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YIBTPACTPYKTYPHOI'O CTPOEHUSA I'EITATOILIUTOB
MNEYEHU B HOPME U IIPU BO3JEVCTBUU PA3JITUYHBIX
XUMHUYECKHUX ®AKTOPOB

Ouunoe Komun Paxumosuu
byxapckuti 2ocyoapcmeennviti MeOUYUHCKUL UHCMUMYM UMEHU
A6y Anu ubn Cuno. byxapa. ¥Y36exucman

Pe3iome: B cBeTe BBINIEN3TI0’)KEHHOTO MPUOOPETAET U3YUCHHUE MEXaHU3Ma
TOKCHYECKOTO JICHCTBHUS TOTO WJIM HHOTO KCEHOOMOTHKA, a TAKXKE X COYCTAHMSI, UTO
peaycMaTpuBaeT uccienoBanue ux 3p(GeKToB Ha CTPYKTYPHOE COCTOSTHUE KIIETOK
Pa3IUYHBIX TKaHEH U MX MEeMOpPaHHBIX KOMITOHEHTOB.

B pesynbrare macmtaOHBIX pedopM, OCYIIECTBICHHBIX 3a TO/IbI HE3aBUCUMOCTH,
B Hameld CTpaHe JOCTUTHYTHI OIpeNeJieHHbIE YCIEeXH B MPEAOTBPAIICHUN
TOKCUYECKOTO BO3JCHCTBUS TMECTUIMIOB M COJICH TSHKENBIX METAJUIOB Ha OPraHU3M
YeloBeKa U )KUBOTHBIX.

KiroueBbie ciioBa: ¢hochopopraHMueCKUX U XJIOPOPTAaHUYECKUX TMECTHUIIUIOB,
MOP(QOMETPUIECKUX M YABTPACTPYKTYPHBIX MApaMETPOB TMEYCHH W TeNaTOIUTOB,
OyTHWJIKanTaKc, IpOMa 1 COJIM CBUHIIA.

AKTYaJIbHOCTH

Hcronp3oBaHre TECTHIMIOB JJIS TOBBINICHUS YPOXKAWHOCTH, B MHPOBOM
MaciTabe o00yCIaBIMBAETCS aKTYalbHOCTHIO TIPOOJIEMBbI pPa3paboOTKH Mep 1O
PO HIIAKTHKE OTPUIIATENBHBIX TIOCIEACTBUN X BO3ICHCTBUS HA OPTaHU3M YeJIOBEKa
1 )KUBOTHBIX[3,5].

B nacrosiiee Bpemsi B Mupe 3apeructpupoBano 6onee 1500 BHIOB ECTUIUIOB,
MIPUMEHEHNE KOTOPBIX B CETbCKOM XO3SMCTBE MPUBOIUIO K MACCOBOM THOEIH MITHIT U
KUBOTHBIX, TaKKe HAOII0aJI0Ch HK30TM€HHOE 3arpsi3HEHHE TIOYBBI TSHKEIBIMU
MeTaJlJIaMH, TPEBHIIAIOIMNMU (POHOBYIO KOHIIEHTpAIMIO: 1Mo cBHHIY 10 10 pas, mo
kaaMuro ot 3 1o 8 pas [2,4,10].

HeynoBnerBopuTenbHOE Ka4ecTBO BOIOIPOBOAHOW  THTHEBOH  BOABI  TIO
CaHUTAPHO-XMMHUYECKUM ITOKA3aTEISIM XapaKTEPHO IS TeX TeppuTopuii PecrryOnmkm,
re s [EHTPaTU30BAaHHOTO MUTHEBOIO BOJOCHAOKEHUS TOPOACKOTO HACEIICHUS
WCIOJIB3YIOTCSI B OCHOBHOM IIO/I3€MHBIE BOJIBI C BBICOKMM YPOBHEM MHHEpaTH3aIUN
M J)KECTKOCTH, a TAKXKE C TOBBIIICHHBIM COJIEP’)KaHUEM KeJe3a, MapraHia u Jpyrux
xuMHu4deckux BemecTs|7,8]. [Ipu ucmonp30BaHNM MOBEPXHOCTHBIX BOJOMCTOYHUKOB
B OOJIBITICH CTETICHN OTMEYAETCS AaHTPOTIOTEHHAsI HArpy3Ka, a TAK)KE HaJINYHue B BOJC
TIOBBIIIICHHOTO COJIEPIKaHUsl XJIOPOPTaHUYIECKUX coearHEeHUHU. Jomst mpod mUTheBOM
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BOJIbI, HE OTBEYAIOUIECH TMTMEHUYECKUM HOpMaTHBaM (IO CAaHUTAPHO-XUMUYECKUM
nokasarensiM), B byxapckoi ob6mactu B 2002 r. cocraBmna 34,8%, B 2003 r.—
45,5%][6,9].

[To-ipesxHEMY CaMblil BBICOKU YPOBEHB 3arpsi3HEHUS (HA TOKAJbHBIX YYaCTKaX )
mouB OK cymmer JIJIT naGmomaercs B Depranckoi obmactu- 2,4-3,3 TIJIK. B
Kamkanapeunckoit odnactu cpennuid ypoeHb OK cymmbl JJ/IT cocraBmser 2,3
ITJIK, B Aaguxanckon - 2 IIJIK, B Cypxanaapsunckoi - 1,8 IIJIK, B TamkeHTCKOM
— 1,6 IIJAK, B Byxapckoit — 1,1 IIJIK. B octanbnbix obnactax ypoBenb OK cymmbl
JAT ue npessimaer [TJIK.

Baxnoit mnpobiiemoil ABISIIOTCS  3anpeniéHHble W HEMPUTOJHBIC TS
WCIIOJIb30BAHUSL CPEJCTBA XUMUYECKOHM 3aIUThI, HAXOSAIINECS Ha CKJIa/ax OBIBIICH
I'AK «VY3kunuiokxyxxanmukkumeé». HecmoTps ~Ha Bce NPUHUMAEMble MEpPHl B
Pecnybnuke coxpanuioch okoyio 1500 TOHH ycTapeBUIMX, HEMCHOJb30BAHHBIX U
3anpel€HHBIX K MPUMEHEHUIO TTECTULIN]IOB.

Heab ucciaenopanus. 3yueHne MophOMETpUUECKUX U YIbTPACTPYKTYPHBIX
MapaMeTpoB IMEUEHH M TEMaTOLMTOB NPHU JACHCTBUM COJEH TSKENBIX METauioB M
HEKOTOPBIX J1e()OTMaHTOB MPHU pa3eIbHOM U COBMECTHOM MTPUMEHEHUH.

MarepuaJjbl M1 METOABI UCCJIEIOBAHUSA

JIst BBIABIIGHUS ~ NIEWCTBHSI  psila  TOKCHMKAHTOB Ha MOP(POMETPUUYECKHE
napaMeTpbl KJIETOK IMEUEHH M Ha YJIbTPACTPYKTYPY CTPYKTYPHBIX KOMIIOHEHTOB
renaToIuTOB ObUIM MPOBEICHBI SKCIEPUMEHTHI Ha 144 OenbIx KpbIC-CaMIIOB JIMHUU
Bucrap, maccoit He MmeHee 120 r. B 3aBUCHMOCTH OT UCIOIb3YEMBbIX TOKCHYECKHUX
BEILIECTB, BCE KUBOTHBIC OBLIN Pa3/IesICHbl HA IIECTh OCHOBHBIX Tpytil (Tadm. 2.1).

I[Ipy nOpoBeneHHM  SKCOEPUMEHTOB  OCHOBBIBAIMCh  HA  IOJIOXKEHHUSX
XenbcuHkckon Jlexnmapanun Bcemupnoit Menunuuckont Accounanuu ot 1964 r.,
nononHenHoi B 1975, 1983, 1989, 1996, 2000, 2002, 2004, 2008, 2013 rr.

3a00M KUBOTHBIX OCYILECTBIISIIUCH METOJJOM MIHOBEHHOM JIEKalTUTAIlMU B CPOKH
oT 3 10 24 4acoB mociie BBEAEHUs NPENApaTOB WIA UX CMECH.

I'pynna I — xoHTponpHas. KpeicaM KOHTPOJIBHOW TPYIIbl METALIMYECKUM
30HJOM BHYTPHKEITYJOUYHO BBOAWIN TUCTUINIMPOBAHHYIO BOAY B 00bEMe 0,5 MIL.

I'pynmna II (neiicTBUe conel TAKETbIX METAILIIOB):

1) pacteop CdSO4 B xkonmentpanuu 5 mr/mi u goze 0,4 min/100 r maccel
KUBOTHOT'0, OJJHOKPATHO, BHYTPHKEITYI0YHO;

2) pactBop Pb (CH3COO)2 B konuentparuu 10 mr/mi u go3e 0,6 Mi/100 T Macchl
KUBOTHOI'0, OJJHOKPATHO, BHYTPHKEITYI0YHO.

I'pynma III. (nelicTBue necTULIMAOB):

1) Oyrunkantakc B go3e 0,13 1/100 r Maccel JKMBOTHOTO, OJHOKPATHO,
BHYTPHUKEITYI0YHO;

2) gpormm B go3e 0,4 r/100 r MAacChl KMBOTHOT'O, OJIHOKPATHO,
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BHYTPHUKEITYI0YHO.

I'pynmna IV. CoueranHoe BBEJEHUE COJIEN CBUHIA U KaMUSI - PACTBOPHI COJIEH B
KOHIICHTpaIuu 1o 2 Mr/mi1 v go3e cmecu 0,5 mi1/100 r Macchl 5)KUBOTHOTO, OJTHOKPATHO,
BHYTPHUKEITYI0YHO;

I'pynna V. CoueranHOE BBEIEHUE APOIIIA U COJIA CBUHIIA;

I'pynna VI. CoueranHoe BBeJeHHE OyTUIIKANITAKCa U COJIM CBUHIIA.

[Tepen 3aboeM wu3MeEpsUIM MacCy KpbIC, 3aTe€M, IOCIE BCKPBITHUS OpPIONTHON
MOJIOCTH, U3BJICKAJIU MTE€UYE€Hb U U3MEPSUIM MacCy OpraHa.

JInst onTHYeCKOM MUKPOCKOIIMU KyCOUYKH TKAHU [IE€YE€HU, B3SIThIE U3 IPABOU JOJIH,
¢ukcupoBanu B 10% pactBope HeuTpambHOro Qopmanuna. [locie mpombIBKH U
JEruapaTali B CIHAPTAX BO3PACTAIONICH KOHIIEHTPALMH, KYCOYKH 3aJMBaJIUCHh
napa)yHOM ¥ TOTOBHWIWCH CpE3bl TONIIMHOW 5-7 MKM, KOTOpBIC OKpaIIHBaJIH
reMaTOKCWJIMHOM M 303WHOM. Cpe3bl ucciieoBaid MOPHOMETPUUECKH, C TTOMOIIBIO
okyisip-mukpomerpa DN-107T/ Mogpens NLCD-307B (Novel, Kurait) usmepsum
pa3Mephl TenaTolUUTOB, O0bEM sAep TeNaTOLUMTOB, JHAMETP LIEHTPAIbHBIX BEH,
TUaMEeTp apTepUoibl, BEHYJbl M MKETYHOTO MPOTOKAa B 00JacTH Tpuaibl. Takxke
U3MEPSUIM  pa3Mepbl  SIUTEIHAIBHBIX KJIETOK JKETYHBIX MPOTOKOB. M3ywanu
COOTHOIIIEHUE T'eNaTOIUTOB C ABYMS SIAPAMHU 110 OTHOIICHUIO K TeNaToOlUTaM C OJJHUM
SIPOM.

Pe3yabTaThl U HX 00CyXKACHUE

3HAYUTEIIPHOE KOJIWYECTBO COEAWHEHUM W3 TPYINIbl THA30J0B IMIUPOKO
UCTIONIb3yeTcsl B KadecTBe  JedOJIMAHTOB  XJIOMYaTHUKA W JIPYruXx
CENbCKOXO3IMCTBEHHBIX KYyJIbTYp. Hanbonee akTUBHBIM M IIMPOKO HMCIOJIB3YEMbIM
CpeIy HHX SBISIETCS OYTUIKaNTakCc — 2-OyTWiTnoOeHoTna3on. byrunkanrakc He
OKa3bIBa€T HEraTUBHOIO JICUCTBUS HA YPOXKAMHOCTH XJIOMYaTHHKA, Ka4€CTBO BOJIOKHA
U ceMstH. byTunkanTakc sBisercs 1edoTMaHnTOM MITKOTO JEHCTBUS B XJIOMIKOBOJICTRBE,
0COOEHHO JJIs1 TOHKOBOJIOKHUCTBIX, C ITUPOKUM JHara3oHoM 3P GHeKTUBHBIX 103 (5-15
Kr\ra).

OH MoOXeT OBITb HWCIMOJB30BaH M MpHU JAe(oruanuu TUIOAOBBIX JIEPEBHEB U
Ca)KEHIEB. byTWIIKAaNTakc OTHOCUTCSA K MaJIOTOKCHYHbIM nectuiuaaM — JIAS0 mns
kpbic cocTaBisieT 1300 mr/kr. O6HapyXeHO, UTO MPU MHTOKCUKAIIUNA OYTUIIKAITaKCOM
HapymarwTcs QYHKIUU MEUEHU.

OnHoOKpaTHOE BBEACHUE KpbhiCaM OYTHUJIKANTaKca BHYTPHXKEIYJOYHO, uepe3 3
yaca NpHUBOJAUT K ONPEAEIECHHBIM NaTOJIOTMYECKUM U3MEHEHUSIM B CTPYKTYPE MEUCHH.

Macca kpsic BapbupoBanachk ot 120t no 141,0r, B cpennem -128,7+3,72r.

Macca nederu y 1ab0paTopHBIX )KHBOTHBIX 3TOW TPYMIBI Kojebiercs oT 7,4T 10

10 r., B cpennem — 9,2+0,46r. MaccoBsiii KO3()(PUIIMEHT B CPETHEM COCTaBIISIET —
7,15+0,27% (tad. Ne3.1).
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[Tonrepeunsrit pazmep renatonuToB Bappupyer oT 22,0 1o 29,0 mxmM, B cpetHEM
— 26,1£0,43 wMxMm. I'emaronuMThl HWMEIOT MHOTOYTOJBHYIO (OpMYy C XOpPOIIO
Pa3IMYUMbIMH IpaHUIaMHU. [uromnasma amdodunsHas, TrpaHyiaspHas. B
MEePUHYKJICAPHON 30HE M CO CTOPOHBI CHHYCOMJAIBHOTO TONOca Ha (oHE
CPaBHUTEIBHO  OJIEIHO  OKpPAIIEHHOW  IMUTOIUIa3Mbl  MMEIOTCA  CKOILJICHUS
MEJIKO3EPHUCTOTO  0a30(UIBLHOIO Marepuana, COOTBETCTBYIOUIETO 3EPHUCTOU
AHJOTIA3MATHYECKON ceTh. B OCHOBHOM BCTpEUaroTCsi OJHOSIICPHBIEC TENaTOLUTHI,
Hapsily C HUMHM BCTPEUAIOTCS JBYsJIEpHbIE renaToiuThl. KomnyecTBo NBYSAEPHBIX
renatrouuToB Ha 100 remarouuToB HaxoauTcss B mpeaenax 10-24, B cpeaHeM
17,4+0,87.

[Tokazarenu cpeHel MIOMIAAN CEUCHHSI IUTOIIA3Mbl T€NATOIUTOB KOJICOIIOTCS
ot 440,0MxM2 10 800,0MKkM2, B cpeHeM — 636,0+22,32MKM2.

SAnpa renatonuToB PacroiaoKeHbl OOBIYHO B IIEHTPE MEYEHOUHBIX KJIETOK, HO
MOTYT OBITh CMeIIeHbl Ha ux nepudepuro. [lokazarenu miomaau ceYeHUS SaEp
renaToUrTOB KOHTPOJBHOM TPYIIbl KpbIc Haxoaarcst B npeaenax ot 100,0 mkm2 g0
152,0mMxM2, B cpeqneM — 126,2+3,22 MKkM2.

B nieHTpe neueHouHbIX JOJIEK PACTION0KEHBI IEHTPAIbHbIE BEHBI, SBJISIOIINECS
HaYyaJIbHBIM 3BE€HOM I1€YE€HOYHBIX BEH. /[lnaMeTp neHTpaibHbIX BeH Koaebnercs ot 46,0
no 88,0 MM, B cpemHeMm- 66,2+2.6 MiMm. [lo mepudepun NEUCHOUHBIX OJEK
pacrionaraercsi moprajbHasi TpHaga, B COCTaB KOTOPOM BXOJUT apTepuisi, BEHA U
KEITYHBIA MPOTOK.

MexnonbpkoBbie BeHbl UMeroT auamerp oT 24,0 mo 36,0 MKM, B CpeIHEM —
29,44+0,74mMkM DOTH BEHBI JENATCA HA MHOXKECTBO MEHBIIMX O AUAMETPY BETBEM,
KOTOpble, B KOHEYHOM CYETE, MEepEeXOAST Ha CHHYCOUJIHbIE KANWLIAPHIL.
MeX10JIbKOBBIE apTepuH OOJIBIITYIO YaCTh CBOMX BETBEH OTJAIOT HA KPOBOCHAOKEHHUE
KEITYHBIX TIPOTOKOB, YYacTBYyS B (OPMHUPOBAHWUU TEPUOMIMAPHBIX CIUICTCHHM,
IUIOTHOCTh KOTOPBIX YBEJIWYUBAETCS II0 MEpPE BO3PACTAHUS IUAMETPA KEITYHBIX
MIPOTOKOB.

JlnameTp MEXI0JIbKOBBIX apTepui koneonercs or 10,0 go 20,0 mxwm, B
cpeqem  14,6+0,62 mxm. MeHbIasg 4acTh TEPMUHAIBHBIX apTEpUid, MEPEXOsl B
apTEepHUOIIbl, MPUHUMAET Y9acTHE B (POPMUPOBAHUN CUHYCOUATHHBIX KAIMIUISPOB.

Kemynple NPOTOKM TpUaAbl, KAK Yy MEYEHU HHTAKTHBIX KpPBIC, IOKPBITHI
OJTHOCTIOMHBIM KyOMUECKUM AIUTEIUEM, BEICOTOU OT 4 710 6 MKM, B cpenHem 4,67+0,15
MKM. Pa3mep >kemdHbIX TpOTOKOB Kojeonercs oT 16,0 mo 36 MKM, B CpeaHEM-
24, 1+1,24MKMm.

CuHycouJIHbIe KanWUIApbl OPUEHTUPOBAHBI MPEUMYIIECTBEHHO B PaJUaIbHOM
HaIIpaBJICHUU K LIEHTPY AOJIEK, IJIe BIAJAIOT B LEHTPaJIbHblE BEHbl. CUHYCOUIHbBIC
KaWUISPbl HAXOJATCS B COCTOSIHUY MOJTHOKPOBUSL. [[uaMeTp 3TUX reMOKanuuisipoB B
nonepeyHoM cedeHuu umeet pasmep ot 8,0 10 20,0 mxm, B cpennem — 14,2+0,74MKMm.
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[Ipu omHOKpaTHOTO BBEACHUU KpbicaM OyTWIKANTAKCa BHYTPUKETYIOYHO,
yepe3 24 yaca HaOMI0JaINCh CIEAYIONe MOPGOMETPUIECKIE H3MECHECHHUS:

Macca kpsic BapbupoBanack ot 120t no 141,0r, B cpennem -128,6+3,72r.

Macca neyern y 1ab0paTopHBIX )KHBOTHBIX 3TOW TPYMIBI Kojebanach oT 7,4T 10
10,1 r., B cpequeM — 9,4+0,46r. MaccoBbiii K03 PHUITMEHT B CpPETHEM COCTaBIISUT —
7,3+0,35%.

[Tonepeunslii pa3mep TenaTONUTOB (PacCTOSHHE OT LIEHTpa OJHOIO sapa
renaToIMTOB J0 LIEHTpa sipa OIU3IeKAIIEro sjpa APYroro renaroiuTa) BapbupyeT
or 22,0 mo 29,0 mxm, B cpeaHeM — 26,6+0,43 MkM. I['ematonuThl HUMEIOT
MHOTOYTOJIbHYI0 (OpMy C XOpOLIO pa3iuuvMbiMM  rpaHuniamu. lluroruiazma
ampodunpHas, rpaHyaspHas. B mepuHykieapHOW 30HE W CO  CTOPOHBI
CUHYCOUJATBHOTO MOJIFOCa Ha (DOHE CPAaBHUTENBHO OJIEAHO OKPAIICHHON ITUTOTIA3MbI
UMEIOTCS CKOILJICHUS MEJIKO3EPHUCTOTO 6a3zouIbHOrO Marepuana,
COOTBETCTBYIOIIETO0  3€PHUCTOM  DHIOIUNIA3MATHYECKOM ceTh. B OCHOBHOM
BCTPEYAIOTCSI OJTHOSJICPHBIE T€NaTOLMUThI, HAPSAY C HUMU BCTPEYAIOTCS ABYSACPHBIC
renaToruThl. KonuuecTBo ABysAEpHBIX renatonuToB Ha 100 rematonuToB HAXOUTCS
B npegenax 10-24, B cpennem 15,1+0,87.

[Tokazarenu cpeaHel MIOMAAN CEUSHHSI IUTOIIa3Mbl T€MATOIUTOB KOJICOTIOTCS
ot 440,0mMxM2 110 800,0MxM2, B cpeaHeM — 640,0+£22,32MKM2.

SAnpa renatonuToB PacroioKeHbl OOBIYHO B IIEHTPE MEUCHOYHBIX KJIETOK, HO
MOT'yT ObITh cMmelleHbl Ha ux nepudepuro. [lokazarenu miomaau CeYEHUs SIEP
renaTolrTOB KOHTPOJBHOM I'PYINbl KpbIC HaxoaaTcs B npenenax ot 100,0 mxm2 1o
156,0mxm2, B cpenaem — 127,243,47 mxm2 (Tab. Ne3.1).

B 1nieHTpe neueHouHbIX J0JIEK PACHON0KEHBI [IEHTPAIbHBIE BEHBI, SIBJISIOLIUECS
HavyaJbHBIM 3B€HOM NIEYEHOUHBIX BeH. [lnaMeTp eHTpalIbHBIX BEH KoJieOeTcs ot 48,0
no 88,0 mxm, B cpemHem- 67,3£2,48 mxMm. [lo mepudepun medeHOUHBIX OJEK
pacrionaraercsi moprajbHas TpUaZa, B COCTaB KOTOPOM BXOJAUT apTepHisi, BEHA U
KEITYHBIN MPOTOK.

Mex1oibpKk0oBbie BeHbl UMetoT auamerp oT 24,0 no 38,0 MKM, B CpeIHEM —
31,4+0,87mrM(Ta0. Ne3.2). DT BeHBI ACIATCS HAa MHOXXECTBO MEHBIITUX TI0 TUAMETPY
BETBEH, KOTOpbIE, B KOHEYHOM CYETE, MEPEXOAST Ha CUHYCOUJIHbIC KAIWJUISPHI.
Mex101bK0BbIE apTepuu OOJBIIIYIO0 YACTh CBOMX BETBEW OTAAIOT HA KPOBOCHAOXKEHHE
KEJTYHBIX TPOTOKOB, Yy4acTBYS B (POPMHUPOBAHUU TEPUOWIMAPHBIX CIUICTCHU,
IJIOTHOCTh KOTOPBIX YBEIMYMBAETCS II0 MEPE BO3PACTAHUS JUAMETPa IKEITYHBIX
MIPOTOKOB.

JlnameTp MEXI0JIbKOBBIX apTepui koneonercs or 10,0 go 20,0 mxwm, B
cpenaem  15,1+0,62 mxm(ta6. Ne3.2). MenbIias 4acTh TEPMUHAIBHBIX apTEpUid,
mepexoAs B apTEepHOJbl, MPUHUMAET y4acTHe B (DOPMHUPOBAHMH CHHYCOMIATBHBIX
KalWLISPOB.
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Kemynpie NPOTOKU TpHUAAbl, KaK Yy TEYEHU HHTAKTHBIX KPBIC, TOKPHITHI
OJTHOCJIOMHBIM KyOMYECKHUM AITUTEITNEM, BHICOTOM OT 4 710 6 MKM, B cpenHeM 4,69+0,15
MKM. Pa3Mmep >kemdHbIX HpOTOKOB Kojeosnercs oT 16,0 mo 36 MKM, B CpelaHEM-
24,6+1,24MKM.

CuHycouIHbIC KamWUIAPbl OPUEHTUPOBAHBI MPEUMYIIECTBEHHO B PaJHAIbHOM
HaIpaBJICHUH K IIEHTPY JO0JICK, T/I€ BMAJAIOT B IEHTpaibHbie BeHbl. CHHYCOUIHBIC
KalUISIpbl HAXOASATCS B COCTOSIHUU TTOJTHOKPOBUSL. J[naMeTp 3TUX TeMOKanuLISIPOB B
TIONEPEYHOM ceueHnH umeet pazmep ot 8,0 1o 20,0 MM, B cpenHem — 14,8+0,74mkm.

UYepes 24 yaca mocie BBeJEHHUST OYTHUIIKANTaKca CBETOONTHYECKH OTMEUAIOTCS
3aMETHBIE W3MEHEHUs MOP(POMETPHUUYECKHX MapaMeTpPOB  T'eHNaTOIMTOB, KOTOPBIE
MOXHO KBIA(DUIIMPOBATh KaK PEAKIUs TEMaTOlMTOB HAa XUMWYSCKHHA arcHT.
VYBenuuuBaeTcs ypoBeHb IMOJTHOKPOBHS CHUHUCOUIHBIX KaUJUISIPOB, IICHTPAJIbHBIX BEH
U COCYJIOB TMOPTaJIbHBIX TPakTOB. B 1uTOIIa3Me renaTornUTOB KOJWYECTBEHHO
MEHBIIIE MENKMX BaKyoJeH, sapa MOHOMOP(MHBI, MPU 3TOM CJIEIYeT OTMETUTh
HEKOTOPOE YBEIIMUCHHE UX XPOMOTPOMHOCTH. Hepenko HaOm0Iat0TCs ABYSAESPHBIC
renaToLMThI, YUCIO KOTOPBIX MEHBIIE 110 CPABHEHHUIO C IemaToIuTaMu KpbIC Yepes 3
gaca IocJie BBEJICHHUS OyTHIIKaITakca.

UccnenoBanremM yCcTaHOBIIEHO, YTO TIPU BBEJACHUU KUBOTHBIM OyTHIIKamNTakKca,
IIeYeHb OTBeYaeT 0ojiee BBIPAXKECHHBIMH MOP(GOMETPHICCKIMU M3MEHECHUSIMH, YEeM
Npu  BO3JCUCTBMM HA HEE COMAMHM  TSOKENBIX — MeTauioB.  M3meHstorcs
MOphOMETPUYECKHUE MMApaMETPhI TEMATOLMTOB, UX SAEP a TAKKE pa3MEpPOB AUAMETPA
BHYTPHUIICYEHOYHBIX COCYJ0B, OCOOCHHO CHHYCOWJHBIX T€MOKAaIUIsIpoB. B panuue
CpPOKHM DJKclepuMeHTa (uepe3 3 yaca), peakuuss MopdOMETpHUUECKUX MapaMeTpoOB
CTPYKTYPHBIX 3JIEMEHTOB IIEYEHH MEHEE BhIpa)k€Ha, MO CpaBHEHHIO (uepe3 24 ydaca
MOCJIe BBEJICHUS OyTUIIKAIITaKCa) C TIO3JHUMH CPOKAMHU SKCTIIEPUMEHTA.

BbIBO/IbI
MaccoBblil KOX(pQUIUEHT IEYEHU IpPU OTIACIBHOM BBEIECHUU XHMHUYECKHUX
BELECTB YBEIMYMUBACTCA B CIEAYIOLIEM IOPSAIKE: COIM  KaaMusi >COJIH

cBuHIa>nedoauanT OyTwikanTokc > aedonuant apormn. CodyeTaHHOE MPUMEHEHUE
COJMM KaJMHsS W COJU CBHHIIA OTpPakaeT KapTHHY CBHHIIOBOTO OTpaBIeHHS. A
COYETAaHHOE BBEACHHE COJIM CBHUHIIA C APOMIIOM WM OYTHUIKANTOKCOM MPHUBOJIUT K
YBEIMYEHUIO ATOr0 KOod(uUIlMeHTa. ITO CBUICTEIBCTBYET O Oojiee BBIPAKECHHOM
rernaToTOKCUYHOCTH MPHU COYETAaHHOM BBEACHUU ACPOTUAHTOB C CONSIMHU TSKEIBIX
METAJJIOB, YeM TIpH BBEICHUHM B OTACIHHOCTH, KAXKIOTO M3 ITUX XUMHUYECKHUX
BEIIIECTB.

[Ipn oTpaBieHUU COIMSIMHU TSDKEIBIX METAJUIOB, pPEAKIHs TernaTOLMUTOB U
BHYTPUIICUEHOUHBIX COCY/IOB OoJiee BhIpaKEHA B PAaHHHE CPOKH IIOCIIC OTPABIICHUS
(uepe3 3 yaca), a Ipu OTpaBJIEHUU AePOIMAHTAMU B MIO3IHUE CPOKU (depe3 24 vaca).
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