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1. Hesap 1 ni1aHUpyeMble pe3yJIbTaThl 0CBOCHUS 1M CHHMIIIMHbBI

[lenpr0 OCBOCHUS TUCIUTIIMHEI SBJISAETCS (HOPMUPOBAHHUE CIICTYIONTUX KOMIIETEHITMN:

OIIK-1 Cmocoben nmns perieHusi MpodecCHOHANBHBIX 3a7ad HCIOIh30BaTh OCHOBHBIE
3aKOHOMEPHOCTH B O0JaCTH MaTeMaTUKH, (U3UKH, XUMUH, HAyK O 3emiie, OWOJOTHH U
9KOJIOTHH, TIPOTHO3UPOBATH MOCIIEACTBHUS CBOCH MPO(ECCUOHATBLHOM NesTeIbHOCTH;

IIK-3 CnocobeH mnpoBOAWTH TOATOTOBHUTEIBHBIN, IOJEBOM M KaMepajabHBIM 3Tarlbl
arpOXUMHUYECKOTO 0OCIICIOBAHHUS.

I[IK-4  Cmocoben  pemaTrhb  Hay4YHO-HCCJIEAOBATEIbCKHME  3aJadyd B 00JacTH
npo(eCCHOHANLHOM  JIEATENIBHOCTH TOJ] PYKOBOJICTBOM CIICMATKMCTa 0oJiee BBICOKOM
KBATH(UKAIIHH.

PesynbraramMu OCBOEHUSI AUCIHUIUIMHBI SBISIOTCS CIASAYIOIIME WHIUKATOPHI TOCTHUKEHUS
KOMIIETECHIINH:

NOIIK-1.2 AprymeHTUpYyeT UCIOJIb30BAaHUE METOJ0B €CTECTBCHHBIX HAYK JJIsi PEIICHUS
3a/1a4 Ipo(hecCHOHATILHOMN ACATEIPHOCTH

NIIK-3.2 BpiOupaeT METOAUKH MPOBEACHHUS arpOXMMHUYECKOro OOCIEAOBaHUS MOYB
JEMOHCTPHUPYET HABBIKU UX Ja0OPAaTOPHOTO UCCIICOBAHMUS

UIIK-4.1 Bnanmeer 3HaHMSMH OCHOB TEOpHH (DOPMHUPOBAHHS IMOYB M COBPEMEHHBIMH
METOJaMH HMX HCCJICAOBAHMS; COCTABISICT 0030p IO 3aJaHHOH TeMaTHKE C HCIOJIb30BAaHUEM
OTCUCCTBCHHBIX H 3apyOCKHBIX ITyOIUKAIIAN

2. 3aga4umn 0CBOCHHUSA JUCHMILINHEI

— Hay4uuthcst aHaTM3UPOBATh MCIIOJI30BAHUE METOJIOB €CTCCTBCHHBIX HAYK IS PEIICHUS
3aj1a4 OLEHKU XUMHYECKOTO COCTOSIHUS TIOYB.

— Hayuutbcst BbIOMpaTh W TPUMEHSATH METOAHMKH J1a0OpaTOPHOTO UCCIICOBAHHUS
XUMHYECKHX, (PU3UKO-XUMUYECKUX CBOMCTB MOYB.

— OCBOHUTH ¥ HAYIUTHCS IPUMEHSATH COBPEMEHHBIC METOIbI UCCIICIOBAHUS TIOYB.

3. MecTo TUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Huctunnuaa otHOcUTCs K biioky 1 «/lucuuminael (MOTyIn)».

JlucuumiuHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa3oBaTeIbHON IPOrPaMMBI.

4. Cemectp(bl) ocBOeHMs U GopMa(bl) NPOMEKYTOUHON ATTECTANMH MO TUCHMUILINHE

[IIecToi cemecTp, JK3aMeH.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiIsA OCBOCHHUA JUCHUIIJINHBI

JUis  yCHEeIIHOrOo OCBOCHMsI JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 10
mucruminHaMm: «Xumusy, «llouBoBenenue», «OCHOBBI XMMUYECKOTO aHAU3a MOYBY», «XUMUS
oYB», «JIabOpaTOpHBINA NPAKTUKYM 10 XUMHH MTOYBY.

6. SI3bIk peanu3zanumn

Pycckuii.

7. O0beM QTUCHUILINHBI

OO61mast Tpy10€MKOCTh TUCIUIUTHHBI cOCTaBisieT 3 3.e., 108 yacoB, U3 KOTOPBIX:
-nexmun: 10 4.

-ceMHHap: 26 u.

O6beM caMOoCTOATENbHON padOThI CTY/IEHTA OIpeAeNieH YIeOHbIM IJIaHOM.



8. Conep:xanue TMCHUILUINHBL, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. Beenenue. Llenn u 3amaun nucuMiuiviHbl. Poilb pycCKUMX YYEHBIX B Pa3BUTHH
MCCIICIOBAHUH 10 U3YYEHUIO XUMUYECKUX CBOKCTB IOYB.

[Tonoxxenune kypca «XUMHYECKHH aHAU3 TMOYB» B CHUCTEME TUCIUIUIMH, U3YYaroIIUX
XUMHUIO [10YB, LENH U 3a1a4u Kypca. Poib pycckux yuensix [1.A. Kocteiuesa, I1.C. KoccoBuua,
K.K. I'eapoiinia B pa3BUTHHM WCCIICAOBAHHMM 10 M3YYEHUIO XMMHUYECKHUX CBOWCTB MOYB. PaboThI
N.B. Tropuna, 1.H. Autunosa - Kaparaesa, H.I1. Peme3osa, M.M. KonoHoBo}i.

Tema 2. [loHsATHE O XUMUUYECKOM COCTOSIHUU TIOYB.

Cucrema mnokazatesneldl XMMHMUYECKOIO COCTOSIHMS mo4B. HoMeHknaTypa, €IuHUIBI
u3MepeHus, cuMBoIIbL. [lokazarenan CBOMCTB, MMOKa3aTeIl HAIPaBJICHUS U CKOPOCTU MOYBEHHBIX
npoueccoB. VHTEHCHBHbIE M HDKCTEHCUBHBIE IOKa3aTeau. YacTHbIE CHUCTEMBI I10Ka3aTelIeH.
YpoBHU NoKa3aTesned XUMHUYECKOTO COCTOSIHHS TT0YB.

Tema 3. Knaccudpukanust METOI0B UCCIICAOBAHUS TTOYB.

Knaccuueckue XUMHYECKHE METO/IBI. KonunuectBeHnusie XUMHUYECKHE
(rpaBUMETpUYECKHE, TUTPUMETPUUYECKUE, KOMIUIEKCOHOMETPUUECKHE) METO/Abl HCCIIETOBaHUS
nouB. MHcTpyMeHTanbHblEe (CHEKTpalbHBbIC, SJIEKTPOXUMHYECKHE) METOJAbl aHaliu3a W HX
Ha3HaueHue. MeTpoJoruueckrue napaMeTpbl aHaIUTHUUYECKUX METOJIOB (4yBCTBUTEIBHOCTD,
MPaBUIBHOCTh, CXOJUMOCTh, BOCIIPOU3BOAUMOCTD, TOUHOCTb, IPOU3BOIUTEIILHOCTD ).

Tema 4. [louBa kak 00BEKT XUMUYECKOTO aHAJIN3A.

HepactBopumocts 1po6 mous. [IpucyrcTBue opranuyeckux BemecTB. CI0XKHOCTh
DIIEMEHTHOTO XMMHYECKOro cocTaBa. Pa3zHooOpasume QopM COCOMHEHUH  3JIEMEHTOB.
Pa3HokauecTBeHHOCT, cocTaBa IMO4YB. HeMmocTOSHCTBO cocTaBa TOYB BO  BpPEMEHHU.
[TonmuaucnepcHocTh MouBkl. [IpocTpaHCTBEHHAs] HEOJIHOPOAHOCTh XMMHUECKOTO COCTaBa IOYB.
[IpencraBuTenbHOCTh Tpo0. MeTonuka B3sTUS cpeaHeil u mabopartopHod mpob. CrocoObl
BBIPQXEHUSI PE3yJbTaTOB aHainu3a. [Mrpockonuyeckas Bjara M IepepacueT pe3ysbTaToB
aHaJIM3a Ha Cyxyro nousy. [loTeps mpu mpokanvBaHUU U IEpepacueT pe3yabTaTOB aHAIM3a Ha
IPOKAJICHHYIO MT0YBY. BhIUNCIIEHNS B XUMUYECKOM aHAJIN3€ M10YB.

Tema 5. MeTo/1bl BaJIOBOTO aHAIM3a OPraHNYECKOM YaCTH MTOYB.

VYrnepoa B mouBax M 0030p METO/IOB ONPEENICHUs] OpraHMYecKoro yriepojaa. MeTossl,
OCHOBaHHbIE Ha OTTOHKE IMOKCHJA yriaepoaa. I'paBumerpuueckue Meroasl (Meron I'ycraBcoHa,
metoq Knonmna-CabanuHa). ["a3oBomtoMomerpudeckue MeToabl. TUTPUMETPUYECKUE METOBI.

KocBeHHbIE METO/IBI ONIpEAEIEHUS] OPrAaHUUYECKOTO yriiepoja B mousax. Merox TropuHa B
monupuxamuu CumakoBa. @oromerpudeckuii Bapuant OpioBa - ['punHziens. A30T B ouBax u
MeToAbl ero omnpezeneHus. OmnpeneneHue coaep)kaHust obOuero azora MetogoM Kbembaams.
doromMeTpudyecKue METOAbl ompenenaeHus asora. OmnpezeneHue cojiep’kaHus OOIIero as3ora
metonoM Moansbayspa. OnHOBpeMEHHOE ompeesieHre O0IIero coaep KaHus yriaeposia 1 a3oTa
B nouBax 1o metony K.E. I'nu30ypr. OtHomenue C:N.

Tema 6. IlokazaTenu 1 METOIbI OIIPEIETICHUS DJIEMEHTHOIO COCTaBa MUHEPAJIBHOM 4acTH
MouB (BaJIOBOI aHAIN3).

OmnpenensieMble 3JIEMEHTHI U CIIOCOOBI BBIPa)KEHUS PE3YJIbTaTOB BaJOBOTO aHAIN3a MOYB.
3HaueHue BaJOBOIO aHallM3a MPU M3YyUYEHUU TeHe3uca IMOYB, IPOILECCOB MOYBOOOpa3oBaHUs, a
TaKXke Ui OLEHKH IUI0AOpOoAMs ToYB. BanoBoil aHanmu3, ero yCKOpeHHbIE MOAU(DUKAIUH.
CrniocoObl paznokeHusi mouB PasnokeHre mouB KucioTamu. PasnoskeHue MouyB CIUIABIICHUEM.
Pa3znoxenne mous crnekaHueM. MeToapl aHanM3a NMPOAYKTOB pa3IoKEHUs IMO4YB. MeTonasl u
MIPUHIIMIIBI OTIpe/IeTICHHs] KPEMHUS, XKelle3a, allOMUHUS, TUTaHa, MapraHia, gocdopa, KaabIus U
Maraus. Pa3no)keHre nouyB IUIaBUKOBOW KMCIIOTOM M ONIPEJEIIEHNE KAl U HaTpHsL.

Tema 7. [loTeHIHOMETpHUYECKHE METO/IbI OTIPEAETCHUS U UX MCIOIb30BaHUE B NMPAKTUKE
XUMHYECKOI0 aHaJIN3a M10YB.

[IpyHIMI TOTEHIMOMETPUYECKOTO MeToAa. 3HaueHHEe U 00JIacTh MPUMEHEHHS IS
uccienoBanusi nous. IloreHunan mHaukaropHoro anektpoaa J.J[.C. menu M NpUHIMNBL €€
U3MepeHus.  DNeKTponbl, MpUMEHSeMble B  MOTEHUMOMETpUU.  Anmaparypa  Ais
NOTEHIIMOMETpHYecKoro axanusa. Ilopsmok paboTel Ha HOHOMeTpax. Peaknusi MOYBEHHBIX



BBITSDKEK M CyCIeH3Wil U ee omnpenencHue. M3mepenue pH BOOHBIX CYCIIEH3UH M BOIHBIX
BBITSDKEK M3 1nouB. M3mepenue pH coneBoil BeITsDKKH. M3Mepenue pH B MOUYBEHHBIX MacTax U
HEIOCPEACTBEHHO B MouBe. OKHUCIUTENIbHO-BOCCTAHOBUTENIBHBIM MOTEHLIMAT U METOJbl €ro
U3MEpEeHHsT B INouBaxX. 3aBUcUMOCTh BeauuuH OBIl or Tuna mno4YBel W YCIOBUH HX
dbopmupoBanus. Dnektponasl ans usmepenus OBIIL. Jlaboparopueie uamepenuss OBII mous.
ITonesbie u3mepenns OBII nmous.

Tema 8. doToMeTpuueckoe M3yuyEeHHE COCTaBa U CBOWCTB MOYBEHHBIX KOMIIOHEHTOB.
Hcnonb3oBanue a71cOpOLIMOHHOMN CHEKTPO(HOTOMETPUH. Teopernueckue OCHOBBI
cnekrpodoromerpun. BzaumopeiictBue cBera M BemiecTBa. [IOHATHE «CHEKTP MOTJIOMICHHS.
KonuuecTBeHHbIE 3aKOHOMEPHOCTH IOTJIONIEHUSI CBETa BelecTBOoM. 3akoH byrepa-JlamOepra-
Bepa. Momspubiii ko3 duumeHT morameHus U mpenen  OOHApYKEHHS — BEIIECTBA.
KonuuecTBeHHBIN aHAJIW3 OKPAIIEHHOTO KOMITOHeHTa. OMmHUOKU IpU CHEKTPOHOTOMETPHUUECKUX
u3Mepenusix.  CrocoObl  KOJMMYECTBEHHOTO  aHanu3a.  Amnmaparypa.  CBeTOQHIBTpEI,
MOHOXpOMATOpbl, KIOBEThl. BH3yallbHblE METOAbl H3MEPEHHMS] WHTEHCUBHOCTH OKPACKHU.
CrekTpoOoTOMETPUYECKUE METOABI ONpeseiieHuss oOmiero coaepkanusi gocdopa, xenesa H
OpPraHUYECKOT0 yriepoja B MOYBaX M HEKOTOPBIX MOABHMKHBIX ()OPM COEIUHEHUMN SJIEMEHTOB.
[Tox6op xroBeT U cBeTOGUIBTPOB. [IpUrOTOBIIEHNE CTAHIAPTHBIX M 3TAJTOHHBIX PACTBOPOB. X0
aHamza Ha ®OOK wu KOK-2. daktoppl, BIUSIIONIME HAa BOCIPOU3BOAMMOCTb aHaIU3a.
[Toctpoenue rpadurka kaInOpoBOUHON KpUBOW. MeTobl pacyeTa.

Tema 9. ATOMHO-3MHCCHOHHAsI CIEKTPOPOTOMETpHUS, HA3HAYEHHE U BO3MOXKHOCTHU
METO/Ia B IOYBEHHBIX HCCIIET0BAHUSX.

ATOMHO-OMHCCHOHHAS CHEKTPO(OTOMETpHsI C BO3OYKIEHHUEM B AIIEKTPUUYECKON JIyre
IIOCTOSIHHOTO TOKa WJIM B 3JEKTPUUYECKOM HCKpPOBOM paspsae. HasHaueHue u BO3MOXKHOCTH
MeToaa. OCHOBBI TEOPUM 3MUCCHOHHOIO CHEKTPalbHOro aHaiu3a. [IpoucxoxaeHue CreKTpoB.
MHTEHCUBHOCTh CHEKTpaibHBIX JUHUM. McTouHmkn Bo30yxiaeHuss aromoB. Ilnams. Jlyrosbie
paspaasl MexAy 3aekTponamu. O6JacTH MPUMEHEHHs Pa3TUYHBIX MCTOYHHKOB BO30YXKICHMS.
CrnexTpanbHble TPUOOPHI JIJIs1 SMUCCHOHHOTO CIIEKTPAIbHOTO aHanu3a. [IpuHnunuanbHas cxema
CHEKTpalbHOro mnpubopa. YcTpoicTBO M THN crHekTporpadoB. OCHOBHbIE XapaKTEPUCTUKU
CHEeKTpaJibHOTO  mpubopa. Perucrpauust CHekTpoB U ONpeAeeHue HHTEHCUBHOCTHU
CHeKTpanbHbIX JUHUH. dDoTorpadguueckuii M (GOTOIIEKTPUUYECKUNH METOABI PErHCTPaALUU
WHTEHCUBHOCTH CIIEKTPAJIBHBIX JIMHUN. KaueCTBEHHBIM U MOJIYKOJIMYECTBEHHBIN CIIEKTPAIbHBIN
aHann3. OCHOBHBIE IIOJIOKEHUS KOJMYECTBEHHOI'O CIEKTPAJIBbHOIO aHanu3a. MeTton Tpex
ATAJIOHOB. DTAJOHBI JUIsl CIIEKTPAIbHOTO aHAJIN3A.

Tema 10. DMHCCHOHHBIN MJIaMEHHO-()OTOMETPUUECKUN METO/ U UCIOIb30BaHUE €ro JJIs
OTpe/ieNIEHUs IETOYHBIX JIEMEHTOB.

UyBCTBUTEIBHOCTh OINpPEJCICHUS] 3JIEMEHTOB METOJOM IUITAMEHHOM (OTOMETpHH.
Xapakrtepuctuka meroga. IlmaMs kak HCTOYHMK BO30YXJEHUS. 3aBUCUMOCTb TEMIIEpPaTypbl
IUIaMEHH OT cocTaBa rasa. [lnameHHo-¢poToMeTpuueckie ycTaHOBKU. [IpuHIMIUANbHAS cxema
IUIaMEHHOTO (oToMeTpa. YCTPOMCTBO IUIAaMEHHOTOo (oTOMETpa M NIpaBHiia pabOThl Ha HEM.
[IpumeHenune Mmeroja MjaMeHHOW ¢oroMeTpun K aHanu3y mnous. OmpeneneHue B TOYBE
HIEJIOYHBIX METAVIOB Kallusg M HATpUS METOJOM IulaMeHHOH ¢otomerpuu. [Ipurorosienue
CTaHJAPTHBIX M ATAJOHHBIX PAaCTBOPOB. XOJI aHaJlM3a Ha IUIaMeHHOM (oTtomerpe. DakTopsl,
BIMSIOUIME Ha BOCIPOM3BOAMMOCTh aHanu3a. MeTonpl pacuera COJEp)KaHUs IIETOYHBIX
AJIEMEHTOB B TOYBAaX: METOJ OTPaHUYMBAIOIIMX OSTAJIOHOB, METOJ Tpaduka KaauOpOBOYHOMN
KPHBOM.

Tema 11. Xpomarorpadus u BO3MOXXHOCTH MPUMEHEHHMS METOAa B IOYBEHHBIX
HCCJIEIOBAHUSIX.

CymHocTh MeTosa XpoMaTorpaduud M 00JacTH €ro NPUMEHEHHUs B TOYBOBEACHUHU.
Knaccudukanus wmeTonoB xpomartorpadguu: B 3aBUCHUMOCTH OT CHOco0a MepeMeleHUs
paszensieMoil cMecH, B 3aBUCHMOCTH OT IIPUPOJIBI MTPOLIECCa, arperaTHOro COCTOSHUS, CIIOCOO0B
odbopmiieHus miporecca. IlmockocTHass xpomatorpadus: TOHKOCIOWHAas W Xpomartorpadus Ha
Oymare. IlpuMeHeHHE TIIJIOCKOCTHOM Xpomarorpaguu B TOYBEHHBIX HCCIICIOBAHUSIX.



HNonoobmenHnast xpomarorpadus. CymHocTs mporiecca. Vcnonap3oBaHue MeTo/a B MOYBEHHBIX
UCCIICIOBAaHMSAX JUIsl KOHLEHTPUPOBAHUS M pa3/ieleHUus 3JeMEHTOB. ['enb-xpomarorpadus.
CymHocTh U Ha3HaueHHUE MeToja. [IpuMeHeHue Nmpu UcClIeJOBaHUM OPraHMYECKOTO BEILLECTBA
HIOYB.

Tema 12. MnTepnperanus pe3yibTaTOB XUMHUYECKOIO aHAJIN3A ITOYB.

IIpoBepka rumoTe3sl OJHOPOAHOCTH IO4YBOOOpasyromied mnopoasl. [lokazarenn
muddepennmanuu  noyBeHHOro mnpopwis. Kospdumments: nuddepeHnmanum moYBeHHOTO
npoduiis 10 BaJOBOMY COJACPKAHUIO XUMHUYECKUX 3JIEMEHTOB. DIJIOBHAIbHO-aKKyMYJIATHBHBIE
ko3 Puuuentsl. Koapdumuentsr odoramenus rpaHyIoMeTpUYecKuX (pakimuid XUMUYECKHUMU
JJleMeHTaMu.  MosbHbIE  OTHOIIEHUS M HX  MCIOJIb30BaHME I XapaKTEPUCTUKU
MHUHEpAJIOTHYECKOTO COCTaBa II0YB, HANpaBJIEHUS W XapakTepa MOYBOOOPa30BATEIBHBIX
IPOLIECCOB.

Tema 13. Ommbku. OO01mIas cxemMa MaTeMaTHIeCKOi 00padoTKu pe3ynbTaToB. OCHOBHBIC
metposoruueckue nouarus. Omuoku. Cucremarnueckue. Ciydaiinslie. ['pyOpie. OOmias cxema
MaTeMaTh4eckol  00paboTku  pe3yabTaroB. (OCHOBHBIE  METPOJOTUYECKHE  MOHATHS.
YyscrBuTenbHOCTh. Bocnpoussoanmocts. [IpaBunbHOCTh. CxoaumocTs. IIpou3BouTEIbHOCTD
METO/JIOB.

9. Tekyuuii KOHTPOJIb N0 IUCHUIIHHE

Texkymuil KOHTPOJb IO AWCLUIUIMHE NPOBOAUTCS IIYTEM KOHTPOJSA IOCEUIAEMOCTH,
TECTOB IO JICKIIMOHHOMY MAaTepHUaly W CEMHUHAPCKUM 3aHATUSAM, 3aJlaHuii U (UKCUPYETCs B
(dopMe KOHTPOJILHOW TOYKH HE MEHEE OJJTHOTO Pa3a B CEMECTP.

OreHOYHBIC MaTepHalibl TEKYIIETO KOHTPOJIS pasmeineHbl Ha caiite TI'Y B pazmene
«Mudopmarnms 06 oOpa3oBareapHON TporpaMme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOMH aTTecTAlUH

JK3aMeH B BOCBMOM ceMecTpe IPOBOAMTCA B YCTHOW ¢opme mo Ouneram. buier
COJICPKUT JBa BOIMPOCA, OTBETHI HA KOTOPBIE MO3BOJSIOT OIeHUTh chopmupoBanHocTs MOIIK-
1.2, UTIK-3.2., UT1K-4.1. TIpogomkuTeasHOCTh dk3aMeHa 1,5 Jaca.

B nmpomexxyTouHOI aTTecTaliil yYUTBHIBAIOTCS PE3yabTaThl TEKYIIETO KOHTPOJS U B
cllyyae WpomycKa JEKIHOHHOIO MaTepuana M CEMUHApPCKUX 3aHATUM CTYAEHTY JaroTcs
JOTIOTHUTEIbHBIE BOMPOCHI HA dK3aMEHeE.

®opmuposanue kommnereHuii MOIK-1.2., UTIK-4.1. oTpaxkaeTcsi B MOATOTOBIEHHBIX
CTYJEHTOM JIOKJIa/IaX K CEMUHAPCKUM 3aHATUSAM 1O TeMaM «lloTeHnnmomMeTpudeckiue MeTO b
OTNpeNesieHusT U WX HCIOJb30BAaHUE B TPAKTUKE XHMMHUYECKOTO aHalIW3a IOYBY,
«CnexTpooToMeTpHUECKHii aHadN3 U BO3MOKHOCTH MPUMEHEHHsS] METOJAa B TMOYBEHHBIX
HCCIIEIOBAHUAX», «DOTOIIECKTPOKOJIOPUMETPHUUESCKIIN aHAIU3 U BO3MOKHOCTH TPUMEHEHHUS
METOJla B TIOYBEHHBIX HCCIEAOBAHUAXY», «IMHCCHOHHBIM CHEKTPAIbHBIM aHAIU3 U
BO3MOXKHOCTH TPUMEHEHHMsI METO/Ja B TOYBEHHBIX HCCIeAoBaHUsAX», «l[lmameHHo-
dboToMeTpUYECKU METOJ, W BO3MOXKHOCTH TPUMEHEHHS METOAa B  IOYBEHHBIX
HCCIIEIOBAHUAX», «XpomaTtorpadus M BO3MOKHOCTH TMPUMEHEHHS METOJa B TOYBEHHBIX
uccnenopanmsix». WIIK-3.2. dopmupyercs mnpu TOATOTOBKE K JOKIaJaM IO TeMam
«Ilokazarenu U MeTOABl OINpPENETICHUs] AIIEMEHTHOIO COCTaBa MHHEPAIbHOW YAaCTH IOYBY,
«HTepnperaiuss pe3yabTaTOB XMMHUYECKOTO aHain3a mouB», «Ommbku. OOmias cxema
MaTeMaThu4ecKoil 00paboTKU pe3ynbTaToB. TecTbl MPOBEPSIOT OOIIYI0 TOTOBHOCTH CTYJIEHTA
K IpUMEHeHHIo nHAnKatopoB komnereHuit MOIK-1.2., UT1IK-3.2., UTTK-4.1.

Bomnpocsl Kk 3k3aMeHy 10 JUCHHILIMHE «XVMHYECKUI aHAIN3 TIOYBY.

HOIIK-1.2. Apeymenmupyem ucnoniv3osanue mMemoo08 eCcmeCm@eHHbIX HayK Ol
peuieHus 3a0ay NpohecCUOHAILHOU OesTMelbHOCIU.

1. Ompenenenue npeamera, 3Ha4YCHUE, 1S U 33/1a4U.
2. Hcropust u »Tambl pa3BUTHUS, OCHOBHBIE JTOCTHXKEHHUS W TEPCIEKTHBBI B pa3pabOTKe

METO/IOB UCCIIEOBAHUS MTOYB.



(98]

Knaccudukaius METo10B HCCIEIOBAHUS TIOYB.

XUMUYECKHE METOJbl aHalu3a, HUX Ha3HAUEHHE U BO3MOXKHOCTb IPUMEHEHHS B
MOYBEHHBIX UCCIIETOBAHMSIX.

UuctpymenTanbubie  (PU3MKO-XMUMUYECKHE) METOAbl aHalIM3a, HMX Ha3HAYeHUE U
BO3MO>KHOCTH TPUMEHEHUS B TIOYBEHHBIX UCCIICAOBAHUSX.

Xpomarorpadusi 1 BO3SMOKHOCTb UCIIOJIb30BAHUS B TOUBEHHBIX UCCIICJOBAHUSIX.

UIIK-3.2. Bvlbupaem memoouxu npo8eoeHus: aepoxumMuideckoco 00cied08anus noue u

0emMoHcmpupyem HagblKu ux 1a00pamopHo20 UCC1e008aHUs

7.

10.

11.
12.

13

14.
15.
16.
17.
18.
19.
20.
21.

JlocrouHcTBa M HENOCTaTKM XUMHUYECKMX U (U3MKO-XMMHUYECKHMX  METO/IOB
UCCIIEJOBaHMUSI.

XapakTepucTuka W BO3MOXKHOCTb HCIIOJIb30BaHHUSA B TIOYBEHHBIX HCCIEIOBAHUAX
ANEKTPOXUMUYECKUX METO/IOB.

XapakTepucTuka W BO3MOXKHOCTh HCIIOJIb30BaHUS B TIOYBEHHBIX HCCIEIOBAHUSAX
ONTHUYECKUX METOJIOB.

XapakTepucTuka W BO3MOXKHOCTH HCIOJIb30BaHUST B TIOYBEHHBIX HCCIEIOBAHUSAX
KOMILIEKCOHOMETPUYECKUX METO/IOB.

Cucrema nokaszatesieid XUMMHUYECKOTO COCTOSIHUSI IOYB U UX MHPOPMATUBHOCTb.

Crioco0bI BEIpaKEHUS PE3y/IbTaTOB aHAIIN3A ITOYB.

. Metoagsl OIpCACIICHUA YrJIepoda OpraHUYCCKUX COCHHHGHHﬁ, OCHOBAHHBIC Ha OTI'OHKC

JTMOKCHIA YIIIepoa.

KocBeHHBIC METOIBI OIIPEICIICH S YTIIepOo1a OPraHUUECKUX COCTMHCHUH.

A3OT B IOYBaxX M METOJIBI €TI0 OTPECIICHUSI.

OnpeznensieMble 3JIEMEHTBI U CITIOCOOBI BBIPAXKCHUS PE3YJIbTATOB BaJIOBOTO aHAJIN3a MTOYB
Crioco0bI pa3ioKeHUs TIOYB KUCIOTaMHU.

MeTo/1pI KOTHYECTBEHHOTO aHaIN3a MPOAYKTOB Pa3I0KEeHUS MTOYB.

PazyioxxeHne 1oYB CIUIABIICHUEM U CIICKAaHUEM.

Peakiust mOYBEHHBIX BBITSDKEK M CYCIICH3HH U €€ Olpe/ieTieHe

Omm6ku. O0mias cxema MaTeMaTH4ecKoil 00paboTKH pe3yIbTaToOB.

UIIK-4.1 Bradeem 3uanusmu OCHO8 meopuu (POopMUpo8aHus Nno48 U COBPEMEeHHbIMU

Memooamu Ux Uccied08anus, cocmaeisem 0030p No 3a0aHHOU MmeMamuKe ¢ UCNONb308AHUEM
omeuecmeenHbIX U 3apyOedcHblX nyOIUKayui

22.
23.
24.

25.
26.
27.
28.
29.
30.

31.
32.
33.
34.

35.
36.

Oco0eHHOCTH TOYBBI KaK 00bEKTa XMMUYECKOT'0 aHaIM3a.

[TouBeHHbIe TPOOBI, UX MPEACTABUTEIBHOCTD, IOJTOTOBKA MIOYB K aHAINU3Y
HMonoMeTpuuecKknii METOJ, HAa3HAUYECHUE M MHCIIOJIb30BAaHME B IPAKTUKE XUMHUYECKOTO
aHaM3a Mo4B

OcHOBHBIE IPUHLIUIIBI UCIIOJIB30BAHUS HOH-CEJIEKTUBHBIX IEKTPOIOB

WuankaTopHbIE JIEKTPOJIbI U UX XapaKTepUCTUKA

OneKTpOobl CPABHEHMSI U IPUHLIMIIBI U3MepeHus pH

HaznaueHnue 1 BO3MOXHOCTH (POTOMETPUUYECKUX METOJIOB.

OcHOBBI TeOpHH (HOTOMETPHUUECKOTO aHAIIN3A

®oroanektpokonopumetpud. [Ipunnun wmeroga. Cxema (POTOIIEKTPOKOIOPUMETPA.
Amnmnaparypa.

Cnextpodoromerpuyeckuii ananu3. [lpunnun wmertoma. Cxema crekTpodoToMeTpa.
Amnmnaparypa.

[Ton6op cBeTounbTpa 1 BEIOOP KIOBETHI U1 (POTOMETPUUECKOTO aHAIN3a.
KonnyecTBeHHBIH (OTOMETPUUECKUI aHATTU3.

OMHCCHOHHBIA CIIEKTPAJIbHBINA aHAJIn3, Ha3HAYEHHE M BO3MOXHOCTH MCIOJIb30BaHUS B
IPAKTUKE XUMUYECKOTO aHAJIN3a IIOYB.

OCHOBBI TEOPHH YMUCCUOHHOTO CIIEKTPAIbHOIO aHAIN3a, 00I1as cXema.

DJeKTpUUecKre HICTOUHUKU BO30YKICHHUS.



37. IlpuHiMnaibHas CXeMa U OCHOBHBIC XapaKTEPUCTHKU CIIEKTporpadoB

38. ®oToanexkTpuyeckue u GotorpadguyecKue METOIbl PErUCTPAllMi CHEKTPAIbHBIX JHMHUM.
N3Mepenne nouepHEeHUN aHATUTHYECKON JTMHUH.

39. IloaroToBka 00pa3IOB U ATATIOHOB ISl SMUCCHOHHOTO CIIEKTPaIbHOTO aHAIH3a.

40. KauecTBeHHBIN U MOITYKOIMUYECTBEHHBIN CIEKTPAJIbHBIN aHAIN3.

41. OCHOBHBIE NTOJIOKEHUS U METO/Ibl KOJTMYECTBEHHOI'O CIIEKTPAIbHOIO aHAJIN3a

42. IInamennas poromerpus. TeopeTnueckue OCHOBBI.

43. YCTpOMCTBO IIIAMEHHBIX (JOTOMETPOB.

44. TlnaMs KaK UICTOYHHUK BO30YKICHUS

45. PacueTbl KOHUEHTpAaMU ILEJIOYHBIX M IIEJIOYHO3EMENIbHBIX AJIEMEHTOB B IUIAMEHHOU
doromerpuu.

46. CymHOCTb U Ki1accupuKalus XxpoMaTorpaguuecKux METO/I0B.

47. NonooOMeHHass xpoMatorpadusi ¥ BO3MOXHOCTh HCIIOJIb30BAHUS B IMOYBEHHBIX
UCCIIE0BAHUSAX.

48. I'enb-xpomarorpadusi 1 BO3MOXHOCTh UCIIOJIb30BAHUS B TIOYBEHHBIX UCCIICIOBAHMSIX.

49. OCHOBHbBIE METPOJIOTUYECKHUE MOHSITHS.

50. UuTepnperalius pe3yJbTaToOB XUMHUYECKOTO aHaIN3a MOYB.

Kpumepuu oyenueanus:

Omauuno — NaHbI IOJIHBIE OTBETHI HA IIOCTABJIEHHBIE TEOPETUYECKHUE BOIIPOCHI, TOKA3aHO
YMEHHME aHaJIU3UpOBaTh UH(GOPMAIUIO, ONEPUPOBATH €10; B XOJAE PEIICHUS CUTyallMOHHOU
3aJa4M JIaHbl BEpHbIE OTBETHI, JeMoHcTpupytome chopmupoBanHocts MOIIK-1.2., UTIK-3.2,
NIIK-4.1 Ha BBICOKOM U JIOCTATOYHOM ypPOBHE.

Xopowio — aHbl TIOJIHBIE OTBETHl HA NOCTABJICHHBIE TEOPETUYECKHUE BOIPOCHI, TOKA3aHO
Xopolllee yMEHHWE aHaJIU3upoBaTh HH(OpPMALMIO, ONEPUpPOBaTH €H0; B XOJA€ pElICHUs
CUTYallUOHHOM 3aJauyd JaHbl BEpHbIE WJIM C HEOOJBIIMMH HETOYHOCTSAMHU OTBETHI,
nemoHcTpupytomue chopmupoBanHocts MOIIK-1.2., UTIK-3.2, UT1K-4.1 Ha XopomieM ypoBHe.

Yooenemeopumenbno — JaHbl HE COBCEM IIOJHbIE OTBETHl Ha IOCTaBJICHHBIE
TEOPETUYECKHE BOIIPOCHI, TOKAa3aHO CJ1ab0e yMEHHE aHaIN3UPOBaTh HH(OPMAIINIO, OTIEpUPOBATH
€10; B XOJE€ PEIICHUsA CUTYalMOHHOM 3aJaud JaHbl OTBETHI, JIEMOHCTPUPYIOILIUE
cpopmupoBanHocts MOIIK-1.2., UTIK-3.2, UTIK-4.1 Ha cpenHeM ypoBHE.

Heyoosnemeopumenvno — NaHbl CIMIIKOM KpaTkue, (parMeHTapHble WM HEBEPHbIE
OTBETHl Ha IIOCTaBJICHHbIE TEOPETUYECKUE BOIMPOCH], IOKA3aHO HEYMEHHE aHAIU3HPOBATh
UH(OPMALIMIO, ONIEPUPOBATh €10 U HEMOHMMAaHHE BO3MOKHOCTEH MPUMEHUMOCTH MOJIYYEHHBIX
3HaHUW B MPaKTUYECKOU MpodeccHOoHaNbHON NeATeNbHOCTH; B XOJAE PEIICHUs CUTYallnOHHOU
3aJauu JOMYIIEHbI IpyOble OMMOKH, CBUIETEILCTBYIOIINE 00 OTCYTCTBUU C(HOPMUPOBAHHOCTH .
NOIIK-1.2., UTIK-3.2, UT1K-4.1 Ha 10CTaTOYHOM ypOBHE.

OneHouHble MaTepualibl UIsl TPOBEAEHUS NIPOMEKYTOUHOM aTTECTallMM Pa3MEIEHbI Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTeNbHOW  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHoO-MeTOANYECKOE 00ecmeyeHne

a) DIEeKTPOHHBIN y4eOHBIN Kypc MO JUCIUILTUHE B cpesie dIeKTpoHHOro oOyuenus iDO -
https://Ims.tsu.ru/course/view.php?id=17472

0) OrieHOUHBIE MaTepHallbl TEKYHIEr0 KOHTPOJS M TMPOMEKYTOYHOW aTTECTAllUH T10
JUCIIUIUIHHE.

B) [lnan ceMuHapCKUX 3aHATUI MO JUCIHUILTHHE:

Cemunap 1. IMoka3aTej i MU MeTOAbI ONpeeJeHUs] 3JEMEHTHOr0 COCTaBa

MHHEPAJTbHOH YaCTH MOYB (2 4aca)

Bomnpocksr:

1. OnpenensieMple AJEMEHTHI M CIOCOOBI BBIPAKCHHSI PE3YJIHTaTOB BaJOBOIO

aHaJM3a IMoYB.



https://lms.tsu.ru/course/view.php?id=17472

2. 3HaueHUe BAJIOBOIO aHaNW3a IIPU M3YYEHMM TIEeHe3uca II0YB, IIPOLIECCOB
I0YBOOOPaA30BaHUs, IIOJOPOIUS I10YB.

3. BanoBoii amanu3. CnocoObl pa3ioXKEHUs I0YB KHUCIOTaMH, CILUIABICHHUEM,
CIIEKaHUEM M METO/Ibl aHaJIM3a IPOJYKTOB Pa3I0KEHUs MOYB.

4. MeToapl ¥ TPUHIMIBI ONpEACICHUs] KPEeMHUs, jKeJe3a, aJlOMHUHHS, TUTaHa,
Maprasua, gpocdopa, KaablMs U MarHusl.

5. PaznoxxeHne oy MIaBUKOBOM KMCIOTOM U OIIPENIEIICHUE KISl U HATPUSL.

Cemunap 2. IloTeHIuOMeTpHYECKHE METO/IbI ONpeaeeHUs] U UX MCHOJIb30BaHNE B
NpPaKTHKe XUMHYECKOro aHaJIu3a nous (4 yaca).

Bompocsr.

1. Haznauenue 1 BO3MOKHOCTH METOAA.

2. OCHOBHBIE PUHLHUIIBI UCTIOJIb30BAHUSI HOH-CEJIEKTUBHBIX JIEKTPO/IOB.

3. UnaukaTopHbIE SJEKTPOJIbI M UX XapPAKTEPUCTUKH.

4. DnekTpo/ibl CpaBHEHUS U MPUHIMIIBI 13MepeHus pH

5. Peakuus NOYBEHHBIX BBITSKEK U CYCIIEH3UM U €€ ONPEIEeIICHUE

Cemunap 3. CnekrpodoToMeTprUYecKHil AaHAJM3 M BO3MOKHOCTH
NpPUMEHEHHUs MeT0/1a B MOYBEHHBIX Hcce10BaHUAX (2 yaca)
Bompockr:
1. Anmaparypa
2. Cxema
3. YcnoBus npoBeaeHUs
4. KonmmuecTBeHHBIN (DOTOMETPHYCCKUI aHAIH3.

Cemunap 4. @o0T03/eKTPOKOJIOPUMETPUYECKHIT AaHAIU3 M BO3MOKHOCTH
NpUMeHEHHUs MeTO0/1a B MOYBEHHBIX Hccae10oBaHusAX (4 yaca)

Bomnpocsr:

1. Anmaparypa, cxema (hOTOdIEKTPOKOJIOPUMETPa.

2. Topsinok paboThl Ha (HOTOIIEKTPOKOIOPUMETPE

3 .ITon6op cBeTopuabTpOB

4. Be10op KroBeT

CemuHap 5. «IMHCCHOHHBIN CNEKTPAJbHBIH AHAJIH3 U BO3MOKHOCTH NPHUMEHECHHUS
MeTo0/1a B MOYBEHHbIX HCCJIe0BAHUAX» (4 yaca).

Bormpocstr:

Ha3nauenue 1 BO3MOXHOCTH METO/A;

OCHOBBI TEOPUH SMHUCCUOHHOIO CIIEKTPAJIBHOTO AHAIN3a;

Cxema 3MHCCHOHHOTO CIIEKTPaIbHOTO aHau3a (3 OCHOBHBIX OIEpaliim);

Bunp! ciektpaiibHBIX TPpHOOPOB;

[ToHsiTve 0 CIEKTPaIbHBIX JUHUAX U CIEKTPAX;

HcTouHuky Bo30YKICHHUS.

CrnexTpanbHble TPUOOPHI ISl SMUCCHOHHOTO CIIEKTPaJIbHOTO aHAIHN3a;
[TpuHIMNMaIbHASA CXeMa CIIEKTPaIbHOI0 IpUdopa;

OcHOBHBIE XapaKTEPUCTUKH CIIEKTPaIbHOIO Iproopa;

0.  IloaroroBka oOpa3ioB M ITAJOHOB JJIsl SMUCCHOHHOTO CIIEKTPAIbHOIO aHAJIHN3a;
1. Perucrparnus ciekTpoB U ONpeeeHUe CIEKTPAIbHBIX JIMHHIM;

12.  ®ororpaduyeckre U (POTOINEKTPHUUECKUE METOJbl M3MEPEHUS] WHTEHCHBHOCTHU
CIIEKTPaJIbHBIX JIMHUIA.

13.  KayecTBEeHHBIN CIEKTPAJIbHBIA aHAIN3;

14. [TonykonM4YecTBEHHBIN CIIEKTPaIbHbIN aHAJU3;

15.  OcHOBHBIE NOJOXKEHUS KOJINYECTBEHHOIO CIIEKTPAJILHOIO aHAJIN3a;
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16. Metoapl KOTMYECTBEHHOTO CIIEKTPATIbHOTO aHanu3a (MeToA 3-X 3TaJIOHOB, METOJ
TBepoTo rpaduka, MeToa 100aBOK).

Cemunap 6. IlnamenHo-¢poToMeTpryeckuii MeTOJ4 M BO3MOKHOCTH NpPUMEHEHHS
MeTO0/1a B MOYBEHHBIX HCCJIeI0BAHNSX (2 yaca)

Bomnpocksr:

1. Ilnamennas ¢poromerpus. TeopeTnueckre OCHOBBI

2. Ilnams1, Kak UICTOYHUK BO30YKICHHUS.

3. YcTpoilcTBO MiIaMEeHHBIX (JOTOMETPOB.

4. OcHOBHBIE Y3IIbl IJTAMEHHBIX (P OTOMETPOB U X Ha3HAUCHHUE.

5. PacueTbl KOHIIEHTpALIMU IIEJIOYHBIX U IIETOYHO3EMENIbHBIX 3JIEMEHTOB B IJIaMEHHOM
dhoTomeTpun (METO OrPAHMYUBAIOIITUX ITATIOHOB, METOJ] KaJIMOPOBOYHOTO TpaduKa).

Cemunap 7. Xpomarorpagusi 4 BO3MOKHOCTH NMPUMEHEHHUS] METOJAA B MOYBEHHBIX

uccjaenoBaHusx (2 yaca)

Bompockr:

1. ITonsiTHE O XpoMaTorpadguIecKoM Iporecce

2. Knaccudukanus MeTo10B XpoMatorpadpuu.

3. HonnooOMeHHas XxpomaTorpadusi W BO3MOXHOCTh IPHUMEHEHHS B TIOYBEHHBIX
UCCIIEI0BAHUSX.

4. I'enb - xpomaTorpadusi 1 BO3MOKHOCTh IPUMEHEHHS B TOYBEHHBIX UCCIICTOBAHMIX

Cemunap 8. UnTepnperanus pe3yibTaTOB XUMHYECKOI0 aHAJIN3a MOYB (2 yaca)
Bompockr:

1. OmpenenseMbie 3JIEMEHTHI U CHOCOOBI BBIPAKEHMSI PE3YJIHTATOB BaJOBOTO aHAM3a
MOYB.

2. 3HayeHWe BaJOBOr0 aHAJM3a TPH M3YUYEHUHM TEHEe3Wca TI0YB, IIPOIIECCOB
MOYBO0Opa30BaHUS, a TAKXKE JJISl OLICHKH IJIOIOPOIUS MTOYB.

2. BanoBoii aHayu3, €ro yCKOpeHHbIe MOIU(DUKAIIIH.

3. CnocoObl pa3ioxkeHHs MOYB Pa3zioxkeHWe MMOYB KHUCIOTamMH. PasnoskeHue moYB
cruiaBieHueM. Pas3noxeHue nous CrieKaHUEM.

4. Metoapl aHanu3a NPOAYKTOB pa3JIOKEHUsI MOYB. METOAbl U MPUHLMUIIBI ONPEACICHHS
KpeMHUs, JKeJe3a, AIIOMUHNSA, TUTaHa, Maprasia, ¢ocopa, KaJlbliUs U MarHus.

5. Pa3noeHue noyB MIaBUKOBON KUCIOTOW U ONpEEIeHUE Kaausi U HaTpHsl.

Cemunap 10. Omnoxu. O6mas cxema MmateMaTuieckoii 00padoTKu pe3yJIbTaTOB.
OcHOBHbBIE METPOJIOTHYECKHE MOHATHA (2 yaca)

Bomnpocstr:
1. Ommobku. Cucremarnueckue. Ciyudaiinsie. ['pyOsbie.
2. Oburas cxema MaTeMaTHYECKOM 00pabOTKH pe3ynbTaToB.
3. OCHOBHBIE METPOJIOTUYECKHE MOHATHS. UyBCTBUTEIBHOCTh. BOCHPOM3BOAMMOCTSD.
IIpaBmibHOCTE. CXOAMMOCTS. [IpOM3BOANTEIBLHOCTE METOOB.

r) Meronndeckue yka3aHus M0 OpraHU3aluN CaMOCTOSTENbHOM paboThI CTYIEHTOB.

CamocrodrenbHas padoTa CTyJEHTOB Ipenonaraercs B popMe yriyOoJeHHOro H3ydeHUs
TEOPETUYECKUX BOIIPOCOB, IIPEJICTABICHHBIX B pa3/ielie 8, MOATOTOBKH K CEMUHAPCKUM 3aHATUAM
U TeCTaM.

12. Ilepeuyens yueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:
— BopobbeBa JI.A. Xumudeckuii aHAJIU3 MOYB. — YUEOHHK IJIs CTyJAEHTOB BY30B. / JLA.
BopobseBa. — M.: U31-Bo Mock. yH-Ta, 1998. — 151 c.



Kpeueros I1.I1. Xumus nous. Ananuruyeckue Meronbl uccienosanus. / [LI1. Kpeueros,
T.M JInanoBa. — U3n-Bo: I'eorpaduueckuii pakyapsrer MI'Y, 2009. — 149 c.

Opnos JI.C. Metoauueckue ykazaHusi 0 00pabOTKEe W MHTEPIPETALUU Pe3yJIbTaToOB
xumudeckoro ananmmsa nous. / JI.C Opnos, I'.B. Mory3oBa, H.C. Manununa. — M31-Bo
MI'Y, 1986. — 111c. URL: http://sun.tsu.ru/limit/2016/000098570/000098570.pdf
OtmaxoB B.M. IlnameHHO-(QOTOMETPUYECKHH M aTOMHO-a0COPOLIMOHHBI METOJIBI
aHaym3a [ DIEeKTPOHHBIN pecypc]: yueOHo-MeToanueckoe mocobue / ToMckwuii roc. yH-T.
Kadenpa anamutuueckoit xumuu. / B.M. Ormaxos, E.B IlerpoBa, 3.11. OtmaxoBa. —
Tomck, 1998. — DnextpoH. Bepc. medar. myon. — JlocTym ¢ caiiTa RJIEKTPOHHOMN
o6ubmuoreku Hb TI'Y.

PactBopoBa O.I'. Xumuueckuii ananu3 nous. / O.I' PactBoposa, JI.Il. Annpees, O.1.
['arapuna. — CII6.: U3n-Bo Cub. I'Y, 1995. — 263 c.

Cepenuna B.I1. AHanmuTHYeCKHE METOJIBI MCCIeA0BaHUs MOYB. YueOHoe mocodue. / B.I1.
Cepenuna, B.3. Cnupuna. — Tomck: MHM3g-B0 Tomckoro rocynapcTBEHHOIO
yauBepcuteta, 2007. — 106 c.

Teopus u nmpakTuka xumudeckoro aHanusa nous // Ilon pempaxmueii JI.A. BopoOreBoii. —
M.: TEOC, 2006. — 400 c.

Ouznko-xuMudeckue Meroabl uccienoBanus mous // Ilox pexn. H.I'. 3wipuna, N.C.
Opnosa. — M.: M31-Bo Mock. yH-Ta, 1980. — 381 c.

0) JOMONHUTEIbHAS TUTEpaTypa:

ApunymkuHa E.B. PykoBOACTBO 1O XMMHMYECKOMY aHalIM3y I0YB [DJIEKTPOHHBIN
pecypc] / otB.pen. A.W. Byces. / E.B. Apunymkuna. — M: U3narensctBo MOCKOBCKOTO
yauBepcuteta, 1970. — U3n. 2-e, nepepad. u momn. — 488 c. — DieKTpoH. Bepc. meuar.
nyonukaruu. — loctyn c caiita ObC. — URL: http://www.pochva.com/?content=1
Bopo6neBa JI.A. Teopust u MeTopl XxuMudeckoro ananu3a nmous. / JI.A. BopoObeBa. —
M.: U3a-Bo Mock. H-Ta, 1995. — 135 c.

MamontoB B.I'. ITlpakTukyM mo XMMUM MO4YB: y4eOHOe mNocoOue aJii CTYAEHTOB M
OakanaBpoB By30B. / B.I'. MamonTtoB, A.A. ['magkoB. — Mocksa : @opym, 2015. — 271 c.
OpnoB [.C. Xumus nous: Yueonuk. / [I.C. Opnos, JI.K. Cagosaukosa, H.I. Cyxanosa.
— M.: Beicm. IIk., 2005. — 558 c.

[TpakTHueckoe pyKoBOACTBO MO XMMHUYECKUM METOJaM aHalu3a: yueOHoe mocolue s
CTYJIEHTOB HexuMmHuueckux cnenuaipHoctet / JI.b. Haymoma, B.H. baramoma, E.B.
ITetpoBa [m np.]; Tom. roc. yH-t. — Tomck : Tom. roc. yn-t, 2011. — 119 c.
URL:http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000421596

Cepenuna B.II. Metoasl ompenenenus nutaTenbHbIXx s37eMeHTOB (NPK) (Yuebnoe
noco6ue). / B.I1. Cepenuna, B.3. Cniupuna. — Tomck: U3a-Bo TI'Y, 2007. — 86 c.
Cepennna B.II. Tlokazarenn W METOABl OUEHKHM KHUCIOTHO- OCHOBHBIX U
KaTHOHOOOMeHHBIX cBoicTB mous. / B.II. Cepenuna, B.3. Cnupuna. — Tomck: M3a-Bo
Tomckoro rocygapcrseHHoro yausepeurera, 2009. — 130 c.

B) pecypchbl cetu HTepHeT:

1. Hayunas snexkrponnas oubnuoreka «eLIBRARY.RU» URL: http://elibrary.ru/
2. Tlousennsnii myseit TT'Y URL : http://www.photosoil.ru/

3. Dnextponnas 6ubnuoreka Hb TT'Y URL : http://www lib.tsu.ru/ru

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Wil

a) TUIIEH3MOHHOE M CBOOOTHO PacpOCTpaHsIEeMOe MPOrpaMMHOE O0ecTieueHue:
— Microsoft Office Standart 2013 Russian: maket nporpamMm. BxirouaeT mpriIoKeHuUs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote,


http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000421596
http://elibrary.ru/
http://www.photosoil.ru/
http://www.lib.tsu.ru/ru

MS Office Publisher, MS Outlook, MS Office Web Apps (Word Excel MS
PowerPoint Outlook);
— myonu4HO JocTymnHble oOnaynbie TexHonoruu (Google Docs, SIHaeKc TUCK | T.I1.).

0) nH(MOPMAIMOHHBIE CIIPABOYHBIC CUCTEMBI:

—  DJIEKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
—  DIJIeKTpOHHAs onbmnoTeka (periozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— DbC Koncynberant cryaenta — http://www.studentlibrary.ru/
— OG0pazoBarenbHas matdopma FOpaiit — https://urait.ru/
—  DbC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecrieyeHue

Aynuropun aJid IpOBEAEHUS 3aHATUH JIEKIIMOHHOTIO TUIIA.

Ayputopun Ui IIPOBEACHUS 3aHATUM CEMHHAPCKOrO THUIA, WHAWUBUIAYAIBHBIX U
IPYIIOBBIX KOHCYJIBTALMM, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALlUN.

[TomenieHust I CaMOCTOSITENNFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHONW TEXHHUKOH U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(pOPMAallMOHHO-00pa30BaTEIbHYO Cpely U K
MH(OPMAaLOHHBIM CIIPAaBOYHBIM CHCTEMAM.

15. Uudopmanusi o pazpadboTunkax

Cepenuna Banentuna IletpoBHa, JOKTOp OMOJOTHYECKHMX HaykK, mpodeccop, kKadeapa
MOYBOBEACHMSI U SKooruu 1nous buonorudeckoro nnctutryra TT'Y, npodeccop.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

