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Metoabl paznenennsi u ugeHTuuxkannu BMC.
Xpomarorpadpuueckune MeToabl aHaau3a. PagnaabHas xpomarorpadust
AMHHOKHCJIOT.

OcHoBHble MeTO1bI ouncTkn BMC, ncnosib3yemble B MEIULIMHE:

- TUaJu3;

- 3JIEKTPOIUATIU3;
-yIabTpadUIbTpaLIKS;

- KOMIIEHCAIIMOHHBIN THAIIN3.

JAuanu3 — camblii BaxkHbli M3 HHX. CyIIHOCTH METOJA: JIBa COCyJAa
pa3ieN€HHBIX MOJYyIPOHUIIaEMON MeMOpaHoU (KoJutoaui, 1eodaH, neprameHT,
MOJIMCUJIOKCAH, MOJUXJIOPBUHWI, MOJUATWICH). B ogHOM cocyne - ouuniaeMbli
KOJUIOUIHBIM PacTBOp, B IPYTOM — YUCTBIM pacTBOpUTENb. 3a cueT auddy3un Bce
MOHBI U3 KOJUIOMJIHOTO PacTBOPA, CIIOCOOHBIE TPOUTH UYepe3 OTBEPCTUSI MEMOpaHHI,
OyoyT TEepexOoauTh B PACTBOPHUTENb, a 0ojee KPYMHBIC KOJUIOWIHBIE YaCTHIIBI
OCTaHyTCsS B pacTBope. JIOCTOMHCTBO MeTOJa: TMPOCTOTa U JCIICBU3HA.
HenocraTok: Bpemsi Auann3a - HECKOJIBKO CyTOK. CKOPOCTh MOXHO YBEJIMYHUTH 32
CYET TEMIIEpaTypbl, HO OUEHb HE3HAUUTEIIBHO.

Ho ckopocTh MOKHO yBEJIMUUTH 32 CUET HAITPABJIECHHOTO JIBUKEHUS MOHOB B
anekTpuyeckoMm Tmone. Jluanmuzatop oOOpYy/I0BaH JOMOJHUTEIIBHOW Kamepoull ¢
aeKTpoaamMu  (TIOCTOSTHHOE HampspDKeHue). Bpems 3JjekTpoauasau3a COCTaBUT
HECKOJIbKO 4YacoB WJIM Jla)ke€ MHUHYT. OTOT METOJl IIUPOKO MPUMEHSETCS B
Oonoxumuu, hapMaluu, MEJUIMHE, TPU OYUCTKE BOJIBI M TIPOU3BOJICTBE MPOIYKTOB
MATaHMUS.

Yacto HCOONB3YIOT W  €Hle OJHYy PpPa3HOBUAHOCTh JHald3a —
KOMIIeHCAUMOHHbIH.  CylIHOCTh  METOJAa  KOMIIEHCAIIMOHHOTO  JHalih3a
(BUBHAMAIN3) COCTOUT B TOM, YTO JUCIIEPCHAsl CUCTEMa OMBIBACTCS HE YUCTHIM
pacTBOpUTENEM, a PACTBOpPaMU C PA3IUYHON KOHIIEHTpalMeld OIpeeICHHOIO

BelecTBa (uiu BemiecTB). Hanmpumep: omnpejenenue caxapa B CHIBOPOTKE KPOBH.



CBIBOPOTKY KPOBH OMBIBAIOT M30TOHHMYECKHM pacTBOPOM caxapa. KoHueHTpanus
caxapa BO BHEIIHEM pacTBOpe HEe OyJIeT HU3MEHSIThCS, €Clid OHa paBHa
KOHIICHTpalluu caxapa B KkpoBu. Ha BuBuamanusze ocHoBaHa paboTa
UCKYCCTBCHHOW MOYKH (remMomuanu3). VICKyCCTBEHHYIO TIOYKY HCIOJIB3YIOT ISt
OCBOOOXKJIEHUSI KPOBHU OT MPOJIYKTOB OOMEHA, KOPPEKIIUHU IJIEKTPOIUTHO-BOJHOTO
U KHUCJIOTHO-IIEJIOYHOr0 OaJlaHCOB TPU OCTPOM M XPOHUYECKOW TOYEUHOU
HEJIOCTATOYHOCTH, a TAKXKE [JI BBIBEICHUSA JUAIM3UPYIOIIMNXCS TOKCHYECKHUX
BEILIECTB IIPU OTPABJICHUSIX M U30BITKA BOJIBI IIPU OTEKAX.

OnHolt U3 caMbIX EPCIIEKTUBHBIX 00JIACTEN MPUMEHEHUS Uaau3a sIBISIETCS
MpOJIOHralus  JACUCTBUS  JIEKAPCTBEHHbIX  mpenapaTtoB. Cpok  JIelCTBUs
KOHTPOJIUPYEMOT'O BBIICJICHUA HAXOJAUTCA B HHTEpPBAIEC OT 2-X JHEH [0
HECKOJIBKHX JIET, 00ecreunBasi paBHOMEPHOE MOCTyIUIeHne npenapara. OObIYHbIN
Croco0 TPUMEHEHUsl JIEKAPCTB — HHBEKIMU WM B BHUIEC TaOJIETOK — PE3KO
YBEIIMYMBACT MX KOHUEHTPAMIO B OpPraHuU3Me, YTO MOMKET BBI3BATh
HexenarenbHble mo0ouHble A dexTsr. Tak, JexkapcTBa, CoAepIKaIlie TOPMOHBI,
Npyd  TPAJUIIMOHHOM “UMITYJIbCHOM~ BBOJE MOTYT BBI3BaTh OSHJIOKPUHHbBIC
HapyuieHusi. [lo3ToMy TPUMEHSIIOT JIEKapCTBa, MOKPBITHIE MEMOPAHHBIM CIIOEM.
Uepe3 KOpPOTKOE Bpemsl IIOCIE IpUeMa CKOPOCTh IOCTYIUICHUS JIEKapCTBA B
OpraHW3M CTAHOBUTCS MTOCTOSIHHOM M MOXET ObITh 3a7aHa TOJIIUHOW MEMOPAHBI.

YabTpaduabTpanus - 370 6apoMeMOpaHHBIN MPOIECC, 3aAKITIOYAIONTUICS B
TOM, 4YTO J>KMJIKOCTh HE (WIBTpyeTCs CaMONpPOU3BOJBHO, a TOJ JIaBJICHUEM
«OPOJABIMBAECTCS» YEpPE3 MOJYNPOHUIIAEMYIO TEPETOPOAKY. OIDTOT METO]
HAa3bIBAIOT MHOTJA CYXHM JHAJIU30M, B TOM CMBICIIE, YTO C APYTrOM CTOPOHBI
MeMOpaHbl HEeT pacTBopuTens. Pasmep oTBepcTuii (1mop) yasTpaduIbTpaliMOHHBIX
MeMOpaH JIeKHUT B ipeaenax ot 5 aM 10 0,05-0,1 mxMm. B xadecTBe Marepuana Jiis
U3TOTOBIICHUS yJIbTPadUIBTPAIIMOHHBIX MEMOpaH B OCHOBHOM HCIOJIb3YHOTCS
MOJIMMEPHBIE BEIIECTBA — alleTaT IeJUI0JIO03bl, MOJUCYJIb(OH, MNOJUAMUI,
MOJIMUMU/] U T.J1. BOJIBIIMHCTBO MEMOpPaH COCTOSAT U3 TOHKOT'O CEJIEKTUBHOTO CIIOS
TOJNIIMHOM HECKOJIBKO JECATKOB MK M IOPUCTOM TMOJJIOKKH, KOTOpas

oOecrnieurBaeT  MEXAaHWYECKYH0  MPOYHOCTh.  BOJBIIMHCTBO  COBPEMEHHBIX



MOJIMMEPHBIX MEMOpaH YCTOWYMBBI K BO3JCUCTBUIO MHUKPOOPTaHHU3MOB U
XUMUYECKUX COEIMHEHUN B IHUPOKOM juanazoHe pH, o0061amaroT BBICOKOU
CEJICKTUBHOCTBIO W IPOU3BOJUTEIBLHOCTHIO, JIOMYCKAIOT KPaTKOBPEMEHHOE
BO3JICMICTBUE CHUJIbHBIX OKHUCJIMTENEH: CBOOOJHOro xjopa, o30Ha. Jlus
MPOU3BOJACTBA  YJIBTPAQWIBTPALMOHHBIX ~ MEMOpaH  TakKkKe  HCIOJb3YIOT
HEOPraHUYeCcKue (KepaMUUeCKrue U METaFIOKepaMUUECKUe) MaTepraibl Ha OCHOBE
okucioB Al,Oz, TiO,, ZnO. Kepamuueckne wMeMOpaHBl XapaKTepU3YIOTCS
JIOJITOBEUYHOCThIO, BBICOKOW  (DM3UYECKOM, XHUMHYECKOH U OakTepuaqibHOU
CTOMKOCTBIO, YTO TO3BOJIIET UM paboTaTh B CaMbIX JKECTKUX YcCJIOBHsX. B
MPOMBIIIUVICHHOCTH  YABTPAQUIbTPALIUEH YHUCTSAT CTOYHBIC BOJABI, OTIEISIOT
MPOAYKTBl MHKPOOHMOJIOTMYECKOTO0 CHHTE3a, KOHIICHTPUPYIOT OHOJOTHYECKU
aKTHUBHBIC BellecTBa. B mocnennee Bpems ynbTpaduiIbTPAIUI0 MPUMEHSIOT IS
OYUCTKHU KPOBH OT TOKCMHOB U BBIBEICHUS M30BITKA KUJIKOCTU U3 OPTaHU3MA.

DJIeKTPOKUHETHYECKHUE SBJEHHUS B KOJJIOMIAHBIX CUCTEMax — 3TO rpymmna
CBOMCTB, KOTOPBIE OTPAXKAIOT CBSI3b, CYLIECTBYIONIYI0 MEXKY ABUKEHHEM YaCTHIL
JIMCTIEPCHOM CUCTEMbI OTHOCUTENBHO JPYT APyra U AJIEKTPUUECKUMHU CBOWCTBAMU
rpaHdIbl pasgena 3Tux (a3. Pasnmuyaior deThipe BUAA SIEKTPOKWHETHUYECKHUX
SBIICHUN: DJEKTPOOCMOC, JJIeKTpodope3, MOTCHIHAI TEYEHUS U TOTECHIHAI
oceaHus (CeIUMEHTAIIHH ).

DJIEKTPOOCMOC — OTO TIEPEeMEIICHUE JKUJIKOW (pa3bl OTHOCHUTEIHLHO
HETIOJIBIDKHOM TBepJioN a3l moj JeicTBUeM ayekTpuueckoro toka (1808 T,
MI'Y, Peiicc). [Ipu nponyckanuu nmocTossHHOro Toka uepe3 U-oOpasHyto TpyOKy,
3all0JIHEHHYK0 KBaplLEBbIM MECKOM M BOJOW, B KOJEHE C OTPUUATEIbHBIM
AIEKTPOJOM (KaToJIOM) BOJia TMOJHMMAJach BBHIIIE, a B JIPyTOM OINycKajiach. T.e.
xuakas (paza ABUTANACH MO IEHCTBHEM JIEKTPUIECKOTO TOKA.

duekTpodopes — mepeMmenicHue  TBepAod  ¢da3bl  OTHOCHUTEIBHO
HEMOJBW)KHOW JKUJIKOW (a3pl MOA JACUCTBUEM 3JEeKTpuueckoro Toka. Ilpum
nponyckanuu noctossHHoro toka (100B) wepe3 mpubop, cocrosmuil U3 ABYX
HAIOJIHEHHBIX BOJION CTEKJISIHHBIX TPYOOK, MOTPY>KEHHBIX B MOKPYIO TIIUHY, Peiice

06HEIPY)KI/IJ'I, 4qTO 4YacCTUlbl TJHHBI, OTPBIBAOTCA OT IIOBCPXHOCTH TIJIMHBI H



JIBUTAIOTCSI BBEPX (IPOTUB CUJIBI TSXKECTH!) K MOJOXKUTEIHLHOMY MOJIOCY (aHOAY).

T.e. TBCpaaAa (1)3,33 JABHUI'aJIaChb I10 [ ,HGfICTBI/ICM QJICKTPUICCKOI'O ITOJIA.
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OTtkpoiThii  ipodeccopom  Peiiccom  anektpodope3, a Takxke Apyrue
AIEKTPOKUHETUYECKHUE SIBIICHUSI TOCIYXKWJIM OCHOBOM i1 CO3JaHUS METOJ0B
W3YUYCHUs JBOWHOTO SJIEKTPUUECKOTO CJIOS Ha TTOBEPXHOCTH KOJUIOUJIHBIX YaCTHIL
U3YYEHUS] CTPOEHUS KOJUIOMIHBIX dYacTuil BooOIme. COrjacHo COBpPeMeHHBbIM
NpeICTABJICEHUAM, HAa NMOBEPXHOCTH JIIOOOr0 Teja B pe3yibTaTe MPOTEKAHUS
OBP, mnponeccoB auccomnuanuu, u30uUpaTeIbHOM HMOHHOW ajcopOuuMu U T.1.
oOpasyercsi aBOiHOM 3jexkTpuueckuit caoii (A9C) - naBa caos
NMPOTUBOMOJIOKHO 3aPS’KEHHBIX HOHOB, PACIOJIO)KEHHBIX B NMPOCTPAHCTBEB
HemocpeACcTBeHHOH Ouam3ocTu Apyr ot apyra. J[OC cocTouT u3 ABYX 4acTeil:
BHYTPEHHEH - TUIOTHOW W BHemHeW - auddy3Hou. [1moTHBINA cloil coCcTaBisSIIOT
MOTEHIUATIONPEACIISIONINE NOHBI, TPOYHO CBSI3aHHBIC C TBEPAOU MOBEPXHOCTHIO U
9acTh  TPOTUBOMOHOB,  TPUTSAHYTas  Ojarojmapst  SJIEKTPOCTATHUECCKOMY
MPUTSHKEHUIO U cUjiaM crienududeckon ajcopOiuu. IToT BHYTpeHHssa yacTh [[2C
Ha3bIBaeTCs aJCOpOLMOHHBIM cioeM. CyMMa 3apsiioB MOTEHIMAIONPECISIONINX
MOHOB M MPOTHOMOHOB B aJICOPOIIMOHHOM CJIO€ HE paBHA HYJIO, IPOTHBOMOHOB
OoObIYHO MeHbIIe. HekoTopoe KoIMYecTBO MPOTHBOMOHOB, HEIOCTAOIICE IS
KOMIIEHCAllUU 3apsiloB MOTEHIUAJIONPEACISIIONMX HOHOB, pAaCMOaraeTcsi BO
BHemHeM, nuddysnom cnoe. Juddys3Hbiii cnoit 00pa3oBaH MPOTUBOUOHAMH,
KOTOpbIE€  MPUTSHYJIUCh K  TOBEPXHOCTH W3  pacTBopa,  Omaromaps
ANIEKTPOCTATUYECKOMY B3aUMOJCHCTBHUIO, HO C MOBEPXHOCTh CBSI3aHbl OYEHb

cinabo. [lpu nBHKEHMHM pacTBOpa MPOUCXOIUT Pa3pbiB MEXKAY aJCOPOILIMOHHBIM



ciioeM (MPOYHO 3aKPEIUICHHBIM Ha MOBEPXHOCTH) U AU(PPY3HBIM CIIOEM (HMOHAMH
HAXOJSIUIUMUCS B CJIO€ pacTBOpa). Y HAC MOSBIAETCS HAMPABICHHOE JABUKEHUE
3apSKEHHBIX YaCTHUI — JIEKTpUUecKuil Tok. M1 Hao00poT, B 3JIEKTPUUECKOM T0JIE
rpanyibsl  (TBephasi (asa) ABUTAIOTCS B OJHY CTOPOHY, a TPOTHBOMOHBI
muddysHoro crmost (kuakas ¢asza) — B APYryro, T.€. IPOUCXOAUT ABMXKEHUE (a3
KOJUTOMTHBIX CHCTEM.

Hampuwmep: Ecnu x pactBopy monua xaius (T.e. OH B U30BITKE) JO0OABIATH
10 KaruIsiM pacTBOp HUTparta cepedpa, TO 0cagoK noauaa cepedpa He BBHINATACT; B
pacTBOpe Majo MOHOB cepelpa, HYKHBIX A pocTa Kpuctamia. M coenuHAThCs
MaJeHbKHE KPUCTAJUIBI TOXKE HE OyAyT, MOTOMY UYTO HAa HUX €CTh OJMHAKOBBIN
3apsa. T.e. HauaBIIMIICS MPOIECC KPUCTAUTU3AUK HE MPUBOIUT K 00pa30BaHUIO
ocajKka, €clIM B PacTBOpPE €cTh 3JeKTponuT-ctabunuzatop. OOpasyercs
KOJUIOUIHBIA pacTBOp HOAUAA cepedpa ¢ YacTUIlaMH, CTPOECHUE KOTOPBIX MPUHSTO
BBIPAKATh OCOOBIMU «MHILIEIIAPHBIMIY (POPMYIIaMH:

{[Ag1]mn1 (N-X)K' VXK | rne [Agl]m — sAapo, T.e. MadeHbKMil KpHCTasI
MajiopacTBopuMoro uoamaa cepebpa; mnl'(N-X)K* - ancopOUMOHHBIA  CIIOIH,
COCTOSIIIMN W3 TOTEHUUATONPENESIIONINX HOHOB MOJa, KOTOpbIe M30MpaTEeNbHO
aJIcopOMpOBaINCh Ha KpHUCTAJie (OHM HaXOIWJIMCh B PAacTBOpPE B M30BITKE) H
HEKOTOPOTO KOJMYECTBA MPOTUBOMOHOB KaJIHs, POYHO CBS3aHBIX C HOHAMH HOJa;
XK" - moppuwxubIi 1udQy3uoHHEIH cnoit nonos kamus; {[Agl].nl’(n-x)K'}* -
rpaHyjia KOJUIOMJHOW 4YacTHIIBl, KOTopas OyJeT CaMOCTOSTeThbHO JBUTaThCS B
AIIEKTPUUYECKOM T0JIe. 3apsiji TpaHyJibl ONpEeNeNseT BEJIMYUHY U 3apsia (13eTa)-
MOTEHIMaNIa (3JEKTPOKMHETUYECKOTO MOTEHIINANa) Ha MOBEPXHOCTH KOJUTOMIHOU
YJACTHUIIBI.

B Ouocucremax [I9C MokeT BO3HHKATh TOXE 3a CYET H30HMpaTeIhbHOU
ajcopOoIMy WM HWOHHM3AIMM TOBEPXHOCTHBIX  (YHKIMOHAJIBHBIX  TPYIMIL.
AncopOuns IpouCXOANT B OCHOBHOM Ha TOJUCAaXapuaax, JUMUIAX, XOJIeCTEPUHE,
a Ha Oenkax JI9C Bo3HUKaeT 0OOBIYHO BCIEICTBUE AUCCOIUAIINHI KapOOKCUIBHON U

AMMHWHOTI'PDYIIIIBI. I/IBBGCTHO, 4TO0 AMHUHOKHUCIIOTBI B 3aBHCHUMOCTH OT pH CpCabl



CYUIECTBYIOT B PAacTBOpax B BHJAE HEUTpPaJIbHBIX OWU-MOHOB, KAaTHOHHOW JHOO
aHUOHHOH (hOpMBI OeJIKa.

JI3eTa - TOTEHIMAN YMEHBIIAeTCs IO Mepe yBEJIWYEHHUS dYHcia
IPOTUBOMOHOB B aJICOPOLIMOHHOM CJIO€ U MOKET CTaTh PaBEH HYJIIO, €CIM OOIIui
3aps] MPOTHUBOMOHOB CTAaHET PaBEH 3apsiAy NOTEHLUHUAIONPENEISIOIINX HOHOB
(M303JIEKTpUYECKOE COCTOSIHHUE). 310 MOXKET POU30UTH npu
HNOBBIIICHUMKOHLIEHTPAlUY TPOTUBOMOHOB B pacTBope. Yem Ooablue a3eTa-
noTeHuuaJg, TemM Oosee ycroiuumBoi sBasiercss KC, T.x. Hanmume 3apsga
NPENATCTBYET CIUNAHUIO YaCTHII.

BenuuuHy n3era- noteHuuana Helb3si U3MEPUTh, €70 MOYKHO PacCUUTATh 110

ypaBHeHu1o ['enbmrosnbiia- CMOTyXOBCKOTO:

,re 4 - BS3KOCTb  CpEJbl, & IURJIEKTpUYecKas
MPOHUIIAEMOCTb CpE/Ibl, I paccTosiHMe MexIy sJekrpoaamu, U — CcKOpoOCTh

anekTpodopesa, E- pasHOCTH TOTEHIINANOB.
B psane ciydaeB B ypaBHeHue ['enpmronbiia — CMOIYyXOBCKOTO

JOTIOJTHUTENBHO BBOAAT KOA((UIMEHT /2, YUYWUTHIBAIOIIUNA CIIOXHYIO (opMmy

e RE . Cee" |

rpaHullbl pazzaena das: n

Jlns gacTuil mapooopasuoi Gopmel K = 2/3 = 0,66; 1 IHIMHAPAICCKIX
YaCTHI], PACIMOJIOKEHHBIX W JIBIKYIIUXCS TMEPIECHIUKYISIPHO CHUJIOBBIM JUHUSM
nojist, K = 1/2; s UMIMHIPUYECKMX YaCTHII, PACIIOIOXKCHHBIX M JABMIKYIIMXCS
napauIeIbHO CHUJIOBBIM JIMHUAM T1oJis, K = 1.

JUIs  WIITIOCTpaIliii  9TOTO  TIOJIOKEHHUS TOBTOPUM  BBIBOJ YPAaBHEHMS
['enpmronbiia — CMOIIYXOBCKOTO B cllydae 31ekmpogopesa Ui TOI0KUTEITHHO
3apsHKEHHBIX C(HEPUUECKUX YACTHI] PATUYCOM 2.

Jlnist cpepruecknx 4acTHIl CHiia TPEHHS ONmuchiBaeTcsa 3akoHoM CTokca:

F,,=6mmo.



JlelicTByronmass Ha 4YacTUIly DJJEKTpHYECKas CWIA 3aBUCUAT OT NPWIOKEHHOU
Pa3HOCTH NOTEHIUAIIOB E, U 3apsiia YaCTULIBI.

Torga 35ekTpoOpeTHUECKYI0 CKOPOCTh MIAPOOOPA3HBIX YACTHUL MOKHO
BBIUMCIIUTD CIEAYIOUIIM 00pa3oM:

~E, Ceedmr  2E Cee’
6 In

[Ipy eAMHUYHON HANPSYKEHHOCTH 3JIEKTpUyeckoro nojist = 1 B/M ckopocTsb

JBIDKCHUS  HA3BIBAIOT  9JeKmpogopemuueckou  (IAeKmpooCMOMu4ecKkoll)

NOOBUINCHOCMBIO:
b =Y ~ kCee?
0= = -
LIFH T]
DnerpodopeTrdeckas  MOABMKHOCTH —  BaKHas  XapaKTEPUCTHUKA,

MpUMEHsIEMasi TIPU MCCIICIOBAHUU AMUHOKHCIIOT, OENKOB, KpacuTeleH, Ipyrux
KOMITOHEHTOB KHUJKOCTEH B OSKOJOTUU, OWOXMMHH, MEAWIIMHE W MHOTHX
MPO3BOJICTBAX, HAIPUMED B MUIIEBON U (HapMaKOJIOTHYECKOU MPOMBIITIIICHHOCTH.

IIpuMmeHeHHe JJIEKTPOKUHETHYECKUX SIBJIeHHMM. YUepe3 ceMbaecsAT JeT,
1ocje TOro Kak Peiicc OTKpbUT 3IEKTPOKMHETHYECKHE sIBICHUS (eile B 19 Beke),
AIIEKTPOOCMOC OBLI MPUMEHEH Ha MpaKTUKE Uil CyIIKu Topda, a 3aTeM u s
cywku apesecunbl. C 60-x rogoB 20 Beka 3J€KTPOOCMOC UCTOIb3YIOT IS CYIIKH
U YKpeIIeHUs] TPYHTOB MPH MOCTPOMKE 37aHUM, JJIsi OOPHOBI C OMOJ3HAMU TPHU
CTPOUTENBCTBE IUIOTUH, JIJI1 NMOHWKEHUSI YPOBHSI T'PYHTOBBIX BOJ, Ui PEMOHTA
YKEJIC3HOJIOPOKHOTO MOJIOTHA U OCYIIIKH 3/IaHUIA.

B 3eMHOI1 KOpe yepe3 rpyHTHI U TOPHBIE MOPObI TEKYT MOA3E€MHBIE BOJbI, a
VM COIYTCTBYIOT TaK Ha3bIBA€MbI€ MOTEHUIHUAIBI TEUCHUSI, KOTOPBIMHU MOJIB3YIOTCA
reopu3uKy 7151 TOMCKA TMOJIE3HBIX MCKOMAeMbIX, KapTorpaduu MOoA3EMHBIX BOJ U
OTBICKAHUSI IMYTE€W MNpOCauMBaHUs BOJbI 4Yepe3 IIOTHHBI. [loTeHuMansl TeueHUs
BO3HUKAIOT IMPU TPAHCIIOPTUPOBKE IKHUJAKOIO TOIUIMBA, MPU 3aANOJHEHUH
pe3epByapoB, IUCTEPH, HEPTECHATUBHBIX CyA0B, OeH300aKkoB camosieToB. Koraa mo

TpyOaM TeueT TOIUIMBO, HAa KOHIAX TPYOONpPOBOAOB BO3HUKAIOT JIOCTATOYHO



BBICOKHE Pa3HOCTH TIOTCHIIMAJIOB, M3-32 KOTOPHIX Ha HE(TCHATWBHBIX CyAax
CIIyJaJIUCh TPaHAMO3HBIC MOXapbl. ECTh ele moTeHIManbl oceaanus (3TO TOXe
TE€UEHHUe, T.€. ABMIKEHHE) KareJIeK BOJbl B 00J1aKax - MPUYMHA TPO30BBIX Pa3psJiOB

B aTMocdepe.

m B
[[InpoKO MONB3YIOTCS IEKTPOXMMHUYECKMMH MeToJaMHu MenunuHa. Korma xpoBb

TE€YET uepe3 KamwuIsApbl KPOBEHOCHON CHCTEMBbl, BO3HHMKAIOT IOTEHIIUAJIBI
TEUCHUS, ABJISIOMINECS OJHUM U3 UCTOYHMKOB OMOIOTEHIIMAIOB. Y CTAHOBIICHO, K
npuMepy, YTO OAWMH W3 TMHKOB 3JIEKTPOKAPAUOrpaMMbl  0OYCIIOBIICH
BO3HMKHOBEHUEM MOTEHIIMAJIOB TEYEHHUS KPOBU B KOPOHAPHBIX COCYJIAaX Cep/la.
OTH MOTEHITUATBI U3MEPSIOT B KapANOJOTUUECKUX KIIMHUKAaX U J1ab0opaTopusx.

DiiekTpodope3 MCHOJB3YIOT KaK MeTOJ] OmpeleeHUus W pa3ieleHus
0eJIKOB B PacTBOpE MyTEeM MPOIyCKaHHUS 4Yepe3 ITOT PACTBOP AJIEKTPUUYECKOTO
ToKa. CKOPOCTh JIBIWKCHUS KOJUIOWIHBIX YACTHIl B AJICKTPUYECCKOM TIOJIC 3aBUCHUT
OT WX 3apsijia ¥ Macchl, MOATOMY OHHU IOCTENICHHO pa3JAEIAIOTCs, OTXOHAS K
pa3IMYHBIM TIOTI0caM 31ekTpoaa. C MOMOMIBIO AJIEKTpodope3a MOKHO MOITyIaTh
JIeKapCcTBEHHbIE TpenapaThl 1 BAB.

JjiekTpodope3 MOKHO HMCHOJAb30BAaTh M UIA AaHAJIW3a COCTAaBa
KOJUIOMIHBIX CHCTeM. DJeKkTpodopes, Kak U XpoMaTorpaduio, MOKHO BBITIOJTHSTH
Ha Oymare. DnexkTpodoperpaMMbl OEIKOB IJIa3Mbl KPOBHU MJisi BCEX 370POBBIX
JOJed TOYTH OJIMHAKOBBL. [Ipu marojorum OHM NPUOOPETAIOT XapaKTEPHBIH,
npudeM crienuGpuaecKuil I KaKa0ro 3a00eBanus BUA. DIEKTPodope3 MUPOKO

HCIIOJIB3YCTCA JIA I/ICCJICILOBaHHﬁ XUMHYECKOr0 COCTaBa TKaHEM opraHu3ma.



Hampumep, mns aHamm3a  pa3nWYHBIX ~ OEITKOB |
JUIIOTIPOTEUHOB B CHIBOPOTKE KpPOBH, aHAIM3a COCTaBa
O€JIKOB B MOYE U T.[I.

JduexkTpodope3 OYeHb YACTO  HCHOJB3YIOT  JJIsl

TepaneBTHYecKMX uejaeid. Hampumep: mis BBeaeHue

JIEKapCTBEHHBIX MpErnapaToB uepe3 Koxy (JiekapcTBa

L /  mpencTaBisiOT W3  ceOsd  KOIUIOMAHLIE  PacTBOPHI);

YCKOPEHHE MUTpaIlU JIEHKOLMTOB K OYary BOCIAJICHHS
(mpu BOCHANEHUSIX MNPOUCXOAUT pa3pylICHUE KIETOUHBIX
CTPYKTYp C 0Opa3oBaHHUEM IPOJYKTOB KHCIOTHOTO XapakTepa, B ITOM cllydae
MOBEPXHOCTh TKaHEH MPHUOOpPETAeT TMOJIOKUTEIbHBIA 3apsia); WIM YCKOPEHUS
JBI)KEHUSI SPUTPOLMTOB K CTPAJalOllMM OT THUIOKCHMU TKaHAM (IIOTEHUHAI
PUTPOLIMTOB YeJIOBEKa BeJIMUMHA CTaOUJIbHAS U paBHA -16,3MB).

Bonbiiee pacnpocTpaHeHue B KIMHHKE TEPArEeBTUYECKOM CTOMATOJIOTHUU
MOJIYYHJT 3JIeKTpodope3 KaKk OJuH U3 METOAoB 00e30onmuBanus. C 3TOW IENbIO
npuMensitorcst 5 - 10%-HbIe pacTBOpbl HOBOKaWHA, JHUKaWHA, TPUMEKaWHA,
HUKOTHHOBOU KHUCIIOTHI.

XpoMmarorpapuyeckue MeToAbI aHAJIU3a. XpomMaTorpadus

1. Xpomarorpagus (ot rpeu. chroma, chromatos - uBer, kpacka), pu3nuko-
XAMUYECKUH METOJl pa3JeJiCeHUs] W aHaJIu3a CMECEM, OCHOBAaHHBIA Ha
pacrpenieieHud WX KOMIIOHEHTOB MEXIy JByMs ¢azamMud - HEMOJBUKHOU H
MTOJIBUKHOM (9M1I0€HT), MPOTEKAIOIIEN yepes HETIOJIBUKHYIO.
Xpomatorpapuueckuii aHaiu3 SIBISETCS KPUTEPUEM OJHOPOJHOCTH BEIIECTBA:
€CJIM KaKUM-JIM00 XpomaTorpauyeckuMm crnocoOOM aHAIM3UPYEMOE BELIECTBO HE
Pa3ACInIOCh, TO €ro CUMTAIOT OJJHOPOIHBIM (0€3 IpruMecei).

[IpuHIIUTIUATBHBIM OTIMYUEM XPOMATOrpaUuecKuX METOJIOB OT JPYTUX
(UBUKO-XUMUUYECKUX METOJI0OB aHaliu3a SBISETCS BO3MOXKHOCThH pa3/IelICHUs
OnMM3kuX 1O  cBoiicTBaM  BemiecTB. llocie  pa3znenieHHsT  KOMITOHEHTHI

aHAIM3UPYEMOM CMECH MOXHO HACHTH(PUIUPOBATh (YCTAHOBUTH MPHUPOLIY) H



KOJIMYECTBEHHO OMpPeneNsaTh (Maccy, KOHIICHTPAIUIO) JFOOBIMH XHUMHYECKUMHU,
bu3znuecKkuMu 1 PU3NKO-XUMUYECKUMH METOJaMHU.
Hcropusa merona:

Xpomarorpaguieckuii METOJ] aHalin3a ObUT BIEPBBIE MPUMEHEH PYCCKUM
yu€HbIM-00TanukoM Muxamiom CemenoBuueM Iletom B 1900 romy. OnH
UCIIOJIb30BaJl KOJIOHKY, 3allOJHEHHYI0 KapOOHAaTOM KajbLus M1 pa3JeicHUs
IMUTMEHTOB PACTUTEIBHOTO ITPOUCXOKICHHUS.

Xpomartorpausi IIUPOKO TMPUMEHSETCS B  JabopaTopusix U B
IPOMBIIUICHHOCTH  JUIsI ~ KAa4eCTBEHHOTO M KOJWYECTBEHHOIO  aHalIM3a
MHOTOKOMITOHEHTHBIX CHUCTEM, KOHTpPOJS TPOU3BOJICTBA, OCOOEHHO B CBS3U C
aBTOMaTH3allieid MHOTMX IMPOILIECCOB, a Takke JUIsl IMpernapaTUBHOrO (B T. 4.
MPOMBIILJICHHOTO)  BBIACJICHUS ~ MHAWUBUIYAIbHBIX  BELIECTB  (HaAmpumep,
OJIarOPOIHBIX METAIIJIOB), Pa3/IeJCHUs PEIKUX U PACCESTHHBIX AJIEMEHTOB.

B HexkoTopbix chydasx Ui HACHTU(UKAIUA BEIIECTB HCIOJIb3YETCS
xpoMarorpadusi B COYETaHUH C APYTUMH (PU3HKO-XUMHUUECKHUMHU U (HU3UICCKUMU
METOoJaMu, Hanpumep ¢ macc-crnekrpomerpueit, UK-, Y®-cnektpockonuen u ap.
Jlist pacmupoBKH XpOMaTOTpaMM 1 BEIOOpA YCIIOBUH OTBITAa TPUMEHSII0T DBM.
OcCHOBHBIE TOCTOMHCTBA XPOMATOTpaPUUECKOro aHaIInu3a:

¢ JKCIPECCHOCTH; BbICOKAsA 3(PPEKTUBHOCTH; BO3MOKHOCTh aBTOMAaTH3alUU U

MOJIy4eHHE 00BEKTUBHON WH(OpMAITUH;

e COYETaHUE C IPYTUMHU (HU3UKO-XUMHUUECKUMH METO/IaMHU;

e IIMPOKHI MHTEPBAT KOHIIEHTPALINI COCIUHEHU;

¢ BO3MOKHOCTh U3Y4YEeHUS (PU3UKO-XUMHUYECKIX CBOWCTB COCMHEHUM;

e OCYUIECTBJICHHE MPOBEACHUS KAUECTBEHHOIO M KOJIMYECTBEHHOI'O AaHAJIN3;

e INPUMEHEHHE [UJII KOHTPOJS H  aBTOMAaTHYECKOTO  PEryJupOBAHUS

TEXHOJIOTUYECKUX ITPOLIECCOB.

B 3aBucumMocTM  OT  HOpUPOABI  B3aUMOJECHCTBUSA,  OOYCIIOBJIMBAIOIIETO
pacmpeneieHue KOMIIOHEHTOB MEXKIy OJIIIOGHTOM U HEMOJABWXKHOW  (pa3oid,

paznuyaloT ClEAYyIOIIMe OCHOBHBIE BHJIBI XpoMarorpaduu - adcopOyuoHHyIo,



pacnpeoerumenbHyo, UOHOOOMEHHYIO, IKCKAIOZUOHHYIO (MONEKYAAPHO-CUMOBYIO) T
0CAOOUHYIO.

AzncopOunonHas xpomartorpadgusi OCHOBaHa Ha pa3JIyuu COPOUPYEMOCTH
pa3zesnsieMbIX BEUIECTB aIcCOPOCHTOM (TBEPOE TEJIO C Pa3BUTOM MOBEPXHOCTHIO);
- pacnpenequTelbHasi Xpomarorpadusi - Ha pa3sHOM PACTBOPUMOCTH
KOMIIOHEHTOB CMECH B HENOJBM)XKHOM (ha3e (BBICOKOKHUIIAIIAS >KUIKOCTD,
HaHeCEHHAasl Ha TBEPIbIA MaKPOIIOPUCTHIA HOCUTEND) U AJIIOCHTE;
- NOHOOOMeHHasi XpomarTorpadusi - Ha pa3IUUUU KOHCTAHT MOHOOOMEHHOTO
paBHOBECUSI MEXJY HENOABMXKHOM (a3oii (MOHMTOM) ¥ KOMIIOHEHTaMU
pazzensieMoi cMecH;
- JKCKJIIO3MOHHAA (MOJIEKYJSIPHO-CUTOBasA) xpomartorpadusi - Ha pa3zHOU
MIPOHUIIAEMOCTH MOJIEKYJI KOMIIOHEHTOB B HEMOABUKHYIO (ha3y (BHICOKOMTOPUCTHIN
HEHMOHOTEHHBIN rehb).
- Ocanouynass xpomarorpadusi OCHOBAaHA Ha PA3IMYHOHM CIOCOOHOCTH
pasznensieMbIX KOMIIOHEHTOB BBINIAaTh B OCAJIOK Ha TBEPION HEMOABMXHOM (aze.
B cooTBeTCTBUU ¢ arperaTHbIM COCTOSTHUEM JIIFOEHTA Pa3InyaloT:

« razoByto xpomarorpaduro I'X (GC)

o KuAKOCTHYIO XpomaTorpaduto BOXKX (HPLC).

I'azoBas xpomaTtorpadgus npuMeHsieTcs IS ra30B pa3JeieHus], ONpeaeIeHus
npuMecel BpEIHbIX BEUIECTB B BO3AyXe, BOJE, I[OYBE, MPOMBIILICHHBIX
INPOJYKTaX; OINpEAENIEHHUs COCTaBa MPOAYKTOB OCHOBHOTO OpPraHWYeCKOro u
HEe()TEXUMUYECKOTO CHUHTE3a, BBIXJIOMHBIX I'a30B, JIEKAPCTBEHHBIX NpPENaparoB, a
TaK)k€ B KPUMHUHAJIUCTUKE U T.I.

KuakoctHasi xpomarorpausi HCHONIb3yeTCS Ui aHauu3a, pasfeieHus U
OUHUCTKU CUHTETUYECKHUX IMOJUMEPOB, JICKAPCTBEHHBIX MpenapaToB, JE€TEPreHTOB,
OeNKOB, TOPMOHOB U JIp. OMOJIOTMYECKH BaXKHBIX coequHeHui. Mcmomp3oBaHue
BBICOKOUYBCTBHUTEJIbHBIX JETEKTOPOB TMO3BOJISIET pabOTaTh € OYEHb MaJIbIMU
xommuectBami  BemectB  (1071-10° ), 4WTO HMCKTIOYMTENBHO BaXKHO B

OMOJOTUYECKHUX HCCICOOBAHUAX.



B 3aBUCHMOCTH OT arperaTHoro COCTOSIHHSA HEMOJABMKHOW ¢a3bl ra3oBas
xpomarorpadus I'X (GC) OwiBaeT razo-ajacopOIrmoHHON (HemoaABWXHas ¢aza -
TBEPABIA alCOPOCHT) U Ta30KUAKOCTHOM (HemoJBHKHas ¢aza - KUAKOCTb), a
KHUJAKOCTHAsE Xpomarorpadus - KHUIKOCTHO-aACOpOLMOHHOW (winm TBEpIO-
MKUIKOCTHOM) U KUJAKOCTHO-KUIKOCTHOM.

PasnuyaroT KOJIOHOYHYK) U IUIOCKOCTHYI0 Xpomartorpagui. B
KOJIOHOYHOM COpOEHTOM 3aloJIHAIOT —CleluaibHble TPYOKH - KOJOHKH, a
noJBWKHAS (a3a ABMKETCS BHYTPH KOJIOHKM Onaronmapsl TMepenangy AaBlICHUS.
Pa3HOBUAHOCTH KOJIOHOYHON XpOMATOrpauu - KanuuIApHas, KOrjJa TOHKHI CIon
copOeHTa HAHOCUTCSA Ha BHYTPEHHUE CTEHKU KaMWJUIIPHOU TPYOKH.

IInockocTHass xpomarorpagusi TMOAPA3AEISECTCS HAa TOHKOCIOWHYIO U
OyMaXKHYO.

- 6 MOHKOCNIOUHOU XpoMmamozpaghuu TOHKUHN CIION TPaHyJIMPOBAHHOTO cOpOeHTa
WIA TOpHUCTas TIUIEHKa HAHOCUTCS Ha CTEKISHHYIO WM METaNInYeCKYIO
IUTACTUHKW;

- 6 cayyae OymadicHou Xpomamozpaguu  WCTONB3YIOT  CHEIHUATbHYIO
xpomarorpadpuueckyro  O6ymary.  Tomkocnoitmas (TCX) wu  OymaxHas
xpomaTtorpadus UCIOJB3YIOTCS Ui aHalIW3a >KUPOB, YIJIEBOJIOB, OEIKOB W JIp.
MPUPOJIHBIX BEIIECTB U HEOPTAHMUECKUX COCAMHEHU.

Psn BumoB xpomartorpaduu OCYIIECTBISETCS C TOMOIIBIO TPUOOPOB,
Ha3bIBaeMbIX Xpomatorpadgamu, B OOJBIIMHCTBE W3 KOTOPBIX pEAN3yeTCs
NPOSIBUTEIBHBIA BapuaHT Xpomarorpaduu. Xpomarorpadbl HCIOIB3YIOT IS
aHaM3a W JUIS MPENapaTUBHOTO (B T. Y. MPOMBIIIJICHHOTO) pa3/elieHus cMecei
Bemiect. [Ipu ananuze pazaenéHHble B XpoMaTorpaduyeckoi KOJOHKE BEIIecTBa
BMECTE C DJJIIOEHTOM IIONaJal0T B YCTAaHOBJIEHHOE HA BBIXOAE W3 KOJOHKHU
CHEIUANTbHOE YCTPONUCTBO — JCTEKTOp, PETUCTPHUPYIONIEE MX KOHIIEHTPAIMU BO
BpPEMEHH.

[lomydyenHyro B pe3ynbTare »d3TOTO BBIXOJHYIO KpPHUBYIO HA3bIBAIOT

XpOMATOIrPaAMMOM.



JIns KauyecTBEHHOTO XPOMATOrpaguyeckoro aHaJu3a ONPENENSIOT BPEMS OT
MOMEHTA BBO/JIa MPOOBI 10 BBIXOJA KAXKIOTO KOMIIOHEHTA U3 KOJIOHKHU NP JIAHHON
TEMIIEPATYPE U IIPU UCIIOIb30BAHUMU ONIPEACIIEHHOTO JIIFOEHTA.

JUIss  KOJAMYECTBEHHOIO  aHaliu3a  ONPEACIIOT  BBICOTBI WM IUIOIIAJIU
xpomaTorpadpuyeckux NHUKOB C YYETOM KOXG(UIIMEHTOB YYyBCTBUTEIBHOCTU
MCIIOJIb3YEMOI0 IETEKTUPYIOLIETO YCTPOMCTBA K AHAJIM3UPYEMBIM BELIECTBAM.

IIpuHuMNbI ¥ KIaccupuranus

Xpomarorpaguueckuii METOl OCHOBAH Ha PaCIPEEICHUH BEIIECTBA MEXKIY
JIByMsl HecMelMBaromuMucs (asamu, oaHa u3 (a3 nogsuxna — [ID, a gpyras
HenoABwkHa — H®. Merog MOXXHO MPEICTaBUTh KaK MPOIECC MHOTOKPATHOTO
NOBTOpEHUsA (HAKTOB cOpOLMM U AEcCOpOIMM BElIecTBa MpU JABUKEHUH €ro B
notoke [I® Bmons HemonaBwxkHOTO copdeHta — H®, 310 Habmomaercs mpu
MPOXOXKIEHUN MOTOKA ra3oB, MAapoOB, XKUIAKOCTEH 4Yepe3 KOJOHKY, COIEpKAaILYrO
3epHEHHBIN CIION copOeHTa.

ITonBmwxHON (a3oi ABIIETCS CMECh, OHA MOXET OBITh JKHJIKHUM PacTBOPOM
WIM Ta30BOM CMEChIO, HEMOJBMKHON (ha3oi sBisieTcss COpOEHT TBEPIBIN C
OOJIBIIION MOBEPXHOCTHIO, COPOCHT MOXKET OBITh KUJIKUM, HAaHECEHHBIM TOHKOM
IJIEHKOM HA MOBEPXHOCTH TBEPAOTO HOCUTEIIS.

Xpomarorpaguueckue METO/BI aHanu3a TOJTYYHIIU HIMPOKOE
pacnpocTpaHeHue Onarojgapsi coell YHHMBEPCAJIBHOCTH, 3KCIPECCHUBHOCTH U
BBICOKOW 4yBCTBUTENBHOCTH. I[IpMMEHSIETCSI WIMPOKO B Pa3JIMYHBIX 0OJACTAX
IPOMBIIIVIEHHOCTH, HAyKd W TEXHHKH, B OKOJOTMH, MEAUIMHE, OHOJIOTruH,
KPUMHUHAIUCTKE U T.I.

Kinaccuduxanus xpomatorpaguyeckux METOI0B aHaIM3a
I. [To arperaTUBHOMY COCTOSIHHIO TOJBHKHOMN (ha3bl:

A) I'azoBast xpomaTtorpadus — MOJABUKHAS KUIKOCTh — ras.

b) XKunkoctHas xpomartorpadus — noaBuxkHas (a3a — KUIKOCTb.

I1. [To MmexaHu3My pa3aesieHus CMECH:

a) AncopOuuoHHasi XpomaTtorpadusi OCHOBaHAa Ha Pa3IMYHON aJICOPOLIMOHHOM

CIIOCOOHOCTH BEIIECTB HA JAHHOW aJICOPOCHTE.



06) WonHo-oOMeHHass xpomaTtorpaduss OCHOBaHA Ha CIOCOOHOCTH BEIIIECTB
OOMEHHUBATHCSI MOHAMH JIPYT C APYTOM.
B) OcagouHas xpomarorpadusi OCHOBaHa Ha Pa3IMYHON PACTBOPUMOCTH OCAJIKOB.
r) PacnpenenurenpHas xpoMarorpadusi OCHOBaHAa Ha Pa3IMYHOM pacIpeaesieHun
BelIECTB (C pa3HbIMU KO3PIUIIMEHTAMU pacpeieNICHus).
OnpeaesieHne aMMHOKHMCJIOT METOAOM pacnpeaeuTeTIbHOU
xpomartorpadguu Ha Oymare

Xpomarorpaguueckue  METOAbl  NPUMEHSIOT I  COPOIMOHHO-
JUHAMUYECKOTO pa3JeleHus] cMeceid aMMHOKHCIIOT, OEJIKOB, YIJIEBOJOB, JIUIIHJIOB
U ux metabonuToB. CyliecTByeT MHOKECTBO BUIOB XpoMaTorpapuu, Kaxiablid U3
KOTOPBIX UMEET CBOU OMOXUMHUYECKHE OCHOBBI.

JIOCTaTOYHO TOYHBIM M JIOCTYNHBIM SIBJISIETCS METOJ PacHpeleauTeabHON
xpoMarorpabun (MoauduKanus aacopOIMOHHONW Xpomarorpaduu). B nmanHoi
paboTe B KayecTBe aJCcOpOEHTa HCIONb3YETCS ClelHUalbHas (QUIbTPOBaJIbHAS
Oymara.

[TpuHIMIT

B ocHoBe pacmpemenuTenpbHOM XpoMarorpaduu  JICKHT — pa3IUIHAS
pPacTBOPUMOCTh aMMHOKHCIIOT B TOJIAPHBIX M HEMOJISIPHBIX pacTBopuTensax. lpu
UCIIOJIb30BAaHUM JIBYX JKUJKOCTEH, OJHA W3 KOTOpPBIX IMOJISIpHA, a Jpyras
HEMOJsIpHA, TUAPO(YOOHBIE AMHHOKHMCIOTHI OyAyT MEpeXOAUTh B HEMOJAPHYIO
KUIKOCTh, TUAPOPUIbHBIE aMUHOKUCIOTHl — B MOJsIpHYI0. Ecnu kakas-nmubo u3
ITUX KUIKOCTEH JBWXKETCS, TO BMeCTe ¢ Hed OyIyT mNepeaBUraThecs
COOTBETCTBYIOIINE AMUHOKHUCIIOTHI.

[Ipu xpomatorpadum Ha Oymare Boja (MOJSpHAs KUAKOCTb) HAXOAMUTCS
MEXIy IIeJUTIONIO3HBIX BOJIOKOH W SIBIISICTCS HETOJBIDKHOW MOJsipHOM ¢aszoin. B
KauecTBE TMOJBMIKHOM  HEMOJSPHOW  (pa3bl  HUCIMOJIB3YEeTCS]  OPraHUYEeCKUi
pacTBOpPUTEIL OyTaHOIL.

[Ipu npoBeagennu ananuza Oosiee TUAPOPOOHAS AMUHOKHCIOTA, JIy4Ile
PacTBOPSIONIASICS B MOABUKHOM HETOJISIPHOM PACTBOPUTENIE, IBMXKETCS C OOJIbIIIEH

CKOPOCTbKO OT JIMHUKM CTapTa, 4YCM FI/II[pO(l)I/IJIBHaH AMHWHOKHUCJIOTA, KOTOpasd



IIEPEXOIUT B HENOABWKHBIM BOJIHBIA CIIOW. B pe3ynbraTe 3TOro OTHAEIBbHBIC
AMUHOKHCJIOTBI 110 OKOHYAHUHU XPOMaTOrpahuueckoro paszesieHusl OKa3bIBAIOTCS
Ha Pa3HOM PACCTOSHUM OT JIMHUHU CTAPTA.

Pamunanpayro xpomartorpaduro mpoBoAAT Ha Oymare B damke I[lerpw.
PacTBoputens mnepememaercs OT ILeHTpa K mnepudepur M 3aXBaTbIBAET
AMUHOKHCIIOTBI, KOTOPBIE PACHPENEIAIOTCA KOHUEHTPUYECKUMH KpyramMm |
OOHapyXKUBAIOTCS MOCJE BBICYUIMBAaHUS OyMarud M IpPOBEICHHS HUHTHUIPUHOBOM

peaKIvH.

JluHusi ppoHma
pacmeopumernsi

v,
~

1 2

JluHusi cmapma

PaccuuthiBator koadpummieHT pacnpeaenenus Ry uist kaxmaoi aMUHOKUCITIOTHI:

Rf=—  roe

)

a — pacCTOosIHUE, MPOUICHHOE OT JINHUU CTapTa aMUHOKHUCIOTOU (MM), b -
paccTosiHUE, IPOIeHHOE (PPOHTOM PACTBOPUTETS (MM).
NneHTuduuupyroT aMUHOKUCIIOTHI, HAXOASIIUECS B UCCIESTyEMOM PacTBOpE
(cexTop 4), myTeM cpaBHEHHs WX TooxkeHUs1 (kodduruent Ry) ¢ momoxxeHnem
COOTBETCTBYIOIIIUX AMHUHOKHUCIIOT, MCIIOJb3yEMbIX B KadecTBe 'cBujereseun"

(cextopa 1, 2, 3).



