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VTBEPXIAIO

Pykosozutens PenepanpHoit Ciryx651
N0 HaA30py B cepe 3auMTEl NpaB
norpeduTener u 61aronoIyyns 4eJoBeKa,
T'napHEI rocyqapCTBEHHBIH CAHUTAPHBIN
Bpau Poccuiickoit ®enepaunu

I'. T'. OaumeHkKo
17 mrona 2011 1.
Jlata BBeleHHA: C MOMEHTA YTBEPKIACHHUA

1.2. TMTUEHA, TOKCHUKOJIOI'Ms, CAHUTAPIA

IHopsinok BbisiBJeHUs U HAeHTHDUKALTHH
HAHOMATEPHAJIOB B BOJOEMAX

MeTtoauyeckue yKazaHusi
MY 1.2.2875—11

I. O6nacTb npuMeHeHHs

1.1. Hacrosuue MeTOAMYECKUE yKAa3aHHA ONPEENAIOT MOPSJOK U Me-
TOAB! BBUABNEHHS M MACHTH)HKALMKM HAHOMATEPHAJIOB B BOXOEMax B Xome
MOHHTOPHHTa COCTOSHHS OKPYXKaIOILEeH CPexbl, NOABEPracMoii Bo3AeHCTBHIO
BBIOPOCOB, COAEPIKAIMX HAHOMAaTEPHAIEI.

1.2. Hacrosniye METOAMYECKHE yKa3aHUA NPUMEHSIOTCA B XOJ€ NpoBe-
JEHUsI KOHTpOJA 3a COAEp)KaHHEM HAHOMAaTEPHAIOB B BOAHBIX O0OBEKTAaX B
Lensx NPHHATHS PEIleHHH MO OLEHKE PHUCKOB, CBA3aHHBIX C BO3AeHCTBHEM
HaHOYaCTHIl ¥ HAaHOMAaTEPHAJIOB Ha OPraHMU3M 4YenoBeKka M OOBEKTHl OKpY-
>KaroUIeH cpensl.

1.3. Metonuueckne ykasaHHs paspaboTaHel ¢ Lenslo obecnedeHHs
€IMHCTBA U3MEPEHHI 1 aZlalTallii UMEIOILUXCA METOIOB ¥ CPEACTB U3MeEpe-
HUH B XOZie OLEHKH 6€30NacCHOCTH HAaHOMATEPHAIOB M HAHOTEXHOJIOTHI 1A
COCTOSIHHSA 3[0pOBBS YENOBEKA, COCTOSHUA OKpYIKaloleH cpefsl, KOMIIOHEH-
TOB €CTECTBEHHBIX BOIHEIX 6HOLIEHO30B.

1.4. Meroanyeckue yKa3aHHsA NpeAHa3sHA4YCHH! A OpPraHOB U OpraHu-
3amuil, OCYIECTBIAIOMMX IOCYJAPCTBEHHBIA CaHHTApHO-3IHAEMHOIOTHIEC-
KWl Ha/i30p, a TalKe A FOPUIVMYECKHUX U QU3MYECKUX JIMIL, OesTelNbHOCTD
KOTOpBIX CBSI3aHa C NPOH3BOACTBOM, HCIIONB30BAHHEM HAHOMATEpHUallOB M
OLIEHKOM MX 6€30MacHOCTH.
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II. HopMmaTHBHBIE CCBUIKH

2.1. ®epepanpHonii 3akoH oT 30 Mapta 1999 r. Ne 52-03 «O caHuTapHO-
SMUAEMHOJIOTHYECKOM 671aronoiryyuy HaceIeHN».

2.2. ®enepanpHblil 3akoH 0T 26 uroHsa 2008 r. Ne 102-93 «O6 obecne-
YeHUU eQUHCTBA H3MEPEHHI.

2.3. @enepansubiii 3akoH oT 27 nekabpsa 2002 r. Ne 184-@3 «O Texuu-
4eCKOM PETyIMPOBaHUMY.

2.4. ®enepanbHeli 3axoH oT 10 suBaps 2002 r. Ne 7-@3 «O6 oxpane
OKpY>alomiei Cpeab».

2.5. TloctaHoBneHHe [JIaBHOrO rocynapCTBEHHOIO CaHMTapHOTO Bpada
Poccuiickoii Denepaumu ot 23 urong 2007 r. Ne 54 «O nanzope 3a npoayk-
umel, IOMy4YeHHO! ¢ MCIOIB30BaHHEM HAHOTEXHOJIOTHH M coepaued Ha-
HOMaTepHaNb.

2.6. IToctaHoBnenue ['TaBHOro rocynaapCTBEHHOTO CaHUTApHOTO Bpada
Poccuiickoii Penepan ot 31 oxtabpsa 2007 r. Ne 79 «O6 yTBepxIeHHH
KoHuennuu TOKCHKOJIIOTMYECKMX MCCIEIOBaHUM, METONONOTHH OLEHKH pHC-
Ka, METOJOB MACHTU(UKAIMU ¥ KOJIWYECTBEHHOrO ONpENENICHUs HaHOMare-
PpHAJIOBY.

2.7. Ilpuka3 MuHuCTEpCTBa 3apaBooxpaHeHns Poccuiickoit denepaunn
ot 19 nrons 2003 r. Ne 267 «O6 yrBepxxaenun Ipasun nabopatopHoit npax-
THKAY.

2.8. Ilpuka3 DepepanbHOii ciryxOBI 110 HaA30py B cdepe 3alUTH npaB
noTpebuTeneit 1 Gnaromomydns yenomeka ot 19 moas 2007 r. Ne224 «O
CaHUTaPHO-3MTUIEMHUONIOTMIECKHX 3KCIIEPTH3aX, 00CIeNOBaHMAX, HCCIeN0Ba-
HUAX, MCTBITAHAAX M TOKCHKOJIOTHYECKHX, TMTHEHHYECKMX M MHBIX BHOAX
OLICHOK».

2.9. CanlluH 2.1.5.980—00 «I'urueHudeckue TpeOoBaHMA K OXpaHe
TIOBEPXHOCTHBIX BOZ».

2.10. CanlIuH 2.1.4.1074—01 «IIuTheBas Bona. I'MrmeHnyeckue Tpe-
60oBaHMA K KayeCTBY BOIbI HEHTPAIN3OBAHHBIX CHCTEM INHTHEBOTO BOIO-
cHabxenns. KoHTpons kavecTBay.

2.11. CIT 2.2.2.1327—03 «I'urueHuyeckne TpeboBanuA K OpraHU3alUu
TEXHOJIOTHYECKHUX TPOLECCOB, NPOUBOACTBEHHOMY O6OPYNOBaHMIO M pabo-
YeMy HHCTPYMEHTY».

2.12. CIT 2.1.5.1059—01 «I'mrueHudeckue TpeOGOBaHHSA K OXpaHe NOA-
3eMHBIX BOJ OT 3aTPI3HEHHUN.

2.13. CanlTuH 2.6.1.2523—09 «HopMb! pagManMOHHOHR 6e30macHOCTH.
HPB-99/2009».

2.14.TH 1.2.2633—10 «I'urneHudeckue HOpMaTUBEI COAEPHKAHUS NIPU-
OPHTETHBIX HAHOMATEPHATIOB B 0OBEKTAX OKPY’KaIoLIeH cpeab».
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2.15.MVY 1.2.2520—09 «TOKCHKONOTO-TMTHEHHYECKas OlleHKa Oe3o-
MaCHOCTH HaHOMAaTEPHATIOBY.

2.16.MY 1.2.2743—10 «Ilopsnox orbopa npo® A1d BEIABICHHUA H
HaeHTHGUKALIIM HaHOMAaTEPHaIOB B BOOHEIX 0OBEKTax».

2.17. MP 1.2.2566—09 «OrneHka 6e30acHOCTH HaHOMAaTEPHANIOB in Vi-
tro ¥ B MOJENBHBIX CHCTEMAX i VIVOY.

2.18. MP 1.2.2641—10 «OmnpeneneHue NMpUOPUTETHEIX BHAOB HaHOMa-
TepuaNioB B 0OBEKTaX OKPYXKAIOIEH CPenpl, MUIIEBHIX NPOXYKTaX M JKHBBIX
OpraHu3Max».

2.19.MP 1.2.2639—10 «Vcrons3oBaHue METOHOB KOJIHYECTBEHHOIO
OmpefeNneHys HAHOMAaTEPHUAIOB Ha NPEANPUATHAX HAHOHHIYCTPUM».

2.20. MP 1.2.2522—09 «Metoau4ecKre peKOMEHJAMH 1O BEIABICHHIO
HAHOMATEPHAJIOB, MIPEICTABIAIOUINX MOTEHIHAIBHYIO ONACHOCTh I 340pO-
BBSI 4ENIOBEKAY.

221.TOCT 8.207—76 «TocynapcTBeHHas cucTeMa obecnedeHus
enUHCTBa M3MepeHui. IIpsAMEIe M3MepeHNs ¢ MHOTOKPaTHBIMH HaGMIOICHMS-
Mu. MeTtonst 06paboTku pe3ynbTaToB HabmoaeHnH. OCHOBHEBIE IOJOXKEHUA».

2.22.TOCT 30333—2007 «Ilacmopt 6e30nacHOCTH XHMHYECKOH Ipo-
Oykupd. Obmue TpeboBanua».

2.23.TOCT 12.0.004—79 «CCBT. Opranm3anus oOyueHus pabortaro-
mux GesoracHocTH Tpyaa. ObIuue ONOXEHUD.

2.24. TOCT 12.1.007—76 «Bpenunbie BemecTBa. Knaccupukauus u
o6uye TpeGoBaHuI».

2.25.TOCT 7.32—2001 «OtueT 0 Hay4HO-HCCIENOBATENLCKOH pabore.
C1pyKkTypa 1 npaBuia oQopMIEHHU».

2.26.TOCT P 51592—2000 «Boga. O61wue TpeboBaHms kK 0T60py npob».

2.27.TOCT 17.1.5.05—8S «Oxpana npuponasl. I'mapocdepa. Obmue
TpeGoBanus K 0T60py mpo6 MOBEPXHOCTHEIX M MOPCKHX BOJ, NbJa M aTMO-
cepHBIX 0CaTKOBY.

2.28. TOCT 17.1.3.08—82 «Oxpana npuponsl. ['mapocdepa. IIpaBuna
KOHTpOJIS Ka4eCTBa MOPCKHMX BOIY.

IT1. O61ne noJ1oKeHN

3.1. BeisaBneHue U UAEeHTHGHUKANNS HAHOMATEPUaJIOB B BOOHBEIX O0BEK-
TdX UPOBORATCA B LEWiX O0OGECIEYeHHn OE30NaCHOCTH XO3AMCTBEHHO-
NHUTHEBOr0, KyIbTYPHO-OLITOBOTO M PHIGOX035UCTBEHHOrO BOJONOIB30BaHUA,
NPENOTBpALEHHS WHITH CHIKEHMS PHCKA Ui BO3HHKHOBEHUs 3a00NeBaHMi
NpH BOIOIIONB30BaHHH HACEJICHHS C YYETOM CBOMCTB M pa3sHOOOpa3HEIX ycC-
JIOBMii IPUMEHEHYI HAHOMATEPHAIOB.
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3.2. KoMmneKkcHash aHTPOIOTeHHAas Harpyska BOJHBIX OOBEKTOB HaHO-
MaTepuanaMy OINpedeNnieTcsl KAUeCTBEHHBIMU M KOJMYECTBEHHBIMH XapaKTe-
PUCTHKAMM HPOMBIIUIEHHBIX, CEIbCKOXO3SHCTBEHHBIX, TOPOACKUX CTOYHBIX
BOJ, IIOCTYMAIOLIMX B BOJOEM, a Takxke COPOCOM JIMBHEBBIX CTOYHEIX BOJ.

3.3. 3arpsi3HeHne MOA3EMHBIX BOJ HaHOMaTepHalaMH BO3MOXHO IIpH
HpoBefeHnn GypOBBIX paboT, NOOBIYE TONE3HBIX MCKOMAeMBIX OTKPBHITHIMU
paspe3aMy, KapbepaMH M IIaXTHBIM crocofoM, 3akayke B IIyOOKHE U Npo-
IYKTUBHBIE TOPU3OHTEI GYPOBEIX pacTBOPOB, XHAKHX OTXOHOB (CTOYHBIX
BOJ) HAHOTEXHOJOTHMYECKHMX MPOU3BOICTB, OPTaHM3allMH M 3KCIUIyaTalMu
TIOJIUTOHOB TBEPABIX OBITOBEIX M IMPOMBIIIEHHBIX OTXOJOB, IUIaMOXPaHH-
JIHILI, TIPH OCYIIECTBIEHUH X03HCTBEHHON ¥ MHOH AeATEeNBHOCTH B Npelenax
30H CaHUTApHOM OXpaHB!l MCTOYHMKOB NHUTHEBOIO BOAOCHAOXEHM:, CTPOH-
TENBCTBE THAPOTEXHUYECKUX COOPYXKEHHUH, U3MEHAIOIMX YCIOBUS NMUTAHUA
¥ pasrpy3Ku NOA3EMHBIX BOI.

3.4.Tlonaganne HaHOMAaTEpHaJIOB B NMHUTHEBYIO BOAY MOXET MPOMCXO-
OUTH B Pe3yNbTaTe IOCTYIUIEHUS MX B HMCTOYHHKH BOXOCHaOXKEHHs B XoJe
X034 CTBEHHOMN JEATENBHOCTH YeI0BeKa, IPUMEHEHNs] B KaYeCTBE KOHCTPYK-
LHOHHBIX 3JIEMEHTOB 00OpYyROBaHMA (MU30ALUOHHBIE MaTephalibl, JIaKH,
KpacKM, NPOKJIaIKH, TepMETHKH), KOHCTPYKUMOHHBIX MaTrepuanoB (Tpy6sl,
€MKOCTH Ul XpaHeHMs BOIBI), peareHToB, Z00aBNisEMEIX B BOAY NPHU BOZXO-
MOArOTOBKE, B COCTaBe GHIBTPYIOIUX MaTEpPHUaNOB.

3.5. C uenslo ONEpaTHMBHOrO pearupoBaHHs Ha OINACHOCTH MOSBIEHHS
3arpsi3HEHHs HaHOMaTepHallaMi BOIHBIX OOBEKTOB CIIeyeT OPHEHTHUPOBATh-
s Ha IOKa3aTeNH, KPUTEPUAMHU BEIOOpa KOTOPBIX CNy>KAaT JaHHBIE O XapaKTe-
pPE XO3AMCTBEHHOHN IEATENBbHOCTH, pacyeThl NPOTHO3UPYEMOTO 3arpsA3HeHMs
BOJHBIX OOBEKTOB C YYETOM HEHCTBYIOLIMX, CTPOAIIMXCA M HaMEYaeMBIX K
CTPOUTENBCTBY XO3ANCTBEHHBIX U UHBIX OOBEKTOB, a TAKXKE PacCpelOTOYEH-
HBIX MCTOYHHKOB 3arps3HEHHs, BKII0Yas BEIAJICHHE 3arpA3HEHMH H3 aTMo-
cdepsl, 1aHHBIE 0 HOHOBOM 3arpsi3HEHHM BOXHBIX 0OBEKTOB, FEOXMMHMYECKUX
0COGEHHOCTAX TEPPUTOPHIL.

3.6.CucteMa Mep, obecHeuHBaIOIMX CAHUTAPHYIO OXpaHY BOIHBIX
00BEKTOB OT 3arpsA3HEeHHs HaHOYACTHIIaMHU M HaHOMaTepualaMy, IpeLycMaT-
pHBaeT:

® FUTHEHHYECKOE HOPMUPOBaHHE HaHOMaTepHaIOB B BOJE BOIHBIX 00b-
€KTOB X035%HCTBEHHO-IIUTHEBOTO 1 KYJIBTYPHO-6BITOBOIO BOZONOIL30BAHNS;

® OpraHM3alyIo M 3KCIUIyaTaluio 30H CAHUTapHO# OXpaHbl HCTOYHHUKOB
HEHTPAIH30BaHHOTO IIMTHEBOTO BOXOCHAOKEHN;

® perjaMeHTHpPOBaHHE pa3NMYHLIX BHIOB XO3AMCTBEHHOM WIM MHOM
JEATENBPHOCTH, OKAa3bIBAIOLIMX BIMSHUE Ha COCTOSHHME BOXHOrO OOBEKTa,
B T. 4. M Ha TIEPCTIEKTUBY;
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® OKCHEPTHU3Y TEXHOJNOTHH, MPOEKTOB CTPOMTEIHCTBA, PEKOHCTPYKIMH
06BEKTOB, BIUAIOLIMX Ha COCTOSTHUE BOJHBIX OOBHEKTOB;

® NIPUBJIEYEHHE K OTBETCTBEHHOCTH, NPETYCMOTPEHHOR 3aKOHOAATENIb-
ctBoM Poccuiickoit ®enepanyu.

3.7. TexHOreHHas Harpy3Kka Ha BOJHBIH OOBEKT OLIEHMBAETCA 1O CyM-
MapHOMY IOKAa3aTeNI0 XHMHYECKOTO 3arps3HEHHA BOABI M BBIYHMCIAETCH IO
CyMMe OTHOIIEHUH (paKTHYECKMX KOHNEHTpaUMH KaXI0ro M3 NPHCYTCTBYIO-
IIKUX B BOJE BerlecTB B HaHOopMe Kk cooTsercTByromei ux ITAK mma OY
(npu ux HaTHYUY).

3.8. CormocrapieHye pealbHBIX YPOBHEH COAEpXaHMA HaHOMAaTepHaIoB
B Bofie ¢ ux ITIK unu OJTY no3BoiseT CyOuTh, B KaKoi Mepe BpeIHE! U NpH
KaKHX YCIIOBHAX MOTYT OBITh G€3BpeIHBIMU 3arpsS3HEHHS, a TalOKe OLICHMTH
3¢ HeKTHBHOCTH BOIOOXPAHHEIX MEPONIPHATHI.

3.9. Ilpn OTCYTCTBMM TMTHEHHMYECKMX HOPMATHBOB JUIi HaHOMaTepHa-
JIOB BIpeAb A0 HX YCTAaHOBIEHHs CleAyeT BPEMEHHO OPHEHTHPOBAThCA Ha
enwunHsl OJ1Y mimm ITJIK nng uX TpaXUIMOHHBIX aHaJIOTOB.

3.10. Ilpu ycranoenenuu IT1JK yuuTrsIBaeTCS TpH NpH3HAKa BPEAHOCTH:
OpraHOJIENTHYECKUH, TOKCUKOIOTHYECKUH U obmecaHuTapHBIA. B kauecTse
ITJK ¢ ykasaHHeM THMMUTHPYIOIUEro NMpH3HAaKa BPEIHOCTH PEKOMEHIYETCs
MHHUMaJIbHas U3 TPEX BEIHYMH.

3.11. OneHka BenuYMHBl SKCIO3MLMHM YeNOBEKa HAHOMAaTEpHalaMH,
NpPUCYTCTBYIOLIMMHU B NIUTHEBOHN BOJE, ONPENEIAETCS COOTBETCTBUEM HOpMa-
THBaM IO CONEPKAHHMIO BELIECTB B HaHOGOpME, MOCTYNAIOMMX U 06pasyro-
LIMXCS B BOJE B npoluecce ee 06paboTky B cHcTeMe BOJOCHAaOXKEHHS, TI0 CO-
JEpXaHHIO BELECTB, MOCTYNAIOIMX B MICTOYHHUKH BOAOCHAOKEHHUS B pe3yJib-
TaTe XO35HCTBEHHON NEATENBHOCTH YENIOBEKa.

3.12. HaHomaTepuansl, HPUCYTCTBYIOIME B MUTEEBOH BOJIE, HE JIOJDKHBIL:

® yXyIIIaTh OPraHOJNENTHYECKUE CBOMCTBA BOABI;

® NIPUBOJAUTH K NOCTYIUICHHIO B BOXY COEJUHEHHH TpamuLMOHHOH dop-
MBI JUCTIEPCHOCTH B OMACHBIX JUIA 3A0POBbS HACENEHMA KOHIIEHTPAIMAX;

® OKa3bIBaTh BIMAHUE HAa POCT MHKPOGIIOPHI B BOAE W/WIM KOHCTPYKLH-
OHHBIX MaTepuaax; :

¢ 06pa30BBIBaTh COCIUHCHUS H/MNH NPOXYKTH TpaHCpopMalHy B omac-
HBIX A7 3J0POBBS HACENECHHUS KOHIEHTPALUAX.

3.13.IIpu onenke 6Ge30MacHOCTH HAHOMAaTEPHAJIOB, COAEpXXALUXCA B
IUTHEBON BOJE, CllefyeT YYHTHIBaTh AaHHBIE O MOTECHIMAIBHOH OIACHOCTH
HaHOMATEepHajoB A 310POBbs YENOBEKA, ONpeaeisieMble Ha OCHOBE M3BECT-
HBIX 0coOeHHOCTeH QU3NKO-XMMHYECKUX ¥ OHONOTHYECKHX, B T. 4. TOKCHYE-
CKHX, CBOMCTB HaHOYACTHIl H HaHOMAaTepHalOB, UX TEOMETPUYECKUX Xapak-
TEPUCTHK, pa3Mepa, (GOpMBI, YHClIa HAHOYACTHL, BEIUYHHBI IUIOIIAOH IO-
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BEPXHOCTH, peaKLMOHHOM criocobHoCTH. IToTeHuuansHas ONacHOCTh HAHO-
MaTepHalioB ONpefenseTcs Ha OCHOBE IEPEYHMCICHHBIX NaHHBIX COTJIACHO
MP 1.2.2522—09.

3.14. HiccnenoBanus NO BELABIEHMIO M WICHTU(UKALMU HaHOMaTepua-
JIOB B BOZE NpPOBOAATCA B 1a00OpaTOpHAX, aKKPEeAUTOBAaHHBIX B YCTaHOBJIEH-
HOM IOpsOKe.

3.15. KputepusiMu  akkpeauTauuy nabopaTopuii ABISIOTCS: HAIHYHE
HOPMAaTHBHOH JOKYMEHTAIMH, yCTaHaBNUBalOMEH TpeOOBaHMS K MCHBITYe-
MEBIM 00BeKTaM; HalTUYHe CTAaHNAPTHBIX 00pa3lioB HAHOMATEPHANIOB; HUCIIOJb-
30BaHME CTaHJapTH30BaHHBIX METOAMK ONpEAENIEHHs NoKa3aTenel kayecTBa
HCCeayeMoro OGLCXTa; HaJIMYHUE aTTECTOBAHHBIX U INOBEPEHHEIX B YCTAHOB-
JIEHHOM TOpAfIKe CPEACTB M3MEPEHMI U1 KOHTPOJIA KadecTBa 0OBEKTa IO
HCCIeqyeMBIM NMOKa3aTeNsM; HallMyke CUCTEMBI MOBHIMICHUA KBATH(HKALNH
COTPYIHHMKOB J1abopaTopuu.

3.16. TlpoBeneHue MCCIIEAOBAHUIA IO ONPEAENEHHI0 HAHOMATEepHaloB B
BOJIHBIX OOBEKTax oOmpenensercs NpaBWIaMH Hamuexameil JaGopaTopHoii
TIPaKTHKH.

3.17. Ha Bce mpOM3BOACTBEHHEBIE OIlEpalliM, BKIIOYas: NOCTYIUIEHHE,
UAECHTHQUKANIO, MApPKUPOBKY, 0T60p, 06paboTKy mpo6, MCmOb30BaHUE U
XpaHEHHEe MCCIeXyeMbIX Npod, XpaHeHue CTaHIApTOB; OOCTy>XMBaHUE U Ka-
IMOPOBKY M3MEPHUTENHHEIX TpHOOpOB M 0OOpYINOBaHHMA ANA KOHTPONS CO-
Jep>KaHHs HAaHOMAaTepHaloB B BOJE; NPUTOTOBJICHHE PEaKTHUBOB, BENEHHE
3amHceil, OTYETOB U MX XpaHeHMe; obcnyKuBaHUe MOMELIEHHIT; 06e3Bpexu-
BaHME M YTHIM3ALMIO HAHOMATEPHANOB H COJepXKauluXx Mx obpasios (eciau
3TO HeoOX0AMMO); OCYIeCTBICHUE IPOrPaMMBl N0 0O6eCHIeYEeHUIO KayecTBa -
paspa6ateiBarotcsi CTaHZapTHEIE onepaionHble npouexypsi (COIT).

3.18. Cobmonenune COIT ocymecTBuseTcs B LelsIX obecriedeHns xaye-
CTBa, ZOCTOBEPHOCTH H BOCIIPOM3BOAUMOCTH PE3YIBTATOB HCCACIOBaHHIA,

3.19. KanmubpoBka u3MepUTENbHONM anmapaTypbl IpH KOIMYECTBEHHOM
OIpesieNIEHMH HAaHOMAaTepHaJIOB HOJDKHA NPOBOAUTHCS C MPAMEHEHHEM CTaH-
JApTHHIX 06pa3loB HAHOMATEPHAJIOB 10 IOKA3aTe/IM XMMHYECKOTO COCTaBa
(Bruntovas HaTM4Me NMpumeceii), pasmepy ¥ GpopMe HacTHL, YAENbHOM MiIoLa-
Y IOBEPXHOCTH, THITy KPHCTAJLIMIECKOH CTPYKTyphl. Pe3ymsTaThl nposene-
HHA KaTHOPOBKH M3MEPUTENILHOM annapaTypsl QHKCHPYIOTCA B CIIELMAILHOM
XypHane.

3.20. Kaxxapit craHIapTHEIH o6pasel] JoJDkeH 6BITs ocHameH «Ilacmop-
TOM 6€30aCHOCTH HaHOMATEepHAalOBY», KOTOPHI COCTAaBIAETCS B COOTBETCT-
K ¢ I'OCT 30333—2007 «I1acropT 6€30MacHOCTH XMMHYECKOH MpOAYK-
un. O0uye TpeGoBanus».
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3.21. Xpanenue cTaHIapTHEIX 06pa3LiOB HAHOMATEPHAJIOB OCYLIECTBILA-
€TCS OTAENBHO OT OCTAJBHBIX BELIECTB (PEaKTUBOB) C COGIIOAEHHEM YCIOBUH
XpaHeHHMs, yKa3aHHHIX B Iacropre 6e30I1acHOCTH Ha NPOTHKEHUH BCETO CPO-
Ka TOOHOCTH 0Opasiia.

3.22. Ilna ocyumiecTBiIEHUS KOHTPOIS KayecTBa paboT MO ONpeAeIeHHIO
coIepxaHMs HAaHOMATEpHalOB B BOJHBIX OOBEKTaX PYKOBOICTBO OpTraHH3a-
LMY, IPOBOASIIEH UCCIENOBAHU, JODKHO NEPHOJUIECKH, B COOTBETCTBHH C
YCTaHOBIEHHBIM Tpa@HKOM, NPOBOAUTE aHANM3 JEATENFHOCTH IO MpOBEE-
HMI0 MensiTaHuit. C 3ToH Lenblo, B COOTBETCTBHM C NMpaBHNaMH HaJulexame
1ab0paTOPHON NPaKTHKY, HA3HAYAIOTCS OTBETCTBEHHHIE JMIA M3 YHCIa CO-
TPYIHHKOB, HE y4acTBYIOIIUX B UCCIEJOBaHUN.

3.23. KoHTpons 3a Ka4ecTBOM paboT BKIIOYaeT B ce6Gs opopMireHue ne-
PEYHs HCCIeNOBaHMH, IPOBOAMMEIX B OPTaHU3alMH, ¢ yKa3aHHEM IUIT Kax-
DOTO HCCIIEA0BaHMA PYKOBOAMTENS M 3aKa3yuKa, Ha3BaHWE ONPEAeieMOro
HaHOMAaTepHana, AaThl Hadala M COCTOSHMA Ka)KIOTO MCCICJOBaHUA Ha Te-
KyLIUiA MOMEHT BPEMEHH, OLIEHKY IIPOTOKOJOB M METOJIOB MCCIEIOBAHUI Ha
COOTBETCTBHE NpaBHIaM JabopaTOpPHOH NpPaKTHMKH, MOHHMTOPHMHI TEeKyLIHX
HCCIIENOBAaHUHA, OTYET O NPOBENCHHBIX NPOBEPKaX H PEKOMEHAALMH MO yCT-
paHEHMIO HEAOCTATKOB.

3.24. CoTpyaHUKH, NPHHMMAIOLIME Y4acTHE B NPOBEICHUH HCCIICAO0Ba-
Huii, 06s3a8b1 cOOMOAaTh KOHQUICHUHMAIEHOCTh B OTHOLIEHHH JTIOOBIX JaH-
HBIX, TIOMY4EHHBIX B XOJIE UCCNEIOBaHUM, B COOTBETCTBHH C 3aKOHOJATENBCT-
BoM Poccuiickoit denepanuu.

3.25. Opranusanus, NpOBOJUBIIAS HCCIIENOBAHUSA MO ONPENENEHHIO CO-
JepKaHHA HaHOMAaTepHaloB B BOAHBIX OOBEKTaX, NOJDKHA 00eCHeyUuTh KOH-
GHAeHINaTBEHOCTE PE3yILTATOB MCCIENOBAHMH B paMKaX NPUHATHIX €lo 0064-
3aTeNLCTB M B COOTBETCTBHH C 3aKoHOAaTeNLCTBOM Poccuiickoit depepaunu.

IV. Tlopsanok BbifBIeHNS U HACHTH(PUKALHH
HAHOMAaTepHaJIoB B BOL0EMAX

4.1. OmnpeneneHne u UAEHTHOMKAIMA HAHOMATEPHUATIOB B BOOHEIX 00D-
€KTaX IPOBOAUTCS IO YTBEP)KACHHOMY IUIaHY ¢ BeJECHHMEM IPOTOKONA M CO-
CTaBIEHHEM OTYETa, B KOTOPHIH 3aHOCATCS BCE Pe3yNbTaThl HCCIEAOBaHUM.

4.2. Ilnan paboT MO BBIABICHHUIO M UAECHTH(MNKAIMM HaHOMATEpHAJIOB B
BOJHBIX 0OBEKTaX U NMHTHEBOI BOAE MPEAYCMATPHUBAET:

¢ BEIGOp OOBEKTOB, HOANEXAMX OOCIefA0oBaHMI0 (MOHHTOPHHTY) Ha
JaHHO# TEPPUTOPHH;

® onpejeieHye Nepednsi oTOupaeMbIx Npod H ONpENeNseMBIX KOMIIO-
HEHTOB;

 onpefienesye Mecta otbopa npob;
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e onpezeseHNe NepIoAMYHOCTH 0TOOpa Mpob.

4.3. Bri6Op BOAHEIX OOBEKTOB, B KOTOPHIX OCYILECTBISETCS ONpenese-
HHE HaHOMATEpHaNoB B XOJ€ NPOBENCHHS KOHTPOJBHBIX MEpONPUATHH, om-
penensdercs MyTAMH HONaJaHus HAaHOYACTHL, M HAHOMAaTEpHaloOB B BOLY H
3aKOHOMEPHOCTSIMH LMPKYJIIME UX B HATHBHOM, 1160 MoauduumpoBanunoii
¢opme B Boge. C yyeToM 3TUX (aKTOPOB, NepeYeHb BOAHBIX OOBEKTOB, B
KOTOpPHIX MPOBOJUTCA KOHTPOJb HA CONEp)KAHME HAHOYACTHII M HaHOMAaTe-
pManoB, BKIIIOYAET:

® BOAHBIE PECYPCHI BOOHBIX OOBEKTOB WM HMX YYACTKM, SBIAIOILMECS
MCTOYHNKAMH HHUTHEBOTO XO3SAHCTBEHHO-OBITOBOrO LEHTPAJIM30BaHHOIO U
HEUEHTPAIM30BaHHOTO BOAOCHAGKEHMS,;

® BOJHEIE PECYPCH! BOOHBIX 0OBEKTOB MIIH MX Y4aCTKOB [UIA PEKpeaiy-
OHHOT'0 BOJONOIBL30BaHHUS;

® BOIHEBIE PECYPCHI OA3EMHBIX BOAHBIX 00BEKTOB;

® OPOCHUTENBHBIE CHCTEMBI;

® CTOYHEIE BOJB! (IPOMBIILIEHHEIE ¥ X031 CTBEHHO-OBITOBEIE).

4.4, OOBexTaMu 11 BBIABICHUS M MACHTHQUKAIMY HAHOMATEPUANIOB B
BOJOEMaX ABJIAIOTCA: BOAA, AOHHEIE OTIOXKEHHA ¥ BOJHAS PACTUTENHHOCTb.

4.5. Pa3zMenieHue IMyHKTOB KOHTPOJIS BOJB!I BOXHEIX OOBEKTOB, NUTHEBOM
BOJBI pernamenTHpyercs tpebopanusamu CanlluH 2.1.5.980—00 «I'uruenu-
yeckue TpeOOBaHMS K OXpaHe HOBEPXHOCTHBIX Bom», CII 2.1.5.1059—01
«[urnennyeckue TpebOBaHHMA K OXpaHe INMOA3EMHBIX BOI OT 3arps3HEHUSA»,
CanlluH 2.1.4.1074—01 «IIutseBas Boma. I'mruenmyeckne tpeGoBaHHA K
Ka4eCcTBY BOIEI LEHTPAIM30BaHHBIX CHCTEM IMTHEBOIO BOIOCHAOXEHMS.
KonTtpons xauectBar.

4.5.1. Ot6op npo6 BOAHEIX 0GBEKTOB MPOBOAAT B COOTBETCTBHH ¢ MY
1.2.2743—10.

4.5.2. O16op mpo6 CTOYHBIX BOX PEKOMEHIYETCS IPOBOAMTE B TOYKAX
JI0 MOCTYIVIEHHA CTOKa Ha OYMCTHHIE COOPYXEGHHS M IIOCIIE €r0 OYMCTKH.
IMpasuna oT60pa, XpaHEeHHs! ¥ TPAHCIIOPTHPOBAHKSA NPOG HA MICHTHUKALMIO
HaHOYaCTHIl ¥ HAHOMATEPHATIOB NOJDKHBI COOTBETCTBOBAaTh METOMMKAM MpPoGo-
0100pa AJIs COOTBETCTBYIOIIMX BUIOB 00BEKTOB MCCAENOBaHMH (NPOAYKIMH).

4.6. TleppoguyHocTs 0TGOpa MPOG pEriaMEeHTHpYeTCs TpeGOBaHMAMM
T'OCT 2761—84, TOCT 17.1.3.08—82, I'OCT 17.1.5.05—82, CaulluH
2.1.5.980-—00, CanlluH 2.1.4.1074—01, CII 2.1.5.1059—01. Yka3auusie
JOKYMEHTHl ONpENENAIOT O00A3aTENbHYI0O MMHHMMANBHYIO HacToTry oTtbopa
npo6 B 3aBUCHMOCTH OT THIIa BOXHOTO 00BEKTa, €r0 CAHUTAPHOT'O COCTOAHHS.
C y4eToM pe3yabTaToOB CAHUTAPHOTO HaJ30pa 32 COCTOSHHEM BOAHEIX 0OBEK-
TOB, IATHEBOH BOJABI 00BEM HCCIENOBaHMI HA CONEpKAHUE HAHOMATEPHAIOB
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[POMBIIIEHHOTO, CEIbCKOXO3SHCTBEHHOTO M OBITOBOTO IPOMCXOXKAEHHS
MOXeT OBITh UBMEHEH B CTOPOHY YBEIHYEHHS.

Onpegnenesne ONTUMANBHOM 9acTOTHI 0T6Opa HpoO M KaXAOro KOH-
KPETHOTO BOXHOTO OOBEKTa NPOBOAMTCS Ha OCHOBE CTaTHCTHYECKOH 0Opa-
60TKM HaHHBEIX MO 0TOOpY mpob B coorBerctBmu ¢ I'OCT P 51592—2000
(npunox. A).

4.7. O6peM oTGupaemoii npobr! JODKEH COOTBETCTBOBATH 00BEMY, yC-
TaHOBIIEHHOMY HOPMATHBHBLIMH HOKYMEHTAMH Ha METOX OIpe/eNICHUs KOH-
KPETHOTO I10Ka3aTeNsl C Y4eTOM KOJMYECTBA ONpeAe/ieMBIX NOoKasarTenel u
BO3MOXXHOCTH IIPOBEJEHUA TOBTOPHOTO HCCIIEHOBAHMS.

4.8. Pe3ynbrarhl HCCAEOBAaHMII HAHOYACTHI] ¥ HAHOMATEpPHaIOB B BOA-
HBIX 00BEKTaX M IMUTHEBOR BOZE 3aHOCAT B IIPOTOKON, B KOTOPOM OTPa)KEHbI
uenu paboT U MeTObI, MCITONB3YEMBIE UL JOCTIXKEHHUA 3THX LENeH, HCIomIb-
3yeMble CTaHZapTHBlE 00pasibl, cxeMa HCCIeNOBaHMi M ee 0OOCHOBaHME,
MeToAs! 0T0opa npob 0OBEKTOB HCCIIEJOBAaHMM, pe3ylnbTaThl UCCIENOBaHNH],
METPOJIOrHYeCcKasi XapaKTepUCTHKa aHalld3a, CTaTHcTHYeckas obpaboTka pe-
3yIBETATOB MCCIEOBaHMs, 3aKiItoueHHe. [IpoToKoa BecnenoBaHui yTBEpxKIa-
eTCcsl pYKOBOJUTENEM OpraHM3alluy, IPOBOAALIEH HccnenoBaHus (Ipunox. 1).

4.9. ITo okoHYaHNM NPOBEICHHBIX HCCIEAOBaHMH 0GOPMIILETCS OTYET O
pe3ynsTaTax paboT MO BBUIBIEHMIO M UASHTHGMKAIMN HAHOYACTHI| U HAaHO-
MaTepHaloB B BOJOEMaxX, MUTEEBOH Boze. OTueT oPopMIiIeTcs B COOTBETCT-
Buu ¢ tpeboBarmsamu ['OCT 7.32—2001 u momxeH colepxarh Cleayouue
MO3ULIMM: Ha3BaHHE OTYETA; aJipec OpraHM3allMH, NPOBOAMBILEH HCClieNOBa-
HHA; JaTy Hayana M 3aBEpIICHHMs] HCCIICOBaHUH; LIETH ¥ 3aJa4l HCClIeNoBa-
HUA, XapaKTepUCTHKY OIpPEAEIIEMOr0 HaHOMAaTephaia; IepeueHb HCCIeno-
BaHHBIX 0Opa3slOB ¥ MPHUMEHAEMbIX CTaHAApPTOB; CXEMY NPOBEREHMS HCCIeE-
JOBaHHUSA; OMMCAHHE METOJOB CTaTHCTUYECKON 0O0pabOTKM pe3ynbTaToB; pe-
3yJbTaThl MCCNENOBAaHMA, DpeACTaBlIeHHBE B Bujae OOOOMIEHHBIX Tabiu,
PHCYHKOB C COOTBETCTBYIOMIEH cTaTUCTHIeCKOH 06paboTKOH H KOMMEHTapH-
€B K HUM; 3aKJII0UCHHE.

V. PeKOMeHllyeMble METOAbl BHIABJICHHUA H unem‘n(bm«aunn
HCKYCCTBCHHBIX HAHOMATEPHAJIOB B BoOAOEMax

S.1. Ins BBIABNCHUA ¥ HOCHTHDUKAIMK B BOOHKIX 0OBEKTaX U NMUTHEBOM
BOJE HAHOMATEPHANIOB B (JOPME HAHOYACTUL MOTYT OBITH HCIIO/NB30BAHbl ME-
TOIBI 3JIEKTPOHHOM MMKPOCKONHHM, BBICOKO3((EKTUBHON XHIKOCTHOH Xpo-
marorpadpuu (BIXKX), aTOMHO-3MHCCHOHHOM CHEKTPOGOTOMETPUH, Macc-
CIIEKTPOMETPHH C MHAYKTHBHO CBA3AHHOM M1a3MOH, a TaxoKe APyFye METOMBI,
YTBEP)XAEHHBIE B YCTaHOBJICHHOM HOPSIKE.
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5.2. C yueroM CHTyaluH MPOU3BOJCTBA M HCIIOIb30BaHMA HAHOYACTHH U
HAHOMATEPHAJIoB, a TAlKe MMEIOMIMXCS cBeNeHMi o dakTopax pucka, CBf-
3aHHBIX C HAaHOYACTHL[aMU, HaUOOJBIIYI0O BEPOSATHOCTE BEHISIBJICHHS B OOBEK-
Tax BOZHOM CpeABl HMEIOT CIEAYIOIME HAHOYACTHMIIE M HaHOMAaTepHaibl:
GyepeHs], yriiepoaHEIE HAHOTPYOKH, HAHOYACTHIIEl METAILIOB, HAHOYACTH-
(Bl OKHCJIOB META/UIOB, HAHOYACTHLEI M HAHOBOJIOKHA CHIMKATOB M ajiOMO-
CHIMKATOB, HAHOYACTUI(B! [TOTMMEPOB, KBAHTOBBIE TOYKH M OMOTEHHBIE Ha-
HOMAaTepHAaNELL.

5.3. NUnentuduxauus dymiepeHoB B 006pa3ie BOABI OCYLIECTBISETCS 10
UX TOJABW)XKHOCTH (BpeMeHM yrepxanus) npu BOXX Ha xononke ¢ obpa-
IIEHHON (a30i, M30KPaTHYECKU 3TIOMPYEMOM CMECHI0 NONAPHOTO W HEro-
JSPHOTO OPraHUYECKOTO PaCTBOPUTEIN.

ITonroroska npo6 (3xcTpakiws Npo6G BOABI OPraHUIECKHM PaCTBOPHTE-
JeM — TOTyonoM M 6poM6eH3010M) NpOBOAKTCA coriacHo MP 1.2.2641—
10, m. 7.2.6.

OkcTpaknuio (u3BneyeHne) QymiepeHoB U3 06pasoB JOHHEIX OTIOXKeE-
HMH, BOIHOH (IOpPH M (ayHBl NPOBOAIT METOLAMH 3KCTPAKLMHM IOAXOMAS-
DIMMH OPTaHMYECKMMM PacTBOPHTENSIMH B COOTBETCTBMM C TNPOTOKOJAMH,
YTBEPAEHHAIMU A7 JAHHOTO THIIa OOBEKTOB B YCTAHOBJICHHOM MOPSAKE.

Ananus cogepxxanusa Qpynnepena meronoM BOXX mposoaurces cornac-
Ho MP 1.2.2641—10, n.n. 7.2.3, 7.2.4, 7.2.7.

5.4. Ilpy BBIABICHHM U UACHTH(QUKALMM YIIIEPOAHEIX HAHOTPYOOK MC-
HOJIB3YETCS METOZ NPOCBEYMBAIOIIEH 3MEKTPOHHOA Mukpockonmu (IISM) c
KOHTPAaCTHPOBaHHEM CONSIMH TSDKENBIX METAUIOB. B KayecTBe NOMOTHUTENb-
HBIX METOJOB MAEHTH(HMKAILMH MOTYT NPHUMEHATHCS METOIBI MHPPAKpPaCHOM
(bOTOMOMHHECLIEHTHOM criekTpockonuy ¥ MK-CreKTpOCKONMH ITOITIOIEHHS.

Wnentuduxauus Buaa HaHOMarepHuana (OOHO-, MHOFOCTEHHEIE Yrie-
POIHBIE HAHOTPYOKHM) BBINONHIETCS HA OCHOBAHHU CPABHEHMSA C pe3ylbTaTa-
MH HCCNEeA0BaHUs JUIs COOTBETCTBYIOUIMX CTaHAAPTOB.

5.5. ineHTHOMKalis HAHOYACTHI[ METa/UJOB OCHOBaHA Ha OTIMYMH
3JIEKTPOHHO-TIIOTHBIX TEXHOTEHHBIX HAHOYACTHIl OT 9acTHLl GuoopraHuye-
CKOM CTPYKTYPHI Pa3IM4HOTO NPOUCXOXIEHHS 1 pasMepoB. Mnentndukaumio
PEXOMEHAYETCS IIPOBOAUTL B PEXKUMe He KOHCTPACTHPYIOIIMX METOIMK IpOo-
CBEYHBAIOIIEHN IEKTPOHHOM MUKPOCKOTIHH.

TTopsanoxk naeRTHGHUKANME HAHOYACTHIl METAIUIOB:

® O0HAPYXUTH DIEKTPOHHO-IUIOTHBIE YACTHUIBI WIH MX arperars;

® OTMETUTH HOpMY U KO3 PHIMEeHT POPMBI HAHOYACTHILI;

® OTMETHTh XapaKTeP MOBEPXHOCTH HAHOYACTHIL;
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® OTMETUTH NIPUCYTCTBHE HAHOYACTHMIl B arperupoBaHHod ¢opme, co-
XPaHHOCTh MOP(OMETPHYECKHX NPH3HAKOB HAHOYACTHL NpH 0Opa3soBaHUH
arperaros;

® [IOMYYUTH JIEKTPOrpaMMy B pekuMe NMGpaKLUUU HIN CIEKTPOB Xa-
PAKTEpPUCTHYECKUX NOTEPh IHEPTHH 3NeKTPoHOB (nanee — CXII33);

® CONOCTaBUTH MOJTyYEHHEIE PE3yIbTaTH CO CTaHAaPTHEIMU 00pasaMi.

L4 nosmy4enus OCTOBEPHBIX pPe3yNbTATOB HEOOXOAUM aHAIN3 KaK MHU-
auMyM 10 cirydyaiiHeIX nonei n3oGpakeHus.

5.6. NneHTHdHUKAIMA HaHOYACTHI OKCHIOB METAJUIOB, GMHApHEIX CO-
eoVHeHuH (HUTpUIOB, KapOWZOB, CHIMLMIOB, XaNEKOT€HHJIOB METAILIOB),
CH/IMKATOB M ATIOMOCHIMKATOB, TAlOKe KaK HAHOYACTHI] META/UIOB, OCHOBAaHA
Ha CBOMCTBE BBICOKOH 3JIEKTPOHHOH IUIOTHOCTH. OTIMYMTENHHOM 4epToi
HAHOYACTHI{ OKCHAOB METAIUIOB SABISAETCA HEOJHOPORHOCTH pacrpefielieHus
3NMEeKTPOHHOH nuoTHocT yacTuil. IlpusHak cBs3aH ¢ pa3HooOpasueM ¢opMm
HAHOYACTHLl OKCHAOB, IPHCYTCTBMEM KPYIHBIX BEICTYNOB, HEPOBHOCTEH,
LIEpPOXOBATOCTEH Ha MOBEPXHOCTH HaHOYAacTHN. HaHOYacTHIBI OKCHIOB Me-
TaJUI0B 00NafaloT, KaK MpaBHio, BEICOKOM cTeneHblo nonumopdusma. Koaog-
¢uupeHT GOpMEI HAHOYACTHL BapbHPYET B IIHPOKOM Juanasone. s HaHO-
YaCTHILl OKCHIOB XapaKTepHO arperMpOBaHHOE COCTOAHHE. ATperaTsl pasiny-
HO¥M ()OPMBI ¥ pa3MepoB COXPAHAIOT NPU3HAKH OTAENBHBIX HaHo4YacTull. Ilpu
uAeHTUGMKANMH HAHOYACTHI OKCHIOB B HU3KUX KOHIEHTpaUUsiX B BOTHOM
cpeZe BO3MOXHO YMEHBUIEHHE JIEKTPOHHOM IUIOTHOCTH IO CPaBHEHHIO CO
CTaHAAPTHEIMH 0Gpa3sUaMy, YTO CBA3aHO C YaCTHYHOM PacTBOPMMOCTHIO He-
KOTOPBIX OKCHAOB. O643aTeNbHBIM ABILETCA [TOTyYEHNE NEKTPOHOrPaMMEI B
pexuMe qudpakumu win CXII93.

ITopsmok MOEHTHDHKALMK HAHOYACTHL OKCHAOB METAIOB, CHIMKATOB
H aTFOMOCHIMKATOB!

¢ OGHApYXKUTh NEKTPOHHO-IUIOTHEIE YAaCTHIEI ¢ HEPaBHOMEPHBIM pac-
HpeaeleHNeM dIEKTPOHHOMN IIOTHOCTH;

® OTMETHTh GOPMY U CTeNEeHp BapEHPOBaHUA KO3 (HLIUEHTa HOPMET;

® OTMETHTH CTENEHb HEPOBHOCTH H IIEPOXOBATOCTH IIOBEPXHOCTH;

® OTMETUTh NpPYCYTCTBHE HAHOYACTHILl B arpervMpOBaHHOM ¢opme, co-
XPaHHOCTh MOPGOMETPUHECKMX NPHU3HAKOB HAaHOYACTHIl NpH 0Opa3oBaHMM
aTPeraros;

® TIOTy4YHTH JIEKTPOHOTPaMMy B pexxume Audpaxuuy wm CXI193;

® COTIOCTaBHTH ITOMYYEHHBIE PE3YJIbTAThl CO CTaHAAPTHBIMU 00pasLiaMu.

Bo Bcex ciydasx IpH TNOATOTOBKE OOpa3HOB K aHANM3Y COJECPIKaHUA
HAHOYaCTHL HEOPIaHUYECKOro NPOUCXOXKACHMS (METAUIOB, OKCHIOB MeTal-
J0B, OMHAPHBIX COEIMHEHMH, CHIIMKATOB M AJFOMOCHIMKATOB) CiIEayeT PyKO-
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BoIcTBoBaThC MP 1.2.2639—10, . 6.4.5 (Boga npupoaHbIX BOROEMOB, HC-
TOYHHUKOB BOROCHabxeHus), 1. 6.4.6 (CTOUHBIE M IPYHTOBBIE BOARY), 1. 6.4.7
(monHEIe OTIOXKEHUS), IL. 6.4.4 (06pa31Bl BOXHOM GOpH U dayHsI).

CxeMpl TIpOBEAEHMS SKCIIEPUMEHTOB 110 3JEKTPOHHO-MHKPOCKONMYEC-
KOMY BBLB/ICHHMIO M MICHTH(GUKALUY HAHOYACTHL B NPUPOIHBIX M CTOYHBIX
Bojax MeronoM IIOM mnpencraBieHE! B IPUIOK. 2.

5.7. nenTrduKaiya KBaHTOBBIX TOYEK OCYLIECTBISIETCS HA OCHOBE BEI-
SABJIEHHs Y HUX crieunduyeckor dpayopecueHuny. JnMHbI BONH BO30YXIeHNSs
H 3MHCCHH (IyopecleHIHM ONpEAEIIIOT Ha CIEKTPO(IyopHMeTpe B aBTO-
MartiyeckoM pexMme. FiccnemoBanmio mopsepraeTcs pazbaBieHHas BOAHAS
mucriepcus HaHoMatepHana. MneHTu¢ukauis KBaHTOBBIX TOYEK IPOBOAMTCS
MyTeM CpaBHEHHsA MaKCHMMyMa CIeKTpa (IyOpEeCHEHIMH C MacIOPTHEIM 3Ha-
YEHHEM WM BEIHYMHOH VI CTaHIapTa, a KOIWYECTBEHHOE ONpeleNeHue —
IIyTeM CPaBHEHMA HHTCHCHBHOCTH (pIIyopecieHIMH aHAIM3HPYEMOTo M CTaH-
naprHoro obpasua. ITpy KonuyecTBEHHOM CIIeKTPOoGITyOpHMETPHYECKOM OIl-
peneneHnd HeoOXOMMMO YYHMTHIBaTh HaM4He apTedakToB, 00YyCIOBIEHHBIX
MYTHOCTBIO JUCTIEPCHBIX CPEX X BO3MOXKHBIM HaJIMYMEM B cocTaBe 06pasioB
BEILIECTB — racuTeNeii GIyopecueHumn.

5.8. BrliBneHHe U MASHTHOHKAIMS HaHOYACTHII OPraHWYECKHX IIOIM-
MEpOB NPOBOJUTCA C MCTIONB30BaHMeM IIOM ¢ KOHTPaCTHPOBAHHEM CONAMHM
TSDKENBIX MeTamnoB. KpuTepusaMm uOeHTHOHKAaIuy HAHOYACTHLl SBIIAETCS
pa3Mep 4acTHI] M paclpesieNieHie YacTHI 10 pasMepy. B ciryuae monumepHBIX
4acTHll, HeCymHX (IyOpECLHEHTHYIO METKY, UX BBUIBICHHE M HAeHTH(UKa-
M MOXKET NPOBOJUTECA C HCHONB30BaHHEM METOMA CNEKTPOdIIyopuMeTpHH,
aHaOTHYHO KBAaHTOBBIM ToukaM. [ToaroroBka npo6 ¥ IpoBeIeHHE aHANM3a
OCYIECTBISIOTCSA B COOTBETCTBHH ¢ MP 1.2.2639—10, r.o. 6.3—6.4.

B xauecTBe HOMOJHUTENFHOTO METOAA BBIABICHHA HaHOYACTHII OPraHu-
YeCKMX BEHIECTB B BOAHBIX 0Opa3nax pEKOMEHZYeTCs METON aTOMHO-
cunoBoi MUKpockoruy (nanee — ACM), KOTOPBIH MOXET GbITh HCIIOIB30BaH
OpH HaJMYMH METPOJIOTMYECKH aTTecTOBaHHOH ACM-amnmapaTypsl H METO-
UK MCCAENOBAaHMA, YTBEPXKAEHHBIX B YCTaHOBJICHHOM NOPSAKE.

5.9. Beibop MeTona BEHIABICHHA M MASHTH(GHKALMKM HaHOYACTHI] OGHO-
TEHHOT0 NpPOMCXOXIEHMS MMPOBOJAMTCA Ha OCHOBAHMH CBEJEHHH O COCTaBe
HAHOYaCTHI, MPEAINOIOXKHUTENFHO CONEPKAIMXCA B aHATM3UPYEMBIX O0OBEK-
Tax okpyxaromeit cpexst (JHK-, PHK-copepxaiiye HaHOYaCTHUEI, GenKo-
BBIE HaHOYACTHUIIBI, HAHOYACTHLEI APYTUX THUIOB OHONOIMMEPOB), BKIIOYAs
BHIOBYIO NPHHAMIIEXHOCTE 3TUX MaKPOMOJIEKYII:

o mna JTHK-conmepkamux HaHOYACTHI METOX MIACHTH(DHKALMK — IOIH-
MepasHas nenHas peakuysa (IILIP) ¢ supocnenudHYHbIM OIUToAe30KCUputo-
HYKJICOTHAHBIM npaiiMepoMm B BapuaHTe [P ¢ snexTpodoperudeckum pas-
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ngenenueM wiu IIL[P B peansHOM BpeMeHH (KONMYECTBEHHOE ONpeleNeHue);
Ip¥ NOArOTOBKE NMpo6 M NPOBEAECHHMH aHANH3a CIeAyeT PYKOBOJICTBOBATECS
MP 1.2.2641—10, n.n. 8.2—38.6;

o ;i1 PHK-copepxamux upycos — IILP ¢ obpaTHOH TpaHCKpUNILHEH
(OT) ¢ ABYMSs HETOXKIECTBEHHBIMH BUAOCTIELIMPUIHBIMYI ONHTORE30KCUPHOO-
HYKJICOTHMIHBIMH INpajiMepaMy; MpH NMpPOBEACHUHM aHaiM3a CIEeAyeT Ipuiaep-
JKMBaThCA METOJIMK, YTBEPXKIEHHBIX B YCTRHOBJICHHOM IOPAJKE;

o 11 GesoKcoAepKAlMX HAHOYACTHIL — JBYXBaJICHTHBIH TBepaodas-
HbIA uMMyHObepMenTHEIT TecT (UIPA) B cootBercreuu ¢ MP 1.2.2639—10,
na. 10.1—10.4. B kadecTBe aJbTepHATHBE BO3MOXKHO npuMeHeHne 3@ B
TTAAT ¢ anexkTpod)opeTHYECKHM NEPEeHOCOM Ha HUTPOLEIIOIO3HYIO MEM-
6paHy ¥ HMMYHOGJOTTHHIOM MOHOKJIOHAIBHBEIMH BUAOCHELM(PUIECKUMU
aHTHUTENAMH [IPY HAJIMYMH METOAMK, YTBEPXKAEHHBIX B YCTaHOBJIIEHHOM IIO-
palKe;

® 15 NpOYMX GHOTEHHEIX YacTHIl — METOJ| Ompenensercs cneuuduKoi
aHAIN3UPYEMOro MaTepHana; Ans GONBLIOro Yucia GHOTEHHBIX HaHOYACTHI
MOKeT OBITh HUCIIONB30BAaH MeTOJ GHOTECTHpOBaHMA cneuubudeckoi 6uono-
THYECKON aKTHBHOCTH.
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Mpunoxetxue 1

(I)opma NPOTOKOJIA IKCNIEPHUMEHTA 110 BBISIBJCHHIO H
H}leHTl/lqll/lKaIll/lﬂ HaZHOMAaTEepPHAJIOB B BoJoeMaxX

ITPOTOKOJI

«YT1BEpXAAIO»
PyKOBOIUTENb OpraHU3aLH
«__» r.

. HaumernoBanue OpraHu3auuy, HpOBOlIHBlHCﬁ HCCIEN0BAHUE, C YKa3aHUEM

AKKpEeAXUTAMM Ha 3a4BJIEHHY1O 0611acTh eATEIbHOCTH.

. HanmeHoBaHMe opraHu3aluy 3agBUTEII Ha IPOBEICHUE UCCAENOBAHHMIA.

. HaumenoBanwue o6pasua (nmpo6sr).

. Mecto ot6opa npobst.

. Bpems u mata orGopa npo6kl ¢ yka3aHueM BPEMEHHM Hayalna H OKOHYaHMA

or6opa npobsI.

. Bun npo6sI (Toueunas, o6beaHeHHas) 00beKTa UCCIeNOBaHMS.
. KiimMaTtugeckue ycrmoBus OKpyxkatolieit cpenbl Ha MecTe oT6opa npob

(Temnepatypa BO3yxa, TEMOEpaTypa BOAHI).

. Onpenenenus, BEINOJIHEHHBIE Ha MecTe 0TOOpa npobEkI.

. Cnocob koHcepBauu (IpH HEOOXOXUMOCTH).

. Ocobennoctr 0T60pa ¥ XpaHEHUs NPOOHI.

. IIponomxuTenbHOCTE XpaHEHHU.

. ara nocrasku ofpasua B nabopaTopuio.

. O6opynoBanue, ucnonezyemoe st orbopa npob.

. udp npobsl.

. Iens paboTH B METOABI, HCIIONB3YEMBIE AN JOCTHKEHHUS 3TOH LIENH.
. Mcnone3yemele ctannapTHeie o6pasiibl.

. Pe3ynbpTaTel HCCIEA0BaHAA.

. MeTtponornyeckas XapakTepUCTHKa aHaIHu3a.

. CraTuctryeckas o6paboTka pe3ynbTaToOB UCCIENOBaHU.
. 3aKmoueHHe.

. JomKHOCTh, (paMMINA, MM, OTYECTBO NPOBOJMBIIErO MCCIEAOBAHUA M

€r0 NOAMNMUCH.
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Mpunoxekrve 2

CxeMbl NPOBeJEHMs YIKCIIEPUMEHTOB
N0 3J1eKTPOHHO-MHKPOCKONNYECKOH BU3YAIH3ALMH H
HaeHTHOUKAIINHE HAHOYACTHI B BOXOEMAX
(B coorBercTBuM ¢ MP 1.2.2639—10, n.m. 6.3—6.4)

1. Cxema npoBefieHUs IKCIIEPUMEHTOB NO 3JICKTPOHHO-MHKPOCKO-
MHYeCKOH BH3YAJM3ANHH H MACHTHHUKANNN HAHOYACTHI B NPHPOIHBIX
H CTOYHBIX BOJ2X METOAOM HEraTHBHO OKPAUICHRBIX PENapaToB

OOG1LEKT UCCNeaOBaHU

[Ipuponskie U CTOUHEIE BOADI

Dusuyeckas popma

Kuakocts (CycnieH3na BOAB, CoepXKallias opraHuyec-
KHE U HEeOpraHW4eCKHe MPUMECH)

KonuyectBo Matepuana
U BEIONTHEHHUS Mccre-
JOBaHUM

10—20 cm’ KOHLIEHTp2Ta, NQIly4eHHOro N0CKe MEAIeH-
HOTO BhInapuBaHus 1—2 aM~ QUIBTPATa CTOYHO# BOMKI

Ipuboproe obecneue-
HHe

Ipo60ooT60pHHUK BOABI, POTOPHBIHA BaKyyMHBIH Hacoc
WK BOJOCTPYHHBINM Hacoc, BoasHas O6aHs, mpocseyn-
BAIOLHUI 3/1EKTPOHHBIH MUKPOCKOT, aHAIU3aTOpP U30-
OpaxeHUH, COEIMHEHHDI C 3NEKTPOHHBIM MHKPOCKOIIOM
i uudposas PoTokamepa ¢ MaTpHLeli He HIDKE S Me-
ramyKcesiedl ¥ KOMIBIOTEp

Marepunanst

Kpyrnonosseie koi6bl BMECTUMOCTBIO 2 HIK 3 M €O
wnudom, 06e330neHHsie GUIBTPDI, MUHIET A JNCK-
TPOHHO-MHKPOCKONUYECKUX paboT, 3MeKTPOHHO-MUKPO-
CKOMYYECKHE CETOYKH, IUIACTUHKA TehIOHA pa3MepoM
10 x 20 cM, aBTOMaTHYecKas UneTka Ha 50 MM’ ¢ oaHO-
pa30BBIME HAKOHEYHHKAMH, KOJIOB! BMECTHMOCTHIO

100 cM’, IpoBHpKH BMECTHMOCTHIO 20 CM°, IHMETKH
cTekinsiHHble Ha 1, 2, 10 cM

XuMUYecKue peakTHBbI

dopmBap, Kooauii, aMuIaLeTaT, JMXJIOPITaH, ypa-
HUNAUeTaT, AUCTHIIMPOBaHHas BoAa

Ipenapupopanue o6pas-
1I0B IJISl MCCAEAOBAHMS B
3JIEKTPOHHOM MHKPO-
cKore

Oran | (noarotoBka peakTHBOB U MaTEpUaJIOB K IKCIe-
PUMEHTY):

— npurotosnenue 0,15 % pactBopa popmBapa Ha AUXIIOP-
stane wiH 0,5 % pacTBopa KO/MIOAMA Ha aMHALIETaTe;

— NMOKPHITHE 3AEKTPOHHO-MHKPOCKONHIECKUX CETOYEK
$opMBapoBO# UK KONNOAUEBOH IUICHKOMH;

— upurotosiexue 1,0 % pacTBopa ypaHnlialcTaTa.

Otan 2 (npenapupoBanue 06paslioB Ui INEKTPOHHOMH
MHKPOCKOTHH):

— npo6sI CTOYHO# (MPYHTOBO{) BOXEI PUIBTPYIOT Yepes
obe330neHnbIi 6yMaXkBEblfl GUABLTP, QUIBTPAT IOMEIAKT
B KONIOB), COEAMHEHHBIE C POTOPHEIM BaKyyMHBIM HaCO-
COM HJIH BOJOCTPYHHBIM HACOCOM, (DMIIBTPAT BHINAPHBAIOT
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[poponxenve

npu temnepatype 80—90 °C 1o yMeHbIIeHHs NIEPBOHA-
yansHoro obbema B 100 pas;

— npobb1 PUNBTPATa, KOHLEHTPHPOBAHHOTO BBINIAPHBaHH-
€M, HaHOCST Ha 3J1eKTPOHHO-MHKPOCKOIIHYECKHE CETOY-
KH, MOKpHIThIE HOPMBapOBO# (KONNOANEBOIT) NNEHKOMH;
— CeTOYKH KOHTpacTHpyloT 1,0 % pacTBOpOM ypaHun-
anerara

Uccnexosanue npob
BOJBI B IPOCBEYNBAIO-
IlEM 3JIEKTPOHHOM MHK-
pockone

OCHOBHBIE 3Tansl:

— MpeABapuTENIbHas OleHKa kayecTBa 00pa3lia IpH HU3-
KHX YBEJIHYEHHAX;

— uccnenopanue U GotorpabHpoBaHIe CTPYKTYpbl 06-
pasla Ipu HU3KHX H BBICOKUX pa3pelleHHX;

— MOMCK HaHOYaCTHL B CTPYKType o6pasia;

— dotorpaduposanne 10 cnyuaisrix noneit usobpaxe-
HUS CTPYKTYpHI 0Opasua

AHanHu3 3n1eKTpOHHO-
MHKPOCKOITHYECKUX U30-
OpaxceHnH CTPYKTYpbl
HaHoMaTepuana (npo-
AyKTa) B npobax BOAbI

OcHOBHBIE ITAMNBI:

— BU3YaJH3allia HAHOYACTHL B CTPYKTYpPE BOJBI;

— MopdhoMeTpuYecKrii aHaNi3 HaHOYACTHL,

— onpezeneHue cTeneHy noauMopdhusMa HaHOYaCTHL B
BOJE,

— omnpejeneHHe CTeNeHH arperupoBaHHOCTH HaHOYaCTHIL
B BOIE

OcHoBHbIE mapaMeTps U
XapaKTepPHCTHKH HaHO-
MaTepHana B NIpHpoz-
HBIX, CTOYHBIX BOJaX AN
BBIJIAYH 3aKITIOYEHUS

CTpyKTypHBle U MOPhOMETPHYECKHE XapaKTEPHCTHKY
HaHOMaTepHaa:

— Hanuyue yactrl pasmepamn 1,0—100,0 M B oOpasue;
— YPOBEHB 3JIEKTPOHHO-ONTHYECKOi NIOTHOCTH YaCTHL;
— dopMa gacTu;

— k03 dunueHT GOpME HaHOYACTHI;

— CcTemneHb noiuMophu3Ma HAaHOYACTHL B BOAE;

— CTeNeHb arperauyi HaHOYacTHIL B BOJIE;

— XapaxTep pacnpejeleHus BaHoYacTHIl B BOJE

2. Cxema npoBeAeHMA 3KCIEPHMEHTOB MO 3JIEKTPOHHO-MMKPOCKO-
NMYeCKOH BH3YANH3AUMK M HIACHTHPUKAUMH HAHOYACTHMIL TBEpAOil
(ppaKumn CTOYHBIX H TPYHTOBBIX BOJ

Bup HCCeayeMoro MaTtepmuana

Teeppas Gppakuus CTOYHBIX M TPYHTOBBIX BOJ

AyEeMOro MarepHana

Dusuyeckas popma uccne-

Ocanok

KonuyecTBo Matepuana i1
BBINIONIHEHHS MCCIIENOBaHUI

100—150 mr Bnaxcsoro o6pasua

IpuGopuoe o6ecneueHue

TepMocTat, yasTpaMHKPOTOM, Ipubop AN H3ro-
TOBJIEHUS HOXeH s yNbTpaMHKPOTOMA, NIpOCBe-
YHBAIOIIMI 3NEKTPOHHBIH MUKPOCKOTI, aHANU3aTop
n306paxxeHuH, COEAMHEHHBII C 3JIEeKTPOHHBIM
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MpogomnxeHve

2

MUKPOCKOIIOM HUJIH un(bpoaaﬂ (bOTOKaMepa C MatTpu-
Heif He HKe 5 Meramukceae H KOMIIBIOTEP

Marepuansi

TTMHLET 114 3/1eKTPOHHO-MUKPOCKONHYECKHX paborT,

3JIeKTPOHHO-MHKPOCKOITHYECKHE CETOYKH, IIAaCTHH-

Ka TeuioHa pasmepoM 10 x 20 cM, aBTOMaTHYECKAs

numeTka Ha 50 MM~ ¢ OOHOPa30BBIMH HaKOHEYHHKa-

MH, KoNGbI BMeCTUMOCTHIO 100 cM’, IpoGHpKH BMe-

?Bumogcrslo 20 CM3, MUTETKH cTeKIAHHbIe Ha 1,2 1
cM

XuMmuueckue PCaKTHUBEI

I'nyTtapoBsiii altaeriy, YeTHIPEXOKUCH OCMHUS, KaKO-
JWNAT HAaTPHA, STHIOBBIA CITHPT, aOCOMOTHEIR ITH-
nosslit cnupt umy 100 % aneroH, snoKCHAHBIE CMO-
JB! (apaULAMT MM 210H), opMBap, KOJLUTOAN, aMIII-
alleTaT, JUXJIOPITaH, ypaHuialeTaT, IMTpaT CBHHLA,
JUCTHUIMPOBAHHAd BOZA

IToaroroBka o6pa3uoB and
MCCNIEJOBAHUSA B INEKTPOH-
HOM MHKpOCKOIe

Jran | (moAroTOBKa PEakTUBOB U MAaTepHaNoB):

— npurotoBneHue 4,0 % pacTsopa IriyTapoBOro ab-
peruna Ha 0,01 M xaxoaunatHoM 6ydepe (pH 7,2);
— npurotosaesue 2,0 % pacTBopa YETHPEXOKUCH
ocMmus Ha 0,01 M xakoaunatHoMm 6ydepe (pH 7,2);
— NPUTOTOBNEHHe 6aTapey CIHPTOB BO3pacTalonlei
KOHLIEHTpAaLUH;

~ TIPUTOTOBJIEHHE CMecU aBCONOTHOrO CIIUPTA U
3MOKCUAHOM CMOIIBI (apallIuTa);

~ npurotosnenue 0,15 % pactBopa ¢popmBapa Ha
auxjiopatade nin 0,5 % pactBopa KOIOAUA Ha
amMMaLeTare;

— NMOKPBITHE 3NIEKTPOHHO-MUKPOCKOITHYECKHX CETO-
4ek GhOopMBapoBOif (KOJITOIHEBOH) NIICHKOH;

— npurotosieHHe 1,0 % pacTBopa ypaHunaieTara;
— NMPHTOTOBJIEHHME PAaCTBOpA LMTpPaTa CBHHLA;

— MPHUTOTOBJICHHUE 3MOKCUAHON CMOJIBL.

Oran 2 (npenapupoBanue 06pasioB):

— npobul ocazka GHUKCHPYIOT U MHAaKTHBHPYIOT B
4,0 % pacTBOpe IIyTapoBOTo anpaeruna Ha 0,01 M
kakoaunarioM 6ydepe (pH 7,2);

— 06pasusl nodukcupyror B 2,0 % pacTBOpe 4eTHI-
pexoxucu ocmus Ha 0,01 M kakoaunarHoM 6ydepe
(pH 7,2);

— cOpasup! ZernapaTHpyIOT B HECKOJIBKUX CMEHAX 3TH-
JIOBOT'O CIHPTa C BO3pacTalolleil KOHUeHTpauuei;
— 06 pasupl BEIAEPKHBAIOT B TPEX CMEHaX abCcoMoT-
HOTO 3THIIOBOrO CITMPTa WY alleTOHa;

— 06 pa3ipl IPOMHTHIBAIOT B TPEX CMEHAX abcomoT-
HOT'O 3THJIOBOr'O CIUPTA U apaniura;
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Mpogomxkexne

2

~ 00pa3iibl 3a1UII0YAI0T B apaiinT U MOIUMEPU3YIOT
B TeyeHue 72 ¥ npu Temneparype 60 °C;

— Ha yNBTPAaMUKPOTOME CTEKIIIHHBIM HOXOM M3 06-
Pa3LOB OCa/Ka CTOYHBIX (NMPUPOAHLIX) BOA MOy 4aloT
YABTPaTOHKME cpe3b! TomuuHoH 30,0—60,0 Hm;

— YJABTPATOHKHE CPe3bl MOHTHPYIOT Ha 3/1EKTPOHHO-
MHKPOCKONHYECKHE CETOUKH, NOKPHITEIE HopMBapo-
BOH IIEHKOMH;

— YABTPATOHKUE CPe3bl HAHOMATepHala OKPAlIHBAXT
uuTparoM cBuHUa H 1,0 % pacrsopomM ypaHunauerara

UccnenoBaHue ynbTpacTpyk-
TYpBl 0CaziKa CTOYHBIX (TPYH-
TOBBIX) BOJ| B IIPOCBEYH-
BAIOLUEM INIEKTPOHHOM MHK-
pockone

OcHOBHEIE 3Tansl:

— npeaBapuTeIbHAA OUEHKa KayecTBa obpasua npu
HH3KHX YBETHYEHHAX;

— HccnenoBaHne U oTorpadbipoBaBRHe CTPYKTYPh
obpasla npi HU3KUX M BEICOKHX paspellieHusX;

— MOKCK HAHOYACTHI] B CTPYKTYpPE O0Canka CTOYHBIX
(npuponaHBIX) BOA;

— dororpaduposanue 10 cinyyadneix noneit uso-
BpaxkeHus yNbTPaCTPyKTypPbl OCafKa CTOYHBIX (TIPH-
POZHBIX) BOA

ARanu3 316KTPOHHO-
MHKpPOCKOMNHUYECKHX U30-
6paskeHHH yAbTPacTpyKTYyphl
ocajKa CTOYHBIX (IpyHTO-
BbIX) BOJi, COIEPXKALIETO
HaHOMaTepHalbl

OCHOBHBIE 3TAIbI:

— BU3yaNnu3auua HAHOYACTHIL Ha YILTPATOHKUX Cpe-
3aX 0CafKa CTOYHBIX (TIPUPOJHBIX) BOL,

— MopdoMeTpHyECKNH aHANH3 HAHOYACTHL B CTPYK-
Type 0CanKa CTOYHBIX (TIPUPOAHBIX) BOA M KJIETOK
THAPOGHOHTOR, MEKPOOPIraHH3IMOB;

— omipeneneHNe CTerleH! IoNMMopdu3Ma HaHoYa-
CTHU B CTPYKTYpPE 0Caxa CTOYHBIX (TIPUPOIHBIX)
BOJ M KJIETOK MHKPOOPIaHH3MOB;

— OLIEHKa CTCNCHH 3arpyXeHHOCTH THAPOCHOHTOB H
MEKpoGOB HaHOYACTHIIAMH (YMCIIO HAHOYACTHLL Ha
OIHY KIETKY)

OCHOBHBIE NapaMeTpsl H
XapaKTEPHCTHKM HAHOYACTHLL
(naHOMaTepHana) B CTpyKTy-
pe ocajika CTOYHBIX (FPYHTO-
BBIX) BOX Ul BbLAAYH 3a-
KIIOYCHUA

CTpyKTypHble H MOpHOMETPHYECKHE XapaKTEPUCTH~
KU HaHOMaTepuaa:

— HaiM4Me yactui pasmepamu 1,0—100,0 sm B
ocafiKe CTO4YHBIX (IPHPOAHBIX) BOJ,

— YPOBEHb IEKTPOHHO-ONTHYECKOf MIOTHOCTH Ha-
HOYacTHL;

— (popMa HaHOYACTHLI;

— ko3 dHLHeHT GOPMBI HAHOYACTHL

— CTENeHb NoaMMopdH3Ma HaHOUACTHLI B MaTepualle;
— CTENEeHb arperupoBaHHOCTH HaHOYACTHL, B 0bpaslie;
— CTENEeHE 3arpyKeHHOCTH MHKpoOOB HaHOYaCTHIIAMHU
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3. Cxema nmpoBedeHHs IKCHEPHMEHTOB MO 3JIEKTPOHHO-MHKPOCKO-
NUYecKoil BU3YaNH3aNHMKX M MAEHTH(PUKALMM HAHOYACTHI B PacTBOPH-
Mol GpaKknMH AOHHBIX OTJIOXKEHHH METOZOM HEraTHBHO OKpaMIEHHBIX

Nnpenaparos.

OO6BeKT HccefoBaHuA

BoaHas cycrieHsus noussl (rpyHTa, JOHHBIX OT/IO-
SKEHHIA)

®dusnueckas opma

XKunxkocts (BogopacTBopiiMas Gpakius JORHBIX
OTJIOXKEHMIA)

Konuuectro marepuana ana
BBITIOJIHEHUS UCCJIEI0BaHHH

10—20 cm’ bunpTpaTa, NOMYYEHHOro MOCHe Mefl-
JIeHHOT0 BEIMapyBaHnA 1—2 oM’ GUIBTpaTa BOLO-
pacTBOpUMO# $pakLiK NOUBH! (IPYHTA, ZOHHKIX
OTJIOXKEHHUIH)

[puGopHoe obecneueHne

TIpo600oT60pHUK BOAKI, POTOPHBIH BaKyyMHBEIH Hacoc
WIN BOROCTPYHHEIA Hacoc, BoadHas 6aHs, npocae-
YHUBAIOLHMI 371EKTPOHHEIR MUKPOCKOII, aHAIU3aTOP
1300 pakeHHH, COeAUHEHHBIH C 3IEKTPOHHBIM MHK-
poCcKoNoM unu uudposas horokamepa ¢ Marpuueit
HE HUXE 5 Meranukceneil i KOMIBITep

Marepnansi

KpyrnooHnsie K0N6E BMECTHMOCTBIO 2 U 3 AM°
co uudoM, obeszoneHHbIe GUALTPLI, MUHLET A8
3NeKTPOHHO-MHKPOCKOINYEeCKUX paboT, 3A€KTPoH-
HO-MHKPOCKOIIMYECKHE CETOYKY, [IaCTHHKA Tedo-
Ha pasMepoM 10 x 20 cM, aBTOMaTHYECKas MHUNETKA
Ha 50 MM~ ¢ OAHOPA30BBIMH HAKOHEYHUKAMH, KOO
BMeCTHMOCTEIO 100, npob1pky BMECTUMOCTHIO

20 cM’, MUNETKM CTeKAHHbE Ha 1, 2, 10 o’

XuMHYecKue peaKTHBLI

®opmeap, KONNOAMH, aMUIIALIETAT, AUXJIOP3TaH,
ypaHunauerart, JMCTHIUIMPOBaHHAs BOAA

IpenapupoBanue 06pasios
IUISL ACCIIEI0BAHUS B JJ1€K-
TPOHHOM MHKpPOCKOIE

Jtan | (IOATOTOBKA PEeaKTMBOB U MATEPHANIOB):

.| - npurorosrenue 0,15 % pacreopa popmsapa Ha

nuxnoparade win 0,5 % pactBopa KOMIOAHA Ha
amunaierare;

— NOKPBITHE 3NEKTPOHHO-MUKPOCKOMHYECKHX CETO-
4ek (popmBapoBoil (KONTOANEBOI) ITEHKOIH;

— npuroTosneHue 1,0 % pacTBopa ypaHunauerara.
Oran 2 (npenapuposanue 06pa3uoB 44 dNEKTPOH-
HO¥ MHKPOCKOITMH):

— IPO6BI_ NOHHEIX OTIOXKEHHH 1 AM® CyCTIEH3HpYIOT B
1—2 v’ AUCTWUIHPOBAHHOMN BOJBI; MONYYEHHYIO
CYCTICH3UIO QUABTPYIOT YEPE3 HECKONBKO CHOEB
MapJ V18 yOaleHus KPYIHBIX HepacTBOPUMBIX
YacTHL JAOHHBIX OTIOXKEHHMIN; NEPBHUYHBIA GuILTpar
CYCIICH3MH NOYBH! GUIBTPYIOT Yepe3 00e30neHHbIH
GuiabTp; GUNBTPAT BEIMBAIOT B XUMHYECKH YHCTHIE
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fMpopomkenve

kon6bl, COENHHEHHBIE C POTOPHBIM BAKYYMHBIM HAcO-
COM HJIH BOZOCTPYHHBIM HACOCOM, BHINAPHBAKOT Ha
BOAAHOM GaHe npu Temnepatype 80—90 °C no
yMeHblllenns obbeMa npo6sl Boas! B 100 pas;

— fociie BBINIapHBaHUsA NTPO6K] M3 pacTBOpUMO# Ppak-
LM NOYBH (FPYHT2, AOHHBIX OTJIOXKEHHMI) HAHOCAT Ha
3N1EKTPOHHO-MHKPOCKOIIHYECKHE CETOUYKH, NOKPHITHIE
¢$opMBapoBoli (KOLIOANEBOI) MIIEHKOI!;

~ CETOUKH KOHTpacTupyoT 1,0 % pacTBOpoM ypaHMII-
auerara

HccnenoBanue npo6 pac-
TBOPUMOI1 GpaKuy MOYBEI
(rpyHTa, AOHHBIX OT/OXeE-
HUH) B IPOCBEYHBAIOLIEM
3JIEKTPOHHOM MHKpPOCKONE

OCHOBHBIE 3Tankl:

— MPeABapUTENbHaA OLEHKA KadecTBa 06pasiua npu
HHU3KHX YBEIHICHMSAX;

— uccrnenosanue U GpororpadpupoBaHue CTPYKTYPH!
obpasla npy HU3KHUX U BLICOKHX paspelieHusX;

— TIOHCK HaHOYacTHIl B CTPYyKType oOpa3ila;

— ¢ororpadbmposanue 10 cny4daitHsix nonei usobpa-
JKEHHS CTPYKTYpHI 00pa3la

AHaNIN3 3NEKTPOHHO-
MHKPOCKONUYECKHX H30-
6pakeHuii CTpyKTypBl
‘HaHOMaTepHana (MpoxyK-
Ta) B npobax pacTBOpUMOit
(bpakuyK J0HHBIX OTJI0XKE-
HHHA

OCHOBHBIE 3Tankl:

— BU3yaNM3aLHg HAHOYACTHI] B PACTBOPHMOIi bpakuuu
JOHHEBIX OTJIOXKEHHH;

— mopboMeTpuyeckuii aHaTH3 HAHOYACTHLI;

— ompeaeneHHe CTEIICHH HoNMUMOpdH3Ma HaHOYaCTHIL
B paCTBOPMMOIi (paKlK DOHHBIX OTIOXEHHI;

— CTeNeHb arperaliy HaHo4acTHl B pacTBOPUMOiA
(bpaKLuy ZOHHBIX OTII0)KEHUIA

OcHOBHBbIE NTapaMETPHI ¥
XapaxKTepUCTUKU HAHOMa-
TepMajia B paCTBOpUMOM
¢dbpakumuy JOHHBIX OTJIOKE-
HWH 1)1 BBIIAYH 3aKli04e-
HHSA

CrpyxTypHBIEe # MOPHOMETPHYECKHE XapaKTEPHCTHKH
HaHOMaTepHana:

— HaJIM4He yactuy pasmepamu 1,0—100,0 HM B o6pasue;
— YPOBEHb NEKTPOHHO-ONTHYECKO#H [NIOTHOCTH YacTHLI;
— dopMa HacTHIL;

— k03 uumeHT PopMbI HAHOYACTHL;

— CTeNeHb NOAMMOpPH3IMa HAHOYACTHIL B PaCTBOPH-
MOt ppaxuyy JOHHBIX OTIIOXKEHMUIA;

— CTeneHb arperMpoBaHHOCTH HAHOYaCTHLL B PacTBO-
pHMOii (paKiu JOHHBIX OTIOXKEHUIT;

— XapaxTep pacnpeaeneHns HaHoYacTHIl B paCTBOPU-
MO ppakIMH JOHHEIX OTIOKEHUH
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4. Cxema npoBefeHHS JKCIEPHMEHTOB IO 3JIeKTPOHHO-MHKPOCKO-
NUYeCKOl BH3YaNH3ANHH H HACHTHQUKANMHA HAHOYACTHI B TOHKOH

CTPYKTYpe HepacTBOPHMO#
YAbTPATOHKHX CPe30B

(bpakuum JIOHHBIX OTIOKEHHH MeTonOM

Bun vccnenyemoro Matepuana

Hepactsopumas ¢ppakuus noyss! (TpyHT2, A0H-
HBIX OTJIOKEHHI)

Dusnueckas popma uccnenye-
MOT0 MaTepHaia

BnaxHas Macca

KonuuectBo Marepuana ajis
BBINOJMHEHNUA MCCIIEA0BaHUHA

100—150 mr saasxHo# Macchl (ocagxa)

IMpuGoproe obecneueHne

Tepmocrart, yasTpaMHKpPOTOM, IPUOOP AN U3ro-
TOBNIEHHs HOXEH 1A yNBTPaMHKPOTOMA, 1Ipo-
CBEYMBAIOLIUI EKTPOHHBI MHKPOCKOII, aHa-
Ju3aTop H300paKeHNH, COeJMHEHHBIH C 31eK-
TPOHHBIM MMKpOCKONOM UM udposas poroka-
Mepa c MaTpulieil He Hike 5 Meranukceneii u
KOMTIBIOTEP, hoTockanep, HOTOyBEAHIHTEND

Matepuans!

ITunueT Ans 31eKTPOHHO-MHKPOCKOMTHYECKUX
paboT, 3NEKTPOHHO~-MUKPOCKOITHYECKHE CETOY-
KM, NnacTHHKa TeduioHa pasmepom 10 x 20 oM,
aBTOMATHYECKas [MNETKAa BMECTUMOCTBIO

50 MM’, C OIHOPA3OBBIMH HAKOHEYHUKAMH, KO-
651 BMecTHMOCTbIO 100 cM?, npo6UpKH BMECTH-
MocTbio 20 cM’, nunerku Ha 1,2,10 cMm

Xumuyeckue PEaKTHBbI

I'nyrapoBelit anpierux, 4€TIPEXOKHCE OCMHA,
KaKOZIMNaT HaTpus, STMNOBbLIHA cnHupT, abComoT-
HB1H 3THAOBLIHA cnupT unu 100,0 % aneroH,
STMOKCHAHBIE CMOJBI (ApaiAUT MITH 3T0H), opM-
Bap, KONIOAMH, aMHJIALIeTaT, IMXJIOP3TaH, ypa-
HHJIALETAaT, IUTPAT CBUHIIA, AUCTHILNUPOBAHHAR
BOJA

Ipenapuposanue obpasuos

Ortan | (HOAroTOBKAa PEaKTHBOB U MaTepHaoB):
— npurotoenexue 1,0 % pactropa ypanuiauerara;
— NPUTOTOBJIEHHE PAcTBOpA LIUTpaTa CBHHLIA;

— [NPUrOTOBJIEHHE SMOKCHIHON CMOMNBI.

Oran 2 (npenapuporaHue 06pasno.):

— obpazust pukcupyror B 4,0 % pacTsope riyra-
posoro anbaeruaa Ha 0,01 M kakogunaTHom
6ybepe (pH 7.2);

— npo6r1 nodukcupyroT B 2,0 % pacTBOpe YeTHI-
pexokucu ocMus Ha 0,01 M kakonunatHoM Oy-
pepe (pH 7,2);
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(MpogonxeHune

2

— obpasipl JernapaTHpyIOT B HECKOJIBKUX CMEHaX
3TUJIOBOTO CIIUPTa C BO3PACTAIOIUEN KOHLIEHTpaLuHu-
eil, 06pasnb! BHIIECPKHBAIOT B TPEX CMEHaX abco-
JIOTHOTO 3THIIOBOTO CITUPTA MM ALIETOHA;

— 06pa3ubl MPOMUTHIBAIOT B TPEX CMeHax abco-
JIOTHOTO 3THUIIOBOTO CIHUPTA ¥ apanjuTa;

— o6pasupl 3aKIH0YAIOT B apanguT U NMoauMepH3y-
10T B TeyeHue 72 4 npu temnepartype 60 °C;

— Ha yJIbTPaMUKPOTOME CTEKJITHHBIM HOXOM H3
06pasuoB HEPAaCTBOPHUMOM (ppaKkLUK nouBk (FpyH-
T4, JOHHBIX OTJIOKEHUH) N0JYYal0T YIbTPaTOHKHE
cpesr TonuuHo 30,0—60,0 HM;

— YJIBTPaTOHKHE CPE3bl MOHTHPYIOT Ha NEKTPOH-
HO-MHKPOCKOITMYECKHE CETOUKH, NOKPLITEHIE
¢dopmBapoBoOH MIEHKOH;

— YNBTpPaTOHKME CPE3bl HAHOMATEpHaa OKpalu-
BalOT uuTpaToM cBuHUa ¥ 1,0 % pacTropoM ypa-
HujaleTaTa

Hccnenopanue yabTpacTpyk-
TYpHI HepacTBOpHUMOH dpak-
LMH JOHHBIX OTJIOXKEHHUH B
NPOCBEYHBANIUEM 3JIEKTPOH-
HOM MUKpoOckone

OCHOBHEI€ 3Talb!:

— NpeiBapUTeNIbHAS OLEHKa KayecTBa ofpasLia npu
HU3KUX YBEIUYEHHUAX;

— ncenegoBaHue U pororpadUpoBaHKe CTPYKTYphI
obpasiia Ipy HH3KMX ¥ BEICOKUX paspelleHnsx;

— NOHCK HAHOYACTHL B CTPYKTYPE HEPACTBOPUMOH
(bpakM AOHHBIX OTIOKEHUH;

— doTorpaduposanne 10 cnyyaitHbIX nonei u3o-
6paxkeHHs YIbTPaCTPYKTyphl HEPACTBOPUMOH
(bpakUyK NOHHEIX OTIOXKEHHUH

AHau3 31eKTpOHHO-
MHKPOCKOMUYECKUX M306pa-
KeHUi

OCHOBHBIE 3Tankl:

- BM3yaJIi3allusa HaHOUaCTHL Ha YNbTPaTOHKHUX
cpesax HepacTBOpHUMOH (PaKkUUK JOHHEIX OTIIO-
JKEHU#;

— MOppOMETPHIECKUIi aHANM3 HAHOYACTHLL B
CTPYKType HEpacTBOPHMOM GpaKiiMK AOHHHIX OT-
JIOXeHu#;

— OMpeAENeHHE CTENEeHH NoNMMopdH3Ma HaHOYa-
CTHUI B CTPYKTYPE HEPACTBOPUMOi (pakiuy JOH~
HBIX OTJIOXKEHMIA;

— OMpeNENICHHE CTENEHHN arperaluy HAHOYACTHIL B
CTPYKTYPC HEpPacTBOPUMO# QpaKUNy JOHHKIX OT-
NOXKeHHH
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Mpoaomkexue

1

2

OcHOBHBIE TapaMeTphl U Xa-
PAKTEPHCTHKH HAHOYACTHH
(HaHOMaTepHnana) B CTPYKType
HEpPAcTBOPUMOH dpakuuu
JOHHBIX OTJIOXXEHUM Ak BHI-
JayH 3aKII0YEHHS

CrpykrypHble H MOP)OMETPHIECKHE XapaKTepH-
CTYKY HaHOMaTepHana:

— Hanuume yactuy pasmepamu 1,0—100,0 Hm B
HEepacTBOPHMOMH GppaKUMH JOHHBIX OTIOXEHHIA;
— YPOBEHbB 3JIEKTPOHHO-ONITHYECKOH MIOTHOCTH
9acTHIl;

— ¢opma yacTuLy,

— K03bdHUHEHT GOPMEI HAHOYACTHL;

— CTpYKTYpa penbeda NOBEPXHOCTH HaCTHLL;

— CTeneHs NONUMOp(HU3IMa HAHOYACTHI] B MaTe-
puane;

— CTENeHb arperPOBAHHOCTH HAHOYACTHIL B He-
pacTBOpuMO¥ (paKLUH JOHHBIX OTIOXEHHUH
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Mpunoxerue 3
pekomeHayemoe)

TepmuHbl U onipeneeHns

BeHTOC — COBOKYITHOCTh MaKpOOPTaHH3MOB, OOHTAIOLIMX Ha JHE BOJOEMOB.

Boaublil 00bEKT — COCPENOTOYEHKE BOJ Ha MOBEPXHOCTH CyIIX B ¢op-
Max ee penbeda (BOXOTOKHM — PEKM, Py4ybH, BOJOEMBI — MOps, 03epa, BOJO-
XpaHMIIMIIA, IpyAsl, 60on0Ta), TM60 B Heapax (TMOA3EMHBIE BOBI), MMEIOILEE
rpaHuiE], 00beM K 4ePTHI BOMTHOTO PEXHMA.

Boxo3aGopHasi CKBa)XXHHA — CKBaXHHa A4 3a00pa NOA3EMHEBIX BOI,
o6opynoBaHHasg o6CcanHBIMK TpYOaMu ¥ GHUIBTPAMHU.

Boxo3aGopHoe coopyskenne (Boao3abop) — rHAPOTEXHHYECKOE COOPY-
JKeHHe A/ 3a60pa BOAbI U3 UCTOYHMKA IIUTHEBOTO BOAOCHAOKEHNS;

BoaoorBenenune — mo6oii cOpoc BOA, B TOM YUCIIE CTOYHBIX BOX M (MaM)
APCHAXHBIX BOA B BOAHBIC 0OBEKTEL.

Bonononb3oBaHue — HCIIONB30BaHUE PA3THYHBIMU CNOCOGaMHU BOIHBIX
00BEKTOB AN yOOBIETBOPEHHUs NMOTPEOHOCTEH CYyOBEKTOB, MYHHUIMIIAIBHBIX
06pa3oBaHuii, GPU3HYECKUX UL, FOPHANYECKUX JIMLL.

Bononoas3oBaTesb — IOpAAMYECKOe I GH3UYECKOE JIMIIO0, KOTOPOMY
MPEeNOCTaBJIEHO NPaBO NONB30BaHNUA BOAHBIM OOBHEKTOM.

JoHHbIE OTJIOZKeHHs — AOHHBIE HAaHOCHl U TBEpJblE YaCTHLb, 06pa3o-
BaBLUMECH M OCEBIIME Ha AHO BOAHOTO OOBEKTa B pe3yabTaTe BHYTPUBOIOEM-
HBIX (PU3UKO-XHMUIECKHX H GHOXMMHYECKUX IPOUECCOB, NPOUCXOMAIIUX C
BEIleCTBaMH KaK eCTECTBEHHOTO, TaK M TEXHOTEHHOTO MPOUCXOMXACHUA.

JApenaxuble BOAbI — BOAEI, OTBOA KOTOPBIX OCYIUIECTBIAETCS IpEHaX-
HBIMH COOPYXXEHUAMH 111 cOpoca B BOAHBIE OOBEKTHL.

3arpsi3HeHHe BOIHBIX 00BLEKTOB — BHECEHME YETOBEKOM IIPAMO MM
KOCBEHHO BEIUECTB, MHKPOOPTaHU3MOB MIIM SHEPTHH B BOAHYIO Cpexy, KOTO-
past IPUBOAUT MM MOXKET NMPHUBECTH K NMOCNEACTBUAM, ONACHBIM AJIA 310pPO-
BBbA YeJIOBEKA, K OTPaHWYECHMIO W/HIH YXYALICHUIO YCIOBUH BOIOIONb30Ba-
HHsI HACCJICHHUA.

30HA CAHHTapHON OXPaHBI MCTOYHMKOB BOXOCHAGKEHMS M 30HA
peKpeauuH BOAHOT0 00beKTa — BOAHBIA 00BEKT MM €ro y4acTOK C Ipuie-
TalolIUM K HeMy Oeperom, HCTIOIB3yEMBIH Al OTABIXA.

HcTroyHnK NMMTLEBOro BOJOCHAGKEHMS] — MOBEPXHOCTHBIA MM HOX-
3eMHBIH BOAHBIA O0BEKT (MJIM €ro 4acTh), BOABI KOTOPOTO OTBEYAIOT yCTa-
HOBJIEHHHIM TpeCoBaHMAM IO O€30MacHOCTH M MCHONB3YIOTCS WIH MOTYT
6HITH UCTIONB30BAHEI 171 3a60pa B CHCTEMBI [TUTHEBOTO BONOCHAGKEHMS.

Kontponnsasa mpo6a — yacte npoObl, xpaHsmascs B JabopaTopuu,
HpOBOASAIIEH HCCIeOBaHNS, WM Y Blajelblia NPOAYKIMM ¥ NpeaHa3Ha4yeH-
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Had RIS MOBTOPHOTO WIIH apOUTPaXKHOTO HCCHEAOBaHUA UIH BO3HUKHOBEHUM
CIIOpOB IO pe3yNIbTaTaM MPOBEAEHHBIX HCClIeJOBaHUH.

JlabopaTopHasi mpo6a — (koHewHas npoba MIM penpe3cHTaTHBHASA
4acTh KOHEYHOH MpoOsI) yacTh cpenseil npoOkl, NpeaHasHadeHHas Ansd Gop-
MHpOBaHHs TecToBOre ofpasua (06pasuoB), HampaBlIseMOro Ha HCCHENOBa-
HUS (MOCTaBJIEHHOTO B J1aOOPAaTOpHIO), ONpEAeIEHHas HOPMaTHBHEIMY JOKY-
MEHTaMH, ¢ LENbI0 MOATBEPKICHUSA COOTBETCTBUA KOHTPONMUPYEMOro 00Bex-
Ta YCTaHOBIIEHHBIM TPEOOBaHMIM.

HopMaTuBHBIE JOKYMEHTHI — TOCYAapCTBEHHBIE (HalMOHAJIBHBIE
craupapTsi) (ITOCT), canurapusie npasuna U HopMsl (CaulluH), Metoouye-
cxue ykasanus (MY), ycTaHaBNIHBAIOIMEe HOPMEI, NPABHIA, MeTonm B TOM
4HclIe 1o 0TOOpY, YIaKoBKe, JOCTaBKE M XPaHEHHIO Ipo6.

O6beannennasn (cocraBHasi) Npoda — COBOKYNHOCTH OTOOpaHHEIX B
HIEHTUYHBIX YCIOBHUSAX TOYEYHBIX NMpo6, NpeaHa3HadeHHas UL COCTaBIEHUST
cpennet mpobel. O6beanHEHHYIO (COCTaBHYIO) NPo6Y MONXYYaloT paBHOMEp-
HBIM TI€PEMEIIMBAHNEM NIEPBUYHBIX Po6 (37EMEHTOB).

OTt6op nmpo6 — mpoLeaypa Mo BBIAEHEHHIO MM COCTaBIECHHIO NpoOsI,
UCIIONB3yeMasd OIS NPHUHATHA PEICHHS O COOTBETCTBHMHM JIOTA NPOLYKLMH
YCTaHOBJIECHHBIM TpeBGOBaHUAM.

OxpaHa BOOHBLIX 00BEKTOB — CHCTEMa MEPONPUSATHIA, HallpaBJIEHHBIX
Ha COXpaHEHUE ¥ BOCCTAHOBJIEHHUE BOAHEIX OOBEKTOB.

IIoBepXHOCTHBIE BOABI — BOABI, NOCTOSHHO MM BPEMEHHO HaXOns-
IHecs B IIOBEPXHOCTHBIX BOAHBIX OOBEKTaX.

ITonzemMHBIe BOABI — BOJAEI, B TOM YHCIIEe MAHEpAIbHEIE, HAXONAIIMECS B
TIOA3EMHBIX BOJHBIX OOBEKTaX.

IIpoGa (pempeseHTaTHBHas Npo0a) — OAHA MM HECKONBEKO EIUHHI
(06BEMOB) BelleCcTBa, OTOOPaHHBIX YCTAHOBIEHHBIMH CIIOCOOaMH H3 COBO-
KYHHOCTH, TO3BONAIOIAsA NOMYYHTs HHGOPMALMIO O 3a/laHHOM XapakTepH-
CTHKE COBOKYIHOCTH U SBJITIOILAACA OCHOBOH JUlSl IIPMHATHSA pELIEHHS O CO-
BOKYIIHOCTH, BELECTBE.

IIporpamMmMa oT6opa npo6 - 3alulaHUPOBaHHAA MPOLEAYpPa, BKIIOYal0-
mas cxemy otbopa npob, onpeaesiomas Heo6Xo0aUMoe KONUYECTBO IEMEH-
TOB, GOPMUPYIOIIHKX Npoby, YUHTHIBAIOMAsS BUAB KOHTPONMPYEMBIX Xapak-
TEPHUCTHK, KOTOphle HEOOXOAMUMBI IS OLIEHKH CTaTyca MCCIeAyeMOoro o6bex-
Ta, IO KOTOPOMY OH OyneT KranuduNUPOBAH KaK «COOTBETCTBYIOIIMI» WK
«HECOOTBETCTBYIOLIMI» YCTAHOBJICHHEIM TPeOOBaHHSM.

IIyHKT BOAOMOIB30BAHAS — YYacCTOK BOJHOrO OOBEKTA, IPaHMIIBI KO-
TOPOTO YCTaHOBJIEHHI B COOTBETCTBUH C TpeOOBaHUAMH AEHCTBYIOIIETO 32K0-
HOJIaTeJILCTBA, MCIIONIB3YeMBIil HaceleHHeM Ul BOXOCHaG)KEHUS M pekpea-
IIMOHHBIX LieneH.
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Pexpeaunonsoe BOAONOJIL30BAHME — MCIIOJIB30BAHHE BOJJHOTO OOBEK-
T4 WY €T0 Y4acTKa AJIA KyllaHHs, 3aHATHS CIIOPTOM M OTABIXA.

Crounble BOABI — BOAOFEI, CGpOC KOTOPBIX B BOLHBIE 00BEKTHI oCyuIecT-
BJISE€TCA IOCIE MX HCHOJB30BAHMSI, MM CTOK, KOTOPHIA OCYINECTBISETCS C
3arpAa3HeHHON TEPPHTOPHH.

Toveunas npofa — HEKOTOPOE MHUHUMAJNBHOE KONWYECTBO BELIESCTBA
(mpomyxkiun), oTo6paHHOR U3 OJHOrO MecTa 32 OIWH IpHEeM OT HaHHOH nap-
THH 1715 cOCTaBIeHNS 00BEAMHEHHOHA NpoOsL.
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MpunoxeHve 4

O6o3HaueHNsI ¥ COKPALeHHs

ACM — aTOMHO-CHJIOBast MHKPOCKOIIHS

B3XX — BHICOKOd( pekTUBHAs XXUAKOCTHAS XpoMaTorpapus
DA ~ UMMYHO(EpPMEHTHBIH aHaJIn3

ony — OPHEHTHUPOBOYHKIH JOITyCTHMBIN YPOBEHb

OT — ofpaTHas TpaHCKpHIIIHA

K — NpenenbHas NONyCTUMas KOHIEHTpaIus

Tp — HoJuMepasHas LeNHas peakuus

IISM ~ NMPOCBEYMBAIOIIASACS 3TEKTPOHHA MUKPOCKOMHUA
CanllnH  — caHHTapHO-3MHASMHOIOrHYECKHE NIPaBHIa X HOPMEI
CoI1 — CTaHJapTHhIE ONIEPAlIMOHHEIE IPOLEAYPHI

CI1 — CaHMTapHBIE NpaBHNa

CXII33 — XapaKTepUCTUYECKHE MTOTEPH SHEPTHU TEKTPOHOB

3P B ITAAT - 3nexTpodopes B NONHAKPHIAMHIHOM rene
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Texuuseckuii penakrop E. B. Jlomanosa

Moanucauo 8 neuats 07.09.11
®opmar 60x88/16 Iey. n. 2,0
Tupax 200 sk3. 3aka3 111

PepepansHas ciyxba mo Ran3opy
B cfepe 3aluTe! Npae notpebureneii ¥ 6Gnaronomyyus 4enopexka
127994, Mocxkea, BagkoBckuii nep., 4. 18, c1p. 5, 7

OpuruHan-MakeT NOArOTOBJIEH K IEYATH ¥ THPAKUPOBAH
OTHENOM H3IaTENbCKOro obecneyeHus
denepanbHOro LEHTPa MNMrHEHB ¥ SnuaeMuonoruu Pocnotpe6uansopa
117105, Mocksa, Bapmasckoe u1., 19a
Otaenenve peanusaumy, Ten./dpakc 952-50-89
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