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TunoBble 3agaHns ONa KOHTPONbHOW paboThbl:

1. Bpems ynepxxuBanus BemectBa A paBHo 200 cek, BemectBa B — 220 cek. [llupuna nuka Bemecrsa
A cocrasnsier 10 cek, BemectBa B — 15 cek. Paccuurarts paspewmenue Rs s Bemects A u B.

2. CMech KaTHOHOB IICJIOYHBIX  MCTAJUIOB  pa3Ac/IAl0OT € IOMOIIBIO  CHJIIBHOKHCJIOTHOI'O
KaTI/IOHOO6MeHHI/IKa, HCIIOJIB3YysA B KauCCTBC  OJIFOCHTA BOJIHBIN pacTBOp HCl. VYkaxure

II0CJICA0OBATCIILHOCTD, B KOTOpOﬁ 6yI[yT BBIXOJIUTH N3 KOJIOHKH KAaTHUOHBI CJIel[yIOHII/IX MCTAJIJIOB:
Rb+, K+, Li+, Na+.

3. Unentudurmpoars Ha XpoMarorpaMme (Ppakiy HACHIITIEHHBIX COSAMHEHUI He(hTH MMKH HEU3BECTHBIX
BEIIIECTB, OTMEUECHHBIX 3BE3/I0UKOM (*):
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TvnoBble BOMPOCHI K 3ayeTy.

1. OcHOBHBIE IMOHATHS, OIIPECACICHUA U TEOPETUHIECCKUE OCHOBLI XpOMaTOFpa(bI/II/I

CymHocTh Xpomarorpaguueckoro meroaa. Mcropuss ero Bo3HUKHOBeHUs. CoOBpeMEHHOE
COCTOSIHME METOJa M 00JacTh NPUMEHEHHUs, 3HAUYCHHE W MECTO CPeau JAPYIHX AaHaIUTUYECKUX
MeToA0B. Pexxum XxpomaTtorpaduueckux MpoueccoB: (POHTAIbHBIN, BHITECHUTENbHBIN, SJIFOCHTHBIMN.
Knaccudukanuss xpomarorpaguueckux METOAOB IO arperaTHOMy COCTOSHHIO (a3, MeXxaHH3MY
B3aUMOJIEHCTBUS cOpOaT-COPOEHT, MPUMEHAEMON TEXHHMKE, CIIOCO0Y OTHOCUTEIBHOIO MEpeMEIleHUs
das.

Teopernueckue 0CHOBBI XpoMaTorpauu:

OcHOBHBIE XapaKTEPUCTUKU Xpomarorpaduueckoro mporecca. KoadduuueHnt pacrpeneneHus.
VYnepxkuBaembiii 00beM W Bpems yaepkuBaHusa. Kosdounument emkxoctu. Kosddunuent
ylnepkuBaHusi, ero ¢usudeckuii cMpica. CeleKTUBHOCTh U 3()()EKTHBHOCTH XpoMaTorpadpuiecKoro
pasnenenus. Koadduuuenr pasnenenus. Paspemenue.

PasMbiBanne xpomarorpaduueckoid 30HBI W €ro (Qu3uueckue NpuuuHbl. OCHOBBI KOHIICTILUHU
TEOPETUYECKUX TapesoK. YHCI0 TEeOpeTHYECKUX TapenoK M 3PQPEeKTUBHOCTh KOJIOHKH. lloHsTHE O
BOTT. HepocraTku KOHIENIIMN TEOPETUUECKUX TAPEIIOK.

Kunernueckue teopunm xpomarorpaduu. DakTopsl, BIHMSIOIMIME HA pPa3MbIBAaHHE 30H (BHUXpEBas
i dy3us, MonekymnspHas 1udy3usi, CONPOTUBICHUE MACCONIEpeIaun B OJBIXKHON U HETIOABUKHOMN
¢azax). 3aBucumocte BOTT or ckopoctu mortoka. YpaBHeHue Ban-Jleemrepa. [IpuHImnuanbHas
cxema xpomarorpada. Beibop mapameTpoB xpomarorpaduueckoro ompenenenus. MneHtupukanus
BemecTs. KonnyecTBeHHbIN aHain3. M3sMepenue miomaaei U BbICOT MMKOB. MeTOoibl BHYTPEHHETO U
BHEIIIHEr0 CTaHAApPTOB. MICTOUHMKY MOTPEeIIHOCTEH, BOCIIPOM3BOAUMOCTD U3MEPEHUI.

2. [lnanapuasi xpomarorpagusi - TOHKOCJIOHHBIA 1 OyMaKHbI BAPHAHTBI

Teopernueckne OCHOBBI MeTONOB. Bemmumna Rf, ee cBA3b ¢ KOXPPHUIMEHTOM pacipeaeeHHUs.
Mertoabl onpeneneHust 3toi BeanuuHbl. GakTopel, Ha Hee Baustomue. bymara s xpomarorpaduu,
MOJUTOKKH, COpOEHTHI Ui ToHKocHoiHoU xpomarorpaduu (TCX). PactBopurenu anst OymakHOW U
TOHKOCJIONHOM Xpomarorpaduu.

TexHuKa TOMYyYEHHUS XpOMAaTOrpaMM: BOCXOJslIasi, HUCXOZsAIIas, OJHOMEpHas, JByMEpHas H
Kpyropas. DnekTpodopernyeckas OymakHas xpomarorpadus. MeToasl KaueCTBEHHOTO U
KOJIMYECTBEHHOro aHaiu3a. Beicokoagdextunas TCX. O6macTi npuMeHeHusl.

3. 'azoBasi xpomartorpadus (I'X)
IIpuamun  Mmetona. Teopermyeckue ocHOBel MeTtoga. OmpenenseMble BemecTBa. (OCHOBHBIE
aHAJIMTUYECKUE XapaKTepUCTUKHU. ['a30-a1copOLIMOHHAs U ra30-KUAKOCTHAs XpomaTorpadus.
Anmnapatypa /Ui ra3oBoit xpomaTtorpapuu. XpomaTtorpapuieckue KOJIOHKH, TEPMOCTAThI, 1ETEKTOPHI.
Krnaccudukanus neTeKTopoB M UX BaKHEHIINE XapaKTEPUCTUKH (JIMHEHHOCTb, YyBCTBUTEILHOCTD,
OTHOILICHHE CUTHAJI/IIYM, Ipejies1 oOHapyskeHus ). I[IporpaMmupoBaHue TeMIeparypsl.
I"a3pl-HOCHUTENM, anAcOpOEHTHl M HEMOJABMKHBIE (a3bl W TpeboBaHuMd K HUM. MoauduuupoBanue
HocuTened.  PeakumonHas  ra3oBas  xpomarorpadus.  BwicokoaddexTuBHas — KanuuIApHas
xpomatorpadus. [Ipumepsl npumeHeHMs.
KavecTBeHHbIl ra3o-xpomaTtorpadudeckuii aHanu3. VaeHTHHUKAIMS BEIECTB HA OCHOBE BEIMYHHBI
yaepxxuBanus. Meron tectepoB. Muaekcr! yaepkuBanus KoBada. ICTOUHHKYM MOTpEeIIHOCTEN MIPU UX
orpeeneHud. MeToanka KoJIn4ecTBEHHO! Ta30Boi Xxpomarorpaduu.
Xpomato-Macc-criektpomeTpus. O61acTi MpUMEHEHUS!.

4. ’KuaxocrHas xpomarorpadus
[Ipuauun meroma. OrmpenensieMble BELIECTBA. AHAIUTUYECKUE XAPAKTEPUCTUKH COBPEMEHHOMU
BbICOKOA((pekTHBHON kuaKocTHOM xpomatorpadpun (BDOXKX). Anmapatypa ans KMIKOCTHOMN
xpomarorpaduu. KuakocTHsle Xxpomarorpadsl (KoJIOHOUYHBIE, KamuuisipHele). Hacocel. BBox mpoO.
Konounku. Jlerektops! u ux BbiOop. [lonroroska npoosL.



Ancopounonnasi xpomartorpagusi. OCHOBHBIE TIPEACTABICHHUS O MEXaHU3ME KUIAKOCTHOU
aacopormonHoi xpomarorpadguu (KAX): posib XUMUH TOBEPXHOCTH aJICOPOEHTA U MPUPOJIBI KHUIKON
noJABMKHOM (a3pl. CuimKarenb, €ro CTPyKTypa M XHMHUS TOBEPXHOCTH. MoauduurpoBaHHbIE
CHJIMKArejiu, MPUHIMIIBI UX MOJIyYeHUsl U cBoicTBa. OKcU almfOMUHUS U apyrue copOeHTsl B KAX.
TpeboBanus k HuM. [loaBrkHas (asa (71F0€HT) U TpeOOBaHUS K HEH. DIIoNpyromas cuja MoABHKHON
(a3bl, 3II00TPONHBIE PAIbl. BiusHue NpUpoAbl U COCTaBa 3JII0EHTa HAa CEIEKTUBHOCTH pa3zefieHus: B
KAX. M3okpaTuyeckoe U rpaJueHTHOE II0UpoBaHue. BiusHue TeMiepaTypbl Ha 3JII0MPOBAHKE.
Hopwmanbno-(hazosas )KAX Ha cunukaresne. Mojaenu ynepKUBaHUS U THIIBI B3aUMOJICHCTBHsI copOara
C MOBEPXHOCTHIO copOenTa. Ponb Boabl. O6nacTu npuMeHeHus HopMaibHO-(a3zoBoi XKAX.
Ob6panienHno-gazoBas xpomatorpadus Ha MOAUPUIIMPOBAHHBIX copOeHTax. MeXaHu3M yaep>KUBaHUS.
ConpBodoOHasE TeOpHsl yaepKUBaHHS. BiausHue cTpykTyphsl copOaToB Ha ylIepKUBaHHUE (IUTIOIBHBIN
MOMEHT, MOJSPU3yeMOCTb, OOBEM MOJIEKYNbI, IJIOWEAAb THAPOo(GOOHON MOBepXHOCTH). BrnusHue
COOTHOILIEHUS TOJSPHBIX U HENOJSAPHBIX TPYII, BHYTPUMOJEKYJSPHBIX CBS3€H U paclpenesieHus
ANIEKTPOHHON IIJIOTHOCTH B MOJIEKyJax copbara Ha uX yxaepkuBaHue. lIpumenenue oOpaleHHO-
¢dazoBoit BOXX.

HonoodMennass xpomarorpadus. CymHocTh MeToga. OCHOBHBIE MPEACTABICHUS O MEXaHU3ME
noHHoro obOmena. MonooOMeHHoe paBHOBecue. KoHCTaHTa paBHOBECHS, CENEKTUBHOCTH, (HaKTOp
pasnenenus. Psnel cenexktuBHOCTH. KuHeTnka moHHoro oomena. MoHHBIH OOMEH B HEBOJHBIX U
CMEILIaHHBIX CPelax.

Heoprannueckue u opraHuueckue MOHOOOMEHHUKH, UX Kiaccuduxamusa. KomminekcooOpasyromue
copOeHThI. DU3HKO-XMMHYECKHE CBOWCTBA HMOHOOOMEHHHMKOB (OOMEHHAash €MKOCTh, HaOyXaHwWe,
TePMHUYECKas U PaluallMOHHAs] YCTOWYHBOCTD).

WNonnslii 06MeH B konoHkax. [Ipumenenue B ananuze. OnpeneneHue oO1el coneBoi KOHIIEHTPALHH,
KOHIIEHTPUPOBaHKUE TMpHMeced U3 pa30aBlIEHHBIX PAacTBOPOB. PazneneHue 31eMEHTOB ¢ OJIM3KUMU
XUMHYECKUMHU CBOMCTBAMHU U aMUHOKHUCIIOT.

Honnas xpomartorpadusi. OcuoBsl nonHoit xpomarorpadguu (MX). Copbentsl, TpebOBaHUS K HUM.
Br160op copOeHTOB, pa3Mep 4acTHIl, MaTpuIa, (QYHKIIMOHAIBHBIC TPYIIBL. BpeMs yaep:kuBaHUs MOHA,
€ro CBs3b C KOA(PGUIUEHTOM CEJIEKTUBHOCTH, OOMEHHON €MKOCThIO, 00BEMOM COpOEHTA. DITIOCHTHI.
CocraB u smoupyromas crnocodHocTs. Bnusiuue pH 1 KOHIEHTpanuu 3J10€HTa Ha yIEp)KUBaHUE
MoHOB. Armmaparypa it WX, cnocoObl JeTekTupoBaHHs. [IBYXKOJOHOYHAash M OJHOKOJIOHOYHAs
HWOHHAas XpoMartorpadus. Y CIoBus onpeereHus aHHOHOB U KaTuoHOB. [Ipumepsr npumenenust X B
aHaJIN3€ CMecell HEOPraHNYECKUX U OPIraHMUYECKUX aHHMOHOB M KaTHOHOB.

AKuakocTb-kuaKocTHas (pacnpeneauTteibaas) xpomarorpadusi. OcHoBsl Mmetona. Koapdunment
pacnpezenenus, GakToOpbl, BIUAIOIINE Ha ero BennunHy. Hocutenu, HenoaBrKHBIE (ha3bl, TpeOOBaHUS
Kk HuUM. [TonBukHbie ¢a3zbl. [IpoTBoTOUHAS Xpomarorpadus. [Ipumepsl npuMeHeHUs! AJis pa3/IeIeHUs
Y KOHLICHTPUPOBAHUSI HEOPTraHUYECKUX M OPraHUYECKUX COCTUHEHUN.

5. TanaeMHble 1 KOMOMHMPOBAHHbIE METO/bI AHAIN3A
CymHoCcTh TaHAEMHBIX MeTO/I0B. OCHOBHBIE MPOOJIEMBI COENMHEHHS XpomaTtorpada U Macc-
cnektpomeTpa. MuTtepdeiicHbie ycTpoiicTBa. BapuaHThl TaHAEMHBIX U KOMOMHHPOBAHHBIX METOJOB
aHanmu3a u ux ocobenHoctu: Xpomaro-UK-dypre, ' X/MC, I'X/ MC/MC, T'X/MC BP, I'X/TX/MC,

BXXX/MC. CpaBHeHHE XapaKTepUCTHK U BO3MOXKHOCTEH Pa3InYHbIX METO/IOB.



