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BBenenue

Hacrosimass mporpamMma  OXBaTBIBAET  OCHOBOIIOJATAIOIIME  Pa3IEIibl
AHAJTUTUYECKOM XMMHUHU, OCHOBHBIE METObI, CPEACTBA U OOBEKTHl XUMUUYECKOTO
aHaJIM3a.

[Iporpamma pazpaboTaHa >KCIEPTHBIM COBETOM BrICIieil aTTecTallMOHHON
KoMHccUU MuHucTepcTBa oOpazoBanusi Poccuiickori depeparuu mo XUMUU
(Cexusi HEOPraHMYECKONH XUMUM) MPU Y4aCTUU MOCKOBCKOTO T'OCY/IapCTBEHHOTO
yauBepcutera uM. M.B. JlomoHocoBa, MHCTUTYTa reOXHUMHUM W AHAJIUTUYECKOU
xumun uMm. B.M. Bepnagckoro PAH u MOCKOBCKOTO TEXHOJIOTHYECKOIO
YHUBEPCUTETA.

1. O0mue BonpochI

[Ipenmer ananuTuuyecko xumuu. [lenn M 0COOEHHOCTHM aHATUTUYECKOU
XUMUM U aHAJIMTUYECKON ClyxObl. B3anMOCBS3b aHATUTUYECKOM XUMHUH C
JIpYTMMHM HayKamH, 3HaueHwe s oOmectBa. OCHOBHbIE 3Tanbl Pa3BUTHSL.
AHaIUTUYECKHUE 3a7a4u: OOHApyXKEHUEe, UICHTU(UKAIUS, OTIPEICIICHUE BEIECTB.

Xumudeckue, (GU3MYECKHEe M OUOJIOTHYECKHE METOAbl aHATUTHYECKOU
XUMUHU. Mertonbl oOHapy»XeHusl, uaeHTUuQuKaIuy, paszaeneHus u
KOHIIEHTPUPOBAHMUS, OIpPEACNICHUs; THUOPUAHbIE U KOMOWHUPOBAHHBIE METOJIBI.
Mertoabl npsIMbIE U KOCBEHHBIE.

OCHOBHBIE XapaKTEPUCTUKU METOJOB OIPEAEICHUS: YyBCTBUTEIBHOCTb,
npeen oOHapy>KeHHUS, Jliana3oH ONPENEIAEMBIX COAEPKaHUM,
BOCIPOU3BOIMMOCTD, IPABUIIBHOCTD, CEJIEKTUBHOCTb. METO U METOIHKA.

Bungpl xumuydeckoro aHanusa: H30TOINHBIA, ATOMHBIA, CTPYKTYpPHO-
rpynmnoBoil  (QyHKIIMOHATIBHBIN), MOJIEKYJSPHBIM, BEIICCTBEHHBIN, (Ha30BBI.
Makpo-, MHKpPO-,  yJIBTPAaMUKPOAHAIN3.  JIOKAIBbHBIM,  HEpa3pyLIAOIINM,
JIVCTAaHLIMOHHBIN, HETIPEPHIBHBIN, BHETA00PATOPHBI (ITOJIEBOH).

2. MeToabl aHAJIHN3A
2.1. Xumuuecxkue memoowt

2.1.1. Teopemuueckue 0cHO8bl

Hcnonb30oBaHue 3aKOHOB TEPMOJAUHAMMKM W KUHETHUKU JUISL ONUCAHUS U
yIIpaBJICHUS PEAIIbHBIMA TOMOI€HHBIMU U I'€TEPOreHHBIMU CUCTEMAMMU.

KosnuecTBeHHBIE XapaKTEpUCTUKM PABHOBECUMN: TEPMOJMHAMUYECKAS U
KOHIIEHTPAI[MOHHBIC KOHCTAHTHI, CTAHIAPTHBIA H (OPMAIIbHBIA TMOTEHIIUATIBI,
cTeneHb oOpa3oBaHUs (MOJIbHAs JA0Js1) KOMIOHEHTa. Pacuer akTuBHOCTEH U
PaBHOBECHBIX KOHLIEHTPALUK KOMIIOHEHTOB. by(epHble CHCTEMBI.

Kucnommno-ocnoenoe pasnoeecue. Pazsutue npeicTaBiIeHUN O KUCIOTaxX U
OCHOBaHHWsAX. Mcmonp30oBaHMe IPOTOJUTHYECKOM TEOpUH  JUISL  ONHCAHUSA
paBHOBecuid. BnusHue CBOMCTB pacTBopuTeneil; ux kiaccudpuxanus. KoHcTaHThI
KHCIIOTHOCTU U OCHOBHOCTU. DyHKuuA ["ammera. BydepHbie pacTBOpBI.

Komnnekcooopazoeanue. Tursl KOMIIJIEKCHBIX COCIMHEHUH,
UCIOJIb3yeMbIX B XMMHYECKOM aHanu3e. CTylnmeHuaTroe KOMIUIEKCOOOpa3oBaHUE.



KoHcTranTel ycroWumBocTH. MeToapl ONpeneneHuss COCTaBa KOMILIEKCHBIX
COCAMHEHWM W pacdyeTa KOHCTAHT yCTOMYMBOCTU. KwuHeTMka peakuui
KOMILIEKcooOpazoBanusi. MHepTHble u  JaOuibHble KOMIUIEKCH. [Ipumepsl
VCIIOJIb30BaHUsl KOMIUIEKCOB.

Okucnumenvno-eoccmanogumenvioe  pasnogecue.  OOpaTuMmbple U
HeoOpaTtumble peakiuu. YpaBHeHue Heprera. CMmemanHblii noTeHuuan. Metossl
U3MEpPEHUs NMOTeHIUaNoB. KOHCTaHTBI paBHOBecHs. MexaHU3M OKHCIUTENIBHO-
BOCCTaHOBUTEJIBHBIX pEeaKLUM. Karanutnyeckue, aBTOKaTaJIUTUYECKHE,
CONPSKEHHBIE M MHIYLUUPOBAHHBIE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLIUH.
[IpuMepbl aHATUTUYECKOTO UCITOJIb30BAHUS.

Ilpoueccot ocaxncoenun-pacmeopenus. PaBHoBecHs B CUCTEME KUIAKOCTb —
TBepaas (aza. KoHCTaHTBI paBHOBECHS; paCTBOPUMOCTb. MexaHu3m oOpa3oBaHus
U CBOMCTBAa KpPUCTAUIMYECKUX M aMOp(HBIX ocaakoB. KomouaHble CHCTEMBI.
3arpsA3HEHMS U YCIIOBHS MOJIyYEHUS YACTBIX OCAIKOB.

Opzanuueckue peazenmol 6 Xumuueckom aunanuze. DyHKINOHAIBHO-
AHAJUTUYECKUE TPYyNIbl. BIusHHE CTPYKTYpbl OPraHWYECKUX pPEAareHTOB Ha HX
CBOKMCTBA. TeopeTu4ecKne OCHOBBI B3aUMOJACHCTBHSI OPraHHUYECKUX PEAreHTOB C
MOHAaMH METAJLIOB.

2.1.2. I'pasumempuyeckue memoowl

CyuHocTb, 3HaYeHUE, JOCTOMHCTBA U OTPAaHUYCHHS MPSIMbIX U KOCBEHHBIX
IPaBUMETPUUECKUX METOJ0B. TpeOoBaHuWsA, TMpEeAbsIBISEMbIE K  OCaIKaM.
Baxnelime HeOpraHM4ecKkre U OPraHuyeCcKue OCaANTENN. AHATUTUIECKHUE BECHI.

2.1.3. Tumpumempuueckue memoonl

CymHocth ®m kiaccubukanus. Bumgsl TuTpoBaHus (mpsMoe, oOpaTHOE,
KocBeHHOe). KpuBbie TuTpoBaHus. Touka SKBUBAJIEHTHOCTH, KOHEUHAs TOYKa
TUTPOBAHMUSI.

Kucnomno-ocnoenoe mumpogeanue B BOAHBIX U HEBOAHBIX cpefax.
[lepBuuHble CcTaHAapTHBIE pacTBOpbl. KpuBble TUTpOBaHUS sl OJHO- U
MHOT'OOCHOBHBIX CUCTEeM. MIHAMKATOPHI.

OKucnumenvno-eoccmanosumenvHoe mumpoeanue. llepBuunbie U
BTOPUYHBIE CTaHAApPTHBIE pacTBOpbl. KpuBble TtHUTpoBaHuA. WHIUKATOPHI
[IpeaBapuTenbHOE OKHUCIEHHE W BOCCTAHOBIIEHUE OINPEICISIEMBbIX COEIUHEHUM.
Kparkas xapakrepucTrka pa3JIMuHbIX METOIOB.

Komnnexkcomempuueckoe mumpoganue. CymHocts. Vcronbs3oBaHue
AMUHOTIONMKAPOOHOBBIX ~ KHUCJIOT B KOMIUIEKCOHOMETpUU.  Bakuewmme
yHUBEpCAIbHbBIC U Clieu(pruecKre METaINTIOXPOMHBIE HHIUKATOPHEL. [IpakTueckoe
UCIIOJIb30BaHUE.

Ocaoumenvnoe mumpoeanue. CymHoctb. KpuBble TuTpoBanus. Metoasl
WHJIMKAIlMd KOHEUHOU TOYKH TUTpOBaHUsA. HIUKATOPBI.

2.1.4. Kunemuuecxkue memoowt



Cymnocts MeTonoB. uddepeHunanbHblii ¥ WHTETPAIbHBIN BapUaHTHI.
Karanutndyecknii W HEKaTaJUTHUYECKUM BapuaHTbl. MeToapl onpeneneHus
KOHIICHTPAIIUU UHJIUKATOPHBIX BellecTB. UyBCTBUTENBHOCTh, U30MPATEIHHOCTh U
TOYHOCTh, O0JIACTH MTPUMEHEHUS.

2.1.5. Buoxumuueckue memoonl

Cymuocts  MeTonoB.  depMeHTATUBHBIE  WHIUKATOPHBIC  PEAKIIUU.
Xumudeckas mpupojaa u cTpykrypa dhepmeHToB. IMMoOmim3oBanHbie (PEpPMEHTHI.
buocencoppl u depMeHTHBIC 2IeKTpOAbl. CyIIHOCTP MMMYHHBIX METOJIOB.
Metoabl perucTpanuy aHATUTHYSCKOTO CUTHAIA B OMOXMUMHUYECKUX U UMMYHHBIX
MeTonax. UyBCTBUTEIBHOCTh, M30MPATEIBHOCTh M TOYHOCTH MeToa0B. OOnactu
MIPYMEHEHMUS.

2.1.6. Inexkmpoxumuueckue memoowl. Teopemuueckue ocHogbl

OCHOBHBIE TIPOIIECCHI, MPOTEKAIONINE HA IEKTPOJAX B DIIEKTPOXHUMHUIECCKOM
sueiike. KMHEeTHKa 3JIEKTpOXUMHUUYECKHX TporieccoB. [lonspusanuonHas KpUBasl.
Knaccudukanuys MeTo10B.

Ilomenyuomempusn. PaBHOBECHBIC DJICKTPOXMMHUYECKHE CHCTEMBl U HX
XapakTepucTuku. MoHOMeTpus: BO3MOXXHOCTH METOJa W OrpaHWYeHUs. THUIbI
HMOHCEJIEKTUBHBIX DJJICKTPOJIOB M HMX XapakTepucTHKU. [lojieBble TPaH3UCTOPHI.
[ToreHOMETpHYECKOE TUTPOBAHUE C HEMOJISIPHU30BAHHBIMU U TOJIIPU30BAHHBIMU
AIIEKTPOJaMHU.

Kynonomempusa. IlpsiMas TOTEHIIMOCTATUYECKAass W TajbBaHOCTATHYECKas
KyjgoHoMetpusi. KynmoHomerpuyeckoe THUTpOBaHWE, €r0 BO3MOXKHOCTH U
PEUMYIIECTBA.

Bonvmamnepomempus. XapaKTEepUCTUKHU BOJIBTaMIIEPOrPAMM,
WCIIOJIb3yEeMbIC JJISI M3YUYEHUS U OINPEACIICHUS OPTaHWYECKUX M HEOPTaHUYECKHUX
coenmMHCHUH. MeTpOoIOTHUeCKNEe  XapaKTePUCTUKH  Pa3IMYHBIX  BAapUAHTOB
noyiiporpadu, BO3MOXXHOCTH HM  OTPpAaHWYEHUS METOAOB. MHBepcHOHHAs
BOJIbTAMIICPOMETPUST W €€ MPUMEHEHHWE B aHaimu3e. lIpsiMble M KOCBEHHBIC
BOJIbTAMIIEPOMETPUICCKHAC METO/IBI.

Konoykmomempusna. llpsiMas  HU3KOYACTOTHAsT  KOHIYKTOMETpUS U
KOHJIYyKTOMETPpUUYECKOe THUTpoBaHue. Mcmonb3oBaHUE KOHAYKTOMETPUUYECKHUX
JTATYUKOB B XpoMaTorpadvu U Ipyrux METOoJax aHaIu3a.

2.2. Duzuueckue memoowl
BzauMmoselicTBUE BelIecTBa € AJIEKTPOMArHUTHBIM HM3JIy4YEHHUEM, MTOTOKAMHU
YaCTHI], MATHUTHBIM IOJIEM.

2.2.1. Memoowvt amomnoi onmuueckou cnekmpockonuu. Teopemuueckue
OCHOBbI

ATOMHBIE CIIEKTPBI YMUCCHUH, TIOTJIONICHUS U diiyopecueHuu. Pe3onancuoe
noryomenue.  CaMOMNOTJIONIEHUE,  HOHU3auus.  AHAIUTUYECKUE  JIMHHM.
3aBUCUMOCTh AHAJIMTUYECKOTO CUTHAJIa OT KOHIICHTPALINH.



Amomno-Imuccuonnasa cnekmpockonusa. Bo3Oyxnenue nmpo0 B IUIaMeHH,
B JIyTOBOM M HCKPOBOM paspsnax. MHAYKTUBHO CBs3aHHas IuiazMa. Perucrpanus
cnekrpa. MpaeHTuduKaluss U ONpENEICHHE D3JIEMEHTOB [0 3MHCCHOHHBIM
cnekrpaM. Duznyeckue ©W XUMHUYECKUE TOMEXH. DBHYTpeHHMH CTaHIaprT.
[logaBneHne MeEIIAKOIMX BIWSHUM MaTPULbl M COMYTCTBYIOIIMX JJIEMEHTOB.
[IpuMepsb! UCIIONB30BaAHUS.

Amomno-adcopoyuonnasn cnekmpomempus. CyIIHOCTh METO/1a.
Hcrounuku msnyuyenud. [lnamennas aromusanus. XapakTepUCTUKU IUIAMEH U UX
BBIOOp.  DnekTpoTepMuueckass aTroMu3anus. THUIOBl  3JIEKTPOTEPMHUUYECKHUX
aromMu3atopoB. CrocoObl MOAroToBKM mpoObl. Ilomexu: Xumuyeckue u
¢uznueckue. Koppekuus mnomex. UYyBCTBUTENBHOCTh U U30MPATEIHHOCTH.
[Ipumepsl UCITOIB30BAHUS.

Amommno-gpayopecuyenmnan cnekmpockonus. lpunuun meroga. CrnocoOsl
B030yx1eHust aroMoB (Y® uznydenue, nazep). BzaumHoe BiMsiHUE 3JIEMEHTOB U
yCTpaHEHHe 3TUX BIUAHUM. [[pakTueckoe npumMeHeHue.

2.2.2. Memoobt penmeeHO6CKOU U 3IIeKMPOHHOU CHEKMPOCKONUU.
Memoowl penmeenocnekmpanvhozo ananuza (PCA)

Knaccudukanuss  smuccuonubix  MetogoB  PCA.  3akon  Mo3znu.
KadecTBeHHBIN M KOJMMYECTBEHHbIM aHanmu3. Marpuunble 3d@ekTsl. Turmbl
PEHTTEHOBCKUX CHEKTpOMETpOB. (CpaBHUTENbHAS XapAaKTEPUCTUKA METOOB.
[IpakTrueckoe NpuMeHEHHE.

AOGCOpOIIMOHHBIM  PEHTICHOCTIEKTPAIbHBIN  aHanu3. [lpuHnun wmetona,
IIPUMEHEHHUE.

PentrenoBckast  QorosnekTponHas cnekTpockomnusi.  OKe-31eKTpPOHHAS
criektpockonus. OcHOBBI MeTO10B. [IpakTHYeCKOE MpUMEHEHUE.

2.2.3. Memoovt  MONEKyAAPHOU  ONMUYECKOU  CHEKMPOCKONUU.
Teopemuueckue ocnoewl

MonekynsipHble CHEKTPbl TOTJONICHUs, UcnyckaHus. OCHOBHBIE 3aKOHBI
CBETOIOIJIONIECHUS U ucmyckanus. PaccessHue cBeta. [lomsipuzanus u ontuyeckas
aKTUBHOCTB. CIOCOOBI M3MEPEHUS aHATMTUYECKOTO CUTHAJIA.

Cnekmpoghomomempusn. CrnocoObl OnpeiesICHUs] KOHIICHTPAIIUU BEIECCTB.
AHanu3 MHOTOKOMITIOHEHTHBIX cucTeM. CeKTpOCKOIus oTpakeHus. JJocTouHcTBa
Y OrpaHUYCHMSI METOI0B. [IpakTHUecKkoe MpUMEHEHHUE.

JJwmunecuenmnuvle memoovl. Bunpl momuHecteHupud.  OCHOBHEBIC
3aKOHOMEPHOCTH  MOJIEKYJIIDHOM  JIFOMHUHECIICHIIUU. KauecTtBeHHbII U
KOJIMYECTBEHHBI aHAJIN3.

HUK- u pamanosckas (KOMOUHAUUOHHO20 PACCEAHUA) CHEKMPOCKONUA.
KonebarenbHble 1 BpamaTenbHble CEKTpbl. KauecTBEHHBIH M KOJUYECTBEHHBIM
ananu3. OcoO0eHHOCTH aHaIK3a MPOO B PA3IUYHOM arperaTHOM COCTOSIHHH.

Hedenomerpuss u typOumumerpus. DOTOaKyCTHYECKAsT CIEKTPOCKOIHUS.
[Tonspumerpus. [IpuHIMIIBI METOIOB U 00IACTH TPUMEHEHMUSL.



2.2.4. Memoowt macc-cnekmpomempuu

Croco0Obl Macc-CHEKTPaJIbHOIO aHaIN3a, PErUCTpalus U WHTEPHpPETaLHs
criekTpoB. KauecTBEHHBIW W KOJMYECTBEHHBIM aHanu3. MeETox M30TOIHOIO
paz0aBiieHus. XpoMaTo-Macc-CIEKTPOMETPHSL.

2.2.5. Pe3onancuvie cneKmpockonudeckKue memoobvl

MarHutHO-aumonbHble nepexoapl. CHHUH-peleToYHasi U CIHUH-CIIMHOBAs
penakcauusa.  SIMP-cnexktpockonusi;  NpUMEHEHHUE Uil  WACHTH(UKALMH
coenunenui. JIIP-cniekTpockonus. [[puMeHenre B aHanuse.

2.2.6. Aoepuo-puszuueckue u paouoxumuueckue memoovl

DneMmeHTapHble 4YacTUllbl. OCHOBHBIE BHJIbI PAJMOAKTUBHOTO pacrnajia u
SIIEPHBIX U3ITYYEHUN.

AKmueayuouHbwlil aHanu3. HeiTpoHHO-aKTUBAIMOHHBIN aHAJIN3.
AKTHUBaIUsl  3apsSOKEHHBIMM ~ YacTUIaMH. ['aMMa-aKTUBAIIMOHHBIM  aHaAJU3.
MeTtposnoruyeckue xapakTepucTuku. IIpakTnyeckoe npuMeHeHHe.

Paouoxumuueckue memoovi: METONbl PAAUOAKTUBHBIX HWHIAMKATOPOB U
M30TOIMHOr0 pazdarieHus. OOmas xapakTepUCTUKa U IPUMEHEHUE.

2.2.7. MemoObt 10Ka1bH020 AHANU3A U AHAIU3A NOBEPXHOCHU

Knaccudukanus; ¢usnueckue ocHOBbL. JlocTomHCTBa ©  00nacTH
npumeHeHusi. OcoOeHHOCTH TpoOooTOOpa U  mpobomoAaroToBku. [Ipumeps
UCIOJIb30BAHUS.

2.3. bBuoaozuueckue memoowt

CyIlHOCTh METOJIOB, UX MPEUMYIIECTBa M orpaHuueHus. MHaukaTopHbIE
OpraHU3Mbl, WX THUIBI. AHAJTUTUYCCKUN CHTHAI W CIHOCOOBI €T0 PETHCTPAIUU.
Onpenenenne  (QU3MOIOTUYECKM  HEAKTUBHBIX  COCAWMHEHUH  (XMMUKO-
Ouosioruyeckue  MeTonbl). MeTpojorudueckue — xapakrepuctukud. OOnactu
MPUMEHECHUSL.

2.4. Xpomamozpaghuueckue memoowt

2.4.1. Teopemuueckue 0cCHO8bI

OcHoBHbIE TOHATHSA. Teopus paBHOBECHOM XpomaTorpaduu. YpaBHEHHE
Ban-/leemtepa. OO6mue MOIXObI K ONTUMU3ALINU npoiecca
xpoMmarorpaduueckoro  paszmeneHusi  BemecTB. CmocoObl  OCYIIECTBICHUS
xpomarorpaduueckoro mporiecca. OCOOGHHOCTHM  KaNmWUISPHBIX — KOJIOHOK.
Crioco0b1 AIIOUPOBAHMUS BEILIECTB. JleTeKTophI. Knaccuduxanus
XpoMaTorpauuecKux METO0B.

2.4.2. Tazoean  xpomamocpagua. I'azo-aocopoyuonnas  (2azo-
meepoogaznasn) xpomamozpagus

CymHocth MeTona. M3orepmer aacopommu. TpeboBaHus K Ta3aM-HOCUTEIISIM
u azacopOoeHTtam. [lpumepbl HCHOMB3YEeMBIX aJCOPOCHTOB. XHWMHUYECKOE U
aJICOPOIIMOHHOE ~ MOAM(UIIMPOBAHUE TIOBEPXHOCTH  ajJcopOcHTa. BimsHue



TEMIIepaTypbl Ha YyIEp)KWBaHWUE U pazaeneHue. [a3zoBas xpomarorpadus ¢
IPOrPaMMHUPOBAHHBIM ~ TOIABEMOM  Temmeparypsl.  Jlerektopel.  [Ipumepst
IPUMEHEHUS.

I'azo-stcuokocmuan  xpomamocpagpusa. Ilpunnun wmeroga. OOBEKTHI
uccienoBanus. TpeOoBaHWS K HOCHUTEISIM WM HEMOJBM)KHBIM JKHIKUM (pa3am.
Bnusaue npupoabl xuakoi (aspl U paszuenseMblx BenlecTB Ha 3()PEKTUBHOCTH
pazzieneHusl.

Buvicokorgppekmusnaa  kanunnapmas  2azoean  xpomamozpagus.
Cymnocte Metona. Peakuuonnas rasoBas xpomatorpadusa. [Ipumenenue st
uAeHTUGUKAIIMK  BEMIECTB, JUJII aHaiIM3a CIOXKHBIX CMeced, OOBEKTOB
OKPY>KaroIEH CPEIbI.

Ceepxkpumuueckasn ¢arwuonan xpomamozpaghus. CyIIHOCT®,
0COOEHHOCTH, IPUMEHEHUE.

2.4.3. Kuoxkocmnuasn xpomamozpaghus. Buvicokoaghpexkmuenasn
HCUOKOCMHAA Xpomamozpaghus

CymHocts MeTona. TpebGoBanus K ajcopOeHTaM M TOABUXKHOU (ase.
BrnusHue mnpupombl W cocTaBa dOeHTa Ha A(PQPEKTUBHOCTH pa3/eieHUs.
PasnoBugHOCTH METO/AA B 3aBUCUMOCTH OT TMOJSPHOCTH HEMOJBMXKHOW (hasbl:
HOpMaTbHO-(a30BBIM W  OOpalieHHO-(pa30BbI  BapuaHThl. BwIOOp yciaoBui
paznenenus. Jlerekropsl. [IpuMenenue 1ist aHaiu3a CI0KHBIX CMECEH.

Honoobmennaa xpomamozpagua. HeopraHuyueckue U OpraHUYECKUE
HOHOOOMEHHUKM W UuX cBoiicTBa. KomrmekcooOpa3yromuye HOHOOOMEHHHKHU.
Kunernka M CeNeKTMBHOCTh HMOHHOTO OOMeHa. BnusHue mpuponmbl u cocTaBa
DIIIOEHTA Ha CEJIEKTUBHOCTH pa3jeiieHus BemectB. [Ipumepsl npumeHeHus.

Honnaa xpomamozpagua. OcobeHHOCTH MeTona. JIBYyXKOJIOHOYHBIA U
OJIHOKOJIOHOYHBIM ~ BapuaHThl Metona. CopOentol. JlerekTopbl. IIpumepst
PUMEHEHUS.

Hon-napunasa xpomamocpagusa. Ilpunuun merona. Poiap HemoaBuxKHOMU
¢a3bl ¥ BBOJUMOTO B JJIFOCHT MPOoTUBOMOHA. O0IaCTH IPUMECHEHHUS.

IKCKI03UOHHAA Xpomamoczpaghus. OcobeHnHnocTu MEXaHU3Ma
yACPKUBAHUS MOJIEKYJ. XapaKTepUCTUKU COpPOCHTOB U TMOJABMKHBIX (a3.
Bo3moxkxHoctu u  mpumepsl npuMmeHeHus. ['enb-xpomatorpadus. Obnactu
IPUMEHEHUSI.

A¢ppunnaa xpomamozpagua. Croenuduxa wMeTona, NPUMEHIEMBIC
aJIcopOeHTBI. Y CIIOBHSI POBEJICHUS TIpoliecca pasaeneHus. O6nacTv mpuMeHEHU.

Toukocnouinaa xpomamozpagusa. CynHOCT, MeToga U 00JIacTH
IPUMEHEHUS.

2.5. /Ipyzue memoowl pazoeyenus u KOHUEHMPUPOBAHUA

[Tponecchl u peakiuu, Jexaniue B OCHOBE METOA0B. TepMoaAHAMUYECKuE U
KUHETHYECKHE XapaKTePUCTUKHU pasneneHus u KOHIICHTPUPOBaHUS.
Knaccudukanus wmerogoB. CoueraHue pas3feieHus W KOHIICHTPUPOBAHUS C
MeToaamu onpezeneHus. [IpuHuunel BeIOOpa MeToAA.



Copouuonnvie memoowl. Knaccudukanusi no MexaHusmy B3aUMOICHCTBUS
BEII[ECTBA C COPOEHTOM, CHOCOOY OCYIIECTBJICHHUS MPOIECcca, T€OMETPUICCKUM
npu3HakaM HenoABWXHOW (a3el. KonmuecTBeHHOE omucaHue COPOIMOHHBIX
nporieccoB. COpOEHTHI.

Ixkempakyuna. CynHOCTh MeTOAa. 3akoH pacnpenencHus. (OCHOBHBIE
KOJIMYECTBEHHbIE XapakTepucTuKu. Kiaccudukanuys s3KCTpaKIIMOHHBIX MPOLECCOB
10 THUITY KUCIIOJIb3yEMOTr0 IKCTPAreHTa, TUIy 00pa3youuxcsi COeIMHEHUM, TEXHUKE
ocymecTBiaeHusl. OCHOBHbBIE THUIBI COEIWHEHUN, HCIONB3YEMBIX B IKCTPAKIIUU.
Kiaccel a3kCTpareHToB.

OcaxJieHrne 1 cOOCaXJIeHuUE.

OnexkTpoxumuueckue MetoAbl. Kiaccudukamus.  DIEKTPOBBIICICHHE,
IeMeHTaIus, dIeKTpodopes, n3oraxodopes.

3. MeTtpoJiorusi 1 XeMOMeTpHKA

3.1. Memponozuueckue 0CHO8bl XUMUUECKO20 AHAIU3A

AHaIUTHYECKNHA CUTHAI. Pe3ynbTaT aHanu3a Kak cCiydaiiHas BEJIMYMHA.
[TorpemHocT, cnocoObl  UX  KilacCU(PUKAUMK, OCHOBHBIE  HUCTOYHHUKHU
IIOIPEITHOCTEH.

CucremarnyecKkue MOrpelHOCTH B XUMUYECKOM aHanuse. IIpaBuibHOCTD U
CHOCOObI  MPOBEPKH  MPABUIBHOCTH. 3aKOHBl  CIIO)KEHHSI  MOTPEIIHOCTEM.
PenstuBu3anus, KOHTPOJIBHBIN ONBIT. PannoMusanus.

Crny4dailHble IOTPEIIHOCTH B XUMHUYECKOM aHanu3e. [‘eHepanbHas w
BbIOOpPOYHAsE COBOKYIMHOCTM  PE3yJbTaTOB XHMMHUYECKOTO0 aHajiu3a. 3aKOH
HOPMAJIBHOTO  pacClpeleseHus  pe3ysbTaTOB  aHaln3a, €ro  IPOBEpKA.
Pacnipenenenne Ilyaccona. Craructuka maibix BBIOOpOK. Bocmpon3BOAMMOCTS.
CratucTuyeckue KpUTepUn: MaTeMaTHUeCKOe OXuaHue (TeHepaIbHOE CpeIHee) U
reHepajibHas TUCIIepCUsl CIy4yailHON BEJIMYHMHbBI, BHIODOPOUHOE Cpe/lHEe, JUCTIEPCHS,
CTaHJAPTHOE OTKJIOHEHHE, JOBEPUTEIbHA BEPOSATHOCTH M JOBEPUTEIBHBIN
uHtepBan. CpaBHeHue AByX (kputepuil Duilepa) M HECKOJIbKUX (KpUTEpUU
baptnepa, Kokpena) mucnepcuil. CpaBHeHue AByX (kpurepuil CTblofeHTa) U
HECKOJIbKUX (KpuTepuil duiepa) cpeAHUX Pe3yIbTaTOB XUMUYECKOIO aHAJIU3A.

YyBCTBUTEIBHOCTb. Koadppunment 4yBCTBUTEJIBHOCTH. IIpenen
OoOHapyXEHUsI, HIKHSISI TPAHULA ONPEIEIIIEMbIX COJEPKaHUM, UX CTaTUCTUYECKas
oneHka. [IorpemHoOCT OTAENBHBIX CTaJAWi aHalIM3a U KOHEYHOI'O pE3yJIbTara.
[IpuMeHeHne IUCIIEPCUOHHOIO aHalW3a Ui OLEHKHU IOTPEIIHOCTEN OTAECIbHBIX
CTaAWil U OTMepaluii XUMUYIECKOTo aHanu3a. [IpoBepka 3HAUMMOCTH BEIOOPOYHOTO
KodpdunueHTa Koppemsiuuu. Vcnonb3oBaHue KOPPEISIIMOHHOTO aHalIu3a MAJis
IIPOBEPKHU HE3AaBUCHUMOCTH JBYX aHAJUTUYECKUX METOJIUK.

[IprMeHeHne perpecCMOHHOrO aHaau3a Ui MOCTPOEHUS I'PagyHpPOBOYHBIX
3aBucuMocter. Haxoxnaenue coxepkaHuMs BEHIECTBa 110 T'PaLyMPOBOYHOMU
3aBUCHMOCTH,  CTaTHCTHYECKas  OLEHKa  pe3yibprara.  MaremaTtudeckoe
IUIJAHUPOBAHUE M ONTUMH3AUMs  AHAIUTUYECKOIO  JKCIIEPUMEHTA  C
MCIIOJIb30BaHUEM JIHCIIEPCUOHHOTO W MHOTOMEPHOI'O PETrPECCHOHHOIO aHaJIMU3a.
CrangapTtHble 00pasibl. ATTeCTalusl U CTaHAAPTU3ALMS METOIUK. AKKpEAUTAIUS
aHAJIMTUYECKUX J1ab0opaTOpuUil.



3.2. Komnovromepnbvie memoovl 6 AHANUMUUECKOU XUMUU

IIytn wcnosnb3oBannss OBM B aHaIMTHYECKOM XUMHHM. MHOTOMeEpHbIE
JaHHble B XUMHUYecKkoM  aHanuze. llepBuunas  0oOpaboTka  JaHHBIX.
KoppenupoBaHHble JaHHbBIE; MOHATHE 00 aHalIM3€ TIJIABHBIX KOMIIOHEHTOB
(paxropHoM ananusze). MHoroMmepHeie perpeccuss U rpaayupoBka. llonstue o
MeToJax KiacCU(pUKAlUMU U paclio3HaBaHUs o00pa30oB, KJIACTEPHOM aHaU3eE.
ITocTpoeHne M HCHONB30BAHWE HEIWHEHWHBIX T'PagyHpPOBOYHBIX 3aBHCHMOCTEH.
dypbe-npeodpa3oBaHue, €ro HCIOIb30BaHUE i1 (UWIbTPAUUU ILIYMOB U
CHIDKEHUS IIPeieIoB OOHapy KeHus. PacueTsl XUMHUUECKUX paBHOBECHUH.

4. ABTOMATH3alUs AHAJIHM3A
ABToMaTH3alys J1abopaTOPHOTO aHAJIU3a U MPOU3BOJICTBEHHOTO KOHTPOJIS,
NEPUOJNYECKOT0, JAUCKPETHOIO AaHAM3a M HENPEPBIBHOTO AaHAIM3a B IOTOKE.
ABTOMAaTHU3UPOBAHHBIE TPUOOPHL, CUCTEMBI U KOMILJIEKCHI, aBTOMAThI-aHAJIN3aTOPbI
JUisl  1abopaToOpHOro W MPOM3BOJACTBEHHOIO aHaim3a, poOoTel. [lpumepsl
COBPEMEHHBIX  BBICOKOA()(DEKTUBHBIX  AHATUTHYECKUX NPHUOOPOB-aBTOMATOB.
IIpOTOYHO-UHKEKLIMOHHBIN aHAJINS.

5. AHAIM3 KOHKPETHBIX 00bEKTOB
5.1. Ananumuueckuil yuK1 u cmaouu aHAIU3A
BriObop meToma u cxembl aHanu3a, OTOOpP NPOOBI, MOJATOTOBKAa MPOOBI
(pasnoxkeHue, pa3jeieHne, KOHIIEHTPUPOBAHUE U JIPYTHE OIepaInu), MoTydeHue
AHATUTUYECKOW (OpPMBI, H3MEPEHHE AaHAIUTUYECKOrO0 CHUTHama, o00paboTka
pe3yJIbTaTOB U3MEPECHUI.

5.2. Ilpoboomoop u npobonoozomoska

[IpeacraButenbHOCTh MPoObI. OTOOP MPOO TOMOIEHHOrO M IE€TEPOre€HHOro
COCTaBa; CPeIHUX MPOO TBEPIBIX, KUIKUX U Ta3000pa3HBIX BEIIECTB; TOKCHUHBIX
U pPaJUOaKTUBHBIX Tpo0. OCHOBHBIE omepaluu mepeBoja NpolObl B Gopmy,
yAOOHYIO JIJIs aHAJIu3a.

5.3. Ocnoenvie o6vexkmeul. I'eonozuueckue oo6veKkmal

AHallU3 CUJIMKATOB, KapOOHATOB, KEJIC3HBIX U MOJIUMETAJUTMYECKUX PYI.
Memannel, cnnaevl u RPOOYKmMbl MEMANIYPIUUECKOU NPOMBIUIEHHOCHU
(aHanMM3 4YEpHBIX, IBETHBIX, PEAKHX, OJIArOPOJHBIX METANIOB U HX CIUIABOB).
Mamepuanvt amomuoit npomviwinieHHocmu (ONpeACICHUE TOPUS, ypaHa,
ITyTOHUSI, TPAHCILTYTOHUEBBIX 2JIEMEHTOB U OCKOJIKOB jeneHus. Heopzanuueckue
coeouHeHusa. AHaMM3 MUHEPAJIbHBIX yAOOpPEHUH, HEOPraHWMYECKHUX BEIICCTB
BBICOKOW YHUCTOTHL. Opeanuueckue eeuiecmea (NPUPOAHBIE U CUHTETHYECKUE,
DIIEMEHTOOPTaHWYECKHE, TTOJIMMEPHI, MPOAYKTHI HepTemepepaboTKu, OCIKU, KUPHI,
YIJIEBOJIbL; MECTUIUbI). DIIEMEHTHBIN aHATU3 OPraHUYECKUX BEIIECTB.

Xumudeckue U (puznueckue MeToAbl  (PYHKIMOHAJIBHOTO  aHajau3a.
MonexkyaspHbIil aHaIN3 OPraHUYEeCKUX OOBEKTOB. AHAN3 BHICOKOMOJICKYISPHBIX
BEILIECTB, OPraHUYECKUX MaTEPHUAJIOB.



buonozuueckue u meouyunckue o00vekmwpli. CaHUTAPHO-TUTMEHUYECKUN
KoHTpoub. Kimanuecknii ananus. Huwesvie npodykmot. OnpenencHne OCHOBHBIX
KOMIIOHEHTOB U IPUMECEM.

Oovexkmul okpyycarouieni cpedvl. OCHOBHBIE HCTOYHUKHU 3arps3HCHUN M
OCHOBHBIE 3arpsi3HUTENM; METOAbl MX onpeaeineHusd. OnpenesneHne CyMMapHBIX
nokazarenei (XIIK, BIIK u ap.). TecT-meTobI1.

CneyuanvHuvle 00beKmpl: TOKCUYHBIE U PAJUOAKTHBHBIE, B3pbIBUATHIE U
JIETKOBOCILJIAMEHSIOIMECS] BEIIECTBA, Tra3bl, KOCMHYECKHE M apXEOJIOTHYECKHE
OOBEKTHI.
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