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1. INTAHUPYEMBIE PE3YJIbTATBI OB YUEHUS 11O JUCHUIIJIMHE

[Ipouecc n3yueHus: AUCUUIIIMHBI HAIIpaBieH Ha (OpMHUpPOBaAHHUE CIAEAYIOUINX KOMITETEHIUI:

dopmHpyeMble KOMITETEHIHN

Ne | Kox kommereniuy |

Kommerenmus

TpeOGoBaHuUs K pe3yIbTaramMm 00yIeHHS

O6menpodeccnoHabHBIC

1

OIIK-3

I'oTroBHOCTE
HCII0JIb30BaTh 3HAHUS O
CTPOCHUU BEIIECTBA,
IIPUPOJIE XUMUUYECKON
CBSI3U B Pa3IMUHBIX
KJIaccaxX XUMHUYECKHX
COEUHEHNN IS
TIOHMMAHHS CBOMCTB
MaTepuaioB U
MEXaHU3Ma XHMHUCCKHIX
MIPOIIECCOB,
MIPOTEKAIOIIHNX B
OKpY’KaroIIeM MUpPE

B pe3ynbTare 0cBO€HHS TUCUUITIMHBI
00y4aroIUIiCs TOTKEH

3Harb:

— OCHOBHBIC TIOHSITHS, 3aKOHBI, IPUPOIY H
CYIIIHOCTD SIBJICHUH U MPOLIECCOB, JISKAIIUX B
OCHOBE XMMHYECKHUX M (PHU3UKO-XUMUICCKUX
METOJIOB aHaJIN3a; OCHOBHBIE MOJIOKECHHUSI,
Jiexalire B OCHOBE BBIOOpa METO/a aHallu3a 1
CXeMbl aHaJln3a.

Ymern:

— BBINOJTHATH OCHOBHBIE XUMHUYECKUE OTIEPAIIHH;
BBIOMpATh METO/] aHAIM3A JUIS 3a/laHHOM
AQHATMTHYECKOM 3a/1a41 U OLICHUBATh
BO3MOKHOCTh KaXK/I0T0 METO/Ia aHAJIH3a;
paboTaTh Ha AHATUTUYECKUX YCTAaHOBKAX U
prUOOpax; BBITOJHATH KAYeCTBCHHBIN
KOJIMYECTBEHHBII aHAIN3 XUMHUYECKUMH WU
(U3UKO-XMMUYIECKUMH METOIaMH; PACCUUTHIBATH
KOHIIEHTPALUU PACTBOPOB PA3IUYHBIX
COCIMHEHUH, CTPOUTH KPUBBIC THTPOBAHUS,
MHTEPIIPETUPOBATH PE3yNbTaThl aHAIN3A.
Baapern:

— METOAMKaMH MPOBEICHUS UCCIETOBAHUI C
MTOMOIIBI0 XHUMHYECKUX H COBPEMEHHBIX
(U3UKO-XUMHYECKUX METOIO0B, METOJIaMU
00pabOoTKHM Pe3yNbTaTOB, MOTYYCHUS
HeoOXoauMoi nH(pOpMaLUU AJIs
UACHTH(DHUKAITIY XUMUYIECKIX COCTUHCHHUI;,
MpHEeMaMHU MOMCKA HEOOXOAUMBIX TAHHBIX C
HCIIO0JIb30BaHUEM OMOIHOTEYHBIX (DOHIOB U
HNHTepHeT-pecypcoB.

2. MECTO JUCIUILIAHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Coz[epxcaHI/Ie HepBOﬁ HJaCcTu AHUCHUITIIINHBI (2 CeMeCTp) OCHOBBIBACTCA MU ABJIACTCA JIOTHUYCCKUM
MPOAOJDKCHUEM CICAYIOIUX TUCHHUIIIINH!

Ne

HanmenoBanme TUCIMTUIMHBI (MOJTYJIS)

Maremartuka

OO6m1ast 1 HeOpraHUYECKask XUMHUS

ConepxaHre BTOPOW YacTH AUCIUIUIMHBI (5 CEMeCTp) OCHOBBIBACTCS U SBJISIETCS] JIOTHYECKUM
MPOAOJKEHUEM CIEAYIOIINX JUCLUIUINH:




Ne HaumenoBanue nUCUMIUIUHBI (MOJTYJIS)

Martemartuka

duzuka

Opranunueckasi XuMust

O61ua;1 N HCOpPraHU4CCKasA XUMMA

duznueckass XuMusa

OB WIN|F

KOJ'IJ'IOI/II[Haﬂ XHUMMUA

Coz[epxcaHHe AUCHUIUIMHBL CIIYXXUT OCHOBOM AJI U3YYCHUA CICAYIOIUX OUCIHUILINH

Ne HaumenoBanue qUCHUIUIMHBL (MOTYJIs)

O6111a;1 XUMHYCCKas TEXHOJIOTUA

2 Hayuno-nccienoBarensckas pabora

3. OPBEM JIMCHUIIVIMHbI

O0m1as TpyI0EMKOCTh JTUCITUILTNHEI cocTaBisier 8 3ad. enuaumil, _288 gacos.

Bun yuebHoit paboTbl Bcero Cemectp Cemectp
4acoB No 2 Ne 5
OO61mas TpyA0eMKOCTh AUCHUIUINHBI, 4ac 288 180 108
KontakTHas pa6oTa (ayiuTOpHbIE 119 68 51
3aHATHSA), B T.4.:
JICKIINH 34 17 17
nabopaTopHbIe 85 51 34
MIPaKTUYECKHE 0 0 0
CaMocTosiTeIbHAs1 paboTa CTY1EHTOB, 169 112 57
B TOM 4HCJIE:
KypcoBoii mpoexr - -
Kypcosast pabota - - -
PacuerHo-Tpaduueckoe 3aganne 18 18 -
NunuBuyanbHOE JOMaNIHEE 3a1aHUE - - -
pyeue 6uovl camocmosmenvuol 115 58 57
pabomuol
dopma NpOMEKYTOUHON aTTeCTallun 36 36
(3aueT, PK3aMeH) (Ox3amen) 30

4. COAEP/ KAHUE JUCHUIIJIMHBI

4.1 HammeHoBaHHe TeM, UX CO/Iep:KaHUE U 00beM

Kypc 1 Cemectp 2

HaumenoBanue pasnena
(kpaTkoe coJiep>KaHue)

No /1t

OObeM Ha TeMAaTHYECKUH pa3fen
0 BU/IaM y4eOHOU Harpy3KH,

qgac
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1. Brezenue B aHanmuTHyecKyro Xxumuto. KauectBeHHbI aHanmm3. OCHOBBI TUTPUMETPHH.

[Mpenmer ananutuyaeckoit xumun. Knaccuduxkarms
MeTooB a"Hainn3a. KauecTBeHHBIN aHamM3. MeToab!
KOJIMYECTBEHHOT0 aHaym3a. PaBHOBecue B
TOMOT€HHBIX CHUCTEMAaX: 3aKOH JAEHCTBYIOILIMX Macc,
rpaHuiibl mpuMeHuMocTd. KoHncTanTta paBHOBeCHSI.
Teopusi CUIBHBIX ANIEKTPOIUTOB: HOHHAS CHUJIA,
AKTHBHOCTH, KOA(PHUIIMEHT aKTUBHOCTH, (hopMyIa
JHebas-Xrokkensa. OcHOBbI TUTpUMETPUH. CrIOCOOBI
BBIPQKEHUS KOHIICHTPALIMU PacTBOpA: MOJISIpHAs,
HOpMaJIbHAsl, TUTP, TUTP 10 ONPEIENIEMOMY
BEILIECTBY, MONPABOYHBINA KO3()(DUIIMEHT

11

2. KucinoTHO-OCHOBHOE TUTPOBaHUE (METO/1 HEHTpaIu3alu

CymHocTs MeToaa HelTpanu3aunun. KpuBeix
TUTpoBaHuA. Bei6op Gpopmyin ans pacuer pH.
KucnoTHO-0CHOBHBIE MHANKATOPHI, BBIOOD
MHIMKATOpa.

14

3. OKUCTHUTETBHO-BOCCTAHOBUTENLHOE TUTPOBAHKE (METO PEIOKCUMETPHH ).

Knaccu¢uxarms MeTo0B peoKCUMETPHUHL.
CyIHOCTE IEpMaHraHaTOMETPUU, HOAOMETPUH,
xpomaTtomerpuu. KprBble TUTPOBaHUS, PEOKC
VHJIUKaTOPBI.

15

4. KOMHJ’ICKCOHOM@TPI/IH. OCHOBBI T'paBUMCTPUUYCCKOI'O aHAJIA

3a.

OcHOBBI KOMILJIEKCOHOMETPHSL. KOMITIIEKCOHBI.
Crnioco0Obl TUTPOBaHUS B KOMIUIEKCOHOMETPHHU.
Meranonnaukaropsl. TeopeTndeckiue OCHOBBI
ocaxeHus. OCHOBBI TPaBUMETPHYECKOTO aHAIN3A

18

HUTOI'O:

17 - o1

58

Kypc 3 Cemectp 5

Ne i/t

O0Bem Ha TeMaTHYeCKUi
paszzen 1o BuaaM yuyeOHOn

Harpy3KkH, 4ac

HaumenoBanue paznena
(kpaTkoe coJiep:kaHue)

Jlexnun
[IpakTnueckue
3aHATHUS
JlaboparopHbie
3aHATUS

CaMoCTOSITENb-
Has pabora

5. Beenenue B CIICKTPOCKOITHUIO. Onruueckue MCTObI aHAJIN3a.

Beenenne 8 DXMA. Knaccudukarust METO10B
cniektpockonuu. CIEeKTp U ero XapakTePUCTHKHU.
CymiHocTh B3aUMOJIEHCTBUS BEIIECTBA C
AJIEKTPOMArHUTHBIM M3JTydeHreM. OCHOBBI
aTOMHOM U MOJIEKYJIIPHON CHIEKTPOCKOIHUU.
Cnexrpodoromerpusi. ATOMHO-aOCOpOITMOHHAS
cnektpockonusi (AAC), aTOMHO-OMUCCUOHHAS
cnekrpockonus (ADC), TIOMIUHECIICHIINS.

14

Ocnosbl UK-cniekTpockonuu, AMP-
CHEKTPOCKONUH, pepakTOMETPUH, TEPMUUECKOTO

13




ananu3a, PCA

7. XpomaTorpapuaecKkue METOIbI aHAIN3A.

Knaccudukanms xpomarorpaguueckux METOI0B
aHanu3a. CyIlHOCTh pa3/ieeHus BEILIECTB B
xpomarorpaduu. CylHOCTb SIBICHUH B
a0COPOIMOHHOM Ta30BOA, TA30-KHUIKOCTHOM,
YKUJIKOCTHOM XpoMaTorpapuu, 0COOCHHOCTH 3 - 9 15
BBICOKOX(DPEKTUBHOM KUIKOCTHOU XpomaTorpaduu.
OCHOBBI OYMa)KHOM, TOHKOCJIOHHOM,
xpomatorpapun. CynHoCTs HOHOOOMEHHON
xpomarorpaduu.

8. DIEKTPOXUMHUUECKUE METO/IbI aHAIIN3A.

Knaccudukaryst a1eKTpoXuMHYECKAX METOIOB
aHaim3a. CyIHOCTh OTCHIIMOMETPHYECKUX
MeTo/10B aHam3a. OCHOBBI aMIIEPOMETPUYECKUX
METOJIOB aHAIN3a. AMIIEPOMETPHYECKOE
tuTpoBaHue. CyIIHOCTD BOJIIBTAMIIEPOMETPUIECKHX 3 - 9 15
MeTO/10B aHanmu3a. OCHOBBI KOH/TyKTOMETPUYECKUX
MeTo/10B aHanm3a. CyIIHOCTh KYJIOHOMETPHYECKHX
METO/IOB aHAJIN3a.

HUTOI'O: 17 - 34 o7

4.2. Conep:xkaHue NPaAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI
[TpakTuyeckue (ceMUHApCKUE) 3aHATUS yIeOHBIM TUIAHOM HE MPEyCMOTPEHBI.

4.3. Coaep:xanue JJaGOpaTOPHBIX 3aHATHH

Ne HanmenoBanue Tema 1abopaToOpHOIO 3aHATHS K-Bo K-Bo
n/n pazziena IUCUMILUIUHBI YacoB | 9acoB
CPC
cemectp Ne2
1 | Beenenue B BBogHoe 3austue 2
AQHAJIMTUYECKYIO XUMHIO. | KauecTBEHHBI aHAJIN3 CMECH KATUOHOB 2
KauecTBeHnblii anams. KauecTBeHHBIN aHaINM3 CMECH aHHOHOB 2 8
OCHOBBI THTPHMETPHH. KadecTBeHHEIN aHAIN3 CMECH KaTHOHOB U 2
aHMOHOB
2 | KuciiorHo-ocHOBHOE [IpuroroBneHne TUTPOBAHHOIO PacTBOPA 6
TUTpOBaHUE (METOA LIEJI0YU M YCTaHOBKA €ro TUTpa
HEUTpaTU3aInin ) Ornpenenenue cofepKaHusi aMMHaKa B COJISIX 5
aMMOHHS CITOCOOOM 00paTHOTO TUTPOBAHUS 24
3 OKHCINTEITBHO- Ornpenenenre OKCUIa KalblKs B U3BECTHSIKE 8
BOCCTaHOBUTEILHOE METOJOM IepPMaHTaHATOMETPUHU
TUTPOBaHUE (METO HNonomerpuyeckoe onpenenenne Fe,O3 B 6
PEIOKCUMETPHH). CHWJIMKATHBIX MaTepuaax
4 | KoMIuiekCOHOMETpHSL. Omnpenenenne HOHOB KBSl U MarHUS 4
OCHOBEI METOJ0M KOMIUIEKCOHOMETPUHU 17
TPaBUMETPHUECKOTO I'paBuMeTpHueckoe omnpeneneHue cyabdar- 13
aHajamn3a. HOHOB
HUTOI'O: 51 49
cemecTp NeS




5 Bseneune B
CHEKTPOCKOIMHUIO.
OnTuyecKkue METOIEI
aHajamM3a

doromMeTprudecKoe onpeIelieHuEe COACPIKAHUS
J)KeJe3a METOA0M J00aBOK

dotomeTrpudeckoe onpeneneaue xenesa (I111)
B CUJIMKATHBIX MaTC¢pUuajiax MCTOJ0M
CTaHJ]APTOB

DOTOMETPUYECKOE OIPEICTICHUE ATFOMUHUS B
CHJIMKATHBIX MaTepHagax MeToJI0M
KaJIMOPOBOYHOTO rpaduka

doromeTpuyecKkoe onpeiesieHne Mapraiia u
XpOMa MPU COBMECTHOM MPUCYTCTBUHU B
pacTBope

Onpenenenre KOHUEHTPALUHU XJIOPHI-HOHOB
TypOUIUMETPHUUECKUM METOJIOM

6 | CoBpemeHHbBIE
CIIEKTPOCKOITMYECKUE U
APYrHe METOIbI
aHaIM3a.

OrnpezenieHre OpraHuyeCcKuX COSAMHEHUI
METOJIOM MH(PaKpaCHOM CIIEKTPOCKOIUU

Onpenenenre OpraHuYEeCKUX COEIUHECHUI
METOZOM CIEKTPOCKOIIUHU SJIEPHOTO
MarHMTHOTO Pe30HaHCa

PeHTreHOCTpYKTYpHBINM aHAIN3 MUHEPAIBHBIX
BELICCTB

JuddepernnanbHO-TepMUYECKHI aHATTU3

Omnpenenenue cocraBa OMHAPHOTO PacTBOpa
pedpaKTOMETPUICCKHM METOJIOM

7 | Xpomarorpaduueckue
METO/IbI aHAIN3A.

Pasznenenue kpacureneii Ha Oymare

OrnpenenieHne KOHIICHTPAIIUA NOHOB KaJIbIUs
METOJIOM HOHOOOMEHHOU Xpomartorpaduu

OrnpeseneHue TMHAMUYECKOW 0OMEHHOM
€MKOCTH U MTOJIHOM OOMEHHON eMKOCTH
KaTHOHOOOMEHHHUKOB

Onpenenenne oOe 0OMEHHONH €MKOCTH TJIMH

8 | DnexTpoxumudeckue
METO/Ibl aHAIN3a

Konnykromerpuueckoe ornpezeneHue
COZIEpKaHUsI PACTBOPUMBIX COJIEH B
CTPOMUTENBHBIX MaTeprajax

Onpenenenne KOHIEHTPAUU KUCIOTHI
METOJIOM KYJIOHOMETPHHU IIPU MOCTOSIHHOM
TOKE

HNTOI'O:

34

34

UTOI'O 1O AMCIHHUIIVIMHE

85

5. ®OHJI OHEHOYHbIX CPEJCB JUIAA MNPOBEAEHUSA TEKYIIEI'O KOHTPOJIA

YCIIEBAEMOCTH, MIPOMEXYTOUYHOM ATTECTAIIMHA ITO UTOT'AM

OCBOEHUS JTUCHUTIJIMHBI

5.1. IlepeyeHb THIIOBBIX BONPOCOB (THMOBBIX 3aJaHUI)

3aI[aHI/IH AJISA IIPOBEACHUA TEKYHICT0 KOHTPOJIA

Ne HanmenoBanue CopepxaHuie BOIIPOCOB (TUITOBBIX 3aJJaHH)
n/n paszjela AMCUUILIMHEI
1 2 3
2 cemecTp
1 Bsenenue B 1. Yto Ha3pIBAlOT aHAJIUTHYECKUMH rpynnamu noHoB? Kakue
AQHATMTHYECKYIO XUMHUIO. peareHThl Ha3bIBAIOT IPYNIOBLIMH, KAaKUM TPEOOBAHHSIM OHH




KauecTBeHHBI aHaN3.
OCHOBBI TUTPUMETPUH.

JTOJDKHBI YJIOBJICTBOPSTH?

2. Kakue aHanmuTryeckue KiracCupuKamy KaTHOHOB BBl 3HAaETE?

Kakue cymecTByoT Kiaccu(ukauyu aHHOHOB?

4. TloueMy aHamWM3 HEWU3BECTHOTO BEIIECTBA HAYMHAKOT C
MPEeABAPUTENBHBIX HUCIILITAHUN? Yro BXOJIUT B
NpeABaAPUTEIIbHBIC UCTIBITAHUS?

5. OOmiass  xapakTepuUCTHKa M KJacCHU(UKAIUs  METOIOB
KOJIMYECTBEHHOI'O aHaI13a, ero 3HaueHHe.

6. 3akOH [JEHCTBYIOIIMX MacC B AaHAIMTHYECKOM XHUMHH,
TPaHMIIBI TPUMEHUMOCTH.

w

7. KoHCcTaHTa paBHOBECHS B KaXKYILEHCS U TEPMOAMHAMUUYECKOMN
dbopmax.

8. Koncranra mguccouuanuy Kak YacTHBIM ciydyall KOHCTAaHTBI
paBHOBecHs (Ha KOHKPETHBIX MpPUMEpax C HCIOJIb30BAHHEM
CIPAaBOYHBIX JAHHBIX).

9. OCHOBBI TEOPUU CHIIBHBIX JIEKTPOIHUTOB.

10.  AxkTHBHOCTh U KOX(P(UIMEHT aKTUBHOCTH, MOHHAS CHJa
pacTBopa: BBIUUCIEHUE, CBA3b C KOA(D(PHUIIMEHTOM aKTUBHOCTHU
(popmyna Jlebas - XroKKems).

11.  CymHOCTh TUTPUMETPUUYECKOTO AHATIU3A.

12. TpebGoBanus K  peakusM,  HIPUMEHSIEMBIM B
TUTPUMETPHH, UX THIIBI.

13. MonspHass Macca SKBHBAJICHTa BEIIECTBA: IOHATHE H

BBIYMCJICHHE. 3aBHCHUMOCTh BEIHYMHEI JKBUBAJICHTA OT
XapaKTepa pe€akluu, B KOTOPYIO BCTYIIACT BCIICCTBO.

14, 3aKOH 3KBHBAJICHTOB U IIPpaBUJIO IIPOMOPHHUOHAIIBHOCTH.

15. Touka >KBUBaJICHTHOCTH U KOHEYHAs TOYKa TUTPOBAHUA,
MCTOABI YCTAHOBJICHHA.

16. CnocoObl BBIPpAXKCHUA KOHOCHTpAlUuH pacTBOPOB:

MOJISIPHOCTb, HOPMAJIbHOCTb, TUTP CTaHIAApTHOIO pacTBOpa,
THUTP TI0 OIIPEIEIIIEMOMY BEIIECTBY; HX BBIYHCIICHHE.

17. Tounoctb ompeneneHuii B oO0ObeMHOM aHaiuze. Ponb
NonpaBoyHoro ko3¢ ¢uiuenrta B pacuetax. CTaHIapTHBIE
pacTBOPHI.

18.  CnocoObl TUTPOBAHUS: UX CYIIHOCTbD, IPUMEPHI.

19.  IlpuroToBieHHE THTPOBAHHOTO pPACTBOpA IIEIOYH TIO
TOYHOH HaBeCKeE M YCTAHOBKAa €ro TUTPa METOA0M
MUIETHPOBAHUS U METOOM OT/IEIbHBIX HABECOK.

20.  PacdeTsl B TATPUMETPHUECKOM aHAIIM3E: PacyeT HAaBECKH,
COIEepKaHUs OINPENENIeMOro BEUIECTBA B 3aBHCHMOCTH OT
croco0a TUTPOBAHMUS.

KncnoTHO-0CHOBHOE
TUTpPOBaHUE (METOT
HEUTpaIn3anum).

1. O6mas xapakTepucTUKa MeToJa HeWTpaiu3anuu, padodne
PacTBOPHI U OTIpe/iesiieMble BELIECTBA.

2. KuciotHo-ocHOBHBIE MHIUKATOPBl. CTpOCHHWE METHIIOpaHka
u ¢peHondransenHa, MPUUNHBI H3MEHEHUS UX OKPACKH.

3. OcHOBHBIE XapaKTEpUCTUKU KHCJIOTHO-OCHOBHBIX
MHMKAaTOPOB: UHTEPBAI I€peXo/a U MoKa3aTelb TUTPOBAHUSA,
CBSI3b C KOHCTAaHTOM JAMCCOIMAIMH UHIUKATOPA.

4. MexaHu3M JIeHCTBUA KHUCJIOTHO-OCHOBHBIX HMHIUKAaTOPOB.
Honno-xpomoopHast TeOpUsI UHIUKATOPOB.




5. Beibop ungukatopoB o ApH, pT u kpuBOil TUTpOBaHUS C
WCIIOJIH30BAHUEM CITPABOYHBIX TaOJIHII.

6. Monnoe npousseaenue Boasl. [lonstus pH, pOH, pK.

7. BydepHble pacTBOpbl M HMX pojb B aHaimu3e. MexaHH3M
neiictBusi, OydepHas eMKOCTb, TNpUMEpHl  Oy(hepHbIX
pacTBOpOB.

8. O0Omass  XapakTepUCTUKAa KPUBBIX  KHCIOTHO-OCHOBHOI'O
TUTPOBAHMUS.

9. IlocTpoeHne ¥ aHanM3 KPUBBIX THTPOBAHUS C BHIOOPOM
WHIUKATOPOB:

a) CWJIBHOM KHMCJIOTHI CHJIbHBIM OCHOBAHHUEM;
0) CUJILHOI'O OCHOBAHUS CUJIbHOM KUCIIOTOH;
B) c1a00ii KHCIOTHI CHIIbHBIM OCHOBAHHUEM;
I) cJ1ab0ro OCHOBAaHUS CUJILHON KUCIIOTOM.

10. MaukaTopHbIe OMNOKU B KHCIOTHO-OCHOBHOM THTPOBAaHUH,
UX THUIIBI.

11. Berunicnenne pH BOIHBIX PacTBOPOB CIIAOBIX KUCIIOT, BBIBOJ
bopMyIBL.

12. Berunicnenne pH BOAHBIX pacTBOPOB ciaObIX OCHOBAHHM,
BBIBOJ] (DOPMYJIBI.

13. Beruncnenne pH kuciaotHoro OydepHOro pactBopa, BBIBOX
bopMyIBL.

14. Beraucnenne pH ocHOBHOTO OydepHOro pacTBopa, BBIBOJ
bopMyIBL.

15. Beiuucnenue pH comeid, TuapoONM3YIOMIMXCA O aHHUOHY,
BBIBOJT (DOPMYJIBL.

16. Beiunicnenne pH coinell, ruaposiu3yromuxcs MO KaTHOHY;
BBIBOJT (DOPMYIIBIL.

1. Knaccudukanus MeToloB pPEJOKCHUMETpUH, HUX Kparkas
XapaKTepUCTHKA.

2. OCHOBBI OKHCITUTEIFHO-BOCCTAHOBUTEIHLHOTO
B3aUMOJICHCTBUSA. DJIEKTPOHHO-MOHHBII MeToA moadopa
KOX(Q(PHUIMEHTOB B  OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakusx (Ha mpumepax).

3. OKHUCIUTENHFHO-BOCCTAHOBUTEILHBIN NOTEHIIHAT, ero
BbIUMCIIeHHE. YpaBHeHue HepHcra. HopmanbHblii penokc-
MOTEHIUAI.

4. KpuBble THUTPOBaHUS B IEpPMaHIaHATOMETPUH, pacueT
OxucruTenBHo- PENOKC-TIOTeHIINANIA B Pa3IMYHbIE MOMEHTHI TUTPOBAHHMS.
BOCCTAHOBUTEIILHOC 5. CnocoObl  (PUKCHUPOBaHUS TOYKH HKBUBAJIEHTHOCTH B
TUTpOBaHUE (METOJT
PeIOKCHMETDHH). OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX METOAAX.

6. Penokc-MHIMKATOPBI: XapaKTepUCTHKA, MEXaHU3M JAEUCTBUS,

npuMepsl. THTepBan nepexoaa peJoKC-uHAUKATOPOB.

7. OCHOBBI TIEPMAaHTAaHATOMETPUHU: XapaKTEPUCTHKA Me-TOJa,
paboune pacTBOPHI M OINpEHeIsIeMbIe BEIIECTBA, YCIOBHUS
MIPOBE/ICHUS aHAJIM3a.

8. OCHOBBI HOJIOMETPHHU: XapaKTEPUCTHKA, paboune pacTBOPHI U
oTpeieNIsieMbIe BEIIECTBA, YCIOBHS IPOBEICHUSI.

9. OmpeneneHne MOJSIPHON MacChl SKBHBAJICHTOB OKHCIUTEINCH

(KMnO4 6 pasnoit cpene, KoCr,O;, KBrOs, I2) wu
BoccranoButeneit (NaxS,03 - 5H,0; Kl; FeSOy4; H,C0, -




2H,0).

KommiekconomeTpusi.
OcHOBBI
TPaBUMETPHUECKOTO
aHaJIM3a.

10.  ABTOKAaTaJIUTHYECKHE PEAKIMH B TIEPMAHTaHATOMETPUHU
(Ha mpuMepe B3aUMOJICHCTBUS C OKCAIaT-HOHAMH).

11.  [IpuroroBieHue, CTaHAAPTH3AIMUS U YCIOBUS XPAHCHUS
MepMaHTaHaTa KaJus.

12.  JlocToMHCTBa U HEAOCTATKU EPMAaHTAaHATOMETPHUU.

13.  IIpurortoBieHue u cTaHgapTU3AIMI pabOYNX PACTBOPOB B
MOJIOMETPUHU, XUMHU3M, YCIOBHUS MX XpaHEHUS.

14. JlocTonHCTBa M HEJOCTATKU MOJAOMETPHH.

15.  Hcnosnp3oBaHHE€ KOCBEHHOIO M OOpaTHOro crocoba
TUTPOBAaHUS HAa TpUMEpax: a) B IepMaHraHaromMeTpuu; O)
HOJIOMETPUU

1. CymHocTtb MeToj1a KOMILJIEKCOHOMETPHUHU. Tunsl

KOMIUIEKCOHOB M UX CTPOCHHE.

2. BHYTpUKOMIUIEKCHBIE COeAMHEHUsI U uX cTpoeHue. [lonstue
00 MOHHOKOOPMHAIIMOHHOW CBSI3H.

3. Onpenenenue o0meit KECTKOCTHU BOJBI
KOMILUIEKCOHOMETPHUECKUM METOJIOM. XuMu3M
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHS.

4. IlpuroToBneHne M CTaHIAPTU3AIMS PACTBOpAa KOMIUIEKCOHA
Il (tpunona B). Ponb cpenbl B KOMIUIEGKCOHOMETPUUYECKUX
OTIpEICIICHUSX.

5. MeTtanmiouHauKaTopsl. DpuoxpoM 4epHslii T , ero crpoeHue u
MEXAHU3M JICHCTBHUS.

6. uccommaisi  KOMIUIEKCHBIX  coeauHeHuid. KoncranTa
HECTOMKOCTH M KOHCTAaHTa yCTOMYUBOCTH.

7. O0mas XapakTepUCTHKa TPaBUMETPUUYECKOTO  aHaIHU3a.
OCHOBHBIE OTIEPALMU BECOBBIX OMpE/eNeHIH (Ha KOHKPETHOM
npuMepe).

8. Pacuer HaBeCKM aHAIM3UPYEMOTO BEIIECTBA.

9. Breibop ocanmutens, pacueT ero odbema ISl ONTUMAIBHOTO
OCaXKJICHHSL.

10.  OnrtumanbHble YCIOBHS OCaXICHHUS KPUCTAUIMYECKHX U
aMOp(HBIX OCAJIKOB.

11.  Ocaxnaemas u BecoBas (OpMBI, UX IMOJy4YEHHE U
TpeOOBaHUS, IPEIBIBISIEMBIC K HUM.

12.  ®unbrpoBaHMe U NpPOMBIBAaHME OCaIKoOB. BpiOop
MIPOMBIBHOM KUAKOCTU U QUIIbTPOB. JlexkaHTanusl.

13.  [Ipumenenue 3.1.M. K cucrteMe "OocaloK - pacTBop'.

[Ipoussenenne pactBopumoctd (IIP) u npousBenenue
aktuBHOCTH (ITA).

14.  Beruncnenne pactBopumoctd mo [IP (u wHaobGoport)
Pa3IMYHBIX TUIIOB MaJOPaCTBOPUMBIX COETMHEHUH.

15.  [leiicTBHe pa3HOMMEHHBIX HOHOB Ha PaCTBOPUMOCTb.
ComneBoit a3 dekT (C BHIBOJOM)
16.  BplumcneHne  pe3yabTaTOB  BECOBBIX  OINPEICIICHHI.

dakTop nepecyera B rpaBUMETPUH, €T0 BEIYUCICHHE.
17. VYcnoue oOpa3oBaHusi ocaaka (Ha  IpuMepe).
HacplieHHble, HEHACHIIIIEHHBIE U EPECHIILIEHHBIE PACTBOPHI
18.  I'maBHeimmMe WCTOYHWKH OIMIMOOK B TPABUMETPUU U
BO3MOJKHBIE MEpBl UX YCTpaHEHHs. AJCOPOIMS U OKKIIO3HS,
n3oMop(HOoe ocaxkaeHHMe U 00pa3oBaHHE XUMHUYECKHUX
COCIMHEHUM.




S cemecTp

BBenenue B
CHEKTPOCKOIHIO.
Ornruyeckue METOIbI
aHajam3a.

CoBpeMeHHbIe
CHEKTPOCKOMUYECKUE U

JIpyrue METO/Ibl aHaIN3a.

1.Cnextp ¥ €ro  XapakTepUCTHKU.  ODHEPreTUUYECKUE
JIMarpaMMbl. BsaunmonenicTBus BEIIECTBA C
3JICKTPOMArHUTHBIM u3iydennem (OMUN).

2. lnanmazonst OMUW u ux xapakrepuctuka. Onrudeckas
00JacTh CrieKTpa.

3. CexkTpocKomusi, METOAbl CHEKTPOCKONUH, aTOMHbIE H
MOJIEKYJISIPHBIE CIIEKTPHI.

4. Ontuueckas CIIEKTPOCKOIHS. OcHOBHbIE 3aKOHBI
CBETOIOIJIOIIEHUSI.

5. OcHOBHBIE IPUEMBbI KOJIMYECTBEHHOTO aHaiu3a,
HCIOJIb3YEMBIE B CIIEKTPOCKOIIUH.

6. CnexrpodoTomerpusi. 3akoH byrepa-JlamGepra-bepa,

MOJISIpHBIA KO3 umeHT mnoriouieHus. OTKIOHEHUS OT
3akoHa bJIb.

7. AnmapaTypa U TEXHHKa BBIIIOJHEHUS CIIEKTPOMETPUUYECKOIO
aHanmu3a. KaudecTBEHHbIW M  KOJMYECTBECHHBIM  AaHAJIM3.
JlocTOMHCTBA ¥ HEOCTATKU.

8. Hepenmomerpuueckuii. u  TypOMAMMETPUYECKH  aHAIU3.
3aKOHBI pacCcEeMBaHUS CBETA.

9. AtoMHO0-a0copOIMOHHBIN  criekTpanbHbd  aHam3  (AAC).
Craguu aHanu3a, TepMHUYECKasl MOATOTOBKA IMPOOBI. 3aKOH
BJIb B AAC.

10.  ATOMHO->MHCCHOHHBIN crekTpaibHbiil aHanmu3 (ADC).
VYpasHenue Jlomakuna-1llaii6e. Microunnku Bo30yXKIEHUS B
ADC

11. DOwmuccuonnas ¢Qoromepusi IUIaMeHu. TeopeTuyeckue
OCHOBBI M€TO/1a. ATImapaTtypa U TeXHUKA BBITIOJTHEHHUS.

12.  JIroMHHECIEHTHBIN METO/I. Tunel u BUIBI
JTFOMUHECIICHTIIH.

13.  JIromunodopsl. brok-cxema crekrpodayopumerpa.

14. KayecTBeHHBI U KOJIUYECTBEHHBIH IIOMUHECIEHTHBIN
ananu3. Onoyopumerpus u pochopumerpus. JloctonHcrsa u
HE/IOCTATKH.

15. UK-cnekTtpockonusi. TeopeTHdeckrne OCHOBBI METOJa.
Amnmaparypa u TEXHUKA BBITIOTHEHUS.

16. HK-cnekTpockonusi. KauecTBEHHbI U KOJIMYECTBEHHBIN
aHaJu3.
17. UK-cnexrtpsl, IIPUHIIATIBI ux paci@poBKy.

Hocrounctsa n HepoctaTku MK-cnexkrpockonuu.

18.  SIMP- cnektpockonus. TeopeTnyeckne OCHOBBI METOJa
SAMP.

19.  VcrpoiictBo criekTpoMerpa. JJoCTOMHCTBA M HETOCTAaTKU
SIMP-CrIEeKTpOCKOIIHH.

20.  OcHOBHBIE XapaKTEPUCTUKU U MPUHIMIBI paciiu(poBKU
criektpoB [IMP.

Xpomarorpadudeckue
METO/Ibl aHANIN3A.

1. TeopeTnueckue OCHOBBI XpOMaTOrpaMuecKux METO/I0B
aHamm3a. Knaccudukanumss XpomaTtorpapuueckux MeTOJI0B
aHaIu3a.




DNEKTPOXUMHUUYECKHE
METO/IbI aHANIK3A.

2. DmoeHTHas, ¢bpoHTaNbHAS u BBITECHUTEIIbHAS
xpomaTorpadusi: KpUBbIE BBIX0/1a BEIIECTB MIPH aHATU3E.

3.TazoBass  xpomarorpadwusi, ee Buabl. [lpuHIHOBI U
XapaKTePUCTUKU Ta30-aJCOPOLIMOHHON U Ta30KUAKOCTHOI
xpomatorpadum.

4. KunkoctHas xpomatorpadusi, ee Buibl. [lpuHIMIBI |
XapaKTePUCTUKU Ta30KUIKOCTHOM.

5. NoHooOmeHHass xpomatorpadus, KiacCU(pUKAIUs HOHUTOB,
cXeMa MOHHOTO Xpomarorpada.

6. Pacnipenenurenprast xpomarorpadus, ee Buabl. [IpuHIHIG 1
XapaKTePUCTUKU ra30KUIKOCTHON u KHUJKOCTHO-
KHUJKOCTHOM XpoMaTorpaduu.

7. AncopOrmonnas xpomarorpadus. Buabl ancopOIMOHHOMA
xpomatorpadum.

8. XpomarorpaMMbl, OCHOBHbBIE XapaKTEPUCTUKH.

9. KauecTBEHHBII1 M KOJMYECTBEHHBIM aHAIU3 B KOJOHOYHOM
xpomarorpadumu.

10.  IInockoctHas xpomarorpadus, e€ Buabl. ToHKOCIOWHAsS
u Oymaxnas xpomatorpadus. Xpomartorpaduueckas
MOJIBHKHOCTb.

11.  CymHocTb U KiIacCUPUKAIUSA DIEKTPOXUMHUUECKUX
METOJIOB aHAJIN3a. AHATUTUYECKUI CUTHAIL.

12. TlorenumomeTpusi. YpaBHeHue HepHcra. Cxema
MOTEHIIMOMETPUYECKOM YCTAaHOBKH. BUIIBI 371€KTPOIOB.

13. TeopeTuueckue OCHOBBI MOTCHIIMOMETPUUYECKOTO aHATU3a.

Bunnl MOTEHIIMOMETPHH. [TorenmomeTpuyeckoe
TUTPOBAHUE.
14. BonpTaMiiepomMeTpus. Bunasr BOJIbTAMIIEPOMETPHH.

AMIIEpOMETpPUUECKOE TUTPOBAHMUE.

15. Ilpunuunel nonsporpapuu. OOMmMK BUJ MOISPOrPaMMBbI.
[Tongporpaduueckas BoiHa.

16. KauecTBeHHBII M KOJMUYECTBEHHBIH MOJIApOrpaduvecKuit
aHanu3. YpasHeHnue MinpkoBuya.

17. OcHoBbl KynoHOMeTpHH. 3akoHbl Dapazes.

18. Bunel KynmoHOMETpHH. ATapaTypa ¥ TEXHUKA BBITIOJTHEHUS
aHaJIn3a.

19. KongykromeTpuyeckuii aHaIu3, BUIbI KOHAYKTOMETPHUH.

20. KoHIyKTOMETpHYECKOE  THTPOBAaHUE,  BHIBI  KPHUBBIX
KOHJYKTOMETPUYECKOTO TUTPOBAHMUSI.

akrwdPE

Bonpocs! U151 IpoBeIeHHs IPOMEKYTOYHON aTTeCTAlUA

2 cemecTp, IK3aMeH
Teopernyeckne BONpPoOChI

[Ipeamer u 3aa4u aHATUTUYECKON XUMUU. XUMUYECKUN aHATIU3 U €r0 3HAYCHHE.
OOGmmas xapakTepucTUKa M KiacCu(UKaIUs METOI0B aHaIn3a.

OcHOBHBIE dTaNbl aHaan3a. AHATUTHYECKHUNA CUTHAI.

AHanuTHuecKue KIacCU(PpUKAIUU KATHOHOB.

AHanuTHyeckue KiacCu(pUKaluyu aHUOHOB?
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3aKOH JIEUCTBYIOIIUX MACC B aHAIMTHYECKOM XUMHH, TPAHULIBI IPUMEHUMOCTH.

KoHcTaHTa paBHOBECHS B KaXKYIIEHCs U TEPMOJIMHAMHYECKO popMmax.

KoHcranta aucconmanuy Kak YacTHBIM Cllydail KOHCTaHTBhl paBHOBECUsl (HA KOHKPETHBIX
IIPUMEpax C UCIOJb30BAHUEM CIIPABOYHBIX JTAHHBIX ).

AKTUBHOCTh W KOX(P(HUIMEHT aKTHBHOCTH, MOHHAs CHJIa PACTBOpA: BBIUMCIIEHUE, CBSA3b C
kod(durmentom aktuBHoCTH (hopmyna Jlebas - Xrokkens).

CylHOCTh TUTPUMETPUYECKOTO aHAIHU3A.

TpeOoBaHMsI K peakIHsIM, TPUMEHSIEMBIM B TATPUMETPUU, UX THIIBL.

MounsipHast Macca SKBUBAJIEHTa BELIECTBA: MOHSATHE M BBIYMCICHHUE. 3aBUCUMOCTh BEIUYUHBI
SKBUBAJIEHTA OT XapaKTepa peakiuy, B KOTOPYIO BCTYIIA€T BELECTBO.

3aKOH 3KBUBAJIEHTOB U IPABUJIO NPONOPLHMOHATILHOCTH.

Touka 5KBUBJICHTHOCTH U KOHEYHAsl TOUYKA TUTPOBAHHUS, METObl YCTAHOBJICHUSI.

CriocoObl  BBIpaXEHHS KOHIIGHTPALMU PACTBOPOB: MOJSIPHOCTh, HOPMAJIBHOCTH, THUTP
CTaHZAPTHOI'O PaCTBOPA, TUTP IO OIPEAEIAEMOMY BELIECTBY; UX BBIYUCIICHUE.

TouynocTs ompeneneHuii B oObeMHOM aHanm3e. Poip mompaBounoro ko3dduuumenra B
pacuerax. CTaHIapTHBIE PACTBOPBI.

CnocoObl TUTPOBAHUSA: UX CYIIIHOCTH, IPUMEPHI.

IIpurorosneHue TUTPOBAHHOIO PACTBOPA IIEJIOYM 10 TOYHOM HABECKE M YCTAHOBKA €r0 TUTPA
METOJIOM MUIIETUPOBAHUS U METOJIOM OT/IE€JIbHBIX HABECOK.

PacueTrsl B TUTPpUMETPHUYECKOM aHAIM3€: pPAaCUET HABECKHU, COJEpkKAHUSA OIPEAEIIIeMOro
BEIIECTBA B 3aBUCUMOCTH OT CIIOCO0a TUTPOBAHUSI.

OO0mass xapakTepuCTHKa METOJa HeWTpanuszaluu, paboyue pacTBOpPHl U OINpeaessieMble
BEILIECTBA.

Kuci10THO-OCHOBHBIE MHAMKATOPHI, IPUYMHBI U3MEHEHHUS X OKPACKH.

OcCHOBHbBIE XapaKTEPUCTHKU KHUCIOTHO-OCHOBHBIX HMHJIMKATOPOB: MHTEpBall Iepexoda MU
M0Ka3aTeslb TUTPOBAHUS, CBSI3b C KOHCTAHTOM AMCCOLMALUYA UHIUKATOPA.

MexaHu3Mm JeHCTBUS KHCIOTHO-OCHOBHBIX HMHJAMUKATOPOB. MoOHHO-XpoModopHas Teopus
WHJMKATOPOB.

Brei6op unaukatopoB no ApH, pT u kpuBOH TUTPOBAaHHS C HCIIOJIb30BAHHUEM CIPABOYHBIX
TadJIuLI.

HNonnoe npousseaenue Boasl. [lonstus pH, pOH, pK.

Bbydepubie pacTBOpsl W UX poJb B aHanmu3e. MexaHU3M JeicTBUs, OydepHas eMKOCTb,
npuMepsl Oy(pepHBIX pacTBOPOB.

OO01mas XxapakTepuCTHKa KPUBBIX KUCIOTHO-OCHOBHOTO TUTPOBAHMSI.

[TocTpoeHure u aHanu3 KpUBOM TUTPOBAHUS CIA00N KUCIOThI CUIIbHBIM OCHOBAaHUEM C BHIOOPOM
WH]JIMKaTOpa.

[TocTpoeHue 1 aHANKU3 KPUBOW TUTPOBAHUS CI1a00T0 OCHOBAHUS CHIIBHON KHUCIOTOM ¢ BBIOOpOM
WHJMKaTOpa.

WNuankaTopHble OMIMOKU B KUCIOTHO-OCHOBHOM THTPOBAHHH, UX THUIIBI.

Boruncnenue pH BogHBIX pacTBOPOB cIa0bIX KUCIIOT, BHIBOJ (POPMYJIBIL.

Boruncnenue pH BoHBIX pacTBOPOB c1a0bIX OCHOBAHUMN, BBIBOJ ()OPMYJIBI.

Brruncnenne pH xucnotHoro 0ydepHoro pactBopa, BRIBOJ GOPMYIIBL.

Brruncnenne pH ocHoBHOro OydepHoro pactBopa, BEIBOJ (OPMYIIBL.

Brruncnenue pH coneit, ruponu3yonmxcs o aHuoHy; BEIBOJ (DOPMYITHI.

Beruncnenue pH coneit, ruiponu3yronmxcs no KaTHOHY; BBIBOA (OPMYITBL.

Knaccudukanus MeTo10B peJOKCUMETPUH, UX KpaTKasi XapaKTepUCTHKA.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIM TIOTEHIIMAJ, €ro BbIUMCIEHHE. YpaBHeHue HepHcra.
Hopmainbnslii pe1oKC-IOTEHIHAIL.

KpuBble TUTpoBaHMS B IEpPMaHraHATOMETPHUM, pacCUeT PEJOKC-TIOTEHIHalla B pa3jiHyHbIe
MOMEHTBI THTPOBAHUS.

CnocoObl  (UKCHpPOBaHMSI TOYKH HKBHUBAJEHTHOCTH B OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
METOAAX.



41. Penokc-MHIMKATOPBI: XapaKTEpUCTUKA, MEXaHU3M JIeHCTBUs, nMpuMepbl. MHTepBan mepexona
pEAOKC-UHIANKATOPOB.

42. OCHOBBI IEPMAHTAHATOMETPUU: XapaKTEPUCTUKA METO/1a, paboure pacTBOPHI U ONpeesieMble
BELIECTBA, YCIIOBUS IPOBEACHUS aHAIU3A.

43. OCHOBBI MOJIOMETPHH: XapaKTEPUCTHKA, pabounMe pacTBOPhl M ONpeAeseMbIe BEIECTBa,
YCIIOBUS IIPOBEACHUS.

44. ABTOKaTaIUTUYECKUE PEAKIUU B IE€PMAHraHATOMETpUM (HAa IpUMEpPE B3aUMOAECUCTBUS C
OKcajaT-uoOHaAMH).

45. Ucnionb30BaHMe KOCBEHHOTO U 00paTHOTO CIIOcO0a TUTPOBAHUS B IEPMaHTaHATOMETPHH.

46. Mcrionp30BaHue KOCBEHHOT'O 1 0OPaTHOTO CII0c00a TUTPOBAHUS B HOJOMETPHH.

47. CyuiHoCTh METOJJa KOMILIEKCOHOMETPHUH. THUIBI KOMIUIEKCOHOB U UX CTPOEHHUE.

48. Onpenenenue oOmIEH KECTKOCTH BOJbI KOMIUIEKCOHOMETPUYECKUM METOAOM. XHUMHU3M
KOMIUJIEKCOHOMETPUYECKOTO TUTPOBAHHS.

49. MeTamonHANKATOPbl. DPUOXPOM YepHBIA T, ero CTpOCHHE U MEXaHU3M JICHCTBUSL.

50. O0mass xapakTepuCcTHKa TpaBUMETPUYECKOro aHaim3a. (OCHOBHBIC OIEpallid BECOBBIX
onpeereHui (Ha KOHKPETHOM MpUMepe).

51. Pacuer HaBeCKM aHAJIM3UPYEMOTO BEIIECTBA.

52. Beibop ocanuTerns, pacueT ero o0beMa sl ONTHMAIbHOTO OCaKICHHUS.

53. OnTuMaNbHbIE YCIOBUS OCAKICHHS KPUCTATUIMYECKUX U aMOP(HBIX OCAIKOB.

54. Ocaxnaemast 1 BecoBast (HOPMBI, MX TIOJTYYECHUE U TPEOOBAHUS, IPEABSIBISIEMbIC K HUM.

55. ®unpTpoBaHME W TMPOMBIBAHHUE OCAIKOB. BBIOOpP MPOMBIBHOW JKHUIAKOCTH W  (PUIBTPOB.
JexanTanusi.

56. Ilpumenenue 3.1.M. K cucteme "ocanok - pactop". IlpomsBenenue pactBopumoctu (I1P) n
npousBeneHue akTuBHOCTH (ITA).

57. Beruucnenue pacrsopumoctd no IIP (1 HaoGOpOT) pazauyHBIX TUIOB MajlOPACTBOPUMBIX
COCTMHEHUH.

58. JleiicTBHe pa3HOMMEHHBIX HOHOB Ha pacTBOPUMOCTH. ComeBoit 3(h(exT (¢ BHIBOJOM).

59. Beruncienne pe3yabTaTOB BECOBBIX ompenencHuid. MDaktop mepecdera B TPaBUMETPUH, €rO
BBIUHCIICHHE.

60. YcioBue oOpa3zoBanusi ocagka (Ha mpumepe). HachIIeHHbIE, HEHACHIIICHHBIC W
MEPECHILICHHBIE PACTBOPHI

IIpakTHYecKHe BONPOCHI

. HaBecka mpamopa 0,5668 t pactBopena B 30,00 ma HCI (7 = 0,02871). Ha tutpoBanue u30bITKa
HCI uzpacxonosano 14,10 ma 0,8818 # NaOH. OnpenenuTs MaccoBoe cCojJepikaHHe MpUMecen B
obpaste (B %).

. Haeecky 0,5500 r HoC,04°2H,0 pactBopuiiu B S00 mut, 3atem otoOpayiu 50 M go6asuinu 20,00 mu
pactBopa KOH, a u36sITOK nociensero orrutpoBanu 15,14 ma 0,1 H pactBopa HCI. Haiitu tutp
KOH.

. K 25,00 mn pactBopa KOH neunsBectHol koHeHTpauuu npubasieno 50,00 ma pactBopa HaSO4
(K=0,9500, 0,1 1). Ha TuTpOoBaHue N30bITKA KUCIOTHI n3pacxogoBano 28,90 mi pactopa NaOH (K
=0,8570, 0,1 n). KakoBa HopmasibHOCTB pacTBopa KOH?

. K 20,00 mn pacrBopa HCl nHemsBectHo# koHueHTpanuu mpuiauto 25,00 mn pactBopa KOH
(K=0,8000, 0,1 H). Ins 0OpaTHOrO THTPOBAHUS M30BITKA IIEIOYH MPHUILIOCH M3pacxomoBarb 1,55
muit pactBopa H,SO4 (K=1,200, 0,1 1). Onpenenuts K(HCI) x 0,1 H.

. HaBecky 1,5 r texamueckoro (NH4)>SO4 pacTtBOopuian B MepHO# KoiOGe BMECTUMOCTBIO 250 wmut;
25,00 mu1 3TOrO pacTBopa MPOKUIATHUIM C KOHLUEHTPUPOBAHHOW IIENOYBI0. BeiienuBuielics npu
sToM ammuak nornomeH 40,00 min 0,1040 H. pacTBOopa CcepHOM KHCIOTBI, a Ha OOpaTHOE
tuTpoBanue uspacxoaoBano 25,00 ma 0,0970 M pactBopa NaOH. Beauciute MaccoByrO J0JTHO
ammuaka B HaBecke (NHy)2SO,.

. Ha turpoBanme 10 mi 0,1 H. pacTBOpa maBeneBoi kuciaotel nonwio 9,80 mi pacrBopa KMnO..
Brruucnure HopManbHOCTh U TUTP pacTBopa KMNO,.
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Jst 0,1005 u. pactBopa KMnO,4 ucnosnb3yemMoro Jjisi TUTPOBAaHUS B KUCIOW cpeie, HaWTH: a)
MOJIIPHYIO KOHIIEHTPAILHIO; 0) TUTP 10 KEINe3y.
Ha tutpoBanue pactBopa maBeneBON KUCIOTHI u3pacxomoBano 20,15 mi pactBopa nepMaHraHara
KaJisi ¢ TUTPOM IO miaBeneBoi kuciote, paBHbM 0,003320 r/mi. PaccumnraiiTe mMaccy maBeneBoi
KHCIIOTBHI.
Haecky wusBectHsika maccoit 0,2041 1 pacTBOpWIM B COJSTHOM KHUCIOTE M OCAUIU KaJbLIHM,
m3pacxomoBaB S50 ma 0,1 H. pacTBopa mIaBeneBoil KUCIOTBHL. OcaloK oOKcajlaTa KaJlbIus
or¢unsTpoBanmu. Ha TurpoBanue ¢umibrpara uzpacxogosamu 26,50 mu 0,05 H. pactBopa KMnOa.
Paccunraiite MaccoBYIO JIOJIO KaJdbIUs B aHAIU3UPYEMOM U3BECTHSIKE.

Onpenenuth TUTP pacTBopa #oma, eciu 20 M ero orruTpoBanbl 21,55 mu pacTBOpa
THOCYJIb(aTa HATpuUs ¢ KoHIeHTpauuei 0,1 Moab-9KB/1I.
Paccunraiite HaBecky tuocynbdara HaTpus (NaxS,03-5H,0), HeoOX0oauMy 0 i1 IPUTOTOBJICHHS
250 M1 pacTBOpa ¢ KoHueHTpanueii:  a) 0,05 Monb-3kB/I1; 6) ¢ TNa,s,0,:5H,0 = 0,01000T fem®
K moakucieHHOMYy CepHOM KHCIIOTOM pacTBOpy noauaa kamus podasuau 20,00 mi 0,1085 H.
pactBopa KMnO,. Ha TuTpoBanue BeIaenuBIIerocs noja nouwio 23,45 mi pactBopa Tuocynbdara
HaTpUsl. BEIYMCIUTH MOJISIPHYIO KOHIIGHTPAIMIO pacTBOpa TuocyibdaTta NayS,03-5H,0.
CKoOJIBKO Kele3a coAepKajloch B IVIMHE, €CJIM Ha TUTPOBAHUE BBIIEIMBIIETOCS MOCE IPUOaBIeHUS
B xoJie aHanu3a noauaa kanus unaet 10,00 ma 0,05 mMonb-3kB/1 pacTBOpa THOCyNIb(aTa HATpUs, a
I aHanu3a B3sATa HaBecka Maccou 0,5000 r?
Paccuuraiite HOpManbHOCTh THOCYIb(haTa HaTpus, eciu ero TUuTp paseH 0,002484 r/m.
Hapecka kpucrammmuyeckoro wuoxa 1,2287 T, OUMIIEHHOTO BO3TOHKOW, pacTBOpa B KOJOe
BMecTUMOCTBIO 250 M. PaccuuraiiTe HOpManabHYIO KOHIICHTPAIMIO pPAacTBOpa U €ro TUTP IO
THOCYNb(hATy HATPHSL.
PactBop CaCly, pH xotoporo noseaen mo 12, orrurposan 20,50 em® 0,045 M pactBopa D/ITA B
MPUCYTCTBUU Mypekcuaa. Paccunrars Maccy Kanblus B pacTBOpeE.

Uemy paBHO cojiepkanue Kablus B 500 M HachleHHOro pacTsopa, ecmi 1IPcar, =4,0 1079

Ckomnbko rpammoB D/ITA -2H,0 notpebyercs st npurotosnenust S00mi 0,020 M pactBopa?
Paccunrare MaccoByro N10JIF0 KapOOHATOB KaJbI[Msl W MAarHUsl B WU3BECTHSKE, CCIU HaBECKa €ro
0,9866 r. B pe3ynbrare ananuza noxydeno 0,3755 r CaO u 0,4105 Mg,P,07?

[Ipu rpaBumerpuueckom omnpezneneHunu cBuHa u3 2,0000 r cruraBa momydeno 0,6048 r PbSO..
BbruncnuTh MaccoBYIO 1010 CBUHIIA B CIIIaBE.

5 cemecTtp, iuppepeHuMPOBaHHBIN 3a4eT
Teopernyeckne BONpoOChI

CrekTp M €ero XapakTepUCTHKH. DHEpPreTH4ecKHe auarpaMMmbl. B3anMonelcTBhs BellecTBa €
AJNEKTPOMAarHuTHEIM u3nydeHuem (OMMU).

Juanazonsl OMMU u ux xapakrepuctuka. Ontuueckas 06JacTb CIEKTpa.

CrieKTpOoCKOMHUsl, METO/Ibl CIEKTPOCKOINHU, aTOMHBIE U MOJIEKYJIIPHBIE CLIEKTPHI.

OnTnueckas criekrpockonus. OCHOBHbBIE 3aKOHBI CBETOIOIIIOIIEHUS.

OcHOBHBIE PUEMBI KOJTMYECTBEHHOT'O aHAJIN3a, UCIOIb3YEMbIE B CIIEKTPOCKOIIUH.
Cnekrpodoromepus. 3akoH byrepa-JlambOepra-bepa, MomspHbIi K03((UIMEHT MOIIOMIEHUS.
Otknonenus ot 3akoHa bJIb.

Anmaparypa ¥ TEXHHMKAa BBIIOJHEHUS CIIEKTPOMETPUYECKOro aHain3a. KadecTBEHHBI H
KOJIMYECTBEHHBIN aHaIN3. JJOCTOMHCTBA M HETOCTATKH.

Hedenomerpuueckuii u TypOuANMETpUYECKUN aHaIN3. 3aKOHBI pacCEUBaHMs CBETA.
ATtomHO-a0copOumoHHbIi  cniekTpaibHbll  aHanmu3 (AAC). Cragum aHanusza, TepMHYECKas
nojrotoska mpo6sl. 3akon bJIb B AAC.

ATOMHO-OMHUCCHOHHBIA  criekTpabHbld  aHam3 (ADC). VYpasuenue Jlomakuna-Illaii0e.
Hctounuku Bo30yxaeHust B ADC

OMuccuoHHasi (oToMeTpHsl MIaMeHH. TeopeThyeckue OCHOBBI MeTO/Aa. Ammaparypa U TEXHUKA
BBITIOJTHEHUS.

. JIromMmmHecnieHTHBIN MeTO. THUIBI ¥ BUIIBI JFOMHUHECIICHITHM.
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JlromurODOpHEL. Briok-cxema cnekrpodyopumeTpa.

KauecTBeHHBII M  KOJIMYECTBEHHBIM  JIIOMHUHECLEHTHBIM  aHanu3. @Duyopumerpus U
dhochopumerpus. JJocTOMHCTBA M HETOCTATKH.

HK-cnektpockonusi. TeopeTnueckne 0OCHOBBI MeTOAa. ANnaparypa U TEXHUKA BHIIOJHEHUS.
HK-cnekrpockonus. KauecTBEHHBIN U KOJIMYECTBEHHBIM aHAIIU3.

WK-criekTpsl, NpuHIMIEI X pacmudpoBku. JloctonncTa u HenoctaTtku MK-criekTpockonuu.
SIMP- cnektpockonusi. TeopeTnyeckue ocHOBbI MmeToaa AMP.

VYerpolictBo ciektpoMerpa. JloctonHcTBa u Hegoctatku AMP-criekTpocKonuu.

OcCHOBHBIE XapaKTEPUCTUKHU U TIPUHIIMITBI pacimupoBKHU criekTpoB [IMP.

Teoperuueckue  OCHOBBI ~ Xpomarorpadpuyeckux  MeTonoB  aHanmu3a.  Kiaccudukanus
Xpomarorpauyeckux METOI0B aHAIH3A.

OmtoeHTHas, GpoHTAIbHAS U BBITECHUTENbHAs XpoMmaTorpadus: KpHBBIE BBIXOJA BEIIECTB MpPHU
aHanuse.

l'azoBast xpomarorpadus, ee Buibl. [IpUHIUIBI U XapaKTEPUCTUKU Ta30-aJCOPOIUOHHON U
ra30XHJIKOCTHOM Xpomarorpaduu.

XKunkoctHas xpomatorpadusi, ee BuAbL. [[puHIUIBI U XapaKTEPUCTUKH ra305KUIKOCTHOM.
Honoob6menHnast xpomaTorpadusi, kiaccuukanys HOHUTOB, CXeMa HOHHOTO Xpomarorpada.
PacnipenenurensHas xpomarorpadus, ee BUIbL. [I[pUHIUIBI U XapaKTEPUCTUKU ra30 KUIKOCTHOU
1 JKUIKOCTHO-)KHIKOCTHOM Xpomarorpaduu.

AncopOuronHas xpoMmarorpadus. Buasl ancopOrimonHo#i XxpomaTtorpadumu.

XpoMaTorpamMmmbl, OCHOBHBIE XapaKTEPUCTHKHU.

KauecTBeHHBIN U KOJIMYECTBEHHBIN aHATU3 B KOJIOHOYHOM XpoMaTorpadum.

[TnockoctHast xpomatorpadusi, e€ Buibl. TOHKOCHOWHAs W OymaxkHas Xpomartorpadwusi.
Xpomarorpaduyueckast OABHKHOCTb.

CymHocTh 1 KIaccu(UKaIus dJIEKTPOXUMHYECKIX METO/I0B aHAIH3a. AHATUTHYECKUI CUTHAI.
[Torenumomerpus. YpaBHenne Hepncra. Cxema NOTEHUHOMETPUYECKON YCTaHOBKU. Bujbl
AJEKTPO/IOB.

Teopernueckue  OCHOBbI  MOTEHUMOMETPUYECKOTO  aHanu3a. Buiabl  MOTEHUHOMETPHUHU.
[ToTeHuMOMeTpHUYECKOE TUTPOBAHUE.

Boapsramnepomerpusi. Buipl BoapTaMiepoMeTpun. AMIIEPOMETPUUECKOE TUTPOBAHUE.
[Mpuntuns! nonstporpaduu. O6muit Bua nossiporpammsl. [lonsiporpaduyeckast BosHa.
KavecTBeHHBII 1 KOIMYECTBEHHBIN Nosiporpaduyeckuii ananu3. Y paBHeHue MnbkoBuya.
OcHoBbI KyJloHOMeTpHH. 3aKkoHbl Dapazes.

Bunsl kynonoMmerpuu. Annaparypa U TEXHHKA BBITIOJIHEHUS aHAIK3a.

Konaykromerpruueckuii aHanus3, BUJbl KOHAYKTOMETPUU.

KongykromeTpruueckoe TUTPOBAHUE, BUABI KPUBBIX KOHAYKTOMETPUYECKOIO THTPOBAHMS.

HpaKanecmle BOIIPOCHI

ITpu tutpoBanuu 50 mn HCI pactBopom KOH ¢ koHIeHTpanuei 2 MOJIb-9KB/JI OBUTH MOTYYCHBI
pe3yIbTATHL:

O6beM pactBopa KOH, M 3,2 6,0 9,2 15,6 20,0 23,4
YV nenpHas 3,1 2,6 1,8 1,6 2,4 29
AJIEKTPOITPOBOTHOCTH,

Cwmomt

[TocTpoliTe KPUBYIO TUTPOBAHUS U BHIYUCIUTE HOPMAIBHOCTD COJISTHOM KUCIIOTHI.

OmnpenenuTe SKBUBAJICHTHYIO 3JIEKTPOIIPOBOIHOCTL pacTBopa dekTpoauta AGNOs, Haxosmerocs
B staeiiKe ¢ aeKTpogamy wiomansio S =1,8-107 mM? u paccrosHuem mexay Humu 1=1072 M, ecom
COIPOTHBIIEHUE W KOHIIEHTpAIMsI pacTBopa paBHBI cooTBeTcTBeHHO R = 4,7 Om u  C = 0,05
MOJIB/II.
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[Ipu snexTponun3e B TeUeHUE HEKOTOPOro Bpemenu T = 10 muH Boigensercs M = 0,365 r BemiecTna,
ANEKTPOXUMUYECKUI SKBUBAJICHT KOTOPOro paBeH K =1,97 r/A-u. Onpenenure CUIy TOKa.
Onpenenure KOHLEHTPALMIO HCCIEAYeMOro pacTBOpa, €Clu Uil CTaHAapTHOTO pacTBOpa C
M3BECTHON KoOHUeHTpamuen C = 5-10" Moub/1 3HAYCHHUE npeneabHoro nudQy3noHHOrO0 TOKa
paBHoO lg = 25 MKA, a s uccnenyemoro |,=50 MKA.

Omnpenenure BpeMsi 00pa3oBaHHMs OJHOW Kaluld PTYTH, €CIIM Macca pPTYTH, paBHa 3 MrI/c,
koddurment nuddy3uu HOHOB IBYXBAJICHTHOTO METala paBeH 0,15-10° em* ¢, NpeaeabHbIN
Tok Metayuia lg =30 MKA, KOHIIeHTpalusi HOHOB MeTasuia 1,5: 103 mMons/m.

Ucnone3ys ypaBHenue Kombpayia ajis BOJHOIO pacTBOpa CHIBHOTO 3JIEKTPOJIUTA C M3BECTHOM
koHuentpanueii C = 0,5 KMONb-OKB/M®, ONPEIEINTE SKBUBAICHTHYIO SJICKTPOIPOBOXHOCT MPH
OECKOHEYHOM pa3BE/ICHUH, €CIIH IMIHPUYECKas MOCTOsHHAs ypaBHeHUs a = 0,508, SKBUBaJICHTHAs
AJIEKTPOIIPOBOIHOCTH paBHa 4 = 9,9 OmM* KMOMB-9KB .

Kakoe koiam4ecTBO 3JE€KTPUUECTBA PACXOAYETCS B XOJI€ KyJTOHOMETPUYECKOT0 aHallu3a, €Clid Macca
BemiecTBa paBHa 0,25 T, a 3JIEKTPOXUMHUYECKHUI SKBUBAJICHT PABEH 2:10° r/A-c.

[Tonb3ysce 3akoHom @apanes, omnpeaenuTe 3JICKTPOXUMHYECKUH HSKBUBAJICHT BEIECTBA, €CIU
XUMUAYECKHI SKBUBAJICHT paBeH 8,97 I/MOJIb-3KB.

Uemy paBHa KOHIIGHTpAIlUs HOHOB B Macce pacTBopa, eciu au¢gdy3nOHHBIN TOK paBeH 15 MKA, a
K03 DHUIMEHT MPOMOPIHOHATBHOCTH Ky, paBen 7,5-10".

[Tpu nmonsiporpadupoBanuu 10,0 M pacTBopa HUKOTHHAMHUJAA TMOJIyuY€HA BOJIHA BBICOTOU 38
mM. [locie mobGasienus k 3tomy pactBopy 1,50 M crammapTHOTO pacTBopa, coaepxkamero 2,00
MI/MJI HUKOTHMHAMHJa, BOiHA yBenuumiaack 10 80,5 mMMm. Paccuutarh conepikanue mnpemnapara
(Mr/Mi1) B aHaTM3UPYEMOM PACTBOPE.

B xo/1e KOHIYKTOMETpUYECKOTo aHalin3a ObUla Ompe/esieHa yaeabHas AJIEKTPONPOBOIHOCTS,
pauas 1,15-10% Om 'mM'. KakoBa KOHIGHTpAIMsI HCCIEAYEMOTO pACTBOpA, CCIM MOJISpHAs
3IIEKTPONPOBOIHOCTD paBHa 8,5 OM “*M>Mob -2

[TocTpouTh KpUBYIO MOTEHIIMOMETPUYECKOTO TUTPOBaHUsS B KoopauHarax ¢ — V. Paccuurarh
konnenTpanuto CaCl, B pactBope (1/71), ecnu ipu TutpoBanuu 20,0 M aHATH3UPYEMOTO pacTBOpa
pactBopoM Hgy(NO3), ¢ kornenrpanueit 0,0500 MOJIb-3KB/JT MOTYUHIIH:

10,0
382

15,0
411

17,0
442

17,5
457

17,9
498

18,0
613

18,1
679

18,5
700

19,0
709

Vng(Nos)z MIT

¢, MB

Orpe/ieuTe BeMYHHY MPEIeIbHOTO TOKa MEJH, eCIi KOHIGHTPAIHS BelecTsa paBHa 4107
Moib/11, koo durment auddyzun D=0,9-10" em?¢ Y, macca PTYyTH, BBITEKarOLIasi U3 Kanwuispa 3
Mr/c, BpeMsi oOpa3oBaHMsI OJHON Kariu T =4 c.

Omnpenenute koHcTaHTy auccounanuu 0,0218 monb-3kB/n pactBopa NH4OH, ecnu ynenbHas
AJIEKTPOMPOBOAHOCTh pacTBOpa paBHa 2,04 1030M *eM?, a okBHBaTCHTHAS AJIIEKTPONPOBOTHOCTD
pyu OECKOHEUHOM Pa3Be/IeHUH Ao, paBHa 281 Om ' Momb-9kB * eM?.

Onpenenure IEKTPOXUMUYECKUI SKBUBAJIEHT TPEXBAJIEHTHOIO METajlla, €ClM B MpoIiecce
JIEKTpoIn3a 3a 3,5 MUHYTHI Belenuioch 0,2752 r meTaia npu cuiie Toka 3 A.

3HavyeHus Ry mpu xpomarorpaduyeckoM pasJieIeHHd MOHOB Ha Oymare B cpene OyraHona,
HaceienHoro 2 M pacrsopom HC1 cocrasnstor: Cd — 0,6; Zn — 0,6; Bi — 0,5; Al — 0,1. Kakue u3
MOHOB HE MOTYT OBITh YeTKO UACHTU(ULIUPOBaHBI U3 cMecH: a) Zn, Al; 6) Cd, Zn; B) Bi, Al?

CwMmernieHre 30HbI KOMIIOHEHTa B OyMa)KHOM Xpomartorpaduu paBHO 54 mm, a cMenieHue
¢dponTa pactBopuTens paBHo 61 mm. Uemy paBHa XpoMaTorpapuieckas HOJBUKHOCTb?

N3BecTHO, 4TO 4Yepe3 KOJOHKY C KaTHOHMTOM mnpomycTwii 400 M1 pacTBOpa KaJlbLMs C
koHneHrpauueit 0,06 monb-3kB/1. B moprusx smoara mo 50 M NOMy4YMIIM Pl 3HAYCHUH
§<0HueHTpauI/I171 Ci. Onpenennute Maccy KaTHOHUTA, €CJIU €ro TUHAMUYecKask eMKOCTh paBHa 1,12-10°

MOJIb-9KB/T.

1
0,018

2
0,022

3
0,031

4
0,043

5
0,060

6
0,060

[Ipo6a smroara

Cj, MOJIB-DKB/II




19.  JIns KOJMYECTBEHHOTO OIpPEJCNIEHUS] aMUHOYKCYCHOM KHUCIOTHI B aHAIM3UPYyEeMOM oOpasie
MCTIOJB30BAJM METOJl TOHKOCIOWHOW xpomarorpaduu. s craHgapTHBIX 00pas3loB MOTyYEHBI
CIIELYIOIINE PE3YyIbTaThI:

Konnenrpanus aMHHOYKCYCHOM KUCIOTHI, | 5,0 10,0 15,0
MKr/0,01 M
IInomans naTHa, MM 14,1 23,6 36,2

Jns mocTpoeHus KaauOpOBOYHOrO TpaduKa HCIONb30BaHA 3aBUCHMOCTH IUIOMIAAN IISITHA OT
KOHIICHTpAllUd aMHHOYKCYCHOM kucioThl. HaBecky maccoii 1,008 T pacTBopuin B MEpHOUM KoJ0e
BmectuMocThio 100 mi. 3arem 0,01 mn pactBopa xpomartorpadupoBamu metogom TCX u
MOJYYWJIM MATHO Tuiomaapto 18,6 MM, Onpenenure MacCOBYIO JIOJII0 AMUHOYKCYCHOW KHUCJIOTHI B
AHAIIM3UPYEMOI HaBECKE.

20. CKOpOCTh IOTOKA Ta3a-HOCHUTEINS renus cocrasisier 30 cM/MuH. Onpenenure yaep >KMBaeMblil
oobeM okcuna yriepoga CO Ha JaHHOW KOJOHKE, eciau BpeMs ynepxwuBanus remus 40 c, okcuua
yrieposa — 6 MuH. ['enuii Ha TaHHON KOJIOHKE MPAKTUYSCKH HE COpOUpyeTCs.

21.  PaccuutaTh MaccoByr n0JIt0 (%) KOMIIOHEHTOB Ta30BOM CMECH IO CIEAYIOUIUM JIaHHBIM,
MOJIYYCHHBIM METOJIOM T'a30BOi Xpomarorpaduu:
a3 S, Mm° k
Benzoxn 20,6 0,78
Tonyon 22,9 0,79
OTHUIIOEH30I 30,5 0,82
Kymon 16,7 0,84
22. lllupuna oOCHOBaHHSI XpoMaTorpapuueckoro mHKa 3TaHoja cocrtaBisger 20 mM. Ywcio

TEOPETUYECKUX TapesIoK JUIsl 3TaHola Ha JaHHOW kosioHKe paBHO 2000. CKOpOCTh IBMKEHUS
ararpaMMHOU JieHThl camornucia 1200 MM/4. BIYUCIIUTh BpeMsl yAep)KUBaHUS 3TaHOJIA.

23. [Tpu onpeieieHny STHIIOBOTO CITUPTAa METOJIOM ra30BOM XpoMaTorpapuu H3MEPUITH BBICOTY
MTUKOB B 3aBUCUMOCTH OT MACChl CIIUPTA U TIOJIYYUIIH CICAYIOIIUE TaHHbIE:

m, mr 0,2 0,4 0,6 0,8 1,0
h, Mmm 18 37 48 66 83

g 0,02 T ucciieqyeMoro pacTBopa Moiay4deH UK BBICOTOW 57 MM. BpIUnCINTG MaccoBYIO AOIIO
(%) THIIOBOTO CTIMpTA.

24.  Yepes KOJIOHKY, 3aMOJIHEHHYIO KaTHOHUTOM Maccoil 10 r, mpomyctunu 250,0 mit. Beixoasmue
13 KOJIOHKM nopuuu pactBopa mo 50,0 ma tutpoBanu 0,1 H. pacTBopoM THOCYyNb(haTa HaTpHs
Na,S;03 (foxs = 1) ¥ OTYUHIIN CIETYIOIINAE PE3YTbTATHI:

ITopuus pactsopa 1 2 3 4 5
Pacxon Trocynwgara 0 12,00 25,00 39,20 39,20

Ha TUTPOBAHUC, MJI

BbruncnuTh IMHAMHUYECKYI0 €MKOCTh (MMOJIB/T) KaTHMOHUTa IO MEIW, €ClIM MOJIsipHas macca
sKkBUBaleHTa coctasiser M(1/2 Cu?).

25. [upuHa ocHOBaHUS XpoMaTorpauuecKkoro muka asora cocrasiser 12 mm. PaccrosHue Ha
XpoMarorpaMMe OT MOMEHTa BBEJCHMS MpOoOBI JI0 CEepeauHbl MUKa a30oTa cocTaBiser 14 cm.
BbI4ncauTh 4nCiI0 TEOPETUUECKUX TAPEJIOK B JAHHON KOJIOHKE.

5.2. TlepeyeHb TeM KYPCOBBIX IPOEKTOB, KypCOBBIX padoT,
HX KpaTKoe coJep:KaHue H 00beM



KypcoBsie npoeKThI 1 KypcoBble paboThl HE IPEAYCMOTPEHBI YUEOHBIM IIJIAHOM.

5.3. IlepeyeHb HHAMBHAYAJIbHBIX JOMALIHHUX 32aAHMIA,
pacyeTHO-TpagUIecKHUX 3aJaHui

B cooTBercTBUM ¢ y4yeOHBIM IUIAHOM BBIIAETCsl pacueTHO-rpaduyeckoe 3amanue «Pacuer u
IIOCTPOCHHE KPUBOM TUTpPOBaHME B MeTojAe HelTpanuzauum». Ha PI'3 mpegycmorpeno 18 uacos
camocTosiTenbHONU paboThl. Llens PI'3 HayuuThes BBIBOIUTH pacueTHble (OPMYIIbI Ul BBIYMCICHUS
pH pacTBOpOB pa3IMYHOTO COCTaBa — CHJIBHBIX M CIAOBIX KHCIOT M OCHOBAaHUH, THAPOIH3YIOIINXCS
coiei u OydepHBIX pacTBOPOB, a TaKXKe MCIIOJIb30BaTh 3TU (POPMyYJIBl B pacyerax JUisl HOCTPOCHUS
KPUBBIX KHUCJIOTHO-OCHOBHOT'O TUTPOBAHHUA Pa3HbIX TUNOB. CTyJEHTBI JOJDKHBI HAYYUTHCS IPABUIIBHO
noaoupaTh HMHIMKATOP Ui (PUKCHPOBAHUS TOYKM OSKBHBAJCHTHOCTH M OLIEHUBATh OIIMOKU
TUTPOBaHUA. Bblmaercs HMHIMBUIYyalbHOE 3aJaHUE IO BapuaHTy ¢ pacdyeroM pH B pasinuusbie
MOMEHTBI TUTPOBAHHS C Y4ETOM COCTaBa THTPYEMOTO DPAaCTBOpPa W BBIOOPOM KHCIOTHO-OCHOBHBIX
UHJUKaTOPOB.

5.4. IlepedyeHb KOHTPOJILHBIX padoT

KoHTposbHbIe paboThl HE IPEYCMOTPEHBI YUEOHBIM IJIAHOM.

6. OCHOBHAS 1 TONNOJIHUTEJIBHAS JINTEPATYPA

6.1. IlepeuyeHb OCHOBHOII JIUTEPATYPHI

1. HpoOuunxkas, H. B. Anamutudeckas xXumus M (U3UKO-XUMHUYECKHE METOIbl aHAIN3a.
XUMHYECKHE METOJbl aHamu3a: KOHCHEKT JieKuui: ydyeObnoe mocodue / H.B. J[poOuunkas. —
benropox: M3a-so BI'TY, 2008. — 166 c.

2. Hpob6uunkas, H. B. Ananutuyeckas Xumus (XUMUYECKHE METObI aHaIK3a): ydeOHOoe mocodue
— benropoa: uzn-so BI'TY, 2015. -179 c.
3. [TomyakTtoBa, B. A. JlabopaTopHblii NpakTUKyM IO Ka4€CTBEHHOMY U KOJMYECTBEHHOMY

aHaM3y : y4ed. mocobue sl CTYJICHTOB HalpaBlieHUs MOATOTOBKH OakaraBpuarta 18.03.01 /
B. A. TlonyskroBa, JI. B. JleanucoBa. — benropon : Uzn-Bo BI'TY um. B. I'. [llyxora, 2015. —
263 c.

4, Hpob6uunkas H.B., Illeronesa T.H. Ananutnueckas xumus U (U3NKO-XUMHUYECKHE METOJIbI
aHaiM3a. XMMHUYECKHE METO/bl aHajn3a (KOJIMYECTBEHHBIM aHayn3). TecToBble 3amaHus AJs
3anuThl JabopaTopHbix padot. b., BI'TY uwm. B.T". lllyxoaa, 2009.

5. CnpaBo4yHOE PYKOBOJCTBO IO AHAIMTUYECKOM XHMMUU U (U3MKO-XUMHYECKMM METOAaM

aHanmu3a: Yueb. nocodue / U. B. Tukynosa, H. B. [Ipo6nunkas, A. M. Apremenko u ap. M.:
Bercmr. k., 2009. — 413 c.

6.2. IlepeyeHb JOMOJIHUTEIbHOMN JUTEPATYPHI

1. Bacunwes, B. Il. Ananutunyeckas xumusa. Ku.l. TuTpumerpuueckue MW IpaBUMETPUUECKUN
MeToabl aHanu3a. — M.: JIpoda, 2007.

2. Bacunbes, B. I1. Anamutnueckasd xumusd. Ku.2. ®usnko-xuMHUUeCcKHe METOAbI aHainnu3a. — M.:
Hpoda, 2005.

3. Bacunbes, B.I1. Ananutnueckas xumus. COOpHUK BOIPOCOB, ympaxkHeHu# u 3amau / B. I
Bacunbes, JI. A. Kouepruna, T. 1. Opnosa. — M.: JIpocda, 2003.

4. Poluektova, V. A. Analytical chemistry and phisycal-chemical methods of analysis : yueGHOe
nocobue / benropon: U3a-so BI'TY, 2010.

5. Cmrocapp, A. A AnanuThyeckas XUMHUS U (U3UKO-XMMHUYECKHE MeTOoAbl aHanmm3a. Y. 2.

OU3NKO-XUMHUYECKHE MEeTONbl aHanmmu3a: Yueb. mocobue / O. A. Cmrocaps, B. A. [TomyskToBa
— benropox: BI'TY um. B.I'. lllyxosa, 2008. — 150 c.



6. Banosa (Kompinosa), B. /I. AHanuTnyeckas XuMusl U (PU3UKO-XUMHUECKHE METOJbI aHaIu3a:
npaktukym / B. JI. Bamosa (Kombutosa), E. U. ITapmmna. — M.: Jlamkos u K, 2015. —199 c.
http://www.iprbookshop.ru/10905 .

7. Tpudonona, A. H. AHanutnueckas xumus: yaeoHoe nocooue / A. H. Tpudonosa, MenbcutoBa
N.B. M.: Bemmiimas mkoia, 2013. — 161 c. http://www.iprbookshop.ru/24051.
8. Kykuna, O.b. Ananutuueckas xumusi: yaeonoe nocooue / O. b. Kykuna, O. B. Cnenmosa, E.

A. Xopoxopauna, O. b. PypakoB B.: BopoHexckuii rocynapCTBEHHbIH apXUTEKTYpHO-
crpoutenbhblii yauBepcuret, ObC ACB, 2014.— 162 ¢.  http://www.iprbookshop.ru/30833.

6.3. IlepeuyeHb HHTEPHET pecypcoB

Hayuno-texuuueckas oudiaunoreka BI'TY um. B.I'. llyxosa http://ntb.bstu.ru/
Dnexkrponno-oubaroTeuHas cucrema IPRbooks http://www.iprbookshop.ru/
Karanor ccpuiok Ha (aiiibl ¢ 3JeKTpoHHbIME KHUramu http://www.y10Kk.ru/books/
Poccuiickuii XuMHKO-aHATUTHYCCKHI mopTai http://www.anchem.ru/literature/
[Mopran Xumuueckoro ¢paxynberera MI'Y http://www.chem.msu.su/rus
DieKTpoHHbIE XUMUYecKre Onbimoreku http://djvu-inf.narod.ru/nclib.htm
Poccuiickuit HayuHblii sxypHai «Y criexu xumun» http://www.uspkhim.ru/

NogakowhpE

6.4. IlepevyeHb JTUIEH3MOHHOTO IPOTPAMMHOI0 00ecreYeHus

1. Microsoft Windows 7 and Windows Server 2008 R2 Service Pack, norosop Ne Ne63-14xk ot
02.07.2014.

2. Microsoft Office Professional 2013, norosop Ne 31401445414 ot 25.09.2014

3. Kaspersky Endpoint Security 10 g Windows, nutiensus Ne 17E0170707130320867250

4. GoogleChrome CBob6oano pactpoctpansiemoe [10 corimacHo ycnoBHAM JIUIIEH3UOHHOTO
COTJIAlICHUSI.

5. MozillaFirefox CBoGomHO pacnpoctpansemoe [10 cormacHo yCIoBUSM JTUIICH3HOHHOTO
COTJIAIICHUSI.

7. MATEPUAJIBHO-TEXHUYECKOE U THOOPMALIMOHHOE
OBECIIEYEHHE

Peanuzanuss  nmporpaMMbl  y4eOHOM  AMCHMIUIMHBI  TpeOyeT  Haluuus  CHEIHaIbHO
000py/1I0BaHHBIX KaOMHETOB U JIabopaTOpHil.

OpraHu3anys JEKIUOHHBIX 3aHATUH MPOBOAUTCS Ha 0asze CrelUaTu3UpOBAaHHON ayaUTOpUU
325JIK, ocHameHHOW KOMIBbIOTEPU3UPOBAHHBIM KOMIUIEKCOM paboyero Mecra mpernojaBaTelis,
MIPE3EHTAIIMOHHON TEXHUKOH, UMEEeTCS KOMIUIEKT 3JIEKTPOHHBIX IPE3eHTAlMN U Y4eOHbIX (PUIBMOB.

JlaboparopHble 3aHITHS BEIYTCA B CHELMATU3UPOBAHHBIX yueOHbIX Jaboparopusx Ne413, 308
Kadeapel TEOPETHUECKOW M MPUKIATHOW XUMHU, 000PYJOBAHHOM B COOTBETCTBUM C TPEOOBaHUSIMH,
MPEIbABISEMBIMU K YU€OHBIM XUMUYECKUM J1abopaTopusiM. B nabopaTopusix uMeroTcsi He00X0UMbIe
XMUMHYECKas Mocyia 1 XUMPEaKTUBBI, IPUOOPHI U 000pYAOBaHHE:

— B saboparopuu a”Hanutnuecko xumuu 413 VK2 wumerorcs BOJsSHBIE M TecuaHble OaHH,
ANEKTPOIUINTKY; aHanuTHYeckue Beckl Mapok BJIKT-500, BJIIT-200, BJIA-200, snekTpoHHBIE
xumuko-aHanutuueckue Becbl BK-600; cymmnbable mkadpsr CHOJL; mydenbHas mneus,
tepmokamepa JIY; nentpudyra LJIM; quctumnsatop AD-15.

— B Jjaboparopu  (UBMKO-XMMHYECKMX  MeTomoB  aHaimm3a 308 VK2  mmerorcs
dotoanexkrpokonopumerpel KOK-2M, KDOK-3M, ®IK-56M; anamuzatrop «3KOTECT-01y;
akBagucTisTop AJ1D-15; cnekTpodoToMeTp; MOCT MEPEMEHHOT0 TOKa; moreHunomerp MB-
79; T1I9BM P-133; uentpudpyrun JI3-418, LUIC-31M; mkad cymmnsnbiii LF-404,
anekTposmepsl aboparopueie EP-4; Becer BJIKT-500; nonomepsr 9B-76; nonomepsr 1-500;
pH-metps1 pH-150M; pedpakromerp NPB-4545M.

B xommberoTreproM kimacce 327 YK2 mmeeTcsi COOTBETCTBYIOIIEE MPOrpaMMHOE oOecrieueHue st

HKCHPECC-KOHTPOJIS TEOPETUUECKUX 3HAHUH B (pOpMe TeCTUPOBaHMUS.


http://www.iprbookshop.ru/10905
http://www.iprbookshop.ru/24051
http://www.iprbookshop.ru/30833
http://ntb.bstu.ru/
http://www.iprbookshop.ru/
http://www.y10k.ru/books/
http://www.anchem.ru/literature/
http://www.chem.msu.su/rus
http://djvu-inf.narod.ru/nclib.htm
http://www.uspkhim.ru/

8. YTBEPKJIEHUE PABOYEH ITPOT'PAMMBbI

Pa6oyas mporpamma yteep>xaeHa Ha 2017/2018 yueOHbIN rox ¢ M3MEHEHUSIMU
IO CIIEAYIOLIUM pa3jeliaM:

6.1. IlepeyeHb OCHOBHO# JIHTEPATYPbl

{ [TomyskroBa B. A., OCHOBBI aHAJIUTUYECKONW XUMUHU. XUMHYECKHE METOIbI
aHanu3a : yaeOHoe nocobue / B. A. [Tomyskrosa, H. B. JIpobuunkas. — bearopoa: usz-
Bo BI'TY, 2017.<129 ¢.

2. [TonmyskroBa, B. A. JlaGopaTOpHBIf NpPaKTUKyM II0 Ka4yeCTBEHHOMY U
KOJINYECTBEHHOMY aHATH3Y : y4eO. mocobue Ui CTyAECHTOB HAIllpaBJIEHHs MMOArOTOBKH
6akanaspuara 18.03.01 / B. A. Ilomyskrosa, JI. B. Jlenucosa. — benropox : M3xa-Bo
BI'TY um. B. T'. lllyxosa, 2015. — 263 c.

3 AHanuTHdecKkas XUMHS W (U3UKO-XMMHYECKHME METOIbl aHaju3a:
METOMYECKHE YKa3aHHsl K BBIMOJHEHHIO pacyeTHO-rpaduueckux paboT i CTyAEHTOB
o4HOli (opMmbl 06yuenuss HampasieHus 18.03.01 —Xumuueckas TeXHONOTHs / COCT.:
B.A. ITonyskrosa, H.B. Jlpo6uuikas. — benropon: Uzn-so BI'TY, 2017. — 26 c.

4. CrpaBoYHOE pYKOBOJACTBO II0 QHAIUTHYECKOH XHMHH M (QU3MKO-
XMMHUYECKUM MeTojaM aHanu3a: Yueb. mocobue / . B. Tukynosa, H. B. JIpoOHuikas,
A. W. Apremerko u ap. M.: Beicm. k., 2009. — 413 c.

[Tpotokon Ne 1 3acemanust kadenpsl ot «31» aBrycra 2017 .

3aBenyrommii kadeapoi e it [TaBnenko B.U.
noanucs, PUO

JAupeKkTop HHCTHTYTA _zmsr=c=__ [laBnenko B.W.

noanuck, PUO




8. YTBEPKJIEHUE PABOYEN [TIPOI'PAMMBI

VrBepxkaeHue pabouei nporpammbl 0€3 U3MEHEHHH
PaGouas nporpamma 6e3 u3MeHeHui yTBepikaeHa Ha 2018 /2019 yueOHbIi roz.
ITporokon Ne 11 3acenanus kadeape! ot «21» masg 2018 r.

3aBeayromui kapeapoi oz~ . B.W. IlaBrenko
noanucs, PO

JIupeKTOp HHCTHUTYTA o per=c=<<—  B.W. [laBneHKo

noamnucek, DO



8. VTBEP)KJIEHUE PABOYEN ITPOIr'PAMMBI

YT1BepxkaeHue paboyeit mporpaMMbl ¢ H3MEHEHUSIMH

Pabouast nporpamma yteepkaeHa Ha 2019/2020 y4eOHBIH o ¢ H3MEHEHHSIMH 110 CJIELYIOIIHM
paszenam:

6.1. IlepeveHb 0CHOBHOI1 JINTEPATYPBI

i [TomysktoBa B. A. OCHOBBI aHATUTHYECKOH XUMHH. XHMHUYECKHE METObl aHAIMU3a :
yuebnoe nocobue / B. A. Ilomysxrosa, H. B. J[Ipo6uunkas. — Bearopox: uza-so BI'TY, 2017. 129 c.
2 [lomyskrosa, B. A. JlaGopaTopHbIii TPaKTHKYM MO Ka4eCTBEHHOMY M KOJMYECTBEHHOMY

aHanu3y : y4e0. mocobue /Ui CTYJEHTOB HAlpaBJICHUS MOArOTOBKM Oakaiaspuara 18.03.01 / B. A.
[Tonysxrona, JI. B. Jlenucosa. — benropon : U3a-so BI'TY um. B. I'. Illyxosa, 2015. — 263 c.

3 AHalIMTHYECKas XMMHUS W (QU3NKO-XUMHYECKHE METOJbl aHalM3a: METOIMYECKUE
yKa3aH#s K BBIIOJHEHHIO pacyeTHO-rpapHuecKux paboT Ui CTYIEHTOB OUYHOM (GopMbI 00y4YEeHHS
nanpasienus 18.03.01 —Xumuueckas texnonorus / coct.. B.A. I[Tonyskrosa, H.B. JpoGuuukas. —
benropon: U3a-so BI'TVY, 2017. — 26 ¢.

4. CnipaBouHOE PYKOBOJICTBO 10 QHAIHTHYECKOM XUMHH ¥ (PU3HKO-XHMHYECKHM METO1aM
a”anu3a: Yueb. nocobue / U. B. Tukynosa, H. B. [lpoGuuikas, A. M. Apremenko u ap. M.: Beicii.
k., 2009. - 413 c.

5. IlomyskroBa B. A. ®usuko-xuMHYeCKHe METO/bI aHaiW3a : ydeOHoe mocobue / B. A.
[TonysxroBa, B.JI. Myxauesa. — benropoa: u3a-so BI'TY, 2018. -173 c.

[Tporokon Ne 13 3acemanust kadeapsl ot «22» Mas 2019 .

3aBenyrowuit kadgeapoi B i il [TaBaenko B.U.
nojanuck, PHUO

JIMpeKTOp HHCTHUTYTA A T [laBnenko B.U.
nojanuch, ®UO




8. YTBEP)KJIEHUE PABOYEN ITPOI' PAMMBI

Pa6ouas nporpamma yrBepxaena Ha 2020/2021 yueGHbli ros 6€3 H3MEHEeHUMH

ITporokon Ne 9 3acenmanus kadenpsl ot «14» mas 2020 T.

3aBemyromuii kapenpoi A= Tlapnenxo B.U.

noamnuck, PHUO

—

JIApEKTOp MHCTUTYTA gl ITaBnenko B.U.

noanucs, PO




8. YTBEPKJIEHUE PABOYEN ITPOrPAMMBbI

Yreepwaenue pabouei nporpaMmsl 6e3 HiMeHeHui

PaGouas nporpamma yTeepwaena wa 2021/2022 yuebHBIi ron Ges
H3MEHEHH

Ipotokon Ne 10 sacenanns kadenpst ot «27» mas 2021 r.

/ 3asenytowmii kadenpoi TulTX {2,@3&&? [MTanenko B.M.
Jupextop ukctutyra XTH %%_2 Acrpebuncknii P.H.



MNPUJIOKEHUSA
Ilpunoscenue Nol

MeToanuyecKue YKa3aHusd QJ1d oﬁyqammerocﬂ 10 OCBOCHHIO JTUCHMILJIUHBI

B HacTosimee Bpemst aHaIMTUYECKass XUMHUS M10JIb3YEeTCsSl MHOTOYMCICHHBIMHE M pa3HO00Opa3HbIMU
MeTonamu aHanusza. [lociie u3yyeHus TUCUUIUIMHBI CTYJEHT JOJDKEH 3HATh MPUPOLY U CYLIHOCTb
SIBJICHHI, TPOLECCOB, JEKAIIUX B OCHOBE XMMHUECKUX M (U3UKO-XUMHUYECKUX METO/0B aHAIIN33;
creun(pUIHOCTh AHATUTUYECKOTO CUTHAJTa M OCOOCHHOCTH €r0 M3MEpPEHHS B Pa3IMYHBIX METOJaX
aHaJIM3a; OCHOBHBIC IIOJIOKEHUS Y4eTa IOIPEIIHOCTEH Ha BCEX CTAJMSIX BBINOJIHCHUSA aHAIU3a U
pacdera pe3yJabTaTOB aHAIM3a C y4ETOM METPOJIOTMYECKUX XAPAKTEPHUCTHUK; OCHOBHBIC ITOJIOKEHUS,
JeKalre B OCHOBE BBIOOpa METO/Ia aHAIM3a U CXEMbIl aHaJIH3a.

Ilocne u3yueHus AMCLUUILUIMHBI CTYAEHT JODKEH YMETh BBINOJHATH OCHOBHBIE XHUMHUYECKHE
olepalyy; BEIOMpaTh METO/I aHAIW3a JUIS 3aJJaHHON aHAJMTUYECKOHN 33a7a4i M OLCHUBATh BO3ZMOXKHOCTh
KaX/J0ro METOAa aHaiuu3a; padboTaTh HAa aHAJIMTUYECKUX YCTaHOBKaX M NpuOOpax; BBIIOJIHATH
Ka4eCTBEHHBIH W KOJIMYECTBEHHBIH aHAIN3 XUMHUYECKUMH WM (DU3UKO-XHUMUYECKHUMU METOIAaMU;
CTPOUTH KPUBBIC TUTPOBAHUS; MPOBOAUTH CTATHCTUYECKYIO 00pabOTKY PE3y/IbTaTOB aHATMTUYECKUX
ONPEIIECIICHUI; UHTEPIPETUPOBAT PE3YJIBTATHI AaHAIM3A.

[locne wu3yyeHuss JAUCUUIUIMHBI CTYAEHT JIOJDKEH BIJIAJIETh METOAMKAMHU IPOBEICHUS
MCCIICIOBAaHUH C TMTOMOIIBI0 XUMUYECKUX M COBPEMEHHBIX (PM3UKO-XUMHUUECKUX METOJIOB; METOAAMHU
00pabOTKU pe3yabTaToOB, HEOOXOAUMBIX JUIS WACHTH(PHUKAIMA XUMHUYECKUX COCAMHEHUH; MpHeMaMH
MOMCKA HEOOXOUMBIX JJAHHBIX C UCIIOJIb30BaHUEM OMOIMOTEYHBIX (hOHA0B U IHTEpHET-pecypcoB.

WcxonHplid 3Tan M3ydeHHs Kypca «AHAIMTHYECKas XUMHS U (QU3UKO-XUMHUYECKHE METOJIbI
aHaJiM3a» MpeAarnosiaraeT O3HaKoMJeHHe ¢ Pabouell npozpammotl, XapaKTEepU3YIOLIEH TpaHULIBI U
coJiep;kaHue y4eOHOTo MaTepuaa, KOTOPbI MOJJIEKUT OCBOEHUIO.

@OpMBI KOHTPOJIS 3HAHUW CTYIEHTOB IIPEANOJIAraloT TEKYIIMH U NPOMEXKYTOYHBIA KOHTPOJIb.
Texyumuii KOHTPOJb 3HaHUM HPOBOAMTCA B (POpME CHCTEMATHUYECKUX OIPOCOB, MEPUOAUYECKOIO
TECTHpPOBaHUS, pemeHuil 3amad. K BeimomHeHHIo 1a00OpaTOpHBIX pPadOT JOMYCKAIOTCS TIOCHe
noJiyueHus:i jgomycka K pabore. K 3ammure Kaxaoil pabOThl CTYIEHT peuiaer 3ajadd 10
COOTBETCTBYIOLLIEH TEME U M3y4aeT TEOPETUYECKUW MaTepuai. 3alliuTa MPOXOJuT B GopMe YCTHOU
Oecenpl. DoOpMOI MPOMEKYTOUHOTO KOHTPOJS 2 CeMecTpa SBISETCS JK3aMEH, 5 ceMecTpa —
¢ depeHIIMPOBaHHbBIN 3a4eT.

2 ceMmecTp

Beseoenue 6 ananumuueckyio xumuro. Kauecmsennwiii ananuz. Ocrogel mumpumempuu.

[lepBbIil pazzaern, MOCBAIIEH MPEIMETY AHATUTHUYECKOW XUMHH, PACCMOTPEHHIO KiacCH(UKAIUN
METOJIOB aHaJIM3a KaueCTBEHHOTO M KOJMYECTBEHHOIO aHalu3a. 3ajadyeldl 3Toro pasjena sBIseTcs
(dbopMHpOBaHKE Yy yYaIIMXCs 3HAaHUH O CYIIECTBYIOIMX METOJaxX aHalnu3a, OCHOBHBIX 3Tallbl aHAJIN3a,
BbIOOpe MeToza aHanu3a. M3yueHue naHHOro paszzena HEOOXOAMMO JAJS YCHEIIHOTO OCBOCHMS BCEX
MOCIEAYIUX. B JIEKIIMOHHOM Marepuane paccMaTpUBAIOTCS OCHOBHBIE XUMHUYECKHE 3aKOHBI U
MOHATUS HEOOXOAMMBIE [JIsI NMOHUMAaHMs CYIIHOCTHM XHMHYECKHX METOA0B aHaiu3a. CTyAeHTHI
JOJDKHBl  3HaTh OTJIMYME TUTPUMETPUM OT TPaBUMETPUM, KIACCHU(UKALMIO M  CYIIHOCTh
TUTPUMETPUYECKUX METOJIOB aHAJIN34a, YSICHUTh TEXHUKY MCIIOIb30BaHUSI TATPUMETPUUECKUX METO0OB
aHaJM3a U CIOCOObI TUTPOBAHUS: IMpsIMOE, 00paTHOE, KOCBEeHHOe. Takke B JIEKLMOHHOM Marepuaie
NPUBOAATCA TpPeOOBaHMA K PpEaKUUsAM, HCIOIb3yeMbIM B TUTPUMETPUH, JAIOTCS MOHATUS TOUKU
SKBMBAJIEHTHOCTH M KOHEYHOW TOYKM TUTPOBAaHMsI U MHoroe apyroe. OCBOMB MaTepual JaHHOIO
pasziena, CTYACHTHI JOJDKHBI YMEThb HCIOJb30BaTh pacyeTHble (OpPMYJbl IS pacdyera HaBECKH,
KOHIIGHTPALMU, PEe3yJbTaTOB OIpENeNIeHUs] B 3aBUCUMOCTH OT CHocoba TUTPOBAHHUS, JOJDKHBI
HAy4YUTHCS IIPOBOJIUTH PACUETHI IIPU PELLIEHUH MPAKTUYECKUX 3a/1a4.

Kucnommno-ocnosnoe mumposanue (Memoo Helumpanuzayuu,).

Bropoii pa3gen MoCBAIIEH KUCIOTHO-OCHOBHOMY THUTPOBAaHHIO. B JEKIIMOHHOM MaTepuaie
naércs oOmias XapaKTepUCTUKAa METo/Aa HeWTpanu3aluM, HCHOoJb3yeMble pabdo4yre pacTBOPHl U
ompenensemble BemecTBa. [lonarus u pacuer pH, pOH, pK. Bydepubsie pacTBopel U HX poiib B
aHanmu3e. MexaHusM JedcTBUs, OydepHas eMKOCTh, NMpUMepbl OydepHBIX pacTBOpoB. llpumepsl
KHMCJIOTHO-OCHOBHBIX MHJIUKATOPOB, UX OCHOBHBIE XapaKTEPUCTUKH U MEXaHWU3M JEUCTBUS, IPUUNHBI
U3MEHEHHs uX OKpacku. OOmias XapaKTepUCTHKA KpPUBBIX KHCIOTHO-OCHOBHOTO THUTPOBAHMA.



IToctpoeHne M aHanu3 KPUBOW TUTPOBAHUS CNAOOM KUCIOTHI CHJIBHBIM OCHOBAHHEM C BBIOOPOM
MHIMKATOpA.

OcBouB MaTepuan JAHHOTO pas3feiia, CTYyJEHThI JTOJDKHBI IIOHUMATh CYIHOCTb M BO3MOKHOCTH
UCIOJIb30BaHUE B aHAJIN3€ METO/1a HEMTpalu3aluy, Hay4YuThCsl TOTOBUTh paboune pacTBOPHI B aJIKAJIM-
U alMIUMETPHM, YCTaHaBIMBaThb MX TUTP Pa3IMYHBIMH CIIOCOOAMU C NPUMEHEHHUEM OCHOBHBIX
KHCIIOTHO-OCHOBHBIX MHJIUKATOPOB.

OxuciumenbHoO-60CCMAHOBUMENbHOE MUMPOBAHUE (MemOo0 PeOOKCUMEMPUL).

[Tpy u3ydeHun 1aHHOIO pa3zenia pacCMaTpUBAETCs Kiaccu(UKalUs METOJ0B PEJOKCUMETPUH U
UX KpaTKas XapakTepucTuka. OKHCINUTENbHO-BOCCTAHOBUTENIBHBIM IOTEHLUAT, €r0 BBIYUCICHUE,
ypaBHeHue HepHcra, HOpManbHbIM penokc-noTeHuuan. KpuBble TUTpPOBaHMS M CHOCOOBI
(bUKCUPOBaHMUA TOYKH SKBHUBAJIEHTHOCTU B OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX MeTojax. Pemokc-
WHIVKATOPBL: XapaKTEPUCTHKA, MEXaHWU3M [JEHCTBUs, NpuMepbl. IHTepBan mnepexoma penokc-
MHAUKATOpoB. OCHOBBI NEPMaHTaHATOMETPUM: XapaKTepUCTHKa METoja, pabdoyue pacTBOPbl U
OlpeZesieMble  BEILECTBA, YCIOBUSA IPOBEICHUS aHaau3a. ABTOKAaTAJIUTUYECKHUE DPEAKLIUU B
IIepMaHraHaTOMETpUM (Ha MIpuUMepe B3aUMOAEUCTBUS C OKcajaT-MoHamu). OCHOBBI HMOJIOMETPHHU:
XapaKTepUCTHKA, pabodre PacTBOPHI U ONPEesieMble BELECTBA, YCIOBUS IPOBEICHUS.

OcBouB MaTepuall [JaHHOIO pasliesia, CTYAEHThl [JOJDKHBI 3HAaTh KiIaccHU(UKauuo u
TEOPETUYECKHE OCHOBBI OKHUCIUTEIBbHO-BOCCTAHOBUTEIBLHOIO THUTPOBAHUSA, YMEThb MHCIIOIb30BATh
ypaBHeHue HepHcra ans pacuera peloKc-NOTEHLIMANa JIIOOOH OKHCIUTEIbHO-BOCCTAHOBUTEIILHON
CUCTEMBl M HAy4dUTbCS IPOBOAMUTH PAcuUeThl IIPH PELICHUH MPAKTUYECKHUX 3a]ad C UCIOJIb30BAHUEM
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX METOJIOB, YMETbh MCIIOJIb30BaThb METOABl PEIOKCUMETPUU B
aHaJIN3€ CTPOUTENBHBIX MaTEPUAIIOB.

Komnnexconomempus. Ocnogul epasumempuyieckozo aHanusa.

[lpy wu3yyeHHH JAaHHOTO pasjesa OOBIACHAETCS CYLIIHOCTh METOJa KOMIUIEKCOHOMETPHH,
IIPUBOASATCS TUIBI KOMIUIEKCOHOB M MX CTpoeHue. PaccMaTpuBaeTcs MeToIuKa ompesereHue oomen
KECTKOCTH BOJBl KOMIUIEKCOHOMETPHUYECKMM METOJOM, XUMHU3M KOMIUIEKCOHOMETPUYECKOIO
TUTPOBAHHUS, METAJNIOMHIUKATOPHI HA NPUMEPE pHOXpoMa 4epHOro T, ero CTpoeHHE U MEXAHHU3M
neWictBus. B nexumoHHOM Marepuane raeTcs o0luas XapakTepUCTHUKA MPaBUMETPUUECKOro aHajIu3a.
OcCHOBHbIE OIlEpallUd BECOBBIX OINpeJesleHUul (Ha KOHKPETHOM IIpUMEpe). pacdyeT HaBeCKU
aHAJIM3UPYEMOI'0 BEIIECTBA, BBIOOp OCAIUTENs, pacyeT ero oobeMa Jjsl ONTUMAIbHOIO OCAXJIEHUS.
OnTuManbHbIe YCIOBHS OCAXKICHHS KPUCTALTHYECKUX U aMOP(HBIX ocaakoB. Ocaxkaaemas U BecoBast
(GbopMbI, UX TMOJNy4eHHE U TpeOOoBaHUs, NpeAbsBiseMble K HUM. DUIBTPOBAHHE U TPOMBIBAHUE
ocaJkoB. BeiOop mpoMbIBHON *uakocTH U QuibTpoB. JlekanTtauus. [IpumeHenue 3.1.M. K cucreme
"ocanok - pactBop". IlpousBenenue pactBopumoctu (IIP) u npousBenenue axtuBHOocTH (ITA).
Boruncnenne pacrtBopumoctd 1no IIP (1 HaoOOpoT) pa3aMYHBIX TUIIOB  MajlOPACTBOPUMBIX
coequHeHuni. [leficTBUe pa3HOMMEHHBIX MOHOB Ha pacTBOopuMoOcCTh. ConeBoi 3¢ (deKT (¢ BBIBOJIOM).
Brrunciienne pe3ynbTaToB BECOBBIX ompenesieHuil. @akTop Imepecyera B TPABUMETPUHU, €rO
BBIYHMCIICHHE. YclioBUEe oOpa3oBaHusi ocaaka (Ha mnpumepe). HacwilieHHbIe, HEHACHIIIICHHBIE |
MIEPECHIIIEHHBIE PACTBOPHI.

OcBouB MaTepuan JaHHOTO pasjiena, CTYAEHTbl JOJDKHBI 3HATh CTPOECHHE Ba)KHEHIIMX
KOMIUIEKCOHOB, ~ HX  TPUTOTOBJIEHME U  CTAHJApTU3ALMI0,  CYIIHOCTh U XUMH3M
KOMIUIEKCOHOMETPUYECKOTO THUTPOBAHMSI, POJIb CPeIbl U (PUKCUPOBAHUE TOUYKM SKBUBAJIEHTHOCTU B
KOMIUIEKCOHOMETPHUH, CTPOCHHE U MEXaHU3M JIEUCTBUS BAXKHEHIIINX METAITIONHIUKATOPOB. CTyIEHTHI
JOJDKHBI TaK)K€ 3HaTh MPAaBUJIO MPOU3BEIEHUS PACTBOPUMOCTU U MPOMU3BEICHHS aKTUBHOCTEHM aJis
reTepOreHHBIX CUCTEM M HAayUHUThCS HCIOJIb30BATh 3TO IMPaBWJIO B XMMHUYECKOM aHAJIM3€ B METOAax
OCaXJCHUSI U TPAaBUMETPUHU, YMETh BBIYUCIATH 1O BennuuHe [IP pacTBopuMOCTh ManmopacTBOPUMBIX
COEIMHEHMH, 3HaThb U yMETh MCIOJb30BaTh B aHAJIM3€ BIUSHUE OJHO- U Pa3HOMMEHHBIX MOHOB Ha
pPacTBOPUMOCTh PA3JIMYHBIX COEIUWHEHHUI, MOHUMAaTh OCHOBBI TPaBUMETPUYECKOTO aHAIHW3a U €ro
OTJIMYME OT TUTPUMETPUM, 3HATh YCJIOBUS IOIY4YEHHS, (UIHTPOBAHUS M IPOMBIBAHHMS OCaJKOB
Pa3HOIl CTPYKTYpPBI M HCIIOJIB30BATh TEOPETUUECKUE 3HAHUS JIJISl PELIeHUS] TPAKTUYECKUX 3a]1ay.

5 cemecTp

Jns u3zydeHus (U3HKO-XUMHYECKMX METOJOB aHaliu3a HEOOXOIMMBI JOCTATOYHO IIIyOOKHe
3HaHUA TI0 MaTeMmaTuke, (pU3MKe, OpraHUYecKoi, (u3nyecKo XuUMHUHU. [ Jydiiero mMoHMMAaHUA
CYUIHOCTH NPOBEACHUS (PU3NKO-XUMHUYECKUX METOJOB aHajih3a pPEKOMEHJYeTCs HCIOJb30BaHNe
BUJeoMarepuanoB. M3ydeHue mnpeamera HEoOXOJMMO HAUYMHATH C YCBOEHHUs MaTepHalla JIEKIIMH.



N3yuaTe maTepuan cieayer B TOT K€ JA€Hb, IOBTOPUB 3alIMCAHHOE BO BpeMs JICKLIUK U JONOJHUB €TI0
MaTepuaoM U3 COOTBETCTBYIOIICH YIeOHON TUTEPATYPHI.

Beeoenue 6 cnexkmpockonuio. Onmuueckue memoosbl aHAIU3A.

JlaHHBII pa3zien NOCBSAIICH BBEACHUIO B MHCTPYMEHTAIIbHBIE METO/Ibl aHANIM3a U PACCMOTPEHUIO
cyuiectBymomei kinaccuukanuu. [Ipy u3yueHun JaHHOTO paszziena HeoOXO0MMO YETKO MPECTaBIIATD,
KaKye 3aKOHBI JIe)KaT B OCHOBE METOJIOB aHaln3a. B JEKIMOHHOM Marepuasne JaeTcsi BBEICHUE B
CHEKTPOCKOIIMIO: pacCMaTPUBAKOTCS XAPAKTEPUCTUKHU CIEKTPA, CYIIHOCTh B3aMMOJEHCTBHS BEIIECTBA
C 2JIEKTPOMAarHUTHBIM H3Iy4deHueM, Auamna3zonsl OMU u ux xapakrepuctuka. Ontudeckas 001acTh
cnekrpa. J[aroTcs OCHOBBI aTOMHOM M MOJIEKYJISIPHOW CIIEKTpockonuu. PaccmarpuBaeTcst ontuueckas
CHEKTPOCKOIIMS, OCHOBHBIE 3aKOHBbl CBETOIOIVIONIEHUS, OCHOBHBIE IPUEMbI KOJIMYECTBEHHOIO
aHajM3a,  HCHOJb3yEeMblE B  CIEKTPOCKONMH,  amnmaparypa W TEXHUKA  BBIIOJHEHUS
CHEKTPOMETPUYECKOTO aHaIM3a, KaYeCTBEHHbIN U KOJMYeCTBEeHHBIN aHanu3. Hedemomerpuueckuili u
TypOUAMMETPUYECKHI aHanu3. 3aKOHBI pacceMBaHUs cBeTa. ATOMHO-a0COPOIIMOHHBIN CIIEKTPaIbHbII
ananmu3 (AAC). Craguu ananu3za, TepMuueckas nojaroroBka mpoObl. 3akoH bJIb B AAC. AtomHO-
OMUCCHUOHHBIN  criekTpainbHbii  aHamu3 (ADC). VYpaBuenwe Jlomakuna-Illaiitbe. Wcrounuku
B0o30OyxaeHuss B ADC. OMuccuoHHas poToMeTpus TuiaMeHH. JIIOMUHECIIEHTHBIN MeTOT. THIIBI U BUIBI
moMuHecueHmu. JlromuHodopsl. KaduecTBeHHBIM M KOJMMUYECTBEHHBIM JIIOMUHECIIEHTHBIM aHaus3.
Onyopumerpus u pocopumerpusi. JJoCTOMHCTBA U HEJOCTATKU METOJIOB.

CoepemeHnbie cnekmpockonuieckue u opyeue memoosl anaiuza. B 1anHoMm paszziene u3ydaroTcs
ocHoBbl ~MK-cnektpockonuu, npuHuun gaedctBus  HMK-cnektpomerpa, KadyecTBEHHBIM U
KoJn4ecTBeHHbIH ananu3 B MK-cniektpockonuu, paciinpoBka  CTPYKTYpbl COEIUHEHUH METOJ0M
HK-cniektpockomnuu, Qpypbe-crieKTpOoCKONus U ee 0coOeHHOCTU. M3yualoTcs TeopeTuYecKue OCHOBBI
SIMP-cniektpockonuu, npuHUMnbel ¥ ycinosus SAMP, xummueckuit casur curHanos SIMP, cnun-
CIIMHOBOE B3aUMOJICMCTBUE U MYJIbTHUIUIETHOCTh CUTHAJIOB, NpUHIMN AeiicTBua SAMP-cnexkrpomerpa,
KaueCTBEHHBINA U KonuuecTBeHHbIN aHanu3 SIMP. IIpotonnsrii MarautHelil pe3onanc (IIMP). OcHoBbl
pedpakToMeTpHH, Ha KaKMX CBOMCTBaX CBETa OCHOBaH METOJ PePpaKTOMETPHUUECKOro aHaln3a, OT
KakuxX (DaKTOpOB 3aBUCUT BEJIMYMHA IIOKa3aTelisd MpeloMIIeHus, pedpakTOMETpUUECKH aHaIu3
IBOMHBIX cMmeceld. OCHOBBI TEPMUYECKOTO aHallW3a, MPUHUUIBL AuddepeHnaibHO-TePMUIECKOTO
aHanuza, nouemy HeoOxomum JITA u modemy HeNnb3s BOCIOJIB30BAThCA MPSIMOM  3aIUCHIO
TEMIIEpaTyphl, onpeneseHue TEIJIOBBIX apdexToB METOJI0B ATA, MIPUHIIATIBI
tepMmorpaBuMmerpuueckoro ananusa (TT'A). TeopeTuueckre OCHOBBI pEHTI€HOCTPYKTYPHOI'O aHaJIN3a,
aBiieHue audpakuun. @opmyna Bynbsda-bparra, ocHOBHBIE METObI PEHTTEHOCTPYKTYPHOI'O aHaJIN3a
(meton Jlay», MeTo1 BpallleHUsI MOHOKPUCTAJIa, METO/I TIOPOIIIKA).

Xpomamoepaguueckue memoovl ananuza. B tTaHHOM pazfene paccMaTpuBalOTCI TEOPETUUECKUE
OCHOBBI XpoMaTorpapuueckux METOJIOB aHallu3a, Kiaccu(puKalMs XpoMaTorpa@uueckux MeETOJI0B
aHaJln3a, dJI0EHTHas, (pOHTAIbHAs U BBITECHUTENbHAsE Xpomarorpadus, KpUBbIE BbIXOJA BEIIECTB
IIpU aHalIu3e, ra3oBas XxpomaTorpadusi, ee BUJbl, KUIKOCTHAs Xpomarorpadus, ee BUIbl, IPUHIUIIBI
U XapaKTePUCTUKH Ta30KHIKOCTHOM, MOHOOOMEHHas xpomaTorpadus, kiaccupukalnus HOHHUTOB,
cxemMa HMOHHOTO Xpomarorpada, pacmpenenuTenbHas Xpomarorpadus, ee BuAbL. AJCOpPOIMOHHAS
xpomatorpadus.  Buasl  ancopOmuoHHOM  Xpomarorpadguu.  XpomarorpamMMmbl,  OCHOBHBIE
XapakTepUCTUKUA. KauecTBEHHBIH W KOJIMYECTBEHHBIM aHaJIM3 B KOJOHOYHOM Xpomarorpaduu.
[InockoctHass xpomarorpadus, e€ Buibsl. ToHKoOcHoOWHas U OymaxkHas Xpomatorpadus.
Xpomarorpaduueckast oABHKHOCTb.

DnekmpoxumuyecKue memoowvl aHAIU3A.

JlanHblil pa3zien TMOCBALIEH H3YYEHHMIO CYIIHOCTH M KIACCU(PUKALUU DIEKTPOXUMHUYECKUX
METOJ0B aHanu3a. M3ydaroTcs cneayromue MeToIbl: MOTEHIIMOMETPUS, CXeMa MOTEHIIHOMETPUIECKON
YCTaHOBKH. TeOpeTHYeCKHe OCHOBBI IOTEHIMOMETPUYECKOIO aHaiuu3a. Buasl NOTEHIMOMETPHH.
[Torennmomerpuueckoe  TUTpoBaHue.  Bonprammepomerpusa.  Buasl  BonbTammepoMeTpumn.
Amnepomerpuueckoe TUTpoBaHue. llpunnunel nomsporpaduu. OOmHKNA BHA MOISPOTPAMMBIL.
[Tonaporpaduueckas BoiaHa. KauecTBEHHBI M KOJMYECTBEHHBIH moJsporpadguueckuil aHamms.
VYpaBHenne UMnbkoBnua. OCHOBBI KyJOHOMETpHHM. 3akoHbl Papanesd. Buael KyloHOMeETpuwu.
Anmapatypa M TEXHHKa BBIIOJHEHMS aHainu3a. KOHIYKTOMETPUYECKMH  aHalIu3, BHJIbI
KOHAYKTOMeTpuu. KoOHIyKTOMETpHYecKoe TUTPOBAHME, BUABI KPHUBBIX KOHIYKTOMETPHUUECKOTO
TUTPOBAHUS.
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