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OO0mue cBeIeHU O JIOMUHECHEHIINH

Jlromunecuenumst (ot sgar. lumen poauTeabHBIA mazex luminis
CBET U escent cydukc, o3Havaromui ciraboe AeHCTBUE) — ITO U3ITyUYEHHE,
peACTaBIISIIONIEE COOOM M30BITOK HAJ[ TEIUIOBBIM H3JIyUYCHUEM Tejla U
IIPOJIOJDKAIOIIEECS B TEUCHHE BPEMEHH, 3HAYMTEIBLHO ITPEBBIIIAIOIIETO
MEepPUOJI CBETOBBIX KoyieOaHui. JpyrMmMu ciaoBamMu, JTIOMHHECIEHIIUS
OpEACTABISIET COOOM SIBIICHUE CBEUYEHHMS (M3Jy4YEHUE CBETA) Marepuana,
HAXOJIAIIETOCS B HEPABHOBECHOM COCTOSTHMU 3a CUET DHEPTUU BHEIIHETO
BO3JICUCTBUS (OMTHUYECKOTO, DBJICKTPUUYECKOT0, MEXaHHYECKOI0) WIIM 3a
CYeT DHEPrud  BHYTPEHHETO  MPOHUCXOXKICHUA  (XUMHUYECKHE |
OMOXMMHUUYECKHUE PEAKIINH M MPECBPAIICHHS ).

JIFOMAHECHICHIIMIO TAaK)KE HA3bIBAIOT «XOJOAHBIM CBEUCHUEMY,
MIOCKOJIBKY B BUJIMMOM O0JIaCTH CIEKTpa TEIUIOBOE M3IyUYCHHE CTAHOBUTCS
3aMETHBIM TOJIBKO MPU TEMIIEpaType ~10%-10" K, a momuHecunpoBath
TEJI0 MOXET MpH JII000i1 TemmnepaType.

Muorue (opMbl NPUPOTHON JTIOMUHECICHIIMM ObLIA H3BECTHBI
TOASIM OYE€Hb J1aBHO. HampuMmep, cBeYEHHME HACEKOMBIX (CBETJISUKH),
CBEUCHHE MOPCKHX PbIO U IUJIAHKTOHA, MOJISIPHBIE CHSHUS, CBEYEHUE
MUHEPAJIOB, THUIOIIETO JIEPEBA U APYTUX pa3iararoluxcs OpraHun4ecKux
BemiecTB. Brnepsbie mgromuHecueHius Obuta ommcana B XVII Beke.
[leppoHayaibHO MOHSTHUE JIIOMUHECIEHIIUSI OTHOCHIIOCH TOJBKO K
BUJIUMOMY CBeTy. B HacTosiiiee BpemMsi OHO IPUMEHSIETCS K U3JIYYECHUIO B
uH(PpaKpacHOM, BHUIUMOM, YyJIbTPA()UOJIETOBOM H  PEHTTEHOBCKOM
auana3oHax, a K [OpupoAHbIM  (QopMaMm  npuOaBWIOCH  MHOTO
MCKYCCTBEHHBIX CIIOCOO0OB BO30YXAeHUs JtomMuHeclieHnu. Ha pucynke 1
npeACcTaBlieH Mpumep (IroopecueHIuu (QIoopuTa MoJA JEHCTBUEM
yIbTPa(UOIETOBOTO U3ITYUCHHUS.

[Io Bugy BO30OYXACHHUS  pa3IMYalOT  CICAYIOIIHME  THUIIBI
JIFOMHUHECIICHIINU:

" CDOI’I’IOJZIOMMH@CZ/;QHUMﬂ — BO3HHUKACT IIpU B036Y)K,Z[€HI/II/I dTOMOB



a 0

Puc. 1. IIpumep daroopeciieHIIE MUHEPATIOB TIOJT ACHCTBUEM yIbTPa(UOIETOBOTO U3ITYICHUS

(a — B JHEBHOM CBeTe, 0- B yJIbTPa()UOIECTOBOM CBETE)



cBeTOM (yIbTPa(pHOIETOBBIC JIYIYH U KOPOTKOBOJHOBAS YaCTh BUIUMOIO
CBETA);

"  Penmeenontomunecyenyusi — BO3HUKACT TMPU BO30YKICHUU
aTOMOB PEHTTCHOBCKUM U 7Y-U3JTy4€HUEM (KpaHbl PEHTIEHOBCKUX
anraparoB, HHAUKATOPHI PaJUalliN);

=  Kamoooarwomunecyenyusi — BO3HUKACT TPH BO30YKIECHUU
aTOMOB  JJIEKTpOHaMU  (KUHECKONBI, JKpaHbl  ocuuiorpados,
MOHHUTOPOB);

*  Paouontomunecyenyus — BO3HUKACT TpU BO30YKICHUU

dATOMOB IIPOAYKTAMH PaJIHOAKTUBHOI'O paciiaaa,

" DnekmponomMuHecyenyus — BOSHUKAET NPHU BO30YKICHUU
aTOMOB IOJ] JEUCTBUEM DJIEKTPUUECKOTO MO (BO30YKIACHUE MOJIEKYJT
ra3a 3JIEKTPUYECKUM Pa3psiioM - ra30pa3psAHbIC JIaMIIbI);

" XQMMJUOMMHBCLfeHMu}Z — BO3HHUKACT IIPHU B036Y)KI[€HI/II/I
MOJICKYJI B IPOUCCCC XUMHUYCCKUX peaKHHﬁ;

*  buonomumnecyenyus — BO3HUKAeT B  OHUOJOTHYECKHUX
00BEKTax B pe3yJibTaTe ONMPEACICHHBIX OMOXUMUUYECKUX PEAKIU;

»  CoHomomuHecyeHyus — BO3HUKAET I0OJ JEUCTBHEM
yJIbTpa3BYKa.

Kak yxe oTMeuanaoch BBIIIC, JTIOMHHECIICHIIUS MPOJIOIKACTCS U
IoCJIE TIPEKpalleHUus BHEITHEro BO30yxkaeHUs romuHOpopa. Ilo
JUTUTEIIBHOCTH OCTaTOYHOTO CBCUCHHS
pa3InyarT ¢ryopecuyeryuro U pocgopecyenyuro:

"  @uyopecyeryuss — KPaTKOBPEMEHHOE OCTAaTOYHOE CBEUCHHE,
-9 -8
JUTUTEILHOCTHh KOTOporo coctaBisieT 10~ — 107c;

" Docgopecyenyus — IPOJOTKUTEIIBHOE OCTATOUHOE
-4 4
CBEUCHHE, JNIMTEIHLHOCTh KOTOporo cocTtasiser 10 — 107 c.



JIIOMUHECHEHTHO-OUTYMHHOJIOTUYECKU A aHAJIN3

JlromuHecieHTHO-OuTyMuHosiornyeckuii ananu3 (JIBA) — »srto
MOJIYKOJIMYECTBEHHBI METOJI OIpEJEICHUs] COACpKaHUA M COCTaBa
pacCcesiHHbIX B TMOpPOAE OWTYMHUHO3HBIX BEIIECTB, OCHOBAaHHBIM Ha
HaOmoneHun  ux  JroMmuHecueHiuu. JIBA  npumensierca s
OOHapy)XeHUs, TEPBUYHONW JIMATHOCTUKH THUIIOB OUTYMHHO3HBIX
BCIIECTB M BBISBJICHUS XapakTepa HX paCOpPElesieHUus B TOPHBIX
nopoJiax, MHUHEpajax, MouBaX, COBPEMEHHBIX oOcajkax, Boaax. JIBA
OCHOBAaH Ha 3aBHCHUMOCTH, CYIIECTBYIOIICH MEXIy KOJIMYECTBOM U
COCTaBOM OWTYMHMHO3HBIX BEIECTB M IIBETOM W HWHTEHCHUBHOCTBIO HX
JFOMUHECLICHIIUH.

JIFOMHHECUEHIINIO BO30YXIAIOT YAbTPa(HUOIETOBBIM U3IIyYEHUEM
(B obmactn 365 HM). MICTOYHHMKOM CIy>KMT PTYTHO-KBapleBas JlaMIia
CBEPXBBICOKOTO JaBJIeHUA. {1 BBIIEIICHUS HY)KHOI'O y4acTKa CIEKTpa
UCTIONB3YIOT cBEeTOGUILTPHL. JlanHbie JIBA MOTYT OBITh MCIIOIB30BAHBI
IIPU PACWICHEHUUM U KOPPEISALMU TEOJOTMYECKUX pa3pe3oB, s
BBIJICJICHU MAapKUPYIOLIUX TOPU3O0HTOB, IIPOCIEKUBAHUSA IPU3HAKOB
MUTrpanuu OUTYMOUWIOB, BBISBJIECHUS He(TeCoAepKauux MOpoa U T. A.
JIA' mo3BONSAET  OCYWIECTBIATH  INEPBUYHYIO  XapPAKTEPUCTUKY
IpyIIOBOro cocraBa OutymouoB u tunoB POB.

OcHoBHoM 3agaueit JIBA sBngeTca onpenelieHue Ka4eCTBEHHOTO
COCTaBa M KOJIMUYECTBEHHOTO COJACpP)KaHUS OUTYMHHO3HBIX BEIIESCTB B
pPa3IMYHBIX Cpellax — B TOPHBIX TMOPOJaxX, B TJIMHUCTBIX pPacTBOpax, B
uame, B Boje. Takxke JIBA mMO3BONSET KOJIMYECTBEHHO OMNPEICIISITH
COACpPKAHUE OCHOBHBIX TPyl OPraHUYECKUX COCJAUMHCHUN B
NPUPOJAHBIX OUTYyMaxX U HEPTSX.



JIFTOMUHECTIEHTHO-OUTYMHUHOJIOTMYECKUM aHAIN3 IAPOKO
NPUMEHSAETCS MPU TMPOBEACHUU HE(PTETeoJOrnYeCcKUX HCCIEIOBAHUM,
OCOOGHHO Ha HX TIOMCKOBOM JTame. Tak, JIIOMUHECIIEHTHO-
OMTYMHUHOJOTUYEKCHUI aHaIN3 BKJIIOUYEH B COCTAB KOMILIEKCA T'€0JIOro-
TEXHOJIOTUYECKHUX WCCIIEJOBAHUN HaIlMOHAJIBHOTO CTaHaapTa
Poccuiickoit @eaepanuu npu OypeHUU HEPTAHBIX U Ta30BbIX CKBAYKUH —
ONOPHBIX, MAPAMETPUYECKUX, CTPYKTYPHBIX, MOUCKOBO-OLUECHOYHBIX W
pa3BenoyHbix [1]. OCHOBHBIM NPEUMYIIECTBOM JHOMUHECIIEHTHBIX
METOJIOB  SIBJISIETCSI  DKCOPECCHOCTh W JOCTATOYHO  BBICOKAs
YyBCTBUTEIBHOCTb, IMO3BOJISIIONIAS (MpU  pasHbIX MOJIUQPUKAIUIX
aHajgu3a) YCTAHABIWMBATh HaJIU4YUME OUTYMHUHO3HBIX KOMIIOHEHTOB B
MopoJiIax MpU COACPXKAHUIX N - 10* u maxe n -10° %. Opnako y
JAHHOTO METOAAa €CTb W HENOCTATKH, K KOTOPBIM OTHOCHUTCS
MOJIYKOJIMYECTBCHHBIM XapaKkTep OMpPEACNICHHs COACpKaHUS OuTyMmMa H
JIUIIH OYEHb MPUOTU3UTENbHAS OIICHKA €T0 COCTaBa.

Ha pHuc. 2u3 IMpCACTAaBJICHBI IPUMCEPBI TOI'O, KaK BBIITIIAUT KCPH
N3 CKBA)KHUHBI ITPU THCBHOM CBCTC U yJ'IBTpa(I)I/IOJ'ICTOBOM CBCTC.
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Puc. 2. ®ortorpaduu SImKMKOB ¢ KEPHOM MPU THEBHOM OCBEIIEHUH (2) U B
yinbTpaduoneroBoM (0) ceete (http://www.vnigni.ru/about/structure/aprel_otd/).



http://www.vnigni.ru/about/structure/aprel_otd/

Puc. 3. ®otorpadus kepHa B yiabTpaduOIETOBOM CBETE MOCIE MPOI0JIHbHON PaCTIMIIOBKU
(http://www.tomsknipineft.ru/activities/laboratory-studies/coreanalysis/)



Ha nmnpakTuke  JIOMUHECIICHTHO-OMTYMHUHOJIOTHYECKUN  aHAJIN3
MPUMEHSETCS ISl PENICHUS CIECTYIOINX HAYYHBIX U TPAKTUYECKHUX 3a]1a4:

- OmpeleNieHUs HaIU4Msl M XapakTepa pachpeneneHuss HedpTu u
OUTYMOB B TOPHBIX MOPOJIax, IJIaMe, IITUHUCTOM PAacTBOPE;

- cTpaTU(UKALIUK T€0JIOTUYECKUX Pa3pe30B;

- HepBHIIHOﬁ AUAardHOCTUKHU 6I/ITYMI/IH03HOCTI/I I'OpHBLIX IIOPOA H
O6Hapy)KeHI/I$I He(bTeHaCBIIHCHHBIX [J1IaCTOB,

- KOopperiiui MW BBIACJICHUA  MAPKHUPYIOHIUX TOPU30HTOB H
He(l)TCHaCI)IHIeHHI)IX IJ1aCTOB,

- comocTaBlieHUus] He)Tel MO WX KaueCTBEHHBIM XapaKTEPUCTUKAM U
aHanv3a KOMIIOHEHTOB He(TEeld, HUMEIOIMUX B CBOEM  COCTaBe
apOMaTUYECKUE COCTUHECHUS,

- COCTaBJICHMSI KapT pacupeieieHus OUTYMHHO3HOCTH  TIO
TOPU30HTaM, BCKPBITBHIM PA3IMYHBIMU CKBOKMHAMU WJIM OOHAKEHUSMU;

- BBISIBJICHUSI OPEOJIOB paccesHusi ONTyMUHO3HbIX BemlecTB (bB) Han
HE(PTSIHOMN 3a1EXKBbIO;

- MPEeABAPUTEIBLHON XapaKTEPUCTUKH I'PYNIIOBOTO COCTaBa OUTYMOB;
- BBIJICJICHHS TUMOB opranndeckoro Bemiectra (OB);

[Ipy JIOMUHECIICHTHOM aHaiu3e HepTe U OWUTYMOB MOpPOJ B
HACTOSIIIEE BpPEMs  MCHOJB3YIOTCA TMPEUMYIIECTBEHHO  CIEAYIOIIHE
XapaKTEPUCTUKH: CIIEKTPHI M3TyUeHHS (IIBET U SIPKOCTh JTIOMUHECIICHIINH ),
JUTUTEILHOCTD U TYIICHUE JIIOMUHECHEHIIMU. OCTaHOBUMCS Ha MOCIEIHEM
NOHATUM, W00 UBET, SPKOCTh M JJIUTEIBHOCTh JIFOMUHECIICHIINH,
OYEBU/IHO, JIOMOJHUTENIBHBIX TOsSICHEHUN He TpeOyroT. Ilox TymeHuem
JIOMUHECUEHIIMM TTOHUMAIOTCSI TMPOLECCHI, MPUBOAIINE K MPEBPALICHUIO



YacTH TMOTJIOIICHHOW BEIIECTBOM SHEPruu B Apyrue ee (Gopmbl, Kpome
Jy4UCTOM. MOMXKHO TOBOPUTh O HECKOJBKHX NPUYUHAX TYLICHUS
JIOMUHECIHEHIMM - 3TO TEMIEPATypHOE TYIIEHUE IMOCTOPOHHUMU
IPUMECSIMU U KOHIICHTPAIMOHHOE TyllleHue. IMEHHO ¢ MOCIEeTHUM BUIOM
4acTO MPUXOIUTCA CTAJIKUBATHCS MPU MPOBEJACHUM JIFOMUHECLIEHTHO-
OUTYMHUHOJOTMYECKOr0 aHaiu3a. TyllIeHHWe 3TOro BHJAa HACTYMAET MpU
YBEJIIMYCHUU KOHIEHTPALIMM BEIIECTBA B PACTBOPE BBIIIE HEKOTOPOU
BEJIMYMHBI, KOTOPasi HAa3bIBAETCS MTOPOrOBOM KOHUEHTpanuueu. s pa3Heix
BEIIECTB KOHIIEHTPALIMOHHOE TYIIEHWE HAYMHAETCS TMPHU  Pa3HbBIX
BEJIMYMHAX TTOPOTOBOM KOHIICHTPAIIUM, @ YCTAHOBUTDH €r0 HAJTUYHUE MOYKHO
JIVIIIb 10 MOSIBJICHUIO CEPOr0 OTTEHKA, MHTEHCUBHOCTh KOTOPOT'O PAaCTET C
pPOCTOM KOHIEHTpALUU, a SIPKOCTh JIFOMUHECUEHIMU ociiadeBaeT. KoH-
[IEHTPAIMOHHOE TYIICHHE OOpaTUMO, - PACTBOPEHUE TMOTYIICHHOTO
pacTBopa MPUBOJUT K BOCCTAaHOBIECHUIO SIPKOCTH CcBeueHus. U3
CKa3aHHOTO  CJEAyeT  MOpPOCTOM  MPAKTUYECKUA  BBIBOJA,  UTO
JIOMUHECIICHTHO-OUTYMHUHOJIOTUYECKUN aHalu3 CJEAyeT MPOBOJUTH C
pacTBOpaMu, KOHIIEHTPAIIUS KOTOPBIX HUXKE MOPOrOBOM, TaK Kak MPH ATOM
SAPKOCTh CBEUEHHUS TMPAKTUYECKU IPOTMOPIIMOHATIbHA KOHIIEHTPAIIMU
OuTyma, a UBET (CHEKTP) JIOMUHECIIEHIIUH TO3BOJISIET B KaKOW- TO MeEpe
OIICHMBATh €0 COCTAaB.

OCHOBHBIE KOMIIOHEHTHI He(TEH W MNPUPOAHBIX OUTYMOB - 3TO
metaHoBele (M), HadTeHoBrie (H) u apomaTtuyeckue (A) yrieBoaopoiabl
(VB), a Taxxe pas3IdyHOTO poJa HEYIJIEBOJOPOAHBIE COCIUHCHUS !
KHCJIOPOJHBIE, CEPHUCTHIC, A30THCThIE M, HAKOHEI], HauboJyiee CIIOKHbBIC
CMOJIUCTO-ac(pabTeHOBBIE KOMIIOHEHTHI. PaccMaTpuBasi X BIHMSHHUE Ha
0OIIYIO JIIOMUHECIICHIINIO HepTel 1 OMTYMOB, HEOOXOAUMO OTMETUThH, YTO
OCHOBHasi 4acTb HedTell: MeTaHOBble, HadTeHOBble YB  He
JIOMUHECIUPYIOT B BUJIMMOW YacTW cHoekTpa. JIumib [  BBICIIHMX
HaTeHOB (TATh, IMECTh U OOJiee LMKIOB B MOJICKYJIE) MOXHO OXHJATh
CBEUCHHMS B CHHE-(UOJIETOBOM 4YacTH CHeKTpa. ApomaTtudeckue YB



CIIOCOOHBI JFOMUHECIIUPOBATh, HO [JIABHBIM o0pa3zoM B
ynbTpaduosnieroBoM (YD) auanasone, U JUIIbL HAIMYHUE B COCTaBe HePTeH
U OUTYMOB TMOJUIMKINYECKON KOHICHCHUPOBAHHOM apOMaTHUKU MOXKET
OBITh TPUUYMHON cJa00ro cBeueHHs B (DUOJIETOBOM YaCTH CHEKTpa.
Kucnoponubie u cepHUcCTbie coeluHeHus HedTeil U OUTYMOB JUOO HE
00J1aal0T CIIOCOOHOCTBIO JIFOMHUHECIIUPOBATh, JU00 HUX JHOMUHECIICHIIHS
npuxoautcs Ha Y@ nuarna3zoH. Cl0XHBIE a30TOCOACPKAIME CTPYKTYPhI
HeTH W OUTYMOB JIOMHUHECHUPYIOT MO BCEMY BHUIAMMOMY JHAINa30HY
CIEKTpPa, B YACTHOCTH, MOXHO OTMETHUTh, YTO MOP(YUPUHBI CBETATCS B
KpacHOM Juara3oHe U OJU3KUX K HeMY IBeTax. Takke JIOMUHECIUPYIOT B
BUJIUMOM  4YacCTH CIEKTpa CMOJHUCTO-ac(paJbTCHOBbIE KOMIIOHEHTHI.
NMeHHO OHM 00€CIeurBaOT OCHOBHYIO JIOJIIO JIIOMUHECIICHITUN HeTeH U
IPUPOIHBIX OUTYMOB. Takum o0Opazom, JFOMUHECIIEHTHO-
OUTYMHHOJIOTHUECKHUE HWCCIEIOBAHUS SIBISIOTCS OJHUM U3 BHJOB
KA4E€CTBEHHOT'O U KOJIMYECTBEHHOTO aHAJIU30B.

IEPBBINA DTAII - npocMoTp 06pa3ioB Mo/ JJIOMHHOCKOIIOM H
KaleJbHbIH aHAJIN3

OTO mepBbli W HauboJiee MPOCTOM ATal JIFOMUHECUEHTHO-
OUTYMUHOJOTHYECKHX HccaeaoBaHnii. OH MpPOBOAUTCS C  IEJNbIO
BBISIBJICHUS HalW4us OMTyMa B TIOPOJIE U XapaKTepa €ro pacrpeeeHus B
HEeH, T.e. OMTYMHUHO3HOW TeKCTypbl. [Ipn 3TOM mepen MpocMOTpOM Ha
o0Opa3iie Mopoasl HEOOXOIUMO CJIeNIaTh CBEKUM CKOJI.

B yneTpadwmoneroBeix  sydax ~— OMTYMHHO3HBIE  BEIIECTBA,
oOpa3yroiue B MOpoJax MECTHbIC KOHIICHTPAIlMU, HAYMHAIOT CBETHUTHCS
(JIIOMUHECUIUPOBATH) B BUJIE MATEH, MOJIOCOK, JIMH304YEK Pa3IUUHbBIX (POpM,
pa3MepoB U LBETOB. B 3aBUCUMOCTHU OT XapakTepa pacrpeeiaeHus OutTyma
B TMOPOJaxX BBIACISIETCS HECKOIbKO TUIOB OUTYMHUHO3HBIX TEKCTYp (pHC.

4),



BUTYyMUHO3HBIE TEKCTYpbl B OCHOBHOM IMOAPA3JEISIOTCS Ha
PaBHOMEPHHIE, HEpPAaBHOMEPHEIE, CEJIEKTUBHO-HACBIIICHHBIE,
JMH30BU/HBIC,  CIIOUCTHIE, TIOPOBBIE, OOJIOMOYHBIC, IIEMEHTHBIE,
OonomopQHbIe, KABEPHO3HBIE, TPEIIUHHBIE U JPYyTHE.

Pasnomepnas oumymunosuas mexcmypa OOBIYHO CBOMCTBEHHA
OJHOPOJHBIM OUTYMHHO3HBIM II€CUaHHKAM, H3BECTHSIKAM, MEpreisiM,
rmHaM. B ynbTpadroneToBbIX Jdydax Takas TEKCTypa HaOJIrogaeTcs 10
CIUIOIITHOMY POBHOMY CBEUCHHIO BCEX ITOBEPXHOCTEH 00pasiia, Kak y
CUHIeHEeTUYHbIX bB, Tak u y snureHeTndHbiX. [[BeT IrOMUHECHICHUNU
MOYKET OBITh Pa3IMYHBIM, B 3aBUCUMOCTH OT Ka4€CTBEHHOTr0 coctaBa bB.

Hepaenomepnas o6umymunosnas mekcmypa bB xapakrtepusyercs
HEPAaBHOMEPHBIM  pacmpeicieHueM OWTYMHHO3HOrO  BemiecTBa. B
yIbTPaHOIETOBRIX JIydaX OHA OOHAPYXKHBAETCS 110 HEOIHOPOTHOMY
cBeyeHuro. HaOmrogaercss 3Ta  TEKCTypa B IOpoAax  Pa3jIdyHOIo
JIUTOJIOTUYECKOIr0 cocTaBa (IecyaHUKax, U3BECTHIKAX, MEPresisaxX U T.11.).

CenekmugHo-HacvlujeHHas mexcmypa HaOI0aeTCsl B CTPYKTYPHO-,
TEKCTYPHO- WJIM MHUHEPAJOTHYECKH HEOJHOPOJHBIX MOPOJax, AOBOJBHO
4acTO BCTPEYAETCS B IME€CYAHBIX U KAapOOHATHBIX TOPHBIX MOPOJAX,
coAepKallMX  BKJIIOYEHMS  TUIICA, AHTMAPUTA, TMHUpUTA W T.I.
BO3HUKHOBEHHE TAaKOro THUNAa OUTYMUHO3HBIX TEKCTYp OOBSACHAETCS
SIUTCHETUYHBIM  HACBIIIEHUEM TOPHOM  MOpOAbl  OWTYMHUHO3HBIM
BEILIECTBOM.

Jlunzosuonas u croucmas mexkcmypsl CBOUCTBEHHBI HEOTHOPOIHBIM
6I/ITYMI/IH03HBIM nmopogam nJIn IepeciiranBaHnuro JIMTOJIOTHYCCKHN
pPa3IMYHBIX  MOPOCJIOEB.  YCTAaHABIMBAIOTCA  OTH  TEKCTYpbl IO
COOTBETCTBYIOIIIEMY CBEUEHMIO OT/ACIbHBIX CJIOEB U JIMH3 HA TEMHOM (hOHE
BMEIIAIOIIEH TTOPO/IbI.

Kasepnosnass mexcmypa — OWUTYMHHO3HOE BEIECTBO 3aIlOJIHSET



KaBEpHBI B MOPOJAX JIFOOOr0 MUHEPATIOTHYECKOTO cocTaBa. KaBepHo3Has
TEKCTypa CBUJICTEILCTBYET 00 AMUTCHETUYHOM XapaxkTepe
OUTYMHHO3HOTO BEILIECTBA B ATOUM MOPOJE.

Tpewunnas mexcmypa CBOMCTBEHHA MUHEPAJIOTUUYECKH Pa3IMYHBIM
TOpPHBIM  mopoaaM. buTymMmHO3HOE BemecTBO, HabI0maeMoe 10
TpPEIIMHAM, HECCOMHEHHO SBIISICTCS SIHMICHCTHYHBIM II0 OTHOIICHHIO K
BMEIIAIOMNM TOPHBIM MTOPOJAaM, IO KpaHEH Mepe, B Ipeaenax JaHHOTO
oOpasra.

buomopgnas mexcmypa — OUTYMHUHO3HOE BELIECTBO MPHUYPOUEHO
UCKJIFOYUTENIBHO K OKaMeHeJIoCTsM (ayHbl U ¢uiopbl. Yaiie Bcero taxas
TEKCTypa HaOJII0JaeTCA B U3BECTHSKAX.

Obnomounas mexkcmypa OOHAPYXKUBAETCS B YJIbTPAPUOIETOBBIX
Jy4dax Mo JIOMUHECHEHIIMA O0JIOMKOB B HEJIFOMHUHECHUPYIOIIEM IIEMEHTE.
JTa TEKCTypa BCTPEUAETCS PEIIKO.

Llemenmnas mexcmypa OOHapyXMBaeTCsd B YIbTPAPUOIETOBBIX
Jydax [0  HAJIMYMIO  HEJTIOMUHECIUPYIOIIUX  OOJOMKOB B
JIOMUHECIUPYIOLIEM IIeMeHTe. SBisieTcss HamOoJiee XapakTEepHOW st
U3BECTHIKOBBIX Opekunii, Cyib(haToB, MECYaHbIX U MEPIEIUCTHIX MOPOI.

Toueunas mexcmypa Haubolee OObIYHA Il TJIMH, MEpresew,
TJIMHUCTBIX CJIAHLEB, PeXe HAOII0AETCS Y MECUYaHUKOB, U3BECTHAKOB U
JOJIOMUTOB. Y CTaHABJIMBAETCS MO OOHAPYKUBAIOIIUMCST U30JIMPOBAHHBIM
CBETSIIUMCS TOUKaM.

OnvcaHHbIe BBINNIE THUMBl OUTYMHUHO3HBIX TEKCTYp B HPHUPOIHBIX
YCJIOBUSIX PEAKO BCTPEUAIOTCS B YMCTOM BHUE. B kepHax m oOpasuax u3
OOHa)KEHHMI MOKHO HaOJII0/1aTh B3aUMOIIEPEXO0/Abl OTHUX TEKCTYp B JPYyTHE.
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JI71s1 OpUEHTUPOBOYHOM JTMAarHOCTUKUA KAyeCTBa U MPUOIU3UTEILHON
OIICHKHM KOJIMYECTBA OMTyMa B MOPOJIC MPUMEHSIETCA KamnelabHbIA aHaIu3,
KOTOPBIi HMEET OmNpelessdionee 3HaueHue i BblOOpa Hauboliee
ONTUMAaJIbHON HABECKU aHAIM3UPYEMOU MOPOJIbI MPHU JajbHEHIeM Oosee
rIIyOOKOM M3YUYEHUHU COJEPKAIIETrocs B HEM OuTyma.

TexHUKa KamneJabHOT'0 aHajiM3a 3aK/I4yacTcs B TOM, UYTO Ha CBCXKYIO
ITOBCPXHOCTb o6pa3ua npu 1noMomu IUIICTKH HAHOCHUTCA - KaIlJIAd
XJ'IOpO(bOpMa n 1101 JIIOMI/IHCCHeHTHOfI JIaMIIOM B TEMHOTE Ha6JIIOI[aCTC$I
CBCUCHHE B MECTE€ HaHeceHHMs Kamiu. B OcJiiX COXpPaHCHUA YHUCTOTHI
PaCTBOPHUTCIIAA IIMIICTKA HC JOJIZKHA KacCaTbCA ITOBCPXHOCTHU IMOPOAbI U
paCTBOPHUTCIIb HE NOJIKCH IIOIIaAaTh B PC3MHOBYIO YaCThb ITUIICTKU.

[Ipu HaOmomeHWMM 3a CBEUCHHEM Kariu  xjopodopma Ha
MOBEPXHOCTH TIOPOJLI HEOOXOAuMO oOpaliarh BHHMaHue Ha (opMmy
MOSIBJISIFONIETOCS TISATHAa W HAa IIBET €ro JIIOMHHECICHIIMM, a TaKXe Ha
M3MEHEHHE 1IBETA B MPOIECCE UCTIAaPCHHS PACTBOPHUTEIIS.

®opma nsATHA TPy0O0 XapaKTEPU3YET KOJUYECTBEHHOE COJIePKAHUE
OUTYMUHO3HOTO BEUIECTBA, COAEPKAIIErocss B TOPHOM mMOpoje (MHOTrO,
Mmano). IIpu OonplmioM coaepxkaHuM OUTyMa MOCII€ HAHECEHUS Karliu
PacCTBOPUTENISI Ha TOPOJIC TMOSIBISETCS JIIOMUHECIUPYIOIEEe TSTHO, B
MOPOJIaX C MEHBIINM COJEPKAHUEM OUTyMa - KOJIbIIO, a IPU OYEHb MAJIOM
colepXaHUU OWTymMa HAOMIOJAOTCA OTACIBHBIC JIOMUHECIIUPYIOIINE
Touku. PaccmarpuBas (QopMmy CBeTsIIErocss IMATHA, HEOOXOANMO
YUYUTBHIBATH JUTOJIOTHIO O00pa3la, TaK KakK IS Pa3IMYHbIX MOPoa (HOpMbI
IATEH OyAyT pa3IMYHbIMU IIPH OJIMHAKOBOM COJIEpKaHUH OUTyMa (puc.D).

[IBeT JNIOMMHECHEHIIMM TATHA, BO3HUKAKOIIETO NPU HAHECCHUM
KAl pacTBOPHUTENSA, TPpyOO XapakTepu3yeT KavdeCTBEHHBIN C€OCTaB
outyma. [1o uBeTy JIOMUHECIICHIINU TISITHA MOKHO ONPEACIUTh HATMUYUE



B mopoje Oosiee Jerkoro wim OoJsiee TsKenoro Outyma. Tak, TATHO
KEJNTOro 1BETa, MEpPEeXONdIlero Iociae HucmapeHus xjiopodopma B
KOPUYHEBBIM, TOBOPUT O HAJIUYUKU B TMOPOJE TSDKEIOro OuTyma,
COJIEpIKaIIEro 3HAYMTEIbHOE KOJIMYECTBO cMOJ M acdanbreHoB. [IsTHO
KENTO-TOJlyOOr0  I[Be€Ta, OBICTPO  HWCYE3alllee MpU  HUCTAPCHUU
xJi0podopmMa, CBUIECTEILCTBYET, YTO B JAHHOM MOPOJIE HAXOAUTCS JIETKUM
OUTYM, COAEPIKALINNA 3HAUYUTEIHLHOE KOJIMYECTBO MACEl.

OrcyrcrBue 3(PdexkTa OT HaHeCeHUS KaILuIld XJopodgopMa He
O03HAYaeT MOJHOIO0 OTCYTCTBHS OMTYyMAa B NMOPOJE, a JIHIIb YKA3bIBAeT
HAa OYeHb MaJjloe ero coaep:xkaHue. /[ nanpHEHIIErO0 aHanv3a B 3TOM
cily4dae He0oOX0oauMo OpaTh MaKCUMaNIbHYIO HaBecky (2,0 r).

Cesizannsiii 6utym (C) oOHapyxuBaercs 1o (ocdopecueniuu OB
MIOPOJIbI M HECOOTBETCTBUIO IIBETA M SPKOCTHU JIFOMHUHECIICHIIMH TTOPO/IbI
addekTy (oueHb c1aboMy) OT HAHECEHHUS Karii XjJopodopma.



Touku

dopma Co-
THOMHHECTHP Uon tero croi H3BecTHSIK, Ilecuanuk, I'nuna,
ydacTKa TOPHOM TOPOJIbl,| HHUE
. TUIIC, aHTHJIPUT IeCOK Mepreib
CMOYEHHOT'0 Karuiei 00-
xjopodopma pasia
Q [InoTHOE
>1-10" >5-10" >1
PoBHOE n1sITHO
@ ©
-1 -2 -1 -2 -1
HeposHoe ToncToe 1-107-5-10 5-107-5-10 1-5-10
MISATHO KOJIBIIO
P
) -2 -3 -2 -2 -1 -1
5107 -5-10 5-10°-1-10 5-107-1-10
Tonkoe(pBaHOE) KOJIBIIO
<5107 <1107 <1-10*
Touku
O Prix-
noe >1-10™ >1-107 >5-10™
PoBHOE nIsITHO
1-10*-1-10" | 1-10-1-10% | 5:10*-1-107
HepoBHoe ToncToe
MISTHO KOJIBIIO
>
<1-10™ 1-10%-1-10°| 110%-1-10°
Tonkoe(pBaHOE) KOJIBIIO
<1-10°® <1-10°®

Puc.5. KonnuecTBeHHas onieHKa OUTYMUHO3HOCTH OCAJ0OYHBIX TOPHBIX TOPOJ MPHU
OJIMHAaKOBOM COZIEp>KaHUU B HUX OUTyMa (B BECOBBIX MPOIIEHTAX)




BTOPOMU ITAII - 3Ta/IOHHBII U KANWLISIPHBIA AHAJIU3bI
(IIOMUHECHEHTHO-OUTYMHUHOJIOTMYEeCKUI AHAJIU3 MTOPOIAbI B OJITHOM
pacTrBopure’ie - xjopogopme)

Ioaroroska 000py10BaHMs M MOPOA K AHAJIU3Y

Ha stom sTame mnpexie BCEro HEOOXOAUMO MPUTOTOBUTH YHCTHIC
CyXue MpOOUPKU MO 4YHCAy OOpas3loB TMOPOJbI, HAmUCaTh HAa HUX
BOCKOBBIM KapaHJIalllOM HOMeEpa, MoJ00paTh KOPKOBbIE TPOOKU WU
BCTaBUTh B MHUBUyaTIbHbBIN IITATUB.

3areM M3 cpelHel yacTu oOpaslia TOpHOW MOPOJbl BBIKAIBIBAETCS
KycoKk BecoM mpuMepHo 10-15 T, KOTOpbhIM H3MeENbYaeTcss B YHUCTOU
METAJJIMYECKON CTyIKe. [IopomoK mopoasl MpOCEUBAETCA YEPE3 CUTO C
pasmepom otBepctuii 0,25 mwm. Ilocine papoOneHMss W MpPOCEWBaHHS
BU3YaJIbHO HEOMTYMHHO3HOrO oOpasla CTylKa M CHUTO IPOTUPAOTCS
cyxol uucroit Mapiei. [locie cuiabHO OMTYMUHO3HBIX 00pa3OB CTYIKY U
CUTO HEOOXOJIMMO NPOMBITH HEOOJIBIIMM KOJHYECTBOM Xjopodopma (B
BBITSDKHOM IIKa(y) ¥ MPOCMOTPETH MO TFOMHUHOCKOTIOM.

B3situe HaBeCKH M NMOJIy4eHHEe JOPOGOPMEHHBIX IKCTPAKTOB OMTYMOB

M3 mnoiydeHHOro TOpOIIKa TOpoabl Oepercsa HaBecka (Ha
TeXHUYeckux Becax). [locimenHsiss pa3nnMuHa B 3aBUCHUMOCTH  OT
KOJIMYECTBEHHOT'O COJIEp)KaHUsl OWUTyMa, OMNPENEICHHOTO KalelbHbIM
aHaim3oM u kosueobnercsa ot 0,1 no 2,0 .

HaBecky mopo/ibl, B3BEIICHHYIO Ha KaJbKe, BBICHITIAIOT B MPOOUPKY,
3aIMBalOT S5 MII XJIOpoopMa M CJErKa BCTPSAXUBAKOT JO IOJHOTO
OPOMUTHIBAHUS MOPOIIKA, OTMEYAIOT BOCKOBBIM KapaHJalllOM YpPOBEHb
KUJIKocTH. [lpoOupka TIJIOTHO 3aKphIBA€TCSl KOPKOBOM TMPOOKOW W
YCTaHABJIMBAETCS B IITATUB, KOTOPBII OCTaBIIAIOT B TEMHOM MecTte. Yepes
18 wyacoB (mpakTHUeCKH Ha CIEAYIOUUMNA J€Hb) MOXHO IPOJIOJIKAThH
UCCIIETOBAHUSL.



STAJIJIOHHBI AHAJIU3 MPOBOJAUTCSA  UISL  ONPEACICHUS
KOJIMYECTBEHHOI'0 CcojepkaHus Outyma B xyopodopme. [ng storo
pacTBop B mpoOupke (XJI0poPOPMEHHYIO BBITSIKKY) CpPaBHUBAIOT IO/
JFOMUHOCKOTIOM C ATaJOHHBIMU PAacTBOpPaMH, B KOTOPBIX KOHIIEHTpAIIUS
outryma usBectHa. [looOpaB 3TanoH, OAMHAKOBBIM MO MHTEHCUBHOCTU U
[[BETY CBEUYECHHUS C UCCJIEAYEMbIM PACTBOPOM OMTyMa, 3aMHCHIBAIOT HOMEP
ATaJlOHa W TMPOU3BOAAT pacyeT cojJepkaHuss OuTymMa B TIOpOJE B
npoleHTax (tadma.1).

KAIIWJISIPHBIN AHAJIN3 MIPOBOJIUTCS JUJISI OINPEACIICHUS THIIA
outyma, IS 4ero HEOOXOIUMO TOJYYCHHE KaNWJUIIPHBIX BBITSHKEK
outrymoB. Jlocturaercs 3To C MOMOIIBIO (UILTPOBAIBLHON Oymaru, u3
KOTOPOM MO YKCTy 00pa3ioB Hape3aroT (BAOJb BOJOKOH) MOJOCKHU JTHHOM
okoino 22 cm, mupuHod 0,7 cMm (IIpy pa3IMHOBBIBAHUM IOJOCOK
GUIBTPOBAILHON OyMaru HYXXHO TOJIb30BaThCS TOJBKO TMPOCTHIM
kKapanaamiom). Ha kaxmoii mojiocke yka3bpIBaeTcsi HoMep oopasiia.

3aTeM B MPOOUPKY OMYyCKAaETCsl COOTBETCTBYIOIIAs HOMEpY oOpasia
noJIocKa (PUIBTPOBAIbHOW OyMaru Tak, 4TOObI OHa HE Kacajaach CTEHOK
nOpoOMpKHA, a HIKHUKA KOHel] ee jJocturan jaHa. [IpoOupku
YCTaHABIIMBAIOTCS B IITAaTUB M OCTAaBIIIOTCA OTKPBITBIMH 1O IOJHOTO
ucrnapenus xjaopodopma (B BBITSKHOM HIKady!).

[locne wucnapenuss xjopodopma (IpUMEpHO UYEpe3  CYTKH)
MOJIyYCHHBIC KaNWUISAPHBIC BBITSDKKHA —HM3BJICKAIOTCS U3 MPOOUPOK,
HAKJICMBAIOTCS B albOOM M OOJydaroTcsl yJIbTpadUOIECTOBBIMU JIyYaMH.
[Ipu 3TOM OTMeEdYaeTCs HIMPUHA JIOMHUHECHHPYIONIEH 30HBI M LIBET €€

momuHecteHnnn. [1o mpeoGiamaronieMy MBETY BBIICIACTCS TUI OUTyMma
(Tabin.2).

Pesynbrarel aHanuza oQopMIAIOTCA B BUAE albOoMa 1O
YCTAHOBJICHHOMY 00pa3sily.



XapakTepucTuka 3TaJoHHBIX pacTBopoB (1o B.H. ®nopoBckoit)

Tabnuua 1

Ne Conepxanue Conepxanue Outyma B opojie, B % Jyisi HABECKU B S5 MJI paCTBOPUTEINS
>TanoHa 6“121‘:/3;3 1 21 1 0,51 0,1r

1 0,000000625 1,56 -10™ 3,12-10™ 6,25-10™ 3,12-107

2 0,00000125 3,12-10™ 6,25-10™ 1,25-10™ 6,25-107

3 0,0000025 6,25-10° 1,25-107 2,5:107 1,25-10%

4 0,000005 1,25-10° 2,5-107 5,0-107 2,5-107

5 0,00001 2,5-10° 5,0-107 1,0-107 5,0-107

6 0,00002 5,0-107 1,0-10° 2,0-107 1,0-10"

7 0,00004 1,0-107 2,0-107 4,0-107 2,0-10™

8 0,0008 2,0-107 4,0-10 8,0-107 4,0-10™

9 0,00016 4,010 8,0-107 1,6-10™ 8,0-10™

10 |0,000312 8,0-10™ 1,56-10™ 3,2:10™ 1,56

11 | 0,000625 1,56-10™ 3,12-10" 6,25-10" 3,12

12 |0,00125 3,12-10™ 6,25-10™ 1,25 6,25

13 | 0,0025 6,25-10" 1,25 2,5 12,5

14 |0,005 1,25 2,5 5,0 25,0

15 0,01 2,5 5,0 10,0 50,0
Brrurciienne KoJu4eCTBEHHOTO COICpyKaHusl OUTyMa B IMOPOJe Mpou3BoauTes mo popmyse: a-b-100% |

rze a — cojepkanue outyma B 1 mit atanona, r; b - xommdectBo pactBopurens , mit; d — Bec IpoOsI, T



Tabnuua 2
OcCHOBHbBIE THITBI OUTYMOB, BBIJICISIEMbIC
M0 KalWJUTSIPHBIM BBITSKKAM

Tunber 6UTYyMOB [{BeT JIFOMUHECIICHITUN OUTYMOB
benprii, 6enoBaTo-XKeNTHIM, OEJIOBATO-
MacasHucTbIie Soi Soi .
rojay0oi, roiay0oi, CHHHUM, 3€JI€HOBATO-
outymel MBA yOOU, TOIY L o
CHHUM, 3eJICHBIN
OcMoOJIeHHBIE . .
JKenTsliil, opaHKeBBIH, )KEITOBATO-CBETIIO-
OUTYMBI -
KOPHUYHEBBIN
OBA P
Cpennue OuTyMmbl CBETI0-KOPUYHEBBIN, OPAHKEBO-
CbA KOPUYHEBBIN, KOPUYHEBBIN
| moaTuI: 3€IEHOBATO-KOPUYHEBBIN,
CwMmonucro- . .
KPAaCHOKOPHUYHEBBIN, TEMHO-KOPUYHEBBII
ac(habTCHOBBIE ) . .
MOATHUII: YEPHBIM, YEPHO-3€JICHBIN, YEPHO-
outymer CABA PHBIH, HEP . > 1P
KOPUYHEBBIN

JIOMUHECHEHTHO-BUTYMUHOJOI'MYECKUA AHAJIU3 C
WCIOJIb30BAHUEM YETBIPEX PACTBOPUTEJIEN

B OCHOBY METOAMKHM WCCIIEIOBAaHUNA PACCESIHHBIX OUTYMHHO3HBIX
BEIIECTB  C  MCIOJB30BAHMEM  YETBIPEX  PACTBOPUTENEH  MOJIOKEH
PACCMOTPEHHBIM  BBIIIE  JIFOMHUHECIIEHTHO-OMTYMUHOJIOTUUECKUN  aHaJu3
B.H.®noposckoit [6] u Heckoibko wu3MeHeHHbI B.B.MiabuHckoii u
H.M.I'anaktnonoBorr  [3] nmnpueM  3KCTPAKIMOHHOW  XApAaKTEPUCTHUKHU,
npemioxeHHbii A.A.Kapuesbim [4].

B pabore A.A.KapueBa [4] Obuia wucronbp3oBaHa u30HpaTelIbHAS
CIIOCOOHOCTH YETHIPEX PACTBOPHUTENICH I TUATHOCTUKH TEHETHYECKOTO THUIIA
OpPTaHMYECKOT0 BEIECTBA KayCTOOHUOJIUTOB.

Hcnonb3oBaHKe YeThIpEX pacTBOpUTENEH - XJaopodhopMa, CIUPTOOECH30J1a
(1:1), merponeiiHoro 3¢hupa u 2%-Hol €AKOW IIEeTOYH - MPU TMapaJlieTbHON



DKCTPAKIMM TO3BOJSET COXPAHUTh OCHOBHBIE IPEUMYLIECTBA  JIIOMU-
HECLEHTHOT'O METO/1a MEPE]l IPYTHUMHU - 3TO €0 SKCIPECCHOCTh U BMECTE C TEM
MO3BOJISIET OTHECTU OMTYMUHO3HBIE BEILIECTBA B TOPOJIE K ONPEAEICHHOMN Ipy-
1€ - CHHT€HeTHYHBIM HJIM dNMIUTeHeTHIHBIM[3].

CuHreHeTMYHbIe OUTYMOM/IBI. DTO OUTYMOU/IbI, OOpPa30BaHHBIEC 32 CUET
HUCXOJHOTO OPTaHUYECKOr0 BEIECTBA, MPOIICANIET0 BCE CTaAuU W3MEHECHUS
BMECTE C MHUHEPAJIbHOM YacThIO OT OCajKka A0 TropHOW mnoponsl. LlBera
JIOMUHECIIEHIIUN XJIOPO(GOPMEHHBIX KAUJUISIPHBIX BBITSKEK CHHTCHETHUYHBIX
OUTYMOUJIOB KOPUYHEBO-CEPhIC, YEPHOBATO-KOPUUYHEBBIC, >KEJITOBATO-CEPHIE,
3€JICHOBATO-KEJIThIE, 3€JIEHOBATO-CEPble U 3eJeHOBaTo-roiyosie. [lpu sTom
HIMPUHA JIOMUHECHUPYIOIINX 30H HE3HAYUTEIIbHA.

[IBeT ArOMHHECUEHIIMU XJOPO(POPMEHHBIX PACTBOPOB OUTYMOUJIOB
SAPKUI: CHHUH, 3€TIEHOBATO-CUHUM, TOTY00H.

CnupToO€H30/IbHbIE KAaTUJUISIPHBIE BBITSXKKHA OUTYMOUJIOB IO CPAaBHEHUIO
C XJOpO(DOPMEHHBIMU OTIMYAIOTCS OOJIBIION IIMPUHONW 30H U TEMHBIMU
LIBETAMH JIIOMUHECLICHIIMU: YEPHBIM, KOPUYHEBATO-YEPHBIM U T.1.

OnureHeTH4YHble OMTYMOHABI HE CBOWCTBCHHBI JaHHOW IOpPOJIE.
butymuHO3HOE BeElIeCTBO B 3Ty MOPOJY MOMaio mocjie ee (GOpMUPOBAHUS B
pesyipTaTe €ero Murpalud #3 Onusnexamux oTioxeHui. g stux
OMTYMOHIOB XapaKTEPHO HEPABHOMEPHOE WX pACHpEIeIeHHe B MOPOAE IO
TpelmMrHaM, CJIOUCTOCTH W T.A. llBera mroOMHHECHEHIIMH XJIOPO(YOPMEHHBIX
pPacTBOPOB OWTYMOHJOB MEHEE SIPKHE, YeM y CHHTCHETHYHBIX OUTYMOUIOB:
roJiy0oBaTo-0€JIbIi, )KEeJITOBATO-CEPhIN, OEI0BATO-KEITHIM.

CnupToOeH301bHbIE PacTBOPHI OUTYMOUJIOB, Kak  MpaBuUIIo,
JIOMHHECITUPYIOT cliabee XJIOPOPOPMEHHBIX M HEPEIKO UMEIOT CEPhIe OTTCHKH.

Kanunnsipabie BBITSDKKA XJIOPOGQOPMEHHBIX OUTYMOMJIOB MMEIOT SIPKUE
IBETa  JIFOMHHECICHIIMH:  OCIOBATO-TOMYyOOM, JKENThIH, KOpPHYHEBATO-
OPaHXEBbIM U TAK JAJICE.

CrnupToO€H30/IbHbIE KAIWIISPHBIE BBITSKKH, HA00OpPOT, AalOT OYCHb
c1a0yro JTIOMUHECHICHITUIO CEPOBATHIX TOHOB.



B ropHbIx nopoJax HEpeaKO COAEPHKATCA OJJHOBPEMEHHO CUHI€HETUYHBIE
u onureHetnuHble bB. VHTepecHble  pe3yibTaThl  MOJYYarOTCA  MPHU
PaCCMOTPEHUM JTFOMUHECIIEHTHO-OMTYMUHOJIOTUYECKUX OCOOCHHOCTEH MOpoJ
OIHOTO  He(TEera3oHOCHOTO  paloHa, HO  pa3HbIX HE(TEra30HOCHBIX
KOMILIEKCOB.

Ha stoT ananu3 GepyTcsi yeThipe OJJMHAKOBBIE HABECKU 00pasiia Mmopoibl
(pa3Mep HABECKH OIPEACISETCS KanelbHbIM aHAIM30M IIPH 00IIEM MPOCMOTPE
00pa3IioB), KOTOphIe 00padaTHIBAIOTCS ISl U3BJICUCHHUS! OUTYMHHO3HOW YacTH
MOPOJBI CIEAYIOMMMH PACTBOPUTEIISIMU: XJIOPO(GOPMOM, CHHUPTO-OEH30JI0M,
NETPOJICHHBIM 3(UPOM U IIETOYbIO.

Bce detpipe HaBecKH MOPOIbI (TIOpOaa TOHKHA OBITh HCTOTYCHA, TIPOCes -
Ha W B3BEIIICHA Ha KaJIbKE) MMOMEIIAIOTCS B OTACIbHBIC TPOOUPKH, 3aJTUBAFOTCS
MIEPEUUCICHHBIMU BBIIIE PACTBOPUTENSAMH (IO 5 MJI pacTBOPUTENS B KaXKIYIO
npoOUpKy). YPOBEHb PacTBOpPUTENIA B MPOOHPKAX OTMEYAETCS BOCKOBBIM Ka-
paHJaIIoM, CaMH MPOOUPKHU 3aKPHIBAIOTCS TUIOTHO KOPKOBBIMHU MPOOKAMHU U OC-
TaBISIIOTCS Ha 18 wacoB. 3aTeM MOy4YeHHBIE HKCTPAKTHI CPABHUBAIOTCS MO
JIOMHHECIICHTHON JIaMIION ¢ 3TaJOHHBIMH KOJUICKIIUSMH: XJIOpOPOpMEHHAS
BBITSDKKA - C XJIOPOOPMEHHOM ITAJIOHHON KOJIJICKIIMEH, CITUPTOOSH30JIbHAS -
CO CHUPTOOCH3O0JBHOM, TMETPOJICHHO-d¢UpHAS - C TETPOJeHHO-IPUPHOM
ATAJIOHHOMN KOJUJIEKLUEU.

[Ilenounast BBITS)KKA CPABHUBACTCS C ATAJOHHOW LICJIOYHOW KOJUIEKIUEH
TYMHHOBBIX KHCJIOT, HO HE B CBETE YJIbTPA(PHUOJICTOBLIX JIy4eil, a HA CBETYy Ha
oenom ¢omne.

Ha ocHOBaHMM MaHHBIX, MTOTYYCHHBIX JIFOMHHECIIETHO-3KCTPAKITMOHHBIM
METOJIOM, CTPOATCS TpadUKHd KOIMYCCTBEHHOTO PACIPEICICHHS COACPKAHUS
OMTYMUHO3HBIX BEIIECTB (HOMEp JOTaJOHa) B  KaXIOM  OTIEIbHOM
pacTBOpUTENIe, KOTOPbIE CPABHHMBAIOTCS C KPUBBIMH, XapaKTEPU3YIOIIUMHU
OTIpEICIICHHBIN TUIT ONTYMHHO3HBIX BEIIeCTB (puc. 6).

31eCh NMPUHIUITAAIIBHO BaKHBIM SIBJIIETCS BO3MOYKHOCTh Pa3rPaHUYUTH
CUHIE€HETUYHbIE U AMUTeHEeTHYHbIe OnTyMoubl [2]. Ilpupona mepBbIX MOXET
OBITh pa3NiMyHa M HE CBSI3aHa HEMOCPEJCTBEHHO ¢ (OPMHUPOBAHHUEM 3ajeKel
He(dTU. DNUTeHETUYHbIE OMTYMOUIBI BCErla B TOW WIJIM MHOW Mepe CBSA3aHBI C



He(TbIO. DTO MOTYT OBITh HEMOCPEICTBEHHO NPOIYKTUBHBbIE HE(PTEHOCHBIE
NOpOAbI, CleAbl Murpanud HedpTH B MOPOJAAX, PaA3IUYHOTO poja
MUKpPOAKKyMYJISILIMU 3a TpeAenaMu JjoByliek. Ho BaxkHO, 4yTo OOHapyKeHue
Jake CIEI0B JMUTCHETHUYHBIX OUTYMOUWIOB SIBISIETCA MPSMBIM IMOUCKOBBIM

ITIOKA3aTCJICM.
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Puc. 6. JlroMiHECTIEHTHO-9KCTPaKIIMOHHAS XapaKTEPUCTHUKA OUTYMHHO3HBIX BEIIECTB

Paznuuue mexay CUHreHeTUYHBIMU (KpuBble 1,2,3) U 3MUTEHETUYHBIMU
(kpuBble 4,5,6) OUTyMOMAAMU BBIPAXKAETCSI B TMOHUKEHHBIX Yy MEPBBIX
MOKa3aTesaX IMeTPOJEHHO-3(PUPHOTr0 W TMOBBIMICHHBIX CHOUPTOOEH30JBHOTO
AKCTPaKTa; JJIs JIUTEHETUYHBIX OWTYMOWJOB  XapaKTe€pHa  BBICOKAs
pacTBOPUMOCTh B TeTposiehHOM J3dupe u xmopodopme. Otauuue 1m0
JFOMUHECIICHTHO-OMTYMUHOJOTUYECKHUM TOKA3aTeJIsIM BHYTPU €IUHON TPYIIIIBI
CUHI€HETUYHBIX OUTYMOHOB OTpa)KaeT HEOJMHAKOBOE COOTHOIICHHE B HHUX
HEUTPAJIbHBIX (U3BJIEKAEMBIX XJIOPO(DOPMOM) H KHUCIBIX (HM3BIECKAEMBIX
COUPTOOEH30JI0M) KOMIIOHEHTOB. DTO MO3BOJISET BBIAEIUTH KHUCIbINA, MEHEe
KUCJIBIM M BOCCTAHOBJICHHBIA MOJTUIl CUHOUTYMOWJOB. Paznuuus BHYTpH
rpynnsl  30UOUTYyMOUA0B (KpuBbie 4,5,6) COOTBETCTBYIOT BBIJICISIEMbIM



B.H.®noposckoit tunam OutymoB OBA (ocmonennsiit), CbA (cpeaHuil) u
CABA (cmonucto-ac(hanbTeHOBBIN).

[loBbIIEHHBIE 3HAUEHUS IIEIIOYHOTO 3KCTPAKTa BCTPEYAIOTCA PEAKO U
OTPENETAI0TCS TMO0 HU3KUMU CTAUSIMU KaTareHe3a OpraHnyecKoro BEIecTBa,
100 €ro CUJIbHOW BTOPUYHOM OKHCIEHHOCTHIO (ITPOIeCChl BhIBeTpHBaHus). 1
B TOM, M B IpyTOM CJy4yae 3TO MaJIo OJIarONpUsITHBIE MMOKA3aTEIN MPHU OLIEHKE
NEPCHEKTUB HEPTEHOCHOCTH M3Y4YaeMBIX OTJIOKEHUW, HO CUUTATh MX IOJIHO-
CThIO OECEPCTIEKTUBHBIMU HA OCHOBAHUM TOJIBKO ATOTO MOKAa3aTels, KOHEYHO:
HEJIb3S1.

Pe3ynbTarhl JAHHOTO BU/A JIIOMUHECIIEHTHOTO aHAIIW3a MPEICTaBIISIIOTCSA
B BHJIE COOTBETCTBYIOLIMX I'parKOB U UX paciiu(poBKH.
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