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2. METOAUYECKHUE PEKOMEHJALINU 11O
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

2.1 IoHsiTHe 0 OMOIOTUYECKOI Ype3BbIYANHOM CUTYallMU.

buonornyeckas YC - 510 curyauus, NIpu KOTOpPOH B pe3yJabTaTe HCTOYHHMKA Ha
OTIpeIeIEHHON TepPUTOPUM HApPYILAIOTCSd HOPMAJIbHBIE YCIOBHUS KU3HEICATEIbHOCTH JIOACH,
CYILIECTBOBaHUSl CENbCKOXO3SIMCTBEHHBIX >KUBOTHBIX W IMPOU3pPACTAHUE PACTEHUM, BO3HUKAET
yrpo3a >KM3HU U 3/I0pPOBBIO JIIOJIEH, OMACHOCTh HIMPOKOTO PACIHPOCTPAHEHUS HH(PEKIMOHHBIX
0oJe3Hel, MoTeph CeNbCKOXO03HCTBEHHBIX )KUBOTHBIX U PACTCHHIA.

Hcrounukom Oumosorndeckod YC MoXeT CHOyXuTb oONacHas WIA IIMPOKO
pacnpocTpaHeHHass WH(EKIMOHHAs OO0JIe3Hb JIOACH (MUAEMUS, TaHAEMHUS) >KUBOTHBIX
(aMHM300THsI, MTAH300THS): UHPEKIIMOHHAS 00J1e3Hb pacTeHUN (AMUGUTOTHS, TAaH(OUTOTHUS) UITH HX
BpEIUTEND.

bBuonozuueckue upessviuaiinvie cumyayuu mo2ym Ovlms 8bI36aAHbL:

® pPa3BUTHUEM MUKPOOPTraHU3MOB - MPSMBIMHU MOCIEACTBUSIMU UX JIEATEIBHOCTH SIBIISIOTCS
0OJIC3HM JIFO/ICH, )KUBOTHBIX U PACTCHUIA;
® PE3KUM YBEIMYCHHEM YHCICHHOCTH MAKPOOPTaHU3MOB, IPEUMYILIECTBEHHO HACEKOMBIX -

MOXKET TPUBECTH K HAPYIIEHUIO OHOJOTHYECKOro paBHOBecHss B OHOICHO3aX,

YHUUYTOKEHUHU 3HAYUTENbHBIX TUIOMIAIEH CeTbCKOX035ICTBEHHBIX KYIbTYP.

Hacexomblie U TPBI3yH HH HEPEJIKO SBIISIOTCS MEPEHOCYMKAMU WH(EKIIMOHHBIX 3a00JIeBaHUI
B npomom KpyrHble XWUITHUKHA CEPHE3HO YIPOXKAIM JIIOASIM M COCTaBISUIM OJHY M3 CaMbIX
CEpPBE3HBIX OMACHOCTEH.

Mukpoopranusmsl - o01iee Ha3BaHHe OaKTepHil, aAKTHHOMHUILIETOB U Jp., 32 UCKIIOYCHHEM
MUKPOCKOIIMYECKUX BOJOPOCIIEN U MPOCTEHIINX

UpesBblyaiiHble CHUTyal[ud, BBbI3BaHHBIE MHUKpPOOPTaHHW3MaMM, HACTYMalOT TPU PE3KOM
yBEJIMYECHUH 3a00JI€BAEMOCTH JIIOJIEH (9nudemuu) B OTNIPEICTICHHOM PETHOHE, YTO 3HAYUTEIHHO
MPEBBINIACT OOBIUHBI YPOBEHBb 3a00JICBAEMOCTH, KOTOPBI PETUCTPUPYETCS Ha ITOU
TEPPUTOPUU. DMHUAEMHH COMPOBOXKIAIOT MPAKTUYECKU BCE YPE3BbIUAWHBIC CUTyallud, B
pe3ynbTare Cephbe3HOr0 HapyILICHUsI >KU3HEAEATEIbHOCTH JIOJEH U  COOTBETCTBYIOIIETO
YXYIIICHUS] CAHUTAPHOTO COCTOSHUS MPOKUBAHUSL.
HUcTouyHuKH 0MOJI0THYECKOM Ype3BbIYAHONH CUTYalluU

HcTouHHKOM OMOJIOTMYECKOM Upe3BhIYaifHOW CUTYallUU SIBJSIETCS ONacHasi UM LIMPOKO
pacnpocTpaHeHHass WHGEKIHOHHass Ooye3Hb Jrojed (dnuaemMusi, MaHAeMusi), >KUBOTHBIX
(AMIU300THS, AaH300THS), pACTEHUHN (AMUPHUTOTHS, TAaH(PUTOTHS) UK UX BPEAUTEI.

OnHoit M3 camMoil omacHOM W TyOWUTEIbHOM I 4YenmoBeka (GopMON TPOSBICHHS
OMOJIOTUYECKHUX MPUPOIHBIX SBICHHUH SBIISCTCS THIEMUSL.

CrarucTrika CBUIETEIBCTBYET O TOM, UYTO HWH(MEKIMOHHBIE 3a00jeBaHMUs B OOIICH
CJIOKHOCTH YHECIJIM OOJblIe YeIOBEUECKUX KHU3HEH, yeM Bce BOWHBI. McToprueckre XpoOHUKHU U
JIETOMHUCH JOHECIW JI0 HAIIMX BPEMEH ONUCAHUs UYAOBHUILHBIX MaHAEMUN, OMYCTOLIUBIIUX
OTPOMHBIE TEPPUTOPUM U  YHUUTOXMBIIMX MIUUIHOHBI Jtojed. YUucino HMHQPEKIHOHHBIX
3a00JIeBaHUI PACTET U3 roJia B TOJ, MOSBISIOTCS BCE HOBBIE, paHEE HE M3BECTHBIC BO3OYAUTENH,
HUCTOYHHMKHU Oose3Her. Ecnu ogHu Bo30yauTenn WHPEKIHMA CTaau OTHOCUTEIHHON PEIKOCTHIO B
COBpEMEHHOM Mupe (Ocra, MOJUOMHENUT, KOph, Yyma), TO JIpyrue Bce Oousbiie U Oobiie
nposiBISIOT ce0s. Cpeau mocneqHuX Takue cTpamrHblie 3adoneBanus, kak CITN ], 6oppenno3
(6onesnp Jlaitma), neruonesnes u ap.

AKTyallbHOCTh H3YYEHHsSI MAacCOBBIX 3a00JIeBaHUM 3aKiIO4aeTcsi M B TOM, 4YTO B
MOCJIETHUE TOJAbl HENPEPHIBHO PACHIMPSIOTCS SKOHOMUYECKHE, KYJIbTYpHbIE W JIpyrue
MEXToCcyJapCcTBeHHbIe CBSI3U. OCHOBHBIMU MPUYMHAMU OBICTPOTO PacIpOCTPaHEHHI MacCOBBIX
3200JIeBaHU SIBIISIFOTCS: MUPOBAsi TOPTOBIISL U TYPUCTHUECKHUE MOE3AKH; BBICOKAs ypOaHU3aIus
HACEeJIEHUs; POCT YUCICHHOCTU HACEJEeHUS U aKTUBHBIE MUTPAI[MOHHBIE IBUKEHUSI.

B cBs3u c 9TUM, OYEHb BaXXHO 3HATh TeHE3UC Hauboliee PpPacIpOCTPAHCHHBIX
WH(EKIIMOHHBIX 3a00JIeBaHUM, COOMIOAaTh MeEpbl MPOMUIAKTUKHA € BBITOJHATH CIOCOOBI



HpOTHBOHGﬁCTBHH M. HaceneHHe JOJIXDKHO 6I>ITI> B I[OCTaTOqHOﬁ CTCIICHHU ITIOATOTOBJICHO K
JIEHCTBUSIM B COOTBETCTBYIOIIEH 00CTaHOBKE, 3HATH CIIOCOOBI M CPENICTBA, KOTOPBIE 00SCIICUIITH
OBl IpeyNpekKICHNE U TMKBUIALNIO MaCCOBBIX 3a00JICBaHUI JIIOJIEH, )KUBOTHBIX M PACTCHHUH.

2.2 dnuaemus
JnuaeMusi - MaccoBO€, IPOrpeccUpyrollee BO BPEMEHHM M IPOCTPAHCTBE B Ipenenax
OTIPENICJICHHOT0 PEruoHa PpaclpocTpaHeHUe HWH(PEKIHMOHHON OOJe3HH JIoJeH, 3HAUYUTEIHHO
IPEBBILIAIOIIEE OOBIYHO PETUCTPUPYEMBII HAa ATON TEPPUTOPUH YPOBEHB 3a00JI€BAEMOCTH.
Jnuaemus (rped. epidemHa, OT €pH -- Ha, cpeau ¥ diimos -- Hapo), paclpoCTpaHEHUE KAKOW-
60 WHGEKIMOHHOW OO0JIE3HHW 4YeJIOBEKa, 3HAYMTENIBHO IPEBBINIAIONIEE YPOBEHb OOBIYHOM
(criopasnyeckoit) 3a0ojeBaeMOCTH Ha JaHHOW TeppuTopuu. OOYCIOBIEHA COIMAIBHBIMU U
OuonornyeckuMu (¢akTopaMu. B OCHOBE SMHAEMUM JEKUT SnuoemuyecKkuil npoyecc, T. €.
HEMpEpbIBHBI  TpoliecCc mepenaud  Bo30yaAuTenss MHGEKUMH ¥ HENpepblBHAS  IIETb
[IOCJIEI0BATENIbHO  PAa3BUBAIOIIMXCS U B3aUMOCBS3aHHBIX ~ MH(EKUMOHHBIX  COCTOSTHUM
(3a0oneBanme, OGAKTEPHOHOCUTENILCTBO) B KoJUIekTHBe. MHOTIA pacnpocTpanenue 3aboeBaHus
UMEET XapakTep HaHJIEeMHM; NPH ONPEAEICHHBIX HMPUPOJHBIX WIM COLMAIBHO-TUTHEHHUYECKUX
YCIOBUSAX CPABHUTEIBHO BBICOKHN YPOBEHb 3a00J€BAEMOCTH MOXKET pPErHCTPUPOBATHCS B
JTAaHHOW MECTHOCTH JIJTUTEIbHBINA MEPUO/I.
Ha BO3HUKHOBEHME M TEUCHHE MU300TUH BIHIIOT KaK MPOILECCHI, MPOTEKAIOIINE B MIPUPOTHBIX
YCIOBUAX (IPUPOJHAs OYaroBOCTh, SMHU300THU U T. II.), TAK U IJIaBHBIM 00pa30M COLMANIbHBIE
(daxTopsl (KOMMYyHaJIbHOE OJIAr0yCTPOMCTBO, OBITOBBIC YCIOBHUS, COCTOSIHUE 3/JpaBOOXPAHEHUS U
ap.).
B 3aBucuMocTu OT XxapakTtepa 3a00JeBaHHUS OCHOBHBIMU IYTSMHU PacIpOCTPaHEHUS] UHQEKIHH
BO BpEMsI SIIU300THH MOTYT OBITh:
® BOJHBIN U MUIIEBON, HAPUMEP NIPU AU3CHTEPUU U OPIOITHOM THU(DE;
® BO3YIIHO-KAlNeIbHbIN, HApUMEp NP TPHIIIIE;
® TPaHCMMCCUBHBIN -- IPU MAJIIPUU U CHIITHOM TU(E;
® 3aYacTyO0 UIPAIOT POJIb HECKOJIBKO MyTeH nepenadyn Bo30yAUTENIs HHPEKIUH.
N3yuenuneM snuieMun U Mep 0OpbObl C HUMH 3aHUMAETCSI SITUIEMHUOIIOTHSL.
OnuaeMuss BO3MOXKHA MpPU HATUYUU W B3aMMOJCHCTBHHM TpEX DSJEMEHTOB: BO30yaWTEINs
UHQEKIMOHHON O0JIe3HU, IyTell ero mnepefayd M BOCIPUMMYHUBBIX K 3TOMY BO30yIUTEINIO
Jro/ied, )KUBOTHBIX U pacTeHuil. I[Ipm mMaccoBbIX MH(EKIMOHHBIX 3a00JE€BaHUAX O005S3aTEIBHO
CYIIECTBYET SMUJEMHYECKUM oyar. B 3TOM ouare ocymecTBisieTcs KOMIUIEKC MEpPONPHUATHH,
HaIlpaBJICHHBIX Ha JIOKAIN3ALHUIO ¥ JTMKBUAALUIO O0JIE3HU.
OCHOBHBIMU U3 3TUX MEPONPUATHI B SMHUIEMHUYECKOM U 3MNU300THYECKOM OYarax siBJISIOTCSA:
® BBIBJICHUE OOJBHBIX U MOAO3PUTEIBHBIX MO 3a00JCBaHUIO; YCHIIEHHOE MEIUIIMHCKOE U
BEeTepUHApHOE HAONIONEHUE 3a 3apakeHHBIMH, WX M30JSILUS, TOCIUTAIU3AIUSI U
JICYCHHUE;
® canuTapHas 00paboTKa JIoael ((KUBOTHBIX);
® ne3uH(EKIus OACKIblI, 00yBH, TPEIMETOB YXO/a;
® e3uH(pEeKIuss TEPPUTOPUHU, COOPYKEHHUH, TpPAHCIOPTA, KHUIBIX U OOLIECTBEHHBIX
IIOMEIICHUH;
® YCTAaHOBJIGHHE MPOTUBOIMUAECMUYECKOTO peXUMa pabOThl J1e4eOHO-TPOPUIAKTUIECKUX
U IPYTUX MEIUIIMHCKUX YUPESKICHUM;
® o0e33apaxMBaHKUE MULIEBBIX OTXOAOB, CTOYHBIX BOJ U NMPOAYKTOB >KM3HEICATEIbHOCTH
OOJBHBIX U 310POBBIX JIOJIEH;
® CaHUTApHBIA HAA30p 3a PEKUMOM pabOThl HPEANPUATHH KU3HEOOecIeueHus,
IPOMBIIIJICHHOCTH ¥ TPAHCIIOPTA;
® crporoe CcOONIOIEHUE CAHUTAPHO-TUTMEHHMYECKUX HOPM U IIPaBMI, B TOM 4HCIE
TIIATEIIBHOE MBIThE PYK C MBUIOM U JI€3MHQUIMPYIOUIMMU CPEICTBAMHM, YIOTpeOsieHue
TOJIBKO KHUIISIYEHOW BOJBI, NMPHUEM MUINM B OINpPENEICHHBIX MeCTaX, HCIOJIb30BAHUE
3alIMTHON OJCXKIbI (CPEACTB MHANBUIYATIbHOW 3aIUTHI);



® TPOBEJCHHE CAHUTAPHO-TIPOCBETUTEILHON  paboThl.  PexxuMHBIE  MepompusTHs
npoBoATCsS B (hpopMe oOCepBaIliy WM KapaHTHHA B 3aBUCHUMOCTH OT BHJIa BO30YIUTEIS
00JIE3HH.
Buanl onugemMun
B 3aBucHMOCTH OT UKclia 3apaXE€HHBIX BBIAECISETCS:
e  DHjaeMus — JOKAIbHOE pacipocTpaHeHue 3a00IeBaHUs B paMKaxX HEOOJIBIIIOTO PETHOHA.
®  DnuaeMusi — uMeeT 0oJiee KpyImHbIE 09aru, BEIXOIAIINE TOPOH 32 paMKH OJTHOM CTPaHBI.
e [lanmemus — macmTabHOE 3apakCHHE, OXBATHIBAIOIIEE CTPAHbI, MAaTEPUKH, & TO U BECh
3€MHOM 1Iap.
[Tpu Goprde ¢ moboro poaa MHPEKIUIMUA BHE 3aBUCUMOCTH OT METO/A Mepeiadll BAXKHO BECTH
poPUIAKTUKY 3a00I€BAEMOCTH

2.3 Dnu3oorus.

JNU300TUA - OJHOBPEMEHHOE, MPOTPECCUPYIONIEe BO BPEMEHHU M MPOCTPAHCTBE B MpeEienax
OTIPENICTICHHOTO PErrMoHa PacIpOCTpaHCHUE WH(EKIIMOHHON OOJIe3HH Cpelu OOJBIIOro Yucia
OJIHOTO WJIM MHOTUX BUJIOB )KHBOTHBIX, 3HAUUTEIHHO MPEBBIMIAOINIEE OOBIYHO PETUCTPUPYEMBIi
Ha JIaHHOM TeppUTOpPUN YPOBEHH 3a00I€BAEMOCTH.
ONM300THH, MIMPOKOE pACHpOCTpaHEHUE 3apa3HON (MH(EKIMOHHON WJIM WHBA3MOHHOM)
0OJIe3HN JKMBOTHBIX, 3HAYUTEIHHO TMPEBHIIIAIONIEE YPOBEHb OOBIYHON (CIIOPaAMYECKON)
3a00J1€Ba€MOCTH, XapaKTepHOH JJIs TaHHON TeppuTopuu. M3yueHne snu300THH BXOJHUT B 33a4y
3MHA300TOJIOTHH.
ONHU300TUST  XapaKTEPU3YeT CTENEHb HAMPSKEHHOCTH SIU300THYECKOro Ipolecca, T. €.
HENPEPBIBHOTO Mpoliecca pacnpocTpaHeHus] HHPEKINOHHBIX 00se3HeH 1 MUKPOOOHOCUTENHCTBA
CpeIH )KUBOTHBIX.
BO3HUKHOBEHHME 3MU300THM BO3MOXHO JIMIIb MPH HAJIWYMM KOMIUIEKCAa B3aUMOCBS3aHHBIX
3JIEMEHTOB, MPEJICTABISAIOUINX COOOH T. H. JHUZ00MUYECKYIO Yenb:

® UCTOYHUK BO3OyauTens wuHpeknuu (OOJbHOE JKMBOTHOE WM JKABOTHOE-

MUKPOOOHOCHTEIB),
® (daxTopsl nepenaun Bo30yauTens MHPEeKIuu (00BEKTHl HEXHUBOM MPUPOABI) MU
YKUBbIE IEPEHOCUUKH;

® BOCIPUHMYUBBIC KUBOTHBIE.
Ha BO3HMKHOBEHHME M PA3BUTHUE 3MHU300THUH BIHAIOT YCIOBHS BHEUIHEH Cpenbl -- MPUPOJHBIC
(reorpaduueckne, KIUMATHYECKHE, TOUYBEHHBIC) U YKOHOMUYECKUE (XO3SUCTBEHHBIC U ZIp.), a
TAKXK€ COILMAJIbHBIC TOTPSCEHUS] (BOMHBI, SKOHOMHYECKHE KPHU3HUCHI). XapaKTep SMNHU300THH,
JUIMTETTFHOCTh €€ TEYeHHWsS 3aBHCAT OT MEXaHW3Ma IMepenayn Bo30yauTens WH]EKIuy,
JUINTEIbHOCTH HMHKYOAQIMOHHOTO TIE€pHOJIa, COOTHOIIEHUS OOJIBHBIX M  BOCHPUUMYHUBBIX
KUBOTHBIX, YCIIOBHH COACpKAHHS JKUBOTHBIX U IPPEKTUBHOCTH IMPOTUBOIMUZO0THIECKUX
MEPONPUATHA. DNU300TUU TPU OMPEICICHHBIX OO0JIE3HSIX CBOWCTBEHHBI NEPUOAUYHOCTD
MPOSIBIICHUST (4epe3 HEeCKOJBbKO JIET), CE30HHOCTh, CTAIUIHOCTh Pa3BUTHsI, KOTOPhIE OCOOCHHO
APKO MPOSIBIISIIOTCA MTPU CTUXUWHOM TEYEHHUH 3MHU300THH. AKTUBHOE BMEIIATEIBCTBO YEJIOBEKA,
B YAaCTHOCTHU MPOBEJEHUE IUIAHOBBIX MPOTHUBOSIU300TUYECKUX MEPONPUITHH, KaK 3TO HMEET
Mecto B CCCP, mpegoTBpaniaeT B 3HAYUTEIbHOU CTENIEHU PAa3BUTHE SMTU300THH.
K crnenuduueckuM MpoTHBOAMH300THIECKIM MEPOTPHUSATUSM OTHOCSTCS BBIHYKIIEHHBIN YOOI
JKUBOTHBIX U YTHJIM3ALUs UX TPYIOB.
OCHOBHBIMU MEPONIPUSITUSIMH T10 3AIUTE PACTEHUH OT AMUPUTOTHH SBISIOTCS:

® BbLIBE/ICHHE U BhIpALIMBAHUE YCTOWYUBBIX K OOJIE3HAM KYIbTYD
coOIoicHHE MTPaBUII arpOTEXHUKH
YHHUYTOKEHHE 0YaroB WH(MEKINH
XUMHYecKast 00paboTKa MoCceBOB
MOCEBHOTO U MTOCAI0YHOr0 MaTepuana
KapaHTUHHbBIE MEPOTIPUSITHUSL.



Buanbl 311M300THH.
Boinensrores ciienyromnue BUAbI ANMU300THIA:

® 110 MacmTadaMm pacrnpoCTPAHCHHUS - YaCTHBIC, 00BEKTOBBIC, MECTHBIE M PETHOHAIBHEIE;

® [I0 CTETNIEHU OMACHOCTH - JIETKHUE, CPETHEHN TAKECTH, TSHKEJbIC U YPE3BBIYANHO TSAKEIIBIE;

® [10 PKOHOMHYECKOMY YIIepOy - He3HAUUTEIIbHbBIC, CPETHUE U OOJIbIINE.
DNHU300THH, KaK U STMUIEMHAN, MOTYT HOCUTh XapaKTeP HACTOAIINX CTUXUUHBIX OeacTBuil. Tak, B
1996 r. B BemukoOpuranuu cBbime 500 TBIC. TOJIOB CENBCKOXO3SHCTBEHHBIX IKUBOTHBIX
3apa3mwiioch YyMOW KPYITHOTO POTAaTOro CKOTa. JTO BBI3BAIO HEOOXOAMMOCTh YHHUYTOXKEHUS U
YTUJIU3AlUA OCTAaHKOB OOJBHBIX JKUBOTHBIX. M3 CTpaHbl TPEKpaTUIICS HKCIOPT MSICHBIX
W3JIeNTU, YTO TTOCTAaBUJIO €€ KUBOTHOBOJICTBO Ha TpaHb pazopeHus. Kpome Toro, morpebdiieHue
Msica B EBporne 3HAUMTENBHO YMEHBIIMIOCH M, KaK CIEICTBUE, MPOU3OILIA JIeCTaOWIH3aIUs
€BPOIECMCKOTO phIHKA MSACHBIX U3ECITHI.

2.4 dnudurtorus.

InuuTOoTHA - MaccoBO€, IPOTPECCHPYIOIIEE BO BPEMEHH U  IPOCTPAHCTBE
nH(pEKIMoHHOEe 3a00J€BaHUE CEIBCKOXO03SHWCTBEHHBIX PACTEHUH W (WJIM) PE3KOEe YBEIUYEHUE
YUCJICHHOCTH  BpeIuTeNell  pacTeHui,  CONpPOBOXKJAIOUIEeCSs  MAaccoBOM  TI'HOENbIo
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp U CHI)KEHHEM MX 3 (HEKTUBHOCTH.

OnuduroTHus, pacnpocrpaHeHre MHHEKIUOHHONW OOJIe3HH pACTEHUH Ha 3HAUYUTEIHHBIC
TEPPUTOPUHU (XO3SIMCTBO, paloH, 00JacTh) B TEUEHHWE ONPEICICHHOTO BpeMeHU. B Buue
AMUQPUTOTUN OOBIYHO TPOSBISAIOTCS pXKABUMHA U TOJIOBHS XJIEOHBIX 371aKOB, (PHUTOPTOPO3
kapTodens, mapma siOJOHH, yBSJaHHE XJIOMUATHUKA, LIIOTTE CHEXHOE U OOBIKHOBEHHOE U
npyrue nH(EKINOHHbIE 3200JIeBaHNU.

B nmpouuiom snudutoTus npuduHIIM 6061108 yiepO. MI3BecTHBI 3HAUUTENbHbIE TOTEPU
ypoxas kaprodens ot ¢urodpropoza B 40-x rr. 19 B. B Mpmanauu, moJCOIHEYHHKA -- OT
pxaBunHbl B 60-x rr. 19 B. B Poccun, mmieHunsl -- oT cTebneBoil p:kaBUMHBI B AMYpPCKOM
obmactu B 1923. C mOBBIIIEHHEM KYJIbTYphl 3€MIICACTHsS, C pPa3pabOTKOM METOAUKH
MIPOTHO3UPOBAHUS MAaCCOBBIX 3a00JIEBaHHUI pacTeHUM, TpUMEHEHUEM d(PPEKTUBHBIX Mep OOPHOBI
C HUMU SMU(UTOTUH CTAIN OoJiee peAKUMH.

OO6bYHO AMTU(PUTOTUM BO3HUKAIOT M3 OTACIBHBIX 0YaroB OOJE3HU MpPH OJIArOTPUSITHBIX
YCIOBUSAX (HAKOIJICHME M CIIOCOOHOCTh K OBICTPOMY pPAcCIpOCTPaHEHHIO HWH(EKIIMOHHOTO
Hayayia, TOTOAHBIC (HaKTOPHI, CIOCOOCTBYIOIIME Pa3MHOXEHUIO BO3OYIUTENST W Pa3BUTHIO
00J1e3HH, JOCTATOYHOE KOJMYECTBO BOCIIPUMMYHUBBIX PACTEHUH).

duTonaToreHHble MHUKPOOPIaHU3MBI PACHPOCTPAHSAIOTCS M3 MECT pe3epBallud U
3apakaloT OOJbIIOE YHMCIO pacTeHuid. B pesynbrare oOpa3oBaHHs HECKONBKHX TE€HEepaluii
BO3OYAMTENS CO3JAI0TCS HOBBIE YKPYIMHEHHBIC OYard OOJIE3HHW, paCIIMpSETCS pPaoH (30HA)
NOpakeHUs, BO3HHMKaeT sSnupuToTHs. B 3aBucuMocTH 0T THma Oo0Je3HH, OCOOEHHOCTEH
BO30YyIUTENS, pACTEHUSA-X035IMHA ¥ BHEITHUX ()aKTOPOB Pa3BUBAIOTCS OBICTPO WM MEIJIEHHO, C
NEPUOANYESCKUMH BCIIBIIIKAMH MPHU OJArompUATHBIX yCIOBHsIX. M3ydeHHeM pa3IMyHBIX CTOPOH
SMU(UTOTUYECKOTO TMpollecca 3aHUMAETCsl CPaBHUTENBHO MoJjojas o0JIacTh HaykKu --
AMUGUTOTUONIOTHS. Y CTAHOBJICHHUE CBSI3U PA3BUTHSI SMTU(DUTOTHS. C TEMH UM HHBIMU (PaKTOpaMu
MO3BOJIAET OCIa0UTh UX BiIusHUEe. Hanpumep, u3MeHeHs B OMYJISIIMN BO30YAUTENS OOJIE3HU U
pacTeHUs-X035MHA, OOYCJIOBIMBAIONINE BO3HUKHOBEHUE SMUPUTOTHS, YUUTHIBAIOTCS IPH
000CHOBAaHUM TIPOTHO30B OOJIE3HM, BBIBEJCHUU YCTOMYHMBBIX K HWH(EKIIMOHHBIM OO0JIC3HSIM
COPTOB C.-X. KYJIbTYP U UX pa3MeIIEHHH B CEBOOOOPOTAX.

I'ubenb m Gone3HU pacTeHUl MOTYT SIBUTHCS CIIECTBHEM HEMPAaBUIBHOTO MPUMEHEHUS
pa3MYHBIX XWMHYECKHUX BEIIECTB, HANpUMeEp, TepOULUIOB, Oe(POIMAHTOB, JIECHKAHTOB,
KOTOpBIE€ B OMPENIEICHHBIX J03aX HCIONb3YIOTCS JUIsl YHUUTOKEHUSI COPHIKOB U AUKOPACTYIINX
KYCTapHUKOB TIPM OCBOCHMHM HOBBIX 3€M€Jb, YAQJCHHUS WM TMOACYIIMBAHUS JIHCTHEB
CETCKOXO3SMCTBEHHBIX PACTCHUH Tepea yOOpKOHl, a Tak XK€ KaK CTUMYJATOPHI pocTa W
CO3peBaHus. bOJIBIION Bpel CEIbCKOMY XO3MMCTBY HAHOCAT PACTCHUS-NAPA3UTHI, IMOJIHOCTBIO
WIM YaCTMYHO >KMBYILME 3a CYET IMUTATENbHBIX BEUIECTB JPYruxX pacTeHuil. OHM CHHUXKAIOT



YPOXKaHHOCTDh CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp WJIM BOOOINE YHHUUYTOXKAlOT MX. Hampumep,
[[BETKOBbIE PACTEHUSA-NIAPA3UThl CHIKAIOT ypo)Kail MOJICOJIHEYHHKa, TOMAaTOB, capro, Tabaka u
np. CapaHya HAHOCHUT HM C Ye€M HE CPaBHMMBIM yIIepO CEeITbCKOMY XO3SHCTBY BO MHOTHX
ctpanax Adpuku, Asmm u bmmwkaero Bocroka. Ee wnanmeram mnoasepxkeHo moutu 20%
NOBEPXHOCTHU 3eMHOro mapa. Capanya, nepeasurasch co ckopocteto 0,5-1,5 km/4, yHUUTOXAET
Ha CBOEM IyTH OyKBaJIbHO BCIO PACTHTENBHOCTh. Tak, B 1958 r. ogHa JIMIIb cTas YHUUTOXKUJIA B
Comamu 3a neHp 400 Thic. T 3epHa. [lox TsKECThIO OCENAOIIMX CTail CapaH4yd JIOMAIOTCS
JepeBbst U KycTapHUKH. JImumHku capanun nurtarorcs no 20-30 pa3 B neHb. Cepbe3HbIMU
BPEIUTEISIMU CEJIBCKOTO XO3SMCTBA SIBIISIFOTCSL TPBI3YHBI (CYpKH, CYCJIMKH, CEpbIE IOJEBKH,
MEeCTPYIIKH W Jp.). Bo BpeMs MacCOBBIX pPa3MHOKEHMH WX YHUCIEHHOCTh MOXET PE3KO
Bo3pactath B 100-200 pa3. DTO yBEJIMYEHHOE YHCIIO I'PHI3YHOB TpeOYyeT OrpOMHOTO KOJIMYECTBA
MUIIH, KOTOPOU U CTAHOBATCS CEIbCKOXO03HCTBEHHBIE KYIbTYPbl, 0COOEHHO 3€pPHOBBIE.

Buasbi snudguroTun
OnupUTOTHH XapaKTePU3yITCs CJAeAYIIIMMH 00J1e3HAMM:

® pkaBYMHA XJIEOHBIX 3JIaKOB, PU MOPAKEHUU KOTOPOU MOTEpU ypoKas
coctaBstitoT 40-70%;

® [UPOKYJIAapHO3 puca - 3a00JIeBaHNE BbI3bIBA€TCS IPUOKOM, IIOTEPU YPOKast MOTYT
nocturats 90%;

® ¢JurodpTopos (kaprodenpHas THHIb) - 3a00JIeBaHKE, TOpaXkatoliee rpuoKomM
JUCThA, CTEONIN U KITyOHU KapToderst u ap

B 3aBucumocTu oT 0cOOEHHOCTEN pa3BUTHA U MacIITaboOB pAacpOCTPaHEHUs B MPUPOE
pa3IMyaroT CIeIyIoNe OCHOBHBIC THITHI STTU(MUTOTHIA:

MecTHbIe SMUPUTOTHIH, UM IHPUTOTUU. XAPAKTEPUZYIOTCS €KETOJHBIM (B TEUCHHE
HECKOJIBKUX JIET) CHJIBHBIM Pa3BUTHEM OO0JIE3HU Ha OTpaHUYEHHOW TEPPUTOPHH, HHOTJA B BUC
OTIIENbHBIX OuYaroB. Bo30yauTenun MeCTHbIX SNUPUTOTHH, Kak MPaBUIO, IOCTOSHHO
IPUCYTCTBYIOT B JaHHOW MecTHOCTH. OHM CHOCOOHBI JOJNTO COXPaHATHCS B IOYBE, HA
PACTUTENBHBIX OCTaTKaX, CEMEHax, COpHAKaX M T.N. MHQeKIMoHHOe Havyalo TaKuX MaTOTECHOB
O0OBIYHO MEUIEHHO HAKaIIUBACTCS B MPHPOJIE U CPABHHUTEIBHO MEJIEHHO PACIpOCTPAHSIETCS.
Opnaxo, ecnu 3anac HHMEKINH TO0CTUTaeT BHICOKOTO YPOBHS, TO MPU HAJTUYUU BOCIIPUUMYHUBBIX
pacTeHuil U OIaronpUATHBIX BHEIIHUX YCIOBUSAX HEPEAKO BO3HMKAIOT snuputoruu. [Ipumepom
MECTHBIX OJMUPUTOTHII MOTYT CIYXHUTh DSHQUTOTUM TIOJETaHus BCXOJOB, E€¥KEroJHO
Ha0Jro1aeMble B MUTOMHUKAX MHOTUX PailOHOB CTpaHbI.

IIporpeccupyromiue 3MUPUTOTHN. DTTUPUTOTHH ITOTO THIA HAYMHAIOTCS KaK MECTHBIE,
HO CO BPEMEHEM OXBaThIBalOT Oosiee OOImMpHbIE TeppUTOpuu. OHU OOBIYHO BBI3BIBAIOTCS
Haubosee arpecCMBHBIMM MATOT€HAMH, KOTOpPbIE HMEIOT BBICOKYIO SHEPIHIO Pa3MHOKEHMUS,
00pa3yloT B TEYEHHE JieTa HECKOJIbKO TeHepanuid OECIlONIOro CIIOPOHOMIEHUS W CIOCOOHBI
OBICTPO PACTIPOCTPAHATHCS MO BO3AYXY WM C MOMOIIBIO HACEKOMBIX (HArpuMep, SMUGUTOTUN
P’KaBYMHBI, MyYHUCTOH pOCHI, HEKOTOPBIX COCYAHMCTHIX M BUPYCHBIX OOJIE3HEH).

[IpyunHOW BO3HMKHOBEHHUSI MPOTPECCHUPYIOMUX OSMUPUTOTHA MOXKET  OKa3aThCs
nepedpocKa U3 OIHUX PaioHOB B JPYyrue 3apa)XEHHOTO MOCAJOYHOI0 MaTepHraja Uil MomnajaHue
naToreHa B HOBBIE JJIS HErO pailoHbI, TJIe UMEIOTCS 3HAYUTENbHbIE TUIOMIAM BOCIPUUMYHUBBIX
pactenuii-xo3sieB. [IpumepoM Takoi SMUPHUTOTHH MOXKET CIYXKHUTh SMUGUTOTHS My3bIPYATOM
pKaBUMHBI BEWMYTOBOM COCHBI, BO3HHKIIAsg M OBICTPO OXBAaTHBILAsS OrPOMHbBIC ILIOIIAIM,
3aHAThIe 3T0M cocHol B CIIIA, mocie Toro kak Bo30yauTenb 060sie3HN ObUT 3aBe3eH B AMEPHKY
n3 EBpomnsl.

[Tporpeccupyiomme >MUPUTOTHN YACTO PA3BUBAIOTCS B TEUEHHWE MHOTUX JeT. Tak,
CUJIbHBIE IPOrPECCUPYIOIIHE AnUGUTOTUN TOJUTaHICKOM 0ose3Hu UJIbMOBBIX,
pacnpocTpaHUBIINECS HA OOJBIINX TEPPUTOPHUSAX B JECOCTEIMHON, CTEIHOM M IMOJYIMYCTHIHHOM
30HaX Hameil ctpaHbl, ObIHM oTMedeHbl B 1935-1940 u 1955- 1959 rr. B mononsix KynbTypax
COCHBI, CO3/1aBa€MBIX Ha OOLIMPHBIX IUIOMIAJSAX KOHLEHTPUPOBAHHBIX BBIPYOOK B CEBEPHBIX U



ceBepo-3anaaHbIX paioHax Poccum HaOMIOMAIOTCS MPOrPEeCcCHpYIONUe SMUGUTOTHH CHEKHOTO
HIIOTTE U P>KaBUYMHBI TIOOETOB COCHBI.

IloBcemecTHBIE JNUPUTOTHH, WJIM NAHPUTOTHH, XAPAKTEPU3YIOTCA MACCOBBIM
pazBuTHeM OOJE€3HM Ha TEPPUTOPUM LEJNONH CTpaHbl, HMHOT/Aa HECKOJbKUX CTpaH WM
KOHTHHEHTOB.

[landuroTnn — sBIEHUE IOBOJBHO PEIKOE, HO OHU MOTYT MPUHUMATH pPa3Mephbl

HAI[MOHAJILHOTO OENICTBUS, KaK 3TO CIYYHJIOCh BO BpeMs maHndurotuu purodpTopos3a kaprodens
B cepenune XIX B. B Hagane XX B. Xxapaktep maH(UTOTHH HOCHJIO MacCOBOE PacIpoOCTpaHEHUE
MYYHHCTOW pPOCHI y0a M MyYHUCTOH POCHI KPBIKOBHHUKA, 3aBE€3€HHBIX M3 AMepuku B EBpory.
[ToBcemMecTHOE pacmpocTpaHeHHWE KOpHEBOW T'yOku BO MHOTHUX cTpaHax EBpombl m CeBepHoU
AMepuKH B TeUCHHE MOCIIEIHUX ACCATUIICTUI TakKe JOCTUTIIO YPOBHS NaH(PHUTOTHH.
Kpome Toro, pasnuyaroT MeEAJIEHHO pa3BHUBAIONIMECS, WM TapAuBHbIE, U OBICTPO
pa3BUBAIOIIMECS, WIM SKCIIO3UBHBIE, 3mupuTOTHH. [lepBble yaiie Bcero HaOMIOAIOTCA MPH
MOPAKEHUH MHOTOJICTHMX pacTeHWW (HampuMmep, JPEBECHBIX) 3a00JICBaHUSMHU  THIIA
TOJUTAHJICKOM OO0JIe3HN WIBMOBBIX WJIM KOPHEBOW T'YOKM Ha XBOWHBIX. OHHM XapaKTepU3YIOTCS
IIJIaBHBIM XOJIOM HapacTaHUs BCIBIIIKKA U MOCTEIIEHHBIM €€ 3aTyXaHueM. BTopblie BBI3BIBAIOTCS B
OCHOBHOM IIaTOI€HAaMU C BBICOKOM CKOpPOCTBIO Pa3MHOXKEHMSI M XapaKTEPU3YIOTCS PE3KUM
HapacTaHUEM BCIHBIIIKM U OBICTPHIM €€ 3aTyxXxaHueM. XOJ AMU(PUTOTUN 3TOr0 TUMA YacTo
NOJYMHEH CE30HHBIM HM3MEHEHHUSM M B 3HAUUTEIBHOM CTEMEHM ompenensercs (paxTopamu
BHelIHeH cpenpl. [IpumepamMu MOTYT CITy>KUTh SMUGUTOTUN TapLId sI0JIOHU, TTOJIETaHUSI CESHLIEB,
MYYHHCTOU POCHI, P>KaBUMHBI, IIIIOTTE U JIP.

3HaHWE OCOOEHHOCTEH pAa3IMYHBIX THUIOB SMHUQPUTOTHH TMO3BOJISIET MPEABUNIETh HX
BO3HHUKHOBEHHUE, XOJ JaJbHEHIIEro pa3BUTHUsS U HCIIOJIB30BAaTh 3TU JaHHbBIE AJI COCTABIICHUS
00Jiee TOUYHBIX MPOTHO30B U IUIAHUPOBAHUS JIECO3AIUTHBIX MEPONPUATUH.

2.5 BeTepuHapHO-CAHHTApHasi JKCIepPTH3a Msica W JAPYIMX INPOAYKTOB Yy0os

’KUBOTHBIX NPH MOPA’KEHUH PAAUOAKTHBHBIMH BellleCTBAMH

BrimaseHne paauMoOakTUBHBIX BELIECTB Ha  CEIbCKOXO3AHWCTBEHHBIE Yronabs (IpH
aBapUMHBIX CHUTyallMsIX Ha MPEANpHUATHSIX SICPHON HHEPreTUKH M JPYrHX pajualioHHO
OTacCHBIX O0BEKTaxX C BBIOPOCOM PaJMOHYKIHMJIOB B OKPYXKAIOIIYIO Cpely) MOXET HMPUBECTH K
BHEIIHEMY, BHYTPEHHEMY U / WJIH COYETAHHOMY OOJYYEHHMIO XUBOTHBIX U PaJUOAKTUBHOMY
3arpsI3HEHUIO MI0JIy4aeMOM OT HUX MPOAYKIIHMH.

B 3aBucumoctH  OT  HMHTEHCMBHOCTM M JUIMTENBHOCTH  OOJMy4YeHUS Yy
CEIbCKOXO3SMCTBEHHBIX JKUBOTHBIX MOXET pPa3BUThCSA OCTpas WIM XpOHUYECKas JiydyeBas
00J1e3Hb.

B nepByto ouepens moexar yooro KHUBOTHbIE ¢ KOMOMHUPOBAHHBIMH PaJHalliOHHBIMU
NOopaXeHUsIMH  (raMMa-o0JlydeHUe, TpaBMBbl, OXOTH); a TakKe >KUBOTHBIE, y KOTOPBIX
MPOTHO3UPYETCS Pa3BUTHE JIy4eBO OOJIE3HH KpaifHe TspKeon crerneHd. ONTUMAIbHBIM CPOKOM
y0ost ABJISAIOTCS TepBbIe 2 - 4 AHS OCNE PalualliOHHOTO TOPAKEHHUS.

Bo Bropyio ouepenp yOMBAarOT >KMBOTHBIX, Y KOTOPBIX IPEINOJAracTcs pa3BUTHE JIy4EBOM
OoJie3HM TspKeNol creneHu. OnTUMaIBHBIN CPOK yOOs - IEpBBIC 5 - 7 CYTOK MOCTE O0TydeHUs.
[Ipu cpennell creneHW MOpPaXEHUS KUBOTHBIX YOMBAIOT Ha MACO B TeueHHe mnepBbix 10 - 12
cyrok. [Ipu nerkoi cremeHu MOpakeHUSI CPOKH yOOs >KMBOTHBIX HE JMMUTUpOBaHbl. [lpu
BHYTPEHHEM U / WM COYETAaHHOM MOPAXKEHUHU CPOKHU yOOs KMBOTHBIX YCTAHABIMBAIOT C YUETOM
BO3MOXXHOCTH MOJYYEHHsI MPOIYKTOB YOOS C COJAEp>KaHUEM B HUX PAJMOHYKIUAOB B IMpenenax
JOMYCTUMBIX ypoBHeH. C 3TOH IENpl0 NPOBOAAT OPUEHTHUPOBOUHYIO MPHXKU3HEHHYIO
pamuoMEeTpHUI0 MbIIeYHOW TKaHU. [Ipr HE0OXOAMMOCTH TPOBOAAT KOHTPOJIBHBIA YOO
HECKOJIbKMX JKMBOTHBIX C TOCIEAYIOIIEH paJuoMeTpuell MpOAyKTOB yOOs M OIpeaesieHueM
M30TOIHOTO COCTaBa PaIMOAKTUBHOTO 3arpsi3HEHUS.

JKUBOTHBIX, TIOJABEPTIINXCS PAAHANMOHHOMY TOPAKCHHIO, OTIPABIAIOT A5 yOos Ha
MSICO MO Pa3pelICHUIO0 PYKOBOJIUTEISI PalOHHOM, TOPOJCKOM, pailOHHOM B TOPO/i€ BETEPUHAPHOU



CTaHIIMH WU €r0 3aMECTHUTENsl OT/IEIbHBIMU MAPTUSIMU B COTJIACOBAHHBIE C MSICOKOMOMHATAMU
WM OOCHCKUMHU NMPEANPUATUIMU CpoKu. OTIpaBKa TaKUX )KMBOTHBIX TOHOM 3alperiaeTcs.

[lepen oTmpaBkoil Ha MSICOKOMOMHATHI WU OOCHCKHE MPEINPHUSITHS KUBOTHBIX
MOJIBEPTaloT JIO3UMETPUYECKOMY KOHTPOJIO, TMPOBOJAT BeTepUHApHBIH ocMoTp. KoxHbie
MOKPOBBI  JKMBOTHBIX, 3arpsi3HCHHbIC PAJUOHYKIWJAMU BBIIIE JONYCTHUMBIX YpPOBHEW,
MOABEPTalOT CAaHUTAPHOM O0O0pabOTKE MW TOBTOPHOM JO3UMETPUH. YOOWHBIX JKMBOTHBIX,
MMEIOIINX O pe3yibTaTaM MNPUKU3HEHHON paguoOMETpUM KOHILICHTPALMIO PATUOHYKIIUJIOB B
MBIILIEYHON TKaHU BBIIIE JOMYCTHUMBIX YPOBHEW, (OPMHUPYIOT B OTHENbHBIE TPYIIbI U MpU
HaJIMYUM BO3MOXHOCTH OCTaBJISIIOT JUIsl JOOYMCTKA Ha CHEIUAIbHO pPACCUYUTAHHBIX IO
COAEP)KAHUIO PATMOHYKJIMIOB palioHax (Jayee - "4ucTeie” Kopma).

[Tpu oTmpaBke Ast yOOs Ha MsICO Ha KaXIYIO MApPTHIO )KHBOTHBIX BBIIAIOT BETEPUHAPHBIC
JIOKYMEHTHI YCTaHOBJICHHOU (hOPMBI C YKa3aHHEM Ha 000poTe:

® 1036l BHEIIHETO TraMMa-OOJIy4eHHsSI IJKUBOTHBIX (pacdyeTHOW WM TIO0 JaHHBIM

JIO3UMETPUUIECKOMN CITYkKOBI);

CBEJICHUI O paJOaKTUBHOM 3arps3HEHUH KOPMOB U BOJBI;

710361 BHYTPEHHETO O0JTY4YEHUs )KUBOTHBIX;

YPOBHSI paIuOAKTUBHOTO 3arpsI3HEHUSI KOKHBIX MTOKPOBOB KUBOTHBIX;
CBEJICHUI 0 MPOBECHUH BETEpUHAPHON 00PaOOTKU )KUBOTHBIX.

VY6011 mopakeHHBIX JKUBOTHBIX MPOBOJAT Ha OMIDKAHIINX MsICOKOMOMHATAX HIIM OOCHCKUX
NPEINPUATHIX WIH Ha CIIEIIMAIbHO 000PYAOBAHHBIX YOONMHBIX MYHKTaX (IJIOMIAAKAX).

[Ipu mocTyrieHnr Ha TPUEMHYIO TUIOIMIAIKY MSICOKOMOMHATA UM OOCHCKOTO MPEAPUSITHS
YKUBOTHBIX MOJBEPraloT MOBTOPHOMY JAO3UMETPUUECKOMY KOHTPOJIIO, MPOBOJAT MPHKU3HEHHYIO
PaAMOMETPUIO MBIIIEYHOM TKaHU JKcIpecc-MeTonoM. Ko)KHblE NOKPOBBI KMBOTHBIX IPH
3arpsi3HEHUN  PAJAMOHYKIMJIAMHU BbIIIE JOMYCTHUMBIX YpPOBHEH IOJBEPraioT BeTepUHAPHOU
00paboTke ¢ mocneayromen go3uMeTpueil. JKUBOTHBIX, Y KOTOPBIX MPENIoaracTcs CoaepxKaHue
PaAMOHYKJIMJIOB B MBIIIEYHOW TKaHU BBIIE JOMYCTUMBIX YPOBHEW, a Cpoku y0os He
JTUMUTHPOBAHBI, BO3BPAIIAIOT MOCTABIIUKY WM pa3MENIAlOT Ha ClielualbHOU Tutomaake (6ase)
JUTSL TIEPEZICP’KKU ¢ MCIOJIb30BaHUEM "JUCTHIX" KOPMOB. B 1eHb y0O0s )KUBOTHBIX TMOABEPTalOT
BETEPUHAPHOMY OCMOTPY € TIOTOJIOBHOW MJIM BEIOOPOYHOM TEPMOMETPHUEH.

Y60ii u nepepabOTKy >XKUBOTHBIX, MOJBEPIIINXCS TOJBKO BHEUIHEMY T'aMMa-00JIy4eHHIO,
IPOBOJAT B OOBIYHOM MOPSIJIKE.

Y6oii u mepepabOTKy >KUBOTHBIX, IOJBEPTLIMXCS BHYTPEHHEMY PpPaJuOAKTHBHOMY
00JIy4eHUI0, TPOBOJAT OTACIbHBIMH MApTHSAMM Ha CaHUTApHOH OoifHe WM B yOOWHOM Liexe
MSCOKOMOWHATa WM OOCHCKOTO MPEANPHUATHSA, HO B KOHIlE paboueid cmeHbl. [lpum sTOoM
OPUHUMAIOT MEphl MO TPEAYNPEXKICHUIO TOBEPXHOCTHOTO 3arpsi3HEHHs] TMPOJIYKTOB YOOs
paAMOaKTUBHBIMU BellecTBaMu. JIuI, 3aHATHIX HAa OOECKPOBIMBAHUU >KUBOTHBIX WU CHSTUH
LIKYp, HE JOIYCKAIOT K ONEpalMsIM M0 JajdbHEWIIEeH pasnenke Tyul. HyTpoBky mpoBoOAsT npu
BEPTUKAIBHOM IIOJIO)KEHUHU TYII, Ha MHUIIEBOJ M MPSAMYIO KHUIIKY HaKJIaJIbIBaIOT JIBOMHBIE
JUTATyphl, KEJIYAOK U KUILIEYHUK HU3BJICKAIOT COBMECTHO B HUX aHaromuyeckoi cszu. Ilo
OKOHYAaHUU YO0OS MapTUM MOPAXKEHHBIX KUBOTHBIX MPOBOJAAT JE3aKTHUBAIMIO ITOMEIICHUIH,
000pyIOBaHUsl, MHBEHTAPs, CIIELOJEKbl C HCIOJb30BAHUEM PACTBOPOB MOIOIIMX CPEICTB,
pa3pelIeHHbIX K MPUMEHEHHIO Ha MPEANPUATHSIX MACHOM MPOMBIIIIEHHOCTH.

[TocrneyOoiiHyr0 BETCaHAIKCHEPTHU3Y TYII U OPTaHOB JKUBOTHBIX TNPU PAAHANHOHHBIX
MOPKEHUSIX TPOBOAT B TOPSAJKE, YKa3aHHOM B TiaBax 6 - 9 mactosimmx [Ipaswin. Ilpu 3Tom
ocoboe BHHMMaHHE O0OpamalOT Ha HAJIMYHME NaTOJIOr0aHATOMUYECKHX IPU3HAKOB JIy4yeBOU
00Je3Hu.

Msico u apyrue TpOAYKTHl yOOsI >KMBOTHBIX, MOJBEPTUINXCS TOJBKO BHEIIHEMY TraMma-
00Jy4eHHIO, UCTONB3YIOT 0€3 OrpaHMYEeHUN, €CId MPH BETCAHIKCIEPTH3E TYII U OPraHOB HE
O00Hapy>KEHO IAaTOJIOT0OAHATOMUYECKUX H3MeHeHHH. [Ipm WX Hamuuuu pemeHue O MOpsKe
MCIIOJIb30BaHUs Msica M CYONPOTYKTOB MPUHUMAIOT MOCIIe 0053aTeIbHOT0 0aKTepHOIOrHIeCKOro
UCCIIEIOBaHMS Ha MMaToreHHbIe dHTepoOakTepun. LLIKypsI HCONB3yIOT 0€3 OrpaHu4eHUi.



[Ipu BHYTpEeHHEM M COYETAaHHOM (BHEIIHEM U BHYTPEHHEM) OOJTYyYEHHH >KUBOTHBIX MSCO H
JIpyrue NpoayKThl yOos B 0053aTeIbHOM MOPSAIKE MOIBEPTalOT PaAMOMETPUYECKOMY KOHTPOJIIO.
Tymm © oOpranbl HCHOJB3YIOT 0O€3 OrpaHWYeHHWi, ecau B HHUX He O0OHapyX)eHO
MaTOJIOTOAHATOMUYECKUX HW3MEHEHUH, a COJAEpXKaHUE PpPAJUOHYKIUAOB HE IPEBBIIIACT
JIOMYCTUMBIX ypoBHEH. [Ipu HaMuMK MaToa0roaHaTOMUYECKUX U3MEHEHUN BHYTPEHHUE OpraHbl
HaIpaBjIsAIOT HAa YTUIM3alMio. PeleHne o mopsaKe HCIONb30BaHUSA Msca NPUHUMAIOT 110
pe3ynbraraM 6aKTepHUOIOTUYECKOTO HCCIEI0BAaHUS HA TTATOTCHHBIE SHTEPOOAKTEPHH.

Ty 1 opransl )KUBOTHBIX, SKCTPEHHO YOUTHIX B pa3rap JiyueBoi 00Je3HU, IPU3HAHHBIE
Mo  pe3yiabTaTaM  BETCAHAKCHEPTU3Bl, PAJAUOMETPUYECKOTO UM  0aKTEPHOIOTHYECKOTO
VCCJIE0OBAHNI MPUTOJHBIMU JJI MCIOJIb30BaHUS B MUILY, HAMPABISIOT Ha MPOBApKy, a TakkKe
Ha M3TOTOBJICHHE KOJIOACHBIX XJICOOB MIIH KOHCEPBOB.

[To pazpemenuro ynpaBieHUWd (OTAEIOB) BETEPUHAPUU KOMHUTETOB IO CEIbCKOMY
XO3SUCTBY M TMPOJOBOJIBCTBUIO OOJUCIOIKOMOB MSICO U CYOHNPOIYKTBI C COJAEpKAHHEM
PaAMOHYKIUJIOB BBIIIE JOIMYCTUMBIX YPOBHEH MOTYT OBITh HCIIOJNB30BaHbl B KOPM CBUHBSIM H
NTULE TIPU BBIPALIMBAHUY U TIEPBON CTAUU OTKOPMA, a TAKKE JJI1 KOPMJICHUS MYIIHBIX 3BEPEH.

BerepuHapHO-caHUTapHYIO OLIEHKY TYIIEK U OPraHOB JOMAIIIHEN MTHUIbI, HAXOAUBIICUCS
Ha 3arps3HEHHOW pPaJMOAKTUBHBIMU BEIECTBAMH MECTHOCTH, MPOBOJAT B COOTBETCTBUH C
HACTOSIIIMMU IIPaBUJIaMH U C YYETOM PE3yIbTaTOB PATUOMETPUUYECKUX UCCIIEIOBAHNM.

[Ipn  comepkaHWW  JONTOXKUBYIIUX  PAIUOHYKIUAOB  BBIIIE  PECITYOIUKAHCKUX
JIOMYCTUMBIX YPOBHEW 3arps3HEHUs, YCTAaHOBJIICHHBIX B IIOCTABAPUMHBIN MEpUOA, TYIIU H
OpraHbl >KMBOTHBIX HampaBislOT Ha yrwimzanuioo. Llkypel yHuutoxaroT. Ilpu ypoBHAX
3arpsisHeHHs Bbiie ycraHoBleHHbIX B CanlluH 2.6.8-8-2002 (HPB-2002) mist paanoakTHBHBIX
OTXOJIOB BCE MPOAYKTHI YOOSI HAIIPABIISAIOT HA 3aXOPOHEHUE B CIEIIMATILHO OTBEJACHHBIX MECTaX.

[Ipu ypoBHsix 3arps3HeHus Hiwke yctaHoBieHHbIX B CanlluH 2.6.8-8-2002 (HPB-2002)
JUTSE PAIMOAKTUBHBIX OTXOJIOB C MPOJYKTaMH YOOS MOCTYIAIOT B COOTBETCTBUU C MHCTPYKIIHEH
M0 YTWIM3AIMM OTXOJOB, pa3paboTaHHOW B OpraHu3allud C YYEeTOM pe3yJibTaToB
OAKTEPUOJIOTHUECKOTO HCCIeNOBaHusl (MPU 3arpsi3HEHUU CTPOHIMEM-90 MscOo MOABEpraroT
JIe3aKTUBAIIMH ITyTeM OOBAJIKHU TYIII, TIOCOJIa, MPOBAPKH). JKUP A€3aKTUBUPYIOT MEPETOMKOM.

[Ipu 3arpsi3HEHUM KOPOTKOKMBYIIMMHU PAJAUOHYKIWJAMU TYIIA U OPraHbl >KMBOTHBIX
BBIJICPKMBAIOT B OTACJBHBIX KaMepax [0 CHaja paJuOaKTHUBHOCTH WJIM YCTAHOBIICHHS HX
COOTBETCTBUS JOIYCTUMBIM YPOBHSIM 3arpsi3HCHUS.

Bausinue siydeBoii 00J1€3HM HA OPraHU3M KMBOTHOTO.

[Ton nyueBoil Ooyie3HBIO MOHMMAETCs 3a00JIeBaHHME, BBHI3BAHHOE BO3JCHCTBHEM Ha
OpraHu3M paJuoaKkTUBHOrO areHrta. [locieqHee MokeT OBITH OOYCIOBIEHO WJIM BHEIIHUMU
dakTopaMu paauaIuu, Wi MOMaJaHiueM PaJHOaKTHBHBIX BEUIECTB BHYTPh OPTaHU3Ma.

Buemnumu gaktopaMu SBISIOTCS 3JIEKTPOMAarHUTHbIE KosieOaHusl B hopMe PEeHTI€HOBBIX
ay4eit (nHTepBaiibl yacToT oT 3 * 10 16 no 3 *10 20 ru u uaTepBan anuHsl BosH oT 10 -6 1o 10 -
10 cm) nim ramma-nyyeid (uHTEpBaibl yactoT oT 3* 10 -19 mo 3*10 -22 ri u uHTEepBaAN JJIUHBI
BomH oT 10 -9 go 10 -12 cm), a Takke MOTOKM OBICTPHIX HJIM MEIJICHHBIX HEHTPOHOB H
OTPULATENIbHO 3apsSOKEHHBIX O€Ta-4acTUIl WM OTPHIBAIOLIUXCS OT CBOUX HCTOYHUKOB
JJIEKTPOHOB BBICOKMX YHEPIUH.

Bnusinuio BHemHero o0iydeHus: OpraHu3M MOJBEpraeTcs JIMIIb B MepUo/l NpeObIBaHuUs B
chepe Bo3acicTBuUs u3nmyueHUs. [Ipu mpekpameHuy H3Iy4eHHUs, HAMpPUMEpP MO BBIKIIOYCHUU
PEHTIE€HOBCKOIO amnmapara WM YJAJI€HUM TaMMa-H3JIydaTelsis, IPEKpanlacTcsl BHEIIHEE
BO3JICUCTBHE, U B OPraHU3ME Pa3BUBAIOTCS JaJiee JUIIb MOCIEICTBUS COBEPUIUBIINXCS B IEPUO]L
00JTydeHHsI HK3MEHECHH.

PanuoakTuBHBIE BellecTBAa IMOMAAAalOT BHYTPb OpraHM3Ma 4Yalle BCEro 4Yepe3
JbIXaTeJIbHbIE yTH B BUJE IBUIH, Fa30B, [IapOB WM Yepe3 MUIIEBAPUTEIbHBIA TPAKT BMECTE C
MULIEH, BOAOW. BO3MOXKHO NpPOHHMKAaHHWE pAJMOAKTUBHBIX BEIIECTB TAaKKE YEPE3 PaHEBBIE
MOBEPXHOCTU WM JIPyrMe HapylI€HUs KOXKHOTO MOKpoBa. Bo3xelcTBuE M3IydeHHs MPU 3TOM
OCYIIECTBIISICTCS BCIIECICTBUE HUCITYCKAHUSI WHKOPIIOPUPOBAHHBIM BEHIECTBOM aibda- Win Oera-
YaCTHLl, a TAKKE raMMa-JIy4deu, €CJIM 3TO BEIECTBO SBIAECTCA FraMMa-NU3JIy4aTesIeM.



Anb(a-gacTuiel B O0JIBIION Mepe MOTJIOMIAIOTCS TKAHSIMHU, B KOTOPBIX COBEPINAIOT CBOM
npober. IlosTomy riayOuHa MPOHMKHOBEHHUS MX OYEHb HEBEJIMKA, 3aTO IJIOTHOCTh MOHU3ALUU
WJIM CTENEHb BO3/ICUCTBHS UX 3HAUUTEIbHA.

bera-uacTuipl 1 MATKHE PEHTTEHOBBI JTY4H MOTJIOIIAIOTCS B MEHBIIEH CTETIEHHU, B CBA3H C
4eM U MPOOET WX B TOJIIE UMEET OOJBIIYIO0 BETUYHHY.

l'amma-nydyn, Kak U KECTKHE PEHTTeHOBBI Jy4H, IMOIJIOIIAIOTCS Majo U 00JaaaroT
OOJIBIION TPOHUKAIOLIEH CIOCOOHOCThIO. OpraHu3M HCHBITHIBAET MOCTOSHHOE BO3ACHCTBHE
STUX U3JTy4YEHUH B TEUEHUE BCETO BPEMEHU HAaXOX/ICHUS B HEM aKTUBHOT'O BEILIECTBA.

[To nuKBUOAIMK B OpraHU3ME aKTHUBHOTO (haKTopa, T. €. B CIIy4ae €ro BHIBEACHHS WIH
IPU MOJIHOM €T0 pacrajie, B KIMHUYECKONH KapTHHE 3a00JIeBaHUSI OCTAIOTCS JIMIIb MOCIEICTBUS
JTY4EeBBIX BO3JICHCTBUN. B psme ciaydaeB opraHWU3M HCIBITHIBAET KOMOMHUPOBAHHOE BIIHSIHHE
BHEIITHETO W BHYTPEHHET0 00JIy4eHHS (CMEIIaHHOE O0JIyICHHE).

Brei3BanHoe panguareit 3aboneBaHHEe MOXET HWMETh OCTpPO€ TEYEeHHEe, BO3HUKAS
HENOCPEACTBEHHO BCJIEJ] 3@ BO3JCWUCTBUEM paJUOAKTHBHOTO areHTa, IMpeTeprieBarolee
ONpENICTCHHBIN UK Pa3BUTUS W TMPUBOJALIEE K TOMY HJIM HMHOMY HMCXOIy. DTO - OCTpas
ay4yeBasi Oone3Hb. [lpu cucreMaTH4eCKOM MOBTOPEHHUM BIMSIHMNA XOTS Obl HEOOJBLIMX 103
BHEIIHEer0 (hakTopa, WM TpHU TMONAJaHWH BHYTPh OpPraHM3Ma pPATUOAKTHBHOTO BEIIECTBA,
o0yafaomero JUIMTENbHBIM TEPUOAOM TMOdypaclaga U, CJelI0BaTeNbHO, [OJIOe BpeMs
COXPAHSIIOIIETO CBOIO aKTUBHOCTH, Pa3BUBAETCS XpOHUYECKas JyueBas Oosie3Hb. Kak Ta, Tak u
npyras (hoopma mpencTaBisieT co0oi olIee, reHepaaIn30BaHHOE 3a00JIeBaHNEe C BOBJICUCHUEM B
MATOJIOTUYECKUI TMPOLIECC, XOTS M B HEPABHOMEPHOW CTENEHHU, OOJIBIIOr0 YHCIa OPraHOB U
cucteM. B apyrux ciay4asx mpu OrpaHMYEHHOM BO3IEHCTBHM OOJYy4EeHHUS U HEIOCTATOYHOM
BOBJICUECHUU OOIIMX MATOTCHETHYECKUX MEXaHU3MOB 3a00JIEBaHUE MPOSBISETCS Kak Obl B (hopme
MECTHOI'O MOPaXEHUS TOW MM UHOM 00J1acTH WM OpraHa, HalIpuMepP MECTHOTO JIy4e€BOTO 0KOTra
WM JIOKAJIbHOTO BO3JECMCTBUSI BHEJIPHUBLIETOCS aKTUBHOI'O BEIECTBA HAa OKPYKAIOIIYIO TKaHb
0e3 reHepanuzalUd Tpolecca Mo BceMmy opranusmy. Kak u mnpu 3aboneBaHUsIX JIpyroi
ATHOJIOTUH, MOKHO BCE K€ OOBIYHO OKUIATh HEKOTOPBIX OOIIMX MPOSBICHUN NIPHU MOPAKCHHH,
TPaKTyeMOM KaK MECTHOE€, CTENEeHb KOTOPBIX 3aBUCUT OT MECTHOW W OO0IIel peakTUBHOCTU
opraHusma.

[lepBuuHoe nelcTBUE JIy4eBOM TpPaBMbl C €€ HEMOCPEICTBEHHBbIM BIUSIHUEM Ha
MOJBEPIIIYIOCS OOJIyYeHHIO TKaHb M OIOCPEIOBAHHWEM JY4eBOTO 3¢¢eKTa depe3 HEPBHYIO
CUCTEMY C H3MEHEHHMEM HEPBHO-PETYJISTOPHBIX OTHOIICHUN HAAJICKHUT pPacCMaTpUBaTh Kak
yCKOBOW MEXaHU3M B pa3BUTHUH JTy4eBOH OOJIE3HU.

[Ipu onenke panmpHeilIero nmatoreHe3a 3a0oJeBaHUS B €ro JMHAMHYECKOM Pa3BUTHH
HY)KHO TIpPHIaBaThb OCOOCHHO BaXKHOE 3HAYEHHUE CIEAYIONIMM TIporeccaM, (OPMUPYIOIIUM
KIIMHUYECKYIO KapTUHY 3a00JIeBaHUSA:

1. VHTOKCHKAIMs OpraHW3Ma, B OCHOBHOM OOYCJIOBIIEHHAas TKAaHEBBIM pacmalioM, C
o0pa3oBaHMEM aJUIEPTMYECKUX peakUuMd Kak CIEICTBUS HM3MEHEHHOW pPEeaKTUBHOCTHU
MOCTPAaJIaBILIEr0 OpraHu3Ma.

2. Pa3Butne wu3MeHeHWMH oOOMEHa BEIIECTB KakK CJIEACTBHE | TEPBHYHBIX, U
MOCIIEIOBATEBHBIX PEeakuil. B CBSA3U ¢ 3TMMH U3MEHEHUSMHU OCYIIECTBISIFOTCS Tpoduueckue
TKAaHEBbIE HAPYILIEHUS, ONPEACTSIONINE COCTOSHNE U (QYHKIIIO OPIaHOB U CHCTEM.

3. Hapymenuss cocyaucTod CHCTEMBI C H3MEHEHMEM IPOHUIAEMOCTH COCYIOB,
JIOMKOCTBIO MX U (DYHKIIMOHAJILHBIMU PACCTPOMCTBAMH, OTPaXKaIOIIMMUCS Ha TeéMOJMHAMUKE U
CIOCOOCTBYIONTUMH Pa3BUTHIO KPOBOTOUYUBOCTH.

4. HapymieHuss KpOBETBOPEHHS, SBJSIOMKAECS OJHOW W3 OCHOBHBIX M HauOosee
OTIpEICIEHHBIX XapaKTEPUCTUK B KapTHUHE Jy4eBOW OOJE3HU, a TaKkKe CIOCOOCTBYIOIINE
MPOSIBIICHUIO TEMOPPArMyecKoro auaTesa.

5. HapymieHus 5>HIOKPUHHOW CHUCTEMBI, OOHApYXHUBAIOIIHECS B OCHOBHOM Ha
runo(u3apHo-HaMOYEYHUKOBOH CHUCTEME, IIOJIOBOM ammapare MU COCTOSHUU IIMTOBUIHOU
HKEJIE3BI.



6. lloHmXeHHE CONPOTHUBISEMOCTH OpraHM3Ma IO OTHOLICHHIO K HH(EKUIUIM.
YHoMsiHyTblE KaTerOpUM MAaTOJOTMU B OTIEIBHOCTH M B3aMMOCOYETAHUSIX CO3Jal0T OCHOBHBIE
HaNpaBJICHUs B Pa3BUTHH KIMHUYECKON KapTUHBI Jy4eBOM OOJE3HM, KaK OCTpOH, Tak H
XpoHHUYecKkor. Hapsigy ¢ ’TUM MMEIOT MECTO M MHBIE PaCCTPOMCTBA, OTPAKAIOIINECS HAa OOIIeH
KapTuHe 3a00NeBaHMA: TMOPAXKEHHE MUIICBAPUTENBHOIO TpakTa, M3MEHEHUS cepala,
[apEeHXMMAaTO3HbIX OPTaHOB, OPraHOB YYBCTB U JIp.

CymiecTBeHHBIM ()aKTOpPOM TMATOr€HE3a JIy4eBOHl OONE3HU SIBISCTCS WHTOKCHUKALUS
OpraHu3Ma, UMEIOIasl CIOKHOE NMPOUCXOXKJIeHHEe. B OCHOBHOM OHa 00yclOB/IeHa TKaHEBBIM
pacmajzioM, cyas 1o eHCTBUAM FOMOT€HATOB OOJyYSHHBIX TKaHEH NP BBEACHUU UX B 3I0POBBII
OpraHu3M, yXe MOCIEICTBUS TKAHEBBIX NMEPBUUYHBIX M3MEHEHUI HOCIT TOKCHUYECKHI XapakTep.
Eme B 1905 r. Kypmmann (Curschmann) u I'aynn (Gaupp), a 3aTeM u psa] ApYyTruX aBTOPOB
OTMETHJIM JICIKOTOKCHYECKHE CBOWCTBA KpPOBM Yy OOJBHBIX, IOABEPraBIIMXCS JEHCTBUIO
VMOHM3UpYIOLIEH panuanuu. Pa3BUTHE WHTOKCHKAIMM JOKa3blBaeTCAd TaKXKE OIBITAMU C
napaOMOHTaMH, U3 KOTOPBIX OJIMH TOABEpPTrajcs oOJydeHUIO, MPpUYeM Ha JPYyroM napabHoHTe
O0OHApY>KUBAINCh M3MEHEHUS KpoBH. OMBITHI B J1a0OpPaTOPUU YKA3bIBAIOT Ha HEOJUHAKOBBIM
TOKcHYecKuil 3(h(eKT, BBI3BIBAEMBIH KPOBBIO, OTTEKAIOIICH W3 Pa3IMUHBIX OO0JacTei
00JIy4eHHOT0 XMBOTHOTO. JKcrepuMeHTsl H oOHapyXHBarOT MOSBICHHWE B KPOBH U OpraHax
OOJIy4eHHBIX KHMBOTHBIX IIUTOTOKCHYECKMX CyOCTaHLMH, PAacTBOPAIOLIMX KJIETKH TOTO XKe
OpraHusma.

Hapsny c¢ BO3MOXHBIM 00pa3oBaHMEM B OOJyYEHHOM OpraHuU3Me CHEHATIbHBIX
TOKCHHOB MOKHO CYHTATh TOKCHUECKUM BIMSIHHE U3MEHEHHOTO OOMEHA BEILECTB, IPH KOTOPOM
CTPaJiaeT He TOJBKO JESTEIbHOCTh OPraHOB M CUCTEM, HO M CTPYKTypa TaKOBBIX.

TkaHeBass MHTOKCHKAIMSA B OOJyYEHHOM OpPraHH3ME OTPa)XKaeTcs Ha pAae KIMHUYECKHX
SBJICHUH, MPEJCTABIAA JUIsl HUX OCOOBIH (JOH: HapyIIEHUS HEPBHOH JESTENbHOCTH, TOJOBHBIE
00iM, paccTpoiicTBa ammeTuTa W CHa, TUCTPO(UU BHYTPEHHUX OPraHOB C HAPYIICHUSMH HX
GyHKUMH (KemyqodyHas aXWius, MHOKapJ MOAUCTPO(HUs, MEUEHOUHbIE, I0YE€YHbIE U3MEHEHHUS,
SHJIOKPUHOIIATUH U B 0OCOOCHHOCTH HAPYILIEHHS TeMOII033a).

[Ipoucmeniee BcieACTBUE U3MEHEHUH B OOMEHE BEIIECTB CAMOOTPABIEHHE B CBOIO OYepellb
MOXET OO0YCIIOBIMBATh JalbHEHIINE OTKIOHEHHS B METa0OJIM3ME, YeM CO3JAeTCs MOPOYHBIN
KpYT.

HapyiieHust B KpOBETBOPEHUHU TaKyKe CBA3aHBI C TOKCUKO30M. IIpumepsl Bo3nencTBUi
OTpaBJICHUs] Ha KPOBOTBOPEHHE MOKHO HAONIOJaTh B psfe OOJE3HEHHBIX COCTOSIHUN Apyron
sTHONIOTUU. Tak, XpPOHWUYECKOe OTpaBiICHHE OEH30JIOM 10 XapakTepy HapylIeHHH
KPOBOTBOPEHUSI BO MHOTOM HAllOMUHAET KAPTHHY, UMEIOIIYI0 MECTO IpH JydyeBol Oone3Hu. B
0COOEHHOCTH K€ TMOCIEAHSSI UMEET CXOACTBO C KIMHUKOH NpPU aTMMEHTapHOW TOKCHYECKOM
ajefiknuu. Pa3BUTHIO yYrHETEHUS KPOBOTBOPEHHUS Ha BBICOTE JIy4yeBOro 3a00JeBaHUsA
CIOCOOCTBYET HapyLIEHHE B HYKJIEMHOBOM OOMEHE KJIETOK, TJaBHBIM 00pa3oM HX sAep, YTo
3aJlep’KMBAET pa3MHOXKEHHE U co3peBaHue uX. IlopakaroTcs B OCHOBHOM KIIETKHM MOJIOJBIE,
pacTtymue W JAessiuecsi, T. €. Takhe, B KOTOPBIX AKTHUBHO IpPOTEKaeT (pu3nonoruyeckas
pereHeparys, 4To UIMEeT MECTO B TEMOIOATUYECKON CHCTEME.

IIpu nyuyeBOM MOpa)K€HUU DKCIEPUMEHT MOKA3bIBAET PE3KOE CHM)KEHUE B paX KIIETOK
KOJINYECTBA JE30KCUPHOOHYKIENHOBOM KHUCJIOTHI M HapylllEHHE €€ CHHTe3a. Takue KIETKU B
nanpHeimemM obpeueHsl Ha rubenb. [lopakeHne OMOKATAIMTUYECKHX CUCTEM HYKIECHHOBOTO
0OMEHa JIEKUT, O4EBUTHO, B OCHOBE AUCTPO(PUYECKHUX MTPOLECCOB B TEMOMOITHYECKON CHCTEME
C pa3BUTHEM ee HeNOCTaToYHOCTH. OOHAPYXKEHO pe3KOoe CHIKEHHE HYKJICHHOBBIX KHCJIOT B
TKaHU KPaCTHOTI'O MO3ra y 00Jy4e€HHBIX KPOJIHUKOB.

[Topaskenue psga GepMEHTHBIX CUCTEM MOXKET pacCMaTpPUBATHCS KaK MPSIMOE CIIECICTBHE
OCJIKOBOM JieHaTypanuu, OOYCIIOBJIEHHONW mMepBUYHBIM 3¢ ¢dekToM ydeBoro ¢akropa, ¢
MOCJIENYIOIIEN HHTOKCUKALMEH YXKE CMEHMIAaHHOro mnopsaka. IIpm 3ToM MOXET MEHAThCSA
rUIpOoUIBHOCTE O€llka, €ro aHTUIEHHbIE CBOWCTBA W MHOTHE (U3UKO-XMMHUYECKHE
0COOCHHOCTH ero cTpyKTyphl. [Tocne obmyuenus HaOmroAaeTCs HapylIeHHe a30THCTOr0 0OMEHa,
3aBUCSIIIEE MPEXK]IE BCEro 0T rMOeNn KIETOK C pa3pylleHUeM OETKOBBIX KOMIUIEKCOB.



Hapsiny ¢ »TMM B TOBBIIIGHHH a30TUCTOrO OOMEHA HWIpaeT poyib BO30YXICHHE
HEPBHOPETYJIATOPHBIX IIPOIIECCOB, CBOWCTBEHHOE IEPBOMY MEpUOAy JydeBod Ooise3Hu. [lo
HKCIIEPUMEHTAIBHBIM JIaHHBIM YBEJIMUYMBACTCS BBIJCIIEHHE C MOYOH 0OIero asora, a3ora
MOYEBHMHBI, KpEaTHUHMHA M MOYEBOM KHUCIOTHI, HaOmonaeTcs HeOObIIOEe IOBBILICHHUE
OCTaTOYHOTO a30Ta KpOBH. B mepuon pa3BUTHs KIMHUYECKUX SIBJICHUN BBIJENECHHE OOIIEero
a30Ta YMEHbBIIAETCA BCJIEICTBHE PE3KOr0 CHIDKEHUS NoTpelieHus numu. B opranusme
BO3HHMKAeT OTPHUIIATEIbHbIM OanaHc a3oTa. B mimazme kpoBu HapacTaeT ¢pakuus riioOyauHOB €
[aJIcHUEM OTHOLICHMUsI aJIbOYMHUHOB K IJIOOyIMHaM. B BOCCTaHOBHUTEIBHOM NEpUOJE ITH
HapyLICHUsT HOPMAalIM3YIOTCS, Mpu4eM Oojee ObICTpoe BO3BpalleHue anb(}ha-TIo0yIMHOB K
HOpPME MOKET UMETh OJ1aronpHUsATHOE IPOTHOCTUYECKOE 3HAUCHHUE.

VYTrieBoaHbIl OOMEH C pa3BUTHEM Jy4eBOM OOJIE3HM TaK)Ke MpPETepIieBacT W3MEHEHHMS.
Brauane nabmronaercs runepriaukemus (120-160 Mr % caxapa B KpOBH), HapacTaHUE yPOBHS
[JIMKOTEHA € MOCIEAYIOIUM CHI)KEHHEM €r0 KaK BBIPAKEHUE YCUIIEHHOI'O pacraja YIJIeBOJOB.
Nmeer mecTto moBhINIEHHE (B TSKENBIX ClIydasxX B 2-3 pa3za) ypoBHA MOJOYHOM KHCIOTHI B
kpoBu. Habmiofaromasicst B fajibHeiieM HeyCTOWYMBOCTh B YPOBHE caxapa KpOBH, paBHO Kak B
IIOKa3aTesIX MUHEPAIbHOTO OOMEHa, OTpa)kaeT, OYEBHIHO, HEYCTOMUMBOCTh B JESITEIbHOCTH
HEPBHBIX, ITIABHBIM 00pa30M CyOTaTaMUYECKHX PEryJsiTOPOB.

OOpa3oBaHue MpOAYKTOB pacmaga Oenka @pU JIydeBBIX BO3ACHCTBUSAX M €ro
JIeHaTypalys, BCAChIBAHNE U3 KUIIEYHNKA TOKCHUECKUX MPOTYKTOB OEITKOBOTO MPOUCXO0KICHHS
IPUBOJAT K AJUIEPTU3alUU OPraHM3Ma, OTBEYAOIIEr0 NOBBINICHHONW YyBCTBUTEIBHOCTBIO Ha
LENBIN psA BO3ACHCTBHIA, B TOM YHCIIE U JIEYEOHBIX (HampuMep, IepeTuBaHue KPOBH).

CyiiecTByeT B3IJISi[l, YTO M B Pa3BUTUM JICHKONEHUW WIPAECT POJIb ajUIepry3alius)
opranuszMa. XapakTepHOW OCOOCHHOCTBIO CJEJICTBHM JIydeBOW TpaBMbl HY)KHO CUHTaTb
HopakeHHe cocyaucToi cucremsl. C MepBOro e Mnepuosia mocie o0IydeHUs: OHO CKa3bIBaeTCs
YCUJICHHEM TPOHUIIAEMOCTH, CIIOCOOCTBYIOIIMM Pa3BUTHUIO OTEYHOCTH TKaHU. B OCHOBe ero
clleflyeT BUAETh TOKCUYECKOE, a B JaJIbHEHIEM - TpPOopUIECKOe OPAKEHUE COCYIUCTON CTEHKH
WIA COCYAUCTHIX MeMOpaH. JlaHHbIe yKasbIBalOT Ha HapyIICHHs B paHHEM IepHoje oOMeHa
THATYPOHOBOW KHMCIJIOTHI C €€ YCHJICHHOHW JETOIUMEPHU3AINEH, YTO CIIOCOOCTBYET Pa3phIXJICHUIO
TKaHU COCYJUCTOM CTEHKH. B nanpHeWIIeM 5TO COIPOBOXKAACTCS YCHWICHUEM JIOMKOCTH
cocynoB. Ha BeicoTe 3a00meBaHusl, a MHOT/IA U B O0JIee paHHUN MEPUO]] TOPAKEHNE COCYIUCTON
CTCHKH BEJE€T K TIeMOpparu4eckoMy CHHIPOMY C OOJBIIMM WM MEHBIIUM pa3BUTHEM
KPOBOM3JIUAHUI B KOXKE, CIM3UCTBIX 000J04YKaX U BHYTPEHHUX OpraHax IpU COOTBETCTBYIOIIEH
cuMmnromaruke. HecoMHeHHO, TaToreHe3 reMopparnyeckoro CHHIpomMa 0ojiee CI0XKEH, U B €ro
Pa3BUTHM UIPAIOT POJIb HAPYLIEHUS B CHCTEME KPOBH, OCOOEHHO B TpoMOoiuTax. OCHOBHOE
3HaUEHUE UMEET IMIeprenapuHeMusl.

OnHuUM M3 BeAyIIMX CHUHAPOMOB B TEUEHME JIy4eBOM OOJIC3HU SBIIAETCS MOpaXKEHHE
OpPraHoB KPOBOTBOPEHHUS. DTU U3MEHEHUs, UMerole (a3HbIid XapakTep U CIOKHBIA MEXaHU3M,
BCErJa MpHBJEKaIu K cebe Hauboiblllee BHUMaHUE HccienoBateneil. B HavanbHOM mepuoze,
XapaKTEPU3YIOIIEMCSl TOBBIIICHHBIM HEPBHBIM BO30YXKIEHUEM, OTMEYAaeTCs Mpexoisiiee
YBEJIMYEHUE KOJIUYECTBA (POPMEHHBIX JIEMEHTOB, OCOOEHHO JIEMKOLMTOB MUEIIOUIHOTO Psizia C
YCKOPEHHUEM CO3pEBAaHUsl 3JEMEHTOB OENoro poCTKa W YBEJIWYCHHEM BBIMBIBAHUS HX W3
KOCTHOT'O MO3T'a Ha nepudepuro.

OTO sBICHHME MO BPEMEHM KOppEIUpyeT ¢ HaOJIioAaeMbIM B KIMHHUKE MpeodIiafaHueM
BIMSIHUSA CHMIIaTHKO-3JPEHAIOBOM CHUCTEMBI, YTO CIIOCOOCTBYET BBIXOXKICHHIO (HDOPMEHHBIX
3JIEMEHTOB U3 KOCTHOTO MO3Ta B KpoBb. TakuM 00pa3zoM, HaOII0aeMbIi MIPH ATOM JIEUKOITUTO3
ABJIIETCS HE PACIIPECIINTEIbHBIM, @ HCTUHHBIM.

JlumdounaHas TKaHb Kak KpaiiHe YyBCTBUTENIbHAS K JCHCTBUIO pajuallMHd YK€ B 3TOT
IEpUOJl pearupyer pa3BUTHEM JIUM(ONCHUU. OKCIEPHUMEHT, OJIHAKO, YJIAaBIUBAcT B psje
CJIy4aeB MPEALIECTBYIOMUN CKOPONpexXoasuuil tuMdonuro3. Bo BTopom, TaTeHTHOM, EPHOE
HAYMHACTCS YK€ CIAJ JEHKOLUUTO3a U IOSIBICHUE NPU3HAKOB YIHETECHUS dPUTPONOITUYECKOTO
poctka. 3aTreM Ha BbICOTE 3a00JIeBaHUS DPAa3BHBAETCS yTrHETEHHWE KOCTHOMO3IOBOTO
KPOBOTBOPEHHS, B TSDKEIIBIX CIIydasX ¢ pe3daiiieil HenTponeHuen 1 TpoMOOTIeHUEH.



[IpyyuHbl yrHETEHHs] TEMOMO33a CJIOXKHBI M MHOTOYHUCIICHHBL. YK€ YKa3blBAJIOCh Ha
TOPMOXKEHHE CO CTOPOHBI HEPBHOW CHCTEMBbl M QJJIEpPruio, a TakKe Ha HapylleHHs B
HYKJICHHOBOM OOMEHE KOCTHOTO MO3ra, MPENSATCTBYIOIMINE MPOIUQeEpalud ero KIeTOYHBIX
3JIEMEHTOB M MMEIOIIME CYIeCTBEHHEHIIee 3HaueHue B MaTOJOrMM reMonossa. HecomHeHHO,
UTPAIOT POJb M TOKCHYECKHME TMaTOreHeTHYecKue (HaKTophl JIy4eBOW OOJNIE3HM, BEIyIIHEe K
neiikonuTonuly. Jucrpopuyeckue BO3ACHCTBUSA HYXHO paccMaTpuBaTh, TAKUM 00pa3oM, Kak
CJIEICTBUE MECTHBIX TKAHEBBIX H3MEHEHHUH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM JEUCTBUEM
paaManMM, W Kak SBJIEHUE, ONOCPEIOBAHHOE 4Yepe3 HeWporymopaibHble BiusHUA. K 3TomMy
cienyer 100aBUTh U 3HAUCHUE PsiJia YHAOKPUHHBIX HAPYIICHUH, CKa3bIBAIOIINXCS HA TEMOTIOI3€.
B BoccTaHOBHUTENBEHOM MEPHO/IE MPOUCXOAUT HOPMATH3AIUs KPOBU C MIPU3HAKAMU OMOJIOKEHUS
€e, HauMHas C YBEJIMYEHUS] PETUKYJIPIIUTOB, C YCKOPEHHBIM BBIMBIBAHMEM KOCTHOMO3TOBBIX
3JIEMEHTOB B mepudepuyecKyro KpoBb. KpoBeTBOpHas peakius MpuU 3TOM MOXKET OKa3aThCs
Ype3MEpPHOM W MPUBECTH K JIEHMKOIUTO3Yy, IOCIEAOBATEIbHO CMEHSIOMIEMYCS B ClIydasx
BBI3JIOPOBIICHUSI TPUXOJOM KOJUYECTBa (OPMEHHBIX AJIEMEHTOB K HOpMe. BoccraHoBieHue
KPOBETBOPEHUS, OJHAKO, YaCTO 3aJepPKUBACTCI M HAONIOMAIOTCS JIUTENbHBIC OCTaTOYHBIC
ABJIeHUSI B (pOpMe CIBUTOB B JICUKOLUTHON (opmyse M HEYCTOMUMBOCTH B KOJIMUYECTBEHHOM
cocraBe (POpMEHHBIX 31eMeHTOB. COCTaB KpOBM HMHOTAA OKOHYATEIHHO HE BO3BPAIAETCS K
HOpME, XapaKkTepu3ys TEM CaMbIM Mepexo]] ocTpoi (opMbl 3a001€BaHMs B XPOHUYECKYIO.

Hapsiny ¢ BiIusHHEM HEpPBHBIX U TyMOPAJIbHBIX (AKTOPOB, HAPYIICHUS KOTOPHIX
bopMUpPYIOT KapTHHY Jy4yeBON OOJIe3HH, B €JUHCTBE C HUMH HUIPAIOT POJIb U3MEHEHHUS B
TOPMOHANBHBIX anmnaparax. OcoOCHHO BakKHAsl POJIb MPUHAMICHKHUT TUTIO(PH3APHO-aIPEHATIOBOMA
cucreme. Cenbe (Selye) m ero mnociemoBaTend pacHpOCTPAHSIOT CBOW TMPEICTABICHUS O
HAPYIICHUSX aIallTAIMOHHOTO CHHIpOMA (Stress) Ha MaToreHe3 Jy4eBol 0O0Je3HU. AHATU3UPYS
takoBoi, Cenbe yKa3bIBaeT HAa HMMEIONIUH MECTO IPH 3TOM OOIIMI TKaHEBBIA KaTabOIU3M,
WHBOJIIOIIMIO ~ TUMUKO-TUM(ATUYECKUX OPraHoB, TMOHM)KCHHE TIeMOI0d3a, OClIa0JieHue
COTPOTUBIIAEMOCTH K HH(PEKIIUN U TPAKTYET ITH SBJICHUS KaK HAPYLICHUS a/lanTaliu.

B mpouecce mpucnocoOneHusi K YCIOBHSIM CYIIECTBOBAHUS IMPOUCXOIUT Pa3BUTHE U
nuddepeHnpoBKa KIETOK W TKaHed. Hapymienwe amanTtanuu BeIET K PacCTPOMCTBAM ITOU
muhdHepeHIIMPOBKY U K HAPABICHUIO €€ M0 MAaTOJIOTHYeCKOMY MyTH. ABTOp PEKOMEHIYET IS
BOCCTAHOBJICHUS aJalTallMyd BO3JCUCTBUS COMATPOMHOIO TOpMoHA. Teopusi 3Ta mpu Bced ee
3HAYMMOCTH CTpaJacT KPYMHEUIINM HEJOCTAaTKOM, TaK KaK WTHOPHUPYET HEPBHBIN (hakTop B
PErYISTOPHBIX OTHOILIEHUSX, YEMY CIPABEIMBO MPHUAAET O0JIbIIOE 3HAUEHNE COBETCKAs HayKa.

OgHuM U3 CYIIECTBEHHBIX MATOTEHETUYECKUX MEXAHU3MOB B Pa3BUTUU KAPTUHBI
OCJIOKHEHHOU JTy4eBO 00JIe3HU, MPAKTUYECKU OOBIYHO MMEIOIICH MECTO MpH OOJBIINX 033X
oO0ny4yeHus, SBISICTCS CHIDKEHHE COMPOTHUBISIEMOCTH OpraHu3Ma [0 OTHOIICHHIO K
MH()EKIMOHHBIM areHTaM KaK BHEIIHEro, TaK U 3HJOTEHHOTO XapaKTepa.

Biusaue MOHM3MpYIOLENH pagualdyd U €€ IMOCIEACTBUN HAa CHUXKEHUE €CTECTBEHHOI'O
MMMYHHUTETa HMEET MHOIO TMPUYHH, Ha KOTOpPbIE YKAa3bIBaJIOCh BBIIIE: HAPYIICHUS
HYKJIIGMHOBOTO,  OOMEHa, TOKCEMHYECKOE  COCTOSIHHE  IIOCTPAJaBIIEr0  OpraHu3Ma,
HEpBHOTpOo(dUUECKHE aJanTallMOHHBIE PAacCTPOICTBA, HAPYIIEHUS T'€MOMO033a C HEAOCTAaTOYHON
BBIpa0OTKON aHTHUTEN. MIMEIOT Takke 3HAYeHHE TPOPUYECKHE HAPYIICHUS B JIPYTHUX TKaHAX U
CUCTEMax, B TOM YHCIIe KOKE€ U CIU3UCTBIX 000J0YKaxX ¢ MOPaKEHUEM €CTECTBEHHBIX OapbepoB
JUIST MUKPOOPTaHU3MOB U HapyIIEHUEM IMPOLECCOB pEreHepanuu. ITO, OYEBUIAHO, HEMOJIHBIN
CIUCOK (paKTOPOB, HAPYIIAIOUINX €CTECTBEHHBI MMMYHHUTET MOCTPAIaBUIET0 OpraHu3Ma.

B pesynbrare CHUXEHHS MMMYHUTETa MOXXHO OTMETUTh YyrHETCHHE (aroruTapHOMl
AaKTUBHOCTH, MEXaHHM3Ma CaMOOYMIICHHUS OpraHu3Ma, IMOHIKEHHE OaKTepULMIHBIX CBOWCTB
MOKPOBOB, YBEJIMYEHUE MPOHUIIAEMOCTH KHUIICYHOW CTCHKH [UIsi MUKPOOOB KHIIEYHHKA C
ayronHdekuued opranuzma. [Ipu CHUKEHUM €CTECTBEHHOIO MMMYHUTETAa MHOTHE CanpoUThI
MPHOOPETAIOT MATOTEHHBIC CBOMCTBA. Y CTAHOBIICHO B KCIIEPUMEHTE, YTO 00TyuYeHUE JKUBOTHBIX
0 BBEJICHUS UM aHTHIEHA YIHETaeT WM IOJIHOCTBIO 3aJepKUBAeT BBIPAOOTKY aHTUTEN. B
pe3ynbTare MOHWKCHHON COMPOTHBISIEMOCTH K WHQEKIUSIM OPTaHU3M, TMOCTPAIaBIIUN OT
o0Jy4yeHH, Ype3BbIYalHO TMOJBEPKEH 3apakeHUsM OOIIEero M MECTHOTO XapakTepa u



UHQEKIIMOHHBIM OCJIOXHEHUSM. DTO, KaK IPaBHIO, UMEET MECTO B pasrape TSKEJIOro WU
CpemHe TshKecTH 3aboyeBaHus (Tpetwit mepuwon). IlpucoenwHeHne WHQPEKIUA MOXKET
npuoOpecTu Belyllee 3HAYCHHWE B KApTHHE JIyu4eBOro 3a00JI€BaHUS M JaXKe peliaTh Cynp0y
6ospHOTO. IlOATOMY YMECTHO CUMTAaTh CHIDKEHHE €CTECTBEHHOIO HMMYHHTETa OJHUM W3
NaTOreHeTHYECKUX (PaKTOPOB JTy4eBOI OONE3HU.

2.6 Muxkpoono10ruuyeckoe uccjie[oBaHue Msica H MsiCONPOYKTOB

bakrepuonornyeckoe HcciaeoBaHUE MsCa MPOU3BOAAT NEPUOIUYECKH MO Tpapuky ¢
IEJbI0 KOHTPOJISI CAHWTAPHOTO COCTOSHHS He pexe l-ro paza B 10 mreit. OOs3aTenpHOE
MHUKPOOHOJIIOTHYECKOE UCCIIEIOBAHUE MACA OCYIIECTBISIOT B CICIYIOIUX CIIydasx:

- TpH 3a00JIeBaHUH JKEITYA0YHO-KUIIIEYHOTO TPAKTA WUJIH JIbIXaTENbHbBIX MTyTEH;
- TIpY NOJ03pEHUH HAa MH(EKINOHHOE 3a00JIeBaHNE )KUBOTHOTO;

- mpu y0oe u3-3a TPaBMBbI;

- TIPU «BBIHYXJIEHHOM» y0o€e;

- TpH y0Oe )KUBOTHBIX-MIPOAYIIEHTOB.

Mukpoobuonozuueckoe ucciedoganue Maca BBHIIOTHSIIOT B COOTBETCTBUU  C
MHCTPYKIMEH BeTepUHAPHO-CAHUTAPHOTO Haj3opa. /[l aHanm3a oTOMpaloT  cleayolne
00pa3ibl: MBIIIIBI CTUOATENst U pa3rudaTesiss KOHEYHOCTH, YacTh MEUEHH, JIETKOTO, CEeNe3eHKY,
MOYKY, JTUM(aTHUYECKHE Y3Jbl C OKpY’KaIoLeH COeAMHHUTEIBHOM TKaHbIO, TPyOUaTyi0 KOCTb.
OO0pa31pl YIaKOBBIBAIOT B CTEPUIIBHBIN MaTepHa, IIIOMOUPYIOT M HANpaBIAIOT B J1a00paToOpuIo
C COIIPOBOJUTENBHBIM IOKYMEHTOM, B KOTOPOM YKa3bIBAIOT BU/J| )KUBOTHOTO, ATy U BpeMsl yOos,
(dbamMuIHIO U aZpec XO035MHA, MPEANOoIaraeMblil TUAarHO3.

AHaJIN3 HAYMHAIOT C U3YYEHUS] Ma3KOB-OTIIEYAaTKOB, OKpalIeHHbIX MO ['pamy. DTOT 3Tan
Ha3bIBalOT OAKTEPUOCKOIMYECKUM MCCIIEJOBAHUEM, ILIETbI0 KOTOPOTO SBISETCS OOHApyXeHHE
BO30yauTeneil cuOUMpCKO 53BbI M OOTynu3Ma. BbisBieHHE B Ma3zKkaX TIpaMIIOIOXKUTENIbHBIX
NaJIoueK, PacIloIOKEHHBIX B LIEMIOYKAX, UMEIOIIMX KarcCyJbl U CHOpPHI, MO3BOJSET 000CHOBATH
MpEeABAPUTEIIbHBIA JTUArHO3 CHUOMPCKOW s3Bbl. Ecnm B Maszkax OOHapy>KMBAIOT HEOOJBIIINE
IPaMIOJIOKHUTENbHBIE TMAJOYKH, UMEIoIue (OopMy PpaKeTOK, TO BO3HUKAET I0J03pEHUE Ha
3apakeHue mpo0 Bo3OyauTeneM 00Tyau3ma.

Jlanee BBIMONHSAETCS COOCTBEHHO OaKTEPHOJIOTHYECKOe uccienoBanue. s 3Toro
OTOMPAIOT HaBECKH MPOO MAcCOM S5 T, paCTUPAIOT B CTYMKAX CO CTEPHIIBHBIM TIECKOM, TOOABIISIS
CTEPHJIbHBINA (PU3MOJIOTMYECKHI pacTBOP U3 pacueTa, 4ToObl momyduTs passeaenue 1:10. Ilocne
OTCTaMBaHUs CYCIEH3UM HAI0CAJ0YHYIO >KUIKOCTh BBICEBAIOT HAa DPA3IMYHBIE MHUTATEJIbHBIC
cpedbl IUIsl BBIACICHUS YHUCTBIX KYJIbTYp a3poOHBIX U aHAdpPOOHBIX MHKPOOPTaHU3MOB.
Boinenennble 4McThle KyJIbTYphl MOJBEPraioT JajdbHEHIIEMy HW3YYEHHIO IO CTaHAapTHBIM
cxemMaMm s uiaeHTH(ukauuu. Llenpio uMccnenoBaHus SBISETCS BbIIBICHUE BO30yauTeNneH
300aHTPONIOHO3HBIX MH(EKIIHI.

Onpenesienne 100poOKaA4YeCTBEHHOCTH Msica
Omnpenenenne 100poKaYeCTBEHHOCTH Msca. J[0OpOKa4eCTBEHHOCTh  (CBEXKECTh)  Msica
OLICHUBAIOT MO PE3y/IbTaTaM OPTaHOJIEITUYECKOT0, OMOXUMUYECKOT0, OAKTEPUOCKOITMYECKOTO U
MHUKpOOHOIOTHYecKoro uccienopanuii cormacao 'OCTam.
OpraHofenTHYECKyI0 OLIEHKY MPOU3BOASIT MO OOMICTIPUHATHIM MpU3HAKAM: OMHCHIBAIOT
[[BET, KOHCUCTEHITUIO, 3allaX MSICHOW M KUPOBOM TKaHU, XapakTep OYIbOHA IIPH BapKe.
bakTepuockonuueckoe MCCIEOBAHUE BBINOIHAIOT CIEAYIOUIMM 00pa3oM: TOTOBST
Ma3KH-OTIIEYAaTKU C TMOBEPXHOCTH Msica, C MIyOMHBI 2-2,5 c¢cM u 3-4 cM, OKpamuBarOT HX IO
I'pamy. B kax1oM Ma3ke M3y4alOT HE MEHEE 5-TH TOJIEH 3pEHHUs, B KOTOPHIX MOACUYUTHIBAIOT
4yuclio OaKTepuil ¥ OTMEYAIOT JPYTHe U3MECHEHUS.
Or1eHKa CBEXECTH Msica MIPEACTABJICHBI B TabwIle 1.

Tao6mumua 1. Ouenka cBeXeCTH Msaca



KauecTBo Msca pH bakrepuockonunyeckas KapTHHA

B Ma3Kax-0TIIcyarkax MI/IKpO6OB HCT WX HUMCHOTCA
CIMHUYHBIC OaKTepHajdbHbIC KICTKA Ha IOBEPXHOCTH
1. CBexee 5,6-6,2 Mmsica

B Ma3kax-ornedarkax W3 TIIyOMHBI Msica OOHApPYKHUBAIOT
20-30 KOKKOB M €IMHUYHbBIE NAJIOYKH, HA TIOBEPXHOCTH -
2. IMonmxeHHoM HECKOJIBKO JIECSITKOB KJIETOK B Tojie 3peHus. MMerorcs
CBEXXECTHU 6,3-6.5 pacrnaBIlIMecs MBIIIIEYHbIE BOJIOKHA

B mMa3kax-oTneuaTkax ¢ MOBEPXHOCTH U C TIIyOWHBI Msica
BBISBJISIIOTCSL Macca KJIETOK ¢ MpeodiaJaHueM TMaliovek,
3. HecBexee 6,6 1 BbIIlIE | UMEETCS MHOKECTBO PACHaBIIMXCS MBIIIEYHBIX BOJIOKOH

CBexxecTh MsiCa XapaKTEpU3YeTCs TakKe TIOKazaTelsIMH OOIIed OakTepuaabHOMN
oO0cemeHeHHOCTH B 1 T uiu Ha 1 ¢cM2 OBEPXHOCTH.
Onpenesienne 001ero KOJIMYECTBA MUKPOOPTraHU3MOB B Msice

[Ipu MHKPOOMOIOTHYECKOM KOHTPOJIE MPOM3BOJACTBA O€3aJKOTOJbHBIX HANUTKOB oOIiee
KOJIMYECTBO MUKPOOPIaHU3MOB OIIPENEISAIOT IOCEBOM HATUBHOT'O UCCIIEYEMOTO MaTepHaia Uin
II0CJIE €r0 pa3BeleHHs B MUTATEIBHON Cpee CIEeAYIOUMM 00pa3oM: MACO-TIENTOHHBIN arap —
nHKyOarnus B Ttepmoctare npu 37° C B TedeHune 24 4 (CaHWUTApHBIA aHAINM3); CyCllo-arap —
uHKyOarms B Tepmocrate rnpu 28—30° C B Teuenue 48 4 (MpOU3BOJICTBEHHBIN aHATIN3).

[ToceB mpoOBI TOJDKEH MPOU3BOAMTHCS TMOCIE MPUOIU3UTEIILHOTO pacueTa TaKuM 00pa3oM,
yroObl B yamkax [letpu Bwipactano 30—300 KONOHMI, 3a HMCKIIOYEHHEM MaTepualoB, B
KOTOPBIX coliepKuTcst MmeHee 30 MUKpPOOpPraHu3MoB B 1 M.

Ilepen moceBom mpoGa MomKHA OBITH XOPOIIO MepeMeliaHa (HO YTOObl HEe 3aMOYHTh MpU
3TOM MPOOKY), TOCIIE Yer0 CTEPHIHBHOM MUIIETKONW OepyT He0OX0auMOe sl TOCeBa KOJTMYECTBO
(ot 1 1o 0,1 mu1 17151 HEMOCPEACTBEHHOTO IOCEBA U MEHbIIIEE KOJUYECTBO — MPHU Pa3BEICHUN).

1. Pa3Beaenue npoosbl.

Korna uccnenyemoro marepuana menbie 0,1 mi, oH BbiceBaeTcst B yamkax [lerpu mocne
MPEeIBAPUTENILHOTO pa3BeeHMs CTEPUIILHON BOJOM clieAyromuM oopazoM: B mpobupky ¢ 0,9 mi
CTEpUIIbHOM BOABI cTepuiIbHO BHOCAT 0,1 M mccienyeMoro marepuaia U IMOCJ€ TIIATEIbHOTO
pa3MelmMBaHus K HeMy IpHOaBIISIOT erle 9 Mur crepuibHOM Boabl. [lociie 3Tux AByX pa3BeacHUI
(1 : 100) 6epyt 1 M maTepuaina, MEPeHOCAT CTEPUIBHO B HOBYIO MPOOUPKY M TOTUBAIOT 9 M
crepuiibHOM BoabI (1 : 1000) 1 T. 1. 70 Ke1aeMoi CTENEHH pa3BEICHMUSI.

IIpu kax10M pa3BeeHUN MOJIB3YIOTCA OTACIBHON CTEPUIILHON IMUIIETKOM.

Ecnu marepuan o4yeHb TYCTOW M OTMEPUBAHUE €T0 MUIMETKOW HETOYHO WM HEBO3MOXKHO, a
TaKXe MPHU UCCIETOBAaHUN CYXUX MPOIYKTOB, TpoOy B 5—10 r B3BEMIMBAIOT CTEPHIILHO B KOJIOE
Ha 120 mi, mocne dero mnpubamistor 50—100 ma crepunsHoit Bombl (1 @ 10). Ilocme
THIATEJIBHOIO IEPEMEIIMBAaHUSA W PACTBOPEHUS J€Jal0T HENOCPEACTBEHHBI IIOCEB WIM B
3aBUCUMOCTH OT OpPUEHTUPOBOYHON OOCEMEHEHHOCTHM IIOCEB  IPOM3BOAUTCA  IOCIIE
JIOTIOJTHUTEIBHOTO Pa3BEACHUS.

Korna wuccrnenyror marepuaibl BBICOKOW KHCIOTHOCTH, TO BO H30€XKaHHE H3MEHEHUS
peaKkIy THUTATEJbHOW CpeAbl 3TH MaTepHalbl HEUTPaTU3yloT 10 HEOOXOAMMOH CTerneHU
crepwibHBIM 10%-HBIM pacTBOpOM KapOoHaTa HaTpPHS. ,

Urto0bl ycTaHOBUTH HeoOxomumoe konndecTBO 10%-Horo pactBopa kapOoHaTa HATpUS JUIS
HedTpanm3anuu TpoObl, TUTPYIOT 10 Ma ee 1%-HbIM pacTBOpoM KapOOHaTa HATpUs 10
MOCHHEHUS JTaKMYCOBOI Oymarm.

2. Iloces.

[Ipexne 4em B3SITh HeoOxoaumoe JUIS rocena
KOJIMYECTBO MATeprasa, €ro TIATEIbHO NEPEMEIIMBAIOT  MPOAYBAHMEM  BO3JyXa  4epe3
CTEPHJIbHYIO THUIMETKY, 3TOH ke nmuneTkoi 0epyt 1 mur u ObICTpo nepeHocsaT B yamiky Ilerpu. B
KOKIYI0 4YallKy BBUIMBAIOT W3 TPOOMPKH paCIIaBIEHHYI0 M OXJaxaeHHyro 1o 45° C




NUTATEIbHYI0 Cpely — MSCO-NIENTOHHBIM WM cyclno-arap B KoiuduyecTtBe 15 wu,
MpeBApUTENLHO TOPIIBIIIKO MPOOUPKU 00KHUTaIOT HA TUIAMEHU CIIUPTOBKHU.

[IpubaBneHHslii arap OBICTPO MEPEMENINBAIOT C UCCICIYEMbIM MATEPUAIIOM HAKIOHEHUEM
yamky. HyXHo o0paTuTh BHUMaHHE Ha TO, YTOOBI HE OCTAJIUCh HE3AJUTBHIMU arapoM y4acTKU
Yalky, He 00pa30BAIMCh My3bIPH U MaTepHal He MONall HAa CTEHKH Yallku. Yamku OCTaBIsIOT
Ha TOPU30HTAIBHON MOBEPXHOCTHU JJIsi paBHOMEPHOI'O pacipeseieHus] U 3acTbiBaHUs arapa. Ha
Kpbike gamku [leTpu n1emaroT HeoOXOAUMBIE OTMETKH.

3. IIpopacraHue moceBoB.

Yamku Iletpu B TepMocTare nepeBOPAvYMBAIOT BBEPX JHOM, PEKOMEHIYETCs, YTOOBI OHU
OBUIM 3aBEpHYTHI KaXJas B OTICIBHOCTH B CTepuibHylo Oymary. IlpopamuBanue Ha Msico-
nenToHHoM arape npu 37° C qintes 24 4, a Ha cycno-arape — npu 28—30° C — . 48 u.

4. TMoacuer KOJOHMIA.

[IpousBoauTcs mpu MOMOUIM JyIbl, yBeauuuBaromed B 5—8 pa3. IloacumrteiBaroTcs Bce
kononuu. Korna B ogHOM yarike mpopociu 6osee 300 KoJIOHUN M HE UMEeTCs JPYTUX IMOCEBOB
npu OONBIIEM pa3BeIeHUU TPOOBI, JOMYCTUMO, YTOOBI MOACYUTHIBAIUCH KOJIOHUHU TOJBKO Ha
yacTu noBepxHocTu (Hampumep, 20 cM2). HykHO moacuuTaTh KOJOHMM HAa MOBEPXHOCTU HE
MEHBIIEHITOBEPXHOCTH YaIIKH.

UccaenoBanue MUKPOQIOPbI MACHBIX IPOAYKTOB

HccnemoBanne MUKpPOQIIOPHI  MUIIEBBIX MPOAYKTOB  SIBISIETCS  COCTABHOM  YacThIO
MUKpPOOHOJIOTUYECKOTO KOHTPOJII Ha MPEANpPUATUSAX MUIIEBON NPOMBIIIEHHOCTH. 3ajgadeit
JAHHOTO WCCIICOBAHUS SIBISICTCS OINpeAeNieHHe MUKPOOHMONIOTHUYECKUX IOKA3aTeNnei ChIphs U
TOTOBBIX M3JIENUNA 11 CPABHEHUS MX C HOpMAaTHMBAaMM rocynapctBeHHbix ctanaapToB (I'OCT),
texuuyeckux ycnouii (TY), CanlluHa.

['maBHBIM HOpMaTHUBHBIM NoKyMeHTOM siBisieTcsi CanlluH «['uruenmyeckue tpedoBanus K
KauecTBY M 0€30MacHOCTH MPOJOBOIBCTBEHHOTO CHIPhS U IMHUIIEBBIX MPOAYKTOB», B KOTOPOM
IpUBEIEHB HOPMATUBBI MUKPOOHOJIOTHYECKUX MTOKAa3aTeIei BCceX TPYIII MUIIEBBIX MPOIAYKTOB.

HopMmaTuBHBIE JOKYMEHTBHI COCTABJEHbI HAa 0a3e MHKPOOHOJOTMYECKHX KpPHUTEpHeB
0e30MacCHOCTH NHILEBbIX MPOAYKTOB, KOTOpPbIE BKJIIOYAIOT ONpENEIeHHEe B HUX 4-X TpyII
MHUKPOOPTaHU3MOB.

1-1 rpynma - caHUTapHoO-IOKa3aTeJbHble MHMKPOOpPraHu3mbl. B »3Toi rpymnme
OMPENETSAIOT 2 TOKa3aTeNs:

1. Bo Bcex MSCHBIX MPOAYKTaxX TPOU3BOAST OIpENeiIeHHEe KOJINYecTBa Me30(UIbHBIX
a’poOHBIX U  (PaKynbTaTUBHO-aHAIPOOHBIX MuKpoopranm3mMoB (KMA®AHM) Ha wMsco-
MENTOHHOM arape 4alleyHbIM MeTO/I0M. Pe3ynbTaThl BBIpaXKalOT YHCIOM KOJOHHEOOPa3yIOUIX
equnull (KOE) B 1 r mpoaykra.

2. Bo Bcex mpoaykTax ompenensioT Takxke Oakrepuu rpymmbl kumeuHor nmanodyku (BI'KIT) B
KadecTBe uHAMKaTopa ¢ekanpHoro 3arpssHeHus. K BI'KII oTHocsT rpamoTpuuarenbHble
OeccriopoBbIe TAJIOYKH, COPaKUBAIOIIUE JIAKTO3Y C OO0pa3oBaHWEM KHCJIOTHI M Ta3a MpH
temrepatype 37 oC. YUYUTBHIBAIOT HUTPATOTPULATEIbHBIE U LIUTPATIIONOKUTEIbHBIE BAPUAHTHI
BI'KII, Bkirouast ciemyromue pojbl: SIIEpPUXHUs, KieOCHemia, YHTepoOaKTep, NUTPOOAKTEp U
ceppauusi. AnHanu3bl BbIMOJHAIOT Ha cpene Keccnep. Ilpusnakom pocrta  siBIsieTcs
razoo0pa3oBaHHeE.

2-1 rpynma - YCJIOBHO-NIATOT€HHble MHMKPOOPraHu3Mbl. [Ipou3BOAsT BblIEICHHUE
OakTepuil  poma  mpoTes,  KIOCTPUAUYM  Nep(pPUHTEHC,  KOaryia3omoJI0XKHUTEeIbHbBIX
CTa(hpUIOKOKKOB, OAIMILTY LIepeyc.

3-51 rpynna - naToreHHble MUKPOOPraHU3Mbl, B TOM YHCJIe calbMOHeIbl. OmnpeneneHue
CaJIbMOHEILT TPOU3BOAT BO BCEX MPOAYKTAX.

4-1 rpynma - mnoka3zaTeJd MHKPOOHOJOrHYeckoi craduabHocTH. C OTOM 1ETBIO
BBISIBJISIFOT KOJIMYECTBO APOXIKEH U IIIECHEBBIX TPHOOB.




2.7 YpOanmsanusi uH ee IKojJornyeckue (GaKTopbl, CHWKAWIIHE Ka4ecTBO

NPOAYKTOB

OcHoBHas Macca OpraHu3MOB MHUpPOBOrO OKeaHa CoOCpeJoToueHa Yy Oeperos,
MPEUMYIIECTBEHHO B 30HE MOPCKHX MOOEpex Uil — MpHOPEKHOE «CTYIICHUE XKU3HU», o B.U.
Bepuanckomy. B BomHOH cpene coiepkuTCs OOJbIIOE  KOJUYECTBO MEJKUX YaCTHIL
OpraHWYECKOTO BelecTBa — jaerpura (oT jaT. detritus — HCTEpTHIH), 0Opa30BaHHOTO W3
OTMHUPAIOLINX PACTEHUH U KUBOTHBIX. MacChl ATUX YaCTHIl OCEIAalOT Ha OakTepusax u Oiaromaps
BBIICTISIIONIEMYCSl B pe3ylibTare OaKTepUaIbHOTO PAa3OKEHUsl ra3y IMOCTOSHHO HAaXOAATCA B
TOJIIIIE BOJIBI BO B3BEIIEHHOM COCTOSIHUH.

N3BecTHO, uTO M3 cOpachIBaEMBIX 3arps3HSAIONIMX BEIIECTB HAMOOJBITUN CyMMapHBII
yiep6 6uopecypcaM HaHOCAT COCTUHEHHUs, HE oOsafaromue crnenuGuIecKuMU TOKCHYECKIMHU
CBOMCTBaMM, — OpraHMYECKHE BEIIEeCTBA, HEOPraHW4YecKhue OHOreHHbIE KOMIIOHEHTHI
(coemunenus ¢ocdopa u azota) u xupsl (Xpucrodpopona, Canomaii, 2006). Ha munepanuzauio
OPTraHWYECKUX BEIIECTB, OCOOCHHO J>XHUPOB, TpeOyeTcs OOJBIIOE KOIMYECTBO KHUCIOpPOa.
OOunre OMOTEeHHBIX JIEMEHTOB BBI3bIBAET IBTPODUKAIMIO U TaKKe MOTpeOIeHne KUCIOpoaa Ha
pa3ioKeHue OTMUPAIOIIETO (PUTOIUIAHKTOHA.

C uCHOJb30BAHMEM CHHTETHUYECKHMX MOIOIIMX CPEIACTB, a TaKXke C NPUMEHEHHEM
SMYJIBTaTOPOB W TECTUIMIOB CBs3aHO TocTyIuieHue mnonudocdatoB B cpeny. [lommdocdaTs
JIETKO Pa3NaraloTcs U UX KOHLEHTPAIMH B BoJIE OBICTPO cHMXKatoTCs. [losBieHre opraHnuecKux
docdaroB B MpUpOAHBIX BOAAX O00YCIOBIECHO MPOLIECCAMH KUZHEAEATEIIbHOCTH U IIOCMEPTHOTO
pacmazga BOJHBIX OPraHM3MOB, a TaKXe XO3SHCTBEHHO-OBITOBHIMH CTOKAMH M CTOKaMH OT
JKUBOTHOBOAUECKUX ¢epMm. M30biTouHoe moctymienne ¢ochaToB B MPUOPEIKHBIE BOJIBI
COTIPOBOXKAACTCSA «I[BETEHUEM» IIJIAHKTOHHBIX BOJOPOCIEH, B TOM YHCIIe CHHE-3€JICHBIX, Ha
pa3ioKeHue KOTOPBIX PAaCXOIyeTcs pacTBOPEHHBIN kuciopoa. Kpome Toro, mpuu3HEHHBIE U
IIOCMEPTHBIC  BBIJCJIICHUS CHHE-3€JIEHBIX BOJOPOCIEH 3arps3HSIOT BOAY TOKCHUYHBIMU
BEIIECTBAMM, YTO YTHETAIoIle JCHCTBYeT Ha SKOCHUCTEMBI, BBI3bIBAET TI'MOETh MHOTHUX
THIPOOMOHTOB M, B KOHIIE KOHIIOB, IMaryOHO BIHMSET Ha 310pOBbe uenoBeka. OObIYHO
MaKCHMaJbHble KOHIIEHTPAI[MM OPraHMYeCKHMX M MHUHEpaJbHBIX BEIIECTB B BOJOEMax
HaOJIIOMAl0TCS paHHEW BECHOM, YTO CBSI3aHO C IIOBEPXHOCTHBIM CMBIBOM C CYyIIH U
MOCTYIJIEHUEM MX M3 JOHHBIX OTIOXeHHH. C MOBBIIIEHHEM TEeMIIepaTypbl BOJAbI U Pa3BUTHEM
IOPOAYKIIMOHHBIX ~IPOIECCOB HAONIONACTCS YBEIMYCHHE KOHIEHTpAUUHd OpraHu4ecKoro
BEIIIECTBA.

M3BecTHO, YTO 4Ype3BBIYAHHO BAXKHYIO PpOJIb B HAUAIbHBIX JTalax paclIeryIeHUs
OpraHMYECKUX CyOCTpaToB, B KPYrOBOPOTE OMOTE€HHBIX 3JIEMEHTOB UTPAIOT MUKPOOPTaHU3MBI,
BBIJICJISAIONINE B cpey ruapoiauTudeckue Gpepmentsl (3aBap3us, Komorunosa, 2001). B cpenax,
3arpsi3HEHHBIX ~ OPraHWYECKUMHU  BEIIECTBAMHU, BO3pacTaeT  KOJIMYECTBO  MUKPO(IOPHI,
YTUIM3UPYIONIEH COOTBETCTBYIOIINE CyOCTPATHl, U YMUCICHHOCTh TUX MUKPOOPTaHU3MOB MOXKET
OBITH MOKa3aTeleM CTENeHU opraHmdeckoro 3arpssHeHust cpenbl (VMccrnemoBanusi skocucTem,
1992).

Bricokast dYHCIEHHOCTh HMHAMKATOPHBIX OAaKTepuil, BBIABISIETCS B PEUHBIX CTOKax,
0COOEHHO B MECTaxX MX BIAJCHHUS B MOPCKYIO Cpedy, IJie 4acTO HAOIIOJA0TCd MaKCUMAalIbHbIE
KOHIIeHTpauuu opranndeckux Bemiects (Kopanesa, 2003). [TpucyTcTBrEe BBICOKON YHCIEHHOCTH
UH/IUKAaTOPHOW  MHKpOQJIOpel B  MNPUPOAHBIX  BOJAX CBHUJCTEIBCTBYET O  HAIWYHH
JIerKOpa3jaraloumxcs OpraHMueckKuX BEIIeCTB, TAKUX KaK JIUIHIbI, OCJIKU U YTIEBOBL.

bruoxumuueckass aKTUBHOCTH JIMIIOJIMTHYECKOM MHUKPO(MIOPHI, KOHICHTPHPYIOLICHCS B
00J1aCTH TIOBEPXHOCTHOM TUICHKH, CIOCOOCTBYET OCBOOOXKJICHHIO TOBEPXHOCTHBIX BOJ[ OT
KHUPHBIX BEIIECTB M HOPMAIU3yeT Ta30- U TEIUIOOOMEH MEXJy BOJHOW IOBEPXHOCTHIO H
atMocepoii. Haumbompmiass yacToTa  BCTpEUaeMOCTM U MaKCHUMyM  YHCIEHHOCTHU
JMIIONIUTHYECKON MUKPO(IOPHI B BOAE MPUYPOUEH B OCHOBHOM K IMPUYCTHEBBIM U MPUOPEKHBIM
y4acTKaM U 3aJMBaM, re HaOnrogaeTcsa MakcuMalbHoe 3arpssHenue. [1o mepe nmpoaBuxeHus ot
NpUOPEKHBIX M MPUYCTHEBBIX YUYACTKOB K OTKPBITONW aKBaTOPUU YUCIEHHOCTH JIMITOJIUTHYECKUX
OakTepuii cHUXKaeTCs Ha JBa - Tpu nopska (Lpr6ans, Ternmackas, 1974; 1982).



AMunonuTudeckre OakTepuH SBISIOTCS WHAMKATOPAMH TPUCYTCTBUS B BOJHOM cpere
nosmmcaxapuoB. CrocOOHOCTh K PAaCHICTUICHHIO Kpaxmaljia MPU TOMOIIM aMUJIOJIUTHYECKUX
9K30()epMEHTOB PACIIPOCTPAaHEHA y MHOTUX MHUKPOOPTaHW3MOB OYE€Hb IMIUPOKO. MHorue
MOYBEHHBIC TPHOBI — aKTHBHBIC MPOAYIEHTH ammia3bl. Cpemu OakTepuil K aKTUBHBIM
OPOAYyIEHTAaM aMmia3 OTHOCIT Hekoropble Oanmiuibl (Bacillusmacerans, B. subtilis),
MICEBAOMOHAbI U PA3JIMYHBIE BUBI CTPENTOMULIETOB ([{nHamuka sxocuctem..., 2000).

MuKpoOpraHu3Mbl MPOTCOTUTHKH SIBISIFOTCSI MHIWKATOPAMU TPHUCYTCTBHUS B BOJHOM
cpene BEIIeCTB OENKOBOM TPHUPOIBI: Ka3ewHa, >KelaThHA, KojulareHa W T.1. CrocoOHOCTHIO
pacIIerIsATh TeNTH Bl U OENIKM 00JIaTatoT psii MUKpoopranu3MoB: [Iporeonutudeckue 6akTepun
(OGakTepouIbl, TPOTEH, IMICPUXUHU, KIOCTPUIAUN U JP.) HCIOIB3YIOT B KAa4eCTBE MUTATEIHHOTO
cyOcTpara OelloK M MPOAYKTHI €ro THIPOJN3a, BHI3bIBAs THUJIOCTHBIC MPOILECCH, KOHCYHBIMU
METa0OJIMTaMH KOTOPBIX SIBISIOTCS aMMHaK, apOMaTHYECKHE aMHHOKHCIIOTHI, JHJIOTCHHBIC
KaHIIEPOTEeHBI, CYTbQUABI U JIP.

Mukpoopranu3mel, OOJaIalOIIMEe BBICOKOH  THAPOIUTHYECKONM  aKTHBHOCTHIO B
OTHOIICHUH Pa3pYIICHUS OPTraHMYECKHX BEIIECTB MPHUPOIHOTO M AHTPOIOTCHHOTO XapakTepa,
UTPAIOT BaXHYK poib B camoouumneHuu cpenabl (L[pi6ans, IlanoB, bapuwnHoBa, 1990;
Konpparsepa, 1996). Bricokol THAPOIUTHYECKON aKTUBHOCTBHIO MPU OMOT€HHOM 3arpsi3HEHHH
00J1a1a10T MIMAaHOOAKTEPHUH.

Haubonee akTUBHBIME TPOAYIIEHTAMH THUIPOJIa3 B MOPCKOW Cpefie SBISIOTCS OaKkTepuu
ponoB Vibrio, Bacillus, Pseudomonas—Alteromonas (liBanoBa, Muxaiinos, 1992). bakrepun,
aCCOIIMMPOBAHHBIE C MOPCKMMHU TPHKPEIUICHHBIMU OpraHu3MaMmu: ryOkamu Spirastrella sp.,
Phyllospongia sp., Ircinia sp., Aaptos sp., Azorica sp. and Axinella sp. u kopamamu
Lobophytum sp. CUHTE3UPYIOT BBICOKOAKTUBHBIE MpOoTEa3kl, aMuJIa3bl u
KapOOKCUMEeTHIIe/UTIoa3bl. OHU MOTYT SIBIATHCS UCTOYHUKAMH TOJYYCHHUS 3TUX (PEPMEHTOB.
HIupokuii cHeKTp akTHBHOCTH TUApONa3 OOHapyxkeH y Oakrepuil p. Pseudoalteromonas u
OTMEYEHA pa3HWIIa B YPOBHE AaKTMBHOCTH M Habope 3K30()epMEHTOB Yy IITAMMOB Pa3THYHON
BUJIOBOW MTPUHAJIKHOCTH, a TAKXKE U30JMPOBAHHBIX M3 PA3IIMYHBIX MECT OOUTAHUS
TexHoreHHble 3arpsi3HUTEIH

Hegrmeoxkucnawuwue muxpoopzanusmvl. YacTuaHO TMOsBICHUE HEPTEYTIICBOJOPOIOB
(HY) cBg3aHOo ¢ npuUpOAHBIMU TPOLIECCAMH, HO MX KOHIIEHTpAalWs YBEJIMYMBAETCS BO MHOTHX
OeperoBbIX HKOCHUCTEMAax, KaK NpSIMOE CIEACTBHE IEATEIHOCTH 4YelloBeKka. MHUKpOOHBIS
coobmiectBa MoOryT TpaHchopmupoBath HY B mnpomexyTodHble MeTaOOMUTBI WU
MUHEPATU30BaTh B TMOKCUJ YTIIEPOJa U BOAY. Y POBEHb U MPOTSHKEHHOCTD JIETPaalliil 3aBUCUT
0T (U3UKO-XUMHYECKHX CBOMCTB MHIUBHUIYAIBHBIX cOCTaBIsIOMUX HY 1 nx B3auMoaeicTBus ¢
YKUBBIMH U HE)KHBBIMA KOMIIOHEHTaMU OEPEroBOi 9KOCUCTEMBI.

Hedreokucnsronias mukpodiopa pasHooOpa3Ha, MpecTaBlIeHa KaKk OaKTepUsIMH, CaMOi
MHOTOUYHCJICHHON MO0 TeHO(MOHAY TPYMNIOW, TaKk M TPUOAMH, M OTIUYACTCS MO0 AKTUBHOCTH B
pasznoxeHun HedTH U ee yriaeBoaopoAoB. Cpenn HEPTECOKUCISIOMUX OaKTEPHl C BBICOKOM
AKTUBHOCTBIO ~ MOXXHO  BBIICTIUTH  TPAMIIONOXKHUTENbHbIE  KOpHHEQOpPMHBIE  OaKTepuu
(Mycobacterium, Nocardia, Corynebacterium, Arthrobacter u ap.), mpeacraButenerd poja
Pseudomonas, Acinetobacter, Alcaligenes. UrTo kacaercss HE(PTEOKHCISIONUX APONIKEH,
MPUYPOUYCHHBIX, TJIABHBIM O00pa30M, K ITOBEPXHOCTHBIM CIIOSIM BOJA, TO OOJBIIMHCTBO HX
otHocutcs K pogam Candida, Rhotorula u Trichosporon, pexe akTUBHBI NPEACTaBUTEIN POIOB
Debaryomyces, Endomyces, Pichia, Torulopsis. /[pou OKHCIISIFOT B OCHOBHOM TapadUHOBYIO
¢pakmuio HepTH. B MOPCKMX W TPECHOBOJHBIX JKOCHCTEMAaX BCTPEUYAIOTCS MPAKTUYCCKU
OJIMHAKOBBIC TPEACTABUTEIM, pasjararoiiue yrieBogopoasl Hedtu. Cpeaw MuUleInaaIbHbIX
rpuboB Hanbojiee aKTUBHO OKHUCIAIOT He(Th mpeacraButenu ponoB Penicillium,Aspergillus,
Fusarium, Mucor u Cladosporium.

OxucneHre apoMaTUYECKUX YIIIEBOJOPOIOB HE SIBISETCS CBOWCTBOM poja WM BHA
MHUKPOOPTaHU3MOB, 3TO IITAMMOBBIM MpHU3HAK. Tak, Ha (oHE OOIIETr0 yrHeTaIIIeroAeHCTBUS
TOKCUKAHTA MOSBIISIOTCS IITAMMBI, CHIOCOOHBIE €r0 PacIlIeIIsuTh, KOTOPBIE, BEPOSTHO, SBISIOTCS
€CTEeCTBCHHBIMU MyTaHTamMHu. Ecnu mapaduubl — cyOCcTpar, JETKO OKHUCISIEMbI HOPMaJbHBIMU



MHUKPOOpPTraHu3MaM# OMOIIEHO3a, TO apOMAaTUYECKHE YIIIEBOJOPOIbI OKUCISIOTCS, CKOpEe BCEro,
MYTaHTaMH, a BOBJICUYCHHE HX B KPYrOBOPOT SIBJISETCS CIOXKHBIM M OOJE3HEHHBIM JUIs
MHUKPOOHMOIIEH03a IPOLIECCOM.

Bricokas 4uCICHHOCTh (PEHOJIOKUCISAIOMMX OaKTEepuil MOXKET OBITh CBsS3aHA C
JeSITeIbHOCTBIO PACIIONIOKEHHBIX Ha Oepery IPOMBIIUIEHHBIX M MOPTOBBIX KOMIUIEKCOB,
KOTOPBIE OKa3blBAIOT HEMOCPEACTBEHHOE BIUSHHE Ha 3arps3HeHue Box (QeHomamu. B
ypOaHNU3UPOBAHHBIX paliOHAX MpPUOpEKHas MOpCKas cpelJa MOYTH TOBCEMECTHO 3arpsizHeHa
pa3HOOOpa3HbIMU COEAMHEHUSAMHM (DEHOJIBHOM NPUPOAbI, TAaKUMH KaK MOHO- M JUGECHWIIBL,
OudeHnIbl, a TaKkKe UX TaJoreHIIPOU3BOIHBIMU, B TOM YHCIIE MECTUIIHIAMH.

OnHUM M3 TJIaBHBIX HCTOYHHMKOB (DEHOJIIBHOTO 3arps3HEHUs] NMPUOPEKHON 30HBI MOpS
3a4acTyio SBIAIOTCS JiecomnepepadaTblBaloiue NPEANpUsaTHsS — (GaHepHbIE, I[EJUII0JI03HO-
OyMa)kHble, Il OCHOBHBIMH KOMIIOHEHTaMM CTOYHBIX BOJ SIBJIAIOTCS (PEHOJ, MUparajiodi,
KCWJICHOJIBI, Kpe3oibl © T.0. DeHonbl B 3HAUYMUTEIBHOM KOJIMYECTBE CoOJepXKarci B
KaMEHHOYTOJIbHOM cMoJie M o0pa3yroTcs npHu pacnaae HedrenpoaykToB. (DEHOBI HIMPOKO
UCTIOJIB3YIOTCS B TPOMBIIIJICHHOCTH JJIi TOJYYEHHUs CMOJ, MOJHAMHJIOB, IMOBEPXHOCTHO-
aKTUBHBIX BEIECTB, aHTUOKCUJAHTOB. B CBs3M C pe3Ko BO3pacTalOlIMM BIUSHHEM OBITOBBIX
CTOKOB Ha KayeCTBO NPHUOPEKHOW cpenbl 0co00€ HEraTMBHOE BIUSHHE HMMEIOT (heKalbHbIe
CTEpOJIbl. DTU COECAMHEHUS JJaKe B HE3HAUUTEIbHBIX KOHIEHTPALUAX MOTYT BbI3bIBATH CUIIbHBIE
ToKcHUYecKue 3((HeKThl I THOENIb MOPCKUX OPTaHU3MOB.

Bospioe ckoruieHue BOJIHBIX PACTEHUH TakXKe SIBISAETCS MCTOYHMKOM €CTECTBEHHOIO
METa0OJUTHOTO (PeHONa, MOCTYMAIOUWIET0 B Cpeay. YPOBEHb YYBCTBHTEIBHOCTH pPa3HBIX
OpPraHu3MOB K (DEHOJIBHBIM COEIMHEHUSM HEOAMHAKOB. Jlaxke OIM3KOPOJACTBEHHBIE OCOOU MOTYT
OYCHb OTIMYATHCS MO CBOCH peakLuu Ha OJMH U TOT K€ TOKCHKAHT. OCOOEHHO YyBCTBUTEIBHBI
K (PEHOJIBHOMY 3arpsi3HEHUIO0 HEWCTOHHBIE OPTraHU3Mbl, K KOTOPBIM OTHOCSTCS MHOTHE
HOMYJSIUN MOPCKHX OpPraHM3MOB Ha paHHMX CTagusX OHTOTEHE3a, a TakkKe OOMIbHOE
MHUKpPOOHOE HAaceJeHHe, MWIPAoLIee BaXKHYIO poJib B TpaHchopMalMu OpraHMYECKUX
coeanHeHui. M3BecTHO, YTO MOpCKas cpela CaMOOUYMIIAeTCs OT (DEHOIBHOTO 3arps3HEHHS.
HanOonee axkTHMBHBIMM M 4YacTO €AMHCTBEHHBIMH JECTPYKTOpaMH (eHosa  SBISIOTCS
MHUKPOOPTaHU3MBI, KOTOPHIE OIHOBPEMEHHO MOTYT CIY)XUTh HWHAWKATOpaMH TPHUCYTCTBUS
JIAHHOTO TOJUTIOTaHTa B Mope. CocTaB (eHOIYCTONYMBBIX OAKTEPHAIBHBIX COOOIIECTB MOPCKOM
BOJBl M JIOHHBIX OC3JKOB OJM30K K COCTaBy MHUKPO(IOPHl aKTHUBHBIX MJIOB OYHCTHBIX
COOpY’KEHHH, alallTUPOBAHHOM K MIPOAYKTY AETrpoAaluu (GeHOIa — TUPOKATEXUHY.

[Toaganue ¢eHona B BOJHYIO Cpely BeAeT K ObICTpoMy (POpMHPOBAaHUIO B MeCTax
cOpOCOB BBICOKOYCTOMYHMBOTO OaKTEpUATILHOTO COOOIIeCTBa B BOJAEC W JIOHHBIX Ocajakax. B
paborax JIL.M. KongpatebeBoii u E.A. Kapernukosoit (2000) mokazaHo, YTO YHCICHHOCTb
(CHONPE3UCTEHTHBIX OAKTEPUI SBJISIETCA MHIUKATOPOM 3arpsA3HEHUS BOJAHBIX 3KOCHUCTEM
(CHONBHBIMM COEAMHEHHUSIMH DPA3TUYHOTO MPOMCXOXKACHUS, OJHAKO HE MOXET CIYKUTh
KPUTEPHEM CaMOOUYUINAIOLIEH CIOCOOHOCTH BOJHBIX IKOCUCTEM.

Metoapl MUKpPOOHON HWHIMKAIMM JAal0OT BO3MOXKHOCTH BBIIBUTH M KOHTPOJHPOBATH
nosBiIeHUE (PEHOJIOB B MOPCKOH cCpefe Iopas3lio paHblle, 4YeM MPOMCXOIAT HeoOpaTHMble
ToKcHuecKue 3 (HeKThl y THIPOOHOHTOB.

B kadecTBE MHUKPOOPraHW3MOB-MUHIUKATOPOB (PEHOJICOAEPKAIUX BOJ HCHOJIB3YIOTCS
rpu6s1 Aspergillus, Penicillium .

Kpurepun oueHkn HeTSIHOro M (PEHOIBHOrO 3arpsi3HEHHs] Ha OCHOBAaHUM MHUKPOOHBIX
IIOKa3aTeIICH.

Jiss MHUKpOOMOJOIMUYECKUX TIIOKa3zaTeslled He CYyLECTBYeT NPEIENbHO JOMYCTHMBIX
KOHIICHTPALUi, KaK B XUMHUYECKUX 3KOJIOrndeckux mMetomax. Ho, s Toro, 4ToObI AaTh OLIEHKY
IOJIy4YEeHHOMY pPe3y/bTaTy, HEOOXOAUMO CPaBHUBATH JIJaHHBIC, MOJYYEHHBbIE IJISl UCCIEAYEMOIO
paiioHa, ¢ JaHHBIMHU KOHTPOJILHOTO paiioH a (3apaHee BRIOpaHHBINA (DOHOBBINA, YUCTHIA PAioOH IS
CPaBHUTENIBHOIO HccienoBaHus). Kak mpaBuio, eciu HET MCTOYHHUKA IMOCTYIJIEHHs He(PTH B
cpeny, HeT 1 MUKPOOPTaHU3MOB, PACIIEIUISIONINX 3TOT CyOCTparT.



Hannuue deHon- 1 yraeBo0pOAOKHUCISIONUX OaKTePHii B KOTUIECTBAX, MPEBBIIIAIONTIX

102-103 kneTok/mi, yka3blBaeT Ha Ty WJIM MHYIO CTETIEHb 3arpsI3HEHUSI STUMH BEIIECTBAMU.
MeTta/ju10ycTOoiMYMBbIe MUKPOOPTaHU3MbI

Hacrosmumu pekopacMeHaMu MO HM3BJICYEHHUIO METAJIOB U3 OKpYXKAloIed cpelibl
SIBJISTFOTCSI MUKPOOPTaHU3MBbI — 0aKTEePHH, IIJICCEHH, MUKPOCKOITMYECKUE BOJIOPOCIIH, OOUTAIOIIHE
B MOYBE, IPECHOBOIHBIX BOjJ0eMaxX U MOpckoi Bojie. [lnecHeBbie rpuObI acliepruiibl colepkar
10 0,3% menu — B 30 000 pa3 Gosblie, 4eM B OKpy’Karoliei cpene. MHOTne MUKpPOOPTaHU3MBI B
0OJBIIMX KOJMYECTBAaX HAKAIJIMBAIOT YpaH: MPECHOBOJHAS MHUKPOBOJIOPOCIb XJOpeiia — 0
0,4% cyxoit maccel, akTHHOMHLETHl — 110 4,5%, nenutpudunmpyomme oakrepun - 14%, a
CIeNUaIbHO 0TOOpaHHBIE KYJIbTYPHI APOAOKEH MU riceBaoMoHa — 10 50%. Tspkenbie MeTamibl
JaKe B HUYTOXHBIX KOHLIEHTpAUUX SA0BUTHL. [IpoHMKas B KUBbIE KJIETKH, OHU HapyIIalOT UX
KU3HEJEATEIbHOCTh, HO CBOE TOKCHUYECKOE ACHCTBHE TSKEIbIE METAJLIBI MPOSBISIIOT TOJIBKO B
BUJIC MOHOB. Ecnu ke MX TeM WIM MHBIM CIIOCOOOM IMEpPEeBECTH B CBSI3aHHYIO (OpPMY, TO OHHU
JUIIAIOTCS TOKCHUYECKUX CBOMCTB. YCTAaHOBJIEHO, YTO HEAMCCOLMUPOBAHHBIE COJM M HMOHBI,
o0pa3yromme KOMILIEKChI, OOBIYHO MEHEE TOKCHYHBI, YeM CBOOOJHBIE HOHBI B TEX IKE
KOHIIGHTpanusax. TakuMm o00pa3oMm, MeTall, OTJOXKECHHBIH B KJICTOYHOM CTCHKE B
KPUCTAJUIMYECKOM BHAE WJIM B BHAE IUIOXO PACTBOPUMBIX COEIMHEHHM, OKa3bIBAeTCs
0e3BpeIHBIM JIJII MUKPOOa.

Tsokenble MeTaulbl  UTPAOT  ABOSIKYIO pOJIb B MIPOLECCaX KU3HEAEATEIbHOCTH
opranu3moB. Mg, Cu, Ni, Zn — Baxxubie MukpoasiaemenTsl. Cd, Pb, Sn, Ag, Hg — Tokcnunsl. [Ipu
BBICOKOW KOHIIEHTPAIIUU BCE METAJUIbI BPEIHBI ISl OPraHU3Ma, TaK KaK OHH CIIOCOOHBI:

1. U3mensTh KOH(DOPMALINIO U CTPYKTYPY HYKJIEHHOBBIX KUCIIOT, OelKa,

2. IHrubupoBath akTUBHOCTH (DEPMEHTOB;

3. Bauare Ha ocMOTHYECKUI OalaHC KIIETKHU;

4. BAusTh Ha SHEPreTUYECKHU OaaHC KIETKH.

W3BecTHBl [1Ba NMyTH NOCTYIUIEHUS TSDKENBIX METAUIOB B KJIETKY MHUKpPOOPraHU3Ma:
HECTICIIM(PUIECKUIA TPAHCIIOPT MO TPATUCHTY KOHIICHTPAIMM U CHEIU(PUYECKHA TPaHCIOPT
oenka ¢ AT®. VY MHUKpPOOPraHHW3MOB CYIIECTBYIOT CHEIHAIbHBIE MEXaHH3MbI IS
MpeI0TBPALIEHUSI TOKCUYECKOTO BO3/IEUCTBUSI METAJIIOB:

1. AKTUBHOE BbIBE/IEHHE WJIM BEIOPOC MeTalia U3 KIETKH.

2. CHMXEHHME TOCTYIJICHUS METaljla 32 CYeT M3MEHEHHUs MPOHUILIAEMOCTH KJIETOYHOM
MeMOpanbl. Hapyiienne cuntesa 6enka mopuHa.

3. BHyTpuKIIETOUHOE CBSI3bIBAHUE TOKCHUHBIX METAJIJIOB, UX JETOKCUKAIIHS.

4. BHyTpUKIIETOUHAS W30S METAJUIOB 32 CUET KarCyJIbl.

JI71st BBIIENICHHS] METAJJIOYCTOMYHMBBIX MUKPOOPTaHU3MOB OMPENEISIOT CIEKTP METAIIJIOB
HeoOxoauMbIx st okcniepuMmenTa : Cd, Pb u Ni Mmapkepsl TexHoreHHoro Bo3zaeicTeus; Cu u Zn
— KOMIUIEKCHOTO aHTpornoreHHoro neicreus; Fe — teppurennoro BinusHus; Co u Cs — Kak
MapKepbl BO3MOXXHOTO pPaJMOAaKTUBHOIO 3arpsi3HeHus. B kauecTBe CENEKTUBHBIX [100aBOK,
WHTHOUPYIOIIUX POCT YYBCTBUTEIHHBIX (OpM OaKTepuii, HCIONB3YIOTCS PACTBOPUMBIC COJIU
metamioB — xyopuabl Cu, Cd, Co, Cs, Ni, Zn, Fe u nutpat Pb.

YpoBeHb UHAMBHUAYAILHON YCTOWYMBOCTH OAKTEpUATHHBIX IITAMMOB K MOHAM TSKEIIBIX
METAJIJIOB OLICHWBAIOT Ha OCHOBE OMpENEICHHUs] MUHUMAIbHON MHTHOUPYIOLIEH KOHIEHTPALUU
(MUK) comu kaxnporo Meramia. MUK onpenenstor Kak HaWMMEHBIIYIO KOHIIEHTPALUIO
TOKCHUKAaHTa B Cpele, KOTOpas MpU ONpeAeNIEHHBIX YCIOBHUSX MOJHOCTbIO MHTUOMPYET poCT
OakTepuii

2.8 buoJsoruveckoe 3apakeHue.

B pesynbraTte monagaHus B OKPY)KaIOMIYIO CPEAY OIMACHBIX OMOJIOTMYECKUX CPEICTB (aBapus,
ciyyaifHoe 3aHoca BO30yauTenss OOJE3HHM WM TPUMEHEHHS OMOJIOTMYECKOTO OpYXKHUs) U
pacmpocTpaHeHHsT Ha MECTHOCTH OOJIC3HETBOPHBIX HHX MHKPOOOB, TOKCHHOB, OIIACHBIX
BpeIUTENeii MOryT 00pa30BaThCs 30HBI OMOJIOIMYECKOr0 3apa’keHHUs] U oyaru OMOJIOTHYECKOTO
HOPaXKEHUSL.



Buonornyeckue cpeicTBa MpHHAUIEKAT K CPEICTBAM MACCOBOTO 3apaKCHUS U TOPaKECHHS
JOJIeH, )KUBOTHBIX, PACTCHUI U 3apayKeHUsI 0OHEKTOB BHEITHEH CPEIbl

30Ha OMOJOTMYECKOTO 3apaXeHUS - O5TO TEPPUTOPHS, 3apakeHHas OMOJIOTMYECKUMU
BO30yANUTENIAIMU 3200JIEBaHUI B ONIACHBIX JJIS JIFOJEH, )KUBOTHBIX WJIM PACTEHUH Mpeaenax

Bo30ynurenn WHPEKIHMOHHBIX OO0JIe3HEH MOTYT paclpOCTPAHATHCS, YBEIMUYUBAS 30HY
3apa)KeHMsl, JIOAbMH, HACEKOMBIMU, OCOOEHHO KpPOBOCOCYIMMH, >KUBOTHBIMH, I'PBI3yHaMH,
NTHIIAMHU 3apa’kaThCsl MOTYT JIIOJIU, CENTbCKOXO03SHCTBEHHBIC KUBOTHBIC U MTHUIIA, TUKUE 3BEPH U
OTHLBI, BO31yX, MECTHOCTb, BOJOEMBI, KOJOJIIbI, pe3epByapbl C MUTHEBOM BOAOH, (ypax,
CENIbCKOXO3SMCTBEHHBIE  IIOCEBBI,  3amackl  yposkas, TNPONYKTHl  NHUTAaHUS, TEXHHKa,
IIPOM3BOJICTBEHHbIE TOMELIEHNS TACTOMINA U KHUJIbIE TOMEIIECHUSS.

30Ha 3apaXXeHHs  XapaKTepPU3yeTcsl BUAOM  OHMOJOrMYECKMX CPEICTB, pa3Mepamu,
PacroyIoKEHUEM OTHOCHTEIBHO OOBEKTOB XO35HICTBOBaHMS, BPEMEHU OOpa30BaHMs, CTEIEHHU
OTaCHOCTH U M3MEHEHHUEM CO BpeMeHeM Pa3zMepsl sueiku OMOJIOrHYecKoro 3apa)KeHus 3aBUCST
OT TuUIa, BUJa 00JIE3HETBOPHBIX MUKPOOOB MIIM BpEAUTENEH pacTEHUH, UX KOJIMUYECTBA, YCIOBUM
NIOTIAJIaHUsl ¥ PA3MHOXKEHHS B OKpPY’KAIOIIEH cpejie, METEOPOJIOTHYECKUX YCIOBUM, CKOPOCTH UX
0oOHapy’KeHHsI ¢ BOEYACHOCTH IIPOBEACHUS NPOPUIAKTHUECKUX U JIEUEOHBIX MEPOIPUATHHB.

Ouar 6MOJIOTHYECKOT0 MOPAXKEHUS - 3TO TEPPUTOPHSI, HA KOTOPOHl B pe3yabTaTe BO3ACHCTBUSA
OMOJIOTHYECKUX CPEICTB (OpYXHsl NPOTHUBHHKA) BO3HMKJIM MACCOBBIC IOPAXEHUS JIIOJEH,
CeNIbCKOXO3SHCTBEHHBIX JKUBOTHBIX, pacTeHHi OH MOKeT 00pa3oBaThCsi Cs HE TOJIBKO B 30HE
3apakeHMs, HO M 3a ee IMpeleslaMd, KakK pe3yJbTaT paclpoCTpaHEHHs HH(PEKIMOHHBIX
3a0oneBanuii Ouar OMOJIOTMYECKOTO MOPAXKEHUS XapaKTepU3yeTcss BUIOM OHOJOTHYECKUX
CPEACTB, KOJIMYECTBOM IIOPAKEHHBIX JIIOJCH, TBa BOABI, PACTEHUH, MPOAOJIKHTEIBHOCTH
JIeCTBUS TIOBPEKIAIONIETO CBOMCTB BO30YAUTENEH XBOPOCEPEAKY OPAKEHUMHSL.

Ha ocHoBe 000011eHNS TaHHBIX, OJTYYEHHBIX OT CAHUTAPHO-3IHIEMHOJIOIMYECKUX CTAHIUH,
BETEpUHAPHO-OAKTEPHOIOTUYECKHX JIA0OPATOPUH, CTAaHIIMK 3aIUTHl PACTEHUH, MEAUIMHCKUMHU
cily:)k0aMM TPaKIAHCKOM 3alllUThl M CIOyXkO0aMu 3all CTy JKMBOTHBIX U pacTeHUH
YCTaHABJIMBAIOTCS TPAHUIIBI 30HBI OMOJIOTHYECKOTO 3apasKEHUS U OUary MOPasKeHHsL.

OcCHOBOH SYCHKHU OMOJIOTHYECKOTO MOPAKEHUSI MOTYT OBITH OOJIE3HETBOPHBIE MUKPOOBI, MX
TOKCHHBI, a TaK)K€ HanboJiee ornacHble BPEAUTEIH PACTCHHH

JlelicTBue OHMOJOrMYECKOrO 3apa)KCHHs OCHOBAHO Ha MCIOJIb30BAaHUU O0JI€3HETBOPHBIX
CBOWCTB MHKpPOOPTaHU3MOB (OaKTepHif, pHUKKETCHH, TPHOKOB, a TakKXe BbIpadaThIBAEMbIX
HEKOTOPbIMU OAKTEPHSIMU TOKCHHOB).

B cocta  OHMONOrMYecKOro  3apakeHUsT  BXONAT  pelenTypbl  OOJE3HETBOPHBIX
MHUKPOOPIaHU3MOB.

OCHOBHBIM NPHU3HAKOM OHOJIOTHUECKOTO 3apa)KCHHUs SBISIOTCS CUMIITOMBI U MPOSBUBIINECS
IPU3HAKM MaccoBOro 3a00J€BaHMs JIOJEH M IKUBOTHBIX, ONACHBIE A MX JKU3HH, YTO
OKOHYATEJIbHO MOATBEP)KAAETCS TaO0paTOPHBIMHU HCCIIEIOBAHUSIMHU.

B kauyecTBe OMONOTMYECKMX CPEACTB MOTYT OBITh HMCIIOJIb30BaHbl BO30OYAMUTENN PA3JIMYHBIX
UHQEKIIMOHHBIX 3a00JIeBaHUIl: YyMbl, CHOMPCKOH 53BbI, Opylienesa, camna, TYIIPEMUH, XOJIEePHI,
KENTOW M JPYIMX BHUJOB JIMXOPAJKH, BECEHHE-JIETHETO 3HIE(annuTa, CHITHONO M OPIOIIHOTO
Tuda, rpunma, Majlsipuu, TM3eHTEPUH, HATYPaJIbHON OCIBI U JIp.

[TopaskeHus! )KUBOTHBIX Hapsly C BO30yAWUTENIAMH CHOMPCKOM $3BBI M cama BO3MOXHO B
pe3yabTaTe NPUMEHEHNUE BUPYCOB SIypa, YyMbl pOraToro CKOTa U NTHII, XOJIEPbl CBUHEH U Jp.;

3apakeHue JII0JIeH U JKUBOTHBIX IPOUCXOJUT B PE3yJIbTaTe BJBIXaHHS 3apaKCHHOI'O BO3/yXa,
NOTIAJaHNusl MUKpPOOOB MM TOKCHMHOB Ha CIM3UCTYIO OOOJIOYKY M TOBPEXKACHHYIO KOXY,
ynoTpeOJeHusl B TMHILY 3apaXCHHbIX IMPOJYKTOB IHUTAaHUS M BOJABI, YKYCOB 3apa’kK€HHBIX
HACEKOMBIX U KJIEUIeH, CONPUKOCHOBEHUS C 3apa)XKCHHBIMU MPEAMETaMH, PaHEHHs OCKOJIKaMH
0oenpunacoB, CHapsKCHHBIX OMOJIOTMYECKUMH CPEJICTBAMM, a TaKXke B pe3ylbTare
HETOCPEACTBEHHOT0 OOIIEHHs ¢ OONBHBIMU JTIOABMU (KMUBOTHBIMH). Psin 3aboneBanuii ObICTpO
nepeaaercs: OT OONBHBIX JIOAEH K 30pPOBBIM M BBI3BIBAET SMUAEMUH (YyMBI, XOJepsl, TH]a,
TpUIIA U JIp.).

Buabl 0H0J10rH4ecKoro 3apakeHus



K ocHOBHBIM cpeicTBaM 3alUThl HACETICHUS OT OMOJIOTUYECKOTO 3apaXKeHUsI OTHOCSATCS:
BaKLMHO-CBIBOPOTOYHBIE MpENaparbl, aHTUOMOTHKH, CyJlb(aMuaHbIE U APYTHE JIEKAPCTBEHHBIE
BEIIIECTBA, MCIIOIB3YEMbIC ISl CIEUUAIBHOW M HKCTPEHHOW MPOPMIAKTUKUA HHQPEKIMOHHBIX
Oone3Hel, cpeacTBa WMHIUBUAYAIbHOW M KOJUIEKTUBHOW 3alllUTHI, HCIOJIb3yeMble JUIs
00e3BpeKUBaHUs BO30yIUTENICH XUMHUECKHE BEIIECTBA.

Ouarom OHMOJOIMYECKOIO 3apa)K€HHUsl CUUTAIOTCS TOpPOJia, HACEIECHHBbIE IMYHKTHI U OOBEKTHI
HApOJHOTO XO35CTBA, MOJBEPrIINECS HEMOCPEACTBEHHOMY BO3JCHCTBHIO OaKTepHAIbHBIX
(OMONOrMYEeCcKUX) CpEeACTB, CO3JAIOIIMX HCTOYHMK  paclpoCTpaHEHHs HMH(EKIHMOHHBIX
3a0oneBaHnuii. Ero rpaHHIBI ONpEAENsAlOT Ha OCHOBE JAaHHBIX OMOJIOTMYECKOH pa3BeaKH,
71a00paTOPHBIX MCCIEIOBAaHUM MPOO W3 OOBEKTOB BHEIIHEH Cpeabl, a TakXKe BBIIBICHHEM
OOJIBHBIX W MyTEH pacnpoCTpaHEeHHUs BO3HUKIINX MH(EKIMOHHBIX 3a0ojeBaHuid. Bokpyr ouara
YCTaHaBJIMBAIOT OXPaHy, 3alPELIAlOT BbE3] U BbIE3]l, @ TAKXKE BHIBO3 UMYIIECTBA.

Jnis mpenoTBpalleHusl pacpoCTpaHeHUsT MHPEKIIMOHHBIX 3a00JeBaHUN Cpeln HaceJeHHs B
ouare MOpa)KeHHsI IPOBOJAUTCS] KOMITJIEKC TPOTUBOIMUAEMUYECKUX U CAHUTAPHO-TUTHEHUUECKUX
MEPOIPUATHI:

®5KCTPEHHAas NPO(UITAKTUKA;

ecaHuTapHast 00paboTKa HaCeIeHHUS;

® 1e3uH( KIS Pa3INYHBIX 3apaKEHHBIX 00BEKTOB.

[Tpr HEOOXOOUMOCTH YHUYTOXKAIOT HACEKOMBIX, KJEIICH W TPBI3YHOB (IE3WHCEKIUS W
JiepaTr3anus).

2.9 JlaGopaTopHble MeTOABbI JKCHEPTH3bl MNPOAYKTOB, MEKIYHAPOAHbIe U
MEKIroCyJapCcTBeHHbIE CTAHAAPTHI 10 UX MPOBEIEHUI0
Crenuanu3upoBaHHasl JKCIIEpTU3a MPOEKTa cTaHjapTa: PaccmMoTpeHne mpoekra craHigapTa

OTIPEICNIEHHOTO BH/IA, JIJISI KOTOPOTO HEOOXOAMMO YIIIyOJIE€HHOE PAaCCMOTPEHUE 0 OJHOMY HIIH
HECKOJIbKMM BUJAM 3KCIIEPTHU3HI.
IIpumeuanue. IIpumepamu crieMAIN3UPOBAHHON JKCIEPTU3bI SABISIOTCS JKCIIEPTU3A IIPOEKTA
TEPMUHOJIOTHYECKOTO CTaHAAapTa MW CHEUUAIU3UpPOBAHHAs METPOJIOTMYECKass HSKCIEepPTU3a
MIPOEKTa CTaHAApTa Ha METO/Abl KOHTPOJIA (MCIIBITAHUHN, U3MEPEHUN, aHAIN3a).

Okcnept mo craHgaptu3anuu: CHenuaiucT, KOTOPBIM 00J1aJaeT KOMIETEHTHOCTHIO,
HEOOXOUMOM TSI MPOBEIEHUST YKCIIEPTH3bl CTAHAAPTOB, U UMEET CEpTU(PHUKAT COOTBETCTBUS
JKcIepTa B CUCTEME JO0OpOBOJIBHOM cepTU(UKAMK TepcoHalla, 3aperucTpUpPOBAHHOMN
®denepanbHbIM areHTCTBOM 110 TEXHUYECKOMY PEryJIUPOBAHUIO U METPOJIOTHH.

[Ipumeuanue. [l 1eneil HACTOSIIEro CTaHIapTa MOJ SKCIEpTaMH MO CTaHAAPTU3ALMHU
MOHUMAIOTCSI TAaKK€ CHEIUANINCThl HAIMOHAJIILHOIO OpraHa MO CTaHAapTU3alUU, YJICHBI
TEXHUYECKUX KOMHUTETOB U CIEHUANMCThl, HMEIOIIWE JUIUTEIbHBIH OMNBIT paboThl B
opranm3anusax, (QYHKIMOHHPYIOIIUX B OO0NACTH CTaHAAPTH3AIUH, €CIH OTH CICIHAIUCTHI
YIOJIHOMOYEHBI JUIsl OCYLIECTBICHUS AEATEIbHOCTH B KA4E€CTBE 3KCIEPTOB MO CTAHIAPTU3ALINHI
HallMOHAJIBHBIM OPTaHOM [0 CTaHAAPTU3AIMU B YCTAaHABIMBAEMOM UM MOPSIIKE.

Ilepenaya npoekTa cTaHaapTa B TEXHUYECKHUI KOMUTET

Ha srtane mepenmaum mpoekTa craHgapTra OT pa3paboTdyMka B TEXHUYECKHA KOMHUTET

MPOBOJSIT BXOJHON KOHTPOJIb (HOPMOKOHTPOJIb).

IIpu 5TOM paccMaTpuBaroT:

- COOTBETCTBME HAaWMEHOBAHMS IPOEKTa CTAaHJAapTa HAaUMEHOBaHMIO cTaHaapra B I[Iporpamme
(ecyu cTaHJAPT BKJIIOYEH B JJAHHYIO IPOTrpamMmy);

- COOTBETCTBHE MpoekTa cranaapTa tpedoBanusm ['OCT P 1.5;

- mpaBwiIbHOCTH npucBoeHus koa0B no OK (MK (MCO/MH®KO MKC) 001-96) 001, OK 002,
OK 004, OK 005.

- COOTBETCTBHE IIpeasiaraeMoil JaThl BBEIEHUS C JaTaMH BBEICHHMS B3aUMOCBS3aHHBIX
CTaHJapTOB;

- HaJTM4YKe ONMyOJIMKOBAHHBIX YBEIOMIICHUH O pa3padOTKe CTaHIapTa U 3aBEPIICHUH MyOJIUIHOTO
o0CyXJIeHUS POEKTa CTaHapTa.



VYnorpebiisieMble B MPOEKTE CTaHIApTa HAUMEHOBAHUS ChIPbs, MATEPUATIOB U M3JEIHN
MPOBEPSIIOT HA COOTBETCTBUE HAWMEHOBAHMUAM JIAHHOM MNPOAYKIMU B JCHCTBYIOIIMX B
Poccniickoit ®enepauuy HaIMOHAIBHBIX U MEXKIOCYHApPCTBEHHBIX CTAaHIApPTaX, a TaKKe
HAaMMEHOBAHMS TEXHOJIOTMYECKUX MPOLIECCOB - HA COOTBETCTBHE CTaHAapTaM EanHON cucTeMsl
TE€XHOJOTMYECKON ITOATOTOBKM IPOM3BOJCTBA M CTaHAApPTaM, PETJaMEHTHPYIOIIUM [aHHbIE
TEXHOJIOTMYECKUE TTPOLIECCHI.

IIpoBeaenne 3kcnepTH3bl TEXHUYECKUMH KOMUTETAMH

OKcnepTu3dy NpOeKTa CTaHAapTa TEXHUYECKMM KOMHUTETOM IPOBOAAT Ha JTamne
NOArOTOBKHM OKOHYAaTEJIbHOM penakuuu npoekra crangapra no 'OCT P 1.2 (noxpasgen 4.3).
[Ipu 3TOM 4JI€HBl TEXHHYECKOIO0 KOMHUTATa PACCMATPHUBAIOT MPOEKT CTAaHAApPTa U MPOBOIAT €ro
HAyYHO-TEXHUUYECKYIO DKCIIEPTU3Y.

[Tpumeuanue. B ciiydae OTCYTCTBHUSI TAKOTO TEXHUYECKOTO KOMHUTETA €r0 (PYHKIIMH BBITOJIHSAET
OpraHM3alys, Ha3Haue€HHas HallMOHAJIbHBIM OPIaHOM 10 CTaHAapTU3aLUH.

B HaydHO-TEXHHMUYECKON 3KCNEPTH3€ MPOEKTa CTaHAApTa MOTYT MPHUHATH ydacTue (Ha
NOOpOBOJILHOM ~ OCHOBE) YJIEHbl TEXHMYECKOIO KOMHTETa, [UIS KOTOPBIX TeMaTHhKa
paccMaTpuBaeMOro TMpOeKTa CTaHgapTa He sBiIsSeTcd OOBEKTOM HX HEMOCPEeICTBEHHOM
NEeSITeIbHOCTH B TEXHMUECKOM KOMUTETE (Ipyrue MOAKOMUTETHI WM paboyue TPYMIb), a TaKKe
OpraHu3anuy u Gpusndeckue Juia, He SBISIONINecs WIeHaMU JaHHOTO KOMUTETA.

Ecnmu mpenmer craHmapTH3allMM  3aTparuBaeT o0JacTh  JESATEIBHOCTH JAPYTHX
TEXHUYECKUX KOMMTETOB, OTBETCTBEHHBIE CEKPETApU ITUX TEXHUYECKUX KOMHUTETOB HMEIOT
npaBo 3aTpeboBaTh pa3padaTbiBacMbIii CTaHIApT W MPOBECTH €ro 3KCIEPTU3Y B CBOHUX
TEXHUUYECKUX KOMHUTETax. Pe3ynbTaThl 3TOM 3KcCHepTusbl, O(QOpMIIEHHBIE B BHUAE CBOIKHU
3aMEYaHUN M TPEUIOKEHHM, JOJKHBI OBITh TNPENCTaBIEHBI 10 OOCYKICHHS OKOHYATEIbHOM
peoakuMu TpPOeKTa CTaHAApTa TEXHUYECKHMM KOMHUTETOM, YKa3zaHHbIM B Ilporpamme, u
paccMOTpEHBI BO BPEMs ATOT0 00CYKICHHS.

TexHuuecKkuit KOMUTET JAOJKEH CTPEMUTHCS K TOMY, YTOOBI IO MPOEKTY CTaHAapTa ObUIH
NPUHATHI PELICHUS, YCTPAUBAIOLIHE KaK BCEX WM OOJIBIIMHCTBO WICHOB JAHHOTO TEXHUYECKOTO
KOMUTETA, TaK U pa3pabOTUMKa, a TaK)Ke APYrue 3aMHTEPECOBAHHBIE OpraHU3aIIH.

[To pe3ynpTaTam OOCYXJEHUS MpOEKTa CTaHAapTa B TEXHUYECKOM KOMUTETE
pa3paboTUYMK OCYILECTBISET KOPPEKTUPOBKY OKOHYATENbHOW pelakIMM MPOEKTa CTaHAapTa U
CBOJKM 3aMEUaHMil U mpemioxkeHud. Pe3ynbraThl 0O0CYXIEHHS MpOEKTa CTaHIapra Hu
rOJIOCOBAHUS IO HEMY OTPAKAIOT B IPOTOKOJIE 3aCEAaHUsI TEXHUYECKOTO KOMUTETA.

Ilepenauya npoekTa cTaHAApPTAa B HAMOHAJIBHBIN OPraH 0 CTAaHAAPTH3ALUHA

[Ipn mnepenmaye mnpoekTa cTaHAapTa B HAUMOHAIBHBIA OpraH MO CTaHAAPTHU3ALUU
CEKpeTapuaT TEXHUYECKOTO KOMMTETa (OpraHu3anus, KOTOPOH IIOpYyYEHO IpPOBEACHUE
9KCIEPTU3bI) TOTOBUT 3aKJIIOUEHHE 00 YTBEPXKIEHUU WM OTKJIOHEHHHM MpOEeKTa CTaHAapTa,
KOTOpPO€ IOJIMUCBHIBAIOT NPEJICEAATENb U OTBETCTBEHHBIM CEKpPETaph TEXHHMYECKOI'O KOMMTETA
(pykoBoauTENb OpraHuzanuu). JlaHHOe 3aKiIOYeHWE NEepEeNaloT B HAIMOHAIBHBIA OpraH IO
CTaHJapTU3aLMU BMECTE C IIPOEKTOM CTaHAApTa M APYIrUMH JOKYMEHTaMH, NI€PEUYEeHb KOTOPBIX
onpexnened 'OCT P 1.2.

[Tpr HEOOXOIMMOCTH HAITMOHAIBHBIM OpraH MO CTaHAAPTH3ALMKU MOXET OpPraHU30BaTh
pOBeJCHHUE JII000M TOTOIHUTEILHONM SKCIIEPTU3BI TPOEKTa CTaHAapTa.

IIpoBenenne 3kcnepTH3bI IKCIIEPTAMH
IIpoBeneHue 3KcEPTH3BI IKCNEPTAMH (OPraHU3AIUSAMM)

PazpaGoTtunk mpexacraBiseT 3asgBKy Ha pa3pabOTKy HALMOHAJIBHOTO CTaHAapTa B
[Iporpammy pa3paOOTKM HalMOHAIBHBIX CTaHAapToB (manee - Ilporpamma) u mpw 3TOM
YKa3bIBA€T TEXHUYECKUI KOMUTET AJIs KCIIEPTU3BI IPOEKTA CTaHAapTa.

TexHuueckuif KOMHUTET C Hayalla pa3pabdOTKH MpPOEKTa CTaHJapTa Ha3HA4yaeT IIo
COTJIACOBAHUIO € Pa3pabOTUYUKOM IKCIEpTa 10 CTaHAApTH3AIMHU (Aajiee - HIKCIEPT), a TaKxKe, MPH
HEO0OXOUMOCTH, OPTraHU3aIUIO JIsl IPOBEACHHS CIeMATU3UPOBAHHON AKcnepTusbl. B ciydae
HEOOXOJMMOCTH  HA3HAYAIOTCS  OKCIEPTU3bl  CHEUHMAIM3HPOBAHHBIX BHUIOB. B ciydae
3aTpyJHEHHS C BBIOOPOM TEXHHUYECKOIO KOMHUTETa W/WJIM 3KCIepTa, HallpuMep, Mo MpUYrUHE UX



OTCYTCTBHS JJI TaHHOW 00JacTH CTaHJapTU3AIMH, HAIMOHAIBHBIM OpPTraH MO CTaHAApTU3AIUN
BbIOHMpAET OJNH U3 BapUAHTOB:

- Ha3HayYaeT dKCrepra B OIU3KoN 00JIacTH cTaHAapTU3AINY;

- Ha3HA4yaeT ¢ y4acTheM pa3padoTyHKa JJIsl MPOBEIEHUS SKCIEPTU3bl OpraHU3aluio U3 OJIU3KON
o0yacTu cTaHAapTU3AIUH.

B caydae, ecium cekperapuar (OTBETCTBEHHBIM CEKpeTapb) TEXHHYECKOTO KOMHUTETa
SIBJISIETCSL pa3pabOTYMKOM CTaHJAPTa, TO IKCIEPTa (OPraHU3aIUI0) IS MPOBEICHUS SKCIIEPTU3HI
Ha3HayaeT HallMOHAJILHBIA OpraH 10 CTaHIapTU3AIUH.

HammonaneHblii opraH 1O CTaHIApPTHU3AIMH TPOBEPSET OOOCHOBAHHOCTH BEIOOpA
TEXHUYECKOTO KOMHUTETA (COOTBETCTBUE 00JIACTH M MpeaMeTa CTaHaapTh3annn). HanmonamsHbIM
OpraH IO CTaHJAPTU3ALUM HMMEET IMPaBO CAMOCTOSTENIBHO HAa3HAYUTh JIOMOJHUTEIbHBIX
9KCIIEPTOB (OpraHU3alluu) AJI SKCIEPTU3bl JIIOOOTO BHJA, OIMpPENEINB MPU 3TOM HCTOYHUK
(dbuHAHCUpPOBAaHUS JaHHBIX pPa0oT. Ha3zHadeHWe OMONHUTENBHBIX SKCIEPTOB MOXKET OBITh
OCYIIECTBIICHO Ha JITOOOM dTarne pa3paboTKH CTaHaapTa.

OkcnepT (opraHuzanys) OPUHMMAaeT y4yacTHE B PAacCMOTPEHMM MPOEKTa CTaHIApTa C
Hayaja ero pa3paboTku, o0ecreunBasi, 10 BO3MOXXHOCTH, €IUHbIE CPOKU HAay4YHO-TEXHHUYECKON
OKCIEPTHU3BI U IKCIEPTU3BI APYTUX BUAOB, YTOOBI pa3pabOTUYUK MOT y4eCTh BCE 3aMEUaHUs 0
0o0CYXXJIeHUSI OKOHYATEIbHOW peJakluu TMPOEKTa CTaHJIApTa TEXHUYECKUM KOMHUTETOM.
3ameuaHus SKcIiepTa (OpraHu3aliy) U peakiys pa3padoTYNKa Ha 9TH 3aMEYaHMsI, TaK XKe, KaK U
Ha 3aMEYaHUs WIEHOB TEXHHUYECKOIO0 KOMHUTETa, APYTUX TEXHUYECKHX KOMHTETOB, IPYIHX
IOPUANYECKUX W (U3NYECKUX JMI[ JOJDKHBI OBITh OTPaXEHBI B CBOJKE 3aMEYaHUNd U
NpeJIOKEHUIT Ha TMPOEKT CTaHAapTa, KOTOPYIO COCTaBiseT pa3padOTUMK CTaHIapTa B
cootBercTBuM ¢ ['OCT P 1.2 (mpuiioxxenue A).

Okcnept (opraHu3ainusi) MPOBOJUT HKCHEPTU3Y CTaHIApPTa B COOTBETCTBHM C IpPaBHIIAMH,
IPUBEIECHHBIMU B pa3feie 8.

Pe3ynbpratom sKcmepTH3bl MPOEKTa CTaHJApTa SIBJISETCS 3aKII0UYEHHE O BO3MOKHOCTH
YTBEPXKJICHHUSI HAIlMOHAJILHOIO CTaHJapTa. OKCnepT (OpraHu3anus, KOTOPOW MOPYYEHO
MPOBEJCHUE OKCIEPTH3bl) TOTOBUT JIaHHOE 3aKJIOUYeHHWe 1o Qopme, NpPUBEIECHHON B
[Ipunoxenun A. 3akiloueHHE TOJMUCHIBAET HKCIEPT WM PYKOBOJIUTEIb OpraHU3ALINH,
MPOBOJAUBILIEH SKCIIEPTUZY.

IIpoBeneHne 3KcEPTU3bI MPOEKTOB MEKIOCYIAPCTBEHHBIX CTAHIAPTOB

DKCHepTUu3y MpoeKTa MEeXIroCyIapCTBEHHOTO CTaHAapTa OCYIIECTBIISAIOT 10 €r0 pa3MelleHUs
B Cucrteme 3JeKTPOHHOTO TOJIOCOBAHUS WJIM OTIpPaBKHU MPOEKTa CTaHAApTa Ha roJIOCOBAHUE B
Ipyrue cTpaHbl-ydyacTHUIBl CorjameHus o MPOBEACHUM COTJIACOBAaHHOW MOJUTHKU B 00JacTH
CTaHJapTHU3aIlUU, METPOJOTHH U cepTudukanuu (manee - CTpaHbl-ydacTHUIBI COTrNaIieHus).
[Ipu sTOM H5KCIEPTH3Y IPOEKTa MEXKTOCYAApCTBEHHOTO CTaHIapTa MPOBOJAT TaK K€, Kak B
OTHOILEHUU TMPOEKTa HAIMOHAIBHOIO CTaHJapTa (CM. paszzien 5), 32 UCKIIOYEHUEM TOTO, YTO
NEPBYIO PEJaKLHI0 MPOEKTa MEXIOCYJapCTBEHHOIO CTaHAAapTa JOMOJHUTEIBHO HAMPaBISIIOT B
coorBerctBUM ¢ ['OCT P 1.8 Ha paccMOTpeHHE TakXke APYrUM CTpaHaM - Y4acTHULAM
Cornamenus.

Ecniu B mnpomecce roinocoBaHus — cTpaH-ydacTHul] CornameHuss 10  MPOEKTY
MEXTOCYJapCTBEHHOTO CTaHJAapTa TOJy4YeHbl 3aMEyaHHs TEXHHUYECKOro Xapakrepa, To
OKOHYATENIbHAS PEeJaKius JaHHOTO TPOCKTa, JOpabOTaHHAas C Y4EeTOM OTUX 3aMEYaHHid,
MOJJICKUT MOBTOPHOM KCHEPTU3E C yYACTHEM YICHOB TEXHUYECKOTO KOMUTETA.

JKcnepTH3a NPOEKTOB CTAHAAPTOB OPraHU3aAMid

DKCHepTu3y MPOeKTa CTaHJIapTa OpraHU3alMi B TEXHUYECKOM KOMHTETE OCYIIECTBIISIIOT B
cootBercTBUU ¢ ['OCT P 1.4 (myHKT 4.15) 10 XenaHuIo JaHHON OpraHU3alyH.

[Topsimox opraHu3alMyd U MPOBEIEHUS SKCIEPTH3bl IMPOEKTa CTaHAapTa OpraHU3alUU
ONPENIETSAIOT B IOTOBOPE MEXKY OpraHU3allMel, BeIyIllel ceKpeTapuaT TEXHUYECKOro KOMUTETA,
W OpraHu3allMel, YTBEP)KIAIOIIEeH JaHHBIM CTaHIApT, WK OpraHu3aluel, pazpaboTaBiiel ero
MIPOEKT.



2.10 XuMHKO-TOKCHKOJIOTHYECKHE HCCJIeJ0BAHUSI MsICa, MSICONIPOAYKTOB, MOJIOKA H
Meaa
[Tonck onTUManbHBIX METOJOB aHAIM3a TMECTHIHIOB — OJHA W3 BaXHEHIIMX MpobOIeM
aHaMUTHYEeCKOM XUMHUH. C COBPEMEHHBIX MO3UIMH K HHUM, B TEPBYID OYEpPEllb, OTHOCATCS
KanmwusipHas razoBas xpomatorpadus (I'X), BeicokoahhekTuBHAs KUAKOCTHASE XpoMaTorpadus
(BOXKX), tonkocnoitHas xpomartorpadus (TCX) m xanumisipaeiii snektpodopes (K3). Otu
METOAbl 00JalaloT BBICOKOM pa3fensioniell CIOCOOHOCThIO, HEOOXOAMMOW TpU aHaIM3e
MHOTOKOMIIOHEHTHBIX OOpPAa3IOB, U BBICOKOW YYBCTBUTEIHHOCTBHIO, MO3BOJISIIOIICH OMPEENiTh
MECTULIU/IbI HAa YPOBHE KOHIIEHTparuii 1 MKF/I[M3 U HIDKE.
Bp160p KOHKpPETHOTO METO/Ia aHajM3a BO MHOTOM OIPEAENCTCS CaMOM aHAIMTHYECKOU
3ajauedt. K THMMYHBIM 33/1a4aM MOKHO OTHECTH CJIETYIOLTHE:
— OIpeleNeHre MECTULHUI0B Ha PAa3HbIX CTAaaUsAX MX MPOU3BOJCTBA, MPUTOTOBJIEHUS I'OTOBBIX
dopm, Ipu UX XpaHEHUHU;
— ONpENETICHUE OCTATOYHBIX KOJUYECTB MECTULUIOB B CEIBCKOXO35MCTBEHHON NPOIYKLHWH, B
MOYBE U B MPUPOAHBIX BOJAX;
— ompeeNieHre MeCTUIIUIOB B OMOJIOTHYECKUX 00pa3Iax;
— ompejeNieHue TIECTUIIUIOB B MPOIYKTaX MUTaHUs, B aTMOC(epe, B TUTHEBOM BOJIE.

JIBe mocnenaHue 3ajayu  SBISAIOTCA HauOoliee CIOXHBIMH, TaK Kak OHHM TpeOyroT
OJTHOBPEMEHHOT'O OIpEJeNICHHs] HE 3aBeIOMO M3BECTHBIX BEIIECTB, a HAOOpa COCTUHEHUU U3
BCET0 CIHUCKA MPUMEHSIEMBIX HA MPAKTUKE MECTUIMI0B, KOJIUYECTBO KOTOPBIX mpeBbimaer 1000
Ha3BaHUU. 3a/laud TAKOrO THUIA WMHOI/IA HA3bIBAIOT CKPUHHUHTOBBIMU. VX pemaroT, IiiaBHbIM
obpaszom, ¢ momorisio Meroaa ['X ¢ Macc-criektpomerpudeckuM aetektupoBanueM (I'X-MC),
KOrJla HIACHTU(UKALNS TIECTULIUIOB OCYIIIECTBIISIETCS 110 3apaHee CO3/IaHHOW OMOIMOTeKe Macc-
CIIEKTPOB.

VYuuTeiBass 60Jb1I0€ pa3sHOOOpa3He MECTHLHIOB MPHU BHIOOPE METOAOB UX ONpPEIEICHUs
MPEIIOYTEHUE, OYEBHHO, HAJ0 OTJaBaTh «YHUBEPCATbHBIM» MeEToAuKaM. JlabGoparopus,
paboTaroiasi o MPUHLMITY «JIsi KaKJOT0 BELIECTBAa CBOM METOJ aHaIN3a», MOKET 00eCIeUuTh
BBICOKYIO IPOM3BOJUTEIBHOCTh JHUIIb TOJIBKO MO OTHOUIEHUIO K OTHOCHUTEIBHO MajoMy
KOJINYECTBY BemlecTB. [lepexox OT OHOM TpyIIbl MECTHIMIOB K APYrod TpeOyeT OONbIIUX
3aTpaT BpEMEHH Ha MePecTpOrKy U KaJuOpOBKY NPUOOPOB, MPUTOTOBIECHUE CTAHAAPTOB U IIp.
PaccmarpuBas XMMHKO-aHAIUTHUYECKHUE METOJIbI C TOYKH 3pPEHUSI UX «YHHUBEPCAIBHOCTU» IIO
OTHOILIEHHUIO K aHAIN3Y MECTULUIO0B, MOYXKHO C/I€JaTh CIEAYIOIINE 3aMEYaHUSI.

Meton TCX nocTaTOYHO 4yBCTBUTENBHBIM M MPOCTON B HMCIIOIHEHHWH, OJHAKO B CHIY
CBOEH OTHOCHUTEIHHO HEBBICOKOW pa3pelIaromnieii CroCOOHOCTH «yHHBEPCAIbHBIM»OBITh HE
MOJKET.

Meroxa I'X o6nagaeT oueHb BBICOKOW pa3periaronieil ClocoOOHOCThIO, HO €T0 MPUMEHEHUE
OTPAaHMYMBACTCS TEPMHUYECKOW JAOWILHOCTHIO psifa TECTUIMIAOB H HEOOXOAMMOCTHIO
IPUBJIEKATh Pa3IUYHbIE CHOCOOBI XMMHMYECKOH JepuBaTU3allMd MHOTUX TMECTHLHIOB s
MOBBIIICHUS UX JIETYYECTH.

MeTtoa kanIsipHOTo 3JeKTpodopes3a, uMest BICOKYIO pa3pelarollyio cliocoOHOCTb, He
o0OecrieunBaeT MNPHEMIIEMYIO) KOHIICHTPAIIMOHHYIO YYBCTBUTEIBHOCTh U TpeOyeT BechMa
BBICOKYIO CTEMEeHb KOHLIEHTPUPOBAaHUS 00pa3lia, 4YTO YacTO HENb3s OCYIIECTBUTh U3-3a
OTPAaHUYEHHOUN pacCTBOPUMOCTH MECTUIINIOB.

Merox BOXX obecrnieunBaeT /11 pelIeHusi MHOTHX 3a/a4 IOCTAaTOYHOE pa3pelicHue, He
TpeOyer, Kak TMpaBuiIO, TMPEABAPUTEIHHON JepUBATH3AIlMM W TPHUTOACH [UIS  aHAIM3a
TepMOIaOUIIbHBIX MEecTUIHA0B. B coderanun ¢ I'X OH mo3BONISIET pelIUTh MPAKTUYECKU BCE
3a/la4i, 1 UMEHHO OTH J[Ba METOJa HAIIM HAauOOJbIIEe PACHPOCTPAHEHHWE B COBPEMEHHOM
3KOJIOTUYECKOW aHAJTUTUYECKON XUMUH.

[lectunnapl, KaKk yxXe TOBOPUIIOCH, OTHECEHBbl K MPUOPUTETHBIM HSKOTOKCHUKAHTaM, W
MO3TOMY, JTOJKHBI HAaXOAUTHCS MO OCTOSTHHBIM KOHTPOJIEM B 00BEKTaX OKpPYKAIOILIEH Cpeibl.
MOHUTOPUHT TMECTULIMIOB MPEAyCMATPUBACT UX KOJIMYECTBEHHOE OIPEACIICHHE B LIUPOKOM
MHTEpBaJie KOHIEHTpalui, BKIOYaloneM ypoBeHb (GoHa. Cpeau METOJOB aHajin3a, KOTOphIe



MPUMEHHUMBI K OTIPEICIICHUIO TIECTUIINIOB, B TIEPBYIO OUEPElb OTHOCSITCS BBHICOKOA(()EKTHBHBIC
BapUaHThI Ta30BOM U KUIKOCTHOM XpomaTorpadumu.

BricokoaddexruBnas xunkoctHas xpomarorpadpus (BOXKX) — ogun u3  cambix
MH(OPMATUBHBIX aHAJIUTUYECKUX METOAO0B. OH IIMPOKO HCIONB3YeTCS BO BCEX Pa3BUTHIX
CTpaHax, HO, MO CPAaBHEHHUIO C APYTUMHU (PU3UKO-XUMUYECKUMHU METOJAMHU aHaimu3a, TpedyeT
BECbMa BBICOKOW KBaIM(UKAIMM TEpCOHalla, a CTOMMOCTb OJHOIO aHaiu3a JOCTUTaeT
HECKOJIbKUX JeciITKoB U aaxe coTeH noiutapoB CIHIA. Takum o0pa3zom, ympolieHHe camoi
npouenypbl BOXKX-ananvsa u CHUKEHUE €€ CTOMMOCTH MPEIOCTABISETCA BaXXHOM 3a1a4eil.

VYkazannsle HegoctaTku BOXKX 00ycnoBieHbI TeM, 4TO ISl KaXXAOTO MecTHIHaa (M
TPYIIBl [ECTULHIOB) HOPMATUBHBIE JOKYMEHTBHI PETJIaMEHTUPYIOT CBOM «yHHKAaJbHBIIN»
BapuanT BOXX-ananmuza. OT0 mNpUBOOUT K HEOOXOJUMOCTH YacTo IepecTpauBaTh
xpomaTorpad, 4To 3aHMMaeT MHOTO BpeMEeHU U TpedyeT ompeneneHHoro omsita. Kpome Ttoro,
AHAIUTHUYECKasl JIa0OpaTOpHsl, BBIMOJHAIONMIAS AHAIMU3Bl C TPUBICYCHHEM MHOTHUX pPa3HBIX
METOJMK, BBIHYXJEHA COJEpKaTh LENbI CKIaa JOPOTOCTOSIIMX KOJOHOK, OPraHUYECKHX
pacTBOpUTENCH U CTAHIAPTHBIX 00PA3IIOB ECTHIIUIOB.

K nectunmpam, omnpenensemMbiM B MUpPOBOM mpakTuke Mmerogom BDIXKX, orHocsaTcs
TPYOHONETYYHe W  TepMojaOuipHbie coequHeHwWs. K  HUM  OTHOCATCS  aTpasuH,
CUMa3uH,XJIoprpodaM, TUHYPOH, XJIOPTOIYPOH, ajaaxiiop, TPUGIIO0ATHH.

B anamm3e TeECTHNHMIOB HCIOJNB3YIOTCSA OCOOBIE METOJIBI  MPOOOMOATOTOBKH,
KOTOPBICTIPEICTABIISETCS MOJIE3HBIM PACCMOTPETH 0oJiee MOPOOHO.

Kuoxo-scuokocmuas  sxkempakyus  (AKIKD)— Kiaccudeckuil  crmoco0  M3BIEYCHUS
MNECTUINIOB U3 BOAHBIX 00pa3noB. OOBIYHO MPOBOASAT MOBTOPSIONIYIOCS HECKOJIBKO pa3
skerpakimio w3 500-1000 mm BogHOro oOpasma B JenuTenbHOW BOpoHke. Hamboiee
NOMYJSIPHBIM ~ pacTBOpHUTENeM sBisgeTcs auxiopmeraH. OH CHOCOOEH HKCTpParupoBaTh
COCIMHEHUS C PA3IMYHON MOJISIPHOCTBIO U JIETKO yrapuBaeTcsi. MeTo/ibl ATEHTCTBA MO OXpaHe
okpyxartomeit cpeast CIIIA (EPA US) 8120 u 8140ucnonssyror XKXKD ¢ momomibio
TUXJIOpMETaHa sl orpenesieHuss B Boae 15 xjopopranuyeckux u 21 ¢ocdopopranmueckux
necTUuaoB. i u3BjiIeueHus: repOuIUI0B — MPOU3BOAHBIX KapOOHOBBIX KUCIOT — UCXOAHYIO
BOJAY MOJAKUCIAIOT A0 pH<2 M 3aTeM 3KCTparupyroT HEMOHU30BAHHBIE MOJIEKYJIBI JUITHUIOBBIM
3(hUpPOM WM TUXJIOPMETAHOM.

Knaccnueckas XKD TpyaHo aBromatusupyercs, TpeOyer OonbpIIMX 0OBEMOB
TOKCHYHBIX PAacCTBOPUTENEH M BeCbMa MNPOAOJDKUTEIbHA MO BpeMeHU. PazneneHuro cioes
pacTBOpUTENIed TpU aHalW3€ CWIBHO 3arpsA3HEHHBIX BOJ YacTO MeNiaeT oOpa3oBaHHE
YCTOMYUBBIX SMYJIbCUM. B Takux ciydasix pEeKOMEHIYIOT OJWHOYHYIO uTenbHyto KOKD
JENUTETHHON BOPOHKE 00BEMOM 1J1 ¢ pacTBOpUTENEM, TSAXKeJIee BOJIBIL.

Xora kimaccuyeckas JKXKD  uMmeer MHOrO  HEJOCTaTKOB, OHA  MPOJIOJHKAET
coBepiieHCTBOBaThCs. Tak mosiBuiiack Mukpo XKD, pazpaboranas kak aabTepHATUBHBIA METOA
JUISL OTIpeNieieHUs] TepOuInuaa anaxjiop W JBYX ero meradbonuToB. Ilpuniun MukpoXOKD —
SKCTpakuusl U3 Ooibmoro oobema Boabl (400 Mi1) O4eHb MaJeHbKUM O00BEMOM PacTBOPUTEIIS
(500 mkm ToJIyosla) — MOXKET OBITh NMPUMEHEHA B KAaueCTBE TOJTOTOBKH MPOOBI IS aHAIHM3a
metoqom ['X 0e€3 craguu WCHApEeHUs, YTO BaXHO IS ONPEIEICHHUS BBICOKOJICTYYHX
coenuHeHU. B cpaBHeHun c TBepAodaszHON SKCTpaKIuMed 3TOT METOJA MOATOTOBKU TPOOBI
ObICTpEe U JICIIEBIIE.

Bonbmioe yncno pa3Heix repOUIUAOB ((PEHUIMOUYEBUHBI, TPUA3UHBI, TUHUTPOAHUINHEI,
XJOpaleTaMuibl W ypauuibl) SKCTParupyrOT M3 MHIIEBBIX MNPOAYKTOB MEXaHUYECKUM
BCTPSAIXMBAHUEM WJIM TOMOTE€HM3alUeld C OPraHMYECKUMHU pPACTBOPHUTENSIMHM, TAKUMH Kak
METaHOJI, AlleTOHUTPUJI, YaCTO CMEIIAHHBIMU C BOJOW JHUXJIOPMETAHOM WJIM STUJIAIETaTOM,
MHOT'/1a ITPU KUCIIOM 3HayeHuu pH.

Bricokononspable repOUIMIbI, Takue Kak TiaudocaT, HEpaCTBOPUMBI B OOJBIIMHCTBE
OpPTraHWYECKUX PACTBOPUTENIEH M MX SKCTPArUPYIOT BOJOW WJIM BOJOH ¢ XJIopodopmMoMm, HHOTAA
npu kuciaom 3HadeHuu pH. Ilpu sToi mpouenype apyrue pacTBOPHUMBIE B BOAEC KOMIIOHEHTBI
(aMUHOKHUCIIOTBI, aMHHOCaxapa M Jp.) JIKCTparupyrorcs Takke. VX NpUCYTCTBUE MeIIaeT



OTpeieNIeHU 0 TH(OCaTOB U JAENAaeT HEOOXOAUMON OYHMCTKY HKCTPAKTOB, KOTOpAs Yalle BCETO
OCYIIECTBIISIETCSI HA HOHOOOMEHHBIX XpOMaTOrpapuuecKux KOJIOHKaX.

bunupuanHOBBIE TECTHIHABI (AMKBAT W TMapakBaT — YETBEPTUYHBIE AMMOHHUEBBIC
COEMHEHUS) OOBIYHO AKCTPArupyIOT U3 MATPHI] AederManreil Wik HarpeBaHUEM C CEPHOM WIn
C COJISTHOW KHCIIOTaMH, TIOCTIE YeTr0 MPOBOAST TBEPAO-(Pa3HYIO IKCTPAKIIHIO U XPOMaTOrpagurio.

Teepoogasznasn sxcmpaxyus (T@I) Kak METOJ MOATOTOBKH 00pasioB u3BecTHa yxe S0
ner. Ee mnpeumyiiecTBa: SKOHOMHSI BPEMEHH U PACTBOPHUTENCH, HCKIIOUEHUE OIMACHOCTH
00pa30oBaHUs SMYJIbCHI, BO3MOKHOCTh BBIJICIICHUS CIEIOBBIX KOJIMUYECTB aHAJINTA, BO3MOXKHOCTD
aBromaru3aruu. OcobenHno yacto TAD mpuMEHSIOT NPy aHATN3e IPUPOTHBIX BO/I.

T aKTUBHO MPUMEHSIOT ISl OIIpeieJIeHHs] TPUA3UHOBBIX MECTUIINIOB U MPOAYKTOB UX
pacmajga —  THAPOKCH-S -TPHA3WHOB, TrepOUIMIOB —  MPOHW3BOAHBIX  MOYEBHUHBI, N -
METUJIIKapOaMaTOB U MX MOJIAPHBIX META0OJUTOB, XJIOPOPTraHUYECKUX U (POCHOpOPraHUIECKUX
WHCEKTUIUOB, TMOJISPHBIX TECTHIMIOB MHUPETPOUIOB, TPHUA3OJIBHBIX W MHPUMHUIUHOBBIX
nectunuaoB. Pa3pabotansr metonbl TdD MHOTOKOMIOHEHTHBIX CMECEH, BKJIIOYAIOIINE
OOJBIIIOE YHUCIIO TECTULUAOB pPa3lIU4HBIX KiaccoB. Jlng moBbimeHUS 3PPEKTHBHOCTH
9KCTPaKIMU MOJSPHBIX MECTUINIOB MHOT/IA MPUMEHSIOT KOJIOHKH CO CMEChIO JIByX COpOEHTOB,
Hanpumep ¢a3 C18 u Oenui.

I[Ipu TDD kucnor Ha ¢aszax C18 mug yMeHbIICHHs TIOTEPh pPacTBOp oOpasiia
1enecooopasHo noakuciauTh 10 pH<2. lng TOD HEHMOHHBIX COSAWHEHUN HHOT/A MPUMEHSIOT
rpaguTHpOBaHHBIE COPOCHTHI M (a3bl, MPEACTABISAIONINE COOOH MaKpoceTdaThle CTHPOJI-
TUBUHUIOCH30IbHBIE TOMUMEpHl. [Isi MeCTUIUMAOB TPHA3UHOBOW TPYIIIBI, TMPOW3BOIHBIX
MOYEBHHBI U TPYMIbl (HEHOKCUKHUCIOT YCHEIIHO HCHOJB3YIOT KapTPUIKU C aKTUBUPOBAHHOMN
rpadutupoBanHoi caxeit Carbopack B, NOHOOOMEHHBIE CMOJIBI B aineTaTHOW dopme u a3y
npormii-NHy. s TOD dhochopopranndeckux NeCTUITUI0B TPUMEHSIIOT MEMOpaHHbBIE JUCKH U3
MOJIMCTUPONI-TUBUHIIOEH301a TUTA «XAD ».

Ceepxkpumuueckas sxcuokocmuas skcmpaxyus (CKIKD) sBiseTcss OTHOCUTEILHO HOBBIM
METOJIOM, TPUMEHSIEMBIM JJIsS U3BJICYCHHSI BEIIECTB C MOMOIIBIO0 CIEIUATBHBIX SKCTPAreHTOB —
«CBEPXKPUTHUECKHUX» KUAKOCTEH. Takumm skcTpareHTamMu MOryT ObITh skmakue CO,, NHj,
npomnad, OyraH u ap. [lepeuncrieHHble ra3bl MEPEXOAST B JKUIKOE COCTOSHHUE IMPH BBICOKHX
napienusix, noatomy CKOX npoBoasaT B aBTokiaBax. [lociae okoHYaHUS SKCTPAKIIMK JTaBICHUE
B aBTOKJIaBaX cOPAchIBAIOT 10 aTMOC(HEPHOTO, Ta3-3KCTPAreHT YJIETAeT, M B aBTOKJIABE OCTAIOTCS
TOJIbKO JKCTparupoBaHHbIE BemiecTBa. X pacTBOPSAIOT B MOAXOASIIMX PACTBOPHUTENSAX H
PacTBOPBI aHATH3UPYIOT.

CKXXD ucnonb3yercs r1aBHbBIM 00pa3oM Il aHAJIW3a PA3TMYHBIX KJIACCOB MECTUIUIOB B
MOYBaX, TKAHSIX >XUBOTHBIX WU pacTeHul. PerymupyroT 3pPeKTUBHOCTH SKCTpPAKIUU TyTEM
n00aBOK K  DKCTpareHTy JApyrux  pactBoputeneii. Haumbomee — pacmpocTpaHEHHBIN
COpacTBOPUTENb, M00aBISEMBbI K YIJICKUCIOTE — MeTaHon. Ero mo0aBieHUE MO3BOJISET
peoaoseTh MaTpuuHble 3((PEeKThl, KOrja MeCTULUAbI, IPOYHO CBSI3aHHBIE C MAaTPHUIIEH, YUCTON
YIICKUCIOTOW He 3KCTparupyrorcs. Kpome atoro, mo6aBka MeTaHONA WM alleTOHA TOBBIIIACT
PacTBOPUMOCTD B YTIIEKUCIOTE MOJSPHBIX COEAUHEHUH.

ITpsamas CKXKD penko ucnonb3yercs A 3KCTPAaKIMKM aHAIUTOB M3 BOJHOW MaTpHUILBI.
OrpaHndeHre METo/Ia CBS3aHO ¢ MpoOIeMoit 0Opa3oBaHMsI JIbJia U C IPOOIEMON yaaICeHUS BOJIBI
[To oxoH4YaHWM TIPOOOIIOATOTOBKH KOJIMYECTBEHHOE OIpPEAETICHUE MECTUIUIO0B OCYIIECTBISIOT
MetogoM BOXKX u yacto ¢ YP-nerekropom.

BoisiBiienue gpocopopraHuyecKux necTUHI0B, XJOPOPTAHUYECKUX MECTHIIHI0B U
Kap0OHATOB

I[MPOAYKTHI, 3ATPA3HEHHBIE ®OCOOPOPTAHUMYECKUMU ITECTULITUAMU

®dochopoprannyeckue npenaparsl Mpy BO3JAEHCTBUU BBICOKON TeMIIepaTypbl YaCTUYHO WIIH
NOJTHOCTBIO paspymiaiorcs. B mepssie wackl (1 - 2) mocie o0paboTKU pacTeHUil M, B MEHBIICH
Mepe, T03/1HEe OHU MOTYT OBITh CMBITHI BOAONH. DPYKTHI, SIT0ABI MOTYT OBITH NepepadoTaHbl Ha
BapeHbE, TOBHJJIO, JOKEMBI, CYXOQPYKTHI TMOCIE TPEIBAPUTEIBLHOTO MBIThI. DpyKTHI,
coJlepKallfe OCTaTOYHbIE KoJudecTBa (HOCPOpPOPraHUUECKUX IECTULUIOB, IPEBbIIIAIOIINE



JOK B 3 - 4 paza, nepen nepepadOTKON 0CBOOOXKIAIOTCS OT KOXKYpHI. [IpoIyKThI, comepxaiine
ocTaTkH (po3anoHa, BO BCEX CIy4asx MOJJIeKaT MPeBAPUTEIbHON OUUCTKE OT KOXKYPHI.

He pexomenayeTcs M3roTOBICHHME MapMelaja M3 IUIOAOB M STOM, COAEPKAIIUX OCTATKU
dbochopoprannueckux MecTUIHI0B B KoiaudecTBax, npesbimammux JJOK B 3 - 4 pa3za, Tak kak
UCTIONIb3yeMasi TIPU JTOM KpaTKOBPEMEHHasi TepMHUYecKas 00paboTKa HEJOCTaTOYHA IS HX
pazpymenusi. OBomu MOTyT ObITh HepepaboTaHbl Ha KOHCEPBBI, IOJABEpraronecs
CTepIIIN3ALIUY.

BBuay Toro, uro meradoc, xiopodoc, THODOC TIUTEIBHO COXPAHSAIOTCS B KHUCJIOW cpee,
KalyCTy W JpPYyrue OBOIIM C HAIMYUEM OCTATKOB YKa3aHHBIX MPENaparoB, MPEBBIIIAIOIINX
JOTTYCTUMBbIE, HE PEKOMEHIYEeTCsI UCIIOJIb30BaTh JIs KBAIICHUS 1 MapUHOBaHUSI.

B cBm3u ¢ tem, uro ¢dochopopraHudeckrne NECTHIHIBI B OONBIIUX KOJMYECTBAX
HAKaIlJIMBAIOTCSA B KOXKYype LIUTPYCOBBIX, MOCIEAHUE MOTYT IepepabaThIBaThCs TOJIBKO IMOCIIE
OUMCTKHA OT KOXYpHI (3alperiaercs MpeccoBaTh IUIOABI IUTPYCOBBIX C HATUYHEM OOJBIIHX
OCTaTKOB TMECTULUAOB JUIsl TIONy4EeHHUS COKOB O€3 MpeaBapUTENbHOTO OCBOOOXKACHUS OT
KOXYpBI). 3alperiaercs HMCIOJIb30BaHUE KOXKYpbl B KOHAWTEPCKOM IPOU3BOJCTBE (ILIyKaThl,
uenpa u ap.).

3epHO, coaepxKaliee ocTaTOYHbIe KoindecTBa (HocGopopraHMueCKUX MECTHUIHIOB, JTOJIKHO
OBITH MOABEPTHYTO TIIATEILHOMY IMPOBETPUBAHUIO, a B JAJbHEHUIIIEM MOXKET MOJICOPTUPOBATHCS
C LIEJbIO JIOBEJCHUS OCTATOUYHBIX KOJIMYECTB JI0 JOMyCTUMBIX HOpM. Ilepen peanusanueit 3epHO
JTOJI’KHO TOBTOPHO UCCIIEIOBATHCS.

3epHO U MyKa MOTYT OBITh UCIIOJB30BaHbI TAKXKE ISl BBIMIEUKH XJI€000YIOUHBIX U3ICITHIA.

[Ipn cnydaifHOM 3arps3HEHHH Msica OOJBIIMMH KOJu4YecTBaMU (ochOpOpraHuIECKUX
necturuaoB (npessimatonmx JJOK B 3 - 4 paza) oHO HE MOXET OBITh peaTn30BaHO 4Yepes
TOProBYIO ceThb. MOXHO HCIONB30BaTh €ro JAJsi U3TOTOBJIEHMS BapeHBIX Koj0ac, TEXHOJIOTHS
IPOM3BOJICTBA KOTOPBIX TPeOyeT BHICOKOW TEMITEPATYPHI.

Mornoxo, conepixatiee Xa0podoc, MOKET ObITh HCMOJIB30BAHO B MUTAHUU MOCIIE KUTISTYCHHUSI.

IMPOAYKTHI, 3ATPA3HEHHBIE XJIOPOPTAHUYECKWMU ITECTULIJAMU

Cnenyer MMeTh B BHIY, YTO XJIOPOPraHMYECKHE NECTHIMIbI CTOMKU K BO3JIEHCTBHUIO
BBICOKOH TEMIIEpaTyphl, TPAKTHUYECKH HEPACTBOPUMBI B BOJE, YTO 3HAUYUTEIHHO 3aTPYIHSET, a
yaiie JeaeT HEBO3MOXHBIM MOJIHOE OCBOO0K/IEHUE MUILEBBIX TPOYKTOB OT UX OCTATKOB.

@DpYKTHI U ATOJIbI, B KOTOPBIX OCTATOYHBIE KOJIMYECTBA XJIOPOPTAaHUYECKUX MECTUIUIO0B
npesbimaoT JJOK, morytr ObITh mepepaboTaHbl Ha COKM W BHUHO. [louTH Bce KONMMYECTBO
XJIOPOPTaHUYECKUX MPETapaToB OCTAETCS B ME3Te.

S16nokM W TPyl MOTYT OBITh TaK)K€ HCIIOJIb30BAaHbI JJI MPUTOTOBIICHUS IOBUJIA,
BapeHbs, JDKeMa, CyXO(pyKTOB ToOCIEe MpEABAPUTEIHHOW OYUCTKH OT KOXKYpPBI, B KOTOPOU
COJIEP’KUTCSL OCHOBHOE KOJIMYECTBO MECTULIUIOB.

[Tnoabl KOCTOUKOBBIX HE MepepabaThIBalOTCS HA CYXO(PYKTHI, TaK KaKk HE MOTYT OBITh
0CBOOOXKIEeHBI OT KOXyphl. [lamanuna s0710K, BUHOTpaAI, Ar0Jbl MAaJWHBI U KIYOHUKH MOTYT
OBITH UCIMIOJIE30BAHBI TOJIBKO JJIs IepepaboTKy Ha BUHO. [laganuiia miogoB TakKe UCIOIb3yeTCs
nociie yaaJlleHus KOXYpBbl JUIs U3TOTOBJIEHUS TOBUIA U JPKEMa.

Mesra m10/10B ¥ STOJ HE JOKHA UCTIONB30BAaTHCS B KAYECTBE KOpMa JIJIsl CKOTA.

JlucTBeHHBIE OBOILM, 3€NEHBIA JIyK, METPYyIKa, 3arpsA3HEHHbIE XJIOPOPraHUYECKUMH
MECTHUINIaMH, HE JOJDKHBI yHoTpeOnsThes B mutanuu. Kamycra, octatounsie konunuectBa T
B KOTOpPOIl KOHIIEHTPUPYIOTCS B HAPYXKHBIX JIUCTHSAX, MOXKET OBbITh MCIIOJIb30BaHA B MUTAHUU
nocie yfajueHus 4 - 8 HapyKHbIX JINCTHEB.

Kaprodenb, 3arps3HeHHBbI  XJOPOPraHUMYECKUMHU  MECTHIMIAMH, MOXET ObITh
nepepaboTaH Ha TEXHUYECKHHA KpaxMall, TEXHUYECKHH CHUPT U TPHUMEHATHCS B KauecTBE
MIOCEBHOT'0 MaTepuaa.

MopkoBb HE MOXET mepepadaThiBaThCsl HA COKM U KOHCEPBBI, MpEIHA3HAYCHHBIC IS
JNETCKOTO U TUETHUECKOTr0 MUTaHMUS.

Ona MOXeT OBITh MCIOJIb30BaHA B KAUeCTBE MOACOPTHPOBKU K KOHCEpPBaM (OBOIIHBIM,
PBIOHBIM), TOJIEKAIIUM CTEPUITU3ALINH.



3epHO, B MOpsAKE HMCKIIOYECHHUS, MOXKET OBITh MepepadOTaHO Ha BBICIIME COpPTa MYKH
(OCHOBHOE KOJMYECTBO XJIOPOPTaHMYECKHUX MECTUIUA0B KOHLIEHTPUPYETCA B OTPYyOsiX). 3epHo,
3HaYUTENIbHO (cM. pa3zn. VII) 3arps3HeHHOE XJIOPOPraHMYECKUMH IMECTHLUIAMU, MOXKET OBITH
WCIIOJb30BAHO JIMIIb ISl TEXHUYECKUX IeJIe (TEeXHMYECKUM CHUPT, TEXHUYECKUM Kpaxmad,
KJIEH), a TAKXKe B KaueCTBE IIOCEBHOI'O MaTepuaa.

Moioko MOKeT OBITh TIepepadOTaHO Ha TOUTUH TBOPOT, TOImUN Kedup, 00e3KupeHHOE
CyXO€ M Cr'yLIEHHOE MOJ0KO. CIMBKU M CIMBOYHOE MAciO, B KOTOPBIX OCTaTOYHbIE KOJIMYECTBA
XJIOPOPTaHUYECKUX TMECTULUIOB MPEBBIIIAIOT JOMYCTUMbIE, MOTYT OBITh HCIOJB30BaHbl B
KOH/IUTEPCKUX U B JPYIHX HU3JENHUAX C TAKAUM PacyeToM, 4TOObI B TOTOBOW MPOJIYKIIMUA OCTATKH
UX HE MPEBBIIIATN JOMYCTHUMbIE B JIPYrUX MPOAYKTax. B MpPOTHBHOM ciydae OHU MOTYT OBITh
MCII0JIb30BaHbl TOJIBKO Il TEXHUUYECKUX LIETIEH.

Heb6onpmme maptum msica, coiepialiue XJIOpOPraHMYECKHe MEeCTULH[bI, MOTYT OBITh
UCIIOJIb30BaHbl B KAYECTBE MOACOPTUPOBKHU JJISi U3TOTOBJICHUS KOOACHBIX U3/IETHH.
Pri0a, B KoTOpOil 0OHapyX EeHBI XJIOpPOpraHMYEeCKHe NECTUIIM/IbI B KOJIMYECTBaX, HE Oojee YeM B
4 paza npesbimatomux JJOK, Moxer ObITh HCIOJNIB30BaHA ISl MOACOPTUPOBKU K PBHIOHBIM H
OBOII[HBIM KOHCEPBaM.

Silna ¢ HaIMYMEeM XJIOPOPTaHWYECKHX TIECTHLHIOB MOTYT OBITh HCIHOJB30BAHBI B
KOHJUTEPCKOM MPOU3BOJICTBE.

Omnpenenenne oduieii pryTu B Msice, MSICOIIPOAYKTAX, ALAX, pbl0e, MOJTOYHBIX IPOAYKTAX

Ipunyun memooa. MeTos1 OCHOBaH Ha JECTPYKIIMH aHATH3UPYEMON MPOOBI CMEChIO a30THOM
U CEpHOM KHUCIOT B MPUCYTCTBUU 3TUJIOBOIO CHMPTAa M JAJbHEHIIEM ONPENEIIEHUU PTYTU
KOJIOPUMETPUYECKUM CIIOCOOOM WJIH MPU OMOIIM TOHKOCIOMHON XpoMaTorpadpuu.

Konopumempuuecxkoe onpedenenue 0OCHOBaHO Ha OCAXACHUM PTYTH MOAUIOM MEAM WU Ha
9KCTPaKIUU €€ JUTHU3OHOM M IMOCIEAYIONEM BU3YyaJIbHOM KOJIOPUMETPUUECKOM OMpPE/ICTICHUN B
BHJIE TETPAOIOMEPKYpOaTa MEIU IIyTEM CPAaBHEHUS CO CTAHIAPTHOM LIKAJION.

Huanazon ompeneneHuss KoHieHtparui 0,25-2,00 MKT B KOJOPHUMETPUPYEMOM OOBEME.
[penen o6napyxenus 0,25 mxr, nim 0,125 Mr/kr.

Mertposioruueckass XapakTepUCTHKAa KOJIOPHUMETPUUYECKOIO0 METOJa OMpeIesieHus oO0mIei
PTYTH, OCHOBAaHHOT'O Ha OCaXJAECHUHU €€ U3 ACCTPYKTaTa HOAUIOM MEIU

[IPOBEJIEHUE WCIIBITAHUI. B CKISHKY € JECTPYKTAaTOM HOOABISIOT — IIpH
MOMEIINBAHUU PACTBOP MapraHIIOBOKHCIOTO KajHs B KOJIMYECTBE, 00ECIICUHMBAIOLIEM IOJIHOE
OKHcIieHne uccieayemoro obpasma (ot 15 mo 20 cm3), ninm npumepHo 1 r mopomka (pacTBop
JIOJKEH MPUOOPECTH KOPUYHEBYIO OKPACKY) M OCTABISIOT Mpoly Ha 5-10 MuH.

Jnst ynanenus: n30bITKa MapraHIIOBOKKCIIOTO Kallds K MpooOe n00aBiIsSIOT HE MEeHee 5 cm3
pacTBOpa MM HECKOJBKO KPUCTANIOB TMAPOKCUIIAMUHA THAPOXJIOpUaa (pacTBOp JOJKEH CTaTh
COBEPIICHHO MPO3PAYHBIM).

Ecnu npu aHanu3e NOpPOMCXOOUT BCICHHMBAaHUE oOOpasla, Ui TalleHUs IE€HBI Iepexn
n00aBJIeHUEM JIBYXJIOPUCTOTO 0JIOBA B CKJISTHKY BHOCAT OJIHY Karlli0 CUJIMKOHOBOT'O Maciia.

B cxisHKy mpuimBaioT 5 cM3 pacTBOpa JABYXJIOPUCTOTO OJOBAa M Cpasy BBOIAT OapOoTep
(adparop). Ptyth, wucnapssicb, UUPKYJIUpPYyeT MO cucreme asparopa. KommuectBo ee
oTIpesieNsIeTcs 1o MIKaje nprudopa npu JUIMHE BOJIHBI 253,7 HM.

I[NOAI'OTOBKA TIIPOB. 200-250 r wucciemyeMoro mIpOAyKTa TIIATEIbHO HW3MEIbYaloT
(3epHOBBIE Pa3MajbIBAIOT) W IepeMenMBaioT. [IMBO mepen aecTpyKuuend OCBOOOXKAAIOT OT
NBYOKHCH yriaepona, i dero 250-300 cm3 mnuBa HajaMBalOT B KOHHUYECKYIO KOJOY
BMectuMocThio 1000 cm3, noBonsat no Temmeparypsl (20+£1) °C Ha BoasHOM OaHe, 3aKpbIBAIOT
npoOKOil C OJHUM OTBEpCTHUEM, 4Yepe3 KOTOpoe IMpolylleHa TpyOka [Uisi BbIXOAa Trasa,
3aKpeIUIAIOT B anmnapare AJs BCTPSIXUBAHUA U BCTPAXUBaOT B TeueHue 20-30 MuH.

ITPOBEJIEHUE UCIILITAHUM. B komby ¢  OXJaxACHHBIM  JIECTPYKTaTOM,
IPUTOTOBIICHHBIM J100aBIAIOT B3Becu Hoxuaa meau. CoaepKuUMoe KOJIObI MepeMEIInBalOT TPU
pasa ¢ UHTEpPBAJIOM 5 MUH M OCTaBJISIIOT JI0 MOJHOTO ocaxaeHus ocanka. Eciu oOpazyrommuiics
0CaJOK OKpalleH B SPKO-PO30BBIH WM KHPIUYHO-KPACHBIM LIBET, YTO CBMJETENBCTBYET O
COJIEpKaHUU PTYTH B oOpasie Oosiee 25 MKT, 700aBIsIOT eme 15 ¢cM3 u MPOAYKTHI MHIIEBHIC



Hoauna MeaM WM aHaJdM3 [OBTOPSAIOT, YMEHBIIMB HAaBECKYy 0OO0pa3la, COOTBETCTBEHHO
YMEHBUIAIOT U KOJUYECTBO PEAKTUBOB JUISl JECTPYKLIUH.

Yepes 1 9 MakcUMaldbHO BO3MOXHYIO YacTh HaJ0CAIOYHON >KHUIAKOCTH CIUBAIOT,
cTapasch HE B3MYTUTh OCaJoK, W oTOpackBaroT. K ocaaky moGamistor 15 cm3 pactBopa
CepHOKHCIOro Harpus KoHueHTparmu 10 r/am3, B30ANTHIBAIOT U MEPEHOCIT HA YBIAXKHEHHBIH
BOJIOM OJHOCIIONWHBIN OymMaxxHbIM GuiabTp ('CHHSAA JeHTa"), TJIOTHO YJIOKEHHBIH B BOPOHKY
nuamerpoM He Oornee 35 mm. Kpast puiibTpa JOKHBI BRICTYNATh U3 BOPOHKU HE Ooiee 4eM Ha 5
MM. KonOy m3-moj ocaaka HECKOJIBKO pa3 OMNOJACKMBAIOT PACTBOPOM CEPHOKHCIIOIO HATpHUs
KoHIeHTpauuu 10 r/amM3 u ciuMBalOT Ha TOT ke (UIBTP C TeM, 4TOOBI BECh OCaIOK ObLI
nepeHeceH Ha QUiIbTP.

PE3VJIBTATEIL
IIBeT ocanka IIpumepnoe Ob6wem pacTBOpa ANMKBOTHBIN
CoZiepKaHue PTYTU | HoJa KOHIEHTpauuu | 00beM, B3ATBHIA UL
B 00pasie, MKT 3,5 I/AM Uil | KOJIOpUMETPUPOBAHMS,
pacTBOpEHUs: PTYTH, | CM
cM
benprii 0,0-0,5 6,0 6,0
benbrii 0,5-5,0 10,0 3,0u6,0
benwrii c 5,0-15,0 15,0 0,5; 1,0 mu 2,0
PO30BBIM
OTTEHKOM
bnenno- 15,0-25,0 25,0 0,5; 1,0 umm 2,0
PO30BBIi
Spko-po30BbIit bosee 25,0 25,0 0,5u1,0

MeTtoauka onpeneseHlss HUTPATOB M HUTPUTOB B Msice ( MSICOMPOAYKTAX) H MOJIOKe
Omnpenenenne HUTPATOB U HUTPUTOB B MOJIOKE KOJIOPUMETPUYECKHUM METOA0M

Ilpunyun memooa oCHOBaH Ha BOCCTAHOBJICHUH HUTPATOB B HUTPUTHI LIMHKOM C MOCJEIYIOLINM
(oToMeTpUYECKMM H3MEPEHHEM HHTEHCHUBHOCTH OKpPAacCKM KOMIUIEKca, oOpasyrouierocs Mpu
B3aUMOJICICTBUM HHUTPUTOB C CYJIb(PAaHUIOBOM KHCIOTOW HO-HadpTUIaMUHOM. [lOCKOIBKY
KOJINYECTBO HUTPUTOB B MOJIOKE OOBIYHO HE3HAYUTEIHHOE, OHH OMNPEACISAIOTCS B CyMME C
Hutparamu. CoJep:KaHUE€ HUTPAT-UOHOB(MI' B 1 av) YCTaHABJIMBAIOT IO TPaTyUPOBOYHOMY
rpaduxy.

Ilocmpoenue zpaoyuposounozo czpaguka. B mects kond ob6vemom 200-250 CM’BHECTH
mHApoM 1o 80 CM’OJHOTO M TOTO K€ MOJIOKa M 3aTeM B KaXAYyI0 W3 KoJO J00aBUTH
TUCTHIJIMPOBAHHYIO BOJY, CTaHIAPTHBIA pPacTBOp a30THOKHUCIOTO HATPUS M  PacCTBOPHI
CEPHOKHUCIIOTO ITMHKA, KEJIE3UCTOCHHEPOAUCTOTO Kaausl U TUAPOOKHCH aMMOHHUS B 00beMax u
OUYepeIHOCTH, YKa3aHHBIX B Tabmue 1.

Tabmuua 1 — JlanHbIe AJ1s1 TOCTPOCHUS TPAlyHPOBOYHOT0 rpaduka

Ne OGbeM | OGBeM I06aBICHHBIX K MOJIOKY PEAKTHBOB, CM [Ipumeuanue

KOJIOBI | MOJIOKA,

CM3

Bona CTaHI. | p-p p-p p-p no0aBIieH.
IUCTUIL. | p-p CepHO- | KeJe- THIPO- K-BO




a30THO- | KHCJI. | BUCTO OKHCH NO;
KHUCII. [IMHKA, | CAHEPOIUCT. | aMMOHHS | B 1
[IUHKA, oM’ K, oM’ ,Z[MSMO.H—
oM’ oM’ Ka, MI
1 80 93,0 0,0 12 12 3 - Kontponn.
npo0Oa
2 80 90,5 2,5 12 12 3 0,63 Pa6ou.
npo0Oa
3 80 88,0 5,0 12 12 3 1,25
4 80 83,0 10,0 12 12 3 2,50
5 80 78,0 15,0 12 12 3 3,75
6 80 73,0 20,0 12 12 3 5,00

[Tocne nobaBneHUs KaXkI0T0 peakTHBA COAEP)KUMOE KOJIO BPYUHYIO MEpEMENINBAIOT KPYTrOBBIMU
nBKeHUsIMHU. [lonmydeHHblEe CTaHAApTHBIE CMECH MOJIOKAa C pPEaKTUBaMHU (HIBTPYIOT B
KOHHYECKHE KOIObI BMeCcTUMOCTBI0 200-250 CMZI0 HONyYeHHs mpo3padHoro ¢uisrpara. Js
BOCCTAHOBJICHHS HHTPATOB B HUTPUTH OTGHPAIOT MO 7 CM TIONYYCHHBIX (HILTPATOB B IIPO-
GUPKH C IPUTEPTHIME [POOKaMH, 100aBISIOT 3 cM 20%-T0 pacTBOPa YKCYCHOI KHCIOTH U 0, 3 T
pabouero peakTuBa sl ONpeeIeHuss HUTPaToB. [IpoOupKH 3aKpBIBAIOT MPOOKAMH M B TEUECHUE
1 MMH NepeMeInBaloT, 3aTEM OCTABJISIOT Ha 5 MUH JIJIs1 pa3BUTHSI OKPACKHU.

3areM coaep)KUMOe MPOOMPOK HEOOXOAUMMO NPOPUILTPOBATh dYepe3 OyMaKHBIH (UIBTP.
W3MepsloT  ONTHYECKYI0  IUIOTHOCTh  (UIbTpaTa C  3€JIE€HbIM  CBETOQMIBTPOM  Ha
(OTO3IEKTPOKOIOPUMETPE UM Ha CHEKTPO(OTOMETpe MpU JUIMHE BOJHBI 538 HM B KIOBETE C
tonuuHou ciosg 10 mM. Okpacka ycroiuuBa B TedeHue 5- 20 MuH. BenuumHy onTuyeckoit
IUIOTHOCTH OKPAILICHHBIX PACTBOPOB CTAHAAPTHBIX CMECEH MOJIOKA C PEaKTHBAMHU OIPENENISIOT
[0 OTHOIIEHHIO K PacTBOPY KOHTPOJbHON mpoObl. [lo moMydeHHBIM JAaHHBIM CTPOST Ha
MIITUMETPOBOM Oymare 25x25 cm rpagyupoBouHblid rpaduk. Ha ocu alcmuice OTKIanbIBaioOT
COTepKAHHE HHUTPAT-HOHOB, MI/IM’, HAa OCH OPAMHAT COOTBETCTBYIONIHE ONTHYECKOM
IUIOTHOCTH.

IIposedenue ananuza.B xonby oGbemom 200-250 cm’ormepuBaror muimeIpoM 80 cM’Hc-
cleyeMoro Mosoka u 93 CM3I[I/ICTI/IJIJII/IpOBaHHOI>'I BOJbI, OrOpeTkamMu — 1o 12 CM3paCTBOpOB
CEPHOKHCIIOrO IIMHKA ¥ KAJIHs JKeIe3MCTOCHHEPOUCTOr0, 3 CM PacTBOPa IHAPOOKICH aMMOHHSL.
CMmech mepeMenmBaioT Iocje J00aBICHUS KaKIOTO PEAKTHBAa KPYTOBBIMU JBMIKEHUSIMH.
[Tomydyennyro cmech GUIBTPYIOT A0 MOMYYEHUs Mpo3padHoro guiibrpara. 3areM u3 GuiabTpara
orGupator 7 cM o0pasua. Jlanmee aHaTM3 NPOBOAAT, KAK YKA3aHO BBIIE (CM. MOCTPOCHHE
rpalyupOBOYHOTO Tpaduka).

OJHOBPEMEHHO TOTOBHTCS XOJOCTas MPobGa C WCIONB30BAHHEM 173 CM IHCTHITMPOBAHHOMN
BOJIBI M T€X K€ KOJIMYECTB PEAKTUBOB U OIEpaIlHii.

BennuuHy oOnNTHYECKONW IUIOTHOCTH OKpAIIEHHOTO pacTBOpa NpoObI MOJOKA H3MEpPSIOT
Ha crekTpodoTOMeTpe NpHu JIHE BOMHBI 540 HM B KioBeTe ¢ TOMMMHOW cios 10 MM mo
OTHOILIEHHIO K PaCTBOPY XOJIOCTON MPOOBI.

AHanM3 IpoBOJAIT B IBYX MapaJieNbHBIX Mpooax. [ kaxaon mpoObl CHUMAIOT 2-3 ToKa3aTels
CHEKTPO(POTOMETPA M BHIYUCIISIET CpeHee apu(METHUECKOE PE3YIIbTATOB.

Oopabomka pe3yromamos. ConepxaHue HUTPAT-UOHOB B 1 e AHATIM3UPYEMOT0 MOJIOKA
YCTaHABIIMBAIOT IO TPagydpOBOYHOMY TpaduKy HA OCHOBAaHHUU IMONYYCHHOH BEITHUYUHBI
ONTUYECKOIN TJIOTHOCTH TMPHU KOJOPUMETPUPOBAHUHM OKPAIICHHOTO PacTBOpa aHAIM3HPYyEeMOM
poOBI 110 OTHOIICHHUIO K XOJIOCTOM Mpobe pacTBopa.




Mamepuanwt u peakmugol.. CTaHIapTHBIA PacCTBOP a30THOKMCIOro HaTpus (pactBoputh 0,2741
r azotHokucioro Hatpus B 100 CM3I[I/ICTI/IJ'IJ'II/IpOBaHHOI71 BOABI), B JCHH HCIIOJB30Banusg 10
CM’HTOrO pactBopa paz6aButh 20% pacTBOpOM YKCycHOM kucinoTsl 10 1000 cM'B MepHOii KoJoe.
B monydenHom pactBope coaep:kuTcsi 20 MKI HUTpPAT-MOHOB; PAacTBOP CEPHOKHUCIIOTO IIMHKA
(pactBoputh 267,5 17ZnSO4x7H,OB AUCTHIIMPOBAHHON BOJIE B MEPHOM KOJIOE€ BMECTUMOCTHIO
500 cm); pacTBOp  KalMsl  KEJIE3UCTOCHHEPOAUCTOTO  (pacTBOpUTh 86 T Kamus
KEJIE3UCTOCUHEPOANCTOTO B JUCTHIUIMPOBAHHON BOJIe B MepHOU kosbe 500 em’); 20% pacTBop
YKCYCHOM KHMCJIOTBI; pACTBOP THAPOOKUCH aMMOHUs (cMmemath 80 eM°25% TUJIPOOKUCHA AMMOHUSA
c 20 CMSHHCTHHHHpOBaHHOﬁ BOJIbI); pabouMii pacTBOp Ui ONpPENEICHUs HUTPATOB (CMEIaTh
100 r ceprokucaoro 6apwus, 10 r cepHOKHCIOTO Maprasiia, 2 T IIUHKOBOM MBUTH, 75 T TUMOHHOU
KHUCTIOTHI, 4 T Cynb(aHUIOBOW KHUCIOTHI, 2 Tl - HaTUIAMHUHA), TOTOBUTH 3a 4 JHS 10 aHAJIH3a;
MUMNETKH, CTEKISIHHbIE BOPOHKHU, CTEKJISHHbIE MAJOYKH, TPOOUPKU C MPUTEPTHIMU NMPOOKAMH,
KOHHYECKHe KoIObI Ha 200-250 e, MepHbie konos1 1000 oM, cnektpodoTomerp.

2.11 Omnpenenenne XUMHYECKOI0 COCTaBa, MUIEBO M OHOJIOrMUYECKON IEHHOCTH
0€30MaCHOCTH MPOAYKTOB MUTAHUS

Ipunyun memooa. MeTos1 OCHOBaH Ha JECTPYKIIMH aHATH3UPYEMOU MPOOBI CMEChIO a30THOM
U CEpHOM KHCIOT B MPUCYTCTBUU HTHIOBOTO CHUPTAa U JANbHEHIIEM OMpEAeIEHUU PTYTU
KOJIOPUMETPUYECKUM CIIOCOOOM WJIH MPU OMOIIM TOHKOCIOMHOM XpoMaTorpaguu.

Konopumempuuecxkoe onpedenenue OCHOBaHO Ha OCAXACHUM PTYTH MOAUIOM MEAM WU Ha
9KCTPaKIUHU €€ JUTHU3OHOM M IMOCIEAYIONEM BU3YyaJIbHOM KOJOPUMETPUUECKOM OMpPE/IECICHUN B
BH/JIE TETPAOIOMEPKYpOaTa MEIU IIyTEM CPAaBHEHUS CO CTAHIaPTHOM LIKAJION.

Huanazon ompeneneHus KouieHtparui 0,25-2,00 MKT B KOJOPHUMETPUPYEMOM OOBEME.
[Ipenen o6napyxenus 0,25 mxr, nim 0,125 Mr/kr.

Mertposioruueckass XapakTepUCTHKa KOJIOPHUMETPUUYECKOIO0 METOJa OMpeIesieHus OO0IIei
PTYTH, OCHOBAaHHOT'O Ha OCAXKJICHUHU €€ U3 JIECTPYKTaTa HOAUI0M Meau

[IPOBEJIEHUE WCIIBITAHUI. B CKISHKY € JECTPYKTaToM HOOABISIOT —IIpH
MOMEIIIMBAHUU PACTBOP MAapTaHIIOBOKUCIIOTO Kalusl B KOJHMYECTBE, 0OECIIEUYMBAIONIEM TOJTHOE
OKHcIeHne uccieayemoro obpasma (ot 15 mo 20 cm3), ninm npumepHo 1 r mopomka (pacTBop
JIOJKEH MPUOOPECTH KOPUYHEBYIO OKPACKY) M OCTABISIOT Mpoly Ha 5-10 MuH.

Jnst ynanenust n30bITKa MapraHIIOBOKKCIIOTO Kallds K MpooOe no00aBiIsSOT HE MEeHee 5 cm3
pacTBopa UM HECKOJIbKO KPUCTAUIOB TUIPOKCUIAMUHA TUIPOXJIOpUIa (pacTBOP JOJKEH CTaTh
COBEPIIECHHO MPO3PAYHBIM).

Ecnmu npu aHanuse NpOMCXOAMT BCIEHUBaHWE oOpasla, Uisi TalleHUs TICHBI Iepes
n00aBJIeHUEM IBYXJIOPUCTOTO 0JIOBA B CKJISTHKY BHOCAT OJIHY Karlll0 CUJIMKOHOBOT'O Maciia.

B cxisHKy mpunmBaioT 5 cM3 pacTBOpa JABYXJIOPUCTOTO OJOBAa M Cpasy BBOIAT OapOoTep
(adparop). Ptyrh, wucnapssch, UUPKYJIUpPyeT Mo cucreme asparopa. KoumuectBo ee
oTIpeieNsIeTcs 1o MIKaje mprudopa MpH JUIMHE BOJIHBI 253,7 HM.

I[NOAI'OTOBKA TIIPOB. 200-250 r wucciemyeMoro mIpOAyKTa TIIATEIbHO HW3MEIbYaloT
(3epHOBBIE Pa3MajbIBAIOT) W IepeMenuBaioT. [IMBO mepen aecTpykKuuend OCBOOOXKAAIOT OT
IBYOKHCH yriaepona, i dero 250-300 cm3 mnmBa HajaMBalOT B KOHHUYECKYIO KOJOY
BMectuMocThio 1000 cm3, noBonsat no Temmeparypsl (20+£1) °C Ha BoasHOM OaHe, 3aKpbHIBAIOT
npoOKOil C OJHUM OTBEpCTHUEM, 4Yepe3 KOTOpoe IMpolylleHa TpyOka [Uisi BbIXOAa Trasa,
3aKpeIUIAIOT B anmnapare AJs BCTPSIXUBAHUA U BCTPSAXUBaOT B TeueHue 20-30 MuH.

ITPOBEJIEHUE UCIILITAHUM. B komby ¢  OXJaxACHHBIM  JIECTPYKTaTOM,
MPUTOTOBIICHHBIM J00aBISIOT B3BecH Woauaa menu. ComepKuMoe KOJObI MEePEMEINBAIOT TPU
pasa ¢ UHTEpPBAJIOM 5 MUH M OCTaBJISIIOT JI0 MOJHOTO ocaxaeHus ocanka. Eciu oOpazyrommuiics
0Ca/IOK OKpAaIlleH B SIPKO-PO30BBIA WM KHUPHUYHO-KPACHBIA IBET, YTO CBUJIETEIBCTBYET O
CoJIepaHUU PTYTH B oOpasie Oosiee 25 MKT, 700aBIsIOT eme 15 ¢cM3 U MPOAYKTHI MHILEBHIC
fomuoa Meou WM aHallu3 TIOBTOPSIFOT, YMEHBIIWB HaBECKy o00pas3iia, COOTBETCTBEHHO
YMEHbILAIOT U KOJIMYECTBO PEAKTUBOB JJISl AECTPYKIIUH.



Yepes 1 9 MakcUMaldbHO BO3MOXHYIO YacTh HaJ0CAZOYHON >KHUIAKOCTH CIUBAIOT,
cTapasch HE B3MYTUTh O0CaJoK, W oTOpackiBaroT. K ocaaky moGamistor 15 cm3 pactBopa
CepHOKHCIOro Hatpus koHueHTparmu 10 r/am3, B30ANTHIBAIOT U MEPEHOCIT HA YBIAKHEHHBIH
BOJIOM OJHOCIIOWHBIN OymMaxxHbIM GuiabTp ('CHHSAA JeHTa"), TJIOTHO YJIOKEHHBIH B BOPOHKY
nuamerpoM He 6ornee 35 mM. Kpast puiibTpa JOKHBI BRICTYNATh U3 BOPOHKU HE Oosiee 4eM Ha 5
MM. KonOy u3-moj ocaaka HECKOJIBKO pa3 OMNOJACKMBAIOT PAaCTBOPOM CEPHOKHCIIOIO HATpHUs
KoHIeHTpauuu 10 r/amM3 u ciMBalOT Ha TOT ke (UIBTP C TeM, 4TOOBI BECh OCaJOK ObLI
nepeHeceH Ha QUiIbTP.

PE3VJIBTATEIL
IIBeT ocanka IIpumepHoe Ob6wem pacTBOpa ANMKBOTHBIN
CoZiepKaHue PTYTU | Hofa KOHLEHTpauuu | 00beM, B3ATBHIA UL
B 00pasie, MKT 3,5 I/AM Uil | KOJIOpUMETPUPOBAHMS,
pacTBOpEHUs: PTYTH, | CM
cM
benprii 0,0-0,5 6,0 6,0
benbrii 0,5-5,0 10,0 3,0u6,0
benwrii c 5,0-15,0 15,0 0,5; 1,0 mu 2,0
PO30BBIM
OTTEHKOM
bnenno- 15,0-25,0 25,0 0,5; 1,0 umm 2,0
PO30BBIi
Spko-po30BbIit bosnee 25,0 25,0 0,5u1,0

Mecto onpeaesaenusi pocHopopraHMYecKMX MeCTUUUAOB ¢ MOMOIIbLI0 TOHKOCJIOMHOM
xpomatorpapuu

[Tonck onTUManbHBIX METOJIOB aHadW3a TMECTHIHIOB — OJHA W3 BaXHEHIIHMX MpobdIemM
aHAMUTHYEeCKOM XUMHUH. C COBPEMEHHBIX MO3UIMHA K HUM, B IMEPBYID OYEpEllb, OTHOCATCS
KanmwusipHas razoBas xpomatorpadus (I'X), BeicokoadhekTuBHAs )KUAKOCTHASI XpoMaTorpadus
(BOXKX), tonkocnoitHas xpomartorpadus (TCX) m xamumisipasid snektpodopes (K3). Otu
METOAbl 00JalaloT BBICOKOM pa3fensioneldl CIOCOOHOCThIO, HEOOXOAMMOW TpU aHalIH3e
MHOTOKOMIIOHEHTHBIX OOpPAa3IOB, U BBICOKOW YYBCTBUTEIHHOCTBHIO, MO3BOJISIIOIICH OMPEENATh
MECTULIU/IbI Ha YPOBHE KOHIEHTparuii 1 MKF/I[M3 U HIDKE.

Bp160p KOHKpPETHOTrO METO/Ia aHajlnu3a BO MHOTOM OIPEAENETCS CaMOM aHAIMTHYECKOU
3ajauedt. K THMMYHBIM 33/1a4aM MOKHO OTHECTH CJIETYIOLIHUE:
— ompejesieHue MEeCTULUI0B Ha Pa3HbIX CTAIUSAX UX MPOM3BOACTBA, MPUTOTOBIEHHUS TOTOBBIX
dopm, Ipu UX XpaHEHUH;
— olpejeNieHue OCTATOYHBIX KOJMYECTB MECTUIUAOB B CEIIbCKOXO3SNUCTBEHHOW MPOIYKIINH, B
MOYBE U B MPUPOAHBIX BOJAX;
— ompeeNieHre MeCTUIIUIOB B OMOJIOTHYECKUX 00pa3Iax;
— ompejeNieHue TIECTUIIUIOB B MPOIYKTaX MUTaHUs, B aTMOC(epe, B TUTHEBOM BOJIE.

JlBe mocneaHue 3aJayu SBISAIOTCA HauOoliee CIOXKHBIMU, TaK Kak OHHM TpeOyroT
OJTHOBPEMEHHOTO ONpE/CIICHUs HE 3aBEIOMO H3BECTHBHIX BEIIECTB, a HaOopa COCTUHEHUN U3
BCEr0 CIUCKA MPUMEHSIEMBIX HA MPAKTUKE MECTUIMI0B, KOJIUYECTBO KOTOPBIX mpeBbimaer 1000
Ha3BaHUU. 3a/laud TAKOrO TUIA WHOI/IA HA3bIBAIOT CKPUHHUHTOBBIMU. VX pemaroT, IiiaBHbIM
obpaszom, ¢ momornisio Meroaa ['X ¢ Macc-criektpomerpudeckuM aetektupoBanueM (I'X-MC),



KOTrJla HICHTU(UKALNS TIECTULIUIOB OCYIIECTBIISIETCS 110 3apaHee CO3/IaHHOW OMOIMOTEeKe Macc-
CIIEKTPOB.

VYuuTeiBass 607b110€ pa3sHOOOpa3He MECTHLIHIOB MPHU BHIOOPE METOAOB UX ONpPEIEICHUs
MPEIIOYTEHUE, OYEBHHO, HAJO OTJaBaTh «YHUBEPCAIbHBIM» MeToAuKaM. Jlaboparopus,
paboTaromias 1Mo NPHHIINITY «JIJIs KaKI0TO BEIIECTBA CBOM METOJ| aHaIN3a», MOXKET 00eCIeYHTh
BBICOKYIO IPOM3BOJUTEIBHOCTh JIMIIb TOJIBKO MO OTHOLIEHUIO K OTHOCHUTEIBHO MaJoMy
KOJINYECTBY BemlecTB. [lepexox OT OIHOM TpyIIbl MECTHUIMIOB K APYyroi TpedyeT OONbIIUX
3aTpaT BpeMEHH Ha MePecTPOrKy U KaJuOpOBKY NPUOOPOB, MPUTOTOBIECHUE CTAHAAPTOB U IIp.
PaccmarpuBas XMMHKO-aHAIUTHUECKUE METOJIbI C TOYKH 3PEHUSl UX «YHHUBEPCAIBHOCTU» IIO
OTHOILLIEHHUIO K aHAIU3Y MECTULUIO0B, MOYXKHO CIEJaTh CIEAYIOIINE 3aMEYaHUSI.

Meton TCX nocTaTOYHO 4yBCTBUTENBHBIM M MPOCTON B HMCIIOJIHEHHWH, OJHAKO B CHIY
CBOEH OTHOCHUTEIHLHO HEBBICOKOW pa3pelIaronieii CroCOOHOCTH «yHHBEPCATBHBIM»OBITh HE
MOJKET.

Merona I'X o6nagaeT oueHb BBICOKOW pa3periaronieil ClocoOOHOCThIO, HO €T0 IPUMEHEHUE
OTPAaHMYMBACTCS TEPMHUYECKONW JAOWILHOCTHIO psfa TECTUIHIAOB H  HEOOXOAMMOCTHIO
IPUBJIEKATh Pa3IMYHbIE CHOCOOBI XMMHMYECKOH JepuBaTU3allMd MHOTUX TECTHLHIOB s
MOBBIIICHUS UX JIETYYECTH.

MeTtoa kKanuIsipHOTo 3JeKTpodopes3a, uMesi BHICOKYIO pa3pelarolnlyio cliocoOHOCTb, He
o0OecrieunBaeT MTPHEMIIEMYIO KOHIIGHTPAIIMOHHYIO YYBCTBUTEIBHOCTh U TpeOyeT BechMa
BBICOKYIO CTEMEeHb KOHILIEHTPUPOBAHUS 00pa3lia, 4YTO YacTO HENb3s OCYIIECTBUTh U3-3a
OTPaHUYEHHOUN PacCTBOPUMOCTH MECTHUIINIOB.

Merox BOXX obecrnieunBaeT /11 pelieHusi MHOTHX 3a/1a4 IOCTAaTOYHOE pa3pelicHue, He
TpeOyer, Kak TMpaBWiIO, TMPEABAPUTEIBHON JepUBATH3AIlMM W TPHUTOACH [UIS  aHAIM3a
TepMOIaOUIIbHBIX MecTUIHA0B. B coderanuu ¢ I'X OH mo3BONISIET peMIUTh MPAKTUYECKU BCE
3a/la4i, 1 UMEHHO OTH J[Ba METOJa HAIIM HAauOOJbIIEe PACHPOCTPAHEHHWE B COBPEMEHHOM
3KOJIOTUYECKOW aHAJTUTUYECKON XUMUH.

[lectunnapl, KaKk yxXe TOBOPUIIOCH, OTHECEHBl K MPUOPUTETHBIM HKOTOKCHUKAHTaM, W
MO03TOMY, JTOJKHBI HAaXOAUTHCS MO OCTOSTHHBIM KOHTPOJIEM B O0BEKTaX OKpY)KaIOILIEH Cpeibl.
MOHUTOPUHT TMECTULIMIOB MPEAyCMATPUBACT UX KOJIMYECTBEHHOE OIPEICIICHHE B LIMPOKOM
MHTEpBaJie KOHIEHTpalui, BKIOYaloueM ypoBeHb (GoHa. Cpeau METOAOB aHajin3a, KOTOphIe
MPUMEHHUMBI K OTIPEICIICHUIO0 TIECTUIINIOB, B TIEPBYIO OUEPElb OTHOCSITCS BBHICOKOA((DEKTHBHBIC
BapUaHThI Ta30BOU U KUIKOCTHOM XpomaTorpadumu.

BricokoaddextuBnas xunkoctHas xpomarorpadpus (BOXKX) — ogun u3  cambix
MH(OPMATUBHBIX aHAJIUTUYECKUX METOAO0B. OH IIMPOKO HCIOJNB3YeTCS BO BCEX Pa3BUTHIX
CTpaHax, HO, MO0 CPaBHEHHUIO C APYTUMHU (PU3UKO-XUMUYECKUMHU METOJAMHU aHaimu3a, Tpedyer
BEChbMa BBICOKOW KBaIM(UKAIMM TEpCcOHalla, a CTOMMOCTb OJHOIO aHaiu3a JAOCTUTaeT
HECKOJIbKUX JeciITKoB U aaxe coTeH noiutapoB CIHIA. Takum o0pa3zom, ympolieHHe camoi
npouenypbl BOXKX-ananvsa u CHUKEHUE €€ CTOMMOCTH MPEIOCTABISETCA BaXXHON 3a1a4eil.

VYkazannsle HenoctaTku BOXKX 00ycnoBieHbl TeM, 4TO ISl KXXAOTO MeCTHIHIa (M
TPYIIBl [ECTULHIOB) HOPMATUBHBIE JOKYMEHTBHI PETIaMEHTUPYIOT CBOM «yHHKAaJbHBIN»
BapuanT BOXX-ananmuza. DT0 mNpUBOOUT K HEOOXOOUMOCTH YacTo IIepecTpauBaTh
xpomaTorpad, 4To 3aHMMaeT MHOTO BpeMeHU U TpedyeT ompenerneHHoro omnsita. Kpome Ttoro,
AQHAIUTUYECKasl JIabopaTOpusi, BBIMOJNHAIONMIAS AHAIMU3Bl C TPUBICYCHHEM MHOTHUX pPa3HBIX
METOJMK, BBIHYXJEHA COJEPKaTh LENbI CKIaa JOPOTOCTOSIIMX KOJOHOK, OPraHWYECKHX
pacTBOpUTENCH U CTAaHIAPTHBIX 00PA3IIOB IECTHIIUIOB.

K nectunmpam, omnpenensemMbiM B MUpPOBOM mpakTuke merogom BDIXKX, orHocsaTcs
TPYOHOJETYYHe W  TepMojaOuibHbie coequHeHws. K  HHUM  OTHOCATCS  aTpasuH,
CUMa3uH,XJIoprpodaM, TUHYPOH, XJIOPTOIYPOH, alaxiiop, TPUGIIO0ATHH.

B anamm3e TECTHIHMIOB HCIONB3YIOTCA OCOOBIE METOJIBI  MPOOOMOATOTOBKH,
KOTOPBICTIPEICTABIISIETCS TOJIE3HBIM PACCMOTPETH 0oJiee MOPOOHO.

Kuoxo-scuokocmuasn  sxkempakyus  (AKIKD)— Kiaccudeckuil  crmoco0 M3BIEYCHUS
NECTUINIOB U3 BOAHBIX 00pa3noB. OOBIYHO MPOBOASAT MOBTOPSIONIYIOCS HECKOJIBKO pa3



skerpakimio w3 500-1000 mm BogHOro o0Opasma B JenuTenbHOW BOpoHke. Hamboiee
NOMYJSIPHBIM ~ pacTBOpHUTENeM sBisgercs auxiopmeraH. OH CHOCOOEH AKCTparupoBaTh
COEIMHEHUS C Pa3IM4HOM MOJSPHOCTBIO U JIETKO ynapupaeTca. MeToapl AreHTCTBa 110 OXpaHe
okpyxartomeit cpeasl CIIA (EPA US) 8120 u 8140ucnonssyror XKXKD ¢ momomibio
TUXJIOpMETaHa sl orpenesieHuss B Boae 15 xjopopranuyeckux u 21 ¢ocdopopranmueckux
necTUuaoB. i u3BieueHus: repOuIUI0B — MPOU3BOAHBIX KapOOHOBBIX KUCIOT — UCXOIHYIO
BOJY MOJAKUCIAIOT 10 pH<2 M 3aTeM 3KCTparupyr0oT HEMOHU30BAHHBIE MOJEKYJIbl JUITHUIOBBIM
3(hUpPOM WM TUXIIOPMETAHOM.

Knaccnueckas XKD TpyaHo aBromatusupyercs, TpeOyer OoibpIIMX 0OBEMOB
TOKCHYHBIX PACTBOPHUTEICH W BecbMa NPOAODKUTEIbHA IO BpeMeHH. PasneneHuio cioes
pacTBopuTellel TpH aHajJM3€ CHJIBHO 3arpsA3HEHHBIX BOJ 4YacTO MeIaeT o0pa3oBaHHE
YCTOMYUBBIX SMYJIbCUM. B Takux ciydasix pEeKOMEHIYIOT OJWHOYHYIO uTensHyto KOKD
JeTUTEeNbHON BOPOHKE 00BEMOM 1J1 C pacTBOPHUTENEM, TSKEIIEE BOIBI.

Xora kimaccuyeckas JKOKD  ummeer MHOrO  HEJOCTaTKOB, OHA  MPOJIOJHKAET
coBepiieHCTBOBaThCs. Tak mosiBuiack MukpoXX)KD, pazpaboranas kak aabTepHATUBHBIA METOA
JUISL OTIpeNieieHUs] TepOuInaa anaxjiop W JByX ero meradbonutoB. Ilpuniun MuxpoXXOKD —
SKCTpakuus U3 Ooibmoro oobema Boabl (400 Mi1) O4eHb MaJeHbKUM O00BEMOM PacTBOPUTEIIS
(500 mMkm ToJIyosla) — MOXKET OBITh NMPUMEHEHA B KAaueCTBE MOJTOTOBKH MPOOBI IS aHaIHM3a
meronoM ['X 0e3 craguM HCIApeHus, 4YTO BAXHO I ONPEACTICHHUS BBICOKOJIETYUUX
coenuHeHU. B cpaBHeHun c TBepAodaszHON SKCTpakIued 3TOT METOJA MOATOTOBKU TMPOOBI
OBICTpEE U JICICBIIC.

Bonbuioe yncno pa3Heix repOUIUAOB ((PEHUIMOUYEBUHBI, TPUA3UHBI, TUHUTPOAHUINHEI,
XJOpalueTaMuibl W ypauuibl) SKCTParupyrOT M3 MHIIEBBIX MNPOAYKTOB MEXaHUUYECKUM
BCTPSIXUBAHUEM WJIM TOMOTCHHM3alMeil C OpPraHu4ecKUMH pPacTBOPUTEISIMH, TaKHUMH Kak
METaHOJI, AlleTOHUTPUJI, YaCTO CMEIIAHHBIMU C BOJOW JHUXJIOPMETAHOM WJIU STUJIAIETaTOM,
MHOT/Ia TIPU KUCJIOM 3HaueHuu pH.

BricokononspHble repOUIMIbI, Takue Kak TiaudocaT, HepaCTBOPUMBI B OOJBIIMHCTBE
OpPTraHWYECKUX PACTBOPUTENIEH M MX SKCTPArUPYIOT BOJOW WJIM BOJOH ¢ XJIopodopmMoMm, HHOTAA
npu kuciaom 3HadeHuu pH. Ilpu stol mpouenype apyrue pacTBOPHUMBIE B BOAEC KOMIIOHEHTBI
(aMUHOKHUCIIOTBI, aMHHOCaxapa M Jp.) JIKCTparupyrorcs Takxke. VX mNpuCyTCTBUE MeIIaeT
OTIpeNIeNIeHUIO TTIM(OCATOB U JIENIAeT HEOOXOIUMON OYMCTKY AKCTPAKTOB, KOTOpas Yalle BCEro
OCYIIECTBIISIETCSI HA HOHOOOMEHHBIX XpOMaTOrpapuuecKux KOJIOHKaX.

bunupuanHoBBIE TeCTHIHABI (AMKBAT W TMapakBaT — YETBEPTUYHBIE AMMOHUEBBIC
COEMHEHUS) OOBIYHO AKCTPArupyIOT U3 MATPHI] AedaerManreil Wik HarpeBaHUEM € CEPHOM WIn
C COJITHOM KHMCJIOTaMH, TIOCJIE YeTro MPOBOJAT TBEPIO-(ha3HYIO SKCTPAKIIMIO U XpOMaTOrpaduio.

Teepoogasznasn sxcmpaxyus (T@I) kKak METOJ MOATOTOBKH 00pasmoB u3BecTHa yxe S0
ner. Ee mnpenMyiuecTBa: SKOHOMMSI BPEMEHUM M DPACTBOPUTENEH, HCKIIOUEHUE OINACHOCTH
00pa30oBaHus SMYJIbCHI, BO3MOKHOCTh BBIJICIICHUS CIEI0BBIX KOJIMYECTB aHAJINTA, BO3MOXKHOCTD
aBroMaTu3anuu. OcobenHo yacto TAD NpUMEHSIOT IPU aHAJIM3€ IPHUPOIHBIX BOJ.

T akTUBHO NPUMEHSIOT JUIsl OINpeieJIeHHs] TPUA3UHOBBIX MECTUINIOB U MPOAYKTOB UX
pacmajga —  THAPOKCH-S -TPHA3WHOB, TrepOUIMIOB —  MPOW3BOAHBIX  MOYEBHUHBI, N -
METHUIIKapOaMaTOB U MX MOJIAPHBIX META0OJUTOB, XJIOPOPTraHUYECKUX U (POCHOpOpPraHUIECKUX
WHCEKTUIUIOB, TOJSAPHBIX TMECTUIMAOB MUPETPOUAOB, TPUA30JIbHBIX U MUPUMHUIUHOBBIX
nectuuaoB. Pa3pabotansr metonbl TDD MHOTOKOMIOHEHTHBIX CMECEH, BKJIIOYAIOIINE
OOJBIIIOE YHUCIIO TECTUIUAOB pa3IM4YHBIX KiaccoB. Jlng moBbimeHUs 3PPEKTHBHOCTH
9KCTPaKIUU MOJSPHBIX MECTUIMIOB MHOT/Ia MPUMEHSIOT KOJIOHKH CO CMEChIO JIByX COpOEHTOB,
Hanpumep ¢a3 C18 u Oenui.

I[Ipuy TDD kucnor Ha ¢aszax CI18 mua yMeHbIICHHs TIOTEPh pPacTBOp oOpasia
1enecooopasHo noakuciauTh 10 pH<2. nsg TOD HEMOHHBIX COSAMHEHUN WHOT/A MPUMEHSIOT
rpaguTHpOBaHHBIE COPOCHTHI M (ha3bl, MPEACTABISAIONINE COOOH MakpoceTdaThle CTHPOJI-
TUBUHUIOCH30IbHBIE TOMUMEpHl. [Isi MeCTUIUAOB TPHA3UHOBOW TPYIIBI, MPOW3BOIHBIX
MOYEBUHBI M TPYMNIbl (HEHOKCUKHUCIOT YCHEIIHO HCHOJB3YIOT KapTPUIKU C aKTUBUPOBAHHOMN



rpadutupoBanHoit caxeit Carbopack B, MNOHOOOMEHHBIE CMOJIBI B aineTraTHOW ¢dopme u a3y
npormii-NHy. s TOD dhochopoprannveckux NeCTUITUI0B TPUMEHSIIOT MEMOpaHHbBIE JUCKH U3
MOJIMUCTUPONI-TUBUHIIOCH301a TUTIA «XAD ».

Ceepxkpumuueckas sxcuokocmuas skcmpaxyus (CKIKD) sBiseTcss OTHOCUTEILHO HOBBIM
METO/IOM, IPUMEHSEMbIM JUIsI U3BJIEUYEHUS BEILIECTB C MOMOIIbIO CHEUUATBHBIX SKCTPAr€HTOB —
«CBEPXKPUTHUECKHUX» KUAKOCTEH. Takumm skcTpareHTamMu MOryT ObITh kuakue CO,, NHj,
npomnad, OyraH u ap. [lepeuncrieHHble ra3bl MEPEXOAST B JKUIKOE COCTOSHUE IMPH BBICOKHX
napienusix, noaromy CKOX npoBoasat B aBTokiaBax. [lociae okoHYaHUS SKCTPAKIMK JIaBICHUE
B aBTOKJIaBaX cOPachIBAIOT 10 aTMOC(HEPHOTO, Ta3-3KCTPATeHT YJIETAeT, M B aBTOKJIABE OCTAIOTCS
TOJIbKO JKCTpAarupoBaHHbIE BemiecTBa. X pacTBOPSAIOT B MOAXOASIIMX PACTBOPHUTENSAX H
pacTBOPHI aHATU3UPYIOT.

CKXXD ucnonp3yercs r1aBHbBIM 00pa3oM Il aHAJIW3a PA3TMYHBIX KJIACCOB MECTUIUIOB B
MOYBaxX, TKAHSIX JXUBOTHBIX WU pacTeHud. PerymupyroT 3pPeKTUBHOCTH SKCTpPAKIUU TyTEM
n00aBOK K  DKCTpareHTy JApyrux  pactBoputenei. Haumbomee — pacmpocTpaHEHHBIN
COpacTBOPUTENb, M00aBISEMBI K YIJICKUCIOTE — MeTaHon. Ero mo0aBieHUE MO3BOJISET
peoaoseTh MaTpuuHble 3 (PEeKThl, KOrja MeCTUIUAbI, IPOYHO CBSI3aHHBIE C MATPHUIEH, YUCTON
YIICKUCIOTOW He dKCTparupyrorcs. Kpome atoro, qo6aBka MeTaHONA WM alleTOHA TOBBIIIACT
PacTBOPUMOCTD B YTIIEKUCIOTE MOJISPHBIX COSAUHEHUH.

ITpsamas CKXKD penko ucnonb3yercs A 3KCTPAaKIMKM aHAIUTOB U3 BOJHOW MaTpUIIBI.
OrpaHndeHre METo/Ia CBS3aHO ¢ MpoOIeMoit 0Opa3oBaHMsI JIbJia U C IPOOIEMON yAaJICHUS BOJIBI
[To oxoH4YaHWU TIPOOOIMOATOTOBKH KOJIMYECTBEHHOE OINpPEACTICHHE MECTUIUIO0B OCYIIECTBISIOT
MetogoM BOXKX u yacto ¢ YP-neTekropom.

Omnpenesnenne XMMHYECKOr0 COCTABA, MUIEBOH M OMOJI0TH4eCKON IIEHHOCTH
0€e30MaCHOCTH NMPOAYKTOB MUTAHUS.

[IpoaykTel HE paBHO3HAUHBI IO CBOEM NUINEBOM LEHHOCTH. OnucaHue NUIIEBON
[EHHOCTH TMpOJYKTa B II€JIOM JaeT Haubosiee MOJIHOE MPEACTaBIEHUE O BCEX IMOJIE3HBIX
CBOWCTBaX IMUIIEBOTO MPOJIYKTAa, B TOM YHCIE M O €ro JHEPreTUYecKOd M OMOIOTHYECKOM
LIEHHOCTH.

DHepreTuyeckass IIEHHOCTh [MHUILIEBOIO0 MPOJAYKTAa XapaKTepU3yeT €ro YCBOSEMYIO
SHEPrui0, TO €CTh Ty JOJII0 CyMMapHOH SHEPrMM XUMHYECKHX CBs3eil OelIKOB, >KHPOB H
YIJIEBOMIOB, KOTOpas MOXET BBICBOOOXKIATHCS B TMPOIECCE OMOJIOTUYECKOTO OKHCICHUS H
UCIIONIb30BaThCs A obOecnedueHus (usnoigorndyeckux (yHKUIUN opraHu3ma. Bemwmunna sToM
DHEPrUM 3aBUCHUT TJIABHBIM O0pa30M OT CTENEHH YCBOCHHUS MUTATEIBHBIX BEIIECTB JAaHHOTO
NUIIEBOIO MPOJAYKTa. YCBOEGHHE IMUTATENbHBIX BEIIECTB H3 MPOAYKTOB IKUBOTHOTO
MPOUCXO0KICHHUS BBIILIE, YEM U3 PACTUTEIbHBIX IIPOTYKTOB.

YcBosieMOCTh MUTATENbHBIX BEMIECTB (B %) W3 pa3HbIX MHIIEBBIX MNPOAYKTOB. W3
CMEIIaHHOH NuIIM OeNKy ycBaMBalOTCsA B cpeiHeM Ha 92%, xupsl — HAa 95%, yrneBoabl — Ha
98%. YcTaHOBJICHBI pacUeTHBIE YHEPreTHUYecKue KOIPGUIIMEHTH MUTATSIbHBIX BEIIECTB - JIJIs
OETIKOB U yTIIeBOIOB — 4 KKaJ/T, 1Jis 5KUPOB — 9 KKaJ/T.

[TuieBbie TPOIYKTHI [TuTaTensHbIC
BEILIECTBA
OEJKU KUPBI YTIIEBOIbI
JKuBoTHas nuia 97 95 98
3naku U XJIeOHbIE KYIbTYpPhI8S 90 98
Cy1ieHsie 0BOIIN 78 90 97
Caexue oBOILIU 83 90 95
OpyKTHI 8 90 90
CMelrangas muia 92 95 98

Mepoii mNUIIEBOM LIEHHOCTH IPOAYKTA CIYKAT HWHTErPAIBHBIA CKOpP, KOTOPBIN
IpeACTaBisieT cOOON Psii PACUETHBIX BEJIMYMH, BBIPAXKEHHBIX B IMPOLIEHTAX, XapaKTEPU3YIOLIUX
CTENEHb COOTBETCTBUS OLEHMBAEMOTO MPOJYKTa ONTUMAIIFHO COATAHCUPOBAHHOMY CYTOYHOMY
pallMOHy C YYETOM DJHEprocojepXaHus M HauOoJiee BAXKHBIX KAUYECTBEHHBIX IIOKa3aTelen.



WNHTerpanbHblii CKOp ONPENENIIOT OOBIYHO B pacueTe Ha TAaKyK Maccy MNpOAyKTa, KOoTopas
obecrieunBaet 10% sHeprum cyrouHoro panuoHa (Hampumep, 300 Kkajl mpyu CyTOYHOM PAIOHE
B 3000 xkam). Jlng omnpeneneHus UHTETPAJIbHOIO CKOpa, Ha IEPBOM JTame, 1o
COOTBETCTBYIOIIMM TaOiuIaM HaxoAsaT sHeprocoaepxkanue 100 T oleHMBaeMOro MpPOAYKTa,
MOCTIE Yero BHIUMCISIOT €ro mMaccy, obecrneunBaronryo 300 Kkai s3Heprun. 3aTeM B HalJCHHOM
KOJIMYECTBE IMPOJAYKTa pPACCUMTHIBAIOT COJCP)KAHUE BaXKHEHIIMX MUTATENIbHBIX BEIIECTB.
[TonyyeHHble MO KaXJIOMYy M3 3THX BEIIECTB BEJIWYWHBI MPEACTABISIIOT B BUJE MPOIEHTA OT
o0IIero KOJMYeCTBA COOTBETCTBYIOIIETO  BEIIECTBA, COAEPIKAIIErocs B  ONTUMAaJIbHO
cOaaHCUPOBAHHOM CYTOYHOM paIlfoHE.

OmnpeneneHre MHTETPATBLHOTO CKOpa MHILIEBBIX MPOJYKTOB CYIIECTBEHHO pPACIIUpSIET
uHpopManuio 00 HUX XMMHUYECKOM cocrtaBe. McciemoBanue crnocoOCTBYET KOJIMUYECTBEHHOM
OLICHKE MPEUMYIIECTB HWJIK HEAOCTATKOB OTJENIbHBIX MTPOYKTOB MUTAHUS.

WuTerpanbHblil CKOp HEKOTOPBIX MPOIYKTOB MUTAHUS:

[TokazaTenu I'oBsauaa ICBuamHa TpeckaMomoko Xieb m3KaprodenpCaxap
XUMHUYECKOTO COCTaBa MKATETOPHH IKUPHAS KOPOBbE MIIEHUIHON
JHEProCoCPKAHUS MyKH 1 copta

benku 3360 814 78146 1628 110 8,00

Kupsl 220 330 30 190 15 0,42
VYriaeBoasl 5 15 16,0 18
Hatpwuii 2 1 6 5 13 2,0

Kanuii 14 3 36 19 5 55,0

Kanpimii 2 17 70 4 4,0

dochop 25 6 71 38 9 17,0

Keneso 28 5 16 1 14 21,0 2
Butamun C 9 90,0
Buramuu B1 6 14 21 9 12 25,0
Buramuu B2 11 3 28 30 5 8,0
DHeprocoaepKaHue 10 10 10 10 10 10,0 10

BereprHapHo - caHMTapHOE HCCIeI0BAHUE COJIOHNHBI M COJIEHO- KOMMYEHbIX M3/1eJINi Ha
CBeXKeCcTh

I/ICCHGI[OBaHI/Ie COJIOHHUHBI MPOBOJAT MPHU HAPYIICHUHN TCXHOJIOTMU €€ U3TOTOBJICHUS, IIPU
MOJIO3PEHUH Ha HCIIOJNIb30BAHHE HEAO0OPOKAYECTBEHHOIO ChIPbSl WM IMOpYy HPOAYKTa, MpHU
HApYIICHUH PEeKMMa M CPOKAa XPAaHEHHs, a TaKXKe MO0 TPEeOOBAHUIO OPTraHOB BETEPUHAPHOTO U
CaHUTApHOTO HAJ30pa.

IIpy MTEIBHOM XPAaHEHWM M IPU HAPYLICHUM PEXUMa TEMIIEpaTypbl U BIAXXHOCTH
COJIEHbIE MSCOMPOAYKTHI T1OJ] BO3JCUCTBUEM MHUKPOOPTaHM3MOB HAUUHAIOT MOPTUTHCS
(oOpazoBaHue  cim3W, IUIECNIEBCHUE,  TMPOTOPKAaHWUC  JkWpa, TrHUeHue). Haumbomnee
pacnpocTpaHeHHBIH BUJ mopun—Iuiec-HeBeHue. [lockonbKy miaeceHr — a3poObl, OHU PacTyT U
Pa3BUBAIOTCS TMPEUMYIIECTBEHHO Ha TOBEPXHOCTH MpojykTa (6emast miecenb). CymiecTByer
3eJieHasl U YepHas TUIeCEeHU, KOTOpble MOTYT MpopacTaTh B MIyOOKHe ciou Msica. B otnuuue ot
THUJIOCTHBIX MHUKPOOPTaHU3MOB IIJICCCHU MOTI'YT pPa3BHUBATLCA B KHCIION cpeac, CpaBHUTCIBHO
HU3KON BiaxkHocTH Bo3nyxa (75 %) m Huskux temmeparypax (—6—i 14°C). IlnecHeBenue
COJIOHHUHBI cO34acT 6HaFOHpI/I$ITHI>Ie YCJi0BUsA JJISL Pa3sBUTUA B Heu THUJIIOCTHBIX
MUKPOOPTaHU3MOB.

st 1abopaTopHOro MCCIeN0BaHUS OTOMPAIOT OT/AEIbHBIC KYCKH COJIOHHHBI U3 BEPXHHUX,
CpemHMX W HIKHHX psijoB. OOmmii Bec mpoObl He moipkeH mnpeBbimath 300 T ¥ BKIOYATH
Y4aCTKH, HOPUICTAOIINC K KOCTH. Ecmu COJIOHMHY TOTOBHUJIM MOKPBIM MU CMCIIAaHHBIM
croco0oM, TO I aHaim3a OTHpaBisitoT W paccon — 200 mi. IlpoOy 3aBopaumBamOT B



NepraMeHTHyr0 OyMmary win uemiodpaH M BMECTE C COMPOBOJUTEIBHBIM JIOKYMEHTOM
JIOCTABJISIIOT B JJaOOPaTOPHIO.

B compoBoauTensHOM JOKYMEHTE YKa3bIBAIOT BHJ MPOAYKTa, €ro IPUHAJICKHOCTD,
nepeyeHb IMepechUIaeMbIX Mpo0, BpeMs M MPUUMHY B3STHS MaTepHala, OpraHoJenTH-uecKue
MOKA3aTeH U MPEAMET UCCIEeIOBaHM. DTOT JOKYMEHT COCTaBJISETCS B MPOU3BOIBHOU (hopme,
MOJMUCHIBACTCA BETEPUHAPHBIM cliennainucToM. [leyaTs HeoOs3aTenbHa.

[Tnan paGoTsr:

1) uccinenoBaTh COJTOHUHY OPTraHOJIENTUYECKH;

2) onpeaenuTh COAEpKaHUE IOBAPEHHON COJIN;

3) onpenenuTh CoAepKAHUE HUTPUTOB;

4) onpeAeNuTh COAEpKaHNuE BIIaru (7151 COJIEHO-KOMYEHBIX U3/IETUi);

5) maTh 3aKJIOYCHUE.

OGopynoBaHWe W pEAKTUBBI: OOpaslbl COJIOHUHBI WM COJEHO-KOMYEHBIX MSCHBIX
W3JIeTNI; IIWIMHIPKI; KOJI0bI MepHble Ha 100 MiI; XUMHUUYECKHE CTakaHbl;, KomopumeTrp Jlrobocka;
npoOupku Ha 12 Mi1; GIOKCHI C MTECKOM U MajJoykaMu; a30THOKHcIoe cepedbpo — 0,1 H. pacTBop;
XPOMOBOKHCIIBIN Kalmuii — 5 %-HbIid pacTBOp; peaktuB Kappesa 1 u peaktus Kappesa 2.

[lo creneHu cBEXECTH 3TU NPOAYKTHI MOAPA3ACIAIOT HA TPU KATETOPUU: CBEXKHUE,
COMHUTEIbHBIE M HecBexkue. [Ipu caHWTapHOM HCCIEAOBAHUU YKa3aHHBIX MPOIYKTOB
MPUMEHSIFOT OPTaHOJIEITUYCCKU U JabopartopHblie MeToabl. OHOBPEMEHHO YCTAaHABIMBAIOT
J00pOKaueCTBEHHOCTh paccola.

3anmanue. OnpenenuTs J0OPOKAYECTBEHHOCTh COJOHUHBI M PAcCcojia OPTraHOJICITHYECKIM
u nabopatopubiM MeTosamu. [1nan padotel. UccnenoBanue paccona:

1) onpenenuTh OpraHoNenTHYECKUE TTOKA3aTeNu: BET, IPO3PAYHOCTD, 3aIaX;

2) onpenenuth pH 1 mocTaBUTH peaklvio Ha nepokcuaasy. MccienoBanue COMTOHUHBI:

1) ompenenuth OpraHOJIENITUYECKHE MOKA3aTENW; LIBET C MOBEPXHOCTHM W Ha paspese,
KOHCHUCTEHIINIO, 3aMax;

2) wuccrnenoBaTh COJOHWHY C NPUMEHEHHEM CTaHIApPTHBIX JTabOpaTOPHBIX METOJOB:
0aKTEpUOCKONHUS, COJIEPIKaHUE JIETyYUX MKUPHBIX KHUCIIOT, pEaklMs ¢ MEIHBIM KYIOpOCOM B
OynboHe;

3) uccienoBaTh COJOHHMHY C TMPUMEHEHHEM YIPOIIEHHBIX U KAauyeCTBEHHBIX METOJIOB:
ompenenuTs pH, MOCTaBUTH peakIMio Ha IMEPOKCHAa3y, CEpOBOJOPOJA, aMMHUaK Mo 20epy,
MIPOBECTH JIIOMUHECLIEHTHBIN aHaIN3;

4) nathb 3aKJIIOYEHUE O CAHUTAPHOM Kaue€CTBE COJIOHUHBI.

O6opynoBaHre MW pPEaKTUBBI: 00pasllbl paccojia M COJOHUHBI Pa3IUYHBIX KaTeropuil
CBEXECTH, a TAKXKE BCE TO, YTO IIPETYCMOTPEHO JIJIs ONIPEAETIECHUS CBEXKECTHU Msca (CM. cTp. 82).

Opzanonenmuueckoe uccinedosanue. BHellHe OcMaTpUBAIOT Bce OOYKM MM YaHBI C
COJIOHMHOM, a 3aTeM U caM MpoayKT. OpraHojJenTUYeCcKOe UCCIEeI0BAaHUE COTOHUHBI HAUMHAIOT C
HCCJIEIOBaHMSI paccofia. Y CTaHaBIUBAIOT LBET, 3allaX U MPO3pavyHOCThb. J1Jig 3TOro €ro HaJuBaIoT
B CTCKJISIHHBIH [HUIWHAP. AHAIM3 MPOBOIAT MPH KOMHATHOW TeMIepaType U JTHEBHOM
OCBEILIEHUU.

Y moOpokadecTBEHHOW COJIOHMHBI PAcCOJI KPACHOTO MM PO30BATO-KPACHOTO I[BETa, O€3
MEHBI, XJIOHbEH U TOCTOPOHHETO 3araxa, Mpo3pavyHbIil.

Y HecBexell COJOHHUHBI PAcCONl TPSA3HO-KPACHOTO WM Oyporo IBeTa, IMEHUCTBIA, C
XJIONBSMU ¥ IIOCTOPOHHUM 3allaxoM, MYTHBIH.

Ecnu opraHonenTuyeckue IMOKa3aTeIM paccoyia  BbI3BIBAIOT MOJO3PEHHE, TO MpHU
BO3MOXKHOCTH HEOOXOAMMO OCMOTPETH BCE COAECPKUMOE OOUKU MIIHM YaHa.

[Ipu opraHoneNTHYECKOM HCCIEIOBAHUU COJIOHUHBI ONMPEACISIOT BHEIIHUN BU U IBET C
MOBEPXHOCTHU U Ha pa3pe3e, KOHCUCTEHIUIO U 3arax.

JloOpokauecTBEHHAs] COJIOHMHA C TOBEPXHOCTH YHCTas, O€3 MIECEHW U CIHU3U, TEMHO-
KpacHOro WM SIPKO-KpPacHOTO IIB€Ta, LBET Ha pa3pe3e KpacHbId, Oe3 MATeH, OKpacka
paBHOMEpHAas, KOHCHCTEHIIUS TUIOTHAS, 3aaX MPUSTHBIN, XapaKTePHBIN I CBEXKEH CONOHUHBL.



ConoHnHa MOJO3PUTENHHON CBEXKECTH C MOBEPXHOCTH OOJiee TEMHOTO I[BETa, WHOTIA
ClIeTKa OCIM3HEHAa, Ha pa3pe3e OKpacka paBHOMEpHas, HO Mo mnepudepun Kycka 3aMeTeH
TEMHOBAThIi 000/OK, KOHCUCTCHIIMS MEHEe IUIOTHAs, 3amax JIeTKOro 3aKUCaHUs WIH
HE3HAYUTEJIbHON 3aTXJIOCTH.

VY HecBexxe COJOHMHBI MOBEPXHOCTh TEMHOTO IIBETA, OCJIHM3HEHA, WHOI/A IOKpbITA
IJIECEHBIO, LBET Ha pa3pe3e HEPaBHOMEPHBIM — CEPbId, TEMHO-KPACHBIA WU KOPHUYHEBBIH,
KOHCHUCTCHIIHS psiOmas, 3amax pe3Ko KUCIbIH, THIIOCTHBINA WIIM aMMHUAYHBIH.

CBHUHBIE OKOpPOKa JOJKHBI MMETh YHUCTYIO TOBEPXHOCTh, 0€3 3arpsA3HEHHM, CIU3U U
IUIECEHU; CUMTAIOT Ne(eKTaMH BBIXBATHI MsCAa M IIMHUKA, HAIWYHE OCTATKOB INETUHBI WU
O6axpoMok. KoHCHCTEHIIUSI COJIEHO-KOMYEHbIX OKOPOKOB IJIOTHAs, BapeHbIX — ympyras. L[ser
MOBEPXHOCTH pa3pe3a OKOPOKOB PO30BO-KPACHBIN, PaBHOMEPHBIHA, >KUp OElIOoro IBeTa WIIH C
PO30BaThIM OTTEHKOM. 3anax MPUATHONW KOIMMYEHOCTH — Y KOMYEHBIX OKOPOKOB M BETYMHHOCTH
— Y BApEHBIX; BKYC BETUMHHBIN, B MEPY COJICHBI — Y BapEHBIX OKOPOKOB M COJICHUM, OCTPBII
— Y KOITYEHBIX.

JloOpokauecTBEHHBIC KOMMUEHBIC MPOAYKTHI M3 CBHHHHBI, TAKME KaK KOpeWKa, TpyIUHKa,
OckoH, mmieiika, kKapOoHan u (uieH, JOMKHBI COOTBETCTBOBAThH IO OPTaHOJENTHKE TaKUM K€
MOKa3aTelIsIM.

OTKJIOHEHHWE OT ATUX  TMPU3HAKOB  CBUJCTEIBLCTBYET O TOM  WIM  HWHOU
HET0OPOKAYECTBEHHOCTH POAYKTOB. HecBexkHe CONEHO-KOMUEHBIEC TPOYKThI CHAPYKH OOBITHO
MOKPBITHI IJIECEHBIO, MMPOHUKIIEH B MBIIICYHYK) TKaHb. BEKOHHBIE NOJIYTYIIKH OCIU3HEHBI, B
O0COOCHHOCTH B MECTAaX BBIEMKH JIOMATOK M Ta30BBIX KOCTEH; B MBIIICYHON TKAHU, TPHUIIETAIOIIEH
K KOCTSIM, OTMEYalOT MO3€JICHEHUE, 3amax THWIOCTHBIM. BKyc HenmpusTHbIA, KUCHIbIA. JKup
IPYIMHOK, KOpeeK U OeKOHa KeNTOBAThIN, IPOTOPKIIBIH.

Onpeodenenue pH paccona. Oxono 40—50 r paccona HaIMBAIOT B MHUPOKYIO MPOOUPKY
WK KOJIOY M BBIIEPKUBAIOT B BoJsHON OaHe npu temnepatype 70 °C 10 cBepThIBaHHUS OEIKOB.
3atem QuiabTpyroT yepe3 Oymaxkublii GunbTp. Onpenenenue pH nmpoBoasT ¢ moMors0 Habopa
Muxasnu-ca Win MOTSHIIHOMETPUUYECKHU TaK XKe, KaK M B SKCTPaKT-QUIbTpATE U3 Msica.

Paccon nmoOpokauecTBeHHOW cojioHMHBI uMeer pH He Oonee 6,2, COJOHUHBI
COMHMTEJILHOH CBeKecTH — 6,3—6,8 1 HecBekel — 6,9 U BHIIIE.

Peaknuss Ha mepokcuaasy ¢ paccojioM. Peakuuio Ha me-pokcuaasy HNPUMEHSIOT Kak
JIOTIOJIHUTEIBHBIN METOJ HCCJEeIOBAaHMs, OHA JAeT YETKUM pe3ysbTaT MpHU MOCTAHOBKE C He-
pa3BEACHHBIM paccoyioM. TeXHHKa MOCTAHOBKM PEAKLMH TakKas K€, KaK M MPU HCCIEAOBAHUU
MSICHOTO JKcTpakTa-guibTtpata (cMm. cTp. 80). Paccom w3 moOpokadyecTBEHHOW COJIOHUHBI
OKpAIIMBAETCs B CHHE-3€JICHBIN LIUCT; B PACCOJIaX U3 COJIOHMHBI HAYAJIbHBIX CTaJHI MOPYH CHHE-
3€JICHBII IIBET MOSIBIISCTCS C OOJBIION 3aJepXKKOH, a B paccojaX HECBE)KEH COJOHMHBI He
nosiBisiercs BooOuie. C mpobaMu paccolia MoJIKUTEIbHAs peaklysl Ha IEPOKCHIa3y OTMEUaeTcs
npu pH 10 6,4—6,5; npu pH paccona 6,6 peakius OpIBaeT COMHUTENBHOM, a ipu pH 6,6 1 BhIIIE
— OTPUIATEIBLHOM.

JlabopaTopHOE HCCIEIOBAHUE COJIOHMHBI M COJICHO-KOITYCHBIX MSCHBIX H3ICIUN Ha
CBEKECTh MPOBOAAT IIPH COMHUTENBHBIX OPraHOJIENTHYECKUX NOKa3arensix. OHO BKIKOYAET BECh
KOMILUIEKC METOAOB, MPEAYCMOTPEHHBIM CTaHIApPTOM JMJiS HEKOHCEPBUPOBAHHOIO MSICa;
0aKTEepUOCKONHS, OTIpEeACTICHUE JIETYUNUX KUPHBIX KUCIOT, TOCTAHOBKA PEAKIIUU C CEPHOKUCION
Menbio B OynboHE. B ManoocHameHHBIX Ja0opaTopusax (IOMUMO OaKTEPHOCKOIIUHN U PEAKIIUU C
MEIHBIM KYIIOPOCOM B OyibOHE) ompenenstor pH, Hannune ammuaka mo D0epy, a TakKe CTaBsT
OCH3UAMHOBYIO MPOOY, ¥ MIPOBOIST JIIOMHUHECIICHTHBIN aHamu3. TexXHUKa MOCTAaHOBKH BCEX ITHX
ONpEeNETICHUI TaKas ke, KaK U JUIl HEKOHCEPBHUPOBAHHOIO Msca. BOOHYIO BBITSKKY FOTOBST B
cooTHouieHuu 1:4.

bakmepuockonus. Ma3Kku-0Tne4aTKu TOTOBAT MO OOmIenpuHATOW Metomuke. [lpu
0aKTEpUOCKONMH OOpaIaloT BHHMAaHHE HA TYyCTOTY OKpallWBaHUS TIperapara, a Takke
KOJIMYECTBEHHBIN U Ka4YeCTBEHHBIN COCTaB MUKPO(IIOPHI.

Ma3Kku-0TIc4aTku U3 J0OPOKAYECTBEHHOW COJIOHWHBI WJIM COJICHO-KOMYEHBIX MSCHBIX
U3JIeNUid OKpammBaroTes ciabo. B ogHOM mosie 3peHus npemnapara U3 MOBEPXHOCTHOIO CIOS



00HapYXUBAIOT IUHUYHbIC MUKPOOHBIC TEa; B Ma3Kax U3 . TTyOOKUX CIIOEB MUKPOOPTAHU3MBI
OTCYTCTBYIOT.

Ma3sku U3 npoayKTa COMHUTEIBHON CBEXKECTH OKpalIuBaroTcs 0osee oTyeTinBo. B mone
3peHHUs MpernapaToB U3 MOBEPXHOCTHHIX U ITYOOKHX ciioeB HaxoasT 10—20 majodek u KOKKOB.

[Ipn HEMOOpOKaYeCTBEHHOCTH MPOIYKTa Ma3KH OKPAIIMBAIOTCS TYCTO, B TOJSX 3pEHUS
HaxoAaT 6osiee 20 MUKPOOPTaHU3MOB, IPEUMYIIIECTBEHHO TaJIOUEK.

Peaknust ¢ cepHOKHCIOW Menpo B OynboHE. 3akitoueHHE O JOOPOKaYeCTBEHHOCTH
COJIOHMHBI TI0 3TOW peakIuy JeJaroT TaK )K€, KaK U MPH HCCIeI0BaHUN HEKOHCEPBUPOBAHHOIO
msica (cMm. crp. 88). B HekoTOophIX ciydasx B OyJabOHE M3 COJOHHHBI, JIOMYCTUMOW B
HEMEIJICHHYIO pealn3aluio, 00pa3yeTcs xeaeo0pa3Hblid 0CaI0K.

Onpenenenne pH. Benuunmna pH BoaubIX BbITsDKEK (1:4) M3 COJOHMHBI WU COJIEHO-
KOIMYEHBIX MSCHBIX W3JIEIHI 3aKOHOMEPHO M3MEHSETCS B 3aBHCHUMOCTH OT CTEIEHHM CBEXKECTH:
T00pOKaueCTBEHHBIC MPOAYKTEI — 5,8—6,4; COMHUTENBHON cBexecTn — 6,5—6,6 u HecBexue
— 6,7 " BhIIIIE.

Peaxkyun na nepokcuoazy. IloctaHoBky 3Toil peakuuu cMm. Ha cTp. 80. BriTsbkka u3
CBEXEH COJIOHMHBI WJIM COJIEHO-KOMYEHBIX MSCHBIX W3JIEIHI OKpalIUBaeTCsl B CHHE-3EJICHBIN
[[BET B TEYCHHE MEPBON MUHYTHI, B COMHHUTEIBHBIX CIydasx cliadoe MO3eJICHEHHE HACTYIaeT B
TE€YEHHE OAHON-ABYX MUHYT U Cpa3y K€ MepexoAuT B Oypblil iBeT. L[BET BHITSKKHM U3 HECBEKHUX
MPOAYKTOB He m3MeHseTcs. [1ooKUTenbHbIi pe3yabTaT 0eH3UINHOBOW MPOOBI OOHAPYKUBAIOT
B BBITsDKKaX, umeronux pH o 6,4; nmpu pH ot 6,4 10 6,5 peakuus cirabo MOJI0KUTEIbHA U BBIIIIEC
6,5 — oTpuilaTenbHa.

[Ipu oTCyTCTBHM THMJIOCTHOM MOpYM OTpUIATENIbHAs peaklMs Ha MEepPOKCHIazy HaeT
OCHOBaHWE TMpPEJIoJiararb, YTO COJIOHMHA TPUTOTOBJIICHA W3 Msca OOJBHBIX J>KUBOTHBIX. *
Onpenenenne amvmuaka (mo D06epy). HeoOxomumo mpurotoBuTh peaktuB D0epa. [ns storo
O6epyT 1 yacTb KOHIIEHTPUPOBAHHOW COJITHOM KUCIOTHI, | 4acTh 3¢upa U 3 4acTu 3TUIOBOTO
criupta. OCHOBHOM peareHT — XJIOPUCTBIA BOJOPO; dPHUP CIIOCOOCTBYET OBICTPOMY HCTIAPEHHIO
KUAKOCTU. ['a3000pa3HbIii aMMUaK, BBIISISIONIMICS U3 MPOAYKTa, COCIUHSACTCS C XJIOPUCTBIM
BOZIOPOJIOM, 00pasyst HamaTkIph (Oenoe 00Ja4Ko).

Henp3s uccienoBarh oXJaxkIeHHBIC TPOAYKTHI, TaK KaK BO3MOXHA KOHJIEHCAIIHS BOJBI U
MOSIBJICHUE JIOKHOTO 00J1auKa.

Ilopaook evinonnenus pabomet. B npoOupKy HaTUBAIOT NPUOIM3UTEIBHO | MII peakTrBa
D0epa. [IpoOWpKy BCTPSIXHMBAIOT M 3aKPHIBAIOT MPOOKOW ¢ MPOMYIIEHHOW uepe3 Hee
IIPOBOJIOYKOM MJIM CTEKJISHHOM MMAJIOYKOM, 3aKaHYUBAIOIIEHCS KproYKoM. Ha Kpro4ok HazneBaroT
MaJICHbKUI KyCOUEK HCCIIelyeMON COJOHUHBI. PaccTosHMe MeXIy KYCOUYKOM COJOHHHBI U
MOBEPXHOCTHIO PEaKTHBA JOJDKHO ObITh MpuOmm3utensHo 1 cm. Ilpw Hamuuum B CONOHUHE
razoo0pa3HOro aMMuakKa B IIpOOHpKe MOSBIsETCs Oenoe o0iavyko HamaTeips. O6nauko Gosee
3aMETHO TPH JIBUKCHUHM TAJIOYKH BBEPX W BHHU3, OCOOCHHO B MOMEHT HU3BIICUCHHS KyCOYKa
MIPOJIYKTa U3 MPOOUPKH.

NHTEeHCUBHOCTh peakluyd OTMEYaloT CIEAYIONIMM 00pa3oM: OTpHIaTeNbHas Wi ciabo
MOJIOKUTENbHAsI-—OBICTPO Mcue3aoliee 00JIauKo, MOSBIAIOIIEECS B MOMEHT W3BJICUEHUS
KyCOYKa TPOAYKTa U3 MPOOUPKH; MOJOKHUTEIbHAS — YCTOWYMBOE OOJAYKO, TOSIBIISIOIICECS
yepe3 HECKOJIBKO CEeKyHJ IIOcClie BHECEHMsI KycOouka B MPOOMPKY C pEaKTUBOM; pPE3KO
MOJIOKUTETbHAST — OOJIAYKO MOSBISETCS HEMEICHHO TIPYU BHECEHUU KyCOYKa B TIPOOHPKY.

Onpeoenenue ceposodopooa. lloctaHOBKa HTON peEaKIMM U OLEHKAa CAHUTAPHOTO
KauecTBa COJIOHMHBI M COJICHO-KOMYCHBIX MSCHBIX M3JIEIHH 1O ee pe3yabTaTaM TaKue kKe, Kak U
MIPH OTIPEICICHUH T00pOoKadecTBeHHOCTH Msica (cMm. cTp. 203).

JTromunecyenmuutii ananu3. BusyallbHYI0 JTIOMUHECICHIIMIO MSICHOM BBITSKKH (1 :4),
CBOOOJTHOM OT OEJIKOB, TPOBOJIAT C TOMOIIBIO (hTFOOPOCKOIIA U ammapaTa «Y JIbTPacBeT».

BoITsKKH 13 TOOpOKAYECTBEHHO!N COIOHUHBI HE (hIYyOPECIUPYIOT WU U3ITYJaroT OJIeTHO-
PO30BBIH LIBET, U3 COJJOHMHBI COMHUTEIIBHON CBEKECTH — MOJIOYHO-TOJYOON M U3 HECBEKEH —
roxy0o¥ 1BerT.



Canumapnasn oyenka. 3aKa0ueHUE 10 PE3yIbTaTaM UCCIEIOBAHUS COJIOHUHBI U COJICHO-
KOIMYEHBbIX MSACHBIX M3JEIMNA Je1al0T Ha OCHOBAHWM OPraHOJIENTHYECKOM OLEHKH MU JaHHBIX
naboparopHoro aHanuza. [IpOAyKTBI COMHHTETBHOW CBEKECTH TMOJUIekKAT CAHUTAPHOU
o0paboTKe, KOTOpas 3aKJIIOYaeTcsi B 3aUMCTKE KYCKOB M 3aMEHE HCHOPYEHHOTO WU
MOJIO3PUTENFHOTO Paccojia BHOBb MPHUTOTOBICHHBIM WM JTOOPOKAYECTBEHHBIM MATOYHBIM
paccosioM. OKOHYATENbHBIH BOMPOC OO0 HWCIOJB30BAHUM TaKOW COJIOHMHBI PENIAOT IOCIe
MOBTOPHOTO OPTaHOJENTHYECKOTO H JabopaTropHOro wuccieaoBanuid. [lpu HeoOXomumocTu
IPOBOAAT OakTepUOJNIOrHyeckoe uccienoBanue. s 3Toro B 1abopaTOpHIO OTMPABISIOT JIBa
KyCOYKa MBIIII] U3 Pa3HBIX MECT, yleJeBIIHe TUM(PaTHISCKHE Y3JIbl, PAcCOll, a MPU HATWYHH U
TpyOUYaTyrO KOCTb.



