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Onpenenenne KOHIEHTPAIMH 3arpA3HAIOMHKX
BellleCTB B aTMOC(PepHOM BO3AyXeE

COopHHK MeTOmHYECKHX YKa3aHHH
MYK 4.1.591-96—4.1.645—-96,
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O0nacTe npuMeHeHns

MeTonudyeckue YKa3aHUS 110 ONPEACNCHHUIO KOHIECHTPALUMH 3a-
IPAHAIONIMX BeleCTB B aTMOCHEPHOM BO3JlyXe NpegHa3Ha4yeHbl
VIl UCHOJNIb30BAHUA B CUCTEME TOCCaH3MMAHAR30pa Poccumu, npu
IPOBEACHUM AHAIUTUYECKOIO KOHTPOJIS BEJOMCTBEHHBIMH JNabopa-
TOPUSAMU NpPEeOINpUATHH, a TaKXe HAYYHO-UCCIENOBaTEIbCKUX
WHCTHUTYTOB, paboTarouux B 00JIaCTH T'MIMEHBl OKPYXXAIOLIEH CpEJIbI.
MeTogUM4YEeCKME YKa3aHMA pa3paboTaHbl C 1edbl0 obecredeHus
KOHTPOJIA COOTBETCTBUA YPOBHA COAEPXAaHUSA 3arpA3HAIONIAX Be-
HIECTB MX I'UMT'MEeHMYECKUM HOpPMaM - MNpPeAeabHO JOINYCTHMbIM
koHIeHTpanusamM (ITJAK) n opumeHTUpOBOYHO 0E€30MACHHIM YPOBHAM

Uspanue oduumanpHOoe  Hacrosume METOmMUecKHME YKa3aHUd HE
MoryT OBITh @OHOCTBIO WM  YACTHYHO
BOCTIPOM3BEACHBI, TUPAXKMPOBAHBI W  PaCTI-
poctpadenbl Oe3 paspemenus JlenapraMenTa
roccaHarmaHanzopa Mumsapasa Poccum.
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so3feiicTBust (OBYB) -~ u saBnsiorcss 00A3aTeIbHBIMU NIPH OCYILE-
CTBJICHUH AHAINTHUYECKOIO KOHTPONsS aTMOC(EpHOro BO3AYyXa.

BxsiodeHHbIe B COOpHUMK MeTOAuYeCKHE yYKa3zaHMA pa3paboTaHbI
B coorBercTBUM ¢ TpeboBauusaMH ['OCToB 8.010—90 «Metoguku
BBINOJIHEHUA U3MepEHN», 17.2.4.02—81 «OxpaHa nipMpobl. ATMOC-
depa. Obmue TpebOBaBUA X METONAM ONPERENCHMs 3arpA3HAIOIIMX
BemecTB», 17.0..02—79 «Oxpana npupoasl. Merponoruieckoe odec-
[ICYCHUE KOHTPOJIA 3arpA3HEHHOCTH aTMOCGEpHI, NOBEPXHOCTHBIX
BOJX M Mo4Bbl. OCHOBHbIE NOIOXEHUA», P1.5—92 (myHkThl 7.3). Bee
METOMUKY aHaIM3a METPOJIOTMYECKHM aTTECTOBAHBI U 00eCNIEYMBAIOT
ONpERcICHHE BEUIECTB C HMDKHUM HNPENEIOM OOHApYyKXeHHA HE BbILIE
0,8 ITOKM.p. ¥ cyMMapHOW HOrpelIHOCTbIO, HE€ HPUBBILIAIOLICH
25 %, c¢ orbopoM npobni Bo3ayxa B TedcHue 20—30 MHUH npu
ONpENEICHU MAKCUMAIBHOW PAa30BOM KOHLUCHTPALMM MU KpYIJIO-
CYTOYHOM 0TOOpe mpoObl NpM omnpeneyIeHn# CpPeHECYTOYHOM KOH-
HEHTPAlMHU,

B cOopHuKe nmpexcTaBicHbl METOAMKM KOHTPOJISA aTMOCEHEPHOIO
BO3YXa 3a COXEpXXaHHEM HOPMHUPYEMBIX COEAHMHEHUN. MeToguku
OCHOBAaHbI HAa MCHOJB30BAaHUKM (GHUIUMKO-XMMHUYECKUX METO/OB
aHanu3a ~ (POTOMETPHUH, MOTCHIIMOMETPUHM, TOHKOCIOMHOM XpOoMa-
TOrpapuM ¢ Ppa3sNUYHOrO BHUAA ACTEKTHPOBAHMEM, HOHHOH XPO-
Matorpadpmumu, ra3zoXUAKOCTHOMN, BBICOKO3(h(EKTMBHON XMAKOCTHOM
XxpoMarorpaduy, Xxpomaro-Macc-crnekrpomerpumu. IIpuseneno 55
METOAMK [0 M3MEPEHUIO KOHIEHTpamuin 140 3arpA3HAIOUINX
BEILIECTB HAa YPOBHE M HHXXE MX TUIrMEHHYECKMX HOpPMATHBOB B
aTMOCGEPHOM BO3YXE HaCeJIeHHbIX MeCT. KOHTpoIupyeMble BeUie-
CTBA OTHOCATCA K Ppa3JIMdHBIM KJlaccaM COCOMHECHHUNA. Heop-
FaHUYECKUM BEILECTBAM, apOMAaTHYECKUM YIVIEBOAOPOJAM, CIIMPTaM,
OpPraHM4YecKUM KUCIIOTaM, 3¢HUpaM, aNbIerngaM, a3zoTCOACpXallUM
yI/IeBOZOpOAaM, PEcHOMaM, MEpPKANTaHaM.

MeTrtoauyeckme YyKalzaHMA oOJ00peHBl M PEKOMEHAOBAHBLI
KoMuccuenn no CaHMTapHO-rMrMeHUYECKOMY HOPMHUPOBAHMIO «Jla-
OOpaTOpHO~UHCTPYMEHTANBHOE JIeI0 U METPOJIOTUYECKoe obecre-
yeHue» J'ockoMcananupHan3opa PoccuM u  O000po ceknmy 10
$PU3UKO-XMMHUYECKHM METONaM HCCIeNOBaHUA O0OBLEKTOB OKDPYXXKalo-
meid cpeapl IIpobnemBoit xoMuccnn «HaydHbIe OCHOBBI 3KOJIOTUU
9€JIOBEKA M T'MIMEHbl OKPYXAIOLUEH CPENbI».



MVK 4.1.666—97
YTBEPXIAIO
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Hara BRegedms — ¢ MOMEHTaA

YTBEPXIACHHUS

4.1. METObl KOHTPOJIA. XUMUYECKHE ®AKTOPbDI

MeToau4ecKHe YKa3aHHA N0 H3MepeHHIo
KOHUEHTPAaUMH BOJOKOH acbecra B arTMoc(pepHOM
BO3JyXe HACEJEeHHBIX MeCT

1. O01mne monoxKeHus

Meronuka npeaHa3sHaueHa JUIS ONpPENSHICHUA KOHIEHTpaIMU
B3BEIIIEHHBIX B aTMOC(HEpPHOM BO3[yXe HACEJICHHBIX IYHKTOB
pecnnp%ﬁenmmx BOJIOKOH acbecra B auamasoHe 0,03—0,6 Boso-
KOH/CM~ IipM o0BeMe aHam3upyeMoro sosgyxa 400 nm°. Ucnons-
3yeTCs /Uil U3MEPEHHUsI CPENHECYTOYHBIX KOHIEeHTpanuid. Iloacyer
BOJIOKOH IIPOBOAMTCA ¢ HNpPHUMEHEHMEM (pa30BO-KOHTPACTHOrO
OIITUYECKOI0 MU TPAHCMHUCCUOHHOIO 3JIEKTPOHHOIO MHKPOCKOIOB.
OCHOBHOM KOHTPOJIb OCYIUECCTBAACTCA ¢ IPUMEHEHMEM ONTHUYECKOro
MHKPOCKOIIA. DNEKTPOHHBIA MHUKPOCKOII MCIONb3YeTCs IpU Heoo-
XOAMMOCTH Mojicdera oOIero 4Y1uciaa BOJIOKHUCTHBIX YacTHIL, T. €. HE
TOJNBKO PECHUPAOCIIHLHBIX BOJIOKOH.

IIpu pa3paboTke METOMMKHN MCIIOIb30BaHbl PEKOMEHJALMH CTaH-
JAapTHOrO0 METOoAa OIpeAeNeHMA KOHIEHTpAalluM B3BEIUEHHBIX B
BO3/IyXe pabdOdYuX MECT BOJIOKOH achecTa ¢ MOMOINBIO ONTHYECKOM
MHMKPOCKOIINY, pa3paboraHHbIii MeXTyHapoZHOM acOecToBOM ac-
conmanuein (AIA) ¥ MeTOnMKM onpeleleHuA acOecTOBBIX BOJIOKOH

NU3pasme odmumansHoe Hacrogmme MeToqMuecKMe YKa3aHUA HC
MOTYyT OMTh TOJHOCTBIO WIM YaCTUYHO
BOCTIPOM3BCACHBI, THPAaXXWPOBAHEI M PacIpo-
CTpaHeHsl Oe3 paspemieHvs  [enapraMeHTa
roccanamumHan3opa Munzanpasa Poccum.
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B OKPYXAIOLIEM BO3IYXE METOZOM TPAHCMMCCHOHHOM 3JICKTPOHHOM
Muxkpockonuu (crangapr ISO/TS 146 199—98—02).

2. HorpeniHocTs U3MepeHnii

Ilpu onpeneneHuM KOHUEHTpAIMH BOJIOKOH acOecTta B arMocdepe
B nuanasone 0,03—0,6 Bosmokon/ cM> CyMMapHasi HOIPEIHOCTh NPK
noBepuTeNbHOM BepoATHOCTH (0,95 He mnpesBbiuaer 32 % (npu
MCNIONIL30BAHUU OIITHYECKOr0 MMKpOCKOIia) M 65 % (npu MCIOib-
30BAHUU 3NCKTPOHHOTO MHKPOCKOIIA).

3. MeTojy M3MepeHunn

Meron 3axiniodaerca B oTOOpe mpoObl NBUIM Ha MEMOpaHHBINA
hUIBTp NYTEeM HOPONYCKaHMA 4YEpe3 HEro Bo3AyXa ¢ HOMOIILIO
acrMparopa (BO3XyXOXYBKM ), IIPOCBETICHMU YacTH (PUIbTpPA B Mapax
aUETOHA U TPHUAUECTHUHE, NOACUYETE BOJOKOH ONPEACHICHHON INHBI U
nuaMerpa noja $asoBO-KOHTPACTHBIM ONTHYECKUM MIM TPAHCMUC-
CHOHHBIM 5JIEKTPOHHBIM MMKDPOCKOIIAMM M PacyeTe KOHIECHTpalyH
BOJIOKOH B BO3JyXe, KOTOpas.BBIUUCHACTCA C YIETOM KOJAUYECTBA
BOJIOKOH Ha NOBEpXHOCTH ¢uapTpa M obiuero ob6beMa BO3AYyXa,
NPOIYIWIEHHOIO 4epe3 Hero.

4. CpencrBa u3MepeHuii, BcioMorarelbHbie YCTPOHCTBA,
PEeaKTHBbLI H MATEPHANDI

[Ip BBHIIOJIHEHUM WM3IMEPECHMM JOKHBI OBITh NPHUMEHECHBI
CIEAYIOUIME CpeACTBA M3MEpPEHHM, BCIIOMOTATEJIbHBIE YCTPOMCTBA,
pEakTUBbI U MaTEpPHAIbI.

4.1. BcnomorarernbHbie yCTROUCTBA U CPEACTBA U3MEPEeHUA

[Ipoboorbopuuk «Gilians (Kanana), cHabXeHHBIA BCTPOCHHBIM
BOTaMeTpOM, 103 BOJISIIOIMM KOHTponngonaTL pacxoji BO3ayXa OT
9 mo 3,5 1/MuH ¢ norpelrHocThi0 He Oostee 2,5 %.

IIpuMeyanue: Oonyckaemca npumeHeHue Opyaux npoboom-
OOpHUKOB, Obecnewusarowux nponyckasue 603dyxa 6e3 nyabcayui 8
CoYeMaHuu C 2A308bIMU CHEMHUKAMU UAU USMeEpumMenamu pacxooa. B
IMOM Cay4ae HeobxoOum cmabuauzamop pacxooa 60o30yxa muna
MOHOCMama.

Jdepxarens ouabTpa, CHa0XXEeHHbIN 3aLIUTHON 000JI0YKOM (KOXY-
XOM), IPEOXPAHAIOIIEH PUIBTP OT 3aIrPA3HCHUSA.

$a30BO-KOHTPACTHBIA ONTUYECKUM MUKpPOcKonl Zaborlux S, ykoMn-
JIEKTOBAHHBIM:

* OKYJApHBIM u3MeputelieM Banrona/bekerra auaMerpom
100+2 MxM (npumioxenue 1);

4
28-6846 33



MVYK 4.1.666—97

 xoHTponbHBIM crexioM HSE/NPL (npunoxernue 2);

* 00BEKT-MHMKPOMETPOM i1 KanuOpoBkym ceTku Banrtona/be-
KETTa (NpuiIoxeHue 3);

¢ 00BEKTHBOM OHM(pOKANLHBLIM axpoMaTHdeckKMM ¢ (a30BBIM
KOHTpPacTOM, yBenmdeHneM 10* um 40%; obwekrms 40" pomxeH
obnapare anneprypoit 0,65;

® BCIIOMOTraTeJIbHbBIM MUKPOCKOIIOM IJIA IOCTHPOBKM OCHOBHOIO
npubdopa;

® 3EJIECHBIM (PUIBTPOM.

IIpuMeuanue: mozym bObimb UCNOAL306GHbL Mungcxonbz opyaux

mugfs, oGecneuusaiowue ¢hasosbii Koumpacm u yeetuuerue 480"—
500"

YcTraHoBKa IIPOCBETJICHUA MeMOpaHHBIX
¢punsTpoB pupmel Quick Fix (CIIA) unu apy-
ras (CM. NpuwioXeHue 4).

[IpeaMeTHBIE CTEKNA
IIokpoBHbIE cTexna TonmuHon 0,17 MM TFOCT 6672-75

NEKTPOHHBIHA MHKE)OCKOII [IPOCBEYMBAIOIIIETO TH~
na 9BM—100J1, L1$3.854.006.PC, ITOM 100
1.720.052.PC u np., obecrieuuBaronimii nomyde-
HUE KapTHH MUKpPOAMPPpaKIUH

Balﬁymnme UBEPCAJIBHBINA MTOCT
BYII41192.250.656.TO unu

BY1152.950.161.IIC nnsa HanbIIEHUA YTONb-
HOM IUVIEHKH

HInpun ¢ uraon Ne 22
IInnner

OuneTphl MEMOpaHHBIE MHOTOCIOMHBIE, U3TOTOB-
JICHHBIE U3 CMeCH 3¢HMPOB MJIM HUTPATA NEJITIONO-
3bl AMAMETPOM 25 MM M pa3MepaMu nop 0,8 wiun
1,2 MxMm upmsel Millipore unu aHanormdHbie

CexynpomMmep ['OCT 5072-79E
Bapometp-aneponn M-67 TY 2504-1797 75

Tepmomerp TM-8; npenesnsl n3mMepeHus ot -35
no -40 °C I'OCT 112-78E

4.2. Peaktnsbl u Marepuans

AIIETOH, 4. [. a. I'OCT 2603-79

Tpuanerar ruuepuHa (TpUaneTn) G6e3 3anaxa
YKCYCHOW KMCJIOTDI

3aKa3HOM peaKTUB
CnupT 3TWIOBHIN peKTU(PHKOBAHHBIMN I'OCT 5962-67
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Yrnu cuekrpansHbie, C3-6 x 200 TY 16.539.019-69
MenHast ceTKa-NOMI0XKKa ¢ nepuoaom 60 mxm  L[P7.211.003

S. TpeboBanua 0ezonacHocTH

Bce paborel no npocseraeHuio GUILTPOB B Iapax alecTOHA
IIPOBOJATCA B BBITSDKHOM HIKady.

6. TpeboBanusa x kBaIH(HKARKA ONEPATOPOB

K BBINOJHEHUIO UCCIIEAOBAaHUM MO JaHHON METOJUKE JOIYCKa-
IOTCA JINLA, BAAACIOINUEC TEXHUKON paboThl Ha $Pa30BO-KOHTPACTHOM
ONTHYECKOM MMKPOCKOINE ¥ BJIAACIOIINE METORAOM 3JIEKTPOHHOTIO
MUKPOCKOIIMPOBaHMS.

7. YcnoBus BhINONHEHNR H3MepeHHii

B nomemennsx, B KOTOPBLIX HIPOBOJMTCS IOATOTOBKA (PUILTPOB
U BBINOJIHEHUE HU3MEPEHM (IMOJACYET BOJIOKOH), AOJDKHBI Co0iI0-
IaThCA YCIOBUA, HE MOIYCKAIOIME 3arpsA3HEHUA NMpo0 ¥ MCKAKEHUA
pPE3YALTATOB U3IMEPEHHUM,

Pa0oTel N0 DNOArOTOBKE MpEnaparoB K MOJACYETY BOJIOKOH
HO/>KHBEI BeIONHATHCA nmo I'OCTy 15150-69:

e TeMIeparypa Bo3ayxa (20x10) °C;

» atMocgepHoe aaBiicHHe 84—106,7 kIla (690—800 MM prt. CT.);

¢ BJIAKHOCTH BO3Xyxa He OGoiyiee 80 % npu temneparype 25 °C.

8. I10AroTOBKA K BLIIONHEHNIO M3MEPEHUH
8 1 Mogroroska ¢punbTpos

s orbopa npod MCHonb3yIOTCsA MeMOpaHHBIE MHOTOCJIONHbBIE
buATpel M3 3DHUPOB LEJNIONO03bl ¢ pMaMeTpoM nop 0,8 unm
1,2 Mxm pupmsl «Millipore». Ilepen ynorpebnenuemM no 1 GunsTpy
M3 KaOKI0A nmaptud (25 wIT.) [pOBEPAIOT HAa 3arpA3HEHHOCTH
acbecToM, KOTOpaad HE [OJIKHA NpeBbIIATH 3-X BOJIOKOH Ha 100
OoJIc OTCYETA. PUNBTPHI BCTABISIOT B J1a0OPAaTOPUM B CIECIAAJIBHBIE
NaTPOHBI Ha ONOPHBIE MEMOpAHbBI, CIyXAalMe KakK UIA NOANEPXKHU
GUIbTPOB, TaK U IS PAaBHOMEPHOIO paCHpedesICHUsI BO3JAyXa IO
ero IOBEPXHOCTU. 3aTe€éM INATPOHBI repMETU3UPYHOT KPBIIIKAMU.

82. Oréop npob

IIpoObl Ha acbecT oTOMpalOT B IIYHKTE, OCHAICHHOM BBOAOM
s cyrodHoro orbopa npobd (Hanpumep, «I1IOCT-2»). IlarpoH ¢
prIILTPOM OCBODOXIAKOT OT KPBIUIKM M F€PMETUYHO HPUCOCRUHAIOT
IHIMPOKUM OTBEPCTHUEM BBEPX K BO3NYXOBOAY AN OTOOpPa CYTOYHBIX
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npo6. IIpun orbope npod® B moneBbIX YCJIOBUSAX (HILTPOAEPXKATEND
YKpEImsioT Ha BbICOTE 1,5—2 M OT 3eMAM MIMPOKUM OTBEPCTHEM
BHHM3. Y3KMH KOHEH (PUILTPOACP>KATENA NPUCOCAUHAIOT K acIIUpaTo-
PY, PACCYMTAHHOMY HAa HENPEPBIBHYIO pabdOTy B T€YCHUE CYTOK H
ofecneunBarouieMy pacxon Bo3gyxa uepe3d ounbtp 0,3 aM~ /MMH.
IIpy OTCYTCTBHM CHENHAIBLHOTO acnuparopa Ml 3THX HEJed MOXET
OBITH MCIIONB30BAH MMKPOKOMIIPECCOP, CHYXKAIUMHA HJs aspanyu
AKBapMYMOB, NOIOJIHEHHBIA IITYLEPOM JUISI 3aCachIBAaHUS BO3AyXa.
Ha BhIXOXE XKOMIIpeccopa, T. €. ¢ NPOTHBONOJIOXKHOM OT (UIbTpa
CTOPOHBI, YCTAHABJIIMBAIOT CYETYUK 00heMa BO3AYXa (IIpUnoxeHue 3).
Bxiio4 4aI0T aCOMpPaToOp M YCTaHABIMBAIOT PacXoj BO3AyXa
0,3 aM~ /MuH. OT60p 1pod NMPOBOAAT HENPEpPBLIBHO B TedeHHUE 24 Y.
l'loc.ne OKOHYaHHUsAA o0TOopa npod OGUILTPOAEPXaATedb Cpa3ly Xe
repMETHM3MPYIOT KPBIIIKOA M 3arviukoi. CpoK xpaHeHusa npod He
orpaandecH. Homyckaerca QUCKpeTHHIA OTOOpP 4 pa3a B CYTKH
IPOAOIDKUTENLHOCTHIO 110 30 MHH C pacxoloM BO3AyXa
3,5 oM / MHH U O0TOOp IO APYTUM IIpOrpaMMaM, HpelyCMOTPECHHBIM
«Pyxoaoncmom N0 KOHTPOJIO 3arpsA3HeHuss atTMocohepsi»
(P 52.04.186—89) IpM  pacxofe BO3HYyXa, obecnedyrBalOI¥M
obmuii oorem 400 IIM

st onipefiesicHUst KOJIMYECTBA BOJIOKOH Ha XOJIOCTOM npobe u3
KaOKION IapTUM TOATOTOBJIEHHBIX (PUIILTPOAEPIKATENEH BBLIOMpAIOT
1, Yepe3 KOTOPBIA HE HPOTATUBAIOT BO3AVX, HO KOTOPLI HAXOAUTCA
B TOYKe 0oTOOpa. PHILTDP-CBUACTENDL 3aTeEM 00pabarbIBaeTcs Tak XKe,
Kak ¥ ¢wibTp ¢ npoboi. Xosnocras npoda (¢punbTp-cBUACTEND)
NOJDKHA coliepXaThk He Oonee 3-x BONOKOH Ha 100 nmoneit orcyera.
B cayyae npeBbIIUCHUA 3TOr0 4Mcia BcAd naptusa npod ¢ JaHHOM
X0NoCTOM 1npoboit Opakyercs.

TpaucnopTUpPOBKa 3KCIIOHMPOBAHHLIX (PHIBTPOB OCYIIECTBIACT-
CA B 3aKPBITHIX KpBIMIKOM M 3arNyHIKOH (QUWIBTPORECPKATENAX,
BOMEHICHHBIX B TNOAMITWICHOBLIC MEUIKK, DUNLTpOACPXKaATENU
OTKPBIBAIOT HENOCPEACTBEHHO IIEpEd DOATOTOBKONM (PUWILETPOB K
IPOCBETIICHHIO.

8.3. [ogroroska npenaparos

8.3.1. Pa3pesanne puabrpa Ha yacrtm

H3Bne4ycHHBIN M3 AcpXaTelid ¢ HOMONILIO NHHIETa GWIbTp
MOMELIAIOT HAa NPEAMETHOES CTEKIO OCAKOM KBEPXY M Pa’zpe3aror
CKanbneyneM nononaM. PaspesaHue HOKHMIIAMM HE HOIYCKaeTCA.

Onpaa nonoBMHa UILTpPa IIPEAHA3HA4YaeTcAa i MOJACYETa
BOJIOKOH METOAOM OIITHYECKOM MHUKPOCKOIUM, BTOpasd - C INpUMeE-
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HEHMEM 3JICKTPOHHOI0 MHUKpockona. llocinepusasa CoOXpaHACTCS B
TCYEHUE 2-X MECAIEB B YCIOBMAX, UCKIIOYAKINHUX 3arpA3HEHUC,
HanpuMmep, B Yamkax llerpu.

8.3.2. llogroroBka npenapara 418 rnogcyera BOJIOKOH nNong
ONTHYECKNM MHUKPOCKONMOM

IMonosunna ¢wiIbTpa, pa3MelleHHasT Ha INPEAMETHOM CTEKJIE
NLUILHOM CTOPOHOM KBEpXy, NMOMEHIAETCA B Cpely IAapoOB AIETOHA.
Yepes 2—3 ¢ buiabTp cra”HoBurcd npo3padHbiM. C IIOMOIIBIO
mnpuna ¢ Uraoin Ne 22 Ha npocBeTHEHHBIA GWIBTD HAHOCHTCS
1—2 kamny TpMauETHUHA, IOCHE Yero pwibTp 3aKphIBAaCTCS MMOKPOB-
HbIM CTEKIOM. J1JIs1 YCKOpEHMA MPOIECcca OKOHYATEIBHOTO IPOCBET-
JICHUA Npenapar MOXHO, nogorperh B Tedenue 30 MuUH 1pU
temneparype 50 °C. OxHako npeanoYTUTeIbHEE NMPOBOJUTh aHAIHU3
gepe3 24 4, 4TOObI (PUILTP IMOJIHOCTHI0O U PABHOMEPHO IIOIABEPraJICA
NEHCTBUIO TpUALCTHHA.

8.3.3. llogroroBxa npenapara AN8 NOACYETa BOMOKOHM Nog
INEKTPOHHBIM MHUKPOCKONMOM

Hanvinenue yzonvHou nieHku.

BTopbie NONOBUHBI (MUALTPOB C ILUIBK KPENATCA IIbUIEBHIM
OCajlkOM BBEpPX Ha NPEAMETHOM CTOJHMKE IION KOJOKOJIOM BaKyyM-
HCHApUTENA ANAA IOKPBITUA YrOJAbHOHM IIEHKONA. HanbuUicHHEe npo-
BOJ{UTCA B COOTBETCTBHM C MHCTPYKIMEH II0 3KCINIyaTallUH BaKy-
YyMHBIX YHHBEpCanbHBIX mnocTtoB BYII-4 u BYII-5. Toamuza
YrOJBHOA IUICHKM AO0/DKHA ObiTh 200—700 A ana uUcCaeaoBaHUA

METOAOM JJICKTPOHHOH MMKPOCKONIMM IIPHU YCKOPSIOIIEM Halpsa-
Xxeuum 75 kB.

IIpocsemnenue punvmpa.

[IpoboiiHMKOM, XHaMeTp KOTOPOrO paBeH JAUAMETPY OOBEKTO-
JEPXKATENA DJIEKTPOHHOI0 MHMKPOCKONA, U3 HANBUICHHOTO YIOJbHOM
IVICHKOM (pHIBTPA BLIPE3AOTCA 00pasupl N0 CXeME, NPUBEIAEHHOM
Ha puc. 1. OHM MOHTHPYIOTCA Ha MEIHOM CETKe-TIOMJIOXKKE TaKOI'0
XK€ auaMeTpa M TINOMEmaroTcd Ha (QUIBTPOBAIBLHOM Oymare B
FrEPMETHYHO 3aKPBITBIA COCYX C ameTOHOM WIN auMeTuidop-
MaMHUIOM. IIpu 3TOM ypoBeHb PACTBOPHUTENA HOMXKEH OBITH HMXKE
noJIoKeHus o0pa3noB. BpeMsa IIOMHOrO pacTBOpeHMA ¢uiIbTpa Ha
MEIHOM ceTke-mojnoxke 20—24 4. Ilocne pacTBopeHUss Marepuaia
(bUNbTpa Ha MNOUIOKKE OCTACTCSA YrodbHad peIuiMKa, Ha KOTOpoM
COXPAHSAIOTCA BCE YAaCTHMIIBI NBUIM M UX B3aMMHOE PacnosOXeHME.
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Puc. 1. Cxema noodzomoexu 06pasyos ons uccnedosanuii nod INEKMPOHHBIM
MUKPOCKONOM.
1 - gpunremp, 2 - ebipezaemas npobGouHuKOM wacmd ONA AHARU3A.

Hacmpouka npubopos.

HacTpoika ONTHMYECKOr0 M 3JIEKTPOHHOr0 MHUKPOCKOIIOB OCYIIIE-
CTBNACTCA B COOTBETCTBUM C MHCTPYKIIMSAMM 3aBOMOB-U3IOTOBUTEIIEH.

IIpoBepka pa3peruaromeil ¢cnocOOHOCTH ONTHYECKOI0 MUKPOCKO-
Ia U TECTUPOBAHUE OIEparopa OCYVIIECTBIAECTCA € IOMOLIBIO
KOHTpOoabHOro crexwia HSE/NPL (npunoxenue 2).

9. Boino/iHeHne M3MepeHui
9.1. [Nlogcqer BOIOKOH Npu UCNOb30BAHNN OIMTUYECKOro MUKDOCKONA

OO6pa3ubl n300paxeHnss acOECTOBBLIX BOJIOKOH, KOTOPBIE MOIYT
BCTpEYATHCSA B aTMOC(EPHOM BO3AYXE NPUBEACHBLI B IPUIOXKEHUM 5.

8.1.1. O630p npy ManomM ysennyieHunun

IIpn obuieM 100—150-KpaTHOM YBEIMYECHUM KOHTPONHUPYETCS
NOBEpXHOCTh ¢unbTpa. OO030pHLIE IIOJIA 10 BCEM IOBEPXHOCTHU
¢dunbTpa ZOJLKHBI OBITH OJHOPOAHBLIMHU IIO IIOTHOCTH NbLIU. Ecnm
Ha ¢UAbTpe HAOMIOZAIOTCSA 3HAYMTEIbHLIC OTIMYMA MO TUIOTHOCTH,
TO (PMILTP AOJDKEH OBITH MCKIIOYEH M3 IOJCYETA.

9.1.2. Bbibop 0030pHbIX nTONEH

IIpn yeBemdennu S00* (o6bexkTMB ¢ 40-KpaTHBIM YBEIMYEHUEM )
¢oKyCHUpYeTCA 3albUICHHAsA NOBEPXHOCTSL (PUIIBTPA IPH KOHIEHTPUYECKH
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YCTaHOBJIEHHBIX (a308bIX KQIblaX OOBEKTHBA M KOHIEHCOpa. POKycHpoB-
Ka IPOBOJNTCS HA BCIO IIyOMHY 3aJIeraHUsi BOJIOKOH Ha (WILTPE.
Insa 1mopcdera BOJOKOH OO30pHBIE NONA BBIOMPAIOTCA NPOM3-
BOJILHO (CNIy4aiHO) MO BCel NOBEpXHOCTH ¢unbTpa. He nmoacynThl-
BaIOTCA BOJIOKHA, JIEXalUIME€ HA pPacCTOAHUM [0 3 MM OT Kpad
¢unsTpa 1 B 00NACTH IIMPHUHONW 2 MM OT JIMHMH pa3pesa.

9.1.3. Kpurepun nogcvyera

[logcuuThIBalOTCA BCE PECIUPADETIbHbIE BOJIOKHA, T. €. YaCTHUILMI,
UMEIOLIME JUIMHY Oojice S MKM, THAMETP MEHee 3 MKM M COOTHO-
HIEHKE [JIMHA/XUaMeTp He MeHee, 4yeM 3 : 1.

YacTtuua, vy Koropoil 062 KOHIA JIEKUT BHYTPH IIOAST OTCYETA,
OrpaHUYEHHOrO IUIOIIAALI0O CETKM BanroHa/bekerTa, moscyMTHIBa-
IOTCA KaK OJHO BOJIOKHO, YaCTMIa C OJHUM KOHIIOM B IIOJIE OTCYETA
- Kak 1/2 BOJIOKHA.

Ecnu Gonee 1/8 4yacTv OUEHUBACMOIrO HOJNA IIOKPHITA HENPO3-
PAaYHBIMHM arperaraMy BOJIOKOH MJIM BOJIOKOH M 3€PHHCTBIX YaCTHIL,
TO 3TO NMoJe He yuuThIBaeTcA. IlomcumrhiBarorca BonokHa Ha 100
NONAX OTCYeTa. AHAIOMYHBLIN HOACYET BOJIOKOH BeleTcA M Ha
$bunLTpE-CBUAETEIIE.

92 [loncyer BONIOKOH Np#t UCNOMN3I0BAHMN INEKTPOHHOIO MUKDOCKONA

ITopcuuteiBaoTCA BOJOKHA Ha 300 monsx orcyera, Kaxkaoe M3
KOTOPBIX OIrpPAaHHUYCHO IUIOLIAALIO AYCHKM CETKHU-NONIOXKH B CBETE
10 TEM XE€ KpUTEpUAM, YTO B I. 9.1.3, npuyeM NOACYUTHIBAIOTCS
TONLKO pecnupadenbHble acOecTOBbIE BOJOKHA. JINEKTPOHHBIM
MHUKPOCKOII MO3BOJAET NOACYMUTHIBATL BOJOKHA MEHBINMX Pa3MEPOB,
€CIX B 9TOM ecTh He0oO0XOAUMOCTS.

10. Boiuncienue pe3yibTaToB H3MepeHMI

10.1. Pacyer KOHLeHTDaLMM BOTOKOH NO [AHHLIM NOACYETa
C NPUMEHEHNEM ONMTUYECKON MUKDOCKONMAU

PacyeT KOHIEHTpAalUM BBINIOJIHACTCA 110 (POpMYIIe:

385 _]E__ _ _‘2!!._
_ (N _ M _ 100 100) _ N = Ny
K= (n n.) Voo avt = 15570 00785 v~ Y Ty e (1)

K - KOHueHTpauus BOJIOKOH, BOJIOKHO/ CM3;
N - KONHA4ecTBO HOACYNTAHHBIX BOJMOKOH Ha 100 nonsax ¢unsrpa
C NBUIBIO;
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N1 - KOJIMYECTBO IMOACYMTAHHBIX BOJOKOH Ha 100 mnonsax
¢punsTpa-cBuaeTeNsA («X0J0CTass» npoda);

n — YUCIO IOJIEW, HA KOTOPBIX BEJICA IIOACYET BOJIOKOH Ha
¢mnbTpe ¢ neuibio (n = 100);

ni — YUCIO NONENA PUIbTpa-CBUAETENA, HAa KOTOPBIX HNOJCYNTHI-
BaIUCh BonokHa (n1 = 100);

A - s3¢dexkTuBHaA mIoOMAab q:mnb'rpa (A = 385 MM2);

a - MIOMIANb MONsA OTCYETa, MM?2 (a = 0,00785 mpm aMamerpe

cTKu BasitoHa/bekerTa 100 MKM)

V — pacxXxod BO3JyXa, M /MHH NPUBENCHHBIA K HOPMAJIbHBIM

VCIIOBMAM;

{ — IPOHOJLKMTENBLHOCThL OTOOpa npoObI, MMH.

10. 2. Pacyer KOHUeHTpaLmu BONOKOH N0 Pe3ynstaram noacHera
C NPUMEHEHNEM ITEKTDOHHOrO MUKDOCKONA

KoHueHTpanuss BOJNOKOH ONPECACNACTCA AHANONMYHO pacyeram
II0 AAaHHBIM ONTHYECKOM MHUKpockonuu (dopmyna 1). I[Ipu sTom
PaCCYMTHIBACTCHA MNPEABAPUTENBRHO IUIOLIAAL IOJA OTCYETa, Orpa-
HUYCHHAS TUIOINAQALI0O AYECHMKNM MEAHOM CETKMU-IIOMIOXKA U YUYUTHI-
BaeTcsA Apyroe komaudectso noineit (n = 300).

3a pe3yiabTar aHajJIM3a NPUHUMAETCA 3HAa4E€HHME KOHICHTpalUH
pecnupadbeIbHBIX BOJIOKOH.

Pe3yabrar IMOACYETa BOJIOKOH M paciyeTa KOHIECHTpAIlMM 3a-
HOCHUTCS B XYpHaji. PopMa 3allMCH IIpUBEAcHA B HPUIIOXKEHHM 6.

10.3. KoHTpONL nOrpetHocTy n3mepeHns

KOHTpONE IMOrpeHIiHOCTH M3MEPECHUN NPHUBOAUTCA OXUH pa3 B
TPH MECSIA.

A 3THX HENed HCIHOJIB3YETCA MEpeMapKUpOBAHHLIMA paHEE
IPOCYATAHHBIA (PUILTP, HA KOTOPOM BHOBb ONPERENACTCA KOAMYEC-
CTBO BOJIOKOH.

EcIM 4YuCIO NOACYUTAHHBIX BHOBL BOJOKOH Ha 100 nonsx
OTCUera Haxonurcsa B uarepsaie 0,75—1,25 oT paHee onpeneIcHHOro
KOJIUYECTBA HMJIM OT CPEAHEro 3HAYCHUS HECKOJILKHMX paHeEe IpoBe-
NEHHLIX U3MEPECHMH, TO HOrPEHIHOCTL COOTBETCTBYET YCTAHOBICHHOM
IpU aTTeCTAll¥¥ METONMKHU. Merposoruyeckass arTecTaliusa  Me-
TONUKHA [IPOBOJAMTCA B YCTAHOBJICHHBIE CPOKH.

Memooduueckue ykazauusn paspabomanv: . B. Bozdanogvm,
H. [l. Payza (BHHH npoexmacbecm, 2. Acbecm (C8epOnoscKoi

obracmu), H. L. Boavbepz (ITO um. A. U. Boeuxosa).
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NMpunoxenne 1
(o6s13aTensHoe)

OxynsapHsii namepunrens Banrona/Bexerra

N3Mepurenn, apegHazHA4EHHBIA /I OLEHKM pa3MeEpOB BOJIO-
KOH, JIOJDKEH OTBEYaTh CAEHYIOIMM TpeOOBaHMUAM:

® HMETH TOYHBIE M YETKUE JEJIEHUA MO 5 MKM;

® MMETh TOYHBIC M YETKME ACACHMA IO 3 MKM, YTO OCOOEHHO
BOKHO 1A KIAaCCM(PUKAUMHU BOJIOKOH MO JUCIEPCHOMY COCTaBY;

® MMETh TOYHO O0O3HaYEHHBIE KOHTYPHI IEHTPAJIbHOM 4YaCTH
0JIA 3pEeHMsA, KOTopas JONKHA 3aHMMaATh MeHee 1/5 o030pHOro
II0JIA MHMKPOCKOIIA.

Nsmepurens Bantona/bekerra (puc. 2) oTrBedyaer 3TMM TpebO-
BaHuAM. OH u3rorosiaserca ¢pupmon graticules LTd. Sovering Way.
Botany Leading Estate.

Tun umamepurensa C-22. [IuaMerp Kpyriaoro 0030pHOro Iois
npyu ysenumdesuu 500" momkeH cocrasnars 100+2 MkwM.

[Iepen npoBeeHMEM mOjCYETA BOJOKOH ¢ NpuMeHcHueM ¢a3o-
BO-KOHTPACTHOTO0 MMKPOCKOINA OKYJIAPHbIM M3MepUTENIbh KaluOpyeT-
CAd NpH NOMOIIM O0BEKT-MHUKpoMETpa (MHMKPOMETPHYECKUA H3MeE-
pUTENB) CAERYOIM o0pa3oM.

1. MuKpoMeTpUYECKU H3IMEPUTENDb, IIPEANOYTUTEIIBHEE CO
mKanon or 2 o 10 MKM, pa3MellalOT Ha CTOJIUMKE MHUKPOCKOIIA.

2. KOHTpOJIMPYIOT MEXIIEHTPOBOE IJIa3HOE pacCTOSAHUE M Mac-
wTa® yBenudeHuss 00bEKTUBA.

3. Mukpockonn (UKCHPYIOT Ha IIKYIE MHUKPOMETPHYECKOIO
U3MEPHUTEJIS.

4. OXKyJnApHBIA HN3MEPUTEIIL YCTAHABIMBAIOT TaK, 4TOOBI €ro
auaMeTp ObLI NapaJUIeJIEH IKajle MUKpOMeTpa. OnpeleaT Yuciao
ACJIEHUM, COOTBETCTBYIOLUEE AUaMeETpy usMepurensa Bairrona/beker-
Ta.

5. PaccTosiHME MEXIY ABYMA NCICHUAMM IIKAABl ONPEACIIAIOT
OO HNECATON NOJIM MUKPOMETPA.

Hanpumep, ecnu usmepurteas Baintona/bekerra cOOTBETCTBYET
0 IIKaJIE MUKPOMETPHMYECKOro u3Mepurensa 10-tm UENbIM JIe-
JICHUAM ¥ OKono 1/3 paeneHusi, TO 3TO O3HAYaeT, YTO €ro NHAMETP
paBeH 103 MKM.

29-6846 44l
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Puc. 2. Oxyaspusui usmepumens Banmona-Eexemma,
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NMopnnoxerwne 2
cnpaBoOvyHOe)

KOHTPONBbHBIE CTeKNna AN OnpeneneHns rpaHnybl
paspeiiaouje cnocobHOCTN MHUKPOCKONa

IIJIs1  onpeAeseHUs TpaHUIbl paspeliaiieid CIOCOOHOCTH
MUKpockona ucnonb3yerca crekno mapku HSE/NPL Test slide mark
1 (puc. 3).

[IocraBimuk: MHCTHUTYT acOecra no rurueHe M 0O€30IIaCHOCTH
TPYAa M OKPY>KAIOIIEH CPE/bI.

I'epmenep LlTpacce 1, 4040, Heiicc, OPI.

HaneceHuble 7 CEpUA NMHUA NO3BOJNSAIOT YCTAHOBUTH Pa3IMyM-
MOCTb OOBEKTOB.

OnepaTop NOCHEQOBATENILHO HAOMIOMAET 3a BUAUMOCTBLIO CepUi
HITPUXOB, NP 3TOM HaBOAKA HA Pe3KOCTh OCYILUECTBIAECTCA Ha 1—3
CEpUSX, OIlepaTop JOJDKEH XOPOLIO BUIAETH 4-10 CEPHIO, C11a00 BULETH
5-10 1 He BUIETH .6 U 7. B 3TOM cnyd4ae pa3iav4arTciad OOBEKTHI
pasmepamMu 0,44 MKM u He pasnmyarorca (0,36 MxkM. ['paHuua
Pa3IMMUMOCTHY COOTBETCTBYET pa3peuIaronieil CrocoOHOCTH MHUKpPO-
ckorta B 0,5 MKM. 3JTta paspemarmas cnocoOHOCTh OrpaHHYEHa
GU3NYECKUMU BO3MOXHOCTSAMHU MHKPOCKOIIA.
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Npnnoxerne 3
cnpaBoyHoOe)

YcranoBka gns orbopa cpengHecyroyHor npobsl Bo3gyxa
npn onpegenennn KoHUeHTpaunn BONMOKOH acbecra
B armMocgepHomM Bo3gyxe

YcTranoBKa pEKOMEHAYeTcsa I oTOOpa HpPoO B KOMILJIEKTHBIX
naboparopusix «Ilocr-2» MAM aHAJIOTWMYHBIX, UMEIOWIUX CHEHHATIb-
HBhIM KaHan It oT00pa CpeAHEeCYTOYHBIX P00 aspo3oneit.

YcraHoBka (puc. 4) COCTOMT U3 IEPEXOAHUKA 2, NpefHA3HAYCH-
HOro JyIsd 3aKpeIUICHUA ImaTpoHa ¢ ¢QWILTPpOM 3, BeHTHNA 4,
MHUKpOKOMIIpeccopa MeMOpaHHoro S5 (s aspandyd akBapHyMOB,
JOIIOJIHUTENHHO CHA0XXEHHOI'0 BCACHIBAKOIIMM NATPyOKOM ), ra30oBOro
cyetunka 6 (I'Cb-400 win PI'-40)

Uszpenua no no3unuaM 2 (puc. 5) M 5 H3roTaBAMBAIOTCA
CaMOCTOATENILHO WM MacTtepckumMu ['TO um A, WM. BoedikoBa no
CIeMaATbHOMY 3aKa3y.

OrGop npo® ¢ HCHOAL30BAHHMEM VYCTAHOBKM MNPOM3BOXUTCH
CIEXYIOIUM 00pa3oM.

1. IIoozomoexa Kk ombopy npoo.

B xopiyc nepexoqHUKa 2 IMOMEIIAIOT IAaTPOR-(PUILTPOACPXaTeIb 3
C BCTARICHHBIM B HENo (PWILTPOM TAK, YTOOB! TOpEI] IIaTPOHA YIIUPAICA
B IPOKIAAKY, IIOCJE YEro (PMKCHPYIOT PUILTPOIEPKATEIb NPYDKUMHOMA
rakoi, cjierka 3aTAHyBR €¢. 3areM cOOMpaloT YCTaHOBKY ANs1 oT0Opa
CPEAHECYTOUHBIX NPOO COITIACHO CXeME B CICAVIOIIEM TIOPANKE

[IpucoeaMHAIOT NEPEXOAHMK 2 C TATPOHOM K pe3b00BOMY KOHILY
natpybka A orbopa cpemHecyTOdHBIX Npod 1 B naboparopuu
«ITocr-2». Ilocne 3Toro K BBIXOAHOMY nNarpyOKy marpoHa 3 4epes
ra3oBbIi BEHTWIb 4 NPUCOCKUHAKOT BXOOHOM NMaTpyO0OK MHUKPOKOM-
npeccopa 5. Janee COSAMHSIOT BBIXOOHOM IAaTpyOOK MMKPOKOMII-
peccopa ¢ BXOXHBIM HarpyOKOM rasocdeTdmka O.

Bce coepmueHMsI NpoOM3BOAAT NMPHU MIOMOLUIUA PE3MHOBOM, JIMOO
IDIACTUKOBOM TpPYOKHM, cneast 3a COONMIOACHHUEM Te€PMETUYHOCTH
BO3QYIIIHBIX JIMHUH.

2. Omb6op npob.

Hna orbopa cpemHecyrodHoil nmpoObl BKIOYAXOT MHMKPOKOMII-
peCcop 1 PErynmpyoT ¢ MOMOLIBIO BEHTIUIS 110 Ia30CYETYMKY Pacxon
BO3XYyXa, paBHBIA (0,28+0,02) nm°>/MuH.

IponomxureabHOCTE 0TOOpa MpoOsl ~ 24 v.

O0beM NMPOKAYaHHOTO BO3AYyXa BHIYMCIAIOT IO Pa3HMUIE IIOKa-
3aHUM ra30CYeTYMKA JI0 M mocyie oTdéopa npodbl
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Puc. 4. Ycmanosxa ona ombopa npo6 eo3dyxa npu onpedenenuu acbecma
1 - pe3vbosou xoHey nampybxa onn ombopa cpednecymoumvix npob, 2 ~ nepexoOrux, 3 - nampou ¢ purempom, 4 -

germuns, 5 - muxpoxomnpeccop, 6 - 2a306btd cHem4ux
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Puc. 5. MHepexoonux.
1 - xopnyc, 2 ~ pesunoeas npoxnadxa, 3 - npuxdcumHas zauxa.
*Pezvba donxcHa Gotms coznacosana ¢ pe3vbou Ha Kowuye nampybxa dns ombopa cpedrecymouHbix npob.
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NMpunnoxeHne 4
cnpaBoyHoe)

Yecrposicrsa QA NPOCBETACHNS PUIbTPOB B rapax alerToHa

Ha puc. 6—77 nokasaHbl CXeMbl YCTAHOBOK JiIsI NPOCBETICHUSA
$bUILTPOB B IMapax aneroHa. 3ajeiKa npenapara A0JDKHA BBIIOJ-
HATHLCSA TONBKO B BBITSDKHOM 1mkady. Henb3sa paborare BOIM3M
OTKPBITOrO ILUIAMCHMU.

1A HarpEBAaHMSA ALETOHA MOI'YT HCIOJbL30BaThCA BOAAHAA OaHs
WM ropadasl INUTa, a TakKke MHEPpaKpacHas JaMIia.

IIponenypa npoOCBETIICHUA 3aKIOYAETCS B CICAYIOLIEM

® HArpPETh allETOH A0 KMIICHUS M IIOA0XIAATh NOKa M3 OTBEPCTHSA
HE HA4YHET BBIXOAMTHL HEOONBIIOE KONMMYECTBO NApPOB,

® IIOMECTUTh PMIBTP NBLUIBHON CTOPOHOM KBEPXY Ha IIPEAMET-
HOE CTEKIO OpM KOMHATHOM TteMmuepatype OObIYHO 3JEKTPO-
CTaTHYECKME CHJIBl YACPXXMBAKWOT PUILTP HA CTEKIIE,

¢ yOexmThCs B TOM, YTO Ha (WIbTPE HET Kanelb >XUIAKOTO
aleTOHa, yIepXaTh C IIOMOINBIK IIMHIETA NPEAMETHOE CTEKIO B
15—20 MM OT BBIXOAHOIO OTBEpCTHA B TedeHye 3—5 ¢. B 1o Xe
BpeMs MEMJNEHHO HepeaBurath QUIBTP TIONEPEK BLIXOJHOI'O
OTBEPCTUA UISI TOTO, YTOOBI O0ECNEYUTL PABHOMEPHOE IIPOCBET-
nenue. IlpenMerHoe CTeKIo NpeaBapuTENIbHO HE NOAOrpeBacTCs, Tak
KaK 7 [OpPaBUABHOrO INPOCBETNEHMA Iaphl JIOXHBI KOH-
HCHCHUPOBATHCA HAa HEM;

® IMOpUUOM ¢ MITIOK Ne 22 Ha OCBETICHHYH) HOBEPXHOCTH
HAaHECTH 1—2 KaIlid TpManEeTHHA U 3aKPBITh HOKPOBHBIM CTEKIIOM.

Henb3a HagaBiWBaTh Ha MNOKPOBHOE CTekIo Yepes 24 4
npenapar roToB K IIPOBEIECHUIO HMCCICAOBAHUM.
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Puc. 6. Cnoco6 npoceemnenun gpunsmpa 6 napax ayemona
1 - npedmemmnoe cmexno, 2 - punemp, 3 - xonba, 4 - ayemoH, 5 - eodanan Gans
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Puc. 7. IHonyvwernue napos ayemona OAR npoceemReHUA (Puabmpos
1 - napwt ayemona, 2 - xcudxuii ayemon, 3 - 600sHas bans, 4 - npumepmasn
npobxa, 5 - xonba -
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MpnaoxeHue 5
crnpaBoYHoOE)

Pa3nnyHsie Bnabl acb6eCcroBbiX BONIOKOH

1. Onguuounsnie BoNMoKkHa (puc. 8a).

OHu Jserko HUASHTHOHUIUPYIOTCA M NOACYHUTBLIBAIOTCSA. ITH
BOJIOKHA 4Yallle BCEr0 BCTPEYAIOTCA Ha MEMOpaHHbIX HIbTpax. Y
aMO3UTa M KPOKHUIOJIMUTA BOJIOKHA IIPAMBIE, UI1000pa3zHoi ¢opMBbl.
XOTA BOJIOKHA XPM30THJIa MHOIJAAa NpSAMbBIE, OHM 4Yalle HMEKOT
KPUBOJIMHEAHYIO hopMy BoNOKHa HEOXHOPOMHBIE M «HEBOJOKHOOO-
pa3Hbie» TEM HE MEHEE MOIeXaT YYETY, €CJIM OHM OTBEJYaloT
OCHOBHOMY OIIPEACIICHMIO BOJIOKHA.

2. Pacmemiennsle BoOOKHaA (puc. 80).

OOBMHO 3TH YaCTUUB! BRIMIAAAT KAaK BOJOKHO (MJIM BOJIOKHA),
paciyenngommecss oT ogHoro creona. Mcxonsa U3 toro, 4ro 4acruiia
COOTBETCTBYET ONPENACICHUIO BOJIOKHZ II0 JUIMHE U TOJIIMHE, OHA
IIOACYMTBIBAETCA KaK OJHO BOJIOKHO.

3. ArperaTsl BOOKOH (puc. 9a).

JTa rpynna COCTOMT K3 BOJIOKOH, IPUKPEIUIEHHBIX K 3€pHaM
WU IIOTPY>KEHHBIX B HEBOJNOKHUCTBIN MaTepuan. Ilociaenuuin moxer
OBITH BMEHIAKOIIEH ITOPOAOM, CMOJIOM, IEMEHTOM H AP. MaTEPHAIIOM,
MCIOJIL3YEMOM B IPOM3BOJACTBE acOecTOBBIX M3Aenuil. Ecnm 3epHa
HE TOJIE 3 MKM, TO COIVIACHO OIpPEAeleHNUIo, BCE BOJIOKHA
IIOACYMUTBIBAIOTCA.

4. CrpynnupoBanHble BOJIOKHa (puc. 90).

JTa KaTeropusi BOJNOKOH o0pa3yeTca TOrjga, KOIia BOJIOKHA
HAaKJIaAbIBAIOTCSA APYTr Ha ApYyra, BMECTE CJIOXEHBI MU NEPECNNCTCHEI.
IIpocTeHMIIUM ABIACTCA CIy4al, KOrja ABa BOJIOKHA IEPEKPhIBAIOT
M IIepEeCeKaloT APry apyra. B 3roM ciaydae KaXnoe M3 BOJIOKOH
IIOACYMUTBIBAETCA OTHAEIBHO. bojiee CIOXHBIM ABIACTCA CIIy4aw,
KOrJla BOJIOKHA JIEXKAT IIOYTH NAPAJUICILHO U KAKYTCA BBIXOAAIIMMMU
M3 OXHOro ny4yka Takod Ny4OK IPUHUMACTCHA 3a OJNHO BOJIOKHO,
€CJIM OH MMEET HIUPUHY He GoJice 3 MKM M COOTBETCTBYET APYTHMM
apaMeTrpam

WUHorna rpynia BOJOKOH BBIMSAAMT KaK HEOIPEICICHHOE YHCIIO
CIIYTAHHLIX HUTEH, NPOMUCXOAAIIMX M3 OAHOrO ITydKa BOJIOKOH. WX
HEJIB3A pacCMaTpuBaTh KaK BOJIOKHA.
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Puc. 96. Czpynnuposarrwvie 6010KHa.
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MpunoxeHne 6
CNpaBoYHOE)

Popma y4era nogqcyYrmTaHHbix BOMNOKOH M PACCIYUTAHHOH
KOHUEHTpauny (ONTnYecKnt Mukpockorn)

Homep
(bubTpa

I'opom__

aTta oTOOpa npoosI « » 199 r

Mecto orbopa npoOsI

OcoOble YCIOBUSA o

daMuinsa, 1 0. oTOUparoILero npody

OaMUIUsA, 1 0. NIOACYNTHIBAKOILEIO BOJOKHA )
n I | | 1 | T
l | Z
i - - T - I~ '
i ' [ { | { i L L |
? S TR | | .L
| | | ] | I | 1
: — N m 4~ -  p t A B
- AN N N I I
| . N — | I— : .

KonudecTBO BOJIOKOH

Yucno noneu

Bonokow/nOVIE_

Bonokow/mm%*

OObeM, IPUBEACHHBIN K HODMAJXbHBIM YCJIOBHUAM, o

Konucm*paunﬂ peciupabeNbHBIX BOJIOKOH BOJIOKOH /C

ITopmuck, oneparopa, BBIIOIHSIOMIETO
[OACYET BOJIOKOH
IlaTa nojacdera BOJIOKOH
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