OueHO4YHble MaTepuanbl ANA NPOMEXYTOYHOW aTTecTauum No gUcUUninHe

Xpomamoepaguvyeckue Memoosbl

Kog, HanpaBneHue 04.05.01, dyHaameHTanbHas n NpuUknagHas XmuMus
NOArOTOBKM

HanpasneHHOCTb AHanuTunyeckas xmmusa

(npochunb)

dopma 0byyeHus OYHas

Kadegpa-

pa3paboTymk Xumuu

Beinyckatowas

kadpegpa XumMmuu

Tunosble 3agaHnsa ONa KOHTPONbHOM paboThbi:

1. Bpems ynepxxuBanusi BemectBa A paBHo 200 cek, BemectBa B — 220 cek. Illupuna nuka
BenlecTBa A coctasisieT 10 cek, BemectBa B — 15 cex. Paccuurars paspemenue Rs 1ist Bemiects
A uB.

2. CMech KaTHOHOB WIEIOYHBIX METAJIOB PAa3JeisioT C TMOMOLIBI0 CHJIBbHOKUCIOTHOIO
KaTHOHOOOMEHHHMKA, WCIOJb3ysl B KauecTBe »OitoeHTa BoaHbI pactBop HCI. VYkaxure
MOCIIEA0BATEIHHOCTh, B KOTOPOU OYAYT BBIXOAUTH U3 KOJOHKH KATHOHBI CIEIYIOIINX METAIIIOB:
Rb+, K+, Li+, Na+.

3. UnenrudurmpoBars Ha XpoMarorpaMme (GpaKIiy HACHITICHHBIX COSMHEHIN HE(TH KU
HEW3BECTHBIX BEIIECTB, OTMEUEHHBIX 3BE3/I0YKOM (*):

25 26 21 28 23 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 BpemA, muH




TunoBble BONPOCHI K 3K3aMeHY:

1. OcHoBHBIE MOHATHSHA, OTIPEACICHUA U TCOPETUICCKHUE OCHOBBI XpOMaTOFpa(l)HI/I

CymHocTs xpoMaTorpaduueckoro merosaa. Mcropus ero Bo3uukHoBeHHs. COBpeMEHHOE
COCTOSTHUE METOJIa U O0JIACTH MPUMCHEHHUS, 3HAYCHUE U MECTO CPEIU IPYTHX aHATUTHYCCKHUX
MeToJ0B. Pexxum xpomaTtorpaduueckux MporeccoB: (PpOHTAIbHBIA, BBITECHUTEIbHBIH,
amoeHTHBIN. Knaccudukarus xpoMaTorpa@uueckux METOAOB IO arperaTHOMY COCTOSIHUIO (a3,
MEXaHM3My  B3aUMOACHUCTBHS  copOaT-cOpOEHT, NpPUMEHSEMOW  TEXHHUKE,  CIOCO0Yy
OTHOCHUTEJIHOTO MepeMelieHus ¢as.

TeopeTnueckre 0OCHOBBI XpoMaTorpapuu:

OcCHOBHBIE XapaKTEPUCTUKU xpomarorpaduueckoro mnpouecca. Koaddunuent pacnpenenenus.
YaepxuBaembli 00beM u BpeMms yaepxkuBanHus. Kosdduument emxoctu. Kosddunuent
yaepkuBaHus, ero (usmdeckuii cMbIci. CeleKTUBHOCTh W 3(P(EKTUBHOCTh Xpomatorpadu-
yeckoro pazaenenus. Koogdunment paznenenus. Pazpemienue.

Pa3mbiBaHnMe xpomarorpaduieckoil 30HBI U ero ¢usndeckue MpuIuHbl. OCHOBBI KOHIICTIIIUU
TEOPETUYECKHUX TapesoK. YHUCIO TEOPETHUECKUX TapesoK U 3PPeKTUBHOCTh KOJOHKH. [loHsTHE
0 BOTT. Henoctatky KOHLEMIIMA TEOPETHUYECKUX TAPEIIOK.

Kunernyeckue Teopun xpomarorpaduu. OakTopsl, BIUSIONIME HA Pa3MbIBAaHUE 30H (BUXpeBas
muddy3us, monekymsapHas audQysus, CONMPOTHBICHHWE Maccolepeayd B TOJIBIKHOW U
HenoJBIXKHON (hazax). 3aBucumocts BOTT ot ckopoctu motoka. YpaBHeHue Ban-/leemtepa.
[TpuanmmmansHas cxema xpomarorpada. Bwibop mapameTpoB xpomaTtorpaduueckoro
onpenenenusi. Mnentudukanus semectB. KonmndyecTBeHHblil ananu3. M3mepenue miomaneid u
BBICOT MHUKOB. MeTOIbl BHYTPEHHErO0 M BHEIIHETO CTaHAApPTOB. VICTOYHHMKHM TOTPENIHOCTEH,
BOCITPOU3BOJUMOCTh U3MEPEHUH.

2. IlnanapHasi xpoMaTorpagus - TOHKOCJIOHHBINH U OyMaKHbIii BAPHAHTHI
Teopernueckre ocHOBBI MeT0/10B. Benmnunna Ry, ee cBsi3b ¢ K0d(PPUIIMEHTOM pacipeeeHusl.
Metonel onpeneneHus dSTol BennuuHbl. DakTOphl, Ha Hee BiMsomMe. bymara i
xpoMmarorpaduu, TMOMIOXKKHA, COpPOCHTHI g TOHKOCHOWHON xpomarorpaduum (TCX).
PactBopurenu i 6yMakHOW U TOHKOCIOHHON XpoMaTorpagum.

TexHHKa MOJyd4eHUs XpPOMaTOrpaMM: BOCXOZsINAs, HUCXOAAIIAs, OJAHOMEpHas, IBYMEpHas M
KpyroBas. OnekTtpodoperndeckas OymaxkHas xpomarorpadus. MeToabl KadecTBEHHOIO U
KOJIMUECTBEHHOTO0 aHanu3a. BeicokoapdextuBnas TCX. ObnacTu npuMeHEHUs.

3. 'azoBas xpomarorpadus (I'X)
[Tpunuun merona. Teopernueckue OCHOBBI MeTtona. OmpeznenseMmble BemecTBa. OCHOBHbIE
AHAIUTUYECKUE XapaKTEepUCTUKU. ['a30-aacopOLMOHHAas U ra30-)KUKOCTHAs XpomaTorpadus.
AnmapaTtypa ans Ta3oBoil Xpomartorpaduu. Xpomarorpapuueckue KOJOHKH, TEPMOCTATHI,
netekTopbl. Knaccudukanusi HeTeKTOPOB M HMX BaKHEWIIUE XapaKTepUCTUKU (JIMHEHHOCTb,
qyBCTBUTEIBHOCTb, OTHOIIEHHE CUTHAJ/IIyM, IMpenesn oOHapyxeHus). I[IporpammupoBanue
TEMIIEpaTypBhl.
["a3pI-HOCHTENH, aACOPOEHTHI U HEeNOABMXKHBIE (Da3bl U TpeOoBaHUA K HUM. MouduipoBaHme
Hocuteneil. PeakunonHass ra3zoBas Xxpomarorpadus. BeicokoapdexTuBHas KanuuispHas
xpomarorpadus. Ilpumepsl mpuMeHeHUs..
KauectBennslii razo-xpomarorpadpuueckuii ananus. HpeHtudukanus Bemects Ha OCHOBE
BEIMYMHBI ynaepkuBaHus. Meton tecrepoB. MuHpexcsl yaepxkuBanus Kosaua. Mcrounukum
MOTPENIHOCTEN MPH UX ompeeraeHn. MeToauka KOIMYeCcTBEHHON ra30Boi Xpomarorpaduu.
Xpomaro-macc-criekrpoMeTpusi. O6acTi MpUMEHEHHS.

4. KuakocrHasi xpomarorpadus



[Tpuniun Metona. OnpexnensieMble BellecTBAa. AHAIUTUYECKUE XapAKTEPHUCTUKU COBPEMEHHOU
BBICOKOA((hEeKTUBHOHN >kUIKOCTHOM Xpomatorpaduu (BDXKX). Anmaparypa s >KHIKOCTHOU
xpomarorpaduu. Kunkoctaele xpomaTtorpadsl (KOJOHOYHBIE, KanwuisipHbie). Hacocsl. BBon
po06. Kononku. Jlerextops! 1 ux Bo16op. Iloaroroska npoosi.

AncopounonHasi xpomartorpagusi. OCHOBHBIC NPEACTABICHUS O MEXAaHHU3ME YKHJIKOCTHOM
agcop6imonHoi xpomarorpadguu (JKAX): ponb XUMHHM TTOBEPXHOCTH aJCOpPOEHTa M TPHUPOIBI
KHUJIKOH ToABMKHOW  (aspl. Cuimkarenb, €ro CTPYKTypa M XUMHS  IOBEPXHOCTH.
MoauduurpoBaHHble CUIMKareiy, NPUHLIUIBI UX HOJTY4YeHUs U cBoiicTBa. OKCHU] aTIOMUHUS U
npyrue copoentsl B XKAX. Tpebopanus k Hum. [lonBrxnas daza (3110eHT) 1 TpeOOBaHUSA K HEH.
Onroupyomas cuia HOABMXKHOM (ha3bl, 2/M00TponHbIe psijibl. BnusHue npupoisl M cocraBa
NIOEHTa Ha CeJeKTUBHOCTh pasaeneHus B JKAX. H3okparnueckoe U IpaJueHTHOE
anmoupoBaHue. BiusHue Temneparypsl Ha 3JI0UPOBaHUE.

Hopmanbsho-¢pazoBas )KAX nHa cunukarene. Monenu yaepKUBaHUS U THUIBI B3aUMOJCHCTBUA
copbata ¢ MoOBepXHOCTbIO copOeHTa. Ponb Boabl. O6macTu mMpUMEHEHHs HOpMallbHO-(ha30Boi
KAX.

OOpamenno-gazoBass xpomarorpadus Ha MOIU(MUIMPOBAHHBIX COpOEHTax. MexaHu3M
ynepxkuBanus. ConpBodoOHasi Teopust yAep)KMBaHUS. BiusHHE CTPyKTYpbl cOpOaToB Ha
ylepKuBaHHe (IAMIOJBHBII MOMEHT, MOJSAPU3YEeMOCTb, OOBEM MOJEKYJbl, IJIOLIA]b
rupooOHON TMOBEPXHOCTH). BiHsSHHME COOTHOUICHMS TOJSAPHBIX M HEMOJSPHBIX TPYIIIL,
BHYTPUMOJIEKYJIIPHBIX CBA3EH U pacnpeeseHHs 3JIeKTPOHHON IUIOTHOCTH B MOJIEKyJ1ax copbara
Ha uX yaepxxuBanue. [Ipumenenue obpamenHo-paszosoit BOXKX.

HNonoodmennas xpomarorpapus. CymHocts MeToga. OCHOBHBIE IPEACTABICHUS O MEXAHU3ME
noHHoro oomeHa. MonooOmMenHoe paBHOBecue. KoHCTaHTa paBHOBECHS, CETICKTHBHOCTD, (hakTOp
pasnenenus. Panel cenextuBHOCTH. KuHetuka nonHoro oOMeHna. MloHHbII 0OMEH B HEBOJHBIX U
CMEIIaHHbIX Cpeaax.

Heopranuueckue U OpraHuy4ecKue MOHOOOMEHHUKH, ux KJaccuukanus.
KommekcooOpaszyromue  copOeHThl. DU3NKO-XMMHUYECKHE CBOMCTBA HMOHOOOMEHHHKOB
(oOMeHHast eMKOCTb, HaOyXaHHe, TEpMHUECKas ¥ paJualliOHHast yCTOMUUBOCTB).

HNonnbiii oOmMeH B kojoHkax. IIpumenenue B anamuze. OmnpeneneHue oOmied cosieBoit
KOHIIGHTPallui, KOHLEHTPUpOBaHME IpUMecell U3 pa30aBICHHBIX pacTBOpOB. Pa3zneneHue
DIIEMEHTOB C OJIM3KIMU XUMUYECKUMHU CBOMCTBAMU M aMUHOKHCJIOT.

Honnas xpomatorpagus. OcHoBsl noHHoit xpomarorpadpuu (MX). Copbentsl, TpeGoBaHUS K
HUM. BpiOop copOeHTOB, pa3mep uacTul, Marpulla, (QyHKIMOHaIbHbIE Tpynmnbl. Bpems
yIep>KUBaHUsI HMOHA, €ro CBsA3b € KO3(PPHUIMEHTOM CEeNeKTUBHOCTH, OOMEHHOW €MKOCTBIO,
obbemMoM copOenTa. OmroeHThl. CocTaB U AiIOUpyromas crnocoOHocTs. Brausaue pH u
KOHIIGHTPallMM DJJII0OEHTa Ha YyJAep)KuBaHMEe MOHOB. Amnmapatypa mna1 UWX, crnoco6s
NeTeKTUPOBaHUs. J|BYXKOJIOHOYHAsE WM OJHOKOJIOHOYHAsi WOHHAs Xpomartorpadus. YcCIoBHS
OlpeNieieHusT aHMOHOB M KaTuoHOB. IIpumepsl mnpumenenus MX B aHamuze cmeceit
HEOPTraHMYECKUX U OPTaHMYECKUX aHMOHOB U KaTHOHOB.

Kuakocrb-kuakocTHasi  (pacnpeaenurtenbHass) xpomarorpagusi. OCHOBBI  MeETOAA.
Koaddumuent pacnpenenenns, Qaxropel, BiIMsSIONME Ha ero BenuuyuHy. Hocwurenu,
HEMOABIKHBIE (a3bl, TpeOoBaHus K HUM. [loasmwxkubie (asbl. [IpoTuBoTOUHAs Xpomarorpadus.
[Tpumepbl TpUMEHEHHs I pa3felieHHs] W KOHIEHTPUPOBAHHS HEOPTraHUYECKUX |
OpPraHUYECKUX COeTMHEHUH.

5. TanaeMHble 1 KOMOMHUPOBaHHbIE MeTO/AbI B HedTerazogoobue U nepepadorke

CymrHocTh TaHIEMHBIX MeTOJ0B. OCHOBHBIE MPOOJIEMBI COCIMHEHHUsT XpomaTtorpada u
Mmacc-criekTpoMerpa. MHTepdelicabie ycrpoiicTBa. BapuaHnThl TaHIEMHBIX 1 KOMOMHUPOBAHHBIX
METOJIOB aHanu3a U ux ocobeHHoctu: Xpomaro-MK-dpypre, I'X/MC, ' X/ MC/MC, I'X/MC BP,
I'XTX/MC, BXX/MC. CpaBHeHHE XapaKTepHUCTUK U  BO3MOXHOCTEH  pa3IMYHBIX
KOMOWHHUPOBAaHHBIX ~ METOAOB I HACHTHUKAIMK  00pa3ioB HehTH U  KOHTPOJS
HedTerazo00bIYHM U epepabOTKH.






