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HEJIA U 3AJJAYU OCBOEHUSA JUCHUTIJIMHBI:

Ienn ocBoeHNs TMCHUIIMHBI:
@®opmupoBanue y  OakamaBpa  MpPEICTABICHHA O  TEOPETHYECKMX  OCHOBAX
XpoMarorpauyeckux MeTOJ0B, O MHOrooOpa3uu XpoMaTorpauyeckux METOJOB U
pelaeMbIX aHATUTUYECKUX 33/a4 TPU WX HCIOJIB30BAHUU B NMPO(ECCHOHAIBLHOW HAY4YHO-
HCCIIEI0BATENIbCKOM, MEJarorn4ecKoi U MPOU3BOICTBEHHOM 1€ TEIbHOCTH;
[ToaroToBka GakanaBpoB K NPO(ECCHOHATHLHOMY BBIOOPY XpOMaTOrpaduuecKkoro MeToja,
o0OpynOBaHuWs, THNA  JETEKTOpa, HENOJBIXKHBIX (a3  uii  pa3ielieHuss |
MHOTOKOMIIOHEHTHBIX JKHJKOCTEH W Ta30BbIX CMECEH HEOPraHUYECKOW W OPraHu4ecKOu
MPUPOJbI, TPUEMOB KAYECTBEHHOIO M KOJMYECTBEHHOTO aHalW3a MPUMEHUTENBHO K
KOHKPETHOMY OOBEKTY aHaJIn3a.
[loarotoBka K MpOBENEHHIO OOPAOOTKM IKCHEPHUMEHTAIbHBIX PE3YJIbTAaTOB: OMPEIEICHUIO
XpomaTorpauueckux napameTpoB, BBIYUCIECHUIO U IPEJICTABICHUIO PE3yIbTaTOB aHAIN3a.

3agauu ocBOECHMS IMCHHIIJIMHbI:
O3HakOMJIEHHME C TEOPETUYECKUMH TOAXOJAAMHM K OINMCAHUIO XpOMaTOrpaduueckoro
mpouecca M NPaKTUUYECKUMM  CIEJACTBUSIMH,  ONPENENSAIONIMMU  BBIOOp  YCIIOBHIA
xpoMarorpagupoBaHusi B Ta30BOM (HAa KamWUIAPHBIX W HACATOYHBIX KOJOHKAaX) U
xuakoctHol (BOXX) xpomartorpaduu;
dopmMupoBaHuE MPEJICTaBICHUM 00 OCHOBHBIX XapaKTEPUCTHKaX XpoMaTrorpamMMm u
KpUTEPUSX XpOMAaToOrpauyeckoro pasJieieHus BellecTB; O (akTopax, OMpeeNsIFoIInX
CEJIEKTUBHOCTD pa3zieneHus 1 3(P(HEeKTUBHOCTh KOJIOHKH;
O3HakoMJIeHHE C TUIAMH, MPUHIMIIOM JACUCTBUS U AHAIUTUYECKHUMH XapaKTePUCTHKAMU
NETEeKTOPOB, BKJIIOYasl HCIOJIb3yeMbIE B ammapaType COBPEMEHHBIX THOPUAHBIX METOJOB
(cenekTuBHOTO Macc-crekTpoMerpudeckoro u MK-dypre);
OOydenue npueMaM HAEHTU(UKALUN KOMIIOHEHTOB B METOJIaX I'a30BOM XpomaTtorpaguu u
BOXX ¢ yyetom Tuma IeTeKTOpoB;
OO6yuenue mnpuemMaMm oOOpaOOTKM aHAIMTHYECKOTO CHUTHAJIAa M METOoJaM MPOBEACHUS
KOJIMYECTBEHHOTO XpOMaTorpapuueckoro aHaiusa,
O3zHakomJieHHE ¢ (PU3UKO-XMMHUYECKMMH OCHOBAMHU Pa3/eJICHUs, UCIOJIb3yeMbIMH (ha3amu u
AQHAIUTUYECKUMH  BO3MOXKHOCTSIMH ~ METOJOB  ra30aJCOPOIMOHHOM, Ta30KHJIKOCTHOM,
BBICOKO3()(PEKTUBHOM KUAKOCTHOM, HOHHOHN XpoMaTorpaduu;
O3HakoMJIEHHE C OTEUECTBEHHBIMU XpomarorpadaMu U amnmapaTypoi 3apyOexHbIX GupMm, B
TOM YHCJIe, IPU MIPOBEICHUU IEMOHCTPAIIMOHHBIX IKCIIEPUMEHTOB;
@opMupoBaHHUE HABBIKOB OOpaOOTKH pe3yabTaTOB KAaYeCTBEHHOTO U KOJIMYECTBEHHOT'O
aHaJlM3a U pacyera XpoMaTorpapuueckux MapaMmeTpoB MO SKCIEPUMEHTAIbHBIM JAHHBIM U
MIPH BBITIOJIHEHUU UHIWBHIyalbHBIX 33JaHUH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII:
JlucuuiuinHa sBisieTcs AUCLHUILUIMHON 1Mo BeIOOpY oTHOocuTcs K Onoky b1 (Bapuarushnas

qacTh) oOpazoBarenbHOI nporpammsl 04.03.01 Xumus.

Ilo moruke IOCTPOCHUA U COACPIKAHUIO JaHHAA JUCHUIIIIMHA CBiA3aHa C JPpYIruMUu

JUCHUIINIMHaAMHU U3 0a30BOM dYacTu HpO(I)eCCI/IOHaJ'ILHOl"O MHUKJIA: «AHanuTHYECKas XUMMU»,
«HeOpFaHI/I‘-ICCKaSI XUMUA», ((OpFaHI/I‘IeCKaH XUMUSA», «Duznueckas XUMHUA», a TakKkKE C
HCKOTOPbBIMHU pa3aciiaMu (I)I/ISI/IKI/I N MaTCMaTHUKH. HpI/I O6y‘leHI/II/I HCIIOJIB3YIOTCA 3HAHUA U
HaBbIKH, ITOJIYYCHHBIC B COOTBCTCTBYIOIIHNX NPAKTHKYMaXx.
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3. MEPEYEHD IVIAHUPYEMBIX PE3YJILTATOB OB YYEHUS T1O
JUCLHUIIJIMHE (MOYJII0), COOTHECEHHBIX C IMJIAHUPYEMBIMHA
PE3YJbTATAMM OCBOEHMSI OCHOBHOM IMPO®ECCUOHAJILHOM
OBPA3OBATEJBLHOW MPOTPAMMBI

Kon wu HaumenoBanue | [lepeueHb IUIaHHMpYyeMBbIX pe3yJIbTATOB OO0y4YeHHs 110
peasiusyemMoii AUCHUILINHE (MOIYJII0), COOTHECEHHBIX ¢ HHAUKATOPaAMH
KOMIIeTeHII U AOCTHKEHHUs] KOMIIeTeH Ui

INK - 1. Cooco0OeH | 3naTh: l. Teopetnueckue OCHOBBI  JINHEHHOMU
BBITIOJIHATG ~ CTAHAApTHBIC | XpOMarorpahpuu Uil MOHMMAHHUs IPUYMH  Pa3sMBIBAHHUS
onepauuu o | Xpomarorpapuueckux 30H M (PAKTOPOB, BIHMSIONIUX HA

npeajgaracMbIM METOJJUKAM.

CEJIEKTUBHOCTD pa3zzeneHus 1 3p(pekTuBHOCTD Mpolecca;
2. Baxuelilme KayeCTBEHHbIE PEAKIIMU HEOPraHMYECKUX

MOHOB M OPraHMYeCKHX BEIECTB, (U3NKO-XUMHUYECKYIO
HpUpOAY
HCIIOJIb30BAHUH

IMOJIYYCHHA AHAJITUTUYCCKOI'O CHUI'HaJia npu

CHEKTPOCKOTTUIECCKHIX "
OJICKTPOXUMHUYCCKUX JECTEKTOPOB

Ymers: OcymecTBisATh pacder pe3yinbTaToOB
KOJMYECTBEHHOTO  aHallM3a 10  JKCIIEPUMEHTAIBHBIM
JaHHBIM C HCIIOJb30BaHMEM MCTOAOB HOpMalIU3alnu,
BHYTPEHHET0 M BHEIIHEro CTaHaapra M abCONIOTHOU
KaJTnOPOBKHU.

Baaners:BiaseTs METPOJIOTHUYECKMMHU OCHOBAMU aHAU3a U
crocob0aMu MPOBEIEHUSI KOJIMYECTBEHHOIO aHaliu3a, UMETh
Mpe0CTaBICHHE 00 0COOCHHOCTSIX 0OBEKTOB aHAJIM3A.

IIK-6. CnocobeH
HCII0JIB30BATh OCHOBHBIE
3aKOHOMEPHOCTH
XHMHYECKOH  HAykKh |
(b yH1aMeHTaJIbHbBIC
XHUMHYCCKUE TOHATHS IPH
pelICHUH KOHKPETHBIX

IIPpOU3BOACTBCHHLBIX 3aaa4

3uath: Knaccudukanmio xpomatorpaduyueckKux METOJIOB,
XapaKTePUCTUKH HEMOJBIKHBIX (a3 W  DIIIOEHTOB H
NPUHIUIBI UX BBIOOpA B Pa3HBIX METOJAX aHATUTHYECKOU

xpomatorpaduu;

Ymers: [IpoBoauth 06pabOTKy XpoMaTorpaMm: ONpeaessiTh
NEpPBUYHbIE TapaMeTpbl  YIEp>KUBAHMS, PACCUUTHIBATH
XapaKTePUCTUKHU pasaenenus, 3¢ deKTUBHOCTH u
CEJIGKTUBHOCTH;

Baaners: Bnagets TeopeTHyecKMMH 3HAHUSAMH O TPUPOJIE
MEKMOJIEKYISIPHBIX B3aUMO/ICHCTBU, (hazoBbIX

pPaBHOBECHH, 3aKOHOMEPHOCTSX COPOLIMOHHBIX MPOLIECCOB, B
TOM 4YMCJ€ PEaKUuil HOHHOro OOMEHa, KOJMYECTBEHHBIMU
XapaKTepUCTUKAMU MPOLIECCOB  pa3AeiCHUs; 3HAHUAMMU
KJIaCCOB OPraHMYECKHX COCIMHEHUH, 3aKOHOMEPHOCTSIMHU
U3MEHEHMS  (U3MKO-XMMHUYECKMX  XapaKTepUCTHK B
TOMOJIOTUYECKUX  pAlaX, XapaKTEepHbIMU  peaKkLHUsIMH
(YHKIIMOHATIBHBIX TPy,
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4. OBIIAA TPYAJOEMKOCTbD JUCHHUIIJINHBI
4.1. O0beM IMCUMILIHHBI B 32a4eTHBIX eJUHUIAX (Bcero) 3 3ad. ef

4.2. O0beM TUCHUNJIMHBI 10 BUIAaM y4eOHoii padoTsl (B yacax)108

KoanuectBo 4yacos (popma odyuenus
oyHasi )
Bua yueOHoii paGoTbl B 1.4. mo
Bcero no miiany ceMecTpam
5 cemecTp

1 2 3
KonTakTHas pabota oOydaroniuxcs ¢ 90 90
MPEIO0JIaBaTeIEM B COOTBETCTBHHU C Y1
AyIMTOpPHBIC 3aHATHS: 90 90
Jlexmun 36 36
JlaGopatopHble pabOThI, MTPAKTUKYMBbI 54 54
CamocTosTenpHas padoTa 18 18
dopma TeKyIero KOHTPOJIS 3HAHUHA U
KOHTPOJIS TECTHPOBAHUE TECTHPOBAHUE
CaMOCTOSITENIbHOM pabOThI: TECTUPOBAHUE, KOJUJIOKBUYM KOJUIOKBUYM
KOHTp. paboTa, KOJJIOKBUYM, pedepartu ap.(He
MEHee 2 BUJIOB)
Bupl mpoMexxyTouHOM aTTecTanuu (3K3aMeH, 3a4eT 3a4eT
3a4er)
Bcero yacos o gucCIHUAILINHE 108 108

4.3. Conepxxanue TUCUMILIMHBI (MoayJsi.) PacnipenesieHue 4acoB o TeMaM u BHAaM
yueOHoii padoThI:
dopma o0ydeHus oYHas

Buapl yueOHBIX 3aHATHH dopma
AyauTopHble [3aHATHA TEKyIIero
HasBanue pa3iesioB u TeM Bcero JIeicTﬂT?I;; Gop EHTepaKT f;i?liTKOHTp?ﬂﬂ
2 3HAHMH
HH  \TOPHBLIEUBHOI Has
adoThl (popme pabora
1 2 3 4 | 5 6 7
Pazgen 1. TeopeTnueckne OCHOBBI AaHATMTUYECKON XpoMaTorpaduu.
1.Beenenne. OCHOBHBIEIIOHATHS 4 4 - - - TECTUPOBaHUE
Y KJIaCCU(HUKAIIH. KOJIIOKBUYM
OcHosHbiexapakmepucmuxu
Xpomamoepagpuueckozo
npoyecca u napamempul
XpoMamozpamm .
2.Teopuu 2 2 - - - TecTUpOBaHUE
Xpomamoepagpuueckux KOJUIOKBUYM
npoyeccos.
3.Kauecmeennulii 7 2 - - S5  [recTHpoBaHUE
UKOMUYECTNBEHHbIL — AHAIU3 6 KOJUIOKBHYM,
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Xpomamoepaguu pelieHue

3ajay
Paznea 2. I"'azoBasi xpomaTorpagus

1. Tazo-aacopbumonnass wrazo-{ 6 6 - [TecTUpOBaHUE

KUJKOCTHASI XpoMarorpadus. KOJIJIOKBUYM

BricokoaddexrtuBHas

KaImAJUISIpHAS ra3zoBas

xpomatorpadus.

2.KauecTBeHHBII u| 23 2 18 - 3  [recTHpOBaHUE

KOJIMYIECTBCHHBIH KOJUTOKBHYM,

ra3oxXpoMarorpaduIecKuii pemeHue

aHaJu3. 3ajay

Paznea 3. ZKuakoctHas xpomartorpadus

1. AncopOunonHas " 4 4 - - - [TECTUpOBaHHUE

KUJIKOCTHO-KUIKOCTHAS KOJITIOKBUYM

xpomarorpadus

2. [TmanapHbie 17 2 12 12 3  TecTtupoBaHHE

XpomaTorpaduaecKkue METOIbI. KOJUTOKBHYM,
pelieHne
3ajgay

Pa3znea 4. MUoHooOMeHnHasi xpomaTorpadus

1. TepMuHOJIOTHS ¥ TIPUHIIHITHI 16 4 12 12 - TECTUpOBaHHUE

paszesieHus HOHOB B KOJUIOKBUYM

COpOITMOHHBIX TTPOIIECCAX.

2.MloHOOOMEHHBIE PaBHOBECHSI. 19 4 12 12 3  TecTupoBaHHUE

Xpomarorpapuieckue KOJUIOKBHYM,

napameTphbl yIep>KUBAHHUSL. peleHue

CeneKTUBHOCTD pa3/IesICHusI. 3ajgay

3. Kannuisipuerit anektpodopes 4 - - - 4 TecTupoBaHUE
KOJJIOKBUYM

4, [Tpakrrudeckas HMOHHAs 4 4 - - - |TecTUpOBaHHUE

xpomarorpadus. Henoasrxkusie u KOJUIOKBUYM

MOJBIWXKHBIE (a3l B  HOHHOM

Xpomarorpaguu.

5. JlerekTophl B HOHHOM 2 2 - - - TECTUpOBaHHUE

xpomatorpaduu KOJJIOKBUYM

Uroro 108 36 54 36 18

5. COAEPKAHUE JTUCHHUJIMHBI (MOIYJIA)

Pa3znen 1. TeopeTnueckue OCHOBBI aHAIMTHUECKON XpoMaTorpadu.

Tema 1.BBenenue. OCHOBHBICTIOHATUS U Kiaccupukanuu. OcHogHblexapakmepucmuku
Xpomamozpaguueckozo npoyecca u napamempsl XxpoMamozpamm.

CymHocTs XpoMartorpaduyeckoro MeToja aHaiau3a. McTropus ero BO3HMKHOBEHHS U
pa3BuTHs. COBpEMEHHOE COCTOSTHHME METOoJa, 00JacTh NMPUMEHEHMs, 3HaUYCHHE Cpelu ApYyrux
aHaUTHYeCKHX MeTooB. Kiaccudukanms xpomarorpa@uyeckux METOJ0B IO  PEXUMY
XpoMarorpadupoBaHus, arperaTHOMy COCTOSIHMIO (a3, MEXaHHW3MYy B3aHUMOJeWcTBUs copOaT -
COpOEHT, MPUMEHAEMOM TEXHUKE, CIIOCO0Y OTHOCUTENFHOTO NepeMeIeHus (as.

3HaueHUe pas3leleHUs] M KOHLEHTPUPOBAHUS C HECEJIEKTUBHBIM U CEJIEKTHUBHBIM
JIETeKTUPOBAaHUEM B THOPUAHBIX METOJaX aHanmM3a I YIy4IIeHUS METPOJOrMYECKHX
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XapaKTePUCTUK aHAIN3a U MH(POPMATUBHOCTHAHATIMTUIECKUX JTAHHBIX.

[Mapamerper  ynepxuBanus. Bpemss ynepxkuBanus. MeptBoe Bpems. O0beMm
yaepKUBaHMUs. AOCONIOTHBIE M HCIPaBJICHHbIC BEIWYMHBI yaepkuBaHus. Koadduiment
pactpenenenus. Koapduument emrxoctu. Koadduuument ynepxkuBanus, ero Qusmueckuii
cmbicit. OcHOBHOE ypaBHeHHE XpomartorpadupoBanus. CeneKTHBHOCTh H A(PPEKTHBHOCTH
xpomatorpaduueckoro pazgencHus. Koadpdumment pasgenenus. CremeHb pasaelieHUs
(pazperiienue).

Tema 2.Teopuu xpomamoepaghuueckux npoyeccos

[loaxonpl K OMUCaHUIO XpoMaTOrpadUyecKkoro Mporecca W MOJEIH €ro OMHCAHMSL.
Teopust paBHOBecHOI xpomatorpaduu. CBs3b CKOPOCTH NEPEMELIEHMs BEIIECTBA BIOJIb CIIOS
HETIOJIBMKHOM (pa3bl ¢ KOI(PPUIIMEHTOM pachpeneneHuss U u3oTepmon copOuuu. [Tpodub
XpoMaTorpauyeckoro n1Ka B 3aBUCUMOCTH OT BHJIa U30TEPMbI COPOIIUH.

[IpuunHbl pa3mbiBaHus xpomatorpaduueckoil 30Hbl. HepaBHOBecHas xpomaTtorpadus.
OcCHOBHbBIE TIOJIOKEHUS TEOPUM TEOPETHUECKUX TapesnoK. YHCIO TEOpPeTHUYECKUX TapelioK.
Boicota, oSkBuBajeHTHas  Teopetnueckod  Tapenke (BOTT), wu  sddexkruBHOCTH
xpomatorpaduueckoil KoJloHKU. OrpaHUYeHUs] KOHLETIIUU TEOPETUYECKUX TapeoK.

Kunernueckue teopun xpomarorpaduu. DakTopbl, BIUSIOUIME HAa Pa3MbIBAHUE 30HBI
copbara B ra3oBOM M KHMJIKOCTHOM Xpomarorpaduu (BuxpeBass auddysus, MoIeKyIspHas
muddy3us, CONPOTHUBICHUE Maccolepeaue B IMOJABIKHOM M HEMOJABWXKHOM (azax u npyrue
npuunHbl). 3aBucumoctb BOTT or ckopoctu moTtoka. YpaBHenue Ban-Jleemrepa.
Ontumanbehbie BenmurHbl BOTT u nuHEHHOW CKOPOCTH MOTOKAa B Ta30BOM XpomMarorpadum.
Cesa3p BOTT c¢ asddextuBabiM  kodDPummentom muddysun. OOmmMe peKOMEHIANUH 10
CKOPOCTH MOTOKa Ta3a-HOCHUTEs, 10 BbIOOPY HEMOABMKHON (ha3bl, MO 3aMOJHEHUIO KOJIOHOK U
MIPUTOTOBJICHUIO «TOHKUX CIIOEBY», BEIOOPY pazMepa 4acTUll CTallMOHApHOM (a3bl. JlocTonHCcTBa
KamWUIIPHBIX ~ KoJIOHOK. OcobOeHHocTH  ypaBHeHHMs  Ban-J/leemTtepa B KHAKOCTHOM
xpoMarorpadum.

[IpunnunuaneHas cxemMa xpomarorpada. BpiOop ycioBuii xpomartorpadpuueckoro
OTIpeJIeNICHUSI.

Tema 3. Kauecmeennvlil ukoiuuecmeeHHblll AHAIU3 8 XpoMamozpagpuu

[Moaxonel kK wuAGHTU(UKALMM BEIIECTB: HCHOJIb30BaHUE WHJICKCOB YIEP>KUBAHMUS,
CTaHJIAapTHOW JOOAaBKH M CBHUJAETENs, rpapUuecKuX METOJIOB, CHEKTPAIbHBIX M XUMHUYECKUX
METO/IOB.

N3mepenue BbicoT M Tuiomaneil mukoB. ['paduyeckoe, aBTomMaTHUecKoe U3MEpEHUE U
pacueT IJIOMAAM THKOB pPa3HOro BUAA. MeTOIbl KOJIMYECTBEHHOTO aHallM3a: BHYTPEHHEH
HOpMaJu3aluy, aOCOJIIOTHON TpajAyHpOBKH, BHYTPEHHEro CTaHAapTa, MeToJd 100aBOK.
JlocToMHCTBa W HEIOCTaTKHM METOJIOB, T'PAaHUIBI HUX MpUMeHeHus. cTouHuku ommoboxk,
BOCIIPOM3BOJUMOCTh  PE3Y/IbTaTOB  W3MEPEHU. AHATUTHUECKWE TPU3HAKKM  BEIIECTB U
QHATUTUYECKUE pEaKkUUHU. THUIMBl aHAJTUTHYECKUX PpEaKIUid W peareHToB. XapaKTepUCTHUKa
YyBCTBUTEIPHOCTH  AQHAUTHYECKUX peakiuil (mpenenbHoe pasz0aBieHHe, MpeelbHas
KOHIIEHTpAllMs, MHUHUMAJIbHBIA 00bEM TMpeAenbHO pPa30aBIEHHOTO PAacTBOpa, MpeAen
oOHapy)XeHHUs, TOKa3aTelb YyBCTBUTEIbHOCTH). CHOCOOBI MOBBINIEHUS YYBCTBUTEIHHOCTH U
n30UpaTeTbHOCTH METOIOB.

N3mepenue BbicOT M Tuiomaneil nmukoB. ['paduyeckoe, aBTomMaTHYeCcKoe H3MEpEHUE U
pacyeT IO MHKOB Pa3HOro BHJA. MeToabl KOJIMYECTBEHHOTO aHajiu3a: BHYTPEHHEH
HOpMaJu3aluy, aOCOJIIOTHON TpaJyHMpOBKH, BHYTPEHHEro CTaHIapTa, MeToJ] J100aBOK.
JlocTOMHCTBa W HEIOCTaTKHM METOJIOB, TPAaHUIBI UX MpUMeHeHHs. cTouHuku ommuoboxk,
BOCIIPOU3BOJIUMOCTh PE3yJIbTaTOB U3MEPEHUM.
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Paznea 2. I'a3oBast xpomaTorpadpus

Tema 1.I'a30-axcopOunonHasn " ra3o-KHAKOCTHasI xpomartorpadus.
BricokodpdexkTUBHAA KANUIAPHas ra3oBas xpomarorpadgus.

OO0miasi xapakTepucTUKa MeToja. TeopeTHueckue OCHOBBI MeTOoJa. AHAIUTUYECKUE
BO3MO’KHOCTH ra3o-anacoporuonHoi (I" AX) u razo-xuakoctHoi xpomatorpapuu (IKX).

Annapamypa 0ns eazosoi xpomamozpaguu. YCTPOWCTBa BBOJA NPOO B KOJIOHKY.
XpomaTorpaduueckue KOJOHKH. Hacamodnble KOJNOHKM © uX 3amosHeHue. [loaroroska
(KOHAULIMOHUPOBAHUE) KOJIOHOK.

Knaccugukanus netekTopoB B Ta30Boil xpomarorpaduu. TpeboBanus, mpeabsBisieMble
K JIETEKTOpaM, U UX OCHOBHBIE XapaKTEPUCTUKU (UYBCTBUTEIBHOCTb, OTHOLUIEHHE CUTHAJI/IIYM,
WHEPLMOHHOCTb, JIMHEHHBIH nuana3zoH). [IpuHuunsl paboThl U aHATMTUYECKHUE BO3MOXHOCTU
Ba)KHEHUILNX JAETEKTOPOB.

I"a3oBbie xpomaTorpads! (1abopaTopHbIe, TPOMBILIIEHHBIE, 1[EJIEBBIE U YHUBEPCATILHBIE).
OCHOBHBIE XapaKTEPUCTUKHU HEKOTOPBIX 3apYOEIKHBIX U OTEYECTBEHHBIX XpOMaTorpagos.

Cucrembl aBTOMaTH3anuu aHanuza. [lpumenenne MukpoOBM U KOMIBIOTEPOB ISt
ynpaieHus: pabotoit xpomarorpada u 00padoTku xpomaTorpadguueckoil HHPopMaIu.

T'azo-aocopoyuonnas (eazo-meepooghaszuasn) xpomamoepagusa (I'AX). Tlopucteie wu
HENopucThie aAcopOeHThl (MUHEpalbHble U TonuMepHble) it ['AX: yrnepoaHsie aacopOeHTHI,
ancopOeHThl Ha OCHOBE KpEMHE3eMa, MOJIEKYJSIpHbIE CHTa, MOPHUCTHIE MOJUMEPHl U HX
xpomatorpauueckue  cBoictBa. TpeboBanus Kk  aacopbeHtaM.  MoaudunupoBanue
MOBEPXHOCTHU aficopOeHToB. [Ipumepbl npuMeHeHus: MeTo1a.

T'azo-srcuokocmuasn xpomamoepagusa (I7KX). Mexanusm pasneneHus Beniects B KX,
TpeGoBanusi K HEMOABWKHON >kuakoid ¢asze. Krmaccubpukanmss HemoABMXKHBIX (a3 1o
MoJIsIpHOCTU. BnusHue mpupoAbl U KOJMYEeCTBa HEMOJBMKHOW >KUIAKOM Ha 3(P(GEeKTUBHOCTH
paznenenus. MeTonpl HAHECEHUS HEMOJABMKHOM JKUIKOCTHM HAa TBEpPAbIH HOCHUTEb.
MakcumanpHasi pabodas Temrmeparypa HemoABWXHOM >kumakod ¢aszpl. Hocurenmun B KX u
TpeboBanus K HHUM. OCHOBHBIE THUIBI TBEpIAbIX HocuTelned. MoauduuupoBaHue TBEPIbIX
HOCHUTETEH.

[Tpumepsr npumenenus: 1KX st ananuza ciioxkHbix cMmeced. [I[puMeHeHue B aHainse
00BEKTOB OKpY>KaIoLIeH cpebl.

Buvicoxoaghghexmuenas KanuuiapHas — 2azo08as  xpomamozpagus. OcHoBHbIE
3aKOHOMEPHOCTH Pa3MbITHSI XpoMarorpaduyeckux 30H B KalWUIIPHOW XpomaTorpaduu.
[lepcrieKTUBBI UCIIOJIB30BAHUS KATUJUIAPHBIX KOJIOHOK.

Tema 2. KauecTBeHHBIH ¥ KOJIMYECTBEHHBbIN ra3oxpoMaTorpadgpuuecKuii aHaIu3

Hcnonb3oBaHnue aOCOMIOTHBIX, OTHOCUTEIBHBIX M JIOTAPU(PUMHUYECKUX HHACKCOB
ynepxxkuanus. Mupekcel ynepkuBanus KoBaua. MCTOYHMKM MOTpemIHOCTEH MpU  HX
UCIO0JIb30BaHUU. | paduueckre MeTo 1l UACHTH(PUKAIUH.

Metonuka KoaMuecTBEHHOW Ta3oBoi xpomarorpaduu. Cranmaptel. OcoOEHHOCTH
MpoOOMOArOTOBKM B Ta30BOM xpomaTorpaduu (Mpu aHamu3ze HpuMeced B BO3AyXe, BOJE).
[TapodasHblii aHAIN3 IPU ONIPEIECTICHUH JETYIHUX IpUMecei B BOJIE.

Pazgen 3. ’KnakoctHas xpomarorpapus

Tema 1. AxcopOunoHHasi ¥ KHUAKOCTHO-KUAKOCTHAsI XxpomaTorpadus.

Memoowt u annapamypuvie 0cOOeHHOCIU HCUOKOCHHOU XPOMAMo2paguu.

Kpyr ompenensembix BemecTB. Kiaccmueckuit BapuaHT (HHM3KOTO —[JaBICHHS) U
BBICOKOA(QEeKTUBHAS KUAKOCTHAsE XpoMaTtorpadus (BDIKX). AnanuTndeckue XapaKTepUCTHKH
BOXX. Anmaparypa i )KUAKOCTHOH Xpomarorpaduu. [IpuHIHMnranpHas cxema )KHIKOCTHOTO
xpomarorpada. Cucrembpl BBOJa JNIOEHTa W aHanu3upyemod npoObl. [loaroroska
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pactBopuTteneld. TpeboBanus Kk unctoTe pactBopureneii. [loaroroka mpoosl. Hacockl, KOJTOHKH.
Jlerexktopel U uX BbIOOp. OCOOEHHOCTH HAEHTU(UKAIMK KOMIOHEHTOB CIIOXKHOW CMECH B
BDXX. OreuecTBeHHBIC U 3apYyOCKHBIC KUIKOCTHBIE XpOMaTOrpadBml.

AncopOnmoHHas (>KUKOCTHO-TBEpIOha3HasT) xpomaTtorpadusi. OcHoBHBIE
MPEJCTAaBICHUS O MEXaHW3ME MOJIEKYJSPHOM >KUAKOCTHON aJcopOLMOHHON Xpomarorpaduu
(OKAX). Ponp xuMuM TIOBEPXHOCTH aICcOpOEHTa W MPHPOJBI MOIBMKHOHN (a3el. CopOeHTh U
TpeOoBanus K HUM. CHIIMKareiab, OKCHJ aJIOMHHUS M Jpyrue copOeHThl. MoauduiupoBaHue
cunukareneir. HopmanbHo-dazoBas (HOX) m obpamenno-gazosas (ODPX) xpomaTorpadus.
Ob6nactu npumeHeHuss. MoauduuupoBaHHbBIE aICOPOCHTHI ¢ TPUBHUTHIMU (hazamu. TpedoBaHuUs K
MOJABIKHBIM (a3am - 3iroeHTaM. BinsHue mpupojpl UM cocTaBa d3JIIOEHTa Ha pasJielIeHHUE.
Ananutnyeckue Bo3MokHOCTH Mertona BOXKX mpu aHanmmsze CloXKHBIX cMeceil opraHm4ecKux
BEIIECTB.

H®X na cunukarene. Tunbel B3auMoJeicTBus copOeHT-copOar. BnusiHue Boabl H
CTPYKTYpBI copOaTOB Ha mapaMmeTpsl ynep:xkupanus. [Ipumenenne HOX.

O®X Ha MOAMPHUIMPOBAHHBIX CUJUKarensx. MexaHM3M yaepKuBaHus. BiusHue
CTPYKTYpBI cCOpOATOB Ha yAepKUBaHUE. AHAIUTHYECKHE BO3MOKHOCTH MeTosia ODX B aHanuze
CIIOXHBIX CMECeH OpraHUYECKUX BELIECTB.

HopmaneHo-(a3zoBast u oOpamieHHo-¢pazoBass noH-iapHas xpomarorpadus. CylmHOCTb
MeTona. MexaHusmbl ynepkuBaHus. Beibop ycinoBuil onpenenenus. I[IpumeHeHnue B aHanmse
OpraHMYECKUX U HEOPTraHMYECKUX COEIUHEHUH.

OKcknro3uoHnas — xpomamoepagus  (cenv-xpomamoepagus).  CymiHOCTH  METOJA.
Iappoduneabie u rugpodoOHbIe Tenmn. OCOOEHHOCTH MEXaHW3Ma YACPKHUBAHHUS MOJICKYIL.
OO6racTu MpUMEHEHHUS TeTb-XpoMaTorpadum.

Kuoxocmuo-scuokocmuas (pacnpeoerumenvhas) xpomamozpaghusi.

OcHOBBI, BapHaHThl U BO3MOXKHOCTH MeTona. KoaddumuenT pacnpenencHus, GpaxTopsl,
BIMSIOIIME Ha ero BelnuuuHy. Hocurenu, HemoABMKHbIE M HOJBWKHBIE (ha3bl, TpeOOBaHUS K
HuM. llpumeHeHue pacnpenenuTenbHOM XpoMmartorpaguu A aHAIW3a HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB.

Tema 2. [lnanapablie xpoMaTorpadguyeckue MeToIbl

TonkocioiiHass 1 OymakHas xpomarorpadus. OCHOBHBIE 3aKOHOMEPHOCTH B TIPOIIECCE
pas3zescHUs BEIICCTB B IUIAHAPHBIX METOJAX JKUAKOCTHOW Xpomatorpaduu. OTHOCHUTEIbHAS
CKOPOCTh JIBIDKEHHS Xpomatorpadudeckoil 30Hbl Rf kak xapakrepucTika yAepKHBaHUS U €€
CBsI3b ¢ Koadunuentom pacnpenenenus. Crnoco6st onpenenenus Rf. Ouenka sdexruBHOCTH.

Hocurenu, copOCHTBI U pacTBOpPHUTEIH B OyMaKHOW M TOHKOCIIOWHO#M Xpomarorpaduu
(TCX). CnocoObl mosydyeHUsT XpOMaTrorpamMM (BOCXOJSIIasl, HUCXOZsIas, OTHOMEpHasd,
JIBYMEpHasi, pamuaibHas xpomarorpadus). HaneceHue mpoObl, MPOSIBICHUE XPOMATOIPaMM.
[TpuGopsl i TuTaHapHOi xpomarorpaduu. KomudecTBeHHBbIH aHaim3. HHCTpyMeHTanbHOE
nerektupoBanue. IlpencraBiaenuss o BbicokodpdexktuBHOH TCX u anexkrpodopeTndeckon
OymaxkHo xpomarorpaduu. ObmacTi NpUMEHEHHE METOJIOB B aHATUTHYECKOW XUMUH.

Paznen 4. MonooOMenHast xpomarorpagus

Tema 1. TepmMuHOIOrHSI 1 NPHHIMUIIBI Pa3/ieJICHUs] HOHOB B COPOLIMOHHBIX
npoueccax.

Knaccupukanuss wnonuroB. Heopranmueckue © OpraHM4ecKHe HMOHOOOMEHHHKH.
XenarooOpa3zyroume copoeHThl. PU3MKO-XUMUYECKHE CBOICTBA MOHOOOMEHHUKOB: OOMEHHas
€MKOCTh, Ha0yxaHWe, XHMMHYEcKas, TepMHUUecKass M  paJualdoHHas  yCTOMYUBOCTb.
XapakTepuCTUKH HMOHHUTOB, HCIOJIb3YeMbIX B KJIACCUYECKOM KOJOHOYHONH HMOHOOOMEHHOM
xpomarorpaduu u B HOHHOM XpomaTorpaduu. CHHTE3 HOHOOOMEHHUKOB ISl pPa3/IeNeHus Mo
nasneHreM. BeiObop coctaBa BogHOTO 3moeHTa. Vcnoabp30BaHne HOHOOOMEHHBIX pa3JIeNIeHU.
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MeTobl MOH-TIAPHOH, aACOPOLMOHHO-KOMIUIEKCOOOPa30BaTEIbHOM, JTUTaHI000MEHHOM
1 0caIouHOH Xpomarorpadpuu. OOmIue npecTaBlieHus 0 MEXaHU3MaX yIepKUBAaHUS, COPOCHTAX
U DIIIOEHTAaX, AHAIMTUYECKUX BO3MOXKHOCTAX. OcaguTenu, CrnocoObl TMONYYEHHS M THIIBI
0CaJIOYHBIX XpOMATOIPaMM.

Honnas xpomamoepagus. CymHOCTh METOJa HIOHHOHM Xpomarorpaduu. XapaKTepUCTHKH
COpOEHTOB-MOHUTOB, TPeOOBaHMS K HUM. CBSI3b BPEMEHH y/EpKUBaHUS HOHA ¢ K03 dunmenrom
CEJICKTUBHOCTH, OOMEHHOM €MKOCThbIO, 00BEMOM COpOEHTa, KOHIeHTpaiuen amoeHTa. CocTtaB
M0eHTOB. Bimsaue pH, HOHHON CHiIbl, KOHLIIEHTpAMX Ha IapaMeTpPhl Pa3acIICHHUS.

Annaparypa B HOHHON Xxpomartorpaguu. OIJHOKOJIOHOYHBIM U JIBYXKOJOHOYHBIN
BAapUaHTHI. YCJIOBUS pa3/ielieHUs] M OMPEEICHUs] KaTHOHOB M aHUOHOB. O0JIACTH MPUMEHEHHS
noHHOUM xpomartorpaduu. [IpuMepbl NMpuMEHEHHS TMPU aHAIM3E CMECEl HEOPTaHWMYECKUX U
OpPraHMYECKHUX AaHHOHOB U KAaTHOHOB.

Tema 2. HoHooOMeHHBbIe paBHOBecusi. XpomaTorpaduueckue mnapaMeTpsbl
yaepxxuBanus. CeJleKTUBHOCTH pa3/iesieHus.

OcHoBHbIE TIpeACTaBICHUS 0 MEXaHU3Me MOHHOTO oOMeHa. MloHooOMeHHOe paBHOBeECHE.
KoncranTa paBHOBecHs, KOODPHUITUEHT CEIEKTUBHOCTH, KOADGUIIMEHT pacrpeaeneHus, Gpaktop
paznenenus. CeneKTUBHOCTh HIOHHOTO 0OMeHa. KuHeTrka HOHHOTro oOMeHa.

Tema 3. Kamwmspaerit anextpodopes

Hecopoumnonnsiexpomarorpaduaeckue wmeToabl. (OCHOBHBIC TPHHIIMIBI BapUAHTOB
AIIEKTPOCETAPAIIMOHHBIX METOJOB (KamWIUISPHBIM 30HHBIA 3JeKTpodope3, KamMUIspHBIT
n3otaxodopes, KAMWUBIPHBIA Tellb-3JIeKTpodope3, KamWUIBIPHOE H303JEKTPOGOKYyCHPOBAHHE,
MULEUIAPHAs dIEKTPOKUHETHUECKasi XxpoMaTorpadus U KanujuisipHas 3JIeKTpoXpoMarorpadusi).
DUBNKO XUMUYECKHE OCHOBBI METOZOB. OJJeKkTpoocMoTHdeckuii moTok (DOII). daxrtopsl,
BIIMSIOIINE Ha HampaBiieHne u ckopocth DOII. DnexkrpodopeTnueckas MOABUKHOCTH HOHOB U
BIusmomMe Ha Hee (dakTtopel. Amnmaparypa. Jlerektopel. OOmacTé  TpUMEHEHUS
3JIeKTpocenapamoHHbIX MeToA0B. CpaBHeHue nx ¢ BOXKX.

Tema 4. [IpakTuuyeckasi HoHHasi XxpomaTorpadusi. HemoaBu:knble 1 noaBmkHbIE (pa3bl B
HOHHOM XpoMaTorpagpumu.

OOmiast cxema JKUAKOCTHOTO Xpomarorpada © Ha3HAYCHHE OT/ACIBHBIX OJOKOB.
HenonswxkHueie ¢a3bl (copObeHTh) B HOHHOW Xpomarorpadum. TpeGoBaHuss K copOeHTaM.
AHHMOHO- W KaTHOHO- oOMeHHHKH. [lonBuxkHbIE (a3bl (MHOCHTHI). AHHOHHAS M KaTHOHHAs
xpomatorpadus. CrmocoObl KoMIeHcanuu (GOHOBOro curHana. KoyioHOYHAsh KOMIEHCAIIMSL.
MemOpaHHasi KOMITCHCAIIHS.

Tema 5. [leTeKTOpHI B HOHHOM XpoMaTorpadguu

JlerekTopsl B HOHHOM xpomaTtorpaduu. TpeboBanus k 1eTeKTopaM. DIEKTPOXUMUUYECKUE
neTekTopbl.  CHIEKTPOCKONMMYECKHE  JIETEKTOphl.  3aJaud, pellaeMble TMpPU  COUYETAHUHU
XpoMaTorpapuueckoro pasJieleHuss € METOJaMH CIEKTPOCKOIMUYECKOTO OMpEeNeIeHus U
UIeHTU(QHUKAIIMN BEIIECTB B pexkuMe “‘on-line”. CucTeMbl, UCTIONB3YIOMKECS B aHATUTUYECKON
MIpaKTHKE U pa3padaTbiBaeMble, UX JOCTOMHCTBA U HEOCTATKHU.

2. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATUM
JlaHHBbIi BUJ pabOThI HE IPEAYCMOTpPEH y4eOHOH porpaMMoil.

3.JIABOPATOPHBIE PABOTHBI, IPAKTUKYMbI

Pa3pea 2. I'a3oBas xpomaTtorpadus
Tema 2. KauecTBeHHBII M KOJHYeCTBEHHbII ra3oxpoMarorpapuyeckuii aHaam3
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JladbopaTtopnas paGora Ne 1. OmpeaeneHne KadeCTBEHHOI0 COCTaBa CMeCHM Ha
OCHOBEXapPAKTEPHUCTUK yAeP:KMBAHUS
Hean padoThI:
1. CdopmupoBarh MpeACTaBICHUE O TEOPETHUSCKUX OCHOBAX XPOMATOrpaUUECKUX METOJIOB
aHaJIn3a.
NnertudunmpoBaTh KOMIIOHEHTH XpoMaTorpadupyeMoi cMect 1o 00beMaM yIepKUBAHUS
3. Jlnsg maeHTH(UIMPOBAHHBIX KOMIIOHCHTOB PACCUHUTATh Y/ICIBHBIE YICPKUBAEMbIC 00bEMBI.
MeToauyeckne peKoMeH AU

N

lazoBas xpomarorpadus T™O3BOJSET MPOBOJAUTh HWHIWUBUIYAIBbHYIO U TPYIIIOBYIO
UJIEeHTU(DUKAIIMIO BeHIeCTB (T.e. OTHECEHHWE UX K OMNPEACIICHHOW TpyIe COECIUHEHUN).
NunuBuayanbHyo XxpoMaTorpadguueckyro HACHTH(HUKAIMIO TPOBOAAT C TIOMOIIBIO CIICTYIOIIETO
MpueMa: CPpaBHUBAIOT XaPAKTEPUCTUKH YyJEPKUBAHUS KOMIIOHEHTOB aHAJIU3MPYEMOUW CMECH ¢
XapaKTEePUCTHUKAMU yJEPKUBAHUS CTaHIApTOB, KOMIIOHEHTOB CTaHIAPTHBIX CMECed WM C
TaOJTMYHBIMU JTAHHBIMU.

JKCNEePUMEHTAJIbHASA YaCTh:

[TonyuuTs OT nmpenoaaBaTenss KOHTPOJIBHYIO CMECH.

Bri6path ycinoBus xpoMarorpadupoBaHusi UCXOAS U3 IPUPOAbI aHATM3UPYEMOI CMECH.

Ha razoBom xpomatorpade cHATh XpoMaTorpaMmy HOJy4E€HHOW KOHTPOIBHON CMECH.

Ha monydyeHHBIX XpomMaTOrpaMMax M3MEpPUTh PACCTOSHUS YACPKUBAHUS MUKOB OTAEIBHBIX
KOMIIOHEHTOB CMECH U WHJIMBUIYAJIbHBIX BEIIECTB.

5. Paccumtath uX 00beMbI yhepkuBaHusa. CpaBHuBas V, KOMIIOHEHTOB cMecH ¢ Vg

el N =

WHIUBUAYaJIbHBIX BEIECTB, HACHTU(UIIMPOBATH MMKH KOHTPOJIBLHOM CMECH.
Jlia uaeHTuGUKAIM KOMIIOHEHTOB CMECH PacCUUTaTh yJeNbHbIE yIepKUBAaeMble 00bEMBI.
7. Pe3ynbTathl pacuera CBECTH B TaOJHILY.

KoHTpoJibHbIE BOIPOCHI:

o

1. Onpenenenue xpomarorpaduu. OCHOBHbBIE TIOHSATHSI.

2. Xpomarorpadusi Kak THOPUAHBIN aHATUTHYECKUNW MeETON. 3ajayu, peliaeMble ¢
HCII0JIb30BaHUEM THOPHUIHBIX MeTOI0B. Posib XxpomaTorpaduu B COBpeMEHHOM aHAJU3E.

3. Knaccudukanus xpomarorpadguueckux METOA0B MO Pa3HbIM MPU3HAKAM.

4. Taszoas xpomarorpadus. Kimaccudukamnus meronoB razoBoil xpomarorpaduu. Hocurenn,
MOJIBWKHBIC U HETIOABIKHBIC (a3bl, TpeOoBaHus K HUM. [IpuMeHeHne MeToa.

5. JIeTeKTOpBI B KUIKOCTHO-a1cOPOLIMOHHON XpoMaTorpaduu. Crucrema BBoJia MpoObI B
KOJIOHKY. [I[puMeHeHne MeTo/1a )KUIKOCTHO-aCOPOIIMOHHON XpoMaToTrpaguH.

6. JKumkoctHo-x)uAKOCTHas (pacmpenenuTenbHas) xpomaTtorpadus. OCHOBBI, BapUAHTHI U
BO3MOXKHOCTH Merona. Koaddunument pacnpenenenus. Hocutenu, TNOABHKHBIE U
HETOJIBIKHBIC (ha3bl, TpeOOBaHUs K HUM. [IpuMeHeHe MeToa.

7. OcHOBHBIE MapaMeTpbl XpoMaTtorpamMmbl. [lapamerpsl ynep:KMBaHUS, UCIOIb30BAHUE HX B
XpomaTorpaduueckom aHamuse.

8. KauectBeHnHblii xpomartorpaduueckuid ananus. [logxonq k uAeHTHUPUKAIMM BEUIECTB -
WCIOJIb30BaHNE MHEKCOB YAEpKaHUs, CTAaHAAPTHOW HOOABKU M CBHUJETEN, TpaduuecKux
METO/IOB, CIIEKTPAJIbHBIX U XUMHUECKUX METOJIOB.

9. Meroapl KOJMYECTBEHHOTO aHalW3a — BHYTPEHHEH HOpMalu3anuu, abCOoNMIOTHOU
IpaayupoOBKH, BHYTPEHHETO CTaHapTa, METO JOOABOK.

10. Yto Takoe: a) oOmiee Bpems yAepKUBaHUsS; 0) MpHUBEACHHOE (MCIPABICHHOE) BpPEMS
yIepKUBaHU; B) OOIIMI yIepKUBaeMbIii 00BEM; T') MPHUBEACHHBIN (MCIIPABICHHBIN)
yIepKUBaeMbIi 00beM?

11. B d4em CymiHOCTh Ka4eCTBEHHOTO XpoMaTorpaduueckoro aHajau3a [0 BeJIHYMHE
yIepKUBAEMOro oobema?
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12. Tlouemy mpeANOYUTAIOT UCIOJIB30BATh UCIIPABICHHBIN YAEPKUBAEMBbI 00beM, a HE 00BEM
yIep>KUBaHUs?

13. Kakue xpomarorpaduueckue MapaMeTpbl MOXHO HCIOJNb30BaTh IS HISHTH(PUKALUN
KOMIIOHEHTOB cMecu?

14. Tlouemy wuACHTU(UKAIMIO KOMIIOHEHTOB HE PEKOMEHIYETCS BECTH MO aOCOJIIOTHBIM
BpeMEHaM yAepKUBaHUs?

15. Kakme  pgpyrue  cnocoObl  HWIACHTH(QUKAIMUM  KOMIIOHEHTOB  IPUMEHSIOT B
xpomarorpaduyeckoM aHamusze?

16. MoxHO IM chenath BBIBOA O TPHUPOJE BEHIECTB HA OCHOBAHWU XPOMATOTpaUUIecKUx
TAHHBIX?

17. Kax 3aBucut Bpems (00beM) yAepKMBaHHUS OT PaCTBOPUMOCTH COEAMHEHUS B MOJBHKHOM
haze?

18. Yro Takoe OTHOCHUTENBHBIN yJep)KHUBAEMbI1 00BEM U OTHOCUTEIILHOE BPEeMs YIACP)KUBAHNUS?

JladbopaTtopnas pabdora Ne 2. OmnpeneneHne KOJUYECTBEHHOI0 COCTaBa
MHOT'OKOMIIOHEHTHOI cMecH
eab padoThbI:

Onpenenutp CcojAep)KaHUE OTIENbHBIX KOMIIOHEHTOB KOHTPOJBHOM CMECH METO/I0M
BHYTpEHHEl HOopMaiu3auuu 0e3 ydyera KaJuOpOBOYHBIX KOA(PPHUIMEHTOB (METOAOM MpPOCTOM
HOPMHUPOBKH).

MeTtoanyeckne peKoMeHIaluu

s ompeneneHUs KOJMYECTBEHHOTO COCTaBa AaHAIU3UPYEMOl CMECH HCIOJIb3YIOT
3aBUCHUMOCTh MEXAYy COJIep’)KaHHEeM JaHHOTO KOMIIOHEHTa B CMECH M pa3MepaMu
COOTBETCTBYIOIIETO €My MHKa Ha Xpomarorpamme. Yaie BcCero KOJMYECTBEHHYIO OLEHKY
XpoMaTorpaMM MPOU3BOJAAT IO IUIOUIAAN MUKOB S. YIPOUIEHHBIH METOJI U3MEPEHUs IJIoUIaan
MMKa COCTOMT B YMHOXXCHHMM BBICOTHI MHKa HAa €ro MIMPHHY, U3MEPEHHYI0 Ha PACCTOSIHUU,
PaBHOM I0JIOBUHE BBICOTHI.

MeTto npocToif HOPMUPOBKHU OCHOBAH Ha MPEAINOJIOKEHUH, YTO BELIECTBA, HE3aBUCHUMO
OT MX CTPOEHUS, B3AThI€ B OJJMHAKOBOM KOJIMYECTBE, JAIOT OJIHY U Ty )K€ IUIOWIA]b MHKA. JTO
MPHUOIMKEHO BBITIOJIHACTCS, €CIIM BELIECTBA XMMHUECKU CXOJHBI, a B KQUeCTBE ra3a — HOCUTEIs
MIPUMEHSIETCS Ta3, TEIJIONPOBOJHOCTh KOTOPOTO MPUOIU3UTENBHO Ha MOPAIOK OTIMYAETCS OT
TEIJIONPOBOJHOCTH aHAIM3UPYEMbIX BEHIECTB (IETEKTOp — Karapomerp). Takumu OOBIYHO
SIBJISFOTCSI BOJIOPOJT U TEJIHIA.

Merton HpOCTOﬁ HOPMHPOBKM HC HA€T TOYHBLIX PE3YJIbTATOB B CJIydac pa3quH017I
YYBCTBUTCIIBHOCTU ACTCKTOPA IO OTHOIICHUIO K pa3ACIIICMbIM KOMIIOHCHTAM CMCCH.

JKCNePUMEHTATbHAS YaCTh:

1. Tlomyuuts y mpenopaaBateliss KOHTPOJIbHYIO CMECh.
2. Ha razoBom xpomatorpage cHATh 2—3 BOCHPOM3BOJUMBIX XPOMATOI'pPaMMbl KOHTPOJILHOM
CMECH.
3. PaccunTtath mniOmAgM TMHUKOB OTAEIBHBIX KOMIIOHEHTOB M ONPEAEIUTh COJep:KaHue
KOMIIOHEHTOB B CMECH.
4. Pe3ynbTaThl 0POPMUTH B BUJIE TAOIHULIBL.
KoHTpoJsbHbIE BONIPOCHI:
1. Amnanu3 u pacuer xpomartorpamm. MzamepeHue BBICOT U TUIOIIAJICH MTHUKOB.
2. B yem CyWHOCTb OCHOBHbIX METOA0B KONNYECTBEHHOW XpomMaTorpapun: a) HOPMUPOBKK C
nonpaBoYHbIMK  Ko3dpdPuumMeHTamu; 6) abCcoNTHOM KanMOPOBKW; B) BHYTPEHHErO
CTaHpapTa?
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3. VYKaxuTe BO3MOXHOCTM W OrpaHMYEHMA Pas3/IMUYHbIX KOJIMYECTBEHHbLIX METOA0B
XpomaTorpadmyeckoro aHanamsa.

4. Kak MOXXHO M3MepUTb NaoWadb NMKa Ha xpomatorpamme? Kako 3aBMCMMOCTbIO CBA3aHa
naowaab NMKa c KOHUEHTpaLumen BelecTsa’?

5. MNoyemy cnocob abcontOTHOM KalMOPOBKM CPABHUTE/IbHO pPEeAKo MPUMEHAIT B
Xpomatorpadmryeckmx nabopatopumax?

6. Kak noBbICMTb TOYHOCTb ONpeaeieHNss KOMNOHEHTA N0 MeToAy HOPMUPOBKU?

7. KaKkue napameTtpbl XpomaTorpaduyeckoro nmKa WCNOAb3YIOT ANA  KOJIMYECTBEHHOIO
aHanmsa?

8. B KaKux C/y4yasix B KOJIMYECTBEHHOM XpomMaTorpaduyeckom aHannse M3MepsIoT BbICOTY
NuMKa? naowaab NnnKa?

JladopaTopHnas pa6ora Ne 3. Onpejaesienne KpuTepueB pas3jieieHus
ean padoTbi:
1. Onpepgenutb CTENEHb pasaeneHmna 2-x KOMMNOHEHTOB U CENIEKTUBHOCTb KUAKOM Pasbl Ha 2-X
KOJIOHKaX.
2. Onpepenuntb 3GPEKTUBHOCTb XPOMATOrpadUUEeCcKMX KONOHOK (4MCNO TeopeTUHecKux
Tapenok v BITT) ¢ pasanyHbIMmn RKngrumm hasamum.
3. Onpepenutb KpUTEpUM pasfefieHnsa U CPaBHUTb fABe XpomaTorpapuyeckme KOJIOHKU Mo
3pEKTUBHOCTU N CENEKTUBHOCTH.
MeTtoanyeckne peKoOMeHIaluu
Jis ouneHku Xpomarorpaduueckoro pasiesieHuss KOMIIOHEHTOB TOJIBb3YIOTCS Tpems
IpyINIaMu KpUTEPHEB.
1. IlepBas rpyrmnma KpUTEPUEB 3aBUCUT OT MPHUPOJBI copOeHTa U copbarta (pas3aensieMbIx
KOMIIOHEHTOB), OT TEMIIEpaTyphl M XapaKTepU3yeT KauecTBO pa3fesieHus B 3aBUCHUMOCTH OT
paznuuus abcopOUpPyeMOCTH WM PacTBOPUMOCTU paszzensieMbix BemecTB. K kputepusam sToi

IPYIIIBI OTHOCATCS CTENEHb PA3JIEICHUS (X, 1 KDUTEPHH CEIEKTUBHOCTH sKUIKON (asbl K.

Ecmu az1 = 1, To BelecTBa He pa3aeisIFOTCS.

Hus Hepaznmensembix BemiectB Kc= 0, mpu mosHoM pasneneHun 3HadeHue Kc— 1.
CeJIeKTUBHOCTD XKHUJKOH (pa3bl HE 3aBHCUT OT Pa3MEpOB KOJIOHKH, MPHPOJIBI T'a3a-HOCUTEIS, OT
KOJIMYECTBA BBEJCHHOU B KOJIOHKY TPOOBI.

2. Bropas rpynma KpuTepueB OOyCIOBIE€HA KHHETHUYECKMMH U JTUDPY3HOHHBIMH
(dakTOopamu, KOTOPbIC BBI3BIBAIOT pa3MbIBaHUE XpoMaTorpaduueckux nojoc. K atum dakropam
OTHOCSITCS: pa3Mepbl KOJOHKH, NPUPOJa Tra3a-HOCUTENS, CKOPOCTh IIOTOKA, TeMIieparypa
KOJIOHKH, KOJIMYECTBO BBOJAUMON B KOJIOHKY mpoObl u JAp. COBOKYIHOCTh IapaMeTpoB
XpOMaTorpauyeckoro OmbiTa, BXOJSIIAX BO BTOPYIO TPYIIY, OT KOTOPBIX TaK K€, KaK OT
CCJICKTUBHOCTH, 3aBUCHT KAueCTBO pa3ZCiCHHs, MOXXHO Ha3BaTh OOIIUM TEPMUHOM —
3¢ HEKTUBHOCTS.

JKCNEePUMEHTAIbHAS YaCTh:

1. TomyuuTh OT mpenoaaBaTenss KOHTPOJIBHYIO CMECH.

2. BeiOpaTth ycrnoBus xpomaTorpadupoBaHHs B 3aBHCHUMOCTH OT MPHUPOJABI aHATU3UPYEMOM
CMECH.

3. Ha razoBom xpomarorpade B HASHTUYHBIX YCIOBUSX, HO C Pa3HBIMU XpOMaTOrpaduuecKUMHU
KOJIOHKaMH MOOYEPETHO CHATh XPOMATOTPaMMBbI MIOJTYY€HHON KOHTPOJIBHOM CMeCH.

4. Ha momy4eHHBIX XpoMaTorpamMmax HU3MEpPHUTh PAcCTOSHUS YACPKUBAHUS MHKOB OTACIBHBIX

KOMITOHEHTOB CMECH M WHIUBUIYAIbHBIX BEIIECTB.

Paccuntath ux 00beMbI yaepKUBaHUS (BPEMEHA yICPKUBAHNUSA).

6. Paccunrarths umcno TeopeTHUecKUX Tapelok N, BBICOTy, 3KBHUBAJCHTHYIO TEOPETHUECKOMH
Tapenke H, kputepuu pasnenenus oz1 1 Kcu o1ieHuTh 3(h(heKTUBHOCTH KOJIOHOK.

o
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7. Pe3ynbTarel 0pOPMHUTH B BUIE TAOIHIIBL.
KoHnTpoJsbHbIE BONIPOCHI:

1. Xpomatorpaduueckue mnapameTpsl (KOIPPHUIHMEHT pa3aeicHus, KOXPPHIUEHT EMKOCTH,
¢dazoBoe cooTHomeHHE, KOIDDUIIMEHT ynepKUBaHHSA), UX COOTHOLICHWE M 3HAYCHUE IS
BbIOOpa ycroBuil. OCHOBHOE ypaBHEHHE XPOMATOTPAMMBI.

Koadduuument émroctu komonku. Koadduuument pasnenenus xpomatorpadhuaeckux MUKOB.

@pPOHTAIBHBIN METOJT Pa3JIEICHUS BELIECTB.

[IposiBUTENBHBIN (37IF0OEHTHBIN) METOJT pa3AeieHuUs BEIIECTB.

Uro siBiisieTcst HanboJiee BaXHOM MPUUMHON pa3MbIBaHUs XpoMaTorpaduueckoro muka?

Kakas u3 Teopuii xpomarorpaduu 1aeT OCHOBY Ul ONTHMH3ALUU XPOMATOrpaUIecKOTO

nporiecca?

7. Hapucyiite 3aBucumocts BOTT 0T ckopocTu moTOKa MNOABWKHOM (ha3bl B Ta30BOM
xpomatorpadun?

8. Teopun xpomarorpaduueckux MporeccoB. Teopusi paBHOBeCHOH xpomatorpadun. CBs3b
CKOPOCTH TEepeMEIIeHHs] BeIllecTBAa BJIOJb CJIOS HEMOJBIXKHOW (a3sl ¢ H30TEpMOI
azcopOoIum.

9. HepaBHoBecHas xpomarorpadusi. OCHOBHBIE TOJO0KEHUS TEOPHH TEOPETHUECKUX TapeioK.
JIOCTOMHCTBA M OTrpAaHMYEHUS TEOPHUM TEOPETHYECKMX Tapenok MapruHa m CuHka.
Xapakrepuctuka 3pheKTUBHOCTH KOJIOHKH.

10. Kunermueckast Teopusi xpomarorpaduu. DakTopsl, BIUSIONIMNE HAa pPa3MBIBAHHE 30HBI
copbarta B Ta30BOM M KHUIAKOCTHOW xpomarorpaduu (BuxpeBas muddy3usi, MOJEKYJIsIpHAs
muddy3us, COmpoTUBIEHUE MaccoTiepeiade B MOABMXKHON U HETTOABMKHOM (pazax u zip.).

11. Kakue oCHOBHBIC BEJIMYMHBI BXOAT B ypaBHeHHE Ban-/leemTepa?

12. Kakue 49ucIOBBIE 3HAYCHHS MOXET MNpuHUMaTh BenuwuumHa H? Kakoe Tteopernyecku
MHHHUMAaJbHOE 3Ha4YCHHE?

13. Kakue xpomarorpadpuyeckue ycaoBUS HAJI0 MEHSTh, YTOObI YMEHBIIIUTh BKJIA] B BEIIMUHUHY
H B ypaBuenuu Ban-Jleemrepa?

14. Tloyemy B XpomaTorpaHuuecKkyl0 KOJIOHKY BBOJSIT OOBIYHO Majble KOJMYECTBa
ONpEACIISIEMbIX COCAMHEHUA?

15. Kakue BeMMYMHBI XapakTepu3yoT 3HEeKTUBHOCTh XpomaTorpadudyeckoi kooHku? Kak ee
MOBBICUTB?

16. Kak BiausieT CKOpocTh MoToKa Ha A3G(HEKTHBHOCTH XpoMaTorpaduuecKoi KOJOHKN?

17. CenekTUBHOCTH XpoMaTorpaduuecKoi KOJOHKH.

ok own

Pasznea 3. ’KuakoctHasi xpomarorpadus
Tema 2. [lnanapupie xpomatorpaguyeckue MeTOAbI
JlabopaTopHas padora Ne 4. Bymaxnas xpomarorpagus
Yacte 1. Pazgenenne skeneza (111) u menu (I1) mMeromom KpyroBoii GymaskHoii
xpomartorpadmun.
Leas padoThI:
1) O3HaKOMHTBCS ¢ OCHOBaMH OYMa)KHOM XpoMaTorpaduH.
2) HayuuTbca cocTaBNATb N1aH METOAMKN NPOBEAEHMA aHAN3a.
3) OrpaboTaTh HABBIKK MPUTOTOBICHUS XpOMATOrpadHIecKoil OyMaru.
4) 3aKkpenuTb HaBblKM pPaboTbl C Kamepon ana bymaxkHou xpomaTorpadvmm U NPoABAEHMUA

XpoMmaTorpamm.
5) Pa3genuTbu MOEHTUPULMPOBATb MOHbI Kese3a M Mean MEeTOAOM KPyroBoWh GymaykHOM
Xpomatorpadpuu.
MeToauyeckne peKOMeH AU
Xpomarorpaduss Ha Oymare — Ppa3sHOBHIHOCTh METOJIA  PaCIpeNeTUTeIbHOM
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xpomarorpaduu. Hocurenem A HENOIBMKHOTO  PACTBOPUTENS  CIYXKUT TP  OTOM

¢wipTpoBaNbHAs Oymara.

AHanu3 cMecH BEIIECTB MPOBOJAT IO CIENYIOUIEH cxeMe: Ha KPYIJblid 00e330JIeHHBIN
GWIBTP B LEHTP HAHOCAT KAILUIIO Pa3/eisieMoil cMecH, (GWIBTP MOJICYIINBAIOT U IOMEIIAIOT B
xpomatorpaduueckyro kamepy ¢ [1®. [1d nox aelicTBHeM KAMMUISIPHBIX CHJI TIOJTHUMAETCS 110
«(UTHITIO», TOCTUTAET CTAPTOBOTO TISITHA C PA3IENIIEMO CMEChIO, BMECTE C HEW MepeMeIIatoTCs
C pa3IMYHON CKOPOCTBIO OIIPEEISIEMbIE BEIIECTBA.

Ananu3upyemblii pacTBOp HAHOCAT Ha CTAapTOBYIO JIMHUIO C IMOMOIIbIO CTEKISIHHOIO
Kanuuisipa B o0beme He 6osee 5—10 mxi1. Uem MeHbllIe II0MAAb CTAPTOBOIO MSITHA, TEM MEHEE
pa3MbITOl OyneT 30Ha BemlecTBa mocie xpomatorpaduposanus. [loatomy npoOy HaHOCAT B
OJIHY U Ty %€ TOUYKY B HECKOJIbKO IMPUEMOB, KaXKJbIH pa3 MOJICYIINBas MATHO.

30HBI pa3/iesieMbIX BEIIECTB UMEIOT BUJ KOHIIEHTPUUYECKUX KOJIel], KOTOPbIE MOT'YT ObITh
BUJMIMBIMH M HEBUIMMBIMU; B TIOCIIETHEM CITydae XpOMaTOIpaMMy IPOSBISIOT — OMPHICKHBAIOT
pPacTBOPOM CHEU(PUIECKOTO peareHTa, JM00 MoABEpraloT BO3ACUCTBUIO Y D-U3TydeHHUS.

CkopocTh  mepeMelleHUs  KOMIIOHEHTOB  ONPENENeTcs  COOTBETCTBYIOLIUMU
kod(durmentaMu pacupeneseHus: 4eM MeHbIe KOdPGUIIMEHT pacrpeiesieHus, TeM ObIcTpee
BEIIECTBO TMepeABUraercs 1o copOeHTy. B kadecTBe XapaKTepUCTHKU  YAECpKUBaHUS
UCIOJIb3YeTCs BeMMYMHA Rf — MOABMKHOCTD, Oompe/essieMasl Kak OTHOLLEHHUE PAcCTOSIHUS (DPOHTOB
KoMroHeHTa u [1D.

JKCNEePUMEHTAJIbHASA YaCTh:

PeakTusbl: Xpomarorpadudeckas Gymara,cTaHAapTHEIE pacTBOpHI coneii Fe 3, Cu?* ¢
kounenrpanueii 1 mr/mi; pactBop Ka[Fe(CN)s], 10% -uebrit. [ToasmkHas da3a — cMeCh 3TaHOIIA C
5 M HCI1 (9:1) no o6bemy, o6e3301eHHas (GUIBTPOBaIbHAS OyMara «CUHSS JICHTa.

IIpudopsl u mocyaa:

Xpomarorpaduueckas Kamepa, KammUIspbl CTEKISHHbIC, KpPUCTAJIU3AaTOPhI, THUIJIH,
CTEKJISIHHBIN MyJbBEPU3aTOP.

Xox padoTbI:

Ha xpyriom o0e3307€HHOM (QUIBTPE «CHHSS JIGHTa» auameTpoMm 12,5 cM mpocTbiM

KapaHJIallloM HaMETUTh KOHTYPHI «putmiisy amuaon 40 MM u mupuHoi 4 MM (cM. puc. 3).

2. Ha nentp ¢uiapTpa ¢ NOMOIIBIO KalWUIgpa HAHECTU KAIUII0 pacTBOpA paslesieMOd CMeCH.
PacTBOp HaHOCHUTH B HECKOJIbKO IPHUEMOB, UYTOObI BIUTHIBAHHE MPOUCXOAUIIO 32 CYET
KanwuisipHbiX cun  Oymaru. OOpa3oBaBiieecsi MATHO OCTOPOKHO OOBECTH MPOCTHIM
KapaHjamom, T.e. (UKCHpOBaTh €ro MnojiokeHue Ha Oymare. bymary BBICYHINTH, BbIpE3aTh
«puUTUIBY, KaK MOKAa3aHO HA CXEME.

3. B xpomarorpaduyeckyto kamepy MOMECTHTh KPUCTAIIN3ATOp U TUrenb ¢ 10 M HOaBMKHON
¢da3pl. Kucnoty m00aBisiTh K OpPraHUYECKOMY pPACTBOPHUTENIO, YTOOBI MPEIOTBPATUTH
agcopOuuio noHOB Oymaroii. Ha kpucraminzatop cBepxy MOMECTHTh (DUIBTP, CIEIs 3a TeM,
4TOOBI «(UTHIIBY OBLT MOTPYKEH B PACTBOPHUTEINb, U 3aKPHITh KaMepy KpblIkoi. Bo Bpems
pasesieHus He PeKOMEHIYeTCsl OTKPBIBATh KPBIIIKY KaMEphI, IepeMeliaTh KaMepy.

3. Korga npowusoiiner pa3MbiBaHHe MEPBUYHOTO MATHA pacTBoputeneM, U (ppont 1D mpoiiget
3aJlaHHOE PACCTOsTHHE, OymMary BHIHYTh M3 KaMepbl, OTMETUTh KapaHAAIlIOM T'paHUIlbl GpOHTA
pacTBOPUTENS, BHICYIIUTH B TOKE TEIUIOTO BO3AYyXa U MPUCTYMUTH K MPOSIBICHUIO 30H.

4. Jinsa mposBieHHs 30H Jokamuzamuu uoHoB Fe¥* u Cu?* ¢uupTp omphickaTh pacTBOpPOM
K4[Fe(CN)e] u3 cTexisiHHOTO mynbBepu3aropa (mMemaniuueckuti Henpueooen!). B pesysnprare
Ha Xpomarorpamme TposBisercs cuHsiss 30Ha FesFe(CN)g]s u kopuuneBas 30Ha
Cuz[Fe(CN)e].

5. Paccumntath A 060X KaTHOHOB 3Ha4YeHHS Ry, cunTas HayalioM WX MyTH HAPYKHYIO TPAHUILY
MePBOHAYAIIBHOTO TSTHA, OTMEUEHHYIO KapaHJalloM, a KOHIIOM MyTH — HapyXHbI€ TPaHUIIBI
MOSIBUBIIUXCS TIOCIIe TPOSIBICHUS KOJBLEBBIX 30H JIOKadW3aluu. PaccrosHue xe,
MPOUICHHOE (PPOHTOM PACTBOPHUTEIS, MM, OTCUUTHIBAThH OT IIEHTPA XpOMATOrpaMMBbI (LIEHTpa

—
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OyMa)XHOTO Kpyra).
6. Paccunrarhs k0dpUIMEHT pa3fencHUs O KaKk OTHOIICHWE TOJBMKHOCTEH R OICHHUTH
CT