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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 aucuunnnHa BkntodeHa B pasnen " 53.B.3 NpodgeccroHanbHbIin" 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
BO3LENCTBUS HA OKPYXaroLwyto cpely". 3HaHWNS, NOMyYEHHbIE B NPOLECCE ero U3y4YeHns, MoryT
noTpeboBaTbCsl TakXe ONsi NPOXOXAEHNS1 MPON3BOACTBEHHOM npakTuku 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 AUCLMMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
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 n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 1. BBepeHue.
Knaccugomkaums TecTupoBaHue

1. MEeTon0B aHanmaa. 6 1 2 0 0

Bbibop meTona.

Tema 2. OcobeHHoCTH
BO34yxa Kak obbekTa
2. |aHannsa. OT60op nNpob 6 2 2 0 0
aTtMocpepHoro
BO34yXxa.

Tema 3. Boga, kak
06bekT aHanuaa. OTbop
npob NPUPOLHbLIX 1 TeCcTUpOBaHue
3. CTOYHbIX BOL W 6 3 2 0 0
noaroToska K
onpeneneHuto.

Tema 4. Buonormnyeckue
00bekThbl aHanusa.
T mn
4. |OT00p Npob 6 3 0 0 0
pPacTUTENbHOCTU Y
TKaHen XNBOTHbIX.

TeCTUpPOBaHMe

Tema 5. OcobeHHOCTH
onpeneneHuns
3arps3HSIOWMX BELECTB TEeCTUpOBaHue
55 noyse. Ot60p n 6 4 2 0 0
MUHepanunsauusi npoo.

Tema 6.

ONEeKTPOXMMUYECKne oTyet

MeTo4bl onpeneneHns i KOHTPONbHas
o 3arps3HSIOWMX BEWEeCTB : o8 6 4 : paboTta

B obbekTax

oKpy>Xatolern cpeabl.

oTyet

Tema 7. CnekTpanbHble i KOHTPONbHas
7. MeTOoLbl aHann3a. 6 912 8 4 0 pabota

Tema 8.
8. [ Xpomatorpadgomnyeckue 6 13-14 4 4 0 oTHer

MEeTOoAbI.

Tema 9. MeToapl 1 oTyeT
9. |npnbopbl akcnpeccHoro| 6 15 2 0 0

aHanusa.

Tema 10. utorosas YCTHbIA ONpOoC
10. doopma KOHTpons 6 16 0 0 0

Tema . NITorosas 3ayet

doopma KOHTpons 6 0 0 0

Ntoro 28 12 0
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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.

Tema 2. Ocob6eHHOCTH BO3ayXxa Kak o6bekTa aHanusa. Ot6op npob atmocdepHOro Bospyxa.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OT160p Npob BO3ayXxa 1 aTMOCEPHBIX a3po3oseit. Bbibop onTuManbHbIX yCnosuid otbopa v
xpaHeHus npob. AnnapaTtypa ons otbopa npob atMocgepHoro Bodayxa. KOHCTPyKLMM NOBYLIEK.
Haunbonee xapakTepHble NOrpelwHocTy ctaanm otbopa npodb. Moarotoska npob K aHann3y.
N3BneyeHne n3 nosywku. KoHueHTpuposaHue npob. MpurotoBneHne ctaHAapTHbIX CMeceit
TOKCMYHbIX BewecTB. O630p METOA0B ONPefeneHns OCHOBHbIX 3arpsa3HnTeneli BoO3ayxa.

Tema 3. Bopa, kak 06bekT aHanu3a. OT6op NpPo6 NPUPOAHBIX U CTOYHBIX BOA U NOATOTOBKA K
onpeneneHuio.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

OcobeHHoCTV 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 KOHCepBMpoBaHMs NPob Npy onpeaeneHnn PasnmyHblX
napameTpoB. [ToHsATNE 0 NnpobonoaroToBke. AHanMTnyeckas oopma. YCcTpaHeHe MewwaroLwmx
BAUSHWA. MeToObl pa3fneneHns n KOHLEHTPUPOBAHMS: TEPMUYECKIME, SKCTPAKLNOHHbIE,
copbumoHHble. Bo3aMoxHble ownbkm ctaamm npobootbopa n npobonoarotoskn. O630p MeTon0B
Ka4eCTBEHHOr0 1 KONMYECTBEHHOIO ONpeneneHns BpeaHbIX BELWECTB B BOAE.

Tema 4. Buonornyeckme o6bekTbl aHanusa. OT6op Npo6 PacTUTENLHOCTU M TKaHEW XUBOTHbDIX.

Tema 5. Oco6eHHOCTM onpeneneHus 3arpAasHAIOLLUX BellecTB B nouBe. OT6op u
MUHepanusauus npo6.

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

OcobeHHocTM NoyB kak obbekTa aHannsa. Beibop kntoyesoi nnowanku. CpeaHsis n naboparopHas
Npobbl Ha BanoBbIVi aHANN3 OPraHNYeckoro BELWECTBA NOYBbl, HA aHann3 BoaHoM BbITsXkK 1 MK,
Ha BasioBblll aHaNN3 MUHEpPasbHbIX KOMMOHEHTOB MOYBbI, UX NPEeaCcTaBUTeNbHOCTb. PasnoxeHuve
NnoyB OJ15 aHanM3a BasioBOro cogepXaHus MMKpoanemMeHToB. [loarotoeka no4s ons onpeneneHns
NOOBMXHbIX (OOPM 3Nn1eMeHTOB. BoOHbIe BbITSXKN 1 aHanM3 BOAOPaCTBOPUMbIX KOMMOHEHTOB.
MeTtoabl n3sneveHnst 0OMeHHbIX KaTMOHOB. MPUrOTOBNEHME CONEBBIX BBITSXXEK U3 MOYB AN
onpeneneHnst 0OMeHHON KncnoTHocTn, obMeHHbIx Mg, Ca, NH4. OnpeneneHne BpeaHbIX BEWECTB
(mecTunOoB, TAXeNblX METANIOB) B OPraHNYeCKUX N KUCNIOTHbIX BbITSXKaX.

Tema 6. dnekTpoxMMuyeckme MeToabl onpeneneHus 3arpsi3HSOLLMX BELLEeCTB B 06bekTax
OKpyXaroLuen cpenbl.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):
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KoHnaoyktomeTpms. CywHoCTb MeToaa. TexHuka akcnepumeHTa, annaparypa. lNpumMepsbl
NCroNb30BaHUA NPAMON KOHOYKTOMETPUM B @aHanu3se npupoaHbIX U CTOYHbIX BOA,.
KoHaykToMeTpryeckoe TUTPOBaHUE: onpeneneHne ruapokapboHaTos, XIOpUa0B B BOAE M MOYBE.
MoTteHumnomeTpms. CywHocTb MeTona. KonnyectseHHble METOObl B NPSIMOA NOTEHLMOMETPUN.
MeToabl U3MepeHnst pasHoCTM NoTeHunanoB. MembpaHHble anekTpoabl, KO3PULIMEHT
CeneKkTMBHOCTM anekTpoaa. NoteHunomeTpryeckoe TMTpoBaHne. Cnocobbl HAXOXAEHNS TOYKN
9KBMBANIEHTHOCTU. [10TEHUMOMETPUS B MOHUTOPUHIE OKpyXatowen cpenbl. Metoabl
BonbTamnepomeTpun. Knaccuyeckas nonsgporpadous. lNpuHumn metoga. PTyTHbIN KanenbHbIn
9N1eKTPOL, ero xapakrepuctuku. NonspunsaumoHHas kpmeas. YpaeHeHne nbkosuyda. Metobl
KONMYECTBEHHOr0 onpeeneHns B nonsgporpadumn. YCoBepLweHCTBOBaHHbIE
BO/bTaMnepoMeTpuyeckme MetToabl: audodpepeHumnansHasa u gudpdgepeHumnanbHo-nMnynbcHas
nongporpadus. icnonb3oBaHe BONbTaMNepoMeTpun B aHanm3e TSXenblX MeTanios u
OpraHNYeckunx BelWwecTB. VIHBepCUOHHas BonbTamnepomeTpust. Paboyne anekTpoabl 1 TEXHUKa
akcnepumeHTa. lNpumeHeHue VIBA B aHannae no4s, Bo4 1 aTMOCGEPHbIX a3p0o30nen.
AmnepomeTpus. BOo3MOXHOCTM 1 OorpaHny4eHns metona. AMnepomMeTpmnyeckne oarinku.
KncnopogHbin ceHcop Knapka

npakTnyeckoe 3aHsitne (4 4aca(os)):

NabopaTtopHas paboTta: 3HAKOMCTBO C KOHAyKTOMETpuelh; MoTeHumnomeTpusi (onpenenexHve
PTOPVOOB B BOAE, HATPATOB B PACTEHNEBOAYECKOM NPOAYKLUM METOAOM NPSIMO NMOTEHLMOMETPUM
Uy onpeneneHune Weno4YHOCTN BoA, XNOPUA0B METOLOM MOTEHLMOMETPUYECKOrO TUTPOBAHUS)
KoHTponbHas paboTta no anekTpoXMMMYECcKM MeToAaM aHanuaa.

Tema 7. CnekTpanbHblie MeTOObl aHanu3a.
JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

CnexTpanbHble MeToabl aHannaa. Knaccudumkaums cnektpanbHbix Metogos. MonekynspHas
cnekTpockonus. OCHOBbI 3M1IEKTPOHHOW MONIEKYNSPHON CNEKTPOCKONUN B yNbTPpadoroneToBon 1
BUAMMON obnactu cnektpa. PoTtokonopmmeTpus. MornoweHne n3nyyeHns BEWECTBOM, XPOMOOPbI.
3akoH byrepa-/lambepTa-bepa. MonsipHblii KO3GULMEHT CBETOMNOINOLWEHNS, BbIGOP
aHanMTNYecKoi oopMbl, onpeneneHne npeaena obHapyxeHus. 3aKoH aAauTUBHOCTH
ceetonornoweHns. OCHOBHble aTanbl PoTOMETpPUYEeCKoro aHanmsa. lNpuHunnuanbHasa cxema
cnekTpanbHoro npmbopa. OnTMmnaaums oTOMETPUYECKOrO N3MepeHns. KonnyectBeHHble METObI
B pOTOMETPUU. Tpn YPOBHS TEXHUHYECKUX BO3MOXHOCTEN: CekTpogoToMeTpus,
gooTOKONOPUMETPUS, BU3yanbHasa dpotomeTtpus. MNprumepbl nCNonb3oBaHNSA POTOMETPUYECKOrO
MeToda B aHannse MeTansioB, HEMETanNoB, OpraHM4YecKnx BewWwecTs, CogepXalimxcs B Boge 1 rnoyse.
VK-cnekTpockonus kak Metof naeHtudukauum sewects. [Nprumepbl NCNOb30BaHNS
VK-cnekTpockonun B aHannse. AToMHas CnekTpoCKONunsl. OMUCCUOHHBIN CreKTpasnbHbIA aHanms.
doTtomeTpus nnameHn. MpoucxoxaeHne cnekTpos. MNpurotoBneHme npobbl. CTpykTypHas cxema
cnekTpanbHoro npmbopa. OcHoBHble BUAbI NOMex. KonuyecTBeHHbI aHanua. cnonb3oBaHune
3MWCCUOHHOr0 CNeKTPanbHOro aHannaa Ans onpeneneHns MeTannoB B 06 bekTax OKpyXatoLen
cpenbl. ATOMHO-abCcopOUMOHHBIV cnekTpanbHblil aHanna (AAC). CTpykTypHas cxema
aTOMHO-abcopbLMOHHOro cnekTpoMeTpa. lNnamMeHHble U HeENNaMeHHbIE aTOMU3ATOPbI, UCTOYHUKN
nanyyenus. lNomexm B AAC n metogpl nx yctpaHeHus. Vicnonb3osaHune AAC ons onpeneneHus
metannos. PnyopumeTtpus. MNMpuHumMn Mmetona n ero 0cobeHHoCT. MNprMepbl MCNONb30BaHUS.
CpaBHWTENbHBI 0630p CNeKTpanbHbIX METOLOB aHaNU3a.

npaktnyeckoe 3aHsitne (4 4aca(os)):

NabopatopHas paboTta: PoTokoNopuMETPUS (ONpeLeneHe xpoma B NPUPOLHO BOAE,
9KCTPAKLMOHHO-GOOTOMETPUYECKOE onpeneneHne Mmean; O630p Apyrux CnekTpanbHbIX METOA0B
(onpegneneHune pTyT METOO0M XONOLHOMO Napa; onpeneneHne HedTenpoaykToB MeToaamu
NK-cnekTpockonuu n NIOMUHECLIEHTHBIM METOAOM). KOHTpOnbHas paboTta no cnekTpanbHbIM
mMeToLam aHanunaa.

Tema 8. Xpomatorpadouyeckue meToabl.
JIeKLMOHHOe 3aHsiTne (4 4yaca(oB)):

KETPOHHBH
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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.

npaktnyeckoe 3aHsitne (4 4aca(os)):

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.

Tema 10. utorosasa coopma KOHTponsa

4.3 CTpyKTypa u coaepxaHue caMOCTOATENIbHOMN paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Paspnen Cemect Hepens | camocTosiTenbHon [TPyAo0eMKOCTb ;%%%:L';g:;gzgg
AucumnnuHel pcemecha pab6ortbl (B yacax) 260TbI
CTYAEHTOB P

Tema 1. BeeneHue.
Knaccundpmkauus noarotoBka K

1. 1 1
MEeTOLOB aHannaa. 6 TeCTUPOBAHUIO Tectmposarine
Bbibop meTona.
Tema 2. OcobeHHOCTH
BO3A4yxa kak obbekTa

noarotoeka K

2. |aHanmaa. OTbop npob 6 2 Tgélw? gsaimo 2 TecTupoBaHue
aTMoCcepHOro P
BO34yXa.
Tema 3. Bona, kak
06bekT aHanunsa. OTbop
Npob NPUPOAHbIX U noaroToBka K

3. CTOYHbIX BOO U 6 3 TECTUPOBAHNIO 2 Tectmposarne
noaroToBka K
onpeneneHunto.
Tema 4. buonornyeckune
06bekTbl aHanmaa.
OT60p NP6 CaMoCTOoATENbHOE

4,
PACTUTENbHOCTY 1 6 3  |M3yyeHue Tembl 4 1 TecTupoBaHue
TKaHen XNBOTHbIX.
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Buabl
N Paspen Cemectp Hepens | camocTtositenbHoM [TPyAoOEeMKOCTb| g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYOEHTOB
Tema 5. OcobeHHOCTH
onpeneneHns
3arpA3HSIOWMX BEWeCTB noaroToBka K
5. B noyse. OT60p U 6 4 TECTMPOBAHWIO 2 TecTiposaHie
MUHepanusaums npoob.
MoaroToBka K
KOHTPONbHOW 4 KOHTPO/bHAas
paboTe (nekumm paboTta
Tema 6. + nUTepaTypa)
OnekTpoXnMmnyeckue
6. [MeTonb! onpenene+us 5 5.8 Egggg;gz'&gm
3arpA3HSOWKMX BEWECTB
B 06 bekTax pabore u
OKpyXatowweit cpeabl. HanncaHwne 3 oT4yet
oTyeTa no
nabopaTopHoi
paboTe
MoaroToBka K
KOHTPO/bHOW 4 KOHTpONbHas
pabote (nekunmn paboTta
+ nuTeparypa)
Tema 7. CnekTpanbHble MOAroToBKa K |
7+ \wetoms aHanMga. 6 9-12 InaGoparopHoi
paboTe n
HanucaHune 3 oTyet
oTyeTa no
nabopaTopHoi
paboTe
MoaroToBka K
nabopaTopHOI
Tema 8. pabote un
8. |[Xpomartorpaduyeckume 6 13-14 [HanucaHue 3 oTyet
METOLbI. oTyeTa no
nabopaTopHOA
pabote
noaroToBka K
nabopaTtopHoi
Tema 9. MeToabl 1 pabote u
9. |npubopsbl aKkcnpeccHoro| 6 15 [HanucaHwve 2 oT4yer
aHanmaa. oTyeTa no
nabopaTtopHoi
paboTte
Tema 10. utorosas noAarotoBka K o
10. doopma KOHTpons 6 16 YCTHOMY onpocy 5 yCTHBIV ONpoC
Ntoro 32

5. O6pa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHblEe hopMbl 06yuYeHus

OcBoeHue kypca "MeToapbl FreoxmMmyeckoro onpoboBaHns 1 aHannsa" npegnonaraet
MCMNONb30BaHNe Kak TPaanUMOHHbBIX, Tak U MHHOBALMOHHbLIX 06pa3oBaTeNbHbIX TEXHONOMMIA.

KETPOHHBH
B_EPCHTET
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TpaaouunoHHble 06pasoBaTeNbHbIE TEXHONOTMM NoApPa3yMeBaloT UCMONb30BaHNE B y4eOHOM
npouecce Takmx MeTonoB paboT, Kak nekums, ceMuHap, nabopaTtopHble paboTbl 1 caMOCTOATENbHASNA
paboTa.

B csoto ovyepenb POpMUPOBaAHNE KOMMNETEHTHOCTHOIO Noaxona MoxXer ObITb peann3oBaHO B KypcCe
nocpeacTBOM UCMONb30BaHNA MHTEPAKTUBHbBIX OOPM 06y‘-IeHI/I$|, TakunX Kak, BblMOMHEHNE
yqe6Ho-mccnenosaTeanKmx na6opaTopr|x pa60T, MOHWUTOPWUHT BO3,EI,yLLIHOVI cpenbl C NoOMoLWbto
HGpG,EI,BI/I)KHOI?I 9KOaHannTU4yeckom na6opaTopM|/|. [ns noBblWeHNS Ka4ecTBa NOArOTOBKM AOonycK K
na60paToprlM pa60TaM OCYLLECTBJIAETCA Nocne TeCtTupoBaHnA No COOTBETCTBYOWEMY METOAY
aHannmaa n MeToauke onpeneneHns.

Y nenbHbliAi BEC 3aHSATUI, MPOBOAUMbIX B MHTEPAKTMBHbIX doOpMax 0by4eHuns, B paMkax kypca
"MeTobl reoxnuMmyeckoro onpoboBaHust 1 aHanmsa" coctaensieT okono 20% ayanToOPHbIX 3aHSTUIA.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue. Knaccudumkauus metonos aHanusa. Boeibop metopa.
TeCcTUpoBaHve , NPUMEpPHbIE BONPOCHI:

[MpuMmepbl TecToBbIX BONPOCOB: 1. MNpuHUMN aHanuaa - 310: A) cTparterms nony4eHns onTuManbHOM
KONMYeCTBEHHOM MHGDOPMaLIMK O COLEepXaHnM Be-LwecTsa B Npobe; b) cBONCTBO BewecTsa, unu
onpegensieMoe NM SBReHne, NCNoMb3yeMoe AN15 NONy4YeHUs aHanuTu4eckom nHgopmaunmn; 2. Kakomy
MeTody COOTBETCTBYET NPUBELEHHOE HUXE onucaHue: ?MeTo OCHOBaH Ha Cnoco6-HOCTK
CBODOOHbIX aTOMOB HEKOTOPbLIX 3IEMEHTOB CENEKTVMBHO MOrNowWaTth U3ny4yeHne onpeneneHHom ons
Kax,goro aneMeHTa AnunHbl BoNHbI? - A) doTokonopumetpus, b) Cnek-TpogpoTomeTpus, B)
NioMuHecLeHTHas cnekTpockonus, ') doTomeTpusa nnamenun, 1) ATomHo-abcopbumoHHas
cnekTpockonus, E) OMUccuoHHbIn cnekTpanbHbii aHanus, X) Macc-cnektpomeTtpus. B) onucanue
BCEX YC/IOBMWIA 1 onepaumii NpoBeaeHnst onpeaeneHnst KOHUEeHTpaumm Belle-cTea B 00bekTe
oKpy>xatolern cpeabl.

Tema 2. Oco6eHHOCTU Bo3AayXa Kak o6bekTa aHanu3a. OT6op Npo6 atMocchepHOro Bo3ayxa.
TecTnpoBaHune , npmMMepHbIe BOMPOCHI:

Mpumepbl TeCTOBbIX BONPOCcoB: 1. Kakme BelwecTBa NCnonb3ytoTcs B ka4ecTBe COpOeHTOB npu
apcobunoHHoM cnocobe otbopa npob? A) cunukarens, b) Boaa, B) akTuBHbIin yronb, M) BOOHbIE
pacTBopbl xeMocopbeHTOB, [1) op-raHnyeckne pactesoputenu, E) nopmctblie nonnMepHbie COPOEHTHI.
2. Kakune npubopbl, OCHOBaHHbIE HA M3MEPEHNM CKOPOCTU ra3oBOro NoToka, NCNonb3yoTCs ans
onpeneneHns CKopocTn acnupaunmn Bo3ayxa 4epea nornotTutenbHoe ycTponcteo? A) peometp, bB)
BONOMETP, B) potaumnoHHbln Hacoc, IN) annapat Cokcneta, [1) rasosbivi cyeTynk, E) potametp.

Tema 3. Bopa, kak 06bekT aHanusa. OT60p Npo6 NPUPOLHbBIX M CTOYHbIX BOA, M NOArOTOBKA K
onpeneneHuio.

TecTnpoBaHue , npmMMepHbIie BOMpoOChl:

Mpumepbl TecToBbIX Bonpocos: 1. Kakme npobooTbopHble ycTpoicTBa obecneynsatot otbop npob
NPMPOLHbIX BOA TaK, YTO KOHTAKT OTOMpPaemMor Npobbl BOAbl C aTMOCHEPHBLIM BO34YXOM OTCYTCTBYET?
A) bytbinka Maiiepa; B) Benpo; B) batomeTp; I') CteknsiHHas 6yTbinb. 2. MeTon pasneneHus u
KOHLLEHTPUPOBAaHUS BELECTB, OCHOBaHHbIA Ha pacnpeneneHnn KOMno-HEHTOB MeX Ay ABYMS
HecMelurBaKWuMncs hasamu, HasbiBaeTcsa ? a) pekTudrkaumen b) skctpakumen ¢) guctTunnauunen
d) cybnnmaumein 3. Metoq pasgoeneHns, naeHTUKaLumm 1 BolaeNeHns BeWecTs, OCHOBAHHbIN Ha
pasnmynn Ux NOBeLEeHNs B CUCTEME OBYX HECMEeWMBaWMNXCA dpas ? NoABUXHOW 1 HENOABMXHOWR,
HasblBaeT-cs ? a) xpomatorpacous b) auctunnsums c) cybnumaums d) pektucpmrkaums

Tema 4. Buonoruyeckue o6bekTbl aHanusa. OT6op NPo6 pacTUTENbHOCTU U TKaHEN XUBOTHbIX.
TECTUPOBAHWE , NPUMEPHbIE BONPOChI:

MpumMepbl TecToBbix BONpocos: 1. OaoHMM 13 cnocoboB domkcaumm pacTMTeNbHOIrO Matepvana
asnseTcs nnocpunmnsaums. 31o: A) obpaboTka opraHnyeckmmm pactsoputensmm, b) octopoxHoe
BbicywunsaHue npu 600C, B) BbicywmBaHue nytem BO3roHKW, [') 3amopaxveaHve 00 aHannaa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 2172714 5AE
CrtpaHnua 10 n3 15. 111 YHI:I

S OEMALIGH



Mporpamma omcumnnnmHel "MeToabl FeoxmMmyeckoro onpoboBaHns 1 aHannsa"; 022000.62 3konorvs 1 NPUPOAONONbL30BaHNE;
3aMecTuTenNb OvpekTopa no obpasoBarenbHoi aesatenbHocTn Akoenesa O.I.

Tema 5. Oco6eHHOCTM onpeneneHus 3arpasHAIOLLUX BelecTB B nouBe. OT6op u
MUHepanusauus npo6.

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

[MpumMepbl TecToBbIX Bonpocos: 1. Kakor Bua aHannsa no4ve A) Banosbliil unn b) BewecTBeHHbIN
MCNONb3yeTCs A5 OLUEHKN CTEMEHN ONACHOCTY 3arpsa3HeHms noys? 2. OnpeneneHne Kakmx
rnokasaTenen n3 4yncna npuBeneHHbIX HUXE NPON3BOLAT U3 CBEXEN He BbICYWEHHOM MOYBbI: A)
copepxaHue OByxBaneHTHOro xeneaa, b) pH, B) Banosoe conepxaHue canHua, M)
rMOponMTUYecKas KUCNOTHOCTb, 4) CoAepXaHue rymyca, e) conepxaHve xXnopuaos.

Tema 6. dnekTpoXxMMUYecKme MeToabl onpenenieHus 3arpsi3HALLMX BELLECTB B 06 bekTax
oKpyXaroLen cpeabl.

KOHTpOnbHas paboTa , NpUMepHbIe BOMPOCHI:

Mpumep 6uneta ons KOHTPONbHOW PaboTbl MO ANEKTPOXUMUYECKMM METOAAM aHaNM3a:
1.Monsporpadoms n ee BO3MOXHOCTM B aHaNM3e 06 bEKTOB OKpyXatowen cpelbl. KonmyecTBeHHble
MeToAbl B nonsporpacum 2. Mpu nonsporpacunyeckom aHanmae npobbl BOAbI, coAepXallel
coenvHeHve A, BOCCTaHaBnuBarwLleecs ¢ noTpebneHnem ogHOro anekTpoHa, Habnaancs
npenenbHbI Andy3noHHbIi Tok 3,10 MKA. MNepuof kanaHms PTYTHOrO KanenbHOro anekTpoaa
paBeH 3,53c, Macca BblTeKaHns pTyTu coctasnset 1,26 mr/c, KoadbpuumneHT andyasmnm BelecTsa
paseH 1,2*10-5 cm/c. PaccuntaniTte KoOHLUEHTpaumio onpenensemoro sewectsa A. Paccuntante
MakCuMarnbHbIA NONSporpagomMyecknii ToK, eClv Nepuos KanaHusa kanunnapa naMeHnTcsa go 6c¢. 3.
[MoTeHuman CTEKNAHHOro an1ekTpoAa OTHOCUTENbHO NOAXOAAWEr0O 3NeKTpoaa CpaBHEHNS B
3aBVCUMOCTM OT YCNOBUIA nNpuHuMaeTt 3HadveHns: H+ Na+ E,B 10-10 10-6 -0,572 10-10 10-7 -0,588
10-12 10-4 -0,472 KakoB KO3OPULMEHT CENEKTUBHOCTM 3TOr0 3N1EKTPoaa, eCNu Apyrmx MOHOB B
pacTBope HeT?

OTYET , MPUMEPHbIE BOMPOCHI:

Bonpockl ons camonpoBepky npy NOAroToBKE K nabopaTtopHbiM paboTam no KOHKPETHOMY MeToay
aHanuaa: 1. K kakon rpynne aHanntu4ecknx MeTonoB NpuHaanexunT paccmatpmeaemblin Meton? 2.
CywHocTtb MeToaa aHanuaa 3. OCHOBHOWM 3aKOH (MK SMMMPUYECKOE YPaBHEHUE), Nexallmii B OCHOBE
meToda 4. Kakon nsmepsiemMblii napameTp SBASeTCS xapakTepucTnkon npupodbl sewectea 5. Kakow
N3MepsieMbii napameTp SBNSEeTCA XxapakTepucTUKon KonmyecTea (Mnm KOHUEHTpaLumm) BewecTsa 6.
Yem onpenensieTcs CENeKTMBHOCTb AaHHOro Metonda? 7. bnok-cxema npmbopa 8. Stanbl aHannsa. 9.
Kakue eule sarpsasHsiowme BewecTsa Unmn nokasareny ka4ecrsa okpyxatowen cpeibl MOXHO
onpenenaTb 3TUM MeToaoM? 1o Nony4eHHbIM SKCNepUMEHTalNbHbIM pe3ynbTaTtaM CTyoeHT
ohopMANsIeT OTHET, KOTOPbIA OOMXEH BKAYaTh: 1. CyWHOCTb METOAA M METOAMKM onpeaeneHuns; 2.
X04 onpeneneHns; 3. NoNy4yeHHble aKCNepUMEHTaNbHble pe3ybTaThl B TabNMYHOM ChopMe; 4.
rpagyvmpoBOYHbIe rpadovkn, KpMBble TUTPOBAHUSA N Ap. MaTepuan B rpadomyeckon popme (npu
HeobxoamMMocTH); 5. pacyeT KOHLEHTPALMN 3arpsa3HAIoWMNX BEWECTB B 06 bekTax OKpyxXarowei cpeabl
C yKasaHueM MorpewHocTy onpeaeneHns; 6. Bbiso.

Tema 7. CnekTpanbHbie MeToAbl aHanu3a.
KOHTpONbHas paboTa , NpUMepHbIE BOMPOCHI:

Mpumep 6uneta ons KOHTPONbHOW PaboTbl MO CNeKTpanbHbIM MeToAaM aHanmaa: 1.
ATOMHO-abcopbUMOHHBI MeToA. 2. [Ina onpeaeneHns xenesa B BOAE KONOPUMETPUYECKMM METOAOM
B IBE MepHble Konbbl eMkocTbo 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 M1 UCMLITYEMOro
pacteopa. lNocne nobaeneHns COOTBETCTBYIOWMNX PEAKTMBOB Dbl ONpeneneHbl ONTuyeckme
NNOTHOCTK PacTBOPOB Ha dooToanekTpokonopumetpe: A1 = 0,33; A2 = 0,63; Ax = 0,51. Boiuncnutb
cogepXxaHue xenesa B aHanM3npyemom Boae B Mr/n.

OT4YeT , MPUMEPHbIE BONPOCHI:
TpeboBaHus Takne xe, 4To 1 B rpadpe "OTyeT" No aNeKTPOXMMNYECKMM METOLAM.
Tema 8. Xpomarorpadouyeckme metoabl.

OT4YeT , MPUMEpPHbIE BONPOCHI:

TpeboBaHus Takue xe, 4To 1 B rpadpe "OT4eT" N0 3NEKTPOXMMNYECKUM METOdaM.
Tema 9. MeToabl M NpUGOPLI 3KCNPECCHOro aHanu3a.

OT4YeT , MPUMEPHbIE BONPOCHI:

TpeboBaHus Takme xe, 4To 1 B rpadpe "OTyeT" No aNeKTPOXMMNYECKM METOLAM.
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Tema 10. utorosasa cpopma KOHTpons

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

YCTHbIN onpoc Ha 3a4eTe. [1puMepHble BOMPOCHI NPYBEAEHbI HUXE.
Tema . UToroeasi popma KOHTpons

MpvMepHble BOMPOCHI K 3a4eTy:
MpvMepbl BOMPOCOB K 3a4eTy:

1. AcnmpaumnoHHblii 0T6op Npob Bo3ayxa. OnTuManbHbIn 06beM Npobbl. MNepeBon K HOpManbHbIM
YCNOBUSM.

2. KonmyecTtBeHHble 3aKOHbI MOMNOWEHNS 3NEKTPOMArHUTHOMO U3NYYeHNs.
3. OcHoBbl KOHOYyKTOMETpUM. Mcnonb3oBaHue ee B aHanm3e 06 bEKTOB OKPYyXalolein cpeapl.
4. [leTeKTopbl B XXMAOKOCTHOM 1 ra3oBoi XxpomaTorpacum.

7.1. OcHoBHas nuTeparypa:
AHanutnyeckas xumus, KH. 2. Pru3nko-xmMmnyeckne metonbl aHanmaa, , 2004r.

2. Omutpenko B.I., CoTtHnkosa E.B., YepHsaes A. B. Skonornyecknii MOHUTOPUHT TEXHOCKEPDI,
M3patenbcteo "/laHb".- 2014 - 368c.

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

3. Banosa (Konbinoea), B. . ®n3nko-xnMmyeckne MetToabl aHannsa [OnekTPOoHHbIR pecypc] :
Mpaktukym / B. . Banosa (Konbinosa), /1. T. Abecanse. - M. : ispatenbcko-Toprosas Kopnopauus
"Nawkos n K-", 2012. - 224 c. // http://znanium.com/catalog.php?bookinfo=430532

4. AHanntuyeckas xmmus. Xpomatorpaguyieckme Mmetoabl aHanmnsa: YuebHoe nocobue / A.W.
XebeHTses. - M.: HALL NHdppa-M; MH.: Hos. 3HaHue, 2013. - 206 c. //
http://znanium.com/catalog.php?bookinfo=399829

7.2. JlononHuTenbHasa nuteparypa:

1. MpakTnkym no arpoxmmmu : y4eb. nocobue ans cTynoeHToB cpen. cneu. y4eb. 3aBeneHuii no cnew.
3102 "ArpoHomus" / 9. A. MypasuH, J1. B. Obyxosckas, J1. B. PomoaunHa ; nog pea. 4.6.H., npodp. 3.
A. MypasuHa .? Mocksa : KonocC, 2005 .? 287

2. [a3oxpomarorpagmyeckas naeHTMgukaums sarpsa3HeHnii Bo3ayxa, Boabl, No4Bbl 1 brocpen :
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. Mny6okoB KO.M. AHanntuyeckas xmumMms n onsnko-xmMmmyeckne metoapl aHanmaa. B 21. M.: nag-so
"Akagemuns”, 2010. - 352c.

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

5. dunsnko-xmmnyeckne metodbl nccnegosanus noys./ nod ped. H.I'. 3vipuHa n [0.C. Opnosa. M.:
MIY. 1980. - 381 c.

7.3. UHTepHeT-pecypcChbl:
"eonornyeckas 6ubnmoteka Geokniga - http://www.geokniga.org/books/3179

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

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

Cait yuebHbIx MaTepuanos - http://nashaucheba.ru/
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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. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHue ancumnnnHbl "MeToabl reoxMmmn4eckoro onpoboeaHms 1 aHannaa" npegnonaraet
MCNONb30BaHNE Cneayowero MatepmanbHO-TEXHNYECKOro obecnevyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayantopus
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanvu3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KoMnnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONMHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 BOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTMeoniiHas ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEpHOE 060pYyn0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbloTepHbIli knace, npeacrasnstowmii coboi paboyee MecTo npenogasatens U He MeHee 15
paboymx MECT CTyAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NMLLEH3NOHHOE NporpamMmmMHoe obecneyeHne. Kaxabiii KOMMbIOTEP MMEET WNPOKOMONOCHBIA OOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbI K KOPNOPATMBHOW KOMMbIOTEPHON ceTn KDY n
HaxogATcsa B €eAMHOM JOMEHe.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-bMbNMoTeYHol cnucteme MaparenncTea "/laHb" , OCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. 9b6C Mapatenbctea "[laHb" BKNtoYaeT B cebst 3NeKTPOHHbIE BEPCUMUN KHUT N34aTenbcTBa
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BepCUmn
nepuoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAY4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmMarbHOMy KONMMYECTBY NMPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX N CMEXHbIX NPaB.

[MepeyeHb N3MepUTENbHOro 1 BCoMoratenbHoro 0bopynoBaHust, Heobxoommoro B naboparopuu, roe
npoBoastTcs nabopaTopHble 3aHATUS MO aucuunnmHe "MeToabl reo3Konornieckoro onpobosaHms u
aHannsa":

1) MoHomepsbl Tvna "AHMOH-4111" ¢ KOMNNEKTOM MOH-CENEKTUBHbIX 3N1EKTPOAOB.
2) Kongyktometp tmvna "AHNOH-4120".

3) CnekTpodotomeTp Tmna "M3-5300BU".

4) POTO3NEKTPOKONIOPUMETPBDI.

5) MNMepemewmsatowee yctporncteo Tuna "LOIP LS-120".

6) MarHuTHble Mewanku Tuna "M3-6100".

7) AHanusartop Hedotenponyktos AH-2

8) ®nioopumeTp TMna "dnroopart".

9) AHanmsarop ptytu "KOnua".

10) Becbl aHanuTnyeckue n TexHn4eckume.
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11) ONTUYECKUA SMUCCUOHHbIV CNEKTPOMETP C MHIOYKTUBHO-CBSA3aHHOM nnaamon ICP.
12) O6opynoBaHue ons MUKPOBOMHOBOIO pasnoXxeHus npoo.

13) Maso.bIt xpomatorpad Tnna GC-2014.

14) OnekTpoacnupartopbl.

15) MNepenBuxHas akoaHannTmyeckas naboparopusi, OCHaleHHas rasoaHann3aTtopamu n
obopynoBaHvnem onsg otéopa Npob NprMpoaHbIX 06BEKTOB (MOYBEHHbIE Bypbl, BaTOMETP 1 T.4.) 1 Ap.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO n y4ebHbIM nnaHoM no
HanpasneHnto 022000.62 "Skonorns n NpupoLononb3oBaHne” N NPOUI NOAroTOBKN
Mpupogononb3oBaHue .
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ABTOpP(bI):

Akosnesa O.[.

"o 201 r.
PeueH3eHT(bl):
Nateinosa B.3.

"o 201 r.
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