorpammax.

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

39. JlnHenHas BONbTaMnepoMeTpunda Ha CTauMOHAPHbIX 31IEKTpOoOax. Linknnyeckne
BO/lbTaMneporpammobl.

40. OCHOBHble OeTeKTopbl B ra3oBon xpomatorpadoun. MNMprHUMN N3MepeHNs 1N HyBCTBUTENIbHOCTb.
41. Obwwue NpVHUUNBLI KNaccngmkaumm MHCTPYMEHTaNbHbIX METOLOB aHanu3a.

42. [NoTeHuMoOMeTpUYeckas syeika. 3.4.C 1 ee cocTasnsowme.

43. AHann3 peanbHoro obbekTa: cTaamm NpobonoaroTOBKM U KOHLEHTPUPOBAHUS.

44, doTomeTpuyeckue peakumm. OCOOEHHOCTN NPUMEHEHNS CMEKTPOGOTOMETPUN B TUTPOBAHUN.
45. lNoTeHumnoMeTpuyeckas s4enka 1 yCcnoBns NOTEHLMOMETPUYECKNX NSMEPEHUIA.
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46. OcobeHHOCTM 060pynOBaHNS OS5 ra30BOV XpoMaTorpagoun
47. Cnocobbl BbipaXXeHns aHaNMTUYECKUX XapaKTepucTnk MeToaoB aHanmaa.

48. CocTtaB nonnuMepHo MmembpaHbl U TpeboBaHUsi K MoHOopaM MeMOpPaHHbIX NOH-CENEKTUBHbIX
3NEeKTPOLOB.

49. Obwas xapakTepncTika xpomaTtorpadon4ecknx METOL0B aHanmaa.

50. Cnocobbl aToMn3aumm B aTOMHO-abCOpPOLMOHHON CNEKTPOCKOMNUN.

51. lNoTeHunomeTpu4eckoe TUTpoOBaHME.

52. Matepuanbl ons TOHKOCNONHOM XxpoMaTorpadoun 1 cnocobbl NPOBEAEHUS pa3aeneHns.
53. VICTOYHWKM U3Ny4eHnst B aTOMHO-abCopOLIMOHHO CMEKTPOCKOMMM.

54. Obwas xapakTepuncTmka BoNbTaMnepoOMETPUYECKNX METOLOB aHaNN3a.
55. ToHkocnoliHas xpomatorpadoms. Obwas xapakrepucTmka.

56. Knaccndumkaums cnekTpockonmyecknx MeTonos aHanmsa.

57. YcnoBumsa NOTEHUMOMETPUYECKMX UBMEPEHUS. DNEKTPOLbl MEPBOro poaa
58. Kpntepun Boibopa MeTofa aHanmaa KOHKPETHOro obbekTa.

59. VIHTEHCUBHOCTb 1 WNPUHA CNEeKTPaNnbHbIX TNHUNA.

60. OnekTpoabl CPABHEHNS: XNOPUACEPEOPSHDLIN 1 KANIOMENBHBIIA.

61. KayeCTBEHHbIN N KONMYECTBEHHbIN aHann3 B KONOHOYHOM xpomaTorpadoun. NYK. Metoabl
KONMYECTBEHHOMO aHanun3aa.

62. CnekTpodboTOMeTpUS - 0bas xapakTepucTuka.
63. OcobeHHOCTM NPUMEHEHUSI PTYTHOrO KanenbHoro anektpoaa. lNMonsiporpadunyeckas BonHa.

64. OcobeHHOCTV 060Py[OBAHUS U BapMaHTbl peann3aummn BblICOKO3EEKTUBHOM XNOKOCTHOM
Xpomartorpadun.

65. KuHetnyeckas teopus B xpomatorpadgoumm. OntumansHas CKOpoCTb NOTOKA.

66. AHanMTMYeCcKne xapakTepUCTKM CNeEKTPOGOTOMETPUYECKNX METOLOB aHann3a. Ycnoeums
N3MEPEHNs cuUrHana.

67. Monaporpacduryeckme MakCMMyMbl 1 CNOCOOLI UX YCTPAHEHMSI.
68. MNoaBuXHbIe N HENOABUXHbIE dpa3bl B ra30BOM xpoMaTorpagoum
69. Cnocobbl BbIpaXeHWs aHaNNTUYECKNX XapakTepucTMk METOA0B aHann3a.

70. Cnocobbl aToMmn3aLmm B aTOMHO-3MUCCUOHHBIA cnekTpockonumn. Oblas xapakTepucTuka.
NHpyKTMBHO CBSI3aHHAs nnasma.

71. Xapaktepuctuka copbeHTOB B ra3o-afAcopbLMOHHON XxpoMaTorpagoun.

72. ATOMM3aums B NnaMeHn n OyroBom paspsie B aTOMHO-3MUCCUOHHOW CMEKTPOCKOMUM.
73. OcobeHHOCTN peanusauunn bymaxHol xpomaTorpacum.

74. 'cTOYHMKM NOMEX B aTOMHO-abCopOLIMOHHOM CMEKTPOCKOMMMN.

75. BonbTramnepomeTpus Ha CTaunmoHapHbIX an1eKTpoaax.

Bonpochbl gns sk3ameHa.

. KoHcTpykTMBHBIE BioKM XpomaTorpadia B 'X

. detekTopbl BOXX

. Knaccndomkauusi copbeHTOB B ra3oBoi xpoMaTorpagoumn, xapaktepuctnka akTMBHOCTM COpOEHTOB.
. Tanbl Xpomatorpadonm4yeckoro aHanmaa B NIOCKOCTHOM XxpoMaTorpadun.

. YTO Takoe BewweCTBEHHbIN aHann3?

. Kakne Bngbl aHannsa 0THOCUTCS K ABYMEPHOMY aHanmay?

. CypbMsHbIn anekTpon: HasHauyeHme, npemMmywecTsa U HegocTaTkum

. TemnepatypHoe TyweHne NIOMUHECLEHUNN.

9. Kak knaccmnumumpytoTcs CNekTpocKonmyeckmne MeTobl aHanuaa no npupoae vyactumu?

10. HazoBunTe y4acTku cnekTpa aneKTpoMarHUTHOrO U3y4eHns B Nopsake YyBENUYEHNS ONIMHbI BOSHbI
11. IHTEHCMBHOCTb CNeKkTpanbHON NMMHUN B SMUCCUOHHOM CNEKTPOCKOMUN.
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12. HazoBnTE NPUYUHBI YIWMPEHNS CNEKTPabHbIX MUHUNA.

13. HazoBute oCHOBHbIe HNOKM aTOMHO-abCcopOLMOHHOrO CrekTpoMeTpa.

14. YpaBHeHue JlomakumHa ? Waiibe.

15. Cepusa banbmepa.

16. Cnocobbl atommaaumm B ASC.

17. CamonornoweHune B ASC.

18. Mpasuna otbopa B MONEKyNAPHOW CNEKTPOCKOMMU.

19. AHann3aTopbl 4aCTOTbl B CNEKTPOGDOTOMETPAX.

20. MpurHUMN paboTbl POTOYMHOXMTENS.

21. ObpaTtnMble 1 HeobpaTMMble MMKN HA NUHENHON NOCTOSIHHOTOKOBOK BONbTamMneporpamMme
22. KoHcTpykums cTteknsiHHoro pH-mMeTpuyeckoro anekrpona

23. TBepOOKOHTaKTHbIE MOTEHUNOMETPUYECKNE CEHCOPBI: CTPOEHWE YYBCTBUTENbHOIO CNOS
24. Coneso MOCTUK B NOTEHLMOMETPUN.

25. ['anbBaHnyeckas s4yerika. JInHeinHas 3anncb cocTasa rasbBaHNY4eCKON SHENKU.
26. NoHATne npencTaBUTENBHOCTU (PENPe3eHTaTBHOCTUN) NPOObI.

27. lNpviBeonte NnpuMepbl OTHOCUTENbHbLIX METOLOB aHaNM3a.

28. Kakue MeTofbl OTHOCSATCS K B1ONOrMyecknm MetTogam aHannsa?

29. KayecTBeHHble NapameTpbl NnaHapHoOn xpomarorpadguu.

30. Yro Takoe pasbopka npobbl (Ha NnpuMepe noys)?

31. Cnocobbl ctabunnsaumm coctasa npobbl (HA MpUMepe MoYB).

32. Crabunuaaums buonorunyeckmx npob.

33. TpeboBaHus K TPAHCMOPTUPOBKE 1 XpaHeHuto Npob nocne nx otbopa.
34. VIHTEHCMBHOCTb CMEKTPaNbHOWM NMMHUN B aBCOPOLMOHHON CNEKTPOCKOMNUN.
35. CkaHuvpytowas anekTpoHHas MUKPOCKONUS: NPUHLMNbI MeTona

36. HasoBunTe NpuyunHbl BINSHUS Matpuubl Ha pesynbtatel AAC.

37. HazoBuTte 0CHOBHbIE 610KM aTOMHO-3MUCCMOHHOMO CMEKTPOMETPA.

38. PacnpepneneHune bonbumaHa.

39. Cepuu JNlanmepa v lMNMaweHa.

40. Cnocobbl atoMmmnzaumm B AAC.

41. dunsuko-xmmunyeckme nomexu B AAC.

42. OcobeHHOCTM CrEKTPOB B MONEKYNSIPHOM CMEKTPOCKOMWM.

43. CnekTp aneKTpoOMarHNTHOro n3nyyeHns X apakTepucTuky cnekTpa.

44. T1loHATME NpOonycKaHUs 1 ONTUYECKOM MNOTHOCTH.

45. Knaccndpmkaums anekTpoMarHUTHbIX CNeKTPOB.

46. Knaccudpmkaumst METOA0B aHaNMTUYECKO XMmK No 06 bekTy aHannsa
47. NMnameHHasa ooTomeTpmus ? obuee onucaHune

48. ckposon aHanms

49. YpaBHeHune HepHcTa ons anektponos 3 poga

50. Yro Takoe BUONKOH?

51. lNpaewnna Yonwa

52. XpoMopopHble 1 ayKCOXPOMHbIe rpynmbl

53. ICTOYHWKIM n3ny4yeHns B MONEKYNSIPHOM CNEKTPOCKOMUM

54. Kakvne MeTobl aHanm3a OTHOCATCS K UHCTPYMEHTaNbHbIM (PU3NKO-XMMUYECKUM)?
55. Nante onpeneneHne xpomarorpaguu.

56. ictouHnkn nanyyveHns s ASC.

57. Bugbl cnekTpockonunyeckmx bydepos.
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56. MpeunmywecTea s4eikn JIbBoBa kak cnocoba atommsaumm B AAC.

57. MNpenmylwecTBa MHOYKTUBHO CBSI3aHHOW Nna3mbl Kak crnocoba atommaaumm B ASC.
58. lNpuHuMnNnanbHas cxema nioMMHoMeTpa.

59. MNpuHUMN NHBEPCMOHHOM BONbTAMMNEPOMETPUMN.

60. Knaccudomkaums npob B 3aBUCMMOCTM OT CTaaum nepBryHol ob6paboTku.
61. Meton rpaoynpoBOYHOro rpadgovka B NoTeHUNOMETPUN.

62. Knaccudpmkaums npob B 3aBUCUMOCTM OT yCnoBuin otbopa.

63. PoTOMETPUYECKME peakLmnn.

64. OnekTporpasMMeTpus ? NPUHLMN MeToaa.

65. doTOMETPUYECKOE TUTPOBAHMNE ? BUAbI 3ABNCMMOCTEN.

66. [NoTeHuMoMeTpuyeckoe TUTpoBaHme ? BMUabl 3aBUCYMOCTEN.

67. Knaccudomkauusi npob B 3aBUCUMOCTU OT Ha3HAYEHWS.

68. YpaBHeHne byrepa-JlambepTa-bapa.

69. NpaBnno aganTMBHOCTU B CNEKTPOGOTOMETPUMN.

70. OnekTpoXeMunioMUHeCLIeHUUS ? NpuHLMN MeToaa.

71. VIcTO4YHMKM BO3OYXOEHUS 1 Bl IIOMUHECLLEHLINM.

72. MNpasumno Kaww B MONEKynspHOn NIOMUHECLEHLINN.

73. XnopuacepebpsiHblii aneKTpoa CpaBHEHNS.

74. CocTaB nonumepHoi membpaHbl ICO ¢ BHYTPEHHM pacTBOPOM CPaBHEHUS.
75. YpaBHeHNe NoTEHLMOMETPUYECKON CeNnekKTUBHOCTM HMKonbCKoro.

76. [locTOMHCTBA 1 HEJOCTaTKM Nnonsporpagouu.

77. T1pn4mHbI BO3HNKHOBEHWS NONAPOrpadouyeckmnx MakC1mMyMoB.

78. TpeboBaHust K HX® 1 nx Hocutensm B xpomatorpacoun.

79. Knaccudomkaums xpomatorpadomyeckux MeTooB aHanmaa no crnocoby nepemelleHunst copbata
BOOMb cnost copbeHTa.

80. KnHeTtnyeckasa Teopus xpomartorpadgum (ypasHeHne BaH Leemrtepa)
81. KoHCTpyKTMBHbIE Bn0KM Xxpomartorpadga B BOXX.

82. [leTekTopbl B ra3oBoi xpomarorpadguu.

83. Cxema noHocenekTMBHOro NoNeBoro TpaH3ncTopa.

84. CucTteMbl BBOAA Npobbl B ra30BOV XpoMaTtorpacoun.

85. SHepreTnyeckmin N KBAHTOBbIN BbIXOL NIOMUHECLIEHLIN.

86. 3akoH Ctokca-J/Tommens B MONEKYNSAPHON NIOMUHECLLEHLINN.

87. NanTte onpeneneHvne npegena obHapyXeHus.

88. TpeboBaHus kK MaTepuanam, npuMeHsieMbIM Npu npobooToope.

89. YUto Takoe gpasosbli aHann3?

90. Harite onpeneneHne nasepHoin abnsuuu.

91. MpnymnHbI OTKNOHEHMS OT ypaBHeHus Byrepa-Ilambepra-bapa

92. AHannTnyeckne xapakTepucTmkm METo40B CNEKTPOGOTOMETPUMN.
93. MeTopg rpafynpoBOYHOro rpaduka B cnekTpootomeTpun.

94. MNpaswnno JleBlwnHa B MONEKYNSPHOW NIOMUHECLIEHLINN

95. YpaBHeHue HepHcTa ong anekTponos 2 poga.

96. XMHIMOPOHHbIV 3NeKTPo, ypaBHeHMEe NoTeHunana XMHrimapoHHOro anekTpoaa (BobiBoa).
97. CurHan KpucTannnyeckoro MOHOCENeKTUBHOro anekTpoaa (Ha npumepe LaF3)
98. YpaBHeHue pH ons cteknsaHHOro anekTpona

99. KOHUEeHTpauUMOoHHOE TylWeHue NIOMUHECLLEHLNN

100. TywunTtenu nloMUHECLIEHLNN.
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7.1. OcHOBHas nuTeparypa:

1. XebeHTaeB A. V. AHanuTnyeckas xumns. Xummnyeckme Metonbl aHanmaa: Yyeb. noc.
[OnekTpoHHbI pecypc] / A.N. XebeHTtsies, A.K. XepHocek, N.E. TanyTb. - 2 nag., ctep. - M.:
NH®PA-M; MH.: HoB. 3HaHue, 2011. - 542 c.

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

2. XebeHTtses A. . AHanutnydeckas xumms. XpomaTorpaguyeckme MeToabl aHanmsa: YyebHoe
nocobve [OnekTpoHHbIn pecypc] / A.U. XebeHTses. - M.: HALL NHdpa-M; MH.: HoB. 3HaHue, 2013. -
206 c.

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

3. MeTtoamyeckoe pykOBOACTBO K NPAKTUKYMy MO aHANUTUYECKOW XUMUN [TEKCT: 9NEKTPOHHbIN
pecypc] : TECTOBbIE U KOHTPOJIbHbIE 3a4aHUS MO SNEKTPOXMMUYECKMM MeTOAaM aHanmaa / KasaH.
roc. yH-T ; COCT.: gou., K.X.H. J1. I". Wanpaposa, npod., 4.X.H. 3. . MeasHuesa .? SnNeKTPOHHbIE
naHHble (1 goann: 0,72 M6) .? (KasaHb : KasaHckuin rocynapCcTBeHHbI yHuBepeuteT, 2007) .7 3arn.
C akpaHa .? [Ina 2-ro kypca .? Pexum poctyna: oTKpbITbli .?
http://libweb.kpfu.ru/ebooks/07-ICH/07_55 2007 _000081.pdf

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

5. 3uataunHoBa, IM.K. MpaBumMeTprs n TMTpUMETPUYECKME METOAbI aHaNN3a : y4ebHO-MeToanyeckoe
nocobue / I. K. BuatromHosa, 3. . MeasHuesa ; KasaH. doenep. yH-T, XuM. UH-T nm. A. M.
Bytneposa, Kadp. aHanut. xumnn .? KazaHb : [KasaHckuin yHusepcutert], 2014 .7 79, [1] c. ; 21 .7
Bnbnuorp. B KoHLe KH. (5 HasBg.), 100.

7.2. lononHutenbHasa nuteparypa:

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

2. Ot10, M. CoBpeMeHHble MeTOAbl aHaNUTUYECKON xumnn: B 2 Tomax / Mattnac OTT1o; nep. ¢ HeMm.
non pen. A. B. 'apmawa.?Mocksa: TexHocgepa, 2004.?(Mup xumnn).T. 2.72004.7281 c.

3. AHanutuyeckas xmmus: npobnemol n noaxonbl: B 2 1./ pea.: P. KenbHep, X.-M. Mepme, M. OT70,
. M. Bugmep; nep. ¢ aHrn. A. I". bBopaeHko [ gp.] nog peg. tO. A. 3onotosa.?M.: Mup: ACT,
2004.7; 24.?(Nyywniz 3apybexHblin y4ebHuk).T. 1.72004.7608 c.

4. AHannTuyeckas xmmus: npobnemsl n nogxonbl: B 2 1./ pen.: P. KenbHep, X.-M. Mepme, M. Ot70,
. M. Buomep; nep. ¢ aHrn. A. I'. bopaeHko [ ap.] non peg. tO. A. 3onotosa.?M.: Mup: ACT,
2004.7; 24.?(Nyywniz 3apybexHblin yuebHuk).T. 2.72004.7728 c.

5. CnekTpodpotomMeTpus : y4ebHO-MeToomyeckoe nocobue no aHanUTU4Yeckon xummm / KasaH. roc.
yH-T, XuM. nH-T uM. A. M. bytneposa ; [cocT.: H. . CaBenbesa, P. M. Bapnamosa] .? KasaHb :
KasaHckuin rocynapcTBeHHbI yHuBepcutet, 2009 .7 31, [1] c.

6. TpuchoHoBa, A.H. AHanutnyeckas xumns. JlabopaTtopHbIi NPakTUKyM [ONEKTPOHHBIA pecypc] :
y4eb. nocobue / A.H. TpudpoHosa, /.B. MenbcuTosa. - MuHck: Bbiw. wk., 2013. - 160 c.
http://znanium.com/bookread2.php?book=508998
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7. Crownkosa E.E., MepsHuesa 3.11., EBTiornH [".A. 'napoxmMuyecknii aHanms. [OneKTPOHHbI
pecypc]. - 2010. Pexum goctyna:
http://kpfu.ru/docs/F2019931312/Analyt.%C3%E8%E4%F0%EEY%F5%E8%ECY%E8%F7%ES5%F1%EAY%E

8. bynHukos I".K., MaiictpeHko B.H., Bacenes M.P. OcHOBbl COBPEMEHHOMO 3N1EKTPOXUMUYECKOrO
aHanmza. M.: Mup-BuHom J13, 2003. - 592 c.

9. OCHOBbI aHANUTNYECKON XUMUK: B 2 TOMAX: Y4E€OHUK ONs CTYAEHTOB BbICIIMNX Y4EOHbIX 3aBEAEHWA,
obyvatowmxcs No XMMM4Yecknm HanpaeneHusM / nog pen. akag. KO.A. 3onoTtosa.?5-e nag.,
ctep..?”Mocksa: Akagemus, T. 1.72012.7383 c.

10. OCHOBbI @HANUTNYECKOW XUMUN: B 2 TOMAX: y4EOHNK ONS CTYAEHTOB BbICIIMX YHEOHbIX
3aBeneHuiA, obyyatoLmxcs No XMMNYECKMM HanpaeneHmsam / nog pea. akaq. FO.A. 3onotosa.?5-e
naga., ctep..?MockBa: Akagemus, T. 2.72012.7407 c.

7.3. UHTepHeT-pecypcCbl:

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

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

Lx. MNnamBek.dnekTpoxuMmnyeckme Metoapl aHanuaa - www.twirpx.com/file/167956/

KaTanor pecypcoB no pnanko-xmmMmnyeckmm Metoaam aHannaa -
http://www.twirpx.com/files/chidnustry/analytic/phchem/

OCHOBbI XMMMYECKOro aHanunsa -TuTpumeTpus - http://www.youtube.com/watch?v=ZRPYxyg4pws

Y4ebHUKMN NO 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. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gucunnnuvHbl "AHanmtnyeckas xmmMma" npegnonaraeTt UCMNonb30BaHWe Cremyowero
MaTepuanbHO-TEXHNYECKOrO 0b6ecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHalEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboi Buaeo n ayamno
nHGOPMaLMK, MONYYEHNS N Nepefayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUN COCTOUT U3: MyNIbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTePAENChI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAVNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrve BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA0OHON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTmeoniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3VMOHHOE NPOrpaMmMHoe obecneyeHue.
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YuyebHo-mMeToanYeckas nutepartypa ans AaHHOW ONCUUMNIMHBI UIMEETCS B HANNYUN B
3NEKTPOHHO-bmbnnoTteyHon cucteme "KnuradoHa", oocTyn K KOTOPOW NPeaoCcTaBneH CTyOeHTaM.
ONeKTPoHHO-bmbnnoTeyHas cuctema "KHuradoHg" peannayet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy LMAPOBOro KOHTEHTA Y4€OHO-METOANYECKON NMTepaTypbl Ons By30B C
yCnoBmeMm 06a3aTenbHOro cobntoaeHns aBTOPCKMX U cMexHbIX npae. KHuradorng obecneynsaet
LWMPOKWUIA 3aKOHHbIN OOCTYN K HE06X0AUMbIM anst 06pa3oBaTeNnbLHOro Npouecca n3gaHnsim ¢
NCNONb30BaHNEM NHHOBALIMOHHbIX TEXHOMOMMIA N COOTBETCTBYET BCEM TpeboBaHUsIM HOBbIX PITOC
BIMO.

ObopynoBaHue:

- Becbl aHannTnyeckme anekTpoHHble ogHoYaweyHble OHaus -11 wr.
- dotokonopumetpbl KOK-3 1 M35300

- oHoMepbl "OkoTecT-BA"

- Bonbtamneporpadobl "9kotecT-BA"

- BonbTamneporpad "NBA-3"

- BonbTamneporpadbl micrAUTOLAB

- [lnameHHble gooTomeTpnl: NMAX-1 n PFP-7

- AToMHO-abcopbunoHHblin cnektpomeTp AASTN (Carl Zeiss Jena)
- CnekTtpogootomeTtpbl CP-102 - 2 wr.

- Xpomarorpadgobl: MoHHbIR xpomaTorpad DIONEX ICS-500,

- XunokocTtHble xpomaTorpadob! "OpnaHt”

- Neyb MydpenbHas

Xumpnyeckas nocyga v xMMn4eckne peakTuBbl.

[MpoekTop 1 cucTtemMa NHTEPaKTUBHOIO onpoca.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn GrOC BIO n y4ebHbIM nnaHoM no
cneumanbHocTn: 04.05.01 "®yHoameHTanbHas n npuknagHas xumMms" n cneunannsaumm
OpraHuyeckast xumus .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Crpanuua 69 13 70. EiE YHH

S OEALIK G



Mporpamma gucumnnuHel "AHanutudeckas xumus"; 04.05.01 dyHgameHTanbHas U NpUKNagHas XMMus; 3aseyowmnin kadpeopon, a.H.
(npodpeccop) EeTioruH IM.A. , npodbeccop, o.H. (npodpeccop) MensHuesa 3.11.

AsTop(bl):
EsTiornH M .A.
MepnsiHueBa 3.11.

S 201 __r.

PeueH3eHT(bl):

Ynaxosuy H.A.

S 201 __r.
PernctpaumoHHblit HomMep DAEKTPOHHEH
Crpanunua 70 n3 70. il VHITI Fl EPCHTET

ARl 5 AN O HHT AHATKTAHEC AR CHICTEMA K



