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B pesyabraTe mpou3BOACTBEHHON JEeATEJNBHOCTH YeI0Beka BO
BHEIUHIOIO Cpely MOMKeT NOCTymnaTb O0JbIIOE KOJHYECTBO XHMH-
JEeCKUX COEIHHEHHH, uacTb M3 KOTOpbIX obsanaer 6JacTOMOre-
HBIMH cBolicTBaMH. HekoTOphie M3 HHX OmacHbBl JJIt 4esOBeKa.

B cBA3M ¢ 3TUM H3yUeHHe 3arps3HeHHs] BHEUIHEH Cpelbt KaH-
LepOreHHbIMH BeIleCTBaMH Ipuofperaer 0coOYI0 aKTyaJdbHOCTb.

BaxHeHUIMM 3BEHOM B CHCTEM€ THIHEHHYECKOH TpodHIAAKTH-
KM 3JI0KaYeCTBEHHBIX HOBOOODA30BaHUH SIBJISICTCS MHIHKAULHS
KaHLEePOreHHBIX BEIIECTB B OKPYJXKalOIleH UeJOBeKa cpene.

B Hacrosiiee BpemMs M3BeCTHO 3HAUUTEJBbHOE UHCJIO KaHUEpO-
FeHHBIX COeJHHEHUH, OnoCOOHBIX 3arpA3HATh BHEIIHIO Cpely,
0JHaKo HandoJjee PacrnpoCTPAaHEHHBIMH CPelU HHUX SIBJASIOTCS KaH-
lepOTreHHble IMOMHUUKAUYECKHE apOMAaTHUECKHe YTIJEBOAOPOJbI
(TTAY). T'pynna kaHueporeHHoix [TAY Bkaouaer psan coenuHe-
Huh: 1ubess (a, h) amtpauen, 7, 12-nuMerunbeHs(a) aHTpalUeH,
Gens(a) aarpaneH, O6ens(a) nupen u T. 1. Cpeau 3THX BEIUECTB
BbISIBJIEHO COEeJMHEHHE, KOTOPOe NPH3HAHO HHAMKATODHBIM Belle-
CTBOM IJs1 BCeH TpynIbl KaHUEPOTeHHbIX YIJIEBOAOPOLOB., IDTO
Geus(a)nuper * (BIl) — naubosee cTofikoe XK BHEIIHHM BO3Je-
CTBHAM KaHIEPOr€HHOe BellecTBO M3 rpymmbl [IAY, oTanyaio-
meecs cuIbHBIM JeiicTsueM. BIT asasercst ceoeobpasHblM HHIAKAE-
TOPOM 3arpsi3HeHMs BHelUHell cpeibl KaHueporedHsiMu ITAY. Ero
KOHUEHTPAUHs COOTBETCTBVET ONpeleseHHOMY 0/aCTOMOIEHHOMY
stpdexty. O6napyxenue BII cBHIeTENBCTBYET TakKe O NPUCYTCT-
BHH- TPYTUX KaHUEPOTeHHbIX I HEKaHIePOreHHBIX YIJ€BO10P010B,
npuyeM Bce OOHapy)KHBaeMble BO BHEWHEH cpele 6/aacTOMOreH-
Hele [TAY qaBasioTes Gosee caabbiMH KaHUeporenHamu, yem bBIT.
B c¢BA3# ¢ 3THM, KaK NPaBUJI0, ObIBAET 1GCTATOYHBIM ONMPEILIUTH
CTeNeHb 3arpsa3HeHua BHeWHeH cpeiabl oXHuM DBII, yTtobur cvinte
00 ypoBHe ee 3arpsidHeHHs KauueporewHmmu [1AY B uesou.
JIMIIb B HAyYHHIX IEJAX Lenecoo6pasHo NMpOHU3BOIMTb H3yUYeHHE
COTNEPIKAHHA B Pa3NHYHBIX OO0beKTaXx BHEWHeR Cpeldbl H JIPyrux
KaHueporeuusix ITAY.

Habuaonaomuiics B mocse1HKHe ro7Ibl POCT YHC/IA HCCIENOBa-
HUH, MOCBSILEHHBIX H3VUEHHIO 3arpsI3HeHHS OKPYXaloIleH ueaose-
Ka CPeIBbl KaHUEPOreHHbIMU YIJIEBOIOPOAMH, & TaKKe HeCOMHEH-
Has aKTyaJbHOCTb 3THX HCCJ€T0BAHHMH BbI3BATA HEOBXOIHUMOCTH

* Tlo crapoil HoMeHKaaType 3, 4-Geusnupen.



yHudHKanuy MeTo10B OTdopa npo6 M mocaelyioulelt Hx odpa-
OOTKIL.

Haunbonee pacnpocTpaHeHHHIM B HACTOsILIEe BPEMS METOAOM
KOJNUYECTBEHHOr0 aHa/jH3a KAaHUEPOTeHHBIX YraeBOI0POJIOB H3
xnacca ITAY, nosBonsiiomum ompenensiTh 3TH BelleCTBa B KOH-
iedrpanun 10-8 —10-1° r/max (0,01-—0,0001 mxr/ma) sxerpaxta,
NoMyueHHOro M3 mpobul (rounocts Merona *=109%), asagercs Me-
TOJ KBasHJAWHEHYATHIX CHOEKTPOB JUOMMHecHenuun  (3thdext
Ulnonsckoro). Hanpune cTOMB YYBCTBUTEJLHOTO METOIA ONpese-
JeHusl KaHueporeHuwx ITAY nenaer 0co60 BaKHBIM TIIATEJLHOE
[IPOBEIEHAE TPEABAPUTENbHON 06pafoTKu npob, TaK Kak WMEHHO
Ha 3TOM 3Tame HCCIENOBAZHHA BO3MOXKHBI HaubOJbIIHE ONMMGKH.

Lenbio HaCTOSHEr0 MeTOIHMYECKOTO MUCLMA  SIBJASETCA pac-
CMOTpeHHe HauboJiee PalUOHAMLHEIX IIPHEMOB 0TGOPa B OKpyXKa-
Iolie ueloBeka cpele npol, TPeLHa3HAUEHHBIX NJIf KOJAHUECT-
BEHHOTO OTpPeNeJeHHS KaHLIePOTeHHBIX YFIeBOLOPONOB, U 1OC/e-
pyiomed ux o6paboTKH.

B npamo# 3aBucHMOCTH OT 0f6bexkTa HCCAeNOBaHusA (BOna,
BO3/IyX, 1I04BA) HAXOIHTCH Halop U NMOPANOK HCIOAH3OBAHUSA
METOA0B, NPUMCHEHHE KOTOPHIX HeoOXOAMMO .18 IOJYUEHHS HOC-
TOBEDHBIX Pe3yJAbTAaTOB. PaccMoTpenne 3THX METOMOB IENeC006-
pasHo Hayath ¢ oT6opa m o6pabforkyu mpob Bo3AyXa — HauboJee
pa3pafoTaHHOro BOTIPOCA, B SHAUMUTENBHOM CTENSHH OCBEIICHHO-
ro B ClenHaJbHOH JHTepartype. O1HAKO NPEABAPHUTENBHO HE0HXO0-
JAMO OCTaHOBHTBCA HA OCOGSHHOCTSX NMOITOTOBKH IOCYAH M pacT-
BODHTe/eH, HCIOAb3yeMbIX B 3KCIEPHUMEHTE,

NMOATOTOBKA NOCYAbl H PACTBOPUTEJIE

IlepBbIM ¥ OCHOBHEIM TPe0OBAaHHEM IIPH NIOATOTOBKE NPO6 K
KOJIM4eCTBEHHOMY OTIPeJe/IeHHIO0 B HAX KaBIepOreHHLIX YIJIEBOT0-
POJOB ABJAETCA NDHMEHEHHe NOJBEePTHYTOR crenuanbHoll ofpa-
60TKE MOCYJbl X XOPOIIO OUHILEHEBIX PACcTBOpHTesed. ITo Tpelo-
BaHHe 00yCA0BIEHO YPE3BLIYANHO BBICOKOH UYYBCTBHTEJIBHOCTHIO
METO10B KOJHUECTBEHHOID ONDEeNENeHUs K?HIEDOTeHHbX YIiIeB0-
Zoponos. [LocTaToWHO HCNMOJB30BATh HEYIOBJETBOPUTEAbHO ofpa-
HoTaHAyIO mocyy, 4Te6E! TTOCTABKTE M0J1 COMHEHHE NIPABHIBHOCTE
MOJYIeHHLIX Pe3y.IbTaTOoB.

IMonroroska nocyasl ckaaabiaercs us 2-x stauos: 1. Tma-
TeJIbHO® MbITbe IOCYIAE C KAKHM-JUG0 MOWUIMM  COCTABOM.
2. MrOrogacoBoe 3aMauuBaHiie B CBEXEIPHTOTOBICHHOM XPOMIIH-
K€ C TOCJEeNyIOUIMM OTMBIBAHMEM B NPOTOYHOM BOJONPOBOIHON
BOJE M OTOJaCcKUBaHHeM JMCTH/IMMpoBayHON. [locsie cyumku B Cy-
IANABHOM WKady OTBEPCTUS B NOCyTe 06I3aTENBbHO CJIedyeT 3a-
KpBIBaTh TPUTEPTO NpOOKOH MAN WHCTON BATONH. XpaHHTHLCA TO-
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CyJa MOXKET TOMBKO B TaKOM BHIE—B IVIOTHO 3aKDBHITOM IUKd-
Gy uax MHOM XDaHHJHILIE, TJe HCKIIOYAeTcs ee 3arps3HeHHE.

BBuay BaxKHOCTH BOMpOCA, CJAELYST elle pas NOTYEPKHYTh:
Ha AI060M 3Tane HCCAeLOBAHHH, HMEIOIIHX Ieabl0 H3yueHue KaH-
ueporesBHbix [TAY B oxpyxkamollell yeioBeka cpele, MOXKET ObITh
HCIIONb30BaHA TOJNBKO HHCTas MOCYJAa, NPOIIeJmas yKa3aHHYIO
06paboTKy.

Pemaromee 3nayeHne uMeeT OUHCTKA HCHOJB3YEMBIX PaCTBO-
pureneit. Jl1sl 3KCTParupoBaHUSA Yalle BCErO0 TPHUMeHAOTCs GeH-
301, CepHBIH 30hup, HOpMaabHbE rexcaH. Cielyer HCIOJb30BATH
TOJIBKO X. Y. PACTBOPUTENH, NEPEeCHAHHBIE HAa BOJASHON WJIH BO3-
AyIHOH 6aHe mpH COOTBETCTBYIOLIEH TeMIEpaType, IIPHUEM mep-
BBIE W TIOCTeIHHE MOPLHM pacTBOpHTeaed B koawuectBe 20% ot
uexonHoro ofnema orbpaceiBaioT. CrTeneHb OYMCTKH PacTBOPUTE-
JIST MOXKHO OmpeNie/IuTh caelylomum obfpasom: 250—500 M ouu-
LICHHOTO PACTBOPUTENS yNapHUBAIOT HAa BOASHOH GaHe N0 ofmeMa
5—10 MJ, KOTOpHIH DOABEPralOT 3aTeM CHEKTPaJbHO-TIOMHEEC-
LeHTHOMY aHanu3y. OJHaKo, AaKe B IePErHaHHbIX PacTBOPHUTE-
JsX MOTYT Oblth oOHapyxeHbl ciaenbl ITAY. Ilostomy Bo Bcex
cayyasix HeoOXOOMMO NMPOBOAHTDL «XOJOCTHIE OMBITEI®, T. €. OTOH-
paTb W ymapuBaTh JJIsL KOHTDPOJBHOrO ompenejenust BIT Takue
0O6BeMBl pPacTBOpPHUTENs, KOTOPHIE HAYT Ha SKCTPaKLUHMIO Hccre-
nyemoro obpasna. B ciyuae obmapyxenus B pactsoputrene bBIT,
€ro KOJHYECTBO HeOOXOZMMO YYHTBHIBATH NPH pacuere comepxKa-
nug BIT B mpoGe.

CienyeT nNOXYEPKHYTb, UYTO NPH pafore ¢ OPraHHUECKHMH
PACTBOPHTENSAMK HEOOXOLUMO cOB/II04aTh paBu/ia TEXHUKH 6e30-
TIACHOCTH, TaK Kak BCe OHHM (OCOOCHHO CePHBIH M IEeTPOJeHHBIN
5pupEl ¥ 6eH30,1) B3PBIBO- M NOXApOOMAacHH, a GeH30/, KpoMe
3TOT0, BeCbMa TOKCHUEH.

A. OtGop u nMoAroToBKa K anaiusdy npol atmocdepHOro Bo3pyxa

CanHuTapHBIH KOHTPOJb 32 YHCTOTOH aTMOC(EPHOrO BO3TyXa B
BaceJeHHOM NYHKTE C MHOTHMH MCTOYHMKAMM KaHIEDPOTeHHHIX
BEIIECTB WX B padoHe PaCIONOXKEeHHS OXHOTO HCTOUHHKA IIPOHU3-
BOJASIT MyTeM HCCAeAOBaHisi npod BO3LYXa Yy MCTOYHWKOB BHIGPO-
COB, a TaKKe IyTeM H3YYeHHs TaJbHOCTH PaCIpOCTPAHEHH: 3d-
TDSI3HEHHUS.

Ho nposenenus or6opa npob Ha KaHLUePOreHHLle yII€BORXOPO-
B HeOOXOAUMO MOJNYYHTh CJIEAYIONUIUe JaHHbIe:

1. CaHHUTApHO-THTHEHUYIECKYI0 XapaKTepUCTHKY HCTOYHMKOB
3anps3HeHUsi aTMOCGhEpHOro BO3JAyXa STHMH BellecTBaMM, AJf
9ero cjaelyeT NpelBaAPUTENIbHO TPOBECTH OfcaeloBaHHe OOBLEKTA
C LEJIBIO BBISBJICHHAS NPEANOJarasMblXx MECT BHIGPOCA KaHIepOoreH-
Helx Bemecte. [Ipy 3T0M HeoGXOAWMO JeTANbHO H3YUWTb OCOOCH-
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HOCTH TEXHOJOUMM TIPOU3BOTICTBE, MECT4 OPraHM30BAWHOTO H He-
CPTAaHM30BAHHOTO BbIOpOCa MPOMBILUITEHHBIX 3arpsi3HeHHl B at-
Mocdepy, oueHUTb 3(PPEKTHBHOCTb OYHCTHBIX COOPYXKEHHH, mpel-
HA3HAUEHHBIX /5 yJaB/JIMBAHHS TEXHOJOTNYECKHX BBIGPOCOB, Ha-
MeTHTb TOYKH I 0TOOpa 00pa3LOB MBIAH, CAXKH, CHIPbS H T. .
M3 TEXHOJOTHUECKOH anmnapaTypbl, BEHTUJALHOHHBIX CHCTEM,
OYMCTHBIX COOPYPKEHHUIl U T. II.

2. Matepwannl, XapakTepH3ylollle poJb H3yuaeMOro HCTOU-
HUKa HUJAM TPYIIbl MCTOYHHKOB B 3arpsg3H@HHH aTMOC(HepHOro
so3ayxa. ad ux mosaydeHus HeoOX0,1HMO O3HAKOMHTBCS ¢ IJIaHU-
POBKOH TAHHOIO HACENEHHOTO IYVHKTA, IeHePaJjbHBIM IJIaHOM ero
PasBUTHS, B3aUMODACMHOJOMKEHHEM TNPOMBIIIIEHHBIX 06BEKTOB H
JKUJIOA TepPPHUTOPHH, pa3MellleHHeM XKUJAbIX KBapTaJoB, TPaHC-
NOPTHBIX Marucrpased, MecTomo10KeHneM 3e/JeHbIX HacaxK1eHuH,
ONpPENeNUTh «PO3V BETPOB®» MAJsI JAHHOIO HACEJEHHOr0 NYHKTa
1 ap.

[Tocne npenBapuTenbHOro 03HAKOMJEHHMS HaMeUalOT NMYHKTBE
nas orbopa npob, KOTOPBIe AOJXKHBI HauboJjee TOJHO XapaxTe-
pu3oBaTh Kak auddysHoe 3arpsizHeHUe BO3TyXa OT TPYIMIBI HC-
TOUHHKOB, TAK U 30HAJbHOE — OT OJHOr0 HCTOUHHKA.

IMpyu usyuenau Juddy3Horo 3arpsg3HeHnss aTMochepHOro BO3-
IyXa HacSJEHHON'0 TYHKTa KaHUEPOTeHHBIMH YIJEBOI0POaMHu
HaMeyaloT CTallMOHapHble TYyHKTH (He MeHee 4—6), rie cucre-
MATHUECKH H, JKeJaTeJbHO, OJHOBPEMeNHO OTOUPAalOT mblieBble
npo6ut *. Mecra anst orbopa npo6 atMoc(hepHOro BO3AyXa BbIOH-
paloT ¢ TAKHM pacyeToM, 4TOObLl OHH I03BONMAH HanbOJee TMO.IHO
0XapaxkTeDH30BATh COCTOSHHME BO3NYUIHOH CPedbl HACeJEeHHOro
IYHKTa KaK B IleHTpe, TaK H Ha neprpepun ero. [Ipn stom moryr
GUITh MONYUEHLl Pe3yJbTaThl, XapaKTeDH3yIOUiHe 3arpsi3Helne art-
Moc(epHoro Bo3AyXa OT DPA3HbIX HCTOYHHKOB (MPOMBIMILNCHHBIG
npeanpHATHs, aBTOTPAHCIOPT, OLITOBbIE TOMKH H JAp.).

Ilpn n3ydennu 3arpsiHends B paioHe KaKoro-aubo KOHKpeT-
HOI'O MCTOYHHKA NOCTYILIEHHS KaHUepOreHoB B aTMocdepy, MyHK-
Thl 1151 oTGopa mpol arMocpepHOro BO3TyXa ChAgIyeT pacmoJa-
raTh Kak ¢ I0JBETPEHHON, TaK MU ¢ HaBEeTPEHHON CTOPOHBLI.

B 3aBucwvocTH OT MOIIHOCTH BbIOpOCA, BBICOTLI TPYD, penb-
e(pa MEeCTHOCTH H PaclOJOXKEeHHs MKHJBIX KBapTalOB NMYHKTBl OT-
6opa npod pacrmosaraloT Ha PA3/JHUHBIX PACCTOAHUSX OT HCCIELy-
eMoro ucrounuka (Hampumep: 100, 500, 1000, 2000 M n . 1.).
M1 GoJiee MOMHOM XapaKTePHCTUKH H3y4yaeMOro HCTOYHHKA Ipo-
6Ll BO3AyXa pexkoMeHIyercs OTGUPaTh OTHOBDPEMEHHO Ha BcexX
PACCTOSIHUSIX, B TOM UHCJIE H C HABETPEHHOH CTOPOHHL.

* TIpu pmbope Touex oTOOpa mpod cieyeT pykoBolcTBoBaThest «HHer-
DYKTHBHO-METO/(HUECKIMH YKA32aHNAMI TIO OPTraHM3alUIl HCCAeNOBAHMS 3arpas-
nenns armocdeproro sozayxas., Menrus, 1963.
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Bo Bcex cayuasx B nepHox orfopa mnpod PerucTPHPYIOT Me-
TEOPONOruieckye noxasatean (CKOPOCTb M HampaBJAeHHE BeTpa,
BJAXKHOCTb, TEMIEPATypa BO3AyXa), COCTOSIHHE moroasl (ob6say-
HOCTb, TYMaH, JOXKIb H T. X.), HAJTHIHWE TOYBEHHON NBLIHM, HATIPAR-
JeHue IBIMOBOTO (hakena.

1. OtrGop mpo6 razoB M NbLIM HAa NPOMBILIJEHHOM MNPeINpPUATHN

a) OrGop TBepABIX 06pas3LoB (CHIPbS, MPOLYKTOB mnepepador-
KW CHPbS, CaXKHU, NLIJIH, COCKODOB MBIIM W ApP.) NPOU3BOIAAT IIO
OTJeJBHBIM 3BEHBSM TEXHOJOTHYECKOro Ipollecca, B JIOKAX raso-
XONOB, B BLIXJIONHON TpyOe MJgd OPTaHM30BAHHBIX BBIGPOCOB, H3
OYHCTHBIX COOPYIKEHHH, B BO3JYXOBO/AAX BBITAXKHON BEHTHJISILIHI,
CMeThl MBI OTOUPAIOT B IPOH3BOJICTBEHHLIX IOMELIEHUAX BOIHU-
3H OCHOBHDBIX TEXHOJOIHYECKUX aNlapaToB, COCKOOLl — C BHYTpPEH-
Hell MOBEePXHOCTH TIeUeR u JAP.

Ot60p npo6 BLITONHSIOT NPH INOMOLLM IIMATeNsl, KHCTOUKH
win gpyrux mpucnocobaenuit. Komwuectro or6upaemoro o6pasiia
JNoMXKHO 6biTh He MeHee 50 r. [Ipofy ymakoBHIBAIOT B HakeT H3
KAJbKH, JIE€PTaMeHTa HJM B CTEKJSHHYIO NOCYAY H LOCTABMALIOT
B nabOopaTOPHIO JUIT aHalu3a Ha COMEepXKaHHe CMOJMCTBIX H KaH-
LepOTeHHBIX BelecTB. K kax ool mpobe MOMKHBL GBITH IIPHIONKE-
HBl CIeLVIOLIHe CBEAESHUS: HOMED NpOoObl, HaAUMEHOBaHHe npel-
NPUATHS U KPATKOE TeXHOJOTHYECKOe OTHCaHHEe €ro, J[aTa U MeCcTo
otbopa mpodHl.

6) Or6op npo6 ra3oBbix BBIGPOCOB * NPOM3BOAAT HENOCPELCT-
BE&HHO K3 TEXHOJOTHYECKOTO 060pyJoBaHus (rasoxomoB), Ha cGpo-
Ce TEeXHOJOIHUECKHX H JIBIMOBHIX I'a3os B aTMmocdepy, B BO3AYIU-
HOH Ccpele NPOM3BOJACTBEHBHEIX NOMeENleHHH, HA TepPPUTOPHU OT-
JeJBHBIX YCTAHOBOK B NEPHOJ HauOOJbIIEr0 Ta30BbIIeNeHus | JAP.
MecTax.

IIpo6er ra3oBbix BHIGPOCOB OTGHPAIOT ¢ COGJIOIEHAEM NIPABHI
or6opa npo6 M3 rasoxoloB. Has 3TOro HebOJBILYI0 4acTb rasa
OTOMPAOT OT OCHOBHOIO IOTOKA ITOCPENCTBOM GIIel[HAaJBHOH 3a-
O0opHOH TPYOKM M TPOMyCcKalOT yepe3 TKaHeBOil (QHABTP, 3akep-
KUBAIOIINi B3BellleHHBIe B rasze yactuisl. PuabTp pacnosararor
BHE rasoxona.

Cxema ycraHoBku nss orbopa mpoO rasa TtakuM o6pasoM
BKJIIOUAET CIeLYIOIUe 3JeMEHTHI:

1) saBopuyio TpyOky; 2) unatpoH ¢ QUILTPOM B Kaccere;
3) H3MepuTeab KOJIHYECTBA ra3a— PeOMeTD MJH POoTaMeTp, pace
NOJOXKEHHBIH nocae (GuabTpa Mo xXoay rasa; 4) BO3TYXOLYBKY ¢
3JEKTPOJBUrATEIEM HJIM NPYTHe acnupaldoHHble TPUOOPHL.

3aboprasa TpybKa npeacraBaser coboio TPyGKy H3 JaTyHH
HJIX HeprKasewlled cranu. dauna TpyOku Gepercsa B 3aBHCHMOCH
TH OT AuaMeTpa ra3onposoja. Bayrpeunudl guamerp TpyOKH b—

* Hacroamuft pasjpes NOAroTOBMeH Kaug. TexH. nayk E. IT. Aurunodt.
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/AL OadIC KOHEIL 340HYT 10T HPAMBIM YTIOM, HOCHK  TPYOKH
(3arHVTOro KOHLIA) CHAaPVIKH 34TOYEH 10 TOJAMMHBI cTeHox 0,2
Ma. Tazozabopxas TpyOxa NOMELIAETCS BHVTPH Ta30npoBOi1a B
TOYKE, COOTBETCTBYIOLLEII CpeHEll CKOPOCTH ra3a B JAHHOM ceye-
HUH Ta3001POBOJA, OCTPHEM HOCHKA HAaBCTPEUYy IBHIKEHHIO Ta30BO-
ro noroxa. CKepocTs B HOCHKe 3aBOpHON TPYOKH JTOMXKHA Das-
{HATBCS CKOPOCTH rasa B [a30NpOBOJde B TOuUKe OTGOpa mpobsl.
Pa3vep OTBepCTHs HOCHKA J0KEH HMEThb TaKoe CeyeHue, 4TOOLI
MpH paBeHCTBE CKOPOCTEH B HOCHKE M M3MEepseMOH TOYKe raso-
MPOBOIA CKOPOCTb B HUJMHIPHUECKOH yacTh 3aBopHOM TpyOKH
66112 He MeHee 20 a/cek.

Beey 3THUM yC/JIOBHSM Jyullle BCETO YJIOBAETBOPSIET CIENHATb-
Has 3abopuas Tpyoka cucremsl HUMOT A3*, o6bluno npumense-
Mast sl U3MEPEHHs 3amblJIeHHOCTY ra3a B NPOMBILIJIEHHBIX Ta30-
TIPOBOTaX.

B cayuae or6opa npo6 BO3AyXa B NPOH3BOICTBEHHBIX TOMe-
IWEHHUAX IIPUMEHSI0T MeTo 0T6opa mpod 115 atMOChepHOro BO3-
ayxa.

B xauectse QuabTpoB npu oTbope mpod B ra3ompoBoiax U B
BO31QYyXe [DOM3BOICTBEHHBIX NOMEILCHHE HCNOJB3YIOTCS 3(dek-
THBHBIE THAPO(OOHbEIE a3p030/abHbie QHUABTPbI M3 TKaHun PIIIT-15
u PITA-15 (nmocnenuuit MeHee y106eH H3-32 CBOEH THIPODMIbL-
HoctH). Pasmepnr ¢uaprpa: anamverp 70 mym, amamerp padouei
NOBEPXHOCTH 48 MM, Toliafp pabouell MOBEPXHOCTH 18 kB. cm,
obutast maowans 38,5 cm? XpaHeHue (DuUABTPaA MPOU3BOIUTCH B
MaxeTHKe U3 KaabKH.

[Tepen ncnosnn3oBanueM (QUIAbTPLI BBIAEPKUBAIOT B YCJAOBHAX
xoMHaTHOH Temmepartypsl 4 npu 30—80% oTtHocHTeabHON BIaX-
Hoctd B TeueHue 40—60 MmuH. 3aTeM (QUJABTD MHHUETOM NEepPEHO-
CAT HA AHAJMUTUYSCKHE BECHl, B3BEIUUBAIOT C TOYHOCTHIO Jo 0,1—
0,2 mr. BapelleHHRIH (GUABTD NOMELULAIOT B KOPTYC KaCCeThl, CBEP-
Xy HakK/JaJblBAIOT KOJBIO-MPOKAAKY H 3aTarHBaloT rafixoil. Cob-
PAHHBIE KACCEThl 3aBOPAYUBAIOT B KaJAbKy H JOCTaBJASIOT lla Mec-
10 0T6opa mpob, TAe BCTABJAAIOT B NATPOH M TPOU3BOAAT 0T6OP
npodol.

CkopocTh nmpoTArMBaHUg rasa uepe3 (HALTP cocraBiser 30—
60 a/mun. TIponoMKHTENBHOCTL 0TOOpA 3aBHCHT OT CTENEHH 3a-
TIBIJIEHHOCTH BO3JyXa. HaBecka nbuiil Ha (HAbLTPE He AOJKHA
npesblath 25—30 mr. B nabGopatopmm nocae or6opa npobul
(PHAIBTPBI CHOBA BBIEPIKHBAIOT B HCXOJHBIX YCAOBHUAX TeMIeEpa-
TYpbl H B.JIAXHOCTH, B3BEIIHMBAIOT Ha Tex e Becax. Ecau orbop
11pOOLI MPOMCXOTHT IPU YCJIOBHH TIOBBIILICHHOH BIa*KHOCTH (OKO-
ao 100%), pexomveHmyercss Tepen B3BeWINBAHHEM IMOMECTHUTh

* B. H. ¥xoB.— «Cannrapuaa oxpana armocdepHoro Bozmyxa», Mesdrus,
1965, crp. 124—125.
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(QHJIBTP B IKCHKATOP C OCVIIHTEJEM HE MeHee ueM Ha 2 yaca WM
B Tepymocrar ¢ remnepartypoil 40—50°C na 20—30 muuyT, a 3a-
TeM B Teyende 40-—60 MHHYT BBLIEpKaTb B YCAOBHAX KOMHATHOM
TeMIEPATYDbl H BJI2XKHOCTH.

Pesyabrar ananusa npliid Ha QUAbTPE BHIPAXKAETCS B MP CMO-
Abl 1 nulay Ha M% 11 B MKr BIT na 100 M3 Bosayxa u B % BIl B
CMOJIe H TLLIH.

[ng onpelesenns KaHLUePOreHHbIX VIVEBOJI0POI0B B TEXHO.10-
THYCCKHX ras3ax oT00p mpob MOKHO MPOBOAHTh TAKIKE B YKHIKOCT-
HOH TIONIOTHTEND *.

JJ1s1 37Ol L€/ NPHMEHSIOT CHCTEMY, COCTOSILUYIO H3 HECKOJD-
KX cxiasHoK JIpexcens. TlepBylo CK/ISIHKY 3amOJIHSIIOT BATOH mast
3a/iePKaHusl BJAATH M OCAXKJAEHISI CaXKI U3 I'a30B, 4 NOCAENYIOIIHC
TPHU NeperdHaHHblM OeH30/0M HJIM AUETOHOM, IPHUYEM MOC/eTHSAS
CKJSIHKA BJAsieTCs1 OObIYHO KOHTPOJbHOM.

B ciyuae HeOGXOJHMMOCTH B CUCTEMY MOXKHO BBOITHTB CKJSHKH
C XJIODPHCTBIM Ka bllMeM I yJaBaHuBalus nabeitka Baard. [lpu
oT60pe ropsvHUX ra3oB HX HEOOXOINMO NPEIBAPUTEIbHO OXJaXkK-
nartb 10 remnepartypsl 30—40°C. das 310ro rasbl OT YCTaHOBKH
cJelyeT NpornycKaTh Yepe3 MeTaJNHIeCKUH XOJOMUIbHUK C BOMS-
HLIM OX/JaXKICHHeM H METaJJHMYCCKYH KO0y, TOrpyXeHHYI0 B
neld. Bo u3bekaHue BO3MOMKHBIX NMOTEPh KAHI[EPOTeHHBIX YTJIeBO-
J0PO0J0B, HeOOXOIMMO HCHONL30BAThH IJs aHa/Au3a BaTy H3 mep-
BOro cocyaa [pexcenss (noaBepraroT 3KCTPaxknuu) U GeH30JbHbIE
CMBIBBI 1i3 3TOH anmapartypsl. CKOPOCTh NPOTATHBAHUS Ta30B ye-
pes cucreMy JOJKHa ObITb He Gomee |—2 a/MuH, a 00Ul 00D-
eM OTOGPaHHLIX Ta30B He MeHee 1 w3,

2. OT60op M NOAroTOBKAa K aHaJu3dy npo6 atmocdepHoro
BO3/lyXa

Ot6op npob ¢ Ue/IbI0 H3YUECHUS YPOBHS 3arpsi3HEHHsT aTMOC-
¢depuoro soznyxa BIl u apyramy xaHueporeHHBIMH YTJIEBO10PO-
JaMH MOXKET NPOBOJHTLCS C TIPUMEHEHHeM acnHpamHoHHOTO H
CeIHMECHTALHOHHbLIX MeTO10B 0T60pa npoo.

AcnupauHOHHBIH METOT JaeT BO3MOXKHOCTb 0XapaKTepH30BaTh
3arpsisieHne aTMoc(epHOro BO3AyXa KaHLEPOPEHHBIMH YIJIEBOI0-
poloaMH, CyILeCTBYIOLlee HemoCPeACTBeHHO B MOMEHT oTbopa npod.

CelnMeHTaUHOHHBIE METOMBl IO3BOMAAIOT OUEHHTH 3arpsi3He-
HHE, TIPOUCXOIslLee 3a Becb nepuo; Habtoienng  (Heleas, Me-
csitl, KBapTaJ, NoJavroIHe U T. 1.).

* Caelyolllee HHKE OMICAHHE 3alMCTBOBAHO M3 «MeTtoinuecknx vykasa-
HWil 10 cadnTapHOil OXpaHe BHewHell cpenbl OT 3aTPSi3HEHHsT KAaHUEPOreHHBIMII
YI1€BOAOPOAAMH B DaftOHE PACIOJOMKEHIs] MPeINpUATILH HedTenepepadate: -
wofiefl npomeiintennocti, Kies, 1969 r.
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Haubonee LeHHbe pe3yabTaThl MOTYT ObiTb NMOAYYEHB! MpH
KOMTIIEKCHOM MCIIOJb30BaHHH OGOHX METOIOB.

a) AcnupauuoHHbIt MeTOJ 0TGOpa npo6b.

Jns acnupanuonHOro oT60pa nmpod BO3AyXa PEKOMEHAyeTcs
ycraHoBka, mpeuroxennas C. H. Kumunoit u B. M. TlonsikoBbim
(1961) *.

CymuocTs MeTofa 3aKAOUaeTcss B aCOHpAOuM GOJNbLIHX KO-
JIUYECTB aTMOc(epHOro BO3/yXa uepe3 CIELHAJbHblE TKAHEBbIE
(GUIBTPEL, Ha KOTOPbIe OTOMPAETCS HOCTATOUHOE KONMHYECTBO IBLIH
(nopsiaxa 1—4 r) anst KOMHYECTBEHHOTO onpejeneHns B Hedl BIL.

JLast 9TOf enu NPHMEHSIOT acMUPallMOHHYI0 YCTaHOBKY, CO-
cTosImYyIo U3 sieKtpoasurarens (moumirocts 0,4 xBT mpu 2800
06/MuH., Haupsaxenue 220—380 B), BeHTHAsATOpA, pOoTaMeTpa (co
mkamoit Ha 260—300 m3/uac ¢ ueHout menenus 25 M%), BLIGPOCHOH
Tpy6Hl (s BbIGpOCca OTGOHJIBTPOBAHHOIO BO3AyXa), BCACHBAIO-
mero narpoHa. IlocietHufl npencTaB/iIsieT BOPOHKOOGPa3HOe Me-
TalIHuIecKoe YCTPOHCTBO, BHYTPHU KOTOPOTO yKpensieRa Ha peGpax
ceTKa, cayxKalllash HOAjepKHBalolledi OCHOBOH Iaf (HabTpPa, Ha
KOTOpHH or6upaercs nbolib. CBepxy (uAbTp NpHKpensigercs K
NaTPOHY METANJNUUYECKUM KOJBUOM.

B kadectBe (QHJIBTPOB HCMO/b3YIOT TKaHu Mapok @®IIII-15 u
®ITA-15. Bo3nyx npocachiBalot co ckopocTeio  100—250 m3/uac.
11pO0O/MKUTENBHOCTS 0TOOPa NPOGLl BAPbUPYET B 3aBUCUMOCTH OT
CTeneHN 3arpsI3HeHnss aTMOC(hepHOro Bo3ayxa OT mojydaca Jo ua-
ca (B pafioHax CHABHOrO 3arpsi3HeHHs]) H JO HEeCKOJbKUX 4acoB
B OTHOCHTEJbHO «UHCTHIX» palioHax.

B6uausu ncrounukos Buifpoca (mpOMBIIJEHHAsT MJOLAAKA HIH
HemoCcPeACTBEHHO Yy HCTOYHHKOB BblOpoca) oT6Op Hpol NpPOH3BO-
naT B Teuenune 5—20 muH.

Ckopocte QEIbTpALMK BO31yXa [0 Mepe 3arpsi3HeHudst QHIb-
Tpa CHHIKaeTcs, MO3TOMY cJjeayeT He pexe 1 pasa B yac CHH-
MaTh NOKa3aHUsA poOTamerpa.

OZHOBPEMEHHO C 3TUM DPErHCTPUPYIOT HANDPABJEHUE IBIMOBOTO
(daxesa # NPOH3BOAAT 3aMephl  METeOPOJOTHUECKHX (PAKTOPOB
(kaxabie 3 yaca),

B xauecTBe acmupalHOHHBLIX YCTAHOBOK MOTYT OHITH HCHOJb-
30BaHBl JIOGEIE yCTPOHCTBA, KOTOpLIE TO3BOJISIT OTGHPATh Ha
(GHALTD NBLIBL cO cKOpPOCThio He Meree 500 J1/MuH B TeueHue 5—6
1acoB.

[Tocne orGopa nmpobel QUABTD, CBEPHYTHIE 3ampPsA3HEHRON mno-
BEPXHOCTBIO BHYTpPb, VKJIANBIBAIOT B MaKET U3 KajJbKH C COOTBET-
CTBYIOIUMH 0603HaueHAstMH (1aTa H MecTo oT6opa NPoSHL. KO-
AWYSCTBO NPOTSHYTOrO BO3AYXa, NPOAOIKUTENBHOCTL oT6opa

* Cj’ifKHMHHa, B. M. TMoasgxon, k. «Turuena n Cauntapua», 1961, 8,49,
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npoOut) H JOCTABAAIOT B 1aGOPaTOPHIO IS [OCAETyIoWero aHa-
JM3a WJIH HAnpaBJAsSIOT CEPUM TAKHX 1Po0 B CrelHaJH3HPOBaH-
Hole nadopatopuu. B nocaeneM caydyae npuaaraioT KpaTkHe CBe-
JeHust 06 HCTOYHMKe BLIOpOCA, O NIYHKTe OT6Opa npob (mpoMblLL-
JeHHas m/aollaTKa, KHJIOH DaloH, paccToOsHHE OT HCTOUHHMKA Bbl-
fpoca ¥ T. I.).

B psaxe cayyaeB Mozker ObITb HCIONB30BAHA YCTaHOBKA 115
ot6opa Mpob BO3AyXa C AHUAKOCTHBIMH MOTJNOTHTENSAMH, KOTOpad
COCTOMT H3 3-X II0C/Je10BATENbHO COEIMHEHHLIX V-06pa3HblX i10-
TJOTUTEJEH C MOPUCTOR CTeKJAAHHOH nJaactuukod No 1. Kaxiwl#t
norAoTuTe b 3anoausaior 10—20 ma nepernanHoro GeH3o.qa. Yuu-
THIBast, 4T0 npu 6apOOTHPOBaHIM NPOUCXOINT HEKOTOPOE Hemape-
HHe 6eH30J1a, MOIVIOTHTENH CJIe1yeT NOMEU[aTh B XOJ0AHYIO BOXY
(ewe ayuure 1006aBIsTh B Hee Kycoukd Jbjga). CKOpOCTb npoca-
CLIBAHHS BO37yXa uepe3 NOMMOTHTEeM MozxeT Oblth jpo0 0,5—1,0
Ja/MiH, O6beM MponyckaeMoro Bo3AyXa 3aBICHT OT YPOBHSA 3d-
IpsI3BEHHOCTH 11 TeM 60.blle, yeM MeHee 3arpsasHed po3ayx DBIL

Caedyer HoJuepKHYTDL, YTO BLICOKAS UYBCTBHTE/BHOCTb GIEKT-
PadLHO-MIONIIECHEHTHLX METOLOB ONpeReJNeHUs KaHUepOIeHHbX
yr;ieBojiopoios (1o 10-8—10-1° r/mn) B Hacrosllee BpeMs Iio-
3BOJISIET 3HAYHTENbHO COKPaTHTb O6beM aHaJHU3HPYEeMOTO BO3-
ayxa, orpanuymBasicb B psine cayuaes 20—50 auTpamm.

[Tocne orbopa cooTseTcTBYIOLRH NOPIUIH BO3AYyXa OEH30.b-
Hble PacTBOPHl O6DBEAMHSIOT H HANPaBAAIOT Ha WCCAENOBaHUe B
JNabopaTopHy, HMeUlue annaparypy AJs JIOMHHECUEHTHOTO aHa-
a13a.

Kax yxasbiBajoch Bbille, 17151 otfopa npod ¢ Leablo onpene-
Jenus xoHuentpauuu BIT B atmocdepHOM BO3Iyxe HEOOXOIHMbI
criellia/dbHble YCTAaHOBKH, 06OPYIOBaHHBE B pPsle CJaydYyaeB [10-
BOJILHO MOUIHBIMH BO31yX0;yBKamu., Takue <YCTAHOBKH Halleft
NPOMBIIIEHHOCTBIO HE BBIMYCKAMOTCS, HO MOIYT OBITb CMOHTHPO-
BaHLl CHJIaMH [IPOMBILIJEHHBIX NPEIIPUATHH 10 3aKa3y CAHIIHA-
cragiuil. B cayuae OTCYyTCTBUS BO3MOXKHOCTH OTOOpa mpob acm-
pauHMOHHBIM METOIOM, MOTYT ObiThb PEKOMEHIOBAHBl CeIHMEHTa-
LLMOHHBIE MeToabl oTfopa npob aTMoc(epHbIX 3arpsa3HeHui, KOTO-
pbie NO3BOJIAIOT TOJYUUTL OTHOCHTE/BHBIE-T0KA3ATeNH 3arpsisue-
HHS aTMOC(EPHOro BO3AyXa.

6) CepumeHTauucHHbIE MeTOAbl 0TOOpa NPOG.
MeToja oT6opa cHeroBbix npos*

CymHocTb MeTo1a 3akJaoyaercss 8 orfope npob cHera ¢ onpe-
JeJIeHHOH NJI0LI A H, BECOBOM OTpeleleHHH 00Iell 3anblIeHHOCT

* «Bpemenunie merojnueckne ykasamus 1o onpeicdeHuto 3.4-Gensnup ua
BB aTMOC(EPHOA BO3TyXe HaceleHHBIX mecT», M. 1957
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CHEroBOTO MOKPOBA H ONpeIeNeHHH B NblIH KaHUEPOUeHHBIX Be-
LIECTB.

[Tpu opranusanuu or6opa npod cHera HeoOXOAMMO pacnoga-
rath CJAEAYIOUIMMH ILaHHBIMU:

1. CBelenusIMH O «pO3€¢ BeTPOB»  3a mepuoj oOGpasoBaHHus
yCTOAYMBOTO CHErOBOrO IMOKPOBA.

2. Jlarol nadasa ofpa30BaHHsi CHErOBOTO TIOKPOBA.

3. BpemeHeM cyLlecTBOBAHHS CHErOBOTO TIOKpOBA (KOJHUECT-
BO AHeH OT Hauasja o6pa3oBaHMs CHETOBOIO HOKPOBA 10 IHST OT-
6opa mpoObl).

Ot6op npo6 cuera pexOMeHIYeTCS NPOU3BOJUTb B HaTpaBJe-
HUH TOCHOJCTBYIOUIMX BETPOB (NOLBETPEHHO) M B KOHTPOJBHBIX
TOUKaX;, Ha DPa3JUYHLIX PACCTOAHUSAX 10 8 OCHOBHBIM pyMOaM
(nampumep: npommicianxa, 100, 500, 1000, 2000 meTpos u T. 1.).

[Ipo6u cHera orGuparTcsd Ha yyacTkKaX, T'le COXPaHUJCS He-
TPOHYTHIM CHEroBOH moxpoB. OT6Op CHera mpoOW3BOJUTCS NP I10-
Moy Oypa WM MHCTPYMEHTa, 3aMeHAwulero ero. das noayue-
HHuSl VCpelHEHHOrO obpasia ciaelyeT oT6UpaTh CHErOBhle NPOOHI B
5-tu Touxax «xoHBepTOM» (Ha yyacrke miaomaasio 1 M? orGupa-
10T npoOBl CHera Io yriaM KBajpaTa ¥ B ero IeHTpe).

OrofpaHHblll CHET YJAaJAIOT BLIT2JIKHBATEJEM HIM NPH IOMO-
I JepeBAHHON JOMATKH B CTEKJAHHBle 6aHKH, mocsae dero Oyp
CHOBA BCTABJALIOT B TO X€ OTBEPCTHE W MPOTANKHBAIOT A0 IOYBHI,
3aTeM JomnaTko# orrpebaioT oT Oypa OXKpyxKawliu# cHer, 6yp oc-
TOPOXKHO HAKJOHSIOT B CTODOHY M NOJ HEro MOTBOJST M TNPUKHU-
MalOT K OTBEPCTHIO UHCTYIO AePeBSIHHYIO JonaTKy (Bo u3bexkaHue
NoTepPb CHEra, TaK KaK BTOpas NOPLHs1 cHera OOBIUHO OkbIBaeT
MeHbliIe NePBOM U He TaK ymiOoTHeHa). 31XBaueHHBIE IPH BEIEMKE
HHMPKHEro0 CJI051 3eMJIIO H JIUCTbS YJAJAI0T U BTOPYIO NOPIHUIO (HHO-
ria TPeThbi0 WJIHW UETBEPTYIO B 3@BHCHMOCTH OT TOJUIHMHBI CHETOBO-
ro mMOXpoOBA) MEPEHOCAT B CTeKJAAHHYI0 O6aHky. Ha sTtukerke or-
MEYaloT JaTy, MecTo oT60pa NPOOGHl H YHCIO BHIEMOK, B3ATHIX B
ILAWHOHU TOYKE.

ITpx oTcyTeTBUMH MOCTATOYHO eMKOH MOCYTBI CHET BCEX BHIEMOK
W3 OILHOHM TCUKH MOXKeT He MOMECTHUTLbCH B OTHOM GaHKe M TOraa
eno CKJalblBaldT B HECKOAbKO GaHOK, a npu mocaenymooies Jjgabo-
paTopHoO#l 06pafoTKke BCe HODUMH CHEra COEIHHSIOT BMECTE H 00-
pabaThiBaIOT Kak OAHY mpoly.

JlaGopaTopHas o6paGoTka CHETOBLIX Npod 3aKJiouaeTcs B
GUIbTPOBAHUM PACTasiBIIEro CHeTa M MOCJACAYIOUIeM aHaJmse
IJIOTHOI'O OCTaTKa.

Pacragpum#t cHer (GuALTDYIOT yepes 3apaHee AOBeJCHHbIM A0
noctossHHOro Beca ¢unptp. Ilocne @uaeTpoBaHUs  BODPOHKY C
(GAABTPOM HAKPHIBAIOT (PHABTPOBAIBHON OyMaroH H OCTaBJAAIOT Ha
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BO3JyXe Aad noicylluBaHHdA. Bo31yliHo-cyxoH (HAbTP cHuMaOT
C BODOHKH, TINATEJbHO CBEPTbIBAIOT, YTOGLI 0CafOK HE BBHICHINAJ-
s, mepeHocAT B GIOKc (B XOTOPOM paHee JOBOAMJIU 10 TOCTOSIH-
HOTO Beca (HJABTP) W NOMELIAIT B CYIUIHJbHLIA IKad, rae BbI-
NIEPKUBAIOT OIOKC (C OTKPBITOH KPBLIMIKOH) B TEUEHHE 2 YacoB
npu 95—105°C. 3artem BBIHUMAIOT GIOKCHI, 3aKPBLIBAIOT KPBUIKOH,
TOMeIaloT B 3KcuKaTop Ha 20 MUH H B3BCIUMBAIOT Ha aHaNUTH-
YeCKHX BeCax.

[Tocne B3pemnBanus 610KC ¢ QUABTPAMH CTaBST TIOBTOPHO B
CYWUIbHBIA WKad Ha 1 uac Ja8 KOHTPOJILHOTO mOUICYIIHBAHHUS.
B cnyuae 6Gonbmiux ycalioK NPOLOMKUTENbHOCTH NMEPBOH CYUIKH
YBeIMUHMBAIOT 10 3 4aCOB, KOHTPOAbHOA — 10 1,5 yacos.

Bec 6ioxca ¢ QpuapTpoM nocje BTOPOrO B3BEIIHBAHUSA He J10J-
JKeH OTJIMUATBCS OT pe3ynbTaTa [epBoro B3BelUIMBAHHUST 6OJiblile,
yeM Ha =0,2 mr. Takum xe o6pa3oM OPOU3BOASIT AOBEAEHHE N0
TOCTOSIHHOTO Beca (Guaprpa 6e3 ocalxa.

BercynieHubIi ¥ B3BEINEHHBIH OC4/J0K YTAKOBLIBAIOT B MaKeT
W3 KaJbKH, YKa3bIBAIOT BEC GCajKd, MecTo otbopa mpobsl, HCTOY-
HHK BLIOpOCA M Jp. M HANPAaBJASAIOT AJs JalbHeHllero aHasnu3a B
crela M3HpOBAHHble Jabopartopud. B cayuae BO3MOXKHOCTH
NpPOBeNleHUs] aHa/NHW3a Ha MecTax, 0Canox NoiBepraiotT o6paboTke
IS BBIIGJEHHS CMOJUCTLIX BELIECTB, B KOTOPHIX OIPEAENsIOT
COIEDIKAHNE KAHLEPOTEHHBIX BEILECTB.

KoauuecTBo mblH, CMOJWCTHIX BewlecTB, DII, 3afepiKaHHBIX
CHENOBEIM TIOKPOBOM, BBIPaKalOT B LpaMMaXx H MHKpoOrpammax
(s KaHUEpOreHHuXx BRellecTB) Ha 1 M2 NOBEPXHOCTH 3a CYTKH
no gopmyJe:

AX1000 .
= o I/M? 3a CyTKH, TIe
A—nec ocanxa nbiayd B T, CMOJHMCTHIX BEUIECTB B I, KaHIepo-
P@HHBIX BeIIeCTB B MKT,
B-—miouans B3ATEIX «OYPOB» B CM?2
B—uucno gHe# or Hauasa oO6pPaszoBaHHs CHETOBOTO NOKpPoOBa J0
IJHs oT6opa mpobor.

O16op npo6 BO3AYLIHOrO 3arpsA3HEHAsI METOLOM
cofupanus ocelalolied NbIIK COCYLaMHU
(nble-ocanouHbIi METON)

CylHOCTs MeToa Ta Xe, uTo U cHeroBoro. Jlas orGopa mnpob
NPAMEHAIGTCST CTEKJSIHHBIE GaHKH ¢ AHaMeTpoM oTBepcrHsa 15—
I8 cM, BoicoTol 25—28 cm. Bo usbexxaHue BLITyBaHHA OCATKOB
GaHKH CTaBSTCA TIPH 3KCMO3UIMHU BHyTph Hudeposoh saimror,
npencTasisiomeli cofolo yCeUeHHBIH KOHVC H3 XKecTH, ofpainen-
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HbIM y3Kkoil dacTbio BHU3. Cocyan ¢ Hudeposoi sawurofi ycra-
HaB/HMBAIOTCA Ha ypoBHe 2—2,5 M OT DOBEPXHOCTI 3eMJH, Hi
BPLITHIX CcTOJI0aX.

Jast nyuimero yAepaaHus nonagalolwell B COCYR NMbLAI B Hero
HaJHBAIOT JHUCTHJIJNHPOBAHHYIO BOIY Ha ypPOBEHb He MeHee | cai.
ITo mepe BbICHIXaHMA BOALI €€ HAL0 NOANMBATD.

JuteqbHOCTh 0T60pa npobbl 3TUM METOIOM OnpelelsiiorT KO-
JIMYECTBOM IIbIIH, HeoOXOIIMOH 11s aHaausa. ITostomy 1asa no-
Ay4yeHHs] HeoOXONUMOTO KOJIMYECTBA NbIMM 3KCIOHHUpyeMble GaHKI
B KaXJI0H TOUKe MeHST Kaxiple 7—10 anell m noaydeHHble B
OJHOM TOUKE OCANKH NIBLTM CYMMHUPYIOT NAa Nocaeiyiouell obpa-
60TKH. DaHKH TPAHCNOPTUPYIOT B 3aKPLITOM BHIE.

O6paGoTky npoG, oTOGPAHHLIX GAHKAMH, HPOUZBOAAT TARIM
e 06pasom, Kak #H o6paboTky cHerosnix npo6. Ho Tax xax npu
or6ope npod GaHKaMM Ka)KAym npoOy COCTABANIOT OCATKH, TO-
JyYeHHBIE B DPE3y/bTaTe HeCKONbKUX cMeH DaHOK, TO 0CAAKH, CMbl-
BaeMble IMOC/le KaxXJ0H cMeHbl, (PUALTPYIOT Yepe3 OAHH I TOT Ke
GuaAbTp B JauabHedle#d o0padoTKe MOABEPTAETCST yAKE CYMMHUDO-
BAHHBLIA 0CaTOK IIbIJII.

Pacuer cojgepKaHus NblIM, CMOJHCTLIX BELLECTB, KaHIEpPOTeH-
HBIX BeILIeCTB B OTOODPAHHON NLITH NPOH3BOAMTCA TaK XKe, KaKk H
IpH CHeroBOM MeroJe or6opa mpod.

8) [MoaroToBka npoG K KOJHYECTBEHHOMY AHAJIM3Y
HA KalepOreHHble yriaeBoAoPoibl

[ToaroroBka x ananusy npod HauuHaercsi ¢ Bbiaenedns HBI1u
npyrux ITAY u3 cobpanHbIX 3arpsi3HeHHH aTtMoC(epHOro BO3ayxa.
C 3ToM UeabI0 MPOH3BOJAAT IKCTPAKIHIO OGPA3LOB 3arpsisHEHHI,
neperdaHHbIMU OPraHMYECKHMH DaCTBODHTEISIMH. DKCTPaKIIHIO
¢uapTpoB npoussonaT B anmaparax Coxcaera. Ilpu aTom B cay-
yae 3KCTParHpoBaHHs 3arpsi3HeHMH, coOpaHHBIX Ha QUABTD U3
tkaHn QIIA-15, crenyer moab3oBaThest GEH30MI0M, a4 HA  (PUILTP
u3 tkauu PIII-15 — nerposetinsiM 3dupom. Hasecxu ofpasmos
B annapate CoxchaeTa HOABEPraroT TPGIABAPHTEIbHOMY 3aMauu-
BaHMIO B TeueHne 12—18 yacos ¢ mocaenyouwle#t 8-uacosoit ropsi-
yelt sxcrpakuuell. Ilosydennnle 6eH3onbHble (3(HUPHBIE) 3KCTpPakK-
Tbl TIEPEHOCAT B KOOy M OTTOHSIOT PACTBOPHT&Nb HA BOJISHOM
farne 10 KOHeyHoro oOnema skcrpakra 10—20 aur. TlonyueHHBIH
TaKUM 00pPasoM SKCTPAKT TOIBEPralOT XpPOMAaTOrpauIeckoMy
(bp aKILHOHHPOBAHHIO,
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B. O160p npo6 M NoAroToBKA K aHaJM3y CTOYHBIX
BOJ, BOAbI ¥ GOBEKTOB BOAHOH Cpenbl.

1. O16ep M NOAroToBKa K aHaau3y npo6 CTOYHBIX BOA.

Pesyapratel amanmsa CTOUHON KWIKOCTI BO MHOTOM 3aBHCAT
OT TpaBuAbHOCTH 0TGOpa npod. IlperBapurenpHo ciaelyer H3y-
YYUTb TEXHOJOIHIO NPOHM3BOJACTBA M OTOMpPATh CPENHHE HIM Ccpel-
HeNpOTNOPLHOHANbYEIe IPO6LL B TeUeHHE CYTOK HJH oMeHbl. Cpen-
HIOIO NPOOY COCTABJASIOT M3 PABHBIX KOJHYECTB AHUJKOCTH, B3SITHIX
yepe3 OJHHAKOBHIE MPOMEXKYTKH BPeMeHH 3a CYTKM HJI 3a CMe-
Hy. [Ipu Hepery.1spHOM BBITTyCKEe B KaHAJH3AMUIO CTOUHOH BOJbI
OT OTIENbHEIX NPOK3BOJACTBEHHBIX YCTAHOBOK COCTABJSIOT Cpel-
HEeMPOTIOPIIMOHANbHBIE NPOBLI, TO CTh OTOUPAIOT MOPILUH, TIDOMIOP-
nucHa/J bHble 00beMaM cryckaeMol CTOYHOH — uAKocTd. [lpwm
oUEeHKe TeXHWYecKodl 3QPeKTUBHOCTH OUYUCTHIX COOPYKEHHU® B
OTHOUIeHHU 3ajepxkanus [TAY or6upaiorT npobel 10 © 1ocae
OYHMCTHBIX COODYMEHHH € yUeTOM BDEMEHH npelbIBaHWs Ha HHX
CTOKOB.

O0beM cTOYHOH BOABIL, HEOOXOAMMBI!l 1JIs1 aHAJMH3a, B3aBUCHUT
OT KOJIHYECTBA OPTaHHYECKMX BellecTB B npobe. lns onHOXpart-
HOTO aHaJju3a CTOYHBIX BOJA OObIUHO AocraTouHo Haecku 100 mr
CMOJIMCTLIX BELIECTB, U3BJICUCHHLIX W3 BOJbLI OPraHWYECKHWM pact-
BOPHTENEM.

Ecan aHanu3 npoBOXAT He B jeHb 0oT0opa mpoOGLI, HeoOXQH-
MO KOHCepBHpOBaTh ee, XoGaBasa 30 MJ opraHMIecKOro pacTBO-
puTena Ha 1 JHUTP BOTHIL.

[Ipu ananmse crounnix Box Ha ITAY mag sxcrpaknuu yao6HoO
HCMOJb30BATh CEPHBIA 3(UP, TaK KaK OH MEHee TOKCHYEH, ueM
Gensou, OoicTpee OTAeAsAETCA OT BONHOHN (hasbl, uMeer Gojee HH3-
KyI0 TeMOnepaTypy KUIeHHsd H Jerde ucmapsiercs. Kpome Toro, 3a-
BOJACKHE nabopaToOpHu NPOBOJAT onpejejeHHe 3GhHPO-pacTBOPH-
MBIX BEUIECTB B CTOYHLIX BOZAX, UTO NPH COOMIOJEHUH BCEX TMpa-
BUJ NPUMEHEHHS YUCTBIX PEaKTHBOB M NMOCYLBI, 103BOJsgeT H3be-
¥)aTb CleumanpHoro orbopa npe6 nas ompenenenus I[TAY. dto
laeT BO3MOXKHOCTb 3HAYHTENBLHO PaclUHMpPHTL MacuwiTabbl NMPOBO-
OHMBIX UCCJIETOBaHUH.

DKCTparupoBatue npobbl CTOYHBIX BOJT OCYLHECTBJISIOT CIeTy-
omuM obpaszom: H0C—1000 M HccaenyeMO# BOAB OTJAHBAIOT B
XIIMAYECKHI CTaKaH, HACBINLAIOT XJOPHCTHIM HaTpmeMm mMapok XY
naun YA 11 mepeHocAT B OOJbILYIO AeNHTeNbHYI0 BOpoHKY. Cra-
xan omojackusaioT 30 Mg cepHoro 3¢dupa H BBUIHBAIOT €T0 B TY
ke BopoHKY. IIpoOy BOabI ¢ 5pHPOM CHJIBHO BCTPSAXMBAIOT B Te-
yeHwe 2-X MHHYT, H3peKa OTKPbiBaA BOPOHKY, UTOOBI BHINYCTHTH
U3 Hee mapel 3pupa U AAKOT OTCTOATHCH NO pasjiefleHust CJIOeB.
Bony cimBaior B cTakaH, a 3GUp B MajEHbKYH IEMNTENbHYIO
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BOPOHKY. 3aTeM BO/AY BHOBL TMepesinBajoT B OOJBLIYIO AEIHTENb-
HYIO BOPOHKY, Ac6aBagwT 20 ma adupa ¥ BCTPAXHBAIOT B Te-
yenne 2-x muHyT. Ilocme pasieneHust cjoeB BOAY  CJAHBAIOT
B CTakaH, a 3PpHp NpPHCOEAWHAOT K |-H mOpLMM B MajeHbKoh
HeNuTeNbHOH BOpoHKe. l3Bjeuenme TOBTOPSIOT 10 TeX MOp,
noxka nopuus 2pHpa B JEJHTEJNLHOH BOPOHKe Hal CTOYHOH
BOJAOH He mnepecTaHeT (JyopecuupoBaTb TIPH CBeTe JaMIibl
I[TPK-4 co cBetopuabrpom YPC-3. Ilocne yianeHHss moc/aen-
Hed mopuuu >pupa OGOALLIYIO AEJHTEJNBHYIO BOPOHKY IIPOMBI-
BawoT 10 mja sdupa U TNPUCOCIMHAIOT €ro K obIledl NOpUUH.
CoBpannbie 3(pUpHbIE BLITAXKKM TPUKAbl NPOMBIBAIOT AHCTHJ-
JHPCBAHHON BOJOW, HacpluleHnol 3¢gupom (10 ma sdupa Ha
100 Ma1 BOJABl), nopuuaMu mo 20—25 mJj, nyTeM I[JIABHOIO Tepe-
BEPTLIBAHHS BOPOHKH (HE BCTpsixuBasi). DpUp TILATEIbHO OTIe-
JSI0T OT BOJBL H HEPEHOCAT B CYXYIO K0aAOQUKy, L0GaBIAT Cyilb-
({aTt HaTpIA U OCTABJSIOT CTOA1b He MeHee D 4acosB.

Tax kak ogHoro JnuTpa BOJALL JAJISI NOJYYEHHs AOCTATOYHOIO
KOMHUECTBa OPraHMUYECKUX BelUecTB OOBIUHO Mano, B TY XKe Kojiby
coGHpPaIOT a(UPHBIE U3BJIEUEHHMS M3 JIPYyTHX mopuu#ii Bojwel. Ilo
OKOHYaHUM 3KCTPAKUHU GyThIIb OOMBIBAIOT 3QHPOM M INPHCOEII-
HSIOT €TO KO Bcell aPHDHON BHITAKKE,

Bech 3¢hupHBIA pacTBOp (QHJABTPYIOT B TIPEILBapPUTENBHO B3BE-
IIEHHYIO CYXYIO KOJIO0UKY 4epe3 MajieHbKUH (QHABTP M OTTOHSIOT
pPacTBOpUTE b Ha BOAAHOH OaHe nmpu temneparype 40—50°. Ecau
KOJHYECTBO 3dHpa BEJIHKO, TO €ro OTrOHAIOT CHagana M3 KOJOBI
Bropua 10 HeBoJbIOro ofvemMa, 4 3aTeM NepPeHOCAT B OIOKC HIH
KOAGOYKY TJd ONPelesaeHHus He(TeTPOLyKTOB.

s mperynpexIeHus motepb KaHueporeHHsix I1IAY npu Bbi-
fapUBaHKH, ero cJAelyeT NpeKpaniaTb, Korjia Ha CTeHKaX Ko.a1604-
Ky ecTs eme kaniu spupa. [locne orronxu adupa ero ogTaTKU
YIaASI0T MyTeM NPOAYBKH BO3IYXOM C NMOMOILBIO Pe3HHOBOH Ipy-
wr. Ha Tpywy HaneBalmoT CTEKASHHYIO TPYOKY-OUNETKY, KOTOPYIO
depiKaT HaBeCy, He KacascCh CTeHOK KoabGouku, U menawnr 4—5
JerKHX cxarusi 0aJjIoHa: MOCAe 3TOr0 KOaIGOYKY CTABAT B IKCH-
xaTop Ha 30 MHHYT H B3BELIUBAIOT.

Jlns BBEeEeHHsi IOMPABKY Ha PEAKTHBLI XOJOCTOM ONLIT IPO-
BOISAT C HCMOJb30BAHUEM TEX e KOJHYECTB 3QHpPa ¥ XJIOPHUCTOrO
HaTpusl, Kakue BBOJATCS B Npoby.

BnmecTto cepHoro sgupa JUISL 3KCTPAKUHH MOMXKHO TPHMEHSTh
GeHson. B arom cayuae pofaBieHHe XJIOPHCTOTO HATpusi He o0a-
3aTeNLHO, HO SKCTparupopanue Oymer 6oJiee NPOLOJIKHTENBHBIM,
TaK KaK GEH30J MelJeHHee OTCAAMBAETCS OT BOIHL.

B cnyyae aHanmsa BOAb ¢ HeBONBWIHNM COIEPIKAHHEM OPraHU-
YeCKHX BELIeCTB, SKCTPAKLMI MOXKHO NMPOBOIHTh U3 GOJBIIUX KO-
JIHUECTB BOJBl HEmocpel1cTBeHHO B OyThLIAX, ucnoabzys Ulior-
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PCAL-ATIAPAT, ¢ H0C1e1YIOUIHA OTUEACTHEN 0T BO1bl 3upa 1t
feH301a B J€JUTEIbHBIX BOPOHKAX.

Ecion B n1a60paToOpuH HeT BO3MOMHOCTH IIDOBECTH XPOMATO-
rpatuyecsoe pas’eseHue, BblIeseHHbIe U3 BOJbl CMOJIMCTBHIE Be-
mecTBa B OI0KCAX HAMpPaB.IsSIOTCA B CHELHANM3UPOBaHHBIE Jabo-
paTopHM A5 TIPOBEIeHUS aHaIu3a.

2. OT60p ¥ MOATOTOBKA K aHaJU3y Npod BOALI M BOAHbLIX
OPraHH3MOB.

Ot60op n1pod npeacrapiasieT cOG0H MepBbId X 0YEHb OTBETCTBEH-
HBIY 3Tam B MCC/JIE10BAHWM YPOBHS 3arps3HEHHS BOJOEMOB KaH-
ueporennsiMi [TAY.

Haubosee cyulecTBeHHbIMH MOMEHTAMHM HA 3TOM 3Tamne Uccae-
T0BaHHUs ABASIOTCS: BhIGOP MecTa otbopa mpob, omperesneHne HX
KOJHYecTBa U 00beMa.

BorGop mecra nss or6opa npof NMOMHOCTBIO 3aBUCHT OT IEJIH
neeae1osanug. Ilpu stoM HeoOXOAMMO YUHTBIBATH CAHHTAPHYIO
CUTYALMIO, CJIOMKHMBINYIOCS Ha BOTOeMe, HAJHYHe W PaCIOJOXKEHHE
HUCTOUHHKGB KaHIepPOreHHLIX YIJeBOJOPONOB, MHTEHCHBHOCTb CY-
NOXOACTBA M TOMy mnonodHoe. Tonbko B 3TOM cayyae MOXKHO Oy-
JeT 3aTeM TpPaBHJIBHO WHTEPNPETHPOBATH MOJYYeHHbIE Ppe3yJib-
TaTHI.

Ofsi3aTe/IbHBIM YCJIOBHEM ABASETCA OTHOP HECKOJABKHX (He Me-
Hee 3~DH) npol B pasiMUHBIX YACTAX BOJ0EMA, TAK KaK TOJIBKO
TakuM 00pa3oM MOMKHO OGHADYMUTh BO3MOXKHBIE KONeGaHUA CO-
JepXKanusa KaslleporeHHLIX YIJAEBOT0POOB B BOJAE BOOEMA.

[Tpu usyueHnu BausHus c6poca CTOUHBIX BOJ Ha BOAOEM, OT-
6op npob caelyeT IPOBOJAUTL B NMEPBOM NYHKTE BOAOMOJL3OBAHHUS
HaCeJleHHsl, DACTIONIOKEHHOM HHKe cOpoca CTOYHBIX BOJA. KoHT-
PO.IbHBIH CTBOP HaMeuaeTcs Bblllle Mecra cfpoca CTOYHBIX BOJ Ha
paccrossauy 200 u Gosee MeTpoB B 3aBHCHMOCTH OT Xapakrepa
BOJLOEMA.

Has sxeTpakuuy Manabix Koaudects BIT us HeGoablIuX KOJI-
YeCTB BOJbI MOYKHO PEKOMEHJOBATb METOM, MO3BOJSIOIIUN H3BJe-
kaTth w3 Boabl DBII, Haxopauniicas B XOHUEHTpauuu a0 3—5X
X 10—1° r/n (0,0003—0,0005 mkr/n). OH BHOJHe NPHTCOAEH A/
ACIO/Ib30BAHUS B HINPOKHX HCCAENOBAHUAX, TAK KaK KOHIEHTpa-
nuamu BIT muxe yxazanueix (0,0001 Mxr/m u HuKe) MOXKHO, TO-
BHAHMOMY, TIpeHeOpeub B CHAY UX HE3HAUUTEeNbHOCTH. PekxoMeH-
JTyeMblil METOJ NMpOCT U He TpebyeT CIAO0XKHBIX TIPHCIIOCOOTEHHHA H
6onbIIUX 3aTpar BpEeMEHH.

Ot6upator npoGy BOAL, KaK NpaBuI0, Ha rayGwHe NPHMEPHO
30 cm or 3epkana BoJoemMa o6wemoM 1 jurp.

B oraenbHbIX cayyasix (B COOTBETCTBHMH C 3ajaayei Hcc/ie10Ba-
HAST) NPOGB MOTYT OTGHPATBCA H C APYTHX ropH30HTOB BOAMl. Ha-
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MPHMED, B caydde nayvenns codepaaniia bI1 8 necre 3adopa Bo-
Abl 1/ LEHTPAJH30BaHHOTO BOTOCHAOXEeHHs c/lelyeT OTOHpaTh
npo6nl Ha raybuHe | meTpa, TO €CTh Ha raybuHe, COOTBETCTBYIO-
ie# pacroJIOKEHHUIO BOJ03aGOPHOIO YCTPOHCTBA.

Oro6panHyio npofy TOMEIAOT B AETHTEJbHYIO BOPOHKY
o6bemom 1,5 auTpa. DKCTPAKIHUIO MPOBOJAAT OJHUM H3 YKa3aHHBIX
BbIlE PACTBOpPHTeJeH, MPOWIMNX IMPeIBAPHTEIbHYI0 OYHCTKY.
Hnsa skcrparuposanus npobel 6epyt 100 M pacrBopuTesnsi, KoTo-
PHIL JeAAT Ha TPH npuMepHO paBHble gacTH(mo 3C—35 ).
JKCTParupoBanyte NpoGel NPOU3BOIAT KaxKAOH mopuued pacrso-
puteass B TeueHue 3-x MHHYT. [locne  paslesieHHsT KHIKOCTE
3KCTPAKT CAMBAIOT B YHCTHIH COCYJ M 3KCTparHpoBaHHe NpPOOHI
NOBTOPAIOT aHaJOTHUHBIM oOpa3oM eule nBaxabl. CoOpaHHble
3KCTPAKTHl yIapHBalOT Ha BOJAsHOH GaHe 10 obObema 5—10 M,
nOC/Je Yero MPOU3BOJAT KoauuecTBeHHoe ompenenenue BIT cnmexr-
PaJbHO-TIOMHIECUEeHTHEIM MeTofoM. Ha oBpaborky oxHON mpobsl
BOJBI 3aTpauuBaioT He Gojsee 30 MHHYT.

B rex cayuasx, xorja B Tpofe HeoGXOMHMO ONPENEJHUTH He-
CKOJILKO KaHLEPOTEHHbIX YIJIeBOJIOPONOB, 00BbeM 0TOMpaeMoil BO-
JbI JIOVI2KEeH GLITh 3HAYHTEJNBHO YBEJHUEH.

B ciyuae neoOxoquMocTH Oom6opa npod BOJAB GOJBILETO 06be-
Ma (1o 5—10 ;1) 3KCTPaKLHIO 1eNeco0dpa3HO NPOBOLUTL B OYTHI-
JSIX COOTBETCTBYIOLIEH eMKOCTH Ha ILIIOTTE/b-anmnapare. Pacxox
pacTBopuTens onpelensior H3 pacuera 100 mMa Ha 1 suTp npoGLI
[TpousBoasAT ApoGHYIO SKCTPAKUHIO: BECh PACTBOPUTENDb JEJST HA
2 paBHBle YaCTH M C KaXXOH MOpIHEll PACTBOPHUTENS MPOBONAT
IKCTPakiuio aaureabHocTbio 20—30 munyr. Ofa sxcrpakra ciu-
BaIOT BMECTe M YMapHUBAIOT Ha BOAsHOH GaHe j0 obbema 5—10
MJ. B mosgyueHHBIX TakuM 006pa3oM 3KCTPAKTaxX IPOMU3BOAST KO-
JINYeCTBEHHOe ompenenenue BIT.

Ecnn HeBO3MOXKHO IIPOBECTH SKCTPAKIUIO BOJAB HA MecTe, IIpo-
6y KOHCEpPBHPYIOT N00aB/JICHHEM COOTBETCTBYIOIErO DaCTBOPHUTE-
a5 3 pacyera 30 Ma Ha 1 uTp BOJEL

Brigenennble 03 BOALI MYTeM 3KCTPAKIIMH OpPTaHHUECKHE Bellle-
CTBa B NPOOHPKAX C NPHUTEPTHIMH TIPOOKAMHM HAMPaBJISIOT B CIe-
nHUanbHble Ja60pPaTOPHH 1Js NPOBEJEHUS CNEKTPasIbHOrO aHasIu-
3a.

3. OT60p M NOATrOTOBKA K aHalM3y 0GpasioB BOAHBIX
OpraHu3MOB.

Boma—He enUHCTBEHHBIN OGBEKT HCCAENOBAHHS NPH  H3yYe-
HHH 3arpsi3HEHHs BOJOEMOB KaHieporennsiMu [TAY. Baxubie pe-
3yJ/JbLTATEl MOTYT ObITb MOMYYEHBI NPH M3YUEHHH pa3JHYHBIX BOJ-
HBIX OpraHH3MOB: IJIAHKTOHA, BOJLOPOCIEH, BHICUIHX BOJHBIX pac-
TEHHI, PbIG, IOHHOTO NecKa, NOHHBIX OTJOXKEHHH W T. n. AwWanaus
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Npod BOIbl JaeT BO3MOAKHOCTL CYIMIL OO YPOBHE 3arps3Henys
Bo1oeMoB BIl B HacTosimmii  KOHKDETHBIH ~ MOMEHT, H3yYCHHE
NIaHKTOHa*, BOJHBIX pAacCTEHHH NO3BOJIAET CIeaaTh BBIBOJI O CTe-
TIeHH 3arpsi3HEHHs] BOJOeMa 3a Ce30H (BeCHa—J/1eTO—OCeHb), a
NIOHHDbIE OTJIOXKEHHs [aioT MaTepHaj JJIsi OLeHKH 3arpsasHeHH3
BoJOeMa 3a elle GoJee IJHTENbHBIA CPOK, Hamnpumep, 3a He-
ckoJbpKo ser. Taxum o6pasoM, AJS MOTHOH OUEHKH 3arpsi3HeHHs
BOJ0€Ma KaHUEPOTeHHBIMH YIVIEBOJAOPOIAMH JOVIXKHO OBITh TIPO-
H3BEJAEHO KOMIIEKCHOE HM3YYeHHEe DPAas3JHYHBIX OOBEKTOB BOJIHON
cpennl.

Tak e kak u npoObl BB, 06pasubl BOJAOPOCACH, BOIHBIX
pacTeHuH, TOHHOTO TIeCKa M TOHHBIX OTJOXKEHHH ciaeiyeT oT6u-
paTh B HECKOJBKHX TYHKTAX BOJOeMa C C YY4€TOM MECTHBIX CaHU-
TAapHBIX YCJIOBMEH: HAJHYUsT HCTOYHUKOB KaHueporedHublx [TAY n
T. 1. OT6op npo6 BOABI, BOAOPOCHEH, BOJHBIX PAaCTeHUH, TOHHOTO
necka M JOHHBIX OTJOXEHHH Iesecoo0pa3HO MPOU3BOAHTbL B OI-
HHX M TeX Xe Mecrax.B Tex cayuasx, Kkorga B CWJIy SKCleTH-
[IHOHHBIX YCJAOBMH HeJb3sl IIPOM3BECTH CYIUKY BOAHBIX OpraHu3-
MOB Ha MecTe MOXKHO NPOH3BecTH KoHcepBupoBahue HX 10% -Hbivm
pacTBOpoM (QopMaanBa, KOTOPBEIH TIpeABAPUTENLHO TaKXKe H0J-
JKeH GbITh mpoBepeH Ha orcyteTBue BII.

Bec npo6ul TOHHOTO mecka X JOHHBIX OTJIOKEHHH NOJKEH CO-
CTaBJSITh B BO3AYIUIHO-CyxoM cocTosHuu 50—100 r, Bec npo6ui BO-
Jgopocseit u BoAHbIX pacreHuit 30—50 r,

Cymutb npoOH cieayeT NpH KOMHATHO#N TeMmeparype B 3a-
TeMHeHHOM MecTe. IIpo6hl noHHOro mecka M AOHHBIX OTJIOXKEHHI]
CJGAyeT pacrosaraTb TOHKHM CJIOeM ‘Ha JINCTAX WHCTOM OyMary.
JJI TpeOTBpAllleHHst BO3IMOXKHOTO nomnajanus B mpoby BIT us
BO3JyXa NMOMELIEHHS €e 0053aTeJbHO CJAeAYeT TakxkKe IPHKPBITh
CBEPXY 4HCTOI GyMaro.

Bonopocsin u BOAHBIE paCTeHHsl Iepel CYWKOH HeoOXOIAHMO
TILATENBHO MPOMBITH B MPOTOUHOH BOJONPOBOIHOM BOJE C TeM,
yTOoObl YAAJAUTH C HX TIOBEPXHOCTH BO3MOPKHBIE 3arpPsi3HEHHS.

[Tocne BricyuinBanusa 06pasioB A0 BO3LYLUHO-CYXOro COCTOs-
HHSI HX T0JIBEPraloT 3KcTpakiuu. s skerpakiiin 6epyT HaBecKH
JIOHHOTO MeCcKa H AOHHBIX OTJoxkeHU#i Becom 10—20 r, a mis Bo-
Jopocieil u BBHICUIMX BOAHBIX pacteHnit BecoM 20—50 r. Hasec-
Ky IecKa HJIH JOHHBIX OTJOXEHHH NOMeHlaloT B MeLIOYeK, cle-
JaHHBI W3 OYHUIEHHOH GUAbTPOBaJbHOH Oymard, pasMepbl Ko-
TOpOro 3aBHCAT OT pasmepoB annapara Cokcjera, HCNOJb3ye-
MOTO [JIsl SKCTPAKUHH, a Takxe obbemMa NpoObl. PuABTPOBAL-

* Usyuenue comepxkanna BIl B MIaHKTOHHBIX MHKDOOPraHH3MAax He MO-
MeT GbITh PEKOMEHJ0BAHO B OGBIUHBIX MCCAENOBAHHSIX BBUAY KpafiHell Tpyio-
CMKOCTH oTOOpa Tpos.
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HYI0 OyMary, OpHMEHSIeMYI0 117 [3TOTOBACHHA MEWOUKOB, ouli-
U1a10T caeAyolLlM 00pa3oM: B MeDHBIH UHJAMHAD €MKOCTbIO
I nntp nannsaior 80—100 ms mepernannoro cepHoro 2gupa;
CBepHyTYyIo (He Tyro) B pyJoH OyMary mOMeLIalOT B LHJIHHID,
KOTODHIH NPHKpPHIBAIOT CBepXy cTeksaoM. Yepes cyrku 5—10 cum
BepXHeH uyacTH OyMarH, Kyia TepeMecTHJHCh 3arps3HsiolHe ee
BelllecTBa, CPe3aioT, OCTAJbHYIO, OUHUIEHHYIO (HIBTPOBAJIBHYIO
fymary MCnosb3yiT [JS NPHTOTOBJIEHHS MEINOYKOB. IJKCTPaK-
UHIO IIPOM3BOAAT OUMIUEHHBIM IO YKAa3aHHOH BBIUE METOJHKE
GensosoM B amnaparax Coxciera. Hasecku o6pasmoB B amma-
parax CoKciera HoIBEpraioT NpeiBapUTENbHOMY 3aMauHBaHHIO
6eHsosoM B TeueHHe 12-—18 yacoB. 3arem ocyluecTBJsSIOT 8-4a-
COBYI0 ropsiuyio akctpakuuio, IlosydyeHHble GeH30bHBIE 3KCTPAK-
THl TlepeHocAT B KosaOy Bropiua u OTTOHSIOT pacTBOPHTENb HA
BOJSIHON GaHe [0 KOHeyHOro of6bema 3kcTparTa 10—20 mi.
CKOHUEHTPUPOBAHHBIE TaKUM 00pas3oM 3IKCTPAKThl TMOABEPraioT
xpomatorpaduueckomMy (paxkuHOHHPOBAHUIO.

B. OT6op u MOAroToBKa K aHalH3y NPoO6 MouBbI
W npouspacralolleil Ra Heit PaCTHTENLHOCTH

B nocsneaHee BpeMsi cpeld THTHEHHCTOB U OHKOJIOMOB 3HAYH-
TENLHO BO3POC HHTepec K mpobJjeMe 3arps3HEHHsT KaHIEPOreH-
HBIMM YIIEBONOPOLAMH NOYBHL. IDTO JejaeT HeoOXOAMMBIM pac-
CMOTpeHHe HanboJsiee palHOHAABHBEIX NPpHEMOB orbopa n ofpabor-
K4 11po0 MOYBHI M MPOU3PACTAOIEN Ha HEll paCTHTEABLHOCTH.

Merton orGopa npo6 mOYBH 3aBHCHT OT LeJAeHd IIPOBOXHMOTO
uccaeaosanus. I[Ipu or6ope mpo6 nouBHbl KeENATENBHO [10Jb30BATh-
Cs1 ONHUMH H TeMH K€ MHCTPYMEHTaMH, Jyulle BCero —  Chellu-
agabHeIM GypoM. [Tpn oT6ope npof mOYBEL Ballle BCEDO NMPUMEHSIOT
METOJ «KOHBepTav, T. €. 0T6CD Npod MNPOU3BOANT U3 YIJIOB H
LeHTpa KBaAparta pasmepom 5X5 M. [losyuennsie nsats npob co-
6upaloT BMEeCTe Ha UACTOM JucTe ByMard, KAeeHKd H T. . M Tila-
TEJNLHO NIePeMelnBaloT, Moc/ae Yero B OTAENbHBIN MaKeT OTOUPAIOT
NOJTYYEHHRIH YyCPeTHeHHBI ofpasen B xoauuectBe 100—200 r
(cyxoro Beca). Ilaxer ¢ npoGoli MapKHUPYIOT, YKa3biBasg BpeMs H
MecTO 0TOOpPa, F'OPU3OHT U T. 1.

Meron «koHBepTay sBiagercs HawGonee ynoTpeSurTenbHuM. B
psije caydyaeB NPHMEHAIOT ¥ Apyrue cnocobul. B uwactHocTH, npn
uzyvennn 3arpsasgenns [IAY ceaboxoXxossficTBeHHBIX noJjedt 3 pe-
3yJIbTATE IPHMEHEHHUs1 yA00peHHH, eCTHIUI0B U T. Il. OT6OP IPob
MOYKHO NPOM3BOIHTb MO AWAroHajH: orcTyn#B Ha 109% mauuel u
IDHPUHBL IOJIS OT €r0 Kpaes, IIPOM3BOAAT OTOOp npob mo xuaro-
Hajau noas B 8—10 Toukax (B 3aBHCHMOCTH OT ero pasmepos). B
JaJpHeHIeM MPou3BOASAT yCPeTHeHue npol OMUCaHHBIM 06pasoM,
OIHAKO MOMKHO HCHO/NbL30BaTb H KaXKAYI0 OTACABHYIO mnpoby —
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5TO JaeT MpeAcTaB/IeHIE O Xapakrepe 3arps3HeHHs, T. e Ha-
CKONBKO OHO paBHOMEepHO. IlpakrtHuecki Xe BaKXHO 3HAaTb yPoO-
BeHb cyMMaproro (obliero) 3arpsisenus. DTo ofJaerdaer cpasHe-
Hile pe3ynbTaToB, MOJYUYEHHBIX NPHM anatusde 1npob ¢ PA3IHUHBIX
nojeft, a TaKke OToGpaHHbLIX B pasHoe Bpems. [lpu auanise ke
OT1enpHLIX 06pasnoB Tak0oe CPaBHEHHE IPOBOJIUTh TPYLHO, a 4a-
CTO 1I HEBO3MOXKHO.

OmncaunblMu crocobamMu MOXKHO orfupats npobel ¢ Jwoboi
roy6UHBL, TOCTHYL KOTOPOH NMO3BOJASOT NPHMEHSIEMBIE HIICTPYMEH-
TBI; CTAHZADTHBIM IOUBEHHBIM GVDPOM MOXKHO OTOMpPATH MPOOH ¢
raybunsl 1o 1,6 M. Bpibop ropuH3oHTOB, ¢ KOTODPBIX NPOU3BOISIT
0100) MpPob ¥ MX KOAHYECTBO 3ABMCHT OT HEAM HCCAQTOBAHHS.
OZpiuno mpu u3yueHHy 3arpssHennss mousnt [TAY npober ordupa-
107 ¢ ropugonros 0—10, 10—20 1 20-—30 cm (cuuras or nosepx-
HOCTH), NpHYeM CJAeLyeT IOMHHUTDL, YTO NOBEpXHOCTHLIe caon (0—
10 u ocoGenno 0—5 cM) B Goabuiefl crTemenil, yeM rayOoKue, oT-
Pa¥amoT aspoTeHHoe 2arpsiaHeHue mousbl [TAY. ITpobul  MOXHO
or6upaTb ¥ Ho APYrHM ropusouram Hamnpumep, 0—30 cm, nin
110 TOPU3OHTAM 3ajleTaHys CJIO0EB MOYBbI, HAampuMep, Ay, A, u T. 1.
Brifop ropu3oHTOB 32BHCUT OT KOHKDETHBIX LieJell MCCaef0BaHus.
Caenyer qudlp BHHMATENLHO CAELHTbL 3a TeM, 4TOGH Npu orbope
1po6 ToyBa He NONajfaja C BEDXHHX FODH30HTOB B HHXKHHE, Tak
kKaK oBuiyHo Kouuentpauun [TAY B mouse naxomsircs B o6partHOH
2aBUCHMMOCTH OT I'1yOHHHL

[Ipu ot6ope npod pacTUTENbHOCTH, B 0OLIEM PYKOBOZACTBYIOT-
cT TeMU Ke NPHHLUHIAMH, YTO H Npu orfope npol MOYBH, T. €.,
KaK TpaBUJIO, CTPEMATCS K MaKCHMaJbHOMY ycpelHeHHIO obpas-
na. [losromy cxema or6opa npod pacTeHHH cOBDangaeT ¢ TaKOBOH
Asid mouBB («KOHBepT» U T. 1.). Orbupaembie ofpasisl pacTeHuil
MOTYT BKJIOYaTh B ce6s Kak OMMH BHJ, TaK H HECKOJbKO, UTO TaK-
XKe 3aBMCHT OT Lesedl mccienoBaHus. Hanpumep, npu  uaydeHnn
«poHa» 3arpsisHeHUss NaHHOW MECTHOCTH KanumeporeHHeiMu [IAY,
MOXKHO OTOUpaTh Npobbl CyMMapHO, TIDH H3YYEHHH e HaKOoIjae-
nust [TAY B pasnuudbiX BUIaX PACTEHHE WX CJeXyeT OTGUPATh
pasnenpHo. OGBHITHO 131 aHAJ HM32 OTGHDAIOT HAJI3EMHYI0 UacTh
pactenus (cre6enb, JUCTbA, T. 1.), HO HHOrZlAa OTGHPANOT H KOP-
Bu. B psate cayyaes IPOM3BOASAT aHAJ3 TONALKO MOJ3GMHOH ua-
CTH PACTEHUS, HaNPUMep, TIPH U3ydeHHH 3arpsizhernus [TAY Heko-
TOPHIX OBOMIEH — MOPKOBH, Kaprodeas u T. m. Ilpu orGope npod
IMKOPacTYLUHX BHIOB HEOOXOAHMO HEKOTOPYIO 4acTh IPOOHl OTO-
bpath nenguxoMm (cTebenb, THCTbs, LBETHI, CEMEHA, NJIOJB, KOPHH
H T. I.) 0J8 0OCHenyiouiero OnpefeseHus BULA, NPUUEM 3Ty YaCTb
npoGel CIeAyeT BHICYIIATL MEXAY ABYMA JMCTaMH  (HIALTPO-
BaJbHON OyMaru (nmoipobHee CM. B CIEIHAIBHBIX DYKOBOACTBAX).
11peBel MOMENIAIOT B OTIeIbHLIE TaKeThl H MapKHPYIOT.
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OroBpanubie 06pasibl MOYBH W PACTEHUH 34TEM BLICYIIMBAIOT
10 BO31YLIHO-CYXOTO COCTOSIHMA M TIOABEPTAOT ICTPATHPOBAHMUIO,
KaK 3To onucaHo B pasjene «OT6op H NOITOTOBKA K aHA/JAM3y Ha
KaHIeporeHHble YraeBo10poIbl NPOOEl BOILl H BOJHBIX OpPTaHH3-
MoB». ITpoOul pacTeHuft, colepKaluX GOAbLIOS KOJHUECTBO BOILI
(ocoBeHHO Takue, KaX kKaprodesb, MOPKOBb U T. 1.), BBICYIIHBA-
10T B cywmnabHoM lukady npu temmepatype 40—50°C B u3Mesb-
YeHHOM COCTOSIHHY, TaK KaK TPH BBICYIIHBAHMH B OOBIYHBIX YC-
JOBHSIX OHM MOTYT MOJBEPraThCsi  THUJOCTHOMY PasI0XMEeHHIO.
IKCTPaKThl, NOJyYeHHblE U3 PACTEeHHI, NMOIBEPraloT XpoMarorpa-
drueckoMy GpakilUOHUPOBAHUIO. XpomaTtorpadudeckue (ppaxuuy
NOIBEePraioT JajbHedmemMy HCCASJIOBAHUIO C LENbI0 KOJIHYECTBEH-
HOTO Omnpele/eHds] KaHIEPOTeHHbIX YIJIeBOL0POI0B.

I'. Xpomartorpaduueckoe paspenedne

OJHHM M3 OCHOBHEIX TPeBOBAHHH NPH MPOBEIEHHH CHEKTPaAIb-
HO-JIIOMHHECIIEHTHOTO aHaJH3a fBJAseTCs Hanudue ¢paxkyui, cso-
60JHBIX OT TIpUMeceH, 3aTpy HAIONHX, 2 B PAJIe CAy4aeB J1eildio-
IMUX HEBO3MOXKHBIM aHaJM3 YIJNEBOLOPOIOB. ITO SIBJISETCS OC-
HOBHOl Tpy1HOCTBIO npu anamuze [TAY nmo cnextpam J0MMHe-
CLEHIUH.

B nacrosiiee BpeMsi HapboJee NPUHATHIM METOMOM pasfene-
HUS CJOXKHBIX CHCTEM TDH CIIeKTPAJIBHC-JIOMUHECUEHTHOM aHAIH-
3e ABJAAIOTCH METOABI Xpomarorpaduyeckoro ¢paxiUOHHPOBa-
HHS. YUUTBIBASl BCIO CJOXHOCTb 3TOTO MeTOMA, B JAHHBIX METOIH-
YeCKUX YKA3aHHSIX HMEeT CMBICT JIMIWUb KOPOTKO OCTAHOBHTLCS Ha
HeKOTOPBIX npueMax XpoMmarorpaduyeckoro (QppaxiiMOHUPOBAHHS.

Ilpu anannze HeoOXOIHMO VUMTHIBATb XIIMHUYECKHIT COCTaB
uceae1yeMoro 00bekra, Tak Kak 4eM CJiox<Hee OOBeKT HCeCae10Ba-
LS, TEM CJOXKHee XpoMaTorpaduieckoe ppakunonupopauue. Tak,
HanpuMep, mpH aHAAU3aX BOJbI, HMEIOL[EH HE3HAYUTEJbLHOE CO-
depxanue BIT u OTHOCHTebHO HeGOJDLINOE KOJIWYECTBO 3aTPYI-
HAOIIUX aHaJH3 TpHMEcCell, B pale cjaydaeB MOXKHO OOOHTHCH
6e3 CT0XKHOrO H MHOTOCTYNEHUATOro XpovMarorpaduposaunsi. 3Ha-
UHTEJbHO Gosee CAOMKHBIMH COBEKTAMH HCCICTOBAHHS SBASIOTCSH
BOIOPOC/H, BLICHIHE BOJIHbIE pacTeHus M T. 4. L1 HX uccae1oBa-
HHsl COBEpPLIEHHO HEeoO0XONuMAa KOJOHOYHAS, @ MHOTLA TOHKOCSIOM-
rasi xpomartorpadus. Uro xe xacaercs aHanu3a CTOUHBIX BOZ, TO
B 3TOM CJrydae He00XOIMMO MPOBEACHHE TILATEJIbHON KOJTOHOYHOH
HJIH TOHKOCJOHHOH XpoMarorpaHu, a HHOTIA M TOCJAeT0BaTeNb-
HOC NpUMeHeHHe YKa3aHHBIX MEeTOTOB.

B kauecrBe xpomarorpadMyecKMX  KOJOHOK HCIIOJb3YIOTCA
CTeK/NSHHbIe TPyOKu nuamerpoM 1,5 cM M JamHOA 25 cM ¢ cy-
JKeHbIM HHXKHHM KOHIOM M pPa3BepHYTHIM B BHJIE BOPOHKH BEDX-
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HHM. B cyXKeHbli KOHell BCTaB/AsgOT HeGOAbIIOH KycOK BaTh. B
KOJIOHKY 3aJMBalOT B3BECh TMOPOLIKA OKHCH AJIOMHHHMS B IETPO-
JaernoM sdupe. (Pexomenayercs npuMeHATb HOPOLUOK OKHCH aJlo-
MHHHS IJIs XpOoMaTorpadun akKTHBHOCTH He MeHee 2-H  cTemeHH).
Llpn 3TOM OKHCB aJIOMHHHS OcaKJ1aeTcs M3 NMeTposeiHoro sdupa,
PaBHOMEDHO 3aTIONHAS KOJOHKY,

HaBecky u3BJeueHHBIX M3 BOJbl  OpPraHHUECKHX BELIECTB
pacTBopsitloT B HeOOJbIIOM KOJHYeCcTBe nerposelinoro adupa (c
106aBJaeHUeM HECKOJbKHX Karenab 6eH30/a, €CJAH TNEeTPOJEHHBIR
3(p He pacTBOPseT Npoby NOJIHOCTBIO), M BLIIABAIOT HA KOJMOH-
KY, NOMENIEHHYIO IO TSTOH.

BeIAnuTEIH Ha KOJMOHKY pacTBOp NPobbl cBOOOIHO MpocayuBaeT-
cst yepes ajIcopOeHT, colepakKalluecss B pacTBope BellecTBa copbu-
PYIOTCST B BEPXHHX €ro €JodX, a PacTBOPHUTENb MPOXOAUT uepes
HHXKIHH Cy>XKEHBIH KOllell ee.

C uenplo NpOABAEHHS XPOMATOTPaMMBl KOJOHKY KPaTKOBpe-
ME@HHO OCBElIAIOT YJAbTPA(PHUOJETOBLIM CBETOM PTYTHO-KBapIleRoil
aamnel JIPK-4, npowemum yepe3 cerodpuastp YPC-3.

[Tocne BuutblBavUsl B aacopbeHT Bcero o6mema npobhi, uepes
KOJIOHKY TPONYCKAIOT YUCTBIE PacTBOPHTENb—CHAuYasNa OAUH TeT-
poJiedHbll 3up, 3aTeM A00aBASIOT GEH30J, NMOCTENEHHO YBRAHUH-
Basg ero xonnyecrso. [locjenHue Gpakunuud CMBIBAIOTCS UHCTBIM
6eH3010M.

[To Mepe sm0UpoBaHUS PACTBOPHUTEIEM HCCAELyeMOH TPOGHL
TPOHCXOIHT pasjesieHue ee Ha (ppaxilu¥ B 3aBUCUMOCTH OT COpO-
ILHOHHON CMOCOBHOCTH HAXOAHMIIUXCT B HEH BEIIECTB.

Brixoasive u3 KoJMOHKH Gpakiuu cofupaloT B KOAOK ¢ TaKuUM
pacueToM, YTOOLl B 01Ny KOAOY MONAanll Bellectsa, COCTAaBMSIONIHE
oTAenbHYI0 (uyopectupyouyio nosocy. O6biuHo or6upator 6 u
6osee (paxiui, B 3aBUCHUMOCTH OT XapakTepa npolbul. [To oxoH-
YaHUU XpoMaTorpaduyu PacTBOPUTENb OTTOHSIOT Ha BOTAHON OaHe
¢ nobGassenvem 1—2 xamenp H-OKTaHa.

[L1si TONYUeHHST JOCTOBEPHUBIX PE3yJAbTATOB  PEKOMEH/yeTcs
Henath napasiienpHbie aHaau3bl. OJHOBPEeMeHHO ¢ aHAJH30M [aH-
HOTO OOGBEKTA NPOBOJAT «XOJOCTOM» OMBIT, 3aKJAUYarouuiics B
OLIEHKE HCMOJNb30BAHHLIX B MPOILECCe STOTO dHasau3d PacTBOPHUTE-
Jjeit Ha npucyrcrBHe BIL. [last 3TOrO OCYIECTB/SIIOT TOT XKe LUK
onepauiy npu Tex e yCAoOBHSX, HO 6e3 uccaenyemon npobsl Co-
NOCTaBJEHHEe JAHHBIX CIEKTPAJNBHOr0 aHAJNH32 3THX HBYX OIMBITOB
1103BOJINT B JaJjbHelllleM OLUeHHTb kKoanuectBo BII, BHOCHMOe pa-
CTBODUTE/NSAMH B aHaJAU3UpyeMylo npoby.
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bonee moxpoHHO BONPOCL! XPOMATOrPADHILLKOr0 (PP akU oL
POBAIIIA IKCTPAKTOB (B UACTHOCTH TOHKOCJOIHAs 11 OymarkHan
xpovartorpagus) ocBeuleHs! B «MeTo1nuecKHX yYKa3aHUsX [0 OIl-
peleNeHnI0 KaHUEePOTEHHBIX apoOMAaTIMeCKHX YIJIeBOLOPOAOB, B
YaCTHOCTH, GeH3(a)nupeHa, B pa3iHYHbIX NPOMBILUJEHHBIX H NPH-
poAnbIX mpoaykrax» (1972 r.) (cocrasurean Il. T1. Juxys, A. 5.
Xecuna 1 P. M. ®enoposuy).

[Tonryuennble mocae xpovarorpagduposanus Qpakuuad B Ipo-
Gupkax ¢ TpHTepTLIMH npofxamil BMecTe ¢ HpOBOl  XOJOCTOro
OMblTa HANPABAKIOTCS A/ AajbHEeHIIery CleKTPaIbHOTO auajausa
B CIIEIHa bHO 080pY10BaHHEIEe 1a0OPaTOPHH,

7178936 or 19/X1 1971 . 3ax. 209 Tup. 500
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