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1. IMenu 1 3ajaum U3yueHUs AUCLUILIUHbI

Llenrpto  maHHOTO Kypca siBisieTcsi  (OPpMHUpOBaHME CHUCTEMHBIX 3HaHMKA  0a30BBIX
3aKOHOMEPHOCTeN XMMHUECKMX TPOLIECCOB U [Jja/ibHelIee pa3BUTHS OOIIEXUMHUUECKON TOATrOTOBKH
CTyZleHTa, HauaToW B Kypce OOIell W HeOpraHW4yecKod XWUMUH, C 00ydeHHeM Haubosiee Ba>KHBIM
XUMUYECKUM W (PU3UKO-XMMHUYECKUM MeTOJaM aHa/lu3a W BO3MOXKHOCTSIM WX TIPUMEHEHUs Ha
TIPe/ITIPUSTHSIX MTUIeBOW TIPOMBIIIJIEHHOCTH.

B 3a/1au IaHHOTO Kypca BXO/IWT:

— CdopmupoBaTek y CTYZEeHTOB yMeHHe 00pamateCsi € XUMAYECKUMH BeILeCTBaMH,
NPOCTEMIIMMU  TIPUOOPaMH, TIPOBOAUTH XUMWUYECKWUH HSKCTIIEPUMEHT, [e/laTh COOTBETCTBYHOL[HE
0000111eHUS U BBIBO/IBI.

— O3HaKOMUTb CTYJIeHTOB C METO/aMM M METO[UKaMU MCC/IeIOBAaHUH, TIPUMEHSIEMBIX TPU
aHasM3e ChIPbSl ¥ TIPOYKLIMH MTUILeBOM MPOMBIIIJIEHHOCTH.

— CdopmupoBaTh y CTYJEHTOB YME€HHWE OpPraHHW30BbIBaTb CAMOCTOSITENIbHYIO paborty,
NPOBO/IMTE HaOMIO/ieHre 3a XOJ0OM SKCIIepUMEHTa, I10/Ib30BaThCS CIPABOYHBIMU TabimuijaMu o
JITepaTypou.

2. TpeboBaHUA K pe3y/IbTaTaM 0CBOEHHS JUCHUTUTHHBI

IIpowecc Ha

KOMIIETeHINH:

V3yuyeHusl JIMCLMIUIMHBI  HarpaB/ieH (opmypoBaHue Mpo(ecCUOHaNTbHON

— Cnocoben IMPUMEHATb OCHOBHBIE 3dKOHBI U METO/bI I/ICCJ'IEAOBaHI/II‘;I €CTeCTBEHHbIX HayK [OJId

peliieHus 3a7au rnpodeccroHanbHOU fearenbHOCTH (OITK-2).
[TnaHupyemble  pe3y/ibTaThl OCBOEHHUS TPAKTUKW, COOTHECEHHbIe C
pe3y/bTaTaMi 0CBOeHHsi 06pa3oBaTeIbHOM MpOrpamMMel, Mpe/iCTaB/eHbl B TabuLle.

MJIaHNPYEMBIMHU

Tabnwiia — ITnaHupyeMble pe3y/bTaThl 00yUeHuUs 10 AUCIUIUTHHE, COOTHECEHHBIE C YCTaHOB/IEHHBIMU
B TiporpaMMe OakajiaBpraTa WHAWKATOPaMH JOCTH)KEeHUST KOMITEeTeHI[UI

Koa 1 HaumeHOBaHue o
Kop IInanupyemMbIH pe3y/ibTaT Kop,
" HaumeHnoBanue HWHJMKaTopa 6
oMIeTeH KOMIIETeHITHMI OCTIDKEHS o0yueHust MoKa3aresis
M ll A 10 AUCLMIUINHE OCBOEHHs
(OIIK-2) Crioco6en V- Lomcs: 3paer | 3HATh:
TIPUMEHATD OCHOBHBIE 3aKOHb1 | SHAMb!
OCHOBHBI® 3aKOHBI U| o(TeCTBEHHOHAYUHBIX - OCHOBHBIE nonstusi, | 3(OIIK-2)1
MeTozbl JMCLMTUIH, TepMHHBI, (iDOpMYJILE
WCC/IeJOBaHUI CBSI3aHHbIE c | TpUMeHsieMble B aHAJUTHYeCKOH
eCTECTBEHHbBIX HAYK | podecCHOHANBHOM XUMWHY;
AJIA PELIeHHs 38/1aY | nogre/LHOCTBIO. — crocobbl Beipakenus | 3(OIIK-2)2
npoeccroHaNbHON VT-20mes: Vaeer | KOHLEHTPALHK PaCTBOPOE;
~<&OIIK-2-
JlesATeTbHOCTH o — OCHOBHbIE metozbl | 3(OITK-2)3
NIPUMEHSITb  OCHOBHbIE
33KOHLI TUTPUMETPUUYECKOTO u
ecTeCTBRHHOMAV UMk | TPABAMETPHUECKOro aHamm30B
y — CYLIHOCTb peakuui u | 3(OIIK-2)4
JVICLIUTI/IVH,
CBSAHHDE 5 | TIPOLIECCOB,  MCTIOTb3yeMbIX B
HpOGeCCHOHATbHOI aHaIMTHUYEeCKON XUMHH;
p — xumuueckue u ¢usnueckue | 3(OIIK-2)5
JlesITe/IbHOCTH.
MeTOo/ibl obHapy>xeHuUs,
WA-3omia: Braneet | paspenennst u KoHLeHTpUpPOBaHHS
HaBBIKaMH BELL{eCTB;
NIpUMEHEHNs —  TIPUHLMIIBI u obnactu | 3(OIIK-2)6
OCHOBHBIX 3aKOHOB | yicrionb30BaHUsS OCHOBHBIX
€CTeCTBEHHOHAYYHBIX METOJZIOB XUMHUECKOTO aHajm3a
AUCLHAIINH, (xuMHUecknx, (U3NUECKUX U
CBA3aHHbIE B | GhU3MKO-XMMUUECKUX);




Kop
KOMIIeTeH
117051

HaumMmeHnoBanue
KOMIIeTeHLIUM

Kopa v HauMeHOBaHUe
MHAUKaTopa
JIOCTIDKeHUs

IL1aHMpyeMblii pe3y/ibTaT
o0yueHust
0 JUCLUITHHE

Kop
noxasaress
O0CBOEHHSA

npodheCcCUOHATBLHON
JIeATebHOCTH.

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

— TpaBWIa 9KCIUTyaTaluu
npubopoB U obopyzoBaHus,
WCITO/Ib3yEeMbIX TIPU TIPOBEJIEHUU
aHa/M30B.

3(OIIK-2)7

3(OIK-2)8

Ymern:

—  CaMOCTOsATeNbHO paboTaTh C
yue6HOU u CIIPaBOYHOU
JIUTepaTypod A pelleHust
TIOCTaB/IEHHbIX 3a/la4;

— TI0/b30BaThCsl  peakTHUBaMH,
pacTBOPHUTEISIMY, XUMUYeCKON
Mocy/io¥, 060py10BaHUEM,;

— TOTOBHTH "
CTaH/IapTU3WPOBaTh PAaCTBOPH;

— IUIAHWPOBATbh W OCYIIECTBIISThH
XUMUYeCKUH 9KCIIepPHUMEHT,
aHaM3UpoBaTh u
VHTEepIIPeTUPOBaTh  MO/y4YeHHbIe
pe3yJIbTarThl, ¢hopmyupoBaTh
BBIBO/IBL.

— TIPOrHO3MPOBAaTh
BO3MO>KHOCTb oOpa3oBaHust
0CaJlKoB ripu CMelIVBaHUU
pacTBOpOB C V3BeCTHOMU
KOHLIeHTpaljiell  pacTBOpPEeHHbIX
Bell|eCTB;

— TpaBWIBHO BHIOMpAaTh METOZ
aHam3a;

— TIpaBWIBHO TMIpeZCTaB/IsITh
rpaduuecKuit u pacyeTHBIM
MaTepuasn

— UCIOJb30BaTh  I0JIyYeHHble
3HaHUSI B  IpodeccroHanbHOMN
JlesITeIbHOCTH.

— COCTaB/ATb CXeMy aHa/lu3a,
MIPOBOAWTL  KaueCTBEHHbIA U
KO/TMYeCTBeHHbIN aHanus
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  BBINIOJTHEHUS
JKCIIEpHMEHTOB 1o
aHaMTUYeCKOH XUMHH (0]
TIpe/JIOKeHHBIM MeTOMKaM;

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

— HaBblKAMH  IIPUTOTOBJIEHUS
pacTBOPOB U UX CTaHJAPTH3ALHY;
—  HaBbIKaMM  pacLIU(pPOBKU
aHaMTUYeCKUX CUTHAJIOB,;

- HaBbIKaMH paboThI c
JINTEePaTYPHBIMU WCTOYHUKaMH ¥

B(OIIK-2)1,

B(OIIK-2)2

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

B(OIIK-2)5,




KOA 1 HaAMMeHOBaHHue

Kop IInanupyemMbIH pe3y/abTaT Kop,
HaunmeHnoBanue MHAUKAaTopa
KOMIIeTeH o0yueHust noKasares
KOMIIeTeHI[!H JOCTH)KeHUs
114171 O JUCLMIIIHHE 0CBOeHHSA

CTIpaBOYHOW  JIUTepaTypbl  TIO
XUMHH.

3. MecTo AMCLMIUIAHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbI

YuebHasi JUCLATIIMHA «AHaaUTA4YecKass XUMHUS U (U3UKO-XMMUUYECKHe MeTO[bl aHaIu3a»
SIBJISIETCS AVCLIATUTMHOW 0a30BOM UacTH B CTPYKType 00pa30oBaTe/TbHON MPOrPaMMBI.

[Ipy wW3yyeHMU [UCLIMIIMHBI «AHaquTHUecKass XUMHUS WU (U3MKO-XUMUUYECKHe MeTO/bl
aHaM3a» UCMOJIb3YKOTCS 3HAHUS M0 TaKUM JUCLIUIIMHAM, KaK:

OcHoebl 0obwjeli u HeopeaHuueckoll Xumuu — XUMHUUYECKHe CHUCTeMbl, XUMHYecKas
TepMOJMHAMUKA ¥ KUHETHKA, peaKLIMOHHAst CTIOCOOHOCTH BeIeCTB, XMMUUeCKast UAeHTU(HKAIHS.

Mamemamuxka — norapu@muueckoe, fuddepeHIMaTIbHOE U UHTETPaJbHOE UCUNCTIEHHE.

du3suka — pr3ryecKre CBOKWCTBA BELLeCTB, ONTHKA, 37IeKTPUUECTBO.

3HaHUs, YMeHWs W HaBbIKHM, NprUoOpeTeHHble 00yUarOIMMHUCS TIPU OCBOEHUU JUCLUILTUHBI
«AHamMTHUecKass XUMHS W (U3UKO-XMMUYEeCKHe MeTO/bl aHaimu3a», OyAyT HCII0/Ib30BaHbI TIPH
V3y4YeHUU AUCLIUIUIMH: «Pusnueckas U KOJUIOUAHAs XUMUs», «bruoxumus», «MeTozbl UCC/iefloBaHus
pbIOBI ¥ PBIOHBIX TIPOAYKTOB», «KOHTPOJIH MPOM3BOACTBA M KauecTBa PHIOHBIX MPOJYKTOB» a TaKXKe
HeoOXO0/IUMBI /IJis1 BBITTOJIHEHUS] HaAyUHO-UCC/IeI0BaTe/TbCKOM PaboThI, /il TIPOXO’K/eHHs TIPAKTUKHU T10
T0JIyUeHHI0 TIepBUYHBIX TTPO(eCcCHOHAMbHBIX YMEHUM U HaBBIKOB, B TOM UKCJ/ie TIePBUUHBIX YMEHUM U
HaBbIKOB HayUYHO-HCC/Ie/I0BaTeIbCKOU JlesITeIbHOCTH, ISt MO/ITOTOBKU BBIITYCKHOM
KBamM(UKaIriMOHHOW PabOoTHI.

4. CopeprxaHue JMCLUIIINHBI
4.1 Temamuueckuti ni1aH OuUCYyun/auHbl
OuHas ¢opma obyueHus

KonTakTtHasi paboTa
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Pa3pen 1. O0uue TeopeTnuecKne
OCHOBBI AHA/ITMTHUECKON XUMHH. Tecr
KauecTBeHHBIN aHa/IH3
72 34 17 - 17 38
Tema 1: BBejeHue B aHaJUTUUeCKYIO Ompoc,
XUMUIO BBITIO/THEH
ne unu
3aIuTa
jabopaTop
HOM
10 3 2 - 1 7 paboThl
Tema 2: OcCHOBHBIE noHsTus | 14 6 2 - 4 8 Ompoc,
aHA/TMTUYECKON XUMHUH. BBITO/HEH
ne un
3aImra
yabopaTop
HOMU




paboThI

Tema 3. [JuHaMHueckue paBHOBeCUs B
pacTBopax

19

10

Ompoc,
BBITIOJTHEH
ve u
3amumTa
naboparop
HOM
paboThl

Tema 4. Turbl XUMUYeCKUX peakLuii

16

Ompoc,
BBITIOJTHEH
ve u
3amumTa
saboparop
HOM
paboThl

Tema 5. PaBHOBecue B reTeporeHHbIX
cucremax

13

Ompoc,
BBITIO/THEH
ue u
3alurTa
naboparop
HOU
paboThl

3auer

Pa3pen 2. KosmmuecTBeHHBIN aHA/IN3

114

15

56

53

Tema 6: OcHOBHBIe TpebOBaHMS,
TpeJbsiB/IieMble K peaklusiM B
KOJIMUECTBEHHOM aHa/Tu3e

Ornpoc,
BBIMOJTHEH
Ve u
3amuTa
yabopaTop
HOM
paboThl,
BBITOJTHEH
ue
MpaKTHUeC
KHUX
3alaHUI

Tema 7: 'paBUMeTpHUYECKUI aHAIU3

40

22

18

18

Ornpoc,
BBITIOJTHEH
ve u
3amumTa
saboparop
HOM
paboThl,
BBITIOJTHEH
ue
MpakTHyec
KUX
3a/laHUN

Tema 8: TutpuMeTpHUuecKri aHaIN3

76

47

38

29

Ompoc,
BBITIOJTHEH
ue u
3aIuTa
naboparop
HOM
paboThl,
BBITIOJTHEH
ue
MpaKkTHUyuecC
KHX
3a/laHu




Pazgen 3. ®Ou3uUKo-XxUMHUYECKHE
MeTo/Ibl aHa/THU3a

20

14

Ompoc,
BBITIO/THEH
Ve u
3ammTa
naboparop
HOU
paboThl

Tema 9: OOmas xapakTepUCTHKA
(U3UKO-XUMUYECKHUX METO/IOB aHa/13a

20

14

Ompoc,
BBITIO/THEH
ue u
3aIuTa
naboparop
HOU
paboThl

JK3aMeH

36

180

85

17 - 68

59

Tect

36

Bcero

252

136

34 - 102

80

36

3aouHas ¢hopma obyueHus

HaumenoBanwve paszienos u Tem

Bcero uacos

AyauTopHbIe 3aHATUS

KonrakTHasi paboTa
110 BH/IaM yuebOHbBIX
3aHATUN

Jlekupm
TPaKTHYECKHUE
3aHSATHS
JlabopaTopHbie
paboThI

CamMocTosTenpHas
pabora

@DOopMbI TEKYIIIETO
KOHTPOJIst

3HAHWM 110 TUCLIUTTHE

W ToroBbIi KOHTPOJTE

Pa3pen 1. O0uue TeopeTnuecKne
OCHOBBI AHA/TUTHYECKOH XMMHH.
KauecTBeHHBIN aHA/IN3

110

10

100

Tect

Tema 1: BBejeHve B aHa/IMTUUECKYIO
XMMUIO

22

20

Omnpoc,
BBITIOJTHEH
ve u
3alurTa
naboparop
HOM
paboThI

Tema 2: OCHOBHEIE TTOHATUS
AHATUTUUYECKOU XUMUH.

22

20

Omnpoc,
BBITOJTHEH
ve u
3aluTa
naboparop
HOM
paboThI

Tema 3. [JuHaMHueckKue paBHOBeCUs B
pacTBopax

21

20

Ornpoc,
BBITIOJTHEH
ve u
3amumTa
saboparop
HOM
paboThI

Tema 4. Turbl XUMHUYeCKUX peakLui

21

20

Ornpoc,
BBITIOJTHEH
ve u
3amumTa
saboparop
HOM




paboThI

Tema 5. PaBHOBecue B reTeporeHHbIX
cucremMax

22

20

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

Pa3zgen 2. KosimuecTBeHHbIM aHA/IU3

108

100

Tect

Tema 6: OcHOBHbIe TpeboBaHUS,
npebsiB/isieMble K peakqusM B
KOJINUeCTBEHHOM aHa/u3e

33

30

Ornpoc,
BBITIOJTHEH
ve u
3amumTa
saboparop
HOM
paboThl,
BBITIOJTHEH
ue
MpaKTHyec
KHUX
3a/laHUN

Tema 7: I'paBUMeTpHUUYeCKUM aHA/IN3

33

30

Ompoc,
BBITIO/THEH
Ve u
3ammTa
naboparop
HOU
paboThl,
BBITIOJTHEH
ve
MpaKTHUy4eC
KHUX
3a/laHuM

Tema 8: TutTpuMeTprUueCKUii aHaIN3

42

40

Ornpoc,
BBITTOJTHEH
ve u
3alurTa
saboparop
HOM
paboThI,
BBITIO/THEH
ue
TIPaKTHYeC
KHX
3aZlaHUI

Pazgen 3. Dusuko-xumMudecKue
MeTo/Ibl aHa/TH3a

25

23

Ompoc,
BbITIOJIHEH
ve u
3amuTa
saboparop
HOM
paboThI

Tema 9: OOmjas xapakTepuCTHKa
(U3UKO-XMMUYECKHX METO/IOB aHa/13a

25

23

Ompoc,
BbITIOJIHEH
ve u
3amuTa
saboparop
HOM
paboThI

JK3aMeH

[4=]

Bcero

252

20

14

223




4.2 CodepxcaHue oucyunauHbl

Pa3gen 1. O0uue TeopeTHyecKrue 0CHOBBI aHA/IMTHUECKO# xumuu. KauecTBeHHBIH aHA/IN3

Tema 1. BBeieHUe B aHA/IUTHYECKYI0 XUMHIO

Jlekyus

1. AHanuTHhueckas XMMUs Kak Hayka. MeTo/ bl aHanu3a

OcCHOBHble noOHAMUSI MmeMmbl: CTPYKTypa COBPEMEHHOM aHa/JIMTUUeCKOW XUMHHM, MeTOJ W
METO/IMKA aHaiu3a, KaueCTBEeHHbIW, KOJMYeCTBEHHbIN, CTPYKTYPHbIW, 3/IeMEHTHbIN, MOJEKY/ISPHbIH,
da30BbIli  aHa/MM3, XUMHUECKHe, (U3UKO-XUMHUeCKue, ¢Gu3NUeckre U OUO/IOTHYeCKHe MeTO/IbI
aHasm3a, oTbop MpoObl, TOATrOTOBKAa oOpa3lla K aHanu3y, HW3MepeHHe aHaJIWTHUeCKOro CHUTHasa,
cpenHsisi Ipoba, oTOop cpefHett MpookI.

Bonpocbl 015 camokoHmpons:

1. 3aziaun aHAIMTUYECKOW XUMHMU KaK HayKH.

2. Buppl knaccudukanyii XMuMHUYeCKOro aHam3a.

3. MeToz 1 MeToMKa aHa/Iu3a.

4. O6muii TI/IaH XMMUUeCKOT0 aHasln3a.

JlabopamopHasi paboma. Texuuka 6e3zonacHocTH. IlpaBuna paboTbl B XUMHUECKOU
nabopaTopuu

[TpoBOUTCS BBOJAHBIM WHCTPYKTaX IO TeXHHKe 0e30MacHOCTH W mMpaBwiaM pabOThl B

XUMUYEeCKoW /1abopaTopuu TIpY MCI0/Ib30BaHUM Pa3/IMUHOr0 000pY/J0BaHUs, CTYAEeHTbI 0(OPMISIOT
KPaTKUM KOHCMEKT. 3aTeM NPOBOAMUTCS OIMpOC.

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

Tema 2. OCHOBHbIE IOHATHSA aHAIMTUYECKON XMMHH.

Jlekyus

1. KauecTBeHHbIN XMMHUYECKUI aHaIu3

2. AHamuThYecKre peak(yy, TpeboBaHUS K HUM. XWMHYeCKHe TPU3HAKA aHAJIUTHYeCKOW
peakiui. AHaIMTUUeCKUW CUTHAJL.

3. PeakTuBbI U peareHTsl.

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

5. Knaccugukaiysi KaTHOHOB U aHUOHOB.

OcHOBHble noHsimusi meMmbl: TIPU3HAKW aHaJIUTUUeCKOM peakl[id, aHaJIUTUYeCKUN OTKI/IMK,
UleHTU(UKaLUs BellecTBa, Creluduueckrie peakTHBbI, T'PYINOBOM peareHT, CUCTeMaTUUeCKUil U
JpOOHBIM aHanmM3, aHaaM3 MOKPbIM M CyXUM TMyTeM, CyJb®uAHas U KUCJIOTHO-OCHOBHAst
Kaccu(UKalys KATAOHOB ¥ aHMOHOB, YYBCTBUTE/ILHOCTD PeaKL|H, Tpejies1 0OHapy KeHMsl.

Bonpocbl 015 camokoHmposs:

1. TIpy3HaKu aHaIMTUUECKUX PeaKLUu.

2. Buzibl aHaIMTUYeCKUX CUTHAJIOB

3. MOKpbIM 1 CyXOM aHa/In3 BeljecTBa

4. Kakue peakTHBbI OTHOCST K CITeLIi()UYECKUM.

5. CynbbpupHass ¥ KHUCIOTHO-OCHOBHAsl KjacCU(UKALMsi KaTMOHOB M aHUOHOB. OCHOBHbIE
OTJINYUSL.

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

7. Kakue BeJIMUMHBI XapaKTepr3yOT YyBCTBUTE/IbHOCTb aHA/IMTUYECKOW peakLjuu?

8. B Kakux cjyyasix MOXHO TpeJIIOYTUTeNIbHO TIpUMeHeHWe POOHOro aHamu3a, a B KakKuxX —
He0OXO/IUM CUCTeMAaTUUeCKU KaueCTBEHHBIN aHa/Mn3?

JlabopamopHas paboma IlepBasi aHanUTHUeCKasi TPyIirna KaTMoHoB. CHCTeMaTHUeCKHH XO[
aHaau3a

B xope BbInoHeHus1 labopaTOpHO# pabOThI TIPOBO/SATCS YaCTHbIE peaklvii Ha KaTMOHbBI Kaslus,
HaTpyUss M aMMOHHS U BBINOJIHAETCS pasfie/leHus CMeCH KaTMOHOB 1 aHaIMTUYeCKOM TpPYIIIbI
CUCTeMaTUYeCKUM X0ZioM aHanu3a. OdopmisieTcst oTyer.



Jlumepamypa: [1], [3], [4]
Tema 3. /luHaMHUYeCKHe PAaBHOBECHS B PacCTBOpPax

Jlekyus
1. 3akoH /IeliCTBYIOIIMX MacC, T'PaHMULIbl €r0 TIPUMEHUMOCTH.
2. Xumuyeckoe  paBHOBecue.  KoOHCTaHTa ~ XMMHYeCKOro  paBHOBecusl  (MCTHHHAas,

TepMOJMHAMUUeCKasl, KOHLIeHTPalJMOHHas1). Y C/IOBHasi KOHCTaHTa XMMHUYECKOT'O0 PaBHOBECHS].

3. CocTosiHMe [MHaMUYeCKUX pPaBHOBECHM B BOJHBIX pacTBopax. PeanbHas M WJeanbHas
cucTeMa.

4. MonsipHasi KOHLIEHTpaL1sl U aKTUBHOCTb, KO3((UI[MEHT aKTHBHOCTH, MOHHAsi CUJla pacTBOpa.
Biusinyve MOHHOM CcU/ibl HA KO3((PULIMEHT aKTUBHOCTH UOHOB.

Jlekyus

1. IlpoTeonutrueckre paBHOBecHs. [lOHSITUE O TPOTEONUTUUECKOM TEOPUM KHUCIOT U
OCHOBaHUM.

2. KoHCTaHTbI KUCJIOTHOCTU, OCHOBHOCTU U UX TOKa3aTeJIy.

3. pH pacTtBopoB €/1abbIX KUC/IOT U C/1abbIX OCHOBAHUH

Jlekyus

1. Bydepusie cuctemsl. BydepHas eMKOCTb.

2. Brrunciienuve pH 6ydepHbIx cuctem.

3. Ucronp3oBanue Oy¢epHBIX paCTBOPOB B XUMHUECKOM aHaJTH3e.

OcHogHble noHsimusi membl: 0OpaTUMble U HeoOpaTHMble peakly, paBHOBeCHasi KOHLIeHTpaLus,
KOHCTaHTa PaBHOBECHs, peajibHasi U WjeasibHas XUMUUecKasi CUCTeMa, aKTUBHOCTb, KO3(QQULIMEeHT
aKTUBHOCTH, MOHHAsi CHJIa PAaCTBOPA, BOAOPOAHBIN MoKa3aTe/b cpe/ibl, OydepHbie CUCTeMbI

Bonpocbl 0151 caMOKOHMpoAs:

1. ®opmynupoBKa 3aKOHa JelCTBYIOLIMX Macc, IPUMEHUTE/IbHO K aHaTMTUUeCKUM PeakLUsIM.

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

3. OtMume peajbHOM CUCTEMBI OT Uiea/IbHOM.

4. DyeKTpocTaTh4yeCcKue U XMMUUYeCKHe B3auMOZ,eMCTBUSI KOMIIOHEHTOB, HAXOASIIUXCS B
pactBope.

5. Kak onpegienarcs BOZOPOHBIN ITOKa3aTesb Cpe/ibl U KaKOBa ero CBsI3b C TMPOKCUIbHBIM
roKasaTesem?

6. Uro xapakrepusyet OydepHyro cucremy?

7. Kak omnpegensiercst 6ydepHasi eMKOCTb pacTBopa?

JlabopamopHas paboma. BTopasi aHaiuTHUecKas rpynnbl KaTHOHOB. CHcTeMaTH4YeCKUI
X0/ aHa/Iu3a

B xope BbinonHeHus sabopaTopHOW paboThl McciefyeTcs: JeliCTBUe TPYIIOBOrO peareHTa Ha
KaTHOHbl BTOPOM aHaJIUTUYeCKOW TpYyIIbl, NPOBOJAATCS 4YacTHble peaklMd Ha KaTHOHbI CBUHIIA,
cepeOpa, PpTYTH, BbIOJIHSAETCS pasfie/ieHdsi CMecd KaTMOHOB Il  aHalIWTUUYecKoll TrpymIibl
cUCcTeMaTUYeCKUM XOZ,0M aHanu3a. JlenatoTcs BbiBoAbl. OdopmiseTcs: oTuerT.

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

Tema 4. TUnbl XUMHUECKUX PeaKLui

Jlekyus

1. OCHOBHBI€E THIIbI, UCIT0J/Ib3YE€MBIX XUMUUECKHX peaKLMH.

2. Peakius Komriekcoobpa3oBanus. OO1jasi XapaKTepUCTHKA KOMITIEKCHBIX COeAUHEeHNH.

3. PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX COeJuHeHWM. [luccouyanusi KOMIJIEKCHBIX
coeguHenny. CTyrneHyarass JUCCOLMALMsl KOMIUIEKCHBIX coeZiMHeHWHA. KOHCTaHTBI yCTOMUMBOCTH H
HECTOWKOCTH KOMIIJIEKCHBIX COe/JMHEHMM. Y C/IOBHbIE KOHCTAHThl yCTOMYUBOCTH.

4. BnusiHMe pa3MMYHbIX (PAaKTOPOB HA MPOLIECC KOMITIEKCOOOpa30BaHMSI.

5. [IpumeHeHMe KOMITJIEKCHBIX COeJUHEHUI B aHaIM3e.

Jlekyus

1. OxucieHre-BOCCTaHOB/IEHME KaK OJMH U3 OCHOBHBIX MeTO/,0B XUMUUeCKOr0 aHa/In3a.

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



3. OKuC/IUTeNTbHO-BOCCTaHOBUTE/IbHbIE MOTeHLUAIbL. HopmarsnbHbie OKHCJIUTE/TbHO-
BOCCTaHOBUTeJIbHBIE TIOTeHLManbl. O630p TabaMLIbl HOpMA/IbHBIX OKUC/IUTE/TbHO-BOCCTaHOBUTE/IBHBIX
TIOTEHLMAa/I0B U BBIBO/IbI U3 Hee.

4. 3aBUCMMOCTb MeXJy BeIUUMHaMU OKHUC/IMTEeIbHO-BOCCTAHOBUTE/BHBIX IIOTEHLMANoB U
YCJIOBUS, B KOTOPBIX MPOTEKAaeT peakLysi OKHUC/IeHUSI-BOCCTaHOB/IEHUS.

OcHoBHble NoHsIMUsI MmeMbl: KOMILJIEKCHbIe COe/JUHeHHs], JIMTaH/bl, KOMILJIeKCooOpa3oBaTe/ib,
BHYTPEeHHsI1 M BHelIHsAs cdepbl, KOOPJWHALMOHHOE YMCJI0, KOHCTaHTa HEeCTOMKOCTH, KOHCTaHTa
yCTOMYMBOCTH, Xe/aThbl, OKUC/IUTENN, BOCCTAHOBUTENIN, OKUC/IeHHasl (hopMa, BOCCTAaHOB/IEHHAs (popMa,
CTaH/IapTHBIN OKUC/IUTEe/IbHO-BOCCTAHOBUTE/BHBIN TIOTEHLMA/I, METO/, 37IeKTPOHHO-UOHHOTO OanaHca.

Bonpocbl 015 camokoHmposs:

1. Ncnonb3oBaHue peakiyii KOMIJIEKCOOOpa30BaHusl B TIPaKTHKE aHATUTUYEeCKON XUMUU.

2.0rpesiesieHHe TTOHATHS «KOMILTIEKCOOOpa30BaTe/Ib», «TUTaH».

3. Teopusi KOOpAMHALMOHHBIX COeIMHeHUN BepHepa.

4. PackpoiiTe MOHATHE «XeJaT».

5. lucconumanus KOMIUIEKCHBIX COeZMHeHWH B BOJHBIX pacTBopax. KoHCTaHTa HeCTOMKOCTH.
KoHcTaHTa yCcTOMUHMBOCTH.

6. XapakTepuUCTHKa OCHOBHBIX OKHC/IWTe/e U BOCCTAaHOBUTENeW, IPUMEHSIeMBbIX IIpU
MIPOBeJIeHNM aHAIMTUUECKUX peaKLH.

7. YpaBHeHue HepHcra.

8. Kak 1o Be/siMuvHe 3/1eKTPOHOr0 MOTeHLMala MOXKHO OIpe/ie/IUTh HarpaB/ieHWe MPOTeKaHus
OKMCJINTEeTbHO-BOCCTAHOBUTE/ILHOM peakLvy.

9. Kakue (hakTophl BAUSIIOT Ha BEJIMUYMHY CTaHJapTHOTO MOTeHrana?

10. Kak MO>XHO U3ME@HHUTb HarpaB/ieHHe OKHUC/IUTEeIbHO-BOCCTAHOBUTETbHOM peakiuu?

JlabopamopHas paboma. Tperbsa aHaIMTHYECKasi rpynna KaTuoHOB. CHcTeMaTHYeCKHI
X0/ aHa/Iu3a

B xope BbinosiHeHUs1 labopaTopHOM paboThl MCCieayeTcs AelCTBUe TPYIIIOBOTO peareHTa Ha
KaTHOHBbI TPeThbeH AaHAaMTUUYEeCKOW TpYIMbl, MPOBOASTCS YaCTHBbIE peaKI[Mii Ha KaTHOHBbI Oapus,
CTPOHLIUSI W Ka/blivis, BBINOMHSAETCS pa3jeneHuss cMecu KathuoHoB III aHanuTHueckoil rpynmbl
cucTeMaTUYeCKUM X0Z,0M aHanu3a. lenatoTcs BbiBoAbl. OdopmiisieTcs: OTuerT.

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

Tema 5. PapHOoBecue B reTeporeHHbIX CHCTeMax

Jlekyus

1. TeTeporeHHble paBHOBECHS B aHaTUTUUeCKOW XUMUU.

2.  Crioco0Obl BBIPAyKEHHSI PACTBOPUMOCTH MajIOPACTBOPUMBIX 37IEKTPOJTUTOB.

3. IIpou3BesieHre paCTBOPUMOCTH, COIeBOM 3¢ deKT, IpoOHOe OCaXK[eHHe.

OCHOBHble NOHAMUSI MeMbl: peakLMM OCaXKJeHWs, OCaZKu aMmop(dHble W KpUCTa/IMuecKue,
pacTBOPUMOCTb, TMPOU3BeJeHNEe pacTBOPUMOCTH, MaJOpacCTBOPUMBIN 3/IEKTPOIUT, HaChILL€HHbIN
pacTBOp, OHOMMEHHbIN UOH, COJIeBOU 3 deKT, JpobHOe ocaXKaeHHe

Bonpocbl 015 camokoHmpos:

1. Cchopmynupyiite ycioBust 00pa30BaHUs ¥ paCTBOPEHHUs 0Ca/IKa.

2. ChopmynupyiiTe ripaBU/IO MPOM3BeleHUs] paCTBOPUMOCTH

3. PactBopuMoOCTb. CBsi3b MeX/1y TIPOM3Be/jleHeM paCTBOPUMOCTU U PACTBOPUMOCTHIO.

4. @aKTOpHI, BJIUSIIOLIME HA PACTBOPUMOCThb 3JIEKTPOJIUTA.

5. OObsCHUTEe B/WsSHWE OJHOMMEHHOIO WOHAa Ha paCTBOPUMOCTb MaJjOPAaCTBOPHUMOIO
3/1eKTPOJIMTA.

6. [laliTe omnpeziesieHre TEPMHHA «COJ/IeBOU 3 dekT». OOBSICHUTE MEXAHU3M €T0 1eHCTBUS

7. OOBsICHUTE B/IMSTHUE KOHLIEHTPALMK KOHOB BO/IOPO/la Ha PACTBOPHUMOCTb.

8. UTo MOHUMAIOT T10/] TEPMHHOM «/IpoOHOE ((hpaKIIMOHUPOBAHHOE) OCAXK/IEHHE».

JlabopamopHass paboma AHa/MM3 CMeCH KaTHOHOB TepBOi, BTOPOH M TpeThbel
QHA/IMTUYEeCKHUX I'PYIII.

B xoge BbIosiHeHUs1 J1abopaTopHOM pPabOTBl TPOBOAWTCS pa3jeneHrie KaTtuoHoB I-III



aHAJTMTUYECKUX TPYTIT B BUJIe SKCIIEPUMEHTATbHON KOHTPObHOUM paboThl. OdopmiisieTcst OTueT.
Jlumepamypa: [1], [3], [4]

Pa3pen 2. KosmmuecTBeHHbBIM aHA/IN3

Tema 6. OcHOBHbIe TpPe0OBaHHUs, NPebsB/IsAeMbIe K PeaKIHAM B KOJIMYeCTBEHHOM
aHa/M3e

Jlekyus

1. Knaccudukaiys MeToZi0B KOJIMUeCTBEHHOI'O aHa/I13a.

2. CriocoObI BIpaXeHHsT KOJTMUeCTBEHHOTO XUMUUECKOT'0 COCTaBa BelljecTBa.

3. TpeGoBaHusl, TIpe/IbsB/IsiEMbIe K PEaKI[HsIM B KOJTMUECTBEHHOM aHaJu3e.

4. VIcTOYHMKY OMMOOK KOJMUECTBEHHOTO aHam3a. Knaccudukarys onmbok KOJTIM4eCTBeHHOTO
aHa/iM3a.

5. TlpencraBnieHve pe3ynbTaTOB aHanu3a. [IpaBUIBHOCTE M BOCIIPOM3BOJVMMOCTb Pe3y/bTaTOB
KOJIMUeCTBEHHOT'0 aHa/I13a.

OcCHOBHble nNOHAMUSL MeMbl: TpPaBUMETPUYECKUW aHaiu3, TUTPUMETPUUEeCKUN aHa/us,
WHCTPYMEHTA/IbHBIM aHa/K3, C/iydaiiHasi omMbKa, cucTeMaThyeckass OmMOKa, rpy0Oas oOIMOKa,
BOCTIPOM3BO/IMMOCTb, MPaBUILHOCTD, 3HAYall[1e [UQPHI.

Bonpocbl 0151 caMOKOHMPOAA:

1. Meto/pbl, npUMeHsieMble B KOJIMUeCTBEHHOM aHaslu3e.

2. Kakue npur3HaKd MOKHO TOJIO)KUTh B OCHOBY K/JIaCCU(MKALIMM TUTPUMETPUUYECKUX MEeTOZ0B
aHaau3a?

3. OumbKyY, BO3HMKAIOIIMe TIPU MPOBe/IeHHH KOJIMUeCTBeHHOTo aHasv3a BeljecTBa. CriocobObI
VX YCTpaHEeHHUsl.

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

Tewma 7. 'paBUMeTpHUYeCKHUH aHATHU3

Jlekyus

Cy1[HOCTh TPaBUMETPHUYECKOT0 aHasIu3a.

Ob6pa3oBaHre 0CaJKOB U UX CBOWCTBA.

YcnoBust 06pa3oBaHUs KPUCTA/TMYECKUX OCa/IKOB.

YcnoBusi 06pa3oBaHysi aMOPGHBIX 0CAKOB.

Bribop ocaauTesnisi. Pacyer KosimuecTBa ocaiuTelIsl.

BnvisiHre MOHOB Ha paCTBOPUMOCTb 0CaZiKa, CO/ieprKall{ero OHOMMeHHbIe NOHBI.
. BiiusiHMe 1TOCTOPOHHUX 3/IEKTPOJIUTOB HAa PAaCTBOPUMOCTb.

Jlekyus

1. OcHOBHBIe Olepaly rpaBUMeTpPUUeCcKOro aHalinusa.

2. TIpuembl 06pabOTKH OCA/IKOB.

3. TeopeTnueckoe 060CHOBaHME ONMTHUMAJILHBIX YCJIOBUM [IjIsi BECOBOTO OTIpejie/ieHus1 JAHHOTO
KOMITOHEHTa.

4. 3arpsi3HeHHe 0Ca/IKOB. YUeT MoTepb MPU 0CaX/IeHUH 1 TIPOMbIBAaHUU 0CaZIKOB.

OcHogHble noHAMuUsi membl: aMOP(HBIN 0Ca/l0K, KPUCTa/VIMUeCKUI 0CaJiOK, OCa/IUTeslb, BeCOBast
(rpaBumeTpryeckasi) (opma, ocaxzaaeMass (opMa, HaBeCcKa, OKKJIIO3Us, M30MOp(hU3M, AeKaHTalus,
6e330/bHBIN GUIBTP, MydesnbHasi Teub, aHaTUTUYeCKHe Bechbl, (akTop repecyera (aHATMTHYECKON
MHOXXUTEb).

Bonpocbl 015 caMOKOHMpoAs:

Ha uem OCHOBaH rpaBUMeTpUYeCKHN aHaIu3.

Mexanu3m o6pa3oBaHUs 0Ca/IKa.

TpeboBanusi, TipebsiB/isieMble K 0Ca)KJaeMOi 1 BeCOBOU (hOpMBI.
TpeboBaHwusi, IpebSBIIsIEMbIe K 0CaZUTEISIM.

AmopdHbIe ¥ KpUCTa//InUeCKre 0CaJIkU, YCI0BHUS UX 0CaXK/eHUS.

PacueT o6bema ocaguTtesisi. [Touemy Heo6x0aUMO OpaTh U30BITOK OCAUTEIS?
[TepeuriciiTe OCHOBHBIE 3TAllbl FPaBUMETPUUECKOTO aHa/IM3a.

NOUTAWN
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8. IlepeunciuTe NpUUYUHBI 3arpsA3HEHUS 0CaZKa.

9. Kakue ripumecy ypassitoTCs IIPU IPOKaIMBaHUU OcajKa?

10. Ha3oBuTe nprieMbl OYMCTKH OCaZIKa OT [IpUMeceH.

11. TIpaBuna paboThl C aHATUTUUECKUMU BeCaMHu.

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

B xope BbInosiHeHUs 1abopaTopHOM paboThl M3yuaroTcs MpaBu/ia pabOThI C aHATUTUUYECKUMU
BecaMy, NMPOBOJWTCS pacyeT MacChl HABECKW M ee B3BellMBaHWe Ha aHaJIUTUYeCKHUX Becax, pacueT
KO/IMYecTBa OCaJWTesIsl, IIOBOJAATCS Ollepalyy: OCaXKJeHUs,, T[POBEepKU II0JHOThI OCaXK[EeHWs,
OTJie/IeHHsI 0CaZika OT pacTBOpa JieKaHTaljel, BBICYIIMBAHUS U CKATaHUs 0CaJiKa, JOBeZleHHs 0cajKa
JI0 TIOCTOSITHHOM MacChl, pacueT cofilep)KaHusi Xjopuja Oapusi, TIpoBepKa TOUHOCTH OTIpejie/ieHusl.
OdopmsieTcs oTuer.

JlabopamopHas paboma OmnpejeneHne KpUcTa/Tu3anuoHHo# Boabl B BaCl,-2H,0

B xopme BbimonHeHWs JabopaTopHO# pabOThI TPOBOASTCS pacueThl MacChl HABECKU W ee
B3BeIllMBaHMWe, BBbICYLIMBaHWe, B3SITOM HAaBeCKW B CYLIWIbHOM IIKaQy /0 TMOCTOSSHHOW Macchl,
BBIUMC/IEHHUE COJiep)KaHusl B/lary, poBepKa TOUHOCTH onpezienieHus. OcdopmiisieTcst OTuerT.

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

Tema 8. TurpumeTpuueckuii aHaIn3

Jlekyus

1. CyjHOCTh TUTPUMETPUYECKOT0 MeTo/ia aHaiv3a. OCHOBHbIe [TOHSATHS.

2. TpeboBaHus K peakLysivM, IPUMEHSIEMbIM B TUTPUMETPHU.

3. Knaccudukaiusi MeToZioB TUTPUMETPUUECKOIO aHa/liv3a M0 TUIy XMMHUYEeCKUX peakLuil U
criocoby TUTpoBaHWS (KHC/IOTHO-OCHOBHOE, OKHC/IMTETbHO-BOCCTAHOBUTENBHOE, O0CaUTe/bHO.,
KOMIIJIEKCOHOMETPHUYECKOE).

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

5. Crnioco0Obl BbIpa)keHus1 KOHL[eHTpaLUii B TUTPUMETDPHUH.

6. CriocoObI (PMKCHPOBAHUS 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. Teopusi UHAUKATOPOB. VHTepBan
repexo/ia MHAWKATOPOB. BiusiHue pa3inyHbIX (PAKTOPOB Ha MOKa3aHUsl MHAUKATOPOB.

3. KpuBble TUTpOBaHUS.

Jlekyus

1. MeTo/p1 OCaXkieHUsT ¥ KOMIIeKcooOpa3oBanust. OO1jas xapakrepuctiuka. CyIIIHOCTh MeTO/a,
TpeboBaHUsl, TIpebsBIisieMble K peakL[isiM B MeTO/ie 0CaJUTe/TbHOIO TUTPOBaHMUS.

2. Crioco0bI (hMKCHUPOBaHUS TOYKH SKBUBA/IEHTHOCTH.

3. UHpgukaTopbl, TpUMeHsieMble B MeTO/le OCaXJeHUs U KOMIuleKcoobpa3oBaHue.
(ocaguTenbHBIE, METAJIOXPOMHBIE, a/ICOPOLIIOHHBIE).

4. Meton Mopa.

5. Metog ®onbrapaa.

Jlekyus

1. YcnoBus poBe/ieHNsI OKUC/IUTETbHO—BOCCTAHOBUTE/TBHOTO TUTPOBaHMsL. TpeboBaHwMs,
rpe/ibsiBiisieMble K peakL{ysiM.

2. Buzibl OKHC/IUTEIbHO—BOCCTaHOBUTE/IBHOTO TUTPOBAHMUS.

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

4. Tlepmanranatometpusi. OOIIiast XapakTeprUCTHKa MeTo/a. [I[purorossieHre v XpaHeHWe
pabouero pacTBopa 1 ero CTaHAapTU3aLysl.

5.Monometpusi. OO1iast XapakTepuCTHKA METO/A.

Jlekyus

1. Mlonometpus. O611jas XapakTepuCTHKa MeTOZa.

2. YcnoBus TIpOBe/ieHUs1 TUTPOBaHUSI.



3. IlpuroTtoBnenwe paboumx pacTBOPOB M WX CTaHAAPTH3AlMs. Y CTAHOB/IEHWE TOYKH
9KBUBA/IEHTHOCTH.

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

OcHogHble noHamMusl membl: MOJIIPHasi KOHL|EHTpaLusi, MOJIIPHast KOHLIeHTpaLusl SKBHBAaJIEHTa,
TUTP, TUTPAHT, aHA/UT, MOMPaBOUHBIA KO3(QULIMEeHT, TOUKa SKBHUBaJIEHTHOCTH, pabouuii pacTBop,
CTaH/IapTHBIN pacTBOp, CTaHJAPTU3aL[Usl pacTBOpa, THUTPOBaHWE, IPSMOe TUTPOBaHWe, oOpaTHOe
TUTPOBaHWe, TUTPOBaHUE 3aMeCTUTe/Is, a/IMKBOTa, OKWUC/IUTEe/IbHO-BOCCTAHOBUTE/IbHbIE WHWKATOPHI,
KHCJIOTHO-OCHOBHBIE MH/IMKATOPBI, 0Ca/IUTe/bHbIe, META/IIOXPOMHBIE, a[ICOPOLIMOHHBIE NHAWKATOPBI.

Bonpocbl 015 camokoHmpons

1. CymHoCTh TUTPUMETPUYECKOI0 MeTO/ia aHa/In3a.

2. [aliTe oripefie/ieHe TePMUHOB «THUTP», «TUTPAHT», «aHaJUT», «WHJUAKATOP», «TOUKa
5KBHBAJIEHTHOCTW».

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

4. Kak paccuuTaTh MacCy HaBeCKH, HeOOXOAWMYIO [ TPUTOTOBJIEHHS] W3BECTHOrO oObema
pacTBOpa, MCII0/Ib3yeMOr0 /IJIsl aHa/13a.

5. Kakumu criocobamMy MO>KHO TIPUTOTOBUTE CTaH/[apTHBIE PACTBOPHI?

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

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

8. CriocoObl TUTPOBAHUS: CIIOCOO OT/e/IbHBIX HABECOK, CIIOCO0 MUITeTUPOBAHMSI.

9. CywmHOCTb MEeTOJJ0B KUCIOTHO-OCHOBHOTO TUTPOBaHMSI.

10. Yto Takoe KpuBasg TUTPOBAHUS, CKAYOK TUTPOBAHUSA?

11. OO6mBsicHUTe MPUUMHY W3MeHeHUs OKPaCKW KUCIOTHO-OCHOBHBIX UHMKATOPOB.

12. Cy1HoCTb MeToza peflOKCUMEeTPUH.

13. ®dakTopsl, BAKAIOLME Ha BeJIMUUHY OKHC/IUTEIbHO-BOCCTAHOBUTE/IBHOTO TIOTeHI1asla.

14. PacuyeTr 5KBMBa/IeHTHOW MacCChl ITPU OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLIHsX.

15. KpuBble OKHUC/IUTE/NBHO-BOCCTAHOBUTEIBHOTO TUTpPOBaHus. akTopbl, B/WAIOLIME Ha
Be/IMYMHY CKayvKa.

16. Kakumu criocobamMu MOKHO 3aMKCHUPOBAaTb KOHEUHYIO TOUKY THUTPOBAaHUsS B MeTOJaX
OKMCJIEHUS-BOCCTAHOBJIEHUS ?

17. TloueMy Henb3sl NPUrOTOBUTH CTaHJAPTHBIM PAacTBOP Ie€pMaHraHaTa Kajausi 10 TOYHOM
HaBecke?

18. Kakue craHzapTHble BelllecTBa NPUMEHSIIOT /il YCTaHOBJIEHWSI TOYHOW KOHL|EHTpaLuu
pacTBopa lepmMaHraHaTa Kaaus?

19. TTouemMy nepmMaHraHaTOMeTpUYeCKOe TUTPOBaHUE MPOBOJST, KaK MPaBUIIO, B KUCJION cpefie?

20. PacTBOpBI KaKMX BeI|eCTB UCIOIb3YIOT B MOJOMETPUH Kak paboune?

21. Kakue BelljecTBa onpezessitoT UOLOMETPUUECKU MeTOJ0M 3aMelleHus1?

22. CylHOCTb METO/0B 0CaZUTeIbHOIO TUTPOBAHUS.

23. TpeboBaHusi K peakij|siM, UCTIOIb3yeMbIM TPH 0CaIUTeIbHOM TUTPOBAHKU.

24. VHAMKaTOpbl METO/0B OCAXKeHUS.

JlabopamopHas paboma OnpepeneHune cofep>KaHus Ie/104eil B pacTBopax

B xoge BoimonHeHust 1abopaTOpHO# paboOTHI IPOBOASATCS PacueThl ¥ TIPUTOTOB/IEHNE PACTBOPOB
TeTpabopaTa HaTpus U COMSTHOM KUCJIOThI, TIPOBOJUTCS CTaHJapTH3al|si pacTBOPA COJISTHON KUC/IOTHI U
KOHTPOJIbHBIE OIpefie/ieHus: COoZiepkaHue Ie/I0YM B pacTBOpe, COZepkaHue TMAPOKCUZA HaTpus U
kKapboHaTta HaTpusi TIPU WX COBMECTHOM TIPHUCYTCTBUM. BBIUMC/SIOTCS pe3y/bTaTbl MCIBITAaHUMH,
CPaBHUBAKOTCS C UCTUHHBIM 3HaueHHeM. OdopmisieTcst OTUeT.

JlabopamopHas paboma ApreHToMeTpHUs

B xoze BbimosHeHUs 1ab0paTOpHOM pabOTHI MPOBOASATCS pacueThl U MPUTOTOB/IEHWE PacTBOpa
xjiopuzia cepebpa, TPOBOAMTCS CTaHJAPTH3al[Usi pacTBOpa COJISTHOM KUCIOThl W KOHTPOJIbHbIE
oTipeZie/ieHusi: COZlep)KaHue IIesoud B PACTBOpe, COJep)KaHWe THPOKCHIA HaTpusi U KapOoHarta
HaTpus MPU UX COBMECTHOM NPUCYTCTBUU. BBIUMC/IAIOTCSA pe3y/bTaThl UCIIBITAHWN, CPABHUBAKOTCS C



WUCTUHHBIM 3HaueHueM. OdopmsieTcst oTuer.

[TpuroToB/ieHre PacTBOPOB XJIOPH/Ia HATPUs. Y CTaHOBJIEHHWE TUTPAa U HOPMaJbHOCTH PAacTBOpPA
HUTpaTa cepebpa. VIHauBUIyanbHast KOHTpPOJbHast paborta (MeTog Mopa).

OnpejiesieHe HOPMAaJbHOCTH PpOJl@aHUJA aMMOHUs. VIHAWBUAya/ibHas KOHTpOJibHasi paboTta
(Metop ®osnbrapga).

JlabopamopHas paboma IlepmaHraHaToMeTpus

[TpuroToB/ieHWe pacTBOpa OKCajiaTa HATpWs, YCTaHOB/IEHWe TWUTPAa W HOPMAa/IbHOCTH
riepMaHraHaTta Kanusi. VIHauBUyanbHasi KOHTposibHast pabora. [TocTpoeHre KpUBBIX TUTPOBAHMUS.

JlabopamopHas paboma UopomeTpust

Pacuer Maccel HaBecku. IIpuroroBsieHWe pacTBopa OuXpomara Kajiusi. YCTaHOBJIEHHE
HOPMaJIbHOCTH THOCY/b(aTa HaTpust. VIHAuBUyabHasi KOHTPO/IbHast pabora.

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

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

Tema 9. O011as xapakTepucTrKa (pU3NKO-XUMHUUYECKHUX MEeTO/IOB aHaIn3a

Jlekyus

1. ®usuKo-xuMHUYeckre (MHCTpyMeHTasbHble) MeTo/bl aHanu3a. Knaccudukaims, 0CTOMHCTBA
Y HeJJOCTaTKHU.

2. DNIeKTpOXUMHUYeCKHe MeTo/bl aHam3a. O01jasi XapaKTepuCTHKa.

3. CriocoObI MOTEHIMOMEeTPUUECKOT0 aHa/In3a.

4. CrieKTpOCKOIMYeCcKre MeTO/bl aHa/u3a.

5. MonekyisspHO-abcopOI1MOHHbBIN aHa/iK3. OCHOBHBIE TIPUHLIUTIBI.

6. PedppakTomMeTprueCcKui aHa/Iu3.

7. Xpomarorpadusi.

OcHogHble noHAMUS MmeMbl: TIOTEHLIJMOMeTPUUYeCKOe TUTpPOBAaHWe, 3/1eKTPOJ, CpaBHEHU,
VH/IMKaTOPHBIN 3/1eKTPO/l, MOHOMeTpHusi, 3akKoH byrepa-J/lambepTa-bepa, ortuueckast T/IOTHOCTb, 3aKOH
a[JUTUBHOCTH, TI0Ka3aTesb Tpe/ioM/IeHus, copOeHT, copbaT, xpomarorpad, Tra30KUIKOCTHasI
xpomarorpadusi, ”ToHooOMeHHasi xpomartorpadusi, BpeMsi yepKaHusl.

Bonpocbl 0151 cCaMOKOHMpOoAA:

1. Ha yeMm oCcHOBaHbI IOTEHLIMOMeTpHUYEeCKre MeTO/ibl aHanm3a’?

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

3. Kakue 1mipoliecchbl 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 y/bTPadHoIeTOBOM U BUAVMMOM 00/1aCTsX CrieKTpa.

5. Kakuie MpUUMHBI BBI3LIBAIOT KaXKYII[HeCs OTK/IOHeHUs OT 3akKoHa byrepa-J/lambepra-bepa?

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

7. Kakoii MeTos (PU3MKO-XMMHYECKOIO aHaau3a OCHOBAaH Ha M3MEpeHWM [I0Ka3aTesisi
TIpeJIOMJIEHUSI.

8 Urto Takoe copbuus, azcopbims, abcopbuumsa? [laliTe KpaTKyl0 XapaKTepUCTUKY Ka)KJOMY
SIBJICHUIO.

9. Uto Ha3biBatoT copbeHTOM U copbaTom?

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

11. Kakue BU/IbI 1eTeKTOPOB NPUMEHSIIOT B Fa30BOM XpomaTorpapun?

12. TToueMy KOJIOHKH B ra30BbIX XpoMmaTorpadax UMeroT BUJ, Criupanu?

13. Uto Takoe xpomaTorpamma? Kakue fiaHHbIe MOXXHO TOJTyUXTh IPU ee 00paboTKe U aHain3e?

14. B ueM 3ak/r0uaeTcss MeTOJ, MIOHHOM xpomarorpaduu?

JlabopamopHas paboma P oTOKOI0pUMeTPUSA

3HaKOMCTBO C pabotoii ¢oTokosopumeTpa. [ToAroToBka craHAapTHBIX pacTBOpPOB. [locTpoeHue
rpagyrpoBoyHoro rpaguka. KoHTponbHOe onpeziesieHue.

JlabopaTopHast pabota XpomaTorpadus

[ToaroTroBka XxpoMarorpauueckux I/acTUH. XpomarorpadrpoBaHye CTaHZAPTHBIX PacTBOPOB



¥ KOHTPOJILHOT'O PacTBOpa.

JlabopaTopHasi paborta PeppakTomerpust

3HaKOMCTBO C paboToil pedhpakTomeTpa, OrpeesieHre MoKa3aTess TPeIOM/IeHUs] CTaHAPTHBIX
PacTBOPOB, OTIpe/ie/ieHre 1oKa3aTesist TIPeIOM/IEHUs] KOHTPOJIbHOTO pacTBOpa.

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

5 YueOHo-MeTOAMYECKOE 00ecreueHne /JIjisi CaMOCTOATeTbHOM PadoThl 00yUYarIIUXCs

5.1. BHeaydumopHas camocmosime/ibHasi paboma cmyoeHmoes

B 11e/10M BHeayJUTOpHAst CaMOCTOSITe/IbHAst paboTa CTyZieHTa Py M3y4YeHHH Kypca BK/IFOYaeT B
cebsi crieytolye BU/IbI paboT:

— npopaboTka (M3yueHre) MaTepUasoB JIeKIIWH;

— YTeHHWe U MpopaboTKa PeKOMeHZ0BaHHOW OCHOBHOM U JOTIOIHUTE/TbHOU JINTepPaTyphl;

— MO/JTOTOBKA K /1Ta00PaTOPHBIM 3aHSTHSIM;

— MOUCK ¥ NTpopaboTKa MaTepraioB U3 MIHTepHeT-pecypCoB, HAyUHbBIX MTyO/TUKaLH;

— MOATOTOBKA K 3a1uTe abopaTOpHBIX paboT;

— TIOATOTOBKA K TEKYIIIeMy ¥ UTOTOBOMY (TIPOMEXXYTOUHAsl aTTeCTal|ust) KOHTPOJIIO 3HaHUM 110
JVICLIUTITIVHE.

OCHOBHasi 10l CAMOCTOSITE/ILHONH pabOThl CTY/IEHTOB TIPUXOAUTCS HA TIOATOTOBKY K
nabopaTtopHbIM paboTaM M MX 3alUTe, TeMaTHKa KOTOPBIX ITOJIHOCTBIO OXBAaTbIBAET CO/lepKaHHUe
Kypca. CamocrosiTesibHasi paboTa TIO TOJATOTOBKE K JiabopaTOpHbIM paboTaM W WX 3aluTe
nipe/iriosiaraeT yMeHve paboTaTh ¢ MepBUYHON MH(OpMaLiei.

CamocmosimenbHasi paboma no pasoesny 1:

PaboTa Cc KOHCITEKTOM JIEKIUH U peKOMeHZI0BaHHOM JiuTepaTypoit (1 v AomoHUTebHAs).

[ToAroToBKa MaTepyasoB K KOHTPOJILBHOMY OIMPOCY IO HM3yUeHHBIM TeMaM, 1abopaTOpHBIM
3aHSITUSIM, TECTOBBIM MTPOBEPKAM 3HaHUWH, 3aluTe 1abopaTOPHBIX PaboT, AUaoraM C Tpero/jaBaTesieM
Y yYaCTHUKaMU TTPOBEPKHM 3HaHUM MepBOro AUCLIMIIIMHAPHOTO pas3zeria.

CamocmosimenbHas paboma no paszoesny 2:

PaboTa c KOHCIIeKTOM JIeKLIUM U peKOMeHI0BaHHOM /inTepaTypoit (1 U AOomoHUTeNbHAs).

[ToagroroBka MarepuasoB K KOHTPOJILHOMY OMNPOCY TIO0 W3yUeHHbIM TeMaM, j1ab0paTOpPHBIM
3aHSITUSIM, TeCTOBBIM NTPOBePKaM 3HaHUH, 3aluTe abopaTOpHbIX paboT, AUanoraM C mpero/jaBaTesiemM
Y yYaCTHUKaMM NMPOBEPKU 3HAHUM BTOPOI'0 AUCLIIIJIMHAPHOTO paszerna.

CamocmosimenbHasi paboma no pasoesny 3:

PaboTa Cc KOHCITEKTOM JIEKIUH U peKOMeHZI0BaHHOM JiuTepaTypoit (1 1 AomoHUTebHAS).

[ToAroToBKa MaTepyasoB K KOHTPOJILHOMY OIMPOCY IO HM3yUeHHBIM TeMaM, 1abopaTOpHBIM
3aHSITUSIM, TECTOBBIM MTPOBEPKAM 3HaHUH, 3aluTe 1abopaTOPHBIX PaboT, AUaoraM C Tpero/jaBaTesieM
Y yUYaCTHUKaMH TTPOBEPKHU 3HAaHWUW TPeThero JUCLUMIIIMHAPHOTO pas3zera.

6 ®oH/ OLIEHOUHBIX CPEJCTB /i/If MPOBe/[eHUs MPOMEKYTOUHOM aTTecTaliy 00yJaromuxcs
0 AUCL{UILIHHE

®oH/| OLIEHOUHBIX CPEJCTB [jis MPOBEJeHUsT MTPOMEXYTOUHOUW aTTeCTalUM OOYYaroIuXxcsi 1o
JVICLIUTITIMHE «AHalMWTHUeCcKass XUMUS U (U3NKO-XMMHUYeCKHe MeTO/[bl aHa/lv3a» IIpeJCTaBlieH B
TIPUJIO’KEHUH K paboueli IporpamMMe JUCIUIUIMHBI U BK/TFOUaeT B Ce0st:

— MepeueHb KOMIIETEHLMM C yKa3aHMeM 3TaroB UX (OPMUPOBAHMsS B MPOLIECCE OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBbl;

— OIMCaHMe TOKa3aTejeldl U KPUTEPHEB OLIEHWBAHWSI KOMITETEHLIMM Ha Pa3/IMYHBIX JTarmax MX
(bopMHpOBaHUS, OMMCAHKe KA/l OLleHUBaHWS;



— TUTIOBBIE KOHTPOJIbHBIE 3a/IaHUS WM MaTeprasibl, He0OX0JUMBbIe /1751 OL|eHKW 3HaHWH, YMeHHH,
HaBbIKOB U (WU/IM) OMbITA [|eTeIbHOCTH, XapaKTepPU3YHOLIUX 3Tarbl (POPMUPOBaHKUSI KOMIIETEHLIU;

— MeTOoJMuYecKre Marepuarbl, Orpeje/sioliyde TMpoLeAypbl OLeHWBAaHUSl 3HAHWW, YMEHMWH,
HaBbIKOB U (WU/IM) OMbITA [|eATebHOCTH, XapaKTepU3YIOLIUX 3Tarbl (JOPMUPOBaHKsI KOMIIETEHLIUN.

Bonpockl /st IPOBe/ieHHs TPOME)KYTOUHONM aTTeCTal[iH Mo AUCLUIIHHEe
ITepeueHb 80NPOCOB K NPOMeNCymoyHol ammecmayuu (3auem)

1. CTpyKTypa COBpeMeHHOM aHaIUTUUeCKo XUMHUU. OCHOBHBIE TIOHSITUSI.

2. Metoj, ¥ MeTOJMKa aHa/mM3a. XapakTepyuCcTUKa XUMUUeCKHUX U (PU3UKO-XUMHUYEeCKUX MEeTOZ0B
aHanu3a. JloCTOMHCTBa ¥ HeZlOCTaTKU MEeTO/0B.

3. AHajMTUYecKre peaku¥ ¥ TpeboBaHus, PUMeHsieMble K HUM. AHa/MTUYeCKHe peareHThl U
peakTuBbl. CHCTeMaTHUeCKUi U JpOOHBINM aHa/Mu3.

4. AHamuThueckuil curHana. MpeHTudukauusi MHAVMBHZYaJbHOTO BelljeCTBA W aHa/lU3 CMecH
BelllecTB. MeTo/bI pa3jesieHus: U KOHL|eHTPUPOBaHUsI.

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

6. [lepBasi aHanMTMYeckass rpymnna KaThuoHOB. YacTHble peakuyd. CHcTeMaTHUeCKUA XO[
aHausa.

7. Bropasi aHanuTHyecKas rpyIina KaTHOHOB. JleliCTBHe IPyNIOBOrO peareHTa.

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

9. TpeTbsl aHanUTHUeCKas rpymnmna. YacTHble peakliuu. ['pynnoBoil peareHr.

10. Pa3penenure cMecu KaTUOHOB TpeTel aHA/IMTUYECKOM TPYTIIHL.

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

12. Xvmuueckoe  paBHOBecre.  KoOHCTaHTa  XMMHUYeCKOro  paBHOBecHss  (MCTMHHas,
TepMOJMHAMUUeCKasl, KOHL|eHTPalJMOHHas1). Y C/IOBHasi KOHCTaHTa XMMHUYECKOI'O0 PaBHOBECHS].

13. CocTosiHMe CU/IBHBIX 371eKTPOIUTOB. MoJisipHast KOHLIEHTPaLUsl U aKTUBHOCTh, KO3 GULIMeHT
aKTUBHOCTHU

14. VlonHas cuna pactBopa. BiusiHue MOHHOW cuiibl Ha KO3((ULMeHT akTUBHOCTU MOHOB.

15. [IpumMeHeHre KHCIOTHO-OCHOBHBIX peaklMii B aHaJUTUUeCKOM XWUMHUU. Kuwiotel u
OCHOBaHMSl C TOYKM 3pEHUS TeOPUM 3JIeKTPOJIUTUYECKOW [UCCOLMALMM U C TO3ULHAA TeOpuH
bpencrenga u Jloypwu.

16. CunbHble u ciabbie 31eKTpouThl. CTeneHb M KOHCTaHTa Auccoruanuu. CMeljeHre MOHHbBIX
paBHOBECH.

17. BopopogHblii nokasatenb cpefbl. KoHcTaHTa moHM3auuy BoAbl. VIOHHOe mpou3BefieHue
BOZbl. BnusHuie pH Ha npoTekaHye aHa/IMTUYECKUX pPeakLUi.

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

19. OcHOBHBIE  THNBI, MCHONb3yeMbIX  XUMHUYECKMX  peak[Ui:  KHCJIOTHO-OCHOBHBIE,
OKUC/TUTeTbHO-BOCCTAHOBUTE/bHbIE, KOMIL/IEKCOOOpa30BaHusl, OCaXK/eHHsI.

20. Obm1as xapakTepuCTHKa KOMIJIEKCHBIX COeJUHeHUH. KOMITIeKCOHBI.

21. PaBHOBecHsi B pacTBOpax KOMIUIEKCHBIX coefuHeHUW. KOHCTaHTbl yCTOWYMBOCTU W
HECTOWKOCTH KOMIUIEKCHBIX COe/JUHEeHNM. Y C/IOBHbIE KOHCTaHThl yCTOMYUBOCTH.

22. ByiusiHve pa3/inyHbIX (aKTOPOB Ha IMPOLecC KOMIIeKCo0bpa3oBaHust

23. OKuC/IeHne-BOCCTAHOB/IEHWE KaK OJWH W3 OCHOBHBIX MeTOZ0B XMMHYeCKOro aHalu3a.
OxucnuTenm U BOCCTaHOBUTEJIH, IIPUMEHsIeMble B aHAIMTUYeCKOW XUMUU.

24. OKUC/IUTe/IBHO-BOCCTaHOBUTE/IbHbIE TTOTeHLIUAJIbL. HopwmasbHbie OKUC/IUTE/IbHO-
BOCCTAHOBUTE/IbHbIE —TOTeHL[Maabl. Tabmvija HOpPManbHBIX  OKHUC/IWUTETbHO-BOCCTAHOBUTEIbHBIX
MOTeHI|Ma/loB U  BBIBOABI U3 Hee. 3aBUCUMOCTb MeXAy BeJUYMHAMU  OKUC/IUTE/IbHO-
BOCCTAaHOBUTE/IbHBIX IIOTEHLIAA/IOB W YC/IOBUS, B KOTOPBIX IIPOTeKaeT peakLusl OKUC/IeHUs-
BOCCTaHOBJ/IEHUS.



25. OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE PEaKLMA B AHAJIMTUUECKOW XUMHUU. OKHUC/IATETBHO-
BOCCTaHOBUTe/IbHbIE TI0TeHLMasabl. HarpaBieHue NpoTeKaHWs OKUC/IATE/bHO-BOCCTAHOBUTE/IBHbBIX
peakuuii. YpasHeHnue HepHcra.

26. 'ereporenHoe paBHOBecre. PactBopuMocCTs. [Ipon3BesieHre paCTBOPUMOCTH.

27. YcnoBusi obpa3oBaHusi ocazika. PakTopel, BAMsONMe Ha obOpa3oBaHue ocazgka. CoseBoit
3¢ dekT. BausiHve ofHOMMeHHBIX MOHOB Ha paCTBOPeHUe 0CajJKa.

28. MexaHu3M 00pa30BaHUsi 0CaZKa U YC/IOBUS OCAXKIEHUS.

I[TepeueHb 8ONPOCOB K NPOMeHCymouHol ammecmayuu (3K3ameH)

1. KonnuectBeHHbli  aHanmu3.  Kiaccudukaiyss MeTOZOB — KOJIMYECTBEHHOTO — aHasIu3a.
TpeboBaHus, NpebsiB/isieMble K peakL[isiM B KOJTMYeCTBEHHOM aHasTu3e.

2. Vicrounnky omMOOK KOJMUYECTBEHHOTO aHanv3a. [IpaBW/IBHOCTD U BOCIIPOM3BOJUMOCTD
pe3y/bTaToB KOJIMYeCTBEHHOI'O aHajIu3a.

3. Knaccudmkanysi ommboK KoiMuecTBeHHOro aHamm3a. Cucrematnueckas OIIMOKa, ee
VICTOYHUKHU.

4. CylHOCTb IpaBUMETPUYECKOr0 MeToJa aHanu3a. BecoBas M rpaBumerpuueckas (opma.
TpeboBanus, mpeabsiBisieMble K HUM. DakTopbl, BAUSIONMEe Ha 0Opa3oBaHHEe OCAJKOB M BeCOBBIX
dopm.

5. OcHOBHble oOrepalui TIpaBUMETPUYECKOT0 aHamu3a. TeopeTuueckoe 000CHOBaHMe
OITHMaJIbHBIX YCJIOBUM /IJI1 BECOBOIO ONpe/e/IeHNs BelecTBa.

6. Bu/pl 3arpsisHeHui 0CcaZiKOB. YUeT oTepb MPU 0CaXKJ€HUU U TPOMbIBaHUU.

7. TpeboBanusi K peakLysiM, TIPUMEHSIEMbIM B THUTPUMETPHUUECKOM MeToJle aHaiu3a. Touka
9KBHBAJIEHTHOCTH U CTIOCO0BI ee (PUKCHPOBaHUsI.

8. Knaccudukanys mMeTol0B TUTPUMETPUUECKOTO aHajau3a MO0 TUIY XUMHUECKUX peakLui U
crioco0y TUTPOBaHUsI.

9. CranzaptHble 1 pabourie pacTtBopel. TpebGoBaHMs, TpebsiBisieMble K HUM. HaBecka, B3siTve
HaBeCKu. [IpurorossieHne CcTaH apTHOrO pacTBOpa.

10. Krc/i0THO-OCHOBHBIE MHAMKATOpbl. PYHKLMSA KUCIOTHOCTU. VIOHHO-XpomodopHas Teopust
vH/MKaTopoB. [IpuHImn BbibOpa UHAUKATODA.

11. KucnotHo-ocHOBHOe — TWTpOBaHue. Paboume pactBopsl W cra”zapTHble. Crioco6bl
(UKCHpPOBaHNS KOHEYHOM TOUKW TUTPOBaHUSI.

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

13. Meton  ocaxgenus. OOmjass  xapaktepuctvka. CyIHOCTH MeTofa, TpebOoBaHUS,
rpefibsiB/isieMble K peaklUsM B MeTOJe OCAAUTe/JbHOIO TUTPOBaHWs. TUTpPaHT, yCTaHOBOUHBIE
BelllecTBa.

14. Cnocobbl ¢pUKCHPOBaHUSI TOYKH SKBUBAJIEHTHOCTH B METO/le OCAAWUTEe/bHOTO TUTPOBAHHUS.
Wnpukatope!l (ocajuTesibHble, MeTa/UIOXPOMHBIe, afcopbuyoHHble). VHavkaTopbl. IIpakTHueckoe
IIpUMEeHEeHNe.

15. Metog Mopa u Meton PDosbrapga. XapakTtepucTuka. lIpumMeHeHuwe. [JOCTOMHCTBa W
HeJOCTaTKU.

16. TlepmaHranatoMeTpusi. YpaBHeHUs] peaklyu. TUTpaHT, ycTaHOBOYHbIe BelrjectBa. Criocob
(UKCHMpOBaHUsI TOUKU SKBUBA/IEHTHOCTH. [IpakTHueckoe rpuMeHeHue.

17. ionomeTpusi. YpaBHeHHMsi peakiid. TWTpaHT, yCTaHOBOUHbIE BeIecTBa. VIHAMKATOPEL.
IIpakTHueckoe rpuMeHeHue.

18. buxpoMaromeTpusi. Y paBHeHUs1 peakliud. TUTPaHT, yCTaHOBOUHbBIe BelllecTBa. VIHAMKATOPHI.
IIpakTHueckoe rpuMeHeHue.

19. lHcTpyMeHTanbHble MeTozbl aHanu3a. OOljasg XapakTepucThKa MeTOZ0B aHaiu3a, HX
K/1accuyrKarus, JOCTOUHCTBA U HeJOCTaTKU.

20. Ontuueckue MeTtozbl aHanmu3a. OOmui npuHUMD MeTrofa. Kiaccudwukauysi onTuUuecKux
MeTO/I0B aHa/mM3a. MoJeKy IsSIpHbINA CIIeKTpaibHBIN aHa/M3 B YIbTPadH0oIeTOBOM M BUAUMON 00/1acTH
CIIeKTpa.



21. MeTogp! aficOpOIIMOHHOTO aHamM3a (KOIopuMeTpusi, (POTOKOIOPUMETPHSI, KOJTMUeCTBEeHHBIN
(boToMeTpUUeCKrl aHa/In3).

22. ®otomerprudeckuii aHamm3. OOmijas xapakrepuctuka MeToAa. (OCHOBHBIE — 3aKOHBI
TorJyioljeHusi M wu3nydeHusi. [IpuumHbl HecoOmofeHusi 3akoHOB. TOYHOCTb u3MepeHusi. Bbibop
OITHMMaJIbHBIX YCIOBUH.

7 PekoMmeHpyemas iureparypa
7.1 OcHogHas
1. mmonwroB E.I'. ®usnueckast xumust: yueOHUK. — M.: Akagemus, 2005. — 448c. (30 3K3.)

7.2. [lono/iHumeabHas aumepamypa

2. benmuk B.B. ®u3nueckast ¥ KOJJIOWAHAsE XUMUst: yueOHUK. — M.: Akagemusi, 2005. — 288 c.
(30 9K3.)

3. BacuneeB B.I1. Ananmutnueckast xumusi: yuebuuk. 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 aHA/IMTUYECKOM XWMHU. 3a/jaud M BOMPOCHL yd4eO. mocobue/ mog pen. FO.A.
3ono0toBa. — M.: Beiciuas mikona, 2004. — 412 c. (12 3k3.)

8 IlepeueHb pecypcoB HH()OPMAI[HOHHO-Te/IeKOMMYHUKAIHOHHOM ceTH «IHTepHeT»

Xumyyeckasi Hayka u obpa3oBanume B Poccum [OnektponHbii  pecypc]. — URL:
http://www.chem.msu.su/cgi-bin/tkv.pl

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

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

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

9 MeToauuecKHe yKa3aHusl /I 00y4alOLUXCs 110 0CBOEHHUIO JUCIUTITUHBI

MeTouKa TIperiofiaBaHusl IaHHOW AMCLMITIMHBI TIPEIIoaraeT UYTeHWe JIEKL[WH, MpOoBe/ieHHe
71abopaTOpPHBIX 3aHSITUH, TPYMIIOBLIX 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-
XUMUYECKMX MeTO/I0B aHajim3a: ofmye TeopeTWyecKWe OCHOBBI —aAHAIUTHUECKOW XUMUH,
KaueCTBeHHBIN aHa/u3, KOJMYeCTBeHHbI aHamu3, (U3MKO-XUMHUUECKHe MeTo[bl aHanmu3a. B xoxe
JIeKUWH  CTyJeHTaM  CJiefyeT TIOATOTOBUTh KOHCIIEKThI — JIEKUMH: KpaTKO, CXeMaTH4HO,
TOC/IefIoBaTelbHO  (PUKCUPOBAaTh OCHOBHBIE TI0JIOXKEHUS, BBIBOZBI, (HOPMYIMPOBKH, 0000IIeHMS;
ToMeYaTh Ba)KHbIE MBIC/IH, BBIJE/SITh K/IHOUEBbIE CJI0BA, TEDMHUHBI; NTPOBEPSTh TEPMUHBI, MOHSTHUS C
TIOMOIIIbIO SHLIMK/IONIeWiA, C/I0Bapel, CIpPaBOYHUKOB C BBIMUCHIBAHMEM TOJKOBAaHWNA B TeTpPafb;
0003HaYMTh BOMPOCHI, TEPMHHbBI, MaTepHal, KOTOPbIA BbI3BIBAET TPYAHOCTU, TIOMETHUTh U MOMBITATHCS
HalTU OTBeT B peKoMeH/yeMo# surepaType. Ec/M camMocCTOsiTeIbHO He yZaeTcsi pa3o0paThCs B
Marepuasne, Heob6XoauMo cHOpPMyYJIMPOBAaTh BOMIPOC U 33/aTh TPENoJaBaTel0 Ha KOHCY/IbTALUK, Ha
71ab0paTOPHOM 3aHATUH. Y/IeIUTh BHUMaHWEe TIOHSTUSM, KOTOPble 0003HaueHbI 00sI3aTeIbHBIMU IS
Ka)KI0U TeMbI JUCLIUIIIAHbI

Llespto TIpoBefieHUsT 1TabOPaTOPHBIX 3aHSITUN SIBJIIETCS 3aKPeIUIeHWe TeOPeTUYeCKUX 3HaHUHN
CTY/I€HTOB, TIOJTy9eHHbIX MU B X0/le U3yUeHUs AUCLUTIUTMHBI Ha JIEKLMSIX ¥ CaMOCTOSITe/TbHO. 3aHSTHUS
nabopaTopHOro THUIMA BKJIIOUAIOT B cebsi Crieyole 3Tambl: M3yueHWe TeOpeTHUecKol uacTH
nabopaTopHOU paboThI; KOHCTIEKTUPOBAHKE XO/la BBITIOJTHEHUS 1ab0OpaTOpHOM paboThl U TIPOBeZieHHe
ee JKCIIEPUMEHTA/IbHON YacTH; BBINOJHEHHWe HeoOXOoAMMBIX TpaduKOB; odopMmIeHHe OTdyeTa O
Tpo/ie/laHHOM paboTe; 3aiura abopaTopHoi paboThl. [I/1si MOATOTOBKY K 3aHATHSM /1ab0pPaTOPHOTO


http://www.xumuk.ru/
http://www.sciteclibrary.ru/
https://elementy.ru/
http://www.chem.msu.su/cgi-bin/tkv.pl

TUMA W 3allUThl BBHITIOJTHEHHBIX J1a0OPATOPHBIX PA0OT CTYJEHThI BBITIOJHSIOT TPOPAabOTKY
METO/IUUeCKUX YKa3aHU 110 BBITIOJTHEHUIO TabopaTOpHOU paboThl, yessisi 0cob0e BHUMaHUe LesM U
3a/lauaM, TeOPeTUUYEeCKOW YaCTH U TIOPSAIKY BBIMOHEHUS J1TabopaTOPHON paboThl; KOHCIIEKTHPOBaHHE
HCTOYHUKOB; pPabOTy C KOHCITEKTOM JIEKLIWA, TIPOCMOTP PeKOMEHZYeMOU JIUTepaTyphbl.

B xoze rpynmoBbIX W WHAWBU/Ya/NbHBIX KOHCYJbTal[Uil CTYJEeHTbl HWMEIOT BO3MOXXHOCThb
MOyYUTh KBaMU(ULMPOBAHHYK KOHCYJIbTALMI0 T10 OpraHM3al[id CaMOCTOSITe/IbHOTO YTpaB/IeHUs
COOCTBEHHOU [IeSITeJTbHOCTRI0 Ha OCHOBE aHajM3a WMEIOLerocss y CTyJleHTa OmbiTa 00yueHus,
WCTIO/Tb3YEMBIX YUueOHBIX CTpaTeruii, uepe3 00CYyKIeHWe CHUIBHBIX CTOPOH M OrPaHUYeHWM CTHUIS
yueHHs, a TaKxKe TIOUCK pPecypcoB, TMpeJOCTaB/sieMblX BYy30M /i [OCTW)KEeHHSI HaMeueHHbIX
pe3y/IbTaTOB; /ISl OTpe/iesieHus] TeMbl U MP0b/ieMbl UCCIeIOBAaHUS, BBIMIOTHEHUST MUHU-TTPOEKTOB T10
MUCLIATITUHE, 00CY’>KJeHUsI HayYHbIX TEKCTOB W TEKCTOB CTYZAEHTOB, pellleHusi yueOHBIX 3a/ad, [jIst
MOATOTOBKA K WHTEPAKTHUBHBIM 3aHSTUSIM CEeMHWHApPCKOrO THWIIA, [/ TIOATOTOBKA K KOHTPOJBHBIM
TOUKaM, B TOM UYMCJIe UTOTOBOW; JieTabHO MpopabaThiBaTh BO3HUKAIOIUE TMPOOJEeMHbIE CHUTYal[UH,
OCYIeCTB/ISITb TOUCK BapUaHTOB HX pelleHusi, OrpeJessaTh TpeuMyllecTBa U OrpaHUYeHusi
WCTIONb3YeMbIX CPE/ICTB /I/Isl peIlleHHs IOCTaB/IeHHbIX yueOHBIX 3a/1a4, 00Hapy>KUBaTh HEOOXOMMOCTh
M3MeHeHuUsl CTIoco00B OpraHM3aLy CBoelt paboThl U Ap.

[Tpu U3yueHUM AUCLIMTUIMHBI UCTIONb3YIOTCSI HHTEPAKTUBHBIE METOZbI 00yUYeHus], TaK/e Kak:

1. Jlekuumsi:

— JeKLusi-BU3yaiu3alusi — TioJladya MaTepuasa OCYIIeCTB/sIeTCSl Cpe/CTBaMH TeXHUUeCKUX
cpeACTB 00yueHMs C KpPaTKUM KOMMEHTHPOBAHUEM JEeMOHCTPUPYEMbIX BH3yalbHBIX MaTepUasioB

(mpe3eHTaluit).
2. JlTabopaTopHoe 3aHsTHe:
—TPEeHWHI — MeTo/i OOyueHWss W pa3BUTHSL CIIOCOOHOCTeW K OBJIAJIEHUIO [1eSITe/TbHOCTBIO

TIPOBe/IeHUsT XUMUUECKUX J1abopaToOpHBIX Hcc/iefioBaHUM. MIHTeHCHBHast paboTa BO BpeMsi TPeHUHTa
TIOMOTaeT [JOCTUYb BBICOKMX pe3y/bTaTOB 3a KODOTKMI CpOK, a TMOcC/iefyroljas CHCTeMa Iocje
TPEHUHT'OBOT'O COTIPOBOXKZEeHHsI 00ecrieurBaeT Ha/|eXKHOe 3aKperieHrue MaTeprasa

— pabora B MasbIx rpymmax o0ecreurBaeT AaKTUBHYIO II03HABaTeIbHYH) [esTelbHOCTb
o0yuarouxcsi, rpejycMaTpyUBaeT pacripejiesieHre 00s3aHHOCTeN MeXy HUMH, UCIIOJHUTebHYI0 U
OpraHu3aTOPCKYI MHULMATHUBY, aKTya/aM3alliio, KaK OMNbITa CaMOCTOSITE/IbHOW /1eATe/IbHOCTH, TaK U
COBMECTHOM paboThl 10 BBITIOJIHEHHIO J1abopaTopHBIX paboT, UTO CoriacyeTrcsi C peanvsiMu
nipoeCcCOHABHOM IeATeTbHOCTH Oy IYIIUX CIIeLMaTuCTOB.

10 KypcoBoii npoekT (padora)
BeirosiHeHHe KypcoBOro ripoekTa (paboThl) He MpeAyCMOTPEHO YueOHBIM MJITAHOM.

11 Ilepeuenb uH(OPMALMOHHBIX TEXHOJ/IOTHM, HCHO/Ib3yeMbIX IPH OCYLIeCTBIeHUH
o0pa3oBaTe/ILHOIO MPOIecca Mo JUCHUILINHE, BK/II0Yasl epeyeHb MPOrpaMMHOro odecreueHust
U UH(OpMaIMOHHO-CTIPABOYHbBIX CUCTEM

11.1 Ilepeuenp uUHGPOPMAYUOHHBIX MeEXHO/02UL, UCNO/Ab3yeMbIX NpuU ocyujecme/neHuu
obpazoeamenbHO20 npoyecca

— 37IeKTPOHHBIE 00pa30BaTe/IbHbIe PeCyPChI, TIpe/ICTaBIeHHbIe B I1. 8 paboyeli MporpamMMel;

— HUCII0JIb30BaHUe CJ1ai/i-Tipe3eHTallul;

— VUHTepaKTUBHOe 00IeHNe ¢ 00yJaroMIC U KOHCY/IbTHPOBAHKE TTOCPE/ICTBOM 3/IeKTPOHHOM
TIOYTBI.

11.2 IlepeueHb npozpammHo20 oOecneueHusl, UCNO/Ab3yemMo20 npu ocyujecmeneHuu
obpazosameibHO20 npoyecca
ITpu oCcBOEHUM JUCIUTIMHBI MCIIOJIb3YeTCS IULEH3UOHHOe TIPOrpaMMHOe obecrieueHue:
- omepaluoHHble cucTeMbl Astra Linux (w1 uHasi orepaloOHHasi CUCTeMa, BK/IHOUeHHas B

peecTp 0TeYeCTBEeHHOTO IIPOrPaMMHOT0 0becrieueHus);



- KoMIIeKT o¢ucHbIX nporpamm P-7 Oduc (B cocTaBe TeKCTOBOTO TpOLieCcCOpa, MPOrpaMMbl
paboTbl C 3MeKTPOHHBIMU Tab/HWLIaMH, TPOTPaMMHbIe CPeACTBA peJaKTUPOBAaHUS U
JIeMOHCTPALUU Mpe3eHTaLu);

- [IporpamMma IpOBepKU TeKCTOB Ha IpeMeT 3aUMCTBOBAHUA «AHTUIIArAaT».

11.3 IlTepeuenb uHpOpMayuUOHHO-CNPABOYHBIX CUCTEM

— CIIpaBOYHO-TIpaBoBasi cucteMa KoHcynbTaHT-TuTIOC http://www.consultant.ru/online
— CIIpaBOYHO-TIpaBoBasi cucteMa ['apaHT http://www.garant.ru/online

12 MaTepua/bHO-TEXHUUYECKOe 00ecrieueHHue AUCIUTTHHBI

[l mpoBe/ieHNs1 3aHSITUI JIEKLIMOHHOTO THIIA, TPYNITOBbIX U UHAUBUAYaAIbHBIX KOHCY/bTALIUM,
TEeKYIero KOHTPOJISI ¥ TPOMEXYTOUYHOM aTTecTalldy MCIOJb3yeTcss yueOHas yiabopatopusi 6-502 c
KOMIIIEKTOM yuebHOUM MeOenu. [Ipu rpoBefeHHH 1ab0paTOPHBIX pabOT MCIIOMb3yeTcs JlabopaTopus
aHanmuTHueckoir xumun 6-502 Ha 15 mocaflouHBIX MecT C 00Opy/OBaHHEM; BOZOHArpeBaTelb;
akBaguctTwiisitop [13-44; neub mydenbHas MUMII-10Y; mikad cyxoBo3ayiuneiii IC-80-01 CITY;
CYLLUWIKA, YCTPOMCTBO AJIsA CywlIKHU nocyzbl [13-2000; nimTa 3/1eKTpruyeckasi; MUKPOCKON «Mukmez»;
kKonopumerp K®K-2; Becbl aHamuTHueckue (371eKTpoHHBIE)  BJI-210; Beckl  y1abopaTopHbBIe
(anexktponHbie) AJH-420 CE; uentpudyra naboparopuasi OITH-3M; nipubop HurtpaTomep
noptaTuBHbIA ~ «Hutpa-Tect»; mipubop pH-metp pH-211 ¢ aBTOMaTH4YeCcKoW KaJUOpPOBKOW U
TepMOKOMIeHcaryeld; apeometp LI-19; uHCTpyMeHTH! (TUrenbHbIe LUIILBL, LITIATE/IN, TMHLETHI U AP.)
MaTepuasbl (bUMbTpoBaibHass Oymara, BaTa), slabopaTopHasi mocyzAa (KO/Obl, MUATIETKH, CITUPTOBKH,
LWTMHADSHI U [IP.).

Ilnst camocTosATebHOM paboThl 00YUArOIIMXCST HCIIO/b3yeTcsl KabuHeThl 6-522; 060pyaoBaH
KOMIUTEKTOM ~yueOHOW MeOesmw, JByMsI KOMIIBIOTEPaMH C JOCTYNIOM B  HMH(GOPMALMOHHO-
TeJIEKOMMYHUKALIMOHHYIO ceTb «/HTepHeT» U B 3/7IeKTPOHHYH HWH(OpPMAI[MOHHO-00pa30BaTe/bHYI0
Cpefy OpraHu3aLiu.

[Tpy M3yuyeHWM JUCIMIVIMHBI WUCIIO/b3yeTcsi OubnmvoTreunbiit ¢ong Kamuarl'TY: yueOHUKH,
yueOHbIe 1ocobus, TepuoAnYecKre KypHasbl, 3/IeKTPOHHBIN Pecypc; pa3JaTOuHbIi MaTepHar.
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Jlono/THeHNs U U3MeHeHHs B padoueil mporpaMmme

Jlono/iTHeHWs ¥ UI3MeHeHHsI B paboueii mporpaMme 3a / y4eOHbIi roj
B pabouyio mporpamMmy TO JUCLIMIIIMHE «AHaIUTAYeCKass XUMHS U (U3UKO-XMMUUYECKHE MEeTO/IbI

aHanu3sa» JJisl Haripas/jieHus: oArotoBky 19.03.03 I1pogyKTel MUTaHUs JKUBOTHOTO IPOUCXOXKEHUS

BHOCATCA C/1eAyromiye AOTTOJTHEHWA U U3MEHEHUA:

,HOHOJ'IHGHI/IH 1 U3MeHeHHUs BHeC

(momxHOCTb, ®.1.0., moanuce)
Pabouast mporpamMmMa nepecMoTpeHa U 0/jo0peHa Ha 3ace/laHuu Kadepbl
« » 202 r.
3aBenytomiuii Kageapoit

(moamnuch) (®.1.0.)



