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BBEJEHUE

K HacTosilieMy BpPEeMEHH OYEBHICH JOCTATOYHO LIMPOKHIA KPYT
KPU3UCHBIX AKOJOTMYSCKUX CUTyallMidi Ha TeppuTopuu Poccuu, CBS3aHHBIX
C TOCTOSIHHOW TpaHc(opMarue OKpYXKaroIleH Cpelbl, HCTOIICHHEM ¢e
pPEeCypcoB, BOBJECUCHHEM B OSKOCHCTEMHBIE KpPYTOBOPOTHI —BEIIECTB,
HecTenn(pUIECKUX U HUX 3JIEMEHTOB U COSIMHEHHH, HApyIIAOIIAX Macc-
SHEPreTUYECKHE  IMKIBI ~ MEXIy  (OTHOCHTENBHO)  YCTOSBIIMMHUCS
TPpOQUIECKUMH  YPOBHAMH  COOOIIECTB,  MPHPOINHBIMH  Cpenamu,
KOMIOHEHTaMH JNaHamadTHOW oOomouku. Bce Bo3pacraromyro moimto
JTAHHBIX BEIIECTB COCTABJISIOT 3KOTOKCUKAHTBI M CYNEPIKOTOKCHKAHTHI
AHTPOIIOTCHHOTO MPOUCXOXKICHHUS. [IpryeM y HEKOTOPHIX YKOTOKCHKAHTOB
XUMHUYCCKHE U JKOJIOTHUCCKUE CBOWCTBA €IlE HE JAOCTATOYHO M3YYCHBI Y
MHOI'MX M3 3JTHX BCE€HIECTB HE COBCEM HCCICAOBAHbI MECXAaHU3MBI
BO3I[CI7[CTBPI)I Ha OpraHU3MBbI U 3KOJIOTUYCCKHUE CUCTCMBI.

be3yciioBHO, CIIOXHUBIIASACS 3KOJIOTHYECKAs CUTYyallusi B CTpaHE
BEI3BIBaCT OOJNBINYIO TPEBOTY, KaK y HAYYHOTO COOOIIeCTBa, TaKk H Y
OOIIECTBEHHOCTH.  3arps3HCHHE OKpYXKamomed cpeapl  00yCIOBICHO
BCTpaWBaHUEM B TPHPOTHYIO DKOCHCTEMY SKOTOKCHKAHTOB XHMHUYECKOTO,
OMOIIOTHYECKOTO W (U3UYIECKOTO  TPOUCXOXKICHUS,  YBEIUICHHUEM
MacmTaboB W YpPOBHEH 3arps3HEHUs, TIIOSBICHHEM HOBBIX, paHee HE
CYIIECTBOBABIINX B PHUPOJIE COCIMHEHIH.

CyIIeCTBEHHOE JINMUTHPOBAHUE OHOJIOTUYECKOM MPOAYKTHBHOCTH
U YCTOHYMBOCTH MPHUPOIHBIX 3KOCHCTEM, DKOCHUCTEM HCKYCCTBEHHOIO
IIPOUCXOXKJICHUA, B TOM YHUCIIC anOGI/IOHeHO?:OB BEACT B HTOI€ K HX
HapyUICHHI0O M Jerpajaiuu. YTpaTa OHOJIOIHYECKOro pa3HooOpaswsi,
M3MEHEHHE TEHOTHIIA MOMYJISIIUH BHUAOB-31UGHKATOPOB, PEIUKTOBBIX (B
KOHKpCTHOﬁ MeCTHOCTI/I), OHJACMUYHBIX, PECAKHUX W HCUC3AIOIINX BUIAOB U
PSAA HEKOTOPBIX MHBIX HKOJIOT0-00YCIOBICHHBIX IPOLECCOB MPEACTABISIOT
peanpHBIE TOCTEICTBUS JCHCTBUS HSKOTOKCHMKAHTOB HA OpPTraHM3MBI U
CHUCTEMBI HAJIOPraHU3MEHHOTO VYpPOBHA. B TmocimemHeM ciy4ae MOXKET
HapyImaTbCs CTPYKTypa 9SKOCHUCTEM, JIAMUTHPOBATHCH (YHKIHU UX
ABTOPETYJLIHY, SMEPKCHTHOCTH H IPyTHe NHUIMUPOBAHHBIC HETaTUBHEBIC
TIPOSABIICHUA.

Oco6eHHO TPOOIEMHBIMHU C HKOTOKCHKOJIOTHIECKOH TOUKH 3PEHUS
ABJIAOTCA TOPOJACKUE NPUPOTHO-TEXHUUCCKUE CUCTEMBI, I'/I€ TeXHoccbepa B
COBOKYMHOCTH  TIOCTaBISIET B OKPYXKAaWIIyld  cpely  Haumbouiee
pa3HooOpa3Hblii TiepedeHb W HauOoNbIiie OOBEMBI TOKCHYHBIX IS
OpPraHM3MOB M Y€JI0BEKa BEIIECTR.

Jiss arposkocucTeM, MPEACTaBISIONIAE, K MPUMEPY, Pa3InYHEIC
3eMJICNICIIFYCCKHE YTONbsl, BO3JCHCTBHE HSKOTOKCHKAHTOB MOXET OBITh



OTACHO, KaK HENOCPEICTBEHHO Ul PACTeHUH, Tak U, TTIaBHOE, JUIS JIIOACH,
MIOCKONBKY CEJIbCKOXO3IMCTBEHHAs MNPOAYKLHUS SBIAETCS ChIpbeM IS
MIPOU3BOJUMBIX U3 Hee NPOAYKTOB NHUTaHUSA. B dyacTHOCTH, Aerpagauus
pa3IMYHOTO YpPOBHA OOYyCJIOBJI€Ha HEPALMOHANBHBIM INPHUMEHEHHEM
yIOOpeHNH, MEIHOPAHTOB, CPEICTB 3allUThl PACTECHHH, OWOJOTHYECKU
aKTHBHBIX NPOAYKTOB, Pa3pyIICHHEM IOYB IIOJ BIMSHUEM MEXAHHYECKHX
00paboToOK, pacHmamKoid TEPPUTOPHM BBIIIE JOMYCTHMBIX IIPEIEIIOB,
HETPaMOTHBIM OCYIICHHEM W OPOIICHHEM, TOCTYIUICHHEM B TI0YBY OTXOZOB
CEIIbCKOXO3SIICTBEHHOTO ~ NPOM3BOACTBA M CEJIBCKUX  ITOCENCHHH,
HE(TENPOAYKTOB ¥  OTXOHOB MEPEpadOTKH  CENBCKOXO3SHCTBEHHON
npoxyknun. OTMedeHa TEHACHIMS K HAKOIUIGHHMIO B OJKOCHCTEMAax
Pa3IMYHOTO YPOBHS TAaKUX NMPHUOPHUTETHBIX 3arps3HUTENeH, Kak: TsKelble
MeTaJulbl (CBUHENl, KaJMHH, HUKEJb, MBIIIbIK, ME/b, UHK), PaJUOHYKIIUIBI
(ue3uii-137, crponiuii-90), MUKOTOKCHHBI, (PUTOTOKCHHBI, IECTHIUABI U UX
MeTabomuThl U T.A. [IpomMcXomuT W3MEHEHHE CBOMCTB, MPOIECCOB U
PEKUMOB, TPO(UUYECKHX Liened, CamMOpa3BUTHUS M CaMOpEryJIHPOBaHUS
CUCTEM U TIOJICUCTEM, CBS3aHHBIX C M3MEHEHHEM aKKyMYyJIILMH,
TpaHcopManmmy W MHTpaldU BEIIECTBA, SHEPIHH M HHOOPMALUH.
AXTyanbHBIM ¥ BaXXHBIM B COBPEMEHHOM MHpE SBISETCS W3y4YCHHUE
BIMSHUS TOKCHYHBIX BEUIECTB HA SKOCHCTEMBI Pa3IMYHOTO YPOBHS, a TAKXKE
Ha  OpraHMW3MBI, HACEJAIONINE EeCTECTBEHHbIE M  HCKYyCCTBCHHBIC
9KOCHUCTEMBI.

TakuMm 00pa3oM, SKOJIOTHYECKHE HCCIEIOBaHMA B paMKax
9KOJIOTHYECKOM  TOKCHKOJIOTUH  TIPEJCTABISAIOTCS  aKTyaJbHBIMH  Ha
CcerofHAMHNNA MoOMeHT. OHH MOTYT pacCMaTpHBAThCS, KakK KpYITHOE
Hay4yHOE HampaBleHHE B CTPYKType MPHKJIAAHON 53KOJOTMH, TaK U
CaMOCTOSITEIBHOM 3KOJIOTUYECKOW OTpacilblo, Pa3BUBAIOLIEHCS, IPEXKIE
BCEro, Ha OCHOBE OMOAPKOJOTMU (HAa OCHOBE (DyHIAMEHTAIBHBIX HAY4HO-
TEOPETHUYECKHUX TIOJIOKEHUH ayTIKOJOTHH, JEMIKOJIOTHH, CHHAIKOJIOTHH,
IJ100aJIbHON 3KOJIOTHH, aHTPOIIOIKOJIOTHH), IPUKIIaJHOM SKOJIOTUH, XUMHU
1 MEANIMHBI.

B sKkonorndeckolf TOKCHKOJIOTHH YZIEISIeTCsl OONBIIOe BHUMAaHHE
9KOCHUCTEMHBIM  MEXaHM3MaM  MpOSBICHUS  HKOTOKCHKOJIOTHYECKHX
3¢ deKTOoB.

JucunmumHa «OKOIOTn4YecKkas TOKCHKOJIOTHS» ITpelyCMaTpHUBacT
OOIMPHBIN OJIOK HAayYHO-TEOPETHYECKOW HH(OpMAIuH, a TakKe TEMBbI U
3aJaHusd, NPEAyCMOTPEHHBIE B XOA€ MPaKTH4YeCcKoro ocBoeHus. OHa
ABJISIETCS OJHOW W3 OCHOBOIIOJATAIOMINX JHUCIUIUIMH HKOJOTHYECKOTO
6JI0Ka [T CTYACHTOB, O0YYAIOIIUXCS TI0 OMOIOTHIECKNM, TeorpaduIecKuM
1 arpOXMMHUYECKUM HaIlPaBICHUSIM MOATOTOBKH.



Henp aucumruinebl — (GOPMHUPOBAHUE Yy CTYIEHTOB OCHOB 3HAHUM
00 D9KOJIOTMM TOKCHYHBIX BELIECTB, Mepax MO CHIDKCHUIO U
MIPEAOTBPALLIECHUIO 3arPs3HEHHSI DKOCHUCTEM SKOTOKCUKAHTaMH, O KIFOYEBBIX
BOIPOCAX 9KOTOKCUKOJIOTHYECKON O€3011acHOCTH.

B 3ajaun u3y4eHus AUCIMIUINHBI BXOAAT:

> N3y4CHNE OCHOBHBIX TOKCHKAaHTOB B OKpPY’KaIOIICH
MIPUPOIHOI Cpefe W CeNbCKOXO3AWCTBEHHOW NPONYKIWH, OCOOEHHOCTEH
TIOBEICHUS UX B MOYBE, BOAE, BO3AYyXE U BIUSIHNE Ha 3/I0POBHE UCIIOBEKA,;

> OBIIAJICHUE METOAAMH ONPENCICHUS TOKCHKAHTOB M
HaBBIKAMH NPAKTHYECKUX NPUEMOB AMATHOCTHKH OOBEKTOB, MOPaKEHHBIX
3arpsI3HSIONINMH BEIIECTBAMH;

> BbIpabOTKa HABBIKOB B IPUHATHH PELICHUHN JUTS CHUKEHUS
W TPEeJOTBPAIICHHUS ONACHOCTH JEHCTBHS TOKCHKAaHTOB B KOHKPETHOM
3KOJIOTMYECKOM CUTyalluu.

B pesynpraTte u3yueHHs yYeOHOTO MaTepuaia OOyYaIONIMKACS
JIOJDKEH:

> 3HaTh OCHOBBI NPHPOJIOOXPAHHOTO 3aKOHOJATENIbCTBA U
Mepy OTBETCTBEHHOCTHM 32 BO3MOXKHOE 3arpsi3HEHHE KOMIIOHEHTOB
Onocdepsl; (u3MUeCKHe, XUMHUIECKHE M TOKCHKOJOTMYECKHE CBOMCTBa
MOJUTIOTAHTOB M WX METa0ONNTOB; MEXAaHU3MbI JICHCTBHUS SIIOBUTHIX
BEIECTB Ha JKUBBIC OPraHW3MBI M OCOOEHHOCTH (YHKIHOHHPOBAHUS
KHUBBIX OPraHW3MOB B JTHX YCIOBHSX; JAWarHOCTHYECKHE IPHU3HAKU
MOpaXeHUsT OO0BEKTOB OKpYJKaromeil cpeisl; BO3MOXKHBIE YPOBHHU
3arpsi3HEHUsI OYBbI, BOJIbI, BO3/1yXa, KOPMOB, NPOYKTOB IIUTAHUS;

> yMeThb  CHUCTEMaTH3HpOBaTb U CTPYKTYypHpOBaTh
nHdopmanmio 00 u3yyaeMoM OOBEKTE, BBLACIATH NPUOPUTETHBIE
3arpsA3HUTENIN B KOHKPETHOW SKOJIOTHYECKOM OOCTaHOBKE,  OLIEHHBAThH
9KOJIOTHUECKYI0 CHTYallHI0 C TOYKH 3PEHHUS OIMACHOCTH JJIS OKpY’KaroIIen
Cpenbl U 310POBbS YEJIOBEKa.

> HaxXxOJUTh  BO3MOXKHBIE  pEIIEHHs W  BHIOWpAThH
9KOJIOTUYECKH MPUEeMIIEMBbIE ITYTH JUIsI CHHKEHUSI OTTACHOCTH 3arpsi3HEHUSL.

I[Ipn moaroroBke MaTepuana JAQHHOTO Y4eOHOro IOcOOHS
aBTOpaMM  HCIIONIb30BAaHbl ~ COBPEMEHHBIE  JaHHBIE O  COCTOSHUH
9KOJIOTUYECKONH TOKCHKOJIOTHH, KaK CaMOCTOSITEJIbHOTO HAalpaBJIeHUs
MPUKIAJHOW OKOJOTHH, TJaBhl W3 Yy4eOHBIX TmocoOuit  «OCHOBBHI
9KOTOKCHKOJIOTHH», OIyOJIMKOBaHHBIX paHee (aBTropel: Joragmua M.A.,
JIeicenxko H.H., 2008, 2015), monorpadwuit (aBropsr: Jloramguna M.A.,
JIeicenko H.H.), MaTepuasbl quccepTalldOHHOrO UccienoBanus (JloraanHa
M.A.).



1. OCHOBHBIE ITOHATHSA U HAIIPABJIEHUSI
HCCJIEIOBAHUMA COBPEMEHHOM TOKCHUKOJIOT UM

B Hacrosmee BpeMs TOKCHKOJIOTHS, B II€JIOM, SBISETCA
HHTEHCUBHO Da3BHUBAMOLICIiCS HayyHOH M MpPaKTUYECKOH OTpacibio, B
3aJaud  KOTOPOM BXOAMT OLEHKAa pHCKa ONPEAETICHHBIX TIpyHn u
HaNMEHOBAHMUN XMMHUUYECKUX SJIEMEHTOB M COCIUHEHUHN AJIS CaMOYyBCTBHUS
U 370POBbS Ha UHIUBUAYAILHOM U IPYIIIOBOM YPOBHSX.

be3ycnoBHO,  TOKCHMueckHe  BellecTBa, KOTOPBIX  ceiuac
3apernCTPUPOBAHO OONBIIOE pPa3HOOOpashe, 3aciIy’KUBAIOT CEPbE3HOTO
N3y4YEHUs], AETAIBHOTO KJIACCU(HUIUPOBAHUS M MPEICTABISIIOT OTACIBHYIO
TpyNIly HAy4YHBIX MCCIACAOBAHUN M OSKCIEPUMEHTAIBHBIX HCIBITAHUN C
Pa3sHOOOpa3HBIMU  XO3SMCTBEHHBIMH 3aJadyaMd B Pa3HBIX OTpacisix
00IIeCTBEHHOTO IIPON3BO/ICTBA.

Jlanee ciaexyroT OCHOBHBIE MOHATHSA COBPEMEHHOM TOKCHKOJIOTHH,
B TOM YHCJIE IKOJIOTMYECKONH TOKCUKOJIOTHH.

Tokcukoaorus (ot rpedeckoro toxicon — s, 10gos — yuenue) —
HayKa O MOTEHIMalIbHOM OMacHOCTH BPEIHOTO BO3JCHCTBUS BEIIECTB Ha
KHUBBIC OPraHU3MBI M 3KocucTeMbl. OHa H3ydaeT Takke MeXaHU3MBI
TOKCHYECKOI'O JEHCTBHUSI, JNMAarHOCTUKY, NPOQUIAKTHKY W JeueHHe
OTpaBJICHUII.

Tokcukonoruss 3apoAunack B HeApaX MEIOWLUHBIL, TaK Kak
TOKCHUYHOCTh paccMaTpUBaNach Kak ONACHOE JEHCTBHE SI0B, MHpexne
BCEro, Ha OpraHu3M 4enoseka [36].

Tokcukonorusi JIKOJIOrHYecKasi — HaydyHas JUCLUIUIMHA,
HCCIIeAyIOIIasl BIUSHUE TOKCUYHBIX BEHIECTB HA DKOCHCTEMBI Pa3IMYHOIO
YPOBHS, & Takke Ha OpPraHU3Mbl, Hacenstoume skocuctemsr [12, 20].
TepMuH «IKOTOKCHKOJIOTHs» (toxicon B mep. ¢ rped. — «sa», logos —
«ydeHue») ObT mpuHAT B 1969 romy cnemmansHON Pabouelt komuccueit
10 3KOJIOIMYECKON TOKCUKOJIOIMH, OPraHU30BAHHON Ipu MexayHapoaHOM
Hay4YHOM KOMHTETE MO TMpolieMaM oOKpykatouieil cpensl. [Ipu sToM
OCHOBHOE BHHMaHHE YAEISIeTCS He OTAENbHBIM OpraHU3MaM, a UX CBA3AM,
T.c. OMOLICHO3aM W 3KOCHCTEMaM, a TakXkKe TpaHC(HOpMaIM{ BELIECTB B
OKpY>Kalollen cpefe.

OfHUM U3 LEHTPANbHBIX IOHATUH TOKCUKOJIOTHM SBISETCA
MOHATHUE O BPEJHOM BEIIECTBE.

S (TOKCHMKAHT) — 3TO UYXKEPOJHOE XHMHUUYECKOE COEIUHEHUE,
Hapyliaoliee TeYeHWe HOPMAaIbHBIX OHOXMMHYECKHX TIPOLECCOB B
OpraHn3Me, BCIEACTBHE Yero BOSHHUKAIOT PAcCTPOHCTBA (HM3MOJIOTHIECKUX
GyHKOMH pa3sHOH CTENeHH BBIPAKEHHOCTH, OT CcJa0BIX MPOSBICHUI
MHTOKCHKAITIH JI0 CMEPTEIHHOTO ICXOa.
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[To TOKCMYHOCTHIO TIOHUMAETCS CHOCOOHOCTH BPEHBIX BELIECTB,
BO3/IEiCTBYsl (IIOCTOSHHO WJIM BPEMEHHO) Ha OWOCHUCTEMBI Pa3IMYHOTO
YPOBHSI — OT CYOKJIETOYHOTO (YPOBEHb OPraHOWIOB JKHMBBIX KIIETOK) IO
HaJIOPraHU3MEHHBIX CUCTeM (TIOMYJSIUMH OTHAENbHBIX W TPYMI BHJOB,
OMOLICHO30B, OJKOCHUCTEM, OHWOMOB) — BBI3BIBaTh HX IOBPEKACHHE,
HapyIIeHue QYHKINIA KIH3HE00eCTIeueHUs U faxe THoerb [34].

bormpmioe  3HaueHME — MMEET  MOHATHE  «MHHHUMAJIbHAsI
ToKcHYeckasi 103a». [log HMM mozppasymeBaeTcss MUHHMAbHAS MOPLUSL
(mo3a) SMOBUTOTO BeMIECTBA, CHOCOOHOE HHUIIMHUPOBATH KIMHUYECKYIO
KapTHUHY OTpPaBJICHHUSA y YEIOBEKa Oe3 IOCIHEIYyIOUIEro JIETAIbHOTO HCX01a
[31].

Hampumep, B CTpyKType MeIMIMHCKOW TOKCHKOJOTHH, B
YaCTHOCTH, JaHHBIC 3HAHUA HeO6XOZ[I/IMI)I:

- nai pa3pabOTKM HOBBIX METOJMK paHHed HIeHTH(UKAMN
TOKCHYHBIX BCUICCTB,

= I BI)Ipa6OTKI/I HOBBIX CPEACTB U METOAOB JICYCHUS,

- nus pa3paboTKM HOBBIX CPEJACTB M METOJAOB pPeabWIINTALUH
MIOCTPaIaBIIHX;

- JUIS TIONCKA HOBBIX 3()(DeKTHBHBIX METOJIOB UX BBIIBICHHUS;

- 1A JanbHEHINEeTro pa3sBUTHs IaHHOW IPEAMETHOW obmactu ¢
SIBHOW  TIPaKTUYECKOW  HANPaBICHHOCTbIO, YTO  COOTHOCHTCS €
TOCYAApCTBEHHOHN MPOTpaMMOi «310pOBbE HALIHM.

B pamkax 2JKOJIOrHYeCKOW TOKCHMKOJOIMM CBEICHHI O
MHUHUMAJIBHBIX TOKCUYCCKUX 103aX sS10B HCHOHBSyIOTCH:

- TIpH pa3paboTKe Mep 3aIIUTHI OT TOKCHYHBIX BEIIECTB,;

- JIIA BLIpa6OTKI/I MMPaKTUICCKUX MOJI0KEHU N
9KOTOKCHUKOJIOTUUECKOH 0€30I1acHOCTH B CTPYKTYpE OKOJOTHYECKON
0e3011acHOCTH BO BceX cepax HaApOJHOTO XO03sHCTRa;

- Ul OTPabOTKH M ampoOanny METOAWK OIEHKH 3KOJOTMYECKHX
PHCKOB KacaTelbHO AKOTOKCHKATOB pAa3JIMYHOIO IPOUCXOXKICHHS U
reHesnca (TpaHcTIOpTHOTO, MPOMBIIJICHHOT O, CTPOUTEIBHOTO,
CENIbCKOXO3SMCTBEHHOT0) C MMPAKTHYECKOH 3a7adeil uX MpeaynpesKaAeHNS;

- NpH ydyeTe BO3MOXKHBIX 3KOTOKCHKOJIOTHYECKHX PHCKOB JUIS
Jrosieit 1 GMOTHI B CTPYKTYPE OpraHU3yeMOil IesTeIbHOCTH 3KOJIOTHYECKOH
CITy>KOBI Ha MPEINPUATHIX PAa3HOTO MPOUIIS,

- B IIpOIEcCe MPEACTABICHUS 3KOJIOTHYECKOH OTYETHOCTH
MIPEIIPUATHIA U HHBIX XO35SHCTBEHHBIX OOBEKTOB.

KceHo6uoTnkn (0T Tped. XenoS — uyxoil u bi0S — KU3HB)
YYyXKEPOAHBIC JUIsL OpraHmnsMoB COCINMHCHMUA. K HHUM OTHOCSATCA
MPOMBINUICHHBIC 3arpsA3HCHUA, MCCTUIUABI, MPETapaTbl OBITOBOM XHUMHUH,
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JICKapCTBEHHbIE CPEJICTBA U T.II., T.€. BEIIECTBA HE 00pa3yroluecs B )KUBOM
00BEKTE, a CHHTE3UPYEMbIE UCKYCCTBEHHO YEJIOBEKOM.

OnacHocth BemecTBa (hazard) — 3T0 J0OBONBHO MIMPOKOE
MOHATHE, XapaKTepU3yIOLlee BEPOATHOCTh BPEAHOTO  BO3JAEHCTBUSA
BEIIECTBA B peajlbHBIX YCIOBHSAX IMPOW3BOJCTBA W NpuMeHeHus. [loatomy
OTIACHOCTh BEIIECTB HE MOXKET XapaKTEPU30BATHCSA OJHON BETMIMHOW IS
BCEX CIydaeB, a IMEET P IMapaMeTpoB. DTH HmapaMeTpsl OyayT HoAapoOHO
pPaccMOTpEHBI B pa3zielie TOKCHKOMETPHH.

TokcukoknHeTrnka (ot toxicon - ssm m rTpeu. Kineticos —
NPUBOMSIIIMA B IBIDKCHHE, JBIDKYLIMHCS), pas3iell TOKCHKOJIOTHH,
N3yYaONMHd CKOPOCTh M MEXaHU3MBI NEHCTBHA SIIOB, 3aKOHOMEPHOCTH
NPOTEKaHMsl TOKCHYECKUX O(PGEKTOB BO BPEMEHH, MHrpaluMu sjaa B
opraHmsMe  (IOCTYIUIGHHE, MeCTa  HAaKOIUIEHHUs,  paclpeselieHHe,
Metabonusm u BeiaeseHne) [12, 20]. B xome mocTymieHus, pacipeecHus,
BBIBEJICHHS BEIECTBA OCYIIECTBISIOTCS MPOIECCHl €ro IepeMEUIMBAHUA
(KoHBeKkUUs), pacTBOpeHus B Ouocpenax, nuddysun, ocmoca, GuibTpannu
4epe3 Guonornueckue Gapbepsi [4].

TosiepaHTHOCTL —  CIIOCOOHOCTH  OpPraHM3Ma  IIEPEHOCHUTH
BO3/ICIiCTBHE  OIPEACICHHBIX KOJIMYECTB BEIIECTB 0O€3  pa3BUTHSA
TOKCHYECKUX IPPEKTOB.

IpenenbHo-nonycrumas konuentpamusa (I1JK) xumudgeckoro
COGAMHEHUS BO BHEIIHEH cpexe — Takas KOHLCHTpAlus, IIpu
B3aMMOJICHICTBMM KOTOPOW Ha OPraHU3M YeJOBEeKAa IEPHUOIMYECKH WIH B
TEYEHHE BCEH JKM3HU — MPSAMO WJIHM ONOCPEIOBAHHO Uepe3 IKOIOTHYECKHe
CHCTEMBI, a Takke dYepe3 BO3MOXKHBIM SKOHOMHYECKHMHA ymiepd — He
BO3HHKAEeT COMATHYECKUX (TENECHBIX) MM NCHXMYECKHX 3aboineBaHuil (B
TOM YHCJE CKPBITHIX M BPEMEHHO KOMIICHCHPOBAHHBIX) WM W3MEHEHHMH
COCTOSIHHSL 3/I0POBBS, BBIXOISIIMX 3a MpPEJENsl IMPHUCIOCOOUTENBHBIX
(DU3HOJIOTHYECKNX PEAKIUi, 00HAPY)KNBAEMBIX COBPEMEHHBIMH METONAMH
WCCIIEIOBAHMS Cpa3y WM B OTJCIbHBIE CPOKH JKH3HM HACTOSIIETO M
TIOCIIEIYFOIINX TTOKOJICHHH.

OcHoBanuem st ycraHoBieHust IIJIK sBisiercs koHUenuus
IIOPOTOBOCTHU BPETHOTO JIEHCTBHS BELIECTB.

ITopor BpeaHoro aeiicTBusl (OHOKPATHOIO0 H XPOHHYECKOI0) —
9TO MHHUMajbHAas KOHIEHTpamus (7o3a) BemecTBa B  0OOBEKTe
OKpYy’)Kaloed cpensl, NpH BO3ACHCTBHM KOTOpOl B opraHmsme (mpu
KOHKPETHBIX ~ YCJIOBHSAX MOCTYIUICHHS BEUIECTBA M  CTaHAAPTHOMN
CTAaTUCTHYECKOW  Tpymme  OHONOTHYEeCKHX  OOBEKTOB)  BO3HUKAIOT
H3MEHEeHHS, BBIXOSIINE 3a TpeIeIbl (U3NOTIOTHYECKUX
MIPUCTIOCOOUTETTHHBIX peakiuid, W CKpBITast (BpemeHHO
KOMIICHCUpOBaHHas1) marosorus. Ilopor opHOKpaTHOro  JAeHCTBUS

12



0603HaYaeTCcsi CHMBOJIOM LiMj,c, MOpOr XpOHHYECKOTO JEHCTBHS CHMBOJIOM
Limch.

AnmanTanus K AeliCTBHI0O XHMHYECKUX BENIECTB — 3TO HCTHHHOE
npucrnocoOeHre OpraHu3Ma K W3MEHSIOIUMCS YCIOBUSM OKpY Karomei
cpenbl (0COOEHHO XMMHUYECKHM), KOTOpPOE HMPOUCXOIUT 0e3 HeoOpaTHMBIX
HapyIIeHWA [OaHHOM OWOJOTHMYECKOW CHCTeMBI W 0€3 TPEBBIIICHUS
HOpPMAITBHBIX (TOMEOCTaTHIECKUX) CIIOCOOHOCTEH ee pearupoBaHus. Takoe
nmpucnocoOIeHne Ha3bIBACTCS (PU3MOIIOTHIECKON, NCTUHHON WM ITOTHON
ajanTamuei.

B crpykType coBpeMeHHOH TOKCHKOJIOTMH BBIIEISIETCA Pl
KPYIIHBIX ee pa3/e/oB:

- MEIUIIMHCKAS,;

- IPOMBINIJICHHAA,

- TPaHCHIOPTHAS;

- BOGHHAS;

- CENIbCKOXO03SCTBEHHAS;

- aBHAI[MOHHO-KOCMUYeCcKas;

- paauanoHHAs;

- 9KOJIOTUYECKas.

I[lo cyrm pema, TIepeYnCIICHHBIE pa3/eNbl  TOKCHKOJIOTHH
COCTaBISIFOT OCHOBY TPEX €€ YKPYNHEHHBIX HAIlPaBICHUH — MEIUIIUHCKOM,
HApOJHOXO3SHCTBEHHON M SKOJIOTHYECKOH, YTO MPEICTABICHO HAa PUCYHKE
1 Hmxe.

MemunuHackas Haponnoxo3siictBeHH
TOKCHUKOJIOT U ast TOKCUKOJIOTHUS

DKoJioruyeckas
TOKCUKOJIOTHS

Puc. 1. CTpykTypa cCOBpeMEHHON TOKCHKOJIOTUH
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JlanHas  cxeMa  MOKasplBaeT, 4To, @O CYTH  Jeja,
HapOJHOXO3sCTBEHHbBIE oTpaciu COBPEMEHHOU TOKCHUKOJIOTUU
(IpOMBINIUTEHHOH, TPAHCIIOPTHOHM, CETBCKOXO3IUCTBEHHOMN H T.II.) CBS3AaHEI
€ KIJIIOYEBBIMH aCMIEKTaMH MEIULMHCKON TOKCUKOJIOTUH, TaK KaK pedb UAET
O HETaTHMBHOM BIIMSHMU BEIECTB-TOKCUKAHTOB Ha MOKAa3aTelH 370POBbS
pabOTHMKOB M JKWTEJEH, HAXONIIIUXCS B 30HAX BO3JICHCTBHS HaHHBIX
areHTOB.

Kpome »3TOoro, ¢ TOYKM 3peHHS COBPEMEHHON 3KOJIOTHH,
TOKCHKAHTBl BXOJAAT B TPYIIY 3arps3HSIONUX BELIECTB, [IOITOMY TakkKe
SBISIETCST ~ NPEAMETHOM  OONAcTbi0  NPHUKIAAHBIX  JKOJOTMYECKUX
HCCIIEJOBAaHUMN, B TOM YHCIIE YKOJIOT0-TOKCHKOIOTMYECKUX H3bICKAaHHM.

OKonornyeckas TOKCUKOJIOTHS eTaIu3UpyeT, CUCTEMaTH3UPYET U
00001aeT 3HaHMS U JOCTH)KEHHST MEIUIIMHCKON M HAPOAHOXO3SIHCTBEHHBIX
oTpacineil Tokcukoaoruu. Takxke ciexyeTr 100aBHUTh, YTO, TOMUMO IPOYETO,
CaMOCTOSATENILHOW HAyYHO-HCCIIEC0BATEILCKOM 00aCThI0 DKOJOTHUYSCKON
TOKCHUKOJIOTUU SABJIACTCA HU3YUYCHUEC W aHaJIW3 MCXaHHU3MOB BO3HeﬁCTBHﬂ
TOKCHYHBIX XHMHYECKHMX JJIEMEHTOB M BEIIECTB Ha OHOCHCTEMBI
Pa3IMYHOTO paHra, Kak ObUIO yKa3aHO paHee.

bonbiioe 3HaueHue B paMKax [JaHHOW HAy4YHOH JUCLUIUIMHBL
NPUIACTCS U3YYEHHIO MEXaHM3MOB M IOCIEACTBUI  BO3JEHCTBUSA
TOKCHKAaHTOB Ha TMONYJSIMOHHBIE ITI0KA3aTeNN JKUBBIX OPraHU3MOB H
YeNoBeKa, MyTel U MeXaHU3MOB MHUTPALMU TOKCHKAHTOB MO TpodHUIecKuM
CBSI35IM B 3KOCHCTEMax (B TOM YHCIIE, B aHTPOIIOIKOCHCTEMAX ), BEISIBICHUIO
3aKOHOMEPHOCTEH «BCTPAaMBaHUS» HAHHBIX MOJIIIOTAHTOB B KPYTrOBOPOTHI
BEIIECTB B OHOreoleHO03aX, OHOMax M B TIJIOOAJILHOW DKOCHUCTEME —
6uocdepe.

Taxke  KpymHBIMH  HAayYHBIMH  33JadaMH  JKOJOTHYECKOH
TOKCHKOJIOTHH SIBISIETCSA YCTaHOBICHHE MEXAHU3MOB BIIMSHUS TOKCUKAHTOB
Ha mapaMeTpbl 310POBbs HIOI[eﬁ Ha WHIAWBUAYAJIBHOM U TONYJIAIIMOHHOM
YPOBHSIX, BBISIBICHHE 30H 9KOJIOT0-TOKCHKOJIOTMIECKOT0 HeOIaronoaydus u
BBIpa0OTKa 3AIUTHBIX MEP HPOTHB 3MUCCHUU U 3arpsi3HEHHsS TOKCHYHBIMHU
BEIIeCTBAMH OOBEKTOB OKpYyKalOmeld cpexpl W B €€ COCTaBe —
YEIIOBEYECKOM CPelIbl OOMTAHMS.

OKonoruyeckas TOKCHKOJIOTUS B COBOKYHNHOCTH C JAPYTHMH
OTpacisiMH TPUKIATHONW SKOJOTUH (TIPOMBINUICHHON, TPaHCIOPTHOM,
CEJIbCKOXO03UCTBEHHOW 5KOJIOIMH, SKOJIOIMHM SHEPTETHKH, IKOJIOTHYECKUX
OCHOB YIpPaBIE€HUS NPUPOAONONB30BAHUEM U OXPaHOW OKpyKarolen
cpenbl) SBISETCS HAyYHOU 0a30M Juis:
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- pa3pabOTKM W ampo0aluy MPAKTUUCCKUX PEKOMEHMANUN IO
OCHOBaM 3KOJOTMYECKH O€30MMaCcHOr0 U 3J0POBOTO 00pa3a KU3HH B PA3HBIX
BO3PACTHBIX U TPYIOBBIX TPYIIaxX HACEICHUS,;

- BBIPAaOOTKH Mep 1O MPO(UITAKTHKE OTPABICHUN TOKCHUKAHTAMH B
OBITOBBIX, TPOU3BOJICTBCHHBIX YCIOBUIX, B TPAHCIIOPTE U T.I1.;

- 00OCHOBaHMS W TMPOPaOOTKH CHCTEMHBIX, KOMIUICKCHBIX
mporpaMM TIO0  3allUTe OKpY)Kalomed cpempl OT OSMHCCHH U
pacnpoCcTpaHeHus] TOKCHUHBIX DJIEMEHTOB U COEIUHEHUH;

- CHIDKEHUIO 3arpsi3HEHUI OMacHBIMU M TOKCUYHBIMU BELIECTBAMH,

- 9KOJIOTHIECKOH peadMIINTallny SKOCUCTEM H JJAHIIIA(TOB;

- JalbHEWIIEro CTaHOBIICHHS SKOJIOTMUECKOTO MEHEIKMCHTA Ha
MPEINPUATHIX W OPTaHU3AIMIX PA3HOTO MPOQIIS;

- 000CHOBaHMS Mep MO JdajdbHEHIIEMY pa3BUTHIO pabOTHI MO
9KOJIOTHYECKOMY HOPMHPOBAaHHUIO, SKOJIOTHYECKOMY IPOSKTHPOBAHUIO,
9KOJIOTHYECKOW MACTIOPTU3AIUH, IKOJOTMYSCKON 0€30MacHOCTH OBITOBBIX,
MIPOU3BOJICTBEHHBIX, Y4YEOHBIX TIOMEIICHHWN, W, B I1IEJIOM, HACEJICHHBIX
ITyHKTOB.

Takum o00pa3oM, COBpEMEHHasi JKOJOTHYECKas TOKCHUKOJIOTHS
MHTETPUPYET HAYYHBIE 3HAHUS U IOCTIKEHUSI:

- MEIULINHCKOM u HapOJHOXO035HCTBEHHON oTpaciueit
TOKCHUKOJIOTHH (B YaCTHOCTH);

- IPUKJIaJHON 3KOJIOTUH;

- DKOJIOTHYECKON XMMUH;

- OMOXUMHH;

- 6nou3uKY;

- QaHTPOTIOAKOJIOTUH;

- DKOJIOTHYECKHUX OMOTEXHOJIOTHIA;

- papMaKoJIOTHH U Jp. HayK.

[IpuBeneHHbIE HAYKW B COBOKYIHOCTH PACHIMPSIOT U 000TalaroT
OCHOBHBIE TEOPETHUYCCKUE MOJIOKCHHUS, IIPAKTHYECKUEC HAPAOOTKHU, a TaKKe
METOI0JIOTHICCKUI u IMOHSTHIAHBIN arnrmapar JKOJIOTHYECKOU
TOKCHKOJIOTHH.
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2. OCHOBHBIE THITHI KJIACCUPUKALINI BPEHBIX
BEIIECTB (S1I0B) U OTPABJIEHHI1: OBIIIEHA YUHBIE
MOAXO/bI

Wmeercst OoJpmioe KOJMYECTBO Pa3IMUHBIX  KIAaCCU(PHKALMHA
BPEIOHBIX BEIIECTB M OTPABICHUH, OTPAKAIOUIMX C OJHOW CTOPOHBI
MHOT000pa3me CBOMCTB BEIMIECTB M X OMOJIOTMYECKOTO ACUCTBHS, C APYTOn
— pa3sHooOpa3ue MOAX010B K JaHHOW IMPOoOIeMe pa3IniHbIX CHEIHUATIICTOB.

Knaccudukanus mo «n30MparenbHOM TOKCHYHOCTH» — JEIHT
BPEIHBIE BEIIECTBA HA CEPACUHBIC SABD», HEPBHBIC AIBDY, «SIbl TIEICHN»,
«TIOYEYHBIE SIABD», «AIbI KPOBIY, «KEITyJOTHO-KHIICYHBIE SIBD) U T.IL

B kmaccudukanuyd OTpaBJiICHUI BelIecTBa ACAT 10 MPUYHHE
BO3HUKHOBEHHUS OTPaBJIICHUN, II0 XapaKTepy pa3BUTHUs OTPABICHUM U IIO
XUMHUYECKON IPUPOJE BPEAHBIX BELIECTB M UX Ipymnn wid kiuaccos. Ilo
XapakTepy pa3BUTHUA OTPABICHUW pa3IMyalOT OCTpPbIE OTpaBICHUS U
XPOHUYECCKUC. OCTpLIe OTpaBJICHUA pa3BUBAIOTCA IPpHU OAHOKPATHOM
MOCTYNJICHUH B OPraHU3M TOKCHYECKOW 03Bl U PE3KHM, SPKO
BBIPOKCHHBIM HadajioM 3a0osieBaHus. [Ipy XpOHMYECKHX OTPaBICHUIX
MIPOUCXOMUT JUTUTENBHOE, WHOTJAa JUCKPETHOE TIIOCTYIUIEHHE BPEIHBIX
BEIIECTB B MalbIX (CyOTOKcHueckmx) no3ax. [lpm >ToM mpH3HAKM
3a0osieBaHUs TOSIBISIOTCS HE Cpa3y M HE TaK SIPKO BBIPAKCHBI, KaK IPHU
OCTPBIX OTPaBICHUIX.

XUMHUECKHE BEIIECTBA MOTYT OKa3bIBaTh Pa3HOOOPA3HOE BPEAHOE
BO3ZICWCTBHE Ha *XMBOH opraHusM. OHH MOTYT BBI3BIBATh BOCIAJICHHE,
JucTpodUUecKne W3MEHEHHs;, JIMXOPaJKy, ajulepruyeckue 3a0oJeBaHus.
Bpe,[[HI)Ie BCHICCTBA BHI3BIBAOT U3MCHCHUS B HepBHOﬁ CUCTEME, TTIOPAKCHUEC
OpraHOB JbIXaHWs, UBMCHCHUS B cep):[equ-cocy,uHCToﬁ CHUCTEME, B KPOBH,
B OpraHax MumiCcBapCHHUs, B MO‘IeBBII[eHHTeHLHOﬁ U TOJIOBOH CHCTEMAX, B
SHJIOKPUHHOH CHCTEME, BBI3BIBAIOT M3MEHEHHUSI KOCTHOW CHCTEMBI, KOXKH, €€
MIPUIATKOB. BpesiHbIe XUMHYECKHE BEIIECTBA MOTYT BBI3BIBATh OTIAJICHHbIC
TIOCJIEACTBUA BO3JCHCTBHA HMX Ha Owuomormdeckuid oOwvekr. K HuM
OTHOCHTCSI HapyIICHHE Pa3BUTHSA IUI0Ja (IMOPHOTPOIHOE M TEPaTOreHHOE
JICHCTBHUE), TOBPEXKICHUE HACIIEICTBEHHOTO aIllapara KJIeTKH (MyTareHHOe
JICUCTBHE) W 3JI0KAYECTBEHHOE NEPEpOXKJICHUE KICTKH (KaHLIEPOTreHHOE
NEHCTBUE).
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3. COBPEMEHHBIE KIIACCU®UKAIINUA SKOTOKCUKAHTOB

OO0menpu3HaHHO 1 HOPMATHBHO 3aKPEIUIEHHON KiIacchupuKaIen
SBJISCTCS BblIeJIEHHE 10 YPOBHIO BO3IefiCTBUS Ha YeJI0BeYeCKHH
OpPraHm3M «KJacCOB ONMACHOCTH BpPeIHBIX BemlecTB», corijacHo ['OCT
12.1.00 -76 [8]:

| kmacc — upe3BEIYaifHO ONAacHbIe XMMUYECKHE BEIIEeCTBA;

Il k1acc — BBICOKO OnacHble XMMHUUECKHE BELIECTBA;

111 xace — xuMHUYecKre BeIecTBa yMEpeHHON OMacHOCTH;

IV knacc — ManoonacHbIe BEIIECTBa.

OT0 TUrHeHHYecKkas KiacCH(HKAIMi TOKCHKAaHTOB. HopMEI
KJIaCCOB MX OIACHOCTH JUIS YeJIOBEeKa IPUBECHBI B Ta0I. 1.

Ta6muua 1. HopMbI KI1accOB OMACHOCTH TOKCHYHBIX BEUIECTB IS
YeIOBEUECKOro opranusma [8]

Hopma JUIA KJTAcCOB OMAcHOCTH

[Moxazatenn
| 2 3 4

1 2 3 4 5

[TIJIK BpeaHbix Bewecrs B BO3-

JyX paBoscH 30151, MI/M Menee 0,1 0,1-1,0 |1,1-10,0 |Bonee 10,0

Cpenusis cMepre/bHas 103a IpH

Menee 15 | 15-150 | 151-5000 | Bonee 5000
BBE/ICHHH B JKEITYIOK, MI/KD

Cpennsisi cMepTesbHas 1032 HPH

Memnee 100 | 100-500 | 501-2500 | Bonee 2500
HAHECEHHH Ha KOKY, MI/KT

Cpennss cMmeprelbHas KOHLEH- Metiee 500 500~ 5001- bonee
TpaLHs B BO3IYXE, MI/M 5000 50000 |50000
KBHO bonee 300 | 300-30 [29-3 Menee 3
3o0Ha ocTporo jeitcTBus Memnee 6,0 | 6,0-18,0 | 18,1-54,0 | Bonee 54,0

3ona xpounueckoro jeitcreus | bonee 10,0 | 10,0-5,0 14,9-2,5 [ Menee 2,5

[Iupoxoe  pacmpoctpaHeHne mnpuobpena  KJaaccHpUKaLHUs
TOKCHYHBIX BellleCTB B HAPOIHOM Xo3siicTBe [36]:
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- OBITOBBIE OTPpaBJIAIOIINC BCUICCTBA,

- OBITOBBIC XMMHKATBI;
- JIeKapCTBEHHBIE CPEIICTBA;
- IPOMBIIIUICHHBIE SIBI;

- SITOXUMHKATHI (IECTUIINIbI);

- Grosornyeckue (JKUBOTHBIE, PACTUTEbHBIE, [PUOHBIE) SIIBL.

Kaaccupuxanusi TOKCHKAHTOB MO XapaKTepy TOKCHYECKOro
BO3/IelicTBHUA Ha uenoBeka [23]. /lanHas cuctema oTpaskeHa B Ta0. 2.

Tabmuma 2. Knaccudukanms TOKCHKaHTOB IO XapakTepy
BO3JEUCTBUSA HA JIIOAEH

ETIEIOCTH — C0HENS)

CrenmannucTaMu u
KJIaccu(pUKaAnus  SIAOBUTHIX

BeIECTB IO

SocdopopramrEane EECSTHININ: (X10podoc,
E=ptodoc nop |, Smone B0B ("Ba-¥ic”, sapmn
m)

SECYCHAS 0SS, WA | S70 COCTER. PIVD
(o=a)

Comrmsems mRenoTs B 22 DDOESQTESIe. YTapEssi 123,
AWOrOT B ero cypporam. BOB (xaopmees)
Osmemi 23012, BOB ($oren. mfoaes]
Xaopmapes BOB{Cr-5" szecrrn ) 2w
EPEIEY ERCI0T I RI0EN

Hapsomss (soe=m. oo, anpomm. 508 (Ta-r.

T

JICI - Immaaen mrepryscec HROTR)

HUCCIICT0BATCIAMHA MIPUMECHACTCA
H36ﬂpaTeﬂbHOCTl/l Hux

TOKCHYHOTO ITPOABJCHUSA, UTO IIPEACTABICHO Ha Tabi. 3.
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Ta6uia 3. OcoGeHHOCTH U30UPATETBHOTO BO3EHCTBHS TOKCUKAHTORB [28]

Cepneunbie 81bl — KapJAHOTOKCH-
4ecKoe ICHCTBHE, HapyIUeHHe
pHUTMa ¥ MPOBOAMMOCTH CepAalia,
TOKCHYeCKan AUCTpodus MHo-
Kapaa

Cepaeynble MUKO3HIbI(AUTUTANNC,
JUPOKCHH, NAHTO3H ), TPHLMKIIHYE-
CKHE aHTHAENPECCAHTDI, pACTHTE/IbHbIE
AAbI (YEMEpPHLA, 3aMaHKXa, XHHHH),
KHBOTHBIE A7bl (TATPOAOTOKCHH), CONK
Hapus, Kanus.

Hepaheie aab1 — Heliporokcue-
CKOE ICHCTBHE, HAPYIUEHHE NCH-
XHYECKOI 1eATENbHOCTH, TOKCH-
YecKas KOMa, TOKCHYECKHE T'H-
MEepKMHE3bI H Napannyy

HapKOTHKH, TPaHKBHIU3ATOPBI, CHO-
TBOPHbIE, PochopoopraHnyeckHe co-
CAHHECHHA, YrapHBIif ra3, NPOH3BOAHbIE
H30HHO3MAa (Tybasua, Gprusasun), an-
KOr0/lb H €ro Cypporarhl.

[TeyeHouHbIE AAbI —
renaToToOKCHYECKOE NEUCTBHE,
TOKCHYECKas rernaTonarTHs

XNopHpOBaHHbIE YrIEBOAOPOAbI (AH-
XJIOpITaH), AA0BUThie rpuOsl (6neaxan
noraHka), heHosbI i abACTHIbI.

KpoBsHbie 8/1bI —reMaTOTOKCH-
4ecKoe ACHCTBHE, reMONH3, MET-
reMornoduHoobpasoBaHe

AHHIIHH U ero NMPOH3BOAHBIC, HHTPH-
Thl, MbILLILAKOBHUCTHIN BOOpOA.

JKenyaouHO-KHUIEYHbIE AMIBI —
racTpPOIHTEPOTOKCHYECKOE Aeii-
CTBHE, TOKCHYECKHI raCTpOIHTE-
pHT

ernKue KHC/I0Thbl H 1IENT0YH, COCIH~
HCHHA TAXKENbIX METANJIOB, MbILIbAK.

JleroyHbie afibl — My1bMOHOTOKH-
YECKOE NEHCTBHE, TOKCHUECKHUI
orek, Gpudpo3 nerkux

Okucnbl a3ota, docrew.

Ilo cnoco®y wu3oJupoBaHWs M3 OHOMATepUaJia BBIICISICTCS
[IECTh TPYII TOKCHYHBIX BEIIECTB (TOKCHKO-XHUMHUYECKasl KIaCCUPUKAIIHA):

- COCOUHCHWS, YCTaHABIMBacMBIE B caMOM OWoOMarepuale:
(MOHOOKCH] yTiepona);

- W30JHMpYEMbIe HAcTaMBaHHEM C BOJOW Oe3 MOAKHCICHUS /
MOJIIIETaYUBaHus (SIKHE IICTOYH, HEOPTaHHMYCCKHE KHCIOTHI, CONH psiia
HEOPraHUYECKHUX KHUCIIOT;

- U30JIMPYEeMbIe C TOMOIIbIO HACTAWBAHMS C MTOJKUCICHHON BOJIOW
/ ¢ TOJIKUCIIEHHBIM STaHOJIOM (0apOUTYpaThl, aJKAIOHIbI, CHHTCTUICCKHE
aHaJIOTU aJIKAJIOW/Ibl U JIP. CHHTETHYECKHE OPraHMYEeCKUE BEIIECTBA);

- M30JIUPYEMbIE TIOCPEJICTBOM ITyTEM MEPETOHKHU C BOJSHBIM [ApOM
(xJ10pIIpON3BOIHBIE  ANU(pATHYSCKUX YTIICBOJOPOJOB, (EHOJI, aIeToH,
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bopManbaerua, ITUICHIIMKOIb, CONH CHHHUIBHOM KHCIIOTHI, CHHHIbHAS
KHCIIOTa, HEKOTOPBIE CIHPTHI, YKCyCHAsl KUCIOTA, TETPAITHICBUHEI U DAL
ap.);

- HM30JHpYeMBIC C MOMOIIBI0 MEHEpAIM3aliy OHoMarepuaia
(«MeTaInYeCcKue SAbD»);

- HM30IHPYEMble MOCPEACTBOM HACTAMBAHUS C OPTaHUYCCKUMHU
pacTtBopuTessiMH 0€3 TOOKHCICHHs / MOIIICTAYNBaHUs, KOTOpHIE HE
CMEIIUBAIOTCS ¢ BOOH (smoxumukaTer) [18].

Hano mo6aBuTh, YTO BCe MPHBEICHHBIC BBIIIC KIACCH()UKALUH
HCIONB3YIOTCS aKTUBHO B JKOTOKCHKonormu. K Hacrosmemy AHIO
OYEBHIHO, YTO YHHBEPCAIBHOMN KIAaCCH(HUKALIH CIIE HE CO3IaHO.

Cpenu  DKOJNOTOB TakKe MPHHATO JCTUTh TOKCHKAHTHI Ha,
COOCTBEHHO, YKOTOKCHKAHTBI U CYIIEPIKOTOKCHKAHTHI (PHC. 2).

O0o011eHHas
Kiaccudukanus
BPEIHBIX BEIICCTB

DKOTOKCUKAHTHI Cynep3KOTOKCHKAHTBI

Puc. 2. DKOTOKCUKaHTHI U CYyNIEPIKOTOKCUKAHTHI

JanHas kmaccudukaiys, B CyIHOCTH, OOBEIMHSCT B ce0e MHOTHE
Jpyrue KJIacCU(pUKAIMK TOKCHYHBIX BEWeCTB, 3(PdEKTsl KOTOpPBIX
IOPOSIBIISIIOTCS HAa OPraHU3MEHHOM, NOMYJSIIMOHHOM U 3KOCHCTEMHOM
YPOBHSIX opraHuzanuu ouocucrem. To ecTh OHa siBisieTcst B OosblIel Mepe
0000menHol. BnobaBok MOXHO cKa3aTh, 4YTO CpeId  OKOJOTOB
BOCTpeOOBaHBI, KaK COOCTBEHHO  MEIWIIMHCKHE (THTHEHHYECKHe,
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KIMHUYECKUE, (hapMakoJIOTHYECKHUE), TaK u KiaccuuKaIum,
UCTONB3yEeMbIe B TOKCHKOJOTHMYCCKOW XWUMUHM. B mociemHem ciydae
OOJIBIIIOC BHUMAHUE YJCHACTCS XUMHYCCKOW U (DU3UUCCKON MpHpoje
9KOTOKCHKAHTOB.

HaxkormeHHbIe HAYKOW CBEJICHHS O 3arps3HUTEIISAX, B TOM YHUCIE, O
BEIIECTBAX C TOKCHMYHBIMU CBOHCTBAMH OJHO3HAYHO CBHCTEIBCTBYIOT O
HEOOXOAMMOCTH BBIJCICHUS TPYIIbl COCAWHECHUH, OOBEAMHEHHBIX O[T
00IIMM Ha3BaHHEM «CYNEPIKOTOKCHMKAHTOB». OCOOCHHOCTH WX COCTOUT B
TOM, 9TO JaKe B YPE3BBIUANHO MaJBIX KOJMYECTBAX (03aX) OHU CIOCOOHBI
BbI3BaTh CHIILHOE TOKCHYECKOE JCHCTBHE, MPUYEM IMHPOKOTo CHeKTpa (B

T.4., OJHOBPEMEHHO o HECKOJIBKUM MEXaHU3MaM). K
CYNEpPIKOTOKCUKAHTaM, K IpPUMEPY, OTHOCATCA TaKUe€ COECIAMHEHUS:
OCH3aHTpAICHEI, HUTPO3aMUHBI, MHUKOTOKCHHBI, Ha(TaTaMUHBI,

nubeH30(ypaHbl, AMOKCHHBI. MHOTHE CyNEepIKOTOKCUKAHTHI CIOCOOHBI
AKKyMYJIHPOBAaThCs, KaK B OMOTHYECKHX, TaK U B aOMOTHYCCKHX 00BEKTaX
oKpyskatorieii cpensl. [Ipu aHamu3e 0cOOCHHOCTEH TOKCHYHBIX MPOSBICHUN
JUTS KOMIIOHEHTOB OMOTHI M YEJIOBEKA CYNEePIKTOKCUKAHTOB 3HaueHus 11K
YK€ HEe UMEIOT CMBICIIA, T.K. 3TH areHThI B MAJIbIX [103aX CIIOCOOHBI BBI3BATH
HEeraTWBHBIE W JaXke JieTtanbHble 3(QeKThl B KJIETaKax, TKaHAX U B
6uocucremax Oosee BbICOKOro mopsizka [19].

Pestomupyst Bblllie H3J0KEHHOE B JAHHOM pasjene, MOXHO
YTBEPIKAATh, YTO IKOTOKCHKAHTBI — IIMPOKUI MepeveHb BPEIHBIX BEUICCTB,
HMEIOUIMX pa3sHooOpa3Hoe JieicTBME Ha OpraHM3Mbl W 4eJOBEKa,
9KOJIOTHYECKUE I(PPEKTHI KOTOPBIX MPOSBIISIOTCS HA Pa3IUYHBIX YPOBHIX
OpraHu3aI[UH KHU3HH.

Kom0uHupOBaHHOE, KOMILIEKCHOE H COBMECTHOe JeiicTBHe
IKOTOKCHKAHTOB

KomOuHnpoBanHoe  JelCTBHE  BpEIHBIX  BEUIECTB —  3TO
OIHOBPEMEHHOE WM  IIOCJIEAOBaTeJbHOE JeHCTBHE HA  OpraHu3M
HECKOJIBKMX BELIECTB IPH OJJHOM U TOM K€ ITyTH MOCTYIUICHHS.

Cymmanus (aIMTHBHOCTb) — SIBJICHHE aJJUTHBHBIX 3(deKToB,
HMHAYIMPOBAHHBIX KOMOMHUPOBAaHHBIM BO3IECHCTBUEM.

[ToTtenmmpoBanne (cuHEprusM) — ycuieHne >(dexTa aeicTBus,
3¢ ekt OobIle, YeM CyMMAITHUS.

AHTaronnsMm — 3QQeKkT KOMOMHHPOBAHHOTO BO3JICHCTBUS, MEHEE
0’KHaEMOT0 TIPH TIPOCTOH CyMMAIIHH.

KomOuHnpoBaHHOE BO3JEHCTBHE MOXET HMPOHMCXOIUTH KaK IpH
OJTHOKPAaTHOM (OCTPOM), TaK M IPH XPOHHYECKOM BO3JEHCTBHH s110B. Ipu
OJTHOKPAaTHOM JCUCTBUM aJAWTUBHBIA A(PQeKT HaOmomaeTcs y BEIIeCTB
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HApKOTUYECKOTO JICHCTBHSA U Yy pa3ApakarolUX ra3oB: XJIOpa U OKCHIOB
a30Ta, OKCUJOB a30Ta M CEPHUCTOTO ra3a, CEPHUCTOTO ra3za U adpo3oieit
CEpHOMU KUCIIOTHL.

[IprumHOli CcHHepru3Ma MOXeT OBITh TOPMOXKEHHE OTHHUM
BEIIECTBOM IIPOLECCOB OnoTpaHchopManuu Wi MeTaboiu3Ma Jpyroro
BemlecTBa. Tak, ycWiIeHHe TOKcHueckoro s¢d¢exra HaOmomaercs Ipu
KOMOWHHUPOBAHHOM BO3JICHCTBHHM HEKOTOPHIX Map (ochopopraHmIecKux
npenaparoB  (MOJAaBICHHWE  XOJMHICTEPa3bl OJHUM  BELIECTBOM U
TOPMOXKEHHE BCJIEJICTBUE O3TOTO JIETOKCHKAIMU Jpyroro). Xiopodoc u
kapbodoc, kapbodoc u Tnodoc naroT 3hHEeKT TOTCHIUPOBAHHS.

AHTaroHu3M MOXET HMETh MECTO IPH COBMECTHOM BO3/CHCTBUH
OIHOTHUIIHBIX IO MEXAHU3MY HeﬁCTBHH BPCAHBIX BCHICCTB. TaK, BBICOKHC
KOHLICHTPALMH 3THIOBOTO CIIMPTa 3aMETHO CHM)KAIOT TOKCHYIECKUH 3 (et
METWJIOBOTO 3a CUCT KOHKYPEHIMH 3THX CIHPTOB IPU UX METaOOJIM3ME B
opranm3me. Ilpu sToM B Oouiblieil cTeNeHn MeTaboIM3UPYETCs STHIIOBBINA
CHHPT, MNPEUMYIIECTBEHHO pacxXoaysl OKHCIHUTENb W  HCKII0YaeT
BO3MOXKHOCTh JICTAJIBHOTO CHHTe3a (opMalbleTHIa W MYypaBbUHOMN
KUCIIOTBI U3 METaHOJIA.

Jlst BOIPOCOB OXpaHbl OKpY’KaloIleil cpefsl OONBIIOE 3HAUCHUE
UMEeT KOMIUICKCHOE BO3ICHCTBHE BEIIECTB, KOTZAa OHH MOCTYNAlOT B
OpraHu3M OJHOBPEMEHHO, HO Pa3HBIMH ITyTSMH (depe3 JbIXaTelbHbIe MyTH
C BIBIXa€MbIM BO3AYXOM, YEpPe3 KEIyJI0K C MUIIECH U BOJIOH, Yepe3 KOKHbIE
TTOKPOBHI).

OnHOBpPEMEHHOE WIIM TI0CIIE0BAaTEIbHOE AEHCTBUE HA OPraHW3M
(akTOpoB  pa3NMYHOM  OPUPOIBl  (XUMHYECKUX,  OHMOJOIMYECKHX,
(U3MYECKNX) HA3bIBAETCSI COBMECTHBIM JICHCTBUEM.
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4. IECTULUIBL: KJTACCUO®HUKALINS, BJUSIHUE HA
OKPYIKAIOIIYIO CPELY

Pestis (;at.) — 3apasa, Bpem, BpeaHbIi opranmsM, cido (rped.) —
y6usaro.[lecTuiIaMu Ha3bIBAIOTCSI XUMUYECKHE BEIIECTBA, UCIIOJIb3YyEMbIE
st GopbObl € BPEAHBIMH OPraHU3MaMH, MOBPEKIAIOIMME PACTEHH,
BBI3BIBAIONIMMU [OPYY CEIbCKOXO3SUCTBEHHON MPOIYKIMH, MaTEPUAIOB 1
U3IeNuii, a TAKKE C MapasuTaMy U IEPEHOCYMKAMK OTACHBIX 3a60sIeBaHuMi
YEJIOBEKA U KUBOTHBIX.

Ilo EHIC® BOIEHCTEHA
| ITo RaxOEISHHED E CpeIax: ‘ ypo o

SHOMOTHUSCEHIL,

BHIHOMOTHYSCERE,

KoumnnexcHeL Hz0upat eneHELT G O MM HHEC K E,
TeHSTHYSCEHT

| Aroe e prE | Bommsit | \ na dwrwec st | |

Ilo cTeneHE EOSOSHCTENA;

TETAMEHEL,
‘ $asTOop SArPASHEHILA CPe Ik | SCT pEMAMEHEL,
TTHM HTH YOI,
CTHMIHPYEOM i
Mo ouepemrocTH
IPCHCE CHTEHE A To o6®eKTY BOIEHETER T
MEPEHTH BT HE THEHTYRIEHEL,
ET OpSTHETH TPHINOEDH,
TOT WA OHE B,
GHOI 2HOT HYaE i
ITo mpomCx oI SHEE: [T pervmapyem OCTH: Ilo Ka9eCTEY,
AHTPOT OTEHH EIX PETHITH [Py =M BIHE, M'\-’I&I‘BEE]:I%L
HEPETTH PYEMEL TEPA TONSHHEIH,
GrMacTOM OTEHHELI,
Mo pacopocTpa HERHOC TH: HAHI 2pOTSH B,
\i BT EHHELL
/ [lo npocTpaRCTEY: Io xapasTepy:
Bo epemenm . MECTHEIH, ES ECTESHHO-
HCTCPHASCKHE, PETHOH AMEHEL, SHEPreTHUSCHHE,
AEHCTEYIOMNH, TIOGATEH BT EHMHYSCEHT,
MM IAET HELL OHOMOTHYSC EH 3K THERBIH

Puc 3. Knaccudukanus XuMHYECKHX CPEACTB 3aIINUTHl paCTeHUIH
KaK 3KOJIOTHYECKOTO (haKTopa

Knaccudukanus necTHnmoB, UCTIOIb3YEMbIX B CEIILCKOM
XO3STCTBE 110 HA3HAYEHUI0 TIOKAa3aHA Ha PUCYHKE 4.
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HNucexktunugsl <— —» XeMOCTEpUIISIHTBI
OyHrunybl +— —> Bupycouas
I'epOurust +— — bBakTepuIuIs!
ApOopuruasr ¢— — JlapBunus
Axkapuuuast +— —»  OBULUIB
Hematumunpr <€— —» MOJUIIOCKOLUIBI
Ponentunnasr €— TECTHITAIBE — BepMunms
Adurmast +— —» ABULUIBI
AJBIUALAIBI <+ —» 300115l
Hedonuanter € —» JlecukaHTbl
PenemnenTsl <+ —» ATTpaxaTaHThI
AHTHDUIAHTE €— —» [ameToruabl
PerapnanTet <« —» HxTronumsr
Wuruburopsr «— — DepoMOHBI

Puc. 4. Knaccuukarus mecTUIAIOB IO Ha3HAYCHHUTO

Hncexmuyuowr — cpencTsa st 00pbObI ¢ BPETHBIMH HACEKOMBIMHU.

@yneuyudvl — nast 60ppObI ¢ TPUOHBIMHU OOJIC3HSIMH PACTCHUUA U
Ppa3IMuHBIMH TPHOaMHU.

T'epbuyuowvr — cpenctsa s 0OpHOBI C TPABSIHUCTHIMH  COPHBIMU
PacTEHUSAMH.

Apbopuyuovr — cpenctBa il yHUUTOXKEHHUS HEXKeIaTelbHON
JIPEBECHO-KYCTAPHUKOBOM PACTHTEILHOCTH.

Axapuyudwvl — cpecTBa Ut 00pbOBI ¢ KITSIaMu

Hemamuyuoer — cpenctBa juis O0OphObl C KPYIJIBIMU UYEPBAMHU
(Hemaromamu).

Pooenmuyuoer — cpeactBa miast OOpeOBI ¢ MBINICBHIHBIMHU
IPBI3yHAMH.

Aguyuosl — cpenctsa it 00pbOBI C TISIMH.

Anveuyudsl — cpefcTBa Ul YHHYTOXKEHHUsS] BOAOPOCIEeH U KOpHEH
PacTUTENLHOCTH B BOJIOEMAX.

Jeghonuanmer — cpeacTBa Al yIAICHUS JTIUCTHEB.

Penennenmul — BelleCTBa, 3alaXx M BKYC KOTOPBIX OTITyTHBAIOT
KHBOTHBIX.

Anmugudoanmer — BelecTBa, NOJAABIISIIONINE aKTUBHOCTD ITUTaHUS.

Pemapoanmer — cpeacTBa sl TOPMOXKEHHMS POCTa pacTeHUH B
BBICOTY U ITOBBIIIEHHUS yCTOWYNBOCTH UX K IOJIETaHHUIO.

Xemocmepunsinmol — CpeJICTBA JUIS TIOJIOBOH CTEPHIIM3ALINH

Bupycoyuodwur — cpencrsa i 60pb0BI ¢ BUPYCaMH.
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baxmepuyuovr — BemectBa i1 OoppOBI ¢ OakTepusMH |
OakTepuaIbHBIMU OOJIE3HSIMH PACTEHHIH.

Jlapsuyuowr  —  cpenctBa Ul YHUUTOXKEHHS  JIMYHMHOK
YJICHUCTOHOTHIX.

Osuyudvl — cpencTBa Uil YHUYTOKEHNUS SIUL] YWICHUCTOHOTHX

Monnmockoyuoder — cpenctBa A OOpEOBI ¢ MOJUTIOCKAMH U
CITU3HAMH

Bepmuyuowvr — cpenctsa st 60pbOBI ¢ YepBIMH

A6uyuodsl — cpencTBa IJIsl yHUITOKCHUS HEXKENIATEIbHBIX ITHI]

3ooyuoer — cpencTra 11 OOPHOBI C TO3BOHOYHBIMH JKUBOTHBIMHU

Hecuxanmer — cpencTBa Uil MOACYLIMBAHMSA PACTCHHH Tepen
yOopKoit

Ammpaxmanmul — BEIECTBA, 3a1aX U BKYC KOTOPBIX IPHUBJICKAIOT
KHBOTHBIX

T'amemoyudvl — BeNIECTBA, BBI3BIBAIOIIIE CTEPUILHOCTD COPHSIKOB

Hxmuoyuowvr — cpencta it 60pbOBI C HEXKEIATEIBHBIMUA BUIAMU
pBIO

@Depomonbl - BEIIECTBA, NPOIYLHPYEMBIE HACEKOMBIMH |
BBIJIEIISIEMBIE B OKPY’KAIOLIYIO Cpey A BO3ICHCTBHS Ha APYTHE 0COOH

Hneubumopei - OpraHUYIECKUE WIM HEOPraHWYECKHE COCIUHEHHUS
Pa3IMYHON NpPUPOIBI, a TaKXkKe INPOAYKTHI METaboIM3Ma KIETKH, IT0X
BO3/ICHICTBMEM  KOTOPHIX YAaCTHYHO WM TIOJHOCTBIO  ITOJABIISIETCS
AKTUBHOCTH (DePMEHTOB HJIM OOMEHHBIX TIPOIIECCOB KUBOTO Opranu3ma [17]

B 3aBucuMOCTH om moKcuuHOCMU U CHIENEHU ONACHOCHMU
MECTHIUIBI TT0 OCHOBHBIM KPUTEPHUSIM JIEJSITCS Ha psijt Tpymm (puc. 5).

|I. IIo TOKCHYHOCTH IIPU BBEJEHHUH B KEIIYIOK IKCIIEPUMEHTAILHBIM
JKUBOTHBIM (KkpbIcam) [20].

CHIIBHOICHCTBYIOIINE BEICOKOTOKCHMYHEIE
SIIOBUTHIE BEIIECTBA SIIOBUTHIE BEIIECTBA
Clso 1o 50 mr/kr \ f Cso0 51-200 mr/xr

| IecTULMIBI
CpeqHeTOKCUIHEIS J \ ManoTokcHYHEIS
SIZIOBUTHIE BEIIECTBA SIZIOBUTHIE BEIECTBA
CJs0 201-1000 mr/kr CHso 6onee 1000 mr/kr

Puc. 5. Knaccupukanus necTUIIMIOB MO TOKCHYHOCTH TPH BBEICHHH B
OpraHusM
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II. ITo TOKCHMYHOCTH MPH IMOCTYIICHUU Ye€pPE3 KOKHBIE ITOKPOBLI (KOKHO-
pE30pOTUBHAS TOKCUYHOCTD).

Tabmuna 4 - Kinaccudukanus necTUIUI0B 0 TOKCHYHOCTH MPH
MOCTYIIJICHUH Yepe3 KOJKHbIE IOKPOBBI

Knacc TokcuunocTr Clso,
MI/KT
UpesBbIuaiiHO ONacHbIE Mesnee 100
OmnacHble 101-500
YMepeHHO omnacHbIe 501-2500
MarnoomnacHsie bonee 2500

[Mox koesrcno-opansrvim KoIhuyuennmom NOHUMAIOT OTHOLICHHE
BenuunHbl CJl50,yCTaHOBIEHHON NpH HAaHECEHWH BEUIECTBA Ha KOXKY, K
Clso mpu BBeIEHHWU €ro B >KeIyJoK. Uem OoJblIe BETUYMHA KOXKHO-
opanbHOrOo KO3(duiMeHra, TeM MEHbIIEC OMACHOCTh BO3HUKHOBEHUS
OTpAaBJICHUI NPH MOTIAIaHUU BELIECTBA Ha KOXKY.

IIpu BeIOOpe mTpenapaToB ¢ OJUHAKOBOW TOKCHYHOCTHIO
MPEIOYTEHHE CIIEAYyeT OTAaBaTh TEeM, KOTOpBIE OONAmar0T MEHBIIeH
KOXKHO-pe30pOTHBHOMN ToOKcHIHOCTHIO [20].

III. ITo creneHu JETYYECTH.

o cTemenu neTydecTH mpenapatsl AeATCA Ha YeThIpe Kiiacca
omacHocTH (puc.4). UpesBbIuaifiHO omacHbIe penapaTsl 1 kimacca
OTACHOCTH OTJIUYAIOTCS BBICOKOH JIETY4ECThIO, IPOHUKAIOT B OPTraHU3M
YCpe3 OpraHbl AbIXaHUA U XapaKTCPU3YIOTCI UHI'aJIAIUOHHBIM }IeﬁCTBHeM.

1-i xnacc: 2-11 Kacc:
Ype3BbIYANHO Kiace OIlaCHBIE
OIIaCHBIE OIIaCHOCTHU
501-2000
< 500 Cpennsist
cMepTeNbHas
3-it Kimacc: 1 TPAI B 4-ii xnacc:
YMEPEHHO Bosayxe Cllso MaJIOOTIACHBIC
(mr/m®)
OIIaCHbIE
> 20000
2001-20000

Puc. 6. Knnaccuukanus mecTUIHIOB IO CTEIICHH JICTyYECTH

26



1V. Ilo kymyasuu.

1. BemiectBa, SIBISIOUINECS YPe36bI4aiiHO ORACHbIMU, KOIDDULUECHT Ky-
myssiud Menbie 1 [16, 17].

2. Onacnvie Beuiectsa - ko3bpuuuent kymymsinuu 1-3 [16, 17].

3. Ymepenno onacnole BeuiectBa - ko3hpunmentr kymyssinuu 3,1-5 [16,
17].

4. Manoonacueie Benectsa - Kodhpuiuent kymysinuu 6omnee 5 [16, 17].

V. Ilo CcTOHKOCTM B NHOYBE NECTULHIBI HOAPA3ACIAAIOT Ha CIEIYIOIINE
rpymisl (puc. 7).

UpesBblualiHO OmnacHele
OIacHBIE \ f BpeMsI Pa3JIOKEHUS
BpEMsI PA3JI0KECHHUS 6-12 mecses

> lroma IlecTurmasr

\ ManoomnacHbie
BpEMsI Pa3I0KEHUS
< 1 mecsma

YMEpEHHO OITaCHBIC
BpeMsI Pa3I0KEHUS
< 6 MecsIEB

Puc. 7. Krnaccmpukamuss NECTUOHIOB II0 YCTOHYMBOCTH K
Pa3NoKEHUIO B IOYBE JI0 HETOKCHYHBIX KOMIIOHEHTOB

K cmoiikum oTHOCATCS meCTUIUIbLI, 00JaJaroIue OYeHb HH3KOI
JIETYy4YECThI0, XUMHYECKH HE M3MEHSIOLINECs I0Jl BIUSHUEM aTMOC(hEpHBIX
¢axtopoB, Takue kak cumasut, TMT/I, munepansubie Macia, JJHOK u ap.

[Tpenaparel, o0JiafarOIMEe CPAaBHUTEIBHO HHU3KOH JIETY4ecTblO,
MEUICHHO HM3MEHSIONINEe XHMMHUYECKHEe CBOICTBa, Takue Kak KapOodoc,
xmopodoc, pochamun, kapdatroH, 3¢upsl 2,4-J1 U Apyrue, OTHOCATCS K
rpyiie ymepenno cmoiikux [17].

[Nectunmapl, moxaBepraromyecss 3HAYUTEILHOMY HCIAPEHHUI0 |
XMMHYECKUM M3MEHEHHSM I10]] BIMSHHEM OKpY>Karollel cpelbl, OTHOCSTCS
K TPYIIE MA10CMOUKUX: 3TO (YMHUTaHThl. XpaHEHHE JIOITyCKAETCs! TOIBKO
B FEpMETUYHOMN YIIaKOBKE.

VI. ITo 6macToMOTeHHOCTH
SIBHO KaHLIEpOTE€HHbIE
Kanueporennsie
CnabokaHIieporeHHbIE
Iono3purensHble
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M3BeCcTHO BO3HUKHOBEHHE paka Yy JIIOJICH. KaHHepOFeHHOCTL
JOKazaHa Ha JKHMBOTHBIX. Cnabnie KaHOCpPOTreHbl  JId  KUBOTHBIX,
TCOPETUYCCKU MOKHO MPEAINOjgaraTtb 01aCTOMOIEHHEIE CBOMCTBA.

bnacmomozennocmov - 3170 CIOCOOHOCTH BCHICCTBA IIOBHIIIATH
PUCK BOBHUKHOBCHUS 3JIOKAYECTBEHHBIX HOBOO6pa3OBaHI/117L

VII. Tlo TepatoreHHOCTH

XapakTepHucTUKa [Tokazarenu

OTIACHOCTH

SIBHBIE TEpPaTOTEHBI M3BecTHBI ypOACTBA y JIFOJEH U JKUBOTHBIX

IMono3purensHbIe Hamnmume naHHBIX B 9KCTIEPUMEHTE Ha
JKHBOTHBIX

Tepamozennocms - (Tped. teratos - 4yAOBHIIE, YPOI, YPOICTBO) -
CBOWCTBAa (PH3MUYECKOTO, XMUMHYECKOTO WM OHOIOTHIECKOro (hakropa
BBI3BIBATh  HAPYIICHUS Mpolecca 3MOpHOreHe3a, MNPUBOIAIIME K
BO3HUKHOBEHHIO aHOMAJIUH.

VII1. TTo 3MOpHOTOKCUYHOCTH

XapakrepucTuka [Tokazarenu
9MOPHUOTOKCHYHOCTH
W3bupatensHast BrrsBseTcsi B HeTOKCHYHBIX 103aX IS

MAaTEepHHCKOIO0 IJI0Ja
YMepeHHas [NposiBisieTcst HAPALY € IPYyTHMH
TOKCHYECKIUMH dPPEeKTaMu

Imbpuomoxcuunocms - CIOCOOHOCTH HEKOTOPBIX XUMHUYECKUX
BEIIECTB U OMOJIOTMYECKHX areHTOB (HAIp., BUPYCOB) IIPU NPOHUKHOBEHUH
B OPT'aHU3M BBI3BIBATh T'MOENIE YMOPHOHOB.

IX. ITo anmnepreHHOCTH

YpoBeHb [Tokazarenu

CuibHBIC BrI3bIBafOT aniieprudecKie COCTOSHUS JTaXke B
aJIePreHsl HEOOJBIINX 033X

Cnabsble BrI3bIBatOT anneprudeckye COCTOSHUS Y OTAEIbHBIX
aJlJIepreHsl UHIUBUAYYMOB

Annepzennocmo (annepeuss + rped.-genes NOPOXKAAIOIINN) -
crocoOHOCTh (haKTOPOB PA3TUIHON MPUPOIH! ((PU3HUECKIX, XUMUIECKAX U
OMOJIOrM4ECKUX) BEI3BIBATH AJUIEPIHIO.
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DKOJIOrHYECKHUE MOCICACTBUA NPUMCHCHU S IECTULTUIO0B!:

> [osiBnsAtoTCST HOBBIE BHIBI  Bpenurteneil, Oone3HeH,
COpHSIKOB, KOTOpPbIE PaHbIle HE SABSUIUCH KOHKYPEHTAaMH Ul IOJIy4eHUs
ypoxas.

> Pazpymarorcs cBs3u B OMOIIEHO3aX.

> IIpy  mnosBneHMM  yCTOWYMBOCTM K  IIpemnapaTam
MIPOMCXOIUT BCTIBIIIKA YHCICHHOCTH OTECIbHBIX BHIOB.

> [IponcxomuT 3HAYNTEIHHOE YHHUYTOXXEHHE HACEKOMBIX-

OTIBIIIMTENCH IBETKOBBIX pacTeHmil (mormbaer okomo 10-20% maenuHbIX
ceMei), TmpH 53TOM THOHYT CHIBHBIE OCOOH, TIOCeIIalomue OoJbIee
KOJIM9YeCTBO 00pabOTaHHBIX MECTUIINIAMHU PAaCTCHUI.

> IIpoucxomut rudenb >KUBOTHBIX M ntull (B 70-X rogax B
Poccun ot otpaBnenus morudio mno 40% noceii, kabaHOB, 3aiilieB, Ooiee
77% nuuu, 6onee 30% poId).

> Bo3spacraer YCTOWYUBOCTH (Pe3UCTEeHTHOCTH) K
MECTULIHAM.

> VYrHetaoTcs OHONOTHYECKHE MPOIEeCCh B IMOYBAX,
MIPOUCXOIUT rudenb OTAEIBHBIX TpyII MHKpPOOPTaHU3MOB

(MempcomepsKamye TMECTHIMIABI YTHETAIOT TIPOIECC HHUTPHU(DHKAIINH,
BO3MOXKHA CTEPHIM3AIMA T[OYBBI, JOMHHHPOBaHWE (PHUTONATOTECHHBIX
MHKPOOPTaHU3MOB).

> IMpoucxoaut 3arps3HEHUE MEPCUCTEHTHBIMHU
COCIUHEHUSAMU MPUPOIAHBIX Cpel, HapylIeHHWE B HUX KPYroBopoTa
XUMHUYCCKUX DJICMCHTOB U yXyI[HIeHI/IC X KadyeCTBa U CaMOO‘-H/IIHaIOHIeﬁ
CIIOCOOHOCTH.

> CymiecTByeT  BO3MOXKHOCTh ~ MWIpallMd 1O  BCEM
MPUPOIHBIM CpellaM OT MeCTa MPHUMEHEHHUS J0 TJI00albHOrO 3arps3HEHUs
ouocdepsr.

> BO3MOXHO  CHWKEHHE  YCTOWYHMBOCTH  OKOCHCTEM

pa3IMYHOTO YPOBHA MJIM HMX pa3pylIeHHe, BO3MOXXHOEC BIMSIHUE Ha
YCTOHYHUBOCTEH OHOChEpHI.

> 3aMeTHOE CHIKEHHE OHMOpa3HOOOpa3Ws, OTPULATEIEHOS
JefCTBHE, TMOCIENCHCTBUE W TOCIEACTBUS HA IOJNE3HbIe OPraHU3Mbl Ha
WHJIUBHUYJIEHOM, TIOMYJIIHOHHOM M OMOIIEHOTHYECKOM yPOBHSIX.

> Ilepexon 1o 1HenmsiM IHTaHUS C  YBEIHMYCHHEM
KOHILIEHTPALHH.

> [Ipoucxonut 3arps3HEHNE BOA.

> OcraTouHble KOJMYECTBA MECTHIUIOB aKKyMYJIHPYIOTCS

1 OMOLIEHTPUPYIOTCSA B MUIIEBHIX (TPOPHUECKIX) LETISIX.
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> [IpoucxomsaT TeHETHYECKHE W3MEHEHHS B OpraHH3Max
pacTeHui, J>KMBOTHBIX M YEJOBEeKa, JIpyrux OHOOOBEKTaX, Hapacraer
BEPOSITHOCTH OTAAJIEHHBIX ITOCIIEICTBHUI.

> [TocTynnenne B CEIbCKOXO3SIMCTBEHHYIO MPOIYKLIHUIO M
yxynuienue ee kauectBa (B 1987 rogy 30% mnpoaykTtoB nutanus B Poccuu
COJeprKall KOHIIEHTPALUIO MIECTUINIOB, OTIACHYTO IS 3[0POBBS).

> CompshkeHHOE JAEHCTBHE C APYTHMH OTPUIATEIBHBIMA
(akTopamu (CHHEPTHU3M).

CrenoBatensHO, U MPEAOTBPAILICHUS 3arpsi3HEHHS 3KOCHCTEM
XMMHYECKUMH CPEACTBAMHU 3aIUTHl PACTEHHH HEOOXOIUMO COONIOAATH
HOPMAaTHBBl PAalMOHAIBHOTO HCIIOJIB30BAHUS TMecTUIUAoB. Heobxommumo
BOJIUTh KOMIUIEKCHYIO CHUCTEMY Mep 3allUThl PACTCHU, BKIIOYAIOUIYIO:
arpoTeXHUYECKHE, arpOXMMHUYECKHe, OWOJIOTHUECKHE, KapaHTHHHbIC,
MEXaHWYeCKHEe, CEJCKIMOHHBIE, CEeMEHOBOJUYECKHe, (usnosornueckue M
XHUMHUUYECKHE CIIOCOOBI.

OJIHa U3 [OPHUYUH HCTATUBHBIX HOCHC[[CTBI/Iﬁ MIPUMECHCHUSA
NeCTUIUMAOB 3aKJIOYacTCd B YMCHBUICHHMHM BHHMaHHA K 3alllUTHBIM
MepomnpusATHsIM. B pe3ynbrare MpUMEHEHHs OJHUX M TeX K€ IIPErnaparoB
MIPOMCXOIUT 3arps3HCHHE OKpY’KafoUmleH Ccpeipl, NPHUBBIKAHWE K HUAM
BPEIHBIX OPTaHM3MOB, U KaK CJICACTBHE IOSBICHAE MyTaHTHBIX (POPM.

[oBpexknatomee OeiCTBHE MECTHLIUAOB IPOSBISAECTCS, KOTOAAa WX
KOHLICHTPAIHS TPEBBINIAET AOMYCTUMbIE 3HAYCHUS, OTHAKO IOBPEKICHU
MOTYT OBITh Pa3HOIUIAHOBBIMH U YaCTO CYMMHUPYIOTCSI TP MHOTOKPATHBIX
00paboTKax, 3aBHCAT OT COCTOSIHMS OJKOCHCTEM M OpraHu3MOB HX
HACEJIIOIINX, CHCTBUS IPYTruX (pakTopoB.

HeGnaronpusiTHOe BO3JEHCTBHE WHCEKTUIUAOB Ha OTIENIbHbIE
TIOMMYJIAIIUN BBIPAXKACTCA B YHUUTOXKCHUU ITOJIE3HBIX OPTaHU3MOB (FJ'IaBHI)IM
00pa3oM HaCEKOMBIX-ONbUINTENEH M AHTOMO(DAroB) M, CIIEJOBATENbHO, B
HapyLIEeHHH CTAOMIBHOCTH 3KOCHCTEMBI C MOCIEAYIONIMM Pa3MHOKCHHEM
HEeXeNaTelNbHBbIX sl  4eloBeKka BHJOB. [IpekpaiieHue NpUMEHEHUS
WHCEKTHIMIOB MOXET BBI3BAaTh BCIBIIKY pPa3MHOXKEHHsS BpEAWTENEH,
JUTUTEIIEHOE BPEMS YTHETAEMBIX IECTHIIUIAMH.

BosbIIMHCTBO  MECTHIMAOB  OTHOCHUTCS K CHHTETHYECKUM
XMUMHUYECKHM COEJAMHEHUSIM — KCEHOOMOTHKAaM — BELIECTBAM, YY>KIbIM
JKUBOI IIpUpOZE, OO HENABHETO BPEMEHM OTCYTCTBOBABILIMM Ha HallleH
IUIAHETE, YTO OCJIOKHSIET MPOIECC UX AETOKCHUKAIIUH.

OcraTku NECTUIIUAOB W TPOAYKTBI HX MeTabonmn3Ma MOTyT
HAaKaIUTUBAThCS B O0BEKTaX OKPYKAIOUIEH Cpelbl, MUTPUPOBATH MO HEMSIM
IIMTAHHUSA U BBI3BIBATH HCKEIATCIBHBIC ITOCJICACTBHA, Fy6I/ITeHBHO HeﬁCTByﬂ
Ha moJe3Hylo ¢uopy U ¢ayHy, 3arps3Hsis NPOAYKTHl NMUTAHHSA, KOPMa,
MIOYBY, TUTHEBYIO BOALY.
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IlopaBnsromee 4YUCIO MECTUIMAOB — KYMYJISTUBHBIE —SIJIBI,
TOKCUYHOE JICWCTBHUE KOTOPHIX 3aBUCHUT HE TOJBKO OT KOHILEHTpPALUU, HO U
JUIMTCIIBHOCTH ~ BO3IeicTBHA. Tak, B mporecce OHOAKKyMYJISIHA
MPOUCXOJUT MHOTOKpaTHOe (0 COTeH ThICSY pa3) TOBBIIICHUE
KOHIEHTPALIMY ECTULIHU/A TI0 MEpe MPOJBUIKEHUS €ro M0 MUILEBOH LenH.

THIWYIHBIM IPEMEPOM TAHHOTO TIPOIECCa SBIACTCS MeCTHIIH
JIAT, KoTOpBIil HAKAIUIMBAETCS B 3HAYUTENBHBIX KOJIMUYECTBAX B KUBBIX
opranusmax (puc. 8).

e L

prtins #

W napeaes)

Puc. 8. buoakkymymsanus nacektunuga /T B BOTHBIX 00beKTaxX

Konuentpanusa AAT:
» B Boxe —0,000003 exn.
» B mmankrone — 0,04
» B memnkoii peiOe, murtaromeiics mianktoHoM — 0,5
» B kpynHoii peibGe, noxupatorieii meskyro — 2,0
» Y nrui, KopMsImuXxcst KpynHo# pbiooit — 1o 25,0 en.

Takum 00pa3oM, B Ka)IOM IOCIICAYIOIIEM 3BCHE MUIICBOH IemH
conepxxanue JIJIT yBenuuuBaercs B 10 pas.

INomamnstomiass 4acTh npuMeHseMbIX rnectunuaoB  (97-99%
nHCeKTHIUAOB U 60-90% repOUINIOB) Make MPH CTPOTOM COONIOICHHUU
BCEX PEriaMeHTOB MX NMPHUMEHEHHs HE OCTUTAeT OOBEKTa IOJaBICHUS, a
pacceuBaeTcs B TIOUBE, BOJIe, aTMocdepe.

MupoBas paKTHKa NOKa3bIBACT, YTO HETOKCUYHBIX JJIS YEIIOBEKA
MIECTHIIUIOB HET. BOJBIIMHCTBO K€ MPUMEHSEMBIX MECTHIHIOB 00JIagaeT
MyTarceHHBIMHU, TE€PAaTOTCHHBIMH, SMOPUOTOKCHYHBIMH U KaHIIEPOTC€HHBIMHU
cBodictBamMu. Jlaxke pa3oBbIEe KOHTAKTHI YEJOBEKa C HEKOTOPBIMHU
MECTHITMIAMH TUTIA TUDJIAPHH, TAPATHOH, MAJIATHOH BEAYT K:

» HapyuieHnro cHa 1 aMsTH;
> PasapaxutesbHOCTH;
» TpymHOCTH KOHIICHTPAI[MH BHUMAHHS.
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KonTakTsl ¢ opranodocaTHbIMU TECTUIMIAME IPUBOJIAT K:
PasButuio nenpeccuy;

PazpgpaxkurensHocTy;

Hapymiennro crnocoOHOCTH 1 a0CTPaKTHOMY MBIIUICHUIO;
YacTuuHOU nOoTEepe MaMsTH.

YVVY

IecTumapl B OKpyJKamoLel Cpeie MOABEPraloTcsl Pa3iudyHbIM
NpEeBpaIleHHsIM, TPH 3TOM OCOOYI0 ONACHOCTh MPEICTABIAIOT TaK
Ha3bIBACMbIC META0OJUTHI, TOKCHYHOCTh KOTOPBIX MOIXKET OBITh BBIIIE
HCXOJHBIX MECTUIMIOB (TabIL. 5).

Tabnuna 5 - CpaBHUTEIbHAS TOKCUYHOCTh HHCEKTUITUIOB U
NIPOJyKTOB UX NpEBpalleHU

IMectuimng JIIs0, Mr/kr | Metabonur wmm | JI/Is, MI/KT
HPOIYKT
JIECTPYKIUHU
Kap6ogoc 400-1400 Manakcon 87-90
Wzomanatron 89
MertaTron 420-516 DEHUTPOKCOH 20
Xiopodoc 440-900 JOJIB® 23-87
Baiitekc 225-250 Cynbhorcun 125
Cynbston 125
AHTHO 350 Porop 220
MeTtunmepkanTodoc 30-70 Cynbshoxcun 2
Tuodoc 13 [apaoxcon 3

Cepbe3HBIM TIOCIIEICTBHEM MPUMEHECHUS IECTHIUAOB SBISCTCS
YHHYTOXXCHAE COBPEMEHHBIX BBICOKOYPO)KaHHBIX pAcTeHUH (TCHETHYECKU
HEYCTOWYHMBEIX COPTOB) M3-32 OBICTPOTO HAKOTUICHUS MYTAIIHH.

JIst mpeoTBpaIIeHUsT 3arpsI3HEHUsT arpOIKOCHUCTEM TIECTHIMIAMHU
HE0OX0IMMO clieyIoniee:

> W3bickaHne mpenapaToB 0e30macHbIX JJs  JIIOJIEH,
TIOJIE3HBIX KUBOTHBIX U KHBOW MPHUPOJIBI B IIETIOM.

> Pazpabotka ¢dopm M TakTHUKM UX TPUMEHEHHS,
YCUJIMBAIOIIHNX MX U30UPATETHHOCTb.

> IlonyyeHnne  1OCTaTOYHO  MOJIHBIX  CBEIEHUH IO
9KOJIOTHYECKHUM MOPOraM BPEIOHOCHOCTU BpEAUTENEH, C YYETOM KOTOPBIX
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JOJDKHA  ONPEACNAThCS — LEeJIECO00pa3sHOCTh  MPOBEACHHS XMMHUYECKHX
00paboTOK.

> Wzyuenne wu30MparenbHOCTH IEHCTBUS TpenapaToB Ha
BpeHBIE OPraHM3Mbl U  IOCIEACTBUH BO3JCICTBHS Ha MHOTOBHUIOBBIE
9KOJIOTHUECKUE CUCTEMBI CEIbCKOX03AUCTBEHHBIX KYIIBTYP.

> Haxoxnerne Hambonee 1enecooOpa3HBIX —COYCTaHHUN
XMMHYECKUX MEPONPHATHH C APYTMMH INIPHEMaMH B CHCTEMax 3alllUThI
pacTeHuil, BKIIOYas arpoOTEXHHYECKHE, OWOJIOTHYECKHE, KapaHTHHHBIE,
MEXaHWYECKHE, CEICKINOHHBIE, CEMEHOBOIUYECKHE, (Pn3noIornieckue u
JpyTHE CIIOCOOBI.

> IlomHOE WCKIIOUYEHWE CHHTETHYCCKHX OPTaHHMYECKHX
NIECTULUIOB BTOPOM U TpEThel IeHepaluil B IEpUOJ BereTallui pacTeHuil B
OBOIIECBOJCTBE 3AIMIICHHOTO TPyHTa, Ha IUIAHTAllUAX KOCTOYKOBBIX U
ArOJAHBIX KYJBTYp 3a CUCT HWCIIOJIb30BaHUA yCTOfI‘IHBLIX COpPTOB,
ArpOTEXHUKKW MW 3allUTbl XUMHUYCCKUX MECCTULIUAO0OB 6I/IOJ'IOFI/I‘-IGCKI/IMI/I
npenaparamu, GU3NYECKUMHU IIPUEMaMU U CPEJICTBAMH.

3aganue:

1. [To3HaKOMUTECS C KIIacCH()HUKALINCH MECTHIIHAOB.

2. 3amoiHUTh TaOIUIEI, MONB3YSICh METOTUYECKUM YKa3aHHEM H
OTBETUTH HA BOIIPOCHI.

®dopma KOHTPOJIS - 3adeT.

JlaiiTe onpenesieHre OCHOBHBIM TOHITHUSIM:
Toxkcukonorus -

TOKCUKOIOTHS DKOJIOTHYECKAS -

Sn (TOKCHKaHT) —

KceHoOmoTHKH —

TokcU4HOCTH —

TOKCHKOKHMHETHKA -

TonepaHTHOCTb —

[IpenensHO-AOMyCTAMAST KOHIICHTPAITHS -
Iopor BpemHOTO NMEiicTBUSA (OAHOKPATHOTO ¥ XPOHHYECKOTO) —
AnanTanus K 1eUCTBUI0O XUMHUYECKHUX BEIIECTB -
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Tabmuua 4.1 - Knaccudukanus necTUIHAOB 110 00bEKTaM

MPUMCHCHUA

(=]

[IpoTHB KakuX 0OBEKTOB

1/ HasBanue rpynn ucnoisbsyercs. [Ipumepst
i MpenapaToB
1. | ABuuasl

2. | Axapurumasl

3. | Anprunmnasl

4. | AatudugaaTe

5. | ApGopurusi

6. | ATTpaKTaHTHI

7. | Apunumst

8. | bakrepummmsl

9. | Bepmumunst

10.| Bupycoumpt

11.| 'ameTormme!

12. | TepOunmast

13.| JlecukaHThI

14.| HedonuaHTsl

15.| 3oommmsl

16. | Maruduropsl

17.| NHacekTHINabI

18. | UxTHoumasl

19. | JlapBunuabt

20. | MoJUTFOCKOLTHIBI
21.| Hemaruuuasl

22.| OBunMabI

23.| PenemneHTsI

24.| PerapmaHThl

25.| PopgenTHman

26. | depoMoHsI

27.| OyHTAIUABD

28. | XeMOCTepHIIHTHI

34




Tabnuna 4.2 - Knaccudukaius NeCTUIUIOB IT0 XUMHYCCKOMY

COCTaBy

Ne I

T PyIIIa M0 XMMHUYECKOMY Tpuveps! npenapatos*
COCTaBy

1

3

necTuuguaoB M arpoOXuMHKaToB,

*mpuUMepbl  IpemapaTtoB  MOAOHMpaTh  MONb3ysAch  CIHCKOM

paspeméHHBIX K IPUMEHEHHIO Ha

tepputopuu Poccuiickoit @enepauuu B 20 roxy

Tabmuna 4.3 - Kiaccudukaiuss HECTHIHIOB IO XapakTepy
JEUCTBUS
Ne OcobeHHocTH JIeHCTBUS.
Hassanue rpynn

n/m IIpumMeps! npenapaToB
1. AHTHDUIAHTEI
2. epOuLu bl n30MpaTeTHHOTO

JICUCTBUS
3. ['epOUIHIBI CIUTONIHOTO ACHCTBHSI
4. JedommanTs

Perynstopsl pocta pacteHuit
6. PeneneHTHI
7. Perapnantel
8. ®DepoMOHEHI (ITOJIOBBIE aTTPAKTAHTHI)
9. OyHrUIUABl  3aIIUTHOTO JIEUCTBHUS:

(podpuITAKTHIECKOTO)
10. | ®yHrunuas! n30MpaTEeTHHOTO

JICHCTBUSA: (TEpaneBTHYECKOT0)
11. | XeMoCTepHIISHTHI
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Tabmuua 4.4 - Kinaccuukanuus necTHIUIO0B 0 Croco0y
MPOHUKHOBEHHUS B OpPraHU3M

Ne
Oco0eHHOCTH IPOHUKHOBEHUS
n/n Hassanwue rpymm ’
py IIpumeps! npenaparos
1. KonrakTHbie
2. Kumieunsie
3. CucrtemMHbIe
4, OyMUTaHTHI

HOJ’IBBY?[CB «CHIHCKOM ....» NEeCTUIMAOB, PCKOMCHAOBAHHBIX JIsd

NIPUMCHCHUSA B TCKYLICM TIOay IIOCUHNTANTE CKOJBKO BCETO NECTUINIAOB: B

TOM 4YHCJE: HMHCEKTHLUIOB ...., AKAPULUIOB ...., HEMATHLHAOB ....,
POACHTHLMUIOB ..., (QYHTHIOUOOB ...., INPOTPAaBUTENEH CEeMSH ...,
Ouonpenaparos ...., TepOUIHIOB .....

Tabauna 4.5 - Kiaccudukanus necTUIMIOB M0 CTOMKOCTH B TIOYBE

Ne Bpewms
/1 I'pynmsr pazioxeHus B Iectuumast
I10YBE
1 UpesBplualiHO ONACHBIE
2 OmnacHele
3 YMepeHHO onacHbIe
4 ManoormnacHsie
Tabnuna 4.6 - Knaccudukanus mecTUIHIOB MO TePaTOTeHHOCTH
Ne XapakTepucTuka
IlocnencTeus
n/n OITACHOCTH
1 SIBHBIC TEpaTOTCHBI
2 [Tonmo3purensHBIE
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Tabmuua 4.7 - Kiaccuukanuys necTUIII0B 10

IMOPHOTOKCUIHOCTH
Ne XapakTepHucTHKa
ITocnencrBus
n/m AMOPHOTOKCHIHOCTH
1 WzbuparensHas
2 Ymepennas

Tabmuua 4.8 - Kinaccuukanus necTHIUI0B O aJUIepreHHOCTH

Ne XapakTepucTHKa
ITocnencreus
n/m AMOPHOTOKCHIHOCTH
1 CunbHBIE aNIepreHsl
2 Cnabble aJiepreHsl

[TogoOpare mecTUHMAB Ui 3alIMTBHl  KYJBTYpbl (COTJIacHO
HWHAMBUIYANbHOTO 3aJJaHUs).

Tabnunua 4.9 - UuauBuyanbHOE 3a1aHUE IS BHITOJHCHUS
CaMOCTOSTENILHOM PabOThI

HasBanue Bpennsle opranusmsl
KyJIBTYpBI

1 2
[Muennma OOBIKHOBEHHAs 3]1aKOBast TIIsI, MbSBUIA
o3UMast Bypas p>xaBumHa, centopros

CBuHOpO# nanbyaThlid, MATIMK OAHONETHUH, ['peuniiika
BBIOHKOBASI, JINCOXBOCT TIOJICBOH, pOMalika Hermaxyyast

Slonons Knemu, s610HHAs TITOI0KOPKA

ITapa, myuHucras poca

[[aBens koHCKUH, He3abyaka nonesas, JIpiMsiHKa anTeyHast,
JIOHHUK JIEKaPCTBEHHBIN, OJJOPOKHUK OOJIBIION

Ceekiia J10JITOHOCHKH, CBEKJIIOBUUHBIC OJIOIIKH

caxapHas Ilepkocnopo3s, p:xaBurHa

[Te1peit mon3yunii, 'oper; ntiunii, 3Be3auaTia cpenHss,
0OISIK TI0JIEBOI, BBIOHOK ITOJIEBOM

Kykypy3sa Kykypy3Hblil MOTBUIEK, IPOBOJIOYHUKH

[Ty3bipuaTas royoBH:, (py3apHo3 BCXO/I0B U TOYATKOB,
Bopobeiinuk nosnesoii, Kanarauk Teodpacra, sipyTka
T10JIeBasl, TpEXpPEeOSPHUK Hellaxy4yuid, Oypa IUIIoIIeBUIHAs
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1

2

Kaprodens

Konopazackuii xyK, IpOBOIOYHUKI
durodTopo3, pU30KTOHMO3 (YepHAsS MapIIa)
®uanka nonesasi, Maps Genas, [1acnen 4epHsIi,
MIOJIOPO’KHHK OOJIBIION, ICHOTKA MypIypHast

I'opox

T'opoxoBas mogoxopka, T

MyuHucras poca, aHTpaKHO3

Tl'opomex MpimnHBIA, MenkonenecTHUK KaHaJACKUM, BBIOHOK
TIOJIEBOH, OCOT TT0JIEBOH, Maph Oemnast

CmopoauH
a yepHas

Menganna, TIn

AMepurKaHCKasi My9HHCTAs poca, aHTPAaKHO3

[NacTymibs cymka 0OBIKHOBEHHAS, JKHBOKOCTH ITOJIEBas,
Momno4aii-COTHIETIISNA, 3Be39aTKa CPEIHSA, TPEXPeOCPHIK
HeTaxy4ui

Caexita
CTOJIOBAs

JIyroBoit MOTBIIIEK, KPECTOI[BETHAS OJIONTKA

Kopneen Bcxo10B, Liepkocnopos

Xsou nosnesoit, [llupuiia, mogMapeHHUK LENKUNA, poMallika
Heraxyuasi, JIOnyX OoJbIIoi

Kamycra

Kanycthas myxa, OensiHKH

UepHast HOKKa, COCYJUCTBIN, CTU3UCTBIA OaKTEPHO3bI

Ocor noneBoii, [TuKyIbHUK OOBIKHOBEHHBIH, BACUJICK CUHHUIA,
ropell BEIOHKOBBIH, 001K MMOJIeBOH

I'pyma

Jlonronocuku, TUCTOBEPTKU

MoHMIMO03, MyYHHCTas poca

[Tonbrabe 00BIKHOBEeHHAsI, CMOJIEBKa OOBIKHOBEHHAS, JIBIMSHKA
JICKapCTBEHHAS, JIOYX OOJNBIION, JIFOTHK IMOJI3YIHH

ManuHa

ManuHHBIN KYK, JOITOHOCUKH

Cepast THWIb, ISATHACTOCTH

Martp-u-madexa oObIKHOBEeHHAS, [IpOCBUPHIK MPU3EMHUCTHIN,
Oyzpa IUTFOIIEBHIHAS, XBOII ITOJICBOW, KpaIliBa IBYIOMHAs

Bunorpan

Knemu, nucroBeprku

Munneto, cepas rHWIb

Moszouaii 103HbIH, Penbka aukas, TOHHUK JEKapCTBEHHbIH,
TI0JIBIHB TOPbKasi, BREIOHOK MOJIEBOH

MopkoBb

MopxkoBHas MyXxa, TJIU

Benas, cepast ramny, Qyzapro3

Brronok nonesoi, ITonmMapennuk nenkuil, Escognux
(Kypuroe npoco), nedea paCKUANCTAs], XBOIII MOJICBOH

3eMIIIHHKA

ITayTrHHBIN K€, TWIWIBIINUK 3eMISHUYHBIN, MyYHUCTas
poca, cepasi THUJIb, 0COThI, MOKpPHULIA, TOPELl OYEHUYHHBIMH,
poManika Henaxydas, 00K OJIeBOM
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Jyx JIyxoBas Myxa, IpoBOoi10YHUKY, [IepoHOCIIOPO3, IEHKOBas
THWJIb, CBUHOPOM NabyaThli, JIATyK TaTapcKui, [lopmynax
020pooHubil, Apymxa nonesas, Mamaux

Orypen Tpuncsl, measenku, KopHeBble rHUIN, My4YHHCTasI poca,
Beponuka nuruaras, JIpiMsanka Baiiana, [IukynpHuk
JIaJaHHUKOBBIN, TyPHUIITHUK OOBIKHOBEHHBIH, (hraska
oJIeBast

Tomar Konopanckuii xxyk, Tiu, puTohTOpO3, BEpLUIMHHAS THUIIb,
BepoHnuka HATYaTas, yepena TpexpasaenbHas, [InkyapHUK
JIaIaHHUKOBBIH, MOJIOKaH TaTapcKuii (0COT roy0oit),
KPECTOBHHUK OOBIKHOBEHHBIH

Tab6muna 4.10 Xumudeckrie MepONIpUATHS, HalTpaBJICHHBIC Ha
3aIUTYy KyIbTypBI
Cragus

Haszga- Bpen- Pexomen ®daza a3BI§TI/I$I Kpar-

Ne HUE HBIE JyeMble | pa3BUTHA E emoro | HOSTP

/I | KyJbTyp | OpraHu3 | NECTULH | KYJbTY- (E) FaHM3 o0Opa-

BI MBI Jbl pHI p 60TOK

Ma

1
2
3
4
5
6
7
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JlaTb XapakTepUCTUKYy CAHUTAPHO-TMIHMEHUYECKUX IoKa3aTesei
INPUMEHSEMBIX  MeCTHLUAOB AN 3aIlIUTBl  KyJbTyphl  (COIJIAaCHO
HUHAMBUIYaJIbHOMY 3a/laHUIO).

Ta6muna 4.11 - CaHUTapHO-TUTHEHUYIECKAs XapaKTePUCTHKA
MIPUMEHSIEMBIX TECTULH/IOB

No | HasBan g . :\2 r\g ME( 1\: ©
/I ne & g g 5 = o = §m§
nectur; | H © N N = = RIS
() o = e ] - Q2 5 8 5
una &l 2 = 2| B = =z | 87
< O 5 Z =) ) ) g a g
=S = 2 | = 2 2= | m oA
S &l = = 2| m m =H o 5}
S = 5 = oa | » &
Q = % o @) o > = . 0B S
g5 | E = | =2 = 25| 08
& x @ o o S@ =
< 5] =
g & | » > 2 R8BS
& @) = = = I =
= p= = = o

Buosornyeckuii Meroa B 3aliuTe pacTeHuil

Buonozuueckuit  memoo OCHOBaH Ha HCIIOJIb30BAHUM IKHUBBIX
OpPTaHM3MOB IS BO3/IEHCTBHS Ha BpEeIUTEICH pacTeHHUH, BO3OyauTENed X
O6omesHeii wu copHsAku. Mcnomp3yrorcss SHTOModarm W - akapudaru
(KMBOTHBIE, THTAMOLIMECS KJIEMaMH), HCTPEOIsIoNIe BpeauTelei;
¢urodaru, noenaromye COPHIKY; pa3IMIHbIe MUKPOOPTaHU3MBI (0aKkTepu,
rpuOBl, TpOCTEeHIINE) ¥ BUPYCHI, BBHI3BIBAIONINE OOJE3HU COPHSIKOB M
Bpeaureneil pactenuidl. K cpemcTBaM OMONOTMYECKOH 3alIUTBI OTHOCAT
TaKK€ MHKPOOPraHM3MBbI, BBICTYyNAIOLUIME B POIM  AHTarOHUCTOB
BO30yuTeseil Ooe3HeH MOoNe3HBIX PACTEHHH.
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Tabmuna 4.12 - DuTomodaru, akapudaru 1 napasuTsl BpeIHbIX GUTO(Haros

NON©
n/n

HazBanue apasuToB U

Ha3BaHWEC BPCAHBIX OPraHU3MOB

XHUITHHUKOB

Amblyseius mckenziei

Phytosieulus persimilis A.

Aphidoletes aphidimiza H.

Trichogramma evanescens

T. embriophagum H.

Apanteles glomeratus L.

Chrysopa carnea S.

O[NP |WIN |-

Coccinella
semptempunctata L.

©

Encarsia Formosa G.

10 Apanteles bicolor N.

JlaTb 3aKirOYeHHE O BO3MOXKHOCTH HCIOJB30BAaHUS MApa3’UTOB H
XUILHUKOB JUIS 3aIIUThI KyJIbTYP OT BPEIHBIX OPIraHU3MOB.

Tab6muma 4.13 - TOKCHKOIOrHYeCKHE CBOMCTBA M Ha3HAUECHHE
MHUKPOOHOJIOTHYECKHUX MPENapaToB

HasBanue Hassa- Samuimiae Hasznaue Cpox Texnonor
MHKpOOpTa- HHE MEIE HHE 3aIIUTH us
HHU3MOB, mnpemnapa | KyJabTypbl oro MIpPUMEHE
COCTaBJISIFO TOB eHCT- HUS
IIUX OCHOBY BHS
MpenapaTon
MukpoOHOJIIOTHYECKHUE MHCEKTHITHIBI

Muxkpobnonornueckue (QyHTHIHIBI
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Hpakmuuecmm uacmeo.

OHpe)IeJ'II/ITI) MUKPOKOJIMYECTBA necTuguaoB B IIOYBE H
PaCTCHUAX.

OnpenenuTs HAMHYINE MUKPOKOIMYECTB (Ha3BaHUE IECTHUIINIA)
B (Ha3BaHHUE CPEIBI)

METOIOM Xpomarorpaduu ¥ cAenaTh 3aKIIOYCHHE O TMPUTOTHOCTH
MPOXYKTa ISl MAIIEBBIX (KOPMOBBIX) LIENIEH, YPOBHS 3arpSI3HEHHS OYBEI.

PeakTuBBI 1 060pyI0BaHNE

1. H-rekcan, X. 4.

2. 0,01 pacTBOp X. 4. 30JI0HA B all€TOHE.

3. Tlposmsitommii peaktus: 0,05 r OpomMdeHOI0BOro CHUHEro
pactBopsoT B 10 mu ameroHa u goBomaT g0 100 mu 0,5% pactBopom
A30THOKHKCJIOrO cepedpa B BOIHOM pacTBope aretoHa (1 : 3, Boaa : aneroH).

4. Xpomarorpapuueckas Kamepa (MOXHO  HCIIOJIb30BaTh
9KCHUKATOD).

5. Xpomarorpaduyeckue riactuaku mapku “Silufol”(UCCP).

6. Kammutsiper otkamuOpoBansbie Ha 0,1 Mt

7. IlynbpBepu3aTopsl.

8. Mepansle kon6s! Ha 50 ML

9. ®apdopoBbIe YAIIKH IS BHITAPUBAHHUS.

10. MepHble nmMHAPH Ha 50 ML

11. Tlunerku Ha 2 MIL.

12. IlITaTHBEI C MTPOOUPKAMH.

Tabnuna 4.14 - Pe3ynpTaThl HACHTUPUKAIINA TECTUIHIA

Bennunna Bemnunna IIBer maTen 3akimode-
KOHTPOJIBHOTO MATEH B B HUE O

MATHA AHATM3UPYEMOH | KOHTpO- | aHamM3upye- | HATHMYHH

npoOsbl ae MOH 1pobe | HCKOMOTO

BELLECTBA
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Tabnuna 4.15 - KonuuecTBeHHOE COJIepKaHUE MMECTUIIHIA B

cyOctpare
[Tnomane naTHa [Tnomanp nATHA B KonuvectBo MK/T 1. B
B KOHTPOJIC aHATU3UPyeMOil mpooe B IISITHE

aHAJTU3UPYEMOI MPOOBI

KommgectBo mpemapara (Mr/xr)
3aKI0YeHNE O IPUTOAHOCTH MPOIYKTa JUIS MULIEBHIX (KOPMOBBIX)

nenei.

Ilpeocmasums nucbmeHHbBLIE OMEEM HA 6ONPOCHL.

1. Kakue rpynmsl mpenapaToB W3 PEKOMEHIOBAHHBIX IS
IIPUMEHEHHUs B TEKyIleM TIoy HMEIT Haubojee pa3HOOOpa3HBII
aACCOPTUMEHT?

2. KpaTko oxapakTepn3oBaTh pojb XHMHUYECKHX CPEACTB B
CHUCTEME MEPOIIPUATUH IO 3aLUTE PACTEHUI.

3. [TpenMymiecTBO XUMUYECKOTO METO/Ia 3AIUTHI.

4. Henocratkn XMMUYECKOTO METO/A 3aIUTHI.

5. [IpenMymiecTBa ¥ HEAOCTATKH OHMOJIOTMYECKOTO METOJa
3aIIUTHI.

6. Haiite  onpenenenue nousTHio  «HTErpupoBaHHas
3alluTa pacTeHu".

7. OKonorn4eckye MoCIeACTBUS IPUMEHEHHUS IECTUIIUIOB

8. MeponpusTus 0 CHHKEHHIO OTTAaCHOCTH MECTULIUAOB
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5. 9KOJIOI'NYECKAS OHEHKA COAEP/)KAHUSI HUTPATOB B
NUIIEBBIX MPOAYKTAX PACTUTEJBHOI'O
MMPOUCXOXKJIAEHUSA U METO/bI UX CHUKEHUSL

IlonsiTe 0 HUTPATaX, HATPUTAX H HUTPO30AMHHAX

HutpaTbl — conmu a30THOM KHCHAOTHL. ONpeAeIioTcs B MPOLyKTax
nutanus o coau NaNOz uinu Hutpar-uony NO3z'. OcoOeHHOCTh TpobIeMBbl
9KOJIOTO-THTHEHUYECKNX ~ MOCJIEACTBHH  pPAaclpoCTPaHEHUS  HUTPATOB
COCTOMT B TOM, 4YTO H30BITOYHOE WX KOJIMYECTBO HApyIIaeT
(YHKIMOHUPOBAHUE ITPUPOAHBIX CHCTEM W JKHUBBIX OPraHM3MOB, a HpPHU
OIIPEJICTICHHBIX YCJIOBUSIX M KOHIIEHTPALUSIX HUTPAThI MOTYT MEPEXOIUTh B
HHUTPHTHIL.

Hurpursl — 3TO NPOU3BOAHBIE a30TUCTOM KUCIOTHL. Hutpurtsl
MOTYT HaKalIMBaThCsi B PACTCHUSX M OTUM IMOJABIATH WX pocT. B
OpraHW3Me 4YeloBeKa HHUTPUTBI MOTYT BBI3BIBATh KaK CEpbE3HBIC
3a0oneBaHns (METTEMOTTIOOMHEMHs), TaK W HeoOpaThMble OOJIC3HCHHBIC
MIOCJIEICTBYSA, IPUBOSIIKE K JIETAIbHOMY MCXOAYy. B MUIIEBBIX MpoIyKTax
HUTPHUTHI MOTYT HAaKaIUIUBAThCsl B PE3yJbTATEe HCKYyCCTBEHHOTO BHECEHHS B
BU/I€ TMIIEBBIX [OOABOK, WJIM OHH OOpa3yloTCs W3 HHUTPATOB IpH
HENpPaBUILHOM XPaHEHUH U IPUTOTOBIICHUH ITPOIYKTOB.

Hutpo3aMuHbBI - NPOAYKTHl PEaKUUH HHUTPATOB C BTOPHUYHBIMU
ampHamMu.  OHM ~ MoOryT, TepelaBasch IO  THINEBOH  LEMH,
KOHLIEHTPHUPOBAThCSI B PACTEHUSX. B OoTiaM4mMe OT HUTPAToB M HHUTPUTOB
HUTPO3aMHHBI O0JIAJIAIOT BBIPAKEHHOW KAHLEPOTEHHOHW aKTHBHOCTBHIO.
HurtpozamuHbl 0071aa10T IIUPOKUM CIIEKTPOM TOKCHYECKOTO JIEHCTBHS U
MOTYT BBI3BIBATh OIYXOJIM PA3IMYHOM JTIOKATU3ALINH.

[IIupokoe NpUMEHEHHE HHUTPO3aMHUHOB B IPOMBIIUICHHOCTH, a
TaK)Ke HCIIOJb30BAaHHE A30THBIX YJOOPEHUH W TECTHLHUIOB B CEIHCKOM
XO3SHCTBE TPHUBOJIUT K 3arpsi3HEHUIO MOBEPXHOCTHBIX M TIOI3EMHBIX BOJ
oTuMH  BemlectBamu.  OTpaBieHHs  HHUTpaTaMH,  HUTPUTaMH |
HUTPO3aMHMHAMHU BO3HHMKAIOT MPU MOCTYIUICHHH AITUX KCEHOOHOTHUKOB C
MUIIEBBIMA TPOJAYKTAMH B 3HAYMTENBHBIX KOJMYECTBax. VICTOUHMKaMu
IUIIEBBIX ~ HUTPATOB  SIBJIIOTCS ~ NPEUMYIIECTBEHHO  HPOIYKTHI
pacTeHneBOICTRA.
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HOCTyHJIeHHe HUTPATOB B PAaCTCHUA

A30T - OJUMH U3 OCHOBHEIX XHMHUYECKHX DJIEMEHTOB B >KHU3HU
pacTeHui#l, T.K. OH HEOOXOIMM Ui CHHTE3a AMHHOKHUCIIOT, M3 KOTOPBIX
oOpasyrorcsi Oenku. B pacTeHwe a30T TOCTymaeT W3 TOYBBI B BHIE
MHUHEPAIbHBIX HUTPATHBIX M AMMHAYHBIX a30THBIX COJICH.

IocnencTBus nedunura a3oTa:
OTCTaBaHHE PAaCTEHHS B POCTE;
OJICTHOCTh CTapBIX JIMCTHEB, MOKEITEHHE U COPOC 3eTCHON MAaCCHhI;
HCTOHYEHHUE MOJIOIBIX [TI0OETOB;
Heopa3BUTHE KOPHEH, MOJIO/IBIX MOOETOB;
MPEXKICBPEMEHHOE 3aI[BETAHUE PACTCHHUI U (POPMHUPOBAHUEC
HU3KOT'0 HEKa4eCTBEHHOTO YPOXKas;
HU3KHUI yPOBEHb OEJIKOB;
KopHeBast cucTtema pacTeHHH XOpPOIIO YCBaMBaeT HHUTPATHI,
KOTOpbIE, TMOCTynas B KOPHH, MOJBEPrarorcsi (epMEHTATUBHOMY
BOCCTAHOBJICHHIO JI0 HUTPUTOB M Jajee J0 aMMHaka. OTH CJIOKHBIC
MPEBpAIIEHHs] POUCXO/SIT HE TOJIBKO B KOPHEBOW CHCTEME, HO U B IEJIOM
pactennu. MeTabomu3M a30Ta B PacTEHUSAX — 3TO CIOXKHBIN Mpolecc, u
HHUTPATHI 3aHUMAIOT B HEM MIPOMEKYTOYHOE MOJIOKEHHE:

HNO;3; — HNO; — (HNO) 2 — NH;OH + NHj|

(uuTpar)  (HHTPHT) (rumoHTpUT)  (TMAPOKCHIAMHUH) (AMMHAK)

YV VVVVY

HOCKOHBKy B OpPraHU4Y€CKHUEC COCAMHCHUS paCTeHI/H\/'I BKJIFOHACTCA
TOJBKO aMMOHMIHBIN a30T, HUTpAT-aHUOHBI, MOTJIOMICHHBIC PACTCHUCM,
JIOJDKHBI BOCCTAHOBUTLCS B KJIETKax 10 aMmmuaka. OOpa3oBaHHEM aMMHaKa
3aBEPIIAETCA W PACIAJ] OPraHMYECKUX BELIECTB — aMHHOKHUCIIOT, aMHIOB,
6enkoB [14]. TTo o6pasHomMy Beipaxkenuro akafgemuka JI.H. IIpsSHuIIHIKOBA,
aAMMHAaK «eCTh ajlb(a M OMera B 0OMEHE a30TUCTHIX BELIECTB y PACTEHHIN.

Hutparhl, NOCTYNMBIIME B PACTEHHS, BOCCTAHABIMBAIOTCH II0

2e 6e
NO, > NO, — NH;
Humpampedykmaza Humpampedykmasa

cXeMe:
IlepBblii  3Tam  BOCCTAHOBJEHUS ~ HHUTpaTra MpPOTEKAeT B
COOTBETCTBUHU C YPABHEHUEM:

2e
NO; + NAJ(P)H + H "3 NO, + NAJ(P)" + H,0
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rnie NAJI(P)H - HuKOTHHAMUAAJICHUHIMHYKICOTUAPOCHAT
BocctanoBneHHbiit, NAJI(P)* — HHUKOTHMHAMUIAIEHUHIHHYKICOTHAPOCHAT
OKHCJICHHBIH.

Hutpatpenykraza —  ¢epMeHT  Kjiacca  OKCHIOPEIyKTas3,
CHUHTE3MPYEMBIH B KJIETKaX B OTBEeT Ha moctyruieHHe NO3'; UM 0COOEHHO
60raThl MOJIOBIE TUCThS U KOHYUKH KOPHEH.

Ob6pasyromuecs HHUTPUTHI HE HAKaIUMBAIOTCS, a  OBICTPO

6e
NO, +@/4,,., +8H" —yNH; +6@/] .., +2H,0

BoccTaHaBIUBaKOTCA 10 NHs™ ¢ moMoribio hepMeHTa — HUTPUTPEAYKTa3bl:
rne D®J[ — deppenokcun — kenezocoaepkamui  OeIoOK,
BBINOJTHAIOMNN (yHKINY EPEHOCYHKA DIICKTPOHOB.

AKTHBHOCTH (pepMeHTa HHTPUTPEOYKTa3bl B 3HAYUTEIHHOC
KonmmdecTBO pa3 (5-20) BeIIe aKTHBHOCTH (PEpPMEHTa HUTPATPEAYKTA3EL..
O¢pdextuBHOCTF 3TOTO (epMeHTa TaK BBICOKA, YTO CBOOOIHEIC
MPOMEXYTOYHbIE MPOAYKThl TpH BoccTanoBieHun NO 1o NHa*
(runonmtpur (HNO);, rtumpokcumamua NH>OH) B pacreHnm He
HakarmBaroTcs. Hurputpenykrasa, Kak IpaBmio, COIOEPXKUTCSA B JIMCTBSIX
U KOPHSX PIACTCHUM.

AMMHMAaK, MOCTYNHUBIIMK B pacTeHHE M3BHE, 0OPAa30BaBIIMICS MPH
BOCCTaHOBJICHUM HHUTPATOB HJIM B Iporecce (GUKCAlMU MOJEKYJSPHOTO
a3oTa, Jajee yCBaWMBAETCSd pACTEHHSAMH C O0O0pa3oBaHHMEM pa3IMYHBIX
aMHHOKHCIOT W amMumoB [23]. Takum 00pa3oMm, HHUTPAThl SBISIOTCS
€CTECTBEHHbIM a30THUCTBIM KOMIIOHEHTOM pPAacTHUTEIbHOTO OpraHu3ma
(Coxouos, 1988).

O6pazoBanue HUTPO30COEMHEHUI TIPOUCXOAUT pu
B3aUMOJICHCTBUM A30TUCTOW KHCIOTHI C BTOPHMYHBIMH aMHUHAMH KakK B
MIPOJYKTaX MUTAHKS B TPOIEcCe UX KyJMHAPHOW 00pabOTKH, Tak M BHYTPH
OopraHusma:

soccm oKuci

(Rz)NH + HNO, = (R)szNO + H,0.
N-HUTPO30COEAUHEHHS UMEIOT OOLIYIO CTPYKTYPY:

R
r IN-N=0

VX MOKHO pa3leliuTh Ha JBa Kilacca ¢ Pa3IMYHbIMUA CBOWCTBAMHU:
HUTpO3aMHHBI, Te Ri W Ry — ajkuibHble WIM apuibHbIE TPYMIbI, U
HUTpO3aMHMIpl, T1e Ry — ankuibHas WM apuiibHas rpymmna, Ry — anunbHas
rpymma. Yame Bcero KOHTPONMPYIOT HajlWyde B MpoayKrax N-
nurpozoaumerniaamuaa (HIMA) u N-aurpozoamstuinamuna (HADA).
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Ha HnakomieHue HUTPATOB B PpPACTCHHUAX BJHAIOT Pa3IMYHbIC

¢axtops! (0xoi0 30-40). OCHOBHBIE M3 HUX NPECTABICHBI HA pHCyHKe 9.

DaKTOPHI U YCJIOBUS

buonozuueckue ocooennocmu pacmenuii
Copmoesas cneyuguka

Bospacm pacmenuii
(EuTpaToB OOJIBIIE B PAHHHUX OBOIIAX, Y€M B IO3THUX, B MOJIOIBIX
OpraHax pacTeHUH, 9eM B 3PEbIX)
Pesrcum munepanbHozo numanusa pacmeHuil
(4pe3aMepHOe BHECEHUE a30THBIX yIOOPEHHI, BBICOKHE TO3BI
OpraHuYeCKuX yIoOpeHwid, HenocTaTok hochopa, Kamvs u
MHKPO3JIEMEHTOB, 0COOEHHO MOJIMO/IeHa CIIOCOOCTBYET HAKOILUICHUIO
HUTPATOB)
Dopmot yooopenuii
(conmepxaHre HUTPATOB BO3pACTaeT NPHU HCIOJIb30BAHHU HUTPATHBIX
ynoopennii (KNO3, NaNO3, Ca(NO3)2), ueM mpu aMMOHHIHBIX)
QDu3suxo-xumuueckue ycioeus nouesl
Dakmopul oKpyscarouieni cpeovt
(HM3Kast OCBELIEHHOCTh, TEMIIEpaTypHbIH pexkuM (Huskas (8—18 °C)
nnu Beicokast (2028 °C) Temmeparypa B 3alIUIIEHHOM I'PYyHTE,
HEI0CTAaTOK MM N30BITOK BIIari)
Cpoxu yoopxu yposrcasn
(yoopka B (ha3zy mosHOH (OHOJOTHYESCKON) 3PEIOCTH, B HEAO3PEIBIX U
MEPECIEBIINX OBOILIAX COJep)KaHHE HHUTPATOB 3HAYMTENILHO BBIIIE,
YEeM B CIICIIBIX )
Mopgonozuueckue npuznaxku u pusuonozuueckue ocodbennocmu
0mMOeNbHBIX 0P2AH06 PACHIEHNUIL: TUTI JUCTHEB, pa3Mep JHCTOBBIX
YEePENIKOB M )KWIOK, IMAMETP KOPHEIUIOIOB, [UINHA U JUaMETp IUIOJA.
B paznu4HBIX YacTsIX pacTeHHH COIEPKUTCS PA3HOE KOJINYECTBO
HUTPATOB. bosbIre Bcero ux B T€X 9acTsX, B KOTOPBIX HAXOAUTCS
00JIbIlIe KCHIIEMHBIX TKaHEeW M B KOTOPBIX XOPOIIO Pa3BUTHI BAKYOJIH,
TO €CTh B YaCTAX, 00ECIIEUNBAIONINX TPAHCIIOPTHPOBKY U3 OYBHI
MUTATCIIbHBIX BEUICCTB B IPYTU€ 4aCTU PACTCHUS. B TCHCPATHUBHBIX
OpraHax pacTeHHi HUTPaToB Majio. Haubobliee KoIu4ecTBoO
HUTPATOB COACPKUTCA B KOPHAX, XKUIJIKaAX U YEPCHKAX JIMCTHEB,
CTC6HHX, HANMCEHBIIIECC — B MJIKOTH JIUCTHEB U TUIOAaX. B KOXHUIIC "
MIOBEPXHOCTHBIX CIIOSIX IUIOJIOB CO/IEPXKAHUE HUTPATOB 3HAYMTEIILHO
BBIIIIE.
Komnnexcnocmo ghakmopog u ycnoguit

Puc. 9. ®akTophl, BiMAIOIIME Ha HAKOIUICHWE HUTPATOB B

PACTCHUAX
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OnHa M3 NpUYMH BHJOBOW CIENU(UKH HAaKOIJICHUs HUTPATOB —
HECOOTBETCTBHE Pa3MEPOB  IOIJIOIICHHUS HUTPaTOB M3 TOYBHI U
ACCUMWJIALIMK, 3aBHCUT OT AaKTHBHOCTH HHUTPATPEAyKTa3bl B Pa3HBIX
opraHax, Jipyrasi Ipu4nHa - HacJIeJICTBEHHOCTh. Jlpyras npu4YrHa BUIOBBIX
- (u3noyorHyecKas CrejocTh pPacTeHUs] K MOMEHTY YOOpKH: TOBapHas
3peJIoCTh 3a4acTyl0 HACTYIaeT paHblle (HU3HOJIOTHIECKOI0 CO3PEBAHMSL.

o criocoOHOCTH HaKAIUTMBATh HUTPATHI OBOILY, IIIOIBI U (PPYKTEI
nenstes Ha 3 rpymmst (puc.10):

I'pynnel pacrenuii

C 8bICOKUM co cpeOHum ¢ HU3KUM
cooepiicanuem cooepiicanuem cooepiicanuem

(mo 5000 mr/kr ceipoit | (300 — 600 mr) (10 — 80 mr)
MAacChI) [[BETHAs KaIyCTa, Oproccenbckas
caJar, IIITAHAT, Ka0adKH, THIKBBL, pena, | KamycTa, TOpOoX,
CBEKJIa, YKpOII, penbKa, OelokovaHHasi | IaBeib, (acodb,
JIICTOBAsI KaITyCTa, KallycTa, XpeH, KapTo(eb, TOMaThl,
peauc, 3eIEHBIN YK, MOPKOBb, OTYPLIbI penyarslii IyK,
JIBIHU, ap0y3bl (DPYKTBI U SITOJTBI

Puc. 10. I'pynmsl pacTeHu# 0 CIOCOOHOCTH HAKOTICHUS HUTPATOB

[oBrIIEeHHOE COJEpKaHUE HUTPATOB HAOIIOMAETCsI, KaK MPaBHIIO,
y TpeACTaBUTENCH CeMEHCTB aMapaHTOBBIX, MAapeBBIX, CIIOKHOIIBETHBIX,
BBIOHKOBBIX, 30HTHYHBIX, TPCUHIIHBIX, IACICHOBEIX, KPECTOIBETHBIX.
JocTaTouHO BBICOKYHO CHOCOOHOCTP K HAKOIUICHHIO HUTPAaTOB B
BEreTaTHBHBIX OPraHaXx HMEIOT M OTAEIbHBIC IPEACTABUTEIH 3JIaKOBBIX
(KyKypy3a>0BeC>TIICHUIIa>TYMEHb>0BCSHUIIA>THMO(eeBKka>paiirpac).
OmHako K MOMEHTYy CO3peBaHHMs ypoxas B  BETeTaTUBHBIX U
PENPONYKTUBHBIX ~ OpraHax »dTHX BHAOB  PACTEHHH  COAEPKUTCA
HE3HAYUTEJIbHOE KOJUYECTBO HUTPATOB. B 3epHE 03UMON NILIEHULBI U
03UMOT0 STYMEHS HE3aBHCHUMO OT JIO3BI a30THOTO yHOOpPEHWS HUTPATHl U
HUTPO3aMHHBI HE OOHAPYKUBAJIHCH.

[opsimok  yBenuueHHWs  HAKOIUIEHWS  HHUTPAaTOB  OBOIIHBIMH
KyJIbTYpaMH: KallyCTHBIC>THIKBEHHBIE>CEIbePEHHBIE>TIACICHOBBIE.

M3BecTHO, UYTO JHMCTOBBIE OBOLIM B LEJIOM HAKalIHBAIOT
3HAYUTEBHO OOJNbIIE HHUTPATOB, 4YeM Jpyrue BHIBL Hampumep, mnpu
OTIpENICTICHNH COJIEpXKAaHUA HHUTPAaTOB B 19 BHAAax OBOUIHBIX KYJIBTYD,
BBISICHWJIM, YTO TPU BHECEHUH a30Ta B qo3¢ 100 Kr/ra ypoBeHb HUTPATOB B
canare BappupoBai oT 1500 mo 5700 MI/KT CHIpOTO BEIECTBA, & B OJHOM
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ciyyae gocturan 10000 mr/kr. CpeaHee coaep)kaHue HUTPATOB B IINAHATE
coctaBisuio 1940 Mr/kr, XOTs B 3aBUCHMOCTH OT CPOKOB BBIPALIMBAHHSI OHO
Kosiebanock oT 923 no 3324 wmr/kr. Jlpyrue KyjibTypbl, Takue, Kak
cenpaepell, meTpyiika, JyK INOpeid, MOPKOBb, I[BETHas U Oproccesbckas
KalycTa, Oryplbl, OTINYAINCh OoJiee HU3KMM COJIEp)KaHHEM HHUTPATOB.
Marepuanbsl, NONTyYCHHBIE HA OCHOBE OOOOIIEHHWS MHOTOYHCICHHBIX
JAHHBIX, CBHJETEIbCTBYIOT O HEOJWHAKOBOM COJEPXKAHWU HHUTPATOB B
pasHBIX BHIAX pPAacTeHWH, a Takke NIMPOKOH  BapHaOEIbHOCTH
KOHLICHTPAILlMM HHUTPATOB, OOYCIOBICHHON HEOAWHAKOBBIMHU YCIOBHSIMHU
BBIPAIIMBAaHUs KyJIbTyp U MCIOIB30BAHUEM pa3HbIX cOpTOB. IIOBEIIEHHON
CHOCOOHOCTBIO HAKAIUIMBaTh HHUTPAThl OTIMYAIOTCS COPHBIE PACTEHUS:
mypuna ¥ noprynak. IlomMumopsl, JIyk pemdarslii, cos, crapka, JUMOH,
NIACTEPHAK COACPKAT HU3KOE KOJIMUECTBO HUTPATOB.

IIpencraBuTenu pa3HBIX BHIOB OBOLIHBIX KyJIbTYyp HMEIOT
HEOJMHAKOBYIO MMOTEHINAIBHYIO CIOCOOHOCTh K HAKOIUIGHHIO HUTPATOB.
OTO CBA3aHO C BHUJOBBIMH, COPTOBBIMH M BO3PACTHBIMH Ppa3IMUYUsAMH, a
TaKke (U3HONIOTHYEeCcKoi "crenuanu3anuu”' — OTIEIBHBIX OPraHOB WU
TKaHEeld pacTeHMH W UX JOJAM Y4YacTHsd B IIPOLECCaxX HOMIOLIEHHUS,
TPAHCHOPTA, ACCUMUIISILMM M HAKOIUIEHUS HUTpPATHOro asora. OmHoil u3
NPUYMH ~ BUJOBOM  crelM(UKM  HAKOIUICHWS  HHUTPATOB  SIBISIETCS
HecooTBeTrcTBHE pasMepoB mornomeHnss N-NOs w3 mouBel u  ero
accuMwsinuu  pacteHusiMa  [15].  Hampumep, mnpu  JgoctaToyHOR
obecrieueHHocTH pacrenuit azotom HakoruieHne N-NOs B peme, pxu u
paiirpace OmIpenessercss BbICOKON CKOPOCTBbIO IOIVIOLIEHUS, a B OBCE U
MOPKOBHM HU3KOM acCUMWIALIMEH HUTPATOB. Pazmuuusi 1o MHTEHCUBHOCTH
IIPOLIECCOB IOMVIOIIECHUS U BOCCTAHOBJICHUS HUTPATOB BBISBICHBI Yy IIEpIIa,
KyKypy3bl, OrypLa, BCIEICTBUE 4YETO 3TH KYJbTYypbl OTIUYAIOTCS IO
YPOBHIO COZIEP>KaHUSL HUTPATOB.

Ilo cooTHOmIEHHIO OpraHn4ecKknx (opM a3oTa W HUTPATOB B
IIACOKE, TPAHCHOPTHPYEMBIX IO KCHJIEME U3 KOPHEH B HAJ3EMHBIC OPraHbl,
BBIICNAIOT TPU TPYNNbl PacTeHUH: Yy PpAcTeHUH MEpBOM TIPyIIbI
nurparpeaykrasza (HP), oGmanaromast BBICOKOH aKTUBHOCTBIO, HAXOANTCS B
KOpPHSIX, MO3TOMY B HaJ3€MHBIE OpPraHbl 3TUX PACTEHUH a30T MOCTyMHaeT
NIPEMYIIECTBEHHO B OpraHn4eckod (opme; y pacTeHUH BTOPOH TPYIIIBI
HUTpaTpeayKTa3a KOpHEH o00jamaeT HHU3KOH aKTHBHOCTBIO, a B JIMCTHSIX
JIOKAaJM30BaHA HHUTPATpeayKTas3a, oOiamaromias BBICOKOH aKTHBHOCTBIO,
[I03TOMY TPAHCIOPT a30Ta U3 KOPHEN UAET IPEUMYIIECTBEHHO B HUTPATHOH
¢dopme. Y pacTeHHUH TpeThell IPyNIIbI B TUCTHAX U KOPHSIX HUTpATPEILyKTa3a
AMEET OJMHAKOBYIO AKTHUBHOCTb, IIO3TOMY TPAHCIOPT a30Ta OCYILIECTB-
JIeTCA ¥ B MUHEPAIBHOW U B OpraHuYecKoii popme.
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BupmoBble pasianumMs  pacTeHMET 1O HAKOIUIGHHIO HHUTPATOB
3a4acTyl0 OOYCIIOBJIEHBI JIOKaJH3aluen NO73 B OTHenbHBIX OpraHax
pactenuii [4, 15]. B 3aBucuMoctd OT THIa U (HOPMBI JIUCTHEB, pa3Mepa
Yyepenika 1 XKHUJIOK JINCTa, 00beMa LIEHTPaJIbHOTO [UIMHAPA B KOPHEIIOAAX
CoZIep»KaHKe HUTPATOB B PACTEHHUSX CHIBHO Bapbupyer [4, 12, 15].

KadecTBeHHBIE XapaKTEPHCTHK TPOAYKIHMH PAaCTEHHEBOJCTBA
3aBUCAT HE TOJBKO OT OOIIETO COAEp)KaHUS HUTPATOB B IIOMYYCHHOMH
MPOXYKIUHM, HO M OCOOCHHOCTEH WX paclpeneieHUss B PAcTCHHUH. OTO
NpeACTaBIsIET ~ MHTEpeC  Kak  A7d  T[OHMMAHWS ~ MEXaHH3MOB
nepepacipenieieHUsl ¥ 3alacaHdsi HUTPATOB B XOJAE OHTOTCHE3a TaK M
JVAarHOCTHKYM Ka4ecTBa MPOJYKIUHM OBOIIHBIX W KOPMOBBIX KyJIbTYyp. B
Yyepeuikax, HUTPAaTOB HakarmBaercsi Oonpmie (B 1,5-4 pasza), uwem B
JIMCTOBOW TUIACTUHKE. B reHepaTHBHBIX OpraHax HUTPAThl OTCYTCTBYIOT
WIN coJepkarcsi Ha Oojiee HM3KOM YPOBHE, YeM B BETCTaTHBHBIX, a
KOJIMYECTBO  HHUTPATOB B  KOpHE, CTeOJie M  uepelkax JIHCThEB
3HAUUTEJIBHO BBIIIE, YEM B JIMCTOBO IUIaCTUHKE. BHyTpeHHHE M BHELIHUE
JIUCThsI KOYaHa KaIlyCThl cojiepxkar B 4,5 pa3a Ooubllie a30Ta HUTPATOB, YeM
cpennue. Tak ke Kak M y JUCTOBBIX OBOIICH, YEPEIIKH JIHCTHEB KAIyCTHI
OTJIIMYAIOTCS OoJiee BBHICOKMM COAEP)KaHWEM HHUTPATOB IO CPABHEHMIO C
JUCTOBOW TIacTHHKOM. Ilpm mccnenoBaHMM pacrpenerieHHs HUTPAaTOB B
OopraHax JHCTOBBIX OBOIICH HccienoBaTelsIMH Obula  OOHapy’KeHa
BBIpaKCHHass HEPABHOMEPHOCTh B JIOKAJIM3alMU HUTPaToOB. JIoKanmu3anus
HHUTPATOB B OpraHax pPa3jIMYHbIX BUJIOB SBJISETCS, MO-BUIUMOMY, JTOBOJILHO
YCTOWYMBBIM TIPH3HAKOM. HakormieHne ke HUTPATOB B OTIENBbHBIX YacCTsX
OpraHOB WIJIM TKaHAX MOXET ObITh BbI3BaHA HU3KOHW aKTHBHOCTHIO
HUTPATPEAYKTa3bl B 30HAX HAKOIUICHHUsI HUTPATOB, Pa3HOH Crielrann3aiuei
TKaHeW, BBITOJHIIOMMX TPAHCIOPTHYIO MJIM CHHTETHUYECKYIO (DYyHKLHH.
[TockonbKy NPOBOASIIME YYAaCTKH COAEPIKAT HOBBILIEHHOE KOJIUYECTBO
HUTPATOB, TO CTEICHb HEpaBHOMEPHOCTH paclpeieNIeHns] HHUTPATOB
MOXET 3aBHCETh OT TOTO, KaKylo JOJIO B OpraHe 3aHMMAaroT COCYIHCTO-
MIPOBO/ISIINE ITyYKH MO CPABHEHHIO C JPYTHMH TKAHIMH.

Cpenu pa3nMyHBIX BUIOB PACTEHUH MaKCHMalbHOE KOJIMYECTBO
HUTPATOB HaXOJHUTCS B JINCTBAX M UYEpEIIKax JHCTHEB cajara, a TakkKe B
JICTBSIX COPHBIX PACTEHHWH LIMPHIBI M MOpTyJaka. Heckoiabko MeHbIIe HX
KOJIMYECTBO OOHAPYKHMBAETCs B KOPHEIUIONAX M KIyOHSIX MpPUYEM Cpelu
9TOTO THIA OPraHOB MEHbBILE a30Ta HHUTPATOB COJAEPIKAT JIYKOBHIBI, a
HanOospIIee KOJMYECTBO KOPHEIUIOABI O€lnoil M HYepHOH pembKH. B
IUIOJIaX KYyJBTYP M3 CEMEWCTBA THIKBEHHBIX M KAaIlyCTHBIX COAEPIKHTCS JIO
700 Mr/Kr HHUTPAaTHOTO a30Ta, TOrJa KaKk y OOOOBBIX ITOT YPOBEHL HE
mpesbrmaet 100 mr/Kr.
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Takum 00pa3oM, IPEUMYIIICCTBEHHOE HAKOIUICHUE HUTPATOB B TOM
WIM WHOM OpraHe WM €ro 4YacTH SBJSICTCS BaXKHOH OHOIOTMYCCKOMN
0COOCHHOCTBIO pacTeHHuil. Ha OCHOBE yCTaHOBJICHHBIX 3aKOHOMEPHOCTEH
pacmpenienieHdss HUTPATOB B YPOXKae OCHOBHOW MPOIYKUUU KYJIbTYp C
MOTCHIMATBHO BBICOKOI CHOCOOHOCTHIO K MX HAKOIUICHHUIO, MOXKHO PEKO-
MEHJIOBATh PSI/I TEXHOJIOTHUCCKUX TPHUEMOB, O00ECIIEUMBAIONINX CHIYKCHUE
pa3MepoB MOCTYIUICHHS HUTPATOB B OPTAaHU3M UYEIOBEKa H KUBOTHBIX.

Paznmuuus 1o HAKOIUICHHIO HUTPATOB YCTAHOBJICHBI TaKKe CPeId
TpaB, UCIOJIB3yEMBIX B KaUeCTBE KOPMa IS )KUBOTHBIX.

Pa3mepbl HaKOIICHUS HUTPATOB B ypoXKae PacTCHHWMA 3aBUCAT OT
XapakTepa TMPOW3BOJCTBA PACTUTEIBHOW MPOMYKIMH. B arporeHo3ax
CMEIIaHHOTO THIA pa3HbIE BHUJbI PACTCHUU HEOJMHAKOBO PEArupyroT Ha
YCIIOBUSI TIMTaHUSA U OKa3bIBAIOT B3aMMHOE BJIMSIHHE Ha POCT U pPa3BHUTHE.
IToaToMy B 3aBUCHMMOCTH OT COCTaBa II€HO3a Y MPEJICTaBUTENCH OJHOTO U
TOTO K€ BUJIa paCTEHUIl MEHSIETCS CO/Iep )KaHue HUTPATOB.

Hanpumep, Ha JEpHOBO-CUIBHOIOA30JUCTON I1€CYAHOW I10YBE
MOBBIIIEHHOE KOJIN4EeCTBO HHUTpaTHoro asora (mo 0,13-0,14%) Ttpassl
HaKaIUIMBAJIK B TPEThEM M YETBEPTOM YKOCaX B OJMH TOJ M3 CEMH TOJIEKO
TIPH XOJIOJHOM 00JIaYHOM TOToJie M BHeCEHUH a3oTa B jo3e 100 kr/ra mon
YKOC C pa3IUYHbIM coueTaHreM (HOCHOPHBIX U KATMHHBIX yaoOpeHui. [Tpu
BHECEHHWH a30THBIX yaoOpeHmii B Jgo3ax 300-600 Kr/ra KOJIHYECTBO
HUTPATOB B KJIEBEPO-3JIAKOBOH CMECH BO3pacTajo B 3 pa3a M0 CPaBHEHUIO C
HEYJIOOpEHHBIM TPABOCTOEM. DTH U3MEHEHHUS B OCHOBHOM IMPOUCXOAWIN B
3]1aKOBOM KOMITOHEHTE, MTOCKOJIbKY B KJIEBEPE MX KOJMUECTBO MPAKTHUECKH
HE MEHSJIOCH.

Pacnipenesnenne HUTPATOB 1O OPraHaM pacTeHUI

ConepkaHne HUTPATOB B Pa3HBIX YACTAX PACTEHUI HEOJMHAKOBO.
Bonbmie Bcero HUTPATOB B TEX YACTAX PACTEHUsS, KOTOpBIE COAEpKaT
OoJIbIIOE KOJIMYECTBO TKaHEH, CIyXalluxX JUIsi TPOBEICHHS BOJBI H
MHUHEPAIBHBIX COJIEH K JIMCThSIM M OpraHaM (KCHJIEeMHbIE TKaHH). B knikax
JICTHEB, JINCTOBBIX YEpElIKax, CTeOJIIX HUTPATOB OOJbIIE, YeM B MSKOTH
JUCTBEB U IUIOJAX; B KOXHIE U MOBEPXHOCTHBIX CIOSIX IUIOAOB OHU
mpeobnaamaloT Haj BHYTPEHHHMH CJOSMH; B TEHEPaTHBHBIX OpraHax
(opraHsl TOJOBOTO Pa3sMHOKEHHUS PACTEHHWH) 3TH BEIIECTBA OTCYTCTBYIOT
WA UMEIOTCS B MEHBIIINX KOJIMYECTBAX, YEM B BEr€TaTHBHBIX.

Jis  pannoHAIBHOTO WCIOJIB30BAHMS TIOJyYEeHHON MPOIyKITHH
pPacTEeHHEBOJCTBA B CBEXEM BHJE WM HA NMepepadOTKy BaXKHBIM SBIISETCS
3HaHHE OCOOCHHOCTEH paclpeneNeHnss HUTPATOB B TOBAapHOW YacTh
ypoXxasi, oT4ero OyAeT 3aBHCeTb CIOCO0 €€ HCHONb30BaHUS WU
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nepep aboTKH (Bap Ka, TIMPUTrOTOBJIEHHUE COKOB, KBallICHUEC, COJICHUC,

KOHCEPBUPOBAHUE).

[MpodunakTiuyeckre MepoOINpUATHS M TEXHOJOTHYECKHE CIIOCOOBI
00paboTKN MOJTYYEHHOH MPOAYKIMU 00ECIIEYUBAIOT CHIDKEHNE KOJIMYECTBA
HHUTPATOB, MOCTYMAIONINX B OpraHu3M 4enoseka [4,15].

BunoBeie pa3nmuuus pacTeHHH 1O HAKOMUTEIHHOH CIIOCOOHOCTH
HUTPATOB OOYCJIOBJICHBI KyMYJIIIIMEH HUTPATOB B OTIENBHBIX OpraHax
pacteHuil. YpoBeHb HUTPATOB B UEpeIIKax IMpeBhIIaeT B 1,5 - 4 paza ux

KOJIMYECTBO B JINCTOBOH ILTACTHHKE.

[IpoBomsAmne my4ykd coaepkar

MOBBILIEHHOE KOJMYECTBO HUTPATOB. HUTPATOB MpPaKTHYECKH HET B 3epHE
37IAKOBBIX M MHOTO WX B BETCTATHBHBIX OpraHax (IHCT, crebenp) W B
COYHBIX INTIOAAaX OBOIIHBIX U 6axqe131>1x KyJ'[bTyp.

ApOy3

JbIHs

Kab6auok

Kanycra
0€eJIOKOYAHHAN

Kaprodean

MopkoBb

Caekia
CTO0JIOBAaS

s1o10K0

B MsxoTH 11o0B apOy3a HUTPAThl paclpeeIeHbl
PaBHOMEPHO, HAUOOJIbIIIEE UX KOJIUIECTBO
COJICPHKUTCS B KOXKYpE

MaxkcuMyM HUTPATOB — B CEMEHHOM KaMepe IUIOI0B

ConepkaHle HUTPAaTOB B IUIOAAX YMEHBIIAETCS OT
IUIOOHOXKKHM K BEpXyIIKe, B CEMEHHBIX KaMepax HX
MEHbIIIE, YeM B MAKOTH HIIU KOpe

Boubie Bcero - B Bepxymike credns. Bepxaue nucThbs
KouaHa colepkaT B 2 pa3a OoJibllie HUTPATOB, YeM
BHYTPEHHHE; BHYTPEHHHE W BHEIIHHE JIUTHCA
coJiep>KaT HUTPAToB B 4,5 paza OoJiblle, YeM CpEIHUE.
B xmike mmcra mx B 2-3 pasza Oonblne, 4eM B
acTuHke. KoimdyecTBO HHUTpaTOB yOBIBaeT OT
OCHOBAHHMS K BEPXYIIKE JUCTA

B riryOHAX HHM3KHMH ypOBEHb HHTPATOB OOHApYXEH B
MSIKOTH, B KOXYype M CEpALEBHHE WX COAEPXKHTCS
OoubIe

B Bepxylke 1 KOHYMKE KOPHEIUIOJa HUTPAaTOB MHOTO,
B CEpAIIEBHHE NX OOJIBIIE, YEM B KOpE

Bricokoe copepikaHHE HUTPATOB — Yy BEPXYIIKH
KOpHEIUIOZAa U B KOHYHKE KOpHS, MEHbIIEE — B
CpeIHEel YacTH KOPHEIIoa

B MiKkOTM HUTpaThl pacHpeieneHbl PaBHOMEPHO.
HanOomnbmiee KomM4ecTBO OTMEYAETCS B KOXYpe M
CeMEHax

Puc. 11. BunoBble pa3ianums HaKOIUIEHHUSI HUTPATOB B OBOIIHBIX U
TUTOJIOBBIX KYJIBTYpax
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B nwmcTOBBIX OBOmaX HaWOOJBIICE KOJIMYSCTBO HUTPATOB
HAXOJUTCSI B CTEONIX HM YEpelIKe JIMCTa, IOCKOJIBKY OTH OpTaHbI
ocymectBisitor neperoc  NO73  k mucroBoit minacturke. K Tomy ke
Yyepemiok  JiMcta  objajmaer  cBoiictBamMu  OydepHOH  cuCTEMBI,
(YHKIIMOHUPOBAaHUE KOTOPOI HAMpPaBJICHO HA MOJICPKAHUE CTAOMILHOCTH
MHHEpaJbHOTO cocTaBa TuiacTHHKH [23]. TIposiBIICHHE pEryIHpYyOIIEro
adexTa y yepemka, TMO-BHIUMOMY, CBSI3aHO C HAJIWYUEM OOJIBIIIOTO
o0beMa CBOOOJHOTO IPOCTPAHCTBA II0 CPaBHGHHIO C IDIACTHHKOW. B
OemoxouaHHOW Kamycte HanOombIiee koaumdectBo  N-NO3z  Haxoaures B
Bepxyuke crebis [20]. BHyTpeHHHe U BHENIHHE JIHCThS KOYaHa COAEPIKAT

B 4,5 paza OoJbIie N-NOs, gyem cpennue, 1 B 2 pa3a MEHBIIE, YeM
BHelIHue. Tak ke Kak Y 3CJICHBIX OBOmeﬁ, YEPCIUIKU JIMCTHEB KaIlyCThbl
OTJIMYAIOTCSI 0O0Jice BBICOKHM COJCPIKaHHEM N-NOs;, deM mHCTOBBIC
IJTACTUHKH.

HepaBnomeproe pacrpeznenenrie NO'3 B pacTeHUM HEBO3MOXKHO
OOBSICHUTH TOJILKO HHUTPAaTPEAYyKTa3HOW aKTMBHOCTBIO TKaHeW. lLlembiid
KOMIUIEKC (DakTOpoB (BHYTPEHHHMX M BHEIIHHX) BIUSET Ha CIIOCOOHOCTH
TKaHW HaKalUIMBaTh HUTpaThl. OTMEUEHO HEPAaBHOMEPHOE COJEpIKAHHE
HUTPATOB B PACTEHHUSIX CEMEWCTBA THIKBEHHBIX. JTH PAacTCHHS KYJIbTYp
(xabauKy, MaTHCCOHBI, OTYPIBI, THIKBBI, apOy3bl, ABIHU U JIP.) OTIMYAIOTCS
BBICOKOIl ~ HAKONWTENBHOM  CIOCOOHOCThIO  HHMTpaToB.  Hampumep,
coJiep)KaHie HUTPATOB3, B IUT0/IaX Ka0AYKOB yMEHBIIAETCS OT IJIIOMO0HOKKH
K €ro BepXylIKe, y MaTUCCOHA OT Mnepudepruyeckoil 30HBI K LIEHTPY.
CemeHHass Mepa MATHCCOHa M Kabayka OTIMYAeTCs OoJice HU3KUN
COJIep)KaHUEM HUTPATOB, YEM MSIKOTh MM KOPA.

B koxype mionoB orypuos coxaepxurcst 6onbiie N-NOs, uem B
MSIKOTH, MPUYEM Ipeelibl HAKOIUICHUs HUTPATOB B BBIJEJICHHBIX YacTiIX
orypua 3aBHCSAT OT copra. [IpM BBICOKMX J103aX a30THOTO YJOOpEHUs
conepxanre N-NOsz B orypuax 3aMeTHO BO3pacTaeT OT BEPXYLIKH IUIOAA K
€r0 OCHOBAHHIO.

B xmyOHsX kapTodens (ceMeicTBO MacIeHOBEIC) HIU3KUH YPOBEHD
N-NOz; o0HapyxkeH B MSKOTH. B KOXype W CepAleBUHE  COACPKUTCS
npumepHo B 1,1-1,3 Gombmre N-NOs.

Kpacublil cTpyukoBbII Hepel] TakkKe OTHOCHTCA K CeMEHCTBY
MacJCHOBBIX, OJHAKO, B ero crpyukax ypoBeHb N-NO;z HeBbicok. JIumib B
IUIOJOHOXKE oTMmevaercs mnosblmeHHoe KoinuecTBO N-NOs.  ITomoOHoe
pacripeziesieHie HUTPAToOB B IUIOJIAX XapaKTepHO U JUIs OakiaxaHa.

B kopHer10/1aX MOPKOBHU TaKXKe BBISBJICHBI 30HBI C Pa3HBIM COJIEP-
xanueM  N-NOaz. Beicokoe ux copepxanue 0OHapy»KEHO B BEPXYLIKE U
KOHYMKE KOpHeIuoa. B KoH4YMKax KOPHEIUIOI0B MOPKOBH, CBEKIIbI, pe/rca
Bceraa oOHapy)KUBAIOTCS y4acTKH ¢ Oosee BricokuM conepxkanreM N-NOs,
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YTO BBI3BAHO HAJIMYHEM B 3TOH 30HE MEJIKUX BCACBHIBAIOIINX KOPEIIKOB. B
cepaleBuHe KopHemona MopkoBu ypoBeHb N-NOsz Belme, yem B Kope.
[Mpuuem ypoBens N-NO3z B cepiueBHHE YMEHbBIIAETCS OT KOHYMKA KOPHS K
BepXyllIKe, a B Kope Oosiee Bbicokoe conepkanne N-NOz obHapykeHO B
cpeiHell 30HE KOpHEIJIoAa.

CronoBass ¥  KOpPMOBas  CBEKJIAa  OTJIMYAIOTCS  BBICOKOU
CHOCOOHOCTHIO K HAKOIUICHHIO HUTPATOB B KopHeruionax. CepaleBHHA U
KOHYMK KOPHS CTOJIOBOW CBEKJBI OTJIMYAIOTCS OT OCTaJbHBIX 4YacTel
KOpHeruTo1a oBbIIeHHBIM coepkanneM N-NOs.

Pacnipeneneane  N-NOsz B KopHeIIo[ie pearca 3aBHCHUT B OIpe-
JIeICHHOM Mepe oT ero Gopmbl. Kak y mauHHOIUTOAHOHN (OPMBI peauca, Tak
U y KopHemiona Kpyrioi ¢opmbl, abcomorHoe kommuecTBo N-NO3
yMEHbIIAeTCS OT BEPXYIIKM KOPHEIUIOAAa K CepeluHe, a 3aTeM BHOBb
YBCJIUYHMBACTCA Y €TI0 KOHYHKA.

Topox HawnbGompiiee KOJMYSCTBO HHUTPATOB COJCPIKUTCS B

OBOIIHOM MOJIOABIX IUIONMaX ropoxa. Ilo creOiro WX colep)kaHue
pacTeTr CcHH3y BBepX. JIMCThS coaepKaT HHUTPATOB
HEMHOTO

I'peunxa HambompiM ~ cofiep)kaHAEM — OTIUYAIOTCS  CTEOIH
pacTeHHs, MCHBIIMM — JIUCThS, COIBETHS 3aHHMAIOT

MPOMEXYTOYHOE IMoJoXKeHHe. KonmuecTBo HUTPAaToB B
cTebIe pacTeT CHU3Y BBEPX

Kykypy3a KosnuecTBO HUTPATOB B CTEOJI€ YOBIBACT OT OCHOBAHHUS K
Bepxymke. HwkHHe TUTBCA coaep’kaT HX Ooiblie, deMm
BepxHue. OOepTKH MOYATKOB COAEPKAT MaJO HUTPATOB

Ogec B crebime KoIMYECTBO HHUTPATOB CHMXKAETCS K €ro
BEPXYUIKEC, B HUKHUX JIUCTBAX 6OJ'II)IH€, YEM B BCPXHUX;
METECJIKE NPUCYTCTBYIOT B CJICTOBBIX KOJINMYECTBAX

IMmennna B crebne KOIMYECTBO HUTPATOB CHIDKAETCS K €ro
o3uMast BEPXYIIKE, B HWKHUX JIUCTHSIX OOJIbINIE, YeM B BEPXHHX.

HanMeHbpmmM KOJTM4eCTBOM HUTPATOB OTINYAETCS KOJIOC
SlumeHnb JlucThsl comep)kaT HUTPATOB OONbBINE, YeM CTeONH; emié

MEHbIIE MX B KOpPHAX. B KOJOCBIX HUTPATOB
MUHUMAaJIBHOE KOJNYECTBO
Puc. 12. BunoBbie pa3iuuusi HAKOIUICHHST HUTPATOB B 3€PHOBBIX
KyJbTypax

Taxum 06p3.30M, HAKOIIJICHUE HUTPATOB B LEJIOM PACTCHUU U B

npeaeciax opraHa mpouCXoAauT KpaﬁHe HEPABHOMEPHO, YTO 00BsICHSIETCS
HHM3KOIl aKTMBHOCTBIO HUTPpATPCAYKTA3bl B 30HAX WX HAKOIUICHUA, pa3H0171
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crieuyain3amuen TKaHeﬁ, BBITTOJTHAOIINX TPAaHCIIOPTHYIO nin
CUHTCTHUYCCKYIO (l)yHKHI/II/I, HCOPOMOPIUOHATIbHBIM MOCTYIVICHUEM
HUTPATOB B 3alaCHOM U aKTUBHBIM (1)OH,HLI, CKOPOCTBIO UX MECPECABUIKCHUA B
COCYAUCTO-TPOBOAAIINX CUCTEMAX K MECTY UX BOCCTAHOBJICHUS U T.A.

BausiHue TeXHOJIOTMM XpPaHEHUS U MepepadoTKu
CeJIbCKOX0351liCTBEHHOM NMPOAYKIMH HA COAepP:KaHUe HUTPATOB

VYcnoBus  XpaHEHHS  CEIbCKOXO3SWCTBEHHOM  MPOAYKIMH B
3HAYUTEIbHOU CTETICHU OTIPENICIIAIOT coJepKaHne HUTPATOB
HETIOCPEICTBEHHO B OBOIIAX U MX BEJIMYHWHY B TOTOBOM MIPOIYKTE.

IIpn HapymieHuMM pPEXHUMOB XpaHEHHs COJIEP)KaHUE HUTPATOB
MOJKET JJOBOJIBHO CYIIECTBEHHO YBEIMYHBAThCA. [Ipoliecc BoccTaHOBICHUS
HUTpaTa A0 HUTPpUTA MOXKCET MPOUCXOAUTH U IK30I'CHHBIM IYTEM B XOAC
NIEPEeBO3KU, XpaHEHHs M  IepepaboTKH oOBoLledl B  pe3yibTare
(YHKIMOHUPOBAHUSI HUTPATPENYKTa3bl, JJOKAJIHN30BAaHHOW B PAaCTUTEIBHBIX
TKaHjIX, WJIM MHUKpoopraHuzmax. OcoOyi ONacHOCTh IPEACTABISIOT
HUTPUTHI, KOTOPBIE MOTYT HAKAIUIMBATHCSA TPH HAPYUIICHUH TEXHOJIOTHH
XpaHeHHs1 mpoxykuuu. Ecnm cpasy mocie yOOpkH yposkas HHUTPHUTHI
00HapyKUBAIOTCS B PACTCHUSX JIHINb B HCKIIOYHTEIBHBIX CIydasX, TO B
Te4eHHe 4 CYyTOK XpaHCHHS MPH KOMHATHOM TeMIiepaTrype UX CoAepKaHHe
PE3KO BO3pACTAeT.

Puck o6pa3oBaHusi HUTPUTOB B NPOXYKIIUM

MOBBIII = HEJAOCTATO | CHIbHAA HalIW4¥e  OTTaWBaH = KOHTAKT
€HHe YyHas 3arps3HEH = MEXaHW4 M€ CBEXKe- IPOAYKTOB
TeMIep = a’parus HOCTh €CKHUX 3aMOpOXKe = C
aTypsl CKJIaJUpPOB = JHCTOBBIX = MOBPEXJ] = HHBIX KOPPO3UPY
XpaHeH  aHHOU OBONIEH M | CHHH OBOIIEH B = OIIUM
uic 10 mpoaykuu | KOpPHENMJIO @ MPOAYKI | TEYeHHE MaTepHajo
10 u JIOB U JUINTENIBH = M pu
35°C oro TeMIepary
BPEMEHH D€
pu nepepabor
KOMHATHO KM CBBIIIE
51 70°
Temmnepar
ype

Puc. 13. PuckooOpasyromue (akropsl 00pa3oBaHHs HUTPATOB B
pacTeHHsX
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OOpazoBaHMEe HUTPUTOB IIPENOTBPAINACT XPAaHEHHE CBEXHX
oBoOlLLEH npu HU3KOU ONTUMAJIbHOU TeMIIeparype. B
rIIy0OOKO03aMOPOIKEHHBIX OBOLIAX HAKOIUICHHWE HHUTPUTHOIO a30Ta He
npoucxoaur. MckitoueHueM SBISIOTCS OBOIIY, 3arpsA3HEHHbIC MOYBOIl U
MOBpEXJCHHBIE BpeauTensiMu U 6one3nsMu. [Ipu temmneparype Boime 5°C
yCKOpseTcs 00pa30oBaHWE HATPUTOB B TKAHSIX BCIEACTBUE ITPOHUKHOBEHHS
HUTPATPEAYIUPYIONINX MUKPOOPTaHU3MOB.

CHIDKEHHIO HHUTPAaTOB CHOCOOCTBYIOT OINTHMAJIbHBIE YCIIOBHS
XPaHEHUST OBOITHOM MPOIYKINH (BIXKHOCTD, TeMIiepaTypa) Hawmbombimmit
UK CHW)KEHHWS HHUTPATOB TIPOHCXOAWT B deBpane-mMapTe MecsIe.
Oco0OeHHO XapaKTEpHO 3TO A KalyCThl U CBEKJIBI CTOJOBOW, MEHEE Ul
MOpPKOBH U Kaptodens. Hanpumep, npu xpaneHnu kaprodens Ha cKiaje ¢
YCUJICHHOM BEeHTWIAIMEH uepe3 3 Mmec. coxpaHsuiock 85%, a uepes miecTsh
Mecs1es - 30% HUTPATOB OT UCXOHOI'O YPOBHSA, B KOPHEIIOaX MOPKOBH -
70 u 44%.

IIpoxykiust pacTeHHEBOACTBA MOTPEOIACTCA UYENOBEKOM, KakK B
CBEXEM, TaK U B IepepabOTaHHOM BHJE, YTO OOYCIIOBICHO, B OCHOBHOM
CE30HHOCTEIO. Ilpn modydyeHHH TPOAYKIHH PACTCHHUEBOACTBA C
MOBBIIICHHBIM ~ COJCP)KAaHMEM  HHUTPaToOB,  HEOOXOAMM  KOMIUIEKC
MEpOMPHUATHH, TO3BOJIAIONINX CHU3UTH ypoBeHb HHUTpaToB Ao [IJK. Psn
TEXHOJIOTHYECKUX ONEpaluii 1Mo mnepepaboTke NPOAYKIHWH CHIDKAeT HX
KOJIMYECTBO B HECKOJIBKO pa3.

Crioco6 mpuUroTOBICHUS IMUINK BIMSHHEM PE3KO Ha COJAep)KaHHUe
HUTPATOB ¥ UX CHIDKEHHUE B IIPOIECCe IPUTOTOBICHUS.

[TpumepHOE CHIDKEHHE YPOBHSI HUTPATOB B KapTodelie B mpolecce
nepepadoTKu:

Bapka B BoJie - 40-80%

npurotosicHue Ha napy - 30-70%

JKapKa B pacTHTEIBHOM Macie - 15%

¢dputroprumna - 60%

3amMadnBaHue KapTodeins B 1%-HOM pacTBOpe XJIOPHUCTOTO KaJIHs,
1%-Hoit ackopOMHOBOM KHCIIOTHI, 3aTeM kapka Bo (putiope -90%.

B oTBapeHHOI MOPKOBH KOJIMYECTBO HUTPATHOTO a30Ta CHUKACTCS
B JIBa pa3a, a B OTBapEHHOH CBEKJE KOJMYECTBO HUTPATOB OCTAETCs Ha
IIPEKHEM YPOBHE.

B 3aBucuMocTM OT BHJA OBOLIEH MEHSETCS KOJIUYECTBO U
XapakTep TOCTYIUIEHHsSI HHUTPATOB B OTBap. IIpm Bapke MenkoHape3aHHON
KamycTel B TedeHHe 70 MHUH Ccomep)kaHHEe HHUTPATHOTO a30Ta B OTBape
majgaeT. B mporecce Bapku kapTodens, CBEKIbI 1 MOPKOBH COJEpKaHUE UX
B BoJie Bo3pacTtaeT K 20-30 MuH, a 3aTeM NMPAKTHYECKH OCTACTCS HAa OJHOM
YPOBHE.
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B kamycre cHmxaercss ypoBeHb HUTpaToB 10 60% B mpouecce
Bapku. MOpPKOBB, CBEKJIa M KapTodenb HEOUMIIEHHBIH TEPSIOT MPUMEPHO
onuHakoBoe komuuectBo (17-20%) [15]. IlpemBaputenbHas OYHCTKA
KIyOHe# kapTodens crocoOcTByeT Gonee nmonHoMy (Oosiee uem B 2 pasa)
ynajaeHuto HuTpatos [4,15].

I[Ipy MapWHOBaHMH IUTOJOB TOMAaTa OTMEYAeTCS YyBEIUUCHHE
HUTpATHOTO a3zoTa B 1,4-1,8 paza. VYBenuueHHUE HUTPATHOTO a30Ta MOXKET
OBITH CBSI3aHO C MPHMEHCHHEM B KAueCTBE IIPHUIIPAB 3€JIEHBIX KYJIBTYp
(Ykpor, meTpymika, 9eCHOK), HaKaIUTMBAIOUINX ITOBBIIIEHHOE KOJHMYECTBO
HUTPATOB.

IIpu KoHcepBUpOBaHWH  OTYpIOB A(MPEKTHBHO  CHWXKAETCS
KOJIMYECTBO HUTPATOB B IIJIOAX B IEPBbIC JHHU, HO B IOCJEIYIOIINE THH Ha
30% u Oonee OT MCXOAHOTO YPOBHA yBenuuuBaercsi. KoHcepBalys orypuos
W UX TOcClenyliee XpaHeHHEe B TeueHHe 5-6 MecsleB CHIDKAaeT
cojiep KaHue HUTPATOB B 5-6 pas.

[lpn KBamleHUM KamyCcThl YpOBEHb HUTPAaTOB Ha 8- CYT.
cHmwxkaercs 10 34,8% OT HCXOJHOTO KOJWYECTBAa, a 3aTéM BHOBb
Bo3pacTaet, U Ha 57-¢ cyTt nocturaet 80-90%.

CHI)KEHUIO HHTPATOB CIIOCOOCTBYET TepMmieckas o0padoTka
TOMATHOTO COKa, KOTOpasi MO3BOJISIET CHU3UTh YPOBCHb HUTPATOB B 2 pasa.
Ilpu 57%-HOM BBIXOAE cOKa MOpKOBH U 80%-HOM BBIXOJE COKa W3
CTOJIOBOW CBEKJIBI 3HAYHTENbHAS YacTb HHUTPATOB IMEPEXOIHUT B KHUIKYIO
¢asy [15].

[Tepexoy HUTPATOB U3 MPOAYKIMHU OBOIIEBOJICTBA B COKH:

MOPKOBHBI# COK - 44%

ceekia - 80%

Tomartsl - 35%

s6noku - 20%

B cyxux BHHaX KOHIIEHTpAIWsI HUTPATOB cocTaBisieT oT 1 no 47,8
MT/JT HUTPAaTHOTO a30Ta, HO IPU KOHIICHTPAIIUH HUTPATOB  BHIIIE &
MI/I  HW3MEHSIOTCS BKYCOBBIC KadecTBa NPOAYKTa, OH IPHOOpeTaeT
BSOKYIIUIA, KHCIOBATO-COJEHBIN BKyC [4, 15].

CBeXENPHUrOTOBIICHHBIE COKH  HEOOXOIUMO  YIOTPeONATh B
TEUCHHUEC [BYX 4YacOB WM IOJBEPraTb CBOCBPEMEHHOW TEPMHUYCCKOU
00paboTKe, HHaYe BO3MOKEH MEPEX0] HUTPATOB B HUTPHUTHL.

C mpoaykiuei )KHBOTHOBO/ICTBA B OPraHM3M UeJIOBEKa MMOCTYIaeT
MEHBIIIE HUTPATOB, B CPABHEHHH C MIPOJAYKIIMEH pacTeHHeBoCTBA. TeM He
MeHee, MNPOIYKLHUS JKMBOTHOBOJACTBA TaKXKE MOXET IPEJCTaBIsATh
TOKCHUKOJIOTHYECKYI0 ONAcCHOCTh B pe3yJIbTare HAKOIJICHUS HUTPATHOTO
a3oTa HpPU  HKCIIOJIb30BAaHMHM KOPMOB C BBICOKMM YPOBHEM HHTPAaTOB, a
TaKXKe B IPOIECcCEe TEXHOJIOTUYECKOW mepepaboTkn. HopmaneHOE KOIH-

57



YECTBO HHUTPATOB B MBIIIIAX JKBAYHBIX >KUBOTHHIX (,5-1,6 Mr/100 r, B
KpoBU - 2-3 Mr. OIHAaKoO MOCTYIUIEHHME HHUTPAaTOB C KOPMaMH MOXET
BBI3BATh YBEJIMUCHHE UX COJAEPXKaHUs B KpoBU ¥ TKaHsix Ha 200-300%. IIpu
CKapMJIMBaHUH )KUBOTHBIM TPaB C BHICOKMM yPOBHEM HUTPATOB BO3pacTacT
UX COZIepIKaHUE B Msice KPYITHOTO pOraToro ckora B 2,3 pasa.

KagecTBOo MOJOKa 3aBHCHUT OT KOPMOB, KOTOPBIMH IHTAIOTCA
XKHUBOTHBIC. HecMOTpsI Ha TO, YTO B MOJIOKE IPHCYTCTBYET HE3HAUUTEIHLHOE
KOJINYECTBO HUTPATOB, ITPU KOPMJICHHH KOPOB TPaBOM C BHICOKUM YPOBHEM
HUTPATHOTO a30Ta WX COJCPKaHME MOXKET MOBBICUTBCA B 2-3 pa3sa.
CogneprkaHre HUTPATOB B MOJIOKE TAKXK€ MOXKET YBEJIMUUBATHCS B IIPOIIECCE
TEXHOJIOTHYECKOH  TepepaboTKH, HalmpuMep, TNPH HAarpeBaHWH U
racTepu3aluy MoJIoKa.

OTMedaeTcsi HHM3KOE COAEp)KaHWE HHUTPAaTOB B pbide U B
CBEXKE3aMOPOXKECHHBIX MpoaykTax. OIHAaKo, OTMEeYaeTcs Nepexo] HUTPATOB
B HHUTPUTBI B IIpolecce ImepepaboTKH pbIObI  (Topsdee KOMYeHHE)
KonbacHble u3nenusi, HAMPOTUB, OTIINYAIOTCS TTOBBIILICHHBIM COJIEp)KaHHEM

HUTPATOB  BCJICJICTBHC JMOOaBJICHUSI HHUTPATHBIX COJIEH B  Xoje
M3rOTOBNICHHST  KoJbackl  (A7ss OpUAAHHS  OKPACKH  MOJy4aeMbIM,
MIPOIYKTaM).

Crporuii KOHTPOJb 3a COJCp)KaHMEM HHUTPATOB HEOOXOANMO
OCYIIECTBJIATh U B TeX KyJIbTypax, KOTOpPBIE MCIONB3YIOTCS AJS 3aKJaJKd
CHUII0Ca, CeHaXka, MPUTOTOBJICHHUSI KOMOMKOPMOB, ITOCKOJIBKY B 3TOM CIIydae
HE HCKIIIOYAeTCs BO3MOXKHOCTH TOBBIIICHHS KOHIICHTPALMH HUTPATOB IPU
BBICYIIIMBAaHUM KOPMOBBIX KyJbTyp. Kpome Toro, mpearosiaraercs, 4To IpH
cuiocoBannu 60-80% HUTPATOB BOCCTAHABIMBACTCS 10 HUTPUTOB.

SnoBuUTHIMH SBIISTFOTCSI raspl, SMHUCCHPYIOLIHE u3
CBEXENPHUIOTOBICHHOTO CHJIOCA, IPUTOTOBICHHOTO M3 OOTaThIX HUTpaTaMu
pacrennii. Onun OYEHb SIOBUTHI, T.K. OTIMYAIOTCS COJEP)KAaHHEM
TOKCHYHBIX BEIIECTB: 3aKHCh, OKUCH M JBYOKHCH a30Ta, MOJIEKYJSIPHOTO
azora. /[lanee mon neiictBeM MUKPOQIIOPHI B IPUCYTCTBUU YIIIEBOJIOB BO
BpeMsl CHJIOCOBAaHHMS HHTpPAThl BOCCTAHABIMBAIOTCS OO0 aMMOHHUS. B
ACCUMWJIALIMU HUTPATOB NMPUHHUMAIOT Y94acTHEe HECIIOPOHOCHBIE OAKTEepHH -
npencraBuTeNH poxoB Pseudomonas, Erwinia; ciopoBble - mpeacTaBUTENH
pona Bacillus; npoxoku u3 pogos Candida u Phodotorula.
JanpHelmas peayKLUusi HUTPATOB OCYLIECTBISIETCS 3a CUET AESITENbHOCTU
BHEKJIETOYHBIX (PEPMEHTOB: HUTPHUT- U HUTpaTpeaykras [4,15].

Pa3meps! noTepp HUTPATOB MPU CHIOCOBAHUU KOPMOBBIX KYJIBTYP
3aBHCAT OT HCXOAHOH BIaXKHOCTH MaTepHaa.

Bunaxunocts 50% - coxpanenue HuTparoB - 80%; BnaxxHocTh 80% -
coxpaHeHue HUTpaToB - 30%);

Conep>kaHre HUTPATOB B CaXapHOH CBEKJIE M3MEHSETCS:
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B XOJe IMepepabOTKH, OCOOCHHO MPH MMOJYYCHHH KOPMOBOTO
KOMa,

B IPOIIECCE TPAHCIIOPTUPOBKH

B pPE3yJIbTaTe MOWKH KOPHEIUIOIOB

B IIPOIIECCE COPaKMBAHUS CBEIKETO KOMA JIO KHCIIOTO

ITocne w3MenbUeHHMS KOPHEIUIOAOB B CTPYXKE OCTACTCS elle
3HaYMTENbHOE KOMHUeCTBO (82%) HuTpaToB [15]. M3MenbueHHe CTPYKKH
He maer moinkHoro 3ddexra u B Hell ocraercs cBeime 70% nHuTparos. B
mporecce nepepadoTku cBekibl 20-30% HUTPATOB MEPEXOANUT B KOPMOBYIO
maToky. OHa, B CBOIO O4Yepeab HCIIONB3YETCs Ui KOPMIICHHS )KUBOTHBIX.
Takum oOpa3oM, B pe3yibTaTe MepepabOTKH CBEKJIBI, OOJBINAas YacTb
HUTPATOB OCTAC€TCA B KOHCYHOM IMPOAYKTE, CIyXalluM I OTKOpMa
JKHUBOTHBIX. CJ'Ie[[OBaTeJ'H)HO, Ipu COCTABJICHUU palMoOHa KOPMIJICHHA, U
BKITFOYCHUS TIOJ0OHBIX MPOIYKTOB, 3TOT (PAaKT HEOOXOIUMO YUUTHIBATS.

Onpe)le.ne}me HUTPATOB B NNPOAYKIUU PACTCHUECBOACTBA

Cp (S91054 METOA0B OIIPpEACICHUS HUTPATOB B OpoAYyKTax

TJIaBEHCTBYIOIIIEE MIOJIOKEHHE 3aHUMAIOT (U3UKO-XUMHYECKHUE:
CIEeKTPO(OTOMETPHH, xpomatorpadus, JIEKTPOXUMHUS u
XEMUWIIOMUHECLEHIU.

CriekTpo()OTOMETPUYCCKHE METOIBI  OMpPEICICHHUS  HUTPATOB
MOXHO pa3/IeTTUTh Ha 4 TPYIIbI, OCHOBaHHBIC Ha!

> HUTPOBAHUU APOMATHYECKUX OPraHUYECKHX COCAMHEHHM
(ocobenHo (eHonoB);

> OKHCJIEHHH OPraHUYECKUX COCANHECHUI,

> BOCCTAHOBJICHUHM HUTPAT-UOHOB JI0 HUTPUT-HOHOB,;

> MOTJIONIEHNH  HHUTpaToB B Y®-00jacTu  crekrpa.

[omyyaemble COETUHEHUS] IMEIOT MAKCHMYM CBETOITOTIIOIICHUS B OJIMKHEH
yIbTpaUOJICTOBOM M BUAMMOM 00JacTsx crekrpa. VIHTEHCHBHOCTH
CBETOIOMJIOIIEHUS  MPOIOPLUOHATIbHA  COIEP)KAHUIO  HUTPAaTOB B
aHaTU3UpyeMOii pobe.

JlaBHO W3BeCTEH MeETOJ Ta30KUIKOCTHOM xpomatorpadumu,
KOTOpBIM 3aK/IH4YaeTcs B HUTPOBAHUU OPraHMYECKUX COEOUHEHUH
apoMaTH4ecKoro psifa - OCEH30Ma M ero NPOW3BOAHBIX B IPHCYTCTBUU
CEepPHOM KHUCIIOTBI, Pa3/EeNEeHUE UX C IOMOINBIO KOJIOHKH, 3alOJHEHHON
CHeIHaTbHBIMA COPOCHTAMU, UCHIAPEHUH M KOJIMYSCTBEHHOM ONpEACICHUN
HUTPOIPOU3BOJHBIX  IJIAMEHHO-MOHU3ALMOHHBIM  JI€TEKTOPOM WM
JETEKTOPaMU JIEKTPOHHOTO 3aXBarta.

lazoxpomarorpaduveckuii  METOA  ONPENCICHUS  HHUTPATOB
obnamaer BBICOKON UYBCTBHTEIBHOCTBIO W JOCTATOYHOM TOYHOCTHIO.
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HenocratkoMm 3TOro MerToja sBISIETCS BIMSHHME HA PE3YNbTAaThl aHaAIU3a
COITYTCTBYIOLIMX BelecTB. Hannune ranoreHnIoB NpUBOAUT K 3aHHKESHUIO
pe3yJbTaToOB aHajIM3a, a 3arps3HEHHOCTh CEPHOM KUCIIOTOW HUTpAaTaMH - K
UX 3aBBILICHHIO, TPUYEM 00a BIMSHUS 3HAYUMBI U HE TIOJIAIOTCS OLICHKE.

Konuuecmsennvlii  uonomempuuecnuii. ~ mMemoo  onpeoeneHusl
Humpamos. VOHOMETpHYeCKHH MeTo SBJseTCA YHH(DUIMPOBAHHBIM
KOJINYECTBEHHBIM METOZIOM OTIPENEIICHNS] HUTPATOB, IPEIHA3HAYCHHbIA IS
CEpUHHBIX (MAaCCOBBIX) AHAJIN30B CBEXKEH MPOTYKIHH PACTCHHUEBOJACTBA C
HCTIONB30BaHMeM  mpubopoB  moHOMepoB-112, 113, 130, DB-74,
autpatomepa “Uonmkc-302” u np. CymHOCTE METOAa COCTOWT B
W3BICYCHNH HUTPATOB W3 AHAIM3HUPYEMOTO MaTepuaga pacTBOPOM
TIOMOKAJIMEBBIX KBACIIOB M TMOCIEIYIONIEM HW3MEPEHUH KOHIIEHTpalnuu
HUTPATOB B TMOJYYEHHOH BBITSDKKE C TIOMOILIBIO HOHOCEJICKTUBHOTO
JNIEKTPOA.

Ionykonuuecmeennviti  Memoo  onpedeneHus  HUMpAmog C
NnOMOWbI0 UHOUKAMOPHOU 6ymazu “unoam”. DTOT METOJ MOXKET OBITh
HCIIOJIb30BaH JJI aHalu3a MEJKHMX I[apTHU OBOILUEH B YCIIOBUSAX DPBIHKA.
CymHOCTh METOJa COCTOMT B BH3YaJbHOM OIIGHKE OKpAIICHHBIX
COCAVMHEHUH, O0O0pa3yloIMXCsl TPH  B3aUMOJICHCTBMM  HUTPATOB  C
peareHTaMH, HaHECeHHBIMH Ha Oymary. CocTaB, KOTOPBIH HAaHOCHTCS Ha
Oymary “WHmaM”, BKJIIOYacT IUHKOBYIO TBUIb, CyJb(aT Maprasia,
Cynb(aHUIOBYIO, JIUMOHHYIO WIM BHHHYIO KHCIIOTY, a-Ha(TWIaMWH, a
TaKKe HAIOJHHUTENb - Cyinbdar Oapus winm Kajpuus. HmkHuit npenen
oOHapyeHHsT HUTPATOB (B IepecdeTe Ha HUTPAT-HOH) B aHAIU3UPYEMOMN
npobe - 50 mr/kr. Meron He MOXeT ObITh HCIIOJIb30BAaH MJIsl aHallu3a
KpPaCHOM CBEKJIbI U MOPKOBH.

Ionykonruuecmeennvlli  Memoo  onpeoeneHus — HUmpamog
Ucnonv306anuem Ougenuramurd. ITOT METOJ MOXKET ObITh HCIIOJb30BaH
JUIL  aHaJM3a TPOJYKIMH pAcTEHHEBOJCTBA KaK OPHUEHTHPOBAHHBIN,
pe3yibTaThl €ro He MOTYT CIY)XUTb OCHOBAaHHEM [UIi OTOpPaKOBKH
npoxyknuu. CyIIHOCTE METOJa COCTOMT B  BHM3YaJlbHOM  OIIGHKE
OKpAILICHHBIX COCAMHEHNUH, 00pa3yronIuxcs NPy B3aUMOJICHCTBUN HUTPATOB
¢ mudenmnamuHoMm. HmwkHME mnpenen oOHapyXeHHS HHUTPAaTOB B
a”anusupyemoit mpode - 100 mr/kr. Meto MOXeT OBITh HCIIOIBb30BaH IPH
OTNpEJeTICHUH HHUTPAaTOB BO BCEX MPOAYKTaX pacTeHHeBojcTBa.OLEHKY
KOHLIEHTPallMM HHUTPAaTOB B Mpo0Oe MPOBOJAT IyTeM BH3YallbHOTO
CpPaBHEHHUS WHTEHCHBHOCTH OKPAacKd pacTBOPOB CPaBHEHHS M COKa
aHATM3UPYEMBIX 00pa3IioB.

Cy1mecTByeT HECKOJIBKO BAPHAHTOB HUTPAT-TECTEPOB.

Tecmep numpamog (Humpamomep nOPMAamuHblii).
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IlepcoHanbHbII 371EKTPOHHBIN TecTep I ONpEAesIeHUs] HUTPAaTOB
B oBoOIIAX, (pykrax. [Ipubop ckoHCTpyHpoBaH isi OBICTPOTO ONpEeICHUs
OTHOCHUTEJIBHOTO COJAEp’KaHHsS COJICHl HUTPaTOB B PaclpOCTPaHEHHBIX
oBoOIIAX M QPyKTax.

 3eneHas 30Ha. Eciu cTpenka mpu HaXOXKICHUU IMyNa B TOJILE
MPOXYKTa HAXOOUTCS B «3CICHOH 30HE» — COJEpKaHHE HHUTPATOB
HE3HAYUTENIFHOE U JTAJICKO OT NMPEIeIbHON KOHIICHTPAIIHH.

» Xenras 30Ha. Ecnu crpenka mpu HaxOoXICHWH IIyNna B TOJIIE
MIPOIYKTa HAXOIUTCS B (GKENTOH 30HE» — COJIEpKaHIE HUTPATOB 3aBHCHUT OT
TUTIA TIPOAYKTA W HYKHO CPaBHHUTH PE3yNbTATHI ¢ TaONHIeH, MpuBEeAEHHON
HIDKE U IMEIOIIEHCS B OMMCAaHUH Iproopa.

* OpanxeBas 30Ha. Eciiu cTpenka npu HaXOKAE€HHUH IIyIa B TOJIIE
MIPOAYKTa HAXOAUTCS B «OPAaH)KEBOM 30HE» — COJepKaHHE HUTPATOB
3aBHCHUT OT THIA IIPOAYKTA, YTO TaK ke MoKa3aHo B Tabiuue. Eciau cTtpenka
CTOHUT C Hayaje (CleBa) OpaH)KEBOU 30HBI — TO PEKOMEHJyeTCs MPOBECTU
TIIATEIBHYI0 MOMKY U BapKy JaHHBIX OBOINCH WM (PYKTOB C TEM, YTOOBI
CHHU3UTh B HUX YPOBEHb HUTpPATOB. EciM e cTpenka CTOUT B CepeauHe,
00 B NMPaBOW YaCTH OPAH)KEBOM 30HBI - PEKOMEHAYETCSI BO3JEPXKAThCS OT
yYHOTpeOJICHNS TAKUX TPOIYKTOB.

* KpacHnas 30na. Eciiu mociie kannOpoBKHU U TecTa CTpEKa CTOUT B
KpacHOH 30HE - TO TAKHE OBOIIN WM (PYKTHI yIOTPEOIATH HEIb3st!

Hurpar-tectep Mopuon OK-2u.

=

Puc. 12. Hurpat-tecrep
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TeCTep npeaHasHa4YCH IJIA SKCIIPECC-KOHTPOJIA:

> - COCTOSIHUS 37I0POBBS UEIOBEKA,;

> - CBeXeM IUI0I00BOLIHON NPOIYKIIUU 10 KOHLEHTPaluu
HUTPATOB;

> - KQUeCTBEHHOI'0 II0Ka3aTeNs KUCIOTHOCTU TIOYBHI.

TecTep mo3BossieT OBICTPO OCYIIECTBIATH:

> - PaHHIOIO JWATHOCTHKY COCTOSIHUSI OPTaHU3Ma;

> - OIIEHKY KaueCcTBa CBE)XXMX IUIOJOOBOIIHBIX MMPOJYKTOB
10 KPUTEPHIO KOHIICHTPAIINN HUTPATOB,;

> - OLIEHKY MOCTYIUICHHS ITUTATEIbHBIX BEIIECTB B
BETreTaTUBHYIO CUCTEMY PacTCHHUH;

> - KQUECTBEHHYIO OLIEHKY KMCIOTHOCTH MOYBBI AJIS

ONTHMAJIEHOTO BHECEHUSI yI0OpEHHUH.

Hutpar-tectep Mopuon OK-2u cocTONT H3 HEpBUYHOTO
npeoOpa3oBaTelsl B BUAE HM3MEPUTENBHOIO 30HAA M OJ0Ka aHaIM3aToOpa.
[epBuuHblii TpeoOpa3oBarens M OJOK aHaIU3aTopa CMOHTHUPOBAaHBI B
OJJHOM KOPILyCE 1 )KECTKO COCJMHEHBI MEXKY COOOH.

[elicTBue aHanmm3aTopa OCHOBAaHO Ha W3MEPEHHH PEaKIUH
BBIOPAHHOTO BBICOKOYACTOTHOTO MEPEMEHHOTO TOKA, IMPOTEKAIOMIETO Yepe3
TKaHH IUIOJIOOBOINHON TNPOAYKIHMH, HaxoAsdIluecs B 30HE OOKIATOK
MIEPBUYHOTO IIPe0Opa30BaTeNsl, OTHOCHTEIBHO OJIOKA SKBHBAJICHTOB.

3aganue:

1. 3anonHUTh TAOUIII, TOJNB3YSICh METOJMYECKAM YKa3aHUEM U
OTBETHUTH Ha BOTIPOCHI.

dopma KOHTPOJIS - 3ayer.

[HaiiTe onpeneneHne NOHITHSIM:
Hurparsr —

Hurputer —

Hutpo3oamuns —

Pacnonoxwure pacTeHus 1o rpymnmaM, COrjacHO CiocCOOHOCTH
HaKOTUICHUS HUTPATOB

I'pynnsl pacreHuii

C 8bICOKUM co cpeonum ¢ HU3KUM
cooeprrcanuem cooepirrcanuem cooepirrcanuem
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Hpakmuuecmm uacmeo.

3aganme 1.

PyKOBOJCTBYSICh TEOPETUUECKMMH 3HAaHHUSMH, IaHHBIM y4eOHO-
METOIUYECKHM II0COOMEM, OTPa3UTE BIMSHHUE MEpepabOTKH HAa M3MEHEHHUE
YPOBHSI HUTPATOB B IPOYKIIMH PACTEHHEBOICTBA, 3aMI0THUB TadImIty 1.

Tabnuna 5.1 - Brusaue nepepaOboTKH Ha YPOBEHb HUTPATOB B
CEJbCKOXO035UCTBEHHON MTPOAYKIIUH

IIpuunnbl
N Bun W3menenue ypoBHs U3MEHEHUS
pOIyKIUs
00paboTKn HUTPATOB YpOBHS
HUTPATOB
KoncepsupoB | B mmogax conensix | HMcmonbp3zoBaHu
aHue TOMAaTOB € B KauecTBe
KOJINYECTBO MIPUTIPaB
HHUTPATHOTO a30Ta 3eJIeHbIC
BO3pacTaer B 1,4- KYJbTYpBI,
1,8 pasza. coziepKalue
Tomarsl BBICOKOE
KOJINYECTBO
HUTPATOB
Ilonyuenue Komuuectso Tepmuueckas
CoKa HUTPATOB o0OpaboTka
yMEHbIIaeTcs B 2
pasa
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3aganue 2. Vcnonb3ys HUTpaT-TECTEp OMNPEAETUTE COJEp>KaHUE
HUTPATOB B CIEAYIOIIHUX BHUAAX CEIbCKOXO3SHCTBEHHOW MPOAYKIUHU:
KapTodenb, oryper, ToMaT, Kaba4yok, JIyK, CBEKJa CTOJIOBas, MODPKOBb,
Kamycra OelOKOYaHHas, S0JIOKO, Tpylla, 3elCHbIC KyJIbTYphl (YKpOII,

MeTpyIIKa,

Pa3INYHBIX 30HAaX MPOAYKTA, 3aIIOTHHUB TaOIHUITy 2.

kuH3a). Otpasure crnenuuKy HAKOIUICHUS HUTPAaTOB B

Tabmmma 5.2 - Coneprkanue u cienupuKa pacpeieIeHus HUTPATOB B
NPOAYKTaX PacTCHHEBOICTBA

IIponyxk
U
pacteH
HEBOJC
TBa

Conep
JKaHUE
HUTpPAT
0B,
MI/KT

ITIIK
HUTpPAT
OB,
MI/KT

+- K
AaK

Cxema
MPOIYK
Tau
pacripe
NIeTIEHU
e NO3
o
30HaM

Bosmo
JKHOCTb
HCIIOJIb
30BaHU

i

Pexome
HIyeM
BIE
Mepomp
HSATHS
o
CHIKEH
HIO
YPOBHS
HHATpAT
0B
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3aganmne

3. Ilposenute

00paboTky

IJI0J0B

(moiiky,

GaﬂaHIlII/IpOBKy, TCPMUYECCKOC BO3L[eﬁCTBPIe), n TpoCiIeauTe HU3MCHCHUC
COJCPIKaHUs YPOBHS HUTPATOB. HonyquHHe JaHHbIC 3aHCCHUTC B Ta6n1/1uy

3.
Tabnuna 5.3 - Brusane 00pad0TKH MPOIYKINH pAaCTEHUEBOICTBA Ha
W3MEHEHHE YPOBHS HUTPATOB
[ponyxuus | ®@akrtuueck | [NAK Bun OcrtarogHoe
oe HUTPATOB, 00pabOTKH | KOJIMYECTBO
COZEpKaHU | MI/KT HUTPATOB,
€ HUTPATOB, MI/KT
MT/KT
Ilpeocmasums nucbmeHHbBLI OMEEM HA GONPOCHL.
1. Hutparsl, HUTPUTBI W  HUTPO30COETMHEHMA. X
OTIACHOCTH IS Y€JIOBEKA
2. OCHOBHBIE HCTOYHUKHN 00Pa30BaHUsI U TOCTYIUICHHS
HUTPATOB B KOMIIOHEHTHI Orocdepbl. Murpanust HUITpaToB B 3KOCHCTEMax
3. [MocTynnenne U pacnpejelieHHe HUTPATOB B PACTCHUSIX.
dakTopbl, 00yCIIaBIMBAIOLINE HAKOIIJICHHE HUTPATOB B PACTEHUSIX
4. Bunosas u coproBas crerdrka HaKOIUICHUSI HUTPATOB B
pacrenusax
5. ATpO3KOJIOTHYECKUE 0COOEHHOCTH BBIpAIIMBAaHUS
KyJIBTYP B YCIIOBUSIX 3alMIIEHHOTO TPyHTa
6. VlcTouHuky 1 OCIeACTBHS OCTYIIICHUSI HUTPATOB B

OpraHuU3M YC€JIOBCKA.
7. MCpOHpI/IHTI/IH, CHUIKAIOIME COJACPIKAaHNE HUTPATOB B
MMPOAYKIIMU PACTCHUCBOACTBA
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6. HIOHU3UPYIOIIEE N3JIYYEHUE. PAINOAKTUBHOCTD

OcHOBHBIE IOHATHS. Buasl HOHU3UPYHOLIECT0 U3JTYyUCHUSA

Heroyans:
HOHA3NP YHII € ¢
W3y 9eHIs

HcrogHHE — AIY9eHHs
TEXHOT éHHBIR

Heroyans:
PATHOHYK.THIHEI
3AKPBITHIR

Hcrournk
PaIHOHYEIHHBIH
OTEPBITBI

PagHoakTHEHOCTE

PagpannoHHAR
fe200acHOCTE HACEIeHAA

Aenenne
PaIHOAKTHEHOC TH

pPAOMOAKTHEHOE BSISCIEO WM YCTPOHCT BO,
HCMyCEAIEE WM cooco0HOS  HOIVCKAl:
HOHHZHPVIOES  HATVUeHHe, HA  KOTOPBIE
pACHpOCTpaHAeTCa IeficTERE HACTORMINX
CAHHMTAPHEIX MPAEHT

HCT O49HHE HMOHH3HPYIO IIETO TS HIA,
CHEIHMATEHO COSTAHHBOL OA% €r0  IOJesHOTO
TMpHMeHSHHE WM AEJIAIOINHIACE — ToO0uHEIM
TIPOIYETOM 3T 06 JeATeJIBHOCTH

HCTOYHME MITYHeHHE, VCTPOHCIEO — KOTOpOTO
HCEMOHAeT NOCTVIISHNE COOSpP#ANNDNCE B HEM
DATMOHVEIHIOE E OEPYHAKIVIO CpeOy B
VCIOEMAY NPHMEHeHHA M M3HOCA, H3a KOTOPEIE OH
paccHHTaH

HCTOYHHE  H3TyHEHHA, npH HOIIOTE 30EAH
HOTOpPOTO BOSMOBHO MOCTYIINEHHE COOEPAA TN CE

E HEM paTHOHYIHIOE B OKD YAV CpeTy

CAMONPOM3BOMBHELL  pacmam — AOep  aToMOB
HeCTA0HIEHEIX XHMHHECEI IMEMEHT OB
(M20TOMOE), CONPOEOXIUANINGICE EBRIOSISHHEM
(MTyueHNeM) TOTOKA 3NIEMEHTAPHBIN HacTHI H
KEAaHTOE 3ISEIPOMATHHTHOH 3Heprimi. [lpu
B3AMMOTSHCT EMHM TAKOTO MOTOKR C BEIIECTEOM
NpOMCXOIMT  00pazoEaHMe  MOHOB  PasHOTO
(MOMOMMTEMEHOT0 M OTPUIATE&NBHOTO) 3HAKA,
Mo3TOMY 310 AEMSHHME  HA3EIBAKOT el
HMOHHZHPVIOIHM HATyHeHHEM

COCTOEHHE  ZANMOIEHHOCTH  HACTOAIETO H
byIOymeTo MOKDNeHHH MEoOeil 0T BpeIHOro i HX
3TOPOBEE BO3NEHCTENA HOHHZHPYIOMIETO
HTYHIeHHA

OHO U3 CBOHCIE, IICcyllee, NoJoDHO Macce WM
TeMOepaType, JEo0oMy BemeciEy DosneHHOd. B
TOBECETHEEHOH H3HH MEI TIOCTOAHHO
TOOEEPTacMCcT E031Ef CTBIEO HATYHEHNA,
TOCKOMEEY ECTECTEEHHEIE PaTHOAKTHEHEIE
BRIIIECTEA (paJHOHYEUTNOEL) PACCEAHEl B HMBOH M
HEXMEOH IpUpOTe



JarpmHenne
pagHoaKTHEHOE

3JarpmHenne
MOEEpXHOCTH
HECHHMaeMoe
(pHECHp OEAHHOE)

3oma madar0g eHnA

Joma Paana OHEOHHOH
ABApHH

3axopoHeHHE OTXIOJOE
PaTHOAKTHEAEIX

KoHTp01E
PaIHATHOHHEI

Hacenenne

TNPUCYTCTENE — pPAJHO3KTHEHRIX — BEIIECTE  HA
TOBEPXHOCTH, BHYTPH MAaTepHana, B BOZOVXE, B Tee
YETOBSEA MM E [JPVIOM MECTe, B ENIMHUECTES,
TIPEERIIAIIEM VDPOEHH, VCT aHOEJISHHELS
HACTOANIMH CAHWT APHEIMH TPAEMTAMH

pPAmHoaKTHEHEIE BE I CTEA, KOTOpELE HE
TEpeHOCATCE MPH KOHT AKTe HA JpYIHE IIpeIMeTs H
He YIANEoT cf NpH JeaxTHeaman 23, 3arpaaHeHie
MOESPXHOCTH CHHMasMoe (HedUECHpOBaHHOE) -
PATHOARTHEHER BeIIECTBd, KOTOPHEE NepeHOCHTCE
IpH KOHTAKT€ HA JpYIHe NpeJMeTsl M YIATHHTCE
TP Je3aKTHEINHH

TEPPUTOPHE 33 NPeIeiaMH  CAHHTAPHO-ZANHTHOMR
30HE, HA KOTOpOH NPOBOIMTCE pATHANHOHHEL
KOHTPOIE

TeppUIOpHA, HAa HKOTOpPOH  VCIAHOBISH  hakT
PamMaLMOHHOHA aBapHH

bezomacHoe pPasMEIEHNEE PATHOARTHEHRIX OTXOOOB
be3 HAMEPEHH A MOCTE TVIOMIETD HE H3BIEYEHHA

nomydeHHe  HMHQOPMAIMH O  pagdalHoHHOI
00CTaHOEKe B OpraHNzalll, OKpYHA e cpele I
00 ypoemax obmyuemna momel (Exmodaer B ceba
OOIUMMETPHHE CEIMI H PamioMeT pHHe CEIH KOHT PO )

BCE JIHMI4d, EBEEMHYAd [IEpCOHAI EHE paﬁmm C
HCTOYHHEAMHE HOHHIHDYROLIEr D HATYYEHHL
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Obaygenne

Odydenne agapHiiHOE

Odaydenne
METHIHHCE O

Odyaenmne

ILUTAHAPY EMOE
MOELIIIEHHD &

Od.1yqenne
IOTEHIAATLHD €

Of.IydedHe IPAP OTHOE

Odaygenne
NP OHE0ICTEEHHOE

Ob.yaenmne

npodeccHOHATRHOE

BO3MEHCTEHE Ha
HATYSEHHE
00myteHNe B PESVALTATE PAOHANHOHHON ABAPHH

YENOBEKA  HOHMIMPYIOIIETO

obmyyenne M OHH 2 PYHOIITHM H3TYYEHHEM,
KOTOpOMY [ONESPraloTca: 4) MauHeHTH  IpH
NPOXOWOEHMH MMM = OUArHOCTHYeCEMX WM

TEPANEETHHECKI  MEIHUMHCKMX npouemyp: ©)
mua (za HCHJIFOYEHHEM — MeIUIHHCEOTO
TEpC0HANA), KOTOPEE COHATEEHO H J0DpOBONEHO
TMOMOTAT E YXOJe 33 NaUUeHTaMH E DoIEHHIE
WM ODO0M3a E) JIIA, NpOXOTANNIe MEIMIHHCEHe
obolemoEaHME B CEAEM  C©  IpodeccioHANEHOM
OeATEMEHOCIENY WM B paMEax  MeJHKO-
HPHIHYECI TPoUeIyp: U I) WA, Y4aCTEVIOIIHE

E MeTHIMHCEX npodIoTa FTHHeCKI
obCne ToBaHHAx H MeTHEC-0H 0MToTHYeCEImE
HOCIET0BaHHTY

NIaHHpyeMoe O0MyueHHe NepoOHATA B 03X,
TIPEERI ALY YCTaHOETEHHEIE OCHOBHBIS
TIPENENEl 003, C IeIBI0 NPeIyIpesIeHis PazENTHE
PANMANMOHHON 4BAPHH WM OTPIHHYEHHA o8
MOCIEICT BHE

0bmyUeHHe, KOTOPOTO HEMB3A OXHOATE C
abcomoTHOH VEepEHHOCTEN, HO EOTODOS MOMET
HMETE MECTO B PeSVIIRTATe 3Bapil C HCTOUHHEOM,
mit0o CoDRITHE MM MOCTEI0EaTeNEHOCTH COORITHI
THOOTETHHUECKOTO XApAKTepa, BIMOHYAA OTHAZE
0DopyooEaHNA H om0 EO BpeMA SKCIUTYATALHH
obryuerne, xoTopoe 00VCIOENEHO NPHPOTHEIMH
HCTOYHHEAMH M3y eHIA

0bmyuene paboTHHKOE OT BCOSX TEXHOTEHHRIX M

TIPHPOTHELD HCTOYHHEOE HOHHIHP VIO LIET 0
HITV4eHHE B INpOLecce  NpPOHIB0OCTEEHHOM
IeATeTEHOCTH

obmyHeHle MepCoHANA B Mpolecce ero paborwl C
TEXHOTEHHEIMH =~ HCTOYHHEAMH  HOHM3HpPYIOLIETO

HATYSEHHE
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Ofpamenne c
OTXIOJAMH
PaIH0AKTHEHEIMA

OTx0oan!
PaIH0AKTHEHEIE

OO LeRT
P aIHATHOHHEI

Mepconan

Pafora ¢ HCTOYHEEOM
HOHAZHP VI Er 0
H3Iy 9eHAA

PadoTa C
PaTHOAETHEHEIMEA
EellecTEAMH

MecTo pabogee

Prck pagnanpoHHEI

CamATapHO-2aIMATHAR
30HA

CpeacteRO
HHIAEATY A TEHOH
3AMATEL

BCZ EMOEl OEATE/BHOCTH, CBAZAHHEIE CO COOpOM,
TPAHCTIOPTHPOEAHIEM, NMepepaboTEDH, XpaHeHmeM
H 23X0pOHEHHEM PATHOAKTHEHEIX OTX0O0E

HE MpeIHAZHAYEHHEIE  JH TATEHEH D
HCMOMBE30EAHHA BEIECTEA B JEODOM arperarsoM
COCTOSHHH, B HOT OPEIX COTEPREHNE
PAIHOHVEIHIOE TIPEELIIIAET VP OEHH,
VCTAHOBRTEHHEIE — HACTOHIIHME CAHMT APHBIMH

NPAEITAMH

fuandeckii  00BEKT  (CoopyEeHHE,  3O3HNE,
OTOpOEHHRIH EOMILIIEEC 3MAHMIT ), e
OCYIISCTBIAETCE  0DpaligHHe C TEXHOTEHHBIMH
HCT 0T HHEAMH HOHH M PYIOIIETO HATYIeHILA

maa, paboT ANHe C TeXHOTEHHEIMH HCT OUHHEAMH
uamydeHnE  (rpymma A) wmi paboraromme Ha
pPATHAMOHHOM ODBEKTE M/ HA TeppHTOpPHH €ro
CAHMTAPHO-ZAMMTHOR 30HEI M HAXOOANIHECE E
chepe EBO3NEHCTEMA TeXHOTEHHEIX HCTOYHHEOE

(rpymma b)

BCE EMIE! 0DPAIPHNE € MCTOMHIEOM HATYHEHHE Ha
pabodeM  MecTe, EXIOYAd  pPAmUAlOHHELT
HOHTPOJIE

BCE  BHOR ODpameHHE C©  pagMOaKTHEHEIMH
BeMecTEAMH Ha pabodeM MecrTe, EBHEIOHAR

DPATH AN OHHEL KOHTPOME

MEeCTO TMOCTORHHOTO WIH EpPEMeHHOTO NpedhIBaHNE
NMEpCoHANA [l EBENIOJHEHHI NpoHIB0ICTEBeHHEIX
dvEEaTI E VCIOBHAX BOZTeliCTENA
HOHHIP VIO IIEro HITYUeHHT

ESPOATHOCTE EOSHHEHOBEHHA V Ue0BESKEA HJI €0
MOTOMCTER EKakoro-mbo epemHoro 3ddexra B
pesyIRTaTe OOITyHeHNE

TEPPHTOPHA BOEDPYT pamMallHOHHOTO 00BEKTa, 3a
mpefenaMi  KOTOpO  VpoBReHER  oDMIydeHINA
HaCeleHHA 33 CYeT HOPMATEHOH 3SECILTVATAlHH
pPaIMaTHOHHOTO ~ 00BeXTa  He  MpeBRIIasT
YCTAHOBEHHYI0 718 HETO EBOTY

TeXHHYECKDE CpPEOCIEO, HOCHMOE HelIOoBeKOM H
HCOOME3YEMOE  OJH = [pefoTEpallleHHiE W
VMeHBIIEHHA EBO3OEfICTEMA HA YEN0BSKA BpeIHEIX



YpoeeHE
EMEMATEILCTEA (YB)

YpoeeHB
KOHTP 0/IBHBIH

¥erpoiicTEo
(HCTOYHHE),

TeH epHPYHII ee
HOHH3HP VIOl ee
H3Iy9eHHE

SpdexTer  obayaeHnn
JAeTep MHHAP 0EAHHEIS

dpdexTel 0lIyIeHHA
CTOXACTHIECKHE

VpOBSHE  pagMalHOHHOTO jaxTopa, npu
NPEBERIMEHHH  KOTOPOTO  CIeOveT  IpPOBOTHIE
OIpE DENEHHELE 3AIHTHEIE MEpONpPHATHA

IHAYEHHE KOHTPOMMpVEMOH  BeJOIMHHEL  JO3EL
MOIIHOCTH 03, PajHOaKTHEHOTO 3arpAZHEHHA M

T.0., VCTAHAENHEASMOS [OAf  ONEpaTHEHOID
PATHAIMOHHOTO KOHTPOME C OEMRI0 33EPEIUISHHE
IOOCTHTHYTOTO VpOEHT PATHATHOHHO
DezomacHocTH, 0becTiedeHn AL EEHIIero

CHILHEHHE OOyueHMA NepCoHANA M HACEMeHMA,
PATMO0AKTHEHOTO 2arPI3HEHIE ORDYHAI IR cpemsl
anexTpodiaHecKoe YCTPOCTEO (peHTIeHOBCEI
AMMApaT, YCEOPUTENE, TEHEPaTop U T.0.), B KOTOpOM
HOHHIMPVEOIIEE HMIATyHeHHE BOIHHMEAET 3@ CHUET
M3IMEHEHHMA CHOPOCTH 3APMEEHHEIN HacTHI, HX
AHHHTHIIATME MIH ATepHEIN Pearii

KIHHHYECEH ERIARIACMEIE Epe OHEIE DHOIOTHYSCKHE
3thderTEL, BLIZEAHHEIE HOHHHPVHOIIHM
HMTyHeHHEM, B OTHOIISHHH KOTOPBIX
MPEOnoNaraeTci CYIRCTEOEAHHE MOpOTa, HHME
KoToporo 3dderT OTCYICIEVET, 3 ERIOIE -TIHeClhb
3dderTa FJABHCHT 0T D036

EpenHEle OHomormdeckre 3QdexTnl, EbI3BaHHEE
HOHHIPVEOLMM — HITY4eHHeM, HEe HMEHIHe
OO30BOTO MOPOTA EOSHHEHOESHHA, EBEpOATHOCTE
BOZHHEKHOBEHHA KOTOPEIX NPONOPUHOHANEHA 0038 H
IO71f KOTOPHIX TAMECTH MPOABISHHA HE 33EMCHT OT
03B
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SIBeHMe pasMOaKTHUBHOCTH (MOHM3alUM) ObLIO OTKpHITO B 1896
rony AHpu bBekkepeneM, OOHapy>KMBIIMM CIOCOOHOCTH COJIeH ypaHa
UCIyCKaTh «TaMHCTBEHHBIC JIyuynm», MpoHHKaromue mnosciony. Ilsep u
Mapus Kropu cymenun OOBSICHUTH 3TO SBJICHHE U BBIJCIUTH HOBBIE
pafMOaKTUBHBIE 3JE€MEHThl — TNojoHud u paauil. C Tex mop
PanvoaKTHBHOCTh HHTCHCUBHO H3y4aeTCsl.

B coBpeMeHHOM MHpe SBICHUS PaJHOAKTHBHOCTH IIMPOKO
UCTIONB3YIOTCS — 3TO SACPHOE OpYXKHE, sACpHas SHEPTeTHKa, a TaKKe
HOBBIE CHCTEMBI TIEPEPAOOTKH PaJHOaKTUBHOTO CHIPhS M OTXOAOB, MINPOKOE
NIPUMCHEHNE PaAMOAKTUBHBIX JJIEMEHTOB B PA3IMYHBIX OOJIACTAX HAYKH,
TEXHHKH, MEOULIMHBI. DHEPTeTHYECKUN KpPU3HC YEIOBEUECTBY HE T'PO3HT,
TaK Kak B Spe aroMa, HUYTOXKHO MajloM OObeMe BEIeCTBA, XPaHUTCS
OTPOMHOE KOJIMUECTBO 3Hepruu: Bcero 30 r ypaHa-235 BHOJIHE AOCTaTOYHO,
4TOOBI B TEYEHUE CYTOK IHMTATh SHEPTUEH 3JIEKTPOCTAHIMIO MOIIHOCTHIO 5
ThIC. KBT, 00BIUHO CKUTAIOILYIO 32 3TOT BpeMst 0koJio 100 T yris.

Nonnzupyromue usnyuenust (MU) - noTOKH 351eMEHTapHBIX YaCTHIL
(37eKTPOHOB,  MO3UTPOHOB, TPOTOHOB, HEHTPOHOB) U  KBAHTOB
JIEKTPOMAarHUTHOH JHEPTHH, TNPOXOXKACHHE KOTOPHIX Yepe3 BEIIECTBO
NPUBOAUT K HOHM3aUMH (00pa30BaHUIO pPa3HONOJSAPHBIX HOHOB) U
BO30Y’K/I€HHIO €TO aTOMOB U MOJICKYJL.

Wonuzanus - npeBpaiieHne HeUTpaTbHBIX aTOMOB HIIM MOJIEKYJ B
JNIEKTPUUECCKH 3apsKEHHBIC YACTHIBI — HOHBL.

Honnsupyromue W3MydeHUs I[ONafaloT Ha 3eMII0 B BUAC
KOCMHYECKHX JIydeHd, BOZHHKAIOT B pe3yibTaTe PaJHOaKTUBHOTO pacmaja
aTOMHBIX sfep (o [-4acTHilbl, Y— U PEHTTEHOBCKUE JIy4H), CO3MAIOTCS
HCKYCCTBEHHO HA YCKOPUTEINAX 3apsSKEHHBIX YacTHUIL.

Honunsupyromue u3Iyd4eHus IenaT Ha JBa BHJA: KOPIYCKYJISIPHOE
1 3JeKTpoMarHuTHoe. K KOpHIyCKyJISIpHOMY OTHOCAT aiib(ha-u3IydeHue,
OeTta-u3JIydeHne, HSHTPOHHOE M3ITyYCHHE; K JICKTPOMAarHUTHOMY - TaMma-
N3JTyYeHHE U PEHTIC€HOBCKOE M3JTyUCHHE.

Anpda-u3znydeHue (o) — TOTOK YacTHUI[ C MAacCOW, paBHOM
YeTBIpEM, M JBOWHBIM IIOJIOXKHUTEJIBHBIM 3apsiioM, TO €CTh IOTOK szep
aToMOB Tenusi. B Hacrosimiee Bpems u3BecTHO Oosiee 120 MCKYCCTBEHHBIX H
€CTECTBEHHBIX ~ alib()a-paJinOaKTUBHBIX siep, KOTOpble, WCITycKas o-
YacTHUIly, TEPSIOT 2 MPOTOHA W 2 HEHTpOHA. DTH YACTHIBl BBUICTAIOT U3
Aapa ¢ OTPOMHOH CKOpOCTBIO — 70 20 THICSY KM/ CEK. HO TPOXOIAT B
BO3yX€ BCEro OT ABYX 1O JCBITH CaHTUMETpoB. O0IamaloT OYeHb Mo
MIPOHUKAOMEH crmocoOHOCThI0. OHU TOJHOCTBIO IIOTJIOMIAIOTCS JIUCTOM
YUCTON Oymarm.

Bera-m3nydyenne () —TO HMOTOK 3JIEKTPOHOB, BBUICTAIONINX H3
siIep CO CKOPOCThIO cBeTa. B Hacrosmiee BpeMs: n3BecTHO okoso 900 Gera-

71



PaaroaKTUBHBIX W30TONOB. OHU MPOXOAAT B BO3Ayxe 0 15 cM, B Boae 10
12 cM, B OHOJIOrHYECKOM TKaHM YemoBeka 10 10 cm.

HefitponHoe u3inydeHHe — 3TO MOTOK HE3apsHKEHHBIX HEUTPOHOB,
KOTOpbIe BXOJsl B COCTaB sifiep, Kpome Bojopona. Macca HeHWTpoHOB B 4
pa3a MCHBIIE MacChl O-4acTHIl. BpeMs ux xu3HH — okoio 16 muH. B
pe3ynpTaTte OONydeHHs, BEUIeCTBa IMOJIYYAlOT IMOPIUIO PaIHOAKTHBHOCTH.
Wmeercss camprid  OoNpIION mpoHMKAOUMA ¢akTop. Bce 31w BHAbI
HMOHM3HPYIOMHUX HW3ITyYCHUIH OUYeHb OIMACHBL. B 3aBHCHMOCTH OT SHEPIHUU
HEHTPOHBI KIIACCH(HUITUPYIOTCS HA: TEIUIoBEIe ¢ »Heprueit menee 0,1 3B,
memnernsie - 0,1 — 500,0 »B; mpomesxytounsre - 0,5 — 100,0 k3B; GvicTpBIC
- 01 - 10,0 M»3B; ouenp Oompmmx sHeprmir - 10 — 1000 Mb»B;
cBepXxObIcTphIe (pensTuBUCTCKUE) — 60see 1000 MaB.

Tak kak HEHUTPOHBI HE HMEIOT 3apsja, OHU HE OKAa3bIBAIOT
HEMOCPEACTBEHHOTO BJIMSHUA Ha JJIGKTPOHHYIO OO0OJIOUKY aTOMOB,
B3aMMOJIEHCTBYS TONBKO ¢ sAapamu. CTaJKuBasCh C sIpaMu, HEHTPOHBI
00 OTTAJIKUBAIOTCS OT HHUX (paccesHue), JH0O0 IMOTJIOIIAIOTCS HMU
(ygactue B AEepHBIX EPECTPOMKAX).

Yupyroe paccesHue. IIpu CTONIKHOBEHHH C SOpaMHu YIIepona,
a3ora, Kuciopona, docdopa He#Tponsl Tepstor 10-15 % , a mpm
CTOJIKHOBEHHUH C sIIpaMu Bojpoponaa — a0 2/3 csoeit sHeprun. [lotepsanas
HEHTpOHAMH DJHEprus Tmepenaércss «sIApaM OTHA4YN» - IIOJIOKUTECIBHO
3apsDKEHHBIM ~ YacTHIAM,  HMMEIOMIMM  BBICOKYIHO  HOHH3HPYIOIIYIO
CIocOOHOCTh. YIPYroe paccesHue — OCHOBHOM MyTh MOTEPH SHEPIUU
HeﬁTpOHaMH, BO3HUKAIOIIUMU ITPU aTOMHBIX 1 BOJOPOJHBIX B3PbIBAX.

Heympyroe paccesHue. B 3roM ciaydae 4YacTb HHEPTUM
pacxonyercs HEUTpOHAMU Ha BO30yXIeHHE (pa3HOBHIHOCTH
KoJe0aTenbHOTO IBMKEHUS) siiep-MullleHe. B ncxomHoe cocrosHMe sapa
BO3BpAIAOTCS, HCITycKast DOTOHBI Y-U3TyUCHUS.

lamMma-m3myueHne (Y) —3T0 KOPOTKOBOJIHOBOE 3JIEKTPOMArHUTHOE
U3Iy4YCHHE, T. €. MOTOK BBICOKOMHEpreTHdeckux kBaHTOB (KBaHT — 3TO
KOJIM4ecTBO dHeprud, nepemaBaemoe (M) npu u3MeHEHHU €€ COCTOSIHUS)
AJIEKTPOMAarHUTHOM 3Hepruu. He mMes Macchl, raMMa — KBaHTBI IBUTAIOTCS
CO CKOPOCTBIO CBeTa, He Tepss e€ B OKpykaromed cpene. HaOmomaercs
BBICOKUH NPOHHUKAMOIIUA (aKTOp, SBISCTCS CAMBIM OIACHBIM H3IJTy4eHHEM
U3 TpeX MEPEYUCIICHHBIX ISl OpraHu3Ma YeIoBeKa.

Pentrenosckoe H3JTY4YECHHUE MOXKET 6BITB TMMOJIYYCHO B CICIIUAJIBHBIX
PEHTTeHOBCKUX TPYOKaX, B 3JEKTPOHHBIX YCKOPUTEINSAX, MIPH TOPMOKCHHUH
6BICTpI)IX OJICKTPOHOB B BE€IIECTBE M IIPHU NEPEXOAC DJICKTPOHOB C BHCUTHUX
AJIEKTPOHHBIX 000JI0YEK aTOMa Ha BHYTPEHHHE, KOT/Ia CO3JIAIOTCS HOHBI.
PeHTreHoBckue  nydd, Kak W Y-U3AydeHHe, OOJAgar0T  MaJloi
HOHHU3HPYIOIIEH CIIOCOOHOCTBIO, HO OOJBIION NTyOWHOW POHUKHOBCHHS.
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}103];1 HOHU3UPYHOIINX nsnyqenni?l U € AMHUIbI X U3MECPECHUSA

Jnist o1leHKH BO3/IEHCTBUSI HOHM3UPYIOIIET0 M3JIy4YeHHs Ha JII00bIe
BEIIECTBA M XXKMBbIE OPTaHU3MBI UCIOJIB3YIOTCS CIELUaIbHBIE BEIUUUHbBI —
JI03bI U3JTyYEHUS.

Mepoii  kosM4yecTBa ~ pajMOaKTUBHOTO  M30TONA  SIBISETCS
akTHBHOCTh. OHa MPsAMO TPONOPLUHUOHATIBHA YHCIYy paJdOHYKINAOB,
COIEpKaIMXCsl B JaHHOM oOpasie, T. €. KOJIWYECTBY PaJHOaKTHBHOTO
BEIIECTBA.

AxktuBHOCTF (A)  pamgMOaKTHBHOTO  BEIIECTBA —  YHCIIO
CaMOIIPOU3BONIBHBIX SACPHBIX mpeBpameHnii (dN) B 3ToMm BemecTBe 3a
MaJIblif MPOMEKYTOK BpeMeru (dt):

dt

1 bk (Oekkepenb) paBeH OIHOMY SACPHOMY IMPEBPALCHUIO B
cexynny; (xropu(Ku) cocrasnser 3,7x10'%5k.)

Jo3a - 3TO BemMuYWHA, HUCIIONB3yeMas IS OICHKH BO3ICHCTBHA
HOHM3HPYIOMIETO W3IyYCeHUS Ha IOOBIC BEIIECTBA, TKAHH W JKUBBIC
OpraHM3MBL.  BpImensror crienyroomiye WABI  J03:  OKCIIO3WUIOHHAS,
MOTIIOIIEHHAS, SKBUBAJICHTHAS.

Dxcnosuyuonnas oosa. KomndecTBeHHass Mepa, OCHOBaHHAas Ha
BEJIMYMHE HMOHHM3AIMU CYXOr0 BO3JyXa MPH HOPMAaJbHOM aTMOC(EPHOM
JABIICHUM, JOCTATOYHO JIETKO TMOAJAIONIAsCS W3MEPEHHUIo, MOIydHia
Ha3BaHHUE YKCMO3UIIMOHHAS /103a.

DKCHO3UIMOHHAS 1032 OMpEEsieT HOHU3UPYIONIYI0 CIOCOOHOCTh
PEHITCHOBCKMX W  Y-Iydell W  BBIpAKAET OHEPTHIO  H3JIyYCHHS,
peoOpa3oBaHHYI0 B KHHETHUYECKYIO DJHEPIHI0 3apsDKCHHBIX YaCTHI[ B
€IMHUIIC MaCcCHl aTMOC(HEPHOTO BO3IyXa.

A5 Im

OKCMO3UIMOHHAS 71033 — 3TO OTHOLICHHE CYMMAapHOTO 3apsiaa Bcex
HMOHOB OJIHOTO 3HAaKa B 3JIEMEHTapHOM 00BeMe BO3/IyXa K Macce BO3ayXa B
sToM oOBseme. B cucreme CU equHuIe n3MepeHns SKCIO3UIUOHHOM 1035
SBISIETCS KyJIOH, neneHHbId Ha kuijorpamm (Ki/kr). BrecucremHuas
enunnna — pentred (P). 1 Kn/kr = 3880 P.

OKCHO3WIMOHHAsE 7032 Ha paboyeM MecTe mpu paboTe C
palvoaKTHBHBIMH BEILIECTBAMM:

AT+

73



rae A-—aktuBHocTh ucTouHuka [MKu], K-ramma-noctosHHas
u3oTona, t — BpeMs 00JIy4eHHs, r — PACCTOSIHUE OT UCTOYHHKA JI0 pabovero
MecTa.

MourHOCTh 103bI (MHTCHCUBHOCTh OONyYEHUS) — MpHpAIICHHE
COOTBETCTBYIOIIEH J103bI TOJ BO3JCHCTBUEM [JAHHOTO U3Iy4YEHHUS 3a
€IMHUITY BPEMCHH.

MOoOIIHOCTD 3KCHO3UIIMOHHON JT03bI

dX

P=—

i §

Tlocnowénnas 0oza TIOKA3BIBAET, KAKOE€ KOJIMYECTBO
SHEPTUU M3ITY4YCHHs TMOTJIOIMIEHO B E€IMHUIIE MAacChl JHOOOTrO
00Jy4aeMoro BEIIECTBA, M  OINPEACISAETCS OTHOIICHHEM
MOTJIOIIEHHOW SHEPTUHA MOHU3HUPYIOLIETO U3JIyYeHHs] Ha Maccy
BEIIECTBA. 3a E€IUHUIY HM3MEPEHHUsl TOTJIOMIEHHON J103bI B
cucreme CHU mpunsar rpait (I'p). 1 I'p — 310 Takas no3a, mpu
KOTOpOoW Macce | Kr mepemaercs 3HEprus HOHH3UPYIOIIETO
m3nyyenuss 1 Jx. BHecucreMHOM eauHUIEH MNOTJIOLIEHHON
no3sl sBasercs pag. 1 I'p =100 pax.:

dm
,Hnorn. = Hakcn. Kl
rne Ki — xoadduumenr, yuurthiBarommii B 007Iy4aeMoro

BEIIlECTBA

Okeusanenmuass 0o3a. V3ydeHWe OTHENBHBIX MOCIEACTBHNA
00TydeHns ’KUBBIX TKaHEH IO0Ka3aio, YTO NMPH OJWHAKOBBIX IOTJIOMECHHBIX
J03aX ~ pa3MyYHble  BUABl  pajMallikl  IPOW3BOJAT  HEOJIMHAKOBOE
Ouonornyeckoe BozielcTBHE Ha opraHm3M. OOyCIOBJIEHO 3TO TEM, YTO
Oonee TsDKeNash YacTHa (HampuMmep, NMPOTOH) HPOU3BOIUT HA EIUHHIIE
IIyTH B TKaHU OONbIIE HMOHOB, 4YeM JieTKas (Hampumep, 371eKTpoH). [Ipu
ONHOW M TOM K€ TONIOMEHHOM 03¢  PaguoOHONIOrH4ecKuit
paspymmTenbHblii  3Q¢GexT TeM Bblle, YeM IUIOTHEe HWOHH3aLus,
co3maBaemasi m3iydeHHeM. UToOBl ydecTh 3TOT 3¢ ¢eKT, ObII0 BBEICHO
MOHSITHE YKBUBAJICHTHOM JI03BI.

OKBUBQJICHTHas /032 PACCUMTHIBACTCS IyTeM YMHOXEHHUs
3HAUEHMs TIOTJIOIIEHHOW J03bl Ha CHEUUAJIbHBIA KOI(PQUIUEHT —
K03(h(puIKeHT OTHOCUTENIFHOM Ononornueckoit a¢dexrnBHOCcTH (OBD) M
Ko3(h(punMeHT KauecTna.
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H=D*Q

KOS(IJ(I)I/IIII/ICHTLI KadyeCcTBa IJid OIPECACICHUA 9KBUBAJICHTHOM JI03BI
HMOHU3UPYIOUICTO U3TTYUCHUA

Bun uznyuenus Q
PeHTreHOBCKOE U -M3ITydYCHHUE 1
DNEKTPOHBI, TO3UTPOHBI, ~H3TyUCHHE 1
IIportonsl ¢ 3ueprueii <10 Ma>B 10
Hetitponsr ¢ sHepruei < 20 k3B 3
Hetitponsr ¢ aneprueii 0.1 — 10 M>B 10
-m3nydeHue ¢ aeprueit < 10 MaB 20
Tsokénble sapa oTaaun 20

Enununedt usmepenust skBuBaJieHTHOW 10361 B CU  sBisieTcst
3uBepT (3B). Bemnumna 1 3B paBHa 3KBHBAJCHTHOHM J03e Jt0O0Oro BHIA
W3ITy4YeHHUs, MOTJOMEHHOH B 1 Kr OHOJOrMYecKol TKaHM M co3jaromiei
Takoil ke Ouonormueckuit 3ddexr, kak u moromeHHas mo3a B 1 I'p

(GOTOHHOTO  W3NMyYeHMs.  BHecHCTeMHOW — eiMHHUIEH  U3MEpeHHs
9KBHBAJICHTHOW O3Bl SBISAETCS 03p (OMOJIOTMYECKHil SKBHUBAICHT pana). 1
38 = 100 63p.

Dpgexmusnas 9KBUBAIEHMHAS 0oza XapaKTepu3yeT

qyBCTBUTEIBHOCTh PA3JINYHBIX OPTaHOB U TKaHEH M3IIyUECHUIO.

Bo3MOXHBI  CTOXacTHYECKME M HECTOXacTH4yeckue dPQeKTs
OMOJIOrMYECKOro JISHCTBHIS HOHU3UPYIOIET0 00JIyYeHUsL.

Croxactnueckue 3 dekTsl npossistores npu nozax H<0,1 3s/roz,
BEPOSITHOCTh BO3HUKHOBEHHSI KOTOPBIX HE 3aBHCHUT OT JI03bI M3JTy4EHHSI.

K ctoxactuueckum 3¢phexram OTHOCAT:

- U3MEHEHHs COMAaTHYECKHe

- N3MEHEHHs UIMMYHHbIE

- N3MEHEHHS TeHETHUECKHE
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YpoBHU

MpeoCTaBJIcHbI Ha puc. 15.

PaguOaKTUBHOT'O

00JTydeHust 3uBeprax)

(B

YPOBHU paaM0aKTUBHOIO 0651yyeHns

Pe3ynbTaTel BO3AEHCTBUA PAANOAKTHUBHOIO
0BNYy4YEeHMA B PA3NUYHBIX RO3AX:
6~7 30 (600~700 63p)

3usepr (38) — eAnHALA IKBUBANEHTHOR A03bI
uanyuyexnn B cucreme CHU*

1 3s = 100 Gap**

* MERAYNIDOZHAR CHCTEMD EAMIL

$% B3P - EAMHILT IKDWBARENTHOR ADIM NG00 BIAT NOMILINDYIOWEND HINYVENNE

OANOKPITHO NONYUEHIIR 032 b
©
4,5 38 (450 63p)
TAMENAN CTENEsb Nywesoh Goneinm
{nornGaer 50% OBNyueHbix)
1 30 (100 63p)
MM YDODEMH S nerxoR
_ CTENEeMN NYYeBol BoNeINA
0,75 30 (75 63p)
"
BN || e
0,3 30 (30 6ap)
| = CONY“@IIE NDK PEHTTENOCKONM
Xenyaxs (MecTHoR)

0,25 30 (25 63p)
o [ e

0,1 38 (10 63p)

Haubonee seposTHeie adpexTs! npu
KPaTKOBPEMEHHOM 06Ny4HeHun
» 10000 m38 (10 38) —

CMEDPTL B TENEHHE HECKONBKWX Heaes
» Mexay 2000 v 10000 M3s (2 - 10 38) —

OCTPan nyvesan GONeInp C DEROATHLIM DATANBHBIM WCXOAOM
» 1000 m38 (1 38) —

2 RONYCTAMOE JBIPMANOE OBAY e e prck HHOMMNH FOA3NM NOIXE
wacentrnA (Pa3000¢)
SERM (o s s o
=" In ¢
0,03 35 (3 630) 1 HOPMAMINHX YEADIMAX 3D FOA | 3mM3e/sroa-
./ WCTOMMMKN Y 3
1 .yeo.(um)p“ DEAOHIA MOWMOCTL AO3L! NOYTH B 2 M38/8 NOA OT PANONS B DOMYXe. ITh
S 38 (500 M63p) yposun [ A033N, ¥ BCeMm
S s y JOABMA HA NNaveTe
. B HOPMANBHBIX YCADBUAX
1 H3s (100 M63p) THOMYNEE PRANBUNGHIKA DON
obnyuenne 33 ron
Snmon SO 0,3 - 0,6 H38/8 ron -
10 Mx3e (1 nE3p) " NG y FRBBNLIM
2400 xm T e = —_— ———
COHOBEN DUANNLINS
0,00 #30 (0,5 #G3p) eweaneanuil 8 TeueHNE A3 F N pUAaUIE ”]
#
YPOBEHL, TPEGYRMLA N0 HOPMAEM ™, BEMMIN
A038 PAAMAUNOHNOTO OB/TYNEHHR, KOTOPSIE BRHIIOT AR 2033 BN pos
Ha 370P0BBE AN PCAYT K NE y HCxaay MeHMLe

Puc. 15 YpoBHU pagroakKTHBHOTO OOTyUeHUS
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buoaornyeckoe HeﬁCTBHe HOHU3HUPYHOIIUX n3.]1yqenm7l

Buonornueckoe JielicTBHe HOHU3HUPYIOIINX W3ITyYeHUH,
W3MEHEHHMs, BBI3BIBAEMBIE B IKM3HEACATEIBHOCTH M CTPYKTYPE >KHMBBIX
OpPraHU3MOB ITPU BO3JEHCTBUU KOPOTKOBOJIHOBBIX 3JIEKTPOMArHUTHBIX BOJTH
(PCHTT€HOBCKOTO ~ HM3JIy4EHHS M TaMMa-H3JIyueHHs) WIM [OTOKOB
3apsDKEHHBIX  4acTul (anbda-gacTull, OeTa-M3IydeHHUs, IPOTOHOB) U
HEHUTPOHOB.

Pasmuuator nBa Buaa d¢¢exTa BO3NCHCTBHS HAa OpPraHU3M
HOHM3UPYIOLIUX M3JIy4YeHHH: CcoOMaTudeckuil u reHerndeckuil. Ilpu
coMaTH4ecKoM 3¢ deKTe MOCIEACTBHUS MPOSABIAIOTCS HEMOCPEACTBEHHO Y
o0iyyaeMoro, TIpH TeHETHMYECKOM - y ero nortomcrBa. ComaTuyeckue
3¢ deKThl MOTYT OBITH PAHHUMH WM OTAANEHHBIMU. PaHHME mOCieacTBUs
BO3HHMKAlOT B OTHOCHTEJBHO  KOPOTKMH MPOMEXYTOK BpPEMEHH OT
HECKOJbKUX MHHYT a0 30-60 cyTtok mocie oOiydeHus. K HHUM OTHOCAT
TOKpaCHEHUE U MICIYIIECHUE KOXHU, IOMYTHCHHUE XpYyCTalWdKa TrJiasa,
MOpPaKCHUE KPOBETBOPHOM CHCTEMBI, JTy4eBas 0O0JCe3Hb, JICTATbHBIH UCXOT
[20]. OTnanénueie comaTrueckre 3QGEKTh NPOSBILIFOTCS Yepe3 HECKOIBKO
MECALICB MM JIET Iocie OOMy4eHHs B BHIEC CTOWKHMX HM3MEHEHUH KOXH,
37I0Ka4ECTBEHHBIX HOBOOOPa30BaHHUH, CHIDKCHUSI UMMYHHTETA, COKPAIICHUS
MIPOJIOJDKUTENFHOCTH KW3HHU. buojorndeckue paeicTBHE MOXKET OBITh
BHEITHUM W BHYTPEHHHM.

Bhnewnee ob6nyuenue TIPOMCXOAWT TOrJAA, KOTJIA HCTOYHHMK
paauanuu HaXOJWUTCSA BHE OpraHn3Ma 4YCJIOBEKa W OTCYTCTBYIOT ITIYTU HUX
NOMaJaHus BHYTPb.

Bnympennee obnyyenue  XapakTepHO IpH MONAJAHUU YACTHIL
HMOHHM3HMPYIOIIEr0 HM3JIy4eHHsl BHYTpb 4ejioBeka. HauOoJblIylo OnMacHOCTbH
Npe/CTaBsIeT BHyTpeHHee OOJydYeHHe, 3a CUeT ONAcHOCTH OJIM30CTH
NCTOYHHMKA MOHU3NPYIOIIETO U3TyUSHHUS K OpraHaM U TKAHSM.

CymiecTBYIOT 4eThIpe IIyTH IPOHUKHOBEHHS PagMOAKTUBHBIX
BEIIIECTB B OPraHU3M YeJIOBeKa:

— uepe3 JIETKUE NPH BIBIXaHUH;

— C IHIICH;

— yepe3 MOBPEXKACHHS ¥ NOPEe3bl Ha KOXE;

— 4epe3 3I0pOBYI0 KOXYy IIpU JUIMTEIBHOM BO3JeHCTBUM

PaanoOaKTUBHBIX BEUICCTB.

HOII BIIMAHUEM HOHHU3BUPYIOMICTO H3JIYYCHUSA Yy UYCIOBEKa
BO3HHKAET JydeBasi 00Ie3Hb.

77



Tabmuua 6 — KpaTkast XapakTeprcTHKa OCTPOH JIy4eBoi 00JIe3HH y YenoBeKa NpH 00IIeM paBHOMEPHOM O0JIy4eHHN

Crenenb,
n03a
H3JTy9eHu st
P

1
JIérkas

crenens (1)
100-200

Hauvano
NPOsIBJIEH
us
TePBHYHO
"
peakuuu
nocJjie
00/ 1y4eHun
A

2
yepes
yaca.
IlepBuuna
s peakuus
BBIpakKeHa
He Bcerza
(B 30-50%
CITy4aeB)

2-3

Xapakrtep
NePBUYHO
W peaknuu

3
HECUJIbHAS
TOIIHOTA C
OJTHO-
JBYKPAaTHO
i PpBOTOH,
CTHUXAECT B
JACHb
BO3/ICUCTBU
A

JlaTeHTH

1807

nepuoj

4

Ji o)
HEJZIENb

4-5

Ilepuo
a
pasrap
a
ocTpoii
JIy4eBo
i
00J1e3H
U
5

Ha 5-7
HEJEIII0

78

H3menenne
nepudepunyeck
oii KpoBM B
NepuoJ pasrapa
3a0oJieBaHuSA

6
CHIDKEHHE YHCIIa
JIEUKOIIUTOB 10
1,5-3,0 TeIC. B 1
MMS,
TPOMOOIIUTOB —
110 40-100 ThIC. B
1 MM,
yckopeane COD
1o 10-15 mm/q

Kannanueckue
peakuuu B
nepuos
pasrapa
3a200J1€eBaHHs

MOTYT
MIPUCYTCTBOBATH
ACTCHUYECKHUE
SIBIICHUS

MocaencTs
ust
00.TyueHust

Kak
IIPaBHJIO,
100%
BBI3/IOPOBIIE
HUE  Jaxe
pu
OTCYTCTBUH
JICUECHHUS



Cpenn
st
cremne
ub (11)
200-
400

Tsxeé
Jas
creme
Hb
(e
400-
600

2
gepes  1-2
gaca y 70-
80%
MOCTpajaB
111150'¢
qates 1o 1
CYTOK
gepes 20-40
MUHYT,

JUTATCS  2-€
CYTOK

3
pBOTa
pasa,
¢1a00CTh,
HEJIOMOTaH!
e, WHOIJA
cy0huodpmiIn
Hast
TEMIIEpATypa
Tena

2-3

MHOTOKPaTH
ai  pBOTa,
3HAYHTENBHO
e
HEZIOMOTaHH
c,
TeMIepaTypa
tema 37° C

4
3-4 Henenn

1o 10-20 cyroxk.
Ho  yxe ©
NEpPBOM  HEJENH
BO3MOKHBI
MIPOSIBIICHUS
opothapHuHreanb
HOTO CHHJApPOMA,
MOpaXXKCHHE
CIIM3UCTHIX
00010U€eK

Ha 4-5
Hezeln

Ha 2-
5-10
HeJeNn
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6

CHIDKEHHE
JHUCcia
JIGUKOITUTOB IO
0,5-1,5 TeIC. B
1 MMS,
TPOMOOIIMTOB
— 1o 20-40
ThIC. B 1 MMS,
YCKOPCHHE
CODB mo 25-40
MM/9

MaJIcHUe JHucia
TpaHyJIOUTOB
bi (6) 100-500
KICTOK B 1
MM®,
TPOMOOIIMTOB
- gmo 10-30
Thic. B 1 MM%,
YCKOpCHHUE
COD mo 4080

MM/4

IIponomkenue TabuIs! 6

7
BO3MOYKHBI
MH(EKINOHHbIE
OCJIO’KHEHHUS,
KPOBOTOYHBOCT
L’
ACTCHUYECKHUH
CHHIPOM

JIUXOpaaKa
HOCHT SIPKO
BBIPA)KEHHBIN
Xapakrep,
HaOJII0Aar0TCS
TSDKEJIbIe
UH(DEKIMOHHBIE
u
reMopparu4eck
1€ OCIIOXKHEHHMS

8
BBI3IOPOBIIE
HUE
HACTyIaeT
y 100% mpu
YCIIOBUH
JICUCHUS

BBI3ZIOPOBIIE
HHE
BO3MOXHO y
50-80% npu
YCIIOBUH
CIIELHATII3H
POBaHHOTO
JICYCHUS



[Ipoxomkenue Tadnuipl 6

BoJee Upe3BbIyaitHO peko BeTpevarommecs ciydan co 100%-HbIM CMEpTEEHBIM HCXOI0M
1000

80



Cornacio canutapHeiM mpaswiam  CanlluH  2.6.1.2523-09
"Hopwmsl pamuanuonHoit 6e3onacuoct (HPB-99/2009) nacenenue aenutcs
Ha 3 KaTeropHuu:

Kareropus A — oOTHOCATCA  JMLA, HEHNOCPEICTBEHHOTO
paboraronie ¢ ICTOYHUKaMH HOHU3UPYIOIIUX H3JIyYESHUH.
Kareropuss b - - oTHocaTcs muma, ycinoBusi pabOTBI KOTOPBIX

HaXOJATCS B HEIOCPEACTBEHHON OMM30CTH OT MCTOYHHWKA MOHU3HUPYIOIINX
W3IYYCHUH, HO JAEATENbHOCTh JTAaHHBIX JIUI HE CBS3aHa HEIIOCPEICTBEHHO C
HMCTOYHUKAMHU HOHM3HPYIOIUX U3ITyICHUI.

Kareropust B — oTHOCHTCSl BCE HaceleHUE CTPaHBbI.

OcHo8HOU 00308blil Npedes YCMAaHOB8IeHHbIU N0 I PekmuHot
dose:

Jlist ur kat.A: 20m36 B TOJ B Cp. 32 IOCIIE0BAT. 5 JIET, HO HE
6onee 50m36 B TO1I.

Jost man xat.b: Lu36 B ron B cp. 3a mocieaoBar. S JeT, HO He
6onee Sm36 B ro.

Jost man xaT. B He OMKHBI MPEBBIIATD Y4 3HAUYSHUH IS
NepcoHana Kar.A.

Jns Hambosee TMOTHOM OLEHKM BpeAa, KOTOPBIH MOXET OBITh
HAaHECCH 37I0POBBIO B PE3YJIbTATE OOIYyUEHHS B MaJIBIX 7103aX, ONPEAEIACTCS
ymep0, KONMYECTBEHHO YYHTHIBAIOMMKA Kak dS(dexTsl  o0IydeHus
OTJEJbHBIX OpraHoB u TKaHen Tena, OTJINYAIOIINECS
PanvovyBCTBUTEILHOCTBIO K MOHU3UPYIOLIEMY H3IY4YEeHHIO, TaK M BCEro
opraHm3Ma B IIeJIOM. B cooTBeTCTBHU C OOLIETIPUHATON B MUpPE JTHHEHHOMN
0ecroporoBoii Teopueil 3aBUCHMOCTH PHCKa CTOXaCTHYECKUX 3(P(EKTOB OT
JI03bl, BEJIIMYMHA PHCKa IPOMOPIHOHANbHA JI03€ M3JIY4YEeHHUs M CBS3aHa C
030  dYepe3 JHMHEWHble KOA(DPHUIMEHTH PaJWAlMOHHOTO  PHUCKA,
MIpUBEICHHEIC B Ta0nwIe 7:

Tabmuna 7 — KoauimeHTs paTnaiioHHOTO pUCKa

Obayyaemast Koapduumnent Koapduuuenr Cymma,
rpynmna pHCKa pHCKa x 10°
HACeJIeHusl 3JI0Ka4€eCTBEHHBIX HACJIeCTBECHHBIX 2 3gt
HOB00Opa30BaHUIA, 3¢pdekToB,
x1023p? x1023p?
Bce 5,5 0,2 5,7
HaceJeHHe
B3pocabie 4,1 0,1 4.2
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YcpenHeHHas BenwmuuHa KOA(G(GUIMEHTa pPUCKA, HCIOJb3yeMas
JUTSL YCTaHOBJICHUS TIPEIENIOB 103 NIepCoHANIa M HACEJIeHUsl, IPUHATA PaBHOM
0,05387 .

B ycnoBusx — HOpMalbHOM  JKCIUTyaTallid  UCTOYHHKOB
HMOHU3UPYIONICTO H3JIyYCHHUs] TpPEACTbl 103 OOJIY4YCHHS B TCUCHHE Troja
YCTaHABJIMBAIOTCS MCXOAS W3 CIEAYIOMHX 3HAYCHUH HHAWBUAYAIEHOTO
MTO’KU3HEHHOTO PHCKA:

- s nepconana - 1,0 x 1073 ;
- st Hacesenus - 5,0 X 1075 .

VpoBeHb NpeHeOpekUMO MaJIoOro pucka cocrasiser 1076

I[Ipz o6ocHOBaHMH 3aIIUTHl OT HCTOYHHUKOB MOTEHIMAIBHOTO
o6nyqu1/m B TCYCHHUE T1O0Ja MNPHUHUMAIOTCA CJIACAYIONIUME TPAHUYHBIC
3HAYCHUS OOOOIICHHOrO0 pUCKa (IMPOM3BEACHHE BEPOSTHOCTUA COOBITHS,
NPUBOJSIIIETO K OOJYyYeHHIO, M BEpPOSTHOCTH CMEPTH, CBS3aHHOW C
00JIy4YCHUEM):

- nepconan - 2,0 X 10* , rox? ;
- Hacenenue - 1,0 X 10° | rox?! .

Matepuajsbl IJ1s 3aLlUThI OT HOHU3HPYIOLIEro H3TyYeHust

JUis  3amyTEl 0T HMOHH3HUPYIOWIETO W3IYyYEHUS CYIIECTBYIOT
KOJUICKTHBHBIC U HHIUBUIYaJbHBIC CPEICTBA 3aIUTHI.

Hnst nun, kareropuun A. HeoOxonuM MOCTOSIHHBIA KOHTPOIIb,
MMO3BOJISIIOIINN  YCTAaHABIWBATh HMHTCHCHBHOCTh  PA3JIMYHBIX  BHUIOB
HOHM3UpYIoLero u3nydeHus. I[lomemenus (maboparopun) o00s3aTEIBHO
H30JIMPOBATh M OCHAINATh CHCTEMOW MPHUTOYHO-BBITSDKHOW BEHTHIIAIUH,
HMEIOIIEH KpPAaTHOCTh BO3AyXOOOMeHa He MeHee ImsITH. Tam, re
MIPOU3BOIUTCS pab0OTa ¢ HOHU3UPYIOUIMMHU MOTOKAMH, TBEPHU, TIOTOJKH, TIOJT
U CTEHBI JOJDKHBI UMETH CIelHajbHOe ycTporicTBOo. OHO oOecrednBaeT
HEBO3MOXXHOCTh HAKOIUICHUS PAaIUOAaKTUBHOW TBUTH W  OTCYTCTBUE
BEPOSATHOCTH IIOTJIOMICHUSI OTJCIIOYHBIMU MaTepHallaMH PaJAOAKTHBHBIX
KHUJIKOCTEH, TMapoB W a’po3oieid. Iy 3TOro mpu OTAEIKE MOMEIICHUS
HCTIONB3YIOT TOJHAXJIOPBUHILIOBEIH IDTACTUK, TMHOJICYM, MACIISTHBIC KPACKU
u T.4. [IpuHMMas Bce BO3MOXKHBIE MEPBI 3AlIUTHl OT HOHH3UPYOIIETO
U3Iy4YCHUsI, HEOOXOIUMO KOHTPOJHPOBATH COCTOSIHME CTPOHTEIBHBIX
KOHCTPYKIUA momemnieHns. Ha HUX HEe JO/DKHO OBITh HUKAKUX TPCIIUH U
ckosioB. Kpome TOro, yriiel B TaKMX KOMHATax 00s3aTEIbHO 3aKPYIIIIOT.
DTO MO3BOSET YCTPAHUTh MECTa CKOIUICHHS PAaIMOAKTHBHON MbUIH H
3HAYWTEIbHO OOsierdaeT yOOpKy. MBITh IOMEIICHHE, B KOTOPOM
OCYHICCTBIIETCSI paboTa ¢ HWOHU3UPYIOIIAM H3IIyYeHHEM, CJCIyeT
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exxenHeBHO. OOs3aTenbHAa M €XeMecs4yHash TeHepajbHas yOopKa TaKux
yuactkoB. OHa nojipa3yMeBaeT MBIThE OKOH, CTeH, Me0Oesn, 000pyA0BaHus
U JIBEpeii C MCTOJIb30BAHUEM TOPSUCH MBUIBHOM BOJIBI.

KonnexruBHble cpeacTBa 3ammthl periaameHtupyrorcss 'OCTom
12.4.120-83.

K KOJNEeKTHBHBIM CpeICTBaM 3alUTBI OTHOCST: IICPEIBIDKHBIC H
CTAllMOHAPHBIC OKPaHBI; 3aIUTHBIE OOKCHI M Ccei(BI; CHelHalbHbIC
KOHTEHHEpHI, B KOTOPBIX OCYIIECTBIISICTCSI XpaHCHHE U TPAHCIOPTHPOBKA
HMCTOYHHUKOB M3IYYCHUS U T.1. D (HEeKTHBHBIM CIIOCOOOM 3aIUTHI YeIOBEKa
OT OTPHULATEIILHOTO BO3ACHCTBHS MOTOKA PAIMOAKTHBHBIX YACTHIL SBIISECTCS
YCTaHOBKa OCOOBIX orpaxkiacHuil. OHM IPEACTaBIAIOT COOOW CIenHaTbHBIC
OKpaHbI pa3quH0171 TOJIIWHBI. WUsroraBnmuBaoT HX Hu3 CIICIHAJIbHBIX
MaTepuaos, 3aJ1epIKUBAIOIIIAX IIOTOKH YACTHILL. OCHOBHBIM
NMpeAHAa3HAUYCHUCM TaKUX OJKpPaHOB SABJIACTCA CHHKCHUE OO ]IOHyCTI/IMOﬁ
HOpMBI M3IydeHHss Ha pabouem Mecte. MHorma paboTa ¢ HMCTOYHUKAMU
paguanun BCACTCA B CHEHUAJIBHBIX KaMeEpax. B Takux IIOMCUICHUAX
9KpaHamMHu OyAyT CIYy>KUTh TOJI W CTEHBI, a TakXe MOTOJIOK, KOTOPHIC
M3TOTABIIMBAIOT U3 OCOOBIX MaTepPHAIIOB.

xader BeITsDKHEBIE pagunoxumudeckue [1IB-2PA (Ha mBa paboumx
Mecta), [1IB-1PM (Ha omHO pabodee MecTO) mpemHa3HaYeHBI s paboT ¢
PaAMOAKTHBHEIMA M TOKCHYHBIMH BEIECTBAMH TIOJ BBITSDKKOH, T. e.
pacdacoBka,  IO3MpPOBAaHWE, MPOBEACHHE  XHUMHYCCKHUX  PEaKIHii,
MIPUTOTOBJICHUE MEUYeHBbIX coefauHeHuid u T. 1. llkader obecrneunBaroT
HaJIe)KHYIO 3allUTy OOCITYXHBAIONIETO TNepcoHala OT aibda u OeTa-
W3ITyYeHUs], a TOMEIEHUS OT 3arps3HEeHUs PAJANOAKTUBHBIMU a3pO30JIIMU U
TOKCHYHBIMH  BEIIECTBAMH. BBITSKHbIC IIKa(bl MOPUMEHSIOTCS B
J1a00PATOPHBIX M MPOU3BOJICTBEHHBIX MOMEIIEHHIX 0€3 30HAIbHOMN IIaHH-
POBKM ¥ pACCYUTAHBI ISl OOIIENpOMBIIIIeHHOTo mnpuMeHeHus. Llkad
cocToNT W3 pabodeld KaMepbl, KOTOpas H3TOTaBIHMBACTCS W3 JIMCTOBOU
HEpIKaBEIOIIEH CTalu TOMIWHON 1,5 MM, cronmemHuna mkada - Turockas,
UMeroIasl HeOOJBIIOH YKIOH B CTOPOHY CIHBa (METAJUIMYCCKUN IMIHHAP
HE3HAYUTEIFHO BO3BBIMIAIONIMIACS HAJ| CTOJCIIHHWIEH CIYXXHT IS CIIUBA
PacTBOpPOB B  CICIKAHATHM3AIMI0) WMEET IIOJBIKHBIC INTOPKH U3
OpraHNUYeCKOTO CTEKJIa, ¢ OJIETBIMA Ha 000NMBI PE3MHOBBIMH KaMEpPHBIMU
nepuatkamu. IlITopku TOIHWMAIOTCS BBEPX C TMOMOIIBIO TPOTHBOBECA.
Hwxuss gacTh mkada 3To moICTaBKa U3 YIIEPOIUCTON CTaNIN, OKpalieHHAs!
XHMOCTOMKOM dMabIO.
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Puc. 16. llIkads! BHITSHKHBIC paIAOXUMHICCKIE

boxkcer u3 HepmaBe}omeﬁ CTaJiIn HACTOJIbHBIC U HAIIOJIBHBIC CIIYXKaT
JUISl 3aIUThl OOCIYKHMBAIOIIEro MepcoHana oT anbga, Oera-u3inyueHus, a
NIOMCHICHUA OT 3arpsA3HCHUA PaAUOAKTUBHBIMH ad3pO30JIIMU. bokc Tuna
HactosnpHOro OBII 1-P-wx mpencraBisier coOoif TepMETHUYHBIH KOPILyC
kopoOuaToit (opmbl (mone3Hsle pazmepsl pabouerr kamepbl 700x500x500
MM), KOPILyC M3TOTaBJIMBAETCS M3 KOPPO3MOHHOCTOMKOM CTalld TOJIIMHOMN
1,5 MM, ycTaHaBIMBAaeTCsl Ha CTOJ WJIM Ha TO/ICTaBKY. B HaKIOHHYIO YacTh
nepeHe CTEeHKH BMOHTHPOBAHO cMOTpoBoe OkHO (600x290 mm) u3
OpraHU4ecKkoro crekina. Hmke HaxomdTcs NepyaTOyHbIE IIPOEMBI C
o0oliMaMu, Ha KOTOPBIX, Ha KOTOPBIX 3aKPEIUIIOTCS PE3MHOBBIE TIEPUYaTKH.
Ha onHoit n3 cropoH Ookca mMmeercst HITIO3 (pa3Mepbl NPHCOESTUHEHHS K
Kopirycy Ookca 250x250 MM) 1uis mepesadu MpeaMeToB B pabodyro 30HY
0okca U 0o0paTHO Oe3 HapyIIeHHs TePMETUIHOCTH 30HbI. bokc 00opymoBaH
KOMIUIEKTOM CMEHHBIX BBOJOB ISl TOJBOJA BOJBI, PEAarcHTOB, TIasa,
JIeKTpoKabens M T. J. BOKC mHMeeT cHCTEMy NPUTOYHO-BBITSKHON
BEHTWIALNH, C TIOMOIIBI0 KOTOPOIl B pabouei 30He cO3/1aeTcs pa3peKeHue,
MPEMSTCTBYIOIIEE YTEUKE U3 OOKCa PaJOAKTUBHBIX BEIIECTB.
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HONT JAUBATHIE 660 1P

Puc. 17. BoKChI 3alIMTHBIE U3 HEPIKABEIOIIEH CTaln

Bokcel u3  opraHmueckoro crekna. llpencraBisioT  coOoi
TEpMETHYHBII KOPIyC M3 OpraHMdecKkoro crekiga. Ha HaxioHHOM dacTu
nepeHell CTEHKH PaclooKEHO CbeMHOE CMOTPOBOE OKHO, KOTOPOE MOXKET
CIIy’KUTh 3arpy304HbIM JIOKOM. Huke HaxonasTcCsl MepyaTOUHBIE MPOEMBI,
Ha KOTOPBIX 3aKpemyieHbl KaMepHble mnepuaTku. KBanapaTHeli mpoem B
OOKOBOH CTEHKe NpelHa3sHau4eH M KpelsieHHs (opKaMepsl, Ciryxkarei
Ul Tepefadyd IpeIMeToB B KaMmepy Ookca M Hao0OpOT, HE Hapylias
TepMETHYHOCTH 30HBL JKUAKHME OTXOHBl YAAIAIOT depe3 y3el CINBa B
BOPOHKY, BMOHTHPOBAHHYIO B KpBIILIKy CTOJa U COEAWHEHHYIO C
KaHanu3anuei. TBepable 0TXO0/Ibl YAAJSIOT uepe3 Gpopkamepy.
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Puc. 18. bokcel 3alIATHBIC U3 OPraHUYCCKOro CTCKa
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Ceiippl  3amurHBle  OBIBAIOT  pa3HBIX ~ MOJU(HKAMHA U
NpeiHa3HaYeHbl Ul XpaHEHHs HWCTOYHMKOB MOHHU3HMPYIOMINX H3ITy4EHHH,
HaXOJIIMXCS B PAa3IM4YHBIX arperaTtHeix coctostHusX. Ceiigp CH-12
HecTallMOHApHbIH, 3aIKTa OT anbga, OeTa-u3IydeHus, IPeICTaBIsIeT coO00H
JIBa TOCTABJICHHBIX OJWH Ha Jpyrol HpsSMOYroibHBIX MiKada. Kaxnbrit
mkad UMeeT BHYTPHU IIECTh CEKIH C IBEPKaMH M OIHY OOLIyIO IBEpb C
3aMKOM M YCTpPOHCTBOM ISt
omioMOupoBaHusi.  Bpemnsie
a3po30JIN YHAISIOTCS U3 ceiida
yepe3 BO3IYyXOBOJA, KOTOPBII

MOICOCTUHACTCS K
BEHTHIAIIMOHHOM CHCTEME.
Ceiid CH-12

MPOCBUHIIOBAHHBIA  (TOJIIKMHA
3aIIUTHl 5 MM CBHHIIA), 3alllUTa
or amsba, Oera, ramma-
W3ITyUYCSHHUSI. CH-9
MIPOCBUHIIOBAHHBIA  (TOJIIMHA
3aIIUTBl 5 MM CBHHIIA), 3allUTa
or ameda, Oera, TraMMa-
m3nydeHus. Ceild 3ammTHBII
cregHoil 2CC3 mnpenHazHaueH
JUTS XPAHCHUSI TAMMa-aKTHBHBIX
BEILIECTB.

Puc. 19. Ceiid npocBUHIIOBAHHBIIH

Unousuoyanvuvie cpeocmea 3awumul. JI7s 3aIIUTHI YEIOBEKa OT
BHYTPEHHEr0 OOJIydeHHs] I[IpU T[ONAJAaHUKA  PAJUOU30TONOB BHYTPb
OpraHM3Ma ¢ BJBIXaEMbIM BO3JyXOM MPHUMEHSIOT PECIUPATOPhI (s
3al[UThl OT PAJAMOAKTHBHON MBUIK), MPOTHBOIas3bl (UIsl 3alUThl OT
paMOaKTUBHBIX T'a30B).

IIpu paboTe ¢ pagHOaKTHBHBEIME H30TOIIAMH B KaYECTBE OCHOBHOM
CIICIIOACIKAbI MMPUMEHSIOT XaJlaThl, KOMOWHE30HBI, MOJTYKOMOWHE30HBI U3
HEOKpAIICHHON XJIOMYaTOOYMaKHOW TKaHH, a TaKXKe XJIOMYaToOyMaKHBIE
[IAITOYKH.
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Tabnuna 8 - Marepuars! Juis 3alU Tl OT BUJOB HOHU3UPYIOLIHX

U3IIy4eHUN
Bun usiyyenus Marepuan
O-u3JIy4eHue CIIOM BO3IyXa B HECKOJIBKO CaHTUMETPOB, T.€.

HEeOOJBIIOE yIaJeHHe OT HCTOYHHKA, TOHKas
(onpra, muct Gymard, SKpaHbl M3 IUIEKCUTIaca W
CTEKJIa, TOJIIHUHON B HECKOJIBKO MHJLITAMETPOB

B-uznydyenne IIOMHHUH, TIIEKCUTIIac, KapOOoJIHUT

y-H3J1y4YeHHue CBHHEI, CTaJlb, OETOH Ha MAarHETUTOBBIX pYJax,
CBHHIIOBOE CTEKIIO

HeHTPOHHOE rpadut, a TaKxKe BOJOPOJOCOIEPIKAINe BEIIECTBA

U3JIy4yeHmue, (merxkas ¥ TsDKedas  BOZAa,  IUIACTMAcCHI,

PEHTIeHOBCKOe MOJMATHIIEH, TapaduH), 0op, Oeprinii, KagMul

u3JyueHune

Ilpy omacHOCTH 3HAYMTENLHOTO  3arpsi3HCHUS  [TOMEIICHHUs
pPaIvoaKTHBHBIMH HM30TONAMH IIOBEPX XJOMYATOOYMaKHOW  OAEXKIBI
HA/ICBAIOT IUICHOYHYIO (HApYKaBHHUKH, OPIOKH, (apTyK, Xajar, KOCTIOM),
MOKPHIBAIOLIYI0 BCE TEJNO WIM MeCTa BO3MOXKHOTO HauOOJIBIIETO
3arps3HEeHUs. B kauecTBe MaTepHanoB Ul INICHOYHOM O/1€K bl IPUMEHSIOT
IUTACTUKH, PE3WHY M JpPYyTHE MaTepualbl, KOTOPHIE JIETKO OYMINAIOTCS OT
PaaMOaKTUBHBIX 3arpsi3HeHul. IIpy UCIoab30BaHNUU IUIEHOYHOM OJEXbI B
€e KOHCTPYKIMH TMpelyCMaTpuBaeTcsl NPUHYIUTENbHAs I10/ladya BO3yXa
T10J] KOCTIOM U HapyKaBHHKH.

[Tpu paboTe ¢ paTuoaKTUBHBIMH M30TONAMH BBICOKOH aKTUBHOCTH
UCTIOJNIB3YIOT MEPYATKU U3 PE3UHBI, IPOITUTAHHOM CBUHIIOM.

[Ipn BBICOKHX YPOBHSIX paJlMOAKTHBHOTO 3arpsi3HEHUS] IPUMEHSIOT
ITHEBMOKOCTIOMBl W3 IUIACTHYECKMX MaTepualioB C IPHHYIUTEIHLHON
noJia4ell YNCTOro BO3yXa 0/ KOCTIOM.

Jl1st 3aIUTHI T71a3 IPUMEHSIOT OYKH 3aKPBITOTO THIA CO CTEKJIAMH,
conepxxamumu ocdar Bonpdpama mwim ceunen. Ilpu pabote ¢ anbda- u
Oera-mipernapaTtaMu ISl 3aIUTHl JIMIA W TJa3 KCHOJB3YIOT 3allUTHbIE
UIMTKH U3 OPrCTEKIa.

Ha nHorm HazeBaioT mieHO4HblE Ty(huu WiIM OaxXWiibl M YEXJIbI,
CHHMAaeMbIe TIPH BBIXO/IE U3 3arpsi3HEHHOMN 30HBI.
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Puc. 20. PentrensamurHas oaexkia.

[IpenHasHayeHa A7 3alIUTHI MEPCOHANA OT TaMMa-H3ITy4YEHHS
(PEHTTEHOBCKOTO U3ITYUICHU).

ABapHifHO-3alIUTHBIE KOMITJIEKTHI B COCTaBE:!

-DapTyk peHTreHO3alUTHBIN AByXcTopoHHHH Pb=0,35

-Illanouka peHtreno3ammrHas Pb=0,25

-[Tepuarku perrreHo3amurasie Pb=0,25

-Ouku peHTreHo3anuTHeie Pb=0,5

-Pyunoii 3axBat, amuHa 1 M

3alUTHBIE )KUIETHl OT HOHU3HUPYIOLIEro raMMa-usiyuenus: JK3U-
02 I'". J{ns paGoTHI B MIOMEIIEHUSIX C MOBBIIICHHBIM YPOBHEM PaIHalNH, a
TaKKe IPU JUKBUJALUUM IOCJIEICTBUI aBapuil, COIPOBOXKAAOLIUXCS
BBIOpOCAMH Da/IMOAKTHBHBIX 3arpsizHeHuil. OOecreuuBarone KpaTHOCTb
ocabneHnst raMMa-u3ay4eHus B 1,5 pasa npu 0,66 MaB.

KommuiekTsl  3amUTHOM  OJEXABI  OT  AJIEKTPOMArHUTHOTO
M3Ty4eHHs ISl 3allUThl TEPCOHANA, pabOTaloLIero ¢ ammapaTypow,
mnyyatomer CBY u naxomserocs B moje CBY. CocraB xomiuiekra:
KypTKa, OpIOKM, OYKHM, TIepYaTK{, MIaro4ka, 4YexJsl Ha 0OyBb.
O6ecnieunBaroT ocnabmenne CBY - wm3nydeHuss He MmeHee 24 1b B
nuamasone ot 1 mo 53 I'T'm.

Ilepuatku: - mnepuaTku KamepHble Twum-1,2 H3rOTOBIEHBI H3
KaJaHAPOBOM pPE3WHbI Ha OCHOBE HATypalbHOTO KaydykKa, ISl paboTel B
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BBITSDKHBIX IIKa(ax C arpecCUBHBIMH, PaAMOAKTUBHBIMU M TOKCHYHBIMHU
BemectBamu. [lnuHa mepuatku 700 mm. - nepuatku IIP3cVY xamepHble
CHUJIMKOHOBBIE C YAJIMHEHHOW Kparoi, TOHKHE 3JIaCTHYHBIEC. - TIEPUYaTKU
KaMepHble pamuanuoHHo-3amuTHEIe [1P3cY- 10,20,30, Ha ocHOBe
CWJIMKOHOBOW pE3WHBI, HAMOJHUTEIb Boib(ppam (W), obOecneunBaromue
KpaTHOCTb ociiadyieHus u3irydenus no Am - 241 8 10,20,30 pas. - nepuatku
[1P3 ¢ peHTreHO3aMMUTHBIE CHIINKOHOBEIE, Pb 0,2.

OnexJa JONONHUTENbHAs MpeJHa3HaueHa ISl 3allUThl OCHOBHOU
CHELOJCKAbl M OTHCIbHBIX YacTeld KOXHBIX IIOKPOBOB 4YeJOBEKa OT
KOHTaKTHOTO 3arpsA3HCHMS PaJHOaKTHBHBIMH M XHMHYECKH TOKCHYHBIMU
BEIECTBAMH, @ TAKXKE OT KalleIbHOTO BO3JCHCTBHM KHCIOT W IIeTo4Yeit
CpeAHell KOHLEHTPAIMM NpPU BHIIOJIHEHUH PEMOHTHBIX, MOHTaXKHBIX,
JIEMOHTa)KHBIX, JI€3aKTUBAIIMOHHBIX M JPYTHX BUAOB padoT.

Puc. 21. Kom6uneson (I'IL) Puc. 22. TTonyxom6uneson (I'LL)
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Puc. 23. ITonyxanat (I'LL) Puc. 24. Yexuel Ha 00yBb (I'LLI)

Puc. 25.HapykaBuuku (I'TL) Puc. 26. ®apryk (I'LL)
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Puc. 27. banpnana (I'LL) Puc. 28. Hlanouxa (I'I)

3ammra Hor. [IpucmocoOneHns mpeaqHa3HaueHBI I 3alUTH HOT U
OCHOBHOH OOYBH OT 3arps3HCHHUS pPAIHOAaKTUBHBIMH U XHMHUYECKU
arpeCCHBHBIMH  BEIIECTBAMHU (xucroramuy, IIeJI0YaMu cpemHei
KOHIIEHTPAIIUW, OKUCIUTENSAMH U T. 1.). [Ipy BBIMOJHEHUH PEMOHTHBIX,
MOHTQ)KHBIX, /[€3aKTHBAIIMOHHBIX M JPYTUX PaboT.

Puc. 29. Caensl Puc.30. Baxwubl (mpeaHa3HaYCHBI HA
y4acTKax ¢ OOJBIINM YPOBHEM 3arpsi3HEHUSI)
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Puc. 31. Yexubl Ha 00yBb Puc. 32. Yynku

Tlakemer nnacmuxamosvie. IlpenHazHadeHsl 111 cOOpa TBEPABIX
palvoOaKTHBHBIX, BBICOKOTOKCHYHBIX W JAPYrHMX OTXomxoB. [lakeTsr
W3TOTOBIIIOTCA W3  IMOJMBHHWIXJIOPUIHOTO IUIEHOYHOTO —MaTepHaa.
rpymmbl. CoequHEHHE AeTalel MPOU3BOAUTCS METOJOM BBICOKOYACTOTHOM
cBapku. Bepx nmakera cTAruBaercs TECbMOM.

6 awrpon

Puc. 33. TTakersl
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Cpedcmea uHOUBUOYANbHOU 3AUUMbL OPSAHOE ObIXAHUS

Puc.34. TIOM-3I1

Puc.36. T'TI-7B Puc.37. TTI-9II ¢ mackoii ITTIM-
301

B ormuume ot npormBoraza ITI-9 (T'TI-9I1), koTtopsie
00ecreunBaroT MOJIHBIA CHEKTP 3aIUThl OT u3BecTHBIX OXB, nmpoTuBorassl
I'TI-7, T'TI-7B, I'TI-10 He 3amuIIaT OT UX HEKOTOPBIX BUJOB.

Jus  obOecniedeHWs 3amUTBl B OTHX CIIyYasX IPUMEHSIOT
JononHutensHsle narponst JIIT-1, AIT-3, [13Y-K. AIIT-1 npennaznauen
JUTSL 3allUTHl OPTAaHOB JBIXaHUs B3POCIOTO M AETCKOro HaceneHus (ot 1,5
mer u crapme) or OXB, B T.4. OT IHOKCHIAa a30Ta, OKUCH JTHIICHA,
XJIODUCTOTO METHJIa W MOHOOKHma yriaepoma, JII-3 — mis 3ammrhl OT
aMMHaKa.

TI3Y-K 3amumiaer ot tex ke OXB, uro u AIIl-1, AIIT-3, HO
BpEeMsI 3alTUTHOTO JCHCTBHSI €r0 OOJIbIIIe.

JAIT-1 u ATIT-3 HEe UMET MPOTHUBOAIPO30JIBHBIX (HIETPOB U
MOTYT 3KCIUTyaTHPOBATHCSI TOJBKO B KOMILJIEKTE C KOPOOKOW MPOTHBOTA3a,
CcHaOXEHHON TaKUM ¢ubTpOM. M3y-K HAMEET CBHEMHBIN
MIPOTHBOA3PO30JbHEIH (QUITBTP.
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Puc.38. JITIT-3 Puc.39. I13Y-TIK

B ouare mopaxkeHHs criacaTesId MOTYT HCIOJb30BaTh KOPOOKU H
JUIEBbIE YacTH MPOTHUBOTA30B JIOOBIX MapoK C JIONOJHUTEIbHBIMH
narpoHamMu win 0e3 Hux. Hamnbonee panuoHanbHbli mogdop Mapku (Turma)
MIPOTHBOTa3a LEIecO00Pa3HO MPOBOINUTE C YIETOM OOSCIICYCHHUS 3AIIUTHI OT
tuma OXB, ero KOJMYECTBEHHOTO CONEpXKaHWS B Bo3ayxe. B oOmem
clIy4ae TPOTHUBOTA3bl MaJoOTro TadapuTa PEeKOMEHIYeTCs MPUMEHATh IpH
NPEBBILIEHUN  OPENEIbHO  JOMYCTUMBIX  KoHUeHTpauud OXB B
okpyxatorem Bozayxe B 10—1000 pa3, mpoTHBOrassl OONBIIOTO rabapura —
B 1000-10000 pa3. [IpoTuBOrassl pa3peuieHo UCTOIb30BaTh B TEX CIydasx
Korja:

> COJICpXKaHUE B BO3AyXe OOBEMHON IOJU CBOOOIHOTO
Kucaopoaa coctariseT 17% u Goee,
> BpeMsI 3aIUTHOTO JIEACTBUS ¢dunpTpyromiee-

MOTJIOIIAIOIIEH  CHCTeMbl ~ OOJibllle  BPEMEHH, HEOOXOAUMOro  Juist
BBINIOJIHEHHS pabOT B 30HE 3apaXKeHHUS;

> coctaB U KoHeHTpauuss OXB u3BecTHsl;

> TEIUIO, BBIACTIONIeecs: B pe3yibrare nornomenus OXB,
HE BBI3BIBACT 0XKOTOB BEPXHHX JIBIXATCIBHBIX MyTEH.

> [IpoTrBOTa3EI HCIIOTB30BATH 3aIPEIIACTC:

> MpH HATUYAHA B BO3AyXE HU3KOKHILIIIHX U IDIOXO

COpOMPYIOLINXCSI OPTaHUYECKUX BEIIECTB, TaKMUX, KaK METaH, 3TaH, OyTaH,
9TUIIEH, alleTHIIEH U JIp.;

> B  HENPOBETPHBAEMBIX  3aKPBITHIX, H30JHUPOBAHHBIX
MTOMEIICHUAX, KOJOIAX, MUCTePHAX U T. A., TO €CTh TaM, TJe COJepKaHNe
KHCJIOPOZA HEAOCTATOUHO AJISI 00CCIICUSHHUS IBIXaHUSL.

[IpuMeHeHHe TPOTHUBOTA30B IS 3alIUTHl OT IapoB aMMHAakKa,
CepoBOJIOPOJA, KHUCHIBIX Ta30B M MHOTUX OpPraHUYECKHUX BEIIECTB,
TIOTJIOIIEHHE KOTOPBIX HIMXTOH KOPOOKM NMPOMCXOAWT 0e3 3HAYMTEIHHOTO
BBIICIICHUS] TeIJa, JOMyCKAaeTcs TOIbKO, €CIM HX KOHILEHTpalus He
npessimaer 0,5% mno o0bemy. Eciam mpu moryiomeHuHw mapoB M Ta3oB
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MIPOMCXOJUT Pa3orpeBaHKe IUXTHI, To KoHLeHTpauust OXB nomkHa OBITH
TaKoW, YTOOBI TeMIlepaTypa BIBIXaeMOTo Bo3ayxa He mpebimana 50 °C.
Hampumep, mns  ¢dochopucTtoro U MBIIBIKOBUCTOIO  BOJOPOJA
KOHLIEHTpaluss He JoibkHa mpeBbiath 0,2% ot oObema. IlpumeHeHue
NIPOTUBOTa30B MOXXET OTPaHUYMBATHCS HIDKHUM KOHIEHTPAIIMOHHBIM
npenenoM B3peiBaeMoctu mapos OXB. Jlmst cepoyriepoma 3to 1%, mms
6en3zona — 1,4%, nns 6ensuna — 1,3% u 1. 1.

Bpems 3ammTHOrO AEWCTBHS (QMIBTPYIOIIEE - MOTJIOMIAIOMINX
CHCTEM TIPOTHBOTA30B B PEANbHBIX YCIOBHAX KOJIEOJIETCSI B JOCTATOYHO
IIMPOKHUX TIpefesiax M 3aBUCUT OT KoHIeHTpammn OXB, Temreparypsl u
BIIAKHOCTH OKPY’KaIOIIEro BO3yXa, 00beMa JISTOYHOW BEHTWILILUHN U psiia
apyrux ¢axropoB. [losToMy Bpems HCHOJIB30BaHUS MPOTHUBOra3a B oyare
nopakeHust OyJneT 3aBUCETh HE TOJBKO OT 3alllUTHBIX CBOMCTB €ro
(GUIBTPYIOIIE-TIOTJIONIAIOIEH CHCTEMBI, HO M OT MPaBHIBHOTO Mojdopa
JIMLIEBOM 4YacTH NPOTUBOrasza MO THIy, pa3Mepy (PocTy), COOTBETCTBUS
Mapku KopoOku koHkpeTHoMy OXB, ycnoBuit XpaHeHus IpOTHBOTa3a, ero
MOJITOTOBKU K MCIOJIB30BAHUIO U IPYTUX (aKTOPOB.

PecnmupaTops! — peHa3HAYCHBI TS 3aIUTHl OPTaHOB JBIXaHHUS OT
ra3oB, TAPOB W/MITK a3PO30IIeH.

Ilo cpaBHEHHIO C TPOTHBOTAa3aMH OHH IIO3BOJISIOT YBEIHMYUTH
MPeeNbHO TOIyCTUMOE BpeMs pa0OTHl B OYare MOPa)KCHHS, BEHIIOIHATH
HeoOxonumele padbotel B CU30/] Oonee mnurenpHOE BpeMs W ¢ OobImeit
WHTEHCHUBHOCTBIO, T. K. HIMEIOT MEHbILIEe CONPOTHBIICHUE JIBIXaHHUIO, MacCy
U MEXaHMYECKOE AaBJICHUE Ha IOJIOBY.

OnHaKoO WX NPUMEHEHHE JOJDKHO IIPOBOJUTHCS TOJ KECTKHM
KOHTpOJIEM, KaK CO CTOPOHBI IIOJIb30BaTeNe, Tak M OpraHu3alui,
obecrieunBaOIIMX 0e30MaCHOCTh BBIMOJIHEHHS Pa0OT B 30HE 3apa)KCHUsI

(3arpsi3HEeHHs).

PecrmupaTops! KiaccupuIupyoTCs:

> 0 HAa3HAYCHHUIO—TIPOTHBOAPO30JIEHBIC, POTHBOTA30BBIC
1 KOMOMHHPOBaHHEIC,

> no mapkam OXB, oT KOTOpBIX OHM 3alMIIAIOT-A, B 1 T.
A.;

> mo 3(pGCEKTUBHOCTH  3alUTBI—HU3KOW, cpemHedl U
BBICOKOM;

> 10 MPUHITUITY ASUCTBUSI—(DHIBTPYIONTUE U U30UPYIOIIHE;

> 0 croco0y MmoAadu BO3AyxXa—C MPUHYIUTEIHLHON mogaueit
u 0e3 IPUHYIUTENBHON TI0Ja4H;

> M0 KOHCTPYKITMHM JIUIEBOM YacTH—MacKa, IOJyMacka,

YCTBEPTH MaCKa 1 33Fy6HI/IK;

96



> 10 KOHCTPYKIMH (WIBTPa—CO CBHEMHBIM (GHIBTPOM U
HECHEMHBIM (PHIIBTPOM;

» 10 KOHCTPYKIIMH KJIAAHHOW CHCTEMBI — C KJIAlIAaHAMH BJIOXa
W/WIY BBIJIOXA WK 0€3 KIIaIlaHoB.

B 3aBHCHMOCTH OT BBINOJHSEMBIX PabOT MOXKApPHBIC U CIACATEIIH
MOTYT HCIIOJIF30BaTh JIIOOBIE THITBI PECIIUPATOPOB, HO TPEANIOYTHTEIbHEE
HCTIOJNB30BaHUE PECHHPATOPOB KOMOMHHUPOBAHHBIX, 0€3 IMPHHYIUTCIBHON
MoJa4d BO3AyXa (aBTOHOMHBIX) C JIMIEBBIMH YacTSAMH—-IIOIyMacka u
YeTBEePTh MackKa.

B oTnmenpHBIX ciydasx MpH MPOBEICHUHU CIIacaTeNbHBIX padoT B
IIaxTax, KOJOANAX MPH KOHIICHTPAuH Kuciopona MeHee 17% mo o0pEmy
HCTIONB3YeTCs H30JIMPYIOIIUN PeCITUpaTop.

B I'OCT P 22.3.06-97 npuBeneHsl TpeOOBAaHUS K pecruparopam,
HCTIONB3YEeMBIM clacaTelsIMH B 30HaX PaAMOaKTHBHOTO 3arps3HEHu,
KOTOpbI€ TMpeJAHa3HAYeHBbl ISl 3allUThl OPraHOB JBIXaHUA U KOXKHBIX
NMoKpoBoB Jinua ot PB B Buzme mnbuin, a’po3oneil, raza u mnapa. B
3aBHCHUMOCTH OT Ha3HAYCHMS, YCJIOBHH HCIIOJIB30BaHUSA U CTEIIEHHU 3aIUTHI
OHHM TOJPA3ICIAIOTCS Ha TPH KJIacca:

> TepBbIi—1JIsl 3aIIUTHI OPTaHOB JIBIXaHUS U KOXKHBIX TOKPOBOB JIHIA
mopeir ot pagmoaktmBHOH mhuM (PII), rasa, mapa u a’poszoreid,
HaXOJAIIMXCS B CAHUTApHO—3alIMUTHOW 30HE paJHAIlIOHHO OITACHOTO
oonekra (POO);

»  BTOPOW—IJIsl 3AIUTHl OPTaHOB JBIXAHHS M KOXHBIX TOKPOBOB JIHI[A
monaedn ot PII, rasa, mapa u adpososiedd, Haxomsmmxcsi B 30-u
KHJIOMETPOBOM 30HE 3arpsisHeHus BOKpyr POO;

» TpeTui—IUis 3aluThl OpPraHoB JAbIXaHus Jiogeir ot PII wu
a’pOo30JIel, HAaXOSIINXCS B 30HE 3arpsi3HEHMs Ha paccTosHuU Oonee 30 kM
ot POO.

KoncTpykumst pecrupaTopa [OJDKHA IIO3BOJIITH IPUMECHEHHUE
KOPPETUPYIOMNX CTEKOJ, HOIICHHWE TOJIOBHBIX YOOPOB, ITOJCOCTMHECHUE
JOTIOTHUTENBHBIX 3JICMEHTOB JJII OYHCTKH BO3QyXa OT TOKCHYHBIX
TIpUMeEcei U IpyTHe.

PecrmupaTopel 1ienecoo0pa3HO HCIONB30BAaTh B 3aBUCHMOCTH OT
YCIIOBHH TIPOBECHUS Pa0OT:

> NETKasg—II00BIX MAapOK M KJIACCOB;

> Cpe/iHel  TSHKEeCTH—IIPOTHBOA’PO30ibHble  «JlernecToky,
«Kama—-200», «®—-62111», «Ypanen—II» u ap.;

> MIPOTHBOTa30BbIe W yHUBepcanbHble PIII-67, PY-60M,
PIIT-01 u ap.;
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> Tsokénast — «Jlemectok», «Anuna—II», 3M cepun 9925, V-
Kunap.;

> MIPOTHBOra3oBele U yHuBepcanbHele PIII-67, PY-60M,
PIIT-01, «Kama—2000I'TI» u apyrue.

Puc.40. PY-60M Puc.41. Kama —2000I'TI

Puc.42. B-ITAH Puc.43. X-plore 3500

PecrmupaTopsl pa3pemiaercst HCIOIb30BaTh B CICIYIOIINAX CITyYasX:

> 00BEMHAS TOJI KUCIIOpOoIa B Bo3Iyxe He MeHee 17%, T. e.
WX HeNmb3s WCIONB30BaTh MPW JIMKBUAAMU IIOKapa B 3aKpPBITHIX
MMOMEIICHUAX, TMPOBEJACHUN padOT B HEBCHTWIMPYEMBIX  KOJIOAIAX,
LUCTEpHAX U T. [I.;

> KOHIIGHTpalusi mapoB (ra3oB) B BO3ayxe He Oosee
15...100 mpenenpHo gomyctumbix konueHTpamuid (ITIK), asposzoneii—ne
6onee 50...1000 ITJIK B 3aBucHMMOCTM OT Mapku W Kiacca GHIbTpa
pecniuparopa, Tuna OXB u aspozoneii;

> OXB u a’p0o3011 HE IEHCTBYIOT Ha KOXKY U IJasa.

> IIpn BbIOOpEe pecnupaTopoB HEOOXOAUMO YUYHUTHIBAThH
CIIEIYIOIIIe OCHOBHBIE (DPaKTOPBI:

> xapaktep u koHnenrpauuu OXB, PB wmu OBB B
OKpY>KalolleM BO3yXe;

> CoZIep’KaHUE KHUCIIOPOJA B BO3IYyXE;

> 3aIIUTHBIE M OKCIUTyaTal[MOHHBIE CBOIICTBA MapoK u

KJIacCOB (DHIIBTPOB PECIIMPATOPOB.
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CHMKeHMe TOKCUYHOCTH (1e3aKTUBALMS) PAAN0AKTHUBHOMI
ONACHOCTHU NPOAYKIHUHN PACTEHUEBOICTBA

Jle3akTuBanus myTéM CHSTHS 3arpsI3HEHHOTO CIIOSI XapaKTepHa JUIs
TaKUX NPOAYKTOB, KaKk pbIda, MsCO, XJed, CIIMBOYHOE MAacli0o U HEKOTOpbIE
0BOIIH U GPYyKTEL. [ToMUIOPEI, IOTOKH, CIIUBBIL, TPYIIHN U APYTHE, UMEIOIINE
TJAJKyI0 TIOBEPXHOCTh, 3apa’kKaroTCsl TIaBHBIM 00pa3oM CHapyxku. Hx
HEOOXOANMO JI0IT0 MPOMBIBATh TEIUIOW BOZIOH, a y SI0JI0K, TPy U APYTHX
MOMOOHBIX (PYKTOB CHATH KOXHIly. s oBomed u (pyKTOB W SO,
MOBEPXHOCTh KOTOPBIX HMEET CJIOXKHYIO KOH(HUIypanuio, HarpuMmep
KalycTa, MajWHa, W HEKOTOpBIE APYIUE, PAJUOAKTUBHBIC 3arps3HEHUS
MOTYT NpPOHUKHYTh Ha HEKOTOpYI0 TiyOuHy. Jle3akTuBaius B 3TOM H
MOJIOOHBIX CIIy4asix OCYILECTBISETCS CHATHEM BEPXHETO CIIOA.

HexoTopbie BUIBI MUILEBOTO CHIPbs (pHC, (aconb, rpedka, MIIeHO
W JIpyrue) TOocie IPOMBIBKM HEOOXOAMMO TINATENBFHO BBICYIINBATS.
3eMIIsiHbIE KOPHETUIONBI: KapTodelb, IyK, MOPKOBb, CBEKIIA, MOCe yOOpKH
TIIATEJIbHO OYHMCTHTH OT I'PYHTA, MPOMBIBAIOT U CHUMAIOT BEPXHHH CIIOM.
Jlerko moaBepraroTcs 1€3aKTHBAIIMN TAKHE MTPOAYKTHI, KOTOPBIC 3alIUIIECHBI
€CTECTBEHHBIM H30JIMPYIOIINM CIIOEM, YAAIIeMble Tepel] YIOoTpeOIeHHeM,
HanpuMep JIMMOHBI, alleIbCHHBI, MAHAAPUHBI, AbIHA, ap0y3 1 IpyTHeE.

IIpr XpaHEHWM CBHIMyYNX MHUIIEBBIX IPOIYKTOB B Pa3IHYHBIX
€MKOCTSIX HaBajoOM, HAIIPUMEpP, MYKH, COJIH, Caxapa PagHOHYKIUIBl MOTYT
MIPOHHUKHYTH Ha HEKOTOPYIO Iyouny ot 0, 5 10 6 cM.

Jle3akTUBALIMIO MOXXHO OCYIIECTBISAITh B XOJ€ KyJIMHApPHOM
00paboTkM W mpuUrotoBieHus nuiuu. Hanpumep, B mpoiecce oOpabOTKH
pBIOB!  (yIanieHWe TUIaBHUKOB, TOJIOBBI, CKEJIeTa) 3arpsA3HEHHs CHIDKaeTCs
Ha 80%. B xypuHbIX sifnax 10 85% paanoHYKIHIOB COAEPIKUTCS B THUHON
ckoputytie. [Tpu 30 MUHYTHOH BBIBapKe CBEKJIbI, KallyCThI, FOpPOXa, MIleHa, B
otBap nepexoaut 110 80% 3arpsznenuii. [Ipu 06paboTke MPOIYKTOB TApOM
PalMOHYKJINAOB CTAHOBUTCS MeHbIIe oT 4 — 6 pa3. Ocoboe 3Ha4YeHHE
clenyeT MpUAaBaTh Ae3aKTUBALMK MOJIOKa. B HEM OoJblne Bcero HaxomsT
panuoakTHBHBIN 1e3uil. [Ipu obezxupuBaHMM MOryT ymamatbes 10 90%
uesus. B ToméHoM Macie, pagMOHYKIHMJIOB OCTaércsi MEHBINE, YeM B
CIINBOYHOM.

Cnocobbl oesakmusayuu 6 OOMAUHUX YCIOBUAX.

BbIMBIBaHHE PaJNOHYKIIH/IOB;

BbIBapUBaHUE;

Npe/IBapUTeIbHOE IPOMOPAKMBAHKE;

MeXaHHYeCcKasi OUMCTKA;
DddexTuBHO BhIMBIBaHUE 1Ie3ws - 134, nie3us - 137, kamus - 40 u3
Msica, IeYeHH, cep/la.

YV V VY
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Crponuwii - 90, conepkaiuuiicsi, TII1aBHBIM 00pa3oM, B KOCTSIX He
BBIMBIBAETCS.

Pacmeop ona evimbisanus paouoHyKiuoo8 u3 MACa KpYynHuIX
doMawHux sHcusomuuvix ciedyowuii: 40 rpaMM IOBapeHHOU COJH M JI0 SMIT
70% yxcycHOM acceHIMM Ha | nuTp Boabl. MeHATH pacTBOp HEOOXOAUMO
yepe3 Kaxzable Tpu yaca. Uepes 15 yacoB BRIMauuMBaHUsl Msica CONEp)KaHUE
panuoHyknu0B yMeHbmuTes B 300 pas.

Je3akTrBannio BeIMadMBaHHEM NpoBoasT Msco nrur B 0, 1 %
pacTBOopax JIMMOHHOM KHCJIOTHI WJIM MOJIOYHOM. MsICO 3anMBaiOT HpH
COOTHOIIIEHUH MSCO — pacTBop 1: 5. BeiMaunBaHme IpOBOIAT B TEUCHUU 6
4acoB, TIOCTIE YE€r0 MsCO OOMBIBAIOT U MOJBEPTAIOT PAJHOMETPHUH.

Hezaxmueayus maconpodykmos.

> KOJIOAcHbIE  W3JeNus:  CHATHE  OOOJIOYKH,  3aTeM
06)KapI/IBaHI/Ie, KOITYCHUC, HO)ICyI_HI/IBaHI/Ie;

> JKUBOTHBIC JKUPBI. Cpe3aHHE CO BCEX CTOPOH YMAaKOBKU
BepxHero cios TonuuHon 0, 5 — 1 cMm;

> MSCOTIPOIYKTHI, 1€3aKTHUBAIMS KOTOPBIX OCYIIECTBIISIACH
B Ipolecce TEIIOBOH OOpabOTKH (BapKH), MOXKHO HCIONB30BaTh IPH
W3rOTOBJICHWM MamTeToB. Ecnm mocine Bapkd MsCO M MSICONPOIYKTHI
MIPOJIOJDKAIOT TIPEBBIIATh HOPMBI O€30MacHOrO TOTPEOJICHHS, TO OHH
TIOJIIEKAT YHUUTOKEHHIO.

Takue TPORYKTHI CXHIralOT B CHEOHAIBHBIX II€4aX WIN
3aKanbIBAalOT B CIICHIMAJIBHO OTBeI[éHHbIX MECTax B 3C€MJIIO Ha I‘Hy6I/IHy 1
MeTp.

B pesynprare 3HAYMTENHHOW NPOHUKAIONMIEH CHOCOOHOCTH U
B3aMMOJEHCTBHA C aTOMaMH HEKOTOPHIX 3JEMEHTOB (HATpHs, Kaiud,
¢docdopa, KanbLus, MarHus ¥ JPYrHx), CONEPIKAIIMXCS B MTUILEBOM ChIPbE U
IPOJAOBOJILCTBUU, PaauoOHYKIINUABI MOT'yT BEBI3BATh HaBe}IéHHyIO
PaIfoaKTHBHOCTD NPOJYKTOB IHUTaHUS. Takue MpoayKThl ClIEyeT CUNTAaTh
CTPYKTYPHO - 3apaKEHHBIMH PAMOAKTUBHBIMU BEIIECTBAMH.

Kaxnelii pagvoHyKima MMeeT CBOM HepHox TIoiypacnaja,
OTIPEIETISIIONINN eT0 CPOK JKMU3HH B OCKOJIOUHOM cMmecu. [Ipu sToM Gonbloe
3HAUYEHHE HMMEET BO3PACT OCKOJKOB. MOJOABIMH CUMTAIOTCS OCKOJIKH, C
MOMEHTa 00pa30BaHUsI KOTOPHIX Hpouuio He Oosiee 2 MecsueB. brictpoe
CHHXXCHHUC ypOBHeﬁ AKTUBHOCTHU IO BPEMEHH CBUJACTECIBCTBYET O TOM, YTO
BBITIAJIK MOJIOABIC OCKOJIKHM, CPEIU KOTOPBIX MHOT'O KOPOTKOXHBYHIIUX
PAIUOHYKINI0B; MCIJICHHOC CHUXCHUE — O BBIMAACHUHN CTapbIX OCKOJIKOB,
B KOTOPBIX COXPAHUIINCh B OCHOBHOM JIOJITOKUBYIINE PATUOHYKIIHUIBI.

Pa}lHO&KTHBHOQ 3arpsA3HCHUE IIPOAYKTOB IIUTAaHUS
COIMPOBOXIACTCA BBINMAJICHUEM PATUOHYKINAOB HAa 3€MHYIO ITIOBEPXHOCTh U
NOBBIIIEHUEM  paJualMOHHOro  (oHa  3a  CYET  HCIYCKaeMBbIX
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pPafAMOHYKIMIAMH HOHU3UPYIOIMIMX K3MydeHuil. B nanmpHeimem mo mepe
nepexoga paJUOHYKIUAOB B  pacTBOpuMylo  (opmy, NPOUCXOANUT
HAaKOIJICHHE JOJTOXKUBYLINX PAJUOHYKIHAOB B PACTEHUAX U >KUBOTHBIX,
KyZia OHU IONaJatoT 10 MUIIEBOH LIeMOYKe.

3amanue:

1. 3anomHUTE TaOMHUIBI, TONB3YSICh METOJMYECKAM YKa3aHHEM H
OTBETHTH Ha BOIIPOCHI.

®opMa KOHTPOJIS - 3ayerT.

[HaiiTe onpeneneHne NOHITHSM:
Honusupyrolee u3jiy4eHue —
PannoakTuBHOCTH —

Pagnanponnas 6€30MacHOCTh HACEICHHS —
3arps3HeHue paiuoaKTUBHOE —
CaHuTapHO-3alIUTHAS 30HA —
DKCHO3UIMOHHAS 1032 —
TTormoménnas mgo3a -
DKBUBaJIEHTHAs 1034 —

D¢ dexTuBHAS SKBHBaJICHTHAS 1034 -
MouHocTb 03Bl —

HazoBute enrHUIIBI H3MEPCHUS:
DKCHO3UIMOHHAS 1032 —
[lornoménnas no3a -
DKBUBaJIEHTHAs 1034 —

MouiHocTb 03B —

Kak genurtcs HacelieHHE COMIACHO CaHUTAPHBIM  IIPaBHJIAM
CanlluH 2.6.1.2523-09 "Hopmer pammanmonHo#t Oe3omacHoctH (HPB-
99/2009)?

Kakue n3MeHeHust XapakTepHbl Uil CTOXacTHYeCKUX 3P dexToB?

CroxacTHYecKHue HU3menenns

3¢ deKTs

101



JlaliTe KpaTKyro XapaKTepHCTHKY OCTpOW JyyeBOil Ooje3Hu y
YeJIoBeKa NpHu 001eM paBHOMEPHOM 00JIy4eHHH

Tabmuua 6.1 - Xapakrepuctruka ocTpoii 1ydeBoii 0oe3Hu y
YeJIoBeKa Npu 001eM paBHOMEPHOM 00JIy4eHHH

Crenensb, no3a mnydenus, P | Jlérkas | Jlérxkas | Tsoké- Kpaiine
CTENEHb | CTENEHb | Jas TsDKeIast
)] )] CTENEHb | CTENEHb
100-200 | 100-200 | (I11) (v)
400-600 | 6omee
600
Hagano HPOSIBICHUS
NEPBUYHON peakLuu I0CIe
00y4eHus
Xapaxkrep NIEPBUYHON
peaxkuuu

JlaTeHnTHBI epuos

Ilepuon  pasrapa ocrtpoit
JIy4eBoi OoNe3HI

M3menenue
nepud)epruveckoil  KpoBU B
10)2 (Vi pasrapa
3a0oJeBaHus
Knuangeckue peaknuu B
10)2 (Vi pasrapa
3a0omneBaHns

ITocnencTBust 06mydeHns
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Hpe)IJ'IO)KI/ITe MaTtepualbl AJid 3alllUTHL OT BUJAOB HOHU3HUPYIOIICTO
H3JIy4YCHUA.

Tabnuna 6.2 - MaTtepuainsl A5 3aIIUTH OT BHIOB
HMOHU3UPYIOIIECTO U3TYUCHUS

Bun nznyuenus Marepuan

0-M3JTydeHHE

B-m3myqenue

Y-U3Iy4eHHe

HEUTPOHHOE
W3JTydCHHE,
PEHTTEHOBCKOE
W3JIydCHHE

Ta6muua 6.3 - Cnenonexna 1 CU30/] niist paguaiioHHOM

3aIIUTHI
KommnexT creroaesxas! (yka3aTb CHU3og
MapKy) (yka3zaTe MapKy MpOTHBOTa3a
U TTaTPOHA)
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PaccuuTaiiTe KOIUYECTBO paauoOHYKJIMa B IOYBE, COTJIIAaCHO
WHAWBUAYAJIbHOTO 3aaHUA.
Pacuet xonuuecTBa PaJUOHYKIIMIOB B IIOYBC:

b AXTy M
0,693%J %K

rae, P — KonnM4ecTBO pajMoHyKIIHIa, MI/M> TIOUBBI;
A - aKTUBHOCTb PaIMOHYKIIMJIA B PAacIaax B CEKyHIY;
T 1> mepuop nosypacnaja U30Toma B CEKyH/aX;
M — MaccoBOe 4HCIIO U30TOIa;
JI — uncno ABoranpo;
K - 06bem nouss! 1 M3 ipu motnoctw 1,1 r/em®,
UrtoOB! caenaTs pacyeT KOMWIECTBA PAAHOHYKIN/A Ha | ra, OoTydeHHBII
pesybTaT yMHOXkaoT Ha 10000, a nepecuer Ha | km® TpeOyeT yMHOKEHHUS
eme Ha 100, Ha 1 kr —Ha 10 2

JaTh OLEHKY SKOTOKCHKOJIOTHYECKOM CHTYalMH, CIIOKHBIIEHCS
BCIEACTBUE MOJUIFOTAHTHOTO NEHCTBUS PAIHOHYKINAOB Ha 3KOCHCTEMBI
pa3IMYHOTO YPOBHS, O0O3HAYHUTH BO3MOXHYIO JETPAfallii0 WX O]
BJIMSTHUEM TOKCHUKAHTA, a TaKKE NPECAJIONKUTEL MEPONPUATUA 110 YCTPAHCHUTO
HEraTUBHOTO BIIMSIHHS PaJMOU30TOIIOB HA OKPYIKAIOILIYIO CPEIY U 3M0POBbE
yesnoBeka. OcHOBBIBasich Ha copepxkanuu CS-137 u Sr-90 (nano B 3a71anum)
0100PaTh aCCOPTUMEHT CENbCKOXO3SIMCTBEHHBIX KYJIBTYD, BO3CIIBIBAHNE
KOTOPBIX B 0003HAYEHHBIX yCIIOBHSX, IPUBEICHHBIX B 3a[aHIU BO3MOXKHO.
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Hpalcmu!tecmm uacmeo.

Hcnone3ys JO3UMETP-PaTHOMETP IPOBECTH 3amep
HMOHM3HUPYIOIINX M3JIY4YeHUH (paguanuu) COIJIACHO WHIUBHIYaJIbHOTO
3aJaHus.

Josumerp-paxuomMeTp npenHa3HayeH TUTS U3MepeHus
HMOHU3UPYIOMNX M3IyYeHHUH (paJnualiin), BKIIOJas:

»  MOIIHOCTb O3Bl FaMMa-U3Jy4eHNU;
»  HaKoOIUICHHYIO 103y TaMMa-H3ITy4eHUS;
» TNOBEPXHOCTHYIO INIOTHOCTB IIOTOKA OeTa-4acTHIL.

218

B nosumerpe nporpaMMupyrTCs IOPOrOBbIE YPOBHH JO3BI,
MOIIHOCTH  JI03bl, TIOBEPXHOCTHOW IUIOTHOCTH TIOTOKa OeTa-4acTHII.
Jlo3uMeTp TmomaeT OJHOTOHAIBHBIM 3BYKOBOH (MOXHO IIOJHOCTBIO
OTKJIFOYUTh) W/WJIM BUOPALMOHHBIH CUTHAJ MPH MONaJaHUK raMMa-KBaHTa
nnu 0era-yacTHIBl B JETEKTOP W CHUTHAJI JBYX TOHAJIBHOCTEH NpHU
IIPEBBIIIEHNH TOPOra.

Best undopmanmst o cocrostHuM mpubopa (BKJIIOYAs TEKYIIyIO
MOTPENIHOCTh HM3MEPEHHUs, Yachl, YCTAHOBJIECHHBIA IOPOTrOBBIH ypOBEHB,
3apsiq 6aTapeid, MHIMKATOp WHTEHCUBHOCTH M3JIy4EHHS, THII CUTHAJIU3AINT
U TIp.) BBIBOANTCS Ha IIMPOKOAKPAHHBINA TUCTIIEH.

Jo3umetp HCIOJIb3YETCS JUIsL JO3UMETPUYECKOTO u
PaavMOMETPUUYECKOTO KOHTPOJS Ha IPOMBILUICHHBIX NPENIPUATHAX, IUI
SKOJIOTUYECKUX MCCJIEIOBAHUM, AJi1 KOHTPOJS pagualMOHHOM YHCTOTHI
JKWJIBIX IOMEILEHUM, 3JaHUH U COOPYXKCHUMH, IPUIETAOIUX K HUM
TEPPUTOPHUH, MIPEIMETOB OBITA, ONEXKIBI, CTPOIIMAaTEPHANOB, TOBEPXHOCTH
IpyHTa Ha IpUycafgeOHBIX yU9acTKaxX, TPAHCIIOPTHBIX CPEICTB

JlaHHBIE 3aMepa IpeACTaBUTh B BUAE TaOIHIIBL.

9

Puc. 44. JlozumeTrp-pagruoMeTp
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Tabnuna 6.4 - Vi3mepeHne HOHU3UPYIOMINX U3ITyUeHUI

(paguarum)
YpoBeHb panuanuu BrIBOABI
Touxa 1
Touka 2
Touxa 3
Touka 4
Touka 5

Hpedcmaeumb RUCbLMEHHBLIL OMeem Ha 80npocol.

1. Nonuszupytomiee uznyuenue. Bupl.

2. AKTHBHOCTH paguonykiuaa. Jloza. OueHka Bo3IeHCTBUS
HMOHU3UPYIOUICTO U3TTYUCHUS Ha J'IIO6BIC BCLICCTBA U )KUBBIC OPraHU3MBbI.

3. bBuosorudeckoe eHCTBHEC  HOHU3UPYIOIIUX
BHeriHee v BHyTpeHHE 00JTydeHHE OpraHu3Ma.

4. Kakue MeponpusTHs UCTIONB3YIOT JJIsi CHIDKEHUSI TOKCHYHOCTH
(me3zakTHBaIWA) paAHMOAKTHBHON OMACHOCTH MPOIYKIINH PACTEHUEBOACTBA?

5. Kaxkas cmenmonexxnga u CU30/] nmpumeHsieTcss Ui 3aOIUTH OT

HUCTOYHHNKOB NOHU3UPYIOUICTO I/ISJ'Iy‘IeHI/Iﬂ?
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7. TOKCUKOJOI'UA TAXKEJIBIX METAJLJIOB

CelbCKOXO03HCTBEHHAS JIEATEIBHOCTh YeJIOBEKa — JpEeBHEHIIast
(hopMa MCIONB30BaHUs PUPOIHBIX PECYpPCOB. B cBoeM cTpeMiieHHH B3STh
OT 3THX PECYPCOB KaK MOXHO OoJblie Uil OOeCredeHus pPacTylux
MOTPEOHOCTEH O0O0IEecTBa YENOBEK B TPOIECCE CEbCKOXO3AICTBEHHOTO
MPOM3BOJICTBA BCE DHEPIUYHEE BTOPTACTCS B CIIOKHUBIIIEECS THICAUEIECTHIMHU
9KOJIOTHYIECKOE PAaBHOBECHE B TPHPOIC. AKTHBH3AIMSA XO3IHCTBEHHO-
MPOM3BOICTBEHHON [EATEIBHOCTH YEJIOBCKa B COBPEMEHHBIX YCIOBHIX
TIPUPOIONONIB30BAHNUS M TIIOGANbHBIC MAcImTaObl €¢ aHTPOIOTEHHOTO
BO3JCHCTBHUSI Ha TJIABHBIC COCTABJISIOIINE OHOC(EPHI CO3IAIOT CHTYAIHIO
OCTPOTO  3KOJIOTHUECKOTO  KpH3Wca, OOYCIOBIEHHYIO  Jerpaxandei
00BEKTOB OKPYKAIOIIEH CPEIBI.

B mocneanee BpeMst TeMIbI 1 00bEMBI TEXHOIEHHOTO 3arps3HEHUS
OKpY’)Karomieil cpeapl HACTONBKO BO3POCTH, dYTO Oblia pa3paboTaHa
cnenuanbias nporpamma OOH mo ee oxpase, BKJIIOYArONIas MPOOIeMbI
MOHHUTOPHHIA B II€JSX PAHHETO MPEAYIPESKIACHHS O HACTYMAOIIUX
€CTECTBEHHBIX WJIH aHTPOIMOTEHHBIX M3MEHEHHUSX, KOTOPhIE MOTYT
NPUYUHUTE BPE 370POBBIO U GJIATOMOY U0 JFOICH.

K ToKemsIM MeTalaM OTHOCHTCS CBbile 40 XHMHYECKHX
SIIEMEHTOB TaOIHIBI MeHIeneeBa ¢ aTOMHBIMH MacCaMH, TIPEBBIMIAIOIITAMHA
50 emumui. [IpHOPUTETHBIMH 3arPS3HUTEISIMA SABISIOTCS: PTYTh, CBHHEIL,
KaJIMHH, CeJIeH, MOJIMOIEH, XpOM, MapraHell, BAHAMH U HECKOJIBKO JIPYTHX.
Takne MeTamisl Kak pTyTh, CBHHENl W KaIMHH CUHTAIOTCS Hambolee
TOKCHYHBIMH ¥ OTTACHBIMH BO MHOTHX OTHOIIEHHSIX.

Bce TspKenble MeTambl  OOMAfAlOT  BBICOKOH TOKCHYHOCTBIO,
MUTPALMOHHON CIIOCOOHOCTRIO, & TAKXKE KaHIIEPOT€HHBIMU M MyTareHHBIMU
cBoiictBamu [1, 12, 20].

[oBeeHre 3THX TOKCUKAHTOB B PA3IMYHBIX MPUPOIHBIX Cpelax
00YCIIOBJICHO  CHECHU(PUYHOCTHIO HX OCHOBHBIX  OHOTCOXHMHYCCKHX
CBOMCTB:  KOMIUIEKCOOOPA3yIoOIed  CIOCOOHOCTBIO,  MOJBHKHOCTBIO,
OHOXUMHUYECKOM aKTHBHOCTHIO, MUHEPAIBHOM W OpraHWYecKoi (opmamu
pactpoCTpaHeHHs, CKIOHHOCTBIO K  THIAPOJH3Y, PacTBOPUMOCTBIO,
3¢ (EKTHBHOCTHIO HAKOTUICHHS.

OmnpejienieHHasT aHATIOTUST OMOTEOXUMHYECKUX CBOMCTB HEKOTOPHIX
TSOKENBIX METAJIOB MO3BOJIMIIA CTPYIITUPOBATH 3TH JJIEMEHTHI M BBISIBUTH
o0Ire 3aKOHOMEPHOCTH WX TOKCHKOJOTHYECKOTO  BO3JCHCTBHS Ha
OKpyKarontyo cpeay (tabi. 9).
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Ta6nnua 9 - OcHOBHEIE OHOT€OXUMUYECKHIE CBOMCTBA
TAXKCIIBIX MCTAJ1JIOB

CaoiicTBa Co Ni Cu zZn Cd Hg Pb
buoxumuueckas akmusnocmuo = B B B B B B
TOKCUYHOCTH y vV ¥V ¥V [B /(B B
Kanueporennocts B B - - - - -
MunepanbHas éopva B H H H B B B
pacmupocTpaHeHHS

Opraandeckas déopva H H Y ¥ B B B
pacmpocTpaHeHHS

ITonBH>XKHOCTH H H Yy Yy B B B
D dexmusnocme HakonneHus y ¥ B B B B B
Komrekcoobpasyromas H H B B VvV VvV H
CIOCOOHOCTh

CKIIOHHOCTB K THUAPOIHU3Y H ¥ B B VvV ¥V V
PactBOpuMOCTB H H B B B B B
Bpewms xu3Hu B B B B H H H

Ilpumeuanue: B — Bbicokas, Y — ymepeHnsas, H — Huzkas

Tsokénble MeTamusl, MOCTYNAKOMIME HA IOBEPXHOCTH IIOYBHI,
HaKaIUIMBAIOTCS B IOYBEHHOH TOJIIE, OCOOEHHO B BEPXHUX T'yMYCOBBIX
TOPU30HTaxX, U MEJICHHO YJAJsIOTCS NPH BBIEIAYNBAHNUH, TOTPEOICHNN
pacteHusiMH, 3po3un u geduiinuu. Ha Xxapaktep mepepacnpeneneHus
TSOKENBIX METAIOB B TNpOoQHIEe MOYB OKA3bIBAET BIHMSIHHE KOMIUIEKC
MTOYBEHHBIX (PaKTOPOB: IPAaHYJIOMETPHUECKHUIT COCTAB MOYB, PEAKIUS CPEBI,
COJIepKaHHUEe OPraHWYECKOTO BEIIeCTBA, KATHOHHOOOMEHHAs! CIIOCOOHOCTH,
HaJINYHME TEOXUMHUECKUX OaphepoB, APECHAK.

CHIXEHUS YPOBHSA TSKEIBIX METAJUIOB B TIOYBE JIOJKHO IIPUBECTH
K CHIDKCHMIO COJIEpKaHUS UX B MPOIYKIHMH, T.€. TOIy4YEeHHE SKOJIOTHUECKU
0e30mMacHOi  MPOAYKIMK, 4YTO SIBISAETCA KIIIOYEBOW 3amadeldl mpu
JKOJIOTU3AIMH CEJIbCKOXO3SICTBEHHON AedTenbHOCTH. [lox skomoruuecku
0€30MacHOM  CENBCKOXO3SIMCTBEHHON TPOMYKIHEW IMOHHMAKOT TaKyro
IPOAYKIUIO, KOTOpass B TEUYEHUE NPUHATOrO A PA3IUYHBIX €€ BHUIOB

«OKU3HCHHOTO LUKJIa» (mpousBoACTBO-TIepepabOTKa-TIOTPpEOIICHIE)
COOTBETCTBYET YCTaHOBIICHHBIM OpraHOJIENTHYECKUM,
OOIIETUTUCHHYECKIM, TEXHOJIOTHYECKUM u TOKCHUKOJIOTHYECKUM

HOpMaTHWBaM M HE OKa3bIBACT HCTATUBHOI'O BIIMAHUA HA 3TOPOBHEC YCIIOBEKA,
JKIBOTHBIX U COCTOSTHHE OKPY>KaIOIIeH Cpebl.

Ilonyuenue JKOJIOIMYECKH 6e3omacHoit IPOLYKLUHU
MO/IPa3yMEBAET KOMIUIEKC MEPONPHUATHH, BKIIOUYAIOMUKA cOop W
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UCIIONIb30BAaHUE JIAHHBIX 00 DKOJIOrO-TOKCHKOJIOTHYECKOH O0OCTaHOBKE B
arposKoCHCTEMax, M BO3MOXHBIC IIYTH 3arps3HEHHS] arpodKOCHCTEM,
HOCSIIIYE PErMOHAIBHBIH U II100ANIBHBIA XapakTep.

OcHOBHasi 3afaya B pEHICHUM JAaHHOW MNpPOOJEMBI COCTOHMT B
pa3paboTKe TaKUX PETHOHAJIBHBIX CHUCTEM BEICHUS arpoIpOMBIIUICHHOTO
MIPOMU3BOJICTBA, B KOTOPBIX MPOU3BOJCTBECHHBIE MPOLECCHI OCYIIECTBISIFOTCS
B COOTBETCTBUH C Pa3HOOOPA3HBIMH yCIOBHSMH JIAHAMADTOB M 3aKOHAMHU
9KOJIOTUM WM OPUECHTHPOBAaHBI HAa IPOHM3BOACTBO IPOLYKIUH C YIETOM
00IIeCTBEHHBIX (PBIHOYHBIX) MOTPEOHOCTEH, 00SCIIEINBAIOT YCTOMYUBOCTh
arposlagmadTa ¥ BOCIPON3BOJICTBO TOYBEHHOTO IIOIOPOAHS.

[Tomy4enns sxojornyeckd Oe30MacHOW NMPOMYKINMH HEBO3MOXKHO
Jn00uThcss 0e3 NpPOBEICHUST MOHHMTOPHHTA 3a COJEPKAHHEM TSDKENBIX
METaJNIOB B OKpYXKarollled cpene, Tak Kak mnpuMmepHo 90% Tsprembx
METaJIOB, IMOCTYNAIOUIMX B OKPYXKAIOUIYIO Cpely, aKKyMyJIUpPYHOTCS B
moyBe. 3aTeM OHHU MUIPpHUPYIOT B TPUPOAHBIC BOJbI, IOTJIOHIAIOTCA
PaCTCHUAMU U MOCTYNAIOT B MUIICBLIC LICTIN.

B kuBBIX OpraHu3max TsDKENIble METaulbl UTPAIOT ABOSIKYIO POJIb.
B manbIx KonmmdecTBaxX OHHM BXOIAT B COCTaB OMOJOTHYECKH AKTHBHBIX
BEILIECTB, PEryJINpYIONUINX HOPMAaJIbHBIH X0x TIPOIIECCOB
KHU3HEeeATeNbHOCTH. Hapyienne B pe3ynbTaTe TEXHOTEHHOTO 3arpsi3HEHUS
CJIOKMBILHMXCS SBOTIONMOHHO KOHIEHTPALUH TSDKEIIBIX METAIIIOB TIPHBOAUT
K OTPHLATEIBHBIM U JaXKe KaTacTpO(PUIECKUM TTOCICIACTBUSAM JUIS KHUBBIX
OpTraHU3MOB. HOCTyHI/IBLHI/Ie, HanmpuMmep, B OpTraHU3M YCIOBEKa TAXKEIIbIC
MCTAJUIbl HAKaIJIMBAIOTCA MNPCUMYIICCTBEHHO B TMCEYCHU W BBIBOAATCA
KpaiiHe MejsjeHHO. [lepBoHayanibHO )€ OHM HAKaIUIMBAIOTCS TJIABHBIM
oOpazom B mouBax. [IpoxyKuusi pacTeHHEBOJCTBA, BBIPAIICHHAs JaXke Ha
cabo3arps3HEHHBIX 1I0YBaX, CIIOCOOHA BBI3BATH KYMYJISTHUBHBIH 3 QeKT,
00yCIIOBIMBAsI OCTENIEHHOE YBEINYEHHE COACPIKAHUE TSKENIBIX METALIOB
B OpPraHN3Me TETJIOKPOBHBIX, YEJIOBEKa.

[Ipn pacnpeneneHny TSOKENBIX METAIOB OpPraHAMU PACTEHUH
MHUHHMaJIbHOE KOJMYECTBO METAIJIOB HEM3MEHHO HAKAIUIMBAETCS B OpraHax
3aracaHus acCUMHWILIHTOB. Pa0oTaeT MeXaHW3M IepepacrpesesieHns
TSDKENBIX METaJUIOB B PAacTEHHM: BETETATHBHBIM - 3amacaroluii oprad. B
BEreTaTUBHBIX OpraHax TsDKENbIE METAIbl HAaKaIUTMBAIOTCS OOJbIIe, HO
3amuTHAsS (QYHKIOHST KOPHEW CyIIEeCTBEHHO CrIaXHBaeT KOHTPACTHOCTH
coJepkaHusl TSOKENBIX METaIOB B TouBe. lloaToMy pacmpeneneHue
MCTAJUIOB B PACTCHHUHM IIPpU HX N30BITKE B IOYBE HMEET CTa6HJ’lBHBlﬁ, HE
3aBUCAIIMA HU OT CBOMCTB TOYBBI, HM OT BHUJA DPACTEHUS XapakTep -
MHUHHAMAJIbHOE KOJIMYECTBO TOKCHYECKOTO JJEMEHTa BCeria COACPIKUTCS B
OopraHax 3amnacaHuss aCCUMHIIAHTOB, B CBIA3HM C Y€M MOXHO U HYXHO
BBIJICIATE 30HBI WJIM TEPPUTOPHUHM C  ONpPENCNIEHHBIM  JHaNa30HOM
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COJIepIKaHUs TSHKENBIX METAIOB B TOYBE O MPUHIIUITY BO3MOXHOCTH HITH
HEBO3MOXHOCTH BO3/IE/IBIBAHUS B MX MPEAEIax TEX WM UHBIX KYJIbTYP.

Ilpy  TOCTYIIEHWH B pPaCTE€HHs,  TSDKEJBIE  METaUIbI
pacIpeaeNsoTCcs B MX OpraHax U TKaHsSX BeCbMa HepaBHOMepHO. M3yyenue
0COOEHHOCTEM pacIpe/ie/iCHHs TSHKENBIX METAUIOB B PACTEHHUSIX MO3BOJIHUT
OTPaHUYHTh UX MOCTYIUICHHE B OPTaHU3M YEJIOBEKA.

YpoBeHb HAKOIUICHUSI TSKEIBIX METAUIOB B PENPOAYKTHBHBIX
opraHax pacTeHHH HIKE, YeM B BETreTATHBHBIX, YTO CBSI3aHO C PSIOM
(akTOpoB: OHOJOTHMUECKHX OCOOCHHOCTEH KYIBTYpPHI, (HPH3HOIOTHUSCKON
POJI BIIEMEHTa, €ro COACPXKAHUSI B MOYBE M IOCTYIHOCTH JJISI PACTCHHI.
Opranbl HaKOIUICHUS AaCCHUMIISHTOB (KOPHEIIONBI, KIyOHH, TIIOJBI)
COZIEpXKAaT 3HAYUTEILHO MEHBINE TKENIBIX METAIJIOB, YeM BEreTaTHBHAS
Macca pacteHuidl [34]. DTO MOXHO CUHTATh MOJOKUTEIBHBIM (DAKTOM,
MOCKOJIbKY HMEHHO OHH COCTAaBISIOT XO3SHCTBCHHO IICHHYIO YacTh
OCHOBHBIX OBOIIHBIX KYJIBTYP.

Ha w™exaHu3M TMOTJIONICHHs, TpaHCIOpTa, Meraboiu3Ma W
pacrpeiesieH st TSHKEIbIX METAUIOB B OpraHax M TKAHSIX PACTEHHU BIHSIOT
BUJIOBBIE U COPTOBBIE OCOOCHHOCTH, a TaKXKe OJKOJOTHYECKHE U
AHTPOIMOTeHHBIE (HAKTOPBHI.

3HaHHE 3aKOHOMEPHOCTEH paCHpeeNeHUs] TSHKEIbIX METAIOB B
TKaHSIX M OpraHax PacTeHUH TaeT BO3MOXKHOCTh BBIICHHTh MEXaHH3MbI UX
nepepacnpeiesicHusl ¥ aKKyMYJISALUH B MPOLECCE Pa3BUTUS PACTCHHIA,
pa3paboTaTh JOCTOBEPHBIE METOMIBI OIEHKHA KAdecTBa ypOkas, TPaMOTHO
ceptudumpoBath npoaykuuo [20].

CHu:xeHne COoJIePKAHUSA THKEJIBIX METAJJIOB

[lpn  BBIpalIMBaHMM  CEIBCKOXO3SIMCTBEHHBIX  KYJIBTYp  Ha
3arpsi3HEHHBIX TOYBaX HEOOXOIMMO BBIIOJNHHUTE PSI MPOPHIAKTHUECKUX
MepornpustTiid. Ha c1abooKynbTypeHHBIX THOJIAX HEOOXOAMMO: TOBBICHTH
colep)KaHWe  TIyMyca, HEHTpalu30BaTh  IIOYBEHHYIO  KHCIOTHOCTb,
oboratute mouBy Qocdaramu. i CHMKEHUS MOABIXKHOCTH TM HeoO-
XOAMMO TIPOBECTHM TJIMHOBaHWE JIETKUX 104YB.  OKyIbTypHUBaHHUE
HEoOXO0AMMO NPOBOJIUTH Ha MapoOBOM II0JIE B T€UEHHE T0Ja. 3a 3TO BpeMs
MIPOBOJIAT W3BECTKOBaHME, (OCcHOPUTOBAHHNE W BHOCSIT OpPTaHWYECKHE
yno0OpeHus. B nanpHeiileM Ha 3TUX MOJSIX MOXKHO BBIPALIMBATH KYJbTYPBI,
Y KOTOPBIX B MHIIy HCHOJB3YIOT T€ OPraHbl (4acTH), KOTOpHIE Ci1abo
HakarmuBaoT TM (kapTodenb, TOMaThl, 0axueBbie KyJabTyphl). Ha cuiabHO
3arpsA3HEHHBIX MOJSIX CIEeXyeT BBIPALIMBATH TEXHWYECKHE KyIbTYpPBI: JICH,
KOHOIUTIO, KIICIEBUHY, KapTo(els (I MoTydeHHs KpaxMaia Wik CIUpTa),
caxapHyIO CBEKJIy (IJIs MOJyYeHHs caxapa), d(QHUpOMaCIMYHbIE KyJIbTYphI
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(U1 TOJydYeHMsT PACTHTENBHBIX Macel M ChIpbs Uil IapproMepHOH
MIPOMBIIIJICHHOCTH). B psze ciyuaeB STH MOJAS MOXHO OTBOJIUTH MOJ
CEMEHHUKHU OBOILIHBIX U KOPMOBBIX KYJBTYP.

Ha 3arpssnennsix TM mosisx Henb3sl BBIpAl[UBaTh KOPMOBBIE U
OBOIIHbIE KYJIbTYpPBI, UCIIOJIB3YEMbIE HA KOPM CKOTY U Ul NPOU3BOACTBA
MIPOIYKTOB ITUTaHUSI.

TIpu u3BecTKOBaHMM KHUCIBIX MOYB mnoctyrieHue TM B pacteHus
CHIDKaeTca. DTO OOYCJIOBICHO IICNBIM PSIOM NPHUYHMH: H3BECTKOBAHUE
crocoOCTByeT 00pa30BaHUIO KOMIUIEKCHBIX COCOUHEHHH OpraHMYECKHIX
BemiecTB nouBsl ¢ TM; npu noseitieHuu pH TM BbImafaroT U3 MOYBEHHOTO
pactBopa B ocamok (kpome As, Co, Cr, Zn) B Buae KapOOHATOB
ruapokcuioB u Qocdarto, npu noBeiieHHH pH M yBenMueHUU copaepxka-
HUS KaJIbIUs B IIOYBE CHIDKACTCS aKTUBHOCTh KOPHEBBIX CHCTEM PACTCHMH
noryonieHus psga TM.

Tem He MeHee, MW3BECTKOBAaHME KaK IIpUEM CHMKCHHA
¢urorokcnunocty TM He yHuBepcasneH. Takue 3JIeMEHTHI, KaK XpOM H
MOJIMOJIEH, B HEHTPaJbHBIX M CIa0OIIETOUHbIX MMOYBaxX OoJiee IOBHKHBI,
4yeM B KHUCIbIX. [103TOMY M3BECTKOBaHUE MOYB, COACPHKAIIMX MOBBIILIEHHOE
KOJIMYECTBO 3TUX METAIJIOB, MOKET CAENaTh UX HEMPUTOAHBIMU ISl BBIpA-
UBaHUs psia KyabTyp. [Ipy M3BECTKOBAHMM YMEHBIIAETCS MOABHKHOCTD
OUHKA, MEAW, KaAMHA W CBHUHIA (MCKIIOYCHHE COCTaBIsIeT XpoMm). Ilpm
M3BECTKOBAHUM UAET MPOLECC aKKyMYJSILUMHM XpoMa pacTeHusMU. OmHako
(DUTOTOKCHYHOCTh XpOMa IIPH U3BECTKOBAHMHM MOXET M HE MPOSIBISTHCS,
€CITM BEeJINKA €eMKOCTh KATHOHHOTO M aHHOHHOTO 0OMeHa Ha (poHe BBICOKOTO
COJIepKaHNs OPTaHNYECKOTO BEIIECTBA B MOYBE.

JlokanbHOE BHECEHHWE MHMHEPAIBbHBIX YJIOOpeHHWid B  J103€
N60P60K60 cHikaeT conmepkaHue kaamus v cBuHma B 1,3-1,8 paza B
yposkae oBca u ropoxa CHmxeHue koiuuecTsa TM B ypokae pacTeHUi Ipu
JIOKaNU3allid ~ MUHEPAIBHBIX  yHOOpeHWi  OOBsACHACTCS TeM, YTO
MOKUCIIAONIee JIeiicTBHE yMOOpEeHUI TPOSABIAETCS TONBKO B oYare
PAacCIIOIOKEHHSI X B ITOYBE, a HE BO BCEM 00beMe IMaxoTHOro ciosi. M3Bect-
HO, YTO IPH MOJKUCIIEHUH MOBbIIIAaeTCs ypoBeHb TM.

Cum3uth cojepkanue TM MOXHO W HpU MOMOILU PACTEHHUH.
Konnenrpatopamu TM  sBisitoTes:  ropeny  3a0aiikanbCKuii, —roper
MoYeuyWHbIH, nebema, amapaHT W MajbBa. HecmoTpss Ha TO, 4YTO
collepKaHne KaJMHUs B TIOYBE BO3PACTAJIO MTOYTH B 3 pa3a, ero KOJMYECTBO B
TOPOXE€ W OBCE HE MEHSJIOCH BCIIEACTBHE HM30OMPATENHHOTO IOTIOIMICHUS
JJeMeHTa COpHsIKaMH. TakuMm o0pa3oM, Ha IMOYBaX, 3arps3HEHHBIX Kaj-
MHEM, MOXHO IONy4aTh 3KOJOTMYECKH O€30MacHyI0 MPOMYKIUIO, €CIH
OMH WM HECKOJIFKO BHIOB PAcCTeHHIl 007amaeT SpKO BBIPAKCHHBIMU
CBOWCTBAMH aKTUBHO U M30UpaTeNbHO mmoriomars TM.
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B cBa3u ¢ 9THUM, YTOOBI YMCHBIIUTL TOKCHUYHOCTH ™ nns
paCTeHHﬁ, HeO6XO,HI/IMO NMPUMEHCHUC TE€X arpOHOMUYCCKUX MepOHpI/IHTI/Iﬁ,
KOTOpbIC IOBBIIIAIOT COACPIKAHUEC rymyca B IIOYBC (BHCCCHI/IG
OpPTraHUYCCKUX y[[O6peHHﬁ, CUACPATOB, 3allalllKnu COJ'IOMI)I). TokcHYHOCTH
COCAUHEHUM XpoMa CHMKACTCA NpU BHECCHUU B IIOYBY TOp(l)a.

3amanue:

1. 3amomHUTE TaONHIBL, MOJB3YICh METONMYSCKIM YKa3aHUEM H
OTBETUTH Ha BOIIPOCHI.

®opma KOHTPOJIS - 3aYeT.

OnucaTh TOKCHKOJIOTHIO TSDKEJIBIX METaIoB, 3aKOHOMEPHOCTH HX
MUTpallud 10 NpUpoAHbIM cpenaMm. Jlate xapakrepuctuky TM B
COOTBETCTBUU C 3aJaHUEM, yKa3aB MX 3HAYCHHUE Ul PACTEHUH, >KUBBIX
OpraHu3MOB, HOPMHPOBAHUE B IPUPOIHBIX CPEAAX U IPOLYKIUH.

IIpennoxuteh MEpOIPUATHS IO OIPAHUYEHUIO IIOCTYILICHMS
TSKENbIX METAJIOB U3 IIOYBbI B PACTCHHUS.

Ta6mmma 7.1 - CBoMCTBa M perjlaMeHTHPOBaHUE

Ha3BaHHUEC TSKEIIOr0 METaa

Tspxensrit 3Hadenne | TokcHKOIIO IIJIK
METaJlI T™ s TUs B B B
pacTeHui, TSDKEJIOTO | oyse BOJIC | TpoOIy
JKUBOTHBIX, MeTajuia KIHU
YyeJI0BeKa
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Ta6muma 7.2 - ICTOYHHUKH MOCTYIUIEHHS TSKENIbIX META/UIOB U HEMETAJLIOB
B OKPY’KalOIIyI0 Cpey

Tsoxenslid HcrouyHuky NOCTyIICHUS
MeTaJll

B TIOYBY B BOZY B BO3yX

Kanmuit

PryTh

CBuHeIL

KobGansT

Hukens

Mapraner

Menb

MEBImbsk

Hunak

Xpom

Bop

Monubaex

Tabnuua 7.3 - MeponpusiThs 5 10 CHUKCHUIO COACPIKAHUS TIKEIIBIX
METaJJIOB

Tsoxenprin
METaJll

Hpedcmaeumb RUCbMEHHBLIL OMmEem HaA eonpocaol.

1. TsKelble METaJUIbI KaK 3arpsi3HUTENN arpodKOCUCTEM.

2. Kanmuii, pTyTh, CBHHEL, WX CBOWCTBA W BIUSHUE Ha
JKUBbIE OPTaHU3MBbI B 9KOCUCTEMAX.

3. KobanbT, HUKeNb, MapraHel], MeJb KaK TSHKEIbIC METaJLIbI
B arpodKOCHCTEMAaX.

4, Tspkenple MeTaulbl B TPOAYKIMM W WX BIUSHUE Ha
TEMJIOKPOBHBIX )KHBOTHBIX M Y€JIOBEKa.

5. MepomnpusTrsi O CHI)KCHHUIO 3arpsA3HEHUs MPOTYKITHH

TAXKCIBIMH MCTAJIJIAMH.
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8. 9KOJIO'HYECKHE OCOBEHHOCTH
AJUIEJIOMATHYECKOT O IEUCTBUS PACTEHUM

XUMHAYECKOE BO3JIEHCTBUE PACTEHUM Opyr Ha Apyra 4pe3BbIYAHO
pacIpocTpaHEeHO B PACTHTEILHOM MHUPE U OYCHb OJIM3KO CBSI3aHHOM C HUM
MHpE MHUKpPOOpPraHM3MOB. brnaronmapsi XMMHUECKOMY B3aMMOJIEHCTBUIO B
pPacTUTENILHOM MHUpE COXpaHsETCS OINpEAEICHHbIH KPyroBOpOT BHIOBOI'O
pa3sHoOOpa3usi pacTUTENBHBIX COOOLIECTB M CMEHBI  PaCTHTEIBHBIX
rpynupoBoK. COBMECTHMOCTh ITIPH NPOW3PACTaHUM HA ONPEeJICHHON
TEPPUTOPHUHU OTACIBHBIX PACTEHHH APYT C APYTOM TaKXkKe OIpEAeisieTcs, B
TOM YHCJIE W XMMHYECKHM B3aHMOJCHCTBHEM. B OIHHX ciydasx >Tu
BEIECTBA OKAa3bIBAIOT yrHETamoulee (MHruOMpyromee) BO3ICHCTBHE, a B
JIPYTHX — CTUMYJIMPYIOIIEE.

Knaccudukanus  BemecT, ydYacTBYIOUIMX B XHMHYECKOM
B3aUMOJICHCTBUM PACTCHUIA:

1. BemecTBa BTOPHYHOTO TIPOUCXOXIECHUS — OPraHUYECcKHe
KUCJIOTBI, A(HPHbIE Macjia, aJIKAIOWIbI, TJIIOKO3UABI, (IaBOHOHIbI,
JyOUITbHBIC BELICCTBA, BUTAMHHBI, aHTHOMOTHKH, HUTOHIMABI 1 ap. [19].
OTH BellecTBa 00pa3yloOTCsl KakK MPOAYKTHI HOPMAJIBHOTO MeTaboJHM3Ma.
Bo3HUKHOBEHME 3THX BEILECTB CBS3aHO C 3AIMTHOM peakuueil BHIA Ha
MOE1aeMOCTh )KUBOTHBIMH.

2. BemectBa, oOpa3syiomuecs B pe3yabTaTe THAPOIUTHIECKOTO U
aBTOJIMTUYECKOTO PACIaja PaCTUTENbHBIX OCJIKOB B X0J1€ HOPMAJILHOTO, HO
yamie HapyIIeHHOro, MeTabonm3Ma W OTMHUPAHMS TKAaHEH: MeNnTHIb,
AMHWHOKHCIIOTBI, aMUAbl KHCIOT, aMMHaK W Ap. OTO 0co00 TOKCHYHBIE
coeMHEHUsT s pacTeHuid. [lo cuie TOKCHMYHOCTH MOXHO IIPOBECTH
AHAJIOTHIO C «TPYMHBIMH SITaMH >KUBOTHBIX).

3. IIpoayKThl MUHEpaNM3alUK U TYMU(PHUKALUH DPACTUTEIHHOTO
Marepualia: T'yMHHOBBIE KUCIIOTBI M MX IpeAlecTBeHHHKH. OHU 00naaaT
CBOICTBOM 00pa30BBIBATh KOMILIEKCHI ¢ MeTamtamu [19].

Annenonatus - 3To 1000 BpeIHOE BIUSHUE OJHOTO PACTEHHS Ha
Jpyroe TOCPEICTBOM  XMMHYECKHX COCIMHEHHH, BBIICISIEMBIX B
OKpy>karomryto cpery. OHaKO, BO MHOTHX CIy4asX W IPH OIpEJeICHHBIX
YCIOBUSX (HApUMeED, IIPU CHIKEHUH KOHIIEHTPALUK) MHOTHE COEINHEHUS
OKa3bIBaIOT OJaronpusITHOE BO3JEHCTBHE HA PacTeHUSI.

Auenonatusi UIMeeT sSIBHOE IpakTH4eckoe 3HaueHune. Ha npakTuxe
Ba)XHO  YUYUTHIBaTh  aJUICJIONATHYECKOE  JEeWCTBME  pPacTeHHH  Ipu
COOJII0/IEHNH CTPYKTYPBI IOCEBHBIX IUIONIA/IEH, COCTaBICHUN CEBOOOOPOTA,
NpU  CO3JAaHMH  CMEUIAHHBIX  I[I0CEBOB, BOCCTAHOBJICHHH  (DU3UKO-
XMMHUYECKHX CBOWCTB MOYBBI, CHATHUS MOYBOYTOMIICHHS, HCIOJIb30BAHUH
arpoTeXHUYECKHUX U arPOXHUMHUUYECKHX MEPOPHUSITHIL.
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B cootBerctBUM ¢  Kiaccuukanueu, InpeiokeHHoH I
I'prommepom (1955) u A.M. I'poasunckum (1991), BeIneneHus pacTeHH,
CHOCOOHBIE 0Ka3aTh BPEIHOE WJIM IMOJIE3HOE BO3JCHCTBHE HA JPYrHe BUMBI
U JIpyT Ha Jpyra NOApa3fesioT Ha aKTHUBHbIE MPUKU3HEHHBIE, ITACCUBHBIC
MIPWXKU3HEHHBIE U IOCMEPTHEIE.

BoeineneHuss ~ HENMOBPEXAECHHBIMH ~ PACTEHUSMHM  Ha3bIBAIOT
(uTOreHHBIC BeIIECTBA, BemecTBa, BBACTAEMBIE OBPEXKICHHBIMU
pacTCHUSAMHM, HAa3bIBAIOT (UTOHIMIAMHU. BBIOENCHHS W3 OTMEpIINX,
THHIOIMX DPACTUTENBHBIX TKAaHEH Ha3bIBAIOT MHA3MUHBL DBblneneHus
MHUKPOOPIaHU3MOB, BpEIHBIE JJIs PACTCHHH Ha3bIBalOT MAapa3MHHBL
BolneneHuss BbICIIMX PacTeHUM, BPENHBbIE JUISL BBICIIMX K€ PAacTeHUH
Ha3bIBAIOT KOJIMHBIL. AHTHOHOTHKAMU Ha3bIBAIOT BBIJICJICHUS
MHUKPOOPIaHU3MOB, ACHCTBYIOINNE HA MUKPOOPTaHU3MBI.

Topmosumenu npopacmanusa u3 niodos u ceman. Bce opransl u
TKaHH pPacTeHHWH, B TOM YHUCIE  CEMEHa M IUIOABI CIIOCOOHBI B pa3HOM
CTETICHU BBIIEISITH B OKPYXKAIOUIYIO CpeAy aKTHBHBIE OHOJIOTMYECKHUE
coenrHEeHUs. BeiaensieMble OHMONOTHYECKH aKTHBHBIE COCAWHEHUS MOTYT
o0mazaTh CTUMYJNUPYIONIMM M yTHeTaromwM 3¢dexToM. Brinenenne
BEIIECTB CEMEHAMH BO MHOTOM 33aBHUCHT OT UX OHMOJIOTHUECKHX CBOWCTB.

Hanpumep, oTMedeHo, 4T0 ceMeHa, HaXOIAIINECS] BHYTPH COYHBIX
IUTOJIOB (THIKBBI, NBIHM, OTYpLA, TOMara, JUMOHA M T.II.) IPOPAcTaioT B
IUIOZIaX B OYEHb PENKHX CIy4asX. Y CTAHOBJIEHO, YTO TOPMO3SIIEE AeHCTBUE
Ha HHUX OKa3bIBAIOT MMEIOIIUECS B HUX M- U TPUKAPOOHOBBIE KHCIIOTHI,
AMUHOKHCIIOTBI, apOMaTHYeCKue KHUCIOThI  (KOpW4YHas, KodeiHas,
(epynoBast), albJCTHIbI, aMMUAaK W Apyrue BemiectBa. OCOOCHHO MHOTO
TOpPMO3HUTENEeH BO BCEX YACTSIX IUIOJOB THIKBEHHBIX — B JECATKH pa3
Oounbilie, 4yeM B camMux cemeHax. Cleayer OTMETHUTb, YTO TOPMO3MTEIH
OKa3bIBAIOT TOPa30 Ooublee AEHCTBHE HA CEMEHa IPYTUX KyJIbTyp, YeM Ha
CBOH.

OTO CBOMCTBO 3aKpEIUIUIOCH IIOCTEIIEHHO B (WIIOTeHEe3e Ul
pacTeHuii OHOTO BHJa C LENBI0 afaNTaliM K Pa3IMIHbIM (akTtopaMm u
co3/laHusl ONarompHsATHBIX YCIOBHH Juisi cymectBoBanus. Ho, ¢ apyroi
CTOPOHBI, CTO CBOMCTBO MOKET OTPHULATENBHO CKa3aThCSl HA BCXOXKECTU
cemsH. CnieoBaTeNbHO, CEMEHA COYHBIX IUIOJIOB (TBHIKBBI, JBIHH, OTYpIIa,
TOMarTa, JIMMOHAa M T.NI.) HEOOXOOMMO TIIATEIHHO NPOMBIBATH IEpe.
moceBoM. B To ke Bpems, B 3aBUCHMOCTH OT BHJIa PACTCHHS, HA CEMEHax
MOTYT COXPAHITHCS BEIIECTBA, 00JIAIONINE, HAIPOTHB, CTUMYJINPYIOIINM
s dexTom.

CrnenoBaTenbHO, 3HAHUE CHEIM(UKH OMONOTHYECKH aKTHBHBIX
COCIMHEHUH, 3aBUCSIINX OT BUAOBBIX OCOOCHHOCTEH pacTeHHH, O3BOIUT
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MOBBICUT Ba)KHBIE NOKA3aTeNU: BCXOXKECTh CEMSH, PHEPTUI0 NPOPACTaHMUS,
KU3HECIIOCOOHOCTD CEMSH.

KopHesvie svidenenus. JIna Bcex pacTeHUN XapaKTepHbI KOPHEBBIE
BBIJICTICHUS, IPOLIECC, KOTOPBIH SBJISETCS MPOTUBOIOIOKHBIM 110 CYLITHOCTH
Ipoleccy MOIVIOIIEHUs] TUTATelIbHBIX BEIIECTB M Bonabl. KopHeBble
BBIJICTICHNS] BO3MOXKHBI HECKOJIBKIMH CIIOCO0aMU:

aKTHBHOE (PM3HOJIOTHIECKOE BBIACICHHE

mudy3us

OTMHpPAaHHUE U CIyIINBAHNE TOKPOBHBIX TKAHEH

Ilpu pasHoro posma BO3NEHUCTBUSX Ha pPACTEHUE, YCUIMBAKOTCS
KOPHEBBIE BBIACICHHUS.

Hamnpumep, BbICHIXaHHE TIOYBBI IO Hayaja yBsIaHHs PACTCHUil, U
HOCHEAYIONUHA  NOMMB  CIOCOOCTBYIOT  yCHJICHHOMY  BBIJEIICHHIO
AMHHOKHUCIIOT. AHa’pOOHBIE YCIOBHS CHOCOOCTBYIOT BBIIEICHUIO CaxapoB
1 OPTaHUYECKUX KUCIIOT.

BeinenseMble KOPHAMH BEIECTBA OKA3bIBAIOT BIUSHHUE HA MOYBY,
U3MEHsIS KHCJIOTHOCTb, ITIOBBINIAS HA JKH3HEAEATEIHHOCTh MHUKPO(IOPEI
TIOYBBI, IOBBIIIAS PACTBOPHMOCTH MUHEPAJIOB.

Kopnessie BBIZICTICHUS MPE/ICTABIICHBI KHCIJIOTaMH:
aMHHOMACIsHas, aclaparuHoBas, TJIOTAMHHOBAs; aMHHOKHCIOTAMH:
aJlaHWH, BAJIMH, TIIMKOKOJ, JIN3UH, JICHIINH, CEPHH, METHOHUH, TpUNTO(DaH,
LUCTEMH W JAPYTUMH; QA30TUCTBIMH  COEIUHEHHSIMHU, aMMHaKOM,
HYKJICOTHAAMHU, pa3lIWYHBIMH caxapamu, (epMeHTamMH, BHUTaMHHAMU,
CallOHMHAMHU, TIIOKO3UIaMH, KOJIMHAMH | Jip. Bce BeIIenseMble BemecTBa
MOTyT o00nazaTh 3(GQHEKTOM CTHUMYIALUN WIH TOPMOXEHHS pocTa U
pa3BuTHS MO0 CaMHMX PACTEHHH, JMOO NMPOU3PACTAIOMIMX PAIOM HIH B
MIOCTIEICTBUH KYJBTYP.

Ilo TOKCHMYHOCTH KOpHEBBIE BBINENEHUS MOXHO pa3leluTh Ha
0e3BpeHbIe, TOKCHYHBIE K 0CO00 TOKCHYHBIE.

Tabmuma 10 - XapakTepucTHKa pacTeHUH 110 TOKCHYHOCTH
KOPHEBBIX BBIICICHUN

PaCTeHI/lﬂ, KOpPHEBbIC BBIACJICHUA KOTOPbIX:

0e3BpeaHbI TOKCHYHBI 0c000 TOKCUYHBI
KYKYpY3a, KjieBep MOJICOJIHEYHUK,  OCOT | KOCTEp 0e30CThIH,
TIOJICBOM, TOMAaThl, | MBIpER MOJI3Y YU,
OTypILIbI ropox, JIONHH, OBEC,
MIIEHHUIIA, POXb,
SIMMEHb
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BpenHo BIMSIOT KOpHEBBIE BBIACNEHHS SIUMEHS W MIICHHUIBI Ha
oBec. IlmeHuna ke He WMCHBITHIBACT BPEAHBIX BIMSHHUN OBCAa W SUMEHS.
KopHeBbIe BBIIENICHUS SIBISIIOTCS JOBOJIBHO CTOMKMMH 10 OTHOIICHHUIO K
HarpeBaHMIO ¥ Pa3I0KEHHIO MUKPODIOPO ITOYUBHI.

KopHeBble BBIJENEHUS] WIPAIOT BaXKHYI0 POJIb B IOCTYIUICHHH
[IUTATeNIbHBIX BELIECTB M3 IIOYBBI B PACTECHHs, a TaKXKe BIHMAIOT Ha
MHUKpOGIOpY ¥ MUKpO(ayHy MOUYBHI.

Buvioenenua uz saucmves u  Opyeux HAO3eMHbIX — OPeAHOS.
[Iporekaromye npoueccsl:

TyTTalus;

9KCKpeLys Ta3000pa3HbIX BELIECTB,;

BBIJICJICHUE TBEP/IBIX IIPOITYKTOB CMBIBAEMBIX OCaJJKAMHU HA MOYBY.

B ryrraumonHoit xuakoctu conepxkutcs ot 600 mo 2500 mr/n
CYXHMX BEIIECTB, M3 KOTOPBIX IIOJIOBMHA — OPraHHMYECKHE COCIMHCHMS:
(epMEHTBI, POCTOBBIE BELIECTBA, AHTHOMOTHKU. ['yTTammsi CIyXUT AJs
BbIJIeTIeHNs n30bITKA coneit [18, 19].

CKJIOHHOCTb K I'yTTaI[M{ TIPOSIBIISIIOT:

371aKOBEIC;

IPEYHIIIHbIC;

30HTHYHBIC;

ryOOIIBETHEIC;

TBHIKBCHHBIE;

MacjIeHOBbIC

B paspese kynbpTyp:

XBOIII ITOJICBOM;

0COKa PaHHsIs;

MBa MypIypHasi;

TOMaT;

TOPLBIL.

I'yrramus (oT naT. gutta - «Kaiwis») - MpoLecc, CBOHCTBEHHBIH
pacTeHHsIM, B pe3yJIbTaTe KOTOPOTO HPOMCXOIHUT BBIACICHHE KUIKOCTH B
BHUJIE Karellb Ha MOBEPXHOCTH pacTeHus rugarogamu. IIpoueccy ryTrrauun
CIOcOOCTBYIOT — cTpecc-(pakTopsl:  crnabas  OCBELIEHHOCTb,  BBICOKAs
BIQXXHOCTb, MEXaHMYECKHE TOBPEXKJCHUS PpAcTEHHH, IOBPEXICHUS
HACEKOMBIMH, OCOOCHHO COCYIIMMH BpeAUTEIsIMH. B TakoMm ciydae
TyTTallMsi TPOSBISETCS B BHAC «IMaAW» WIH  «MEIBSHOW  POCHI».
BeigensieMasi  pacTeHUSIMH — TYTTAl[MOHHAs  KHUAKOCTb  COJEPXKUT
OMOJIOrMYeCKH aKTHUBHBIC BELIECTBA, KOTOPHIC IONANAIOT C BEPXHUX HA
HIDKHHE JIUCThSl PacTeHUil W Ha mnouBy. KoHueHTpamusi OHOIOrHYecKd
AKTHBHBIX BEI[ECTB HEBEJIMKA, HO MPH MOJCBIXaHUH YBEINYHBACTCSI.
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JKCKpenys ra3oo0pasHbIX BelecTB. Bece pacTeHus BBIAEIAIOT B
OKpY KalollyIo cpey OMOJIOTHYECKH aKTUBHBIE BEIIECTBA B BUAE JIETYUUX U
ra3oo0pasHbIX BEIIECTB, KOTOpblE MOTYT oOOJIafaTh ajulepreHHbIMHU,
(UTOHIMIHBIMM, TOKCHYECKHMH, JICKAPCTBEHHBIMH  OCOOCHHOCTSMHU.
AnnepreHHoe JeificTBUE MOXET MPOSBIATHCS IMPU BO3AECHCTBUM Pa3IMUHbIX
3araxoB; TOKCHYECKOE HMIIH JICKApPCTBEHHOE IO BIUSHIEM 3(UPHBIX MAaCell,
apOMaTHYECKUX COeANHEHHH. B Ta3000pa3HBIX COCOMHEHUSX, BBIIEIIEMBIX
pacTeHUSIMH  conep)KaTcs:  aJbIeTHAbl, BOJAOPOA, OyTaH, METaH,
YTIEBONOPOABI, 3TaH, STWIEH W apyrue. HamOoipimas BbAeIHTENbHAS
AKTUBHOCTb OTMEYAETCSl B BECEHHUH, JIETHUN U OCEHHUHN NEPUOIBL, )KAPKYIO
MOTOMy, a TakKe MpPH BIMSAHUM CTPECCOBHIX (DaKTOPOB: HAMMEHBINAS
AKTUBHOCTbH HaCTyImnacT B nepuon ITIOKOA paCTeHHﬁ, IIOHWKCHUH
TEMIIEPpATYPhbI. NHTEHCUBHOCTD BbII[eJ'IeHI/Iﬁ BO3pacTacT IpU OTMUPAHUUN
pacTeHui.

buoxumuueckoe 1eHCTBUE AJIIENIONATOB HA PACTEHUS 3aKJIF0YaeTCs
B U3MEHEHHHM (U3UKO-XUMHYECKUX CBOWCTB IPOTOILIa3Mbl, OOMeHa
BeIIeCTB, (pu3rnonoruu Bcero pactenus [8, 9, 20].

Jnst Bcex BBIIEICHUM pacTeHHH XapaKTepHa KOMILIEKCHOCTb, U
3a4acTyi0 OHH IPEICTABIIOT CIOXHYIO Pa3HOOOpa3HYIO CMECh BEIICCTB.
Boiaenenust pacteHuid MOTYT A€MCTBOBAThH MO MPUHLUILY CUHEPTU3MA, PEXE
aHTaroHU3Ma WId aJluTUBHOCTH.

B mnpaktuke ammemomatéd OonpIOIOE 3HAYCHHE WMeEET JBE
OCOOCHHOCTH: KOHIIGHTpAIUs JCHCTBYIOIIETO BEIIECTBA U SKCIUIMKALIUSA
BO3Z[GIZCTBPI$[, KOTOpass MOXKET NOpoAO0IKATBCA B TEUYCHUC BCEH JKHU3HU
pacTeHusl.

Hcnonvsosanue annenonamuu na npakmuxe. B mpakTuke
HCO6XOI[I/IMO YUYUTHIBATh JIBa aCl€KTa NPUMCHUMBIX K aJlJICJIONATUYCCKUM
CBOMCTBaM pacTeHUI:

1. BiussHME OMONOTHYECKH aKTUBHBIX BEIIESCTB HA POCT, pa3BUTHE
U YCTOHYMBOCTH pPACTCHUH K aOMOTHYECKHMM W OMOTHYECKHM (aKTopam,
MPOAYKTUBHOCTb, KayeCTBO PACTUTEIbHOW MPOIYyKUMH; Ha MNpPUBJIECUYECHUE
pacTeHUsIM  TOJIe3HOW  dSHTOMO(ayHBI  (3HTOMO(MArW,  ONBUIMTEINH,
MeIOCOOPIIHKH) WITH BPEAUTEICH, MIIH UX OTIYTHBaHUE.

2. BiumsHWe aienonaToB Ha CBOIMCTBAa TOYBHI, c¢ (DU3UKO-
XIMHWYECKHE TOKa3aTeN, MOYBOyTOMIICHHE, MUKpo(Iopy U MHUKpodayHy
TIOYBBI, ACATCIBHOCTD IMATOTCHHBIX OPraHU3MOB.

C TpakTHUeCKOW TOYKH 3pEHMS, BHHMAaHHE yZensercs
B3aMMOBJIMSHHUIO PaCTeHUH IpyT Ha apyra. [Ipu cocraBieHnn ceBoobopoTa
WIHA KyJITYpooOOpoTa, a TakKe PacloiIoKeHHN PacTeHHH B IMPOCTPAHCTBE
HeO6XO}ll/IMO YUYUTHIBATH IIOJIOKUTCIIBHOC u OTPULATEIIBHOC
B3aUMOBJIMSIHUE PACTEHUI.
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Puc. 45. bnaronpusiTHoe Bo3zielcTBUE Oepe3bl M TONONS Ha
SIOJIOHIO M TPYILIY

Ho cnenyer yuuThiBaTh, 4TO MHOTUE PACTEHUS, 32 UCKIIOUEHHUEM,
SIONIOHM W TPYIIW, psAoM ¢ Oepe3amu OOJCIOT, YaXHYT, IUIOXO PAaCTYT.
OOBsCHSCTCS 3TO TeM, YTO Yy Oepe3bl OUYeHb MOIMHAs IMOBEPXHOCTHAS
KopHeBas cuctema. OHa TMOIIONACT MHOTO BOJBI, TEM CaMBIM OOJeIsis
JIpyTUe psAIOM pacTyllue IepeBbsd U KyCTapHUKU. Takue ke CHIIbHBIE
[IOBEPXHOCTHBIE KOPHH Y KJI€HA U €JIH.

B 10 ke Bpemsi 0OTMeuaeTCs OJIaronpUsiTHOS BO3ACHCTBHE Oepe3bl U
TOTIOJISI HA POCT U Pa3BUTHE SIOJOHH U IPYIIH.
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Puc. 46. bnaronpusitHoe Bo3jeiicTBHe 5S0J0HM M TPYIIM Ha IyO,
KJICH, JIMITY.
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HexoTopsle nekopaTuBHbIE KyJIbTYphI (POJOAECHIPOHBL, TOPTEH3UH,
OEroHny, BEpPEeCKH, SPHUKH, MMANOPOTHUKH, KaJJIbl) OTAAIOT MPEANIOYTECHHS
KHCJIBIM TI0YBaM, 4TO TpeOyeT BBEJICHHE B arpOTEXHHUKY BBIPAIBAHUS
XMMHYECKHE BEIECTBA, MOAKHUCIAIOMUE MouBy. CienyeT y4UThIBaTh, YTO
XBOWHBIE PACTEHMS OUYEHb CHJIBHO 3aKHUCISIOT IIOUBY B MECTE CBOETrO
pou3pacTaHus. 3HAHHE OTHX OCOOEHHOCTEH MO3BOJSAECT MPaBHIBHO
KOMITOHOBaTh JI€KOPATHUBHBIC KyJNbTYPbl B JIaHAA(QTHOM JH3aiiHE, a
HEOOXOANMBIE YpPOBEHb KHCIOTHOCTH TOYBBl OyOeT IOANCPKUBATHCS
Onaromapst KOPHEBEIM BBIAEICHUSIM XBOHHHUKOB.

KyneTypel, mnpennountaromme craOOKHCIBIE, HEHTpPaIbHBIE H
c11a00IIENOTHBIE TIOUBBI HE CJIEAYET pacIoiarats BOIN31 XBOWHUKOB.

KynpTyphl, npeAnovuTaonife CpeAHEKHCIYI WIH OJHM3KYI0 K
HEUTPAIILHOM IIOYBY:
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KynbTypsl, npeanounTaronye HeHTpaabHyt0 NOUYBY:

I[TomuMo cupeHH, YepHOH CMOPOAMHBI, XPU3AHTEMBI, T'BO3JIUKH,
ITHOHOB, JIEBKOW HEWTPaNbHYI0 pPEaKIWI0 IOYBEHHOTO  pacTBOpa
MIPEAIOYUTAET OOJIBIIMHCTBO CaIOBBIX M OTOPOTHBIX PACTCHHH.
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KynbTypbl, MpenoYnuTaromue caadoIe/IouHy o TO4BY:

CJ'IaGOH.[eJ'IO‘-IHyIO MOYBY HOpeANOYUTAOT HEKOTOPLIC JTYKOBUYHBIC
JACKOpPAaTUBHBIC KYJbTYPBbI, JICTHUKU, OBOIIHEBIC, KOCTOYKOBEIC nu
CEMCUKOBEIC.
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Ta6J'II/IIIa 11 - B3aumoBausiHue MJIOA0ATOAHBIX U JCKOPATUBHBIX
JACPCBLCB U KYCTapHUKOB

Ilonoscumenvroe énuanue

Masnna, 4epeuiHsi, BHIIHS,
A0JI0HSI, CJAMBA

SI6noust

Bumns

Bumnssi, yepeniss, BUHOTPa, SOIOHS

CauBa

UYepnasi cMopoanHa

3naku, runcouiia, JjaBaHjia

Poza

Hebnazonpuammuoe so30eticmeue

I'penxwuii opex, jJemuHa

YyOymHHK, CHpeHb, Ppo3bl, Sl0yoHs, Tpyma
KaJinHa, 0ap0apuc, KOHCKHUI

KalITaH, MUXTa

I'pyma CrnuBa

Ha wmecro crapoii s0m0oHHM, HENB3s CaXXaTb MOJIOIOE PpACTCHHUE
SIONIOHM M3-3a HAJMYWs KOPHEBBIX BBIICICHUH, NEHCTBYIOMNX yTHETAIOMIC.
YKematenbHO pPSOOM C MECTOM, TAE POCIH KOCTOYKOBBIC (BHIIHS, CIIHBA,
YEepeIIHs), BRICAKUBATH CEMEUKOBBIE (I0JI0HH, TPYIIN) M HA000POT.

TOKCHYHEI OlABIIME JUCTHSI W KOPHEBHIC BBIICICHUS DPAaCTCHUIA:
Oy3vHa, KOHCKMH KaIllTaH, HEKOTOPbIC XBOWHHKH, JIOX, 1y0, pOOMHEUS
(Oenast akalms), TPELIKUIT OpeX, TOIOJb, UBa, (DEHXEIb, BIPEH, NOJbIHb..

Tonosicumenvuoe 83aumooeticmsue pacmenuti. ApoMaTHIECKHe

MonoXUTENEHOE B3aNMOAEHCTENE PACTEHNN

TpaBhbl, 4YbH JINCThA
BBIIEIISIIOT 00JIbIII0E
KOJIMYCCTBO JICTYy4nuX
BEIIECTB, [UII MHOTHX
pacteHni SIBIISIFOTCS
XOPOIIMMH CITyTHHKaMH.
Hampuwmep, 6aznnnk
JYIINCTBIN yJTy4Inaer
BKYC TOMAaToB, a yKpOIl —
KaIyCThbl. JlaBanna,
OypayHUK, mangei,

HCCOII, NETPYILKa, YKPOII,
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4yabep, MalopaH, pOMalllKa, KepBeJlb — XOPOIIO NEHCTBYIOT IIOYTH Ha BCE
opomu. PacTymue mo kpasM J[AeNSHOK WIM TpsJOK SICHOTKa Oenas,
BaJlepuaHa, THICSYETUCTHHUK IOBBIIIAIOT YCTOWYHBOCTh OBOLIHBIX KYJBTYP
K OoJsie3HsM. BimsiHue TpaB Ha KyJIbTYpHBIE PAacTEHHS ITOKa3aHbl B TabJIHIe

12.

Tabmmna 12 - braronpusTHOE B3aNMOACHUCTBIE MEXIY TPaBaMHU

TpaBbl
Bbazunuk
Bapxarmpl
Bypaunuk

Topunna
Hymmuna
Hccon
Kepsens
Kpanusa
JlaBanga
Jlyk

Msra
Hactypuus
OnyBaHYUK
Ierpymka

Po3mapun
Pomarka
TrICAUETMCTHUK
Ykpon

Xpen

Yabep

YecHOK
Hlandei

[TauTT-TyK
OcTparoH

U Ca/I0BO-OTOPOJHBIMHU KYJIBTYPaMHU

Kynbtypsr
Ilepetr, TomaTsl
Kaprodens, po3sl, TomaTs
Bo0B1, TOMAaTHI, OrypIsl, KamycTa, 3eMISTHAKA
cazoBas
BoOs1, BUHOTpas, MI00BHIE AEPEBbS
Bo06sr
Kamycra, BUHOTpajg
Penuc
Tomatsl, MsiTa
Bo06sr
CBekira, KaIrycTa, TOMaT, 3eMJITHAKA
Kamycra, TomaTbt
Penuc
[TnooBEIE HEpEBBs
T'opox,  Tomarsl, JyK-TIOpeH,  po3bl,
3€MJISTHUKA
Bo06sr
Oryp1ibl, JIyK, OOJILIIUHCTBO TPAB
Bo06b1, 60TBIITMHCTBO apOMATUIECKHUX TPAB
KamycTa, nyk, canar, orypiisl

Kaprtodensb

baknaxaHnbl, KapTodeib, TOMathl, (acoib
KyCTOBast

Po3b1, TOMaTBI, OTYpIIBI, 3eMJSIHAKA, CBEKIIA,
MOPKOBB

Karmycra, MOPKOBB, 3eMJISTHIKA, TOMATHI
MopKOBB, BUHOTPaJ, TOMATHI, PO3BI
BobIHCTBO OBOIIEH
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Crenenb 6J'IaI‘01'[pI/ISITHOI‘O BO3HeﬁCTBHH TpaB Ha pacTCHUA
HapsMyr0 3aBUCUT OT yCJ'IOBI/Iﬁ BbIpalllUBAHUA U MOKET KojiebaTeCsa B
IMUPOKUX Npeaecaax, OT HC3HAUYUTCIbHBIX 10 CYIIECTBCHHBIX HM3MEHCHHUH.

OZ[yBaHHHK BBIICIIACT 00JIBIIOE  KOJHYECTBO rasa OTHUJICHA,
YCKOpAOMIETO CO3PEBAHUC TIJIOA0B. HOI—)TOMy €ro CoccacTBO 6J'IaFOHpI/I$[THO
JUISI MHOTHUX OBOIIHBIX KYJIBTYD.

Co3peBanue
njionos
OBOLLHbIX

Bl «yneTyp

3TUNIEH

Ocoboe BHUMaHHE CIEAYET YANIATh PACIIONOKCHHIO MEIOHOCHBIX
pacTeHu#, KOTOphIE CIIOCOOCTBYIOT MPHBICUCHHUIO ITTOJIC3HBIX HACEKOMBIX.
Brnaromaps wM OyayT TpUBJICYCHBI ECTCCTBEHHBIC Bparu BPEIHBIX
HACEKOMBIX — JKYKH U JINUMHKH OOXBHUX KOPOBOK, JIMYMHKH MyX CHUpPGHI,
JIMYUHKH 3J1aTOIJIa30K U MCJIKHMEC HAC3JTHUKH, XHUIIIHBIC )Ky}Ke.]'II/IHI:I.

MenoHocHbIE pacTeHHS: TPeUHXa, II0JOBbIE JE€PEBbs U ATOJIHUKH,
3€JICHHBIE KYJBTYpPBI: YKpOII, KMH3a M KpEecc-cajaTr; CEMEHHHKH JyKa,
MODPKOBH, HETPYILIKH, celpiepesd, XpeHa. M3 aukopacTylmuMX pacTeHH
ClelyeT OTMETHTh 3BepOOOW, AWKHHA JYK, MOJIOYail, MalbBY, IIMIIOBHHK,
CHHSIK, 9PEMYPYC, OJyBaHUMK U MHOTHUE JIPYTHE.

Paznuunbie BbIIENEHUS pPAacTEHUH OKa3bIBAIOT B OOJIBINEH WIH
MEHBIIICH CTeNeHW BIMSHUE Ha Bpemureneid. Hampumep, Oa3mimk
OTIyTUBACT MYpPaBbEB, TICH JPYrHX BpeauTelicil, O0ObIl OBOINHBIC -
KOJIOPAZCKOTO KyKa, M30aBISIOT OT NMPOBOJIOYHUKA, JYK-TIOpEH - TIeH u
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T'YCEHHUI] KallyCTHOW COBKH, MOPKOBb - JIyKOBYIO MyXa, ETPYILKA - CIIM3HEH
Ha KIyOHMKE, pelbKa 3aIlMINAeT OT OTrypLbl OT JIMCTOEAa, MayTHHHOTO
KJIEIIa, CENbJEpEed OTIyrMBaeT BPEAMTEIEN CEMEHCTBA YELIyEKpBUIbIE,
MOBPEXIAIOIIIE KaIyCTy, YKpOI 3allWINacT OTypIbl W KamyCcTy OT TIIH,
XPEH OT KapTo(eIbHOr0 KIIoma.

B tabmune 13 mokaszaHBI MOJIEBBIE KYIBTYPEI, KOTOPBIE IEHCTBYIOT
OIaronpusATHO APYT Ha ApyTa.

Tabmuma 13 - [TomoxxuTenpHOE B3aNMOBIHSHUE TTOJIEBBIX KYJIBTYP

KynbTypsl, MOI0XKATENHHO BIUAIOIINE APYT HA ApyTa
Kaptodens Slamenn
®dacoib Konormst, kapTodens, ToMAaTsl,
OakJia)kaHbl, MMOJICOJTHEYHHUK, THIKBA,
JIBIHSI, OTYpeILl, TOPOX

ITmenuna sposast JbiHs, apOy3, THIKBA, OTYpeL, COst
Konorms IToncomHeuHuk

T'opox Kaptodens, mronepHa cuuss
Kykypy3za ®acoib, HYT, KJICIIEBUHA

Jlyk Huxopuii

MopkoBb, TaCTEPHAK, PacTenus cemelicTBa TyKOBBIX
MEeTPyIIKa, CeNbAepen

benas n uepHas penpka OBoLIHBIE KYJIBTYPbI

Penuc daconb

[muHat Caekita, kaprodenb, ToMaTsl, hacoib
Kyxkypy3a Bunorpaz

IInoxas coemecmumocmo pacmeHuit qami€ BCETO 00BsICHSIETCS
HCCOBMECTUMOCTBIO nux KOPHEBLIX u JIMCTOBBIX BLIHCHCHHﬁ.
AlreronaTruieckoe BIUSHHIE paCTCHI/Iﬁ II0Ka3aHO B Ta6J’II/IH€ 14.
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Tabmuna 14 - Annenonaruueckoe BIMSHUE PACTEHUH

Kynberypa
Poxb o3umas
Ogec
JIronuH
daconb
IToacomHeuHUK
I'peunxa
Tomatsr
Jlyk
Pena
Samenn
Hangeit
l'open nTuumii, ryasiBHUK
Bbapxarup!
[TonbiHb ropekast
ITmxma
denxenb

Mak, poManika

I'ynsiBHUK, ropunna nosiesas
Pacrenuns cemerictBa JIFoTUKOBBIE

YTrHeTaeMble KyJIbTyphl

[Trennna o3umas
Jlrorrmu
Kaprodens
ITwenuna siposas
Kyxkypy3a
Kykypy3sa
Orypusl

®daconb

Tomatst
Bunorpan

JIyx

Pena

Bo6w1

Bo6s1, ropox
Kanyra nucroBas

Tomatsl, (acosib, TMHUH,

0O0OBI U IIITHUHAT
[Tmenumna

Paric

Knesep

rOpoX,

AnnenonaTudyeckue CBOMCTBA PAcTEHMH CIEAYEeT yYUTHIBAThH NPH

COCTAaBJICHHUHU ceB0060p0Ta. KOpHeBbIe BBIACJIICHUSA HCEKOTOPLIX paCTeHI/II\/‘I

OKa3bIBalOT HCTaTHBHOC

BO3/CIICTBME Ha MOCIEaYyIOLUE

KYJbTYpbI

CeBOOOOPOTA, YXy.IIas WX POCT W Pa3BUTHE, CHIDKAS YPOXKAaHHOCTh U
Ka4eCTBO MPOIYKIIUU PACTCHUCBOICTBA.

B Ta6HI/IH€ MPUBCJICH CIUCOK CEIIbCKOXO03SICTBEHHBIX paCTCHI/Iﬁ
TI0CJIE BBIpAIIMBAHUA KOTOPBIX HE CICAYIOT BO3ACJIBIBATH OIIPCIACIICHHBIC

pactenus (tabmn. 15).
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Ta6muua 15 - [lepedeHb cenbCKOXO03SHCTBEHHBIX KYJIBTYP,
SIBJISIFOLIMXCSL HEOJIAaronprsTHEIMU MPEIIeCTBEHHUKaMHU

IIpexmecTBylomas ITocnenyromas KyabTypa
KyJbTypa

BaknaxaHbl TOPBKUM MEpeLl, TOMAThI

T'opox (hacoms

Kanycra OTypIBI, PEANC, PEIbKA, THIKBA
Jyk MOpEH, peauc, peabKa, cenbaepeit
MopkoBb [TacTepnak, neTpyuika

Orypubt KamycTa, Tomatet

Ilerpymxka MopKOBb, TACTEPHAK

Tomatsl GaxJia)kaHbl, TOPbKUH Tepel, IIMHHAT
Mopeii penyathlil JyK

Penuc KaIycTa

Peabka KaIlyCcTa, IIIHHAT

Canar KalycTa

Cgekia MaHnrospa, MIMTUHAT

Ceabaepeii MOpPKOBB, TACTEPHAK, IETPYIIKa
TrIkBa KaIlyCTa, CBEKJIa

dacoJib ropox

Annenonatudyeckoe ACHCTBHE KyJIbTYPHbIE DPACTCHHS CIIOCOOHBI
OKa3bIBaTh Ha COPHAKM M oOpaTHO. Tak, poxp yruHerarome AEHCTByeT Ha
OBCIOI, a BOT IIOCEB OBCAa PE3KO CTUMYIUPYET MNpOOYyKAEHHE CEMSH
ropuuipl mosieBo. IIOKHUBHBIE OCTAaTKH 3€PHOBBIX 37TaKOB TOPMO3AT
NpOpacTaHue CeMsH MIICHMIBI U OBCa. YHHUYTOXKEHHE M 33a/ejKa B MOYBY
MBIIIEs] CH30TO OOJIbIIE BPEAMIN IPOCY, YEM OCTABJIEHHE COPHSKA B II0JIE
HeBpenuMbIM. [lmieHuia o3umast crocoOHa KOHKYPHPOBAaTh C IBIPEEM
MOJ3Y4YMM W Mapblo Oenod, HO CTHUMYJHMPYET pPOCT BBIOHKA IIOJIEBOTO.
IMmeHuna spoBast yrHeTaeT Mapb U BAaCWJIEK, HO CTHUMYJIHPYET MPOCO.
I'peunxa HeOnarompusTHa [UIi TbBIpesl IOJ3Y4Yero, HO CIOCOOCTBYET
Pa3BUTHIO BbIOHKA ITOJIEBOTO M PeAbKM MUKOH. OBec yrHeraer Maph Oeiyro
n OmarompusaTeH i peabku AWKOH. CHIBHO YTHETAalT THUMO(EEeBKY
(UTOHIMIBI TIOJIBIHU TOPHKOH.
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Ectp Hemano mpuMepoB TakHX B3aMMOOTHOIIEHHH pacTEHUH,
Koraa B OOJBIIMX KOJMYECTBAX OHHU JICHCTBYIOT YTHETAlOIlEe, a B MalblX —
ONaronpusATHBL JJISI pOCTa CBOMX KOHKYpeHTOB. Pomarika B GoubIIoi
YHCICHHOCTU MOJABISET MIICHUIYy, a B MajJoil — CHOCOOCTByeT Jyduien
BBIIIOJTHEHHOCTH 3epHa. B Tabmune 16 mnpuBomutcs mepedeHb Tpas,
OKa3bIBAIOLINX OTPHULATENIFHOE BIMSIHUE HA OTACIbHBIE KYIbTYpPHI.

Tabnumna 16 - Pactenus, oTpunaTesHO BO3ACHCTBYIONINE APYT HA APYyTa

Tpassl KynbTyps

AHnc MopkoBb

I'opunna Pena

Hccon Penuc

Kopuanap ODenxenb

JIyx Bo06s1, ropox, mandei

ITonbiHb ropbKast

BonpmmHCTBO OBOIIEH

Pyta Baszmnuk, kamycra, mangei

Ykpon MopkoBb, TOMAThI

Denxenp Bobp1, mepem, Tomatel, (hacoib
KyCTOBasl, TMHH, IIITAHAT

YecHok Bo6s1, ropox

Mandgeit Jlyk

[HUTT-ITy K Bo0ObI, ropox

Bonpioe BHMMaHME CleIyeT YAETATh COPHBIM PacTeHHSM,
KOTOpBIE SIBIISIFOTCSl HAKOIUTEISIMH W PAclpOCTPAHUTEISIMH  Pa3IMIHBIX
BPEIHBIX OOBEKTOB, Ha KOTOPBIX PA3BUBAIOTCS PA3IMYHBIC BPEIUTEIN U
0o0JIe3HH KyJIBTYPHBIX pacTeHHH. PacrpocTpaHeHHIO KamyCTHOW OesTHKH
CHOCOOCTBYET pelibKa JuKasi, TOpUYHLa IoJIeBast, TPOBOJIOYHUKOB — IBIpEH
no3yunii. Bo3MOXXHBIM paccaHUKOM KapTogeIbHOH HEMAaTOIbI SBIISIETCS
mmacyieH YepHeId. Mapp Oenasi, BBIOHOK IOJIEBOH, IMUPHIA M JPYTHE TPaBHI
coJliepKaT BHPYCHI, CIIOCOOHBIE 3apakaTh KapTodens. Bo30yauTtens depHOit
HOXKH KalmyCThl TMEPEXOIUT C HHKOﬁ TOpYHIIbI, KHJIAa KallyCTHasa
Pa3BUBACTCA HAa KPECTOIBETHBIX COpPHAKAX, JIOKHAsA MYYHHUCTAA poca JIyKa —
Ha 0coTe.

bonplre Bcero KOJNMHOB COAEPXKAT 3pelble JIMCThS, 3aTeM,
MOJIOAble M MEHbIe Bcero — MepTBble. Ho, mpesas coiiomMa COREpXHUT
0oJIbILIe KOJIMHOB, YEM CBEXasl.
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MHOro KOJIMHOB, YTHETAIOlIe IACHCTBYIONIMX Ha KYyJIbTYPHBIC
pacTeHus1, CoEPIKAT COPHSIKK: JOHHUK OEblii, TOPUHIIA TIOJIEBas, €)KOBHUK,
mBIpedl  TMON3y4YHWil, TaJMHCOra MEJKOIBETHAS, MOJIOYaH, JIYPHUIIHUK,
0JlyBaHYHK, MPOCBUPHHUK, SPyTKa MoJIeBast. HaumenbImas
QJUIENIONATHYECKAsh aKTUBHOCTh Yy IIMPHIBI, MBIIIEs, T[OPLEB, BBIOHKA
MOJIEBOTO, BACHJIbKA CHHET0. XBOII[ MOJICBOH CHJIBHO YIHETAaeT MIICHUILY
SIPOBYI0, & PebKa JNKasi — FPEUnXy, JICH, BbIOHOK MOJICBOM

KynbTypbl, KOTOpbIE MEHbIIIE BCEr'0 BBI3bIBAIOT YTOMIICHUE ITOYBBI:
pHC, KYKypy3a, KapToderb, Tadak. K spko BRIpaKEHHBIM MOYBOYTOMHUTENSIM
OTHOCSITCS: TIOJICOTHEUHHUK, JTIOLIEPHA, XJIOMYATHHK, KIIEBEp, TOPYHIIA.

KauecTBo ypoxast MEHSIETCS B 3aBUCHMOCTH oT
QJJICJIONATHYSCKUX  B3aMMOOTHOIICHUN: KyKypy3a U Jpyrue 3JaKu
CTaHOBATCS Ooraue OEJIKOM, €CIIH MPOM3PACTAIOT COBMECTHO C OOOOBBIMHU.
BkycoBble KauecTBa U JIKKOCTh IUIOJOB CTAHOBUTCS BBIIIC B YCJIOBHSIX
3aJICpPHCHHMS Calla WM BUHOTPATHHUKA.

3HaHne OCOOCHHOCTEW  aJIeNoNaTUYecKOr0  B3auMOACHCTBHS
pacTeHH#l MO3BOJSIET MPABHIBHO COCTABJIATH CEBOOOOPOTHI, CICIUTH 3a
CMEHOW KyJnbTyp Ha OropoaHoM yd4actke. Onajgaromipe JIHCTbS U
OTMUPAIOIIME PACTEHHS COJEPXKAT JOCTATOYHO OOJBIIOE KOJIUYECTBO
konmHOB. OcoOenHo Ooratel uMu (110 1aHHEIM A.M. ['pomsuHCKOTO) CcTEOMN
orypuoB, 0OTBa TOMATOB, IEpl@, JUCTHEB KAIMyCThl, MOPKOBH, XpCHA,
MOJICOTHEYHUKA. MHOIO KOJMHOB M B COpHSKAaxX, MPHUYEeM, B HAJ3eMHOI
YacTH WX 3HAYUTENILHO OOJIbIIIE, YeM B KOPHSAX. BCe 3TO MMeeT OTHOIICHHE
K TOYBOYTOMJICHHIO W TpeOyeT OIpEACICHHOTr0 OTHOIMICHHS K
BBIPAIMBAHUIO KYJIbTYPHBIX PACTEHHH.

Tabmuna -17 Knaccudukanus pacTeHHi 0 XapakTepy AeicTBUs

Pacrenus no xapakrepy AeUCTBUS

Jnnamuueckue Yruerarenu CTUMYIISTOPEI
NIOJIOKUTEIIbHOE BIIMSHUE | YTHETAIOLIUE BCE | BBLIEISISL BEILECTBA,
Ha BCE€ DAacTeHus, C | pacTEeHHUs 0e3 | CTUMYJIHPYIOT
YIYYIIEHUEM HX POCTa, | MCKIIOYEHUS aKTUBHOCTb KOPHEH
Pa3BUTHs U Ka4eCTBa U paCTeHUHI
Kparnwusa, pomamika, | ()eHXEJb U MOJIbIHb CaJiaT M IIIUHAT
BaJi€pUaHa,  OJyBAaHYHK,

THICSTYEITUCTHUK

AJnenonatudeckoe ASWCTBUE KYJIBTYPHBIX PACTCHHH IMOKa3aHO B
Tabnumax 18,19.
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Tabmuua 18 - Anenonaruueckoe JeHCTBHE OBOLIHBIX KYJIBTYD

KyabTypa IMonoxuTeIbHOE HebnaronpusitHoe
BO3JeliCTBHE BO3JEeliCTBHE

MopxkoBb IIyK, OTypeL, TOMAar,
YECHOK, FOpOX

OoTypel, TOMarT, cajar,
LIMAHAT, KammycTa,
penwc, penpka, JIykK,
YECHOK, MOPKOBB,
cenpaepen

YecHOK oryper, ToMar, 0000BkIE, KaIycTa
MOPKOBB, CBEKJIa OenokoYaHHas
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Tabmuna 19 - Annenonaruueckoe IeHCTBHE TI0A0BO-SITOHBIX KYJIBTYP

KyabTypa IMonoxurenbHoEe He6naronpusitHoe
BO3/eliCTBHE BO3/JelCTBHE
Po3a JIETHUKU SI0JIOHS, TpyIIa
Kaauna CMOpOJNHA, S0JI0HS, rpyIIa
KPBDKOBHHUK
Kacmun BHUHOTPAJ SIOJIOHSL, TPyIIa
A6a0Hs YepeIHs MaJiHa, KPhDKOBHHK H
CMOPOJNHA, BUILITHS
Bumns YepeIHs, BUIIHS SIOJIOHS
Opex CMOpO/IMHA, SIOJIOHSI, TPYyIIa
KPBDKOBHUK
I'pyma rpyuia MaJlMHa, KPDKOBHUK H
CMOpPOJINHA
CmopoauHa CMOPOJNHA, YepelHs, rpyua,
KPBDKOBHHUK XMeIlb, MaJIiHA
Yepemns BUHOTPA/I, BUILHS, -
YepemHs

Ocoboe BHUMaHHE Ha COBMECTHMOCTH KYJIBTYP HEOOXOIMMO
obpamiarh Mpu IOCaaKe IUIOMAOBO-ATOMHBIX KYJBTYp M BHHOTpama. IJTH
KYJBTYpPbI, SABIASCH MHOTOJETHUMH, TIPM HEYJAUYHOM WX pasMEIlcHUH
MOTYT yTHETaTh APYT APYTa, WIH TOTHOHYTE.

HemepeHocMMOCTE JpYr ¢ JApyroM HaOIIOMAETCS Y 30HTHYHBIX,
KpOMe MOpKOBH: TETPYIUKA, CENbAEpEH, IMacTepHaK, JIFOOHUCTOK, YKPOII,
KHH3a.

Bo3moxHble COYETaHUsA KYJBTYD, GuaronpusiTHOE u
HEXXEeJIaTeIbHOE COCEACTBO OTpaxkeHo B Tadwmie 20.

133



Ta6muna 20 — B3anmMoBnusiHEE KyJIbTYPHBIX pacTeHUH

KyasTypa

Kaprodean

Bo3mo:kHbBIE
coYeTaHus

KycroBas
(acomb, 600FI,
IIMAHAT, KaIycTa,
[BETHAs KaITyCTa,
KOJIbpaOwu, caar,
KyKypy3a,

penuc, XpeH,
KOpHaHJIp,
KOTOBHHK

BaaronpusitHoe
BO3JeHCTBHE

XpeH 3auumaeT
OT KapTO(eIHLHOrO
KJ1oma; 6000BEIE
000TaIaloT MOYBY
a30TOM,
OTITyTHBAIOT
KOJIOPaJCKOTO

KyKa
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Hexenarean
HOE
COCENCTBO

IToxcomHeunn
K, CBEKIJIa,
TOMATEI




Tomathl

Cenpaepeit,
METPYIIKa,
caaThl,
SHIAUBHH, IIIKHAT,
KyCTOBas
tacomb, pemuc,
penbKa, YeCHOK,
KyKypy3a,
KaIrycra,
MOPKOBB, CBEKJIa,
JyK-pe3aHel,
apoMaTHICCKHe
TpaBbl: OA3MITHK,
mande,
JIUMOHHAsI
MeJucca, MiITa,
yabe

Yaydmaer kauecTBO

ILUIOJIOB, MPOJJIe-

BaeT CPOKH XPaHCHHS,

OTITyTUBACT
BpenuTeneit

135

Oryper,
kapTodep,
KOJIb-
pabwu,
(dhenxenb,

yKpor




Jyk

YecHok

MopkoBb

Caekia

2

MopxkoBb,
CBEKJIa, caJar,
pemic,

OFYP LbI,
IIMHHAT, KPecc-
caJar,
apOMaTHYCCKHUE
TpaBsbl: yadep,
poMarka

ITomunop,
CBEKJIa,
MOPKOBB,
OrypIpl,
3eMILSTHAKA
Topox, nyk,
MOMUZOD,
YECHOK,
JyK-pe3aHerl,
IINTAHAT,
penbKa,
penmc, canar,
MaHTOJIB]I,
CBEKJIa,
apoMaTHYECKHe
TPaBBHIL:
pO3MapuH,
nrandgei
ITomunopsl,
KycTOBas (hacoJis,
IIITHHAT, JYK,
KaIlycTa, peuc,
peapKa, MOPKOBB,
JIyK, cajar,
KOJIbpaOH, YECHOK,
OTYpPIIBI, CETbAEPE
KIIyOHEBO#

3
Vnydmiaer pocr,
Co311aeT
OJaronpusITHHIC
YCIJIOBUS; MOPKOBb
OTITYyTHBAOT JIyKOBOM
MYyXH

Ortnyrusaer
BpEIUTEICH, HOCUT
0011e0310POBHUTEIHHBIN
XapakTep

OtnyruBaer
MOPKOBHYIO MYXY,
co31IaeT
0JIaTONIPHUATHYIO
ITOYBEHHYIO

cpeny

B3aumnas ctumyssiust
pocTa, aHTH-
OMOTHYECKHE CBOMCTBA
KOPHEBBIX

BEIJICJICHUNA CBEKJIBI
COIEHUCTBYIOT
03JIOPOBJICHUIO MTOYBBI
U KyJIBTYD
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dacois,
rOpox,
000FI, 11aj-
eit,
KaIycra -
npoOsieMHOE
COCEJICTBO

dacoib,
rOpoX,
Karycra

Ykpon, aHuc

Kaprodens,
KyKkypysa,
MaHTOJIb],
JyK-pe3aHer]



Peanc

ITomunop, BUIBL
JIyKa, YeCHOK,
MaHTOJIBI,
IIITHHAT,
MeTPyIIKa,
KyTbIPb, Kpecc-
cajar, BUIBI
KaIyCThl, TOPOX,
JIMCTOBOM 1
KOYaHHEIN caliart,
KycTOBas (acoJib,
HICCOII, HACTYPLIHS

Canar 3ammuiaer ot
3eMJITHOM
ouomiku; hacoib
YIIydIIaeT IO4BY 1
BKYCOBBIE KauecTBa
KOPHEIUIO/IOB;
3AIUIIACT OT
BpEOUTENEH; KyIIbIPb
3aI[UIIACT OT
Ieperpena; Kpecc-
canar
yiIydiIiaeT BKyCOBBIE
KayecTBa KOpHEIIo/a,
HAAeT OCTPO
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3ananue:

1. 3anonHUTE TaOMUILBL, MOJB3YSICH METOJUYECKUM YKa3zaHHEM MU
OTBETUTH HA BOIIPOCHL.

DopMa KOHTPOJIA - 3a4erT.

[lepedncnure BemecTBa, BBLACIAEMBIE PA3NIUYHBIME  YaCTAMH
pacTeHuil.

Tabmmma 8.1 - Bemiectsa, BeIAEIsIEMbIE PA3TNIHBIMA YACTIMH
pacTeHuit

KOpHCBBIe BBIICIICHUA BLI,E[GJ'I@HI/UI N3 JIUCTBCB U APYTUX
HaJI3€MHBIX OpTaHOB

Tabnuna 8.2 - [leiicTBHE BBACTACMBIX PACTCHASIMH BEIICCTB

BemecTBa, BeifcaseMbIe JleicTBHE YKOCHCTEMEBI U

Ppa3JIMYHbIMHU YaCTAMU paCTeHI/Iﬁ JKHUBBIC KOMIIOHCHTBI

KOpHCBBI€ BBIACICHUA

BI)II[CH@HI/IS[ N3 JIMCTBEB U JPYyIux

HaJA3€MHBIX OpPTaHOB
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Omnumrre GHOXUMHYECKOE JIeHCTBUE aJIjIeIONaToOB Ha pacTeHUs

Tabimuma 8.3 - bBuoxumuueckoe AeiCTBUE alIEI0NATOB Ha
pacTeHus

buoxumnueckoe neiicTBue Onucanue

N3menenue
CBOWCTB MPOTOILIA3MBI

(U3NKO-XUMHYECKIX

H3menenne oOMeHa BEIIECTB

paCcTCHHUA

H3menenne (1)I/ISI/IOJ'IOFI/II/I OeJIoro

Hcnonp3oBaHme amienomnaTuyd Ha IIPpAKTHUKE.

Tabnuna 8.4 — XapakTepucTHKa COBMECTUMOCTH U aJIJICIONATHH

pacteHuit

KyneTrypa

Pacrenune-yruerarens Pacrenue-
CTUMYJISITOD

Ilpakmuueckasn uwacmo
CoctaBbTe c€BOOOOPOT (11 OBOIIHBIX, MOJIEBBIX, JEKOPATHBHBIX
KYJIBTYp) C YYETOM aJUISIIONMATHICCKAX OCOOCHHOCTEH pacTeHMA

Hpedcmaeumb RUCbMEHHBLIL Omeem HA 8onpocol

1.
2.
3.

Yro Takoe anneaonaTus?

Kax BausttoT KoJIMHBI HAa pacTeHus?

CuHeprusM, aHTaroHW3M ©  QJJIUTUBHOCTD  BBIJICTICHUI
pacreHui

[IpumeHeHue ayuIeNonaTuy Ha MPaKTHKe
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BOITPOCHI JJIA ITIOAI'OTOBKU K CEMHUHAPCKHUM

3AHATUSIM

1. Yro Takoe 3KOTOKCUKOIOTHA?

2. [IpeaMeT YIKOTOKCHKOIOTHH.

3. Yro SIBJISIETCS 00BEKTOM HCCIIEN0OBAHMS
YKOTOKCHKOJIOTHH?

4, Yo TaKkoe TOKCHKOIOTHS?

5. B3anMoCBsI3b 5KOTOKCHKOJIOTHH C APYTUMH HayKaMu.

6. Kakue BBl 3HaeTe COCTOSIHHS DKOCHCTEM?

7. Jatite oTpeneeHne TOHATHIO «IKocucreMma
TOKCHUKOTI'€HHAs.

8. Haiite  ompenencHue nouaruro  «Hopmanpras
SKOCHCTEMAY.

9. Haiite  omnpeneneHue NOHATHIO  «/lerpagupyromas
SKOCHCTEMAY.

10. [Haiite onpeneneHue noHATUIO «BoccranaBnuBaromascs
JIKOCHCTEMAY.

11. DKocucTeMa ocjabaeHHas.

12. JKocucTeMa yCToiHunBasi.

13. Yro Takoe s, IA0BUTOE BEIECTBO?

14. Haiite onpeneneHne TOKCHIHOCTH.

15. Yo Takoe TOKCHYECKOE BEIIECTBO?

16. Yro Takoe TOKCHYECKOE JeHCTBHE?

17. Kak 3aBHCHT TOKCHYHOCTE BEIECTBA OT KOJIHYECTBEHHBIX
U KQUECTBCHHBIX XapPaKTCPUCTHUK?

18. W3MeHeHrs], BEBI3BIBAEMBIE SIJOBHUTHIMM BEIIECTBAMHU B
JKUBBIX OpraHU3Max.

19. Tume! BemecT, TOCTYMAIOIIAX B OPTaHU3M.

20. HazoBure COCTOSIHUS, TIPUCYTITHE OpTraHu3My

BO3HUKAIOIIUEC B  PE3YJbTATE BSaHMOﬂeﬁCTBHﬂ C NOCTylaromuMu
BC€IICCTBaAMU.

21. Uro Takoe «HOpMa» cocTOsiHMS opranusma? IlpuBemure
TIPUMEPBHI.

22. Uto Takoe «aKTWUBalUsS» COCTOSHUS  OpraHu3Ma?
IIpuBeaure npuMepsl.

23. Uro Takoe «TrHIIEPaKTHUBAIUSA» COCTOSHHUA OpraHmsma?
IIpuBeaure npuMepsl.

24, Uto Takoe «IMaTOJOTHS»  COCTOSHUSL — OpraHu3Mma?
IIpuBeaure npuMepsl.

25. UYro Takoe quana3oH TOKCHYHOCTH BelecTBa?
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26. OtpaBnenue u nedeHue. Bzaumocss3s.

27. YpoBHU NefcTBUS OTPABISIONIETO BELECTBA.

28. Knaccudukanms ypoBHeW AeHCTBUSL  OTPaBISIONIETO
BEILIECTBA 110 MEXaHU3MY OTPaBJICHHS.

29. DTarel OTpaBJICHHSI OPraHNu3Ma sSI0BUTHIM BELIECTBOM.

30. CB3b ITPOIECCOB B3aMMOACHCTBHS U TIOCIEACHCTBUS.

31. Krnaccuukarus soB 1Mo MeXaHu3My JeHCTBUS.

32. Kak neifcTByIOT 61 H30UPaTENBHOTO ACHCTBUS?

33. Kak ne#fcTByIOT 161 HeM30MPaTETFHOTO AICHCTBHSA?

34. [IpuBenutre mpuMepsl  AI0B  H30MPATENFHOTO U
HEM30MPaTeNbHOTO JEHCTBHS.

35. Kakue >XKM3HEHHO-Ba)KHbIE CTPYKTYpbl HapyIIAOT SJIBI,
ronajas B opraHusm?

36. Cneunduyeckoe U HecrieluUIecKoe IeHCTBHE BPEIHBIX
BEILIECTB.

37. HazoBure (akropsl, 00yCIOBIMBAOIIAE TOKCHYHOCTH
J000T0 BElecTBa.

38. JaiiTe onpeneneHne NOHIATHIO «PELETITOP.

39. XapakTepuCTHKa  OCHOBHBIX  CHHAPOMOB  OCTPOTO
OTPAaBJICHUS.

40. CyIIHOCTB «CKPBITOTOY» TIEPHO/Ia IIPU OTPABICHHUH SaMHU.

41. [Tyt nocTynneHuns si10B B OPTraHU3M.

42. OCHOBHBIE TIyTH NPOHUKHOBEHMsS BPEIHBIX BELIECTB B
pacreHue.

43. TpaHcnopT BpeHBIX BEIIECTB B PACTEHUH.

44, IIpeBpalieHue TOKCUYHBIX BEIIECTB B OPraHU3ME.

45. Buonornueckne 0cCOOEHHOCTH OpraHM3Ma, BIHSIONINE Ha
TOKCUYECKHUH Ipoliecc.

46. [MocnencTByst BO3IEHCTBYS SA0B HA OPTaHU3M.

47. [NoHATHE TOKCUKOKHHETHKH.

48. Bunsl Bo3meiicTBUS  (aKTOPOB BHEIIHEH Cpelpl Ha
OHMOIIOTHIECKUIT OOBEKT.

49. KombOunupoBanHoe BO3neiicTBHe (DaKTOPOB BHEITHEH
cpelsl Ha OMOJIOTHYECKUN 00BEKT.

50. KommnekcHoe Bo3zaelicTBre (pakTOpOB BHENIHEH Cpeasl Ha
O6noOTHIECKUil 0OBEKT.

51. CoBmecTHOe BO3feHcTBHE (DaKTOPOB BHEIIHEH Cpeapl Ha
O6noOTHIECKUil 0OBEKT.

52, [MousiTvie KyMmyJisiuu.

53. CucTteMa TOKCHKOJIOTHYECKUX XapaKTePUCTHK.
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54, Yro Ttakoe koadduimeHT pacrpeneneHus Macio-Boja?
UYro oH xapakrepusyer?

55. B 4eM yHHMKambHOCTH TOYBBHI MPH MPOSBICHUU JCHCTBUS
SANOB?

56. Kakyio ponp WrparoT KIMMaTHUYCCKUE (PaKTOPBl B
MTOBEICHUH TOKCHKAHTOB B arposKocucTeme?

57. CuHepru3sM W aHTarOHM3M TIPH COBMECTHOM JICHCTBUU
BpeIHBIX (PaKTOPOB.

58. [omymsmus kak 00bEKT BO3IEHCTBHS BPEIHBIX BEIICCTB.

59. Coo0mecTBO Kak 00BEKT BO3ICHCTBHS BPEIHBIX BEIICCTB.

60. OkocucreMa Kak OOBEKT BO3ICHCTBUS  TOKCHYHBIX
BEIIECTB.

61. BuoBas 4yBCTBUTEIBHOCTb.

62. W3MeHeHHe BHIOBOTO pa3HOOOpa3Wsi B pe3yibTare
TOKCHUYECKOTO BO3/ICUCTBUS.

63. DaxTopsl, BIIHAIONIHE Ha qyBCTBUTEIHHOCTD
OHMOJIOTHYECKUX 00BEKTOB K BO3/ICHCTBHIO BPEIHBIX BEIIIECTB.

64. V3MeHeHWe  YHCICHHOCTH BHIOB B pe3yibTare
TOKCHYECKOTO BO3ACHCTBHSL.

65. Uzobpasute cXemy BO3MOYKHBIX MOCIIeICTBHI
BO3ICHCTBUS XUMHUYECKIX IIPOTYKTOB HAa IKOCUCTEMEL.

66. HazoBuTe  WCTOUYHMKH  3arpsA3HCHHS  OKpY’Kalomen
MIPUPOIHOM CPeIbl TOKCHKAHTAMH.

67. DHepreTuka — Kak OJHMH W3 OCHOBHBIX HMCTOYHHKOB
3arps3HEHUsI.

68. IIpOMBIIIIIEHHOCTh — KaK OJUH U3 OCHOBHBIX UCTOYHHUKOB
3arpsi3HEHUsI.

69. TpaHcmopr — Kak OAMH U3 OCHOBHBIX HCTOYHHUKOB
3arps3HEHUs.

70. I'moGansHOE pactipocTpaHEeHNEe TOKCHKAHTOB B TIPUPOJIC.

71. PermonanmpHOEe ~ pacmpocTpaHeHHE  TOKCHKAaHTOB B
MIpHUpPOJIE.

72. HMnakTHOE pacTipocTpaHEHUE TOKCHKAHTOB B IIPHPO/IE.

73. HckyccTBEHHO co3/1aBaeMble HCTOYHUKH 3aTPS3HCHHUS.

74. Bo3znelicTBre TOKCHKaHTOB Ha TIOYBEHHOE OMOHACEIICHHE.

75. Bo3szaeilicTBHEe TOKCUKAHTOB Ha ITYEL.

76. Knaccugukanus OCHOBHBIX TOKCHKAHTOB IO TPUPOJE
MIPOUCXOXKICHUS.

7. Yro HaA3bIBAIOT  3arpsA3HSIONIMMM  BEIIECTBAMH U

TEXHOT€HHOCTRIO diIeMeHTa?
78. TTonsatue TM.
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79.
3arpsI3HUTENSIMH.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94,
95.
96.
97.
98.
99.
T™.
100.
101.
102.
MHUKOTOKCHUHBI?
103.
104.
105.
106.
JKMBOTHBIX?
107.
108.
1009.
110.

HazoBute ocHOBHBIC TM, ABJAOMUECA NPUOPUTECTHBIMU

Toxcuunocts TM 10 KJ1accaM ONACHOCTH.
XapakTepucTHKa KaJMusl.

XapaKkTepucTHKa PTYTH.

XapaKTepHUCTUKa CBUHIIA.

XapaKTepuCTHKa KOOabTa.
XapaKTepHUCTUKA HUKEIS.

XapaKTepHuCTUKa Maprasua.
XapaKkTepuCTUKa MEHU.

XapaKTepHuCTHKa MOIHOICHA.
XapaKTepHUCTUKa XpoMa.

XapaKTepUCTUKA LIUHKA.

Hctouynuku noctyrmienuss TM B atmocdepy.
TM B BozE.

TM B nouse.

TM B MUKpPOOpraHu3Max.

TM B pacTeHusX.

TM B rpudax.

TM B npoayKUHUH.

Bo3znelictBue TM Ha TEIIOKPOBHBIX.
MeponpusaTis N0 CHIKEHHIO 3arps3HEHUs NPOLYKLIHU

Uro Takoe MHKOTOKCHHBI?
ToxcHIHOCTH TPUOHBIX METAOOIHUTOB.
KakuMu  OTIIMYUMTENBHBIMH  CBOMCTBaMH  00JamaroT

[onarne «AQraTOKCHHBD).

IHonsTe «OXpaTOTOKCHUHBD.

[Ipu3Haku oTpaBlIeHUS MUKOTOKCHHAMU.

KakoBbl CHMITOMBI BO3JIEHCTBHS MHKOTOKCHHOB Ha

BrusHMEe MIKOTOKCHHOB Ha C/X PacTCHUH.

MexaHU3M NIEHCTBUS TOKCHHOOOPA3YIOIIHX TPUOOB.
Hopmatusbl coneprxaHusi MUKOTOKCHHOB.

Kak Bmustor  akojormdeckue  (HakTopsl HA  POCT

TOKCHHOOOPAa3yIomuX rpudoB 1 00pa3oBaHNE TOKCHHOB.

111.
112,
113.

[Ipo¢umakTika MEKOTOKCHHOB.
JleTokcukanusi KOpMOB.
Bakrepuy U aKTMHOMHILIETHI KaK BO3MO>KHbIE TOKCUKAHTBI

OKpY>Karoulei cpeabl.
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114. 3ooTokcukonorus. Jlaite onpeneneHue.

115. Knaccudukaius simoBUTHIX )KUBOTHBIX.

116. Yro Takoe AUOKCUHBI?

117. HcTouHnKH TUOKCHHOB B OKpY Karoulei cpene.

118. DU3UKO-XUMHUUECKUE CBOICTBA JUOKCHUHOB.

1109. Kak mposBisiercss BIHSHHE TUOKCHHOB Ha JKUBBIC
OpTaHU3MBI?

120. Uro sBIseTCs NEHCTBYIOMNM BEUICCTBOM «OPaH)KEBOTOY
areHTra M Kakoe JCHCTBHE OKa3bIBacT Ha pacTeHue?

121. MexaHn3MBI TOKCHYECKOT0 JENCTBUA JHOKCHHOB.

122. TpaHCTIOPT AMOKCHHOB B ITOYBE, BO3IyXE, BOJIC.

123. MepsI 10 CHIDKEHHIO OITACHOCTH TUOKCHHOB.

124, Uro Takoe OeH3aMUPEeHBI?

125. OCHOBHBIC HCTOYHUKHU OCH3AMMPCHOB?

126. Uro Takoe MeCTULUABI?

127. ToxkcukosoruyecKkas XapakTepuCcTHKa IECTULUAOB.

128. UeM omyinyaeTcst AeHCTBHE IUOKCHHOB M MECTUIHIOB OT
BiausiHUA TM 1 HUTPaTOB Ha OPraHW3M TEIUIOKPOBHBIX ?

129. Uro Takoe HUTPATHI?

130. Uro Takoe HUTPUTHI?

131. Uro Takoe HUTPO30aMUHBI?

132. OCHOBHBIC ICTOYHUKH HATPATOB.

133. BnusiHMEe HUTPAaTOB M WX TPOU3BOAHBIX Ha 370POBHE
YeJIOBEeKa U CeNIbCKOX035CTBEHHBIX KUBOTHBIX.

134. CyIIHOCTh METTEMOTIIOOMHEMHH.

135. IIpeBpalieHue HUTPATOB B OpraHU3MeE.

136. BoccraHoBiieHHE HUTPATOB.

137. 3aBHCHMOCTh COJICP)KAHUS paclpelesieHHs] HUTPAaTOB B
pacTeHusX OT BUAA U COpTa

138. OcHOBHBIE (PaKTOPHI, CIIOCOOCTBYIOIINE HAKOILUICHUIO
HHUTPATOB B PACTCHHUSX.

139. BrusgHue ycnoBuii XpaHEHHUS OBOINEH Ha COICpKaHHE
HUTPATOB ¥ HUTPHUTOB.

140. Brnusinue ycnoBuid nepepabOTKH OBOIIEH HA CO/EpKAHUE
HUTPATOB U HUTPHUTOB.

141. CHmWXKeHHEe COJepXaHHWA HHUTPATOB W HUTPUTOB B
MPOJYKIUH PACTEHHEBOJICTBA.

142, Knaccupukamusis MeTOIOB OINpeeNieHHsT COIAepKAHUSA
HHUTPATOB.

143.  Kakyio OnacHOCTh HHUTPaThl M HUTPHUTHI IPEICTABISIOT

JJIA paCTGHHﬁ, JKMBOTHEIX U YeJIoBeKa?
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144. IIpencraBurenu KaK#uX CEMENCTB OTJINYAIOTCS
MOBBIIICHHBIM COJICPIKaHHUEM HUTPATOB?

145.  Pacnonoxute TpEACTaBUTENEH CEMEWUCTB  OBOLIHBIX
KyJIBTYP B IOpPsIIKE YObIBaHMS HAKOIUICHUS! HUTPATOB.

146.  Pacnomoxute TpeACTaBUTENEH CEMEHCTB  3JIAKOBBIX
KyJIBTYp B NOPsIIKE YOBIBAaHMS HAKOIUICHNS! HUTPATOB.

147. Kakme w3 OBONIHBIX KyJNbTYp OTIHYAIOTCS HHU3KAM
HaKOTIJICHHEM HHUTPaTOB?

148. HazoBute mpudwHb BUIOBOH CHENU(UKHA HAKOIIICHUS
HHUTPATOB.

149. Kak 3aBucur Hakomieame NOs 0T  akTHBHOCTH
HUTpaTpeayKTa3bl?

150. OT 4ero 3aBUCHUT HAKOIUIGHHE HHUTPATOB B OTICIBHBIX
4acTAX OPraHOB U TKaHEeW pacTeHUH?

151. Oco0eHHOCTH HAKOTUICHHUSI HUTPATOB B MsICE.

152, [lpuunHBL ¥ OCOOEHHOCTH  HAKOIUICHHMST HHUTPATOB B
MOJIOKE.

153. Kak Bvl cumracTe HHTpaTOB OOJbBINE COICPKHUTCI B
CBIPOM MSICE WJTH KOJIOACHBIX M3JENHUSX, U ToUeMy?

154, UTo MpOUCXOAUT C HUTPATaMU TIPH CHIIOCOBAHUH?

155. KakoBel  mociencTBHs =~ HAKOIDICHHWS  HHTPATOB B
pe3yibTaTe CHIOCOBaHU?

156. OT wuyero 3aBHCAT pa3Mepsl IOTeph HHUTPATOB IIPHU
CHJIOCOBaHUH KOPMOBBIX KYJIbTYp?

157. Kakme cnocoObsl mnepepabOTKH CeIbCKOXO03SHCTBEHHON
MPOJYKIUH MO3BOJISIIOT CHU3UTh YPOBEHb HUTPATOB?

158. Kaxk mpaBHIbHO XpaHWTH MOJYYCHHYIO IMPOAYKIUIO BO
n30exKaHue HAKOIUICHNS] HUTPATOB U MEPEX0/ia UX B HUTPUTHI?

159. Uro Takoe pamTuoaKTUBHOCTH?

160.  EcrecTBeHHas M NCKYCCTBEHHAs! paJIMOAKTHBHOCTD.

161. XapakTepucTHKa anb(a-4acTull.

162. Xapaktepuctuka OeTa-4acTuil.

163. Uro Takoe U30TOIBI?

164. Haiite  ompeneneHue  HOHATHIO — KUOHHU3UPYIOLIEE
H3ITyYeHHEN.

165. Buas! n3nydenuii.

166. OCHOBHBIE KOJIMYECTBEHHbIC XaPAKTEPUCTUKH U3ITyUSHHUSI.

167. IlyTn nonananus paiuoOHYKJINJIOB B OPraHU3M.

168. I'pymisr mydeBbIx 3¢ exToB y deraoBeka.

169. Cragnu pa3BUTHA paJAnOOMOJIOTHMYECKOTO Tpoliecca B
OpraHusMe.
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170. Kax ymMeHpIIUTE BO3/IeHCTBUE paguanuu?

171. Uro Takoe paauonpoTeKTOPhI?

172. IToBenenue paaIMOHYKINIOB B OKPY KalOIIEH cpee.

173. PanuoHykIuabl B HOYBeE.

174.  EcrecTBeHHbIC U HCKYCCTBEHHBIE PAIMOHYKIIH/IBI B TOYBE.

175. Murpanust paAHOHYKJIHIOB B TTOYBE.

176. Ot KaKHIx (akxTopoB 3aBHCUT HaKOTIJICHHE
PanuoOHYKINAOB PACTCHUSIMH.

177. 3aBHCHMOCTh TOCTYIUICHHUS PAaJUOHYKINAOB M3 ITOYBHI B
pacTeHus OT arpOTEXHUKH BO3/ACIBIBAHUS KyIbTYPHI.

178. Uro Takoe a’panbHOE PagiOaKTUBHOE 3arps3HeHne?

179. OT uyero 3aBUCUT KOHIEHTpalUs PaJUOHYKIHIOB Ha
pacteHusx?

180. JlelicTBHEe HOHU3UPYIOUIUX U3ITyUYCHUH HA HKUBOTHBIX.

181. Meponpustus 1o CHUXCHUIO COJZlepKaHus
PaIUOHYKINAOB B MPOIYKIUH PACTCHUEBO/ICTBA.

182. OpraHu3alOHHBIE MEPOTIPUATHS.

183. ATPOXUMHYECKHE CIIOCOOBI.

184. ATpOTEXHUYECKHE TIPUCMEI.

185. CriermabHBIC BUIBI METTHOPALIAH ITOYB.

186. Menuopanus JIyroB u MacTOMIIL.

187. duromenropanus 3arps3HEHHBIX T0YB

188. TexHonormueckue MIPUEMBI nepepaboTKu
pacTEeHMEBOAYECKOW  MPONYKIMH  JUIsi  YMEHBLIGHUS  COJepIKaHHs
PaIUOHYKIHIOB.

189. HazoBure ueThlpe 30HBI PajMOAKTHBHOTO 3arps3HEHHS,
0XapakTepU3yHuTe ux.

190. MepomnpusTust 1o CHUKECHHIO CoJIep KaHus
PalMoOHYKIMAOB B  JKMBOTHOBOJAYECKOH W  CEIIbCKOXO3SHCTBEHHON
MIPOYKIINH.

191. B yem mposiBrsieTcs OMacHOCTh KOHTAMHHAHTOB?

192.  JlekapcTBeHHBIE CpEICTBA, NPUMEHSEMBIE B CEIBCKOM
XO035HCTBE, KaK BOBMOXXHBIE KOHTAMHUHAHTHI MTUIIEBBIX MPOIYKTOB.

193. AKycTHYecKOe 3arpsi3HEHHUE.

194, MeponpusiTust 1O  CHW)KEHUIO  BpPEJHOTO  BIIUSHHUS
KOHTaMHHAHTOB.

195. ToJIepaHTHOCTb JKUBBIX OPraHU3MOB K TOKCHUKAHTaM.

196. Om3nueckue W XUMHYECKHE CBOHCTBA  PaCTCHHH,
HCTIBITHIBAIOIIUX CTPECC OT 3arps3HEHHs BO3IyXa.

197. MyTareHHoe, KaHUEPOI€HHOE JIEHCTBUE TOKCHUYHBIX
BEILIECTB.
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198. HazoBute oCHOBHEIEC MEKAYHAPOJAHBIC aKThI IO PA3BUTHUIO
KOHTpPOJIsI 3a COCTOSIHUEM oxpyma}omeﬁ cpeanl U nanTe uMm KpaTKyro

XapaKTEePUCTHUKY.

199. CTpyKTypa 9KOJOTHUECKOTO KOHTPOJI.

200. PernamentupoBaHue cofep kaHus TOKCUKAHTOB.

201. Bugst  HOpMupoBaHHWS ~— TOKcHKaHTOB.  CaHHTapHO-
THTHEHIMYECKOE HOPMUPOBAHHUE.

202. CxeMa OIIEHKH IT0YB CeJIbCKOXO03SICTBEHHOTO Ha3HAUCHHUS
KaK IpAMEp HOPMHUPOBAHHS HOJUIFOTAHTOB.

203. Kakme myTw W Mepsl CYHOICCTBYIOT II0 CHIDKCHHIO
JEHCTBUS TOKCHKAHTOB?

204, Kakue npuHIUIEI MOJIOXKEHBI B OCHOBY IKOJIOTMYECKOTO
KOHTpOJIs?

205.  I'paMOTHOE UCIIOJIB30BaHUE CPEJCTB XUMU3ALHH.

206. Kakue mpuMecH TPHCYTCTBYIOT B  MHHEpalIbHBIX
yIOOPEHUAX M B KAKUX KOJIMYECTBAX BHOCSTCS B MIOYBY?

207. Kakue HeraTHUBHBIE TIOCJIEACTBHS BO3MOXHBI  IpHU
MIPUMEHEHNH OPTaHNYECKHUX yI00peHnii?

208. Kakwe BUABI OpraHWYeCKHX MAaTepHalOB MOTYT OBITh
UCTIONIb30BAHBI B KAYECTBE OPTaHWIECKUX YHAOOpEeHUH?

209. Kakme cCymecTByroT TIyTH CHIDKEHHS HETaTHBHOTO
JEWCTBUS MIECTULUIOB?

210. Brenpenue nocTixeHUH OMOTEXHOIOTHH.

211. Kakue HOBbIE MmTaMMBl MHKPOOPTAaHU3MOB O00JIAAIOT
BBICOKO# a30T(hUKCHUpPYIONIeH CIIOCOOHOCTHIO?

212.  Yro takoe Gammin?

213. Uro Takoe MUKPOOHOIOTHYECKHE TIECTUIIUIBI?

214, Kak monmy4aroT 1 IpUMEHSIOT 300KOMITOCT?

215. Uro u3 cebsS TpEACTaBISIOT TPAHCTCHHBIE PACTCHUS WU
KaK{M ITyTeM UX ITOJyqatoT?

216. OcoOeHHOCTH BBIPANIMBAHUS TPAHCTCHHOTO KapTOQEIs.

217.  TlomoxuTenbHBIE ¥ OTPUIATEIbHBIE CTOPOHBI BHEAPEHHMS
TPAHCTEHHBIX PACTEHUH B CEIbCKOXO03IHCTBEHHOE IPON3BOJICTBO.

218. Pa3Butue tpancrenetuxu B Poccun.

219. Pomb  TYMHHOBBIX  MpemapaToB B  IOJyYCHHH
9KOJIOTMYECKH YUCTOM MPOIyKIUU?

220. I[IpumeHerne CTUMYJATOPOB pocta (HUKGaH) I
YMEHBILIEHHUS BPETHOTO BIHMSHUSI TOKCUKAHTOB.

221. Vcnonp30BaHue adbTEPHATUBHBIX CHCTEM 3EMIICICTIHSL.

222. Uro Takoe pekympTuBamms 3emens? Korma oHa
npumensiercs’?
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223. HazoBute nopsi 1ok NpOBEACHUS PEKyIbTHBALUH.

224,  Kakue OCHOBHBIE TpeOOBaHUS HEOOXOIUMO COOJIONATH
IIPU PEKYJBTHBALIIH 3€MEJb.

225.  Kakwue arposkojornieckue Tpe0OBaHMs CyIIECTBYIOT MIPU
MIPOBEJICHUH BCKPBILIHEIX paboT?

226. Uro Takoe ¢uTtoHIMas? Ha3oBuTe wW3BECTHBIE BaM
(UTOHLMTHEIE paCTCHUS.

227. Or d9ero  3aBUCHT  WHTCHCHBHOCTb  BBIICICHHSA
¢uTOoHIHI0B?

228. 3anmaun ¢puToAM3aliHa.

229. Knaccudukarms (UTOHIINTHBIX pacTeHmi 1o
NpOoQHIAKTUUECKUM U JIeYeOHBIM CBOMCTBAM.

230. HazoBute u3BeCTHBIC BaM MMaTOT€HHbIE MUKPOOPTAHU3MBL.

231. UYro takoe utoreHHoe mosue?

232. JlekapcTBeHHBIE (PUTOHIINAHBIC PACTEHHSI.

233. DUTOHLUABI B 3aIUTE PACTCHHUI.

234, Uro Takoe aHTUIOTHI?

235. Hctopus pa3BUTHS aHTUAOTOB.

236. Buaer anraronmsma siga ¥ aHTHIOTA.

237. DU3NKO-XUMHYCCKHI aHTarOHM3M H €TI0 MPOSIBICHHE.

238. XUMIYECKUI aHTarOHU3M.

239. AHTHIOTHI IPSIMOTO U (PYHKIIMOHATBHOTO JEHCTBUSI.

240. Buas! GyHKINOHATBHOTO aHTarOHW3MA.

241. KoHKypeHTHBIN aHTarOHU3M.

242. He3aBucuMEbIil aHTaroHNU3M.

243. HexoHKypeHTHBIN aHTarOHU3M.

244, TpeboBanwusi, IpebSIBIsIEMbIE K aHTHAOTAM.

245, Okonoruueckas — Harpyska. PacdeT  3KOJOTHYECKOM
HarpysKu.

246. BpenHbie BemecTBa B JoMe.

247. OtpagsieHue rpudoaMu.

248. CamooTpaBieHHe.

249.  Yro Takoe 3KOJOTMYECKas aTTeCTAlMs M MACIOPTH3ALHS.
Kax ona npoBoaurcsa?

250. JIJist 94ero CyIIeCTBYET SKOJIOTHYECKAast IKCIIEPTH3A.

251. @DYHKIMH 5KOJOTMUECKON 3KCIIEPTU3BI.

252. OOBEKTHI IKOJIOTHIECKOH IKCIIEPTU3HL.

253.  TIpobGnema 0TX0J0B. 3arpsi3HEHHUE OKPYIKAIOLIEH Cpe/ibl.

254, [IyTn yTHIM3aIuy OTXOI0B.
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255. Yro CACPIKMBACT IPUMCHCHUC OTXOHAOB KaK OpraHoO-
MHHEPAJIbHBIX yﬂO6peHHﬁ Ipyu  BbIpalllUBaHUU CEIbCKOXO03IMCTBEHHBIX

KyJnbTyp?

256. MeToapl OYUCTKU BOBI.

257. Yro mompasymeBaeTcs ToA TepMuHOM «be30TxomHbie
TEXHOJIOTUN»?

258. OCHOBHEBIE TIPUHITAIIBL CO3IaHUA 0€30TXOIHBIX
MPOU3BOJICTB.

259. Kak mpoBomuTcs IeTOKCHKANS OYB?

260. CHmKeHHEe SKOJIOTUIECKON HAarPy3KH Ha SKOCHCTEMBI
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3AJJAHUE
Ha BBIINIOJIHCHUE caMOCTOﬂTeJIbHOﬁ paﬁOTLI

OHpe)IeJ'II/ITL BO3MOXHOCTb IOJIYYCHHU S DKOJIOTUICCKU Oe30macHoOM
IpoaAyKIUn B YCJIOBUX 3arps3HCHUSA arpolcHO30B
TOKCHKAaHTaAMMH.

HazBanue kynbTypsl

Bpennbie opranuzmsl

Twun mouBsl

DHU3UKO-XMMIYECKHE MTOKA3aTeIN IIOYBEI

Ha3panue paanonyximga

T110THOCTS 3arpsA3HeHus pajuoHykmuaoM, KU/km?

Hannuwme u COACPIKAHUEC TAKEIIbIX MCTAJIJIOB

Conep)kaHue HUTPATOB

prwepi-ta;z memamuxa 015 8bINOJHEHUS CAMOCMOSMENbHOU pa60mbl

1. [Toy4enne 3xosornyecku 6€30MacHON MPOAYKIIUU parica
B YCJIOBHSIX 3arpSA3HEHUS arpOIICHO30B

2. ITomy4yenne sKoJIOTHUECKH O€30MACHON TPOAYKIMH PXKHU
03UMOH B YCIIOBHAX 3arpsi3HEHUS arpoIieHO30B

3. ITomyuerne sKojorHUecKH O€30MacHON  MPOTYKIHMU
CaxapHOH CBEKJIBI B YCIOBHIX 3aTPSA3HEHHS arpoIeHO30B

4, [Tomydenune oskosormyeckn 0€30IMaCHOM  MPOIYKINHU
KapTodes B yCIOBUSX 3arps3HEHUs arpOLICHO30B

5. [Tomydenune osxosormyeckn O€30MaCHOM  MPOIYKINH
JIIOLIEPHBI B YCIOBUSX 3arpsI3HEHUS arpoLE€HO30B

6. [Tomydenune osxosormyeckn O€30MaCHOM  MPOIYKINH
S0JIOHN B YCIIOBHUSIX 3arPSA3HEHHS arpOIEHO30B

7. ITomydyenne 9SKOJIOTHYECKH OE€30MacHOW  MPOIYKITUU

orypua 3/T B yCIOBUSX 3arps3HEHHUS arpoLEHO30B
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8. HonyquI/Ie JKOJIOTMUECKHU O€30IMacHOM NIpOAYKIIMHM OBCa B
YCJIOBUSX 3arpsA3HCHUS arpoicHO30B

9. [Momydenune oKosorudyeckn O€30MACHOM  MPOIYKLUH
CMOPO/IMHBI B YCJIOBHSIX 3arPsI3HEHHS arpoleH030B

10. [omydenune oKoyormyeckn O€30MACHOW  MPOIYKLUH
KyKYpYy3bl CaxapHOH B YCIIOBHUSIX 3arpPA3HEHHUS arpOLCHO30B

11. [Momyuerne HKOJMOTHYECKH O€30MacHOM  MPOLYKIUH
3EMJITHUKH B YCIIOBHUSX 3arpA3HEHHS arponeHO30B

12. [MomyueHne SKOJMOTHYECKH O€30MacHOM  MPOSYKIUH
KaIyCTbl OEJIOKOYaHHOH B yCIOBUSX 3arPA3HEHMS arpOLECHO30B

13. [Momyuerne HKOJMOTHYECKH O€30MacHOM  MPOSYKIUH
TIIEHHIBI 03UMOI1 B YCIIOBHSIX 3arpsI3HEHHS arpolieH030B

14. IMomyuyeHne SKOJOTHUECKH OE30MACHON  MPOIYKIIMU
KPBDKOBHHUKA B YCIIOBHSX 3arpsi3HEHUSI arpolicHO30B

15. [onydenune oSkosoruyeckn O€30MaCHOM  MPOIYKLUH
MOPKOBH B yCJIOBHSX 3arpsi3HEHUS] arpOLICHO30B

16. [Monydenue oSkosormyeckn O€30MaCHOM  MPOIYKLUH
CBEKJIBI CTOJIOBOH B YCIIOBHSIX 3arpsI3HEHHS arpolieHO30B

17. [MomyueHne SKOJMOTHYECKH OE30MacHOW  MPOSYKIUH
ropoxa B YCIIOBHSAX 3arpsI3HEHUS arpoIeHO30B

18. [MomyueHne HKOJMOTHYECKH OE30MacHOW  MPONYKIHU
TIOJICOJTHEYHHKA B YCIOBUSX 3arps3HEHNS arpOLCHO30B

19. [Tomyuerne dKojorHUecKd  O€30MacHON  MPOTYKIMU
MAaJIMHBI B YCJIOBHSIX 3arPsI3HEHHsI arpolieHO30B

20. [MonydeHue oSKoyorMyYeckn O€30MacHOM  MPOIYKLUH
IPYLIN B YCJIOBUSIX 3arps3HEHUS arpOLIEHO30B

21, ITomyuerne dKojMOoTHUECKH O€30MacHON  IPOTYKIMH
CMOPOJIMHBI B YCIIOBHSIX 3arpPsI3HEHHS arpolieHO30B

22, [Nomydenne sxomOrH4Yecky Oe30MacHON MPOMYKINH JIyKa
PEerdaToro B yCJIOBHUSAX 3arpsI3HEHUS arpoIieHO30B

23. [omyueHne 3KOJTOTHIECKH Oe30MacHON PO IYKIIHA

TOMATOB 3/T B YCIOBUAX 3arpsA3HEHHUS arpOL€HO30B
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Pa3gen 1. XapakTepucTHka BpeJHbIX OPraHU3MOB

CAMOCTOSATEJBHASI PABOTA

(Yxa3aTb Ha3BaHHE KyJbTYPbI)

B 3ToM pasznene Ha OCHOBaHWM TOJYYEHHOTO 3aJaHusi HEoOXOIuMO JIaTh

XapaKTepUCTHKY BPEIUTEISIM, MOBPESKAAIOUINM KYJIbTYDY,
copHsikaM. OCHOBHBIC JaHHBIE IO XapaKTEPUCTHKE BPEIHBIX OOBEKTOB
MIPECTaBUTh B COOTBETCTBUH C TPEOOBAHUSIMH TaOJIHII.

Tabmuna 1. XapaxkrepucTuka BpeauTenen
(Yka3aTh Ha3BaHUE KYJIBTYPBbI)

OONE3HAM U

HasBanue Bpensamas IIpuypoueHHOCTH VYcnosus,
BpeIUTENs ¢aza MOBPEXJICHUHN K ONaronpusTHBIE IS
¢benodazam pacnpoCcTpaHeHUs
pacTeHui BpEIUTENIS
Tabmuna 2. Xapaxtepuctuka 6ose3Heit (yxazathb
Ha3BaHUE KYyJIbTYPHI)
Hazpanme | BozOynurens Buemnue IIpuypouenn VYcnosus,
6osie3Hn MPU3HAKA 0CTh OnmarompusT
MIPOSIBJICHUS] | TTOBPEXKACHH HBIE JUIs
Gosie3Hn i K BO3HHUKHOBE
(denodazam HUS U
pacTeHui pa3BuTHA
60J1e3HH
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Tabmuna 3 — KpaTkas XxapakTepucTHKa OCHOBHBIX BUJIOB COPHBIX pacTeHUH,
pacnpocTpaHEHHBIX Ha MOCeBaxX (yxazathb
Ha3BaHUE KYyJIbTYPHhI)

HasBanue CeMeicTBO IloaTumns: buonoruuecka boranu-
BHJA s rpynna YeCKUU
KJ1acc
Boosx Croocro- MHO20NIemHUe | KOpHeomnpwvic- 08y001b-
nonesou yeemmuvle Kogble Hble
(Cirsium (acmposgvie)
setosum)

Pa3znen 2. PerjiaMeHTbI 1 HOPMATHBBI IPUPOI00XPAHHOTO
HCIOJIb30BAHUS OMOJOTHYECKUX U XMMHYECKHUX CPEICTB 3alUThI
pacTeHui

[Monp3ysick maHHBIMH TaOMUIBl 1, 2, 3 TPEAIOKHTH KOMIUICKC
MEPOTPUATHI, TO3BOJSAIONIMA  3alIUTUTH  KYJIBTYPY OT  BPEIHBIX
opraan3MoB. [logoOpaTh MECTUIMIBI ¥ OMOIOTHYECKUE CPEICTBA 3aIUTHI
pacTeHuid, 3amoHUB Tabaumel 4, 5, Cunenath BBIBOA O MPHUPOTOOXPAHHOMN
esIeco00pa3sHOCTH BEIOOpA OMpeeNICHHBIX IpenapaToB.

2.1 buomornueckui MeETOI
Tabnuna 4 - bruonormaeckue MEpONPUSATHSI, HAlIPaBJICHHBIC HA 3AIIUTY

KYJIBTYPBI
Haumenosanue IIpoTuB KakuX BPEAHBIX Oco0eHHOCTH TPUMEHEHUS,
OUONOTMYECcKOT | OpraHU3MOB HANPaBJICHO HOpMa pacxoja, KpaTHOCTh
0 CpelCcTBa JieicTBHE 00paboToK
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2.2 XUMHUYECKHUII METOI
Tabnuna 5 - XuMudeckue MEpOTPUSITHS, HATPABIICHHBIC HA 3aAIUTY

KYJIBTYPBI
Hopwm
a Cnoco0,
Pexome
Bpennsr pacxo | Kparta | Cpok BpeMH,
No HITyEMBbI
o e . Haznau na OCTh | OXuaa | 0cOOEHHOCT
opraHu3 eHue nperna | o6pabd HUS, u
1§ TIECTHUI]
MBI para, OTOK CYT. IPUMEHEHN
139103}
n/xr/t o
a,T
Onpuvickusa
Oonone Hue npu
muue u svicome 10-
Ilocnes
MHO20T 15cm
emnue | 3emnnex cxodog noipes
1 b 1,0 1 60 P
31aK08 Cynep noazyuezo,
2epouyu
ble P He3a8uUcUMo
COpHSIK om ¢aszvl
u pazeumusi
KyJbmypbl
Tabnuma 6 — XapakTepUCTHKa PEKOMEHIYEMBIX TIECTUIIIOB
HasBanue | HeiictByto | Xumuueck | Conmepkan | [Ipemapar | Kmacc
necTunua | mee Wii Ki1acc ue UBHas OIIACHOCTH
a BEILIECTBO neiictByto | ¢opma UL
IIETo TEIJIOKPOB
BEIIIECTBA, HBIX/ 1A
% nyen
3ennex Tanoxcugh | apunoxcu 10,4 Konyenmp 2/3
Cynep on-I1- enokcun am
Memun ponuoHnam aMyabCUU
bl
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2.3 buojoruyecku akTHBHBIC BEIICCTBA M KOMIIOHCHTHI Y I00PUTEIBHBIX
cMmecen

Tabnuna 7 - BHOJIOTHYECKH aKTHBHBIC BEIIECTBA M KOMIIOHCHTHI
YIOOPHUTEIBHBIX CMECei

TokcHuKaHT, IPOTUB

Hazsanne KOTOpOTO,
OcoOeHHOCTH TIPIMEHEHHS
BEIIIeCTBa HaIPaBJICHO
IEUCTBUE

Pasnea 3. Pacuer 3K0J10ru4ecKoil Harpy3Ku MCIOJIb3yeMbIX
XMMHYECKHX CPE/ICTB 3aIIMThI PACTeHHit

[IpoBecTH pacdeT 3KOJIOTHIECKOI HArPy3KH HCIIOIB3YEMBIX IIECTHIIHIOB.
Jiis pacdera SKOJIOTHIECKOM HArpy3KH CYIIECTBYET hopMya:

_ HP=*T,,
T

r7Ie DOH — 3KoJIoTH9ecKas Harpyska (yci. en);
HP — HOopMa pacxoza JAeiicTBYOLIETo BEIecTBa, (Mr/Ta);
Ty, — mepuof momypacmasa npenapara (MecsIeB);
T — TOKCUYHOCTB JIJIsI TETIIOKPOBHBIX (MI/KT)

On

Tabmuna 8 - PacueT 3K010rn4ecKoii Harpy3KH UCIIOJIB3YEMBIX CPEJCTB
3alUThl PACTEHUN

Ne | Hammenosann | Hopma | Hopma | Ilepmo | Toxcuu | Dxonormu
1/ | empemapara, | pacXxox | pacxon hit HOCTb ecKast
I coJiepKkaHne a an.B., HoJIyp ULt Harpyska
I.B., % npenap MI/ra | acmaja | TeIJIoK
ara, B POBHBIX
JLKT/Ta, MouBe, | , MI/KT
T MecsI]
€B

Tlocne pacueTa 3K0JIOTMYECKON HArpy3KH Ka)/I0ro Mpernapara, OHa
CyMMHpPYETCS U OTpeNessIeTCs sl BCEro MOJs Ha ce30H pabot. JlaHHBIE
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pacueta 3aHocsTcs B Taba. 8. JlemaroTcs BBIBOJBI 00 OTHOCHTEIILHOM
9KOJIOTHYCCKOW  OMACHOCTH TMPUMEHCHHS MpPErmaparoB, UCXOII W3
CIEIYIONINX TPEACTABICHUI: €CIM JKOJIOTUYCCKas Harpy3ka MeHee 10
yci.ed., TO OHa cuuTtaeTcs OezomacHod, mo 100 ycn.em. - manoomacHO
(Teprmumoii), Harpy3ky ot 100 nqo 1000 yci.ed. OTHOCAT K CpelHEOnacHo
(HEOOXOAMMOH K KOPPEKTHUPOBKE), Harpy3ka 6osee 1000 yci.en. cauraeTcs
OTacHOH, TpeOYyIOTCS paguKaIbHBIE MEPHI IO €€ CHIKEHHIO.

Pa3gen 4. CBoiicTBa U perjiaMeHTHPOBaHME TSLKEJbIX METAI0OB

OmnmcaTh TOKCHKOJIOTHIO TSDKEJIBIX METaIOB, 3aKOHOMEPHOCTH MX
MUIpallud 10 NOpUpoAHbIM cpenaMm. Jlate xapakrepuctuky TM B
COOTBETCTBUH C 3aJjaHHMEM, yKa3aB HX 3HAUEHHE JUI1 PACTCHMH, JKHUBBIX
OpPraHW3MOB, HOPMHUPOBAHUE B IPUPOTHBIX Cpeax U MPOAYKIIHH.

IIpemioxxuTh  MEpOIpHATHS 1O OTPAHWYCHUIO IOCTYIJICHUS
TSDKEJIBIX METAUIOB M3 MOYBBI B pacTeHus. 1300pa3uTh cxemaTHYeCKd
pacnpenenenue TM o pacTeHUIO U IJIONY. 3aOJHUTh Ta0auIy 9.

Tabmuma 9 - CBoicTBa U PErIIaMEHTUPOBAHHE TSKEIIBIX METAJJIOB

Tsox 3Hauenne TM s Toxcukoiorus IJIK
eJIbI pacTeHHA, )KHBOTHBIX, TSDKETIOTO
i YeroBeKa MeTaluia
B B B
et 0 0 po
104 B
ana A P
BE € YK
a0%05¢
Pazgesn 5. XapakTepucTHKa IKOTOKCHKOJIOTHYECKOH CUTYallMH,
CJI0KUBIIEICS MO/ BJAUSIHUEM PATHOHYKJIUI0B
B JTAHHOM paznerne HE00X0TUMO JIaTh OIICHKY
3KOTOKCHKOJIOTHUYECKOUN CUTyanunu, CJI0KUBIIEHCS BCJICACTBUC

MOJUTIOTAHTHOI'O JIEUCTBUS PAJUOHYKIUAOB Ha 3KOCHCTEMBI Pa3IMYHOTO
YpOBHsI, OOO3HAYHTH BO3MOXKHYHO JCTpajallii0 WX TMOJ[ BIUSHHEM
TOKCHKAaHTa, a TakkKe MPEMIOKUTh MEPONPHUITHS IO YCTPAHEHHIO
HEraTUBHOT'O BIIMSHUS PAJAMOU30TOINIOB HA OKPYXKAIOUIYIO CPEAY U 310POBbE
YeJIOBEKa.

5.1 Pacyer xonmyecTBa paguOHYKIMAOB B mouBe. HMcxoas u3
3aaHMs 10 3arps3HCHHOCTH TeppuTopun paanonykiugamu (Cs-137 u Sr-
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90), Haxo[AUIMMHUCS Ha ONPENCNCHHOW IUIOIAAM C  IUIOTHOCTBIO
sarpsasHenns B KU/kmM? M KoNMYECTBa paJMOHYKIMIOB B TI0YBE M0A00paTh
ACCOPTHMEHT CEJIbCKOXO3SMCTBEHHBIX KYJIBTYD, BO3JC/IBIBAHHE KOTOPHIX B
0003HAUYEHHBIX YCIIOBHUIX BO3MOKHO.

Pacuer konuuecTBa pPagMOHYKIWIOB B IIOYBE MPOBOJST MO
cienyromei popmyIe:

— A*Tllz *M
0,693+ .7 * K

I'ne P — konu4ecTBO paiuoHyKIuAaa, MI/M® TIOUBBI;
A - aKTHBHOCTb PaJUOHYKINAA B pacnanax B CEKyHIY;
T % - nepuon nonypacnana U30Tona B CeKyHax;
M — MaccoBO€ 4HCIIO U30TOMa;
JI — yucno ABoranpo;
K 06bem nousst 1 M3 npu mwiotHoctr 1,1 r/em.
Uro0B! caenaTh pacyeT KOJIMIECTBA PAAHOHYKINIA HA | ra, IoIy4eHHBIN
pesybTaT yMHOXkaroT Ha 10000, a nepecuer Ha | km® TpeOyeT yMHOKEHUS
emie Ha 100.
5.2 CocTaBuUTb CEBOOOOPOT C YYETOM IUIOTHOCTH 3arpsisHEHUS
paaroHYKIHIA KU/xm2,

Pa3gen 6. PernaMeHTUpOBaHMe HUTPATOB B NPOAYKIUHU
PacTeHHEBOACTBA

Kpatko W310XMTh TPEANOCHUIKM HAKOIJICHWS HUTPAaTOB B
MIPOAYKIIMK PAaCTCHHEBOJCTBA. YKa3aTb B UYeM COCTOUT OIACHOCTh
HHUTPATOB, HUTPUTOB U HUTPO30aMUHOB.

6.1. Omnpenenuts My TH HCTIOJIb30BAHUS TIPOTYKINHT
pacTeHWEBOACTBA HA OCHOBAaHMH IIOKa3aTeleil colepKaHus HHUTPATOB,
JaHHBIX B 3aJJaHNH, B CPaBHEHUH MX ¢ moka3zaressimu [1J1K.
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Ta6muua 10 - Onpenenenne myTei NCIOJIB30BAHUS MPOTYKIIUH
PacTeHUEBO/ICTBA

Ne | IMomyuenna | Copmepxanu | IIJK, mr/kr | Meponpusr Iyt

n/ | TpOmyKIUsL MI/KT YMEHbIIIAI0 HUs
i} e

KOJIUYECTBO
HUTPATOB B
MOJTY4EHHO

i
MPOAYKIIUHI

6.2. 1300pa3uth cxeMaTH4ECKH pacIpeie/icHHe HUTPAaToB B
pacTeHuu.

Paznen 7. AFpOTeXHI/l‘leCKl/Ie U arpoxXMuMHY€CKUe MeponpusiTus,
HanmpaBJC€HHbIC HA CHUKCHHE OITACHOCTH TOKCUKAHTOB

B naHHOM paszene Ha OCHOBaHMM HMH(GOPMAIMH, TOJYYEHHOH B
3aJaHUM MO YCIIOBHMSAM BBIPAIIMBAHUS CEIBCKOXO3SMCTBEHHBIX KyNBTYp
(TMII TIOYBBI, €€ arpoXMMHYECKHE IOKa3aTelH, IUIOTHOCTh 3arps3HEHHA
PaIvoOHYKINAAMH, HUIMYNE U COJIEPKAHKUE TSDKENBIX METAJUIOB) 10J00paTh
KOMIUIEKC ~ arpOTeXHMYECKMX W arpOXMMHUYECKUX  MEpOIpPHATHH,
CHOCOOCTBYIOIINX CHUKEHHIO TOKCHYHOCTH TTOJUTIOTAHTOB.

Tabmuna 11 — ITonydeHne sKoI0rHUecKy 0€30MacHON IPOTyKITH
(yxa3aTp Ha3BaHHE KyJIbTYPHI)

Kanennapusie | ®aza ArpoTexHu9YecKue u OsxumaeMblit
CpPOKH pa3BUTHA | arpoXUMHYECKHE pe3ynbpTar
MIPOBEACHUS KyJIbTYpBl | MEPOIIPUATHS

pabot

(nexana,

MECSIIT)

CHCJ’I&TL BbIBOJI O BO3MOXHOCTHU MOJYYCHUSA ISKOJIOTMYCCKU
Oe3omacHoi OpoayKIunu B KOHKPCETHBIX YCJIOBUAX
3arpsA3HEHUA arpol€HO30B.
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