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Jlis ompeneneHuss XMMHUYECKOTO COCTaBa BELIECTB W MaTEpHAlOB B HACTOALIEE BpeMs
NPUBJIEKAIOT METO/bI, OCHOBAaHHBIE HA XUMHUYECKHX, (PU3MUYECKHX M OMOJOTHUYECKHX MPUHIUIIAX.
OTO NPUBOAUT K TOMY, UTO AaHAJTUTHKAM, CHEIHATH3UPYIOIIUMCS, HampuMmep, B 0O0IacTH
HEUTPOHHO-AKTUBAL[MIOHHOI'O aHallu3a, HY)XHbI CYIIECTBEHHO WHBIE 3HAHUSA 110 CPABHEHUIO C
aQHAJIUTUKOM, paboTaloLMM B O0JIaCTH KyJIOHOMETpUHU. B TO ke BpeMms U Te, U JApyrue JOJDKHBI
OBITh 3HAKOMBI C OOIIMMHU BONPOCAMH AHAIUTHUECKOW XUMHH, TAaKUMH, Kak TpeOOBaHUS K
NPEJCTaBUTEIILHOCTU MPOOBI U MpaBuUiaM ee oTOopa, WK CrocoObl U3BICUCHUS MH(DOPMAIIUN U3
AQHAJIMTUYECKOT0 CHUTHAaJla, JOJDKHBI MPEACTABIATh ceOe IOJIOKEHUE M POJIb KaKJOro METoja B
o0111eM apceHane METOJ0B aHAIMTUYECKOM XMMUH, YMETh IPAaBUJIBHO BHIOMPATh METOABI aHAIN3A,
OTBEUAIOLME I[OCTaBICHHON 3ajgade. byaymemy kanauaary Hayk cCIEAyeT 3HaThb COBPEMEHHOE
COCTOSIHME W TCHJCHIMU Pa3BUTHS AHATMTUYECKON XMMHUHM M AHAJUTUYECKOH CIIy>KOBI, MMETh
npejcTaBieHre 00 OCHOBHBIX HAay4HbIX IEHTpax M COOOINECTBaX aHAJUTHKOB, O Hay4YHOH
autepatype. B cBs3u ¢ 3TUM mpezacTaBisieTcs LesecooOpasHbIM HMETh OOLIyI0 HpOrpaMmy,
KOTOpask TaeT BO3MOXKHOCTh MPHHUMATh KaHIUJAATCKUH 9K3aMEH B PaMKax MOATOTOBKH KaH]IU/IaTOB
XUMHUYECKUX U TEXHUUYECKUX HAYK IO CIIEUUANIbHOCTH "AHAIUTUYECKAs XUMHUS .

Heo6xonuMocTh cocTaBieHUs €IMHON MPOrpaMMbl TUKTYETCS TAaKXKe TeM, YTO peasIbHbIN
aHaJIM3 4YacTO BKJIIOYAeT B KAayecTBE OTJENIBHBIX 3TAllOB Pa3HOPOJHBIE ONEpalyy; MHOTAA caM
METO/I aHAJIM3a, B TOM YHCIEe B IPUOOPHOM O(GOPMIICHHH, OCHOBAaH Ha Pa3JIMYHBIX HpuHIHNax. K
TaKUM METOJ[aM OTHOCSITCSI, HAaIlPHUMep, XpOMa-TorpadpuuecKie METO bl aHATH3a.

Hacrosmas nporpaMMa  9K3aMeHa  KaHAWJaTCKOTo MUHUMYMa OXBaTBIBAET
OCHOBOIIOJIATAIOINE Pa3/iesibl aHATUTHUECKOW XUMHH, OCHOBHBIE METOJABI CPEACTBA U OOBEKTHI
aHanmu3a. [lomumo 001iero sK3aMeHa Mo aHATUTUIECKON XUMHUH PEKOMEH]IYeTCs C/1aBaTh YK3aMEHBI
[0 OTIENBHBIM pa3iellaM AHATUTHYECKOW XWMHHU, TEMaTHYECKH COOTBETCTBYIOUINUM IPOQHITIO
JMCCEePTAIlMOHHOM paboThl acmupaHTa. OTH pa3zeibl ONpPeAessIoTCs OopraHu3anuei, rae caaercs
9K3aMEH, W HAy4YHbIM pYKOBOJAWTENIEM OHK3aMEHYIOUIerocs; IO MECTy CJadd 3K3aMeHa

pa3pabaThIBAlOTCS M YTBEPKJAIOTCS COOTBETCTBYIOIINE JOMOJIHUTENbHbBIE IPOTPAMMBI.
OcHoBHasi nporpamMmma

1. OBIIIME BOITPOCHI

1.1. Beeaenune

[Ipenmer ananmuTuUdeckod xumuu. Llenn W OCOOCHHOCTH aHATUTUYECKOM XUMUH H
AHAIUTUYECKOU CITy:KObl. B3anMOCBS3b aHATUTUYECKONH XUMUU C IPYTMMU HayKamH, 3HaU€HUE JUIs
obmrecTBa (HapOJAHOE XO3SMCTBO, OKpY)KAroIash cpenaa, MEIWIMHA, CMEXKHBIE 00JIaCTH HAyKH).
OCHOBHBIE JTaIlbl Pa3BUTHS.

AHanuTHuecKue 3a1aun: OOHapyKeHUe, UICHTH(PHUKAIUS, ONIPE/ICTICHIE BEIIECTB.

MeTonpl aHATUTHYECKOW XUMHUHU. XUMUYECKHEe, (DU3UYECKHE W OHOJIOTUYECKUE METOJIBI.
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Metoasl oOHapyXeHHs, WIACHTHU(QHUKAIMH, pa3felieHUuss U KOHLEHTPUPOBAHHUSA, OIpeAeIeHUS;
ruOpuHble W KOMOWHHpPOBaHHbIE MeETOJbl. MeToabl TpsMble U KOCBEHHBIC. Y CIOBHOCTh
KJaccupuKaruii.

OCHOBHBIE ~ XapaKTEPUCTUKH  METOJOB  OMNpPENENEHUs:  YYBCTBUTEIBHOCTb,  Mpeel
oOHapyXeHHs, [AMUana3oH ONpeleNsieMbIX COJEpKaHui, BOCHPOU3BOAUMOCTh, MPABUIBHOCTD,
CEJIEKTUBHOCTh. MeToll 1 MeTouKa. [IpoIoIKUTEIBHOCTD, TPYA0EMKOCTh, CTOUMOCTH, IIPUOOPHOE
o0ecrieyeHne METOIMKH aHaTN3a.

Bugel  XuMHMYecKOro — aHaiM3a:  M30TOIHBIM,  aTOMHBIA,  CTPYKTYPHO-TPYMIIOBOM
(byHKIIMOHANBHBIN),  MOJIGKYJSIPHBIM,  BEIIECTBEHHBIH,  (a3oBbii.  Makpo-,  MHUKpO-,
YJIbTPAaMHUKPOAHANU3.  JIOKalnbHBIM,  HEpaspylIAKOIMW,  JUCTAHLUHUOHHBIM,  HEIPEPHIBHBIN,
BHEIa00paTOPHBIH (IT0JIEBOH ). AHAIHM3 M KOHTPOJIb, UX Crielu(uKa.

EnuncTBO aHanuTHyeckoro mpouecca. Jluanektudeckas CBs3b MpoOIeMbl, METO/Ia, O0bEKTa
aHaJIM3a U OTMPEENIIeMOTr0 KOMIIOHEHTA.

Opranu3anus aHAIMTHYECKOW CaykObl, ee ¢yHkuuu. KOHTpOIh TEXHOIOTHYECKUX
nporeccoB. MapKHpOBOYHbIE aHAIN3EI. Pe3ynbTaT XUMHUYECKOT0 aHAIN3a KaK IMOKa3aTellb KadyecTBa
OPOAYKIMH. ApOUTPaKHBIN aHATH3.

HpI/IHI_II/IHH YHI/I(bI/IKaI_II/II/I " CTaHAapTU3allUU aHAJIIUTUYICCKUX MCTOOUK.

2. METOJIbI AHAJIU3A
2.1. XumMn4yeckue MeTOaAbI
XUMHUYECKHE TIPEBpAIICHHS BEIIECTBA — OCHOBA XMMHMUYECKHUX MeEToAoB. lMcrnonb3oBaHue
3aKOHOB TepMOJII/IHaMI/IKI/I (XI/IMI/ILIGCKOC paBHOBCCI/Ie) U KHHCTHUKU OJI1 OIIMCAHUS U ynpaBneHm{
peaJ'II)HBIMI/I TOMOT€HHBIMH U FeTepOFeHHBIMI/I CUCTEMAaMMU.

2.1.1. Teopemuueckue ocHogbi

KonnuecTBeHHBIE XapaKTEPUCTUKHU PABHOBECUI: TEPMOJNHAMUYECKAs! U KOHLEHTPALMOHHbBIE
KOHCTaHTbI, CTaHJAPTHBIA U (OpMaNbHBINA MOTEHLMAJbI, CTENEHb 00pa3oBaHUS (MOJbHAS J10JIfA)
KOMIIOHEHTa. PacueT akTHMBHOCTEH M pPaBHOBECHBIX KOHIIEHTpauuili kommnoHeHToB (pH, pM u
KOHIIGHTPALMM Ppa3HBIX KOMIUIEKCHBIX (DOpM, MOJIEKYJISIPpHOH M HOHHOH pacTBOPUMOCTEH).
Bydepnocts cucrem (pH, pM u penokc 0ydepsi).

KuciorHo-ocHOBHOe paBHOBecHe. Pa3BuThe NpencTaBiIEHUN O KHCIOTaX W OCHOBAHMSX.
Hcnonp30oBaHue MNPOTOJUTHYECKONM TEOpPUM JI1 OINHCAHWS paBHOBECHil. BriusHHe CBOHCTB
pacTBOpUTENS  (JIOHOPHO-AaKIENTOPHBIX, JUAJIEKTPUUYECKOM MPOHU-I[AEMOCTH, aBTOIPOTOJIN3A);
Kinaccupukanus pacrBoputeneil. KoHCTaHTBl KHCIOTHOCTH M OcHOBHOCTU. DyHKius [‘ammera.

BydepHbie pacTBOpHI.



KommiexkcooOpa3oBanue. TUIbl KOMIUIEKCHBIX COEIUHEHUH, UCIOIb3YEMBIX B XUMHUYECKOM
aHaimze. KowmmiekcHble coequHeHuss B pacTBope. (CTymeHuaToe KOM-TUIEKCOOOpa3oBaHHE.
KoHncrantsl ycroitunBocTu. MeToabl onpeiesieHus COCTaBa KOMIUIEKCHBIX COSAMHEHUN U pacueTa
KOHCTaHT ycToWumBocTH. KuHeTnka peakuuii xomruiekcooOpasoBanus. MHepTHbIe U TaOUIIbHBIC
KOMIUIEKCHI. YTpaBiIeHUE pPeak-IUsIMU OCAXICHUA-PACTBOPEHUS] U OKUCICHUS-BOCCTAHOBIICHUS C
MOMOIIBI0 KOM-TIIEKcooOpa3oBanws. [I[puMephl HCTIOTh30BaHMS KOMILIIEKCOB.

OKHUCINTETBLHO-BOCCTAHOBUTE/IBLHOE paBHOBecHe. OOpaTuMbie M HEOOpaTHUMbIE PEaKIUU.
VYpaBuenue Hepucra. CrangaptHble W peaibHble ((opMalibHBIC) MOTEHIUAIbl. CMeENIaHHBINA
noteHuan. MeTopl u3MepeHus noreHuanoB. Koncrantsl paBHoBecusl. MexaHH3M OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIX  peakuuil. KaTtamuTudeckue, aBTOKATATUTUYECKUE, COIPSIKEHHBIE U
WHYLIUPOBAHHbBIE OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

IIpoueccnl ocaxneHusi-pacTBopenusi. PaBHoBecHs B cUCTeMe KUAKOCTH -TBepraas (asa.
KoncTtantel paBHOBecHs (TEPMOAMHAMHUYECKOE W peajbHOE MPOU3BEIECHUE PACTBOPUMOCTH);
pacTBOPUMOCTh. MexaHu3M 00pa30BaHUS M CBOWCTBA KPUCTALIMYCCKHX U aMOPQPHBIX OCAIKOB.
Komnounneie cucreMbl. 3arps3HEHUs W YCIOBHS MOTYYEHUS YUCTHIX OCAJKOB. YCJIOBHUS MOJHOTO
OCKICHHS U PACTBOPEHHS OCAJKOB.

Oprannyeckue peareHTbl B XHMHMYECKOM aHaau3e. DyHKIMOHAJIbHO-aHAIUTHYECKUE
rpymnmsl. BrausiHue CTpyKTypsl Ha CBOWCTBA OpPraHWYECKUX peareH-TOB. (OCHOBHBIC THIIBI
COCIMHEHUN, O00pa3yeMbIX C YYacTHEM OPraHMYeCKHX pEareH-ToB. TeOopeTUYecKHe OCHOBBI
B3aUMOJICHCTBUSl OpPraHUYECKUX pEareHTOB C HMOHAaMU METAJJIoB. BakHeilmne opraHuyeckue

aHAJTUTUYECKUE PeareHThl, 001aCTH UX MPUMEHEHUS.
2.1.2. TIpasumempuueckue memoowt

CymHocTb, 3Ha4y€HUE, JOCTOMHCTBA M  OrPAaHWYEHHUS TPSAMBIX M  KOCBEHHBIX
rPaBUMETPUYECKUX  METOJ0B. TpeOoBaHus, MNpeabsBiIsieMble K ocaakaMm. Baxueiue

HEOpPraHMYECKHEe U OPTaHUYECKUE OCAAUTETH. AHATUTHYECKHUE BECHI.
2.1.3. Tumpumempuueckue memoonl

Teopernueckne ocHoBbl. CymHocTh M Kiaccupukanus. Buabl TuTpoBanus (mpsmMoe,
oOpatHoe, kocBeHHOe). KpuBeie TuTpoBanus. Touka OSKBUBAJIEHTHOCTH, KO-HEYHash TOYKa
TUTPOBAHUS U METO/bI €€ NHIAUKALINH.

KucaoTHo-ocHOBHOe THTPpOBaHUe. KHCIOTHO-OCHOBHOE TUTPOBAHUE B BOJAHBIX U HEBOJHBIX
cpenax. [lepBuuHble cTaHapTHBIE PACTBOPHI JUIsl YCTAHOBJICHHSI KOHIEHTPALlUU PACTBOPOB KHUCIIOT
u menoyeil. Kpusble TUTpOBaHMS ISl OAHO- 1 MHOTOOCHOBHBIX cUCTeM. HIMKaTOpHI.

OKHCINTETbHO-BOCCTAHOBUTE/IbHOE TUTPOBaHue. [lepBuYHbIEC 1 BTOPUUHBIE CTaHAAPTHBIE
pactBopsl. Kpusble TtuTpoBanus. Muaukaropbl. TuTpoBaHME MHOTOKOMIIOHEHTHBIX CHCTEM.
[IpenBaputenbHOE OKHUCICHHE MW BOCCTAHOBJIICHUE OMNpeaesieMblXx coeauHeHud. Kparkas

XapaKTepUCTHKA METO/IOB: NepMaHraHATOMETPHUH, MOJIOMETPUH, OMXpOMaTOMETPHH,
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OpoMaToMeTpHH, [IEPUMETPHH.

Komniiekcomerpuyeckoe TuTpoBaHue. CyIIHOCTh, aHAIUTHYECKHE OCOOEHHOCTH.
Hcnonp3oBaHue aMHUHOTIOIMKapOOHOBBIX KHUCJIOT B KOMIIJIEKCOHOMETPUH.
OTWIICHIMaMUHTETpayKCycHass Kuciaora W ee guHatpueBas coib (DATA). Baxneiimue
YHHUBEpCaJbHble U cHelupUYecKrue MeTaUIOXpOMHbIE HHAMKATOphL. [IprMepsl mnpakTHyeckoro
MCII0JIb30BaHUsl KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.

OcanurenbHoe turpoBanme. CymHocTs. KpuBble THUTpoBaHusA. Meroabl HMHAU-KAaLUU
KOHEYHOM TOYKU TUTpOBaHUs. THAMKATOPBL.

2.1.4. Kunemuueckue memoonl

CymHocTh METOJI0B. WNuaukaTopHble peakuuu, MHAMKATOPHbIE BELIECTBA.
JuddepeHumanbHbIil 1 MHTETpaIbHBINA BapUaHThl METOAOB. KaTalnTHYECKU U HeKaTAIMTHYECKUI
BapUaHTBl  METOJOB. MeToabl  ONpeAeNeHUuss KOHLUEHTPALUMUW  HWHAMKATOPHBIX  BELIECTB.

YyBCTBUTEIBHOCTD, H30MPATEIBHOCTh U TOYHOCTD, O0JIACTH IPHUMEHCHHS.
2.1.5. Buoxumuueckue memoont

CyurHocts MeT010B. DepMEHTATUBHBIE WHIMKATOPHBIC PEAKIIMU. XHUMHUYECKas MPUpOJa U
cTpykTypa (epmentoB. DepMeHT-CyOCTpaTHbIe KOMILIEKCH. DakTOphI, BIUAIOININE HA CKOPOCTbH
dbepMeHTaTUBHBIX peakiuid. MMMoOunu3oBaHHble ¢GepMeH-Thl. buoceHcopbl M (epMEHTHBIE
AIEKTPOIBI. CymHocTb WMMYHHBIX METO/IOB. NmmyHObepMeHTHBII aHaIIu3.
PagmonmMmyHonornuecknii  aHanu3. MeTOIbl pPETHCTPA-IIMM  AHAIMTHYECKOIO0 CHTHAJIA B
OMOXMMHMUYECKMX W HWMMYHHBIX MeTofax. UyBCTBUTENBHOCTh, H30MPATENHLHOCTh U TOYHOCTH

MeTo/10B. O6acT MPUMEHEHHsI, BO3MOKHOCTU M OTPaHUYEHHUS.
2.1.6. Tepmuueckue memoont

Tepmuueckue 3pQPexTsl Kak NMpUYMHA WM CJIEACTBUE XMMMUYECKHUX peakuuil, (pa3oBbIX U
CTPYKTYpHBIX TmpeBpamieHui. [IpsimMble TepMHueckne METOAbl aHalIM3a. ODHTAIbIIUMETPUS

(xanmopuMeTpus), TEePMUUECKUHN aHATTN3, TEPMOTPAaBUMETPHUs, KaTa-pOMETPHSI.
2.7.6. I'az060110MomempuuecKuii anaius

[TpuHIMT METOIOB. OcobennoctH " CcrI0COOBI BBITTOJTHCHHUS. [Tpumenenue
ra30BOJIIOMETPUYECKUX METOJIOB B OPraHUYECKOM OJJIEMEHTHOM aHalu3e, [JId OINpPEeIeSICHUS

yriaepoja B MeTaiaX | CIlaBaX, IPU aHAIHU3€E IBIMOBBIX T'a30B, CBETUIBLHOTO ra-3a.
2.1.7. Dnekmpoxumuueckue memoowl

Teopernyeckne ocHOBbI. (OCHOBHBIE DIPOLECCHI, TPOTCKAIONIME HA JJEKTPOAAX B
ANEKTPOXUMHUYECKON suerike. KuHeTmka nsnekTpoxumuueckux npoueccoB. llomspuzannonnas
kpuBas. Kinaccudukanus 31eKTpoOXUMHUYECKUX METOJIOB.

IHoreHuuomerpus. PaBHOBECHBIE JJIEKTPOXUMHYECKHE CHCTEMBI M HMX XapaKTEPUCTUKH.
Hcnonb3oBaHue TMpsMBIX U KOCBEHHBIX IIOTCHIMOMETPUYECKHMX METONOB B aHauu3e U
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uccienoBanny. MoHoMeTpus: BO3MOXXKHOCTH METOJAa W OrpaHHYEHUs. THIBI MOHOCEIEKTHBHBIX
NIEKTPOJIOB U HX XapaKTEPUCTUKH. PEpMEHTHBIE U Ta304yBCTBUTEIBbHBIE DJIEKTPOIBI. 10JEBbIE
TpaH3UCTOPBL. IIoTEeHIMOMETpUYECKOE TUTPOBAHUE C HEMOJSPU30BAHHBIMU U IOJISIPU30BAHHBIMU
3JEKTpoaMu. XPOHOIOTEHIIMOMETPHUS IIpsiMasi © HHBEPCUOHHAS.

Kynonomerpus. Ilpsimas nmoreHnmocratuyeckas U rajJbBaHOCTATHYECKAs KYJIO-HOMETPHUS —
0€37TaJIOHHBIN, BBICOKOUYBCTBUTENIbHBIN METOJ aHanu3a. KyJoHOMET-puyeckoe TUTPOBAHUE, €T
BO3MOKHOCTH ¥ IIPEUMYLIECTBA NIEPE APYTUMHU TUTPU-METPUUIECKUMU METOAAMM.

Bosbramnepomerpusi. XapakTepUCTUKU BOJIBTAMIIEPOTPAMM, UCIIOJIb3YEMBIC IS U3yUEHUS
U ONpENCNICHHs  OPraHM4eCKMX M  HEOPraHMYEeCKUX  COEAMHEHHMH.  MeTponorudeckue
XapaKTEPUCTHKN KJIACCUYECKOH, OCIMIIOrpaduuecKkoil, HMITyJIbCHOH M IEePeMEHHO-TOKOBOM
noJsiporpaduu, BO3SMOKHOCTH M OTPAaHUYEHHS ATUX METOAOB. Mcronp30BaHnEe KaTAIMTHYECKUX U
a/ICOPOLIMOHHBIX TOKOB JJISi TOBBIIIEHUS CEJIEKTUBHOCTM M YYBCTBUTEJIBHOCTH OIPE/IEICHUS.
WMuBepcroHHAsi BOJIBTAMIIEPOMETPHUS M €€ IpUMEHEHHEe B aHaiuse. lIpsAMble UM KOCBEHHBIE
BOJIbTAMIIEPOMETPUYECKHE METO/BI.

Konaykromerpusi. DKBUBAJICHTHAs U yJ€JbHASI 3JEKTPOIPOBOAHOCTE. [10/1BUKHOCTD HOHOB.
HuskouacToTHas KOHIOYKTOMETpPHs: NPSIMOM METOX M KOHAYKTOMETPUYECKOE THUTPOBAHUE.
Vcnonb30BaHME KOHIYKTOMETPUYECKUX JaTYMKOB B XpoMaTorpaduu U APYyrux METOAax aHaJIN3a.

DJIEKTPOrpaBuMeTpHUs. DJIEKTPOJIU3 NPU KOHTPOIMPYEMOM IMOTEHLHUANE U IPH 3aJaHHON
BEeIMYMHE TOKa. IIpumeHeHuwe »syeKkTponm3a s pa3felIeHHs KOMIIOHEHTOB CMECH M HX

KOJIMYCCTBCHHOT'O OIIPCACIICHU.

2.2. du3zndyecKne MeTOIbI

BzaumopelicTBue BeIECTBa C QJICKTPOMArHUTHBIM ~ U3JIYYCHHEM, IIOTOKaMH  YaCTHIL,

MarHUTHBIM T0JIEM — OCHOBA (DU3UYECKUX METOJIOB aHAJIN3A.
2.2.1. MemoObt amomHOIll ONMUYECKOU CHEKMPOCKORUU

Teopernyeckne OCHOBbI. ATOMHBIE CIEKTPHI dMHCCHHU, TOTJIOMICHUS U (IYyOpeCIEHIIHH.
PesonancHoe  mornomenme.  CaMoONOTJIONIEHHWE,  HOHM3aIMs.  AHAJUTHYECKHE  JIUHHUH.
AHaTMTUYECKHU CUTHAJ. 3aBUCUMOCTh aHAJIMTUYECKOTO CUTHAJIA OT KOHIIEHTPAIUH.

ATOMHO-IMHCCHOHHAA clieKTpockonus. Bo3Oyxnenue mpo0d B miameHu. BoszOyxieHue B
QyrOBOM H HUCKPOBOM paspsaax. WHAYKTHBHO cBs3aHHas Iutazma. Dororpaduueckas u
dotornekTpudeckas peructpanus crnektpa. KowmmbroTepHas geHcuToMeTpus. OnTHUecKue
CIIEKTPOMETpPHI, KBAaHTOMETpHL. MaeHTudukamuss 5>IEMEHTOB IO DSMUCCHOHHBIM CIIEKTpaM.
Ompenenenre OTHETBHBIX 2yeMEeHTOB. (CrocoObl ompesneneHust coaepkanus. Dusznueckue u
XMMHYECKHEe TMoMmexu. BuyrpenHui cranmapt. [logaBieHne MemaromMX BIMSHUNA MaTpHIBl U
COMYTCTBYIOLIUX 3JIEMEHTOB. [IpuMepbl ncnoab30Banus. AHAIN3 TBEPAbIX BEILIECTB U MaTEpUAJIOB,

TCXHOJIOTUYCCKUX PaCTBOPOB, APYTIHUX 00BEKTOB.



AToMHO-a0copOuuoHHass cnekrpoMerpusi. CymHOCTh MeTofa. VICTOYHUKM M3ITy4EeHUS
(JTamIIBI ¢ TTOJIBIM KaTOJI0M, 0€33JIEKTPOIHBIC pa3psiIHbIE JaMIIbl, j1a3epsl). [ImaMmenHas aroMu3anus.
XapaKTepUCTUKU TUTaMeH M UX BbIOOp. Turbl ropenok. DnekTporepMuyeckas arToMu3anus. THIbl
JNEKTPOTEPMUYECKUX aTOMU3aTOpoB. CrocoObl MmoAroroBku MpoObl. [lomexu: Xumuueckue u
¢usnueckue. Koppekiusi mo-mex (MCMOJIB30BaHUEM BCIIOMOTATENIbHOTO HCTOYHHMKA CILIOLUIHOTO
cnektpa u 3pdek-ra 3eemana). UyBCTBUTEIHHOCTh U M30MPATENHHOCTE. [I[prMepsl UCTIOTB30BaHUSI.

AToMHO-duyopecuenTHas crnekTpockonusi. [Ipuaiun Meroga. CrmocoObl BO30YXKIEHUS
atoMoB (Y@ wusmyuenue, ynazep). B3aumHoe BIusHUE 5J€MEHTOB U YCTPAaHEHHE JTHUX BIUSHUIL.

[TpakTHueckoe NpUuMeHeHue.

2.2.2. Memoost peHmeeHO6CKOU U  INEKMPOHHOU  cheKmpockonuu  Metoabl

pPeHTreHocnekTpaabHoro anaausa (PCA).

OcCHOBHBIC CBOWCTBAa M XapaKTEPUCTUKUA PEHTICHOBCKOro wu3iydeHus. OOo3HaueHHs B
peHTreHOBCKUX crekrpax. IlpaBuma otGopa. Knaccudukamms smuccnonHeix wmeronoB PCA.
DIIEKTPOHHO-30H0BBIN PEHTTE€HOCIIEKTPAJIbHBIN MHUKPOAHAJIN3 (PCMA),
peHtreHopaguoMerpudeckuii  ananu3 (PPA), peHTreHoCneKTpalbHbI aHalu3 C HOHHBIM
Bo30yxaeHreM (PIXE), penrrenoduyopectientasiii anamu3 (PDA). 3akon Mo3nu. 3aBUCHMOCTD
BBIXOJ]a PEHTICHOBCKOW (IIyOpecUeHIIMH OT AaTOMHOTO Homepa dyeMeHTa. DakTopsl,
OTIpeNieNAIoNMe HUHTEHCUBHOCTh (piyopecueHnnu. KauecTBeHHbBIM M KOJNMYECTBEHHBIH aHAJIM3.
Martpuunsie 3¢ GexThl. TUIBI pEHTT€HOBCKUX CIEKTPOMETPOB. CHEKTPOMETPHI C SHEPIreTUUYECKOM U
BOJIHOBOM Aucriepcueid. CpaBHUTEIbHAS XapaKTePUCTUKA METOA0B. [IpakTHueckoe npuMeHeHue.

AOCOpPOIIMOHHBI ~ pEHTTeHOCHEeKTpanbHbli  aHanu3. llpunmun  meronma.  Ilormomenue
PEHTI'€HOBCKOTO M3JIy4eHMsI, Kpas MOIJIOMEHHs. 3aBHCUMOCTh KO3(PQHIMEHTa MOTJIOUICHUs OT
aTOMHOM Macchl U MOPSIKOBOTO HOMepa dieMeHTa. [[pumenenne metona.

Pentrenosckasi porodiekTpoHHas cnekrpockonusi (POIC; anekTpoHHAsT CHEKTPOCKOMUS
st xumudeckoro aHanuza, JOCXA). OcHOBbl MeTona. 3aBUCHUMOCTb KHUHETHYECKOM SHEpruu
(OTO3EKTPOHA OT SHEPrMU BO30YKIAIOIIETO U3IYUYECHUS U DHEPIUU CBSI3U DJIEKTPOHA B aTOME.
3aBUCUMOCTh SHEPrMM CBSI3M OT aTOMHOrO Homepa dneMeHTa. CpeaHsss TiayOMHa BBIXOJa
(b OoTORIEKTPOHOB. AHaANNU3 MOBEpXHOCTH. [IpakTHUeckoe mpruMeHeHue.

O:xe-2JIeKTPOHHAas cnekTpockonusa. IlpumHnmn wmeropma. 3aBucumocts 3Heprun  Oxe-
AIIEKTPOHOB OT AaTOMHOTO HOMEpa »JJIEMEHTa. AHAJIUTUYECKHE BO3MOKHOCTHM M 00JacTh

MIPUMEHEHHUS.
2.2.3. MemoObt MONEKyAAPHOUT ORMUYUECKOU CREKMPOCKONUU

TeopeaneCKue OCHOBBI. MOJ'IGKyJ'[S[pHI)Ie CIICKTPbI NOTJIOIICHHA, WCITYCKaHM. OcCHOBHBIE
3aKOHBI CBCTOIIOIJIOINCHUA W HCIIYCKaHMHA. Paccesnue cBera. Honﬂpmaum{ H OITHYCCKas

aKTUBHOCTh. CII0COOBI HU3MCPCHUSA AHAJIMTUYCCKOI'O CUTHAJIA.
te]



CnextpodoroMeTpusi. DIEKTPOHHBIE CHEKTPHI M DHEPreTHUECKHUE MEPEXOobl B MOJEKYIax.
CriocoObl  MOHOXpOMATH3aIlMM  CBETOBOrO TOTOKAa. IlyTM TOBBINICHHS U3-OMPaTEIbHOCTU
onpenenenusi. CriocoObl ompeneneHuss KOHLIEHTparuu BemecTB. Juddepennuanbaeii MeTon B
criekTpodoTomMeTpun. AHAJIN3 MHOTOKOMIIOHEHTHBIX cucteM. [IpomsBopHas crnekTpodoToMeTpus.
Cnekrtpodoromerpuueckoe  TUTpoBa-HHe. CHeKTpockomusi OTpaxkeHHs. JlocToMHCTBa |
orpaHu4eHust MeTo10B. [IpakTu-yeckoe nmpuMeHeHue.

JlromuHecueHTHbIe MeToAbI. Bup! momunectuennmu. @nyopecuenis u poc-popecueHuus.
OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHOW JIIOMMHECHEHIMU. TylIeHHe JIOMHUHECIECHIIHH.
KauecTBeHHBII 1 KOJMUECTBEHHBIN aHAN3. JIIOMUHECIIEHINS KpHCTAILIOPOC(OpPOB.

HK- u pamaHoBckasi (KOMOMHALMOHHOIO paccesinus) cnekTpockonusi. Ko-nebarenpHbie
U BpallaTeNbHbIe CHEKTphl. KauecTBeHHass MHTEpNpETalus CIEKTPOB U KOJUYECTBEHHBIH aHAIN3:
UICHTU(HUKALUS BEUIECTB, CTPYKTYPHO-TPYNIIOBOM M MOJICKYJISAPHBIA aHAlU3, OMNpEeAeiIeHue
CTPOCHUSI MHIUBUAYAIbHBIX cOoeqUHEHUH. OCOOEHHOCTH aHajlu3a ra3oB, PacTBOPOB U TBEPABIX
00pa3noB. CHeKTpOCKONHsS BHYTPEHHEro OTpakeHus. CIEKTPOCKONHs C HApYIIEHHBIM ITOJHBIM
BHYTPEHHUM OTpaxkeHrueM. [loriomienne B MUKPOBOIHOBOW 00JIaCTH.

Hedenomerpus u typoumumerpus. Portoakycrudeckas crexTpockonus. [loms-pumerpus.

[TpuHIUIIBI METOIOB M 00JIACTH IPUMECHEHHUSI.
2.2.4. Memoowt macc-cnekmpomempuu

OcHoBHbIE CcHIOCOOBI 00pa30BaHMS MOHOB: JJIEKTPOHHBIM yAap, XMUMHUYECKas HOHHU3AIMs,
MOHU3AlMA B T10JI€, O] IEHCTBUEM U3JIyUEHUS Jla3epa, B MHAYKTUBHO CBA3aHHOM IUIa3Me, TICIOIIEM
paspsange, BakyyMHOM wuckpe u Jp. CrnocoObl Macc-CIEKTpalbHOTO aHaIM3a, perucTpaunus |
UHTEpIIpeTanuss cnekTpoB. KadecTBEHHBI M KOJIMYECTBEHHBIH aHaiu3. AHaIU3 ra3oo0pa3HbIX,
KUJKUX U TBEPAbIX BellecTB. M3oTomHoe pa30aBieHHE B Macc-CEKTpoMeTpuH. JIOKanbHBIA M
nociIoWHbIM aHanu3. OOnacTu NMPUMEHEHUs: W30TOIHBIM, IEMEHTHBI U MOJIEKYJISPHBIA aHAIIN3,
ofpeJieieHue  ra3000pa3ylolmx MnpuMmeceil. Xpomaro-macc-CieKTpoMeTpusi. Tumsl  Macc-

AHAJIN3aTOPOB: TMHAMNYCCKUC, CTATUUCCKHUEC, BPEMSAIIPOJICTHBIC.

2.2.5. Memoowvt maznumnozo pe3onanca aoep u 3J1eKmpoHos

Teoperudyeckue OCHOBBI. MarHUTHO-IMIOJBHBIE NEPEXOAbl. MeXaHU3Mbl pejlaKCaluu:
CIIMH-PELIETOYHAs U CIMH-CIIMHOBAs pellakcauus. [ MpoMarHuTHOE OTHOLIEHHUE.

AMP-cnieKTpOCKONMS: MarHUTHBIA MOMEHT S[pa U €ro B3aUMOAECHCTBUE C MAarHUTHBIM
MOJIEM; pealTi3alisi MArHUTHOTO PE30HAHCA; XUMUYECKUI CIIBUT Y CIIMH-CIIMHOBOE B3aWMO/ICHCTBUE;
MpUMEHEHHUE TSl HACHTU(PUKAIIUKA COSTUHEHUH.

IIIP-cieKTPOCKOMUsI: MOJIOKEHNUE PE30HAHCHOTO CUTHAJA U §-paKTopa; dIeK-TPOH-sIepHOe,

AIIEKTPOH-3JIEKTPOHHOE B3aMMOJIEICTBUE U CBEPXTOHKAs CTpyKTypa crekTpa JIIP; npumenenue.



2.2.6. Aoepno-gpuszuueckue u paouoxumuyeckue menmoowt

Teopernyeckne OCHOBBI. JieMeHTapHble 4acTUlbl. OCHOBHBIE BHUABI PAJUOAKTHUBHOIO
pacraza u siACpHbIX U3ITYyYEHUM.

AKTHBAUMOHHBIA aHanu3. HelTpoHHO-akTHBaMOHHBIA aHamu3. (OCHOBHBIE BHJbI
B3aMMOJICCTBUSI HEUTPOHOB C AaTOMHBIMHM sjapamu. HMcrouHukun HelTpoHoB. HeiTtponHo-
AKTUBAIIMOHHBIN aHaIM3 Ha TEIUIOBBIX, PE30HAHCHBIX M OBICTPHIX HeHTpoHax. OCOOEHHOCTH H
VCTOYHMKH MOTPEIIHOCTEN. METpOI0ruuecKue XapakTepuCTUKN METO/IA.

AKTHBanus 3apsOKEHHbIMH  4acTULAaMH. OnpeneneHue JEerkuxX 3JIEMEHTOB C  HU3KUMHU
npenenaMu 0OHapyKEeHUsI.

["amMa-akTUBalMOHHBIA aHanu3. OnpeneseHue HeMeTauloB. YyBCTBUTENBHOCTh U AMAINIA30H
omnpenenseMbIX cofepkanuil. Perncrpanus nsinydenuii. ['aMma-crieKTpoMeTpsl.

JlecTpyKTUBHBIN U HEECTPYKTUBHBIA aKTUBAIIMOHHBIM aHann3. CrocoObl MAeHTU(DUKALINY U
KOJIMYECTBEHHOTO ONPEEICHUS 3JIEMEHTOB. [IpuMeps! UCcoab30BaHUS.

Pagnoxmmmuyeckne MeTOAbI: PaAHOAKTUBHBIX WHIMKATOPOB M M30TOMHOIO pa3daBICHHUS.
OO0m1as xapakTepucTUKa U MPUMEHEHHE.

MeccOayspoBckasi cnekTpockonusi. OO0mas xapakTepucTUKa MeToja. AHaIUTUYECKas

nH(pOPMaTUBHOCTH MeTo1a. OOIacTH IPUMEHEHHUS.
2.2.7. MemoOwt 10KanbH020 ananu3a u GHAIU3A NOGEPXHOCHU

Knaccudpukanms; ¢usnyeckne OCHOBBI METOMOB. JlOCTOMHCTBA M 00JacTH TPUMEHEHUS.
[Tonsitus mnponosbHOM M MoONepeyHoW  JoKanbHOCTH. (OcoOeHHocTH  MpobooTOOpa U
npoOONOArOTOBKM. MeTOo/bl, HCHOJIb3yeMble B JIOKAJIBHOM aHAIW3€: MacC-CIIEKTPOMETPHS
BTOPUYHBIX MOHOB W JIa3epHas Macc-CIIEKTPOMETPHUs, PEHTI€HOCHEKTPAIbHbI MHKpOAHAIN3,
PEHTTeHO(OTORIEKTPOHHAsL CcrieKTpockonws, Oske-criekrpockonusi, Metoasl MK-crexTpockornmu
MMOBEPXHOCTHU, JIIOMUHECHCHTHBIC MECTOJAbl MHUKpOaHaliu3a, smeprIﬁ MHKpOaHaJIN3 U ApYyTHUC.

[TpumepsI UCTIOIB30BAHMUS.
2.3. Buonozuuecxkue memoowt

CymHocTh OMOIOTHYECKUX METOJIOB aHalU3a, MX NPEUMYILECTBAa U OTPAHUYEHHUS, MECTO
CpeIH IPYTruX METOJI0B XMMUYECKOTO aHAIN3a.

NHaukaTopHbIi  OpraHu3M. THIIBI  HMHIMKATOPHBIX ~ MEXAaHU3MOB:  MHMKPOOPIraHU3MBI,
0ecr03BOHOYHBIE, I103BOHOYHbIE; pacTeHHs. DU3MONIOTHYEeCKH AaKTHBHbIE W  HEAKTHBHBIC
coeaunenus. Omnpenenenue (HU3NOIOTHIECKH HEAKTUBHBIX COEAMHEHHH (XMMHUKO-OMOJIOTMYECKHE
MeTonbl). B3aumozeiicTBME HMHIMKATOPHOIO OpraHu3Ma C  OIpPENEeIsieMbIM  BELIECTBOM.
AHaJIUTHYECKUH CHUTHAI M CIOCOOBI €ro perucTpauuu. MeTpoJoruuyeckue XapakTepUCTHUKU

OMOJIOTHYECKUX MCTOIO0B. Oo6nactu MMPUMCHCHUH.

2.4. Xpomamozpaguueckue memoout
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2.4.1. Teopemuueckue ocrosnt

OcHoBHble TOHATHS. Teopust paBHOBecHOW xpomarorpaduu. ['paHuYHBIE YCIIO-BHS
NpUMEHUMOCTH. Pa3MbiBaHue XpomaTorpaduyeckux NMUKOB M HMX paspemieHue. YpaBHeHHe Ban-
Heemrepa. OOmue moaxojpl K ONTUMM3ALMK Ipolecca XpoMaTo-rpaduyeckoro pasjieneHus
BEILIECTB: BBHIOOP CHCTEMbI (a3, BBHICOTHI M JHAMETPa XpO-MaTOrpaduyeckoil KOJOHKH, pPa3MEpOB
YaCTUL[ HENOJBIXKHON (a3bl. CrmocoObl OCY-IIECTBIEHUS XPOMATOrpaUuecKoro Ipolecca.
CriocoObl  3amoNHeHUsT XpoOMarorpa-(UYecKux KOJOHOK M MPUTOTOBJICHUS "TOHKUX CIIOEB".
Oco0eHHOCTH  KanWULIPHBIX ~ KOJOHOK.  CrocoObl  21I0MpOBaHUS  BeIIECTB.  JleTEeKTOpBHI.

Knaccuduxarus xpomato-rpadpudeckiux METO0B.

2.4.2. I'azoeasn xpomamocpaghus

I'a3o0-ancopOumnonnasi (razo-rBepaodazuas) xpomarorpadus. CymHOCTH MeETOJA.
N3otepmbl agcopbunu. TpeboBaHUs K ra3aM-HOCUTENAM U aacopOeHTam. Ilpumepsl necnosab3yembix
a7copOeHTOB. XHMHUYECKOe M aJCOPOLMOHHOE MOAM(UIMpPOBAHHWE TMOBEPXHOCTH aACOpOEHTA.
Bnusiaue TemmepaTypel Ha  yIep)KMBaHME U pasdeneHue. lazoBas xpomarorpadus ¢
IIPOrPaMMHUPOBAHHBIM OJEMOM TeMmIieparypsl. Jlerektopsl. [Ipumeprl npumenenus. Konrtposb
IIPOU3BOJICTBA.

I'azo-xuakocTHass xpomarorpapusi. Ilpunimun wmeroma. OOBEKTHI  HUCCIIENOBaHUS.
TpebGoBaHHA K HOCUTEISIM M HEMOJBM)KHBIM XKHUJAKUM (a3zaM. BrausHue npupozs! xuakoil ¢assl u
pazzenseMbIX BelecTB Ha 3 (PEeKTUBHOCTD pa3aeieHusl.

BoicokodddexTnBHAs KanwispHas ra3osas xpomarorpagus. CymHoOCTb MeTona.
PeakiimonHas razoBast xpomaTorpadus. [Ipumepsl npuMeHeHus A1 ACHTU(DUKALIMY BELECTB, IS
aHaJINM3a CJI0KHBIX CMecell, 00bEKTOB OKPYKAIOILIEH CpeIbl.

Ceepxkputuyeckas guironaHass xpomarorpagpus. CylnHocTb, 0cCOOEHHOCTH U OTJIMYUS OT

ra3oBOi M XHJIKOCTHOM Xpomarorpaduu, IpuMEeHEHHE.

2.4.3. ZKuoxocmnan xpomamozpaghus

BbicokorddexTuBHas xkuakoctHas xpomarorpapus. CymHocts Merona. TpeboBanus K
agcopOeHTaM M TMOABIKHOW (paze. BiusHue mpupoisl W coctaBa 3ir0eHTa Ha 3((EKTUBHOCTH
paszneneHus. Pa3HOBUAHOCTH MeTOJa B 3aBUCUMOCTH OT TMOJIIPHOCTH HENOJBMKHOW (pa3bl:
HOpPMaJIbHO-(Da30BBId U 0OparieHo-(ha3oBbIil Bapu-aHTHL. BbIOOp BapuaHTa B 3aBUCUMOCTH OT
MOJIIPHOCTH pa3zieisieMbIX BemecTB. BwiOop ycmoBuit paznenenus. [erexropsl. [Ipumenenue mis
aHaJIN3a CJIOKHBIX CMECEH.

Honoodmennasi xpomatorpagus. Heopranmueckie u opraHmuecKue HOHOOOMEHHUKU M MX
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cBoiicTBa. KommiekcooOpa3yrorire noHooOMeHHUKH. KHHETHKa 1 CEJIEKTUBHOCTH HOHHOTO OOMEHa.
BnusHue mpupoasl M cocraBa 3r0eHTa Ha 3((EKTHBHOCTh pasleneHus BemecTB. llpumepsr
IPUMEHEHHUS JUI1 KOHLIEHTPUPOBAHUS U Pa3AEICHUS] HEOPTaHUYECKUX U OPIraHUYECKUX HOHOB.

HNonnas xpomarorpapusi. OcobeHHoctr Metoaa. J[ByXKOJOHOYHBIM M OJTHO-KOJOHOYHBIN
BapuaHThl Metoaa. CopOenTsl. Jlerektopsl. [IpumMepsl npuMeHeHusl.

Houn-napuas xpomartorpadus. [Ipuauun merona. Porns HenmoaBm»KHO#M (ha3bl 1 BBOAUMOTO B
AIIIOEHT NMPOTUBOMOHA. OOIaCTH MPUMEHEHUSI.

Addunnas xpomartorpadus. Cnenudpuka addunHON Xpomarorpaduu, NPUMEHIEMbIC
azicopOeHThI. Y CIIOBUS TPOBEAEHUS npoliecca pazaeneHus. O0macTu IpUMEHEHHUSL.

JKCKJII03MOHHAsA XpoMmaTtorpagus. OcoOEHHOCTH MeXaHM3Ma YIEPKUBAHUS MOJIEKYII.
XapaKkTepuCTUKU COPOCHTOB M MOABIKHBIX (pa3. Bo3MOXKHOCTH M mpumepsl NpUMEHEeHus. | einb-
xpomatorpadust (TeIbIpoHUKAOAs U Telb-PUIbTpallMOHHas). MeXaHu3M pa3/ielIeHHs BEIIeCTB.
Xapakrepucrtuka reneil. [Ipumenenne B OpraHuueckoM U HEOPraHUYECKOM aHaJu3e.

IMnockocTHas xpomaTorpagus. CyniHOCTs METOa ¥ 00JIACTH MPUMEHEHHUS.
2.5. /Ipy2ue memoowt pazoenenus u KOHUEHMPUPOBAHUSA

Teoperuueckue ocHoBbI. Ilpomeccbl W peakuuu, JeXalMe B OCHOBE METOOB.
TepMoaMHaMUYECKUE U KHUHETUYECKHE XapaKTEPUCTUKU pa3JelieHuss W KOHILIEHTPUPOBAHHUS.
Knaccudukanus MeToI0B MO MPUPOJIE MPOIECCOB, YUCTY U Mpupoae ¢a3, IpUpojie MaTPUIbl U
KoHIeHTpaTa. CoueTaHue pa3JelieHns U KOHIEHTPUPOBAHUS ¢ MeToJaMu orpeaenaeHus. [IpuHumns
BbIOOpA MeTO/1a.

Copounonnbie meroabl. Kiaccudpukamus mo MexaHW3My B3aMMOJCHCTBUS BEIIECTBA C
COpOEHTOM, CTIOCO0Y OCYIIECTBICHUS MPOIECCa, TEOMETPUUECKUM MPU3HAKAM HEMOJIBHKHOU (a3bl.
KonuyectBeHHOE onucanne copOMOHHBIX MpoIieccoB. COpOEHTHI.

Ikerpakuusi. CylmHOCTh METOAA. 3aKOH pachpenefieHrs. DKCTPaKIUs U PacTBOPUMOCTb.
OCHOBHBIE  KOJMYECTBEHHBIE XapaKTEPUCTUKU: KOHCTaHTAa pacIpelneneHus, KodPPHUIHEeHT
pacmpezienieHusi, KOHCTaHTa dKCTpakuuu, (aktop pasnenenus. Kiaccupukaius SKCTPaKIIMOHHBIX
MPOIIECCOB IO THITY HCIIONB3yEeMOTO JKCTP areHTa, THITy OOpa3yIONIMXCS COCTUHEHHH, TEXHUKE
OCYHICCTBJICHUA. OCHOBHEIE  TUIIBI COC}II/IHCHI/Iﬁ, HCIIOJIB3YEMBIX B OKCTPAKIUU. Kiaccrr
IKCTPAreHTOB.

Ocaxnenue W coocaxkaeHue. lcronb3oBaHWEe HEOPTraHWYECKUX H  OpraHUYe-CKUX
ocaaMTeNel W CcoOocCamuTeNed JUIS  pas[eNieHus W KOHIIGHTPUPOBAHHUS OJJIEMEHTOB. Buisl
coocaxaeHuss. OCHOBHBIE THUITBI KOJIEKTOPOB. OpraHuvYecKrue COOCaIUTEIH.

DuiekTpoxumMmnuyeckne Metoabl. Knaccudukaius. DIeKTpOBbIIEICHHE (IIEK-TPOOCAKICHUE
U 3JIEKTPOPACTBOPEHUE), IIEMEHTAIHs, dJIeKTpodopes, H30Taxodo-pes.

Hcnapenue, cy0aumanus U poAcTBeHHble MeToAbl. KomuuecTBEHHBIE XapaKTEPUCTHKH.
Knaccudukanus meronos. Mcnapenue, cyOnuManus WM OTTOHKA, OTTOHKA IMOCJIE XUMHUYECKUX
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MIPEBPAILCHHIA.

Jlpyrue MeToabl pa3aejieHuss M KOHIEHTPUPOBAHMS: YIIpaBisieMas KPUCTAJUTH3AIIHS
(HampaBieHHAsT KpUCTAJUIM3allMsl W 30HHAs I[UJIaBKa), MPOOUpHas TUIaBKa U JIpYTHE
MPOMETAIUTYPIrHYECKHE METOJbI, (broTarusi, MEeMOpaHHBIC METOJbl, XUMHUYECKHE TPAaHCIIOPTHHIC
peakuu, TepMoauddy3us.

MackupoBaHHe U JeMAaCKHPOBAHUE.

3. METPOJIOI'USI U XEMOMETPUKA

3.1. Memponozuueckue 0CHOBbL XUMUUECKO20 AHATU3A

XUMHUYECKUH aHAJIM3 KaKk METPOJIOrMYecKas npoueaypa. AHaIUTHYeCKuld curHai. Pesynprar
aHanmM3a Kak clydaiiHasg BenuuuHa. llorpemHoctd, cmocoObl HMX KiacCH(UKAIUH, OCHOBHBIC
MCTOYHUKHU NOTPEIIHOCTEN B XUMUUECKOM aHAJIU3E.

Cucremaruyeckue MOTPEIIHOCTH B XUMHUYECKOM aHaiu3e. [IpaBWIIBHOCTH M CHOCOOBI
poBEepKU NpaBuiibHOCTU. [locTosiHHAS (aAIMTHBHASA) U MPONOPLUOHATIbHAS (MYJIbTHIIIIMKATHBHAS)
cucremMaruyeckas norpemuocTs. Cucremarnueckue norpemHoctu |, I, 11l pona. 3akons! cnoxenust
norpemHocTen. PeraruBu3anysi, KOHTPOJIbHBIN onbIT. PannoMusanusi.

ChiydaliHble MOrpeHIHOCTH B XHMHUYECKOM aHanu3e. leHepaabHas U BBIOOpOYHAs
COBOKYIIHOCTM PE3YyJIbTaTOB XHMMHUYECKOIO aHalIM3a. 3aKOH HOPMaJbHOIO paclpencieHUs.
Craructuka Manbix BbIOOpOK. BocnponsBogumocts. CTaTUCTUUECKUE KPUTEPUU: MATEMaTHUECKOEe
OKuJjaHue (reHepajibHOE Cpe/IHee) U reHepajibHasl AUCHepcus CIy4aiiHON BeNIWYUHBI, BEIOOPOUHOE
cpelHee, TUCIepCusi, CTAHJAPTHOE OTKJIOHEHHE, T0BEpPUTEIbHAsI BEPOATHOCTb M JOBEPHUTEIbHBIN
MHTEpBAJl. XapaKTep CBA3M MEXJy 3HAYEHHEM BEIWYMHBI U €€ CTaHAAPTHBIM OTKJIOHEHHEM
(aOCOMIOTHBIM U OTHOCUTENBHBIM).

Bo3MmoxHbIE TPUUKHBI OTKJIOHEHHSI PE3YJIbTaTOB aHalM3a OT HOPMAJIbHOTO pacHpeiesieHusl.
Pacnipenenenue Ilyaccona. [IpoBepka HOpManbHOIO 3aKOHA pacHpeeIeHHs Pe3ybTaTOB aHAIH3a.
[Toctpoenune rucrorpamm pacupenenenus. Kpurepunii [Inupcona.

Cratuctuyeckas o0OpaOoTKa pe3yabTaTOB CEPUMHBIX aHAJIN30B. BbIsABICHHE NPOMAxOB.
KonTponbubie kapTel. CpaBHeHHE IBYX (Kputepuit duiepa) u Heckosb-KuX (Kputepuu baptiepa,
Koxkpena) nucnepcuii. CpaBHenue 1Byx (kputepuii CTblo/ieHTa) U HECKOJIbKUX (Kputepuil durepa)
CPEIHUX PE3yIbTAaTOB XUMUYECKOIO aHAJIN3A.

YyBcTBUTENBHOCT. KOA(pHUIMEHT dYyBCTBUTENbHOCTH. Ilpenen oOHapyX eHHs, HUKHSIA
rpaHULla OMNpEAeNseMBbIX COJAEpKaHUM, WX CcTaTUCTHYecKass oleHKa. I[lyTu moBblIeHus
YYBCTBUTEILHOCTH METOJUK aHAJIN3A.

3aKOHBI PacCHpOCTPAHEHMsI CUCTEMATUYECKUX U CiydailHbIX morpemHocted. [lorpemmnoctn
OTJENBHBIX CTAUIl aHAINM3a U KOHEYHOIo pe3yibpraTa. [IpuMeHeHne qucnepcuoHHOro aHanusa A
OIIEHKH MOTPEIIHOCTEN OTAEIbHBIX CTAIUM U ONEepalil XUMUYECKOTO aHAJIN3a.

[IpoBepka 3HauMMOCTH BBIOOpOYHOTO KO3 dUIMEeHTa Koppesaiuu. Vcmonas3oBaHue
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KOPPEJSILIMOHHOIO aHAJIN3a JJIs IPOBEPKU HE3aBUCUMOCTH JBYX aHAIMTUYECKUX METOMHUK.

[IpMeHEeHNnE PErpecCMOHHOIO aHalnu3a AJI1 IOCTPOEHUs TPajlyMpOBOUYHBIX 3aBHUCHUMOCTEM.
CriocoObl IPOBEpKU aJEKBATHOCTU PErpecCHOHHON Monenu. HaxoxaeHue cofiepikaHusi BelecTBa
10 IPaJUPOBOYHOM 3aBUCUMOCTH, CTATUCTUYECKAs OLICHKA PE3yJIbTaTa.

Maremarnyeckoe IUIAaHMPOBAHME M ONTHMH3ALMs  aHAJIUTUYECKOIO  DKCIIEpU-MEHTA.
Hcnonp30BaHuEe JHUCIIEPCUOHHOTO U MHOTOMEPHOTO PErPECCHOHHOIO aHajau3a B IUIAHUPOBAHUU
skcnepumenta. Ornenka 3HaunMocTH (akropoB. Ilmamel Broporo mopsiaka. CuMILIEKC-
ONTUMHU3ALIHS.

Mertposoruueckoe obecriedeHne KOHTPOJIsSl COocTaBa BEIIECTB U MarepuanoB. CTaHIapTHBIE

00pa3ubl. ATTecTalys U CTAaHJApTU3AIMS METOJUK. AKKPEIUTAIUS aHATUTHIECKUX JTa00paTOPHId.

3.2. Komnbromephuie memoovl 8 AHATUMUYECKOU XUMUU

ITytn ucnonb3oBanuss OBM B ananuTHueckoil Xumuu: cOop, 0o0paboTKa, XpaHEHHE MU
0TOOpaXKeHHE PE3yJIbTATOB aHAIU3a, INIAHUPOBAHUE U ONTUMH3ALUs SKCIEPUMEHTOB, YIIPaBICHHUE
AHATUTHYECKUMH TTPHOOpaMH, CO3JIaHHE WHTETPUPOBAHHBIX YCTPOUCTB aHanmm3aTop — IBM. Ba3sl
JTAaHHBIX, OCHOBHbIE MPUHIUIIBI UX TOCTPOEHUSI U UCIIOJIb30BaHUS.

MHoromepHble JaHHblE B XMMHUYecKOM aHanu3e. [lepBuuHas oOpaboOTKa JaHHBIX.
KoppenupoBaHHble  JaHHbIE; OHATHE 00 aHAIW3€ TIJIABHBIX  KOMIIOHEHTOB ((hakTopHOM
aHanmse). MHoOromepHble perpeccusi U rpaayupoBka. [loHstme o Meromax kiaccuukanuu u
pacrno3HaBaHUs 00pa30B, KJIACTEPHOM aHaIM3E.

OO0paboTka HEIMHEHHBIX 3aBHCHUMOCTEH B XUMHuUecKoM aHanuse. [IpoGiema BBIOOpa
HayalbHbIX npuobmkeHuil. IlocTpoeHne u UCMONBb30BaHUME HENMHEHHBIX TI'PajyMPOBOYHBIX
3aBUCHUMOCTEH.  ANNpOKCUMAIMsl  SKCHEPUMEHTAIbHBIX  3aBUCHMOCTEH, €€  OCHOBHBIE
pazHoBuaHOCTU. [l depeHnrpoBaHie U UHTETPUPOBAHUE SKCIEPUMEHTAIBHBIX JaHHbIX. Dypbe-
npeoOpa3oBaHMe, €ro MHCHOJb30BaHUE I (UIBTpAlMM ILIYMOB M CHIDKEHUS MPEJeoB
oOHapyxeHHs. PacueTbl XUMMUYECKMX pPaBHOBECHUI: OIpeJleIeHHe PAaBHOBECHBIX KOHLEHTpAlUi U
KOHCTaHT PaBHOBECHUI.

4. ABTOMATHM3AIINA AHAJIM3A

Mexanu3zanus ¥ aBTOMAaTH3allMs XMMHYECKOro aHaju3a. ABTOMaTH3alus J1abopaToOpHOIo
aHaJIN3a M MPOU3BOACTBEHHOr0 KOHTpoJis. [lonHas u yacTuyHas aBTOMaru3anusa. ABTOMaTH3alMs
NEPUOJANYECKOTO, JUCKPETHOIO aHalIM3a M HENPEpBIBHOTO aHaiu3a B NoToke. [IpuHnmmel
MIPUMEHEHUS U CPE/ICTBAa aBTOMATU3alMU. ABTOMaTH3MPOBAHHbIE MPUOOPHI, CUCTEMbI U KOMILJIEKCHI,
aBTOMATbI-aHATU3aTOPbI /711 1a00paTOPHOTO U MPOU3BOJACTBEHHOIO aHaln3a, poOoThl. [Ipumepsl
COBPEMEHHBIX BBICOKOI(D(PEKTUBHBIX aHATUTHUYECKHX MPUOOPOB-aBTOMATOB (Ta30aHAIM3aTOPBI,
XpOMAaTO-Macc-CIEKTPOMETPHI U APYTHE CIIEKTPOMETPHI, AaBTOMAaTHUECKUE TPUOOPHI M CUCTEMBI IS

MIPOTOYHO-UHXEKITMOHHOTO aHaIN3a, AJI1 0TOOpa U aHaIu3a MPoOd KOCMUYECKOTO BEIIECTBA U Ip. ).
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5. AHAJIN3 KOHKPETHBIX OBBEKTOB

5.1. Ananumuueckuii YUK U cMaouu aHaIU3a

Bribop Meroma u cxembl, oTOOp MpoObI, MOATOTOBKA MPOOBI (pa3iiokeHHe, pasielieHue,
KOHLIEHTPHPOBAHWE M JpPYyrHe OIEepalyu), MOJIy4YeHHE aHAJUTUYECKOW (OpPMBI, H3MEpeHHUe
AQHAJIUTHYECKOTO CHTHaNa, 00paboTKa pe3yinbTaToB W3MepeHuil. BzammozamMeHseMOCTh METO/OB;

ONTHMM3AIIHS CXEMbI aHAIIH3A.
5.2. IIpo6oomobop u npodonodzomoska

[IpeacraBuTenbHOCTH MPOOBI: MPoOa M 0OOBEKT aHAIU3a; Mpoda U MeTo 1 aHainu3a. OTéop mpod
TOMOT€HHOT'O U IeTePOreHHOro coctaBa. CrocoObl MOMyuyeHus cpeiHel MPoObl TBEPABIX, XKUIKUX U
ra3000pa3HbIX BEIECTB; YCTPOUCTBA U MPHUEMBbI, UCIIOJIb3yEeMbIE IIPU 3TOM; IIepBUYHAsi 00paboTKa U
XpaHeHue mpo0d, Jo3upyroImue ycTporcTBa. TpaHcmoprupoBka. OTOOp TOKCHYHBIX |
PaAMOaKTUBHBIX MIPOO.

OcHoBHBIE omepaluu nepeBojaa mpoObl B ¢GopMmy, YIOOHYIO UIsl aHAllM3a: PacTBOPEHHUE B
pa3jMuYHBIX Cpelax; CIeKaHWe, CIUIABJICHHE, TEPMUUYECKOE pa3joKEHUe, pa3jokKeHHEe IO
JIaBJICHUEM, MPH TOMOIIY BBICOKOYACTOTHOTO pa3psla U B IJIa3Me, B IPUCYTCTBHH OKHCIHTEICH
(BoccTaHOBUTENEH); KOMOMHHMpPOBAHME pA3JIMYHBIX I[PUEMOB; CIOCOObI YCTpAaHEHHS W yueTa

3arpsi3HEHUI U MOTEPh KOMIIOHEHTOB MPH MPOOOIOITOTOBKE.
5.3. Ocnoenvie 06vexmot

I'eosnoruyeckue 00beKTbI. MUHEpabl, TOPHBIE TOPOBI, PYAbI U MPOAYKTHI X IepepaboTKHy,
yroyib, He(Th, ra3 W Tra3oBbIi KOHJEHCAT, CTPOUTENbHbIE MaTepuanbl. AHalIM3 CHIJIMKATOB,
KapOOHATOB, JKEJE3HbIX, HUKEIbKOOATbTOBBIX, MNOJMMETAUINYE-CKUX pyd. AHAIMTHYECKUN

KOHTPOJIb IIPH Pa3BCAKE IMOJIE3HBIX NCKOIIACMBbIX.

Mertamnbl, cIiIaBbl M NPOAYKTHI MeETAJIYPrUYeCKOH NPOMBINLNIEHHOCTH. AHAIN3
YEepHbIX, LIBETHBIX, PEIKHX, OJaropoAHBIX METAIUIOB M WX CIUIAaBOB. AHalU3 HEMETaIJIMYeCKUX
BKJIIOYEHUH, ONpeielieHrne ra3000pa3yomux MpuMeceid B MeTaiaXx U JETUPYIOIUX KOMIOHEHTOB
B CTaJISIX M CILIABAX.

Marepuajbl aTOMHOW NPOMBbINLIEHHOCTH. OrnpeneleHne TOpHs, YpaHa, IUIyTOHHS,
TPAHCIUIYTOHUEBBIX DJIEMEHTOB U OCKOJIKOB JICJICHUS.

Heoprannyeckue coeguHeHusi. MuHepaibHble ynoOpenus. Heopranumdeckue BeliecTBa
BBICOKOM 4YHCTOTHI (B TOM YHCIE TMOJYIPOBOJHUKOBBIE MaTepUallbl); OIpe-/IelIeHne B HUX
IIPUMECHBIX W JIETUPYIOIINX MHUKPOKOMITOHEHTOB. [10CIIONHBINA M JOKaIbHBIM aHAIN3 KPUCTAJLIOB,
IUICHOYHBIX W KOMIIO3MIIMOHHBIX MarepuaynoB. OrmpeaeneHue BOAbl B HEOPTaHUYECKUX
COCIMHECHUSX.

Oprannyeckne BewmecTBa. [IpupogHble M CHHTETHYECKHE OpPraHMYECKHE BELIECTBA,
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3JIEMEHTOOPTraHUYECKUE COEIUHEHHUS, MTOJUMEPBI, MJIACTMACChl, CHHTETUYECKUE U UCKYCCTBEHHBIE
BOJIOKHA, KJIEH, MPOIYKTHI HedTenepepaboOTKH, roproue-cMa30uHbIe MaTtepuabl,
KMHO(pOTOMATEpUabl, OCJIKH, YKUPBI, YIIEBOABI, CTUMYISATOPBI pocta. [lectunuasl. OcobeHHOCTH
aHaJIM3a OPraHuYeCKNX O0BEKTOB; OTIMYUS OT HEOPraHMUYECKUX 00BEKTOB.

DneMeHTHbIM aHanu3 opranumdeckux BemiecTB. Omnpenenenue C, H, N, S, ramorenHoB wu
KHCTIOpOJ1a. ABTOMAaTHYECKUE MPUOOPHI IS AJIEMEHTHOTO aHAJIN3a.

OYHKIMOHATBHBIA aHAMHM3. XHWMHYECKHEe MeToAbl (YHKIMOHAIbHOrO aHanmm3a. llenb
XUMHUYECKUX IpPEeBpAllleHUH, BBIOOp MyTe M CIOCOOOB IMpeBpalleHus. THIOBbIE T'PYMIIOBHIE
peaxkiuu. Mnentudukanus U onpeneneHue CTpYKTYpHbIX (parMeHTOB U CTPOCHHSI OPTaHHMUECKUX
COCIMHEHUH (COMpPSKEHHBIE U HECONPSHKEHHBIE KpPATHBIE CBSA3HM, LUKIMYECKUE W JIMHEHHBIC
CTPYKTYpbI, apOMaTHYeCKHe sjpa, CTepeonu3oMephl). Du3uuecKkue MeTojbl (YHKIIHOHAIBHOTO
ananmuza: UK-cnektpockonusi, Mmacc-ciekrpometpusi, AMP.

MonekynsapHblii aHaU3 OpraHudeckux 00beKToB. OCOOEHHOCTH pa3eNeHUs] OpPraHHYECKUX
BelecTB. MHTepIpeTanuss aHaTUTHYECKUX OTKIMKOB HA TPYIMIIOBBIE PEAKIIMU U WHIUBUAYATbHBIC
coenuHeHusi. VHTerpanbHble aHaIUTHYECKHE OIEHKH ("dumcino ombuieHus", "HomHoe umcio").
Xpomarorpaduueckue METOAbI MOJIEKYJISIPHOTO aHAIK3a.

Ornpezenenne BOJbl B OpraHUYeCKUX coeqnHeHusx. Meroa ®@uiepa.

AHann3 BBICOKOMOJIEKYJISIPHBIX BelecTB. OmnpezaeneHue CpeqHell MOJEKyJIsp-HOH Macchl U
MOJICKYJIIPHO-MAaCCOBOTO ~ paclpeleieHus, HaOyXaHus, pPacTBOPUMOCTH,  TEMIIEPATYPHBIX
XapakTepucTuK. CTPYKTYpHBIM aHalIW3 TMOJMMEPOB: YCTAHOBIEHUWE XHMHYECKOW MPUPOJIBI,
COIepXKaHUsl U pPACIpPEACNICHUS MOHOMEPHBIX  3BEHBEB, OIpe-ACIICHUE  XapaKTEPUCTHK
YIOPSAIOYCHHOCTH CTPYKTYPHI.

AHanmu3 OpraHMYecKHX MaTepuanoB. YCTaHOBIEHUE (PA30BOro cocraBa KOMITO3HIIHIA.
OnpeneneHne OCHOBHBIX M CBSI3YIOUIMX KOMIIOHEHTOB, HAINOJHUTENEH, CTaOMIN3aTOpPOB.
Omnpenenenue caeno0B OPraHUYECKUX BEIIECTB B PA3IUYHBIX 00BhekTaX. OCOOEHHOCTH OIpeeIeHUS
METaJVIOB B OpPraHMYecKux oObekTax. Crnenuduka aHaIUTUYECKHX MpoOJeM B TMPOU3BOJICTBE
OpPTraHWYECKUX BEIIECTB U MAaTEPHAIIOB.

Buonornyeckue u MeIuIIUHCKHE 00bEeKThI. PacTeHusl, KpOBb, TKaHH, BBIJICICHHS YETOBEKA
U KUBOTHBIX. DapmMarieBTU4YeCKUe TpenapaTsl, (hepMeHThl. CaHUTaPHO-TUTHEHHYECKUN KOHTPOJIb.
Knunnuecknii ananu3. OCOOEHHOCTH aHaIN3a TAaKUX 0OBEKTOB.

IMumesBbie mpoaykThl. OnpeeneHne OCHOBHBIX KOMIIOHEHTOB (KHUPBI, OCIKH, yTICBOABI U
npyrue) u mnpumeceil. [IpenenpHo-momyctumble koHueHTpauuu (IIJIK) BpenHbix BeliectB B
npoaykTax nutanus. O630p METOIOB aHATU3A.

OO0beKkThl OKpY:KAKWIIEH cpeabl: BO31yX, MPUPOJHBIE U CTOYHBIE BOJbI, MOYBBI, JTOHHbBIC
otnokeHusi. OCHOBHBICE WMCTOYHHMKH 3arpsi3HEHWA W OCHOBHBIC 3arps3HUTENH. TpeOoBaHUSA IO

guctote; [IJIK u uX CBsA3b ¢ UyBCTBUTEIBHOCTHIO MeTO/10B. O030p METOAOB aHayM3a OOBEKTOB
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Oprmanmeﬁ Cp€abl, CPABHCHUEC UX IO HYBCTBUTCIIBHOCTH, IMMPOAOIKUTCIIBHOCTH, SKOHOMUYHOCTH,

noctynHoctu. Onpenenenue cymmapusix nokasareneit (XIIK, BIIK u np.). TecTt-meroas.

Cneuna.m,m,le 00BEKTDI: TOKCHUYHBIC u PaarOaKTHBHELIC, B3pPbIBYATHIC

JICTKOBOCILIaMEHAOIIMECS BEICCTBA, I'a3bl, KOCMHUYCCKHUE U apXCOJIOTHUICCKUC OOBEKTHI.

Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHH, BKJIOYAs NepeYeHb NPOrpaMMHOIr0
of0ecrnieyeHusi 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. JluneH3uoHHOE MporpaMMHOE o0ecreueHue, ucrnoiabzyemoe B Uarl'y:

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.
1.8.

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

[Iporpammusrit komrieke MMUC “Jlexanat”

[Iporpammusiit komiieke MMUC “Busyanbnas Ctynus TectupoBanus™

[Iporpammusrit komreke MMUC "TIJTAHBI"

[Iporpammusiii kommeke MMUC "3JIEKTPOHHBIE BEJJOMOCTH"

[Iporpammubiii  kommiekc MMUC  BEB-IIPUJIOXEHUE

KOMUCCUS-OHJIAVH"

1.9.

1.10.
1.11.
1.12.
1.13.
1.14.
1.15.
1.16.
1.17.
2. C 2004 rona pynkumonupyer INTERNET-nieHTp CBOOOTHOTO HOCTYIA ITPH YUTATHHOM 3aJie

[Iporpammusrit kommeke MMUC "TIPUEMHA I KOMUCCHUA"
TporpammusIii Kommiekc MMUC "BEJOMOCTH OHJIAWH"
Iporpammusiii kommiexkec MMUC «PITJ] OHJIAMH»
YHuBepcanbHbiii ctatuctudeckuii nmaketr STADIA

1C 3apmutata u Kaznpel

1C KamuH: pacueT 3apabOTHOH IIaThl

Awntusupycuoe 1O Kaspersky endpoint security
CnpaBouHo-nipaBoBas cuctema “I'apant”

1C Bbyxranrtepus

OMOINOTEKN.

"TIPUEMHA

u

KommproTepaple Kiacchl YHHBEpPCHTETa OCHAIICHBI CHCTeMaMH mporpamvupoBanus (MS
Visual Basik, Visual Basik for Application), npuxnagueiMu nakeramu (MS Office, Word, Excel,
Power Point, Outlook Express), mnepeBoguukamu (Promt). Taxke KOMIBIOTEpHBIC KJIaCChI
VYHuBepcurera OcHalleHbl afganTuBHOW cpenoi TtectupoBaHus (ACT), Ha ocHOBE KOTOpOH
pa3paboTaHbl TECTHI AJISl CTYJEHTOB M0 AMCUUILIMHAM 00IEenpodeccnoOHaTIbHOTO U CIIEHUaIbHOTO
0JIOKOB JIMCLUIUINH Y4€OHBIX IIIAHOB.

On

CKTPOHHBIC 0a3bl JaHHBIX, K KOTOPbIM obecneueH AOCTYII.
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Ha3Banue pecypca Cceblaka/goctyn

DnekTponHas Oubnuoreka onnaiiH «EmamHoe okHO K | http://window.edu.ru
00pa3oBaTelIbHBIM PeECypcam»

«O0pa3oBaTenbHbIi pecypc Poccun» http://school-collection.edu.ru

®enepanbHblii  00pa3oBaTeNbHBIA MOpTAN:  yupexuenus, | http://www.edu.ru

nporpammel, cranaaptsl, BY3b1, tectol EI'D, THA

OdenepanbHblii 1IeHTp HH(pOpMaIMoHHO-00pa3oBaTenbHbIx | http://fcior.edu.ru
pecypcoB (PLIIOP)

Pycckas BupTyasibHass OMOIMOTEKA http://rvb.ru

Hayunas amektponHas 6ubinoteka «e-Library» http://elibrary.ru/defaultx.asp

DnekTpoHHO-0nbmoTeunas cucrema [IPRbooks http://www.iprbookshop.ru

DneKkTpoHHO-0nbmmoreyHas cucremMa Marl'y https://lib.inggu.ru/

NudopmanmnonHo-npaBoBas cucrema «I apanm» CereBasi BepcHs, JOCTYIHA CO
BCEX KOMITBIOTEPOB B

kopnopatuBHou cetu UHrl'Y

CIIMCOK JIMTEPATYPbBI

OcHoBHas TUTEpPaTypa

1. AnekcangpoBa J.A., TaiimykoBa H.I'. Anamuruueckas xumusl. XUMUYECKHE METOJ/bl aHAIM3A:

VYueOHuk u npaktukym. -M.: FOpaiit, 2015.

2. XaputonoB lO.A. Anamutuueckas xumusa. B 2-xt. T.1. OOmme TeopeTHYecKHe OCHOBBI.

KavectBennsiit anamms: YueOnuk st By308/ FO. 5. Xapuronos. -M.: TEOTAP-ME/IUA, 2014. -688c.

3. XapuroHoB IO.A. Anammrmyeckas xumus. B 2-xt. T.2. KomudectBennwri anam3. Ousuko-
XMMHUUYECKUEe (MHCTPYMEHTAIbHBbIE) METOAbl aHaum3a: YueOHuk i By3os/ FO.S.XapuroHoB. -M.:

I'EOTAP-MEJINA, 2014. -656¢.

4. 3omoroB IO.A. Brenenne B aHamutuueckyro xumuto. M.: bunom. Jlabopatopus 3nanwmii, 2016. -

264c.

5. B.W.BacunbeBa, W.B.Illkytuna, C.M.Kapros, B.D.CenemenoB, B.H.CemenoB. CrektpaibHbIe

Merop! aHanu3a. [Ipaktnyeckoe pykoBoacteo. M.: Jlane, 2014. -416¢.

6. XKeOenrsie A.M. Anamurmdeckas Xxumus. Xpomarorpaduueckue mertomsl aHammza. M.: HUILL

NH®PA-M, Hos.3nanue, 2013, 206c.
7. 3onoros FO.A. Uctopust u MeTooorus anamutuieckoit xumuu. 3omoto FO.A. M.: [Ipoda, 2008r.

8. OCHOBBI aHAIUTHYECKOM XUMHMH. YueOHUK uid By30B. B 2-x kH. Ku.l. OOmme BOmpochl.
Mertonel paspenenud. Ku.2. Meronsl xummueckoro ananusa. Ilox pen. HO.A. 3osmoroBa. M.:

Bricmas mxomna. 2004.361 c., 503 c.
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9. BacunweB B.I1. Ananmutndeckas xumusi. B 2-kaurax. M.: [poda, 2003r.

10. BacunweB B.I1. Aranutudeckas xumus. B 2-x ku. -M: Ipoda. 2004. 368c., 384c.
11.Ananutnyeckas xumus. B 3-x ku / [lox pea. JLH. MockBuna. -M: Akanemus. 2008., 2010r.
576¢., 302c.

12. DneKTpoaHaTUTUYECKUE METOJBI: TEOpHs W MpakThka : mep. ¢ annt / Pex. @. Ilonem. - M.:
bunowm. JIabopatopus 3nanuii, 2006. - 326¢.: mi. - (MeToabl B XUMHH).

13. Orrunc b. Xumuueckue u Ouonormueckue cencopsl: Ilep. ¢ amrn. / b. Drruac. - M.:
Texnocdepa, 2005. - 336¢.: un. - (Mup JIEKTPOHUKH).

14. IImunr, Bepuep. OnTtudeckass CEKTPOCKONUS JUIsi XUMUKOB M OWOJIOTOB: Tiep. ¢ aHri. / B.
[Mmunar. - M.: Texaocdepa, 2007. - 368 c.: un., Tadi. - (Mup GU3UKU ¥ TEXHUKH).

15. N.K.I{utoBnu. Kypc anamutrueckord Xxumuu: yaeOHUK ais By3oB / M.K. Ilurouu. - 9-e usn.,
ctep. - CII6.: JIanb, 2007. - 496 c. un. - (YueOHUKH JIJIs BY30B).

16. 10.41. Xaputonos. [Ipumeps! u 3a1a4ul 0 AHATUTUYECKON XUMHHU: (TPABUMETPHUSL, IKCTPAKIIHS,
HEBOJIHOE THTPOBaHUE, (PU3UKO-XUMUICCKUE METOBI aHAIM3a): y4e0. mocodue s By3oB / FO.S1.

XapurtoHnos, B.1O. I'puropsesa. - M.: I'D0OTAP-Menua, 2008. - 304 c. : Tabu.

JlonmosiHMTENIBLHASA:

1. XapuronoB FO.A., Ixxabapos /I.H., I'puropseBa B.}O. Anammrudeckas xummus. KonmdecTBeHHBII
aHamm3. Duzuko-xumudeckre (MHCTpyMEHTalnbHble) Meronbl aHamm3a/ [lpaxtukym. -M.: 'EOTAP-
MEJIUA, 2012

2. Xapuronos [0.A., I'puropsesa B.IO. IIpumeps! u 3anaun no ananmutrdeckoi xumuun -M.: TEOTAP-
ME/IMA, 20009.

3. Banosa (KombuioBa) B. Ananutuueckas XuMHsi U (PU3MKO-XMMHUYECKHE METOJbI aHAIU3a:
npakTukyMm. - M.: lamkos u K., 2013. -200c.

4. Orto M. CoBpeMeHHbIe MeTO/Ibl aHaTuTHYeckol XxuMun. M.: [Ipoda, 2003-2004r.
5.®DusznYecKrue METOIbl UCCIIEOBAaHUsI HEOPTaHUYECKUX BEUIECTB: yuel. mocoodue st By30B / [log
pen. A.b. Hukonbckoro. - M.: Axkanemus, 2006. - 448c: min. - (Bsicuiee mpodeccuoHanbHOE
obpazoBanue). (Jomym. YMO)

6. Toxcukonornueckas xumusi: yueOnuk st By3oB / [Tox pen. T.B. [lnerenesoil. - 2-e usna., ucrp. -
M.: I'DOTAP-Menua, 2006. - 509 c.: ni. (Pekom. YMO)

7. Mapuenko, 3urmyHT. Meroabl crnekrpooromerpud B YD u BUAMMON o00inactax B
HEOPraHWYECKOM aHayim3e: mep. ¢ monbck. / 3. Mapuenko, M. bambrnexak. - M.: bunowm.
Jlaboparopus 3Hanuii, 2007. - 712 c: un. - (MeToasl B XUMHH).

8.JIypre, FOnuit FOnpeBuu. CrpaBounuk nmo aHamutuueckord xumuu / H0.1O. Jlypee. - 6-e usm.,
[mepened. ¢ u3a. 1989 r.]. - M.: Anbsiac, 2007. - 447 c.: Tab., CXEMBI.

9. Hpyros, IOpuit Cremanoud. [IpoOGomoaroroBka B SKOJOTHMUECKOM aHAIM3E: MPAKTHYECKOE
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pykoBoactso / FO.C. Ipyros, A.A. Ponun. - 3-¢ u3n., non. u nepepad. - M: bunom. JlabopaTopus
3HaHuii, 2009. - 855 c.: ui. - (MeToabl B XUMUK).

10. Hpyros, FOpwmii CrenanoBuy. AHanmM3 3arps3HEHHBIX Ouocdep M NHILEBBIX HPOIYKTOB:
npaktuueckoe pykoojacto / FO.C. [IpyroB, A.A. Poaun. - M.: bunom. JlaGopaTopust 3HaHUH,
2007. - 295 c.: ui. - (MeToasl B XUMHUH).

11.Apyros, FOpuit CtenanoBuy. AHajin3 3arpsA3HEHHON IIOYBBI M ONACHBIX OTXOOB: MPAKTUYECKOE
pykoBojctBo / FO.C. [Ipyros, A.A. Ponun. - M.: bunowm. Jlaboparopus 3nanwmii, 2007. - 424 c.: ui.

- (Meroapl B XUMHUN).

JonotHUTEILHAS POrpaMMa
34JTAYH H IIEPCIIEKTHBbBI AHAJIHTHYECKOH XHMHH OBBEKTOB
OKPYKAIOLEH CPEJIbI (OCC).

Cxema aHanm3a mnpupogHoro oOwekTa, ee ortambl. [IpenBaputenbHoe 00cien0BaHUE.
[TpoGooTdop 00pa3oB Boj, MoYB, Bo3ayxa. [IpencraBurenpHas mpoda, pazoBas mpoda, CMEITaHHAS
npo0Oa. [IpoGonoaroroBka. Meroauka ananuza. Pesynbrar anamuza. OmeHKa KadyecTBa COTJIACHO
CanlluH u gpyrum crannapram, 1 HopMaTuBam. Y IPaBIISIOIIEe PELICHHE.

Bunet  00BbeKTOB — aHanM3a:  MPUPOAHBIE  BOMABI,  XO3SIMCTBEHHO-TIUTHEBBIE  BOJIBI,
TEXHOJIOTUYECKHE PACTBOPHI, CTOYHBIC BOJBI U JAp. CucTeMaTHdecKkuii aHanu3 Bojbl. [IpaBHIIbHOCTH
MHOTOKOMIIOHEHTHOTO cocTaBa. [IpuMeps! aHanm3a 00bEKTOB.

Omnpenenenre OpraHoNICNITUYECKUX, (PUIUKO-XUMUYECKUX U OAKTEPUOJIOTUYECKHX CBOWCTB
NIUTHEBOM,  POJHUKOBOW,  INPOMBILUJIEHHOW  BOJABL.  YPOBHHM  KOHLEHTPALMH  MHKpPO-
MaKpPOKOMITOHEHTOB.

Krnaccudukanus Bog XUMHYIECKOMY COCTaBY U MUHEPATU3aIluH, 10 CBOWCTBAM PacTBOPA.

OcHoBHbIE TTapaMeTpbl cocTaBa Boj: pH, MuHepanu3aius, Cyxoil OCTaTOK, OKHCIISIEMOCTb,
MYTHOCTb, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM MOTEHIIMAN, PACTBOPEHHBIE OPraHUYecKHe W
HEOPTaHWYECKHE BEIIECTBA, PACTBOPEHHBIC Ta3bl W Jp. PacueTHBIe MmapameTphl, aHATUTHYECKU
ompezensseMble mapameTpbl. HopMupyembie mapameTpsl.

OcHoBHBIE paBHOBECHS B IMOJCHCTEMax BOJHBIX pacTBOpoB. KapOoHaTHas mojcucTemMa
(CO,, HCO3, CO3%).

da3oBasi HEOJHOPOAHOCTh. M3MEHSIEMOCTh COCTaBa BO BpPEMEHHU (COpOIus, 3arpsi3HEHUE,
ouotpanchopmars).

MeToBl onpeielIeHHsT MaKpo- 1 MHKPOKOMITOHEHTOB BOJ M IOYB. MIOHOMETpHUs W MOHHAS
xpomarorpadus B ananuze OOC.

Ananu3 nous. OnpeneneHrne PU3NKO-XUMHUECKUX XapaKTePUCTHUK (TIOTHOCTD, BIAXXHOCTb,
MJIACTUYHOCTD, COJIEPKAaHNE NOHOB, Kanwus, pocdopa a30Ta, TSHKEIBIX METAIIIIOB | JIp.).

OnpeneneHre MEXaHUYECKUX TTOKa3aTeeld TPYHTOB.
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Ananu3 Bo3ayxa. CoiepkaHrue OpraHMYeCKUX U JPYTUX MIPUMECEH.
HccnenoBanue BIMsIHUE Ha TPOAYKTUBHOCTH IOYB HE(TEe3ar psi3HEHUH.

HccenenoBanue ocaakoB, BbINAJAOIKX HA Tepputopun PU.

3A/IAYHU U IIEPCIIEKTHBbBI AHAJ/IN3A ITHII[EBBIX ITPO/[YKTOB H
CEJIbCKOXO3AHCTBEHHOI'O ChIPhA

OCHOBHBIE PUHIUIIBI, YIUTHIBAIOLIUECS MPU pa3pabOTKe peKOMEHANNN 0 TOTPEOICHHUIO
MUIIEBBIX BEIIECTB (HEOOXOIUMOE COJIepKaHue B CYTOYHOM pallioHe, OENKOB, JKUPOB, YIIIEBOOB,
BUTaMHHOB Makpod3jieMeHToB Ca, Mg, P, Fe).

benku, xupbl, yriaeBOJbl, MHUKPOKOMIIOHEHTBI, OMPEACIAIONINEe OPraHoJIeHTHYECKUE
KauecTBa MPOJAYKTOB

CeHCOpHBII OpraHOJENTHYECKUN aHAIIN3.

XUMUYECKUI aHaTu3 MUIIEBOTO ChIPhs U KAYeCTBA CEIbCKOXO3AUCTBEHHOTO ChIPbS.

CoBpemenHble TpeOoBaHUS K aHanm3y. [lepexoa Ha COBpPEMEHHBIC (DHU3MKO-XUMUYCCKUE
METO/bl aHalu3a (MHCTPYMEHTAJbHBIC) TUINEBBIX MPOJIYKTOB, CHIPbS M BCIIOMOTATEIbHBIX
MaTepuasoB.

BOCHpOI/ISBO,I[I/IMOCTB, OKCIIPECCHOCTb MCTOJI0B aHAJIn34a.

Du3NKO-XUMHYECKHE METOAbI 1JIs1 AHAJIN3a MUIIEBBIX, CeJILCKOX0351iiCTBEHHBIX MPOIYKTOB U
ChIPbS

NHcTpyMeHTallbHBIE METOJIbl  aHajdu3a NpH  ONPENEICHUH YIbTPAMAJIbIX KOJIMYECTB
OTIPEEIIIEMOTr0 BEIIECTBA U UCCIIEA0BAHNS HAa MOJIEKYJIIPHOM YPOBHE.

ATOMHO-a0COpPOIIMOHHBI METOJ] aHalli3a BOJHBIX BBITSDKEK C OMPEEICHUEM TsHKEIbIX
METAIIJIOB B BOJIE, ITOYBE U JPYTUX OOBEKTaX.

Bonbpramnepomerpuueckiie METOIBI aHANTM3a, U B YACTHOCTH MOJsiporpadusi, OCHOBaHHAs Ha
MCIIOJIb30BaHUU MPOIIECCOB MOJIIPU3ALMHU, BOSHUKAIOIINX HA MUKPOIJIEKTPOIE.

[Tomstporpadpuueckuit  aHanmu3 A OMpEACNICHUS TaKUX OHOJOTUYECKH AaKTHUBHBIX
COCMHEHUHN, Kak OeNKH, aMHUHOKHCIOTHI, YTIIEBOABI, BUTAMUHBI, MHUKPODIEMEHTHI U COJIeH
TSDKEJIBIX METAJUIOB B CHIPhE M CaMBIX Pa3HOOOPA3HBIX MPOAYKTaX: 3epHE, KapTodene, COKax BUHAX
U.T.JI.

CoBepIIIeHCTBOBAHME METOJMK  KJIACCHYECKOW  mossiporpaduu, mepeMeHHO-TOKOBAs
noJisiporpad il 1 HHBEPCHOHHASI BOJIbTAMITIEPOMETPHSI.

Metoa MHBEPCMOHHOW BOJIBTAMIEPOMETPUU ISl ONpPENCICHHUS MEAM, CBHUHIA M JPYTUX
MHUKPO3JIEMEHTOB, & TaKX€ COJEH TSHKENbIX METAUIOB B COKaxX, BUHAX, KOHAUTEPCKUX H3JEIHUX,
caxape 0e3 MUHepaJIn3alluy aHATU3UPYEMBIX MPOO.

Ky.]'IOHOMeTpI/IH IJI4  aHaJIu3a BJIal'k B CaMbIX PAa3JIMYHbIX IMHUIIEBBIX IIPOAYKTaX H
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CEIIbCKOXO035MCTBEHHOM ChIPhE € TIOMONIBI0 peakThBa Puiiepa.

CrexkTpalibHble METOAbl aHAJIM3a KAaK OJHM U3 CaMbIX PACHPOCTPAHEHHBIX M HIMPOKO
MPUMEHSIEMBIX METOJIOB, TIO3BOJISIONIUX MOTYYUTh Haubosee TOTHYI0 HHHOPMAITUIO O BAKHEHIIIIX
cBoMcTBax BeniecTBa. OHU MO3BOJISIIOT ONPEAENIUTh COAECPKaHUE TOTO WJIM MHOTO KOMIIOHEHTa B
TEXHUYECKNX 00bekTax B auamnasone ot 30-40% mo 10°%. K stum METOJIaM OTHOCSITCS aTOMHO-
OMHCCHUOHHBIH,  CIEKTPO(YOTOMETPHUUECKUH, aTOMHO-aOCOPOIMOHHBINA, He(peIOMEeTPHUECKUi,
JIOMHHECHEHTHBIH, a TaKKe pePpakTOMETPUYECKHUH 1 TOISIPUMETPHUECKUI METO/IbI aHATTN3A.

doromMeTpuyeckie METOAbl aHaiu3a, A OIpeaeieHUs OOJIBIIMHCTBA XUMHYECKHX
3JIEMEHTOB M OYeHb MHOTHX opranndeckux coeaunenui (Fe, Cu, Co, Ni, Cr).

HK-cnextpockonust i onpeneaeHus MeCTULUI0B, BUTAMUHOB, MUIIEBBIX KpacuTeleH, a
TaKKe JUIsi KOHTPOJIS TEXHOJOTHYECKHUX MPOIIECCOB MPH MepepaboTKe pacTUTEIHHOTO W )KUBOTHOTO
CBIPbS.

@noypecueHus i1 UCCIEI0BAHMS MHILEBBIX U CEIbCKOXO3AMCTBEHHBIX IMPOAYKTOB U
CBIPBSL.

JlroMuHeCTIeHIIMST TIpH UACHTH(DHUKAIMK W KOJUYECTBEHHOM OTNPEICIICHUA BUTAMHHOB,
OenkoB, moiucaxapuaoB (YrieBoAoB) M T.O., IJIig JUArHOCTUKH IOpPYM OBOMICH U IUIOAOB,
oOHapyXeHHs B MPOAYKTaX MHUTAaHUS KOHCEPBAHTOB, KAHIIEPOTEHHBIX BEIECTB, AJS OMpPEICICHUS
copTa MYKM W HaJW4Msl B HEM MpPUMECEH, NIl KOHTPOJSI BCXOKECTU CEMsH, JJIA HCCIICOBAHUSA
JIEKAPCTBEHHBIX MPEMapaToOB U XUMHUYECKOTO COCTaBa MUILEBBIX MPOTYKTOB.

CrekTpockonusi  SIEPHOTO  MAarHUTHOTO  pe3oHaHca (SIMP) wu  saekTpoHHOTO
napaMarHuTHOro peszoHaHca (OIIP) ocHoBaHa Ha pPE30HAHCHOM B3aMMOJCHCTBUM MarHUTHBIX
MOMEHTOB SIIEp M JJIEKTPOHOB, HAXOJANIMXCS B CHUJIBHOM IIOCTOSHHOM MArHUTHOM TIOJIE C
MEePIEHANKYIISIPHBIM TOJIEM PAAMOYaCTOTHOTO MJIM MUKPOBOJIHOBOTO JIMAIa30HA, JIsl ONPEACIICHUS
OTJICTbHBIX KOMIIOHEHTOB 0€3 HX TMpeIBApUTENLHOTO pa3AeNeHusi, a TaKKe CTPYKTYpHbIE
MCCJIEI0BAHMS BEILECTB, JJIsl ONPEAENICHUs BJaru W >KMPOB, JUNUIOB B psle NpoaykToB. OHAKO
IMPOKOE HUCIIOIH30BAHUE METOa OTPAHMYECHHO M3-3a BHICOKOW CTOUMOCTH CIIEKTPOMETPOB.

Xpomatorpaduyeckuii  aHaliM3, OCHOBAaHHBIM HA  pa3JeiCHUd CMECH  BEIIECTB
COpOIIMOHHBIMH METOJIaMU B JTUHAMHYECKHX YCJIOBHSIX JUIS M3YYeHHs] COCTaBa M KadecTBa
MUIIEBBIX M CEIbCKOXO3SIICTBEHHBIX MPOAYKTOB. DTO OAWH W3 Hamboyiee YHUBEPCATbHBIX U
3¢ (hEeKTUBHBIX METOJOB pAa3ACNeHUS W aHajdh3a CIOXKHBIX OPraHUYEeCKHMX W HEOPraHUYEeCKHX
COCTUHEHUN.

l'azoBast xpomartorpadgus.  CoBpeMeHHBIH Ta30BbIil Xpomarorpad MpeicTaBiseT coOOM
ABTOMATUYECKUN aHAIM3aTOP, MO3BOJSIIOIINN UACHTU(PUIUPOBATh U KOJHMUYECTBEHHO OMPEIEIHUThH
pa3jMyYHbIe BEIIECTBA: ATO CMECH YTIJIEBOJOPOJOB, JETy4YHe >KUPHBIE KHUCIOTHI, CIIUPTHI, dUPHI,
aJIbJACTU/IbI, KETOHBI, BATAMUHBI, aMUHOKUCIIOTHI, YTJIEBOIBI M IPYTHUE CII0KHBIC BEIECTBA.

HNonoobmeHnHass xpoMartorpadusi  HCHOJB3YeTCS KaK METOJ| BbIIEICHHUS U pa3AeieHUs
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BEILECTB, MPEIIECTBYIONINN UX KOJIMYECTBEHHOMY OIPEAEICHUI0. DTOT METOJ MPUMEHSETCS IS
yIaJeHUsT MOHM3MPOBAHHBIX COCIUHEHUH W3 CIOXKHBIX cped ((pepMEHTHBIX pPacTBOPOB), IS
OUYUCTKU CTOYHBIX BOJ U T.1.

s Gonee ry0OKUX HCCIeIOBaHUM OOJIbIIOE 3HAYEHHE UMEIOT TaKhe METOJIbl, KaK Macc-
CHEKTPOMETPHUSI, PEHTTEHOCTPYKTYPHBIE, 3JIEKTPOHOpETUYECKUE U IPYTHE.

HNoHomeTrpruecknue METOAbl aHadu3a NPOAYKTOB IIHILIEBOM U CEIbCKOXO3AMCTBEHHOU
IIPOMBIIIJIEHHOCTH.

HNonomeTpusi, OCHOBaHHas Ha MOTEHUUOMETPUYECKOM AHAJIM3E C HCIOJIb30BAHUEM
CEJIEKTUBHBIX AJIEKTPOJOB KAK OJMH M3 BAXKHEWILIMX METOJOB JKCIPECC — aHAINW3a BOAHBIX U
razoBbix cpen. MonocenexktuBHbiii snextpon (MCD). Ilorenuman WMCI. YyBCTBUTEIBHOCTH
MOHOCEJICKTUBHOTO 3JeKTposa. OcCHOBHbBIE (NIEPBUYHBIC) AJIEKTPOABI M CEHCHOMIM3HPOBAHHBIC
JMEKTPOABI, DIEKTPOJIbl C  KPUCTAUIMYECKUMH M  HEKPUCTALUIMYECKUMH  MeMOpaHamH.
MemOpanHblii moteHnuan. ['a3oBbie (hepMeHTaTUBHBIE, OaKTEPUATBLHBIEC AIEKTPOIbI.

DNEKTPOXUMHUYECKUE METOJbl aHalu3a. DJIEKTPOrPaBUMETPUUYECKUIN METOJ aHauu3a Jyis
KOJIMYECTBEHHOTO  ONpPEJENECHUs  OTACNbHBIX  METAJJIOB,  HEKOTOPbIX  OKCUIOB U
TPYIHOPACTBOPUMBIX COJIEH, OCHOBAHHBIN Ha 3JIEKTPOJIU3E PACTBOPOB.

OnTtrueckue meTonbl aHanu3a. CyTh METOJIa OCHOBBIBAETCSl HA B3aMMOJICHCTBUM BELIECTBA
CO CpelloM, a B Ka4eCTBE CPEIbl MMEIOT JIEKTPOMAarHUTHBIE BOJIHBI ONTHYECKOrO Auana3oHa. B
pe3ysbTare B3auMOJEUCTBUS IPOUCXOJUT U3MEHEHHUE CBOMCTB BEUIECTB, BCTYMHUBIINX B PEAKIIUIO.

OMHCCUOHHBIN MCETOM: q)HIOOpOMeTpI/ISI, JIFOMUHECLIEHTHBIA METOI,.

XpomaTtorpaduueckne MeToaAbl B PU3MKO-XMMHYECKOM aHAJIN3€e PUPOAHBIX 00bEKTOB.

Xumudeckass MOAU(pUKAIIKS KaK 3Tar MpoOONnoAroTOBKM B ra3oBoi xpomatorpaduu. Llemn
XUMHUYECKOH MOIU(UKALMY OPTraHUYecKuX coequHeHuil. TpeOoBaHus, MpeabsBIsSEMbIe peareHTaM
U MOJy4aeMbIM MPOU3BOAHBIM. Hambomnee pacmpocTpaHeHHBbIC MPOU3BOAHBIE U PEAreHTHl IS UX
nonydeHusi. OueHka »¢GQexTuBHOCTH XuMUYeckod Moaudukanuu. llenm ananmsza u BBIOOD
ONTUMAJIBHOTO AHAJUTUYECKOIO IMKJIA ONpPENEICHHUs] OPraHWYECKUX BEUIECTB B Pa3IUYHbIX
o0BekTax ouochepsl.

Metonasl uaeHTU(UKAIMM B Ta30BOW xpoMatorpaduu. 3aKOHOMEPHOCTH H3MEHEHHS
JTUHEHHO-IOTapu(MUIECKUX UHACKCOB yIEP>KUBAHUS OPTaHUYECKUX COCIUHEHUN B 3aBHCHUMOCTH
OT TUMa U yHcia 3amectureneil. CoBMeCTHOE NMpUMEHEHHE AJii MIEHTU(UKAIMKH TPOU3BOIHBIX
Macc-CIeKTPOMETPUUECKUX JaHHBIX U TUHEHHO-JIOTapU(PMUUYECKIX HHICKCOB YACPKUBAHUSI.

DKCTpaklus OPraHUIECKUX KUCIOT U OCHOBaHUMU. PeakcTpakius. D¢ ¢heKThl BhICaTUBAHUSI U
BCAJIMBAHUS MPU dKCTpakiuu. O630p 3aKOHOMEPHOCTEN KUAKOCTHOM HKCTpakUuuu. PacTBOpUMOCTb
U KOO(QPUIIMEHTHI paclpeIeeHUs.

Munepaﬂmauuﬂ ouonozuueckux mamepuailos ¢ ROMOULbIO yibmpas3eyKd.
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OzoneHue oOpasla, OCYIIECTBISIEMOE «CYXHM» WM « MOKPBIM» IYyTeM C LEJbI0
paspylleHsl OpPraHUYeCKUX BEUIECTB M3 AHATU3UPYEMOTO 00pasia, Uisi OKUCICHHS €ro 0
MUHEPATBHBIX COSIMHCHHIA.

MeTo cyXxoro 030JIeHHSI - pa3pylleHHe OpraHMYeckod yacTH oOpaslia ¢ MOMOIIBIO
TEPMHUYECKON 00pabOTKH.

MeTtox MOKpOro O30J€HHSI -CyTh €ro 3akirouaercs B 00paboTke oOpasla CHIIbHBIMU
HEOPTaHMYECKUMHU KUCJIOTAMH — OKUCIHTEISIMU B PA3JIMYHBIX, COOTHOMICHUSX W KOMOWHAIMAX C
MOCJIeYIOIEH TEpMOOOPaOOTKOM.

YcKopeHHBI MeTOoJl 030JIeHHsI PuHIBbKHCA. YCKOPEHHBIM METOJ pa3sIokKeHus obOpasma ¢

NPUMEHEHHEM YIIbTPa3BYKOBBIX KoieOaHui. SIBieHue KaBuTaum.

OOpa3ubl cpaBHeHHs W IpUeMbl YHU(PUKANMHA PoUeAypbI aHaau3a. O6padoTka pe3yibTaToB
U3MepeHM .

MeTtponoruueckue XapakTepUCTHKM METO/J0B aHanu3a. HopmanbHoe pacnpenenenue
pe3yabTaToB. [lorpenHocTs aHanu3a. 3aBUCUMOCTD MOTPEIIHOCTH OT KOHIleHTpaluu. CiiydaifHas u
cUCTeMaThyecKasi morpemHoctb. O0pa3ibl CpaBHEHUS W CTaHIApPTHBIE 00paslbl cocTaBa. Poub
MEXIJIa00paTOPHOro SJKCIepUMEHTa B OOecleyeHHH KadecTBa XHMMHUYECKOro aHanuza. [Ipegen
06Hapy>1<eH1/m U MUHUMAJIBHO omnpcaciadaeMasd KOHICHTpaluA.

[Toctpoenne rpagyupoBouHoro rpaduka. OIeHKa COAEpKaHUH  ONpenensieMoro
koMmrnoHeHTa. Craructudeckass oOpabOOTKa pe3ylbTaTOB aHaIN3a: OLIEHKAa BOCIPOM3BOAMMOCTH,
CXOJIMMOCTH U MPaBUIBHOCTH aHanu3a. [IpuMeHeHne MeToAa MmocieloBaTeNbHBIX pa30aBleHUN U
MeTo/1a 100aBoK. COIOCTaBIIEHUE C Pe3yJIbTaTaMU HE3aBUCUMBIX METOJIOB aHAIM3a.

Kputnueckoe ocmpicieHue pe3yabTaToB aHanu3a. [[pumMeHeHne mMeTo/a MaTeMaTUYeCKOro
MOJICJIUPOBAHUS JJISI ONUCAHUS NPOCTPAHCTBEHHOW M BPEMEHHOW JUHAMUKH paclpeieseHus

3arpsA3HAONINX BEIIECCTB B 30HEC JEHCTBUSA AHTPOIIOT'CHHBIX UCTOYHHUKOB.
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