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YTBEPXIAIO
Pyxkosoauress PeaepaibHON CiIyKObI
[0 HaA30py B cdepe 3alMThl NpaB
notpebuTeneit u 61aronony4ns 4enoBexa,
[ naBHBIN rocyapCTBEHHbIN CaHUTAPHEIN
Bpau Poccuiickoi Qenepauum

I'. ['. Ounmenko

17 oxtabps 2011 r.
JlaTra BBEIEHUA. C MOMEHTA YTBEPXKIEHHU A

1.2. THTUEHA, TOKCHKOJIOI'US, CAHUTAPHS

Hopaaok OHOJOrH4Y€CKOM OUEHKH
NEHCTBHA HAHOMATEPHAJIOB HA pacTeHHHA
o MOp¢oJOrHIESCKHM NIPH3HAKAM

MeToan4yeckue yKasaHus
MY 1.2.2968—11

I. O0aacTn NpHMEHEeH N

1.1. Hacrosiiive MeTOAWYECKHEe YKa3zaHHUA YCTAHABAMBAIOT [OPANOK
OLIEHKH ACHCTBUS HAHOMATEPHAJIIOB HA PACTEHHMSA 110 MOPPOJIOrHUECKHUM NPH-
3HaKaM B XOJ¢ TECTHPOBaHUA 0€30MTaCHOCTH HOBBLIX BHJA0B HaHOMATEPHAJIOB
H HAHOTEXHOJIOTHM, @ TAKXKE MOHUTOPHHIA COCTOSHUA OKPYXKAIOIIEHN Cpeibl.

1.2. TpeboBaHus, U3M0XKEHHBIE B HACTOALIHUX METOAMYECKNX YKA3AHUAX,
NMPHMEHAIOTCH B XO€ MPOBEAECHHA HMCCICAOBaHNHA DE30MMaCHOCTH HAHOMATE-
PHAIOB U HAHOTEXHOJIOTHH B LEIAX NPUHATHA PEIEHHH 110 OLEHKE PHCKOB,
CBA3aHHBIX C BO3AEHCTBUEM HAHOUACTHLI M HAHOMATEPHAJIOB, 4 TAKXE [pU
MOHHMTOPHHIE 3arpA3HECHUSA OKpPYXalolWeHd cpelbl HAHOTEXHOJOTHMYECKOH
NPOAYKLIHEH.

1.3. Metoanueckue 'ykaszaHMs pa3paboTaHbl C LENbKO ofecne4yeHus
eXAHCTBA M3MEpPEHHH H agantaliy UMEKUUXCa METOA0B U CPEACTB U3MeEpe-
HHUH B XON€ OLCHKH O€30MacHOCTH HAHOMATEPHAIOB ¥ HAHOTEXHOJIOTHH 1S
COCTOSAHHA OKPY>KAIOHIEH Cpeibl, KOMIIOHEHTOB €CTECTBEHHBIX OHOLEHO30B.

1.4. MeToaHueckHe yKa3zaHUd NpedHa3HA4YeHb! A1 CECLHANHCTOB Opra-
HOB M opranusauuii ®denepansHOi cnyxkObl M0 Hajx3opy B cepe 3aluMThl
nmpaB norpedurened u Gnmaronoayuyus yenoeeka ¥ PeacpaibHON iy Obl 110
HaJ30py B cdepe NPUPOAONOIb3OBAHMS, 8 TAKXKE MOTYT OBITH HCIIOJIb30BAHbI
HAYYHO-HCCNEAOBATENBCKUMH OPraHM3alMsiIMH  THIUEHHYECKOTO MpOoduls,
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MENUIMHCKUMH YYEOHBIMH 3aBEAEHMAMHU U WHBIMH OPTraHH3aLMAMHU U yupe-
XKASHUAMH, NTPOBOAALLIUMH HCCIENOBAHUA MO OlieHKe 0€30MacHOCTH HaHOMa-
Tepuasos.

I1. HopmaTuBHBIE CCBHLIKH

1. @enepanbHbIi 3akOH OT 30 Mapra 1999 r. Ne 52-D3 «O caHHTapHO-
MUACMHOAOIHYECKOM 0aronoay4yy HaceieHUN.

2. ®enepanbdbiil 3akOH OT 2 suBapa 2000 r. Ne 29-®3 «O kauectse M
0€30MacHOCTH MULIEBLIX NPOLYKTOBY.

3. ®epepanbHbii 3aK0H OT 26 vroHsa 2008 r. Ne 102-d3 «O6 obecneue-
HUHW €AHHCTBA U3MEPEHUNR.

4. ®enepanbHblit 3aK0H 0T 27 aexkadpa 2002 r. Ne 184-03 «O rexHuue-
CKOM PETryJIUPOBAHUMNY.

5. ®epepansHbiit 3ak0H OT 10 anBapa 2002 r. Ne 7-P3 «O0 oxpane ox-
pyXarleH cpeabl».

6. [TocraHosnenue Ilpasutrenscrea Poccuiickot @eaepaumu ot 21 ne-
kabpa 2000 r. Ne 987 «O rocyaapcTBeHHOM Haa3ope ¥ KOHTpoJe B 00JacTH
obecrieueHUs kayecTBa U 0€30NaCHOCTH MUILEBLIX NPOLYKTOBY.

/. Iloctanosnenue FHpasureascrsa Poccuiickoit Oenepaunu or 21 ne-
kabpa 2000 r. Ne 988 «O rocygapCTBeHHOHN perucTpallMd HOBbLIX MHUILIEBBIX
NPOAYKTOB, MAaTEPHANIOB H H3AECTUIN.

8. Ilpukas MunHHCTEpPCTBA 3PABOOXPAHEHUA U COLUANBHOIO pa3sBUTHA
Poccuitickoil Deaepauun ot 23 aerycta 2010 r. Ne 7084 «O6 yTBEep)KACHUH
[IpaBun naGopaTOpHOH NPAKTUKH.

9. lloctaHoBNieHHe [1aBHOTO TrOCYAApCTBEHHOrO CaHMTApHOIO Bpaya
Poccuiickoét @enepauun ot 23 urona 2007 r. Ne 54 «O raazope 3a npoayk-
[IMEH, NOJYUYEHHOH C HCIOAL30BAHHMEM HAHOTEXHOJOMMHA H COACPXALIEN Ha-
HOMAaTEPUaNbI».

10. TlocTaHoBnenue [J1aBHOro rocyNapCTBEHHOIO CaHMTapHOrO Bpaya
Poccuiickoit Pegepauuu oT 31 oktabpa 2007 r. Ne 79 «O0 yTBepxaeHuu
KoHlenuuy TOKCHKOIOHYECKUX UCcCea0BaHui, METOMONIOTHH OLEHKH pHC-
K&, METOAOB MAEHTH(PHUKALHH W KOJNWYECTBEHHOrO ONpEACIeHHs HaHOMaTe-
pPUANIOB.

1. ITpuxas denepajibHON CnyxObl MO HaA30py B cepe 3alIUThI 11PaB
norpedurtenen u Onarononyuus uenosexka or 19 urona 2007 r. Ne 224 «O
CAHUTAPHO-3NMHAEMHOJOTHYECKHX IKCNEpTH3ax, 00CIeI0BaHUAX, UCCNEA0Ba-
HUAX, UCTILITAHHAX W TOKCHUKOJOrMYE€CKHUX, TMCHCHHYECKMX H HMHbIX BHIaX
OLIEHOKY.

12. CanlluH 2.1.7.1322—03 «I'urueHuueckue TpeOOBaHUA K pa3sMelie-
HUIO 1 O0E3BPEXXHBAHUIO OTXOJ0B POU3BOJCTBA M MOTPEDIICHHAN.
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13. TH 1.2.2633—10 «['HrueHuuecKkue HOPMATHUBLI COAECPKAHHSA NPU-
OPUTETHBIX HAHOMATEPHATIOB B 00BEKTAX OKPYXKAIOIUEH Cpeabl».

14, CIT 2.2.2.1327—03. «I'urdennyeckue TpeOOBaHUA K OpraHu3auuH
TEXHOJOTHYECKUX MPOLECCOB, NMPOU3BOACTBCHHOMY 000pYNOBaHHMIO U pabo-

YEMY UHCTPYMEHTY».
15. «MeToanYECKHEe yKa3aHUs N0 MPUMEHEHUIO OaKTepULIUAHBIX JJaMIT

IS 00e33apakMBaHUA BO3yXa U MOBEPXHOCTEH B NOMEUWIEHUAXY, OT 28 ¢eB-
pang 1995 r. Ne 11-16/63-60.

16. MY 3.5.5.1034—01 «Ob6e33apaxuBaHie OUOJOrHUECKOro Marepua-
ma ¥ oOBbEKTOB BHEWIHEH Cpellbl, 3apakeHHbIX Oakrepusamu [—IV rpynn na-
TOT€HHOCTH, NIpK UCCneaoBaHuaX MeToaoM T1L[P».

17. MY 1.2.2520—09 «Tokcuxoaoro-rurueHuueckas oueHka desonac-

HOCTY HAHOMATEPHATOBY.
18. MY 1.2.2635-—-10 «Meauko-Ouonoruyeckas oneHka 0€30n0acHOCTH

HaHOMAaTEPUATIOB)Y.

19. MY 1.2.2636—10 «IlpoBeaeHne CaHUTAPHO-3MHUAEMUOJIOTHUECKON
IKCTIEPTU3bI MPOAYKIIHY, NOJYUEHHOH C UCNOJIB30BAHNEM HAHOTEXHONOTUH U
HaHOMAaTEePHAJIOB).

20. MY 1.2.2742—10 «Ilopanok orbopa npod s BBIABICHUA W HAEH-
THQUKALIMH HAHOMATEPHAJIOB B PACTEHHSAX Y.

21. MP 1.2.2522—09 «BrisiB1¢HHEe HAHOMATEPHANOB, [IPEACTABNAIOLINX
MOTEHUHATBHYIO ONACHOCTE AJ1s 3IOPOBbsl YENOBEKaY.

22. MP 1.2.2566—09 «OueHka 06€30MacHOCTH HAHOMATEPHUAJIOB in VItro
K B MOICJLHBIX CHCTEMAX in VIVOy.

23. MP 1.2.2639—10 «Mcnoap30BaHie METOIOB KOJHYECTBEHHOIO Ofl-
pelicieHHs HAHOMATEPHANOB Ha NPEANPUATURX HAHOUHAYCTPHH B B KOHTPO-
JIMPYIOLIMX OpraHH3aluaxy.

24. MP 1.2.2640—10 «Metoanl otbopa npoOd, BbISBICHHA H ONPEEREe-
HUA COAEp)KaHUS HAHOYACTUL W HAHOMATEpPHMAIOB B COCTaBE CEILCKOXO3AM-
CTBEHHOH, NMUIUEBON NMPOAYKLHUH U YIIAKOBOYHBIX MaTepHaJIOBY.

25. MP 1.2.2641—10 «Onpenenesue npHopHUTETHLIX BUAOB HAHOMATE-
pHAJIOB B OOBEKTaxX OKpYXXArOUWIEH CpEeAbl, *KHUBbIX OpraHu3Max H NHIUEBbIX
NPOAYKTAXY.

26. TOCT 670972 «Boaa aucTWLIMPOBAHHAA. TEXHHYECKHE YCIOBUAY.

27. TOCT 1770—74 «Ilocyna MepHas nabopaTopHast crexjisHHasn. Lu-
THHAPBI, MEH3YPKHY, KOJIOEI, IPOOMPKH. TeXHHYECKHE YCIOBUAN.

28. 'OCT 8.207—76 «TocynapCTBeHHas CHCTEMA 0OeCleYeHUs €aH-
crBa w3MepeHH. [IpaMele M3MEpeHMA ¢ MHOIOKPATHBIMM HabMOAECHUAMU.
Metoas!l 06paboTku pe3ynbTaToB HabmoaeHHH. OCHOBHbLIE NONOXEHUS).
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29.TOCT 12.1.007—76 «Bpeansie Bewectsa.-Knaccugukaums v o0-

e TpedoBaHUAY.
30. TOCT 12.0.004—79 «CCBT. Opranuszauus obyyeHHs padboTalouux

Oe3zonacHocTH Tpyaa. O0WME NOSTOKEHUA.

31.TOCT 25336—82 «llocyna u obopynosaHue 1abopaTopHbIE CTEK-
IAHHbIE. THUIBI, OCHOBHBIE MapaMeTpbl ¥ pasMepPsIn.

32.1TOCT 26678—85 «XonoaunbHUKU 4 MOPO3WIBHHUKH ObITOBbBIE
INEKTPUUECKHE KOMIIPECCUOHHBIE NapaMeTpUuyeckoro psaaa. OOuime TeXHu-

YECKUNE YCITOBHUAY.
33. FOCT 3—88 «llepuatku xupyprudeckue pe3rHosbie. TeXHHUECKUE

YCIIOBUSAY .
34. T'OCT 28498—90 «TepMomeTps! KHAKOCTHBIE CTeKNAHHbIE. OOl1mne

TeXHHYECKHE TpeOoBaHua. MeToabl HCMLITAHMIN.
35. TOCT 29227—91 «llocyna naboparopHas creknaHHas. IluneTku

rpaayuposadHsie. Hacts 1. O0wmMe Tpebosanuay.
36. TOCT P 51232—98 «Bona nuteesas. O0umue TpedoBaHUA K opra-

HH3aUHH M METOZaM KOHTPOJISt KaueCTBay.
37. TOCT 24104—2001 «Becnl nabopatophsie obuiero HazHayeHus H

o0Opa3uosbie. QOMME TEXHHYECKHE YCIAOBUAY.
38. TOCT 7.32—2001 «O14eT 0 HaAY4HO-UCCHEAOBATEALCKON padboTe.

CTpykTypa U nipaBuia 0QOpMACHHUR.
39. TOCT P UCO/M3K 170252006 «O61ume tpeGoBaHMA K KOMIE-

TEHTHOCTH HCNBITATEABHBIX W KANUOPOBOUHBIX 1abopaTopHity.
40. TOCT 30333—2007 «llacnopt 6€30NacHOCTH XHUMHYECKOH HpO-

aykuun. O6uue Tpedopauusy.

I11. O0mue nenoxenus

3.1. Ifens buonozuueckoz0 mecmuposanuna HAHOMAMEPULIOE

OueHka IeHCTBHA HAHOMATEPUANOB HA PACTEHHUA 10 MOPGPONOrHYECKUM
[IpH3IHAKaM OCYLLUECTBAACTCA B CIEAYIOIUX HEeAnX:

°® onipenenerye Oe30MacHbIX ANA pacTeHWH KOHLHEHTpaluH HaHOMare-
pyajsloB;

® ONIPEACIICHHE KPUTHYECKHX OPraHOB — MHUIEHEH BO3JEHUCTBHA HaHO-
MaTEPHAJIOB,;

® BLIAIBJIEHWE TPHPOAbI M MEXaHH3MOB BJHAHUA HaHOMAaTEepPHAIOB Ha
pacTeHus;

® MOHUTOPUHI 3arpA3HCHUA OKpPYXKaKOLIEH Cpelbl HAHOYACTHUAMH H
APYTrOoH HAHOTEXHONOTHYECKOH fIPOAYKIHEH;

* pa3padOTKa Mep MO OXpaHe OKpyX atollei Cpellbl OT BPEAHOIO BO3ICH-
CTBHS HaAHOYACTHL H HAaHOMAaTEpUanos,;
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¢ CAHUTAPHO-THI'MEHHYECKOE HOPMHPOBAHUE IMPOMBILUIEHHbIX BLIOPO-
COB HAHOYACTHIL H HAHOMATEPHAJIOB B OKPYXKarOLLYIO Cpely.

3.2. Tpebosanun K 1abopamopusam, nPpo8OOAUUM OUECHKY OelCmeusn
HAHOMAMeEPUAIn08 Ha PACMEHUR RO MOPPOSIO2UYECKUM NPUIHAKAM

3.2.1. Hannune akxkpeauTallud B YCTAHOBJSHHOM nopsjake., OpraHu3a-
LIMH, NPOBOASIINE UCCICIOBAHUA, JO/DKHBI UIMETh aKKPEAMTAUMIO B COOTBET-
ctBuM co crangaproM 'OCT P UCO/MIK 17025-—2006 cornacvo Pene-
paTbHOMY 3aKoHY OT 27 nekalbpsa 2002 r. Ne 184-d3 «O TtexHuyeckoM pery-
JINPOBAHUH).

3.2.2. Cobmonenne npaBuil Haaaexauei nadopaTOpHON MpPakTUKU B
cooTBeTCTBHHU ¢ [Ipukazom MuHHcTEpPCTBA 34paBOOXPAHEHHA H COUHALHOTO
passuTHsl Poccutrickoit ®enepaumu ot 23 asrycra 2010 r. Ne 708 1 «O0 yr-
sepxxacHuH [1paBunt nabopaToOpHON! NPAKTHKHY.

3.2.3. OcHamenue HeoOXoaIuMbIM 000PYI0BAHHEM U CPEACTBAMH H3MeE-
PDEHUHA, NPOUICOIIHMH TMOBEPKY (KaJIHOPOBKY) B YCTAHOBIECHHOM TOPAIKE;
3KCITyaTauus o00pynoBaHUA M CPEACTB M3MEpeHHH IPOBOAUTCA B COOTBET-
CTBHH C TEXHHUYECKHM TACMOPTOM M HHCTPYKUHEH O NPUMEHEHHIO, pe3yib-
TaThl MPOBEACHHA NOBEPKH (KanUOPOBKH) M TEKYLUETO peMOHTa 00opynoBa-
HUA QUKCHUPYIOTCA B CHEHHANBHOM XXYpHase, AOCTYITHOM B /11000e Bpems
COTPYAHUKAM, I3KCIUTYATHPYIOLIMM 000pYyIOoBaHUE MU obecneqyuBarOuiiMm
ero OOCIy)XHBaHHE, NPUMEHAIOTCA CPEACTBA U3IMEPEHHH, HUMEIOLIME CEPTH-
¢dvkar PocrexperynipoBanus U 3aperucTpUpoBaHHbIE B [ OCyRapCTBEHHOM
peecTpe CPeACTB U3IMEPEHHN.

3.2.4. Hanmuuue BoIAENECHHBIX 000pPYA0BAHHBIX MMOMEIUECHUN 118 paboTh
¢ OuosorHuecKkUMU 00BEKTaMH, COZEPXALMMH HaHOMaTepHaibl (HpenapH-
pOBaHHE, MPOOONOAroTOBKa, HCCICHOBAHHUE), MaTepHalsi, MOCTYNMBUINHA B
nabopartopiio, nomxked ObiTh 06pafoTaH B KOMHAaTE NMPOOONOATrOTOBKH, Mis
0o6paboTk MarepHana AOJKHBI OBITH YCTaHOBJIEHBI JITAMHHApPHLIE KA,
o0ecneYnBalOILe¢ I'OPU3OHTAJIbHBIA MOTOK BO34YyXa, 8 TaKKE BO3IMOXHOCTH
paboThl 0€3 JIAMHHAPHOIO MOTOKA M IHTEIbHYH) IKCITO3HLHIO 00ITyYeHUS
BHYTPEHHHX TIOBEPXHOCTEMN yNbTPapHOJIETOBBIM CBETOM; MEPEMELUCHHE NPO-
OMpOK, INTAaTHBOB YU NMPOYMUX NOSDKHO IPOH3BOJAHTBLCA TOJLKO B OJHOM Ha-
MpapjeHUH; paboThl ¢ OHOJOrHYEeCKUMHU MaTepuanamMu ¥ obpaslaMu, conep-
KAlIMMH HAHOYACTHLBI, CEAYET IPOBOAUTEL B PE3HHOBLIX OJHOPA3OBbIX TIEP-
yaTkax; obe3zapaxxuBaHHe NMPoO, colepkalUX OHOreHHbIE HAHOMATEPHATbI,
MpoBOIAT B COOTBETCTBUM ¢ MV 3.5.5.1034—01; Ounonornueckue obpasumi,
MOABEPTrHYTbIE BO3ACHCTBHIO HAHOMATEPHANIOB, HHAKTUBHPYIOT ABTOKJIABU-
pOBaHUEeM; NOMEIIEHHE perylaapHo obiTyyatoT GaKTEepULMAHBIME TaMTaMH B
COOTBETCTBHH ¢ «MeTonHYeCKMMH YKa3saHMAMH 110 NPUMEHEHHIO OakTepu-
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LIMAHBIX J1aMIT And 00e33apakxUBaHHA BO3AyXa M MOBEPXHOCTEN B MIOMEIICHH-
ax» (Ne 11-16/03-06 ot 28 ¢espans 1995 r.); TexHonOrn4yecknue onepauuu
MPOBOLSAT B COOTBETCTBHHM C 30HANBHOCTBIO MOMELIEHHUH; B OTACJIbHbIX TO-
MELLEHUAX OCYIIECTBAAKT flepeoeBaHUe U XpaHEHHE BEPXHEH OaeXKAbl,
MpUEM TIHILH; BBUICIAIOT OTAEIAbHOE CKJIAACKOE INMOMELIEHHE I XPaHEHHA
MaTepHaoB ¥ 00pabOTaHHBIX MMM DHOTTOrH4eCcKuX oOpa3LoB.

3.3. Kearupuxkanyun cnequaiucmos, nposooAUX UCCA1e008AHUA

COTpYAHUKH J1adopaTopuy, NMPOBOAALINE OUCHKY AEHCTBHA HAHOMATE-
PHAJIOB Ha PACTEHHUS [0 MOPPONIOrHYECKHUM NPHU3HAKAM, JOJDKHbBI HMETh Chie-
LHaJIBHOE O0pa3OBaHKE M NpaKTUHECKHH OMNbIT paboTsl ¢ BeulecTBamMu 1—2
Kjlacca OMacHOCTHU B (hopMe- TpaAHULIMOHHON AHCIepCHOCTH He MeHee 0,5 rona.

Tlepconan 0053aH:

® 3HaTh CBOMCTBA HAHOYACTHIL U HAHOMATEPHAIOB, NMPHUMEHIEMBIX NPH
NPOBEAEHMH HCCIICAOBAHUH, BKIIOUYAS BO3IMOXKHBIE MOCNCACTBUA OT MX BO3-
ACHCTBYSA HA OpraHH3M 4YEJIOBEKA,

® 03HAKOMUTBLCA ¢ MEPAMHU [0 CHIDKEHUIO PHCKOB, UMEIOLLIMX MECTO TPH
padoTe ¢ HAHOMATEPHANAMM;

¢ ObITb O3HAKOMJICH C MPAKTUKON H O0OLLMMU peKOMEHIALHAMHU, Kacaro-
uiMMHUcCs padoThl B AaHHOH tabopaTopuy;

® NPOMTH UHCTPYKTAK MO TEXHHKE OE30MaCHOCTH W CTAHJApPTHLIM. One-
palMOHHBIM NpoueaypaM paboTbhl C HAHOMaTeprataMu;

® IPOUTH OOYUYEHHE TIO TEXHUKE 0e30NacHOCTH NPOBEACHHUA UCCIEA0Ba-
HUH C UCIOJIb30BAHUEM HAHOMATEPHAJIOB.

3.4. Meponpuamus no obecneuenuio Kavecmea
HPOBOOUMBIX HCCACOVBAHUN

3.4.1. Kontponb 3a kauecTBOM paboTr BkMO4YaeT B cedA: odopmieHne
[epeyHs UCCACLOBaHUM, MTPOBOAMMBIX B OpPraHH3aliMy, ¢ YKazaHueM A Kax-
JOr0 HCCNENOBaHHS PYKOBOAMTENR M 3aKa3duuKa, Ha3BaHUA MCCIELYEMOIro
HaHOMAaTepHana; NEpPeYHs HuccneayeMbix OHONornyeckux o0pas3uos, AATHI
Hadajla M COCTOAHHS KaXAOTo UCCNEeNoBaHKs Ha TEKYIIUH MOMEHT BPEMEHH,
OUEHKY MPOTOKONOB ¥ METOAOB HCCJ/IeJ0OBaHHA Ha COOTBETCTBHE NpaBuiaM
nadopaToOpHOW NMPaKTUKU, MOHUTOPUHI TEKYLUMX UCCIENOBAHHH; OTYET O
NPOBEACHHBIX MPOBEPKaX U pCKOMEHIALHH [0 YCTPAHECHHIO HEXOCTATKOB.

3.4.2. Jns ocymiecTBREHUs TporpaMMbl Mo 00ECneyeHHIO KauecTBa Ke-
CJICAOBAHWH BCC NMPOU3IBOACTBEHHLIE OMNEpaudnd MPOBOAATCI B COOTBETCTBHH
CO CTasAapTHLIMH omnepauMoHHbiMu npoueaypaMu (COII). CobmoneHue
COII ocymiecTsaseTcs B Ueadx odecneyeHUs KayecTsBa, AOCTOBEPHOCTH H
BOCIIPOH3BOAMMOCTH pe3ybTaToB HCCIEI0BAHMUA.
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3.5. Cobnrodernue mep KoOHQPUOEeHUUATBHOCIU

OpraHusauus, ApoBOAALLAs HCCICAOBAHHA NCHCTBHUS HAHOMATEPHUAJIOB
Ha pacTeHHs Mo MOPDONOrHYeCKUM MPHU3HAKaM, JOJHKHA 00ecTieduTh KOHD U-
NeHLHATBHOCTD PE3YJILTATOB MCCNEAOBAHHUN B paMKaX NPUHATHIX €10 00s3a-
TEJBCTB U B COOTBETCTBUM C 3aKOHOJATENILCTBOM Poccuiickoit denepaumy.
COTPYAHUKH, NPUHAMAIOUIME YYAaCTHE B MPOBEACHUM WCCIECROBAHUHN HCHCT-
BUA HAHOMATEPHAIOB HAa pacTeHHUs MO MOP(OJIOTHYECKUM NpU3HaKaM 00s3a-
Hbl COOMOAaTh KOHPUICHUMNANBHOCTD B OTHOWIEHHH JTHOOBIX NAHHBIX, 107y~
YEeHHBIX B XO0J€ HCC/IENOBaHUsA, B COOTBETCTBUM C 3aKOHOHATENBCTBOM Poc-

CUICKON Deaepaun.

3.6. OmeemcmeeHHOCMb OP2AHU3ALUU, BPOBOOAIUECH UCCACO08AHUE

Opranu3auys, OCYUIECTBASIONIAS MUCCHEAOBaHUE NEHCTBHS HAaHOMATE-
PHAIOB Ha PacTEHHUA MO MOP(QOJOrHYECKMM MPH3HAKaM, HOJDKHA ABJIATHLCA
CAMOCTOATE/ILHOW NpPaBOBOM €AHHULEH, HECYLIEH IOPUAUYECKYI) OTBETCT-
BEHHOCTD.

(OCHOBHBIM JOKYMEHTOM, NOATBEPKAAIOLIUM PE3yibTaThl ONpeNcICHUS
HaHOMATEePHAJIOB, SBIAECTCA OTYET O MpOBEAEHHOM MccnenoBaHUM. OTyer
JOJIKEH YIOBJICTBOPATEL TpeOOBAHUAM, H310KEHHBIM B ITyHKTax 4.8 u 5.5.

3.7. Mepbt npedocmopodicHOCMU RPU 86E€0EHUU HUAHOMAMEPUANOE
8 pACHEHUR, npenapuposanuy buoMamepuaia, omoope u
KoHCcepeayuu npob, npoeedenuit UcCCc1e008anul

3.7.1. HaHoyacTyupl M HaHOMATEpPHAJbl, HCIOJIb3YEMbIC B OUOJOTIYE-
CKHX JKCTIEpHMEHTAX, CJIEJlYET BO BCEX CJIydasaxX pacCMaTpUBaTh KaK IOTEH-
HHabHO OMacHbIE BELIECTBA, €CJIM HHOE HE YCTAHOBIEHO. YPOBEHb NOTEHIH-
albHOH ONMACHOCTH HaHOMATEpMAJNIOB [J11 4YENOBEKa M OKPYXKAIOUICH Cpeabl
MOJET ObITb NPEABAPUTENILHO OLIEHEH C npHMeHeHuem MP 1.2.2522—(9.

3.7.2. Kaxablii HaHOMaTepHall, UCMOJb3YEMBIH B HUCCIEOOBAHUM, HOJ-
#eHd ObiTh CHaOXKEH nacnopToM 0€30NMacHOCTH, COCTABIEHHBIM B COOTBETCT-
suH ¢ TOCT 30333—2007.

3.7.3. OpraHbl M TKaHU PACTCHHH, MOABEPrHYTHIX BO3ACHCTBUK) HAHO-
MaTepHaJIOB, CAEAYET pacCMaTPUBaTh KaK UCTOYHUKHU IMOTEHUHATILHON OHO-
JIOTYEeCKOH OMACHOCTH.

3.7.4. B X0Je npoBeAcHHA HUCCIEXOBAHHHE HEOOX0aAuMO cobtonaTe npa-
BUia GezomacHoro ofpameHHs ¢ HaHOMaTepHalaMH, YCTAHOBJIEHHLIE B yT-
BEPKAEHHBIX PYKOBOAMTENIEM J1abOpaTopruu HHCTPYKUHUAX MO TEXHHKE Oe30-
macHOCTH H aedctTeyrouux COIL

11
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3.8. Hewumameubie cumyayuu u Mepol RO UX yCMpaHenuo

3.8.1. Ilpn po3nnee aucnepcun HaHOMaTepHasna BHYTpd O6okca OHOJo-
rM4ecKoi 0€30MacHOCTH.

® [10J0KJaTh HE MEHEE 5 MHH 11 OUHCTKH BO3AYyXa OT ad3p030Jis;

¢ 0043aTE€NLHO HAAETh OJHOPA30BbIA XaNaT, OYKH U MepUATKH,

® BO BpeMsA npoBeacHus yOOpKu ocTaBUTh OOKC BKIKOUEHHBIM,

¢ COOpaTy NpOJMTYIO JUCTIEPCHIO (PACTBOP) HAHOMATEpHala cneluab-
HOW abcopOupyrolei ryOkoi WM OAHOPA3OBBIMHM BITMTHIBAIOWMMHU candeT-
KaMH, 3aMOYCHHLIMH B Ae3uHuLMpylomeM pactBope (aias OUOréHHbIX Ha-
HOMATEPHAIOB) UK B pacTBope JjlaboparopHoro aerepredHra (s abHoreH-
HbIX HAHOMATEPHANOB);

o casipeTKaMu, CMOYEHHBIMU AEC3INHPULIMPYIOLIMM PAacTBOPOM (1A OHo-
FEHHbIX HAHOMATEPHAJIOB) WJIM PAcTBOPOM J1abOpaTOpHOTO AcTepreHta (JUis
aOMOreHHBIX HaHOMATEPUAIOB) MPOTEPETh BCE MNOBEPXHOCTH BHYTPH OOKCa,
BK/}OYas CTEHbI, PabOuylO MOBEPXHOCTb U pa3MellieHHOEe BHYTpH O0oKkca 0bo-
pyAOBAHHUE,;

¢ YVHUUTOXUTL N0Cie 00e3BpeKUBaHUS BCE 3arPA3HEHHbIC OJHOPA30BbIE
MaTepHaTb! COTNAaCHO NMpaBuiaM madopaTopuH 10 YHUUYTOKEHHIO OHOTOrHUECKH
OMACHbLIX MATEPHANOB;

¢ NpeAMETHI MHOTOKPaTHOTO HUCITONIb30BAHUA MEPEd MPOHEAYPAMHU OYU-
CTKH M aBTOKJIaBHPOBAHMWA [IOMECTUTL B KOHTCHHEPHI ¢ KpblIUKAMH HWIIN 3a-
BEPHYTh B OymMmary;

® 3arpA3HEHHbIe OMOreHHLIMH HAHOMATEPHAIAaMHU TPEAMETBI, KOTOPbLIE
HEJ1b3A aBTOKIABUPOBATH, Nieped yaaneHuem u3 paboueii 30Hb Ookca OGuono-
ruyeckon 6e3onacsocTi 3aMounTh Ha 20 MHH B A€3HH(PUHIHPYIOIEM PACTBO-
pe, B cllyvyae 3arpasHeHus aOHOreHHbLIMKH HaHoOMaTepManamMid — 3aMOYMTh Ha
1 4 B pacTBOpE MaDOPATOPHOIO NETEPreHTa;

® OJIHOPA30BYIO OLEXKIY, B KOTOpO# npoBoaniack yoopka 6okca duono-
rUuecKoi 6e3omacHOCTH, 3anedaraTh B NMAKEThl H YHHUYTOXHUTH Joche obes-
BpEXKHBAHUSA;

¢ nepes Bo3oOHOBNeHHEM paboThl (MMM nepea BhikNOYeHHEM OOkca)
OCTaBUTb OokC OHoNoruveckoit 6esonacHocTH paboraroluM eine Ha 10 MuH.

3.8.2. Ilpu posause nucnepcuy (pacTBopa) HaHoMaTepuanaa B aJaboparo-
puy, BHE Ookca Ononoruueckoi 6e30nacHOCTH:

® BBI3BATh CHELMATILHYIO CNYXKOY, €C/IH NpoauThI HAHOMAaTEpUan npea-
CTaBAACT CEPLE3HYIO OHOJIOrHYECKYH OMAaCHOCTh, OTHOCUTCA K YPOBHIO OHO-~
JIOCHYECKOH ONAacHOCTH BTOPOrO YPOBHA HJIM BbILIE;

® yaanuTh U3 JabopaTopHu BECh MEPCOHAI; B 30HY IPOJUTON KHUIAKOCTH
BEPHYTLCS [10CIIE OCAXKACHUA a’3P0O30ig HE paHee, ueM yepes 15 MuK;

12
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® BCIO 3arpsA3HCHHYK OICXKAY 3aMe4araTh B ClEeUHalbHbIE NAKeThl A/
OMOJIOTMYECKHUX OTXOA0B U YHHYTOXUTB NOCIe 00e3Bpe K UBAHUS;

* [IpM NPOBEACHUHU YOOPKM HaneTh OJLHOPA30BbIM Xajar, 00A3aTe/bHO
MCI0JIb30BATh OYKH U MNEPUYATKU U3 JlaTeKca WK MOJTUMEPHOro Martepuana;

® NIOJIOXKUTh HA NMPOSUTYIO XKHUIKOCTh HECKOJIBKO OYMaXKHbIX TI0JIOTEHEL
s ee abcopblUHH, CBEPXY NOJOXHUTL BTOPOH CNOH IONIOTEHEW WAK calide-
TOK, NPOMNUTAHHBIX HEe3UHPHUUPYIOWMM CPEACTBOM (€C/IM TNPOJHUT OUOTrEeH-
Hbl# HaHOMaTepuas) Wik 1abOPaTOPHBIM ACTEPreHTOoM (I3 aOHMOTEeHHOro
HaHOMaTepyana),

e yepe3 20 MUH COOpaTh H YHHUTOXKHUTh IOCIIe 00e3BpEeXKHBAHNS BCE 3a-
rpA3HEHHbIE OAHOPA30BbIE MATEpHaIbl COMIACHO MpaBuyiaM Jaboparopud 1o
VHUYTOXEHUIO Y I€3HHPULUPOBAHHIO OHOIOTHUECKH ONIACHbIX MaTepHaJioB,;

® NpeAMETHl MHOTOKPATHOIO HCIOJb30BaHUA MOABEPrHYTh 00e33apa-
YXUBAHHIO;

® [IpOTEPETh MOBEPXHOCTH BCEro o0OpyA0BaHUS B 30HE pPO3JIMBa HAHO-
MaTepHasia COOTBETCTBYIOLWINM 00€33apark HBAIOUIMM CPEACTBOM,

¢ OZIHOPA30BYIO OEXKIY, B KOTOPOW MNpoBoauiacek ybopka, cobparh B
FIAKEThI U YHHUYTOXHUTb MOCIE 00€3BpeKBaAHHUA.

3.8.3. Ilpu TpaHcnopTHpOBaHUM HAaHOMATEpHASA BHE N1abopaTopHM:

¢ BbI3BaTh NPEACTABUTEJICH CrieUMaNbHBLIX CAYXO M OKas3blBaTh UM CO-
OEHCTBHUE MO YCTPAHEHUIO NMPOJUTOM KHUAKOCTH U pACChINTaHHbIX NMOPOIKOB,
NpeACTaBIAIOUINX OHUOOrMYECKYIO ONTACHOCTD;

e MaTepuall, MPEACTABAAIOWIMA OHOJIOFMYECKYIO ONACHOCTb, COOPaTh W
3ane4yaTaTh B MPOMapKUPOBAHHbIA KOHTEHHEDP, Pa3MEIUEHHBI K BHYTPH Clleu-
aJlbHOM Tapbl IJId TPAHCMOPTUPOBAHUA, 3Ta Tapa HOJKHA WUMETb KPbILIKY,
ObITh HEOBKOWIEHCA M HMETh MADKUPOBKY OMONIOTMYECKH OMIaCHOTO MaTepHaa;

® U3 30HbI, 3arpA3HEHHOM HaHOMATEpPHAIOM, VYIAJIWTh [MOCTOPOHHHMX
MOAEH;

e pu 00e33apa)kMBaHUU 3arpAIHEHHON TEPPUTOPUU CENOBATH HHCT-
PYKUMAM [peACTaBUTENIEH CIEUHAIbHBIX CITYXKO.

IV. IlopaoK OlleHKH AeHCTBHA HAHOMATEPHAJIOB
HA BBICIIHE PACTEHHS IO MOP(POJNOrH4EeCKHM MPHIHAKAM
B JIA0OpATOPHLIX YCJHOBHAX

4.1. Cocmaenenue naana (Ou3aiinga) uccied08aHunA

[lepen: NpoBeNECHUEM HCCICAOBAHUA COTPYOHHKOM, OTBETCTBEHHBIM 34
NpOBENEHNHE UCCIIEI0BaHMA, COCTaBnAeTCa ero noapoOHbI¥ rna. [1nax noa-
MUCHIBAETCA BCEMH UCHNOJHUTENAMHU paboT M YyTBEpKIOAETCA PYKOBOIAWTENEM
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oprasu3auvH (J1adopaTOpuH, UCBITATEILHOrO LEHTpA), MPOBOAALLEH HCCle-
JI0OBaHUE.

11naH ucclie10BaHUA BKIIIOYAET:

® HAMMEHOBAHHE U aJpec 3aABUTENA (3aKa3unuKa) UCCIEOBaAHNA;

® HAMMEHOBAaHME M aJpec OpraHUsaildu, KoTopas npousBoauia ordop
npob (oOpa3Los);

e HHPOPMALIHIO, NPEACTABICHHYIO 3aBUTENEM (3aKa3YHKOM) HCCIEAO-
BAHUA;

¢ CBEICHUA O CBOHCTBAX HaHOMarepuasia,

¢ CBEAECHHA O TPAAULIMOHHOM aHaIOre HAHOMAaTepHana;

® IPUMEHSAEMBbIA HOCHTENIb HaHOMAaTepuana (pacTBOpUTENb, pa3baBu-
Teb, 3MYALIaTOP U T. 11.);

® UCNONb3YEMbIE pacTEHHA. BUA, YUCIIO pacTeHH# B rpynme, NepeucHb
OMNbITHBIX IPYII U KOHTPONEH;

¢ XapaKTEPMCTHUKY BBOAMMOIO HAaHOMATEpHaia U €ro TPaaULUMOHHOrO
aHanora: 103y BBEIEHHA, CIOCOO BBEOCHHA, CXEMY BBEACHUA, BPEMSI MEXAY
BBEICHHAMU;

® HAMMCHOBAHUE HUCCNeAyeMbIX MarepuanoB (npob), Koau4ecTBO (4HC-
no, obbeM, Macca) npod, Mmetoa otOopa npod, cnocod koHcepBalMH Mpoo;

® METOJ CTATUCTHUECKOH 00paboTKU pe3ynbTaTOB;

¢ fiepeYCHb OMNpEACIIIEMbIX [10Ka3aTeNeH.

[Tpu coctaBaeHUY MAaHa UCCIENOBAHHA CAELYET HCIIONB30BAaTh METOIBI
orbopa npod U OHONOrHYecKOro TeCTUPOBAHUA HAHOMATEPHANIOB Ha PacTH-
TEJibHbIX 00bEKTaX, yTBepXIAE€HHbIE B YCTaHOBIEHHOM Topsaake (MY
1.2.2635—10, MY 1.2.2742—10 u npyrue).

BHOCHMBIE B MJIAH UCCAEHOBAHUA WM3MEHEHUS YTBEPKAAIOTCA PYKOBO-
oUTEleM UCCNREA0BAHUA, @ OTKNOHEHUA OT yTBEP)XAEHHOrO IaHa (He3ara-
HUPOBAHHbIC COOBITH, HENpEeABUACHHEBIE OOCTOSTENILCTBA U T. 11.) 3alTHChIBA-
IOTCS, NPOHYMEPOBLIBAKOTCA, NOAMUCHIBAKOTCA PYKOBOIHTENEM HCCIENOBa-
HUA, 1aTUPYIOTCA U MPHIIAraloTcd K oT4€Ty, COCTABIAEMOMY I10 pelyJibTaTaM
UCCTIEIOBAHMA.

4.2. Onpeoenernue gUOA PACMUMETbHBIX OPZARUIMOE, NPUZOOHBIX
ONA NPpOEedeHUR UCCICD06AHII

A OUEHKH REMCTBUA HAHOMATEPHATIOB Ha LBETKOBBIE PACTECHHA IO
MOP(OJIOTHIECKHM MpPH3HAKaM B Aa00pPaTOPHLIX YCIOBHAX UECIECOOOPA3HO
UCTIOIL30BATh ITPOPOCTKH CEMAH LBETKOBBIX pacTeHU#l — MINEHHIBI, PXKH,
AYMEHA, OBCA, KYKYPY3bl, DEANCa KPacCHOI0 Kpyraoro, 0€10M ropumLbl, JIyKa,
¢daconu oGsikHOBEHHOH, kKapTodens. CeMeHa TeCT-KyJIbTYp HOJIKHBI ITPHHA-
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J1€XKaTh K OJJHOMY BHAY H COPTY, COOTBETCTBOBAThL 1-MY KJaccy, ObITh OHOIO
roga ypoxas, He 00paboTaHHBIMH MNPOTPABUTENAMH U YNOCTOBEPEHHBLIMH
COOTBETCTBYIOILHUMHU JOKYMEHTAMHU.

Hanbonee ynobHoli Moaesnblo AN OUEHKH JAEHCTBUS HaHOMAaTepHaloB
Ha PaCTCHHUA MO MOPGONOrHUECKHUM NPHU3HAKAM ABJIAKOTCA NPOPOCTKH CEMSH
kpecc-canata. Kpece-canat xak OMOMHAMKATOD OTIHYaeTcs OBICTPBIM NpPO-
pacTaHUEM CEMSIH U MOYTU CTONPOLEHTHOHM BCXOXECTHIO, KOTOpAA 3aMETHO
YMEHbILACTCH B NPUCYTCTBUH 3arpasHutesiet. Kpome Toro noberu U KopHu
3ITOFO0 PACTeHHUA O] JAeHCTBHEM 3arpA3HUTENICH MOABEPralOTCA 3aAMETHLIM
MOP(QOJIOrMYECKUM HM3MEHEHUAM (3aepKKa pocTa, UCKPHUBIIEHHE MN00OEros,
YMEHbLIEHHE AIMHBL U MacChl KOpHeil). Kpecc-canar kak OMOMHAMKATOD YI0-
OeH €le ¥ TeM, UTO ACHCTBHE CTPECCOPOB MOXKHO U3y4aTh OHOBPEMEHHO Ha
00JLILOM YUC/IE pacTeHUH TIpK HeOONIbIHOHN Mowanu padbouero mMecra. fpu-
B/IEKATE/ILHBI M BEChbMa KOPOTKHUE CPOKH 3KcnepumeHta. Cemena Kpecc-
cajata npopacraroT vxe Ha 3—4-i ACHb.

Jia npeaBapuTeIbHOM OUEHKHW [MOBpEeXAAWIErQo JeHCTBHUA HaHoMaTe-
PHAJIOB Ha MPOPOCTKH CEMAH MOXKET ObITh HCIOJIb30BaHa CIEAYIOLIAN IHKaJa!

. (=) Hospexcoarwwee Oeucmaue omcymemayem.

Bexoxects ceMsan pocturaet 90—100 %, BCXoasl ApyXKHbie, NIPOPOCT-
KM KPEIKWE, POBHBLIC. DTH NPU3HAKKW XapaKTEPHbI LT KOHTPOJISA, ¢ KOTOPbIM
clleyeT CpaBHUBAThL OMbITHbIE 0Opa3LIbI;

2. (+) Cnaboe nogpexciaroujee deucmaue.

Bcxoweets 60—90 %. ITpopocTKHY MOUTH HOPMaZibHOH [UTHHBI, Kpen-
KHE, POBHBIE;

3. (++) Cpednee nospexcoaiowjee oeucmeue.

Bexoxkecth 2060 %. [TpopoCTki 11O CPaBHEHUIO C KOHTPOJIEM KOPOUE
H TOHBUIE. HEKOTOPLIE NPOPOCTKH HMEIOT YPOICTBA,

4. (+++) Cunrbnoe nogpexcoarougee oeucmsue.

BexoxecTs ceMsH oyeHb HH3Kas (MeHee 20 %). [lpopocTku Menkue U

YPOLTHBBIE.

4.3. Onpeoenenue cnocoba (Memooa) 86e0eHUA HAHOMAMEPUAIO8

HaHnomarepuaibl BBOASAT B UBETKOBbIE pacTeHUA MYTEM IMPOpalliBaHUA
CeEMAH B CyOCTpaTax, CoAepxXallMx HaHOMarepHanbl B BUIE BOAHBIX AUCIIED-
CUM, MUIIH TTYTEM HAHECEHMA HAaHOMATEpPHAJIOB Ha [MOBEPXHOCTL ceMsH. [Ipo-
Lleaypa BBEACHHA HAHOMATEPHAJIOB B PACTEHHUA NYTEM MPOPALIMBAHUA CEMSAH
B KBApLEBBIX CyOCTpaTax, conepXailliX HaHOMATepHabl, BKIKOYas OMnucaHue
YCJIOBWH TPOBEACHUA JIKCNEPUMEHTA, NMOATOTOBKY JIAOOPATOPHON noCy /b,
cybcTpaTa AJis NpOopalMBaHUs CEMSAH, MOATOTOBKY CEMSH, NPOUERYPY NPo-
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palyBaAHUA CEMAH UAY HAHECEHUS HA HUX HAHOMATEPHUANIOB, NIPEACTABJIEHA B
MY 1.2.2635—10.

4.4. Iloozomoeka npo6 HanoMamepuanos 011 66e0CHUA 8 PACMEHUSA

BeeneHve HepacTBOPHMBIX HAHOMATEPHANOB AOMYCKAETCA B BHIE BO-
HbIX AUMCNEPCHUil (cycnen3uit, B3secer). [Ipy NpUroToBaeHUH AUCIIEPCHH Ha-
HOMATEPUAJIOB HEOOXOAUMMO MIPUMEHSATh PHUIUUECKHE METOAbl AUCIEPIrHUpO-
BarKs (NiEpeMeliMBanie, BCTPAXUBaHUE, YAbTpassykoBas oOpabortka). [Ipu-
MEHCHHUE JIETEPreHTOB K MUHEPAIbHBIX BELUIECTB, CMOCOOHBIX 0OKa3aTh I10-
BpeXxaawouiee AeHCTBUE HA OpPraHu3M pacTeHUM, He aornyckaerca. B otoens-
HBIX CJyYasiX BO3MOXHO IIPUMEHEHHE CNEelHAIbHbIX HOCHTENEH, CTa0unn3u-
PYIOLWKX AUCTIEPCHH HAHOMATEPHANOB (3JIEKTPOAKTHI, TIOIUMEPDI, PaCTBOPHI
[IAB), xOTOpBIE HE AOJHKHBI B pabOYHX KOHLEHTPALHUAX OKa3biBATh [MOBPEXK-
Aawlee BO3ACUCTBHE HA PAaCTCHUsA, YTO NMOATBEPKIACTCS JaHHbIMH JINTEpa-
TYPbl WM UCCNEAOBAHUAMU C HCNOJIb30BAHHUEM ROTNOJIHUTENABHBIX KOHTPOJIb-
HBIX TPYNN pacTeHui, odpadaTbiBacMblX ITUMHU HOCUTENAMM HaHOMaTepua-
JI0B B 3KBUBAJICHTHbBIX ONBITHLIM I'PYNMaM KOJIMYECTBAX.

4.5. Onpeoetenue YuC1eHHOCmuy IKCREPUMERMATbHBIX ZDYRI

[Tpu npoBeaeHUM CTAHAAPTHOFO IKCNEPUMENHTA QOopMHpYyeTCs 4 rpynfibt
[IPOPOCTKOB pactTeHuil. CeMeHa 18 npopaillliBaHuA pa3ncasroT Ha CReaylo-
LUIME FPYNLIbI:

e |- rpynmna, KOHTpOJbHad, He obpabaTsiBacMas HAHOMATEPUAIOM;

¢ 2-q rpynna noaBepraercia BO3ACHCTBUIO M3ydaeMbiMU HaHOMarepua-
JJTaMH HE MCHECE YEM B TPEX BO3IPACTAOUINX KOHUECHTpALIUAX,

¢ 3-4 rpynna roABepraercsd BO3ACHCTBUIO TPaAMLHOHHOrO aHajlora Ha-
HOMaTepHasa (ec/in TaKOBOH UMEETCH) He MEHEE UEM B TPEX BO3PACTAIOIIMUX
KOHLIEHTPaUKAX;

e 4-g rpynna noaABepraeTca BO3ACHUCTBUIO HOCUTENA (AUCTIEPCHOHHOM
Cpelbl), €CAH HCNOJL3IYETCA MHAA, YeM QUCIIEPCHA B ACHOHU3OBAaHHOH BOJE
dopMa BBEIECHUS HAHOMATEpUaAA.

YHCAEHHOCTh CEMAH B KAXAOH rpynne, noasBepraeMoi BO3NEHCTBUIO
OIHOH KOHLEHTpaUUH KaXKAOr0 TECTUPYEMOTro oOpasiia, OOMKHA ObITh He
mMeHee 10 3K3eMNAspoB.

PacTeHus rpynnsl 1 NOABEPraloT 3KCNO3WLMM A€UOHN3I0OBAHHOM BOJION
0 TOH Xe CXeMe, UTO U TECTUpPYEeMbIf HaHOMaTepHal U €ro TPaxXULHOHHbLIH
aHaJIor.
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4.6. Pacuém 003 6600UMBbIX HAHOMAMEPUQ/IOE

Jlo3a BBOAMMBIX B pacTeHUs HAHOMATEPHAIOB PACCUMUTBHIBACTCH Kak
MAaCccOBasl KOHUEHTpauus B eauHULE Macchl (00BEMaA) cybcTpara wis npopa-
LIWBaHUs ceMsiH. 1 HaHOMaTepHasoB, NPeaBAPUTEIBHO OXapaKTEPU3OBAH-
HbIX NO BEJHYUHE YAEABHOM ITOBEPXHOCTH B PAaCUETE HA €AMHHLIYY MACChl,
NOMOMHUTENILHO PACCHUTHIBAKOT [03Y B €AMHHMUAX [UICWAAW MOBEPXHOCTH
MeXK(}a3HOW IpaHWLbl HAHOMAarepuajia Ha e€AUHHLY Macchi/o0béMa ykazaH-
HeIX cpeld. IS MOHOJUCIIEPCHBIX HAHOMATEPUASIOB J03Y BbIPAXAIOT YEPE3
YUCJIO YACTHII B €IMHULIE MACChl/O0BEMA Cpell, MPUMEHAEMbIX NMPH TECTHPO-

BaHHH.

4.7. Honyuenue moKCUKOIO2UHECKOU XAPAKMEPUCMUKU HAHOMamepuaa

TOKCHKOJIOIMYECKAA XapakTepuCTUKA HAaHOMATepuasia JIOJIKHA BKIIO-

4aTh U3YUEHHUE 3aBUCUMOCTH 10323 PPEKT:
a) OTHOCHTENILHO N03b!, BHIPAXEHHON Yepe3 Maccy HaHOMaTepHana;
©) OTHOCUTENBHO [103bl, BBIPAXKCHHON 4epe3 miolwaab TOBEPXHOCTH

YaCcTHLL;
B) OTHOCHTEJbHO AO3bI, BhIPAXEHHOW 4Yepe3 YMCIO yacTHll (B ciyyae

MOHOIHUCIIEPCHBIX HAHOMATEPHAJIOB).

4.8. Cocmasnenue omuéma o pes3yiomamax pabom no oUeHkKe Oeicmeun
HAHOMAMEPUan06 Ha pacmerHuaA no MOPPoNo2uLeCKUM RPUHAKAM

[Io 3aBepmieRMH HCcCeA0BAHUA OQOPMAAIOT OTUET, B KOTOPOM ROJKHb

ObITb NPEICTABNEHAI:
® Ha3BaHMe, aaApeC OPraHU3aLUH-UCTIOJIHUTESIA;

® [1aThl HA4aja v 2aBeplICHHUA UCCNEeN0BAHNH;

e (/b Y 3a/1a4H UCCNEA0BAHMS,

® ONMUCAHUE UCCASAYEMOr0o HaHOMAaTepyaia, BKIKOYAass UMEHOLLHECs CBe-
REHUA O (PUIHYECKHX, XUMHYECKHX, OMOJIOrHYECKUX, TOKCHUKOJIOTHYECKHX
CBOHMCTBAX;

® BUJZl, KONTHYECTBO PACTEHHH B KaXXAOH rpynne;

e popmMa, 103bl, KPaTHOCTh M MYTb BBEACHHA HCCAECAYEMOT0 HaHOMaTe-
puasia B pacTeHUS,

® METOABl OLCHKH IMOBPEX JAIOMIEro ASHCTBHA HAHOMATEPHANIOB Ha pac-

TEHHI,
® METOAb!I CTATHCTHYECKOW 00padOTKH pe3ynbTaTOB;

® pe3y/bTaThl UCCAENOBAHHUA, NpeACTaBleHHbIE B BHAE 00001L1ar0wmX
Tabnul, PHCYHKOB, C COOTBETCTBYIOWIEH CTATHCTHYECKOH o0O0padoTkoi, u

KOMMEHTAPHEB K HUM;
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e 00CYXXAEHHE PE3YIILTATOB,;

® BLIBObI,

® CIIMCOK UCTIOJIL30BAHHOM JINTEPATYPHI.

OTyeT O pe3ynbTarax IMPOBEIACHHOIO MCCIEAOBAHHUS COCTABISETCA OT-
BETCTBEHHBIM UCMIONHUTENIEM, YTBEPXKAACTCA PYKOBOAUTEJIEM OpraHH3auMu U

CKPENNAETCA NeYarbio OpraHu3almH.
O0nA3aTeAbHBIM TPEOOBARUEM K OTUETY ABIACTCA OPOPMIICHHE B COOT-

geTcTBUM ¢ [OCT 7.32—2001.

V. Ilopsaaok oneHKH AeHCTBHA HAHOMATEPHAJIOB
Ha BBICHIHE PACTEHHHA N0 MOPQPONOrHYeCKHM NPHIHAKAM
B €CTECTBEHHBIX NONY/JAAUHAX

3.1. Cocmaenenue nrauna (OU3auHa) HCCEQ08AHUR

Ilnan oueHku OeHCTBUA HAHOMATSPHUAIOB Ha PacTECHHUA 1O MOPQOJIOrk-
YeCKHM MPHU3HAKAM B €CTECTBCHHbBIX MONYJIALUNAX BKAKOYACT:

® HAMMEHOBAHME U aapec 3aABUTEN (3aKa3yHKa) UCCIEIOBAHNUA,;

® HAaUMEHOBAHUEC M aApec OpraHU3auMM, KOTopad Ipou3BoAuiia oTdop
npod (00pa3LoB);

¢ yHGOpMALUIO, NPEACTABIICHHYIO 3aABHUTENEM (3aKa34YUKOM) HUCCIIENO-
BaHWA;

¢ 000oCcHOBaHHe BbIOOPA CpOKOB (ce30Ha) 00CeA0BaHUSA PACTEHHH B €C-
TECTBEHHbIX NONYAALMAX;

¢ XapPaKTEPHCTHKY TEPPUTOPUH, HA KOTOPOH NPOU3BOAUTCH 0OCIEea0Ba-
HIE pacTeHHH (MECTONONOKEHHE, HATHYUE AHTPONOreHHBbIX ¢aKTOpOB 3a-
rpa3HeHus, OMU30CTh K OPEANPUATHAM HAHOMHAYCTPHU, HANMHYHEC NBUICBBIX
WK XHAKHX BBIOpOCOB 3TUX NpeanpuaTuii), Mect cOopa o0bpa3uos;

® XapaKTEpPUCTUKY 0Ocnepyemoi ¢nopel. BUA pacTenui, YMCIO pacTe-
HUH B FpYIIfe, IEpEYCHb ONBITRbIX IPYIIII;

® HAMMCHOBAaHHWE HCCiieAyeMbIX MaTtepHanoB (nmpob): eanHULA U3MeEpe-
HUH npob (oObem, Macca), MeToa1 0TO0pa NPodkl, CriEcod KoHcepBaUuy NpoOkL;

® KOJIUYECTBO OTOHpPaeMbiX Npob;

® CBEACHMA O CBOMCTBax HaHOMarepuana, NMpUCYTCTBYIOLIETO B OKpY-
arlehn cpese (€cau OH N3BECTEH);

® [iepeUeHb ONpEeaeNACMbBIX NOKa3aTeNeH;

® METOA CTaTUCTHUECKOH 00padoOTKH pe3ysIbTaTOB.

18



MY 1.2.2968—11

5.2. Onpeoenenue su006020 cocmasa NONRYJAAKUU,
noonexcawiezo cobopy (obcaedosanuio)

C uenpo yccnenoBaHus BIMAHHA HaAaHOMATEPUAIOB Ha pacTeHus oTOH-
paroT poOBl TPABAHUCTHIX pACTECHHUMR. 1A 3TOro onpeaensoT JOMUHAHTHbLIE
BUbI, [IPCACTABIICHHBIE B PUTOLEHO3€ OUYECHb OONBIINM KOJHYECTBOM IK3EM-
TUIAPOB, 3aperUCTPHUPOBAHHLIX Ha omnpeleneHHON miowanu. OUEHKY AEHCT-
BUSI HAHOMATEPHAJIOB MPOHM3BOAAT HAa OCHOBE MOPPOMETPHUECKOIO aHad3a
AOMMUHAHTHLIX BHIOB.

Meromukn orbopa npo® pacTUTEABHOTO ChIPbA MJIA HCCJIENOBaHHA
npeacrasieHst B MY 1.2.2742—10 u MP 1.2.2640—10.

5.3. Konmponbneie 2pynnot

B uensx OOCTOBEPHOrO BBIABACHUS MOPGONIOTHYECKHMX HU3MEHEHHH B
PACTEHHUAX, MOABEPrIIMXCA BO3ACHCTBHUIO HAHOMATEPHAJIOB B HPHPOIAHLIX
YCIOBHAX HEeCO00Pa3HO NPOBOAHTL CONMOCTABIEHUE NONYUEHHBIX JAHHbIX C
pe3ynbTaTaMHy 00CAEXOBaHHSA aHAJIOMHYHBIX [0 BUAOBOMY COCTaBY H YCHIOBU-
IM POM3PACTARUA PACTUTENbHbIX {IOMYAALMM, HE NOABEPraBlUUXCSA BO3/Cii-
CTBHIO HAHOMATEPHAJIOB (Ha YMCTBIX, HE 33PAXCHHLIX HaHOMAaTEpUanaMu
Tepputopuax). [Ipu HeBO3MOXHOCTH 0TOOpa O0pa3sHoOB pacTeHUH M3 TaKHX
NMOMYJALUMN CJIeIYET OPUEHTHPOBATLCA HA peePEeHTHBIC AaHHbIE 0 MOpPdOJIOo-
F’MYECKHUX MapaMeTpaX pacTeHHH XaHHOH TaKCOHOMMYECKOH NPUHALICKHO-
CTH, MPEIACTABICHHBIC B CNCUHAATMIHPOBAHHON JIMTEPATYpPE {ONpPEAEHUTENAX
pacTeHudii). [lepeyeHp PEKOMEHAYEMbIX I8 3TOrO JHUTEPATYPHBIX MCTOYHH-
KOB NpuBENEH B NpHNoX. 3 (CChINKU 1—4).

5.4. Onpeoenenue nepuoouynocmu 006C1e006aHUA paACMEH UL
8 eCMECMBEHRBIX RONYIAUUAX HA NOBPeENCOqIouiee delicmeue
HAHOMaMEPUANO0s

B 3aBMCHMOCTH OT UENAM U 3aJa4 MOHHTOPHHIA BbIJACHAIOT CACAYIOLIHE
BHIbl HAOMOACHHUH 32 NOBPEKIAIOUINM ACHCTBHEM HaHOMATEPHANOB Ha Quiopy:

® UCXOAHbIe HaOMOOECHMA, (PUKCUPYIOLIME YPOBHH [MOBPEXIAAIOLIETO
NedcTBUA HAHOMATEpPHANIOB Ha PACTEHMA B €CTECTBCHHLIX MIOMYJALIMAX Ha
MOMEHT Ha4ajla MPOBEACHUA MOHHTOPHHIA;

® [UIaHOBBIC (IEPHOAHYCCKHE UIIH CE30HHbBIC) HAOJIIOACHHA B COOTBETCT-
BHH ¢ Tpa¢HKOM MOHMTOPHHTIa,;

¢ BHEIIaHOBbIE (OnepaTuBHbie) HAOMOACHHA B Cy4Yae BO3ZHHKHOBEHUS
qpe3BbIYaiHBIX CUTYALMH (TPOMBIIIIEHHBIX aBapUIHHBIX BEIOPOCOB);

¢ CIUIOIIHOE O0CIe0BaHHE C LIENBIO ONpPENECNEHMA 30HbI MOPAaXEHHS B
cjiy4yae NMPOMBILUICHHBIX aBapHHAHDBIX BRIOPOCOB.
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[TnanoBoe HaOMOAEHUE 3a COCTOAHHEM AMKOpacTywe ¢opsl B 30HaX
MPOMBIUNIEHHOIO 3arpsA3HEHUA HaHOMATepHaiaMu. IPOBOAUTCA OAUH pa3 B
ro — B Hauajle BEreTauMOHHOro nepuoaa (Mall—uroHb A CpeaHEN MOOCH]

Poccumn).

3.5. Hopaook obcredosanun (haopol 6 Upe3ebidaiHbIX CUMYAUUAX
(asapuiinbie npomblinertbie ablopocsl)

CnaowHoe o0cnenoBaHue NPOBOIATCA MOC/E aBapUH € LUEJbIO OUECHKH
NEHCTBUA HaAaHOMartepuanoB Ha pacteHus. CrnyowHoe oOcnenaosanme quiopsl
NPOBOAUTCA HA BCEeHl TEPPUTOPHUH, PACNOJOKEHHOH Ha MNPOrHO3MPYEMOM
ciaelle BbITANEHHH OCAZIKOB, COAEpXKaALIUX HAHOYACTHUlb], B COOTBECTCTBHH C
A3AHHBIMH METEOPONOrNUECKUX HAONIOACHUNW Ha MOMEHT BbIOpOCa U B Teye-
H1Ee NOCIEeAYIOMMX CYTOK.

5.6. Cocmasnienue omuéma o pesyiomamax pabom
NO OYEHKE Oeucmeun HAaHOMAMEPUAI08 na RPUPOOHYIO PAODY
1O MOPPONOZUHECKUM RPUIHAKAM

o 3aBepumieunn vcciaenoBanuil 0HOPMIIAIOT OTHET, B KOTOPOM JONXKHb!
ObITb NPEACTABACHBI

® Ha3BaHME, aJPeC OPraHU3aUUH-UCTIOTHUTEIA;

® [1aThl Hayaja ¥ 3aBEpUICHUI UCCIIEIOBAHU I,

® L[¢/lb 1 3a1a4H UCCNIELOBaHHUA,;

® OICAHME HAHOMATEpPHaA, ABIAIOLLIETOCH KOHTAMHUHAHTOM OOBEKTOB
OKpyXatoLuen cpeipl (€ClIM OH U3BECTEH), BKHOYas UMEIOIIHECH CBEACHHUA O
HU3UYECKUX, XUMHUECKUX, OMONOrHYECKHUX, TOKCHKOIOTHYECKUX CBOHCTBAX;

® BUAOBOW cocTan 00Cne10BaHHbIX PaCTeHMH;

* 0OBEM 00cnenoBaHus (UKCIO 0TOOPaHHBIX 00pa3LIOB PAaCTEHUH HA Kax-
AOHW TEPPHTOPHHN);

¢ KOHTPOJIbHBIE TO4YKHU ANA 0TOOpa 1pod pacteHul (B npUBA3KE K pac-
[MOJIOKEHUIO NPEANPUATHA HAHOUHAYCTPHM — NMOTEHUMANBHLIX HCTOUHHKOB
3arpA3HEeHKA, CENIbXO3YTrOANH, HACENEHHBIX ITYHKTOB);

¢ cxeMa oTbopa Duonoruyeckux o0pasuoB;

¢ KpHTEpHH OLICHKH NOBPEKIAKIUETO ACHCTBUA HAHOMATEpHANIOB Ha
pacTeHus,;

® METOJbI CTATUCTUUECKOI 00paboTKHU pe3yILbTaTOB;

® PEe3yNibTaThl MCCAEAOBAHUA, NPEACTABISHHbIE B BHIE 00001LAIOMIKX
Tabjanl, PUCYHKOB, C COOTBETCTBYIOLIEH CTaTHCTHUEeCKO# oOpaboTkol, M
KOMMEHTApUEB K HUM;

® 00CYyXIEHNE PE3YIbTaTOB;

® BbLIBOIbI;

20



® CIIMCOK MCIOb30BAHHOM JINTEPATYPHIL.

MY 1.22968—11

Otyer © pe3yabTataX MPOBCACHHOIO HNCCACA0BAHUA COCTABJIACTCA OT-
BCTCTBCHHBLIM HCINOJIHUTECNCM, YTBEPXKAACTCA PYKOBOAUTEICM OpraHu3aliiy 1

CKPEIUIETCA NCYaThIO OPraHHU3aluH.

OO6s3aTebHBIM TpeDOBaHMEM K OTYETY siBisieTC OGOPMIIEHHE B COOT-

gerctBUU ¢ [[OCT 7.32—2001

V1. MeToAbl OLlEHKH J€HCTBHSI HAHOMATEPHAJIOB
HAa BhICUIHE PACTEHHS MO MOPPOJOrHIecKHM NPHIHAKAM

0.1. Ilepeuenb peakmueoe u 000py00EaHUR, RDUMEHALCMBIX
NpU OYEHKE OCUCMBUR HAHOMAMEPUWAI06 HA PACMEHUA NO
MOPQPONO2UNECKUM RPUSHAKAM

Becnl naboparopHbie 00111er0 Ha3HaueHHUA, 4-ro
Kijacca TOYHOCTH, ¢ HAUOONbIINM NPEACTIOM
g3BeIMBaHus 200 r

Becu! naboparopHblie 00IEro Ha3HaAYECHUA, 4-T10
Kjacca TOYHOCTH, ¢ HAaUOOJbIINM NIPEALIOM
p3BeiuuBanusa 1 000 r

Tepmoctar TC-1/80 CITY

Y npTpa3ByKoBOW ne3unTerparop, moaeis MSS 150
MPOM3BOACTBA MPUPMBI «Sanyo» WIIH aHAJIOrWYHBI A
TepmomeTp nadoparopHbill WIKAJIBHBIM C AHANA30-

HOM u3MepeHus oT 0 10 50 °C ¢ ueHOH AeneHus

wkanel 0,5 °C
XonoanJibHUK ObITOBOH, 0becrneuyuBaloOul Uil

3aMopakuBaHHe (—20 £ 1) °C u XpaHeHue npod
(o1 2 no 4 °C)

Hauiku [letpu

JlabopaTtopHbie aBTOMATHYECKHE 103ATOPh! Ha
o6bembl 0,1 1 0,2 cM’

Konbwl Mephsie 2-25-2; 2-50-2; 2-100-2
IIunerky BMecTumocThio 1, 2, 5, 10 CM’ ¢ LIeHO#
nenenns 0,1 cm’

HOXXHHUILBI Wi ceKaTop

JIuHelka

Hyna

Bona auctunnupopanHad

Bona nutbenas

['OCT 24104—2001

'OCT 24104—2001
TV 9452-02-00141798—97

[TOCT 28498—90

[OCT 26678—85 ¢
H3M. OT 87 roaa
TY 9443-004-16548645—00

TY 9452-002-33189998—2002
1'OCT 1770—74

FOCT 29227—91

'OCT 6709—72
'OCT P 51232—98
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6.2. Xapakmepucmuka opzanoe u cucmem,
HOONEHCAUUX 00C1€008aHUIO (HA NPUMeEDE UBEMKOBbIX PACMERUN)

A ONEHKYN NeHCTBUA HAHOMATEPHAVIOB HA LIBETKOBBIC pacTEHHA NOJIK-
Hbl ObITh OXAPAKTEPH3OBaHbI CACAYIOLUINE OPTraHbl ¥ CHCTEMbl PACTCHHH!

6.2.1. KopHeBas cucrema. s OLIEHKH ACHCTBHA HaHOMATepHalIOB HA
pOCT U pa3sBUTHE KOPHEH uenecoodpa3zHo npoBoaAuTh HabmoaeHus 3a pacre-
HUAMU B [IPOLECCE NMpopalliiBaHusa CeMAH B CyOcTpaTax, CoacpKallux HaHO-
mMatepuaisl. s oueHku AeHCTBHA HEOOXOAHMMO NPOBOAUTE H3IMEPCHHA UTH-
Hbl KOJCONTWIA, 3apOAbILIEBOI0 KOPHS, 30HBI JJIOHIalMHd TIAaBHOI'0 KOpPHA,
AJTAHBI KOPHEBBIX BOJIOCKOB M IOACUET X YHUCTA.

6.2.2. Crebenb. HenecoobpaszHo oxapakTepH3oBaTh M3MEHEHHUA B pe-
3yNbTaTe AeHCTBHUA HAHOMATEPHAIOB BLICOTH ¥ TONLIUHBI CTEONEH pacTeHHH,
HaNpaBleHUA POCTa, TONWMHEI ceYyeHHs ¢Tedns, konuyecTra GOKOBLIX Mode-
roB, a TaKXe€ IIPOBECTH PACHET MPOLEHTHOrO COOTHOWIEHHA T€HEPaTHBHBIX
noberoB or o0ulero yucia noderos.

6.2.3. [louku. /Lisg OUeHKH ACHCTBUS HAHOMATEPHANOB HA NOYKY Lgjie-
co00pa3zHO oXapaKTepH30BaTh PACTCHHA MO CACAYIOIIUM flapaMeTpaM. H3Me-
HEHUA B pe3yJibTare ACACTBUA HAHOMATEPHANOB KOJIHWYECTBA, pa3MepoOB H
GopMbl NOYEK; COOTHOUMIEHHUE NEHEPATHBHBIX M BEr€TaTUBHBIX NOYEK.

6.2.4. JIuctba. B nensax oueHkH AeWCTBUA HAHOMATEpHAJIOB H3a NMpoLec-
Cbl POCTAa M 2HATOMHYECKOE CTPOCHHME JIMCTHEB LEJIECOOOPa3HO OXapaKTepH-
30BaTh paACTEHHA [0 CACAYIOIUMM MapaMeTpaM: U3MEHCHHE B peE3yibTare
NEeACTBUA HAHOMATEPUAIOB KOMUYECTBA JIUCTBEB Y pacTeHHd, POopMbE H BEJTH-
YWHb] THCTOBOH NOBEPXHOCTH (IIPOLICHT XHBOH YacTH JIMCTA, NPOLEHT HEK-
po3a JUCTa), MUTMEHTAIUN JNIMCTHEB, TOJIUUHB! TUIACTHHKH JIMCTA, HAJTHYHA
OnyLIeHUs ¥ BOCKOBOIO HAJIETA, VIMHEI YEPCILKa M pasMepa NPHJITHCTHHKOB.

6.2.5. PenpoayKTUBHbLIC opraHb! (IBETOK). JIng oileHKH OeNCTBHUA HAHO-
MaTEpPHAIOB Ha MPOLIECCHl POCTA ¥ aHATOMUYECKOE CTPOCHHUE LBETKA LEIECO-
00pa3HO OXapaKTEPH3OBaTh pacTeHMA MO CICAYIOIIUM NapaMeTpaM. H3MEHe-
HUA B pe3yJibTate HeHCTBUSA HAHOMATEpHUAaJIOB KOJMYECTBA 1IBETKOB, KOJIUYE-
CTBa LIBETKOB B COLIBETHH, IJIMHBl I{BETOHOXKHU, Pa3BUTUA OKOJOLBETHHKA
(yauredkH M JIENECTKOB) U INEHEPATUBHBIX OpPraHoB (aBApOLUEA U THHELEd),
OKPaCKH JICTIECTKOB.

6.2.6. Cemena. A OLleHKH AeHCTBHA HAHOMATEPHAIOB Ha CEeMEHa Le-
N1€CO00pa3HO OXapaKTepHU30BaTh pacTEHUA 110 CIACAYIOUIMM napaMeTpaMm: us3-
MEHEHHA B pEIYNBLTATE AEHCTBHA HAHOMATEPHAJIOB pa3Mepa CEMAH, HX KONH-
4yeCcTBa B GOPMEI.

6.2.7. Ilnoa. JIns oueHku AeHCTBUA HAHOMATEPHAJIOB Ha IUIOA LIEJIECO-
00pa3HO OXapaKTepU30BaTh PACTCHUA NO CIeAyIOIMM NapaMeTpaM: M3MEHe-
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HUS B pe3yJibTare NeACTBUS HAHOMATEPHANIOB pasMepa IUI0A0B, HX KOMHYECT-
Ba K POPMBI.

[Ipy Han4uMy y pacTeHUd MeTaMmOop(dH3UPOBAHHLIX OPraHOB AHAIU3U-
PYIOTCA UX NapaMeTphl U1 OLUEHKH AEHCTBHA HAHOMATEPHAJIOB.

KpoMme Toro nienecoodpa3sHo MpOBOXHTE HaOMIOJAEHUA 3a paCTCHHAMH B
MpoNecce MpopaliMBaHUA CeMAH B cyOCTpaTax, coAepXallix HaHoOMaTepHa-
b1, 11 XapaKTEPUCTHKH HU3MEHEHMH B pe3ysibTare BO3ACHUCTBHA HaHOMATe-
PDHAJIOB BCXOXECTH CEMAH, YCIOBUHA UX MPOopacTaHHd, H3MEHEHHS B PA3BUTHH
MPOPOCTKOB.

LienecooOpa3sHo Ha KaxAOH CTaaAHMM OHTOreHe3a OTME4YaTh HaJlnyue U
THANBI MOP(O30B AJIs BCEX OPraHOB pacTeHUH.

6.3. OyenKka oeiicmeus HaAHOMamepualoe
710 KA4eCmeeHHbIM ROKAIUMENAM

Ha opraHu3MeHHOM YpPOBHE XHBOI0O BO3IeHCTBHE HAHOMATECPHUAJIOB
palitiuMoO [10 Ka4eCTBEHHBIM MoKa3zaTesaM Onaronapsa NOABACHHIO BHEWIHNX
CUMITTOMOB MTOBPEKACHMS.

6.3.1. Ilpn cepnre3HBIX MOBPEKAECHAAX NOABJIAIOTCA BH3IYAITLHO (DUKCH-
pyeMbI€ NPHU3HAKHA NOBPEKICHHS pacTeHUR (XapakTepHbl IS BHICOKHX KOH-
HEHTPAUHA MOBpexAarIIero Gakropa): U3MEHEHHE LIBETA, CTPYKTYPHI Nobe-
ra U KOpHEBOH CHCTEMbI, HHTHOUpOBaHUE 00pa30BaHHUA KOPHEBBLIX KIYOEHb-
KOB, XJIOPO3bl, HEKPO3bl, OCIAM3HEHHE H 3arHuBaHue, HHrHOupoBanue o6pa3o-
BaHHUS KOPHEBLIX KJAYDEHLKOB, MafeHUE TYPropa 3€NeHON 4acTH PacTeHMs.
[Ipy XpOHHYECKOM THIE MOBPEKIACHUA PACTHTEALHOCTH, O0YCIIOBNEHHOM JJ1U-
TEJIbHbIM BO3JCHCTBMEM HU3KUX KOHLIEHTpaUMH noBpexpaamoulero gaxropa,
TaKKe MOMXKET HaOMONAaThCA NPEeXAECBPEMEHHAs [e(ONHALINA, YMEHbLICHHE
06JIMCTBEHHOCTH, OTMHPAHHE OTAECABHLIX NO0ETOB M Aaxe rudenb paCTCHHUS.

6.3.2. [losBnenue oO0WMX KCEPOMOPQHBIX MNPU3HAKOB Yy pPacCTCHHUA
(YMEHBLIUCHUE HX pAa3MEPOB U YKcaa Ha nmoderax, yTolueHue JMCTOBOM mna-
CTHHKH, YBEIMYCHME YHC/IA YCTBUL HA €AMHULY IJIOLWAAY U YMEHBIUCHHE
TONMAHBl KYTHKYJIbI) TaKXKe¢ MOXET CBHIACTE/NILCTBOBATE O MOBPEXAAKILUEM
BO3JCHCTBHHA HAHOMATEPHANIOB.

6.3.3. ITpu Manelx YpOBHAX 3arpA3HEHHA cpelbi HAHOMAaTepHalaMu BH-
IMMbIE MOPQOJIOTHYECKHE W3MEHEHHA MOrYT He RabofaTeCs, U B TEUCHHE
IJINTEJIbHOTO BpPEMEHHU co3JaeTcs 0OMaH4YMBOE BMNEYATIICHHE 3A0p0BLIX pac-
TeHui. Ilpoueccel ocnabieHns v OTMUPAHMUSA 3HAYHTEJBHO PaACTAHYTHI BO
BPEMEHH, 4TO 3aTPYAHACT AHArHoCcTHKY. lLlenecoodbpaszHo NMpoBOAMTHE KOM-
[UIEKCHOE MOp(OJIorHuecKoe o0cneloBaHWE pacTeHHi, M1 KOTOPbIX BO3-
MOXHO 3arpA3HEHHe HAHOYACTUUAMH, C UCHOJb30BAHHEM METOAOBR MOp$O-

METPHH.
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0.4. Oyenka oelicmeuns HAHOMAMEPUAI08 HA PACMEHUR
C UCROIB30BAHUEM MEMOO08 MOpPhomMempuu

6.4.1. Xapaxmepucmuxa moppomempuyeckux Memooos

PaGoTta no oueHke neficTBUS HAHOMATEPHUAJIOB HA PACTEHHA ¢ UCIIO0JIb30-
BaHUEM METOA0B MOPOMETPHH COTIPSKEHA C PAAOM OCOOEHHOCTEN.

6.4.1.1 Ilpu ncnonbp3oBaHUKU MOPPOMETPUUYECKUX METOAO0B 1A OLICHKH
NCHCTBUA HAHOMATEPHUAIIOB Ha PAaCTCHUA HEOOXOAHMO YUHTHIBATH, YTO METa-
MEPHBIE ITPH3HAKYM PACTEHHUI U3MEHAIOTCA B XOA€ OHTOMEHE3a M HEOAHMHAKOBO
pearupyioT Ha 3arpA3HEeHHE Cpelbl HaHOMaTepuasiaMHu. PacTeHHs pa3HbIX
OHTOTCHETUUYECKHUX COCTOSHHUH CYMIECTBEHHO PA3NIHYAIOTCA AJIUTENBHOCTHIO
POCTOBBEX MPOLECCOB U XapaKTEpOM HAaKOIUJIEHHUA OMOMACChI B XOA€ CE30HHO-
ro pa3sutug CreaoBaTeNbHO, HA YPOBEHD BBIPAKCHHOCTH NPH3IHAKA OKa3bl-
BAIOT BJIMAHHE KaK HaJIMYHE HAHOMATEepHallOB, TaK ¥ OHTOFEHETHYECKOE CO-
CTOSIHUE pacTeHHH. B npouecce OHTOreHesa, a TakXe B YCJOBHAX 3arps3He-
HUSA CPEObl NPOUCXOAUT UIMEHEHHME MHOIUMX MOpPOoMEeTpHUECKHX IIOoKa3aTe-
aell (J1vMHa nobera, AMHENHHbIE pa3sMeEpsbl JIMCTLEB, MIOWRAAL JUCTOBOH Mia-
CTUHKH, OHOMAcca U T. 1.)

B xapaxrepe U3MEHUYHUBOCTH MOP(QOJNOTHYECKHX MapaMeTpOB IPOABIIA-
IOTCH HEKOTOpble 001IME 3aKOHOMEPHOCTH. OJHU nmapaMeTpbl B X0A€ UHAK-
BUAYAJIbHOTO pPa3BUTHA YBEJIMYMBAIOT pa3sMeEP JHUCTOBOH TMOBEPXHOCTH W
OHMOMAacCy JIMCTLEB, APYTrHEe — CHHXAKT MI0WAlb OTASJABHOIO JUCTA, a TPE-
TbU COXPAHAIOT B OHTOrEHE3¢ HEONPEHCNICHHYIO H3MEHUYHMBOCTDb, HarNpHUMEp
YUCJIO THCTHEDR, LINPHHA NTHUCTOBOH MIACTHHKH.

B03pacTHYIO NpHHAMLIEKHOCTL 0CO0EH onpeaensioT N0 NpHU3HAKaM-
MapKepaM HaA3€MHOMW YaCTH, KOTOPbLIE i KaXJIOTO BHAA CBOU (PEKOMEHAY-
eTCsl MUCIOAb30BAHUE METOAMKYU NEPUOLN3AUMM OHTONEHE3a COrNIACHO NPH-
JI0XK 3, CChIAKHA 5—7).

6.4.1.2. [lpuzsakamMy, ykasplBalOWIMMHK Ha BO3NECHCTBHE HAHOYACTHLL,
MOTVT ABNATLCA 1—2 MopdoMeTprUyecKkuX napamerpa. OTMeyaeTcst pas3iny-
Has peakuHd OpraHoB pacTeHUH, HHOT A NaXe [OJIAPHO NPOTUBONOJIOXKHASA.

[Iposoaa mopdonornyecknii MOHUTOPUHT HEOOXOAUMO ONpPEeNeAUTDh Te
PYU3HAKY, KOTOPbIC 0OHAPYKUBAIOT HAHOOMBINYIO U3MEHYUBOCTh NIPH Iepe-
X0Ie W3 OJAHHX YCHOBHI B Apyrue. B OonblIMHCTBE ciyyaes Habmogaembie
MPHU3HAKH JHILL KOCBEHHO XapaKTEPU3YIOT U3yYaeMOe ABJICHHE.

6.4.1.3. OcHoBHas 3aga4a 00paboTKH — BblAEfeHHE KIHOYECBBLIX MpU3Ha-
KOB, YTO MO3BOJNAET «CXaThb» HHOOPMALMIO, COACPKALLUYIOCA B OOJILIIOM KO-
JTAYECTBE H3MEPAEMbBIX NPUIHAKOB.

PacTeHuss 04HOM OHTOI'€HETHUYECKOH CTAadHMH OMMCBLIBAIOT 0 HECKOJIb-
kuM MopdoMEeTpUYECKHM npu3HakaM (oT 3 xo 40), BkioYas MPH3HAKU Kak
BEreTaTUBHOM, Tak renepatuBHol cdep. HM3MepeHus JUCTHEB U UBETKOB ITPO-
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BOJAT B NEPHOJ MACCOBOTO UBETECHHUSA: ONPEACNAIOT MAPAMETPbI BCEX JIUCTHER
0co0OM U NepPBOro UBeTKa B couBeTHy. nsa onpeaeneHus napaMeTpos Ijoao-
JIUCTHKA 3penoro 1jioAa Nnocle Co3peBaHUsA CeMSiH OepyT nepBbiit 11101 KaX-
noit ocobu. PazMeps! N1yKOBHIL H KOJIMYECTBO «AETOK» ONPEACSIOT B MNEPHOIL
POCTOBOIO MOKOA.

6.4.1.4. [Inga conocrasneHnsa M3IMEHUYUBOCTH MOpONorudyeckux npusHa-
KOB B KQYE€CTBE MEPBI H3MEHUHBOCTH PEKOMEHAYETCA NPHUMEHATL KOIPPULIK-
€HT BapHvalyH, OLEHKa KOTOPOro MOXET ObIThb NPOBEIECHA MO 3MITHPUUYECKOH
lIKaJI€ YPOBHEN H3IMEHUYUBOCTH (NMPUITOK. 3, CChlNKa 8).

6.4.2. Cmamucmuueckas o6pabomxa pe3yaibmamos usmepeHui

flocne nposeaeHua MOPMOMETPUUECCKUX UIMEPEHUH B rpynne pacTeHUN
pEe3yJbTAaThl OUEHKH Ka)KOOro Mpu3HaKa rpenctTasiasioT B BUAEC BAPHALUHMOHHO-
ro psfa, PalwmxXupys UX B MOPSAKE BO3pPACTaHMA OT HaUMeHbluero (min) K
HaudoJbLIEMY (Max) 3HAYEHHIO.

Iis omnpeneneHUs CTATUCTHYECKON NOCTOBEPHOCTH pa3fH4Hi MExXAay
pe3yabTaTaMy MOPDOMETPUYECKUX HCCIIENOBAHHI B [BYX BapHaUHOHHBIX
pAdax Uis ONLITHOM M KOHTPONLHOWM Tpyn (BbIOOPOK) pacTeHHUR CHENYET
MCMOAb30BATh CTAHAAPTHOE OTKJIOHEHHE, BLIUMCIIAEMOE M0 GOPMYIIE:

f I 1 —1
§ = X —X)" , rae
\n-lg( )

§ — CTAHAAPTHOE OTKIIOHECHUE;

n — 00bEM BLIDOPKH;

X; — i~H 3JIEMEHT BbIOOPKH;

X — cpeaHee apudMeTHIEeCKOe BHIOOPKH.

[Ipy HeoOXOHMHUMOCTH il ONpeAesieHHUS CTATHCTHUYECKOM AOCTOBEPHO-
CTU NMOJYYE€HHBIX AAHHBIX IMOACYHMTHIBAIOT BEIUMUHY KpuTepus CThIOACHTA
1)1 BYX BBIOOPOK M CpaBHMBAIOT C TaOJMUYHLIM 3HAYSHUEM NIPH YPOBHE 3Ha-
YyUMOCTH P = (,05.

AMIUTUTYRY H3MECHUYHBOCTH NMPH3HAKOB XapaKTepH3yIOT KoddpduumeH-

ToM Bapydauuu (CV):

CV = 5/(sv/n)x 100 %

Boiaensior rpynisl NpU3HAKOB € OYEHb HMU3KHMM 3HaueHueM CV (10
7 %), HH3kuM (7—12 %), cpeanum (13—20 %), BoicoknM (21—40 %) wu
oyeHb BBICOKUM (40 % u Bbline). [10 xapaxktepy M CTENEHH BapbUPOBAHUS
MOP(POJIOrHYECKHX NMPU3IHAKOB JE€Nal0T BbIBOAbLI O TWIACTUYHOCTH BErETaTUB-
HbIX ¥ TFEHEpaTUBHbLIX MPU3IHAKOB NpPH ACHCTBUM HAHOMAaTepHaiOB Ha pac-
TCHHA.
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Kak npaBuio, 6onece nnacTHYHOMR sABJAAETCA BereTaTuBHasa cdepa (ko-
PEeHb, CTEOENb, TUCTbA).

[TposBieHUe aganTUBHON (PEHOTHIIMYECKON MIACTHYHOCTH B HAHMOOJIb-
HIeH CTENEHU XapaKTEPHO B BEreTaTUBHOM cdepe.

B renepatuBHol cepe HanbOonee crabwnbHbie npusHaku. IlapameTps
reHepaTMBHON cepbl Oonee XKeCcTKO ASTEPMUHHUPOBAHBI FEHETHUYECKH IO
CPaBHEHUIO CO CPepoil BEreTaTUBHOM.

JIna oueHxu obero coCcToAHUA pacTEHAN Ha ONPEACTIEHHON TEppPHUTO-
PHH, NMOABEPrarOlIeicsl NOBbILIEHHOMY BO3RECHCTBHIO HAHOMATEpPHUATIOB pe-
KOMEHYeTCA HUCI0Jb30BaTh UHAEKC PUTOTOKCUYHOCTU (P), KOTOpBbIH Npel-
cTaBjasieT CO00M OTHOUIEHHE NOKa3aTeNeH pocTa M pa3sBUTUA PACTEHUM B KOH-
rPOSILHOM MU ONbLITHOW rpynnax. [lpy HEBO3ZMOMXHOCTH YCTAaHOBJIEHUS KOH-
TPOJILHOM FPYNITbI paCTEHWH MPH HATYpPHBIX obOCrenoBaHuax ¢Jopsl B Mpu-
POAHBIX YCJIOBHUAX HUCITOJAL3YIOT pedepeHTHLIE NOKa3aTed A9 AaHHOIO BU-
1a, NpeacTaBicHHbie B autepatype (npunox. 3 cceuiku 1-—4). Pacuer HH-
AeKCca (PUTOTOKCUYHOCTH MPOBOAWICA [0 MOKazaTeaAM MOpPQOJOrHUYECKOH
YFHETEHHOCTH, HanpuMmep aauHa kopHs (Pl), sbicora crebna (P2) 1 nao-
U1aab AUCTOBOM ractndkn (P3).

[lpy NpoBENECHUU CTATHCTHUECKOK O0paldOTKH pe3yabTATOB UCCIIEAOBA-
HUS PEKOMEHAYETCA HCIIOAB30BATL CIHEUHAIM3UPOBAHHOE NPOGECCUOHANb-
Hoe nporpammHoe ofecneyene (naketwl nporpamm STATICTICA, SPSS,
PASW H aHaNOrN4HbIE).

6.5. Dopma npedcmag1eHUA Pe3yrTbmarnoe NO OKECHKe 0elUcmeusn
HAHOMAMEPUAI06 HaA PACMEHUA RO MOPPORO2BYECKUM ROKAZAMENAM

OT4éT O pe3yabTarax UCCAENOoBaAHKA OMONOTUYECKOro JCHCTBUSA HAHO-
MaTepHanNoB Ha BhRICLIME PACTEHUS ROKEH COAEPXKAThb pe3yibTarhl NPOBe-
JE€HHbIX TECTOB, NPEICTABACHHLIE CTAHAAPTHBIM, AOCTYIIHLIM AJIA TOC/e-
AVIOWETO aHann3a Y I[peacrasjeHus crnocodbom. HawnyduiuMm BapHaHTOM
NPeACTaBACHUA JaHBbIX ABIACTCA MX 3aHeCeHUE B TabIHULbLl MOppOMETPHUEC-
KuX npu3dakos. ITpumep Tadnuubi no HEKOTOPHIM MpH3HAKAM 1. 6.1 npuBe-
AEH HHXKE.

Tabnuup! MOpHOMETPHBUECKHUX MPHW3HAKOB COCTABJIAIOTCA U KaxXKIOH
KOHTPONLHON ¥ ONBITHON (MOABEPrHYTOM BO3ACHCTBUIO ONpeacIEHHON N03b]
HaHOMATEPHAIA WK €r0 HOCHTENA) IPYNIibl paCTEHMA, a B cayuae o0cieno-
BaHWA B NPUPOIHLIX OOMNYJJIAUMAX — JJIA KAXAOK IpyMnbl pacTATENbHbLIX 00-
pa3uos, oTOOpaHHON B JAaHHO KOHTPO/bHOMN TOUYKE.
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Tabnuua

®opmMa npeicTaBIeHHS Pe3yAbTATOB Y4éTa MOppOMETPHYECKHX NMPH3IHAKOB
(Ha npHMepe LUBETKOBbIX PACTEHHH)

ITokazarenn®

e [ Fes [V %
C YR I R
xonmvecrso xopreiwr | |
TR N N
pma oy [

JIACT KOJIMHECTBO, HIT.
JUIMHA, CM
IIHPHHA, CM
Nocuiaiab, M
[{BeTOK KOJIUYECTBO, 1UT.

ColipeTHe KOJIMYECTBO, HIT.

OxK0/1011BETHUK | KOJIHYECTRO JHUCTOYKOB, IUT.
BLICOTA, CM
LIUPHHA, CM

LleeTok | Anapouch KOJIUYECTBO ThIYUHOK, INT.
BbLICOTA, CM

HIUPKHAE, CM
I 'MHeH KOTHUYECTBO 3aBA3CH, 1UT.

-

-

]

-

o

|

!

BoicOTR, CM |
LWIHPHHA, CM -
o T ———
Boicota, M|
.

o

-

.

-

-

[Hpuanak

= - - 1= - - N e - - - -

HIKPHHA, CM
ImMacca, T

Cow
'

* O003HauCHHs COrnacko nyskry 6.4.2
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VII. Kpurepuu oneHKH COCTOAHHUSA HH3MIHKX PACTEHHH —
OMOHHAHUKATOPOB, IPHMEHAEMBIX B MOHHTOPHHIE
HAHOMATEPHAJIOB

7.1, MemooO ouenku 6e3onacrocmu HAHOMaMeEPUAI08 HA MOOETbHOU
cucmeme 2puboe u 2pubonooobHsIx OP2aHU3IMO8 6 YyC108UAX in VIlro

7.1. 1. Hpunyun memooa

Bo3AeHCTBHE HAHOMATEPHAJIOB OLICHUBACTCA MO BJIUAHUIO HAHOUACTHULL
Ha CKOPOCTb POCTa U MOPPOAOrHIO KOJIOHUH rpubOB 1 rprbonoaodHbIX Op-
raHU3MOB Ha MHMTATEJIbHOH cpeae B NnabopaTopHbiX ycCioBuaX. B kadecTse
TECTOBBIX HM3O/ATOB [IPH UCCACAOBAHUM MCIOAB3YIOT U30JATHl TPHOOB BHAOB
Alternaria alternata n Pleurotus ostreatus, a Takxe oomuuera Phyrophthora
infestans.

7.1.2. Xapakxmepucmuxa ucnonb3yemsix Op2aHu3mMo8 u mecm-cucmem

B kauecTBe MOAEAbHON CUCTEMBI UCNOAB3YIOT KYJAbTYPbl IPHOOB, BUIO-
Bas MNPHUHALNIEKHOCTh KOTOPbIX JOKa3aHa fIPOBEACHHBIMHY MOPAONIOTHYECKH-
MH W MOJIEKYJIAPDHO-TEeHETHYECKHUMM HUCCACROBaAHUAMU. Mopdonorus Kosno-
HUH, pasmep U dopMa KOHMAMEHOCHEB U KOHUAHUM, CTPYKTypa PparMeHTOR
JHK ucnonb3yembix ¥30J19T0B L0MKHbI ObiTh TUMMHYHBbIMHY 114 BUAA.

Jins uccienoBaHus MCNOAbIYIOTCA M30AATHI I'PUOOB U3 pa3sHbLIX TaKCO-
HOMHWYECKHUX M 3KOJIOr0o-TpOPULHECKUX Pyl A. alternata — HECOBEPLLUEHHBI i
rpuO, N0 MOJEKYRAPHLIM AaHHbLIM ONU3KHM K ackoMuueTaM. B npupole pas-
BHBAETCA Ha OTMEPLUEM pacTUTENIBHOM CyOcTpaTe Kak campoTpod, JHOO Ha
)KMBBIX TKAHSX pacTeHM’ Kak HEKpoTpo(dHblii napasut. Pl ostreatus — 6a3u-
AVOMHLET, Pa3BUBAECTCA Ha MEPTBOM ApeBeCUHE WK OCNabIICHHbIX AePEBbAX.
Ph. infestans — OOMHUET, Napa3sUTUPYET HAa pacCTEHHAX CEMEHCTBa NAacyiEéHO-
BbiX, B T. 4. Ha KapTogene, Tomare u 0akiaxaHe.

7.1.3. Obopydogarue u mamepuanel

TepMocTat, noasepuBatroLlydi paboyyio TeMueparypy

oT 18 no 24 °C ¢ oTkioHeHnem oT 3aaanHoii £ 1 °C TV 64-1-1382—72
WKW AaHANOTHYHbIN

Jlamunapubi#i wikag Mapkn Jil-1 npoussoactea

bupmbl «Biokom» vy asanoruuHblit, 160 000py-

N10BAHHbI OOKC 11 paboThl C YUCTHIMU KYJIbTYPaAMH

BcTpaxuBaresb BHOpaLMOHHbIA THNA «BOPTEKC)» CO

CKOpOCThIO Bpauienus g0 3 000 06./MuHn

X0noaAUIbHUK ObITOBOM 3NEKTPHYECKHI 'OCT 26678—85
WM aHANOTWYHBIN U1 XPAHCHHUSA KYJIbTYP
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Becsi nabopaTtopHsie 001Uero Ha3Ha4eHus 2-ro

KJacca TOYHOCTH WIH aHAJIOTMUYHbIE ['OCT 24104—2001
Huctunnarop I 4 nny aHanOTHYHBINA

Mukpockon «JloMo Mukmen-1» Wik aHalOrH4HbIH

O6nyuartens OakrepuunaHbii HacTeHHBIH OBH-150 TV 954-001-0492102—01

UM aHANOT MY Hbl i
J103aTOpPBI C NEpEMEHHBIM 00BEMOM J10O3UPOBAHMSA
bupmer «Gilsony»: 2—20 mxn, 20—200 Mk 1

100—1 000 mkn ¢ TouHocTsio 0,5 %

UK aHANOTrUUHBIE

[TpoOupKH MONUNPONUICHOBLIE CTEPWIbHBIE C
3aBMHYMBAIOLIEICS KPbILKOM BMECTUMOCTBIO 15 cm”
HakoHe4Huxy niacTukosbie o0bemom 1—200 MM’
HakOHEUHHKH TUIaCTHKOBbIE 06beMoM 200—1 000 Mm

[lepyaTku pe3UHOBLIE 'OCT 3—88
Kon6b! M10CKONOHHbIE KOHHYECKHE Ha 1 I’ ['OCT 1770—74
[{nauHapbl CTEXNIAHHBIE MEpHbIE J1aDopaTOpPHbIE

BMeCTUMOCThIO 25, 100, 1 000 cm? ['OCT 1770—74
Yawku I[MTerpu mwiactukosbie auamerpoM 100 Mm

BOpOHKH CTEKNIAHHbIEC 'OCT 25336—82

CtanbHOe WIH JaTYHHOE MHKPOOHOIOTHUECKOE CBEPIO
IUI Hape3Ku arapoBeiX 0JI0KOB JHAMETPOM 7 MM
Hria nocesHas MHKOJIOTHYECKast 13 HUXPOMOBOH
NPOBOJIOKH aUaMeTpoMm 0,6 MM, HON 60 MM C
3arHYThIM KOHLIOM JUIMHON 5 MM, YKpeIIeHHas Ha
NPOBOJIOYHOH PYYKE JJIHHONA 25 CM U3 CTAILHOH
NPOBOJIOKY AHAMETPOM 3 MM

[Inenka napaduHoBas «Parafilm

7.1 4. Peakmuasr

1. HeoxmMeneHHbIN COMOA0BBIA IKCTPAKT
«MALTAX 10» (60 6apuHroB) npov3BoACTBa
¢upmei «<SENSON OY» (PUHAAHONA)
WK aHAJIOTHYHbIA H OBCAHBIE XJ01bA «[ eprynecy
IUTA MIPHATNOTOBJIEHUSA NMUTATENAbHbIX CPel
2. Bacto-agar npoussoactsa ¢upmbl «Difco»
3. Bona guctnnnupoBadHas
HonyCcKarTCa K UCMOJIB30OBAHUIO peareHThl U Marepuasbl aHaJIOTHYHOrO
HazHaA4YeHMUA JPYTHX H3ITOTOBUTEJICH, pa3peLI€HHbIE K NPUMEHEHMIO B YCTa-
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HOBJICHHOM NOPALKE H ¢ XapaKTePUCTHKAMU, 00eCIICHHBAIOLIHMU [IpOBele-
HHE HCCieR0BAHUH B COOTBETCTBHH C JAHHLIM JOKYMEHTOM.

7.1.5. Memoouka esedenun mecmupyemozo obpazya Hanomamepuara

OO6pa3upl HAHOMATEepHaJIOB B HCCAEAYEMBIX KOHLEHTPAUMAX BHOCAT B
BWJIC BOJHOM AUCMEPCHH J103aTOPOM B KOJIOBI C pacIuiaBJICHHOMN MHTATEILHOM

cpenoii npu temnepatype nocneaHed He Oonee 65 °C. [locne BHeceHHA 00-
DA3LOB Cpeldy B K0jOe nepeMelIBalOT, N30T HACTOAThCS B TEYCHHUE 3 MUH,
nocje yero pa3nuBaioT no vawmkam I[lerpu cnoem 4—5 mm (oxono 25 cM?
cpeabt Ha | vamky). TectepHbple IWTAMMbl CaXaKT arapoBbiM OJTOKOM C MU-
LIETUEM B LICHTP YaLUKH CO CPEAOH.

JI1A TECTUPOBAHUA HCIMONB3YKOT KOHUEHTpAUMIO HAHOMATEpHANOB B
cpene 0,1; 1; 10; 1060; 1 000 n 10 000 mr/am®. Ina 3toro Ha 0,5 1M’ cpeas
HeoOXxoaumMo no6aBuTs cootBeTrcTBEHHO S50; 500; 5000, 50000 w
500 000 mxr npenapara (no aeicTeyromemMy seuiecrsy). na ynobcrsa BHe-
CEHUA MallblX 03 HaHOMaTepuasia MOXXHO MPHrOTOBUTE MATOYHBIK PacTBOp
KOHUeHTpauuu 5 Mr/cm® (1o aeicCTBYIOUEMY BELIECTBY) B MOJIMIAPONUIECHO-
BbIX NMpobupkax Ha 15 ¢cM? ¢ 3aBUHYMBAIOLIEHCA KPbIIUKOH. B KOHTPOAbHbIE
YallKy HaHoMaTepHan He podasadercs. s T€cTta HeOOXOAMMO NOATOTOBUTH
(10 5 4aleK AJIA KOXI0H KOHUEHTPALUMH U KOHTPOJIA.

ITpyu nucneprupoBadHny HaHOMATEpPHUANOB INEpel BHECECHHUEM B IIMTa-
TEJBHYIO Cpeny IpUMEHAI0T GU3NYECKHe METONbI (BCTpSXUBAHUE, NEPEME-
LiWBaHMe, YALTPa3BYkK). [IpuMeHeHHE AeTEpreHTOB HE jJomyckaerca. B cuy-
4yac BHECEHUA HAHOMAaTepHana B NUTATENbHYIO CPEAY Ha HOCUTEJIE, UHOM YEM
OUCTUTHPOBAHHAA BOAA, HEOOXOAMMO MPOBEACHNE KOHTPOJALHOIO TECTHPO-
BAHHA C ITUM HOCHTECAECM B IKBHBARAECHTHON KOHUCHTPALHH.

7.1.6. Memoouka npogedernusn anarusa

7.1.6.1 Ilpucomoenenue cpeod

. ArapuzoBaHHas cpeaa Ha OCHOBE IUBHOIO CYCJia HMCIIONB3YETCA A
OLIEHKH CKOPOCTH pocTa U30nATOB rpuboB A. alternata v Pl ostreatus. Jlns ee
NMPUIrOTOB/IEHUA HEOXMeNeHHbIH cononoBbii 3kcTpakT «MALTAX 10» (60
Oapunros) pasbasnsierca B 6 pa3s; Jid NPUTOTOBACHHA NUTATENLHOH Cpelbl
Oepetrca 0,2 aMm® paszbasnenHoro «MALTAX 10» u 0,8 aM® aucTwinmupoBaH-
HO¥ BOABI. [IpuroroBnenHas kuakaa cpeaa pasnusaercs 1o 0,5 am® 8 Koslbl
obbemom 1 am’, nociie 4vero B HUX podasngercs Bacto-agar M3 pacyera
12 r/am3. KonObl 3aKkyrnopuBalOTCA BaTHO-MapJIeBBIMU NpOOKaMy U aBTOKJIa-
pupyroTcs 30 MHH nipu 1 aTMm.

2. Arapu3oBaHHas% OBCAHAd Cpeda NCNOAb3yeTCH Ans paboThl C OOMULIE-
TOM P. infestans. Jlna ee npurorosiicHus 6eperca 120 r OBCAHBIX XJIONLEB,
KOTOPbIe NOBOAATCA O KHeHHUs B 1 AM? AUCTWINIMpOBAHHOHN BOIbI. PacTBop
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npoueXUBacTCa yepes 2 1o Mapnu 1 nosoaures ao 1 am? [lanee — kak B
npeaplAyueM TOANYHKTE.

7.1.6.2. YVcnosus unkybayuu

HMukybauusa rpuboB A alternata v Pl ostreatus npoBOAUTCA MPU TEM-~

neparype 24 °C, a oomHuera Ph infestans — npu temneparype 18 °C.

7.1.6.3. Hapawueanue mecmepuvlx tumammos

3a 1 Heaemo 10 NMPOBEAECHUA IKCNEPUMEHTA TOTOBATCA YAILIKH C HHOKY-
JAIOMOM TECTEpHOro wramMMma. [lig 3toro U3 npoOHpPKH, B KOTOPOHA XPaHUTCS
TECTEPHBIN IITAMM, BbIPE3aETCA arapoBbii OJIOK ¢ MULIETHEM OMAMETPOM S—
7 MM W MOMELIAETCA B UEHTDP Yallku [leTpu ¢ COOTBETCTBYIOILEH MUTATENb-
HOM cpenod. MHkyOauus npoBoauTcs B TeueHHe 7 JHEl B COOTBETCTBUH C
m 7.1.6.2.

7 164, Ioocomosxa mecmepnblx U30.18mo8 K ROCAOKe

HenmoCpeACTBEHHO MEpPed HAYATIOM IKCHSpPHMMEHTa TMPOCTEPHIN30BaH-
HBIM B IJIGMEHU ra3oBOi roOpenky WK CIUPTOBKH U OXJIAKICHHLIM B 96 %-M
3TUJIOBOM CIHUPTE MHUKPOOHUOJIOTHYECKUM CBEPJIOM TMOBEPXHOCTL YAILUKH C
HHOKYJIOMOM pa3pe3aeTcs Ha Kpyru anamerpom 7 mum. Ilocne paboTel ¢ Kax-
0¥ YalIKOW C MHOKYAIOMOM CBEPNO HEOOXO0ANUMO NMPOCTEPHIIN3OBATL B TIIA-
MEHHU W OXJIZJIUTh B CITHPTE.

7. 1.6.5. [Ipogedenue sxcnepurtenma

B ueHTp KaXaoil 4almky CO CpelOoi, COOEpKAlLEH HaHOMAaTEpHal. H B
HEHTP KOHTPOJBHOM 4yawkd (0e3 HaHOMaTrepuana) ¢ TOMOLIBIY TTOCEBHOI
MUKOJJOTHYECKONM HWIJIB MOMELIAETCss MMUE/HEM BBEPX araposblii 0JIOK, Bbl-
pe3aHHblil MUKPOOHOJIOIHYECKUM CBEPJIOM. Bce TECTbl H KOHTpPOJIb IPOBO-
OATCa B 5 nmOBTOPHOCTAX. [locne nocesa yauikyl 3aKJI€UBaOTCH MAESHKOM
Parafilm 1 noMeuwiaroTcs Ha HHKYOanHIO.

7 1.6.6. Yuem pezyromamos

Yuert pe3yabTaToB NPOBOAMTCA Ha 3-U, 5-€, 7-¢, 9-¢ n 1 1-€ CyTKH HHKY-
Oauuu myTeM 3aMepa ABYX B3aUMHO MEPNEHAMKYIAPHLIX AUAMETPOB KOJIO-
HUM Ha yauwke [leTpu.

ITpumeuanune OTKpLIBATE YALIKY MPH NPOBEACHHH 3aMEPOB 10 OKOHYAHHS HUH-
KyOaunH KaTeropuyeCky 3anpeinaerca!

Mop¢onorur KOJOHUN OLEHHBAIOT METOJOM CBETOONTHYECKONH MUKPO-
ckonuu Ha |l-e cyTku uHkyOauuu. IlpoBoasT conocraBiieHyiie pPe3yabTaToB
HabmoaeHui ¢ pedepeHTHBIMH MOP(QOMETPUUYECKUMH XapaKTepUCTUKaAMH
KOMOHHHA nabopaToOpHbIX KYNLTYpP rpuboB A. alternata w Pl ostreatus, npen-
CTaBJEHHLIMH B HCTOYHHKAX (NIPHIOK. 3, CChIIKM 9—10)
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7.1.7. Yyem noayuyennvix oannvix

Hs OUEHKU UCIONB3YyIOT JaHHBIC M3MEPEHUN HAa TOT AE€Hb, KOraa Aua-
METP KOHTpons coctasaan ot 70 no 80 % nuamerpa vaumiku. O6paboTky no-
IyYEHHBIX OAHHBIX NPOBOMAAT IMMOACYETOM CPEIHEro apH(PMETHUECKOro Iif
S NOBTOPOB KAXIAOT0 UIMEPEHUs M KOHTPOJiA. Pe3yJbTaThl H3IMEPEHHH IBYX
B3aUMHO-NEPICHANKYIAPHBIX AMAMETPOB Takxke ycpeanaorcs. [locne 3toro
HAXOAAT OTHOCHTEJIBHYH) CKOPOCTh POCTA Ui KaXIOH KOHUEHTpauuu Mo

dopmyie:

Xﬂ'
CP =—=x100%, rze

<p

CP — CKOpOCTb POCTa OTHOCHTENIBHO KOHTPO;

X, — CpelHee apuPMETHUECKOE JHAMETPOB KOJIOHUH Ha cpeae ¢ aobap-
JIEHHEM HaHOMaTepuana,

K., — cpeatee apupMeTHYECKOE THAaMETPOB KOHTPOJIA.

[1o pesyabTaTaM M3MepeHuil (MCNOAb3ys, HAaNpHMED, TpadHIECKOE OTO-
OpaX€HHE HAM KOMIIBIOTEPHbIC MPOrPaMMbl) pPAaCCHUTLIBAIOT MHOKA3ATEINb
ECso, T. €. KOHLEHTPALMIO HaHOMATEepHaNa, 3aMeLAIILYI0 CKOPOCTbh pPOCTa
KOJIOHHAH B 2 pa3a OTHOCHTE/IBHO KOHTPOJIA.

Ecnu nokasarens ECsy Oonee 5 000 — 70 TOKCHYHOCTh HAHOMATEPHAA
MO OTHOLICHMIO K TECTOBOI rpyIiie OPpraHM3MoOB HaAXOOUTCA B Mpenenax ¢o-
HoBBIX 3HauyeHHH. Ot 1 000 po 5 000 — cnaborokcuueH, ot 100 go 1 000 —
TOKCHYeH, MeHee 100 — BhICOKOTOKCHYEH.

7.1.8. Cmamucmuyeckas obpabomka 0aHHbIX

Hns onpeaenceHUs CTAaTHUCTUYECKOM OOCTOBEPHOCTH Pas3IMYHAN MEXIY
pe3yAbTaTaMH aHATH30B POCTa MHLEJIUA UCCNEXYEMbIX OpPraHM3MOB Ha pas-
HbIX KOHILECHTPALMAX HAHOMATEPHANOB Y Ha KOHTPOJIE CIEAYET HCIONb30BATh
CTAHIAPTHOE OTKJIOHEHHE, BHIYHCIAEMOE KaK YKa3aHO B IMyHKTe 6.4.2.

ITpu HeoOxonuMOCTH Ana OonpeAcnaeHUs CTaTHCTHYECKOH AOCTOBEPHO-
CTU TIOJYYEHHBIX HAHHBIX MOJCYHTHIBAIOT BEAMUMHY KpHUTepusa CThIOACHTA
1J18 ABYX BLIOOPOK U CPAaBHHUBAIOT ¢ TAOMWYHBIM 3HAYCHUEM NPH YPOBHE 3Ha-
yumocty £ = 0,03.
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7.2. Memoo oueHKu 0e30nacHOCmit HAHOMAMEPURIOE
no NPOPACMAeMoOCl KOHUOUN U 8eMEAEHUI0 NPOPOCMKOE 2pliba
Alternaria alternata 6 ycroeunx in vitro

7.2.1. [Tpunyun memooaq

Bo3neiicTBHE HAHOMATEPUATIOB OLIEHMUBAETCSA MO BJIHAHHUKO HAHOYACTHIL
Ha MpopacTaHue KOHUAWHA U BETBJICHHE NPOPOCTKOB rpuba Alternaria alter-
nata B 1a00OPaTOPHbLIX YCIAOBUAX.

7.2.2. Xapaxmepucmuxa UCNONb3IYEeMbIX OP2AHUIMO8 U MeCm-CUCMEeM

B kauecTBe MOAECILHOW CHCTEMbI HCNIONB3YIOT U30MATHI IpHba 4 alter-
nata, BHA0Bas NPHHALIEKHOCTD KOTOPLIX J0Ka3zaHa NMpOBeAeHHbIMU MOpdo-
JIOTUYECKUMH H MOJIEKYJSAPHO-TEHETUYECKUMHU HCClIeA0BaHUAMH Mopdosno-
A KOJIOHMU, pasMep ¥ ¢opMa KOHUIMEHOCUEB ¥ KOHUAUN., CTPYKTYpa
¢parmenToB JHK uUcrnosib3yemblX H30AATOB JOJKHBI OblTh TUNHUYHBLIMH IS
BHIIA.

A. alternata — HecoBepUIEHHbI Tpub, N0 MONEKYNAPHLIM JAHHLIM
ONu3Kui K ackoMuueraM B npupone pa3suBaeTcs Ha OTMEpLIeM PacTHTENb-
HOM CyOCTpaTte Kak canporpod, 1ub0 Ha KHUBbIX TKAHAX PACTEeHHH Kak napa-

3UT — HEKPOTPO .
7 2.3. [lpuboper u obopyoosariue

Tepmocrar, nopaepxusaromunil pabouyro TeMrepa-

TYpY 24 °C ¢ OTKJIOHEHHEM OT 3agaHHoi = 1 °C TY 64-1-1382—72
WU aHaJIOTHYHBIH

JlamuuapHsli wikap mapku JI1L-1 npoussoacTea

bupMmbi «Biokom» vin aHaoruunbii, 1ubo obopy-

A0BaHHbIM 60KC 118 pabOTh! C YHCTHIMU KYJIbTYpaMH

BcrpsxuBaresib BUOpallHOHHbIM TUna «Bopreke» co

CKOpOCThio BpauleHus 10 3 000 06./MuH

Muxkpockon «JlIoMo Mukmen- I» Wiu aHanOru4Hel i

CTekna npeaMeTHbIC pa3MepoM 76 X 26 x 2 MM u

NIOKPOBHbIC pasMepoM 24 x 24 x (,1 MM

X 0JIOAHITbHUK ObBITOBOR JIEKTPHUECKU N FOCT 26678—835
I XpaHEeHU H30JIATOB UJIY aHANOTUYHbIH

Becel nabopatopHbie 00LEro HazHa4YeHUs 2-10
Kilacca TOYHOCTU MU aHANOTMUYHbIE T'OCT 24104—2001

Huctunnarop /10 4 Wi aHaIOrM4YHbIH
Ob6nyuarens 6akrepuumanbiit HacTeHHbl ObH-150 TV 954-001-0492102—01

WITKM aHaANTOr'u4 bl i
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J103aTopbl ¢ HEpeMEHHBIM 00BEMOM NO3UPOBAHHA
dnpmel «Gilson»: 2—20 Mk, 20—200 Mk 4
100—1 000 Mk ¢ TouHOCTBHIO T 0,5 % HNH aHAIO-
FHYHBIE

[TpobupkH MOAKNPONUAECHOBLIE CTEPWIbHEIE C 3a-
BHHYMBAIOIEHCA KPbIIKOM BMECTHMOCTBIO 15 cm’
HakoHe4HHKH IacTHKOBbIe 06beMoM 1—200 MM’
HakoHEe1YHVKH IUTaCTHKOBbIC 00beMoM 200—1 000 MM

[TepuaTkul pe3MHOBBIC oCT 3—88
Kon6sl IOCKOAOHHbIE KOHEUECKHNE Ha 0,5 M’ 'OCT 1770—74
HwinBapsl CTeKJIAHHbIE MEpHbIE J1a00opaTOPHBIE

BMeCcTHMOCTRIO 25, 100, 1 000 c™m’ OCT 1770—74

YHamkw [TeTpu nnactukossie guamerpoMm 100 MM
HMrna rnnocesnas MUKONOTHYECKaA U3 HUXPOMOBOH
NpoOBOSIOKU axamMeTpoM 0,6 MM, AinnHoi 60 MM C
3arHYTHIM KOHLUOM UTMHOM 5 MM, YKPEIUICHHAA Ha
[IPOBONIOUHOM pyuKe BIHHOH 25 CM H3 CTalIbHOM
NPOBOJIOKH AHAMETPOM 3 MM.

[Tnenka napaguHoBas tuna «Parafilm»

7.2.4. Mamepuanel u peakmugol

1. Kaptodens — 1 wmT., MOpKOBL — 1 1T,
2. Bacto-agar npoussoactsa pupmbr «Difco»
WK aHAJIOTUYHLI i
3. Bona puctunaupoBaHHas

JonycKkaloTca K MCNOJL30BaHNIQ peareHThi U MaTepHaibl aHAJIOTHYHOI O
Ha3HAaYCHHUA APYTrHX H3roTosUTEsIeH, paspellieHHble K NPUMEHEHHIO B yCTa-
HOBJIEHHOM TOPAAKE M C XapakTepUCTHKaMH, oDecrieyuBaloUiNMU NpoBee-
HHE UCCMEeNOBaBHH B COOTBETCTBUH C JAHHHIM JOKYMEHTOM.

7.2.5. Memoouxka esedenus mecmupyemoz0 obpaszya

O6pa3zup HaHOMATEPUAJIOB B UCCICAYEMEIX KOHUEHTPAIUAX BHOCAT JO-
3aTOPOM B KOiObl C paciUlaBi€HHBIM CYyCl0O-arapoMm IpH TeMmIieparype mo-

cneanero He Gonee 65 °C. Ilocie BHeceHua o6pa3LioB c¢peny B koibe mepe-
MEIIMBAIOT, Hal0T HACTOATLCS B TEUCHHE 3 MHH, 1ocne 4Yero pasjiMBalOT 0
yamikam [lerpu cnoem 2—3 MM (okono 15 cm?® cpenpt Ha 1 vamiky). CycrieH-
3HI0 KOHHJAHH PECYCTICHAMPYIOT ¢ MOMOIULIO CTEPWILHOIO LUNaTeNs Io I1o-
BEPXHOCTHU CPEIbI.

s TECTHUpOBAHMA HCNONB3YOT KOHUCHTPALMIO HAHOMATEPHANIOB B
cpeae 0,1; 1; 10; 100; 1 000 u 10 000 mr/am?. Ina aroro Ha 0,2 am’ cpennl
HeoOXoauMo nobaBute coorBercrBeHHo 20; 200; 2000; 20000 wu
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200 000 Mxr nipernapata (1o AeHCTBYIOWEMY BeutecTBY). g ynobcTtea BHe-
CeHHUA MAJIbIX 103 HAHOMATEpHasla MOXXHO IPUIOTOBUTH LHUCIIEPCHIO HAHOMa-
Tepuajia B KOHUEHTpaUuH 5 Mr/c™m’® (1o AeHcTBYIOUIEMY BEIECTBY) B HOJIH-
NPONWICHOBLIX Npodupkax Ha 15 cM® ¢ 3aBUHUMBAIOUICHCA Kpbilikoil. B
KOHTPOJIbHBIE YAllIKH HAHOMaTepuan He aodasnserca. [na tecta Heobxoau-
MO MOATOTOBUTS I10 3 YALUKH JUIA KaXXKIOHW KOHLIEHTpALMH ¥ KOHTPOJIA.
JAUcTiepcHI0 HAHOMAaTepHasia B IMUTATEAbHON cpene MmoayyaroT, KaK yKa-

3aHO B ITyHKTe 7.1.5.
7 2.6. Memoouxa nposedenus ananruza

7.2.0.1. lIpucomoenenue cpeo .

JIlng NpUroTOBACHUA arapyu3oBaHHOW KapTodeNbHO-MOPKOBHOH Cpebl
20 r OMHLIEHHOro HapedaHHOro kKyoukamu kaprtodensa v 20 r oyullieHHOIR
Hape3aHHOU KYOUKaMK MOPKOBHU NOMEanTces B konby ¢ (0,5 oM’ auctunnu-
POBAHHOM BOIbI, JOBOAATCA OO KHUIIEHHUs. []oCie KHIEHHMA OrOHb OTKIKOYHTE
1 BELAEPXKATH 10 MUH s AyYIUEeH IKCTPAKUHH, NTOCJIE YEro NMPOUCAUTL Yepes
2 cnos Mapnud. O0beM cpelbl AOBECTH AMCTUINMPOBAHHOW BOAOH 1m0 1 7.
[TpurorosrneHHad xuakas cpefga pasnusaerca no 0,2 am® B koa6bl 06beMOM
0,5 aM?, nocne yero B HMX noGamnsercd Bacto-agar u3 pacuyera 12 r/om’
Konbbl 3akynopuBarOTCs BaTHO-MapJieBbIMU NpOOKaMK MW aBTOKJIABUPYIOTCS
30 mud npu 1 aTM™.

JUna npUroToBNEHUA roJlIoAHOTO arapa B konby obvremom 0,5 aAM? paznu-
Baercs no 0,2 amM’ JUCTUNAHPOBAHHON BOXBI U B Hee Ao0aBnseTcs Bacto-agar
u3 pacuera 6 r/aM’. Konbbl 3aKkynopHBalOTCA BaTHO-MapNieBbIMM Npofkamu H
aBTOKNaBupyroTcsd 30 MUH npH 1 aT™.

7.2.6.2. Hapawusanue mecmepHolx tumammos

3a | HeOenmw A0 MPOBEACHUA JKCIEPMMEHTA MOTOBATCS HalIKK C HHOKY-
TIOMOM TE€CTEPHOro wramma. Hnia 3toro u3 npobupku, B KOTOPOH XpaHHUTCSA
TeCTEPHBIH IITAMM, BbIPE3aeTCA arapoBblif OJIOK ¢ MULIEJIUEM THAMETPOM S5—
7 MM H noMelnaeTcs B UEHTP Yawky [leTpu ¢ kapro¢penbHO-MOPKOBHOH Cpe-
no#t. Muxybauus rmpoBoAUTCA B Te4eHHEe 7 QHEH B TeMHOTE nipu 24 °C.

7.2.6.3. [Iposedenue sxcnepumenma .

M3 yamku ¢ HHOKYJIFOMOM BBIpE€3aeTCH 11010Ca arapa ¢ Muueauem rpuda
H noMewaeTcsa B NpoOUpKy Ha 15 CM> C 32BHHYMBAIOLIEHCH KPBLILKOH, B KO-
TOPYIO TNpEABAPHTENHbHO HAANTO 7 CM’ CTEpHIbHOM (AaBTOKJNABHPOBaHHE
30 Mun ipu 1 at™.) JMCTUILIHPOBAaHHON BOAbIL. [Ipobupka B36GanThIBaeTCS Ha
BCTpAXHBaTeEse, nocie yero u3 Hee oepercd npobda B 50 Mk, noMeniaercs Ha
NPeAMETHOE CTEKJIO M 3aKPBIBAETCA ITIOKPOBHLIM CTeKIOM. [IpOCMOTD BereTcH
MO MHKPOCKONOM Ha yBelH4YeHHH 150X. B oaHoM nose 3peHHs AONMKHO
ObITh HEe MeHee 2 n He Oonee 10 kounani (B cpeaneM npu npocmoTpe 10 mo-
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nei 3penus). Ecav unucao KOHUAMMR MeHbwie 2, TO CYCNEH3us He MOAXOIUT
Ui JanbHEHUIEro UCNoas3oBaHug; ecau Oonbumie 10 — TO KOHIUEHTpPALHIO
Haa0 YMEHBLIHKTL, pa30aBuB CTEPWILHON JUCTUAIMPOBAHHON BOLOMH.

B cny4yae ecny B npoOUpKe COOEPKUTCA HEOOXOAUMOE YUCIO KOHUIMH,
TO 250 MKJI CYCNeH3UU KOHUAWH ¢ MOMOIULIO N03aTOpa MOMEHIAIOTCA Ha IMO-
BEPXHOCTb TOJIOAHOIO arapa U pPeCyCHeHAUPYIOTCSA CTEPUJIBHBIM LUIIATENIEM
[0 €ro NOBEPXHOCTH, MOC/e Yero Yalika 3akienBaeTcs JieHToi Parafilm.

7 2.7. Yuem pe3ynomamos

Yyer pe3ynbTaToB NpoBOAMTCA 4Yepes 12 y uHkybauuu B TEMHOTE ITpU

24 °C. Hauika noMewmaercss NOX MUKPOCKOIl JOHBILIKOM BBEPX M MPOCMOTP
BELCTCA dyepe3 CnoH arapa. Jlonmyckaercs Takxe OTKPbITh HAIIKY U MOMECTHUTD
ee noa MUKpockon. B kaxno#t yadike cay4adHblM 00pa3soM Ha YBEJIWYECHHH
150X BoiOupacrcs 30 nosiel 3peHusa, B KOTOPBIX YYUTBIBAIOTCA BCE OOHapy-
KEHHbie KOHUAUH. KOHMAHUS cuuTaerca npopociuel, ecnn LjiHiHa NpopoCTKa
[IpEBLIILACT LUMPHHY KOHUAHH.

Yuer BETBJIECHMSA NPOPOCTKOB npoBoadTCA Yepes 20 4 uHkyOallun. Y4u-
THIBAIOTCA BCE TOYKH BETBACHHA I'MaBHOU U OOKOBBIX BETBEHW MPOPOCTKA.

7.2.8. Obpabomxka nonyveHuvIx OAHHBIX

It Kaxa0#l 4aluky 4HCI0 NPOPOCLIBX M HENpPOpOCHINX KOHUAUHN CyM-
MUPYIOT, MOCJE 4Yero BLIYMCIAIOT MPOLESHT MPOPOCIIMX KOHHAMH OTHOCH-
TEJILHO 4MCJIa NPOPOCHIUX KOHUAUN B KOHTposne. Jind 3 nOBTOPHOCTEH pe-
3yNbTaThl H3MEPEHHUH YCPEOHSAIOT.

Ilo pesynbTataM U3MepeHUH (MCnONb3ys, HalpuMep, rpapuyecKkoe 0To-
OpaKeHHEe HIH KOMIILIOTEPHbLIE MPOrpaMMbl) PacCYMUTBHIBAKOT MNOKa3aTelb
ECsg, T. €. KOHUSHTPaUUI0 HAHOMATEPHANA, [MPENATCTBYIOILYK [APOPaCTaHUIO
50 Y% xoHUAMHA (OTHOCHTEJILHO KOHTPOJR).

Ecny nokasarens ECs, 6onee 5 000 — To TOKCHYHOCTE HAHOMATEpHAa
M0 OTHOUICHUIO K TECTOBOM IPYINE OPraHu3MOB HaXOAMTCs B npeaenax ¢o-
HOBbIX 3HadeHMi. Ot 1 000 no 5 000 — cnaborokcuueH, ot 100 no |1 000 -
TokcH4YeH, MmeHee 100 — BLiICOKOTOKCHUEH.

AHaNOrM4HO NNA KOKIAOH YallKH CYMMHPYIOT YHUCJIO TOUYEK BETBICHUS,
[10CNe€ YEro BBIYHMCISIOT MPOLUEHT YHCAA TOUYEK BETBICHHA OTHOCHTEIBHO
KoHTpOoas. JInd 3 nOBTOPHOCTEH pe3ybTaThl M3MEPEHUMN yepeaHsioT. 1o pe-
3y/AbTaTaM H3IMEPEHHH TOYEK BETBACHHMA (BO3MOKHO HCIIOJIB30BaHHE KOMIb-
IOTEPHBIX IIpOorpaMM pacnosHasBaHus 00pa3oB) paCCYMTBLIBAIOT KOHLEHTpa-
LUMI0 HAHOMATEepHaia, npenaTcTByoulyo obpaszosannio 30 % y310B BeTBiE-
HUA (OTHOCHTEIbHO KOHTPOJIR).

36



MY 1.2.2968—11

Fipunoxexue 1

TunoBoil NPOTOKO0JI IKCIIEPHMEHTA 110 OlIEHKE NeHCTBUA
HAHOMATEePHAJIOB Ha PACTEHHSA N0 MOPPOJIOrHYECKHM MPU3HAKAM

YTBEPX/AIO
Pykosoaureis naboparopuu
(MCIILITATEALHOTO LICHTPA)

Oamunng Y. O.
« » 20 o

HaumeHoBaHHKE Naboparopuy, NPOBOASLUECH UCCIICA0BAHUS, CBEACHNA 00 aKKPEAMTALINH

[MPOTOKOJI
Ha00paTOPHOro 3KCNEPHMEHTA 110 OLIEHKE JEHCTBUA HAHOMATEPHAJIOB
Ha pacTeHHH 10 MOPPONOrH4ecKHM NPH3IHAKAM OT «__ » 20 .

e

Ha3paHue, aApCC OpraHusallny-UCnoIHUTENA
JaTel Ha4ala ¥ 3aBEPILLUCHMA HCCNICA0BAHUNA
Lleas ¥ 3aa4H UCCACROBAHHS
XapaKkTepHUCTHKA BBOAXMOIQ HaHOMarepHana:
~ HAUMEHOBAHUE
— 11032 BBCACHUA
— ¢rnocod BBEACHUSA
~ ¢X€Ma BBECACHUA
— BPEMS MEXAY BBCACHHAMHA
XapaKkTePUCTHUKA TPANMLIMOHHOIO aHaJlora HaHoMarepuana:
—~ 1033 BBCJICHHUS
— ¢110co0 BBEICHUHA
~— CXEMa BBEACHHS
— BpeMA MEXAY BBCIACHHUAMH
Hanuune pactBopUTEif, pazdaBUTEAl, IMYbraTopa ¥ T. 1.
—~ KOHLIEHTpaLus
— CTAOUJTBHOCTL
— 00BeEM
HudopMmaumus 00 HcceayeMbIX pacTeHUSAX:
—_— BHH L
— KOTMYECTBO PACTCHHH B K&XKIA0H rpynme
— NEPEUECHBb KOHTPOJBHBIX U OMBITHBIX IPYIINT pacCTECHHHM
Meroasi OLICHKH NTOBPEKAAIOILIECNO ACHCTBHUA HAHOMATEPHAJIOB HA PACTCHHS
[lepeycHb onpeacIseMbIX KAYCCTBEHHAIX TTOKa3aTencd
MeTtoasl ctaTUCTHUECKO#H 06pabOTKH pe3yILTaTOB
PesyneTarsl MCCIICIOBAHKS, NPSICTAR/ICHHBIE B BUe 00o0Wwatower Tadbimis! (Tad:i, 1. 6.5):
OO0Ccy1CHHE PE3YIbTATOB
Bersoabt _ )
Cnucox HCIONB30BaRHOMR TUTEPATYPHI
[Toanucwu:

Pykosoautrens naboparopuu (IOApasacicHUA)
OTBETCTBEHHBIA UCIIOIHUTEII

Hcnonuurenu

il

g

. .

L el i
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MpunoxeHue 2

O0603HAYECHHA H COKPALCHHSA

[TAB TToBEpXHOCTHO-aKTUBHOE BEIUIECTBO
COIl CraHaapTHas onepanuoHHasd npoueaypa
O HHoeke PUTOTOKCHUHOCTH

CV KoagduuneHt Bapualuu
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Mpunoxenne 3

PexoMenayeMas AHTEPATYPA N0 ONEHKe MOPPOTOrHIECKHX
NPH3HAKOB BLICIUUX PACTEeHHH H rpudoB
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