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BBEJIEHUE
YcioBus nposeeHnst 1a00paTopHbIX padoT:

1. TlpenBapuTenbHOE O3HAKOMJICHHE C TMPaBWIAMH TEXHUKHU
0€301acCHOCTH B XUMHUYECKOM J1a00paTOpHH.

2. IlpenBaputesibHAs 3alIUTa TEOPETUUECKON YACTH JIJIs
MOJIYYCHUS TOTyCKa Ha BBITTOJIHEHNE PAOOTHI.

3. Jlaboparopnas padota odopMIIIeTCS B TETpaau s
1ab0paToOpHBIX PabdoT.

4. OdopMIeHHbIEC IKCIIEPUMEHTAIIBHBIE PE3YJIbTAThI
71a00opaTopHOM pabOThI MOATBEPKAAIOTCS IOAMUCHIO
Iperno/iaBaTes.

5. Ilocne mpoBeneHus u odopMIICHHUS JIAOOPATOPHON PabOTHI
oOsi3aTenpHa ee 3aluTa.

Xpomarorpauueckre  METONIbI  IIMPOKO  NPUMEHSIOTCS B
PA3JIMYHBIX OTPACIISIX MPOMBIIUICHHOCTH M HAay4YHBIX HCCIEIOBAHUIX
IUIs aHaJdu3a CMECH Ta3000pa3HbIX, XKUAKAX M TBEPIbIX BEIIECTB,
IPENapaTUBHOTO BBIACICHUS COEAUHEHUN W Uil U3y4YeHUs (PU3HKO-
XUMHUYECKUX CBOMCTB I'a30B U PaCTBOPOB.

Xpomartorpaduss — 3TO JUHAMUYECKUN COpPOLMOHHBIA METOJ
pa3leneHuss CMECEHM  BEIIECTB, OCHOBAaHHBIM HAa  MHOTOKPAaTHOM
pacrlpesieicHn BEHIECTB MEXAy JByMsi (a3zaMu, OAHA U3 KOTOPBIX
HETIOJIBUKHAA, & JIpyrasi — IOJBWKHASA, HEPEPHIBHO MEPEMEIIAOILASICS
BJI0JIb HEMOIBM>KHOM (hazbl.

B naHHBIX METOIUYECKUX YKa3aHUSIX MPEACTaBICHbI paOOThI IO
KUJKOCTHOMY BapuaHTy Xpomatorpadpuyeckoro ananmza. CoriacHo
KJIacCCU(PUKAIMA XPOMATOrpaUuECKUX METOJOB [0 arperaTHoMy
COCTOSHMIO (Da3 BCe METO/bl, UCIOJIb3YIONIME B KAYECTBE IMOIBUKHOM
(da3bl KHUIKOCTb, OTHOCAT K >KMAKOCTHOWM Xpomatorpapuu (KX). B
Ipeaesiax 3TOM TPYHIbl BBIACIAKOT KOJIOHOYHYIO U IUIOCKOCTHYIO
xpomatorpaduro. K mocieaneit oTHOCATCS OyMakKHBIM M TOHKOCTIOWHBIN
BAPUAHTHI.

Meroasl  KUIKOCTHOW  XpoMarorpaduu HaxoAST  IIMPOKOE
IIPUMEHEHUE B HAYUYHBIX HCCJIECIOBAHUAX W TEXHOJIOTHH, B TaKUX
o0yacTsaX, Kak XuMUs, HeHTeXUMHs, OMOJIOTHS, MEIUIIMHA, THUIIEBas
IIPOMBIIIIEHHOCTh, OXPaHa OKPYXKAIOLIEH CPEAbl U BO MHOTUX APYTHUX.
[IpuMeHeHre B KUAKOCTHOM XpoMaTtorpaguu B KadeCcTBE SJIIOCHTA
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KUJKOCTH TIO3BOJISIET AHAJIIM3UPOBATH CMECH NPAKTHYECKH BCEX
PacTBOPUMBIX BEIECTB, B TOM YHCII€ U T€X, KOTOpbIE HE MOTYT OBITH
MPOAHAIM3UPOBAHBI METOJIOM Ta30BOM XpomaTtorpaduu u3-3a HX
BBICOKMX TemImeparyp kumnenus. [pyroit ocobenHoctbio XXX siBhsercs
BO3MOXHOCTh HCIOJIb30BaHUS OOJBIIET0 YHCIA MapamMeTpoB MpU
ONTUMU3ALMK  YCIOBUM  pa3elieHHss 3a  CUeT  pealu3aluu
B3aMMO/JICUCTBUSI MOJIEKYJ PA3ACIISIEMbIX BEIIECTB HE TOJBKO C HEMOA-
BIDKHOM (pa3oif (kak B ra3oBOM xpomatorpaduu), HO U ¢ MOJBHXKHOM ¢a-
30i. Hakonen, pazgeneane B KX 0OpoBOOSIT TMpH  HU3KHUX
temneparypax (20—60 °C), yTo uHOTIa YIydIlaeT pa3jciicHue.

BoinonHenue n1ab0paTOpHBIX paldOT, MPUBEACHHBIX B JaHHBIX
METOANYECKUX yKa3aHUsX, MO3BOJIUT CTYCHTY OCBOUTH
NEPCIEKTUBHBIN, HNIMPOKO PACIPOCTPAHECHHBIM B HAIl€ BPEMS METO]I
aHanu3a. PasnuuHble  BapuaHThl  UCHIOJHEHUS  KUAKO(Da3HOU
xpomarorpaduu Aal0T BO3MOXKHOCTb YJIYUIIIUTh pa3jiejiCHUE BEIIECTB,
MOBBICUTH Y()PEKTUBHOCTD U CEIEKTUBHOCTH METOIA.

Oco0eHHOCTH BBINOJHEHUA XPOMATOrpaGuIecKOro aHajaInu3a

Inockocmnaa xpomamozpagusn

OguuM W3 BapUAaHTOB  JKUJIKOCTHOM  Xpomarorpaduu,
pa3IMYarOIIUXCA IO TEXHUKE MCIOJHEHUS W alnaparypHOMY
O0(OpMIIEHUIO XPOMATOTIpa(prUuecKOro Mpouecca, sIBISETCS TIOCKOCTHAs
xpomartorpadusa. IlmockoctHass xpomartorpadus oOObEAMHSET JBa
POJICTBEHHBIX METOJIa — OYMa)KHYIO U TOHKOCIIOMHYIO XpoMaTorpaduro.

Bbymasicnaa xpomamozpaghusa

Xpomamoepaguueckas Oymaea. Xpomarorpaduyeckyro Oymary
M3rOTaBJIMBAIOT W3  BBICOKOKAYECTBEHHOI'O  XJIOMKa, T. €. W3
MPAKTUYECKU YUCTOU a-IeIUTI0I03bI (10 98 %). JIpeBecuHy B KayecTBe
UCXOIHOTO CBIpbS HE TPUMEHSIOT, TaK KakK IpH JUIMTEILHON
nepepadOTKE €€ M OYMCTKE IIOJIY4YaroTCsd KOPOTKHE W XaOTHYHO
pacIoJIOKEHHBIE BOJIOKHa Oymaru. Xpomarorpaduueckas Oymara
JIOJDKHA  MPEACTABISATH COOOW  JUIMHHBIC, OPHUCHTHUPOBAaHHBIE B
OTIPEJICTICHHOM HAaIlpaBJICHUHM BOJIOKHA. B 3TOM cilydae HaHECEHHasl Ha
OyMary >KHIKOCTh TIEpeMeIaeTcs M0 KamwuisipaM, 00pa3zyeMbIM
BOJIOKHaMH  xpoMartorpaduyeckoil Oymaru. Haumbonee uerkoe wu
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BOCIIPOM3BOJIUMOE Ppa3/elicHHe JAOCTHTAaeTCs B TOM Cjydae, Korja
HalpaBJICHe JIBMKCHHS TIOJBIKHOM (Da3hl COBITAJIaCT C HaIpaBICHUEM
BOJIOKOH OyMmaru. Xpomatorpaduueckas Oymara JI0JKHa OTBEYaTh
CJIEIYIOIIUM TPEOOBAHUSIM:

1) ObITh XMMHMYECKH UYHCTOM, IJI1 Yero €€ IpeaBapUTCIbHO
00pabaThIBAalOT PacTBOPAMH MHMHEPAIbHBIX KHUCJIOT, IIEIOYECH WIIH
aIlleTOHOM M CIIUPTAaMH, KOTOPHIE BHIMBIBAIOT PA3IMUHBIC OPTaHUYECKUE
¥ HEOPTaHUYECKUE PUMECH;

2) OBITh XUMHUYCCKH M aICOPOLIMOHHO MHEPTHOM 10 OTHOIICHHIO K
pazensieMbIM BEIIECTBAM U TIOJIBIKHOU (haze;

3) OBITH OJHOPOJHOW IO IIOTHOCTH W TOJIIIMHE, YeM IUIOTHEE
Oymara, TeM MeIJEHHEE CKOPOCTh JBIDKCHHS 30H IO HEH, HO TeM
OOJIbIIICE KOJMYECTBO BEIIECTBA MOXKHO pa3AeiuTh (COpOmmoHHas
€MKOCTh OyMaru BBIIIIE);

4) IMETh NJIMHHBIC W OTNPEICICHHBIM 00pa30M OPUCHTHUPOBAHHBIC
BOJIOKHA.

Tunvi  xpomamoecpamm. B  3aBUCUMOCTM OT HamlpaBJIEHUS
JIBIWKEHUS TOJBMXXHOM  (a3bl  paszidyaloT HECKOJIBKO  CIOCOOOB
MOJIyYEHHUs XPOMATOrpaMM: BOCXOMSIIUN U HUCXOMASIIUHN, JTHUHECUHBIC
CIIOCOOBI, KPYTOBOM, 2JIEKTPODOPETUUECKHM, TBYMEPHBIN U JP.

B BocxojsiiemM BapuaHTe pa3/iesieHUs JIUCT XpoMaTorpaduuecKoi
OyMmarv onmyckarOT B MOJBWXHYIO (pa3y HMXKE JIMHUM CTapTa W 3a CUET
KaOWUISIPHBIX CWJI  MOJBMXKHAsA (¢a3a mepeMenaercss BBEpX 10
BEPTUKAJIBLHO 3aKpEeIJIEHHOMY JHUCTy. M3-3a JEHCTBUS CUJIBI TSKECTU
pacTBOpHUTEND, KaK IMPABWIO, HE MOJHUMAaeTcs Bbime 20—22 cwm.
[TockousbKy JmMHA TTpoOera MoABUKHOM (ha3bl B 3ITOM CITydyae HEBEJIUKA,
TO BOCXOASIIUMNA BapUaHT MNPUMEHSIOT JJIs pa3/ieICHUs BEIIECTB C
OoJIbIIMM paznuuneM BenuuuH Ry B Hucxomsmem Bapuante Oymara
BEPXHUM KOHIIOM MOTPY>KAETCSA B MOABMKHYIO (pa3y u nmoABvKHas (a3a
MOJ JEHCTBUEM CHJIBI TSKECTH M KAIMWIISPHBIX CHJI JBUXKETCS CBEPXY
BHM3. B 3TOM ciyuae qyimHa npoOera moABMKHOM (Da3bl HE OrpaHUYEHa
U MOKHO pa3fesiTh CMECH BELIECTB ¢ OMM3KUMU 3HaueHusMu R Eciu
noABMKHAsA (a3za JBIKETCS B OJHOM HAIMpaBJICHUH, TO TMOJYyYaroT
OJTHOMEPHYIO XpOMaTOrpaMmy.

Ha onHOMepHON XpoMarorpamMme B OJIHOM MOJIBWXHOU (a3ze He
BCErJa MOXKHO pa3leNiuTh CIOXHYIO CMECh BEIIECTB — TOrjJa
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NPUMEHSIOT JBYMEPHBIM BapwaHT OyMakHOM Xxpomarorpaduu. s
ATOr0 MOJBUKHYIO (pa3y MpPOMyCKaroT B OJHOM HaIlpaBJICHUH, JOCTUTAs
IPYIIIOBOTO PA3ACICHUSA, T. €. IMOJy4aroT 30HBI, COCTOSAIIUE U3
HECKOJIbKMX  BEHIECTB, 3aTeéM JIUCT Oymard  BBICYHIMBAIOT,
noBopauuBaroT Ha 90° u MOrpy’karT B APYTYyI0 NOABUXKHYIO a3y, Te
MPOUCXOJUT PA3JICIICHUE IISTCH, HE IMOJHOCTBIO PA3JCIUBIINXCS B
NEPBOM HAIIPABIICHUH JIBUKEHUS.

KpyroBeie  XxpoMaTrorpamMmbl  MOJYy4arOT TMPU  PaAUATIBHOM
NEPEMEILIEHUH PACTBOPUTENIA 1O IJIOCKOCTH JIUCTa OyMa)KHOU
XpOMaTOrpaMMbl, B LIEHTP KOTOPOTO, CBEPXY WJIM CHU3Y, HENPEPHIBHO
nomaeTcss noaBukHag (aza. Paszmensemble BelllecTBa Ha KpPyroBOW
XpOMAaTOrpaMMe pPAacroJIaratoTCsi KOHUECHTPUYECKUMU noJiocamu. [l
KPYrOBOl XpOMAarorpaMMbl HPUMEHHUMO CIIEIYIOIIEE COOTHOIICHUE:
Rf . = V R,

XpoMmarorpadupoBaHue TMPOBOASIT B  XpoMaTorpaduyecKoit
KaMepe, B KayeCTBE KOTOPOM MOXHO MPUMEHUTH JIHOOOW cocya ¢
FEPMETUYECKON KPBIIIKOM, YTOOBl HE MPOUCXOJIUIIO HCIapPEHUS
pacTBOpUTEIIS,, KOTOPOE€ MOXKET TPHUBECTH K HEXEIATCIbHOMY
M3MEHEHUIO COCTaBa OJHOW WM o0eux ¢a3. Takum cOoCyioM MOKET
OBITh IMWIMHAP, Y3KUM CTaKaH, IKCUKATOP, vamika [letpu (asa kpyroBou
xpomarorpaduu). BHyTph Kamepbl BCTaBISIOT JiepXKaTeiab WU
MOJICTaBKy-CTOMKY Ji1 TIOJIOCKM XpomaTtorpaduyeckon Oymarun u
HEOOJIBIIIYI0O €MKOCTh ISl IOJBIKHON (Da3bl. AHAIM3UPYEMBII pacTBOP
HAHOCST Ha CTAPTOBYIO JIMHUIO (PACIIONIOKEHHYIO Ha PACCTOSIHUU ~1 cM
OT HIDKHETO Kpasi Oymaru) B oObeMe He Oosiee 5—10 MK ¢ TOMOIIIBIO
MUKPOIUIETKH, KaJIMOPOBAHHOTO KAMWJUISIpa WM MUKpolnpuia. Yem
MEHBIIIE TIJIOINIA/Ib CTAPTOBOTO IATHA, TEM MEHEE Pa3MbITON OyaeT 30Ha
BellleCTBA Tociie XpomartorpadupoBanus. I[loatomy mnpoOy cmecu
BEIIECTB 00BeMOM Oosiee 1 MK HAHOCST B OJIHY U Ty € TOUKY TIO-
BTOPHO B HECKOJILKO MPUEMOB, KaXbIi pa3 moAcyirBas matHo. [loacy-
MIUBATh MSATHO HAJ HArpeBaTEIbHBIMU MPUOOPAMHU HAJI0 OCTOPOXKHO,
YTOOBI HE YAUIUTH U3 TIOP XpoMaTorpapuieckoit Oymaru HEMoABUKHYIO
dazy. Bo Bpemsi xpomaTtorpadgupoBaHUs HENB3sI OTKPBIBATH KPBIIIKY
cocylla, 4yToObl HE CMECTUTh paBHOBecue Mexay (azamu. I[locie
Pa3BUTHS XpPOMATOTPaMM MX CYIIAT MO TATOW B CHENHUAIBHOM ITKady
B TOKE TEIJIOro BO3AyXa WM Moj uH(pakpacHou mammoi. [locrme
BBICYIIIMBAHUSI PUCTYIAIOT K OOHAPYKEHUIO U UJICHTU(PUKAIIUY TISITEH.
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Kauecmeennwiu u KOJIUYeCmMBeHHblU aHaIu3. Ecmn
xpoMmaTtorpadupyembie BEIIECTBA OKPAIICHbI, TO 30HbI UX HAOJIIOIAOTCS
BU3yalIbHO. ECiiM 30HBI OECIIBETHBI, TO UX OOHAPY>KUBAIOT HA TOJIOCKE
OymMaru cleayroumMu npueMamu. [IposBISIOT — XpoMarorpammy
PacTBOPOM-TIPOSIBUTENIEM, KOTOPBIM JAE€T C ONPEEISEMbIM BEIIECTBOM
OKpalleHHbI MNPOAYKT peakiuu. [IposiBUTENb HAHOCAT MYTEM
pacmbuUieHUsT C  [OMOIIpIO  myJibBepu3aropa. OdeHb  4acTo
XpOMaTorpaMmy MOMEIIAIOT B Maphl Ho/a (B 3aKPbITHIM COCYT), KOTOPBIN
OKpalllMBAaET OPraHUYECKUE BEIIECTBAMU B KEJThIA, KOPUUYHEBBIN WU
YEPHWIbHO-CUHUN LIBET.

JI1st posiBJICHUST HEOPTaHUYECKUX UOHOB, HAIPUMED Fe** u Co™, na
xpomaTtorpamMmmy pacnbiisitoT 10 %-HbIll pacTBOp pojilaHuaa aMMOHHUS B
alleTOHE, MIPU ATOM 30HA KeEJ€3a OKPAIIMBAECTCS B KPACHO-KOPUYHEBBIN
I[BET, KoOajlbTa — B CHHUHN BCJEJICTBUE OOpa30BaHUA KOMILJIEKCHBIX
POMAHUAHBIX HMOHOB A3THUX JJEMEHTOB. MHOrjga peakTUB HAHOCSAT Ha
XpoMaTorpaMMy  KHCTOUYKOW, €ClIM TpeOyercs TMpOSIBICHHE Ha
OTpaHUYEHHOM y4acTKe OyMmaru.

beciiBeTHbIe BeleCTBA MOXXHO OOHAPYXXKHUTh MPHU BO3JEHCTBUU
yIbTPaPHUOIECTOBBIX JIydel 1O BO3HUKHOBEHHIO WX COOCTBEHHOM
bayopeclieHIIMA WM MyTeM OOpabOTKM HUX KaKUM-THUOO peareHTOM,
JAOIIM crienupruIecKyto (bIyOpeCIIEHTHYIO PEaKInIo
(bayopecnupyoT  MOPOAYKTHI  peaknuu).  UYTOOBI  IOIYyYHTHh
(bayopeciieHIno, TOJI0CKY OyMarv MoMemarT B YJIbTpaduoIeTOBBIN
CBET PTYTHOM JIAMIIBI.

Tounxocsoitnasa xpomarorpadus (TCX)

TonkocnoliHass xpomaTtorpadusi — IIMPOKO PacCHpPOCTPAHECHHBIN
BapUMaHT  JKUJIKOCTHOM  Xxpomartorpaduu,  OTIMYAIOIIUKCS  OT
KOJIOHOYHOM xpomartorpaduu o GopMe HENOABUXHOM (ha3bl U CrIoco0y
nepeMelieHns MOABUKHON (ha3bl, a TakKe MO TEXHUKE HCIOJHEHUS U
anmnapaTypHoMy odopMIIEHHI0O XpoMarorpadpuyeckoro mpoiecca. B
TCX mnpouecc pasgesieHHss TPOUCXOIWT B CJIOE€ TOHKOAUCIIEPCHOTO
copOEHTa, HAHECEHHOTO Ha CTEKISHHYI0, TOJUMEPHYIO  WIH
METAJUIMYECKYIO0 IUIACTUHKY. TONIIMHA Takoro cjosi BO MHOIO pa3s
MEHBIIIE €ro JUIMHBl WIA WMHPUHBL. VMEHHO ©NO03TOMY BMECTE C
oymaxxnoit  xpomarorpadueit TCX OTHOCAT K  IUIOCKOCTHBIM
XxpoMarorpauueckuM MeTojaM. B oTiMuue OT KOJOHOYHON Xpoma-
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torpaduu B TCX Bpems ABUKEHHUS IO CIOI0 HEMOABUKHOU (a3bl (MK
BpeMsi peObIBaHUs B XpoMaTOrpaduuecKOr CUCTEME) OJJMHAKOBO JJIs
BCEX KOMIIOHEHTOB Xpomartorpadupyemoit cmecu. [Ipu 3TOM CKOpOCTH
AIIIOMPOBAHUS HE TMIOCTOSIHHA, a YMEHbIIaeTcs ((PyHKUUS KBajpaTa
BpeMeHU B ciaydae JjuHerHodW TCX) 10 HEKOTOpOro 3HA4YeHUS,
ompeaessieMoro cBoMcTBamMu (as.

Bwvibop xpomamoepaguueckoti cucmemol. BoIOOp HEMOABHKHON U
NOABWKHOU (ha3 ompeaessieTcs Mpexae BCero Mpupoaoi pa3aeisieMbixX
BEIECTB, KOTOpas 00yCJIOBIMBAET UX XpoMaTorpapuyeckue CBOMCTBA.
Haunbonee yHupepcaabHbIMH copOeHTamMu i ajgcopOumonHoit TCX,
OPUTOJIHBIMU JUISl Pa3/ICJICHUSI CaMbIX Pa3HOOOPa3HBIX COCIMHEHU,
ABIIAIOTCA CUJIMKArellb M OKCHUJ amoMuHus. [IpuMeHeHue HaxomsaT U
Ipyrue COpOeHTHI: IEJUII0I03a, TMOJUaMHA, KHU3EIbIyp, a TakKke
CMeEIIIaHHbIe COPOCHTHI U HEMOJISIPHBIE COPOCHTHI HA OCHOBE XMMHYECKU
MOAUGPUITIPOBAHHBIX KPEMHE3EMOB.

Kak u B OymaxkHOM XxpomaTtorpaduu, OCHOBHOM KaueCTBEHHOU Xa-
paktepuctukoi BemiectBa B TCX ciyxuT BenmmunHa Ry. 1o monoxenuto
XpoMarorpauueckoil 30HBI Ha XpoMaTorpaMMe MOXHO CYAWTh O
IIPUCYTCTBUUA TOI'0 WJIM UHOI'O KOMIIOHEHTA B AHAIM3UPYEMOU CMECH,
Opy 3TOM HCHOJIB3YIOT TaOMW4YHOE 3HaueHue Ry ompeaensieMoro
COEMHEHHUS WU CPABHUBAIOT HAWJECHHYIO BEIMUHHY Ry ¢ BeTuunHoOi Ry
COOTBETCTBYIOIIMM 00pa3oM MOJAOOPAaHHOTO BEIIECTBA - «CBUACTEIIS»
(cragmaprta). g monydeHus BeIWYMHBI Rp Kak MHIMBUIYaJTbHOU
XapaKTEPUCTUKH JAHHOTO BEIIeCTBA OOJBIIOE 3HAYEHHUE HMEET
BOCITPOM3BOJIMMOCTD YCJIOBUM paszeiieHus. [103ToMy Takue mapamerpsl,
KaK KauyeCcTBO M YHCTOTa COpOEHTa W pacTBOpUTENEH, TemIiepaTrypa,
BJIQYKHOCTh, CTENEHb HACBIIIECHUS KaMepbl Mapamu TOABUXKHON (a3bl,
TOJIIIUHA CJI0S U JPYTUE, BIUAIOIIME HA BOCIPOU3BOAUMOCTh 3HAUCHU M
Rf, 10 BO3MOKHOCTH, HEOOXOIUMO TIOAICPIKUBATH TTOCTOSIHHBIMHU.

OcHosnvle onepayuu 6 memoode TCX. Metoavka pa3ziesieHus U O1-
penenenus BemecTB B TCX BKIIIOYAET CIIETYIONIUE OCHOBHBIC CTaUU:

1) HaHeceHue MpoObl aHATM3UPYEMOK CMECH Ha CJION COPOCHTA;

2) pa3aenicHUe  KOMIIOHCHTOB  aHAIM3UPYEeMOW CMECH  Ha
OT/ICJIbHBIE 30HbI B OTOKE MOJIBMXKHOM (ha3bl;

3) oOHapy KeHHe 30H Ha CJI0e COPOCHTa;



4) KOTMYECTBCHHAS OICHKA — W3MEPCHHE COOTBETCTBYIOIIMX
BEJIMYWH YJEP>KUBAHUS U OTIPE/ICTICHUE COACPKAHMSI BEIIECTB B 30HAX.

[lo TexHWKE HSKCIEPUMEHTa MU HCIOJb3yeMOMY OO0OpYI0BAHHIO
TCX 6mu3ka k xpomarorpaduu Ha 6ymare. CiocoObl HaHECEHUS TSATEH
0o0pa3IoB, pa3BUTUS XpOMAaTOrpaMM U OOHApY>KEHHUS BEILECTB TAKUE
e, Kak U B paCCMOTPEHHOM BHIIIIE CIIOCO0E.

Kononounwtii éapuanm xncudxkocmuoi xpomamozpaguu

Copbenmui u 210eumol. B agcopoumonnoi KX B 3aBUCUMOCTH OT
MOJISIPHOCTH TOABUKHOM M HETIOJBIKHOM (ha3 pazinyaroT JBa BapUaHTa
MeTo/Aa: HOpMalibHO-(pa3HbId M oOpalieHHo-¢pa3Hbii. B HOpManbHO-
dazHoM BapuaHTe XpomaTorpaduu NPUMEHSIOT MOJSPHBIE COPOCHTHI
(cuMkareiab, OKCUJl aJFOMUHMUSI), HEMOJISIPHBbIC TMOJBIXKHBIC —(a3bl
(rekcaH) v pa3JensitoT MOJIIPHBIE BEIIECTBA.

OcobeHHo IUPOKO B HOpMaJIbHO-(ha3HOM BApUAHTE
xpoMarorpadur MOPUMEHSIOT COPOEHTHI Ha OCHOBE CHJIMKAressl.
Cunukarenr — amopdHoe BemecTBo. Ilomkuciennem pacTBOpa

CHJIMKaTa HATPHs IOJIyYaroT 30J0b KpeMHHeBo#i kucioTel SiO,2H,0, B
MPOIIECCE CTAPEHUsI KOTOPOTO OCYIIECTBIISIETCS €r0 MOJMKOHICHCAIIUS C
o0pa3oBaHHEM KOHIJIOMEPATOB C OOJBIION YJIEIHbHONW MOBEPXHOCTHIO,
NPOHU3AaHHBIX Kanwuisipamu (mopamu). Ha moBepXHOCTH TpaHyJ U B
nopax HaxoASATCA B OOJIBIIIOM KOJIMYECTBE TUIPOKCHIbHBIE TPYMIIbI,
KOTOpbIE OOECNEUMBAIOT, C OJHOM CTOPOHBI, TUAPOPUIHLHOCTH
CUJIUKArelysi, ¢ JIpyrod — aJCOpOIMI0 TOJISIPHBIX BEIIECTB 3a CUET
BOJIOPOJIHBIX ~ CBSI3€M WJIM  JIUIOJIb-IUIOJBHOTO  B3aUMOJICUCTBUSI.
Brenenue paznuuabix QyHKImoHanbHbIX rpyti, Hampumep -CN, -NO,, -
NH,, -N(CH3),, mo3BoisfeT H3MEHHTH CBOMCTBA M CEICKTUBHOCTD
CHJIMKATE€JICH.

[Ipu BBIOOpE MOABUAKHOTO PACTBOPUTENSE HEOOXOAMMO YUUTHIBATH
HE TOJBKO €ro TPAHCIOPTHYIO (QYHKIHMIO, HO U BO3MOXKHOCTH
B3aMMOJICUCTBUSI C  PACTBOPEHHBIM  BelIeCTBOM. B  mepBom
OPUOTMKEHUN JIIOUPYIOUIYI0 CHIIYy PACTBOPUTEINSI OMNPEACISIET €ro
MOJIIPHOCTh: B HOpPMajbHO-(pa3HOM BapuUaHTE C YyBEJIWYCHUEM
MOJISIPHOCTH PACTBOPUTENS €r0o AIIOUpYIoNIas Ccuiia Bo3pactaeT. Uem
OOJIbIlIe AIIOUPYIONIAsl CUJIa MOJBHKHOTO PACTBOPUTENSI, TEM MEHBIIIE
dakTOop €MKOCTH cOopOeHTa /JisS BellecTBAa Ha JaHHOM copOenTe. Bcee
pacTBOpUTENIM B TIOPSJKE YBEIMYEHUS MX DJIIIOUPYIOLIECH CHIIbI
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(Bo3pacTaHus MOJSPHOCTH) MOXKHO PACIOJIOXKHUTh B TaK Ha3bIBAEMBIil
ANIOOTPONHBIN  psifn. BHawane 5»Toro psiga HaxoIWuTCS H-TICHTaH,
xpomMarorpaduyeckasi MoJasipHOCTh KoToporo p = 0, U 3aKaHUYMBaBaIOT
Bogoi ¢ p = 10.2. YacTo mpuMEHSIOT CMECH pacTBoputenel (rekcaH-
XJIOpOoOpM, TE€KCAH-METUIICHXJIOPU U T. J.), O3BOJISIIOLINE PEryIUpO-
BaThb OJJIIOUPYIONIYI0 CHUJy TOABWXKHOM (ha3bl MOpU  pa3iuyHOM
COOTHOIIIEHUY KOMIIOHEHTOB.

Meton  HopmaiabHO-(pa3oBOi  Xpomarorpaduu  IO3BOJISET
pa3ieNnsaTh MHOTHE TOJIsIpHBIE BemiecTBa. (OCOOEHHO  BBICOKAs
CEJIEKTUBHOCTh JOCTUTaeTCs INPU Ppa3fieICHUd IPOCTPAHCTBEHHBIX
HM30MEPOB, B YaCTHOCTH, OPTO-, METa-, Mapa-u30MepoB apOMaTHUUYECCKUX
COCIMHECHUN.

B oOpamenHo-¢ga3zHoit  aacopOLMOHHON  XpomaTorpaduu
IPUMEHSIOT HEMOJISIPHBIE COPOECHTHI, MOISPHBIC DJIIOCHTH U Pa3esioT
COCMHEHMUSI C HEMOJIIPHBIMU TpyIIlaMH, KOTOPBbIE COPOMPYIOTCS Ha
MOBEPXHOCTH HEMOJIAPHOTO copOeHTa. Dh(PEKTUBHBIM HEMOJISIPHBIM,
ruapoOOHBEIM  COPOCHTOM  SIBJSETCS  CHIIMKareilb, XHUMHYECKHU
MOAU(UITUPOBAHHBIA XJIOPCHUJIAHOM. TaKOW CHIMKAareib COJECPIKUT
BMECTO MOBEPXHOCTHBIX THUAPOKCUIIBHBIX TPyHN d(PUPHYIO CHIMIbHYIO
rpymnmy. 9TO TaK Ha3bIBAEMbIC MPUBUTHIE COPOCHTHI.

B kauectBe ajcopOeHTOB B oOpalieHo-()a30BOM BapUaHTE
KUJIKOCTHOM  Xpomarorpaguu  NPUMEHSIOT  CUJIMKareid,  Ha
MOBEPXHOCTU  KOTOPBIX  MPUBUTHI  YIJIEBOJOPOJHBIC  PaJUKAIbI,
coaepxamue 8,16 wim 18 atomoB yrinepona. Ha3zBanus ancopOeHTOB
Cg, Ci5, Cig COOTBETCTBYIOT TPUBUTHBIM HAa  CHUJIMKAarese
YTJIEBOJAOPOJIHBIM IE€NMOYKaM JiuHOM 8, 16, 18 yriepoaHsIX aToMoOB.
Haubosnee HenonsipubiMu cBoiicTBaMu 001a1ar0T Cig 1 Cag.

B Poccuu pacnpoctpaHeHbl cieayromme oOpaiieHo-(ha3oBbie
aacopoenThl: Cunacopd Cig, Cunacopd SPH Cig, Cemapon SGX Cig,
Hyxneocun Cqg, Iuacop6 130 Cy T.

B kadectBe »amroeHTa B 0OpaieHHO-(a3HOM xpomatorpaduu
IPUMEHSIOT TaKUE CHIIbHOTIOJISIPHBIE PACTBOPUTEINH, KaK BOJA WIIM BOJA C
no00aBJIeHUEM CIIUPTOB, allETOHUTPUI. B 3TOM cllyyae ¢ yBeIMdeHHEM
MOJIIPHOCTH  TIOJABMKHOM  (pa3bl JMIOMPYIOIIAs CHJIa PAaCTBOPUTEIIA
YMEHBIIIAETCS.

OmroenTsl 11 OO BOXKX pacnonaratorcst B 3JIF00TPOINHBINA PSiJ B
COOTBETCTBUHU C YBEIUUYECHUEM DITIOUPYIOIICH CHUITBI.
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Tabmuma 1
OmooTtponHbii psaa a1 OD BOXKX

PactBoputeab DJIIOUDVIOIIA CUJIa
Bona
MeTaHoa
ANETOHUTDII 1
2-TIDOIAHOJI
Terparuapodypan
XgopodhopMm

B oOpamieno-gazoom Bapuante BIXX mnpumensitorcs B
OCHOBHOM BOJITHO-METAHOJIbHBIE, BOAHO-aIICTOHUTPUIIbHBIE WJIA BOJHO-
alleTOHUTPUIILHO-METAHOJIbHBIE cMecH. 2-IIponanon, TeTporuapodypan
1 XJ0p0o(OpM UCTIOIB3YIOTCS 3HAUUTEILHO PEXKE.

B nHacrosiiee BpeMsi o0OpaiieHHO-()a3HbI BapUAHT NPUMEHSIOT B
BOXX ropazgo wame, 4YeM HoOpMaJbHO-(pa3HbIM  Onaromaps
YCTOMUYUBOCTH COPOEHTOB C MPUBUTHIMU HEMOJSIPHBIMH TPYIIaMU K
NEUCTBUIO pacTBOpuTened, BoAbl, pH, temneparypsl. BaxHbimu
JIOCTOMHCTBAMU SIBJISIFOTCSL  OBICTPOE YCTAHOBJICHHWE PABHOBECUS TIPHU
CMEHE DJJIIOEHTA U BO3MOXHOCTh M3MEHSTH B IIMPOKUX Ipeeax
CEJICKTUBHOCTh 3a CUET M3MEHEHHS THMAa W CTENEeHU MOAN(HUKAIIU
copOeHTa 1 MoJABUAKHOM (pa3bl. Bappupys MOJBUAKHYIO U HETIOJABUKHYIO
(ba3bl, MOKHO pa3ieNaTh IPAKTUUECKH BCE BEIIECTBA.

OcobeHHo A(PPEeKTUBHO TPUMEHEHHE B 0OpalleHHO-(Pa3HOM
XxpoMmaTtorpauu TpagueHTHOTO DJIIOMPOBAaHUS, T. €. IOCTEIIEHHOIO
M3MEHEHHSI COCTaBa PACTBOPUTEINSI B XOJIe¢ XpoMaTorpapupoBaHus, YTO
MO3BOJISIET  DJIIOMPOBATh W3  KOJOHKM Kak cjnabo-, Tak W
CUJIBHOYIEP>KMBAEMBbIE BEILIECTBA C XOPOILKUM pa3/IeIEHUEM 33 KOPOTKOE
BpeMsI aHaJIu3a.

Takum o0pazom, Bapbupysl pa3HbIe MMApaMETPbl, ONTUMU3UPYS UX,
o0ecreynBaoT MUHHUMAaJIbHbBIC 3aTpaThl Ha pazpaboTKy
xpomaTtorpauueckux wmeTtoauk. Ha mpakTtuke I JOCTHIKEHHS
3¢ PeKkTUBHON PabOTHI KOJIOHKH MCIOJIB3YIOT ABa MyTH: 1) UCHONB3YIOT
OJWH COPOEHT, M M3MEHSAIOT COCTaB JJIIOCHTA; 2) HCIOJb3YIOT OJIUH
ANIOEHT, M U3MEHAIT mpupoay copbenta. Bo BTropoMm ciyuae
BOCIIPOU3BOJAUMOCTD U CTAOWJIBHOCTh TTOKAa3aHUM BBIIIIE.
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JIABOPATOPHAS PABOTA Ne 1

Omnpenesienne KpacuTes KUCJIOTHOTO ¢puosiertoBoro C
B YepHUJIAX

Paznenenue ¢uoneroBeix uepHun "Pamyra-2" Ha kpacutenu
KUCIIOTHBIA SIPKO-KPAcCHBIA M KUCIOTHBIN (PuosieToBblii C OCHOBAaHO HA
paznuuud X KOA()PUIMEHTOB paclpenesieHus] MEXKIy TMOIABUKHONU U
HenoABWKHOM (azamu. KucnoTHeiil ¢uonetoBbiiit C mnepemeniaercs
BMecTe ¢ ¢poHTOM pacTtBoputens. ColepkaHUE STOTO KpacUTels
ONpENEISAIOT, BBIACHAS  €r0  OKCTPAKUHMEW, C  MOCIEAYIOLIUM
(oTOMETPUPOBAHUEM IO COOCTBEHHOM OKpackKe.

Ilenv pabomer: OCBOUTH METOAMKY pa3/€JCHUs KpacUTENe MeTo-
7I0M OyMa)KHOU XxpomaTorpadum.

Bapuanr 1

HCI’ZOJZb3y€Mbl€ pPeEAKMUBbL U MemoOuKu ux npucomoejleHus

1. IlogBmkHas ¢aza: cMech H-OyTHIIOBOTO CIIUPTA, YKCYCHOM
KHUCJIOTHI, BOJBI (5:5:4, Mo 00beMy).

2. AHan3upyemblid pacTBop: ¢huosieToBbie YepHmia "Pagyra-2",
pacTBOp, pa30aBIEHHBIN B COOTHOILICHHUH 1:3.

3. Xpomarorpaduyeckas 6ymara mapku "C", kpyr auamerpom 12
CM. .

Memoouka eévinojiHeHUA AHAIU3A

Ha kpyr xpomarorpadguyeckoid OymMaru HakJIaJbIBalOT IIA0JIOH U
OpPOCTBIM  KAapaHJAllOM OYEPUMBAKOT JUHUIO (¢poHTa. B  1Ba
NPOTUBOIOJIOKHBIX CEKTOpa MUKPOILIIPHIIEM B 2-3 TiprieMa B OJIHY U Ty
K€ TOYKY Ha CTapTOBOW JIMHUU HAHOCAT MO 4 MKJI PacTBOpPa YEPHUIL
[Tocne xaxxaoro HaHeCeHUs MPOObI MATHY AAIOT MOACOXHYTh. Jnametp
NsiTHA HE JOJDKEH NpeBbIIaTh 3 MM, M IATHA HU B KOEM Clyyae He
JOJHKHO KacaThCsl TPaHMIL] CEKTOPOB.

W3 xBampara oObIYHOM (UIBTPOBANbHOW OyMaru CBOPAYMBAIOT
KOHYC, C MOMOIIbIO KaHUEISIPCKON OYyJaBKM CKPEIUISIOT €ro0 U POBHO
00pe3ar0T MIMPOKYIO YacTh KOHyca. BepnHy KoHyca BCTABISIIOT CHU3Y
B OTBEPCTHE Kpyra U KPyT (C KOHYCOM) ITOMEIIAIOT B SKCUKATOP CTPOTO
TOPU3OHTAIHPHO TaKUM 00pa3oM, YTOOBI Kpail Kpyra Jexan Ha
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BHYTPEHHEM BBICTYIIE SKCHUKAaTOpa, a OCHOBaHHME KOHyca ObLIO
NOTPY’KEHO B TOJBIXHYIO a3y, HAXOISUIYIOCS B YaIllKE HA JHE
AKCHKATOpa. J|BI)KEHHE PaCTBOPUTEIIS M 30H KOMIIOHEHTOB IIPOUCXOJIHUT
OT ILIEHTpa K nepudepuu.

Pa3ButHe XpomMaTrorpaMMbl OCTAHABJIMBAIOT, Korma (QpPOHT
PacTBOPUTEIIS JTOCTUTHET OUYepPUYCHHOM JTUHUU dbuHMIIA.
XpomaTorpaMMy M3BJICKAIOT U3 SKCUKATOPA MUHIIETOM U TTOMEILAIOT JIJIst
BBICYIIIMBAaHMSI B OOKC MO TATY.

[Tocne BEICYIMIMBAHHS XPOMATOTPaAMMBI M3MEPSIOT BenuunHy Rf;
JUI KpacUTEIIEH.

Bapuant 2

B sToM BapuaHTe pabOThl M3Yy4aloT 3IIOUPYIOLIYIO0 CIIOCOOHOCTH
CMEIIIAHHBIX PACTBOPUTEIEH OTHOCUTEIIBHO pa3jcicHUsl (PUOIETOBBIX
YEepHWI HAa KOMIIOHEHTHI, BBIOMPAIOT TMOBOJSIIMN pPAaCTBOPUTENH U
KOJIMUECTBEHHO OMPEACIISIIOT KPacUTe b KUCIOTHBIN QuosieToBslil C.

HCI’ZOJZbSyeMble peakmuesl u MemoOUuKu ux npucomoeJjleHusl

1. PactBOp (proJIETOBBIX UepHUJ, Pa30aBICHHBIA B COOTHOIIICHUU

1:3.

2. IlomBwxknas ¢daza: 1) cmechb H-OyTHUIIOBOTO CHHPTA,
YKCYCHOM KHUCIOTBI, Boabl (5:5:4); 2) cmech  H-OyTHIOBOIO
CIIUpTa, YKCYCHOU kuciotel, Boael (5:1:3); 3) cMech H-

OyTHUJIOBOTO CIHPTA, YKCYCHOW KUCIOTHI.

3. Xpomarorpadpudeckas Oymara wmapku "Cpemnssa'-3, Kpyr
nuameTpoMm 12 cwm.

Memoouka eévinoinenus anaiusza

Ha xpyr xpomarorpaduueckoii Oymaru HakjaaAbIBalOT IIa0JOH U
OPOCTHIM KapaHJAIOM OYEPUYMBAIOT JIMHUIO PpoHTa. B deTkipe cekropa
C TIOMOILbIO MUKpPOKANWIIsipa B 2-3 MpUEMa B OJIHY U Ty K€ TOUKY Ha
CTapTOBOM JIMHUM HAHOCAT NpoOy pacTBopa yepHuI. [locne kaxxaoro Ha-
HECEHU MPOOBI MATHY AAIOT MOJICOXHYTh.

W3 kBasipaTa 0ObIYHOM PUIBTPOBATILHON OyMaru CBOpayuBaroT KO-
HYC U C TIOMOIIBIO KaHUEISIPCKOW OyJIaBKU CKpEIUIoT ero. Bepiuny
KOHyCa BCTaBISIIOT CHHM3Yy B OTBepcTtue Kpyra. Kpyr (¢ koHycom)
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MOMENIAIOT B 9KCUKATOP CTPOTO TOPU3OHTAIBLHO TaKUM 00pa3oM, YTOOBI
Kpail Kpyra Jie)kaJl HA BHYTPEHHEM BBICTYIIE€ SKCUKATOPa, & OCHOBAHUE
KOHYCa OBbLJIO MOTPY>KEHO B MOJBUKHBIM PACTBOPUTEIb, HAXOISIIIUICS B
Yalike Ha JHE SKCUKATOPA.

JIBM>KeHHE pacTBOPUTEIE U 30H KOMIIOHEHTOB ITPOMCXOIUT OT
neHtpa k mnepudepuu. PazBuThe xpomarorpamMm OCTaHABIWBAIOT,
Korja (pOHT pacTBOPUTENS JOWUJET J0 OYEPUCHHOW JIMHUHU (PUHUIIA.
XpomaTorpaMmbl M3BJICKAOT W3 DKCUKATOpa MUHLIETOM M IMOMELIAKOT
JUIS BBICYIIIUBAHUS B OOKC O/ TATY.

ITocne BBICYIIMBAHHA XpOMaATOoIrpaMM OIIPCACIAIOT, B KaKOM
paCTBOPUTECIIC ITPONU30IIJIO HAWITYHIICS PA3ACIICHUC.

JIABOPATOPHA A PABOTA Ne 2

KonuentpupoBanue meroaom TCX u payopumerpudeckoe
onpeaejieHne pogamMuHa 67K B TeXHOJIOrH4eCKHX PpacTBOpax
U CTOYHBIX BOJAAX

Kpacurens ponamun 62K mHTeHCHBHO noryiomaer B YO obnactu
CIIEKTpa U  XapaKTepU3yeTCS MOJICKYJSIPHBIM THUIIOM CBEUCHMSI.
®nyopumeTpruueckoe onpeaeneHue pogamuaa 6K B TEXHOIOTHUECKUX
pacTBOpax M CTOYHBIX BOAAaxX 3aTPYAHSETCS NPUCYTCTBUEM OpraHU-
YECKUX COCIWHEHMM. J[Ji1 BBIIENCHUS] U3 CMECU U KOHIICHTPUPOBAHUS
poaamuna 67K ucnone3ytotr meron TCX.

Ilenv padbomwi: 1) M3ydyuTh BIWSHUE KOHIECHTpPAIMU all€TOHA B
noABMXKHOM  ¢daze Ha  APPEKTUBHOCTH  XpoMartorpaduyuecKkoro
KOHIICHTpUpOBaHMUS  pomamuHa 6)K; 2) wucciaegoBaTh  BIMSIHUE
KOHILICHTpAallUM  pOJIaMHHA 6K Ha  3(Q()EKTUBHOCTH €ro
XpoMarorpaduuecKkoro KOHIEHTPUPOBAHMUSI.

HCTZO]ZbS’yeMble peakmuesl u MemoOuKu ux npucomoeJjleHusl

1. IlogBuxHbIE (a3bl: a) cMeCh OYTUIOBOIO CIUPTA, YKCYCHOU
KUCIOTHI, BOAbI (4:1:5); 0) cmech OyTHUIOBOrO CHHUpPTa, aleToOHa,
YKCYCHOM KHCJIOTBI, BOJIbI B 00bEMHBIX cOOTHOIIeHMsIX 4:1:1:5, 4:2:1:5,
4:3:1:5.

2. PactBop -'""cBUIETENR": alleTOHOBBIN pacTBOp poaamuHa 6K ¢
KOHIEeHTparuei 10 Mxr/mi.
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3. Pabounit pactBop misi hiIyopUMETPHUIECKOTO OIPEaAeSICHUs, CO-
nepsxarwuii 0.4 Mxr/mi pogamuna 6K,
4. TCX-nnacTHUHKHU.

Memoouka évinoinenus anaiusa

Buvibop ycnosuu konyenmpuposanus. AHAIU3UPYEMbIA pacTBOp U
PacTBOP-«CBUIETENb» XPOMATOrpaupyroT, HCHOIB3YS MOJBHKHbBIC
da3el a) u 0). 3oHy pomamuHa 6K HaxoAST MO €ro >KEITO-PO30BOM
OKpacke.

Ha ctapToByto JuHHIO XpoMaTorpauueckoil MIaCTUHKU HAHOCST
pasHble 00beMbI (OT 1 10 5 MKJI) CTaHAApTHOTO pacTBopa pogamuna 6K
B aneroHe. [[ns mosiydeHus XpoMaTrorpamMMbl UCHOJB3YIOT BHIOPAHHYIO
MOJIBIKHYIO (ha3y.

Konyenmpuposanue podamuna 6K. IlpoObl aHANIM3UPYyEMOIO
pacTtBOpa HaHOCAT MuKpolmnpuiieM Ha TCX-miacTUHKYA B BUAE OJM3KO
pacronoXeHHbIX 30H (0o0mwmit o0bem 50 MKI) W TPOBOAST
xpomatorpadupoBanue. CockaOIMBAIOT 30HY POJaMUHA U JJIIOUPYIOT
€ro B MEpPHYIO KOJOy, MPOMBIBas CJIOW COpOEHTAa HECKOJIbKO pa3
ropsiyei JUCTUUIMPOBAHHOM BOJIOM JI0 TMOJHOrO OO€CIBEYMBAHUS
POMBIBHBIX BOJ. PacTBOp paz0aBisiFOT BOJOM 10 METKH.

Dayopumempuueckoe onpedenerue podamuna 6)K. 13 padouero
pacTBOpa TOTOBSIT IIECTh CTAHAAPTHBIX PACTBOPOB C COAEPKAHUEM
pomamuna 6K 0.008; 0.016; 0.024; 0.032; 0.040; 0.048 mxr/mm. Jls
storo 1.0; 2.0; 3.0; 4.0; 5.0; 6.0 M ucxogHoro pactBopa pojgamuHa 63K
BHOCSIT B MEpPHbIE KOJOBI BMECTUMOCTBbIO 50 MJI M JOBOJSAT OOBEMBI
pacTBOPOB B KaXKIOW KOJO€ 10 METKH JUCTHUUIMPOBAHHOW BOOIA.
N3mepsitoT MHTEHCUBHOCTH (iryopecueHunu (3-5 pa3). B kauectse
NEPBUYHOrO0 CBETOQUIIBTPA MPUMEHSIOT cBeTOQuIbTp B-1 mim OK-1,
BTOpUYHOrO0 — B-2 (kenteiii cBeTopuibTp). [lo cpenqnuM 3HaueHUsIM
WHTEHCUBHOCTEH CTPOSAT TpaayupOBOUYHBIA TIpaduKk B KOOpPIMWHATAX
«MHTEHCUBHOCTH (PIIyOpPECUEHIIMN — KOHIEHTpalus pogaMmuna 67K».

N3mepstoT (3-5 pa3) UHTEHCUBHOCTH (hIyOpECIEHIIMM pacTBOpa
MOCJI€ KOHIIGHTPUPOBAHUS, TIO CPEIHEMY €€ 3HAYCHUIO HAXOMST KOH-
HeHTpauulo poaamMuHa 6)K, ucnonb3ysi TpaJydpOBOUHBIA TpaduK.
PaccuntpiBatoT e€ro cojepkaHue B aHAIM3UPYEMOM  pacTBOpE,
YUYUTBIBasE 00BEM PacTBOpPa, UCIOJIb3YEMbIH IS KOHIICHTPUPOBAHUS, U
00bEM MEPHOM KOJIOBI.
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JIJABOPATOPHA PABOTA Ne 3
Pa3nenenne u uaeHTH(PUKANUA MHOTOATOMHBIX CIIUPTOB

TonkocnoliHass xpomartorpadusi TO3BOJSET pa3leisiTh MHOTHUE
OPraHWYECKHE COEIMHEHUS B TMpEJejaXx OHOro Kjiacca, a MMEHHO:
KHUCJIOThI, aJbIETU/bl, CHOUPTHI, AMUHOKHCIOTHI W T.A. Jns 3toro
HEOOXOUMO T0J00paTh COOTBETCTBYIOIIMI COPOEHT W  JJIIOCHT,
00eCIeynBaOIINi MaKCUMaIbHOE pa3/IeieHUe CMECH.

B Hacrosiiiee BpeMs OMUCAaHO MPUMEHEHHE OOJBIIOTO KOJIMYECTBA
Pa3JIMYHBIX AIIOCHTOB JIJIsl pa3jiesieHus OJU3KUX IO MIPUPOJIE OpraHuye-
CKMX BENIECTB, NPUYEM C MCIOJB30BAHHEM PA3JIMYHBIX THUIIOB

COpOEHTOB.
Ilenv pabomwbi: HayuuTbCs pa3feisaTh W WIACHTU(PUIIUPOBATH
[JIMIEPUH, OSTWIEHIVIMKOAL #u 1,2 - MNpPONUICHINIUKOIb METOJ0M

TOHKOCJIOMHOM XpoMaTorpaguu.

HCI’ZOJZbS’yeJI/lble peakmuevl U MemoOUKU Ux npucomoeJjieHuA

1.  MHOroaroMHbI€ CHUPTHI: ATWICHIJUKOJb,  TJIMIEPHUH,
1,2-npONMIICHT JIUKOJIb.

2. ITogsmwxHas (aza, cocTosImas u3 cMecH Xjaopodopma, areToHa
1 SM BoaHoro pacrBopa ammuaka (10:80:10).

3. [lposiBasitomMii - pacTBOp — aMMHMAYHBIM pPAcTBOp HUTpaTa
cepeodpa. I'oToBaT cMemenneM 9 o0beMOB 5%-HOro pacTBopa HUTpaTa
cepedpa u 1 o0bema 25%-Horo pacTBopa aMMHaKa.

4, ITnactuuku st TCX ¢ cuukareiaeM B KQUeCTBE HEIIOIBMKHOM
(azbl.

Memoouka eévinosineHus anaiuza

Jns  pasgeneHuss W UACHTU(PUKAUWA CHOUPTOB  MCHOJB3YIOT
xpomatorpadpupoBanue co "csugerenamu'. Ha cTapToByIO0 JHHHUIO Ha
IUIACTUHKE HAHOCSAT PacTBOp, colepXaluid npubiausutenbHo 5 %
tpexaromHoro u 10 % JByXaroMHOro CHUPTOB, AUMAMETp MATEH Ha
CTapTe HE JOJKEH mpeBbiaTh 2 MM. Ha paccrosnuu 1 cM oT msTHa
aHAJIM3UPYEMbIM PACTBOPOM HAHOCAT TNsATHa S5 %0-HBIX pPacTBOPOB
"cBuaeTenen'!, B Ka4eCTBE KOTOPBIX HCIIOJB3YIOT YHUCTHIE BEIECTBA,
PEANOI0XKUTENBHO COJEpKalllMecs: B aHallu3apyeMoi pooe.
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[InacTuHKy mMOMEIIAIOT B XpomaTorpad@uueckyro Kamepy C
AIIIOCHTOM, TaKUM 00pa3oM, YTOOBI ypOBEHbL TOABMKHOW (pa3bl ObLI
HUKE CTapTOBOM JIMHUM.

[1o 3aBepiieHuu xpomatorpadupoBaHus MIACTUHKY BEIHUMAIOT U3
KaMephl, CyliaT MU ONPBICKMBAIOT pPacTBOpoM mposiButens. CHoBa
cymat npu 100 °C B Teuenue 15-20 mMuH. MHOroaTOMHBIE CIIHPTHI,
coliep)Kalllie HE MEHee JIBYX CBOOOJHBIX THAPOKCUIBHBIX TPYIII,
JaI0T T€MHO-KOPUYHEBBIE WJIM KOPHUYHEBO-YECPHBIC TSITHA HA KEJITO-
KOpUYHEBOM (hOHE.

B kadecTBe MposSBUTENE MOXKHO MCIIOIB30BaTh Iapel vona. s
ATOTO BBICYHIEHHYKO IUIACTUHKY MOMEMIAIOT B 3aKPBITYI0 KaMepy C
KpUCTaJJIaMH MO/a.

[IposiBuBIIIMECS TATHa OOBOASAT TMPOCTHIM  KapaHAalioM U
paccuuThiBalOT BennmuuHbl Ry mo dopmyne: Ry =1/L, rtme, 1 -
pacCTOsIHUE OT JIMHUU CTapTa J0 IIeHTpa MaTHa, MM; L - paccrosiHue,
NPONIEHHOE (PPOHTOM PACTBOPHUTEIISI, MM.

[TonmyuyeHHbIe BeIMYUHBI Rf CpaBHUBAIOT CO CTaHAAPTHBIMU BEJINYH-
HaMU, IPUBEJICHHBIMU B Ta0JI. 2.

Taomumna 2

BeanunHsbl Rf HCKOTOPBIX MHOT'OATOMHBLIX CITMPTOB

Crmpt R¢

['muuepun 0.35
OTHIECHTIINKOIb 0.70
1,2-1TponmIeHr INKOb 0.85

JIABOPATOPHAS PABOTA Ne 4

Paznenenne u ooHapy:KeHHe KATHOHOB
Hg (11), Cd (11), Pb (11), Cu (I1) meTomom TCX

Ilenv pabomoer: HayduThCS pa3leisATh U OMNPEIEIATh HEKOTOPHIC
KaTHUOHBI ¢ TToMonIbi0 TCX.

Hcnonv3yemble peakmusol U MemoOUKU uUx npueomo8ieHusl

1. BomopactBopumsie comu nonos Hg (11), Cd (1), Pb (11), Cu (11).
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2. TIposiButeis: 2%-nbrit pactBop Kl, 10 %-ab1it (NH,4),S.

3. [Topemxnas daza - 100 ma vH-6yTtanona, 20 miu 1.5 M HC1 u 0.5
MJI alleTUJIAIETOHA, KOTOPBIM CIIOCOOCTBYET JTydlieMy (pOpMHpPOBaHHUIO
TSITCH, YMEHBIIICHUIO «XBOCTOBY.

4 TCX mnactuskd (crumydod).

5. PactBopuTens 15 UCCAEAYEMBIX COSAUHEHNN: TUCTUIIITUPOBAH-
Hasi BOJIa.

Memoouka eévinonnenus anaiusza

Ha nactuHKe ¢ TOTOBBIM clloeM copOeHTa (cuimy(oi) mpocThiM Ka-
paHIAIIOM TPOBOJSAT CTAPTOBYIO JIMHUIO Ha PACCTOSIHUA 2 CM  OT
HIDKHEro Kpas. Ha cTapToByl0 JMHHIO HAaHOCAT TOHKHM KalHWJUIIPOM
npody  HCClIenyeMoro pactBopa W MpoObl  MHAWBUIYaJIbHBIX
KOMIIOHEHTOB, BXOJAIIUX B COCTaB CcMecH (CTaHAApThl WM
«csuaerenm»): mo 2 mxia 0.1 M pacteopos Hg (I1), Cd (I1), Pb (1), Cu
(I) u T.n1. PaccrosiHare MexIy KaruisiMu JOJDKHO OBbITh HE MeHee 1 cm.
Jli1st HaJIe)KHOCTH UACHTU(DUKAIIMY KOMIIOHEHTOB KaIlId TIOJICYITUBAOT.

[TnacTuHKY BEpPTUKAJIBHO MOMEIIAIOT B Kamepy JJIsl XpoMaTtorpadu-
pOBaHUs, CHA0KEHHYIO IPUTEPTOMN Kphimkoi. HikHuit kpait ee morpy-
K0T B PacTBOPUTENb He Oojee, yeM Ha 5 mMMm. XpomarorpadupoBaHue
POJOJIKAIOT JI0 TEX MOP, MOKA AJUIIOEHTE MOJHUMETCS HA PAcCTOSHUE
0.5-1 cm or BepxHero Kkpas IuiacTuHKd. Ilocnme 3TOro mIacTUHKY
BBIHUMAIOT, OTMEYAIOT JUHUIO (POHTA, THIATEIHHO TOJCYIINBAIOT HAJ
NECOYHOM OaHeW UIN ANEKTPUIECKOMN TUTUTKOM.

Jliis oOHapyXeHHsI MATEH XpOMaTOrpaMMy BHAYaJie OMpPbICKUBAIOT
2 % pactBopom KI, BeICymmBaroT, Jepxar Haja [apaMu
KOHIIEHTPHPOBAHHOTO aMMHakKa, 3ateM oopabdareiBaroT 10 % (NH,),S.
[TosiBneHne XapakTepHOW OKpAacKW TMSITEH MOATBEPKIACT HaIUINe
KaTHOHa B uccieayemon cmecH (tabi. 3). Mecto oOHapy>KeHHUs NsTHA
OTMEUalOT U paccuuThiBaioT Ry IlatHa Ha xpomarorpamme

pacrojararoTcs o YMEHBIIEHHUIO Rf B clieyromem psiay:
Hg (11) > Cd (I1) > Pb (11) > Cu (1.
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TabOmwura 3
Oxpacka IITeH Ha XpOMaTorpaMMe

Karnon [IposiBuTEIH Okpacka naTHa
Hg (1) KI Kpacnas

Hg (I1) (NH,),S KopruneBo-uepHas
Cd (1) KI becuseTHas

Cd (1) (NH,),S Kenras

Pb (Il) KI Kenras

Pb (1) (NH,),S Kopuunesas

Cu (1D Kl KopruneBas
Cu (I (NH4),S TemHo-KOpUYHEBas

JIABAPATOPHAS PABOTA Ne 5

OBHAPYKEHUE NPUMECH KAPEOHUJIbHBIX COEIUHEHUM
B KAITPOJIAKTAME

Ilenv pabomel: 03HAKOMUTH NPAKTUYECKH C BO3MOKHOCTAMU
BOXX nns ompeneneHuss MUKpPONIPUMECEH HAa MpUMEpPE  aHauu3a
KampoJjlakTaMa —  MOHOMEpA, IPHUMEHAEMOrO B IPOU3BOACTBE
MOJIMAMUJIHBIX BOJOKOH W HHUTEW; OCBOUTH IIPUEMBI PEAKIIMOHHOU
XpoMmaTorpaduu U KUAKOCTHOU SKCTPAKIUMU 11 KOHIIEHTPUPOBAHUS
MUKpONpUMECE KapOOHUIBHBIX COCIMHEHUM; TMPOBECTU AaHAINU3
oOpas3lia  MPOMBIIUICHHOTO  KalpoJlakTamMa Ha  IPUCYTCTBHE
KapOOHWJIbHBIX COCTUHEHUM.

Hcnonvzyemoe 0b6opyoosanue u peakmugnl

1. Pabota mpoBOAMTCS Ha >KUAKOCTHOM XpomaTorpade MapKu
«MunmaxpoMm - 5» €O CTambHOM KOJMOHKOM 5x8(0 MM, 3amoJIHEHHOU
copoernTom «Cumacop6-600». BxirouatoT xpomarorpad B Ce€Th U
nmporpeBaroT €ro B teyeHue 30 MHH, B 3TO XE€ BpPEMs MPOITYCKAIOT
NOABWKHYIO (ha3y uepe3 KOJIOHKY JJIsl €€ KOHIUIIMOHUPOBAHUS.

2. Mukpomurpui; 06bemom 10 MKIL.

3. Becwr maboparopusie obmiero naznauenus nmo ['OCT 24104-88.

4. Konba koHngeckast BMecTHMOCTbE0 100 cM’,
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5. I'excan 4., TY 6-09-3375-78, nepernannsiii; guokcad 4., [OCT
10455-82, nmnepernannbiii; xmopodpopm, ['OCT 3160-78; 2,4-
muauTpodenmwaruapasua  (TY  6-09-2394-72); numerunrtepedTaniar
(MPTVY 6-09-3687-67); consiHas KUCJIOTAa ¢ KOHICHTPAIMEH 2 MOJIb/J;

kucinotra cepHas kKoHueHTpupoBaHHas (['OCT 4204-66); Boxpa
muctrimmupoBanHas (TOCT 4204-66) .

Teopemuuecxue OCHOBbL MEMOOUKU

AHanu3  CIOXKHBIX CMECEM  OpPraHWYEeCKHX  COEAUHECHUI,
¢uznueckue W XMMHYECKHE CBOWCTBA KOMIIOHEHTOB KOTOPBIX
Pa3IMYAOTCS] HE3HAYMUTEIBHO M MHOTHE W3 KOTOPBIX HAXOIATCS B
UCCIEAYEMBbIX MpoOax B CIEAOBBIX KOHIEHTpalUsAX, — OJHA U3
OCHOBHBIX MPOOJIEM COBPEMEHHOH aHanuTuueckod xumuu. [loatomy
OCHOBHBIMM METOJAMH B aQHAJIUTHYECKOW OpPraHMYeCKON XHUMHHU
ABJISIIOTCS  XpoMarorpauueckue METOJIbl pa3jelieHHsl, U CpPeAu HHX
oco00oe  MEeCTO 3aHuUMaeT COBpPEMEHHas  BBICOKOI(h(DEKTHBHAS
xugakocTHas xpomartorpadus (BOXX). B coueranum c meromamu
KOHLIEHTPUPOBAHUS U BBICOKOUYBCTBUTEIbHBIMU JeTekTopamMu BIKX
NO3BOJISIET OOHApY’KHUBaThb CJEAOBBIE KOJMYECTBA OPraHUYECKUX
IIPUMECEH.

K kanposiaktamy, KOTOPBIM HCHOJIB3YETCS B IPOMBIIUIEHHOCTH
XUMUYECKHX BOJIOKOH JJI1 MPOU3BOJCTBA KAalPOHOBBIX BOJIOKOH H
HUTEH, NPEHbSBISIOTCS OYEHb BBICOKME TpeOOBaHMUS MO CTEIECHU
OYKMCTKH OT MOCTOPOHHHMX MNpuMeced. Tak, cyMMapHOE COJEpKaHHE
MUKpPOIIPUMECEN I  Kampojakrama TMEpPBOro0 copra OOBIYHO HE
PEBBIIACT 1-10%%. B KanpoJIaKTaM€ BBICHIEr0 COPTa COAEPKAHUE
OTJEJIbHBIX MUKPOIIPUMECEN HE MPEBBIIAET 1-10° - 1-10™ %. [Ipumecn
KapOOHWJIBHBIX COEAMHEHUN B KalpOJIaKTaMe 0COOEHHO HENOIYCTHUMBI.
OTU COEMHEHHUS, HUMEIOIME B CBOEM COCTABE PEAKIIMOHHOCIIOCOOHBIE
KapOOHWIBHYIO WM aJIbJIETUIHYIO TPYIIbI, MOTYT OKa3bIBaTh BIUSHUE
Ha XOJ1 POoILIecca IMOIUMEPU3aLIAH.

OOHapy>KeHHE CJIEIOBBIX KOJUYECTB KAPOOHWIBHBIX COCIUHEHUN
BO3MOXKHO ¢ mnomomplo BOJXKX B codyeraHnmu ¢ KUIKOCTHOU
AKCTPAKIIUEH.

Jnst  »sToro  KapOOHWUIIBHBIE  COCJUMHEHHS  TEPEBOJSAT B
npou3BoaHbIe 2,4-muHutpodenunruapazuna (JJH®DI') no peakumu:
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Peakiua ¢ JH®I' B kuciou cpeae npoXOAUT KOJIMYECTBEHHO
npu KOMHATHOM Temmepatype. [lpu 3TomM 00pa3yroTcs COEIUHEHUS C
BBICOKUMH KOd(pduliMeHTaMu MoJibHOro mnoramieHuss B Y d-o0nacty,

4TO MO3BOJISET UCIIOJIb30BATh BBICOKOYYBCTBUTEIbHBIN
CHEKTPO()OTOMETPUUECKHI  JIETEKTOP B  COCTaBe  JKMJIKOCTHOTO
xpomarorpada.

Ilepen xpoMarorpahuyecKkum paszeneHuem IPOBOJIST

KOHIICHTPUPOBAHUE  IIPOM3BOJHBIX  KapOOHWJIBHBIX  COCAMHEHUM
AKCTpaKIuend B opranudeckyro (azy. B kadectBe opranudeckoit Qasbl
UCITOIB3YIOT XJopodopMm ¢ gobaBkoi gumermirepedranara (JIMT) B
KayeCTBE BHYTPEHHETO CTaH1apTa.

B xone skcTpakuuu B OpPraHUYEcKoil (¢haze KOHIIEHTPUPYIOTCS
IPOM3BOJIHBIE KapOOHMIBHBIX coeauHeHuit ¢ JJH®DI', a taxxke JIMT.
ITomaBisitomiast yacte He BerynuBmiero B peakuuro JH®I, a Takxke
MPaKTUYECKHU BECh KallpojaKTaM, OCTalOTCsl B BOJHOM (haze.

Ha puc. 1-3 npuBeneHbl XpoMaTorpamMMbl OpraHHMYecKoil (asbl
IIOCJIE DKCTPAKIIMU B CIIyvae:

1) ananu3a kanponakrama 6e3 no6asku JJHOI;
2) BBoga JIH®I" 6e3 kanponakTama;
3) ananu3a kanponakrama B npucyrcteun JJHOI'.

B nepBom ciydae Ha xpomarorpamme (PUKCUPYETCSl TOJIBKO MUK
JIMT (2); Bo BTOopoM ciydae, mnomuMo JIMT, MOSBASIOTCS MHUKH
peareHnta (3, 5); B TpeTbeM — J00ABJISIIOTCS JBa MHUKAa KapOOHUIBHBIX
npou3BoaHbIX [JH®DI" (3, 4), npuuem onuH u3 HUX: (3) — HAKJIAABIBACTCS
Ha MUK pearcHTa.

Takum o0pa3oMm, HUCHOJNB3Ys Pe3yJbTaThl «XOJIOCTOTO OIBITaY,
MOHO OILIEHUTh CYMMapHOE COJIep>KaHUE KapOOHUIBHBIX COCIUHEHUN
B KaIlpoJlaKTaMe.
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t. MIH 50 40 30 20 10

Pucynok 1 - XpomaTorpamMmma 3KCTpakTa IpH aHAIN3€e KampoJiakTama
o0e3 moodasnenus JJHOI (2 — numerniarepedranar)

[ o]

AN

t, MrH 50 40 30 20 10

Pucynok 2 — XpomaTorpamma 3KCTpakTa B OTCYTCTBUH KallpoJlaKTaMma
(«xonoctoit onbIT»; 1 — xsmopodopm, 2 — IMT, 3 u 5 — JIHOI)
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tam 50 40 30 20 0

Pucynok 3 — Xpomarorpamma sKCTpakTa MpH aHAIHM3E KampojJakTama

( 1 — xmopodopm, 2 — JIMT, 3 — cymma JJH®PI' u xapOOHHUIBLHOrO
npousBoaHoro JJHOI,

4 — kapOonmibHOE Tpou3BoaHoe JJHOI', 5 — JIHOI)

Memoouka eévinoinenus anaiuza

Hagecky 10 r kanponakrama pacTBopsiroT B 10 MiT BOABI B CTakaHe
BMecTUMOCTBI0 50 cM°. CmemmBaror 1 M MOJY4YEHHOTO pacTBopa , 4
MJI pacTBOpa COJITHOM KHUCJIOTHI ¢ KOHIEHTpaluen 2 monb/a u 0.5 mi
pactBopa 2,4-AMHUTPODEHUITHAPA3UHA C KOHIIEHTpauueu 2 mr/mi B 2
MOJIB/JT COJSIHOM KHCJIOTHI, MOMEIIasi CMECh B KOHHMYECKYIO KOJOY.
3ateM K cMecu J00aBiAOT 1 M pacTBopa auMmeTuiaTepedranata B
xjopodopme ¢ konuentparued 0.01 mr/mo.

Kosn0y 3akpbiBalOT OpoOKOil ¥ BCTPSAXUBAIOT B TeueHUe |1 daca Ha
amrapare 1y BeTpsixuBaHus. [locne paccrmauBaHusi OTOMpArOT MpoOy
00beMOM 4-6 MKJI MUKPOIIIIPHUIIEM U3 CJI0s XJ0podopMa.

[IpoOy BBOAAT B J103aTOp Xpomarorpada M XpomaTorpad@upyror
IPU CKOPOCTH MOTOKA dt0eHTa 1-1.5 mMi/mMuH.
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AHAJIOTMYHO  TMPOBOJAT  XOJIOCTOM  ombIT  0€3  pacTBOpa
KanpoJlaKTaMa, 3aMEHSS €ro JUCTUILIMPOBAHHON BOJIOW B KOJM4YeCTBE |
M.

B  pesynbrare OpoJieTaHHOW  paboThl  MOJYy4YarOT  JBE
XpoOMaTtorpaMmbl:  pabodyr0 XpoMaTrorpaMMmy H© XpoMaTrorpammy
«XO0JIOCTOTO OIbITa». Ha XpomarorpamMmax HYMEPYIOT pPa3IeiIEHHBIC
MKW, aHAJOTUYHO TOMY, KaK 3TO CAEIAHO Ha puc. 2 u 3.

JInsi BBIJICJNICHHBIX TMHUKOB OMNPEACISIOT Bpemsi yaepxkuBaHus (t,
MuH), BeicoTy (H. MM), mmpuny Ha nonyBbeicoTe (B'2, MmMm), a Takxke
momans (S, MM2) nYKa 1o ypaBHeHuio S = H*BY2,

[lomydeHHbIE JaHHBIE 3aHOCAT B Tabjd. 4 OTACIBHO JIJIA
«XO0JIOCTOM» U paboueii MpoOkI:

Tabmumna 4

Pe3ynbTaThl ompeneNieHus mapaMeTpoB XpomaTorpauyecKkux

MUKOB TMpU OOHApPY)XEHUM KApOOHWIBHBIX COCAUHCHHUN B

KaIpoJIaKTaMe
No nmuka {, MuH H, mMm B2, MM S, MM°
1 - - - -
2
3
4
5 - - -

Buviuucnenue pe3yibmama anaiuia

CymMapHOoe  coaepaHue KapOOHWJIBHBIX ~ COCMHCHUW B
KanpoJIaKTaM€e BBIYUCIISIIOT O opMmyJie:

X. % = OlC[S4 + (83 — S3X)]/SZ

3nece C — xonunenrpanus OMT, wmr/mu; S — mmomans
COOTBETCTBYIOILETO [10 HOMEPY IHKA; = — «XO0JIOCTast Mpooday.
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JIABOPATOPHAS PABOTA Ne 6
PA3AEJIEHUE U UIEHTUOUKALA

[TPUPOJHBIX JIMIIN OB
Jlunuael — XKUPHl U KUPOMOAOOHBIE BEIIECTBA PACTUTEIIHLHOTO
WIN JKUBOTHOTO TPOUCXOXKIECHUS — OTHOCITCA K YHUCIY BaXHBIX

OMOJIOTMYECKN aKTUBHBIX BEIIECTB, BXOJSIIMX B COCTAB BCEX JKUBBIX
KJIETOK. JIMMUabl pa3nuyaroTcs o XUMUYECKOMY COCTaBY U CTPOCHHUIO.
B cocraB mnpupoAHBIX KHPOB BXOASAT MPOCTHIE (TPUINIMLEPUABI U
JPYTUE CIO0XKHBIC Y(PUPHl MHOTOATOMHBIX CIIUPTOB, BOCKH) U CJIOKHBIC
WIM TOJsipHbIe Junuabl (pochonunuasl U Ap.), a TaKKe JIPyrue
COEMHEHHUS, COCTOSIINE U3 CTPYKTYPHBIX D3JIEMEHTOB MPOCTHIX U
CJIOKHBIX JIMOUAOB (MOHO- WM JWTJULEPHUILI, CBOOOJHBIC KUPHBIC
KHCJIOTHI U T. I1.).

Jns paspeneHuss TPOCTBIX M CIOXKHBIX JunuaoB Ha TCX-
IJIACTUHKAX MCTOJIb3YIOT TMOJBWKHBIC (a3bl pa3HOW MOISPHOCTH.
NneHtudukaiuioo JIUNUAOB B MPUPOJHBIX JKUpaX TMPOBOJAT Ha
OCHOBAHHUM JIUTEPATYPHBIX U 3KCIEPUMEHTAJbHBIX JAHHBIX, CPABHUBAS
3HaueHus Rf, moyiydeHHBIC TIPH KCIIONB30BAHMU Pa3HBIX TOIBHKHBIX
dbas.

B nanHoii pabote npenanaraercs: 1) U3y4uTh BIUSHUE COCTABA MOI-
BIDKHOM (hpa3bl HA XpOMATOTPaPUIECKYIO TTOJABUKHOCTh PA3INYHBIX KOM-
MOHEHTOB PACTUTEIBHBIX JKUPOB U HAWTU ONTUMAIBHBIM COCTaB
NOJABMKHOM (pa3bl JJI1 HAWITYUILEr0 Pa3AeNIeHUs] MPOCTHIX JIMIHUAOB; 2)
OlleHUTh A(PPEKTUBHOCTH XpoMaTOrpadUUeCcKoro KOHIEHTPUPOBAHUS
TPUTJIULIEPUIOB TIPU UCTIOJIb30BAHUM OJHOM M3 M3Y4YaeMBbIX MOJBHKHBIX
¢a3; 3) mpoBeCTH UACHTUPUKAIIMIO HEU3BECTHOTO IPUPOTHOTO KHUPA.

Henb pabomer: Hayuutbcs pa3nensaTh U UICHTUOUITUPOBATH MPHU-
POAHBIC JUIHUABI METOAOM OIHOMEPHOM BOCXOIALIEH TOHKOCIOMHOMU
xpoMartorpaduu.

HCI’ZOJZbS’yeMble peakmuesl u MemoOuKu ux npucomoeieHusl

[IpupoaHsie >KUpBL: TOACOJHEYHOE, OJIMBKOBOE, COEBOE Macia,
pBIOUI KUP.

1. IlposiBuTENb: Mapbl HoAa.
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2. ITogsrkHbIe (ha3bl (7151 pa3AeIeHHUs] MPOCTHIX JTUMHI0B): Ne 1
CMeCH TreKcaHa, TUITHIIOBOTO d(pupa v YKCycHOM KuciaoThl 85:14:1 (a) u
90:10:1 (0); No2 — cmecu nietposieitnoro aupa, TUITUIOBOTO 3dupa u
ykcycHoM kucnoTsl 85:14:1 (a), 90:10:1 (6) u 70:30:2 (B).

3. TCX-nacTUHKHY.

4. BelllecTBa, UCMOJIb3YEMbIC B KAUE€CTBE «CBUICTEIICH.

5. PacTBOpuTENb 1151 KCCIIENYEMBIX COSTUHEHUM: XJI0pOhOpM.

Memoouka eévinoinenus anaiusa

HaHocsT 110 0JJHOHM KaIule Ka)KJI0ro U3 aHaJIM3UPYEMBbIX PaCTBOPOB
OPUPOHBIX JTUMU0B HA CTAPTOBYIO JIMHUIO TUIACTUHKY W MOMEIIAIOT €€
B XpoMarorpaduyeckyr Kamepy C COOTBETCTBYIOIIEH MOIABUKHOU
dazoit (Ne 1 u 2). Ha paccrosauu 1 ¢cM OT mSTEH C aHATU3UPYEMBIM
pacTBOpoM HaHOCAT TsATHa S5 %-HBIX pacTBOpoB 'cBujaeteneut", B
KaueCTBE KOTOPBIX MCIOJIb3YIOT YUCTHIE BELIECTBA, MPEANOI0KUTEIBHO
CoJIepIKalllMecs] B HCCIENYEMOM >XHUpE (aIbJETHIbl, KUCIOTHl U T.I.).
[Tocne pa3BUTHS W TOJHOTO BBICYIIMBAHUS XPOMATOTpaMM  HUX
NOMEIIAIOT B KAMEPY, HACBIIICHHYIO MTapaMH M0J1a, U BBIAEPKUBAIOT 10
MOSIBJICHNUS KOPWUYHEBBIX ISATEH (30HBI JIMIHJOB) Ha XKEATOM (oOHE.
Yepez 15—30 MuH OTMeYalOT KapaHAAIloM HEOOXOJIUMBbIC 30HBI U
paccuuthiBatoT ux R;.  Hcnonbs3ys  auTepaTypHbl€  JaHHBIE,
UJECHTUPUIIUPYIOT MPOCTHIC W CIOXKHBIC JIMMUALI B TPUPOJIHOM KHUPE.
PesynbpTaTtel 0GOpMISIOT B BHJE TAOJMIIBI JUJIA KaXJ0W H3YyYEHHOU
XpOMaTOTrpapuyeCcKoil CUCTEMBI  BCEX 00BEKTOB UCCIIEOBAHUS.

I/IIleHTI/I(l)I/IKaIII/IH PACTUTEC/IBHOI'O WIH KUBOTHOI'O )KHPaA

Ha ocHOBaHMM TIPOBEICHHBIX HCCICIOBAHUK IO PA3JCIICHUID WU
UACHTU(PUKAIIUM KOMIIOHEHTOB JKMPOB C HCMOJb30BAHUEM Pa3HBIX
XpoMaTorpauyeckux CUCTEM HaxXOAT pa3iuyuusl B XpoMaTorpaMmmax,
XapaKTepHbIC JJIsi PACTUTEIBLHOTO WM pbIObero »kupa. Mccaemyror
pPacTBOp HEU3BECTHOIO IPUPOJHOIO JKUPA, MCHOIB3YyS Pa3HbIC
noABWKHBIE (a3bl (HE MEHee ABYX), A KOTOPHIX HaOJIOJaBIIHECS
paziuuMsl HauOojiee OYEBHJHBI, M 10 HAJUYMUIO XapaKTEPHBIX 30H
(meton "cBuaeTenei'") yCcTaHABIMBAIOT, KAKOW JKUP (PaCTUTEIBHBIA UITH
pBIOMil) OBLT B3AT 111 MCCleqoBaHusA. Ha OoCHOBaHWU JHUTEpaTypPHBIX
JAHHBIX UICHTUPUIUPYIOT HAOJIF0JaeMbI€ 30HBI JIMITHIOB.
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JIABOPATOPHAS PABOTA Ne 7

OBHAPYXEHUE U UAEHTUOUKALINA KODENHA,
TUODPUIIMHA 1 THOBPOMUNHA
B PACTUTEJIBHBIX OKCTPAKTAX

C nmnoMoIlbl0  TOHKOCJIOWHOM  XpoMmarorpaduu  BO3MOKHO
OTpeACICHNEe MHOTHX OPraHMYECKUX COCAUMHEHUU B PACTUTEIbHBIX
cyoctpartax. g 3TOro HEOoOXOAMMO MOA0OpaTh COOTBETCTBYIOIIUM
KKJIOMY BEIIECTBY OKCTpPAareHT, a TaK XK€ TMOJBUXHYI a3y,
00€CIeUrBaIONIYI0 ONTUMAIbHBIE YCIOBUS JJIsI BBIICICHUS MCKOMBIX
KOMIIOHEHTOB.

Ilenv pabomwr: HayuuThCcs ONpEACNsATh KOPEeruH, THUODWIMH U
THOOPOMHUH B JKCTpakTax yas, Koe M Kakao METOJOM OJHOMEPHOMU
BOCXOJISIIIEH TOHKOCIOWHOM XpoMatorpaguu ¢ HCHOJb30BaHUEM
«CBUETENECIN.

HCI’ZOJZbS’yeMble peaxkmuesl u MeMOOUKU UX npucomoeiernus

1. Paznuunble copta yas, kode U Kakao.

2. [IposiBuTeENb: IApHI HOA.

3. IlogBukHas paza-Toiryos, alleToOH, U30MPOMMIIOBBIN CIUPT, pac-
TBOp amMmuaka (45:45:7:3).

4. TCX-1IacTUHKH.

5. BenecTBo, HCTIOJIB3yEeMO€E B KQUECTBE «CBUIETENS» - KOQEUH,
THOOPOMUH U THODUITUH.

6. PacTBopuTens 1l HCCIIEyEeMbIX COSIUHEHNMN: alleTOH.

Memoouka évinoinenus anaiuza

['OTOBSAT AKCTPAKTHl PACTUTEIBHBIX MAaTEPHAIOB B AllETOHE ITyTEM
BBIICP)KUBAHUSI YaWHBIX JIMCTREB U 3epeH Kode B yKa3aHHOM
pactBopurteine B Teuenue 10-15 mun.

Jlns  ompeneneHuss W WASHTU(UKAIMKM KO(PEHHA HCIOIb3YIOT
xpoMmaTtorpadupoBanue co «CcBUACTEIsIMUY». HaHOCAT 1O OIHOM Karuie
KOKJIOr0 W3 aHaM3UPYEeMbIX pacTBOPOB, a TakKe pPacTBOPOB
«CBUJETECH» Ha CTAPTOBYIO JMHUIO TIJIACTUHKA M TIOMEIIAIOT €€ B
XpoMaTorpauueckyro KaMepy ¢ COOTBETCTBYIOILIEH MOABMXHOU (pa3oi.
[locine pa3BUTHST W TIOJHOTO BBICYIIMBAHHUS XpOMATOTpaMM HX
MIOMENIAT B KaMEPy, HACHIIICHHYIO MMapaMy MOJa W BBIJICPKUBAIOT 10
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MOSIBJICHUSI KOPUYHEBBIX ISITEH Ha kenatoM (ore. Yepes 15—30 mun
OTMEYaloT KapaHJalioM He0OXOAMMBbIE 30HbBI M PaCCUUTHIBAIOT UX Ry.
OOHapy>XUTh MSITHA HA XPOMATOTPAMME MOYHO TaK)XE C TTOMOIIbIO
Y® kamepsl. ['0TOBYrO XpoMarorpamMmy nomemaror mog Y@ nammy u
O0OBOJIAT YETKO PA3TMUYUMbIC MSTHA MPOCTHIM KapaHIaIlIoM.
[To pe3ynbTaTaM NpoBEACHHON paOOTHI ClI€NIaTh BBIBOJ O HAJWYWU
ko(denHa, THOOpOMUHA U TUO(DUIIMHA B UCCIIEyEMBIX 00pasiax.

JIABOPATOPHAA PABOTA Ne 8

OBHAPYXEHUE U UAEHTUOUKALIMA AHTUBMMOTHUKOB
N AJIKAJIONJOB B PA3JIMYHBIX CYBCTPATAX
[HOJIYKOJIMYECTBEHHBIM METOIOM

Meroan ~ TOHKOCIOWHOW Xpomarorpauu dYacTo UCIOJB3YT B
OpPraHUYEeCKOM XHUMWUHU ISl Pa3ACCHUs, BBIICICHUSA, ONPEACICHUS
CTENEHU OYMCTKU U UJCHTU(PHUKAIIMM MHOTUX OPraHWYECKHUX BEIIECTB, B
TOM YHCJIE U JIEKAPCTBEHHBIX MPENAPATOB.

Ileny padompli: HAy4YUTBCS WCIIOJIB30BaTh TOHKOCIOWMHYIO
xpomarorpaduio A8 MOJYKOJUYECTBEHHOTO ONpeICIICHUS
HEKOTOPBIX BEIIECTB B CyOCTpaTax.

HCI’ZOJZb3y€Mbl€ pPeEAKMUBbL U MemoOuKu ux npucomoejleHus

1. CyOctpaTthl, coaepkaIiue onpeiesseMble BEIIeCTBa:
JICKapCTBEHHBIE TIpenapaThl Pa3IMYHbIX AHTUOMOTHKOB (TICHUIIMIIINH,
TeTPAIUKIINH, SPUTPOMHUITNH, TUHKOMHIIMH H JIp.); pa3IudHbIC COpTa
Tabaka.

2. IlposiBuTenb: apsl Hoja.

3.  TlomBmxHbIe (a3l

- JIIS1 DTFOUPOBAHUS SPUTPOMUITMHA U TUHKOMHIIMHA HCTIOIB3YIOT:
a) 4UCTBIM MeTaHoJ; 0) xnopodopm - meranon (95:5) B) xnopodopMm -
metanodn (1:1);

- TSI DJIIOMPOBAHUS TICHUIIMJUIMHA: a) alleToH - meTaHou (1:1); 6)
M30MPONaHoJ - MeTaHo (3:7);

- IIs1 DJTFOMPOBAHUS TETPALMKIINHA: a) H-OyTaHoa - metaHnoix — 10
% numMonHas kucnota (4:1:2); 6) u-Oyranonm - meranon — 10 %
JUMOHHas kuciota (4:2:2); B) H-OyTanos - metanon — 10 % nuMonHas
kucioTa (4:3:2);
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- JUISL DJIIOMPOBAHUS HUKOTHHA. a) MeTaHoJ; 0) MeTaHOJ — H-
Oytanon — Oenzon — Boma (12:3:2:3); B) MeTraHon — ameToOH —
tpudTanoamu (1:1:0.03).

4. TCX-TIJIaCTUHKMU.

5. BemiecTBa, UCMOB3yEMOE B KQUECTBE «CBUJICTEICH.

6. PacTBopuTenu njis MCCIEAYEMBIX COCAMHEHUN: XJIOpohopMm,

alleTOH.

Memoouka évinoinenus anaiusa

JI71s1 SKCTpaKIIUM aHTUOMOTUKOB WJTU AJIKAJIOUJIOB M3 UCCIIEAYEMbIX
cyOCcTpaToB, B KAUECTBE IKCTPAr€HTOB UCIOJIB3YIOT XJI0pohopM WM ale-
ToH. [IpeaBapuTenbHO B3BEIICHHBIE aHATTUTUYECKHE TTPOOBI MpernapaToB
AHTUOMOTUKOB MTOMEIIAIOT B KOJIOBI, coaeprkaiye 10 M skcTpareHTa, u
AKCTPArupyroT Ha amnmnapare i BCTpsxuBaHug B TeueHue 10-20 mwuH.
JI1st paCTUTENbHBIX CYOCTaHIMK BpPEMs IKCTPAKUIHMHU YBEIWYUBAIOT O
30-60 muH.

[Ipu BBITIOTHEHUH MOTYKOJIMUYECTBEHHOI'O METO/1a JJIsl KaKJI0TO Be-
IECTBA HYXHO HPUTOTOBUTH «CTAaHJIAPTHYIO» IacTuHy. g 3toro
HEO0OXOUMO MPUTOTOBUTH CEPUIO CTAHJIAPTHBIX PACTBOPOB C U3BECTHOU
KOHIICHTpAllUEeH BeIIeCTBa ~ «CBUETENs». KOHIEHTpaIuio BapbUPYIOT
or 0.1 mo 0.001 wmr/n. 3aremMm Ha CTapTOBYIO  JIMHHUIO
XxpoMarorpaduyecKoi TJIACTUHKHU MUKPOILITIPULIEM HAHOCSIT
OJIMHAKOBBIE KOJIMYECTBA CTAHAAPTHHIX pacTBOpoB (3-5 mki). IlarHa
HAHOCSITCS Ha OJJMHAKOBOM PACCTOSIHUH JIPYT OT JIPYyTa, MPUOIUZUTEIHHO
B 1 cM. Pagom co cTaHgapTHBIMM MSITHAMU, HAHOCST TaKOE K€
KOJIMYECTBO HCCIEAYyeMOro pactBopa. [lmacTWHBI TOACYIIMBAIOT HaJ
ANEKTPUUYECKON TJIUTKOM U MOMEIIAIOT B XpOMATOTpapUUECKyr0 KaMepy
C COOTBETCTBYIOIIMM dJiF0eHTOM. Ilocine pa3BUTHST W MOJHOTO
BBICYIIIMBAHUSI XpOMATOrpaMM UX TOMEIIAIOT B Kamepy, HACBIIICHHYIO
napamMu Mo/ia M BBIIEPKUBAIOT 10 MOSIBJICHUS KOPUYHEBBIX ISATEH Ha
xentoM done. Uepes 15—30 MuH oTMeUarOT KapaHaalioM HEOOXO0u-
MBbI€ 30HBI, PACCUMTHIBAIOT UX Rf U CpaBHUBAIOT 10 MHTEHCUBHOCTU CO
CTaHJIApTHBIMU TSITHAMU PA3JIMYHON KOHILIEHTpaluu. Ha ocHoBaHuu Bu-
3yaJIbHBIX HAOIOJICHHUI JIeNIal0T BBIBOJ O KAaY€CTBEHHOM W MPUOIU3H-
TEJIbHOM KOJIMYECTBEHHOM COCTABE UCCIETyEMBIX 00pa3IloB.
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[To mosy4eHHBIM pe3yJIbTaTaM PacCUMUTHIBAIOT COJIEPKAaHUE HCKO-
MBIX BEIIECTB B QHAIMTUYCCKUX MPOOaxX W JIEJA0T BBIBOJ O KAa4eCTBE
UCCJIEAYEeMbIX 00pa3IoB.

JIABOPATOPHAA PABOTA Ne 9

OBHAPYXXEHUE BEH30JIA, HAOTAJIMHA 1 AHTPALIEHA
B NX CMECHU METO/JIOM OBPAILIEHHO-®A30BOU B2XX

[Ipu npoBeneHumn obdpamieHo-dpazoBoro Bapuanta BIKX (OD
B3OXX) amtoeHT He00X01uMO 010UpaTh TAKUM 00pa3oM, YTOObI YBEJIH-
YUBAJIACH CEJIEKTUBHOCTD U YIIyUIIAIOCH pa3aeneHue coenuaenui. B OO
BOXX »smroupyromas cuiia 3II0€HTa PEryIupyercs CoJep)KaHHEM
MOAU(GUKATOPOB: AlIETOHUTPUJIA, METaHOJIAa WM 2-TIporlaHojia B
AIIIOEHTE THUMA «Boja - Moaudukaropy». Uem Oosbliiie Mmoaudukaropa B
AJIOEHTE, TeM OOJIbLIE SIIOUpYIONIas CHJa DJJII0EHTA, TEM MEHbIIE
yAEepKUBAEMBbI 00BEM BEIECTRA.

Ilenv pabomwr: Hayuutbes ompenensath OeH30s, HadTaluH U
aHTpalleH, B UX CMECH METOJIOM OOpaIleHHO-(a30BOM KUJIKOCTHOM
xpoMarorpadun. HayunTscs mogouparh d7II0CHT MyTEM pPEryJupOBaHUs
€ro DIIIOUPYIONIECH CUJIBI JIJISl YBEIMYCHHS CEJICKTUBHOCTH U YIyUIIICHUS
pa3pelIeHU Onpeae/IsIeMbIX COCTMHEHU.

HCI’ZO]ZbI)’yeJI/lbl@ peakmuebl u MEeMOOUKU UX npucomoe6lerHus

1. Anamuzupyemasi CMECh. PacTBOpPHl OcH30Jila, HadTannHa W
aHTpalleHa B MOJIBIKHOM (hase.

2.2JTI0CHT - alleTOHUTPWII: Boaa (55:45).

3.Henoasmwxkhas daza: Cemapon Cyg.

Memoouka évinoninenusa anaiuza

PaGota mnpoBoAWTCS Ha KUAKOCTHOM Xpomarorpade Mapku
«Munuxpom - 5» co cranbHOM KoJOoHKOW 5x80 MM. Bxirouaror
XxpomaTtorpad B Ce€Tb M MPOTrPeBalOT €ro B TeueHue 30 MUH, B 3TO XK€
BpeMsl IMPOIMYCKAIOT NOABWXKHYK (ha3sy dYepe3 KOJOHKY [UJIs €€
KOHJUIIMOHUPOBAHUSI.

B xpomatorpad moodepeaHO BBOISAT PACTBOPbl CpPAaBHEHMS
OeH3ona, HadTaiMHAa ¥ aHTpAlleHA W OMNPEACNSIOT HX BpEMEHA
yAepkuBaHus {g 1 HCIpaBIEHHBIE BpEMEHA yaepkuBanus tg.
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Jlanee xpomatorpadupyroT o0paszell aHaTU3UPYEeMOM CMECH U
WICHTU(DUIUPYIOT TMOTYYCHHBIE TMUKHA MO0 BpeMEHH yaepxkuBaHus. [lo
XpoMaTorpaMMe  aHaJU3UPYyeMOHM CMECH  pPAaCCUUTBIBAIOT  YHCIIO
teopetnueckux Tapeaok (N) s pa3menseMbIX  BEHISCTB, HX
KOA((DHUIMEHTHI CEIEKTUBHOCTH O U pa3pelrieHue I COCSTHUX MTHUKOB
R, mo ¢hopmynam (1-3).

N = 16(tr/) , (1)

rae tr - BpeMs yIep)KMBaHUS KOMIIOHEHTAa, MUH; |l - IIMPUHA IHKA,
MUH;

o= t'RZ/ thl (2)

rae t'ry - UCIpaBIEHHOE BpeMs YJIEp)KUBAHUS MEPBOTO KOMIIOHEHTA,
MUH; t'r, - UCIIpaBIEHHOE BpEMs YJIEPKUBAHKS BTOPOTrO KOMIIOHEHTA,
MUH.

Rs = (tro - tre) /(1 + o) (3)

ConepxaHue KOMIIOHEHTOB B aHAJIM3UPYEMON CMECH OMPEICISIOT
METOJIOM BHYTpPEHHEN HOopMan3anuu. B aToM MeTojie mipesnonaraercs,
YTO TMKH BCEX BO3MOXKHBIX KOMIIOHEHTOB CMecH 3a()MKCHPOBAHBI Ha
Xpomarorpamme, a cymma ux miomazei (S) pasaa 100 %. Pacuer BenyT

no gopmye (4):
X (%) = 100S/(S;+S,+S3...+S5i+....Sy),

rie N - 4YucIO0  KOMIIOHEHTOB  CMecH; S -  IUIOHIadb
XpOMaTOrpapuyecKoro Mnuka.

JIABOPATOPHAS PABOTA Ne 10

MCITOJIb30BAHWE METOJIA OBPAIIIEHHO-®A30BOM B2XXX
JUIA OITIPEAEJIEHN A ©AJIbCUOUKALINN KODE

Qanpcudukannio Kohe 0ObBIYHO OMPEAEIAIOT N0 KOJUYECTBY KO-
(pemHa, OTHAKO B HACTOSALIEE BPEM; IIMPOKO PACHpOCTpPaHEHA MPAKTUKA
nobasyieHust B kode miam kopelHbld cypporar (papmaneBTUUeCKOro Ko-
¢euna. IlosTomy ompenensth NOMJIUHHOCTH KOpE TOIBKO IO
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COJIEp’KaHWI0O B HeM KodenHa HEBO3MOXKHO. /[l ompeneneHus
NOJJIMHHOCTH ~ Koe  HeoOXOauMO  JOOUThCS  pas3ielieHus W
UACHTH(PUKAINKA KOPEHHBIX KHUCIOT. DTO CTAHOBHUTCS BO3MOXKHBIM IIPH
MCIOJIb30BaHUU YHUBEPCATHLHOTO copOeHTa 1 3(PHEKTUBHBIX KOJIOHOK.

Ilenv pabomer: HAyUNTHCS UCTIOIB30BaTh YHUBEPCAIBHBIN SITIOCHT
B MeTojie oOpamieHHO-(a30BOM KUJIKOCTHOM XpomaTtorpaduu s
JOCTHKEHUSI HAWIYYILETO pa3feieHuss KOPEHHBIX KUCIOT B Pa3IMYHBIX
oOpasnax xode.

chwzwyemwe peaxkmuessl u MemoOuUKU Ux npucomoejleHuAl.

1. AHanu3zupyembie 00pa3Ilbl: paCTBOPUMBIN KO(DE pa3InyHbIX MAPOK.

2. OmwoeHnt: aneronutpun — cmecy 0.03 M KH,PO, u 0.02 M
mvdTrnaMuH (JI9A), noakuciaendas dhochopHoi kuciaoToi 10 pH = 2.6
B COOTHOIIeHUH 18:82.

YHUBeEpCaIbHBIN AII0CHT YKAa3aHHOI'O COCTaBa TOTOBUTCS CIIEIYIO-
M obpazom: B 100 mi 3apanee mpuroroieHHoro 0.03 M BoaHOro
pactBopa KH,PO, noGasmsitor 1 mn JI9A. IIpurotoBieHHbI pacTBOp
noBoasaT docdopuoit kucimoroir g0 pH = 3. Tlomydennsiit Oydep
CMEIIIUBAIOT C AalEeTOHUTPUIIOM B HEOOXOAMMOM COOTHOIICHHUH. 3.
Henoasuxnas ¢daza: Cenapon Cyg.

Memoouka eévinoiinenus aHaiuza

Pabora mnpoBomUTCA Ha KUAKOCTHOM XpomMarorpade Mapku
«Munmxpom-5» co cTanpHOM KOJIOHKOM 5x80 wMM. Britouaror
xpoMarorpad B CeTh W IPOrpeBaroT ero B teueHue 30 MUH, B 3TO Ke
BpeMsl TMPOIYCKAIOT TOJABIXHYIO a3y dYepe3 KOJOHKY JUIsl ee
KOHIAUIMOHUPOBAHUA.

B xpomaTorpad BBOAST pacTBOpP CpaBHEHUSI KOPEUHA U DIIIOUPYIOT
YHUBEPCAIBHBIM AJIIOEHTOM cO cKopocThio 100 mxin/mun. Onpenenstor
€ro BpeMs yAepKUBaHUS lg M UCHpaBIIEHHOE BpeMs ynepkuBaHus tr.
Jlaniee B Tex e yCIOBHUSAX XpoMaTorpadupyror oopaszel aHaIM3upyeMoi
CMECM U UACHTUOUIMPYIOT TOJYYEHHBIE TMHUKU [0 BpPEMEHU
yIEepKUBaHUS.

AHanmu3z XpomaTorpamMM 00pa3lOB pa3IMYHBIX BUJOB KoOde
MO3BOJISIET CJlieJlaTh BBIBOJI O BO3MOXKHOM (asbcudukanuu  Kode.
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Hanuume Ha XpomarorpaMme ITMKOB, COOTBETCTBYIONIUX KO(EHHBIM
KHUCJIOTaM, CBHJIETENBCTBYET O MOJJIMHHOCTU Hccieayemoro kode. Ha
XpOMAaTOrpaMMe CypporaTHOTO Ko(he ¢ CHHTETUYECKUM KOPEHHOM YETKO
NPOCICKHUBACTCS TUK KOoPerMHa U MUK, XapaKTePU3YIOIIMHA OCHOBHOM
cyoctpar. [1uku KoperHbIX KUCTIOT OTCYTCTBYIOT.

ITo xpoMarorpamMmaM 00pa3iioB Koe pacCUUTHIBAIOT YHCIIO TEOpe-
Tu4yeckux Tapeiaok N, Koa)PuIUeHThl CeTEKTUBHOCTU O U pa3pelieHue

JUIsl COCEHUX MUKOB Ry o dopmynam (1-3) k mabopatopHoii padote Ne
8.

JIABOPATOPHAS PABOTA Ne 11

NCIIOJIb3OBAHUE I'PAJIMEHTHOI'O SJIOMPOBAHUA
TP AHAJIM3E HEOTEIIPOAYKTOB

H3oxkpamuyeckum 9110uposanuem HA3bIBAETCA UCIOJIb30BaHUE
AIIOCHTa TIOCTOSHHOTO COCTaBa B  TEUEHHME BCEro  aHajau3a.
JIOCTOMHCTBOM TaKOT'O JIFOMPOBAHUS' ABJISETCS TEXHUYECKAsh MIPOCTOTa
UCIIOJTHEHHSI U BBICOKAsh BOCIPOM3BOJMMOCTb BPEMEH YJIEPKUBAHUS,
momaael u nukoB. s XpomartorpadgupoBaHMs Ha CUIMKAreJbHBIX
KOJIOHKaX  (HOopMalibHO-(pa3oBass  xpomarorpadus), Takod  BUJ
AIIOUPOBAHUSA SIBIIAETCS €IUHCTBEHHO BO3MOXKHBIM H3-3a CJIOKHOCTH
pereHepanu KOJOHKH.

bormee  addekTuBHRIM  CIIOCOOOM  TIOBBIIICHHS ~ KadecTBa
pa3/ieyieHusi CMeceil SIBIAETCS TPaJMEHTHOE »JIitoupoBaHue. CMbICT
npueMa 3aKjIlouaeTCs B YBEJIWYCHHH II0 OIPEJACICHHOMY 3aKOHY
AIIOUPYIOMIEH CUJIBI AJIFOEHTA B IIPOIECCE OJJTHOTO aHaIu3a.

JInst mpoBeeHMs TPaIMEHTHOTO AIIOUPOBAHUS UCTIOJIB3YIOTCS KO-
JIOHKH, 3aMOoJIHEHHBIE 00palieH0-(ha30BbIM copOeHTOM. B 3TOM ciydae
YBEIIMUECHUE AITIOUPYIONIEH CUIIBI POUCXOIUT 38 CUET YBEIUUCHUSI KOH-
HEeHTpauuu MojaudukaTopa (alETOHUTPUIIA, METaHoJla W T.1.) B
AIOCHTE B TMpOlIECCe OJHOTO aHaiu3a. ['pagueHTHOE SIIIOUPOBAHUE
UCIIONB3YIOT B TOM  clly4ae, Korja Tpu  HMCIOJIb30BaHUU
M30KPAaTUUYECKOTO SIIIOUPOBAHUS HEBO3MOXKHO JIOOUTHCS pa3/ieiiCHUs
BCEX  KOMIIOHEHTOB, CHJIBHO  pa3JIMYaloOmUXCsl IO  BPEMEHH
yACP>KUBAHUSL.
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Henv  padoomor. HAYYUTHbCA  NOPUMEHATh  T'PATUECHTHOE
AIIOMpPOBaHUE B MeTojie oOpanieHo-¢pazoBoit BOXX ang ynydmenus
pasneneHrss KOMIIOHEHTOB aHAJTM3UPYEMbBIX CMECEH.

HCI’lOJZbSyeMble peaxkmuesl u MemoOuKu ux npucomoeiernus

1. Ananusupyembie 00pasipl: OeH3UH pa3andHbIX Mapok (100 Mk
O€H3MHAa, pACTBOPEHHOTO B 25 MJI alleTOHUTPUIIA).

2.  DJIOGHT: aleTOHUTPUI — Bojia B cooTHomeHusx 30:70,
40:60, 50:50, 60:40, 70:30.

3. PacTBOpbl CcpaBHEHHUs: pacTBOpbl O€H30ya, TOJIyojda, O-
KCWiojla, M-KCcwiojia, Tn-kcwioja B aneronutpwie (100 Mk,
PACTBOPEHHOTO B 25 MJT allETOHUTPUIIA).

4.  Henoaswxknas daza: Cenapon Cig.

Memoouxka ebinoiHenus anaiusa

PaGotra mnpoBOAUTCS Ha KUJIKOCTHOM Xpomarorpade mapku
«Mumuxpom-5» co  cranbHOM KOJOHKOM 5x80 Mm. Brxuirouaror
xpomaTtorpad B CeTh M MPOrpeBaroT ero B TeueHue 30 MHUH, B 3TO XK€
BpeMsl TMPOIYCKAIOT TOABIWXKHYIO a3y aleTOHUTPUI - BoJa B
cooTHomeHnun 60:40 yepes KOJIOHKY ISl €€ KOHAUIIMOHUPOBAHUS.

Bnayane moiydaroT XpoMarorpaMMmy aHaJIU3UPYEeMOro BEIIECTBa,
UCIIOJIb3YSl  M30KPATHYECKOE  DJIIOMPOBaHUE, T.€.  AJIIOUPOBAHUE
NOABWKHOU (Da3oi MOCTOSIHHOTO cocTtaBa. B xpomartorpad BBOIAT
pacTBOp CpaBHEHMS OEH30J1a U JIIOUPYIOT CMECHIO alleTOHUTPUI - BOJA
B cootHomeHuu 60:40 co ckopocthio 150 Mki/MuH. OnpenenstoT ero
BpeMsl yepkuBaHus tr 1 ucpaBieHHOE BpeMs yaepxkuBanus t'g. lanee
B T€X JK€ YCJIOBHUSAX XpoMaTorpadupyoT APYTrue pacTBOPhLI CPaBHEHUS U
OTNPEACISIIOT JUIsi HUX BpEeMsl YIEp)KUBAHUS U HUCIPABICHHOE BpeMs
yaepxuBanusi. [locine storo xpomarorpadgupytor oOpaszen OCH3MHA U
UACHTUPUIHUPYIOT TIOJIYUYEHHBIE THKH 110 BPEMEHU YICPKUBAHUS.
OTMedaroT  O4YepeNHOCTh  BBIXOJA  BEHIECTB, (OpMYy  THKOB,
3(pHEeKTUBHOCTH pa3AciCHHUs.

Bropon pa3 XxpomarorpaMMy = aHIM3UPYEMOIO  BELIECTBA
MOJIy4YarOT, UCIOJb3Yysl TPAJUEHTHOE 3IIOMPOBAHUE, T.€. AIIOUPOBAHUE
noABMKHOM (ha3oi mepeMeHHOro coctaBa. IlpenaBaputenbHO uepes
KOJIOHKY MPOITYCKAIOT MOABIWKHYIO (pa3y cocTaBa alleTOHUTPHUI - BOJIA B
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cootHomenusix 30:70. Hacoc 3amonHSIOT 3JIFOEHTOM B CIEAYIOLIEH
MOCJIEAOBATEIbHOCTH: BHavajie HAOMPAIOT CMECh alleTOHUTPHJI — BOJA
cootHomenuss 70:30 (T.e. pacTtBOp, oOOMadaroNIUMii MaKCHMaJIbHOM
AIIOUPYIOIICH CUJION), 3aTEM HUCHOIB3YIOT cOOTHOIIeHUs 60:40 u T.14. B
MOPSIKE YMEHBIIICHUS DIIONPYIONIEH cuibl, B xpomaTorpaduyeckyo
KOJIOHKY BBOJIST 4 MKJI pacTBOpa MpoObl OCH3MHA U DJIIOUPYIOT B TEX XKeE
YCIOBMSIX, 4YTO W B mepBoM Bapuante. I[Ipm sToM B mporiecce
SIIOUPOBAHUSA COCTAaB TMOABMIXKHOW (a3pl OyneT U3MEHSTHCS C
MOCTETNIEHHBIM BO3pacTaHHEM JIroupyromieit cuibl. Ilocne monyueHus
XpOMaTOTpaMMbl  HACHTUPUIUPYIOT  TIOJYYCHHBIE  MHKH  TO
0YEePEIHOCTH BBIXO/a, OLICHUBAIOT (DOPMY IIMPHUHY U ILIOMIAAb KaXK0TO
NMKa, MPOBOJAT HEOOXOAUMBIC pacyeTbl M CPaBHUBAIOT HX C
pe3ysbTaTaMy NPeAbIAYIIEro aHaln3a.

[To oxoHYaHUM pabOTHI AENaI0T BHIBOJ O LIEAECOO00PA3ZHOCTH MpUMeE-
HEHUS TPAJUCHTHOTO DJIIIOMPOBAHUS IIPU  AHAJIW3€  CIIOKHBIX
OPraHUYECKUX CMECEU.

KOHTPOJIBHBIE BOITPOCBI

1.  CymHocTh XpoMaTOrpapuIeCKUX METOJAOB aHAIH3A.

2.  Kunaccudukamus xpoMarorpapudeckux METOJ0B aHATN3A.

3. XunkoctHas xpomarorpadusd, OnpeaeneHre, BO3MOKHOCTU
METOoAA.

4. Tunel xugkoctHoM xpomarorpaduu. KoJIoHOUHBIH H
IIJIOCKOCTHOW BApUAHTHI.

5.  IlpuHuunuanbHas cxema XKUJKOCTHOTO Xxpomarorpada.

6. Jlerextopsl. TpeboBaHus, IpeAbIBIsIEMbIC K IETEKTOPAM.

7. CopOeHTBI, UCTIOJIH3YEMbIE B )KUIKOCTHON XpoMaTorpadumu.

8.  HopmanbHo-(a3oBbiii BapHUaHT KUJIKOCTHOU
xpomaTtorpadguu. OCOOEHHOCTH U BO3MOXHOCTH METO/IA.
9. HopwmanwsHo-(ha30BbIi BapUaHT KUJIKOCTHOM

xpomaTtorpadguu. CopOEHTHI U SITFOEHTHI.

10 O6pamieHHO-(ha30BbII BApUAHT KUJKOCTHOM Xpomartorpaduu.
Oco0eHHOCTH ¥ BO3MOXKHOCTH METO/A.

11. O6pameHHO-()a30BbIM BapUaHT KUJKOCTHOM XpoMartorpaduu.
CopOeHTBI U AITIOCHTHI.

12. CrnocoObl peryiaupoBaHMs SIIOUPYIONIEH CHIIbI MOJABHUKHOU
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da3sl B OD BOXX. Kakue BenecTBa Ha3bIBalOT MOAU(DUKATOPAMHU.

13. Yto Takoe uzokpatudeckoe umoupoBanue? B kakux ciydasx
€ro UCIOIb3YIOT.

14. Yro Takoe rpaJueHTHOE 3roupoBaHue? B kakux ciyyasx
€ro UCMHOJIb3YIOT. Ero 1OCTOMHCTBA U HEJJOCTATKHU.

15. Kakoif »510€HT Ha3bIBalOT YHUBEpPCAIbHBIM. B  Kakux
CIIy4asix €ro UCIOJIb3YIOT.

16. OcobeHHocTH  pabOTBI  KMJAKOCTHOTO  Xpomarorpada
«Mummxpom - 5».

17. Perenepaiusi KOJOHKH ¢ 0OpaIieHHo - (pa30BbIM COPOCHTOM.

18. bymaxnas xpomarorpacdus. J[ocTOMHCTBA M HEIOCTaTKHU
mMeToaa. ['paHuIbl IPUMEHUMOCTH.

19. TpeOoBanus, mNpenbABIsIEMblE K XpoMaTorpapuyeckon
Oywmare.

20. Tunbl OyMaxkHoW Xxpomarorpaduu: jguHeHas (ogHOMEpHas
U IByXMEpHasi, BOCXOAIIAs U HUCXOAAIIAs ), paauaibHasl.

21. CnocoOsI MOTydeHHs pauaIbHOW XpOMaTOTpaMMBI.

22. CnocoObl  MOAy4YeHUs  JUHEHMHONW  XpOMaTOTrpaMMBbI.
TpeboBanust K anmapaTypHoMy  0()OpMIICHUIO OyMa)KHOMU
xpomarorpaduu.

24. ToHkocnoiHas XxpomaTtorpadusi. JloctonHcTBa "
HEJOCTATKHU.

25. CopOentnl misa TCX.

26. UYro Takoe R;? Ry 1ns JuHEeWHOW U paaualibHOU
XpOMAaTOrpaMMBlI.

27. XpomartorpadpupoBanue co «cBuaereaem». CyIIHOCTD,
METO/IMKA BBITTOTHEHUS.

28. OcHoOBHbIE TPUHIUIIBI TTOAOO0pa AMr0eHTOB 11 TCX.

29. Tunbl TOHKOCIOWHOM XpoMarorpaguu. B kakux ciaydasx
IPUMEHSIOT ABYXMEPHYIO XpoMaTorpaduio).

30. IlomykonuuectBeHHbIN MeTon TCX. IIpumMepsr mpuMeHEHUS.

31. Xpomartorpaduueckue mapamerpel. Bpems u  o0beMm
yAep>KUBAHUS.

32. Xpomatorpaduueckue napaMmeTphl. Koaddunuent
pacrpenenenus, KodphUImeHT EMKOCTU KOJIOHKH.

33. Teopus TeopeTHUIECKUX TAPEIIOK.

34. Kpurepuu 3 PeKTUBHOCTH Xpomarorpaduieckoro
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npoiiecca. Beicota, 3kBUBasieHTHas TeopeTnueckoun tapenke (BOTT).

35. Uto Takoe ko3(dduimeHt cenekruBHOocTH? UYTO OH
XapakTepU3yeT U OT YEro 3aBUCUT?

37.Yto Takoe paspemieHue Ry?

38. Kak 3aBucuT paszaeineHue CMecH JBYX BEHIECTB  OT
3(PEKTUBHOCTH KOJIOHKHU U CEIEKTUBHOCTU cOpOeHTa?

39. KauecTBeHHBIN aHaJIn3 METO/10M XKuIKoha3zHOM
xpomarorpaduu.

40. IlpuMeHeHue MeTOJla TpagyupoBOYHOrO rpaduka it
KOJIMYECTBEHHOT'0 aHAJIN3a METOAO0M XKUIKopa3zHOU xpomaTorpadum.

41. TlpuMeHeHHE METOJa HOPMHUPOBKH ISl KOJWYECTBEHHOIO
aHajrM3a METOJIOM KuJIkoha3zHON XpoMaTorpaduu.

42. IlpumeneHue MeTOJla BHYTPEHHEro  CTaHiapra Ui
KOJIMYECTBEHHOT'0 aHaJIK3a METOJI0M KHUJIK0opa3HON XpoMaTorpaduu.
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