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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,

®opma A Crpannra 4u3 29



MHuHHCTEPCTBO fayKI/I u BLICI]_IGI‘OVOGPBBOBB.HI/I}I PO Dopma
VIIbSIHOB CKHIt TOCYHapCTBEHHBIM YHUBECPCUTET
@ - PabGouas mporpamMma v CIUIUIMHBI

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
CTETeHb pa3/IeNICHHsI KATHOHOB.

Yacrb 2.Pa3enenne cMeci aMUHOKHM CJIOT
Hean padoThi:
1) Pasgenutbn MAEHTUOUMUMPOBATL CMECb MNPOCTEMIMX AMWHOKUCAOT — O-aflaHUHA U
acnaparnMHOBOM KNCNOTbl METOAO0M KPYroBoi 6ymarkHoM xpomaTtorpadum.
MeToaunyeckme peKomeHaaumm

Xpomarorpapuss Ha Oymare — pPa3sHOBHJHOCTb METOJa  PACIpPENEIUTEIbHOM
xpomatorpadpuu. Hocurenem g HENOABMIKHOIO pACTBOPUTENS CIYKUT TpPU  ITOM
xpomatorpaduueckas dOymara.

Pa3nenennio cMecH aMUHOKHCIOT MEMIAIOT CcleAbl MeETalioB B Oymare s
XpoMarorpaduu, KOTOpbI€ BRIMBIBAIOT PACTBOPOM 8-OKCUXMHOJMHA WM KoMmruiekcoHa II1. st
aToro u3 xpomarorpagpuueckoir 6ymaru Ne 1 mmau Ne 2 BbIpe3aroT Kpyrible JUCTKU AUaMETPOM
10-12 cm u o6pabdateiBarot 0,1%-HBIM pacTBOPOM §-OKCHXHHOJIMHA, TPUTOTOBJICHHBIM Ha CMECH
H-OyTaHOJa, JIEJSTHOW YKCYCHOM KHCJIOTHI M BOJBI B COOTHOIIEHUHU Mo 00beMy (8:1:1). bymary
MOTPY)KAIOT Ha |—2 MHH B pacTBOp 8-OKCHXMHOJHMHA, 3aTEM TIOJCYIIUBAIOT, TOMEIIAIOT B
xpomatorpaduueckyro kamepy u nponyckaror II® g0 momHoro oOecuBeynMBaHUS
TEMHOOKpAIICHHBIX COEJUHEHHN 8-OKCMXMHOJMHA C KaTHOHAaMU MeTajyioB. 3areM Oymary
MHOTOKPAaTHO ITPOMBIBAIOT AMCTHUIMPOBAHHOM BOJOM M CyIIaT HA BO3AyXe. JTa MOArOTOBKA
BBITNOJIHAETCS 3a01arOBPEMEHHO.

AHanu3 cMecH BEIIECTB MPOBOJAT MO CIACAYIONMIEH CXeMe: Ha KPYIJIbli 00e€330JIeHHBII
GWIBTp B LEHTP HAHOCAT KAIUIIO pa3lensseMoil cMecH, QWIBTP MOACYIIMBAIOT U MOMEUIAOT B
xpoMarorpaduueckyro kamepy ¢ [1®. [1d mox aeicTBUEM KamWJUISIPHBIX CHJI TIOJHUMAETCS TI0
«(UTHIIIO», TOCTUTAET CTAPTOBOTO IISITHA C Pa3/esIIeMO CMEChI0, BMECTE C HEW NepeMEIatoTCs
C Pa3IMYHON CKOPOCTBIO OIIPENEISEMbIC BEIECTBA.

AHanu3upyeMslii pacTBOp HAHOCAT HA CTapTOBYIO JIMHUIO C IOMOIIBK CTEKISIHHOIO
Kanuwusipa B oobeMe He 6osee 5—10 Mki1. Yem MeHblIe IUIOLIab CTAPTOBOIO ISATHA, TEM MEHEe
pa3MbITOM Oyner 30Ha BellecTBa mocie xpomaTtorpadupoBanus. [lostomy npoOy HaHOCAT B
OJIHY U Ty € TOYKY B HECKOJIbKO IIPUEMOB, KK/l pa3 MOACYLIINBAs IISATHO.

30HBI pa3/iesIIeMBbIX BEIIECTB UMEIOT BUJI KOHIIEHTPUYECKUX KOJIell, KOTOPbIE MOTYT ObITh
BHJIMMBIMHA ¥ HEBUJUMBIMH; B IIOCJIEIHEM CIIy4ae XpOMATOrpaMMy IPOSBIIIOT — OIPBICKUBAIOT
pacTBOPOM crieu(pUUECKOro pearenra, Ju0o noABepraoT Bo3aeicTerio YD -u3nyyeHus.

CkopocTh  nepeMelieHus  KOMIIOHEHTOB  OINPENEIAETCS  COOTBETCTBYIOLIMMU
KO3 pUIMEHTaMU pacupeeseHus: 4YeM MeHble KOd(QQUIUEHT paclpeneneHus, TeM OblcTpee
BEIIECTBO IepelBUraeTcss No copOeHTy. B KkauecTBe XapakTepUCTHKHM YAEpP>KUBAaHUSA
UCHOJb3yeTcs BeNMYMHA Rf — MOABMKHOCTB, ONpeensieMasl Kak OTHOILEHHUE PAacCTOSIHUS ()POHTOB
KoMIoHeHTa u 11D.

IKCIEPUMEHTATbHAA YaCTh:

PeakTuBbl: Xpomatorpapuueckas Oymara Ne 1 wim Ne 2, ctaHzapTHbIE pacTBOPBI O-
aJlaHMHA U aclaparuHOBOM KMCIOTHI ¢ KOHIeHTparuen 0,5 mr/mi, pactBop HuHruapusa 0,25% B
BOJIOHACBIILIEHHOM H-OYTHJIOBOM CIHPTE,

IMonBmxuas ¢aza — H-OyraHOoNa, JIEASHOM YKCYCHOW KHCIOTBHI M BOJABI B OOBEMHOM
cooTHoieHuu (4:1:5).

IpuGopsl u mocyna: Xpomarorpaduueckas Kamepa, KalWwUIspbl CTEKJISHHBIE,
KPUCTAJIJIM3aTOP U TUreNb, CTEKIISIHHBIN IYJIbBEPU3ATOP.

Xon padoTsr:

1. Ha npeaBapuTenbHO MOArOTOBIEHHON XpoMaTorpaduueckoil Oymare mpocTbIM KapaHJaloM
HaMETUTh KOHTYpPBI «puTmiis» mmHoi 40 mm u mmpunoit 4 mm (Puc. 8).
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2. Ha nenTp Oymaru ¢ NMOMOIIBIO KalmMJuIApa HAHECTH KAIUIl0 PacTBOpa Pa3/eisieMOil CMECH.
PacTBOp HAHOCHTH B HECKOJBKO INPHEMOB, YTOOBI BIUTHIBAHWE MPOUCXOIMIIO 32 CYET
KamWwUIIpHBIX cuil  Oymarn. OOpa3oBaBiieecss MSATHO OCTOPOXHO OOBECTH MPOCTHIM
KapaHJamowM, T. €. 3apuKcupoBaTh ero NoJjoxeHne Ha Oymare. bymary BrICYIIHTD, BHIPE3aTh
«huUTHIIBY, KaK MTOKa3aHO Ha CXEMe.

3. B xpomarorpapudeckyro KaMepy MOMECTUTh KPUCTAIIU3ATOP U TUTENb ¢ 10 MJT MOJBIKHON
¢a3el. Ha kpucrammmzatop cBepXy MOMECTUTH KPyr Oymaru, cliefis 3a TeM, YTOObI «(PUTHIIb»
ObUI HOIPY)KEH B PACTBOPUTENb, M 3aKpbITh Kamepy KpbllIKod. Bo Bpems pasgeneHus He
PEKOMEHAYETCSI OTKPBIBATh KPBIIIKY KaMepbl, IEpeMeIIaTh Kamepy.

3. Korga npowusoiiner pa3MpiBaHHE MEPBUYHOIO MATHA pacTBoputenem, U ¢poHT [1D mpoitner
paccTosiHue, He JOXOJIs 10 Kpas Oymaru, Oymary BbIHYTh U3 KaMepbl, OTMETUTh KapaHJIaIlloM
rpaHulibl (PpOHTAa PACTBOPUTENS, BBICYIINTh B TOKE TEIUIOTO BO3JAyXa U HPHUCTYNHUTh K
MIPOSIBIIEHUIO 30H.

4. Jlna nposBIEHUS 30H JIOKaJW3allud AaclapariHOBOM KHUCJIOTHI W O-ajlaHUHA Oymary
OTIPBICKMBATh TMPOSIBUTEIEM W3 CTEKJISHHOTO IylbBepu3aropa. M3 mnosBisirommxcs ABYX
KOJIBIIEBBIX OKpAIlIEHHBIX 30H JIOKAJIU3allUU MepBasi MPUHAUIEKUT aclapariHOBOM KHCIIOTE,
BTOpAs — OL-aJIaHUHY.

5. Paccuurtare s o0enx aMHUHOKUCIOT 3Ha4deHHs Rf , cuuTas HayaJoM UX MYTH HAPYXKHYIO
IPaHUIly NePBOHAYAIBHOIO MATHA, OTMEUEHHYIO KapaHJallloM, a KOHIIOM IyTH — HapyXHbIE
I'PaHULbI MOSBUBIIMXCS MOCJE MPOSBIECHUS KOJIBLEBBIX 30H JIOKalW3aluu. PaccrosiHue ke,
MPONUJICHHOE (PPOHTOM PACTBOPUTEINIS, MM, OTCUMTHIBATh OT IIEHTPA XpOMaTOrpaMMbl (LIEHTpa
OyMa)KHOTO KpyTa).

6. Paccuntate kod(uIIMEHT pa3aeneHHus o KaK OTHOIICHHWE TMOABMKHOCTEH R OIEHUTH
CTENEHb pa3JelIeHNs] aMUHOKHCIIOT.

KoHTpoJibHBIE BOIPOCHI K TeMe OyMaxkHasi XxpoMaTorpadus
1. Bymaxnas xpomarorpagus. OCHOBHbIE 3aKOHOMEPHOCTH B MPOIECCE Pa3JICICHUs BEIECTB

B JJAHHOM METOJIE.

2. Hocurenu, copOeHTHI B pacTBopUTeIr B OymMakHOUM xpomarorpaduu. CriocoObl MOJIydeHUS
XPOMAaTOTPaMM.

3. KomuuectBennbiii ananmm3. OOnacTé TpUMEHEHHST OyMakHOW Xpomartorpaduu B
AHATTUTHYECKOW XUMUH.

4. PacnpenenurensHas xpomarorpadus Ha Oymare. OcHoBbl Meronaa. Knaccupukamus mo
TEXHUKE BBINIOJIHEHHS OKcriepuMeHTa. TpeOoBaHus K Xxpomarorpaduyeckoir Oymare,
pacTBOPHUTEIISIM TIOJJBMXKHOM U HETIOABWXHOM (a3bl. [IpumeHenue.

JladopaTopHas padora Ne 5. Tonkocioitnast xpomaTorpagus
Yactse 1. Pa3nenenne u o0HapykeHHe rajJOreHU/10B
eab paboThI:
1. HayuuTbcs HAHOCUTbH aHATU3UPYEMBbIil 0Opa3el] Ha XpoMaTorpauuecKyto IACTUHKY.
2. Paspenutbm maeHTMOMUMPOBaATb rasIOr€HNA-MOHbI METOAO0M OAHOMEPHON BOCXOAALLEN
TOHKOCNOMHOM XpomaTorpapum.
3. OrpaboTaTh HaBBIKM OOHApY)KEHHUs BEIIECTB HAa XpOMAaTrorpaMMax M OIpelesIeHUs] HuX
cocTaBa.
MerToauyeckne peKOMeH AU
B TtonkocnoiiHoi xpomarorpaguu (TCX) mpouecc pasjeneHus: NPOUCXOTUT B cJoe
TOHKOJIMCIIEPCHOTO COpOEHTa, HAHECEHHOT0 Ha CTEKJISIHHYIO MM METAJNTMYECKYIO IIIAaCTUHKY. B
OpraHMYecKOM aHajM3e HaumOoJbllIee paclpocTpaHeHue mnosyymia ajacopoumuonHas TCX
(momBwkHas (a3za — KUAKOCTh, HEMOJBIDKHAS (a3a — aICOPOEHT).
AHanu3 cMecu BeleCTB MPOBOJAT MO CIEAYIOIIeH cXeme: Ha IJIACTUHKY cOopOeHTa Ha
HEOOJIBIIIOM PAacCTOSIHUM OT Kpas HAHOCAT Ha JIMHMIO CTapTa Kallllo pas3fiesieModl cMecH,
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IUTACTUHKY TOJACYIIMBAIOT W TMOMEHIAIT B XpoMmaTorpagpuueckyro kamepy c II®. IID mon
JEWCTBUEM KalWJUIPHBIX CHJI MOJHUMAETCs MO COpOEHTY, BMECTe C HEH MepeMelaroTcs C
Pa3IUYHON CKOPOCTHIO OIpEeIsieMble BEIIECTBA.

AHanm3upyeMblil pacTBOpP HAaHOCAT HAa CTApPTOBYIO JIMHUIO C TIOMOIIBIO CTEKJISTHHOTO
Kanmuuisipa B o0beMe He 6osee 5—10 M. Yem MeHbIIe Tonaas CTapTOBOTO MSATHA, TEM MEHEe
pa3mbITOi OymeT 30Ha BemecTBa mocie xpomatorpadupoBanus. [losTromy nmpoOy HaHOCAT B
OJIHY M Ty € TOYKY B HECKOJIBKO TIPUEMOB, KaXKIbIi Pa3 MOJICYIINBAS MSATHO.

30HBI pa3fensieMbIX BEIIECTB MMEIOT BHJ MSATCH, KOTOPBIE MOTYT OBITh BHAWMBIMU U
HEBUMMBIMHU; B TIOCJICAHEM CIIydae XpOMAaTOTpaMMy HpOSBISIIOT — OMPBICKHMBAIOT PACTBOPOM
CHenU(pUIECKOro peareHTa, 1100 NoABepratoT Bo3aecTeuio Y ®-u3inydeHusl.

CkopocTh  TiepeMemieHHs ~ KOMIIOHEHTOB  OTPENENseTCS  COOTBETCTBYIOIIUMH
kod(uimenTaMu pacnpeneseHus: 4eM MeHble KodPGUIUEHT pacrpeiesieHus, TeM ObicTpee
BEIIECTBO TIEepe/BUTAETCS TO copOeHTy. B KkauecTBe XapaKTepUCTHKH YACPKUBAHUS
UCTIONB3yeTC BEIMMYMHA Rf — MOIBMXKHOCTB, oOmpezenseMas KaK OTHOUICHWE PpACCTOSHHUS
¢bponToB KommnoHeHTa u [1D.

JKCNEePUMEHTAJIbHAS YaCTh:

Peaktupi: 1M crannaptaeie pactBopsl NaCl, KBr, KI. BpoMkpe3010BbIii mypiypHBIH,
0,1%-HE1i1 pacTBOp B 3TaHOJE C J0OaBIeHHEM | Karum aMMHaKa.

[TonsmwxHas ¢aza — cmech aretona (65 mi), H-OyraHosma (20 mur), koHi. ammuaka (10 mm),

JTUCTUJUTUPOBAHHOM BOBI (5 MIT).

IIpubdopsr u mocyna: Xpomarorpapuueckas Kamepa, KamWUISIpbl CTEKJISHHBIE,
xpomarorpadudeckas ractuaka Mapku «Silufoly wnmm ap., dunsrpoBanbHas Oymara,

Xox padoTbI:

1. Ha O XpomaTorpadudeckoi kKamepbl MOMECTUTh MOABMAKHYIO a3y (BbicoTa cios okojo 0,5
CM), 3aKpEIUTh Ha 3aJHEH CTEHKE KaMephl KyCoueK (PrIbTpOBaIbHOM Oymaru, CMOYCHHBIN B
pacTBOpUTEIIE, 3aTEM 3aKPbITh KPBIIIKOW U OCTaBUTh Ha 15—20 MUH [J11 HACBIIIEHUS KaMEPBI
napamu [1O.

2. Ha xpomarorpaduueckoii TiiacTUHKE Ha PAacCTOSTHUHM OKOJIO 1 CM OT KpaeB OTMETUTH JINHUIO
cTapTa U JIMHUIO (POHTA U C MOMOIIBIO KalWJUIApa HAHECTH HA CTApPTOBYIO JIMHHIO KAILTIO
pacTBopa pa3iensieMoil CMeCH, pPSJOM HaHECTH M0 Kalule pPacTBOPOB HWHAMBHIYaTbHBIX
raJIOT€HUJIOB, UCIIOJIb3YeMbIX B KAUECTBE CTaHAAPTOB.

3. BricylieHHYIO IUIACTUHKY IMOMECTUTh B XpoMarorpaduueckyro Kamepy U IUIOTHO 3aKpBITh
KaMmepy Kpbllikoi. Bo BpeMs pasjeneHusi He pEeKOMEHAYETCS OTKPBhIBaTh KPBIIIKY KaMephl,
nepeMeniaTth kKamepy. AHMOHBI MPOJIBUTAIOTCS MO IUIACTUHKE B BHJIE aMMOHUWHBIX COJIEH,
KaTHOHBI MIEIOYHBIX METAIIJIOB OCTAIOTCS HA CTapTe.

4. Korga ¢gpont [1® npoiiner 3agaHHOe pacCTOSHUE W MPOU3OUIET pa3/ieieHue KOMIIOHEHTOB,
IJIACTUHKY BBIHYTh M3 KaMephl, BBICYIIMTh B TOKE TEIUIOTO BO3AYyXa W MPHUCTYNUTh K
UICHTU(DUKAINY TSITEH.

5. Jna oOHapyXeHHs TMATeH XpoMaTorpaMMy HEOOXOJHMMO OIPBICKHBATh PaCTBOPOM
OpPOMKPE30JI0BOTO MypIypHOTO U MOACYIIUTh. AMMOHHIHBIE COJHM JAlOT XKeNThle MATHA, a
MOHBI ILEJTOYHBIX METAUIOB — spKo-cuHue (Ha crapre). [locime xpomaTorpadupoBaHUs
COIMOCTAaBUTh TOJIOKEHUE TSATEH HCCIeAyeMON CMeCH M MHAMBUAYAJIbHBIX BEILIECTB, 3aT€M
c/leNnaTth BBIBOJ] O MPUCYTCTBUU MJIM OTCYTCTBMM UX B aHAIU3UPYEMOM PACTBOPE.

6. [l naeHTuUKaM KOMIOHEHTOB CPAaBHUTh PACCUMTAHHbIE BETMUYMHBI Rf U151 KOMIIOHEHTOB
CMECH W HHAMBHUIYaJIbHBIX BellecTB. Paccuntarh KOA(QQUUIMEHT paszfeneHus o i nap
MOHOB KaK OTHOIIEHUE MOABWKHOCTEH R olleHUTh creneHb paszzaenenus. Crenath BBIBOJ O
3aKOHOMEPHOCTH W3MEHEHMS BEIMYMHBI Rt B psily rajJoreHu 1-MOHOB.

Yacrtb 2.00Hapy:KeHHe aCKOPOUHOBOM KHCJI0ThI B MUIIECBBIX MPOAYKTAX H
HCCIeI0OBaHMe e€ cTa0NJIBLHOCTH NIPH HATPEBAHUHU U B KHCJIOH cpee MeTo0M
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TOHKOCJIOIHOH XpoMaTorpapuu.
Hean padoThI:
1)Hay4uThCs IPOBOUTH HACHTU(PHUKALIUIO BEIISCTB [0 WHACKCAM yJCPKUBAHHUS.
2)UccnenoBarh 3aBUCUMOCTD CTAOMJIBHOCTH aCKOPOMHOBO# KHCIIOTHI OT Temieparypsl u pH
CpEbl.
OO6opynoBaHme: KPUCTAIUTH3ATOPHI, CHITY(POJIOBBIC TUTACTUHKH.
PeakTuBbl: Butamun C (1%-Hblil p-p), CIUPT 3THIIOBBIMA, TeKCaH, o, rekcamuano-111—
dbeppar kanus, 5%-Hblii p-p YKCYCHOW KUCIIOTHI, aMMHUAYHBIN P-p HUTpaTa cepedpa.
Metoanyeckne peKOMeHIAIUH 110 BHINOJTHEHUIO pad0Thl AHAJIOTMYHBI YacTu 1.
Bomnpocsl Kk 00CyxKIeHHIO
TonkocnoliHas xpomatorpadus — OCHOBHBIE 3aKOHOMEPHOCTH B IIPOIECCE pa3JeNIeHUs
BEIIECTB.
Koadpunument émxoctu konouku. Koapduiment pazaenenus xpomarorpadguyeckux MUKOB.
@pPOHTAIBHBIN METOJT Pa3/JICIICHUS BELIECTB.
[IposiBUTENBHBIN (37F0OEHTHBIN) METO]T pa3/ieIeHHs] BEILIECTB.
Hocutenu, copOeHThl U pacTBOPUTENN B TOHKOCIOWHON Xpomartorpaduu. KauecTBeHHBIM
aHanu3. O0nacTu NPUMEHEHUS! METOJIOB B AaHAJTUTUYECKON XUMUMU.
Kaxk BBITOIHAIOT KOJIMYEeCTBEHHEIN aHaiu3 B Metone TCX?
7. KakoBbl mpeumyniecTBa JIBYMEpPHON Xpomarorpaduu nepes oJHOMEpHOM OyMa)kHOM Wiu
TCX?
8. Kak onpenenstor R Metone bX u TCX? Ot vero 3aBucHT BennuuHa Rf M Kakue ycIOBHS
HY)KHO IOJIEP’KUBATh IIOCTOSHHBIMU IIPU POBEACHUN DKCIIEPUMEHTA?
9. Kak MOXHO onpeseNnTh KOHLEHTPAUN KOMIIOHEHTOB CMECH ITOCIJIE Pa3/ieIeHUus] METOA0M
bX nwim TCX?
10. Kak BBINOJHSETCS KAueCTBEHHbIM aHAJU3 C IOMOIIbI IJIOCKOCTHBIX BapHUaHTOB
xpomarorpadum — bX u TCX?
11. Kakumu  cmocobamu  mpoba  aHAIM3UPYEeMOM  CMECH  BEIIECTB  BBOJUTCA B
XpoMarorpaduyeckyro yCTaHOBKY B OyMaxxHOH XpomaTorpagpuu?
12. Tlouemy B merozie TCX He00X0AUMO repMETHYECKH 3aKpPBIBATH KAMEPY C PACTBOPUTENEM U
IUTACTUHKON BO BpeMs oabemMa (ppoHTa pacTBOpUTENs?
13. Kak oOHapyXHBalT M UACHTUPUIHUPYIOT KOMIIOHEHTHI Ha OyMa)KHBIX M TOHKOCIOWHBIX
XpoMaTOrpaMmax?
14. KakoBel 006macTW  NpPUMEHEHMs, JOCTOMHCTBA U  HEIOCTATKU  TOHKOCJIOHHOM
xpoMarorpaduu?

=

arwn

o

Pa3znea 4. UonooOMenHasi xpomarTorpadus

Tema 1. TepMuHOJIOrHSI 1 NPUHIUIIBI Pa3JeleHUs HOHOB B COPOIMOHHBIX
npoueccax.

JlabopaTopHnas padora Ne 6. Omnpenesienne cofepKaHusi B pacTBOpe HeHTPaIbHBIX
coJiei

Leas padoThI:
1) O3HaKOMHTHCS C AHATUTHICCKMMHU BO3MOKHOCTSIMU METO/1a HOHHO# Xpomartorpadu.
2) O3HaKOMUTBCS C OCHOBAaMH KOJIOHOYHON MOHOOOMEHHOI Xpomarorpaduu.
3) HayuuTbCA roTOBUTL KOIOHKY C KATMOHWUTOM A1A NPOBEeAEHNA aHaNMn3a.
4) OnpepenuTtb coAep}KaHWe B PacTBOPE HEWTPA/IbHbIX COEN C NPUMEHEHNEM KaTMOHWUTA.

Mertoauyeckne peKOMeH AU

Omnpenenenrne OCHOBAaHO Ha TOM, YTO NPU IPOITYCKaHWM PacTBOpa HEHUTPAJIbHOW COJIN
(narmpumep, KCI, NaNO3, K2SO4 u 11p.) dyepe3 KOJOHKY ¢ CHIbHOKHUCIOTHBIM KaTHOHUTOM B H™-
¢dopme KaTHOHBI COM OOMEHHMBAIOTCS HA MOHBI BOJOPOJA, MPU 3TOM BBIACTSAETCS CHIIbHAS
KHCJIOTA B KOJIMYECTBE, SKBUBAJIEHTHOM COJEPKAHUIO COJIM B PACTBOPE:
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RH + KCI = RK + HCI

KonuuecTBo BbIAENUBIIEHCS KUCIOTHI B 3Jtoare ( 3JI10aT — PacTBOP, BHITEKAIOIMIMKN M3
KOJIOHKH ) OTIPEICISIOT TUTPOBAHUEM HIEJIOYBIO:

HCI + KOH = KCI + H,0O

B kauecTBE CHJIBHOKHCIOTHOTO KAaTMOHHUTA MOHO MCIOJIB30BaTh B AITOM CJydae
kaTnoHut mapku KV-2 B H™-dopwme.

JKCNepUMeHTAbHAS YaCTh:

PeakTuBBI: KOHTPOJIBHBIM pacTBOp, MHAuMKaTOop Metuiopawxk, 0,1 H pactBop KOH,
JUCTWIITMPOBAHHAS BOJIA.

Mpubopbl M Nocyaa: KoJioHKa ¢ KaTuoHuTom KY-2 B H*-dpopme, mepHble Konbbl Ha 100

MA,MPOBUPKK, MUNETKU, KOHUYECKME KONObI, LUNaTe b, 1abopaTopHbIE WTATUBbI U BIOPETKN.

1. TpurotoBUTb KONIOHKY C KaTUOHUTOM K paboTe, npoBepsa 3/1t0aT M3 KOJIOHKM Ha
HeMUTPanbHOCTb. [N 3Toro oTobpaTb B MasieHbKyt NPOOMPKY BbITEKAIOLWMIA U3 KOJIOHKM
pacTBOp M NpubaBUTb MHAMKATOP METUIopaHXK. EcnM npu 3Tom OKpacka pacTtBopa B
NPobMpKe CTaHEeT XeNToM, TO CYUTAIOT, YTO 3/1K0AT MMEET HENTPANIbHYIO Cpeay, U KONOHKA C
KaTMOHUTOM TOTOBa K MPOBEAEHUIO AasbHeNwWwmnx pabot. B cnyyae, ecnm meTMnopaHx B
3N10aTe OKpalleH B PO30BbI WAW OpPAHXKEBbIA LBET, 4Yepe3 KOJIOHKY C KaTUMOHWUTOM
nponyckatb Hebonbwmmu nopumamm no 10-15 ma AUCTUANMPOBaHHYIO BOAY A0 Tex Mnop,
NOKa cpefa 31t0aTa He CTaHeT HeMTPabHOM.

2. NonyunTb OT NpenogaBaTens KOHTPObHbIA PAaCTBOP HENTPAIbHOWM CONM.

3.  AHanusupyemblt pactBOp, MOMELLEHHbIA B MepHyt0 Konby Bmectumoctbio 100 mn,
[OBECTU 0 METKM AUCTUNIMPOBAHHON BOA,OM U TLLATE/IbHO NepeMeLLaTh.

4. OTtobpatb nunetko 10 mAa pacTBopa M NPOMNYCTUTb Yepe3 NOArOTOBJEHHYHO KONOHKY C
KaTMOHUTOM CO CKOPOCTbIO MPUMEPHO 2 Kanau B 1 cekyHAy.

5. BbITEKaOLWNIN N3 KONOHKM PacTBOp cO6paTb B KOHMYECKYHO KONDY.

6. [nA nNONHOrO BbIMbIBAaHWA BbIAE/IMBLUENACA KUCNOTbl 4Yepe3 KONOHKY MNponycTUTb
ANCTUNNANPOBAHHYIO Bogy Hebonbwmmu nopumsamu no 10-15 mn, cobupasa npombiBHbIE
BOAbI B Ty e KOHMYeCKyl Konby, 40 Tex Mop, NOKa cpeda B 3/10aTe He CTaHeT
HelTpanbHOI (NpoBepsATb MO METUNOPaHKYy, OTOMpas HebosbliMe nopuuM 31t0aTa B
npobupKy).

7. Copepumoe KoOHU4YecKo Konbbl oTtutpoBatb 0,01H pactBopom KOH B npucytcTBum
METW/IOBOTO OPaHKeBOro (pacTBop TWUTpPAHTa NPUIOTOBUTL 3apaHee B MepHOU Konbe
BmecTumocTbto 100 mn pasbasneHnem 0,1 H KOH).

8. OnpepeneHne HEWTPaNbHOW CONWM MPOBOAUTL A0 MOAYYEHMA 3-X BOCMPOU3BOLMMbIX
pe3ynbTaToB.

9. BbluMCNEHWE COAEPKAHME COMN, M, MT.

Ilpumeuyanue: mpuU BBINOJHEHUHU paOOTHl CIEAyeT TIOMHUTh, YTO HaJ CJIOEM

KaTHOHOOOMEHHHMKAa BCE€ BpeMsl JOJDKHA HAXOAWUThCA KHUAKOCTh. B ciyuae oOpa3oBaHHs B

KOJIOHKE My3bIPHKOB BO3/1yXa KATHOHOOOMEHHUK CJIEeIYeT B3PBIXJIUTh CTCKISTHHON MaJIOUKOM.

JlaGopatopHas padora Ne 7.KosioHOuHast HOHOOOMeHHast XxpomaTorpadus.
Pa3nenenue nonos Cu’*, Co**u Ni**
Hean padoThI:
1) OtpaboTaTb HaBblKM MNOArOTOBKM aACOPOUMOHHOM KOMOHKU C KaTUOHUTOM ANs
nposeAeHUs aHanu13a.
2) Pa3genuTtb U onpenenuTb CoAep’kaHWe B PacTBOpPe MOHOB Meau, KobanbTa U HUKena ¢
NPUMEHEHNEM KaTUOHUTA
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OO6opynoBaHme: CTEKIsSHHBIC TPYOKH AIUHOW 15 cM, nuameTpom 5-6 MM, IITaTUB C
mydroit n nankoi, vamku [lerpu, Bata, xumuueckue crakanbl: 100 ma (3 mw.), 150 ma (1 mwr.,
o afacopOIMOHHYIO KOJIOHKY), S0 Mi (4 mT., C HOCHKOM), BEChI, MepHasi mpodupka, 20 i,
MepHBIN nunuHAp, S0 My, MepHas numnerka, 2 mii, 4 wr., GUIbTpoBabHAs Oymara, mpoOupku, 3
IIT.

PeaxtuBbi: AlOs, amcopOent mis amcopOunoHHOM KoyoHKH, Topoirok, Cu(NOs)s,
kpuct.,Co(NO3z)26H20, Ni(NO3)26H20.

MeToauyeckne peKOMEH/IAMHU 10 BHINOJHEHUI0 AaHAJINW3a aHAJIOTHYHBI padore 6

Tema 2. HoHooOMeHHBIe paBHOBecHusi.XpoMaTorpaguyeckue mnapaMeTpbl
yaep:xxuBanusi. CeJIeKTHBHOCTD pa3/iesieHus.

JlabopaTopuasi padora Ne 8. OmpenesieHue AMHAMHYECKOW OOMEHHO €MKOCTH
KATHOHUTA

ean padoTbI:

1) 3aKpenuTb HaBbIKM NOATOTOBKM MOHOOOMEHHOM KONOHKMU K aHaNu3y
2) Onpegenutb AUHAMUYECKYIO OBMEHHYH EMKOCTb KaTUOHUTA.

MeTtoanyeckune peKoMeHIaluu

CBOMCTBO HOHMTA TIOIJIOIIATH OIpPENEJIeHHOE KOJMYECTBO MOHOB U3 pacTBOpa
XapakTepu3yercs OOMEHHOW eMKOCThio. OOMEHHYI0 EeMKOCTh BBIPOKAIOT KOJWYCCTBOM
MUJUTAMOJTb-9KBHBAJICHTOB OOMEHHUBAIONIETOCS WOHA HA EJIWHHIYY MAcChl CYXOW CMOJIBI WIIH
o0bema HaOyXxiero HoHuTa (MIKB/T UITK MIKB/MI).

B HacTosiee BpeMsi HOHHBIM 0OMEH MTUPOKO MCIOIB3YEeTCS I YCTPAHECHUS K ECTKOCTH
MPUPOJHBIX BOJ, KOTOpas OOYCIIOBJIEHa HalW4YMeM B BOJE cojiel Kanblus u MarHus. [lpu
NPOIYCKAHWKM TAaKOW BOJBI Yepe3 KOJOHKY ¢ KaTHOHUTOM B Na'-hopme, KaTHOHBI MarHus W
KaJIbIUs OTJIOMIAI0TCSl HOHUTOM, @ BMECTO HUX B 3JII0AT MOCTYMAET SKBUBAJIIEHTHOE KOJMYECTBO
noHoB Hatpusa. OmnpenercHue OOMEHHOW €MKOCTM KAaTHMOHWTa B 3TOW paboTe MPaKTHUYECKU
CBOAUTCA K (PUKCHPOBAHMIO MOMEHTA MPOCKOKA, KOTJIa YacTh MOHOB KaJlbLMsI U MarHusi Oyaer
MIPOXOJIUTH B AJII0AT, XOTS IPOITycKaeMas uyepe3 KaTHOHUT jKecTKasi Bojia elie 0yJaeT oOMeHUBaTh
MOHBI KaJbIUS U MarHUsl HA MOHBI HATPUSL.

[Ipu BeIMONIHEHUU AAHHOM pabOTHI CIEAYET:

1) OnpepgenuTb XKeCcTKOCTb NPOMYCKaeMOol Yepes KaTUOHUT UCXOLHOW BOApbI.

2) OnpepenuTb 4UHAMUYECKYIO OBMEHHYIO EMKOCTb KaTUOHUTA, NPOMYCKana UCXOAHYIO BoAy C

YCTQHOBJ/IEHHOM KeCTKOCTbi0 Yepe3 KaTMoHUT B Na* -dopme n GMKCMpys MOMEHT MPOCKOKa

MOHOB KaNbLMA U MarH1A B BbITEKAIOLEM U3 KOJIOHKM pacTBope (3atoaTe).
dKcnepuMmeHTanbHaA 4YacTb:

PeaKTuBbl: amMmuayHbIn bydep, ANCTUAAMPOBAHHAA BOAA, TPUAOH B, apnoxpom YépHbiii T.
Mpubopbl M nocypa: KoNoHKa ¢ KaTuoHUTom B Na* -popme, KoHUYecKMe Konbbl Ha 250
M, MTUNETKU, LUIMHAPSLI, WNaTeNb, 1abopaToOpHbIe WTATUBbI U BIOPETKN, NPOBUPKM, MUNETKN

1. KoMmieKCOHOMETpUYECKOE OTPE/IeNIEHUE KECTKOCTH BO/IBI
2. Onpenenenne JJOE (auHamMuyeckoit 0OMeHHOM EMKOCTH) KATHOHUTA.

Yepe3 HOHOOOMEHHYIO KOJOHKY ¢ KathoHuToM B Na® -opme mpomycTuTs BOAIY,
YKECTKOCTh KOTOPOU IPEABAPUTENIBHO ONPEAEIISIIACH TPUIIOHOMETPUYECKHU. Y CTAHOBUTH MOMEHT
MPOCKOKA MOHOB KalblIUSg M Maruusi B dmroate. s 9TOro B MalleHbKYIO MPOOUPKY BHECTH
KallJll0 pacTBOpa HWHAMKAaTOpa B aMMOHUMHOM Oydepe U 100aBUTh HECKOJIBKO Kamelb
BBITEKAIOIEH 13 HOHOOOMEHHOMN KOJIOHKHU BOJBI. ECIU IBET COAEPKHUMOTO MPOOUPKU TOTYOOH,
MPOCKOKa elie He mpowm3onuio. Ecnu y pacTBopa HaOmOgaeTcs CHpPEHEBAThI OTTEHOK, TO B
JJI0ATE, BBITEKAIOIIEM W3 KOJOHKH, YK€ MOSBWINCH MOHBI KajublMs uiyd marHud. llpu stom
HE00X0IMMO (PUKCUPOBATH OOBEM MPOMYIIEHHON BOJBI 10 MPOCKOKA, T.€. 00BEM YMSITUEHHOTO
amoata. O0beM KATHOHUTA BBIYUCIAIOT MyT€M YMHOXKEHUS ITUIOIIATU CEUeHHUs KOJIOHKU Ha
BbICOTY ciosi kKatnonuTa. ([Ipu muameTpe KOJIOHKH B 2 CM IJIOMIAAb CEYEHUS €€ cocTaBmseT 3,14
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cm?).
3. Pacuer nuHaMuueckoii 0OMEHHON EMKOCTA KATUOHOOOMEHHUKA.

JlabopaTopHasi padora Ne 9. OmpesnesieHHe MOHOB HHMKeJsI M IMHKA B CMECH C
HCNOJb30BAHNEM pa3/ie/ieHUsl UX HA AHMOHUTE

Lean padoTbI:

1) HayunTbca roToBUTH KONOHKY C aHUOHUTOM.
2) Onpepenutb cofepaHWe HUKeNA W LUMHKAa B CMeCM C  WCMONb30BaHMEM  UX
npeaBapuTesibHOro pasaeneHunsa Ha aHmoHuTe AB-17 B ClI™ - popme.

MeToauyeckne peKoMeH 1A

g paznenenus katuoHoB Zn (I1) m Ni (ll) ncnons3yroT cnocoOHOCTP MOHOB LIMHKA
obpazoBbiBath ¢ HCIl oTpumarensHo 3apsokeHHbIH XimopumHblii koMmiuieke [ZNnClz]™. Honsl
HUKEJSI TakKuX KOMIUIEKCOB He oOpasyior. Ilpu mpormyckaHum dYepe3 KOJOHKY C
aanoHooOMenHukoM B Cl™ - popme pacTBopa, copeprkaiiero KaTHOHbI HUKES ¥ OTPHUIATEIHHO
3apsOKEHHBIC KOMIUIEKCHBIE MOHBI ITUHKA, MMPOUCXOIUT MOTJIOMICHHE TIOCIETHUX, @ NOHBI HUKETIS
MPOXOJIAT Yepe3 aHHOHOOOMEHHHK B AJTFOAT.

JKCNEePUMEHTAJIbHASA YaCTh:

Peaktusspi: 0,25 M pactBop ZnSOs, 0,25 M pactBopa NiSO4, 6M u 2M pactBopsr HCI,
TMcTHIUTHpoBaHHas Boja, 6 M pactBop NaOH, 12% pactBop amMmMuaka, KpacHas JIaKMycOBas
Oymara, mypekcu, TpuioH b, ammuaunas OydepHas cMeCh, HHIUKATOP SPUOXPOM YepHBIN T.

IIpu6opsl U nocyaa:konouky ¢ anumonutom AB-17 B CI'- popme, xumMuueckue cTakaHbl
Ha 100 M, koHMYeckne KoJaObl Ha 250 MJI, MHIIETKH, JAOOpAaTOPHBIE IITATUBBI U OIOPETKH,
HInaTesnb.

Xox padoTbI:
1.Pa3nesrenye NHHKA U HUKEJISA

B crakan emkoctbio 100 ma momectuts cmech U3 1,5-3 mu 0,25 M pactBopa ZnSOs u
1,5-3 M1 0,25 M pactBopa NiSOa.

K anamusupyemomy pactBopy mo06aButh S mut 6 M pactBopa HCI, npu 3TOM KaTHOHBI
[IMHKa O0O0pa3yloT XJIOpUIHbIE KOMIUICKCHbIe aHuoHbl [ZNCl3]™. IlosydeHHbIH pacTBOp
MPOMYCTUTh CO CKOpOCThIO 1 Karuis B 1 cekyHay uepe3 KoJoHKYy ¢ aHuoHutoM AB-17 B Cl -
(dopme.BoITeKkaromnuii 3 KOJOHKH pacTBOP, COJAEPKaIINil HOHBI HUKEJNS, cOOpaTh B KOHUYECKYIO
K0JI0y eMKOCThIO 250MJ1. J[7151 MOTHOTO BHIMBIBAaHUS M3 AaHHMOHUTA MOHOB HUKEJS Yepe3 KOJOHKY
MIPOIYCTUTD OTAEIbHBIMU MopiusiMu 10 10-15 mu okosio 100 M 2 M pactBopa HCL

Jlyis u3BJeUeHUs: HOHOB IIMHKA aHHOHUT HpOoMbITH 100 MJI JUCTUIUTMPOBAHHON BOJBI CO
cKOpocThio 2 Karuu B 1 cekynny. [IpombiBaHKe MPOBOAUTH OTAEIbHBIMH mopuusmu mo 10-15
MJI JUCTHJUTMPOBAHHOM BOJBI TaK, YTOOBI KaXk[ash HOBas MOPLHUS MPUOABISIACH TOJIBKO IMOCIE
MOJIHOTO BBITEKAaHUS MTpPEIbIAyLIe. DroaT, COAep)KaIlluii HOHBI IIMHKA, COOpaTh B APYIYIO
KOHUYECKYI0 KOoNOy eMKocThio 250 mi. CrnenyeT MOMHHUTH, YTO HaJ CJIOE€M aHHMOHUTA BCErna
JIOJIKHA HAaXOJIUThCS KUJIKOCTb.
2.0npeneienne HUKeJsI

ConepxxaHre  HMOHOB  HHUKENId B COJISIHOKHCIOM  pacTBOpPE  ONPENENsSIOT
KOMITJIEKCOHOMETPUYECKUM METOJOM. [[s1 3TOro B KOHMYECKYIO KOJIOy C HMOHAMU HHUKEIs
no6asuth 50 Ma auctuimupoBaHHOW Boael, 10 M 6 M pactBopa NaOH u mo kammsm 12%
pacTBOp aMMHUaKa JI0 U3MEHEHHsI OKPACKU KpacHOUW JTaKMYCOBOW Oymaru B cepo-roiy0oil mBeT
(KpacHyI0 JIaKMyCOBYIO OymMary mOMeIIaloT B PacTBOP M, HE BEIHUMAs €€, CIIEIST 32 H3MEHEHUEM
usera). [locie »Toro A00aBUTh Ha KOHYMKE IIMATENss HHAUKATOP MYPEKCHJ U TUTPOBATH
TpusIoHOM b 110 mepexo/ia )KenToi OKpacku pacTBOpa B (PHOJIETOBYIO.

3. Pacuér cogepkaHue HUKeJIs.
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4. Onpenenenne NMHKA

B koHHMueckyro KOJIOy, CONEpKallyl0 MOHBI IIUHKA, JOOABUTH MO KaIULIM U3 OIOPETKU

12% pacTtBOp aMMMaka A0 ULIEJIOYHOM Cpeapl IO KPACHOMY JIAaKMYCyY, 5 MJ aMMHUA4yHOUN
OydepHOil cMecH, HWHAMKATOP 3pHOXPOM 4YepHbIi T Ha KOHYHMKE WIMaTeNss W THUTPOBATh
TpriioHOM b 110 n3mMeHeHus puoneToBo-KpacHOM OKpacku B CHHIOKO.

5. PacuéT coaepxkaHue HUHKA.

1.
2.

vk ow

L ooN

11.

12.

13.
14.

15.

16.

17.

N

N GkRW

KoHTposbHbIe BONpochl K TeMe HOHOOOMeHHasi XxpoMaTorpadusi:
CymrHocTs MeTo/1a HOHOOOMEHHOU XpoMaTorpapuu?
OcHOBHbBIE TPEACTaBICHUS O MEXaHU3Me HMOHHOro obmeHa. lcmosnb3oBaHue mnpoiieccoB
MOHHOTO 0OMEHa B aHAJIMTUYECKOW XUMMHU.
CopOeHThl HOHHOOOMEHOH XpoMaTorpaguu U ux GU3NKO-XUMHUYECKUE CBOMCTBA.
Kak noarotoBMTb MOHOOOMEHHYIO CMONY K paboTte?
Kakne @¢yHKUMOHaNbHble rpynnbl obecneunBaloT OOMeEHHble CBOMCTBA Pa3/IMYHbIX
CUHTETUYECKMUX MOHOOBMEHHbIX CMON?
Kakune TMnbl KATMOHUTOB M AHMOHMTOB Bam M3BECTHBI?
Y70 TaKoe «0BMeHHaA eMKOCTb» MOHWUTA, B KaKMX eAMHULLAX M3mepaeTca?
Xpomarorpapuieckre napameTpsl yaep>KUBaHusl B HOHOOOMEHHON XxpoMartorpaduu.
Kak onpepgenatloT: a) cratMuyeckyto obmeHHyl0 EMKOCTb MOHWTa; 6) AuHamuueckyto
obmeHHY0 EMKOCTb MOHUTA?
3aBUCUT 1N CENEKTUBHOCTb MOHOOOMEHHMKA OT ero EMKOCTU?
Kak nposecTv AenmoHn3aLmio BOAbl C NOMOLLbIO MOHOOBMeHHWKOB? Hanuwunte ypaBHeHUA

peakuuni.
KakoBbl ~o0bnactm npuMmeHeHMsA, OOCTOMHCTBA W HeAOCTaTKM  MOHOOOBMeHHOWM
XpomaTorpadpumn?
Knaccudukanus nerekropoB B HOHHOM xpomarorpaduu. TpeGoBaHUs K HUM.

Konaykro
METpHUUYECKUE AETEKTOPhl B MOHHON XpoMaTorpaduu.

Amnepome
TPUUECKOE JETEKTHUPOBAHUE B MOHHON XpOMAaTOrpaQuu.

Crektpod
oToMeTpuyeckoe ((hoToMeTpruecKoe) IeTeKTUPOBAaHUE B HOHHOM XpoMaTorpaduu.

dayopecit

CHTHOC NCTCKTHUPOBAHHC.

4. TEMATHUKA KYPCOBBIX, KOHTPOJIbBHBIX PABOT, PEOEPATOB
JlanHbli BUJ pabOThI HE IPELYCMOTPEH y4eOHON IPOrpaMMOii.

5. IIEPEYEHB BOITPOCOB K 3AYETY
OnpegneneHve xpomaTorpadun. OCHOBHbIE NOHATHUA.
XpomaTorpadma Kak TMOPUAHBIA aHaANUTUMYECKMA MeToh. 3adauu, pelaemble ¢
“Cnosb3oBaHWeM rMBPUAHbBIX MeToa0B. Ponb xpomaTtorpadum B COBpeMeHHOM aHanmse.
KnaccudpumKkauma xpomatorpapuyeckmx MeTooB Mo pasHbIM NMPU3HAKaM.
OcHOBHBIE TapaMeTpbl XPOMATOIPAMMBI.
[TapameTps! yepKuBaHMsI, UCTIOIb30BAHNE UX B XpOMaTOrpagUueckoM aHaIu3e.
AHanmu3 ¥ pacueT XpoMaTorpaMM.
W3mepeHune BBICOT U MJIOMIAACH MUKOB.
XpomaTorpaduueckue mnapameTpsl (KodpQPHUIHUEHT pa3aeieHus, KodPQHUIHUEHT eMKOCTH,
¢dazoBoe cooTHolIeHHE, KOI(D(DUIIMEHT yAepKUBAaHUS), UX COOTHOIICHHUE M 3HAUYEHUE JUIS
BbIOOpA YCIIOBHIA.
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31.
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33.
34.
35.
36.
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38.
39.
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41.
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43.

OcHOBHOE ypaBHEHHE XPOMATOIPAMMBI.

KauecTBeHHbIN xpomaTorpadmnyecknii aHanms.

MogxoAa K naeHTMdMKaLMKM BELWECTB - UCMO/Ib30BAHME UHAEKCOB yAepKaHUA, CTaHAAPTHOM
[06aBKM 1 cBuaeTens, rpadmnyeckMx MeTo,0B, CMEKTPAbHbIX U XUMUYECKUX METOA,0B.
MeToabl KO/NIMYECTBEHHOrO aHanM3a — BHYTPEHHEW Hopmanusauumu, abcosoTHOM
rpafyvmpoBKM, BHYTPEHHEro CTaH4apTa, MeTos A06aBOK.

Teopuun xpomaTtorpadpuyeckmx NpoLLeccos.

Teopws paBHOBECHOW XpomaTorpadpuu.

CBA3b CKOPOCTM MepemelLeHMA BelwecTBa BAOIb CNOA HENOABUMKHOM da3bl ¢ M30TEPMOM
aacopbumn.

HepaBHoBecHas xpomaTorpadus.

OCHOBHblE MOIOXEHUA TEOPUM TEOpPeTUYECKMX TapesoK. [JOCTOMHCTBA M OrpaHu4eHua
Teopumn TeopeTnyeckmx Tapenok MapTnHa n CuHaxa.

XapakTtepuctnka sdPeKTMBHOCTN KONOHKW.

KnuHeTnuyeckasa Teopua xpomaTorpadpum.

®aKkTopbl, BAMAKOWME HA pas3mbiBaHWe 30Hbl copbaTa B ra3soBOM W KUOKOCTHOWM
xpomatorpapumn (BuxpeBas anddysua, monekynapHaa aAudpdysunsa, CconpoTuseHUe
Macconepeaaye B NOABUXKHOM U HENOABWUMKHOW dazax u ap.).

CeNeKTMBHOCTb XPOMATOrpadmUUYeCcKom KONOHKW.

KoapodunumnmeHT EMKOCTU KONOHKU. KOapdnuMeHT pasaenenHma xpomatorpapuyecknx nmKkos.
®poHTaNbHbIM METOA, Pa3ae/ieHunA BeLwecTs.

MpoABMTENbHbIN (3NH0EHTHBIN) MeToA, pa3aeNeHNA BELLECTB.

BbITeCHUTENbHBIN MeToA aHannsa.

la30BasA xpomaTorpadua. O6LLan XxapaKTePUCTUKA MeToAa.

TeopeTnyeckre OCHOBbI MeTOAa ra3oBoi xpomaTtorpadum.

AHaNUTUYECKME BO3MOXKHOCTM ra30a4CcopbLMOHHOM 1 ra30XKMAKOCTHOM XpomaTorpadum.
Annapatypa AnA rasoBol xpomatorpaduu. YCTpOWCTBO BBOAA NPOO B  KOMOHKY.
XpomaTtorpaduyeckne KONOHKMU.

Knaccudukauma peTektopoB B rasoBov xpomatorpaduu. [MpuHUmMnbl  paboTbl U
aHaNTUYECKME BO3MOXKHOCTM BaXKHEMLINX AEeTEKTOPOB.

la30Bble xpomaTtorpadpbl. OCHOBHbIE XapaKTEPUCTUKMU HEKOTOPbIX XPOMaTOrpados.
la30a4cop6bLUMOHHAn XxpomaTtorpadusa U ee aHaNUTUYECKME BO3MOXKHOCTU. TpeboBaHMA K
rasamM-HocuTensam u agcopbeHTtam.

[a30-KNAKOCTHaA XpomaTorpaduma n ee aHaIMTUYECKOE NPUMEHEHME.

MexaHn3Mm pasgeneHuna BelecTs. TpeboBaHMA K HOCUTENAM, UX MoaUdULMPOBAHME.
TpeboBaHMA K HENOABUMKHbBIM XUAKUM dasam, UX TUMbI U XaPaKTEPUCTUKMN NONAPHOCTMY.
BbicokoapdeKTUBHAA KaNnMANAPHAA ra3oBan xpomaTtorpadums.

OCHOBHble 3aKOHOMEPHOCTM PA3MbITUA XPOMaTorpadUyecknx 30H B KAMWUANAPHOWM
Xpomatorpadpuu.

MepcneKkTMBbI MCNOIb30BAHMA KaNUANAPHBIX KONOHOK.

*MunakoctHaa agcopbunoHHaa xpomaTorpadus. OCHOBbI meToAa.

CeneKTMBHOCTb M 3O PEKTUBHOCTD B *KUAKOCTHOM XpomaTorpadpuu.

XpomaTorpapmyeckas KONOHKA B  KUAKOCTHOM  xpomaTtorpaduu, aacopbeHThbl,
pacTBOpPUTENN U NOABUKHaA ¢asa. TpeboBaHUA K NOABUKHOM dase.

[eTeKkTopbl B WAKOCTHO-aAcopbuMoHHOM XxpomaTtorpadumn. Cuctema BBoga npobbl B
KONOHKY. [pumeHeHne meToaa *KUAKOCTHO-aACcopOUMOHHOM XpomaTorpaduu.
ToHKocnolHaa xpomaTtorpadua. OCHOBblI MeTOAA.
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44. OTHOCMTENbHAA CKOPOCTb ABUXKEHUA XpomaTorpadmyeckon 3o0Hbl Rf Kak xapakTepucTmKa
YOEPKUBAHMA U ee CBA3b C KOIGOMLMEHTOM pacnpesenieHuns.
45. Hocutenn, copbeHTbl M pacTBOPUTENIN B TOHKOC/IOMHOMW xpomaTtorpaduun. lMNpumeHeHue
meToAa.
46. MUAOKOCTHO-KUAKOCTHaA (pacnpegenutenbHasa) xpomaTtorpadpua. OCHOBbI, BapuaHTbl U
BO3MOXKHOCTM MeToaa. KoadduumeHT pacnpegeneHus.
47. Hocutenu, noaBuKHbIe U HEMOABUKHbIE Ga3bl B KUAKOCTHO-KUAKOCTHOM XpomaTorpadum,
TpeboBaHMA K HUM. MpumeHeHne meToaa.
48. PacnpepenutenbHaa xpomaTtorpadus Ha bymare. OCHOBbI MeToAa.
49. Knaccndurkauma metoga OymarkHoM  xpomaTtorpadmm NO  TEXHUKE  BbINOAHEHMUA
9KCNEepPUMEHTa.
50. TpeboBaHuA K xpomaTorpadumueckon bymare, pacTBOPUTENAM NOABUIKHOM U HEMOABUIKHOM
¢da3zbl. MpumeHeHne meToaa.
51. Dkckio3nonHas xpomarorpadus (reias xpomatorpadusi). CylHOCTh METO/IA.
52. Knaccudukamnms reiei.
53. PactBopuTenu, ncnoap3dyemblie B reib-xpomarorpaduu. O0rmacTi NpuMEHEHUS METO1a.
54. OcHOBHBbIE NPEACTABIECHUS O MEXaHU3ME HOHHOTO 0OMEHa.
55. Hcnonws3oBaHme MPOIIECCOB HOHHOTO OOMEHA B aHATUTHYECKON XUMHH.
56. CopOeHTh HOHHOOOMEHOH XpoMaToTrpapuu U UX (PU3UKO-XUMHUYECKHE CBOMCTBA.
57. MonooOMeHHOE paBHOBECHE U N30MPATEIHHOCTH COPOLIHH.
58. Koncranta paBHOBecHs, KOOPPUIIUEHT CEICKTUBHOCTH M KOI(PPHUIIMEHT pacrpenesieHus B
MOHOOOMEHHOM XpomaTtorpadum.
59. DkcnepuMeHTaJdbHbIE METOJBl HMOHOOOMEHHOUN Xpomartorpaduu (CrocoObl TMOJTydCHHS
XpOMAaTOTPaMMm).
60. XpomaTtorpaduyeckue nmapaMmeTpsl yAepKUBaHHS B HOHOOOMEHHOM XpomaTorpadun.
61. Knaccudukarus netekropoB B HOHHOM Xxpomarorpaduu. TpeGoBaHUs K HUM.
62. KoHAyKTOMeTpuyeckune AeTeKTOpbl B MIOHHOW XpomMaTtorpaduu.
63. AMnepomeTpuyeckoe AeTEKTUPOBAHME B MIOHHOW XpomMaTtorpadum.
64. CnekTpodoTomeTpuyeckoe (doTomeTpunyeckoe) AeTeKTMpoBaHne B MOHHOM
Xpomatorpapumu.
65. ®dnyopecueHTHOe AeTEKTUPOBaHMeE.
66. PedpakTomeTprueckoe IeTEKTUPOBAHUE.
6. CAMOCTOSTEJBHAS PABOTA OBYYAKOLIUXCA
®opma o0ydyeHusi __ ouyHas
HasBanue pasesioB u Tem Bupa camocTosiTe1bHOM padoThI Oo0bem| dDopma
B KOHTPOJIst
yacax
Paznen 1. Teoperuueckue | [IpopaboTka ydeOHOTO MaTepuana; S5 [ectupoBaHHe
OCHOBBI ~ QHAJIUTUYECKOM | MOJArOTOBKA K TECTHPOBAHHUIO, KOJUIOKBUYM,
xpomaTorpaduu. KOJUIOKBUYMY U 3a4ETY. MpoBepKa
Tema 3. Kauecmeenmviti | Pacu€rnl 1o pe3yJbTaTaM peuieHus
UKONUYECMBEeHHbI AHAIU3 | DKCTIEPUMEHTa, TOATOTOBKA K 3aIlIUTe 3a1a4
8 Xxpomamozpaguu 1a00paTopHBIX paboT.
Pemenue 3a1a4 o u3ydyaeMbIM TeMaM
Paznen 2. I'azoBas | [IpopaboTka y4eOHOTO MaTepuana; 3  [ectupoBaHHe
xpomatorpadus. MOJITOTOBKA K TECTHPOBAHHUIO, KOJUIOKBUYM,
Tema 2. KauecTBeHHBIN U | KOJJIOKBUYMY H 3aUETYy. MpOBEpKa
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KOJINYECTBEHHBIN Pacuérel o pe3yabraram peLIeHns
ra3oxpomarorpapuyecKkuii | SKCIepuMeHTa, MOATOTOBKA K 3aIIUTE 3a1a4
aHaIu3. 1ab0paTopHBIX PaboT.

Pemenue 3aga4 no u3ydaemMbiM TEMaM.
Paznen 3. JKwuakoctnas | [Ipopabotka y4yebHOro Marepuana; 3  [recTHpoBaHHE
xpomatorpadus. HOJArOTOBKA K TECTUPOBAHHUIO, KOJUIOKBUYM,
Tema 2. IlnaHapHble | KOJUIOKBUYMY U 3auéTy. [IpOBEpKa
xpomarorpadudeckue Pacuérsl o pe3yapTaTam pelieHus
METO/IBI. 9KCIIEPUMEHTAa, IOJrOTOBKA K 3allluTe 3aj1a4

1a00paTOPHBIX padoT.

Pemenue 3a1a4 no n3ydaemMpiM TEMam.
Paznen 4. Monoobmennas | [IpopaboTka y4deObHOro Marepuana; TECTUPOBAHUE
xpoMarorpadus. MOJIrOTOBKA K TECTHUPOBAHMUIO, KOJUIOKBUYM,
Tema 2. HMoHooOMEHHBIE | KOJJIOKBUYMY U 3aUéTy. IIPOBEpPKA
paBHOBECHS. Pacuérsl o pe3yapTaTam pelieHus
Xpomarorpapuieckue JKCIIEPUMEHTa, TOJrOTOBKA K 3allluTe 3 3a1a4
napaMmeTpsl yAepKUBaHUs. | J1abOpaTOPHBIX padoT.
CenexTUBHOCTD Pemenue 3a1a4 o nu3ydyaeMbIM TEMaM.
paszaeneHusl.
Tema 3. Kamwusapusni | [IpopaGoTka ydeOHOTO MaTepuaia; TECTUPOBAHUE
anexktpodopes MOATrOTOBKA K TECTUPOBAHHUIO, 4 KOJUUIOKBUYM,

KOJUIOKBUYMY U 3a4ETY.

10. YYEBHO-METOJINYECKOE n NHP®OPMAIMOHHOE

OBECIIEYEHMUE JJUCHUIIJINHBI
a) Cnmcok peKoMeHayeMoil JIuTepaTypbl

OCHOBHAasA:

OCHOBHASI:

1.Cepoga, E. 0. Xpomarorpadpudeckue MeToasl ananuza : yueoHoe nocodue / E. 10. Cepoga, b.
H. dpuxep. — ExarepunOypr : YI'JITY, 2019. — 96 c¢. — ISBN 978-5-94984-730-5. — Tekcr :
ANIEKTPOHHBIN // Jlanb : ANIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL.:
https://e.lanbook.com/book/142573

2. Xpomarorpaduyeckue MeTonapl aHanmuza : yueOHoe mocobue / E. B. IlamkoBa, E. B.
BosocoBa, A. H. lunyns [u ap.]. — CraBponoss : CtT'AY, 2017. — 59 c.— Tekcr:
ANEKTPOHHBIN // Jlanb : ANIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL.:
https://e.lanbook.com/book/107233

3.Cepos, FO. M. Xpomarorpaduueckue MeTOIpl aHaiu3a : yueoHoe nocodue / FO. M. Cepos, B.
10. Kontoxos, A. FO. KprokoB. — Mocksa : Poccuiickuii yauepcureT Apyx0bl HapoaoB, 2011.
— 220 ¢. — ISBN 978-5-209-03574-9. — TekcT : 271eKTpOHHBIN // DAEKTPOHHO-0MOIHOTeYHAas
cucrema [IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/11544.html
JAOTOJHUTEIbHAS:

1.MBanoBa, H. B. Beeaenue B xpomatorpaduueckue MeTObpl aHanu3a : yueOHoe mocobue / H.
B. NBanoBa, O. H. bynrakosa, I'. O. PamazanoBa. — Kemeposo : KemI'Y, 2020. — 95 c¢. —
ISBN 978-5-8353-2669-3. — Tekct : snekTpoHHbIH // Jlaub : 31eKTpOHHO-OMOIMOTEUHAast
cuctema. — URL.: https://e.lanbook.com/book/162606

2.Xpomarorpaduueckue MeTO bl aHamu3a : yaeoHoe nmocodue / E. B. [1amkosa, E. B. Bonocosa,
A. H. Ilunyna [m gp.]. — CraBponons : CTaBpONONBbCKUN TOCYAAPCTBEHHBIM arpapHbIi
yauBepcuret, AIPYC, 2017. — 59 €. — TekcT : 31eKTpoHHbIN // DNeKTpoHHO-0MOInoTe HAas
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cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/76128.html
3.IIpyrno, I'. ®. Xpomarorpaduyeckne MeTo sl aHanu3a : yueobnoe nmocodue / I'. ®@. [Ipyrio, O.

B. ®énoposa, P. A. Cmut. — Cankr-IlerepOypr : Cankr-llerepOyprckuii ToCyaapCTBEHHBIH
VHUBEPCUTET IMPOMBIIIICHHBIX TEXHOJIOTHH U nu3aitHa, 2017. — 85 €. — TeKcT : 31eKTpOHHBIH
/I DnextpoHHO-OmMOMMoreuHnas  cucrema IPR BOOKS : [caiit]. —  URL:

https://www.iprbookshop.ru/102592.html

y4eOHO-MeTOoAMYecKas:

1.Bpeiackux I'. T. Beenenne B xpoMmaTorpaduieckue METOIbl aHAIN3a : METOANYECKHE
YKa3aHUs U CAMOCTOATEIBHOM pabOoThl CTYICHTOB 2 Kypca SKOJIOTUYECKOTO (PaKyIbTeTa
HanpasisieHus noaroroBku 6axanaspuat 04.03.01 — Xumus / I'. T. bpeiackux; Yal'V, UMOu®K.
- VibsHOBCK @ Yal'Y, 2019. - 3arn. ¢ skpana; HeonmybnukoBaHHBIHN pecypce. - DIEKTPOH.
TekcToBble J1aH. (1 gaitn : 565 KB). - TekcT : 31eKTpOHHBIH.
http://lib.ulsu.ru/MegaPro/Download/MObject/6988

CorJjiacoBaHo:

R
/ / /4
Havaneuuk otaena HB Val'Y  /Oxymesa UA.  “ /A /—
JIO/KHOCTb COTPY/IHHKA HAYy4YHOI OMOIHOTEKH OHUO Aoanucs 10.06.2021

0) nporpaMMHoOe obecrieyeHue
1. MicrosoftOffice
2. OC Windows Professional
3. Adxtumiaruar BY3

B) IIpodeccuonanibubie 6a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. D5eKTpOHHO-OMOIMOTEUHBIE CUCTEMBI:

1.1. IPRbooks : smexkrponHO-OMOIMOTEYHAs cUcTeMa . caidT / rpymmna Kommanuii A ITu
Ap Meama. - Capatos, [2021]. — URL: http://www.iprbookshop.ru. — Pexxum mocrtyma: s
3apEerucTpUp. MOJb30BaTeNel. - TeKCT : AJEKTPOHHBIN.

1.2. FOPAUT : snekTpoHHO-6MOIMOTeuHas cuctema . caiit /| OOO DieKTpoHHOE
m3narensctBo FOPAUT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexxum moctyma: st
3aperucTpup. MoJb30BaTesei. - TeKCT : 3JeKTPOHHBIH.

1.3. KoHCynbTaHT CTyAEHTa : JICKTPOHHO-OMONMoTeuHas cuctema : caiitr / OOO
[Monurexpecypc. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum noctyna: uist 3aperucTpup. nojb3obareneid. — TeKCT © 3JeKTPOHHBIH.

1.4. KoHCynbTaHT Bpaya : 3JIEKTPOHHO-OnOmHoTeyHas cucrema : cait / OOO Beicuiast
IIKOJIa OpraHW3allid ©  YIpaBJICHUS 3[paBoOXpaHeHHEeM-KOMITJIEKCHBIM ~ MEAUIUHCKUN
koHcantuHr. — Mocksa, [2021]. — URL: https://www.rosmedlib.ru. — Pexum mocrtyma: s
3aperucTpup. Moyib3oBareneil. — TeKCT : ANMEeKTPOHHBIN.

1.5. Bosbinast MeAMIIMHCKAsT OMOIHOTEKA © DICKTPOHHO-OMOIMOTEYHAs cucTeMa . cailt /
OO0O byxkan. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocrtymna:
JUISL 3apETUCTPUP. T0JIb30BaTenei. — TeKCT : AIeKTPOHHBI.

1.6. Jlanp : snekTpoHHO-OMONMHMoTeuHas cuctema : cat / OOO DBC Jlanp. — CaHKT-
[MerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum moctyma: ans 3aperucTpup.
MOJIb30BaTeNel. — TeKCT | JIIEKTPOHHBIN.

1.7. Znanium.com : sneKTpOHHO-OMOIHOoTeYHass cucrema . cait / OOO 3HaHuMyM. -

®opma A Crpannna 26u3 29


https://www.iprbookshop.ru/76128.html
https://www.iprbookshop.ru/102592.html
http://lib.ulsu.ru/MegaPro/Download/MObject/6988
http://www.iprbookshop.ru/
https://www.studentlibrary.ru/cgi-bin/mb4x
https://www.rosmedlib.ru/
https://www.books-up.ru/ru/library/
https://e.lanbook.com/

MuHHCTEpPCTBO HAYKU U BEICIIEro oopa3oBanust PO

o o Dopma
VIIbsIHOBCKHiT TOCYIapCTBEHHBII YHUBEPCHUTET
@ - PabGouas mporpamMma v CIUIUIMHBI
Mocksa, [2021]. - URL: http://znanium.com . — Pexum pgoctyma :@ it 3aperucTpup.

0JIb30BaTeel. - TeKCT | 3JIEKTPOHHBIM.

1.8. Clinical Collection : xonmexkuus i MEIUIUHCKAX YHHUBEPCHTETOB, KJIHMHUK,
MEUITMHCKUX OoubIMoTEeK /l EBSCOhost : [mopraut]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
e97828f9f7e1%40sessionmgrl02 . — Pexxum jgoctyma : Juis aBTOpHU3. NoJb30oBareneid. — TekcT :
JJIEKTPOHHBIH.

1.9. Pycckmii s3bIK KaK WHOCTPAHHBIH : 3JICKTPOHHO-0OpPA30BATENBHBIN pecypc Ui
UHOCTpaHHBIX cTyneHToB : caT / OO0 Kommanus «Ait [Iu Ap Meaua». — Caparos, [2021]. —
URL: https://ros-edu.ru. — Pexxum moctyma: Juisi 3aperucTpup. mojb3oBareiei. — Tekcr :
JJIEKTPOHHBIH.

2. Koncyasrantllaroc [DnexkTpoHHBIH pecype]: cnpaBoyHas mpaBoBas cucrema. /OO0
«Koncynprant [nrocy» - DnekTpoH. naH. - Mocksa : KoncynerantlIntoc, [2021].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIA:

3.1. ba3a gaHHBIX NMEPUOMYECKUX M3TAHUH : 3neKTpoHHbIe xypHainsl /| OO0 NBUC. -
Mocksa, [2021]. — URL.: https://dlib.eastview.com/browse/udb/12. — Pexum aoctyma : s
aBTOPU3. NOJIB30BATENEH. — TEKCT : 3JIEKTPOHHBIMN.

3.2. eLIBRARY.RU: nayuHnasi snekTponHas OuOmuoreka : caiit [/ OOO Hayunas
Onektponnas bubnmnoreka. — Mockga, [2021]. — URL: http://elibrary.ru. — Pexxum nocrtyma : st
aBTOPH3. NOJIb30BaTENEN. — TEKCT © 3IEKTPOHHBIN

3.3. «Grebennikon» : anextponnas 6udmuoteka / U] I'pebennukos. — Mocksa, [2021]. —

URL:  https://id2.action-media.ru/Personal/Products. — Pexum mocTtyma : Juiss aBTOPHS3.
MoJib30BatTeNiel. — TEeKCT : AIIEeKTPOHHBIH.

4. HaunuoHajbHasi ?JJEKTPOHHAsi OMOJMOTEKAa : DIIEKTpOHHas OuOIMOTEKa
dbenepanpHas rocyaapcTBeHHas WHGOPMAIIMOHHAS cucTeMa : caiT / MUHHCTEpCTBO KYJIbTYpHhI
P® ; PT'Bb. — Mocksa, [2021]. — URL: https://H36.pd. — Pexum goctyma : Uit MOJIb30BaTENCH
Hay4qHOU OMONMHMOTEKH. — TEKCT : AJICKTPOHHBIN.

5. SMART Imagebase Il EBSCOhost : [mopran]. - URL.:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum mocryma : s aBTOPHS3.
noJib3oBarenei. — Mi3o0pakeHue : JIIEKTPOHHEBIE.

6. ®enepanbHbie HHPOPMAIIMOHHO-00Pa30BaTEIbHbIE MOPTAJIbI:

6.1. Exunoe okHO nocTyma K 00pa3oBaTelbHBIM pecypcaM . (emepanbHblii moprai /
yupequrenr OI'AOY IO LIPI'OII m UT. — URL: http://window.edu.ru/ . — Tekcr :
3JIEKTPOHHBIM.

6.2. Poccuiickoe obpazoBanue : (emepanbhbiii moptan / yupeauresnrs GTAOY 1O
LPI'OIT u UT. — URL: http://www.edu.ru. — TeKkcT : 3IeKTPOHHBIH.

7. O6pa3oBaresibHbIe pecypebl Yal'y:

7.1. Dnektponnasts O6ubmuoreka Yal'V @ moayns ABUC Mera-ITIPO / OO0 «Jlara
Okempece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum moctyna : 1 mojib3oBaresiei
Hay4HOU Oubnuoreku. — TeKCT : 3JeKTPOHHBIM.

CorsacoBaHo: T AL

3am.nau. YUTuT Knoukosa AB. / /777" | 17.06.2021
Jlomwknocts cotpyanuka YU TuT OUO MOJIIINCH JlaTa
10 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME HAYYHO-

UCCJEJOBATEJbCKOM PABOTHI
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YueOHast aymauropusi 225 Ui TPOBEICHUS JEKIWH, 3aHITHIA JIA0OpAaTOPHOTO THIIA,
TPYIIOBBIX ¥ WHAWBUIAYAJIBHBIX KOHCYJIBTAIMH, TEKYIEro KOHTPOJIA M TMPOMEKYTOYHOMH
arrectaiuu (¢ HabOpoM  JEMOHCTPALIMOHHOTO  OOOpymOBaHHMS uisi  oOecrieyeHus
TEMaTUYECKUX WUIIOCTPAllMii B COOTBETCTBUM € paboyeil mporpaMMoil JAMCLHUILINHBI).
[Tomemenne yKOMIUIEKTOBAHO CIIEIHMAIN3UPOBAHHONW MeOenpio Ha 24 TOCaJ0YHBIX MECT U
TEXHUYECKUMH CPEICTBAMH: OKpaH HACTEHHBIH, JJOCKa ayauTopHas. Pabouee wmecto
npenogaBatens, WI-FI, uarepuer. Ilnomans 42,93 kB.m.

Y4eOHast ayTuTopus UIsl caMOCToSTeIbHON paboThl ctyneHToB 230 ¢ noctynom k DBC.
JUII  caMOCTOsTeNbHOW paboTel  crymentoB, WIi-Fi ¢ goctymom k DOUOC, DBC.
KomnproTepHplii  Kilacc yKOMIUIEKTOBAHHBIM — CIIEIMATU3MPOBAHHON Mebenpo Ha 32
MOCAJI0YHBIX MECT M TEXHHYSCKMMH cpeacTtBamu oOydeHuss (16 mepcoHanbHBIX
KOMMBIOTEPOB) ¢ octynoM k cetd «Mateprer», DUOC, IBC. [Tnomans 93,51 xB.M.

YuTanpHbIi 3a)1 HaAy4HOH OMOIHoTeKH (ayauTopus 237) ¢ 30HOM TS CaMOCTOSATEIbHOM
paboter, Wi-Fi ¢ gmocrynom k OHWOC, DBC. Ayautopus YKOMIUIEKTOBaHA
crenuann3upoBaHHO MeOenpio Ha 80 MmocamoyHBIX MECT W OCHAIIeHAa KOMITBIOTEPHOM

TEXHUKOU ¢ nocTynoMm k cetu «Muatepuery, DMOC, DbC, s3xpanom u npoektopoM. IInomanp
220,39 kB.M.

11 CITIEOUAJBHBIE YCJOBUSA 1JISA OBYYAIOLIUXCA C
OI'PAHUYEHHBIMHA BO3ZMOXHOCTSAMMU 310POBbSI (OB3) U
NHBAJINJI0OB

O6yuatomuecs ¢ OB3 u uWHBaMMABI TPOXOAAT TPAKTHKY COBMECTHO C JPYTHMH
oOyvarormumucs (B y4eOHOW Tpymme) WIA HWHIMBHAYyAIbHO (IO JIMYHOMY 3asBJICHUIO
00ydJaromierocs).

Ompenenenre MeCT MPOXOXKIACHUS TPaKTUKH s oOydarontuxcs ¢ OB3 u wHBanmmoB
OCYILIECTBIISIETCSI C YUETOM COCTOSIHMSI 3/I0pPOBbS M TPEOOBAaHUN K MX JAOCTYIMHOCTH Ui JaHHOU
Kareropuu oOydaromuxcs. [Ipu onpeneneHMM MecT M yclIOBUH (C y4ETOM HO30JIOTUYECKOM
TPYNIbBl YU TPYNIbl  WHBATUAHOCTH  OOy4aloOLIErocs) MPOXOXKICHHS  y4eOHOH |
MIPOU3BOJICTBEHHONW TMPaKTUK Ui JAHHOW KaTeropuu JIMIl YYUTHIBAIOTCS WMHIMBUYyalIbHbIC
OCOOCHHOCTH OO0ydYaroIMXcs, a TakkKe PEeKOMEHAAUU MEIUKO-COIMAIIbHON 3KCIEepPTH3bI,
OTpa)KCHHbIE B MHJIUBUYAIbHON MpOrpaMMe peadHInTalui, OTHOCUTEIFHO PEKOMEHJOBAHHBIX
yCIIOBUH U BUJIOB TPY/a.

[Ipu ompeneneHun mecta npakTuku s oOydaromuxcs ¢ OB3 u uHBanmuaoB ocoboe
BHHUMaHUE yJensercs 0e30MacHOCTH TPyAa U OCHalleHuio (o0opynoBaHuio) pabodero mecrta.
PaGouune MecTta Ha MpPakTUKY MPEAOCTABISIOTCS MPO(UIBLHONW oOpraHu3alueil B COOTBETCTBHHU
CO CIEAYIOIINMH TPEOOBAHUSIMU:

—  iasa odyyarommxcss ¢ OB3 u MHBAAMIOB 1O 3pPeHMI0 - CJA0OBUASIIMX: OCHAILCHHE
crenuansHoro pabodero Mecta OOHMMM U MECTHBIM OCBEUICHHEM, OOECIeUnBaIOIIUM
OecIpensITCTBEHHOE HaxXOXJICHHWE YKa3aHHBIM JIUIIOM CBOETO paboyero MecTa W BBINOJTHEHHE
WHJIMBHUIYyaJIbHOTO 33JJaHUs; HATMYUE BUJACOYBEITUUUTENEH, JIYTI,

—  guaa odyyawmuxes ¢ OB3 v MHBaAJIMIOB MO 3pPEHUI0 - CJENbIX: OCHAICHHE
CHeIHalbHOTO paboyero mMecra THQPIOTEXHUYECKUMH OPHEHTHpPAMH W YCTPONCTBaMH, C
BO3MOHOCTBIO HCIIOJIb30BaHMSI KPYMHOTO penbeHO-KOHTpAacTHOrO mmipudra u mpudra
Bpaiins, aKyCTUYECKUMU HAaBUTAlIUOHHBIMHU CpencTBamu, o0ecneYnBaroIINMH
OecIpensITCTBEHHOE HAaXOXJICHHWE YKa3aHHBIM JIUIIOM CBOETO paboyero MecTa W BBIMOJTHEHHE
WHIUBUAYAIBHOTO 3a/IaHUS;

—  aasa odyvyarommxcst ¢ OB3 u uHBanuaoB mo ciayxy - caadocablmammx: OCHAaIICHHUE
(oOopymoBanue) chenuasbHOro pabodero MecTa 3BYKOYCHJIMBAIOIIEH — ammapaTypoi,
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TeneoHaMu AJis C1ab0CIIbIIIAITIX;

— s odyvyaromuxcsi ¢ OB3 1 HHBAJHIOB MO CJYXY - IVIyXHX: OCHAIICHUE CHEIHAIBHOTO
paGouero Mmecrta BU3YaJbHBIMH HWHAWKATOpaMH, NpeoOpa3ylolMMU 3BYKOBBIE CHUTHAIBI B
CBETOBBIEC, DPEUEBbIE CUTHAJIBI B TEKCTOBYI OETYIIYI0 CTPOKY, A OecHpensiTCTBEHHOIO
HaXO0XJACHUA YKa3aHHBIM JIMIIOM CBOCTO pa60qer0 MCCTa W BBIIIOJIHCHUA WHAWBUAYAJIBHOI'O
3aJJaHuUs;

— aaa oOywyaromuxes ¢ OB3 u umHBaAMaoB ¢ HapyumeHueM (YHKUMIE ONOPHO-
ABUTaTeJIbHOI0 ammapara: o0opyaoBaHue, 00ECIeUMBAIOIIee PEANTU3aNI0 SPTOHOMHYECKIX
MPUHIMIOB (MaKCUMaIbHO yI0OHOE I HHBAJIH/IA PACIIONOKEHUE FIEMEHTOB, COCTABIISIONINX
pabodee MecT0); MEXaHHM3MbI M YCTPOWMCTBA, MO3BOJIIONINE HW3MEHSTH BBICOTY W HAaKJIOH
paboueii TOBEPXHOCTH, MOJIOKEHHE CHACHBS PabdOYero CTyna MO BBHICOTE M HAKJIOHY, Yroj
HAKJIOHA CIIMHKKA pPaboyero CTyia; OCHALICHHWE CIENUATBHBIM CHICHBEM, 00ECIeUNBaIONINM
KOMIICHCAIUIO YCUJIMA ITPU BCTaBaHUH, CIICIHUAJIBHBIMU HpI/ICHOCO6HeHI/I$IMI/I IJId yOpaBJICHUS U
00CIyKMBaHUS ATOro 000pyI0BaHUS.

VYcemoBus opranus3alvii MW TIPOXOKACHUA HNPAKTUKH, IIOATOTOBKHM OTUYCTHBIX MAaTCpHaJIOB,
MIPOBEJICHUS TEKYILEr0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTECTAlMU 0 MPAKTHKE 00ecTeYnBaroTCs
B COOTBETCTBUU CO CIIEAYIOIUMH TPEOOBAHHUSIMHU:

— O6bem, Temrl, (GOpMBI BBIIOJTHEHUS WHIWBHIYAJIHHOTO 3aJaHHUS HAa TEPUOJ] MPAKTUKH
YCTAaHABJIIMBAIOTCA HWHIAUBHUAYAJIBHO JJId Ka)XXJ10Io 06yqa}0mer0051 YKa3aHHBbIX KﬂTCFOprI. B
3aBUCHUMOCTHU OT HO3O0JIOTMHM MAKCHUMAJIbHO CHMKAIOTCA IIPOTUBOIIOKA3aHHBLIC (3pI/ITeJ'II)HI)Ie,
3BYKOBBI€, MBIIIEYHBIE U JIp.) HArPY3KH.

— VY4yeOHble M y4eOHO-METOOUYECKHE MaTepHalibl MO0 TMPAKTUKE MPEACTaBIAIOTCA B
pasnmuuHbIX GopMax Tak, 4ToObl oOyuarommecs ¢ OB3 w wHBamuIBl C HapYIICHUSMH ClIyXa
nostydyanu MHGOpPMaIMI0 BU3YaJbHO (IOKYMEHTAIUsl MO MPAaKTHKE Ie4YaTaeTcs yBEIWYEHHBIM
mpudToM; MPEedOCTaBISAIOTCS BHAEOMATepUalbl U HArjsAHbIE MaTepHallbl M0 COAEPKAHUIO
MPAKTUKHU), C HAPYUICHUSIMHU 3PEHUS — ayAuajJbHO (HAIpUMeEp, C MCIOJIb30BAaHUEM IpPOTrpamMM-
CHUHTE3aTOPOB PEUN) WM C MTOMOIIBIO TU()IOMHPOPMAIIMOHHBIX YCTPOUCTB.

—  ®opMma npoBeleHUsI TEKYIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOYHOW aTTeCcTalluH
g obydaromuxcss ¢ OB3 M HMHBaNUIOB YCTaHABIMBAETCS C YYETOM HWHIMBUAYaJTbHBIX
NCcUX0(U3HUECKUX O0COOCHHOCTEH (YyCTHO, MHCbMEHHO, NMPU MOMOIIM KOMIIbIOTEpa, B (opme
TecTUpoBaHus u T.n.). Ilpu HeoOxoaumocTH  oOydaromemycs MPEIOCTABIIACTCS
JOTIOTHUTEIHLHOE BPEMS JJIsl IOJArOTOBKU OTBETA U (MJIN) 3aIlUThI OTYETA.

PazpaboTunk qnoueHT bpeiackux I'.T.

10.06.21
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