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1. Henu u 3a7a4u U3ydeHUs: TUCHUTLIHHBI

Ilenpto  maHHOTO Kypca sBIsSeTCS  (QOPMUPOBAHWE CHCTEMHBIX 3HAHHUA  0a30BBIX
3aKOHOMEPHOCTEM XMMHUYECKUX IMPOILIECCOB M JalbHEWIee pa3BUTHS OOIIEXUMUYECKOW MOATOTOBKU
CTyJEHTa, HA4YaTOH B Kypce OOIIel W HEOpraHWYecKOd XUMuHU, ¢ oOydeHHeM Hamboyiee BaKHBIM
XUMUYECKUM U (PU3MKO-XMMHUYECKUM METOJaM aHajlh3a W BO3MOXKHOCTAM HUX MPUMEHEHHUs Ha
NPEANPUITHIX MUIIEBON TPOMBIIUICHHOCTH.

B 3agaun naHHOTO Kypca BXOJUT:

— CdopmupoBaTh y CTyIEHTOB yMEHHE OOpamatbcs C XUMUYECKHUMH BEIIECTBAMHU,
OpOCTEHIIUMU MPUOOpPaMU, MPOBOJUTH XHUMHUYECKUH HKCIEPUMEHT, JAelaTh COOTBETCTBYIOIINE
0000111eHUS ¥ BBIBOIBI.

— O3HAaKOMUTH CTYJEHTOB C METOJAMH U METOAUKAMH HCCIEHOBAaHUM, MPUMEHSIEMBIX IMPHU
AHAJIN3€ ChIPbS U MPOAYKUUH IMUIIEBON TPOMBIIUIEHHOCTH.

— CdopmupoBaTh y CTYACHTOB YMEHHE OPraHU30BHIBATH CaMOCTOSITENIbHYIO pPadoTy,
MPOBOJIUTH HAOJIOJIEHWE 3a XOJOM SKCIEPUMEHTa, IOJIb30BaThCsl CIPABOYHBIMU TaOIUIAMU U
JIATEPaTypOu.

2. TpeGoBaHus K pe3yJbTaTaM OCBOEHHUSI U CHHIJIHHbI

[Iporiecc u3ydeHWs AUCUUIUIMHBI HampaBieH Ha (¢GopMHUpoBaHHE MPOdEeCCUOHATBEHON
KOMIIETCHITUH:

— CnocobeH mpUMEeHSTh OCHOBHBIE 3aKOHBI M METOJbl MCCIEAOBAHUN €CTECTBEHHBIX HAyK JJIS
penenus 3aaa4 npopeccuonanbHoi aesteapuoctu (OI1K-2).

HnaHpreMHe PE3YJIbTAThI OCBOCHU IMPAKTHKHU, COOTHCCCHHBIC C IJIaHUPYCMbIMHU
pe3yiibTaTaMu OCBOCHUSA O6paSOBaTeJ'IBHOI71 IIporpaMmel, IpeaCTaBJICHELI B Ta6J'II/II_Ie.

Ta6n1z1ua - HnaHpreMHe pPE3YyIbTaThl O6y‘leHI/I${ Mo JUCHUIIMHE, COOTHCCCHHBIC C YCTAHOBJICHHBIMU
B ITporpamMme 6aKanaBpHaTa HHAUKATOpaMu JOCTUKCHHUA KOMHCTCHHI/IfI

Kona u HammeHoBaHue

Kon I[Inanupyemblii pe3yabrar Kon
HaunmeHnoBanue MHAMKATOpA
KOMIIeTeH o0y4yeHust noka3zareJisi
KOMIeTeHI[U! AOCTHIKEHUSI
1701 10 INCIMILIHHE OCBOEHHSI
N-1omko: 3Haer 33“3"".
OCHOBHBIC 3aKompl | MM 3(OIMK-2)1.
€CTECTBEHHOHAYYHBIX ~  OCHOBHBIC nousTu, | 3( -2)
JUCITHILINH, TEePMHUHBI, (bopMym)Iv,
CBS3AHHDBIC ¢ | IPHMEHSIEMbIE B aHAIMTHYECKOH
npogeCcCHOHATBHOM XUMHH, 5 3(OIK-2)2
eATEIBHOCTBIO. —  croco0bl BIpakeHUs | 3( -2)
KOHLIEHTPAIH PAaCTBOPOB;
Cnocoben - :
DHMOHSTE Wl-2onkz:  Bnaneer | o opopuye Mmerons! | 3(OIIK-2)3
OCHOBII){LIC 3aKOHBI U oo THTPUMETPHHICCKOTO "
MeTO! TpUMCHCHNA TPaBHMETPHYECKOTO aHAITH30B
(OIIK-2) OCHOBHBIX 3aKOHOB | cyinpocTs peakuuii u | 3(OMNK-2)4

HCCIIe/JOBaHUN €CTECTBEHHOHAYYHBIX

IIPOIECCOB, HCII0JIB3YEMBIX B
CCTCCTBCHHBIX HAYK | NMUCUMIUINH,

AHAUTUTUIECKON XUMUU,

ggg(g::éiiig;:ﬁi; E];)i)&;:::;ZHaHBHOﬁ B | — xummueckme u Qusnueckue | 3(OIK-2)5
[ —— CSTCABHOCTH, METOIbI oOHapyKeHUs,
pasneneHuss U KOHICHTPUPOBAHUS
NI-3onk-2: Vmeer | pemects;
OPUMEHATH OCHOBHBIC | — MPHHIIMIIEI u obmactu | 3(OIK-2)6
3aKOHBI KCII0JIb30BaHUSA OCHOBHBIX
CCTCCTBCHHOHAYYHBIX METOJI0OB XHMHYECKOI'0 aHajau3a
AACLIHIUINH, (xuMHUYecKuX, (U3MUECKUX H
CBsI3aHHBIE B | U3UKO-XUMUIECKUX);

npogeccHoHaIbHON —  OCHOBHEIE norpemrocta | 3(OMK-2)7




Kon
KOMIIETEeH
MU

HaumenoBanue
KOMIIETEH I

Konx u HammMeHoBaHHe
HHIMKATOpPA
JOCTHKEHHS

IInanupyemslii pe3yabTat
o0y4eHust
10 AMCHMILIHHE

Kon
noKasareJs
0CBOEHHS

JCATCIBHOCTH.

XUMHYECKOTO aHanu3a u
TIPHAHITHIIET 00paboTku
Pe3yIbTaTOB;

— IpaBWiIa IKCILTyaTalHu
npubopoB M 00OpYHOBAHHS,
UCTIONB3YEMbIX TMPU TPOBEICHHH
aHaJIM30B.

3(OTIK-2)8

YMmern:

—  CaMoCTOSITENIbHO pPaboTaTh C
yaeOHoI 5 CIIPaBOYHOU
JUTEpPaTypou JUISL pelieHus
MOCTaBJICHHBIX 3a]a4;

— TONB30BaTbCs  PEaKTHUBAMH,
pacTBOPUTEISIMY, XUMHYECKON
MoCcynoi, o0opynoBaHuEM;

— TOTOBHTH u
CTaHJapTU3UPOBATh PACTBOPBIL;

— IUIAHUPOBATh U OCYLIECTBIIATH
XUMHUYECKUN JKCIEPUMEHT,
aHAJIU3UPOBATh u
HUHTEPIIPETUPOBATh  IIOJIyYCHHBIC
pe3ynbTaTHI, (dbopMyIHpoBaTh
BBIBOJIBI.

— TNPOTHO3UPOBAThH
BO3MOXHOCTb 00pazoBaHu
0CaJKOB IpH CMEIINBAaHUH
pacTBOpoB c H3BECTHON
KOHLEHTpAaLUUEH!  PacTBOPEHHBIX
BEILIECTB;

— paBWIBHO BBIOMpAaTh METOJ
aHaJIN3a;

— IIPAaBUJIBHO IIPEJICTaBIIATh
rpaduuecKuit U pacyeTHBIH
MaTepHuan

— HCIOIB30BaTh  IOJyYEHHBIE
3HaHMS B  NPOQECCHOHATBHON
JIESITEIbHOCTH.

— COCTaBISTb CXEMYy aHaJW3a,
IPOBOAUTH  KAue€CTBEHHBI U
KOJIMYECTBEHHBIN aHanu3
BELLECTBA.

Y(OIK-2)1

Y(OIIK-2)2

Y(OIIK-2)3

Y(OIIK-2)4

Y(OIIK-2)5

Y(OIIK-2)6

Y(OIIK-2)7

Y(OIIK-2)8

Y(OIIK-2)9

Baagers:

— HABbIKAMH  BBIIIOJIHCHUA
OKCIICPUMEHTOB 1o
AHATUTHYECKON XUMHHU o
MPE/II0’KEHHBIM METOTUKAM;

- HaBBIKAMH pabOTHIl Ha
000pyJIOBaHUHU TIPH MPOBEICHUH
XUMHYECKHIX IKCIIEPUMEHTOB;

—  HaBBIKAMH  NPUTOTOBJICHUS
pacTBOPOB U UX CTaHAAPTU3ALUN;
—  HaBBIKAMH  pacIu(pPOBKU
AHAJIUTHYCCKHUX CUTHAJIOB,

- HaBBIKaMHU paboTHhI c
JUTEPATypPHBIMH HMCTOYHUKAMH H
CIIPAaBOYHOM  JIMTEpATypbl  TIO
XUMHU.

B(OTK-2)1,

B(OIIK-2)2

B(OIK-2)3
B(OTIK-2)4,

B(OTK-2)5,




Konx u HammMeHoBaHHe

Kon IInanupyemslii pe3yabTat Kon
HaumeHoBaHue HHAMKaTOpa
KOMIIeTeH o0yuyeHUst noKa3zarteJisi
KOMIeTeHIIHU AOCTUKEHUS
MU 10 AMCIMIIHHE OCBOEHHUS

3. MecTo TUCHUILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOIi POrpaMMbl

YyeOHas TUCIUIUIMHA « AHATTUTHYECKAsT XUMUS U (PU3UKO-XUMUYECKUE METOIbI aHATTU32)
OTHOCHUTCS K 00513aTeIbHON YacTH B CTPYKType 00pa30oBaTEeIbHOM MPOTrpaMMBbl.

[Ipy wu3yYeHUM AUCHUIUIMHBI «AHAIHTHYECKAss XUMHS W (U3UKO-XUMHYECKHE METOJIbI
aHaJIM3a) UCIOJIb3YIOTCS 3HAHUS 10 TAKUM JUCIUILUIMHAM, KaK:

OcHosbl  0bWell U HeopeaHuyeckou XumMuu — XHUMHYECKHE CHCTEMbI, XUMHYECKas
TEPMOJMHAMIKA ¥ KHHETHKA, PEaKIIMOHHAs CIIOCOOHOCTH BEIIECTB, XUMUYECKas HICHTU(DUKAIIHS.

Mamemamuxa — norapupmuyeckoe, TudhepeHInaIbHOe K HHTETPAIbHOE HCYUCIICHHE.

Qu3zurxa — GPU3NYECKUE CBOMCTBA BEIIECTB, ONTHKA, dJICKTPHUSCTBO.

3HaHUSA, YMEHUS M HaBBIKHU, NPUOOpPETEHHBbIE OOYYAIOUIUMUCS MPU OCBOCHHH TUCIUILTAHBI
«AHamUTHYeCKass XUMHUS W (DU3MKO-XUMHUYECCKHE METOJbl aHaliwu3a», OYAYyT HCIOIb30BAHBI IPH
W3YYECHUU AUCHMILTUH: «DPu3nyeckas U KOJUIOUIHas XuMusy», «buoxumusy», «MeTtoabl UcCleqOBaHUS
pBHIOBI U PBIOHBIX MPOIYKTOB», «KOHTPOIL MPOU3BOJACTBA U KAYECTBA PHIOHBIX MPOIYKTOBY» a TAKXKe
HEOOXOUMBI JIsl BBIIOJIHEHUS Hay4YHO-UCCIIEI0BATENbCKOM PAOOTHL, Ui MPOXOKICHUS MPAKTHKHU IO
MOJTYYEHUIO MIEPBUYHBIX TPO(ECCUOHATBLHBIX YMEHHUM ¥ HABBIKOB, B TOM YHCJIE TIEPBUYHBIX YMCHUH U
HaBBIKOB HAy4YHO-UCCIIeI0BATEIbCKON JIEeATEIIbHOCTH, JUISL IIOJATOTOBKH BBIITYCKHOMN
KBaJIM(DUKALIMOHHOM paboThl.

4. Conep:xkanue IUCHUNTIHHBI
4.1 Temamuueckuil n1an OUCYUNTUHDL
Ounas popma obyuenus

KonTakTHas pabora
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Pazgea 1. O0mue Teopernyeckue
OCHOBBI AHAJIUTHYECKOH XUMHUH. Tecr
KauyecTBeHHbIH aHaaIN3
72 51 17 - 34 21
Tema 1: BBeaeHue B aHAIUTHYECKYIO Ompoc,
XUMUIO BBIIIOJIHCH
ne u
3anmTa
naboparop
HOU
7 4 2 - 2 3 paboThI
Tema 2: OCHOBHBIE TTOHSTHUS Ompoc,
AHATUTUYCCKON XUMHH. BBITOTHCH
ue u
3aIurTa
10 6 2 - 4 4 saboparop




HOH
paboTHI

Tema 3. /lunamuueckue paBHOBECHS B
pacTBOpax

23

18

12

Omnpoc,
BBITIOJTHEH
ue u
3aIuTa
mabopatop
HOWU
paboTsl

Tema 4. Tunbl XUMUYECKUX PEAKIINI

16

12

Ompoc,
BBIMTOJTHEH
ue u
3ammra
nabopaTop
HOI
paboThI

Tema 5. PaBHOBecue B IeTEpOTreHHBIX
cucremax

16

11

Ompoc,
BBITIOJTHEH
ue u
3aluTa
nabopaTop
HOM
paboTsI

Pa3gen 2. KoinyecTBeHHBIN aHAJIN3

180

85

17

68

59

Tect

36

Tema 6: OcHoBHBIE TpeOoBaHUS,
NpEeIbsBISEMBbIE K  PEaKIHsIM B
KOJINYECTBEHHOM aHAaJIN3¢e

Ompoc,
BBITIOJTHEH
ne n
3ammuTa
mabopaTop
HOH
paboTHI,
BBITIOJTHEH
ue
MpakTHyec
KUX
3a/laHui

Tema 7: 'paBUMeTpHUECKUIl aHAIN3

40

22

18

18

Ompoc,
BBITIOJTHEH
nen
3amuTa
mabopaTop
HOH
paboTHI,
BBITIOJTHEH
ue
MpakTHyec
KUX
3a/laHui

Tema 8: TuTpuMeTpHUECKUI aHAIN3

76

47

38

29

Ompoc,
BBIIIOJIHCH
ne u
3ammra
nmabopaTop
HOH
paboThl,
BBITIOJTHEH
ue
MIPaKTH4IEC
KHX
3a/laHui

Pazpen 3. Pu3uKo-XUMHYECKHE
METOIbI AHAIHN32

20

14

12

Ompoc,
BBITIOJIHEH




e n
3amuTa
mabopatop
HOWU
paboThI

Tema 9: OOmas XapakTepuUCTHKA
(HU3UKO-XUMHYECKHX METOJIOB aHAIH3a

20

14

12

Omnpoc,
BBITTOJTHEH
ue u
3ammTa
nabopaTop
HOI
paboThI

3aueTr

DK3aMeH

36

Bcero

252

136

34

102

80

36

3aounas popma obyuenus

HaumeHnoBaHue pa3aenos u TeM

Bcero gyacos

AyJIUTOpHBIC 3aHSATHS

KonraktHas pabota
10 BUAAM y4eOHBIX

3aHATHHN

Jlexuun

MMPaKTUYCCKUC

3aHATHUA

JlabopatopHsie
paboThI

CamocrositenpHas
pabota

DOpMBbI TEKYIIETO
KOHTPOJIS

3HAHUH 10 JUCIUITIINHE

UtoroBsiii KOHTPOJIb

Pa3nen 1. O61mue Teopernueckune
OCHOBBI AHAJINTHYCCKONH XHUMHH.
Ka4yecTBeHHbI aHAIM3

110

10

100

Tect

Tema 1: BBeaeHue B aHAIUTHYECKYIO
XHAMUIO

22

20

Ompoc,
BEITIOJTHEH
ue u
3amnmra
nabopatop
HOU
paboThI

Tema 2: OCHOBHEBIE
AHAJIUTUYECKOU XMMHU.

IIOHATHUA

22

20

Ompoc,
BBIIIOJIHCH
ue u
3ammTa
nmabopaTop
HOH
paboTsl

Tema 3. /luHaMHuueckue paBHOBECHUS B
pacTBOpax

21

20

Ompoc,
BBITIOJTHEH
ne u
3aIuTa
naboparop
HOM
paboTHI

Tema 4. Tunbl XUMUYECKUX PEaAKIUI

21

20

Ompoc,
BBITTOJTHEH
ue u
3ammra
nmabopaTop
HOH
paboTsl




Tema 5. PaBHOBecHEe B TreTE€pOTEHHBIX
cucTeMax

22

20

Ompoc,
BBITIOJTHEH
ue u
3aIurTa
nabopaTop
HOI
paboTsl

Pa3gen 2. KoinyecTBeHHBIN aHAJIN3

108

100

Tect

Tema 6: OcHoBHBIE TpeOOBaHUS,
OpeIbsBISEMbIE K  PEaKIusIM B
KOJINYECTBEHHOM aHAaJIN3e

33

30

Ompoc,
BBITIOJTHEH
ue u
3amuTa
mabopatop
HOH
paboTsl,
BBITIOJTHEH
ne
HpakTHyec
KUX
3alaHui

Tewma 7: I'paBUMETpUYCCKUIA aHATTU3

33

30

Ompoc,
BBITIOJTHEH
ue u
3amuTa
mabopatop
HOH
paboTHI,
BBITIOJTHEH
ne
IpaKTH4eC
KUX
3alaHui

Tema 8: TurpumeTpuuecKuil ananus

42

40

Ompoc,
BBIIIOJIHEH
Hue u
3amTa
nabopatop
HOH
paboTHI,
BEITIOJTHEH
ne
MpaKTH9ec
KHUX
3a7aHui

Pazpen 3. Du3suKo-xXUMHYECKHE
METOIbI AHAIHN32

25

23

Ompoc,
BBIIIOJIHCH
ne u
3anmTa
naboparop
HOH
paboTsl

Tema 9: OOmas XapakTepUCTHKA
(U3UKO-XUMHYECKHUX METOJIOB aHAIHM3a

25

23

Ompoc,
BEITIOJTHEH
e u
3ammra
nmabopatop
HOM
paboThI

DK3aMeH

Bcero

252

20

14

223




4.2 Cooepicanue oucuyuniunsl

Pa3nen 1. O6mme TeopeTudeckne OCHOBBI AHAJINTHYECKON xumMun. KauecTBeHHBbIH aHAIN3

Tema 1. BBeeHHe B aHAJTUTHYECKYIO XHMHUIO

Jlexyust

1. AHanuTHueckas XMMHs Kak Hayka. MeTo/ibl aHanu3a

OcHoguble noHAMUA membl: CTPYKTypa COBPEMEHHOM AaHAJUTHUYECKONW XHUMHUH, METOA U
METO/JMKA aHaIu3a, Ka4eCTBCHHBIM, KOJIWYECTBEHHBIN, CTPYKTYPHBIN, JIEMEHTHBIM, MOJICKYJISPHBIN,
dazoBbIii aHanM3, XUMUYECKHe, (U3UKO-XUMUUECKHE, (u3NYecKue Hu OHOJIOTHUYECKUE METOMIbI
aHanmu3a, oTOOp mMpoOBI, MOATOTOBKA OOpasla K aHAIW3y, M3MEPEHHE AaHAIUTUYECKOTO CHUTHANA,
cpennsis mpoba, oToop cpeaHei mpookI.

Bonpocul ona camokonmponsa:

1. 3agaun aHAIUTUYECKOM XUMHUH KaK HAyKH.

2. Buzpl knaccudukanuii XMMHUYECKOTo aHaIIN3a.

3. MeToa 1 MEeTOAMKA aHATN3a.

4. O0muii naaH XMMUYECKOIO aHAJIN3a.

Jlabopamopnass paboma. TexHuka Oe3omacHocTd. IIpaBuna pabOTBI B XHUMHYECKOU
naboparopuu

[IpoBoauTCST BBOAHBIA HHCTPYKTaX I10 TEXHHUKE OE30MAacHOCTH M TpaBUiaM paboOThl B
XUMHYECKON JTAOOpaTOPUH TMPHU HMCIIOJIB30BAHUH PA3IUYHOTO OOOPYIOBAHUSA, CTYAEHTH O(OPMIISIOT
KpaTKUH KOHCHEKT. 3aTeM IMPOBOIUTCS OIPOC.

Jlumepamypa: [1], [2], [3], [4]

Tema 2. OcHOBHbIE NOHATHUS AHAJIUTHYECKON XMMUH.

Jlexyus

1. KauecTBeHHBIN XUMUYECKUM aHATTN3

2. AHanuTUYECKUE peakuuu, TpeOOBaHUS K HUM. XHUMHUYECKHE MPHU3HAKA AHATUTHYECKON
peakunu. AHaTUTUYECKUN CUTHAIL.

3. PeakTuBBI U peareHTHhI.

4. UnenTudukanus MHANBUIYaIbHOTO BEIIECTBA U aHAJIU3 CMECH BEILECTB.

5. Knaccudukanus kKaTHOHOB U aHUOHOB.

Ocnoguble noHAmus memvl: TPU3HAKK AHATUTUYECKOM peaKkIuu, aHAIUTUYECKUN OTKIIMK,
UJCHTU(QUKAIMS BEIIECTBa, CHEU(PUUECKUEe PEAaKTUBBI, I'PYNIOBONW peareHT, CUCTEMATU4YEeCKUH WU
OpOoOHBIM aHamu3, aHajlu3 MOKPBIM M CYXUM IIyTeM, CyJab(uaHas ¢ KHCIOTHO-OCHOBHAs
KJaccu(uKalus KaTHOHOB M aHHOHOB, YyBCTBUTEIBHOCTh PEAKIMH, ITpeIesl OOHAPYKEHHSL.

Bonpocul ona camokonmpons:

1. IIpu3HaKy aHATUTUYECKUX PEAKIIHH.

2. Busibl aHAIUTHYECKUX CUTHAJIOB

3. MOKpbIil ¥ cyxoii aHaJN3 BEIeCTBa

4. Kakue peakTUBBI OTHOCST K CIIEHU(PUUECKUM.

5. CynbpuaHas M KHUCIOTHO-OCHOBHAs KiacCU(UKAIMs KAaTHOHOB M aHUOHOB. OCHOBHBIE
OTJINYUSL.

6. XuMunyeckas XapakTepuCcTUKa KaTHOHOB |-V| aHanuTH4ecKkux rpymi no KUCIOTHO-OCHOBHOM
KJ1accuuKanuu. [’ pynnoBbie peareHThl.

7. Kakue BeTMYMHBI XapaKTEPU3YIOT YyBCTBUTEIBHOCTh aHAIMTUYECKON PEAKIIUN?

8. B kakux cimyyasx MOXHO MPEINOYTHTENbHO MPUMEHEHHE OPOOHOro aHajlu3a, a B KaKuX —
HE00X0/IUM CUCTEMAaTUYEeCKUN KaueCTBEHHBIN aHanu3?

Jlabopamopnasa paboma IlepBasi aHamuTHueckas rpymnna KaTuoHOB. CHcTeMaTHYeCKH XOJ
aHanu3a

B xone BemonHeHust 1a60paTOpHO pabOTHI MPOBOATCS YaCTHBIC PEAKIIUA HA KaTUOHBI KaJIWs,
HaTpUsg W aMMOHMsI U BBINOJHSETCS pa3[elIEHUs CMECHM KaTHOHOB | aHAJIWTUYECKOW TIpYIIbI
CUCTEeMaTUYECKUM X0A0M aHanu3a. Odopmiisercs oTyer.

Jlumepamypa: [1], [3], [4]



Tema 3. /IluHaMu4ecKHe paBHOBECHS B PacTBOpPax

Jlexyust
1. 3akoH AeMCTBYIOUIMX MAcC, TPAHUILIBI €70 IIPUMEHUMOCTH.
2. Xumuyeckoe  paBHoBecue.  KoHCTaHTa ~ XMMHYECKOro  paBHOBecUs  (MCTUHHAas,

TEpPMOJIMHAMHYECKas!, KOHIICHTPALIMOHHAs ). Y CIIOBHAsE KOHCTaHTa XMMUYECKOTO paBHOBECHSI.

3. CocrosiHME AMHAMHMUYECKUMX PpaBHOBECHN B BOJHBIX pacTBopax. PeaibHas u wujeanbpHast
cucrema.

4. MossipHasi KOHLIEHTpaLus ¥ aKTUBHOCTh, KO3((UIIMEHT aKTUBHOCTH, MOHHAs CHUJIa pacTBOPA.
Bnusinre noHHOM cuitbl Ha KO3 (QUIIMEHT aKTHUBHOCTH MOHOB.

Jlexyust

1. Ilporeonutuueckue paBHOBecus. lloHATHE O NPOTEOIUTHUECKONM TEOPUU KHUCIOT H
OCHOBaHUH.

2. KOHCTaHTBI KHCITIOTHOCTH, OCHOBHOCTH U X TIOKA3aTEIH.

3. pH pacTBOpOB c1a0BIX KUCIOT M CJIA0BIX OCHOBaHHUI

Jlexyus

1. bydepusie cucremsl. bydepHas eMKoCTb.

2. Beruncnenne pH OydepHbIX cucrem.

3. Hcnonb3oBanue OydhepHbIX pacTBOPOB B XMMUUYECKOM aHAJIM3E.

OcHosHble nouamus memol: 0OpaTUMbIe U HEOOPATUMBIEC PEAKIIMY, PABHOBECHASI KOHIICHTPAIIHS,
KOHCTAHTa PAaBHOBECHs, peajibHas M MJeaJIbHAs XUMHUYECKas CUCTEMa, aKTMBHOCTb, KO3((UIMEHT
AKTUBHOCTH, MOHHAS CHUJIa PaCTBOPA, BOAOPOIHBIN MMOKa3aTeb cpeibl, Oy(hepHbIe CHCTEMBI

Bonpocwi ona camoxonmpons:

1. ®opmynmrpoBKa 3aKOHA ACHCTBYIOUINX MaccC, MPUMEHUTEIBHO K aHATUTHYECKAM PEAKIIUIM.

2. Yo ompenenseT KOHCTaHTa paBHOBECHUS, OT KaKuX (PaKTOPOB OHA 3aBUCUT?

3. OTnuume peanbHON CUCTEMBI OT UACATHHOM.

4. DnexkTpocTaTHUECKUE U XUMUYECKHE B3aUMOJICHCTBUS KOMIIOHEHTOB, HaXOISAIIMXCS B
pacTBope.

5. Kak onpenenstcs BoIOpOIHBIN MOKa3aTeNb CPebl M KAKOBA €0 CBSI3b C I'MJIPOKCUIIBHBIM
nokasarenem?

6. Uto xapaktepusyet OydepHyro cucremy?

7. Kak onpenensiercst OydepHas eMKOCTh pacTBopa?

Jlabopamopnas paboma. BTopasi aHanuTH4YecKasi Ipynnbl KaTHOHOB. CucreMaTH4yecKHid
X0/ aHaJu3a

B xone BbImosmHeHUs J1abOpaToOpHON pabOThl MccieayeTcsl NeicTBUE TPYMNIIOBOrO peareHTa Ha
KaTHOHBI BTOPOW aHAJMTUYECKON TPYIIBI, MPOBOMSATCS YAacTHBIE pPEaKIWi Ha KaTHOHBI CBHHIIA,
cepebpa, pTYTH, BBINOJHIETCS pas3feleHus cMecd KaTuoHoB |l aHamuTHueckoil Tpymnmbl
CHCTEMaTHYECKHM X0JI0M aHanu3a. [lematorcs BeiBosbl. Odopmisiercs: oTyer.

Jlumepamypa: [1], [3], [4]

Tema 4. Tunbl XUMHYECKUX peaKIUii

Jlexyust

1. OCHOBHBIE THIIBI, HCTIOJIb3YEMBIX XUMHUYECKUX PEaKIIUH.

2. Peaknus koMiiekcooOpazoBanus. OOImas XxapakTeprCTHKA KOMITIEKCHBIX COCTUHCHHH.

3. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX COEAMHEHUU. Jluccomuanys KOMILIEKCHBIX
coemuaeHui. CTyneH4aras AUCCOIMAINS KOMIUIEKCHBIX coeIMHEeHH. KOHCTaHTBI yCTOWYMBOCTH WU
HECTONKOCTH KOMILJIEKCHBIX CO€ITMHEHUN. Y CJIOBHBIE KOHCTAHTBI YCTOMYMBOCTH.

4. BnusiHue pa3InyHbIX (aKTOPOB HA MPOLECC KOMIIEKCOOOpa30BaHMUS.

5. [IpuMmeHeHne KOMIUIEKCHBIX COSMHEHUI B aHATH3E.

Jlexyust

1. OxucneHne-BOCCTAaHOBICHUE KaK OJIMH U3 OCHOBHBIX METOJIOB XUMHUYECKOTO aHAJIH3a.

2. OKHUCIUTENN U BOCCTAHOBUTEIH, IPUMEHSIEMbIE B aHAIUTUYECKON XUMUH.

3. OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC MOTEHIUAIBI. Hopwmaibubie OKHCITUTEIBHO-



BOCCTAHOBUTENIbHBIE MOTEHIABI. O030p TaOIUIBI HOPMAIBHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
MOTEHLIMAJIOB U BBIBOJIBI U3 HEE.

4. 3aBUCHUMOCTh MEXJIY BEIUYMHAMU OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX TOTCHIHAIOB U
YCIIOBUS, B KOTOPBIX MMPOTEKAET PEAKIINS OKHCIECHUSI-BOCCTAHOBIICHHUS.

Ocnoguvie nousmusi memvl: KOMIUIEKCHBIE COEIMHEHUS, JIMTaHbl, KOMILIEKCOOOpa30BaTelb,
BHYTPEHHSII U BHEIIHSS c(epbl, KOOPAMHAIIMOHHOE YHUCIIO, KOHCTaHTAa HECTOMKOCTH, KOHCTaHTa
YCTOWYMBOCTH, XETIaThl, OKUCIIUTEIH, BOCCTAHOBUTENH, OKHCIIEHHAs (h)opMa, BOCCTAaHOBJICHHAs (popma,
CTaHJIapPTHBIA OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIN MOTEHIIMAI, METOJ, 3JIEKTPOHHO-UOHHOTO OaaHca.

Bonpocul ona camokonmpons:

1. Ucnonp3oBaHue peakiiuii KOMIUIEKCOOOpa30BaHH B IPAKTUKE aHATUTHYECKON XUMUH.

2.0npezeneHne NOHATHS «KOMIUIEKCOOOPa30BaTeNby, «JIUTaHI».

3. Teopust KOOpAMHALMOHHBIX coelMHEHUH BepHepa.

4. PackpoiiTe MOHATHE «XEJaT».

5. uccoumanusi KOMIUJIEKCHBIX COEIUHEHHI B BOAHBIX pacTBopax. KoHCTaHTa HECTOWKOCTH.
KoHcTanTa ycTOH4MBOCTH.

6. XapakTepucTHKa OCHOBHBIX OKHCJIMTENEH U BOCCTAHOBUTEJEH, NPUMEHSEMBIX IpHU
IIPOBEJCHUH AHATTUTUYECKHUX PEAKIIMH.

7. YpaBHenue HepHcra.

8. Kak 1o BeIuM4MHE 3JIEKTPOJHOTO MOTEHIMAIA MOKHO OIPEIEIUTh HAIIPABIECHUE NPOTEKaHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUH.

9. Kakue GaxkTopbl BIUAIOT Ha BEIMYMHY CTAaHIAPTHOTO MOTEeHIMaa?

10. Kak MO’KHO U3MEHUTH HANIPABJICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peaKIu?

Jlabopamopnasa paboma. Tperbsi aHaIUTHYECKAs rpynna KaTuoHoB. CucreMaTuyecKui
X0/ AaHAJIN3a

B xone BbinosHeHus J1abopaTopHON pabOThl MccieayeTcsl JeiicTBUE IPYNIIOBOrO peareHTa Ha
KAaTHOHBl TPETbEW aHAJIMTUYECKON TpYIIbI, MPOBOJSTCS YaCTHBIE peaKIMi Ha KaTHOHBI Oapus,
CTPOHLIUS M KaJblLUsS, BBINOJHSAETCS pasfeseHus cmecu kaTuoHoB |l aHamuTHueckoi rpynmbl

CHCTEMaTHYECKMM XOJI0M aHaim3a. J{emarores BeIBOIbL. OQGOpMIIsETCS OTUET.
Jlumepamypa: [1], [3], [4]

Tema S. PaBHOBecHe B reTepoOreHHbIX CHCTEMax

Jlexyust

1. TereporeHHble paBHOBECHUS B aHATUTUYECKON XUMHH.

2. Croco0bl BBIpaKEHHS PACTBOPUMOCTH MaJIOPACTBOPUMBIX JIEKTPOIHTOB.

3. IIpousBeneHne pacTBOPUMOCTH, CONEBON dPPEKT, IpoOHOE OCaKICHHE.

OcHosHble NOHAMUA meMbl: PEaKIMH OCAXKJIEHHs, OCaJAKH aMOp(HbIE M KpPUCTAJUIMYECKHE,
pacTBOPUMOCTb, MPOU3BEIEHUE PACTBOPUMOCTH, MaJOpPaCTBOPUMBIA AJIEKTPOJIUT, HACHIIICHHbII
pacTBOp, OJHOUMEHHBIH HOH, coeBol 3 dekT, 1podHOE OcakIeHne

Bonpocwl ona camoxonmpons:

1. Chopmynupyiite ycnoBust 00pa3oBaHusi U paCTBOPEHUS OCaJIKa.

2. ChopmymupyiiTe IpaBUIIO TPOU3BEICHUS PACTBOPHMOCTH

3. PactBopumMocTh. CBsI3b MEX/ly IPOU3BEACHUEM PACTBOPUMOCTH M PACTBOPUMOCTHIO.

4. @aKkTophbl, BIUSIOLIUE HA PACTBOPHUMOCTD 3JIEKTPOJIUTA.

5. OObsicHUTE BIUSHME OJHOMMEHHOTO HOHAa Ha PACTBOPUMOCTh MaJOPACTBOPUMOIO
AIIEKTPOJINTA.

6. JlaliTe onpenenenne TepMuHa «coyieBoi appexT». OOBICHUTE MEXaHU3M €ro AeHCTBUS

7. O06bscHUTE BIMSHUE KOHLEHTPALMK HOHOB BOAOPO/ia HA PACTBOPHUMOCTb.

8. UTo MOHUMAIOT MOJI TEPMUHOM «IpoOHOE ((PpaKIIMOHUPOBAHHOE) OCAXKICHUE.

Jlabopamopnaa paboma AHalIu3 cMecH KATHOHOB IepBOii, BTOpPOi W TpeTbei
AHAJIUTUYECKUX FPYI.

B xoxe BwmomHeHus ngabopaTopHOW pabOTBI MpPOBOAMTCS pasjaeneHue katuonos |-l1
AQHAJTUTHYECKUX TPYII B BUJIE SKCIIEPUMEHTAILHONW KOHTPOJIbHOM paboThl. OdopmisieTcst OTyeT.



Jlumepamypa: [1], [3], [4]

Pasnen 2. KosimuecTBeHHBIH aHAIU3

Tema 6. OcHOBHBIE TPeOOBaHUS, IPEeAbsBJsIEMble K PEAKIUAM B KOJIHYeCTBEHHOM
aHaju3e

Jlexyust

1. Knaccuduxanus METOZ0B KOJIMYECTBEHHOTO aHAIH3a.

2. CnocoObl BbIpa)KEeHUSI KOJIMYECTBEHHOI'O0 XMMHUECKOI0 COCTaBa BEIIECTBA.

3. TpeboBanus1, mpeabsIBIsEMbIC K PEAKIUSIM B KOJTHYECTBEHHOM aHAIIU3E.

4. VcTtouHukH oMOOK KOJIMYeCTBEeHHOro aHanu3a. Knaccudukanus ommboKk KOIM4eCTBEHHOTO
aHaJIM3a.

5. IlpencraBienue pe3ynbTaToB aHanuza. [IpaBUIBHOCTH M BOCIPOU3BOJIMMOCTD PE3YJIbTATOB
KOJIMYECTBEHHOTO aHAJIM3a.

OcHoguble noHAmMUs meMbl. TPAaBUMETPUYECKHN aHanu3, TUTPUMETPUYECKHI aHaju3,
WHCTPYMEHTAJBHBIN aHalN3, CiydaifHas omuOKa, CHUCTeMaTHuYecKas omuoOKa, rpyOast ommoka,
BOCIPOU3BOANMOCTb, MPAaBUIHHOCTh, 3HAYAIIUE [IU(PHI.

Bonpocul ona camokonmpons:

1. Metoapl, npUMeHseMbI€ B KOJTUYECTBEHHOM aHaJIH3e.

2. Kakue npu3Hakd MOXHO TOJIOXHTh B OCHOBY KJIACCH(PMKAIMK THTPUMETPUUYECKHX METO/I0B
aHanuza’?

3. OmmOKyM, BO3HUKAIONIME TPU TPOBEICHUN KOJIMYECTBEHHOTO aHanu3a BemecTBa. CrocoObl
UX YCTpaHEHHUS.

Jlumepamypa: [1], [3], [4]

Tema 7. 'paBuMeTpUYeCKHii aHAJIHN3

Jlexyus

CymHOCTbh rpaBUMETPUYECKOTO aHAIH3A.

OO6pa3oBaHue 0CaIKOB U X CBONCTBA.

VYcnoBus 00pazoBaHUsl KPUCTAUIMYECKUX OCAIKOB.

VYcnoBust 06pa3zoBaHust aMOP(HBIX OCATKOB.

Br16op ocaagutens. Pacuer koimmdecTBa ocaguTens.

BnusiHue MOHOB Ha paCTBOPUMOCTB OCAJIKA, COJEPKALIETO OJHOUMEHHBIE HOHBI.
. BnusiHue nocTopoHHUX 37EKTPOJIUTOB HA PACTBOPUMOCTD.

Jlexyus

1. OcHoBHBIE OlIIEpaly IPaBUMETPUUECKOTI0 aHAIN3A.

2. Ilpuembl 06pabOTKH OCaIKOB.

3. Teoperndeckoe 00OCHOBaHWE ONTHMAIBHBIX YCIOBHH IJIi BECOBOTO ONPEICICHHS JaHHOTO
KOMITOHEHTA.

4. 3arpsi3HEHHE 0CaJKOB. YUeT MOTEPh MPHU OCAXKIECHUU U IPOMBIBAHUU OCAJIKOB.

OcHosHble noHamus memvl: aMOpGHBIA 0CaJIOK, KPUCTAITMYECKUN 0CaJIOK, OCAJAUTENb, BECOBAs
(rpaBuMeTpuyeckas) (opma, ocaxmaemas (opma, HaBECKa, OKKIIO3Ws, W30MOP(HU3M, IEeKaHTAIus,
0e3301bHBINH (UIBTP, MydenbHas Medb, aHATUTHYECKUE Bechl, (hakTop mepecyera (aHATUTHUECKOU
MHO>KUTEb).

Bonpocbi 013 camokonmpons:

Ha yem ocHOBaH rpaBUMETpUYECKHN aHAIIN3.

Mexanu3m 00pa3zoBaHUs OCAJKa.

TpeboBanusi, mpenbsABIsSEMbIe K OCaX1aeMOU U BECOBOU (OPMBI.
TpeboBanust, npeabaBIsSEMbIE K OCATUTEISM.

AMop(HBIE U KPUCTAIITUYECKHE OCA/IKH, YCIIOBUS UX OCAXKJICHUS.

Pacuer o6bema ocanutens. [louemy HeoOXoauMo OpaTh U3OBITOK OCATUTENS?
Ilepeuncnure OCHOBHBIE 3Talbl IPABUMETPUUECKOIO aHAJIN3A.

[lepeuncnure NpUUMHBI 3arpsI3HEHUS OCAIKA.

NoakowhE

NGOk WNE



9. Kakue npumecu yJIansitoTcs Ipu MPOKATMBaHUU Ocaka?

10. HazoBuTe nmpueMbl OYUCTKH OCaIKa OT IPUMECEH.

11. TlpaBuna paboThI C aHATUTUYECKUMH BECAMHU.

Jlabopamopnas paboma Onpenejenune coaep:xkanusi oapusi B BaCl,-2H,0

B xozxe BemmonHeHust 1a0opaTopHOil pabOThI M3ydaroTCsl MpaBmiia paboThl C AHATUTHUYECKUMHU
BEeCaMu, MPOBOJUTCS pacueT Macchl HAaBECKU U €€ B3BEIIMBAHHME HAa aHAIMTUYECKUX BECax, pacueT
KOJIMYECTBA OCAIUTENs, TOBOJATCS ONEpalMu: OCAKICHHS, NPOBEPKH MOJHOTHI OCAXKICHHUSA,
OTJIEJICHHsI OCaJIKa OT PacTBOpA JCKAHTALMEH, BHICYIIMBAHUS U COKUTAHUS OCAJIKA, TOBEACHHS OcaliKa
JI0 TIOCTOSTHHOM MacChl, pacueT CojAep)KaHus XJopuaa Oapusi, MpOBepKa TOYHOCTH OIpPEICIICHHS.
OdopmisieTcst OTUeT.

Jlabopamopnas paboma Onpenenenue KpucTajaanzannonnoii Boasl B BaCl,:2H,0

B xoxme BbimonHeHus nabopaTOpHONM pabOThl MPOBOIATCS pAcyeThl MAacChl HABECKH U €€
B3BCIIMBAHMUE, BBICYIIMBAHWE, B35TOM HABECKM B CYIIWJIBHOM HIKady A0 TOCTOSHHONW MaccChl,

BBIYKCJIEHUE COIEPKAHMS BJIary, IIPOBEPKA TOYHOCTH onpeneiieHus. OQopMiseTcst OTYeT.
Jlumepamypa: [1], [3], [4], [5]

Tema 8. TuTpumeTpuyecKkuii aHaIN3

Jlexyus

1. CyuHOCTh TUTPUMETPUUYECKOTO MeTOa aHaIn3a. OCHOBHBIC TIOHSATHS.

2. TpeboBaHus K peaklUsIM, IPUMEHSIEMbIM B THUTPUMETPHUU.

3. Kiaccudukamusi METOJI0OB TUTPUMETPUIECKOTO aHAIM3a MO THUIY XUMHUYECKUX PEAKIHid U
croco0y TUTPOBaHUSA (KHUCIOTHO-OCHOBHOE, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOE, OCaTUTEIBHOE,
KOMILIEKCOHOMETPUYECKOE).

4. VicxomHbie (CTaHIAPTHBIC) BEIIECTBA U TPECOOBAHMS K HUM.

5. CnocoObl BbIpayKe€HUSI KOHLIEHTPALUI B THUTPUMETPUHU.

6. CriocoObl pUKCHUPOBAHUS TOYKH YKBHUBAJICHTHOCTH.

Jlexyust

1. MeTto1 KUCIIOTHO-OCHOBHOTO TUTpOBaHusA. CyIIHOCTh METO/Ia, TPeOOBaHUS, IPEIbSBIIIEMbIE K
peaKLusM.

2. aaukaTopsl B METOJIE€ KUCIOTHO-OCHOBHOT'O TUTpOBaHMA. Teopus mHaukatopoB. VHTepBan
nepexo/ia MHANKATOPOB. BiusiHue pa3nuaHbIX (PaKTOPOB HA MOKa3aHUS WHAUKATOPOB.

3. KpuBble TUTpOBaHUS.

Jlexyust

1. Meronbl ocaxxaeHus U KoMIUIeKkcooOpazoBanus. O0mas xapakrepuctika. CyInHOCTh METO/a,
TpeOOBaHUs, MPEIBABISIEMbIE K PEAKIIUAM B METO/I€ OCAJAUTEIHHOTO TUTPOBAHHUS.

2. CocoObl (hUKCHPOBaHUS TOUYKH SKBUBAJIEHTHOCTH.

3. Huapukaropel, TpUMEHsEMble B METOJE OCWKACHHS M  KOMIUIEKCOOOpa3OBaHHE.
(ocamuTenbHbIE, METAUIOXPOMHBIE, a/ICOPOLIMOHHBIE).

4. Meton Mopa.

5. Meron ®onerapaa.

Jlexyust

1. YcnoBus npoBesieHNs OKHCIUTEILHO—BOCCTAHOBUTEILHOTO TUTPOBaHUs. TpeboBaHus,
NPEIBSBISIEMBIE K PEAKITHSIM.

2. Busibl OKUCIIUTEIbHO—BOCCTAHOBUTEEHOTO TUTPOBAHUS.

3. OKHUCIUTENBHO—BOCCTAHOBUTEIBHBIE HHIUKATOPHI.

4. Ilepmanranaromerpusi. O01as xapakrepucTuka Meroa. [Ipurorosnenue u xpaHeHue
pabouero pacTBopa M €ro CTaHAapTU3ALUS.

5.Monometpusi. O01mias XxapakTepUCTUKA METOAA.

Jlexyust

1. Monmomerpus. O6mas XapakTepHCTHKA METOJIA.

2. YcnoBus NpOBEICHUSI TUTPOBAHMSL.

3. IlpuroroBienue paboumx paCTBOPOB W HX CTaHAAPTU3ALMUSA. YCTAHOBJIEHUE TOYKHU



HKBUBAJIEHTHOCTH.

4. KpuBble OKHUCIUTEIbHO—BOCCTAHOBUTEIHHOIO TUTPOBAHHUA, OMIMOKHU, UX MPOUCXOMKIACHUS,
pacueT, yCTpaHEHHE.

OcHogHbie noHamus memvl. MOJISIpHAsi KOHIEHTpAIUs, MOJIIpHAasl KOHIEHTpalUsl SKBUBAJICHTA,
TUTP, TUTPAHT, aHAIUT, MOMPABOYHBIA KOA()(UIIMEHT, TOYKAa SKBUBAJICHTHOCTH, pabo4Mii pacTBoOp,
CTaHJapTHBIA pacTBOp, CTaHIAPTHU3AlMs PAcTBOpa, TUTPOBAHME, MPSMOE THUTPOBaHUE, OOpaTHOE
TUTPOBAaHUE, TUTPOBAHUE 3aMECTUTENS, AJMKBOTA, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE MHJIUKATOPHI,
KHCJIOTHO-OCHOBHbBIE UHAUKATOPBI, OCATUTENbHbIE, METAITIOXPOMHBIE, aICOPOLIMOHHBIE HHAUKATOPBIL.

Bonpocul ona camokonmpons

1. CymHoCTbh TUTPUMETPUUECKOIO METO/Ia aHATU3A.

2. JlaiiTe ompeneneHue TEPMHHOB «THTP», «TUTPAHT», «AHAJIHUT», «UHIAMKATOP», «TOYKA
SKBUBAJIEHTHOCTU.

3. B ueM 3akito4aeTcst CymHoOCTh IPSMOTo, 00paTHOTO ¥ 3aMECTUTEILHOTO TUTPOBAHUS?

4. Kak paccuutaTh Maccy HaBECKH, HEOOXOIMMYIO ISl MPUTOTOBIIEHUS H3BECTHOrOo oOBbeMa
pacTBOpa, UCIIOJIb3YEMOT'0 AJIsl aHAJIM3A.

5. Kakumu cnocob6aMu MOKHO MPUTOTOBUTH CTaHIAPTHBIE PACTBOPHI?

6. Kaxum crioco6om MOXHO MPOBECTH CTAaHIAPTU3AIIUIO PacTBOpa?

7. Uro Takoe cranaapTHoe BemiecTBO? Kakum TpeOOBaHUSM OHO JOJIKHO YAOBIETBOPATH?
Kakue crangapTHbie BeLIeCTBa OTHOCATCS K IEPBUYHBIM, a KAKUE KO BTOPUYHBIM?

8. CmocoObl TUTpPOBaHUS: CMIOCOO OT/IEIBHBIX HABECOK, CIIOCOO MUIMIETUPOBAHUSI.

9. CymHOCTh METOJI0B KHCIOTHO-OCHOBHOTO TUTPOBAHHUS.

10. Yro Takoe KpuBas TUTPOBAHUS, CKAUOK TUTPOBAHUSA?

11. OOBsicHUTE NPUUKMHY U3MEHEHMSI OKPACKU KMCIOTHO-OCHOBHBIX UHJIUKATOPOB.

12. CymHocTs MeTOJa peAOKCUMETPHUH.

13. ®dakTopsl, BIUAIONINE HA BEIMYUHY OKUCIUTEIEHO-BOCCTAHOBUTEILHOTO MTOTEHIHATIA.

14. Pacyer S5KBHUBaJIEHTHOUM MacChl IPU OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHSIX.

15. KpuBble OKHCIMTEIHbHO-BOCCTAHOBUTEIBHOIO THUTPOBaHUSA. DakToOphl, BIMIIONIME Ha
BEJIMUMHY CKauKa.

16. Kakumu cmocobaMu MOXHO 3a(pHKCHUpOBATH KOHEYHYIO TOUYKY THTPOBAHHSI B METOJAX
OKHCJIEHHUS-BOCCTAHOBJICHUS?

17. Tlouemy Henb3si NPUTOTOBUTH CTAHJAPTHBIN pacTBOp IE€pMaHraHaTa Kajldsg IO TOYHOM
HaBecke?

18. Kakne craHmapTHBIE BEIIECTBA MPHUMEHSIOT JUIS YCTAHOBJICHHS TOYHOH KOHIICHTPAIUU
pacTBoOpa rnepMaHraHarta Kajaus?

19. TMoyemy mepMaHraHATOMETPHUYECKOE THTPOBAHUE MMPOBOJIAT, KaK MPABUIIO, B KUCIION cpeie?

20. PacTBOpBI KaKuX BELIECTB UCMOIb3YIOT B HOJOMETPUH Kak paboune?

21. Kakwue BemiecTBa ONpeessioT HOAOMETPUIECKA METOIOM 3aMEeIIeHUs?

22. CyuHOCTh METOJIOB OCAIUTENILHOTO TUTPOBAHUSI.

23. TpeboBaHUS K peaKIUsM, UCTIOIB3yEMBIM IIPU OCAJAUTEIHHOM TUTPOBAHHH.

24. VHOuKaTopbl METOJIOB OCAXKICHUSI.

Jlabopamopnas paboma OunpeneneHue coaepKaHus 1e104Yeil B pactBopax

B xoze BbimosHeHus 1a60paTOpHON pabOThI MPOBOJASATCS pacyeThl U MPUTOTOBIEHUE PACTBOPOB
TeTpabopaTa HATPUS U COJISTHOM KUCIIOTHI, IPOBOJIUTCS CTaHIaPTU3AIMS pacTBOPA COJITHOM KUCIIOTHI U
KOHTPOJIBHBIE OIPENEICHUS: COJAEPKAHUE ILEIOYM B PacTBOPE, COJAEp)KaHUE TMIPOKCHIA HATpusi U
KapOoHaTa HaTpuUs IpPU HMX COBMECTHOM MPUCYTCTBUU. BBIUUCIAIOTCS pe3yabTaThl HCIBITAaHUMH,
CPaBHUBAIOTCS ¢ UCTUHHBIM 3HaueHueM. Odopmisercs oTyer.

Jlabopamopnas paboma ApreHTOMeTpUsA

B xone BeImonHeHHs 1a00paTOPHON pabOTHI MPOBOISATCS PACUEThl M MPUTOTOBJICHUE PACTBOPA
xjopuja cepedpa, MPOBOJUTCS CTaHAAPTH3ALUS pacTBOpa COJSHOM KHUCIOTBI U KOHTPOJIbHBIE
OTIpeNieNIeHus: COJIepKaHue ILEeNOYd B PACTBOpE, COAEp)KaHWE THIPOKCUAA HAaTpus M KapOoHara
HATpUs MPU UX COBMECTHOM MPHUCYTCTBUH. BBIUUCIAIOTCS pe3ynbTaThl UCHBITAHUHN, CPAaBHUBAIOTCS C
UCTUHHBIM 3HaueHueM. Odopmisiercst oTyer.



[TpuroToBneHNe pacTBOPOB XJIOpUIA HATPHUsS. YCTAaHOBICHHE THTPAa M HOPMAIBLHOCTH PacTBOpa
HUTpaTa cepedpa. MHnuBuayanpHas KOHTpOJIbHAs padota (MeToq Mopa).

OnpeneneHrne HOPMAIBHOCTH pPOJaHUAAa aMMOHUA. MHIuMBHIyanmbHAsh KOHTpOJbHAs paboTa
(Meton ®omnerapna).

Jlabopamopnas paboma IlepMaHraHaTOMETPHUSA

[lpuroroBneHne pacTBOpa OKcajllaTa HATPHs, YCTAaHOBICHHE THUTPa W HOPMAILHOCTH
nepMaHraHara kanus. MaauBuyansHas KOHTposibHas paboTa. [TocTpoeHre KpUBBIX TUTPOBAHUS.

Jlabopamopnas paboma lopomerpust

Pacuer wmaccel HaBecku. IIpuroroBienue pacTBopa Ouxpomara Kaiaus. YCTaHOBJICHHE
HOPMAaJILHOCTH THOCYJb(haTa HaTpus. UHAMBHyanbHAsE KOHTPOJIbHAs padoTa.

Jlumepamypa: [1], [3], [4], [5]

Pa3nen 3. ®u3nko-xuMu4yecKne MeTOIbl AaHAJIN3A

Tema 9. O0miast xapakTepucTHKa (HPU3NKO-XUMHUECKUX METOAOB aHAIHN3a

Jlexyust

1. ®dusuko-xumMuyeckrue (MHCTPYMEHTAIbHbIC) METO bl aHamu3a. Kinaccudukaius, 10CTOMHCTBA
U HEJI0CTaTKH.

2. DIEKTPOXUMHUYECKHEe MeTOo bl aHanu3a. OOmIas XxapakTepUCTUKA.

3. CriocoObI MOTCHIIMOMETPUYECKOTO aHATTN3A.

4. CrieKTpOCKOIIUYECKHE METO/IbI AaHAJIN3A.

5. MonekynsapHo-abcopOMoHHbIN aHaM3. OCHOBHBIC IPUHIIUIIBI.

6. PedpakTomeTprueckuii aHams.

7. Xpomartorpadusi.

OcHosHble noHAmMus meMbl. TOTEHUUOMETPUUECKOE THUTPOBAHMUE, SJIEKTPOJ CpPABHEHUS,
MHAMKATOPHBIN AJIEKTPOJI, MOHOMETpUs, 3aKoH byrepa-Jlambepra-bepa, onTuueckast jI0THOCTb, 3aKOH
aJJIMTUBHOCTH, TIOKa3aTelb MpeloMIIeHUsl, COpOeHT, copbaT, Xxpomarorpad, Ta30XKHAKOCTHAs
xpomaTorpadusi, HOHOOOMEHHasi XxpomaTorpadusi, Bpemsl yaepKaHusl.

Bonpocul ona camoxonmpons:

1. Ha yeM ocHOBaHBI MOTEHIIMOMETPUUECKUE METO/IbI aHATH3a?

2. Kakue TpeboBaHus MPEeaBABISIOT K DJIEKTPOIaM UHAUKATOPHBIM U CPAaBHEHUS?

3. Kakue mporeccsl jie)kaT B OCHOBE HCIIOJIB3YEMBIX B XMMHUYECKOM aHAIM3€ CHEKTPaTbHBIX
MeTonax?

4. Ilpu Kakux YCJIOBHSAX BO3MOXEH aHaJM3 CMECH BEIIECTB METOJOM MOJEKYJISIPHO-
a/IcCOpPOLIMOHHOT0 aHaJIM3a B yAbTPaduOIETOBOM U BUAUMON 001aCTAX CHEKTpa.

5. Kakue npuyuHbI BRI3BIBAIOT KAXYIHUECS OTKIOHEHUS OT 3akoHa byrepa-Jlambepra-bepa?

6. Chopmynupyiite 3akoH byrepa-Jlam6epta-bepa.

7. Kakoit wmeTon (QU3MKO-XMMHUUYECKOTO aHaJin3a OCHOBAaH Ha W3MEPEHWU ToKa3aTens
IIPETOMIICHUS.

8 Urto Takoe copbums, aacopOuus, adbcopOuusa? JlaiiTe KpaTKyr0 XapakTEpUCTUKY KaXIOMy
SBJICHUIO.

9. Yto Ha3pIBaIOT COpOEHTOM 1 copbaTom?

10. Yro ncnomnb3yroT B BUE COPOSHTOB B Ia30BOi Xxpomarorpaduu?

11. Kakue BUIbI 1€TEKTOPOB MPUMEHSIOT B Ta30BOM XpoMartorpadun?

12. Tloyemy KOJIOHKH B Ta30BBIX XpoMarTorpadax UMEIOT BUJ] CIIHpaTn?

13. Yo Takoe xpomaTtorpamma? Kakue qaHHBIE MOXKHO TIOJYYUTh NPHU €€ 00paboTKe U aHan3e?

14. B yeM 3akiitouaeTcss METO HOHHOU XxpomaTorpadun?

Jlabopamopnas paboma ®OTOKOJIOPUMETPUS

3HaKOMCTBO ¢ paboToil oTokomopumerpa. I[ToaroroBka crangapTHbIX pacTBopoB. IlocTpoenue
rpagyupoBoyHoro rpaduka. KontponabHoe onpezeneHue.

JlaGopatopHast pabota XpomaTtorpadus

[ToaroroBka xpomarorpapuieckux MIaCTHH. XpomaTorpadupoBaHue CTaHIAPTHBIX PACTBOPOB
Y KOHTPOJIBHOTO pacTBOpA.



JlaGopatopHas pabota Pedppaxromerpust

3HAKOMCTBO C pabOTON pedpakTOMeTpa, ONpeAeICHUE MOKa3aTeNs MPETOMIICHHS CTaHAAPTHBIX
pPacTBOPOB, ONPE/IEICHUE TIOKA3aTeNs MPETOMIICHUSI KOHTPOJIBHOTO PacTBOPA.

Jlumepamypa: [1], [2], [4]

5 YueOHO-MeTOAMYECKOE o0eceveHne J1JIs1 CAMOCTOSATEIbHON padoThl 00yYaAO M XCS

5.1. Bueayoumopnas camocmoamenvnas paboma cmyoenmos

B nenom BHeayauTOpHAs caMOCTOsATENbHAs padoTa CTyJEHTa MPU U3YYEHUU Kypca BKIIOYAET B
cels cremyronye BUabl padboT:

— IpopaboTKa (M3y4eHHUE) MAaTEPHAIIOB JICKIIH;

— YTeHHE U MPopabOTKa PEKOMEHI0BAaHHO OCHOBHOMW U JIOTIOJIHUTENILHON JINTEPATYPHI;

— MOJrOTOBKA K J1a00paTOPHBIM 3aHSTHSIM;

— MOKUCK M TPOpaboTKa MaTepuanoB U3 MIHTepHET-pecypcoB, HAYUHBIX ITyOJIUKAIIHIA;

— MOJTrOTOBKA K 3alIUTe Ja00paTOpHBIX paboT;

— MOATOTOBKA K TEKYIIEMY U UTOrOBOMY (IIPOMEXYTOUHAsl aTTeCTalysl) KOHTPOIK 3HAHUM 1O
TUCIUILINHE.

OcHOBHast J10J11 CaMOCTOATEIbHOW pabOThl CTYJEHTOB MPUXOJUTCS Ha IMOATOTOBKY K
1ab0paToOpHbIM paboTaM M UX 3alIUTe, TEMaTHKa KOTOPBIX IMOJHOCTHIO OXBATHIBAET COJEpPKAHUE
kypca. CamocrosrenbHass paboTa IO MOATNOTOBKE K JiIaOopaTOpHBIM padoTaM M HX 3alluTe
mpeJrnoiaraeT yMmeHnue paboTarh ¢ mepBUYHON HHPOpPMAIIHEH.

Camocmosmenvras paboma no pazoeny 1:

PaboTa ¢ KOHCIIEKTOM JIEKIIMI U peKOMEHJ0BaHHOM JTUTepaTypoi (1 ¥ JonoJHUTEIbHAS).

[TonroroBka MmaTepuanoB K KOHTPOJBHOMY OIPOCY MO HM3YYEHHBIM TeMmaM, JabopaTOpHbBIM
3aHATHUSM, TECTOBBIM IIPOBEPKaM 3HAHUH, 3aIlUTe JAaOOPaTOPHBIX paboT, JuaaoraM ¢ MpernoiaBaTesieM
Y yYaCTHMKAMH MPOBEPKH 3HAHUM MEPBOro TUCHUIUIMHAPHOTO pa3/ena.

Camocmosmenvras paboma no pazoeny 2.

Pabora ¢ koHCIEKTOM JIEKIIUI ¥ peKOMEH0BaHHOM IuTepaTypoi (1 u AomosHUTENbHAS).

[ToaroroBka marepuaioB K KOHTPOJIBHOMY OINPOCY MO HM3YyYEHHBIM TeMaM, J1abopaTOpPHBIM
3aHATHUSIM, TECTOBBIM ITPOBEPKAM 3HAHMM, 3aIlUTe J1a0OpaTOPHBIX padOT, [UajIoraM C Mpeno aBaTeaeM
Y yYaCTHMKaMH MPOBEPKH 3HAHWM BTOPOTO AMCLUIIIIMHAPHOTO pa3jera.

Camocmosmenvuas paboma no pasoeny 3.

PaboTa ¢ KOHCIIEKTOM JIEKIIMHA U peKOMEHI0BaHHOM JIuTepaTypoil (1 u 1omoiaHUTENbHAs).

[TonroroBka maTepuanoB K KOHTPOJBHOMY OINPOCY IO HM3YYEHHBIM TeMaM, J1abopaTOpHBIM
3aHATHUSAM, TECTOBBIM ITPOBEPKaM 3HAHUH, 3aIIUTE JTAOOPATOPHBIX paboT, JUaoraM ¢ MperoiaBaTesieM
Y yYaCTHUKaMH MPOBEPKH 3HAHUH TPETHETo NUCUUIUIMHAPHOTO pa3/ena.

6 @OoH/1 OLICHOYHBIX CPEICTB /ISl IPOBEACHHUS IPOMEKYTOYHOM aTTEeCTALMHU 00y4Yar0LIM X s
10 AUCHUILIMHE

@DOHJT OLIEHOYHBIX CPEJCTB JUIsl MPOBEACHUS MPOMEXYTOUHON aTTeCTallud OOyYaromMXCs IO
JTUCLUIUIMHE «AHaTUTHYECKass XUMHS U (PU3HKO-XMMHUYECKHE METO/bl aHaln3a» IpeJCTaBlIeH B
NPWIOKEHUH K pabouell mporpaMme TUCHUIUIMHBI U BKJIIOYAET B ceOs:

— MepedYeHb KOMIIETEHIMH C YKa3aHHWEM JTaloB UX (OPMHUPOBAHUS B MPOLECCE OCBOCHHS
00pa3oBaTeNbHOM POrpaMMBl;

— ONMCAHME IOKA3aTeled M KPUTEPHUEB OLIEHMBAHUS KOMIETEHLIMH Ha PAa3IMUHBIX JTalax MX
(opMHpOBaHUs, ONUCAHNE IIKAJ OLICHUBAHUS;

— TUIIOBBIE KOHTPOJIbHBIE 3a/IJaHUs I MaTepUabl, HEOOXOJUMBIE JUIs OLICHKH 3HAHUHM, YMEHHUH,



HaBBIKOB U (WJIN) ONBITA AESITEIBLHOCTH, XapaKTEPU3YIOLINX ATAIbl (HOPMUPOBAHUS KOMIICTEHIIHIA;
— METOOUYECKHE MaTepHallbl, ONPEICIAIOIINAE IPOLEAYpPbl OLICHWBAHWS 3HAHUM, YMCHMIA,
HaBBIKOB U (WJIN) OMBITA AESITEIBLHOCTH, XapaKTEPU3YIOLINX ATAIbl (POPMUPOBAHHS KOMIETECHIIUH.

Bonpocsl 11 npoBeeHNs POMEKYTOUYHOM ATTEeCTAIMM MO IUCUMILINHE
Ilepeuens 6onpocos k npomedcymounol ammecmayuu (3a4em)

1. CrpykTypa coBpeMeHHOM aHATUTHYECKON XUMUHU. OCHOBHbBIE TTOHSTHSI.

2. Merox 1 MeTOJMKA aHAJIN3a. XapaKTepUCTUKA XUMUYECKUX U (PU3UKO-XMMUYECKUX METOOB
aHanu3a. JIOCTOMHCTBA U HEJOCTATKU METO/IOB.

3. AHanuTHuYeCcKUe peaklUu U TpeOOBaHMs, IPUMEHSIEMbIE K HUM. AHAIUTUYECKUE PEAreHThl U
peaktuBbl. CHUCTEMAaTHYECKUN U TPOOHBIN aHATU3.

4. Ananutnueckuil curHan. MneHTudukanus HMHAMBUIYAIbHOTO BEIECTBA M aHAIU3 CMECH
BelecTB. MeToabl pa3feneHus 1 KOHIEHTPUPOBAHHUS.

5. KucnorHo-ocHoBHas Ki1accu(pUKaIMs KATHOHOB U aHMOHOB.

6. [lepBast aHamuTUYeckas Tpymma KatHoHOB. YacTtHele peakmuu. CHUCTEMAaTHYSCKUH XOJ
aHaJIn3a.

7. BTopas ananuTu4eckas rpyria KaTHOHOB. JleficTBHE IpynoBOTo peareHra.

8. Pa3neneHue cMecu KaTHOHOB BTOPOM aHAJIMTHUECKOW IPYIIIIBL.

9. Tperbst aHanuTHYECKas rpynna. YacTHbIe peakuuu. [ pymnmoBoii peareHr.

10. Paznenenue cMecu KaTUOHOB TPETEH aHAIMTUYECKOM TPYIIIbIL.

11. 3akoH neHCTBYIOIKX MacC B aHAIMTUYECKON XUMUU. ["paHULIbI €r0 IPUMEHUMOCTH.

12. Xumnueckoe  paBHOBecue. KoHCTaHTa ~ XMMHYECKOr0  paBHOBecUs  (MCTHUHHAs,
TEPMOJMHAMHYECKasl, KOHIEHTPALMOHHAsA). Y CJIOBHAsI KOHCTaHTa XUMUYECKOTO PAaBHOBECHS.

13. CocrosiHMEe CHUJBHBIX  3JEKTPOJUTOB. MoJsipHas KOHIEHTpAaLUUss U aKTUBHOCTD,
K03 PHUIIMEHT aKTUBHOCTH

14. Nonnas cuna pactBopa. BiusHue noHHOH cuiibl Ha K03 PUIIMEHT aKTUBHOCTH HOHOB.

15. IIpumeHeHHEe KHUCIOTHO-OCHOBHBIX pEAaKIMM B aHaIUTHUecKOM XumuH. Kuciorel u
OCHOBaHUS C TOYKH 3PEHHUS TEOPUHU DIIEKTPOIUTHYECKON [HUCCOLMALMUA U C IO3ULUUH TEOpUU
bpencrenna u Jloypu.

16. CunbHble U cnabble 37eKTpoauThl. CTeneHb U KOHCTaHTa Juccoruanuu. CMeleHre HOHHBIX
paBHOBECHIA.

17. Bonoponuslii mokazatenb cpeabl. KoHcTaHTa moHu3anuu Bojbl. MOHHOE mHpou3BeneHue
BOJbl. BiimsaHne pH Ha mpoTekaHne aHaTMTUYECKUX PEaKIU.

18. Bbydepnsbie cucremsl. Mexanusm Oydepnoro neiictsus. I[Ipumenenue 6ydepHbIX cuctem B
XUMHUYECKOM aHanu3e. bygepHas eMKoCTb.

19. OcHOBHBIE  THUMBI, MCHOJIB3YEMbIX  XMMHUYECKMX  pPEaKUUH:  KUCIOTHO-OCHOBHBIE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE, KOMITJIEKCOOOPa30BaHHUs, OCAXKACHHUS.

20. OO6mas xapakTepucTUKa KOMITJIEKCHBIX coeiMHeHui. KoMIuiekcoHsbI.

21. PaBHOBecHsi B pacTBOpax KOMIUICKCHBIX coeAnHEeHUH. KOHCTaHTBI YCTOWYMBOCTH U
HECTOMKOCTH KOMIUIEKCHBIX COEIMHEHUH. Y CJIOBHBIE KOHCTAHThl YCTONYUBOCTH.

22. BnumsHEE pa3nuYHBIX (GAKTOPOB Ha MPOIECC KOMILIEKCOOOpa30BaHuUs

23. OKHuCIIEHHE-BOCCTAHOBJIIEHHE KaK OJMH W3 OCHOBHBIX METOJOB XHMHUYECKOTO aHAJIU3a.
OxucauTeNny ¥ BOCCTAaHOBUTENH, IPUMEHSIEMbIE B aHAIUTHYECKON XUMUU.

24. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE MIOTEHIIAAIBI. HopmanbHbie OKHUCJIUTEIBHO-
BOCCTAHOBUTENIbHbIE TOTEHIHUaNbl. Taliauia HOPMaJbHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
NOTEHLMAJIOB W  BBIBOABI M3 HEE. 3aBUCHUMOCTb MEXIy BEJIWYMHAMH  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX ITOTEHIMAJIOB M YCJIOBHS, B KOTOPBIX IPOTEKAET pEAKUUS OKHUCICHUS-
BOCCTAHOBJICHHS.

25. OKHCIHTETBHO-BOCCTAHOBHUTEIBHBIC PEAKIMM B AHATUTHYECKOW XUMHHU. OKHUCIUTEIHHO-
BOCCTAaHOBUTENIbHBIE IOTEHIMANBL. HampaBieHue NpOTEKaHUs OKUCIMTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuii. YpaBHenue HepHcra.



26. I'ereporenHoe paBHoBecue. PactBopumocts. [IponsBeneHne pacTBOPUMOCTH.

27. YcnoBusi obpazoBaHusi ocanka. dakrTopel, BausAOmKEe Ha oOpa3oBaHue ocaaka. CoseBoi
¢ dexT. BnusHre oTHOMMEHHBIX HOHOB Ha PACTBOPEHHE OCAJIKA.

28. MexaHu3M 00pa3oBaHMs OCAKa U YCIOBUS OCAXKIECHUS.

Ilepeuenv sonpocos k npomesicymounoti ammecmayuu (9k3amer)

1. KonnuectBennblid  ananu3. Kiaccudukanus  MeTOJOB — KOJMYECTBEHHOTO — aHAIM3a.
TpeboBaHus1, MPEeIbSIBIAEMBbIC K PEAKIIUSIM B KOJHYECTBEHHOM aHAIIU3eE.

2. VcrouHukn OMMOOK KOJMYECTBEHHOrO aHanu3a. [IpaBMIIBHOCTE M BOCHPOM3BOAUMOCTh
pPE3yNbTAaTOB KOJIMYECTBEHHOI'O AHAIN3A.

3. Knaccugpukanus omubOK KoJM4ecTBEHHOro asanusza. Cucrematnueckas omuoOka, ee
HCTOYHUKHU.

4. CymHoCTh I'paBUMETPUYECKOTO MeTOoAa aHainu3a. BecoBas u rpaBumerpuueckas ¢opma.
TpeboBanus, npeabsBiasieMble K HUM. DakTOPbI, BIUAIONIME HA OOpa30BaHHME OCAIKOB U BECOBBIX
dbopm.

5. OcHOBHBIE OIEpalliid TPAaBUMETPHUYECKOTO aHaNM3a. TeopeThdyeckoe 00OCHOBaHHUE
ONTUMAJIBHBIX YCJIIOBUH JJI1 BECOBOI'O ONPEJEIICHNS BEIIECTBA.

6. Buapl 3arpsi3sHEHUI 0CAAKOB. YUET MOTEPh MPH OCAKACHUU U TPOMBIBAHUH.

7. TpeOoBaHMs K peakLusM, NPUMEHSIEMbIM B TUTPUMETPUYECKOM METOJE aHaiu3a. Touka
SKBHBAJICHTHOCTHU U CIIOCOOBI €€ (PUKCHPOBAHHSI.

8. Knaccudukanuss METos0B TUTPUMETPUUECKOrO aHaIM3a MO TUIY XUMHYECKUX pPEaKkUuil u
Croco0y TUTPOBAHUS.

9. CrannaptHble U pabouue pacTBOphl. TpeboBaHus, npexbsaBiseMble kK HUM. HaBecka, B3sTue
HaBeckd. [IpuroroBieHue ctaHAapTHOrO pacTBopa.

10. KucnotHo-ocHOBHbIE MHAMKATOPbl. DyHKIMS KUCIOTHOCTH. MOHHO-XpoModopHas Teopus
uHAMKaTopoB. [IpuHIMI BEIOOpa HHIMKATOPA.

11. KucnoTHo-ocHOBHOEe ~ TuTpoBaHue. PaGounme pactBOopsl U craHaapTHble. CrocoObl
(¢uKcHpoBaHUSI KOHEYHON TOYKU TUTPOBAHUSI.

12. KpuBble TUTpOBaHUS MO MeToay HeWTpamuzanuu. CKayok TUTpOBaHUS U (DaKTOphl HAa HEro
BIIUSIIOLIHE.

13. Meron ocaxnenus. OOmas xapakrtepuctuka. CymHOCTh MeToAa, TpeOoBaHHMA,
IpeIbsABISEMbIE K pEakUMsIM B METOJE OCAAUTENbHOTO THUTPOBaHMs. TUTPAaHT, YCTaHOBOYHBIE
BELIECTBA.

14. CnocoObl (pUKCHMpOBaHUS TOYKH SKBHUBAJIEHTHOCTH B METOJIE OCAJAUTEIHLHOTO TUTPOBAHUS.
WNunukaropel (ocaguTenbHble, METAJUIOXPOMHBIE, ajacopOunoHHble). Wuaukaropsl. [IpakTHueckoe
IIPUMEHEHHUE.

15. Meron Mopa u wmeron Ponbrapaa. Xapakrtepuctuka. Ilpumenenue. JlocTromHCTBa U
HEJ0CTaTKH.

16. [lepmanranaromeTpusi. YpaBHEHUsI peakuuu. TUTpaHT, YCTaHOBOYHbIE BemiecTBa. Crocob
¢buKcHpoBaHUs TOUKH SKBUBAJIEHTHOCTHU. [IpakTHueckoe npumMeHeHue.

17. Momomerpus. VpaBHenms peakuun. THTPAHT, yCTAaHOBOYHBIC BEIIECTBA. VIHIHKATOPEL.
[IpakTHueckoe MpUMEHEHNE.

18. buxpomaromerpus. YpaBHeHHs peakluu. TUTpaHT, yCTAHOBOYHbIE BellecTBa. MIHIUKATOPHI.
[IpakTHueckoe MpUMEHEHNE.

19. UncTpymeHTanbHble MeTOJbl aHaimu3a. OOmas XapakTepUCTHKAa METOJIOB aHaln3a, HX
KJ1acCU(pUKaLKs, JOCTOUHCTBA U HEJIOCTATKH.

20. OnTrueckue Metoabl aHanuza. OOmuil npuHiun meroxaa. Knaccudukamuss onTHYECKUX
METOJIOB aHajn3a. MOJEeKYISIpHBIN CIIEKTpalIbHBIA aHAU3 B yIbTPadUOIETOBOM U BUAMMON 00IacTh
CIEKTpa.

21. MeToap! ancopOIMOHHOTO aHann3a (KOJIOPUMETPHsl, (POTOKOIOPUMETPHSI, KOTHIECTBEHHBIN
(doromMeTpUUECKHil aHAIIN3).

22. doromerpudeckuii aHaym3. OOmas xapakTtepucTuka wmetona. OCHOBHBIE 3aKOHBI



NOTJIOIIEHUST W u3iaydeHus. [IpuumHbl HecoOmromeHus: 3akoHOB. TouHOCTh u3MepeHHs. BriOop
ONTHUMAJIBHBIX YCIIOBHH.
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9K3.)

4. BacunbeB B.I1. Ananutuyeckas xumus: yueOHuk. Ku.2. — M.: JIpoda, 2007. — 383 c. (40
9K3.)

5. OcHOBBI aHAIWUTUYECKOW XHMHH. 3aladd U BONpPOCHL: yueO. mocobue/ mox pexn. FO.A.
3osoroBa. — M.: Beicias mkomna, 2004. — 412 c. (12 3k3.)

8 Ilepeuenn pecypcoB HHPOPMALHOHHO-TETIEKOMMYHHKAIIMOHHOI ceTn « AHTEpHET»

XuMuyeckass Hayka u oOpa3oBanue B Poccum [Onekrponnbiii pecypc]. — URL:
http://www.chem.msu.su/cgi-bin/tkv.pl

Xumus. Karanor Hay4ynbix crareiia [DnextponHnslil pecype]. — URL: https://elementy.ru

HayuHo-TexHuueckas oudaunoreka [Dnexkrponnslit pecype]. — URL:http://www.sciteclibrary.ru/

Xumuk. Caiit o xumun [DnekTpornblit pecypc]. — URL: http://www.xumuk.ru/

9 Meroan4eckne yKa3aHus 1JIs1 00y4al0IMXCsl 10 OCBOCHMIO I CIMIIIMHbBI

Meronuka mpenojaBaHUsl JaHHOM IUCHUIUIMHBI IMPEAINoJaraeT 4YTeHHe JIeKUUH, MpOBEIECHUE
7a00paTOPHBIX 3aHATHUM, IPYNIOBBIX M MHIUBHIyalbHBIX KOHCYJIbTALUIl 1O OTIEIBHBIM BONpOCAM
muctumuinHel.  IlpenycMoTpeHa camocTosiTenpHass paboTa CTYAEHTOB, a TakXKe IPOXOKICHHE
aTTECTAllMOHHBIX UCIIBITAHUN ITPOMEKYTOUHOM aTTECTaLUH.

Ha nexnusix paccmaTpuBalOTCsl Takue BakKHbIE pPa3Aefibl AHATUTHYECKOM XMMHMHU U (PU3UKO-
XUMHUYECKMX METOJOB aHalM3a. Oo0Ilue TEOPEeTUYEeCKHE OCHOBBI AHAINTHYECKOM XUMHH,
KaueCTBEHHBI aHAJIN3, KOJWYECTBEHHBIN aHain3, (U3MKO-XMMHUYECKHE METOAbl aHaiu3a. B xoxe
JEKUUHA  CTyJE€HTaM CleAyeT TMOArOTOBUTb  KOHCHEKThl  JIEKIUH: KpaTKO, CXEMaTU4HO,
MOCJIEI0BATENbHO (PUKCUPOBATh OCHOBHBIE IIOJIOXKEHUSI, BBIBOABI, (POPMYIHpPOBKH, 0OOOIIEHUS;
IIOMEUYaTh BAJKHBIE MBICIIU, BBIACIATH KIHOYEBBIE CIIOBA, TEPMUHBI, IPOBEPATh TEPMHHBI, OHATHS C
MOMOUIbIO SHIUKJIONEINH, cloBaped, CIPAaBOYHUKOB C BBIMHCHIBAHUEM TOJKOBAaHUN B TETPA/b;
0003HaYUTh BONPOCHI, TEPMUHBI, MaTEpUal, KOTOPHIHA BBI3bIBAET TPYAHOCTH, IIOMETUTH U MOMBITATHCS
HaliTU OTBET B pEeKOMEHAyeMoH mureparype. Ecim camocrosTenbHO He ynaercs pa3oOpaTbcs B
MmarepHaie, HeoOXoIuMo CPOpPMYIMPOBATh BONPOC U 3aJaTh MPENOJABaTeN0 Ha KOHCYJIbTALUH, HA
7a00paTOPHOM 3aHSATHU. Y IEIUTh BHUMaHHE MOHATUSAM, KOTOpble 0003HAUYEHbI 00A3aTeNbHBIMU IS
KaKIOW TEMBI JUCLUILINHBI

Lenbto mpoBefeHMs TaOOPaTOPHBIX 3aHATHH SIBISETCS 3aKpeIjIeHHEe TEOPETUYECKUX 3HaHWUN
CTYJEHTOB, ITOJIYYEHHBIX UMHU B XOJI€ U3YUYEHUS JUCLMIUIMHBI HA JIEKIUAX U CAMOCTOATEIbHO. 3aHATH
7a00paTOPHOTO THUIA BKIIOYAIOT B Ce0s CIEAyIOIIME S3Talbl: H3y4eHHE TEOPETUYECKOH wvacTu
nabopaTopHOil pabOThI; KOHCIEKTUPOBAHUE X0J1a BBIIOJIHEHHUS J1aOOpaTOpHON pabOTHl U MPOBEJCHUE
€€ DKCIEepHMEHTAIIbHONM YacTH; BBINOJHEHHE HEOOXOIUMBIX TpadukoB; odopMIEeHHE OT4YeTa O
IpojielaHHON paboTe; 3amuTa 1adopaTopHOil paboThl. [[1s MOATOTOBKU K 3aHATHAM J1aOOpaTOPHOTO
TUNAa W 3alIUThl BBIIOJHEHHBIX JIAOOPATOPHBIX pPA0OT CTYIAEHTHl BBIOJHAIOT MPOPabOTKY
METOAMYECKUX YKa3aHH 10 BBIOJHEHUIO Ta00paTOpHOI paboThI, yemnsis 0co00e BHUMaHHUE LEIIM U
3ajjauaM, TEOPETHUUYECKON YaCTH UM MOPAJKY BBIIOIHEHUS J1a00paTOpHON paboThl; KOHCIEKTHPOBAHUE
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HCTOYHUKOB; padOTy C KOHCIIEKTOM JIEKLIUH, TPOCMOTP PEKOMEHIYEMOi TUTepaTyphbl.

B xosme TpynmoBBIX W MHIMBHIYAIBHBIX KOHCYJIBTAIMH CTYAEHTHI HMMEIOT BO3MOXHOCTH
NOJYYUTh KBAJIU(UIIMPOBAHHYIO KOHCYJIBTAIMIO 10 OPraHU3aLUN CAMOCTOSTEIHLHOTO YIPaBJICHUS
COOCTBEHHOM [IESTENBHOCTHIO HAa OCHOBE AaHAIM3a HMMEIOLIETOCS y CTYAEHTa ONbITa OOydYeHHS,
UCTIOJIb3YEMBIX YYEOHBIX CTpaTeruil, yepe3 OOCYXIEHUE CUJIBHBIX CTOPOH M OTPAHUYCHUN CTHIISA
y4eHHUS, a TaKXKe IIOMCK pECypCcOB, NPEAOCTABIAEMBIX BY30M Ul JOCTHIXKCHUS HaMEYEHHBIX
pe3yJIbTATOB; JAJIsl ONPEACIICHUS] TEMbl M MPOOJIEMbl MCCIEOBAHNUS, BBIIIOJHEHUSI MUHU-TIPOCKTOB 10
JTHMCLUIUINHE, O0CY)KJICHNSI HAayYHBIX TEKCTOB M TEKCTOB CTY/AEHTOB, PEUICHUS y4eOHBIX 3amad, IUis
NOJATOTOBKM K WHTEPAKTHBHBIM 3aHITHUSM CEMHUHAPCKOTO THUIIA, JJS MOATOTOBKM K KOHTPOJIEHBIM
TOYKaM, B TOM YHCIJIC MTOTOBOMW; JETAJBbHO NMPOpadaThIBaTh BO3ZHHUKAIOUIME NMPOOJIEMHBIE CHTYaIlHH,
OCYIIECTBIISITh TOMCK BApUAHTOB WX PpEIICHUS, OINpENeNiATh IPEUMYIIECTBA M OrPAaHHUYCHUS
UCTIONIB3yEMBIX CPEACTB /IS PELICHUS IIOCTABICHHBIX YYeOHBIX 3a/1a4, OOHapYKUBATh HEOOXOAUMOCTD
U3MEHEHHS CIIOCOOOB OpraHM3aluU CBOEH paboThl U Ap.

[Ipn u3ydeHnn AUCIMIUIMHBI HCIOIB3YIOTCS HHTEPAKTHBHBIE METO/IbI OOYUEHHS, TAKHE KaK:

1. Jlexuwms:

— JIEKUUSA-BU3yaIHM3alUsl — IoJadya Marepualia OCYLIECTBISCTCS CPEICTBAMH TEXHHYECKUX
CpeAcTB OOy4YeHHS C KpPAaTKUM KOMMEHTHPOBAaHHEM JEMOHCTPHPYEMBIX BH3YaJIbHBIX MaTEpUAIOB
(mpe3eHTaIuUi).

2. JJabopaTopHoe 3aHsTHE:

—TPEeHUHI — METOJ OOy4YeHHS M Pa3BUTHS CIOCOOHOCTEH K OBJAJICHHIO JEATEIBHOCTHIO
NPOBEICHUST XUMHUECKUX JTa00OPAaTOPHBIX HccienoBannii. HTeHcnBHAs paboTa BO BpeMsl TPEHUHTA
IIOMOTaeT JIOCTHYb BBICOKMX pE3yJbTaTOB 3a KOPOTKHH CpOK, a IOCJIEYIOIIash CHUCTeMa II0Cie
TPEHUHTOBOTO COIIPOBOXKICHUS 00ECTICYMBACT HA/ISKHOE 3aKPEIUICHNE MaTepraa

— pabora B ManblXx Tpynmax oOecleunBaeT aKTUBHYIO I103HABATEIBHYIO JESATEIbHOCTh
00yJaromuxcsi, MpeayCMaTPUBAET paclpeieleHne 00S3aHHOCTeH MEX1y HHUMH, UCTIOJTHUTEIBHYI0 U
OPraHM3aTOPCKYI0 WHHUIMATHUBY, aKTyaIM3alUI0, KaK OMbBITa CAMOCTOSTEIbHOH AEATEIBHOCTH, TaK H
COBMECTHOM pabOThl MO BBINOJHEHHUIO JIAOOpAaTOPHBIX pPabOT, YTO COINIACyeTcsl C pealusMH
npodeCcCHOHATBLHOM 1eATeNbHOCTH Oy TyIINX CIEeHUAINCTOB.

10 KypcoBoii npoexT (padorta)
Brinonnenue kypcoBoro npoekrta (paboThl) HE TPEAYCMOTPEHO YI€OHBIM TIITAHOM.

11 IlepeyeHb HH(POPMALMOHHBLIX TEXHOJOTHMH, HCHOJAb3yeMbIX IPH OCYLIECTBJICHUH
00pa30BaTeIbHOIO NMpoLecca Mo JUCHUILIHHE, BKIIYas NepeYyeHb MPOrpaMMHOro odecreveHust
U MHGOPMALHOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenv ungopmayuoHHbIX MEXHOI02UN, UCHOAB3YEMbIX NPU OCYWLECMEIeHUU
obpazoeamenbHo20 npoyecca

— 3JIEKTPOHHbIE 00pa30BaTeNIbHBIE PECYPCHI, IPEICTaBIEHHbBIE B I1. 8 paboyeil mporpamMmel;

— UCIOJIB30BaHUE CIIANA-TIPE3CHTALUH;

— UHTEPaKTUBHOE OOILEHHE ¢ 00YYAIOIIMMUCS U KOHCYJIbTUPOBAHHE ITOCPEICTBOM 3JIEKTPOHHOM
MTOYTBHI.

11.2 Ilepeuenv npocpammnozo obecneuenus, UCNOIL3YEMO20 HPU  OCYULECMEICHUU
obpazoeamenvnozo npouyecca

[Tpu ocBOEHMM JUCIUIUIMHBI UCIIOJIb3YETCS JIMLEH3MOHHOE MTPOrpaMMHOE 0OecTieueHHe:

— TeKCTOBBIN pepaktop Microsoft Word,

—naket Microsoft Office

— aneKTpoHHbIe Tabmuibl Microsoft Excel;

— IIpe3eHTalMOHHbIN penakTop Microsoft Power Point.

11.3 Ilepeuenv ungopmayuoHHo-cnpagoyHbvIX cucmem
— crpaBOYHO-TIpaBoBas cucreMa KoncynsTanTt-uioc http://www.consultant.ru/online
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— cIIpaBOYHO-TIpaBoBas cucrema ["apant http://www.garant.ru/online

12 MaTepuaibHO-TeXHHYECKOe ofecrieyeHHe AU CHHIITUHBI

Jliig mpoBeieHus 3aHATHI JIEKIIMOHHOTO THIIA, TPYIIOBBIX M MHAMBHUIYaIbHBIX KOHCYIIbTAIUH,
TEKYIIET0 KOHTPOJS M MPOMEXKYTOYHOH aTTeCTAllMM HCIOJIb3YyeTcsl ydeOHas yaboparopusi X/K-3 ¢
KOMIUIEKTOM y4eOHo#l Mebenu. [lpu mpoBeaeHun j1abopaTOpHBIX pabOT KCIONIB3YeTCs TabopaTopHs
AQHAJTUTHYECKOW XMMHUHU X/K-3 Ha 15 mocajouHbIXx MecT C 00OpyHOBaHHEM; BOJOHArPEBATEINb;
akBagucTuiaTop J19-44; meur mydenpHas MUMII-10Y; mkad cyxoo3aymubiii 1IC-80-01 CITY;
CYIIWJIKA, yCTPOUCTBO Juisg cymku nocyabl [19-2000; muuTa anekTpudeckas; MUKpockor «MuKMen;
kojmopumerp K®K-2; Becw  ananmtuueckue (dnmektponnbie) BJI-210; Becel  nmabopaTopHbie
(anexrponnsie) AJH-420 CE; uentpudyra nabopatopuas OIlu-3M; npudop Hutparomep
nopratuBHbed  «Hutpa-trect»; mpubop pH-metp pH-211 ¢ aBTOMarmyecko KaaMOpOBKOW U
TepMOKOMIIeHcaluel; apeomeTp 11-19; nHCTpYMEHTHI (TUreNIbHbBIE NIUMLBI, IIIATEeIU, MUHIETH U Ap.)
Martepuanbl (GpuabTpoBasibHas Oymara, Bara), JjabopaTtopHasi mocyna (KoJIObl, MHUMIETKH, CIIUPTOBKH,
LHWIMHJPBL U JIP.).

s camocTosTeNbHOM paboThl 00y4YaIOIIMXCS MCMIONB3YIOTCS KaOuHeTsl 6-214 u 6-314;
KaXIblii 000pyIOBaH KOMIUIEKTOM Yy4eOHOW wmeOenn, AByMs KOMIIBIOTEpaMH C JOCTYIIOM B
MH(OPMaLMOHHO-TEIIEKOMMYHUKAIIMOHHYIO ceTh «HTepHeT» U B SINEKTPOHHYI0 HH(DOPMAIIMOHHO-
00pa3oBaTeNbHYIO CpPeay OPraHNu3aluH, IPUHTEPOM U CKAHEPOM.

[Ipy u3y4yeHUM NUCUUIUIMHBI HCTONb3yeTcs Oubnuoreunslii Gona Kamuatl TVY: yuebHukw,
y4deOHbIe TOCOOUs, TIEPUOAMUECKUE KYPHAIIBI, JICKTPOHHBIN pecypc; pa3iaTOYHbIN MaTeprall.
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JlonotHeHNsI ¥ N3MEHEeHUs1 B padoyeil mporpamme

JlomosiHeHusi M U3MeHeHMsI B padoueii mporpamMmme 3a / Y4eOHBbIH roj
B pabouyio mporpammy Mo AMCHUIUIMHE «AHAIATHYECKAs XUMHUS U (PU3UKO-XMMHYECKHE METOJIBI
aHayn3ay AJis HanpasieHus noarotoBku 19.03.03 IIpoayKTel UTaHUS )KUBOTHOTO POUCXOKICHUS
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