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1. Mestu 1 3a/ja4¥ y4eOHOM JUCHMITTUHBI

Llenbto gaHHOTO Kypca sBIsseTCs  (OPMHUpPOBaHWE CHUCTEMHBIX 3HAaHWHA  0a30BBbIX
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:

— chopMupoBaTh y CTYJEHTOB yMeHHe 00palathCd C XUMHUYECKUMU BeleCTBaMH,
MPOCTEMIIMMU TTPUOOPaMH, TIPOBOAUTH XUMWYECKUH HSKCTIIEPUMEHT, [e/laTh COOTBETCTBYHOL[UE
0000111eHUS U BBIBO/IBI.

— 03HAaKOMWTBH CTY/IEHTOB C MeTOJaMd M METOAWKaMM WCC/Ie[JOBaHW, MPUMEHSIEMBIX TPU
aHazM3e ChIPbsSl ¥ TIPOYKLIMH MTUILeBOM MPOMBIIIJIEHHOCTH.

— chopMHpOBaTh y CTYJIEHTOB YMEHKE OPraHU30BbIBaTh CAMOCTOSITE/IbHYIO PabOTY, MPOBOJUTH
HabJroieHre 3a X0/10M 9KCITIePUMEHTa, TI0/1b30BaThCsl CIIPABOUHBIMU Tab/IMI[aMy ¥ JTUTEPATyPOH.

2. TpeboBaHusI K pe3y/1bTaTaM 0CBOEHHS JUCIIUTIIHHBI

[Mpouecc wW3ydeHusi [AUCLUIUVIMHBI HampaB/eH Ha (opMUpOBaHHE TMPOQecCHOHaTbHON
KOMIIeTeHLUU:

— criocobeH M3yuaTh, aHAM3WPOBATh, UCIIOIH30BaTh OUMOJIOTHYECKHWE OOBEKTHI W TPOLIECCHI,
OCHOBBIBASICb Ha 3aKOHaX M 3aKOHOMEPHOCTSIX MaTeMaTUueCKuX, (PU3UUecKuX, XUMHUUYeCKUX U
OMo/IOrMUeCKUX HayK U uX B3auMocBs3sax (OTIK-1).

[Inanupyembie  pe3ynbTaTbl OCBOEHHS TMPAKTUKHA, COOTHECEHHble C TJIaHUPYeMbIMU
pe3y/bTaTaMH OCBOeHHsI 0Opa3oBaTeIbHOM MTPOTrPaMMBI, TIPe/ICTaB/IeHbI B TAOJIHIIE.

Tabmura — [11anvpyeMble pe3y/bTaTbl 00yUeHHs 110 JUCLIMTUIMHE, COOTHECEHHbIE C YCTaHOBI€HHBIMU
B TIporpaMMe 6akajiaBpyaTa WHAUKATOPaMH JJOCTHXKEeHUST KOMITeTeHLIUH

Koj u HauMeHOBaHMe .
Kop IInanupyemblii pe3yibTaT Kop
KOMITeTeH Haumeropanne HHAuKaTopa 00yueHuUst MoKa3are/s
KOMIIeTeHI[UH AOCTYDKeHM
M 10 AMCLUIUINHE OCBOEHHS
OIIK-1 Criocobex NUA-1onk-1: 3HaeT 3HaTh:
H3yuarhb, OCHOBHbIE 3aKOHBI U - OCHOBHbIE nonsitus, | 3(OIIK-1)1
aHa/M31UpoBarth, 3aKOHOMEPHOCTH TepMUHBI, thopmybl,
WICTI0/Ib30BaTh MaTeMaTHuecKUXx, TIpUMeHsieMble B aHa/JIUTUYeCKON
Ouonormyeckue (bu3nuecKux, XUMUM;
00BEKTHI U XUMHUECKUX U —  Croco0bl BeIpakenus: | 3(OIIK-1)2
TIPOLIECCHI, OUOIOrMUeCcKUX HayK M | KOHIIEHTPALUX PacTBOPOB;
OCHOBBIBAsICh Ha UX B3aUMOCBSI3U. — OCHOBHbIe metozbl | 3(OITK-1)3
3aKOHax U N-20nk.1: YMeer TUTPUMETPUYECKOI O u
3aKOHOMEPHOCTSIX pelaTth rpaBUMeTPUUECKOro aHaIu30B
MaTeMaTHuecKux, npodeccroHanbHbIe — CYIIHOCTb peakuui u | 3(OIIK-1)4
¢busnueckux, 3a/lauM C IpUMeHeHHeM | MPOLIeCCOB,  WCIO/b3yeMbIX B
XUMHYECKUX U OCHOBHBIX 3aKOHOB aHa/IMTUYEeCKON XUMHH;
610I0rUeCKUX MaTeMaTHU4eCKUX, — xumuueckne u ¢usuyeckne | 3(OIIK-1)5
HayK U uX (bu3nUecKux, MeTO/bl oOHapyXeHuUsl,
B3aMMOCBSI35IX XUMHAYECKUX U pasfiesieHrs] ¥ KOHLIeHTPUPOBaHUS
OUOIOrMUeCKUX HAYK. | BEIeCTB;
—  TIPUHLIUITBI u obnactu | 3(OIIK-1)6
WICTI0/1b30BaHUs OCHOBHBIX
METO/I0B XMMHYeCKOro aHaam3a
(xumuueckux, ¢GUINUECKUX U
(bU3UKO-XUMUYECKHX);
— OCHOBHBIE norpemHocty | 3(OIIK-1)7
XUMHAYECKOT0 aHamusa u




Kog,
KOMIIeTeH
117051

HaumMmeHnoBanue
KOMIIeTeHLIUM

Kopa v HauMeHOBaHUe
MHAUKaTopa
JIOCTIDKeHUs

ILtanupyemsblii pe3yabTaT
o0yueHust
0 JUCLUITHHE

Kop
noxasaress
OCBOEHHSA

TIPUHLIUTTBI 0bpaboTku
pe3y/IbTaToB;

— TIpaBWIa 9KCILTyaTalyu
npubopoB U 00oOpy/AOBaHUS,
UCIIO/Ib3YEeMbIX TIPH TIPOBEJIEHUN
aHa/M30B.

3(OIIK-1)8

Ymetn:

—  CaMoCTOATeNbHO paboTaTh C
yueOHOU u CMpaBOYHON
JIUTepaTypou IS peLieHus
TOCTABJIEHHBIX 3a/1aY;

— T10Jb30BaThCsl  peakTHBaMHU,
pacTBOpPUTESIMH,  XUMHYECKOH
NocyJol, 060py10BaHUEM;

— TOTOBHUTh u
CTaHJAPTU3UPOBATh PaCTBOPBI;

— IUIAaHWPOBATh M OCYIIECTBIISTH
XUMHUYECKHUN JKCIIePHUMEHT,
aHaIM3UpOBaTh U
WHTEpIIPeTUPOBaTh  I10/yueHHbIe
pe3yJ/IbTaThl, ¢hopmyrpoBaTh
BBIBO/IBL.

— TIPOTHO3WPOBATh
BO3MOXKHOCTb obpazoBaHust
0Ca/IKOB pu CMeIIVBaHUU
pacTBOpOB o W3BECTHOU
KOHLIEHTpal[ield  pacTBOPEHHBIX
BeIL|eCTB;

— TpaBWIbHO BbIOMpaThb METOZ
aHanmM3a;

— TIPaBUJIBHO TIpe/|CTaB/ISTh
rpadpuuecKuii W pacueTHBIM
Marepuan

— UCIIO/Ib30BaTh  TIOJIyYeHHbIe
3HaHWsA B  NPOo¢eCcCHOHATBEHOU
JleAaTe/IbHOCTH.

— COCTaB/ATH CXeMy aHaju3a,
NPOBOJUTH  KAauyeCTBEHHBIH U
KOJIMYeCTBEHHBIH aHanm3
BeIL|eCTBa.

Y(OIIK-1)1

Y(OIIK-1)2

Y(OIIK-1)3

Y(OIIK-1)4

Y(OIIK-1)5

Y(OIIK-1)6

Y(OIIK-1)7

Y(OIK-1)8

Y(OIIK-1)9

Bnagetsn:

- HaBBIKAM{  BBITTOJTHEHUS
9KCIIEPUMEHTOB 1o
aHaMTHYeCcKOH XUMUHU o
Tpe/|I0)keHHbIM MEeTO/MKaM;

- HaBbIKaMKU paboThl  Ha
000pyZoBaHUM TIPH TIPOBeJEeHHUN
XUMHYECKHX IKCIIepIMEeHTOB;

— HaBBIKAMM  TIPUTOTOBJIEHUS
PacTBOPOB Y WX CTaHZAPTH3allWy;
—  HaBBIKaMM  pacuIM(pOBKH
aHaMTUYeCKUX CUTHAJIOB;

- HaBbIKaMH paboTel C
JIUTEpPaTyPHBIMA HCTOYHUKAMH H
CTIpaBOYHOW  JIUTepaTypbl  TIO
XUMHU.

B(OIK-1)1

B(OIK-1)2

B(OIIK-1)3
B(OIIK-1)4

B(OIIK-1)5




3. MecTo AMCIMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpamMMbl

YueOHast JUCLUIUIMHA «AHaMUTAYeCKass XUMHUS U (U3UMKO-XMMHUECKHe MeTO/bl aHaIM3a»
SIBJISIETCSL IMCLIMTUIMHON 00s13aTe/IbHOM YacTH B CTPYKTYpe 0Opa3oBaTe/bHOM MpOrpamMmal.

4. Copep>xaHue JMCLUI/IMHBI
4.1 Temamuueckuii naaH oucCyunauHbl

3aouHas popma obyueHus

KonrakrtHas pabora
0 BU/IaM yueOHbIX
3aHATHIN

HauvmeHoBaHue pa3feyioB U TeM

3HAHWH 110 JUCLUTTIHE

Bcero yacoB
AyauTOpHBIE 3aHATHUS
CamocrosiTenibHast
pabota
@dopMEBI TEKYIIIEro
KOHTpOJIS
VToroBbIil KOHTPO/BL

Jlexkumu
MIPaKTUYECKKe
3aHSTHSI
JIabopaTopHbie
paboThl

Pa3gen 1. O0uue TeopeTnuecKue
OCHOBBI AHA/ITMTHYECKON XUMHH. Tecr
KauecTBeHHbIN aHA/TH3

134 11 3 - 8 123

Tema 1: BBezieHUe B aHa/IMTUYECKYHO Onpoc,

XUMUIO BBITIO/THEH
newu

3amuTa

saboparop
HOM

27 2 1 - 1 25 paboThI

Tema 2: OCHOBHBIE TOHATUA Orpoc,

aHaJTUTUUECKON XUMHUU. BBITTIO/THEH
neu

3aIuTa

naboparop
HOM

27 2 - - 2 25 paboThI

Tema 3. /JuHamMuueckue paBHOBECUS B Ormpoc,

pacTBOpax BbITIO/THEH
ve u

3aIuTa

naboparop
HOM

29 3 1 - 2 26 paboThl

Tema 4. Trrbl XUMUYeCKUX peakLjui Ompoc,
BBITIO/THEH

ue u
3aIuTa
naboparop
HOM

26 2 - - 2 24 paboThl

Tema 5. PaBHOBecue B reTeporeHHbIX Orpoc,
cucremMax BBITIO/THEH
ve u
3alura
yabopaTop
HOU
25 2 1 - 1 23 paboThl




Pa3pen 2. KosmmuecTBeHHBIN aHA/IN3 81 6 2 - 4 75 Tecr 36

Tema 6: OcHOBHbIe TpebOBaHMS, Onpoc,
TpeJbsiB/IieMble K peaklusiM B BBITIO/IHEH

ve u
KOJ/JIN4eCTBEeHHOM aHaJ/i13e
3aluTa

naboparop

HOU
paboThl,

BBITIOJTHEH
ue

MpakThyec
KHUX

26 1 1 - - 25 3a/laHui

Tema 7: I'paBUMeTpHUYECKUI aHAU3 Onpoc,
BBITIO/THEH

ve u
3amuTa
saboparop
HOU
paboThl,
BBITIO/THEH
ue
MpaKTHyuec
KHX
27 2 - - 2 25 3a/laHuH

Tema 8: TutpuMeTpuuecKrii aHaIn3 Ormpoc,
BBITIOJTHEH

ve u
3amuTa
yabopaTop
HOM
paboThI,
BBIMOJTHEH
ue
TIpaKTU4ecC
KHUX
28 3 1 - 2 25 3af,aHui

Pasgen 3. @Pu3NKO-XHMHYECKHE Onmpoc,

MeTO0/Abl aHA/IN3ad BBITIO/THEH
newu

3amumTa
saboparop
HOM
28 3 1 - 2 25 paboThI

Tema 9: OOujas xapakTepUCTHKA Orpoc,

(bU3MKO-XMMUUYECKMX MeTO/IOB aHa/n3a BBITIO/THEH
ue u

3amumTa
saboparop
HOM
28 3 1 - 2 25 paboThI

JK3aMeH

4=]

Bcero | 252 20 6 - 14 223 9

4.2 CodepxcaHue oucyun/auHbl

Pa3gen 1. O0uye TeopeTHYecKHe 0CHOBBI aHA/IMTHUECKO# xuMud. KauecTBeHHBIH aHA/IN3
Tema 1. BBeieHre B aHA/IUTHUECKYH XMMHUIO

Jlekyus

1. AHanuTryecKas XMMUs Kak Hayka. MeTo/ibl aHa/13a.

2. Otbop npob. [ToaroroBka 06pasLoB K aHAMM3Yy.



3. AHanUTUYeCKU CUTHaI.

OcCHOBHble NOHAMUSI MeMbl: CTPYKTypa COBPEMEHHOW aHaIUTUYeCKOW XUMHH, METOf WU
MeTO/MKa aHa/u3a, KaueCTBeHHbIW, KOTMYEeCTBEHHbIM, CTPYKTYPHBIM, 3JIEeMEHTHbIM, MOJIEKYJISIPHBIN,
¢da3oBbIll aHamM3, XUMHUUecKue, (U3UKO-XUMHUUeckue, ¢usnyeckue U OUOIIOTHYECKHe MeTO/bI
aHasmM3a, OoTOOp TpPOOBbI, TIOATOTOBKAa OOpaslla K aHaiu3y, W3MepeHHe aHaJMTHYeCKOTO CHUTHasa,
cpefHsisi poba, 0TOop cpeHel MpooOkI.

Bonpocbl 015 camoKoHmpos:

1. 3azaur aHATMUTUYECKOW XUMHUU KaK HayKH.

2. Bugel knaccudukauyii XuMAYeCcKOro aHasm3a.

3. MeTtop 1 MeTOAMKa aHa/u3a.

4. OOuWMii 11aH XMMUYEeCKOTO aHaIu3a.

JlabopamopHass paboma. Texuuka Oe3zomacHocTtu. I[IpaBuia paboTbl B XUMHUECKOMH
nabopaTopuu

[TpoBOAUTCS BBOJHBIM MHCTPYKTa)K [0 TexXHUKe 0e30MacHOCTM M TipaBWIaM paboThl B
XUMUYECKOW /1TabopaTOpuM TIPY MCII0/Ib30BaHUU Pa3/TMUHOT0 000PYZOBaHUS, CTYAEHTbI 0()OPMIISIOT
KpaTKUI KOHCITEeKT. 3aTeM ITPOBOUTCS OTPOC.

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

Tema 2. OCHOBHbIE MOHSATHS aHAIMTUYECKON XUMHH.

Jlekyus

1. KauecTBeHHbIV XMMUYECKHW aHa/U3

2. AHanuTUYecKWe peakiuu, TpeOoBaHMSI K HUM. XHUMHUeCKHe TIpU3HAKU aHaTUTHUeCKOU
peakuyn. AHAJIMTUYECKU CUTHAI.

3. PeakTuBBI U peareHThbI.

4. NpenTUdUKaLus UHAWBU/ya/IbHOTO BellleCTBa M aHa/Iu3 CMeCH BellleCTB.

5. Knaccudukaiysi KaTHOHOB M aHUOHOB.

OcCHOBHble NOHAMUsI MeMbl: TPU3HAKA aHaIUTUYEeCKOW peaklM, aHaIUTUYeCKUd OTKIIUK,
WJieHTU(UKaLUs BellecTBa, Crely(uueckde peakTHBbI, TPYIIIOBOM peareHT, CUCTeMaTU4yeCKUl M
OpOOHBIA aHanMM3, aHaaM3 MOKDbIM W CyXWM TMyTeM, CyJb®uaHas ¥ KUCJIOTHO-OCHOBHAs
K/1accuuUKaiysi KaTHOHOB M aHUOHOB, YYBCTBUTE/ILHOCTh PeakL|u, Tipefies1 0OHapy KeHusl.

Bonpocbl 015 camoKoHmpos:

1. TIpy3HaKu aHaIMTUUECKUX peaKLu.

2. Byipl aHa/IMTUYECKUX CUTHAJIOB

3. MOKpbIi1 U CyX0i aHa/Iu3 BellecTBa

4. Kakyie peakTUBBI OTHOCAT K CrieLii(pUUYeCcKrM.

5. CynbpuaHasgd M KHUCIOTHO-OCHOBHAs K/IaCCU(UKaLUsi KaTHOHOB M aHUOHOB. OCHOBHbIE
OTJINYUSL.

6. Xummnueckas xapakTepucTUKa KaTMOHOB [-VI aHanuTUuecKyx rpymnm no KMcJI0THO-OCHOBHOM
Kaccudukalyu. ['pyrnnoBbie peareHThI.

7. Kakuie BeJTMUMHbI XapaKTepH3yOT YYBCTBUTEIbHOCTb aHA/IMTUUYECKOW peakLuu?

8. B Kakux ciydyasiX MOXXHO TIPeJIIOUTUTe/IbHO TIPUMeHeHHWe APOOHOTr0 aHaiu3a, a B KaKuX —
HeoOX0/IUM CHUCTeMaTHUYeCKUi KaueCTBeHHbIN aHamn3?

JlabopamopHas paboma. TlepBasi aHa/MTHUeCKas TPyIIa KaTHOHOB. CHCTeMaTHUYeCKUA XOf
aHasusa

B xopie BbITIONIHEHUsT JTaOOpaTOPHOI PabOThI TIPOBO/IATCS YaCTHBIE PeaKIWii Ha KaTHOHbBI KaJlus,
HaTpyss M aMMOHHSI UM BBINIOJIHAETCS pa3fie/ieHus] CMeCH KaTMOHOB 1 aHaIUTUUeCKOW TpYIIIIbI
CUCTeMaTUYeCKuM X0ZioM aHair3a. OdopmisieTcst OTUer.

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

Tema 3. IluHaMHueCcKHe paBHOBeCHsI B pacTBOpax
Jlekyus
1. 3akoH /IeiCTBYIOIIMX MAacC, T'PaHULIbl €r0 TIPUMEHUMOCTH.



2. Xumuyeckoe  paBHOBecue.  KOHCTaHTa ~ XMMHYeCKOro  paBHOBecusl  (MCTHHHas,
TepMOJMHAMUUeCKasl, KOHLIeHTPalJMOHHas1). Y C/IOBHasi KOHCTaHTa XMMHUYECKOI'0 PaBHOBECHS].

3. CocTosiHMe [MHaMHYeCKUX pPaBHOBECHM B BOJHBIX pacTBopax. PeanbHas M HfeanbHas
cucTeMa.

4. MonsipHasi KOHLIEHTpaLysl U aKTUBHOCTb, KO3()(UI[MEHT aKTHBHOCTH, MOHHAsi CUJla pacTBoOpa.
Biusinve MOHHOM CcU/ibl HA KO3(PULIMEHT aKTUBHOCTH UOHOB.

Jlekyus

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

2. KoHCTaHTbI KUCJIOTHOCTU, OCHOBHOCTU U UX TIOKa3aTeJIy.

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

Jlekyus

1. Bydepusie cuctemsl. BydepHas eMKOCTb.

2. Briunciienure pH 6ydepHbIx cuctem.

3. Ucronp3oBanue OyepHBIX paCTBOPOB B XUMHUECKOM aHaJTH3e.

OcHogHble noHsimusi membl: 0OpaTUMble U HeoOpaTHMble peaklvy, paBHOBeCHasi KOHLIeHTpaLus,
KOHCTaHTa PaBHOBECHs, peajibHasi U WjeajibHasi XUMUUYecKasi CUCTeMa, aKTUBHOCTb, KO3(QQULIMEeHT
aKTMBHOCTH, MOHHAsi CH/Ia PACTBOPA, BOAODPOAHBIN MoKa3aTe/b cpe/ibl, OydepHbie CUCTeMbI

Bonpocbl 0151 cCaMOKOHMpOAA:

1. ®opmynupoBKa 3aKOHa JelCTBYIOLIMX MacC, IPUMEHUTE/IbHO K aHaTMTUUeCKUM PeakL|sIM.

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

3. OtTrMume peajibHOM CUCTEMBI OT Uea/IbHOM.

4. DyeKTpocTaTH4eCKue U XMMUUYeCKre B3auMOZelCTBYUSI KOMIIOHEHTOB, HAXO/SIUXCS B
pactBope.

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

6. Uro xapakrepusyet OydepHyro cucremy?

7. Kak omnpegensiercst 6ydepHasi eMKOCTb pacTBopa?

JlabopamopHas paboma. Bropasi aHa/IMTHUecKasi Tpynnbl KaTHOHOB. CHcTeMaTH4YeCKU#
X0/ aHa/Iu3a

B xope BbinonHeHus s1abopaTopHOW paboThl McciefyeTcs: [eliCTBUe TPYIIOBOrO peareHTa Ha
KaTHOHbl BTOPOM aHaJIUTUYeCKOW TpYIIbl, NMPOBOJAATCS 4YacTHble peaklMd Ha KaTHOHBI CBUHIIA,
cepebpa, PpTYTH, BBLIOJHSAETCS Ppasfie/ieHdsi CMecd KaTMOHOB Il aHanWTUUecKoll Trpymnibl
cUCcTeMaTU4YeCKUM XOZ,0M aHanu3a. [lenatoTcs BbiBoAbl. OdopmisieTcs: oTuerT.

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

Tema 4. Tunbl XUMHUECKUX PeaKkLui

Jlekyus

1. OCHOBHBbI€e THIIbI, UCIOJIb3YEMBIX XUMAUYECKUX PeaKLUH.

2. Peakius Komriekcoobpa3oBanus. OO1jasi XapaKTepUCTUKA KOMITIEKCHBIX COeIMHEeHHH.

3. PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX COeJuHeHWi. [luccouuanusi KOMIIeKCHBIX
coeguHenny. CryrneHyarass JUCCOLMAlLMsl KOMIUIEKCHBIX coeZiMHeHWHA. KOHCTaHTBI yCTOMUMBOCTH U
HECTOWKOCTH KOMIIJIEKCHBIX COe/JMHEHUM. Y C/IOBHbIE KOHCTAHThl yCTOMUUBOCTH.

4. BnusiHMe pa3MMYHbIX (PAaKTOPOB HA MPOLIECC KOMITIEKCOOOpa30BaHMSI.

5. IlpumeHeHMe KOMITJIEKCHBIX COeZJUHEHUI B aHaIM3e.

Jlekyus

1. Oxuc/ieHre-BOCCTaHOB/IEHME KaK OJJMH U3 OCHOBHBIX MeTO/,0B XUMUUeCKOr0 aHa/In3a.

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

3. OKuCIUTeNBbHO-BOCCTaHOBUTE/IbHBIE MOTEeHL1AaIbI. HopwmasnbHbie OKHC/IUTE/IbHO-
BOCCTAHOBUTEJIbHBIE TIOTeHI[asbl. O630p TaO/MUIbI HOPMAbHBIX OKUCUTE/TEHO-BOCCTAaHOBUTETBHBIX
TIOTEHLMAJIOB U BBIBO/bI U3 Hee.

4. 3aBUCMMOCTb MeXAYy BeIMUMHAaMU OKHUC/IMTEeJbHO-BOCCTAHOBUTE/ILHBIX IIOTEHLMANoB U



YCJIOBUS, B KOTOPBIX MPOTEKAaeT peakLysi OKUC/IeHUSI-BOCCTaHOB/IEHUS.

OcHoBHble NoHsIMUsI MeMbl: KOMILJIEKCHbIe COe/JUHeHHs], JIMTaH/bl, KOMIIJIeKCooOpa3oBaTe/ib,
BHYTPEeHHsI1 M BHelIHss c¢epbl, KOOpAWHALMOHHOe UUC/I0, KOHCTaHTa HECTOMKOCTH, KOHCTaHTa
yCTOMYMBOCTH, Xe/aThl, OKUC/IUTENIN, BOCCTAHOBUTEN, OKMC/IeHHast (popma, BOCCTaHOBJIeHHasi (opMa,
CTaH/IapPTHBIN OKUC/IUTEe/IbHO-BOCCTAaHOBUTE/BHBIN TIOTEHLMA/I, METO/, 37IeKTPOHHO-UOHHOTO OaaHca.

Bonpocbl 015 camokoHmposs:

1. Wcnonb3oBaHue peakiyii KOMIJIEKCO0Opa30BaHusl B TIPaKTHKE aHATUTUYeCKON XUMUU.

2. [laliTe ompe/iesieHre TIOHSITUsI «<KOMITZIEKCOOOpa30BaTesib», «/TUraH/».

3. Teopusi KOOpAMHALMOHHBIX COeIMHeHUN BepHepa.

4. PackpoiiTe MOHATHE «XeJaT».

5. lucconuanus KOMIUIEKCHBIX COeZIMHeHWH B BOJHBIX pacTBopax. KoHCTaHTa HeCTOMKOCTH.
KoHcTaHTa yCcTOMUHMBOCTH.

6. XapakTepuCTHKa OCHOBHBIX OKHC/IWTe/Ne M BOCCTAaHOBUTENeW, IPUMEHSIeMBbIX IIpU
MIPOBeJIeHNM aHAIMTUUeCKUX peaKLUH.

7. YpaBHeHue HepHcra.

8. Kak 1o BesiuvHe 3/1eKTPOJHOr0 MOTeHLMala MOXKHO OIpe/ie/IUTh HarpaB/ieHNe MPOTeKaHus
OKMCJINTEeTbHO-BOCCTAHOBUTE/ILHOM peakLvy.

9. Kakue (hakTOphl BAUSIIOT Ha BEJIMUYMHY CTaHJapTHOTO MOTeHLrana?

10. Kak MO>XHO U3MEHHUTb HarpaB/ieHHe OKHUC/IUTEIbHO-BOCCTAHOBUTETbHOM peakiuu?

JlabopamopHasi paboma. Tperbsa aHaIMTHYeCKasi rpynna KaTuoHoB. CHcTeMaTHYeCKHI
X0/ aHa/IU3a

B xope BbinosiHeHUs1 labopaTopHOW paboThI MCCieayeTcsl AelCTBUe TPYIIIOBOTO peareHTa Ha
KaTHOHbI TpeThell aHa/MTHUeCKOW TpPYMIibl, TMPOBOJATCS YaCTHbIe DeaklWii Ha KaTWOHBI Oapwus,
CTPOHLIUSI W Ka/blivis, BBINOMHSAETCS pa3jeneHuss cMecu KathuoHoB III aHanuThueckoil rpynmbl
cucTeMaTUYeCKUM X0Z,0M aHanu3a. lenatoTcs BbiBoAbl. OdopmiseTcs: oTuerT.

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

Tema 5. PapHOoBecue B reTeporeHHbIX CHCTeMax

Jlekyus

1. TeTeporeHHble paBHOBeCHS B aHaTUTUUeCKOW XUMUU.

2. Croco0Obl BBIPayKEHHSI PACTBOPUMOCTH MajIOPACTBOPUMBIX 37IEKTPOJTUTOB.

3. IIpou3BesieHre paCTBOPUMOCTH, COJIeBOH 3 deKT, IpoOHOe OCaKIeHHe.

OcHOBHble nNoHsSIMUsi meMbl: Peakl[Uu OCaKJeHUs, 0CaJiku aMop(dHble U KpUCTa/UIMuecKue,
pacTBOPUMOCTb, TMPOU3BeJeHNe pacTBOPUMOCTH, MaJOpPaCTBOPUMBIN 3/IEKTPOIUT, HaChILL€HHbIN
pacTBOp, OZIHOMMEHHbIN UOH, COJIEBOU 3 deKT, JpobHOe ocaXKIeHHe

Bonpocbl 015 camokoHmpos:

1. Cchopmymnupyiite ycnoBust 00pa30BaHUs U paCTBOPEHUsI 0Ca/IKa.

2. ChopmynupyiiTe rpaBU/IO MPOM3BeleHUs] paCTBOPUMOCTH

3. PacTtBopuMOCTb. CBsi3b MeX/1y TIPOM3Be/jleHeM PaCTBOPUMOCTU U PACTBOPUMOCTHIO.

4. @aKTOpHI, BIUSIIOLIME HAa PACTBOPUMOCThb 3JIEKTPOJIUTA.

5. OObsCHUTEe B/WsSHUE OJHOMMEHHOIO WOHAa HA paCTBOPUMOCTb MaJjiOPAaCTBOPHUMOIO
3/1eKTPOJIMTA.

6. [laliTe omnpe/iesieHre TEPMHHA «COJIeBOU 3P dekT». OOBSICHUTE MEXAHU3M €T0 1eHCTBUS

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

8. UTo MOHUMAIOT T10/] TEPMHHOM «/Ip0OHOE ((hpaKIIMOHUPOBAHHOE) OCAXK/IEHHE».

JlabopamopHass paboma AHa/MM3 CMeCH KaTHOHOB TepBOi, BTOPOW M TpeTbel
AHA/IMTUYeCKHUX IPYIII.

B xoge BbIosiHeHUs1 Jj1abopaTopHOM pPabOTBHI TPOBOAWTCS pasjeneHre KaTtuoHoB I-III
AHAJTMTUYECKUX TPYIIT B BUJIE SKCIIEPUMEHTATbHON KOHTPOBHOM paboThl. OGopMiIsieTcst OTueT.

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

Pa3pen 2. KosimuecTBeHHbIM aHA/IN3



Tema 6. OcHOBHbIe TPe0OBaHHUs, NPebsB/IsAeMble K PeaKIiAM B KO/IMYeCTBEHHOM
aHa/um3e

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 KOJIMUECTBEHHOM aHaJIu3e.

4. VicTouHMKM OMMOOK KOJMUECTBEHHOTO aHam3a. Knaccudukarys ormmboK KOJTMUeCTBeHHOTO
aHasm1sa.

5. TlpencraBnieHre pe3y/bTaTOB aHaau3a. [IpaBU/IBHOCTE U BOCHPOM3BOAUMOCTb pPe3yJIbTaTOB
KOJIMUEeCTBEHHOI'0 aHa/n3a.

OcCHOBHble nOHAMUSI MeMbl: TpPaBUMETPUYECKUW aHaiu3, TUTPUMETPUUEeCKUN aHa/us,
WHCTPYMEHTA/IbHBIM aHa/k3, CjiydaiiHasi omMbKa, cucTeMaTHyeckass OmMOKa, rpy0Oas oOIinOKa,
BOCTIPOM3BO/IMMOCTb, MPaBUILHOCTD, 3HAYall[1ie [UQPHI.

Bonpocbl 0151 CAMOKOHMPOAA:

1. Meto/pbl, npUMeHsieMble B KOJIMUeCTBEHHOM aHaslu3e.

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

3. OumbKy, BO3HMKAIOIIMe TMPH MPOBeJeHUH KOMMUeCTBEHHOro aHaim3a BeilectBa. CriocoObl
VX YCTpaHEeHHUs.

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

Tewma 7. 'paBUMeTpHUYECKHUH aHATU3

Jlekyus

Cy1[HOCTh TPaBUMETPHUYECKOT0 aHasIu3a.

OO6pa3oBaHue 0Ca/IKOB U UX CBOMCTBA.

YcnoBust 06pa3oBaHus KPUCTA/TMYECKUX OCa/IKOB.

YcnoBust 06pa3oBaHusi aMOP(MHBIX 0Ca/IKOB.

Bribop ocaauTesnisi. Pacyer KosimuecTBa ocaiuTelIsl.

BrusiHue MOHOB Ha PaCTBOPUMOCTB 0CaJIKa, COJieprKalliero OAHOMMeHHbIe NOHBI.
. BiiusiHMe 1TOCTOPOHHUX 3JIEKTPOIUTOB HAa PACTBOPUMOCTb.

Jlekyus

1. OcHOBHBIEe Olepalyy rpaBUMeTpUUeCcKOoro aHaansa.

2. TIpuembl 06pabOTKH OCAIKOB.

3. TeopeTtuueckoe 060CHOBaHME ONMTHUMAJILHBIX YCJIOBUM [IjIsi BECOBOTO OTIpejie/ieHusi JAaHHOTO
KOMITOHEHTa.

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

OcHogHble noHsimusi membl: aMmopGHBIN 0CaJ|0K, KPUCTA//TMUeCKUM 0CaJi0K, 0Ca/IuTeb, BeCOBast
(rpaBuMeTpHruecKas) ¢opma, ocaxkiaemasi ¢opMa, HaBeCKa, OKK/IHO3Us, U30MOp(dU3M, JeKaHTal[usl,
0e330/1bHBIN GWIBTP, MyQesbHas Tieub, aHaMTUYeCKWe Bechbl, (pakTop repecuera (aHATUTUUECKON
MHOXXUTE/b).

Bonpocbl 015 camoKoHmpos:

Ha uem OCHOBaH rpaBUMeTpUYeCKH aHaIu3?

MexaHu3M 00pa30BaHus OCa/IKa.

TpeboBaHwus, Mpe/bsB/IsieMbIe K 0CaX/JaeMOU 1 BeCOBOU (hopmam.
TpeboBaHwus, TIpebsIB/IIEMbIE K OCA/IUTEJISIM.

AmopdHbIe ¥ KpUCTa//InyecKre 0CajIkU, YCI0BUS UX OCaXK/eHUS.
Pacuet o6bema ocaguTtesisi. [Touemy Heo6x0aUMO OpaTh U30BITOK OCAUTEIS?
[TepeuriciiiTe OCHOBHBIE 3TAllbl FPaBUMETPUUECKOTO aHa/IM3a.
[TepeuncivTe MPUYMHBI 3arPsI3HEHUST OCaZKa.

Kakuie mpumecH yjasisitoTCsi TIPY MPOKaTMBaHUM 0caziKa?

10. Ha3oBuTe nprieMbl OUMCTKH OCaZIKa OT IIpUMeceH.

11. TIpaBusa paboTbl C aHATUTUUECKUMU BeCaMH.

NOUTAWN

LoONUT W=



JlabopamopHas paboma Onpepenenue cojgepxanus 6apus B BaCl,2H,0

B xope BbINosiHeHUs abopaTopHOi paboThl M3yuaroTcs TMpaBu/ia pabOThI C aHATUTUUYECKUMU
BecaMu, MPOBOJWTCS PacueT MacChl HABECKW M ee B3BelllMBaHWEe Ha aHAaIUTUUeCKUX BecaX, pacueT
KOJIMYeCTBa OCa/UTesisl, TIOBOJSTCS OIepalyu: OCaK[eHHWsl, TPOBEPKU TIOJIHOThI OCaXK/eHUs,
OTJie/IeHMsI 0Cajika OT pacTBopa JieKaHTal[1el, BBICYIIIMBaHUS U C)KUTaHUS 0CaJIKa, 0BeieHUs 0CaiKa
JI0 TIOCTOSITHHOM MacChl, pacueT cofiep)KaHusi Xjopuja Oapus, TIpoBepKa TOUHOCTH OTIpejie/ieHusl.
OdopmsieTcs oTuer.

JlabopamopHas paboma. OnpejeneHne KpUucTa/utu3anuoHHo# Boasl B BaCl,-2H,0

B xoge BbIosHeHUs J1abOpaTOPHON pabOThI TIPOBOAATCS PacyeThl MacChl HAaBECKU U ee
B3BelllMBaHWe, BbICYIIIMBAHWE, B35TONM HaBeCKW B CYIUWIbHOM IIKady /[0 TOCTOSITHHOM Macchl,
BbIUKC/IEHWe CO/lep>KaHUsI BJlaTy, TIPOBepPKa TOUHOCTH orpefesieHusi. OdopmisieTcst OTUer.

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

Tema 8. TurpumeTpuueckuii aHaIn3

Jlekyus

1. CymjHOCTh TUTPUMETPUYECKOT0 MeTo/ia aHaiv3a. OCHOBHbIe [TOHATHS.

2. TpeboBaHus K peakLysivM, IPUMEHSIEMbIM B TUTPUMETPHU.

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

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

5. CrniocoObl BbIpa)keHus1 KOHL|eHTpALUii B TUTPUMETDPUH.

6. Crioco0bI (PMKCHPOBAHUS TOYKH SKBUBA/IEHTHOCTH.

Jlekyus

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

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

3. KpuBble TUTpOBaHUS.

Jlekyus

1. MeTo/pI OCaXkieHUsT ¥ KOMIIeKcooOpa3oBanust. OO1jas xapakreprctiuka. CyIIIHOCTh MeTO/1a,
TpeboBaHusl, TIpebsiBIisieMble K peakL[isiM B MeTO/ie 0CaJUTe/TbHOIO TUTPOBaHUS.

2. Crioco0bI (hMKCHUPOBaHUS TOYKH SKBUBA/IEHTHOCTH.

3. UHpukaropel, TIpUMeHsieMble B MeTOJe OCaXJeHUss U KOMIlieKcooOpa3oBaHue
(ocamuTenbHBIE, METAIJIOXPOMHBIE, a/ICOPOLIMOHHBIE).

4. Meton Mopa.

5. Metog ®onbrapaa.

Jlekyus

1. YcnoBus npoBe/jeHNsI OKAC/IUTETbHO-BOCCTAHOBUTE/ILHOTO TUTPOBaHUs. TpeboBaHwMs,
rpe/ibsiB/isieMble K peakL{ysIM.

2. Buzibl OKUC/IUTEIbHO-BOCCTAHOBUTE/IBHOTO TUTPOBAHUS.

3. OKUC/IUTe/IbHO-BOCCTaHOBUTE/IbHbIE UH/IMKATOPBI.

4. Tlepmanranarometpusi. OO1Iiast XapakTepruCTHKa MeTo/a. [IpurorossieHre v XpaHeHWe
pabouero pacTBopa 1 ero CTaHZapTU3aLysl.

5.Monometpusi. OO1iast XapakTepuUCTHKA METOA.

Jlekyus

1. Mlonometpus. O611jas XapakTepyCTHKa MeTOZa.

2. YcoBus TIpOBe/ieHUs1 TUTPOBaHUSI.

3. IlpuroTtoBneHwe paboumx pacTBOPOB M WX CTaHAAPTH3alMsA. Y CTAHOBJIEHHWE TOYKH
9KBUBA/IEHTHOCTH.

4. KpuBble OKHC/IUTETHHO-BOCCTAHOBUTEILHOTO THUTPOBAHUS, OLIMOKH, WX TPOUCXOXKAEHHUS,
pacuet, yCTpaHeHue.



OcHo8Hble noHAMUs meMbl: MOJISIPHAsl KOHL|eHTpaLysl, MOJIIpHasi KOHL|eHTpaLysl SKBUBAJIEHTa,
TUTP, TUTPAHT, aHA/UT, MOMPaBOUHBIA KO3(QULIMEeHT, TOUKa 3KBUBAJIEHTHOCTH, pabouuii pacTBop,
CTaH/IapTHBIN pacTBOp, CTaHJAPTU3AL[Usl pacTBOpa, THUTPOBaHWE, IPSMOe TUTPOBaHWe, OOpaTHOe
TUTPOBaHWe, TUTPOBaHUE 3aMeCTUTe/Is, a/IMKBOTA, OKWUC/IUTEe/IbHO-BOCCTAHOBUTE/IbHbIE WHWKATOPBI,
KHCJIOTHO-OCHOBHBIE WH/IMKATOPBI, 0Ca/INTeTbHbIe, META/TIOXPOMHBIE, a[ICOPOLIMOHHBIE NHAWKATOPBI.

Bonpocbl 015 camokoHmpons

1. CymHoCTh TUTPUMETPUYECKOI0 MeTO/ia aHa/In3a.

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

3. B ueM 3ak/r0uaeTcs CyLU[HOCTh MPSIMOT0, 0OpaTHOTO U 3aMeCTUTeTbHOTO TUTPOBAHUS?

4. Kak paccuuTaTth MacCy HaBeCKH, HeOOXOAWMYIO [is TPUTOTOBJIEHUS] M3BECTHOrO oObema
pacTBOpa, UCII0/Ib3yeMOr0 /IJIsl aHa/Iu3a.

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

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

7. Uto Takoe craHfapTHOe BelrjecTBO? Kakum TpeOOBaHUSIM OHO [O/DKHO Y/OBIETBOPSITH?
Kakue craHzjapTHble BelljeCTBa OTHOCATCS K ITIePBUYHBIM, a KaKre KO BTOPUYHbIM?

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

9. CywmHOCTb MEeTOZJ0B KUCIOTHO-OCHOBHOTO TUTPOBaHMSI.

10. Yto Takoe KpuBas TUTPOBAHUS, CKAYOK TUTPOBAHUSA?

11. O6mBsicHUTe PUUMHY W3MeHeHUs OKPaCKW KUCIOTHO-OCHOBHBIX UH/MKATOPOB.

12. CyHoCTb MeToza peflOKCUMeTPUH.

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

14. PacuyeT 5KBMBa/IeHTHOW MacCChl IIPU OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLIHsX.

15. KpuBble OKHUC/IMTE/NBHO-BOCCTAHOBUTEIBHOIO TUTPOBaHusl. DakTopbl, BIWSAIOLIUE Ha
Be/IMYMHY CKayvKa.

16. Kakumu criocobamMu MOKHO 3aMKCHUPOBAaTb KOHEUYHYIO TOUKY THUTPOBaHUs B MeTOJaxX
OKMCJIEHUSI-BOCCTAHOBJIEHUS ?

17. TloueMy Henb3s NPUrOTOBUTH CTaHJAPTHBIM PAacTBOP IepMaHraHaTa Kajiusi MO TOYHOMH
HaBecke?

18. Kakue craHzapTHble BeljecTBa INPUMEHSIOT [l YCTaHOB/JEHWS TOUHOM KOHLIEHTpaLWH
pacTBopa IepMaHraHaTa Kaaus?

19. TToueMy nepmMaHraHaTOMeTpUYeCKOe TUTPOBaHUE MPOBOJST, KaK NPaBUIIO, B KUCJION cpefie?

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

21. Kakue BelljecTBa onpezessitoT UOLOMETPUUeCKU MeTO0M 3aMelljeHus1?

22. CyuHOCTb METO/0B 0CaZUTeIbHOI0 TUTPOBAHUS.

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

24. VIHOWKaToOpbl METO/0B OCaXKIeHUS.

JlabopamopHas paboma. Onipejie/ieHue COiep)KaHusI I{eI0ued B pacTBopax

B xoge BoimonHeHust 1abopaTopHO# PabOTHI IPOBOASATCS PacueThl U TIPUTOTOB/IEHNE PACTBOPOB
TeTpabopaTa HaTpus U COSTHOM KUCJIOThI, TIPOBOJUTCS CTaHJapTH3al|si pacTBOPA COJITHOW KHUC/IOTHI U
KOHTPOJIbHBIE OIpefie/IeHHs: COZiep)kaHue Ie/I0Yd B pacTBOpe, COZepkaHue TMAPOKCUZA HaTpus U
kKapboHaTta HaTpusi TIPU WX COBMECTHOM TIPHUCYTCTBUM. BBIUMC/SIOTCS pe3y/bTaTbl MCIBITAaHUMH,
CPaBHUBAKOTCS C UCTUHHBIM 3HaueHueM. Opopm/iseTcs OTuer.

JlabopamopHas paboma. ApreHToMeTpHsA

B xope BbImosHeHUs 1ab0paToOpHOM pabOTHI MPOBOASATCS pacueThl U MPUTOTOB/IEHWE PacTBOpa
xjiopuzia cepebpa, TPOBOAMUTCS CTaHJApTH3al[Usi pacTBOpa COJISTHOM KUCIOThl W KOHTPOJIbHbIE
oTipeZie/ieHusi: COZlep)KaHWe IIesoud B PACTBOpe, COJep)KaHWe THPOKCHIA HaTpusi U KapOoHarta
HaTpus MPU UX COBMECTHOM TNPUCYTCTBUU. BBIUMC/IAIOTCSA pe3y/bTaThl UCIbITAHWN, CPABHUBAIOTCS C
VCTUHHBIM 3HaueHueM. OdopmiisieTcst OTuer.

[IpuroroBneHve pacTBOpOB X/I0pY/Ja HaTpUs. Y CTaHOBJIeHWEe TUTPa U HOPMaJabHOCTU pacTBOpa
HUTpara cepebpa. UHauBHyansHasi KOHTposibHast paboTa (Metog Mopa).

OmnpezeneHve HOPMalbHOCTH pOJaHWJA amMMOHUs. MHAuWBUAyasbHasi KOHTpoOJibHas pabora



(Metop @osnbrapaa).

JlabopamopHas paboma. IlepMaHraHaToMeTpus

[TpuroToB/ieHWe pacTBOpa OKCajiaTa HATpWs, YCTaHOB/IEHWe TWUTpPAa W HOPMa/IbHOCTH
riepMaHraHaTta Kanusi. VIHauBUyaibHasi KOHTposbHast pabora. [TocTpoeHre KpUBBIX TUTPOBAHMUS.

JlabopamopHas paboma. Vlogomerpus

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

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

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

Tema 9. O011as xapakTepucTrKa (PU3NKO-XUMHUUYECKHUX MEeTO/IOB aHaIn3a

Jlekyus

1. ®usuKo-xuMHUueckue (MHCTpyMeHTa/bHble) MeTOZbI aHanu3a. Knaccudukaiys, 0CTOMHCTBA
Y HeJJOCTaTKHU.

2. DNIeKTPOXUMHUYeCKHe MeTo/bl aHam3a. O01jasi XxapakTepuCTHKa.

3. CriocoObI MOTEHIIMOMEeTPUUECKOT0 aHa/In3a.

4. CrieKTpOCKOIMYeCcKre MeTO/bl aHa/u3a.

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

6. PedppakTomMeTprUeCKU aHa/Iu3.

7. Xpomarorpadusi.

OcHogHble noHAMUSL meMbl: TIOTEHLJUOMeTPUUYeCKOe TUTpPOBaHWe, 3/IeKTPOZ, CpaBHEeHU,
VH/IMKaTOPHBIN 3/1eKTPO/l, MOHOMeTpHusi, 3akKoH byrepa-J/lambepTa-bepa, ortuueckast TyiOTHOCTb, 3aKOH
a[fJUTUBHOCTH, TI0Ka3aTesib TpejioM/IeHus, copbeHT, copbaT, Xxpomarorpad, Tra30KUIKOCTHasI
xpomarorpadusi, ”ToHooOMeHHasi xpomartorpadusi, BpeMsi yjepKaHusl.

Bonpocbl 015 caMOKOHMpoAs:

1. Ha yem oCcHOBaHbI IOTEHLIMOMeTpHUYEeCKre MeTO/Ibl aHanm3a’?

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

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

4. Ilpm Kakux YC/IOBUSIX BO3MOXKEH aHaiu3 CMeCu BellecTB MeTOZOM MOJIeKYJISIpHO-
a/1cOpOIMOHHOTO aHaM3a B YIbTPahHoIeTOBOM U BUAMMOM 00/1aCTsSX CrieKTpa.

5. Kakuie pUUKHBI 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 M3MepeHUM [0Ka3aTesisi
TIpeJIOMJIEHUSI.

8 Urto Takoe copbuus, azcop6ims, abcopbuumsa? [laliTe KpaTKyl0 XapaKTePUCTUKY Ka)KJOMY
SIBJICHUIO.

9. Uto Ha3biBatoT copbeHToM U copbaTom?

10. YUro ucrons3yroT 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 faHHbIe MOXXHO TTOJTyUHTh IPU ee 00paboTKe U aHain3e?

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

JlabopamopHas paboma. ®OTOK0/10pUMeTPHUSA

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

Jlaboparopnasi pabora. Xpomarorpadus

[ToaroTroBka XxpoMarorpauueckux I/acTUH. XpomarorpadrpoBaHyie CTaHZAPTHBIX PaCTBOPOB
Y1 KOHTPOJIBHOTO pacTBOpa.

JlabopaTopHasi pabora. PeppakTomerpus

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



Jlumepamypa: [1], [2], [4]
5 YueOHo-MeTOANMYECKOE 00ecieueHHeE /ISl CAMOCTOATETbHOM PadoThl 00yUarOIUXCA
5.1 BHeayoumopHas camocmosimesibHasi paboma cnyoeHmoes

B menom BHeayuTOpHas caMoCToOsTe/IbHast paboTa CTy/jeHTa NPy M3yYeHWH Kypca BKJTFOUaeT B
cebs crenytoye BU/bI pabor:

— npopaboTKa (M3yueHne) MaTepraioB JIEKIUH;

— yTeHHe U NpopaboTKa peKOMeH/J0BaHHOW OCHOBHOM U [IOTIOJIHUTE/TbHOM JINTepaTyphl;

— MO/JITOTOBKA K 71a00pPaTOPHBIM 3aHSTHSIM;

— MOMCK U TIpopaboTKa MaTepuasnoB u3 IHTepHeT-pecypCcoB, HAyUHBIX ITyO/IMKaLIHiA;

— IMO/IFOTOBKA K 3a1uTe 1ab0paTOPHBIX padoT;

— TMOJTrOTOBKA K TEeKyllleMy M UTOroBOMY (MPOMEXXYTOYHAasl aTTecTalysl) KOHTPO/IIO 3HaHUM 10
JUCLIMIUIVHE.

OcHOBHasi [JI0/isi  CaMOCTOSITeNIbHOM pPabOoThl CTYZEHTOB TIPDUXOAMUTCS HA TIOATOTOBKY K
nabopaTtopHbIM paboTaM M MX 3alUTe, TeMaTHKa KOTOPBIX ITOJTHOCTBIO OXBAaTbIBAET CO/lepiKaHHUe
Kypca. CamocrosTresnpHass paboTa MO TMOATrOTOBKe K JabopaTopHbIM paboTaM W HX 3alluTe
Tnipe/iriosiaraeT yMeHve paboTaTh ¢ MepBUYHON MH(OpMaLei.

CamocmosimenbHasi paboma no pasoesny 1:

PaGota C KOHCITIEKTOM JIeKI[MM W DPEKOMEH/OBAaHHOW JMTepaTypoi (OCHOBHas U
JIOTIOJIHUATE/TbHAs).

[ToaroroBka MarepuasoB K KOHTPOJILHOMY OMPOCY TI0 H3yuYeHHBIM TeMaM, 1a00paTOpPHBIM
3aHSITUSIM, TeCTOBBIM NTPOBePKaM 3HaHUH, 3al{uTe jlabopaTOpHbIX paboT, AUanoraM C Tpero/jaBaTesiemM
Y yYaCTHUKaMM MPOBEPKU 3HAHUU [1ePBOr0 JYCLIMIUVIMHAPHOIO paszesa.

CamocmosimenbHasi paboma no pasoesny 2:

PaGota C KOHCITIEKTOM JIeKI[MM W DPEKOMEH/OBAaHHOW JMTepaTypoi (OCHOBHas U
JIOTIOJIHUATE/TbHAs).

[ToaroroBka MarepuasoB K KOHTPOJILHOMY OMPOCY TI0 H3yuYeHHBIM TeMaM, 1a00paTOpPHBIM
3aHSITUSIM, TeCTOBBIM NTPOBePKaM 3HaHUH, 3al{uTe labopaTOpHBIX paboT, AUanoraM C mpero/jaBaTesiemM
Y yYaCTHUKaMM MPOBEPKU 3HAHUM BTOPOI'0 AUCLIIIJIMHAPHOTO paszerna.

CamocmosimenbHasi paboma no pasoesny 3:

PaGota C KOHCIIEKTOM JIeKI[MM W DPEKOMEH/JOBAaHHOW JMTepaTypoi (OCHOBHas U
JIOTIOJIHUATE/TbHAs).

[ToaroroBka MarepuasoB K KOHTPOJILHOMY OMPOCY TI0 H3yuYeHHBIM TeMaM, 1a00paTOpPHBIM
3aHSITUSIM, TeCTOBBIM NTPOBePKaM 3HaHUH, 3al{uTe labopaTOpHbIX paboT, AUanoraM C mpero/jaBaTesiemM
Yl yUaCTHUKaMM MMPOBEPKU 3HAHUM TpPeTbero JUCLMIVIMHAPHOIO paszera.

6 ®oH/] OLIEHOYHBIX CPEJCTB /IS MPOBeIeHUs MPOME)XYTOUHOMN aTTeCTal[uH 00yUYaroIUXCA
Mo JUCHUILINHE

®oH/| OLIEHOUHBIX CPEJCTB [/ MPOBeJeHUs] TTPOMEXYTOUHOW aTTeCTal[ui OO0yuaroI[uXCs TI0
JVCLIUIINHE «AHalMWTHUecKass XUMUs W (HU3UKO-XUMUYeCKWe MeTO/bl aHaau3a» IIpeJCTaB/lieH B
TIPUJIO’KEHUH K paboueli porpaMMe JUCIMIUIMHBI U BK/TFOUaeT B Ce0st:

— TepeueHb KOMIIETEHLIMM C yKa3aHWeM STaroB UX (OPMUPOBAHHs B MPOLIECCE OCBOEHUS
oOpa3oBaTe/bHOM MPOrpaMMBbl;



— OIMCaHMe T0Kasaresell U KpuUTepueB OLeHMBAHWS KOMIIeTeHLIMH Ha pas/MuHbIX 3Tarnax HUx
(opMrpoOBaHusl, ONKCaHKe IIKal OLleHUBaHMS;

— TUTIOBBIE KOHTPOJIbHBIE 3a/IaHUsI UM MaTeprasibl, He0OXOAUMBbIe /sl OLeHKH 3HaHW, YMeHHH,
HaBbIKOB U (WU/IM) OMbITA [|eTeIbHOCTH, XapaKTepU3YHOLIUX 3Tarbl (POPMUPOBaHKUSI KOMIIETEHLIUM;

— MeTOoJMuYecKre Marepuarbl, Ofpeje/sioliyde TMpoLeAypbl OLeHWBAaHUSl 3HAHWW, YMeEHMWH,
HaBbIKOB U (WU/IM) OMbITA [|eATeIbHOCTH, XapaKTepU3YHOLIUX 3Tarbl (POPMUPOBaHKUS KOMIIETEHLIUN.

BOHPOCBI AJIA IIPpOBEJeHUA l'[pOME)KYTO'-IHOﬁ dTTeCTAIlUMM 110 JUCHHUII/IUHE

ITepeueHb 8oONpocos K npomedxcymouHoli ammecmayuu (3auem)

1. CrpyKTypa COBpeMeHHOU aHaIMTUYeCKOU XUMUU. OCHOBHbBIE ITOHATHS.

2. MeToj ¥ MeTO/IMKa aHain3a. XapaKTepuCTUKa XMMUUeCKUX U (PU3UKO-XUMHUYECKUX METO/0B
aHanr3a. JloCTOMHCTBA ¥ HeJOCTaTKU MeTO/I0B.

3. AHanuTHYecKUe peakl[MM U TpeOOBaHUs, IpUMeHsieMble K HUM. AHa/IUTHYeCKre peareHThl U
peakTHBbl. CHCTeMaTHYeCKUi 1 IpOOHBIN aHAIH3.

4. AHanuTuueckud curHan. VaeHTudukanmss MHAMBUYaJbHOTO BeLeCTBA M aHalIu3 CMeCH
BellecTB. MeTobI pa3zje/ieHrst U KOHLIeHTPUPOBaHUSI.

5. KucnoTHo-ocHOBHas Ki1accu(uKalysi KaTHOHOB M aHUOHOB.

6. [lepBas anHamMTMYeckass rpymna KathoHOB. YacTHble peakumy. CHCTeMaTU4eCKUM XOJ
aHavsa.

7. Bropast aHanATHyecKas rpyIia KaTUOHOB. JleliCTBHe IPyNIOBOrO peareHTa.

8. Pa3zeneHuie cMecu KaTUOHOB BTOPOU aHAaIMTUUECKOM TPYIIIIbI.

9. TpeTbs aHa/mMTHUeCKas rpymnmna. YacTHble peakiuy. ['pynIoBou peareHr.

10. Pa3penenre cMecy KaTUOHOB TpeTel aHA/IMTUUECKOM TPYMITbI.

11. 3aKOH [eMCTBYIOIMX MacC B aHA/IMTUYECKOW XMMUHU. ['paHu1ibl ero IpUMeHNMOCTH.

12. Xvmryeckoe  paBHOBeche.  KoHCTaHTa  XMMHUYeCcKoro  paBHOBecus  (MCTHHHas,
TepMOZMHAMUWYeCKasl, KOHL|eHTPALjUOHHas). Y CJIOBHasi KOHCTaHTa XUMHUYeCKOI'0 PaBHOBECHS].

13. CocTosiHMe CUBbHBIX 3/1eKTPOIUTOB. MoJisipHast KOHLIEHTpaLWsl ¥ aKTUBHOCTb, KO3((ULIEeHT
aKTUBHOCTH

14. VlonHas cusia pacTBopa. BivissHue MOHHOM Cuibl Ha KO3((ULIMEeHT aKTUBHOCTH MOHOB.

15. [IpymeHeHre KHUCIOTHO-OCHOBHBIX peakluii B AaHaJUTUYeCKOM XuUMUU. Kuwiotel u
OCHOBaHHUSl C TOUKMU 3pEHUsI TEOPUM 3JIEKTPOJMTUYECKOW [JUCCOLMAlMM W C TMO3ULMHA TeopuH
bpencrenga u Jloypu.

16. CunbHble u cnabble 31eKTpouThl. CTeneHb M KOHCTaHTa Auccoruanuu. CmeljeHre HOHHBIX
PaBHOBECHH.

17. BogopofHblii TokasaTesnb cpefbl. KoHCTaHTa MOHM3aLMu BoJbl. VIOHHOe Tpou3BefieHue
BOZbl. BrusiHre pH Ha npoTekaHye aHa/IMTUYEeCKUX PeakLUi.

18. Bydepnbie cuctembl. Mexanusm OydepHoro felictBus. [IpumeHeHue O0ydepHbIX CHUCTEM B
XUMHUYEeCKOM aHau3e. bydepHas eMKOCTb.

19. OcHOBHBIe  THUMBI, MCMHOMb3yeMbIX  XUMHUYECKMX  peakLUi:  KUCJIOTHO-OCHOBHBIE,
OKHC/TUTETbHO-BOCCTaHOBUTEIbHBIE, KOMIT/IEKCOOOpAa30BaHMsl, OCaXKAEHHS.

20. O611jas XapaKTeprUCTHKa KOMIUIEKCHBIX COeIMHeHH . KOMIIIEKCOHBI.

21. PaBHOBecHss B pacTBOpax KOMIUIEKCHBIX COoeZMHeHWH. KOHCTaHTBl yCTOWYMBOCTA H
HECTOWKOCTH KOMIIJIEKCHBIX COe/JUHEHMI. Y C/IOBHbIE KOHCTAHThl yCTOMYUBOCTH.

22. BnusiHve pa3nMuHbIX (AaKTOPOB Ha MPOLeCC KOMITJIEKCOOOpa30BaHUS

23. OKuC/IeHre-BOCCTaHOB/IeHe KaK OJIMH K3 OCHOBHBIX METO/0B XMMHWYeCKOro aHasusa.
Oxkuc/MTeM U BOCCTaHOBUTEIH, [IPUMeHsieMble B aHa/IMTUYEeCKOM XUMUH.

24. OKUC/IUTe/IBHO-BOCCTAHOBUTE/IbHbIE IIOTeHLIUAJIBL. HopwmasnbHblie OKUCJIUTEJILHO-
BOCCTAHOBUTE/IbHbIE TOTeHLManbl. Tabmvija HOpPMalbHBIX OKHUC/IWUTETbHO-BOCCTAHOBUTEIbHBIX
NOTEHLIMa/IoB Y BBIBOJABI K3 Hee. 3aBUCHMOCTb MeXKJy Be/IMUYMHAMU  OKHUC/IUTE/IbHO-
BOCCTAHOBUTE/IbHBIX IIOTEHLMA/IOB M YC/IOBUS, B KOTOPBIX IIPOTeKaeT peakLusl OKUC/IeHUs-
BOCCTaHOBJIEHUS.



25. OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE PEaKLMA B aHAJIUTUUECKOW XUMUU. OKHUC/IATETBHO-
BOCCTaHOBHWTe/IbHbIE TI0TeHLMasbl. HarpaBieHue NpoTeKaHUs OKUC/IATE/bHO-BOCCTAHOBUTE/IBHbBIX
peakuuii. YpaBHeHue HepHcra.

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

27. YcnoBusi obpa3oBaHusi ocazska. PakTopel, BausomMe Ha obpa3oBaHue ocazka. CoseBoi
3¢ dekT. BausiHve ofHOMMeHHBIX MOHOB Ha paCTBOPeHUe OCajKa.

28. MexaHu3M 00pa30BaHMs 0Ca/IKa M yCJIOBUS OCAXK/I€HMSI.

ITepeueHb 8onpocos K npomedcymouHol ammecmayuu (3K3ameH)

1. KonnuectBeHHblii  aHanu3.  Kiaccugukanusi  MeTOZOB — KOJIMYECTBEHHOIO — aHasIu3a.
TpeboBaHnwusi, Ipe/IbsIB/IsieMble K PeakL[|siM B KOJTMUECTBEHHOM aHasIM3e.

2. VcTouHWKK OIIMOOK KOJIMUeCTBEHHOTO aHaiv3a. [IpaBU/IbHOCT W BOCIPOM3BOJUMOCTh
pe3yJIbTaTOB KOJIMYeCTBEHHOI'0 aHa/In3a.

3. Knaccudukaimss owmmboK KoauuecTBeHHOro aHanu3a. Cucremathyeckas oiubka, ee
VICTOYHUKU.

4. CylHOCTh TpaBUMETPUYECKOr0 MeTo/a aHaiu3a. BecoBass W rpaBuMeTpuueckas ¢opma.
TpeboBanus, npenbsiBasieMble K HAM. PakTopbl, BAUSIOLe Ha 00pa30BaHHE OCAJKOB M BECOBBIX
dbopm.

5. OCHOBHBIE OMepalyy TI'PaBUMETPUYECKOro aHaau3a. TeopeTnueckoe 00OCHOBaHUE
OINTHMMaJbHBIX YCI0BUH /IJIS1 BECOBOTO OMpe/e/IeHNs] BellecTBa.

6. Buppl 3arpsisHeHuN 0CaZiKOB. YUeT I0Tepb NPU 0CaXKJ€HUU U ITPOMbIBaHUU.

7. TpeboBaHUsl K peakiusM, TMPUMEHsieMbIM B TUTPUMeTPUUECKOM MeToJie aHanu3a. Touka
5KBHUBAJIEHTHOCTH U CTIOCOOBI ee PUKCHPOBAHHUSI.

8. Knaccugukaiysi MeTofioB TUTPUMETPHUYECKOT0 aHaiv3a 10 TUIY XUMUYEeCKUX peakLud U
crocofy TUTPOBaHMSI.

9. CranyapTHbie U paboure pactBophl. TpeboBaHus, TipeabsBisieMble K HUM. HaBecka, B3siTue
HaBeckd. [Ipurorosnenue craHzapTHOrO pacTBopa.

10. KucioTHO-0CHOBHBIe MHAMKATOpbl. DyHKIMSA KUCIOTHOCTU. VIOHHO-XpoMogopHasi Teopust
WH/MKaTOpoB. [IpuHIuNI BEIOOpa MHAMKATOPA.

11. KucsioTHO-oCHOBHOe  TUTpoBaHue. Paboune pactBopel W cTaHfapTHble. CriocoObl
(UKCMpOBaHUsI KOHEUHOM TOUKU TUTPOBAHUSI.

12. KpuBble TUTPOBaHMS MO MeTOAy HeWTpanv3auuy. CKauoK TUTPOBaHUS U (DaKTOpbI Ha HEro
BJIVAIOLLINC.

13. Metog, ocaxzaenus. OOmiasgs xapaktepuctvka. Cyl[HOCTb MeToza, TpeboBaHus,
npebsiB/IsieMble K peaklUWsM B MeTOZle OCaZUTe/bHOrO0 TWUTPOBAaHUSA. TUTpaHT, yCTaHOBOYHbIE
Bell[eCTBa.

14. Cnoco6bl ¢UKCUPOBaHUSI TOUKM SKBUBAJEHTHOCTH B METOZle OCa[UTe/IbHOIO TUTPOBAHUSI.
Wngukatopel (ocaguTenbHbIe, MeTA/UIOXPOMHBIE, afcopOruoHHbIe). VHAvKaTtopbl. IIpakThueckoe
IIpYUMeHeHue.

15. Metog, Mopa u Mertopn Possrapga. Xapakrtepuctuka. IIpumeHeHue. [JOCTOMHCTBA U
HeZl0CTaTKU.

16. TlepmaHranatoMeTpusi. YpaBHeHUs] peakUuH. TUTpaHT, ycTaHOBOYHbIe BemjectBa. Criocob
(hMKCUPOBaHUsI TOUKU SKBUBA/IEHTHOCTHU. [IpakTHUecKoe prMeHeHue.

17. logjomeTpusi. YpaBHeHMsi peakUuu. TWUTPaHT, yCTAaHOBOUHBIE BeleCTBA. VIHUKAaTOpBI.
ITpakTHUeckoe npUMeHeHue.

18. buxpomaromeTpus. YpaBHeHuUs peakjuu. TUTpaHT, yCTaHOBOYHbIe BellecTBa. VIHAUKATOPEL.
ITpakTHUeckoe npUMeHeHue.

19. lncTpymeHTansHble MeTOZbI aHanmm3a. OOijas XapakTepuCTHKAa MeTO/OB aHaimM3a, WX
K/laccr(pYKaLus, JOCTOUHCTBA U HeJOCTaTKU.

20. OnTrueckue MeTozbl aHamu3a. OOumi mpuHIMn Metoza. Kiaccudbukaiusi onTHYecKUx
MeTO/|0B aHanm3a. MoJieKy IspHbIN ClleKTpaibHbIi aHalu3 B yabTpaduoaeToBOM 1 BUANMON 06/1acTH
CIexTpa.



21. MeTogp! aficOpPOIIMOHHOTO aHamM3a (KOIopuMeTpusi, (POTOKOIOPUMETPHSI, KOJTMUeCTBEHHBIN
(hoToMeTpUUeCKrl aHa/n3).

22. ®otomerprudeckuii aHamm3. OOmias xapakrepuctuka MeTofa. OCHOBHBIE — 3aKOHBI
roryioljeHusi M wu3nydeHusi. [IpuumHbl HecoOmofeHuss 3akoHOB. TOYHOCTH u3MepeHusi. Bribop
OITHMaJIbHBIX YCIOBUH.
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9 MeToanueckue yKa3aHus /1A 00y4arOI[UXCSA 10 0CBOEHHIO JUCLUTIMHBI

MertozvKa Tiperno/iaBaHus [AHHOW AMCLMIUVIMHBI TpeArosiaraeT uTeHWe JIeKLWH, NpoBefieHre
nabopaTOPHBIX 3aHSTHM, TPYMIOBBIX U WHAWBUYAIbHBIX KOHCY/bTAL[UM IO OTAeIbHBIM BOIPOCaM
mucuuriiveel.  [IpegycmoTpeHa camocrosiTensHasi paboTa CTYAEHTOB, a TakkKe TPOXOXKIEHHe
aTTeCTALMOHHBIX UCIIBLITAHUH TPOMEXXYTOUHOM aTTeCcTal[|uu.

Ha nekiusix paccMaTpuBarOTCsl Takhe Ba)kKHble pasfiesibl aHaJUTUYeCKONH XMMHUM U (PU3MKO-
XUMUYECKMX METOZIOB aHaiv3a: oOlue TeopeTUUeCcKHWe OCHOBBI —aHAJUTUYECKOW XUMUH,
KauyeCTBEeHHbIN aHaau3, KOIWYeCTBEHHbIM aHaau3, (PU3MKO-XMMUYeCKHe MeTo/bl aHanv3a. B xopne
JIEKLMHA  CTy/leHTaM C/lelyeT TIOATOTOBUTb  KOHCIHEKThI  JIeKLJUM: KpaTKO, CXeMaTU4HO,
ToC/IefloBaTeNlbHO  (PMKCHUPOBAaTh OCHOBHBIE II0JIOXKEHUS, BBIBOZBI, (HOPMYIMPOBKH, 0000IIeHNs;
TIOMeYaTh Ba)KHbIe MBIC/IH, BBIJE/ISITh K/HOUeBble CJI0Ba, TEPMUHBI; TIPOBEPSTh T€PMHHbI, TTOHSATHUS C
TIOMOLLbI0 SHLMK/IONE UM, C0Bapel, CIPaBOYHWKOB C BBINKMCbIBAHHMEM TOJIKOBAaHUM B TeTpajpb;
0003HaUUTb BOTIPOCHI, TEPMUHBI, MaTepHasl, KOTOPbIM BbI3bIBAET TPY/JHOCTH, TIOMETUTD U MOMBITATbCS
HaliTH OTBET B DPeKOMeHAyeMoul smreparype. Eci camocTrosiTesbHO He yZaeTcss pa3o0paThCs B
MaTepuasie, Heo6x0[uM0o CPOpPMyIHMPOBaTH BOMIPOC W 3a/aTh Tpero/iaBaTet0 Ha KOHCY/bTal[uH, Ha
71ab0paTOPHOM 3aHATHH. Y/IeWTh BHUMaHWe TMOHSATHUSM, KOTOpble 0003HaueHbI 00s13aTebHBIMH ISt
KaXK/I0M TeMbl AUCLIUTTUHBI

Llespto TipoBesieHMsT 1TabOPAaTOPHBIX 3aHATUN SIB/ISIETCS 3aKpeIuieHWe TeOpeTUYeCKHUX 3HaHWHN
CTY/ZI€HTOB, TI0JlyUeHHbIX UMM B XOZle U3yUeHUs! AUCLMIIIMHBI Ha JIEKLIUAX U CAMOCTOSATETbHO. 3aHATUS
71abOpaToOpHOTO TWIA BK/IOYAIOT B Ce0s C/ieAyrolfye JTamlbl: H3yueHWe TeopeTHUeCKOW YacTh
nabopaTopHO# paboThbl; KOHCTIEKTUPOBAaHKE X0/a BBITIOJIHEHHs labopaTopHOM paboThl U MpOBeZieHre
ee OSKCIIEPMMEHTa/lbHOM 4YacTH; BBINOJHEeHHe HeoOXoAuMBIX TpadukoB; odopmieHHe OT4deTa O
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Tpo/ie/laHHOM paboTe; 3aiura abopaTopHoi paboThl. [I/1si MOATOTOBKY K 3aHATHSM J1ab0paTOPHOTO
TWMA W 3al[UThl BBITIOJIHEHHBIX JIaOOPAaTOPHBIX pabOT CTYAEHTHI BBITIOJHSIOT TPOPAOOTKY
MeTO/IMUeCKMX YKa3aHHUU I10 BBIO/THEHHIO 1abopaTopHOW paboThl, yaensss 0coboe BHUMaHHe LeJisiM 1
3ajlayaM, TeOPeTUUeCKOW YacTH Y TOPSI/IKY BBIMOJIHEHHS 1abopaTOpHOM paboThl; KOHCIIEKTUPOBaHKUE
VCTOUHHKOB; paboTy C KOHCTIEKTOM JIEKL[HH, TIPOCMOTP PeKOMEeH/TyeMOM JINTepaTyphl.

B Xoze TpymroBbIX W WHAWBUAYATBHBIX KOHCY/bTAllMi CTYAEHTHI HWMEHT BO3MOXKHOCTh
TIOYYNTh KBATM(PUIMPOBAHHYIO KOHCY/BTAI[MI0 10 OPraHM3aljid CaMOCTOSITENbHOTO YIIpaBJIeHUs!
COOCTBEHHOW JIeiTe/IbHOCTBI0O HAa OCHOBE aHa/lM3a HMEIOIIerocss y CTy/eHTa OIbiTa 00yueHus,
UCII0/Ib3yeMbIX yueOHBIX CTpaTeruii, yepe3 00Cy/eHWe CUIBbHBIX CTOPOH W OTPAaHUYEHWH CTUIS
yUeHHsl, a TakKXKe TIIOWCK pPeCypCOB, TpPeJOCTaB/IsEMbIX BY30M /I [JOCTWKEHHSI HaMeUYeHHbIX
pe3yJIbTaToB; [jisl OTIpeJie/ieHrsl TeMbl ¥ TIPO0IeMbl UCC/IeZJ0BaHUsI, BBITIOTHEHUSI MUHU-TIPOEKTOB T10
JVCLIUIIHE, 00CY)X/IeH!sl HayuHbIX TEKCTOB M TEKCTOB CTY/EHTOB, pellleHus yueOHBIX 3ajad, [Jis
TIOATOTOBKM K HMHTEPAaKTMBHBIM 3aHATHSIM CEMHUHApPCKOTO THWIA, /IS TOJTOTOBKM K KOHTPOJIBHBIM
TOYKAM, B TOM UHCJie UTOTOBOH; JieTallbHO TipopabaThiBaTh BO3HUKAKOI[He TPOOIeMHbIe CUTYyalUH,
OCYIIEeCTB/IATH TIOMCK BAapUAaHTOB MX peIIeHHs, OMpeeNsiTh IpPerMyIlecTBa W OTrpaHUUeHHs
WCII0/Tb3yEeMBIX CPEZICTB /I/Is PelleHus TOCTaB/IeHHbIX YUeOHbIX 3a/1au, 0OHapy>KUBaTh HEOOXOAUMOCTb
M3MeHeHHs CTIOCOO0B OpraHu3ary CBoei paboThI U JIp.

[Tpu u3yveHnU AUCIUTIIMHBI UCIO/b3YIOTCS MHTEPAKTUBHBIE METO/[bI 00YUeHUs], TAKKe KaK:

1. Jlekums:

— JIeKIWsI-BU3ya/u3alsi — ToZiaya MaTepuaja OCYIeCTB/SeTCS CPeJCTBAMH TeXHUYECKHX
cpeicTB 00y4yeHUs] C KPaTKMM KOMMEHTHDOBAHWEM JEeMOHCTPHUPYEMbBIX BH3ya/lbHBIX MaTepHasioB
(mpe3eHTaLyif).

2. JlTabopatopHoe 3aHsITHe:

—TPEHUHT — MeTOoZ, OOy4YeHUs] U pa3BUTUS CIIOCOOHOCTEH K OBJIQIEHUIO JIeATeIbHOCTBIO
TIPOBeJieHHsT XMMHUYeCKUX /1abopaTopHBIX McciefoBaHuid. VIHTeHCHBHas paboTa BO BpeMsi TPEHUHTA
TIOMOTraeT [OCTUYb BBICOKMX pe3y/bTaTOB 3a KOPOTKWM CpPOK, a TOC/efylomjas CHCTeMa Iocuie
TPEHUHTOBOTO COTIPOBO’KZAEHHS 00ecrieurBaeT Ha/|e)KHOe 3aKperyieHre MaTepHraa

— pabora B MasbIx rpymmnax o0ecreurdBaeT aKTUBHYIO TI03HABaTebHYH [esTeJbHOCTb
o0yyJaroImuyxcsi, peAycMaTpyBaeT pacripeZiesieHre 0053aHHOCTeN MeXXAy HUMH, WUCTIOJHUTENbHYIO0 U
OpraHM3aTOPCKYI0 WHHLMATHBY, aKTya/M3al[{i0, KaK OIMbITa CaMOCTOSITe/IbHOW [IeSITeIbHOCTH, TaK U
COBMECTHOM pabOoThl T10 BBITIOJIHEHUIO J1IabOpaTOpPHBIX pPabOT, UYTO COTJIACyeTcsi C peausMu
npo¢hecCHOHATbHOM [iedATeTbHOCTH Oy JyIIMX CIIeldaIiCTOB.

10 KypcogBoii npoekT (pabota)
BhbinonHeHre KypcoBoro mpoekTa (paboThl) He ITPeyCMOTPEHO YUeOHBIM MJIaHOM.

11 Ilepeuenb UH(OPMALMOHHBIX TEXHOJ/IOTHM, HCHO/Ib3yeMbIX IPH OCYILIeCTBIeHUH
00pa3oBaTe/ILHOIO MPOIecca Mo AUCHHIUINHE, BK/II0OUasi NepeuyeHb MPOrPpaMMHOI0 odecredyeHus
U UH(OpMaIMOHHO-CTIPABOYHbBIX CUCTEM

11.1 IlepeueHb uHPOPMAYUOHHBIX MeXHO/A02UL, UCNO/Ab3yeMbIX NpuU ocyujecmeneHuu
obpazosameibHO20 npoyecca

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

— MCII0JIb30BaHue C1al/I-Tipe3eHTaLui;

— WHTepaKTUBHOe 00I1jeHre C 00yJaroUMHIC U 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:



- omepaluoHHble cucTeMbl Astra Linux (w1 vHasi onepalMoOHHasi CHUCTeMa, BK/IIOUeHHas B
peecTp 0TeueCTBEHHOI'0 TIPOrPaMMHOT0 obecrieueH s );

- KoMIIeKT o¢ucHbIX rporpamm P-7 Oduc (B cocTaBe TEKCTOBOTO TPOL[eCCOPA, NMTPOrpaMMbI
paboTbl C S7eKTPOHHBIMU Tab/WIAMK, TIPOTPAMMHBIE Cpe/CTBa peJaKTUPOBaHUSI U
JIeMOHCTPALMU Mpe3eHTaLuk);

- IporpamMMma IpOBepKH TeKCTOB Ha IpeJMeT 3aMMCTBOBaHUS « AHTUIIarAaT».

11.3 IlepeueHb uHPOPMAYUOHHO-CNPABOUYHDBIX CUCMEM
— CripaBoyYHO-TNpaBoBasi cucteMa KoHcynbrauT-nmtoc http://www.consultant.ru/online
— cripaBOYHO-TpaBoBasi cucrema ["apaHT http://www.garant.ru/online

12 MaTepI/laﬂbHO-TeXHl/l‘-IQCKOQ odecrieueHue AUCIUITI/IUHBbI

11 mpoBe/ieHys1 3aHSATUM JIEKLIMOHHOTO TUIA, TPYNIOBLIX U UHVBU/YaTbHbIX KOHCY/IbTALUM,
TEKYI[er0 KOHTPOJISI W TPOMEXYTOUHOHM aTTeCTalluyd WCTo/b3yeTcs yuebHasi maboparopusi 6-502 c
KOoMIieKToM ydyeOHON MebGenmu. Ilpu mipoBeieHUH 1ab0paTOpHBIX pabOT UCIOJb3yeTcs: JlabopaTopus
aHamTUueckold xumuu 6-502 Ha 15 mocafjouHbIX MecT ¢ 000py/0BaHMEM; BOZOHAarpeBaTesib;
akBaguctTuasaTop [13-44; neus mydensHas MUMII-10Y; mkad cyxoso3aymnbii [IIC-80-01 CITY;
CYLLWJIKA, YCTPOUCTBO AJid CylIK nocygel I13-2000; nmauTa sneKTpudeckast; MUKPOCKoN «MUKMe[»;
konopumerp K®K-2; Beckl aHanuTuhyeckue (371eKTpoHHbie) BJI-210; Becbl  y1abopaTopHbie
(anexktponnsie) AJH-420 CE; eHTpudyra naboparophasi OITH-3M; nipubop HuTtpaTtomep
nopTatuBHbI  «Hutpa-tect»; mnpubop pH-metrp pH-211 ¢ aBTOMaTHyeckoil KanuOpOBKOW U
TepMOKOMIleHcarel; apeometp LI-19; MHCTpymMeHTH! (THUre/ibHbIe LUIILBI, ITIAaTeIN, TMHLIETHI U JP.)
MaTepuasbl (huUnbTpoBasbHas Oymara, BaTa), slabopaTopHasi ocyzAa (KO/Obl, MUATIETKH, CTTMPTOBKH,
LUIUH/PBI U [IP.).

[nsi camocTosiTesIbHOM paboThl 00yYaroLUXCsi UCTOb3yeTcsi KabuHeTbl 6-522; 06opyoBaH
KOMIUTEKTOM ~yueOHOW MeOesw, JByMsI KOMIIbIOTEPaMH C [JOCTYIOM B HMH(OPMAaLMOHHO-
Te/IeKOMMYHUKALIMOHHYIO ceTb «V/IHTepHeT» W B 3JIEKTPOHHYH WH(OPMaLMOHHO-00pa30BaTe/bHYO
CpeZfy OpraHu3aLiu.

[Mpy u3yueHUM AUCLUIUIMHBI UCIONb3yeTcs O6ubmuoteunsii GoHa Kamuatl'TY: yueGHUKH,
yuebHbIe mocobusi, mepruoAnyYecKrie KypHasbl, 3/IeKTPOHHBIN Pecypc; pa3aTOuHbIi MaTepHar.
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Jlono/THeHNs U U3MeHeHNs B pabdoueii mporpaMmme

Jlono/THeHNs U U3MeHeHHsA B padoueil mporpamMme 3a / y4eOHbIN roj,

B pabouyio mporpamMMmy 1O JUCLIMIIIMHE «AHaIUTAYeCKass XUMHS M (U3UKO-XMMUUYECKHE MEeTO/IbI

aHanu3a» [ HanpaeieHus mnoArotoBkd 19.03.01 «buoTexHo/OrMs» BHOCATCS  C/lefyrOLue
JIOTIOJIHEHHUS ¥ U3MEHEeHUS:

,Z[OHOJ'IHGHI/ISI 1 U3MeHeHHs BHeC

(momxHOCTB, @.1.0., moanuce)
Pabouast mporpamMmMa nepecMoTpeHa 1 0/j00peHa Ha 3aceflaHuu Kadepbl
«__» 202__r.
3aBeayromuii Kadepoit

(mogmnucek) (®.1.0.)



