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[MporpaMma KaHAMOATCKOrO OSK3aMeHa II0 HAIpaBlIEHHIO IOATOTOBKH
04.06.01 — Xumuyeckne Hayku, Mo crenuansHocTH 1.4.2 — AHajauTHYeCKast
XHMHSA

Beenenue

JUia ompeneneHUsA XHMHYECKOTO COCTaBa BEIIECTB M MAaTepUalioB B
HacTosillee BpeMs [PUBJIEKAIOT METOABI, OCHOBAaHHEIE HA XUMHYECKHX,
¢usuuyecknx ¥ OHMONOrMYECKMX IPHHIMIAX. JTO IPUBOAUT K TOMY, 4TO
aHATUTHKAM, CIELHAIM3UPYIOIUMCS, HanpuMmep, B 00lacTu HEHTPOHHO-
aKTHBAIMOHHOIO aHali3a, HY)XXHBI CYLIECTBEHHO WHEIE 3HAHHUS 110 CPAaBHCHMIO C
aHAIHTHKOM, paboTaromuM B obiacTH KyloHoMmeTpuu. B To ke Bpems u Te H
JpyTHE JODKHBI OBITH 3HAKOMBI C OOIIMME BONPOCAMH aHAIUTUYECKOH XVMMUH,
TaKUMH, KaK TpeGOBaHMs K MPeACTaBUTEIFHOCTH IIPOOHI M NpaBuiaM ee 0Toopa,
HWIH CHOCOOBl H3BJICYCHHA HH(POpPMALMU H3 AHAIUTHYECKOrO CUrHAJNA, JOJDKHBI
IIpeACTaBIATE cebe MONOXKEHHe M POJNb KAKIOro MeToja B obieM apceHane
METOJIOB aHATUTHYECKOM XMMWHM, YMETh IPaBHJIBHO BBIOMpaTh METOJBI aHAIH3a,
OTBEYAIOIIHE TOCTaBIIEHHOM 3a/1a4e.

BynymeMmy KaHAWAaTy HayK CJefyeT 3HATh COBPEMEHHOE COCTOSHUE U
TeHJEHIIUM Pa3BHUTHs AHATHTUYECKOH XMMHU M AHATHUTHYECKOH CITyOBI, UMETH
IpeJcTaBlcHre 00 OCHOBHBIX HayYHBIX LEHTpax H COOOIIeCTBAaX AHATUTHKOB, O
Hay4HOM JIUTEpaType.

Hacrosmass mporpaMma KaHIUIATCKOro OJK3aMeHa II0 HalpaBICHHIO
noarotoBku 04.06.01 — Xwummdeckne HayKu, IO coemmansHoctd 1.4.2 —
AHaTUTHIECKas XMMHUS OXBATHIBAET OCHOBOIIONATAIOIIME Pa3/elbl aHATUTHISCKOH
XHMHH, OCHOBHBIE METOJBI CpeicTBa M 00BeKThl aHamusa. IIommmo obmero
5K3aMeHa 110 AHAJIUTHYECKOH XMMHH PeKOMEHIYEeTCS CHaBaTh 3K3aMEHBI IIO
OTJIENBHBIM pa3jeliaM aHAJIUTUYECKOW XMMHH, TeMaTHYECKH COOTBETCTBYIOIIMM
IPOQUII0 JUCCEPTALIMOHHON pabOTHI COMCKATENA MM ACIHPAHTA. OTH pasfelsl
OIIpeseNIAIOTCs OpraHu3alyeif, Iie CaaeTcs 9K3aMeH, W HayYHBIM PyKOBOAHTENICM
K3aMEHYIOIIEToCs; [0 MECTY CIaul SK3aMeHa pa3pabaThIBalOTCA U yTBEPKAAIOTCA
COOTBETCTBYIOIIHE TOIOJHHTEIBHBIC IPOrPaMMBI.

CtpykTypa 3K3aMeHa

VpoBeHb 3HaHUM OIIEHUBACTCSA IIO JlecATUOAIIBHON MIKae. KanngumaTckuii
SK3aMEH HCIBITAHHE CUYMTAETCH MPOMACHHBIM, €CJIM COMCKAaTeIb ITOIydH]I CEMb
6aIOB ¥ BbIIIE. 1IpM OTCYTCTBHM COMCKAaTeNs Ha 3K3aMEHC B KatuCCTBE OLCHKH
HpOCTaBJ'IﬂeTCSI HEesaBKaA. PGBy’JIBTaTI:I cIaur KaHAUOAaTCKOTI'O JK3aMCEHa COO6IIlaI~OTCH
COMCKATENsIM B TEUEHHE TpeX JHeH co JHA 9K3aMeHa IyTeM WX pasMCIICHH:A Ha
caifte ¥ HHOOPMAIIMOHHOM CTEH/IE CTPYKTYPHOI'O IIOAPA3/ACICHIA.

Kagmupmarckuit  9K3aMeH  MPOBOAMTCA B yctHo#i  dopme, 1O
HK3aMeHAMOHHEIM OHJIETaM, U COCTOMT M3 3X BOIPOCOB IO PasIMIHBIM pasyiciaM
IporpaMMbl KaHIUIATCKOr0 3K3aMeHa 1 IBYX JIOTIQJTHUTEIBHBIX BOIIPOCOB.

— 0 Her oTBeTa HY Ha OJUH U3 TPEX 33/IaHHBIX BOIIPOCOB, 1100 0TKa3 OT OTBETA.



MuHUMaIbHBIA YPOBEHE 3HAHHMN.

— 1 OTCyTCTBYIOT OTBETHI Ha 3a[JaHHBIE TEOPETUIECKHE BOIIPOCHL.

— 2 OTCyTCTBYIOT OTBETHI Ha 3aJlaHHBIE TEOPETHYECKHE BONPOCHI, OJHAKO
COMCKATeh OPHUEHTHPYETCS B TEOPETHYEeCKOH YacTH CBOeH JMCCepPTalMOHHON
paboTEHL.

Huskuit ypoBeHb 3HaHUH.

— 3 OrtcyrcTByeT OTBET Ha OJUH M3 3aJaHHBIX TEOPETHYECKUX BOIIPOCOB,
(parMeHTapHEIE OTBETHI HA APYTUe 3alaHHbIE TEOPETHYCCKHE BOIIPOCHL.

— 4 OtcyrcTByeT OTBET Ha OJMH M3 3a[aHHBIX TEOPETHYECKHX BOIPOCOB,
HETIOJHEIM OTBET Ha BTOpPOH 3alaHHBIM TEOPETHYECKHH BOINPOC, 3HAYUTENHHEBIE
TPYAHOCTH B COIIOCTABICHMH H aHAlM3€ CBEJCHUH W3 DPa3IHYHBIX Pa3JejIoB
IPOrPaMMBI, 33 HCKIIOUEHHEM U3JI0)KEHUS TEMBI IACCePTALHH.

CpenHuii ypoBEeHb

— 5 OTCYTCTBYeT OTBET Ha ORHMH M3 33/[aHHBIX TEOPETHYECKUX BONPOCOB, MOMHEIH
OTBET Ha BTOPOi 3aJaHHBIH TEOPETHYECKHi BONPOC, 3HAUUTE/IBHEIE TPYTHOCTH B
COIIOCTABJICHUM M aHaJIH3€ CBEIEeHUH W3 PasiIHuYHBIX Pas3feioB IPOrpaMMEI, 33
HCKJIFOYEHHEM HU3JI0KEHUA TEMBI IUCCEePTAIHH.

— 6 Hemounuble OTBETEL HA TPH 3aJJaHHBIX TEOPETHYECKHUX BOIPOCA, 3HAUUTE/IHHBIC
TPYIHOCTM B COIIOCTABJICHWM H aHANM3€ CBEACHHH M3 DasIMYHBIX pas/iesoB
IPOrpaMMBbl, 33 UCKJIIOUYEHHEM U3JI0XKEHHA TeMbI IUCCEPTALINH.

JlocTaTouHBIH YPOBEHE 3HAHHH.

— 7 TlonHBIE OTBETHI HA BCE 3aJIaHHBIX TEOPETHYECKHUX BOIIPOCA, HE3HAYUTEIIHHBIC
TPYAHOCTH B COIIOCTABJICHMM H aHalM3e CBEJCHHH M3 pPasIMYHBIX pasfeNoB
IPOrPaMMBl, 100 HE3HAYUTEIBHBIC HET0YETHL.

— 8 TTonHble OTBETEHI HA TPH 3aJaHHBIX TCOPCTHYECKHUX BOIIPOCa,

He3HAYUTENBHbIE TPYIHOCTH B CONOCTABICHAU U aHAIIM3e CBE/ICHMH U3 Pas/IUIHbIX
pa3zieioB [pOrpaMMbl, JHOO HE3HaYWTENbHBIC HENOYEThl IIPH OTBETE Ha
JIOTIOJTHUTENEHBIE BOIIPOCHI.

BEIcOKwHit ypOBEHb 3HAHHM.

— 9 VcyepnsIBaronye OTBETHI HA BCE 3alaHHBIE BOIPOCH, cBOOOJIHOE BIIaZICHHE
MaTepHaioM, UMEIOTCS HEJI0YEThl IPU COIIOCTABICHUA U aHAIU3E CBEICHUH H3
pa3nuyHbIX pasfeNoB IPOrpaMMBl, mi60 IpH OTBETe Ha IOMOJHHUTENIBHBIC
BOIIPOCEL

— 10 WUcuepnriBaroniye OTBETHI HA BCE 3aJaHHBIC BOTIPOCHL, cB0OOHOE BIIaJICHHE
MaTEepHal oM, TPaMOTHbIE COIOCTAaBIEHHE W aHANM3 CBEICHHH M3 PasIHIHBIX
pasnesioB MPOrpaMMEl,

1. OBIIIAE BOIIPOCHI

1.1. Beenenue

IIpenmer ananuTHIeckod xumud. llemu u 0COOEHHOCTH AHAIUTHYECKON
XUMHAH ¥ AHAIUTHYECKOH ciayXkOpl. B3zanMmocBsA3b AHATUTHYECKON XHUMHMH C
JPYTHMH HayKaMH, 3HaUeHHe Jis 00IecTBa (HapoaHOe X03HCTBO, OKpYKAroIas
cpefia, MEIUIIUHA, CMEXHBIE 00JIacTH Hayku). OCHOBHBIE 3Tallbl pa3BUTHA.

AHanTATHUECKHe 3ajavd; OOHapyXeHHe, HAeHTH(QUKAIHd, ONpEIeTeHHe

BEHICCTB.



Meronsl  aHaNMUTHYECKOM  XHMHMH. XHMHYeCKde, (U3WYECKHE U
Oronoruyeckre MeTombl. MeTojsl 00HapYXeHus, HAeHTHDUKALMH, Pa3aeleHus U
KOHICHTPUPOBAaHHUs, ONpE/EIeHUs; rMOpUAHbIE M KOMOWHUPOBAHHEIE METOLBI.
MeTonb! npsMEBIe B KOCBEHHEIE. Y CIIOBHOCTD KIacCH(HKAIHMIL.

OcHOBHBIE XapaKTEPUCTHKH METOJOB OIPENEIECHMSA: YyBCTBHTEIHHOCTE,
npeaen oOHapyxeHus, Iara3oH oIpezeseMbIX COJIepIKaHMIA,
BOCIIPOU3BOAMMOCTh, TIPaBHJIBHOCTb, CEIEKTHBHOCTb. MeTom H MeToquKa.
IIpOXOIDKUTENIBHOCTE, TPYAOEMKOCTh, CTOMMOCTB, NpPUOGOpHOE oObecreyeHHe
METOJVKY aHaJIh3a.

Buael  XMMHYECKOro aHalu3a: M30TOIHBINA, ATOMHBIM, CTPYKTYpHO-
TPYNIOBOM ((QyHKIMOHANBHEIH), MOJNEKYJISAPHEIM, BENIECTBEHHEINM, (A30BHIii.
Makpo-, MHKpO-, yJIbTpaMHKpoaHanu3. JIOKaNbHEIH, HEepa3pyIIArOIIHiA,
JMUCTAHIIUOHHEIH, HENPepEIBHEIN, BHENa0OPATOPHEIH (mMoneBoil). AHamu3 M
KOHTPOIIb, UX CHELU(UKA.

EnuHcTBO aHanMTHYeckoro mnpouecca. Jlumanextuyeckasi CBS3b NPOOIEMBI,
MeTo/1a, 00EKTa aHANH3a U ONPEIENIIEMOT0 KOMITOHEHTA.

Opranusanys  aHaJIATH4YeCKOH ciyx0b, ee ¢yHkuun. KoHTpois
TEXHOIOTHYECKUX  IIpolleccoB.  MapKHUpOBOYHBIE  aHaNU3bl.  Pesyasrar
XMMHYECKOTO aHalM3a KakK IoKa3aTelh KadecTBa IPONyKUWH. ApOuTparKHbBIH
aHanu3. [IpuHIMNIB! yHUQUKAIINY ¥ CTaHIAPTH3ALHUN aHAIUTHYECKUX METOIHK.

2. METOJAbI AHAJIN3A

2.1. XuMudeckue MeTOIbI

XUMUYECKHE IIPEeBpallleHHs] BeIlecTBa — OCHOBAa XMMHYECKHX METOJOB.
Vcnons30BaHue 3aKOHOB TEPMOJAMHAMUKH (XUMHUIECKOE PABHOBECHE) U KHHETHUKH
JUIS OIMCaHUS W YIpPaBIEHHUS pealbHBIMH TI'OMOTE€HHBIMH M TeTe€pPOreHHBIMH
CUCTEMaMH.

2.1.1. TeopeTuuecKkue OCHOBEI

KonudecTBeHHbIC XapaKTCpUCTHKH PpPaBHOBECHM: TepMOAMHaMUYECKas M
KOHLIEHTPAI[HOHHbIe KOHCTAHThI, CTAHNAPTHBIA ¥ (OpPMaIbHBIA ITOTEHIUAIEI,
creneHb 0OpasoBaHMsi (MOJIbHAs JOJNSA) KOMIIOHEeHTa. Pacyer aKkTHBHOCTEH H
pPaBHOBECHBIX KOHIIEHTpauud KommnoHeHTOB (pH, pM H KOHUEHTpaluH pasHBIX
KOMIUIEKCHBIX (hOpM, MOJIEKYJSPHOII M HMOHHOM pacTBOpuMOCTeil). BypepHOCTh
cucreM (pH, pM u penokc 6ydepsi).

KucnotHo-ocHOBHOE paBHOBecHe. Pa3BUTHE NpECTaBICHUH O KUCIOTaX H
OCHOBaHMSAX. FVIcmonmp30BaHWE TMPOTOJIUTHYECKOM TEOpUM NS OIMCaHUA
paBHOBecHii. BlusHHE CBOWCTB  pacTBOpUTENs  (JOHOPHO-aKIENTOPHBIX,
JTUDIIEKTPUYECKON IIPOHMIIAEMOCTH, aBTOIPOTOJH3a); Ki1accudurarnus
pactBoputeseii. KOHCTaHTEI KUCIOTHOCTH M OCHOBHOCTH. DyHkmus I'ammera.
BytepHbIie pacTBOPEL.

Kommnexcoobpazopanue. THITEI KOMIIEKCHBIX CO€AMHEHUH, UCIIOIB3YEMBIX
B XMMHYECKOM aHaimm3e. KoMIUleKCHBIE coequHeHus B pacTBope. CTyleHd4aToe
KoMILIeKcooOpasoBanre. KOHCTaHTBI YCTOMYMBOCTH. MeETONBl OIpeneIeHns
COCTaBa KOMIUIEKCHBIX COEAMHEHMH M pacdera KOHCTaHT YCTOHYMBOCTH.
Kuneryka peakiuii KoMIUlekcooOpa3oBaHus. VIHepTHele H  Ja0WIbHEIE

KOMIITIEKCEI. praBJICHHe peakuuaMHa OCXKIACHUA-PACTBOPEHUA K OKHCJICHHA-
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BOCCTAHOBJICHHSA C IIOMOIIBI0 KOMILIEKcooOpazoBaHus. [IpuMepsl HCIIONB30BaHuUS
KOMILIIEKCOB.

OKHCIUTENbHO-BOCCTAHOBUTEIBHOE pPaBHOBECHE. OG6patumeie 1%}
HeoOpaTumble peakuuu. YpaBHenwe HepHcra. CraHmapTHEIE M peabHBIE
(popmanbHbie) moTeHIManbl. CMeINaHHBIA MOTEHIMAN. MeTONB H3MepeHHs
IIOTEHIIHAJIOB. KoHcTanTtel  paBHOBecHS. MexaHusM  OKHCIHMTEIHHO-
BOCCTAHOBHTENIPHBIX  PEaKIHii. Karanutnueckue, aBTOKATAINTHYECKUE,
CONPsDKEHHBIC M MHYIIMPOBAHHBIE OKMCIUTEIHHO-BOCCTAHOBUTENLHEIE PEAKIIHH.

ITpoueccrl ocakaeHUs-pacTBOpeHus. PaBHOBecHs B cHCTeMe JKHAKOCTH -
TBepAas (asa. KoHcTaHTEl paBHOBecHs (TEPMOJMHAMHYECKOE H pealbHOE
IIPOU3BE/ICHUE PACTBOPUMOCTH); PAaCTBOPHUMOCTh. MexaHW3M 00pa3oBaHus H
CBOMCTBA KpHCTAINIMYECKHX H aMophHBIX ocaaxkoB. KoilougHble CHCTEMSL
3arpssHEHMS M YCJIOBHS IOMyYeHHS WYHCTHIX OC3JAKOB. VYCIOBHUS IIOJHOTO
OCaKIEHHS U pacCTBOPEHHUS OCAKOB.

Opranuyeckue peareHTHl B XHMHYECKOM aHanmu3e. (OYHKIMOHANLHO-
AHAIMTHYECKWE TIpyNNbl. BiusHuE CTPYKTyphl Ha CBOMCTBA OpPraHUYECKHX
peareHTOB. OCHOBHEIE THIIBI COEIUHEHUI, 00pa3yeMbIX ¢ y4acTHEM OPraHM4ecKuX
peareHTOB. TeopeTHyeckre OCHOBHI B3aMMOJEHCTBHS OPraHHYECKHX PEareHTOB C
HOHaMH MeTalIoB. DBaxHelmue opraHudYeckHe aHAIUTHUYECKHE peareHTH,
o0nacTu ux mpuMeHEHuUs.

2.1.2. I'paBuMeTprUYeCcKHE METOBI

CymHocTh, 3Ha4eHHE, JOCTOMHCTBA U OTpaHUYEHHUS IIPSIMBIX U KOCBEHHBIX
IpPaBUMETPUYECKUX METOJOB. TpebGoBaHHS, TMpPeNbsBISEMble K OCaJKaM.
Baxnelimue HeopraHu4eckye 1 OpraHudeckKue 0cauTelld. AHAIUTHUYECKHE BECHL.

2.1.3. TurpumeTpuyecKre METOBI

Teoperndeckue ocHOBEL. CyIIHOCTh M Kiaccu(ukanus. Buabl THTpOBaHHS
(mpsimoe, oOpartHOE, KocBeHHOe). KpuBble TUTpoBaHuA. To4Ka SKBHBaJIEHTHOCTH,
KOHEYHAas TOYKa TUTPOBAHUSA U METO/IBI €€ HHIUKAIUH.

KucnoTHo-ocHOBHOe THTpoBaHHe. KHCIOTHO-OCHOBHOE THTPOBAaHHE B
BOJAHBIX M HEBOAHBIX cpeaax. IlepBUYHBIE CTaHAAPTHBIE pPACTBOPHL I
YCTaHOBJICHHsI KOHLICHTPALIMH PACTBOPOB KHCIIOT | 1iesioueii. Kpusbie THTpOBaHuA
JUISI OMHO- 1 MHOTOOCHOBHBIX cucTeM. MIHIUKaTOpHI.

OxHCIUTENEHO-BOCCTAHOBUTENBEHOE THTpoBaHue. [lepBUiHbIE U BTOPUYHEBIE
CTaHOapTHBIE pacTBOphl. Kpueie THTpoBanus. WHaukaropel. TurpoBaHue
MHOT'OKOMITOHEHTHBIX cucTeM. [IpenBapuTensHOe OKHCIIEHHE U BOCCTAHOBJICHHE
orpesiensieMbIX COeTUHEHHUH. Kparkas XapaKTEePUCTHKA METOJIOB:
IepMAHraHATOMETPUH, HOJOMETpPUH, JHXpPOMaTOMETpHH, OpoMaTOMeTpHH,
HepUMETPHUH.

Kommnexcomerpuaeckoe  turpoBaHue.  CyIIHOCTb,  aHAIMTHYECKHE
0COOEHHOCTH. Hcnone3oBaHue AMHUHOITONIMKApOOHOBEIX KHCIIOT B
KOMILIEKCOHOMETPUH. DTHIEHAMAMUHTETPAYKCyCHasI KHUCIOTa U €€ JAMHAaTpueBas
conb (DJITA). BaxnHelimie yHUBepcalbHble ¥ CIeLU(pUIECKHEe METaLIOXPOMHEIE
HUHIUKATOPEI. ITpumepsl IIPaKTHUIECKOro WCIIOJIB30BaHUS
KOMILTIEKCOHOMETPUYECKOI0 TUTPOBAHUS.



Ocapurensbnoe TuTpoBanue. CymHocts. Kpusble TuTpoBaHms. MeToms
HUHJUKallM} KOHEYHOM TOYKH THTPOBaHUsA. IHIUKATOPEL.

2.1.4. KuneTnueckue METOIbI

CymuocTs MeTomoB. MHIUKATOpHBIE pEaKnuM, WHAMKATOPHbIE BEILIECTBA.
JubdepeHnnanbHpii 1 UHTETpaNbHBIA BapHaHTH METONOB. Kartamuruueckuii u
HEKAaTATUTHIECKUH BapHaHThHl METOAOB. MeToipl oOnpeleseHus] KOHIEHTPalUy
HHIMKATOPHBIX BEIIECTB. UyBCTBHUTENBHOCTh, W30UPATENLHOCTE M TOYHOCTb,
00JacTH NpUMEHEHHS.

2.1.5. buoxumuyeckue MeTO/IBI

CymHocts  MeTonoB.  (DepMeHTATHBHBIE  HMHIUKATOPHBIE  PEaKIWHL.
Xumuyeckas TpUpoga U CIPYKTypa (epmeHTOB. (DepMeHT-CyOCTpaTHBIE
KOMILIEKCBl. PaKkTOphbl, BIHUSIOIIME HAa CKOPOCTh (DEPMEHTATHUBHBIX pEaKIMil.
MmobuinsoBanusle  (epMeHTE. BHOCEHCOPE! ¥ (DepMEHTHBIE SIEKTPOIEL.
CymHocTb MMMYHHBIX METO/IOB. NmmyHODepMeHTHETI aHaus.
PapnoumMmyHonorudeckuii aHanmu3. MeTOABl perdcTpanvi  aHAIHTHYECKOTO
CHTHala B OHOXMMHYECKMX H MMMYHHBEIX MeTo/aX. UyBCTBHTENBHOCTb,
U30HpaTeNbHOCTh H TOYHOCTH MeToxoB. O0IacTH MpUMEHEHMSs, BO3MOXKHOCTH U
OTpaHUYEeHUs.

2.1.6. Tepmuueckue MeTOIEI

Tepmuueckue >3QpHEKTH Kak NPHIMHA HIIH CIIEICTBAE XUMHYECKUX PEAKIIHIA,
(pa3sOBBIX M CTPYKTYPHBIX NpeBpaIeHuit. [IpaMble TepMIUECKHE METOB! aHAH3A.
OHTambnUMeTpHst (KaJTOPHMETPHS), TEPMHUYECKHH aHallM3, TepPMOTpPAaBUMETPHS,
KaTapoMeTpHs.

2.7.6. I'a30BOIIOMOMETPHYECKHI aHAIN3

IMpuauun Metomos. OcobGeHHOCTH M cIOCOOBI BBITONHEHHsA. [IpuMeHeHHe
ra3oBOJIOMETPUYECKAX METOJ0OB B OPraHUYECKOM 3JIEMEHTHOM aHalu3e, s
ONpeNeNIeH|s yriepoja B MeTaulax U CIUIaBax, NPH aHaJIHW3€ JbIMOBEIX I'a30B,
CBETUJILHOTO rasa.

2.1.7. DneKTpoOXuMHYECKHE METOBI

Teopetuueckue ocHOBEl. (OCHOBHBIE IIPOLECCH], IPOTEKAIOIME HA
BNIEKTPOJAX B JJIEKTPOXHMHYECKOH s4elike. KuHeTmka 5SIeKTPOXHMHYECKHX
npoueccoB. Ilomspuzanuonnas kpuBas. Knaccubukanus 3iIeKTpOXUMHYECKHX
METO/IOB.

ITorennmomerpus. PaBHOBecHBIE 3IEKTPOXHMHYECKHE CHCTEMBI H HX
XapaKTepucTHKH. Kicnone3oBaHne NpAMBIX M KOCBEHHBIX IOTEHIHOMETPUIECKHX
METOJOB B aHaJM3¢ M HcclaenoBaHuH. MoHOMeTpus: BO3MOXHOCTH METOJa H
orpaHuyeHusA. THIBI HMOHCENIEKTHBHBIX OJJEKTPOJOB M HX XapaKTePHCTHKH.
@epMeHTHBIE M Ta304yBCTBHTENBHBIE JJIEKTPOALL I[loNieBble TPaH3MCTOPHI.
IToTeHIMOMETPHYECKOE TUTPOBAHKE C HEMOIAPU3OBAHHBIMU U TIOJIAPH30BaHHBIMH
3JIEKTpoAaMHU. XPOHOIIOTEHITHOMETPHS IIPsiMasi © MHBEPCUOHHAS.

Kynonomerpus. Ilpsmasi moTeHIMoOcTaTHdecKas W TIallbBaHOCTATHYECKAs
KyJOHOMETpHUs — O€33TallOHHBIH, BBICOKOYYBCTBUTENBHEII METON aHajIu3a.
KynonoMeTrpuieckoe THTPOBaHHME, €r0 BO3MOXHOCTA H IPEHMYILECTBA IEpPEX
IPYTUMH TUTPUMETPUYECKUMUA METONAMH.



Bonsramnepometpusi. XapaKTepUCTHKH BOJITaMIIEpOTpaMM,
HCIIONIB3YEMBIE Ul M3Y4YEHUS M ONpeJieNIeHHs] OPraHMYeCKUX W HEOPraHUYeCKHX
COCIUHEHHH. Mertponorudeckue XapaKTePUCTHKH KJIaCCHYECKOM,
OCLMIIIOrpaUIecKOl, MMITYIbCHOM ¥ IEPEMEHHO-TOKOBOM Iojsporpaduy,
BO3MOKHOCTH U OTPAaHUYEHHUSA ITHX METOJIOB.

Hcnionp3oBanye KaTaTUTHYIECKUX U aICOPOIMOHHBIX TOKOB /IS IIOBEIIIEHMS
CEIEKTUBHOCTH M 4YyBCTBUTEIBHOCTH  oOmpejeieHus.  MHBepcHoHHAs
BOJIBTAMIIEDOMETPUS U €€ IIpUMEHEHHe B aHauuze. [IpsMble M KOCBEHHEIE
BOJIETAMIIEPOMETPHYECKHE METO/IBL.

Konnykromerpus. OKBHUBale€HTHas M YAENbHAas SJIEKTPONPOBOAHOCTb.
ITogBmxHOCTE MOHOB. HM3KOYacTOTHAas KOHIYKTOMETpHS: MpPSIMOM METOX H
KOHAYKTOMETPHYECKOE THUTpoBaHue. Kcnonb3oBaHue KOHAYKTOMETPHUECKHX
JATYUKOB B XpoMmaTorpaduu U Apyrux METOIaX aHAIH3A.

ONEeKTPOrpaBUMETPUS. DJIEKTPOIU3 IPH KOHTPOJIUPYEMOM IOTEHIHANE H
IpH 3aJaHHOM BenuYWHe ToKa. [IpUMeHeHHe SJIEKTpoONM3a IS pa3lelIeHHs
KOMIIOHEHTOB CMECH U UX KOJIIMYECTBEHHOT'O OIpeIeIeHHs.

2.2. OuznyecKkue METOIEI

BsanMogeiicTBre BemecTBa C 3NIEKTPOMATHUTHBEIM H3JIYYEHHEM, [TOTOKAMHU
YaCTHIl, MATHUTHBIM I10JIEM — OCHOBA (DM3MYECKUX METOJIOB aHaIK3a.

2.2.1. MeToasl aTOMHOM ONTUYECKOM CIIEKTPOCKOIINU

TeopeTnueckrie OCHOBEL. ATOMHEIE CIIEKTPHl SMUCCHHU, IIOTJIOIIEHUS U
¢dunyopecuenmu. Pe3zonaHcHoe mnoriomenue. CaMomnorjiouieHue, HOHHU3ALMSL.
AHanuTH4ecKue JMHUN. AHATUTUYECKUH CUTrHAJ. 3aBUCUMOCTh aHaJUTHYECKOIrO
CUrHaia ot KOHI.[GHTpaHHH.

ATOMHO-3MHCCHOHHAS CHeKTpockomus. Bo30yxkiaeHue mpobd B IUIaMEHH.
Bo30yxaeHre B JyroBOM M HCKPOBOM paspsiaax. MHIYKTHUBHO CBsi3aHHAs IIa3Ma.
@oTtorpaduueckas U GoToINEKTPUUECKAsT perucTpanus crexkrpa. KomnsioTepHas
nencutoMeTpusa. OINTHYECKHE CIIEKTPOMETPEI, KBaHTOMeTphl. Mnentudukarus
9JMIEMEHTOB II0 SMHCCHOHHBIM crnekTpaMm. OnpeneneHHe OTAENBHBIX 3IEMEHTOB.
CrocoOb1  ompenenenus copepxaHus. @uznueckue M XUMHYECKUE IOMEXH.
Buyrpennuii crammapr. [logaBieHnme MemIalONIMX BIMSIHAA MaTpULBl U
COIyTCTBYIOIINX 3JeMEeHTOB. IlpuMephl HcHonb30BaHusA. AHaIU3 TBEPIBIX
BEILIECTB U MAaTEPHAIIOB, TEXHOJIOTHYECKIX PAaCTBOPOB, NPYTHX OOBEKTOB.

AToMHO-abcopbunonHas crnekrtpomerpus. CymHocTs MeToAa. McToduHHKH
m3MydeHuss (JIaMIBl C IOJNBIM KaToJOM, O€33JIeKTPOAHBIE pPa3psAHBIE JIaMIIBI,
naszepsl). ITnamMenHas atoMu3anusa. XapaKTEpPHUCTUKU IUIaMEH M uX BbIOOp. THIIBI
TOPENIOK. OJIEKTPOTEepPMHYECKass aTOMM3alMs. THIBI  3NEeKTPOTEPMHUYECKHX
atommzaTopoB. CmocoObl mOATOTOBKM mnpoObl. Ilomexm: xumudeckue u
dusuueckue. Koppekius moMex (KCIIONb30BaHHEM BCIIOMOTATeNIFHOI0 HCTOYHHKA
CIUIOIIHOTO  crmekTpa ©  dbdexra 3eeMana). UyBCTBUTENBHOCT: |
H30UpaTebHOCTh. IIprMepsl HCTIOIB30BaHMS.

AtomHo-(hayopecuenTHas crekrpockorus. [Ipuamun meroma. CriocoOsl
B030yxnenus aroMoB (Y@ u3nydyeHue, jasep). B3auMHoe BIMSHUE JIEMEHTOB H
yCTpaHeHHe 3TUX BIUAHUNA. [TpakTHyeckoe NpuMeHeHHeE.

2.2.2. MeTonpl peHTTeHOBCKOM U AJIEKTPOHHOM CIIEKTPOCKOIIUI



Merozns! pentreHocnekTpansroro anamusa (PCA). OcHOBHBIE CBOIMCTBA H
XapaKTepUCTUKH PEHTIE€HOBCKOro u3iydeHus. OOGO3HaueHHs B PEHTTEHOBCKHX
crnexktpax. IlpaBmna orbopa. Knmaccudukarms smuccuoHHBIX MeTonoB PCA.
ONEKTPOHHO30HMOBEI  PEHTreHOCHEKTPaIbHbIH MuKpoaHanus  (PCMA),
peHTreHopanuomeTpudeckuii ananmus (PPA), peHTtreHocneKkTpanbHEIN aHamUs c
MOHHBIM B030yxzenuem (PIXE), pentreHodyopecreHTHE aHamm3 (PDA).
3akon Mosnu. 3aBHCHMOCTH BBIXOZla PEHTI'CHOBCKON (UIyOpeCLEHIHH OT
aTOMHOTO HOMEpa J3leMeHTa. MaKTopbl, ONpeNeNsiomHe HHTEHCHBHOCTD
¢uyopecuenuuy. KadecTBeHHBIH M KONMYECTBEHHBIH aHAMS. Martpuunsie
dpdextel. TUmBl  pPEHTreHOBCKHX cnekTpoMeTpoB.  CHekTpoMeTpel ¢
BHEPreTHYeCKOM W BOJNHOBOH mucmepcueit. CpaBHHTeIbHAS XapaKTepUCTHKA
MeTo10B. IIpakTudeckoe npumenenue.

AGCOPOUMOHHEI  PEHTTEHOCTIEKTPATIBHEIN — aHAJHS, Ilpurnun  meropa.
Ilornomenue peHTTeHOBCKOrO W3JTydYeHMs, Kpas IOIVIOMIEHHS. 3aBHCHMOCTE
K03 dHIMEHTa IIOITIOLIEHHS OT AaTOMHOM Macchl H IIOPAZIKOBOTO HOMepa
aneMmeHTa. IIpumeHnenune metToza.

Pentrenosckas ¢otosnexrponnas cmexktpockonus (POIC; 3JIEKTPOHHAs
CHEKTPOCKOIMA Ml XUMHYeCKoro aHamusa, OCXA). OcHOBE MeToja.
3aBUCHMOCTb ~ KMHETHYECKOH  JHEPTHH (QOTO3/IEKTPOHA ~ OT  3HEPrHH
BO36Y>XXIAIOIIEr0 M3TydEeHHs] U DHEPIMH CBA3H 3JIEKTPOHA B aTOMe. 3aBUCHMOCTD
OHCPIrUM CBA3M OT aTOMHOTO HoMepa sneMeHTa. Cpendss riyOMHA BEIXONA
(oTosnekTpOHOB. AHaNW3 MOBEPXHOCTH. IIpaKTHYECKOE npuMeHnenue. Oxe-
DIEKTPOHHAsT CleKTpockomus. [IpuHimn meroma. 3aBucHMocTh 3Hepruu Orxe-
SJICKTPOHOB OT aTOMHOIO HOMEpA 3JIEMEHTa. AHATUTHYECKHUE BO3MOXHOCTH U
00J1acTh IPUMEHEHHS.

2.2.3. MeTo/1sI MONIEKYISIPHOM ONTHIECKOH CIIEKTPOCKOIIHK

Teopernyeckue  OCHOBEL. ~ MoleKyJISIpHEIE  CHEKTPHl  ITOTVIOLICHHS,
ucmyckanus. OCHOBHBIE 3aKOHBI CBETONOIVIOIICHHMS M HCIYCKaHHS. PaccesHme
ceera. [Ilomspusanus ¥ onTudeckas aKkTUBHOCTB. Crocobbl  H3MepeHHs
aHAJIMTHYECKOI'0 CUTHAJIA.

CnexTpodoTomMeTpust. DNEKTPOHHEIE CIIEKTPhl U IHEPTETHYECKHE TIEPEX OB
B MonekynaX. Croco0sl MOHOXpOMATH3allHH CBETOBOrO IIOTOKa. IlyTH
MOBBIIEHUS ~ U30MpaTeNbHOCTH  ompeneneHus. Crnocobsl  ompezeneHHs
KOHLIEHTPaIMK BemecTB. [lu(pepeHnmanbHbi METOX B CHEKTPO()OTOMETPHH.
AHalH3 MHOTOKOMIIOHEHTHBIX CHCTeM. I[IpomsBogmas —cmekTpodoTOMETpHSL.
CrnexrpodoromeTprueckoe TUTPOBAHUE. Cnextpockomus OTpaKeHHSI.
HlocTonHCTBa M OrpaHUYeHHA MeTONOB. [IpakTHYeckoe pUMEHEHHe.

JIroMHHECHIEeHTHBIE METOABL. BUABI TIOMUHECHEHIIHH. ®nyopecueHUHI H
hocopecuenims. OCHOBHEIE 3aKOHOMEPHOCTH MOJIEKYIISPHOH TFOMHUHECIIEHIIHH,
Tymenue momuHecteHImyu. Ka4ecTBeHHBIA M KONMYEGCTBEHHBIM aHANIM3.
JroMuHecHeHIus KpHCTaILI0(GOoCchOpoB.

MK- u pamaHoBCKast (KOMOHHAIIHOHHOIO paccesHMs) CIEKTPOCKOIIHSL.
KoneGarenbuble ¥ BpamiarTe/ibHble CIEKTpsL. KadecTBeHHAs HMHTEpIpeTaLs
CIICKTPOB M KOJIMYCCTBEHHBIN aHAIW3: HICHTU(HKALWS BELIECTB, CTPYKTYPHO-
TPYNNOBOH M MONEKYJSPHEIA aHANM3, ONpeIeeHHe CTPOESHHS HHAUBUIYaNTbHBIX
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coenuHeHnid. OCOGEHHOCTH aHaIM3a TI'a3oB, pacTBOpPOB M TBEPABIX 00pa3IOB.
Cnekrpockonust BHyTpeHHero otpakenusi. CHEKTPOCKONHS ¢ HapyIIeHHBIM
NIOJIHBIM BHYTPEHHHUM OTpakeHueM. Ilornomenue B MUKpOBOIHOBO# 00IacTwH.

Hegenomerpus u TypGunmmerpus. OTOaKyCTHYECKas CIIEKTPOCKOIHSL.
Ionsipumerpus. IIpUHIUITEI METOOB ¥ 06J12CTH NTPUMEHEHHS.

2.2.4, MeTonsl Macc-CIIEKTPOMETPHH

OcHoBHEIe CIOCOGEI 06pPa30BaHHS HOHOB: SEKTPOHHELH y/ap, XMMHUECKas
HOHM3AIKs, HOHU3ALHS B I10JI€, IO ACHCTBHEM M3ITydeHHUs 1a3epa, B HHAYKTHBHO
CBA3aHHOH ILTasMe, TIIEIOIIEM paspsje, BaKyyMHOM uckpe u ap. Croco6s1 Macc-
CNEKTPaTbHOrO  AHAJIM3a,  DPErUCTpalMsi W HHTEPIPETAlUs]  CIEKTPOB.
KauecTBeHHBI! M KONMMYECTBEHHBIN aHanNW3. AHAMM3 ra3000pasHBIX, JKHAKAX H
TBEpABIX BellecTB. M3oTomHoe pazbasneHre B Macc-CrieKTpOMETPHH. JIOKanbHBIiH
M TOCNOMHBIM aHanmm3. OOnacTH NpPHMEHEHMS: HM30TONHEBIH, SIEMEHTHBIN W
MOJICKYJSIPHBIA aHallu3, ONpeneNeHne ra3oobpasyromux npumeced. Xpomaro-
MacC-CIeKTpoMeTpusi. THIbl Macc-aHalIu3aTOpOB: JUHAMHYECKHE, CTATHIECKHE,
BPEMSAIIPOJIETHBIE.

2.2.5. MeTozibl MAarHUTHOTO PE30HAHCA SIIEP U SJIEKTPOHOB

Teoperugeckne ocHOBBI. MarHHTHO-AMIIONBHEIE MEPEXOABl. MeXaHH3MBI
penaKcalMy: CIUH-PENIETOYHass M CIHMH-CIIMHOBas pelakcaius. [ MpoMarHuTHOe
oTHOIIeHHe. SIMP-CHIeKTpOCKONMs: MAarHUTHBIE MOMEHT sApa M €ro
B3aMMOJICHCTBHE C MAarHMTHBIM IIOJIEM; DEeaNH3alds MarHUTHOTO PE30HAHCA;
XUMHYECKHH CABHI M CIHMH-CIIMHOBOE B3aHMOJEHCTBHE; NpPHUMEHEHHE JUIf
UACHTUhUKAIIMNA COeTHHEHUH,

OIIP-CieKTPOCKONHKSA: TIOJIOKEHHE PE30HAHCHOIO CHrHala W g-(pakTopa;
JNEKTPOH-SIIEPHOE, JJIEKTPOH-3IIEKTPOHHOE B3aMMOJAEUCTBHE M CBEPXTOHKAS
CTpyKTypa crnektpa JIIP; npumeHeHue.

2.2.6. A nepHO-DHU3NYECKHE U PATHOXHMHIECKHE METO/IBI

Teopernueckne OCHOBBL. OneMeHTapHBIE dYacTUlbl. (OCHOBHBEIE BHIBI
pagHOaKTHBHOIO pacrafga M SAACPHBIX H3Ny4YCHWM. AKTHBAI[HOHHLIM aHAaIH3.
HeHTpoHHO-akTHBalMOHHBIA  aHaimu3. (OcHOBHBIE BHIAB  B3aUMOJIEHCTBUS
HEUTPOHOB C AaTOMHBIMU sApaMH. VcToynuku HeiTponos. HelitponHo-
aKTHBAIIMOHHEIM aHalIKW3 Ha TEIUIOBBIX, PE30OHAHCHBIX M OBICTPHIX HEHTpOHAX.
Oco6eHHOCTH M MCTOYHHMKH IIOIPEITHOCTeH. MeTponoruieckie XapaKkTepUCTHKH
MeTona. AKTHBAIMS 3apsDKCHHBIMHE dacTuraMmu. OmpejiesieHue JErKuX 3JIEMEHTOB
C HH3KHMH IIpefielaMH OOHapyXeHus. | aMMa-aKTHBAIlHOHHBIA  aHAJIM3.
Ompenenenrie HemeTalioB. UyBCTBHUTENBHOCTh M JHANA30H OIPEAENSIEMBIX
comepxxanui. Perucrpanus uznyqenuii. aMmMa-crieKTpoMeTpEL.

JIeCTpYKTUBHBIN U HENEeCTPYKTUBHBIH aKTHBAIMOHHEIH aHamms. CrocoOsl
UICHTU(QUKANMH ¢ KOJIMYECTBEHHOTO OIpEeIeNeHHs] 3JIeMEHTOB. [IpuMmepsl
HCIIOIb30BaHus. PaguoxuMuueckie METONBI: PaJlUOAKTUBHEIX HHIMKATOPOB H
H30TONHOro pazbasieHus. O0Ias XxapaKTepUCTHKA U IIPUMEHEHHE.

MeccbayspoBckas cnekrpockonus. OOInas XapakTepHCTHKa METOJA.
AHanutuyeckas HHGOPMATUBHOCTH MeTona. O6IacTu MpUMEHEHH .

2.2.77. MeTozBl TIOKATEHOTO aHAIN3a ¥ aHAH32 [TOBEPXHOCTH



Knaccuduxkanus; ¢usndeckue 0CHOBEI METOMOB. HoctouHctea U ob6nactu
npuMeHenus. IToHsTus npomonsHOi 1 momepeunoi nokambHOCTH. OCOGEHHOCTH
po6ooTbopa U POGOIIOATOTOBKH. Mertonr1, ucmonesyemble B JIOKAIBHOM
AHAJI3€:  MAaCC-CIIEKTPOMETPUSl  BTOPUYHBIX HOHOB W JasepHas  Macc-
CIIEKTPOMETpHS, PEHTI€HOCIeKTPAIbHEBIH MHUKpOaHaJIn3,
PEHTIeHO(OTOIIEKTPOHHAS crekTpockonus, Oxe-crieKTpockomus, mertomsl K-
CIEKTPOCKOIIMA ~ TOBEPXHOCTH, JIIOMHHECLEHTHEIE METOMBI MHKpOaHaJIH3a,
SICPHBIA MUKpOaHanu3 u fpyrue. [IpuMeps! ncnons3oBamms.

2.3. buonoruyeckue MeTos!

CymHOCTE GHONOTHYECKHX METONOB aHaniu3a, uX IpEeUMyIIecTBa M
OTPaHHUYEHHS, MECTO CPENM JPYTHX METOAOB XHMHUECKOTO AHAJIM3A.

Wunukatopusit  opramsm.  Tumsl HHJAUKATOPHBIX  MEXaHH3MOB:
MHUKPOOPTraHU3MEI, OECIIO3BOHOYHEIE, [I03BOHOYHEIE; PacTeHMs. DU3HOIOrNYeCKH
dKTHBHBIE M  HEaKTUBHBIE coequHeHus. OmpeneneHue  (GHIMONOTHYECKH
HEAKTUBHBIX COSIMHCHHH (XMMHKO-GHOIOrMYecKie MeTonsl). BiamMoneiicTBHe
UHIHKATOPHOTO OpraHH3Ma C ONpeAeNsieMbIM BEIIECTBOM. AHAIUTHYECKHI
CATHAT M CIOCOOBI €ro permcrpauud. MeTpolorunyeckue XapaKTepUCTHKH
Ouonoruueckux Meronos. O6nacTu IIPUMEHEHHS,

2.4, XpomaTtorpapudecKkre MeTOIEI

2.4.1. Teoperuueckue OCHOBEI

OcuoBurre monstus. Teopus paBHOBECHOI xpomarorpaduu. I'paHuYHEIE
YCIOBHS TNPUMEHMMOCTH. PasMplBaHMe XpoMarorpadu<yeckux ITHKOB ¥ HX
paspeleHue.

Vpasuenne Ban-Jleemrepa. O6ume INOAXOABl K ONTMMM3AIMM IPOIEecca
XpOMAaTOrpapUIeCKOro pasjieleHHs BEIUECTB: BBIGOD CHCTEMEI }a3, BBICOTEI M
AMaMEeTpa XpoMaTorpa(uyeckoil KOJIOHKH, pa3MEPOB YaCTHI| HEMOIBIKHOMN (assl.
Crocobsr  ocymecTBieHus Xxpomarorpapuieckoro  mponecca.  Crioco6sl
3aMOJHEHHA XpOMaTorpaMuecKuX KOJOHOK M IIPUTOTOBIEHMS "TOHKHMX CJIOEB".
Oco0eHHOCTH ~KaNMWUIAPHBIX KOJNOHOK. Croco6HI SIIIOMPOBAHUS  BEIIIECTB.
Herexropsl. Knaccudukanus xpomartorpaduueckux MeToos.

2.4.2. T"a30Bas xpomarorpadus

I'a30-ancopbumonnas  (raso-TeepaodazHas) xpomarorpadus. CymHocTs
Meroza. Msorepmsl ancopbuwn. TpeGoBaHus K ra3aM-HOCHTEISM 1 ancopOeHTaM.
IlpuMepbl  UCTIONB3yeMBIX — aficOPOEHTOB. XuUMHUeckoe W ancopOIHOHHOE
MOAM(HUUMPOBAHHUE IIOBEPXHOCTH ajcopbeHTa. Bmsuue TEMIIepaTypsl Ha
yAepKuBaHHe M paszneneHue. I'azomas xpomarorpadus c IIPpOrpaMMHPOBAHHBIM
loseMoM  TeMnepatypbl.  [lerexropsl. Ilpumeps: mnpumenenus. KonTpois
IIPOM3BO/ICTBA.

l'azo-xunxoctHas  xpomarorpadusa. Ilpuammn  metoma.  OGBEKTHI
HCCNE0BaHusA. TpeOoBaHMA K HOCHTENSM W HEMONBIKHBIM JSKHUIKUAM (azam.
BisiHie npuUpoIBI JKUAKOM (asel M pasfenseMbIX BEMecTB Ha s dexTuBHOCTH
paszeneHusl.

Bricokod(eKTHBHAs KaNMIIAPHAS Ta30Bas XpOMAToOrpadus. CymHocTb
MeTona. PeaknMOHHas rasoBas Xpomarorpadusi. IlprMepsl npuMeHeHHs It

10



MICHTU(DUKAIMKM  BEWIECTB, IS AHANH3a  CIIOMKHBIX cMecel, 00BeKToB
OKpPY’KaroIEeH Cpenl.

Ceepxxputideckas ¢monHas xpomarorpagusi. CyniHocTs, 0COGEHHOCTH H
OTJIHS OT Ta30BOH U JKUIKOCTHON XpoMaTorpadu, IIPHMEHEHUE.

2.4.3. XKunxocTHas xpomaTorpadus

BricoxoaddextuBnas xumxocTHas Xpomarorpapusa. CywmmHocTs Merona.
Tpebosanus x amcopGeHTaM ¥ TIOMBHIKHOMN thaze. Biusarne npupons: u cocTara
SIOCHTA Ha 3(QQEKTHBHOCTS pasneneHus. PasHOBHIHOCTH MeTona B 3aBHCHMOCTH
OT IHOJIDHOCTH HEMOABIDKHON (askl: HOpManbHO-(Ga3oBEI U obpalneHHo-
¢ba3oBBIit  BapuaHTEL Beibop BapuanTa B 3aBHCHMOCTH OT IOJIAPHOCTH
Pa3NCIACMBIX BEIECTB. BrIOOp ycnoBumit paspenenus. Hetexropsl. [IpuMenenue
AU aHaIH3a CJI0XKHBIX CMECeit.

Honoobmennas  xpomarorpadus. Heoprauudeckue u  opranmueckue
HOHOOOMEHHUKH M HX CBOMCTBA. Komnekcoobpasyromue noHOO6MEHHHKH.
KuHetnka ¥ CeleKTHBHOCT HOHHOTO OGMeHa, Biuseue npuponsr u cocrasa
OJII0EHTa Ha 3()(EKTHBHOCTH pAa3/elIeHUs BEIECTS. IIpumepsl nprMeHeHUs I
KOHICHTPMPOBAHNUS ¥ pa3/IeIeHHs] HEOPTaHHIECKUX U OPTaHHYECKHX HOHOB,

Wonnas xpomarorpapus. OcobeHHOCTH MeroJa. JIByXKOJOHOYHBIN u
ONHOKOIIOHOYHBIH — BapHaHTEl MeTofa. CopGeHTSL. Hetextopsl. ITpumepsl
IIPHMEHEHUS.

Hon-napras xpomarorpadwus. IIpurnun merona. Pos HETIOABIKHON (haskl
¥ BBO/TUMOIO B JJIFOCHT NpoTHBOMOHA. O6IacTH NMPHMEeHEHMS.

Addunnas xpomarorpadus. Cremuduxa apdunnoit XpoMaTorpahuu,
IIPHMEHACMBIE  a[ICOPOEHTHI. YCIOBHS IpOBeNEHHS Ipolecca  pasJelieHus.
Ob6nactu npuMeHeHuUs.

OKCKIIIO3MOHHAs XpoMaTorpadus. OcobeHHOCTH MeXaHu3Ma YAEpKUBAHUS
MOJIEKYJ. XapaKTepPHCTHKA COPOEHTOB W IIONBMDKHEIX ¢a3. BosmoxHOCTH WM
IIPUMEpE  rpuMeHenus. I'enb-xpomarorpadus (relb-IPOHHUKAIOMAS M Iellb-
$uisTpanuonHas). MexaHusM pasaeneHus BEIECTB. XapaKTePHUCTHKA Teeii.
IIpuMerenye B OpraHIIecKOM U HEOPraHUIECKOM aHaIH3e,

IInockocTHas xpomarorpadus. CymuocTs MeToza ¥ 001acTH IPUMEHEHHUS.

2.5. lpyrue MeTozbl pasneaeHus 1 KOHILIEHTPUPOBAHHS

Teopernyeckne OCHOBBL IIpomecchl W peakimu, nexamme B ocHOBe
MeTonoB. TepMoguHaMHUYeCKHE H KHHETHYECKHE XapaKTEePUCTUKU pasfeleHus u
KOHICHTpHpOoBakua. Kiaccupukanus MeTonos mo mpupoge IPOIIECCOB, YHCIYy U
npupoxe ¢as, NpUPoONEe MATPULBI U KoHIleHTpaTa. CodyeraHue passeneHus wu
KOHNEHTPHPOBAHUA ¢ METOAaMH onpezeneHus. IIpuHIunE! BEIGOpa MeToa.

Cop6uuoHHEIE METOJBI. Knaccupuxanus no mexanmsmy BsammoneifcTBHS
BEIIECTBA C COPOEHTOM, CIOCOGY OCYIIECTBICHHUS Ipollecca, reoMeTPUUECKUM
[IpU3HaKaM HenoABHXHOH (a3el. KonudecTBeHHOE oOmucanme COPOIIMOHHEIX
nporeccoB. CopGeHTEL.

OxcTpaknusa. CyIHOCT MeTona. 3aKoH pacripeniennenus. OKCTpakius H
pPacTBOPHUMOCTE. (OCHOBHBIE KOIMYECTBEHHBIE XapaKTepHUCTHKU: KOHCTaHTa
pacnpenencHus, KoshduuenT pacnpeneneHns, KOHCTaHTa 9KCTpakKIuy, (haxTop

pasnenchud.  KinacCHQUKAMT — OKCTPAKIMOHHBIX — MpPONECCOB 1o THmy
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UCIIOJIb3YEMOI0 JKCTpareHTa, THUIy OOpasyloIIUXCs COECJUHEHMH, TEXHHKE
ocyuiecTBiIeHHsA. OCHOBHBIE THIIBI COEIMHEHHH, HCIONB3YEMBIX B OKCTPAKIIHH.
Kiaccel 3kcTpareHToB.

Ocaxnenne u coocaxneHwe. Vcnonb3oBaHHE HEOPraHWYECKHX U
OpraHMYECKUX OCaaMTeNel U coocanuTeneil NI pa3felieHHus U KOHIIEHTPUPOBAHHUS
3neMeHTOB. Bunsl coocaxknenus. OCHOBHBIE TUIBI KOJUIEKTOpOB. OpraHuyeckue
COOCQIUTEIIH.

OnekTpoxuMuieckue Metoisl. Kiaccubukamus. DIeKTpPOBEIIEIEHHE
(3nmexTpoocakIeHHe ¥ DIEKTPOPACTBOPEHHE), IIEMEHTAIMs, SIEKTPOdOpeE3,
n30Taxodopes.

Wcnapenue, cyOnmumanuss W pOACTBEHHEBIE MeTOnsl. KolmdyecTBeHHBIE
xapakrepuctuk. Kiaccudukamys wmeromoB. Hcmapenwe, cyOGauMmanus WM
OTrOHKa, OTTOHKA I10CJIe XUMUYECKUX NpeBpallleHHi.

Jlpyrue MeTonsl pa3feNneHHs M KOHIEHTPHUPOBAHUS: yIIpaBlsseMas
KpUCTAUIM3aIMs (HampaBlieHHAs KpUCTAIUIM3aIls U 30HHAs IUIaBKa), MpobOupHas
IUIaBKa M Jpyrue IHPOMETaJLIyprudyeckue MeTONbl, (ioTanus, MeMOpaHHEIE
METOJIbl, XUMUYECKHE TPAHCIIOPTHHIE PeaKIiy, TeEpMOTUDPy3Hus.

MackupoBaHue U JeMacKupOBaHHeE.

3. METPOJIOI'SI 1 XEMOMETPUKA

3.1. MeTtposoru4eckie OCHOBBI XUMUYECKOI'0 aHAIIN3a

XUMHYECKHH aHAIM3 KaKk METPOJIOTHYecKas Ipolenaypa. AHaIUTHYeCKU
curHal. Pe3ynrpTar aHanuza Kak cirydaiiHas BenuduuHa. [lorpemHocTy, criocoObl UX
KJIacCH(HUKAI[|K, OCHOBHbIE MCTOYHHMKM IOTPENIHOCTEH B XHMHYECKOM aHAJIHU3e.
CucremMaTHueckue IIOTPEIIHOCTH B XUMHYECKOM aHanu3e. [IpaBUIBHOCTE H
cocobbl  mpoBepkd — NpaBunbHOCTH.  [locrosHHas — (aiiuTHBHas) M|
IpONOPIMOHATbHAsE  (MyJNbTHIUIMKATHBHAA) CHCTeMaTHdecKas IOrPEeIIHOCTE.
Cucrematuyeckue norpemsoctH I, I1, III pona. 3aKkoHEI CII0XEHUS IIOIPEIIHOCTEH.
PensituBusanusi, KOHTPOJIBHEIH onmbIT. Pannomusanus. CitydaiiHble IOIPEIIHOCTH B
XMMHYECKOM aHaiu3e. |'eHepanbHas U BBIOOpOYHAs COBOKYIIHOCTH pe3yJhTaTOB
XHMHYECKOI0 aHaJIM3a. 3aKOH HOpMAansHOro pacupeneneHus. CTaTUCTUKA MalbIX
BEIOOpOK. BocnpousBoaumocts. CTaTUCTHYECKHE KPHUTEPHH: MaTEMAaTHYECKOe
oxumanve (reHepaJibHOE CpefHee) M TeHepalbHas MHMCIEPCHs CIIy4aldHOH
BEJIMYHHEI, BBIOOPOYHOE CcpefHee, MAUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE,
JIOBEPUTENBHAS BEPOSTHOCTh M JOBEPUTEIBHBIM HMHTEpBaj. XapakTep CBA3H
MEX/y 3HaYe€HHEM BEJIMYHMHBI H €€ CTaHNapTHBIM OTKJIOHEHHEM (aOCOTIOTHBIM H
OTHOCHTENLHEIM). BO3MOXHEIE TPUYMHEI OTKIOHEHHS Pe3yJIbTaTOB aHalu3a OT
HOpMalbHOrOo  pacupeneneHus.  Pacnpemenenme — Ilyaccoma.  Ilposepka
HOPMAJIBHOI'O 3aKOHA pacIpefelieHHs pe3yisTaroB aHanmusa. Iloctpoenue
rucTorpamMm pacrnpenenenus. Kpurepuii ITupcona.

CratucTryeckas oOpaboTKa pe3ylbTaToB CEpHHHBIX aHAIU30B. BrIdBIeHHE
npomaxoB. KoHTponsHble KapThl. CpaBHeHue IByX (kpurepuii Quiiepa) u
Heckonbkux (kpurepun bapriepa, Koxpena) nucnepcuit. CpaBHeHME OBYX
(kputepuii CTBIONEHTA) ¥ HECKONBKUX (KpuTepuil Puinepa) CpeHUX pPe3yJIbTaToB
XUMHYECKOI'0 aHaJIA3a.
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UyBCTBHUTENLHOCTS. Koapdurmuent YyBCTBHTEINBHOCTH. Ilpenen
OOHapyXeHHs, HIDKHSSI TPaHHIA ONpeNesIeMBIX COZIEPIKaHMM, UX CTAaTHCTHYECKas
oneHka. ITyTu moBkImeHys 1yBCTBUTENEHOCTH METOIUK aHAI3A.

3aKOHBI PacIPOCTPAHEHHS] CHCTEMATHYECKHX 1 CIIy4alHBIX MOTPEUIHOCTEM.
TlorpemHoOCTH OTAENBHBIX CTajHit aHATM3a U KOHEYHOTO pesynbrara. I lpumenenue
AUCTIEPCHOHHOTO aHalh3a MJIA OLUEHKH II0 TPEIIHOCTEeH OTHENbHBIX CTamui u
omepauui  XHMHYECKOI'O aHaIH3a. IlpoBepka 3HaYHMOCTH  BBEIGOPOYHOIO
kod(pduumenta koppemauun. Mcnonb3oBaHue KOPPENSIMOHHOIO aHATH3A JUTSL
TIPOBEPKH  HE3aBHCHMOCTH  JIBYX aHAIMTHYECKMX MeTOoOuK. IIpuMeHeHue
PETPECCHOHHOrO aHanM3a JUIsi IIOCTPOEHMS TI'PagyUPOBOYHBIX 3aBHCHMOCTEIL.
CrocoGsl  NpOBEpKHM aJeKBATHOCTH pPErPECCHOHHOM MOIEIH. Haxoxnenue
COACpXaHHs BEINECTBA II0 TIPaTyHPOBOYHOM 3aBHCHMOCTH, CTATHCTHYECKas

OLIEHKa pe3yJIbTara.
Maremarndyeckoe IUIaHHPOBaHWE WM  ONTHMH3AUAS  AHATHTUYECKOTO
KCIepUMeEHTa.  VICTonb30BaHME  JMCIEPCHOHHOTO M MHOTOMEPHOTO

PErpecCHOHHOrO aHaaH3a B IUIAHMPOBAaHHM 3KcrepuMeHTa. OLEHKa 3HAYMMOCTH
¢axtopos. ITnankl Broporo nopsiika. CUMILIEKC-ONTAMH3AIIHSL.

Mertponorugeckoe oGecnedenre KOHTPOIS COCTABA BEMIECTB H MaTepUaJoB.
CranpapTHele 06pasibl. ATTecTanys U cTaHIAPTU3ALUS METOIHK. Axxpenuranus
aHAJIMTHYECKHUX JTabopaTopuii.

3.2. KoMIbproTepHbIE METO/IBI B aHATUTHYECKOM XUMUK

ITytu wmcronbzoBanms OBM B aHAIHTHYECKOH XUMUH: cbop, obpabotka,
XpaHEHHE U OTOOPXEHUE PE3yJBTATOB aHAN3A, IUIAHUPOBAHUE W ONTHMU3ALISL
OKCIIEPUMEHTOB,  YNpaBJICHHE  aHAIUTHYECKMMH  OpUOOpaMy,  Co3JaHUe
HHTETPUPOBAHHBIX YCTPOWCTB aHamu3aTop — OBM. Ba3bl DaHHBIX, OCHOBHBIE
NPUHIWIBEL MX IIOCTPOGHHS M WCIONB30BaHUS. MHOrOMepHEIE JaHHBIE B
XUMUYECKOM aHammse. Ilepuvnas o6paGotka mammbX. KoppemuposaHubie
J@HHbIE; TOHATHe 00 aHaNM3e IJIABHBIX KOMIIOHEHTOB ((aKTODHOM aHaiu3e).
MHuoromepHEle perpeccus u rpaayuposka. IIoHSTHE 0 MeTonax KIacCHpHKALMA 1
pacmosHaBaHus 00pa3oB, KiacTepHOM aHanuse. OOpaboTKa HETMHEHHBIX
3aBUCHMOCTEH B XHMHYECKOM aHammse. I[IpoGiema BhIOOpa Ha4aIbHBIX
npubnmkenuid. ITocTpoeHHe W HCIONB30BAHHE HEIMHEHHBIX IpayHpOBOYHBIX
3aBHCHMOCTeH.  ANNPOKCHMAINMs SKCIEPUMEHTAIBHEIX  3aBHCHMOCTEH, ee
OCHOBHBIE ~ pasHOBUIHOCTH.  Jlu(pdepennupoBanne u  MHTErpHpOBaHHE
SKCIEPUMEHTANBHEIX JaHHEIX. Pypre-ipeobpasoBanue, ero HUCIONB30BAHUE IS
(prsbTpanuM IIyMOB M CHIDKEHHS MpPENeNoB OOHapyKeHus. PacdeTsl XUMHUUECKHX
PaBHOBECHI: OIpe/ie]IeHHE PaBHOBECHBIX KOHIIEHTPAIMI M KOHCTaHT PaBHOBECHIA.

4. ABTOMATU3ALINA AHAJIA3A

MCX&HHB&HHH H aBTOMaTH3allus XHMHYCSCKOI'O aHaJlu3a. ABTOMaTI/ISaIIHﬂ
1abopaTopHOro aHANM3a M NPOM3BOACTBEHHOrO KOHTPONS. IlonHas M 4acTHdHAs
dBTOMAaTH3alH. ABTOMaTI/IBaU,PIH NEPHOANIECKOI0, OHUCKPETHOI'O aHajlu3a |
HEIIPEPEIBHOI'O AaHallu3a B IIOTOKE. HpHHIII/IHBI NPHMEHEHHUA H CpeAcTBa
aABTOMAaTH3aIluH. ABTOM&THSHPOB&HHBIC HpH60pBI, CUCTCMBI H KOMIIJICKCEHI,
ABTOMATBhI-aHAJIU3ATOPhl JJIs J1a60paTopHoro U IIPOH3BOACTBCHHOI'0 aHajlk3a,
poboTsl.  IlpuMepbl  COBpeMEHHBIX  BBHICOKOI(D(EKTHUBHBIX AHAIATHYECKHX
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IpUOOPOB-aBTOMATOB (Ia30aHANTH3ATOPEI, XPOMATO-MACC-CIIEKTPOMETPEI U JAPyTHie
CIIEKTPOMETPHI, aBTOMATHYECKHE IPHOOPEl M CHCTEMBI JUId [POTOYHO-
HHXXEKIIMOHHOTO aHanu3a, I 0T00pa U aHau3a Npod KOCMUYECKOTO BENIEeCTBa U
Jp.).

3. AHAJIN3 KOHKPETHBIX OFLEKTOB

5.1. ABanuTHYEeCKH UKII U CTAIUH aHaIH3a

Bri6op MeTona u cxemsl, 0T60p IpoGEl, MOATOTOBKA MPOOHI (pasloXeHue,
pasfielieHle, KOHIEHTPUPOBaHKe U JPYTHe ONEPaLih), TONyYeHHe aHATHTHIEeCKOH
GOpMBEI, H3MEpeHHE aHATHTHYECKOrO CHTHAIA, 06paGoTKa pe3yIsTAaTOB
U3MepeHui. B3auM0o3aMeHAeMOCTs METOIOB; ONITUMH3ALUS CXEMEBI aHAIH3A.

5.2. IIpo6oot6op 1 npobonoAroToBKa

IIpeacTaBuTeNbHOCTE IPOOE: mMpoba ¥ 00BEKT aHanu3a; mpoba M METOx
aHamu3a. Otbop mpoO TIOMOreHHOr0 M TeTepPOreHHOro coctaBa. CHoCOOEI
MOJNyYCHUsI CpeIHEd NpoOBl TBEPABIX, J>KUAKUX M TIa3000pa3sHbIX BEIIECTB;
YCTPOMCTBA M IIPUEMBI, MCIONB3yeMble IIPH 3TOM; MEpBHYHas o6paGoTka H
XpaHeHue 1mpob, nozupyronme ycrpoiictea. Tpancnopruposka. OT60p TOKCHIHBIX
U paJii0aKTUBHEIX IIPO0.

OcHoBHEIE onepanuu nepeBona Npobbl B GopMy, yI00HYIO I aHANH3a:
pacTBOPEHHE B pa3lMYHBIX Cpefax; CHEKaHWe, CIUIABICHHE, TEPMUIECKOe
pa3lioKeHNe, Pa3OKEHHE IO HABJICHUEM, IMPH IIOMOINM BBICOKOYACTOTHOIO
paspiza u B IUIa3Me, B IPUCYTCTBHH OKHCIUTENel (BOCCTaHOBHUTENEH);
KOMOMHHMpPOBaHHE pPAa3IWYHBIX IIPHEMOB; CHOOCOOBI YCTpaHEHHMS M yuera
3arpsA3HEHHH U IIOTEePh KOMIIOHEHTOB IIPH IPOOOIIOATOTOBKE.

5.3. OcHOBHBIE OOBEKTEI

I'eomoruyeckue o6beKTsl. MUHEpANbL, TOPHBIE OPOMBI, PYALL ¥ IPOLYKTHI
MX [epepaboTKH, yromb, HehTh, ra3 M Ta30BBI KOHJCHCAT, CTPOMTENBHEBIE
Marepuansl. AHaIW3 CHJIMKATOB, KapOOHATOB, JKENE3HBIX, HUKEJIHKOOAIBTOBBIX,
HOMMMETANNIMYECKUX PyN. AHATUTUYECKUM KOHTPOJb IIPH PasBEAKE IOJIE3HBIX
UCKOTIAeMEIX.

Merannsl, CIiuaBel M INPOAYKTHl METALTypPrUYecKOi MPOMBIIIIEHHOCTH.
AHanu3 dYepHBIX, I[BETHHIX, pPENKHX, OIArOPOAHBIX METAIOB W WX CIUIABOB.
AHau3 HEMETaVIMYECKUX BKIIOYEHHUH, ONpeieNieH e ra3000pasyromux npuMecei
B METa/lIax ¥ JIETHPYIOIUX KOMIIOHEHTOB B CTAJIAX M CILIABAX.

Marepuansl atoMHOH mnpoMmblnuieHHOCTH. Ompenenenue TOpUs, ypaHa,
IUTYTOHUS, TPAHCIUTY TOHHEBBIX 3JIEMEHTOB H OCKOJIKOB JIeJIEHHS.

Heopranuyeckue coenunenus. Munepansasle ynoopenus. Heopraundeckue
BEIECTBA BHEICOKOH YHCTOTHI (B TOM 4MKCIE MONYNPOBOAHHKOBLIE MATEpPHANEHI);
OIpe/IeJICHNE B HUX IIPUMECHBIX U JIETUPYIOLIMX MHKPOKOMITOHEHTOB. IToCI0MHbIH
Y JIOKQJIbHBIM aHAIW3 KPHCTAJUIOB, IUVIEHOYHBIX ¥ KOMIIO3HUIIMOHHBIX MATEpUAJIOB.
Ornpenenenne BOALI B HEOPTraHUYECKHUX COETHHEHMSIX.

Opranvgeckue BemecTBa. IIpupoiHBIe ¥ CHHTETHYECKHE OPraHUYECKHE
BEIECTBA, DJEMEHTOOPTaHHYECKHE COCNUHEHMs, IOJIMMEPHI, ILUIACTMACCEHI,
CHHTETHYECKHE H HCKYCCTBEHHEIE BOJIOKHA, KJIEH, MPOAYKTH HedTremepepaboTKy,
rOpIOYeCMa304Hble MaTepHalsl, KUHOGOTOMATepHANEI, OEIIKH, YKUPLI, YIJIEBOIE,
cruMynatopel  pocra. Ilectummael. OcoOeHHOCTH aHaNM3a OPraHMYECKHX
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OOBEKTOB; OTIMYHSA OT HEOPraHWYECKHX OOBEKTOB. DJNEMCHTHEIH aHAIN3
opranuveckux Bemects. Ompenenenne C, H, N, S, ramoresos u KHCIIOpoza.
ABToMaTHUYecKUe MPUOOPHI IS SIEMEHTHOTO aHAJIH3A. OyHKIMOHANBHBIN aHAIK3.
XuMuyeckre MeTos! GYHKIMOHAIHOTO aHajIn3a.

[lens xumudeckux npespaienuit, BRIGOP myTell U CIIOCOGOB IIPEBPAICHHUSL.
Tunossle rpynmossre peaxuun. Wnentnduxanus u OIIpeNIEICHHE CTPYKTYPHBIX
parMeHTOB M CTPOEHHSA OpraHHYECKHX COEIMHEHHIA (compsbkeHHBIE M
HECONPSDKEHHBIC  KPAaTHBIE CBA3H, LMKIMYECKHE H JIMHEHHBIE CTPYKTYpBI,
apOMaTH4eCKue f1pa, CTepeonsoMeps). Puzndeckre MeTONB! (GYHKIHOHAILHOIO
aHamusa:  MIK-crextpockomms, Macc-criekTpoMerpus, SIMP. MonexynspHerit
AHAaNM3 OPraHWYeCKHX O00BeKTOB. OCOOGEHHOCTH pa3[eNeHus OpraHHYECKUX
BeIIeCTB. VIHTepnperanus aHAINTHYECKHX OTKIMKOB Ha IPYIIIOBBIE peakiuu u
MHIMBHYAIbHbIE COSAUHCHHSA. VIHTerpanbHelC aHAIUTHYECKHE OLEHKH ("4HCIIO
oMbLIeHUs", "HomHOe wyHcio"). XpomarorpagHdyecKde MeTObI MOJIEKYIISIPHOTO
aHanusa. Onpe/iesieHre BOAbI B OPraHAYECKHX COeMHEHMsX. MeTox ®umepa.

AHallM3  BBHICOKOMONEKYISIDHBIX ~ BEIIeCTB.  OIpeleieHue cpenHeit
MOJIEKYJIAPHOM MacChl M MOJEKYJIAPHO-MAacCOBOIO pacIpeielIeHH s, HabyxaHus,
PacTBOPUMOCTH,  TEMIIEPATYPHBIX  XapakTepUCTHK. CTPYKTYpHBIM aHamm3
TOJIMMEPOB: yCTAHOBJICHHE XUMIIECKOH IIPUPOJIBI, COIEPIKaHNS H PaclpeaeIeHHUs
MOHOMEPHEIX ~ 3B€HBEB, OIPEJEICHHE  XapaKTEPUCTHK  yHOPSIOYEeHHOCTH
CTPYKTYPBL.

AHanM3 OpraHMYECKHX MaTepHaloB. YCTAHOBIEHHE (a30BOr0 COCTABA
KoMnosuimi.  OnpeneneHne  OCHOBHBIX M CBS3YIOIMX  KOMIIOHEHTOB,
HanonHUTeNeH, cTabummsaropos. ONpe/eNeHre Cle0B OPraHHecKiX BEIECTB B
pasmuiHEIX oOBekTax. OCOOEHHOCTH ONpEAeNeHHs METAUIOB B OPraHHYECKHX
obbexTax. Crienuduka aHATUTHYIECKUX TPOGTEM B IIPOM3BOICTEE OpPraHHYEeCKHX
BEILECTB ¥ MaTEPHAJIOB.

buonorudyeckrne M MeIUIMHCKHE OOBEKTHL PacTeHms, KpoBb, TKaHH,
BBINENICHNS 9eI0BEKa U )KUBOTHBIX. (DapMmarieBTHYECKHe HpenapaTsl, GepMeHTEL.
CaHHTapHO-TUTMEHWYECKHH KOHTpOJb. KiumHudeckmit anamus. OcobeHHOCTH
aHaJIu3a TaKuX OOBEKTOB.

ITumessle mpomykThl. OrmpejeleHre OCHOBHEIX KOMIIOHEHTOB (>xupHI,
OeKu, YrieBOABI U APYTHE) U IPHMECEH. [IpenenbHO-0IyCTUMBIE KOHIIEHTPALMH
(ITIK)) BpeHEIX BemecTs B mpoAyKTax nuTanus. O630p METONOB aHaIH3a.

OOBeKThl OKpyXarollel CpeIsl: BO3AyX, NPUPOTHBIE M CTOYHBIE BOJIBL
I0YBBI, JOHHbIC OTIIOXKEHHsS. OCHOBHBIE MCTOYHHKH 3arps3HEHHH U OCHOBHBIE
3arpssHuTend. TpeGoBanus no uucrore; IIJIK ¥ UX CBA3b ¢ YyBCTBHTEIBHOCTHIO
METOJIOB.

O0630p MeTONI0B aHa/U3a 06BEKTOB OKPYIKAOIIEH Cpe/ibl, CPAaBHEHUE KX IO
UyBCTBHTEIILHOCTH, — IPOAODKHUTENBHOCTH, 3KOHOMHYHOCTH,  JOCTYIIHOCTH.
Omnpenenenne cymmapHbrx nokasareneit (XIIK, BITK u ap.). TecT-MeTobL.

CrnennanbHele OOBEKTBI: TOKCHYHBICE M PaJMOAKTHBHBIE, B3PHIBUATHIE H
JIETKOBOCIUIAMEHSIIOIINECST BELIECTBA, TIa3bl, KOCMUYECKHE H aApXEOJOrMYECKHE
OOBEKTEI.
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