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BBenenue

Hacrosmee yae6HOe mocoOue MOCBAIICHO OMTUCAHUIO COBPEMEH-
HBIX METOJOB aHAJIM3a U UCCICAOBAHMS KUBBIX cucTeM. JKuBbIE CHU-
CTEMBI UMEIOT PsiJI CYIIECTBEHHBIX OCOOCHHOCTEH:

1. Bo-nepBbIX, KaK MpaBHUIIO, UCXOIHBIN MaTepuan — Ouomacca,
W3 KOTOPOH MPEACTOUT BBIACIIUTh UHTEPECYIOLIEE MCCIEAOBATENS Be-
LLIECTBO, — COCTOUT U3 MHOTMX COTEH MJIM AK€ ThICSY Pa3IM4YHbIX COE-
JTHEHUA. MHOTHE KOMITOHEHTBI 3TUX CMECEH, BBIMIOIHSS pa3HOO0pa3-
HbIEe OUOJIOTUYECKHE (PYHKIHHU, TOCTPOCHBI JIOBOJILHO OJIHOTHUITHO;

2. Bo-BTOphIX, paboTa ¢ OMOJOTUYECKUM OOBEKTaMHU 3aKJIF0Ya-
€TCsl B HEOOXOJMMOCTH MaHUIYJIUPOBaTh C OYCHb MAJICHBKUMH KO-
auyecTBamMu BewlecTBa. [loaToMy ucnonbszyemble Uil UX JIETEKUUA
METO/IbI JIOJKHBI OBITh BBICOKOYYBCTBUTEIBHBIMU. OCHOBHBIMU ME-
TOJAMHU AETEKLMU KOMIOHEHTOB JKMBBIX CUCTEM SIBIISIFOTCS CIIEKTPO-
(hoTOMETpUYECKIE METOIbl, OCHOBAaHHbBIC HAa H3MEPEHUH TOTJIOIICHUS
BHJIUMOTO HJIU yJIbTPa(HOJIIETOBOTO CBETA, & TAKKE JIFOMHUHECIIECHT-
HbIC METOJIbI, OCHOBAaHHBIC Ha WM3MEPEHHH (IIyOpECICHIUU, Ono-
U XEMHITIOMUHECICHIIUH;

3. B-TpeThuX, MHOTHE KOMIIOHEHTBI KHUBBIX CHUCTEM O0O0JaJaroT
HHU3KOW YCTOWYMBOCTBIO M NP YMEPEHHBIX TEMIlEpaTypax U He-
3HAYUTENBHBIX M3MeHEeHUsX pH crmocoOHBI k aeHaryparuu. Kpome
TOTr0, B KJIETKaX 4aCTO HaXOJATCsI (PepMEHTHI, CITIOCOOHBIC pa3pyIiaTh
T€ WU UHBIC BEISCTBA.

Bce 3T 0cOOCHHOCTH Clie/lyeT YYHTHIBATh MPH BEIOOPE METOAA
HCCIIEIOBAHUSI KOMIIOHEHTOB JKHMBBIX CHCTEM, TeM 0OoJiee 4TO B Ha-
CTOSILLEE BPEMS C OTOM LIEJIBIO MO-NIPEXKHEMY LIMPOKO UCIIOIb3YIOTCS
Y TPaJUIMOHHbBIE (DU3UKO-XUMUYECKHE METOJbI aHalln3a, HalpuMmep
a0COPOIMOHHAS CIIEKTPOCKOMHSI. BHOXUMUUECKUMU METOJIlaMHU aHa-
JIN3a J)KUBBIX CHCTEM MHOTHE MCCIEIOBATEIIN CUUTAOT HEHTPUDYTH-
poBanue, 3eKTpodope3 U XpoMmarorpaduuecKkue METOIbl aHaIu3a,
0 KOTOPBIX MOAPOOHO MOWJET peub B HACTOSIIEM MocoOuu. OaHaKo
B IOCJIEHUE TOJbl LIWPOKOE Pa3BUTHE MOJYYUIU HOBBIE MOJIEKY-
JIApHbIE METOJbl aHanu3a, Takue kak II[[P. Ha sTtor meron Takxke
OyJer oOpalleHO BHUMaHHE CTYJICHTOB B JaHHOM mnocobuu. Kpome
TOr0, B HACTOALLEE BPEMs PACHPOCTPAHEHO COBMECTHOE HCIIOJIb30-
BaHHUE JIBYX WJIHU 0OJiee METOOB aHaIN3a, HAIIPUMEpP XPOMaTO-Macc-
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cnektpomeTpust. OOmell TeHIeHIUeH pa3BUTHS COBPEMEHHBIX Me-
TOJIOB aHaJM3a XMBBIX CHCTEM SIBJISIETCS MaTeMaTH3allusd aHalu3a,
co3JlaHHue ceTH OAHKOB aHATMTHYECKUX JaHHBIX, pa3paboTKa cucTeM
MAIIMHHON WACHTU(HUKALUU IPUPOIAHBIX COSINHEHUH, BBITYCK aHa-
JIUTUYECKOM ammapaTypsl co BcTpoeHHoH DBM. BakHO ymeTh BbI-
Opatb Meron, Haubosiee MOAXOMSAIIMK B JaHHBIX OOCTOSTENBCTBAX,
JArOIIUK HanOOJIBIITY0 HHPOPMAIIHIO.

[lepen HawyamoM BBIMOTHEHHUSI J1a0OPATOPHOH PadOTBHI HEOOXO-
JUMO O3HAaKOMUTBCS C COOTBETCTBYIOLIEH TEOPETUYECKOM YaCThIO,
MPUBEACHHON B JAaHHOM MOCOOWH B KaXKJOM pasjelne, a TakkKe B pe-
KOMEHlyeMoi nuteparype. IIpu noaroToBke k caade BBIIOJHEHHOMN
paboThI cileqyeT OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI, MPEACTABUTD
MOJTyYEeHHBIE Pe3yIbTaThl U C(HOPMYIUPOBATH BBHIBOIBI.



1. HenTpudyrupoBanue

1.1. Obwue npunyunsl yenmpugysuposanus

Ilenmpudhyzuposanue — pazaejienue BemecTs B MoJe EHTPO-
0esKHOM CHJIBI.

HenTtpudyrrpoBanre IpruMeHeTCS TS pa3IeieHns] MeJIKOIuCTiepe-
HBIX MHOTOKOMITOHCHTHBIX CMECEH, a Tarke Ui (DpaKIMOHUPOBAHUS
KJIETOYHBIX OPTaHeIUT U OTIPEICNICHHUSI MOJIEKYJISIPHOTO Beca BEICOKOMOJTE-
KYJISIPHBIX OPTaHUICCKIX COCIAMHEHIH, HAlIpUMep OCITKOB, HyKJICHHOBBIX
KHCJTOT (CeMMCHTAIMOHHBIN aHAITN3).

Paznenenne BemecTs ¢ MOMOIIBIO IEHTPUGYTUPOBAHUS OCHOBA-
HO Ha TOM, YTO B IIEHTPOOEKHOM IT0JIE€ YACTHUIIbI, IMEIOIIUE PA3IINI-
HBIE pa3Mepsl, GOpMY U IIOTHOCTh, OCAKIAIOTCS (CETUMEHTHPYIOT)
C Pa3HOM CKOPOCTHIO.

Bemramna 11eHTpoOeIKHOM CIITBI OTIPENENSICTCS CKOPOCTRIO Bpallie-
HUSI POTOpa U PAacCTOSHUEM OT OCH BparieHus. /st cpaBHEHUS yCTIOBHIA
HEHTPU(PYTUPOBAHUS HA Pa3HBIX MEHTPUPYTAX MPUHATO YKa3bIBATh OT-
HOCUTEITFHOE TIEHTPOOEKHOE yCKOpeHue ((pakTop pasmesicHus), BbIpa-
xernoe B g (g = 9,8 m«c?). st mpuMepHBIX pacueToB (hakTopa pasjie-
JIEHUS] OOBIYHO TIONIB3YIOTCS HOMOTPAaMMaMH HIJTH TaOJHIIaMH, KOTOPBIE
MIPUJIATAIOTCS K KKIOMY POTOpY.

B 3aBucumocTH OT 3a7ad, CTOAIIUX TEpesa HCCIelnoBaTelneM,
HeHTpru(yrupoBaHuEe MOKHO YCIOBHO Pa3/IeTUTh Ha MpenapaTUuBHOE
Y aHAJTUTHYECKOe (CeMMEHTAIMOHHBI aHanmu3). llpenmapatuBHoe
HeHTpU(yTUpPOBaHUE 3AKIIOYAETCS B BBIJIEICHUH OHOJIOTHYECKOTO
MaTepuaia Ui MOCIeayIONNX ONOXUMUYECKUX HCCIIETOBAaHMH.

C TMOMOINIBI0 TIPEMapaTUBHOTO ICHTPU(YTUPOBAHUS BBIICIISIOT
OO0ITBIIIOE KOJTMYECTBO KIIETOYHBIX YACTHIL I U3YUYEHHS UX MOPQOIIo-
THH, CTPYKTYPHI U OMOJIOTHYECKON aKTUBHOCTH. MeETO TIPUMEHSICTCS
TaKKe IS BBIACTICHUS TAKUX OMOJIOTHUECKIX MaKpoMoJeKyJ, kak JJTHK
1 OeNKY U3 MPEBAPUTETIHHO OYHIICHHBIX MPEMapaToB. AHAIUTHYECKOES
LEHTPU(PYTUPOBAHHUE TPHMEHSICTCS TJIABHBIM 00pa3oM UIST M3Y9CHUS
YHUCTBHIX WIH TIPAKTUYECKH YHUCTHIX MPETapaToB MaKPOMOJICKYIT FITH Ya-
CTHII, HATIpIMeEp, puOOcoM. B 1aHHOM ciydae UCTIOb3yeTcst HEOOIbIIIoe
KOJIMYECTBO MaTepurasa, a CeTMMEHTAIHs NCCIIeyeMbIX YacTHI] Herpe-
PBIBHO PETHCTPUPYETCS C TIOMOIIBIO CIICTTHATEHBIX ONITHUECKIX CHCTEM.
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MeTtoa no3BoJIsIeT MOMyYaTh JAHHBIE O YUCTOTE, MOJICKYJISIPHOM Bece U
CTPYKType MaTepuaia. B mpakTukyMax Iist CTyI€HTOB MpenapaTUBHOE
LEHTPU(YTUPOBAHUE TIPUMEHSIETCS TOpa3/Io Yallle, YeM aHATUTHIECKOE,
[I03TOMY MbI OCTAHOBHMCsSI Ha HEM 0oJiee TIOIPOOHO, XOTsI B OCHOBE 000-
MX METOJIOB JIeXkaT 00IIMe mpuHIUIEI (cM. puc. 1.1).

‘ [TpenaparnBHOE LEHTPUYTUPOBAHIE ‘

HuskockopocTHoe BpicokockopocTHOE
(mo 20000 g) (cBrime 20000 g)

[Tpocroe Juddepen- Ipoctoe | | B rpaguente | | Juddepen-
[HAIBHOE IJIOTHOCTH [HAIbLHOE

‘ 30HaIBEHOE H HzonukHngeckoe H PaBHOBecHOE ‘

Puc. 1.1. Kiaccudukarnus MeTo10B
MpenapaTHBHOTO IICHTPUPYTHPOBAHHS

1.2. Pazoenenue knemouHwlx opzanen
oughghepenyuanvruvim yenmpugdyzuposanuem

Hns maddepeHnnanbHOro UEHTPUPYTUPOBAHUST  HUCTIONB3YIOTCS
pasiIMYHBIE THIIBI POTOPOB, B 3aBUCUMOCTH OT 0OBEMOB M TPEOYEMOro
(axropa pazaenenus. ONMCaHHBIMH METOAAMH MOKHO BBIIEIATH KIle-
TOYHBIE OpraHeNyIbl U3 TOMOIeHaTOB TKaHel. OCHOBHbIE KOMITOHEHTBI
KJIIETKH OCAXJAl0TCs B CIIETYIOIIEH MOCIIE0BAaTENbHOCTH: CHavaa Lie-
JIble KJIETKH U UX ()parMeHThl, 3aTeM S/Ipa, XJIOPOILIACTEL, MUTOXOHIPHH,
JIM30COMBI (MITH JPYTre MUKPOTENbIa), MUKPOCOMBI ((pparMeHThI riiaj-
KOM M IEpOXOBATOH SHIOMIa3MaTHYECKOH CETH) U, HAKOHELl, PHOOCOMBI.

Llenmpudhyeuposanue. Viccnenyemyio B3BeCh WM KOJJTOWIHBIHA
pacTBOp HAIMBAIOT B MPOOUPKY, KOTOPYIO TOCIE YPaBHOBELIMBAHUS
C TOYHOCTBIO 0 | MT U yiajeHHs My3bIpbKOB BO3yXa (TpU UCTIONb-
30BaHUU FEPMETHUYHBIX POTOPOB YTJIOBOI0 THIA) OMEUIAIOT B yCTa-
HOBJICHHBIH Ha BaJly IPUBOJA HEHTPU(DYTH POTOp U UEHTpUDYTUPY-
IOT IIPU TIEPBOM BBIOpPAaHHOM (haKTOpe pa3AeeHus, 4To He0OOX0AUMO
JUISL OCAKJCHUS CAMBIX TSDKEJIBIX YaCTHIL.
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[TonmyunTs 4MCTHIN Ipenapat 3a 0JHO UEHTPU(YTUPOBaHKE MTPAK-
THUYECKH HEBO3MOKHO. [lepBrIii 00pa30BaBIIMICS OCaTIOK COIACPIKHUT,
KpOME CaMbIX TSKENbIX YacTHIl, HEKOTOPOE KOJIMYECTBO APYTUX
KOMIIOHEHTOB paszensieMoil cMmecu. [lociie cemumeHTanuu ero pecy-
CHEIUPYIOT B Cpee, COCTaB KOTOPOW OMpeesieH 3aaadaMu paboThl,
1 CHOBA LUEHTPU(YTUPYIOT MIPU TEX JKE YCIOBHSX.

Oty npoueaypy NpoBOAST AJIs MOTYYEHHUs YUCTBIX OCa/JKOB He-
ckoibKo pa3. llomydeHHble cynepHaTaHThl (HaZOCAIOYHBIE YKHIKO-
CTH) OOBEAMHSIOT AT NanbHeimero pasaenenus. O0beJMHEHHBIH Cy-
MepHATaHT UEHTPU(PYTUPYIOT IPU BTOPOM (akTope pasfeieHus IS
ocaxkJieHHs1 OoJiee MENKHUX yacTul. Jlanee, Takke CTyIeH4aToO MOBbI-
marT (HakTop pazfeNeHus 10 TeX Mop, MoKa He Moydyar 0cagoK Io-
CJIETHEr0 KOMIIOHEHTa n3y4yaeMoil cmecu. Ilocie sToro cynepHarasr,
MIPOBEPEHHBIN Ha MOJHOTY OCAXICHHUS, MOKHO OTOPOCHTH, B Cllydae
HEOOXOIUMOCTH, UCCIIEA0BATh, UCXOs U3 3a1a4 dKcnepuMeHTa. Cry-
MEHU OTHOCHTEIBHOTO IIEHTPOOEKHOTO YCKOPEHHSI B OOJIBLIMHCTBE
cllyyaeB MOJOMPAIOT SKCIEPUMEHTAIFHO NMPUMEHUTEIBHO K Cpesie
TOMOTCHU3AMH B O0BEKTY HMCCieAoBaHus. bonblias TUCKPEeTHOCTD
cTyneHel ¢akTopa pa3aenceHus: o0ecrneunBaeT NonydeHne 0ojee Ju-
CTBIX IpenapaTtoB. OJTHAKO JOCTUTHYTh BHICOKOH YUCTOTHI IPaKTHYE-
CKH HE yJaeTCsl U3-3a OTHOCUTEIBHO OJIM3KUX pa3MepoB yactul. s
yIyUIIEHHUsT OYUCTKH HCIONB3YIOT LEeHTPU(YyTrupoBaHue B IpaaneH-
TaX IJIOTHOCTH Caxapo3bl, AEKCTpaHa U APYTUX BEIIECTB.

Tab6muua 1.1

Ilpumenenue oughpepenyuanvnozo yenmpugyzupoeanusn
0112 pazoenenus KiemouHvlX Op2anei

Konnoenm Venosust yenmpughyeuposanusi
@akmop pazoenenus, g Bpems, mun.
Krnetouynsle cTeHKH 500-750 10
Snpa 500-1000 10-20
MuToxoHApHH 9000-18000 10-20
OO0111e MUKPOCOMEI 80000-100000 30-90




1.3. Pazoenenue ghpaxyuii 6 2paouenmax niomHocmu

CyIiecTBYIOT /1Ba BUA TPAANEHTOB INIOTHOCTH BEIIECTB: HENpe-
PBIBHBIA U CTyNeHYaThlid. ['paMeHT MOJDKeH OXBaThIBAaTh THAINa30H
IUTOTHOCTEH M3y4aeMOro MaTepHasa U HECKOJIBKO MePeKPHIBATh €ro.
CryneHyaTble TPaJHEeHTHl MOXKHO Pa3leiIuTh Ha mpocThie (2-3 cios
pPacTBOPOB pa3HOM IUIOTHOCTH) W CIOXHBIE (Oonee 3 cioes). Uem
0oJpIIIe CIIOEB, TeM OJIMKE CTYNMEHYAThI TPaHeHT MPUOIMKAETCS
K HerpepeiBHOMY. lllmpokoe pacmpocTpaHeHne cTyneH4aTsle Tpa-
JMEHTHI TIOTYYHIIN M3-3a TIPOCTOTHI UX TPUTOTOBJICHHS, a TAKKE BO3-
MOYKHOCTH TIOJTy9eHHs OOJBIINX KOJIWYECTB MCCIIETyeMOH (paKiuu.
HaHocsT ux nuneTkon Wi WITpUIEM, HaClIauBasi pacTBOP C MEHbIICH
IUTOTHOCTBIO Ha PacTBOP ¢ OOJIBIIEH IIOTHOCTHIO.

dopmupoBaHUE HETIPEPHIBHBIX IPAJIMCHTOB OCYIIECTBISICTCS aB-
TOMATHYECKH C TOMOIIBIO CIICIHAIBHBIX YCTaHOBOK.

1.4. Cnocoowvt yenmpugpyzuposanus
6 2paouenmax niaOMHoOCmu

Ckopocmnoe 3onanvhoe yenmpughyeuposanue (S-30HAIBHOE)
MIPUMEHSIOT AJIS pa3ziesieHus yacTull 1o pazmepy. Ero mpoBoasr ¢ uc-
10JIb30BaHUEM JIMHEHHOTO I'paJMeHTa MJI0THOCTH. M3y4yaemyto cMech
HAHOCST Ha MOBEPXHOCTh I'PAIMCHTA U LICHTPU(DYTUPYIOT TIPH MAKCH-
MaJIbHO BO3MOYKHOM JIJIsl IAHHOTO THIA poTopa GakTopa paseseHHs
20-30 MHH 10 NOTY4YEeHUs AUCKPETHBIX 30H WU IOJIOC HCCIEyeMbIX
¢pakuuii. Hannume rpaguenTa npensTcTByeT KOHBEKIIMOHHOMY CMe-
LIMBaHMIO ATUX 30H. Eciiu pa3aenenue He JOCTUTHYTO, TO yBEJINYHBa-
10T BpeMsl HeHTpUYTrHpoBaHUs WK (HaKTOp pazaencHus (MIPUMEHSIS
npyroit porop). Eciau Bce gacTuipl ocesu Ha JHO, TO YBEIUYHUBAIOT
IUIOTHOCTh TPaJMCHTA WM YMEHBIIAIOT (PakTop pa3aesicHusl.

H3zonuxnuueckoe yenmpughysuposeanue, B OCHOBE KOTOPOTO Je-
KUT pas3zielieHrne YacTHI] B 3aBUCUMOCTH OT UX IUIaBy4ell IUIOTHO-
ctu. [1naByyas MIOTHOCTH BELIECTBA ONPEEISIETCS] COOTHOILIEHUEM
(hopMBI, pa3MEpOB U yNIEIbHON MIIOTHOCTH Pa3/eisieMbIX BEILIECTB,
a TaKk)Ke MIOTHOCTHIO JKUAKOTO KOMIIOHEHTA, T. €. MOKHO I0JJ00paTh
cpeny ueHTpuyrupoBaHus u GakTop pa3aeieHus Tak, 4TO LEHTPO-
OckHas cuia OyZeT ypaBHOBelIeHa CHIION OudQy3uu Ha Bblaese-
MBbIii KOMIIOHEHT CMECH He OyJeT OocakIaTbcs Ha JHO MPOOUPKH.
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Taxkoe paBHOBECHOE COCTOSIHUE HA3BIBAETCS U3ONUKHUUECKOU MOY-
xou. IlnaByyast MIOTHOCTP KOMIOHEHTa B M30MUKHUYECKOH TOUKE
COBIAJAET C IUIOTHOCTHIO PacTBOpA.

PaBHOBecHas miaBydasi IUIOTHOCTh OTJIMYAETCS OT HUCTUHHOH
IUIOTHOCTHU MCCIIEAYEMbIX YaCTHUI] X 3aBHCUT OT CIIOCOOHOCTH pacTBO-
pa rpaaMeHTa NMPOHUKATh BHYTPb BE3MKYJbl. buojornieckue mem-
OpaHbl IPOHUIAEMBI Il HEOONBIINX MOJIEKYJ Caxapo3bl, U PaBHO-
BeCHasl MJIOTHOCTH ITy3BIPHKOB B CaxXapO3HOM T'PaJUEHTE ONpeess-
eTcs TJIaBHBIM 00pa3oM caMHUM OOBEKTOM U CBSI3aHHOM ¢ HUM BOJOM.
B rpaguente naekcTpaHa U APYTHX BBICOKOMOJEKYJISPHBIX BELIECTB,
HE MPOHUKAIOIINX BHYTPb BE3HUKYI, TUIaBy4asl MJIOTHOCTh YaCTHI] CY-
LIECTBEHHO HWXKE, YeM B caxapose. JlocTmkeHue HM30MMKHUYECKOH
TOYKH — JUTHTEJILHBIN MpoLecce.

CymecTBYyIOT JBa BHa H30MUKHUYECKOTO [IEHTPU(YTHPOBAHUS:
0e3 rpagueHTa IUIOTHOCTU U C rpagueHToM. B mepBom ciyuae cHa-
Yaja yAausioT TsDKENble YacTHLBI, 3aTeM OCaKIAI0T HCCICIYEMYIO
¢pakuo. OcaJok pecycneHIUupyT B Cpejie, INIOTHOCTb KOTOPOi
COBIIA/IaeT C IUIABy4YeH IIIOTHOCTBIO (PaKLUUH, U LHEHTPUPYTHPYIOT
JI0 TEX TOp, MOKa UCCIIEAyeMble YacTUIIBI HE OCSAYT Ha THO, a YacTH-
LBl C MEHBILEH IOTHOCTHIO HE BCILIBIBYT.

3onanvro-uzonuknuyeckoe yenmpugyauposanue — HauboIee
pacnpoCTpaHEeHHbIH CIIOCO0 M30MUKHUYECKOTO IIEHTPH(YTHPOBAHKSI.
B sToM ciyuae oOpaserns HAHOCSIT Ha MOBEPXHOCTh JIMHEWHOTO MITH CTY-
MEHYaTOro IrpaJueHTa KOHIEHTPAHK Caxapo3bl WM JPYroro CHelu-
AIIBHO MOJ00PaHHOTO BEIIECTBA, OXBATHIBAIOIIETO BCE TUIABYYHUE TIOT-
HOCTH KOMITOHEHTOB UCCIIEAYEMON CMECH, ¥ LIEHTPU(PYTHPYIOT 10 TeX
Op, TIOKa KK/l KOMIIOHEHT HE OKa)KETCsl B CBOCH M30MMKHUYECKOM
TOYKe. ITOT MeTox TpeOyeT OoJiee AMUTENBLHOTO UEHTPUPYTUPOBAHUS
(Gonee yaca), HO MO3BOJISIET C BHICOKOM CTENEHBIO Pa3pelleHus pasie-
JIUTH HECKOJIbKO KOMIOHEHTOB I10 UX IJIaBYyYHM ITIOTHOCTSIM.

@romayus — pa3HOBUAHOCTb U30MMKHUYECKOTO HEHTPH(YTHUpo-
BaHUsI, OCHOBaHHAs HA BCIUIBIBAHUH HCCIIEyeMOro KoMIoHeHTa. [Ipu
MPOBENECHUH pa3AeICHUSI THM METOAOM 00pasel pecycleHIupyoT
B pacTBOpe ¢ OoJiblIeH TIOTHOCTBIO, MOMEMIAIOT €ro Ha JHO Mpo-
OMpKH, 3aT€M HACIauBAIOT PACTBOP C MEHbBIIEH IIIOTHOCTHIO, MPH-
YeM M30MUKHUYECKast TOUKA JOJDKHA PACIIoNaraThCsl B CpeiHeH 4acTH
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npobupku. LlenTpudyrupoBanue mpoBOIAT 0 TEX MOP, MTOKA H3ydac-
MBIl KOMITOHEHT HE BCIUTBIBET B 30HY PABHOBECHOM TUIOTHOCTH.

IIpaBuia TexHUKHN 0€30MACHOCTH

PaboTel, CBsI3aHHBIE C IKCIITyaTaIHel eHTPU(YT, OTHOCATCS K pabo-
TaM C TIOBBIIICHHOW OMacHOCThIO. PaboTaromuii Ha neHTprdyre J0/DKeH
TIPUJICP’KUBATHCS TTOCIISIOBATEIBHOCTH OMEpalivii mpu paboTe Ha 000py-
JIOBAaHWH COTJIACHO MHCTPYKIMHU UCTIONB3YEMOI0 000PY/I0BaHHUSI.

[Tpu pabote ¢ LIEHTPUPYTOl 3anpenacTcs:

1. Paborarts 0e3 3a3eMIIEHUA.

2. PaboTaTh ¢ OTKPBITON KPBIIIKOW pOTOpa U IIEHTPUDYTH.

3. PaboTath CO CTEKISTHHBIMH MTPOOUPKAMU MIPU YACTOTE Bpallie-
uus cseinie 4000 06/MuH.

4. Tlpu HemomHOU 3arpy3ke poTopa HEOOXOJMMO pa3MelaTh
TOJIBKO TPEJBAPUTEIBHO YPABHOBEIICHHBIC HA TEXHHYCCKHX BECax
MPOOUPKH B THE3/IAX, PACIIONONKEHHBIX HATIPOTUB JPYT JApPYTa.

Ilpakxmuueckas paboma 1
Ocaosicoenue aoep u3z 2omozeHnama nevyeHu

Obopyodosanue u peaxmusvl. HactonpHas mabopatopHas IeH-
tpudyra Sigma 2-6 mns NEeHTPUPYTHPOBAHHUS B €MKOCTSAX Majioro
Y cpeqHero oobema.

TexHHUECKHe XapaKTePUCTHKH IEHTPUPYTH:

- IpeBapHUTeNIbHAs yCcTaHOBKa ckopocTu 10 4000 06/mMuH;

- BOBMOXKHOCTH paboThl Ha HU3KOH ckopocTh oT 100 06/MuH;

- HaJie)kHasi OJTIOKMPOBKA KPBIIIKU C IBYX CTOPOH ISl OOJBIIeH
0e30ITacHOCTH;

- HU3KMI YPOBEHB IIyMa;

- OBICTpOE YCKOPEHHE ¥ TOPMOKEHUE POTOPA;

- 3ByKOBOI CUTHAaJI, IEPEKIIFOUAEMBIii;

- aBTOMAaTHYECKO€ OTKPBHITHE KPBIIIKH, TEPEKITI0OUAEMOE;

- CTaJBHOM KOPIYC IS MaKCUMAJIBHON O€301MacHOCTH B yCTOMU-
YUBOCTH;

- taiimep 10 cex — 11 gacoB 59 MuHyT;

- «OBICTPBII 3aIYCK» U « OBICTPOE TOPMOKCHUEY;

- «TUTaBHBIH 3aITyCK» U « TUTABHOE TOPMOYKEHHEY);

- OTKITIOUEHUE TIPH TUcOaTance;
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- Hanpspkenue cetu — 230 B, 50 I'n.

Cucrembl yrpaBiieHUs] 1 KOHTPOJIb Pa0OThI IEHTPU(DYTH BbIBEIC-
HbI Ha CIICIUAIBHYIO TTAaHEIb YIIPABJICHUS U TUCTLICH.

['omorenuszaTop; XxumMuueckuit ctakan eMkocTbio 200 M1, BOPOH-
ka, mapist; 0.25 M caxapossr; 10 MM tpuc (HCl); 0,2 MM D/ITA.

Mamepuanvl: Ie4eHb KUBOTHBIX.

Buinonnenue padomut

1. IIpucomosnenue comozenama

1. I[TpurotoButh 150 MI1 cpeabl BBIACICHUS CAEAYIOLIETO COCTaBA:

0,25 M caxapo3sl

10 MM tpuc(HCI)

0,2 MM DJITA

2. OTMBITYIO U OXJI&XIEHHYIO Ha JbIy HaBecky (~ 10 — 15 1)
MIEYCHHU, TIOPE3aB HA KYCOYKH, IOMECTUTh B METAJUTMYSCKUIN CTaKaH
FOMOTEHU3aTOPA.

3. 3anuth coaepxumoe crakana 80 r cpelbl BbIICICHHUS.

4. 3aKpenuTh METAUIMYECKHH CTakaH Ha TOMOTEHHU3aTOpe
(Ha cTakaHe UMeeTcs pe3b0a).

5. BKIIFOYUTH TOMOTEHHU3ATOP B CETh M TOMOT'€HU3UPOBATh 2 MUH.

6. [lepenuth TOMOreHaT B XMMHUYECKUI CTaKaH, OT(HUILTPOBAB
JKUIKOCTh YepPE3 HECKOJIBKO CIIOEB MapJiu.

11. Ocadicoenue s0ep

1. BKiItouuTh HEHTPUQPYTY HAXKATHEM Ha BBIKJIFOYATEIb TUTAHUS
C MpaBoy CTOPOHBI HeHTpudyru. B pesynprate 3TOr0 3aropurcs Iu-
CIUICH TICHTPU(YTH.

2. JI71st OTKPBITHS KPBIIIKY HAXKATh HA KIIABUIITY OTKPBITHS KPBIIIIKH.

3. Jlns akTHUBUPOBAHMS ABTOMATHYECKOTO OTKPBITUS KPBIIIKH
ocJie IeHTPU(YTUPOBAHUS ITPH OTKPBITOHN KPBIIIKE HEHTPU(yTH Ha-
KaTh Ha KJIABMINY OTKPBITUS KPBIIIKH TPU pa3a, NIpUYeM BO BpeMs
TPEThEro HAXKATHUS YICPKHUBATh KIIABUIIY TIPUMEPHO 2 CEK.

3. [logroroBneHHbId 1A HEHTPU(DYTHPOBaHUS TOMOTEHAT
pa3auTh B CHCIHMAIbHBIC CTEKIISIHHBIC MTPOOMPKU ICHTPUPYTH
(mo 12.5 mut), ypaBHOBECHUTH IMOMAPHO HA TEXHUYECKUX Becax W pac-
CTaBUTh B POTOPE LEHTPUPYTH HANIPOTHUB JIPYT Apyra (IIpH 3TOM 3a-
MIOJIHUTH MTPOTUBOIIOJIOKHBIC JAEPKATEIH OJJMHAKOBBIM KOJHMUYECTBOM
MIPOOMPOK OJMHAKOBOTO Beca IS TOTrO, YTOOBI HE HAPYIIUTh PAaBHO-
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Becue. Ecin ncnonp3yroTes He Bee sTUeiKH iepKaTels, 3arpy3Ka mpo-
OMPOK JOJKHA OBITH CUMMETPUYHOMN ).

4. 3aKpbITh POTOP KPBILIKOW, HAXKAB C JICBOI U IIPaBOil CTOPOH Ha
KPBIIIKY, ¥ YOSIUThCS, YTO 00a 3aMKa KPBIIIKH 3a0JIOKUPOBaHBI. [ 0-
pSILIHMI WHIUKATOP Ha KIIABHIIE CTAapTa CBUACTEIBCTBYET O TOM, YTO
LEeHTpU(yra roroBa K padoTe.

5. JIns ycTaHOBIEHHMS BpPEMEHHU IICHTPU(YTUPOBAHUS TOBO-
pauuBaTh JIEBYIO BPALIAIOLIYIOCS PYYKY YNpPaBICHHS IO TeX II0D,
MOKa HE MOSBUTCS PEXKHUM YCTaHOBKH «Set» B HW)KHEH JIeBOil o0ia-
CTH JAUCIUIes. 3aTeM MOBOPAYMBATH MPABYIO BPALIAIOIIYIOCS PYUKY
ymnpaBlieHHs A0 TeX IMOop, MMOoKa Ha JUCIUIee HE OTOOpasuTcs Tpe-
Oyemasi [UIMTENBHOCTH IeHTpUuyrupoanus — «15 mun». Haxats
Ha MMPaBYI0 BPAILAIOIIYIOCS PYUYKY Ul TOTO, YTOOBI MOJATBEPAUTH
CHICIaHHYIO YCTaHOBKY.

6. /11151 ycTaHOBKH CKOPOCTH LIEHTPU(DYTHPOBAHUS TIOBOPAYHUBATD
JICBYIO PYUKY YIpPaBJICHUs 10 TeX T0p, TOKa Ha JAUCILIeE Mepe napa-
MeTpoM «speed» (CKopocTh) He mosBUTCA «set». [loBopaunBaTh mpa-
BYIO BPAIIAIOUIYIOCS PYUKY YIIPABICHHUS JI0 TEX 0P, IOKa Ha TUCIUIee
He oToOpazutcs Tpedyemoe 3HadeHne 2000 oO0/MuH (3TO 3HAYCHHE
3aropurcsi Ha auciuiee). Haxkate Ha mpaBylo BpaILArOLIyIOCsS PYYKY
YIpaBJICHHS JJIsl TOTO, YTOOBI MOJATBEPUTH CACTAHHYIO YCTAaHOBKY.

7. Haxarph Ha KJIaBUIy CTapTa, YTOObI MHULMUPOBATH LIEHTPHQY-
rupoBaHue. Yepe3 HEKOTOpoe BpeMst PHBO LCHTPU(YTH aBTOMATHYe-
CKH BBIBEJICT POTOP Ha 3apaHee 3aaHHYIO YaCTOTY BpalleHus (KOHTPOIIb
OCYILECTBIISIETCS IO MHIMKATOPaM YacTOThI BPALLICHHUsI HA JMCILIEE).

8. ITo mpouiecTBUM BpEMEHHU LEHTPU(YTrHpOBaHUs LEHTpUPyTa
ABTOMaTHYECKU OCTAaHOBHTCSL.

9. Iloce moONMHON OCTAaHOBKU POTOpA, KOT/Ia KPBIIIKA POTOPa aB-
TOMATHUYEKH OTKPOETCS, U3BJICUb IPOOUPKH.

10. CiuTh HaJOCATOUHYIO KHUAKOCTh, @ OCAIOK 3AJUTh CPEHOi
CYCIIEHIUPOBaHMs M aKKypaTHO IepeMemars (B ocauke OyIayT sapa
Y HEKOTOPOE KOJIMYECTBO KPYIHBIX ()PArMEHTOB KIICTOK).

11. ITocne okoHYaHUs pabOTHI OTKIIOYHUTH BBIKITIOYATEIb UCTOY-
HHKA TTHTaHUS.
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KOHmpOﬂbele 60NnpocCsl

1. Ilpoananu3upyiite K1acCUpUKALUIO METOJOB IpenapaTuBHO-
ro ueHrpudyruposanus. K kakomy Buay oTHOCHTCS LEHTpU(YTUpO-
BaHUe, IPOBEICHHOE B padoTe?

2. BocripousseanTe cxeMy MOJIy4SHHs YUCTOTO IpenapaTa MeTo-
oM nuddepeHInaNIbHOr0 HeHTPUGYTHPOBaHUS Ha IPUMEPE KIeTOY-
HBIX s1ep.

3. CpaBuute ycnoBus qudQepeHunantbHoro NeHTpu(yrupBanus
st siiep ¥ MUKpocoM. OOBSICHUTE Pa3IHUusL.

4. Jlaiite oOmIyt0 XapaKTePUCTUKY pa3jeieHus (ppakuuii B rpa-
JUEHTE IUIOTHOCTU. B 4eM mpenMyInecTBo MCIOIb30BaHUS JAaHHOTO
BUAa HeHTpU(yrupoBanus’?

Jlumepamypa

1. Lentpudyrupoanue: MeauuuHckue TadopaTopHbIE TEXHO-
soruu / iof pea. A. U. Kapniumienko. — CI10.: Matepmenuka, 2002. —
T.1.-C. 282, 283.

2. Cam0Oypckuii, A. M. JlaGoparopusie nentpudyru: Kiaccu-
(uKanuu U peKOMEHIAIMK 110 ucrojib3oBanuio / A. . CamOypckuit
// Menrexuauka u meauzaeius. — 2008, — Ne 3 (46). — C. 28-32.
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2. DaexkrTpodope3

2.1. Obouwgue npunyunst 31eKkmpoghopesa

Dnexmpoghopezom HAZBIBAIOT NBIKEHHE 3apSKEHHBIX KOJUTOW/I-
HBIX YaCTHII B TIOCTOSTHHOM JJIEKTPHIECKOM TT10JI€ K TIPOTUBOTIOIIOKHO
3apsSHKEHHOMY DIIEKTPOTY.

buonornyeckue MakpoMOJIEKyYIIBI HaXOATCS B pacTBOpPE B BUJIE
YacTHIl, KOTOPBIE TI0O CBOUM pa3MepaM COOTBETCTBYIOT KOJUIOMIHBIM
gactuam. Kpome Toro, 6enku W HyKJICHHOBBIE KHCIOTHI COIEp KAt
MOHHM3MPYIOMINAECS TPYIIIBI, BCIEACTBHE YETO B PACTBOPE OHU MOTYT
CYIIIECTBOBATH B 3apsKEHHOH (popmMe, B BHJIe KATHOHOB WJIM aHHOHOB.
Mornekybl ¢ OIU3KUMHE 110 BETHYUHE 3apsIaM, HO pa3IHyaroirecs
MOJIEKYJISIPHBIMH MacCaMH, OTIMYAIOTCS APYT OT APYTa OTHOIIECHHEM
3apsaa k macce. Ha ykazaHHBIX pa3nuyusx OCHOBAHO pa3/elieHUe no-
HOB TIPH WX IBWKCHWU B PACTBOPE IO/ ACHCTBHUEM 3JICKTPUIECKOTO
moJis. B 3ToM 1 cocTOUT MpHHIHAT 37IeKTpodopesa.

CyMMapHBIHA 3JCKTPUICCKHUN 3aps] OSITKOBOM MOJIEKYIIBI 3aBHCHUT
oT pH cpensr 1 COOTHOMIEHHUS PaTUKAIIOB aMUHOKHCIIOT, 00iamaro-
IIUX KUCJIOTHBIMM M OCHOBHBIMHU CBOMCTBaMH. KHCIOTHBIE CBOMCTBA
paarKaIOB aMHHOKHUCIIOT O0YCIIOBJICHBI KapOOKCHIIEHBIMA U CYIb(PTH-
JPUIBHBIMH TPYTIIIaMH, a Takke (PeHONTBHBIMU THAPOKCHIaMu. OCHOB-
HBIE CBOWCTBA BOZHUKAIOT 32 CUET HANWYHSA B PalUKaiaX aMHUHOKHC-
JIOT aMHHO-, IMHHO- ¥ TYaHHJMHOBBIX Tpymil. ClieoBaTenbHO, OEIKH,
ABTSISICH aM(OTEPHBIMHU 3JIEKTPOIUTAMH, MOTYT JTUCCOIIMMPOBATH KaK
KHCJIOTHI MJIH Kak ocHoBaHUs. [IpeoOraganne oHOTO U3 3THUX MpoIec-
COB 3aBHCHT OT aMHHOKHMCIIOTHOT'O COCTaBa JIAHHOTO Oelka, a TakXKe OT
OKpY>KEHHS, B KOTOPOM HAXOJSATCSI €r0 MOJIEKYJIbI, TIIaBHBIM 00pa3oM
oT pH cpeapl. B kucioit cpejie 0CHOBHbIE TPYHIbI PAIUKAIOB aMHUHO-
KHCJIOT TIPOTOHMUPOBAHBI, TOT/Ia KaK JTUCCOIMAITUS KUCIOTHBIX TPYTIIT
MTOJIaBJIEHa, MOATOMY OENKH OKAa3bIBAIOTCA 3apsKEHHBIMH TTOJIOMKH-
TeNbHO. B mIenmouHolt cpeme, Ha060pOT, OCHOBHBIE TPYIIIHI HE UMCIOT
3apsiza, a KUCIOTHBIE JIETKO JTHCCONMUPYIOT, BCIEACTBHE YETO B MO-
JIeKyIre 0emka o0pa3yeTcst H30BITOK OTPUIIATEIHLHO 3apPsKEHHBIX TPYIIIT
1 O€JIOK B IIEJIOM UMEET CyMMAapHBIN OTPHUIIATETLHBIHN 3apsil.

CKOpOoCTh IBMKEHHUS MOJIEKYJT B JIEKTPHUYECKOM TI0JIe (DIIEKTPO-
(hopeTrdeckas MoBMKHOCTH ) BO3PACTAET C yBEITMUEHHEM CyMMapHOTO
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ANIEKTPUUYECKOTO 3apsiaa. Tak Kak BelInunHa 3apsiaa 3aBucut oT pH pac-
TBOpPA, TO TIOJBMKHOCTH OEJIKOBBIX MOJIEKYJI TEM BBILIE, YeM OOJIbIIe
pH pacTBopa oTinvaercst OT M303JIEKTPUIECKON TOUKH CaMoro Oelka.

Ha »snextpodoperndeckyio MOABHKHOCTh OEITKOBBIX MOJIEKYI
BJIMSIOT Cleyronue GakTopsl.

1. ®opma 1 BeJTMYUHA 0eJIKOBOH MOJIEKYJIbI

Mosekynbl OJHOTO pas3Mepa, HO pa3Hoil (opMmbl, Hanmpumep
¢ubpmwusipabie U rI00yIspHBIE OeNKH, 00JaJal0T Pa3IMYHON MOJ-
BIDKHOCTBIO B 3JIEKTPUYECKOM TI0JIe. DTO 00yCIOBIEHO Pa3INYHSIMH
B CHJIC TPEHUS U 3JICKTPOCTATUIECKOM B3aUMOJICHCTBUH C OKpYIKaro-
e cpemoii. Uem KpymHee MOJIEKyIia, TeM MEHBIIE €€ IO IBUKHOCTD,
TaK Kak MPH 3TOM BO3pACTaeT CHJIa TPEHHsS U JIEKTPOCTATUIECKOTO
B3aMMOJCHCTBUS KPYITHBIX MOJIEKYJ [0 CPAaBHEHUIO C MOJICKYJaMH
MEHBIIHNX pazMepoB. KpoMe TOro, MoJeKysbl ¢ OJIM3KUMU 110 BEIH-
YHHE 3apsJaMy, HO Pa3IUYalolIMMUCS MOJICKYJISIPHBIMH MacCaMu
OTIMYAIOTCS APYT OT JApyra OTHOIIEHWEM 3apsija K Macce. JDTO Tak-
e CIIOCOOCTBYET pa3elICHHIO HOHOB MPU JBHKEHHH HX B PACTBOPE
IOJT ICMCTBHEM IIEKTPHUYECKOTO TTOJIS.

2. DJIeKTpUYeCKoe MmoJie

Kak u3BectHo, no 3akony Oma cuia Toka | (B ammepax, A), Ha-
npsoxerue V (B BombTax, B) u comporuBnenue R (B omax, OM) cBs-
3aHbl ciefyomuM cootHoumenuem: | = V/R. Ha paznenenne moHoB
B QJIGKTPUYECKOM TI0JI€ BIUSIOT BCE TpH (haKkTopa.

Cuna moka. [10CKOIBbKY TOK B PacTBOPE MEXKJIY DJICKTPOJIUTA-
MU 00YyCIJIOBJICH MCKJIIOUUTEIBHO NMEPEHOCOM HMOHOB Oydepa u 00-
pasiia, CKOpOCTh UX MEPEMEIICHUsI IPSIMO TPOTOPIIMOHAIIFHA CHIIE
Toka. JlyinHa myTH, NPOIIEHHOTO MOHAMH, MPOIIOPLUUOHATIbHA Bpe-
MEHH TIPOITycKaHus Toka. CiieZoBaTeNbHO, Il MAaKCHMAaJIbHOH BOC-
MIPOU3BOAMMOCTH PE3yJIbTaTOB CHJIa TOKA B IpoIiecce dICKTpodope-
3a HE JIOJDKHA MEHSTHCA.

Hanpsascenue. DnexTpodopeTHIeCcKasl MOIBIKHOCTh OEIKO-
BBIX MOJIEKYJ IPONMOPIUOHAIbHA MaleHUIO HANPSIKEHUS B TTOAACP-
JKHBaromei (OmopHO#) cpene Wiu TPAaIueHTy MOTEHIINANOB (TIpH-
JIOKEHHOE HaNpsDKeHUeE, JEJICHHOEe Ha JUIMHY cios Hocutenst). Mc-
noab3yroTcs kak Huzkue (100-600 B), tak u Beicokue (600-1000 B)
HarpspKeHus. BbICOKMe HampssKeHUs MPUMEHSIOT B OCHOBHOM IS
pazieneHus] HU3KOMOJICKYJISIPHBIX BEIIECTB.
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Conpomuenenue. 1101BIKHOCT MOJIEKYJI Oelika 00paTHO IMPo-
MOPLMOHATBHA COMPOTUBJICHUIO, KOTOPOE, B CBOIO OUYEpPE/Ib, 3aBUCUT
OT THIIa U pa3MEPOB HOCUTEJIS U MOHHOH cuiibl Oydepa. ConpoTusie-
HUE BO3PACTAET C YBEIMUYCHUEM CIIOS HOCUTENS U YMEHBIIACTCS TIPU
YBEJIUYECHUH €TO IIUPHUHBI, & TAKXKE C BO3PACTAHUEM KOHLIEHTpAIUU
OyhepubIx HOHOB. B x01€ anexTpodopesa BeIIENSIeTCs TEII0, COIPO-
TUBJICHHE TPU TOM yMeHbIaeTcs. Takum oOpa3oM, MpU MOCTOSH-
HOM HaIpsKEHUHU TaKO€ HATPEBAHHUE MPUBOIUT K YBEIUUCHUIO CHIIbI
TOKA ¥ UCIIAPCHUIO pacTBopuTes. [ oOecrieueHrs: MaKCUMalIbHOM
BOCHPOU3BOJIUMOCTH PE3YJIbTATOB IPUMEHSIOT CTaOWIH3UPOBaH-
HbIC UCTOYHUKU MUTAHUS, KOTOPbIC aBTOMATUUYECKH MOIICP>KUBAIOT
Ha TIOCTOSTHHOM YPOBHE JIN0O CHITY TOKa, TUO0 HANpPsKEHHUE, HECMO-
Tpsi Ha HeW30eXKHbIE M3MEHEHUs CONpoTHBIeHUs. VcnapeHue cBo-
JIT 10 MUHUMYMa, HaKphIBasi IpUOOp AJis AIeKTpodope3a KPBIIIKOH
U TIPOBOJIS pa3/ie/icHre BelecTB mpu Temmneparype + 40°C.

3. Xapakrep O0ydepa u ero uoHHAsI CUJIa

Bydep coznaer u crabunusupyer pH HocuTens, a Takke caMbIM
pa3MYHBIM 00pa30M BJIHSET HAa CKOPOCTh JIBUKCHUS Pa3/ieiisieMbIX Be-
mectB. B kauectBe OyQepHBIX PacTBOPOB JIJIsl AIMEKTPOPOPETUICCKOTO
pa3zesneHus OEITKOBBIX MOJISKYJT UCTIONB3YIOT IPAKTHUECKH Bee Oydep-
HBIC CUCTEMBI, IPUMEHSIEMBIC JUIs1 SKCTpaKIwu 0enkoB. Tak, Hanpumep,
IIUPOKO MPUMEHSIFOT TPHUC-TJIUIMHOBBIA, TPUC-IIUTPATHBIN OyQepsl
u ap. OHM 00eCNeunBarOT MIMPOKUN BBIOOP auana3oHoB pH, HOHHOM
CHUJIBI ¥ TIOJIBMDKHOCTH KaTHOHOB M @aHUOHOB Oy(hepHOW CHCTEMBI, 4TO
00yCIIOBIMBaET pa3zeicHue OelIKoB 0e3 U3MEHEHUS MX PacTBOPHMO-
CTH, XUMHYECKHX CBOMCTB M OMOJIOTHUECKON aKTUBHOCTH.

[To Mepe yBenuueHus HOHHOH CHJIbI Oyepa CKOPOCTh IBUKCHHUS
oOpasina ymenbinaetcsi. [Ipu BeICOKO# HOHHOU cuiie Oydepa cymmap-
HBII TOK, 00YCJIOBIICHHBIHN IIEPEHOCOM HOHOB Oy(depa u odpasia, yBe-
JINYUBACTCS U, CIEIOBATEIBHO, BO3PACTAET KOJIUYECTBO BBIIACISIEMO-
ro terwia. [Ipu HU3KOH HOHHON cUIie TOK, 00YCIIOBJICHHBIN IEPEHOCOM
HOHOB Oy(epa, yMEHbBIIACTCS, a JOJIS, TPUXOIAIIASICS HA TOK 32 CYET
HMOHOB 00pa3ia, Bo3pactaer. [Ipu 3ToM MOABMKHOCTH 00Opasiia yBe-
mnuuBaercsi. B Oydepe ¢ Hu3KOM MOHHOH cuiol oOmiasi cuia Toka
Y BBIJICIICHUE TEIUIa YMEHBIIATCS, HO AU(y3Hst BO3pacTacT, BCIIE-
CTBHUE YEro pa3peliaronasi ClioCOOHOCTh MEHbIIIE, YeM TIPU BBICOKON
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noHHoH cuie. Takum 00pa3zoM, pH BEIOOPE HOHHOW CHIIBI IPUXOANT-
csl uaTH Ha Komnpowmuce. [pumenstonmecs: 00b14HO Oydepsl UMEIoT
HOHHBIE CUJIBI B HHTEpBasie KoHeHTpauuii ot 0,005 o 0,10 momns/m.

4. Ilpupoaa HocureJst

Yamie Bcero B KauecTBE HOCUTENECH HCHONB3YIOT OTHOCHTENb-
HO MHEPTHBIC BEIECTBA, HO UX COCTAB BCE K€ OKA3bIBACT BIIMSHHE
HAa MOJBMKHOCTh Pa3/ieisieMbIX BEIIECTB, IIOATOMY BBIOOP HOCHTEINS
3aBHUCHUT OT IPUPOJIBI 00pasLa.

CymecTByeT IBa OCHOBHBIX THIA 3JIEKTPOQOPETUUECKUX CHU-
cteM: 1) aekTpodopes3 ¢ MOABIKHON TpaHuIiel (METO] MOIBUKHON
rpaHuiibl) 06e3 Kakux-1100 OMOPHBIX Cpex; 2) 30HANbHBINA (B OCHOB-
HOM C MCIOJIb30BaHHEM OIOPHBIX CPex).

B cucremax mepBoro Tuma 3J1eKTPHYECKOe MOJIE MPUKIIAIbIBACTCS
K MCXOAHO PE3KOH TpaHHMIIe MKy PaCTBOPOM MaKpoOMOJieKys u Oyde-
pom. CKOpOCTh MHUIpallMH 3apsDKEHHBIX YacTHUIl ONpEesseTcsl MyTeM
HaOJIO/IeHUsI 3a TIepeMeIlieHneM 3Toi rpanuibl. Ecim pactBop conep-
JKHUT FeTEPOTeHHYI0 CMECh HOHU3UPOBAHHBIX MaKPOMOJIEKYJI, TO MOYKHO
YBUJIETh MHOYKECTBO JIBIDKYILIMXCS YACTHILL. B Tako# cucreme MHANBHUITY-
aITbHBIE KOMITOHEHTBI HEJTb3sI PA3ACIUTh Ha OTIEIbHBIC 30HbI, TAaK KaK Ha-
CIIOCHHBIH CBEpXY Oy(epHBIil pacTBOp UMeeT Oosee HU3KYIO INIOTHOCTh
0 CPaBHEHHMIO C HAXOAAIIMMCS MO HUM PacTBOPOM MOJIeKyJ1. Eciu Obl
1 yJaJ10Ch JOCTUTHYTh pa3eieHus 30H, TO BCE PABHO MPOU3OLLIO ObI HX
nepeMenInBaHue, TaK Kak MII0THOCTh PACTBOPA BHYTPH ATUX 30H ObLIa ObI
BBIIIE, UM MEXKITY HUMHU. DIeKTpodopes mo MeTory MOABMKHOM rpaHu-
bl HAILIeT IPUMEHEHNE MPEUMYILECTBEHHO TIPH CCIIeJOBAaHHN OEJIKOB,
B YaCTHOCTH CBOMCTB OTAECNBHBIX OCJIKOB, aHAJIN3e OEIKOBBIX CMeceH,
OLICHKE TeTEePOreHHOCTH NPENapaToB Pa3INuHbIX OCIKOB, H3yUCHHH B3a-
HUMOJICUCTBUI MEXKIy OeJKaMH M HU3KOMOJIEKYJISPHBIMH BELIECTBAMH,
a Taroke 0eJIKOB Mexay co0oil. B HacTosiiee Bpemsi MeTOI IOABMKHON
IpaHULBl PEAKO MPUMEHSIOT B MTOBCEAHEBHOM J1a00OPAaTOPHON MPAKTUKE
BBHUJly JJOCTYIHOCTU OoJiee yJOOHBIX METOAMK, HE TPEOYIOLIMX TaKoH
CIIOKHOH M JOPOTOCTOAIIEH anmnapaTypbl, Kak JaHHBII METO.I.

B ciyudae 3oHanbHOrO A5ekTpodopesa cMerBaHue pa3ieIeHHBIX
30H MPeOTBPAIICHO. B OCHOBHOM 3TO JOCTHIraeTcs IMyTeM NpUMEHe-
HUSI OTIOPHBIX, MOJACPKUBAIOLUINX CPEl, TAKUX KaK (HIbTPOBAIbLHAS
nnm xpomartorpaduyeckasi Oymara, TUICHKH M3 aleTara LeJUTIOI03bI
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WK pa3fiuyHble Tenu (HampuMmep, KpaxMallbHbIH, arapoBblid, TONHA-
KpuJIaMuAHbIN). Bee nepeunciiennble BemecTBa 00pasyoT Kanuuisp-
HYIO CTPYKTYpY. Bb160p omopHO#i cpeap! onpeaensieTcst KOHKPETHBIMU
YCIOBUAMH aHaim3a. [Ipu nCmonb30BaHUM 30HATIBLHOTO AieKTpodope-
3a 001asi 0COOEHHOCTh COCTOUT B TOM, YTO pa3feisieMble BELIECTBA
JBIDKYTCSI B BUZI€ OTYETIMBBIX 30H, KOTOPBIE JIETKO OOHAPYKUTH COOT-
BETCTBYIOILIMM aHATUTHYECKUM METOIOM.

OO0opyznoBanue, HEOOXOAUMOE AJIsl 30HAIBHOTO IEKTpodopesa,
COCTOMT M3 ABYX YaCTEH: HCTOYHMKA MUTAHUS U COOCTBEHHO AJIEKTPO-
¢dopernueckoro Oyoka. CTOUHUK MUTaHMS TEHEPUPYET CTAOHIU3U-
POBaHHBII TIOCTOSHHBIM TOK U UMEET CHCTEMBI KOHTPOJISI HAIPSKEHUS
W CHJIBI TOKa Ha BbIxoze. /it paboThl ¢ HU3KMM HANPSHKEHUEM TIpH-
MEHSIIOT UCTOYHUKU MHUTaHUsI C BBIXOTHBIM HampspbkeHueM a0 600 B
u cuiod Toka a0 150 MA. B anekrpodopernueckuii 60K BXOIST
ANIEKTPO/BI (YTroJbHbIC WIH TUIATHHOBBIE), Oy(epHbIe KaMephl, Oropa
JUIsl HOCUTEJS U TIPO3payHast H30JUPYOIIasi KPBIIKa.

Wtak, nmpernMyIecTBO 30HaJIBHOTO JeKTpodopesa B CpaBHEHUU
C METOJIOM TMOJIBHKHOM I'PaHMLIBI 3aKIII0UACTCS B CIIELYIOIEM:

1) mpuOopsl 1711 30HATBHOTO AIIEKTPO(Ope3a MMEIOT MPOCTOE
YCTPOMICTBO;

2) HeoOXOIMMOE KOITMYECTBO UCCIIEAyEeMOro MaTepralia BeCbMa Mao;

3) pa3zensieMble BeleCTBA IBMKYTCS B BHJIE OTYETIMBBIX 30H,
KOTOpPbIE MOKHO (DMKCHUPOBATh B MOJJICPKUBAIOLIECH Cpele W BbISB-
JISITH € TIOMOIIBIO CIIEHM(PUUECKOT0 OKPAIINBAHNS;

4) pazaeneHre OEIKOBBIX (PPAKLHIA TPOUCXOAUT TOBOIBLHO OBICTPO;

5) 30HaNBHBIA 3eKTpodope3 MPUMEHSETCS KaK B aHaJIUTH4e-
CKHX, TaK U B IIperapaTHUBHbIX EJSIX.

2.2. dnekmpodgpopes na dbymaze u ayemame yeunr0103ol

DTOT METOJ] CTall IMPOKO MPUMEHSTHCS TS paseNIieHns] CMecen
Makpomodeky ¢ 1950 r. OH paxTryecku OTKPBUT ITyTh [T OOIITHPHBIX
AHATIMTUIECKUX MCCIIEIOBAaHUN BO MHOTHX OTpaciisix Omornoruu. K Ha-
CTOSIIIIEMY BPEMEHH 3HaYEHHE €r0 CHU3UIOCh B CBS3U C MCIIOJIH30BaHH-
€M JpyTuX cpes, 0oJiee OAXOIAIINX AT 30HAITFHOTO JIeKTpodopesa.

Dnextpodope3 Ha Oymare — camblii IPOCTOM U3 IEKTPOPOPeTH-
YecKux MeTo10B. HocuTenem ciryuT, Kak MpaBwJIo, CIIeIHaTbHAS XPO-
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Marorpaduyeckas Oymara, KoTopas He TpeOyeT HUKaKOW TTOATOTOBKH:
ee MPOCTO HY>KHO pa3pe3arh Ha KycKd TpeOdyemoro pasmepa. B 3aBu-
CHMOCTH OT TUIIa PUOOpa M YCIOBUH OMbITa dneKkTpodope3 Ha Oyma-
re aiutes ot 4 no 16 gacos. [locne anextpodopesa Oenku hukcupy-
IOT BBICYILIMBAHMEM, @ 3aTE€M KpacsAT KPacUTEISIMH, CEeH()UIHBIMU
1uist OenkoB. OKpallleHHBbIE TIOJIOCHI OENTKOBBIX (pakMii MOXKHO Xpa-
HUTH WK, Pa3pe3aB Ha YYacCTKH, IFOUPOBATH AJsl POTOMETPHUECKOTO
omnpexaenenus kaxnon ¢pakuun. [Ipu snexrpodopese Ha Oymare Gen-
KOB CBIBOPOTKH KPOBH YAA€TCs MOMYUHUTH 10 5 (hpaKiuid.

Bymara He siBnsieTcst aDCOTIOTHO HHEPTHBIM HOCUTENIEM U MOXKET
a7IcopOrpoBaTh HEKOTOPHIE BEIECTBA (ITO HEXKEIAaTeNbHOE €€ CBOM-
CTBO YZAaeTcs YCTPAaHUTh MPH UCIOJIL30BAHNUH alleTaTa LEJITI0I03bI).
Kpome Toro, npu snextpodopese Ha Oymare BCleACTBHE 0COOCHHO-
CTell ee XUMHUYECKOT'0 COCTaBa B TOW MJIM MHOW CTETICHH MPOSBIISETCS
ANEKTPOIHI00CMOC (TO €CTh BOHUKHOBEHHE 3apsifia MKy MOJICKY-
namMu Oy(epHOro pacTBopa M MOBEPXHOCTHIO HOCUTENS), YTO PE3KO
CHIKAET pa3peliaronryto ClioCOOHOCTh METO/1A.

DJEeKTPOIHA00CMOC MEHEE 3aMETEH B HOCHTEIIE U3 aleTara Iell-
JIIOJIO3bI, K TOMY JK€ aleTaT LEJUII0JIO3bl MeHee TuApoduiIeH, yeM
Oymara, HOTOMY OH yJIep’KHBAaeT MEHbIIEE KOINIeCTBO OydepHOro
pactBopa. [lneHku U3 amerata LEJUTIONO3bl B KA4eCTBE MOAEPKHU-
Barollel cpeabl s daekTpodopesa Obun mpeanoxkensl B 1957 r.
U C TeX NOp HALIM MHUPOKoe MpuMeHeHne. OHU HECKOIBKO JJOPOXKE
xpomarorpaduieckoi Oymaru. Bo MHOTHX citydasix 3T0 IpensITCTBY-
€T UX MPUMEHEHHUIO BMECTO OyMaru mpH anekrpodopese. JlaHHbIN
METOJ| 1eseco00pa3Ho MPUMEHATh AJIsi pa3felieHHus MajbIX KOJH-
yecTB BeuiecTB. K ToMy ke anekTpodope3 Ha aneraTe LEeITIoN03bl
oOmagaer Oosiee BRICOKOW pa3pelaronield CiocOOHOCTHIO IO CpaBHe-
HUIO C AJIEKTPOPOpe3oM Ha Oymare.

B 1960-¢ rr. Obl1a npeanoxkena MoANGUIMPOBAHHAS TIOAICPKH-
BalolIasl cpefa — KeJaTHHU3UPOBAHHBIN aleTar LEeNII0NI03bl, TOIy-
YHUBIIMH Ha3BaHHE 1IEJTIOTEIs.

2.3. Dnekmpodghopes 6 2enax

B 3TOM MeTOzle B KauecTBE ONOPHOM Cpelbl UCIIONb3YIOT Kpax-
MaJIbHBIM, arapoBblii, MOTUAKPUIAMUAIHBIN FeNH.
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XapakTepHOW 0COOEHHOCTBIO JaHHOH Pa3HOBUAHOCTH 30HAJIBHOTO
aneKTpodopesa SBISETCS BBICOKas pa3peraronias crocoOHOCTb. Jleno
B TOM, 4TO T'eJIU SIBJISIIOTCS HE TOJIBKO MOAJEP KUBAIOIIEN Cpeaoi, OHU
(YHKIMOHUPYIOT KaK MOJIEKYJIsIpHbIe cuTa. [IpuHImn necTBus Moie-
KYJIIPHOTO CHUTa COCTOUT B TOM, YTO KpPYTHBIE MOJIEKYJIbI JBUTAIOTCA
yepe3 Hero TeM MeIJICHHee, YeM MEHbIe pa3Mep nop B renue. ['enb-
aneKkTpodope3 O0COOCHHO LEHEH AMs pa3leleHHs CMeceil BelIecTs,
MMEIOIINX OJUHAKOBBIE 3apsbl, HO CJIETKa pa3IMyarolluX Mo Macce.

Onektpodope3 B KpaxMaabHOM relie OblI EPBBIM deKTpodope-
TUYECKUM METO/I0M, B KOTOPOM JUJIsl YITyUIIEHUs pa3fie/ieHHs BEIECTB
ObLI1a MCIIOJIB30BaHa cpea, o0saaaromias CBOUCTBAMU MOJICKYJISIPHO-
ro cuta. TOT MeToA ObuI mpemtokeH B 1955 r. Kpaxman — 3to He-
pacTBOPUMBIN B BOJIE MoJMcaxapyl. B HAaTUBHOM COCTOSTHUM OH CBS-
3bIBaCT HEKOTOPOE KOJIMYECTBO BOZABI M HaOyxaeT, HO HE CHOCOOEH
MIPEBPATUTHCS B KHUJIKOCTh NPH MOBBILIEHUH Temmeparypsl. [lytem
YaCTUYHOT'O KHCIOTHOTO THUAPOJIM3a KpaxMald MOXKET ObIThb MpeBpa-
1ieH B GopMy, PEICTaBISIIONIYI0 COOOM KUAKHIA 30JIb TIPU TeMIIepa-
Type Boiie 700C u TBepAbII THAPOTedb NPHU KOMHATHOM TeMIepary-
pe. ns anexrpodopesa BrojgHe MOAXOAUT KapTopeabHbIN Kpaxmal.
Pa3mep nop B resie onpenensercs KOHIEHTpAUE kpaxMaia U cTere-
HBIO ero ruaponusa. Hanbonpliee npuMeHeHUe KpaxMalbHbIE TeH
HAIIUTH NIPU Pa3JesieHUH CIIOKHBIX CMecel CTPYKTYPHBIX U (PU3HOIIO0-
THYECKH aKTHBHBIX 0enkoB. Tak, mpu pazaeneHun OeIKOB CHIBOPOTKH
KpoBH yaaercs noxyuuts 20-30 mosoc.

Arap, Ucnoyb3yeMblii B Ka4ecTBE HOCHTEISI NP dJIeKTpodopese,
BBIJICTISIIOT U3 KJIETOUHBIX MEMOPaH pa3nuHbIX Bojopocieid. YuctoTa u
XMMHUYECKHH COCTaB OTJEbHBIX MPENapaToB 3HAUYMTENILHO PA3INYaIOT-
Csl B 3aBUCHMOCTH OT MCTOYHHMKA MOJYYESHHUs M crioco0a ouucTKH. Tou-
Hasl CTPYKTypa arapa Heu3BecTHa. BeposTHO, OH cOlepKHT, IO KpaiiHel
Mepe, 7Ba MOoJIKCcaxapyu/a, a UMEHHO arapo3y M araporekTHH. Arap pac-
TBOpPSIETCS B BOJHBIX pacTBOpax MpU HarpeBaHUM Ha KUIISIIEH BOJSTHON
Oane, npu 380C OH 3acThIBacT. ArapoBbIid rejb MEXaHUYECKU MPOYCH.
[locne BbICyIIMBaHUS OH MpEBpALIAeTCs B MPO3PAUHyIO MJIEHKY, KOTO-
py1o yaoOHO (hOTOMETPHPOBATH ONTHUYECKUMH METOAAMH U JIETKO Xpa-
HuTh. Kpome Toro, arap ABiseTcs 1 HETOKCHYHBIM MaTepuaioM. Arap
1 0COOEHHO arapo3a IIMPOKO HCHOJIB3YIOTCS B OMOXHMMHH B KauecTBE
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MOAJEPKUBAIOLICH cpeibl IPH deKTpodopese, B OCHOBHOM JIJIsl HCCIIe-
JOBaHMsI MAKPOMOJIEKYJI. ATapoBblid Telb COIEPIKUT OOJIBILIOE KOJIUYe-
CTBO BOABI (KOHLEHTPALWSI arapo3bl U araporieKTHHa B rene Beero 1 %),
BCIIEJICTBHE YEro HOHBI B IIPOLIECCE AMEKTPodope3a ABUKYTCS OYEHb Obl-
crpo. brnaronapst 3Tomy cBOMCTBY arap oueHb y00€H JIsl pa3aeieHus 1
00Hapy>KeHHUS aHTUT'€HOB METOZI0M HMMYHOAJIEKTpodopesa.

OOUMMHY HEeTOCTATKAMH PACCMOTPEHHBIX BAPHAHTOB I'ellb-3JICKT-
podopesa SBISIOTCS HAIWYKE IEKTPOIHI00CMOCa (XOTS M MEHBIIIe-
ro, 4eM Ha Oymare) U HeCTaHAapPTHOCTh MaTePUaoB, HCIOIb3YEMbIX
JUTS IPUTOTOBJICHNUS TeTei.

CaMbIM NepCTIeKTUBHBIM U3 NEPEUNCIICHHBIX BBIIIE Teel sSBIIseT-
cst nonuakpunamuasabii rens (ITAATD). IonmakpunaMuaHbie refu BBe-
JICHBI B OMONIOTHYECKYI0 MpakTuKy B 1959 1. Paiimonmom. Onu nuie-
HBI HEJTOCTaTKOB, XapaKTEPHBIX [T KPaXMaJIbHOI'O U arapoBOro reyei.

Onexrpodopes B [IAAT'e B HacTosiIIIee BpeMsl SIBJISETCS CaMbIM (-
(DEeKTHBHBIM U3 CYILECTBYIOIIMX METOJOB M IIMPOKO UCIIONB3YETCsI B Pas3-
JIMYHBIX 00J1aCTSIX OMOJIOTHH. DTOT METOJI 00JIa/IacT OOJIBIIEH pa3peraro-
LIeH CIOCOOHOCTBIO TI0 CPABHEHHUIO C METOJIAMH, TJIe HCTIONB3YIOTCS IPY-
rue renu. [lonmakpunaMiIHbIi refb mpo3payeH, o0naaaeT 3HaYNTeIbHON
MEXaHUMYECKOH MPOYHOCTBIO, OJJHOPOJIEH MO COCTaBy, XUMHUYECKH HHEp-
TeH. Pasmep mop y ITAAT'a MO>XHO BappMpoOBaTh B LIMPOKUX MpeEenax,
€ro MOKHO MPHUMEHSITh C CaMBIMHU PA3NHYHBIMU Oydepamu, yao0HO Hc-
TI0JT30BATh JJIsl KOJIMUECTBEHHOT'O OIPE/IEIEHNS Pa3/Ie/sIeMbIX BEILIECTB.

[TonmakpunaMuAHBIN resb MOMy4YaroT HEMOCPEACTBEHHO INepes
paboToii moauMepu3aLuuei akpuaaMuaa U MeTHICHOMCaKpUIIaMHIa.
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[Ipu »TOM BO3HHUKAET MOJIUMEP CETYATON CTPYKTYPBI, B KOTOPOM
JIMHEHHBIC YYaCTKU W3 aKpuiaMuAa «CIIUBAIOTCS IOMEPEUHBIMU
MOCTHKaMH U3 MEeTUJICHOUCakpuiaamMuia. YeM OO0JIbIe KOHIICHT AU
METWJICHOMCAKpUIaMuIa, TeM OoJiee TUIOTHOM MOJTy4aeTcsi ceryaras
cTpykTypa rens. [lonuMepusanuio OpoBOASIT B IPUCYTCTBUU TETpPa-
MetmwnTwieHanamMuaa (TEMD/la) B kadecTBe MHUIMATOPA U IEp-
cynb(haTa aMMOHUS WM Kajlusl Kak KaTaiu3aropa. VI3MeHsiss COOTHO-
LICHUE MOHOMEPOB, MOKHO PETYJIUPOBATh BEIMUNHY SIUEEK MOIyvac-
MOT0O ToJIUMEepa TpeXMEepHOU cTpyKTyphl. KoHLleHTpaius MoHOMepa
ot 2 10 30 % maeT BO3MOKHOCTh IOy4aTh FeIM MOPUCTOCTHIO OT 40
o 0,1 um. [TonmakpuiaMuIHbIN Telb 1aeT BO3MOKHOCTH HCCIENO-
BaTh PacTBOPHI Pa3HON KOHIIGHTPAIUM W B HEOONBIIUX OO0BEMax
(m0 0,001 mi1), ucroNBb30BaTh OXJAXKACHUE U IIPOBOAUTH Pa3ICICHNE
04eHb ObICTPO — B TeueHue 60—70 MUHYT.

[Ipu pazneneHnn MakpoMOJEKYJ Ha MOJHMAKPUIAMUIHOM Telie af-
COpOIHMS U AIIEKTPOOCMOC Maibl. [lonuakpuiaMu/HbIH Telb He TIOTiIo-
IIaeT YIbTPapHOICTOBbINA cBeT pu 270 HM, U, CIEI0BATEIHLHO, MECTO-
TOJIOKEHHE OCJIKOB TIOCIIE pa3JIeNICHUs] MOYKHO OTIPEICIIUTH TI0 TIOTJIOIIIE-
HUIO [IPU STOM AJTMHE BOJHBL Y HaKOHEI, ocie pa3aeieHust MOJIEKYII UX
MO>KHO OKpAIlIMBaTh U ONPEACIATH KOJMYECTBO BEIIECTBA C MOMOIIBIO
JICHCUTOMETPA — MPUOO0pA, U3MEPSIIOIIETO ONTHYCSCKYHO TIIOTHOCTb.

BapuantoB mpoBeseHust 371€KTpodope3a B IMOJHAKPHIAMUAIHOM
reJie MHOTO (BepPTUKAIILHBIN M TOPU30HTAIIBHBIH, B TPYOKaX ¥ Ha TUIACTH-
Hax). Yaime Ipyrux UCIoib3yroT METO/ BEPTUKAIBHOTO 3JIeKTOdope3a.
B Hewm couertaroTcst ABe CUCTEMbI MONIUAKPUIIAMUIHBIX TeIeH: KPyIHO-
roprcTast (BEpXHUH I'ellb) U MEJIKOTIOPUCTAs (HUKHUIM relib). B BepxHeM
refic MPOUCXOAUT OTACICHUE KJIETOYHOrO Marepuana U YIUIOTHEHUE
0enKoB. B HIDKHEM Telie MPOUCXOAUT pasielieHHe OSJIKOB.

2.4. /luck-anekmpodghopes
Onekrpodopes B [IAAI'e vacTo HA3BIBAIOT TUCK-TIEKTOHOPE30M.
DT0 Ha3BaHUE MPOUCXOANT OT ABYX aHTIUHCKUX clloB — discontinuity,
0003HAYAIONMEr0 B JAaHHOM CIIydae HEOTHOPOMHOCTH JJIEKTPOdO-
perudeckoit cpensl, u discoid — muckooodpasueIii. Jlemo B TOM, 4TO
10 CJIy4allHOMY COBIIQJICHUIO IIPU CTaHJAPTHBIX YCIOBUAX MPOBEJE-
HUS OTIBITA Pa3/ICIICHHBIC 30HBI UMCIOT JOPMY ITHCKOB.
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Jns nuck-snexkTpodopesa XapakTepHbI CKauKOOOpa3HbIe H3Me-
HeHus pH, KOHUIeHTpauuy refsl U rpagueHTa HanpsbkeHus. Kak us-
BECTHO, HIKHSISI YaCTh TPYOKH 3aIl0JTHEHA Pa3ACisIIOIIIM TeJIeM C 10-
pamH, KOTOpbIe JEHCTBYIOT KaK MOJIEKYJIIPHOE CUTO 1O OTHOLICHHIO
K pazfensieMbIM MoJieKynaM. Han pasaensronm reineM nMmeeTcst KoH-
LEHTPUPYIOUIMIA Tellb, UIMEIOIINN KPYIHbIE TOPbI U TIOATOMY HE 00-
JaJaroIuil CBOMCTBAMH MOJIEKYJISIPHOTO cuTa. Brle pacmonaraercs
uccieayeMblid pacTBop Oenka. CMBICHT TUCK-31eKTpodope3a COCTOUT
B CO3[JaHMU OYEHb Y3KOHW CTapTOBOW 30HBI, KOTOpas oOecreunBaeT
BBICOKYIO pa3pelIaonlyo crnocooHocTs. Kak 3To nocruraercs?

Jleno B TOM, 4TO B COCTaB KaK JEKTPOJHOTO Oydepa, Tak u Oy-
(epa KOHIIEHTPUPYIOIIETO Tejsl BXOAUT c€ilaboe aMHHHOE OCHOBa-
HUE — TPUC, HO B JEKTPOIHBIN Oydep Kk Tpucy mpudaBieHa ciadast
KHCJIOTa TAMLUH (TPUC-TIUIHMHOBEIN Oydep, pH = 8,3), a koHueHTpu-
PYIOLIHI TeIb COIEPKUT COISIHYIO KHCIOTY, 4TO AaeT OydepHyto cu-
cremy tpuc-HCL, pH = 6,7.

Wrak, B BepXHEM reiie TAMLMHATHBIC HOHBI ABHKYTCS MEIUICHHO
Honsl x70pa, HA0OOPOT, TPOJIBUTAIOTCSI OYEHb OBICTPO U CTPEMSITCS
JOTHATh BeoylIKe IIHUUHaTHbIe. [IpoMeKyToUHbIe 0 NOABMKHOCTH
AQHHMOHBI OENKOB OYIYyT pacroyiaraThbCs MEXIY MEPBBIMH U BTOPBIMU
HOHaMH. B WTOre mpomMcxoauT KOHIEHTPUPOBAHUE OEIKOBBIX aHHO-
HOB: 00pa3yeTcs UYpe3BbIYaliHO y3Kasi OeTKoBas 1MoJyioca, KoTopasi moj-
XOAMT K pa3fesisroleMy Teto BCIIe 38 HOHAMH XJIOpa.

2.5. Ilpumenenue memooa ouck-nekmpogopesa

Merton armekTpodopesa B OTHAKPUIAMHUIHOM TeJie MITUPOKO HC-
TIOJTB3YETCSI B PA3JIMUHBIX OTPACTISTX OMOIOTHIECKUX, YKOJIOTHICCKUX,
XUMUYICCKUX M MEIUIIMHCKUX HUCCciaenoBannid. [IpuBeaem mumms HeKo-
TOPBIC IPUMEPHI €TO PUMCHCHUS:

B MeIWIMHE (AWMArHOCTHKA 3a00JICBaHWM — W3ydeHHE OEITKOB
1 (hepMEHTOB Pa3IMYHBIX OPTAaHOB M TKAHEH B HOPME U ITATOJIOTHH);

B CEpOJIOTHH (paz/esnenne OeKoB CBIBOPOTKH KPOBH IS OITpeie-
JICHUS POJIOB ¥l BUAOB U WX HIICHTU(DUKAITIH);

B TCHETHKE (BBISIBICHHEC MYTAIMA TyTEM HM3yYeHUs OCITKOBBHIX
CIIEKTPOB);

B THCTOJIOTHU W ITUTOJIOTUU (aHAJIN3 KOMITOHEHTOB KJIETOYHBIX
(hparmMeHTOB U TKaHeH);
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B OoTaHuKe (KMccienoBaHre OeIKOB CEMSIH pacTEeHH );

B MHKpPOOHOJIOTUH (M3ydeHHe OeIKoB OakTepuid, BUPYCOB U (a-
rOB, OIpeeNieHne NMPUHAICKHOCTH MHUKPOOPTraHM3MOB K OIpe[e-
JICHHOMY LITaMMY);

B OMoxuMuu (M3y4eHHe OENKOBBIX CIIEKTPOB, MHOKECTBEHHBIX
MOJIEKYJISIPHBIX (GOPM (EepMEHTOB, pa3AeieHne CMecel HYKICHHOBBIX
KHCJIOT B Pa3IMUHBIX OpraHax M TKaHSIX OPraHU3MOB);

B OKOJIOTHU (M3y4EHHE BIMAHUS aOMOTHUECKHX M OMOTHYECKHX
(hakTOpOB OKpYXKaroLIeH cpeabl Ha OMOXMMUYECKUE TTOKa3aTean 00u-
TaroIIMX B HEH OPraHU3MOB).

Ilpakmuueckas paboma 2
Dpakyuonuposanue 6€1K08 Memooom rineKkmpogopesa
6 NOJIUAKPUIAMUOHOM 2eNle

Paznenenne OENKOB OCYIICCTBIISIIOT B CJIAOOMICIIOYHON Cpejie
(pH 8,3-8,9)

Obopyodosanue u peakmusst. [Ipudop mis smexkrpodopesa dup-
MBI «Peanam», NICTOUHHUK THUTAHMS «DIb(»-8, pe3nHOBas MOICTaBKa
JUTS TPYOOK Ha BpeMs MOJMMEpHU3allui Teis, pedpakToMeTp, Habop
MATIETOK ¥ MUKPOMHIETOK, coisiHas kuciora: C(HC1) = 1 momw/m,
TprokcuMeTHamMmuHoMeTaH (tpuc), TEMD/I, akpunamua, N,N — me-
TUJICHOMCAKpUIAMUI, TiepcyinbdaT aMMoHUs, caxapo3a (40 %-Hbrit
pacTBop), THIKH, aMuI0BEIH YepHbIi 10 B (1 %-Hb1ii pacTBOp B cMe-
CH DTAHOIA, JICJSIHON YKCYCHOHM KHCIOTBI U BOJbI B COOTHOIICHHU
10:1:30), ykcycuas kucnota (7 %-HbIit pacTBOp), pudodIaBuH, CBe-
KETIPOKUTISTYCHHAS AUCTHIUTMPOBAHHAS BOJIA.

Mamepuanvi:

- cvlgopomra Kkpoeu. 1lenbHyl0 KpOBb B HIMPOKUX MPOOUpPKAX
OCTaBIISIIOT Ha CYTKH B XOJIOJMWIbHHKE. J[Js1 Jydinero oTieneHus
CTYCTKa COAEPKMMOE MPOOUPOK OOBOMAT BsA3aimbHOW crmiel. Uepes
CYTKH CBIBOPOTKY OTOMPAIOT MUTIETKOM ¢ pe3nHOBOM rpymiel. Uncras
CBIBOPOTKA MMEET COJIOMEHHO-)KENTHIH 1BeT. ECIi ecTh B CHIBOPOTKE
KpPOBHU IPUMECh (POPMEHHBIX JIEMEHTOB (KpacHbBIN OTTEHOK), TO €
neHTpudyrupyoT npu 3000 06/MUH B TEUCHHE 5 MUH;

- IKCMpPaxkm 0enKos XuUpoHOMuUod, MOLMOCKO8. 1 T XUPOHOMUI,
MOJUTIOCKOB 3aMOPaKUBAIOT B MOPO3HIIBHOM Kamepe XOJIOIUIILHUKA,
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a 3aTeM pacTuparoT B pappopoBoii cTynKe ¢ 2 M TPUC-TIMLUHOBOTO
oydepa (pH = 8,6). DxctpakT ueHTpUdyrupytot B TedeHue 10 mun
mpu 10 000 — 12 000 06/MuH. OTOMPAOT HAOCAIOYHYIO KHUIKOCTb.
Jl1g HaHeceHus Ha resib ToToBAT pacTBop B 40 %-Holi caxapose.

Buinonnenue padomul

1. I[Ipueomoenenue KOJIOHOK NOTUAKPULAMUOHO20 2€]iA

Jlnst mpUroToBiE€HHS HWKHETO W BEPXHEro refs HCHOJIb3YHT
CJIEYIOIME MCXOIHBIE PacTBOPHI (MX MOYKHO XPaHUTh MECSIl B XO-
JIOUIbHUKE):

- PactBop A: pactBop comstnoit kucnotel: C(HCl) = 1 mons/nm —
48 mut; Tpuc — 36,6 r.; TEM3/1 — 0,23 mut; Boga — 10 100 mi (pH = 8.6).

- PactBop B: pactBop consiHoit kucnorer C(HCL) = 1 monw/m —
48 mut; Tpuc-5,98 1; TEMD/I — 0.46 mut; Bona — 1o 100 mut (pH = 6.7).

- PactBop B: akpunamuzg — 30 r; Oucaxpunamun — 0,735 r; Boga —
10 100 m.

- PactBop I': akpunamun -10 r; Oucakpuiamun — 2,5 T; Boja —
10 100 m.

- PactBop I: pubodnasun — 4,0 mr; Boga — 1o 100 mu.

- PactBop E: caxaposza — 40 r; Bona — 10 100 mi1.

- PactBop XK: nepcynsdar ammonus — 0,14 r; Boga — 1o 100 mut.

[Ipouecc monumepu3anu Tens BeAyT 0e3 AocTyla KHCIOpOAa.
CoTOl 1enbl0 HIKHHAE KOHIBI CyXHX OO€3KHPEHHBIX 3JeKTPOdo-
peruueckux Tpyook (auametp 0,6 cM, AnMHA § CM) OCTOPOKHO YCTa-
HaBJIMBAIOT B JIYHKH PE3MHOBOM TOJACTAaBKU Uil TPYOOK IO MOMEHTA,
MOKa Tesib B HUX He 3amnonuMmepusyercs. M3 3anacHeIX pacTBOpOB, J10-
BEJICHHBIX JI0 KOMHATHOM TeMIIEpaTypbl, TOTOBAT CMECH JIJIsl HUKHETO,
pasaenurensHoro rens. /i aToro cMmemmsaroT 1 yacTe pacTBopa A,
2 yactu pactBopa B, 1 yacts Boabl u 4 yactu pactBopa XK. OTy cmech
MePEeMEIINBAIOT U 3AJIUBAIOT B JIEKTPOPOpETHIEcKre TPYOKH (IpH-
MepHO 2 mMi). Ha cMech cpady HaciaauBarOoT MMIIETKON MO CTEHKE KO-
JIOHKH CJI0H CBEKENPOKUITTUEHHON JUCTUITUPOBAHHOM BOJIBI BEICOTOM
npuMepHo 8 MM. [ToarmMepusarus HUKHEro refist Ipu KOMHAaTHOH TeM-
nepaType npooibKaeTes OKoIo yaca. [ yckopeHust mporiecca mnojiu-
MepH3aluK TPYOKH C TesieM TIOMELIAI0T B TEPMOCTAT NP TeMIlepaType
+37°C. Tlonumepu3zanusi rens B TepMocTate umrest okoio 30 mu. 06
OKOHYaHUHM Ipoliecca MOJMMEPU3alMi HUKHETO Teflsl MOKHO CYJHUTh
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T10 TIOSIBJIEHUIO YETKOM I'paHHUIIbl MEX/Ty Te€JIEM U CJIOEM BOJBI HaJl HUM.
[locne oxoH4aHuUs Tpolecca MOJUMEPHU3ALNN TNl C HEro yAassioT
BOJ1y U 3aJIMBAIOT B KOJIOHKY CMECh JUIsl BepXHero rensd. /s aToro cme-
muBatoT 1 yacTs pactBopa b, 2 wactu pactBopa I', 1 wacts pactBopa /I
u 4 yactu pactBopa E. Cmech i1t BepXHETo reiist HaHOCAT BbIcoToM 0,5
CM, 4TO cocTaBisieT mpumepHo 0,2 M. Ha 3Ty cMech cHOBa HaciauBa-
10T BOAY U BEIYT MOJMMEPHU3ALIUIO BEPXHETO T'ellsl Ha COJIHEYHOM CBETY
iy nog Y @-nammnoil. Hagano nonuMepusanyuy onpeielstor 1o nepe-
X071y (hIIyOpecuupyrOLIero KeNTO-3eJIeHOT0 IBETa CMECH B ONaJIOBBIH,
a KOHell — [0 pe3KOoil rpaHuIie Mex 1y reneM 1 Bojoi. [lomumepusanus
BepxHero resis jytest 10—15 mun. [locne ynanenus BoJbl KOJTOHKH TO-
TOBBI JJIs1 HAHECEHUS UCCIIEAYEMOI0 pacTBOpa.

2. I[looeomoexa mamepuana

015 DEeKMPOPopemuuecko2o pazoeneHus

OnTuManbHOE KOJIMYECTBO BHOCHMOTO OJHOPOIHOrO Oerka
Ha OJIHYy reneByro koJoHKY — oT 10 qo 100 mxr. Ilpu BeImoaHeHUH
JaHHOM paboThl cnenyeT BHOCUTH 200 MKT, Tak Kak O€lKH CHIBOPOT-
KM KpOBH HEOAHOPOAHBL. Creaylomuii aTan paboTel — onpeaeeHue
coJepKaHus Oelika B UCCIIelyeMOM IKCTPAKTE I CHIBOPOTKE KPOBU
1 pa3BeJeHNUE €T0 IO HYKHOW KOHIEHTpaluu. [ KoJu4ecTBEHHO-
ro ompefeneHus cofepkaHusi Oenka B OMOJOTHYECKOM MaTepHaje
Yaie BCEro HCHOJb3YIT pepakTOMETPUUECKUH METOJ] WM OJUH
13 KoJIopuMeTpuueckrux MetofoB. [locie onpenenenns conepxanus
OenKa ChIBOPOTKY KpoBH pa3BoisT 40 %-HBIM pacTBOPOM caxapo3bl
1o koruentpauu 2000 MKr B M1 (Ha OJHY TelieByIO KOJIOHKY Ha-
HocsaT o 0,1 mu pactBopa, coaepxaiiero 200 Mkr Oenka). Tak kak
B CBIBOPOTKE KPOBH COAEPIKUTCS MpuMepHO 9 % Oenka, To ee pas-
BOJAT pacTBOpPOM caxapossl B 45 pa3. [lo 0,1 mi mosnydyeHHoro pac-
TBOpPA CBIBOPOTKHM KPOBH HAHOCAT Ha MPUTOTOBIEHHBIN Ieib. 3aTeM
TPYOKH JOBEpPXY 3amoJIHSAIOT TPUC-TIMLUHOBEIM Oydepom, pazdas-
JeHHbIM B 10 pa3, CHUMaIOT BOJJOHETIPOHHULIAEMbIE JOHBIIIKH U YKpe-
IUISIFOT KOJIOHKH B ITpHOOpe UIs 3yieKTpodopesa.

Jlnst mpurotoBiieHus: Tpuc-rimnuHoBoro oydepa (pH = 8,6) Oe-
pyT 6 T Tpuca u 28,8 T TIUIMHA, PaCTBOPSIOT UX B BOJIE M JOBOIAT
00beM 110 | J1 TMCTUITUPOBaHHOW BOAOH B MEPHOH KoyiOe. DTOT ke
pacTBop, pa30aBlIeHHbIH TUCTUITUPOBaHHON Bo10# B 10 pa3, ucmons-
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3YIOT JUIS 3alPaBKH 3JEKTPOIHBIX Kamep nmpuoopa aiis 37aeKTpodope-
3a. Takol pa3BeneHHbIN OyQepHbII pacTBOP HAa3bIBAIOT 3JIEKTPOAHBIM
oydepom. Ero nonnas cuna pasua 0,075.

3. Monmaoic npubopa 0 snekmpogopesa

6 NONUAKPUIAMUOHOM 2eTle

OcHoBHBIE yacTu nprbopa MmpeacTaBieHsl Ha puc. 2.1.

Puc. 2.1. Cxema mpubopa aiist ssextpodopesa
B [OJIMAKPUIAMUIHOM rejie: 1 — MeIKOIOPUCTBIM Tellb;
2 — KpyIHOIIOPHUCTHIH Tellb; 3 — UCCIIeMyeMbIi pacTBOp Oenka;
4 — crexisiHHAsS TPYOOUKa; 5, 6 — 2IEKTPOALI;
7 — BepxHHIt pe3epByap I KaTogHoro Oydepa;
8, 10 — snexTponnsie Oydepsr;
9 — HIDKHUI pe3epByap JUIs aHOAHOTO Oydepa

VYTONBHBIN AMEKTPOT 3aKPETUIAIOT B IEHTPE HIDKHETro OydepHoro
pe3epByapa U HaJUBAIOT B MOCIEIHUM OXJIaXJACHHBIN AJIEKTPOIHBIN
TpuC-TTUIMHOBEIN Oydep (pH = 8,6). 3atem crexisHHbIe TPyOKH
C HAaHECEHHBIMU 00pa3liaMy BBHHUMBAIOT B OTBEPCTHS, TIPOCBEPIICH-
HBIE B JIHE BEPXHETO pe3epByapa. Y CTaHABIMBAIOT 3JIEKTPO/I BEPXHETO
pe3epByapa u cOOpaHHYIO BEPXHIOIO YacTh MPHOOpa MPHUCOETUHSIOT
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K HIDKHEMY pe3epByapy Tak, 4TOObI KOHIIBI TPYOOK OBLIH TOTPYKEHBI
B Oy(epHBbIil pacTBOp HIYKHETO pe3epByapa.

VY 1ansroT BO3AYLIHBIE My3bIPHKH C KOHIIOB TPyOOK. OCTOPOIKHO
3aIlONHSIOT BEPXHHUH pe3epByap TPHC-TIMLMHOBBIM Oydepom, pas-
OaBnenHbsIM B 10 pa3, ciezst 3a TeM, YTOOBI SIIEKTPO.] OB MOTHOCTHIO
MOTpy>KeH B pacTBOp. B BepxHuii pezepByap 100aBIsIOT 2 MJI pacTBO-
pa OpOoMQEHOIOBOTO CHHETO, CITYKAIIEro MHIUKATOPOM OKOHYAHUS
anekTpodopesa.

4. IIposeoernue snexkmpoghopesa

[Tpubop mnst snexTpodopesa MOAKIIOUAIOT K UCTOYHHUKY MUTA-
Hus. Ha kaxxayro konoHKy nojatoT nepssle 10—15 MuHyT cuity Toka
2 MA, a 3atem 5 MA, nHanpspkenue ot 300 mo 600 B, nnurensHOCTH
anektpodopesa 60-70 mun, Temneparypa He Bbime +40C (mpudop
IUIs1 AEeKTpodopes3a MOMEIAOT B XOJIOAMIBHUK). DIeKTpodopes 3a-
KaHYUBAIOT, KOTJa MHIUKATOpHAsl Kpacka OKa)XXeTcs Ha PacCTOSHUM
5-6 MM OT HWXKHEro kpas TpyOku. Ilo oxoHwaHum snmexTpodopesa
npubop pa3zduparoT, TpyOKH BBIHUMAIOT U W3BJICKAIOT U3 HUX Tellb.
OtcnanBaHue refsi OT CTEHOK CTEKJISIHHBIX TPYOOK MPOBOJASAT TOHKON
METAJUIMYECKON UIIIOK. XOpOIIO MCIOJIb30BAaTh C ATOM LEJIbIO MaH-
JPEHy OT LUNPHULIEBOM WIJIBI WM LINPUL, HAOJHEHHBINH Bogol. Ko-
JIOHKY Ha BpeMs U3BJICUEHHUS T'eJisl C TOMOIIBI0 METAJITMUECKOM UIJIbI
MIOMEILIAIOT B KpUCTAJIM3aTOp ¢ Booi. [locne u3Bneuenus reneByro
KOJIOHKY ITOMEIIAIOT B TPOOUPKY U OBICTPO IBAXKBI TPOMBIBAIOT IUC-
TUJJTUPOBAHHON BOJION. 3aTeM ee 3aauBatoT 7 %o-HbIM pacTBOPOM YK-
CYCHOHM KHCHOTHI Ha 15-20 MUHYT AJ1s1 PUKCALIUK 30H PACIIONOKEHHUS
0€JIKOB ¥ OTMBIBAIOT AMCTHIUIMPOBAaHHOH Bomol (10—15 munyT). 3a-
MEUEHO, YTO YeM JIyyllle Mpou3onuia GuKcanus, TeM ObicTpee 1 Jierde
OTMBIBAaeTCA I'efib OT KPaCHUTENsI BIIOCIIECTBHH.

5. Obuapyoicenue benxosvix (hpaxyuil

Pacnionosxenne pUKCUPOBAHHBIX YKCYCHOW KHCIOTOH OENKOBBIX
(pakuuii Ha KOJIOHKAX MOJMAKPUIAMHUIHOTO Telisl OTPENeIIsIoT, OKpa-
muBas ux 1 %-HbIM pacTBopoM amujoBoro yepHoro 10 B B cmecu
9TaHOJA, YKCYCHOU KHUCIOTHI, BoAbl (10:1:30). Jlnsa sToro remeBbie
KOJIOHKH OITyCKaloT B pacTBOp Kpacuteis Ha 1 mMuH. B pesynbrare
BCSl KOJIOHKA OKpAIIMBAETCS B TEMHBIA LIBET, HO TOJBKO OEIKOBBIC
(dpakuuy yIepKUBaIOT KPACUTENb TPOYHO. OT OCTAIBHOW YacTH relist
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OH OTMBIBAETCSI CMECHIO 3TAHOJA, YKCYCHOW KUCIIOTHI U BOJBI B COOT-
vomenun 10:1:30, 3ameHsIeMOi MHOTOKPATHO.

OnextpodoperpaMmy (CXeMy pacroyioKeHUs: OeIKOBBIX (ppak-
LUMH Ha TeJIeBOW KOJOHKE) HY)KHO 3apucoBarh B TeTpaau. Kaxnas
OenkoBasi (pakiusi MOXKET OBITH OXapakTepHu30BaHa MO WHTEHCHB-
HOCTH OKPAacKd W MO OTHOCHTEIBHON 3JEKTPOPOPETHUECKON MO-
BrxHOCTH (ODI1). ODII GenkoBbIX (pakuuil PacCUYUTHIBAIOT, JIEIS
JUIMHY TyTH, TPOHACHHOTO Qpakuuel, Ha JUIMHY MyTH, TPOHAECHHO-
o UHAUKATOPHOU Kpackoil. TOT u Apyroi myTh U3MEPSIOT C TOYHO-
CTBIO JI0 AECATHIX JoJieii MumumeTpa, a ODI1 paccHUTHIBAIOT ¢ TOY-
HOCTBIO JI0 COTBIX JOJEH.

[Ipu cpaBHeHHMHU 3neKTpodoperpaMM Ha OCHOBAaHMM CTaTHUCTH-
4yeckoil 00paboTku manHbIX pasuuily B 0,01 3nauenuss OJI1 y aByx
¢dpakunii ¢ Bemmuunnamu OO11 Bronb konoHKkH B npenenax ot 0 1o 0,3
CUMTAIOT HECYLIECTBEHHOW. AHAIOTMYHO 3TOMY Pa3HHULY 3HAYCHUS
OO2II 0,02 cumtaror HecymecTBeHHOUW B mpegenax ot 0,3 mo 0,6,
a pazuuny B 0,03 — B nmpeaenax ot 0,6 no 1,0.

['eneBble KOJMOHKHU TMOCTIE OKpAIIMBaHMS MOXXHO (oTorpadupo-
BaTh WM CKAHUPOBATb.

6. Xpanenue u pecmaspayus ceneu

I'eneBble KOJIOHKM C OKpAIICHHBIMH OEIKOBBIMU (DpaKmMsSIMHU
XpaHIT MHOTO MECSIIEB B OTMBIBAIOIIEM PACTBOPE B TJIOTHO 3aKpbI-
TBIX MpoOupkax. Beicoxmme 3mekTpodoperpaMMbl MOTYT OBITH pas-
MOUYEHBI U PECTaBPHUPOBAHBI B 3TOM K€ OTMBIBAIOIIEM PacTBOpE.

Texnuka bezonacnocmu npu pabome mMemooom 31eKkmpopopesa

Heobxomumo co0itofath OCTOPOKHOCTH NMpH paboTe ¢ MpH-
O6opom amst anekTpodopesa, COCTABHOM YacThiO KOTOPOTO SIBISIETCS
WCTOYHUK TMUTAHUS, UMEIOIIHMI BBICOKOE HampspkeHue (1m0 600 B).
On nomkeH OBITH HaJEKHO 3a3eMiieH. Kpome Toro, u Apyrue yactu
npubopa HaAXOAATCS MO/ HAPSHKEHUEM, IOATOMY TP SKCIUTyaTalliu
npubopa ciieayet ObITh OCTOPOKHBIM.

W3omsmumst coeqMHUTETBHBIX IPOBOAOB JIOJKHA OBITH O€3yTPEeuHOM.

Heo6xonumMo NOMHUTB, YTO akpuiaMua o0nanaeT onpeaeaeHHON
TOKCHYHOCTBIO, YTO BBI3BIBACT Pa3ApakeHNE KOXKH. B CBsI3M ¢ 3TUM npH
paboTe ¢ aKkpUIIaMHUIOM HAJI0 OCTEPEraThCs €ro MONaAaHus Ha KOKY.
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KOHmpOﬂbele 60NnpocCsl

1. Yto Takoe anekTpodope3 U Kakue OHOIOTHYECKHE MaKpOMO-
JIEKYJIbl MOXKHO M3y4aTh ¢ IIOMOIIBIO MeTo1a 3eKTpodopesa?

2. YeM 00ycIOBIIEH CyMMAapHBIH AIEKTPUIECKUN 3apsiT OSITKOB?

3. OT 4ero 3aBUCHUT MOABMKHOCTb OEJIKOB B 3JIEKTPUUECKOM HoJIe?

4. Kakue pasHoBumHocTH 31nekTpodopesa Brer 3Haere? B yem
MIPEUMYIIECTBO METOI0B 30HAJILHOT'O 3J1eKTpodopesa?

5. B uem coctouT oTanume anekrpodopesa B ressix OT APYTUX BUIOB
anexrpodopesa? KakoBbl mpenMy1iecTBa NOJIMAKPUIAMUIHOTO refist?

6. Ilpumenenne Meroaa 31eKTpodopesa B OMOJIOTHIECKUX U KO-
JIOTHYECKHUX MCCIICAOBAHMSAX.

7. B 4eM 3aKi1104ar0TCsl OCHOBHBIE 3Talbl Pa3iesIeHHsI OEIKOB Me-
TOJOM 3JIeKTpo(hope3a B MOJUAKPHUIIAMHUIHOM ree?

Jlumepamypa

1. Ocrepman, JI. A. MeToabl uccie1oBaHus OETKOB U HyKJIEHHO-
BbIX KuCioT. / JI. A. Ocrepman. — M.: MITHMO, 2002. — 248 c.

2. Kasun, B. H. ®u3uko-XxuMu4uecKre METObl UCCICAOBAHUSI B
9KOJIOTHH M Orosioruu: yued. mocoodue / B. H. Kazun, I'. A. Ypsanie-
Ba. — Spocnasne: SApl'Y, 2002. — 172 c.

3. Hesenn, T. AMHUHOKHKCIIOTHI, ienTuAsl u oenku / T. [leBenu,
S, Tepreii. — M.: Mup, 1976. — 364 c.

4. Maypep, I'. luck-anekrpodopes / I'. Maypep. — M.: Mup,
1971. 247 c.

5. T'acnapos, B. C. Onpenenenune 0ejka 1mo CBsI3bIBAHUIO C KPaCH-
TeJleM KyMaccu OpwiiHaHTOBbIM ronyosiM G-250 / B. C. INacnapos,
B. C. Jextsps // buoxumus. — 1994. — T. 56, Ne 6. — C. 763-767.

2.6. Memoo n3uminekmpoghopesa
6 NOTUAKPUNAMUOHOM 2eile

Cy1iecTByeT JiIBa OCHOBHBIX CIIOCO0a OOHApPYKEHUSI aKTUBHOCTH
(epMEHTOB B MOJUAKPUIIAMHUIHOM TeJIe: HHKYOHUPOBAHHUE T'elisl ¢ Cy0-
CTpaTOM TIOCJIC OKOHYaHUs 3JeKTpodopesa u 3eKTpodopes ¢ cyo-
CTpaTOM, HETIOCPEICTBECHHO JI00ABICHHBIM B T'CJlb.

B niepBoM citydae renib BHIHUMAIOT U3 TPYOKH U BBISBIISIIOT (ep-
MCHTATHBHYIO aKTUBHOCTE OT/ICJIBHBIX OCITKOBBIX (pakiuii Hemocpei-
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CTBEHHO HA TeNIeBBbIX KOJOHKAaX C MOMOIIBI0 XUMHYECKUX pPeakiui,
MPOTEKAIOIIHMX B CIIEHUATBFHO MOATOTOBIEHHBIX HHKYOAIMOHHBIX Cpe-
nax. MHKyOauuoHHbIe cpeabl crenuUyuHbl Al KaKaoro ¢gepMenra,
TaK Kak colepikaT ero cyocrpart u Oydep ¢ onTUManbHBIM Uisi dep-
menTa pH. [Ipu mocnenyromem no0aBIeHn KpacUTeNsi B MECTax JIO-
Kanu3aluu pepMeHTa 0OHapYKUBAIOT OKpalleHHBIE 30HbI BCICICTBUE
00pa3oBaHMsl MPOILYKTA XUMUUECKOH peaKIyu.

[pu BTOpOM criocode cyOcTpar BBOAAT MPH MPUTOTOBICHUH TOJTH-
KPUJIAMHAHOTO Tefist BMecTo Boabl. Ilocie okoHwaHust snekTpodopesa
reib MHKYOUpYIOT B COOTBETCTBYIOLIEM Oydepe, a 3aTeM J00aBIsIOT
pacTBop KpacuTtensi. [Ipyr 9TOM MPOUCXOAUT LBETHASI PEaKLUsl C CAMUM
cyOcTpaToM B rene, a 30HbI JepMEHTaTUBHOM aKTUBHOCTH HE OKPAIIICHBI.

Ilpaxmuueckas paboma 3
Oonapyscenue a-amunazol
6 MKAHAX HCUBOMHO20 RPOUCXOIHCOCHUS
Memooom Inekmpoghopesa 6 noIUAKPUTLAMUOHOM 2e1e

depMeHTH aMHIJIA3HOTO KOMILUIEKCA YCKOPSIOT THIPOJIHU3 TIOJH-
caxapumoB (Kpaxmaia, TIIHKOTeHa) ¢ 00pa30BaHHEeM pa3HOOOpa3HbIX
MMPOMEKYTOYHBIX U KOHCUYHBIX ITPOAYKTOB.

Kak m3BecTHO, KpaxMmai CYIIECTBYeT B IBYX (opMax: B BHIE
aMMJIO3bI M aMHUJIONIEKTHHA. AMMIIO3a COCTOUT U3 JJIMHHBIX HEPA3BET-
BJIICHHBIX uenef/'l, B KOTOPBIX BCEC H-FHIOKOI‘)HBIC OCTAaTKHN COCIUHCHBI
0-1,4 ces3smu. Llenm >Ti momuaucnepcHel. X MomnekysipHas Macca
BappUpyeT OT HecKombkux Thicsd 10 500 000. B Bome ammiosa He
JTaeT UCTUHHOTO PacTBOpa, HO 00pa3yeT THIpaTHPOBAHHBIC MHIIEI-
JIBI, KOTOpBIE TIPU JOOABJICHNWHN HOJla OKpAIIMBAIOTCS B CHHUH IBET.
HGHI/I AMUJIONICKTUHA CUJIBHO Pa3BCTBJICHBI. OcroB MOJICKYJIBI aMU-
JIOIIEKTHHA UMECT (X-l,4 TJIMKO3UJHBIC CBA3H, a B TOUYKaX BCTBJICHUS
0-1,6 cBsA3U. AMUIIONIEKTHH 00pa3yeT KOJUIOUIHBIE PaCTBOPbI, KOTO-
pBIie Tipu 100aBIeHUH 0Jla OKPAIIWBAIOTCS B KPacHO-(hHOJIETOBBII
1uBeT. MoeKyJsipHasi Macca aMIJIONICKTHHA MOKET JOCTUTATh 1 MITH.

OcCHOBHBIE KOMIIOHEHTBI Kpaxmalla THAPOIU3YIOTCS (hepMeHTa-
TUBHBIM MYTEM Pa3HBIMHU crioco0amMu. AMUIIO3a MOXET OBITh THIPO-
JU30BaHA TIPU YYaCTHH O- U [-aMuiIa3. o-amuiasza win 1,4-rirokaH-
4-TIIOKaHOTHAPOIIa3a, YCKOPSET THAPOIN3 a-1,4 cBs3eit 06e3 kakoro-
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au00 OMpeNesIeHHOTO TOpsKa, B pe3yjibTaTe 4Yero cHayaia BO3-
HUKAIOT OJMIOcCaxapuibl, KOTOPbIE TAKXXE IOJIBEPKEHbI ACHCTBHIO
-0-aMHJIa3bl, €CIIM OHH COJIEPKAT TpU U OoJiee OCTaTKOB J[-TITIOKO3HI.
B KoHeyHOM cueTe MoJy4aercsi CMeCh O-MajbTO3bl U J[-TIIOKO3BI.
a-aMuIla3a HaljieHa y BCeX PacTeHUH M KHUBOTHBIX.

depmenTt f-amunaza  (wiam - o-1,4-TIIOKaHMANBTOTHIPOJIA3a)
YCKOPSIET PEaKkUUI0 THAPOIN3a aMUII03bl 1o 1,4 cBsI3sIM, TOCIIEA0Ba-
TEJIHO OTLICTLISISI OCTATKH f-MalbTO3bl C HEPEAYUPYIOIIEro KOHIIA.
f-amuiasza xapakTepHa TOJIBKO JUISI BEICIIMX PACTEHHM.

B mnpupone wnalizena Taxke Yy-aMmiaza, WM o-1,4-TIIOKaH-
TIIIOKOTMAPOIIa3a, yCKopsiomas Tuaponu3 1,4-cBsi3eil B kpaxmaie Tak,
YTO TMOCIEIOBATENHHO OTIICIUISFOTCSI OCTATKH TIIFOKO3bI, HAUMHAS C He-
penyLHUPYIOIIEro KOHIIA.

AMWIONEKTHH TaK)Xe THAPOIU3YETCS IPU YUaCTHH @, f3, p-aMuiIa3,
HO TaK KaK BCE OTH aMIJIa3bl HE CIIOCOOHBI PACIICIUIATE o-1,6-CBs3HU
B TOYKaX BETBJICHUS aMHJIOIIEKTHHA, TO KOHEYHBIM HPOJIYKTOM IPH
JCVCTBUM aMUJIa3 Ha aMUJIONICKTHH SIBIISIETCS KPYIHAs, CHJIBHO pa3-
BETBJICHHAS «CEPILEBHHAY MOJMCAaXapH/a, Ha3blBaeMasi OCTaTOYHbBIM
JNEKCTPUHOM. a-1,4-CBS31 B HEM I'MIPOJIU3YIOTCS IPU Y4aCTHH OCO-
ObIX pepmenToB (a-1,6-rmoko3unas).

B uccnenyemsix mpenapaTax B OCHOBHOM COJCPIKUTCS 0-aMUIIa3a.
BrlsiBieHre pepMEHTATHBHOW aKTHBHOCTH aMHJIa3bl TPOBOJIST, WC-
MOJIB3Ysl PEAKLUIO B3aMMOJCHCTBUS KpaxMaja U MPOAYKTOB €ro ru-
JIpoJin3a ¢ HOJI0M.

0Obopyoosanue u peaxmuenl. [IpudOpsI 1 PEaKTUBBI JUIs ONIPE/IC-
nieHust oo1ero Oenka, IpUOOPbI U PEaKTUBBI IS IIPOBEICHUS JJICKTPO-
¢dopesa B [TAATl'e, Tpuc-runmHOBEIA Oydep, pa3daBIeHHBIN B 5 pas,
1 %-HBIi pacTBOp pacTBOPUMOTO KpaxMmala, aneratHblii Oydep
(pH = 5,6), pacTBOp 1012, TKAaHEBBIE IKCTPAKTHI, TepMocTaT Ha 37°C.

Boinonnenue padvomul

KosoHKHM TONMMaKpHIaAMUAHOTO TEJsl TOTOBSIT B COOTBETCTBUHU
C TIPOMUCKIO, TIPUBEJCHHON paHee B padoTe 1, Toiapko BMecTo 1 wa-
CTH BOJBI IPU MIPUTOTOBJICHUH HIKHETO relist 0epyT 1 4acTh pacTBopa
Kkpaxmaia. B ncciaenyemom o6pasiie onpeaesnsoT coaepxkanie oenka
u pa30aBisioT ero 40 %-HbIM pacTBOPOM Caxapo3bl IO COACPIKAHUS
oenkxa 4 000—-6 000 mxr/mia. Ha kaxayro KOJOHKY HOJTHAKPHIAMHU/I-
HOro Teist HaHocAT 1o 0,1 My OEIKOBOTrO AKCTPAKTa, COJEPIKAIICTO
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400-600 Mkr OenKa, ¥ IPOBOIAT AIEKTPo(opeTHUECKOe pasiesieHIe
10 METOJy, OnMcaHHOMY Hibke. [1o 3aBepuieHnu saekTpodopesa re-
JIEBYIO KOJIOHKY M3BJICKAIOT U3 TPYOKH U MHKYOHUPYIOT B alleTaTHOM
oydepe (pH = 5,6) npu 37°C B TeueHue yaca, 3aTeM OyQepHbIid pac-
TBOP CJIMBAIOT, I'e€JIb IPOMBIBAIOT BOJIOH M 3aJIMBAIOT PACTBOPOM io/1a.

BHUMAHWUE! Ilepeo ynompebaenuem pacmeop 1ooa
pazbagasiom 6 6 pas.

OkpalnuBaHue NMpoBOAAT B TeueHue 1-3 munyT. [lanee pactBop
H0/1a CIIMBAIOT U TeJIeBbIC KOJIOHKH 3aJIMBAIOT BOJIOI. ['eneBas KoyoH-
Ka OKpAIlIMBACTCs B CHHUIA IIBET, @ B OTACIBHBIX 30HaX, I pa3pylieH
KpaxMaJl, BBEICHHBII B COCTaB TeJisl, UMEIOTCS HEOKPAIICHHbIC y4acT-
K{. DTH y4acTKH MOKA3bIBAIOT HATMYHME a-aMUIIa3bl.

CxeMy pacroyioxeHust popM a-aMuiIa3bl Ha reJIeBOi KOJIOHKE Ha-
pucoBaTh B TeTpany, nocuutats ODI1 ppakimii.

Konmponvnvie 6onpocwi

1. B gem coctrout mMetox sH3uMIICKTpodopesa? KakoBbl croco-
051 00HapyskeHus GepMEHTOB METOIOM YH3UMAIIEKTpodopesa?

2. KakoB mpuHIIn neiicteus amMmuiias?

3. KakosB IIPUHLMAII BBIABJICHUA Q-aMUJIa3bl METOJIOM DH3UMDIJICK-
Tpodopesa B MOTHAKPHUIAMIIHOM Tere?

Jlumepamypa

1. Ocrepman, JI. A. MeToabl uccieioBanus OEIKOB U HyKJIEHHO-
BbIX kuchoT / JI. A. Octepman. — M.: MIITHMO, 2002. — 248 c.

2. Kaspun, B. H. ®usnko-XxMMHYECKHE METOJBI HCCICIOBAHMS
B 9KOJIOTHHU M Onosoruu: yued. nocodue / B. H. Kaszun, I'. A. YpBan-
nesa. — Spocnasns: SApl'Y, 2002. — 172 c.

Ilpakxmuueckas paboma 4
Oonapyscenue Kucnoii gpochamasoi
Memooom IneKkmpoghopesa 6 noIUAKPUTIAMUOHOM 2e1e

Ooopyoosanue u peaxmueot. [IpuOOPLI U PEaKTUBHI IS OTIpe-
JIeJICHHs] KOHIICHTpAITuu OeKa B mpo0ax; MpuOOpEl U PEaKTUBEI TS
nposenenust dekTpodopesa B [IAAl'e; Tpuc-riaumuHOBBIN Oydep,
pazbaBieHHEIHN B 5 pa3; ameratHbit 0ydep: C(anerataoro oydepa) =
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0,2 monb/n (pH = 4,8); I-aadtundocdat; npounsrii cuauit b; Tkane-
BbIE OKCTpaKThl; TepMocTaT Ha 37°C.

Kucnas ¢pocdaraza npunamiexxut k kiaccy ruaponas. Gocdarazsr
paceTITIoT 3UpHYTO CBsI3b MEKTY (hocdarom n octaTtkoM crimpTa (R):

9 0

i il

R-C »jP---OH-I--HOH — ROH H()f}’fOH
OH OH

JlaHHBIN (QepMeHT WMeeT OrpoMHOE 3HaueHHe B 00IeM MeTa-
oomusme kiretkn. Kucmas dhocdaraza mpuHIMAET yJacTHe Kak B Je-
CTPYKTHUBHBIX IPOIIECCaX, TaK M B PEAKIHMSIX aHAOONU3Ma, SIBIISSACH
KIIOUYEBBIM (pepMeHTOM Onarojapsi MIMPOKOH cyOCTpaTHOHM crenu-
(¢udHOCTH M MHOT000pPa3nio N30(POpM, KOTOPHIMHU MPEICTABICH JH-
3MM B KJIETKaX OOJIbIINHCTBA OPTaHU3MOB.

Bce 510 BbI3bIBAET JaBHUM U 3aCITy>KEHHBIN MHTEPEC KaK TeOpeTHYe-
CKOT0, TaK ¥ TIPUKJIATHOTO XapakTepa K N3ydeHnto KucIon Gocdarasbl.

Kucnas ¢ocdaraza (pochoruaponaza monoshupoB oprodoc-
¢dopnoii kucaotsl (3.1.3.2)).

KonoHKM MONMMaKpHIaMHUAHOTO Telsl TOTOBSAT B COOTBETCTBUHU
C IIPUBEJICHHOM paHee MPOIIChIo. B uccnexyemom oOpasiie onpeessor
coneprkanue 6emka o metoxy Jloypu u pazdasisror ero 40 %-HbIM pac-
TBOpPOM caxapo3bl A0 coaepkanms Oemka 40006000 mxr/mi. Ha xax-
JIYIO KOJIOHKY ITOJIMAKPUIIAMHTHOTO TeJist HaHOCST 110 0,1 OeTkoBoro sKc-
TpakTa ¥ NPOBOAAT AIEKTPOPOPETUUECKOE paszieieHne OSJIKOB.

Jnst oOHapy»xeHust Kucioi ¢ocdarasbl TefeBylo KOJIOHKY C AJeK-
TpodopeTnieckn (PpaKIMOHUPOBAHHBIMU OEJIKAMH ITOMEIAIOT CHAava-
Jla B MHKYOAIIMOHHYO CMECh, COCTOSIITYIO U3 9 MIT arieTaTHoro Oydepa:
C(amerarnoro 6ygepa) = 0,2 moms/1 (pH = 4,8) u 3 mr [-HadTHIDOChaTa
Ha 10 MuHyT (BRIIEp)KUBAIOT B TepMocTare mipu 37°C). 3arem B cMech
n00aBIsroT 1 M pacTBOpa nMpovHoro cuHero b (2 Mr B 1 M1 BOZIBI) U BBI-
JEpKUBAIOT B TepMmocTtaTe emie 20 MUHYT. 30HBI JOKAIU3AIUH KUCION
(hocarasbl OKpAIIMBAIOTCS B MATMHOBO-KPACHBIH 1BET.

Oxkpacka pa3BUBaeTCs B pe3ysIbTaTe B3aMO/ICHCTBYS MeX Ty 1-Ha-
(hromom, obOpazyrorumcst ipu Tuaposm3e cyocTpata (1-aadTrndocda-
Ta) B MPUCYTCTBUH KUCIION (ocdarasbl, U CONBIO TUAa30HHUS (TPOYHBIM
cuauM b) ¢ 00pazoBaHreM HEPACTBOPUMOTO a30COCTUHCHHIS.
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CxeMy pacnojokeHus: OeTKOBBIX (pakKLuii, 00Jaal0IIHUX dCTe-
pa3HOM aKTUBHOCTBIO, 3apucoBath B TeTpanu. [logcunrare OSII no-
JYYCHHBIX (ppaKIuid.

KOHmpOﬂbele 60NnpocCsl

1. K xakomy Kiiaccy ¥ mojkiaccy (hepMeHTOB OTHOCHTCSI KUCIIast
¢docparaza?

2. KakoBBI IPUHIIATIBI BBIABICHUS KUCTIOW (hocdhaTa3bl METOIOM
anekTpodopesa B NOIHAKPHIAMHUIHOM rele?

Jlumepamypa

1. Jlenunmxep, A. OcHoBbl Onoxumuu: B 3 T. / A. JleHuHKED;
nep. ¢ auri1. — M.: Mup, 2009.

2. Konnues, A. C. depMeHTbI Kak OMOXUMUYECKHE MapKePhl 3arpsi3-
Henust Boasl / A. Konnues u zip. // Ipunoxenne k Becranky MI'OVY. Ce-
pust «EcrectBennbie Haykm». — M.: U3g-Bo MI'OY, 2005. — C. 151-153.

3. lisetkos, U. JI. OnieHka kayecTBa CTOYHBIX M MPUPOIHBIX BOJI
C TIOMOIIBI0 OMOXMMHYECKOTO TIOKa3aTelsl — aKTUBHOCTH KHCIION
(dhocdarassl npecHoBogHBIX MosLTIOcKoB / U, JI. 1[BeTkoB u ap. // Bo-
IHble pecypebl. — 2006, — T. 33, Ne 1. — C. 62-70.

4. llBerkoB, M. JI. Kucnas ¢ocdaraza ruapoOHOHTOB Kak
(hepMeHT-UHIMKATOp OMOXUMHYECKOH ajanTaluid K BO3ICUCTBUIO
tokcnueckux Bemects / U. JI. IigetkoB u ap. / 3. AH. Cep. buo-
norus. — 1997. — Ne 5. C. 539-545.

36



3. XpomaTorpadpuieckue MeTOAbI AHAJIU3A

3.1. Obugue npunyunvt xpomamozpaghuu

Hcemopus pazeumus xpomamozpaguyeckux Memooos,
onpeoeneHus u meopemuyeckue 0CHO8bl

Xpomarorpadguyeckuii MeTO T pa3/ieNieHNs U aHATTN3a BEIECTB ObLT
oTKpHIT B 1903 1. pycckmm Ootanukom M. C. L[BeToM mpu TipoITyCKaHHH
CITO’)KHOM CMECH PAaCTUTEIHHBIX TTMTMEHTOB (MIETPOICHHO-3(HPHOIT BBI-
TSOKKU U3 JINCTHEB PACTCHUH) depe3 TPyOKy (KOJIOHKY) ¢ KapOOHATOM
KaJplus. B KomoHke oOpa3oBaicst psil OKpalleHHBIX 30H, YTO M JIAJi0
HaszBanue Metony. CloBo «xpomarorpadus» COCTOWT W3 ABYX KOp-
HEH TPEedYecKoro MPOMCXOKICHHUS, O3HAUYAIOIINX «IIBETY» W «ITHCATHY.
M. C. Lliget Ha3Banm MeTo/1 Xpomarorpaduei, To eCTh IIBETOITUCHIO, YKa-
3bIBast Ha BO3MOYKHOCTb Pa3ZIeTIeHuUs U OECIIBETHBIX BEIIECTB.

B 1938 r. mosBHIICS BapWaHT TOHKOCIOWHON XpomaTorpagmum.
OnH ObUT TIPEIO’KEH OTCUSCTBEHHBIMU yueHBIMH H. A. M3MaiinoBeiM
u M. C. lIpaii6ep. OqHako mupoKre BO3MOKHOCTH 3TOT0 METOo/1a ObIIH
OTKPBITHI MTo31Hee Omaromaps padoram 0. Kupxuepa u 3. [lTams.

Hawanmom coBpemeHHO# Xpomarorpaguu TPHUHATO CUWTAThH
1941 r., xorga amepukanckue y4uensie JI. Maptun u P. Cunmx, cras-
IITHE BIIOCTICACTBUH Jlaypeatamu HobemeBckoii mpemMun, pazpadboTain
METO/I pacIpeeINTEIbHON XpoMaTorpaduul U Jajl €ro TeopeTnde-
CKoe 000CHOBaHHME. DTH KE aBTOPHI yKa3ajdu Ha BO3MOKHOCTH OCY-
IIECTBIIEHUS Ta30KUAKOCTHOW Xpomarorpaduu. CrencTBueM 3THX
paboT cTaso OrpOMHOE KOJIMYECTBO HCCIETOBAHMNA, HAIPABIEHHBIX
Ha pa3BUTHE METOJa ra3oBOi xpomMartorpaduu. Metoa ra3oBoi Xpo-
MaTorpaduu — nepBblid U3 XpoMaTorpahuIeckux METO0B, MOTyYHB-
MU MHCTpyMeHTanbHoe oOecneuenue. Cepenuna 70-x T. XX B.
O03HAMEHOBaHa POXKJIEHUEM BBICOKOI()(PEKTHBHON KOJOHOYHON XpO-
marorpadun (BOKX). B 5T0 BpeMs HOSBIIHCH MTEPBEIC JKUIKOCTHBIC
xpomarorpadsl. Cpenn pa3HOOOPa3HBIX METOJOB aHAIHM3a Xpoma-
Torpadusi OTIINYAETCSI CaMOW BBICOKOW CTETEHBbI0 WHPOPMATHBHO-
cTH Onaromapsi OJJHOBPEMEHHOH peaiu3anuu (QYHKIUN pa3iaereHus,
WACHTHU(HUKAIMY U OIpeJielieHns. B HacTosIee Bpemsi XpoMaTorpa-
(busi — OJTMH U3 caMBIX PACTIPOCTPAHEHHBIX M YHUBEPCAITBHBIX METOJIOB
B HICCTIEIOBATENBCKOM paboTe, HAIIEAIINH TPUMEHEHHE B OMOJIOTHH,
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9KOJIOTHH, XUMHHU, MEAMLHUHE, Ha Tpou3BoAcTBEe. D(H(HEeKTUBHOCTD
METOZa IOBBIILACTCS [IPU COYETAHUM C JPYTUMH METOJaMU aHajIu3a,
aBTOMAaTH3alMe ¥ KOMITBIOTEpU3aIiell POIECcCOB pa3ieneHus, 00-
Hapy>KE€HHUS U KOJIMYECTBEHHOTO ONpPEIEIICHUS.

Xpomamozpaghueii Ha3bIBalOT (PUINKO-XMMHUYECKHIT MeETO],
OCHOBAHHBINi HA Pa3jJMYMN CKOPOCTH MEPeHOCa PACTBOPEHHBIX
BellleCTB B cucTeMe ABYX (a3, 0iHA U3 KOTOPbIX NOABHKHA.

OTAMYHUTENFHON YepTOl XpoMaTorpadueckoro MeToa SBISIeTCS
paszesieHne CMECH BEILIECTB Ha OCHOBE PAclpeAeiCHHUs MEXIY IBY-
MsI HEeCMEIIMBAIOIIUMUCS (pazamu, OJHA M3 KOTOPHIX HENOABHKHAS,
a Ipyras — NOABHM:KHAs, HENPEPBIBHO MPOTEKAOLIAs Yepe3 HEeMOIBHK-
Hyto (azy. B ponu nojBrkHOM (askl yaie BCero BHICTYNACT a3 WK
KHUJKOCTb, & B KQUECTBE HEMTOBIKHOM (ha3bl — )KUAKOCTh WU TBEPAOE
BEILECTBO. PaznienieHnne MOXXeT NpOUCXOUTh 3a CYET YCTAaHOBJICHHUS:

a) aJICOPOITMOHHOTO PABHOBECHS MKy HETOBHUKHOMN TBEP 0
Y TIOJIBMYKHOM kUKo (hazamu (amcopOnmoHHast xpomarorpadusi);

0) paBHOBECHOTO paclpeeCHIsI MKy HEIOABHUKHOM JKUIKOM
1 TIOIBIKHOH ra30Boi (azamu (Ta30-KUIKOCTHAs XpoMaTorpadusi);

B) PaBHOBECHOI'O PacIpeiesICHUsI MEXly HEIIOABMKHOM JKUAKON
Y TIOJIBMOYKHOM kUKol (hazamu (xpomaTorpadus Ha Oymare);

I') MOHOOOMEHHOI'0 PaBHOBECHUSI MEXly HOHOOOMEHHOM CMOJIOH
(memoxBIkHas ¢aza) U IEKTposuTOM (ToaBMKHAA (aza) (MOHO0O-
MeHHasl Xpomarorpadus);

II) paBHOBECHS MEKITY *KUIKOH (ha30ii Ha BHyTpEHHEH 1 BHEIITHEH
MOBEPXHOCTSIX TOPUCTOH CTPYKTYPHl MJIH «MOJICKYJSIPHOTO CHTay
(PKCKITIO3MOHHAS HITH TIPOHUKAFOIIAs XpoMaTorpadus);

€) PaBHOBECHOT'O CBSI3bIBAHHSI MAKPOMOJIEKYJIBI C MaJIOM MOJIEKY-
JIOH, 10 OTHOLICHHUIO K KOTOPOH OHa MPOSBISIET BHICOKYIO OMOJIOTH-
YECKYI0 CTEeU(UIHOCTD, a CIIEIOBATEIBHO, U CPOACTBO (appuHHAS
XpomaTorpadus).

Bo Bcex ciydasx pasieneHue KOMIIOHEHTOB IPOUCXOANUT BCIIEA-
CTBHE Pa3HOCTH B KOA(PPHUIMEHTAX PacHpeaeICHUs MEXKIY TTOABHK-
HOW W HemoABMXHOM (a3aMu. 3aKoH pacmperesieHusl ONUCHIBACT
JMHAMHYECKOE PAaBHOBECHE, B KOTOPOM MOJIEKYJIbI HEIIPEPBIBHO 00-
MEHMBAIOTCS MEX Iy (azamu. PaBHOBecHOE pacnpeieieHue aHaTu3u-
PYEMOro BelLIecTBa MEXXY HECMELIMBAIOIIMMUCS (ha3aMH XapaKTepu-
3yetcs kodhduimenTom pacnpeneneHus K.
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Koaddunuent pacrpeneneHus ONpenensercs Kak OTHOIICHUES
KOHLEHTpaUMi aHaJIU3UPYEMOI0 BEIECTBA B IMOJBMKHOW M HEMOJ-
BIDKHOU (pa3e. Ero MOXKHO BBIpa3uTh, HAMKMCAB BMECTO KOHIICHTpa-
LUH cpejiHee BpeMs IPeObIBaHUS MOJICKYJI KaXK/I0TO U3 KOMIIOHEHTOB
B HEIOJIBUKHOM U MOJIBIKHOM (hazax.

3.2. Knaccugpukayus xpomamozpaghuueckux memoooe

Mmuoroobpa3ue BapuaHTOB XpOMATOTPAPUIECKOTO METOJA BBI-
3BaJI0 HEOOXOUMOCTh MX cHcTeMaTH3aun. [Ipemnokeno HecKoIbKo
KJaccUUKaii xpomarorpapudecknx cucreM. HanbGomee pacmpo-
CTpaHEHHOH SBIISIETCS CUCTEMAaTH3AIUS UX TI0 YEThIPEM MPU3HAKAM.

1. B3aBucuMocTH OT arperaTHoro cocrostnus ¢a3s. Croma oTHe-
CEHBI JIBa BapuaHTa XxpoMaTorpadun — razoBas (Ta30-aacopOrroHHast
Y Ta30KUJIKOCTHASA) U KUAKOCTHAS (KUIKOCTHO-KUAKOCTHAS U JKUJI-
KOCTHO-2JICOpPOIIMOHHA ).

T'azosas xpomamoepaghus. llonsmwxHoi (ha3oii siBiseTCs ra3 (MIu
map). B razo-agcopOrmonnoii (TodHee, ra30-TBEPAOi) XpoMaTorpa-
(mm HEeMoOABMKHOM (ha30il ABIsIETCS TBEPABIN ancopOeHT, a B ra3o-
KUJIKOCTHON — KHUJIKOCTh, HAHECEHHAs Ha TBEPBI HOCUTEIb.

JKuokocmuas xpomamoepagus. [lonBrkHON (Ha30# CIYKUT K-
KOCTh. B JKHIKOCTHO-acOPOITMOHHON XpoMaTorpapur HETIOABIKHON
(hazoii sBISIETCS TBEPIBINA aICOPOEHT, B KHUIKOCTHO-KUAKOCTHOM XpO-
MaTorpaguu — KHUIKOCTh, yJepKUBaeMasi TBEpAbIM HOCHUTENIEM, B HO-
HOOOMEHHOI — COPOEHT-NOHUT.

2. B 3aBucUMOCTH OT MeXaHHU3Ma, JIesKallero B 0CHOBe PaBHO-
BeCHOI'0 pacnpeeenus. BxirouaeT aacopOInoHHyT0, pactpeaesn-
TeNbHYIO (Xpomarorpadus Ha Oymare), HOHOOOMEHHYIO, IIPOHUKAIO-
ryto 1 adpduHHy0 Xpomarorpadun. [ kaxmoil n3 HUX XapakTep-
HBI CBOM OCOOEHHOCTH.

Aocopoyuonnas xpomamozcpagus. PazneneHre oCHOBaHO Ha pa3in-
YHAX B a7COPOMPYEMOCTH KOMITOHEHTOB CMECH Ha JAHHOM aJICOpOEHTe.

Pacnpeoenumenvuas xpomamoepaghusa. Paznenenne 0CHOBAaHO
Ha pa3JInIMH B PACTBOPUMOCTH BEIIECTB B MOJBIKHOW 1 HETIOJBHIK-
HOH (hazax.

Honoobmennasa xpomamoepaghus. Pa3nenenne 3aBUCUT OT KOH-
CTaHT PaBHOBECHUS MEXKIY HOHOOOMEHHOH CMOJION (HETIOABUKHOU
(hazoif) 1 MEKTPOIUTOM (TIOABIKHON (pa3oif).
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Iponuxarowas xpomamocpagus (SKCKIFO3MOHHAS, TeIIb-XpOMa-
torpadus). Jlenenne BemecTB 00yCIOBIEHO TEM, YTO MOJISKYJIBI pa3Jie-
JSIEMOI CMeCH OTJIMYAlOTCs TI0 pa3Mepy M, CIeI0oBaTelbHO, 00JagaioT
Pa3HOI CIIOCOOHOCTHIO MTPOHUKATH B TIOPHI TeJIs (HETTOBIDKHYTO (ha3y).

Appunnas xpomamoepagpus. OcHOBaHA HA YHUKAILHOM CBOM-
CTBE MaKpOMOJIEKYJI — UX Onosnornueckoi cnennpuanoctu. Llupoxo
UCTONB3YETCs Ul OYUCTKH BBICOKOMOJIEKYJISPHBIX OMOIOTHYECKUX
COEIMHEHU.

3. B 3aBucumocTH oT hopMbl npoBeaeHust npouecca. Paznu-
Yal0T KOJIOHOYHYIO U THIOCKOCTHYIO (TOHKOCIOWHYIO M OYMa)KHYIO)
XpoMaTorpaguH.

Kononounas xpomamozpaghusi 0TIMIACTCS TEM, YTO MPOLECC IPO-
BOJMTCSI B XpOMaTorpaduueckux KOJOHKaX — TpyOKax, KOTOpbIe HAToJI-
HEHBbI a7ICOPOEHTOM MJIM HOCUTENEM, COAEPKAIINM TOJBIKHYIO (a3y.

IInockocmuas (naanapnas) xpomamozpagus OCYIIECTBISETCS
B IUIOCKOM cJloe copOeHTa (HenoABmxHOU (asze). OHa paznuuaeTcs
Ha OyMa)KHYIO ¥ TOHKOCJIOWHYIO Xpomarorpaduto. B mepBoii B kaue-
CTBe COpPOEHTa UCIOJB3YETCs ClennanbHas Oymara, BO BTOPOH Ipo-
LIECCHI Pa3AeNICHHUs IPOUCXOISIT B TOHKUX CII0SIX COPOEHTa, HAHECEH-
HOTO HA MHEPTHYIO TBEPAYIO TOAJOKKY MJIHM B IJICHKaX MOPHCTOTO
MIOJIMMEPHOT0 MaTepuaa.

4. B 3aBHCHMOCTH OT WU NpPOBeJeHUsl Xpomatorpaduue-
CKOro mpouecca pasinyaloT aHaJIUTHYECKYI0, HEaHaJIMTHYECKYIO,
[IpenapaTUBHYO0 U IPOMBILUIEHHYIO XpOoMaTorpadum.

Ananumuueckas xpomamoepacus nperHa3HadeHa Uis onpezese-
HUSI KAYECTBEHHOT'O ¥ KOJIMYECTBEHHOI'O COCTABA UCCIIETyEMbIX CMECCH.

Heananumuuecxas xpomamoepaghus — METOA HCCIEIOBAHUS
(U3UKO-XMMHUUECKUX XapaKTEPUCTHUK BEIIECTB NPH HCIOJIb30BAaHUN
xXpomarorpapudecKkoil anmaparypsl.

Ipenapamugnas xpomamozpaghus TPUMEHSETCS UL BbIAEIE-
HUST HeOOJIBLIMX KOJIMYECTB OYCHb YUCTHIX KOMIIOHEHTOB B Jalbopa-
TOPHBIX YCIIOBHSX.

Ipomviuinennasn xpomamozpaghus NPUMEHSIETCS [UIs BbIICICHUS
YHCTBIX BEIIECTB B 3HAYUTEILHBIX KOJINYECTBAX.

B mocnennee Bpems MOSBUINCH MPUOOPHI, MO3BOJISIOIIUE TIPO-
BOJUTbH Pa3/leJIeHNE COeANHEHUI METOJaMU XpoMaTorpaduu moJ Bbl-
COKHM JIaBJIeHHuEeM. B 3ToM ciiydae HemoaBWKHYIO a3y MoMenaror
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B Y3KYIO CTAJIbHYIO KOJIOHKY, B KOTOPYIO 3aT€M IOJ JaBJICHHUEM Ha-
THETAIOT MOJBMKHYIO KUJAKYIO (a3y. [[pumeneHre BEICOKOTo aBie-
HUS [TO3BOJISIET MCIIOIB30BATh 3HAYUTENBHO O0JIee UIMHHBIE KOJIOHKH
1 OJIHOBPEMEHHO COKpallaTh BpeMs paszesieHus. MeTos yHUBepca-
JIeH, TaK KaK MOKET NMPUMEHSTHhCSA B aJCOPOLHOHHOM, pacrpenenu-
TEJILHON, NOHOOOMEHHOH M MPOHUKAIOUIEH XpoMaTorpadusx.

3.3. Ilpumenenue memo0ooe xpomamozpaghuu

Haubomnpmeir pazperiaromeii crtocOOHOCTBIO OTIIMIACTCS] HHTCH-
CHBHO pa3pabaTbIBacMasi B TIOCIICTHIE TOTBI BEICOKOA (D EKTHBHAS JKUI-
kocTHas XxpoMatorpadust (BDIKX), korna s yekopeHus mporiecca Xpo-
MaTorpadupoBaHue IPOBOIAT MO IaBICHHEM. B 3aBICUMOCTH OT THTIA
MIPUMEHAEMOT0 COpOeHTa B JAHHOM METO/Ie TIPHMEHSIOT /IBa BapHaHTa
XpoMaTorpadupoBaHus: Ha MOJSIPHOM COPOEHTE C UCTIONF30BaHIEM He-
MIOJISIPHOTO 3JTIOEHTA (BapHaHT MpsiMOi (ha3bl) M HA HEMOISAPHOM COp-
OEHTE C WCTMONB30BAHMEM MOJAPHOTO AITI0eHTa (0OpaleHHO-(ha3zoBas
BDXX). bonpmuacTBO ananmn3oB mpu oMot BOYKX npoBoasT BTO-
pPBIM BapHaHTOM. DTOT METOJ XpoMaTorpaduu Mo3BOJSET MPOBOANTH
MHUKPOKOJIMYECTBEHHBIN aHAIN3 BEIIECTB B YIbTPAaMaJIbIX KOJIMYECTBaX
1 32 KOPOTKOE BPEMSI C MCIIOJIF30BAHNEM BBHICOKOUYBCTBHUTENBHBIX JIe-
TEKTOPOB B MHUKPOKOJIOHOUHOM BapuaHTe. Y T0OOCTBO U OBICTpOTa 00pa-
00TKa aHATMTHYECKOW MH(MOPMAITUH, TTOTyYaeMoil Ha Xpomarorpadax,
00ecTIeunBaeTCs] BEIYUCIUTEFHBIM KOMIUIEKCOM, YKOMIUIEKTOBAHHBIM
MTAKETOM TIPOTpaMM IIHUPOKOTo HazHaueHus. BOYKX npuxomut Ha cMme-
Hy TelTb-TIPOHMKAIOMIEH Xpomarorpaguy U APYTUM Xpomarorpaduye-
CKUM MeTOAaM. MeTox IMPOKO MPHUMEHSETCs I aHamn3a OellKOB,
MIPOM3BOAHBIX aMHUHOKHCIIOT U IPYTHX COCMHEHNH.

[Ipoctora, 3¢ hekTnBHOCTD, YHUBEPCATHLHOCTH XpomaTorpadu-
YECKUX METOJI0B 00YCIOBMIIA UX ITMPOKOE MPUMEHEHHE B OMOJIOTHH,
9KOJIOTHUH, XUMUH, (pH3HKe, METUIIMHE U MHOTHX JPYTHX Hampabe-
HUSX, B Ta0OPATOPHBIX U MPOMBIIIIEHHBIX YCIOBHUSX.

Xpomarorpahudeckue METOAbl HaXOMAT C KaXIbIM TOJIOM BCE
Oosplriee MpUMEHeHre B aHAJTN3€ 1 MOHUTOPUHTE TOKCHUKAHTOB B OKPY-
JKarotei cpeae. B nurepaTtype ommcano AOCTaTOYHO OOJBIIOE YUCIIO
METOJIUK TIO OTPEICIICHUIO XJIOp-, a30T- B (PochopopraHUIeCKUX Tie-
CTULHJIOB, MOJIUXIIOPUPOBAHHBIX M MOJIMOPOMHPOBAHHBIX OU(EHUIIOB,
HUTPOAPOMATHUECKUX COCIMHEHWH, MOJIMAapOMAaTHYECKUX YIJIEBOIO-
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ponoB (ITAY) meromom razoBoii xpomarorpaduu. C moMonplo TOH-
KOCJIONHOM Xpomarorpauu OIpPEeAeNsIOT MECTULMIBl M INPOLYKTHI
HX MeTa0oNM3Ma B MOYBaX, IPA3EBHIX HIJJAMMaxX W MOYBEHHBIX BOJAX,
a TakKe B MMThEBOH BOJIE M BOJIaX MUHEPAIIBHBIX HCTOYHUKOB. MeTos
BOXX B mociegune roabl CUYMTAETCS OLHUM M3 HAMOOJEe BaKHBIX
B OTIPEJICNICHUH CJIEIOBBIX KOJIMYECTB NECTUIU/IOB U MOJIMapOMaTHUe-
CKHMX YIJIEBOZOPOAOB, B aHAJM3€ MUILEBBIX MIPOLYKTOB U (hapMaleB-
TUYECKUX IpernapaToB. B oTiimune oT ra3oBoil xpomarorpaduu 3TOT
METOJ, UCTIONIB3YETCS JUT aHATIN3a TEPMUUECKH HECTOMKHX, HEJIETYUNX
WJIM OY€Hb NOJSPHBIX coenuHeHui. [IIupoko ncnonb3yercs Takxke co-
YeTaHue TOHKOCIOHHOM xpomatorpaduu ¢ BOXX. Hanpumep, Takoii
MIpHUEM TIPUMEHSIOT MTPU aHAIN3€ CTOYHBIX BO/I.

B nacrosimeM y4yeOHOM MOCOOHMH OMHUCAaHBI OCHOBHBIE M Han0O-
Jiee IOCTYIHBIE VI UCHOJIb30BAHUS METObI XpOMAaTOrpauuecKoTo
aHaJIn3a, MPUMEHsIeMbIE B CTYJEHUECKUX MTPAKTUKyMax U MPH BbITOJI-
HEHHMHU KYPCOBBIX U AUIUIOMHBIX padoT.

KoumponwHule 6onpocwl

1. B ueM cocTosT TeOpeTHIECKHE OCHOBBI METOJIOB XpoMaTorpadum?

2. KaxkoBbl mpuHIMNBI KiIaccH(UKAIUK XpoMaTorpapuaecKux
METOJI0B?

3. [IpoaHanu3upyiTe OCHOBHBIC BHIBI XpoMaTOTrpaduu U UX
MPUMEHEHUE B OMOJIOTUH U XUMHH.

Jlumepamypa

1. Ka3un, B. H. ®usuko-xuMuyeckue MeETOIbl HMCCISIOBAHUS
B dKOJIOTHU U Ouonoruu: yueb. mocodue / B. H. Kazun, I'. A. YpBan-
nesa. — Spocnasns: SApl'Y, 2002. — 172c.

2. IllanoBanosa, E. H. Xpomartorpaduueckue MeTOAbl aHANN3a.
Meroanueckoe mocodue mis cneruanbaoro kypca / E. H. Ilamoga-
noBa, A. B. ITuporos. — M.: U3n-so MI'Y, 2007. — 204 c.

3. Xpomarorpaduueckre METOAbl aHalu3a O0BEKTOB OKPYIKAFO-
el cpennl: MeTo. ykazanus. — Ekarepun0Oypr, 2008. — 260 c.

4. benenwkui, b. I'. KanmmisipHas xuakocTHast XxpoMaTtorpadus
/ b.T. benenbkuii, D. C. 'ankuna, B. I'. Manbies. — JI.: Hayka, 1983.
—C. 545, 168-1809.
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5. EBrennesa, U. U. [Inanapuas xpomarorpadusi 1 aHaiu3 opra-
Huueckux Bemects / M. 1. EBrenbeBa // CopocoBckuii oOpa3oBaTeib-
HbIH KypHaT. — 1999. — Ne 11. — C. 50-56.

6. KaproBa, A. A. XKuakoctHas xpomartorpadus B MeTUIMHE
/ A. A. Kapuosa // CopocoBckuii oOpa3oBareibHblii xxypHai. — 2000.
—Ne11.-C. 3541.

7. Kupxnep, 0. Tonkocnoiinas xpomarorpadus / FO. Kupxuep.
—M.: Mup, 1981.

8. Xpomatorpadust B TOHKUX ciosix / mox pen. J. Hlrans. — M.:
Mup, 1965. - 508 c.

9. JleObyxoB, B. 1., ®U3uKo-XxUMHUECKNUE METO bl UCCIICIIOBAHUS:
yuebnuk / B. U. Jledyxos, A. U. Oxkapa, JI. I1. [1aBnroueHkoBa; moju
pen. A. . Oxapa. — CIIG.: Jlans, 2012. — 480 c.

3.4. JKuokocmuasn xpomamozpagus

XKunkoctHas xpomarorpadus, B CBOIO odepellb, pa3enseTcs Ha
HKHJIKOCTHO-2JICOPOITMOHHYIO, KHIKOCTHO-)KUAKOCTHYIO U HOHOOO-
MEHHYIO XpoMaTorpaduro.

3.4.1. ’Kuokocmno-aocopoyuonnas xpomamozpagpus

B sxunkocTHO-a1cOpOLMOHHON XpoMaTorpaguu HEHMOABHKHON
(ha3oii CIy’)KUT TBEPABIH aJJCOPOCHT, a TOABMKHOHN — XKHUIKOCTh. OHa
OCHOBaHa Ha Pa3JIMYUM CTETIEHH COPOLMU-IECOpOIMN pa3aesieMbIX
KOMITOHEHTOB Ha HEMOABIKHOH da3e.

AncopOeHT B OOILETPUHITOM CMBICTIE MPEACTABISET COO0H TBEp-
JI0€ BEIIECTBO, CIIOCOOHOE yIEP’KUBATh HA CBOCH MOBEPXHOCTH MOJIEKY-
Jb1. DTa cocoOHOCTH OCOOEHHO SIPKO BHIPaYKEHA B TEX CITydasx, Koraa
MOBEPXHOCTH aJICOPOEHTA COIEPIKUT OOJIBIIIOE KOJTMIECTBO MEITKUX TIOP.

AncopOeHTBI OApa3IeNsIoTCsl Ha HenossipHble (THapodoOHbIe) —
AKTHBUPOBAHHBIN yTOJIb — U NOJSPHBIE (THAPO(UITBHBIE) — CUITUKATeb,
OKCH/JI aTIOMUHUS, HICKYCCTBEHHbIE U MPUPOIHBIC CHIIMKATHL. AICOpO-
LIMOHHOE CPOCTBO MOJISIPHBIX BELIECTB C MOJSIPHBIMU aJCOpOCHTaMH
3HAUUTENBHO BBIIIE HEMOJSIPHBIX. DTO Pa3iniue HCIONB3YeTCs MpH
BeIOOpE ancopOenToB. CopOuus MOXKET OBITh CrielM(pHYECKON, YTO TI0-
3BOJISIET M30MpaTeNIbHO acOpOMPOBAThH OJJHO BEIIECTBO M3 CMECH.
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3.4.1.1. Xpomamoepagus Ha kononke

Kononka mns ampcopOnuoHHON XpoMaTorpaduy MpeCTaBIIsSCT
co00ii cTeKIIsIHHYI0 TpyOKy, 3anoiHeHHy1o agcopoentoM. Ha ancop-
OCHT B KOJIOHKE HAaHOCAT CMECh BEIIECTB. 3aTeM Uepe3 HUX IPOITyCcKa-
IOT PaCTBOPHUTEIb WA CMECh PACTBOPUTEIICH, CITY)KAIIMX TTOABHIKHOM
¢azoii, T. €., KaK MPaBUIIO, TPUMEHSIOT IPOSBUTEIBLHBIA CIIOCO0 Xpo-
Mmarorpaduu. Pa3aeneHre 0OCHOBaHO Ha TOM, YTO BELIECTBA C Ooiee
BBICOKHM 3(PPEKTUBHBIM KOA(D(DUIIMEHTOM pacrpeneseH s MPOABH-
raloTCs Ha KOJIOHKE ¢ OOJIBIIEH CKOPOCTBIO, OTACISISICh TaKKMM 00pa-
30M OT BEIIEeCTB 00siee HU3KUM KOd(PPHUIIHEHTOM.

Ecnm uccnenyemble BemecTBa OKpamIeHbI, TO NPU Pa3IeICHUH
MOYKHO BHJIETh JBIIKCHHUE TI0 KOJIOHKE OKpameHHBIX 30H. OOpa3yro-
myecs B pe3yibTaTe pa3[elieHUs] 30HBI W3BJICKAIOT OJHUM M3 JIBYX
crioco0oB. B mepBom cityuae cTonOuK copOeHTa BBITAIKUBAIOT U3 KO-
JIOHKH, 30HBI PA3JeISIOT IIaTesIeM. 3aTeM dIIIOUPYIOT U3 30H pasje-
JICHHBII MaTepuai. [{pyroii cnocod COCTOUT B TOM, YTO PAaCTBOPHUTEIIb
(9)TI0€HT) TPOIYCKAIOT Yepe3 KOJIOHKY JI0 TeX Iop, IMoKa He co0epyT
BCe (YpaKIMHK 110 MEpPe UX BBIXOJA. DTOT CIOCOO MPUMEHSETCS Yalle.

Eciu paszensemble ¢ MOMOIIBIO XpoMaTorpaduu Ha KOJIOHKE Be-
IIeCTBA HE OKPAIICHBI, TO BECh BBIXOSIIHI 13 KOJIOHKHU pacTBOp (3J1t0-
€HT) COOMpAIOT B BUjie (hpakiyii, a TOTOM aHAIM3UPYIOT UX. [Ipn aTOM
9acTo 0T KOHTPOIUPYIOT, OCBEIIAs, HAIPUMED, YIETPa(hUOIETOBBI-
M Jiydamu. [Ipu BeIX0JIe YHCTOrO pacTBOPUTEIS (IIyOPECEHIS OT-
CYTCTBYET, @ BOSHHKACT BO BpPeMsI OSIBJICHHSI IPUMECEil KOMITOHEHTOB.

Jns monmydeHHs ancOpOIMOHHBIX XPOMATOrpaMM IPHMEHSIOT
pacTBOpuUTENH, OONManaroNnHe ciadoi aacopOupyeMOCTBIO Ha ITpUMe-
HSEMBIX ajicopOenTax. [Ipu BeIOOpE pacTBOPHUTEIS PYKOBOJICTBYIOTCS
MPaBHJIOM, COTJIACHO KOTOPOMY HETIOJISIpHBIE aIcCOPOSHTHI aacopou-
PYIOT U3 MOJSPHBIX PAacTBOPHUTEINEH, OCOOEHHO M3 BOJBI M CIHPTA,
3HAYUTENNBHO XYK€, YeM U3 IMOJIIPHBIX; MOJSIPHBIC JKE aICOPOCHTHI
crnabee a7copOMPYIOT U3 NOJSIPHBIX pacTBOpuTeieil. B GonbimHCTBE
CITy4aeB BEIMBIBAHHE OCYILECTBIISICTCS 3a CUET YBEIUUCHHUS MOJSIPHO-
CTH pacTBOpUTENS (TPaAUCHTHAS DIFOLH).

D¢ GeKTUBHOCTE pa3/ieNieHHs 3aBUCUT OT IPABUIILHOTO 3aI0JTHE-
HUSI KOJIOHKH aJicopOeHTOM. Eciu MI0THOCTh 3aroiHEeHHs KOJOHKH
HEO/IMHAKOBA, OCOOEHHO Y CTEHOK, TO IIPU aHAJIN3e OKPAIICHHBIX Be-
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LIECTB MOKHO OOHApYy>KUTh 3aTE€KaHHe, T. €. IPOHUKHOBEHHE Bellle-
CTBa U3 OJJHOMU 30HBI B JIpyrue. 3aTeKaHUe MOYKET IPUBECTH K CHIIBHO-
My CHIKEHHIO 3()()EeKTUBHOCTH pa3lesIeHHs, OHO OCOOCHHO OTAaCHO
MIpY pa3/ielIeHNN HEOKPALIEHHBIX BEILECTB, TaK KaK B 3TOM CJIy4ae ero
TPYAHO OOHAPYKHUTH B XOJ€ XpPOMaTOrpaguH.

B Hacrosiiee BpeMst KHIKOCTHO-aCOPOLIMOHHAsS XpOMaTorpa-
(us Ha KOJIOHKE MPUMEHSETCS IPU pa3elieHUH U U3yYeHUU COCTaBa
yIJIeBOIOB, (PEHOJIOB, YIIIEBOJOPOAOB, JHUIIUAOB, CTEPOUAOB, IPOH3-
BOJHBIX AMHUHOKHCIIOT, KOMIIOHEHTOB HYKJIEMHOBBIX KHCIIOT, ajKa-
JIOWJIOB, IECTULIUAOB, BUTAMMHOB U IPYTHX BEILECTB.

3.4.1.2. Tonxocnotinas xpomamoepagus (TCX)

TonkocnoitHas xpoMatorpadus 3aHUMAET 0C000€ MECTO Cpeau
JIPYTUX XpoMaTorpapuuecknux METOJOB OJaromapsi mMpocToTe METO-
UKW W JOCTYITHOCTH OOOPYJOBaHMWsA, IUPOKOH 00jacTu mpuMeHe-
HUS, BBICOKOW 3KOHOMHYHOCTH, JOCTATOYHO BBICOKOW CENIEKTHBHO-
CTH U YyBCTBUTEIHHOCTH.

JlaHHBII METO YCTIEITHO IPUMEHSETCS TSI pa3AeIeHUs] OYeHb Ma-
JBIX KoymrdaecTB BerecTs (10 0,1-0,005 MxT). BriepBbie Ha TOHKOM ¢J10€
OBUTH pa3/IesICHbl aTKAJIOWABI JICKAPCTBEHHBIX pacTeHHUU. B oTmmdme
OT KOJIOHOYHOHM Xpomartorpaduu npu TCX cioli copOeHTa HAHOCST
Ha TOPU30HTAIBHYIO CTEKIISTHHYIO, METAJUIMYECKYIO FITH TIaCTMAcCo-
Byto miactHHKH (TCX ¢ He3aKperuIeHHBIM CII0eM) WITH TIPUMEHSIOT 3a-
KpETICHNE CJIOS KpaXxMalioM, CyTb(aToM KalbIHs U JPyTUMH CBA3bIBA-
IONMMHA areHTamu. Kpome Toro, MO>KHO MCITONB30BATh BEHITYCKaeMbIe
npomsiiienHocteio YCCP (dpupma KaBanmuep) roToBble MITaCTHHKH
it TCX ¢ 3aKperuIeHHBIM CII0OeM CHIIMKArelis Ha alfOMUHUEBOH (OITh-
re (cmryooBbIe TUTACTUHKHN) WITH TIOZ0OHBIE UM TITACTHHBI /ISl TOH-
KocioitHoU XxpoMartorpadun «Sorbfil» oTeuecTBEHHOTO IPOW3BOICTRA.

JInst mpuUTOTOBNIEHNS HE3aKPETUIEHHOTO CIIOST MOYKHO TIPUMEHSTH
pa3iIrYHbIe COPOEHTHI, HO YaIlle BCETO MCITONIB3YIOT OKCH/T aTFOMUHUS
Y cuimKaresib. Ha TIacTHHKY HAChIMaloT clioi copOeHTa M pacKaThl-
BaIOT €r0 BAJIMKOM, CHUMAasi UM M30BITOYHOE KOJIMYECTBO BEIECTBA.
BanmukoM MOXeT CITy’KWTh CTEKIISTHHAs Majodka auamerpoM 10 M
Y JUTMHON HECKOJIbKO OOJIbIlle, YeM IIWPHHA MIacTUHKH. Ha KOHIIBI
MAJTOYKH HAJEBAIOT KOJIbIA U3 PE3HHOBOM TPYOKH, TONIMHA KOTOPBIX
OTIpe/IeTIsIeT TONINHY CII0s COPOEHTa, T. €. TPYOKY OOMPArOT TaKOMH,
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4YTOOBI IPU HaKaThIBaHUM oOpaszoBaics cioi B 1 mM. Komnbua Hane-
BalOT Ha MAJIOYKY HAa TAKOM PACCTOSHHHM, YTOOBI IO 00EMM CTOPOHAM
IUTACTHHKH OCTaBaJlUCh CBOOOJHBIE OT copOeHTa moiockl. s npu-
TOTOBJICHUS 3aKPEIUICHHBIX CJIOEB B KAUEeCTBE COPOCHTOB Yallle BCETO
HCIOJIB3YIOT CUJIMKArelb, OKCHJI aTFOMUHHUS, LEJIII0I03Y, OIHaMU]I,
KHu3enbpryp. B aTom ciyuae Ha cTekIsHHYIO IIacTUHKY (9x12 cM nnn
13x18 cM) HaHOCAT cMeCh COpPOEHTa CO CBSI3YIOLIMMH BEIICCTBAMU
1 BOJIOH B BHJIE Kamnipl. CMech pacnpeaesnsstoT paBHOMEPHO 110 Bcel
noBepxHocTu IactTuHku cinoeM 100-300 mxMm. HaneceHHslit cioit
OCTAaBJISIIOT 1A CTPOTr0 FOPU3OHTANBHON MOBepXHOCTH (2025 u). s
MOJy4eHus1 Oojiee aKTHMBHOTO CJOSI IUIACTUHKY BBIACP)KUBAIOT IMPH
110-120°C B Teuenue 30 MuH. [Tpu rcronb30BaHNU TOTOBBIX TIACTH-
HOK TOJIOCKY MaTepHajia Hy’KHOTO pa3Mepa O0Tpe3aroT HOKHULIAMHU.
[Ipouenypa anamuza cmecu BemecTB MmeronoM TCX Takosa.
Ha paccrosnun 1,5-2 ¢cM OT KOpPOTKOro Kpasi IUIACTUHKU MPOBOAST
MIOTIEPEYHYIO JINHUIO, SBJISIOIIYIOCS JIMHUEH cTapTa, U Ha Hee KaIni-
JIIpaMH, MUKPOTMUIIETKaMHU UM MUKPOIINPUIIAMH B BUJE TOYKU MU
[IOJIOCKH HAaHOCST aHAJM3UPYEMYIO CMECh M CTaHJApTHbIE BEIECTBA
(«cBugerenn»). B onny Touky MokHO HaHOocUTh 50 MKT 1 Mr Belie-
crBa. [locne HaneceHns 00pa3LoB Ha COPOEHT IUIACTHHKY MEPEHOCST
B FepPMETUYHYIO KaMepy AJIsl XpoMaTorpa)uuecKoro aHauu3a 1 orpy-
KaroT B PAaCTBOPUTEIb, KOTOPBIH BBIMOJIHSAET POJIb HOABHKHON (asbl.
PactBopuTens (Mm cMech pacTBOpUTENEN) 3aJIMBAIOT 3apaHee B XPo-
MaTorpaguyecKylo Kamepy, 4ToObl B HEH YCTaHOBHJIACH pAaBHOBECHAS
yOpPYyrocTh MapoB. B mpoTUBHOM cilydyae pacTBOPHUTENb, TOJHUMASACH
BBEpPX M0 IIACTHHKE, OyeT HHTEHCUBHO MCIAPATHCS, YTO OTPAZUTCS
Ha KadecTBe pazzeneHus. [Ipyu norpyxeHuu MiIacTUHKU B paCTBOPH-
TEJIb HY’KHO CIEIHUThH 332 TE€M, YTOOBI CTapTOBas JIMHUS Oblia BBILIE
ypoBHs pactBopuTens. [loa aelicTBreM KanWUISPHBIX CUJI pACTBOPH-
TEJIb IBUYKETCS BIOJb CJIOSI COPOEHTA U ¢ pa3HON CKOPOCTBIO TIEPEHO-
CUT KOMITIOHEHTBI CMECH, YTO MPUBOAUT K UX pasneneHuto. [IpuHuun
pas3ziesieHus Takol ke, Kak B APYTHX BUIAaX XpoMaTorpaduu, — HEo-
JUHAKOBOE CPOJCTBO Pa3/iesieMbIX BELIECTB K MOABM)KHOM JKUIKON
¢aze u cranuoHapHoMy copOeHty. Ilocie mocTHKeHHus pacTBOpUTE-
JeM JUHUM (pPOHTA TUIACTHHKY BBICYIIMBAIOT W MPOBOAAT HIICHTHU-
(uKaIMIO KOMIIOHEHTOB cMecH. MHOTHe BellecTBa He 0OHapyKUBa-
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I0TCSl B BUAUMOW 00J1aCTH, U IS X ONpPEAETICHUS! HeBUIUMBIE 30HBI
(maTHA) MPOSBISAIOT ONpbICKUBaHueM macTuHbl TCX crnenuanbHbI-
MU peareHTamH. HeokpallieHHbIE BelllecTBa MHOTJA BBISIBIIAIOT TaK-
K€ C TIOMOILBIO BBIJIEPKUBAHUS IJIACTUHKH B T€UEHHE HECKOJIBKUX
MHUHYT B Iapax Hoja, win ee oOnydaroT Y D-1ydaMu UM TPOBOJST
TEPMUYECKYIO NECTPYKLUIO Pa3JeNsieMbIX BELIECTB.

BaxxHO! XapakTEepUCTUKOW CTEIEHU Pa3felIeHUs OIlpeselise-
MBIX COCTUHEHUH sBisieTcs: BenuuuHa Rf — oTHOIIEHHe paccTosHus
OT IICHTPa MATHA Ha [UIACTHHKE /10 JUHUU CTapTa (X) K PACCTOSHHIO
(y), npoiifeHHOMY pacTBOPUTEIEM OT JIMHUU CTapTa JI0 JTUHUH (HPOH-
Ta. Bennuuna Rf sBisieTcst XapakTepuCTHKOM MPHPOIBI ONpenense-
MOI'O COCIMHEHHS.

[Tockonbky BenmmumHa Rf 3aBHCHT OT CBOWCTB copOeHTa u pac-
TBOPHTEJISL, HCIIOJB3YEMBIX IJIsl pa3AesIeHus, HEOOXOIMMO CpaBHEHHE
BennunH Rf nccnepyemoro BemecTBa co CTaHAAPTHBIM BEIIECTBOM-
»CBUJIETENIEM», HAHOCHUMBIM Ha Ty JK€ IJIACTHHKY. «CBHaeTenem»
CIly’)KUT TIpeArojiaraeMoe 4ucToe BemecTBo. Mnentndukanuio Be-
11ecTB (KaueCTBEHHBIN aHAIN3) MOXKHO MPOBOAMTS 10 PaBEHCTBY 3Ha-
yeHni Rf ananusupyemoro BemiecTBa U cTaHAapTa («CBUAETEISD) KaK
9TO MOKa3aHo Ha puc. 3.1.

e e e - - -] Oponr

————————————————————— ————TC’rapT

Puc. 3.1. Cxema ananusza metogom TCX:
l-aHanm3upyemast CMech,
2-4 - cTaHOApPTHBIC BEIIECTBA («CBUICTEIN)
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KonnuecTBeHHbII aHanNu3 OCYIIECTBISAIOT WM HEMOCPEICTBEH-
HO Ha XpoMaTorpamme, WM aHAJIA3UPYEMOE BEIECTBO BBIMBIBAOT
13 ciost copOeHTa 1 MOTYYEeHHBIN PacTBOP aHAINU3UPYIOT € TIOMOIIBIO
CIEKTPaJbHBIX U PAAUOMETPUUECKUX METONOB. 11 KOJIMUECTBEHHBIX
onpeaenennii B TCX mUPOKO MCMONB3YIOTCA AEHCUTOMETPBI, KOTO-
pbI€ U3MEPSAIOT UHTEHCUBHOCTb IOTJIOILEHUS JIEKTPOMAarHUTHOIO U3-
JYyYEHUS IPH CKaHUPOBAHUH XPOMATOrpaprueCcKOr MIaCTHHKH.

B nocnennue ronst Metoa TCX momydust HOBBIM UMITYJIBC IS pa3-
BUTHUSI U HAaOJIOJACTCSI BO3PACTAHUE €ro POJIM B XPOMAaTOrpadUyecKux
MEeTO/aX. DTO CBSA3aHO C MEHbILel CTOMMOCTBIO 000pyaoBaHus st TCX,
Pa3paboTKOI IBYMEPHOTO M paJuajbHOTO BapUAHTOB pa3/eieHUsl, BHE-
JPEHHUEM IUTACTUH 151 BEICOKOA(P(EKTUBHOI XpomaTorpaduu, NOsIBICHHU-
€M CHCTEM aBTOMaTH3UPOBaHHOT'O MHOTOKPATHOTO XpOMaTOrpaduyecKo-
ro nposieienust (AMXII). B nBymepHoii xpomaTorpadun mpody HaHOCST
B BUJIE OT/EIIBHOIO IISITHA B HYYKHUI yroJl INTACTUHKY U IIPOBOJAT pasJie-
JIEHHE B OIHOM HaIpaBJIeHHHU. 3aTeM IUIaCTUHKY BBIHUMAIOT U3 KaMephl,
BBICYILLIMBAIOT U IIPOBOJAT PA3IEICHUE B IPYTOM CUCTEME PACTBOPUTEIIEH
B HaIpaBJICHUH, NIEPIIEHAUKYJIAPHOM IIepBOMY. B paauaibHOR XpoMaro-
rpaduy pacTBOPHUTEINH C PETYIMPYEMOii CKOPOCTBIO MOAAIOT B LICHTP I1a-
CTUHKH, 3aCTaBIIsIA 30HBI [IEPEMEIAThCs OT UEHTpa K nepuupu. 1o
NIO3BOJISIET CYLIECTBEHHO YCKOPUTD IPOLIECC PA3LEICHUSL.

Oco0eHHO mepcrnekTuBHON siisiercs Meronuka AMXII. Ona
ynoOHa AJis onpeiesieHHsI TIECTUIHMOB M MPOJYKTOB UX MeTaboIn3mMa
B [10YBAaX, IPSA3EBbIX LIIaMaxX, a TAKXKE B MUTHEBOM BO/IE U BOAAX MUHE-
paIbHBIX MCTOYHHKOB. XpoMmarorpaduieckoe pazaeseHne MPOBOIST
B AMXII-cucreme, pabota KOTOpO yIpaBiseTcsi K KOHTPOIUPYETCS
IIpY IIOMOLIU KoMmIbroTepa. I[IpoBOIAT MHOTOKpaTHOE XpOMarorpa-
¢uueckoe mposiBieHne (MpOroH pacteopureis). [lpu Takux MHOTO-
CTYNEHYATHIX MPOSBICHUX (0 25 M1aroB) BO3MOYKHO pa3zieieHue 10
40 BemiecTB Ha pa3AeIUTEIBLHON MON0CE JIIMHON § CM.

Bosbiioe 3HaueHne uMeeT pa3BUTHE BHICOKO3((EKTUBHON TOH-
kocinoiinoi xpomartorpadun (BOTCX). 3a cuer coznanust npuHyIu-
TEJILHOTO ABHKEHHUS MOJBMKHON (ha3bl ¢ PETYIUPYEMOH CKOPOCTBIO,
YMEHBIIECHHsI pa3Mepa yacTul] copOeHTa (10 5—7 MKM) M HaCHIILEHHS
IIPOCTPAHCTBA HAJ| IIJIACTUHOW [1apaMU PaCTBOPUTENS yAAETCs CyLe-
CTBEHHO YCKOPUTb IIPOLECC U MOBBICUTH YETKOCTh Pa3/ICICHMUS.
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Kak ormeuanock, B HacTosIIee BpeMs IIHUPOKO HCIOIb3YETCsI CO-
yeranue TCX ¢ BBICOKOA((EKTUBHOW KHUIKOCTHON XpoMaTorpadueii.
[Tpu 3TOM MEepBOHAYAIILHO aHATM3UPYEMBIi 00pa3ell pa3/eistoT Ha KO-
nonkax BOXX. [locne 3toro otnenbHbie (hPpakiMu HAHOCST HA TUIa-
ctuakd TCX u TpoBOIAT pa3iefieHUe C UCIOIb30BAHUEM METOIUKU
AMXII. Takum 00pazom, B aHAITU3UPYEMOI cMecH paszensiercs 10 30
OTICIBbHBIX (pakuuii. B kaxmoi u3 aTux (paxiuii, B CBOK 04epe/b,
Ha riactunke TCX ompenensierca no 10 coenunenuii. B otaenbHbIX
cly4asx B oOpaslax CTOYHBIX BOJ oOHapykuBaiu a0 300 BemiecTs.
Takoii mprem npoeMoHCTpHpOBal 3PPEKTHBHOCTH COBMECTHOTO HC-
MIOJIb30BaHUS IByX METOAOB MPHU OMPEICICHUHU BELIECTB B AUANA30HE
KOHIEHTPAIU OT HAHOTPAMMOB JI0 IUKOIPAMMOB.

Hcnonb3oBanue MIacTHHOK ¢ 6oJiee TOJICTHIM CIIOEM aJcopOeHTa
(mo 5 Mm) mo3BoIsieT XpomarorpadupoBaTh ropasio Oosblee KOIu-
yectBo Matepuana (npenaparuBHas TCX). [Ipu 3ToM ynaercst npo-
BOJUTH HE TOJBKO aHAIU3, HO U MOIy4YaTh JOCTATOUHbIC JJIsI MUKPO-
METOA0B KOJIMYECTBA YUCTHIX BEIIECTB. B aTOM ciydae nmpoOy HaHO-
CSIT HE B BUJIC [IATEH, a MOJIOCOH BAOIbH OJHOM U3 CTOPOH TUIACTUHKH.
[Tocne xpomaTorpadupoBaHusi COSAMHECHUS PACIIONAraloTCs Ha Ija-
CTUHKE B BHUJI€ OTAEIBHBIX MOJIOC.

Ha mpakTuke B TOHKOM clioe COpOeHTa aJcOpOIMOHHAS XpOMATO-
rpadusi 4acTo COMPOBOXKIACTCS paclpeleuTeIbHONH. ITO IPOUCXO-
JUT B TE€X CIIy4Yasx, KOIJia pa3jelicHUe MPOBOIST Ha ¢1a00 aKTHBHBIX
copOeHTax B cUcTeMax, coJiepKalux Boay (Hanpumep, Ha A1203).

Huwxe mnpuBegeHbl HEKOTOpHIE MPUMEPHI HCIOIB30BAHUSA
metona TCX.

Ipakmuueckas paboma 5
Onpeoenenue cocmaga cmecu AMUHOKUCTIOM
MemooomM MmOHKOCI0UHOU Xpomamozpaghuu

Ha 3aKpenjieHHoM clloe

Obvekmbi uccnedo6anuss. CIAPTOBBIE PACTBOPHI AMUHOKHUCIIOT —
JICHIIMHA Y TJIMIIMHA.

Obopyodosanue u peaxmuswl. CTSKISTHHBIC TNTACTUHKA Pa3MEPOM
9x12 cm; mnactuHkm «Sorbfily; hapdopoas cTyrka ¢ mecTHKOM; Tep-
moctat Ha 110°C; mynpBepu3aTop AJsl ONPBICKUBAHNS HUHTUAPUHOM
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XpoMaTorpapuuecKux MIACTHHOK; IMAMHAPHI Ha 10, 50 Mit; SKCHKa-
TOPBI; WIEKTPOIUINTKA; acOecToBas CETKAa; KAIMUIAPHbIE MHIICTKHY;
kapanjam; e u runud: C(redinuHa u raunuaa) = 0,1 MoJb/n
B 20 %-HOM 3THII0BOM cniupTe; 1 %-HBIN pacTBOp HUHTUAPUHA B alie-
TOHE; OyTaHOJ; YKCYCHAsI KHCIIOTa; CHIINKArelb; THIIC.

Bovinonanenue padomut

IIpueomosnenue 3axpeniennozo cios cunukaeens. B dapdopo-
BOH cTymke pactuparoT 2 r cuiukarens, 100 Mr rumnca (MOXHO HC-
TOJTb30BaTh CHIIMKAreNb, coaepxamtuii 13 % rumca). Jlobasinstor 3a-
TeM 5 MJI BOABI U OBICTPO cMemuBaroT. OOPa30BaBIIYIOCS CYCIICH-
3MI0 HAJIMBAIOT HA IUIACTUHKY pazMepoM 9x12 cM, KOTopylo aepKat
TIPH 3TOM B TOPU30HTAITEHOM ITOJIOKEHUHU OOJIBIIINM U yKa3aTebHBIM
najgplaMu JIeBOW pyku. HaHeceHHBIN CIOH pa3spaBHUBAIOT CHaya-
J1a TIECTHKOM, 3aT€M OCTOPOKHBIM IIOKAUMBAaHMEM IUIACTHHKU B IIO-
MIEPEeYHOM U TPOJOJIBHOM HAIIPaBJIEHUSAX, TMOCIE Yero IUIACTHUHKY
OCTaBJISIIOT HAa CTPOI'O TOPU3OHTAILHON TIOBEPXHOCTH JI0 MOJTHOTO 3a-
KperuieHus: HaHeceHHoro ciod (20-25 u). [lng npuroroBienus 6osee
AKTUBHOTO CJI0S Cpazy ke MOCJIe €0 MOJIy4YeHUs INIAaCTUHKY Harpena-
10T B TepmocTaTte rpu 80°C B Teuenne yaca wim ipu 110°C B TeueHme
30 muH. [lo ynotpe0iieHHs TUIACTHHKU XPaHSAT B SKCUKATOPaX.

Xpomamozpagus amunoxuciom. B 3kcUKaTopsl, CirysKalue Xpo-
MaTorpaguyeckuMu KaMepamu, 3a 1 4ac 10 pa3jieiceHus] HATUBAIOT
o 40 M1 cMecu OyTaHoJIa, YKCYCHOM KHCIIOTBI, BOJbI B COOTHOIICHUH
4:1:1.

Jis mpoBeneHus aHanu3a OepyT IJIACTHHKH C 3aKPETJICHHBIM
CJIOEM CHJIMKAareis, CHIIy(QOJIOBYIO IUIACTUHKY WM IUIACTHHY UIs
TOHKOCJIOWHOM XpoMmartorpaduu «Sorbfil». CMech aMHUHOKHCIOT
1 CTaHAAPTHBIE PACTBOPHI JICHIIMHA U ITUIUHA HAHOCST HA CTAPTOBYIO
JIUHHIO XPOMATOTpapUIECKHUX IIACTHHOK, OCTOPOKHO POBEICHHYO
MATKHAM MPOCTBIM KapaHJaIloM Ha PacCTOSIHUM 1,5 cM OT KOPOTKOTO
Kpas IUVIaCTUHOK. TOUYKM HAaHECCHMs TAaKXKe OTMEYaroT KapaHIalloM
TaK, 4YToObI MEXAy HUMH ObLIO paccTosHue He MeHee | cm. PactBo-
PBl AMUHOKHUCIIOT HAHOCST CHENHAIbHBIMU KalWJUIIPHBIMU MTUIIETKA-
MH C XOpOIIO OTHUIM(OBAHHBIMA KOHLIAMH, CTapascCh HE NOBPEIUTH
CJI0sl COPOCHTA U HE AOIYCKasl PacIUIbIBAHUS HAHECEHHOTO PacTBOpPa
1o nisiTHa AuramerpoM Oostee 0,2 cm. B Touku 1 11 2 HaHOCAT pacTBOPHI
OTIIETBHBIX AMUHOKHUCIIOT, @ B TOUKY 3 — X cMech (puc. 3.2).
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Puc. 3.2. Cxema pa3zaeneHus BemecTs
Ha IUTACTHHKE C TOHKUM CJI0eM copOeHTa

Xpomatorpa)uuecKyro IJIAaCTUHKY C HAHECEHHBIMH PacTBOpaMu
AMHHOKHCIIOT TIOMEINAIOT B 9KCHKATOP C PACTBOPUTENISIMHU U 3aKphIBa-
IOT €ro KpbIIKOH (Hy>KHO CIEAUTH 3a TEM, YTOObI PACTBOPHUTENb ObLI
HIKe THHUU cTapTta). [Iporiece xpomarorpadupoBanus JTUTCS OKOJIO
yaca. [1o ucreueHun ykazaHHOTO CpOKa IJIACTUHKY BBICYIIUBAIOT B CY-
LIMIBHOM IIKady WM HA 3JIEKTPOIUIMTKE, MOKPHITOH acOecToM. BbI-
CYIICHHYIO TIACTUHKY OMNPBICKUBAIOT C IMOMOIIBIO ITyJIbBEpU3aTOpa
1 %-HBIM pacTBOPOM HUHTHAPHHA B alleTOHE. 3aTeéM IUIACTHHKY Ha-
rpeBaroT B TeueHrne 8—10 MHUH Ha AJIEKTPOIINTKE MU BBIICPKUBAIOT
ee B Tepmocrtare npu temneparype 110-130°C no nosBneHus nsteH
aMHUHOKHUCIIOT. Ha OCHOBaHMM HOJyYeHHBIX JAHHBIX BBIYUCIIIOT VIS
AMHUHOKHUCIIOT 3HaueHus1 Rf-HHIIEKCOB M CpaBHUBAIOT X MEKAY COOOI;
COIOCTABJIIIOT IOJIOKEHUE IIITEH aMUHOKHCIOT Ha 3aKPEIUICHHOM
CJIO€ CHJIMKAress ¢ TUIICOM M Ha TOTOBBIX IlacTuHKax. HeoOxommmo
C/IeNaTh PUCYHKH XpOMAaTOrpaMM U BBIBOJBI 110 pe3yJIbTaTaM OIIbITA.

Ipaxmuueckas paboma 6.
Onpeoenenue y2nee00oe
Memo0oM MOHKOCI0UHOU Xpomamozpaguu
Obvexmur uccnedosanusi. KynpTypalibHasi cpelia, BOJia WIH BO-
JTHBIN 3KCTPAKT U3 KIETOYHON MaCCHI.
Obopyoosanue u peakmuswl. CTSKISTHHBIC TNTACTUHKA Pa3MEPOM
13x18 cMm; cTekisiHHAsE Kamepa [Tl XpoMaTorpagpupoBaHusL; CyIIHIIb-
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HBII mKad; skcukaTop; cuaukarens Mmapku KCK; menunmuckuii rumc;
6opnas kucnora: C(6oproit kucnotsl) = 0,1 momas/m; 20 Y%-Hblit pac-
TBOp cepHoil KucnoTsl; 0,2 %-Hblll pacTBOp HaTOpPE30pLMHA B ITa-
HOJIE; METUJIATUIIKETOH; aTaHOJI; YKCYyCHasl KUCJIOTA; ITyJIbBEpU3aTop.

Buinonnenue padomul

[TnacTuHKM A7 OTYYeHHUsI TOHKOCTIOWHBIX XPOMATOTPaMM TI0-
JTy4aroT ObICTPBIM HAaHECEHHEM Ha MOBEPXHOCTH CTEKJIa CMECH TOJ-
muHoM 0,1-0,2 MM, coctosmeit u3 6,11 r cunukarens, 0,32 r meau-
nuHCKOro rurica u 18 M 6opHoii kucinotel: C (OOpHOH KHCIOTHI) =
0,1 Monb/11. TOT HAOOP PEAKTHUBOB UCIOJIB3YETCS sl IPUTOTOBJIE-
HUA 0JJHOM MtacTUHKM pazMepaM 13 x 18 cm. IInacTuHku ¢ HaHECEH-
HOI Maccoll BBICYIIMBAIOT Ha BO3JyXe, a 3aTeM HarpeBaroT 30 MUH
B CyIIMJIbHOM MIKady anst akTuBupoBanus (Temmeparypa 110°C).
Jo ynorpeOieHHs TJIACTHHKH XpaHSIT B 9KCHKATOPax, YTOOBI OHH
He copOMpoBaIH BIary.

KynbrypansHyto cpeqy WM BOJHBIA 3KCTPAKT M3 KJIETOYHOM
Macchl HAaHOCAT Ha XpOMaTOrpaMMy B BH/IE TOHKOH MOJIOCKH Ha cTap-
TOBOH JIMHUM C MOCTENyIOUMM BhIcylmnBaHueM. O0beM Hccienye-
MOM BBITSDKKHM 3aBHCHUT OT KOHIIEHTPALMM YIJIEBOAOB M HaXOJUTCA
B mpenenax 1-5 mu.

XpomarorpadupoBaHue MPOBOISIT B CHUCTEME pacTBOpHUTENEH
METWISTHUIIKETOH—ATAHOJI-YKCYCHasl KHCJIOTa B COOTHoIIeHuu 3:1:1
METOAOM Bocxonsuield xpomarorpaduu. Ilocne mogsema pacTBopu-
Tenel A0 Kpast XpoMaTorpaMM IJIACTUHKH BBICYIIMBAIOT.

OOHapy>KeHHE YTIeBOI0B IPOBOAAT ONPBICKUBAHNEM TNIACTUHKI
13 myJabBepusaropa cMechio 20 %-Hoi cepHolt kucnotsl U 0,2 %-Horo
pacTBopa HadTOpe3opLKHa B 3TaHONIE B cooTHoueHuu 1:1. O6pado-
TaHHbIE TPOSIBUTENIEM XPOMAaTOIPAMMbI BBICYIIMBAIOT B CYLIMIBHOM
mkady npu temneparypa 105°C no mosiBnenus msteH. llpu stom
MaJIbTO3a OKpallnBaeTcss B KpacHo-KopuuHeBbldl mBeT (Rf — 0,29),
rioko3a — B guonerossiid (Rf— 0,42).

Heo0xoauMo cpaBHUTH COCTaB YIIIEBOIOB y PAa3IMUHBIX 00BEK-
TOB MCCJIEI0BaHUs, 000CHOBATh MPUYMHBI UX Pa3HOTO COCTaBa, Clie-
JIaTh BBIBOJBI.
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KOHmpOﬂbele 680Nnpocsl

1. Ha yem ocHOBaHO pa3feiieHHe BEIECTB METOAOM aJCOPOIH-
OHHOI xpomaTtorpagpuu?

2. KakoBbl METO/bI MPUTOTOBICHUS 3aKPEINICHHOTO U HE3aKpe-
IUIEHHOTO CJIOEB COPOEHTOB U151 TOHKOCIOMHOM XpoMaTorpadun?

3. KakoBbl OCHOBHBIE 3Tallbl aHAJIN3a CMECH BELIECTB METOAOM
TOHKOCJIOWHON Xpomartorpaduu Ha 3aKpEIuIEHHOM cjoe?

4. Yto takoe Rf-nHzaekc, OT 4ero oH 3aBUCUT M KaK PacCUUTATh
BennunHy Rf Ha xpomaTorpammax?

5. KakoBbl MeTOABI KOJIWYECTBEHHOT'O OINPEICIICHHUS BEIIECTB
C TIOMOIIBI0 TOHKOCJIOIHOH XpoMaTorpadun?

6. KakoBa poib TOHKOCIIOIHOH XpoMaTorpapuu 1 KaKOBBI CPepbI
ee NPUMEHEHUsI B OMOJIOIrMYECKHUX U HKOJIOTHYECKHUX UCCIICA0BAHUAXK?

Jlumepamypa

1. HlapmrynoBa, M. TonkocnoiiHast xpomatorpadust B papmManiu
u kimHYeckor Omoxumuu / M. Hlapmrynosa, B. IlBapu, . Muxa-
ner; oA pen. B. I'. bepeskuna — M.: Mup, 1980. —T. 1. - 295 c.

2. Axpem, A. A. TonkocioiiHas xpomarorpadus / A. A. Axpewm,
JI. W. Ky3nenoBa. — M.: Hayka, 1965. — 110 c.

3. Jletite, B. Omnpenenenne opraHMYecKuX 3arpsA3HEHUN MUThe-
BBIX, TIPUPOJTHBIX M CTOYHBIX BoJ / B. Jleite. — M.: Xumus, 1975. —
C. 95-98, 124, 150-152, 163.

4. Xpomatorpadust B TOHKUX ciosix / nox pexa. D. rans. — M.
Mup, 1965. — 506 c.

5. Wennapn, O. KonmyectBeHnass xpomarorpadust Ha Oymare
u B ToHKOM ciioe / . lemnapa. — M.: Mup, 1971. -138 c.

6. Kupxnep, 0. Tonkocnoitnas xpomatorpadus / FO. Kupxuep.
—M.: Mup, 1981.

7. Esrenbesa, U. W. [1nanapnast xpomaTorpadus 1 aHaJIu3 opra-
Hudeckux emecTs / M. Y. ErrenseBa // CopocoBCKHii 00pa3oBaTeib-
HbIH KypHAL — 1999. — Ne 11. — C. 50-55.

8. JleOyxoB, B. WM. ®Du3nKO-XUMHUYECKHE METOMBI HCCIICJ0BA-
Hust: yueOnuk / B. U. JledyxoB, A. U. Oxkapa, JI. I1. [1aBniouenkoBa;
nof pea. A. U. Oxkapa. — CII6.: Jlans, 2012. — 480 c.
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3.4.2. ZKuoxocmno-scuokocmnas
(pacnpedenumenvnasn) Xxpomamozpagpus

Teopemuueckue ocHogbl Memooa

B >XMIKOCTHO-)XMIKOCTHOW XpoMarorpaduu pasiciieHHUE Be-
LIECTB OCYIIECTBJISIETCS 3@ CUET HX Pa3jIM4HONl pacTBOPUMOCTH
B ITOJIBIDKHOM (ha3e — 3III0EHTE M HENOABMXKHOHN (aze, husnuecku
COpOMPOBAaHHOW MM XMMHYECKU NPUBUTON K IOBEPXHOCTH TBEp-
noro ajcopoenra. CienoBaTesIbHO, OHA OCHOBAaHA Ha paclpenese-
HUU BELIECTB MEXKIY OBYMS KMIKMMHU (Da3amMH, OAHA U3 KOTOPBIX
HenoxBwkHa. [lo popme mpoBeneHus: mpouecca BBIACISAIOTCS ABa
BHJIA paclpeAeNuTeNbHON Xpomarorpadgun — Ha Oymare ¥ Ha KO-
nonke. MHorma K pacmpenesnuTenbHOH XpoMaTorpapuu OTHOCST
1 METOJ] TOHKOCJIOWHOM XxpomaTtorpaduu. OnHako npeodiagaHue
aacopOLuu NpU Pa3AeICHUH BEIIECTB AENIacT MPEANOYTHTEIbHBIM
OTHECEHHE €€ K aJJICOPOLMOHHON XpomaTorpaduu, Kak 3To U clieja-
HO B HACTOSIIIEM I1OCOOUH.

PacnipenenurensHas xpomartorpadus craja HCIOJIb30BATHCS
¢ 1941 r., xorna A. Maptun u P. Cunix BnepBble OKa3aau BO3MOX-
HOCTB MCIIOJIb30BAHUS JIJIsI pa3/ieICHUs] CMECH BEILIECTB PA3JIMUUI B UX
ko3 duimeHTax pacnpenesieHuss MeXAy ABYMsI HECMEIINBAIOIINMU-
Cs1 KUJIKOCTSIMU U pa3padboranu coBmecTHO ¢ P. Koncnenom u A. I'op-
JOHOM MeToz OymaskHOH Xxpomarorpaduu. 3a pa3paboTKy pacnpene-
nuTensHoi XpoMartorpadun A. Maptur u P. Curmpk B 1952 r. 6b1a
ynoctoeHsl HoOeneBckoi mpeMun.

3.4.2.1. Xpomamoepagus na 6ymaee

B xpomatorpaduu Ha Oymare MCIONB3YIOT CBOMCTBO XpOMATO-
rpaduueckoi Oymaru morjomath BoJy U3 aTMOC(epbl U 3a1epKUBATh
ee MeX/y LeJUTI0JI03HBIMHI BOJIOKHaMU. Boy MOXHO paccMaTpuBath
MOATOMY KaK OJIMH W3 pacTBOPUTENCH, OHa TPE/ICTaBIsET COOOH He-
NOBUKHYIO (a3y. [Ipu nBrmkeHUH 0 OyMare moJi [eicTBUEM KarlHJl-
JISIPHBIX CHJI HEBOJHOTO PACTBOPHUTES (TTOIBMKHAS (pa3a) MOJIEKYITBI
BEIIECTBA PACHPEACISIFOTCS MEXIy ABYMs (ha3zaMH B COOTBETCTBUH
¢ UX KOA(PQUIIMEHTOM pacrpe/esieHus. Yem Bbillie PacTBOPUMOCTD
BEIIECTBA B MOABIKHOM (ase, TeM Jalblie OHO TPOJBUHETCS 10 Oy-
Mare BCJIe/I 3a paCTBOPUTENIEM, U HA00OPOT.
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Yacto moapmwxkHas (aza mpeicTaBisieT co0OH CMEIMBArOLIUHCS
C BOZIO# pacTBOpHTENb (HanpuMmep, OyTaHoin). Kazanock Obl, 4TO B TAKKX
CITy4asX paszeneHus He TOIKHO MTPOUCXOIUTh, TAK KaK UMEETCS TOJIBKO
onHa (aza. OgHAKO KOMIUIEKC BOABI C LEJUTFOJI030H XpomaTorpaduye-
CKOH Oymaru 1o cBoHCTBaM HAallOMHHAET KOHLEHTPUPOBAHHbBIE BOJHbIC
pacTBopa nosmcaxapuaoB. OHM HE CMEIINBAIOTCS C OPraHUYECKUMHU pac-
TBOPUTEIISIMHU, B TOM YHCJIE U C TEMH, KOTOPbHIE CMEIINBAIOTCS C BOJIOM.

CKOpOCTh JBM)KEHHUS BELIECTB OIpeNessieTcs BEIUYMHOM KO-
> puumrenta CKOPOCTU JBUKEHUS R, BelmM4MHa KOTOPOTO 3aBHCHT
OT CBOMCTB OyMaru, TeMIepaTypbl, CTEIIEHH YUCTOTHI PACTBOPUTE-
Jiei, OTHOTUITHOCTHU MPOIEyp U alapaTypsl.

Jlist mpoBeieHus XpoMaTorpauuecKoro pa3ieieHus UCIob3y-
10T TOJIOCKH Xpomatorpaduyeckoil Oymaru. CyiecTByeT Tpu copTa
9TOH Oymaru, OTJIMYAIOUIMECs] Pa3TUYHON TOJIIMHON M BIUTHIBAIO-
el crmocoOHOCTBIO: MeAJIeHHas!, cpeansis, ObicTpas. OTHOMEpPHYIO
XpoMaTorpaguio cieayeT MPOBOJUTH 0 HAIIPABICHUIO BOJIOKOH.

[puHIMN HaHEeCEeHHs BELIECTB Ha OyMasKHbIE XpOMaTOrpaMMbl TOT
xe, uto 1 B TCX. [lnst pazaenennst OObIMHO NPUMEHSIOT PACTBOPBI C KOH-
uentparmeit 0,5-1 mr Berectsa B 1 mit. [ocrne mojcymmBanus XpoMaTo-
rpaMMBbI TIOMEIIAIOT B KaMepy C MOJBIKHOHN (azoil Tak, yToObl Oymara
HE Kacajlacb CTEHOK KaMephl ¥ PaCTBOPHUTEIb HE IOXOAWII 10 CTApTOBOH
auHMM. Xpomatorpaduueckas Kamepa JODKHA XOpOIIO 3aKpBIBATHCS,
YTOOBI UCKITFOYUTH BOZMOXKHOCTh UCTIAPEHHST KOMITOHEHTOB MOABMKHOM
¢a3pl. XpomarorpamMMmy BBIHUMAIOT, KOTrJa (DPOHT pacTBOPHUTENS MPH-
ONM3UTCS K BepxHeH KpoMke Oymaru. Ilocie BhICYIIMBaHUS B COOTBET-
CTBYIOLLIETO MPOSBJIEHHS ONPEEIIIOT KOMIIOHEHTHI. B 3aBucumoct ot
HAalpaBJIeHHsl paclipoCTPaHEHHs MMIOEHTA Ha XpOMaTOrpaMMe pa3iinya-
0T BOCXOZAIILYIO M HUCXOJSIIYIO XpOMaTorpaguu.

[pu Bocxopsei xpomarorpadun OyMaKHYIO MOJIOCKY MOTpysKa-
10T HWJKHUM KOHIIOM B pacTBoputenb. [1o Mepe mpoBmkeHus: pacTBo-
pUTEINs NOA IEUCTBUEM KallMJUIPHBIX CHJI BEPTUKAJIBHO BBEPX IPOUCXO-
JWT pasJieneHre BemecTs. [Ipn Hucxoasmioi xpomaTorpaguu BEpXHUMA
KOHell OyMary ¢ 00pasloM 3aKperuisiioT B «JIOJOUKE» C pACTBOPHUTETIEM,
HaxOJSILENCs B BEPXHEH 4acTH KaMepbl, a HIKHUI KoHel Oymaru omy-
CKAalOT BHH3 TaK, YTOOBI OH HE CONMPHKACAJICS C HAJIMTHIM Ha THO PACTBO-
puteneM. Poiab HaIUTOro Ha JHO KamMephl pacTBOPUTENS 3aKIHOUAETCs
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B MOA/IEP’)KaHUU PAaBHOBECHOM YIIPYTOCTH MApOB PACTBOPUTEINS B KaMe-
pe. Ilon neiicTBHEM KamWUIAPHBIX CHJ U CHJIBI TSXKECTH PAaCTBOPUTEND
HAYMHAET JBUTATHCS BHHU3 MO OyMayKHOW TIOJIOCE, B XOJIe Yero M Mpo-
HCXOMUT pasneieHne. Bocxoasmas xpomarorpadust 6osee mpocTa B pa-
00Te M TIpUMEHSIETCs Yallle, HO CKOPOCTh JABMIKEHUsI PAaCTBOPHUTENS TIPU
HHUCXOJSIIEH XpoMaTorpaduu ropasao BbIILE, YEM IIPU BOCXOISAIICH.

Jns mydmiero pasjeneHus BEIIECTB HCMONb3YIOT MOBTOPHOE
XpomaTtorpadupoBaHue B TOH WM JPYroi CHCTEME PacTBOPHUTENCH.
Xopoluee pa3feneHre CI0KHBIX CMECel BEIeCTB JOCTUIaeTCs MpH
JIBYXMEpHOH Xxpomarorpaduu. B 3ToMm ciyuae OBTOpHOE pazjerne-
HUE MPOBOJIAT B HANIPABJICHUH, NIEPIICHIUKYIISIPHOM NEpPBOHAYATIBHO-
My, U B IPYrOM PacTBOPHTENE WM NPU COYETAaHHH INIEKTpodopesa
¢ xpomarorpadueil BO B3aMMHO MEPHEHIUKYJSIPHOM HampaBlIeHUN
(MeTo «IEeNTHUIHBIX KapT» WU «OTIIeYaTKa NaableB»). Meton mnen-
TUHBIX KapT MPUMEHSIOT Yallle BCEro P CPAaBHUTEILHOM H3Y4YCHUH
OMU3KUX IO XUMHUUYECKOMY CTPOCHHUIO OEJIKOB.

Jns ompeneneHnss MECTOIOJIOKEHHUS IATEH XPOMaTOrPaMMBbI
MPOCMATPUBAIOT B YJBTPa(pHUOIETOBOM CBETE WM ONPBHICKUBAIOT
CrelnallbHBIMU pacTBopamHu. lcmonbp3oBaHue OyMakHOW Xpomaro-
rpaduu B mpenapaTUBHBIX LEJsX orpaHuueHo. B Tex ciaydasx, korga
TaKoe pa3ziefieHHE BCE K€ MPOU3BOJUTCS, YUACTKH XPOMATOTpamM,
coJieprKalllie HHTEPECYIOIIee BEIIECTBO, BEIPE3alOT, a 3aTEM JITIOUPY-
10T MaTepuaJl C TOMOIBIO COOTBETCTBYIOLINX PACTBOPUTEIIEH.

Meton xpomarorpaduu Ha Oymare MIMPOKO HCIONb3YeTcsl B OHOJI0-
UM JUTS pa3/ieIeHNUs] aMUHOKHUCIIOT, IIENTHAOB, YIJIEBO/IOB, TMTMEHTOB, Op-
TaHWYEeCKUX KUCIIOT U JPYTHX BeulecTB. bymasknast xpomarorpadus mpu-
MEHSETCS U B KaUeCTBE aHATMTUECKOTO0 METO/Ia ONPEIENICHUs CMeCeH.

Ilpakmuueckas paboma 7
Konuuecmeennoe onpeodenenue
AMUHOKUCTIOM MEMO0OM Xpomamozpaghuu na oymaze

Obopyodosanue u peaxmusvl. XpoMarorpadudeckas Oymara
Mapku «JIeHMHTpajckas MeluleHHas»; Xxpomarorpaduyeckas kame-
pa; (QOTOAIEKTPOKOIOPUMETP; HOMKHHUIII;, TUTACTHHKUA CTCKIISTHHBIC
(3x32 cM) — 3 mT.; nmepkaTenb AN XpPOMATOrpaMM; CYIIMIBHBIN
mKad; MUKPOITUTIETKH; IPOOUPKHU C IPUTEPTHIMU MTPOOKamMu; OropeT-
Ka Ha 25 MJI; CTaHJapTHAs CMECh aMUHOKHUCIIOT; HCITBITyeMasi CMeCh
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AMHHOKHCIIOT; OyTaHOJ, YKCyCHasl KMCJIOTa, BOAa B COOTHOILCHHU
15:3:7, 1 %-nb1it pacTBOp HUHTUAPHUHA B 95 %-HOM alleTOHE; 3TUIIO-
BbIid criupT (75 Y%-Hblil), HACBIIEHHBIA MEIHBIM KYTIOPOCOM.

Buinonnenue padomul

BepyT nmuct xpomatorpaduyeckoit Oymaru pasmepom 18x28 cm
1 Ha paccTOSTHUM 3 CM OT €ro KOPOTKOTO Kpasi MPOBOAT IPOCTHIM Ka-
paHJalIoOM TFOPU30HTAJIBHYIO JIMHUIO. 3aTe€M €€ JIeNAT Ha HepaBHbIE
OTPE3KH B COOTBETCTBHH C NMPUJIAraéMON CXEMOW U BBIJEINAIOT CTPE-
KaMHM T'paHHIIbI HAHECEHMsI CTaHIaPTHOM 1 HCTIBITYeMON cMecel U Jie-
JIal0T COOTBETCTBYIOIIME HAAIMCH MPOCTHIM KapaHaanom (puc. 3.3).

28

4 cr.eMech  cMech Ne |

18

Puc. 3.3.Cxema pazmeTky OyMakHOI XpOMaTOrpaMMel

Bymary yKkpemnsror HaJl TOBEpXHOCTBIO CTOJIA M Ha JIMHUIO CTap-
Ta, OTPAaHUYCHHYIO CTPEIIKAMH, HAHOCAT CHayaja CTaHAAPTHYIO CMECh
MPY TIOMOIIM CHELMATILHON MUKPOIUIIETKA TOHKOM JIMHHUEH, 1TOKa BECh
pacTBOp M3 MUKPOITUIETKU He Oy/ET MepeHEeceH Ha CTAPTOBYIO JIMHHUIO
(MUKpOTIMTIETKY 3aITONHSIOT Ha 2—3 cM). M3MepstoT Maccy HaHECEHHOTO
pacTBOpa, JUIA Yero B3BEIIMBAIOT MHIIETKY, 3aMIOJHEHHYIO CTaHAAPTHOM
CMECBIO (10 HAHECEHHS PaCTBOPa), U MYCTYIO (TI0CIIe HAHECEHHUS PacTBO-
pa). Ha 6ymary o6sraao manocst 0,02-0,03 T cTaHgapTHOTO pacTBOpA.
3areM 3aroHAI0T YUCTYIO UIIETKY UCIIBITYEMOM CMEChI0 AMUHOKHCIIOT
(BBIIAaHHOM TIpeTToIaBaTesieM I UCCIIE0BAHMs ), B3BEIINBAIOT €€ U Ha-
HOCSIT CMECh Ha JIMHUIO CTapTa C COOTBETCTBYIOIIEH TOMETKOM.
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[IpuroroBneHHy0 XxpomarorpaMmy IMOMELIAIOT B XpomaTorpa-
(uueckyro KaMepy C mpenBapuTeNbHO HATUTON B Hee CHCTEMOH pac-
TBOpPUTEJNIEN JUIs pa3eleHUsl CMECH aMHUHOKHCIIOT, HAallpUMepP CMECH
OyTaHoJa, YKCYCHOH KHCIOTBI M BOJABI B coOTHomeHnuu 15:3:7. Paz-
JeTIeHHEe BEAyT METOJIOM BOCXOJsIIed Xpomarorpaduu B TeueHHE
4-5 4, moka nMHUS QpPOHTA HE JOHAET Ha 2—3 CM J0 BEPXHETO Kpas
xpomatorpaduueckoi Oymaru. [locime 3Toro xpomartorpammy BbI-
HUMAIOT U3 Kamepbl U BEPXHHUH KOHel OyMaru HeMeIJIEHHO BCTaB-
JIAIOT B Iep)KaTenb, CAETaHHBIM M3 TPeX CKPEMJICHHBIX PE3NHOBHIM
KOJIBLIOM CTEKJITHHBIX MAJI0YEK, ¥ MoMelatoT Ha 20 MUH B BBITSDKHOM
mKad s yaaneHus u3 OyMaru pacTBOpUTeNei.

Bricymennyto xpomaTtorpaMMmy oOmakuBaioT B 1 %-HOM pac-
TBOpE HUHTHUIPUHA B alleTOHE JAJ1s1 OOHApY>KEHUs Ha HEll TOI0KEHHS
MATEH aMMHOKHUCIIOT. 3aTeM XpomarorpamMMmy nomMemnaroT Ha 10 MuH
B BBITSDKHOM MIKad ISl yJaqeHHs alleTOHA M MEPEeHOCST B CYLIHIIb-
HBIN mKad, Tae ocTaBisoT ee Ha 15 mun npu 70°C. AMUHOKHCIIOTHI
CTaHAAPTHOM M HCIBITYyeMOW cMecell 0OHapyKMBalOT B BUAE CHHE-
(PMOJIETOBBIX MATEH, PACIOJIOXKECHHBIX IIETIOYKOW MO HampaBiICHHIO
JBUKEHUSI CHUCTEMbI PAacTBOPHUTENEH OT JMHUM cTapTa K BEpXHEMY
Kparo XpOMaTorpaMMsl.

WnenTndukaniio aMUHOKUCIIOT, COAEPIKAILUXCSI B UCTIBITYEMOMN
CMecH, BeJlyT MO COBIMAJCHUIO Ha XpOMAaTOrpaMMe MO3ULMH, 3aHUMae-
MBIX aMUHOKHCIOTaMH CTaHIAPTHOU U UCTIBITYeMOi cMeceii (puc. 3.4).

Puc.3.4. Cxema pacnoioxeHus: aMUHOKHUCIIOT Ha XpoMaTorpaMmme:
A — TOYKa HAHECEHUS] CMECH aMUHOKHUCIIOT; | — IIUCTUH U LIUCTEUH;
2 — nu3uH; 3 — TUCTUAMH; 4 — apTUHUH; 5 — aclaparkuHoBas KUCIO0Ta, CEpHU
U IVIMLYH; 6 — IIyTaMUHOBAs KUCJIOTa U TPEOHUH; 7 — aJlaHUH;
8 — mponuH; 9 — trposun; 10 — BanauH u MeTHoHUH; 11 — Tpunroda;
12 — pennnananus; 13 — TSUIUH U U30JICHIINH
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s onpeneneHnss KOJMUYECTBEHHOTO COJEP)KaHHUsS aMHUHOKHUCIIOT
B HCIIBITYEMBIX CMECSIX XPOMAaTOrpaMMy pacyepuuBarOT MPOCTHIM Ka-
paHAaIIoM TaK, 4TOOBI JIeKaIllFe Ha OHOM YPOBHE OKpAILICHHbIE 30HBI,
COOTBETCTBYIOLIME OJTHOM M TOH K€ aMUHOKHUCIIOTE, OKa3aJIiCh 3aKIII0-
YEHHBIMH BHYTPH IPUMEPHO OJJMHAKOBBIX MPAMOYTOIBHUKOB (puc. 3.5).

Puc. 3.5. Cxema pacnoiokeHust aMHHOKHCIIOT Ha XpOMaTOrpaMMe:
I—cmech Ne 1; IT — cmech Ne 2; IV — ecmech Ne 3;
III — ctannapTHas cMecb aMUHOKHCIIOT

OdepueHHbIC yYaCTKU OyMard BBIPE3al0T U MOMEIIAIOT B IMPO-
OMpKU, HOMEPA KOTOPBIX JOJDKHBI COOTBETCTBOBATH HOMEPAM ISITCH
Ha Xpomarorpammax. B kaxayr mpoOMpKY HAJIMBAIOT M3 OHOPETKH
mo 10 M 75 %-HOro pacTBOpa 3TUIOBOTO CHUPTA, HACHIIICHHOTO
cyasharoM mena (k 500 mi 3tuiioBoro criupra 100asisitot 0,2 Mt Ha-
CBIIIEHHOTO pacTBopa cyibhara menn). [IpoOupKy 3akpeiBaloT Mpoo-
KOH U, TepHOINIECKH NIepeMelBasi, JOOMBAIOTCS OIHOTO ITepexo/a
KUPIUYHO-KPACHOM OKpacku (MeIHOW CONU CHHE-(PHOIEeTOBOrO Py»s-
MaHa) ¢ Oymaru B pactBop. Ha 1o yxoaut 15-20 muH. OnTHuecKyto
IUIOTHOCTh CTaHAAPTHOTO W HCHBITYEMOTO PAacTBOPOB H3MEPSIOT
Ha (OTOIIECKTPOKOJIOPUMETPE C 3eJIeHbIM CBeTOGMIBTPOM (540 HM).
B notok cpaBHEHUS yCTaHABIUBAIOT KIOBETY C 75 %-HBIM PacTBOPOM
STHIIOBOTO CIUPTA C CYJIb(ATOM MEIH.

KonnvecTBeHHOE CoOzep)KaHHE aMUHOKHCIOT B HCCICAYEMOM
pacTBope PacCUMTHIBAIOT 10 COOTHOILICHUIO SKCTHHKLUWH HcCexye-
MO¥ U CTaHJAPTHOM MPOO.

Ilpumep pacuema. JlonmycTum, 4TO B CTAHJAPTHON CMECH COZIEp-
skutes 1,8 Mr rmnmna B 1 Mut, Ha cTapToByIo nosiocy HaneceHo 0,02 r
9TOT0 CTaHJAPTHOTO pacTBopa. CiiegoBaTe’abHO, HA XPOMATOTPAMMY
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noctynmio (1,8x0,02) = 0,036 mr runuHa. Y CI0BUMCS Aaliee, 4To
ONTHYECKas] MJIOTHOCTh OKPAIICHHBIX pPacTBOpoB cocTaBmia 0,288
st ctangapta u 0,336 s HewsBecTHOM cmecu. Toraa comep:kaHue
[JIMIMHA B UCCIIEyEMOU CMECH, HAHECEHHOM Ha XpOMAaTOrpaMMy, CO-
craBut (36x0,336): 0,288 = 42 mxr. Eciu ganee npuHsTh, 4TO HCCIC-
Jyemasli CMeCh HaHECEHa Ha XpOMAaTOrpaMMy B KOJMYECTBE, HAIPH-
mep 0,0250 r, To comepkaHue IIULIKUHA B 1 MJI HCCIEAyEMOTO pacTBO-
pa coctaBur (42:0,0250) = 1680 Mkr, wiu 1,68 mMr/mi.

OdopmuTte pe3yabTaThl COOCTBEHHOTO SKCIIEPUMEHTA, CAeIaiTe
110 HAM BBIBOJIBI.

Konmponvnvie 6onpocwi

1. Ha yem ocHOBaHO pa3zJieJIeHHe BEIlleCTB METOJIOM XpOMaTorpa-
¢um Ha Oymare?

2. Kakwue cymecTByrOT BUIbI OyMakHOH XpomaTorpadun?

3. KakoBbI 3Tarel Ka4eCTBEHHOT'O aHAIN3a aMUHOKHUCIIOT METO-
oM Xpomartorpaduu Ha Oymare?

4. KakoBa MeTOJIMKa KOJTMYECTBEHHOTO OTIPEJICIICHISI aMHHOKHC-
JIOT ¢ TIOMOIIBIO XpoMaTtorpadun Ha Oymare?

Jlumepamypa

Xpomarorpadust Ha 6ymare / oz pea. M. M. Xeiica, K. Marexa.
- M., 1962.

2. Wennapa, D. KonmnuecTBennas xpomatorpadus Ha Oymare
1 B ToHKOM cioe / D. Hlemmapa. — M.: Mup, 1971. — 188 c.

3. JleOyxoB, B. 1. ®u3uko-xumMuueckne METO bl UCCIICIOBAHUS:
yuebnuk / B. U. Jledyxos, A. U. Oxkapa, JI. I1. [laBnroueHkoBa; moju
pex. A. U. Oxkapa. — CII6.: Jlans, 2012. — 480 c.

3.4.3. Honooomennasa xpomamozpagus
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Teopemuueckue ocHogbl Memooa

HonooOmenHast xpomarorpadus OCHOBaHa Ha OOpaTHMOM CTe-
XHOMETPHYECKOM 0OMEHE MOHOB, HAXOISIIUXCSI B PACTBOPE, HAa MOHEI,
BXOJISIIIME B COCTaB HOHOOOMEHHHMKA. Pa3nienenue jocturaercs 3a cuer
00paTUMOro B3aMMOJICHUCTBHUS aHATU3UPYEMBIX HOHU3UPYIOIINXCS Be-
LIECTB C MOHHBIMU TpynnaMu copOeHTa-uoHuta. [llnpokoe nmpumene-
HUE HOHOOOMEHHBIX MPOLIECCOB B MPAKTHKE HAYAIOCh TIOCIIE CO3AaHMS
CHHTETHYECKUX HOHOOOMEHHHMKOB — TaK Ha3bIBAEMBIX HOHOOOMEHHBIX
CMOJI MJT HOHUTOB. Vcronb3yeMble paHee ecTeCTBEHHbIE HOHOOOMEH-
HUKH (pa3I4YHbIe aTFOMOCHIIMKATHI ¥ APYTUE COSNMHEHHS) He 00aia-
JIM IOCTATOYHOH BOCIIPOM3BOUMOCTBIO CBOWCTB, HE OBIIIM XUMHYECKH
YCTOWYMBBIMH M TO3TOMY CYIIECTBEHHOTO MPAKTHYECKOTO 3HAYCHHS
He uMenu. [IpumensieMbie B HacTosIIIeE BpEeMs CHHTETHYECKHE HOHOO00-
MEHHHUKH UMEIOT BBICOKYIO 00MEHHYI0 eMKOCTh ¥ BOCIIPOM3BOIUMEIC
HOHOOOMEHHBIE U JIpyTrHe CBOMCTBA, YCTOMUYMBBI K JCHCTBUIO KHCIOT
W OCHOBAHMH, HE Pa3pyLIAIOTCSl B MPUCYTCTBUM MHOTHX OKHCIHTEICH
u BoccTaHOBUTENEH U T. A. OOBIYHO CHHTETUYECKHH MOHOOOMEHHHK
MPE/ICTaBIsIET COOOH BBICOKOMOJICKYJIAPHBIA TIONIUMEp, HaIpUMEp
MOTIEPEYHO-CIIUTBIA ONUCTUPO, COACPKAIMN pa3IuuHble (QyHKIH-
OHAJIBHBIEC TPYIIIBI, KOTOPbIE M OMNPEeISIIOT Hanbosee XapaKkTepHbIe
cBoOcTBa cMoJl. MI3BeCTHBI TakiKe CHHTETHYECKHUE HEOPTaHUIECKUE HO-
HUTBI, HAMPUMEP aKTUBUPOBAHHBIM OKCHJI AFOMHHUSL, TEJIM HA OCHOBE
COeMHEHHH jKene3a Wik HUpKoHuA. OJHaKo OpraHMYecKue MOHOO00-
MEHHBIE CMOJIBI UMEIOT HAMHOTO OOJIbIIIee TPUMEHEHHE.

B 3aBucuMocTu oT 3HaKa 3apgaa (pyHKIMOHAIBHBIX TPy HOHO-
O0OMEHHBIE CMOJIBI SIBJISIOTCS] KATHOHUTAMU MJIM aHHOHUTaMu. KaTtuo-
HUTBI COIEPXKAT KUCIOTHBIE QyHKIMOHAbHBIE rpymbl (-SO, -COO;
-PO,"), mosTomMy Kapkac KaTHOHUTA, HECYIINH (PUKCUPOBAHHBIE OTPH-
LaTeJbHbIC 3apsiibl, 3apsDKEH OTprulaTeabHo. OTpUlaTeIbHbIC 3apsiibl
KapKaca KOMIICHCUPYIOTCS TIOJIOKUTEIbHBIMH 3apsiiaMi IPOTHBOHO-
HOB, TaK 4TO B II€JIOM KATHOHUT OCTAETCs ANEKTPOHEUTpainbHbIM. Of1-
HAKO MPOTHBOMOHEKI, B IAaHHOM CJTy4ae KaTHOHBI, B OTJINYKE OT (PyHK-
LIUOHAIBHBIX PYMIT KapKaca, 00JaatoT MOABMKHOCTHIO M MOTYT Tie-
PEXOIUTH B PaCTBOP B OOMEH Ha SKBUBAICHTHOE KOJMUYECTBO HOHOB
U3 pacTBOpa. ITOT OOMEH MPUBOAMUT K YCTAHOBJICHHIO MOJBHKHOTO
paBHOBECHS MEXIy MOHAMHM, HaXOISAMIUMHCS B (aze CMOJBI, U HO-
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HamH B pacTBoputene. Hanbosee pacnpocTpaHeHHBIMU KATHOHUTAMH
SIBIISTIOTCS CYJb()OKUCIIOTHI, 00pa30BaHHbIE CyNb()UPOBAaHHBIMU MPO-
OYKTaMH COMOJIMMEPU3aLUK CTHPOJIa U AUBUHUIOEH3011a. DTO OTeue-
ctBeHHbIe cModbl KY-2, C/IB-3 u np., nHOCTpaHHbIe nayskc-50, am-
oepmut IR-120 u ap. CynbppoKkaTHOHUTHI XapaKTEPU3YIOTCS BEICOKON
XMUMUYECKOH CTOMKOCTBIO M MEXaHHMYECKOH MPOYHOCTHIO, OOJBIION
CKOPOCTBIO YCTaHOBJICHUSI HOHOOOMEHHOT'O PaBHOBECHSL.

@OyHKIMOHANBHBIMU TPYNIAaMH KapKaca aHUOHWUTOB SIBISAIOTCA
uyeTBepTHUHbIe -NR," , Tpernunbie -NR H" unn nepsuunbie -NH,*
aMMOHMEBbIE, TUPUINHOBBIE WIH JPYrMe OCHOBAHMS, a B KaueCTBE
MOJBMKHBIX MPOTHBOMOHOB BBICTYNAIOT aHUOHBL. AHHOHOOOMEH-
HbIE CMOJIBI MTOJIy4al0TCs TaKXKe MyTeM MPOBEICHUS peakluil MoiIH-
MEpHU3aluy WIM MOJUKOHAECHCALMU C HCIIOJIb30BAHUEM PA3IMYHBIX
amuHocoeuHeHu. Tak ObuTH TIoNydeHbl aHHOHUTHI AH-1, AH-2®,
ambepnut. lllupokoe pacmpocTpaHeHHE NOIYUYHI MOJUPYHKIHO-
HajbHBIA aHnoHUT DJ1D-1011, copeprkammii aMUHBI pa3iIMYHOM CcTe-
MEHU 3aMelICHUs], BKII0Yas 4eTBEepTUUHbIE. AM(OTEpHbIE HOHHUTHI
wii aMOJIUTHI CIIOCOOHBI OCYIIECTBIATH OJHOBPEMEHHBIH OOMEH
KaTHOHOB M aHUOHOB.

B3aumoneiicTBe HOHOOOMEHHON CMOJIBI C PAaCTBOPOM dJICK-
TPOJUTA BKJIOYAET HECKOJIBKO CIOXKHBIX MPOLECCOB, Hauboiee
BKHBIMH M3 KOTOPBIX SIBISIOTCS COOCTBEHHO HMOHHBIM OOMEH,
¢usnueckas abcopOuMsi HOHOB M MOJIEKYJ Ha cMmojie U Halbyxa-
HHE CMOJIBI 32 CUET MOTJIOIIEHUS PACTBOPUTENSA U MPOHUKHOBEHUS
3JEKTPOJIUTA BHYTPh CMOJIBI.

K HacTosilieMy BpeMEeHH yCTaHOBJIEHO HECKOJIBKO 3MIIHpHYe-
CKUX 3aKOHOMEPHOCTEH, CBSI3bIBAIOIINX KOHCTAHTHI HIOHHOTO 0OMeHa
co cBoiicTBaMH HOHOB. Tak, B 4aCTHOCTH, Hal/IeHO, YTO C pOCTOM 3a-
psiza cpoJCTBO HOHOB K cMoJie yBennunBaeTcs. C MOBBILIEHUEM TEM-
nepaTypbl U30MpaTeIbHOCTD MOTJIOMICHUS] HECKOIBKO YMEHbBIIAETCS,
XOTs1 9TOT 3(h(HEeKT HE OUYCHB BEIHUK.

BBeznenue B pacTBOp BEIIECTB, CIIOCOOHBIX 0OpPa30BBIBATH KOM-
IJIEKCHBIE COEAMHEHMSI C IPUCYTCTBYIOIIMMU HOHAMH, CIBUTAET paB-
HOBECHE HOHHOT'O 0OMEHa, TaK KakK B pe3ysbTaTre KOMIJIEKCO0Opa3oBa-
HUSl YMEHBILIAETCs PAaBHOBECHAs! KOHLIEHTpAIIHsI HOHA B pacTBOPE.
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HNonooOMmeHHasi xpomarorpadus HCIOJIB3YyeTCS MpeuMylie-
CTBEHHO I pa3jeieHusi MoHOB. KonudecTBEeHHbIE OMpeaeieHuUs
KOMIIOHEHTOB MOCJE Pa3[eIeHUs] MOTYT OBITh BBIMOJHEHBI JTIOOBIM
MOJIXOASIIIM METOIOM.

[Ipocreiimas MeToAMKa MOHOOOMEHHOTO pPa3/eNeHHs] COCTOUT
B TIOTJIOUIEHUH KOMIIOHEHTOB CMECH MOHHUTOM M TOCIIEI0BATEIbHOM
ANIOWPOBAHUU KaXXIO0TO KOMIIOHEHTA MOJXOSIINM PACTBOPHTEIIEM.
Hanpumep, KaTHOHBI IIETOYHBIX METAIJIOB JIETKO SJIIOMPYIOTCS pas-
0aBJIeHHBIM PacTBOPOM coiisiHoM kucaoThl (0,1 M HCI).

W3BecTHBI HOHOOOMEHHBIE METOIUKH ISl pa3AeICHHUs H30TOTIOB.
Bonbiioe mpakTudeckoe 3HaU€HUE MMEET OCHOBAHHBIM HAa MOHHOM
oOMeHe TIpoliecc JeMUHEepaIN3aliH BOIBI.

OpHUM W3 BapUaHTOB pa3feiieHUs Ha MOHHUTAX SIBJISIETCS MOH-
Has xpomaTorpadus. B 3ToM MeTozie HCIIONIB3YIOTCSI TOBEPXHOCTHO-
CIJIOMHBIE COPOEHTHI ¢ HEOOJIBIION eMKOCTBIO, HEOOIBIINM Pa3MepoOM
YacTHll, MOBBIIICHHOE JaBJICHHE Ha BXOJE B KOJIOHKY U BBICOKOUYB-
CTBHUTEJIbHBIE ICTEKTOPHI C aBTOMATUYECKOH 3aMnCchio curnana. Mon-
Has xpomarorpaduu yaoOHa ajsl SKCIIpecc-aHalu3a, XapaKTepu3yeT-
Cs1 BBICOKOM pa3lesIuTeNbHON ClIOCOOHOCTBIO.

JleTekTOpsl MOHOOOMEHHBIX pAa3/eNeHU JTOJDKHBI PETUCTPH-
pPOBaTh KOHIEHTPALMIO aHAIM3UPYEMbIX HOHOB B JJII0ATE B MPUCYT-
CTBHHU HOHOB 3J1t0eHTa. OcOOEHHO MIMPOKO B MOHHOH XpoMaTorpaduu
HCTIONB3YIOT KOHIYKTOMETPUYECKHN NE€TEKTOp, SBISIOIIUICS YHU-
BepcalbHBIM, TaK KaK OH pearupyer Ha Bce HOHBI B pacTBope. [Ipume-
HSIIOT TaK)Ke CENICKUBHBIE IETEKTOPBI: SJICKTPOXUMHUYECKUE (TTOISPO-
rpaduueCcKid, KyJJOHOMETPUUECKHUI) 1 CHEKTPO(YOTOMETPUUECKHHA.

MeToioM MOHHOW XpoMaTorpauu ONpelesioT OYeHb MHOTHE
AQHHMOHBI B TUTHEBOW M TEXHUYECKOH BOJE, B MPOAYKTaX TEXHOJIOTH-
4YecKoil mepepaboTKH, B MUIIEBOM, (hapMaleBTUYECKOH U IPyTUX OT-
pacisx npombliiieHHoCTH. ONMCcaHbl METOIUKH OIIPEeNICHHs CBBIIIE
70 aHMOHOB HEOPTaHUYECKUX M OPraHWYECKUX KUCIIOT, B TOM YHCIIE
raJoreHuI0B, HUTPUTA, HUTpaTa, cynbdara, anerara. Yucio onpene-
JISIEMbIX KATHOHOB 3HAYUTEIBHO MEHbIIIE.

OTUM METOJIOM ONPEEIISIOT IIaBHBIM 00pa30M KaTHOHBI I1eJI0Y-
HBIX W IIEJI0YHO-3eMENbHBIX METAJUIOB, a TaKKe OpraHHUYecKhe Ka-
THUOHBI 3aMEIICHHBIX coJiell aMMoHus. OnpeeieHrne MHOTHX APYTHX
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KaTHOHOB OKa3bIBAE€TCs HEHAJIEKHBIM, TaK KaK OHH BBLIITAJAIOT B OCa-
JIOK B KOJIOHKE C CHJIbHO OCHOBHOM CMOJIOM.

Honnas xpomarorpadus yCIEIHO MPUMEHSIETCS B aHAIN3€ 00b-
€KTOB OKpY»arolier cpefbl (atMocdepsl, BOJBI U T. 1I.), B KIHHAYEC-
CKHX UCCJIEIOBAHUSAX U MHOTHX OTPACISX MPOMBIIUICHHOCTH.

B ocHOBY ogHOU U3 pa3HOBUIHOCTEN KUIKOCTHON XpomaTorpa-
(uu — MoH-MapHOW Xpomarorpaduu — MOJIOKEHbI TPUHITUITBI KJIac-
CHUYECKOM IKCTPAKIIUU MOHHBIX BEIIECTB U3 BOAHON B OPTaHUYECKYIO
a3y B BuJe MOHHBIX map. J{s 3Toro B moaBMXKHYIO a3y no0aBis-
€TCsl TIPOTUBOUOH, CHOCOOHBIH BCTYNAaTh B CEJICKTUBHOE KOMILICK-
co00pa3oBaHKE C aHAIM3UPYEMbIMU KOMIIOHEHTaM# ¢ 00pa3oBaHUEM
HOHHOU mapbl. OCHOBHBIE MPEUMYIIECTBA TAKOTO BapHaHTa 3aKIIIO-
YaroTCsl B TOM, YTO OJHOBPEMEHHO MOTYT OBITh NIPOaHAIU3UPOBAHBI
BEILIECTBA KHCIOTHOTO, OCHOBHOTO U HEUTPAILHOTO XapaKTepa.

Konmponvnvie 6onpocwi

1. B ueM cocTouT CyImHOCTh HOHOOOMEHHO# Xpomartorpadum?
2. KaxoBbI 0051acTH MPUMEHEHNST HOHOOOMEHHOM 1 MOHHOM Xpo-
matorpadun?

Jlumepamypa

1. Kapuosa, A. A. XXuakoctHas xpomarorpadusi B MEJULKHE
/' A. A. Kapuosa // CopocoBckuii 00pazoBaTeibHblii xKypHait — 2000.
—Ne 11. C. 35-40.

2. lonronocos, A. H., MonnbIif 0OMeH 1 HOHHAas XpomaTorpadust
/ A. H. Jlonronocos, M. M. Censiun, 1. H. Bomomuk. — M.: Hayka,
1993.-222 c.

3. Eith, C. Ilpakruueckas nonnas xpomarorpadus / C. Eith,
M. Kolb, A. Seudert. — Herisau; Mocksa, Switzerland; Poccus, 2005.
- 178 c.

4. OCHOBBI aHAJTUTUYECKOW XUMHHU: YUCOHUK JUIS BY30B: B 2 KH.
— Ku. 1: O6mme Bonpockl. MeTosl pazaenenus / noj pea. FO. A. 3o-
noroBa. — M.: Beicmas mko:na, 2002. — 351 c.
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3.4.4. Ilponukarowaa uau IKCKAI03UOHHASA
xpomamozpagus

Teopemuuecxue OCHOBVL Memooad

[omsmxHOM (ha3oii B MpOHMKAIOIIEW Xpomarorpaduu sBIiseTcs
pacTBopuTENb (KUAKOCTB),  HETIOABMKHOM — Ta YK€ KUJIKOCTb, 3aI10JI-
HUBLLIAS TOPBI COPOEHTa (Telisl), T. €. U TMOABMKHYIO, M HEOABMKHYIO
(a3bl cocTaBiIsieT OJHO M TO K€ BEILECTBO WJIM OAHA U Ta K€ CMECh
BemiecTB. ['efb roTOBAT Ha OCHOBE AEKCTpaHa, MOJIMaKpUiIaMHuIa WK
JPYTUX TPUPOTHBIX U CHHTETUYECKUX COETNHEHNH.

HawnGonee yacto B nmpoHUKaroliei xpoMarorpaduu MpUMEHSIIOT Op-
FaHWYECKHE MTOJIMMEPBI C TPEXMEPHON CETUaTON CTPYKTYpPOH, IPHAIOIIEH
UM cBoicTBa resied. K uuciy Takux coeMHEeHUH OTHOCSTCS JAEKCTpaHbl
¢ norepedHbIME cimBKamu (cedanexc). Cedanexe — 3To monmuMep B BUIE
IpaHyJl, IOCTPOSHHBIX U3 MOJIEKYJ OAKTEPUaTIbHOTO MOJIMCAXapyuia JeK-
crpana (1,6-Tiokana), «CIIUTBIX)» Yepe3 ONpeieleHHbIe IPOMEKYTKH TI0-
MEPEYHBIMU CBSA3KaMH 3a CUET B3aUMOJIEHCTBUSI C SMUXIIOPTUIPUHOM.

[IpumepHas cTpyKTypa siueiiku cedanexca:

LH OH CH o MH’”H H
CH,OH H H
H I
oJ\S’“_*}L _ ‘\QL J i 0
Hog |
CHs fl‘Hx
ﬁlOOH S
GH- ¢H.
‘ [w] '
—c
UH H HH H
>‘ {\UH H /
H Cuon H H CH, uH —o
CH, OH H CHLOH H

YeM OoIbIle YKCIIO MOTEPEYHBIX CITUBOK, TEM MEHBIIIE Pa3Mephl
oTBepcTHii MosieKyisipHoro cuta. Cedaekchl oueHb XOpoIIo Haly-
XaloT B BOje, pacTBopax coiei. [lomygaercs remb-cedamekc. B 3a-
BHCHMOCTH OT CTENEHM CIIMBKH MOJIEKYJI A€KCTpaHa APYT C APYTrOM
pasnuuHble ceaaeKchl OTIIMYaroTesl HabyXaHnueM TpaHys cedaaexca
U TIpe/iellaMy SKCKITIO3UH (BBIpakaeMON 3HaYeHUSAMH MOJIEKYJISIPHOM
MAacChI BEIIECTB, eIle CIIOCOOHBIX BXOJUTH BHYTpPb TpaHyn cedaiek-
ca), B CBSI3U C Y€M M MOCTPOeHa Kiaccuuranus cedaaeKkcos.
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CriocoOHOCTh MOJIEKYJT aHATTM3UPYEMOTO BEILECTBA MPOHUKATH
B PacTBOPUTENb, MOTJIOMICHHBIH YacTHLAMH HaOyXIIero reis, 3a-
BHCHT OT CTENEHU MOPUCTOCTH YaCTHIL Teil U OT pa3Mepa MOJIEKYI
coenuHeHus. PacmpenesneHue BeliecTB Ha KOJIOHKE, 3alOJHEHHON
HAOyXIIMM rejieM, 3aBUCUT OT 001IeT0 00beMa PacTBOPUTENS BHYTPH
Y CHapy M YacTHI] TeJsl.

Jns nanHOTrO BHAA Tens paclpesesieHne aHaJu3upyeMoro Be-
LIeCTBAa B pPAacTBOPUTENE BHYTPU M CHApYyXKU Tels OINpeiensercs
ko> dunrentom pacnpenenenus K, KOTopbiii 3aBUCUT OT pasme-
pa MoJeKys BelecTBa. Ecium MoJekynsl KpyIHbIE, B pacTBOpPUTE-
Jie BHYTPHU 4acTHI rens ux OyneT maino, Beanunna K B aTom ciry-
yae npaxkTudecku pasHa 0. Eciin MoJsieKyJibl BellecTBa JOCTaTOYHO
MaJbl U MOTYT OeClpensaTCTBEHHO MPOHUKATh BHYTPb YacTHIL TeJIs,
10 K, =1. [TocKosbKY pasmepsl Op BAPbUPYIOT, MOJIEKYIIbI CPE/IHE-
ro pazmepa OyayT MPOHUKATh B PACTBOPHUTENb, HAXOISIIIUNCS B I10-
pax, JIMIb YaCTUYHO; CIIE/I0BATEbHO, BenmnynHa K B 9TOM ciyvae
Oyzaet HaxoguTbest Mexkay O u 1. DTo MO3BOJSET pa3lensTh Ha JaH-
HOM Trejie BELeCTBa, MOJIEKYJIAPHbIE MAacChl KOTOPBIX Pa3IMyaroTcs
JIUIIb BEChbMa HE3HAYUTENBHO.

[Iponukaromas (3KCKIIO3UOHHAs) XpoMaTorpadusi HCIOIb3Y-
eTCsl ISl OYMCTKU BBICOKOMOJIEKYJISIPHBIX OMOJIOTHYECKUX COeInHE-
Huil. Tak IpOBOJAT OUMCTKY M pasiesieHHue BHPYCOB, OenKkoB, dep-
MEHTOB, TOPMOHOB, aHTHUTEJ, HYKJIEHMHOBBIX KHCIOT U MOJHCcaXapH-
JIOB. DTUM METOJIOM MOXHO OTAEIATh aMUHOKHUCIIOTHI OT MENTH/IOB,
(pakIMOHUPOBATH MENTH/IBI, 00pa3yIoIIUecs B pe3ysbTaTe THAPO-
nu3a OeJIKOB, a TAKXKE OJMTOHYKJICOTHUBI U3 THAPOIU3aTOB HYKIICH-
HOBBIX KHCJIOT. MeTox MpoHMKaoumed XpoMaTorpaduu Mo3BOJSET
OTIpPeNIeNATh MOJIEKYJISIpHBIE MacChl HEM3BECTHBIX OEJIKOB, MPOBO-
IUTH oOecconuBaHue OENKOB M KOHLEHTPUPOBAHHE MX PAacTBOPOB,
a TaKKe yJaIATh (PEHOI U3 PACTBOPOB HYKIECHHOBBIX KHUCIIOT, MOHO-
caxapubl OTACISTD OT MMOJUCaXapru0B K aMHHOKHUCIIOTHI OT OEJIKOB.
C momouipio 3TOro Buaa xpomartorpaduu B IHCTUTYTe BUPYCOIOTHN
B Mockse B 1990 r. Ov11 Beiaenen Bupyc CIIM/a.

I'enb-nponukaromias xpomMarorpadusi Ha KOJOHKE HCIIOIb3yeTCs
JUTSL OYUCTKH MECTULIH/IOB U JKUPOPACTBOPUMBIX BUTAMUHOB TIepes UX
onpenenenuemM Mmetogom BOXKX.
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Ipaxmuueckas paboma 8.
Pa3zoenenue oenkoe

Memoodom zenv-unvmpayuu yepes ceghpadexc

Obopyoosanue u peakmugsl. OTHOIYIEBOW CKAHUPYIOIIUH CIIeK-
tpodoromerp Unico, mozens 2802; koitekTop ¢paximii; KOJIOH-
Ka JUId reib-(huibTpanyn; npooupku xumudeckue (150-200 mryk);
CKJISIHKa Ha 5 11, TpyOKku KayuykoBble (nuamerp 0,5-0,7 cMm); 3akuM
BHUHTOBOIA; Hacoc, cedanexc G-75; xnopua Hatpusi: C(Xmopuaa HaTpus)
= 0,09 mMoub/n; peakTUBBI IS OTIpeieNieHns OelKa; SUYHBIA ATbOYMUH
¢ M =45000, Tpuricur ¢ M = 22680; pubdonykiieaza ¢ M = 13700.

Buvinonnenue padomul

I'otossr rens cedanexca. s atoro 25 r cepanexca G-75 npensa-
PUTENIBHO 3aJIMBAIOT B ABYXJIUTPOBOM CTakaHe 1,5 11 pacTBopa xsopuaa
Hatpusi: C(NaCl) = 0,09 Mob/71, XOpOIIO EPEMENTHBAIOT U OCTABIISIFOT
Ha 24 4. Yepes cyTkn HaOyX1mmi cedaiekca MpOMBIBAIOT 5 pa3 pacTBO-
pom xnopuna Hatpust C(NaCl) = 0,02 monb/n myTem nekantanun. [lo-
JIy4EeHHBIM rejieM cedazexca 3armoHs0T KOJIOHKY. 3aoIHEHUE KOJIOH-
KU BEAYT OCTOPOIKHO, 3aJIMBast €T0 MEIJIEHHO U HETIPEPBIBHO 110 CTEHKE
KOJIOHKH, 4TO MPEJOXPAHSET OT 3aXBaTa UM ITy3bIPHKOB BO3IyXa.

Cpazy nocrne BHeceHHs cepaiekca B KOJIOHKE CO3/1atoT pabouee aBie-
HME, MOKITI0Uast K KOJIOHKE MATUIIMTPOBYIO CKJITHKY C SIIOMPYIOIIMM pac-
TBOpoM (pactBopom xuopuna Harpust: C(NaCl) = 0,09 mons/m). Otum pac-
TBOPOM HEMEICHHO HAUMHAIOT IIPOMBIBKY KOJIOHKH M BEIyT €€ OKOoo 12 4.

Conepxanne Oeka B pacTBOpe, MOMJISKAIIEM TIelb-(DHIBTPALH,
JOIDKHO ObITh OKOJIo 10 Mr/mit. [loaTomy roToBsIT cMech OEJIKOB B COOTHO-
IIEHNH: SIMYHBINA ATEOYMUH — 5 MT, TPUIICHH — 3 MT, puOOHYyKJIea3a — 2 MT, H
pactBopsitot ee B 1 Mt pactBopa xsiopuaa Hatpust: C(NaCl) = 0,09 Mo/

Ilepen HaneceHmeM oOpa3ua, MpeiHA3HAYEHHOrO I (pakiuo-
HUPOBAHMS, OTKJIIOYAIOT CKIISTHKY C IIIOMPYIOLIMM PACTBOPOM OT KO-
noHKH. Crierka ocnadbisiioT KpaH KOJIOHKU U YCTaHABIMBAIOT YPOBEHb
IIIOUPYIOLIEr0 pacTBOPa BPOBEHB C IMMOBEPXHOCTHIO cedanexca. OcTo-
POXKHO, cTapasich HY B KOEM CJIydae He B3MyTUTb BEPXHUH cioil ceda-
JieKca, MUIETKON HaciauBaioT 1 M cmecu OenkoB. Ocnalmiss 3aKuM
B HIDKHEH 4acTH KOJIOHKM, HaHECCHHBIM oOpasel] BBOAAT B cedalekc
1 OY€Hb OCTOPO’KHO, HACIIOMB MO KallyIsIM HJIH [0 CTEHKE MPHU MTOMOLIH
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MMUTIETKU DITIOCHT, TOJIKIIIOYAI0T K KOJIOHKE CKIISIHKY C PACTBOPOM XJIO-
puna Hatpusi: C(NaCl) = 0,09 mous/n 1 HaunHaOT om0 (puc. 3.6.).

e A 3
k (27

+=

Puc. 3.6. YcranoBka JUist KOJIOHOYHOI XpomaTtorpaduu:
1 — xomekrop ppaxuuii; 2 — KoIoHKa ¢ ceagekcoM; 3 — Hacoc;
4 — CKIJISHKA C IIOUPYIOIIHM PACTBOPOM

Cobuparot (hpakyu 1o 5 M1 Ipy MOMOILH KOJUIEKTOopa (hpakiuii co
CKOPOCTBIO | MIT B MEHYTY. DJFOLIMIO 3aBepIIatoT nocie coopa 30 ¢pax-
uid. Cozeprkanue Oeska Mo BCEX UCCIELyEMbIX (PPaKLIMAX MOMKHO OIIpe-
JETSITH CTIIEKTPO(OTOMETPHYECKH, H3MEPSIsl a0COPOIIUIO KasKIOH MPOOBI
Ha criektpoometpe. CTposT BBIXOIHYIO KpHUBYIO (puc. 3.7).

AA

t, MUH

Puc. 3.7. BeixonHasi KpuBas:
A — abcopOnus BemecTBa Bo (Gpakiusx, t — BpeMs X BbIXO/a;
I, II, III — 6enxoBbIe Gpakiun

Omuem no pabome. OH AOIKEH COAEPKATh CXeMy Mpudopa, pu-
CYHOK BBIXOJHOH KPHBOH, MOCTPOCHHOMW IO pe3yJbTaTaM oIpeserne-
HUS KoJn4yecTBa OeNKOB BO (PaKLUAX HA OJHOIYYEBOM CKaHUPYIO-
mem criekrpodoromerpe Unico, Mmogens 2802.
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KOHmpOﬂbele 680Nnpocsl

1. B yeM cymHOCTh MeTO/1a TelTb-ITPOHHUKAOIIEH XpomMarorpaduu?

2. KakoBa cTpyKTypa siueiiku cedaaerca u 4eM OTIMYAI0TCA Pas-
JUYHBIE MapKH cedanexca?

3. KakoB npuHIun pasaeneHus cMecu OENKOB ¢ pa3IndHON Mo-
JIEKYIIIPHON Maccoil Ha rerne cedaexca?

4. KakoBbI 00J1aCTH IPUMEHEHUsT MeToaa?

Jlumepamypa

1. lerepman, I'. ['emb-xpomatorpadus / . Jlerepman. — M.:
Mup, 1970. — 253 c.

2. KuakocTHasi KOJIOHOYHAs xpomarorpadusi: B 3 T. / IO pe/l.
B.T. bepesuna. — M.: Mup, 1978. —T. 2. — 471 c.

3. ®unumnmosuy, FO. b. [paktukym no 6uoxumuu / 0. b. ®u-
nunmnoBud, T. A. Eroposa, I'. A. CeBactbsiHOBa. — M.; [IpocBemienue,
1975. — C. 42-45, 75-76.

4. Kapuosa, A. A. XunkoctHas xpomarorpaduss B MeIUIHHE
/ A. A. Kapuora // CopocoBckuii oOpa3oBareibHbIi xxypHai. — 2000.
—Ne 11. - C. 35-40.

5. Ka3un, B. H. ®u3uko-xuMu4YecKre METOJbl HMCCJCIOBAHUS
B 9KOJIOTUH ¥ Ouojioruu: yued. nocodue / B. H. Kasun, I'. A. YpBan-
uesa. — Spocnasns: SApl'Y, 2002. — 172c.

3.4.5. Bvicokorgpghexmuenasn
Hcuokocmuan xpomamozpagusa (B3,KX)

Teopemuttecmte OCHOBLL Memooad

KunkoctHass xpomarorpaduss B ee KJIaCCHYECKOM BapUaHTE
(mpu aTMOC(epHOM NIaBICHUH) M BBICOKOA((PEKTHBHAS KUAKOCTHAS
xpomatorpadust (Mpy MOBBIIIEHHOM AaBJICHWUU) UCIOIB3YIOTCS JUIS
oTpeeNieHUs XUMUYEeCKH U TEPMUUYECKH HECTOMKHMX, HEJICTYUUX WIN
OYEHB MOJISIPHBIX BEIIECTB, HO B TO K€ BPEMsI MOTYT OBITh IPUMECHEHBI
JUIsl aHaJI3a BEILECTB, KOTOPbIE OOBIYHO ONMPEEIISIOTCS C TIOMOIIBIO
BbICOKOA((EKTHBHOM ra30Boi Xxpomarorpaduu. HauaB pazBuBaThcs
¢ cepenunnl 1970-x rr., MeTog BOXKX B mepBoe BpeMs CyIIECTBEH-
HO TIPOUTPBIBANI M3-32 OTCYTCTBHS MOJIXOAALIMX COPOCHTOB JJISI 3a-
MOJTHEHUS KoJoHOK. OJJHAKO C MOsIBIICHHEM MPUBUTHIX (Da3 Hacagoy-
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HbIC KOJIOHKH CTaju 00CCIIeUYMBATh BOCIIPOU3BOIMMBIE PE3YJIbTATHI,
4yTo cnenano BOXX maeanbHbIM HHCTPYMEHTOM JUIsl ONIPEICICHHUS
OOJIBIIMHCTBA TIECTHIIUIOB, BKJIFOYAs XJI0p- U (hochopopraHuvecKue
[IPOU3BOIHBIE, IOJIMAPOMATHUECKUX YTIIIEBOJOPOJOB, OTHOCHTEIb-
HO HEJICTYYUX BBICOKOMOJICKYJSPHBIX 3arpssHutenicii. C mOMOIIbI0
YKUJIKOCTHOW XpoMaTorpaduu MOXHO pasJeNiaTh TaKkKe OClKH, Hy-
KJICHHOBBIE KHCJIOTHI, aMHUHOKHUCIIOTBI, KPAaCUTEIH, IMOJIMCAXapHIbI,
B3pBIBYATHIC BEIIECTBA, JICKAPCTBEHHBIC Iperaparbl, METaOOJUTHI
paCTeHUN U )KUBOTHBIX.

Bbrok-cxema mpubopa s KUAKOCTHOM Xpomarorpaduu mpe-
cTaBJcHa Ha puc. 3.8.

IMoasrxHas Hacochasi
haza cucrema Hwxexrop

Kononka

Hurerparop
Cucrema
00paboTKn

QHHBIX
| Camonucent ’—' IHetekTop ’7 a

Puc. 3.8. bnok-cxema KHJIKOCTHOTO XpoMaTtorpada

st ahexTrBHOrO XpoMaTorpaduueckoro pasaeieHus onpese-
JSIEMBIX KOMIIOHEHTOB 4Yalle BCEro MPUMEHSIOT KOJOHKH JTMHON
70 25 cM 1 BHYTPEHHUM JTHaMETPOM 4—5 MM, 3aroiHeHHbIe cepuye-
CKMMH YaCTUIIAMH CHJIMKAressi pa3MepoM oT 5 10 10 MKM ¢ IpUBUTHI-
MH OKTaICUIIbHBIMU Tpynnamu. [losiBieHre B mociaeaHue Toibl KOJIo-
HOK MEHBIIIETO THaMETpa, 3aloJHEHHBIX 00Jiee MEJIKHMH YacTHULIAMH
CHJIMKAreJs, IPUBENO K YMEHBILICHUIO PacX0/1a pacTBOPUTENICH U MPo-
JOJDKUTENTBHOCTH aHAIN3a, YBEMUYEHHIO 3(D(HEKTUBHOCTH pa3/ie/ICHHUSI.

Cremyer OTMETHTh, UTO KOJIOHKH i1t BOXKX moBombpHO mopo-
rue. [Toaromy MX 3alMINAIOT OT 3arpsi3HEHUs] MPEAOXPAHUTEIBLHBIM
KapTpupKeM (TIPeaKoIoHKoi). O4eHb CI0XKHBIE CMECH JIydIIe Tpe/-
BApPUTEIBHO Pa3JeNATh APYTUMU METOJAMHU, a IIPU IIEPEXO0E OT OHO-
IO PacTBOPHUTENS K APYroMYy CJleayeT M30erath pe3KHX CKauKoB HX
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noJisipHOCTH. PacTBOpBI Mpo0 M pacTBOPUTENH MEpes] BBOJOM B KO-
JIOHKY HEOOXOIUMO (PHIIBTPOBATH.

s obHapykeHust aHanusupyembix BemiecTB B BOXKX mmpoko
MIPUMEHSIOTCSL YCTPOWCTBA, paboTa KOTOPBIX OCHOBaHa HA W3MEPEHUH
TIOTJIOMICHHS B YIILTPadHOIETOBOIM 001acTH, PIyopeCcCHINHI WITH JJIeK-
TPOXMUMHYECKHX XaAPAKTEPUCTHK. BO3MOMXHO TakKe COUYETaHUE KH[-
KOCTHOTO Xpomarorpada ¢ mMacc-criekTpomerpoM. Yarre Bcero mprme-
usietcs Y O-nerextop. OH mpeAcTaBiIsieT co00i BBICOKOUYBCTBUTEIBHBII
CO-crieKTpoMeTp € IPOTOYHOM MUKPOSUEHKOM, KOTOPBII PErUCTPUPYET
OIITHYECKYIO TIOTHOCTh PACTBOpA MPH OTIPEAEIEHHOM JTHHE BOJHBL

Ha npakTtuke yacto ObIBaeT HEOOXOAWMO MPOBOJUTH U3MEPEHUE
Ha Pa3JIM4HbIX JJIMHAX BOJIH OJJHOBPEMEHHO, KOI'/Ia OIIPENIEISIEMbIE CO-
eIMHEHHS TJI0XO pa3/esIsioTCs XxpoMarorpagudecku. BeicokoayBcTBU-
TeNbHAs 3aIUCh CIIEKTPOB CTaJIa PEAJIbHOCTHIO C HOMOLLBIO IETEKTOPOB
Ha JIMOJTHOM MaTpuIle, TaK Kak 3TO 00eCIeYrBacT MMOJy4YeHHE aHATUTH-
YEeCKHX JJAHHBIX C TOpa3zio OOJbINEH CTEIeHbIO I0CTOBEPHOCTH.

B uactHOCcTH, ¢ nosiBneHueM Y ®D-B-nerexkropa Ha IHOAHOW Ma-
Tpute BOXX crana ctangapTHBIM METOJIOM KOHTPOJISL KayecTBa MpH-
POAHOM M MUTHEBOU BOBI HA COJIEpIKAHNE TIECTULINIOB. MI3BeCTHO, UTO
MHOTHE M3 HMX TEepMHUYECKH HeCcTaOWJIbHBI, HApUMEp MPOU3BOAHBIE
(heHOKCUYKCYCHOW KHCIIOTHI. AHaTM3UpyeMbIe BEIECTBAa W3BJICKAIOT
13 BOJIBI C TTIOMOIIIBIO JKUAKOCTHOM WK TBEP10(a3HOM IKCTPAKT.

KoumponwHule 6onpocwl

1. KakoBbl 0cOOGHHOCTH pa3ziesieHus BelecTB MeTogoM BOKX?
2. Kak moctpoena 0J10K-cxema KUAKOCTHOTO Xpomarorpada?
3. KakoBbl o6iactu npumeHenns BOXX?

Jlumepamypa

1. ®enoposa, I'. A. TIpumMeHeHHE MHUKPOKOJIOHOYHON  KUJ-
KOCTHON XpomaTtorpaduu s aHann3a OMOJIOTHYECKUX KHUIKOCTEH
/T. A. ®enopora, JI. A. Koxxanosa // Xpomarorpadus Ha 61aro Poc-
cun / pen. A. A. Kypranos. — M.: I'parunra, 2007. — C. 666—684.

2. ®enopoBa, I'. A. IlpumMeHeHHE MHUKPOKOJIOHOYHOW BBICO-
K02(DPEeKTUBHON >KUIKOCTHOW XpomaTorpaduu B memuruae. Y. 1
/T. A. Denoposa, JI. A. Koxanosa, E. M. [lonsHackas // BecTHHK Boc-
cTtaHOBUTENbHON MeaumHbL. — 2008. — Ne 1 (23). — C. 35-41.
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3. ®enopoBa, I'. A. IlpumeHeHHE MHUKPOKOJIOHOYHOHW BBICO-
KO3 (EKTUBHOM >KUJIKOCTHOM Xpomarorpaduu B Meaunuue. Y. 2
/ T. A. ®enopona, JI. A. Koxxanosa, 1. H. Azaposa // BecTtHuk Boc-
cTaHOBHUTENIbHON MeauIHbL — 2008. — Ne 2 (24). C. 47-50.

Ipakmuueckas paboma 9
Onpeodenenue necmuyudos mMemooom
8bICOK0I(pheKmueHoll HcuOKOCMHOU Xpomamozpaghuu

JlaHHast MeTOIMKA TTO3BOJISIET OIIPENIENSITh B BOJIE OAHOBPEMEHHO
9 repObUIMIOB HA OCHOBE (PEHOKCUKUCIIOT C MPEACIIOM 00HAPYKEHUS
20 ur/n npu cranaapTHOM oTKiIoHeHHH 6—10 %. /lnamo3on omnpene-
JIIeMBIX KoHIeHTparuit cocrapisier 20—1000 ur/im.

Obopyoosanue u peaxmusvl. JKUIKOCTHON XpomaTorpad, komda
o0BeMoM 1 11, mcriapuTestb, BOPOHKA, (PHIBTpoBaIbHASI OyMara, YHUBEp-
carbHas MHIUKaTopHas Oymara. docdopHas KUCIIOTa, XJIOPHUI HATPHS,
JTHNAIeTar, 0e3BOHBIN CyIb(haT HATPUs, AllETOHUTPHJI, BO/A, STAHOIL.

Boinonnenue pabomot

[IpoOy Boabl 06BeMOM 1 JT TOAKUCISIOT (HOCHOPHON KHCIOTOM
1o pH=2,0, nobasmnsror 30 T XJI0pHIa HATPHUS U SKCTPATHPYIOT MOCIIe-
nmoBaTeNbHO TpeMs mopuusmu mo 100 mur sTwranerara. O6bequHEH-
HBIE OKCTPaKTHI PuIbTPyIOT yepe3 20 r 6e3B0IHOTO CyIb(aTa HaTpHs,
MIPOMBIBAIOT OCAJI0K Ha (MIbTpe ABYMS moprusmu mo 10 mur stuma-
[eTaTa U yJaisiioT pacTBOPHUTENh CHaJalla yrmapuBaHHEM 10 o0bemMa
4—5 MJI B pOTAIlMOHHOM HCTIApUTENIE, a 3aT€M HCIIaPEHUEM B TOKE a30-
ta. Cyxoi OCTaTOK pacTBOPSIIOT B CMECH alleTO-HUTPHI:BoAa = 15:85
7 BBOJAT 25 MKJI TPOOBI B )XKHIKOCTHON Xpomatorpad. Pazmencrue
MIeCTUITUIOB OCYIIEeCTBISIOT Ha Kojouke 100x4,6 mm Hypersil ODS
C TPAJUCHTOM KOHIICHTpAIuu MOABMKHON (a3er (B) ot 15 mo 55 %
B TeueHne 22 MuH mpu Temneparype 45°C. B kauyecTBe MOMBHXK-
HbIX (a3 npumensior pactsopel KHPO, ¢ C (KHPO,) = 0,005 mounb/n
¢ 0,01 % CH,CO0H B Boze (haza A) u 0,01 % CH,COOH B cmecu
aneronuTpri:Meranon = 1:1 (cdaza B). [Tapamerps! geTekTnpoBaHus:
JUTIHA BOJTHBI 230 HM, IMIUPUHA MMOJIO0CH 12 HM, JUTMHA BOJTHBI CpaBHE-
Hus — 180 M, mmpuHa monockl cpaBHeHUs — 80 HM. M nerTrdukanmto
BEIIIECTB MPOBOJIAT 110 BPEMEHAM YICPKUBAHHUS U 110 OMOIMOTCYHBIM
CIIEKTpaM UCCIIEyEMBIX COeIMHEHUH 111 Y D-uano3oHa.
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B ciyuae TBepmodazHoli 3kcTpakiuu npoly BOJAbI 00beMOM 2 JI
noJKUCIISIOT Gocdoproit kucioroit 1o pH = 2,0, nobasnsror 200 T
XJIOpUJa HATPUS U MPOIyCKaroT uepe3 KapTpuk C co CKOPOCTBHIO
1 000 mi/4. 3aTeM KapTPWIXK BHICYIIUBAKOT TOKOM a30Ta B TCUCHHE
20 MUH U ANTIOUPYIOT ONpeesisieMble BEIIeCTBA 4 MII alleTOHA. DIIOEHT
HCIAapSIOT B TOKE a30Ta 10 CYyXOro ocTaTKa, pacTBOpsOT B 0,5 M cMme-
CH alleTOHUTPUI:BOAA B COOTHOIIEHUU 15:85 1 moasepraroT Xxpomaro-
rpadupoBanuto. Kaptpumk mnepen ynorpeOiieHHeM MPOMBIBAIOT I10-
CJIEIOBATEIBHO 5 MJI ATaHONA U 6 MIT BOJIbI, OJKUCICHHOM 10 pH = 2.

Konmponvnvie 6onpocwi

1. KakoBa cyTh ompeneneHus IeCTUIHI0B MeTogoM BOXKX?
2. JIns kako# 11e1i HeOOXOAMMO OTIPEICTICHIE TTIECTUITHIOB?

Jlumepamypa

1. BBenenne B MUKpOMacTaOHYIO BEICOKOI((EKTUBHYIO KHI-
KOCTHYI0 xpomartorpaduto: nep. ¢ anri. / mox pexa. . Ucuu. — M.:
Mup, 1991. — 240 c., un.

2. Kapuosa, A. A. XXuakoctHas xpomaTtorpadus B MeIULMHE
/ A. A. Kapuosa // CopocoBckuii 00pazoBateibHblil xKypHait — 2000.
—Ne 11. - C. 35-40.

3. Maiictpenko, B. H. Dxonoro-aHanutudyeckuii MOHUTOPUHT
cyneprokcukanToB / B. H. Maiictpenxo, P. 3. Xamutos, I'. K. Bynnu-
KoB. — M.: Xumus, 1996. — C. 270-277.

4. Opnos, B. U. Teoperndeckue ocHoBbl BOXKX / B. U. Opos,
A. A. AparckoB. — JI3epxkuHck: HaydHo-TexHMueckas KOMMIaHHA
«Cunreko», 1997. — 41 c.

5. BeicokoahexkTuBHASA KUAKOCTHASL XpoMaTorpadust B OMoXu-
muu / mox pen. A. Xeamen. — M.: Mup, 1988. — 649 c.

3.4.6. Ilonamue 006 agppunnoi,
unu duocneyupuyeckoit, xpomamozpaguu
Ocoboe MecTo B JKHJIKOCTHOW Xpomarorpaduul 3aHHUMaeT Tak
HaspiBaeMasi adduHHAs, Wwin Onocnenuduyeckas, XxpoMaTorpadus
(ot anrn. affinity — cpoactso). Addunnas xpomarorpadusi OCHOBaHa
Ha UCKJTIOYUTEILHONU CIIOCOOHOCTH OMOJIOTMYECKH aKTUBHBIX BEIECTB
CBSI3bIBATH crienuduyeckn u o0paTUMO JIpyrue BemiecTBa. HayuHbie
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OCHOBBI MeToj1a 3ai0xkeHbl B 1951 1. B CIIIA, X0Ts niepBble 3KCnepH-
MEHTaJbHbIe YKa3aHHUs Ha OOJIbIINE MOTEHIMATbHBIE BO3MOKHOCTH
adunHOI xpomaTorpaduu ObuM moaydensl eme B 1910 r. Hlrap-
KEHIITEITHOM, UCIIOJIB30BABIIUM KpaxMall Ui BbIACICHHUS aMUIa3bl.
B ocnoBe addunHON XpomaTorpaduu JIEKHUT YHHUKAIBHOE CBOMCTBO
OMOJIOTMUECKN aKTUBHBIX COCIMHEHUH y3HABaTh CTPOTO OINpeEJesieH-
HBIE BELIECTBA, B MPOLIECCE KOTOPOTO pean3yeTcst TaK Ha3bIBaeMBbIi
OPUHOUI MOJEKYIAPHOTO pacrno3HaBaHusi. DepMeHT y3HaeT CBOM
cyOcTpar, aHTUTeH — aHTHTEJI0, TOPMOH — PELENTOpP.

[Iponecc pasneneHust BEIIECTB C HCIOJb30BaHUEM addUHHON
XpoMaTtorpaduy BKJIIOYAET HECKOJIBKO CaMOCTOSTEIbHBIX OSTaloB.
XpomarorpauuecKyro KOJOHKY 3aroJHSIIOT HOCHTENIEM, KOBaJICHT-
HO CBSI3aHHBIM C KaKUM-JTHOO OMOJIOTHYECKH aKTUBHBIM BEIIECTBOM
(muranmom). JIuranmamu MOTYT CITy>KUTh caMble pa3iHYHbIE COCIH-
HeHMs: OeNKH, MenTHIbl, AMUHOKUCIOTBI, BUTAMHUHBI, HYKJICOTUBI,
HYKJICMHOBBIE KHCIIOTHI, YITIEBOBI 1 MHOTHE APYTHE BeulecTBa. B ka-
4yecTBe HocuTelNel B appuuHON XpomaTorpaduu MOTyIHIH HIHPOKOE
pacmpocTpaHeHue TPaHyJIUPOBAHHBIC T'€lH arapo3bl U MOJUaKpUIIa-
Muza (6uorens P), monMucTUPONBbHBIE CMOJIBI ¢ XMMUYECKH AKTHBHBI-
MU TpyIIaMH, LEJJII0NI03a U ee NMPOU3BOAHBIE U T. 1. 3aTeM uepes
KOJIOHKY TPOITyCKalOT aHaJH3HPYEMYIO CMECh BEIIECTB, K OJHOMY
U3 KOTOPBIX UMMOOWIIM30BaHHBIN JTUTaH/ 00Ja1aeT OMOIOTHYECKIM
cpoxcTBoM. BriOupas u3 cmecu TpedyemMoe coeAnHEHHE, JIUTan 00-
pasyet ¢ HUM KoMIutekc. OcTanbHble KOMIIOHEHTBI TPOMAYT Yepes3 Ko-
JIOHKY, He 3aJiepkuBasick. Crenuduiecku agcopOMpoBaHHBIN KOMIIO-
HEHT MOXET ObITh OCBOOOX/IEH U3 KOMILJIEKCa U3MEHEHUEM TIPUPO/IBI
anroeHTa, pH wim noHHoM cuitbl (cM. puc. 3.9).
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Puc. 3.9. OcHoBHble 3Tamns! adhhuHHOI XpomaTorpaduu:
1 — noxroroska copoenra it ahGpuHHON XpoMarorpaduu,
MMMOOMIIN3ALHS JIUTaH A TOBEPXHOCTHIO HOCHTEJIS,

2 — 103UPOBAHHUE B XPOMOTOTrpaMIECKYIO KOJIOHKY aHAIM3HPYEMOH CMECH;
3 — syutronpoBaHue (IoAava MoABKHON (asel), B Ipolecce KOTOPOro
HPOUCXOUT CIelM(HYECKOE CBA3BIBAHNE JIUTAHIOM TPEeOyeMOro KOMIOHEHTa;
4 — 3amMeHa NOBWKHOI (ha3bl UIs pa3pyLIeHHUs KOMILIEKca
¥l BBIICJICHUSI CBSI3AaHHOTO OMOJIOTMYECKU aKTHBHOIO BEIIECTBA

KoumponwHule 6onpocwl

1. Ha yvem ocHoBaH MeToj ahduHHOM XpomaTorpadun?
2. KakoBbl ocHOBHBIE 3Tanbl ahGuHHON XpomaTorpadun?

Jlumepamypa

1. bessepuienko, A. U. Apdunnas xpomarorpadus / A. 1. bes-
BepuieHko. — Kues: HaykoBa nymka, 1973. — 126 c.

2. KapmoBa, A. A. XKuakoctHas xpomatorpadusi B MeIUITUHE
/ A. A. Kapuosa // CopocoBckuii o0pa3zoBaTensHbIN xKypHai. 2000.
Ne 11. C. 3540.
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3.5. I'azosasn xpomamozpaghus

I"azoBast xpomarorpadusi — yHUBEpCAIbHBIA METOA Pa3/ieiIeHUs
cMecell pa3HOOOPa3HBIX BELIECTB, UCHAPSIOUIMXCS 0€3 Pa3IoKeHHS.
DToT MeTo BepBhie ObLT peann3oBaH B 1952 r. Jlxxeiimcom u Map-
TUHOM JUIS Pa3JesICHUS JIETYYUX KUPHBIX KHCIIOT.

Teopemuuecxue OCHOBVL Memood

[MogBwxHOM (a3oi B ra30Boi XpoMaTorpaduu sIBIsSETCS T'a3 WIN
nap. B 3aBUCUMOCTH OT COCTOSIHUS HETIOIBHIKHOU (ha3bl ra30Bast Xpo-
MaTorpadus moapasaenseTcs Ha ra30-a1copOIMOHHYI0, KOTIa HeMO/I-
BUKHOU (pa30ii ABISCTCS TBEPJIbIA aJCOPOCHT, U ra30-KUJIKOCTHYIO,
KOT'JIa HEMOJBMXKHOU (Da30i SIBIISCTCS KHUIKOCTh, a TOYHEE, MJICHKA
KUJIKOCTH Ha TOBEPXHOCTH YacTHIl TBepAOro copdenta. [Ipunrmmn
paszeneHus — HEOAUHAKOBOE CPOJICTBO OPraHUYECKUX BEILECTB K JIe-
Ty4eill OJBIKHON (asze u cTalimoHapHOH (ase B KOJIOHKE.

B nepsoM ciydae NpOMCXOAUT HENPEPBIBHOE PACIPEICIICHUE
KOMITOHEHTOB CMECH MEX/Iy JIBIKYIIEHCS ra30Boi (pa3oi, Ha3bIBac-
MOW Ta30M-HOCHTENEM, U TBEPABIM aJicOPOEHTOM, OOYCIIOBICHHOE
YepeloBaHuEeM MPOIIECCOB COPOIMHK U AecopOoumu. Uem Xyxke Belie-
CTBO COpPOHMPYETCsI, TEM PaHBIIE OHO BBIXOAMUT M3 KOJIOHKH.

Bo BTOpOM cCilydae MpOUCXOJUT YEPEAOBAHUE PACTBOPEHUS KOM-
ITOHEHTA B IJICHKE YKUJIKOU (pa3bl, HAHECEHHOW Ha TBEPJIbIi HOCUTEITb,
¢ 00OpaTHBIM BBIJICTICHUEM B Ta30BYIO ()a3y, T. €. B IOTOK ra3a-HOCHTEIIS.

TBepablil HOCHUTENb, NIPUMEHSAEMBIM B ra30BOH XpOMAaTOrpa-
¢uu, 1OIKEH UMETh OOJIBIIYIO MJIOLIA/b MIOBEPXHOCTH U OJHOPO/I-
HBII pa3mep yacTui. OOBIYHO MCHOIB3YIOTCS YacTULBI Pa3MEpOM
0,25-0,35 MmMm.

B To Bpemsi kak B Ta30-aJIcCOpPOIMOHHON Xpomarorpaduu cop-
OCHTaMU CIIy’)KaT aKTUBHBIC aJICOPOCHTHI (aKTMBHPOBAHHBIN YIOJib,
CWJIMKAareyb, MOJIEKYJIIpHBIE CUTA), B Ta30-KUAKOCTHONW XpoMaTorpa-
(bvu IPUMEHSIOTCSL TBEPJIbIC UHEPTHBIC HOCUTEIU THIIA TUATOMUTA,
ucnonb3yercs Takke Qapdop, crexio, miactmaccel. merorest pas-
JINYHBIC TUIIBI TBEPBIX HOCUTEICH TMPOMBIIIJICHHOTO H3TOTOBICHHS.

KonnyectBo TBepabix (a3 Bce ke OrpaHUYCHO, IMOATOMY MO-
BEPXHOCTb TBEPJOIO HOCHUTENS YACTO MOKPBIBAIOT TOHKHM CIOEM
KHUJIKOCTH (HemoJBMkHas (a3za). OOBIYHO MPUMEHSIOTCS KUAKOCTH
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C HU3KOH yIIPYTrOCThIO TAPOB, XUMUYECKU HHEPTHBIC TI0 OTHOIIICHUIO
KO BCEM KOMIIOHEHTaM cMecu. Yucno xxuakux (a3, IpUroHbIx Jis
xpomaTorpaduu, BO MHOTO pa3 MPEBbIIIACT YHCIIO aJCOPOCHTOB, YTO
MO3BOJISIET B KaXJIOM OTJEIIBHOM Clly4ae Mmojo0parh Haubomee 3¢-
(bexkTuBHYIO KUAKOCTh. [locienHsss MOKET ObITh TBEP/OW MPHU HU3-
KOU TemIepaType, HO 00513aTeIbHO JOKHA OBITh JKUJKON U IPAKTH-
YECKHU HEJIeTY4eH IpH TeMIiepaTypax, 00eCIeuynBarOIUX pa3iciICHIEe
KOMITOHEHTOB CMECH.

OCHOBHOUW XapaKTEPUCTUKON KUAKOU (pa3bl SBISCTCS CTEICHb
ee moJisipHOCTH. llpM mpouymx OJMHAKOBBIX YCIOBHSIX Ooliee Io-
JISIpHBIE a3kl JArOT Jyulnee paszjaeicHue. HemomspHble ¢a3bl, Kak
MPaBUJIO, UMEIOT OOJBIIUNA MOJIEKYJISIPHBIH BEC M YCTOWYHUBBI TIPH
BBICOKMX Temrepatypax. [lonspabeie (a3l 001a1at0T BBICOKON H3-
OMpAaTEIBHOCTHIO, OJTHAKO OHU MEHEE YCTOWYUBBI MIPH MOBBIIICHHBIX
TEMIIEPATypax, pasiiarasicb, MOT'yT HapyllIaTh MPOLECC pa3IeicHHUs.
KonudecTBo ®uako (a3el B MPOLEHTaX K TBEPJOMY HOCHTEIIO Ba-
ppupyeT B mupokux npeaenax ot 1 1o 30-50 %, yrto 3avacrtyio no-
3BOJISICT BJIUATH Ha OBICTPOTY U KaueCTBO pasneicHus cmeceid. [Ipu-
MEpOM HEMOJISIPHOM JKUKOH (Da3bl CIIyKUT, HATIPUMED, Ba3CIIMHOBOE
Macio. K mossipHbIM KUAKUM (a3aM OTHOCSTCS TOJUTIIUKOINH, T0-
au3dupbl. OOBIYHO HJIs aHATU3a OUOJIOTHYECKUX 00BEKTOB HCIIONb-
3YIOT CUJIMKOHOBBIC IPOU3BOJIHEIE.

[Tpu BBIOOpPE *KUAKOHU (ha3bl MOJIE3HBIM 0Ka3aJI0Ch CTAPOE MPaBH-
JI0 — «110I00HOE PACcTBOPSETCS B 10I00HOMY». B COOTBETCTBHU C ATHM
MIPaBUJIOM JUISL Pa3/IeTICHHsI CMECH JIBYX BEIIECTB BHIOUPAIOT KHUJIKYIO
(hazy, ONM3KYI 110 XUMHUYECKOH MPHUPOJIE OJHOMY M3 KOMIIOHEHTOB.,
OrpaHM4eHHOCTh TAKOTO IMOJAX0Ja IS BEIIECTB C OJM3KUMHU CBOWi-
CTBaMH HMJIM CMECSMH CIIO)KHOTO COCTaBa O4eBHHA. DPPEKTUBHBIM
OKa3aJI0Ch MPUMEHEHHE KOJIOHOK, COAEPIKAIIUX HECKOJLKO HEMOJ-
BIDKHBIX (a3 WU CIIOKHBIE COPOCHTHI.

KoOMIOHEHTBI CMeCH CEeNIEKTUBHO yICPIKUBAIOTCS HETIOABIIKHOM
(hazoii, a 3aTeM BBIXOJAT U3 KOJIOHKU U PETUCTPUPYIOTCS IETEKTOPOM.
CurHasbl I€TEKTOpa 3aIUCHIBAIOTCS B BUJE XPOMATOTPAMMBI aBTOMa-
TUYECKHM MOTSHIIMOMETPOM (CaMOITHCIIEM ) UJTH YK€ PErHCTPUPYIOTCS
Ha 3KpaHe KOMITbIOTEpa.
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3.5.1. Annapamypnoe ogopmnenue
2a306011 xpomamozpaguu

OCHOBHBIMH y3JIaMH Ta30BOTO XpoMaTorpada sSBISIOTCS HCTOY-
HHK ra3a-HOCHTeNs M OJIOK MOATOTOBKU Ta30B, HCIAPHUTEINb, TEPMO-
cTaT KOJOHOK U CaMM XpoMaTorpaduueckue KOJIOHKH, IETEKTOp, CH-
CTeMa perucTpanuu u 00padoTKu naHHbIX (puc. 3.10.).

Puc. 3.10. [TpuHimnuanpHas cxema ra3oBoro xpomarorpada:
1 — ra3-HocHTelb, 2 — UCHAPUTEND, 3 — XpoMaTorpaduyeckas KOJOHKa,
4 neTeKkTop, S — CaMOIMLIYIIUI perucTparop,
6 — U3MepUTeNb CKOPOCTHU MOTOKA, 7 — TEPMOCTAT

J1711 TOYHOTO KOJTMYECTBEHHOTO 0TOOPa IMPOOHI ¥ BBEECHHS €€ B XPO-
MaTorpauecKyr0 KOJIOHKY HCIOJIB3YHOT 103aTop. OIHUM U3 OCHOBHBIX
TpeOOBaHMIA K JI03aTOPY SBISETCS BOCIIPOU3BOANMOCTD pazMepa MpoOsI
U ITIOCTOAHCTBO YCJ'IOBI/II‘/II €€ BBC/ICHU B KOJIOHKY. KpOMe TOro, BBCIACHUEC
IpOOBI HE JIOJDKHO BBI3BIBATH PE3KOTO U3MEHEHHS YCIIOBUH pabOThI KO-
JIOHKH ¥ IPYTHX Y3JI0B XpOMATOrpadiIecKoi YCTAHOBKH, @ BHYTPCHHSS
MIOBEPXHOCTh J03aTOpa HE J0JDKHA 00JIa/IaTh KATAINTUYCCKON WU aJl-
COPOITMOHHON aKTUBHOCTBIO IO OTHOIIEHHIO K MPOOE.

I'azoo0pa3Hbie U xuKHUE MPOOLI OOBIYHO BBOJST C MOMOIIBIO
CHETMATBHBIX MITPUIIEB, TPOKAIBIBAS B MECTE BBOJA MPOOBI Kaydy-
KOBYI0 MeMOpaHy. [IpMeHsI0TCs Ta30BbIe HIMPHUILBI JJIs ra3000pa3-
HBIX MPOO M MUKPOIINPUIIBI ISl KUAKHX. MUKPOIIIPHUIIBI TTO3BOJISI-
FOT BBOJUTH B Xpomatorpad mpoOsl 00BEMOM OT JOJICH A0 IEeCATKOB
MUKpoJUTpoB. Hepenko B 1abopaTopHO# MpaKkTHKE B KAYECTBE J103a-
TOpa MPUMEHSIETCS MEAUIIMHCKAN TITTPHII.

Trepapie mpoObI BBOJATCS B Xpomarorpad WK TOCHe epeBojia
WX B PacTBOP WJIA HETIOCPEICTBEHHBIM UCITAPEHNUEM TIPOOBI B HATPETOM
J103aTope, Ky/ia OHa BBOJHTCS C TOMOIIBIO UTOJIFHOTO yITKa. M3BecTHBI
U ApyTUe yCTPOUCTBA.

Hcmapurensb ciry»kuT A1 IepeBo/Ia KUK TPOOBI B TApoByIo (azy.
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Cepaue razoBoro xpomarorpada — xpomarorpapuyeckasi KOJIOH-
ka. CyIlecTByeT /IBa OCHOBHBIX THIIa KOJOHOK: HACAJ0YHBIC U KalHJI-
nsipable. HacaouHble KOJOHKY MPEACTABISIIOT COOOH CTEKISIHHBIC HITH
MeTaITMYeCKUe TPYOKU JUTMHOM OT 1 10 5 M ¢ BHYTPEHHUM JHaMETPOM
ot 1,5 1o 5 mm. OHU 3a0HEHBI «HACATKOW» — TBEpAOH OCHOBOH € Ha-
HECEHHOW Ha Hee HeMOoABIKHON (a3oil. B xauecTBe TBepIOH OCHOBBI
HCIOJIb3YOTCS Pa3IMYHbIE TOPUCTHIE BEIECTBA, HA IOBEPXHOCTU KO-
TOPBIX JOJDKHA 00pa30BaThCs TOHUYANIIIAS TICHKA HETIOABM)KHOH (a3bl.

MO3KHO UCIIOIB30BATh CaMy CTEHKY KOJIOHKU KaK TBEPAYIO OCHOBY.
Tornma peus UAET O KAWIIPHON KOJIOHKE. TEXHOIOrUsl U3rOTOBICHHUS
KAIWUISIPHON KOJIOHKU — 3TO HAHECEHNE HA CTEHKY JJIMHHOIO Karuisipa
13 KBapILEBOI'0 CTeKJIa (KaK MpaBuio, 10 30 M) TOHYAHIIIEro cJI10s HeMOI-
BWDKHOM (pa3bl. DTa TEXHOJIOTHS TIO3BOJIHIIA CYIIECTBEHHO YITyUIIHTh 1a-
pameTpbl pa3fenacHus CMeCei. Y KallMUIPHBIX KOJIOHOK IIPEAIIOYTEHNE
otnaroT MaieM quameTpam (0,25 mm). [71st BBITOTHEHHST XpOMAaTorpa-
(ryeckoro aHanM3a HeOOXOANMO MOA0OPATh XaPaKTEPHUCTUKU KOJOHKH.
Hawnbonee BakHbIl 9Tan — BEIOOp cTanmoHapHo (a3bl. HemogsmxHas
(aza JoImKHA COOTBETCTBOBAThH CIIEAYIOIIMM KPUTEPUSIM: XUMHYECKAs
CTOWKOCTB, HU3KOE JaBJICHUE Tapa B Auara3oHe pabouux TeMIleparyp
KOJIOHKH, OCTaTOYHbIE KOA(D(MHULMEHTHI PACTIpeieNieHUs] U CEIeKTHB-
HOCTb I10 OTHOILEHHUIO K UCCIIEAYEMbIM BELIECTBAM, HU3Kasl BI3KOCTb.

Hcrnonb30BaHne JIErKUX ra3oB-HOCUTENEW (Teluid) yCKOpseT aHa-
JM3, 2 OTHOCUTENILHO TSDKEJBIX (A30T) YJIYULIMT Ka4eCTBO Pa3/ieNCHUS
B ymep0 ckopoct. CKOpPOCTh Ta3a BHIOMPAIOT HKCIIEPUMEHTAIBHO IS
JOCTHKEHHSI XOPOLLETO Pa3Ae/ICHHsE KOMIIOHEHTOB CMECH U MAKCUMaJIb-
HOI'0 YCKOPEHMsI BpEMEHH aHain3a. Tak Kak XapakTep pas/eleHus Ha-
XOIIUTCS B 3aBUCHMOCTH OT TEMIIepaTypbl, XpoMaTrorpaduueckast KOJIOH-
Ka pa3Mellaercs B IporpaMMUpyeMoM TepMoctare. Paznenenue cmecu
BEULIECTB C IIMPOKUM JUANA30HOM TEMIIEPATYP KUIICHUS HAYMHAIOT IIPU
HU3KOM TeMIlepaType TepMOCTara, a 3aTeM IPOrPaMMHUPYIOT IIOCTOSTHHOE
TMIOBBIIICHUE TEMIIEPATYPBI UL SIMFOMPOBAHUS BBICOKOKUIISIIUX KOMIIO-
HeHToB. Kazasnoch Obl, ¢ yBeIMUeHHEM JJIMHBI KOJIOHKH M YMEHbLICHHEM
CKOPOCTH TepeABIKeHUsI dPPEKTUBHOCTh pa3leieHus J0JKHA BO3pac-
Tath. Ho mpu 3TOM BemecTBa pa3MbiBaroTcs u3-3a 1uddysun. [losromy
CYILIECTBYET ONTHMAJIbHBII KOMIPOMHUCC MEXKIY dPPEKTUBHOCTBIO pa-
00TBI KOJIOHKH, AU Qy3Heii 1 BpeMEHEM aHAITN3a.
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DBouonyst Ta30BoOi XpomaTorpadur BO MHOI'OM — HCTOPHS COBEp-
LICHCTBOBAHUSI CHCTEM JIeTeKTHpOBaHUS. JleTeKTop (uKcHUpyeT u3Me-
HEHHE KaKoro-JTnOo CBOMCTBA ra3a-HOCHTENS IMPH MONaJaHHd B MOTOK
HCCIIEAyeMOro BellecTBa. B HacTosiiee Bpemsl B ra30BOM XpomaTorpa-
(UK TPUMEHSIOTCS CIIEAYIOIINE OCHOBHBIE BHIIBI JETEKTOPOB: ACTEK-
TOpP TIO TEIJIONPOBOJHOCTH (KaTapoMeTp), MIaMEeHHO-MOHM3AIMOHHBIH
JIETEKTOP, TEPMOMOHHBIM JETEKTOp, AETEKTOp JIEKTPOHHOTO 3aXBara,
Macc-criektpomeTp. Kpome Toro, 10cTaTo4HO IMPOKO NPUMEHSIIOTCS (ho-
TOMOHM3AIIMOHHBIN AETEKTOP, IETEKTOP XEMUTFOMUHECIIEHIINH, aTOMHO-
SMHUCCHOHHBIN JIETEKTOP, CHEKTPOPOTOMETPHYECKHE AETEKTOPBI.

OpHuM 13 Harbosee pacipoCcTpaHEHHBIX AU(QepeHINaTbHBIX Jie-
TEKTOPOB sIBIIsIeTCs KatapoMeTp. [ [puHim ero paboThl OCHOBaH Ha U3Me-
PEHHH CONPOTUBIICHHS HAIPETOH IJIATHHOBOW MM BOJIL(PAMOBOI HUTH,
KOTOpOE 3aBHUCHT OT TETUIONPOBOJHOCTH OMBIBarOIIEro rasa. Koimaectso
TETIOThI, OTBOJMMOE OT HarpeToi HUTH MPH MOCTOSIHHBIX YCIOBUSIX, 3a-
BHUCHT OT cOCTaBa ra3a. Yem 0oJIbliie TeIUIONPOBOAHOCTD OIMPEACIIAeMbIX
KOMIIOHEHTOB CMECH OyleT OTIMYarhcsi OT TEIUIONPOBOIHOCTH rasa-
HOCHTEJIS, TeM OOJbIlel YyBCTBUTENBLHOCTBIO OyIeT o0nagaTh Karapo-
Metp. Hanbonee momxoasmmm ra3oM-HOCHTEIEM € 3TOW TOUYKH 3PCHUS
SIBISIETCS. BOJIOPOJ], TETIONPOBOIHOCTh KOTOPOTO 3HAYUTENBHO MPEBBI-
[IaeT COOTBETCTBYIOIIYIO XapaKTEPUCTHKY OOJBIINHCTBA IPYTUX Ta30B.
OnHaKo B HEJsIX TEXHUKH O€30IaCHOCTH Yallle PUMEHSIETCs TeNui (a30T),
TETIONPOBOIHOCTE KOTOPOTo TAaKXkKe JI0CTaTOYHO BhICOKA. B mociennee
BpeMs METAJUTMYECKHE HUTH B KaTapOMETPE YCIIEIIHO 3aMEHSA0TCS Tep-
MHCTOpPaMH, UMEIOIMMH 00Jiee BBICOKHH, YeM y METaJIoB, TeMIIepa-
TYpHBIA KOA()(HULMEHT 3IeKTpUUecKoi MPOBOAUMOCTH. JlocToMHCTBaMH
KaTapoMeTpa SIBJISIFOTCSI IPOCTOTA, IOCTATOUHAsl TOYHOCTh M HAZIEAKHOCTD
B pabote. OHAKO H3-3a CPABHUTENBHO HEBBICOKOI YyBCTBUTEIILHOCTH OH
HE IPUMEHSETCS ISl ONpeIeNIeHUs] MUKPOIIPUMECEH.

[puHLMn felcTBYS ITaMEHHOT 0 IETEKTOPa OCHOBAaH HA TOM, YTO TEM-
repartypa BOJIOPOTHOTO IIaMEHH T'OPEIKH U3MEHSETCs IPH TIOMaiaHuH B
HEro opraHnyeckrx BemiecTs. Hanbomnbiieil 4yBCTBUTENBHOCTHIO 0071312~
10T MOHU3ALMOHHBIE JE€TEKTOPBI, HAIIPUMEp IJIaMEHHO-HOHHU3AIIMOHHBIN
(I 1), mozBosstrorumii 00Hapy)uBath 10 10 I aHaTM3UPyEMBbIX BELIECTB.
B atHx nerekropax M3MeEpSIOT SIEKTPUUECKYIO ITPOBOIMMOCTD IUIAMEHH
BOJIOPO/IHOI Topenky. YUCTo BOZOpoIHOE TIaMst 001agaeT OueHb HU3KOH
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AIEKTPUYECKOI POBOAUMOCTEIO. [Ipu mosiBieHn# B BOJOPOIE puMeceit
OPTraHUYECKUX COCAMHEHHI MMPOUCXOUT MOHM3AIHS IIAMEHH, TTPOTIOp-
LMOHAIbHASI KOHLICHTPAIIUK TIPUMECH, YTO JIETKO MOYKET ObITh H3MEPEHO.
Bricokasi 4yBCTBUTEIIBHOCTD JICTEKTOPOB 3TOr0 THIIA K OPraHMYECKUM
COCIIMHEHHUSM 00YCJIOBIIIA MX IIUPOKOE IPUMEHEHHE.

Bb10op nerexkTopa NpHHIMITMATIBHO BaXKEH Ui aHam3a mpod. Kpu-
TEPUSIMU BBIOOPA SIBJISFOTCS UyBCTBUTEILHOCTD U JTIMAIIa30H PUMEHEHHSL.
KarapomeTp mo3BoJsieT OIpenenuTh BEIIECTBO, COAEPKAHHE KOTOPOro
B ripobe cocrapisieT 10 %. UyBCTBUTENPHOCT MOHU3ALMOHHBIX AETEKTO-
POB K OpraHMYECKUM BelllecTBaM 3HaunuTebHO Bbie (10 %). g Tepmo-
HOHHOT'0 JISTEKTOPa YyBCTBUTEIILHOCTB 10 OTHOILCHUIO K (hocdopopraHu-
YECKHUM COETMHEHUSIM BO3pacTaeT elle Ha 3—4 nopsiaka. DIeKTpoHO3axBaT-
HBIH JETEKTOP MPAKTHYESCKH HEUYyBCTBUTEIICH K COSAMHEHUSIM O€3 aTOMOB
TaJIOr€HOB, 3aTO M0 OTHOIICHUIO K TTOJIUTAJIONSHITPOU3BOIHBIM OH Ha 2—3
TOPsI/IKA YyBCTBUTEITHHES, YeM MOHU3AIMOHHO-TIIAMEHHBIN JieTekTop. Ta-
KM 00pa3oM, TIpH MPABUIILHOM BBIOOPE KOJIOHKH, JCTEKTOPA U C y4eTOM
MaJIoro ooreMa mpoOkI MpesieT 00HAPYKEHHUS BEIIECTB METOIOM Ta30BOM
xXpomatorpaduu MPEBOCXOIUT MHOTHE JPYTUE METOIbI aHAJTH3A.

[IpumeHneHue Macc-CIeKTPOMETpa B KAUECTBE IETEKTOPa ra30BOr0
xpomatorpada sIBUJIOCh COOBITHEM TaKOro MaciiTada, 4To MoTpeOoBa-
JIO CAMOCTOSITEIbHOTO HAMMEHOBAHUS. JTa Pa3HOBUIHOCTh METO/1a Ha-
3BIBACTCS] XPOMATO-MaCC-CIIEKTPOMETpHsl. Macc-crieKTpomeTp obasa-
€T CIIOCOOHOCTBIO HE TOJILKO 3apErHCTPUPOBATh MOSBICHUE B HEM pa3-
JIEJIIEMOT0 KOMIIOHEHTa, HO U YCTAaHOBUTH €ro CTpykTypy. Lllupokoe
MIPUMEHEHUE XPOMATO-MaCC-CIIEKTPOMETPOB BhI3BAJIO HEOOXOIUMOCTh
CO3JIaHMsI TUTAHTCKUX OUOIMOTEK — 0a3 TaHHBIX MAcC-CIIEKTPOMETPOB
BCEBO3MOXKHBIX COCTUHEHUH.

HWraxk, B MeTO/IE TA305KUIKOCTHOM XpoMaTorpadiu HIUPOKO BapbUPY-
FOTCSI TEMIIepaTypa, CKOPOCTh Ta3a-HOCUTEITsI, TapaMeTpbl XpomaTorpadu-
YECKOM KOJIOHKH, YKUJIKast (paza, THIT JeTeKTopa. JTO CO3/IaeT COBEPIIICHHO
YHUKAJIBHBIC YCIIOBUS JUTsI PEIICHIS PA3IMYHBIX aHATUTUUCCKUX 33124,

3.5.2. Kauecmeenunlil u KOauuecmeeHHvlil AHaiu3

Yro Takoe xpomarorpamMma’? KaxaoMy KOMIOHEHTY CMECH Ha Xpo-
MaTorpaMMe COOTBETCTBYET OTIeNbHBIN MUK (puc. 3.11). Bpems ot Ha-
Yajia XpoMaTorpaMMBI J0 TIOSIBIICHUSI BEPILIFHBI ITHKA Ha3bIBACTCS BpEMe-
HeM yniepskuBanus. [ [pr cTporom BoCIpOM3BEIEHIHN BCEX YCIIOBHN BpeMS
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YACPKUBAHUSA ABJIACTCA TaKOM Ke (1)PI3HKO—XHMI/I‘ICCKOI>1 XapaKTepUCTH-
KoMt BCIIIECTBA, KaK €ro IJIOTHOCTD, [TOKA3aTe/Ib MPEJIOMJICHUA U T. AO.

Puc. 3.11. XpomaTorpamMmma TpeXKOMIOHEHTHON CMECH:
0 — MOMEHT BBeJICHUsI IPOOLI B IPHOOD;
1, 2, 3 — xpomaTorpaduIecKie IMMKH KOMIIOHEHTOB CMECH;

t> tys Ly — BpeMsl yepKMBaHUSA KOMIIOHCHTOB

Tl 122

OnpezeneHne KaueCTBEHHOI'O COCTaBa CMECH MPOBOIUTCS My-
TEM COIOCTABICHHS BPEMEHHU YJEpKMBaHUs JaHHOTO KOMIIOHEHTa
W STallOHA-BELIECTBA M3BECTHOH CTPYKTypbl. CoBIajieHUEe BpEeMEHH
yIEPKUBAHUS STAIOHA U ONPEACIIIEMOr0 KOMIIOHEHTa MOYKET YKa3bl-
BaTh Ha MX MJIECHTUYHOCTh. DTaJOH Yalle BCEro A00aBIsIeTCS B MC-
clieyeMyto cMech (MeToa MeTKH). [Ipu 3TOM YMCiio MUKOB Ha Xpo-
MaTorpaMMe He JOJDKHO U3MEHSTHCS, @ HUHTCHCUBHOCTD MTUKa OJHOTO
13 KOMIIOHEHTOB JIOJKHA YBEITUYUBATHCS.

Onpezenenre KOIMYECTBEHHOTO COCTaBa CMECH OCHOBAHO Ha JIOITY-
LICHUH TOTO, YTO MHTEHCHBHOCTH MHKA KAKAOTO KOMIIOHEHTa MPOIop-
LOHAJIBHA €T0 COJIEP’KaHMIO B CMecH. B kauecTBe Mepbl HHTEHCHBHOCTH
MPUHUMAETCS IUTOLIaAb MUKOB S. OOBIYHO /151 TOT0 YMHOKAIOT €T0 BbI-
coty (h) Ha mmpuHY (W), ©I3MEPEHHYIO Ha MOJYBBICOTE MHUKa: S =h — w.
AHanu3 JaHHBIX B COBPEMEHHBIX XpomaTtorpadax aBTOMaTH3HPOBAH.
Kax npaBuno, nonyyeHHble ganHble oOpabareiBatotcs IBM, comocras-
JSTEOTCS ¢ 0a3aMu TaHHBIX, TIOJIBEPraloTCsl CTATHCTUYECKON 00padoTKe.

OCHOBHBIMH B KOJMYECTBEHHOU XpomaTorpaduu sSBISIIOTCS Me-
TOJbI: HOPMHUPOBKH, HOPMUPOBKH C KATMOPOBOUHBIMH KO3 PHULIEH-
TaMH, BHYTPEHHEH CTaHAapTU3alNH U a0CONIOTHON KaJIMOPOBKH.
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[Ipu ucnonbp30BaHNN MeTOa HOPMHUPOBKH NIPUHUMAIOT CYMMY
BBICOT BCEX MUKOB WK cyMMy ux momazaeit 3a 100 %. Torma ot-
HOILIEHHE BBICOTHI OTAEIBHOIO NMMKA K CYMME BBICOT MJIM OTHOLIEHHE
IJIOLIAIM OJHOTO MHKa K cyMMe Mioliaaed, ymHoxkeHHoe Ha 100,
OyzeT XapakTepu3oBaTh MaccoBylO aoit0 (%) KOMIIOHEHTa B CMe-
cu. BrionHe moHATHO, 4TO TakoOl METOJ MpearojaraeT CyIlecTBOBa-
HUE OJIMHAKOBOW 3aBHUCHUMOCTH BEJIMYMHBI M3MEPSIEMOI0 MapaMerpa
OT KOHIIEHTpAllUU AJIs BCEX KOMIIOHEHTOB CMECH.

B meTone HOPpMHPOBKH ¢ KATHOPOBOYHBIMH KO03¢dunueH-
Tamu 32 100 % npuHMMaeTcs cyMMa MapaMeTpoB MHUKOB C y4ETOM
YYBCTBUTENBHOCTH Je€TeKTopa. Paznuune B 4yBCTBUTEIBHOCTH Jie-
TEKTOpa YYUTHIBAETCS C MOMOIIBIO MONPABOYHBIX KOI()(UIIMEHTOB
JUIsL K&KI0T0 KoMrnoHeHTa. OuH U3 mpeoliagaronix KOMIIOHEHTOB
CMECH CUUTAIOT CPABHUTEIBHBIM M MONPABOYHBIH KOAPPHULIUESHT JIs
HET0 NPUHUMAIOT paBHbIM enuHuLEe. KannOpoBouHsle ko3¢ dunreH-
oI (K) paccuutsiBaroT 1o gopmyie:

Ki=S_/Si

rae S_ — IIIONIa/ib MKa CTaHIapPTHOTO BENIECTBA; Si — IIomaib
MMKa ONPEEsIeEMOro BEIIECTBA.

Konnenrtpaiyst KOMIOHEHTOB B aHAJIM3MPYEMOM CMECH paccuu-
ThIBa€TCs 10 (hopMyJie:

Hambonee TouHBIM sBIISIETCS MeTOA a0COJIOTHOWH KaJauOpPOB-
KH. B 3TOM MeToze SKCHEpMMEHTAIBHO ONpPEACISIOT 3aBUCHMOCTD
BBICOTHI WJIM IUIOLIAJM IIMKAa OT KOHLEHTPALUU BEIIECTBA U CTPOST
rpaayupoBouHsble rpaduku. Jlanee onpenensor Te Ke XapaKTepuCTH-
KU [TUKOB B aHAJIM3UPYEMOM CMECH U IO IPalyMpOBOYHOMY IpaduKy
HaXOJAT KOHIEHTPALMIO aHAJM3UPYEMOro BEIECTBA. DTOT MPOCTOM
1 TOYHBIN METOJ SIBJISIETCSI OCHOBHBIM METOJIOM ONPEEICHUSI MUKDPO-
npumeceid. Kpome toro, Meton He TpeOyeT pa3aeeHus! BCeX KOMIIO-
HEHTOB CMECH, @ OTPAaHUYNBACTCS JIMIIbL TEMHU, ONIPEICIICHIE KOTOPBIX
HEOO0XOIUMO B JAHHOM KOHKPETHOM CIIy4ae.

MeToa BHYTPeHHero CTaHAapTa OCHOBaH Ha BBEICHUU B aHa-
JU3UPYEMYI0 CMECh TOYHO M3BECTHOI'O KOJIHWYECTBA CTaHAAPTHOTO
BellecTBa. B kauecTBe cTaHIApTHOTO BBIOMPAIOT BELIECTBO, OJIM3KOE
10 (pU3MKO-XMMHUYECKUM CBOMCTBAM K KOMIIOHeHTaMm cMmecH. [locie
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XpoMaTorpaupoBaHusi U3MEPSIOT MapaMeTphbl MMUKOB aHAIU3UpPYe-
MOT0O KOMITOHEHTa M CTaHAApTHOTO BellecTBa. Eciau crannapTHoe Be-
LIECTBO HE BXOJUT B COCTAB aHAJIU3UPYEMOH CMECH, MaCCOBYIO JIOJIIO
KoMmroHeHTa (%) paccUnuTBIBAIOT 1O hopmyJie

rae S, v S, — IUIOIAAH MMUKOB aHAIU3HPYEMOI0 KOMIIOHEHTA
U CTaHAapTa COOTBETCTBEHHO; I — OTHOLIEHHE MACChl BHYTPEHHETO
CTaHAapTa K Macce Mpoobl.

3.5.3. Ilpumenenue 2azosoii xpomamozpaghuu

I"azoBas xpoMaTorpadust HAaX0JUT MPUMEHEHHE B HEPTSIHOM, Me-
TAJLTYPrHYECKON, XMMIUECKOH, (hapMarieBTHUECKON, TUIIEBOH U JIpY-
TUX OTPaciiax MPOMBIIUIEHHOCTH. C TOBBIIIEHHEM 3KOJIOTMYECKUX
TpebOBaHMiA K cpee 0OUTaHUs, IPOAYKTaM, JIEKapCTBAM PE3KO BO3-
pocia pojib Ta30BOM Xpomarorpaguy Kak aHATUTHYECKOTO METOoAa
aHanu3za. Tak, 3TOT METO MIMPOKO HCIIOJIb3YETCs B HACTOSIIEE BpeMs
B aHaJM3€ OPraHWYECKUX CYNEPIKOTOKCHKAHTOB. Kak oTmeuanoch
BBIIIE, C TIOMOIIBIO METOJa Ta30BOM XpoMaTorpaduu OMPEIeNsIOT
XJIOp-, a30T- U (GochopopraHUUeCKUe MECTHIIUBI, MOJUXJIOPHUPO-
BaHHbIC M MOTHMOPOMHUpOBaHHBIE OM(PEHHIIBI, HUTPOAPOMATHYCCKHE
COEMHEHHS U MHOTHE JpyTHe BEIIeCTBa.

MeTto XpOMaTo-Macc-CIIeKTPOMETPHUN TTO3BOJIIET OTPEAETATh
MTOJINXJIOPUPOBAHHBIE TUOEH30-TI-JHOKCHHBI, TTOJIUXJIOPUPOBAHHBIE
nbeH30(ypaHbl, MOTUXJIOPUPOBAHHBIC OU(EHHIIBI 1 MHOTHE JAPYTHE
BBICOKOTOKCHYHBIE KCEHOOWOTHKH B IMTPUPOIHBIX 00BEKTaX H OUOTIPO-
6ax. Kpome Toro, razoBast XxpoMaTorpadus UCIONb3yeTCsi BO MHOTHX
00JacTAX MEAWLMHBI, B TUTHEHE W SKOJIOTUU IS OINpPEEeNIeHUsl Co-
JepKaHMsI BPEIHBIX TIPUMECEH B BO3/IyXe, BOJIE M MHUIIEBIX MPOIYK-
TaxX. OTOT METO/] UCTIOJIB3YIOT TaK)Ke B TOKCUKOJIOTHH U CYJIe0HOM Me-
JWIIMHE JUIS TUATHOCTUKU OTPABJICHUH TEXHUUECKUMH YKHIKOCTSIMH
(XJI0pIIPOU3BOIHBIMHU YTJIEBOAOPOAAMH, AJTKOTOJIEM H €r0 cypporaTa-
MH), B (hapMakoIoriu ¥ (hapMaiyu Jijisl KOHTPOJIS KayecTBa mpenapa-
TOB, UCCIIEIOBaHNS MeTa00JIM3Ma JeKapCTBEHHBIX CPEJICTB.

[Tpumenenne razoBoit xpomMarorpaduu B OMOXMMHYECKHIX LENIX
CPaBHHUTENHHO JIOJITO HE TOJTYYalo J0JDKHOM oreHKH. CHUTaNoCh, 4TO
OmoJornuecKkre 0OHEKThl HEJOCTATOUHO JIETYYH M MaJI0 yCTOHYHBHI
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K Pa3IuuHbIM (PU3HKO-XHUMHUYECKUM BO3JCHCTBUSM, TPUMEHIEMbIM
B ra3oxpomarorpaduieckoM aHajmuse. YCIeXH B pa3padOTKe METo-
JIOB PaCIICIUICHUS JIMIHIOB, YTIIEBOAOB U OEIKOB 70 O0Jiee MPOCTHIX
KOMITOHEHTOB U TpPEBpallleHNe UX B JETy4YHe COCAMHEHUS OTKPBUIM
LIMPOKYIO JOPOTY Ul MPUMEHEHHsI MET0/1a B OMOXMMHUYECKOM aHa-
mu3e. OcoOeHHO BENHMKH YCIIEXH B MCCIEJOBAHUM JUIHIOB, B OCO-
OCHHOCTH YKUPHBIX KHCIOT. BO3MOXHOCTH ONpeeieH s HHIUBHULY-
QIBHOTO COCTaBa XUPHBIX KUCIOT TE€X WM MHBIX JIUIUAOB SBISECTCS
MOIIHBIM MHCTPYMEHTOM B IO3HAHUM CTPYKTYpHl U (YHKLIUHU OHO-
JIOTHYECKUX MEMOpaH, MPOLECCOB BHYTPUKIETOYHOTO METaOOIU3-
Ma. ['a3oxpomaTtorpaduueckoe ompeneicHue CIEKTpa KapOOHOBBIX
kucaoT uukna Kpebca BHecno OonblIol BKJIaa B MOHUMAaHUE HPO-
LECCOB MeTaboIM3Ma MpU Pa3IHYHBIX MATOJOTMYECKHX COCTOSHH-
sx. 'azoBas xpoMaTorpadusi UCTIONb3YyeTCsI B MEAUIMHCKONH MUKPO-
OMOJIOTUU M JIWArHOCTHUKE BPOXKACHHBIX HAPYLICHUH MeTa0oIu3Ma.
[lepcniexkTHBOI MPUMEHEHMsI JAHHOTO METO/a SIBJISAETCS KOHILEMIHA
MeTabOMuUecKuX MpoduiIed — CUCTEeM HMHTETpaJbHON OLIEHKU Me-
tabonu3ma. C yHU(HUKanUEeH# OCHOBHBIX TEXHHMK Ta30BOW XpOMAarTo-
rpaduu, poCTOM YYBCTBUTEIHLHOCTH JETEKTOPOB CTAHET BO3MOKHO
MMOBCEJHEBHOE MCIIOJIb30BAaHIE META00INYECKUX POQHIICH B LEsIX
MPaKTUYECKON JUarHOCTUKH.

IIpakxmuueckas paboma 10
AHanu3z MHOZOKOMHOHEHMHOU cmecu
Y271€8000pP0008 MEMOOOM
2a30-HCUOKOCMHOU Xpomamozpagduu

Obopyoosanue u peaxmussl: XpoMarorpad; METUITHTHCKHUE IITIPH-
bl Ha 1 ¢M; KOJIOBI C IPUTEPTHIMU ITpoOKamMu 0obeMoM 10 MiT; ToITyOT;
KCHJIOJT; alleTOH; M30MPOMIOEH30.T; IUKIOTEKCaH; ATHIALeTaT.

3aganue 1. AHaau3 cMecH KOMIIOHEHTOB MeTOAOM HOPMM-
POBKH ¢ KaTUOPOBOYHBIMH K03 (pPpuiIueHTaMu

Boinonnenue padbomul

W3 KOMIIOHEHTOB, BXOSIIIINX B COCTaB aHATM3UPYEMOH TIPOOBI, TO-
TOBSIT HCKYCCTBEHHBIC (KATMOPOBOYHBIC) CMECH U3BECTHOTO ITPOIICHTHO-
TO cozep KaHus (HarpuMep, CMEITMBAIOT TOTYOJI, KCHIION, ATHUIIAIETAT ’
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M30IPONMIOEH30 B 00heMHBIX cooTHOIIeHUsx 1:1:1:1 u T. 1.). Cmecu
COCTaBJISIIOT B KOJIOOUKaxX C MPUTEPTHIMU NPOOKAMHU C IOMOILBIO TTHUIIe-
TOK, HaOupas KUIAKOCTH rpymiei. s KaxkIoi >KUIKOCTH HE0O0XOIMMO
HUMETh CHEeMAIBHYIO MUMETKy. Helb3s 3arps3HaTh YiCThIe BEIEeCTBa,
UCIIONB3Ys OIHY MUIETKY JJIsl HECKOJIBKHX KUAKOCTEH 0e3 THIaTenbHOM
MPOCYIIKH. AHAJIM3UPYEMYIO CMECh MIOJTyJaloT Y JJabopaHTa.

s onpeneneHust BpeMeHH YAEp:KUBaHUS KOMIIOHEHTOB, BXOJs-
LIMX B COCTaB CMECH, HEOOXOIMMO CHayaja 3alucaTh XpOMaTOrpaMMBI
YHUCTBIX KOMIIOHEHTOB. YHCThIE KOMIIOHEHTHI, HCKYCCTBEHHBIE CMECH U
AQHATM3UPYEMYIO TIpoOy BBOJSIT B UCHIAPHUTENb XpoMaTorpada rnocieno-
BaresibHO B Kondectse 0,05 mu. [Tepen kaxapiv 0TOOpPOM MpoO LIMTPHIL
clieyeT MPOCYIIUTD JUIsl YIaJIeHHs CIeA0B Npeaplnyiei npoosl. Cie-
JYIOLIYIO PpoOy BBOASAT B UCTIAPHUTENb TOJIBKO MOCTE 3aIlliCH BCEX -
KOB npepiaymieit mpoosl. Ecnm npoba BBenena HeynauHo (Koraa npoda
MaJia, TIMKU TIOJy4YaroTCsl HU3KUMH, BEJIMKa — TyMOJep 3allKainuBaer),
aHAIIM3 MPOOBI CllelyeT MOBTOPUTH MOCTE BBIXOAA BCEX KOMIIOHEHTOB.
Ha xpomarorpammMax Hy>KHO CZ€1aTh COOTBETCTBYIOIIHE TOMETKH.

KauecTBeHHBIli aHAIU3 OCHOBAaH Ha CPAaBHEHHH BPEMEHH yIep-
JKMBAHUSI U3BECTHBIX YHCTBHIX KOMIIOHEHTOB C BPEMEHEM YAEP)KUBa-
HUS BELIECTB, BXO/SIIUX B COCTAB aHAIM3UPYEMOH MPOOHI.

KosmuecTBennbrii anamms. CoziepykaHue OT/IETbHBIX KOMITOHEHTOB
PaCCUMTHIBAIOT MO IUIOLIAAM MOJTYyYEHHBIX MTUKOB. 3aMep IUIOLIaAn OT-
JIEJTBHOTO TIMKA OCYLIECTBIISIETCS CIIEIYIOIMM 00pa3oM: H3MEPSIOT BBICO-
Ty h oT 6230B0ii (HyJI€BOI1) TMHNM 10 BEPIIMHBI TUKA, JEIST €€ MOMoIaM
1 Ha PacCTOSIHUM, PABHOM TTOJIOBUHE BBICOTBI, 3aMEPSTIOT OTPE30K a — OTpe-
30K, apaJuiebHbIN HyeBoi TMHUM Ha BbicoTe 1/2 h. Otpe3ok 3amepsitoT
WIH TIO IIMPUHE JIMHUY, BHIYEPUYCHHOH NIEPOM CaMOTIHCLIA, FJIM OT BHEII-
HEli CTOPOHBI OIHOM JIMHUH JI0 BHEIITHEH CTOPOHBI JApyToH (cM. puc. 3.12).

Puc. 3.12. [Tapamerpbl xpoMaTorpaduaeckoro mika

86



KonnenTpariiyisi KOMIOHEHTOB B aHAJIM3UPYEMOI CMECH paccuu-
TBIBA€TCS. METOJIOM HOPMHUPOBKH C KaaHMOPOBOYHBIME KO3 (DUITUCH-
Tamu 1o GpopmyJe:

Ipumeuanue: NaHHBII METOJI pacyeTa NPOLEHTHOTO COACPIKAHUS
KOMITOHEHTOB B CMECH MOKET OBITh MCIIOJIB30BaH TOJIBKO B TOM CIIY-
Yae, ecJIi BCe KOMIIOHEHTBI CMECH JIAI0T XOPOIIIO 3alIMCAHHBIE XpOMa-
TorpadMuecKue MIKU U UMEIOT pa3IMYHbIe BpeMeHa yACPKUBAHNSI.

3ananue 2. AHAJIU3 cMeCH MeTOA0M BHYTPeHHero cTaHaapTa.
[IpenmMyiecTBO METO/Ia BHYTPEHHETO CTaHAApTa 3aKII0YaeTCsl B TOM,
YTO B OTJIIMYME OT MPEBIIYIIEro MEeTOAa HeT HEeOOXOIUMOCTH HICH-
TUQUIMPOBATh BCE IMUKH XPOMATOTPaMM: JOCTATOYHO OIPEICIUTh
He0o0X0ouMbIe TTMKU. MeToll OCHOBaH Ha JOOABJICHUH B aHAU3UpYe-
MYI0 CMECh HM3BECTHOTO KOJMYECTBA OINpEEICHHOTO BEIIEeCTBA, Ha-
3bIBAEMOT'0 BHYTPEHHUM CTaHIapTOM. [Ipu 5TOM cTaHIapT He TOJDKEH
pearupoBath ¢ KOMIIOHEHTaMH cMecH. Hampumep, ipu aHali3e cMecu
TOMOJIOTOB CTaHJIAPT JOJDKEH OBITh YICHOM JTOTO TOMOJIOTHYECKOTO
psna. Bpems yaepkuBaHus CTaHAapTa JOJDKHO OBITh PABHO CPEJIHEMY
BPEMCHH yJIep>KUBaHUSI KOMIIOHEHTOB CMECH.

Buinonnenue padomut

[Mocie xpomarorpadupoBaHusi HCKyCCTBEHHBIX CMeCEi U3MEPSIOT
napaMeTpbl IMKOB aHAJTM3UPYEMBIX KOMIIOHEHTOB M CTaH/IAPTHOTO Be-
LIECTBA M CTPOST KaTMOPOBOYHBIC KpuBBIe. [10 ocH OpIMHAT OTKIIa bl
BAIOT OTHOIICHHE IUIOIIAJICH MMMKOB ONPE/eNsIeMOr0 BEIleCTBA U BHY-
TPEHHETO CTaHJapTa, a 10 OCH a0CIMCC — OTHOIICHUE OOBEMHBIX HIIH
BECOBBIX MPOICHTHBIX COJIEpKaHuii 00oux BemiecTs (puc. 3.13.)

Si/Ser 4

Ci/Cer

Ld

Puc. 3.13. KanuOpoBouHbIe KpUBBIE [Tl OTIPEACIEHHS COCTaBa CMECH
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3areM Mody4arT y JadopaHTa aHAIM3HPYEMYI CMECh, COAEp-
JKAIIyF0 KOMIIOHSHTHI, /Ui KOTOPBIX OBLIM IMOCTPOCHBI KaTMOPOBOY-
HbIe KpuBbIe. J00aBISIOT K 3TOW MPOOE OMpPEIeIeHHOE KOJIHUECTBO
BHYTPEHHETO CTaHAapTa (HalpuMep, TOJIYoJia) B TAKOM KOJIHMYECTBE,
YTOOBI KOHIICHTPALIUS CTAaHIapTa COOTBETCTBOBAJIA CPETHEMY €€ 3Ha-
YCHHI0 B HCKYCCTBEHHBIX CMECSX. XpOMaTorpadupyroT aHaIH3H-
pPyEeMyI0 CMECh U OMPECISIIOT OTHOIICHHE TIIOMAAei KOMIIOHEHTOB
SI/SeT 1 BceX KOMIIOHEHTOB.

[Monp3ysck kKanuOpPOBOYHBIME KPUBBIMH (pHcC. 3.13), HAXOIAT OT-
nomenue (Ci/Cct) s BceX KOMIOHEHTOB M PACCUUTHIBAIOT UX KOH-
LEHTpauio. Ecau uIeHTUPUIUPYIOTCS U OTIPEACISIOTCS BCE KOMITO-
HEHTBI CMECH, TO MOKHO IPOBEPUTH TIOJTYUYCHHBIN PE3ysIbTaT: CyMMa
BCEX KOHIEHTpalui 1omKkHa cocTaBiath 100 %.

Konmponvnvie 6onpocwi

[.B 4yeM cOCTOSIT TEOPETHUYECKHE OCHOBBI Ta30-KUJIKOCTHOU
xpomarorpacdun’?

2. [Ipunnun BeIOOpA Ta3a-HOCHUTENS, KUAKON (a3bl, TBEPAOTO
HOCHTEJS.

3. HemossipHbIE ¥ MOJSIPHBIE JKUIKHE (a3bl.

4. KauecTBeHHBIN aHAH3.

5. Crioco0b! KOIMYECTBEHHOTO 00CUeTa XpOMATOTPaMM.

6. 3aBHCHMOCTb BPEMEHH YICPKUBAHUS OT Pa3IHIHBIX (PaKTOPOB.

7. [lpuHTnninanpHas cxeMa XpoMaTorpadudecKoil yCTaHOBKH.

8. KaxoB mpuHIui pabotsr nudepeHnaibHbIX JeTEKTOPOB?

9. B uem CymIHOCTh KaMMIIIPHON Ta30-KUAKOCTHONW XpOMATo-
rpaduu?

10. KakoBbsI 0071aCTH IPUMEHEHHSI Ta30BOH XpoMaTorpaduu?

Jlumepamypa

1. ApanoBuu, . A. CopaBouHuK 1O (U3NKO-XMMHUYECKUM
METOAaM HCCIIeOBaHusl OKpyskatomed cpenst / I'. A. ApaHoBuy,
10. H. Kopmynos, 1O. C. JIsnukos. — JI., 1979. — 647 c.

2. SIBopoBckas, C. @. 'azoBas xpomarorpadusi — METO[ OIpe-
JeTICHNs] BPEAHBIX BEIICCTB B BO3AYXE M B OMOJIOTHYECKUX Cpenax
/ C. @. SIBopoBckas. — M.: Menununa, 1972. — C. 5-32.
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3. TomwOepr, K. A. Kypc razosoit xpomarorpaduu / K. A. T'ons-
oept, M. C. Burapeprays. — M.: Xumus, 1974. — C. 160-202.

4. Murpyka, b. M. Ilpumenenue razoBoii xpomarorpaduu B Mu-
kpoOuonoruu u megunune / b. M. Mutpyxka. — M.: Menununa, 1978.
—C. 15-85.

5.3enenun, K. H. TasoBas xpomatorpadus B MeTUIMHE
/ K. H. 3enenun // CopocoBckuii 00pa3oBaTelIbHBIH )KypHAIL — 1996.
—Ne 11. - C. 20-25.

6. Ctomsapos, b. B. [lpaktuueckast ra3oBasi U >KUAKOCTHASI XPOMATO-
rpadust / b. B. Cronsipos u ap. — CII6.: U3a-Bo CII6I'Y, 1998. - 610 c.

7. Bacunbes, B. I1. Amanutuueckas xumus: B 2 4. Y. 2: ®usuko-
XUMHUYECKUE METObl aHAJIN3a: yUeOHHK JIJII XUMUKO-TEXHOJ. CIIell.
By30B / B. I1. Bacuibes. — M.: Beicm. k., 1989. — 384 c.

8. Bacunnbes, B. I1. Ananutnueckas xumus: B 2 4. Y. 2: dusuko-
XUMHUYECKUE METObl aHaIN3a: yUeOHHK JIJIi XUMUKO-TEXHOJ. CIIell.
By30B / B. I1. Bacuibes. — M.: Beicn. k., 1989. — C. 327-328.

9. [lpakTukyM 10 (PU3MKO-XMMHYECKUM METOJIaM aHaIn3a / Moj
pea. O. M. Ilerpyxuna. — M.: Xumus, 1987. — 248 c.

10. BorsTamriepomeTust OpraHMIeckuX M HEOPraHMYECKUX COEHe-
uuii / ion pex, I1. K. Aranecsina, C. . Knanosa. — M.: Hayka, 1985.—248 c.

11. Kuoppe, 1. I'. ®usnueckas xumus / [, T'. Kaoppe, JI. ®. Kpbi-
nosa, B. C. My3bikanToB. — M.: Bercur. k., 1990. — 416 c.

12. AneckoBckuii, B. b. ®u3znko-xumMudeckue METOIbI aHaIU-
3a: mpakTuieckoe pykoBojacteo / B. B. Aneckosckuii, B. B. bapaun,
M. 1. bynaros. — JI.: Xumus, 1988. —-376 c.

13. OnpmianoBa, K. M. Ilpaktukym mo xpomarorpaduiaeckomy
metony ananu3sa / K. M. OnbmianoBa. — M.: Beicm. k., 1970. —312 c.

14. Kazun, B. H., YpBanuesa I'. A. ®u3uko-xuMHUYECKUE METOIbI
WCCJICIOBAHUS B OKOJIOTUU U Ouoioruu: yueo. mocodue / B. H. Ka3zun,
I'. A. YpBanuesa. — fpocnasins: SApl'Y, 2002. — 172 c.

15. Opnoga, T. H. ®usnyeckrie METO/ bl aHAJIN3A B XUMUU; yUeO.
nocooue / T. H. Opnosa u np. — Spocnasib, 2008. — 166 c.

16. Jlebenes, A. T. Macc-criekTpoMeTpusi B OpraHMIecKOd XUMUHU
/ A. T. Jlebenes. — M.: bunowm. Jlaboparopust 3Hanwmii, 2003. — 493 c.
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4. OcHOBBI METO/1A
nosiuMepasHoi nenHou peakuuu (I1LP)

Homnmepasnaa nennas peakuusi (IIIP) — sto meTon, xoTto-
pblii MO3BOJISIET HAMTH B UCCIEYEMOM KIMHUYECKOM Marepualie He-
0O0JIBIIION YYaCTOK TEHETUYECKON MH(pOpPMAIMK JTHO0r0 OpraHu3Ma,
cneru(pUIHBIA TOJIBKO JUIS JAHHOTO BHJIA OPraHU3MOB, CPEIIU OTPOM-
HOT'0 KOJINYECTBA IPYTUX YUaCTKOB U MHOTOKPATHO Pa3MHOMKHUTH 3T0.

[Monnmepasnas uenHas peakuus (I1L[P) Obina otkpsiTa B 1983 1.,
Y aMEepPUKaHCKUW KypHaa «Science» Ha3Ball 3TO OTKPBITHE CaMbIM
BBIIAIOIIUMCA OTKPBITUEM MOCIEIHUX JIET.

C OBICTPOTON MOJIHUM METOJ PACIPOCTPAHMIICS IO BCEMY MHPY.
[IIIP ucnons3yeTcs A MPOBEACHUS HAYYHBIX M MPAKTUYECKUX HUC-
cinenoBanuid. Ho npexxze Bcero Mero ] Halesa IUPOKOE MPUMEHEHUE
B 00J1aCTH MUKPOOHOJIOTHYECKOM TUarHOCTHUKH.

Mpunoun meroxa: meron I[P ocHOBaH Ha ecTecTBEHHOH pe-
mwukanuu JJHK, Brmrouaromneit pacmerenue asoitnoi cnivpanu JHK,
pacxoxaenue Huteit JJHK u koMIneMeHTapHOe TOTIOTHEHHE 00CHX.

Perukarus JITHK B TTL[P-MeToie MokeT HayaThCst HE B JIFOOOM
TOYKE, a TOJIBKO B OIPEIENICHHBIX CMapmoeuix O10Kax — KOPOTKUX
nByHuTeBbIX yyactkax JIHK. CyTs MeTona 3akitoyaeTcsi B TOM, 4TO,
MapKupysi TAKUMH OJOKaMU CHEIU(PUUSCKUN TOIBKO JUIsl TaHHOTO
Buaa opranu3MoB ydactok JIHK, MOXHO MHOTOKpaTHO BOCIPOU3BE-
CTH (amniughuyuposams) AIMEHHO 3TOT YYaCTOK.

Jlyist Toro 4To0BI OCYIIECTBUTH TAKOM MPOIIECC in Vitro (B mpoOup-
Ke), UCTOJb3YIOT JBE TeHETUUECKUE MPOObI, Ha3bIBAEMBIE NpatMepami,
KOTOpBIE CITYKaT B KAUECTBE 3aTPABKH JIJIsI CHHTE3a BEIOPAHHOTO y4acTKa
JHK. IIpu BHECEHMU B UCCieayeMyro Mpoly MmpaiMepsl TI000HO nape
TEHETUYECKUX JETEKTHBOB MPOYECHIBAIOT PACTBOP B MOMCKAX y4yacTKa,
KOTOPOMY OHU KOMIUIEMEHTAPHBI U, CIIJIOBATEIBHO, CIIOCOOHBI MPUCO-
eIMHUTHCSL, 00pa30BaB JIBYHUTYATHIN CTapTOBBINA y4acTok. [locne mpu-
COEIMHEHUS MPaliMEepOB (omoicue) HAYMHACTCSI BOCIPOU3BEACHUE CIICH-
ndugeckoro gpparmenta JJHK ¢ nomomnpto pepmenta Tag-norumepasol.
BaoBb cunTe3upoBannbie Gpparmentsl JJHK ciyxar B kadecTBe MaTpu-
LBl IS CUHTE3a HOBBIX HUTEH B CIEIYIOIIEM IUKIIC aMITTH(DUKAIIN —
3TO U €CTh LienHas noaumepasHas peakuus B [IL[P-meTone. B pesynbrare
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€e KOJIMYeCTBO Konwuii crienmgrueckoro yuactka JIHK yBenmauBaercs B
TEOMETPHUYECCKOH IPOTPECCHH 1 Yepe3 25 MUKIIOB aMIUTH(UKAITAN CHHTE-
supytotest 10° kormit pparmenta. B teuenne 3040 1ukiioB HapabaThI-
Baercsi konmmuectBo JIHK, mocrarounoe, 9To0bI BU3yalbHO yYHTHIBATH
pe3yNbTaThl peakiyy mocie dektpodopesa B arapozHom rene. [Ipore-
kanue 1P (t. e. mepexon oT cTajuu K CTaJuy ¥ OT LUKJIA K IUKITY)
perynupyeTcs I3MEHEHHEM TeMITepaTyphl pabouel cMecH:

A) memnepamypa oenamypayuu /[HK sBnsiercs GpyHKiuei noH-
HOM CHIIBI HCTIONIB3yeMoro Oydepa;

B) memnepamypa omowcuea — Temmneparypa, mpu KOTOPOH BO3-
MOJKHO CBSI3bIBaHUE TIpaliMepa ¢ MaTpPUIIeH, 3aBUCUT OT JUTHHEI Mpaii-
Mepa M eT0 TIEPBUYHON CTPYKTYPHI;

B) memnepamypa snoneayuu, 3aBUCUT OT THUIA HCIIOJIB3YEeMOU
JHK-nonumepassbl.

YyecmeumenbHocms: O4€Hb BBICOKasi — 0K0J10 10 OakTepuabHBIX
KJIIETOK, B TO BpEMsI KaK 4yBCTBUTEIHLHOCTh MMMYHOJIOTHYECKUX U MU-
KPOCKOITMYECKUX TECTOB KoJiebieTcs B mpeaenax 10°—10° kieTok.

Cneyuguunocmuy: 100 %.

Jns TI[P-ananu3a npuromeH Jro00H Marepuan, B TOM UHCIE
Y THUCTOJIOTHYECKHE TIPErapaThl.

KonmuecTBo nccnemyeMoro marepualia COCTaBISIET HECKOJIBKO
JECATKOB MJI, HO MPU HHU3KOW KOHILEHTPAIWU BO3OYIUTEIST MOMKET
OBITh YBEJIIMYCH B COTHH M THICSYH Pa3 3a CYET HEOOXOJAMMOCTH IKC-
tpakunu JIHK n PHK.

UccrnenyeMblii MaTepuan MOXHO Je3WHPUIIUPOBATH XUMHUE-
CKOH WJIM TEPMUYECKOI 00pabOTKOI B MOMEHT €ro 3adopa, u, CJIeI0-
BaTEJIbHO, UCKJIIOYAETCS BO3MOXXHOCTh MH(DUIIMPOBAaHUS MEpCOHANA
B npotiecce nposeaenus [11P.

O6opynoBaHue U peareHThbl

B Hacrosimee Bpemss meron [ILP aBromaTmsnpoBaH, JOBOJIBHO
TIPOCT B KCTIOJTHEHUH 1 JIOCTYTIEH JTFO00I MOJIEKYIAPHO-OMOIOT HIeCKOM
nabopatopuu. [ljist momydeHns: 0TBETa Ha MHTEPECYIOIIHE BOPOCHI -
ArHOCTHKH JJOCTATOYHO JIUIIIb CMEIIATh B TPOOUPKE:

1) AHK-murens, 10 Hr/MKIT;

2) mpaiiMepbl — KOPOTKUE OIMIOHYKIe0TH IbI (20—30 HyKI1.) — 3aTpaB-
KM, KOMIUTEMEHTapHBIC 3’-KOHIIEBBIM TIOCIICIOBATEIILHOCTSIM aHTHITApAT-
nenbHbIX nener JIHK rena, 2 1mT., KOHIEHTpAIUs KaXI0ro 5 MMOJTh/ MKIT;
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3) nezoxcupubonykiIeo3uaATpUdOocdaTsl 4 THIIOB, cMech 2MM;

4) Taq-JJHK-momumepasa TepmMoctadbmibHas, 5 E/Mk (Ha3BaHHe
CBOE (PepMEHT MOJTyYaeT MO UMEHH IITaMMa-IIPOAYIICHTA);

5) HLP-6ydep (TPUC-6ydep (pH 8.4), 200mM; KCI, 500mMM;
0.01 % Tween 20);

6) pacteop MgCl,,25mM;

7) Boga NenOHU30BaHHAS,

8) mporpaMMUpyeMblii TEPMOCTAT (amMnaugukamop), KOTOPbINA
I10 3aJJaHHOM MporpaMMe aBTOMaTH4YeCKH MPOBOAUT CMEHY TeMIlepa-
Typ PEAKLIHUOHHOU Cpeapl.

OnpezeneHne MOXXHO TNPOBOAWUTH B PAa3HOOOpPa3HOM KIIMHHUYE-
CKOM Matepuaje (KpoBb, CBIBOPOTKA, MOKPOTA, CIIIOHA, XKEIyA0UHbIN
COK, OMOIICUIHBIN MaTepuan, Ma3KH, CMBIBB) U B MaTepHale, Toy-
gaeMOM M3 0O0OBEKTOB BHEITHEH cpelbl (Boa, ITOYBA).

IIpoBenenue anaausa

[IIIP cocTout u3 3 OCHOBHBIX MPOLIEAYD:

1) moaroToBKHM HccemyeMoit mpoosl Matepuana (Beiaeneane JJHK);

2) cobctrenHo I11IP;

3) nerexnuu npoxaykta [P (ammmdumuposannoit JJHK).

[TsaThI0 OCHOBHBIMU KOMITOHEHTaMU [I1IP gBisttoTes cneayromue:

a) pepment Tag-JIHK-mommmepasa;

0) mapa OJUTOHYKJICOTHUIHBIX ITpaiiMepoB;

B) 4 Tuna nezokcunykieosuarpudocparo (dATO, dI'TD,
dlT®, dTTD);

r) konupyemas JTHK;

1) HOHBI Mg ™.

BcrnoMorarenbHBIME KOMITOHEHTaMH SIBJISIOTCSL OyepHbIil pac-
TBOP M MHHEPAJIBLHOE MAcCIIO.

[Tockoubky mpaiiMepbl KaxkIblii pa3 BCTPAMBAIOTCS B aMILTH(H-
uupyemsle pparmentsl JAHK-marpunsl (amnaughuxonst), To oHU B pe-
aknuoHHOo# cMmecu [T1IP mprucyTCTBYIOT B M30BITKE.

Kax npasuo, npaiimepst st [TLP-gerexkimy nHGEKIMOHHBIX BO3-
OynuTeneli co3naroT Ha KoHcepBaTuBHbIe yuacTku ux JJHK, koropsie per-
KO TIOJIBEpraloTCsl TeHETHYECKUM TiepecTpoiikam. [IoMcky Takux y4acTKkoB
OCYILIECTBJISIFOT MPH TIOMOIIM CHENUAITBHBIX KOMITBIOTEPHBIX MPOrPAMM.

Pe3ynpTathl mostyyaroT 4epe3 HECKOJIBKO 4acoB, TO €CTh B TEUE-
HHUE OJIHOTO paboyvero JHs.
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Kiannuko-nnarnocrudeckoe 3nauenue. [11{P B HacTosiee Bpe-
Msl SIBJISIETCSl HanOosiee COBEPILCHHBIM TUATHOCTHYECKHM METOAOM,
MO3BOJISIFOILMM BBISIBJISITH €TUHUYHBIE KIIETKH BO3OYIUTENEH MHOTHUX
WHQEKIMOHHBIX 3a00JeBaHuil 3a cueT aMIUM(UKanuu crenuduye-
CKHUX JJIs 9THX Bo3Oyaureneld pparmentos JJHK.

[1LIP no3BosisieT 00HapyKUBATh MATOT€HHBIE JIJIs YelIOBeKa Oak-
TEpUU W BUPYCHI Jake B TEX Cilydyasx, KOrja APYTHMHU criocoOamu
(MMMYHOJIOTHUECKUM, OaKTEPHOIIOTHUYECKUM, MHUKPOCKOITUYECKUM)
UX BBISBICHUE HEBO3MOKHO.

Tecr-cuctembl Ha ocHoBe IIL[P ¢ dexTrBHBI pHU AMATHOCTHKE
TPYAHO KyJIbTUBUPYEMBIX, HE KyJIbTHUBUPYEMBIX U EPCUCTUPYIOLIUX
¢opm naroreHHbIx OakTepuil. C STUM NPUXOIUTCS CTATKHBATHCS MIPU
JIATEHTHBIX U XPOHUYECKUX MHPEKIHSIX, a TAKKE TPU TECTUPOBAHUT
00BEKTOB BHEIIHEH Cpe/bl.

MerToz O3BOJISIET ONMPEAETSATH YUCIIO KOUH BO30YANUTENS B TIPO-
0e ¥ TeM caMbIM KOHTPOJIUPOBATH BUPEMHIO W OAKTEPEMHIO B MIPO-
Lecce JICUYCHUs.

Merton Takke MPUTOAEH IJISl BBISABIICHUSI HOCUTENEH JeEeKTHBIX
reHoB (Hampumep, TeH HbS ceprnoBuaHO-K1eTOYHOM aHeMHN).

[I[P-n1arHoCcTUKYMBI, B OTJIMYHE OT UMMYHOJIOTHYECKUX TECT-
CHCTEM, TO3BOJISIIOT U30ekKaTh MpoOJeM, CBA3aHHBIX C TIEPEKPECTHO-
pearupyonMyI aHTUTEHaMH, TEM CaMbIM 00ecTieurBast aDCOTIOTHYIO
cneun(pUIHOCTD ONPEeICHHsI TATOT€HHOT0 OpPraHu3Ma.

Konmponvnvie 6onpocwi

1. B ueM cyTh MeTODa TOTMMEpa3HOH nemHoi peakiuu (I1L[P)?
2. KakoBbI 00mactu mpumMeHeHusT MeTona?

Jlumepamypa

1. JIabopatopnas guarnoctuka 3III1I1 n monmumepasHas nemnHas
peaxnus / mox pen. I'. b. Cmupnoa. — M.: JIATUC, 2004. — 16 c.

2. BoisiBnenne MHKOOAaKTEepHUi TyOepKyJIE3HOIO KOMILIEKCa Me-
TOJIOM MOJMMEPa3HOW LEMHONW peakiUH ¢ OJHOBPEMEHHOM HIEHTH-
¢uxanueit Buna M. Tuberculosis / A. b. beknemuues u np. // Knunu-
yeckas nadopatopHas auarnoctuka. — 2001, — T. 4, Ne 7. — C. 50-53.
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5. AGCopOMOHHAS CIEKTPOCKONHUSA
B aHAJIM3e OHOMOJIEKYJI

AGcopOIMOHHAsT CIEKTPOCKOMHMS HMEET /IO CO CIEKTPaMH, Xa-
PaKTEpU3yIOMIMMH CIIOCOOHOCTH BEILECTB MOTIIONIATh SHEPTUIO DJIEK-
TPOMAarHUTHOTO M3y4eHus. AGcopOuus BeuiecTsa (A) — 6e3pa3MepHast
BEJIMYMHA, U3MEPSETCSl OT HyJsl (aOCOMIOTHO MPO3pavyHbIe PACTBOPHI)
10 OeckoHeuHOCTH (aOCOMOTHO HeNpo3payHble pacTBOphI). KoHieH-
TPALMIO PACTBOPEHHOTO BEILIECTBA MOYKHO OIPENIETUTh 0e3 KaKuX-IT1u00
XMUMHUUYECKUX Ollepanuii, u3mMepss abCcopOLMI0 B MOHOXPOMATHUECKHX
Jydax ¢ 3apaHee BHIOpaHHOU AnrHON BOHBL. Kaskmoe BemecTBo umeeT
CBOM CTPOr0 MHAWBUAYAJIBHBIN CIIEKTP MOTJIOMIEHHSL.

[Tpunnun yneTpaduoneToBoii ClieKTPOCKONMH OCHOBAH Ha CBOM-
CTBE MOJIEKYJI BELECTBA MOIVIOIATh M3JyYeHHE B JHara3oHe JUIMH
BoyiH 190-380 am (Y ®D-nuana3on). Teopernueckre OCHOBBI METOA
noApOoOHO HM3JIOKEHBI B APYTHX y4eOHBIX MOCOOMSIX, MPUBEACHHBIX
B CITMCKE JIUTepaTypsl [4, 5].

Ilpakxmuueckas paboma 11
Onpeoenenue oenka
cnekmpogomomempuueckum memooom

Obopyodosanue u peakmusvi. O THOITYICBON CKAHUPYIOIIHHA CTICK-
tpodorometp Unico, moaens 2802; CBIBOPOTKA KPOBH.

CylIHOCTb CHEKTPOPOTOMETPUUECKUX METOJIOB OTpEJIeTICHHs CO-
JieprKaHusi OCITKOB B paCTBOPE COCTOMT B TOM, UTO ONTHYECKAsI TNIOTHOCTD
pacTBopa B OINpEICNICHHBIX 30HaX YJIBTPA(HONICTOBON YacTH CIEKTpa
(a st psima GETTKOB — B BHIFIMOM) JTMHEHHO CBSI3aHA C KOHIICHTpPAITHCH
Oenka. B BUMMOM Jiara3oHe crekTpa CriocOOHOCTHIO MOTIIONIATH CBET
00J1a/1af0T TOJIBKO OKpaIIeHHbIE OeNTKH (TaKk Ha3bIBaEMbIE XPOMOIIPOTEH-
HBI, HAIPUMEP TEMOTJIOONH, IUTOXPOMBI  JIp.). B yibTpadmoneToBoit
00JTacTH CIIEKTpa TOTJIOMIAOIICH CITOCOOHOCTRIO 00JIANAIOT B TOW MITH
WHOU CTereHr TpakTudecku Bce Oenkn. Hambomee wacto mmst kommde-
CTBEHHBIX ONpPECICHUI UCTIONB3YIOT OIpelieNICHIe SKCTHHIMN OeKO-
BBIX PacTBOpOB mpu 280 HM, TIOCKOIBKY TPH 3TOH JUTHHE BOJHBI OO0JTh-
ITMHCTBO OEJIKOB 00JIQ[al0T MaKCHMYMOM TIOTJIOIICHUS, 00yCIOBIICH-
HBIM HAJIMYUEM B X COCTaBE THPO3HMHA ¥ TpUIITO(aHA.
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Buinonnenue pavomut

CnektpodoTomMerprueckuii MeTol HauOoee MmpocT U ObICTp, Mo-
CKOJIBKY BCE OIPEIEIICHUE CBOAUTCS K W3MEPEHMIO ONTHYECKOH ILIOT-
HOCTH PacTBOpa MM CBIBOPOTKH KpoBH nipu 280 HM. B ToM citydae, ecnu
TOIJIOLIEHHUE PacTBOPa CIIMIIKOM BEJIMKO, IIPOU3BOIAT €r0 pa30aBlieHUE
pactBopuTesieM B 10 mim Gosee pa3 v U3MEPSIFOT SKCTUHIIMIO pa30aBiicH-
HOTO PacTBOPA; MPH KOJIMYECTBEHHBIX PacyueTax YUUTBHIBAIOT IPOH3BE-
JeHHoe pazbaBneHre. KoHTposeM npu M3MepeHusIx Beeria CIy>KUT TOT
pacTBOp, B KOTOPOM HAaXOJUTCS HCCIEAyEeMbIi OeNoK (Bojia UK onpese-
JICHHBIA Oy(epHBIH pacTBOP).

OrnpezieneHnro Oernka JaHHBIM METOJIOM MEIIaeT HATMYKE B PacTBOpE
HYKJICOTHIOB, HYKJIEMHOBBIX KMCJIOT U HEKOTOPBIX JPYIHX BELLECTB, ITOIJIO-
IIEHHE KOTOPBIX HAXOIUTCS BOJIM3H JIAHHOM 00JIACTH, TIO3TOMY METO]I I1eJie-
C000pa3HO MPUMEHSITH TOT/IA, KOT/Ia €CTh YBEPEHHOCTh B OTCYTCTBUM 3THX
COEZIMHEHUH, HAIPUMeEP, Ha 3aKJIFOUUTEIIbHBIX ITAalaX OYUCTKH OEJIKOB.

DTOT METoJ JaeT XOPOIIHE PEe3yNIbTaThl C TETEPOreHHON CMECBIO
OenkoB. [Ipu pabore co cMmecsiMu OEJKOB YCIOBHO HNPHHHMAIOT, YTO
1 en1. onTUYeCcKOM MIIOTHOCTH pacTBopa Mpu 280 HM COOTBETCTBYET CyM-
MapHOH KOHIIEHTPAITUH OEJIKOB, MPUOIM3UTENHHO, | MI/MIT (TIpH ATOM
WCTIONB3YIOT KBapIIEBYIO KIOBETY C KBapaTHBIM ceueHreM 1x1 cm).

CnexTpoOoTOMETPUIECKUI METOJl NPUMEHSIETCS B COBPEMEHHOMH
OMOXMMHH OYEHb IIMPOKO: MOMHMMO BBILIICHEPEUUCICHHBIX, JOIOIHHU-
TEJIBHBIM JIOCTOMHCTBOM METO[Ia SIBJISIETCSI BO3MOXKHOCTD JTAITbHEHIIIETO
HCIIONB30BaHMs pacTBopa Oelka nocie onpeaesenust abcopouuu. Oco-
OCHHO yJIOOHO MCIIONB30BaTh JIAHHBIH METOJI IS KOHTPOJIS 32 M3MCHE-
HUSMH KOHLIEHTPaLUX OEJIKOB B 3J110aTe MPH XpOMaTorpadhuuecKoM pas-
JielleHnH OCJIKOBBIX CMeCel Ha KOJIOHKAX, TO €CTh ISl IOCTPOEHMS TaK
Ha3bIBAGMBIX «Ipoduieii aumormmy 0enkoB (cM. padorty Ne 1).

IIpakmuueckas paboma 12
Hccneoosanue cnekmpainbHblX C60IICHIE MAKPOMONEKYJl

Lenv pabomol: rccaenoBaTh 00pasmbl OMOMIOINMEPOB METOIOM
CIIEKTPOOTOMETPHH.

Obopyoosarnue u peaxmusvi. OITHOIYYEBOW CKaHUPYIOLHN CIEK-
Tpodoromerp Unico, Mozemns 2802 , KBapIieBbIe KIOBETHI, IPOOUPKH, BO-
JIHBIE PACTBOPBI ApOMAaTUUECKUX aMUHOKHCIOT, Oenka u JJHK, auctumm-
pOBaHHas BOJIa, MUTICTKH, BOJISIHAS OaHsL, Jie, (pruiibTpoBasibHast Oymara.
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CBOICTBO aTOMOB M MOJICKYJI MOTJIONIATh CBET C OIPEICICHHOM
JUTMHHOM BOJIHBI, XapaKTEPHOM JJIsi JAHHOTO BEIIECTBA, HCIOJIb3YETCS
JUI Ka4eCTBEHHBIX M KOJIMYECTBEHHBIX MccienoBaHuil. Ilornomenue
CBETa CBSI3aHO C JIEKTPOHHBIMU MEPEXOJIAMH MEKIY dHEPreTHUECKU-
MU YPOBHSIMH B MOJICKYJIaX, IO3TOMY M3MEPEHHUE CIIEKTPOB MOTJIONIE-
HUS [TO3BOJISIET CYIUTh O CTPOSHUH MOJICKYJI, XUMUYECKOM COCTaBE Be-
IIECTBA U €r0 COCTOSHUH B OMOJIOTMYECKUX CTPYKTYpax.

[lornomienne KBaHTa 3JICKTPOMATHUTHONH DHEPIHMH aTOMaMH
Y MOJICKYJIAMU OCYIIECTBIICTCS B IIUPOKOM JIMATIA30HE JJIMH BOJIH.
Knaccudukamust odnacteld 3JIEKTPOMArHUTHOTO H3JIYYCHUS TIPE-
craBieHa B Ta01.5.1 .

Tabmuua 5.1

Knaccugpukayuna oonacmeii 31eKmpomazHumno2o cnekmpa

Oracmp cnexmpa Cnexmpanvnvle xapakmepucm_zlmu
X, HM V, CM
BakyymHbIi ynbTpaduonet 10-200 5-10%-10¢
Visrpapuoner 200-400 2,5%10%-5-10*
Bunumas 400-750 1,3-10%-2,5-10*
BakHsist mH(paKpacHast 750-2,5-10* 400-1,3-10*
JanbHsis nHppakpacHas 2,5-10%-10° 10-400

Bernku MeroT 1iBa THIA XpOMOGOPHBIX TPYIIT: COOCTBEHHO TICIITH/I-
HBIC CBA3H, 6OKOBBIC IpynHBI AMUHOKHCJIOTHBIX OCTATKOB. OHI/I TIOIJIOII A~
FOT cBeT B Y® 00s1acTH M HE TTOTJIONIAIOT B BUAMMOM oOnacTu. B Ormk-
HEM YIbTpa(UOIETOBOM JHara3oHe CHEeKTpa MOIJIONIEHHEM 00JaIaroT
TOJIBKO TPY AMHUHOKHCIIOTHI: TPUNTO(aH, THPO3UH, (PeHIIIaTaHHH.

MakcuMyMBI MOTJIONICHMSI, CHICIIM(pUUSCKUE JIUIS KaKI0W aMHUHO-
KHCJIOTHI, JeKat B o0yactu 260-280 HM.

Tabmuma 5.2
CnexkmpanvHule ceoiicmea AMUHOKuc10m npu Heumpaivuom pH
Kosgpdpuyuenm monapmot Maxcuwnyn noziouenus,
Amunoxuciomoi IKCMUHKYUU,

MOJIb ' -CcM -7 HM
Tpunrodan 5,6-10° 280
Tuposzun 1,38-10° 275
deHunnanaHuy 0,18-10° 257
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[Tpu BKIIOYEHNH aMUHOKHUCIIOT B CTPYKTYpY O€JKa UX CIIEKTPbI
He O4YeHb u3MeHstoTcs. [loaToMy onTuyeckas INIOTHOCTh pacTBOpa
OeJKa paBHSETCS CyMME ONTHYECKHMX IUIOTHOCTEH TpumnTodaHa, TH-
po3uHa 1 (eHHuIaTaHuHA.

AMUHOKHUCIIOTHI B CBOOOJJHOM COCTOSTHHH COJEPKAT CBOOOIHBIC
KapOOKCHIIbHBIE U aMUHOTPYIIIIBI, TIO3TOMY X CIIEKTPHI MOTJIOIECHHS
MOTYT U3MEHSThCS ¢ u3MeHeHneM pH. HauOonbine n3menenus npu
n3MeHeHun pH pacTBopa mpereprneBaeT CHEKTP MOIIOLMIEHHUS THPO-
3uHa. B menouHol cpene TMPO3MH NEPEXOAUT B MOHU3UPOBAHHYIO
¢dopmy — Thpo3uHaT. CHEKTp MOTJIOMEHHS THUPO3WHATA CMEILAeTCs
B JUIMHHOBOJTHOBYIO OOJIACTH C MaKCHMYMOM IOTJIOMIECHUsT 294 HM.
CriexTpsl TOTJIOMIEHUST TpUnTohaHa U3MEHSIOTCS MPU NMPUMEHEHHE
BBICOKMX KOHLIEHTpAaLMi HZSO4, YTO NPUBOAUT K MoHM3auuu NH-
rpynisl Tpuntodana. B pesynpTare cekTp morioumeHus Tpuntoga-
Ha M3MeHseT (OpMY U CMEIAeTCs B JUIMHHOBOJIHOBYIO 001aCTh.

MetogoM crneKkTpoOTOMETPHUYECKOTO aHaln3a OLECHUBAIOT YH-
CTOTy OEJIKOBBIX MPENapaToB U OTCYTCTBUE B HUX HYKJIEHHOBBIX KHC-
j0oT. C 3TOH LENbI0 ONpElessioT 3HAYEHHUs ONTHYECKOW IUIOTHOCTH
Ha mmHax BoaH 260 u 280 am. CooTHOIIIEHNE DZXO/D%0 SIBJISIETCS TIOKA-
3aTeJieM YMCTOThI OenKoBoro npenapara. Eciu coorHomenue > 1,6-1,7
— 9TO MOKa3aTes b BBICOKOW YUCTOTHI 0OpasLa.

HyxmnenHoBbIE KMCIOTHI MOTJIOMAIOT TONbKO B Y® obnactu (180—
220 u 240-280 um). Mx xpomodopamu SBISIFOTCS, B OCHOBHOM, ITypH-
HOBBIE ¥ IUPUMHUIMHOBBIE OCHOBaHUS. OCHOBHBIE ITOJIOCHI MTOTJIOIIEHHS
BCEX HYKJIEOTHJIOB, KPOME LIUTUIMHA, COCPENOTOUEHBI 0KOJI0 260 HM;
y uutuarHa — npu 270 amM. KoaddummenTs! MOTSIpHON SKCTUHKLIUH XPO-
MO(OPHBIX TPyIIT OHOMOIMMEPOB 3aBHCST OT MPUPOIBI PACTBOPUTEIS,
pH, anunbl BomHbL. B Tabn. 5.3 npuBeaeHb! KO3()(GHULIMEHTH MOISIPHON
SKCTUHKIMU MpU 260 HM U1 UeThIpEX OCHOBAHUIA.

Tabmuna 5.3
Kosghghuyuenmur noznowenus nypunogwix
U RUPUMUOUHOBBIX OCHOBAHUTL

OcHosanue Koaghpuyuenm monsprou sxemunkyuu, Moy -cm'-n
Anenud 13,4103
I'yanun 7,2-10°
Hutuaua 5,55-10°
TuMuH 7,4-10°
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Cnextp nornomenus JIHK ects cymMMapHBIi CIEKTpP MOTIIOMIEHHS
MOHOMEpPHBIX HYKJIEOTHIOB; UX OCHOBHAs I0JIOCA IMOTJIOIIEHHS pac-
nosioxkeHa npu 260 am. OiHako norsnomenue HatuHoi JIHK 3ametHO
MEHbIIIE, YeM IOIJIOUIEHHE BCEX OCHOBAHMH BXOJAIINX B €€ COCTaB.
[Tpu nepexozne ot natusHoM JIHK (momunykieoTnaa) K MOHOHYKIIEO-
THJIAaM TPOMCXOAUT MPHUPOCT MOTTIOLICHHS — 2UNEPXPOMHBILL dhhexm.
l'unepxpomusM nposiBisieTcs yxe B quHykineotuaax (ot 2 go 11 %).
D¢ dexr Bo3pacTaeT ¢ yBeIMYEHHEM JJIUHBI [IETTH U JOCTUTaeT MaKCH-
MaJIbHOTO 3HaUEHHS Y OJIMTOHYKJIEOTHIOB U3 5—6 OCTATKOB.

I'unepxpoMu3M nposiBISeTCs IpU MEpexoie 0T ABYXCHHPATbHBIX
CTPYKTYP K OZHOCHHPAJIbHBIM (OAHAKO B MEHBLICH CTEHECHH, YeM MpU
nepexoie OT MOJIMHYKICOTHIOB K MOHOHYKIIEOTHIaM). OH 00yCIIoBIICH
TeM, uTo B ABoiHON criupanu JIHK rutockocTr ocHOBaHMi napaiesns-
HBI (B BHJE CTOIOK): TaKasi KOHQUTYpalys NPUBOAUT K CHIIBHOMY B3au-
MOJIECHCTBUIO OCHOBAaHUM U CHWKEHUIO NOIIIOLIEHUs. [ unepxpoMHbIil
3¢ EeKT MHUPOKO UCTIONB3YeTCs Kak KpuTepui qenarypauuu JJTHK.

Buinonnenue padomol

3aganue 1. U3smMepenue cniexTpa norsomenns pacrsopa JITHK.

W3meputs cniexTp moryomieHust BoaHoro pacrsopa JHK B nu-
anaszoHe JuinH BoiH 220-320 HM Yepe3 Kaxible 5 HM (a2 B y4acTKe
crnekrpa 250-270 um — yepe3 3 HM).

3aganue 2. Onpenesenne runepxpomuoro 3¢ gexra JTHK.

PactBop JAHK, ucnonb3yemslii B 3aganuu 1, 3amuth B TPOOHPKY
C IPUTEPTOH MPoOKOiA. OMyCTHTH MPOOUPKY B FOPSUYIO BOISIHYIO OaHIO
(T =95°C) na 10-15 munyt. 3atem npodupky c pacrsopom JHK octy-
JUTH Ha JIby. MI3MepuTh crieKTp mormoleHus neHarypupoBanHoit JTHK
B TAKOM JK€ JTMara3oHe JUIMH BOJIH, KaK 1 B 3a7anuu 1. [Ipoanannsupoats
TMOJTyYEHHBIH CIIEKTP 1 OLCHUTH BEMYMHY THIIEPXPOMHOTO d(deKTa.

3aganue 3. 3MepeHHne CEeKTPOB IOTJIOLICHUS apoMaTH4e-
CKHX AMHUHOKHCJIOT B CBOOOJHOM COCTOSIHMH.

[MoaroroButs Kk padote mprdop (OHOIYUeBON CKaHUPYIOIIUIA CTIeK-
tpodoromerp Unico, Mozens 2802) B COOTBETCTBUM C UHCTPYKIIHUEH.

[TpuroToBUTH BOAHBIA PacTBOp TpunTohaHa B KOHIEHTpAIH-
ax 0,1 mr/mi, 0,05 mr/mi, 0,025 mr/mn, npu pH=7. CHITH crieKTpbl
MOTJIOIICHHUS TIOyYeHHBIX pacTBOpoB B obOmactu 210-320 HM uepes
5 HM. [IpoaHanu3upoBaTh MOJTyYEHHBIE CIIEKTPHI.

98



[TpurotoBuTh nBa pactBopa Tpunrodana (0,05 mr/ma) B 5 M
u 13 M cepnoii kucnore. U3MepuTh CIEKTPBI MOTJIOMIEHHUS B 001aCTH
210-320 1M yepe3 5 HM. CpaBHUTH JaHHBIE CIEKTPHI CO CIIEKTPOM
pactBopa tpuntodana npu pH = 7 ansg xonuentpauuu 0,05 mr/mi.
OO0mBsicanTh HaOMOAaeMbIl d3QdekT. Paccunrats K03 PUIHEHTH MO-
JISIPHOW AKCTUHKIUH B MAKCUMyMax JJisl BOAHOTO U KUCIIOTHOTO pac-
TBOPOB TpUNTO(aHa.

3ananue 4. U3mMepeHue CIIeKTPOB MOIVIOIIEHHUS PACTBOPOB 0EJIKOB.

[TpuroToBUTH BOIHBIE PACTBOPBI OCNKOB SMYHOTO ambOyMHHA
U TpurncuHa B KoHueHTpanuax 0,2 mr/mit u 0,6 Mr/mii, 1o JBe KOHLIEH-
TpaLUK PacTBOPOB Ka1oro Oenka. MI3MepuTh CIeKTPhI MOTIOIIEHHS
oenxoB B obnactu 210-320 um uepe3 5 HM. Ilo monyueHHBIM CHEK-
TpaM OLCHUTh CTENEHb YUCTOTHI OCIKOBBIX NPENapaTroB, 3HAUCHHUE
KO3 PULIUEHTOB SKCTHHKLINU B MAaKCUMyMax JUIst 000uX 00pa3LoB.

Konmponvnvie 6onpocwi

1. OcHOBHEIE CBOMCTBA XPOMO(DOPOB OCITKOBBIX MOJICKYI.

2. OCHOBHBIE CBOMCTBA XpOMO(DOPOB HYKICHHOBBIX KHCIIOT.

3. Ilousatue rumepxpomuoro 3¢dekra. [louemy mpu mepexome
JHK ot monmuHykieoTHaa K MOHOHYKJICOTHIAM HAOIIOMACTCS TIPH-
POCT TTOTJIOIICHHSI ?

Jlumepamypa

1. Bmagumupos, 0. A. ®u3nko-xuMuuecKue OCHOBBI (POTOOMO-
noruyeckux npoueccos / 0. A. Bmagumupos A. S. [Toranenko. — M.:
Bricmas mxona, 1989. — 190c.

2. Yanr P. ®Ousmndeckas XuMusi ¢ MPUIOKEHUEM K OHOJIOTHYe-
ckuM cucreMam / . — M.: Mup, 1980. — 660 c.

3. l'aBpunenko, B. ®@. bonpmioii npaktukym mo (OTOCHHTE3Y
/ B. @. I'apunenko, T. B. XXuranosa; nox pen. H. M. Epmakosa. —
M.: Akagemus, 2003. — 256 c.

4. llImunar, B. Ontudeckas CIEKTPOCKOIUS JIJIsi XUMUKOB U OHO-
noros / B. llImunr. — M.: TexHocdepa, 2007. — 368 c.

5. Kasun, B. H. ®uszuko-xumuyeckue MeTOJbl MCCIEA0BaHUS
B 9KOJIOTHHU M Ouosoruu: yued. nocodue / B. H. Kaszun, I'. A. YpBan-
uesa. — SApocnasis, 2002. — 172 c.
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Ilpakmuueckas paboma 13
Onpeodenenue yoenvHoi aKmueHocmu
Kucnou gpochamaswi
cnekmpoghomomempuyecKkum Memooom

3a equHmIly akTuBHOCTH (hepMmeHTa (E) mpuHUMArOT Takoe ero Ko-
JIMYECTBO, KOTOPOE KaTaIM3UpYeT IpeBpalieHue | MKMOJb BEIIecTBa
3a 1 muH. Uncno eaununi pepMeHTa B TKAHSIX OIPENessIIoT 1o (opmye:

Konuuecmeo npespawennoco cyocmpama, MKmoav/ Hagecka
mKaHu, e * epemsa unkyoayuu, mun = nk.

YacTo HaXOAAT yAeJIbHYI0 aKTUBHOCTh (DEpMEHTA: OHA PaBHA YHUC-
Ty eauHUI] epMeHTa B oOpaslle, JeJICHHOMY Ha Maccy Oenka (B Mr)
B 3TOM oOpasie. Y IeIbHOM aKTUBHOCTBIO OCOOCHHO YaCTO IOJIB3YIOT-
Csl TIPU OYHMCTKE (PEPMEHTOB: 10 Mepe YAAICHHSI OCTOPOHHUX OEJIKOB
J0JIs1 BBLIENIIEeMOTro (epMeHTa B Mperapare yBeJIMYMBACTCs, ClIe0Ba-
TENIbHO, BO3PAcTaeT yelbHasl akTUBHOCTb. I10 Bo3pacTanuio yienbHoM
AKTUBHOCTH OLICHUBAIOT 3Q(PEKTUBHOCTD OTACIbHBIX CTAANN OUUCTKH.

3aBHCUMOCTb CKOPOCTU ()EPMEHTATUBHON PEaKLMM OT KOHICH-
Tpanuu (GepMeHTa uMeeT JIMHEHHbIH XapakTep. [lockombKy B 00b-
LIMHCTBE CIy4aeB KOJIMYECTBO (pepMEHTa HEBO3MOXHO H3MEPHUTH
B aOCOJIIOTHBIX BEJIMYMHAX (HapuUMep, B rpaMMax), TO HPUXOAUTCS
10JIb30BATHCSI €IMHULIAMH, OCHOBAaHHBIMHU Ha JINHEHHOW 3aBUCUMOCTH
CKOPOCTH PeakLUuH OT KojauuecTBa ¢epmenTta. B Hamewm ciyuae st
o0JIeryeHns: pacueToB HAXOIAT yJENbHYI0 aKTMBHOCTh KHCIIOH (oc-
(haTa3el, BEIpAXKEHHYIO B MKMOJIB/MUH.

Obopyoosanue, peakmugbl: OTHONYYEBOW CKAaHUPYIOUIHHA CIIEK-
tpodotomerp Unico, mozens 2802; KroBeThl, HAOOP MUIIETOK U MU-
KpOTIMIIETOK, IMTAaTUBBl ¢ mpobupkamu, 0,2 M ameraTHbplii Oydep
(pH 4.8), 0,2 M pactBop NaOH, n-autpodenmndocdar, TkKaHEBbIC
3KCTPaKThl, TepMocTaT Ha 37°C.

Buvinonnenue padomul

HccnenyeMbrii OemKOBBINA 3KCTpaKT pazOasisitoT B S50 pa3 muc-
THJLTUPOBAHHOHN Bos1o#. B oy npoOupky (ombiT) BHOCST 0,1 Mt 10-
Jy4eHHOTO pacTBopa, Aodasmsror 1,5 ma 0,2 M aneratHoro Oydepa
(pH 4,8) u 1,5 mr nm-autpodernndocdara. B apyryro mpodbupky (KoH-
TPOJIb) TIOMELIAIOT TOJIBKO /IBa MOCIECIHUX peakTHBa Oe3 pacTBopa,
cojieprkariero oemok. CopepkuMoe 00erx MPOOHPOK TIIATEIBHO Tie-

100



pememmBaroT 1 MHKYOHpytoT npu 37°C B Teuenue 20 MuH. 3aTeM pe-
aKIUIO0 OCTaHaBIUBAIOT fAo0asieHueM 0,2 M pactopa NaOH B xax-
JYI0 IPOOHPKY, U TOJIBKO TIOCIIE 3TOT0 B KOHTPoJb BHOCAT 0,1 M pas-
OaBnenHoro B 50 pa3 OenkoBoro skctpakTa. Ha cnekrpodoromerpe
MIpY JJIMHE BOJNHBI 415 HM U3MeEpSIOT pa3HUIly ONTHYECKON MJIOTHO-
CTH MEXJY OIBITOM M KOHTPOJIEM M MPOM3BOJAAT pacyueT yAeIbHON
AKTUBHOCTHU KUCIIOHN (ochaTassl o Gopmye:

A=B415/t-m,

rae A — ynenbHasi akTHBHOCTb, MKMOJIB/MUH; t — BpeMsl HHKYOaIiu
¢ cybcrparoM, MuH; m — Oemnok, mr; B415 — pasHuma nokasaHuii criek-
TpooTOMETpa MEXKIY OMBITOM M KOHTPOJIEM IPH JIMHE BOJHBI 415 HM.

Jlumepamypa

1. CripaBouHuK OmoxmumuKka: nep. ¢ anrt. / P. Jlocon u ap. — M.:
Mup, 1991. — 554 c.
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