KJIACTEPHAS BOJA H
BE3OITACHOE ITUTAHHE-
®AKTOPBI, OMTPEJE/IAIOIIHE
KAYECTBO 3/10POBbSA

ABTOpCKUM cemruHap BepoHsr Ctacus

Hayuno-uccnegoBarenbckas /labopaTopust MHTETPaTbHBIX
ouonHpopmanoHHbIX TexHOMOoTH OO0 «CPEPA» 1. MockBa



CopepxaHue BoAbl B OpraHn3me
yerioBeka

B opranusme B3pocioro
YeJsioBeKa C Maccou Ttena 65
KI. COAEPXKUTCS B CpeJHeM
40 7. BOJBI.

(COHCP)K&HHG BO/IbI B,OPraHHu3MC-4€/IOBCKaA N\

O

O

N3 Hux: 25 1
BHYTPUKJ/IETOYHAs, 15 1 — B
COCTaBe BHEKJIETOYHBIX
XUAKOCTEN OPraHM3Ma.

MO3I" MYCKYVJ/Ibl  KJICTKH

COAEPXAHME BOAL! B OPFAHM3IME
(8 cooTmOwesmm K MaCCe Tena, %)

KonnyecTBO BOABI B Tene 3-
MeCSTYHOTO TU101a- 95%, 5-
MecsTuHoro- 86%,
HOBOPOXeHHOT0- 70%,
B3POCJIOTO-

55-60%.




Boaa B nuLeBbIX NpoayKTax

-

Hawnbosee BpICOKOE Coflep)KaHme
BOJbI XapPaKTEPHO ISl [UIOOB 1
osoiueit (72—95%), Mmooka
(87—90%), B Katax- 10 80%, B
msice- 58-67%, ppiOe- TOYTH 70, B
xs1iebe- okoJj1o 50%.

3HAYUTETPHO MEHBIIIE BOIbI HAXOAUTCS B 3€pHE, MYKe, KpyIle, MAaKapOHHBIX
W3/Ie/TUAX, CYLIEHbIX OBOIIAX U IUIOAAX, OPEeXaX, MaprapruHe, C/IMBOYHOM Macjie
(12—25%).

MuHHMMaIbHOE KOJTMYECTBO BOJbI COMEPXUTCS B caxape (0,14—0,4%),
pPacTUTEILHOM M TOIIEHOM Macjie, KyJTMHapHbIX XHUpax (0,25—1,0%), MoBapeHHOM
COJTH, Yae, KapaMmeu 6e3 HaYMHKH, CyXoM Mostoke (0,5—5-%).

CBoiicTBa IMPOAYKTOB 3aBHUCAT HE TO/IBKO OT KO/TMY€CTBa co;gepmamef/ic;[ B HUX
BOJAbI, HO U OT CI)OPMI)I CBsA3U €€ C APYI'MHU BelleCTBaMU



CTpyKkTypa BoAbI

YnopsizoueHHass CTPYKTYPa MaKPOMOJIEKYII
SIBJ/ISIETCSA KJIIOYOM B MOBEJ€HUH BOJbI.

MMeHHO 371eCh TPOUCXOAUT HAKOTIEHHE DHEPTUU U
MHOPMaLIUH.

To/bKO B CTPYKTYpPHUPOBaHHOM BO/Ie, YKUBBIE MOJIEKY/IBI
HAIllero OpraHu3Ma CIOCOOHBI OCYILECTBIISITh MPOTEKAaHUE
BOKHEUIINX OMOPU3UUECKUX U OMOXUMHYECKUX PEAKIIHMA.
B T0 ke BpeMsi, 0OOBIKHOBEHHAsI TUTheBasi BOJA
npeCcTaBisieT COO0U XaoTHYeCKoe CKOTUIEHUE MOJIEKYIL.
Buonornyeckrie MoJyieKy/ibl CaMH HEITPOYHO PACIIOIOXKEHBI
MeX/Iy MOJIEKY/ITaMH TaKOU BOZBI U TIO3TOMY YAE€P)KUBAIOT
ee TI0XO.

YToO6bI MpeBpaTUTh OOBIYHYIO BOIY B
CTPYKTYPUPOBAHHYIO, [IJIsl yCBOEHHUS €€ Ha KJIETOYHOM
YPOBHE, OPTaHU3M TPATHUT CBOIO SHEPTHUIO.

W sTO¥ 5HEepruu 3aTpavyrBaeTCs TeM OOJIblile, YeM OOJTbIIIe
B BOZI€ BCSIKUX BPEIHBIX IPUMeCei 1

HeraTuBHON MH}OPMaILHH.
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Bopa HeCTpyKTypUpOBaHHAsI U CTPYKTYPUPOBAaHHAs
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Puc. 2. Monexy1a HeCTpYKTYPHPOBaHHOM BOIB! © %o g0y o §

Makpo knacrep

Puc. 1. Kaetxa # K1acTep HECTPYKTYPHPOBAHHOM BOJONPOBOIHOM BOIB!

YT00bI IMpeBPATHUTD O6bI‘{HYIO BOAY B CTPYKTYPHUPOBAHHYVY1O, [JIs1 yCBOEHUS €€ Ha K/IETOYHOM YPOBHE,
OpPraHMU3M TPATHUT CBOIO SJHEPI'HUIO.

W 5TO0Ii SHepruu 3aTpavrBaeTCs TeM OOJibliie, YeM OOJIblile B BOZle BCIKHUX BPeAHbIX TPUMeceil U
HeraTuBHOU MHpOpMaLUH.



BnnaHmne nHgpopmaumm Ha MONEKYNApHYHo
CTPYKTYPY

dusrky 1 MaTeMaTUKU 3HAIOT, YTO B BOObl
000 crucTeMe 00BEKTOB COLEPIKUTCS
nHdopMaLus 06 06 BEKTAX 3TON CUCTEMBI
(HampuMep KaKoi 1IBeT y 00bEKTOB, UX
pa3Mep, paCCTOSTHUE MEXAY HUMH U MHOTO

npyroi nHGOPMaAIIHH).

IIpyyeMm, eciu B3SITh B€ OJUHAKOBBIE
CHCTEMBI, HAalIPUMeP 3aKPBIThIN COCY[, C
OJVHAKOBBIM KOJTMYECTBOM MOJIEKY/T BOJIBI, _—
TO OKa3bIBaeTCsI, YTO MHGOPMALIUU OBLIO
ObI OOJIBIIIE B TOM COCY/le, B KOTOPOM
MOJIEKY/TBI PACIIOIarainuch ObI Oosee
yHOpSIZIOY€EHO.

[Topsaok

CnepoBaTenbHO, THPOPMALIMSI MOXKET CTY>KUTh MEPHUJIOM TOPSIIKA B CUCTEME.

B neBoM cocyze mopsizka 6osiblile, ceAoBaTeIbHO ¥ MHPOPMaLiuu Oosbile. A B TPaBOM COCYze
MOJIEKYJIbI BOJbI JIETAIOT XAaOTHYHO (B coCye Xaoc), M03TOMY U UHGOPMALIMU MEeHbLIIe.
[Touemy Tax? /leso B TOM, YTO AJ151 OITMCAHUSI IIPABOTO COCY/A JOCTATOYHO JBYX C/I0B: "B cocyze
XaocC", a 1s1 OTMCAHUSI JIEBOTO COCYZA MOTpelyeTcst 6obliIe C/I0B: "B cocyze MATh MOTEKYT
cob6panrch B Buje OyKBbI X B JIeBOM 4acTH cocyza". Termepb MOHATHO MOYEMY yIIOPsIZOYEHHbBIE
CHICTEMBI coZlep)KaT B cebe Ooblie MHPOPMAIUH.



[aeT nn Ham Boaa SHEPrut nnn sabupaet ee?

Boza, nMeroiasi XaOTUYHYIO CTPYKTYPY, OKHCJISIET HaC, OTOMpPAsi CHJIbI U 3I0POBBE, T.
K. OPTAaHU3M TPATHUT SHEPTHIO Ha €e CTPYKTYPU3ALIHI0, 3TO HEOOXOAMUMO JIJIsI ee
YCBOEHHMUSI.

Boza, nmerouias ynopsioueHHYI0 CTPYKTYPY - BOCCTAaHAB/IMBAET U O3J0PaB/IUBaeT.
K coxxanenuto, cerogHsi HpaKTU4YeCKU BCSI BOZA MOOXXUTEIBHO 3apPsDKeHa, TO eCTh
MepTBasi. B oprannsme KpoBb U Ipyrue XUIKOCTU UMEIOT 3apsiJ, MUHYC U UMEHHO
XUIKOCTb C OTPULIATEIbHBIM 3aPsiIOM MMPOXOAUT B KJIETKY. DTO 3HAYUT, YTO BOZY,
MOJIOXKUTE/IBHO 3aPSHKEHHYI0, OPTaHU3MY HY)XKHO «3apsIAUTh», MOTPATUTh CBOU
pecypchbl Y DHEpPruio.

TO nNonaasadeT B OPraHuUsMm 3a

‘ 109 KI. XJIOPA
L

C BOAOMNPOBOAHOM BOAOH?
MEMBPAHA KAETKM 3APS)KEHA OTPULLATEABHO
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ASETA-NOTEHUMAN
HA NOBEPXHOCTH
3PUTPOLIUTA CHUMOK KAMEPOW
TEMHOMOABLHOTO
MUKPOCKONA




V GAKTOPbI, ONPEAENAOLLME KAYECTBO ;

MU3HW, U NOYEMY Mbl HE BECCMEPTHBI. 8 ’

«Cama Knetka beccmepTHa. [1e/10 NpocTo B XnAKon cpeae (Boae), B
KOTOPOM HaXOAMUTCA KNETKa U B KOTOPOM OHa BbIPOXKAAETCA.
O6HoBNANUTE NEPUOAUYECKN 3Ty Cpey, AaBanTe KNeTKe Bce

Heobxoaumoe Ana eé NUTaHua, U BueHune XU3HN MoXKeT
NPOAO/IKATbCA BEYHOY
A— p Anekc Kappern

/Hobenesckas npemus 3a NoaaepKaHUe KU3HU B KNeTKax o
cepAua LbINAEHKa B TeYeHue TpUALAaTV YeTbipéx net/ N




UeTBepToe cocTosaAHMe BoAbl - MUHPOpMaLIMOHHOE

HepaBHue OTKPBITHST B KBAHTOBOU (PU3HMKe MOKA3AIH, YTO BOJIA UMEET 4 YPOBHSI 3aITHCH
MHOpMaLIVH:

1 ypoBeHb. Mudopmaiiys Ha ypoBHe CTPYKTYPHI (K/1acTepoB- 00beIMHEHHU ).
2 ypoBeHb. MHOpMaIvisi Ha ypOBHE 3/IeKTPOHa.

3 ypoBeHb. MHOpMaLyist Ha ypOBHE MPOTOHA.

4 ypoBeHb. [loagnmpoToHHbI YPOBEHD - ypOBEeHBb O030Ha.

[ToaTOMY, O4€Hb C/IOKHO YAA/TUTh HACJIOUBIIYIOCS HHPOPMAIUIO C BOABI, YXUAKOCTHBIX CPeJ, U T.J,.

Kak u3BecTHO, YTO Halll OPraHu3M
cocTouT Ha 80%

13 BOZbI, a MO3T Ha 90%..

HoBble TexHOMOTMY B 06/1aCTH
KBAaHTOBOU (PU3UKU JAIOT
BO3MOYXHOCTD Ye/I0BEKY YOUpPaTh
HeraTUBHbIE HACIOeHUSI

C BOZBI U )KUJIKOCTHBIX Cpefi, U Oosiee
TOTO, JAFOT BO3MOXXHOCTh
MPOrPaMMHPOBATH BOAY Ha Te
nOTpeOHOCTH, KOTOPbIE TaK HAaM
HEOOXOIVIMBI.




BrninsaHmne Boabl Ha NPOAOITXKXUTESIBHOCTb XXU3HA

[Tpu B3aumogeiicTBuY ¢ KBaHTOBBIMU roorpadpuyecKUMU
MOZY/ISIMHM, B OCHOBE KOTOPBIX JIeXKAT BbIPAllleHHbIEe
KPHMCTAJL/IbI MPAaBOMOISIPU30BAHHOTO KBaplla C
onpene/sieHHOM MPOrpaMMOM, BOJa IpeTeprieBaeT
MH(OPMaLIMOHHO-CTPYKTypHOE TTpeoOpa3oBaHUe,
CTAaHOBSICh KAYeCTBEHHO UHOM cpefoii- 06pasys
KJIACTePHBbIE YIIOPSJOYeHHbIe CTPYKTYPHI.

Eé cTpykTypa mpubImKeHa K Ty4dillieMy MPUPOJHOMY
STAJIOHY - BOJie TOPHBIX JIeAHUKOBBIX UCTOYHUKOB.

Takast Bojia ycTaHaB/TMBaeT paBHOBeCHE
MEXX/Ty OpPTaHaMU U CUCTEMaMH¥ M CIUTAETCSI
HanOosee GU3MOTOTUIHOH IS OPTAaHU3MA.
OHa C/Ty)XUT MaTpUIiei il peryTMpPOBaHUS
BCeX OMOXMMUYECKHUX ITPOLIECCOB B KJIETKE,
o6JierdaeT TPaHCIIOPT MUTATETbHBIX
BellleCTB HEMTOCPEICTBEHHO B KJIIETKU U
BbIBeZIEHVE M3 OPTAaHW3Ma TOKCHHOB




Yyactue OO0 «COPEPA» B MexxayHapoaHbIX
KOHbepeHUunsax:

Hoxnan Cracus B.A. 21 mapTa 2014 1. HoBocuOupck, AkageMropoiok, MeXXayHapoaHbIi Hay4YHO-
MCC/IeJOBATe/IbCKUM HHCTUTYT KOCMUYeCKou aHTpomnoskonoruu (MHWUHNKA).

HoBocubupckas MeXxauciuIiinHapHasi KOHPepeHIUs Mo TeMe:
"Boma Kak MHAMKATOP M 6MocdepHbIN MPOTEKTOP B ATIOXY reOMarHUTHOM AeNPUBAIIAM |

MexxayHapoaHast KoHpepeHIIHs 12-13 Ui/ 2014 T. B bosrapuu B 1. BapHa.

IMpoext «CTOII-TAHIM" u "KocMudeckoe co3HaHHe B NICTOPHH LIUBHIH3aIMiA"

Beictynienue B. CracuB c goxknagom: «Mcnonb3oBaHWe HOBBIX TEXHOIOTHI B MO/ TUPOBAHUHA
BHYTpeHHeN U BHeIlIHel cpebl yemoBeKa. KiactepHas Boga, Kak GaKTOp, 3aMe IO
MPOLLEeCChI CTAPEHUSI OPTaHU3Ma».

4-s1 MexxpyHapopHas KoHbepeHuus Vcanus, AvkaHTe, 16-17 UIOHS 2015.

«Hayka o 3emsie 1 u3MeHeHUSTX KTMMAaTa». MeauKo-O01OoIoTHYecKast CEKITHS.

Tema cexumu: "Crapenue. /lnarHocTrka v TpopUIaKTUKA B IEPUO], KIMMATHYECKUX TTIepEMEH.
Tema noxnaga Cracus B.A.: «KKpucrannorpadpudeckast Boga Kak reimo-repornpoTeKTop.
PesynbTaTh! MiCC/TeIOBAaHWI M MaTe€PUAIbl SKCIIEPTHON HAayYHO-MIPUOOPHOM OLIEHKHU BOZbI
npoBoaMbIX OO0 «CPEPA» 1. MockBa».



KBaHTOBBIM

roIorpaPpuUecKuM A o5
MO'Z[Y]II) MHHOBallMMOHHBIE

pa3paboTKU

« Fp dBUTOH» [lenTpa
WHTEeTr paJbHbIX

n 03/I0POBUTETbHbIX

0e30IIaCHOCThH rexonori
000 «COEPA»T.

IINTAHNUSA

MockBa.



COBpeMeHHbIe TEXHOJTOITNU N SKOIOrnd rnMTaHngd

CeroaHs Mbl BCe HaXOANUMCS B YHUKaNbHOW
CUTYyaLuK, KOTOPOW He ObINO HUKOraa 3a BCHO
NCTOPUIO YENOBEYECTBA.

[MnLa BMaon3mMeHmnach 4o Hey3HaBaeMoCTy,
bnarogapst coBpeMeHHbIM TEXHOMOMUSM.

OpraHu3m 3a COTHU TbICSY JTIET 9BOSOLUM
NPUyYeH K HEM3MEHHOMY NMOCTOSIHHOMY COCTaBy
NULLIEBLIX NPOAYKTOB, MPUCMNOCOONEH K NX
nepepaboTKe 1 U3BMNEYEHUIO U3 HUX BCEX
BELLLECTB, HEOOXOANUMBIX A XKU3HU U 300POBbS.

CerogHsi ke oH CTanknBaeTcsi C COBEPLUEHHO
HOBbIMU AJ1S1 HETO , HEHY>KHBIMW, BPEAHBIMMU
CoOeaNHEHUAMMN.

OKONOrusi Hawero NMTaHUa HanpaMyo 3aBUCUT
OT CESIbCKOro Xo31ncTBa 1 NULLEBOMN,
nepepabaTtbiBaloLLEN MPOMbILLIEHHOCTH.

N paxe cTpeMsach BblpaCTUTb Ha CBOUX AaYHbIX
ydacTKax, oropogax 3Korormyecku YncToble
0OBOLLM, PPYKTbI, Mbl HA 3acTpaxoBaHbl OT
BITUSAHUA BPpeOHbIX XMMUYECKNX U Ap.
coOeUNHEHUN.




HeCimumidbl — NCRYCCTBCHHO CO34adHRNRbIC
BelleCTBa

[MpMeHeHne XMMN4eCcKNxX CpeacTB 3aLlmThl
pacTeHun , HanpuMep NecTULMOOB, MOXET
YBEMNUYUTb YPOXKANHOCTb, U 3aLLUTUTb PacTEHUS OT
bonesHen n BpeauTenen.

Ho, kK coxxaneHuto, oOHM OKa3bIiBaT OTpULaTENbHOE
BMUSHME Ha Halle 300POBbLE.

He noHnmas, kakon Bpeq HaHOCUT NPUMEHEHNE
necTMumaoB, NX YacTo NPUMEHSAIOT OaYHUKW,
cagoBoabl-nNobuTenu, Hagesach, YTO BCSA XUMUS
CMOETCH BOOOMN.

BpeaHblie xummnyeckne coeanHeHnsa HakannmBarTCs
B NOYBE, YHUUTOXasi ee eCTECTBEHHYIO hnopy,
genarwoT ee 0e3kKM3HEHHOMN.
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MHorue nectmumabl yCTONYUBLI U
pacnpoCcTpaHAKTCA Aarneko OT MECT MPUMEHEHMSL.

Hanpumep, aabl nectuunaos 6binv oGHapyKeHb! B
neyYeHn NMHIBMHOB B AHTApPKTMKE — O4YEHb Aaneko oT
TeX MECT, e NPUMEHSNNCbE XUMUKaTHI.




YenoBeK - 3a/10)KHUK «TOCTVDKEHUN»
1107053500 k010505 K¢

3HAYEHUWE XUMUWU 1JI CEJIbCKOTO TMECTULIUIBI B [TIPOAYKTAX [TMUTAHUS
XO3SMCTBA

0BOLUM U MACO U
DPYKT! g MACHbIE U3aenus

Cenbckoe NPHMEHEHHE XHMHYECKHX

CPEACTB JOWWTSI PACTEHHH

~TToBbIWEHHE NPOAYKTHBHOC
MOBOTHAIX C NOMOLLSIO
KOPMOBbIX A05aBOK

4 TTDHMEHERHE CTHMYAATO \ 4. -
POCTA H NAGAOHOLIGHHS ",
PacTeHHi Ny ¥es
MONIOKO W
Xne60bynoyHbie
@o&rm an M3[1gﬂw$l MONIOYHbIE NPOAYKTDI




OHU NOMaAaT B OPraHU3M Yepes MHUIILLY.
Bausior:

Ha nmmyHnuTeT

BeI3bIBaIOT:

XenynouHo-kuieyHble 3a00/1€BaHUS
AJtepruydeckue NposiBIeHUs
O6nazaror:

MyTareHHbIM eCTBHUEM.
[TecTHIMAABI IPOHUKAIOT BO BCE TKAHMU |
PAaCcTeHUU U )KUBOT'O OpPraHu3Ma.




«IluieBou Teppopusm»

HuKTO He 3acTpaxoBaH OT NONaJAHUS B Halll
OPraHM3M JPyrUX OTPABJSIIOLINX BELeCTB.

Toc. Hazs. opranbsl He UMeIOT ITpaBa IPOBEePUTh-
I10JI€3€H ITPOJAYKT UJIN HeT, ero IMOJTHOLEHHOCTb.
[ToTpebOuTe b HIIeH BOSMOXHOCTH
OIpee/INTh UCTUHHBIM COCTAaB NPOAYKTA IO
DTUKETOYHOM HAJAIIVCH.

T.K. 3aKOHBI pa3pelaloT He YKa3bIBaTh
KOMITOHEHTBI, €CJTA UX COAEPXUTCS He OOJIbIIIe
3% OT Macchl MTPOAYKTA.

A ecnu aTX KOMITOHEeHTOB 10 pa3HBIX BUZIOB
1291078010710 911(=X4

Hanpumep: 1,2 KOHCEpPBaHTA, 1 KPaCUTeb, 1
apOMaTU3aTOoP, 1 SMY/IbraTop, 1
AHTUOKUCTUTETD, 1 CTAOWIU3ATOP, 1 YCUITUTETh
BKYCa, 1-2 BJIarOyZiep>KUBaloLe 100aBKH.

Htoro: 3% Ka)kaoro U3 HUX YMHOXXUTH Ha 10
BU10B = 30%.

BOT 3TO M MOJIyYUT Halll OPraHU3M,
IIOABEPTasiCh B UTOI'€ CUCTEMHOMY OTPaB/IEHUIO.

Bo3HMKaeT BOIIPOC: TaK YTO YKe MbI e1iM ¢




[enHO-MoauduIIMpOoBaHHBIE MPOAYKTHI! SOS!!!

25.03.2016 XPOMOCOMbI rp. A
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O npobrneme MO B Poccuun: Poccunckas akagemusi Hayk
y>Xe HeOQHOKpaTHO npeasarana Beectu mopatopun Ha M-
NPOAYKTbI, HO MOMbITKN YYEHbIX AOCTY4aTbCs 40 YAHOBHUKOB
HW K 4YeMy He npuBenu. Axkagemukam HaCTOSATENbHO
nocoBeToBanM He coBaTb HOC B BOMPOCbI obecneveHus
HaceneHns NPoaoBOSIbCTBUEM.

[MonbITKK YYEHbIX WUCCrieaoBatTb TpPaHCreHHble MpOAYKTbl
XKEeCTKO NnpeceKarTCH.

[lo4yTn BCe AeTckoe nuTaHne, B TOM YUCIe MOMNOYHbIE CMECH,
KOTOPbIMW KOPMAT Marsbillen C NepBbiX AHEW XU3HWY,
cogepart reHHo-moandmumpoBaHHble npoaykTbl (TMO).

[lokTop ouonornyeckmnx Hayk, MeXOYyHapOLHbIN
He3aBuCcuUMbIn 3kcnepT oT Poccumn B Komutete HATO «Hayka
3a mup n 6esonacHocTb» MpuHa EpmakoBa Obina nepson n
nocrnegHen, KTo  Cymen  npoBecTU He3aBUCUMbIN
akcnepumeHT ¢ TMO n He nobosinca BO BceycribilaHue
3asBUTbL 06 ONAaCHOCTM TPAHCIEeHOB.

BmecTto nogaepXku M nNpusHaHUSA KOsner en npuLlnoch
pacnpoLiatbCs C Kapbepon. UTo e Takoro obHapyxuna
EpmakoBa?

KoBapcteo MO B TOM, 4YTO YENOBEK, HE MEHSA MPUBbLIYHOIO
obpasa XXM3HU U NUTasiCb ODbIYHBIMU NPOAYKTAMMU, BHE3AMHO
3aboneBaeT U yMUpaeT, Tak U He MOHSB, OTYErO, - CHUTAET
OokTop buonorndecknx Hayk MipuHa EpmakoBa. - [NpuymnHbl



['taBBpau MHcTHUTYTa BOCcCcTaHOBNEeHUS 340poBbs Onbra byrakosa:

HMccnegoBaHusi pOCCUMCKUX YY€HBIX TIOKA3bIBAKOT, YTO IJIABHBIA MPUHLMUI 1eUCTBUS
TPAHCTeHOB - «3alpeT Ha pa3MHOXXeHUe» AJIS TOCAeAyILIUX TOKOJIeHU
MJIEKOMMUTAIO LU X.

MmenHo sToT 3dpdexT 3anoxen B 'MO.
Tak moyemy Bce MoT4aT?

Benp c mnua 3eMIM MOTYT MCYE3HYTh LieJible HapOZbl.

B Poccuu BoipaniuBanve 'MO 3amnpelieHo, HO 3aTO pa3pelieH UX 6eCKOHTPOJIbHBIN
WMIIOPT: CBeKJbl, KyKypy3sl MOH 810, 0T KOTOPOI1 y)Xe JaBHO OTKa3anuchk B EBpone,
KapTodessi, prca U camoe CTPALTHOE - COU.

Bcs 3akymaemast Poccueii cost reHHO-MomudUIIMpoOBaHHast. YIUTHIBAS )Ke, UTO OHA
BXOJIWT B COCTaB OO/TBITMHCTBA MPOIYKTOB, 0COOEHHO JIeTCKUX, TO HEBOJTLHO MBI BCE
nornagaem oz Bosaericreue 'MO.

B JHK pacTteHunn
MOryT 6bITb
BCTPOEHbI reHbl
HaceKoMbIX,
XWUBOTHBbIX,
MUKPOOpPraHU3MoB
Wn BUPYCOB.




[Ipe3unzeHT Accolvaiyy reHeTHYeckou 6esonacHocTy bapaHoB Anekcanap CepreeBuy:
Hama crpaHa, mo kpaiiHel Mepe oduIIManpbHO, He BBIPAIIMBAET TPAHCTeHBI, HO B COCTaBe
VMIIOPTHON TMPOAYKIWHM  HaceJeHWe YNOoTpeO/sieT MX B OrPOMHOM KOJNUYECTBE, T.K. €CTh
YTBEpP)XJEHHBIN IepeYeHb pa3pelleHHbIX TPAHCIeHOB!

B Poccuio mocraBnsiior Gonee 70 mumeBbix ['M mpoAyKTOB, a 3TO COTHU HaWMEHOBAaHUIMA
KOHJUTEPCKUX U XJIeO00OY/IOUHbBIX M3ZeNUi, JXUPOB, MPUIPAB, HAMUTKOB. 3a MOCIeAHUE 3 roja
VIMIIOPT YBEJIMYMJIICA B 100 pa3s!

Bonee 50% wmnopTHOW mnuIeBoi npoaykuuu u 6onee 80% kopmoB copepxkut 3EPHO wau
nponykTel mepepadotku ['M Cowu, KyKypysbl, parca, OBolei v GPyKTOB.

COAEPYXAHWE I'M KOMIIOHEHTOB COCTaB/seT:
CoeBbie mpoayKThl — 80%

OBomurHbie KOHCEPBBI — 80%

MsicHbie npoyKTsI — 70%

Kongurepckue usgenus — 70%

®pyKThI U OBOILM — 50%

MonoyHble TpoAYKTHI — 15-20 %

[TuieBbie cMecu it Aeteit — 90%




CTEITEHDb 3APAYKEHMA

loBaauHa - 70%
Kypuua - 68%
Poiba - 45%

Monoxko u
MOJTIOYHbIEe cMecun - 68%

OBowum u Kaptodpenb - 34%

A3npoBaHHbIE HANUTKU
M CoKkmn - 74%

MpogoBonbCcTBEeHHAanNA
npoayKuua - 56%

Buonob6asku un
cnopTuBHoe nuTaHue - 89%

BakuuHbl U MegUKaMeHTbI
- 16%

YnobpeHusa - 60%

HAUBOJIbLUAA CTEINEHD @
SAPAXEHMNA!!

cpeHANRA CTeneHb

cpegHANRA CcTeneHb

cpegHAnRA cTeneHb

HMN3IKaA CTeneHbL

BblICOKaA CTeneHb

BbiCOKaA CcTeneHbL

BbiCOKanA CcTeneHbL
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38NUMCH HA AMCK. Ocrarosra sanucu no USBSIM ADVANCE
Cropocte noToka (Hz): [0.5 L} ' Pyawoi peasen Yeunerme me ] ;] s j % Bananc 1 Copoc |

Crapr ! Cron 1 " Bpemeras (vack | Nurarsse (mv): [2530 V(mv): {600 ADC: |15

Pafn ana sanmcs | Macwrad no X mAvj I (uA) % 2_5

Apanesp S THBAH Ceask 1 Mbitfs Banas«mposra 3asepueHa
] MO NG T 1258

JluarpamMma 1.
Boza oTHocUTe/1bHO KOHTpPOJIA 5,8 e. ocsie BO3/1eMCTBUA BHEIIIHEN Cpe/ibl .

B 114 50MuH. Bojja noctaByieHa Ha 'paBUTOH Ha CTOPOHY OOHY/IEHUA.
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340MCH HA AMCK Oerarnexs sancu no USBSIM ADVANCE
Cropocre noroka (Hz) |05 ] & Pyswi pason U m G P B I

Crapr Cron | " Bpewerss (vac) ‘ Murare (mv): [2500 V (mv);[20.0

Pain ana danucse | Macuraé no ¥ |4 hd l(uA): 0.8

Apanieep aKTHeeH Cenoe 1 Mbitfs BANAHCHDOBK S 3ABA0WIEHS

‘4 NyCcK w N G 7 [ 88 ushsinE) l MON P2 0m i

Juarpamma 2. [Ipousonino o6Hy/JleHHe HacJaouBHIeMcs WHPOpMaluH, rpaduk KoJiebieTcs
Mexxay 0 ¥ 1, T.K. BoAa NpUHANA CTPYKTYpPY IepBO3JaHHON BOJibl, KOTOpass UMEET CBOM
NepBUYHbIH HHOOPMAIIMOHHBIHN KJIacTep.

Jdra e Bojga B 184. 20MHMH. mocTaBJieHa Ha 3HepreTUYecKyw CTOpoHY [paBuUTOHA.
[Ipou3soiien HeGONbIIONW 3HEPreTUYECKUH BCIJIECK, BOJA JAEPXKUT CBOK YUCTYIO CTPYKTYDY,




N3meHeHUe CTPYKTYpbI COSITIHOTO pacTBopa,
obpaboTraHHoro Ha paBUTOHe.

1. CTpyKTypa BOJHOI0 COJIEBOTO
pacTBopa, He 00padoTaHHOIO Ha
I'paBuTOHE. Xa0oTHYHASA,
decopmenHas.

2. CTpyKTYypa BOJHOIO COJIEBOTO
pacTBopa, 06paboTaHHOIo Ha
I'paBaTOHE. YeTKO BHIpa/KeHHbIE
KPHCTA/LIbL

Opraan Y€/I0BE€KA AJId CBOEI0 PasBHTHHA H 310pOBOTO (l)}’HRlIHOH]IpOBBHBﬂ
AOJIZKE€H HCHOJIb30BATH TOJIBKO CTPYKTYPHPOBAHHYH BOAY.

ITo pesvabTaraMm ncciaenosanui, | paBuToH:

OKa3bIBaCT YHpaB/IAdKIIce 3Hepronﬂq)opmannonnoe BO3JeHCTBHE
Ha BOAY B €CCTCCTBCHHBIX YCIIOBHAX:

OKa3bIBAaCT BO3JACHCTBHE., IPOABIIAA TaK Ha3bIBACMYIO, ITAMATE BOJBI.
HMEET CIIOCOOHOCTH CT36HJ'IH3HpOBaTB Bo3pacra10mnﬁ PEOOKC

IMOTEHITHAI MOJEIBHOH CpCAbI, BEI3BATh YCTOﬁIIHBYIO TCHACHITHIO K
Cr0 CHHJKCHHIO

CO3/1a€T HHTECHCHBHEIH paciia BOAOPOAHBIX CBA3EH H aCCOIHNATOB.

OKa3bIBAET BO3ACHCTBHE HA IEKTPOXHMHIECKHE XapaKTEPHCTHKH
BOJIBI: MEHACT CTENEHb IEKTPOHACHIIIECHHS aCCOIHATOB BOJIBL,
IJIOTHOCTh IOJIOKHTETBHOTO 3apsja, KoaeGaHHA MeKTPHUECKOH
IPOBOHMOCTH BOJIBL:

VIIOpAI0UHBAET €€ CTPYKTYPY. CO3/1aBasd YCTOHUHBHIE KIaCTEPHL




O4yueHue NPOAYKTOB MUTAaHUA Ha «paBuTOHE»

1. Ha ctopone OBHYJIEHHU A
He MeHee S MHH.

2. Ha ctopore SHEPTETHYECKOM
HE MeHee S MHHYT.

[TpoxykTel MoTyT comepkath ['M-106aBKU WM OBITH OTHOCTHIO
reHHO-MOIU(PUIIPOBAHBI.

[IprMeHsieTCst 3TO YyAO COBpEMEeHHOM HAyKH! JJIsI TOTO, YTOOBI
Ka4eCTBEHHO U3MEHMUTD CBOMCTBA TOTO MJIM NHOTO MPOJAYKTA.
[11s1 5TOTO y4€Hble BHEeAPSIIOT B TeHHYIO CTPYKTYPY PacTeHUsI NN
YXUBOTHOT'O I'eH JPYroro pacTeHUs WX XUBOTHOTO.

Bam u TosIbKO BaM peuiaTs ynoTpeb/isiTh TaKHe MPOAYKTHI B MUY
WM HeT. Ecyiv BbI TBEPIO HAMePEeHbI MUTATHCS HATYPATbHBIMU
npoayktamu 6e3 'M-106aBoK, BaM HEOOXOIUMO TPUMEHSTH
KBaHTOBBIN MOIy/Tb «paBUTOH» /151 0€30MACHOCTH
ynoTpeO/ieHrsI TAKUX TPOAYKTOB.

OumuiaeM NpOSyKThI MUTaHMS pa3dMellasi CHayajia Ha CTOPOHe 1-
0oOHY/IeHUsI, 3aTeM Ha 2 CTOPOHE — DHEePreTHYeCKOM.

Cropona OBHY/IEHHSI - ycTpaHsieT HeraTWBHbIe
MHPOPMALIMOHHBIE U IPYTHe HACIOeHUS , aKTUBU3UPYET
IPUPOJHBIE CBOMCTBA MPOAYKTA.

Cropona DOHEPTETHYECKAS nHanonHsieT npogyKT
NPUPOSHOU NepBO3JAaHHOM d3Hepruei. [Innia cranoBuTcs
DHEPreTu4eCcKyu €eMKOU.



MCCAEAOBAHUSA MO BAUAHUKO TEHHOMOANPULIMPOBAHHOM
COUN HA XPOMOCOMbI HEAOBEKA.

NcxoaHble CpABHUTEAbHBIM QHAAM3 * [EHETMYECKAS
CHHbIE
& , MHPOPMALIMY
25.03.2016 XPOMOCOMHbIW HABOP XXEH.
¥xy ; BHOMO COCTORAMMA Ha 46% KA)KAOI_O LIEAOBEKA
e e R || COXPAHSETCH B 23
WG ®PP MNAPAX XPOMOCOM.
o@ ’,3 © P S
25.03.2016 ‘ b ;“'I;ﬁ k MO . ; ” OCHOBHOM
: ‘ ‘ COCTABAGIOLLIEA
= KAXAON
W om . XPOMOCOMBI
<89 avEs @B AP ¢ @@ IBASETCA AHK.
& J&; 3 (P 3D
i ;:@ P ® [EHbl - 3TO OCHOBHBIE
L X -5 4 COCTABASIOLLIME
- — & e - XPOMOCOMHOM AHK.

BAMsHMeE M coun



MCCAEAOBAHME Ne 1 - BAUAHNE COW BE3 TM
CPABHUTEAbHBIA AHAAM3

Ne | MCXOAHbIE
ACQHHbIE
25.03.2016 XPOMOCOMBbI rp. A

Ynyqwexue OyHKUMOHANBHOrO COCTORHMA Ha 19%

™ 25.03.2016 XPOMOCOMbI rp. B TMO
™ 25.03.2016 XPOMOCOMbI rp. C T'MO
M 25.03.2016 XPOMOCOMb! rp. D N'MO
25032016 XPOMOCOMGbI rp. E 'MO
25032016 XPOMOCOMBI rp F N'MO
25032016 XPOMOCOMbI rp.G MO
I 25.03.2016 X-XPOMOCOMA MO
M 25.03.2016 BEFETATUBHAA HEPBHAA CUCTEMA MO
M 25.03.2016 XPOMO®UIBHBLIE ANEHOUWTBI NMO
™ 25.03.2016 NPOAOCNLHLIN PA3PE3 MONOBLI # BK MMO
I 25.03.2016 NPOAONBbHBLIN PA3PE3 MrONOBbLI # BK C Hopma
5 g 2 M 25.03.2016 CUHAINC C xwopma
1] e ™ 25.03.2016 ONUIroAEHAPOI JIMOUWNT C Hopma
25 N 25.03.2016 XPOMOCOMbI rp. M3

I p.)rbxxn PDEPXHETO TeCTA NOKATIME NMuHNaMn
IBORHON TOMANHL
= :
[ C\_ ABTONONCK 0 ZaxpoiTs
\

Ne 2 cos 6e3 M



UCCAEAOBAHMUE Ne 2 - BAUAHUE TM COU
CPABHUTEAbHBI AHAAN3

25.03.2016 XPOMOCOMBbI rp. A

Yeenudexne natonorm4eckoi 3oHel Ha 100%
Yxyawenue pyHKUMOHanbHOro coctorrna Ha 90%

M 25032016 X-XPOMOCOMA

™ 25032016 MPOAONBHLIM PA3PE3 FONOBLI# BK TMO
725032016 KNETKWN KPOBWU # MK MO

7 25.03.2016 AOPA TMNOTANAMYCA MO

™ 2503 2016 HEWPOCEKPETOPHARA KNETKA MMMOTANAMYCA MO
25032016 MMNO®N3 # MK MO

7 25.03.2016 BOJILWON MO2I, csepxy MO

M 25.03.2016 MEJWAIIBbHAA MNMOBEPXHOCTb MO3rA; cnpasa 'MO
25032016 CEPOE BEUWECTBO ronoBHONO MO3rA # MK MO
M 25032016 ANPA YEPENHbLIX HEPBOB, c3aan NMO
25032016 CUHAINC TMO

™ 2503.2016 3NMNON3 # MK TMO

NQ 'I MCXOAHOG . OMOCOMHNL:I DA WEH T™MO
COCTOSHHNE :

£ Tpadwmk |

1.

PP BEDRXHETO TECTA NONATIMGE T N
BONMON TONULMM

O Faxpoars

Ne 2 cos M




MCCAEAOBAHUME Ne 3 —-TM COfl , OBPABOTAHHASA HA

PABUTOHE
CPABHUTEAbHBI AHAAU3

25.03.2016 XPOMOCOMbI rp. A

Ynyuwenune hyHKUMOHaNsHOro coctoaHns Ha 20%
yM YHKY

™ 25032016 MNOTANAMO - TMNOPU3APHAS OBNACTL NMO rpas

™ 25032016 HENPOCEKPETOPHAS! KNETKA MMMNOTANAMYCA MO na rpas
725032016 TNNOON3 # MK 'MO_rpas

25032016 XPOMOSUNbHLIE AEHOUWMTHI MMO rpas

25032016 GONLWOWN MO3rI; ceepxy MAO 4a rpas

™ 25.03.2016 MEOWMANBbHAS MOBEPXHOCTE MO3rA. cnpasa MO Ha rpas
™ 25.032016 CEPOE BEUWECTBO ronoBHOMrO MO3ra= MK MO rpas
25032016 SAPA YEPEMNHLIX HEPBOB, ciagn N'MO rpae

M 25032016 BETETATMBHAA HEPBHAH CUCTEMA I'MO rpas
25032016 CMHANC MO rpae

™ 25.03.2016 ONUIrOAEHAPOrNMOUMT MMO rpae

™ 25.03.2016 HEMPOUWT MMO rpas

OMHbLIVN HAEOP XEH. MO rpe

Ne 1 coalM i ‘ :

125288 3

- 1 padmx

Fpaduen BEPXHEr O TECTA MOKAZIHDE /INHRAMN
VBORHOR TONLLDIHLE

Ne 2 coa M,
obpaboTaHHAasa Ha
fpaBuTOHE




MCCAEAOBAHME Ne 4 - BAUAHNE COW BE3 TM
CPABHUTEAbHbIN AHAAM3

25.03.2016 AOPA TMNOTANAMYCA

Ynyuwexne dyHKUNOHANBHOrO cocToAHUA Ha 33%

25032016 NPOAONbHbBIM PA3PE3 NONOBbI # BK C Hopma
™ 25.03.2016 CUHANC C HopMa

25.03.2016 ONUIOAEHAPOI NMNOUNT C nopma
25032016 XPOMOCOMbI rp. A C Hopma
725032016 XPOMOCOMbI rp. B C Hopma
725032016 XPOMOCOMbI rp. C C nopma
25032016 XPOMOCOMbI rp. D C Hopma

™ 25.03.2016 XPOMOCOMbI rp. E C Hopma
25032016 XPOMOCOMbI rp.F C wopma
25032016 XPOMOCOMbI rp.G C Hopma
M25.03.2016 X-XPOMOCOMA C nopma

™ 25032016 2NAON3 # MK CHoopma

[ 25.03.2016 K/IIETKN KPOBW # MK CHopae
Ne 1 MCXOAHbIE (25032010 KIETHA KPOOMAMK Cropre
AQHHbIE

25.03.2016

o pagmu

I'|L)d.\nxu BEPXHENO TeCTa NOXaZaHbl NG N
BONHON TOMWMHN

25.03.2016

Ne 2 coga 6e3 M



MCCAEAOBAHWME Ne 5 - BAUAHUE COU TM
CPABHUTEABHBIA AHAAM3

25.03.2016 AO0PA TUNOTAJTAMYCA

YxyaweHne byHKUMOHaNbHOro COCTORKUA Ha 58%

™ 25032016 ONUIrOAEHAPOI MMOUNT

™ 25032016 HEUPOUWUT )

" 25.03.2016 XPOMOCOMHbLINN HABOP XEH.
25032016 XPOMOCOMbI rip. A
25032016 XPOMOCOMbI rp. B
M 25032016 XPOMOCOMbI p. C
25032016 XPOMOCOMbBI p. D
25032016 XPOMOCOMBI rp. E
M 25032016 XPOMOCOMbBI mp F
™ 25032016 XPOMOCOMbI p.G
25032016 X-XPOMOCOMA

™ 25032016 NPOAONLHLIM PA3PE3 MONOBLI # BK MO
™ 25.03.2016 KIIETKWU KPOBW # MK 'MO

25 03 2016 AIPA FTUNOTANAMYCA TMO v

< >

25.03.2016

Ne 1 ncxoaHoe

Opraux

PaDNION BEPDXHErO TECTa NOKAIAMD JINHMEMN
IBORMON T O

25.03.2016

Noe 2 cos M



MCCAEAOBAHUME Ne 6 —TM COA , ObPABOTAHHAA HA

[PABUTOHE
CPABHUTEAbHbBIM AHAA3

25.03.2016 AQPA TUNOTAINNAMYCA

Ynyuwerne yHKUHOHaNbHOro cocToanna Ha 30%

25032016 CMHAIC C wopma
™ 25032016 ONUrOAEHAPOT NMOUWT C Hopma
"25.03.2018 XPOMOCOMHbBIN HABOP XEH. Cropma
™ 25032016 XPOMOCOMbBI rp. A C Hopma
25.03.2016 XPOMOCOMbI rp. B C Hopma
25032016 XPOMOCOMbBI rp. C C Hopma
™ 25.03.2018 XPOMOCOMbI rp. D C Hopma
™ 25032016 XPOMOCOMbBI rp. E C wopma
™ 25.03.2016 XPOMOCOMbI rp.F C Hopma
™ 25.03.2016 XPOMOCOMbBI! rp.G C Hopma
25032016 X-XPOMOCOMA C Hopma
~25.03.2016 NPOLONBHBIN PA3PE3 IN0NOBbLI# BK MO Ha rpas.
~ 2503 701n KI’IFTI\H KP(‘)HLY‘I # MK FM") Ha

*r“'

25.03.2016

. Tpagmx

25.03.2016

[‘Ild(l))ﬂ(i BEPXHEIO TECTd NOKAISHDE 7 e

NQ 2 cof rM, 1BORMON TONUMHLI
obpaboTaHHana Ha
paBuTOHE




MCCAEAOBAHUE Ne 1 -TOAOIPAPUHECKAA MATPULLA —
MCXOAHOE COCTOAHME

A B0 042016 173015

Axantomerpus. Cocroarne 9akp

(08.04.2016 17:30:15)



MCCAEAOBAHMUE Ne 2 — BAUFHME COU HATYPAABHOM BE3 TM
HA TOAOIPAPUHECKYIO MATPULLY




MCCAEAOBAHME Ne 3- BAUAHWME COU TM
HA TOAOTPAPUHECKYIO MATPULLY

90
BI%L II.(?.::




MCCAEAOBAHWME Ne 4 — BAUAHNE COU M,
OBPABOTAHHOW HA TPABUTOHE

HA TOAOTPAPUHECKYIO MATPULLY




I'PABUTOH
OBbJIACTb ITPUMEHEHHWA

PacTeHneBOACTBO
LIBeTOBOACTBO
CazoBOACTBO
OBo11eBOACTBO
IITuireBoaCTBO
JKruBOoTHOBOACTBO
Pr160BOZCTBO
[TuenoBoaCTBO
BoccTaHoB/IeHMe ITOYBBI
3allliTa OT BpeauTesien
3aimuTa ot 'MO
3alIrTa OT HeCTULIHIOB,
repOUITUIOB U .




JKCIIepUMEeHT MO BAUSHUIO paBUTOHA HAa ceMeHa
NMIIeHULbI: CPOKM BCXOXKeCTH, KOPHEBYIO CUCTEMY,
3eJIeHYI0 MaccCy, POCT.

Ne 1 onbITHBIN OOpa3zer], Ne 2 KOHTpOTbHBIH 0Opaserr

N° 1 ceMeHa IIlIeHUIIbI, Ne 2 cemeHa neHUIIbI 6e3
obpaboTaHHbie Ha [paBUTOHE o0paboTku Ha ['paBuTOHE






I'peI3yHBI M BpeauTeu B cafy, oropoje.

OpHol U3 cepbe3HbIX MpPOOIEM B CaJax, Oropojax , B
MeCTaXx MOCaAOK C/X KyAbTYp SBASIIOTCS TI'PBI3YHBI,
HaCeKOMbIe U IIP. BpeJUTEe IH.

Ot 3TOTO CTpPaZaeT ypoXkaii, MOCTPOUKHU.

YacTo usBecTHbIe CIIOCOOBI GOpPHOBI C HUMH He HUMEIT
pe3y/IbTaTOB.

la “ WUTOr HeyTeLIMTEe/NbHBbIN- 3arpsi3HEHHe IIOYBbI
arpecCUBHBIMHU BellleCTBAMU, KOTOPble BHOBb BIIUTHIBAIOT
pacTeHus.

C moMo1IbI0 KBAaHTOBOTO MOAY/IsI «[paBUTOH» MBI
UMeeM BO3MOXKHOCTD IMMOAOWTH K PElIeHUI0 dTOM
Mpo06/1eMbl HECTAHAAPTHHIM ITyTEM.
[IporpaMmmupys Boay € MTOMOIIBI0 KBAHTOBOTO
rojorpadpudeckoro moaynsa «[paBuron» Ha
0€e30MacHOCTh U OYMILEeHHE TEPPUTOPUU
npocTpaHcrBa Bamero caza, oropoga, 3eMeTbHOTO
y4aCTKa OT BpeJuTelei M T.11.

Be160p 3a Bamu:
1. CHoco0 arpecCUBHBINA — YHUYTOXXHUT.
2. cnoco0 r'yMaHHBIA — JOTOBOPUTHCS.

He moxxer 6p1TH?  IIpoBeprre!




KBaHTOBBIN ronorpadpuydeckuii Moaynb «paBUTOH»
[IppumeHeHue K1acTepHOU BOAI B PACTEHUEBOACTBE, CAZIOBO/CTBE -
3KOJIOTYUYECKU YHCTHIN YPOXKau.

IIpu nonuBe, ONPBICKUBAHUHY PACTEHHUH,
Ca/IOBBIX KY/IBTYP BOJ0i, 00pabOTAaHHOI HA
«I'paBuTOHE»:

* COKpAIIAIOTCS CPOKU CO3PEeBaHMsI IUIO/IOB;

* yBeJIMYHBAETCs 3e/IeHast Macca;

* ¢dopmupyeTcs Kpernkast KOpHeBast CUCTEMA;

* paccajia CTaHOBUTCS KPEIKO, 00pasyeTcst
OOJIbLLIE 3aBSA3€M;

* YCH/IMBA€TCS UMMYHHAsi CHCTEMA PaCTeHUH,
TaKUe PACTeHUsI MeHbIIIe MOIBEP)KEHBI
00JIe3HSIM U HAlIeCTBUIO BpeAauTeel , Kak
MIPaBUJIO BpeAUTE N OOJIbIlIe aTAKYIOT C/1a0ble,
00JIbHBIE PACTEHUS;

* YCTOMYMBOCTH K 3aMOPO3KaM, ITepernazam
TeMIIepaTyphl.

PazpaboTka 1 mpou3BoCTBO - JlabopaTopysi MHTErpaJibHbIX UCC/Ie0BAHUI U TEXHOTOT U
OO0 «CPEPA» 1. Mockaa.



BeipamiuBaHue 3KOJIOrn4eCKU YUCTOTO YPOXKASA C
noMoubo «I'paBUTOHA»

Jl7is1 mo/IMBa paCcTeHUI MIM 3aMaYyMBaHUM, 0OPaOOTKHU CeMsIH,
II0CaJOYHOr0 MaTepHasia Bogy o6pabaTbiBaeM He MEHEe 5 MUHYT
Ha Ka)XI0M CTOPOHE, IIPU STOM, 00beM BObI HE UMEET 3HAYEHUSI
(maXke 3-5 TOHH — ZOCTAaTOYHO 5 MUHYT).

[paBUTOH MOXXHO 3aKPEIUTh CKOTYEM Ha EMKOCTH /ISl BOZBI COOKY.

[Tpu monuBe pacTeHuit BOAoii, 00paboTaHHOM Ha [paBUTOHE:
COKPAIIAIOTCSI CPOKH CO3PEBAHMUS TIO/IOB;

yBEJTUUMBAETCS 3e/ieHast Macca, GOPMUPYeTCst KpeTKasi KOpHeBast
CHUCTEMQ;

paccazia CTaHOBUTCS KPEIKOM, 00pasyeTcst O0sIblile 3aBsi3ei;

y 1IBETOB 00pa3yeTcst 60/ibliie COI[BETHI1, OyTOHOB,;

YCHUIMBAETCSI UMMYHHAsl CUCTEMA PAaCTEeHUH, TAKHWe PACTEHUS
MeHblIIe TIOJJBeP)XeHbI 00/IE3HSIM M HAILIeCTBUIO BPeAUTE e , KaK

MIPABHJIO BpeAUTETH OOJIbllle aTaKYIOT c/1abble, OOTbHbIE PACTEHMS;
YCTOHYMBOCTH K 3aMOPO3KaM, TepernajaM TeMIiepaTyphbl;




BoccTtaHoB/1eHHe U 0340POBJICHHE ITOYBbI C IIOMOLIbBIO

[')paBUTOHA.
[Ipu vcmonbp30BaHKM BObI 00PAaOOTAaHHOM MpeABapUTEILHO Ha
«['paBUTOHE» ¥ OPOILIEHNH €10 PACTEHUI, TTOYBBI, B IJIOZAX U
3e/IeHOU Macce YBe/TMIHUBAEeTCSI COlep)KaHe MUKPO3JIEMEHTOB U
pPaCcTUTENBHOTO Oe/IKa, aKTUBU3UPYIOTCS MEePBO3JaHHbBIE
IPUPO/IHBIE CBOMCTBA PACTEHUH U IJIOJOB, T.€. OHU CTAHOBSITCS
Oosiee TIoIe3Hee, BKYCHee, apOMaTHeE;
0co0eHHO 3TOT 3P PEeKT 3aMeTeH Ha UCTOIEHHBIX TOYBAX HJTH
MOYBax, OeHbBIX COAePKAaHUEM MAKPO U MUKPODJIEMEHTOB;
3aMeYyeHo, YTO Ha TOM y4aCTKe 3eMJIH, KOTOPBIi MTOTHUBAICS
BO/IOM 00pab0TaHHOM Ha «['paBUTOHE», TOSIBUIOCH MHOTO
IOXKIeBBIX YepBeil. HecoMHeHHO- OHU MOJIe3HBI, T.K.
nepepabaThIBAIOT PACTUTE/TbHbIE OCTATKH, OYMIIAIOT 3€MJTIO OT
MYyCOpa ¥ TTaTOTeHHbIX MUKPOOOB, 00OTralas ee GMOrUMYCOM,
PBIXJIAT U YIyYIIAOT CTPYKTYPY MOYBbI. [To4Ba «IbIIMT»,
CTAHOBUTCS OOJiee PhIXJIOH, YKUBOM.
Kpowme Toro, B cOOTBeTCTBHE C COCTOSTHUEM TTOYBBI, HA
«['paBUTOHE» MOXXHO TPOTPAMMHPOBATH BOAY Ha
BOCCTAaHOBJ/IEHWE TIOZOPOJHOTO C/I0S1 TTIOYBBI, 00OTALEHHOTO
BCEMH HEOOXOJUMBIMU MAaKPO U MUKPO3/IEMEeHTAMHU [1JIs]
Pa3BUTHUS U POCTA PACTEHUI, HACHILIEHUS WX IMOJI€3HBIMHU
Bell[eCTBAaMH U T.[I.

2. CTPYKTypHas Io4Ba



