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Mporpammy ovcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (aoueHT) Mapudg3siHos A.P. Kadeanpa
aHanuTU4eckom xummm Xmmmyeckumin MHCTUTYT uM. A.M. Bytneposa , Airat.Garifzyanov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

dopMUpoBaHue y CTyAeHTOB NPENCTABNEHNS O POV U MecTe (POTOMETPUYECKUX METOAOB aHann3a B
COBPEMEHHOV aHaNNTUYECKON XMMIU, NCMOMb30BaHNN OPraHNYecKUX peareHToB Ansi 06HapyXeHus,
onpeneneHus, pasneneHns, KOHLUEHTPUPOBaHMS, MAaCKUPOBAHUS B XMMMYECKOM aHanunse,
03HaKOMJIeHNE 1X C YCTPOMNCTBOM CPOTOKONOPUMETPOB 1 CNEKTPOOTOMETPOB, (POTOMETPUHECKMMM
MeToLaMu onpeaeneHns HeopraHNYecKUX N OpraHNYeckmx CoeanHEHNIA.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JDaHHas yyebHas aucumunnnHa BkntodeHa B pasgen " 51.B.00.13 AncumnamHbl (Mogynn)" OCHOBHOM
obpasosaTtenbHol Nnporpammbl 04.03.01 Xnumuns n oTHoCUTCS K 06s3aTeNbHBIM ANCLMNIVHAM.
OcBauBaetcs Ha 4 kypce, 7 ceMecTp.

OducunnnmHa 'dotomeTpryeckne MeToabl aHannaa u opraHnyeckmne peareHTbl' OTHOCUTCS K
BapmaTMBHON Yactn 6noka gmcumnnmH y4ebHoro nnaHa noarotoBku 6akanaBpoB Mo HaNpPaBlEHWUIo
Xumms, no npogounto '‘AHanntmyeckas xumms'. OHa 6a3npyeTcs Ha 3HAHNSX N YMEHUSIX,
BblpaboTaHHbIX NPV NPOXOXAEeHNN 0OWUX NPOdECCHMOHaNbHbIX KypcoB 6a30Boii YacTu umkna b3
'HeopraHudyeckas xumus' n 'AHanutnyeckas xumms', '®@usndeckas xumms' , 'OpraHmyeckas Xmmns'.
[Mony4yeHHble NPy OCBOEHUM OUCUMMNNHBI 3HAHUS N YMEHUS (DOPMUPYIOT Y CTYOEHTOB
npeacTaBneHns 0 ponn n Mmecte oOTOMETPUYECKUX METOLOB aHann3a B COBPEMEHHOM
aHaNNTUYECKON XMW, NCMONTb30BAHMN OPraHNYeCcKX peareHToB Ans 0bHapyXeHus, onpeneneHus,
pasneneHns, KOHUEHTPUPOBaHUSA, MACKMPOBAHUSA B XMMNYECKOM aHanna3e, 03HakoMJIeHne nx C
YCTPOMCTBOM (POTOKONIOPUMETPOB U CMEKTPOGOTOMETPOB, POTOMETPUYECKMMU METOAAMU
ornpeneneHns HeopraHN4eckmnx n opraHN4eckmnx CoeJUHEHUN.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTtate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwmcpoBka

Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN
OK-6 CcnocobHOCTbIO paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0bLweKkynbTypHbIE BOCMPUHMMATb coumanbHble, 3THUYECKe, KOHPECCUOHaNbHbIE
KOMMEeTeHLMN) N KyNbTypHbIE pasnnyms
OK-7
(0blWeKynbTypHbIe CNOCOBHOCTBIO K caMoopraHmn3aumm n camoobpasoBaHunto
KOMreTeHuunn)
OlMK-1 CNOCOBHOCTbIO UCMOMb30BaTh MONYYEHHbIE 3HAHNSA
(npodbeccuoHanbHble TEOPETNYECKMX OCHOB (PyHOAMEHTANbHbIX Pa3aenoB XMMUKU Npu
KOMMEeTeHLMN) peWweHnn NpogeccnoHanbHbIxX 3anad
OlK-2 B/lafeHNEM HaBbIKaMUN XMMUYECKOro 3KCMeprMeHTa, OCHOBHbLIMU
(NpodpeccuoHanbHble CVIHTETMYECKUMUN 1 aHaNUTUYECKMM METO4AMUN MONyYEeHS 1
KOMMETeHLMW) CCnegoBaHUsl XMMUYECKMX BELECTB U peakLuii
OrK-3 CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHbI
(NpogpeccuoHanbHble €CTeCTBEHHOHAYYHbIX AUCUMMIH B MPOECCUOHANBHOM
KOMMEeTeHLMW) 0EesiTeNbHOCTU
OlK-6
(NDOCDECCHOHANBHbIE 3HaHMEM HOPM TEXHMKU 6e30MacHOCTU 1 YMEHNEM peanv3oBaTb
KOMNETEHLIAN) nx B NabopaTopHbIX 1 TEXHONOTMYECKMX YCNOBUSAX
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

MnK-1

CNOCOBHOCTLIO BLINOMHATL CTAHAAPTHBLIE Onepauun no
(npodheccunoHanbHble
KOMNETEHLIN) npennaraemMbiM METOAMKAM
MnK-3
(npodheccunoHanbHbIe BNAfAEHNEM CUCTEMOI PyHOAMEHTANbHBIX XMMUYECKNX MOHATUN
KOMreTeHuunn)
NnK-4 CNOCOBHOCTBLIO NPUMEHSATb OCHOBHbIE €CTECTBEHHOHAYYHbIE
(npochbeccunoHanbHbie 3aKOHbI 1 3aKOHOMEPHOCTW PasBUTUS XMMUYECKOI HayKn npu
KOMMEeTEeHLMN) aHanmnse NonyyYyeHHbIX Pe3ynbTaToB
MnK-7 BnaneHmem metogamm 6esonacHoro obpalleHns ¢
(npodheccunoHanbHbie XUMUYECKMMI MaTepuanamm ¢ y4eTom nx onanyeckmnx
KOMMeTeHuunn) XVIMUYECKUX CBONCTB

B pesynbtate 0CBOEHUS ONCUMNMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

MeCTO Q)OTOMeTpI/I‘-IeCKI/IX MeTono0B B cospemeHHoM aHannUTN4eCcKom XuMMnu, TeopeTnyeckme OoCHOBbI
CpOTOMeTpVI‘-IGCKVIX MeTon0B aHa/ln3a, O6ﬂa,ﬂ,aTb TeopeTn4yeCknmMm 3HaHnSaMmM O B3aMMOCBA3N MexX oy
CTpOEeHnem n XuMnKo-aHalInTn4eCKnNMn CBOMCTBaMun OpraHn4yeckunx peareHToB

2. NONXEH yMeTb:

NpPoBOANTbL POTOMETPUYECKOE onpeneneHne opraHN4eckmnx n HeopraHM4yeckmnx BeLwecTs No
CTaHOApPTHbIM METOANKAM, UCIMONIb30BaTb OpraHN4YeCcKne peareHTbl npu peweHnn pasinyHboixX 3agad
XMN4YeCcKoro aHanm3a

3. DONXEH BnaneThb:

MeTomonormei Bolbopa POTOMETPMUYECKMX METOOMK NPU aHaNM3e pasnnyHbiX 06 bEKTOB, HaBbIKaMU
NX NPUMEHEHUS! Ha NpPakTUKe

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

CnocobHOCTb BNaeTb OCHOBaAMM TEOPUN (DYHOAMEHTANbHbIX PA3AENoB XM (MPexae BCero
HeopraHn4eckomn, aHanMTU4eCcKon, opraHN4eckom, PrU3n4eckom, XMMNN BbICOKOMOIEKYNAPHbIX
COEOVHEHWIA, XMMUN BMONOrNYeckmx 06 BEKTOB, XMMNUYECKON TEXHONOMNN);

rOTOBHOCTb BlafeTb Metonamu 6e3onacHoro obpaleHns C XMMMYeCKMN MaTepranamm ¢ y4eToM rnx
PV3NYECKNX Y XMMUYECKUX CBOWCTB, BbITb CMOCOOHBIM NPOBOANTL OLIEHKY BO3MOXHbIX PYCKOB

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0eEMKOCTb AUCLMIMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMAUHDBI 3a4€T B 7 CeMecTpe.

CyMmMapHOo no aucumnanHe MOXHoO nony4ntb 100 6annos, n3 HMX Tekywas pabota oueHnaetcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYEeCTBO ANS AOMNycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 1. BeeneHve.
MecTto
OOTOMETPUNYECKMX

" [MeTonoB cpenn opyrux
ONTUYECKNX METOO0B
aHanunaa.

Tema 2.
OHepreTnyeckune
XapakTepuUCTUKN
9NEeKTPOMarHUTHOro
. [n3nyyeHus.
B3anmopnencteus
BeLWecCTB C
9NEKTPOMarHUTHbIM
N3Ny4YeHNEM.

Tema 3. CnekTpbl
" |[nornoweHu4.

Tema 4. OCHOBHble
3aKOHbI MOrnoweHns
9NEeKTPOMarHUTHOro
" [n3nyyeHns. 3akoH
Byrepa - NNambepa -
Bepa.

Tema 5.
doTomeTpuryeckme

. |MeToabl onpeneneHuns
KOHUEHTpauuii BewwecTs
B pacTeBopax.

Tema 6. lNpumeHeHve
CNEeKTPogOoTOMETPUM
. |ana n3yyeHus
paBHOBeCUI B
pacTBopax.

Tema 7. Kpyrnbinn cton.
MprMepbl KOHKPETHbIX
" |doTOMETPUYECKUX
onpeneneHnn.

KoHTponbHas
paboTta

Tewma 8. lNpumepsl
POTOMETPUYECKUX

. [onpeneneHwnin
OTOENbHbIX 3IEMEHTOB B
pPas3nnyHbIX 06 bEKTaX.

Tema 9. MecTto 1
3Ha4yeHune
OpraHn4eckunx

" |[peareHToB B
COBpPEMEHHON
aHaNMTU4eCKOm XMMnu.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

10.

Tema 10.
OpraHunyeckue
peareHTbl, 0bpasytowme
KOOPAWHALMOHHbIE
COeLVHEHNS.

10

11.

Tema 11. B3anmocsssb
MeXay CTPOEHUEM U
KoMmnnekcoobpasywmmy
cBowvcTBaMun
OpraHnyeckumx
NUraHoosB.

11

12

Tema 12.
OpraHunyeckue

.|peareHTbl B MeTonoax

ocaxaeHus
rpaBUMeTpUn.

12

13.

Tema 13.
OKCTPaKUNOHHbIE
peareHTbI.

13

14.

Tema 14.
OpraHuyeckue
peareHThl,
ncnonb3yemble B
POTOMETPUYECKUX U
9KCTpakLUMOHHO-pOoTOME
mMeTodax aHanmaa.

7

rpuyeck

14

NX

15.

Tema 15.
OpraHuyeckue
peareHTbl B 00 bEMHbIX
MeToaax aHanmaa.

15

16.

Tema 16. KomnnekcoHsbl
B aHanuUTU4yeckom
XUMUWN.

16

17.

Tema 17.
NoHooBMeHHbIe CMONbI
1 xenaToobpasyome
copbeHTbI 1 X
NpVMeHeHune B
COPOUMOHHBIX METOAAX
KOHUEHTPUPOBAHMS 1
pasneneHus.

17

TecTnposaHue

Tema . UTorosas
doopma KOHTpons

3avert

NTtoro

34

30

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. BBepeHue. Mecto choToMmeTpuyecKkmx METOO0B Cpeau ApYyrux ontTM4ecKMx MeTtonos
aHanuaa.

NeKLuMoHHOe 3aHsiThe (2 yaca(os)):
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doTomeTpryecke MeToibl B COBPEMEHHON aHanMTUYeckon xumMmmn. MeTponorunyeckne
XapakTePUCTUKN 1 3HAYEHNE POTOMETPMUYECKMX METOIOB B COBPEMEHHOW aHANUTUYECKOA XUMUN.
KoMbUHMpOoBaHHble 1 rmbpuaHblie MeTodbl aHanm3a ¢ OTOMETPUYECKUM OKOHYAHUEM.

Tema 2. DHepreTMyeckme xapakTepucTMKn aNeKTPOMarHMTHOro n3nyyeHus. Baaumopencreus
BELLLECTB C 3/IEKTPOMArHUTHbIM N3JTy4eHUEM.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

2 DHepreTnyeckme xapakTepucTukn aneKTpoMarHMTHoOro nsny4deHus. Nornowe+Hne SMA
OLHOPOAHbIMU cucTemamu. lNpoueccol, npoTekarowme npu NOrnoWeHU 3NeKTPOMarHUTHOro
n3nyy4eHns atomamu 1 monekynamm. OCobeHHOCTN B3aMMOLENCTBMS BELECTB C 3N1EKTPOMArHUTHbIM
n3nyyeHnem Y®, suaumoii n K obnactax cnekrpa.

Tema 3. CneKkTpbl MOrNoLLEHUS.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

3 CnexTpbl nornoweHuns. Popmbl CNEKTPOB NOrNOWEHNS aTOMOB U MONEKYN B ra3000pasHoM
COCTOSIHUN N B KOHAEHCMPOBAHHbIX cpefax. PakTopbl, BANSAIOWNE HA WUPUHY INHUIA B ONTUYECKNX
crekTpax n Ha KoadUUNEHT MONAPHOro noraweHuns. Ces3b Mexay 3NeKTPOHHbIM CTPOEHWEM U
OKpackow BeleCcTB. ONEKTPOHHbIE CMEKTPbI MOrOWEHNS OPraHNYecKnx 1 KOopaANHaLIMOHHbIX
coelvHeHun. PaspelueHHble 1 3anpeLieHHble 9NEeKTPOHHbIE Nepexoabl. XpOMOOpHbIe U
ayKCOXPOMHbIe rpymnnbl.

naboparopHas pabora (4 4aca(oB)):

ObyyeHmne paboTe Ha cnekTpogooTomeTpe CP-102. CHATNE CNEKTPOB OKPALLEHHbIX COEANHEHNIA.
Tema 4. OCHOBHbIE 3aKOHbI MOrMOLLEHNS 3NEeKTPOMarHUTHOro nany4yeHusi. 3akoH byrepa -
Namb6epa - Bepa.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

4 BennyuvHbl, xapakTepusytowme nornoweHmne anekTpoMarHuTHoro nanyyeHus. lNMponyckaxuve,
onTnyeckas N0THOCTb, MONSIPHbIV KO3dddoMUMEHT nornoweHus. 3akoH byrepa - Jlambepa - bepa.
DU3NKO - XUMUYECKME N UHCTPYMEHTaNbHbIE MPUYNHBI OTKIIOHEHUS OT OCHOBHOMO 3aKOHa
ceeTonornoweHns. 3akoH drpoara (aganTMBHOCTA ONTUYECKOW MAOTHOCTH).

naboparopHas pabora (4 yaca(oB)):
doTomMeTpryeckoe onpeaeneHne KOHCTaHTbl MOHN3auunM MHankatopa 6poOMTUMONIOBOrO CUHETO
Tema 5. DoToMeTprnUeckmne MeToabl onpeneneHns KOHLLEeHTpaL i BeLW,eCcTB B pacTBOpax.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

5 doToMeTpuryeckre MeToabl ONpeaeneHns KOHLEeHTpauuii BEWECTB B pacTBopax. Metoabl
cpaBHeHus, [o6aBoK, rpaayvpoBOYHOro rpadmka. JudpdepeHumanbHO-OTOMETPUYECK A METOL.
MeTon 0OTOMETPMYECKOrO TUTPOBAHMS. DKCTPAKLMOHHO-POTOMETPUYECKUIA MeToA. AHANN3
MHOIOKOMMOHEHTHbIX cucTeM. KuHeTnyeckne MeToabl onpeneneHns ¢ ooToMeTpuyecknm
LNETEKTUPOBAHNEM.

naboparopHas pabora (6 4aca(oB)):

doTomeTpuyeckoe TutposaHue cmecu meau(ll) n sucmyta(lll)

Tema 6. NMpuMmeHeHue cnekTpodoTOMETPUU AN U3yYeHUs1 paBHOBECUIN B pacTBopax.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

6 MNprMeHeHne cnekTpoPoTOMETPUM AN N3YYEHMS PaBHOBECWIA B pacTBopax. PoTomeTpumyeckoe
onpeneneHnst KOHCTaHT MOHN3aL M OCHOBaHWMIA 1 cnabbix KACNOT, onpenenerHve pH pacTBopos.
N3yyeHme npoueccoB komnnekcoobpasoaHust. OnpeneneHre cocrtasa n yCTONYMBOCTY
KOMMMEKCHbIX coeanHeHnid. MeToabl M3OMONSIPHBIX CEPUiA 1 caBura pasHoBecusi. MeToapbl
KOMMbIOTEPHOr0 MOAENNPOBAHMS MPOLLECCOB KOMMNNEKCO0Opa30BaHMsI.

naboparopHas pabora (6 4aca(oB)):

doTomeTpuyeckoe onpeneneHne Heoaguma c apceHaso(lll)

Tema 7. Kpyrnbia cton. NMpumepbl KOHKpPETHbIX hOTOMETpUYEeCKux onpeneneHun.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

7 Kpyrnbii cton. MprMepbl KOHKPETHBIX POTOMETPUYECKMX ONPEAENEHNI.
naboparopHas pabora (6 4aca(oB)):

KTPOHHEBH
B_EPCHTET
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KuHeTnyeckmit Meton - onpeneneHne monnbaeHa. AHanm3 aByXKOMMOHEHTHOW CUCTEMBI.

Tema 8. Mpumepbl oTOMeTpUYECKUX ONpeaeneHUn oTaeNbHbIX 3/IEMEHTOB B pa3/INYHbIX
ob6bekTax.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
Mpumepbl OTOMETPUYECKNX ONPELENEHWNA OTAENbHbIX 9NEMEHTOB B Pa3/IMYHbIX 0O beKTax.
naboparopHas pabora (4 4aca(oB)):

AHanns gByxKOMMOHEHTHON cucTeMbl. JnddepeHumanbHO-0OTOMETPUYECKOE onpeaeneHme Meam
B naTyHW.

Tema 9. MecTo 1 3HauYeHMe OpraHMYeCKUX peareHToB B COBPEMEHHOW aHaNnuTU4eCKom XMMUW.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

9 MecTo 1 3Ha4YeHne opraHMYeckrx peareHToB B COBPEMEHHON aHanuTniyeckom xummmn. Obnactu
NMPUMEHEHUS OPraHNYECKMX PeareHToB, Ux knaccudpmkaums. PyHKUMOHANbHO-aHaNMTUYecKmne
rpynmbl.

Tema 10. OpraHnyeckue peareHTbl, 0Opasylouie KOOpPANHALMOHHbIE COe AUHEHMUS.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

10 OpraHunyeckune peareHTbl - niMraHabl. BaammMocsaab Mexay CTPOEHNEM 1
KoMnnekcoobpasyowmmMm CBONCTBaMM OpraHNYecknx nuranaoB. CenekTmBHOCTb
Komnnekcoobpasyowmx peareHToB. Ponb AOHOPHbIX aTOMOB. PYHKLIMOHAbHBIE FPYNMbl B
MONEKyNax OpraHn4yeckux CoOeauHeHNA: KMCNopoa-, a3oT-, Cepo- 1 gooccpopcomepxauwme. MpuHumn
XMKO.

Tema 11. B3auMocBA3b MeXay CTPOEHUEM U KOMI'IneK0006p33yI-OLLI.VIMVI cBOMCTBaMu
opraHn4yeckux nuraHgoos.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

11 B3auMHoe pacrnonoxeHne AOHOPHbIX aTOMOB B NOANAEHTAHTHbIX MMraHaax. XenaTHbll 1
cynepxenatHblii adodekTbl. Makpoumknmyeckue nuranobl. BnvsHme ctepmnyeckmx 1 anekTPOHHbIX
30 PEKTOB 3aMeCTUTENE Ha KOMMNNIEKCoobpasytolwmne cBoincTBa nuraHaos. KpayH-coeanHeHus,
NCTOPUS UX OTKPBITUS, XapakTepHble 0COBEHHOCTH.

Tema 12. OpraHnyeckue peareHTbl B METO4AX OCaX,OEHUS U FTPaBUMETPUN.
JNeKLMoHHoe 3aHsiTne (2 4aca(os)):

12 OpraHuyeckme peareHTbl B METOAAX OCaXAeHWsl U rpaBuMeTpumn. dakTopbl, onpeaensiowme
pacTBOPMMOCTb 0CaAKoB. PeareHTbl, 06pasytowmne npocTtble conu. Xenatoobpasyowme ocaamTenm.

Tema 13. kCTpaKLUMOHHbIE peareHTbl.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

13 SKCTpaKLl,I/IOHHbIe peareHTbl. Pacnpe,ueneHvle peareHToB U NX KOMMMEKCOB B ABYX-Pa3HbIX
CncTemax. rVI,D,pOQJVIﬂbHO-ﬂI/II'IOQJI/IJ'IbeIIZ H6anaHc. Knaccmcpleau,vm SKCTPaKUMOHHbIX peareHToB no
MEXaHU3My 3KCTpakKunn.

Tema 14. Opran-leCKMe peareHTbl, UCMNOJIb3yeMbie B (pOTOMETpI/I'-IECKVIX "
3KCTpaKLI,VIOHHO-(pOTOMeTpVI'-IECKVIX MeToaax aHalium3a.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

14 OpraHunyeckne peareHTbl, MICNONb3yeMble B (DOTOMETPUHECKMX U
3KCTPaKUMOHHO-GDOTOMETPUYECKNX METOAAX aHaNM3a.

Tema 15. OpraHuyeckue peareHTbl B 06’-b€MHbIX METO4aX aHanu3a.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

15 OpraHunyeckune peareHTbl B 06 beMHbIX MeTodax aHann3a. KncnoTHO-0CHOBHbIE MHAMKATOPDI.
OKUCNMTENBbHO-BOCCTAHOBUTENbHbIE NHAMKATOPbI. MeTannoxpoMHble nHANKaTopbl. AOCOPOUNOHHbIE
NHOMKATOPbI.

Tema 16. KoMnnekcoHbl B aHaIMTUYECKON XUMUMN.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

16 KoMnnekcoHbl, X CTPOeHne, KUCNOTHO-OCHOBHBIE U KOMMNEKCO0Opa3ytolwmne CBOMCTBA.
docgopopraHNYecKkme KOMMNEKCOHbI.
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Tema 17. MoHOOOMEHHble cMONbI U Xxenatoobpasytowme copbeHTbl U UX NPUMEHeHKe B
COpPOLMOHHBIX MeToAax KOHLLEHTPUPOBaHUS U pa3aeneHus.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

17 NloHoOBMeHHbIE CMONbl 1 Xenatoobpasytowme CopbeHTbl U X MPUMEHEHNE B COPOLIMOHHbBIX
MeToAax KOHLUEHTPUPOBAHWS 1 pa3aeneHus.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Bupbl
N Paspen Cemect Hepens | camocTtositenbHom [TpynoeMKOCTb g&%ﬂ:g;?:;gzg;
AducumnnnmHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 7. Kpyrnbii cTon.
nogroToBska K
v [MpuMepbl KOHKPETHBIX v v KgﬁToOﬁbH%VI 59 KOHTpOsbHas
" |dOTOMETPUYECKUX 26 OE o paboTta
onpeneneHunin. P
Tema 17.
MNoHoOOMEeHHbIE CMONbI
n xenatoobpasyowme
COpBEHTBI N X NoAroToBKa K
17. 7 17
NpUMeHeHve B TECTUPOBAHUIO 22 TecTposanie
COPBOUMOHHBIX METOLAX
KOHLIEHTPUPOBAHNA "
pasneneHus.
NToro 44

5. ObpasoBatenibHble TEXHOJIOrUK, BK/IKOYaA UHTepaKTUBHbIe hOpMbl 06yUeHUs
KOMMNbIOTEPHbIE NPe3eHTaUnn Nekumni;

KOMMbIOTEPHOE UHTEPaKTUBHOE TECTUPOBAHMNE

KPYrnblid CTON No pasgeny 7

nposeneHne nabopatopHbix paborT.

MepeyeHb nabopatopHbIx paboT (No Bbibopy Nnpenoaasatens):
MeTonbl rpaayvpoBOYHOrO rpadorka, CpaBHeHUs, 0obaBok

1. OnpeneneHne cogepxaHme OeHoNo0B B NPUPOLHbIX BOAAX C UCMONb30BaHNEM B Ka4eCTBe
peareHTa 4 - aMMHOAHTMNNPUHA

OKCTPaKLMOHHO - (POTOMETPUYECKNIA METOq

2. OKCTPaKUMOHHO - (hoTOMETpUYeckoe onpemeneHmne cogepxaHme aHnoHoakTneHbix CIAB B Boge
BOLOEMOB C MCMNOMb30BaHNEM B Ka4eCTBE peareHTa kpacutens asypa A

OdudpdpepeHunanbsHas cnekTpogpoToMeTpms

3. OnpepnenerHne meam (ll) B MeLHbIX cnnaBax v pactTBopax ee coner andogepeHumnanbHbIM
MEeTOAOM

4. Onpepenenune xenesa (lll) B pactBopax ero conei ¢ cynbdocanumnnoBom KUCNOTOM
andogoepeHumnanbHbIM METOO0M

5. Onpe,u.eneHme HUKensa B ctanu andogoepeHumanbHbiM METOL0M

CnekTpogpoToMeTpu4eCcKoe TUTpoBaHNe

6. Onpenenenne meaum (Il) B pactBope ee conn MetoaoM 0OTOMETPUYECKOrO TUTPOBAHNS

7. Onpepnenenuve xenesa (lll) B pacTBope ero conn MeToAoM OTOMETPMYECKOrO TUTPOBAHUS
KnHeTtunyeckumii MeTon co CNeKTPOOTOMETPUYECKMM KOHTPONIEM

8. OnpepneneHne MukpokonmyecTs kobanbTa (1) KUHETUYECKUM METOAOM
9. OnpegeneHne Mmukpokonuyects Hukens (ll) KnHeTn4eCknM MeToa0M
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10 . OnpeneneHne manbix KonuyecTs Bonbgopama (VI) B pactBope ero conm KMHETUYECKMM METOAOM
11. OnpegneneHune manbix Konnydects monnbneHa (V1) KMHeTMYeCkMM METOAOM B pacTBOpax ero
conen n cnnaeax

AHann3 MHOrOKOMMOHEHTHbIX CUCTEM

12. CoBmecTHOe onpegneneHue meam (Il), kobanbta (ll) n Hukens (1) ¢ anaTunonTokapbamMmmHaTOM

13. Onpepnenenne kobanbTta (Il) n H1kens (1) Npy X COBMECTHOM NPUCYTCTBUN C MOMOLWbIO 8-
OKCUXMHONHA

14. OnpeneneHune xpoma 1 MapraHua npu nx COBMECTHOM MPUCYTCTBUM

6. OueHOUYHble cpeacTBa OJi1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue. Mecto cpommerpvmecmx MeTod0B cpeaou opyrux ontTmn4yeCKmx metonos
aHann3a.

Tema 2. QHepreTuyeckue xapakTepucTUKn 3/IeKTPOMarHUTHOro nanyyeHus. Baammonencresus
BELLLeCTB C 3/1IeKTPOMarHUTHbIM U3NTy4YeHUEM.

Tema 3. CneKkTpbl MOrnoLLEeHNS.

Tema 4. OCHOBHbIe 3aKOHbI MOrNMOLLLEHUS 3NEeKTPOMarHMTHOro nany4dyeHusi. 3aKoH byrepa -
Namb6epa - Bepa.

Tema 5. DoTOMeTpUUeckmne MeToabl onpeneneHns KOHLLEeHTpaLmvin BEeLW,eCTB B pacTBOpax.
Tema 6. NpumeHeHne cnekTpocpoTOMETPUM ONSA U3YYEeHUS paBHOBECUMI B pacTBopax.
Tema 7. Kpyrnbin cton. NpuMepbl KOHKpETHbIX OOTOMETPUUYECKUX onpeaeneHun.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KoHTponbHas pabota no pasnenam 1-6. Mpumep buneta npueeneH B pasnene lMpoyee.

Tema 8. Mpumepbl oToOMeTpUUECKUX onpeaeneHMn oTaeNbHbIX 3/IEMEHTOB B pa3/InYHbIX
ob6bekTax.

Tema 9. MecTo 1 3HaueHMe opraHNYecKnX peareHToOB B COBPEMEeHHOMN aHaNIMTUYECKON XUMUMN.
Tema 10. OpraHuyeckue peareHTbl, 06pa3syloLLme KOOpPaAUHALMOHHbIE COeAVNHEHUS.

Tema 11. B3auMOCBSi3b MeXAy CTPOEHMEM U KOMMIeKCOoo6pa3ytoLLuMm CBOMCTBaMM
OpraHM4eckux NMraHnoB.

Tema 12. OpraHuyeckue peareHTbl B MeTO4aX OCaXOEHUA U rpaBUMETpUN.
Tema 13. 3KcTpaKLUOHHbIE peareHThbl.

Tema 14. OpraHuyeckue peareHTbl, UCNONb3yeMblie B POTOMETPUYECKMUX U
3KCTpaKLMOHHO-CPOTOMETPUYECKUX MeToaax aHanusa.

Tema 15. OpraHuyeckue peareHTbl B 06 beMHbIX METO4AX aHanu3a.
Tema 16. KoMmnnekcoHbl B aHaIMTUYECKOU XUMUM.

Tema 17. MoHOO6MEHHbIE CMONbI U XenaToobpasyloLme COpoeHTbl U UX NPUMEeHeHue B
COpPOLIMOHHBIX MeTOAaX KOHLLEHTPUPOBaHUS U pa3aeneHus.

TecTupoBaHue , NPMMepPHbIe BOMPOCHI:
TecTtuposaHue no pasgenam 7-17. TecT-3afaHns npveeneHbl B pasaene "npoyee”
Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:
Bonpochkl 1 3aaaHus ans KOHTPONsS CaMOCTOATENBHOM paboTbl CTYAEHTOB U MOATOTOBKU K 3a4eTy.
1. MecT0o hOTOMETPUNYECKMX METOAOB CPEAMN OPYrNX ONTUYECKMX METOAOB aHann3a. 3HaveHne

POTOMETPUYHECKMX METOLOB B COBPEMEHHOW aHANNTNYECKON XM, KOMOMHUPOBAHHbIE 1
rmbpuaHble METOAbl aHaNM3a ¢ OTOMETPUYECKUM OKOHYaHUEM.
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2. OHepreTUyeckne XxapakTepuCTUKN ANEKTPOMArHMTHOrO ManyyeHus. MornoweHne
3NEKTPOMarHUTHOro U3Ny4eHnst 0AHOPOAHbLIMU CUCTEMAMMN.

3. CnekTpbl nornoweHusi. PopMbl CNEKTPOB NOroWEHNs aTOMOB U MONeKy/ B razoobpasHoM
COCTOSIHUM U B KOHEHCUPOBaHHbIX cpenax. PakTopbl, BNMSIIOWME HA WUPUHY TMHWA B ONTUYECKUX
cnekTpax. XpoMoopHbIE N ayKCOXPOMHbIE Fpyrmbl.

4. OCHOBHblE 3aKOHbI MNOrMOLWEHNS 3NEKTPOMArHUTHOrO M3nydYeHns. BennumHbl, xapaktepuayowme
NOrnoweHne aNeKTPoOMarHMTHOro nanydyeHuns. NMponyckaHue, ontnyeckas NNOTHOCTb, MONSIPHbIN
KO3adppuUMeHT nornoweHunsi. 3akoH byrepa - Jlambepa - bepa.

5. ®n3unKo - XumMmnyeckme un MHCTPYMEHTalIbHbl€ NMPUYNHbI OTKITIOHEHUA OT OCHOBHOIO 3aKOHa
CBETOMOrNOWEHNS. 3aKOH aaaUTUBHOCTN ONTUYECKOM NNOTHOCTH.

6. doTOMETPUYECKME METOALI ONPEeAeNneHnsl KOHLUEHTpauUMii BelwecTs B pacteopax. MeToapl
cpaBHeHus, [o6aBoK, rpaayMpPOBOYHOrO rpaduka.

7. DngpepeHumanbHO-OOTOMETPUYECKMIA METO aHaNM3a.
8. MeToa OOTOMETPMYECKOrO TUTPOBAHNS.
9. OKCTPaKUNOHHO-(POTOMETPUYECKN METOL.

10. AHanM3 MHOrOKOMMOHEHTHbIX CUCTEM. KMHETMYEeCKne MeToabl onpeneneHns ¢
(poTOMETPMYECKUM OETEKTUPOBAHNEM.

11. doTOMEeTpUMYECKNe METObI ONpeeneHms xeneaa.

12. doToMeTpMYeCKe METOObI OnpedeneHns mean

13. doTOMEeTpMYECKNE METOObI ONpefeneHns peako3eMenbHbIX 9NEMEHTOB.

14. doTOMeTpMYeckne MeTobl onpeneneHus TaXernbix MeTanios

15. lNprMeHeHne crnekTpooToMeTpUn 45 U3y4eHns pasHoBecui B pacteopax. OnpeneneHve
KOHCTaHT MOHN3aLMX KNCNOT 1 OCHOBaHMI. PoTOMETprYeckoe onpeneneHne pH pactsopos.
N3yyeHne npoueccoB komnnekcoobpasoaHus. CnekTpodpoToMeTprYECKUE METOLAbI ONPeaeneHUs
cocTtaBsa W yCTONYMBOCTU KOMMEKCHbIX COeANHEHWNIA.

16. Mprmepbl POTOMETPUYECKMX ONPELENEHNIA OTAENbHBIX 9NEMEHTOB B Pa3NNYHbIX 0O bEKTAX.

17. MecTo 1 3Ha4YeHne opraHNYecKnx peareHToB B COBPEMEHHOW aHanuTn4eckomn xmmmm. Obnactu
NPUMEHEeHNs opraHnyecknx peareHTos. Knaccudgomkaumnsa opraHn4eckmx peareHTos.

18. DyHKUMOHaNbHO-aHanUTU4eckne rpynnbl. PyHKUMOHANbHbIE FPYNMbl, coAepXalne OOHOPHbIN
aToMm Kucnopoga.

19. PyHKUMOHaNbHbIE rPyNMbl, coAepXatie OOHOPHbIA aToM Kucnopoaa.

20. AzoTcogepxatme yHKUNOHaNbHbIE TPYMrbI.

21. Cepyconepxatwme yHKLNOHaNbHbIE rpynmbl.

22. docgpocoepxawme gyHKLMOHaNbHbIE rpynmbl.

23. OpraHuyeckune peareHTbl, 0bpasyrolme KoopanHaUNOHHbIE coeanHeHns. Baanmoceaab Mexay
CTPOEHMEM N KOMMekcoobpasyowmmMm CBONCTBaMM OpraHNYeCcKmX MraHaoB.

24. dyHKUMOHaNbHbIE FPYNMbl OPraHWYeckrx peareHToB. BaamMHoe pacrnonoxeHme LOHOPHbIX
aTOMOB B MONIMAEHTAHTHbIX NUraHaax. XenaTtHblil adpdoekT. CynepxenaTHblii 9¢0eKT.
Makpouunknmyeckme nuraHabl.

25. BnusiHne cTepryeckux 1 3NnekKTPOHHbIX 3GEKTOB 3aMeCTUTENEN B MONIEKYNAxX OPraHNYeckmx
NVraHOoB Ha MX KoMmnnekcoobpasyowme CBOMCTBA.

26. . OpraHuyeckne peareHTbl, UICNONb3yeMble B METOLAX OCAXAEHUS U rpaBuMeTpun. daktopsl,
onpenensiowme pacTBOPMMOCTb 0CankoB. PeareHTbl, 06pasytowme NnpocTble Conu.
Xenatoobpaaytowme ocaautenm.

27. OKCTpakUMOHHbIE peareHTbl. PacnpeneneHne peareHToB 1 X KOMMANEKCOB B ABYX(PA3HbIX
cuctemax. M'mppodomnbHO-nMNodmnbHbIn 6anaHc. Knaccndmkaumus aKCTpakUMOHHbBIX peareHToB no
MexaHn3My 3KCTpakLuu.

28. OpraHu4yeckne peareHTbl, UICNOJMb3yeMble B DOTOMETPUYECKMX U
9KCTPaKLIMOHHO-POTOMETPUNYECKMX MEeTOAax aHanm3a.

29. OpraHunyeckne peareHTbl B 00 beMHbIX MeTOAax aHanuaa. KncnoTHo-0CHOBHbIE MHOMKATOPbI.
OKMCNUTENBHO-BOCCTAaHOBUTENbHbIE MHAMKATOPbLI. MeTannoxpoMHble HAMKaTopbl. ALCOPOLMOHHbIE
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30. KoMnnekcoHbl, X CTPOEHNE, KUCNIOTHO-OCHOBHbIE 1 KOMMnekcoobpasytowe CBONCTBa.
docgopopraHNyeckme KOMMIEKCOHbI.

31. loHoobMeHHbIE CMONbI 1 xenaT006pa3yrou1,|/|e COpﬁeHTbI N nxX npuMeHeHune B COp6LI,I/IOHHbIX
MeTodax KOHUEHTPUpOBaHNA N pa3geneHuns.

OBPA3ELl BUNETA K KOHTPOJ/IbHOW PABOTE
Bunet

1. MNMpouecchbl, npoTekarowme nNpu NornoweHnn aNeKTPOMarHUTHOroO U3Ny4eHns aToMamum n
monekynamu. OcobeHHOCTVN B3auMOOEeCTBUS BEWECTB C 3NEKTPOMarHUTHbIM N3nydyeHnem Y,
Buammon n UK obnactsix cnekTpa.

2. 3akoH byrepa - Jlambepa - bepa. PU3MKO - XMMUYECKUE N MHCTPYMEHTANbHbIE NMPUYMHBI
OTKNTIOHEHWS OT OCHOBHOrO 3aKOHa CBETOMNOrNMoWeHns. 3akoH aaanTUBHOCTU ONTUYECKON NIOTHOCTMN.

MprMepbl BONPOCOB KOMMbIOTEPHOIO TECTMPOBAHNS

? Kakne pyHKUNOHanNbHbIE rpynnbl ABASOTCSA Xpomodoopamm?
1. aMmHo-

2. rmaopkcum-

3. KapboHMNbHas

4. aza-

? Kakoi (ooTOMETPUYECKNIA METOL, aHANN3a OCHOBAH Ha U3MEPEHNM UHTEHCUBHOCTW U3JTyYEHUS,
pacCesiHHOro B3BELWEHHbIMY YacTULaMN ONpenensieMoro Belwectsa?

1. cnekTpocKkonusa oTpaxeHus

2. TypbuanmeTpus

3. HedbenomeTpusa

4. AAC

5. doTtomeTpua nnameHun

? Kakune anekTpoHHble Nnepexonbl ABnstoTcs 6e3nsnyyaTenbHbIMn?
4. KonebatenbHas nesakTnBauus

. onyopecueHumns

2. NHTEPKOMOMHALMOHHAS KOHBEPCUS B TPUMNNETHOE COCTOSIHME

3. hocdopecueHums

? Kakune cnekTpanbHble 06nacT UCNonb3yoTcs B 0OTOMETPUYECKNX METO4AX aHanm3a?
1. PeHTreHoBckas

2. banxnaa UK

3. bnnxHaa YO

4. BakyymHas YO

? MNpremMHMKn n3nyveHns, ncnonbayemole B potokonopmumetpe KOK-2
1

2

3

4

5

?

1

2

—

. BakyyMHbIn poTOSNEMEHT
. PIY
. botoonon
. Ceetoavon
. doTopesuncTop
Kakas BenvymHa nMHenNHo cBA3aHa C KOHLUEeHTpaumen oKpaweHHoro BewecTsa B pacteope?
. [ponyckaHune
. KoadhpmumeHT MonsipHoro nornoweHuns
3. OnTnyeckas NNOTHOCTb
4. IHTEeHCMBHOCTb CBETOBOrO NoToKa
? [Ins onpeneneHns Kaknx KaTmoHoB ncnonbayetcs 1,10-oeHaHTpOoNMH
1. Cu+
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2. Cu2+
3. Mn2+
4. Mg2+
5. Ni2+

6. Fe2+

? Kakoii 13 nepeyncneHHbix noHOB obpasyeT Hanbonee NPoYHbIE KOMMNIEKCHI C
KMCNOPOACOAEPXAWMNMMN NUraHaAMKN?

1. Au+
2. Ag+
3. Pd 2+
4. Zr2+
5. Ni2+

? Kakne n3 nepe4mcneHHblx Opr. peareHToB NCMoMb3yTCS B Ka4ecTBe
OKUCNNTENBHO-BOCCTAHOBUTENbHbIX MHAMKATOPOB?

1. dngpeHnnamumH

2. deHnnaHTpaHunoBas kmcnota
3. deHondTanenH

4. OOTA

? Kakune 13 nepeyncneHHblx opr. peareHToB UCMNONb3YyTCS B KAYECTBE METaNNIOXPOMHbIX
NHONKaTOPOB?

1. KcnneHonosbil 0paHXeBbli

2. Cynbocannuunosas kmcnota

3. JluMoHHas kucnota

4. WWasenesas kucnota

? Yemy paBHa LEHTAHTHOCTb MMUHOTPUYKCYCHOW knucnotbl (UTA)?
1.2

2.3

3.4

OBPAS3EL BUJIETA K 3AYETY

Bunet

1. MecTo choTOMETPUYECKNX METOAOB CPEAN APYrMX ONTMYECKMX METOA0B aHann3a. 3HavyeHne
POTOMETPUYECKMX METOL0B B COBPEMEHHOW aHANMUTUYECKOW XMMUN. DHEpreTndeckue
XapakTePUCTUKN SNEKTPOMArHUTHOIO U3ny4eHuns. lornoweHmne anekTpoMarHUTHOro U3nyyYyeHns
OOHOPOLHbIMK CUCTEMAMMU.

2. NloHOOBMEHHbIE CMONbI 1 Xenatoobpasytowme CopbeHTbI U NX NPUMEHEHNE B COPOLIMOHHbBIX
MeToAax KOHLUEHTPUPOBAHWS 1 pa3aeneHns.

7.1. OcHOoBHas nuTeparypa:

1. Kpuctnan, .. AHanutudeckas xummg: B 2 1./ . KpuctumaH; nep. ¢ aHrn. A.B. Napmawa [v op.];
BCcTyn. cT. akan. PAH 1O.A. 3onotosa.?MockBa: BMUHOM. JlTabopatopus 3HaHwuiA, 2011.7;
25.?(NMyywwuin 3apybexHbliin y4ebHnk).?ISBN 978-5-94774-389-0((BMHOM. N13)). [T.] 1.72013.7623 c.
2. KpuctnaH, . AHanutuyeckas xummns: B 2 1./ . KpnctunaH; nep. ¢ aurn. A.B. N'apmawa [n gp.];

BcTyn. cT. akan. PAH KO.A. 3onotoea.?Mockea: BUHOM. Jlabopatopus 3HaHwuin, 2011.7;
25.?(Nyqwnin 3apybexHbin y4ebHuk).?ISBN 978-5-94774-389-0((BMHOM. J13)). [T.] 2.72013.7504 c.
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3. XebeHTaeB A. . AHanuTnyeckas xumms. XuMmyeckme metodbl aHanmaa: Yueb. noc.
[OnekTpoHHbI pecypc] / A.N. XebeHTtses, A.K. XepHocek u ap. - 2-e uag., ctep. - M.: HAL
NH®PA-M; MH.: HoB. 3HaHue, 2014. - 542 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=419626

depnoposckuin, H. H. dotoMeTpuyeckme Metoabl aHannaa [OnekTpoHHbI pecypc] : y4eb. nocobue /
H. H. depoposckuid, J1. M. Akybosuy, A. N. Mapaxosa. - M.: ®JIMHTA : Hayka, 2012. - 72 c. - ISBN
978-5-9765-1323-5 (PJIMHTA), ISBN 978-5-02-037728-8 (Hayka). Pexum goctyna:

http://znanium.com/bookread2.php?book=455387

4. XebeHTtseB A. . AHanutnyeckas xumms. XpomaTtorpaguyeckme MeToabl aHanmsa: YyebHoe
nocobve [OnekTpoHHbIn pecypc] / A.N. XebeHTses. - M.: HALL NHdpa-M; MH.: HoB. 3HaHue, 2013. -
206 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=399829

5. XebeHTsieB A. V. AHannTtnyeckast xumusi. Mpaktmukym: YuebHoe nocobre [OnekTpoHHbIin pecypc] /
A.WN. XebeHTsies, A.K. XepHocek, N.E. TanyTb. - M.: HALl NHDPA-M; MH.: HoB. 3HaHue, 2013. -
429 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=419619

6. OMMCCUOHHAs (DOTOMETPUS NIAMEHN 1 aTOMHO-abCcopOLIMOHHAsS CNEKTPOCKONNS: 3NEKTPOHHOE
yuyebHoe nocobue ons ctyneHToB 2 Kypca / KasaH. roc. yH-T, XU nm. A.M.Bytneposa, kad.
aHanuTtuyeckom xumum; coct.: A.P."apudp3saHos. - KasaHb: KasaH. roc. yH-T uMm.
B.W.YnbsHoBa-JleHuHa, 2009. - 94 c. Pexum poctyna: http://old.kpfu.ru/f7/docs/garifzyanov.pdf

7.2. lononHutenbHasa nuteparypa:

1. CnekTpohoTOMETPUS : y4eOHO-METOAMYECKOE NOCObMEe No aHanNMTMYecko xumun / KasaH. roc.
yH-T, XuM. nH-T M. A. M. bytneposa ; [cocT.: H. . CaBenbesa, P. M. Bapnamosa] .? KasaHb :
KasaHckuin rocynapcteeHHbIn yHuBepcuteT, 2009 .7 31 c.

2. KnguH, B. B. 'naea 1. [loarotoeka Kk XMMU4E€CKOMY aHannay u ero MHCTpyMeHTasbHble MeToabl
[OnekTpoHHbIn pecypc] / B. B. Kngun // Mpaktukym no arpoxumuu / Mopg ped. B. B. KnanHa. - M. :
KonocC, 2008. - C. 3 - 119. - Pexum gocrtyna:

http://znanium.com/bookread2.php?book=443888

3. Opyros, t0.C. MOHWUTOPWHI OpraHU4yecknx 3arpa3HeHunin npupoaHon cpedbl. 500 MeToaouK :
NpakTU4ecKoe PykKoBOACTBO. [ONeKTPOHHbIA pecypc] : yuebHoe nocobue / HO.C. Opyros, A.A. PoonH
. ? OnekTpoH. gaH. ? M. : 'Tlabopartopus 3HaHui' (paHee 'BMIHOM. Nabopatopus 3HaHumin'), 2013. ?
897 c. ? Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=3166 ? 3arn. ¢ akpaHa.

7.3. UHTepHeT-pecypcChbl:

AHanntnyeckas xumusa B Poccum - http://www.rusanalytchem.org

LByxny4yeBon cnektpogpoToMeTp - http://lab-s.info/spektrofotometr-dvuluchevoy-u-2900-hitachi/
Poccuiicknin xumnko-aHanutnyeckunin noptan - http://anchem.ru/forum/

CnektpodpoTtomeTpsl - http://dv-expert.ru/laboratornoe-oborudovanie/spektrofotometr

doTomeTpryecke MeToabl aHanuaa: y4ebHoe nocobue -
http://avidreaders.ru/book/fotometricheskie-metody-analiza-uchebnoe-posobie.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHue AnCUUnInHbl "DOTOMETPUYECKME METOABI aHANN3a 1 OpraHnYeckne peareHTbl"
npennonaraeT NCMNONb30BaHME CNELYIOWEro MaTepuanbHO-TEXHUYECKOro obecneyeHns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KoMmnbloTepHbI NpoekTop
[MakeT nporpamMm KOMMbIOTEPHOr0 TECTMPOBAHUSA MO aHanuTnyeckom xnumumn "Analex-2009"

MNporpamma cocTtaeneHa B cooTBeTcTBUM C TpeboBaHnsmMm @I OC BINO un yyebHbIM NnaHom no
HanpasneHnio 04.03.01 "Xumuna" n npodounio noarotoskn AHanMtnyeckas Xumns .
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