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KoHcnekr Jexkuuii
BBenenue

«IlycTh numa 6yaeT TBOUM JIEKapCTBOM))
(I'unmoxpar)

[IpoGnema Oe30macHOCTH MPOAYKTOB MHTAHUSA — CJOXKHAS KOMILJICKCHAs
npo0sema, Tpedyrolas MHOTOYUCICHHBIX YCUIINNA JJI €€ PEUIEeHUs, KaK CO CTOPOHBI
YUEHBIX — OMOXUMHUKOB, MUKPOOHOJIOTOB, TOKCUKOJIOTOB U JIp., TaK U CO CTOPOHBI
MPOU3BOJUTENICH, CAHUTAPHO — DIUIEMHOJOTHYECKUX CIYKO, TOCYIapCTBEHHBIX
OpraHoOB U, HAKOHEII, TOTPEOUTENECH.

AKTyanpHOCTh MpOOJIEMbl 0€30MacHOCTH MPOJYKTOB MHUTAaHUS C KaXIbIM
rojloM  BO3pacTaeT, IOCKOJIbKY  HMMEHHO  of0ecredeHue  0e30MacHOCTH
MIPOJOBOJIbCTBEHHOT'O CHIPbSl U MPOAYKTOB MUTAHUS SIBISETCS OJHUM W3 OCHOBHBIX
(GakTOpOB, ONPENEIAIONINX 30POBbE JIIO/IEH U COXpaHEHUE reHOPOH/Ia.

[Ton 6Ge30macHOCTBIO MPOJYKTOB MHUTAHUS CIEAYeT IOHHMATh OTCYTCTBUE
OMACHOCTU JJI 3/I0pPOBbSl UEJOBEKa NMPH WX YHNOTPEOJICHUH, KaK C TOYKU 3PEHUs
OCTPOTO HEraTHUBHOTO BO3/IEHCTBUS (IUIIEBBIE OTPABICHUS W MUIIEBbIE MHPEKIINH),
TaK U C TOYKM 3PEHUS OIMACHOCTH OTAAICHHBIX IOCIEACTBHI (KAaHIIEPOTEHHOE,
MyTareHHO€ W TepaToreHHoe aeicTBue). MHpIMU ciioBaMH, 0€30MaCHBIMH MOYKHO
CUMTATh MPOAYKTHl IHTAHMS, HE OKa3bIBAIOIIWE BPEAHOr0, HEOJIAronpUsATHOIO
BO3/ICHCTBUSI Ha 3/TOPOBBE HACTOSIIETO U OYAYIIUX MOKOJCHUM.

C nmnpogyktamMu TNHUTaHHS B OpPraHU3M  YeEJOBEKa MOIYT IOCTYIAaTh
3HAUUTEIbHBIE KOJIMYECTBA BEILECTB, OMACHBIX JJIA €ro 3A0poBbs. [loaTomy ocTpo
CTOSIT IPOOJIEMBI, CBSI3aHHBIE C MOBBIIIEHUEM OTBETCTBEHHOCTH 3a 3(P(HEKTUBHOCTH U
OOBEKTHUBHOCTh KOHTPOJISI KaueCTBa IMHUIIEBBIX MPOJIYKTOB, TapaHTUPYIOIMIHUX HX
0€30MacHOCTb ISl 310pOBbs MOTPEOUTENEN.

[lepBbie THUIIEBBIE 3aKOHOAATENLCTBA, YCTAaHABIMBAKOIIHME TPEOOBAHUS K
MUILIEBBIM NPOJYKTaM MOSIBWINCH enle B BaBuwiionun B 18 Beke A0 Halieil 3pbl, rae
MOSIBUJIMCh 3aKOHBI XaMMYypamu, KOTOpble Hapsay C TPEOOBAHUSMHU K IMPOJYKTaM
npeaycMaTpuBaIn MephbI OTBETCTBEHHOCTH 3a BBIITYCK u COBIT
HEJOOPOKAYECTBEHHBIX MUIIEBBIX MPoaykToB. B 500 1. 10 Hamieil spbl KuTalCKuii
uMmriiepatop TaHr uzgan AEKpeT, Mo KOTOPOMY MPOAABEL THUJIOTO MsACA HAaKa3bIBAJICS
IJIETHMU.

B 1624 r. B Poccum Oblna cocTaBlieHa creuuagbHas MPaBUTEIbCTBEHHAS
uHcTpykius: «IlamsaTe mpucrtaBam Uisi CMOTPEHHSI 3a TEYEHUEM M IPOJIAXKEI0
xjie0a», B KOTOpPOW OBbUIM OIpeAesieHbl OCHOBHbIE TPEOOBaHUS K KayecTBy. 3a
HapyIllIEHUs TMeKapu CTPOro HAaKa3bIBAJIUCh, BIUIOTh JO TEJIECHBIX HK3EKYIUH.
NuTepecHo, 4TO K KOHTPOJIIO 3a paboOTO Tekapeld W TeKapeH MPHUBJICKAIUCh U
MPEeJICTaBUTENN TOPOJCKOM 00II€CTBEHHOCTH.

B navane 20 Beka B Heckoibkux mrarax CIIA cyiiecTBoBaau 3aKOHBI O
«UUCTHIX TIpoaykTax». B 1906 r. mosiBuics nepBbiii (heepaibHbIN 3aKOH, TTOTPABKU
K KOTOpPOMY 3alpemniaroT BHECEHUE B TIPOIYKT JTIOOBIX MUIIEBBIX T0OABOK, BIEKYIITUX
3a co00l BO3HMKHOBEHHE OITyXOJIEBBIX 3a00JICBAaHUIN y YEIOBEKAa WJIM >KUBOTHBIX,
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OTpaHWYMBAsT WCIIOJIb30BAHUE JIOOBIX JO0ABOK, 32 HMCKIIOYECHUEM OOIIEMPUHSITHIX
0e30macHbIX BELIECTB.

B Poccuiickonn ®denepanmu ¢ y4eToM MEXIYHAPOIHOTO M OTEYECTBEHHOIO
OMbITa JKOJIOTUU NHUTAHUS, MEIUKO—OHOJOTHYECKHE TpeOOBaHUA M CaHUTApHBIC
HOPMBI ~ Ka4ye€CTBAa  MPOJOBOJBCTBEHHOI'O  CHIPbS W  IHUIIEBBIX  MPOIYKTOB
perniamMmenTupyrotcsi 3akonoMm Poccutickoit denepanun «O kadecTBe M 0€30MaCHOCTH
numeBbix npoayktoB». C 1992 r. B crpane aeiictByeT 3akoH PO «O 3amure npas
MoTpeOuTeNCH», TaKKe PETIIaMEHTHUPYIOMIMK Oe3BPEIHOCTh TOTOBOM MPOAYKITUH,
MIPUMEHSIEMOTO ChIPbs, MaTEPUATIOB U JOOPOKAYECTBEHHBIX OTXOJOB IS JIIOACH U
okpyxartoieid cpenbl. Beenensl B gedictBue ¢ 1 wumrona 2002 r. CanurtapHo —
snuaemuosiorndyeckue npaswia 1 Hopmbl CanlluH 2.3.2.1078-01 «I'urunenunyeckue
TpeboBaHUs O€30MACHOCTU U MUILEBOUN IIEHHOCTHU MUIIEBBIX MTPOTYKTOBY.

C pa3BuTHEM TMIICBOM TEXHOJOTWH, XUMHH, MHKPOOHOJIOTHH U
OMOTEXHOJIOTUH TOSBUJIOCH OTPOMHOE KOJMYECTBO HOBBIX MHINEBBIX J100aBOK, a
TaKKE€ HA4aJl0 pacTH 3arpsA3HEHUE OKPYXKAlollled CpeAbl, YTO  BBI3BAJIO
HEOOXOJMMOCTh  CO3/IaHMsSI  MEXJAYHApPOJHOTO  IHIIEBOIO  3aKOHOJATENIbCTBA,
y’KecTovaroniero TpeboBanus K 6€30MacHOCTU MPOIYKTOB MUTAHUS.

B Hacrosimee Bpemss B pa3BUTBIX cTpaHax 3anaga pAeictByer Kopeke
AnuMeHTapuyc, NPEACTaBISIOMUNA COO0M KOMILUIEKC 3aKOHOJATENIbHBIX aKTOB O
COCTaBe, CBOMCTBAX M KauecTBe MHIIEBBIX MpoaykToB. Jlns obecnedenus
rapaHTUPOBAHHOM O€30MacHOCTH MPOAYKTOB MHUTaHUS CO37aHa M JACHCTBYET Ha
nepepadaThIBAOIINX MPEANPUATUSIX MPOMBIIUICHHO Pa3BUTHIX CTpaH CHCTEMa
aHajgu3a OMNAacCHOCTEH MO KPUTHYECKHMM  KOHTPOJBHBIM  TOYKaM, KOTOpas
MpeayCMaTPUBAECT CUCTEMY KOHTPOJIS 3a KA4eCTBOM IPHU MPOU3BOACTBE MHUIIEBBIX
W3/ICJIUI IO YPOBHIO KPUTEPUEB PHCKA.

DTy CUCTEMY aHaJIu3a OMACHOCTEN MO KPUTUYECKUM TOYKAM TaKKE HA3bIBAIOT
TEXHOJIOTHEH 10 6€30MaCHOCTHU MOTy4aeMOU MPOTYKIIHH.

B mnacrosimee Bpemsi B Poccum pazpaborana Konnenius rocyaapcTBEeHHOU
MOJIMTUKK B 00JIACTH 370pOBOTr0 TUTaHMs HaceneHus P® wa mepuwonm go 2005-
2010 rr., ono6pennas nocranosnenueM [IpaBurensctea PO Ne 917 ot 10.10.98 r.

AxTtyanpHas mpoOsiema, o0oO3HAUeHHAass B KOHICMIUU — 3TO KayecTBO H
0€30MacHOCTh MUILEBHIX MPOTYKTOB.

B nocnegnue roasl BecbMa OCTpO BCTasla HOBas U cnieruduyeckas i Poccun
npobiema wuaeHTU(PUKAIUU (PanbCUPUUUPYEMbIX MPOAYKTOB M HAMUTKOB, YTO
MOTpPeOOBaNIO CO3JaHWE MPUHIIMIUAIBHO HOBBIX METOJUYECKUX TMOJXOJI0B U
TEXHOJIOTUH.

Pa3paboTka HOBBIX KPUTEPUEB U CO3JaHUE BHICOKOUYBCTBUTEIBHBIX METOJIOB
aHajM3a MO3BOJIUIIM C BBICOKOM CTENEHBIO BEPOSITHOCTH W HAACKHOCTHU OMPEACIISITh
WHTPEAUEHTHBIN COCTAB XUMHYECKHU CJIOKHBIX CMECEH M yCTaHABJIMBATh UCTUHY. TeM
HE MEHee METOAbl OIEHKH OE30MacHOCTH TMHUIIEBBIX TMPOAYKTOB TPeOyIOT
MIOCTOSIHHOTO COBEpIIEHCTBOBaHUs. OT MPOCTON KOHCTATAIIMM TOKCUYECKUX CBOWCTB
areHTa, ICTOYHUKOM WJIM HOCUTEJIEM KOTOPOTO SIBJISIETCS MUILA, CIAEAYET MEPEUTH K
KOJINYECTBEHHOM OLIEHKE PEallbHOTO PUCKA IS 3I0POBBS YEIOBEKA.
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[Tpu 5TOM MOXHO BBIIETIUTH HECKOJIBKO OJOKOB 3a]1a4:

- OIpEleSIEHue NPUOPUTETHOCTH POJIM 3arpsi3HUTENICH NMUIIEBBIX IPOLYKTOB,
OCHOBAaHHOW HA  XapakTepe M  BBIPAKEHHOCTU TOKCHYECKHUX  3(D(PEKTOB,
pacnpoCTPaHEHHOCTU B MUUIIEBBIX MPOAYKTAX M HA OCOOEHHOCTAX MeTaldosn3Ma U
MEXaHU3Ma JeHUCTBHUS;

- 000CHOBaHUE JOMYCTUMON CYTOYHOM J103bl; OpPraHU3alMsl COOTBETCTBYIOIIEH
METOJUYECKON 0a3bl; U aHAJINU3 PE3yJIbTaTOB MOHUTOPUHTA;

- pacyeT peanbHOW CYTOYHOW HArpy3KH Ha YEJIOBEKA.

Baxnyro posb B 1mocienHee BpeMs CTajla WrpaTb TakK Ha3blBaeMas
Oouonoruyeckas 0€30MacHOCTh, CBSI3aHHAS C YHNOTPEOJEHUEM B MHILY MPOIYKTOB,
MPOU3BEICHHBIX M3 TEHETHYECKH MOIUPUIIMPOBAHHBIX pacTeHuil. Toibpko 3a
MOCJIETHUE JIBa roa B Mupe Oozee yeM B 20 pa3 yBEIMYUIIUCH MOCEBHBIE TUIOLIAIH
M0JT TPAHCTEHHBIMHU PACTEHUSMU — TAKUMH, KaK COsl, KYKypy3a, TOMaThl, KapTO(eb.
IIpoyKThl M3 HHMX YK€ IOCTYNAIOT HA CTOJ aMEPHUKAHIIEB, POCCHUSH, I'OJUIAHJLEB,
aBCTPAIMILIEB U )KUTEJIECH APYTUX CTPaH.

I[lo Mepe pacmupeHUss  MEXAYHApOJHOM  TOPrOBIM  I€HETUYECKH
MOAU(ULIMPOBAHHBIM  IPOAOBOJIBCTBHEM OCTpOTa MpOOJIEMBbl  OUOJOTMYECKON
0€30MacHOCTH HapacTaeT, a IMPaBUTEIBCTBO HEKOTOPBIX CTpaH YK€ MPHUHSIIN
pelIeHre O BPEMEHHOM IPEKPAILEHUH ITPOU3BOCTBA TPAHCTEHHBIX PACTEHUM.

B mensx xoHTposisi 3a BHOBH pa3padaThlBa€MOW MHINEBOW MPOAYKIIMEH U3
TF€HETUYECKH MOJU(PUIIMPOBAHHBIX HMCTOYHUKOB [ JIaBHBIA  TOCYyAapCTBEHHBIN
caHuTapHbli Bpad Poccuiickont denepanny Moanmvcan NOCTAHOBJIEHUE O IOPSIKE
rOCyJapCTBEHHOM PETruCTpaluy MHILEBBIX MPOAYKTOB M IPOJOBOJILCTBEHHOTO
CBIpbS, a TaK)K€ KOMIIOHEHTOB /I MX MPOM3BOJACTBA, NOJYYEHHBIX U3 T€HETUYECKU
MOAU(PUIMPOBAHHBIX UCTOYHUKOB, KOTOpoe ObL10 BBeneHO ¢ 1 utonsg 1999 r. B Hem
ONPENIEIIEHO, YTO TEXHOJOTMYECKAas OLEHKA IMHIIEBOW MPOAYKLIHH, MOJIy4acMON M3
TFEeHETUYECKH MOAU(DUIIMPOBAHHBIX MCTOYHUKOB, OCYHIECTBIAETCI MOCKOBCKUM
roCy/1apCTBEHHBIM YHMBEPCUTETOM MPUKIATHON OMOTEXHOJOrMM MMHOOpa3oBaHMs
Poccun.
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Tema 1. KayecTBO IP0A0BO/ILCTBEHHBIX TOBAPOB
U o0ecredyeHue ero KOHTPOJIst

PaccMOTpuM HEKOTOpbIE OCHOBHBIE TEPMHHBI U OIpPENEICHMS, NPUHATHIE
aKcriepTaMu MexxayHapoHo# opranu3zaimu no crannaprusamyu (MCO).

Kauecm6o — COBOKYNHOCTb CBOMCTB M XapaKTEPUCTHK IPOAYKLHMH, KOTOpas
OpUJAET €l CIOCOOHOCTh YAOBJIETBOPATH OOYCIIOBICHHBIE WJIM IPENAIOJIaracMble
NOTPEOHOCTH.

Cucmema Kauecméa — COBOKYIIHOCTh OPTaHHU3AI[MOHHON CTPYKTYPBHI,
OTBETCTBEHHOCTH, TMPOIEAyp, TMPOLECCOB U  PecypcoB, 00ecreunBaronInxX
OCYIIIECTBIEHUE OOIIEro PyKOBOACTBA KAUECTBOM.

Ionumuka 6 obracmu kayecmeéa — OCHOBHBIE HANpaBJICHMS, LENH U 3aJa4d
npennpusitus (pupmbl) B 00JacTH KauyecTBa, CPOPMYIMPOBAHHBIE €r0 BBICIIUM
PYKOBOJICTBOM.

Vnpasenenue kauecmeom — COBOKYIIHOCTb METOJOB M JEATEIbHOCTH,
MCIOJIb3YEMBIX JJIsl yIOBIETBOPEHUS TPEOOBAHUM K KaYECTBY.

Obecneuenue kauecmea — COBOKYNHOCTb IJIAHUPYEMBIX U CHUCTEMATHUECKU
IPOBOAMMBIX MEPONPUATUH, HEOOXOAUMBIX JJIi CO3JaHUsI YBEPEHHOCTH B TOM, YTO
HNPOAYKIMS YAOBIETBOPSET ONPEAEICHHBIM TPEOOBAaHUAM KaueCTBA.

OCHOBHOH 11€JIbI0 JTH0O0T0 OOIIECTBA SIBIAETCA YJIy4YlIEHHE KauecTBa >KM3HU
moneil. BaxkHasi cocTaBHast 4aCTh Kaue€CTBA KU3HU — COCTOSTHUE (KA4€CTBO) 3/I0POBBS
qenoBeka. J[pyrumMu cOCTaBHBIMU YaCTSIMH SIBIISIETCSI KAUECTBO OKPY KAIOIIEH Cpelbl,
OPOAYKIHH, paboT u ycruyr. OTCioja BO3HUKAET HEOOXOIUMOCTh CO3/IaHUs CHCTEM
KauyecTBa /ISl yKa3aHHBIX BBIIIE cep YeTOBEUECKON NEATEIBHOCTH U UX MHTET AU
B €JMHYIO CUCTEMY 00€CIIeUeHHsI KaueCTBa KU3HU.

OpHrM W3 BaXHEHIIMX BOMPOCOB B paMKax pemIeHUs MpoOJeMbl KauecTBa
OPOAYKIMH SIBISIETCS NpobiieMa 3KOJOIMYECKOro BbDKMBaHUS. B 3ToM muiane
aKTyaJIbHOCTh IPUOOpPETAaeT KayeCTBO IPOJOBOJIBCTBEHHOI'O ChIPhS W MHILEBBIX
POAYKTOB, KOTOPOE BO MHOT'OM CBSI3aHO C MX KOJIOTMYECKOM YUCTOTOIA.

B  paccmarpuBaeMoM  acmekTe OJHUM M3  OCHOBHBIX  MPUHIUIIOB
(dbopMHpOBaHUs KauecTBa MPOJAOBOJILCTBEHHBIX TOBAPOB SABJISETCS UX 0€30MaCHOCTb.

B skoHOMMUECKH Pa3BUTHIX CTpaHaX KauecTBO MPOIYKUUU (POPMUPYETCS MOJ
BO3/ICHICTBUEM CIIEAYIOLIMX OCHOBOIOJATAIOIMIUX (PaKTOPOB:

- BOCHPUMMYHMBOCTb MPOMBINUICHHBIX MPENNPHUITHI K OINEPaTUBHOMY
MCIIOJIb30BaHUIO MTOCIEAHUX JOCTHKCHUN HAyYHO-TEXHUYECKOTO Iporpecca;

- THIaTeNIbHOE U3yYeHNe TPEOOBaHUN BHYTPEHHETO U MEXIYHAPOIHOTO PHIHKA,
MOTPEeOHOCTEN pa3InYHBIX KATErOpUil MOTpeOUTENEH;

- HCHOJB30BAHHME «YEJIOBEUECKOro (Qakropa»: oO0ydeHue padbouux H
PYKOBOAMTENEH, BOCIMUTAHHE, CHUCTEMATUYECKOE TMOBBINICHUE KBaTH(HUKAINH,
MPUMEHEHHE CTUMYJIOB MaTEPHAIbHOTO U MOPAJIbHOTO XapakTepa.

B CIIIA ©Ha mnepenoAroToBKy pabouMx W CIHyXalux (QUPMBI €XEeTroaHO
3aTpauyMBaOT 25 MIpPA. J0JUIapOB — TakoBa IulaTa 3a MNpo¢decCHOHATIbHYIO
KOMIIETEHTHOCTb.

bonbumioe  BHUMaHMe — ynedsieTcsl MOATOTOBKE — CIEUUAJIbHBIX  KaJpOB,
OTBEUAIOIIUX 32 Ka4ecTBO Npoaykuuu. Kak mpaBuiio, B opraHu3aiii OHU OTBEYAIOT
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3a pa3paboTKy, BHEApPCHHE, OICHWBAIOT M 00€CTeYnBaAOT (PYHKIIMOHUPOBAHHE
COOTBETCTBYIOIIEH CHCTEMbl KAauecTBa, MPOBOMAST BHYTPEHHUN ayauT (IIPOBEPKY
CUCTEMBI KaUeCTBa).

Bompocsl kadecTBa, B YAaCTHOCTH pa3paboTKa CHUCTEM KaudecTBa, Ha
OTEUYECTBEHHBIX NUIIEBBIX MNPEANPUITHUAX HE HAXOIAT TOJDKHOTO MNPHU3HAHUS IIO
CIEAYIOIIUM OCHOBHBIM MTPUYUHAM:

- OTCYTCTBUE pEaTbHOM HSKOHOMHUYECKOH CBOOOABI Yy MPEANPUITHH,
HEOOXOIUMOM JIJIsl JabHEUIIIETr0 pa3BUTHSI IPOU3BOJICTBA;

- nH}IAINS,

- HapylIeHUE CTPYKTYPhl B3aUMOJICUCTBUA MEXKIY MPEANPUATUSIMHU, YTO
BBI3BIBACT  TPYAHOCTH C  MaTEPHAIbHO-TEXHHUYECKUM  OOecredeHueM |
KOMILJICKTalNEN.

VY noBneTBopeHre NOTpeOHOCTEN B BHICOKOKAYECTBEHHBIX MPOAYKTaX MUTAHUS
— OJIHA W3 OCHOBHBIX COIIMAJIBHO-3KOHOMUYECKUX MPOOJIEM CErOJHSIIHErO JHS.
[IpobGnema ycyryOsieTcsi HEOOXOUMOCTBIO OBICTPEUIIIErO PEIICHHS] BOIPOCOB O
O0e3omacHOCTH JTUX MNpoAyKTOB. [locnennee o0ObBICHIETCS OECKOHTPOJBHBIM
MPUMEHEHUEM Ha TPOTSHKEHUU JECATKOB JIET MHUHEPANbHBIX  YAOOpEeHH,
XUMHUYECKUX CPEJICTB 3aIIUTHI PACTEHUM, KOPMOBBIX JOOABOK JIJIsl ’KUBOTHBIX.

Oco6oe BiusiHME HAa Ka4€CTBO MPOYKTOB MUTAHUS OKA3bIBACT YXY IIIAIOIIASICS
AKOJIOTHYECKass OOCTaHOBKA, PACCOIIACOBAHHOCTh B pPabOTe€ KOHTPOJIUPYIOIIMX
OpraHoB, XJIBIHYBIIMWA Ha PBIHOK TOTOK HEI0OPOKAYECTBEHHOTO HMMIIOPTHOTO
MPOIOBOJICTBUS, HECOBEPIIICHCTBO PELICHU HEKOTOPBIX BOMPOCOB CTAaHAAPTU3ALINHI
U cepTU(PUKALMU B arpornpOMBIIUICHHOM KOMILUIEKCE, HEOOXOIUMOCTh aJanTaiuu
OTEUYECTBEHHBIX HOPMATUBHBIX JOKYMEHTOB K MEXIYHapOJIHBIM U €BPONECUCKUM
crangaptaM. UToObl He oOKa3zaThCsi 3a MpeaeiaaMud OyAyllero MOTpPeOUTEIbCKOro
pbIHKA, HEOOXOJAMMO AaKTUBHO paboTaTh B  HANpPaBICHUAX CO3JaHUS U
COBEPIIICHCTBOBAHMS CHCTEM KadecTBa. OJIHUM U3 TaKUX HAIMPaBICHUN MOXKET OBITh
nesTenbHOCTh 10 neTiie kauectBa — MC MCO 9004-87.

Crannmaptet UCO 9000 u 10000 akkymyJaupyrOT MUPOBOW OMBIT B 00JIacTu
YIIPABJIEHUSI KAa4€CTBOM, OTPAXArOUIUMK JUIUTEJBHBIA MPOLECC IEPEX01a MUPOBOU
XO3MCTBEHHOW CHUCTEMBl K €IWHBIM NPUHUUIIAM PBIHOYHONH SKOHOMHUKH. OTH
CTaHJapThl JeWcTByroT B 73 crpaHax wmupa. K cepemune 1994 rona
3aperucTpupoBaHo Oosiee 45 ThIC. CUCTEM KauyecTBa MPEANPUSTHI, €KEMECIIHO
cepTuUIMpyeTcsl OKOJIO 2 ThIC. CUCTEM KayecTBa, 4YTO CBHUJETEIbCTBYET O
100aJbHON MOJUTHUKE MEXIYHAPOAHBIX M HAlIMOHAIBHBIX OpraHU3aluid B 00JacTH
KadyecTBa.

KonTpoaps kadecTBa MpoOI0BOJILCTBEHHBIX TOBApOB JOJDKEH OCYIIECTBISATHCS
Ha Pa3JINYHbIX YPOBHSIX:

- TIPOU3BOJICTBEHHOM;

- BEJIOMCTBEHHOM;

- TOCYJIapCTBEHHOM;

- 00IIEeCTBEHHOM.

IIpouzeoocmeennvlii. KOHmMpoab — 3a COOJIOJACHUEM CTaHJApTOB, MEIUKO-
OMoNOTHYECKUX TPEOOBAHHWI M CAaHWUTAPHBIX HOPM Ha BCEX dTarax IMPOU3BOJICTBA:
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UCIIOJIb30BAaHUE CBIPBS, TEXHOJIOTMYECKas o00paboTKa, XpaHEHHWE U peaau3alus
TOTOBOW MPOIYKIIHH.

BaxxHoe MecTo B IPOHU3BOJACTBEHHOM KOHTPOJIE OTBOIAUTCS HCHBITATEIBHOU
nabopaTopuu, KOTOpass JOJKHAa ObITh aTTeCTOBaHA, OTBEYaTh COBPEMEHHBIM
TpeOOBAHUSAM AHATUTUYECKOTO M OAKTEPUOJOTUYECKOrO0 KOHTPOJIS KayecTBa
NULIEBBIX TIPOTYKTOB.

Beoomcmeennviii u eocyoapcmeenmusiii. KOHmMpoab CKIAAbIBACTCS, C OJIHON
CTOPOHBI, W3 BEJIOMCTBEHHBIX TpPAIULUNA, C APYrod — OOYCIOBJIEH pa3BUTHEM
CUCTEMBI KOHTPOJI KayecTBa NUIIEBOM nponykunu B Poccuiickoin ®enepanuu u 3a
py6esxoM. OCHOBHOE MECTO B 3TOM CHCTEME 3aHUMAIOT:

- Komurer P® mno crammapTuzanuu, METpPOJIOTHUM U  CepTU(UKALNU

(I'occranmapt Poccun);
- T'ocynmapCTBEHHBIM KOMHTET CAHUTAPHO-3MMAEMHUOJIOTMYECKOTO HaA30pa
P®D;

- T'ocropruncnexuus;

- T'ocynapcTBeHHBIN TaMOKeHHbI KOMUTET PD;

- MuHucTEpPCTBO BHYTPEHHUX 1€l PD;

- Cnyx0a kapaHTHHA PACTCHHUI;

- T'ocynapctBenHas BerepuHapHas uHcrekuus PO;

- ToproBo-npoMBIIIIICHHAS 1AJ1ATa;

- PocrocxiieOuHcneKus.

Kaxnas #u3 5TUX OpraHu3alMii MUMEET CBOM BEIOMCTBEHHBIE TOKYMEHTBHI,
ONpENEIAIIIME NpaBuja M TOPAJOK KOHTPOJISI KayecTBa IPOJOBOJILCTBEHHBIX
TOBapoB. BakHO OTMETHUTH, UTO Takas paboTa JOHKHA OCYIIECTBIATHCS B Mpeeax
KOHKPETHBIX MOJHOMOYHMI W KOMIIETEHUMHU JAHHBIX Opranuzauui. B OonblMHCTBE
CIIy4aeB MEXKIYy KOHTPOJIMPYIOIIMMHM OPTAHU3ALMAMHU 3aKIIOYEHBl COTJIAIIEHUS IO
B3aumozenucTeBu. KoopauHupyroomas poib  OoTBOAUTCA  ['OCyaapCTBEHHOMY
KOMUTETY 110 aHTUMOHOIIOJIbHOW ITOJUTHUKE W MOAAEPKKE HOBBIX 3KOHOMHUYECKHX
CTPYKTYP.

Obwecmeennvlii. KOHmMpoOab ABISETCS JEHUCTBEHHBIM pbhIUYArOM BIIMSHUSA
NOTpeOUTENsT Ha KAdyeCTBO NPOAYKLIHMH, MOMOIaeT OCYLIECTBIISATh MPAKTHYECKYIO
CXE€MY B3aMMOOTHOIIIEHUH OTPeOUTENsl, U3TOTOBUTENS, MPOJABLA U UCTIOJHUTES.

[Ipunsitue 3akona P® «O 3ammure mnpaB mnoTpeduTenei» obecrneunsio
BO3MOKHOCTh CO3JaHHSI IIMPOKOM CETH OOLIECTBEHHBIX OpraHu3alil Mo 3alluTe
npaB notpeodureneil. Takue opraHu3aluuy yCHEIIHO (YHKUIMOHUPYIOT HA YpPOBHE
KpaeBbIX, OOJJACTHBIX M MECTHBIX aJMUHUCTpPALMi, 00pa3yroTcs OTAENbI M0 3allUTe
npaB noTpeduTeneil mnpu  TeppuTopuanbHbiX  ynpasieHusx ['K PO  no
AHTUMOHOIIOJIBHOM TTOJUTUKE M TOAJNEPKKE HOBBIX IKOHOMUYECKHX CTPYKTyp. B
stoM Poccusi mnpubnmkaercss K MHUPOBOMY OIBITY Yy4acTuUs OOLIECTBEHHBIX
OpraHu3alyid B KOHTPOJIE KaYeCTBA MPOAYKIIUH.

Mapkuposka npooo80IbCMEEHHBIX MOBAPOE — SIBISETCS, B OMNPEIEICHHON
CTETIEHHU, CPEICTBOM OOECMEYEeHHs KOHTPOJS WX KadecTBa, HCIIOJIb3YeTCs
KOHTPOJIMPYIOIIMMH OPTaHU3AIMAMH JJISI HACHTU(PUKAIIUNA U SKCTIEPTHU3HI.

B 3aBucuMoOCTH OT BHA Tapbl U YIAKOBKM MapKUPOBKHU MOAPA3ACISIIOTCS HA
TPAHCTIOPTHBIE ¥ MAPKUPOBKHU MOTPEOUTEIHCKON YITAKOBKH.
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Tpancnopmnas Mmapxkupoeéka TPUMEHSETCS TPU HCIOJIB30BAHUN OOYEK,
AIIMKOB, MENIKOB, KOHTEWHEpPOB, (IAr U [JODKHA COAEpXkKaTh CIEIYIOUIYIO
uHpopMaIuio:

- HauMMEHOBaHWE, MECTOHAXOXXJEHUE TMPEANPUITUSI-U3TOTOBUTEN M €ro

MOTYMHEHHOCTh, TOBAPHBIN 3HAK;

- HauMEHOBaHUE MPOJYKTa, BU, COPT;

- Macca HeTTo U OpyTTO;

- YHCJIO YHIAaKOBOYHBIX €IWHUL (IJIs1 MPOAYKIMH B MOTPEOUTENIBCKOM Tape),

Macca HETTO €IMHUIIbI YITaKOBKU;

- J1aTa BeIpaOOTKU, HOMEP CMEHBI, MapTHH;

- o0o3HaueHue cTaHaapTa Ha MPOAYKIIHUIO;

- CpOK XpaHeHHs (YCIOBHS XpaHEHUs).

C yueTroM CBOWCTB MHUIIEBOTO MPOJAYKTa (TUTPOCKONUYHOCTH, JIOMKOCTD,
XPYIKOCTh, CIIOCOOHOCTb IUIABUTHCA NpPU HArpeBaHUM W T.1.), BHUJA YIAKOBKHU
(cTexisiHHBIE OaHKH, OyTHUIKUA, OYMa)KHbIE TAKEThI, MOJUMEPHAs YIIaKOBKa U T.1.) B
uH(OpMAIMI0O TPAHCIIOPTHOM MAPKUPOBKH MOTYT BXOJUTh MAHUITYJISIIMOHHBIC
3Haku: «boutcs ceipocTy, «He OpocaThy, «XpaHUTh B CyXOM MECTE» U JIp.

[Ipu MapkupoBKE MEIIKOB BIIMBAECTCS M HAKIECHUBAECTCS MapKUPOBOYHBIM
SAPJBIK, U3TOTOBJICHHBIM JIMOO M3 MPOYHOTO KapTOHA, JMOO W3 OTOENEHHOW TKaHW,
160 u3 obeprouHoit Oymaru. Ha smuku, Quisiru HakiienBaroTcs OyMakKHbIe STUKETKU
¢ TunorpadckuM TekcToM. JlepeBsiHHbIE OOYKHA MapKUPYIOTCS YEPHOU HECMBIBAEMOM
KpPacKOM.

Mapkuposka nompebumenbckol ynakoeku ITOJKHA BKIIOYATH CIIEIYIOIINE
TaHHBIE:

- HAaNMEHOBAaHUE TMPEANPHUITHI-U3TOTOBUTENS, €ro IMOAYMHEHHOCTh H

TOBAPHBIN 3HAK;

- HaUMEHOBAaHHWE MPOIYKIIMHU, COPT (TPU €ro HATTUYHH);

- [epevYeHb OCHOBHBIX KOMIIOHEHTOB;

- Macca HeTTo;

- 0003HaYeHWEe HOPMATUBHOW JOKYMEHTAIIUU Ha MPOAYKT;

- Jara  BBIpaOOTKM, CPOK  XpaHEHHUs, YCJIOBHS  XpaHeHus (i

CKOPOIIOPTSIINXCS TOBAPOB);

- uH(poOpMaus 0 MUIIEBON U YHEPTETHUECKOMN IIEHHOCTH,

- JIpyrue IOTOJHHUTEIbHBIE MAapKHUPOBKH TOBapa, MCXOAS W3 HAMPaBICHHS

€r0 UCTIOIh30BaAHMUS.

TexcT HaHOCHUTCS HAa STUKETKY WM Ha TIOBEPXHOCTH Taphl HA SI3BIKE CTPaHBI —
u3rotoButens. B crmyuae HampaBieHHS MPOAYKLIMH HA JKCHOPT — Ha S3BIKE TOM
CTpaHbl, KyJa MpeIHa3HayeH MPOIYKT, JUOO Ha HECKOJBKHX_S3BIKaX, COTJIACHO
CYIIECTBYIOIIUM TPEOOBAHMSIM M yCIOBUSM J0roBopa. [floMuMo TekcTa MapKUpoBKa
NOTPEOUTENBCKON YIMAKOBKUM HMEET XYIOKECTBEHHOE O(OpMIICHHE U YCIOBHBIE
o0o3HaueHus. YCJIOBHBIE O0O3HAUYCHHSI KacarOTCs TJIABHBIM 00pa30oM KOHCEPBHOU
MPOTYKITUH.

Ot0 o6mme TpeOoBaHUA K CoJepKaHUI0 MapkKupoBKu. CyIecTBYIOT
JIOTIOJTHUTEIHHBIC MapKUPOBOYHBIE 0003HaueHUs TUTST OTIIETTbHBIX
MPOJIOBOJILCTBEHHBIX TOBAPOB, PACKPBIBAIOIINE CIIEIU(DUUECKIE XapaKTePUCTUKH.
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Tema 2. 3arpsizHeHHe POAOBOJILCTBEHHOI'0 CHIPHS M NMUILEBBIX NPOAYKTOB
KCEHOOMOTHKAMHU XMMHYECKOr0 M OHOJIOrH4eCKOro NMpOUCXO0KICHHS

OxpaHa NpoJYKTOB MUTAHUA OT YY>KEPOIHBIX XUMUYECKUX BEIIECTB — Ba)KHAS
TUTHeHnYecKas mpobieMa

Tuwesvie npodykmul TPENCTABIAIOT COOOM CIOKHBIE MHOTOKOMITOHEHTHBIE
CUCTEMBI, COCTOSIIIINE U3 COTEH XUMUYECKUX COCAMHEHHU. DTHU COCIUHEHUS MOXKHO
YCIIOBHO Pa3JeNuTh Ha CIEAYIOMIHE 3 TPYIIIbL:

1. CoenuHeHus, UMEIONTNE ATTMMEHTAPHOE 3HAYCHHE. JTO HEOOXOIUMBIC
OpraHWU3My HYTPUCHTHI: OCJIKH, J>KHUPBI, YTJEBOIbI, BHUTAMHUHBI, MHUHEPATHHBIC
BEILECTBA.

2. BemectBa, ydactByrommue B (popMuUpOBaHMHM BKyca, apomara, IIBETa,
MPEAMICCTBEHHUKA ©  TPOAYKTH paclaja OCHOBHBIX HYTPHUEHTOB, JApYTHE
OMOJIOTUYECKH AaKTHMBHbIE BemiecTBa. OHU HOCAT YCIOBHO HEaJIUMEHTApHBIN
xapaktep. K 3To#l rpyrmme OTHOCSAT TakKe NPUPOJHBIC COEIUHEHHUS, 00JaJaroIiue

aHTHAIMMEHTApHBIMH  (TMPEMATCTBYIOT ~ OOMEHY  HYTPHUEHTOB,  HAmpuMep
AHTUBUTAMHHBI) W TOKCHUYECKUMHU CBoOicTBaMu (¢a3uH B (aconm, CONaHWH B
Kaproderne).

3. UyxepoaHbple, MOTCHIMAILHO OMACHBIC COCAMHCHHS aHTPOIOTCHHOTO

WIM TPUPOJHOrO MpOHUCXOXAeHHA. COrjlacHO NPUHATOM TEPMHUHOJOTHH, WX
Ha3bIBAIOT KOHTAMUHAHTaMH, KCEHOOMOTHKAMH, YYXEPOAHbIMH XUMHUYECKHUMU
Bemecteamu (UXB). Oty coegrHEHUSI MOTYT ObITh HEOPTaHUYECKON U OPraHUYeCKOM
MPUPOBI, B TOM YHCIIE€ MUKPOOHOJIOTUYECKOTO MPOUCXOKICHHS.

Knaccudukanus BpeIHbIX U IOCTOPOHHUX BELIECTB B ChIPbE, MUTHEBOM BOJAE U
MPOJyKTax MUTaHUS MpeICTaBlIeHa Ha puc. 1.

OcHosHble nymu 3a2psa3HeHUs NPOOYKmMo8 NUManusi u
NPOO0BOJILCMBEHHO20 CbIPbS

1.  Hcnosbp3oBaHME  HEpa3pELIEHHBIX  KpacUTENed,  KOHCEPBAHTOB,
AHTUOKHUCIIUTENIEH NN UX IPUMEHEHHUE B MTOBBIIICHHBIX J1033X.

2. IlpuMeHeHHME HOBBIX HETPAJUUMOHHBIX TEXHOJOTMH NPOU3BOJICTBA
IIPOJYKTOB NMUTAHUS WIM OTAEJBbHBIX MUILEBBIX BEUIECTB, B TOM YUCJIE MOJYyYEHHBIX
MyTeM XUMHYECKOTO U MUKPOOHOJIOTMYECKOTO CUHTE3A.

3. 3arpsA3HEHUE  CEIIbCKOXO3SWCTBEHHBIX  KyJIbTYp WM  IPOJYKTOB
’KUBOTHOBOJICTBA TMECTUIMAAMH, HCIOJIb3YEMbIMU [JIsi OOpbOBI C BpEAUTEISAMU
pacTeHH U B BETEPUHAPHOU MPAKTUKE JJIs1 MPOPUITAKTUKY 3a00JICBAHUM )KUBOTHBIX.

4. HapymieHne TMTMEHMYECKHMX NPaBUJI UCIIOIb30BaHUS B PACTEHHEBOJCTBE
yA0OpEeHU, OPOCUTENBHBIX BOJ, TBEPABIX U KUIKUX OTXOJOB MPOMBIIIJIEHHOCTH U
’KMBOTHOBOJICTBA U IPYTUX CTOYHBIX BOJ, OCAJKOB OUYMCTHBIX COOPYKEHUH U T.1.

S. Hcnonp30BaHne B KUBOTHOBOJCTBE M IITHULIEBOACTBE HEPa3pELICHHBIX
KOPMOBBIX J100aBOK, KOHCEPBAHTOB, CTHUMYJSTOPOB POCTa, NPOGUIAKTUYECKUX U
Je4eOHBIX MEAMKAMEHTOB WM MPUMEHEHHE pa3pelIeHHbIX [T00aBOK M T.I. B
MOBBILICHHBIX J1033X.
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[TNIITA

A 4

A 4

\ 4

KOMIIOHEHTEI U3
Pl HOBBIX UCTOUHUKOB
CBIPbA

KomnoHeHTHI ¢
BBIPAKEHHOU

P (hapMaKoJIOTUYECKO

W aKTUBHOCTBIO

Toxcnueckue
KOMITOHEHTBI

Puc. 1. Knaccudukainust BpeTHbIX U TOCTOPOHHUX BEIIECTB B CHIPhE, MUTHEBOM BOJIC

H IIPOAYKTAX IMATAHUA

[Ipuponusie Bemecrsa u3 Bemecrna,
KOMIIOHEHTBI ITHIIIH, OKpY>Karolen cpeibl, CIEeIUAIBHO
OKa3bIBAIOIIINE OKa3bIBAIOIIINE BPEIHOE BHOCHUMBIE 10
BpEIHOE BO3JICHUCTBUE BO3JIECTBHE TEXHOJIOTUYECKUM
| (KOHTaMUHAHTHI) CoO0OpaKeHUsIM
1 I
OOBIYHEBIE XUMHUYECKUE [IumieBwle
KOMIIOHEHTHI B (aHTpOIIOTEeHHEBIE) 100aBKH
P HEeOOBIYHO BBICOKUX | P >
KOJIMUECTBAX
AHTHATMMEHTapHbIE | buosnornueckue
KOMITOHEHTEI (TpUpOIHBIC)
HeoObryunie
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6.  Murpanus B NpOAYKTHl MUTAHUS TOKCHYECKUX BEMIECTB M3 IHUIIEBOTO
000OpyI0BaHusl, MOCY/Ibl, HHBEHTAPs, Tapbl, YIaKOBOK, BCIEACTBUE HCIIOIb30BAHUS
HEPa3pEIICHHbBIX MOJUMEPHBIX, PE3UHOBBIX U METALTUYECKUX MAaTEPHUAIIOB.

7.  OOpa3oBaHue B TMHUIIEBBIX MPOJYKTAX OSHIOTCHHBIX TOKCUYECKHUX
COCIMHEHUI B MpOIlecCe TEIUIOBOTO BO3JEHCTBUSI, KUIISTUCHUS, >KapKHu, OOIydeHHUs,
JPYTHUX CIIOCOOOB TEXHOJOTHUECKON 00pabOTKH.

8.  HecoOmonenne caHuTapHbIX TPEOOBAHUI B TEXHOJOTUHU MPOU3BOJICTBA
W XpaHEHUS THUIIEBBIX MPOIYKTOB, YTO MPUBOIUT K 0OpPa30BaHUIO OAKTEPHATHHBIX
TOKCUHOB (MUKOTOKCHUHBI, 0aTyJIOTOKCHUHBI U Jp.).

9.  TlocrymieHue B MPOAYKTHI MUTAHUS TOKCHUECKUX BEIIECTB, B TOM YHCIIE
PAIVOHYKIIUIOB, W3 OKpYXKAaImel cpeapl — aTMochepHOro BO3AyXa, IOYBHI,
BOJIOEMOB.

HauGonpmryro omacHOCTP € TOYKHM 3pEHUS  PacCHpOCTPAaHEHHOCTH |
TOKCUYHOCTH UMECIOT CIIEAYIONTNE KOHTAMUHAHTHI.

1. Toxcunbl MUKPOOp2aHU3MO8 — OTHOCSITCS K YHCIIy HamOoJiee OMacHBIX
MPUPOAHBIX 3arps3HUTeneil. OHM HamboJee pacnpocTpaHeHbl B PaCTUTEIHLHOM
ceipbe. Tak, B MOCTYMAIOIIEM IO UMIIOPTY apaxuce, 0OHApYy>KUBAIOTCS a(IIOTOKCHUHBI
10 26% oT o0Bbema HccleyeMoro MpoIyKTa, B KyKypyse — 110 2,8%, B SUMEHE — 10
6%. IlaTynuH, Kak MpaBWIIO, BBISABISETCS B MPOAYKTaX NEpepabOTKu (PYKTOB —
COKH, (DpPYKTOBBIE MIOPE M JKEMBI, YTO CBSI3aHO C HAPYIIEHUEM TEXHOJIOTHH U
MCITOJTb30BAaHUEM HECTAHIAPTHOTO CHIPHS.

2. Toxcuueckue snemenmol (TSDKEIbIE METaJUIbl) OCHOBHOM HMCTOYHMK
3arps3HEHUS — YroJibHAsl, METAJUTyprudeckasi 1 XMMUYECKasi TPOMBIIIJIEHHOCTH.
3. Anmubuomuku — MOJYYWJIA PACIIPOCTPAHEHUE B pe3yJbTaTe HAPYIICHHMA

UX NIPUMEHEHUS B BETEpUHAPHOU MpakTUKe. OCcTaTOuHbIE KOJIUYECTBA aHTUOMOTHKOB
oOHapyxuBatoTca B 15 — 26% mnpoAyKIMM >KUBOTHOBOJCTBA W MNTHIIEBOJCTBA.
[IpoGnema ycyryOmnsieTcs TeM, 4TO METOJbl KOHTPOJII U HOPMATUBBI pa3pabOTaHbI
TOJBKO MJII TPEX W3 HECKOJBKHUX JIECSITKOB NpUMEHsAeMbIX mnpenapaTtoB (1994r.).
OOpaiaer BHUMaHUe OOJBIION YPOBEHb 3arpsi3HEHUSI JICBOMUIIETUHOM — OJTHUM W3
HanboJiee OMacHbIX aHTUOMOTHUKOB.

4.  [lecmuyuobl — HaAKaIJIUBAIOTCI B TMPOJOBOJILCTBEHHOM CBHIPbE H
MUIIEBBIX MPOAYKTaX BCJIEJICTBUE OECKOHTPOJIBHOTO HCIOIB30BAHUSI XUMUYECKUX
CpeICTB 3amuThl pacTeHnii. OcoOyI0 OMacCHOCTh BBI3BIBAECT OJTHOBPEMEHHOE HATHUNE
HECKOJIbKUX MECTUIU0B, YPOBEHb KOTOPBIX MPEBBIMIACT MPEACIHHO — JIOMYCTUMbIC
koHueHntpauuu (IT1K).

5. Humpamuvi, wnumpumoel, Humposzoamumnsl. IlpoOrema HHUTpAaTOB H
HUTPUTOB CBsI3aHA C HEPAIMOHAIBHBIM TPUMEHEHHEM a30THCTBhIX YAOOpeHud u
MEeCTUIMAOB, YTO MPUBOJUT K HAKOIUICHUIO YKa3aHHBIX KOHTAMHUHAHTOB, a TaKXe
aMUHOB M aMUJI0B, YCUJICHHIO MPOIECCOB HUTPO3UPOBAHUS B 00BEKTAX OKPYKAIOIICH
Cpembl W OpraHM3Me 4elioBeKa U, KakK CIEICTBHE J3TOro, O0Opa30BaHUIO
BBICOKOTOKCUYHBIX COEUHEHUN — N — HUTPO30aMHHOB.

[To panubiMm WMucturyta nutanus PAMH, B Hacrosmmii momeHnT N -
HUTPO3JIAMHUHBI BCTPEUAIOTCS] TIPAKTUYECKHA BO BCEX MSCHBIX, MOJIOYHBIX U PHIOHBIX
MpOJyKTax, mpu 3ToM 36% MsacHbIX U 51% pBHIOHBIX TPOIYKTOB COJAEPKAT UX B
KOHIICHTPAIUSX, PEBHIIAIONTUX TUTUCHNYECKUE HOPMATUBHI.
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6.  Huoxcumvi u OuokcunonooobHvle coeduneHusi — XJIOPOPraHUYECKUE,
0c000 oOmnacHble KOHTAMHUHAHTBHI, OCHOBHBIMH HCTOYHHUKAMHU KOTOPBIX SIBIISIIOTCS
NPEANPUSATHS, TPOU3BOISIINE XJIOPHYIO MPOTYKIHUIO.

7. Tonuyuxnuueckue apomamuueckue yeneo0opooul (I14Y) — obpasyrorcs
B pe3yJIbTaTe MPUPOIHBIX U TEXHOTEHHBIX MPOIIECCOB.

8.  Paduonyxknuovl — TPUYUHON 3arps3HEHUS MOXKET OBITh HEOPEKHOE
oOparieHue ¢ MPUPOAHBIMU ¥ HCKYCCTBEHHBIMH NCTOUYHUKAMHU.

9.  Iluwesvie 0obasku — TOACIACTUTENN, apPOMATU3ATOPbI, KPacCHUTEIH,
AHTUOKCUJAHTBI,  cTabuiu3atopel ®W  T.O. VX  TOpuUMEHEHHWe  JOJIKHO

perIaMeHTHPOBAThCSI HOPMATHBHOM JOKYMEHTAIlMel C HaJIWYheM pas3perieHus
OpraHOB 3/IpaBOOXPAHEHHUSL.

CymectByeT mnpoOiema 3arpsi3HEHUs MPOJOBOJILCTBUS (y3apUOTOKCUHAMH —
nezoxkcunuBanenonaoMm (J{OH) u 3eapasieHOHOM, KOTOpas 00yCIOBJIEHA BCHBIIIKAMHU
dy3apuo3sa 3epHa.

[To pe3ynabTaTaM MOHUTOpPUHIA 3a MOCJIEIHUE IAThH JIET ONPEAENICH MepeueHb
IPUOPUTETHBIX 3arpsA3HUTENCH, MOAJEKAIUX KOHTPOJIIO B Pa3jIMuYHBIX Tpynmax
IPOJOBOJIBCTBEHHOI'O CBHIPhSl M NMHUILUEBBIX NPOAYKTOB (Tabin. 1). BronHe BeposTHO,
YTO B AAJIbHEHIIEM 3TOT EPEUYEHb MOXKET OBbITh JJOTOJIHEH.

Tabmuma 1
3arpsA3HUTENN, TOAJIEKAIINEe KOHTPOJIIO B PA3IMYHbIX
rpymnmnax npoaoBOJILCTBEHHOTO ChIPhSI ¥ MUIIEBLIX MPOIYKTOB
['pynmsl nmumeBsIx 3arpsA3HATENN
MPOJTYKTOB
3epHO U ITecTuumabi
3€pHOINPOAYKTHI MuxkoTtokcunsl (adgatokcunsl:Bi, 3eapaneHos,
BOMHTOKCHH)
Msico n TOKCHUYHBIE 3JIEMEHTBI
MSICOTIPOTYKThI AHTHUOMOTHUKHU
Hutpozoamunsl
['opMOHaIBHBIE MTpENapaThbl
Hutputst
[TonuxyopupoBaHHbIE JUOCH30IUOKCUHBI U
nnoeH30(hypaHbl
Moaoko u IlecTnuabl
MOJIOKOITPOIYKThI AHTUOMOTHKHU
ToOKCHUYHBIE 3JIEMEHTHI
Admaroxkcun My
[TommxnopupoBaHHbie OUDEHUITBI
[TomuxnopupoBaHHbIe TUOCH30AMOKCUHBI U
nnOeH30(ypaHbl
OBor1y, PpyKTHI, [Tecturuast
kapTodenb Hutpatbt
ITarysina
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danpcudukanys MUIIEBBIX MPOAYKTOB M MPOJOBOJIBCTBEHHOTO CHIPHS — 3TO
U3rOTOBJIEHWE W peanu3alus  NOAJACIbHBIX  IHUIIEBBIX  NPOAYKTOB  H
IPOJIOBOJILCTBEHHOTO CHIPhS, HE COOTBETCTBYIOIIUX CBOEMY Ha3BAHUIO U STUKETKE.

B 1994 — 1995rT. oT™MeuaeTcst MacCOBBIN XapakTep MO00HBIX
banscudukanuii, 4To ONpeAeNsieT COOTBETCTBYIONINE 3aa4H JIJIs
IPaBOOXPAHUTENIBHBIX CTPYKTYP U OPraHOB I'OCYJJapCTBEHHOTO KOHTPOJISI — B IEPBYIO
ouepenp s ['occranaapra Poccuu u [N'occananuanaazopa.

CopeprkaHre BpeIHBIX JJI1 OpraHu3Ma 4yKepOAHBIX COCIMHEHUN B MUILIEBBIX
IIPOAYKTAX PETIAMEHTUPYETCS CHELUUAIBHBIMA JTOKYMEHTAMH, KOTOPBIE NOCTOSIHHO
KOPPEKTUPYIOTCS B CBSI3U C UJCHTHU(UKAIIMEH HOBBIX 3arpsi3HUTENICH U U3yUYeHUEM UX
TOKCUYECKHX CBOWCTB, YDPOBHEM PA3BUTHUS TEXHOJIOTHU.

B 1994 — 1995rr. HaOmoganuch BCIBIMIKKA OCTPBIX OTPABICHUM OT
HEZA0OPOKaYECTBEHHON MPOAYKIUHU. JIMTUPYIOT B 3TOM CIIUCKE JUKEPOBOJIOYHBIC
U3JIEINS, YTO CBSA3aHO C UX (panbcudukalnyen, HeIOCTATOYHBIM KOHTPOJIEM KayecTBa
CO CTOpPOHBI I'OCYIAPCTBEHHBIX OPraHOB, PACIIMPEHUEM IOCTYIUIEHUS HMIIOPTHOMN
NPOAYKIMH, HE OTBEUAIOUIe TpeOOBaHUAM OE30MACHOCTH.

Octpo crour mpobnemMa  NOPOPUIAKTHUKH  XPOHHMUECKHX  IMHUIIEBBIX
MHTOKCHKAIMI, KOTOpbIE JUINTEIbHOE BPEMS MPOTEKAIOT CKPHITO, 0€3 BBIPAKEHHBIX
CUMIITOMOB  3a0osieBanus. Hapymas oOmen BemectB, UYXB  okasbiBator
OOLIETOKCUYECKOE JIEWCTBUE HAa OpraHu3M, WM OTPULATENIbHO BIMSIOT Ha
OTHEJbHBIE  MPOLECCHl  KU3HEAEeATEeIbHOCTH. OHHM  CHOCOOHBI  BBI3BIBATH
TOHAJIOTPOIHBIN, SMOMPHUOTPOIIHBIN, TE€PATOT€HHbIN, MyTareHHbIA U KaHIEPOTE€HHBIH
3¢ (}eKTrl, CHMXKATh MMMYHO3AIIMTHBIE CHJIBI OpraHu3ma. Bce 3TO NpHUBOIUT K
YCKOPEHHIO ITPOLIECCOB CTApEHUsl OpraHu3Ma, CHIDKEHHIO IPOJOJDKUTEIBHOCTH
KU3HH, HAPYIIEHUIO PYHKIIMI BOCIIPOU3BOCTBA.

B cBsa3u ¢ mpoOnemoil 3amMThl IPOJOBOJBCTBEHHOTO CHIPbSl M MHILEBBIX
IIPOAYKTOB OT 3arpsi3HEHUS] HEMAJIOBAXXHBIM MHTEPEC NPEACTABIAET UCIOJIb30BAHUE
MPUPOJHBIX II€OJIUTOB, OOJAAIONINX CHOCOOHOCTHIO COPOMPOBATH Ppa3IUYHBIC
COCIMHEHUSI XUMUYECKONW U MUKPOOHOJIOTUYECKON TTPUPOJIBI.

KonkpeTHble Mepbl NPOQUIAKTUKN BBITEKAIOT M3 OINMCAHHBIX BBILIE IyTEH
3arpsi3HEHUS] MPOAYKTOB NHUTaHMUA. OTH MeEpbl JOJDKHBI OBbITh IOPUIUYECKH
3aKpeIUICHbl B COOTBETCTBYIOIMX IPABOBBIX JOKYMEHTAaX, JOBEICHBI 10 CBEACHUSA
HAaCEJICHMUS.

B pa3sbIx cTpaHax mpoOsiema YUCTOThI MPOAYKTOB MHUTAHMS peliajach CBOUM
nyreM U B pa3Hoe BpeMs. [lepBbIii 3aKOH, KacarOIMHCA YUCTOTHI MHUILEBBIX
MIPOAYKTOB, Bbiiend B Amepuke B 1906r. IlonpaBku BHOCHIMCH 4acTO, HO TOJBKO B
nociaegHue 10 — 20 jeT NmpUHAT U JACHCTBYET 3aKOH O O€30MacHOCTH MHUIIEBBIX
MPOJYKTOB. BoJbIllyl0 poiib chirpaja pa3pabOTKa M MOCTAHOBKA HOBBIX METOJ/IOB
uccaenoBanuii: [KX, mnongporpadus, npu NOMOUIM, KOTOPbIX B MPOAYKTaX
OOHapyXMBAIOT  cleAbl  3arpsA3HEHUN, KOTOpbIE paHee HE  YJaBajlocCh
uaeHtuuuupoBarb. BcTanm Bompoc O HOPMHPOBAHUM OOJBIIOTO KOJUYECTBA
IIOCTOPOHHMX BelEeCTB. [10SBMIINCH HOBBIE OTPACIM I'€HETUYECKOW TOKCHUKOJIOTHH,
AIUIEMUOJIOTUHA TUTAHUs, KOTOpbIE OOECHEeuMBalOT HAKOIUIEHHE OaHKa JaHHBIX.
BaxxapiM sTaroM 95Toil pabOThl B Haled CTpaHe SBWIOCh MPUHATHE 3aKOHA
Poccuiickoit @enepanuu «O KayecTBe U 6€30MaCHOCTH MUILIEBBIX TPOAYKTOBY.
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Mepwvr moxcuunocmu eewjecme

KonnuecTBeHHas: XapaKTepUCTHKAa TOKCUYHOCTH BEILECTB JIOCTATOYHO CIIOKHA
U TpeOyeT MHOTrOCTOpOHHEro nojaxona. CyauTh O HEH NPUXOIUTCA MO pe3yibTaTaM
BO3/JCICTBHS BELIECTB HA JKUBOM OpraHusM, i KOTOPOTO XapaKTepHa
MHIMBUlyaJIbHAsl peaKUus, UHIAWBUIyalbHAsl BapHaOeIbHOCTh, IOCKOJIbKY B TPYIIIE
UCTIBITYEMBIX )KMBOTHBIX BCEI/Ia IPUCYTCTBYIOT 0OJIEE WIM MEHEE BOCIIPUMMYUBBIE K
JEUCTBUIO U3y4aeMOI0 TOKCUHA WHUBUTYYMBI.

Cy1ecTBYIOT IB€ OCHOBHBIE XapaKTepUCTUKU TOKCUUYHOCTH — JIJI 50 11 JIJT 100.

JIZ. — aOOpeBuaTypa mneTaqbHOW J03bI, T.€. JIO3bl BBI3bIBAIOIIECH TIpHU
onHOKpaTHOM BBeneHuu rudens 50% wmm 100% sKcnepuMEHTaNbHBIX >KHMBOTHBIX.
J103y OOBIYHO ONpPENENSAIOT B PA3MEPHOCTH KOHLEHTPALMH. TOKCUYHBIMH CUUTAIOT
BCce Te BemiecTBa, /Ui KoTopbix JIJ mama. Ilpunsara crnemyromas kiaccuuKamus
BEIIECTB 0 MPU3HAKY OCTPOM TOKCHUYHOCTU (JIZI 50 A1 KpBICHI IpU MEpOpPaIbHOM
BBEJICHUHU, MI/KT):

UPE3BBIYANHO TOKCHUHDBIC ... eenitieeeetniieeeeeniteeeennnneenn. MeHee 5
BBICOKOTOKCHUHBIC ....uvetettite et eeeeeeeeeeieeeeeaeeanaan, 5-50
VYMEPEHHO TOKCHUHBIC ... nureeennreeennneeanneeannseeaaneeeannneanns 50 -500
MATTOTOKCHUHBIC ... uvteeteente et eeenteenteeeteeneeneennnns 500 — 5000
[TpaKTHICCKH HETOKCHYHBIC ...uvvtenreeanreeennneeennneennnnn, 5000 — 15000
[TpaKTHYECKH OE3BPEITHBIC ...uuvveenereeeneeeennneeennneennnenn 6onee 15000

Benuunna tos XapakTepusyeT BpeMmsi MOJIYBBIBEJCHUS TOKCHHA M MPOJYKTOB
€ro MpeBpalleHusi U3 opraHusMa. J[jis pa3HbIX TOKCUHOB OHO MOXET COCTaBJISITh OT
HECKOJIbKUX 4acCOB JO0 HECKOJIbKHUX JIECSITKOB JIET.

B cBs3u ¢ XpoHUYECKUM BO3JEHCTBUEM MOCTOPOHHUX BEIIECTB HA OpPraHU3M
YyeJloBeKa M BO3HHUKAIOIIECH ONACHOCTHIO OTJAJICHHBLIX IOCICACTBHUI, BaKHEHIIICE
3Ha4YE€HHE MPUOOPETAIOT:

- KaHyepozenHoe (BOZHUKHOBEHUE PAKOBBIX OITYXOJIeH);

- MymazenHoe (KaueCTBEHHbIC U KOJIMUYECTBEHHBIC U3MEHEHHUS B TCHETUYECKOM
amnmapare KJIeTKH);

- mepamoceHHoe (AaHOMAJIMK B PAa3BUTUU ITUIOJA, BHI3BAHHBIE CTPYKTYPHBIMH,
(GYHKIMOHATBFHBIMU M OMOXMMHUYECKMMH HW3MEHEHHSIMU B OpTraHM3Me MaTepu U
J10/1a) IEUCTBUS KCEHOOMOTHKOB.

Ha ocHOBe TOKCHYECKMX KPUTEpHEB (C TOYKH 3PEHHUS] TUTHEHBbI MUTAHUA)
MEXAyHapoaHbiMU opranu3amusiMu — BO3, ®AO wu gp., a Takke oOpraHaMu
3paBOOXPAHEHUs] OTHAEJIbHBIX TOCYJApCTB TMPHUHATHI CICAYIOIMIME Oa3uCHBIC
(ocnoBnbie) nokazatenu: [TIAK, ACH u JCII.

IIJIK (npedenvho-0onycmumas KoHyeHmpayus) - TPEACTIbHO-I0MYCTUMbBIC
KOJIMUECTBA UyKEPOJHBIX BEIIECTB B aTMOc(epe, Boje, MPOAYKTaX MUTAHUS C TOUKH
3peHust 0€30MacHOCTH WX JyIsl 37M0poBbs denoBeka. [IJIK B mpoaykrax mutanus —
YCTAHOBJICHHOE 3aKOHOM MPEAENIbHO-IONYCTUMOE C TOYKH 3pPEHUS] 3I0POBBS
YeJoBeKa KOJIMYECTBO BpeaHOro (uyxepoaHoro) aemiectBa. IIJIK — 3To Takue
KOHIIEHTpAI[MU, KOTOPbIE MPU €KETHEBHOM BO3JICMCTBUU B TEUEHHE CKOJIb YTOJHO
JUIMTEILHOTO BPEMEHM HE MOTYT BBI3bIBaTh 3a00JICBaHUN WM OTKJIOHEHUW B
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COCTOSIHUH 3/I0POBBSI, 0OHAPY>KUBAEMBIX COBPEMEHHBIMH METOJAMHU MCCIICIOBAHMUIA, B
’KU3HU HACTOSIIIETO M MOCIICAYIONIEro MOKOJICHUH.

JICJ[ (0onycmumas cymounas 003a) — €KEAHEBHOE TOCTYIUICHHE BEIIECTBA,
KOTOPOE HE OKa3bIBaeT HETraTUBHOTO BIUSHUS Ha 3I0POBbE YEIIOBEKA B TEUCHUE BCEH
KHU3HU.

JICII (0Oonycmumoe cymounoe nompebienue) — BEIMYMHA, PACCUUTHIBaeMas
kak npousBeacHue JICJl Ha cpenHIo BEMMINHY Macchl Tena (60 kr).

Tema 3. ganHSHeHI/Ie MHUKPOOPTraHUu3MaMi U UX MeTadoIuTAMM

3arpsi3HeHUE BBI3BIBACT JIBE (POPMBI 3200JICBAHUM:

- IALLIEBbIE OTpaBJeHUs (UIIEBAs UHTOKCUKALIKS);

- MAILEBbIE TOKCUKOMH(DEKIUY.

Iuweeass  unmoxcukayus: €€  BbI3BIBAET TOKCHH, HPOAYLUPYEMBIi
MUKpPOOPTaHU3MOM, KOTOPBIM IMMONAAAET M PAa3BHUBACTCS B MPOAYKTax. THUINYHBIMU
IpUMepaMu MUIIEBOM HHTOKCHUKAIMM SIBJISETCS CTa(UIOKOKKOBOE OTPaBJICHUE U
00TyIH3M.

[TumeBble MHTOKCUKALIMKM MOXHO YCJIOBHO IMOJAPA3JENNUTh Ha OaKTepuaibHbIE
TOKCHKO3bl I MUKOTOKCHKO3BI.

baxmepuanvuvie mokcukosvl. B KadecTBe mpuUMEpa MOXHO IPHUBECTH
cTa(UIOKOKKOBOE MHILEBOE OTpaBieHUE. BBI3BIBAETCS SHTEPOTOKCHMHOM, KOTOPBINA
npoaymupyercst Staphylococus aureus B mepuoJl ee pocTa B MHIIEBBIX MPOTYKTaX.
OTOT TOKCHMH 0Opa3yeTcss B a’3pOOHBIX M aHA’pOOHBIX YCIOBHMSIX Ha pa3IMYHBIX
nponaykrax. MpentudurupoBano miects 3HTepoTOoKcHMHOB: A, B, C, D, E u F.
Boigenenst u nosydensl ABe popmbl 3HTEpOoTOKCHHA C — Cq 1 Co.

BakTepus ycToWuMBa K HATPEBAaHUIO, COXpaHseT akTuBHOCTh mpu 70°C B
teuenne 30 munyt, npu 80°C — 10 munyr. Eme 6Gosee ycTONYMBBEI K HArpEBAaHUIO
SHTEPOTOKCHUHBI S. aUreUS OKOHYaTeIbHasi MHAKTUBALIMSA KOTOPBIX HACTYIAET TOJIBKO
nocie 2,5 — 3u kunsiueHust. CTapuiIoKOKKOBBIE SHTEPOTOKCUHBI SIBISIOTCS MPUYUHOM
27 — 45 % Bcex NMUILEBBIX OTPaBICHUM.

bakTepunuaHbIM JEHCTBUEM IO OTHOIICHHUIO K CTa(UIOKOKKaM O0JagaroT
yYKCyCHas, TuMoHHasl, pocdopHas, MmonodHas kuciaotsl ipu pH ot 3,8 1o 4,5.

S. aureus obsagaeT yCTOMYMBOCTBIO K BHICOKUM KOHIIEHTPAIUSIM ITOBAPEHHOU
coii u caxapa. Ku3HeAesTeNbHOCTh OaKTepuu MpeKpaniaeTcss IpU KOHIEHTPALUU
xJiopuaa Hatpus B Boae Ooznee 12 %, caxapa — 60 %, 4To HEOOXOAUMO YYHUTHIBATH
NPy KOHCEPBUPOBAHMM TMHILEBBIX MPOAYKTOB. BakyyMmHas ylnakoBKa TakKke
MHTUOUPYET pOCT OAKTEPHIA.

[Ipu temmeparype no 4-6°C rtaxke mpekpaiaercs pasMHOKEHHE S. aureus.
OnruMmanbHas TeMmIeparypa Ui pa3sMHOXKEHHS craduiokokkoB — 22-37°C.
HctounukoM uHPEKIUH MOTyT OBITh U YEJIOBEK U CEIbCKOXO3SHUCTBEHHBIC
KUBOTHBIE. Uepes MOCIeTHNX 3apa)KaeTcsi B OCHOBHOM MOJIOKO, MSICO M IMPOJYKTHI UX
nepepaboTKu. Y YenoBeKa CTaPMIOKOKKOBas MHOEKIUS JIOKATU3YETCs Ha KOXKHBIX
ITIOKPOBaX, B HOCOTJIOTKE, IPYTUX OpraHax U TKaHsX.

Ilonagas B mpOJOBOJIBCTBEHHOE CBHIPbE, MUILEBBIE NPOAYKTHl U KYJIWHApPHBIE
u3zenust, CTaUIOKOKKH MPOAYLUPYIOT TOKCHH C Pa3IMYHON MHTEHCHUBHOCTBIO, YTO
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3aBUCUT OT VYpOBHS OOCEMEHEHHS, BpPEMEHH U TEMIIEpaTypbl XpaHCHHS,
O0COOEHHOCTEN XMMHUYECKOI0 cocTaBa OObEKTa 3arps3HeHust (coiep:kaHue OENKOB,
’KUPOB, YIIIEBOJOB, BUTAMUHOB, pH cpensl u T.71.). Haubonee 61aronpusitTHoOM cpeaoi
JUISL  KU3HENIEATENIbHOCTH OaKkTepuil SIBISIETCS MOJIOKO, MSICO U TPOAYKTHI UX
nepepaboTKH, MOTOMY HWMEHHO OTH MHINEBbIE MNPOAYKTHl Yallle BBI3BIBAIOT 3TO
OTpaBJICHUE.

Monoko u monounas npooykyus. 3arpsi3HEHHE MOJIOKa CTapUIOKOKKAMHU
MOET TPOUCXOIUTH OT KOPOB, OOJIBHBIX MAaCTHUTOM, NMPHU KOHTAaKT€ C KOKHBIMU
MOKPOBaMU OOJBHBIX >KMBOTHBIX W YEJIOBEKAa, 3aHATOTO MepepaboTKON MOJoKa.
OtmedeHo, yTo CTaUIOKOKKH PAa3MHOXKAIOTCS U MPOIYLUPYIOT SHTEPOTOKCHHBI B
CBIPOM MOJIOKE ciabee, 4eM B MacTepU30BaHHOM, TOCKOJIBKY OHH SIBISIOTCA TIOXUM
KOHKYPEHTOM B 00pb0€ ¢ IPyrUMU MUKPOOPTaHU3MAaMH MOJIOKa. DTUM OOBICHAETCS
OTCYTCTBHE SHTEPOTOKCHHOB M CTA(PUIOKOKKOB B KHCIIO — MOJIOYHBIX MPOAYKTaX,
JUTSL 3aKBACKM KOTOPBIX MCHOJB3YIOTCSI aKTUBHBIE MOJIOUHBIE KyJIbTYphl. Kpome Toro,
MOJIOYHAsl KHUCJIOTa, O0pa3yromiascs B IMPOIECCe H3TOTOBJICHUSI ATHUX MPOIYKTOB,
TOPMO3UT PA3MHOKEHUE ITUX MUKPOOPTaHU3MOB.

[lonagass B MOJOKO, CTapUIOKOKK MPOAYLHUPYET SHTEPOTOKCHUH IMPHU
KOMHATHOM TemmepaType depe3 8 4, npu 35-37°C — B Tewenme 5 u. Ilpm
00CEeMEHEHHH MOJIOIOTO ChIpa CTa(PUIOKOKKAMHU, SHTEPOTOKCUHBI BBIJIEISIOTCS Ha 5-
i JIeHb ero co3peBaHus B YCIOBHUSX KOMHATHOU Temneparypsl. [1o nucreuenuun 47-51
JHS XpPaHEHHUS CbIpa MPOUCXOJUT THOENIb CTa(QUIOKOKKOB, HSHTEPOTOKCHUHBI
coxpansroTcd enle B reueHue 10-18 nuei.

B npyrux MOJOYHBIX MPOIYKTaX SHTEPOTOKCHHBI MOKHO OOHAPYXKHUTb, €CIU
3TU NPOAYKTHI OBUTA U3TOTOBJIEHBI U3 MOJIOKA U MOJIOYHBIX CMECEH, 00CEMEHEHHBIX
cTapMIOKOKKaMHU.

Msco u msacHvie npodykmel. 3arpsi3HEHHE MsAca CTA(UIOKOKKAMH MPOUCXOIUT
BO BpeMsl y0Osl KUBOTHBIX M TepepabOTKu Chipbsi. Kak W B CBHIpOM MOJIOKE,
KOHKYpHUPYIOIIasi MUKpO(IIopa HE TaeT BOZMOXXHOCTH OBICTPOTO Pa3MHOKEHHUS ITUX
Oaktepuii B chIpoM wMsce. [lpu omnpeaeneHHbIX TEXHOJOTUYECKUX YCIOBUSX,
OCOOEHHO TpU JHMKBUJALMUA KOHKYPUPYIOIIEH MHUKPO(IOPHI, CTAQUIOKOKKH MOTYT
AKTUBHO Pa3MHOXAThCS B MACOIPOIYKTAX U MPOAYIIUPOBATH IHTEPOTOKCHUHBI.

B wmsicnom apiiie, chipoM U BapeHOM MsACE CTAPWIOKOKKUA TMPOAYHUPYIOT
TOKCHHBI IIPU ONTHMANILHEIX yclnoBusx (22 — 37°C) uepes 14 — 26 u. JloOGaBneHue B
dapm  Oeynoro xyjeba  yBEIWYMBAET CKOPOCTh OOpa30BaHMS  TOKCHYECKHUX
MeTaboauToB B 2 — 3 pa3a. KoHueHTpauus coju, Ucmojib3yemas sl 1ocojia, He
uHTHOUpYyeT S. aureus; pH Msca u MACHBIX TPOYKTOB, MTPEIOTBPAIIAIONIAs PA3BUTHE
Oaktepuii, nomkHa ObITH He Bbimie 4,8. Komuenuwe koiadac mpu OmNpeaesICHHOM
TeMIrepaType CocoOCTBYET POCTY CTa(PUIOKOKKOB.

B roToBhIX KOTjIeTax, Mocie UX 0OCEMEHEHUSs, PHTEPOTOKCHUHBI 00pa3zyroTcs
yepe3 34, B me4eHOYHOM mnamrere — yepe3 10 — 12 4. BakyymHas ynakoBKa
MSCOIIPOTYKTOB HHTHOUPYET POCT CTAPUIOKOKKOB.

JIyist Msica TITUIBI XapaKTEepHBI OMUCAHHBIC BBINMIEC MaHHBIE. CTaQUIOKOKKH HE
MIPOHUKAIOT U HE PACTYT B IEJBIX CBIPBIX siiiniax. [Ipu temmoBoit 06paboTke suIl ux
0aKTEepUOCTaTUYECKHE CBOWMCTBA YHHMUTOXKAIOTCA W OHU MOTYT 3apa)kaThCs
cTaUIOKOKKAMHU.
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Ipyeue nuwesvle npodykmol. braronpusTHOW Cpemoil Uisi pa3MHOXKEHUS S.
aureus SBIISIFOTCS MYYHbIE KOHIUTEPCKUE H3JENUs C 3aBapHbIM Kpemowm. Ilpu
00CEMEHEHNH KpeMa B YCIOBUAX OnarompuatHoii Temmepatypsl (22 — 37°C)
oOpa3zoBaHHE TOKCHMHOB HaOmonmaercs uepe3 4 4u. KoHIeHTpanus caxapa B TaKHUX
m3aenusx coctanisieT MeHee S0 %. Conepxanue caxapa B koiauyectBe 60 % u BbIle
UHTHOUpYET 00pa3oBaHUE YHTEPOTOKCUHOB.

Mepwi npoghunaxmuxu:

1. He nmomyckath K paboTe ¢ MPOJIOBOJBCTBEHHBIMU MPOJYKTAMHU JIIOACH —
HOCUTENICH CTaQUIOKOKKOB (C THOWHWYKOBBIMH 3a00JICBAHHSMH, OCTPBHIMU
KaTapajdbHBIMHU SIBJICHHSIMU BEPXHUX JBIXaTEIbHBIX IyTeH, 3a00JEBaHUSIMH 3YOOB,
HOCOTJIOTKH | T.J.).

2. OOecrieueHre CAaHUTAPHOTO MOPSAKA HA PA00YNX MECTax.

3. CobmoieHne TEXHOJOTHYECKMX PEXUMOB IMPOU3BOJCTBA  IMUIIEBBIX
IPOJIYKTOB, OOECHEeUMBAIOIUX THOENb cTapUIOKOKKOB. Omnpeaensoniee 3HAaUCHUE
MMeeT TerioBas 00paboTka, TeMIiepaTypa XpaHEeHHsI ChIPhsl U TOTOBOM MPOAYKITUH.

K nuwesvim ungexyusam oTHOCAT 3a00JeBaHUs, MPU KOTOPBIX MHUIIEBOM
MPOAYKT SIBJIAETCS JIUIIb NEPEAATIYMKOM [MATOTEHHBIX MUKPOOPTaHU3MOB; B MPOIYKTE
OHM OOBIYHO HEe pa3MHOXKaroTcs. [luiieBble TOKCUKOUH(EKIIUKA BBI3BIBAIOT
MHUKPOOPTaHU3MBI: BUPYCHI, CAJIbMOHEIJIBI, OAKTEPUH POJIa IPOTEYC, SHTEPOKOKKH U
T.J., IONABIIKE B TPOJYKT B OOJIBIIIOM KOJIMYECTBE.

Canbmonennesz NpoaoIxKaeT ObITh Beaylel (GopMoit 3a001€BaHUM, CBI3aHHBIX
¢ ynoTpeOieHueM nuieBbx npoaykToB B mupe. Tak, B CIIIA on cocraBun 71 %
MULIEBbIX OTpaBleHUH B cTpaHe, B BenukoOpuranuu 80 %. B I'epmanun
CaJIbMOHEJIE3 3aHUMaeT 3—€ MEeCTO CpelMd NUIIEBBIX 3abosieBaHuil. B Poccun
CaJIbMOHEJIJIE3 3aHUMAET 2—€ MECTO.

bakrepun poma Salmonella oTHOcsATCS K Tpymnmne MaTOreHHBIX KHINEYHBIX
Oaktepuii. B Hactosmiee Bpems wu3BecTHO Oosnee 2200 pasmIUyHBIX THIIOB
canbmoHel1. CyIliecTBYIOT TpH OCHOBHBIE THIA CajJbMOHEIUIe3a: OpIOmHON Tud,
TaCTPOIHTEPUT M JIOKAJIbHBIA THUII C OYaraMu B OJJHOM MJIM HECKOJIbKMX OpraHax.

OnTuManbHOM TeMIepaTypol nisi pocta OakTepuil pojia calbMOHEIa
sBnsercs Temmneparypa 35 — 37°C. Bonbluye Wi MEHbIIKME TEMIIEPATYPHI 3aMEIISIOT
UX POCT.

Baktepun TepsOT CBOIO MOABUKHOCTH B CPEAE C MOKA3aTeleM KHUCIOTHOCTH
HKe 6,0. YCTaHOBJIEHO, YTO CHUXKEHUE >KU3HECTIOCOOHOCTU WJIM THOENbh OaKTepuii
BBI3BIBAIOT XJOpUCTHIN HaTpuid (7 — 10 %), uutput Hatpus (0,02 %) u caxapo3sa.

3apakeHue MUIIEBbIX MPOAYKTOB CAJIbMOHEJJIAMH MOXET MPOUCXOJUTh KaK
Yyepes )KUBOTHBIX, TAK U Yepe3 UeIOBeKa.

OCHOBHBIE TIUIIEBBIC TPOYKTHI, MIEPEAAIONINE CATbMOHEIIE3 — 3TO MPOIYKThI
KUBOTHOTO TMPOUCXOXKJIeHUs. OCcoOyI0 pOJib B ATHUOJIOTHU CaJIbMOHENIE3a UTPAIOT
MPUKU3HEHHO 3apaXEHHBIE MHUINEBbIE MPOAYKTHI: sla, MSICO YTOK, TyCeu, Kyp,
WH]IEEK.

Mepul npogunaxmuxu:

1. PaGota BerepuHapHO—CAaHUTAPHOW CIYKObI  HEMOCPEICTBEHHO B
X035TUCTBAX TI0 BBISBICHUIO )KUBOTHBIX U MTHUIIBI, OOJTHHBIX CATBMOHEIIE30M.
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2. IIpoBeneHne caHUTApHO — BETEPUHAPHOM OKCIEPTU3BI BO BpEMs
IEPBUYHON NepepadOTKU ChIpbs U U3TOTOBJIECHUS ITPOYKTOB MUTAHUS.

3. OcyuiecTBI€HHE CUCTEMAaTUYECKOl OOpbOBl € TIpBhI3yHaMH  Kak
HUCTOYHUKOM OOCEMEHEHUS ChIPbs U POAYKTOB.

4. CoOmroieHne  COOTBETCTBYIOIIMX ~ CAaHUTapHbIX  TpeOoBaHM B
OTHOIIIEHUH BOJIbl, UHBEHTAPS, IOCY/Ibl U 000PYA0BaHUS.

5.  Ha ppenmpustusXx NHUILEBOH NPOMBIIUIEHHOCTH M OOLIECTBEHHOTO

MATaHUsA HEOOXOIMMO BBISBJISTH M HANIPABIISITH HA JICUCHUE PAaOOTHUKOB, OOJICIOMINX
CaJIbMOHEJIJIE30M WJIH SIBIISIIOLIMXCS] OAKTEPHOHOCUTESIMHU.

bomynuzm — Tsxenoe 3a0oieBaHHe, YAaCTO CO CMEPTEIBHBIM HCXOJOM,
BO3ZHHKAIOIIEE TPH YIMOTPEOJCHUU TUIIH, COACpIKAIeH TOKCHH, MPOAYIUPYEMBIN
6akrepueii Clostridium botulinum. BorynuHuYeckuii TOKCHH paccMaTpuBaeTCs Kak
HanOosee CUILHOJACHUCTBYIONIMN ]I B MUPE U BXOAHUT B apCeHAl OUOJOTUYECKOTO
opyxus. BriepBble onucanue cUMOTOMOB 3a00jeBaHUs OOTYJIHU3MOM TMOSIBUIIOCH B
MeauIMHCKoW nuteparype B 18 Beke. Ocoboe BHHMMaHHE MPUBIICKJIA BCIBIIIKA
3a0oneBanus, BbI3BaHHas B ['epmanuu B 1792r. kpoBsiHOM KosiOacoi: u3 13 denosex,
MOEBIIHX ATy Koybacy — 6 ymepJo.

B CCCP ¢ 1929r. no 1933r. 3apeructpupoBano 62 Bcrbllkud O0oTynu3ma. B
nocyienHee aecaruwierue B Poccuu netanbHOCTh pu OOTYJIHM3ME 3aperUCTPUPOBAHA
OT MPOAYKIMH JOMAITHErO0 KOHCEPBUPOBAHUS: OT KOHCEPBUPOBAHHBIX OBOIICH U
bpykToB — 33 %; oT rpuboB — 18,2 %; oT MscHBIX TPOaAYKTOB 28,2 %; OT pBIObI —
16,3 %; ot BeTunnsl — 4,3 %.

3abosieBaHue BCTpeyaeTcs B MATH ¢Gopmax: MUIIEBOM OOTYIU3M, paHEBOM
00TynHu3M, JETCKMH OOTyNHM3M, pPECHHpPATOPHBIA OOTynM3M U OOTYIH3M
Hecrneuupuaeckoir GopMel.

B mpupose mmpoko pacpocTpaHeHsl criopsl paznuyHbix tunos Cl. botulinum,
KOTOpBbIE PEryJsipHO BBIICISIOTCS U3 TMOYBBI B PA3IMYHBIX YACTAX MHpPAa U MEHEE
4acTO U3 BOJIbI.

@dakTopbl, BIMUSIONIME Ha KU3HEAEATEIBHOCTh JOTHUX MHUKPOOPTAaHU3MOB
cIeayIoIye: MOJHOE paspynieHne crop gocturaercs npu t = 100°C gepes 5 — 6 4,
npu 120°C — gepes 10 mun. Pa3zBuTrie MUKPOOPraHM3MOB M HX TOKCHKOOOpa30BaHUE
3a/Iep’)KUBAETCA TTOBAPEHHOM COJIBIO, a MpU KOHUEHTpauuu conu 6 — 10 % pocT ux
MpeKpanaeTcs.

IIpogunaxmuxa 6omynuzma exnrouaem:

- OBICTPYIO MEpepaOOTKY ChIPhS U CBOEBPEMEHHOE yJIaJIEHUE BHYTPEHHOCTEH;

- IMAPOKOE MPUMCHECHHUE OXJIAXKIACHUS W 3aMOPaXMBAHUS CHIPhS W THIIEBBIX
MIPOTYKTOB;

- COOJIIOICHHUE PEKUMOB CTEPUIIM3AIIMN KOHCEPBOB;

- 3allpelIeHre peaan3alui KOHCEPBOB C IPU3HAKaMHu O0MOaxa;

- CaHWTapHas TMpoMaraHja Cpeaud HaceJCHUs OMAaCHOCTH JOMAITHETO
KOHCEPBUPOBAHUS, OCOOCHHO TePMETHYECKH YKYIIOPEHHBIX KOHCEPBOB U3 TPHOOB,
MsICa U PHIOBI.

baxmepuu pooa Escherichia coli. IlaTtoreHssie mTaMMbl KHIICYHON MATOYKH
CIIOCOOHBI Pa3MHOXKAThCSI B TOHKOM KHIIIEUHUKE, BBI3bIBAS TOKCHUKOMH(EKITHH.
W cTouHrKOM AaTOTEHHBIX MITAMMOB MOTYT OBITh JIFOJU U )KUBOTHBIE. OOCEMEHSIOTCS
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MPOAYKTHI U ’KUBOTHOTO U PACTUTEIBLHOIO MpoucXoxaeHus. [IyTu 3apakeHus: Takue
e, KaKk U MPU calbMOHEIIe3axX.

baxmepuu pooa Proteus. Pon Proteus Bximrowaer 5 BuaoB. OnTuMalbHbBIC
YCIIOBHS JUISl PA3BUTHS dTHX OakTepuii — t = 25 — 37°C. Belep:xuBaroT HarpeBaHue
10 65°C B Teuenue 30 MuHyT, pH B npenenax 3,5 — 12, orcyrcTBue Biaru 10 1 roxa,
BBICOKYIO KOHIEHTpaluio noBapeHHoi conu 13 — 17 % B teuenne 2 cytok. Bee ato
CBUJIETENBCTBYET 00 ycToWuMBocTH Proteus x BO3JEUCTBUIO BHEIIHMX (PAKTOPOB
cpensl. [IpuynHONW BO3HMKHOBEHHS MPOTEHHBIX TOKCHKOMH(DEKIMI MOTYT OBITH
Hallnyue OOJBHBIX CEIbCKOXO3SIMCTBEHHBIX KMBOTHBIX, AaHTUCAHUTAPHOE COCTOSIHUE
MUTIEBBIX MPEANPUITHN, HAPYIICHUE TPUHITUTIOB JIMYHON TUTUEHBI.

OCHOBHBIC TIPOYKTHI, YePE3 KOTOPHIE MEePEaACTCs 3TO 3a00JIEBaHNE — MSICHBIE
U pbIOHBIE U3/IETus, pexke OIr0Aa U3 KapToQes.

Dumepoxokku. Pazmuoxarorca npu t = 10 — 15°C. YcToiuMBBI K BHICBIXaHHUIO,
BO3JICHCTBUIO HU3KUX TEMIIEPATYp, BhiaepkuBaroT 30 Mun. npu 60°C, morubarot npu
85°C B Teuenne 10 muH. McTOUHMKM MHQEKIMH — 4YEIOBEK M KMBOTHBIE. IlyTn
00CeMEHEHMsI THUIICBBIX TMPOJYKTOB TaK XK€, KaKk W TpH JAPYrux BUAaX
TOKCUKOMH(EKITUA.

Muxomoxcunwl

Mukxomoxkcunor (0T Tped. mukes — rpub U toxicon — sii) — 3TO BTOPUYHbBIC
MeTa00IUTHl MUKPOCKOIIUUYECKUX TUIECHEBBIX IpHOOB, 00JIa/IaloII1e BbIPaKEHHBIMU
TOKCUYECKUMU CBOMCTBaMHU.

B mHacrosmee Bpems wusBecTHO Oosnee 250 BHIOB IUIECHEBBIX TIpHOOB,
nponyuupyromux okojgo 100 TOKCHYECKMX COCAWHECHWH, ABISIONIMXCA MPUUYUHOU
QJTMMEHTAPHBIX TOKCUKO30B Y UYEJIOBEKA U KUBOTHBIX.

[InecHeBble TpuUOBI TOPAKAIOT TMPOAYKTHI KAaK PACTUTEIBHOTO, TaK M
’KUBOTHOTO TTPOUCXOXKJICHUS Ha JIIOOOM dTare UX MOJy4YSHUs, TPAaHCIIOPTUPOBAHUS U
XpaHEHMsI, B TPOU3BOJICTBEHHBIX M JOMAIIIHUX YcIoBUsX. HecBoeBpeMeHHast ybopka
YpO’Kasi UJIM HEJIOCTATOYHAS CYIIIKA €ro 0 XpaHEHUs, XpaHEHUE U TPAHCIOPTUPOBKA
MPOAYKTOB TIPU HEAOCTATOYHOM UWX 3alllUT€ OT YBIAKHEHUS MPUBOIAT K
Pa3MHOXXEHUIO MHUKPOOPTaHM3MOB M OOpa30BaHWIO B TMHUIIEBBIX IMPOJIYKTAX
TOKCUYECKHX BEIIECTB.

MUKOTOKCHHBI MOTYT TOMNaJaTh B OPTaHU3M UYeJIOBEKa TAKXKE Yepe3 MUILIECBBIC
MPOAYKTBI - C MSICOM U MOJIOKOM J>KMBOTHBIX, KOTOPBIM CKapMJIMBajIud KOpMa,
3arps3HECHHbIC IJIECHEBBIMU TpUOaMH.

Pa3MHOXasCch Ha MUIIEBBIX, MHOTHE TUIECHEBBIE TPUOBI HE TOJBKO 3arpsi3HSIIOT
UX TOKCHHAMH, HO U YXYJIIAIOT OPraHOJICNTHYECKUE CBOMCTBA 3TUX MPOAYKTOB,
CHIDKAIOT TMHUILEBYIO 1IEHHOCTh, IPUBOJAT K MOpYE, JAEIAI0T UX HEMPUTOIHBIMU JJIS
TEXHOJIOTHUECKOW TmepepadoTku. lcmosib3oBaHWE B KHBOTHOBOJCTBE KOPMOB,
MOPAKEHHBIX TPUOaMH, BeIeT K THOeIH Wir 3a00I€BaHUIO CKOTA U TITUIIHI.

Exerognpiii  ymep0 B MHpe OT pa3BUTHA IUIECHEBBIX TpUOOB Ha
CEIBCKOXO3SIMCTBEHHBIX MPOAYKTaX M MPOMBIIIJIEHHOM ChIphe IpeBbimaeT 30 Mip.
J0JIapOB.
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Cpenn MUKOTOKCHMHOB TOKCHYECKUMH W KAHIEPOTEHHBIMH CBOWCTBAMH
BBIICTISIOTCS a)IaTOKCUHBI, OXPAaTOKCHHBI, TATyJINH, TPUXOTEICHBI, 3¢apaJICHOH.

Y4uuThIBas IMMAPOKOE PACIpPOCTPAaHCHWE B MHpPE MHKOTOKCHHOB B CTpaHe
OCYIIECTBIISICTCSI  MOHHTOPUHT  HWMIIOPTHBIX  MPOJYKTOB HA  3arpsi3HCHHE
MUKOTOKCHHAMHU.

Agramoxcunbl TIPENCTABISIOT COOOW OJHY W3 HauOoJiee OIMACHBIX TPYII
MHUKOTOKCHHOB, 00JIaJAlONNX CHIIBHBIMU KaHIIEPOTC€HHBIMHU CBOMCTBAMH.

[TpomymnenTamMmu  adIaTOKCMHOB SBJSIFOTCS HEKOTOpBIE INTaMMBI 2 BHUOB
mukpockormmueckux rpuoos: Aspergillus flavus n Aspergillus parasiticus. OcaHoBHBIC
METaOOIUTHI STUX MUKPOTPUOOB — JIBa COECTUHEHHS, KOTOPBIE HCIYCKaIOT Toiy0oe
CBEUEHHE TpHU YIbTpaduoseToBoM o0mydeHun — admaTtokcuabl By m By u nBa
COCTUHEHHs, KOTOphle TMpH OOJNyYeHWHU MCIOYCKAIOT 3€JICHOE CBEUCHUE —
apnarokcunbl G; u Gy, OTH YeTbipe araTOKCHMHA COCTABISIIOT TPYIITY, KOTOpas
OOBIYHO HAXOAWTCS B TMHIIEBBIX MPOAYKTaX, 3apaKEHHBIX MHKPOTpUOaMHU.
AdrnaTokcuHbl TEPMOCTAOMJIBHBI U COXPAHSIOT TOKCHUYHOCTh TPHU OOJBIIMHCTBE
BUJIOB 00PAaOOTKH MUILIEBBIX MPOYKTOB.

AdrnarokcuHbl BHEpBbIE OBUIM OOHApyKeHbl B CEMEHaxX apaxmca U
MOJIYYSHHBIX M3 HUX MPOAYKTaX. YacTo MCTOUHUKOM a(hIaTOKCUHOB SIBISIETCS 3€PHO
KYKYpY3bl, IpOca, puca, MIICHUIIbI, SUYMEHS, OpeXu — (PUCTAIIKU, MUHJATh U APYTHE
opexu, 000b Kakao M Ko(de, HEKOTOphle OBOIIM U (PYKTHl, a TAKKE CEMEHa
XJIOMYaTHUKA W APYTHX MACIWYHBIX pacTeHUd. AQIIaTOKCHHBI OOHAPYXKUBAIOT B
HEOOJIBIINX KOJTMYECTBAX B MOJIOKE, MsICe, SUIIaX.

YCcTaHOBIIEHHE BBICOKOW TOKCHYHOCTH M KaHIIEPOTEHHOCTH a(IaTOKCHHOB U
oOHapy>KeHHE WX B 3HAYMTEIIBHBIX KOJMYECTBAX B OCHOBHBIX MHUIIEBBIX MPOTYKTaX
BO BCEM MHpPE MPUBEIO K HEOOXOJUMOCTH pa3pabOTKH 3(P(PEKTUBHBIX METO/IOB
JIETOKCUKAIINH CHIPHS, MMUIIECBBIX TPOAYKTOB M KOPMOB.

B Hacrosiiee Bpemsi C 3TOM LENbIO MPUMEHAKOT KOMIUJIEKC MEPOIPHUSATHH,
KOTOpPbIE MOKHO pa3/eUuTh HA MEXaHUYECKHe, (PU3NIECKUE U XUMUYECKUE METObI
JETOKCUKAIMKA a(IaTOKCHHOB. MeXaHW4YeCcKue METObl JETOKCHUKAIIMU CBS3aHBI C
oTpeeieHUEM 3arpsS3HEHHOCTH ChIPhSl BPYYHYIO HJIM C TIOMOIIBIO 3JIEKTPOHHO-
KOJIODUMETPUYECKUX  COPTHUPOBIIMKOB. DuU3MUECKHE METOJbl OCHOBAaHBI Ha
JIOCTaTOYHO J>KECTKOM TepMHYECKOW 00paboTke (Hampumep, aBTOKJIABUPOBAHHE), a
TaK)Ke CBSA3AHBI C YIbTPA(PHOIETOBBIM OOTyUYEHUEM M 030HUPOBAHUEM. XUMUYCCKHI
METOJ] TpeArnoyiaraeT o00pabOTKy Marepualia CWIbHBIMU okuchutensmu. K
COKaJICHUI0, KaKIbIA W3 HA3BaHHBIX METOJOB HMMEET CYIIECTBEHHBIE HEIOCTATKU:
MPUMEHEHNE MEXaHUYCCKUX U (M3MYECKUX METOJIOB HE JacT BBICOKOTO 3ddeKTa, a
XUMUYECKHE METOABl MPHUBOAAT K Pa3pylICHUIO HE TOJIBKO adIaTOKCHHOB, HO U
MOJIC3HBIX HYTPUEHTOB W HAPYIIAIOT UX BCAChIBAHUE.

OxpamokcuHbl — COCIUHEHHsI BBICOKOW TOKCHYHOCTH C SIPKO BBIPAKCHHBIM
TepaTOreHHBIM d(PHEKTOM.

[TpomyrnieHTaMu OXpPAaTOKCHHOB SIBIISIIOTCS MHKPOCKOTMHMYECKUE TPUOBI poja
Aspergillus u Penicillium. OcunoBHbiMu nipoaylieHTamMu siBisioTess A. ochraceus u P.
viridicatum. MHOTrOYHCACHHBIMA HUCCIICAOBAHUSIMHM TOKAa3aHO, YTO MPUPOJIHBIM

3arpsA3HUTCIICM HalllC BCCTO ABJLICTCA OXPATOKCHUH A, B PCAKUX CIIydadX OXPAaTOKCHUH
B.
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OCHOBHBIMH PACTUTEIBHBIMA CyOCTpaTaMu, B KOTOPBIX OOHAPYKHBAIOTCS
OXPATOKCHUHBI, SIBJIAIOTCS 3€PHOBBIE KYJIBTYPHl U CpEld HUX KYKypy3a, MIICHUIIA,
suMeHb. C CcOXaJeHUEM MPUXOJUTCA KOHCTATHPOBAaTh TOT (PaKT, UYTO YpPOBEHb
3arpsi3HEHUs] KOPMOBOTO 3€pHA M1 KOMOMKOPMOB BBIIIIE CPEAHET0 BO MHOTUX CTpaHax
(Kanama, Ilonpmia, ABCTpus), B CBSI3M C 4YeM OXPATOKCMH A ObLI OOHApy»XeH B
KUBOTHOBOJIYECKOM TMpOAYyKIMH (BeT4MHa, O€KkoH, Kkoybaca). OXpaTOKCHUHBI
ABJISIIOTCS.  CTAOMJIBHBIMU  COCIUHEHUsIMU. Tak, Hampumep, MpU IJIUTEIHLHOM
MpPOTPEBAaHUM TIICHUIIBI, 3arps3HEHHOM OXPAaTOKCMHOM A, €ro cojep:KaHue
CHU3MIIOCH JUIb Ha 32 % (mpu t = 250 — 300°C).

Tpuxomeyenvl. ITOT KJIACC MHKOTOKCUHOB BbIPA0ATHIBACTCS Pa3IMYHBIMU
BUJAMH MHUKpOCKOmHMYeckux rpuboB Fusarium wu nap. HssectHo Oonee 40
TPUXOTEIEHOBBIX META0OJIUTOB, OJTHA W3 HHUX OHWOJOTWYECKA AKTHBHBI, a APYTHE
SIBJISTFOTCST YPE3BBIYAHO CUIIHHOICHCTBYIOIMMHA TOKCHHAMH.

B nHacTosiiiee Bpemsi y Hac B CTpaHe U 3a pyOEKOM OTMEUaeTCsl YBEJIMYEHUE
3a007€BaHUsl TMOCEBOB TIICHUIbI, SYMEHS U JPYTUX KOJOCOBBIX KYJIBTYP
dy3apuo3om. Hanbosee cuibHOE MOpaskeHUE MOCEBOB ATUX KYJIbTYp OblIO B 1988r. B
KpacHogapckom kpae, psne obOnactsix Ykpaunel u MonjgaBun, dYemy
CIIOCOOCTBOBAJIO JIOK/IJIUBOE JIETO, BRICOKAs TEMIIEPATypa U BIaXKHOCTb.

[lo cremeHn 3apa’kKeHHOCTH pa3IMyalOT 3€pHO (y3apuO3HOE, 3EPHO C
npu3zHakamMu (Qy3apueB U 3€pHO, OOCEMEHEHHOE C TOBEPXHOCTH CIOpaMU U
MULIEJUTHEM (y3apueB 0€3 U3MEHEHUS €r0 CBOMCTB.

I pubsr pooa Fusarium o6pasyror Ha 3epHe Qy3aproTokcHHbI. Hanboee yacto
BCTpeUaOIIUMCS Py3apUOTOKCUHOM SIBISIETCS BOMUTOKCHH.

C 3epHOBBIMH IPOJYKTaMH, 3apaKeHHbIMH rprbamMu Fusarium cBs3aHbl J1Ba
M3BECTHBIX 3aboJieBaHus Joael. OQHO U3 HUX TOJYYUBIIEE Ha3BAHHUE «IIbSHBIN
xJ1€0», BO3HUKAET MPU MCIOJIb30BAHUM B MUY (y3apHO3HOTO 3epHa. 3a00JieBaHUE
COTPOBOXKIAETCS MUIIEBAPUTEIBHBIMU PACCTPONCTBAMU U HEPBHBIMU SIBICHUSIMU —
YEJIOBEK TepsSeT KOOPAMHAIMIO JABWKEHUH. OTpaBICHUIO «IbSHBIM XJIEOOMY,
MTO/IBEPKEHBI M CEJIbCKOX03SIICTBEHHBIC )KUBOTHBIE.

Bropoe 3aboneBanne — anMMeHTapHas TOKCHYECKasi alelKus — OTMEYaJioch B
CCCP BO BpemMsi BTOpPOM MHpPOBOM BOHHBI MpPH HUCIOJIB30BAaHUM B MHUILY
MEepPEe3UMOBABIIETO O] CHEroM 3epHa. boje3Hb BBI3bIBATACH TOKCUYECKUMHU
mTaMMaMid MUKPOTPUOOB, BBIJICISBIIMMU B 3€pHO sIOBUTHIE Junuasl. Hanbonee
TOKCUYHBI MIEPE3UMOBABIIIKE 110]] CHETOM MPOCO U TPeUrxa, MEHEe OMacHbI MIIEHUIIA,
POXb U TIMEHb.

B cooTBeTcTBUM ¢ YCTAHOBJICHHBIMH MUHUCTEPCTBOM 3PaBOOXPAHCHUS
HOpMaMH, TIPUHATOEC 3€PHO TIICHUIIBI MOXET OBITh HWCIIONB30BAaHO HA
MIPOJIOBOJILCTBEHHBIE IIEJIM MPU COJACP’)KAaHUM BOMUTOKCHHA He Oosiee 1 MI/KT B
CUJILHOM W TBepaoi mmenurie U A0 0,5 Mr/kr B Msarkoil mimenuiie. Ha xkopmoBsie
1[I 36pPHO MOXKET OBITh MCIIOJIH30BAHO TIPU KOHIIEHTPAIMAX BOMUTOKCUHA HE OoJiee
2 MI/KT.

3eapale€HOH W €ro TMPOU3BOAHBIC TPOIYIHUPYIOTCI MHUKPOCKOMMYECKUMHU
rpubamu poga Fusarium. O BrepBbie ObUT BBIICICH M3 3aIUICCHEBEIION KYKYPY3bI.
OCHOBHBIMH TPOAYIICHTaMHU 3eapajicHoHa sBJSAIOTCS Fusarium graminearum w
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F.roseum. 3eapanenon o0ianaeT BhIpaKECHHBIMH TaPMOHATBHBIMA CBOMCTBAMH, YTO
OTJIMYAET €T0 OT APYTUX MHUKOTOKCHHOB.

OCHOBHBIM  TIPHPOJHBIM  CyOCTpaToM, B KOTOpOM Hambojiee 4YacTo
oOHapyKMBaETCsl 3eapaliecHOH SBIsETCS KyKypys3a. [lopakeHue MpOUCXOIUT KakK B
nojie, Ha KOPHIO, TaK W TPU €€ XpaHCHWU. Brwicoka yacToTa OOHAPYKEHUS
3eapaJicHOHa B KOMOMKOpMax, a TakKe IMIIEHUIIC U sTIMeHe, oBce. Cpeln MUIIEBhIX
INPOAYKTOB JTOT TOKCHH OBUT OOHApyXeH B KyKYypy3HOH MyKe, XIIOMbSIX U
KYKYpy3HOM TUBE.

Ilamynun u nexomopule Opy2ue MUKOMOKCUHbL

MUKOTOKCHHBI, TPOAYIHUPYEMbIE MHUKPOCKOIMMYECKHUMH TpuOamMu  poja
Penicillium, pacpocTpaHeHbI TOBCEMECTHO U IMPEICTABIISIOT PEATBHYIO OMACHOCTh
IUIA 370pOBbsi 4yenoBeka. llaTynumH 0co00 OmacHbIi MUKOTOKCHH, OOJIadaromiuii
KaHIIEPOTCHHBIMA W MYyTareHHbIMH CBOWcCTBaMH. (OCHOBHBIMH IPOJIYIICHTAMHU
naTyjJIMHa SIBIISIOTCS MHUKpOCKommueckue TpuObl poma Penicillium patulum u
Penicillium expansu.

[TpoaylieHThI ATy IHHA TIOPa)KalOT B OCHOBHOM (PPYKTHI M HEKOTOPHIC OBOIITH,
BbI3bIBasT WX THHUECHHME. [laTynmuH oOHapykeH B s0J0KaxX, Tpyliax, a0pHKocax,
MepcrKax, BHIIIHE, BUHOTpaje, OaHaHaX, KIIYOHUKe, ToayOnKe, OpyCHHUKE, OOJIeuXe,
aliBe, Tomatax. Hanbosee 4acTo matyJiMHOM MOPaXKalOTCs SI0JIOKU, T/I€ COACpIKaHUE
TOKCMHA MOXeT JoxoauTh 1o 17,5 wmr/kr. WHTepecHo, 4TOo maryiuH
KOHIICHTPUPYETCS B OCHOBHOM B TTOATHUBIIICH YacTH S0JI0Ka, B OTJIMYKE OT TOMATOB,
IJie OH pacmpeesaeTcsi pABHOMEPHO MO BCEH TKaHHU.

[laTymuH B BBICOKMX KOHIICHTPAIUSIX OOHAPYKHUBACTCSI M B TMPOIYKTax
nepepaboTKU (PPYKTOB M OBOILIEH: COKaxX, KOMIOTAaxX, Mope U JxemMax. OcoOeHHO
gacTo ero Haxonar B si0noyHoMm coke (0,02 — 0,4 mr/m). ConepxaHue matryjiavHa B
IPYTUX BHJAaX COKOB: TPYIIECBOM, allBOBOM, BHHOTPAIHOM, CIWBOBOM, MAaHTO —
konebnerca ot 0,005 no 4,5 mr/n. MHTEepecHbIM mpencTaBisercs TOT (akT, 4YTO
IIUTPYCOBBIE U HEKOTOPBIC OBOIIHBIC KYJIbTYPHI, TAKHE KaK KapTodenb, JyK, peIuc,
penbka, OakiakaHbl, I[BETHAas KalyCTa, THIKBA M XpEH O0JIaJalOT €CTeCTBEHHOU
YCTOWYMBOCTHIO K 3apayKEHUIO TPHOAMK — TIPOIYIICHTAMH MaTyJINHA.

Cpen MUKOTOKCUHOB, MPOYIIHPYEMBIX MHKPOCKOTTMYECKHUMH IpUOaMH pojia
Penicillium u npexncraBisionux cephbe3HYI0 OMACHOCTh JUIS 3J0POBbS YEIOBEKA,
HEOOXOJUMO  BBIJICIIUTh JIFOTCOCKHPHUH, IMKJIOXJIOPOTHH, IIMTPCOBHPUANH U
[IUTPHUHHUH.

Memo0dwsl onpedenenus MUKOMOKCUHOB8 U KOHMPOIb 3a 3A2PAIHEHUEM NULYEBbIX
NnPOOYKMO8

CoBpeMEHHBIE  METOJIbI OOHApPY)KEHHSI W  ONPEACIICHHUS  COICPKaHUS
MUKOTOKCHHOB B THUIIEBBIX MPOIYKTAaX W KOPMax BKJIIOYAIOT CKPUHUHT — METOJIBI,
KOJTMYECTBEHHBIC AaHATTUTUIECKUE U OMOJIOTUYECKHE METO/IBI.

CKkpunuHe — METOJABl OTIMYAIOTCS OBICTPOTONW W yMOOHBI MJIsi TPOBEICHUS
CEpPHUIHBIX aHAJIM30B, MO3BOJSIOT OBICTPO M HANIEKHO Pa3NIEATh 3arps3HEHHBIE U
He3arpsi3HeHHbIE 00pa3ibl. K HUM OTHOCATCS Takue MIMPOKO PaCIpOCTPaHEHHBIE
METOABl KaK METOAbl TOHKOCIOWHOW Xpomartorpaduu Ijsi OJHOBPEMEHHOTO
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ompeneneHuss A0 30 pasIMYHBIX MHUKOTOKCHHOB, (DIIyOpECHIEHTHBI METO.
onpeeneHus 3epHa, 3arpsa3HEHHOr0 adJIOTOKCMHAMU U HEKOTOPBIE IPYTHE.

Konuuecmeennvie ananumuueckue memoosi ONPENEICHUS MUKOTOKCHHOB
NPE/ICTaBICHbl XUMUYECKUMHU, PATUOUMMYHOJIOTHYECKUMU U UMMYHO(PEPMEHTHBIMU
METO/IaAMH.

buonoeuueckue memoowvr 0OBIYHO HE OTJIMYAIOTCSI BBICOKOW CIEHM(PUUHOCTHIO
U YyBCTBHUTEJIbHOCTHIO U NMPUMEHSAIOTCS, TJIaBHBIM 00pa3oM, B TeX cllydasX, KOrjaa
OTCYTCTBYIOT XHMHUYECKHE METOJIbI BBISIBJICHUS MUKOTOKCUHOB WJIHM B JIOTIOJHEHUE K
HAM B Ka4yeCTBE IMOATBEPKIAOIIMX TECTOB. B KadecTBE TecT — OOBEKTOB
WCIIOJIB3YIOT Pa3IUYHbIe MHUKPOOPTAaHW3MBI, KYpPHUHBIC 5SMOPHOHBI, pa3IUIHBIC
nabopaTopHBIC JKUBOTHBIE, KYJIBTYPHI KIIETOK U TKAHEH.

B HacTtosmiee  BpeMs ~ BOMPOCHI ~ KOHTPOJISI 33  3arps3HCHUEM
MIPOJIOBOJIBCTBEHHOTO CHIPhS, MHUIIEBBIX MPOAYKTOB W KOPMOB MHUKOTOKCHHAMU
pemiaroTcss HE TOJBKO B paMKaxX OMNpENEJeHHBIX TOCylapcTB, HO U Ha
MEKIyHapOJIHOM YpoBHE, oA srunorn BO3 u ®AO.

B cucreme opraHuzanuu KOHTPOJS 3a 3arps3HEHUEM IPOJIOBOJILCTBEHHOTO
CHIpbS M MHUILIEBBIX MPOIYKTOB MOXKHO BBIJICIHUTH JBAa YPOBHS: MHCIEKTUPOBAHUE U
MOHUTOPUHT, KOTOpPBhIE€ BKJIOYAIOT PEryJSpHbIE KOJMYECTBEHHbIE aHAIM3BI
MIPOJIOBOJIbCTBEHHOTO CHIPhSI M MTUIIEBBIX MTPOTYKTOB.

MOHUTOPUHT MMO3BOJIIET YCTAHOBUTH YPOBEHBb 3arpsi3HEHUSI, OIICHUTh CTEIIEHb
peabHOM HArpy3kd W ONACHOCTH, BBISIBUTH IHIIEBBIC TMPOIYKTHI, SBIISIOIIHECS
HauOosiee ONaronpusiTHBIM CyOCTpaToM [JIsi MHKPOCKOIIMYECKUX TpubOB —
MIPOIYIICHTOB MHUKOTOKCHMHOB, a TaK)Xe MOATBEPAUTH 3(PPEKTUBHOCTH MPOBOIUMBIX
MEPOTIPUATHNA 110 CHUKEHUIO 3arps3HeHHS MUKOTOKCHHaMH. Oco00¢e 3HAaUCHUE NMEET
KOHTPOJIb 32 3arpsA3HCHNEM MUKOTOKCHHAMH TP XapaKTEPUCTUKE KaueCTBA ChIPhS H
MIPOTYKTOB UMITOPTHPYEMBIX U3 IPYTUX CTPaH.

C uenpi0o TPOPUIAKTUKA aJTUMEHTAPHBIX TOKCHMKO30B OCHOBHOE BHHMAaHHE
CJIeyeT YIENSITh 3€pHOBBIM KyNbTypaMm. B cBsizu ¢ 3TuM HeoOX0auMo coOJ0aTh
CJIENYIONIME MEphl M0 TMPEAYNPEKICHUIO 3arpsA3HEHUS 3€PHOBBIX KYIbTYp U
3€pHONPOIYKTOB.

1. CBoeBpemeHHasi yOOpka yposkasi ¢ MOJieH, ero mpaBuiIbHasi arpoTeXHUYECKast

o0paboTKa 1 XpaHEHHE.

2. CaHMTapHO — TWUTHCHHMYECKas o0paboTKa TOMENIEHUWHM M EeMKOCTeH I

XpaHCHHSI.

3. 3akiagka Ha XpaHEHHUE TOJBKO KOHIAUIIMOHHOTO CHIPHSI.

4. OnpeneneHne CTETICHN 3arPsA3HEHUS ChIPhS U TOTOBBIX MPOIYKTOB.

5. Bribop cmnocoba TexHoJIOrH4eckoi 0O0paOOTKM B 3aBUCMMOCTH OT BHUJA M
CTCTICHU 3arpsI3HEHUS ChIPbSI.

['wrueHnyeckne HOPMATUBBI MO  MHUKPOOHMOJOTHYECKHM  ITOKA3aTeIsIM
0€30MacHOCTH W MHINEBOW IEHHOCTH MHUIIEBBIX MPOIYKTOB BKIIOUYAIOT CICAYIOIINE
TPyl MUKPOOPTaHU3MOB:

- CaHWTAPHO-TIOKA3aTEIbHBIE MHUKPOOPTAHU3MBI, K KOTOPBIM OTHOCSTCS:
KOJMYECTBO ME30(DHIIBHBIX  a’dpOOHBIX W (aKyJIbTaTHBHO — aHA’POOHBIX
MHKPOOPTaHU3MOB (KMA®AHM), 4TO BBIPAXKACTCS KOJINYECTBOM
xosnonueoOpasyrommx equauy (KOE) B 1r. mmm lem® mpogyxra. Ilokasarens
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«Oaktepun Tpynmnbl kumedHblx mamouek» (BI'KII) mpakTuuecku wuIeHTHYEH
nokazarento  «konudopmusle  Oaktepum». K a3TOW  rpynme  OTHOCAT
rpaMOTpULIATENIbHbIE, HE O00pa3yloliMe CHop Majlo4Kh C  YYETOM  Kak
OUTPATOTPULATENBHBIX, TAK U LUTPATIIONOKUATENbHBIX BapuaHTOB BI'KII, Bkirouas
POJIBL: dUIpexXus, Kiaedcuena, SHTEpoOaKTep, HUTpadbaKTep, ceppanusl.

- YCIOBHO — HIQTOTE€HHBIE MHUKPOOPraHU3MBI: KOAryJa30IO0JI0KUTEIbHBIN
CTAQMIOKOKK, OaIMULIIOC LEPYC, CYyIbPUTPEAYLUPYIOLIUE KIOCTPUANH, OaKkTepuu
poJia mpoTesl, MapareMoJIMTUIECKUe rano(uiIbHbIe BUOPUOHBI.

- IATOr€HHbIE MUKPOOPTaHU3MbI, B TOM YHCJIE CATbMOHEILIBL.

- TIOKa3aTeNMd MHUKPOOMOJOTUYECKOW CTaOMIBHOCTH MPOAYKTa BKIIOUYAIOT
JOPOACOKH U IIECHEBBIE TPUOBI.

- MHUKpPOOPTaHU3MBI  3aKBACOYHOM MHUKPOGIOPHl M  MPOOHOTUYECKHE
MUKPOOPTaHU3Mbl (MOJIOYHOKHCIIBIE M IMPONMOHOBO-KHUCIIBIE MHUKPOOPIaHU3MBI,
TpOXoKU, OudumodakTepun, anuaoWIbHbIE OaKTepUH U Jp.) — B MHPOJIYKTaX C
HOPMHUPYEMBIM YPOBHEM OHMOTEXHOJIOTUYECKON MUKPOQIIOPHI U B MPOOMOTHYECKUX
IIPOJIYKTax.

Tema 4. 3arpsizHeHHe XMMUYECKUMH 3JI€MEHTAMHU

TokcuuHble 37eMEHTHI (B YaCTHOCTHU, HEKOTOPBIE TSKEIbIe METaJLIbI)
COCTaBJIAIOT OOIIMPHYI0O U BEChbMA OMNACHYI) B TOKCHKOJIOTHYECKOM OTHOIICHUU
rpynmy BemiecTB. K HUM OTHOCSTCS: pPTyTh, CBHHEN, KaAMUMN, LHUHK, MBIIIBSK,
ATIOMUHUMN, ME/Tb, XKEJI€30, CTPOHIUHN U Ap.

Pazymeercs, He Bce MEPEUMCICHHBIE JJIEMEHTHI SBISIOTCS  SJIOBUTHIMH,
HEKOTOpBIE U3 HUX HEOOXOIUMBI ISl HOPMAJIbHOM >KM3HEESITEILHOCTH YEJIOBEKA U
KUBOTHBIX. [lodTOMY 4YacTo TpyAHO TIPOBECTU YETKYIO TPAHUILY MEKIY
OMOJIOTUYECKU HEOOXOAMMBIMH M BPEIHBIMU JIJIS 3[I0POBBS YEJIOBEKA BEIIECTBAMHU.

B OosbmiMHCTBE ClydaeB peanu3aius TOro Wid WHOTO 3¢ @dekTa 3aBUCUT OT
KoHIeHTparuu. [Ipu MOBBIMICHMH ONTUMAJIBbHOW (DHU3UOJIOTHYSCKON KOHIICHTPAIUU
JJIEeMEHTa B OpPraHU3ME MOXKET HACTYNMHUTh WHTOKCHUKAIUS, a JACPUIUT MHOTHX
AJIEMEHTOB B MHIIE W BOJIE MOKET MPUBECTH K JOCTATOYHO TSXKEIBIM U TPYIHO
pacIro3HaBaeMbIM SIBJICHUSIM HEJOCTATOYHOCTH.

3arpsi3HEHHE  BOJOEMOB, aTMOC(ephbl, TOYBBI, CEIbCKOXO3IHCTBEHHBIX
PaCTeHMI ¥ MUIIEBBIX MPOIYKTOB TOKCUYHBIMU METAJIJIaMU MTPOUCXOIUT 3a CUET:

- BbIOPOCOB  NPOMBIIUICHHBIX  MOpPeAnpUsATAH  (OCOOEHHO  YTrOJIbHOM,
METAJLTYPTUYECKON M XUMUYECKON MTPOMBIILIIEHHOCTH);

- BBIOPOCOB TOPOJICKOTIO TpaHCHOpTa (MMEETCS B BUAY 3arpsi3HEHHWE CBUHIIOM
OT CTOpPaHUs STUIMPOBAHHOTO OEH3UHA);

- IPUMEHEHHS B KOHCEPBHOM ITPOM3BOJICTBE HEKAYECTBEHHBIX BHYTPEHHUX
MOKPBITUNA, TEXHOJIOTUH MTPUIIOEB;

- KOHTaKTa ¢ 00OpymoBaHWEM (IJIsi TMHUINEBBIX IEJeH JOMyCKaeTcss BechbMa
OTPaHUYECHHOE YMCIIO CTaJIel U AIPYruX CIIABOB).

Jlnst  OONBIIMHCTBA TPOMYKTOB YCTAHOBIIEHBI TMPEACIBHO — JIOMyCTUMbIC
koHneHTtparuu (ITIK) TOKCHYHBIX JJIE€MEHTOB, K JETCKUM U JUETUUYECKUM
MPOIYKTaM MIPEABSIBISIIOTCS 00Jiee KEeCTKHUE TPeOOBaHMS.
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Hanbonblyto omacHOCTh M3 BBIIIEHA3BAHHBIX 3JIEMEHTOB MPEACTABIISIIOT PTYTh,
CBMHEII, KaJAMHUM.

Pmyms — oamH W3 caMbIX ONAcCHbIX M BBICOKOTOKCHYHBIX 3JIEMEHTOB,
o0JaaronmMx CoCOOHOCThIO HAKAIIIUBATHCS B PACTEHUSAX U B OpraHU3ME KMBOTHBIX
U YEJIOBEKA, T. €. IBJIACTCS SI0M KyMYJISITUBHOTO JEHCTBUS.

TOKCHUYHOCTh PTYTH 3aBUCUT OT BHJA €€ COCIUHEHUM, KOTOpPHIE MO-Pa3HOMY
BCACBHIBAIOTCSI, META0OIM3UPYIOTCS M BBIBOJATCS U3 OPraHU3Ma.

Hawnbosee TOKCHYHBI amKUJIPTYTHBIE COCAMHEHHS C KOPOTKOW IIEMbI0 —
METWIPTYTh, ITUIPTYTh, TUMETHUIPTYTh. MeXaHU3M TOKCHYHOTO JEWUCTBUS PTYTHU
CBSI3aH C €€ B3aMMOJICHCTBHEM C CYIb(OTUAPUILHBEIMU TpynnaMu 0eiaKoB. biokupys
UX, PTYTh U3MEHSAET CBOWCTBA WM WHAKTUBUPYET PsIi KUZHEHHO BaKHBIX
dbepmentoB. Heopranmdeckne coeMHEHUsS PTYTH HapylialoT OOMEH acKOpOMHOBOMU
KHUCJIOTBI, TMUPUIOKCUHA, KaJbIlUs MEIW, ITMHKA, CEJICHA; OpraHWYecKue — OOMEH
O€JIKOB, IIUCTEHHA, ACKOPOMHOBOM KUCIIOTHI, TOKOPEPOIIOB, JKee3a, MeJId, MapraHiia,
cesieHa. 3amUTHBIM 3(PGEeKToM NpHU BO3JIECUCTBUM PTYTH Ha OPraHU3M YeJOBEKa
o0nagaloT IUHK M, OCOOEHHO, celieH. lIpenmornararoT, 4TO 3alIMTHOE JEHCTBUE
cesieHa OOYCJIOBJIGHO JIEMETUIIMPOBAHHEM PTYTU M OOpa30BaHUEM HETOKCHYHOTO
COEMHEHUS — CEJIEHO — PTYTHOTO KoMIuieKca. O BBICOKOM TOKCUYHOCTH PTYTH
CBUJIETENILCTBYIOT M 04eHb HU3kue 3Hauenus I1JIK: 0,0003mr/m® B Bozayxe u 0,0005
MI/J1 B BOJIE.

B opranusm dYenoBeka PTYyTh IMOCTyNaeT B HaWOOJBIICH CTENEHU C
peiconpoaykTaMu (80 — 600MKI/KT), B KOTOPBIX €€ COAEPKAaHNE MOKET MHOTOKPATHO
npesbimath [IJIK. Msico pbIObI oT/IMUaeTcsi HAauOOIbIIEH KOHIIEHTpaIue pTyTH U €€
COCIMHEHUM, TTOCKOIbKY aKTUBHO aKKyMYJIUPYET UX W3 BOJbI U KOpPMa, B KOTOPBIH
BXOJSIT Pa3jIu4HbIe THUAPOOUOHTHI, Oorarbie pPTyThio. Opranusm psid crocoOeH
CUHTE3UPOBATh METHWJIPTYTh, KOTOpPasi HAKATUIMBAETCS B MIEUCHU. Y HEKOTOPHIX PHIO B
MBIIIIAX COAEPKUTCS OCJNOK — METAUIOTHOHEUH, KOTOPBIM C Pa3IuYHBIMU
MEeTaJulaMH, B TOM YHCJI€ W C PTYThlo, 00pa3yeT KOMIUIEKCHBIC COCIUHEHUSI,
CIIOCOOCTBYSl TE€M CaMbIM HAaKaIUIMBAaHUIO PTYTH B OpraHU3ME U Iepeaade ee Io
MUILEBBIM LIETISIM.

N3 npyrux numieBbIX OpOIyKTOB XapaKTEPHO COJAEPKaHUE PTYTHU: B MPOAYKTAX
’KUBOTHOBOJICTBA: MSICO, MIEUYEHb, MIOYKHU, MOJIOKO, CITMBOYHOE Macio, sina (ot 2 10
20 MKI/KT); B CBEHOOHBIX YACTSIX CEJIbCKOXO3SIMCTBEHHBIX PACTCHHI: OBOIIIH,
(GpykThl, O000BBIE, 3€pHOBBIE B NUIAMOYHBIX rpudax (6-447 MKI/KTr), MpUYeM B
OTJINYUE OT PACTEHUU B rpubax MOXKET CHHTE3MPOBATHCS METWIPTYTh. [Ipu Bapke
pBIOBI M Msica KOHIICHTPALIMS PTYTH B HUX CHIDKAETCS, IPU aHAJIOTUMYHOM 00paboTKe
rpuOOB OCTAETCS HEU3MEHHOU. ITO pa3inuue OOBSICHAETCS TEM, YTO B Ipubax pTyTh
CBSI3aHA C AMUHOTPYNIIAMM a30TCOJEPKAIIUX COCAUHECHUM, B pblOe M MsCe — C
CepOoCoAepHKAIUMU AMUHOKUCIOTAMH.

Ceuney - OINWH W3 CaMbIX pACIPOCTPAHEHHBIX U OIMACHBIX TOKCHUKAHTOB.
Hctopus ero mpuMeHeHHs: OYEHDb IPEBHSSI, YTO CBSI3aHO C OTHOCUTEIBHOU MPOCTOTOM
€ro MoJy4eHHss M OOJBINOM PacHpPOCTPAaHEHHOCTBIO B 3eMHOM kope (1,6x1073%).
Coenunenus csunna - Pb3O4 u PhSO4 — ocHOBaA MIMPOKO MPUMEHSEMBIX TUTMEHTOB:
CypyMKa W CBHUHIIOBBIX Oenui. [ma3ypu, KOTOpbIE HMCIOMB3YIOTCS [JISi TOKPBITHS
KepaMHYECKOW MOCYIbI, TAK)KE COAEpKaT coeauHeHus Ph. Meramindeckuii CBUHEI
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co BpemeH J[lpeBHero Puma npuMEHSIOT NOpU MPOKIALKE BOXOIPOBOAOB. B
HACTOsIIIee BpeMsi MepeueHb oO0JacTell ero MPUMEHEHUs OYeHb IIHPOK:
NPOU3BOJICTBO  aKKyMYJATOPOB,  DJJEKTPUYECKUX  Kabejed,  XUMHUYECKOe
MalIMHOCTPOCHUE, AaTOMHAsl MPOMBIIUICHHOCTh, MPOU3BOJCTBO HMajeil, JIaKoB.,
XpycTayisi, MUPOTEXHUYECKUX W3ACNUN, COUYEK, IIacTMacc u T.I. MupoBoe
IPOM3BOJACTBO CBMHIA cocTapiger Oonmee 3,5x10°r B rom. B  pesynsrare
IPOU3BOJICTBEHHOM JIEATELHOCTH YeJIOBEKA B IPUPOIHBIC BOJIbI €5KETOIHO TOMa1aeT
500 — 600 TeICc. T, a B armocepy B mepepabOTaHHOM M MEIKOAUCIICPCHOM
COCTOSTHMM BbIOpaceiBaeTcs okojio 450 ThIC. TOHH, MOMAABISIONIEE OOJBITHHCTBO
KOTOPOTO OCEMAaeT Ha MOBEPXHOCTH 3eMiid. OCHOBHBIM MCTOYHHKAMH 3arpsi3HCHUS
aTMoc(epbl CBUHIIOM SBJIIOTCS BBIXJIOMHBIE Ta3bl aBTOTpaHcnopTa (260 ThIC. TOHH)
u cxuranue kameHHoro yris (okono 30 Teic. ToHH). B Tex cTpaHax, re
HCIIOJIb30BaHUE O€H3MHA ¢ J0OABICEHHEM TETPAa3TUIICBMHLA CBEJIECHO K MUHHUMYMY,
coliep’kaHME CBUHIIA B BO3JyXEe YAAJIOCh MHOTOKpaTHO CHHU3UTh. Crenyer
MOAYEPKHYTh, YTO MHOTHE PACTEHUSI HAKAIUIMBAIOT CBUHEL], KOTOPBIN MepeaaeTcs Mo
MUIIEBBIM LETSIM U OOHApY)KMBAETCSI B MSICE M MOJIOKE CEIbCKOXO3SHCTBEHHBIX
KUBOTHBIX, OCOOCHHO AaKTHBHOE HAKOIUICHHE CBHHIIA MPOUCXOAUT BOJIU3U
MIPOMBIILICHHBIX IEHTPOB U KPYITHBIX AaBTOMAarucTpaseu.

ExxenHeBHOE MOCTYyIUICHHE CBHHIIA B OpraHu3M 4denoBeka ¢ numeit — 0,1 — 0,5
Mmr; ¢ Bomod — 0,02 mr. ConmepxkaHuEe CBUHIIA B MI/KI B Pa3IUYHBIX MPOAYKTaxX
coctasmset ot 0,01 o 3,0.

B opranusme uenoBeka ycauBaercs B cpeaHeM 10 % moctynuBiiero cBUHIA,
y nereit — 30 — 40 %. V3 kpoBH CBHHEIl TIOCTYNAET B MATKHE TKAHW M KOCTH, TIC
nenoHupyercss B Buiae Tpudocdara. MexaHM3M TOKCHUECKOTO JEUCTBUS CBHUHIA
MMEET JIBOMHYIO HalpaBJIeHHOCTh. Bo-mepBrix, O1okama SH — rpymnm 6enkoB U, Kak
CJICJICTBUE, - HHAKTUBAIUSA ()EPMEHTOB, BO — BTOPBIX, IPOHUKHOBEHUE PD B HepBHBIC
U MBIIIEYHBbIC KJIETKHU, OOpa3oBaHWE JlaKTaTa CBHHIIA, 3areM ¢ocdaTa CBHUHIIA,
KOTOPBIE CO3AI0T KJIETOUHBIN Gaphep /s IPOHUKHOBEHUS noHOB Ca?”,

OCHOBHBIMM MUUIEHSIMH TPU BO3AECHCTBHM CBUHIIA SBJSIOTCS KPOBETBOpPHAs,
HEpBHAs U MUILEBApPUTENIbHASA CUCTEMBI, a TakKe MOYKU. CBUHIIOBast MHTOKCUKALIUS
MOYXET NPUBOAUTH K CEPHE3HBIM HAPYIICHUSM 30POBbs, MPOSBIISIOIIUXCSA B YaCThIX
TOJIOBHBIX 001X, TOJIOBOKPYXKEHUSIX, MOBBIIIEHHOMN YTOMJISIEMOCTH,
pa3IpaXUTENIbHOCTH, YXYAIICHUSIX CHA, TUIIOTOHUH, @ HAanOoJiee THXKEIBIX CIydasx K
napajinyaM, YMCTBEHHOW oTcTtanoctu. HemnonHoueHHOe nuTaHue, nepUIUT B
pauuoHe kanbius, gocdopa, xene3a, NEKTUHOB, OCIKOB, YBEJIUYHUBACT YCBOCHUE
CBUHILIA a CJEA0BaTeIbHO — €ro TOKCMYHOCTh. Jlomyctumas cyrtounaa no3a (ACH)
ceuHIa coctaBisieT 0,007 mr/kr; BenmmuuHa [1J1K B muTheBoit Boje — 0,05 mr/m.

Meponpusitus 1o npodUIaKTUKE 3arpsS3HEHUS CBUHIIOM CBHIPbS U THIIEBBIX
MPOAYKTOB JIOJDKHBI BKIIFOYATh TOCYJApCTBEHHBIM U BEJOMCTBEHHBIN KOHTPOJb 3a
MPOMBINIUICHHBIMA ~ BBIOpOCAMHM  CBHHIIA B aTtMochepy, BOJOEMBI U  TOYBY.
HeoOxoauMo CyIIecTBEHHO CHU3UTh WJIM TOJHOCTHIO HUCKJIIOYHUTH IMPUMEHEHHE
TETPa’TUJICBUHIIA B OCH3UHE, KPACUTEIISAX, YITAKOBOYHBIX MaTepraiax u T.II.

Kaomuii mmpoko nmpuMeHseTcst B pa3IudYHbIX OTPACISAX MPOMBINUICHHOCTH. B
BO3AYX KaJMHUM MOCTYyNaeT BMECTE CO CBUHIOM IpU CXXUTraHuM TorumBa Ha TOLI, c
ra3o0BbIMU BBIOpOCAMU MPEANPHUSATHH, TPOU3BOISIINX WA HCTOIB3YIOMUX KaJIMHM.
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3arpsi3HeHUE MOYBBI KaJIMUEM MPOHUCXOAUT MPHU OCENaHWU KaJIMUU — a’3po30Jeil u3
BO3/lyXa M JOIOJHAETCS BHECEHHEM MHHEpaTIbHBIX ynoopeHuit (cymnepdocdara,
dbocdara xanus, CEIUTPHI).

B HEeKOTOpBIX CTpaHaX COJIM KaJAMUS IPUMEHSIOT B KAYECTBE aHTUCENITUYECKUX
U aHTUTEIIbMUHTHBIX TPENapaToB B BeTepuHapuu. Bce 3TO ompenenser OCHOBHBIC
OyTH  3arpsi3HEHUs  KaJMHEM  OKpyKalolled  cpeiapl, a  CleJoBaTelbHO,
IPOJIOBOJIbCTBEHHOTO ChIPhSl U MTUIIEBBIX IPOYKTOB.

Conmepxanne kaamusi (B MKI/KT) B pa3IUYHBIX MPOAYKTaX ClETyIOIIee.
PactutenbHble mpoayKThI: 3epHOBBIE — 28-95; ropox — 15-19; kaprodens — 12-50;
kamycrta — 2-26; GpykTel — 9—42; rpubdsr — 100-500; B mpoaykTax »KUBOTHOBOJICTBA!
MOJIOKO — 2,4; TBopoT — 6,0; siitia — 23-250.

YcranoBieHo, 4to npuoOim3uTenbHo 80 % KaamMus MOCTYIaeT B OpraHu3M
yenoBeka ¢ mumiei, 20 % - uepe3 nerkue u3 atmocepsl um npu kypeHuu. C
pPalMOHOM B3pOCHBIM yenoBeK noiydaet 10 150 MKI/Kr U Bblllle KaJMus B CyTKU. B
oJHOM curapere coaepxkutcs 1,5 — 2,0 mxr Cd.

[TonoOHO pTYTHM M CBUHIlYy, KaJMHUIl HE SIBISIETCS >KM3HEHHO HEOOXOAMMBIM
metaiioM. [lonmagas B oOpraHusM, KaJgMHA TpOSIBISIET CHUIIBHOE TOKCHYECKOE
JecTBHE, INIABHOM MUILEHBIO KOTOPOTO ABJISIOTCS MTOYKH.

MexaHn3M  TOKCHYECKOrO  JIEHCTBUS KaJAMMsI CBsA3aH C  OJIoKajou
CyJIb(QTIUAPUIBHBIX TPYyMIl OEJKOB; KPOME TOTO OH SBJIETCS AHTArOHUCTOM LIMHKA,
KoOanbTa, CejleHa, UHTMOUPYET aKTUBHOCTH ()EPMEHTOB, COAECPKAIIMX YKa3aHHBIE
METaJUIbl.

M3BecTHa cOCOOHOCTH KaJMHUs HapyllaTh OOMEH kese3a U Kaiblus. Bee 31o
MOJKET MPHUBECTH K HIMPOKOMY CIEKTPY 3a00JIeBaHMIA: TUNIEPTOHUYECKass OOJE3Hb,
aHeMus1, HeMu4eckas 00JIe3Hb cep/Ila, NoYeyHasi HEA0CTATOYHOCTh U APYTHE.

OTMeueHbl KaHIEpPOre€HHbI, MyTareHHbIA U TepaTOreHHbId A(P(HEKThI KaaMHUS.
[To pexomenpamusm BO3 nonmyctumasi cyrounas mo3a (ACH) xamgmust — 1 MKr/kr
Macchbl Tea.

Bonbiioe 3HayeHne B NPOPUIAKTUKE WHTOKCHKAIMM KaJMHEM HMEEeT
MpaBWIbHOE MUTaHUE (BKIOYEHHE B PAllMOH OEJIKOB, OOraThIX CEpOCOAEpKalIMMU
aMUHOKHCIIOTAMH, aCKOpPOMHOBOW KHCJIOTBI, »eje3a, LMHKA, CEJIeHa, KaJbIlHs),
KOHTPOJIb 32 COJICPKAHUEM KaJMUsI U UCKIIOYEHUE U3 palliOHa MPOJIYKTOB, OOraThIX
KaJIMHUEM.

Antomunuii. TlepBble JaHHbIE O TOKCMYHOCTH AIIOMUHUS ObUIM TOJIYYEHBI B
70-x romax MpOIJIOr0 BeKa, W ITO SBUJIOCH HEOXUJAAHHOCTBHIO JJISl YeJOBEUECTBa.
Byay4un TpeThuM, MO pacmpOCTPaHEHHOCTH JJIEMEHTOM 3€MHOW KOpBI M 00iamgas
ICHHBIMM KadecTBamu, Al Hamen mupokoe NpPUMEHEHHWE B TEXHUKE W OBITY.
[TocTaBmykamMu aJFOMHHHSI B OPTaHMU3M YEJIOBEKa SIBJSICTCS] ATFOMUHHEBAs MOCY/a,
€CJIM OHAa KOHTAKTUPYET C KHUCIOWM WM MIEJOYHOM Cpelou, BOJIAa KOTOpas
oboramaercs wuonamu AlPP* npu o00pabotke ee cynabharoM amOMHHHS Ha
BOJIOOYHCTUTENIbHBIX CTAHITHUIX.

CyILIEeCTBEHHYI0 PONIb B 3arpA3HEHMH OKpyXkaromeid cpexsl uoHamu AlP*
UrpaloT W KUCIOTHBIe A0xau. He crnegyer 310ynoTpeOisiTh COAepKalIMMU
THJIPOKCH]T AITFOMHHHUS JIeKapCTBAMM: IPOTUBOTEMOPPOUJAIbHBIMH,
MPOTUBOAPTPUTHBIMH, TOHWXAIOIIUMUA KHCIOTHOCTh JKeIyJouHoro coka. Kak
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OydepHyto 100aBKy BBOJST THAPOKCH] alOMUHUA U B TyOHyro momany. Cpemu
MUIIEBBIX MMPOYKTOB HaUBBICIIEH KOHLIEHTpaluen antoMuaus (1o 20 mMr/r) o0namaer
Yau.

[TocTynaromue B opraHusM denoseka noHsl Al** B (opme HepacTBOpHMOro
¢docdara BEIBOAATCS C (PeKaqusiMU, YACTUUYHO BCACHIBAIOTCS B KPOBb M BBIBOJSATCSA
noukamu. I[Ipu HapylmieHUM JEATETbHOCTH TIOYEK MPOUCXOJUT HaKaIlJIMBaHUE
TIOMHHUS, KOTOpO€ TIPUBOAUT K HapymieHuto Metabonusma Ca, Mg, P, F,
COTIPOBOXAAIOIIEECS POCTOM XPYHKOCTH KOCTEH, Pa3BUTHEM pa3iHuHBIX (HopM
anemun. Kpome Toro, Obutn 0OHapyKeHBI: HAPYIIEHUE PEeUYH, OPUEHTAIINH, TTPOBAIIBI
B TMaMsITH, HapylIeHWE OpHEHTAUMW M T.M. Bce 3T0 MO3BONAET NPUOJIU3HUTH
«0e300HIHBII», CYNTABIINICS HETOKCHYHBIM JIO HEJAABHETO BPEMEHU AIFOMHHUN K
«MpPa4YHOU TPOMKE» CYNEPTOKCUKAHTOB: PTYyTh, CBUHELl, KAJIMUH.

Mbiubsk Kak dDIEMEHT B YHCTOM BHJAE SJIOBUT TOJBKO B BBICOKHUX
KOHIeHTpalusaX. OH TPUHAMICKUT K TEM MHUKpPOIIEeMEeHTaM, HE0OXOIUMOCTb
KOTOpBIX U JKU3HENEATEIbHOCTH OpraHu3Ma 4eJloBeKa He JO0Ka3aHa, 3a
UCKJIIIOYEHHEM €ro CTUMYJUPYIOLIEro JEHCTBUS Ha MPOIECC KPOBETBOPEHUS.
CoenuHeHus1 K€ MBIIIbSKA, TaKUE KAaK MBIINIbIKOBUCTBIN aHTHIPUJ, APCEHUTHI U
apceHaTbl, CWIbHO TOKCUYHBI.

MBIIbSIK COAEPAKUTCS BO BCEX 00beKkTax Ouocdepsl (B 3eMHON Kope — 2 MI/KT, B
MOPCKOM BOJIE — 5 MKI/KT).

M3BeCTHBIMH HMCTOYHHMKAMH 3arps3HEHUS OKPYXKAIOMIEH Cpeabl MBIIIBIKOM
SBIIIOTCS  DJIEKTPOCTAHIIMHU, MCIOJB3yIOMMe Oypblii yroib, MeICIUIaBUIbHBIC
3aBOJbI. MBIIIBSIK HCHOJB3YETCS MPHU TPOU3BOACTBE MOJYIPOBOJHHUKOB, CTEKJIA,
KpacuTelel, HHCEKTUIIUIO0B, QYHTHIIMIOB | T.1.

HopmanbHBINE ypOBEHB COJCp)KAaHUS MBIIIbsIKA B TPOAYKTaX MUTAHUS HE
nomkeH mpeBblmarh | wmr/kr. Tak, Hampumep, (OHOBOE COIEp)KaHUE MBIIIbSIKA
(mr/kr): B oBomax u ¢pykrax 0,01-0,2; B 3epuoBbix 0,006-1,2; B rossaune 0,005-
0,05; B neuenu 2,0; sitax 0,003-0,03.

[ToBbIIEHHOE COMIEpP)KAHME MBIIIbsIKA OTMEUaeTCs B pblOe U JIPyrux
TUAPOOMOHTAX, B YACTHOCTH B pakooOpa3HbIX U MoJuttockax. [To nanaeim ®AO/BO3,
B OpraHW3M Ye€JIOBEKa C CYTOYHBIM panuoHoM mnocrtynaer B cpeaHem 0,05 — 0,45mr
Meibska. JICI[ — 0,05 mr/kr macchel Tena. B 3aBUCHMOCTH OT J103bI MBIIIBSK MOYKET
BbI3bIBaTh OCTPOE W XPOHHUYECKOE OTpaBieHHe. PazoBas no3a mbimbsika 30 mr —
cMepTesbHA IS YeloBeKka. MexaHH3M TOKCHYECKOTO JEWCTBUS MBIIIbSIKA CBSI3aH C
o6mokupoBanneM SH — rpynn 6enkoB u (epMEHTOB, BBIMOJHAIOIMIUX B OpraHU3ME
camble pa3HOOOpa3HbIe (PYHKIIMHU.

Meow. Conepxanue B 36MHOUM Kope cocTaBiisieT 4,5 MI/Kr, Mopckoit Boae — 1-
25 MKI/KT, B OpraHM3Me B3pOCJIOro yesnoBeka — 0koio 100 mr/kr.

Menp, B OTIMYHME OT PTYTH M MBIIIbsAKa, NMPUHAMAET AaKTHBHOE YYacTHE B
mpoueccax KU3HEAEATETbHOCTH, BXOAS B COCTaB psifa (EPMEHTHBIX CHCTEM.
Cyrounas motpebHOCTh — 4-5 wmr. Jlepumur Meau TPUBOAWT K aHEMHH,
HEJIOCTATOYHOCTH POCTa, Py APYrux 3a00jeBaHUM, B OTAETBHBIX CIIydasxX — K
CMEPTEIbHOMY HCXOJY.

B opranmsme mpuUCYTCTBYIOT MeXaHM3MbI OuoTpancpopmanuu menu. [Ipu
JUTUTETbHOM BO3JIEUCTBUM BBICOKHMX 103 MEAHM HACTYIAET «IOJIOMKa» MEXaHU3MOB
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ajlanTanuy, nepexoasnias B MHTOKCUKAIMIO U cienuduueckoe 3aboneBanue. B atoi
CBS3U SIBJISIETCSl aKTyallbHOM MpoOJieMa OXpaHbl OKPYXalollled Cpelbl W MUILEBOU
OPOAYKIMK OT 3arpsi3HEHUs MeAblo M ee coeAuHeHusiMU. OCHOBHasi OMACHOCTh
UCXOJUT OT MPOMBIIUIEHHBIX BEIOPOCOB, MEPEIO3UPOBKUA MHCEKTUIIUAAMU, IPYTUMU
TOKCUYHBIMU COJISIMM M€Y, TMOTPEOJEHUsT HAMUTKOB, MHUIIEBbIX MPOIYKTOB,
COTPHUKACAIOUIUXCS B MPOIIECCE MPOU3BOJICTBA C MEIHBIMU JICTANISIMU 000PYI0BaHUS
WJIM MEJIHOM Taphbl.

Hunk. Comep>XuTCsi B 36MHOM KOPE B KOJIMYECTBE 65 MI/KT, MOpCKO# Boje — 9-
21 MKI/KT, Opranu3Me B3pocioro uenoneka — 1,4-2,3 r/kr.

[{uak Kak KOhaKTOp BXOIUT B cocTaB OKojo 80 ¢GepMEHTOB, y4acTBYs TeM
caMbIM B MHOTOYMCIICHHBIX PEAKIMSIX OOMEHa BEUIeCTB. THUMMYHBIMH CUMITOMaMHU
HEJIOCTATOYHOCTH IIMHKA SBIIOTCS 3aMEJICHUME pocTa y JETEH, IMOJOBOU
WHGAHTWIN3M Y TIOJPOCTKOB, HapyUIeHUS BKyca (TUHOre3us) HW OOOHSHHUS
(rumocmus) u ap.

CyTtouHasi TOTpeOHOCTh B LIMHKE B3pPOCJIOT0 YEJIOBEKA COCTaBiIseT 15 mr, npu
oepemenHoctd u jgaktanuu — 20-25 wmr. LuHK, comepkamuiicss B pacTUTEIbHBIX
IPOAYKTaX, MEHEE JAOCTYIIEH Ul OPTaHu3Ma, MOCKOJIbKY (PUTHH pacTeHH U OBOLIEH
cBsa3biBaeT LUHK (10% ycBosemoctn). LIMHK U3 NOpPOAYKTOB KUBOTHOI'O
npoucxoxaeHus ycsauaercs Ha 40%. CoxepkaHue IMHKA B MUIIEBBIX NPOAYKTaX
coctaBisieT, Mr/Kr: msico — 20-40, peidonpoaykTel — 15-30, yctpuiisl — 60-1000, sitia
—15-20, ppykTsl U OBOLIM — 5, KapTO(esib, MOPKOBb — 0K0JI0 10, opexu, 3epHOBBIE —
25-30, Myka BbICIIETO copTa — 5-8, MONOKO — 2-6 mr/m. B cyTouHoM parmone
B3pPOCJIOTO YEJIOBEKAa COJepKaHue [MHKa cocraBimaeT 13-25 wmr. [luHk u ero
COEIMHEHHsI MaJoTOKCHYHbI. CoJiep>KaHue MHKa B BojA€ B KoHUeHTpauuu 40 mr/in
O€3BpEIHO ISl YEJIOBEKA.

Bmecte ¢ TeM BO3MOXHBI CIIydal HWHTOKCHKAlUU TMpU HapyUICHUU
UCIIOJIb30BaHUSl  MECTULUAOB, HEOPEKHOTO  TEParneBTUYECKOTO  MPUMEHEHHUs
npenaparoB 1uHKa. [[pu3HaKaMu WHTOKCUKAITUU SBISIOTCS] TOITHOTA, PBOTA, OOJIb B
XKUBOTE, Auapes. OTMEYEHO, YTO HUHK B IPUCYTCTBUM COMYTCTBYIOIIUX MBIIIbSKA,
KaJMUsl, Mapraiiia, CBHUHIIA B BO3[yX€ HAa LIMHKOBBIX MNPEANPUITUSAX BBI3BIBACT Yy
pabounx «METaTypruuecKyro» JINXOPaaKYy.

N3BecTHBI Cilydyad OTPAaBIICHUM NUIIEW WM HAlUTKAMU, XPAaHUBIIUMUCS B
KEJIE3HOM OIMHKOBAaHHOM mocyne. Takue mpoaykTel coaepxanu 200-600 mr/kr u
Oonee nLMHKA. B 3TON CBSI3M NPUrOTOBJIEHHE M XPAaHEHHME MUIIEBBIX MPOAYKTOB B
OIIMHKOBaHHOM mocyzae 3ampenieHo. [TJIK muHka B muTheBOM Boje — 5 MI/mi, Juis
BOZI0EMOB pbI00X03siiicTBeHHOTO Ha3HaueHus — 0,01 mr/i.

Onoso. HeoOX0oAMMOCTh OJIOBO JIJII OpraHu3Ma yejloBeKka He JIokazaHa. Bmecte
C TE€M MHIIEBbIE MNPOAYKTHI COJAEPKAT ITOT BJIEMEHT 10 1-2 MI/Kr, opraHusMm
B3pOCJIOT0 4YeJIoBeKa — OKOJIO 17 MI' 0JioBa, YTO YKa3bIBA€T HAa BO3MOKHOCTBH €O
ydacTusi B OOMEHHBIX MPOIeccax.

KosmuectBO o0s0Ba B 3€MHOM KOpPE€ OTHOCUTEIBHO HeBenuKko. [Ipu
MIOCTYIUIEHWN OJIOBa C MHMILEH BcachiBaeTcsi OKoJO 1%. OnoBO BBIBOAMTCS U3
OpraHu3Ma ¢ MOYOH U KEIIYbIO.

Heoprannueckue coequHEHHsI 0JIOBa MaJIOTOKCUYHBI, OpraHnYeckue — Oosee
TOKCUYHBI, HAXOJST IPUMEHEHHE B CEIbCKOM XO3SIMICTBE B KayeCTBE (PYHTHIIMIOB, B
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XUMUYECKON TPOMBINIUICHHOCTH — Kak CTaOMIM3aTOphl TMOJMBUHUIXIIOPHTHBIX
noJiuMepoB. OCHOBHBIM HCTOYHHKOM 3arpsi3HEHHS MHUIIEBBIX MPOIYKTOB OJIOBOM
ABJISIIOTCS. KOHCEpPBHbIE OaHKHU, (ST, >KEJIE3HbIe W MEIHBIE KYXOHHBIE KOTIIBI,
apyrasi Tapa 1 000opyAOBaHHE, KOTOPHIE M3TOTABIUBAIOTCS C MPUMEHEHUEM JTYKEHUS
U TallbBaHU3allMU. AKTUBHOCTb IEPEX0/Ia 0JIOBA B MHUIIEBOM MPOAYKT BO3paCcTaeT MpU
temneparype xpaHenus Bbime 20°C, BBICOKOM CONEPKAHMH B IIPOJYKTE
OpraHUYeCKUX KHUCJIOT, HHUTPATOB M  OKHUCIUTENEH, KOTOphIE€ YCHIIUBAIOT
pPacTBOPUMOCTD OJIOBA.

OnacHOCTh ~ OTPABJICHUSI  OJIOBOM  YBEIMYUBAETCA TMPU  MOCTOSIHHOM
MIPUCYTCTBUM €r0 CIyTHUKA — CBUHIA. He UCKIIOYEeHO B3aMMOJCICTBHUE OJIOBa C
OTIICTLHBIMH BEIIECTBAMHU TMHUIMKA U 00pa3oBaHHE 00Jie€ TOKCHYHBIX OPTaHUYECKHX
coenuHeHud. [loBbIIEHHAs KOHIIEHTpAlMsl OJ0OBa B MPOAYKTaX MOPHUAACT UM
HETIPUSATHBIM METALTMYECKUNA TPUBKYC, M3MEHSAET IBET. VIMEIoTCs maHHBIC, UYTO
TOKCHUYHAs J103a 0JI0BA MPU €r0 OJHOKPATHOM MOCTYIJIEHUU — 5-7 MI/KT Macchl Tela,
T.€. 300-500 mr. OTpaBiieHHE OJIOBOM MOET BbI3BaTh MPHU3HAKU OCTPOTO racTpuTa
(TourHOTA, PBOTA W JApP.), OTPUIIATEIILHO BJIMSIET HAa aKTUBHOCTH IMUILEBAPHUTEIBHBIX
(dhepMeHTOB.

JleficTBEeHHON Mepoil MpeaypeXICHUs 3arps3HEHUs UM OJIOBOM SIBIISIETCS
MOKPBITHE BHYTPEHHEH MTOBEPXHOCTH Tapbl M1 000PYAOBAHUS CTOMKUM, TUTUEHUYECKU
0e30macHbIM JIJAKOM WJIM MOJUMEPHBIM MaTepuajoM, COOJIIOIEHUE CPOKOB XpaHEHUS
0aHOYHBIX KOHCEPBOB, OCOOECHHO MPOAYKTOB JIETCKOTO MUTAHUs, UCTIOJIb30BAHUE JJIS
HEKOTOPBIX KOHCEPBOB (B 3aBHCHUMOCTH OT PEHENTYpbl U (HU3UKO-XUMUICCKUX
CBOMCTB) CTEKJITHHOM Taphl.

/Kenezo. 3aHMMaeT 4EeTBEPTOE MECTO Cpelud Hauboyiee paclpOCTPAHEHHBIX B
3eMHOM Kope 251eMeHTOB (5% 3eMHOI KOpBI MO Macce).

DTOT 2JIEMEHT HEOOXOIUM JJIsl KUZHEACATEIbHOCTH KaK PaCTUTEIBHOTO, TaK U
’KUBOTHOTO OpraHu3Ma. Y pacTeHHil AEPUIUT Keye3a MPOSIBISIETCS B JKEITHU3HE
JUCTHEB W HA3BIBACTCS XJIOPO30M, Yy YEJIIOBEKa BBI3BIBACT jKele30/1e(PUIINTHYIO
aHEMHUI0, TIOCKOJIbKY JIBYXBAJCHTHOE Keie30 — KO(MaKTOp B TIeMCOEepKaluxX
(dhepMeHTaX, y9acTByeT B 00pa30BaHUH TreMoriioonHa. JKene30 BBITTOTHSIST HEIbIH Psi
APYTUX OSKU3HEHHO BaXKHBIX (YHKIMIA: TIEPeHOC KHUCIopoaa, oOpa3oBaHUE
SPUTPOIUTOB, O0ECIIEUMBACT AKTUBHOCTh HETeMOBBIX (DEPMEHTOB — ajbJ0JIa3bl,
TpUNTOPAHOKCUTECHA3BI U T.]I.

B opramm3sMe B3pOCIOTO 4YENIOBEKAa COIEPKUTCA OKono 4,5 T xemesa.
Conepxanue xKemesa B MUIIEBBIX TPOIyKTax koyiednercs B npeaenax 0,07-4 mr/100r.
OCHOBHBIM HCTOYHHKOM >K€Jie3a B MUTAHUU SIBISIOTCS TEUYEHb, MOYKH, O0OOBBIC
KyabTyphl (6-20 Mr/100 T). TOTpeOHOCTH B3pOCIIOTO YEJIOBEKA B KEJIE3€ COCTABISET
0K0JIO 14 MI/CyT, y )KE€HILMH B MIEpHO]l OEPEMEHHOCTH U JaKTallud OHA BO3pacTaeT.

Kenezo u3 MSACHBIX NTPOAYKTOB YycBauBaeTcss opraHusmMoM Ha 30%, wu3
pactenuii — 10%. IlocnenHee OOBSCHAETCS TEM, UYTO PACTUTEIBHBIE TPOTYKTHI
conepxat docdarsl U GUTHH, KOTOPBIE 00PaA3YIOT C JKEJIE30M TPYAHOPACTBOPHUMBIC
COJIM, YTO MPEMSATCTBYET €r0 YCBOSIEMOCTH. Yail TakKe CHHXKAET YCBOSIEMOCTbD KeJe3a
B pe3yJibTaTe CBS3BIBAHMS €ro C JyOUIILHBIMHU BEIIECTBAMH B TPYIHOPACTBOPUMBIMA
KOMILJIEKC.
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HecMoTpst Ha akTHMBHOE ydacThe JKejie3a B OOMEHE BEIIECTB, 3TOT JJEMEHT
MO>KET OKa3bIBaTh TOKCUYECKOE JCHCTBUE MPU MOCTYIUIEHUH B OPTaHU3M B OOJBIIMX
KoJnuecTBax. Tak, y nered mocne ciaydaiiHoro mpuema 0,5 r xeneza wim 2,5 T
cynb(dara xene3za HabOmomamu cocrossHue Mmoka. [llupokoe MNPOMBIIUIEHHOE
NPUMEHEHHUE >KEJIe3a, PACHPOCTPAHEHUE €ro B OKPYKAOUIEH CpeAe MOBBIIIAET
BEPOSITHOCTh XPOHUYECKOW HMHTOKCUKAIMU. 3arpsA3HCHHE MHUIIEBBIX MPOIYKTOB
KEJIE30M MOXKET MPOUCXOAUTh YEpPEe3 ChIPbE, NPH KOHTAKTE C METAJUIMYECKUM
000pyI0BaHUEM U TapOH, UTO OMPEALISIET COOTBETCTBYIOITUE MEPHI TPO(PIITAKTHKH.

Tema 5. 33Fpﬂ3HeHl/Ie BeIieCrBaMi M1 COCINHCHUAMM,
NPUMEHSAEMBIMHU B PACTCHHUEBOACTBE

OcTaTku CeNbCKOXO3SIMCTBEHHBIX SOXMMHUKATOB MPEACTABIAIOT Hambosee
3HAUUTEIBHYIO TPYIIy 3arpsi3HUTENICH, TaK Kak MPUCYTCTBYIOT IMOYTH BO BCEX
MUIIEBBIX MPOJYKTaxX. B 3Ty rpynmy 3arps3HuTeneil BXOJAT:

1) mecTUuU B,

2) ynoOpeHus;

3) peryasTopsl pocTa pacTeHUH;

4) cpenctBa MpOTUB IPOPACTAHUS;

5) cpencTna, yCKOpSIOIIUE CO3PEBAHUE III0/I0B.

K uyucny nHambonee ONMacHbIX XHUMHYECKHUX CPEACTB, C TOYKH 3pEHHUA
3arpsi3HEHUS MPOAYKTOB MUTAHUS, OTHOCST MECTUIIUIBI.

Ilecmuyuosl — BeniecTBa pa3NTUIHON XUMHUYECKON MPUPOJIBI, TPUMEHIEMbIC B
CEJIbCKOM XO3SIICTBE ISl 3aIUTHI KYJIbTYPHBIX PACTEHUH OT COPHSIKOB, BpEIUTENEH
u O0Je3HEH, T.€. XUMHUUECKHE CPEICTBA 3alTUTHI PACTEHUH.

[lecTummapl paznuyarorcs o chepam MPUMEHEHUS: WHCEKTULUIBl — MPOTUB
HAaCEKOMBIX — BpeauTeNneu; QyHruIuasl — IPOTUB MUKPOTPUOOB; OaKTEPUILIUIBI —
MPOTUB OAKTEpUit; aKapUIUIbl — IPOTUB KJIellel; POTEHTUIINIbI — IPOTUB TPHI3YHOB.

OcoOyto rpynmy coCTaBisIOT 1e(OIMaHThl — CPENICTBA IS YAAJICHUS JTUCTHEB
1 OOTBBL.

MupoBoe Mmpou3BOACTBO MECTULHUIOB (B MEpecueTe Ha aKTHBHBIC BEILECTBA)
coctapisieT Oojiee 2 MJH. T. B roj, NMpu 4YeM 3Ta uudpa HEmpepslBHO pacteT. B
HACTOsIEe BPeMs B MUPOBOM MPaKTUKE UCHOIb3YIOT 0K0JI0 10 ThIC. HAUMEHOBAHUM
MECTULMAHBIX TMpenaparoB Ha oOcHoBe 1500 AeMCTBYHOIIMX BEMIECTB, KOTOPHIE
OTHOCSAT K pa3lMYHBIM XHMHUYECKUM TpymmaMm. Haumbonee pacmpocTpaHeHbI
CleyIoLIue: XJIOPOPraHUYECKHE, dbochopoprannueckue, KapOaMarThl,
pPTYThOpraHUYECKHUEe, CHHTETHUECKHE TUPETPOUIBI U MEIbCOACpKAIINE (yHTUITUIBI.

C TrurueHWYecKWx TMO3MIUKA TPUHATA  CIAeAyIomas  KiacCUuUKaAIUs
MECTHUIIN/IOB:

- nOo moKcuyHocmu TPU OJHOKPATHOM IMOCTYIUICHHHM Yepe3 KeIyA04YHO-
KHUILIEYHBIN TPAKT MECTULIUIBI IESATCS Ha CUIIbHOIEHCTBYIOIINE SIIOBUTHIEC BEIIECTBA
(JIdso mo 50 wr/kr), BeicokoTOKcHuHBIe (JI[Iso0 or 50 mo 200 wmr/ xr),

cpennerokcnunbie (JIso or 200 mo 1000 mr/kr) m manorokcuunbie (JI/Isp Oomee
1000 mr/kr);
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- N0  KYMYIAMUSHbIM CE0UCMEaM TECTULUUAbl JAENATCS Ha BEUIECTBA,
obnanaromye:  cBepxXkymyssanued  (kodphuumeHT KyMmysasuuu  MeHbiie  1).
Kosddumment xymynsiuuu — OTHOIIEHHE CYMMapHOW J03bl IIpenapara Ipu
MHOTOKPAaTHOM BBEJCHUM K J103€, BbI3bIBalOIIed THUOETh JKUBOTHOTO TIpHU
OJIHOKPATHOM BBEJICHUH; BBIPAKEHHON KyMyJisiiiuel (ko GuiueHT kymyasauuu ot 1
1m0 3); yMepeHHOM KyMmyssinued (kodpduumeHt Kymynsiuud oT 3 gm0 5S);
c1a00BBIpAKCHHON KymyJsiuen (KodPuiueHT Kymysiuu oosee 5);

- N0 cMoUKoCcmu TECTULIUIBI JEIATCA Ha OUYECHb CTOMKHE (BpeMsl pa3ioKEeHUS
Ha HETOKCUYHBIE KOMIIOHEHTHI CBbIIIE 2 JieT), croiikue (oT 0,5 1o 1 roga), ymepeHHO
crorikue (oT 1 10 6 MmecsieB), ManocTolikue (1 Mecsir).

Hapymienus TurueHM4eckMx HOPM  XpaHEHHMs, TPAHCIOPTUPOBKU U
MPUMEHEHUSI TECTUIMAOB, HU3Kasg KyJbTypa pabOThl C HUMH MPUBOIAIT K HUX
HaKOIUICHUIO B KOpPMax, MPOJOBOJIBCTBEHHOM CBhIPbE M MUIIEBBIX MPOJAYKTax, a
CIIOCOOHOCTh aKKYMYJIMPOBATbCS M MEpeAaBaThbCsi IO NHUIIEBBIM ILEMSIM — K HX
IIMPOKOMY PACIPOCTPAHEHUIO U HETaTUBHOMY BJIMSHHUIO Ha 3/I0POBbE YEIIOBEKA.
[IpuMeHeHre MECTHIMAOB M WX POJb B OOphOE C pa3IUYHBIMU BPEIUTEISIMU B
MOBBIIIEHUN YPOKAUHOCTU CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp, HX BIHUSHUA Ha
OKPYKAIOLIYI0 CpPENy U 3J0pPOBbE YEIOBEKA BBI3BIBAIOT HEOJHO3HAYHBIE OIICHKU
Pa3JIMYHBIX CIEHUAIIMCTOB.

NurepecHa cyanba otkpeiToro B 1939 ronay mseiinapiem [layinem Mromiepom
HHCEeKTUIMIa n3BectHoro kak JJIT.

[Ipenapar Toxkcuuen, JIMso — 200 mr/kr, I[1/IK B Bozayxe - 0,1 mr/m?, ITIJIK B
Bojie — 0,1 mr/n, gomyctumbie ocTatku B mouse — 1,0 MI/kr, B oBolax u Gpykrax —
0,5 Mr/Kr, B Apyrux OpoayKTax He JOMYCKaeTCs.

JJT ceirpan orpomHyto posib B 60opb0e ¢ maisgpueid, u B 1948 roay Ilaynb
Mromiep Obu1 ynoctoeH HoOGeneBckoit mpemMun B 00JIaCTM MEIUIIMHBI 33 CBOE
OTKpBITHE.

Opnako yxxe HaunHasg ¢ 1950 r. Ha"yamu MOCTyNaTh COOOIIEHUS O TOKCUYECKHUX
cporictBax JJIT m peanbHOM yrpo3e C €ro CTOPOHBI JJis 3J0POBbSI YEJIOBEKA.
brnaronapsi cBoedd cToOWKOCTH W JeTydecTd (Mepuon oOpaiieHus BOKPYT 3eMIIH
coctaBisul Bcero 3-4 uemenu), AT okazancs ogHMM U3 TMEPBBIX TI0OATBHBIX
sarpsisautenieil. OH ObUT OOHApyKeH Ha BCEX KOHTUHEHTaxX, B TOM 4YHCJIE U B
Antapktune. Ero cnmocoOHOCTh aKKyMyJIUpPOBAThCS W TMEpPEaBaThCA MO MHUINEBBIM
LETsIM TpUBEIa K TOMY, YTO OH ObLII OOHapy>KeH B KUPOBOM CJIO€ MUHTBUHOB U B
IPYAHOM MOJIOKE *EeHUIMH. Bce 3T0 crnocoOCcTBOBAIO TOMY, YTO y*ke B 60 — X IT. B
OosbIIMHCTBE cTpaH npenapat osu1 3anperied (B CCCP ¢ 1970 r.).

B Hactosimiee Bpems cHopbl O NPUMEHEHMM WM JK€ TIOJHOM 3alpere
MECTUITUAOB MPOJOJDKAIOTCSA. YUEHBIE pa3HbIX oOJjacTed Haykd (XMMHUU, arpapuu,
MEJIUKH) — KKJIBIA CO CBOUX IMO3UIUHN, IPUBOAT YOS TUTEIbHbBIE JOBOABI KaK 3a, TaK
u npoTuB. OYEBHUHO, YTO JUIIL OOIIHWE YCWUJIUS TMOMOTYT HAWTH MPaBUILHOE
pEIICHNE 3TON CIIOXKHEHTIIEH MPOOIeMBbI.

C 1986 r. B Hamel cTpaHe NEUCTBYET aBTOMATHU3UPOBAHHBIH MOHUTOPHHT,
obOecrieunBaOmMii  WHPOpMANUIO 00  YPOBHSX  MECTUIUIOB W JAPYTHX
XJIOPOPraHUYECKUX COEAUHEHUM B MPOAYKTaX NUTaHus. B yacTHocTH, m0OpH
MOHUTOPUHTE  ONPENENAIOTCS  OCTAaTOYHbIE  KOJauM4ecTBa 154  mecTUUUIOB,
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oTHOcAIMecs K 45 rpymnmnaM B 262 BHJax MUILEBBIX NPOAYKTOB, MPHUHAIIEKAIINX K
23 Knaccam.

Pe3ynbTaThl MOHUTOPUHTA MOCIEAHUX JIET MOKA3bIBAIOT BO3pACTaHUE OOILEro
collepKaHUsl  MECTUIMIOB B  MPOAYKTaX  PACTUTEILHOIO W >KUBOTHOTO
npoucxoxaeHusa. OCOOEHHO 3TO KacaeTcss TaKuX IMPOAYKTOB, Kak KapToQeb,
penyarblii JyK, KamycTra, HOMHIOPHI, OTYpIlbl, MOPKOBB, CBEKIIA, sIOJIOKH, BUHOTPA/I,
NIIeHUIA, STYMEHb, pbI0a MPYI0B U BOJOXPAHUINII, MOJIOKO. B HUX 0OHapyXuBaeTcs
HanOoJiee IUPOKUI CIEKTP NecTUUUI0B. [Ipruem NnoBbIIEHNE JOIYCTUMOTO YPOBHSI
CoJiep>KaHusl TIECTULIMIOB B 5 U Oosee pa3 cieayeT MOHUMATh KaK 3KCTPEMajbHOE
3arpsi3HEHHE, a OHO HAOJIOJAeTCs, K COXKAJICHHIO, B IIMPOKOM aCCOPTUMEHTE
IPOAYKTOB MUTAHUSL.

JlaHHbIE ~ MOHUTOPUHIA  CBHUJAETEIBCTBYIOT O  pEajJbHOM  ONACHOCTH
KOMOMHHPOBAaHHOIO  BO3ACHCTBMS  HAa  OpPraHW3M  4YeJIOBEKa  MHOYKECTBa
BBICOKOTOKCUYHBIX TECTULIUIOB; TO3BOJISIIOT OLIEHUTh CTENEHb TaKOW Harpy3Ku H
ONpEAETUTh HEOOXOAUMOCTh  IEPBOOYEPETHBIX MEp MO  HUCHBITAHUIO U
poQHIIaKTHKE.

O4eBUIHO, YTO TOJHOCTBIO OTKAa3aThCS OT TMPUMEHEHHUS [ECTULUIOB
HEBO3MO>KHO, TIO3TOMY OUYE€Hb Ba)K€H KOHTPOJIb 3a MPOU3BOACTBOM U IMPUMEHEHHUEM
NECTUIMIOB CO CTOPOHBI pA3JIMYHBIX BEJOMCTB M OpraHM3allMii, a TaKxke
uH(pOpMallns HAcEJIEHUs O HeOJIaronpHUsATHOM BO3JEHCTBUM 3THUX COEIMHEHUI Ha
OpraHu3M YeJIOBEKa.

OpHako B pemIeHWHd TMPOOJEeMBbl, CBS3aHHOW C HETaTUBHBIM BIUSHUEM
MECTULMO0B HAa OPraHWU3M YEJIOBEKa, CYHIECTBYIOT CBOM OOBEKTUBHBIE TPYIHOCTH.
[lecTummapl, oCTymaIMKUe B OPraHU3M C MHUIIEBBIMU MPOIYKTaMH, TOJBEPraloTCs
Oouotpanchopmaliv, U 3TO 3aTPyAHSAET UX OOHAPYKEHHE U OCJIOKHAET PACKPBITUE
MEXaHU3MOB BO3/JICHCTBUA Ha 4YelioBeka. Kpome TOro, mpoMexyToYHble MPOAYKTHI
omoTtpanchopmalii  KCCHOOMOTHMKOB  ObIBalOT  Oojieeé  TOKCHUYHBI,  4YeM
NepPBOHAYAJIbHBIN KCEHOOMOTHK, U B CBSA3H C 3TUM, OTPOMHOE 3HaYeHHe NpuoOpeTaer
OTAaCHOCTb OT/AAJICHHBIX MOCJIEICTBUH.

Humpam bl, HUMpumbul, HUMpo30amuHrbsl

Humpamsr  mHMPOKO  pacnpoCTpaHEHbl B  MPUPOAE, OHHU  SABISIIOTCS
HOPMaJbHBIMU METa0OJIUTAMHU JIFOOOTO )KMBOI'O OpraHU3Ma, KaK paCTUTEILHOIO TaK U
KUBOTHOTO, JaX€ B OpraHU3ME€ YEJIOBEKa B CYTKM 00Opa3yeTcs M HCMOJb3yeTCs B
oOMeHHBIX nporeccax 6osiee 100 Mr HUTPATOB.

B yeMm e omacHOCTh HUTPATOB?

I[Ipu mnorpebnenun B moBbIIeHHOM KonudectBe Hutpatel (NO3) B
MUIICBAPUTEIPHOM TpPaKTe 4YacTHYHO BoccTaHaBiuBaeTcs g0 HHUTpUTOB (NO7).
MexaHn3M TOKCHUYECKOrO JEMCTBUS HUTPUTOB B OPraHU3ME 3aKJIIOYaeTCsl B HUX
B3aMMOJICCTBUM C TEMOIJIOOMHOM KPOBH M B OOpa3OBaHHH METTEMOTJIOOMHA,
HECIIOCOOHOIO CBS3BIBATH U MEPEHOCUTH Kuciaopod, 1 mr aurputa Hatpus (NaNO,)
MOKET MepeBEeCTH B MeTreMorioonH okoJio 2000 Mr reMorioounHa.
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Cormacao manaeiMm @AO/BO3, JICH wutputa cocraBmsier 0,2 MI/Kr mMacchl
TeNa, UCKIYas TrpyaHblx gered. OcTpass MHTOKCHKAUMsS OTMEYAETCA IpHU
oaHopa3zoBoit 1o03e ¢ 200-300 mr, netanbHbiil ucxod npu 300-2500 wmr.

TokcuyHOCTH ~ HUTPUTOB  OyAeT 3aBUCETh OT MHUIIEBOTO  palMoHAa,
WHAVBUYAbHBIX OCOOEHHOCTE OpraHmM3Ma, B YaCTHOCTH OT aKTUBHOCTH (pepMeHTa
METreMOTJI00MHPEAYKTa3bl, CIHOCOOHOTO BOCCTAHABJIMBATH METTEMOITIOOMH B
TEMOTJIOOHH.

XpOHHUYECKOE BO3JACHCTBHE HUTPUTOB MPUBOAUT K CHUKEHHIO B OpPraHU3ME
ButamMmuHoB A, E, C, Bi, Bs, 4TO B CBOIO ouepe/lb CKa3bIBACTCS HA CHIKCHUU
YCTOWYMBOCTH OPTaHU3Ma K BO3JICUCTBHUIO PA3IMYHBIX HETATUBHBIX (PAKTOPOB, B TOM
YUCJIE U OHKOT'€HHBIX.

Hutpatel camu no cebe He 00JadaroT BBIPAXKEHHOW TOKCHUYHOCTBIO, OJIHAKO
OJIHOPa30BbIi IpreM 1-4 r HUTPATOB BBI3BIBAET Y JIFOJIEH OCTPOE OTPABIICHUE, a J1032
8-14r moxeTt okazarbcsi cmepTenbHoi. JIC/] B mepecuere Ha HUTPAT MOH, COCTABIISET
5 mr/kr maccel Tena, [TJIK HuTpaToB B mUTHEBOI Bojie — 45 MI/II.

Kpome Toro, m3 HUTPUTOB B MPHUCYTCTBUU PA3JIWYHBIX aMHUHOB MOTYT
oOpazoBbiBaThcst N-HUTpO30aMuHBI. B 3aBUCHMOCTH OT MPHUPOJIBI paguKalia MOTYT
00pa3oBBIBAThCS pa3zHOOOpa3Hble HUTpo30aMuHBL, 80% M3 KOTOPBIX 00Ja7aI0T
KaHIEPOT€HHBIM, MyTareHHbIM, TEPATOTC€HHBIM JEHCTBUEM, MPUUYEM KAHIIEPOTEHHOE
JNEUCTBUE 3TUX COCAUHECHUMN ONpEeAEIIsIouIee.

Humpo3zoamunbr MOTyT 00pa30BBIBaThCA B OKpYXKawOLIEH cpeae, Tak C
CYTOUHBIM PAllMOHOM YEJOBEK MOJIy4aeT MPUMEPHO | MK HUTPO30COETUHEHHH, C
nutheBoil Bojior — 0,01 Mkr, ¢ BapixaembiM BO3AyXOM — 0,3 MKr, HO 3TH 3HAYECHUA
MOTYT 3HAYUTEIBbHO KOJIe0ATbCsi B 3aBUCUMOCTH OT CTENEHU 3arps3HCHUS
OKpykaromieid cpenpl. B pesynbTaTe TEXHOJOTUYECKOM 00pabOTKE  CHIPHS,
nony(aOpukaroB (MHTEHCUBHAs TepMUYecKas o00pabOoTKa, KOMYEHHE, COJICHHE,
JUIUTENIbHOE XpaHEHWEe U T.1.), 00pa3yeTcs MUPOKUN CHEKTP HUTPO30COCAUHEHHI.
Kpome sToro, HHUTpo30oaMuHBI 00pa3zyloTCsi B OpraHuM3Me 4YelOBEKa B PE3yJIbTaTe
SHJOTEHHOTO CUHTE3a U3 MPEIIIECTBEHHUKOB (HUTPAThl, HUTPUTHI).

HauGounbiiee pacnpocTpaHeHue MOTYyYUIIN TaKue HUTPO30coeArnHeHus kak N-
HUTPO30UMETHIIAMUH (HIMA), N-HUTPO30IUITUIIAMUH (HO3A), N-
nutpozonumnpommwiamud  (HITIA),  N-wutpozomubyrunamun  (HJIBA), N-
Hutpozonunepuaud (HITull), N-aurpozonupponunun (HITuP).

OCHOBHBIMM MCTOYHMKAMH TIOCTYIUICHHS HUTPATOB U HUTPUTOB B OPraHU3M
YeJIoBeKa SIBJISIIOTCS, B TIEPBYIO OuUepellb, PACTUTENbHBIE MPOAYKTH. M MOCKOIBKY
HUTPATHI, KAK OTMEYAJIOCh BBIIIIE, SIBJISIIOTCS HOPMaJIbHBIM MIPOJYKTOM OOMEHa a30Ta
B PACTCHUSIX, HETPYIHO MPENOIOKUTh, YTO UX COACPKAHUE 3aBUCUT OT CIETYIOUTUX
(haxToOpOB:

- WUHAUBUIyaJbHBIE OCOOCHHOCTH PACTECHMM; CYIIECTBYIOT TaK Ha3bIBa€MbIC
«pacTeHUs] HAKOMMTEIM HHUTPATOB», 3TO B MEPBYID OYEPEb, JIMCTOBHIE OBOIIH, a
TaKXe€ KOPHEILIO/bl, HAlPUMEP CBEKJIA U Jp.;

- CTENEeHb 3PEJIOCTH TUIOAO0B; HE03pENble OBOIIH, KapTohemb, a TAKKe OBOIIU
pPaHHUX CPOKOB CO3PEBAHUS MOTYT COJEpKaTh HUTPATOB OOJIbINE, YeM TOCTHUTIINE
HOPMAaJIbHOW yOOPOYHOM 3pEsIOCTH;
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- BO3PACTAOIIEE U YACTO OECKOHTPOJIBLHOE MPUMEHEHUE a30TUCTHIX YI00pEeHUN
(umeeTcst BBUlY HEMPaBWIIbHAS 103UPOBKA U CPOKU BHECEHUS YAOOpEHUH);

- HUCIIOJIb30BAaHUE HEKOTOPBIX TepOMIUIOB U AehUIUT MOJIUOJEHA B MOYBE
HapylaroT 0OMEH BEIIECTB B PACTEHUSIX, YTO MMPUBOJAUT K HAKOTIJICHUIO HUTPATOB.

[ToMumoO pacTeHui, MCTOYHMKAMU HHUTPATOB W HUTPUTOB [JI YEJIOBEKA
SBJISIFOTCSL MSCHBIE MTPOJIYKTHI, a TAKKE KOJI0AChl, pbl0a, ChIPbI, B KOTOPBIE 100ABIISIOT
HUTPUT HATPUS WM KaJIHs B KAYECTBE MUIIEBON JOOABKHU — KaK KOHCEPBAHT WM JJIS
COXPAHEHHUsI MPUBBIUHON OKPACKH MSICOMPOAYKTOB, T.K. OOpa3yIOIIUNUCA MPU ITOM
NO-MUOTJI00MH COXpaHsSeT KPAaCHYIO0 OKPAcKy Ja)e MOoCie TeIIOBOW JeHaTypaluH,
YTO CYIIECTBEHHO YJIYYIIA€T BHEIIHUI BU U TOBAPHBIE KaueCTBAa MACONPOIYKTOB.

Jlns mpepotBpamieHuss o0pa3zoBaHus N-HUTPO30COEAUMHEHUM B OpraHU3ME
YeJIOBEKa PEANbHO JIMIIb CHU3UTH COAEPIKALIUE HUTPATOB M HUTPUTOB, TaK Kak
CHEKTP HHUTPO3UPYEMBIX AMHHOB W aMHUJOB CIUIIKOM OOwmMpeH. CyliecTBEHHOE
CHHKEHUE CHHTE3a HUTPO30COCAMHEHHN MOXET OBbITh JOCTUTHYTO IyTEM
100aBJICHUS K MHUIIEBBIM MPOJIYKTaM aCKOPOMHOBOM MIJIM M30aCKOPOUHOBOM KUCIOTHI
WJI UX HATPUEBBIX COJIEH.

Pezynamopvr  pocma pacmenuii (PPP) — 53TO COeAMHEHHS Pa3IMYHON
XUMHYECKON TPUPOJIbI, OKA3bIBAIOIINE BIMSHUE HAa MPOLIECCHl POCTA U PaA3BUTHUA
pacTeHMI W TPUMEHSEMBIE B CEJIBCKOM XO3SIMCTBE C LEIbIO YBEIUYCHUS
ypOKANHOCTH, YIYYIICHUS KaueCTBa PAaCTEHHWEBOIYECKON MPOIYKIMHU, OOJErdyeHus
yOOpKH ypoKas, a B HEKOTOPBIX CIydasX Jis YBEJIMYEHHUS CPOKOB XpaHEHHS
pacTUTENbHBIX MNPOAYKTOB. K 3TOM Tpymme MOXKHO OTHECTH U HEKOTOpbIC
repOUIUAbl, KOTOPbIE B 3aBUCUMOCTH OT KOHIIEHTPAIIMM MOTYT TPOSIBIATh U
CTUMYJIUPYIOLIEE ICVCTBHE.

Perynaropsl pocTa pacTeHHI MOKHO Pa3feUTh Ha ABE IPYIIIbI: IPUPOAHBIE U
CUHTETUYECKUE.

Ilpupoonvie PPP — »95TO €CTECTBEHHBIC KOMIIOHEHTBI PaCTUTEIbHBIX
OpraHU3MOB, KOTOpPbIE  BBIMOJHSAIOT  (PYHKIMIO  (UTOTOPMOHOB:  AyKCHHBI,
ruOeppeNvHbl, ITMTOKMHUHBI, YHIOTCHHBIA ATUJIEH U JAp. B mporecce »Bomonuu B
OpraHu3Me YeJ0BeKa BBIPAOOTAINCH COOTBETCTBYIOIINE MEXaHHU3MbI
ouotpanchopmari, U modromy npupoansie PPP He mpencraBistor kakoit-imn0o
OMACHOCTH ISl OpraHMu3Ma YeJI0BeKa.

Cunmemuueckue PPP — 3TO coeuHEHUs, SBJSIoMUecs ¢ (HU3NOIOTHIECKON
TOYKM 3pEHUS aHaJoraMu »HHAOIEHHBIX (PUTOrOPMOHOB, JHOO COEIMHEHMS,
CIOCOOHBIE BIUATH Ha TOPMOHAJIBHBIN CTaTyc pacTeHuil. X momydaroT XuMU4ecKuM
WM  MukpooOuosnormyeckuM nyrtem. HaubGonee Baxubie PPP, Bbimyckaembie
MPOMBINUICHHO TOJI Pa3JIMYHBIMU KOMMEPYECKMMHU Ha3BaHUSIMU, B CBOEU OCHOBE
ABJISIIOTCS MPOU3BOJHBIMU  apuil — WM aApUIIOKCHATU(PATUYECKUX KapOOHOBBIX
KHUCIIOT, WHJO0JIa, TUPUMUANHA, NUpUAa3WHa, Nupanona. Hampumep, MmUpoOKo
UCIIOJIB3YIOTCS TIPENapaThl — MPOU3BOIHBIC CYIb(HaHUIMOUYCBUHBI.

Cuntetnueckue PPP, B oTiauuMe OT NPUPOAHBIX OKa3bIBAIOT HETAaTUBHOE
BIIMSIHUE HA OPTaHU3M YeNOBEKa KaK KCEHOOMOTHKH. OTHAKO CTENEHb OMAaCHOCTH
oonpmmHcTBa PPP 10 KOHIA He wu3ydeHa, MpenanoyaraeTcs BO3MOXKHOCTh HX
OTPUIIATEIILHOTO BIUSHUS HAa BHYTPUKIETOYHBI OOMEH 3a CYeT OoOpa30BaHUS
TOKCUYHBIX MTPOMEKYTOUHBIX COeIUHEHUH. KpoMe TOro, HEKOTOpble CUHTETUYECKUE
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PPP camu MoOryT mposiBIsITH TOKCHYECKHE CBOicTBa. OHU 00Jaar0T MOBBIILIEHHON
CTOMKOCTBIO B OKPYXKaKIIEH Cpelle U CEIbCKOXO3IMCTBEHHOM TMPOIYKUHUH, THAE
0OHapy>KHUBAIOTCA B OCTATOUYHBIX KOJIMYECTBA. DTO, B CBOIO OUYEPE/lb, YBEIUUUBACT X
NOTEHIUAIBHYIO OIIACHOCTH AJISI 310POBbS YEIOBEKA.

Yooopenus

[Ipumenenue yqoOpeHHii B CEITLCKOM XO3SHCTBE UMEET BaXKHOE 3HAUCHUE JJIS
VIOPABJICHUS TIOJOPOIUEM TOYB, MOBBIICHUS YPOKAWHOCTH U THUIIEBOU IIEHHOCTH
CEIbCKOXO3SIMCTBEHHBIX KyJNbTYp. HapylieHne arpoXuMUYeCKMX W THTHEHWYECKUX
PETJIaMEHTOB NMPUMEHEHHUS YI00pEHN MPUBOIUT K UPE3MEPHOMY HAKOIUICHHIO X B
MOYBE, PACTCHHUSAX OHHM 3arpsi3HSIOT MPOJOBOJILCTBEHHOE CHIPhE W TIHIIECBBIC
MIPOIYKTHI, OKa3bIBas TEM CaMbIM TOKCHYECKOE JCHCTBHE HAa OpraHWU3M 4eloBeka. B
3aBUCUMOCTH OT XHMMHYECKOTO COCTaBa pa3juvyaroT YJI0OpeHHs a30THBIE,
dbochopHble, KamuliHbIe, U3BECTKOBBIC, MHUKpPOYJIOOpeHUs, OakTepuaIbHbIC,
KOMILJIEKCHBIC U JIP.

VY CI0BHO UX MOKHO MOJIpa3/IeINTh HAa MUHEPAJIbHBIE U OPTaHUY €CKUE.

HeoOxoaumocth B yAOOpeHHSIX OOBSCHAECTCS TEM, YTO €CTECTBEHHBIM
KpyroBopot asora, d¢ocdopa, Kaiusg, APYruxX MUTATEIBHBIX JUIsI PacCTCHHM
COCIMHEHU, HE MOXKET BOCIIOJHHUTH TOTEPh ATUX OHOAJIEMEHTOB, YHOCHUMBIX W3
MTOYBBI C ypOXKAECM.

A3zommuble  y0oOpenusi B 3aBUCUMOCTH OT (OpPMBI COEAMHEHHUS a30Ta
CYIIECTBYIOT: aMMHA4YHbIE, aMMOHUWHBIC, HHUTpPATHBIC, AMMOHUHHO-HUTPATHEIE,
aMUIHBIC. A30T HWrpaeT BaXHYI pOJb B JKA3HEACITCIBPHOCTH PACTCHHM Kak
KOMITOHEHT O€JKOB, HYKJICHHOBBIX KHCJIOT, BUTAMHHOB W IPYTUX OMOJOTHYECKU
AKTUBHBIX BEIIECTB.

Hutpatnass ¢opma yaoOpeHuit B JONYCTUMBIX J03aX CIOCOOCTBYET
00pa30BaHUIO B PACTEHUSX ACKOPOMHOBOW KHUCIOTHI M KaJIbLUs, aMMOHHUNHas —
dhocdopa.

Docpoprbie yoobpenus pa3auvaroTcs KoaudecTBoM, okcuaa ¢ocdopa P20s,,
CaMbIil pacripoCTpaHEeHHbIN BUJ — cynepdocdar.

Kanutinvie yoobpenus — xanviiHas coJib, KaJIHMHHO-aMMHA4Has CEJIUTPa U p.
Kanuii He BXOOWT B OpraHWYECKHM COCTaB BELIECTB pPAaCTEHUW, OH AaKTUBHO
YYaCTBYET B YIJIEBOJHOM U OEJIKOBOM OOMEHaX.

Mukpoyoobperus — He0OXOTUMBI JJIsl 000TalleHUs TTOYBBI MUKPOIJIEMEHTaMU.
Haubonwiiee pacrnpocTpaHeHue MOIyYUId OOpHBIC, MOJUOJECHOBBIE, MEJHBIE,
MapraHIeBbIe, IMHKOBBIC, KOOATHTOBBIC.

Komnnexchvie y0obpenus — copepxaT KOMIUIEKC MUTATEBHBIX I PaCTCHUN
anemMeHToB ((pocdopHo-azoTHbIC, POCPOPHO-KATHUITHBIEC).

Opeanuueckue y0obpenusi UTPAIOT BAXHYIO POJb B YIYyULICHUH IJI0JOPOIUS
MOYB C HUBKUM COJACpPKAHUEM TyMyca, a TaKKe TSHKENBIX I0YB C HEMPOYHOM
CTPYKTYpOH.

Hapymienne rurneHnueckux MpaBUil HCIOJIB30BaHUS YI0OpEeHUH, 0COOCHHO
HEOPTaHWYECKON MPUPOJbI, MPUBOJUT K HAKOIJICHUIO OOJBIIOrO KOJIUYECTBA
OTJICTLHBIX AJIEMEHTOB U WX COCIUHEHUHN B TIOUBE U CEIHCKOXO3SHCTBEHHOM CBIPHS,
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CO37aeT MpoOJIeMy 3arps3HEHHS MUIIIEBOW MPOAYKINH. TUIMMYHBIM IPUMEPOM MOXKET
CILy’KUTh MPo0OJeMa HUTPATOB, HUTPUTOB U HUTPO30AMUHOB MTPU HEKOHTPOJIUPYEMOM
NPUMEHEHUU a30THBIX yI00pEHUIA.

OnpeneneHHyl0  MEPCIEKTUBY  HUMEIOT  MHUKpPOOHbIe  OHOymoOpeHws,
nojiydyaemMble  IpH  TMOMOIIM  OHMOJOTMYECKOM  OYUCTKM  CTOYHBIX  BOJ
KUBOTHOBO/IYECKUX KOMILJIEKCOB.

OgHuUM M3 HOBBIX HCTOYHUKOB YIOOpPEHHMM MOTYT ObITH OTXOAbI (hJIOTALMH
yrig (O@Y). Kaxplii ron MX HaKariMBaeTcsi OrpoMHOEe KosnmuecTBO. ODY umeror
CJIO’KHBINA COCTaB, B HUX COJIEPKATCS MUHEPAJIbHBIE BEIIECTBA, OKOJIO 2% mpuMecei,
OOHapyX EHBI TSHKEJIbIe METAJUIbI, MOJUIUKINYECKUE apOMAaTUYECKUE YTIIEBOIOPO/IbI,

HUATPO30COEIUHEHHS.

[Ipn HempaBuWIBHOM cOOpe M XpaHEHWH OHHU MOTYT CTaTh HCTOYHUKOM
3arpsi3HEHHMs]  BO3AYIUHOTO  OacceilHa,  MOA3EMHBIX WM IOBEPXHOCTHBIX
BOJIOMCTOYHHKOB.

[Ipu oreHKe BO3MOMHOCTH HMCHOJIB30BAHMSI OTXOJOB B KAayeCTBE yIOOpECHMIA
BelylUM KoMroHeHTOM O®YVY, oka3bIBalONIMM BpPEIHOE BO3JEHCTBUE, OMpEJEIICH
oens(a)mupen (bIT). Cymmaphnas pagunoaktuBHOCT ODY 1715 TOYB B €CTECTBEHHBIX
ycloBusX Haxoautces B npeaenax 0,2-10%-2,0-10® Ku/kr. Ilposenenne KOMILIEKCHBIX
TUTUCHUYECKUX HCCIECNOBAaHUM TOKA3aJI0, YTO MPEIEIbHO JOMYCTUMOW 0301
BHeceHust ODY B nouBy sBusiercs 3 kr Ha 1 kr unu 10 1/ra. [Ipu TakoM BapuaHTe HU
OJIMH U3 HEOIArompUATHBIX KOMIIOHEHTOB OTX0J10B, B ToM umcie bIl, He mocTymaer B
CEJIbCKOXO3SIMCTBEHHBIE PACTEHHs, aTMOC(EPHBIA BO3JAYyX U TPYHTOBBIE BOJBI B
KonuuecTBax, mpeBbimaronmx I[IJIK, 4ro wuckimoudaer 3arpsi3HEHHE MHIIEBBIX
MPOJIYKTOB, AenaeT ODY 1ieHHBIM U 0€30MaCHBIM yI00pEHHUEM.

Tema 6. 3anﬂ3HeHI/Ie BelIeCTBaAaMHU, IPUMECHACMBIMHA B )KUBOTHOBOJACTBE

C 1enpro MOBBIIIEHUS MPOIYKTHUBHOCTH CEJIBCKOXO3SIMICTBEHHBIX >KMBOTHBIX,
NpoQUIaKTUKUA 3a007€BaHUN, COXpPAHEHUS KauecTBa KOPMOB B KHWBOTHOBOJICTBE
IIMPOKO MPUMEHSIOTCS pa3IuYHbIE JIEKAPCTBEHHbIE U XUMUYECKHUE MpenapaThl. ITO
aHTHOaKTEepUabHbIE BEIIECTBA (AHTUOMOTHUKH, CyJb(aHWIaAMHIbI, HUTPOQYpPaHBbI),
rOpPMOHAaJIbHBIE MTPENapaThl, TPAHKBUIU3ATOPbI, aHTUOKCUIAHTHI U JPYTHE.

Aumubuomuxu. BeTpevaromyecs B MULIEBBIX MPOJYKTaX aHTUOMOTUKU MOTYT
HMMETH CIIEAYIOIIEE MPOUCXOXKICHUE:

1) ecTecTBEeHHbIC aHTUOUOTHKHY;

2)  oOpasyrommecs B pe3ysibTaTe MPOU3BOACTBA MHILEBBIX MPOIYKTOB;

3) nmomajammMe B IUINEBbIE TPOAYKTHI B  pe3yibTaTe JeucOHO-
BETEPUHAPHBIX MEPOTIPUSATHUH;

4)  monajgarollue B MHIICBBIC MPOAYKTHI MPU UCIIOJIL30BAHUU UX B KAYECTBE
OMOCTUMYJISITOPOB;

5) mpuMeHsieMbIe B KaYeCTBE KOHCEPBHUPYIOIIUX BEIICCTB.

K nepBoii rpyrmme OTHOCSATCS NPUPOJHBIE KOMIOHEHTbl HEKOTOPBIX MUIIEBBHIX
MPOJYKTOB C BBIPAKEHHBIM AaHTHOMOTHYECKUM JeiicTBueM. Hampumep, suyHBIMN
O€JIOK, MOJIOKO, M€, JIYK, YE€CHOK, (PYKThbI, MPSIHOCTU COAEP)KAT €CTECTBEHHBIC
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aHTHOMOTHKH. DTH BEIIECTBA MOTYT OBITh BBIJIETICHBI, OUUIICHBI U HCIOJIb30BaHbBI
JUTSI KOHCEPBUPOBAHUS MUILIEBBIX MPOAYKTOB U JIJIS JIEUEOHBIX 1EJEH.

Ko BTopoi#i rpymnme OTHOCATCS BEIIECTBA C AHTUOMOTHUYECKUM JIEWCTBHEM,
oOpazyroiuecs npu MHUKpOOHO-(epMEHTaTUBHBIX Tpolieccax. Hampumep, npu
(dbepMeHTalMK HEKOTOPHIX BUIOB ChIpa.

Tpetbst rpymnmna — aHTUOMOTHKH, MOMAJAIONIME B MHINEBbIE MPOIYKTH B
pe3ynbTare JedeOHO-BeTepUHAPHBIX MeponpusTuil. B HacTosiee Bpemsi OKOJIO
MOJIOBUHBI TPOU3BOJUMBIX B MUPE aHTHOMOTHKOB IMPUMEHSIIOTCS B 5)KUBOTHOBO/ICTBE.

AHTHOMOTHKY CIIOCOOHBI EPEXOTUTh B MSICO KUBOTHBIX, Wl NTHII, IPYTHe
MPOJIYKThl M OKa3blBaThb TOKCHYECKOE JIEMCTBHE Ha OpraHusM ueioBeka. Ocoboe
3HaYEHUE WMEET 3arpsi3HEHUE MOJIOKAa MEHULUUIMHOM, KOTOPBIA OYEeHb IIMPOKO
UCIIONIB3YETCSl JUIA TEpameBTUUECKUX 1eled B Ooprbe co cTaduIOKOKKOBOU
UH(EKIHEH.

YerBepTasi rpymmna - aHTHOUOTUKU-OMOCTUMYJISITOPBI, KOTOpbIe J00aBIISIOT B
KOPM JUIsl YIIYYILIEHUSI YCBOSEMOCTH KOPMOB U CTUMYJISILIUU POCTA.

[Ipu sToM ynyumiaercs OajaHC a30Ta U BBIPABHMBAETCS Je(ULUT BUTAMUHOB
rpynnsl B.

B kxadectBe OMOCTHMYIJISTOPOB Yallle BCErO UCIOJIB3YIOT XJIOPTETPALUKIUH U
OKCHUTETPAIMKIIMH.

JleiicTBre aHTUOMOTHKOB 3aKJIIOYAETCs HE B MPSMOW CTUMYJISLIMU POCTa, a B
CHIDKCHHU Pa3jMYHbIX (DAKTOPOB, TMPEMATCTBYIOIMIMX pPOCTY, HampuMmep, B
MoJIaBJICHUH O0aKTEePHil, MEIIAIOIINX YCBOSHUIO KOPMOB.

K mnstoli rpynme OTHOCATCS aHTUOMOTUKUA - KOHCEPBAaHTHI, KOTOPHIE
I00aBJISIOT B MHILEBbIE MPOAYKTHI C LEIbI0 MPEAYNPEKACHUS TOPYM MOCIETHUX.
JUist Toil nenu Haubosiee MpHEMIIEMbl AHTHOMOTUKH W3 TPYIIIbl TETPALUKIMHOB.
Kpome Toro, mpenmaraercsi HCHOJB30BaTh MEHUIWUINH, CTPEITOMUIIUH,
JIEBOMMIIETHH, TPAMULIMIMH TIPU CIEIYIOMMX BUAaX 00paboTKu:

- OpOILIEHUE WJIM MOTPYKEHUE Msica B PACTBOP aHTUOMOTHKA (TaK HazbIBaeMas
aKpOHHU3aIus);

- UHBEKIUU (BHYTPUBEHHO U BHYTPUMBILIEYHO);

- UCIOJIb30BaHUE JIbJIa, COAECPIKAILEr0 aHTUOMOTUK — IIPU TPAHCIIOPTUPOBKE U
XpaHEeHHH (MCIIOJIb3YETCSI B OCHOBHOM JIsl PHIOHOM TTPOJTYKIIHH );

- no0aBKa pacTBOPOB AHTUOMOTHMKOB K Pa3IMYHBIM MHILEBBIM IMPOIYKTaM
(MOJIOKY, CBIPY, OBOIIHBIM KOHCEPBaM, COKaMm, MUBY);

- ONPBICKMBAHUE CBEKUX OBOIIEH.

Cynvpanunamuooi. AHTAMHUKPOOHOE JAeiCTBHE Cyib(haHWIAMUIOB MEHEe
3 PeKTUBHO, YeM AeiCTBHE aHTUOMOTUKOB, HO OHM JICHIEBbI U 00Jiee NOCTYIHBI JJIs
O00ppOBl ¢ HMH(PEKIMOHHBIMU 3a00JieBaHUSIMH KUBOTHBIX. CynbpaHunamMuabl
CIIOCOOHBI HAKaIlJIMBaThCSI B OPraHU3Me J>KMBOTHBIX W TTHUIBI W 3arpsA3HATH
’KUBOTHOBOIUYECKYIO MPOAYKIIHIO: MSICO, MOJIOKO, SIHLIA.

HaubGonee wacto  oOHapyXHBalOTCi  CleAylOIIHE  CyJb(aHUIaMHUIbL:
Cyib(haauMEeTOKCHH, Cyiab(haMeTo3uH. [JJomycTUMBbI ypOBEHb 3arps3HEHUS MACHBIX
IPOAYKTOB MpernaparaMu 3Toro kiacca — menee 0,1 MI/Kr, MOJOKa U MOJIOYHBIX
poykToB — 0,01 Mr/kr.
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Humpogypanvi. Haubonpuryto aHTHOAKTEpHUATBLHYI0 aKTHBHOCTH TPOSBIISIOT
S-HUTpO-2-3aMellieHHble (PypaHbl. CyMTaeTcsi, YTO OCTATKH ATUX JIEKAPCTBEHHBIX
IpenapaToB HE JOJDKHBI COJIEPXKATbCsl B MHUIIE YEJIOBEKa. B CBsI3M € 3TUM
orcyrcrBytoT IIJIK stnx mpemaparoB. OgHako HMMEIOTCS JAHHBIE O 3arpsA3HCHHUU
IPOJIYKTOB >KMBOTHOBOZCTBA TAKUMH IPEIAPATAMHU.

T'opmonanvuvle npenapamuvl UCIONB3YIOT B BETEPUHAPUU U KUBOTHOBOJCTBE
IUISL YIIYYIIEHUS YCBOSEMOCTH KOPMOB, CTUMYJISILIMM POCTA JKMBOTHBIX, YCKOPEHUS
MOJIOBOTO CO3peBaHUs. ECTECTBEHHBIM CIIEICTBUEM TPUMEHEHUS TOPMOHOB B
’KUBOTHOBOJICTBE SIBJISICTCS TTpOOJIeMa 3arpsi3HEHUS MU MTPOI0BOIBCTBEHHOTO CHIPhS
Y TUILIEBBIX MPOTYKTOB.

B nactosimiee BpeMs co3daHbl CUHTETUYECKHE TOPMOHAJBHBIE Ipenaparthl,
KOTOpbIE TI0 aHA0OIMYECKOMY JCHCTBUIO 3HAYUTENIBHO A(h()EKTHBHEE MPUPOIHBIX
TOPMOHOB. DTOT (akT, a TaKKe JEMICBU3HA WX CHHTE3a OMPEACININ MHTCHCHUBHOE
BHEJIPEHHUE ATUX IPENapaToB B MPAKTUKY KMBOTHOBOACTBA. OIHAKO, B OTJIMYHUE OT
MPUPOJHBIX AHAJOTOB, MHOTHE CHHTETHYECKHE TOPMOHBI OKa3aluCh OoJee
YCTOWYUBBIMU, OHM IIJIOXO META0OJU3UPYIOTCS, HAKAIUIUBAIOTCS B OpraHU3ME
’KUBOTHBIX B OOJIBIITUX KOJMYECTBAX U MEPEJAIOTCA 110 MUIIEBBIM IIETISIM.

Cnenyer 0co00 OTMETHTh, YTO CHHTETHYECKHE TOPMOHAJIBHBIE MpEenapaThl
CTaOWJIbHBI TIPU MPUTOTOBJICHUH TMUIIK U CIIOCOOHBI BBI3bIBAThH JAKMCOaIaHC B OOMEHe
BEIIECTB U (PU3UOJIOTMUECKUX (DYHKIIUSX OpraHu3Ma YesIOBeKa.

Menuko-OMOIOTUYECKUMU ~ TPEOOBAaHUSAMHU  OMNpPEACICHBl  CIEIyIOLIre
JOMYCTUMBIE YPOBHHM COJIEPXKAHUSI TOPMOHAJBHBIX MpenapaTtoB B MNPOAYKTax
nutanus (Mr/kr, He Oosee): MsCO CEeIbCKOXO3SMCTBEHHBIX >KMUBOTHBIX, MTHIIBI
(mpoyKThl UX nepepadoTku) — actpaauon 17p3-0,0005; recrorepon — 0,015; momnoxo,
MOJIOYHBIE MPOAYKTHI, KazeuH — actpaaunod 173-0,0002; macio KOpoBbe — dCTPaAHOI
17(-0,0005.

Tpankseunuzamopwsl.  YCIOKaWBaloOlmue  CpPeACTBA, OCH3TUAPUIBHBIE U
OCH3rUAPOJIOBbIE TPAHKBWIN3ATOPHI, CEJATUBHBIE W THUITHOTHYECKHE TPErapaThl
MIPUMEHSIIOTCSI C LEJIbI0 MPEAYNPEKIECHUSI CTPECCOBBIX COCTOSIHUM Yy KUBOTHBIX,
HarpuMep, NpU TPAHCIOPTHPOBKE WM Tiepen 3aboeMm. VX mpumeHeHHe HOIKHO
MPOBOJIUTHCA TIOJT CTPOTMM KOHTpPOJIEM, T.K. OHU CIOCOOHBI OKa3bIBaTh HETaTUBHOE
BO3J/ICIICTBHE Ha OPraHU3M YEJIOBEKaA.

Jlns Toro, 4TtoOBI MSICO HE COJEPKAO OCTAaTKOB ATUX IMpenapaTroB, OHU
JIOJIKHBI OBITH OTMEHCHBI HE MEHEE, UYeM 3a 6 THEH 110 32005 >KUBOTHOTO.

Aumuoxcuoanmsl 8 nuwje Hcugommuwix. Pa3nuyuHble CUHTETUYECKHE BEILECTBA
N00ABJISIOT B KOPM KUBOTHBIX JIJISl 3aIIUTHl OKUCIISIEMBIX KOMIIOHEHTOB, MPUYEM B
KaXJIOM KOHKPETHOM CJliydae WX BBIOMPAIOT CHEUUATBHO B 3aBUCUMOCTH OT
OCOOEHHOCTEW KOpMa ¥ CTENEHW OKHCIUTENBHBIX TpolreccoB. Hampumep,
OyTHUJIOTUIPOKCHAHU30JT SIBJISIETCS HauOoJsiee MPUMEHSEMBbIM AaHTHOKCHIAHTOM B
HeeBporeiickux cTtpanax. Tak, 50% mnpousBogumoro B CIIIA cBuHOrOo X)upa
COJIEPKUT 3TO BEIIECTBO; €r0 MCMHOJB3YIOT B KAYECTBE MPOIMUTHIBAIOLIETO BEIIECTBA
YIAKOBOYHBIX MAaTEpUAJIOB I XJOMbEB W3 3E€PHOBBIX, IIOKOJIAJHBIX W3/EIUH,
kekcoB u aAp. (0,5 r mwa 1 kr ymakoBouyHoro Marepuana). Hepeako
OYTUITHIPOOKCHAHU30 TPUMEHSIOT B CMECH C JPYTUMU aHTHOKUCITUTEIISIMHU:
OYTWJITHIPOOKCUTOITYOJIOM, MPOMWITAJIIIATOM, JTUMOHHOM KHUCJIOTOM. DKCHEPTHBIN
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komuteT ®AO/BO3 no numeBsiM no6askam ycranoun JCII (ans rpynmsl u3 4
aHTUOKCHUJIAHTOB) — 3 T/KI Macchl Tena.

CucremaTnueckoe yHnoTpeOJieHHe MPOAYKTOB TNHTAHHUSA, 3arpsA3HEHHBIX
aHTUOMOTHKAMH, cyJbhaMuIaMH1aMu, TrOPMOHAJIbHBIMU npenapaTami,
TPaHKBUJIM3AaTOPaMHU U JIPYTMMH MpenapaTtaMu, YXyJIIIaeT UX KaueCTBO, 3aTPyAHSET
IPOBEACHUE CAaHUTAPHO-BETEPUHAPHON ASKCIEPTU3Bl 3TUX IMPOLYKTOB, MPUBOAMUT K
BO3HUKHOBEHUIO PE3UCTEHTHBIX (OPM MHKPOOPraHU3MOB, SBISAETCA NPUUYUHOU
nucOakTepro3oB. [loaToMy O4YeHb BaKHO OOECHEYUTh HEOOXOAMUMBINM KOHTPOJIb
OCTATOYHBIX KOJIMYECTB 3THUX 3arpsi3HUTENICH B MPOAYKTAX MUTAHUSA, UCIONb3YS IS
3TOro OBICTPBIE U HAAECKHBIE METO/IBI.

Tema 7. 3arpﬂ3HeHMe AUNOKCHHAMM N NOJHUIHNKINYCCKUMHA
APOMATHYCCKHUMMU YIJI€BOA0OpOIaMuU

JluokcuHvl — BBHICOKOTOKCHUYHBIE COEIUHEHUS, O00JIa/aloliie MYyTareHHBbIMU,
KaHIEPOTCHHBIMU M TEPATOTCHHBIMH CBOMCTBaMU. OHHU MPEACTABISIOT PEATbHYIO
yIpO3Yy 3arpsA3HEHUs MUIIEBBIX MPOAYKTOB, BKIKOYas BOY.

JIMOKCUHBI SIBISIIOTCST TTOOOYHBIMU TMPOAYKTAMH TPOU3BOJCTBA IJIACTMACC,
necTuuaoB, Oymaru, aedonauanToB. B xoae BbeTHamckoi BouHBI (1962-1971 rT.)
camosietamu amepukaHckux BBC Obuto pacnbeuieHo Ha Tepputopun  HOxkHOTO
BretHama 57 ThICSY TOHH Jie(pOIMaHTa — «OPaHKEBOI'0 peareHTa», B KOTOPOM B BUJE
npuMecH coaepxkanock 170 kr auokcuna (1.€. 0,0003%); B pe3yiapTare y y4aCTHUKOB
ATUX COOBITHM OBUIM OTMEUEHbl MHOTOYHMCIICHHBIE 3a00JI€BaHMsS, B TOM YHUCIE U
OHKoJIornyeckre. UMEHHO TOCIenCTBUA 3TOM BOWHBI NMPUBEIN K MOHUMAHUIO 3TOU
rPO3HOM OMACHOCTH, KAKOU SIBJISIFOTCS IMOKCUHBI JIJI1 BCETO YE€JI0OBEUYECTBA.

JIMOKCUHBI 0OHapyKEHbI B COCTaBe OTXOJI0B METAJLTypTHUu,
JepeBooOpadaThIBaOMIe W IEJUIIOJIO3HO-OYMaKHON — MPOMBIIUIEHHOCTH.  OHH
o0pa3yloTcs TMpU YHUYTOKEHUU OTXOJIOB B MYCOPOCKHTAaTENbHBIX Il€YaxX, Ha
TETIJIOBBIX AJIEKTPOCTAHIIUAX; TPUCYTCTBYIOT B BBIXJIOMHBIX ra3aX aBTOMOOMIICH, TIPH
TOPEHUM CUHTETUYECKUX TIOKPBITHII W Maclia, Ha TOpOJICKUX CBaJlkaX, T.€.
MPaKTUYECKU BE3JIe, TJIe MOHBI XJlopa (Opoma) WM UX COYETAaHUSI B3aMMOJIEHCTBYIOT
C aKTUBHBIM YTJIEPOAOM B KHCIIOW CpELE.

['pynna AMOKCMHOB OOBEIUHSET COTHH BEIIECTB, KaXKI0€ W3 KOTOPBIX
COJICPKUT CHEHU(PUUECKYI0O TETEPOLMKINYECKYIO CTPYKTYpy C aTOMaMH XJopa
(6bpoma) B kauecTBe 3amectuteneid. CTpykrypa 2, 3, 7, 8 — teTpaxsiopanbeH3onapa —
nuokcuHa (TX]IJ1) BkiIrouaeT 1Ba apOMaTUYECKUX KOJIbIA, CBSI3aHHBIX MEXIY COO0M
JBYMSI KUCJIOPOJTHBIMUA MOCTUKAMH.

TXIJ — Taxk Ha3pIBAEMbI KIACCUYECKUW IUOKCHUH, IEUCTBUE KOTOPOTO
CUJIbHEE IMaHU 0B, CTPUXHHHA, 30MaHa, 3apyHa.

TXJ BeIOpaH 3a JTaJOH OHKOTOKCHYHOCTH, OTJIMYACTCS BBICOKOMU
CTaOMJIBHOCTHIO, HE TMOJIACTCS THAPOJINU3Y M OKHCICHUIO, YCTOWYUB K BBICOKOM
temneparype (paszmaraercss auumib npu 750°C), ycTOMYMB K JEHCTBUIO KUCIOT U
IeJI04€eH, HE BOCIUIAMEHSIEM, XOPOIIO PACTBOPUM B OPTaHUYECKUX PACTBOPUTEIISAX.

[Ton nuokcuHaMu cieayeT MOHUMATh HE KaKoe-JIM0O KOHKPETHOE BEIECTBO, a
HECKOJIbKO JIECATKOB CEMEHCTB, BKJTFOYAIOTIINX TPULIUKIUYECKUEC
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KHCJIOPOJICOICPKAIINE KCEHOOMOTUKH, a TakKe CEeMEUCTBO OudeHuoB, He
coJiepKalluX aToMbl KUCIOpoAa. IT0 75 MONUXIOPUPOBAHHBIX AUOEH30IMOKCHHOB,
135 momuxmopupoBaHHBIX AuOeH30(pypaHoB, 210 BemecTB U3 OPOMOPraHUYECKHUX
CEMEHNCTB, HECKOJIBKO ThICSIY CMEIIAHHBIX OpOM- U XJIOPCOAEPKAITUX COSAMHEHUH.

Henb3s 3a0b1BaTh 1 00 n3oMmepun: Hapsay ¢ TXJIJ cymectByer 22 uzomepa,
st TXJID — 38 uzomepos.

I[Ipy nomagaHum B  OKPYXKAOIIYI0 Cpely JHOKCUHBI HMHTEHCHUBHO
HaKaIJIMBaIOTCA B MOYBE, BOJOEMAaX, aKTUBHO MUTPHUPYIOT MO MHUILEBBLIM IemnsiMm. B
OpraHu3M YeJIOBEKa JUOKCUHBI MOMNaJaloT B OCHOBHOM ¢ muiieid. Cpean OCHOBHBIX
MIPOTYKTOB OTIACHBIC KOHIICHTPAIIUU JTUOKCHHOB OOHAPYKUBAIOT B )KUBOTHBIX JKHPAX,
B MsICE€, MOJIOUHBIX MPOAYKTaX, ppiOe (coaepaHue TUOKCHMHA OyleT ompenessTcs
AKUPHOCTBIO 3TUX MPOAYKTOB, TAK KaK JUOKCHUHBI — )KUPOPACTBOPUMBIC COCTUHEHUS ).

B kxopoBseM Monoke coxaepxkaHue JUOKCMHOB B 40-200 pa3 mpeBbIIaeT UX
HaJIM4YKUe B TKAHSIX dKUBOTHOrO. MICTOYHMKaMH JTUOKCUHOB MOTYT OBITh M KapTo(deb
Y KOPHETUIOBI.

Jns NHOKCMHOB HE cyllecTByeT Takux HopM kak I[IJIK — »tu BemectBa
TOKCUYHBI TIPU JIFOOBIX KOHIIEHTpAIUSAX, MEHSIOTCS JIUIIb (POPMBI €€ MPOSIBICHUS.
JIMOKCHHBI 001a1at0T MUPOKUM CIIEKTPOM OMOJIOTMYECKOTO JIEUCTBUS HA YEJIOBEKa U
KUBOTHOTO. B MasbIX [103aX BBI3BIBAIOT MYTAareHHbIH 3(PQEKT, OTIUYAIOTCS
KYMYJISITUBHBIMU ~ CBOMCTBaMHU, HMHTUOUPYIOIIMM JIEUCTBUEM Ha  pa3lIU4yHbIC
(epMeHTHBIE CHCTEMBI OpraHu3ma. X omacHOCTh OYeHb BEIMKA W HE CIy4ailHO
JTMOKCUHBI U TMOKCUHOMOI00HBIE COEAMHEHUS OTHOCAT K TPYIIE CYNEPTOKCUKAHTOB.

B 1uenoMm, ycTaHOBIIEHME CaHUTapHBIX HOPM IO JUOKCHHY B Pa3IMYHBIX
CTpaHax Oa3upyeTcsi Ha pa3HbIX Kpurepusix. B EBpone kak OCHOBHOW MPHUHST
MOKa3aTellb OHKOT€HHOCTU (T.€. 32 OCHOBY O€pyT BO3MOKHOCTh BO3HUKHOBEHHSI
pakoBeix omyxouieit), B CIIIA — moka3aresib UMMYHOTOKCUYHOCTU (T.€. YTHETEHHUE
UMMYHHOUM CHCTEMBI).

Pacuer JICJl (momycTUMON CYTOYHOM J103bI) BEIETCS TaKUM 00pa3zoM, YTOOBI
3a 70 JIET )KM3HU B OPTaHU3M YelloBeKa nocTynmio He Gonbie 107! r/kr B nens.

B OGoprbe ¢ nuMOKCHMHAMH YK€ JOCTUTHYTHI ONpENENEHHBIE YCIEeXU. ITO
MPOU30IILIO OJarojapsi TOMy, YTO HE TOJBKO YYEHbBIC, HO U MPaBUTEIbCTBA MHOTHUX
CTpaH OCO3HAJIM OMACHOCThH OOIIEIIIIAHETAPHOTO OTPABJICHUS CPE/Ibl TUOKCUHAMH.

Bo wmuorux crtpanax mwupa (u B Poccum ¢ TOM 4YHCIE) MPOBOJAUTCS
DKOJIOTUYECKUM  MOHUTOPUHT MO  JUOKCHMHAM B  Pa3JIMYHBIX  OTPaCisixX
MIPOMBIIICHHOCTH. B COOTBETCTBUU C TOJIYYEHHBIMU JAHHBIMU PEIIAIOTCS] BOMPOCHI
COBEPIIICHCTBOBAHUS TE€X WJIM HHBIX TexHojornueckux mponeccoB. B CIIIA u B
cTpaHax 3anaaHod EBpombl BeneTcs KammaHUsl 3a COPTHPOBKY OBITOBBIX OTXOOB,
OTJICJICHHE TJIacTMAacCOBBIX m3aenuii (B LlIBenuu, HarpuMep, 3T0 TPAKTUKYETCS yiKe
MHorue Trojael). Kpome TOro, mmBeaaMm yaajloCch HaWTH CIOCOO TMOTYYEHHUS
oe3muokcuHoBoit Oymaru. B @®PI, CIIIA, Hunepmannmax, SAnonmm moce
PEKOHCTPYKITUH MYCOPOCKHUTATEIbHBIX 3aBOJIOB YAAJIOCh CBECTH OOpa3oBaHUE
JTMOKCHUHOB 10 MUHUMYyMa, BO dpaHiun pa3paboTaHbl aHTUAUOKCUHOBBIC (PHIIBTPHI.

Hene3st He oTMmeTuth sBIeHUs cuHeprusmMa — dddexra BO3ACUCTBUS,
MIPEBBIMIAOIIETO CYMMY 3 (HEKTOB BO3EHCTBUS KaXKI0TO U3 (PaKTOPOB.
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CunepructamMu Mo OTHOIIECHUIO K JUOKCUHY MOTYT OBITh: pajuaIiusi, CBUHEII,
KaJIMU, PTYTh, HUTPATHI, XJOP(PEHOIbI, COEAUHEHUS CEPBHI.

Honuyuxknuueckue apomamuyeckue y2ne8000poovl

[Momuuuknnueckue apomaruueckue yriaeogopoabl ([TAY) — HacuuThBalOT
6onee 200 npeacraBuTesei, KOTOPBIE ABISIIOTCS CUIBHBIMHU KaHIIEPOT€HAMHU.

K mambosee akTHBHBIM KaHIIEpOreHaM OTHOCAT 3, 4 — OeH3(a)TUpeH, KOTOPBIH
o1 uaeHTuduuupoBad B 1933 rogy Kak KaHIIEPOTEHHBIM KOMIIOHEHT CaXHu U
CMOJIBI, @ TAK)KE XOJAHTPEH, NEPUIICH U 1UOeH3(a)TUpEH.

K manotokcuunsim [TAY oTHOCST aHTpartieH, GeHaHTpeH, TUPEH, (ITyopaHTEH.

KanneporenHasi axkTUBHOCTb pPEAIbHBIX COYETAHUN  MOJUIMKIMYECKUX
apoMaTH4YecKux yriaeBoaopoaoB Ha 70-80% obyciosiena Oen3(a)mupenom. [losTomy
0 MPUCYTCTBUIO O€H3(a)MMpeHa B MUILEBBIX MPOAYKTAX U IPYTUX 00BEKTaX MOKHO
CyauTh 00 ypoBHEe ux 3arps3HeHus [IAY u creneHu OHKOT€HHOW OMAcHOCTH AJis
YEJIOBEKA.

Kanueporennsie [TAY o6pasyrorcs B npupoze myTeM aOMOT€HHBIX IPOLECCOB:
eXKerogHo B Ouocdepy MNOCTyHmaloT THICAYM TOHH O€H3(a)lupeHa MPUPOTHOTO
npoucxoxaeHus. Emie 0osblie — 3a cUeT TEXHOTEHHBIX MCTOYHHMKOB. OOpa3yroTcs
[TAY B nporeccax cropanusi HeTEMPOIYKTOB, YIJIsl, IepeBa, Mycopa, UIIIH, Tadaka,
MpUYEM, YEM HUXKE TeMIeparypa, TeM Oosblue oOpazyercs [TAY.

B numeBoM cChIppe, MONYYEHHOM U3 OKOJOTMYECKA YHCTHIX pPacTeHUl,
KoHUeHTpauuss Oen3(a)nupena 0,03-1,0 mMkr/kr. YciaoBusi TepMudeckoil oOpabOTKu
3HAYUTEIBHO YBEJIIMUUBAIOT €ro cojepxkanue 10 S0 MKr/kr u Oonee. IlonumepHsbie
YIaKOBOYHBIE MaTepHadbl MOTYT WIpaTh HEMAJIOBAXHYIO pOJIb B 3arpsI3HCHHUH
nuieBblx npoayktoB I[IAY, Hanmpumep, kup MoJIOKa HKcTparupyer a0 95%
oen3(a)nupena u3 napaguHoO-OyMaKHBIX MAKETOB WJIM CTAKAHYUKOB.

Bricoka koHIeHTpaIus OeH3(a)mupeHa u B Ta0a4YHOM JIbIME.

C numieit B3pociblii 4denmoBek mosydaer Oens(a)nupena 0,006 mr/rox. B
MHTEHCUBHO 3arpsi3HEHHBIX pallOHAX 3Ta Jj03a BO3pacTaeT B 5 u Goiee pas.

[IJIK 6Gens(a)mupena B armoceprom Bozayxe — 0,1 mxr/100m°, B BOzme
BogoeMoB — 0,005 mr/n, B mouse — 0,2 MI/KT.

ben3(a)nupen oOHapykeH B xjebe, oBomax, ¢GpykTax, Maprapuse,
pPacCTUTENBHBIX MacliaX, B OOXKapeHHBIX 3€pHax Kode, KOMUEHOCTAX, >KAPECHBIX
MACHBIX TpoaykTax. IlpuueM ero cojepxaHue 3HAYUTENBHO KOJIEOJETCS B
3aBUCUMOCTH OT CIOCO0a TEXHOJOTUYECKOW W KyJMHApHOW 00pabOTKH WU OT
CTENIEHU 3arpsi3HEHUS OKPYKaroLIel Cpeibl.
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Tema 8. PaguoakTuBHOe 3arpsi3HEHNE MPOJIOBOJIbLCTBEHHOI0 ChIPbS
U NHMIIEBBIX NPOAYKTOB

HcTouHMKN pagMOaKTUBHOCTH, KaK W JIpyrue 3arps3HUTENH, SBISIOTCS
KOMITOHEHTaMU MUIIEBBIX IIeMeil: aTMocdepa — BETep — I0K/Ib — M0YBA — PACTCHUS —
KUBOTHBIE — YEJIOBEK.

AHanu3upysi TaHHbIE O B3aMMOJICUCTBUM PAJUOHYKIUIOB C KOMIIOHEHTAMH
MPUPOJHOM Cpelbl U OPraHu3MOM YEJIOBEKa, HEOOXOAUMO OTMETUTH CIEAYIOLIEE.
PanmoHyKIHIbl €CTECTBEHHOTO MPOMCXO0XKICHHS TOCTOSHHO MPUCYTCTBYIOT BO BCEX
00BEKTaX HEKMBOW W KUBOW MPUPOJbI, HAUMHAS C MOMEHTa OOpa30BaHMs HaIleH
wianetsl. [Ipu sTomM paananuvoHHBIA (OH B Pa3iMUHBIX PETHOHAX 3eMJIM MOXKET
oTiinuatbes B 10 u Oonee pas.

K paguonykimaaMm ecTeCTBEHHOIO NPOUCXOKIEHUS OTHOCST, BO-IIEPBBIX:
KOCMOTE€HHbIE DPAIMOHYKIHUbI, BO-BTOPBIX, PAJAUOHYKIWIbI, MPHUCYTCTBYIOIIUE B
00BEKTaX OKpYXKaIoUeil cpepl.

PamoH — oAMH U3 MEPBBIX OTKPBITBIX YEJIOBEKOM PAaJUOHYKIHMIOB. OTOT
6J1aropoIHbIN ra3 o0pasyeTcs IpU pachaje u3otona pagoHa (*°Ra) u mocrymaer B
OpraHu3M HWHTAJSIUOHHBIM IyTeM. YenoBEeK KOHTAaKTHUPYET C PaJOHOM Be3lEe, HO
IJIaBHBIM 00pa3oM B KaMEHHBIX U KHUPIHYHBIX JKWIBIX 37aHUSIX (0COOEHHO B
MO/IBAIbHBIX MOMEIIEHUAX M Ha MEPBBIX 3Ta)kax), MOCKOJbKY TJIABHBIM MCTOYHUKOM
ABJISIETCS] TIOYBA O] 3JJaHUEM U CTPOUTENbHbIE MaTepuaibl. BeicOKoe conepkaHue
paZioHa MOXET OBITh B MOA3EMHBIX BoAax. JloCcTymHbIM U 3(PPEKTUBHBIM CLIOCOOOM
yAAJICHUs] paJloHa U3 BOJBI SBIISIETCA €€ aspariusl.

B pe3synpTaTe mNpOM3BOACTBEHHOW JESATEIBHOCTH YEJIOBEKAa, CBS3aHHOW C
N00bIYEl MOJIE3HBIX UCKOMAEMBbIX, C)KUTAHUEM OPTAHMYECKOTO TOIUIMBA, CO3IAHHEM
MUHEpaJIbHBIX yIOOpEHWH W T.M0., NOPOU30LLIO oborameHue arMochepsl
€CTECTBEHHBIMU PAJUOHYKIUAAMU, NpPUUEM ECTECTBEHHBIH paJualMOHHbIN (OH
ITOCTOSIHHO MEHSIETCSL.

C MoMeHTa OBJaJIEHUSI YEJIOBEKOM SIIEpHOM sHepruedl B Ouocdepy Havanu
MOCTYIAaTh PaAUOHYKIUIBI, oOpasytomuecs Ha ADC, mpu MPOU3BOACTBE SACPHOTO
TOIUIMBA M MWCIBITAHUAX sIepHOro opykusa. Takum oOpa3oM, BcTal Bompoc 00
UCKYCCTBEHHBIX PAJUOHYKIMAAaX M OCOOCHHOCTSX HUX BIHUSIHMS HAa OpraHu3M
yenoBeka. Cpean pauoOHYKIUJI0B UCKYCCTBEHHOTO MPOUCXOXKICHUS BBIACIAIOT 21
HanOoJjiee pacnpoOCTPaHEHHBIM, &8 U3 KOTOPBIX COCTAaBJISIOT OCHOBHYIO J03Y
BHYTpEHHEro 00nyueHus Hacenenus: 4C, 13'Cs, %Sy, 895y 106Ry 144Ce, 131 957y,

CyliecTBylOT TpU IyTH MOMNAJaHUs PaJUOAKTHUBHBIX BEIIECTB B OPraHU3M
YeJoBeKa:

1) npu BIBIXaHWH BO3/yXa, 3aTPSA3HEHHOTO PAIMOAKTUBHBIMHU BEIIECTBAMU,

2) depes3 KeTyI0YHO-KHIICUHBIH TPAKT — C THIIECH U BOJION;

3) depes KOKY.

Jli1s HanboJiee OMacHbIX HCKYCCTBEHHBIX PaJIMOHYKIIUIIOB, K KOTOPHIM CIIETyeT
otHecTH HoroxuBymue crponuuii—90 (Sr), nesnit-137 (*¥'Cs) u KopoTKOKXUBY ML
on—131(*3), B mHacrosimiee Bpems BBISABIECHH 3aKOHOMEPHOCTU BCACHIBAHMS,
pacnpenesneHus, HaKOIUIEHHWsSI W BBIICIICHHs, a TaKXKE MEXaHU3Mbl HUX CBSI3U C
pa3IMYHBIMM OHMOJOTMYECKMMH CTpyKTypamu. OAHOM U3 TJaBHBIX 3a1ad IO



45

npo(UIaKTUKE U CHIDKEHUIO CTENEHH BHYTPEHHETO OOJydeHHUsl CIeAyeT CUHUTATh
YMEHBIICHUE BCACBIBAHUS PANMOAKTUBHBIX DJJIEMEHTOB NPU HX JJIUTEIBHOM
NOCTYIUICHUU B OPTaHU3M YE€JIOBEKA C MUIIEBBIMU MPOAYKTAMH.

Oddekr nercTBUS HOHUBUPYIOUIUX M3ITYYEHUN Ha KJIETKY M OpraHu3M B
LEJIOM MOKHO IMOHATh, MPOCIEAUB W3MEHEHHUs, MPOUCXOMSAIIME HA BCEX ITamax
cienyromen 1menu: OWOMOJIEKYJbl - KJIETOYHBIM KOMITAPTMEHT-KJIETKAa-TKaHH-
OpraHu3M, U YCTAaHOBUB B3aUMOCBS3b MEXK/1y HUMH.

[IpuHsATO paccMaTpuBaTh TPU 3TANA PAAUALMOHHOTO MOPAXKEHUS KIETKU.

| 5Tanm MOXkHO Ha3BaTh Qu3ndeckuM. Ha 3TOM 3Tarne nporcxoauT HOHU3AUS U
BO30YXKICHHE MAaKpOMOJIEKYJ, MpPU STOM IMOTJIOIIEHHAs JHEPIHsl peaan3yercs B
cnabeix MecTax (B 6enkax — SH-rpymnmsl, B JIHK — xpoMmodopHbie rpymnnel TUMUHA, B
JUNUAAX — HEHACBIILIEHHBIE CBSA3H).

Il sram — xwmuueckue mnpeoOpa3oBaHus. Ha »ToM sTame MPOUCXOAWT
B3aMMOJICUCTBHE PAIUKAIOB OENKOB, HYKJIEUHOBBIX KHCIOT, JIMIUIOB C BOJIOM,
KHCIIOPOJIOM, C paJuKajJlaMd BOABI M T.I. OTO B CBOK OYEPENb IPUBOIUT K
o0pa3oBaHMIO TUJPOINEPEKUCEH, YCKOpSET TMpoLecC OKUCICHMS, BBI3bIBAET
MHOKECTBEHHbIE H3MEHEHHUs MOJEeKyl. B pesynbrare 3TOro HavaibHbIi 3¢ @deKT
MHOTOKpaTHO YycuiuBaeTcs. Paspyiiaercss cTpykTypa OHONOrMueckux MemOpaH,
YCUJIMBAIOTCA JPYrH€ MpPOLECChl JECTPYKUUH, BBICBOOOXKAAIOTCS (PEPMEHTHI,
Ha0JII01aeTCsl U3MEHEHUE UX aKTUBHOCTH.

Il aTan — Ouoxumuueckuid. Ha 3ToM 3Tamne npoucxoasT HapyIIEeHUs, KOTOPbIC
CBA3aHbl C BBICBOOOXKJACHHEM (PEPMEHTOB U  HM3MEHEHHEM UX aKTUBHOCTH.
Pa3nuunble (epMEHTHBIE CHCTEMBI pEarupyroT Ha OOJy4eHHE HEOJIHO3HAYHO.
AKTUBHOCTBH OJHUX ()EPMEHTOB IOCJE 00JyUYEHHUs BO3PACTAET, IPYTUX — CHUKAETCH,
TpEThUX — oOcTaeTcs HeusMeHHoW. K uwMciy Hambolsiee paanodyBCTBHUTENIBHBIX
MIPOLIECCOB B KIIETKE OTHOCHUTCS OKHUCIUTENbHOE (ochopunrpoBanue. Hapyuienue
aTOTO TMporecca oTmedaercs yepe3 20-30 munyT nipu go3e oomyuerus 100 pax. OHo
MPOSIBJISIETCS. B TOBPEXKACHUM CcHUCTeMbl reHepupoBanus ATdD, Ge3 koTopoil He
00XOJUTCS Ha OJIMH MPOLECC KU3HEAEATEITbHOCTH.

Bricokoit uyBcTBUTENbHOCTRIO 00manaoT JJHK-kommiekcs (JIHK kneTounoro
anpa B KoMmIuiekce co menounsivMu Oenkamu, PHK, ¢pepmentamu). [Ipeanonaraercs,
YTO B 3TOM CJIydyae B MIEPBYIO OUEpe/lb MOPaKaroTCsl CBA3HM OEJOoK — OeJoK 1 0eloK —
JTHK.

OOstyyeHre IEeJOCTHOTO OpraHu3Ma MPUBOAUT K CHWKEHUIO TJIMKOT€HA B
CKEJIETHBIX  MBIIIIAX, TE€YeHu U pAne Jpyrux TKaHedl B  pe3yJibTare
HeHWporymopajabHOM peakuuu Ha oOmydeHue. Kpome »Toro oOHapyKHBaKOTCA
HapyIIEHHUs MPOLIECCOB pacmaja rioKO3bl U BHICOKOMOJIUMEPHBIX MOJIHCAXAPUIOB.

IIpu pedicTBUM MOHU3UPYIOIIMX H3IYyYEHUW HaA JIMOUABL [POUCXOIUT
o0pa3oBaHHe NMEPEKUCEH.

B oprammsme mnpu ero oOdydeHUM HAOJIIOJAETCS CHIDKCHHE O0OIIero
COJICpKaHUS JIMIUIOB, UX MEPEPACHpPEICIICHUE MEXIY Pa3IUYHbIMU TKAHSAMHU C
YBEJIMYEHUEM YPOBHSI B KpoBH U neueHu. Kpome Toro, HabmogaeTcst yrHeTeHue psija
aHTHUOKCHJIAHTOB, 4YTO B CBOIO O4Yepelb, TaKXKe CIOCOOCTBYeT 0Opa30BaHUIO
TOKCHUYHBIX TUAPONIEPEKUCEN.
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[To xapakTtepy pacnpenejieHHsi B OpraHu3Me YeJIOBeKa pPaJHOaKTUBHbBIC
BEIIECTBAa MOKHO YCJIIOBHO PA3CIUTh HA CIACAYIOIINUE TPU TPYIIIIbIL.
1. Ornararommecss MNPEeUMYIIECTBEHHO B CKelleTe (Tak Ha3bIBaeMble
OCTEOTPOITHbIE U30TOIBI — CTPOHIINH, Oapuii, paguil U npyrue).
2. Konuentpupyromuecs B ie4eHu (LiepuH, JJaHTaH, TUTyTOHUH U JIp.).
3. PaBHOMepHO pacmpenensomuecss MO cucreMaMm (BOJOPOM, YIJIEpO],
WHEPTHBIE Ta3bl, kKene30 u Apyrue). [lpuueM ogHU MMEIOT TEHACHIMIO K

HAaKOIJICHUIO B MBIIAX (Kaaud, pyouauwii, 1mesuii), a Apyrue — B
celle3eHKe, TMM(GATHUECKHUX y3J1aX, HaANOYeYHUKaX (HUOOU, pyTeHui).
Ocoboe MecTo 3aHMMaeT paJUOaKTUBHBIA HWOA — OH  CEJIEKTUBHO

AKKyMYJIUPYETCS] IIUTOBUIHOM KEJIE30M.

Ecnu mpuHATH B Ka4eCTBE KPUTEPHsI UyBCTBUTEIBHOCTH K TOHU3ZHPYIOIIEMY
U3ITyYEHUIO0 MOP(OJIOTHUECKIE U3MEHEHUS, TO KJICTKU U TKaHU OpraHu3Ma 4YelloBeKa
[0 CTENEHU BO3PACTAHMSI YYBCTBUTEIBHOCTH MOKHO PACIHOJIOKHUTH B CIEAYIOLIEM
MOpSIIKE: HEpBHAsT TKaHb, XpslleBas W KOCTHAas TKaHU, MbIIIEYHAs TKaHb,
COEMHUTENIbHAS TKaHb, IIUTOBUIHAS XKeJle3a, MUIIEBAPUTEIbHBIE OPTaHbl, JETKHE,
KOXa, CJIM3UCTBIE 000JIOUKH, [TOJIOBBIE JKeNe3bl, TUM(OUIHAS TKaHb, KOCTHBIA MO3T.

W3 BBIIIECKA3aHHOTO BBITEKAIOT CJIEAYIOIINE HAIPABICHUS MO MPOPUIAKTHKE
PaZlMOaKTUBHOTO 3arpsi3HEHUS OKPYXKAIOUIei cpebl:

- oxpaHa atMoc¢epsl 3eMIIH KaK MPUPOJHOTO 3KPaHa, MPEAOXPAHSIIOIIETO OT

ryOUTENbHOTO KOCMUYECKOTO BO3ICUCTBUS PAIMOAKTUBHBIX YaCTHIL;

- coOmoieHre  r00albHOM  TEXHUKM  0O€30MacHOCTH Mpu  J00bIue,
WCIIOJIb30BAaHUU M XPAaHEHUH PAJMOAKTUBHBIX JJIEMEHTOB, MPUMEHSIEMBIX
YEJIOBEKOM B MPOLECCE €r0 KUZHEAEATETbHOCTH.

BaxneimmM (akTopoM NpesoTBpaIIeHUs HAKOIUICHUS PATUOHYKIHAOB B
OpraHu3Me JIIOJeH SABJISETCA MUTaHUuEe. JTO U yNOTPEOJIICHUE B MUY ONpPeIeIeHHBIX
OPOAYKTOB W HUX OTHAEIbHBIX KOMIIOHEHTOB. (OCOOEHHO 3TO Kacaercs 3alluThl
OpraHu3mMa OT JIOJITO’KUBYIIHUX PATUOHYKIUAOB, KOTOPbIE CIOCOOHBI MUTPUPOBATH IO
MUIIEBBIM 1IETISIM, HAKaIJIMBAThCsl B OpraHax M TKaHIX, MOJBEPraTh XpOHUYECKOMY
0OJIy4eHHIO KOCTHBIN MO3T, KOCTHYIO TKaHb U T.II.

VYcraHoBiaeHo, 4TO oOOoraiieHue paroHa pbelOOW, KaublueMm, (Topom,
ButamuHamMu A, E, C, KoTopble SBISAIOTCS AHTHOKCHJIAHTaMH, a TaKxke
HEYCBOSIEMbIMM  yIJieBoAaMH  (MEKTHH)  CHOCOOCTBYET  CHIMKEHHIO  pHUCKa
OHKOJIOTMYECKUX 3a0oieBaHui, wurpaer OOJdbIIyH0 pOJb B NPOQPUIAKTHKE
PaZMOaKTUBHOTO BO3ACHCTBHS HAPALY C PAAHONPOTEKTOPAMU, K KOTOPBIM OTHOCSITCS
BEIIIECTBA PA3JIMYHON XMUMHUYECKOW IPUPOABL, B TOM YHUCIE M CEPOCOIAEPKAIIUE
COEMHEHMS, TAK)KE KaK IIUCTEHUH U TITyTaTHOH.

Tema 9. MeTa00,1M3M 4yKEePOAHBIX COCAUHECHUI

MexaHu3M  JETOKCHKAIlMM KCEHOOMOTHMKOB — JABe (a3wl.  M3yuenue
MeTabonu3Ma  UYyXKEpOAHBIX  COCAMHEHUH,  MpPEeBpalICHUM, KOTOpbIE  OHHU
MpPETEepPHeBaloT, M0MNaias B OpPraHu3M 4eJOBEeKa, BaXKHbI, B IEPBYIO OUEpe/b, C TOUKH
3peHUs] BBISICHEHHS XMUMHUYECKUX M OMOXMMHUYECKMX MEXAaHHU3MOB JETOKCHKAIMH, a
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TaKKe€ C TOYKHU 3PEHHS] OLICHKH BO3MOXHOCTEH 3alllMTHOM CHCTEMBI OpraHu3Ma IO
JETOKCUKALIMU YY>KEPOJIHBIX BEIIECTB.

MeTtabonu3M 4y KEpOJHBIX COCAMHEHUN B OpraHu3sMe OyJeT 3aBUCETh OT
MHO>KECTBA Pa3IMYHbIX (PAKTOPOB.

[IyTh KCEHOOMOTHKA, €ro BO3JCHCTBHE U OTBETHYIO PEaKIHIO OpraHu3Ma
MO>KHO IIPEJICTaBUTh B BUJE CXEMBI (puc. 2).

BocnpuuMuuBoCTS,
PEaKTUBHOCTh
v
A
Brenenne BcacreiBanme, Bzaumoeii- Bxutouenue
BEIIIECTBA > HUPKYISIUSA, > CTBUE C perynaTopHsix | Peakums
pacmnpenene- peuenTopamMmu MEXaHU3MOB
HUE l l
MeTtabonu3m MexaHu3Mbl OPOTUBOACUCTBHUS
(romeocTa3s)

Puc.2. IlyTh 1 Bo3zelicTBHE KCEHOOMOTUKA B OPraHU3ME YeJIOBEKa

[Tonagas B opraHu3M, OmpeneieHHas /1032 BEIIECTBA BCACHIBACTCS B MECTE
KOHTaKTa, PAa3HOCHTCS W paclpeacisieTcs B KpPOBH W OpraHax. Bcememcteue
METa0OJIMCTUYECKUX HW3MEHEHUH W  PUTMHYECKOTO TIPOTEKAHHWS IPOIECCOB
JIETOKCUKAIIMKA YPOBEHb €ro COJACpKaHUs MajacT. B TKaHIX M KIeTKaX KCEHOOMOTHK
MIPOXOJMT Yepe3 OJIHY WM HECKOJIbKO MeMOpaH, B3aMMOJIEUCTBYS ¢ perientopamu. B
pe3yibTaTe  BO3HMKAE€T  OTBETHAas  peakius,,  BKIIOYAIOTCS  MEXaHU3MBI
MPOTUBOJICUCTBUSI C IIEIBI0 TMOJJCPKaHUS TIOCTOSHCTBA BHYTPEHHEW Cpenbl —
roMeocTasa.

MeTtaboau3M KCeHOOMOTHKOB MPOTEKAaET B BUAC ABYX(a3HOro mpoliecca:

1-as daza — MeTabOIMCTUYECKUE TTPEBPAIIICHHS;

2-as (haza — peakiysi KOHbIOTAINH.

l-aa ¢aza (memabonucmuueckue npespaujenus) - CBsI3aHA C PEAKIUIMHU
OKHUCJICHUS, BOCCTAHOBJICHHS, THIPOJIM3a W TMPOTEKAET TMPH ydacTUU (PEPMEHTOB,
TJIaBHBIM 00pa3oM, B DHJOIUIA3MATHYECKOM PETHKYJIYME TICUCHH U PEKE -—JIPYTUX
OpraHOB (HAMOYCUYHHUKAX, TOYKAX, KUIICUHUKE, JIETKAX U T.1.).

Oxwucrienne. B ocyliecTBIeHHH peakiuii OKHCIICHHS pPEIIaroIiee 3HAUYCHUC
UMEIOT MUKpPOCOMaJIbHBIC (pepMeHTHI meueHrn. OKUCIUTENIbHAs CUCTEMa COCTOMT M3
cuctembl nuroxpoma P-450, a takxke HAJI®OH-u HAJIH-3aBUCUMBIX pelyKTa3s.

MukpocomaibHble (PEPMEHTHI KaTATU3UPYIOT HE TOJIHKO OKHCIICHHE KHUPHBIX
KHCJIOT, TUPOKCIIIMPOBAHNE CTEPOUJIOB, OKUCIICHHE TEPIICHOB U AJKAJIOUJIOB, HO U
OKHUCJICHHE Pa3JIMYHBIX JIEKApCTB, MECTUIUIOB, KaHIeporeHHbx [IAY u apyrux
KCEHOOMOTHKOB.
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Takoe MHOTOOOpa3ue cyOCTpaToB, HA KOTOPOE BO3/EHCTBYET IuToXpom P-450,
ABJISIETCS CIIEACTBUEM MHOKECTBEHHBIX OpM (epMeHTa, YUCIO KOTOPBIX JTOCTUTAET
coTHH. B 0oTBeT Ha BO3JEHCTBHUE PA3NMYHBIX KCEHOOMOTHKOB B MEUEHU U APYTHX
opraHax MpPOUCXOJIUT UHAYKIMs cCHHTe3a TeX u30dopm mutoxpoma P-450, koTopsie
METa0OJIM3UPYIOT JAHHBIE TOKCHUKAHTBI, YTO SKBUBAJICHTHO PEAKIUM HMMYHHOU
CUCTEMBbI OpraHu3Ma Ha BO3JCHCTBUE Uy epOJHBIX OenkoB. [IoaTOMy Bech CIEKTp
3TUX (QepMeHTOB 0003HAYAIOT KaK T'€HHOE cymepceMercTBo nutoxpoma P-450, mms
KOTOporo Oblila MpejIokKeHa clenraibHas HOMeHKIaTypa. Hampumep: nuroxpoma
P-450 1Al u 1A2 — metaGonu3upyOT HOJUApOMaTHUYECKUE yriaeBomopoasl (1-s
apaOckasi 1mudpa o0003HAYAET TEHHOE CEMEWCTBO, JIATHHCKAas OyKBa — TEHHOE
nojiceMeicTo, 2-1 mudpa — KOHKPETHBIH QepMeHT); murtoxpom P-450 3A4 —
admnarokcun B, mutoxpom P-450 2E1 — MeTabonu3upyoT HUITPO30AMHUHBI | T.I1.

Boccranosnenue. Yaiiie Bcero MMEIOT MECTO PEaKIIMU BOCCTAHOBJICHHSI HUTPO-
U 230COEIMHEHUI B AMUHbBI, BOCCTAHOBJICHHE KETOHOB BO BTOPUYHBIE CITUPTHI.

I'unponus. Peub uaet, riaBHBIM 00pa3oM, O TUIPOJIU3E CIOXKHBIX 3(DUPOB U
aMUJIOB, C MOCIENyIoIIeN neaTepuduKanueil 1 1e3aMUHIPOBAHUEM.

2-a aza (peaxyuu KOHBIO2Ayuu) — OTO PEAKIUHU, TMPUBOIAIINE K
netokcukanuu. Hanbonee BaxkHbIe M3 HUX — 3TO PEAKIMH CBS3BIBAHUS aKTUBHBIX —
OH, —-NH;, —COOH wu -SH — rpynn u merabojguTa NEPBUYHOTO KCEHOOMOTHKA.
HNHTEepecHo, YTO HEKOTOpbhle KCEHOOMOTUKHU, B YaCTHOCTU JIEKaPCTBEHHBIE CPEACTBA,
MOTYT CTUMYJUPOBATh aKTUBHOCTH (DEPMEHTOB, Y4YaCTBYIOIIMX B METa0OJIU3ME
pa3IMYHBIX BEIIECTB (HE TOJBKO COOCTBEHHOM). Takas pepMeHTaTUBHAS MHAYKIUS
MOJKET CUMTATHCSA BBHITOAHOMU, T.K. META0OIM3M M BBIBEJICHHE TOKCUYECKUX BEIIECCTB
YCKOpSAETCS, €CITU TOJIbKO TPOMEXKYTOYHBIE META0ONMTHI HE OKaxyTcs Ooree
TOKCHUYHBIMH, YEM UCXOJIHBIE BEIICCTRA.

@dakTophl, BIUAIONIME Ha  METAa0OIM3M  YY)KEPOJHBIX  COCIUHEHUI.
UyxepoHble COCAMHEHUS OOBIUHO META0ONIM3UPYIOTCS PA3TUYHBIMH IYTSIMH,
o0pa3ysi MHOKeCTBO MeTa00MTOB. CKOPOCTh M HAIIPaBJICHUE ITUX PEAKIIUN 3aBUCST
OT MHOTHX (DaKTOpOB, PE3yJIbTATOM JEHCTBUS KOTOPHIX MOTYT OBITh M3MEHEHUS B
KapTHHE MeTaboJIM3Ma U, KaK CJIEJICTBUE, BOSHUKAIOT Pa3INuis B TOKCHYHOCTH.

O1u (PaKTOPHI MO CBOEMY MPOUCXOKIECHUIO MOKHO Pa3/IETUTh Ha:

a) TreHeTWyYeckue (TeHETHYECKH OOYCIIOBICHHbIE JaePEeKThl (PEepPMEHTOB,
Yy4acTBYIOIIME B META0OIU3ME Uy KEPOJHBIX COEIUHEHUN);

0) dbusuosiornyeckue (BO3pact, 1MoJj, COCTOSTHUE MUTaHUsI, HATUYNE Pa3TUYHBIX
3a00JIeBaHMi1);

B) (hakTOphl OKpyXkaroime cpenbl (00JydeHHE HOHUBUPYIOIIEH paauaiuen,
CTpECC U3-3a HEOIArONPUATHBIX YCIOBUHN, HATMYHUE APYTUX KCEHOOMOTUKOB).

OuyeHb BaXXHO /IS MIPOIECCOB JCTOKCHUKAIIMU, YTOOBI 00€ (a3bl IETOKCHUKAIIUU
(GYHKIIMOHUPOBAIM  COTJIACOBAHHO, C HEKOTOPHIM JIOMUHHPOBAHHWEM PpEaKIHUi
KOHBIOTAIIMN, OCOOCHHO, €CJTM Ha TIEPBOM CTaJUU B pe3yjIbTaTe METaOOIMCTHIECKUX
IpeBpalleHU U3 TepBOHAYAJIbHBIX KCEHOOMOTHMKOB O0Opa3ylOTCs BeEIeCTBa C
BBIPAKEHHON TOKCUYHOCTBIO.

[IpuHIIUTIMATFHO Ba)XKHOE 3HAYECHHWE JII HOPMAIBHOTO (DYHKITMOHHPOBAHUS
obeux (a3 METOKCHMKAIIMM WMEET W COOTBETCTBYIOIIMK YPOBEHb A(PPEeKTUBHOCTU
AHTUOKCUJAHTHOM  CUCTEMBI  KJIETKHM, YTO  ONPENESeTCSs  aKTUBHOCTHIO
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AHTUOKCUIA3HBIX (DEPMEHTOB W YPOBHEM HHU3KOMOJEKYJSIPHBIX AHTUOKCHIAHTOB:
ToK0(eposioB, 6nodraBoHOUA0B, BUTaMuHa C U JIp.; MOCKOJIbKY XOpOIIO M3BECTHO,
410 (YHKIMOHUPOBAHHE cUCTeMbl uToXpoma P-450 cBsizaHo ¢ oOpazoBaHHEM
akTUBHBIX (QopM Kkucioponaa: okcuapaaukaina, H»O,, KOTOpbie BBI3BIBAIOT
JIECTPYKIHIO MEMOpaH, B TOM 4ucjie MeMOpaH 3HJIOIUIa3MaTHYECKOTO PETUKYIyMa,
U, TEM CaMbIM, CIIOCOOHBI MOAABIATH AKTUBHOCTh IUTOXpOoM P-450 — 3aBUCHMMBIX
(dbepMeHTOB U 4YaCTUYHO (PEPMEHTOB KOHBIOTAI[MU, KOTOPbIE BCTPOEHBI B MEMOpaHbI U
AKTUBHOCTb KOTOPBIX CBsI3aHA C MEMOPAHHBIM OKPYKEHHUEM.

Takum 00pa3om, aHTHOKCHA3HAS CHCTeMa (PYHKIIMOHUPYET KakK €IIe OJHa
BA)KHAas1 CHUCTEMa JETOKCHMKalWUH, OOECIEeYMBAIOIIAas 3allUTy OpraHu3Ma OT
arpecCUBHBIX OPTaHUYECKHX CBOOOJHBIX PATUKAIIOB, MEPEKUCHBIX MPOU3BOIHBIX,
KOTOpBIE TaK K€ SBJSIOTCS OMAcHBIMH (haKTOpaMU OHKOTEHHOCTH, KaK U
paccMaTpUBaeMbI€ SK30T€HHbIC TOKCUKAHTHI.

Tema 10. AHTHAJINMEHTAPHBIC GAKTOPBI NUTAHUS

IToMUMO 4y>KEpOAHBIX COCIUHEHUN, 3arp3HAIOIINX UIIEBbIE TPOTYKTHI, TaK
Ha3bIBAEMBIX KOHTAMMHAHTOB — 3arps3HUTENCH, W TPUPOJHBIX TOKCHKAHTOB,
HEO0OXOMMO YUUTHIBATh JEHCTBUE BEUIECTB, HE 001aJal0MUX OOIIeH TOKCUYHOCTBIO
HO CIIOCOOHBIX M30MpaTENbHO YXYALIATh WK OJOKUPOBAaTh YCBOCHHE HYTPUEHTOB.
OTU COEAMHEHUS TIPUHSTO HA3bIBATh AHTUATMMEHTAPHBIMH (PAKTOPAMHU MUTAHHUSL.

OTOT TEpMHUH pACIPOCTPAHSETCS TOJBKO Ha BEIIECTBAa MPUPOJIHOIO
MIPOUCXOXKJICHHS, KOTOpBbIE SIBIISIFOTCS. COCTaBHBIMM  YacTSIMU  HAaTypaJIbHBIX
MPOJIYKTOB MUTAHUS.

[lepeyeHb aHTHANIMMEHTAPHBIX (PAKTOPOB IMHUTAHMS, JOCTATOYHO OOIIMPEH.
PaccMOTpuM HEKOTOpBIE U3 HUX.

Hneubumopol nuwesapumenvhvix Qepmenmos. K 3Toil rpynne oTHOCATCS
BellecTBa O€JIKOBOW MPHUPOAbI, OJOKHPYIOIMIME aKTUBHOCTb MUIIEBAPUTEIbHBIX
(bepMeHTOB (NENCUH, TPUIICUH, XUMOTPUIICUH, O.-amMuiia3a). benkoBble MHIHOUTOPHI
oOHapykeHbl B ceMeHax OOOOBBIX KylIbTyp (cos, (acomb u Ap.), 3JTAKOBBIX
(nmeHua, sYMEHb W Jp.), B Kaprodene, SMYHOM Oelke | Jp. MPOAYKTAX
PACTUTENBHOTO U )KUBOTHOTO MPOUCXOKICHUS.

MexaHu3M AeMCTBUS 3TUX COCIMHEHUI 3aKIII04YaeTcs B 00pa30BaHUU CTOMKHUX
KOMILJIEKCOB  «()EPMEHT-UHTMOUTOP»,  TOAABICHMH  AKTUBHOCTH  TJIABHBIX
MUIIEBAPUTENbHBIX (PEPMEHTOB M TEM CAaMbIM, CHI)KEHHUHU YCBOSIEMOCTH OEJIKOBBIX
BEILECTB U JPYTMX MaKpOHYTPHUEHTOB.

K Hactosmemy BpeMeHM O€NKOBbIE MHTHOUTOPHI JTOCTATOYHO XOPOILO
M3YYEHbl U TOAPOOHO OXapaKTepU30BaHbl: pacuIuppoBaHa NEpBUYHAS CTPYKTYpa,
M3YYEHO CTPOEHUE AaKTHUBHBIX IIEHTPOB HWHTUOUTOPOB, HCCIEAOBAH MEXaHU3M
AeHCTBUSI MHTUOUTOPOB U T.II.

Ha  ocHOBaHMM  CTPYKTYpHOIO  CXOJACTBa  BC€  OCJIKH-MHTUOUTOPHI
PACTUTENBHOIO MPOUCXOXKIEHUS MOXHO pa3eliuTh HAa HECKOJIbKO Tpymil,
OCHOBHBIMHU U3 KOTOPBIX SIBJIAIOTCS CJEIYIOLIUE:

1. CewmeiicTBO coeBOro HHruOMTOpa TpUncuHa (MuruouTopa Kynurua);

2. CewmeiicTBO coeBoro nuuruoutopa baymana-bupka;
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3. CewmeiicTBO KapTodeapHOro nuruoduropa l;

4. CewmeiicTBo KapTodenbHOro nuruourtopa ll;

5. CeMmelcTBO HHTHOUTOPOB TPUIICHHA OL-aMUJIA3bI.

WNuruburop Kynutna u unruburop baymana-bupka ObliIi BBIICIEHBI H3 CEMSH
COM. DTH HHTUOUTOPHI MOJABISIOT aKTUBHOCTh TPUIICHHA U XUMOTPUIICHHA.

B  xinyOHsax  kaprodens COAEpKUTCA  LEJIblii  Habop HMHIHOUTOPOB
XUMOTPUIICUHA U TPUIICHHA, KOTOPHIE OTIUYAIOTCS MO CBOMM (PU3UKO-XUMHYECKUM
CBOMCTBaM: MOJIEKYJSIDHOM Macce, OCOOEHHOCTSM aMUHOKHCIOTHOIO COCTaBa,
M302JICKTPUUECKUM TOYKaM, TepMo- U pH-ctabunbHocty u T.1. Kpome kaprodens,
OeJIKOBbIE HTHTUOUTOPHI OOHAPY>KEHBI B IPYTUX MACICHOBBIX, 3 UYMEHHO — B TOMATax,
OaknaxkaHax, Tabake. Hapsimy ¢ HMHruOMTOpamMM CEpUHOBBIX MPOTEMHA3 B HUX
OoOHapy>KeHbl U OEJIKOBbIE MHTMOUTOPHI IIUCTEMHOBBIX, aCIAPTUIILHBIX MPOTEUHA3, a
TaKXK€ METaJJI03K30IENTHAAS.

Ot OeJIKOBBIC UHTUOUTOPBI PaCTUTENIBHOTO IPOUCXOKICHUS
XapaKTEePU3yIOTCs BBICOKOM TEPMOCTAOUIIBHOCTBIO, UTO B LIEJIOM HE XapaKTEpPHO IS
BelleCTB OeJIKoBOW npupoabl. HanmpuMep, nonHoe pa3pylieHue cOeBOro HHruOuTopa
TPUIICHHA JOCTUraeTcs b 20 MUHYTHBIM aBTOKJIaBupoBaHueM mpu 115°C, wim
KUIISTYEHUEM COeBbIX 0000B B TeueHue 2-3 yacoB. M3 »3Toro ciemyer, 4To
ynoTtpebiieHne ceMssH O0OOBBIX KYJIBTYp, OCOOCHHO OOraTblix OCJIKOBBIMU
UHTUOUTOpaMU MUIIEBAPUTEIIBHBIX bepMeHTOB, Kak TUISt KOpMa
CEJIBbCKOXO3SMCTBEHHBIX JKUBOTHBIX, TaK M B IIUIIIEBOM PALIMOHE YEJIOBEKA, BO3MOXKHO
JIMILB [TOCJIE COOTBETCTBYIOLIEH TEIIOBOM 00pabOTKH.

Luanoecennvie 2enuxko3uodbt — HSTO TIUKO3UABI HEKOTOPHIX IMAHOTEHHBIX
aNbJIETUIOB U KETOHOB, KOTOPbIE NTPU (PEPMEHTATUBHOM WJIM KHCIOTHOM THUAPOIU3E
BBIJICJISIIOT CUHUJIBHYIO KUCJIOTY — BBI3BIBAIOLLYIO TTOPAKEHNE HEPBHOM CHCTEMBI.

W3 mnpencraBureneil IMAHOTEHHBIX TJIMKO3UIOB 11€J1I€CO00pPa3HO OTMETHUTH
JUMapHH, coAepKaluiics B 0enoil pacosu, 1 aMurianuH, KOTOpbId 0OHAPYKUBAETCS
B KOCTOYKAaX MUHJAJIS, IEPCUKOB, CIIUB, A0PUKOC.

buocennvie amunvi. K cOEIMHEHHSAM 3TOW TPYINIbl OTHOCSATCA CEPOTOHMH,
TUPaMHH, THCTaMUH, 00J1aJIal01HE COCYI0CYKUBAIOLINM JIEHCTBUEM.

CepoTOHHH coOAepXHUTCS BO (pyKTax M oOBOLIaX. THpaMuH dYalle BCETro
oOHapyxxuBaeTcsi B (EPMEHTUPOBAHHBIX TMPOJAYKTaxX, HAMpPUMEP B CHIpE JO
1100 wmr/kr. ConmepkaHue THCTaMHHA KOPpPEIUPYET C COJACpKAHUEM THpaMUHA B
ceipe or 10 mo 2500 mr/kr. B xommdectBax Oosiee 100 MI/Kr THCTaMHUH MOJXKET
IIPEACTABIIATH YIPO3Y AJIA 310POBbS YEJIOBEKA.

Anxanouost — BecbMa OOIIMPHBIA KJIACC OPTaHUYECKUX COCIMHEHU,
OKa3bIBAIOIIMX CaMO€ pAa3JIMYHOE JIEWCTBHE HA OpraHu3M 4ejoBeKa. OJTO U
CWIbHEUIINE ANbl, U TIOJIE3HBIE JIEKAPCTBEHHBIE CPEACTBA. lledyanbHO W3BECTHBIN
HApKOTHUK, CWIbHEHIIUN rammouuHoreH — JIC — nudTuinaMua JM3epruiioBOU
KHCJIOThI, ObLIT BBIICJIEH U3 CIIOPBIHBU, TPUOKA, PACTYILErO Ha PXKHU.

C 1806 r. uzBecteH Mop(duH, OH BBIJIEIICH U3 COKa T'OJIOBOK MakKa W SIBIISICTCS
OYCHb XOpOIIUM 00e300JMBAIOIIUM  CpPEJACTBOM, OJjlarojaps 4YeMmy Harlenl
NPUMEHEHHE B MEIUIMHE, OJAHAKO MPHU JJIUTEIBHOM YNOTPEOJCHUN MPUBOIUT K
Pa3BUTHUIO HAPKOMAHHH.
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Xopomo H3y4eHbl B HACTOSIIEE BpeMsl TakK Ha3blBAEMbl€ MYPUHOBbBIC
aJIKaJIOUJIbl, K KOTOPBIM OTHOCSTCS KO(GEMH M YacTO COMNPOBOXKIAIOIIUE €ro
TEOOPOMUH U TCODUIITHH.

Conepxxanue koderHa B ChIpb€ M PA3IMUHBIX MPOJIYKTaX KoJieOyuercs B
JOCTAaTOYHO MIUPOKUX Tpenenax. [lypuHOBbIE ankaaoujbl MpU CHUCTEMATHYECKOM
ynotpedienun ux Ha ypoBHe 1000 Mr B JieHb BBI3BIBAIOT y YEOBEKA MOCTOSHHYIO
NOTPEOHOCTh B HUX, HATIOMUHAIOIIYIO aJTKOTOJIbHYIO 3aBUCUMOCTb.

K rpymnmne creponaHbiX ankaaouaoB OyAyT OTHOCUTCSI COJJAHUHBI U YAKOHUHBI,
comepxamuecss B Kaprodene. MHadue WX Ha3bIBAIOT INIMKOAIKAJIOWIAMHU, OHH
coJiepKaT OJUH U TOT K€ arjJuKoH (COJJaHUIUH), HO PAa3JIMYHbIE OCTATKH Caxapos.

ConanuH BXoauT B cocTaB kaptodens. KomnuecTBo ero B opraHax pacTeHHs
pazimuuHo (Mr%): B 1nBetkax — g0 3540, mucteax — 620, cTebnsix — 55, pocTkax,
npopocunx Ha cBeTy — 4070, koxype — 270, makotu kiayOHs — 40.

[Ipu xpaHeHuu 3penblX U 3J0POBBIX KIYOHEH K BECHE KOJIMYECTBO COJIaHMHA B
HUX YyBeJU4yuBaercss BTpoe. OCOOEHHO MHOIO €ro B 3€JIEHBIX, MPOPOCHIMX U
nporHuBmIMX KIyOHsax. CBer, mnomamammmii Ha KapTtodeiab, CIHOCOOCTBYET
00pa30BaHUIO B HEM SIJIOBUTOTO TIIMKOAIKAION 1A, & OCBEUICHHBIE YYACTKU KOXKYPBHI U
MSAKOTH NMPUOOPETAIOT 3€JICHBIN IBET.

JlelicTBME COJIaHMHA HA OpPraHM3M 4YeJOBE€Ka M KUBOTHOIO CIIOkKHOE. B
OOJBIIINX JI03aX OH BBI3BIBACT OTPABJICHHUE, B MAJIBIX — MOJIe3€H (IIPU KOHIICHTPALIUU
ero ~2,8 mr Ha 1 Kr Maccel Tena).

B HeOonpmmMx KOHUEHTPALMIX COJAHUH 00JIaJaeT MPOTHBOBOCIAIUTEIBHBIM,
AHTUAJIEPTHYECKUM, 00€300JIMBAIONIMM M CHAa3MOJUTHYECKUM JAeiictBueM. Ilpu
MONAJaHUN €ro Ha BOCHAJIEHHYI0 KOXY WM CIHM3UCTYI0 OOOJIOYKY OTMEYaercs
OBICTpOE YMEHBbLIEHUE 00JH, 3y/1a, OTEYHOCTH U BOCHIAJICHUS TKAHEH.

ConaHuH B MaJIbIX KOJIMYECTBAX CHUKAET BO30YAMMOCTb HEPBHOW CHUCTEMBI,
YMEHBIIIAET YPOBEHb AapTEPUATBHOTO MABJICHHS, YTHETAeT BBIPAOOTKY COJSTHOM
KHCJIOTBI B KEIYJKE, YIy4IlaeT MOTOPHYI (DYHKIIMIO KHUIIIEUYHHUKA, YBEIUYHUBACT
COJIEpKaHME Kallisgd U YMEHbIIIAET KOHIEHTPALIUIO HATPUS B KPOBHU.

Xopommwii ekt gocTUraeTcs Nnpy JICUSHUH UM OOJIe3HEH cep/ilia M MOYeK;
SA3BEHHOM OO0JIe3HW >KeNmylka U JABEHAIATUIEPCTHOM KHUIIKU, TacTPUTOB C
MOBBIIIEHHON KUCIOTHOCTBIO JKEITyI0YHOTO COKa, 3aTI0OPOB U OECCOHHMUIIBI.

HekoTopsie npyrue 1ioabl pacTEHWM CEMEHCTBA IIACJIEHOBBIX TAaKKE
XapaKTEPU3YIOTCSI H3BECTHOW WM MPEANojaraéMod TOKCMYHOCThIO. K 3TuMm
MPOAYKTaM OTHOCSITCS OakiaXaHbl M TOMATHI.

Anmusumamunsl K HUIM OTHOCST JIBE TPYIIbI COETUHEHU.

1-1 rpynma — COEIUHEHUS, SBISIOMIMECS XUMHUUYECKUMM aHaJoramMu
BUTAMUHOB, C 3aMeEIIeHWEeM KaKOW-T1M00 (PYyHKIIMOHAIBHO Ba)XHOW TpyNmbl Ha
HEAKTUBHBIN pajuKal, T.e. 3TO YACTHBIN ciTyyail KJIIACCUYECKUX aHTUMETA00IUTOB.

2-1 Tpynma — COEAWHEHUsS, TeM WM UWHBIM 00pa3oM crnenupudecKu
WHaKTUBUPYIOIINE BUTAMHUHBI, HAMPUMEP, C MOMOINBI HMX MOIU(PUKAINH, WIH
OTPaHUYMBAIOIINE UX OMOJIOTHYECKYIO aKTUBHOCTb.

Ecnmu xmaccuduimpoBath aHTUBHUTAMHHBI IO XapakTepy AEUCTBHS, KaK ITO
NpUHATO B OMOXMMHUHM, TO TiepBasg (AaHTUMETA0OJMTHASA) TPyNIa MOXKET
paccMaTpuBaThCd B KaueCTBE KOHKYPEHTHBIX HWHTHOWTOPOB, a BTOpas —
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HEKOHKYPEHTHBIX, PUYEM BO BTOPYIO TPYIITY MOMAAI0T BEChMa pa3HOOOpa3HBIE TI0
CBOEH XMMHUYECKON MPUPOJE COSAMHEHHS W JlaXK€ CaMHU BUTAMHUHBI, CIIOCOOHBIE B
psifie cily4aeB OrpaHUYHMBaTh ACHCTBUE APYT Apyra.

PaccMoTpuM HEKOTOpBbIE KOHKPETHBIE TPUMEPBI COSTUHEHUN, UMEIOIIUX SIPKO
BBIPAKEHHYIO aHTUBUTAMUHHYIO aKTUBHOCTb.

Jletiyun — Hapymaetr oOMeH TpunTodaHa, B pe3ysibTare 4Yero OJIOKHpPYETCs
oOpa3oBaHue U3 TpunrodaHa HUALMHA — OJTHOTO U3 BAKHEUIIUX BOJIOPACTBOPUMBIX
BUTAMHUHOB — BUTaMuHa PP.

Huoonunykcycnas xucioma u — ayemudnupuOun — TAKKE  SABISIOTCS
AHTUBUTAMUHAMHU 10 OTHOIIEHHIO K BuUTaMuHY PP; cogepxkarcs B KyKypy3e.
UpesmepHoe ynoTpeOiaeHue MpoIyKTOB, COAEPKAIUX BbIIICYKa3aHHbBIE COETHUHECHMS,
MOKET YCUJIMBATh Pa3BUTHE IeIIIarphl, 00yCIOBICHHON AedunutoM Butamuaa PP.

Ackopbamoxcudaza ¥ HEKOTOpbIE JApPYyTrU€ OKUCIUTEIbHBIE (PEPMEHTHI
NPOSBIISIIOT aHTUBUTAMUHHYIO aKTUBHOCTH 10 OTHOIIIEHUIO K BUTaMuny C.

ConepxaHue ackopOaTOKCUIA3bl U €€ aKTUBHOCTh B PA3JIMYHBIX MPOAYKTAX
HEOJIMHAKOBA: HanboJiee akTUBHA aCKOpOAaTOKCH/Ia3a B Orypliax, Kabaukax, HAaUMEHee
— B MOPKOBH, CBeKkJie, momuaopax. [lpu nu3menbueHnn oBoIIEH 3a 6 4acoB XpaHEHUs
Tepsiercss Ooyiee ToJOBMHBI BuTamuHa C, T.K. HU3MENbYEHUE CIOCOOCTBYET
B3aUMOJICUCTBUIO (hepMeHTa U cyOcTpara.

Tuamunaza — aHTUBUTAMUHHBIN (akTop AJig BUTamMuHa Bi1 — Tmamumua. OnHa
COJICPKUTCSI B MPOJAYKTaX PACTUTEIBHOTO U JKUBOTHOTO IPOUCXOKIICHHUS,
HauOoJIbIlIee COAEPKaHUE 3TOro (hepMEeHTa OTMEUYEHO Y MPECHOBOJHBIX U MOPCKHUX
pBIO, KpOME TOTro, THAMHUHA3a MPOAYLHUPYETCS OAKTEpUSIMU KUIIEYHOTO TPaKTa, 4TO
MOJKET SIBJISITHCSI IPUYWHON JAePUITUTa THAMUHA.

Opmooughenonvt u  O6uoghnasonouost  (BemecrBa ¢  P-BUTaMUHHOMN
aKTUBHOCTBIO), COJEpKaluecs B Kope M 4Yae, a TaKKe OKCHUTHAMHH, KOTOPBIM
oOpasyeTcsi mpH JUIUTETFHOM KHUIISTYEHUU KHUCIBIX SITOA U (PYKTOB, MPOSIBISIOT
AHTUBUTAMHUHHYIO aKTUBHOCTH IO OTHOIIICHUIO K THAMUHY.

Bce 310 HEOOXOIMMO YYHUTBHIBaTH MPH YHOTPEOJICHUM, MPUTOTOBICHUU H
XPaHEHHUH THIIEBBIX MPOTYKTOB.

Jlunamun — aHTaroHUCT BUTamMuHa Bg, comepxxurca B cemeHax jbHa. Kpome
ATOr0, WHTUOUTOPHI TMHUPOJOKCAIECBBIX (PEPMEHTOB OOHAPYXKEHBI B CHEJOOHBIX
rpubax ¥ HEKOTOPBIX BUJAX CEeMsIH O00OBBIX.

Asuoun — 6enkoBast ppakius, coaepxKaniascsa B SMYHOM OeJKe, MPUBOASIIAs K
neduruty OuoTuHa (BuTamMuHa H), 3a cuer CBs3bIBaHMS W TIEpeBOJia €ro B
HEAaKTHUBHOE COCTOSTHUE.

T'uopocenuzuposannvie oicupvl — SBIAIOTCS  (PaKTOpaMH, CHUKAIOIIUMU
COXPaHHOCTh BUTaMUHA A-pEeTHHOJA.

['oBopst 00 aHTHMaNMMEHTApHBIX (akTopax MHUTaHUS, HEIb3sl HE CKazaTh O
eunepsumamuro3zax. I3BeCTHBI IBa TUMA: TUIIEPBUTAMUHO3 A U runepBuTaMuHos3 /1.
Hampumep, meyeHs CeBEpPHBIX MOPCKHUX JKMBOTHBIX HECheJOOHAa M3 — 3a OOJBIIOrO
coaepKaHHUsl BUTaMHUHA A.

Daxkmopbl, cHudICarOwue yceoeHue MuHepanbHulx seujecms. K HUIM B NEPBYIO
ouepenb CIEIyeT OTHECTH IaBEJIeBYIO KHCIOTYy U €€ coiu (OKcojaThl) (UTHUH
(nHO3UMTONTEKCapochopHas KUCTOTA) U TAHUHBI.
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[IpomyKTbl C BBICOKMM COJEPKAaHUEM IIIaBEJICBOM KHUCJIOTHI CIOCOOHBI
NPUBOJUTH K CEPHE3HBIM HAPYIIEHHUSIM COJIEBOrO OOMEHa, HeOOpaTHMO CBSI3bIBATH
MOHBl  KallblIMisl. Y CTAaHOBJIEHO, YTO MHTOKCHKAlMs IIaBEJIEBOM  KHUCIOTOMN
nposBisieTcs B 00blIel crenenu Ha pone Aedunura Butamuna /1.

N3BecTHBI ciaydyan OTpaBICHHUW C JETAIbHBIM MCXOJIOM, Kak OT CaMou
HIaBeJIeBOM KHUCIOTHI (MpH (panbcupuKaMKU MPOAYKTOB, B YaCTHOCTH BHH, KOTIJa
MOJIKUCJICHHE MPOBOJIUIN JICIIEBOM I1aBeJIEBOM KHUCIOTOW), TaK M OT U30BITOYHOIO
MOTPEOJICHUST TIPOYKTOB, COAEPKAIIMX €€ B OONbIIMX KoiaudecTBax. CMepTrenbHast
71032 711 B3pOCHbIX JroJel konebsercs or 5 10 150 T 1 3aBUCUT OT LEJIOro psijaa
dakTopoB. ComepxaHue IIABEICBOM KUCIOTHI B CPEHEM B HEKOTOPHIX PACTCHHUSIX
takoBo (B mr/100r): mmuuat — 1000, peBens — 800, maBens — 500, kpacHast CBeKJIa —
250.

®utuH, Onaromaps CBOEMY XUMHUUYECKOMY CTPOCHHIO, JIETKO o0pa3yer
TPYJIHOpPAcCTBOpUMBIE KoMIulekchl ¢ moHamu Ca, Mg, Fe, Zn, u Cu. Dtum u
o0BsCHsIETCS ero AuMuHepan3yomuid 3¢dext. JJoctatogyHO OO0 KOIUYECTBO
(GUTHHA COAEPKUTCS B 3JIAKOBBIX M OOOOBBIX KyJbTypax: B IIICHHIIE, TOPOXE,
Kykypy3e ero coxaepxkanue ~400 wmr/100r mpomaykra, NMpuyeM OCHOBHAs YacTh
COCpEIOTOYEHA B HAPYKHOM CJIO€ 3€pHa. XJjieO, BBINICYCHHBIA W3 MYKH BBICILIETO
copTa, MpaKkTUYECKH He colaepkuT ¢uThHa. B xyebe U3 pikaHOW MyKH €ro Malo,
OJ1aros1apsi BEICOKOM aKTUBHOCTH (hUTa3bl, CHOCOOHOM paclIeruisiTh (PUTHH.

JlyOunbHble  BellecTBa, KodewH, OauiacTHbIE  COCAUMHEHUS  MOTYT
paccMaTpuBaThCs Kak (haKTOPbI, CHUXKAIOIINE YCBOCHUE MUHEPAJIbHBIX BEILIECTB.

HeGnaronpusitHoe BiMAHHE IyOWJIbHBIX M Oa/JIaCTHBIX COEAMHEHUN Ha
YCBOSIEMOCTbh Kejie3a TOPMO3UTCS aCKOPOMHOBOW KUCJIOTOU, LIMCTEMHOM, KAJIBIIUEM,
dbochopom, 4TO ykazbiBaeT Ha HEOOXOAMMOCTh MX COBMECTHOTO HUCIIOJIb30BaHUS B
palmoHe.

Kodenn, comepxkamuiicss B kode, akTUBU3UPYET BBIJCICHHE U3 OpraHU3Ma
KaJIbI[Msl, MAarHusi, HaTpus, pAga APYTUX OHJIEMEHTOB, YBEJIWYMBAsi TEM CaMbIM
MOTPEOHOCTH B HUX.

[lokazano wuHrHOUpylOIee JEHCTBHE  CEPOCOJEpKAIIUX  COCIUHEHUM
(3000reHBl) Ha ycBOsieMOCTh Homa. K mpoaykTaM 3000r¢HHOTO JEHWCTBUS OTHOCSTCS
Kamycta OeJoKOuYaHHas, IBETHas, KOJIbpaOu, TypHEIC, peauc, HEKOTOpbie O00OBEIE,
apaxuc — Mpy U30BITOYHOM MX MOTPEOJICHNH, TOITOMY B YCIOBHSX HEAOCTaTKa Hona
B BO/JIC U MHUIIIE HEOOXOAUMO UX OIrpaHUYEHHOE OTpeOICHUE.

Ankoeons MOXHO paccMaTpuBaTh Kak padUHUPOBAHHBIN MPOIYKT MUTAHUS,
KOTOPBI MMEET TOJBKO YHEPreTUUECKyr LEHHOCTh. IIpu okucienuu 1 r 3TaHONa
BBIJICTISICTCST 7 KKaj SHEPruH, 4YTO JIEKHUT MEXAY KaJIOPUHHOCTHIO YIJIEBOJAOB U
KUPOB. AJIKOTOJb HE SBJISICTCS MCTOYHUKOM KaKUX-JIMOO TMHIINEBBIX  BEIIECTB,
MIOATOMY €T0 4acCTO HA3bIBAIOT HCTOYHUKOM «XOJIOCTBIX)» KaJOpUM.

[Tonagass B opraHuM3M 4YeIOBEKa, JTAHOJN IOJ] BO3JCHCTBHEM (QepMeHTa —
AJIKOTOJIbJIETUIPOT€HA3bl OKUCIISETCS 10 alleTalIbJIETU/IA.

Ankorons cuHTE3UpyeTrcsi (EepPMEHTHBIMH CHCTEMAaMH OpTaHW3Ma  JIs
COOCTBEHHBIX HYXKJ] M1 B TCUCHHE JTHS OPTaHWU3M UYEJIOBEKa CITIOCOOCH CHHTE3UPOBAThH
oT 1 10 9 r 3TUIOBOrO CHHUpTa. DHAOTEHHBINA AJIKOTOJb SIBISETCS €CTECTBEHHBIM
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METaboIUTOM M (DEPMEHTHBIX MOIIHOCTEHW OpraHW3Ma BIIOJHE XBATaeT I €ro
OKHCJICHUS B YHEPTETHUECKUX IIETISX.

[Ipu moTpebiieHnu anmkoroislt B OOJBIIUX KOJTUYECTBaX (EepMEHTHI He
CTPABIISAIOTCS, TIPOMCXOAUT HAKOIUICHUE STHUJIOBOTO CIIMPTA U YKCYCHOTO ajbJCTH/A,
YTO BBI3BIBAET CHUMITOMBI OONIMPHON WHTOKCHKAIMHU (TOJIOBHAs 0O0Jib, TOIIHOTA,
apUTMHUSL  CEpJICYHBIX  COKpalieHui). Takum 00pa3oMm, ajaKOTOJb  MOYKHO
paccMaTpuBaTh KaKk aHTHAIMMEHTApHBIH (aKTop THUTaHWs, TNPUBOMSIIIANA K
crenu(pruIecKkuM HapylIeHHeM 0OMEeHa BEIIECTB.

VY nropeit, moTpeOIsommx OOJBIINEe KOJIWYECTBA AIKOTOJIsl, 0OHAPYKUBAETCS
AeUIIIT HE3aMEHUMBIX BemiecTB. [IpuMepoM MOTYT CIYXUTh TKEIble (OPMBI
HEJOCTAaTOYHOCTH BUTAMHHOB Yy QJKOTOJMKOB: QJKOTOJIbHBIE (DOPMBI MMOJTMHEBPUTA,
nesiarpel, 0epu-0epu u T.1I., a TAK)KE TUIIOTIUKEMUs, T.K. STAHOJN OJIOKUPYET CUHTE3
TJIFOKO3BI U3 JJaKTaTa U aMUHOKHUCIIOT.

XpOHUYECKOE MOTPEOJICHNE ANTKOTOJBHBIX HAMHMTKOB MPUBOAUT HE TOJIBKO K
aBUTAaMHHO3aM, HO U K HapyLIECHUIO YTJIEBOJAHOTO, dKUPOBOTO U OEIKOBOrOo OOMEHa U
3aKaHYMBAETCSA, KaK TMpaBWIO, OHOXUMHUYECKOW KaTacTpodoil C  TAKEIbIMU
NAaTOJIOTUSIMHU.

Takum 00pa3zom, paccCMOTpEHHbIE KOMIIOHEHTHI HMUIIM CIIOCOOHBI OKa3bIBAThb
HEOJaronpusITHOE BO3ACHCTBUE Ha OpraHu3M uejoBeka. CBeAeHHMS O HHUX
CBUJETEIBCTBYIOT O HEOOXOJUMOCTH UX YU€Ta MPU COCTABICHUU PALIMOHOB MUTAHUS,
OpU pPEIICHUH psia TEXHOJOTMYECKUX BOMPOCOB B TPOU3BOJICTBE MPOIYKTOB
MUTAHMS, a TAKXKE UX KyJIMHApHOH 00paboTKe.

Tema 11. IInmesbie 100aBKU: KIACCHPUKALUA, THTHEHUYECKUE TPHUHIMIIbI
HOPMHMPOBAHUSA M KOHTPOJIb 32 IPUMEHECHUEM

Tuwesvie 006a6KkU — XUMUYECKUE BEIIECTBA U MIPUPOIHBIE COSTUHEHUS, CAMU
1o cebe He ynoTpeOsieMble KaK MUIIEBON MPOTYKT UM OOBIYHBIA KOMITOHEHT TTHUIIIH.
OHu TpenHaMepeHHO M00aBJSIOTCS B MHUINEBBIE CUCTEMBI MO TEXHOJIOTHYECKUM
COOOpaKEHMSIM Ha Pa3IMYHBIX JTArax MPOU3BOJICTBA, XpaHEHUS, TPAHCIIOPTUPOBKU
TOTOBBIX TPOJIYKTOB C IEJBIO YJIYUIICHUS WA OOJErdeHusi MPOU3BOJACTBEHHOTO
Mpolecca WIM OTACIBbHBIX €ro OIepaluii, yBEIWYEHUS CTOMKOCTH MPOAYKTa K
Pa3JIMYHBIM BHUJIAM MOPYH, COXPAHEHUS CTPYKTYPhI U BHEIIHETO BUJA MPOIYKTA WITU
HaMEPEHHOTO U3MEHEHUS OPraHOJICNITUYECKUX CBOWCTB.

OcHosHvle yenu 66edeHUs Nuuegblx 000agoK NPELyCMaTPUBAIOT CIIEIYIOLINE
pE3yNbTATHI.

1. CoBepllleHCTBOBAHUE TEXHOJOTHHM TOATOTOBKH U TEpPepadOTKU MUIIEBOTO
CBIPbsSl, M3TrOTOBJICHUSA, (DACOBKM, TPAHCIOPTUPOBAHUS M XPAHEHUS] TMPOTYKTOB
nutanus. [Ipumensembie pu 3TOM J100aBKU HE JIOHKHBI MACKUPOBATH MOCEACTBUM
WCIIOJb30BAaHUS HEKAYE€CTBEHHOTO WJIM HWCIOPYEHHOTO ChIPhS, WU MPOBEICHUS
TEXHOJOTUYECKHUX OINEpalii B aHTUCAHUTAPHBIX YCIOBUSIX.

2. CoxpaHeHue MpUPOIHBIX KaUe€CTB MUIIEBOIO MPOIYKTA.

3. VYiydlieHue OpraHoJENTUYECKUX CBOMCTB MHINEBBIX MNPOAYKTOB U
YBEJIMYECHHUE X CTAOMIBHOCTU TIPH XpaHEHUH.
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[IpumeneHnre MUIIEBBIX J0OABOK JOMYyCTHMO TOJBKO B TOM Clydae, €CJIM OHU
Jake IpH JJIUTEILHOM MOTPeOJIeHUH B COCTAaBe MPOAYKTa HE YIpOXkaroT 370POBBIO
YeJI0BeKa, U MPU YCIOBHH, €CIIU MOCTaBICHHbIE TEXHOJIOTMUECKHUE 33J]a4ll HE MOTYT
OBITH PEIICHBI UHBIM ITYTEM.

Tuwesvie 0obasku pazdensiom Ha HECKOJIBKO TPYIII:

- BEILIECTBA, YJIYYIIAIONIMEe BHEUIHUI BHUJ MHILEBBIX MPOAYKTOB (KpacHUTENH,
CTaOMIN3aTOPBI OKPACKU, OTOCITMBATEIIN );

- BEUIECTBa, PETyIUPYIOIIME BKYC MPOJIyKTa (apOMaTHU3aTopbl, BKYCOBBIC
100aBKH, MOJICIANIMBAIONINE BEIIECTBA, KUCIOTHI U PETYIATOPHI KUCIOTHOCTH);

- BEIIECTBA, PETYIHUPYIOIMIME KOHCHUCTEHLMIO U (OPMHUPYIOUIUE TEKCTYPY
(3arycturenu, reneoOpazoBaTeiii, CTaOMIN3aTOPhI, YMYJIBraTOPHI U JIp.);

- BCINECTBA, TOBBIAIOIIAE COXPAHHOCTh TNPOAYKTOB MHTAHHUS U
YBEJIMYHUBAIONINE CPOKU XpaHEHHUS (KOHCEPBAHTHI, aHTHOKCHIAHTHI U JIP.).

Ota knaccuduKalys MUIIEBBIX J00ABOK OCHOBAaHA HA HUX TEXHOJOTHYECKHX
GyHKIUSAX.

K numeBsiM 1006aBkaM HE OTHOCSAT COEAMHEHHS, TMOBBIIIAIONINAE IMUIIEBYIO
[IEHHOCTh MPOAYKTOB MUTAHUS U MPUUYUCIISIEMbIE K TPYIIE OMOJIOTMYECKU aKTUBHBIX
BEIIECTB, TAKHE KaK BUTAMUHbBI, MUHEPAJIbHBIC BEIIECTBA, AMUHOKHUCIIOTHI.

3aK0OH O KadyecTBE M OE30MaCHOCTH TMHUIIEBBIX MPOJIYKTOB TMpejiaraet
CJIeIyIOIIee OTMpPEEICHHE: «IUIIEBbIE T00aBKU — MPUPOJHBIC WM MCKYCCTBEHHBIC
BCIIECTBA M WX COCAMHCHHS, CIEIUATBHO BBOJWMBIC B THINEBBIC MPOMYKTHl B
MIPOIIECCE MX M3TOTOBJICHUSI B TEJISAX MPHUIAHUS IMHIIEBBIM MTPOIYKTAM OIPEACICHHBIX
CBOMCTB M COXpaHEHUS KauyeCTBA MUIIEBHIX MMPOITYKTOBY.

CrnenoBaTenbHO, MUIIEBHIE TO0OABKM — 3TO BEIIECTBA, KOTOPHIE CO3HATEIHHO
BHOCSAT B THWIIEBBIC MPOIYKTHI JUIsl BBITIOJHCHUS OMpeAeneHHbIX (QyHkmui. Takne
BCIIIECTBA, HA3bIBAEMbBIC TAKKE MPSMBIMU MHUIIEBBHIMU J00aBKaMHU, HE SIBIISIOTCS
MMOCTOPOHHUMH KaK HAIpUMep, pa3HOOOpa3HbIe KOHTAMUHAHTHI.

[TumeBbie 100aBKM yMOTPEOJIAIOTCS YETOBEKOM B TEUYCHHE MHOTHX BEKOB
(comp, mepell, MyCKaTHBIM OpeX, KOpHUIIa, M), OJTHAKO ITUPOKOE UCIOJIb30BAaHUE UX
Hayanock B KoHIE XIX Beka u ObUIO CBA3aHO C POCTOM HACEJICHUS M KOHIICHTpAIIHEH
€ro B TOpOJIax, YTO BBI3BAJIO HEOOXOJAMMOCTH YBEIMYECHHS 0OBEMOB MPOU3BOJICTBA
MPOIYKTOB TUTAHUS, COBEPIICHCTBOBAHHE TPAIUIIMOHHBIX TEXHOJOTHH  UX
MOJIYYSHUS C UCTIOJIb30BAHUEM JIOCTUKEHUN XUMHUH U OMOTEXHOJIOTHH.

CeromHsi MOYKHO BBIJICTTUTH €I1I€ HECKOJIBKO MPUYUH ITUPOKOTO UCITOTH30BAHUS
MUTIEBBIX T00ABOK MPOU3BOIUTEIAMHI MTPOTYKTOB MTUTaHUsA. K HUM OTHOCSTCS:

- COBPEMECHHBIE METOJIBI TOPTOBJIA B YCJIOBHUSAX TEPEBO3a MPOIYKTOB MUTAHUS
Ha OOJBIIME PACCTOSHUSA, YTO OINPENETHIO HEOOXOAUMOCTh MPUMEHEHHUs T00aBOK,
YBEJIMYHMBAIONINX CPOKH COXPAHCHUS UX KauyeCTBa;

- OBICTPO HW3MECHSIOIINECS WHAWBHUAYyaJIbHBIC TPEJICTABICHUS COBPEMEHHOTO
MOTpeOUTENsT O MPOAYKTAX MHUTAHHS, BKIIOYAIONINE WX BKYC U TNPHUBJICKATEIHHBIN
BHEIIIHUN BUJ], HEBBHICOKYIO CTOMMOCTH, YJOOCTBO HCIIONB30BAHHUS, YTO CBS3aHO C
MCIIOJIb30BAaHUEM apOMATU3aTOPOB, KPACUTENICH U JPYTUX MUIIEBHIX T00ABOK;

- CO37laHME HOBBIX BHUJIOB MHIIM, OTBEYAIONIEH COBPEMEHHBIM TPEOOBAHUSIM
HAyKd O TUTAaHUU (HU3KOKAJOPUMHBIE TMPOAYKTHI, AHAJIOTH MSCHBIX, PBIOHBIX
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OPOAYKTOB), UYTO CBSI3aHO C  HCIIOJIb30BAHHEM JI00aBOK, PEryJIUPYIOLIUX
KOHCUCTEHIIMIO MUILEBBIX MPOJYKTOB;

- COBEPILIECHCTBOBAHUE TEXHOJOTUU TMOJIYYEHUS! TPAAUIIMOHHBIX MPOIYKTOB,
CO37]aHME HOBBIX MPOJYKTOB MUTAHUS, B TOM YHCIE MPOAYKTOB (DYHKIIMOHAILHOTO
HA3HAYCHUS.

Yucino nuieBblx J00aBOK, MPUMEHSEMBIX B IPOU3BOJACTBE MHUIIEBHIX
POJYKTOB B pa3HbIX CTpaHax, gocturaer cerofgHs 500 HauMeHoBaHMi (HE cuuTas
KOMOWHHPOBaHHBIX 100aBOK, WHIUBU Ty ATBHBIX TYITACTHIX BEIIIECTB,
apoMatu3aTopoB), B EBponetickom CoobmiecTBe kinaccudunupoBano okoso 300.

Jlis rapMOHHM3AallMM WX HCIOJIB30BAaHMUS MPOU3BOAMTENSIMU Pa3HBIX CTpaH
EBponeiickum  CoBeToM  paspaboTaHa paunuMoHalbHas cucreMa nudpoBoi
KOAU(PUKAIIMU MULIEBBIX 100aBOK ¢ JuTepoil «E». OHa BKJIIOYEHA B KOJEKC AJIs
numieBbix  npoayktoB  MAO/BO3  kak MexayHapomHas 1mudpoBas CcHCTEMa
koaudukanuy nuiieBbx g1o6aBok (International Numbering System — INS). Kaxnoii
NUIIEBON J100aBKe MPUCBOEH LU(PPOBON TpeX— WM YEThIpeX3HAUHbI HOoMmep. OHU
UCIIOJIB3YIOTCSL B COYETAaHMM C Ha3BaHUSAMU  (YHKIHUOHAIBHBIX  KJIACCOB,
OTpaXAIOIUX TPYNIUPOBKY MHUIIEBHIX JO0OABOK MO TEXHOJIOTHYECKUM (PYHKIUSIM
(monkaccam).

Wunexc E cneumanmucTsl OTOXKAECTBISAIOT Kak co cioBoM EBpoma, Tak u ¢
ab6peBuatypamu EG/EV, a taxke co crmoBamu essbar/edible, uto B mepeBoae Ha
PYCCKHI 03HAYAET «ChEeTOOHBINY.

[IpucBoeHHE KOHKPETHOMY BEIIECTBY CTaTyca MHUIIEBOM J00aBKH U
uACHTU(PUKAIIMOHHOTO HOMepa ¢ wuHAekcoM «E» mMeer dYeTkoe TOJIKOBaHHE,
MoJIpa3yMeBaroIiee, 4ro:

a) TaHHOE KOHKPETHOE BEIIECTBO IPOBEPEHO Ha 0€30MaCHOCTb;

0) BEIIECTBO MOXET ObITh MPUMEHEHO B paMKax €ro YyCTaHOBJIECHHOMU
0€30MacCHOCTH U TEXHOJIOTMYECKON HEOOXOAUMOCTH MPHU YCIOBHUU, YTO IMPUMEHEHUE
ATOrO BEILECTBA HE BBEJET MOTpPeOUTENs] B 3a0iyXJIE€HHWE OTHOCUTENIbHO THIA U
COCTaBa MUIIEBOrO MPOAYKTA, B KOTOPBI OHO BHECEHO;

B) JUIsl JAHHOTO BEIIECTBA YCTAaHOBJICHBI KPUTEPUU UYUCTOTHI, HEOOXOAUMBIC
JUTSL TOCTHYKEHUS OTIPEJICIICHHOTO YPOBHSI KA4eCTBA MIPOYKTOB MUTAHUSI.

Hanuune numieBoit 1006aBKky B MPOAYKTE JOJKHO YKa3bIBaThCS HA AITUKETKE,
Ipyu 3TOM OHa MOXET O0003HAuaThCid KakK WHAMBHUAYyaJIbHOE BEIIECTBO WM Kak
MPEICTAaBUTENh KOHKPETHOTO (DYHKIIMOHALHOTO Kjlacca B COYeTaHWU ¢ kKojgom E.
Hanpumep, 0en3oar HaTtpus win koHcepsant E 211.

CormnacHo TpenyiokeHHOM cuctemMe UUGPOBOM KOAMPUKALUUA MHUILIEBBIX
100aBOK, WX Kiaccu(ukamus, B COOTBETCTBUM C HA3HAYCHUEM, BBITIISIAUT
CIEAYIOIIMM 00pa3oMm:

- E 100 — E182 — xpacurenu;

- E 200 u nanee — KOHCEPBAHTHI;

- E 300 u nanee — aHTHOKUCIUTENN (AHTUOKCUIAHTHI);

- E 400 u nanee — crabunmu3aTopbl KOHCUCTEHIINH;

- E 450 u nanee, E 1000 — smynbsratopsl;

- E 500 u nanee — peryiasiTopbl KUCIOTHOCTH, PA3PhIXJIUTEIIH;

- E 600 u nanee — ycunuTenu BKyca U apomara;
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- E 700 — E 800 — 3amacHbie HHAEKCHI ISl APYTOl BO3MOXKHON HH(POpMAIIHH;

- E 900 u nanee — rima3upyrooIge areHThl, YIy4lIuTeId MyKH U XJieoa.

Muorue numieBble J00aBKM HMMEIOT KOMIUIEKCHBIE TEXHOJOTUYECKHE
(GyHKIMHM, KOTOpbIE MPOSIBISIOTCS B 3aBUCUMOCTH OT OCOOEHHOCTEM MHINEBON
cuctembl. Hanpumep, no6aska E 339 (pocdaTel HaTpus) MOKET MPOSABIATH CBONCTBA
peryisTopa KUCIOTHOCTH, SMYJIbraTopa, CTaduiIn3aTropa, KOMIUIEKCooOpa3oBarTens 1
BOJIOY/ICP>KUBAIOIIETO areHTa.

[IpumeneHne mnHIIEBBIX J00aBOK TpeOyeT CTPOrod periJaMeHTaluu |
CHEIHAIEHOTO KOHTPOJIS.

MeXayHapomHBI  OMBIT  OpPraHW3allid W TPOBEICHUS  CHCTEMHBIX
TOKCHUKOJIOTO-TUTUEHUYECKUX HCCIICOBAaHUM MHIIEBbIX J00aBOK 0000IIeH B
cnermainbHoM nokyMente BO3 (1987/1991) «llpuHiunsl oneHKH 0€30macHOCTH
MUIIEBBIX T00ABOK M KOHTAMUHAHTOB B TIPOYKTaX MUTAHUS.

Cornacio 3akoHy P® «O caHuTapHO-3MUAEMHOIOTHUYECKOM OJIaronoayduu
HACeJICHUs» TOCYJApPCTBEHHBIN MPEeAYNPEAUTEIbHBIA M TEKYIIUHA CaHUTAPHBIM
HAJ30p OCYIIECTBIISIETCS OpraHaMu CaHUTAPHO-IIUIEMUOJIOTHYECKON  CITY>KOBI.
be3onacHOoCTh TpUMEHEHUS MHINEBBIX J00ABOK B MPOU3BOJACTBE MHUIIEBHIX
MIPOJIYKTOB PErjaMEHTUPYeTCa JOKyMeHTaMu MuHucTepcTBa 31apaBooxpanenust PO.
JlormyctuMoe  CyTOYHOE  NHOTpeOJieHHe  SBISETCS  LEHTPAJIbHBIM  BOIPOCOM
o0ecniedueHus 0€30MaCHOCTH MUIIEBBIX 100aBOK B TeueHue nocueaaux 30 jer.

O be3onacnocmu nuuesvlx 0006a80K

Ucnonb3oBanne 100aBOK BO3MOXKHO  TOJBKO TIOCJIE€ TPOBEPKU  HX
O0e3omnacHocTh. BHeceHwe NUIEBBIX J00aBOK HE JOJDKHO YBEIWYUBATH CTEICHb
pUCKa, BO3MOXXHOTO HEOJArompusITHOTO JEUCTBUA MPOJAYKTa Ha 3J0pPOBbE
MOTPEOUTENS, a TaKXKe CHIKATh €ro IMHUIIEBYI0 IIEHHOCTh (3a HCKIOUYEHHUEM
HEKOTOPBIX MPOAYKTOB CIIEIHATBHOTO U JUETUUSCKOTO TTOPAKCHHUS).

OnpeneneHue NPaBUIBHOTO COOTHOILICHHS MEXAY J030M M peakiuei
YyeJoBeKa Ha Hee, NPUMEHEHHE BBICOKOro KodddumueHta 0e30mMacHOCTH
rapaHTUPYIOT, YTO UCIOJIb30BAHUE MHINEBON J00aBKU, NMPU COOIIOICHUA YPOBHS €€
MOTPEOJICHUS HE TIPEACTABIIICT OMMACHOCTH JIJIS 3JI0POBbSI YEJIOBEKA.

BaxneiimuM ycimoBuem obecriedeHuss 0€30MacHOCTH IMHINEBBIX MPOIYKTOB
SBJISIETCS COOJIIOZIEHNE JOMYCTUMOM HOPMBI CYTOYHOTO NOTPEOJEHHUS MUILEBBIX
no6asok (JICIIT). Pacter uncio KOMOMHMPOBAHHBIX MHUIIEBBIX T00ABOK, MUIIEBBIX
yIAy4dlIuTeNnen, coaepKalux nuiieBbie, Onosorunuecku aktupHbie go0aBku (BAJL) u
npyrue KommnoHeHThl. [locTenmeHHO co3gaTenu MUIIEBBIX J100ABOK CTAaHOBATCS U
pa3paboTYMKaMu TEXHOJIOTUU UX BHEJIPEHUS.

B Poccuiickoii denepanmu BO3MOXKHO ITPUMEHEHHUE TOJIBKO TE€X IMHUIIEBBIX
n00aBOK, KOTOpbIe MMEIOT paspemeHue ['occansmumHam3opa Poccum B mpenenax,
npuBefeHHbIX B Canutapasix mnpaBwiax (CanlluH) (mepedenp »TX a00aBOK
npuBeeH B nmpuiaoxkernn 7 k CanlluH 2.3.2.1078-01).

[TumeBbie 100aBKU TOKHBI BHOCUTHCS B TTUIIEBBIE TIPOAYKTHI B MUHUMAIHHO
HEOOXOJIMMOM ISl JOCTHOKCHHUS TEXHOJOTHYECKOTO 3((deKTa KOIMYEeCTBE, HO HE
Oonee ycraHOBIEeHHBIX CaHUTAPHBIMU TIPABUIIAMH TIPEIETIOB.
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UccnenoBanune Oe3omacHocTH THUIIEBBIX A00aBok, onpenenenue JICH, JCII,
ITJIK — CclIOXKHBIN, JIUTEIbHBIN, OYEHb IOPOTOM, HO KpailHEe HYKHBIA U BAKHBIN JJ14
3M0pOBbS  Jtojge  mporecc. OH  TpeOyeT  HENpPEephIBHOIO  BHUMAHHUS |
COBEPIIICHCTBOBAHUS.

Tema 12. ®anbcupuranus NUIIEBbIX MPOAYKTOB

C ToukM 3peHust 6€30MaCHOCTH MPOYKTOB MUTAHUS 3HAUUTEIIBHYIO OMTACHOCTh
MOTYT TIPEACTABIISITH K HEKOTOPBIE BUABI (paibcuuKkanuy MUAIeBbIx mpoaykToB. Kak
MPaBUJIO, 3TO BUABI ACCOPTUMEHTHOU (parmbcudukanuu, KOTOpble MOTYT IPUBECTH K
UCIIOJIb30BAaHUIO  OMACHBIX  3aMeHuTenei. Buael Takux  Qanbcudukanmii
pasHooOpasubl. [lpumepamu MoOryT CIOyXuTh: (QanbCUPUKANKUSI AITKOTOJIBHBIX
HAMUTKOB MYTEM YAaCTUYHOM WJIM TOJHOM 3aMEHbl MUIIEBOTO 3THJIOBOTO CHUPTa
TEXHUYECKUM CIOUPTOM, COJAEPKAIIUM BPEOHBIE MPUMECH; IPUTOTOBJIECHUE
«HUCKYCCTBEHHBIX» BHUH; HCIIOJIb30BAHUE 3aMpEHIEHHBIX IMHUIIEBbIX T00aBOK WIH
IIPUMEHEHHUE UX B MOBBIIIEHHBIX KOJIMYECTBAX; HEAOCTATOYHOE OTACICHHUE TPUMECEU
B KPYISIHBIX IPOJAYKTaX, HCIOJIb30BaHUE 3arpsi3HEHHOIO PACTUTEIBHOIO CBIPbS,
OOJILHBIX KUBOTHBIX, HICTIOPYCHHBIX TOJTy(HaOPUKATOB U T.]I.

B kaxgoM KOHKpeTHOM ciy4yae TpeOyeTcs cheluralibHas TUTHeHUYecKas
OIICHKA, OCHOBaHHas Ha COBPEMEHHONW HOPMAaTHBHO-METOJMYECKOW ©Oaze u
OCYIIECTBIISIEMAasl TOCYJAPCTBEHHBIMM OpraHaMM HaA30pa 3a KAadeCTBOM U
0€30IaCHOCTHIO MUILIEBBIX TPOTYKTOB.

OcoOblif  uHTEpeC  MPEACTaBISIIOT  TaK  Ha3bIBAEMble  I'€HETHYECKHU
MOAU(PUUMPOBaHHbIE  (TpaHCTE€HHbIE) MNpOAYKTHl nuTaHusa. CooOmeHue o
TEHETUYECKU MOAM(MUIIMPOBAHHBIX PACTCHUSX M TMOJYYEHHBIX M3 HUX MPOAYKTaX
nuTaHus nosBWIMCh B Hadaie 90-x rr. B Hacrosimee BpeMsl T€HETHYECKOMY
M3MEHEHUIO TIOJIBEpracTcsl BaKHEWIlIee pACTUTENbHOE ChIphbe, a Beab 0e3
HCIOJIb30BaHUsl PACTUTEIIBHOTO ChIPbs MOJIYUYarOT JIUIIb OY€Hb HEMHOTHUE ITPOAYKTHI.

VYcnexu B 00JaCTH TE€HHOW WH)XCHEPUU TMO3BOJISIOT IMOJy4YaTh HOBBIE COpTa
pacTeHui (mpuyeM B Te4eHHe 2-3 JIeT) C 3aJJaHHBIMHU CBOMCTBAMU.

3a cyeT BCTpauBaHUs I'€HOB, BBIJICJIICHHBIX M3 OJHUX OPraHU3MOB U HECYLIUX
OTPENEICHHYI0 TEeHETUYECKyl0 HHpOpMaluio (Hampumep, YCTOWYMBOCTh K
3aMopo3KaMm, TepOuinuaaM, OO0JIe3HSM M Tapa3uTaM, BBICOKAs YPOXKAWHOCTH,
HernosneraeMocts U 1p.) B JHK gpyrux, Obui mosiydeHbl pacTeHUs, KOTOpbIE
HAa3bIBAIOT TPAHCTEHHBIMMU, T.€. C IEPEMENICHHBIMU T€HAMM.

B CHIA B Hacrosiiee BpeMs HacuuThiBaeTcss Oosiee 100 HanMeHOBaHUMN
T€HETUYECKN M3MEHEHHBIX MPOIYKTOB, a IUIOIIAIA B Pa3HbIX CTpPaHax, HA KOTOPBIX
MPOM3PACTAIOT TPAHCTEHHBIE PACTEHUS, COCTABIISIIOT MO Pa3HbIM OLEHKaMm OT 10 1o
25 miH. ra. Tpancrennsie pactenus BeipanupatoT B CIIHA, Kanane, SAnonuu, Kurae,
bpasunuu, ApreHTuHe W MHOTUX JApPYrux cTpaHax. EBporeiickue rocynapcrsa
3aHUMAIOT B ’TOM OTHOIICHUH 00JI€€ KECTKYIO MO3UIIHIO.

K TpaHCreHHbpIM MpOAYyKTaM MOKHO OTHECTHM N'€HETHYECKU M3MEHEHHYIO COIO,
YCTOWUMBYIO K repounmmam. Kak M3BeCTHO, COSl MCMIONB3YETCS ISl TIPUTOTOBIICHUS
30000 mumeBbIX MPOAYKTOB: CYIOB, NETCKOTO MHUTAHMS, KapTO(EIbHBIX YHUIICOB,
MaprapvHa, caJlaTHBIX COYCOB, PBIOHBIX KOHCEpBOB U np. Kpome cou, Haubosbiee
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pactpocTpaHeHUE TOJYYWSIM TPAHCTEHHBIE TTOMHUIOPHI, KYKypy3a, puc, KapTodenb,
KIyOHHMKA, a TaKKe TeHETUYECKU MOAUPUIMPOBAHHBIE JPOXKU U (EpMEHTHBIC
npenaparsl, MOJYYEHHbIE U3 TPAHCTEHHBIX MUKPOOPTAaHU3MOB. ['€HHas MHXKEHepus
HaXOJWT NPUMEHEHHE U B YKUBOTHOBOJICTBE, BIIMSIS HA POCT U IMPOAYKTUBHOCTH
CEIBCKOXO3SIICTBEHHBIX KUBOTHBIX.

be3onacHocTh TeHETHMYECKHM MOJIUGUIMPOBAHHBIX MPOAYKTOB IMUTAHUS
ocTaeTcst Bce ellle noj BonpocoM. HeT n He MoxeT ObITh OJIHO3HAYHOTO OTBETa Ha
BOIPOC O BO3MOXKHOW OIMACHOCTH OTJAJEHHBIX MOCJIEACTBUNA TAaKUX MPOMYKTOB.
OueBHIHO OJHO — TpPAHCIE€HHAs NPOAYKIMS JOJKHA MPOXOJAUTH TINATEIbHYIO
MHOTO(AKTOPHYIO MTPOBEPKY HA OE30MACHOCTh U UMETh CHEIUATBHYIO MapKHUPOBKY.
OpmHako ¥ B 3TOM ITOKa OOJIbIIIE BOIIPOCOB, YEM OTBETOB.

Bce Oonpiiee uncio cTpaH cTapaeTcs perjiaMeHTHPOBATh MPOAAKY «HOBBIX)
MUILEBBIX TPOAYKTOB. Tak B 3akoHE, NPUHATOM EBpomapiamMeHTOM, Ha yMaKOBKax
HEpa(pUHUPOBAHHOTO Macjia M IMOMKOpPHAa M3 TeHETHYECKH HM3MEHAEMOW KYKYpYy3bl
J0JKHA OBITh COOTBETCTBYIOIIAST MAapKHPOBKA, a HAa YMAaKOBKE C KpaxMmaJoM WIH
MOJIYYEHHBIM U3 HETO TJIIOKO3HBIM CHUPOIIOM IMOJO0OHON MapKHUPOBKH HE TpeOyeTcs.
MapkupoBka He TpeOyeTcs U Ha YMaKoOBKE C paUHUPOBAHHBIM MAaciOM WU
M3TOTOBJICHHBIM U3 HETO MAallOHE30M.

[Tony4yeHHBIE U3 TEHETUYECKH U3MEHEHHOTO 510JI0Ka MYCC WU SIOJIOYHBINA COK
JIOJIKHBI HECTU COOTBETCTBYIOIIYIO MAPKUPOBKY, a I0JIOUHBIN YKCYC HET.

He duxcupyercs ¢hakT UCHob30BaHUS T€HETUUECKH U3MEHEHHOTO ChIPhs MPHU
M3TOTOBJICHUHM JICLIUTUHA U TTOJTYYEHHUH C €r0 MOMOIIBLIO IIOKOIaa ¥ KpeMa. J{oJKHbI
MMETh COOTBETCTBYIOIILYIO MAPKUPOBKY COEBBIM LIPOT, OCIOK, MOTYyUYCHHBIM W3 HETO,
Y TOTOBBIE CYIIBI C JaHHBIM OenikoM. Kopma 11 )KUBOTHBIX, MOJYYEHHBIE U3 HIPOTA
T€HETUYECKU U3BMEHEHHON COM, HE MApKUPYIOTCS.

Takum oOpa3zoM, B cTpaHax EBpocoro3a B HacTosinee BpeMsi Oapbep mnepen
TeHETUYECKH W3MEHEHHOW MHUINEeH CIOMaH, OJHAKO K TOTPEOUTEN0 JOIMyCKaeTcs
MU, B KOTOPO 0OHAPYKUBAIOTCS TOJIBKO CJIE/Ibl TCHETHUECKUX U3MEHEHUH.

B Poccuu ¢ 1 urons 1999r. Bctynuio B cuily nocraHoBieHue MHUHUCTEPCTBA
3npaBooxpaHeHus PO «O nopsiake THrHEHUYECKOM OLEHKU U PETUCTPallMU MMHUILEBOM
MPOIYKIIUU, TOTYYEHHONM U3 TEHETUYECKH MOAU(PUIIUPOBAHHBIX HCTOYHHKOBY.
CornacHo 3TOMY JTOKYMEHTY TMTHEHHYECKas SKCIEpPTU3a MUIIEBBIX MPOIYKTOB H
MPOJIOBOJILCTBEHHOTO CBIPhs, a TakKKe KOMIIOHEHTOB ((parMeHTOB) I UX
MPOU3BOJICTBA, IMOJYYEHHBIX M3 TEHETUYECKH MOJIU(PUIIMPOBAHHBIX HCTOYHUKOB,
JIOJDKHA BKIJIFOYATh OIpE/eICeHUe BHOCUMOM MOCIEI0BATEIbHOCTHA T€HOB, MAPKEPHBIX
TE€HOB aHTUOWOTHUKOB, MIPOMOTEPOB, CTAOUIILHOCTH T€HETUYECKHU
MOJIU(DUITUPOBAHHBIX OPTaHU3MOB Ha MPOTSIKEHUU HECKOJIBKUX MOKOJIEHUM, a TaKkkKe
CaHUTAPHO-XMMHUYECKHE TIIOKa3aTeJIi KauyecTBa U OE30MaCHOCTH, PE3YJIbTaThl
TOKCUKOJIOTUUECKUX  HUCCIEJOBAaHUM Ha JIaOOpaTOPHBIX KUBOTHBIX, OIICHKY
AJUIEPr€HHBIX CBOMCTB TMPOJYKTa, BO3MOXXHBIX MYTAar€HHBIX, KAHIIEPOI€HHBIX H
TeparoreHHbIX 3¢ dekToB. Kpome 3TOro, o0Os3aTenpbHa TEXHOJOTHUYECKAs OIICHKA
MUIIEBON MPOAYKIINH, TTOJIYYCHHOU W3 TEHETHYECKH MOIU(MUIIMPOBAHHOTO CHIPHS -
OpPTraHOJICTITUYECKUX CBOMCTB U (PU3HKO-XUMHUUYECKHUX MTOKa3aTeleH.

B mmpokom cmeiciie danbcudukaims MOXKET pacCMaTPUBAThCS KaK JIEHCTBUS,
HaIpaBJICHHBIC HA YXYIIICHUE TMOTPEOUTENHCKUX CBOMCTB TOBapa WM yMEHBIIICHHUE
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€ro KOJIMYECTBA MPU COXPAHEHUN HAaMOOJIee XapaKTEPHBIX, HO HECYUIECTBYIOMINX JIJIs
€ro KCIOJIb30BaHUs 110 HA3HAUYECHUIO CBOMCTB. Dasibcu(puKalys TUIIEBBIX TPOTYKTOB
yalie BCEro MPOU3BOJUTCS IMyTEM MPUAAHUS UM OTICIbHBIX HanOoJiee TUIMHYHBIX
NPU3HAKOB, HANpUMEp BHEIIHEro BHUAA MpU OOIIEeM YXYAIICHWH WM yTpare
OCTAJIbHBIX HauOoJiee 3HAYMMBIX CBOMCTB MHUIIEBON IIEHHOCTH, B TOM YHCIE U
0€30MacHOCTH.

3ameHuTENU U JIePEKTHBIE TOBapbl HE OTHOCATCS K (PanbCUPUIIUPOBAHHBIM,
€CclId Ha MapKUPOBKE WM B TOBAPHO-COMPOBOTUTENBHBIX JOKYMEHTaX YKa3aHO W3
MOJIJTMHHOE HAaUMEHOBAHME, a I[eHa COOTBETCTBYET MX KAueCTBY M MPOHCXOKICHUIO
(mampumep, KodeilHbIe HAMUTKH C TAaKUM HaWUMEHOBAaHHEM HE SBISIOTCS
banbcuduraTamn).

[Tpu danbcudukanuu 0ObBIYHO MOJBEPTaeTCs MOAMNEIKE OJHA HIIM HECKOJIBKO
XapakTepUCTHK  TOBapa, 4YTO  TIO3BOJSIET  BBIJEIUTH  HECKOJIBKO  BHUIOB
dhanbcuduKanuu:

acCOPTUMEHTHas (BUIO0Bast);

KayeCTBEHHas;

KOJINYECTBEHHAS;

CTOUMOCTHas;

MH(POpPMaAIIMOHHAS.

Jig xaxaoro Buaa QanbcuUKaMM XapaKTepHbl CBOU CHOCOOBI MOJIEIKH
TOBapa.

Ilpu accopmumenmnou ganvcugurayuu MOAJEIKA OCYIIECTBIAECTCS IyTEM
MOJIHOM WJIM YacTUYHOW 3aMEHBl TOBapa €ro 3aMEHHTENeM JApYyroro Buia WU
HAUMEHOBAHMUS C COXPAHEHHEM CXOJICTBA OJHOTO WM HECKOJBbKUX IPU3HAKOB.
IIpyu3Haku, XapakTepHble JJISI OTHACIBHBIX PAa3HOBUIHOCTEH AaCCOPTUMEHTHOM
KJIacCU(PUKaLMU, TPEICTABICHBI Ha puUcC. 3.

Jlig 3aMeHuTeNnel XapakTepHbl OIpEJEICHHbIE OCOOEHHOCTU: 3HAUMTEIbHas
JellleBU3Ha IO  CPaBHEHMIO C  HATypajJbHbIM  TOBapoM,  IOHM)KEHHbBIE
MOTPEeOUTENHCKUE CBOWCTBA, HJEHTUYHOCTH (CXOJICTBO) HamOOJee XapaKTepPHBIX
NPU3HAKOB (BHEILIHETO BUA, LIBETa, BKyca U 3armaxa, KOHCUCTEHIIUN).

B 3aBucumoctu oT cpeacts QanbcuduKanm, CX0KECTH CBOWCTB 3aMEHHUTENS
u  QanbcuUUUpPyeMoOro  MPOJAYKTa  pPa3IMyYa0T  CICAYIOIMIUE  CIOCOOBI
banscuduxanuu:

JacTUYHAs 3aMeHa MPOIyKTa BOJIOM;

no0aBjIeHHE B TPOAYKT HHU3KOIEHHOTO 3aMEHHUTENsS, HWMHUTHPYIOIIETO
HaTypaJbHBIN NPOIYKT;

3aMeHa HaTyPaJIbHOTO NMPOAYKTa UMUTATOPOM.

Bce 3amenuTenu, mnpuMeHsieMble TIPU aCCOPTUMEHTHOW (hanbCh(pHUKaIUH,
MOJIPA3ICIIAIOT Ha JIBE TPYIIIBL: MUIIEBHIC U HETHIIEBEIE.

[TumeBsie 3aMmeHUTENN — OOJIee AelIeBble TPOAYKThI MUTAHUs, OTIMYAIOLINECS
MOHWKEHHOW TNHINEBOM LIEHHOCTBIO M CXOACTBOM C HATypalbHBIM IMPOIYKTOM IO
OJTHOMY WJIM HECKOJIbKUM TMPU3HAKAM.



61

ACCOPTUMEHTHA ®AJIbLCUDUKALINA

A 4

HCII0JIb30BAHUE 3aMCHUTEICH

A 4

A 4

A 4

> [MUIIEBbIC

A 4

OJIHOTO BUJA
WJIM TPYIIIIHI,

KHM IIpHU3HAKaM

I1I0 BHCITHCMY
BHUAY, B TOM YHCJIC

A

LBETY
HO Jpyroro |«
HAaUMEHOBa-
HUS 110 BKYCY U
3amnaxy <

JIPyroro Bujaa

10 KOHCUCTCHITMN [

BOJa

HMHTATOPbI

A

110 BHYTPEHHEMY
CTPOCHUIO <

10 [To cxoACTBY IPU3HAKOB [To 6e3omacHocTn
IIPOUCXOXKIAECHUIO

3aMCHUTEIICH

\ 4 \ 4 \ 4
3aMCHUTCIIN I10 YITAaKOBKC 6630HaCHH€
HCIINIIICBBIC

110 > OITaCHEIE

3aMEHUTEIIU L, OpPraHOJICIITUYCC-

Puc. 3. [Ipu3Haku u pa3HOBUAHOCTH aCCOPTUMEHTHOU (hanbcudukanuu

B kauecTBe cpencTB accopTUMEHTHOUN (¢anbcudukanum Hauboyiee YacTo

HCHOJIB3YIOT CIEAYIOIIUE MUILIEBHIE 3aMECHUTENU:
BOJIY — JJISI JKUJKUX TTPOJYKTOB;

IpYyTHE WMUTATOPbl HATYpPajJbHOTO MPOJYKTA, CXOKHUE MO OMNPEACICHHBIM,

HanboJiee XapaKTEPHBIM MTPU3HAKAM.

Crenenp Oe3omacHOCTH (hambCUDUIIMPYEMOTO TPOYKTa 3aBHCHUT OT KadyecTBa
UCIIONIb3yeMoi BoJbl. [Ipy Mcronp30BaHUN HETOOPOKAYECTBEHHON BOJIBI, HAIIPUMED
M0 MUKPOOMOJIOTHYECKUM MOKa3aTeNsIM, JTaxKke pa30aBICHHBIA MPOAYKT MOXKET CTAaTh

OITIaCHBIM.
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K mnumeBsiM 3aMEeHHMTENSIM, MCIONBb3YyeMbIM MJs Iiesiel  (danbcuukau,
OTHOCATCA TaKXe pa3Iu4Hble uUMumamopvl, T.€. TPOIYKThI, MPUMEHSEMbIC WU
CHenualbHO pa3pabOoTaHHbIE HJisi 3aMEHbl HaTypalbHBIX IPOJIOBOJIHCTBEHHBIX
ToBapoB. [IpumepoM MOryT CiIyXuTh KO(eilHble HAMUTKH HAa OCHOBE 3€PHOBBIX,
UKOPUS M T.I., KOHLEHTPAThl, CUPOIbI, COKM U HAMHUTKU C HCIOJIb30BAHUEM
CUHTETUYECKUX KPaCUTENEH, KICIIOT, apOMaTU3aTOPOB.

[Ipu accoptuMeHTHOH (anbcupUKAIMU TPOUCXOIUT YACTHUHAS WJIU TOJIHAS
3aMeHa HaTypaJbHOTO MPOAYKTA €r0 3aMEHUTEIIEM.

Bo3MmokHa Takke YacTUYHas WM IOJIHAS 3aMEHa BBICOKOLIEHHBIX TOBAapOB
IPYTUM MEHEE LIEHHBIM TOBAapPOM, OTHOCAIIUMCS K JPYrOd WM TOW K€ OJHOPOIHOU
rpymnmne, HO HWHOTO BHAAa. Tak, [OBOJBHO YAacTO KapTOQENbHBIM Kpaxmal
banbcuumpyercs  MNIICHUYHOM  MYyKOH WM KYKypPY3HBIM  KpaxMajoM.
PacmipocTpaneHHbIM BUAOM (panbCcuUKaLUK SBIAETCS MOJAMEHA CIUBOYHOTO Majca
MaprapuHOM.

Henuwesvie 3amenumenu OTHOCATCA K OOBEKTaM OPraHMYECKOIO WU
MUHEPAJTILHOTO MPOUCXOKIEHUS M HENPUTOJHBI JUJIs MUIIEBBIX Iiesneid. MHorue u3
HUX MOTYT HAHECTH BpeJ 3/0pOBbIO YEJIOBEKa, a WHOrJa IpPUBECTH U K
CMEPTEIBHOMY UCXOY.

B kauecTBe HENMMUIIEBBIX 3aMEHHUTENIEH Yalle BCEro MPUMEHSIOT MEll, THIIC,
U3BECTb, 301y JJIsl IPUMECH K MYKE, KpaxMaiy.

Kauecmeennas anvcugpuxkayus — noaieaKa TOBAPOB € MOMOIIbIO MUILEBBIX U
HEMUIIEBbIX T0OABOK IS YIIYUIIECHHS] OPraHOJENTHYECKUX CBOMCTB MPU COXPaHEHUU
WIM yTpaTre JApPYTUX MOTPEOUTENIbCKUX CBOMCTB WM 3aME€HAa TOBapa BBICIICH
rpajanuy KauecTBa HA3ZLIEH.

CpenctBamu 3Toro Buaa gaibcudukanuu ciyxaT 100aBKU U TOBAPHI TOTO ke
HAUMEHOBAHMSA, YTO W TOBAp, YKa3aHHBIH HAa MapKUPOBKE, B COMPOBOIUTEIHHBIX
JOKYMEHTaX, HO HU3IIEH TpaJaliu.

Crioco6bl kKauecTBeHHOM (hanbcudukauu:

UCIIOJIb30BaHUE 100aBOK, UMUTHUPYIOLIUX yJIyUllICHHUE KaueCTBa;

epPECOPTULA.

Ot criocoObl ¥ CpeICTBA KaueCTBEHHOU (hanbcuuKauy mokasaHsl Ha puc. 4.

B 3aBucumoctu OT cTenmeHu Bpeaa, HAHOCUMOTro (ayibcu(ULIHUPOBAHHBIM
IPOAYKTOM, pa3InyaroT JBE Pa3HOBUIHOCTU Kaue€CTBEHHOU (haibCUpUKALIUU:

Oe3omnacHasi AJi )KU3HH U 310POBbSI IOTPEOUTENS;

ornacHasl.

[Ipu Oe3omacHol ¢anbcupuKaMU MOTPEOUTENI0O HAHOCUTCS MaTepUabHbIN U
MOpAJIbHBIN yIIepO, a IPHU OMAaCHON — KpOME TOT0, BPEJl dKU3HH U 310POBBIO.

K kauectBeHHOU (anbcuukanuu ciaeayeT OTHECTH U MEPECOPTHUILY TOBAPOB.
DT0 oJiHa W3 HanboJjiee MMUPOKO PACHPOCTPAHECHHBIX PA3HOBUAHOCTEH Ka4eCTBEHHOM
danscuduxanmu.

Ilepecopmuya — nelcTBUs, HamnpaBieHHbIE Ha OOMaH NOJydyaTessl W/WiIn
NOTpeOUTENS MMyTEM 3aMEHbI TOBAPOB BHICIIUX COPTOB HU3IIMMH.

Tak, Bapenas konbaca OtaenbHas 1-Tro copra MOXKET ObITh peajn3oBaHa Kak
JIroburtenbckas, OTHOCAIIASACSA K BBICHIEMY cOpTy, kode Pobycrta 1-ro copra — Kak
Apabuka BBICIIETO COpTa.
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KAYECTBEHHA ®AJIbCUOUKALIA

\ 4

3aMCHUTCIIN

\ 4

IIPOAYKTBI TOTO K€

HaUMEHOBaHUS
\ 4 \ 4
I00aBKH nepecopTuIia
[
\ 4 \ 4 \ 4
HEIIHUIIEBLIE IIHUIIEBLIE TOBAphI HA3IIIETO
coprta
\ 4 \ 4
OITaCHBIN 0€e30IacHOCTh HE
MPOJYKT yTpauuBaeTCs

Puc. 4. CnocoOsI 1 cpecTBa Ka4eCTBEHHOH (anbcupukanun

Konuuecmeennas anvcugpuxkayusi — 310 OOMaH TOTpeOUTENST 3a CYET
3HAUUTEIBHBIX OTKJIOHEHUU MapaMeTpoB TOBapa (Macchl, 00beMa, JUIMHBI U T.II.),
MIPEBBIIAIOIIMX MPEACITBHO JOMYCTUMbIE HOPMbI OTKIIOHSHH.

B mpakTtuke »ToT Buj (anbcudukanuy Ha3bIBAIOT HEAOBECOM HIIM OOMEPOM.
Crioco6bl U cpenicTBa 3Toi danbcupUKaIMi OCHOBAHBI HA HETOYHBIX U3MEPEHUSX C
rpyOBIMH TIOTPEIIHOCTSMH BCET/Ia B CTOPOHY YMEHBIIEHUS Pa3MEPOB U3MEPSIEMOIO
obbekTa (puc. 5).

Jlns konmruecTBeHHOM (hanbcUUKAIIMK Yallle BCETO MCIOJB3YIOT (hajIbIITuBBIC
cpencTBa M3MepeHuW (THUpU, METPhbl, H3MEPUTENIBbHYIO TIOCYAYy) WU HETOYHbBIC
M3MEpPUTEINbHbIE TEXHUYECKHUE YCTPOUCTBA (BECHI, MPUOOPHI U T.I1.).

Cmoumocmuasn anvcuguxkayusi — oOMaH TMOTPEOUTENSI MyTEM peaTu3aiuu
HU3KOKAYECTBEHHBIX TOBAPOB IO IIEHAM BBICOKOKAYECTBEHHBIX TOBAPOB WM TOBApOB
MEHBIIINX Pa3MEPHBIX XapaKTEPUCTHUK IO TICHE TOBAPOB OOJIBIITUX Pa3MEPOB.

Otor BUA (QanbcUPUKAMK — CaMblii pacIpoOCTpaHEHHBIM, TaK Kak
COBMEIIIACTCS CO BCEMHU JIPYTUMU BUJIaMU (paTbCcuPUKaIIIK.

Cy1miecTByeT HECKOJIBKO Pa3HOBHIHOCTEH CTOMMOCTHOM (hanbCUpUKAIIH:

peanu3ainusa parbcuGUIIMPOBAHHBIX TOBAPOB IO IIEHAM, AHAJIOTHYHBIM WJIH
JTUAVPYIONIUM TSl HATYPAJIBHOTO MPOIYKTA;

peanuzanusa  (HanbCU(OUIMPOBAHHBIX TOBAPOB IO TMOHWKXEHHBIM II€HAM TI0
CPaBHEHUIO C HATYPATHHBIM aHAJIOTOM;
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peanu3zais GanbCUPUITMPOBAHHBIX TOBAPOB IO IIEHAM, MTPEBBIMIAIOIIAM I[CHBI
Ha HATYpAJIbHBIE AHAJIOTH.

KOJIMYECTBEHHA A ®AJIbCUPUKALINA

A 4

YMCHBIICHHUC KOJIMYCCTBCHHBIX

XapaKTePUCTUK
A 4
CrIocoObI
danbcuduxaryn
A 4 A 4 A 4
HETOYHBIC UIIH HETpaBUJIbHBIC U3MEpEHUe
banscuduupo- METO/Ibl U3MEPEHUIN TOBapoOB IpHU
BaHHBIC CPEJICTBA OTITyCKE
U3MEPEHUI
A 4 A 4
MEpBbI pUOOPHI
A 4 A 4 A 4
o Macce OpyTTo 10 Macce HEeTTO C MpUMEHEHNE
0e3 yueTa Macchl YTSKEICHHON JIOTIOJTHUTEIIbHBIX
YIaKOBKHU YIIaKOBKOU Ipy30B

Puc. 5. CpencrBa u criocoObl KoMuecTBeHHOU (panbcudukanum

Hnpopmayuonnas Ganvcugurayus — oOMaH TOTPEOUTENSI C TMOMOIIBIO
HETOYHOU WJIM UCKOKEHHOU UHGOPMAIIMU O TOBapeE.

OtoT BUA danbcuuKauy OCyIECTBISIETCS MyTEM UCKaXXeHus1 MH(popMauu B
TOBAapPHO-COMPOBOJUTENBHBIX JOKYMEHTaX, MapKUpoBKe M pekiame. JIro0oil Bua
danbcudukauyu, pacCMOTPEHHBIM paHee, B OOJIBIIMHCTBE CIy4aeB JOIMOIHSIETCS
danscuduxanuenn naPopManuu o ToBape. B mpoTtuBHOM ciydae danbcudukanuu
JIETKO BBISIBIISIETCSI.

HckaxxenHass wiaM HeTouHas HWHGPOpPMAIMS O TOBAape CIYKUT OCHOBAaHHUEM
CUHTATh 3aMEHUTEIh HATYPATHLHOTO POaYKTa (hambCU(PUIIMPOBAHHBIM TOBApPOM. Tak,
K darbCcuUIUpoOBaHHOMY TOBapy OTHOCHUTCS MaprapuH, Ha MapKUPOBKE KOTOPOTO U
B TOBapHO-CONMPOBOJUTENBHBIX  JIOKYMEHTAaX  YyKa3bIBaeTCd  HaWUMEHOBAHHE
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«cmMBOYHOE Maciioy. [IpaBuibHOE YyKazaHWe HA MapKUPOBKE HAWMEHOBAHHUS
NPOAYKTa — «MaprapuH» - CHUIMaeT OOBUHEHUS B (pabcuUKaI.

Hapsny ¢ aToit kimaccuduxanuet BUI0B U c1oco00B panbCuUKauu MOKHO
BBISIBUTH €IIIe JBE TPYMIBI CIOCO00B (pambCcupUKaUd B 3aBUCHMOCTH OT MECTa ee

OCYIIECTBJICHUSI:
TEXHOJIOTUYECKas;
npeapeann3alnoHHasl.
Texnonoeuueckas ¢anvcugpukayus — TOAJNEIKA TOBapoOB B MpoIecce

TEXHOJIOTHYECKOTO LIMKJIa MPOU3BO/ICTBA.

[IpuMepoM MOXKET CIYKUTh WCIOJb30BAHUE TEXHUYECKOrO CIHpPTa IpH
MIPUTOTOBJICHUH BOJOK, BUH, TUKEPOHAIMBOUYHBIX U3/ICTUH.

IIpedpeanuzayuonnasn ganvcugurxayus — NoOAEIKAa TOBAPOB MPHU MOATOTOBKE
UX K MPOJIaXKe WU MPU OTIIYCKE OTPEOUTENIO.

3710, HaMpUMeEp, peaian3alus MaprapuHa, BbIJIaBaeMOTO 3a CIMBOYHOE MAaclo,
3aMEHa STUKETOK HA HU3KOLEHHBIX KOHCEPBOB JTHUKETKAMH C HAWMMEHOBAaHHEM
BBICOKOILICHHBIX, OTIYCK MsCa HU3IIUX KATETOPUN U COPTOB IO LIEHE U C YKa3aHUEM
0oJiee BBICOKMX IpaJlallii.
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