®E/IEPAJILHOE I'OCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUPEXK/IEHVE
BBICIIIEI'O OBPA3OBAHNS
«KAMUATCKU TOCYJAPCTBEHHBIN TEXHUUECKUIM YHVUBEPCUTET>
(®r'BOY BO «Kamuatl'TY»)

HAYUYHO-OFPA30BATEJILHBIN ITEHTP «3KOJIOT U 1 ITPUPO/IOTIO/IB30OBAHUE»

Kacdeapa «OK0I0THs ¥ IPUPOZOTIO/Ib30BAHHE

YTBEPXIIAIO
pPyK %EPITE.TU: perrapramenTa I[1BT
éi jZ /B. B. UmbIxanosa/

«X9» LF 2025 .

PABOYAS ITPOT'PAMMA JTHCIAIUIWHBI

«AHAJTMTHUYECKAS XUMHUS 1 ®PU3NKO-XUMWYECKHUE METO/IbI AHAJIM3A»

Harpas/ieHHe II0rOTOBKH
19.03.03 TMpoAyKThI TMTAHKA KUBOTHOTO [MPOUCXOK/(EHHS
(ypoeeHs GakanaBpHara)

HarpaBJ/IeHHOCTb (TTPOMHIIB):
«TexHonorus peibbl ¥ PHIOHBIX IPOLYKTOB»

ITerpomnasioBcK-KamMyaTcKui,
2025



Pafouas mporpaMMa [0 AWCLMIUTAHE «AHAIUTHYeCKasd XUMHA H (PU3HKO-XMMWUECKME METO[bI
aHanM3a» cocrap/eHa Ha ocHoBanud ®I'OC BO Hampanenus noarotoskd 19.03.03 «IIpoaykrer
MIUTaHUs KUBOTHOT'O TIPOUCXOXKAEHHA» .

CocrasuTess pabouell mporpaMMBL:

Iorent kadeaps! I11, k.6.H. L‘?}f{{”"/’ CaymxuHza JI.H.

PaBouast mporpaMMa pacCMOTpPeHa Ha 3ace/JaHiH Kageapst I11

G O 2025 r., mpoTokos Ne Al

H. 0. 3aBesiyromero Kadezpoit S11
«Z9_ L7 5. Aspiomenko B.T.

(/r




1. IMenu 1 3agaum U3yueHUs AUCLUILIUHBI

Llenrpto  maHHOTO Kypca siBisieTcsi  (OPMHUDOBaHME  CHUCTEMHBIX 3HaHMKA — 0a30BBIX
3aKOHOMEPHOCTeN XMMHUECKUX TPOLIECCOB U [Jja/ibHelIee pa3BUTHS OOIeXUMHUECKON TOATOTOBKU
CTyZleHTa, HauaTOW B Kypce oOlell ¥ HeOpraHWyecKOW XWUMWUH, C OOydeHHeM Haubosiee Ba>KHBIM
XUMUYECKUM W (PU3UKO-XMMHUYECKUM MeTOJaM aHa/M3a W BO3MOXKHOCTSIM WX TIPUMEHEHUs Ha
TIPe/ITIPUSTHSIX MTUIeBOW TIPOMBIIIJIEHHOCTH.

B 3a/1auu IaHHOTO KypCa BXO/IWT:

— CdopmupoBaTe y CTYZeHTOB yMeHHe o0O0pamartbCsi € XUMAYECKUMH BeILeCTBaMH,
MPOCTEMIIMMU TTPUOOPaMH, TIPOBOAUTH XUMWYECKUH HSKCTIIEPUMEHT, [e/laTh COOTBETCTBYHOL[UE
0000111eHUS U BBIBO/IBI.

— O3HaKOMUTb CTY/[IEHTOB C METO/laMM M METO[MKaMU MCC/IeIOBAaHUH, TIPUMEHSIEMbIX TpU
aHazM3e ChIPbsSl ¥ TIPOYKLIMH MTUILeBOM MPOMBIIIJIEHHOCTH.

— CdopmupoBath y CTYJEHTOB YME€HWE OpPraHHM30BbIBaTb CAMOCTOSITE/IbHYIO paborty,
NPOBO/IMTE HaOMIO/leHre 3a XOJ0M SKCIIepUMEHTa, I10/Ib30BaThCS CIPABOYHBIMU TabimuiaMu u
JIuTepaTypou.

2. TpeboBaHUA K pe3y/IbTaTaM 0CBOEHHS JUCIUTUTHHBI

IIpowecc Ha

KOMIIETeHINK:

V3yuyeHusl JIMCLMIUVIMHBI  HarpaB/ieH ¢opmMupoBaHie Tpo¢ecCUOHaTBHOU

— Cnocoben IMPpUMEHATb OCHOBHBIE 3dKOHBI 1 METO/bI I/ICCJ'IEAOBaHI/II‘;I €CTeCTBEHHBIX HayK [OJId

peliieHus 3a7au rnpodeccroHanbHOU fearenbHOCTH (OITK-2).
[Tnanupyemble  pe3y/ibTaTbl OCBOEHHUS TPAKTUKW, COOTHECEHHbIe C
pe3y/bTaTaMi 0CBOeHHsI 06pa3oBaTeIbHOM MpPOrpamMMel, Npe/iCTaB/eHbl B TabuLle.

MJIaHNPYEMBIMHU

Tabnwmia — ITnaHupyeMble pe3y/bTaThl 00yUeHuUs 10 AUCIUIUTUHE, COOTHECEHHBIE C YCTaHOB/IEHHBIMU
B TIporpaMMe OakajiaBpraTa WHAWKATOPaMH JOCTH)KEeHUST KOMITeTeHI[H

Koa 1 HaumeHOBaHUe .
Kop IlranupyemMbli pe3y/ibTaT Kop,
HaumeHnoBanue HWHJMKaTopa
KOMITeTeH KOMIIETEHITHMN OCTIDKEHIS o0yueHuUsI MoKa3aresis
M ll A 10 JAUCLMIUINHE OCBOEHHs
(OIIK-2) Crioco6en V- Lomca: 3paer | 3HATh:
TIPUMEHATD OCHOBHBIE 3aKOHb1 | SHAMb!
OCHOBHbIE 3aKOHBI M| oCreCTBEHHOHAYYHBIX - OCHOBHBIE nonstusi, | 3(OIIK-2)1
MeTozbl JMCLMTUIH, TepMHHBI, (bOpMYJILE
WCC/IeJOBaHUI CBSI3aHHbIE c | TpUMeHsieMble B aHAJTUTHYeCKOH
€CTECTBEHHbBIX HAYK | podecCHOHaNBHOM XUMWHY;
A1 PELeHHs 38/1aY | nogre/LHOCTBIO. — crocobbl Beipakenus | 3(OIIK-2)2
npodeccUOHaNBHON VT-20mes: Vieer | KOHLEHTPALMK PaCTBOPOE;
~<&£OIIK-2-
JlesATeTbHOCTH © — OCHOBHbIE metozbl | 3(OITK-2)3
NIPUMEHSITb  OCHOBHbIE
33KOHLI TUTPUMETPUUYECKOTO u
ecTeCTReHHOHAV UMk | TPABAMETPHUECKOro aHamM30B
y — CYLIHOCTb peakuui u | 3(OIIK-2)4
JVICLIUTI/IVH,
CBSBAHHbE 5 | TPOLIECCOB,  MCTIOTb3yeMbIX B
HpOGeCCHOHATbHOI aHaIMTHUYEeCKON XUMHH;
P — xumuueckue u ¢usnueckue | 3(OIIK-2)5
JlesITe/IbHOCTH.
MeTOo/|bl obHapy»xeHHUs,
WA-3omea: Braneer | paspenennst u KoHLeHTpHpPOBaHHS
HaBBIKaMH BELL{eCTB;
NIpUMEHEHNs —  TIPUHLMIIBI u obnactu | 3(OIIK-2)6
OCHOBHBIX 3aKOHOB | yicrionb30BaHUsS OCHOBHBIX
€CTeCTBEHHOHAYYHBIX METOJZIOB XUMHUECKOTO aHajm3a
AWUCLHAIINH, (xuMHUecknx, (U3MUECKUX U
CBA3aHHBIE B | bU3MKO-XMMUUECKUX);




Kog,
KOMIIeTeH
117051

HaumMmeHnoBanue
KOMIIeTeHLIUM

Kopa v HauMeHOBaHUe
MHAUKaTopa
JIOCTIDKeHUs

ILtanupyemsblii pe3yabTaT
o0yueHust
0 JUCLUITHHE

Kop
noxasaress
OCBOEHHSA

npodheCcCUOHATBLHON
JIeATeIbHOCTH.

— OCHOBHbBIE TIOTPEIITHOCTH
XMUMUUYECKOTO aHasM3a "
TIPUHLIVTTBI obpaboTku
pe3y/IbTaToB,;

— TpaBWIa 9KCIUTyaTallu|
npubopoB U obopyzoBaHus,
WCITIO/Ib3yEeMBIX TIPH TIPOBE/IeHUH
aHa/M30B.

3(OIIK-2)7

3(OIK-2)8

Ymern:

—  CaMOCTOsATeNbHO paboTaTh C
yue6GHOU u CIIPaBOYHOU
JIUTepaTypol A pelleHust
TIOCTaB/IEHHbIX 3a/1aY;

— TI0/b30BaThCsl  peakTHUBaMH,
pacTBOPHUTEISIMY, XUMHUYeCKON
Mocy/io¥, 060py/10BaHUEM,;

— TOTOBHTH u
CTaH/IapTU3WPOBaTh PaCTBOPH;

— IUIAHWPOBATh W OCYIIECTBJISTH
XUMUYeCKUH 5KCIIepPHUMEHT,
aHa/M31UpoBaTh u
VHTEepIIPeTUpOBaTh  I0Jy4YeHHbIe
pe3yJIbTarThl, ¢hopmyupoBaTh
BBIBO/IBL.

— TIPOrHO3MPOBAaTh
BO3MO>KHOCTb obpa3oBaHust
0CaJlKoB Tpu CMelIMBaHUN
pacTBOpOB C V3BeCTHOU
KOHLIeHTpaljeli  pacTBOpPEeHHbIX
Bell|eCTB;

— TpaBWIBHO BHIOMpAaTh METOZ
aHam3a;

— TIpaBWIBHO TMIPeZCTaB/IsITh
rpaduuecKuit u pacyeTHBIM
MaTepuasn

— UCIOJb30BaTh  I0JIyYeHHble
3HaHUSI B  IpodeccHOoHaNbHOMN
JlesITe/IbHOCTH.

— COCTaB/ATb CXeMy aHa/lu3a,
NIPOBOAWTL  KaueCTBEHHbIA U
KO/TMYeCTBeHHbIN aHanms
BellleCTBa.

Y(OIIK-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

Bnagerts:

- HaBbIKAMU  BBIMIOJTHEHUS
JKCIIEpHMEHTOB 1o
aHaTMTUYeCKOH XUMHH (0]
TIpe/iJIOKeHHBIM MEeTOMKaM;

- HaBbIKAMM paboOThI  Ha
obopy/i0BaHNM TIPU TIPOBe/IeHUH
XUMHUECKHUX IKCTIEPUMEHTOB;

— HaBblKAMH  IIPUTOTOBJIEHUS
pacTBOPOB U UX CTaHAPTH3ALHY;
—  HaBbIKAaMM  pacLI(POBKU
aHaTMTUYeCKUX CUTHAJIOB;

- HaBbIKaMH paboThI c
JINTEePaTYPHBIMU MCTOYHUKaMH ¥

B(OIIK-2)1,

B(OIIK-2)2

B(OIIK-2)3
B(OIIK-2)4,

B(OIIK-2)5,




KOA M HaMMeHOBaHHue

Kog,
HaumenoBaHue MHJUKaTopa
KOMIIeTeH
- KOMIIeTeH{M U JIOCTHIKEeHUS

ILtanupyemsblii pe3yabTaT
o0yueHust

MO JUCIUIL/THHE

Kop
noxasaress
OCBOEHHSA

CTIpaBOYHOM

XHUMUH.

JMTEepaTyphbl

o

3. MecTo AMCHMIUIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbI

YuebHast AUCLUNIMHA « AHaIUTHUeCKast XUMUS U PU3UKO-XUMHUYeCKHe MeTO/Ibl aHaIM3a»
SIBJISIETCS AVICLIUTIJIMHOM 00513aTe/IbHOI YaCTH B CTPYKTYPe 00pa3oBaTe/IbHOMN IMPOTPaMMBI.

4. CopeprxaHue JMCLUIIINHBI

4.1 Temamuueckuti ni1aH OuCyun/auHbl

OuHas ¢opma obyueHus

HaumeHoBaHuve pa3/ziesioB U Tem

Bcero yacos

AyauTOpHBIE 3aHATHUS

KonTakTtHasi paboTa
110 BH/IaM yueBHBIX
3aHATUN

Jlekuyn

TMpakThu4yeckKkne

3dHATUSA

JlabopaTtopHbie
paboThi

CamocTosTesbHas
pabora

@DOopMbI TEKYIIIETO
KOHTPOJIst

WToroBblii KOHTPOJIb

3HAHWM 10 JUCLIUTTHE

Pa3pen 1. O0uue TeopeTnuecKne
OCHOBBI AHA/THTHYECKOH XUMHH.
KauecTBeHHBIH aHA/IN3

72

34

17

17

38

Tect

Tema 1: BBejeHue B aHaJUTUUeCKYIO
XUMHUIO

10

Omnpoc,
BBITIOJTHEH
ve u
3alura
jabopaTop
HOU
paboThl

Tema 2: OCHOBHBIE
AHATUTUYECKON XUMUH.

ITOHATHA

14

Ornpoc,
BBIMOJTHEH
ve u
3alura
jabopaTop
HOU
paboThI

Tema 3. [luHamMuyecKre paBHOBECUS B
pacTBopax

19

10

Omnpoc,
BBITTOJTHEH
ve u
3aluTa
naboparop
HOU
paboThl

Tema 4. Turbl XUMUUeCKUX peakiuii

16

Ornpoc,
BBITTOJTHEH
ve u
3aluTa
yaboparop
HOU
paboThI

Tema 5. PaBHOBecHe B reTeporeHHbIX

13

Ornpoc,




cucremMax

BBITIOJTHEH
ue u
3amurTa
naboparop
HOM
paboThl

3auer

Pa3pen 2. KosmmuecTBeHHBIN aHA/IN3

114

15

56

53

Tema 6: OcHoBHble TpeboBaHUs,
Npe/IbsiB/IIEMble K peakiusM B
KOJIMYeCTBEHHOM aHan3e

Ompoc,
BBITIOJTHEH
ue u
3aIurTa
naboparop
HOM
paboThl,
BBITIOJTHEH
ue
MpaKTHUyueC
KHX
3a/laHui

Tema 7: I'paBUMeTpHUUECKUN aHA/IN3

40

22

18

18

Omnpoc,
BBITIOJTHEH
ve u
3aluTa
saboparop
HOM
paboThI,
BBITIO/THEH
ve
TIPaKTHYeC
KHX
3alaHUI

Tema 8: TutpumMeTpHUuecKryi aHaIn3

76

47

38

29

Ompoc,
BbITIOJIHEH
ve u
3amuTa
naboparop
HOU
paboTHl,
BBITIOJTHEH
ue
HpaKTHyec
KHX
3a/laHuH

Pasgen 3. Du3HKO-XHMHUECKHE
MeTo/Ibl aHa/THU3a

20

14

12

Omnpoc,
BBIMOJTHEH
ve u
3alura
jabopaTop
HOU
paboThI

Tema 9: OOmas xapaKTepUCTHUKa
(bU3UKO-XMMUUYECKUX METO/IOB aHaIn3a

20

14

12

Omnpoc,
BBITTOJTHEH
ve u
3aluTa
yaboparop
HOU
paboThl

JK3aMeH

36

180

85

17

68

59

Tect

36




Beero | 252 | 136 |

3 [ - | 102 |

80 |

36

3aouHas ¢hopma obyueHus

HaumeHoBaHve paszenos U Tem

Bcero uacos

AyauTOpHBIe 3aHATUS

KonrakTHasi paboTa
IO BUZaM y4eOHBIX
3aHATUN

Jlekumm
TPaKTHYECKHEe
3aHSATHS
JlabopaTopHbie
paboThl

CamMocTosTenpHas
pabora

@DOopMbI TEKYIIIETO
KOHTPOJIst

W ToroBbIii KOHTPOJTE

3HAHUH 10 AUCIUTTINHE

Pa3gen 1. O0uue TeopeTHUECKHE
OCHOBBI AHA/TUTHYECKOH XMMHUH.
KauecTBeHHBIN aHA/IN3

110

10

100

Tect

Tema 1: BBejeHve B aHa/IUTUUECKYIO
XUMHUIO

22

20

Ornpoc,
BBITIOJIHEH
ve u
3aluTa
saboparop
HOM
paboThI

Tema 2: OcCHOBHBIE TIOHATUSA
AHATUTUUYECKOU XUMUH.

22

20

Ornpoc,
BBITIOJIHEH
ve u
3amuTa
saboparop
HOM
paboThI

Tema 3. [JuHaMHueckue paBHOBeCUs B
pacTBopax

21

20

Ornpoc,
BBITIOJTHEH
ve u
3amumTa
saboparop
HOM
paboThI

Tema 4. Tyrbl XUMHUYeCKUX peakLui

21

20

Ompoc,
BBITIO/THEH
ue u
3aIuTa
saboparop
HOM
paboThI

Tema 5. PaBHOBecue B reTeporeHHbIX
cucremax

22

20

Ompoc,
BBITIO/THEH
ue u
3aIuTa
naboparop
HOM
paboThI

Pa3pgen 2. KosimuecTBeHHbIM aHA/IU3

108

100

Tect

Tema 6: OcHOBHble TpeboBaHUS,
npebsiB/isieMble K peakusM B
KOJINUeCTBEHHOM aHa/lu3e

33

30

Ornpoc,
BBITIOJIHEH
ve u
3amuTa
saboparop
HOM
paboThl,




BBITIOJTHEH
ue
MpaKTHyec
KHUX
3a/laHuH

Tema 7: I'paBUMeTpHUUECKUM aHA/TN3 Omnpoc,
BBITTOJTHEH
ve u
3aIuTa
yabopaTop
HoOM
paboThl,
BBITOJTHEH
ne
TPaKTHYeC
KHX
33 3 1 - 2 30 3a/laHui

Tema 8: TutpumeTpruecKuii aHaIn3 Omnpoc,
BBITIO/IHEH
ne
3aImra
saboparop
HOH
paboThl,
BBITIO/THEH
ue
rpaKkTuuec
KX
42 2 - - 2 40 3a/laHuN

Pazgen 3. @Pu3uko-xuMUYecKue Ormpoc,

MeTO0/bl dHA/IN3ad BBITTO/THEH
neu

3aIuTa

naboparop
HOM

25 2 1 - 1 23 paboThl

Tema 9: OOmjasgs xapakTepucTHKa Onmpoc,

(bU3UKO-XUMUUECKUX MEeTOZIOB aHajn3a BBITO/THEH
ue n

3aIuTa

naboparop
HOM

25 2 1 - 1 23 paboThl

JK3aMeH

[4-)

Bcero | 252 20 6 - 14 223 9

4.2 CodepxcaHue oucyun/auHbl

Pa3pen 1. O01ue TeopeTHUecKre 0CHOBbI aHA/IMTHYECKON XxuMHud. KayecTBeHHBIH aHA/IN3

Tema 1. BBeieHre B aHA/IUTHUECKYH0 XMMHUIO

Jlekyus

1. AHaniTHvecKas XMMUs Kak Hayka. MeTozibl aHam3a

OcHogHble noHsimusi membl: CTPYKTypa COBPEMEHHOW aHa/JUTUUeCKOW XUMUH, MeTOJ W
MeTO/IMKa aHa/In3a, KaueCTBeHHbIW, KOJMYeCTBeHHbIN, CTPYKTYPHbIM, 3/IeMEHTHbIN, MOJEKYJISPHbIY,
da30BbIM aHanMM3, XUMHYeCKHe, (U3NKO-XMMHUeCKUe, (GHU3NUecKHe U OHOJOorHYeckrue MeTO/bl
aHanM3a, OTOOp TPOOBI, TOATOTOBKA OOpa3la K aHamu3y, HM3MepeHHe aHaJMTUYeCKOTrO CUTHAla,
cpefHsisi ipoba, 0TOop cpeHel MpookbI.

Bonpocbl 0151 camMoKkoHmpons:

1. 3aziaur aHATMUTUYECKOW XUMHUU KaK HayKHU.

2. Bugsl knaccudukaiyii XuMAYeCcKoro aHaju3a.



3. Metoz 1 MeToiMKa aHa/Iu3a.

4. O6muii T/IaH XMMUUeCKOT0 aHaslv3a.

JlabopamopHasi paboma. Texuuka 6e3zomacHocTH. IlpaBuna paboTel B XUMHUUYECKOU
nabopaTopuu

[TpoBoAWTCS BBOAHBIM HMHCTPYKT@X IO TeXHUKe 0e30MacHOCTM W TipaBWiaM paboTbl B

XUMHUYECKOW /1abopaTopuu MPH MCIIO/b30BaHUM Pa3/IMYHOTO 000DPY/I0BAHUS, CTYAEHThI 0(QOPMIISIOT
KPaTKHI KOHCITEKT. 3aTeM IIPOBO/IMUTCS OTIPOC.

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

Tema 2. OCHOBHbIE IOHATHSA aHAIMTUYECKON XMMHH.

Jlekyus

1. KauecTBeHHbIN XMMHUYECKUU aHaIu3

2. AHamuTUYecKre peakiyy, TpeboBaHUS K HUM. XHWMHYeCKHe TPU3HAKA aHAJIUTHUYeCKOW
peakiui. AHaIMTUUeCKUW CUTHAJL.

3. PeakTuBbI U peareHTsl.

4. VpeHTU(UKALMA MHAMBU/ya/IbHOTO BellleCTBa M aHa/Iu3 CMeCH BellleCTB.

5. Knaccudukaiysi KaTHOHOB U aHUOHOB.

OcHOgHble noHsimMusi meMbl: TIPU3HAKW aHaJIUTUUeCKOM peakl[id, aHaJIUTUYeCKUN OTKI/IUK,
UleHTU(UKaLUs BellecTBa, Creluduueckre peakTHBbI, T'PYINOBOM peareHT, CUCTeMaTUUeCKUil U
JpOOHBIM aHanmM3, aHaaM3 MOKPbIM M CyXUM TMyTeM, CyJb®uAHas U KUCJIOTHO-OCHOBHAst
Kaccu(UKalys KATAOHOB ¥ aHMOHOB, YYBCTBUTE/ILHOCTb PeaKL[|H, TIpe/ies1 0OOHapy KeHMsl.

Bonpocbl 015 camokoHmposs:

1. TIpy3HaKu aHaIMTUUECKUX PeaKLUu.

2. Buzibl aHaMMTUYeCKUX CUTHAJIOB

3. MOKpBbIM 1 CyXOM aHa/Iu3 BelljecTsa

4. Kakue peakTHBbI OTHOCST K CITeLIi()UYECKUM.

5. CynbbpupHass M KHUCIOTHO-OCHOBHAsl KjacCU(UKAlLMsi KaTUOHOB M aHUOHOB. OCHOBHbIE
OTJINYUSL.

6. Xummnueckas xapakTepuCTHKa KaTMOHOB [-VI aHanMTHuecKyx rpymnm no KMcJI0THO-OCHOBHOU
K/1accuuKaLyu. ['pynmnoBble peareHThI.

7. Kakue BeJIMUMHbI XapaKTepr3yOT YyBCTBUTE/IbHOCTb aHA/IMTUYECKOW peakLiuu?

8. B Kakux cyyasix MOXHO TIpeJIIOYTUTeIbHO TIpUMeHeHWe POOHOro aHalu3a, a B KakKux —
HeoOXO/IUM CUCTeMaTUUeCKU KaueCTBEHHBIN aHa/IN3?

JlabopamopHas paboma TlepBasi aHanUTHUeCKasi TPyIina KaTMoHOB. CHUCTeMaTHUeCKHH XO[
aHaau3a

B xopie BbInoHeHus1 labopaTOpHO# pabOThI TIPOBO/SITCS YaCTHbIE peaklvii Ha KaTUOHbBI Kaslus,
HaTpyUss Y aMMOHHS U BBINOJIHAETCS pasfie/leHus] CMeCH KaTHOHOB 1 aHaMTUYeCKOM TpYIIIbI
CUCTeMaTUYeCKUM X0ZioM aHanr3a. OdopmisieTcst OTYer.

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

Tema 3. luHaMHueCcKHe paBHOBeCHs B pacTBOpax

Jlekyus
1. 3aKkoH /IeiCTBYIOIIMX MAacC, T'PaHMULIbl €r0 TIPUMEHUMOCTH.
2. Xumuueckoe  paBHOBecue.  KoOHCTaHTa ~ XMMHYeCKOro  paBHOBecusl  (MCTHHHas,

TepMO/IMHaMUuecKasi, KOHL[eHTPaL[MOHHasi). ¥Y CJIOBHasi KOHCTaHTa XMMHUUYeCKOT0 PaBHOBeCHSI.

3. CocTosiHMe JUHaMHUYeCKUX pPaBHOBECHMM B BOJHBIX pacTBopax. PeanbHasg W wuzeasnbHas
cucTeMa.

4. MonsipHasi KOHL|eHTpaLlMsl U aKTUBHOCTb, KO3((ULIMeHT aKTUBHOCTH, MOHHAs CH/la pacTBOpa.
BnvstHue noHHOM cuibl Ha KO3 (ULIMEHT aKTUBHOCTH MOHOB.

Jlekyus

1. TlporeonuTuueckrue paBHOBecUsi. [IoHSITUE O TPOTEOJUTUUYECKONW TEOpUM KHUC/IOT U
OCHOBAaHUM.

2. KoHCTaHThI KUCIOTHOCTH, OCHOBHOCTH 1 MX IOKA3aTe .



3. pH pacTBopoB €/1abbIX KMC/IOT U C/1abbIX OCHOBAHUH

Jlekyus

1. Bydepusie cuctemsl. BydepHas eMKOCTb.

2. Brrunciienure pH 6ycdepHbIx cuctem.

3. Ucronp3oBanue OyepHBIX paCTBOPOB B XUMHUECKOM aHaJTH3e.

OcHogHble noHsimusi membl: 0OpaTUMble U HeoOpaTHMble peaklvy, paBHOBeCHasi KOHLIeHTpaLus,
KOHCTaHTa PaBHOBECHs, peajibHasi U WjeajbHas XMMUUYecKasi CUCTeMa, aKTUBHOCTb, KO3(QQULIMEeHT
aKTUBHOCTH, MOHHAsi CH/Ia PAaCTBOPA, BOAOPOAHBIN MoKa3aTe/b cpe/ibl, OydepHbie CUCTeMbI

Bonpocbl 0151 cCaMOKOHMpOoAA:

1. ®opmynupoBKa 3aKOHa JelCTBYIOLIMX MacC, IPUMEHUTE/IbHO K aHaIMTUUeCKUM PeaKL|sM.

2. YTo ompefiesisieT KOHCTaHTa paBHOBeCHS], OT KakKMX ()aKTOPOB OHAa 3aBUCHUT?

3. OtTirMume peajbHOM CUCTEMBI OT Uea/IbHOM.

4. DyeKTpocTaTH4eCKre U XMMUUYeCKre B3auMOZelCTBUSI KOMIIOHEHTOB, HAXOSIUXCS B
pactBope.

5. Kak onpegienarcs BOAOPOHBIN NTOKa3aTesb Cpe/ibl U KaKOBa ero CBsI3b C TMPOKCUIbHBIM
roKasaTesiemM?

6. Uro xapakrepusyet OydepHyro cucremy?

7. Kak omnpegensiercst 6ydepHasi eMKOCTb pacTBopa?

JlabopamopHas paboma. Bropasi aHa/IMTHUecKas rpynnbl KaTHOHOB. CHcTeMaTHyeCKU#
X0/ aHa/IU3a

B xope BbInonHeHus siabopaTopHOW paboThl Mcc/iefyeTcst [eliCTBUe TPYIIOBOrO peareHTa Ha
KaTHOHbl BTOPOM aHa/IUTUYeCKOW TpYyIIbl, NPOBOJAATCS 4YacTHble peaklMd Ha KaTHOHBI CBUHIIA,
cepebpa, PpTYTH, BBIOJHSAETCS Ppasfie/ieHdsi CMecd KaTMOHOB Il aHalMWTUUecKoll Trpymnibl
cUCcTeMaTU4YeCKUM XOZ,0M aHanu3a. [lenatoTcs BbiBoAbl. Odopmisercs: oTuerT.

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

Tema 4. TUnbl XUMHUECKUX PeaKkLdi

Jlekyus

1. OCHOBHBbI€e THIIbI, UCIOJIb3YEMbIX XUMAUYECKUX PeaKLUH.

2. Peakius Komriekcoobpa3oBanus. OO1ijasi XapaKTepUCTUKA KOMITIEKCHBIX COeIMHEeHHH.

3. PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX COeJuHEeHWi. [luccouuanusi KOMIIeKCHBIX
coeguHenny. CryrneHyarass JUCCOLMAlUsl KOMIUIEKCHBIX coeZiMHeHWHA. KOHCTaHTBI yCTOMUMBOCTH U
HECTOWKOCTH KOMIJIEKCHBIX COe/JMHEHMM. Y C/IOBHbIE KOHCTAHThl yCTOMUUBOCTH.

4. BnusiHMe pa3MMYHbIX (PAaKTOPOB HA TPOLIECC KOMITIEKCOOOpa30BaHMSI.

5. IlpumeHeHMe KOMITJIEKCHBIX COeJUHEHUI B aHaIM3e.

Jlekyus

1. Oxuc/ieHre-BOCCTaHOB/IEHME KaK OJJMH U3 OCHOBHBIX MeTO/I0B XUMUUeCKOIr0 aHa/In3a.

2. OKuCIUTeNu U BOCCTAaHOBUTE/H, IPUMEHsieMble B aHA/IMTUUECKOW XUMUHU.

3. OKuCIUTe/NbHO-BOCCTaHOBUTE IbHBIE MOTEeHL1AaIbI. HopwmasnbHbie OKHWC/IUTe/IbHO-
BOCCTAHOBUTEJIbHBIE TIOTeHL[Masbl. O630p TaO/MUIbI HOPMATbHBIX OKUCUTE/TEHO-BOCCTAaHOBUTETBHBIX
TIOTEHLMAJIOB U BBIBO/bI U3 Hee.

4. 3aBUCMMOCTb MeXAYy BeIMUMHAaMU OKHUC/IUTEebHO-BOCCTAHOBUTE/IBHBIX IIOTEHLMANoB U
YCJIOBUS, B KOTOPBIX IIPOTEKaeT peakLysl OKUC/IeHUsI-BOCCTaHOB/IEHUSI.

OcHOBHble NOHSIMUSI MeMbl: KOMIUIEKCHbIe COeIMHEHUs], JIUTaHZbI, KOMILIeKCOOOpa3oBaTe/b,
BHYTPEHHSII Y BHeIIHsAS C(epbl, KOOPAWUHALMOHHOE YMCJ/IO, KOHCTaHTa HECTOMKOCTH, KOHCTaHTa
YCTOMUMBOCTH, Xe/aThl, OKUCIUTEN, BOCCTAHOBUTE/H, OKUC/IeHHasi (hopMa, BOCCTaHOB/IeHHas (opma,
CTaHZAPTHBIN OKHUC/IUTE/IbHO-BOCCTaHOBUTEJIbHBIN TIOTEHLIUA, METOZ, 37IeKTPOHHO-MOHHOT0 OasaHca.

Bonpocbl 0151 camokoHmpons:

1. Ucronp30BaHMe peakiyii KOMIIEKCOOOPa30BaHus B ITPAKTHKE aHATUTUYECKOW XUMHH.
2.0mpeiesieHye TIOHSATHUST «KOMIUIEKCO0OPA30BaTeby, «/IUTaHy.

3. Teopusi KOOpAMHAIMOHHBIX COeIMHeHUM BepHepa.

4. PackpoiTe NOHATHE «XejaT».



5. lucconumanus KOMIUIEKCHBIX COeZIMHeHHWH B BOJHBIX pacTBopax. KoHCTaHTa HeCTOMKOCTH.
KoHcTaHTa ycTONYMBOCTH.

6. XapakTepuCTHKa OCHOBHBIX OKWC/IWTe/e M BOCCTaHOBUTEseW, IPUMEHSIEMBIX IIPU
NIPOBEJIeHNM aHAaIMTUUeCKHX peakKLH.

7. YpaBHeHue HepHcra.

8. Kak 1o BesiuvHe 3/1eKTPOJHOrO MOTeHLMala MOXKHO OIpe/ie/IMTh HarpaB/ieHle MPOTeKaHusl
OKMCJINTEeIbHO-BOCCTAHOBUTE/ILHOU peakLivy.

9. Kakue (pakTOphbI BAUSIIOT Ha BEJIMYMHY CTaHJapTHOIO NOTeHLMana?

10. Kak MO>XHO M3MeHHUTh Hanpab/ieHHue OKUC/IUTe/IbHO-BOCCTaHOBUTE/IbHOW PeakLjuu?

JlabopamopHas paboma. TpeTbsi aHA/IUTHYECKaAsA Tpynna KaTtuoHoB. CHcTeMaTHYeCKUI
X0/} aHa/Iu3a

B xope BbinosiHeHUs1 labopaTopHOM paboThl McCieayeTcs AeliCTBHe TPYIIIOBOTO peareHTa Ha
KaTHOHbI TpeThell aHaIMTHUeCKOW TpPYMIIbl, TMPOBOJATCS YaCTHble DeaklWii Ha KaTWOHbI Oapwus,
CTPOHLIMSI W Ka/blYis, BBINIOJHSAETCS pa3jeneHuss cMecu KathuoHoB III aHanuThueckoil rpynmbl
cUcTeMaTUYeCKUM X0Z,0M aHanu3a. lenatoTcs BbiBoAbl. OdopmisieTcs: oTuerT.

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

Tema 5. PapHoBecue B reTeporeHHbIX CHCTeMax

Jlekyus

1. T'ereporeHHble paBHOBeCHSI B aHAJIUTUYECKOW XUMUH.

2. Crnioco06bl BbIpa)KeHHsI PACTBOPUMOCTH Ma/IOPACTBOPUMBIX JIEKTPOJIUTOB.

3. Tlpou3BeseHHe paCTBOPUMOCTH, COJIeBOM 3P deKT, ApoOHOe ocaxjeHHe.

OCHOBHble NOHAMUS MmeMbl: pPeakLUM OCaXK[eHWs, OCaZiku amMOop(Hble U KpUCTa/UIMYecKue,
pacTBOPUMOCTb, TMPOU3BeJ€HHEe pacTBOPUMOCTH, MaJOpacCTBOPUMBIN 3J/IEKTPOJIUT, HaChILL€HHbIN
pacTBOp, OZIHOMMEHHbBIN UOH, COJIeBOU 3 deKT, JpobHOe ocaXKaeHHe

Bonpocbl 015 camokoHmposns:

1. Cchopmymnupyiite ycioBust 00pa30BaHus 1 paCTBOPEHUsI 0Ca/IKa.

2. CpopmynupyiiTe NpaBuIo NPOM3BeeHUsI paCTBOPUMOCTU

3. PactBopuMocTs. CBsi3b MeXy NpOM3Be/leHueM paCTBOPUMOCTH U paCTBOPUMOCTBIO.

4. ®aKTOopbl, BAUSAIOLME HA PACTBOPUMOCTD 3JIEKTPOJIMTA.

5. OObsicHUTe BiUsIHME OJHOMMEHHOTO HOHAa HAa PacTBOPUMOCTb MarOpacTBOPHUMOTO
3/1eKTPOJIMTA.

6. [laiiTe omnpesienieHre TepMUHa «cosieBoi 3dekT». OObCHUTE MEXaHU3M eT0 [JeUCTBHS

7. OOBsSICHUTE B/IMSIHUE KOHLIEHTPALMM KOHOB BO/IOPO/ja HA PACTBOPHUMOCTb.

8. UTo MOHUMAOT 110/ TEPMHHOM «/Ip0OHOE ((hpaKIIMOHUPOBAHHOE) OCAXK/EHHE».

JlabopamopHass paboma AHanM3 CMeCH KaTHOHOB TEpPBOM, BTOPOM M TpeThbel
aHa/IMTU4YeCKHX Pynil.

B xoge BbIrosiHeHUs1 Jj1abopaTopHOM pabOThl TPOBOAWTCS pa3jeneHvie KatuoHoB I-II1
aHAIMTHUEeCKHUX IPYTI B BUZe IKCIIePUMEHTaIbHON KOHTPOBHOU paboThl. OdopmiiseTcs oTyer.

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

Pa3pen 2. KosmmuecTBeHHbIM aHA/IN3

Tema 6. OcHOBHbIe TPe0OBaHHUs, NPebsB/IsAeMble K PeaKIHAM B KOJIMYeCTBEHHOM
aHause

Jlekyus

1. Knaccugukanysi MeTol0B KOJTMUeCTBEHHOTO aHaIu3a.

2. Crioco6bI BbIpaykeHHsI KOJTMUECTBEHHOTO0 XMMHUECKOTO COCTaBa BeIlleCTBa.

3. TpeboBaHus, pefbsB/sieMble K peakLUsIM B KOJIMUeCTBEHHOM aHaju3e.

4. VicTrouHrKY OIMOOK KOJTMYeCTBEHHOrO aHanmu3a. Kiaccrugukanys ommboK KommyeCTBEHHOTO
aHavsa.

5. IlpencraBnenue pe3y/nbTaToB aHanu3a. IIpaBUIBHOCTE U BOCIIPOM3BOJUMOCTL pe3y/bTaToOB
KOJIMYeCTBEHHOI' 0 aHa/Iu3a.



OcCHOoBHble nOHAMUSL MeMbl: TpPaBUMETPUUYECKUW aHajiu3, TUTPUMETPUUEeCKUN aHa/us,
WHCTPYMEHTA/IbHBIM aHa/k3, cCjiydaiiHasi omMbKa, cucTeMaTuyeckass OmMOKa, rpy0Oas oIirOKa,
BOCTIPOM3BO/IMMOCTb, MPaBUILHOCTD, 3HAYall[1e [UQPHI.

Bonpocbl 0151 CAMOKOHMPOAA:

1. Meto/pbl, npUMeHsieMble B KOJIMUeCTBEHHOM aHasiu3e.

2. Kakue npu3HaKd MOKHO TIOJIO)KUTh B OCHOBY K/JIaCCU(MKALIMM TUTPUMETPUUYECKUX MEeTOZ0B
aHanm3a’?

3. OumbKy, BO3HMKAIOIIMe TMPH MPOBeJeHUH KOTMUeCTBEHHOro aHaim3a BeilectBa. CriocoObl
VX YCTPaHEeHHUs.

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

Tema 7. I'paBUMeTpHUYECKHUH aHAIU3

Jlekyus

Cy1[HOCTb TPaBUMETPHUYECKOT0 aHa/Iu3a.

Ob6pa3oBaHre 0CaJKOB U UX CBOWCTBA.

YcnoBust 06pa3oBaHUs KPUCTA/TMYECKUX OCa/IKOB.

YcnoBusi 06pa3oBaHysi aMOPGHBIX 0CAKOB.

Bribop ocaauTesnisi. Pacyer KosimuecTBa ocaiuTelIsl.

BusiHue MOHOB Ha PaCTBOPUMOCTB 0CaJIKa, COJieprKalliero OAHOMMeHHbIe NOHBI.
. ByiusiHMe 1TOCTOPOHHUX 3JIEKTPOIUTOB HAa PAaCTBOPUMOCTb.

Jlekyus

1. OcHOBHBIEe Olepalyy rpaBUMeTPUUeCcKOoro aHauinsa.

2. TIpuembl 06pabOTKM OCA/IKOB.

3. TeopeTtuueckoe 060CHOBaHWE ONTHUMAJILHBIX YCJIOBUM [IjIsi BECOBOTO OTIpejie/ieHusi JAHHOTO
KOMIIOHEHTa.

4. 3arpsi3HeHHe 0Ca/IKOB. YUeT MoTepb MPU 0CaXK/I€HUH 1 TIPOMBIBAaHUU 0CaZIKOB.

OcHogHble noHAmMusi membl: aMOP(HBINA 0Ca/l0K, KPUCTa/VTMUeCKUI 0CaJi0K, OCa/IuTelb, BeCOBast
(rpaBuMeTpHruecKas) ¢opma, ocaxkpaemasi ¢opMa, HaBeCKa, OKK/IHO3Us, U30MOp(dU3M, JeKaHTal[usl,
0e330/1bHBIN GWILTP, MyQesbHas Tieub, aHaIMTUYeCKWe Bechbl, (pakTop repecuera (aHATUTUUECKON
MHOXXUTEb).

Bonpocbl 015 caMOKOHMpoAs:

Ha uem oCHOBaH rpaBUMeTpUYeCKU aHaIu3.

Mexanu3m o6pa3oBaHUs 0Ca/IKa.

TpeboBanusi, TpebsiB/isieMble K 0Ca>KJaeMOi 1 BeCOBOU (hOPMBI.
TpeboBaHwus, TIpebsIB/IIEMbIE K OCA/IUTEJISIM.

AmopdHbIe ¥ KpUCTa//InUecKre 0CajIkU, YC0BHUS UX OCaXK/eHUS.

PacueT o6bema ocaguTtesisi. [Touemy Heo6xoaUMO OpaTh U30BITOK OCAUTEIS?
[TepeuriciiiTe OCHOBHBIE 3TAllbl FPaBUMETPUUECKOTO aHa/IM3a.

[TepeuricnvTe MPUUKHBI 3arpsi3HEHUS OCA/IKa.

Kakuie mpumecH yjasisitoTCs TIPY MPOKATMBaHUU 0caziKa?

10. Ha3oBuTe nprieMbl OYMCTKH OCaZIKa OT [IpUMeceH.

11. TIpaBuia paboThl C aHATUTUUECKUMU BeCaMHu.

JlabopamopHas paboma Onpepaenenue coaep>xanusi oapusi B BaCl,:2H,0

B xope BbINosiHeHUs abopaTopHOi paboThl M3yuaroTcs TMpaBu/ia pabOThI C aHATUTUUYECKUMU
BecaMu, MPOBOJMTCS PacueT MacChl HABeCKW M ee B3BelllMBaHMEe Ha aHAaIUTUUeCKUX BecaxX, pacueT
KOJIMYeCcTBa OCa/UTesisl, TIOBOJSTCS OIepalyu: OCaK[eHHWsl, TPOBEPKU TIOJIHOThI OCaXK/eHUs,
OTJie/IeHHsI 0Cajika OT pacTBoOpa JieKaHTal[1el, BBICYIIIMBAHUS U C)KUTaHUS 0CaJIKa, 0BeJieHUs 0CaiKa
JI0 TIOCTOSITHHOM MacChl, pacueT cofilep)KaHusi Xjopuja Oapus, TIpoBepKa TOUHOCTH OTIpejie/eHusl.
OdopmsieTcs oTuer.

JlabopamopHas paboma OmnpejesieHHe KpUCTa//IM3anuoHHoM BoAbl B BaCl,:2H,0

B xoge BbIo/sHeHUs J1abOpaTOPHON pabOThI TPOBOASATCS pPacyeThl MacChl HAaBeCKU U ee
B3BellIMBaHWe, BbICYIIIMBAHWE, B35TONM HaBeCKW B CYIUWIbHOM IIKady /[0 TOCTOSITHHOM Macchl,

NOUTAWN

LoONUT W=



BbIUKC/IEHWe CO/lep>KaHUsI BJlaTy, TIPOBepPKa TOUHOCTH orpezesieHusi. OdopmisieTcst OTUeT.
Jlumepamypa: [1], [3], [4], [5]

Tema 8. TurpumeTpuueckuii aHaIn3

Jlekyus

1. CymjHOCTh TUTPUMETPUYECKOT0 MeTo/ia aHaiv3a. OCHOBHbIe TTOHATHS.

2. TpeboBaHus K peakUysivM, IPUMEHSIEMbIM B TUTPUMETPHH.

3. Knaccudukaiusi MeToZioB TUTPUMETPUUECKOIO aHa/lv3a 0 TUIly XMMHUYEeCKUX peakLuil U
criocoby THUTpoBaHWS (KHC/IOTHO-OCHOBHOE, OKHC/IMTEbHO-BOCCTAaHOBUTENBHOE, O0CaIUTe/TbHO.,
KOMIIJIEKCOHOMETPHUYECKOE).

4. VicxopHble (CTaHAAPTHBIE) BellleCTBa U TpeOOBaHUS K HUM.

5. Crnioco0Obl BbIpa)KeHUs1 KOHL[eHTpALUii B TUTPUMETDPUH.

6. Crioco0bI (PMKCHUPOBAHUS TOYKH SKBUBA/IEHTHOCTH.

Jlekyus

1. MeTo/, KUCJIOTHO-OCHOBHOTO TUTpOBaHMs. CyIITHOCTb MeTo/a, TpeboBaHusl, MPebsBIsIeMble
K peakLUsM.

2. lnpukaTopsl B MeTO/e KUC/IOTHO-OCHOBHOI'O TUTPOBaHUsA. Teopuss MHAUKATOPOB. VHTepBan
repexo/ia MHAWKATOPOB. BiusiHue pa3inuHbIX (PAKTOPOB Ha MOKa3aHUsl MHAUKATOPOB.

3. KpuBble TUTpOBaHUS.

Jlekyus

1. MeTo/p1 OCaXkieHUsT ¥ KOMIIeKcooOpa3oBanust. OO1jas xapakreprctiuka. CyIIIHOCTh MeTO/a,
TpeboBaHUsl, TIpebsB/isieMble K peakL[isiM B MeTO/ie 0CaJUTe/TbHOIO TUTPOBaHUS.

2. Crioco0bI (hMKCHUPOBaHUS TOYKH SKBUBA/IEHTHOCTH.

3. UWHpgukaTopbl, TpUMeHsieMble B MeTO/le OCaXJeHUs U KOMIuleKcoobpa3oBaHue.
(ocamuTenbHBIE, METAIJIOXPOMHBIE, a/ICOPOLIMOHHBIE).

4. Meton Mopa.

5. Metog ®onbrapaa.

Jlekyus

1. YcnoBus poBe/ieHNs1 OKUC/TUTETbHO—BOCCTAHOBUTE/TFHOTO TUTPOBaHUsL. TpeboBaHwMs,
rpe/ibsiB/isieMble K peakL{ysIM.

2. Buzibl OKHUC/IUTEIbHO—BOCCTaHOBUTE/IBHOTO TUTPOBAHUS.

3. OKUC/IUTe/IbHO—BOCCTaHOBUTE/IbHbIE MHUKATOPBbI.

4. Tlepmanranatometpusi. OO1Iiast XapakTeprUCTHKa MeTo/a. [I[purorosieHre v XpaHeHWe
pabouero pacTBopa 1 ero CTaHZapTU3aLysl.

5.Monometpusi. OO1iast XapakTepuCTHKa METOA.

Jlekyus

1. Mlonometpus. O611jas XapakTepuCTHKa MeTOa.

2. Yc0Bus TIpOBe/leHUs1 TUTPOBaHUSI.

3. IlpuroTtoBnenwe paboumx pacTBOPOB U WX CTAaHAAPTH3AlMsA. Y CTAHOBJIEHHWE TOYKH
9KBUBA/IEHTHOCTH.

4. KpuBble OKHC/UTEEHO—BOCCTAHOBUTEILHOTO THTPOBAHMUS, OIMIMOKH, WX TPOUCXOXKIEHUS,
pacuet, yCTpaHeHue.

OCHOBHble noHAMuUsA membl: MOJIIpHasi KOHLIEHTpaLUs, MOJIApHas KOHL|eHTpaLUs SKBUBAJIeHTa,
TUTP, TUTPAHT, aHA/UT, MOMPaBOUHBIA KO3(QULIMEeHT, TOUKa 3KBUBAJIEHTHOCTH, pabouuii pacTBop,
CTaH/IapPTHBIN pacTBOp, CTaHJAPTU3AL[Usl pacTBOpa, THUTPOBaHWE, IPSMOe TUTPOBaHWe, oOpaTHOe
TUTPOBaHWe, TUTPOBaHUE 3aMeCTUTe/Is, a/IMKBOTA, OKWUC/IUTEeIbHO-BOCCTAHOBUTE/IbHbIE WHWKATOPBI,
KHCJIOTHO-OCHOBHBIE WH/IMKATOPBI, 0Ca/INTe/TbHbIe, META/TIOXPOMHBIE, a[ICOPOLIMOHHBIE NHAWKATOPBI.

Bonpocbl 015 camokoHmpons

1. CymHoOCTh TUTPUMETPUYECKOI0 MeTO/ia aHa/In3a.

2. [aliTe oripefieieHe TEePMUHOB «TUTP», «TUTPAHT», «aHaJUT», «WHJUAKATOP», «TOUKa
5KBHBAaJIEHTHOCTW.

3. B ueM 3ak/r0uaeTcst CyLU[HOCTh MPSIMOT0, 0OpaTHOTO U 3aMeCTUTeTbHOTO TUTPOBAHUS?



4. Kak paccuuTaTth MacCy HaBeCKH, HeOOXOAWMYIO [ TPUTOTOBJIEHUS] W3BECTHOrO oObema
pacTBOpa, UCII0/Ib3yeMOr0 /IJIsl aHa/u3a.

5. Kakumu criocobamMy MO>KHO TIPUTOTOBUTE CTaH/[apPTHBIE PACTBOPLI?

6. Kakum criocobom MO>KHO TPOBeCTU CTaHJapTH3al|i0 pacTBopa?

7. Uto Takoe craHfapTHOe BeirjectBO? Kakum TpeOOBaHUSIM OHO JO/DKHO Y/OBJIETBOPSITH?
Kakue craHzjapTHble BelljeCTBa OTHOCATCS K ITIePBUYHBIM, a KaKre KO BTOPUYHbIM?

8. Criocobbl TUTPOBAHUS: CIIOCOO OT/e/IbHBIX HABECOK, CITIOCO0 MUITeTUPOBAHMSI.

9. CywmHOCTh MEeTOZJ0B KUCIOTHO-OCHOBHOTO TUTPOBaHMS.

10. Yto Takoe KpuBas TUTPOBAHUS, CKAYOK TUTPOBAHUSA?

11. O6mBsicHUTe PUUMHY W3MeHeHUs OKPaCKW KUCIOTHO-OCHOBHBIX UHMKATOPOB.

12. CyuHoCTb MeToza peflOKCUMeTPUM.

13. ®akTopsl, BAUSIOLME Ha BeJIMUWHY OKHC/IUTEIbHO-BOCCTAHOBUTE/IBHOTO TIOTeHI1asla.

14. PacuyeTr 5KBMBa/IeHTHOW MacChl IIPU OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLIHsX.

15. KpuBble OKHUC/IMTE/NBHO-BOCCTAHOBUTEIBHOIO TUTPOBaHus. akTopbl, BIWSAIOLIME Ha
Be/IMYMHY CKayvKa.

16. Kakumu criocobamMu MOKHO 3aMKCHUPOBAaTb KOHEUHYIO TOUKY THUTPOBaHUsS B MeTOJax
OKMCJIEHUS-BOCCTAHOBJIEHUS ?

17. TloueMy Henb3s TNPUrOTOBUTH CTaHJAPTHBIM PAcTBOP IepMaHraHaTa Kajiusi MO TOYHOMU
HaBecke?

18. Kakue craHzapTHble BeljecTBa INPUMEHSIOT [Jisl YCTAaHOB/JAEHWS] TOUHOM KOHLIEHTpaLWH
pacTBopa IepMaHraHaTa Kaaus?

19. TToueMy nepmMaHraHaTOMeTpUUYeECKOe TUTPOBaHUE MPOBOJST, KaK MPaBUIIO, B KUCJION cpefie?

20. PacTBOpBI KaKMX BeIeCTB UCIOIb3YIOT B MOZOMETPUH Kak paboune?

21. Kakue BelljecTBa onpezessitoT UOLOMETPUUECKU MeTO0M 3aMelljeHus1?

22. CylHOCTb METO/0B 0CaZUTe/IbHOIO TUTPOBAHUS.

23. TpeboBaHusi K peakijusiM, UCTIOIb3yeMbIM TPH 0CaIUTeIbHOM TUTPOBAHKU.

24. VHAMKaTOpbl METO/0B OCaXKeHUS.

JlabopamopHas paboma OnpepeneHne cofep>KaHus 1e/104eil B pacTBopax

B xoge BoimonHeHust 1abopaTOpHO# pabOTHI TIPOBOASATCS PacueThl U TIPUTOTOB/IEHNE PACTBOPOB
TeTpabopaTa HaTpus U COMSTHOM KUCJIOThI, TIPOBOJUTCS CTaHJapTH3al|si pacTBOPA COJITHOW KHUC/IOTHI U
KOHTPOJIbHBIE OIpefie/IeHHs: COZiepkaHue Ie/I0Yd B pacTBOpe, COoZiepkaHue TMAPOKCUZA HaTpus U
kKapboHaTta HaTpusi TIPU WX COBMECTHOM TIPHUCYTCTBUM. BBIUMC/SIOTCS pe3y/bTaTbl MCIBITAHUMH,
CPaBHUBAKOTCS C UCTUHHBIM 3HaueHUeM. OdopmisieTcst OTyUerT.

JlabopamopHas paboma ApreHToMeTpHUs

B xope BbinosHeHUs 1ab0paToOpHOM pabOTHI MPOBOASATCS pacueThl ¥ MPUTOTOB/IEHWE PacTBOpa
xjiopuzia cepebpa, TPOBOAWTCS CTaHJAPTH3al[Usi pacTBOpa COJISTHOM KUCIOThl W KOHTPOJIbHbIE
oTipeZie/ieHUsi: COZlep)KaHue IIesoud B PACTBOpe, COJep)KaHWe THPOKCHIA HaTpusi U KapOoHarta
HaTpus MPU UX COBMECTHOM TNPUCYTCTBUU. BBIUMC/IAIOTCSA pe3y/bTaThl UCIIBITAHWN, CPABHUBAKOTCS C
VICTUHHBIM 3HaueHueM. OdopmsieTcs oTyer.

[IpuroroBneHve pacTBOpOB X/I0pY/Ja HaTpUs. Y CTaHOBJIEHWe TUTPa U HOPMaJabHOCTU pacTBOpa
HUTpara cepebpa. HauBHUayansHasi KOHTposibHast pabota (Metog Mopa).

OmnpezeneHve HOPMalbHOCTH pOJaHWJA amMMOHUs. WHAuWBUAyasbHasi KOHTpOJibHas pabora
(Metop, @osnbrapaa).

JlabopamopHas paboma IlepmaHraHaToMeTpus

[IpuroTtoBieHne pacTBopa OKcajaTa HaTpWs, YCTaHOBJIEHMe THUTpPa M HOPMAalbHOCTH
riepMaHraHaTa Kanvs. UIHauBuayanbHasi KOHTposibHasi paboTa. [TocTpoeHre KpUBBIX TUTPOBAHUSI.

JlabopamopHas paboma UopomeTpust

Pacuer wmacchl HaBeckd. [IpuroroBsieHWe pacTBopa OuxpomaTa Kajusi. YCTaHOBJIeHHe
HOPMa/bHOCTH THOCY/b(daTa HaTpust. VIHAVMBUIyabHasi KOHTPO/IbHas pabora.

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

Pa3pen 3. ®Pu3uko-xuMHuuecKrue MeTo/ibl aHa/Iu3a



Tema 9. O011as xapakTepucTrKa (pU3MKO-XUMHUUYECKIUX MeTO/IOB aHa/In3a
Jlekyus
1. ®u3uKo-xuMHUUeckre (MHCTpyMeHTasbHble) MeTO/bl aHanu3a. Knaccudukanms, 0CTOMHCTBA
Y HeJJOCTaTKHU.

2. DNIeKTPOXUMHUYeCKHe MeTo/bl aHam3a. O011jasi XxapakTepuCTHKa.

3. CriocoObI MOTEHIIMOMEeTPUUECKOT0 aHa/In3a.

4. CrieKTpOCKOIMYeCcKre MeTO/bl aHa/u3a.

5. MonekyisspHO-abcopOI1MOHHbBIN aHa/iKi3. OCHOBHBIE TIPUHLIUTIBI.

6. PedppakTomMeTprueCKUi aHa/Iu3.

7. Xpomarorpadusi.

OcHogHble noHAMUSL meMbl: TIOTEHLJUOMeTPUUYeCKOe TUTpPOBAaHWe, 3/IeKTPOZ, CpaBHEeHUS,
VH/IMKaTOPHBIN 3/1eKTPO/l, HOHOMeTpHusi, 3akoH byrepa-J/lambepTa-bepa, ortuueckast TyiOTHOCTb, 3aKOH
aJUTUBHOCTH, TI0Ka3aTesb TpejioM/IeHus, copbeHT, copbaT, Xxpomarorpad, Tra30KUIKOCTHasI
xpomarorpadusi, ”ToHooOMeHHasi xpomaTtorpadusi, BpeMsi yepKaHusl.

Bonpocbl 015 caMOKOHMpoAs:

1. Ha yeMm oCHOBaHbI IOTEHLIMOMeTpHUYEeCKre MeTO/ibl aHanu3a’?

2. Kakuie TpeboBaHUs MPeABSBISIOT K 37IeKTPO/IaM UHAWKATOPHBIM M CPaBHEHHS?

3. Kakue 1miporiecchbl jie)kaT B OCHOBE UCIIO/Ib3yeMbIX B XMMHUUECKOM aHa/li3e CIIeKTPasbHbIX
MeTozax?

4. Ilpm Kakux YC/IOBUSIX BO3MOXKEH aHaiu3 CMeCu BelleCcTB MeTOZOM MOJIeKYJISIpHO-
a/icOpOIMOHHOTO aHaM3a B YIbTPadHoIeTOBOM U BUAMMOM 00/1aCTsSX CrieKTpa.

5. Kakuie pUUMHBI BBI3LIBAIOT KaXKYII[HeCs OTKJIOHeHUs OT 3akKoHa byrepa-J/lambepra-bepa?

6. Chopmysmpyiite 3akoH byrepa-J/lambepra-bepa.

7. Kakoi MeTos (PU3MKO-XMMHYECKOIO aHaau3a OCHOBaH Ha M3MepeHWM [0Ka3aTesisi
TIpeJIOMJIEHUSI.

8 Urto Takoe copbuus, azcopbius, abcopbuusa? [laliTe KpaTKyl0 XapaKTePUCTUKY Ka)KOMy
SIBJICHUIO.

9. Uto Ha3biBatoT copbeHToM u copbaTom?

10. YUro ucrone3yroT B BH/je COPOEHTOB B ra30Boi Xpomarorpapun?

11. Kakue BU/IbI 1eTEKTOPOB NPUMEHSIIOT B Fa30BOW XpomaTorpapun?

12. TToueMy KOJIOHKHM B ra30BbIX XpomMaTorpadax UMeroT BUJ, CriMpanu?

13. Uto Takoe xpomaTorpamma? Kakue faHHbIe MOXXHO TOJTyUHTh IPU ee 00paboTKe U aHair3e?

14. B ueM 3ak/rouaeTcs MeTOJ, MIOHHOM xpomarorpaduu?

JlabopamopHas paboma P oTOKOI0pUMeETPUSA

3HaKOMCTBO C pabotoii ¢oTokosopumeTpa. [ToAroroBka craHAapTHBIX pacTBOpPOB. IlocTpoeHue
rpagyrpoBoyHoro rpaguka. KoHTponbHOe onpeziesieHue.

JlabopaTopHast pabota XpomaTorpadus

[ToaroroBka XxpoMarorpauueckux I/acTUH. XpomarorpadrpoBaHye CTaHZAPTHBIX PacTBOPOB
Y KOHTPOJIBHOTO pacTBOpa.

JlabopaTopHasi paborta PeppakTomerpust

3HaKOMCTBO C paboToii pedppakTomeTpa, orpeesieHe TIOKa3aTessl MPeoM/IeHHsT CTaHJapTHBIX
pPacTBOPOB, ONpe/ie/ieHue TIoKasareJisi IIpeJioM/IeHUsI KOHTPOJILHOI'O pacTBOpa.

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

5 YueOHO-MeTOAMYECKOE 00ecreyeHHe /Ijisi CaMOCTOATeTbHOM PadoThl 00yUYarIuXCcs

5.1. BHeayoumopHas camocmosime/bHas paboma cmyoeHmos

B 11e/10M BHeayTUTOPHasI CaMOCTOsITe/IbHAsi paboTa CTy/[eHTa TTPYU U3yUeHUH Kypca BK/TFOUaeT B
cebs1 crieyrolye BUbI paboT:

— npopaboTKa (M3yueHre) MaTepUasoB JIeKIIWH;

— yTeHHe U MpopaboTKa PeKOMEeH/I0BaHHON OCHOBHOMW U [IOTIO/IHUTE/IbHOM JIUTEPATYPHhI;

— MOATOTOBKA K JIAOOPaTOPHBIM 3aHATUSIM;

— MOMCK U TTpopaboTKa MaTeprasioB U3 IHTepHeT-peCcypCcoB, HAyUHBIX MyO/THKAI|HM;



— MOATOTOBKA K 3a1uTe 1abopaTOpHBIX paboT;

— MOATOTOBKA K TEKyIlleMy U UTOroBOMY (TIPOMEXYTOUHAasi aTTeCcTaljisi) KOHTPOJII0 3HaHWUMW MO
JOUCLIMIUIVHE.

OcHOBHasi [I0/isi CaMOCTOSITe/IbHOM paboOThbl CTY/€HTOB TIPUXOAMUTCS Ha TIOATOTOBKY K
nabopaTtopHbIM paboTaM M MX 3alUTe, TeMaTHKa KOTOPBIX ITOJIHOCTBIO OXBATbIBAET CO/lepKaHHUe
Kypca. CamocrosTresnpHass paboTa 1O TMOATOTOBKe K JabopaTopHbIM paboTaM M HX 3aluTe
Tnipe/irosiaraeT yMeHve paboTaTh ¢ MepBUYHON MH(OpMaLiei.

CamocmosimenbHasi paboma no pasoesny 1:

PaboTa c KOHCITEKTOM JIeKIUH U peKOMeHZI0BaHHOM JiuTepaTypoii (1 1 AomoHUTebHAs).

[ToAroToBKa MaTepyanoB K KOHTPOJILBHOMY OIMPOCY IO HM3yUeHHBIM TeMaM, 1abopaTOpHBIM
3aHSITUSIM, TECTOBBIM MTPOBEPKAM 3HaHUWH, 3aluTe 1abopaTOPHBIX paboT, AnasoraM C Tpero/jaBaTesieM
Y yYaCTHUKaMU TTPOBEPKHM 3HAaHWUM MepBOro JUCLIUMIIIMHAPHOTO pas3zeria.

CamocmosimenbHas paboma no pasoesny 2:

PaboTa c KOHCIIeKTOM JIeKLUM U peKOMeHI0BaHHOM JiuTepaTypoit (1 U JOmoMHUTeNbHAs).

[ToaroroBka MarepuasoB K KOHTPOJILHOMY OMPOCY TIO0 H3yuYeHHBIM TeMaM, 1a00paTOpPHBIM
3aHSITUSIM, TeCTOBBIM NTPOBePKaM 3HaHUH, 3al{uTe labopaTOpHbIX paboT, AUanoraM C Tmpero/jaBaTesiemM
Y yYaCTHUKaMM MMPOBEPKU 3HAHUM BTOPOI'0 AUCLIUIIJIMHAPHOTO paszerna.

CamocmosimenbHasi paboma no pasoesny 3:

PaboTa Cc KOHCITEKTOM JIeKIUI U peKOMeHZI0BaHHOM JiuTepaTypoit (1 1 AomoHUTeIbHAS).

[ToaroToBKa MaTepyasoB K KOHTPOJILHOMY OIMPOCY IO HW3yUeHHBIM TeMaM, 1abopaTOpHBIM
3aHSITUSIM, TECTOBBIM MTPOBEPKAM 3HaHUWH, 3aluTe 1abopaTOPHBIX PaboT, AArasoraM C Tpero/jaBaTesieM
Y yUYaCTHUKaMU TTPOBEPKHU 3HAaHUW TPeThero JUCLMIIIMHAPHOTO pas3zera.

6 ®oH/ OLIeHOUYHBIX CPEJCTB /i/If MPOBe/[eHUs IPOME)KYTOUHOM aTTecTaliu 00yJaromuxcs
0 AUCL{UILIHHE

®oH/| OLIEHOUHBIX CPEJCTB [/ MPOBeJeHUs] TTPOMEXYTOUHOW aTTeCTal[ui OO0yuaroI[uXCs TI0
JVCLIUIIMHE «AHalMWTHUecKass XUMUsS W (HU3UKO-XMMUYeCKHe METO/bl aHaau3a» IIpeJCTaBlieH B
TIPUJIO’KEHUH K paboueli porpamMMe JUCIUIUIMHBI U BK/TFOUaeT B Ce0st:

— MepeueHb KOMIIETEHLIMM C yKa3aHMeM STaroB UX (OPMUPOBAHWsS B MPOLIECCE OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBbl;

— OIMCaHMe TOKa3aTejieldl U KPUTEPHEB OLIEHWBAHUSI KOMITETEHLIMM Ha Pa3/IMYHBIX JTarmax MX
(bopMHpOBaHUs, OMMCAHKE IIKaJl OLleHUBaHWS;

— TUIOBbIe KOHTPOJIbHBIE 3a/IaHUs UJIM MaTepHasibl, HeOOXO0MMbIe [J1s1 OLIEHKY 3HaHWH, YMeHU,
HaBBIKOB U (WJIM) OTIbITA [IeSITe/TbHOCTH, XapaKTePU3YIOLIHMX 3Tarbl (HOPMUPOBaHUST KOMITETEHIH;

— MeTOAWYeCKHe MaTepuasibl, OIpeJeSIOIlie TPOLeAypPhbl OLIEHWBaHUs 3HAaHWM, YMEHUH,
HaBBIKOB U (WJIK) OTIBbITA [IeSTe/TbHOCTH, XapaKTePU3YIOLIHMX 3Tarbl (HOPMUPOBAHUST KOMITETEHIHH.

Bonpockl /st IPOBeieHUs IPOME)KYTOUHOM aTTeCTalH Mo AUCLUIIHHE
ITepeueHb 80NPOCOB K NpOMeNCymoyHol ammecmayuu (3auem)

1. CTpyKTypa COBpeMeHHOM aHaIUTUUeCKo XUMHUU. OCHOBHBIE TIOHSTUS.

2. MeToj 1 MeTOIMKa aHa/in3a. XapaKTepuCTUKa XUMUUeCKUX U (PU3UKO-XUMHUUYECKUX MEeTO/0B
aHanv3a. JlocTOMHCTBA Y HEJOCTaTKU MeTO/I0B.

3. AHaMTUYeCKHe peaki[uu U TpeOOBaHUSsI, TPUMeHsieMble K HUM. AHa/IMTUYeCKUe peareHThl U
peakTuBbl. CHCTeMaTHUUeCKUI 1 APOOHBIN aHau3.



4. AHamuThueckKui curHana. VgeHTudukanusi WHAVWBHAYaJIbHOTO BelleCTBa U aHalIW3 CMeCcu
Bell[ecTB. MeTo/bI pa3ziesieHus: U KOHL|eHTPUPOBaHUsI.

5. KucnotHo-ocHOBHas Kiiaccu(rKalys KaTUOHOB M aHHOHOB.

6. [lepBass aHanMTMYeckass rpymnna KaThuoHOB. YacTHble peakumu. CUCTeMaTUYeCKU XOJ
aHausa.

7. Bropasi aHanuTHyecKas rpyrina KaTHOHOB. JleliCTBHe IPyNIOBOrO peareHTa.

8. Pa3peneHne cMecu KaTUOHOB BTOPOU aHAa/IMTUUECKOM T'PYIIIIBIL.

9. TpeTbs aHanUTHYeCKas rpymnmna. YacTHble peakliuy. ['pynnoBoii peareHr.

10. Pa3penenure cMecu KaTUOHOB TpeTel aHA/IMTUYECKOM TPYTIIHL.

11. 3aKOH [ieMCTBYIOLIMX MacC B aHATUTUYECKOW XMMUU. ['paHuL[bl ero IpUMEeHUMOCTH.

12. Xymuueckoe  paBHOBeche.  KoHCTaHTa  XMMUYeCKOro  paBHOBecHss  (MCTMHHas,
TepMOJMHAMUUeCKasl, KOHLIeHTpalJMOHHas1). Y CJIOBHasi KOHCTaHTa XMMHUYECKOT'O0 PaBHOBECHS.

13. CocTosiHMe CU/IBHBIX 371eKTPOIUTOB. MoJisipHast KOHLIEHTpaLUsi U aKTUBHOCTb, KO3 (GULIMeHT
aKTUBHOCTHU

14. VloHHas cuna pactBopa. BiusiHue MOHHOW cuiibl Ha KO3((ULMeHT aKkTUBHOCTU MOHOB.

15. [IpumMeHeHre KHCIOTHO-OCHOBHBIX peaklMii B aHaJUTUUeCKOM XWUMHUU. Kuciotel u
OCHOBaHMSl C TOUYKM 3pEHUSl TeOpPUM 3JIeKTPOJIUTUYECKOW AUCCOLMALMM U C TO3ULHAA TeOpuH
bpencrenga u Jloypwu.

16. CunbHble u ciabbie 31eKTpouThl. CTeneHh M KOHCTaHTa Auccoruanuu. CMeleHre MOHHbIX
pPaBHOBECH.

17. BopopogHbli nokasarenb cpefbl. KoHcTaHTa moHM3auuy BoAbl. VIOHHOe mpou3BefeHue
BOZbl. BnusHue pH Ha npoTekaHye aHa/IMTUYECKUX PeakLUi.

18. Bydepnbie cucrembl. Mexanusm OydepHoro peiictBusi. [IpumeHenre OydepHbIX CHCTEM B
XMMHUUeCKoM aHanu3e. bydepHas eMKOCTb.

19. OcHOBHBIE  THNBI, MCHONb3yeMbIX XUMHYECKMX  peakLUi: KHCJIOTHO-OCHOBHBIE,
OKUC/IUTeTbHO-BOCCTAHOBUTE IbHbIE, KOMIL/IEKCOOOpa30BaHusl, OCaXK/eHHsI.

20. Obm1as xapakTeprUCTHKa KOMIIEKCHBIX COeJUHeHUH. KOMIIeKCOHBI.

21. PaBHOBecHsi B pacTBOpax KOMIUIEKCHBIX coefuHeHWd. KOHCTaHTbl yCTOWUYMBOCTU W
HEeCTOMKOCTH KOMIUIEKCHBIX COe/JUHEeHUM. Y C/IOBHbIE KOHCTaHThbl yCTOMYUBOCTH.

22. ByiusiHve pa3iuyHbIX (aKTOPOB Ha IMPOLecC KOMIIeKCo0bpa3oBaHusi

23. OKuC/IeHre-BOCCTAHOB/IEHWE KaK OJWH W3 OCHOBHBIX MeTOZ0B XMMHYeCKOro aHalu3a.
OxucnuTem U BOCCTaHOBUTEIH, IIPUMEHsIeMble B aHA/IMTUYeCKOW XUMUH.

24. OKUC/IUTeIbHO-BOCCTAHOBUTEIbHbIe NOTeHLIa/bl. HopmarbHble OKUCJIUTE/IbHO-
BOCCTAaHOBUTE/IbHBIE TIOTeHLManbl. Tabmvija HOPManbHBIX OKHUC/IUTE/TEHO-BOCCTAHOBUTETBHBIX
MOTeHLIMa/IOB Y BBIBOAbI W3 Hee. 3aBUCUMOCTb MeXJy BeIUUMHAMU  OKUC/IUTE/IbHO-
BOCCTAaHOBUTE/IbHBIX IIOTEHLIMA/IOB M YC/IOBHS, B KOTOPBIX IIPOTEKaeT peakLysl OKHUCJ/IeHUs-
BOCCTaHOBJ/IEHUSL.

25. OKUC/IUTeIbHO-BOCCTAHOBUTE/IbHBIE peakliMd B aHAJIUTUYECKOW XUMHHU. OKHMC/IUTeNIbHO-
BOCCTaHOBUTeJ/IbHBIE II0TeHLManbl. HarmpasieHue IpoTeKaHUsi OKUC/IUTEebHO-BOCCTAHOBUTE/IBHBIX
peakuuii. YpaBHeHnue HepHcra.

26. I'eteporeHHoe paBHOBecue. PactBopuMocTs. [IponssesieHre pacCTBOPUMOCTH.

27. YcnoBusi obpa3oBaHusi ocazska. PakTopel, Biausone Ha obpa3oBaHue ocazka. CoseBoi
3¢dexT. BmsHMe 0HOMMeHHBIX MOHOB Ha paCTBOPeHHe 0CafiKa.

28. MexaHu3M 00pa30BaHUs 0CaziKa U YCJIOBUS OCAXKIEHUS.

ITepeueHb éonpocos K npomedcymouHoli ammecmayuu (3K3ameH)

1. KonnuectBeHHbIMt  aHanmu3.  Kiaccudukaiyss MeTOZOB — KOJMYECTBEHHOTO — aHasIu3a.
TpeboBaHus, NpebsiB/isieMble K peakL[isiM B KOJTMYeCTBEHHOM aHaJTu3e.

2. Vicrounnky OmMOOK KOJMUYECTBEHHOTO aHanv3a. [IpaBW/IBHOCTD U BOCIIPOM3BOJUMOCTD
pe3y/bTaToB KOJIMYeCTBEHHOI'O aHajIn3a.

3. Knaccudmkanysi ommboK Ko/MuecTBeHHOro aHamm3a. Cucremarnueckas OIMIMOKa, ee
VICTOYHUKHU.



4. CylHOCTb IpaBUMETPUYECKOr0 MeToJa aHaau3a. BecoBasg M rpaBumerpuueckas (opma.
TpeboBaHus, mpeabsiBiseMble K HUM. DakTophl, BAUSIONIMEe Ha 0Opa3oBaHHe OCAJKOB M BeCOBBIX
dopm.

5. OcHOBHble oOrepaluy TIpaBUMETPUYECKOr0 aHaau3a. TeopeTuueckoe 000CHOBaHMe
OITHMMaJIbHBIX YCJIOBUM /IJI1 BECOBOIO ONpe/e/IeHNs] BellecTBa.

6. Bujpl 3arpsisHeHuI 0CaZiKOB. YUeT MOTepb MPU 0CaXKJ€HUU U TPOMbIBaHUU.

7. TpeboBaHusi K peakLysiM, TIPUMEHSIEMbIM B THUTPUMETPHUUECKOM MeToJle aHaiu3a. Touka
5KBHBAJIEHTHOCTH U CTIOCO0BI ee (pUKCUPOBaHUsI.

8. Knaccudukanys mMeTol0B TUTPUMETPUUECKOTO aHaau3a MO0 TUIY XUMHUECKUX peakLui U
croco0y TUTPOBaHUsI.

9. CranzaptHble 1 pabourie pacTtBopel. TpebGoBaHMs, TipebsiBisieMble K HUM. HaBecka, B3siTve
HaBeCKu. [Ipuroros/ieHre CTaH apTHOTO pacTBOpa.

10. Krc/i0THO-OCHOBHBIE MHAMKATOPbl. PYHKIMS KUCAOTHOCTH. VIOHHO-XpoMo(dopHasi Teopus
vH/MKaTopoB. [TpuHImn BbibOpa MHAUKATODA.

11. KucnotHo-ocHOBHOe — TUTpOBaHWe. Paboume pactBopbel W cra”fapTHble. Crioco6bl
(UKCHpPOBaHNS KOHEYHOM TOUKH TUTPOBaHUSI.

12. KpuBble TUTPOBaHUS 0 MeToAy HelTpanu3auyu. CKauoK TUTPOBaHUS U (PAKTOPbI Ha HEro
BJIVSIFOLLINE.

13. Meton  ocaxgenus. OOmjass  xapaktepuctuka. CyIHOCTH MeTofja, TpebOoBaHUS,
rpeibsB/isieMble K peaklUsM B MeTOJe O0Ca[UTe/bHOI0 TUTPOBaHMsA. TUTpaHT, yCTaHOBOUHBIE
Bell|ecTBa.

14. Cnocobbl ¢pUKCUPOBaHMSI TOYKH SKBUBAJEHTHOCTH B METOZE OCA[UTEeJbHOTO TUTPOBAHUSI.
Wnpukatops!l (ocafuTerbHble, MeTa/UIOXPOMHBIE, afCcopOLMoHHbIe). VHAvKaTopbl. IIpakThueckoe
IIpUMeHEeHNe.

15. Metog, Mopa u Meton Posbrapga. XapakTepucTuka. lIpumeHeHuwe. [JOoCTOMHCTBa U
HeJ0OCTaTKU.

16. TlepmaHranatoMeTpusi. YpaBHeHUs] peakLyu. TUTpaHT, ycTaHOBOYHbIe BelrjectBa. Criocob
(UKCMpOBaHUsI TOUKU SKBUBA/IEHTHOCTH. [IpakTHuecKoe rpuMeHeHue.

17. ionomeTpusi. YpaBHeHMsi peakiid. TWTpaHT, yCTaHOBOUHbIE BeIecTBA. VIHAMKATOPEL.
IIpakTHueckoe rpuMeHeHue.

18. buxpoMaromeTpusi. Y paBHeHUs1 peakliid. TUTPaHT, yCTaHOBOUHbIe BelllecTBa. VIHAUKATOPHI.
IIpakTHueckoe rpuMeHeHue.

19. lHcTpyMeHTanbHble MeTOZbl aHanu3a. OOljasg XapakTepucTHKa MeTO/I0B aHaiu3a, HX
K/1accuyKaLus, JOCTOUHCTBA U HeJOCTaTKU.

20. Ontuueckue MeToAbl aHamu3a. OOwmmi npuHUMN Metoza. Knaccudukaiys onTHYecKux
MeTO/I0B aHa/mM3a. MoJeKy IsSpHbINA CIIeKTPalbHBIN aHa/IM3 B YIbTPadHOoIeTOBOM M BUAUMON 00/1acTH
CIIeKTpa.

21. MeTogp! afcopOIIMOHHOTO aHamM3a (KOIopuMeTpusi, (POTOKOIOPUMETPHSI, KOJTMUYeCTBeHHBIN
(dhoTOMeTpHUUeCKUI aHa/In3).

22. ®otomerpuyeckuii aHamm3. OOmias xapakTepuctuka MeToAa. OCHOBHBIE — 3aKOHBI
TNIOIJIONIeHUs] W W3aydeHus. [lpuumHbl HecoOmofeHHs 3akOHOB. TOYHOCTb u3MepeHus. Bribop
OITHMMaJIbHBIX YCIOBUH.
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1. mmonwrtoB E.I'. ®u3nueckas xumust: yueOHUK. — M.: Akagemus, 2005. — 448c. (30 3K3.)

7.2. /lono/iHUme/bHasn 1umepamypa

2. besmuk B.B. ®u3nueckast ¥ KOJIOWAHAsE XUMUsL: yueOHUK. — M.: Akagemusi, 2005. — 288 c.
(30 9K3.)



3. BacunmbeB B.I1. AHanutnueckast xumusi: yuebHuk. Ku.1. — M.: [Ipoda, 2007. — 366 c. (40
9K3.)

4. BacunbeB B.I1. AHanmutnueckasi xumust: yueOHuk. Ka.2. — M.: Ipoda, 2007. — 383 c. (40
9K3.)

5. OCHOBBI QHAJIMTUYECKOM XWMHU. 3a/laud M BOMPOCHL: yueb. mocobwe/ mop pex. FO.A.
3onortoBa. — M.: Beiciuas mkona, 2004. — 412 c. (12 3k3.)

8 IlepeueHb pecypcoB HH()OPMAI[HOHHO-TeIEKOMMYHUKAIMOHHOM ceTH «IHTepHeT»

Xumyyeckasi Hayka u obpa3oBanme B Poccum [Onekrtponnbii  pecypc]. — URL:
http://www.chem.msu.su/cgi-bin/tkv.pl

Xumus. Kartanor HayuHbIX cTtateiia [SnekTpoHHbId pecypc]. — URL: https://elementy.ru

HayuHo-TexHuueckast 6ubsimoreka [DnekrpoHHsbIi pecypc]. — URL:http://www.sciteclibrary.ru/

Xumuk. CalT 0 xuMuM [ D1eKTpoHHbIN pecypc]. — URL: http://www.xumuk.ru/

9 MeToauuecKHe yKa3aHusl /I 00y4alOLUXCs 110 0CBOECHHUIO JUCIUTLTUHBI

MeTouKa TIperNiofiaBaHusl JIaHHOW AMCLMITUIMHBI TIPeIIoaraeT UYTeHWe JIEKLWH, MpOoBe/ieHHe
71abopaTOpPHBIX 3aHSITUM, TPYMIOBLIX U WHAWBUAYATbHBIX KOHCY/IbTALMH M0 OTAEIbHBIM BOMPOCAM
mucturuinHbl.  [IpesycMoTpeHa camocTosiTesibHasi paboTa CTYAEHTOB, a TakkKe IPOXOXKAeHHe
aTTeCTAlJMOHHBIX WCTIHITAHUMA TTPOMEXXYTOUHON aTTeCTalyu.

Ha nekuusix paccMaTpuBarOTCs TaKWe Ba)KHbIE pa3fesibl aHaIMTUUECKOW XUMUK M (DU3UKO-
XUMUYECKUX MeTO/0B aHajim3a: ofmye TeopeTWyeCcKWe OCHOBBI —AHAIWTHUECKOW XUMUH,
KaueCTBEHHBIN aHa/u3, KOJMYeCTBeHHbIH aHa/mu3, (U3MKO-XUMHUUECKHe MeTo[bl aHanu3a. B xoxe
JIeKUMH  CTyJeHTaM CJie[yeT TIOATOTOBUTh KOHCIIEKThI — JIEKLMH: KpaTKO, CXeMaTH4HO,
TOC/IefIoBaTelbHO  (DUKCUPOBAaTh OCHOBHBIE TT0JIOXKEHUS, BBIBOZBI, (HOPMY/MPOBKH, 0000IIeHUS;
TIOMeYaTh Ba)KHbIE MBIC/IH, BBIJE/SITh K/IHOUEBbIe CJI0BA, TEPMHUHBI; NTPOBEPSTh TEPMUHBI, MOHSTHUS C
TIOMOIIBIO SHLVK/IONEeW, C/I0BapeH, CIpPaBOYHUKOB C BBIMUCHIBAHMEM TOJKOBAaHWMA B TeTPafb;
0003HAYMTh BOMPOCHI, TEPMHHbBI, MaTepHa, KOTOPbIA BbI3BIBAET TPYAHOCTU, TIOMETHUTh U TOMBITATHCS
HalTU OTBeT B peKoMeH/yeMoi surepaType. ECM camMoCTOsITe/IbHO He yZAaeTcsi pa3o0parhCs B
Marepuasne, HeobxoauMo cHOpPMyJIMPOBAaTh BOMIPOC U 3a/aTh MPENoJaBaTe/l0 Ha KOHCY/IbTALUM, Ha
71ab0paTOPHOM 3aHATHH. Y/IeIUTh BHUMaHWEe TIOHSTUSM, KOTOPble 0003HaueHbI 00sI3aTeIbHBIMU IS
Ka)KI0U TeMbI JUCLIUTIIAHBI

Llespto TIpoBefieHUsT Tab0PaTOPHBIX 3aHSATUN SIBJIIETCS 3aKPeIUIeHWe TeOPeTUYeCKUX 3HaHWUH
CTY/IeHTOB, TIOJTyYeHHbIX MU B X0/le U3yUeHUs AUCLUIUTMHBI Ha JIEKLMSAX ¥ CaMOCTOSITe/TbHO. 3aHSATHUS
71abopaToOpHOro THMA BKJIFOUAIOT B cebs C/eAyroLjye STambl: H3y4deHHe TeOpeTUYeCKOW dYacTh
nabopaTopHO# paboThI; KOHCTIEKTUPOBAHKE XO/la BBITIOJTHEHUS J1abOpaTOpHOM paboThl U TIPOBeZieHHe
ee SKCIIEPUMEHTA/JIbHON YaCTH; BBINOJHEHHWEe HeoOXOAMMBIX Tpa(UKOB; odopMmieHHe OTyeTa O
Tpo/ie/laHHOU paboTe; 3aiura 1labopaTopHoi paboThl. [I/1si MOATOTOBKY K 3aHATHSM J1ab0paTOPHOTO
TWMA W 3al[UThl BBITIOJIHEHHBIX JIaOOPAaTOPHBIX pabOT CTYAEHTHI BBITIOJHSIOT TPOPAOOTKY
MEeTOJMYEeCKUX YKa3aHUM M0 BBIMOJHEHHUIO J1ab0paTOpHO# paboThl, yaessis 0coboe BHUMAaHUe TIe/IsiM 1
3alayaM, TeOPeTUUeCKOW YacTH Y TOPSI/IKY BBIMOJIHEHHS 1abopaTOpHOM paboThl; KOHCIIEKTUPOBAaHKUE
VCTOUHHKOB; paboTy C KOHCTIEKTOM JIEKL[MH, TIPOCMOTP PeKOMEeH/TyeMOM JINTepaTyphl.

B Xoze TpymroBbIX W WHAWBUAYATBHBIX KOHCY/bTAllMi CTYAEHTHI HWMEHT BO3MOXKHOCTh
TIOJTyYNTh KBaTM(ULMPOBAHHYH) KOHCY/IBTALIMIO TI0 OPraHM3aljid CaMOCTOSITEILHOTO YTIpaBIeHUs
COOCTBEHHOW JleTe/IbHOCTBI0O HAa OCHOBE aHa/lM3a HMEIOIIerocss y CTy/eHTa OIbiTa 00yueHus,
UCIIO/b3yeMbIX Y4YeOHBIX CTpaTeruii, yepe3 oOCYX[eHHe CHUIbHBIX CTOPOH W OrPaHUYeHWUH CTHJIS
yUeHHUs, a TakKXKe TIIOWCK pPEeCypPCOB, TMpPeJOCTaB/IsEMbIX BY30M /I [JOCTWIKEHHSI HaMeUYeHHbIX
pe3y/bTaToB; JJisl OMpe/e/ieHus] TeMbl U TIPO0JIeMbl UCC/IeI0BaHMsI, BBIMOHEHHUST MUHU-TIPOEKTOB TI0
JVCLIUIIHE, 00CY)X/IeHNsl HayuHbIX TEKCTOB M TEKCTOB CTY/EHTOB, pellleHus yueOHBIX 3azad, [Jis
TOAATOTOBKM K WHTEPAKTHBHBIM 3aHSTHUSIM CEMHHApPCKOTO THWIA, /IS TIOATOTOBKM K KOHTPOJIBHBIM
TOYKAM, B TOM UHCJie UTOTOBOH; [leTalbHO TipopabaThiBaTh BO3HUKAKOI[Ue NPOOIeMHbIe CUTYalUH,
OCYIIECTB/IATh TOWCK BAPUAHTOB WX PpEILEeHHUs, OIpeAeNsATh IPEUMYIIeCTBA W OTrpaHHUYeHUs
WCII0/Tb3yEeMBIX CPEZICTB /I/Is PelleHus TOCTaB/IeHHbIX YUeOHBIX 3a/1au, 0OHapy>KUBaTh HEOOXOAUMOCTb
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M3MeHeHHs CTIOCOO0B OpraHu3ary CBoei paboThI U JIp.

[Tpu u3yveHnU AUCIUTIIMHBI UCIO/b3YIOTCS MHTEDAKTUBHBIE METO/[bI 00YUYeHUs], TAKKe KaK:

1. Jlexuumsi:

— JIeKIWsI-BU3ya/u3alsl — Tofiaya MaTepuaja OCYIIeCTB/SeTCS CpPeACTBAMH TeXHUYeCKHX
cpeicTB 00y4yeHHs] C KPaTKMM KOMMEHTHDOBAHHWEM JEeMOHCTPHPYEMbBIX BH3ya/lbHBIX MaTepHasioB
(mpe3eHTaLyif).

2. JlTabopatopHoe 3aHsITHe:

—TPEHUHT — MeTOoZ, OOy4YeHUs] U pa3BUTUS CIIOCOOHOCTEH K OBJIQIEHUIO JIeATebHOCTHIO
TIPOBeJIeHHsT XMMHUYeCKUX /1abopaTopHBIX McciefoBaHuid. ViHTeHCHBHas paboTa BO BpeMsi TPEHHHTA
TIOMOTraeT [OCTUYb BBICOKMX pe3y/bTaTOB 3a KOPOTKWM CpPOK, a TOC/efylomjas CHCTeMa Iocuie
TPEHUHTOBOTO COTIPOBO’KAEHHS 00ecrieurBaeT Ha/|e)KHOe 3aKperyieHr e MaTepHraa

— pabora B MasbIx rpymmnax o0ecreurdBaeT aKTUBHYIO TI03HABaTebHYH [esTeJbHOCTb
o0yyaroImuyxcsi, peAycMaTpyBaeT pacripeZiesieHre 0053aHHOCTeN MeXKAy HUMH, WUCTIOJTHUTeNIbHYIO0 U
OpraHM3aTOPCKYI0 WHMLMATHBY, aKTya/M3al[{i0, KaK OIbITa CaMOCTOSITE/IbHOW [IeSITeIbHOCTH, TaK U
COBMECTHOM pabOoThl 110 BBITIOJTHEHUIO JIaOOpaTOpPHBIX pPabOT, UYTO COTJIACyeTcsi C peausMu
nipoeCcCHOHAIbHOM eATeTBHOCTH Oy IYIIUX CIIeLMaJTUCTOB.

10 KypcogBoii npoekT (pabota)
BrimoHeHHe KypcoBoro mpoekTa (paboThl) He TIPeyCMOTPEHO YUeOHBIM IJITaHOM.

11 TIlepeuenb HWH(GOPMALMOHHBIX TEXHOJ/IOTHI, HCMO/Ib3yeMbIX IPH OCYIIeCTBIeHUH
o0pa3oBaTe/JIbHOr0 MpoIecca Mo JUCHHIUINHE, BK/IIUYas nepedyeHb MPOrpaMMHOro odecreueHus
4 UH(OPMAI[HOHHO-CTIPABOYHbBIX CHCTEM

11.1 IlepeueHb uH(POPMAYUOHHBIX MeXHO/A02UL, UCNO/Ab3yeMbIX Npu ocyujecmeneHuu
obpazosameibHO20 npoyecca

— 9JIeKTPOHHBIe 00pa3oBaTe/bHbIe peCypChl, TIpe/iCTaB/eHHbIe B 1. 8 paboueil MporpaMmsi;

— MCII0JIb30BaHue C1ai/I-Tpe3eHTaLui;

— WHTepaKTUBHOe 00I1jeHre C 00yJarolUMHIC ¥ KOHCY/TbTUPOBaHHe TIOCPE/ICTBOM 3/IeKTPOHHOM
MOYTBI.

11.2 Ilepeuenp npozpammHo20 obecneueHusl, UCNO/b3yeMO20 NpuU ocyujecmeneHuu
obpazoeamenbHO20 npoyecca
[Tpu ocBOEHMY AUCLMTUIMHBI UCTIOb3YeTCs INLeH3MOHHOe ITPOrpaMMHOe obecrieyeHue:
- omepalyoHHble cucTeMbl Astra Linux (w1 mHas onepaljMoOHHasi CUCTeMa, BK/IOYeHHas B

peecTp 0TeueCTBeHHOI'0 TIPOrpaMMHOT0 obecrieueHu s );

- KOMIUIeKT opucHbIX rporpamm P-7 Oduc (B cocTaBe TeKCTOBOTO IMPOL[ECCOPA, MPOrPaMMbl
paboTbl C S7eKTPOHHBIMU Tab/WIAMU, TIPOTPAMMHBIE Cpe/ICTBa peAaKTUPOBAaHUSI U
JIeMOHCTPALUM Mpe3eHTaluil);

- TIporpaMMa MPOBepKU TeKCTOB Ha MpeJMeT 3aMMCTBOBaHUS « AHTUTIIAarHAT.

11.3 IlepeueHb uHPOPMAYUOHHO-CNPABOUYHDBIX CUCMEM
— cripaBoOYHO-NpaBoBasi cucrema KoHcysipranT-1mtoc http://www.consultant.ru/online
— CTIpaBOYHO-TIPaBOBasi cucteMa ["apaHT http://www.garant.ru/online

12 Marepua/ibHO-TeXHUUYEeCKoe ofecrieyeHUue AUCIMILTHHbBI

[nst mpoBeieHUst 3aHSATUM JIEKLIHOHHOTO THUIIA, TPYIIOBLIX U MHAUBUYa/IbHbIX KOHCY/IbTALUM,
TEKYI[ero KOHTPOJISI U TPOMEXYTOUYHOM aTTeCcTalliy WCTosb3yeTcs yuebHasi maboparopusi 6-502 c
KOMITIEKTOM yueOHoV Mebemu. ITpu mpoBefeHHU 1ab0paTOPHBIX pabOT MCIOb3yeTcsl 1abopaTopust
aHA/IMTHUYeCKOM XUMHUH 6-402 Ha 9 TM0OCaIoUHBIX MecT C 00Opy/0BaHHEM; BOZOHArpeBaTesb;
akBagucTusaTop [13-44; neur mydensHass MUMII-10Y; mikad cyxoBo3gyiunsiii [I1C-80-01 CITY;
CYLLUMJIKA, YCTPOMCTBO AJisi CyLIKU mocyabl [13-2000; niuTa s/1eKTprudeckasi; MUKPOCKON «MUKMez»;
komopumerp K®K-2; Bechl aHanuTuueckue (3/1eKTpoHHbIe) BJI-210; Becbl  y1abopaTopHbIe
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(anexktponnsie) AJH-420 CE; ueHTpudyra nabopartopHasi OITH-3M; nipubop HuTtpaTtomep
nopTatuBHbI  «Hutpa-tect»; mnpubop pH-metrp pH-211 ¢ aBTOMaTHyeckoil KanuOpOBKOM U
TepMOKoMITleHcaLuei; apeometp L1-19; MHCTpyMeHTHI (TUre/ibHbIE LIUIILbI, LITIATeH, MUHLETHI U JP.)
MaTepuasbl (huUnbTpoBasbHas Oymara, BaTa), slabopaTopHasi Tocyza (KOObl, MUATIETKH, CITMPTOBKH,
LUIUH/PBI U [IP.).

[nsi camocTosiTesIbHOM paboThl 00yYaroLUXCsi UCTOb3yeTcsi KabuHeTbl 6-522; 06opyoBaH
KOMIUTEKTOM ~yueOHOW MeOesmw, JByMsi KOMIIbIOTEPaMH C [JOCTYIIOM B HMH(OPMAaLMOHHO-
Te/IeKOMMYHUKALIMOHHYIO ceTb «V/IHTepHeT» W B 3JIEKTPOHHYH MH(OPMaLMOHHO-00pa30BaTe/bHYO
cpezly OpraHMu3aLiyu.

[Mpy u3yueHUM AUCLUIUIMHBI UCIO/b3yeTcs O6ubmuoteunsii GoHa Kamuatl'TY: yueGHUKH,
yuebHbIe Tocobus, mepruoAnyYecKre KypHasbl, 3/IeKTPOHHBIN Pecypc; pa3aTOuHbIi MaTepHa.



Jlono/THeHNs U U3MeHeHNs B pabdoueii mporpaMmme

Jlono/iTHeHHs ¥ UI3MeHeHHsI B paboueii mporpaMmme 3a / y4eOHbIi roj
B pabouyio mporpamMMmy 1O JUCLIMIIIMHE «AHaIUTAYeCKass XUMHS M (U3UKO-XMMUUYECKHE MEeTO/IbI

aHanu3a» JJis1 Haripas/ieHus: ToAroToBky 19.03.03 IIpogyKTel MUTaHUS )KUBOTHOIO ITPOUCXOXKIEHUS

BHOCATCA Cj1eayromue qOMoJ/JIHEHWA U U3MEHEeHH:

,HOHOJ'IHEHI/IH 1 U3MeHeHHUs BHeC

(momxHOCTB, ®.1.0., moanucy)
Pabouast mporpamMmMa nepecMoTpeHa U o/jo0peHa Ha 3ace/laHuu Kadepbl
« » 202 r.
3aBenytomiuii Kadeapoit

(moamnuch) (®.1.0.)



