ocyjapCTBEHHOE CaHUTaPHO-3MUAEMUOSONMHECKOE HOPMUPOBaHNE
Poccuiickoli ®epepalmn

12. TUTMEHA, TOKCNKONOIr A, CAHNTAPUA

MopsiAoK BbIABNEHUSA U MAEHTURUKALWUN
HaHOMaTepunasioB B PpacTeHUAX

MeToguyeckne ykasaHus
MY 1.2.2876—11

M3naHne oduumansHoe

Mocksa ¢ 2011


http://www.stroyinf.ru/russian-certificate/rostest-ru.html

DenepanbHas cIyx0a M0 HAA30PY B cepe 3aMTHI IPAB HoTpeduTeNEi
u 61aronoNyYms yel0BeKa

1.2. TITUEHA, TOKCHUKOJIOI'M, CAHUTAPUA

IMopsanok BhISIBJEHUSA N HACHTHHUKATNHA
HAHOMaTepHaJI0B B PACTEHUsSIX

MeToan4yeckue yKasanus
MY 1.2.2876—11



BBK 51.2
I159

1159 ITopsinox BEISBICHUS ¥ MACHTHOHUKALMM HAHOMATEPHANIOB B
pacTeHusax. MeTtoanueckue yka3anus: MeToAnYECKe YKa3aHHus.—
M.: Genepankuriii 1IEHTp TUrMEHE M anMgeMuosiorny Pocnortpeb-
Haazopa, 2011.—32 c.

ISBN 978—5—7508—1064—2

1. Paspaboranbl Qepepanuoil ciyx6oii no Han3opy B chepe 3aLiuTh! IpaB
norpebureneii u 6Gnaronomyums wvenoseka (I'.I'. Onmmenxo, H. B.Bparuna,
T. IO. 3asucraera); Yupexnenuem Poccuiickoli akaneMu¥ MEAHLMHCKHX Hayk
HaywHo-ucenenosarensckuii MHCTuTyT ntauua PAMH (B. A, Tyrensan, U B. I'mo-
wusckui, C. A. Xorumuerko, M. M. I'armiapos, B. B. beccoros, A. A. KogerkoBa,
O. U. lepenepses, U. B. AkceHos, E. A. Apnanosa, P. B. Pacnionos, B. B. Cmup-
HOBa, A. A. Ulymakora, O. H. Tananosa, B. A. [llunenns, A. A. Kazax); Yupex-
nennreM Poccuiickoif akagemum Hayk MHctutyt 6uoxumuu uM. A. H. Baxa PAH
(B. O.Ilonos, B.B. [I3antues, A. B. Xepnes, O. Jl. Fenapukcon); Penepannb-
HEIM FOCYJapCTBEHHBIM YHHTapHbIM npeanpuatuem «Bcepocchiickuii HayyHo-
HCCe0BaTeNbCKU MHCTHTYT MeTponorudeckoii cmyx6e» (C. A. KonoHoros,
C. C.Tony6es); Yupexxnenmem Poccuiickoii akagemuun Hayk Ilentp «BuouH-
wenepua» PAH (K. T. Ckpabun, O. A. 3eitnanos, H. B. Pasun, C. I1. Komba-
posa); OO0 «Murepnab» (A. H. Begenun, I'. B. Kassiny6).

2. Y1Bepnenst Pykosonutenem ®enepansHoii cmy>xOpl 1o Han3opy B chepe
3allUTEl NpaB TIoTpeGuTeneil ¥ Gnaronosyyuns yYenoBeka, I JIaBHBIM NOCYXapCTBEH-
HBIM CaHMTapHBIM Bpadom Poccuiickoit Penepatyu I. I'. Onmuenxo 17 wrons 2011 1.

3. BeesieHs! B JEHCTBHE C MOMEHTA yTBEPKACHHS.

4. BeeneHs! BrepBhIe,

BBK 51.2
Penaxtop E. B. Hukonaesa
Texnnueckuit penaxtop I'. M. Knumosa
IMoanucano B neyats 12.09.11
@opmar 60x88/16 Heu. n. 2,0
Tupax 200 ska. 3akas 120

OenepansHas cnyx6a no Hagzopy
B cepe 3awmThl paB norpedutesnei 1 6aronoyyns Yyenopeka
127994, Mockea, Bankosckuit nep., a. 18, ctp. 5, 7

OpHIrHHAN-MAKEeT MOATOTOBIEH K MeYaTH W THPAKUPOBaH
OTHENOM H3HATENBCKOTO 06ecreueH s
deaepanbHOro UEHTPa FUIUEHE M 3uaemuonoruy PocnotpebHaasopa
117105, Mocksa, Bapuasckoe w., 19a
Otaenenne peanusauuy, Tel./paxc 952-50-89

© Pocnorpednanzop, 2011
© MenepanbHbI LEHTP TUTHEHB] YU
smugemuonoruu Pocnorpednaniopa, 2011



MV 1.2.2876—11

Coaepxanue

1. OGnacTs IPUMEHEHNS . ......... .
T1. HOPMATHBHBIE COBIITKH .....eviuierinisierieceienirneisesessiesaeseseessasseneesssensssnsssensones
TII. OBIIME MOMOMKEHES ......cureeeimeetiiritiiseseneaeresesesnsesesesensassessasenersosessnessesesens
1V. Tlopsnox BBIABIEHHA U HACHTADUKALMH HAHOMATEPHAJIOB B

PacTEHUAX B 1a0OPATOPHOM IKCHEPHMEHTE ......eecververresarreneneaasseensensneaves 10
4.1. CocrapieHHe IJIaHa HCCIEJOBaHNA ..... .. 10
4.2. BeI6Op MeTOa ONPENEICHHA HAHOMATEPHATIOB -..ecuveevevcrververeescrseneas 11
4.3. Onpenenenue BUga pacTeHUH, IPUIrOAHEIX JUIA IIPOBENEHHS

HCCIIEIIOBAHM ...c..cvvrmenrieenrieneeneereeetrieenesrcsaaensesessaessesssenssesasesntenaesnnan 11
4.4. Onpenenenne criocoba BBEAEHU HAHOMATEPHAIIOB

B OKCTIEPHIMEHTE ....veeuiuriiuennientinessenntinssneesessessasstenssnsesssessaessasasmesssnnes 12
4.5. I[Togroroska npo6 HaHOMAaTEPHAIOB AJI BBEACHHS B PACTCHHA....... 12
4.6. Onpenenenue 06EMa SKCIEPHMEHTATBHBIX TPYIIIT «....cververaeereesennes 13

4.7. PacuéT 103 BBOJMMEIX HAHOMATEPHANOB ...

4.8. Ot6op npob pacTeHuii B IKCHEPUMEHTE

4.9. MeTozns! BBIABICHMS ¥ MACHTHDMKANNA HAHOYACTHLL ¥
HAHOMATEPHATIOB PACTERMAX ..vovinrvereuinisiriesinisccmseenesacsesanseessssesnsarnens

4.10. Meps! Ipe1oCTOPOXHOCTH TIPH IPOBEACHAN HCCNENOBAHMH ........

4.11. Iomyuenne XapaKTEPUCTHKA HAHOMATEPHANA. .......coverrerecseerscrnenens

4.12. CocraBnenye 0T4ETa O pe3y/abTaTaX paboT M0 BEIABICHHIO U
HICHTHQHKALMH HAHOMATEPHAIOB B PaCTEHUSIX B 1aBopaTopHOM
IKCTIEPHMEHTE ..ocov.cvvviriiieseeriecstirianistsassreeereersessessssesssnsssnessssnsrnssnsasas 16

V. IlopsA0K BEIABICHUA M HAEHTHOHUKALMA HAHOMATEPHAIIOB B
JAMKOPaCTylIMX PACTECHUAX — KOMIIOHEHTaX

IPHPOJHBIX OHOLIEHO30B ... .17

5.1. CocTaBNeHHE NIaHA UCCHEAOBAHM . cveuvrureiereniuiristrrsessiaseiseessesnenns 17
5.2. Onpenenexne BHOOBOTO COCTaBa MOITY/IALHH, NOMIEXAIETO

COOPY (OGCTETMOBAHHEIO)....covuvererenrrsremermrerasseserersrsensesesrssssessessscensanne 18

5.3. Br160p MeTORa ONpeeIEHUT HAHOMATEPHATIOB ......covvvemesrrvenennnane 19

5.4. Or6op npo6 pacteHuit
5.5. IloaroToBka Npo6 pacTeHwWit A1g HCCeA0BaHUA METOAO0M

SNEKTPOHHON MHKPOCKOITHH ...cvervruruviucrunariirnirissiiassnsssnsssessenssssnssens 24
5.6. Ileprogu4HocTs o6CneI0BaHMs AUKOpacTyLieH Gaopsl Ha
COIEPIKAHUE HAHOMATEPHATOB ..uvenenverereriresieeroressassssasassensesneaienns 25



MV 1.2.2876—11

5.7. TlopsRok BHISIBNIEHHS  UACHTHUKALNY HAHOYACTHL U
HaHOMAaTepHAaNIOB B AMKOpacTyliek Giope METOTOM
NPOCBEYHBAIOIIEH 3JEKTPOHHON MUKPOCKONMH ..vovvvenrnrerresserseennennes 25

5.8. ITopanox BRIABICHNA H MACHTUOMKAUUN HAHOYACTHI H
HaHOMATEPHAJIOB B AUKOpacTylIeit Gaope MeTonOM
BEICOKO3((eKTHBHOM SKUIKOCTHON XPOMATOTPAPHH .......vevvvvrivenennns 26

5.9. Meps! npeoCTOPOXKHOCTH IPU NPOBEICHUH UCCIENOBAHHU ............ 26

5.10. Cocrapienne oTYETa O pe3yabTaTax paboT IO BEIABIEHHIO K
HAeHTH(HKAIMH HAHOMATEPUATIOB B JUKOPACTYIHMX PACTEHUSAX ..... 26

VI. Tlopsanok BhIBIEHNA ¥ MACHTU(QUKALIMH HAHOMATEPHAIIOB B
CEIECKOXO3STHCTBEHHOM CBIPBE covvevveinrierersiereeenessassions vevernen 27

6.1. CocTtaBieHHE IIaHA HCCIEROBAHHM .......evnvevenerncne e

6.2. Onpenenenye acCOPTUMEHTA MPOIYKLHH (CETBCKOXO3HCTBEHHOrO
CHIpBA), mopnexauiel oT6opy (06CIEHOBAHHUIO) ... cveverveneennenes vereeees 28

6.3. Onpenenenne 06bEMa U YKCIA OTOUPAEMBIX TTPOD.....ovvervrecrearenennens 28

6.4. Onpenenesye NEpUOAWYHOCTH 0OCIE0BAHUA
CENbCKOXO035HCTBEHHOTO CHIPhs HA COAEPIKAHNE HAHOMATEPHANOB...... 28

6.5. ITopsaoK BBIABICHUS U UAEHTHGHKAIMKA HAHOYACTHUIL U
HaHOMAaTepHaNIOB B CENBECKOXO3SHCTBEHHOM CBIPBE........oovvuerirannens 28

6.6. Meph! IpeaoCTOpOXKHOCTH (TEXHUKH 6€3011acHOCTH) MpU
BBISBIICHUH W UACHTUOHKAUK HAHOMATCPUAIIOB B
CEJIBCKOXO3AHCTBEHHOM CBIPBE ..cvveiueinviiurerennessanenressessessesssesessesoserans 29

6.7. CocraBnenue oT4€Ta O pesyisTaTax paboT 1O BEIABICHUIO U
HMAEHTHPUKALY HAHOMATEPHATIOB B CEILCKOXO3SHCTBEHHOM

(913 13) 1 3TN SR e 29
Ipunooicenue 1. TUMoBo# niaH 3KCNEPUMEHTA 110 BEIABIEHHIO U

HAEeHTHHKALMN HAHOMATEPHUAIIOB B PACTEHMAX ......overeercnens 30

Ilpunooicenue 2. O603HAYCHUSA M COKPALIEHHUS .....oeovremeerrererrarenemsesesssrensessesesesons 32



MYV 1.2.2876—11

YTBEPXIAIO

Pyxopoautens ®enepanbHoi ciryx651
0 HaJ30pY B cdepe 3alMThI 1IpaB
notpeduTtenei u 61aronoMyyns JENoBeKa,
I'naBHBIH rocyXapCTBEHHBI CAaHUTapHBIA
Bpay Poccuiickoii denepaunn

I'. T'. Onuinesko
17 mona 2011 r.
JlaTa BBE/IEHMS: C MOMEHTA YTBEPKICHUS

1.2. TUTYIEHA, TOKCHUKOJIOT WS, CAHUTAPYA

IlopsiAoK BhISBJIEHUS U MACHTUUKALNU
HaHOMAaTepHAaJIoB B PaCTEHUSIX

MeTtogu4yeckue ykazaHus
MY 1.2.2876—11

1. O6aacTb npuMeHeHust

1.1. Hacrosiumme Meronuyeckue ykazaHWs ONPeIersIioT HOPSIOK BBIB-
JEeHUd U WACHTU(MKAUM HAaHOMATEpHAIOB B PACTCHHAX B XOIE TECTHPOBa-
HUs 6e30macHOCTH HOBBIX BHJOB HaHOMAaTe€pHaJOB M HAHOTEXHONOTHH, a
Talke MOHHTOPMHIra 3a COAEPKAHHEM HAHOMAaTEpHAllOB B PAacCTEHMAX, MOJ-
BEpraeMbIX BO3LEHCTBHIO HAHOMATEPHATIOB.

1.2. MeTomuueckue yKa3aHus NPUMEHSIOTCS B XO[E NPOBEACHMS Hece-
OBaHWH 6€30MacHOCTH HaHOMAaTePHAIOB M HAHOTEXHOJOTHH B LIENAX NPUHS-
THS pelleHri MO OUEHKE PUCKOB, CBA3aHHBIX C BO3AEHCTBMEM HAHOYACTHI U
HaHOMATEpHAJIOB Ha OPTaHU3M YeJIOBEKa, COCTOAHMS OKpYy’Kalolleii cpensl, a
TaloKe NPH MOHUTOPUHIE 3arPs3HEHHS OKPY)XaloLIeH Cpeapl HAHOTEXHOJIOTH-
YEeCKOM NPOXyKIIMeH.

1.3. Meronnueckne yKasaHHs pa3paboTaHsl C LENb0 0OeCnedyeHus
€IMHCTBA U3MEPEHMI M aflanTauuy MMEIOIHXCS METOIOB H CPEACTB H3Mepe-
HMI B X0J¢ OleHKH Ge30MacHOCTH HAHOMATEpHAIOB M HAHOTEXHOJIOTHH I
3JI0pOBbS YeJOBEKa, COCTOAHMA OKPY)KaloIUeH Cpelbl, KOMIIOHEHTOB IIPHPOX-
HBIX OK1OLIEHO30B.

1.4. MeTtoauyeckue yKa3aHus NpeaHa3sHAueHH! s CIIEUNAaaiCTOB Opra-
HOB M opranmsarmii DexepanbHod CIyXOH 1Mo Hax30py B chepe 3aluThl
npaB NoTpeOHTeNel M OIaromomydyus 4elIoBeKa, a TaKkxKe MOryT OBITH Hc-
MOJIE30BaHEI HAYYHO-UCCIEeNOBATEIBCKMMHU OPraHU3alUsiMy THIHEHHYECKOro
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HpOCbPUIH, METULIUHCKUMH y'-ie6HI>IMH 3aBCACHWAMH, NPOU3BOAUTEILIMH Ha-
HOTEXHOJIOTUYECKOHU NPOAYKUMN M AHBIMH OpraHM3alliiMH, IPOBOAAILIMMH
OLIEHKY 6e30macHOCTH HaHOMAaTE€pHasioB 11d 340pOBbA 4YE€JIOBEKA, NMPOM3BO-
JUTENSIMH ¥ TIOCTAaBIIUKaMH HaHOTEXHOJOTHYECKOH NpOAYKIHH.

11. HopMaTHBHEIE CCLIJIKH

2.1. ®enepanbHblii 3aKkoH 0T 30 Mapta 1999 r. Ne 52-@3 «O canutapHo-
9NMUIEMHOTOTHYECKOM O1arononayysn HaceneHus.

2.2. ®epepanburLii 3akoH 0T 2 supaps 2000 r. Ne 29-®3 «O xavecree u
6€301aCHOCTH IUILEBBIX MPOXYKTOBY.

2.3. QenepanbHElii 3aK0H OT 26 uroHa 2008 r. Ne 102-03 «O6 obecme-
YeHHM eIUHCTBA U3MEPECHUI»

2.4, ®epepanbHbli 3akoH OT 27 nexabps 2002 r. Ne 184-03 «O texHu-
YECKOM PETyJIHpPOBAHUMN.

2.5. ®@enepanbHelii 3akoH OT 10 sHBaps 2002 r. Ne 7-d3 «O6 oxpane
OKpyXKaromeit cpemp».

2.6. ITocranornenue [IpasurensctBa Poccuiickoit ®enepanum ot 21 ne-
kabps 2000 r. Ne 987 «O rocynapCTBEHHOM Hanzope M KOHTpolse B o6macTu
ofecnieyeHus KayecTBa M 6€30MaCHOCTH NUIIEBBIX MPOLYKTOBY.

2.7. Hocranosnenne IIpaBurenscrBa Poccuiickoi ®enepauun ot 21 ne-
kabps 2000 r. Ne 988 «O rocymapcTBEHHOH PermcTpaliH HOBBIX IMIIEBBIX
NPOXYKTOB, MaTEPHAOB U U3AEAHM».

2.8. Ipuxa3s MuHHCTEPCTBA 30PaBOOXPAaHEHHS M COLMANBHOIO Pa3sBUTHA
Poccuiickoit ®enepamun ot 23 arrycra 2010 r. Ne 708 «O6 yTBEepxIAeHHN
INpaBun nabopaTopHO# PaKTHKKY.

2.9. Tocra”oBneHue I'MaBHOro rocyJapCTBEHHOIO CaHWTAPHOrO Bpaya
Poccutiickoit ®epepauuu ot 23 mrona 2007 r. Ne 54 «O Haz3ope 3a Npoayk-
IWeH, MOJIy4eHHO ¢ MCIONb30BaHHeM HaHOTEXHONOTHH M colepXkamied Ha-
HOMAaTEepHAIBI».

2.10. TTocranoBieHue I'1aBHOro rocyJapCTBEHHOIO CAHMTAPHOTO Bpaya
Poccwmiickoit ®enepamn ot 31 oxrabps 2007 r. Ne 79 «O6 yTBepxkacHUM
KoHuenumy TOKCUKOIOrHYECKHX MCCe OBaH!H, METOXONOTHH OLIEHKH PHCKa,
METOI0B MAEHTHHKALMY U KOTUYECTBEHHOrO ONpe/eNeH)s HAaHOMATEPHATIOBY.

2.11. Ilpuxa3 ®enepanbHoii cayxObl 110 HaA30pY B cepe 3amMTEI Npas
notpebureneit U Gnaronoayyus yenosexa oT 19 mrona 2007 r. Ne 224 «O
CaHHUTapHO-3IHAEMHOIOTMYECKNX IKCTIEPTU3aX, 06CIe0BaHMAX, HCCIIEN0Ba-
HUSX, VCIBITAHMAX M TOKCHKOJOIMYECKHX, TMTMEHHYECKMX M HHBIX BHIAX
OLIEHOK».

2.12. Iucsmo PenepanbHoit ciryxOb! 10 HaA30py B chepe 3alIMTEI NpaB
notpebureneii 1 Graronolyyns yenopeka ot 15 asrycra 2008 r. Ne 01/8911-8-32

6
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«O6 ycuneHnM Hags3opa 3a COAEp)KaHHEM NECTHIMAOB B IHILEBHIX MPONYK-
Tax 1 00BEKTaX OKpY’Karoen Cpesb.

2.13. CanlluH 2.1.7.1322—03 «'urneHnyeckue TpeGOBaHUA K pa3Me-
IEHMIO U 00e3BPEXMBAHHIO OTXOMOB IIPOHU3BOACTBA U NOTPEOIECHUAY.

2.14.TH 1.2.2633—10 «I'urueHnyeckue HOPMaTHBh COREPIKAHUA NIPH-
OPHUTETHEIX HAHOMATEPHAIIOB B OOBEKTAX OKPYIKAXOIIEH Cpens».

2.15. CIT 2.2.2.1327—03 «'urueHnyecKue TpeGOBaHUS K OpraHU3auMu
TEXHOJJOTHYECKHUX HPOLECCOB, ITPOU3BOACTBEHHOMY 000pymoBaHHIO M pabo-
4eMy HHCTPYMEHTY».

2.16. MY 1.2520—09 «Toxcukonoro-rurueHnyeckad oneHka 6esonac-
HOCTH HaHOMATEPHAIOBY.

2.17. MV 1.2.2636—10 «IIpoBeneHne CaHUTapHO-3NMHAEMHOIOIHYEC-
KO¥ 3KCTIEPTH3bI NPOAYKIMH, IOTyYEHHOH ¢ HCHONb30BaHHEM HAHOTEXHOJIO-
THif 1 HAHOMaTepHaJIOBY.

2.18. MV 1.2.2635—10 «Menuko-61onornyeckas onerHka Ge3onacHo-
CTH HaHOMAaTEPUANOBY.

2.19. MY 1.2.2742—10 «Ilopsnok orbopa npo6 s BHIABICHUS H
HACHTHOHUKAIMA HAHOMATEPHAIIOB B PACTEHUAXY.

2.20. MV 3.5.5.1034—01 «O6e33apaxxuBaHHe HCCIEAYEMOrO MaTepH-
aiB, nHHUIpOBaHHOTO GakTeprsamu [—IV rpynm narorennocry, npu pabo-
Te MeTonom [TLIP».

2.21. MP 1.2.2639—10 «Vcnons30BaHue METOAOB KOJMYECTBEHHOTO
OIpeneIcCHusA HAHOMAaTEPHATIOB HA NPEONPUATUAX HAaHOMHAYCTPUU U B KOH-
TPOTHPYIOILIUX OPTraHU3alHIX».

2.22. MP 1.2.2640—10 «Metonrr oTbopa npo0, BHISIBIEHH U Ompe/e-
NEHUs COREPXAHUA HAHOYACTHI] X HAHOMATEPHANOB B COCTABE CENBCKOXO-
39MCTBCHHOM, MMIIEBOH IIPOJYKIMH H YIIAKOBOYHBIX MaTepHajIOBy.

2.23. MP 1.2.2522—09 «BrsaBneHre HaHOMaTEPHAIOB, NMPEACTABISIO-
HIMX MOTEHIIHATBHYO ONIaCHOCTE JUIS 30POBBSI YEIIOBEKA.

2.24. MP 1.2.2641—10 «OnpeneneHne TpHOPHTETHHIX BUNOB HAHOMA-
TEpHANOB B 00BEKTAX OKPYXKAIOMEH Cpen), UBHIX OPraHU3Max ¥ NMUIEBHIX
IIPOIYKTaxX».

2.25. Oprarusauys rocyJapcTBEHHOTO paJHO3KOJOIHIECKOr0 MOHUTO-
pHMHIa arpo3KOCHCTEM B 30HE BO3JICHCTBHA PaiiaiMOHHO OMaCHBIX OOBEKTOR.
Mertoauueckue ykasanus. YTB. 7 aBrycta 2000 r.

226. TOCT 8.207—76 «locymapcTBenHas cucTema ofecnedeHus
eMHCTBA H3MeperuH. IIpsaMele u3MepeHHs ¢ MBOTOKpaTHHIMH HabMIOIeHHUS -
MH. Metonsl 06paboTku pe3ynsTaroB HabmoaeHni. OCHOBHBIE IOJOXKEHHA».

2.27. TOCT 30333—2007 «[TaciopT 6e30nacHOCT XUMHYECKOH MpO-
oykuun. O6ume TpeboBanms».
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2.28. TOCT 12.0.004—79 «Opranusaums obyuenus paboTarommx
6e3onmacHocTH Tpyda. Obmue nonoxKeHUus».

2.29. TOCT 12.1.007—76 «Bpenusle BeuiecTBa. Knaccubukanus u
obmue TpeboBaHus».

2.30. TOCT 7.32—2001 «OtyeT 0 Hay4YHO-HCCHENOBaTENbCKOI padoTe.
CrpykTypa 1 npaBuia oGopMICHHAN.

2.31.TOCT P NICO/M3K 17025—2006 «O6uue TpeGoBaHus K KoMIie-

e evw wnr v

TEHTHOCTH WCTIBITATENbHBIX H KanuOpoBouHmX HabopaTopuii.
II1. O6mue noJ1oKeHUA

3.1. Lensio ¥ Ha3Ha49eHUEM BBIABICHUS U WACHTH(UKALUK HaHOMATe-
PHAIOB B PACTEHUSX SIBIAETCS:

® ONpENCNEHME ONMAacHbIX/6e30nacHBIX AN pPacTeHMH AeHCTBYROLIMX
KOHLICHTPALWi (9KCIO3MLIHMI) HaHOMAaTEpUaJIOB;

e omnpeleNeHHe KPUTHYECKNX OPTraHOB — MUIIEHEH BO3AeiCTBUs HaHO-
MaTepHuaios;

e BLIABJICHME DNPHPOAB! U MEXAaHH3MOB BIMSHHA HAaHOMAaTepHAIOB Ha
pacTeHus;

® MOHHTOPHMHI 3arpA3HEHMs OKpY)KalOWIEH CpeAsl HAaHOYACTHLAMH H
JIpyroit HaHOTEXHOJOTHYECKOH NpoxyKUMeH;

o pa3paboTKa Mep 0 OXpaHe OKpy>Karowei cpebl OT BpEAHOro Bo3AeH-
CTBHMs HAHOYACTHI] ¥ HaHOMATEPHAIIOB;

® OIEHKA 3KCIO3HLMHA YeNIOBeKa HAHOYACTHLAMH M HaHOMaTepHallaMH
yepes MUIIEBOE PACTHTENLHOE CHIPhE;

® CaHHTAPHO-TMIHEHNYECKOe HOPMMpPOBaHHME COAEPXKAHUS HAHOMATe-
PHIOB B PACTUTENBHOM CENBCKOX03SHCTBEHHOM ChHIphe.

3.2. JIa6opatopuy, NpOBOMALIME BBISBJICHNE M HACHTHOUKALHIO HaHO-
MaTepHaiOB B PACTEHUSX, JOJKHEL

¢ YMETH aKKPEIUTALMIO B YCTAHOBICHHOM IIOPALKE B COOTBETCTBUHU CO
crapgaprom 'OCT P UICO/M3K 17025—2006;

e cobmroare NpaBuiia Haanexaue# J1abopaTopHON NMpakTHKH B COOT-
BeTcTBHM ¢ IIpHKasom MuHHCTEpCTBa 3ApaBOOXPAHEHNUS U COLMAIBHOTO pas-
Butus Poccuiickoit denepanuu ot 23 arrycra 2010 r. Ne 708m «O6 ytBep-
sxnernu [IpaBun naboparopHOM NMpaKTUKHY;

® pMeTh HeobxommMoe oOOpyZOBaHME M CpeNCTBa H3MEPEHHH, Npo-
LiefuIde NoBepKy (KanubpoBKY) B YCTaHOBIEHHOM IOpSAKe (npumevanue:
pe3ynbTaThl NpoBeeH!us NOBEPKH (KaTnOpOBKH) M TEKyIUeTo peMoHTa 060-
pyIOBaHHA (PHUKCHPYIOTCS B CIELMaJbHOM JKypHalle, JOCTYITHOM B 1:000€
BpeMs COTpPYAHMKaM, SKCIUTyaTHpYIOUMM obopynoBaHMe wid obecneyu-
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BaIOIIMM €ero 0OCIY)XMBaHHE; IPUMEHSIOTCS CPEACTBA H3MEPEHHUH, NMeloImue
ceprudukar PocTexperylIHpoBaHMsS M 3aperucTpupoBaHHBE B I'ocynapcr-
BEHHOM PeecTpe CpelCTB H3MEPERUIT);

® OCYIIECTBIATH 3KCTUIyaTalHilo o60pyAOBaHHS ¥ CPEACTB U3MEPEHHIA B
COOTBETCTBHH C TEXHHYECKUM NaCIIOPTOM M HHCTPYKUHEH 110 NPUMEHEHHIO;

e ¥IMeThH BBUIENEHHEIE 000PYOBaHHEIE NIOMENIEHHS MM NpernapupoBa-
HUs, MPOGONOATOTOBKH, aHaIM3a GHOJIOrH4ecKHx o6pasloB, COMEpPIKALIMX
HaHOMATEpHaNbl (npumeuqnue: Marepyas, TOCTYNMBINMA B NaGopaTopwuio,
JoivKeH GBITh 00paboTan B KOMHaTe NpOOOMOATOTOBKH; WISt 00paGOTKH Ma-
Tepuaja HOJDKHBI ObIT YCTAaHOBJEHBI JaMHUHapHbIE LIKadBl, obecreunBaio-
IIMe TOPU3OHTAIBHBIA MOTOK BO3AYXa, a Takke BO3MOXHOCTH paboTH 6e3
JIAMHUHAPHOTO MOTOKA M JJINTENBHYI0 9KCIO3UIMIO OONYdYeHHs! BHYTPEHHHX
NOBEPXHOCTEH YNLTPaQUOIETOBEIM CBETOM; MepeMeEILeHHEe NPOOUpOK, WITa-
THBOB M IIp. JIOJDKHO TIPOU3BOAMTHCS TONBKO B ONHOM HampaBlieHnH; paboTel
¢ GHONOrHYeCKUMH MaTepHalaMH M obpasuami, colep>kallliMHU HaHOYaCTH-
LBl, CIeAyeT MPOBOMUTE B PE3WHOBHIX ONHOPA3OBBIX MEPYaTKaX, MCIOMB3YS
ONHOPAa30Bbie MaTepuanhl, JabopaTOpHYIO MOCYXY ¥ MHCTPYMEHTHI; 00e33a-
paxuBaHHe npo6 MpoBOZAT B cootBeTcTBUM ¢ MY 3.5.5.1034; 6monornye-
CKHM€ MaTepualbl MHAKTHBHPYIOT aBTOKIABUPOBAaHHEM; MIOMELIEHHE PErysip-
HO 067y4aroT 6aKTepHIMAHEIMU TaMIIAMH B COOTBETCTBHH C YCTaHOBJICHHBI-
MH peXMMaMM; TeXHOJOIMYECKHe OfepaudHd MPOBOAAT B COOTBETCTBHHM C
30HANBHOCTHIO MOMEILEHHUH; B OTOEIHHEIX MOMEINEHUAX OCYMIECTBISIOT Ie-
peoieBaHHe W XpaHEeHHe BEPXHEH OfeXIbl, NPUEM MUIIH; BEIAEIAIOT OTAEIE~
HOE CKJIaICKOE TIOMEIICHHE Mis Tab0opaToOpHbIX MaTepPHAlIOB).

3.3. Metponoruyeckoe obecrieyeHle NPOBOIUMBIX MCCIIEIOBaHMIA.

Jns npoBeneHus nabopaTOPHEIX UCCIEROBAHUI JOMYCKAFOTCsS METPONIO-
FUYECKH aTTECTOBAHHEIE METOMHKM, YTBED)KAEHHBIE B YCTAHOBJIEHHOM IIO-
paaxe.

Jns BepuduKaluM, CTaHAAPTH3AIMH U KaJMOPOBKM MeTOJOB, IpUME-
HAEMBIX NIPY BBIABICHHUH M HACHTHOHKALNUH HaHOMATEPHANIOB, HCIONB3YIOTCS
CTaHAapTHbIE 00pa3iibl HAHOMATEpPHAIOB, aTTECTOBAHHEIE B YCTAHOBJIEHHOM
HOPSAAKE.

Kaxzsiil 13 TECTOB, HCIOIB3YEMBIX NPH NTPOBEAEHHH KOJIHYECTBEHHBIX
onpeeneHui, 1omKeH OHTH 0XapakTepH30BaH MO CIEAYIOIIUM TIOKa3aTEIM:

* MMHMMAIBHOE ONpPEeAEIsieMOe KOJINYECTBO BELIECTRA;

e 1Mana3oH JUHEHHOCTH CTaHAapTHOTO IpadHKa;

¢ npueMneMsii ko3dhdunEenT BapUanun Ans anany3a obpasua;

¢ BOCIIPOM3BOAHMOCTE PE3yNIETATOB.
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3.4. MeponpuaTus Mo 06eCeYEeHHI0 Ka4eCTBa NPOBOJMMBIX HCCIENO-
BaHUH.

KoHTpons 3a kayecTBOM paboT BKIIOYaeT B ce0s 0OpMIECHHE NepeyHs
HCCIIeJOBaHHUi, IPOBOAUMBIX B OpraHM3aluH, ¢ yKa3aHUeM A1 KaXJoro uc-
CENOBaHUA: Ha3BaHUA ONMpPEAENIeMOro HaHOMaTepyana, AaThkl Hadajua U Co-
CTOSIHMA KXIO0T0O MCCIENOBaHNs Ha TEKYIUMHA MOMEHT BpEMEHH, PE3yJIbTaTOB
OLIEHKH TPOTOKOJNOB M METONOB HCCIICNOBAaHUS HAa COOTBETCTBHME IpaBHIaM
naBopaTopHOn NPaKTHKRM; JAHHBIX MOHHTOPHHTA TEKYIIMX WMCCICHOBaHHH;
CBEJICHUH O MpPOBEACHHBIX IIPOBEPKAX M PEKOMEHAALMH 10 YCTPaHEHHIO He-
JIOCTaTKOB.

JUIsl ocymecTB/IeHHs MPOTrpaMMEl N0 0OecleueHHI0 KauecTBa UCCIeo-
BaHMH BCE NPOU3BOACTBEHHBIE ONEPALMM IIPOBOAATCH B COOTBETCTBHM C
COIl. Cobmonenne COII ocymiecTBaseTCA B HeIIx obecedeHUs KadecTsa,
JOCTOBEPHOCTH M BOCIIPOW3BOANMOCTH PE3YIbTATOB MCCIENOBAHHA.

3.5. Cobnronenne Mep KOHONACHIUATBHOCTH.

OpraHuzauys, NpoBOAsANIas MCCICIOBAaHUA MO ONPEAEICHUIO COJEPKa-
HUS HAHOMAaTEpHaJioB B PacTeHHUsX, AODKHA O6ecreynTh KOHQHACHIMANb-
HOCTB PE3YJIBTAaTOB MCCIIENOBAHHI B paMKkaX NPUHATHIX €10 0013aTENLCTB M B
COOTBETCTBHH C 3aKOHOIaTeNhcTBOM Poccuiickoit ®enepanuu. CoTpyaHuKH,
NMPUHUMAIOIINE Y4YacTHEe B NPOBENEHHWM MCCIENOBAHMIA NO BBLBICHUIO H
uaeHTHOUKAUMM HaHOMATepHaloB 00s3aHBl cOOMIONaTh KOHpMAEHLIHMAIL-
HOCTh B OTHOILICHHMHM JIIOOBIX NaHHBIX, IIOMYYEHHBIX B XOA€ MCCICAOBaHUA, B
COOTBETCTBHH C 3aKOHORATENbCTBOM Poccuiickoit Oeneparyu.

3.6. OCHOBHBEIM TOKYMEHTOM, MOATBEPKAAIOLIMM pe3yNbTaThl OIpese-
JIeHHs HaHOMATEPHAIOB, SABIAETCA OTYET O MPOBEAEHHOM MCCIENOBAHHH.
OtueT AoibKeH yaoBneTBopaTh TpedoBanmam 'OCT 7.32—2001.

IV. Ilopanok BbIsiBleHHS H HACHTRPHKALMHA HAHOMATEPHUAJIOB
B PACTEHUSAX B JIaG0opaTOPHOM 3KCIEpHMEHTe

4.1. Cocmaenenue nana uccieo08aHuUn

Ilepen mpoBeneHMEM HCCIENOBaHUSA COTPYIHHUKOM, OTBETCTBEHHBIM 32
[IpOBEJACHNE MCCIENOBaHUA, COCTaBIsgeTCS ero noApo6Hsrii miad. Ilnan nox-
MHACHIBAETCS BCEMM HCIONHUTENIMH paboT U YTBEp)KHAETCS PyKOBOAMTEIEM
opranu3anuu (1aGopaTopuH, HCIIHITATENBHOTO LIEHTpa), NPOBOAALIeH Hcclie-
JOBaHUE.

Ilnan uccnenoBaHNA BKIIOYALT:

® HaNMEHOBAHHE M aIpec 3asABUTENs (3aKa34MKa) HCCIEeTOBaHNU,

e HaMEHOBAaHHE M aJpec OpraHu3alMM, KOTopas NpOoM3BOAMIa 0T6Op
npo6 (o6pasios);
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¢ nH(OpMalLHIo, NPENCTaBICHHYI0 3asBHUTeNeM (3aKa3uMKOM) HCcIeo-
BaHMS,

® CBEZICHHMS O CBOMCTBAaX HaHOMAaTEpHalla,

® CBEJICHUA O TPaJAUIMOHHOM aHaNore HaHOMaTepUana;

® OpUMCHACMEI HOCHTENh HaHOMaTepuana (pacTBOPUTENd, pazbaBu-
TEJb, IMYJIBIaToOp U T. 4.);

® MCHIONB3yeMBlE PAaCTEHWs: BHJ, YMCIIO PacTeHuil B IPyINeE, lEpeYeHb
OIIBITHBIX I'PYNI M KOHTPOIEH;

® XapaKTepHCTHKAa BBOXMMOTO HaHOMaTepHala M ero TPalHUHOHHOIO
aHanora: 103a BBEJIEHHS, CIIOCOO BBEIEHHS, CX€Ma BBEJICHHS, BPEMS MEXIY
BBEXECHUAMU;

® HaUMEHOBAHHE HCCIEAYEMBIX MaTepHalIoB (Pof): eAMHUIIA U3MEPEHUI
npo6 (06beM, Macca), METOR 0TGopa MPobE!, crocob KOHCepBauuy npobEy;

¢ KONMYECTBO OTOMpaeMBIX Ipol, B T. Y. KOHTPONBHEIX M nabopa-
TOPHBIX;

® MeToJ CTaTUCTHYECKOH 06paboTKM pe3ylsTaToB;

& nIepedeHb onpefle/IeMbIX [TOKa3areiei.

Tunopo¥ rad ucCIeI0BaHUS NPUBEAEH B IPAIOK. 1.

Ilpu cocTaBneHuUM MIaHA UCCIHENOBaHUI CIEAYET HCIONB30BATH Me-
TOOB OTOOpa mMpo6 U OGHONOTMYECKOr0 TECTHPOBAHMA HAHOMATEPHAIOB
HA PacCTUTENBHBIX OOBEKIAX, YTBEPXKAEHHBIE B YCTAHOBIECHHOM MOPSAKE
(MY 1.2.2635—10; MV 1.2.2742—10 n 1p.).

Bxocumele B mIaH HCCHENOBaHMS M3MEHEHHA YTBEPXKAAIOTCS PYKOBO-
IHUTeIIeM MCCIEAOBAHMA, a OTKJIOHEHHUS OT YTBEP)KIEHHOTO IUlaHa (Hes3amna-
HUPOBAaHHBIE COOHBITHA, HENpPEABHACHHBIE OOCTOATENHCTBA M T. [.) 3aITUCHI-
BAaIOTCS, IPOHYMEPOBHIBAIOTCA, ITOANMCHBAIOTCS PYKOBOJUTENIEM MCCIIEN0Ba-
HYA, JaTUPYIOTCA M NMPHJIATaloTCs K OTYETY, COCTABILEMOMY 110 Pe3yIbTaTaM
ACCHENOBAHNA.

4.2. Buibop memoda onpedenenus HaHOMAMEPUANLO8

Ilpu BHIABNEHUM, HACHTHQHUKALNM ¥ KONHYECTBEHHOM oOnpejelie-
HUY HAHOMAaTepHANOB B PACTEHWSAX NPAMCHAIOTCE YHUDHUUMPOBaHHBIE
MeToOsl, YTBEP)KAEHHBIE B YCTaHOBJIEHHOM nopsake (MP 1.2.2639—10,
MP 1.2.2640—10, MP 1.2.2641—10 u ap.).

4.3. Onpeoenenue suda pacmenuti, npuzoOHbIX
0na nposedenun uccnedosanuii

B kayecTBe MOJENBHBIX OOBEKTOB A4 OOHAPY)KEHNS HAHOMATEPHUAIIOB
B PacTeHHsX B IKCIIEPHMEHTE PEKOMEHJYETCs BHIOHPATH JMKOPACTYIUME BH-
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Al — nipeit (Agropyron sp. L.), Tumobeerky (Phleum sp. L.) u Ip., a Takxke
KyJbTHBUPYEMBIE BUABI 31aK0B — nmeHuwy (7ritucum sp. L.), saumens (Hor-
deum sp. L.), poxb (Secale sp. L.), oBec (Avena sp. L.), puc (Oryza sp. L.), a
TAKOKe APYrve BUAB! OJHO- U MHOTOJETHHX TPaBAHHUCTBIX pacTeHuii. BriGop
npeicTaBuTeell cemeiicTpa 3makoB (Poaceae) sBjsieTcs ONTHMANbHBIM B
CBSI3H C UX NOBCEMECTHBIM PacpoCTpaHeHueM (IMKOpacTynye 371akK) U ¢ UX
BBIPAI[BAHUEM B CEJILCKOM XO3AHCTBE KaK OCHOBHBIX 3€PHOBBIX KYJIBTYp.
DBOJIBIIMHCTBO UMKOPACTYIUHMX 3JIaKOB — MHOTOJIETHHE PACTEHMs, CHETOMHO
OTpacTalollie OT KOPHEBHMIL, 3MMYIOIIMX B FIOYBE, YTO CO3JA€T HOTIONHM-
TeNbHEIE BO3MOXXHOCTH JJIS aKKyMyJNSALUMH HaHOMATEPHaIOB B MOA3EMHBIX
YacTAX 3THX pacTeHuil. O3uMBle KyJbTypHBIE XJIeOHBIE 3aKy (pacTeHus Ie-
JIMKOM) 3UMYIOT noa cueroM. I npoBeJeHH TECTUPOBAaHHs MOAXOMAT KaK
IIPOPOCTKH, TaK M B3pOCHble pacTeHus (3NaKW), NpUHAIeKaye K BHAaM,
pacTyiuM BOJIM3M 04aroB 3arpsA3HEHNS HaHOMAaTepHaIaM¥L.

4.4. Onpedenenue cnocoba 66edeHUA HAHOMAMEPUANIOB 8 IKCHEPUMEHME

Cnoco0pl BBeIEHMS HAHOMATEpHAOB B PAacTeHHs B 3KCIEPUMEHTE
JODKHB! OBITE MAaKCHMAIBHO NPHONIKEHB K NYTAM HEKOHTPOIHPYEMOTO
TonafaHus HaHOMAaTEPUANOB B TKaHW Ha3eMHBIX pacTeHMii. Hanomarepuanbr,
KOHTaMMHMPYIOLINE [T0YBY M IPYHTOBBIC BOIEI, MOCTYNAIOT B pacTeHus 0Ja-
rojaps BCacBIBAKOLIEH crocoBHOCTM KOpHeBOH cucTeMBl. HaseMHas uactsb
PacTHUTENEHBIX OPTaHW3MOB IIOJBEPI4eTCs SKCIO3HLUH HAHOYACTHL, COAEp-
xamuxcq B atMochepHoM Bozxyxe. CreneHb amcopOUMH HaHOMAaTepHAIOB
JINCTOBO} MOBEPXHOCTBIO 3aBUCHT OT BPEMEHM MX KOHTaKTa, CTPOEHHS KyTH-
KyJIBl, HaJIUYUs CUMOHOTMYECKOH MHUKpPOGIIOPHI, a TaKkKe KIMMAaTHYECKUX
ycnoBuid. Takum o6pa3soM, BBeleHHE HaHOMATEPHANOB B PAaCTEHHS MOXKET
OCYLIECTBIIATECSA IMYTEM UX BHIPAINVMBAHKUA B PETYIHPYEMBIX cpedax (THApPO-
TIOHW4ECKHX PacTBOpax M/MIIM Fa3oBBIX Cpellax), COOepKallluX HaHOMAaTepHa-
1pl, B NOYBe, 0OOrameHHON HAaHOYACTHLAMM IYTEM MOJNUBA M MOAKOPMKH
pacTBOpaMH, COAEPKAIlIMH HAaHOMAaTEpHalbl, ancopOUuN B pe3ynpTaTe ON-
PHICKHBAHHS PACTEHHIA BOJHBIMH QUCIEPCHAMH HaHOMATEPHAIIOB.

4.5. Iloozomoexa npo6 Hanomamepuanog OnA 66e0eHUA ¢ pACMEHUA

Hanomarepuansl BBOAAT B pacTe€HMs B BHIE IOHUCHEpCHil B BOAE WIH
BOJHO-COJIEBBIX PACTBOPAX MM BHIE adPO30JeH B ra3oBEIX CpellaX B 3aBUCH-
MOCTH OT LI&JTH ¥ 337124 MCCIENOBaHMA.

BeezneHne HepaCTBOPMMBIX HaHOMATEPHUAJIOB NOITyCKaeTcsl B BUAE BOJ-
HBIX AMcnepchit (cycneHsuii, B3peceii). IIpH MpUroTOBIEHNH OHCUIEPCHH Ha-
HOMaTepyanoB HeoOXOAUMO NPHUMEHATh (QH3MUYECCKHE METOIBl IUCIEprupo-
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BaHus (NepeMenIMBaKue, BCTPAXMBAHME, YIbTpa3BykoBas o6pabotka). Ipn-
MEHEHHNE ACTEPTCHTOB M MUHEPAJbHBIX BEINECTB, CHOCOOHBIX OXa3aTh MoO-
Bpexzarollee AelCTBAE Ha Opranyu3M pacTeHHH, He Jomyckaercs. B ornens-
HBIX CJIy4asX BO3MOXKHO NPHUMEHEHYWE CIEUHAIBHBIX HOCHTENeH, CTabnm3u-
PYIOLMX JHCTIEPCHHA HAHOMATEPHAIIOB (NIEKTPOJIMTHI, TIOJHUMEPE], PACTBOPEI
I1AB), KoTOpEIE HE AOJUKHEI B pabo4MX KOHLEHTPALMAX OKa3bIBATh TOKCHYE-
CKO€, MyTareHHOe M JpyrHe BO3AEHCTBHI HA PacTeHMA, YTO NOATBEpP)KAaeTCs
JAaHHBIMH JIMTEPATyphl HIH OOTOTHUTENEHEIME HCCAENOBAHWAMU C HCIIONB~
30BaHHEM COOTBETCTBYIOUIMX KOHTPOJIBHEIX IPYIIN PacTeHHil.

4.6. Onpedenenue o6véma IKCREPUMEHMANILHBIX ZDYRA

ITpu npoBeleHUM CTAHAAPTHOTO IKCIIEPUMEHTa GOpMUpPYyeTCs 4 TPYIIIbI
pacTeHuH. PacTeHHs KaxX0T0 BUJA Pa3AeIAiOT Ha CISAYIOIIHUE IPYIINBL:

¢ 1-4 rpynna, KOHTpoJbHas, He 0OpabaTHBaeMas HAHOMATCPHAIOM;

® 2-s TpynIia NOIABEPracTCs BO3IEHCTBHIO W3y4YaeMEBIMM HaHOMaTepHa-
naMM He MeHee YeM B 3 BO3pacTaloIUX KOHIEHTPaHIX;

¢ 3-1 rpymnna NoxBEpraeTcs BO3AEHCTBUIO TPAXHULIOHHOTO aHajlIora Ha-
HOMarepHaia (ECM TaKOBOM MMeEETCA) B KOHLIEHTPALUAX, 3KBUBAJICHTHBIX
NPHUMEHAEMBIM B Ipyme 2;

® 4-g rpynmna IOJBEpraeTcs BO3AECHCTBMIO HOCHTENA HaHOMarepuajia
(ecny ucnone3yeTcs WHas, YeM JMCIIEPCHS B NEMOHHM30BaHHOHR Boze dopma
BBEIEHUS HaHOMAaTepuana) B KOHLEHTpALMAX, SKBHUBAJICHTHEIX NpPHUMEHAe-
MBIM B rpymme 2.

YuCIeHHOCTh PacTeHuit, noaBepraeMeIx 00paoTKe ONHOI KOHIIEHTpa-
nuel HaHOMaTepuala WIKH ero TPagMIMOHHOTO aHajora MY HOCHTENs, B Ka-
JKI0M IpyIinie JOJDKHA COCTaBNATh He MeHee 10 ax3eMIUpOB.

Pacrenna rpynns! 1 noaBepraloT 3KCHO3MLINN JA€HOHBM30BaHHOH BOIOH
II0 TOH k& CXEME, YTO M TECTHPYEeMBlil HAHOMaTEpHal U ero TPaaHLIHOHHBIN
aHAJIOT.

4.7. Pacuém 003 6600uMbIX HAHOMAMEPUAN 0B

Jlo3b1 BBOAWMMBIX B PACTEHHS HAHOMATEPHAIOB PAacCYUTHIBAETCA Kak
MaccoBas KOHUEHTpalys B eAMHHIEe MacCh (06BEMa) I'HMApONOHHYECKOro
pacTBOpa MIIH IPYHTa WIH B eAuHuue o0bEMa razoBoii cpensl. J{ns HaHOMa-
TEPUATIOB, NPEABAPUTEIBHO OXapaKTEPH30BaHHBIX IO BEIHYHHE YIEIBHOH
[IOBEPXHOCTH B Pacyére Ha €AMHUIYY MacCHl, JOMOMHUTENBHO PACCUMTEIBAIOT
103y B €AMHMLUAX ILIOIAAH MOBEPXHOCTH Mex(asHO# rpaHUnbl HaHOMare-
puana Ha €IVHMLY Maccel/00péMa YKa3zaHHBIX cped. U1 MOHOIMCNIEPCHHIX
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HaHOMAaTepHaJIOB 1032 MOXKET BbIpaXXaThCA JONOJHUTEIBHO YEPE3 YHUCIIO Jac-
THU B €JUHHKLE Macchl/00bEMa cpel, IpMMEHACMBIX IIPH TECTUPOBAHUH.

4.8. Ombop npob pacmenuii 8 IKcnepumenme

Ilepeens noanexamux otoopy npob opraHoB M TKaHel pacTeHHH, 06-
pabGoTaHHBIX HaHOMaTepHallaM¥, YCTaHABIMBAETCS B COOTBETCTBUM C LENBIO
W 3aJayaMy MCCIENOBaHMS, MPUPOJOH HaHOMATepHaa ¥ crocoboM €ro BBe-

TEYTIFO ™ MaAcTmAIYTIS Iy NETTATAGTAO N TIITATY IIaATATAnATITTa | Inv wuaTIa T 0ADaTYIarT
ACHKA B Pa.vnunnn H BRIV IGUVICA O 1inall NUavaUsaiind. rapn dlilnaniUoaiinin

B KayecTBEe MOACIBHBIX OHONOTHYECKUX OOBEKTOB 31aKOB NMPHOPHUTETHHIMU
obrexTamMu npo6ooTbopa SBASIOTCA YaCTH pacTEeHWH, yka3zaHHble B II. 5.4
METOAMYECKUX YKa3aHUH.

4.9. Memoovt ebiagnenuA u udeHMuUpuUKAyUU HAaHOYACMUY,
U HAHOMAMEPUAI08 PACMEHUAX

4.9.1. Ilpu BEIABICHHM M UACHTU)UKAIMHA HAHOYACTHL HEOPTaHUYECKUX
BelllecTB (MeTalIbl, OKCHAB]L, GHHApHBIE COEIHHEHHs, COJM U Ap.), obnanaro-
mux Gosee BHICOKOH IO CPAaBHEHMIO C PACTHTENBHBIMH TKAaHAMH 3JEKTPOH-
HOM NJIOTHOCTBIO, MCHONB3YETCS METOXR INpPOCBEYHMBAIODIEH 3JIEKTPOHHOM
Mukpockonuu cormacio MP 1.2.2639—10, n. 6.4.4. Uccnenosanus npopo-
IIIT Ha YIBTPAaTOHKMX Cpe3aX PacTHTENBHBIX TKaHeil 6e3 NpeABapuUTeNbHOTO
KOHTpacTHpoBaHusi. [Ipu BbLIBIEHWM M MOEHTHGMKALMKM B COCTAaBE PACTH-
TENBHBIX TKaHEHl YrIepoAHEIX HAHOTPYOOK MPOBOIAT NPEABAPUTENHEHOE KOH-
TpacTUpOBaHUE IIpenapara ypaHWIaneTraroM. MneHTHduKanus HaHOYACTHI[
Ha 3JEKTPOHHBIX MHKpOIpEnaparax OCYILECTBIAETCA B COOTBETCTBHH C
MP 1.2.2639—10, n. 6.3, MP 1.2.2640—10, n. 4.7 u MP 1.2.2641-—10, pas-
nen 4. neHtudukauus HaHOYACTHLl OCYLIECTBIAETCA IyTEM CpPaBHEHHS CO
CTaHJapTHBHIMKH oOpasllaMy HaHOMaTepHana NaHHOTO BHAA Ha OCHOBE Cie-
IYIOUINX KPUTEPHEB:

® CTPYKTYpHBIC XapaKTepHCTHKW: CPeIHMI pa3Mmep 4acTHu, pacmpene-
JeHne 1o pasmepaM, dopma, dopmbaxrop, HabmonaeMas CTENEeHb arpera-
LMM, CTPOEHHE arperaToB/arjIoMepaToB YacTHLI,

® KapTHHA JUQPaKIMK SNEKTPOHOB OT BEIOPaHHEBIX TPYIIN HAHOYACTHIL;

® CIIEKTPHl XapaKTEPUCTUYECKO# NMOTEPH SHEPrHM DIEKTPOHOB OT BEHI-
6paHHBIX IPYNI HAHOYACTHI.

4.9.2. TIpu ananu3se pacnpeleiIeHUS U HAKOIUICHUA HaHOYaCTHI] H3BECT-
HOrO COCTaBa B OpraHaX M TKaHAX PacTEHHH NPUMEHAIOTCS METOXBI dile-
MenTHoro ananuza: ICP-MS u AES no MP 1.2.2641—10, n.n. 6.1 u 6.2, a
TaKKe ApYyrue MeToabl (PEeHTreHO(IyOpeCLieHTHasA CIIEKTPOCKOMU, aTOMHO-
abcopOLyoHHas CrieKTpoQOTOMETPHs, MHBEPCHOHHAs BOJLTaMIIEPOMETpPH)

14



MYV 1.2.2876—11

TPY HAJIMYMH METOAMK, YTBEPXKIEHHEIX B YCTAaHOBJIEHHOM nopsnke. [Tpume-
HAMOCTb METOJOB JEMEHTHOIO aHalu3a NpH KOHTPONE COMEpXaHHI HaHO-
YaCTHII B PACTHTENBHEIX TKAHAX ONpEHesieTcs B COOTBETCTBHH CO ClIEAYIO-
IIMMH KPUTEPHAMHU:

® MOXeT OBITh YCTaHOBNEH XMMHYECKHil 31eMEHT, cnerpipuaeckn Map-
KHMPYIOMWA NPUCYTCTBHE HAHOYACTHI[ B BHIOpaHHOM 6HONIOrH4ecKkoM 00Bek-
Te B cooTBeTcTBHHU ¢ MP 1.2.2640—10, 1. 4.8;

® aHaTM3UpyeMBle HAHOYACTHLIE SBIIOTCS HEPACTBOPUMBIMM B BOZAE U
B GHONOrMYECKUX XKUAKOCTAX (COKaX PacTEeHMit);

® (HOHOBEIE YPOBHH aHAJIM3UPYEMOTO MApPKEPHOI'O 3JIEMEHTa B COCTaBe
PAaCTUTENBHBIX TKaHEH SBIAIOTCSA NOCTATOYHO HH3KMMH JUI TOro, 4ToOhI He
IIPENATCTBOBATE €10 ONpPEJEsICHHIO B HAHOYACTHIIAX.

4.9.3. Ilpn BBIABIEHHM HEKOTOPHIX BHAOB HAaHOMAaTepHAIOB B COCTaBe
TKaHeH pacTeHuit MOI'yT IPUMEHATHCS XpoMaTorpaduueckue METOBL.

Meron obpamgrHobazosoii BOXX mpuMeHseTcs IpH onpenelecHud B
pacreHnax ¢ymnepeHos. IToAroToBka pacTUTENBHEIX HPOO AN aHAN3a MO-
JKET OCYLUECTBIATECA HECKOJIBKMMU MeToaamH. Ilepen mpoBeneHHeM mpo6o-
TIOATOTOBKY TpeOyeTcs INPOBECTH H3MeJbYeHHE (FOMOTEHW3alM0) pPacTy-
TeIBHOro Matepuana. [lajee ToMOreHaT pacTHTENBHBIX TKaHeH IIoABepraeTcs
MHOTOKpaTHOM 3KCTPakiM{ MNOAXOJALINM OpPraHMYECKHM pPacCTBOPHTENEM
(TONyOnNOM MIM JPYTMM OPTaHUYECKHM paCTBOPUTENEM apOMaTUYeCKOro
psna) ¢ nocnenyromuM oOBEIUHEHHEM OPraHMYECKHX BHITKEK M MX KOH-
HEeHTPHUPOBaHUEM HyTEM ynapuBaHus B BakyyMe. IIOMHOTa 3KCTpaKLHH OI-
pelensercs COOTHOMICHHEM OMOIOrvYecKuid MaTepuain/3KCTpareHT, BpeMe-
HEM M KPaTHOCTBIO 3KCTpaKlMH, YCTaHABIMBAETCA JUIA KaxZoro obpasma
9KCHEPUMEHTAILHO M KOHTPONMpyeTcA IMyTEM 06paboTKH B HMIOEHTHYHBIX
yCIOBUAX 00pa3soB PaCTUTENBHOTO MAaTEPHaNa, K KOTOPHIM OBLITN J0GaBICHED
B M3BECTHBIX KONHMYECTBaX CTaHAapTHHIe oOpasusl ¢ymiepena (Meron noda-
BOK HIM BHYTPEHHEro craHiapra). lIpmemnemoli cTemeHpi0 3KCTpaKLMK
tbynnepera u3 obpasua cuuraercs He MeHee 85 % OT BHOCHMOrO KOJIHUYECTBa.
B nensax noseimeHnsa 3¢ GexTUBHOCTH NOCIEAYIOMET0 BHABNEHUS (yiepe-
Ha Ha NpeABapUTENbHON CTaANH NPOOONOATOTOBKM MOXKET IPOBOIUTECA XH-
MHUYeckuil rugponus (06paboTka pacTeHMil KOHIIEHTPHPOBaHHEIMH HEOpra-
HAYECKHMHM KHCIOTaMM C IOCHERyIOIeHd HelTpanm3anmei Kuciod cpensi
IWEJ0YbI0), a Takke (epMEeHTAaTHBHBIA ruapoinus. XpomaTtorpaduyeckuii
aHanu3 ¢yIUIEPEHOB B OPTaHMYECKMX BBITSDKKAX PAcTHTEIBHEIX TKaHe# ocy-
mecTBgerca cormacHo MP 1.2.2639—10, pasnen 8, u MP 1.2.2641—10,
m 7.2.7.
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Ilpy BBIABICHUM U UOCHTUOUMKALMH OCTATOYHBIX KONHYECTB HAHOKAI-
CYJpPOBaHHBIX M HAHOAMCHEPTMPOBAHHBIX INECTUIMIOB B PACTUTEIBHOM
CBIphe NpUMeHsroTCa XpoMmartorpadudeckue meroas! (BOXX, KX, TCX),
paspaboTaHHble JJI 3THUX BEllecTB B (opMe TpaAUUMOHHOHM AMCHEPCHOCTH.
TIpu 3TOM ciiexyer MCNoab30BaTh METOAUKY, YTBEPKIEHHbIE AU OTAEIBHBIX
BHIOB M Ipynn MECTHUMAOB B YCTAaHOBJNEHHOM mopsake (npunox. 1 u 3 k
mceMy DepepansHoi CTyxOp! 0 Hag3opy B cdepe 3alUTEH NpaB noTpebu-
Tenedl u SparonoayHg yenorexa ot 15 aprycra 2008 r. Ne 01/8911-8-32 «O6
YCWICHHM HaA30pa 3a CONEp’KaHMEM MNECTHUHIOB B NHINEBHX [PUAYKIAX H
06BeKTax OKpY)KaIoIleit cpens»).

4.10. Mepbt npedocmopoicHOCIU NPU NPOBEOEHIU UCCIe008AH UL

4.10.1. HaHoyacTHLIBI U HaHOMaTEpHAbl, HCNOIb3yEMBIE B GHoNOTHYE-
CKHMX SKCIEPUMEHTaX, CIE€AyeT BO BCEX CIydasdX pacCMaTrpuBaTh KaK IIOTEH-
IIMaIbHO ONaCHBIE BELIECTBA, €C/IM HHOE HE YCTAaHOBIEHO. YPOBEHb IOTCHIH-
aNpHOM ONMACHOCTH HAaHOMAaTEPHANIOB I YEJOBEKA M OKpYXKalOIUeH Cpess
MO>ET OBITh IPEABAPUTEIIBHO OLIEHEH ¢ npuMeHeHneM MP 1.2.2522—09.

4.10.2. Kaxgeif HaHOMaTepuasl, HCIONB3YEMEBIl B HCCIEAOBAHHUH,
cHaO>kaeTcs NacropToM Oe30MacHOCTH, COCTABIEHHBIM B COOTBETCTBHM C
I'OCT 30333—2007.

4.10.3. Oprasbl ¥ TKaHU PaCTeHMH, NOJBEPTHYTHIX BO3ACHCTBHIO HAHO-
MaTepHaloB, ClIeIyeT pacCMaTpHBaTh Kak UCTOYHHKH IOTEHLMAIBLHOH OHo-
JIOTH4ECKOH ONAaCHOCTH.

4.11. Ionyuenue xapakmepucmuku HaHoMamepuana

XapakTepHUCTHKa HaHOMAaTepHana JOJDKHA BKIIIOYaTh:

® BLUIBACHHME KPHUTHYECKHX OPraHOB PACTEHHS, XapaKTEPU3YEMbIX Ha-
KOIUIEHHEM HauGONBIIMX KOJUYECTB HaHOMATepHana,

e y3ydYeHHe KMHETHKH HAKOTLUICHVsI U BhIBEIeHH HaHOMaTepuana B pac-
TEHUSIX;

¢ y3y4yeHHe CTaOHIBHOCTH HAHOYACTHL B OMOJOTMYECKOM OKPYIKCHHM,
myTeit ux 6uonorumyeckoit TpaHcHOpMaLHH.

4.12. Cocmasnenue omuéma o pe3ynsmamax pabom no bIAGAEHUIO U
uOeHMuUUKAYUU HAHOMAMEPUANOE 6 PACIEHUAX 8 NAbopamopHoOM
IKCnepumeHme

Ilo 3aBepiueHNHM Kccaen0BaHUE 0DOPMISIIOT OTYET, B KOTOPOM JOJDKHBI
OBITH IPEACTABJCHBI:

e Ha3BaHMUE, alpec OPraHM3aLHUU-UCHOMHUTE]LS,

® aThl Ha4yalla ¥ 3aBEpPIIECHUS HCCIeN0BaHMIA;
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® Iie]Ib M 3a1aYl MCCIIEHOBAHHU;

® OnMCaHHE HCCIEAYEMOro HaHOMaTepyuana, BKIKYas UMEIOIHUecs CBe-
JeHusd o (GU3HYECKHUX, XHMUYECKHX, OMONOTrMYeCKHX, TOKCHKOJIOTHYECKUX
CBOMCTBAX;

® BHJ, KOJIMYECTBO PACTCHUH B KKIOHN IrpymnIie;

* (opma, H03BI, KPaTHOCTH M IIyTh BBENEHHS HCCIEAYyEeMOro HaHoMare-
puaia B pacTeHue;

e cxema orbopa Guonoruyecknx o6pasnos;

e METOZbI aHAIM3a HaHOMaTepHuana B GHoIornyeckux oopasuax;

® METOABI CTATHCTHYECKOH 06pabOTKY pe3ynsTaToB;

® pe3ysbTaThl HCCIENOBaHMA, NPEACTaBJIEHHbIE B BUAe 0000IIAIOLIMX
TabJIHL, PHUCYHKOB, C COOTBETCTBYIOIIEH CTaTHCTHYeCKOH 06paboTko#, M
KOMMEHTapHEB K HUM;

e o0CyX/ICHUE Pe3yIbTaTOB;

® BEIBOJBI;

® CMNHCOK UCIIONB30BaHHOM JINTEPATyPHI.

OTyer 0 pesynbraTaX MPOBEJCHHOTO HCCIENOBaHHsA COCTABIAETCA OT-
BETCTBEHHEIM MICIIOJIHUTENEM, YTBEPXKAAETCS PYKOBOAHTEIEM OpraHu3aliiy U
CKpeIUISeTCs MeYaThio OpPraH13alliy.

O6s3arenbHEIM TpeGoBaHMEM K OTUETY sBAseTcs opopmieHue B COOT-
setctenu ¢ 'OCT 7.32—2001.

V. Ilopsiaox BbISIBJEHHS H HIeHTHPHUKALMH HAHOMATEPHAJIOB
B AMKOPACTYIUHX PACTEeHHAX — KOMIIOHEHTAX NPHPOAHLIX
6uoneHo3on
5.1. Cocmaénenue nnana uccneooéanus

IInan MccnemoBaHMs AUKOPacTyIIMX pacTeHMH — KOMIIOHEHTOB NpH-
pPOAHEIX OHOLIEHO30B BKIIOYAET:

* HaUMEHOBAHHUE U afipec 3asBUTENA (3aKa3YHMKa) HCCIESHOBAHHUA,;

® HaUMCHOBAaHME U aipec OpraHU3aLUH, KOTOpas MpOH3BOAMIA OTOOp
1po6 (o6pazuos);

¢ pHGOPMAIUIO, TIPEICTABICHHYIO 3asBHTENEM (3aKa34MKOM) HUCCIIERO-
BaHHI,

¢ ob6ocHOBaHME BEIOOpa CpoKoB (ce30Ha) obcneqoBaHMA AUKOpacTymei
¢opsr;

® XapaKTEPUCTUKY TEPPUTOPUH, Ha KOTOPOH NPOM3BOAMUTCS OOCIemOBa-
HHE pacTeHUH (MECTONOJIOXEeHUe, HalM4yue aHTPOMOTeHHHIX (aKTOpOB 3a-
rps3HeHus, 6IM30CTh K NPEeANpUATHIM HAHOWHIYCTPUM, HANHuKe NBUIEBBIX
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WA SKUIOKHX BBIOPOCOB 3THX NpPEANPHATHIT), KOHTPOIBHBIX TOYek cGopa 06-
Pa3sloB B NPHBA3KE K PACIIOIOXEHHUIO NIPEANPUATHHA — HCTOYHHKOB POMBIIL-
JEHHBIX BHIOPOCOB MBLIETA30BBIX ¥ JKMJKMX 3arps3HuTenei, HacenEHHbIX
ITyHKTOB CENbCKOXO035HCTBEHHBIX YIOIHH;

® XapaKTEpPUCTUKY obcnemyemoid (iopsl: BUA pacTeHmit, YHUCIO pacTe-
HUil B rpynne, riepedeHb ONBITHBIX IPyNII;

* HaMMEHOBAaHME MCCIIEMYEMBIX MaTepuanos (Npob): eavHMUA U3Mepe-
Hu# npo6 (umcno, o6reM, Macca), MeTox oT6opa Npobkl. ciocof KoHcepBa-
1y npoGsr;

® KOJM4ECTBO OTOMpaeMeIx Npol;

® CBEICHMS O CBOJCTBaX BBHIIBISIEMOro HaHOMaTepuana (ecid OH M3-
BECTEH);

¢ mpexnoaraeMele METOIE! BEISBICHHS HAHOMATEPHAJIOB;

® nepedeHs ONpe/ensIeMbIX oKasarenei;

® METOA CTATUCTUYECKOH 06paboTKH pe3ynbTaToB.

5.2. Onpedenenue 61006020 COCMABa NONYNAYUN, ROOIEIHCAUE20 COODY
(ob6cnedosanuro)

PexoMeHIamuM 1O ONPENENCHHIO BHUAA AMKOPACTYIHX TPaBAHHUCTBIX
PacTEHMH, NPUTOAHBIX JUIA NPOBEAEHHUS MCCIENOBAaHMH IO OOHapyXEHUIO
HAaHOMAaTEPUAJIOB B DACTEHHUAX, ABIAIOLIMXCA KOMIIOHEHTaMM MPHPOIHBIX
6HOLIEH030B, NPEACTABICHHI B II. 4.3 HACTOALIMX METOAMYECKUX YKA3aHHUI.

JpepecHas (iopa Takke MOXET SBIAThCS aKLENTOPOM HaHoYacTHl. B
OpTraHU3M JKUBOTHBIX M YEIOBEKa HaHOMATEpUaNbl MOTYT MOCTYHATh MO K-
LIEBBIM LIEMAM, YTO BBI3BIBAET HEOOXOOMMOCTE KOHTPOJA COACp)KaHHs HaHO-
MaTepHaNIoB B JIECHBIX pecypcax.

Ha crenens Bo3neiicTBIsS HAHOMaTEPHAIOB Ha JIECHOH GHOTeoleH03 MOo-
TYT BIMATH Cllexyronye GakTopsl: AeHCTBYIOIHE YPOBHN HAHOMATEpHATIOB,
BUAOBas UyBCTBUTEIBHOCTH, BO3pPAcTHAsl CTafMsA POCTAa M Pa3BHUTHA PacTECHUH,
THII IeCHOH (opsl ¥ ap. ClexyeT 0XHUAATh, YTO Haubojee YyBCTBUTEILHBIM
K BO3JEHCTBUIO HAHOMATEPHANIOB MOXET OBITH JIPEBECHHIH APYC JIECHOTO
6norneHo3a, 0COOEHHO XBOHHEBIE NOPOAEL. JINCTBEHHBIE PEBECHBIE PACTCHUA
ABNgI0TCA Oollee YCTOHUMBEIMY, YeM XBoHbIe. OUeBHAHO, YTO 3HAYUTENbHASL
YacTh HAHOMATEPHANIOB NP MOMAJaHWH U3 aTMOC(EepHl B COCTaBe TBEPHBIX
a3po30JIeH 3aIePXKUBAETCS NPENMYIIIECTBEHHO B KPOHAX JepeBbeB. 110 ypos-
HIO COAEp)KaHMs HAHOMATEPHAJIOB B PEBECHHE U IUCTBEHHOM YacTH NEPEBE-
€B IIpU OJMHAKOBOH IUIOTHOCTH 3arpsi3HEHMs HaHOMaTepHalaMy MOYBHI U B
OJVHAKOBEBIX JIECOPACTHTENBHEIX YCIOBUAX OCHOBHEIE Jecoobpasyrouue mno-
pozbl 06pa3yloT B NopsAke yOBIBAaHUA CIEIYIOMMI YCIOBHEIA PAX: MATKOJIH-
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CTBEHHEIE TIOPOAE!, TBEPAONUCTBEHHEIE IOPOABI, XBOHHbIE nopoasl. Cremyer
OXWJIATh, YTO HaKOILIEHHE HAaHOMATepHUAJIOB JPEBECHEIM ApycoM OyaeT mpouc-
XOAUTH HHTEHCHBHEE B MOJIONBIX, YEM B CPEAHEBO3PACTHBIX, IPUCTIEBAIOIHX U
CIIENBIX PacTeHUsIX, a AEpeBbs Jyduiero kiacca pocra OyAyT HaKaIUIMBaTh Ha-
HoMarepuansl 60JIbIIE M HHTCHCHBHEE, YEM YTHETEHHEIE M OTCTAIOLIME B POC-
Te. Y BCeXx OPEBECHBIX NOpOI Hauboibliee COOEpP)KaHHE HaHOMATEPHAJIOB,
O4eBUIHO, OyAET OTMEYEHO B BETETaTHBHBIX OpraHaX (JMCThS WM XBOS U IIO-
Geru), a HAUMEHBILIEE — B IPEBECHHE.

Taxum 06pa3oM, HEOOXOAMMO OCYILECTBIATH KOHTPONb 3a CONEp)KaHHU-
€M HaHOMaTepHallOB B PasNMYHBIX TKAHAX OCHOBHEIX JeCOO0pasylomuX Io-
POZX: COCHBI, €/IH, THCTBEHHHMIIBI, TyOa, sCeHd, KieHa, 6epessl, OCHHBI, ONbXH,
munsl. MozenbHEIE AEPEBRs CllefyeT BHIOMpaTh MO KaX0H OCHOBHOM Jieco-
o6pasyroiei mopoje 1o cpejHeMy AHaMeTpy ¥ BhICOTE. C KaXXAOro MOJEIb-
HOTO JepeBa ciexyer oTOupaTh o6pasubl JpeBECHHEI, Jy0a, KOpEl, MEIKUX
BETOK, XBOU (JIUCThEB), MIOXOB (ceMsiH). O6pasis! ApeBECHHBI, Ty6a 1 KOpHI
crenyet orbupaTh U3 KOMJIEBOM, CpeIMHHON M BEpIIMHHON wYacTeli cTBONA.

KoHTpons 3a conepixaHueM HaHOMAaTEPHAIOB CIIEAYeT IPOBORUTEH Tak-
e B JPYTMX KOMIIOHEHTaX JeCHOTO OHOLIEHO3a — MOXOBOHM M TPaBSHHCTOM
PAaCTHTENBHOCTH, NUIIAHHUKaX U rpubax, KOTOpbIE MOTYT IOJBEPraThCs 3a-
TPA3HEHUIO HaHOMaTepHadaMH, B T. 4. 32 CUET MX NOCTYIUIEHUS W3 TIOYBEL
Cnenyer oxxupath, 4To GOIBLIOH CIIOCOOHOCTRIO KOHIEHTPHPOBATH HAHOMa-
TepHaakl MOryT o6yanaTe MXM M JMIaHHUKA. B HeKoTopsix BHAax rpuGos
cofepkaHle HaHOMaTepHaoB MOXKET ORITh TaKMM K€ BEICOKHM, Kak B JIM-
maiHuKkax ¥ Mxax. bonsliiee cozepxaHne HaHOMAaTEPHANOB CIEAYET OXH-
JaThk B NOJBCKUX rpubax, moanybosukax, NoaGepe3oBUKax, CHIPOEXKKaX, MO-
XOBHKaX, MacliTax, pebkukax. Mensuiee — B G6enpix rpubax, TMCHYKaX, OIs-
Tax, BeIICHKaX M WaMIHHBOHaX. B mankax rpuGoB oxumaemMoe Conepkanue
HaHOMATEPHAaNIOB BBIILE, YEM B HOXKKE.

5.3. Boibop memooa onpedenerun HAaHOMAMEPUATIO8

Hlcxops u3 cUTyaly ¢ MPOM3BOACTBOM M MCMOJNE30BAaHUEM HAHOYACTHI]
¥ HaHOMaTepHalloB Ha JaHHOH TEPPUTOPHHM, a TAIOKE MMEIOLIMXCS CBEIEHHUM
0 ¢akTopax PHCKa, CBSI3aHHBIX C HaHOYACTHLAMH, NpH BHIOOpE NPHOPHTET-
HBIX BHJOB HaHOMATEPHANOB, ONpEENIIEMbIX B PAaCTEHMAX, CIEAYET PYKOBO-
JCTBOBAThCA CIAECAYIOMMMHU NPHHIUIAMMU:

® aHAIM3UpyEMBIE HaHOMAaTepHaNbl NMPOUSBOLATCS WM B Ommkaiimee
BpeMs GyyT HpOM3BOAMTECA B GONbLINX 06bEMaX, a TAKKE IPUMEHSIOTCS IpH
NPOM3BOJACTBE NMPOXYKIMH CEIBCKOXO3THCTBEHHOIO Ha3Ha4YeHWs (arpoXuMH-
KaTkl, CPEJICTBA 3alMThl PACTCHHUH, arpOMEITHOPaTHBHEIE NPENapaThl U Jp.);
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® HMEIOTCS JaHHbIE O BO3MOXHBIX BO3JCHCTBUAX HAHOYACTHIl HAHHOTO
BUA HA )XMBOTHEIE U PACTUTENBHBIE OPraHM3MBL;

® UMEIOTCS CBEAECHUA 00 OCHOBHBIX XapaKTEpPUCTHKAX BBIABIAEMBIX Ha-
HOYacTHI (XMMHYECKHUH COCTaB, pasMep).

YuuTHIBas BBILUECONUCAHHBIE HAKTOPHI, NPUOPUTETHEIMU OpH KOHTPOTIE
COAEP>KaHMA B paCTEHMAX HAHOMAaTepHajlaMHi MOXKHO CYUTATh:

1) HanOYacTHLE MeTa/LIoB (Au, Ag, Pt, Pd, Ru, Ni, Cu, Fe u gp.);

2) HAHOYACTHLBI OKCHAOB, HUTPHIOB M KapOUIOB META/LIOB M HEMETAJl-
noB (Si0,, Al,0;, TiO,, SnO,, ZnO, Mo0s;, V,0s, PbO, Fe,0;, NiO, CuO,
CeO,, BN, Ti3N,, SiC u ap.);

3) HaHOYacTHLBI coneH, riuaBHbIM 00pa3zoM, ¢ocaToB, CHINKATOB U
AMIOMOCHI/IHKATOB;

3) dbynnepensr;

4) oxHO- ¥ MHOTOCOMHEIE YTepOAHbIE HaHOTPY XM,

5) HaHOAMCTIEPTUPOBaHHEIE 11 HAHOKANCYIMPOBAHHEIC IIECTULIMSL.

ITpu BEIABNEHHY, HUIOCHTUUKALMM ¥ KOJMYECTBEHHOM Ompejene-
HUU HAHOMATEpUAIOB B PACTEHHAX NMPHUMEHSAIOTCS YHUGUUMPOBAHHbIE, CTaH-
IapTH30BAHHBIE METOABI, YTBEPXKIOEHHEIE B YCTAHOBJICHHOM TMOpAAKE
(MP 1.2.2639—10, MP 1.2.2640—10, MP 1.2.2641—10 u mp.).

5.4. Ombop npo6 pacmenuii

5.4.1. Ilpn orbope mpod TPaBSHUCTHIX JUKOPACTYIMX PACTEHHI cleay-
eT cobmonate obume TpeGoBaHMA K COCTaBY M 00BEMY OTOMpaeMbIX npod,
MX KOHCEpBallMH, XPaHEHMIO, TPAHCTIOPTUPOBAHMIO ¥ MapKHUPOBKE, yCTaHaB-
suBaembie MV 1.2.2742—10.

JAns onpeneneHys COAEPKaHMA HAHOMATEPUANOB B PACTEHHAX PEKO-
MeHIyeTcs OpaTk He MEHee 5 pacTeHuil ofHore Buma (T.e€. 5 TOYEYHEBIX
npo6). /Insa or6opa ofHO# 1po6sl pacTeHuit TpebyIOTC CIeNYIOLIHe HHCTPY-
MEHTHI ¥ MaTEpHAJIbL:

® COBOK WJIH JIOMATa;

& EMKOCTH C BOHOH JUIs yaJieH!s TOYBEI;

® KOHTeHHEpH! ¢ BOJOH U1 AOCTaBKH BEIKONAHHEIX pacTeHHi B 1aGopa-
TOPHIO;

e GMHOKYJIIpHas JIyna ¢ AXana30HOM yBeaudeHuit x 0,6; x 1; x 2;

® CKaJbIeN! ¥ NHHLETH;

e cTekaHHbe yawku [letpu nuamerpom 12 oM, 6 mrt. (vamku Iletpu
[10CJIE UCIONb30BaHUA MOXKHO MBITh M HCHOJIB30BaTh NIOBTOPHO);

e IUCTWIIHPOBaHHAas BOJA;
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® IIJACTMKOBBIE WM CTEKIAHHBIC KOHTEHHepsl oOveMom 50 Mn s
¢uKcamun Marepuana, 6 1IT.;

® HAKJIEMKHM JJis1 MApPKUPOBKH.

Pacrenus Heo6X0AMMO BBIKOIIATH M3 MOYBEI C KOPHEM MIPU MOMOLIHM COBKA
WM JIOTIaThl ¢ MUHMMAJIBHBIMH NOBPEXACHMUAMY. TIHaTeIsHO MPOMBITH pacTe-
Hud oT 3eM Bofoi. ChopmupoBaTh Ipynibl U3 5 pacTeHui (OOMH BUI pacre-
HUi, COOpaHHBIA B OTHOM MECTE) A1 COCTaBJICHHUA OObEeIUHEHHBIX NPO6.

Ha puc. 1 u 2 npuBeseHsl ABe cXeMBbl NOAPOOHOTO CTPOSHMS NPOPOCT-
KOB M B3POCIHbIX 371aKOB. Y Ka)XIOT0 pacTeHMs, BKIIOYEHHOTO B Ipo0y, OTpe-
3aTh CKalbIIENEM YYaCTKH, yKa3aHHBIC Ha PUCYHKaX KBajapaTraMH M 0003Ha-
yeHHBIe Mdpamu 1, 2, 3:

¢ (1) KOHLIBI KOpHEH ANMHOM 0KOJIO 1 CM;

e (2) 30HBI OCHOBAHHUSA KaXKAOTO KOPHA (YYaCTKH CTPYKTYPHOT'O IEPEXO-
Jla KOpHA B cTefens — 0kojo 1 cm);

¢ (3) 30Hy 2MUKOTHIA — OCHOBAHHE KOJICONTHIIA, IEPBOIO JINCTA B CTE0A.

Puc. 1. ITpopocTok 31aK0B, Ha KOTOPOM NOKAa3aHb! CIEAYIOHE YYACTKH: KONIEONn-
THIBb (coleoptile) — nepBrIit HOKPOBHEIH IMCT, OCHOBHOM KopeHs (radicula), 60KoBbIE
KOpHH (side roots) n Me30KOTHNb (mesocotyl) — 4acTs 3apoasieBoro crebis 3/1aKos,
Jexalas Mexay WMTKOM H OCHOBaHMEM NEPBOTo JIUCTA — KOJIEONTHIEM, BEinenex-
Hule 3045 (1) pacTeHuM# OoTpe3aTh CkajdbneNeM U HCIIONB30BaTh M1 aHAIM3a
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COKPAUWEHUS:

KN - KONEOMTUAbL

3 - 3EPHO

Uf - WNTOK BHAOCNEPMA

K - CCHOBHOW KOPEHD

MK - NEPBUUHBLIE KOPHW

3N - ANNKOTUNL (OCHOBAHUE
FUCTA U CTEBNS)

Ans nccneposarns Gepyrca
30Ha (2)
3oHa (3)

Puc. 2. 3naxoBoe pacTeHye ¢ BEIPOCIUHM cTeGneM. BrineneuHsie 3051 (2 1 3)
HeoOX0OuMO OTPe3aTh CKaIbIIeNeM ¥ UCTIONB30BATD AN aHANKH3a

Coopmupoats 06beIUHEHHBIE IPOOEI, CONEPIKAIHE OTAEIBHO YYaCTKH
(1), (2) umu (3) ot 5 pacrenuii. IIpo6rl nepenecty B yamku [leTpy, IPOMBITH
JUICTWUTMPOBAHHOH BoNO#. 3areM KaXAylo npoOy MHHLETOM NIEpeHeCTH B
KOHTEHHED ¢ (PHKCATOPOM AN 3NEKTPOHHONH MUKPOCKOIIHM.

Jns MapKMpOBKH KOHTEHHEpPOB HCIIONE3YIOT GYKBEHHOE COKpallleHHe
«3M» (3neKTpOHHAs MUKPOCKOIINA), TAKKE YKa3BIBAeTCS HoMep npo6kl, 060-
3HavalIMi yyactku pactennit. Hanpumep, Ne 1-OM — mpoba s snex-
TPOHHOH MHKPOCKOIHNM, COAeprkamiasd KOHIBI KOpHeH pactenmid, Ne 2-OM —
npoba A1 3JeKTPOHHOM MHKPOCKOIIMH, colepskamas 30H5l OCHOBaHUS KOp-
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Hi, Ne 3-OM — mpo6a i 31€KTPOHHOM MHKPOCKOIINH, COIEPIKaulas 30HBI
STHUKOTHIISA.

5.4.2. Ina ot6opa npob Gpruopsl JecHsIX OMOLIEHO30B NPUMEHSETCS Clie-
ayrolee obopynoBaHue:

o npoboorbopHuk nuaMerpoM 40 MM 1 JutnHOM He MeHee 200 MM;

e [epeBsiHHad WIM MeTalinyeckas pamxa pasmepoM 100 x 100 cm umm
50 x 50 cm mns otbopa rpo6 pacTeHmit ¥ TpaBsl;

o OeH30MWIa UM pyYHas MK, HOXKOBKA, TOIOP;

® HOXHUIIBI JUIS Cpe3aHUs PacTeHWH, cekaTop UL PE3KH MENKHX BETOK
M XBOH;

® HOXH, CTAMECKH, MEpHbIE JI€HTH, HalMIbHUKY, DAIUMMIH, JONATHI,
repGapHBIe CETKH, KUPKH;

® YNaKOBOYHBIE MAaTEPHAaNbl: HOIUITHICHOBBIE NAKETHl, MEIKY, Kpadr-
Mellkd, oGeproynas Gymara, HOJIHSTHICHOBAS ILICHKA;

® IIPOMEIBHBEIE PacTBOPHI (CIMPT W Np.), BoJa s ONOJACKUBAHUA 00-
pa3ioB PacTHTENBHBIX MATEPHATIOB.

Ipu KOHTpONE COAEp)KaHHs HAHOMAaTEpPHANIOB B JIECHOM pacTUTEIBHO-
CTH IpOBOAAT OTOOp CIeXyroUIMX npoO: ApPeBECHHH!, My6a, KOpHI, MENKHX
BETOK, XBOM (JIMCTBER), INOJOB (CEMSH) C MOJENIBHBIX JEPEBHEB, IPUOOB,
MXOB, TPaBSHHCTHIX pacTeuil. Macca win 06bpeM rpo6, kak npaBuiio, JOJDK-
HbI GBITh He Menee 1 aM°. OTo6panHyI0 MPo6Y YKIANLBAIOT B NONMITHIEHO-
BEIH MakeT, KOTOPHIH NOMEMAT BO BTOPOH NOJM3THICHOBHIH NakeT. Mexay
MaKeTaMy MOMEIAIOT 3THKeTKy. Kaxxnas npoba perucTpupyercs B IOJIEBOM
)KypHaie oTOopa npob.

Hazemuyo yacTs TpaBSHOTO IOKpOBa, KyCTapHHKa, B NpeAeiaax paMKe
Cpe3ajoT HOXKOM, CEKaTOpoM M HoXHMIaMHu. Bricota cpe3a pacreHuii He
IODKHA OBITH MEHbIIE 3 CM OT MOBEPXHOCTH MOYBHL. {1 momydeHus cpex-
Hel poOH! ClIeyeT NCIONE30BaTh He MeHee 8—10 ToyeyHBIX npob.

TTocne Banku Aepesa BeTsH o6pybarot u ciiaaasiBaroT. OIHOBPEMEHHO
TIPOBOAAT OTOOp Hpob NHUCTBH (XBOM) M MENKMX BeTOK. IIpo6GEI XBOM, nuCT-
Bbl, BETBEH OTOMpAIOT C TOM 4acTH KpPOHEI, KOTOpas NpH BajKe JepeBa He
Kacayack 3emnn. [t aHanu3a aydme OparTh JHCTBA MOJIOAEIE, HO YK€ CO-
3peBllINe, B NEPHOL HauBBICIIEH (H3MONOrHIecKoil akTUBHOCTH. [Ipo6h! mu-
CTBHI M/IM XBOH M MEJIKMX BETOYEK COOMPAIOT ¢ BETBEH U3 Pa3NMUYHEIX SPYCOB
kpoHHl. ITocne oOpyOku BETOK CTBOJN pacHMIMBAIOT Ha OTPE3KH — HIDKHHMH
(xoMiieBoM), cpenHuii B BepxHui. C 4acTH KaKIOro OTpE3Ka TONOPOM WM
HOXXOM CHMMAIOT Kopy. [l CHATHS KOpHI OTPe30K MOMENIAlOT Ha ApYTroii
OTpe30K Tax, YTOObI BO BPEMs CHATHMSA KOpa M TOHOpP HE Kacaluuch JIeCHOM
noacTuwiki. CoGpaHHyI0 Ha IIEHKY KOpY NMEpeMENIMBAIOT U OTOMPAIOT Cpef-
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H1010 1po6y. IIpyu HeoOXOMMMOCTH B KOpE BBILEIAIOT OTACHBHEIE YACTH, Ha-
NPUMED, BHEIIHIOW (KOPKY) ¥ BHYTPEHHIOIO.

Jna orbopa mpoO6sl ny6Ga 0Tpe3ok CTBOJA Pa3MELIAOT TaK XKe, KaK M AN
oTOOpa KOpEI, a 3aTeM TOTOPOM, HOXKOM MM IITHIKOBOH NOMaToil CHUMAOT
JyOsHbIe BOJOKHA M YIJIaJBIBAIOT UX HAa MONMITHIEHOBYIO IUIEHKY, U3MENb-
9aloT IMyTeM pe3KH, HePEMEINBAIOT H OTOHPAIOT CPERHIO0 Npoly.

Ilpo6s1 npoB MpeAcTaBaAIOT cOOOH ONMIKM C KOpoji, cobpaHHbIEe MOJ

o6py6kom. JIas aToro ofpyGok cTRONA ¢ XOPOU TTOMeNTaloT ua xpyroii o6py-
60xk. IMox yacts o6pyOKka, He KacaloUIETOCH NECHOW MOACTHIIKH, HOMEWAoT
IeHKy ¥ GeHzonuioit Ha 06py6Ke nenaoT HECKOIBKO HEMONHBIX NPONHUIIOB,
MoKa He HabepyT HE06XOIMMOE KOJIHYECTBO OIUIIOK.

IIpoGy npeBecnHbl OTOMPAIOT TakK e, KaKk U Npoby JApOB, IpH ITOM
ONHUKM OepyT ¢ OUHILEHHO OT KOpHI YaCTH CTBONA.

Ipo6y nns aHamm3a rpuGOB IOTOBAT M3 OJHOTO BhAENa, B KpaifHeEM
cIydae KBapTaia, 1o BuaaM. I'pu6HI TIaTeNbHO OTMBIBAIOT OT YaCTHIL NOYBBI
U PACTHTENBHBIX OCTaTKOB M YITaKOBBIBAIOT.

5.4.3. YnakoBKa, MapK¥pOBKa ¥ TPaHCIOPTHPOBaHUE NPod PacTHUTENb-
HBIX 00pa3suoB, NPENONOXKUTEILHO COAEpXalluX HAHOMATepHalbl, OcyLie-
CTBIISETCS O NPABHIaM H ¢ COOIIIOAEHHEM MEpP NPEAOCTOPOXKHOCTH, B COOT-
BETCTBMM ¢ MV 1.2.2742—10.

5.4.4. Tlepen cpaveif npo6 Ha HcclenOBaHUE TOYEYHBIE NpOOHI pacTH-
TENBHOCTH, OTOOpaHHBIE B OXHOH KOHTPOJBHOH TOUKE, OOBEHMHAIOT, U U3
0o0BbeauHEHHON 1po6El BRIAEHAeTca cpenHis Npoba. ITopsanox BriaeneHHAS
CpeAHel npo6sl yCTaHaBIMBAETCA VIS Pa3sMMYHBIX BHIOB PaCTUTENBHBIX Ma-
TEpHAJIOB B COOTBETCTBHH ¢ MY 1.2.2742—10, npunox. 3.

5.5. IToozomoexa npob pacmeruti OnA uccned06aHuUs Memooom
INEKMPOHHOL MUKPOCKORUU

Jna duxcauyu o6beAMHEHHEIX P06 OT OAHOMA IPYMIIbI pacTeHuil Heoo-
XOJIMMBEI CIIEAYIOILME PEaKTHBEL:

e 25 %~} pacTBOp ITIyTapOBOTO &IBAETUAA;

e caxaposa (C,H,0py), x.4.;

¢ 0,1 M 6ydep 3opeHceHa:

—pactBop A — 0,1 M KH,PO, B AUCTHINPOBaBHOH BOJE;

—pacrBop b — 0,1 M Na, HPO, B aucTinIupoBaHHoif Boze.

Jns nmomydenns 150 mu 6ygeproro pactBopa (pH 7,2—7,4) cmemars
3 vactn (45 min) pactBopa A u 7 yacreii (105 M) pactBopa b.

IIpurorosuts 2,5 %-it pacTRop rayraposoro ampaernia 8 0,1 M K-Na
docharHom Gydepe 3opencena (pH =7,2—7,4) ¢ nobaeneHueM caxapo3ssl
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(0,015 r/mn). Yuactku pactennii (1), (2) u (3) IOMOTHATENBHO pa3pe3aTs Ha
gactu 1o 0,3—0,5 cm U1 Ty4uiero NpoHNKHOBEHNA ¢HKcaropa. Jlna dpuxca-
MM OZIHOM 00BeNMHeHHOH TIPOOEI HEOOXOAMMO HCTIONB30BaTh MITACTUKOBBIH
xoHTeitHep o6beMom 10 M ¢ 3aBHHYMBaKOMieHcs Kpeimkoi. I1po6r nome-
1Ial0T B KOHTEHHep ¢ pukcatopom. B pukcupyromem pacTeope nNpo6s! MOXyT
xpaHuThCs 11pu 4 °C B TedeHue 1 roza.

5.6, IIepuoouunocms obcnedosanua oukopacmyuieii paopst Ha
codepicanue HAHOMAMEPUANOB

5.6.1. B 3aBHCHMOCTH OT LEJH U 3aAay 3KOJIOTMYECKOT0 MOHMTOPHHIa
BBIIENAIOT ClIeAYIOMpe BHAB HaGIIONEHNI 32 YPOBHAMHU 3arpsA3HEHUsI HaHO-
MarepHalaMy JUKOPacTyIueH ¢Iops:

® MCXOIHBIE HabMONeHMA, GUKCHUpPYIOLINE YPOBHH 3arps3HEHUS OUKO-
pactymieit ¢paopr HaHOMaTepHanaMHi Ha MOMEHT Hadalla NPOBEJNCHUS MOHM-
TOPHHTa;

& M1aHOBHIE (IIEPUOIMYECKHEe WIH Ce30HHEIE) HabMOAEeHNs TPOBOAATCS
B COOTBETCTBUH C PETJIAaMEHTOM MOHUTOPHHTIa;

¢ BHEIUIaHOBBIe (OnepaTHBHbIE) HabNI0JeHUA NpPOBOAATCI B ClIyyae
BO3HMKHOBEHMS YPE3BBIYaHHBIX CHUTyalM# (IPOMBILUIEHHBIX aBapHHMHBIX
BHIGPOCOB);

¢ CIUIOLIHOE OOCHe0BaHKMEe NPOBOAUTCA C LEIBI0 ONpPEAEICHUS 30HBI
TIOp2XXEHHA B CITydYae IPOMBILLIEHHBIX aBapHMHHBIX BEIOPOCOB.

5.6.2. TInanoBoe omnpeAeneHHe COJAEPKaHU HAHOMATEPHUAJIOB B THKO-
pacTyuei ¢uiope IpoBOAMUTCA OJVH pa3s B rof] — B NIEPHOJ Havaja BereTalin
(ans cpenueii monocul Poccun — Maii-HIOHB).

5.6.3. BHemnaHoBoe ¥ CIUIOIIHOE OOCIENOBaHHE MPOBOAUTCS IIOCI]E
aBapMH C LENBIO ONpeneneHys YpoBHeH 3arpsA3HeHHs HaHOMaTepHalaMH M
cocTtapa BemaneHui. CruionHoe obclenoBaHne AUKOPAcTylleH ¢ropsl Ipo-
BOIMTCA Ha BCeil TEPPUTOPHH, PACHOJIOKEHHON Ha IIPOTHOZHPYEMOM CIEIe
BHINAJEHUI HAHOYACTHIL, C YYETOM JaHHBIX METeOHAONIONeHMI Ha MOMEHT
aBapuH M NOCIEAYIOIINE CyTKH ¥ TEPPUTOPUH, NPUIIETAIONIEH K HEMY.

5.7. Ilopsaook evineneHun u uOeHMupuKayuu HAaHOYACMuYy u
HaHoMamepuanoe ¢ ouxopacmyuieii aope memooom npoceeuusarouiei
3INEKMPOHRHOIE MUKPOCKONUU

Ilepeyers peakTHBOB M 0GOPYROBaHNSA, NPUMEHAEMBIX P BLIABICHHUH
U MICHTHOHKAIMK HAaHOMATEPHAIOB B AHKOPACTYUeiH diope, a Tatke nops-
JOK BBIABIEHHSI HAHOYACTHI B 00paslax METOIOM NpPOCBEYHBAIOLIEH 3JIEK-
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TPOHHOM MMKpockonmuu onucan B MP 1.2.2639—10, n. 6.4.4, a Taoke B
1. 4.9.1 HaCTOAIMX METOAMYECKHX YKa3aHH.

5.8. ITopadok eviaéneHus u UOEHMUPDUKAKUU HAHOUACTIUY U
HanoMmamepuanos ¢ ouxopacmyweii paope memodom
8LICOKOI(Phexkmusno i eudKocmHoli xpomamozpaghuu
Ilepeyens peakTHBOB M 06OpPYHOBaHHUS, IPUMEHAEMBIX TIPH BBIABICHUA
U UAEeHTUOUKAIMU HAHOMATEpHANOB B JUKOpacTyuiedl diope, a Taixe no-
PAIOK BBIABIEHMsS HaHO4YacTHI B o6pasuax MeromoM BOXX npencrasnen B
MP 1.2.2639—10, MP 1.2.2641—10, m. 7.2.6, a Taxxe B 1. 4.9.3 HacTogIIMX
METOAMYECKHUX yKa3aHUi.

5.9. Mepbt npedocmoposicnocmu npu nposedeHUU UCCNEO08AH U

Meps! NPEeROCTOPOXXHOCTH (TEXHUKM GE30NMaCHOCTH) NP BEIABIEHUM U
uAeHTNHKAUHN HAHOMATEPHAJIOB B JUKOpacTyei ¢rope, MpenapupoBaHUy
6uomarepnana, 0T6ope 1 KOHCEPBALM NPOO, IPOBEICHUM aHAJIN30B NpHBE-
JAeHBI B 1. 4.10 HacTOAWMX METOOMYECKHUX yKa3aHUH.

5.10. Cocmaenenue omuéma o pe3yrbmamax pabon no 6bIAGNEHUIO U

udeHRmMupuUKayUL HAHOMAMEPUATIOE 8 OUKOPACIMYULUX PACHIEHUAX

Tlo 3aBepireHuy MccaeROBaHHH 0QOPMIAIOT OTYET, B KOTOPOM JOIDKHEI
GBITH IPEACTABIEHBL:

® HazpaHue, aJ[pec OpraHu3aALMU-UCTIONHUTENS;

® [1aThI Ha4aJla U 3aBEPLICHNA HCCIIEN0BaHUI;

® Lenb U 33JJa4H HCCEA0BAHN;

e OMCaHME HCCHEIYEMOTO HaHOMaTepuaia (€ClIM OH M3BECTEH), BKIIO-
Yyas HMEIOINMECS CBEHCHHA O (DU3MYECKUX, XMMHYECKMX, GHONIOIHMYECKHX,
TOKCHKOJIOTHYECKHX CBOMCTBAX;

¢ KOHTPOJIBHEIE TOYKH A 0T60pa 06pa3snoB B NPHBA3KE K PACIIONOXKE-
HUIO Ha MECTHOCTH TNpelnpusaTU HAaHOUHIYCTPHH, CENbXO3yronuid, Hace-
JIEHHBIX IIYHKTOB;

® BHJ, KOJMYECTBO AHKOPACTYUIMX PacTCHHH, OTOOpaHHBIX B KaXKIOH
KOHTPOJBHOH TOUKE;

e cxeMma oTbopa 6nonoruyeckux o6pasuos;

e METOJH! aHAIM3a HaHOMAaTepHana B OHOJOTHYeCKHX o0pa3nax;

® METOJIBI CTaTHCTHUYECKOH 06paboTKH pe3yIbTaToB;

® pe3ynBTaThl UCCIEAOBAHMS, MpEACTaBlCHHBIE B BHae oGoGmaronmmx
TabJIHN, PUCYHKOB C COOTBETCTBYIOMEH CTATUCTHYECKOH 00paboTKOM 1 KOM-
MEHTapHEeB K HHM;
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o 06CcyXIeHHe pe3yIbTaTOoB;

® BBIBOIE];

® CIIHCOK MCIONB30BaHHOM NUTEPaTyPhL.

Otyer 0 pe3ynbTaTaX NPOBENCHHOTO KCCIACIOBAHMA COCTaBIETCS OT-
BETCTBEHHBIM HCIIOMHHTENEM, YTBEPKIACTCH PYKOBOAUTEIEM OPraHU3alMy 1
CKpEIUIAETCs NEYaThI0 OPraHM3alky.

Obs3atenpHbM TpeboBaHMEM K OTYETY sABiAeTCA 0GOpPMNEHHE B COOT-
setctBuu ¢ 'OCT 7.32—2001.

VI. Ilopsaaok BuIsIBJIEHHS U HAEHTH(HKALUHK HAHOMATepHMAaJIOB B
CeNbCKOX03SHCTBEHHOM ChIpbe

6.1. Cocmaenenue niana uccneoo8anus

ITnaH HccaeRoBaBuA CENbCKOXO3MHCTBEHHOTO ChIPhS BKIIHOYAET:

¢ HalIMEHOBAaHHE M apec 3agBUTEN (3aKa3yyKa) UCCIEIOBaHMs;

* HalIMEHOBAHWE W aJpec OpraHu3alluy, KOTOpas NpoM3BojuiIa 0TGOop
po6 (o6pa3uos);

e yuH(MOpPMaLMIO, NPEICTABICHHYIO 3asBUTENEM (3aKa3YMKOM) MCCIIENO-
BaHW;

¢ 060CHOBaHMe BEIOOpa CPOKOB (Ce30Ha) 06CIenoBaHUs CelbCKOXO035IM-
CTBEHHOTO CHIPhs C Y4eTOM 06CIIeZOBaHHS B NOpsIKe GHTOCAHUTAPHOTO Hajl-
30pa Opy KOHTPOJIE 3a HCIONB30BaHUEM COMePIKAllX HAaHOYaCTHUIL! H HAHO-
Marepyaisl IIECTALMAOB M arpOXMMHKATOB, B T. Y. HOBBIX, @ TaK)Ke NP I10-
IO3PE€HHMH Ha MWCIONB30BaHME HAHOCTPYKTYDHBIX SNOXHMMHKATOB, HE IpO-
IeIUMX OLEHKY B YCTAHOBJIEHHOM MOPSIKE;

® XapaKTepPHCTHKY TePPUTOPHH, Ba KOTOPOH NPOU3BORMTCA obcrenoBa-
HHUE pacTeHuH (MECTONOJOXEHHE, Haluyue aHTPOIOTEHHBIX (akTOpoB 3a-
rpsA3HeHMs, 6IM30CTh K NMPEANPUATHSIM HaHOMHIYCTPHH, HAIMYNE NBUIEBBIX
WM XKHAKAX BRIOPOCOB 3THX NpeAUpHTHii), MecT cbopa 06pasLos;

® XapaKTEpUCTHKY OOCIEXyeMOTo CENbCKOXO3AHCTBEHHOTO CBIPbS, ac-
COPTHMEHT 00CneNyeMoil IPOIYKIMH, IIEPEYEeHb ONBITHEIX TPYIIT;

® HaHMEHOBAHHE MCCNEIYEMBIX MaTepHualoB (Ipob): eAUHMIIA U3Mepe-
Hu#l mpo6 (o6BeM, Macca), MeTox oTOopa Mpobhl, crnoco® KoHCepBanuu
npo6xI;

® KOIMYECTBO OTOHMpaeMbIX Mpob;

e CBE/ICHHUA O CBOJMCTRBaX HaHOMaTepHaa (€K OH H3BECTEH);

& mpenronaracMple METONbI BEIABICHUS HAaHOMATEpHalIOB;

® IrepeyeHb OnpeeNseMBIX ToKa3aTeNneii;

¢ METOJ CTaTHCTHYECKOH 06paboTKH pe3ynbTaToB.
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IIpn cocTaBneHuM IMNaHa WCCIENOBaHHMA HEOOXOOUMO YYHTHIBATh 06-
mue TpeboBaHUA K 0T6OpY Npob cenbckox03IACTBEHHON NPOAYKUMH, COAep-
Kanlei HaHoMarepuaisl, cornacHio MY 1.2.2640—10 u MY 1.2.2742—10.

6.2. Onpedenenue accopmumeHrma npooyKyuu (CenbCKOXo3alUCMeeHHOZ0
cbipba), nodnexcauieii ombopy (0bcnedosanuro)

C uenpio BHISABNCHAS M UACHTH(OUKAHUHY HAHOMATEPHUAJIOB B CENTBCKOXO-
3IACTBEHHOM CBIPhE PEKOMEHIyeTCs 06CIeIoBaTh CleAYOMWHHA acCCOPTUMEHT
POXYKLIUH:

® 3epHO U 3epHOO060BEIE;

® KOpHe- M KTyGHemnonst,

e rpy6sie kopMa (CEHo, colIoMa);

® TpaBa M 3eJIeHas Macca PacTeHMUI;

® OBOIIH, GPYKTHL

6.3. Onpedenenue 06véma u yucna omoupaemvix npoo

Metonuku otbopa mpod OTHENBHBIX BHAOB CENHCKOXO3SIHCTBEHHOTO
ChIpbs mpencrasgensl B MY 1.2.2742—10u MP 1.2.2640—10.

6.4. Onpeodenenue nepuoduunocmu 06cne0o6anun
CeNbCKOX03AUCMBEHHO20 ChIPLA HA COOEPHCAHUE HAHOMAMEPUANOB

OmnpeneneHne NepUOAUIHOCTH 0OCIeNOBaHUS CEJBCKOX03IHCTBEHHOIO
CHIPBSl Ha COJEp)KaHUe HAaHOMATEPHAJIOB COBIIAJIAET C OnpeleNeHNeM MEpHo-
JUYHOCTH 06cnenoBaHms U AuKopacTymeil ¢nops (1. 5.6) 3a HCKIIOYEHH-
€M TOTO, 4TO IJAHOBEIE OOCIIENOBAHUS CENBCKOXO3AMCTBEHHOM NMpOMXyKIIHH
IIPOBOAATCA B MEPHOX cOOpa ypoxas, YTO OTBEYaeT HOTCHUMAILHO MaKCH-
MaJbHO BO3MOXKHOMY HAKOIUIEHHMIO HaHOYaCTHI B NpPOAYKUHH. J{OmoiHH-
TeJIbHBIE 00CIeI0BaHUA CeNBCKOX03AHCTBEHHOTO CHIphS NMPOBOAATCA B CIy-
gae 06paboTKH CENbCKOXO3AHCTBEHHBIX YTOMUH HAHOCTPYKTYpPHPOBAHHEIMH
NECTHUHAAMY ¥ aTPOXMMHUKATAMH.

6.5. IlopaookK aviaéneHUA U UOCHMUDUKAYUY HAHOUACMUY, U
HAHOMAMEPUANO8 8 CelbCKOXO3AUCMBEHHOM ChIpbe

INopsinox BHIABICHUA M MIACHTHOMKAIMH HAHOMAaTEPHAJIOB B COCTaBe
PacTUTEIbHONH CelbCKOXO3AHCTBEHHOM NMPOAYKIME METOAaMHU 3JIEKTPOHHOM
MMKPOCKOIIHH, 3J€MEHTHOTO XMMHYECKOTO aHalH3a M XpoMaTtorpaduu ycra-
HaBnuBaeTcss MY 1.2.2640—10, pasnen 4. AHannu3 OCTATOYHBIX KOJIMYECTB
NeCTHHMAOB, NPUMEHIAEMBIX B HAHOAUCIIEPCHOH dopMe, 111 KOHTPOJS UX B
COCTaBE CENBCKOXO3AHCTBEHHOH NPOTYKIHMH OCYUIECTBIACTCA METOHaMU
KOHTPOJIS 3THX NECTHIMAOB B HOpMe TpagHLMOHHOMA JUCIIEPCHOCTH B COOT-
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BeTCTBMH ¢ npwiok. 1 ¥ 3 k macemy DenepansHOH ciry><6Bl IO Hag3opy B
cdepe 3amuTe! 1paB notpebutenel u Haaronoyyuns yenopeka ot 15 asrycra
2008 r. Ne 01/8911-8-32 «O6 ycuneHun Haa3opa 3a COJAECPIKaHUEM IIECTHIN-
JI0B B TIMIIEBHIX NPOJAYKTaX X 00BEKTaX OKPYIKAIOWEH Cpeb).

6.6. Mepui npedocmopoxcHocmu (mexnuku 6eonacrocmu) npu
6bIAG/IEHUU U UOCHMUPUKAY LU HAHOMAMEPUALOE 6
CeNbCKOXO03AUCIBEHHOM ChIPbE

MepE!l IPeAOCTOPOXKHOCTH (TeXHHKK OE30MaCHOCTH) NMPH BBIIBIECHUN U
UACHTH(UKAIY HAaHOMAaTEpHAJIOB B CENBCKOXO3SICTBEHHOM CHIphE, Nperna-
pupoBaHun Gromarepuana, oT6Ope ¥ KOHCEepBalMy P00, HPOBENCHNUH aHa-
JIM30B IpUBEJEHEI B I1. 4.10 HaCTOAMMX METOAMYECKUX YKa3aHUH.

6.7. Cocmasnenue omuéma o pe3ynbmamax pabom no 6blAGIAEHUI0 U
uoeHmu@uKayuU HAHOMAMEPUAN08 8 CENbCKOXO3AIICMBEHHOM CbIpbe

ITo 3aBepuIeHNH HcCnenoBaHui 0QOPMISIOT OTHET, B KOTOPOM JOJKHEI
OBITH OPEACTARICHEI:

* Ha3BaHMe, a[pec OPTaHU3ALMHU-UCIIONHNUTENA;

® 1aThl Hayajla ¥ 3aBEPIUCHNS UCCIeNOBaHMII;

® 11e7b ¥ 331a44 HCCIeJOBaHMUA;

® OMuMcaHMe MCCelyeMOTo HaHoMaTepHaia (€CIM OH M3BECTEH), BKJIO-
Yas KMMEIONIMecs CBEJCHMA O (PU3MYECKUX, XUMHYECKHX, OMOJIOTMYECKHX,
TOKCHKOJIOTHYECKHX CBOHCTBAX;

® MecTo 0T60pa Npod, KOHTPOILHEIE TOYKY,

BHJ CENIbCKOXO3HCTBEHHOTO CHIPHA;

cxema oTOopa GHonormueckux 06pas3noB.;

METOBI aHAIM3a HaHOMaTepHana B 6uoyiornyeckux obpasuax;
METOJBI CTaTHCTHYECKOH 00paboTKM pe3ynbTaToB;

® pe3ynbTaThl MCCIELOBaHMA, IpPEICTaBICHHEIE B BuAe obobmarommx
TabNIul, PUCYHKOB C COOTBETCTBYIOLIEH CTaTHCTHYECKOH 00paboTKOH U KOM-
MEHTapHEB K HUM;

e ofcyxmeHHe pe3yJIbTaToB;

® BEIBOJIHY,

® CIIHCOK MCIIONIE30BaHHON JIUTEpaTypHI.

Oruer 0 pe3ynpTaTax HPOBEACHHOTO MCCIIEHOBAHUS COCTABISAETCH OT-
BETCTBEHHEBIM MCIIOJHUTENEM, YTBEPKIAECTCS PYKOBOAUTENIEM OpraHU3aly 1
CKpEIUISeTCs HeYaThio OpraHHu3alliH.

O6s3aTensHEIM TpeGoOBaHHEM K OTYETY ABISETCS 0GOpMIIEHHE B COOT-
sercTBuu ¢ 'OCT 7.32—2001.
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Npunoxexne 1

TunoBoii NJIaH 5KCIIePUMEHTA 10 BbISBJIEHHIO M MAeHTHHUKALNH
HAHOMATepPHAJOB B PAaCTEHUSX

VTBEPXIAIO
PyxoBonurens nabopaTopuu
(McriLITaTENLHOrO IIEHTPA)

®. 1. O.
« » 20 T.
HanmenoBanue nabopaTopyi, DpOBOASALIEH HCCIEOBAHMS,
cBeieHus 00 aKKpeaIuTaluy
Inan
SKCIIEpIMEHTA 110 BBLIBJICHHIO ¥ MACHTH(HKALNH HAHOMATEPHAIIOB
B PAaCTEHHAX OT « » 20 I.

HaumeHnoBaHue U agpec 3asBHTENS:
HanuMeHOBaHuE M aapec Opranu3aliy, KOTopas Ipou3BogwIa 0T6op npobd
(o6pasuog):
Hannuue nndopmaiiuy, npeacTaBleHHOM 3aIBUTEIEM
Hanmnuue cBeneHuii o cBolcTBaX HaHOMaTepHalia
Haynume cBeneHuit o TpanuIOHHOM aHANOTe
Hanuyue pactBopurens, pas6aButens, SMyJIbraropa u T. .

® KOHIEHTPALHS;

* CTaGMIBHOCTD;

* o0BeM.
Vicnonp3yeMple pacTenus:

® BHL;

® YKCIO PacTeHHUH B rpynne;

e 1iepeyeHb Ipynn ¥ KOHTPOJeH.
HayMeHOBaHME BBOAUMOrO HaHOMaTepuaa:

® /1032 BBEACHHS;

® crocoG BBEACHHS,

® CXeMa BBEJCHHS;

® BpeMs MEXAY BBEACHUAMHU.
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HauMeHoBaHMe TPaIUIHOHHOTO aHAJIOra HAaHOMaTepuaia
® 11032;
e crocob BBeIEHU,
® BpeMs MEXIy BBEICHUAMH.

HammeHoBaHue HcciegyeMoro Marepuaia (ripoOer)

MY 1.2.2876—

11

Epuauia uamepenuit npod (o6vem, Mmacca)

Pasmep naptun

Merton orbopa

Croco6 xoHcepBanKy IpoOH!

KonuvecTBo 0TOHpaeMbIx 06pasios

® U3 HUX KOHTPOJBHBIX;
e 1abOpaTOpHBIX.
Merton uccnenoBaHusa npodsl

Meron craTicTHYecKo# 06paGoTKH pe3yIsTaToB

Ilepeyenn onpenensieMbIX noxka3laresei

No HaumenoBanue
- uccneayemMoro Ma-
Tepuana

®opma
TIpeACTaB/IeHNs
pe3ynbTata

Mertoa

npoOk HUAEHTH(UKALHH

Ipumeuanus

Topmucu:

PyxoBoaurens nabopaTopu (ogpasaeneHus):

OTBETCTBEHHEINA UCIIOJIHUTENb:

Wcnonuurenu:
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B3)XX
KX
MP

My
TTAR
CaunlluH
COor1
TCX
oM
AES
ICP-MS

Mpuvnoxerue 2
O06o3HaueHUsI M COKpaleHUs

BBICOKO3(eKTHBHAA IKUAKOCTHAsE XpoMaTorpadus
ras’oXXuAKOCTHas XpoMarorpapus

METOIMYECKHE PEKOMEHAALINH

METOAMYECKHE YKa3aHMsA

NOBEPYHOCTHO AKTHRHEIE PLINECTRR

CaHHTapHEIE NIPaBUAa ¥ HOPMBI

CTaHAAPTHEIE OlIEPAllHOHHBIE POLEAYPHI
TOHKOCIIOHHas XpoMarorpadus

3JIEKTPOHHAss MUKPOCKOIIHS

aTOMHO-3MHCCHOHHas CIIEKTPOMETPHS
Macc-CIIEKTPOMETPHS ¢ HHAYKTHBHO-CBA3aHHOM MIa3Moi


http://files.stroyinf.ru/Data2/1/4293798/4293798540.htm

