AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
Bb1.0.16 «®@u3nueckne MeToAbl HCCIET0BAHU»

Hanpasaenne noarorosku 04.05.01 «®@yHgaMeHTAIbHASA M NPUKJIATHAS XUMUS»

HeJIHMI/l N3y4YeHUH TUMCHUIIIHHBI «DPusnyeckue METOAbI HCCJICA0OBAHUS ABJIAIOTCH:

O3HAKOMJIEHUE CTYACHTOB C NPUHOUIIMAJIBHBIMHA OCHOBaMH W TNPAKTHYCCKHUMHU BO3MOKHOCTIMHU

(I)I/IBI/I‘-ICCKI/IX METOAOB MHCCICAOBAaHUA, C HX allllapaTypHbIM OCHAIICHUEM W YCIOBHSAMU IIPOBEACHUA

OKCIICPUMCHTA,

(bOpMI/IpOBaHI/Ie HaBbIKOB CpaBHHTeJ’ILHOﬁ OLICHKH BO3MOXXHOCTEH Ppa3HbIX METOAOB aHaJn3a, UxX

JAOCTOMHCTB W HEAOCTATKOB JJIA 000CHOBAHHOI'O BI)I60pa OIITUMAJIBPHOI'O MCTOJAa HMCCJIICJOBaAHHA TOI'O HIH

HMHOr0 00bEKTA.

Mecto qucuuniunsl B crpykrype OIIOII BO cnennanurera

Huctunnraa «Du3znueckrue MeTObI

HUCCICOAOBAHUA» OTHOCHUTCA K

00s3aTeIbHONM YacTH OCHOBHOM

npodeccHoHaNbHON 00pa3oBaTeNIbHOM MpOrpaMMbl CIELHAINTETa MO HampasieHuro noarotoBku 04.05.01.
«DyHaMeHTaNpHas M IpHKIagHas XuMusiy. M3ydaercs B 8-oM cemectpe.

Pe3y.]Il>TaTbl OCBOCHHUSA TUCHUITIJIUHBI «Duznyeckue METOAbI HCCJICA0BAHUS)

Koa n HauMeHOBaHHe KOMIETEHIIUH |

Nupuxaropsl

| Jeckpunropsl

Yuusepcaiabhble komnerenunu (YK)

YK-3 Cnocofen opranu3oBbIBaTh U
PYKOBOIUTH pa0oToii KOMaHAbI, BbI-
padaTbIBasi KOMAHAHYIO CTPATeruio
AN JOCTHKeHHsl TOCTaBJICHHOI
neJan

YK-3.1. Tlonmmaer >¢dek-
THUBHOCTb HCIIOJIB30BaHHs
CTpaTeruyl  COTPYAHUYECTBA
IUIsL TOCTYDKCHHS TOCTaBJICH-
HOH 1IN, ompenessieT CBOIO
pOJIb B KOMaHAE

3HaTh — METOUKU (OPMHPOBA-
HUS KOMaHI; METOIbl pa3pa-
OOTKM KOMaHIHOW CTpaTerdd W
3¢ deKTHBHOTO PYKOBOJICTBA
KOJUICKTUBAMH; OCHOBHBIE
TEOPHH JIUACPCTBA W CTHIH
PYKOBOJCTBA.

VK-3.2. Tlouumaer ocobeH-
HOCTH TIOBEJECHHUS BBIJIEIECH-
HBIX TPYII JIIOAEH, C KOTO-
peiMu  paboraer  /B3auMo-
JEHCTBYET, YYHUTHIBACT HX B
CBOCH JNesATeNBHOCTH (BBIOOD
KaTeropud  rpynm  Jioje
ocymecTBisieTcs  o0pa3oBa-
TENbHOM  OpraHuzauued B
3aBHCUMOCTH OT I€Jed I0M-
TOTOBKH 0 BO3PAaCTHBIM
OCOOCHHOCTSIM, IO JTHHYEC-
KOMY WA  PEJIUTHO3HOMY
NpHU3HAKy, COLMAJbHO He3a-
LIUIIEHHBIE CJION HACEIEHUS U
T.IL.)

YMerp — pa3pabaTeiBaTh KO-
MaHJHYI0 CcTpaTeruto; ¢opmy-
JUpOBaTh  3a]aydl  wWieHaM
KOMaHJbl  JUIi  JOCTHXKEHHS
MOCTABJICHHOH 1IeNW; NpUMe-
HATHh  S((EeKTUBHBIE  CTHIH

PYKOBOJCTBa KOMaHJIOM.

Biagerp: — yMeHHeM aHanM3u-
poBaTh, MPOEKTUPOBATH M Opra-
HU30BBIBATh KOMMYHHUKAIlUU B
KOMaHJe Ul JOCTHXEHHUS IOC-

TaBJICHHOW I1I€HU; METOodaMM
OpraHv3ald U  YyNpaBJICHUS
KOJUIEKTHBOM.

YK-3.3. Tlporuosupyer pe-
3yJbTaThI (mocencTBUs)
JIMYHBIX ACHCTBUM M ILIAHHU-
pyer 10CJIeI0BATEIILHOCTD
IIaroB Ui  JOCTIDKCHUS
3a/IaHHOTO pe3yJbTara

YK-3.4. DddextuBHO B3auMo-
JCUCTBYET C APYTMMH 4JICHAMHU
KO-MaH[Ibl, B T.4. y4acTByeT B
obmMeHe nHpOpMaIei, 3HaHNs-
MU M OIBITOM, U HPE3CHTAINU
pe3yJIbTaToB PaboOThl KOMAH/IbI

Obomenpodeccuonaibubie komnerenuuu (OIK)




OIIK-1 Cnoco0eH aHAJIM3HUPOBATD,
HHTEPNPeTUPOBATL MW  00001ATH
Pe3yabTaThl IKCHEPUMEHTAJIBHBIX H
pacyeTHO-TeOpeTHYECKHX PadoOT XH-
MHYeCKOH HANPaBJIeHHOCTH

OIIK-1.1. IpoBoauT KpHUTH-
YECKHUI aHaIu3 Pe3yJIbTaTOB
COOCTBEHHBIX IKCIICPUMEHTAIb-
HBIX ¥ pacdeTHO-TEOpeTHYEC-
KHX paboT, KOPPEKTHO HHTEP-
MIPETHPYET UX

3HaTh: CTaHIAPTHBIC METO/IBI
HOJTy4eHHsI, HACHTU(OUKALUH 1
HCCIICI0OBAaHMS CBOHCTB BEIECTB U
MaTepHaJoB, paBuiIa 00paboTKH
1 ohopMIICHHUS pe3yTbTaTOB
paboter, npaBuna Th

Baaaernb: 6a30BEIMH HaBBIKAMHU
MIPOBEACHUS XUMIYECKOTO
IKCICPUMCHTA ¥ OPOPMIICHHS €ro
pe3ynbTaToB

YMerhb: MMPOBOAUTH MMPOCTHIC XU~
MHYCCKHUE ONBITHI IO Mpeajiarac-
MBIM MCTOJHUKaAM

IIpodeccuonanbubie komnerenuun (IK)

IIK-2 Cnoco0en oka3biBaTh HHGOP-
MAIMOHHYI0 NMOJIEPKKY ClielHauc-
TaM, OCYLIECTBJISIIONIUM HAY4YHO-
Hccsae0BaTe/bckue padoTsl

MK-2.1. IpoBogut nurepa-
TYpHBI IIOUCK IO TeMe, 3a-
NaHHOHN CIIENUAaIUCTOM OoJiee
BBICOKOH KBanu(pUKanuu, ¢ uc-
MOJIb30BaHUEM OTKPBITBIX HC-
TOYHHKOB HH(OpPMAIMU XHMHU-
YeCKOTo NpouiIst

MNK-2.2. CocraBniger KpaTkue
0030pEl TO TeMe Hay4HO-UC-
CIIeJOBATEIbCKON pabOThI

3HaTh: OCHOBHbIE 0a3bl JaHHBIX
XMMHUUYECKOTO Npoduiisi, nepeueHb
UCTOYHHUKOB HAYYHO-TEXHUYECKOU
JUTEpaTypbl, HOPMATUBHBIX H
METOJIMYECKUX MaTepralioB
YMmers: monbupare — HaydHO-
TEXHUYECKYIO JIMTEpaTypy, HOp-
MaTHBHBIE U METOAWYECKHE
MaTepHasl 10 MH(OPMALMOHHON
0e30macHOCTH, pa3pabatbIBaTh
IUTAaHBI U IPOTPaMMBbI TIPOBEACHHS
HAayYHBIX MCCIICIOBaHUH M TeX-
HHYECKUX pa3pabOTOK s pelie-
HHS Pa3IMYHBIX 33734

Biiajgernb: HaBbIKAMU SKCIIEPHU-
MEHTAJIbHOH OLIEHKH 3allUILIECH-
HOCTH 00BEKTOB HH(pOpMAaTH3A-
L1, 10 33J]aHHBIM METO/INKaM
TEXHOJIOTHH 00padOTKHU pe3yIbTa-
TOB, OLICHKH MOTPEIITHOCTH U JJOC-
TOBEPHOCTH PE3yJIbTATOB H3MEpe-
HUH

CTpyKTYpa u cofep:kaHHe JUCIHILIHHbI

4.1. CTpyKTYypa AMCUMILIMHBI

Bua yueOHoii padoThI Bcero uacos 8 cemecTp
OO611ast TPyAOEMKOCTh TUCIIUITIMHBEI 144 144
AyIUTOPHBIE 3aHATHS 88 88
Jlexun 44 44
JlaGoparopHble 3aHATHS 44 44
CamocrosiTenbHas paboTa CTyIeHTOB 56 56

4.2. Coaep:xkanue TMCUUNIHHBI
BBenenne.

[Ipenmer ananmuTudeckoi xumuu (Ay), GOpMyTHpOBKa M ee CTpyKTypa. MHAnBHmyanbHOCTH A,, ee
MECTO CpeAU APYTUX HayK, €€ CBA3b C MPAaKTUKOH. 3HauenHue A, B 9KOHOMHKE, OXpaHe OKpYXKarolled cpenbl, B
3/IpaBOOXPAHEHHUH U JIPYrux cepax. AHaIUTHUECKAs XUMUS U 00IIECTBO.
OcHoBHBIE MTPoOIEMBI A,. CHIDKEHHE MpUeiIa OOHApYy>KeHNUs, OBBIIIEHHE TOYHOCTH M30MPaTEIbHOCTH
aHanm3a, aHau3 0e3 pa3pyIIeHHs, TUCTaHIMOHHbIH aHaiu3 U Jp. CoBpeMEHHbIE TeHICHIINN Pa3BUTHS Ay
TexHoJ0rn XHUMHYECKOT0 AHAJIN3a
CopneprxaHne KOMIIOHEHTOB. BriOop MeTona ananuza. AGcomoTHbIe (0€33TaOHHbBIE) M OTHOCHTEINILHbIC

MCTOABI aHaJIu3a.

OCHOBHBIE XapakTePUCTHKH METOIa aHaIN3a:

TIPaBUIIBHOCTD,

BOCIIPOMU3BOJANMOCTbD,

n30UpaTeNbHOCTD, JKCIPECCHOCTh, KOA(P(GUIMEHT YyBCTBUTEIHLHOCTH, MpENeT OOHApPYKEHUS, HIDKHAI |
BEPXHsIsl TPaHUIBI ONpeAessieMbiX cojepkanuil. CTOMMOCTh aHajdM3a. ABTOMATH3allMs aHaNW3a W ApYrue

TpeOOBaHUs K METO/IaM aHAJIH3A.

MerouKa MPOBEACHHUS IAHHOTO XMMHUYECKOIr0 aHanu3a (MeTojauka omnpejeneHus). OCHOBHbBIC CTaIuH
npoBeneHust xumudeckoro ananmusa. [OCT, TV.




CnocoObl OLICHKH NPaBHIBHOCTH PE3YJIbTAaTOB XMMHYECKOTO aHallM3a; WCIIOJIb30BAaHHE CTaHAAPTHBIX
00pasoB, MeTon O00aBOK, METOJ TIPagyMpOBOYHOTO rpaduka, COMOCTABICHHE C APYTMMH METOIAMH,
BHYTPEHHHUI 1 BHEIIHUH KOHTPOIb. CTaHAAapTHBIE 00Pa3Iibl, ATTECTALINS METOIUK aHAIN3A.

AHanuTHYecKoe MPUOOPOCTPOEHHE B CTPaHe U 32 Py0e:KoM.

Texnnka pa®oTel B aHAIUTHYECKONH I1a0OpPaTOPHM M OCHOBHBIE IIPaBWJIa TEXHHKH OE30IIacHOCTH.
JIluteparypa no ananuruyeckoil xumuu. Koopaunanus vccinenoBanui.

OCHOBHBbIE COCTABHbIE YACTH TEXHOJIOIMH XHMHUYECKOT0 aHAIN3a:

OCHOBHBIE OOBEKTHI aHATN3A.

[Tpo6ooT6Op U MPOOOMIOArOTOBKA.

Merto/p! pa3sieneHus, KOHIEHTPUPOBAHUS U MAaCKUPOBAHUSL.

Mero/pl aHanu3a.

Teopusi M NpaKkTHKAa NPO60OTHOPA M NPOGONOATOTOBKH.

OCHOBBI NOATOTOBKM MaTepuana K aHanu3sy. [IpeacraBurenbHOCTH MPOOBI; Mpoda U 00BEKT aHaN3a;
mpoba u Metox aHanm3a. OTOOp MPod TOMOTEHHOTO U TeTepOreHHOro cocTaBa. CrocoOBI MOTydeHUsS CpeaHe
mpoOBI TBEPABIX, KUIKUX W Ta3000pa3HBIX BEIIECTB T'eHEpaibHas jJabopaTopHas M aHaIM3UpyeMas mpooda.
KonrponbHas, apOuTpaxHasi, BHyTPEHHSIS ¥ BHENIHSA JabopaTopHble MpoOsl. [loTepn u 3arps3HEHUS MpOOHI.
Mertop!I B CPOKH XpaHEHUS IPo0.

YcioBus cranaapruzauuu npodooroopa u npodonoarorosku. 'OCTsl, TY.

OcHoBHBIE crlOcOOBI TepeBosa B (opMy, HEOOXOAMMYIO UIi AaHHOTO BHAa aHamm3a. [loaroroska
npoObl K aHanuzy. MeToapl BCKpBITHA NPoO: pacTBOpEHHE B BOJE, KHCIIOTaX, CMECH KHCIOT, MIENoYax;
CIEeKaHHWe, OIUIABJICHHE, TEpPMUYECKOEe pa3lIoKeHHe, pa3JIoXKEeHHe TIOJA JAaBJICHHEM, IpU IOMOIIU
BBICOKOYACTOTHOTO paspsijia ¥ B IUIa3Me; KOMOMHUPOBAHUE PA3IMYHBIX NPUEMOB; OCOOCHHOCTH Pa3fIOKEHUs
OpPTraHUYECKUX COCAUHEHUH.

MeToabl MaCKHpOBaHUsI, pa3iesieHusl, KOHIEHTPHPOBAaHUS.

MackupoBaHue KaK METOJ TOPMOXKCHUS WM TOJHOTO TOAABICHHS XMMHUYECKOH peaknuu B
NPUCYTCTBUM  BEIIECTB, CIIOCOOHBIX M3MEHHUTh €€ HAIpaBJICHWE, CKOPOCTb, WJIH HHTEHCHBHOCTb
aHAIUTHYECKOTO CHTHAJA.

Bunabl MackupoBaHUS — TEPMOJUHAMHUIECKOE (PABHOBECHOE) M KHHETHUECKOE (HEPaBHOBECHOE).
I'pynnsl MmackupoBareneit:

Bemmectsa, oOpasyromniye ¢ MEIaoIMMH JIEMEHTaMH 00jiee YCTOHIHMBEIE COSTUHEHHS.

BemiecTBa, H3MEHSIOMNE CTENIEHh OKUCIICHHS MEIIAIOIIETO HOHA.

BemiectBa, oca)kaarolie MEImaronye HOHbI, HO 0CaI0K IPH 3TOM MOXHO HE OTHETATh.

BemectBa co cnennduyueckum neiictBieM. MackupoBaHUe U eMacKUPOBaHHE M UX HMCIIOJIb30BaHUE B
AQHAIUTUYECKOU XUMMH.

Merto/pl pa3zieneHus ¥ KOHIIEHTPUPOBAHUSI.

KonnuecTBEeHHBIE XapaKTEPUCTHKU pa3/ieNieHus U KOHIEHTpUpoBaHus (K03((UIMEHT pacrpereieHus
D, crenens uzBnevenust R, kospduiment pazneneuus KA/B, koapduipent konuentpupoanus Sk/).

OcaskneHue u coocakaeHne.

Heoprannueckue u opraHndecKie peareHThl Uil ocaxieHns. CriocoObl pas3/iesieHns ¢ UCIIOIb30BaHUEM
KHCJIOTHO-OCHOBHBIX, KOMIUIEKCHBIX M OKHCIMTEIbHO-BOCCTAHOBHUTEINIFHBIX peakunii. [ pynmnoBsle peareHTsl n
npeabsBIsieMble K HUM TpeOoBaHms. Kiaccnpukanusi KaTHOHOB M aHHOHOB B KaueCTBEHHOM aHallU3e
(cepoBOIOPOHBIN METOJI, KUCIOTHO-OCHOBHOI METO[). KOHIIEHTPUPOBAaHUE MUKPORJIEMEHTOB COOCAKICHUEM
Ha HEOPraHWYECKHX U OPraHUYECKHX COOCAIUTEISX.

DKCTpaKIUs.

OCHOBHBIE 3aKOHBl M KOJMYECTBEHHBIC XapaKTEePUCTUKH OJKCTpakuuu. CKOPOCTh OIKCTPaKIIMH.
Knaccnudukarus SKCTpakIIMOHHBIX MPOIECCOB. THIBI AKCTparupylomuxcst coequHeHni. HenonnzoBanusie n
HOHHBIE aCCOIIMATHI. KooparHallMOHHO-HECOIbBATHPOBAHHbIE HeWTpanbHbIe COC/INHEHUSI.
BHyTpukoMIulekcHble  coenuHeHHs. KoopAMHAIMOHHO-COJILBATUPOBAHHBIE  HEWTpPAIbHBIE  KOMILIEKCHI.
KoopauHanmoHHO-HECOIpBaTUPOBAHHBIE ~ MOHHBIE  acCOIMAThl, KOMIUIEKCHBbIE  KHCIOTHL.  CrocoObl
OCYyIIECTBJICHHUsT SKCTpakiuu. [lepuoanmdeckas SKCTpakuuWs, HENPEPbIBHAS OSKCTPAKIMS, HPOTUBOTOYHAS
9KCTpakuus. [IpakThdeckoe WCIONBb30BAaHME OKCTpPAaKUWH. PasneneHue BEHIeCTB. KOHIEHTPHPOBAHHME.
W3yyenne paBHOBECHIA.

Copouus.

Mexanmsm copbrmn. CopOrust Ha akTHUBHBIX yrirax. CopOrust Ha HOHOOOMEHHBIX U XeIaTo00pa3yroniux
copberntax. CopOmms Ha KpeMHE3eMax M XHMHYECKH MOIMGHUIMPOBAHHBIX KpeMmHe3eMax. CopOmus Ha
HEOPTaHMYECKUX COpOeHTax.

Jpyrue Meroanl.

OneKTpoxXuMudeckue MeToabl. OTroHka (IUCCTUISAIUSA, BO3TOHKA). 30HHas IiaBka. CelleKTHMBHOE
pactBopenue. HanpasnenHnast kpuctamusanus. Anddy3noHHbIe METOABL, (GIOTANUs U IPYTHE.

Xpomarorpaguyeckue METOAbl U MX KJIAacCH(UKALUS 110 arperaTHOMy COCTOSHMIO (a3 — rasoBas U
KHMJKOCTHAs, 10 MEXaHWU3MY B3aMMOJICHCTBHS copOeHTa M copbara (pacmpenenuTesibHas, MOHOOOMEHHas,
ancopOumoHHast, addQuHHas, ocalo4Has, aacOpOLMOHHO-KOMILIEKCOOOpa3oBaTeibHast); 10 TEXHHUKE
BBHINIOJHEHMs (KOJIOHOYHAs, OyMa)kHas — IUIOCKOCTHAas WJIM TOHKOCIOWHas xpomarorpagus). CrocoOsl
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MOJy4eHHsl XpoMaTorpaMMm. Xpomarorpaduueckue napamerpbl. Teopus XpoMaTorpaduueckoro pasiesieHuUs.
l"azoBas xpomarorpadus. XKumkocTHas KoJloHOTHAsS XxpoMaTorpadus. [ImockocTHas xpomaTorpadus.

Knaccupukarmms pU3uKo-XUMHIECKAX METOIOB aHAJIH3A.

1. ONeKTpOXMMHUYECKass THTPUMETPHA HWIM  JJIEKTPOXMMHYECKHE METOJbl YCTAHOBIEHHS TOYKH
skBUBaJIeHTHOCTU. [loTeHnmomerpus. Konnykromerpus. Kynonomerpus. BonbramnepoMerpust.
2. OrnrnyecKkre METOABI aHAJIN3A.

a) Meronpl aHanmm3a, OCHOBAHHBIC HAa ATOMHBIX CIIEKTpax: 3MHCCHOHHBIA (CHEKTpalbHBIH aHAIN3),

aToMHas abcopOuys, TIaMeHHast poTOMETpHsl, PEHTTCHOBCKas CIIEKTPOCKOITHSL.

6) MeTonpl aHanM3a, OCHOBaHHBIE Ha  MOJISKYJSIDHBIX — CIIEKTpax: crekTpodoromerpus,

momMunecueHms, MK-cnexrpockonus, pezoHancusie metoasl — J11P, SIMP, SAKP.
3. dusnueckre METOAbI aHAIH3A.

Macc — ceKTpOMeTpHs, Y — CIIEKTPOCKOMNUS, PaAUOXUMHUUYECKHE.

MetpoJiornyecKue 0CHOBbI AHATUTHYECKOH XUMHH

OCHOBHBIE METPOJIOTUYECKHE TIOHATHS M HPEICTABICHIS: H3MEPEHUE, METOBI M CPEIICTBA H3MEPEHHH,
METPOJIOTHYECKHE TPEOOBAaHUS K pe3ynbTaTaM HM3MEPEHHH, OCHOBHBIC MPUHIMWIBI M CIOCOOBI 00ECHEeYCHUs
JOCTOBEPHOCTH PE3YJIbTaTOB N3MEPECHNUH, IOTPEIIHOCTH. AHATUTHIECKAI CUTHAT M TIOMEXH.

Enuanis! konndecTsa BemiecTBa. CoCOObI BEIPaXKEHNS KOHIIEHTPALIUH.

Oprasuzanus 1 METOAOJIOTHS METPOIOTHYECKOTO 00ecTIeueHHs AEATEIbHOCTH aHAITMTHYECKO CITy>KOBI.
ITpoBepka ammapaTypsl, aTTEeCTalUsl HECTAHIAAPTHBIX CPENCTB H3MEPEHHH. MeTposormdeckas aTTecTanus
AQHAIIMTHYECKUX JTa00PATOPHii.

XUMHYECKUE PeaKTHBbI, UX KiIacCUPHKAIM U 00Ias XapaKTepUCTHKA; MCIBITAHUE PEaKTHBOB M UX
OUHUCTKA.

XuMudeckas MepHas Iocyzia ¥ €€ rpalyupoBKa. AHaJuTHYeCKHe IPUOOPHI M TpeOOBaHUs K HUM, KJ1acc
TOYHOCTH, IIPOBEPKA U IPayHpOBKa, COUETaHUs C MUKpoIpolieccaMu 1 OBM.

1. DJexkTpoxumMuuecKass THTPUMETPHS.

OOmas xapakTepuCTHKa IEKTPOXUMUIECKIX MeTo10B. Kitaccupukanus. DIeKTpoXuMudecKas ssaeika.
WHankaTOpHBIN 3MEKTPON U ANIEKTPoA cpaBHEeHHUs. Juddy3noHHbII noTeHnHan. ["anbBaHUYeCKAN dIIEMEHT U
NIEKTPOIUTHYECKAS sTYeHKa. PaBHOBecHBIE INEKTPOXUMHUUECKHE CHCTEMBI. HepaBHoBecHbIC
IEKTPOXUMHUUECKHE CHCTEMbl. SIBICHHWS, BO3HUKAIONIME IIPH IPOTEKAaHMM TOKa (OMHYECKHE MaJcHHE
HanpsDKeHUs,, KOHLEHTPALMOHHAs ¥ KHHeTHYecKas moisgpusanus). IlonxspuszanyioHHbIE KpHBBIE W HX
HCTIONB30BaHHE B  PA3IUYHBIX  JJEKTPOXMMHUYECKMX MeTofaX. UyBCTBHTENBHOCTb, CEJIEKTHBHOCTE,
BOCIIPOM3BOANMOCTE, SKCIIPECCHOCTH IJEKTPOXMMHUUYECKIX METOIOB aHAIIN3A.

2. IloTeHHMOMETPUYECKHI METO/ AaHAIU3A

Teopuss BOZBHHUKHOBEHUs MNOTEHUMANIOB. JIBOMHON anekTpuueckuit cioil. HopMmanbHble 351€KTpOHBIE
noteHImansl. IloTeHnman snekrpoma B pactBope. llepeHanpspkenue. PeanbHble 37eKTpOJHbBIE MOTEHIIHAIBL
W3MepeHne mnoTeHHuana. OJEKTPOABl B IOTCHLIHMOMETPUH. ONEKTPOABl CpPaBHEHMS M WHIWKATOPHBIE
anexTpoapl. [loreHnmomerpudeckoe THTpoBaHWe. ['paduueckuii crocod HAXOXKICHUS KOHEYHOH TOUYKH
TUTpOBaHMs. pH-MeTpudecknii MeTox ompeneneHus] KUCIOT W OCcHOBAaHWH. CTEKISHHBIN 3JEKTPOJ M €ro
XapaKTepUCTHKA.

3. pH-MeTpuueckmii meTon

HoHnocenekTuBHBIE 3J1EKTPOAbl. [IpuMEeHEHHE MOTEHIIMOMETPHUYECKOTO METO/a aHAIM3a B IIPAKTHKE
aHajuM3a W OIpeJesIeHHs] KOHCTaHT JIUCCOIMALMM OPraHWYECKHX PpEeareéHTOB M KOHCTAHT YCTOWYHBOCTH
komIuiekcoB Me-R.

4. Kynonomerpus. Konaykromerpusi 4 BoJIbTaMIepoMeTpus

Kynonomerpus.

Teoperndeckre ocHOBBI. 3akoH (apanes. CriocoObl onpeneneHus] KOJMIecTBa deKTpudecTsa. [Ipsmas
1 KOCBCHHAs KyJIOHOMETPH. Y CIIOBHSI MPOBEACHUS MPSIMBIX M KOCBEHHBIX KYJIOHOMETPUIECKUX OMpPEICTICHHH.
Kynonomerpuueckoe TutpoBanue. [IpuMeHeHne KyTOHOMETPUIECKOTO METO/a AHAJIN3A.

Konaykromerpus.

Teoperndeckue OCHOBBI KOHAYKTOMETPUYECKOTO MEOJAa aHalu3a. OJIEeKTPOINpPOBOJHOCTh. YENBbHOE
CONPOTHUBJICHUE. YJelbHas AIIEKTPONPOBOJHOCTb, OJKBUBAICHTHAas W MOJSpHas 3JEKTPOIPBOIAHOCTb.
Konnyktomerpuueckoe  TurpoBaHue. KpuBble  KOHAYKTOMETpHUUECKOro  THUTpoBaHuUs. I[IpumeneHnue
KOHIYKTOMETPUYECKOr0 METOa aHAIN3a.

BosbTamnepomMerpuyeckre MeTOABI.

Teopus momsporpagudeckoro meroma. OOmme Bompochl. Kiaccmueckas — momsiporpadus.
[NonspuzanuonHsle KpuBble. DnekTpoas!. IloTernman momyBonaH. KauecTBeHHBIH nosporpadudecknii aHaIu3.
[onsporpaduueckuii poH. Teopust KOTMIECTBEHHOTO NOISPOTPaPUIECKOTO aHAIH3A.

AmMmepoMeTpruIecKoe THTPOBAHUE.

CymHocTtb MeToza. THIMKATOpHBIE SNEKTPOABL. BHIBI KPUBBIX TUTPOBAHUSI.

5. Onruyeckne MeTOABI AaHAJIN3A

CoBpemenHoe cTpoeHue artoMa. CHEKTp DSIEKTPOMATHUTHOIO W3IAY4YEHHUS, €ro OCHOBHbIE
XapaKTEPUCTUKH U CIIOCOOBI X BBIPaYKEHUS (IJIMHA BOJIHBI, YACTOTA, BOJIHOBOE YHCIIO, SHEPTHS H JP.).

MeToa aTOMHOH CIEKTPOCKOIHU.




OcHOBHBIE U BO30YX/JICHHBIC DJICKTPOHHBIE COCTOSHMSI aTOMOB. DHEpreTHUECcKHe nepexossl. [IpaBuio
orbopa. 3aKOHBI HCIYCKaHHS M TOTJIONICHUS. BEpOsSTHOCTH 3IICKTPOHHBIX MEPEXOAOB M BPEMS KHU3HHU
BO30YKIEHHBIX COCTOSHHHA. XapaKTepUCTHKA CHEKTPATbHBIX JTHHUH. CBsI3b HMHTEHCHBHOCTH C YHCIOM
N3ITy4YaroUX YacTHII.

6. ATOMHO-3MHCCHOHHBIH METO/ aHAJIN3A

HcTounnkn artoMm3amy ¥ BO3OYKACHHS: SICKTPHUECKHE pa3psabl (AyroBble, MCKPOBBIE W Jp.),
IUITAMEHHA, TUIa3MaTpOHbI, HHAYKTUBHO-CBS3aHHAsA IUIa3Ma, Jlazepbl. OCHOBHBIE XapaKTEPUCTHKHA HCTOYHHKOB
aTOMU3AIMK; TeMIIepaTypa IUIa3Mbl, COCTaB IUNIAMEHH, KOHLIEHTpAIHsl 3JeKTPOHOB. PU3ndecKre U XUMUYECKHUe
MIPOLIECCHl B HICTOYHUKAX aTOMHU3AINHU U BO30YKICHUS.

Mertponoruyeckiue XapaKTepUCTUKU CHEKTPalbHOIO aHajiu3a: IIyMbl M OTHOIIEHHE CUTHAI-IIYM,
OllCHKa MHMHHUMAJIBHOTO aHAJMTHYECKOTO CHTHANa, Npejaensl oOHapyxeHus. OCHOBHbIE TpeOOBaHHS K
cranaaptaMm (9tajoHaM). KauecTBEeHHBIH M KOJIMYECTBEHHBIN aHainu3. KonndecTBeHHass 3aBHCUMOCTH MEXIY
HMHTEHCUBHOCTBIO CIIEKTPAJIbHBIX JIMHUM U KOHLIEHTpaIUeH.

AmnmapaTypa: CTUIOCKOTI, CTHIIOMETPBI, CIIEKTporpadsl, KBaHTOMETPHL. [IpuMeHeHne MeToa.

7. Metoa niiamenHoii ¢poromerpun

CymmHocts MeToma. [loaroroBka mpoObl K aHaIM3y, OCOOCHHOCTH BBEACHHS INPOObI B IUIaMEHHA.
I'openku u pacteiurenu. [Tnamennsie poromerpsl. [Ipumenerne miameHHON POTOMETPHUH.

ATOMHO-AOCOPOLMOHHBII MeTOA.

OcHOBBI Merofa. VICTOYHMKM W3JIydeHHs, WX XapaKTepUCTHKA. VICTOYHMKHM  aToMHM3aIvu.
KonunuectBennsiii ananu3. CrnocoObl omnpeneneHus] KOHIEHTpanuu. Amnmnaparypa. dakTopsl, BIHMSIONIME Ha
pe3ynbTaThl aHanu3a. [IpeumyiiecTsa U HegocTaTku MeToaa. Ilpumenenue.

PeHTreHoBCKAs M 3JIEKTPOHHAS CIIEKTPOCKOINMSI.

Penrtrenosckas cnekrpockonus. OCHOBBI MeTola. PeHTreHo-abcopOLMOHHbIH aHanu3. PeHTreHoBCcKkas
¢yopecueHuunsi. PeHTreHoBckass (OTOANEKTpOHHAsI crieKTpockomnusi. CyIIHOCTh M XapaKTePHCTHKa DTHUX
METO/IOB.

8. MeToabl MOJIEKYJ/ISIPHOM CHIEKTPOCKOINHU

Cnextpel Monmekyn. IlomHast 3Heprusi MOJEKyNl KakK CyMMa »JJICKTPOHHOH, KoleOaTenbHOW W
BpAIIaTeIbHOM, CXEMBI JJEKTPOHHBIX YpPOBHEH Mojekynsl. OCHOBHBIE W BO30Y)KICHHBIE 3IICKTPOHHBIC
coctostHAsL. OCOOEHHOCTH MOJICKYJISIPHBIX CIIEKTPOB. CrIocoObI MOHOXpPOMATH3aLNH JTy9UCTOH SHEPTHH.

Knaccudukanms crexTpaabHBIX NPUOOPOB M MX XapaKTEpUCTHKA: AWCIEPCHs, pa3peliaroias Cuia,
ceerocmna. [lpeemHukn u3nydeHus:: (GorodMynbeus, (oTodneMeHTs, (OTOYMHOXKHUTENN. MeTOombI
MOHOXPOMaTH3aLIHH.

9. CnekrpodoTomerpuyecKknii MeTo1 aHAIN3A

OcHoBa Meroma. OcHOBHOM 3akoH cBertomoriomeHus byrepa-Jlambepra-bepa. MounspHsrii
k03 unreHT norioieHus. BoIOOp ONTUMAaNBHBIX YCIOBUH (OTOMETPUYECKON peakiuu. BiusHue pa3anaHbIX
(aKTOpOB Ha MOJHOTY 00pa3oBaHMsl (hOTOMETpHUYECKOW peakiuu. [locTpoeHue rpaaynpoBOYHOrO rpaduka.
[Tpu4mHBL OTKJIOHEHMS OT NPAMOIMHEWHOH 3aBHCHUMOCTH ONTHYECKON IUIOTHOCTH OT KOHIEHTPALUH
OTIPEETISIEMOTO BELIECTBRA.

Mertposlorudeckue  XapaKTepPUCTUKH  CHEKTPO(POTOMETPHYECKOro  aHanmm3a.  [IpaBHIBHOCTS,
BOCITPOM3BOIMMOCTb, YYBCTBHUTEIILHOCTb, IpEZeNl OOHAapyXXEHWs M AMAIa30H OINpEeesIeMbIX COJECp)KaHHH,
CEJICKTHBHOCTD U JI.

Amnmaparypa. Crnoco0Gsl MOHOXpOMAaTH3aIlMM JyducToi sHeprud. Komopumerpus, ¢oTomerpus,
cneTpooTOMETpHSL.

AHaTUTHYECKOE NPUMEHEHHE CIEeKTPO(OTOMETPHUYECKOr0 MeToJa aHann3a. KadecTBEeHHBIM aHam3.
KommuectBennsiit ananms. CriocoOsI onpeeieHns] KOHIEHTpauK (IpaaydpOBOYHEIN rpaduk, MeTos 100aBoK,
nuddepeHnranbHEIA METO, CIIEKTPO(YOTOMETPHIECKOE TUTPOBAHHE).

Amnanus MHOTOKOMIIOHEHTHBIX CHUCTEM. HccnenoBanue XAMHU9ECKHX CUCTEM
cHeKkTpooTOMEeTpUYecKUMH  Metojgamu. Ormpenenenue uyucna KoMIoHeHTOB. OmpeneneHne cocraBa
KOMIUIEKCHBIX COEAMHEHUH (METO/ MOJISIPHBIX OTHOIIEHHH M M30MEpHBIX cepuii). OmpeneneHne KOHCTAHT
paBHOBeCHil U T.A.

10. JIroMuHeCHeHTHBII MeTo/ aHAJIN3a

PaznuuHple  BUABI  JIOMHMHECHEHIMM M WX  KiIaccupukamust  (paJuoJIFOMHHECIEHINS,
JIEKTPOITIOMUHECIICHINS, XHMHOJIOMHHECIICHIINS, (OTONMOMUHECIeHIMs). OCHOBHBIE 3aKOHOMEPHOCTH
MOJIEKYTISIpHOH  (poTOmFOoMHUHECTIeHIINN. He3aBHCHMOCTh CIIEKTPOB JIIOMHUHECHEHIMHA OT JUIMHBI BOJIHBI
BO30yxnatomero ceera. 3akoH Crokca-Jlommens. [IpaBuiio 3epkaabHON CHMMETPHH CIIEKTPOB ITOTJIOMICHUS
(bayopecueniuu (npasuio JlepmuHa). 3akoH Basuiosa.

Tymenne TIOMHHECHEHIWH: TEeMIEpaTypHOE, KOHIEHTPHPOBAHHOE, TYIIEHHE MOCTOPOHHIMH
npuMecsiMH.  METpOJIOTHYEeCKHE  XapaKTepPUCTHKH  MeToja  (TPaBMWIIBHOCTB,  BOCIHPOU3BOJUMOCTH,
CENIEKTUBHOCTb, H30MPaTEIbHOCTD, IPEIEN OOHAPYKECHUS, AUATIa30H ONPEICIIEMbIX KOHIICHTPAUN | Ap.).

Hcnonb30BaHUE OPraHUYECKUX PEAreHTOB B JIOMUHECLIEHTHOM METOE aHaIu3a.

OnrTuyeckre CBOMCTBAa  peAKO3eMENbHBIX  dneMeHTOB. CoOcTBeHHas JiomMuHecueHuust P30.
JIromuHECHIUpYOIIME KOMIUIEKCHBIE coeAuHeHHs P30 ¢ HeopraHMuecKUMH U OpraHUYeCKUMH PeareHTaMHU.

IIpuMeHeHHE TIOMMHECHEHLIUU KoMIIekcoB P30 nns MX MHAMBUAYaJbHOIO ONpENEeNeHUs Ipu UX




COBMECTHOM NPUCYTCTBUU.

5. | O6pa3oBaTejibHbIE TEXHOJIOTHH

ITpy NOATOTOBKE CHENUATNCTOB-XUMHUKOB HCIIOIB3YIOTCS CJIEIYIOIIIE OCHOBHBIE ()OPMBI IPOBEICHUS
Y4IeOHBIX 3aHATHIA:

- UHTEPaKTHBHBIC JICKIINH;

- JIGKIUH Npecc-KOH(pEPEHIINH;

- TPEHMHTU M CEMUHAPBHI IIPO Pa3BUTHIO NPO(ECCHOHAIBHBIX HABBIKOB;

- TPYIIOBBIE, HAay4YHbIE AUCKYCCHH, NeOaThl

6. | Mcnonb3yemble pecypebl HHPOPMAIHOHHO-TeIeKOMMYHHKAIIMOHHOI ceTH «Internet; madopmannonnsie
TEeXHOJIOTHH, IPOrPAMMHBIE CPeICTBA H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

HNudopmanuonHoe odecnieueHue
0a3bl TaHHBIX, HHPOPMALUNOHHO-CIPABOYHbIE M OMCKOBBIE CHCTEMBbI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunas snextponHas 6ubimoreka
http://elibrary.ru/default.asp Poccuiickas HanmoHanbHas OubIHOTEKA
http://primo.nlr.ru http://nbmgu.rudnexkrponnas 6ubimoreka Poccuiickoi rocynapcTBeHHOM
OHONIHOTEKH.

7. | ®opMBbI TEKYIIEro KOHTPOJIs

TECTOBBIH KOHTPOJIb, KOHTPOJIbHBIE PA0OTHI, KOJIOKBUYMBI

8. | ®opmMa MPOMEKYTOUHOTO0 KOHTPOJISI

3a4CT

Paspaborumk: K.X.H. 1oueHT Kadenpsl xumuu Temupxanos B.A.
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