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IMosicauTeALHAA 3aNIHCKA

[{enb BCTYNUTENBHOIO UCTIBITAHUSI — OLIEHKA YPOBHS OCBOCHHUS MOCTYTAIOIIUM KOMIIETEHIIUH,
HEOOXOIUMBIX JUIsl OOydeHHsT B AaCHUpPaHType IO TIpynne Hay4dHbIX CHEIHaIbHOCTEH
1.4 «Xumuueckue HayKmn».

(I)opMa, MNPOAOIKUTC/IbHOCTD NMPOBCACHUA BCTYNMUTECJILHOIO MCIbLITAHMSA. KpnTepnn
OICHUBAaHUSA

MuHUMaNIbHOE KOJMYECTBO OaUIOB IO pe3ylbTaraM BCTYNMHUTEIbHBIX HCIBITAHUH,
MOATBEPIK/IAIOIIEE YCTICIITHOE MPOXO0XKACHUE BCTYIMUTEILHOTO UCTIBITAHUS, cOcTaBisieT 40 6amioB 1o
BCEM YCJIOBHSIM MOCTYIIJICHHUS.

BerynurenbHble UCHBITAaHUS COCTOST U3 JBYX 4YacTel: MUCBMEHHBIH 5SK3aMeH H
cobecenoBanue. [ mpoxoxxaeHus: codeceoBaHus MOCTYMAIOUINI TOIKEH MPEeI0CTaBUTh IJIaH-
IPOCTIEKT JUCCEPTAMOHHON paboThl U MoTuBanoHHoe mucbMo (1000—-1500 cnoB), orpaatoree
npuarHbl BeIOopa HUTY MUCHC 1 cooTBETCTBYIOMIEH MTPOTPaMMBbI MIOJITOTOBKH.

BerynuTensHble ucnbiTanus oueHuBaoTes o 100-6amibHoi mkae.

DK3aMEHAIIMOHHBIA OWJIET TUCHMEHHOW 4YacTH COACPKUT IISITh BOMPOCOB. B ciyuae
NPaBWIBHOTO OTBETAa Ha BOMpPOC MocTynaromuii nomydaer 10 6ammoB. PesynbraToM OneHMBaHUS
ABIIIETCS cymMMa OalljioB, TIOJYYEHHBIX 3a MPAaBWJIbHBIE OTBETHl HAa COOTBETCTBYIOLIME BOIPOCHI
MUCPMEHHOW 4YacTH 2K3aMeHa. MaKCHMalabHO BO3MOXKHOE KOJMYECTBO OasIOB, KOTOPOE MOXKET
MOJIYYUTh AOUTYPUEHT HAa MTUCBMEHHOW 9acTH 3k3aMeHa — 50.

[IponomKUTENIBHOCTD MUCHbMEHHOTO 3Kk3aMeHa — 180 MUHYT.

CobecennoBaHne MPOBOAUTCS C BEAYIIMMHU YUYEHBIMH HAIPABJICHHUS, KOTOPHIC OLIEHUBAIOT
MOTHBHPOBAaHHOCTh a0WTypHEHTa M €ro IulaH Oyxaymied pa®oTel. MakcHManbHO BO3MOXHOE
KOJINYECTBO 0aJIJIOB, KOTOPOE MOKET MOJIyYUTh a0UTYpUEHT Ha cobecenoBanuu — 50.

IlepeyeHb NPUHAMIEKHOCTEH, KOTOpHIE MOCTYNAIOIMIMNA HMMEET NpaBO IPOHECTH B
ayqUTOpHUIO BO BpEeMs IIPOBEICHUS BCTYIHUTEIBHOIO MCIBITAHUA: pPYy4YKa, KapaHIall, JIacTHK,
HENPOrpaMMUPYEMBIH KaJIbKYIISATOP.



1. O61mme BONpOCHI

[Ipeamer anamuTHdeckol Xumuu. llemm W OCOOCHHOCTH AaHATUTHYECKONW XUMUU U
AHATUTUYECKON CITYy:KOBI. B3aMOCBSI3b aHATUTUYECKONH XUMUU C IPYTUMU HayKaMu, 3HAUYCHUE IS
oOmiectBa. OCHOBHBIE 3Tallbl pa3BUTHUSA. AHAIUTHYECKHUE 33Jauu: OOHapy>KeHUe, UACHTU(UKAIINS,
OIIpE/ICIICHUE BEILECTB.

Xumudeckue, (pU3NYECKUE U OMOJOTHYECKHE METOAbl aHATUTUYECKON XMMUU. MeToJbl
oOHapyXeHUsI, UACHTH(PUKAIIUN, Pa3JeICHNUs U KOHICHTPUPOBAHUS, OMpECIICHNUs; THOPUIHbBIE U
KOMOMHHMPOBaHHbIE METOIbI. MeTOIbI IPSIMbIE M KOCBEHHBIE.

OCHOBHBIE  XapaKTEPUCTUKKA METOAOB  ONPEICICHHUS: YYBCTBUTEIBHOCTh, IMpeael
oOHapyXeHHsI, JAMana3oH ONpelesieMbIX COJep>KaHUul, BOCIPOU3BOAUMOCTb, MPaBUIBLHOCTD,
CEJIEKTUBHOCTb. MeTo U METOAMKA.

Bugel  xuMuyeckoro - aHaiM3a:  WM3OTOMHBIM, ATOMHBIMA,  CTPYKTYPHO-TPYIIIOBOM
(yHKIIMOHANBHBIN),  MOJEKYJISpHBIA,  BEIIECTBEHHbIH,  (a3oBbiii.  Makpo-,  MHKpO-,
yibTpaMuKpoaHanu3.  JIokanbHbIA,  HEpa3pylIaloOlMi,  JUCTAHIMOHHBIA,  HENPEPHIBHBIM,
BHEJIA00PATOPHBIN (TI0JIEBOI).

2. MeToabl aHau3a

2.1. XuMH4ecKHe MeTOALI

2.1.1. TeopeTuyeckue 0OCHOBBI

Hcnonb3oBanne 3aKOHOB TEPMOJMHAMHUKMA M KHHETHUKU I OMNHUCAHMUS W YIpaBJICHUs
peanbHBIMU TOMOT€HHBIMH U T€TEPOr€HHBIMU CUCTEMAaMHU.

KonuuecTBeHHbIE XapaKTEPUCTUKUA PABHOBECHI: TEPMOJIMHAMHUYECKAS! U KOHIIEHTPAIMOHHbIE
KOHCTaHTBI, CTaHJIAPTHBIA M (POpManIbHBIA MOTCHIMAJBI, CTETICHh OOpa30BaHUS (MOJbHAS JIOJIS)
KOMIIOHEHTa. Pacuer akTUBHOCTEH M pPaBHOBECHBIX KOHIIEHTpAIUKd KOMIIOHEHTOB. bydepHbie
CHUCTEMBI.

Kucnorno-ocHoBHOe paBHOBecne. Pa3BuTue npeacTtaBieHU O KUCIOTaX M OCHOBAaHUSX.
Hcnonp3oBaHue MNPOTOIUTUYECKON TEOpUU MJIsI ONMCAHUsA pPaBHOBECHH. BrusHue CBOWCTB
pactBopuTeneil; ux kinaccupukanus. KoHCTaHThI KUCIOTHOCTH U OcHOBHOCTU. DyHKkuus ["ammera.
BbydepHbie pacTBOpHI.

KommnuiexcoodpasoBanne. TUIbI KOMIIJIEKCHBIX COEAMHEHNH, HCIIOJIb3YEMBIX B XUMHUYECKOM
ananuse. CtyneHuaToe KoMIuiekcooOpazoBanne. KOHCTaHTBI yCTOWYUBOCTH. METOIbI OTIpeIeICHHS
COCTaBa KOMIUIEKCHBIX COEIMHEHUN M pacdyeTa KOHCTAaHT yCTOMUMBOCTH. KuHeTnka peakuuii
KOMIUIEKCOOOpazoBanusi. MHepTHble u JaOWibHbIE KOMIUIEKCH. IlpuMepsl HCIONIB30BaHUS
KOMILIEKCOB.

OKHUCINTEIbHO-BOCCTAHOBUTE/IbLHOE paBHOBecue. OOpaTuMble M HEOOPATUMBbIE PEaKIIUH.
VpaBuenne Hepucra. CMemanHblii noteHuuan. MeTtonbl u3MepeHus: noteHiuaioB. KoHcTaHTb
paBHOBecHs. MexaHU3M  OKHCIIMTENIBHO-BOCCTAHOBUTENBHBIX  peakuuil.  Karamutuueckue,
ABTOKATAJIMTUYECKHUE, COMPSDKEHHbIE M WHIYIIUPOBAHHBIE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Ipumepsl aHATUTHYECKOTO UCTIOJIb30BaHUS.

IIpouecchl ocaxaeHusi-pacTBopeHnsi. PaBHoBecHs B cucTeMe KHIKOCTh -TBepas (hasa.
KoHncTaHThl paBHOBeCHS; pacCTBOPUMOCTh. MeXxaHn3M 00pa30BaHUs U CBOMCTBA KPUCTATUINYECKUX U
amopdubIX ocaakoB. Komonaable cucteMsl. 3arpsa3HeHUs U YCIOBHS MOTYyYSHHS YHCTHIX OCAIKOB.

Oprannyeckue peareHTbl B XMMHYECKOM aHajuu3e. DyHKIMOHAIbHO-aHATUTUYECKHE
rpynnsl. BausiHue cTpyKTypbl OpraHMU4ECKMX PEareHTOB Ha MX CBOMCTBA. TeopeTHyecKue OCHOBBI
B3aUMO/ICHCTBUSL OPTaHUYECKHUX PEAreHTOB C MOHAMU METAJIOB.

2.1.2. I'paBuMeTpHYECKHE METOAbI

CymHocTh, 3HaueHUE, JOCTOMHCTBA W OrPAHMYEHMS] NPSAMBIX M KOCBEHHBIX Ipa-
BUMETPUYECKUX METOA0B. TpeboBaHMsI, MpeabsIBIIeMble K OcaakaM. BaxkHele HeopraHnieckue
Y OpPraHUYECKHE OCAAUTENIN. AHATMTUIECKNE BECHI.

2.1.3. TurpuMeTpHUYeCKHUE METOAbI



CymurHocTs u knaccudukanus. Bunast tutpoBanus (mpsimoe, oopaTHoe, KocBeHHoe). KpuBbie
TUTpOBaHusA. Touka IKBUBAJICHTHOCTH, KOHEYHAs! TOYKA TUTPOBAHMUSI.

KuciorHo-0CHOBHOE THTpOBaHWME B BOJHBIX UM HEBOJAHBIX cpenax. llepBuunbie
CTaHJapTHbIE pacTBOpbl. KpuBble TUTpOBaHUS A7 OJHO- 1 MHOTOOCHOBHBIX cucTeM. IHIUKaTOpHI.

OKHCIUTEbHO-BOCCTAHOBUTE/IbHOE  THUTPOBaHue. llepBuuHble W BTOpPUYHBIC
cTaHaapTHble pacTBopbl. KpuBbie TuTpoBanus. Munukatopsl. [lpeaBapurenbHOe OKHCIEHUE H
BOCCTaHOBJICHHUE OTpEEIsIEMbIX coeiMHeHUI. KpaTkas xapakTepuCcTUKa pa3TuyHbIX METO/IOB.

Komnuiekcomerpuueckoe TUTPOBaHHE. CyIIHOCTb. Ucnonb3oBanue aMUHO-
MOJIMKAPOOHOBBIX KHCIIOT B KOMITJIEKCOHOMETpHH. BaskHelne yHuBepcaibHbie U Crieliu(ruiecKue
METaJIJIOXPOMHBIE HHAMKATOPHL. [IpakTHueckoe ucoab30BaHueE.

OcagutreabHoe TuTpoBanue. CymHocTh. KpuBble TuTpoBanusi. Meroabl HMHIMKAIUU
KOHEYHOM TOYKHU TUTpPOBaHUs. IHIUKATOPBI.

2.1.4. Kunernueckune MeTOAbI

CymHocth MeTonoB. [luddepeHnmnanbabiii 1 UHTETpaIbHBINA BapraHThl. Katamutuyeckuii u
HEKATAIUTUYECKU BapuaHThl. MeTonabl ompeneneHuss KOHIEHTPAMM WHIUKATOPHBIX BEIIECTB.
YyBCTBUTENBHOCTh, U30MPATENILHOCTh U TOUHOCTb, 00JaCTH TPUMEHEHHUS.

2.1.5. buoxumMu4eckue MeToabl

CymHoCcTh MeTO/I0B. PepMEHTATUBHBIC MHIWKATOPHBIC PEAKIMU. XUMHUYECKass IPUPOIa U
cTpykTypa depmeHToB. iMMoOunn3oBaHHbie (hepMeHThI. BHOCEHCOPHI U (hepMEHTHBIE JIECKTPOIBI.
CyIIHOCTh UMMYHHBIX METOJIOB. METOBI perucTpalii aHAIUTHIECKOTO CUTHATIA B OMOXUMUYECKUX
U UMMYHHBIX MeTonax. UyBCTBUTENbHOCTb, M30MPATEIbHOCTh M TOYHOCTH MeTOA0B. OOmactu
MPUMCHCHHUS.

2.1.6. DeKTPOXMMHUYECKHE METOAbI

Teopernueckne ocHOBbI. OCHOBHBIE IIPOLIECCHI, NPOTEKAIOIME HAa DJIEKTPOJaxX B
ANIEKTPOXUMHUYECKON stueiike. KuHeTHMKa 3JIeKTpOXMMHUYECKHX mpoleccoB. [lonsipuzanumonHas
kpuBas. Knaccugukanus MeTo10B.

IHorenumomerpusi. PaBHOBECHBIE AJIEKTPOXUMUYECKUE CHCTEMBI M HMX XapaKTEPUCTHKH.
HNoHoMeTpusi: BO3MOKHOCTA METOJa U OTpaHWuYeHUsi. THUIbI MOHCENEKTUB-HBIX JIEKTPOJIOB M UX
xapakrepuctuku.  [lomeBeie  Tpansuctopbl.  [loTeHIMOMETpHYe-CKOE  TUTPOBaHHE  C
HETOJIIPU30BAaHHBIMU U TOJSIPU30BAHHBIME JICKTPOIAMH.

Kynonomerpus. [Ipsimas moTeHIocTaTHUeCKasi U rajlbBaHOCTATHYECKasl KYJI0-HOMETPHSI.
Kynonomerpuueckoe TUTpoBaHHUE, €T0 BO3MOKHOCTH U MMPEUMYILIECTBA.

BoabTamnepomMerpusi. XapakTepUCTUKH BOJIbTAMIIEPOrPaMM, UCIIOJIb3YEMBIE JIJISl U3YUCHUS
Y OIpEeNICHNs] OPraHUYECKUX U HEOPTaHUYECKUX COSUHEHUN. MeTpoIornueckue XxapakTepucTUKH
pPa3IUYHBIX BapHaHTOB MOJsporpaduu, BO3MOXKHOCTU M OTpaHHuYEHUs: MeToAoB. MHBepcroHHas
BOJIbTAMIIEPOMETPHS U €€ IPUMEHEHHE B aHaiiu3e. [IpsiMble 1 KOCBEHHBIE BOJIBTAMIIEPOMETPUYECKUE
METO/IBI.

Kounaykromerpusi. [Ipsmas HHU3KOYacTOTHAs KOHAYKTOMETPHUS U KOHIYKTO-METPHUUYECKOE
TUTpoBaHue. lcronb3oBaHMEe KOHAYKTOMETPUYECKUX JTaTYMKOB B XpoMaTorpaguu U APYTUX
METOJIaX aHaIu3a.

2.2. PuznyecKue MeToAbl

B3aumopeiicTBue BemecTBa C ANEKTPOMArHUTHBIM HM3JIYYCHHEM, IOTOKAMH YacCTHII,
MarHUTHBIM TIOJIEM.

2.2.1. MeToabl aTOMHOI ONITHYECKOI CIIEKTPOCKOIUH

TeopeTnueckne 0CHOBbI. ATOMHbBIE CHEKTPHI 3MHUCCUH, TOTJIOMICHUS U (IyOpecUEHINH.
Pe3onancuoe normnomenue. CaMonoriomeHue, HoHu3aus. AHATUTHUYECKUE JTUHUU. 3aBUCUMOCTh
AQHAIUTUYECKOTO CUTHAJIa OT KOHIIEHTPAaLIUH.

ATOMHO-3MHCCHOHHASI CNEeKTpockonus. Bo30yxaeHue npod B MJIaMEHH, B TyrOBOM M
UCKPOBOM pa3psanax. MHAYKTUBHO cBsi3aHHas miasma. Peructpanus crekrpa. Unentudukanus u
ONpENIETICHUE 3JIEMEHTOB IO 3MHCCHOHHBIM cHekTpaM. Du3nueckue U XHUMHUYECKUE TOMEXHU.
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Bnytpennuii cranaaprt. [logasnenue MeIaOmuX BIMSHUNA MaTPULIBL U COITYTCTBYIOIIUX DJIEMEHTOB.
[Iprumepsbl HCTIOB30BAHMS.

AToMHO-a0copOumnoHHas cnekTpoMerpus. CymHocTs MeTofa. VICTOUHUMKM H3ITydeHUs.
[TnamenHas aToMu3anus. XapakTepUCTHKU IJIAMEH U UX BBIOOP. DIEKTpOTEpMHUUECKas aTOMU3ALINS.
Tumnbl 31eKTpOTEpMUUYECKIX aTOMU3aTOPOB. CriocoObl moAroToBKU MpoOsl. [ToMexu: xumMuyeckue u
¢usmueckue. Koppekmuss mnomex. UYyBCTBHTENIBHOCT W U30WpaTenbHOCTh.  [IpuMepsr
UCIIOJIb30BaHMUS.

ATomMHO-d1yopecueHTHasi cnekTpockonusi. [Tpuaiun metona. CrocoObl BO3OYXIACHUS
atomMoB (Y@ usnydenue, nazep). BzauMHoe BIMsIHUE 3JEMEHTOB U YCTPAHEHHUE ITUX BIUSHUU.
[IpakTHueckoe NpruMEHEHHE.

2.2.2. MeToabl peHTTEHOBCKOH M 3JIEKTPOHHOI CIIEKTPOCKOINH

Meroapl peHTI€HOCIIEKTpalibHOTO aHanu3a. Kinaccudukamus smMmuccnoHHbIX MeToaoB PCA.
3akoH Mosnu. KayecTBeHHBIH M KOJMYECTBEHHBIM aHanu3. Marpuunbsle >¢Qextsl. Tumbl
PEHTI€HOBCKHUX CHEKTpOMETpOB. (CpaBHUTENbHAs XapaKTepucThka MeroaoB. IIpakTtnueckoe
MIpUMEHEHUE.

AOGCOpOIIMOHHBIN PEHTTeHOCTICKTPaIbHBINA aHanu3. [IpuHIUI MeToAa; MPUMEHEHHE.

PentrenoBckas (hOTORIEKTpOHHASA CHEKTpocKonus. Oske-3JeKTPOHHAs CIEKTPOCKOTIHSL.
OcHoBbI MeTO/I0B. [IpakTHUeckoe MpUMEHEHHE.

[TpuHIMI MeTOo1a. AHAIUTHYECKUE BO3MOXKHOCTH U 00J1aCTh TPUMEHEHUS.

2.2.3. MeToabl MOJIEKYJISIPHOM ONTHYECKON CIIEKTPOCKONUM

Teopernueckne ocHOBBI. MoJeKyIsipHbIE CIIEKTPBI NOIJIOUIEHUS, cITycKaHusl. OCHOBHbBIE
3aKOHBI CBETOIOIJIONIEHUS M ucnyckaHus. Paccesnue cBerta. Ilonspusammss u  onruyeckas
aKTUBHOCTH. CTIOCOOBI M3MEPEHUST aHATUTUYECKOTO CUTHAIA.

Cunekrpodoromerpusi. CrocoObl ompeneneHuss KOHIICHTPAIIMM BEIIECTB. AHanM3
MHOTOKOMIOHEHTHBIX ccTeM. CIEKTpOCKONUS oTpaxeHus. JJoOCTOMHCTBA U OTPaHUYEHUS] METOJIOB.
[IpakTHueckoe NprUMEHEHHE.

JlroMuHecneHTHbIe MeToAbl. Buael momuHecueHiuu. OCHOBHBIE 3aKOHOMEPHOCTH
MOJIEKYJISIPHOM JTIOMUHECHIEHIIMU. KauecTBEHHBIN U KOJMYECTBEHHBIN aHAJIN3.

HK- u pamaHoBckasi (KOMOMHALIMOHHOIO paccesiHUs1) cniekTpockonus. KonebaTenbHble
Y BpalateabHbIe CIIeKTphl. KauecTBeHHBIN 1 KOTUYeCTBEHHBIN aHamn3. OCOOCHHOCTH aHaIHM3a IPo0
B Pa3IMYHOM arperaTHOM COCTOSIHUU.

Hedemomerpus u typoumumerpusi. dotoakyctudeckas crnekrpockonus. [lons-pumerpus.
[TpuHIHITBI METOOB U 00JACTH IPUMEHEHHUS.

2.2.4. MeToabl Macc-ClIEKTPOMETPHH

CriocoObl  Macc-CIEeKTPaIbHOTO aHAM3a, PETUCTPAllMs M WHTEPIpETAIHs CIEKTPOB.
KadecTBeHHBI M KOJMYECTBEHHBIM aHanmu3. MeToj W30TOMHOTO pasz0aBiieHHs. XpoMaTo-macc-
CHEKTPOMETPHSL.

2.2.5. Pe30HAHCHBbIE CIIEKTPOCKONUYECKHE METOIbI

MarsnuTtHoO-1uMnoIbHbIe nepexoabl. CHHH-pelmeTouyHas M CHUH-CIUHOBAs pelaKcalus.
SAMP-cniekTpockonus; TpUMEHEeHue i uacHThudukanuun coeauHeHuit. OIIP-crmekrpockomnus.
[IpumeHenue B ananuse.

2.2.6. SinepHo-pu3nmyeckue M PaaMOXUMHUYECKHe METOAbl JJEMEHTapHbIC YaCTHUIIBI.
OcCHOBHbIE BU/IbI PAJMOAKTUBHOT'O PACIaja U sACPHBIX U3TyYEHUH.

AKTHBAIIMOHHBINA aHAJM3. HEUTpOHHO-aKTUBAIIMOHHBIN aHAIN3. AKTUBALIUS 3apsKEHHBIMU
yacTULAMHU. ['aMMa-aKkTUBALIMOHHBIN aHanMu3. MeTponorndeckue xapakTepucTuku. lIpakrtugeckoe
IIPUMEHEHUE.

Pagnoxummnueckue MeToabl: METOAbl PAAMOAKTUBHBIX HMHAMKATOPOB U M30TOIHOIO
pasbasiiennsi. OO1as XapakKTEPUCTHKA U TPUMEHEHHE.

2.2.7. Metoabl JIOKAJIBHOI0 aHAJM3a M aHaau3a mnoBepxHocTH Kiaccudukanms;
¢buszndeckue ocHoBBl. JlocTomHcTBa W obOnactu mpumeHeHus. OcobeHHOCTH TPoOooTOOpa U
npoOonoAroToBKHU. [IpuMeps! NCTIONb30BaHUS.



2.3. buosornueckne MeToAbI

CyIHOCTh METOOB, WX MPEUMYIECTBA U OrpaHUueHus. MHAWKAaTOpHBIE OpPraHu3Mbl, MX
TUNBL. AHAIUTHYECKUI CHTHA M CrocoObl ero perucrpauuu. OnpeneneHue (GpU3HOIOTUYECKH
HEaKTUBHBIX COCIUHEHHH (XMMHUKO-OMOIOrnyecKrne MeTobl). MeTpoiornueckue XapakTepUCTUKH.
O6sacTi NpUMEHEHUS.

2.4. Xpomartorpadgudyeckue MeTOAbI

2.4.1. Teoperuveckue OCHOBBI

OcHoBHble moHsATH. Teopus paBHOBeCHOUM xpomarorpaduu. YpaBuenue Ban-Jleemrepa.
OO61re moaXo/bl K ONITUMH3AIMK Ipoliecca XpoMarorpaduyeckoro pasaeneHus seniects. CrocoOsl
OCYyIIeCTBIEHUS XpoMarorpaduueckoro npouecca. Oco0eHHOCTH KaUUISIPHBIX KOJTOHOK. CIioco0BI
anmonpoBaHus BemecTs. JlerekTopsl. Knaccuduxanus xpomatorpauueckux METOJIOB.

2.4.2. T'azoBas xpomartorpadus

I'azo-ancopOumonnasi (raso-tBepaodgasnasi) xpomarorpadusi. CylmHOCTH MeETOAA.
N3otepmsbl ancopOuuu. TpeboBaHus K Ta3aM-HOCUTENSAM U afcopbenTaM. [Ipumepsl ncnonb3yeMbix
a7copOeHTOB. XHMHMYECKOE M aJCOPOLIMOHHOE MOIU(HUIMPOBAHUE MOBEPXHOCTU aacoOpOeHTa.
Bnusnue TemmepaTypel Ha @ yIep)KMBaHMEe W pazgeneHue. [a3zoBas xpomarorpadus ¢
IIPOrPaMMHUPOBAHHBIM MOJBbEMOM TeMIiepaTypsl. JlerekTopsl. [IpuMepsl npuMeHeHus.

I'azo-kuakocTHas xpomarorpadgus. Ilpunnmn wmeroma. OOBEKTH  HUCCIIEIOBaHMS.
TpeboBaHMs K HOCUTENSAM M HEMOJBUKHBIM JKUAKUM (azam. BiausHue npupoisl KUAKoH ¢a3sl u
paszenseMbIX BemecTB Ha 2P (HEKTUBHOCTh Pa3cIICHHS.

BoicokoddexTnBHAS KanwiuisAspHas rasoasi xpomartorpadmusi. CylmHOCTb METOJA.
Peakunonnas rasosas xpomatorpadus. [Ipumenenue 1 uaeHTU(UKAIMKA BEIIECTB, JIs aHalIu3a
CJIO’KHBIX cMecell, 00BEKTOB OKPY>KaIOLIeH CPEeIbl.

CBepxkpuruyeckasi puironHas xpomarorpagus. CylnHocTb, 0COOEHHOCTH, TPUMEHEHHE.

2.4.3. KuakocTHas xpomartorpagus BoicokodpdexTuBHasn JKHIKOCTHAsA
xpoMmarorpadgus.

CymrHocTts MeTona. TpeboBanus Kk ajgcopOeHTaM M MOJBWKHOHN (aze. BnusHue npupoast u
cocTaBa M0eHTa Ha 3((HEKTUBHOCT paszzesieHus. Pa3HOBUAHOCTH METO/a B 3aBUCUMOCTHU OT IIO-
JSIPHOCTH HETIOJBMKHOHN (pa3pl: HOpMabHO-(a30BbIi U 0OparieHHO-(a30BbIi BapuaHThl. Beibop
ycioBui pazaenenus. lerekropsl. [IpuMenenue s aHain3a CI0KHBIX CMECEH.

Honoodmennas xpomartorpagus. Heopranmueckue u opraHndeckue HOHOOO-MEHHUKU U
ux cBoiictBa. Komruiekcoobpasyromiie noHOOOMeHHUKH. KuHeTnka M CelneKTUBHOCTb HOHHOTO
oOMeHa. BiusHue nmpupoabl 1 cOCTaBa 3JII0EHTA Ha CEJIEKTUBHOCTD pa3ziefieHus BemiecTB. [Ipumepsl
MPUMEHEHHUS.

Honnas xpomatorpapus. OcobeHHOCTH MeToAa. J|ByXKOJIOHOUHBIA U OJHO-KOJIOHOYHBII
BapuaHThl MeTosia. Copoentsl. JlerekTopsl. [IpuMepsl npuMeHeHUS.

Houn-napuas xpomarorpagus. [Ipunuun merona. Posb HenoaBmkHO (a3l 1 BBOJUMOTO
B DJIIOEHT MPOTHBOMOHA. OOIaCTH IPUMEHEHUS.

JKCKJIIO3HOHHAsE Xpomatorpagusi. OCOOCHHOCTH MeXaHH3Ma YICPKUBAHHUS MOJIEKYII.
XapakTepuCTUKH COpOEHTOB U MOJBMXKHBIX (pa3. BozmoxkHOCTH M mpuMephl MpuUMeHeHus. [ 'enb-
xpomarorpadus. ObracTu IpUMEHEHUS.

Addunnas xpomarorpadusi. Crenuduka MeTona, MpUMEHsIEMbIE aJCOPOCHTHI. Y CIIOBUS
NpoBe/IeHUs mpolecca pazaeneHus. O01acTu NpUMEHEHUS.

Tonkocsoiinas xpomarorpadusi. CymHocTs MeTOAa B 001acTu mpuMeHeHus. 2.5. JIpyrue
MeTObI pa3/ieJieHUs] H KOHICHTPHPOBAHHUSA

[Ipoueccrl u peakiuu, Jiexalive B OCHOBE METO/I0B. TepMOAMHAMHYECKHE U KUHETUYECKHE
XapaKTEePUCTHKHN pasfesieHus M KoHueHTpupoBaHusa. Knaccudpukauus wmetomoB. Coueranue
paszeneHus U KOHIIEHTPUPOBaHUs ¢ MeTofaMu onpeenenus. [Ipunuumne! Beibopa MeTofa.

CopOuuonnsle mMeroabl. Knaccupukanus mo MexaHHU3My B3aUMOJICHCTBHS BEIIECTBA C
COpOEHTOM, CTIOCO0Y OCYIIECTBIICHHSI TIPOIecca, TEOMETPUICCKUM MPU3HAKAM HETIOABHKHOM (ha3bl.
KonmdaectBeHHOe onucanue cOpOIMOHHBIX MpoiieccoB. COPOCHTHI.



Ikcrpaknmsa. CymHOCTh MeToja. 3akoH pacnpenenceHus. OCHOBHbIE KOJIMYECTBEHHbBIE
xapaktepuctuku. Kiaccupukanus SKCTPaKIUMOHHBIX MPOLECCOB IO THUMY HCIHOJIb3YEMOIo
AKCTpareHTa, THUIY OOpa3yIOUIUXCS COCOUHEHUM, TEXHHKE OcyllecTBiIeHUs. OCHOBHBIE THIIbI
COEIMHEHUH, HCIIOJIb3YEeMBIX B AKCTpaKIMK. Kitacchl sKCT-pareHToB.

OcaxeHue u coocaxacHue.

DneKTpoXuMUYecKkne Metoanl. Kriaccubukarus. DIEKTPOBBIIACICHUE, IIEMEHTAINs,
anekTpodopes, u3oTaxodopes.

3. XemoMeTpHUKa

3.1. MeTpoJiornyeckue OCHOBbI XUMHYECKOI0 AaHAJIN3A

AHanutuueckuid curHain. PesynpTaT aHanm3a Kak ciydaiiHas BenuuuHa. [lorpemHoctw,
CrocoObl UX KJIacCU(PUKALNU, OCHOBHbIE HCTOYHUKHU MOTPEIIHOCTEH.

CuctemMaTnyeckue TIOTPEIIHOCTH B XHWMHYECKOM aHanu3e. [IpaBHIBHOCTH U CIIOCOOBI
MPOBEPKH MPABWIBHOCTU. 3aKOHBI CIIOKEHHUSI TOTPEIIHOCTEN. PenaTuBr3anys, KOHTPOJIbHBIN OMBIT.
Pannomuzanus.

CrnydaifHple TIOTPEIIHOCTH B XUMHUYECKOM aHanmu3e. [eHepanbHas ¥ BBIOOpOYHAsS
COBOKYITHOCTH pE3yJIbTaTOB XMMHMUYECKOTO aHajlu3a. 3aKOH HOPMAJIBHOIO pacHpelesIeHUs
pe3yapTaTOB aHaln3a, ero npoBepka. Pacmpenenenue Ilyaccona. CratucThka MayblX BBIOOPOK.
BocnpousBogumocts. CTaTHCTUYECKHME KPUTEPUM: MATEMAaTUUYECKOE OKUAaHHE (TE€HEpaIbHOE
CpelHee) W TeHepalibHas AUCIEpPCUs CIydyallHOW BENWYMHBI, BHIOOPOYHOE CpelHee, TUCIEepPCHUs,
CTaH/IapTHOE OTKJIOHEHUE, OBEPUTEIbHAS BEPOATHOCTh U JOBEPUTENBHBIN MHTEpBai. CpaBHEHHE
nByX (kputepuii duinepa) n Heckoabkux (kputepuu baptiepa, Kokpena) aucnepcuii. CpaBHeHHE
nByX (kputepuil CThIOAEHTA) U HECKONbKUX (KpuTepuil duiiepa) CpeHUX Pe3ysbTaTOB XUMHUYE-
CKOI'0 aHaJIn3a.

YyscTtBuTenbHOCTh. Koadduuuent uvyBctBurenbHOCTH. Ilpenen oOHapyKeHHs, HUKHAA
IrpaHMIAa ONpPEAEISIEMBIX COJEpPKaHUM, MX CTAaTUCTUYECKas oueHka. [lorpemHocT oTaenbHBIX
CTaJui aHajau3a U KOHEYHOro pesynbrara. IIpuMeHeHHe IUCIEepCHOHHOrO aHaiau3a sl OLIEHKH
MOTPEIIHOCTEN OTHAENBbHBIX CTAIUM M ONEpalil XMMUYECKOro aHanuza. IIpoBepka 3HauMMocCTH
BBIOOPOYHOTO KOA(PHUIMEHTa KOoppesiuu. Vcrmonbp3oBaHWE KOPPENSIMOHHOTO aHalu3a Uit
IIPOBEPKU HE3ABUCUMOCTH JIBYX aHAIMUTHYECKUX METOJUK.

[IpuMeHeHNe PEerpecCHOHHOIO aHajlu3a JJs IIOCTPOEHMS IPaJyHpPOBOYHBIX 3aBUCHUMOCTEN.
HaxoxeHne conepkaHusi BEUIECTBA IO I'PaJyMPOBOYHOM 3aBUCHMOCTH, CTaTHUCTHYECKAs OLIEHKa
pe3ynbrara. MaremMarnyeckoe IUIAaHUPOBAHWE UM ONTHUMM3ALMS aHAJIUTUYECKOTO 3KCIEpPUMEHTa C
WCIIOJIb30BAHUEM JIHUCIIEPCHOHHOIO M MHOTOMEPHOIO PErpecCMOHHOro aHanusza. CTaHaapTHbIE
00pa3upl. ATTecTalys U CTAaHJAPTU3AIMS METOIUK. AKKPEIUTAIUS aHATUTHYECKUX JTaO0paTOPHIA.

3.2. KomnbloTepHble MeTOAbI B AHAJIUTHYECKOH XUMUH

[Tyt ucnons3zoBanus OBM B aHanuTHUECKON XMMUHU. MHOTOMEpPHBIE JaHHBIE B XUMUYECKOM
ananuze. [lepsuunas 06paboTka nanubeix. KoppenupoBaHHble JaHHBIE; TOHATHE 00 aHATIN3€ INIaBHBIX
KOMITOHEHTOB ((pakTOpHOM aHau3e). MHOrOMEepHbIe perpeccus u rpagyupoBka. [lonstue o meTogax
KJIacCU(UKALlMK U paclo3HaBaHUs 00Opa3oB, KiacTepHOM aHanu3e. [locTpoeHue u ucmoib30BaHKe
HEJIMHEHHBIX T'PaJyMpOBOYHBIX 3aBUCHUMOCTeH. Dypbe-nipeoOpa3oBaHue, €ro HCIOJIb30BaHUE IS
GunbTpaIK IIYMOB U CHIDKEHUS MIPeIeJIoB OOHApYKeHUs. PacueTsl XUMHUYECKUX PaBHOBECHH.

4. ABTOMaTH3auus aHAJIN3A

ABTOMaTm3anysa J1a0OpaTOpHOTO aHaAM3a M MPOU3BOJACTBEHHOTO KOHTPOJS;  Ie-
PHOJMYECKOT0, TUCKPETHOTO aHAIN3a U HENPEPHIBHOTO aHAIM3a B MOTOKE. ABTOMAaTH3MPOBAHHbIE
npuOOphl, CHCTEMBI W  KOMIUIGKCHI, aBTOMAThI-aHAJIM3aTOphl A JabOpaTopHOrO H
NPOM3BOJICTBEHHOTO  aHaiu3a, poOoThl. [IpuMepsl  COBPEMEHHBIX  BBICOKOA((PEKTHBHBIX
AQHAJMTUYECKUX MPHOOPOB-aBTOMATOB. [IpOTOUHO-MHIKEKIIMOHHBINA aHAJIN3.



5. AHAJIN3 KOHKPETHBIX 00bEKTOB

5.1. AHaauTH4YecKNH MUK U CTAANN aHAJIH3A

BeiObop Meronma M cxembl aHanu3a, OTOOp MpOOBI, MOATOTOBKA IMPOOBI (pa3loKeHHE,
pa3zfeneHue, KOHLIEHTPUPOBAHUE M JIpyrHe Olepaluu), IOJIydeHHE AaHAIUTUYECKOH (OpMBI,
U3MEPEHUE AaHATUTUYECKOTO CUTHAJIA, 00pabOTKa Pe3yIbTaTOB U3MEPEHUH.

5.2. IIpo6ooT0OP M MPOOONOATOTOBKA

[IpencraButenbHOCTH PoOBL. OTOOP MPOO TOMOTEHHOT'O M TE€TEPOr€HHOT0 COCTaBa; CPEIHIX
po0 TBEPABIX, KUAKHX U ra3000pa3HbIX BEILECTB; TOKCUYHBIX U PaAHOAKTUBHBIX IP00. OCHOBHBIE
oliepaluu nepeBoja npoosl B popmy, yI0OHYIO IS aHAIIN3A.

5.3. OcHOBHBIE 00BEKTHI

I'eosiornyeckne 00beKTHI. AHaIM3 CHWIMKATOB, KapOOHATOB, JKENE3HBIX M TIO-
JMMETATIMYECKUX Y.

Mertannbl, CIJIaBbl M NPOAYKTHI MeTAJUIyPruYecKOi NPOMBINLICHHOCTH (aHAIN3
YEepHBIX, LBETHBIX, PEAKHX, OJArOpoAHBIX METAIOB M MX CIUIaBOB). MarTepHajibl aTOMHOM
NPOMBINLIEHHOCTH (OIIpEIEICHUE TOPHUS, ypaHa, IITyTOHUS, TPAHCIUTYTOHUEBBIX AJIEMEHTOB.

Heopranuveckue coeqMHeHUsil. AHaIU3 MHUHEPAJIbHBIX YIOOPEHHH, HEOPTraHUYECKHX
BELIECTB BBICOKOM YUCTOTHI.

Opranuyeckue BemecTBa (IIPUPOJHBIE M CHHTETUYECKUE, SJIEMEHTOOPraHUYECKHE,
HOJIMMEpPHI, MPOIYKThl HedTenepepadOTKu, OENKH, XKHUPHI, YIIIEBOIBI, MECTHIN/bI). DIEMEHTHBIN
aHaJIN3 OPraHUYECKUX BEIIECTB.

Xumuueckue U (pu3nYecKre MeTobl (PYHKIIMOHAIBHOTO aHamu3a. MOJEKyIIpHBIN aHaTu3
OpPraHUYECKUX 00BEKTOB. AHAIN3 BEICOKOMOJIEKYJIIPHBIX BELIECTB, OPraHMUECKUX MaTepHAIIOB.

Buonornyeckne m MeAMUMHCKHE O00beKTbl. CaHUTApPHO-TUTMEHUYECKUH KOHTPOJIb.
Knunndeckuil anamus.

IInmesbie mpoaykThl. OnpeneneHNe OCHOBHBIX KOMIIOHEHTOB M Inpumeceil. O0beKThI
oKpyskarouei cpeabl. OCHOBHbIE HICTOUHUKH 3arpsI3HEHUI 1 OCHOBHBIE 3arps3HUTEINN; METOIBI UX
onpenenenus. Onpeaenenne cymmapusix nokaszarenent (XIIK, BIIK u ap.). Tect-meroast.

CnenuajbHble O0BEKTBI: TOKCHUYHBIE W pAaJMOAKTUBHBIE, B3PbIBYATBIE M JIETKO-
BOCIIJIAMEHSIOIINECS BEIIECTBA, ra3bl, KOCMUYECKHE U apXEOJIOTUIECKHUE OOBEKTHI.

Pexomenayemasi 0CHOBHAsI JiUTepaTypa
1. OcHoBbl ananutuueckoit xumuu. B 2-x kuurax. [log pen. FO.A. 3onoroBa. M.: UL «Akagemus»,
2012r.
2. 10.A. Kaprnos, A.Il. CaBoctuH. MeTonabl mpo600oTOOpa 1 MpoOONMOATOTOBKH: yueOHOE TTocooue.
M.: BUHOM. JlaGopartopwus 3nanwmii, 2015 1.
3. OcHoBbl aHanuTudeckor xumuu. IIpakrnueckoe pykosonctso. Ilon pen. FO.A. 3onorosa). M.:
NI «Axanemus», 2012 r.
4. B.A. CanbauxoB, B.A. ®unnukuna, 11.B. MypaBbeBa. MeToibl KOHTPOJII U aHAJIN3a BELIECTB.
Pentrenosckme Merons! ananm3a. M.: M3marenscteo MUCuC, 2015.
5. B.A. ®unmuukuna, OJI. Ckopckas, 1.B. MypaBseBa. Meronbl U cpeAcTBa aHaJIMTUUYECKOTO
KOHTPOJISI MaTepuaioB. XUMHUYECKHE U (U3UKO-XMMHUECKUE METO/Ibl aHAIM3a. Y4eOHoe mocooue.
M.: U3narensctBo MUCuC, 2015.
6. B.A. ®unnukuna, O.JI. Cxopckas, A.C. Ko3noB. MeTobl ¥ cpeicTBa aHATTUTHYECKOTO KOHTPOJIA
MaTepuanoB. ATOMHO-3MHCCHOHHBIN crieKTpaibHbli aHanu3. M.: U3natensctBo MUCuC, 2015.
7. Y. Kynue, I'. llIBear. OCHOBBI Ka4€CTBEHHOT'O U KOJIMYECTBEHHOTO aHanu3a. [lep. ¢ Hem. M: Mup,
1997 1.
8. A.T. ITmmunenxo, U.B. Ilatannknii. Anammtraeckas xumus. B 2-x xaurax. M.: Xumusa. 1990 r.
9. I'. IOuHr. MHCTpyMEHTaIbHBIE METOABI XMMHUECKOT0 aHanu3a. Ilep. ¢ anri. M.: Mup, 1989 r.
10.K.Jdepddens. Cratuctrka B ananuTudeckoit xumud. [lep. ¢ Hem. M.: Mup. 1994 r.
11.H.M. Ky3pmuH, FO.A. 3onotoB. KoHuientpupoBanue cienoB 3nemenToB. M.: Hayka, 1988 1.



12.JI.H. Mocxksun, JL.I'. Hlapuusina. MeTonbl pazaeneHns U KOHIIEHTPUPOBAHUS B aHAJIMTUYECKON
xumud. JI.: Xumus, 1991 r.
13. 1O. Tenpaemn. Pannoananutuyeckas xumus. Ilep. co cnosaw. M.: Dueproatom-uznar, 1987 r.
14. M.A. lapad, JI. Unnmen, b.P. KoBanscku. Xemomerpuka (mep. ¢ aara). JI.: Xumus, 1989 r.
15. b.B. AiiBa3oB. Benenue B xpomatorpacguto. M.: Beicias mkona, 1983 r.
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. @. CabanBapu, A. Pobuncon. Mcropus ananutudeckoit xumuu. Ilep. ¢ aurn. M.: Mup, 1984 r.
. H. Cxyr, J. ¥Yact. OcHOBBI aHanuTUueckoi xumuu. B 2-x Tomax. I[lep. ¢ anrin. M.: Mup, 1979 r.
. K.A. Tonpn6epr, M.C. Burneprays. Beenenue B razoByio xpomarorpaduro. M.: Xumus, 1990 .
. . Ilepec-bennuto, M. CunibBa. Kunetnueckue MeTo bl B aHATUTHYECKON XumMun. M.: Mup, 1991.
. P.A. Xmenenuukuii, E.C. Bpoackuii. Xpomaro-macc-cnexkrpomerpust. M.: Xumus, 1983 r.
. 1.0. I'openuk, JI.A. Kononensko, 2.J1. [TankoB. Dkonoruueckniit MOHUTOPUHT. B 2- X Tomax. C.-
[etepOypr. Kpucmac. 1998 r.
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