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BBenenune

HaCTOﬂHlaH nporpamMma OxXBaTbIBA€T OCHOBOIIOJIATrarolIue pa3acbl AHAJIMTHYCCKOM XUMHH, OCHOBHBIC MCTO/IbI,
CpeacCTBa U 00BEKTHI XHMHYECKOTO aHAIH3a.

IIporpamma pa3paboTaHa 3KCIIEPTHBIM COBETOM BEICIIICH aTTecTallMOHHON KOMUCCHA MUHHUCTEPCTBAa 00pa30BaHus
Poccuiickoii denepanuy 1o XUMHM (CEKINST HEOPTaHWYECKOW XUMHUM) IPH ydacTuH MOCKOBCKOTO
rocyaapcTBeHHOro ynusepcurera uM. M.B. JloMmoHocoBa, IHCTUTYTa T€OXUMUH U aHATUTUYECKOW Xxumun um. B.1.
Bepnanckoro PAH 1 MOCKOBCKOTO TEXHOJIOTHYECKOTO YHUBEPCHUTETA.

1. O0mme BONpPOCHI

Ipenmer ananmuTryeckor xumun. Llenu 1 0COOEHHOCTH aHAIUTHYCCKOW XUMUU M AHATUTHYCCKON CITYIKOBI.
B3anMoCBs13b aHATUTUYECKOM XMMHU C JPYTUMU HayKaMHu, 3HaUeHUE i1 001ecTBa. OCHOBHBIC 3TAIbl Pa3BUTHSL.
AHanuTHYeCcKue 3a1a9n: 00HApYKEHNE, HACHTU(UKAIUI, OTIPEeIeIICHHE BEIIECTB.

XI/IMI/I‘IGCKI/IG, (1)I/I3I/I‘IGCKI/IG ¥ OMOJIOTUYECKHE METOAbI AHATUTUYECKON XUMHHU. MeTO,HI)I 06Hapy>1<eHI/m,
I/IZ[eHTI/I(l)I/IKaIII/II/I, pasaciicHrs 1 KOHUECHTPUPOBaHUs, ONIPEACITICHUSA, FI/I6pI/I[[HI)Ie nu KOM6I/IHI/IpOBaHHLI€ METOBbI.
Metoant MpsAMbIC 1 KOCBECHHBIC.

OCHOBHEIE XapaKTCPpUCTUKN METOAOB OIPCACIICHNA: YYBCTBUTCIbHOCTD, IPEACT O6Hapy)KeHI/I$I, JArariasoH
OIMpPCACIIAEMbIX conepmaﬂnﬁ, BOCOPOU3BOJAUMOCTD, MMPABUIIBHOCTDH, CEJICKTUBHOCTD. Metona u MeTOoAuKA.

Bupl XMMUUECKOTO aHalli3a: U30TOITHBIH, aTOMHBIH, CTPYKTYPHO-TPYNIIOBOH ((YHKIIMOHAIBHBIN ), MOJNEKYJISIPHBIH,
BEILECTBEHHBIN, (pa30BbIid. Makpo-, MUKpO-, YIbTpaMHUKpoaHain3. JIoKadbpHbIN, Hepa3pyLarolHi,
JMCTaHLIMOHHBIN, HENPEPBIBHBIHN, BHENa00paTOPHBIN (110JIEBOH).

2. MeToabl aHAJIH3A
2.1. Xumuueckue memoownt
2.1.1. Teopemuueckue 0cHo8bl

Hcnonp3oBaHme 3aKOHOB TEPMOJUHAMUKNA U KUHECTHUKHU JJIA OITUCAHUA U YIIPaBJICHUA PECAJIbHBIMHU T'OMOTCHHBIMUA U
T€TCPOTCHHBIMU CUCTEMAMU.

KonmgecTBeHHBIE XapaKTEPUCTHKH PAaBHOBECHH: TepMOIUHAMHUYECKAsS M KOHIICHTPAIIHOHHBIE KOHCTAHTEHI,
CTaHAApPTHBIA U POPMABHBIN MOTEHITHAIIBI, CTETIEHh 00pa3oBaHus (MOJIbHAS JA0Js) KOMITIOHeHTa. Pacder
AKTUBHOCTEH M paBHOBECHBIX KOHIICHTPALii KOMIOHEHTOB. By(epHbie cCHCTEMBI.

Kucnomno-ocnosnoe pasrnosecue. Pa3Butue npencTaBIeHUN 0 KUCIOTaX U OCHOBaHMAX. Vcnonabp3oBanue
MPOTOJIMTHIECKON TEOPUH JIJISl OTIMCAHUS paBHOBECHH. BimsiHre CBOMCTB pacTBOPUTENCH; X KilacCH(pHUKAITHSI.
KoncranTs! kuciotHoctr 1 ocHOBHOCTH. @yHKINs ["ammera. BydepHsie pacTBOPHI.

Komnnexcoobpaszosanue. TUIBI KOMIUIEKCHBIX CO€ANHEHUH, UCIIOIB3yEMbIX B XUMHUECKOM aHanu3e. CTyrneHdaroe
KoMIuTekcooOpazoBanue. KOHCTaHTBI ycTOHYMBOCTH. METO/IBI ONIPEEIeH s COCTaBa KOMIUIEKCHBIX COSMHEHNH 1
pacdeTa KOHCTaHT ycToiuuBocTH. KnHeTrnKa peakmii KoMIiekcooOpa3oBanus. VIHepTHEIE U TaOMIbHBIE
KOMIUTEKCHI. [IprMepBI HCHONBb30BaHUs KOMITIIEKCOB.

OKucaumenbHo-60CCMAaHOBUMENbHOE pasHoeecue. OGpaTI/IMLIe u HeOGpaTI/IMLIe pCakuu. ypaBHeHI/Ie HepHCTa.
CMelaHHbIi noTeHuan. Meroapl N3MEPCHU MMOTCHIIUAIOB. Koncrantsr paBHOBECHH. MexaHu3M OKUCIUTEIbHO-
BOCCTAaHOBHUTCIIBHBIX pCaKHHﬁ. KaTaJ'II/ITI/ILIeCKI/IC, ABTOKATAIUTUICCKHUE, CONPSIKEHHBIE 1 HAYITUPOBAaHHBIC
OKHCINUTEIBbHO-BOCCTAHOBUTEIIBHBIC PEAKIINN. HpI/IMepLI AHAJIMTHYCCKOT'O MCITIOJIb30BaHHUA.

HpOL}ECCbZ OCCIDiC()@Hu}Z-paCWlGOPEHu}l. PaBHOBecust B cucTeMe KUIKOCTh -TBEpaas (1)a3a. KoncranTer PaBHOBECHUS;
PacTBOPUMOCTD. Mexanusm OGpaSOBaHI/IH U CBOMCTBA KPUCTATINIMYCCKUX U aMOp(l)HLIX O0CaaKoOB. KOHJ’IOI/I}IHLIC
CHUCTCMBI. 3arp513HeH1/m 1 YCJIOBUA IOJYUYCHUS YUCTBIX OCaIKOB.



Opeanuyeckue peazenmol 8 Xumuyeckom ananuze. OyHKIIMOHATFHO-aHATUTHICCKHE TPYIIIBL. BinsHue CTPYKTYpHI
OpPraHMYECKHX PEareHTOB Ha MX CBOHCTBA. TeopeTHuecKkue OCHOBBI B3aNMOICHCTBHS OPTaHIMYECKUX PEareHTOB C
MOHAMH METaJIIOB.

2.1.2. I'pasumempuueckue memooul

CylIHOCTh, 3HaU€HHUE, TIOCTOUHCTBA U OFPaHUYEHHS MIPSIMBIX U KOCBEHHBIX IPABUMETPUUECKUX METOJIOB.
TpeboBaHnwus, IpeAbIBIsICMEIC K OcaikaM. BakHeIie HEOPraHMYSCKUE U OPTaHMYECKUE OCATUTEIIH.
AHalINTHYECKUE BECHI.

2.1.3. Tumpumempuueckue memooul

CymHocTs 1 Kinaccudukarus. Buns! TutpoBanus (mpsmoe, oopaTHoe, KocBeHHOe). KprBbie TuTpoBanus. Touka
JKBUBAJICHTHOCTH, KOHEYHAs! TOYKA TUTPOBAHHSI.

Kucnomno-ocnosnoe mumposanue B BOTHBIX H HEBOIHBIX cpefax. [lepBuuHbIe cTaHAapTHEIE pacTBOPHL. KpuBbie
TUTPOBAHUS IS OTHO- U MHOTOOCHOBHBIX CHCTEM. VIHIMKATOPEI.

OxucaumenvHo-60ccmanogumenvHoe mumpogatue. IlepBUIHbIE U BTOPUYHBIE CTaHIAPTHBIE pacTBOPHL. KprBeie
tutpoBanus. MunukaTtopsl. [IpenBapurenbHoe OKUCIEHHE U BOCCTAHOBJIEHUE OMpeieNisieMbIX coeinHennit. Kparkas
XapaKTePUCTHKA PA3IIMIHBIX METO/IOB.

Komnnexcomempuueckoe mumpoganue. CymaocTs. Mcnoip3oBaHue aMUHONIOIUKAPOOHOBBIX KUCIIOT B
KOMIUIEKCOHOMETpHH. BaxxHeine yHuBepcanbHble U Cieu(nIecKiue METaIIIOXPOMHBIE HHAUKATOPEI.
IIpakTuueckoe NCIOJIB30BaHUE.

Ocaoumensrnoe mumpoganue. CymHocTh. KpuBble TUTpOBaHMS. MeTOIbI MHAUKAIIUN KOHCYHOW TOYKU TUTPOBAHUS.
MupuxaTopsl.

2.1.4. Kunemuueckue memoovl

CymHocTts MeTo10B. JnddepeHnuanbHblii 1 HHTETpaIbHBINA BapuaHThl. KatanuTuyeckuil 1 HeKaTaIuTHUECKUIA
BapuaHThl. MeTOIbl ONpe/ieNieHHs] KOHIIEHTPAIMU HHANKATOPHBIX BellecTB. UyBCTBUTEIBHOCTD, H30UPATEIHHOCTD U
TOYHOCTB, 00JIACTH IPUMEHEHUSL.

2.1.5. Buoxumuueckue memoovl

CymHocTs MeTo0B. DepMeHTaTHBHBIE HHIUKATOPHBIE peakii. XUMHYecKast IPUPOJa U CTPYKTypa (hepMEHTOB.
NmMmoOmm3zoBarHbIe (hepMeHTH. broceHcops! n pepMeHTHBIC MeKTPoabl. CyITHOCTF HMMYHHBIX METOJIOB.
MeToxBI perucTpaniy aHATUTHYECKOTO CUTHAIA B OMOXUMHYECKHX U KIMMYHHBIX MeToaxX. UyBCTBHTEIBHOCTS,
M30MPaTETHLHOCTh U TOYHOCTH MeTOHOB. OOIACTH MPUMEHECHHUS.

2.1.6. Onexmpoxumuyeckue memoovl. Teopemuueckue 0CHOBb

OCHOBHBIE IIPOLIECCHI, MPOTEKAIOIINE HA JIEKTPOAAX B ANEKTPOXUMHUYECKOil sueiike. Kunetuka
3NEKTPOXUMHUUECKHX ITponeccoB. [Tomspuszanuonnas kpusast. Knaccndukanus MeTonoB.

HomeHb;uOMempuﬂ. PaBHoBecHBIE QJICKTPOXUMHUYCCKUC CUCTEMBI U UX XapaKTCPUCTUKU. I/IOHOMeTpI/IﬂI
BO3MOXXHOCTU METOJIa U OTPAaHUYCHUS. Tunel HOHCEIEKTUBHBIX QJICKTPOAOB U UX XAPAKTCPUCTUKU. IloneBsie
TPaH3UCTOPLIL. HOTGHHI/IOMeTpl/ILleCKOG TUTPOBAHUC C HENTOJIAPHU30BAHHBIMU U TOJIAPHU30BAHHBIMU 3JICKTPOJAaMU.

KyﬂOHOM@mpl/lﬂ. HpﬂMaﬂ MOTCHIIUOCTATUYCCKAsA U raJibBAHOCTATUYCCKAsA KYJIOHOMETPUS. KyHOHOMeTpl/ILleCKOG
TUTPOBAHUEC, €TI0 BO3MOKHOCTU U MTPEUMYIIECTBA.

Boavmamnepomempus. XapakTepuCTUKU BOJILTAMIIEPOIPAMM, UCIIOIb3YEMbIE JJI U3YUECHUS U ONPECIICHUS
OpPraHUYECKHX U HEOPTraHUYECKUX COSANHEHUNH. MeTposIorHiecKre XapaKTepUCTHKH Pa3IUIHbIX BAPUAHTOB
nossiporpaduu, BO3SMOKHOCTH M OIpaHWYEHHs MeTOJ0B. FIHBEpCHOHHAs BOJILTAMIIEPOMETPHS U €€ IPUMEHEHHE B
aHanuse. [IpsiMble 1 KOCBEHHBIE BOJIBTAMIIEPOMETPHUCCKUE METOIBI.



Konoykmomempus. Tpsimast HI3KOUaCTOTHAS KOHIYKTOMETPHS W KOHITYKTOMETPHUECKOE TUTPOBAaHHE.
Hcnonp3oBaHne KOHAYKTOMETPHYECKHUX TATINKOB B XpOMATOTPaGuu M APYTUX METOAAX aHAIH3A.

2.2. Qusuueckue memoowt
B3anmopelicTBre BEIIECTBA C AICKTPOMArHUTHBIM U3TYYCHUEM, TOTOKAMH YaCTHUI], MATHUTHBIM ITOJIEM.
2.2.1. Memoowvl amommoti onmuueckol cnekmpockonuu. Teopemuueckue 0CHO8bI

ATOMHBIE CTIEKTPBI IMHUCCHH, TIOTJIONEHHA U QiryopecieHnnu. PesonancHoe noromerne. CaMoIoriomeHue,
MOHU3AIM. AHATUTHYECKUE JTHHUHU. 3aBHCUMOCTh aHAJTUTHIECKOTO CUTHAIA OT KOHIIEHTPAIIHH.

Amomno-smuccuonnas cnekmpockonusi. Bo30yxaeHue npo0 B MIaMeHH, B JyTOBOM U HCKPOBOM pa3psiiax.
MHayKTHBHO cBs3aHHAs 1uia3Ma. Peructparus ciiektpa. MneHtndukanus u onpeaeneHne 3JIeMEeHTOB 110
SMHUCCUOHHBIM clieKTpaM. PU3ndecKkue U XUMUUYECKUe NoMexu. Bayrpennuii crannapr. Ilogasinenue memaromux
BIIMSTHUH MaTPHIBI M COMYTCTBYIOIINX 3JIEMEHTOB. [IpuMeps! NCTIONb30BaHMS.

Amomno-abcopbyuonnas cnexmpomempus. CymHocts Meroja. Mcrounnku ninydenus. [Inamennas atomusanus.
XapakTepuCTHKH IIIAMEH U UX BBIOOP. DNEKTpOTepMHUUeCcKast aTOMU3alHsl. THUIIbI AIEKTPOTEPMHUYECKUX
atomMm3aTopoB. CriocoObl MOATOTOBKH MPoOkL. [Tomexu: xumudaeckue u pusndeckue. Koppekius momex.
UyBCTBUTEIBHOCTh U M30UPATEIbHOCTD. [I[pHMEpPhI HCTIOTB30BAHHSL.

Amomno-gnyopecyenmnas cnekmpockonus. [lpuamun merona. Crioco0sl Bo30yxaeHust atoMoB (Y ® nzinyyenue,
nazep). B3anMHoe BIHsHNE 37IEMEHTOB U YCTpaHEHHE 3TUX BIMSIHAHN. [IpakTHdeckoe mpuMeHeHHe.

2.2.2. MemoOwbi penmeeHo8CcKOU U 31eKMpPOHHOU chekmpockonuu. Memoovl penmeeHocneKmpanbho2o anaiusd
(PCA)

Knaccudukarus smuccuonHbix MetoioB PCA. 3akon Mo3iu. KauecTBEHHBIN U KOJTUUCCTBCHHBIN aHAU3.
Martpuunsbie 3pQekThl. TUIBI pEHTTCHOBCKUX CHEKTPOMETpoB. CpaBHUTENbHAS XapaKTePUCTHKA METOJIOB.
IIpakTuueckoe MpUMEeHEHHE.

A6COp6HHOHHHI71 peHTFeHOCHeKTpaHLHLIﬁ aHaJIn3. HpI/IHI_II/Il'[ MeToaa, MPUMEHCHHC.

Pentrenosckas GpoTosnekTpoHHas creKTpocKonust. Oxke-31MeKTpoHHas CTIeKTpocKonusa. OCHOBBI METOMOB.
IIpakTuueckoe NpUMEHEHHE.

2.2.3. Memoovl monexynsipHol onmuyeckou cnekmpockonuu. Teopemuueckie 0CHO8b

MOHeKyHHpHHe CIICKTPBI MOTJIOIICHUS, UCITYCKAaHU . OCHOBHBIE 3aKOHBI CBCTOIIOTJIOIMICHHUA U UCITYCKaHUA.
Paccesnune cera. Honﬂpmaum M OIITUYECCKAst aKTUBHOCTh. CIIOCOOBI N3MEPCHUS aHATTUTUICCKOT'O CUTHAJIA.

Cnexmpoghomomempus. CiocoObl OnpeieNieHNs] KOHIIEHTPAIUH BEIIECTB. AHAJIN3 MHOTOKOMITOHEHTHBIX CHCTEM.
Crnektpockomnust oTpaxkeHusl. JJocTonHCTBa 1 orpaHUYeHUsT MeToI0B. [IpakTnyeckoe mpuMeHEeHHE.

JTiomunecyenmuvie memoouvl. Bunpl momuHecteHMy. OCHOBHbIE 3aKOHOMEPHOCTH MOJIEKYJLIPHOH
moMHuHecHeHInU. KauecTBeHHBIN 1 KONUYEeCTBEHHBIN aHAIN3.

HUK- u pamanosckas (kombunayuonnozo paccesanus) cnekmpockonus. KonebatenpHble 1 BpaliaTeIbHBIE CIIEKTPHI.
KavecTBeHHBII 1 KONMM4YecTBEHHBIH aHaan3. OcOOEHHOCTH aHaIu3a IPO0 B PAa3IMYHOM arperaTHoOM COCTOSTHHU.

Hedemomerpus u typounumerpus. @oroakyctrdaeckas cnektpockomnus. [Tomsspumerpus. [IpuHIMTIEI METOIOB 1
001acTH IPUMEHEHHS.

2.2.4. Memoowl macc-cnekmpomempuu

Crnoco0bl Macc-CIIeKTPAILHOTO aHaJM3a, PETUCTPALUsI M MHTEPIIpeTanys crieKTpoB. KauecTBeHHBIN 1
KOJIMYECTBEHHBIN aHaJN3. MeToJ1 H30TOIMHOT0 pa3daBieHus. XpoMaTo-Macc-CleKTPOMETPHSI.



2.2.5. Pe3oHaHcHble CREKMPOCKONUYECKUE MemOoObl

MaI‘HI/ITHO-[lI/IHOJ'II)HI)IG nepexoabl. CHI/IH-I)CHIGTO‘IH&?[ 1 CIIMH-CIIMHOBAsA perakcanus. HMP-CHCKTPOCKOHI/ISI;
MNPUMCHCHUC 1A I/I[[CHTI/I(i)I/IKaIII/II/I COGL[PIHGHI/Iﬁ. SHP-CHCKTpOCKOHI/Iﬂ. HpI/IMGHeHI/Ie B aHaJIn3eC.

2.2.6. Adepro-gusuueckue u paouoxumuyecKue Memoobvl
OnemenrapHbie yacTuiisl. OCHOBHbBIC BHIBI PaIHOAKTHBHOTO paciiaga u SICPHbIX H3TydCHHUH.

Axmueayuonnwiti ananius. HeWTpOHHO-aKTHBAIIMOHHBIA aHAIN3. AKTUBAIUS 3apsDKCHHBIMY YacThIiaMu. [ 'amma-
AKTHUBAIIMOHHBIN aHAIN3. MeTpoornieckre xapakTepucTHky. [IpakTrnaeckoe npruMeHeHHe.

Paouoxumuyeckue memoosi: METOIb paJINOAKTUBHBIX HHIMKATOPOB M N30TOIHOTO pa3basieHus. O0mas
XapaKTEepUCTHKA U IPUMEHEHHE.

2.2.7. Memoovl 10KanbHO20 AHAIU3A U AHANU3A NHOBEPXHOCHIU

Knaccudukanus; ¢pusndeckne ocHoBbl. JlocTonHeTBa 1 061acTi npumeneHns. OcodeHHoCcTH mpobooTdopa
npobonoaroToBky. [IpuMeps! Hcnonbp30BaHus.

2.3. Buonozuueckue memoont

CyIIHOCTh METO/IOB, UX MPEUMYIIECTBA M OrpaHUYeHUs. HIMKATOPHBIE OPTaHU3MBbI, UX THITbl. AHATUTHYECKHUIA
CUTHAII ¥ CTIOCOOBI ero peructpanud. Onpenernenne GU3H0JIOTHIECKA HEAKTUBHBIX COSTUHEHUH (XMMHKO-
OMOJIOTHYeCKHe METO/Ib). MeTpoiornueckue XapakTrepucTuki. O01acTi NpUMEHEHNSI.

2.4. Xpomamozpaghuueckue memoowt
2.4.1. Teopemuueckue ocHogul

OcHoBHble noHsATHs. Teopust paBHOBecHO! Xpomarorpaduu. YpaBaeHune Ban-Jleemrepa. O0mue moaxos! K
ONITHMU3AIINY TIpoliecca XpoMarorpadudeckoro pasaeneHus BemecTs. CrocoObl 0CyIeCTBICHHS
xpomarorpaguueckoro mnpouecca. OcOOEHHOCTH KalMLISIPHBIX KOJIOHOK. CriocoOBI 371I0ONPOBaHUS BEIECTB.
JHerexropsl. Knaccudukanust xpomarorpadmueckux MeTOJIOB.

2.4.2. I'azosas xpomamoepaghus. I azo-adcopbyuonnas (cazo-meepoogasnas) xpomamozpagpus

CymaocTs Metoaa. zotepmsl agcopOinu. TpeOboBaHuMs K ra3aM-HOCUTENSIM U aacopbenTtam. [Ipumepst
HCTIOJIB3YEeMBIX aIcOpOeHTOB. XHUMHUECKOE U aICOPOIMOHHOE MOTUPHUIINPOBAHIE TOBEPXHOCTH aICOPOEHTA.
BiusHue Temriepatypsl Ha yAepKUBaHKE U pasjencHue. ['a3oBast xpomarorpadus ¢ mporpaMMHPOBaHHBIM
MoIbeMOM TeMIepaTypbl. Jlerekropsl. [IpuMepsl mpuMeHEHUS.

Tazo-orcuokocmuas xpomamoepaghus. Ipuaiun Mmeroaa. OObEKTH UCCIIeNOBaHMS. TpeOOBaHUSA K HOCUTEISIM U
HETOIBH)KHBIM JKHIKUM (hazam. BriusiHue npupoibl ®uaKkoi (asbl U pa3ziesseMbpIX BelecTs Ha 3 GEKTHBHOCTD
pa3aciucHuUs.

Bovicokoaghpexmusnasn kanunnapuas 2azoeas xpomamozpagus. CymHOCTs MeToa. PeaknnoHHas razosas
xpomarorpadust. I[IpuMeHeHne 11 HACHTH(OUKAINY BELIECTB, AT aHAIHN3a CIOXKHBIX cMecell, 00bEKTOB
OKpYXarolleu cpenpl.

Csepxkpumuueckas garouonasn xpomamoepagus. CyrHOCTb, 0COOCHHOCTH, TPUMEHECHNE.
2.4.3. XKuoxocmuas xpomamoepagus. Boicokosghpexmusnas scudkocmuas xpomamozspaghus

Cymnocts MeTozia. TpeboBaHus Kk ajicopOeHTaM U MOIBMKHOH (aze. BiusHue Ipupo/sl 1 COCTaBa JII0CHTa Ha
3¢ PEeKTUBHOCTH pa3aeieHus. Pa3HOBHIHOCTH METO/1a B 3aBUCHMOCTH OT TIOJIIPHOCTH HETIOIBMKHOM (ha3bl:
HOpManbHO-(a30BbIil 1 0OpaienHo-(a3zoBblil BapuanTsl. Beibop ycnosuii pazaenenus. Jlerekropsl. [Ipumenenne
JUIS aHaJIN3a CJIO0XKHBIX CMeceH.



Honoobmennas xpomamozpagus. Heoprannaeckne 1 OpraHiIecKre HOHOOOMEHHHUKH U MX CBOWCTBA.
Kommiekcoobpasyromnie HOHOOOMEHHUKH. KHHETHKA U CeTeKTUBHOCTh HOHHOTO 0OMeHa. Bimstane mpupoasr n
cocTaBa dJIOCHTA Ha CENIEKTUBHOCTH pa3AesicHNs BemecTB. [IpuMepsl mpruMeHeH .

Honnas xpomamoepagus. OcodeHHocTH MeTo1a. [IByXKOJIOHOYHBIN W OJTHOKOJOHOYHBIH BApHAHTHI METO/A.
Cop0OenTsl. JletekTopsl. [IpuMepsl MpUMEHEHUSI.

Hou-napuas xpomamoepagus. Ipuauun merona. Poib HernmoIBI>KHO# (a3bl ¥ BBOJIUMOTO B 3JIFOCHT IIPOTHBOUOHA.
OO6nacTu NpUMEHEHUSI.

Okcxmosuonnasn xpomamozpagus. OcoOEHHOCTH MEXaHU3Ma YAEPKUBAHUS MOJIEKYJI. XapaKTePUCTUKU COPOSHTOB
1 TTOJBYDKHBIX (ha3. Bo3moxkHOCTH M ipuMepsl mpuMeHeHus. [ enb-xpomarorpadus. O6nactu npuMeHeHus..

Appunnas xpomamoepagus. Cnenpduka MeToa, MPUMEHSIEMBIC aJICOPOCHTHI. Y CIIOBHUS MPOBEIEHUS TpoIlecca
pasneneuus. O0IacTH MPUMECHEHUS.

Tonxocnounasn xpomamoepagus. CyIrHOCTs METOJa W 00IACTH MTPUMEHEHHUS.
2.5. /lpyzue memoout pazoenenus u KOHUEHMPUPOBAHUS

Hpoueccm 1 pC€aKluu, JeKaluue B OCHOBE METOJ0B. TepMOHHHaMI/I‘IeCKHe 1 KUHCTUYCCKUEC XapaKTCPUCTUKU
pas3acicHus U KOHUCHTPUPOBAaHUA. KﬂaCCI/I(l)I/IKaHI/ISI METOOOB. CoueTanue pas3acicHus U KOHIUCHTPUPOBAHUSA C
METOJaMU OIIPEAC/ICHU. HpI/IHHI/IHLI BLIGOpa MeToaa.

Copoyuonnvie memoosi. Kitaccudukanus no MexaHiu3My B3aUMOJICHCTBUS BEIIECTBA C COPOCHTOM, CIIOCO0Y
OCYILIECTBIICHUS MIPOIECcCa, FEOMETPUICCKAM MPU3HAKAM HEMOIBMKHOM (ha3bl. KomuecTBeHHOE onmucanue
copOIMOHHBIX NporieccoB. COpOEHTHI.

3Kcmpam¢wz. CyIHHOCTI) MeToaa. 3akoH pacrnpeaciicHus. OCHOBHBIE KOJIHYCCTBCHHEIC XapaKTCPpUCTUKU.
Knaccnq)m(aunﬁ OKCTPAKIIUOHHBIX MPOLCCCOB IO TUITY UCIIOJB3YyEMOI'0 SKCTPpArcHTa, TUILY 06pa3y101111/1xc;1
COEﬂHHeHHﬁ, TCXHHUKEC OCYIICCTBIICHUA. OCHOBHEIE THIIBI COCHHHGHHﬁ, HCIOJIb3YEMbIX B OKCTpPAKIIUU. Knaccer
OKCTPAarcHToOB.

OcaxaeHue U COOCaKICHNUE.

OnexTpoxumudeckrne MeToabl. Kimaccudukarusa. DneKTpoBsIIeIeHAE, IEMEHTANus, dIeKTpodopes, n3otaxodopes.

3. Merposiorust 1 XeMOMeTpUKa
3.1 Mempozloeuqecmte OCHOBbl XUMUYeCKo20 anaiuza

AHanUTHYECKHiA CUTHAJ. Pe3ynpTaT aHanm3a Kak ciydaiiHas BenmnauHa. [TorpenrHocTH, crmoco0br ux
KJIaccu(UKaINH, OCHOBHBIC HCTOYHUKH MOTPEIIHOCTEH.

CucTeMaTHYeCKUe MOTPEITHOCTH B XUMUICCKOM aHanu3e. [[paBUIIBHOCTE U CITOCOOBI MTPOBEPKH MPABHIBHOCTH.
3aKOHBI CIIOKEHHUS MOTPEITHOCTEH. PesTuBu3aIus, KOHTPOJILHBIA OTBIT. PanmomMu3arusi.

CiyuaiiHble IOTPEIIHOCTH B XUMUYECKOM aHanu3e. ['eHepanbHas 1 BBIOOpOYHAst COBOKYITHOCTH PE3YJIbTaTOB
XMMHUYECKOT'0 aHaJM3a. 3aKOH HOPMaJILHOTO PaclpeielieHns pe3ysIbTaToB aHalli3a, ero nposepka. Pacnpenenenne
[Tyaccona. CraTucTrka MajbIX BHIOOpOK. BocnponsBoauMocts. CTaTHCTHYECKUE KPUTEPUH: MaTeMaTHYECKOE
oXxuaHue (TeHepallbHOE CpeHee) U reHepallbHast AUCTICPCHS CITy4allHOH BEJIMYHHbI, BHIOOPOYHOE CpelHee,
JHCTIEPCHs, CTAHNAPTHOE OTKIOHEHHE, JTOBEPUTEIIbHAS BEPOSITHOCTD U JJOBEPHUTEIbHBIH HHTepBat. CpaBHEHHUE ABYX
(xpurepuit ®umrepa) u Heckompkux (Kpurepuun baptiepa, Kokpena) nucrepcnii. CpaBHeHHE ABYX (KpUTEpUit
CThI0NICHTA) U HECKONBKHX (KpuTepHit Ouiepa) cperHiX pe3yIbTaTOB XUMHUIECKOTO aHAIIN3a.

UysctButensHOCTh. Ko durment ayBcTBuTenbHOCTH. [Ipenen oOHapyKeHMS, HIDKHSS TPaHUTIA OTIPeACIIIeMbIX
COJZIEpXKaHUH, UX CTATHCTHUYECKas OleHKa. [lorpenHocTr OTAeIbHBIX CTaIii aHaIn3a M KOHEYHOTO Pe3yiIbTaTa.
IIpumeHeHne quCIepCHOHHOIO aHAIN3a ISl OLUEHKH MOTPEIHOCTEN OTAEIBbHBIX CTaIUi U onlepaluil XUMUYECKOTO



ananu3a. [IpoBepka 3HaYMMOCTH BEIOOPOYHOTO K03 huirienTa Koppersinun. Vicroap30BaHue KOPPEIAIIHOHHOTO
aHaNM3a IS IPOBEPKH HE3aBUCHMOCTH JIBYX aHATUTHIECKUX METOIUK.

IIpuMeHeHMEe perpecCHOHHOTO aHaNK3a U1 IOCTPOEHUS IPayUpOBOUHBIX 3aBUcuMocTell. HaxoxneHnue
COJIEpKaHUS BEIECTBA MO IPadyUPOBOYHON 3aBUCHMOCTH, CTATUCTHUYECKAs OLIEHKA pe3yabTaTta. MareMaTHueckoe
IUTAaHWPOBAHUE U ONTUMH3ALHS aHATUTHYECKOTO SKCIIEPUMEHTA C HCIIOIb30BAaHNEM AUCIIEPCHOHHOTO 1
MHOTOMEPHOTO PEerpecCHOHHOT0 aHanu3a. CTaHgapTHBIE 00pa3nbl. ATTECTanus ¥ CTaHIapTH3ALHUS METOIUK.
AKKpeauTaIys aHaINTHYECKUX JJaO0paToOpHii.

3.2. KomnviomepHuie Memoobl 8 AHATUMUYECKOU XUMUU

ITytu ucnonszoBanust OBM B ananutrdeckoil xumuu. MHOroMepHbIe JaHHbIE B XUMUYECKOM aHanu3e. [lepBuuHas
o0pabotka naHHbIX. KoppenupoBaHHbIe JaHHbIE; NOHATHE 00 aHANN3e IIIaBHBIX KOMIOHEHTOB ((pakTopHOM
aHanuze). MHoromepHsle perpeccus u rpaayupoBka. [TonsTue o MeTogax KiaccuduKaluy U pacrio3HaBaHUs
00pa3oB, knacrepHoM aHanuse. [locTpoeHue 1 MCIoap30BaHNe HEMHEHHBIX TPAIyHPOBOYHBIX 3aBHCUMOCTEH.
Dypre-npeoOdpazoBaHue, €ro HCIOIB30BaHUE A (GMIIBTPAIMU IIYMOB M CHIDKECHUS MIPEAEIOB OOHAPYKEHUSL.
PacueTsl XMMHUYECKUX paBHOBECHUH.

4. ABTOMAaTH3AIlUs aHAJIN3A

ABToMaTtu3amnus 1a00paTOPHOTO aHAIN3a M TPOU3BOICTBEHHOTO KOHTPOJIS, TEPHOINIECKOTO, TUCKPETHOTO aHAIN3a
Y HEIIPEPBIBHOTO aHAJIN3a B TOTOKE. ABTOMATH3NPOBAaHHbIE TPHOOPHI, CHCTEMBI i KOMITICKCHI, aBTOMATHI-
aHAITU3aTOPHI U 1a00OPaTOPHOTO 1 TIPOU3BOACTBEHHOTO aHAJI3a, POOOTHI. [IprMeps! COBpeMEeHHBIX
BBICOK03 () (DEeKTHBHBIX aHAINTHYECKUX MPHUOOPOB-aBTOMATOB. [IpOTOYHO-HHKEKIIMOHHBIH aHAIN3.

5. AHAJIM3 KOHKPETHBIX 00bEKTOB
5. 1. Ananumuyeckuii Yyuka u CMaouu aHau3a

Br16op MeToa 1 cxembl aHaM3a, 0TOOp MPOOBI, TOATOTOBKA MPOOHI (pasiioKeHUe, pa3eieHne, KOHIICHTPHUPOBaHUE
U IpyTHE OIIEpaIlii), OIydeHIE aHATUTHYECKON (POPMBI, I3MEPEHNE aHATUTHIECKOTO CUTHAA, 00paboTKa
PE3yJIbTaTOB U3MEPEHUH.

5.2. IIpoboombop u npobonodecomoska

[IpencraBurenbHOCTH IPOOBI. OTOOP MPOO FOMOTEHHOT'0 U FETEPOTeHHOI0 COCTaBa; CPEAHUX NPOO TBEPBIX,
JKUJKUX M Ta3000pa3HbIX BEIIECTB; TOKCUYHBIX M PAJMOAKTUBHBIX IP00. OCHOBHBIE ONEpaliK IIepeBo/ia MPoOkl B
¢dbopmy, ynoOHyIO 1t aHATIH3A.

5.3. Ocnosnvle obwvexmui. I'eonocuueckue ob6vexmol

AHanm3 CUIINKaTOB, KapOOHATOB, JKEJIE3HBIX M MOINMETAIUTHICCKUX PYA. Memansl, cniagsl u npooyKkmaol
Memannypauieckol npomviuiienHocmy (aHaJIN3 YEPHBIX, IBETHBIX, PEAKHIX, 01arOPOIHBIX METAJUIOB U MX CILIABOB).
Mamepuanvr amommoii npomviuLienHocmy (ONpeeieHue TOpysl, ypaHa, Iy TOHUS, TPAHCIUTY TOHUEBBIX SJIEMEHTOB
Y OCKOITKOB JieNieHus1. Heopeanuueckue coedunenus. AHaIU3 MAHEPATBHBIX YIOOPCHUIA, HCOPTaHUICCKHUX BEIICCTB
BBICOKOW YHCTOTHL. Opeanuueckue ewjecmea (IPUPOIHBIE U CUHTETUYECKHUE, DTIEMEHTOOPTaHUUECKHE, TTOTUMEDHI,
NPOAYKTHI HeTenepepaboTKH, OCIIKH, JKUPBI, YTIICBOABI; MIECTHIUIB). DJICMEHTHBII aHAIN3 OPTraHUICCKUX
BEIIIECTB.

XHUMHUYECKUE U (1)1/[3I/I‘ICCKI/IG MCTOAbI (l)yHKHI/IOHaHLHOFO aHaJIM3a. MOHCKyHS[pHLIﬁ aHaJIN3 OPTraHUYCCKUX 00BEKTOB.
Amnanuz BBICOKOMOJICKYJIAPHBIX BEUICCTB, OPTAHUYCCKUX MATCPUATIOB.

Buonoeuueckue u meouyunckue ob6vexmol. CaHUTAPHO-TUTUEHHYECKIH KOHTPOJb. Kimmandeckwii anamms. [1uwyegvle
npodykmei. OnpesieneHnue OCHOBHBIX KOMIIOHEHTOB U IPUMECEH.

Obvexmul okpysrcaroweti cpedvl. OCHOBHBIE HCTOYHHUKH 3aTrPsI3HCHUIT M OCHOBHBIE 3aIPSI3HUTENHN; METOIBI UX
ompenenenus. OnpeneneHrne cymmapusix nmokasateneit (XIIK, BIIK u ap.). Tect-meTosl.



Cneuuaﬂbnble 00vekmbl: TOKCUYHBIC U paaroOaKTUBHBIC, B3PbIBUATHIC U JICTKOBOCILNIAMCHAIOIMINUEC BEIICCTBA, I'a3bl,
KOCMHUYCCKHE U apXCOJOTHICCKUE OOBEKTHI.
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OcHoBbI aHanmuTHUeCKOH XUMuH. [IpakTiaeckoe pykoBoactso / ITox pex. FO.A. 3omorosa. M.: Beicmr. mik., 2001.
Kynre V., HIsear I'. OcHOBBI Ka4eCTBEHHOTO U KOMUUECTBeHHOTO aHanm3a / [lep. ¢ Hem. M.: Mup, 1997.
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