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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 CTyoeHTOB NPencTaBNeHns O PO METONOB pa3feneHnst U KOHLUEHTPUPOBaHUS B
COBPEMEHHOI aHannTuyeckon xummn. CovyetaHme aTnx METOO0B C NOCnenyowmnm
PUINKO-XUMMYECKMM OnpeaeneHmeM no3eonsieT paspabotatb Hanbonee 4yBCTBUTENbHbLIE U
CenekTUBHblE METOOUKN ANS onpeaeneHns MUKPOKOMIMOHEHTOB B CaMblX pa3HoobpasHbiX 06bekTax

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.16 AncumnamHbl (Mogynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 04.03.01 XrMusa n oTHOCKTCS K 0653aTeNbHbIM OUCLMNIINHAM.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

OucumnnuHa 'KoMbnHMpoBaHHbIE METOABI aHANN3a' HAXOAUTCS B COCTaBe BapuaTMBHOM HacTu
LMCLMNANH y4eBHOro nnaHa noaroToBkn 6akanaBpoB Mo HanpaeneHuto 'XuMus', Npoconio
'AHanuTnyeckas xumns'. [1ns ocBOeHNS AaHHOW ANCUUNANHBI HEOOXOAUMBI 3HAHWUS, YMEHUS 1
KOMMeTeHummn, nprnobpeTteHHble obyyatowmnmmucs B kypcax 'HeopraHuyeckas xumums', 'OpraHnyeckas
xummns', 'dunsnyeckas xumus', BKIOYEHHbIX B 06pasoBaTtenbHyto nporpammy bakanaspuara. MsydeHune
LAHHOW OMCUMNNHBI MO3BONSIET CTYAEHTY NOAYYUTb YriyOneHHble 3HAHUS U HaBbIKK AJ1S YCMEeLWHO
NpodpeccnoHanbHOM AEATENBHOCTA W (MNK) ANS NPOLOIXEHUS NPOGIECCMOHANBHOrO 06pa3oBaHns B
MarmcrtpaType no HanpasfeHWo NoAroToBKN 'XuMus'.

3. KomneTteHuuun obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
OK-6 cnocobHoCTbIO paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0blWeKyNbTypHbIE BOCMPUHUMATb coLManbHble, 3THUYECKME, KOHGDECCMOHAbHbIE
KOMneTeHuunn) N KyNbTypHbIE Pasnmyns
OK-7
(0bLweKyNnbTypHbIE CMOCOBHOCTBIO K CaMoopraHmn3aumm n camoobpasoBaHumto
KOMMeTeHuunn)
OrlnK-1 CMOCOBHOCTBIO MCMOJIb30BaTb MONMYyYEHHbIE 3HAHMS
(npodbeccmoHanbHble TEOPETNYECKNX OCHOB (PYHOAMEHTANIbHbIX Pa3aenoB XMMUN Npu
KOMMneTeHuunn) peweHnn NPogoeccoHanbHbIX 3aa4
Or1K-3 CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHbI
(npodhbeccmoHanbHble €CTECTBEHHOHAYYHbIX OAUCUMMINH B NPOMPECCUOHANBbHOW
KoMMeTeHuunn) NeATeNbHOCTU
MK-3
(NMpodpeccmoHanbHble BNnageHWeM CUCTEMON PyHOAMEHTaNIbHbIX XMMUYECKUX MOHATUIA
KOMMeTeHuunn)

B pe3ynbtate 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

MEeCTO MeTOoO0B pa3nefieHnsa N KOHUEHTPppoBaHMA B COBpeMeHHOI7I aHannUTN4eCcKom XMMnu,
TeopeTnyeckme oCcHoBbl METOLOB I'IpO60I'IO,EI,FOTOBKVI

2. IONXEeH yMeTb:
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NPOBOAMTb CTAHOAPTHbIE NpoLenypbl NPodonoaroToBKM M NONYYEHMS aHANMTOB NPW NPOBEeAEHUN
aHanunsa pasnnyHbix 06 bekToB

3. OONXEeH BnageTb:

MeTogonorvei Bbibopa MeTo40B BCKPbITMS NPob 1 NpobonoaroToBku Npu aHannae pasnuyHbIX
06bekToB

4. nONXeH OJEMOHCTpUMpoOBaTb CMOCOBHOCTb 1 FTOTOBHOCTb:

CMocobHOCTb BNafieTb OCHOBHbLIMU MeToaMu, crnocobamu 1 cpeacTBamm NonyYeHus, XpaHeHus,
nepepaboTky MHpopMaumm, cnocobHocTb paboTtatb ¢ MHdopMaLmeit B rnobanbHbIX KOMMAbIOTEPHbIX
ceTsX; roTOBHOCTb paboTaTtb Ha cepuiiHo annapaType, NPUMEHSEMON B aHATMTUYECKUX U
PUINKO-XMMUYECKUX NCCNENOBAHNAX; TOTOBHOCTb BnaneTb Metoaamu 6e3onacHoro obpalieHns ¢
XUMUYECKUMU Matepumanam ¢ y4eTom Ux oU3nNYECcKnX U XMMUYECKUX CBOMCTB, CMIOCOOHOCTb
npoBOAONTb OLUEHKY BO3MOXHbIX PUCKOB.

4. CTpyKTypa u cogepxaHve AUCLUMNINHLI/ Moayns
Obwas TpyooeMKOCTb AMCLMMANHBI COCTABNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHBI 3a4eT B 8 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4nts 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMNycKa K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunavHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNAUHbI/MoOAyNS

Buabl n yacobl
ayauToOpHOM paborThbl,

Pasnen
Henens MX TPYA0EMKOCTb Tekywwme popMbl
N .D.I/II(\:,IL:.)V‘IIF;’I,I.IV;I'HI:I/ CeMecTplamectpa (B yacax) KOHTpoOnst
Nekumnn MpakTnyeckunelabopartopHbie
3aHATUSA pa6oTbl

Tema 1. BBepeHue.
1. |[MeToLbl COBpEMEHHOM 8 1 2 0 0
aHaNNTNYECKON XMMNIN.

Tema 2. BekpbiTue
npobbl. BckpbiTre npob
o [PacTBOpUMBIX,

ManopacTBOPUMbIX U1
TPY.OHO-PaCTBOPUMbIX
BELWeCTB.

Tema 3. AHanuTuyeckme
3. |aBTOKNABbI. 8 3 2 0 0

Tema 4. Ponb 1 MmecTto
MeTOO0B pasfeneHns n
4. [KOHLEHTpMpPOBaHNS B 8 4 2 0 0
COBpPEMEHHON
aHaNNTNYECKON XUMUN.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 5. uctmnnaums un
POACTBEHHbIE METOObI.

0

0

Tema 6. Ynpasnsiemas
KpucTannnsaums.

Tema 7. OcaxpeHue n
coocaxaeHue.

Tema 8. CopbLMOHHbIE
MEeTobl
KOHLIEHTPMPOBAHNS U
pasneneHus.

KoHTtponbHas
paboTta

Tema 9. dnotaums.
dunbTpaums.
MukpodomnbTpaums.
ObpartHblii ocMOC 1
apyrve MembpaHHble
MeToabl.

10.

Tema 10.
OKCTPaKUNOHHbIE
MeToabl.

10

11.

Tema 11. OkcTpakums B
aHannae opraHnyeckmx
coeauHeHNN.

11

12.

Tema 12. Kpyrnbiti cTon.
ADONTUBHOCTb
KOHCTaHT
pacnpeneneHus
OpraHnyeckumx
coeguHeHNA.
[MapameTpol
rmapodpobHOCTN.
Conesble athhekTbl
(BCanueaHue v
BbiCanMBaHWe) nNpu
aKCTpakumum
OpraHnyeckumx
coeguHeHNA.

12
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Bugbl n yachbl
Pasnen ayauTopHon paboTbl,
N Oucumnnuubl/ CemecTp szgg:a nx Tl()gﬁgg:;)ocrb TeK‘{("c')"':TT) ﬁ;p"'b'
Moy neKu""I'IpaKTquCKMeHaGOpaToprle
3aHATUA pa6o1'b|
Tema 13. OkcTpakums
MOHHbIX accoLnaTos.
OKCTpakuus B aHanunae
NPUPOAHbIX BOA HA
cogepxaHue
OpraHnyeckumx
TOKCUMKAHTOB
13.|(HedbTenpoayKTHI, 8 13 > 0 0
doeHonbl, CIMABbI n
T.0.). OKCTpakums
Xenaros.
CenekTMBHOCTb 1
3P PEKTUBHOCTb
SKCTPaKLMOHHbIX
npoLeccos.
KoHTponbHas
Tema 14. KoHTponbHas
141 ha6ora 8 14 2 0 0 pa6ota
Tema . toroeas 3 0 0 5 3auer
doopMa KOHTpon4
NToro o8 0 0

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. BeepeHune. Metoabl coBpeMeHHOW aHanUTUYeCKOW XUMUM.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

1. BeeneHne. Metoabl COBPEMEHHON aHaNNTUYecKoi XuMmnn. OCHOBHbIE CTaaMN XMMUYECKOrO
aHanmaa u Ux B3aMMOCBSI3b C METPONIOMMYECKMI XapakTepUCTKaMmn pesynbTaToB aHanmaa.
OcobeHHOCTN aHann3a cneaoBbIX KOIMYECTB OPraHNYECKNX N HEOPraHNYECKMX COeAMHEHWIA.
Mpob6ooTbop. OcobeHHOCTM 0TBOpa Npob TBepAabix BewecTB. ObecneyeHne NpeacTaBnuTeIbHOCTU
Npobbl CbiMy4ynx MaTepmanos, reonorn4yeckmx obpasuos, pya, MMHepanos, noys. OT6op npob
Xunakux sewects. MpobooTbop B aHanM3e NPUPOOHbLIX Y CTOYHbIX BOA, TEXHONOrMYECKMX
xuakoctein. Ot6op npob razoobpasHbix BewecTs. NpobooTbop Npu aHannse Bo3ayxa. OTéop Npob
TEXHOMOrMYeckmnx rasobix cmeceit. ObecneyeHne npeactaBUTeNbHOCTM NPob. XpaHeHwe npob.
KoHcepBurpoBaHue npob.

Tema 2. BckpbiTue npo6bl. BckpbiTe Npo6 pacTBOpUMbIX, ManopacTBOPUMbIX U
TPYAHO-PacTBOPUMbIX BELLECTB.

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

2. BckpbiTne npobbl. Knaccugpukaumst BewecTs Mo CNOXHOCTM BCKPbITUS. BekpbiTve npob
pacTBOPUMbIX BewecTB. TpeboBaHNs K Ka4ecTBy BOAbI NPV ONpeaeneHnn MMKPOKOMMOHEHTOB.
MeToabl 04MCTKM BOAbI. JMCTUNNALNS, NOHHBIA 0OMeH, 06paTHbIA OCMOC - AOCTOUHCTBA U
HepocTaTku. MonyyeHne 6eccpeHonbHol n 6e3ammmnayHoii Boabl. Mocyna ans BCKPbITUS Npob.
Mocyna n3 dptoponnacta, KBapua, CTEKNOYrnepoLa, NoaunponuieHa n Lpyrx noiMMepHbIx
matepuanos. BekpbiTue npob ManopacTBOPMMbIX U TPYAHOPACTBOPUMbIX BelwecTB. XXunakodasHoe
BCKpbITVE TpyAHOpPacTBOpPUMbIX BewecTs. MeTon cnnasnenus. LLenoyHble, Kncnole n
okucnutenbHble nnasHU. OcobeHHOCTM NpoBeaeHust npouecca. MNotepu NerkoneTyynx 3N1eMeHToB
npw cnnaeneHmun. TpeboBaHNs K Ka4ecTBYy MCMONb3YyeEMbIX peareHToB U nocyabl. Cyxas n Mokpas
MUHepanun3auus Npob opraHnyeckmx ewecTs. MNpumeHeHne CBY-nanyyeHns n ynbtpassyka aons
MHTEHCMMKALMUN NPOLIECCOB XNAKOGA3HOro BCKPbITUS. [TpUMeHeHne HM3KoTemnepaTypHo
KMCNOPOLHON Nna3mbl 4SS BCKPbITMS NPo6 OpraHnyYeckmx BELECTB.

Tema 3. AHanuTUYecKune aBTOK/aBbl.

KETPOHHBH
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

3. ABTOKNaBHOE BCKPbITUE NPO6 TPyAHOPACTBOPUMbIX BELECTB. AHANUTUYECKME aBTOKNaBbI, UX
yCTPOWCTBO, NPUHLMN OeicTeus. MNpenmylectsa aBTOKNaBHOrO BCKPbITUS Npob. MNpenenbHble
pexXumbl paboTbl aBTOKNABOB. TexHMka 6e3onacHocTy Npu paboTe ¢ aHaNMTUYECKMMM aBTOKNaBaMu.
Ocob6eHHOCTN BCKPbITUS NPO6 Npu aHann3e BbICOKOYUCTbIX BewecTB. [ecTpykums
TPYLHOPaCTBOPUMbIX BEWECTB B ra30Bol gpase. YCTPOWCTBO aBTOK/IaBOB AN1s AeCTPYKLUMM B ra30BOiA
dpase. BekpbiTve npob ¢ BHYTPUABTOKNABHOM NeperoHkoin kncnot. OcobeHHOCTN BCKPbITUS NPob
6ronornyecknx o6 bEKTOB B aBTokNaeax. MpuHUMNbI Bbibopa METOAA BCKPbLITMS TPYOHOPACTBOPUMbIX
N OPraHNYecKnx BELECTB.

Tema 4. Ponb n MecTo MeTon0B paspneneHnsa n KOHUEeHTpUupoBaHuUA B COBpEMEHHOﬁ
aHaIUTNYeCKOW XUMMUMN.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

4. Ponb 1 MECTO METOLOB pa3feneHns N KOHUEHTPUPOBaHWS B COBPEMEHHON aHAIUTMYECKOM
xumun. ObnacTtn npuMeHeHnsa MeTonoB. KonmyecTBeHHbIe XapakTepPUCTUKN KOHLEHTPUPOBAHNUS U
pasneneHus. CteneHb nssnevyeHuns. KoapgpuumneHTt koHueHTpupoBaHus. KoadpgpuumneHt
cenekTmBHOCTM. B3anmocsa3b Mexay KOHLEHTPUpOBaHWeM 1 npegenamy obHapyXeHus
aHanNMTU4YeCcKMx MeToaVK. VIHOnBnayanbHOE 1 rpynnoBoe KOHUEHTpUpoBaHme. ABCONIOTHOE U
OTHOCMUTENIbHOE KOHUEHTpUupoBaHue. Y naneHne MmaTpulbl 1 BblaeNeHne MUKPOKOMIMOHEHTOB.
Knaccudomkaumst MeTo40B pasfeneHns u KOHUEHTPMPOBaHNSA. XUMNYECKME U (PU3NKO-XUMUYECKNE
metonbl. Knaccndomkauus KO.A.3onoTosa. MprHumunbl Bbibopa METOLOB pa3aeneHuns um
KOHUeHTpupoBaHus. CoyetaHne METOO0B pas3feneHns n KOHLEHTPUPOBaHUS.

Tema 5. Auctunnaumsa v poacTeeHHbie MeToabl.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

5. ductnnnaumsa n poacteeHHble MeTodbl. BoinapueaHue. OCHOBHbIE NpeuMylecTsa
ANCTUNNASALMOHHBIX METOL0B pasngeneHns u KOHUeHTpuposaHus. lNprMeHeHre BbinapyeaHus npu
aHanuse nNpupoaHbIX U CTOYHbIX BOA. [1pocTas neperoHka n pektudgomkaums. MonekynsapHas
neperoHka. Cybnumaums. JinodomnbHas cywka. OTroHka nocne XMMUYecknx npespateHmnin. OTroHka
ranoreHnnoB, okCuaoB. ['eHepaumns NneTyymx ruopuaos, NPUMEHeEHNe B aTOMHO-abcopOLMOHHON
CneKTpocKonuu.

Tema 6. YnpaBnsiemasi Kpucranimsaums.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

6.BbicokoTeMnepaTtypHble paBHOBECUSI B CUCTEMAX pacnnas - TBepaoe Teno. Ynpaensiemas
KpucTannmaaums - OCHOBHble NPUHLMMbLI U annapaTypa. HanpaeneHHas kpuctannmaauns. 3oHHas
nnaBka Kak 0AuH N3 OCHOBHbIX METOLOB MOMy4YeHNs1 0COBOYMCTBIX BewwecTB. Bo3aMOXHOCTH
NPUMEHEHNs 30HHOW NNaBKW ONs aHanNMTUYeckuninx uenei. MpobupHas nnaska B aHann3e
6naropoaHbix MeTannos. Victopus npobupHoli nnaekn. OCHOBHbIE NPUHUMMbLI MeToda. TurenbHas u
wepbepHas nnaeka. LnxtosaHme. CocTtas WKXTbl. DNOCHI, KONNEKTOPbI, BOCCTAHOBUTENMN.
Bepkbneii, koponek, koptodka. OcobeHHOCTU NPobMpPHOIA MNaBky NPy onpeaeneHn NNaTMHOBbIX
MmeTannos. Konnektopbl ons NnatMHoBbIX MeTannos. CynbdonMaHOHUKENEBBIV KONNEKTOP, ero
YHUKanbHble CBOMCTBA. [pyrne nupometannypruyeckne Metoapl. HactnyHoe okncneHme matpuubl
Kncnoponom Bosayxa. CoyetaHne NpobUpPHOA NNaBku C COBPEMEHHbLIMU (OU3NYECKMI METOLaMM
aHanusa.

Tema 7. OcaxpeHue n coocaxageHue.
JNleKL,MoHHoe 3aHsiTne (2 4yaca(oB)):

7. OcaxpeHune n coocaxaeHve. TpeboBaHus, NpeabsBnsiemble kK ocagkaMm. OCHOBHbIE KNaccChbl
ManopacTBOPUMbIX COEANHEHWI, NCMONb3yeMble B aHannse. OcaxaeHne matpuubl. OcaxaeHve
MUKPOKOMMNOHEHTOB. CoocaxaeHne MUKpoanemeHToB. HeopraHunyeckme coocaautenu. CMellaHHble
konnekTopbl. CoocaxaeHre C NPUMEHEHNEM OpraHnyYecknx peareHToB. COBpeMEHHbIE TEHAEHLMM B
NCMONb30BaHNM COOCaXAEHNS.

Tema 8. CopOLMOHHBIE METOAbI KOHLLEHTPUPOBaHUS U pa3feseHuns.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KETPOHHBH
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8.CopbunoHHbIE METOABI KOHLEHTPUPOBAHWSA 1 pasaeneHns. isotepma copbunn. Ancopbuus,
abcopbums, kanunnsipHas KoHaeHcaums. XeMocopbuums n cenekTnBHoCcTb copbunn. CopbumoHHas
eMkocTb. OnpepneneHne copbuMoHHOM eMKocTu. [nHammyeckas ¢ ctatndeckas copbums.
CopbeHTbl. AKTUBUPOBaHHbIE yrnn. HeopraHnyeckne copbeHTbl. NIoHOOBOMEHHbIE CMObI.
KaTnoHnTbl, aHMOHWTBI 1 aMgoonunTbl. Xenatoobpasyowme copbeHTbl. COpbeHTbI C MPUBUTLIMA
PyHKLIMOHaNbHBbIMK rpynnamu. FeTepouenHble NonuMepHble copbeHTol. [NpenmywecTsa
xenatoobpasyowmx copbeHToB.

Tema 9. dnotauus. dunbtpaums. MukpodunbTpaums. ObpatHbii OCMOC U apyrue
MeMOpaHHbie MeToAabl.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

9.06nacTtu npumeHeHns pnotaummn. dnoTtaums Kak MeTo KOHLEHTPMPOBaHUS. dnoTopeareHThbi.
dnotaums nocne coocaxaeHus. oHHas gonotauus. Gunstpaumns. Mukpodunbtpaums.
YnbTpamukpodunbTpaums. ObpaTtHblii 0CMOC 1 Apyrne MeMbpaHHble METOAbI.

Tema 10. 3KcTpaKLMOHHbIE MeTOAbI.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

10. OKCTpaKUMOHHbIE METOLbI B @HANNTUYECKOA XMUKN. TepMoanHaMmmyeckmne napameTpsbl
9KCTPaKUMOHHbIX NpoLeccos. 3otepma akcTpakumn. KoHcTtaHta pacnpeneneHns. KospguumeHt
pacrnpeneneHus. KoHcTaHTa akcTpakumm. KuHeTtunka akctpakumn. BnvsHme pasnmyHbix goakTopos
Ha CKOpOCTb aKcTpakumun. Knaccudmnkaums akCTpakUMOHHbIX CUCTEM. DKCTPakLUmUs B aHanuae
opraHuyeckumnx coenmnHeHmin. OcobeHHOCTI conbBaTauUny OPraHM4YeCcKnx CoeauHeHni B BOOHOW 1
opraHn4eckon pasax. TpeboBaHus, NpeabsaBAsSeMble K 9KCTpareHTaM. SKCTpakumns HeMTpanbHbIX
OpPraHNYyecknx CoOeANHEHNN. DKCTPaKUUS OpraHnYecKux KMCNoT U OCHOBaHUIA, aMgoonnToB. BnngHue
pH Ha KO3dhPULUMEHT pacnpeneneHns n CTeNeHb N3BNEYEHUS OPraHNYeCKNX COEONHEHUI,
cogepXawmx NOHOreHHble rpynrbl.

Tema 11. AkcTpakuma B aHanu3e opraHM4eCcKMx coeguHeHun.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

11.ALONTMBHOCTb KOHCTAHT pacrnpefeneHms opraHn4eckmx coeanHeHnn. MrmaopogounbHble 1
rmapodpobHble adpdpekThl. Mprpoaa rmapodobHoro adodoekTa. MapameTpbl rMAPodobHOCTH.
IByxdasHas cuctema BoLa - OKTaHON, NpuMeHeHne ans onpenenexHms logP. KomnbiotepHble
meToabl pacyeta logP opraHnyeckumx coenmHeHnin. Conesble adodpekTbl (BCanMeBaHme u
BblCaNMBaHWE) NPU SKCTPaKLUUN OpraHNyecKux CoeMHEeHNA. DKCTPaKUMS NOHHBIX accoLMaToB.
IKCTpakumus B aHannse NpupoaHbIX BO4 HA COAepXaHne OpraHN4eckKnx TOKCUKaHTOB
(HedpTenpomykTbl, oeHonbl, CMABbI 1 1.4.). CodyeTaHne aKCTpakLmm ¢ XpoMatorpagouyecknm
POTOMETPUHECKUM OnpefeneHNEM.

Tema 12. Kpyrnbia cton. AR ANTUBHOCTb KOHCTAHT pacrnpeneneHnss opraHu4eckumx
coeauHeHun. MapameTtpbl rnppocobHocTU. ConeBble achcpekThbl (BCannsaHue u
BbiCcaiMBaHME) Npu 3KCTpakL MU opraHu4eckmx coeanHeHNN.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

12.9KCTpakumnsi HeopraHNYeCcKNx coeanHeHnin. Knaccmgukaums SKCTpakLMOHHbIX CUCTEM MPK
3KCTPaKLUMM HEOPraHNYECKNX COEONHEHMN. DKCTpakums xenaToB. MexaHn3mMbl aKCTPaKLUUW.
KnHeTnyeckme ¢hakTopbl B 3KCTPaKLUM MOHOB METANIOB XenaToobpasyowwmMn aKCTpareHTaMu.
CenekTMBHOCTb M 3PPEKTUBHOCTb 3KCTPAKLIMOHHbIX MPOLIECCOB. BnnsiHme npupoabl Metanna u
CTPYKTYpbl xenatoobpasyrowero peareHta Ha TepMoAnHaMUYecKne napameTpbl SKCTPaKLUN.
BnunsiHne pH 1 KOHKypvpyoLwmx NPOoLECCoB Ha CTeNeHb M3BnevyeHns. Metoabl nccnenoBaHus
3KCTPaKLUMM HEOPraHNYECKMX BELWECTB. DKCTPAKLMOHHO-GPOTOMETPUYECK A aHANU3.

Tema 13. KCTpaKLUMA UOHHBIX acCoLMaTOB. DKCTPaKLUS B aHanm3e npuMpoaHbIX BO4 Ha
cogepxaHue opraHM4eCcKMX TOKCUKaHTOB (HedpTenpoayKrbl, peHonbl, CMABbI u T1.4..).
AkcTpakumsa xenatos. CenekKTMBHOCTb U 3PPEKTUBHOCTb 3KCTPaAKLLMOHHbIX NMPOLLECCOB.

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

13.9KCTpakunst NnerkonnaBkMMm aKkcTpareHTamun. TexHnKa OCyLLEeCTBIEHNS U peareHTbl Ans
3KCTpaKLUMM NErkonnaBkuMm akctpareHTamn. MembpaHHas akcTpakums. MembpaHHas aKCTpakums
BO MHOXECTBEHHOW aMynbcumn. MeMbpaHHast SKCTPakUMs C UMNPErHNUPOBAHHBIMU XUOKAMU
MembpaHamu. MaTpuubl 4Ns yaoepXaHus Xnokoin membpaHbl. PacTBoputenu n nepeHocymkm ons
MeMOpaHHO aKcTpakunn. PakTopbl, BAMSIOWNE HA CKOPOCTb MEMOPaHHOI 3KCTpaKLMU.

KTPOHHEBH
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Tema 14. KoHTponbHas pabota
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
KoHTponbHas pabota

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Bupbl
N Paspen Cemect Hepens | camoctositenbHon [TpyA0eMKOCTb| g&%ﬂ:g;?:;gzg;
AuvcumnnuHbl pcemecrpa pabortbl (B yacax) 260TbI
CTYAEHTOB P
Tema 1. BeeneHue. noaroToBska
1. |MeTOoA4bl COBPEMEHHOM 8 1 JomaluHero 3 ggg:ﬁ;:e
aHannTU4YeCKOM XUMnu. 3agaHug
Tema 2. BekpbiTue
npobbl. BekpbiTne npob NO4roToBKA
o |PacTBOPUMbIX, 8 > |nomawnero 3 JomallHee
" |[ManopacTBOpUMbIX U 3ananms 3apaHue
TPYOHO-PaCTBOPUMbIX
BELEeCTB.
Tema 3. AHanuTnyeckumne nogroToBska
3. |aBTOKNaBbI. 8 3 |oomalHero 3 ggzaaﬁmfe
3apaHusg
Tema 4. Ponb n mecto
MEeTOO0B pasfeneHns u NnoAroToBka
4. [KOHUEHTPMpPOBaAHNSA B 8 4  |pomawHero 3 ggx;:u;eee
COBpPEMEHHON 3apjaHung
aHanUTN4eCKOn XMMNN.
Tema 5. ductunnaums n noaroToBska
5. |poacTBEHHbIE MeTObI. 8 5 |oomalHero 3 ggg:ﬁ;:e
3apaHnsg
6 Tema 6. Ynpasnsemas 8 6 Egﬂgﬂﬁ:r'(g 3 JomalHee
KpucTtannusaums. 3anaHms 3apaHue
NnoaroToBk
7 Tema 7. OcaxnoeHve n 8 v ugﬂa?ugerg 3 nomalHee
coocaxgeHue. sanaHms 3apaHue
Tema 8. CopbuMOHHbIe NOLroToBKA K
g. [MeTonbl 8 8  |konTponbHOI 3 KOHTpONbHas
" [KOHLLEHTPUPOBAHNSA 1 a6ote pabota
pasgeneHus. P
Tema 9. dnoTtauums.
dunbTpaums.
9 MukpodonnbTpauums. 8 9 Egﬂ;ﬂgeBrKg 3 JomallHee
" |OBpaTHbIi OCMOC U 3anamms 3ajaHne
Lpyrve MembpaHHbie
MeToabl.
Tema 10. noaroToBka
10.|9KCTpakuUMOHHbIE 8 10 |oomauwHero 3 ggz:l:”;eee
MeToapbl. 3apaHug
Tema 11. OkcTpakums B noaroToBka OMAWHee
11.|aHann3e opraHn4yeckmnx 8 11 |momawHero 3 3anaHve
COEeOVNHEHUN. 3apaHud
PerncrpaumnoHHblii Homep 732017 DAEKTPOHHEH
Bl VHHBEPCHTET
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

12.

Tema 12. Kpyrnbiin cTon.
ADONTUMBHOCTb
KOHCTaHT
pacnpeneneHus
OpraHn4eckmx
COoeVNHEHUN.
MNapameTpsl
rmopocdobHoCTL.
Conesble adpdpekThbl
(BCcanmeaHue u
BbiCaAnMBaHUE) Npu
aKCTpaKkuum
OpraHn4eckmx
CoeVNHEHUN.

12

noarotToBka
JomMallHero
3aaHns

JomMallHee
3anaHune

13.

Tema 13. OkcTpakums
MOHHbIX accoLmnaToB.
OKCTpakuus B aHannae
NPUPOOHbIX BOL HA
conepxaHue
OpraHn4eckmx
TOKCMKaHTOB
(HepTenpoayKThl,
goeHonbl, CIMABbI 1
T.0.). OKCTpakums
Xenaros.
CenekTMBHOCTb 1
9PPEKTUBHOCTb
9KCTPaKUNOHHbIX
NpPOLLECCOB.

13

noarotToBka
JomalliHero
3a0aHns

JomallHee
3a0aHne

14.

Tema 14. KoHTponbHas
paboTta

14

noaroToska K
KOHTPONbHOW
paboTte

KOHTPO/bHas
paboTta

NTtoro

44

5. O6pasoBarenbHble TEXHONOMMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

- KOMMbIOTEPHOE NHTEPaKTUBHOE TEeCTUPOBaHWe rno pasnenam 1-6
-KOMMbIOTEPHOE UHTEPaKTUBHOE TECTUPOBaHME No pasaenam 7-13

- Kpyrnblid cton no pasgeny 12

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauumm rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BeepeHune. Metoabl coBpeMeHHOW aHanUTUYeCKOW XUMUM.
LOoMallHee 3ajaHve , NPUMEpPHbIE BONPOChI:
OCHOBHble CTaaun XMMNYECKOro aHanmsa v nx B3aMMOCBS3b C METPONIOrMYECKUMI

xapakTepucTnkamm pesynbtartoB aHanu3aa. [Mpobootb6op. OcobeHHoCT 0T6OpPa NPob TBEPALIX,

XWAKNX 1 razoobpasHbix BewecTs. MpeactaBntenbHOCTb NPobbl. PakTopbl, BIUSIIOWME Ha
npeacTaBnTenbHOCTL NPobbl. KoHcepBupoBaHme npob.

PernctpaunoHHbii Homep 732017
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Tema 2. BckpbiTue npo6bl. BckpbiTe Npo6 pacTBOpMMbIX, ManopacTBOPUMbIX U
TPYAHO-PacTBOPUMbIX BELLECTB.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

NcToYHMKM norpewwHocTen Ha cTaamm BekpblTrs npob. BekpbiTve npob pacTBOPUMBIX BELLECTB.
TpeboBaHus K Ka4eCTBY UCMONb3YyEMOi BoAbl U peareHToB. XunakogasHoe BCKPbITUE Masno- 1
TpyZaHOpacTBOpUMbIX BewecTs. CnnasneHune. Bolbop nnasHeN.

Tema 3. AHanuTUYecKue aBTOK/aBbl.
JoMalwHee 3aaaHune , NpUMepHble BOMpPOCHI:

MpenMmylecTBa aBTOKNABHOrO BCKPbITUS Npob. [ecTpykums TpyaHOPACTBOPUMbIX BELLECTB B ra30BOWA
hasze. BckpbiTve ¢ BHYTpMABTOKNABHOW NePEroHkow kmcnoT. OcobeHHOCTN BCKpbITUS Npob npwu
aHanm3e BbICOKOYMCThIX BewecTB. BekpbiTne npob bruonornyeckmx 06 bekTos.

Tema 4. Ponb n mecto MeTon0B pa3aeneHUs U KOHLEHTPUPOBaHNUA B COBPEMEHHOMN
aHannNTU4YeCKon XMMmu.

LoMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

O6nacTu NpMMeHeHNsl MeToA0B pa3feNneHmnst U KOHLEeHTpUpoBaHus. KonmyecTBeHHble
XapakTEePUCTUKN KOHLIEHTPUPOBaHNS 1 pasaeneHus. IHonemaoyanbHoe 1 rpynnoBoe
KOH-LeHTpupoBaHue. AGCONIOTHOE N OTHOCU-TENbHOE KOHLIEHTPMPOBaHKe. Y naneHme Matpuubl 1
BblAENeHne MUKPOKOMMOHEHTOB. Knaccugukaums MeTo40B pa3aeneHns 1 KOHLEHTPUPOBaHUSI.

Tema 5. OucTnnauma v poacTBeHHble MeToabl.

JoMallHee 3agaHune , NPUMepPHbIE BOMPOCHI:

PaBHoBecus B cucteme XnMOKOCTb- rad u TBepOoe Teno - ras. BoinapmeaHue. PekTndgpukaums.
MonekynsipHasi neperoHka. Cybnumaums. JlnodomnbHas cywka. OTroHka nocne XMMmn4eckmnx
npeBpaLLeHnia.

Tema 6. YnpaBnsiemasi Kpucraninsaums.

JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

PasHoBecue pacnnas - Kpuctanim4eckoe Teno. MexaHun3m pocTta TBep,ﬂOVI doasbl. MeTtoqbl KOHTPONA
CKOPOCTH 1 HaMnpaB/ieHNA PoCTa KpI/ICTaJ'IﬂI/I‘-IeCKOVI pasbl 13 pacnnasa. [MoBeneHwue I'IpVIMeCGVI npun
Kpuctannmnsauumn. I'Ipo6v|pHa9| nnaeka. lLnxrosaHue. Bbl60p KOMIMOHEHTOB WKNXThbI. KOJ'IJ'IeKTOpr Ons
30N10T1a, cepe6pa N NNaTtTnHOBbIX METANNOB. LLIep6epHa$| N TUrenbHasd nnaBka. KynenMpOBaHme.
,El,pyrme nupomMetannyprm4eckme Metonbl

Tema 7. OcaxpeHune n coocaxmgeHue.
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

PaBHoBecKs B cucteMax pacteop - TBepaoe Teno. TpeboeaHus, npeabsBnsieMble K 0Ocaakam.
OCHOBHbIe Knaccbl MaiopacTBOPUMbIX COEANHEHWIA, NCNONb3yeMble B aHannae. OcaxneHne
maTpuubl. OcaxaeHne MUKPOKOMNOHEHTOB. CoocaxaeHne MUKpoaneMeHToB. HeopraHuyeckme
coocagmTenn. CMewaHHble KonnekTopbl. CoocaxaeHne ¢ NPUMEHEHMEM OpraHNYecKmX peareHToB.

Tema 8. CopOLMOHHbIE METOAbI KOHLLEHTPUPOBAHUS U pa3aeneHus.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

KoHTponbHas pabota no pasgenam 1 - 7 OBPA3EL BUNETA Bunet 1. . Anctunnauns un
POLCTBEHHbIE MeTObI. BoinapmeaHue. Pektudpmnkauns. MonekynsipHas neperoHka. Cybnumaums.
NuodounbHas cywka. OTroHka nocne XMMMYeckrx npespatleHuniin 2. Bekpbitme npobul. BekpbiTue
npob pacTBOPUMbIX, ManOpPacTBOPMMbIX U TPYAHOPACTBOPUMbIX BelecTB. TpeboBaHUs K Ka4ecTBy
MNCNONb3yeMOoN BOAbI U peareHToB. XunakogasHoe BCKpbITUE TPyLHOPACTBOPMMbIX BEWECTB

Tema 9. dnotauus. dunbtpaumsa. Mukpodunbtpaums. O6patHbii OCMOC U gpyrue
MeMbpaHHble MeToabl.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

Cop6LUMOHHbIE MeTO bl KOHLIEHTPUPOBaHNS 1 pa3aeneHus. [uHammnyeckas ¢ ctatmyeckas copbums.
CopbeHTbl. AKTUBU-POBaHHbIe yrnn. HeopraHnyeckue copbeHTbl. IoHOOOMEHHbIE CMOSbI 1
xenatoobpasyrowme copbeHThbI.

Tema 10. 3kcTpaKLMOHHbIE MeTOAbI.
JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

KETPOHHBH
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dnoTaums Kak MeTom KOHUEHTpupoBaHusa. dnotopeareHTol . dnotaumsa nocne CoocaxaeHus.
NoHHasa dpnotauusi. dunbtpauus. MukpodomnbTpaums. ObpaTHbIi OCMOC 1 Opyrne MmemMbpaHHble
MeTOoObl.

Tema 11. AkcTpakuma B aHanu3se opraHM4eCcKmMx coeguHeHun.
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

XunokoctHas akcTpakumsa. TepMoanHaMmyeckme napameTpbl 9KCTPaKLNOHHbBIX NPOLLECCOB.
KoHcTaHTa pacnpenenenuns. KoadpgomumeHT pacnpeneneHns. KoHctaHTa akeTpakumn. KnHetuka
9KCTpakuuun. BnnsHme pasnnyHbix oakToOpoB HA CKOPOCTb aKCTpakuumn. Knaccngpukaums
9KCTPAKLMNOHHbBIX CUCTEM.

Tema 12. Kpyrnbin cton. AoOUTUBHOCTb KOHCTaAHT pacnpeneneHns opraHm4eckux
coenuHeHun. NMapametpbl rnapodobHocTn. ConeBbie adphekTbl (BcanmBaHue U BbicanmBaHue)
Npu 3KCTpaKLMU OpraHUYecKnx coeaMHEeHUN.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

OKCTpakuusl B aHannae opraHnyeckux coegmHeHnin. OcobeHHOCTM conbBatauum B BOOHOM 1
opraHnyeckon pasax. TpeboBaHus, NpeabsaBAsSeMble K 9KCTpareHTaM. SKCTpakumns HeMTpanbHbIX
OPraHNYeckmx COeANHEHNA. DKCTPaKLUUS OpraHMYeCcKux KMCNOT U OCHOBaHWUIA, BAnsaHue pH.

Tema 13. kCTpakKUMA UOHHBIX accoLMUaToB. IKCTpPaKLUs B aHanm3e npupoaHbIX BO4 Ha
cogepxaHue opraHM4eCcKmMX TOKCUKaHTOB (HedpTenpoayKrbl, peHonbl, CMABbI u T1.4..).
AkcTpakumsa xenatos. CenekKTMBHOCTb U 3P PEeKTUBHOCTb 3KCTPaKLLMOHHbIX NMPOLLECCOB.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

OKCTPaKUMS NOHHbIX accoumaToB. KCTPakLMs B aHann3e npupoaHbiX BOA Ha codepXxaHue
OpraHn4ecknx TOKCUKaHTOB (HedoTenpodyKkTbl, peHonbl, CIABbI 1 T.4.). OKCTpakLumsa xenaTos.
MexaHuambl akcTpakumn. KuHetnyeckue oaktopbl B 3KCTPakLUM MOHOB METasNNOB
xenatoobpasytowmmm akcTpareHTamn. CenekTMBHOCTb N 9PEEKTUBHOCTb 9KCTPAKLMOHHBIX
npoueccos. BnnsHue npupogsl Metanna n CTpyKTypbl

Tema 14. KoHTponbHas paboTta

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KoHTponbHas pabota no pasnenam 8-11 OBPA3EL, BUJETA bunet 1. SkcTpakuns B aHanmse
opraHuyeckunx coennHeHmii. OcobeHHOCTU conbBaTauun B BOLHON 1 OpraHNYeckon dpasax.
TpeboBaHus, NpeabsSBNSEMbIE K SKCTPAreHTam. OKCTpakUms HEMTpabHbIX OPraHNYeckKumx
COEONHEHN. DKCTpaKLMsA OpraHN4eCcKux KMCnoT u ocHoBaHuin, BnnsHne pH. MeTtoabl COBPEMEHHOM
aHanuTuyeckon xummn. 2. MmbpuaHble metoabl aHann3a. Co4yeTaHne METOLOB KOHLEHTPUPOBAHNS C
On3nYeCKUMN METO4AMU ONpeaeneHuns.

Tema . UToroeasi oopma KOHTpOns

[MprMepHble BOMPOCHI K 3a4eTy:

CAMOCTOATENbHAA PABOTA CTYOEHTOB (CPC) BkntoyaeT cnegytowme suabl paboT:

- U3YYEeHMe TeopPeTMYEeCKOro NeKUMOHHOro Matepmnana, NoAroToska K MHTepPakTUBHOMY OMpocy no
mMaTepvianam nekumui;

- npopaboTka TeopeTn4ecKoro Mmatepuana (KOHCNeKTbl NEKLUMA, OCHOBHAS 1 LOMNONHUTENbHAS
nuteparypa);

- NOAroTOBKA K TEKYLUMM MPOBEPOYHBIM (TECT-OMPOC) Y KOHTPOMbHBLIM paboTam No TEOPEeTUHECKUM
BOMPOCaM.

BOI'IpOCbI Ong caMmonogroToBkn CTyoeHToOB

1. BeegeHune. MeToabl COBPEMEHHOW aHANUTMYECKO XuMun. CTaamm XMMMYEeCKoro aHanmaa u nx
B3aMMOCBSI3b C METPONIOTMYECKMMI XapaKTepUcTnkammn pesynbTaToB aHanmaa.

2. NpobooTbop. OcobeHHOCTM 0TOOPa NPOb TBEPAbIX, XMUIOKMNX N ra3000pa3HbIX BELLECTB.
MpencTaBuTenbHOCTL NPOObI.

3. BckpbiTe npobbl. BekpbiTe Npob pacTBOpMMbIX, MANopacTBOPUMbIX U TPYAHOPACTBOPUMbIX
BewwecTB. TpeboBaHUs K KA4ECTBY NCMONb3yeMOi BOAbI U peareHToB. XunakogasHoe BCKpbITUE
TPY.LHO-PaCTBOPUMbIX BELLECTB.
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4. AHanuTu4Yeckne aBToknassbl. [penMyllecTBa aBTOKNABHOrO BCKPbITUA Npob. JecTpykuus
TPYIHO-PaCTBOPUMbIX BELLECTB B ra3oBoi ¢pase. BckpbiTe ¢ BHYTPUABTOKNABHOM NEperoHKom
kncnot. OcobeHHOCTN BCKPbITUSI NPO6 Npu aHanu3e BbICOKOYMCTLIX BelecTB. BekpbiTre Npob
Oronormyeckmx 06 bEKToB.

5. Ponb n mecto MeTonosB pasneneHna N KOHUEHTPUPOBaHUA B COBpeMeHHOVI aHanuTn4eckom
xumun. ObnacTtu NnpUMEeHeHNs MeTonos. KonnyecTtBeHHble XapakTepucTnkn KOHUEHTPUPOBaAHNA N
pasnenexHuns. |/|H,D,I/IBI/I,D,ya}'IbHoe M rpynnoBoe KOHUEHTpMpoBaHKeE. ABCONOTHOE N OTHOCUTENBbHOE
KOHUEeHTpupoBaHue. Ynanexne Matpuubl 1 BblaeNneHne MMKPOKOMIMOHEHTOB. Knaccmq)leau,vm
METOLOB pa3feneHnsa n KOHUEHTPUPOBaHUA.

6. ductunnauma n poacTBeHHble MeToabl. BeinapusaHue. Pektudomrkauus. MonekynsipHas
neperoHka. Cybnumaums. JinodomnbHas cywka. OTroHKa nocne XMMUYecKnx npespatieHunin

7. YnpaBnsemas kpuctannunsaums. HanpaeneHHas kpuctannuaaums. 3oHHas nnaeka. MpobvpHas
nnaBeka B aHann3e bnaropogHbix MeTannos. [Ipyrue nupomeTannyprmyeckme MeToabl.

8. OcaxpmeHune n coocaxeHve. TpeboBaHus, NpeobsiBnsieMble K ocagkaM. OCHOBHble Knacchbl
ManopacTBOPUMbIX COeANHEHWNIA, UICMONb3yeMble B aHanmae.

9. OcaxgeHune matpuubl. OcaxaeHne MMKPOKOMMOHEHTOB. CoocaxaeHne MUKPO3NIEMEHTOB.
HeopraHuyeckne coocagutenn. CmewaHHble konnektopbl. CoocaxaeHue ¢ NpUMEHeHNeM
OpraHn4ecknx peareHToB.

10. CopbuMOHHbIe METOAbl KOHLIEHTPUPOBaHUS 1 pasaeneHus. JuHaMudeckas ¢ ctatndeckas
copbuus. CopbeHTbl. AKTMBMPOBaHHbIE yrnn. HeopraHnyeckne copbeHTbl. IOHOOBMEHHbIE CMONbI U
xenarto-obpasytowme CopbeHThI.

11. dnoTtaums Kak METO4 KOHUEHTPUpOoBaHUS. dnotopeareHTbl . dnotaumnsa nocne coocaxaeHus.
WoHHas gonotaums.

12. ®dunbTtpaumns. MukpodunbTpauns. ObpaTHbIn OCMOC 1 Apyrne MemMbpaHHble METOAbI.

13. OKCTpakuNOHHbIE METObl. TepMoaAnHaAMMYeckme napameTpbl SKCTPAKLUMOHHBLIX NPOLECCOB.
KoHcTaHTa pacnpenenenuns. KoadpgomumeHT pacnpenenerHns. KoHctaHTa aketpakumn. KnHetuka
9KCTpakuuun. BnnsHme pasnmnyHbix 0akToOpoB HA CKOPOCTb aKCTpakuumn. Knaccmngpukaums
9KCTPaAKLUMNOHHbBIX CUCTEM.

14. SKCcTpakumust B aHann3e opraHnyeckux coegmHeHnin. OcobeHHOCTM conbBatauum B BOOHOM 1
opraHuyeckor goasax. TpeboBaHus, NpeabsBSIEMbIE K 3KCTPareHTam. OKCTpakumsa HelTpanbHbIX
OpraHnyecknx coeanHeHnn. SKCTPaKLMS OpraHNYeckmnx KMCNoT N OCHOBaHWIA, BNMsiHue pH.

15. ABOMTUBHOCTb KOHCTAHT pacnpeneneHns opraHn4eckux coeanHeHnin. lNMapametpel
rmapodpobHocTn. ConeBble 3dhdekThbl (BcannBaHne 1 BbicanMBaHUE) NPy SKCTPaKLMM OPraHNYecKmx
coeaNHEeHUN.

16. DKCTpaKUMs NOHHbIX acCoLmMaToB. DKCTPaKumUs B aHann3e npupoaHbIX BOL HA COLEpPXaHne
OpraHn4yeckmx TOKCMKaHTOB (HedoTenpoayKkTbl, peHonbl, CIABbI 1 T.4.).

17. 9kcTpakums xenatoB. MexaHnambl akcTpakumm. KuHeTnyeckme ¢oakTopbl B 9KCTPaKLUmM MOHOB
MeTannos xenatoobpasywmmy skcTpareHTamm. CenekTMBHOCTb U 3PEKTUBHOCTD
9KCTPaKLUMOHHbIX MPOLECCOB. BnvsHve npupoabl MeTanna n CTpykTypbl Xenatoobpasytowero
peareHTa Ha TepMOAMHaMMYeCcKMe napameTpbl aKcTpakumm. BnnsHne pH 1 koHKypupytowmx
NPOLLECCOB Ha CTEMNeHb U3BNIEYEHUSI.

18. DKCTpakums MeTannos B BUAE KOOPAMHALMOHHO-CONbBATUPOBAHHBIX COEAMHEHWIA 1
BHEWHeCcHepHbIX KOMNNEKCoB. MexaHnambl NPoLeccoB, BNMsiHMe pH 1 aHMoOHHOro coctaea
pacTBOpOB. HeiTpanbHble aKCTpareHThbI.

19. MNprMeHeHne 3KCTPaKLMM B aHAIMTUYECKO XUMUN. DKCTPaKLNS MUKPOSNEMEHTOB. DKCTPaKLMs
MaTpuLbl. DKCTPaKLMS NErkonnaBkuMm akcTpareHTammn. MembpaHHas akCcTpakums. DKCTpakums
KBa3V>XUOKUMUN 3MYNIbCUSIMU.

20. KoMbrHMpoBaHHbIE U TMOPUOHbIE METObI XMMNYECKOro aHannaa. CoyetaHne METOLOB
KOHUEHTPUPOBaHMS 1 pasgeneHnsi C UHCTPYMEHTaNbHbIMU METO4AMW ONpeaeneHuns
(cnekTpodoTOMETPUS, aTOMHO-aACOPOLMOHHAS CNEKTPOCKOMMS, PEHTFEHOMTYOPECLIEHTHbIN
aHanu3 u T.4.).

OBPA3EL BUJTIETA K SAYHETY
Buner
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1. MpobooTbop. OcobeHHOCTM 0TBOpPa NPob TBEPAbIX, XUAKUX 1 ra3000pas3HbiX BELWECTB.

2. I'IpMMeHeHme 3KCTpakumnn B aHannUTN4eCcKom XUMnNN. SKCTpaKLI,I/IFI MUKPO3/1EMEHTOB. eKCTpaKLI,VIFI
Matpuubl

7.1. OcHOBHas nuTeparypa:

1. OCHOBbI aHaNUTNYECKON XMMUK: B 2 TOMax: y4eOHUK ANns CTYAEHTOB BbICWNX y4eOHbIX 3aBeAEHWNA,
obyyatowwmxcs No XMMMYECKMM HanpaeneHmsm / non pea. akag. F0.A. 3onotoea.?5-e uag.,
ctep..?Mocksa: Akagemus, T. 1.72012.7383 c.

2. OCHOBbI aHANTMTUYECKON XUMUK: B 2 TOMAX: Y4EOHNK ONs CTyAEHTOB BbICILMX Y4EOHbIX 3aBEOEHUI,
obyyarowwmxca No XMMNYECKMM HanpaeneHmsam / nog pea. akag. t0.A. 3onotosa.?5-e uag,.,
ctep..?Mocksa: Akagemus, T. 2.72012.7407 c.:

3. Ckopckas, O.J1. Metoabl 1 cpeacTsa aHaNMTUYECKOro KOHTPONS Matepmanos:
aTOMHO-3MUCCUOHHBIN CnekTpasnbHbI aHann3 [OnekTPoHHbIN pecypc] : y4ebHoe nocobue / O.J1.
Ckopckas, B.A. ®dunnykmHa. ? 9nekTpoH. gaH. ? M. : MUCWUC, 2015. ? 54 c. ? Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=69745 ? 3arn. ¢ akpaHa.

4. XebeHTseB A. V. AHanuTnyeckas xumus. XpomaTorpaduyeckme Metobl aHanmaa: YyebHoe
nocobve [OnekTpoHHbIn pecypc] / A.UN. XebeHTses. - M.: HALL NHdpa-M; MH.: HoB. 3HaHue, 2013. -
206 c.

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

5. XebeHnTses A. V. AHanuTtnyeckas xumus. Mpaktmukym: YuebHoe nocobne[OnekTpoHHbIin pecypc] /
AWN. XebeHTses, A.K. XepHocek, V.E. TanyTb. - M.: HULL UH®PA-M; MH.: Hos. 3HaHwne, 2013. -
429 c.

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

7.2. lononHutenbHasa nuteparypa:

1. AHanns cnepoBbiX KONMYECTB BELWECTB : [y4ebHO-MeToanyeckoe nocobue kK kypcy 'AHanntuyeckas
xvMmnsa cnefosbix konuyecTts BewecTs'] / E. E. Ctonkosa, A. B. lNopdgompbesa, . A. EBTiorvH ; KasaH.
(Mpusonx.) penep. yH-T, XuM. nH-T nm. A. M. Bytneposa .? KasaHb : KasaHckuin yHusepcutert, 2010
?272c.

2.Ctorkosa E.E., Nopdupbesa A.B., EBTioruH ".A. AHann3 cnenoBbiX KONMYECTB BELWECTB.
[OnekTpoHHbI pecypc]. - 2010. Pexum poctyna:
http://kpfu.ru//staff_files/F1554266616/Analiz.sledovyh.kolichestv.veschestv.pdf

3. XebeHTsieB A. . AHanntuyeckas xmmms. Xvmmmyeckne metonbl aHanmaa: Yueb. noc.
[OnekTpoHHbI pecypc] / A.N. XebeHTses, A.K. XepHocek u gp. - 2-e uag., ctep. - M.: HAL
NH®PA-M; MH.: HoB. 3HaHue, 2014. - 542 c.

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

4 KpuctnaH, . Ananutudeckas xumms: B 2 1./ . KpuctuaH; nep. ¢ aHrn. A.B. Napmawa [v op.]J;
BcTyn. cT. akan. PAH tO.A. 3onotoBa.?Mockea: BUHOM. Nlabopatopust 3HaHwuin, 2011.7?; 25[T.]
1.72013.7623 c.

5.Kpuctnan, I'. AHanutuyeckasa xumms: B 2 1./ . Kpnctunan; nep. ¢ aurn. A.B. N'apmawa [v gp.];
BcTyn. cT. akag. PAH KO.A. Sonotosa.?Mockea: BUHOM. JlabopaTopust 3HaHuin, 2011.7; 25[T.]
2.72013.7504 c.

7.3. NHTepHeT-pecypchbl:

Analytical Chemistry Study Online -
http://anatomforeveryone.org/phpmyadmin/wordpress/?page_id=1803
AHanutnyeckas xummusa B Poccum - http://www.rusanalytchem.org
MpobupHas nnaska - http://zolotodb.ru/articles/other/history/10064
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Poccuiicknin xumnko-aHanutnyecknin noptan - http://anchem.ru/forum/
9bC - http://znanium.com/bookread.php?book=419626

8. MarepuanbHo-TexHU4eckoe obecrneueHne QUCLMUNINHbI(MOAYS)

OcBoeHune ancumnnmHbl "KoMOUHMPOBaHHbIE METOAbI aHaNM3a" npeanonaraet UCNonb30BaHNe
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 0becneyeHmns:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopus
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn 3NeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAMNAHOW ayANTOPUU COCTOUT U3: MyNIbTUMEAMAHOIO NPOEKTOPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepAeriChl
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3N1EMEHTOM yNpaBNieHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMM, MPaAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowmxcs B yA06HON 1 OOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLecce 0by4yeHmns BCex
KopriopaTtusHbIX pecypcoB. MynbTmeoniiHasa ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KOoMNbloTEPHOE 060pPYA0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KoMnblOTEPHbI MPOEKTOP
MakeT nporpaMm KOMMbIOTEPHOro TECTUPOBAHNS MO aHanuTnyeckon xummm "Analex-2009".

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnio 04.03.01 "Xumuna" n npodounio noarotoBkn AHanMTnyeckas Xumns .
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