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MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3amectTuTenb AUPeKTopa nNo obpasoBaTeNbHO
neatenbHocTtun Skosnesa O.I. dupektopat NHCTUTYT 9KONOrMm n npupoaononb30BaHnS ,
Olga.Yakovleva@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

- joopMMpOBaHMe y CTYOEHTOB NPeACcTaBNEeHUA O COBPEMEHHbIX METOAAX aHANUTNYECKOro
onpeneneHnsi NPUOPUTETHbLIX 3arPsSI3HSIOWMX BEWECTB B KOMMNOHEHTaX OKpYyXatolen cpenbl;

- 03HAKOMJIEHME C TEOPETMYECKMMUN OCHOBAMWN XMMUKO-aHANUTUYECKUX METOLOB, X NPUHLMNAMM,
BO3MOXXHOCTSMU 1 OFPaHUYEHUSIMY B aHanM3e 06 bEKTOB OKpYXatowwen cpenbl;

- NoNy4yeHne HaBblkoB 0THOpA M NOArOTOBKM K aHanu3y npob nprpoaHbix 06 bEKTOB, a TakXe
HaBbIKOB @aHANNTUYECKOrO ONpeLeneHnst CoOAepXaHns 3arps3HSIOWNX BELLECTB B KOMMOHEHTAX
OKpYy>Xalolein cpefbl COBPEMEHHBIMU (PU3NKO-XMMUYECKMU METOIAMMU.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumunnnHa BkntodeHa B pasnen " 53.B.8 NpodeccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHol Nnporpammbl 022000.62 Skonorvs 1 NpMpPoaoNoNb30BaHNE N OTHOCUTCS K
BapuaTtusHoi Yyactn. OcsamBaeTtcs Ha 3 Kypce, 6 cemecTp.

OducumnnuHa doopmumpyet Kak 06LI.I,eHay‘-IHbIe, Tak 1 npogoeccnoHanbHO OpPUEHTUPOBAHHbIE
KOMMNEeTeHUMM B 0bnacTtm npuknagHbliX aCrnekToB 3KONormnm n npnpoaoononb30BaHUA.

Lnsi OCBOEGHWNSI JaHHOW OMCUMNAVHBI HEOOXOOMMbI 3HAHMS, NONyYeHHble obydatroWwmmMmncs Ha
Mnaglmnx Kypcax no eCTeCTBeHHOHAY4YHbIM AUCUUMIMHAM, B HACTHOCTU, MO XMMUN U NOYBOBELEHNIO.
YpesBblyaHO BaXHbl TakXe 3HAHUS, NONyYEeHHbIE B MPOLECCE N3YYeHUsS NPodoeCcCuoHanbHbIX
ONCLUMNNWH, TaKuX Kak "9KONorn4yecknin MOHUTOpPUHr", "HopMnpoBaHme n CHUXEHNE 3arpsi3HEHNS
oKpyxaroluen cpenbl”.

Obyuatowmecs LONXHbl UMeTb 0bwme npeacTaBneHns 06 aHTPONOreHHOM BO34ENCTBMM Ha

oKpyXatollyto cpefly, 06 opraHM3aummn MOHUTOPMHIa, O HOpPMaTUBaX KavecTBa OKpyXatollel cpeabl,
0 NMPVOPUTETHBIX TOKCUKAHTaX, NYTSX UX MUTPaLMmK 1 TpaHcpopMaLmm.

C nopyroii cTopoHbl, Kypc "MeTonbl FeoxmMm4yeckoro onpoboBaHust n aHannsa" noneseH npu
N3y4eHUN Takmx OUCUUMNIMH Kak "TexXHOreHHble CUCTEMbI U aKonormyecknin puck”, "OueHka
BO3OENCTBUS HA OKpyXatowyto cpeay”. 3HaHWs, NONyYeHHble B NMPOLECCe ero n3y4eHunsi, MoryT bbiTb
NONEe3Hbl TakXe AN NPOXOXAEHUS NPOM3BOACTBEHHOW NpakTukm n HAPC.

3. KomneteHuuu obyuaroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaeMon KOMMNeTeHL N
OK-1 BNafeTb KynbTypoli MbllWeHNS, CNOCOOHOCTLIO K 0606wWeHuto,
(0bLekynbTypHbIE aHannay, BOCMpUATMIO MHCpOpMaLIMKM, MOCTAHOBKE LIENN 1
KOMMETEHLMN) BbIGOPY MyTei ee NOCTUXEHUS;
OK-3 MOHMMAaTb CoLMabHY0 3HAYUMOCTb CBOEN Byayuiei
(0BLwekynbTypHbIE npodpeccumn, obnanartb BbICOKON MOTUBALIMEN K BbINOMHEHNIO
KOMMEeTEeHLMN) NPOPECCMOHANBHOW AEATENbHOCTY;
MK-13 3HaTb TEOPETUYECKNE OCHOBbI FTEOXMMUM 1N re0OU3MKM
KPY>X 7 bl, B Tb METOLAMU FEOXMMUYECKMX W
(NPOMECCHOHANTbHbIE OKpy>XatoLLeit Cpedbl, BNaAeTs METOAaMM reo ec6
KOMMETEHLIAN) reon3nyeckmx NCCnenoBaHunin; BnagetTb Metogamm obero un
re09K0N0orM4ecKoro KaptTorpagompoBaHms
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Pacwmndpposka
npuobpeTaeMoi KOMNeTeHL NN
obnapatb 6a30BbIMM 3HAHMAMM OyHOAMEHTANbHbIX Pa3aenoB
PU3NKK, Xumnn 1 bronornm B o6beme, He0H6X0AMMOM Afis
OCBOEHUNS PUBNYECKUX, XUMUYECKMX N BMONOrMYeckrx OCHOB B

Lncpp komneteHLUN

MK-2 aKonormn n npuponononb3oBaHn,; Bnagetb METOaMU
(I'IpOdf)eCCI/IOHaFIbeIe XUMNYECKOro aHanmaa, a Takxe Metonamu 0T6opa N aHanmaa
KOMI'IeTeHLI,I/lVI) reonorm4yeckmnx n 6Uonorn4eckKnx r|p06; MMETb HABbIKWN

noeHTduKauum n onucaHmns buonornyeckoro pasHoobpasus,
€ro OLEeHKN COBPEMEHHBLIMM METOAAMMN KONMYECTBEHHOM
06paboTkn nHdopmaLmm;

BnafeTb MeToaamu NpvKiagHow 3KONormm, aKonornyeckoro
KapTorpacoupoBaHus, 3KONOrM4eckol aKCcnepTnabl 1

MnK-9

MOHWUTOPWHIra; BNagetb Metogamm obpaboTtkn, aHanmaa u
(MpocpeccuoHanbHbie CI/IHTe38F.) nonésom J|/?na6o aToJl HOI SIEOHOFMHéCKOIZ
KOMreTeHuun) parop

MHCPOPMaLIMK 1 UCNONb30BaTh TEOPETUYECKME 3HAHNS Ha
NpakTuKe;

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

TeopeTnyeckme oCHOBbl COBpPEMEHHbIX METOO0B onpeneneHnsa 3arpAa3HAaolWmnx selecTs, X
NPUHUUMbI, BOSMOXHOCTU N OrpaHN4YeHuns, MeTponornyeckmne n aHanntTnieckmne XapaktepuncTtuku.

2. IONXeH yMeTb:

rpamMoTHO BblibpaTb MecTo, crocod oTbopa, KOHCepBaUMM 1 NpenBapuTeNbHON NOArOTOBKM NPo6
NPMPOIOHbLIX 06BEKTOB K aHanMay, a TakxXe MeTo X Nocneayowero onpeneneHuns.

3. 0OMXeH BnageTb:

MetTooamin 0T60pa N aHaANMTN4eCKOro onpeneneHns cooep>XaHms 3arpsa3HAaroWmnx BewecTs B
KOMIMNOHEeHTax 0pr>Ka+ou4e|7| cpenbl COBPEMEHHbIMU (PU3NKO-XUMUYECKUMU METOOAMMU.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

MCrnonb30BaTb I'Ipl/lOﬁpeTeHHble 3HaHWA, yMEHUA N HABbIKAN B cBoen I'IpOCpeCCI/IOHaﬂbHOIZ
OeATeNnbHOCTW.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUMMINHBI 3a4€T B 6 CEMECTpE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OoMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "OTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBopuTeNnbHO" (YO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAyNto
TemaTtnyeckuu nnaH gucuUnNauHbl/Moayns
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Buabl v yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N .D.VII(\:,IL(I.)VIHJ',I.IV;I'HbI/ CemecTp cemecTpa (B yacax) ‘{( ompﬁl ﬂp
ay Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
Tema 1. BeeneHue.
omallHee
1 Knaccudpukaums 6 1 2 0 2 3ﬂauaHV|e
" |[MeTo40B aHanmaa.
Bbibop meTona.
Tema 2. OcobeHHOCTH noMalHee
BO34yxa kak obbekTa 3ananme
2. laHanmsa. OTbop npob 6 2 1 0 2 TeCTVIDOBAHME
aTtMocpepHoro P
BO34yXa.
Tema 3. Boga, kak
06bekT aHanuaa. OTbop KOHTPOMbHaS
3. [1P90 MPUPOAHEIX 6 2 1 0 2 pa6ota
" |CTOYHbIX BOA U
noaroToBka K
onpeneneHunto.
Tema 4. buonorunyeckue
06bekTbl aHanM3a.
OT160p Npob
4. pacTnTenbHOCTU 1 6 3 0 0 0
TKaHEen XNBOTHbIX.
Tema 5. OcobeHHOCTH
onpeneneHns
5 [3arpASHSAOWNX BewecTs| o 3 1 0 5 YCTHbI ONpoc
" |B noye. OT60pP ”
MUHepanusaums npob.
Tema 6.
ONEeKTPOXMMUYECKne oTyet
MeToAbl onpeneneHns i KOHTPONbHas
o 3arps3HSIOWMX BEWEeCTB : 4-7 : 0 16 paboTta
B 06 bekTax
oKpy>Xatolern cpeabl.
oTyet
v Tema 7. CnekTpanbHble 6 8-11 6 0 16 KOHTPONbHas
" IMeToObl aHannaa. paboTta
Tema 8.
8. [ Xpomatorpadgomnyeckue 6 12 2 0 2 oTHer
MeToabl.
Tema 9. MeToabl 1 oTyeT
9. |npnbopbl akcnpeccHoro| 6 13 2 0 2
aHanusa.
Tema 10. utorosas YCTHbIA ONpOoC
10. doopma KOHTpons 6 14 0 0 0
Tema . NToroeas 6 0 0 0 3ayet
doopma KOHTpons
Ntoro 20 0 44
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4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. BBepeHue. Knaccudpumkauus metonos aHanusa. Boibop metona.
NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

Cneundprka o6 bekToB OKpyXatolwer cpelbl kak 06bekToB aHanuaa. Obwue TpeboBaHNs K MeToaam
aHanmaa. [NoHaTne 06 aHanuTnyeckom uukne. Knaccudpmkaums metonos aHannsa. ConoctaBneHue
METOA0B WX TOYKWN 3PEHNSI METPONOrMYECKMX TPeOOBaHWA, NPEnbABNSEMbIX K Ppe3ynbTaTy aHanmaa
(npenen obHapyXeHus, NPaBuIbHOCTb, BOCMPOM3BOAMMOCTb). [TOHSATNE O MeTOAMKAX aHanM3a.
YHupuumposaHHble 1 atTtectoBaHHble metoaunku, FOCTbl. Hay4yHO-TexHNYeckaa ooKkyMeHTaums no
aHanmay 06bEKTOB OKpY>Xatolwel cpeapl.

naboparopHas pabora (2 4aca(oB)):

CemuHap Ha Temy: O630p METOLOB ONpPeaeneHnNs 3arps3HSoWNX BEWEeCTB B 06 beKTax oKpyXatoLlein
cpelbl. PeweHune 3anay no Boibopy MeToda aHanmaa, onpeneneHunio MeTponormiyeckmx
XapakTePUCTUK U OCPOPMNIEHMIO PE3YNbTATOB aHann3a.

Tema 2. Ocob6eHHOCTH BO3ayXa Kak o6bekTa aHanu3sa. Ot6op npob atmocdepHOro Bospyxa.
NeKunoHHoe 3aHsitne (1 yaca(os)):

OT160p Npob BO3ayxa 1 aTMOCEPHBIX a3po3oseit. Bbibop onTuManbHbIX yCnosuid otbopa v
XxpaHeHus npob. AnnapaTtypa ons otbopa npob atMocdepHoro Bodayxa. KOHCTPyKLMM NOBYLIEK.
Haunbonee xapakTepHble NOrpelwHocTy ctaamm otbopa npob. MNMoarotoska Nnpob K aHannay.
N3BneyeHne n3 nosywku. KoHueHTpuposaHue npob. MpurotoBneHne ctaHAapTHbIX CMeceit
TOKCMYHbIX BewecTB. O630p METOA0B ONPeAeneHns OCHOBHbIX 3arpsa3HNTENeli BO3ayxa.

naboparopHas pabora (2 4aca(oB)):

3HakoMCcTBO ¢ npubopamu ans otbopa 1 NOAroToBKM K aHanndy razaoobpasHbix Npob. PeweHne
3a4ad no onpeneneHnio onTManbHoOro o6bema Bo3ayxa.

Tema 3. Bopa, kak 06bekT aHanu3a. OT6op Npo6 NPUPOAHBIX U CTOYHBIX BOA U NOATOTOBKA K
onpepneneHuio.

neKuunoHHoe 3aHsitne (1 yaca(os)):

OcobeHHoCTN BoAbl Kak 06 bekTa aHanu3aa. [MyHkTbl HabnoaeHus. Buasl npobootbopa. MNprnbopsb! 1
npucnocobnenns ons otbopa npob Boabl. OcobeHHOCTM 0T6OpPa NPob Npu onpeaeneHnm
HedpTenpoaykToB. Llenb n cnocobbl KOHCepBUpoBaHMs NPob Npy onpeaeneHnn PasnmyHbIX
napameTpoB. [oHsTNE 0 NnpobonoaroToBke. AHanMTNYeckas oopma. YCcTpaHeHe MewwaroLwmx
BAUSIHWA. MeTobl pa3fneneHmns u KOHLEHTPUPOBAHMS: TEPMUYECKIME, SKCTPAKLMOHHbIE,
copbumoHHble. Bo3aMoxHble owmnbkm ctaamm npobootbopa n npobonoarotoskn. O630p MeTon0B
Ka4eCTBEHHOr0 U KONMYECTBEHHOIO ONpeneneHns BpeHbIX BELWECTB B BOAE.

naboparopHasi pabora (2 4aca(oB)):
KoHTponbHas pabota no otbopy nNpod NpMpoaHbIX 1 CTOYHbIX BOA.
Tema 4. Buonoruyeckue o6bekTbl aHanusa. OT6op NPo6 pacTUTENbHOCTU U TKaHEN XUBOTHbIX.

Tema 5. Ocob6eHHOCTM onpeneneHus 3arpasHAIOLLUX BelecTB B nouBe. OT6op u
MUHepanusauus npo6.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

OcobeHHoCTM NoyB Kak obbekTa aHannsa. Beibop kntoyesoii nnowanku. CpeaHsis n naboparopHas
Npobbl Ha BasoBbIVi aHANN3 OPraHNYeckoro BELWECTBA NoYBbl, HA aHann3 BoaHoM BbiTsXKK 1 MK,
Ha BanoBbIi aHaNM3 MUHEpPanbHbIX KOMMIOHEHTOB MOYBbI, UX NPeACcTaBUTENbHOCTb. PasnoxeHue
noYB A1 aHanM3a BanoBOro CoAepXaHns MUKpPo3aneMeHToB. [logrotoska Noys ong onpeneneHns
NOOBUXHbIX (OOPM 31EMEHTOB. BogHble BbITAXKN 1 aHann3 BOAOPACTBOPUMbIX KOMMNOHEHTOB.
MeToabl n3BneveHnsi 0OMeHHbIX KaTMOHOB. MNPUrOTOBNEHME CONEBbIX BbITSIXXEK U3 MOYB AN
onpeneneHnsi 0OMeHHoN KncnotHocTn, obMeHHbIx Mg, Ca, NH4. OnpeneneHve BpeaHbIX BeWecTs
(necTuumnaooB, TAXENbIX METANIOB) B OPraHUYeCKMX N KUCAOTHbBIX BbITSXKaX.

naboparopHas pabora (2 4aca(oB)):

CemuHap no oTbopy 1 NOAroTOBKE K aHanM3y NnoYBeHHbIX 1 Bruonormyeckmx npob. JlabopatopHas
paboTa: noarotoBka Npod No4YBbl K pa3HbIM BOAM aHaNIM30B.

Tema 6. dnekTpoxMMuyeckme MeToabl ornpeneneHus 3arpsa3HsoLLUMX BELLEeCTB B 06 bekTax
oKpyXaroLen cpeabl.
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neKumnoHHoe 3aHsiTne (5 yaca(os)):

KoHoykTomeTpums. CywHocTb MeTona. TexHrka akcnepuMmeHTa, annapartypa. Mpumepbl
NCMONb30BaHNS MPSIMOA KOHOYKTOMETPUW B aHANM3e NPUPOLHbIX Y CTOYHbIX BOL.
KoHoykToMeTpryeckoe TUTPOBaHWE: onpeneneHne ruapokapboHaToB, X10pULoB B BOLE U MOYBE.
MoTteHumnomeTpus. CylwHocTb MeToaa. KonnyectBeHHble METOAb! B MPSIMOI MOTEHLMOMETPUN.
MeTonbl M3MepPeHns pa3HOCTM NoTeHumanos. MeMbpaHHble 3aNeKkTPoLbl, KO3PULNEHT
CenekTUBHOCTM anekTpoaa. lMoTeHumomeTpuyeckoe TuTpoBaHue. Crnocobbl HAXOXAEHNS TOHKM
3KBMBANEHTHOCTU. [TOTEHLMOMETPUS B MOHUTOPUWHIE OKpyXatolei cpeapbl. Metoabl
BonbTamnepomeTpun. Knaccmyeckas nonsporpadoust. MpuHumn Mmetona. PTyTHbIA KanenbHblii
3MeKTPOL, ero xapakTepuctmku. MonsipusaumoHHas kpueas. YpasHeHume Vinbkosmya. MeToapl
KONMYEeCTBEHHOrO onpeaeneHns B nonsporpadoun. YcoBepLweHCTBOBaHHbIE
BO/MIbTaMMNepoMeTpuyeckme MetToabl: aucpdepeHumansHas n augopepeHumanbHo-MMynbcHas
nonsiporpacpus. Vicnonb3oBaHune BofbTaMnepoMeTpun B aHann3e TSXenblXx MeTansios 1
OpraHnNYeckunx BelecTB. VIHBepcroHHas BonbTamnepoMeTpus. Paboyre anekTpoapl 1 TeXHMKa
akcnepumeHTa. NprmeHeHre VIBA B aHanmae noys, BOA 1 aTMOCHEPHbIX a3p030nei.
AmnepomeTpusi. BoaMoXHOCTU 1 orpaHumyeHns Metona. AMNepoMeTpruyeckne AaTyimku.
KucnopoaHblii ceHcop Knapka

naboparopHas pabora (16 4yaca(oB)):

NabopatopHas paboTta: 3HaKOMCTBO C KOHAYKTOMETpUel; MoTeHunomeTpus (onpenenexHve
PTOPUAOB B BOAE, HUTPATOB B PACTEHMEBOAYECKON NPOAYKLMM METOAOM NPSAMOV NOTEHLMOMETPUM
NN ONpPeneneHne WeNnoYHOCTN BOL, XIOPUA0B METOLOM NOTEHLMOMETPUYECKOrO TUTPOBAHNS)
KoHTponbHas paboTta no anekTpoXMMMYECKNM METOAAM aHann3a.

Tema 7. CnekTpanbHbie METOAbI aHaNN3a.
JNIeKLMOHHOe 3aHsitne (6 4yaca(os)):

CnexTpanbHble MeToabl aHannaa. Knaccudumkaums cnektpanbHbix MeTogos. MonekynsapHas
cnektpockonusi. OCHOBbI 9NEKTPOHHON MONEKYNSPHOM CNEKTPOCKOMUA B YNbTPadononeToBOn 1
BUAUMON obnacTtu cnektpa. dotokonopmumeTpus. lNornoweHre nany4yeHns BewecTBoM, XpoModopsl.
3akoH byrepa-Jlambepta-bepa. MonsipHblit KO3OPULIMEHT CBETOMNOMNOLWEHNS, BbIOOP
aHanMTN4YecKkoin oopMbl, onpeneneHve npegena obHapyxeHus. 3aKoH aaauTUBHOCTH
ceetonornoweHns. OCHOBHble aTanbl (POTOMETPUYECKOro aHanmaa. lNpuHunnuanbHas cxema
cnekTpanbHoro npubopa. OnTumMmMsaumns OTOMETPUYECKOTO N3MePEHUS. KONnMYeCcTBEHHbIE METOADI
B doOTOMETPUN. TPU YPOBHS TEXHUYECKMX BO3MOXHOCTEN: CMEKTPOOTOMETPUS,
doOTOKONOPUMETPMS, BU3yanbHasa poToMeTpus. MNMprmepbl nCnonb3oBaHNS (OOTOMETPUYECKOrO
MeTo[a B aHann3e MeTansioB, HEMETaNNoB, OpraHNYecknx BewWwecTs, CogepXawmnxcs B BOAE U NoYBe.
VIK-cnekTpockonusa kak Meto naeHtugovkauum sewecTs. [pyMepbl NICNONb30BaHNS
MK-cnekTpockonum B aHannade. ATOMHasi CNekTpoCcKOnms. OMUCCUOHHDBIA CEeKTPanbHbIA aHann3.
doTtomeTpusa nnameHun. MNMpouncxoxaeHre cnekTpos. MpurotoBneHne Npobbl. CTpyKTypHas cxema
cnekTpanbHoro npubopa. OcHoBHble BUAObI nomex. KonvyectBeHHbIi aHanuna. icnonb3oBaHme
SMUCCMOHHOr0 CMEKTPanbHOro aHannaa ans onpeneneHns MeTannoB B 00 bekTax oKpyXatowen
cpenbl. ATOMHO-abCcopOLMOHHbIN cnekTpanbHbii aHannd (AAC). CTpykTypHas cxema
aTOMHO-abcopbLMOHHOro cnekTpomeTpa. [naMmeHHbIe U HennameHHble aTOMN3aTopbl, UCTOYHUKN
nanyyenms. lNMomexm B AAC n metoapl nx yctpaHeHus. Vicnonb3osaHune AAC ons onpeneneHus
meTannos. ®nyopumetpus. MpuHUMn MeTona n ero ocobeHHocTn. NMprMepbl CNONb30BaHMS.
CpaBHNTENbHbI 0630p CNEKTpanbHbIX METOLOB aHaNM3a.

naboparopHas pabora (16 4yaca(oB)):

Na6opartopHas paboTa: PoTOKONOPUMETPMS (ONPELENneHne XxpoMa B NPMPOLHO BOJE,
9KCTPakLMOHHO-hOoTOMETPUYECKOE onpeneneHne mean; O630p Apyrmx CnekTpanbHbIX METOA0B
(onpeneneHne pTyTM METOOOM XONIOLHOrO napa; onpeneneHne HedTenpoaykTos MeToaamu
NK-cnekTpockonuu n NIOMUHECLIEHTHbIM MeTOAO0M). KOHTponbHag paboTta no cnekTpanbHbIM
MeTo4am aHanuaa.

Tema 8. Xpomatorpadouyeckme metoapbl.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):
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Xpomatorpadpmyeckme metoabl. OcHoBbl Xxpomatorpadun. Knaccmdumkaumsa xpomatorpaunyeckmx
METOO0B. DM03LMOHHbIE XapakTepuctukm. OCHOBHOE ypaBHeHUe xpomartorpagoum. Teopum
XpoMaTorpagovyeckoro pasaeneHns: KOHUenuns TeopeTu4eckux Tapenok, AuHaMmmyeckas Teopus.
["a3oBas xpomatorpadoms (I'X). PyHKUMOHaNbHAs cxema ra3oBoro xpomarorpada. [etekTopsbl:
NnamMeHHO-MOHN3aUNOHHbIN, KaTapoMeTp, OeTEeKTOp 3/IeKTPOHHOro 3axsarta. PasnenutenbHole
KOMOHKM 1 copbeHTbl. MapameTpbl pazaeneHunsi. KayecTBeHHbI aHanva, npMeMbl MAeHTUgUKaLmMmn
nvkoB. KonnyectBeHHbln aHann3. Cnocobbl NoAroToBKM NPo6 Ans XpoMaTtorpagonuyeckoro
onpeaneneHus. Vicnonb3oBaHue X B aHanmae razaoobpasHbiX 1 a3p030/bHbIX KOMMOHEHTOB
aTMocepHoro sosayxa. XnagkoctHas XxpomaTtorpadus, ee pa3HoBUAHOCTU. BblcokoadodbekTUBHaS
XnpkKocTtHas xpomarorpadous. lNpuembl noeHTUgMKaUMm BeWeCTs B METOAAX XUOKOCTHOM
xpomatorpacoun. CopbeHTbl. TOHKOCNONHAA xpomaTorpadust. KonnyectseHHble meToabl B TCX.
MoHATME 0 renb-xpoMaTorpadoun 1 MONEKYNsSipHbIX cutax. MIoHooBMeHHas xpomaTtorpadousi.
Xpomarorpagomyeckme MeTobl B aHann3e opraHnyeckmx BewecTs (nectuumobl, HedpTeNPOLYKTbI,
dbeHonbl) B BOAE M MOYBE.

naboparopHas pabora (2 4aca(oB)):

NabopaTtopHas paboTa: OnpeneneHne yrnesogoponos C1-C10 B aTMOCHEPHOM BO3OyXe METOLOM
rasoBou xpomarorpaguu;

Tema 9. MeToabl 1 NpUGOPLI 3KCNPECCHOro aHanu3a.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

ABTOMaTnyeCKme razoaHann3artopbl: ONTU4eCcKne, TeEpPMOXMMNYECKNE, INEKTPOXNMNYECKNE,
9MUCCUOHHbIE. Vicnonb3oBaHue aHann3aTtopoB B CUCTEME aBTOMATNYECKOIro KOHTpOA
3arp93HV|Tene|7| BO34OyXa. Bo3MoXHOCTb HenpepbIBHOIro KOHTPOIA 3a COCTOAHMEM BOOHbIX 06bekToB
C NOMOLLBbIO aHaTIN3aToOpPOB. Bo3MoXHOCTb aBTOMATU3aUNN NOYBEHHO-XUMNYECKUNX onpeneneHmVl.

naboparopHas pabora (2 4aca(oB)):

NabopatopHas paboTa ¢ razoaHanvMaaropamu 1 nepeLBuxXHoM nabopaTopuen sKoaHaNMTUYECKOro
KOHTPOS.

Tema 10. utorosasa coopma KOHTpons

4.3 CTpyKTypa u cogepxaHue caMOCTONATENIbHOMN paboTbl AUCLUNNIUHBI (MOOYNS)

Bupbl
N Paspnen Cemectp Hepens camocmsﬂenbuoﬁ Tpy#oeMKoCTb g;%%’:::):g:;gzg;
AvcuvnnuHbl cemecTtpa paboTbl (B yacax) 6
CTYAEHTOB padoTel
noaroToeka
JoMallHero
Tema 1. BeeneHue. ﬁ‘gﬂ?g:g;gé «

1 Knaccundpmkauus 6 y ceﬂMHapy 5 JomalHee
MEeTOLOB aHannaa. 3anaHuve
Buiop MeToAa. (nekuns: +

nuteparypa) 2.

peweHne

JOMalWHNX 3

noaroToeka

JoMallHero

3ajaHus:. 1 JomaliHee
Tema 2. OcobeHHOCTH peweHue 3afaHue
BO34yxa kak obbekTa JoMallHuX 3a8a4

2. |aHanuaa. OTbop npob 6 2
aTMocepHoro noAroToBka K
BO34OyXa. TEeCTUPOBaHWUIO

no temam 1 n 2 1 TecTupoBaHue
(nekumnm +
nutepartypa)
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CtpaHnua 9 n3 16.

Buabi
Paspen CemecT Hepens | camocTtositenbHoM [TPyAoOEeMKOCTb| g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 3. Boaa, kak noaroToBka K
06bekT aHanunsa. OTbop NPOBEPOYHON
Npo6 NPMPOAHbIX U 6 > paboTte no Teme > KOHTPONbHAaS
" |CTOYHbIX BOA U 3 (nekums + paboTta
noaroToBka K nitepaTtypa +
onpenenexHunto. 3anaqu)
Tema 4. buonoruyeckune
06beKTbl aHann3a. caMocTosTENnbHOA npoBepKa B xo4e
OT160p Npob 6 3 |navuenue Temsl 4 ] YCTHOro onpoca
" |pacTUTENbHOCTU U y no Temed
TKaHEen XNBOTHbIX.
Tema 5. OcobeHHOCTH
onpeneneHns noaroToBka K
3arps3HSIOWMX BELWECTB YCTHOMY Ornpocy o
" |B noyBe. OT60OpP ” 6 3 (nekums + 2 ycTHBI onpoc
MUHepanuaaums npoob. nutepartypa)
noaroToBka K
KOHTPO/bHOW 4 KOHTpONbHas
paboTe (nekumm paboTta
Tema 6 + nuTeparypa)
OnekTpoxuMmnyeckine nogromBKa K
MEeTOMbl OpeaeneHns 6 47 na6opaTopr|M
* |3arpA3HSIOWMX BELLECTB E:nagﬂmme
B 06 bekTax
- OTYEeTOB Mo 8 oTyer
OKpy>Xatowein cpeabl. naBopaTOpHLIM
pabotam (4
paboTbl X 2 Yaca
=8
noaroToBka K
KOHTPOSIbHOW 4 KOHTpONbHas
paboTe (nekumm paboTta
+ nuTeparypa)
noaroToBka K
Tema 7. CnekTpanbHbie | 811 ”agOpaTOpr'M
* |MeTonbl aHanu3a. E:nagﬂmme
OTYEeTOoB Mo 8 oTyer
nabopatopHbIM
pabotam (4
paboTbl X 2 Yaca
=8
noaroToBka K
nabopaTopHOiA
Tema 8. pabote n
. [Xpomartorpaduyeckme 6 12 |[HanucaHue 3 oTyet
MeToAbl. oT4yeTa no
nabopaTopHOiA
pabote
PernctpaumnoHHbin Homep 249915 < 3;%1;}‘??(&1:{1;%’1;1‘
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Buabl
N Pasnen Cemectp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
NnoAroToBka K
nabopaTopHoi
Tema 9. MeToabl 1 pabote un
9. |npubopsbl akcnpeccHoro| 6 13 [HanucaHve 2 oT4yet
aHanunaa. oT4yeTa no
nabopaTopHoi
paboTte
Tema 10. utorosas NnoAaroToBka K .
10. doopma KOHTpons 6 14 YCTHOMY Onpocy 6 YCTHBIV ONpPoC
Ntoro 44

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

OcBoeHue kypca "MeToabl reoxnMmn4eckoro onpoboBaHnst n aHannsa" npegnonaraet
MCMNONb30BaHNe KakK TPaaVNUMNOHHBIX, Tak U MHHOBALUMOHHbLIX 06pa3oBaTenbHbIX TEXHOMOT WA,

TpaaouunoHHble 0bpasoBaTeNbHbIe TEXHONOrMM Noapa3yMeBaloT UCMONb30BaHNE B y4eOHOM
npouecce Takmx MeTooB paboT, Kak nekums, ceMuHap, nabopaTtopHble paboTbl 1 caMOCTOATENbHANA
pabora.

B cBoto o4yepenb hopmMmpoBaHue KOMNETEHTHOCTHOMO NOAX0AA MOXET OblTb peann3oBaHo B Kypce
NOCPEeACcTBOM MCMONb30BAHNS NHTEPAKTUBHBIX OOPM 0BYyYEHUS, TaKUX KaK, BbIMOIHEHNE
y4yebHo-uccnenoBatenbckmx nabopatopHbix paboT, MOHUTOPWHI BO3AYLWHOM Cpelibl C MOMOLLbIO
nepenBuXHOM akoaHanuTMyeckor naboparopuun. [ns noBbiweHNs kayecTsa NoAroTOBKM LOMYCK K
nabopatopHbIM paboTam OCyWecTBNSAETCS NOCNe TECTMPOBAHUS NO COOTBETCTBYIOWEMY METOLY
aHanmaa u MeToauke onpeneneHus.

Y nenbHbIi BEC 3aHSATUIA, MPOBOAUMbIX B MHTEPAKTMBHbLIX (0OPMax 0by4eHus, B pamkax kypca
"MeToabl reoxnuMmyeckoro onpoboBaHns n aHanmsa" coctaBnseT okono 20% ayanTOPHbIX 3aHATUIA.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. BBepeHue. Knaccudmkauus metonoB aHanusa. Beibop metopa.
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

MpumMepbl 3apay ons noMawHero 3agaHus: 1. [Lns nocTpoeHns KannbpoBOYHOro rpadpvka npm
onpeaeneHnn KPEMHNS B MPMPOOHbIX BoAax Obinm nonyyYeHbl cneaytowwme aaHHble: KpemHui,
mkmonb/n 20 50 70 100 115 OnTnyeckasa nnotHoctb D 0,11 0,24 0,33 0,48 0,56 3HaveHus cboHa
coctasunu: 0,014;0,012; 0,011; 0,016 n 0,012. HaiignTe 4yBCTBUTENBHOCTb M Npeaen 0bHapyXeHNUs
metoaa. MAK kpemHus B Boge - 10-50 mr/n. Kakne o6bembl Taknx Bog cnepyeT otbvpatb Ans
aHannsa? 2. MNpu onpeaeneHnn pTyTn B NoYBe B napannenbHbix npobax Hawnm 175, 187, 169, 172,
164, 158 n 191 Hr/r. MpoBeaounTe MatemaTmyeckyto 0bpaboTky aTux pedynbtaTos. 3. Bona mopckoro
3anuBa conepxuT B cpenHeM 0,7 Mkr/n kagmus. Monb3yscb npencTaBneHHon Tabnuueli onpeaennte,
Kakum 13 Np1BEAEHHbIX HUXE METOA0B MOXHO ONPeaensiTb KaaMuin 63 KOHLEHTPUPOBAHNS.

Tema 2. OcobeHHOCTM BO3ayXa Kak o6bekTa aHanusa. Ot6op npob atmocchepHOro Bospyxa.
noMalHee 3afaHue , NpUMeEpPHbIe BOMPOCHI:

PerncrpaunoHHbli Homep 249915 DAEKTPOHHEH
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[MpumMepbl 3a0ay ons gomalHero 3agaHns: 1. Kakylo CKOpoCTb NpokKayky Bo3ayxa 4yepes
nornotuTenb PbixTepa cnenyeT ycTaHOBUTb Npu 20-MMHYTHOM 0T6ope Npob Ha ANOKCUL Cepbl, eCnu
NornoTuTENb 3anonHeH 6 Mi pacTBopa hopManbaervaa, a ans aHannaa otonpaetcs 2 Mn
nornoTuTenbHoOro pacteopa. Meton onpeneneHns potomeTpuydecknia. I panynposoyHas
XapakTepucTmka CTpoUTCS Mo NATU pacTBopam C cogepxaHnem gmokcuaa cepbl ot 1,5 0o 5,0 Mkr.
NAOKwm.p. = 0,5 Mr/mM3. MeTeoponornieckue ycnoBsusi B MOMeHT otbopa npob cnenyowme:
Temneparypa Bo3gyxa 220 C, nasneHune 775 MM pT. CT. 2. PaccuuTarite KOHUEHTpauuio doeHona B
aTMocdoepHOM Bo3ayxe (Mr/mM3), ecnv Ons onpeneneHns nccnenyemMbin BO3Oyx acnvpuposanu ¢
pacxonom 3 fI/MUH B TedeHme 20 MUHYT Yepe3 NornoTuTeNbHblin Nprubop PbixTepa, 3amnon-HeHHbIn 6
M1 MOrNOTUTENBHOrO pacTeopa. B oTobpaHHbIX U3 NOrnoTuTenst 5 Ma NOrnoOTUTENBHOrO pacTeopa
6b1n0 0bHapyxeHo 1,3 Mkr goeHona. MAKM.p. = 0,003 Mr/mM3. ATMOCEpHble YCNOBUS B MOMEHT
oTbopa npob cnenytowume: temnepatypa 120 C, nasneHve 740 MM pT. CT.

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

MpuMepbl TecToBbIX BONPocoB: 1. Kakme BelecTBa NCMNONb3YOTCS B KA4eCcTBe COPOEHTOB npu
ancobumoHHoM crniocobe otbopa npob? A) cunukarenb, b) Boga, B) akTnBHbIN yronb, ') BoAHbIE
pacTBopbl xeMocopbeHToB, [1) op-raHnyYeckune pactsoputenu, E) nopnuctole nonnMepHbie COpbeHTbI.
2. Kakne npubopbl, OCHOBaHHblE HA N3MEPEHMN CKOPOCTM ra30BOro NoToka, UCMNob3yTCs ANs
onpeneneHns CKopoCTn acnmpaunmn Bo3ayxa 4epes nornoTutenbHoe yctponctso? A) peometp, b)
BONtOMETP, B) poTaunoHHbiin Hacoc, M) annapat Cokcneta, [1) ra3osbii cyeTtyumk, E) potamertp.

Tema 3. Bopa, kak 06bekT aHanu3a. OT6op Npo6 NPUPOAHBIX U CTOYHBIX BOA U NOATOTOBKA K
onpeaeneHuio.

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

MpuMepbl BONPOCOB K NpoBepoYHol pabote no Teme 3: 1. Kakue npob6ooTbopHbIE yCTPOCTBA
obecneuymBatoT 0T60p NP6 NPUPOLHbLIX BOA Tak, YTO KOHTAKT 0TOMpaemoi npobbl BoAbl C
aTMOCEepHbIM BO3yXOM OTCyTCTBYET? KakoB NpvHUMN MX paboThbl K B KAKUX CyYasix OHW
npumeHsioTcs? 2. KakoBbl HEQOCTATKM U MPENMYLLECTBA TEPMUYECKMX CMOCOOOB KOHLEHTPMPOBAHUS
BOZOHbIX NP06?

Tema 4. Buonornyeckme o6beKTbl aHanusa. OT60p NPo6 pacTUTENBHOCTU U TKaHEeN XUBOTHDIX.
npoBepkKa B Xo4e YCTHOro onpoca no TeMe5 , NprMepHbIe BONPOChHI:

Mpumepbl Bonpocos: 1. OoHMM 13 cnocoboB domkcauumn pacTUTeNbHOro MaTeprana siBnsieTcs
nnocomnunzauus. 3710: A) obpaboTka opraHM4ecKnuMm pactTeopuTtensamm, b) oCTopoXxHoe BbiCylMBaHNE
npv 600C, B) BbiCywmBaHme nyTem BO3roHKK, IN) 3amopaxmeaHne 40 aHanuaa.

Tema 5. Oco6eHHOCTM onpeneneHns 3arpAasHAKLLMX Bel,ecTB B nouse. OT60p u
MUHepanusauus npoo.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

[MprMepHble Bonpockl kK ceMuHapy rno Temam 4 n 5: 1. CoctaBbTe CXeMy aHanMTUYeCKOro Lmkna
onpeneneHns BanoBoro Co-gepxXaHus TSXenblX MeTanioB B NOYBe, BKAKYAs CTaAMO KUCNOTHOro
PasN0XeHUs, ONMWNTE KaXAbliA 3Tan uMkna, ero 0CO6EHHOCTM 1 BO3MOXHbIE Ownbkn. 2. HazoBuTe
pasnuums n obwme YepTbl CNOCOH0B NOArOTOBKM PACTUTENbHBIX U MOYBEHHbBIX NPO6 K ONpeneneHnto
Ba/IOBOr0 COAEPXaHUs MUKPOaneMeHToB. 3. Kakne TpeboBaHus kK 0TOOpY 1 NoArotToBke nNpob noysb
HaknagblBatoT cneumguyeckme ocobeHHOCTN NoYB Kak ob6bekTa aHannsa? 4. B yem 3akntoyatotcs
NPUHUMNUanbHble OTAMYMS cnOcoOO0B PasnoXeHUs NoYB cnnaBneHneM un cnekaHnem? 5. Mouemy ons
pasHbIX BUAOB NMOYBEHHbIX ONPeaeneHunii TpebyeTcs pasnmyHas CTeneHb U3MeNbYeHNsi MOYBEHHOMO
obpasua? 6. CMecb Kakmx KUCNOT cneayeT NCnoNb30BaTh ANs NOMHOIO PasnoXeHUs NoYBbl 1
noyemy?

Tema 6. dnekKTpoXMMmMUeckme MeToabl onpeneneHns 3arpsa3HAIOLLUX BELLEeCTB B 00 beKTax
OoKpyXaroLen cpenbl.
KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:
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Mpumep buneTta onst KOHTPOBbHON PaboTbl MO ANEKTPOXMMUYECKMM METOLAM aHann3a:
1.Monsiporpadoms 1 ee BO3MOXHOCTM B aHanM3e 06 beKTOB OKpyXatoLein cpenbl. KonmyecTBeHHble
MeToAbl B nonsiporpacpum 2. Mpn nonsiporpaconyeckom aHanmae npobbl BOAbI, coaepXalle
coeavHeHve A, BocCTaHaBnmBarueecst ¢ notpebneHnemM 0aHOro anekTpoHa, Habntoaancs
npenenbHbI Andy3noHHbIi Tok 3,10 MKA. Tlepuon kanaHms pTyTHOrO KanenbHOro anekTpoaa
paBeH 3,53c, Macca BbiTekaHus pPTyTn cocTasnseT 1,26 mr/c, koagopuumeHT aguddpysnn selwecTsa
paBeH 1,2*10-5 cm/c. PaccuuTanTte KOHUEeHTpaumo onpenensemoro sewectesa A. PaccuuranTe
MakCuManbHbIA nongporpaduyecknin ToK, ecnv Nepunos KanaHus Kkanunnapa n3meHnTcs oo 6¢. 3.
[MoTeHuman CTeKNSAHHOro anekTpoaa OTHOCUTENbHO NOOXOAAWEro aNeKTPoaa CPaBHEHMS B
3aBMCUMOCTHM OT YCNOBUiA NpuHUMaeT 3HadveHns: H+ Na+ E,B 10-10 10-6 -0,572 10-10 10-7 -0,588
10-12 10-4 -0,472 KakoB KO3(ppULMEHT CENEKTUBHOCTN 3TOr0 INEKTpoLa, ECNN APYyrnx NOHOB B
pacTBoOpe HeT?

OTHEeT , NPUMEPHbIE BOMPOCHI:

Bonpochkl onsi camonpoBepky npu NOAroToBKe K nabopaTtopHbiM paboTam no KOHKPETHOMY MeToay
aHanuaa: 1. K kakon rpynne aHanntmyecknx MeToaoB NpuHaanexunT paccmatpmBaemblin Meton? 2.
CywHocTb MeTona aHannaa 3. OCHOBHOWM 3aKOH (M1 SMAMPUYECKOE YPaBHEHUE), NexXalinii B OCHOBE
mMeTona 4. Kakon namepsemblii napameTp SBNSeTCa xapakTepucTukon npupoabl BewecTsa 5. Kakoi
N3MepsieMbI NapameTp SBNSETCS XxapakTepuCcTUKOM KONnM4ecTea (MNn KOHLEeHTpaumm) selwecTsa 6.
Yem onpenensietcsl cCenekTMBHOCTb AaHHoro metona? 7. bnok-cxema npnbopa 8. Stanbl aHanmaa. 9.
Kakve eule 3arpsasHsaiowme BelwecTsa Unn nokasareny kayecrsa okpyxatouern cpenbl MOXHO
onpenenaTb aTUM MeToaoM? 1o Nony4YeHHbIM SKCNEPUMEHTANIbHBIM pe3ynbTaTtaM CTyaeHT
0CPOpPMNSET OTHET, KOTOPbIM OOMXEH BKAOYATh: 1. CyWHOCTb MeToAa U METOAMKN onpeneneHns; 2.
X04 onpeneneHns; 3. NoNy4yeHHble aKCnepuMeHTanbHble pe3ynbTaThl B TabnnyHoi chopMe; 4.
rpanynpoBOYHbIE rpadovikn, KpUBble TUTPOBAHUSA N Ap. Matepuan B rpagomyeckomn oopme (npu
HeobxoaMMoCTH); 5. pacyeT KOHLEHTPaLMN 3arpsa3HaoWmnx BewecTs B 06 bekTax okpyxarowein cpeabl
C yKasaHuneM norpewwHocTn onpeneneHns; 6. Bbioa.

Tema 7. CnekTpanbHblie MeTOObl aHanu3a.
KOHTpoOnbHas paboTta , NpUMepHbIE BONPOCHI:

Mpumep 6uneta ons KOHTPONbHOW pPaboTbl MO CrekTpanbHbIM MeToAaM aHanmaa: 1.
ATOMHO-abcopbUMNOHHbI MeToa. 2. [1Ns onpeneneHns Xenesa B BO4E KOIOPUMETPUYECKM METOAOM
B ABE€ MepHble konbbl eMkocTblo 25,00 Mn BBENM B Nepsyto 6,00 mn 1 Bo BTOpyto 9,00 Mn
cTaHgapTHoro pacteopa xenesa (CFe = 0,0100 r/mn), B TpeTbto Konby - 20 M UCNbITYEMOro
pacteopa. lNocne nobaeneHns COOTBETCTBYIOWMNX PEAKTUBOB OblNn onpeneneHbl oNTuyeckme
NNOTHOCTK PacTBopoB Ha dooToanekTpokonopumetpe: A1 = 0,33; A2 = 0,63; Ax = 0,51. Boiuncnutb
cogepxaHue xenesa B aHanM3npyemorn Boae B Mr/n.

OTYeT , NPUMEpPHbIe BOMPOCHI:
TpeboBaHus Takue xe, 4To 1 B rpadpe "OT4eT" N0 3NEKTPOXMMNYECKUM METOdaM.
Tema 8. Xpomatorpadouyeckue meToabl.

OT4YeT , MPUMEPHbIE BONPOCHI:

TpeboBaHus Takme Xe, 4To 1 B rpade "OT4eT" No 3NeKTPOXMMNYECKMM METOOAM.
Tema 9. MeToabl U NpUOOPLI IKCNPECCHOro aHanu3a.

OT4yeT , MPUMEpPHbIE BONPOCHI:

TpeboBaHus Takue xe, 4To 1 B rpadpe "OT4eT" N0 3NEKTPOXMMNYECKUM METOdaM.
Tema 10. utorosasi oopma KOHTpons

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

YCTHbIN onpoc Ha 3a4eTe. [1puMepHble BOMPOCHI NPUBEAEHbI HUXE.

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 3a4eTy:

MpvMepbl BOMPOCOB K 3a4eTy:

1. AcnupaumnoHHbIi 0T60op Npob Bo3ayxa. OnTuManbHbI 06bem Npobbl. [epeBon K HOpManbHbIM
YCNOBUSIM.

2. KonnyecTtBeHHbIE 3aKOHbI MOrNoWeHNs ANEeKTPOMarHUTHOro N3ny4yeHus.
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3. OcHoBbl KOHOYKTOMETpUM. Mcnonb3oBaHue ee B aHanm3e 06 bEKTOB OKPYyXatolei cpeapl.
4. [leTeKTopbl B XXMOKOCTHOMN 1 ra3oBoi XxpomaTorpacum.

7.1. OcHOBHas nuTteparypa:

1. AHanutnyeckas xumns : B 2 kH. : Y4eb. onsa CTyoeHTOB By30B , 00y4aloWUXCS NO XUM.-TEXHOIN.
cneunanbHocTam / B. . Bacunbes .? 4-e nsa., ctep. ? M. : [lpodha, 2004 .? (Bbicwee obpasoBaHue).
KH. 2: ®dunsuko-xummnyeckne metogpl aHanunaa .? M. : lpodpa, 2004.7 383 c.

3. Omutpenko B.I., CotHukoea E.B., YepHses A. B. 9konornyeckuit MOHUTOPUHT TEXHOCKEPDI. -
CIe6.: NaHb, 2014. - 368 c.

http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4043

4. Banosa (Konbinoea), B. . ®n3nko-xnuMmyeckne MeTobl aHannsa [OneKTPOoHHbIA pecypc] :
MpakTnkym / B. [1. Banosa (Konbinosa), J1. T. Abecanse. - M. : iagatenbcko-Toprosasi Koprnopaums
"Hawkos n K-", 2012. - 224 c.

http://znanium.com/bookread.php?book=430532

5. AHanuTtuyeckas xummus. Xpomatorpaguyeckme Metoabl aHannsa: Y4ebHoe nocobuve / A.W.
XebeHTses. - M.: HALL NHdpa-M; MH.: HoB. 3HaHue, 2013. - 206 c.

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

7.2. JlononHuTenbHasa nureparypa:

1. MpakTrkym no arpoxmmmu : y4eb. nocobue Ons cTyneHToB cpen. cnew. y4eb. 3aBeneHnii no cnew.
3102 "ArpoHomus" / 9. A. MypasuH, J1. B. Obyxosckas, J1. B. PomoauvHa ; nog pean. o.6.H., npod. 3.
A. MypasuHa .? Mocksa : KonocC, 2005 .? 287

2. [a3oxpomarorpagumyeckas noeHTMgukaums 3arpa3HeHnii Bo3ayxa, Boabl, No4Bbl 1 brocpes :
npakT. pyk. / HO. C. Opyros, V. I'. 3eHkeBny, A. A. PoauH .? 2-e nag., nepepab. n gon. ? Mockea :
BNHOM. 1ab. 3HaHwii : duamatnut, 2005 .? 752 c.

3. M'nybokoB KO.M. AHanntuyeckas Xumnst 1 oM3nKo-XnMm4yeckne Mmetoabl aHanunsa. B 21. M.: n3g-so
"Akapgemuns", 2010. - 352 c.

4. lOwvHr . IHcTpyMeHTanbHble MeTOObl XMM4eckoro aHanmsa. M.: Mup, 1989. - 608 c.

5. duaunko-xmmuyeckmne Metoabl nccnenosanuns noys./ nog ped. H.IM. 3vipuHa n O.C. Opnosa. M.:
MIY. 1980. - 381 c.

7.3. UHTEepHeT-pecypcChbl:
"eonornyeckas bubnunoteka Geokniga - http://www.geokniga.org/books/3179

MeTonnyeckoe nocobue ¢ noptana TOMCKOro NOANTEXHNYECKOro YHUBEPCUTETA -
http://portal.tpu.ru/departments/otdel/publish/catalog/2011/departments/ipr/metod/avtor/IPR_KorotkovaGin

CaitT kadgoeapbl 0bwwel xumMmmn 1 xpomatorpadomm Camapckoro rocynapcTBeHHOro yHMBepcuTeTa -
http://unc.samsu.ru/book3/index1.html

Cait y4ebHbIx MaTepuanos - http://nashaucheba.ru/
Cant XuMwik - http://www.xumuk.ru/bse/1805.html

AnekTpoHHas bubnuoteka BookFinder -
http://bookfi.org/g/%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%BE-%D1%85%D0%B8%D0%BC

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHune ancunnnunHel "MeToabl reoOXMMMUYECKOro onpoﬁosava n aHanmsa" npeannonaraet
ncnonb3oBaHme cnegywowero MmarepnanbHO-TEXHNYECKOIro obecneyeHuns:
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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.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNEeKTPOHHbIE BEPCUMUN KHUI U3AaTeNnbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT 4OCTYN K Hay4HOI, y4ebHON nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

MepeyeHb N3MepPUTENBHOMO 1 BCrIOMOraTenbHOro 0bopynoBaHusi, Heobxoanmoro B naboparopuu, raoe
npoBoasaTcs nabopatopHble 3aHATUS MO AucLMnIMHe "MeToabl re03Konorm4eckoro onpobosaHns un
aHannsa":

1) oHomepsbl Tuna "AHMOH-4111" ¢ KOMNNEKTOM UOH-CENEKTUBHBIX 3N1EKTPOLOB.
2) KongykTtometp tuna "AHNOH-4120".

3) CnektpodotomeTp Tmna "Ma3-5300BU".

4) POTO3NEKTPOKONOPUMETPDI.

5) MNMepemewmnsatowee yctporicteo Tuna "LOIP LS-120".

6) MarHuTHble Mewanku Tuna "M3-6100".

7) AHanusartop HedgoTtenponyktos AH-2

8) dnoopumeTp TMNa "dntoopart".

9) AHannzartop pTtyTh "tOnus".

10) Becbl aHanuTnyeckue n TexHn4eckue.

11) ONTNYECKNA IMUCCUOHHBIN CNEKTPOMETP C MHOYKTUBHO-CBSA3aHHOM nnaamoi ICP.
12) O6opynoBaHue 415 MUKPOBOTHOBOIO pasnoXeHus npoo.

13) NasoBbIt xpomatorpad Tnna GC-2014.

14) OnekTpoacnupartopbl.

15) MNepenBuxHas akoaHannTmyeckas nabopatopusi, oCHaleHHas rasoaHanna3atopamm n
obopynoBaHnem ons otéopa Npob NprMpoaHbIX 06HEKTOB (MOYBEHHbIE Bypbl, BaTOMETP U T.4.) 1 Ap.
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 022000.62 "Skonorns n Npupoaononb3oBaHne” n Npouno NoarotTosky [reoakonorus
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