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BBEJAEHHE .

ITpecHOBOAHBIE BOJOEMBI apKTHYECKON 30HBI npenc:'rannhlo"f cobol 1LeH-
HBIM TIPUPORHBIN pecype, ONpeleNomui pa3BHTHE JHEPTETHKM M MPOMEILI-
JIEHHOCTH, SIBJIAIOTCS MCTOYHMUKOM NMUTHEBOH BOABI M MPOAOBONBLCTBHA, BBICTY-
HalOT COCTABHOM YaCTHIO XKH3HEHHOM Cpeisl UelioBeKa, MIpAlOT BaXHeHIIylo
ponb B PasBUTHH 00pa3oBaTENLHOTO M PEKPEealiORHOTO TypH3Ma, YTO BO MHO-
roM OIpeleNseT COLHaIbHO-IKOHOMHYECKOe Pa3sBHTHE BBICOKOUIMPOTHBIX pe-
ruoHOB. ApkTHyecKas 30Ha PD OTHOCHTCA K OAHHM M3 CaMbIX NPOMBIIICHHO
PA3BUTHIX TEPPUTOPHIA, IZIe COCPe/IOTOUEHb] KpYIHeHle IPEANPUATAA NO J10-
6biue 1 nepepaboTKe MHHEPAIBHOIO CHIPBA.

BHyTpeHHHE BOJOEMBI ApKTP;KH XapaKTePU3YIOTCA BBHICOKOH 4YBCTBH-
TEILHOCTHIO K JIOOBIM HM3MeHCHHAM (aKTopoB cpejibl Kak MO €CTECTBEHHO-
TIPUPOIHEIM LPHYMHAM, TaK H B Pe3y.bTaTe AHTPONOrEHHOH NEATENbHOCTH.
Jlaxe He3HAaYUTENbHbIC KONEOaHHs BHEITHUX YCIIOBII MOIyT TIOBJIEYH 32 coboit
KapAMHA/IbHbIE TPeo6PasoBaHUs CTPYKTYPHO-GYHKUMOHAILHOH OpraHu3alyy
3JIEMEHTOB UX SKOCHCTEM. DTH OCOGEHHOCTH MO3BOJISIOT KCIIONb30BaTh BOJHEIE
06BEKTHI APKTHYECKHX PErHOHOB B Ka4€CTBE HAJEXKHOTO MHIMKATOpa KavecTBa
CcpejiEl, KOTOphIe OTPaXaloT He TOJNEKO YCIOBUA (GOPMHPOBAKKUS BOX, HO H I103-
BOJSAFOT IENATh BHIBOBI O COCTOSAHMHM Beeit Bogoc6opHoit Tepputopu. [ToaTomy
po6iieMa OUEHKH M MPOTHO3a CTeNeHH AErpajaliii BOJOEMOB IOA BO3/IEH-
CTBUEM aHTPOTIONEHHEIX 3arPA3HEHNI 1 [100ANBHBIX H3MEHEHHH OKPYKaloILeH
cpensl paobperaeT 0cobyio akTyansHOCT. CucTemMaTu3alKs U paspaboTtka me-
TOMMKM 0TOOpA ¥ aHaIM3a NEePBHYHOrO MaTepHana Kak OCHOBHOTO 3Tana KoM-
IUIEKCHOTO JKOJIOTHYECKOT0 MOHHUTOPHHIA BOJHBIX OOBEKTOB, a TaKXke pa3pa-
60TKa HOBBIX METOJIOJIOTHYECKMX MOAXOAOB K OpraHu3alMi M MPOBEACHHIO
UcCeOBaHUH ABIAIOTCA BAOXHEHUIMMM IaraMH B peaji3alliy [pOrpamMMsl
YCTOYMBOrO Pa3BUTHA ¥ PALMOHATBHOTO UCMOJE30BAHNS IPHPOHEIX PECYPOB.



Jlna npecHOBOAHBIX dKockcTeM ApkTHkM M CyGapKTHKH Hpe3BEIYAHHO
omacHs! BHIGPOCHI NPEANPHATHH METaUTyprHIeCKOro ¥ SHepreTH4eCcKoro Kom-
I/IEKCOB, HeCylIde OrpOMHOE KOJMYECTBO KHCJIOTHBIX OKHCIIOB M Pa3fU4HBIX
37EMEHTOB, BKIFOYas TOKCHYHbIE TsKenble MeTaUIbl. B cmiy ocobGennocted
uupkyasuun atMochepbl B CeBepHOM MONYIIApHH, B MPHNOAPHbIE 061acTH
nepeHocurcs Gomplias 4acTh aTMOC(EpHBIX 3arps3HeHuH, BpIOpachiBaeMbIX
TIPOMBIIUIEHHBIME TPEATPAATHAMHA Gollee I0XKHBIX HHIYCTPHANbHO Pa3sBUTBIX
pervoHoB. BribpacsiBaeMEle B aTMocepy BeLlecTBa CTIOCOGHBI 1epeHOCUTRCA
BO3/YLUHbIMYI NIOTOKAMH Ha OOJIbIIME PACCTOAHMA, U MX BbINIA[IEHUE NPHBOAMT
K MeJJICHHOMY HaKONJIEHHIO HENOCPEACTBEHHO B BOJOEMaX M Ha TEPPUTOPHH
ux Bojioc6opa. HanGonslyro omacHOCTh NMPeACTABIAIOT PTYTh, KaAMHUA U CBH-
Hell, KOTOpBIE CIIOCOOHBI HAKAIIMBAThCA KaK B Pa3NMYHBIX CpelaX, TaK U Helo-
CPENCTBEHHO B OPraHH3MaX IHAPOGHOHTOB.

AHTpPOIOTeHHblE H3MEHEHHA TIHAPOJIOro-TeOXHMHIECKHAX I1apaMeTpoB
BOJIHbIE OGBEKTEl APKTHKM HEN3GEXHO NPHBEIH K TpaHchOopMaluaM uX 6HOTH-
yeckoit CoCTaBisiowieil. B IocnenHuwe rojbl AHTPOIIOreHHOE BO3JCHCTBHE
Ha KOCHCTEMBI MPECHBIX BOJ MPOMCXOMMUT Ha (OHe aHOMAJBHBIX NMPOLECCOB
B KJIMMAaTHYecKo# cucTeMe pernoHa. CyMMapHEIR 5 deKT NposBIsETCA B HETH-
[MYHBIX 4 CyOapKTHYECKHX BOZOEMOB ABJICHHAX, BKIIOYasd MaccoBoe pasBH-
THe BoJopociel, rHbeNb MOIOJH YyBCTBHTENRHBIX K COEPKAHUIO KUCIOPOZa
npejcTaBuTeneil uxtuodaynel. Bee Apye mpossistorcs Tpancdopmauuu Tpo-
(udeckux ceTelf M COKpallleHMe YUCNEHHOCTH TUMHYHBIX Wi CybapkrTiu
{opM, B TOM YUCIe ¥ LEHHEIX TIPOMBICIIOBBIX BU/IOB PrI6. B xonue 1990-x rr.
MPOIIOro U B Hayajle HBIHEUIHETo CTONETHH BO MHOTHX BOJOEMaX DErHOHa
HAMETHIIHCH TCHICHIIMM H3MEHEHMs B CTPYKTYpe COoGMecTBa PHIGHOTO Hacene-
Hus. B CTpeccoBRIX [ aGOpHreHHBIX BUOB YCTIOBUAX BCEJleHHE HOBBIX BHOB
pbI6, 06 AIONIMX MUPOKOH JKONOIHYECKOH BaJEHTHOCTBIO, IIPHBOLMT K pa-
JMKATBHBIM H3MEHEHHAM CTPYKTYPBI HXTHOIIEHO30B.

@O yHKUMOHMpPOBAHUE BOJHEIX SKOCHCTEM B 3THX HOBBIX YCIIOBUAX 3aCTaBlAeT
TIepecMaTpHBaTh METONONOIMYECKHE TIOXObI K OLIEHKE KauecTBa BOJ U COCTOAHMS
BOJIHBIX PECYPCOB, @ TAK)Xe K OPTaHM3alMi CHCTEMbI THAPO3KOJIOTMHECKOro MOHH-
TOpUHIa B perdoHe. Clie/lyeT y4HTBIBaTh, YTO HA MPAKTUKE HE NPEACTaB/IiCTCA BO3-
MO>HBIM OCYILECTBIATH KOHTPOJb 33 BCEMH a0MOTHYECKHMMY ¥ GHOTHYECKMMH Ma-
paMeTpaMHl laXe CaMbIX MPOCTBIX PECHOBOHBIX JKOCHCTEM.



Jns OUEHKH MX COCTOSHMA HCIIOJNB3YETCH OrPaHHYEHHOE KOJNUYECTBO [JO-
CTYINHBIX ITOKa3aTeseH, KOTOphle MOXKHO Pa3OUTh Ha [IBe OCHOBHBIE IPYIINLL:

1) onpeneneHue ypoBHe# BellecTB-3arps3HUTENICH B BoJe W/HIH B JOHHBIX
ornoxenusx (J10);

2) ucrionb30BaHUe GUOMapkepoB (BKJIIOYAs onpejefieHHe YPOBHE BEIUECTB-
3arps3HuTeNeH B Ouote).

Kax/piii MeToJ HMMeeT creld(uyYecKkne NMpeuMyIecTBa ¥ HEJOCTATKH.
Bronoruyeckuit 3GpQeKT TOro WK HHOrO BEUIECTBa He MOXeET OBITH CTPOro Je-
TEepMHHHPOBAH JIMIIG €0 KOHLEHTpaLMell B BOAHOH cpesie. DTa 3aBHCUMOCTD
HOCHT BEpPOATHOCTHBIH XapaKTep, H OIpejielleHHe TOKCHYECKOTO BO3IEHCTBUSA
BEIECTB-3aIrpA3HATENICH Ha OHOTY BoZoeMa JIMIIE M0 MX KOJNMYECTBEHHBIM I10-
Ka3aTelliM B BOJIe HIIM JOHHBIX OTIOXEHHAX M CPaBHEHHe HX CO CTaHIapTH3H-
POBAaHHBIMH ITOKa3aTeNAMH KauecTBa cpennl (Hanpumep, ITJIK) umeer Becsma
OTHOCUTEJIEHYIO SKOJIOTHYECKYIO LIeHHOCTb.

Bronorutieckye 1oKa3aTelld COCTOAHHA KOCHCTeM (BHIOBOE pa3Hoobpa-
3Me, MOIYJALMOHHBIE U OPraH3MeHHbIe [10KA3aTe! 1 T. Ji.) UMEIOT OYeBUIHbIE
IpeMMYIECTBA, TaK KaK ABILTOTCA "HHTETPUPYIOIUMH" MOKa3aTeNIIMH BCEX
HW3MEHEHHWH 3a NIPOXO/DKHTEIBHBIH IIEPHOA BPEMEHU M HENOCPEACTBEHHO OTpa-
aIOT OTBETHl OMOTHI Ha TOT WM~ MHOH BHI AQHTPOMOIEHHOTO BO3/ICHCTBMA.
OaHAKO BBISBUTH ¥ UHTEPIIPETHPOBATD OCIEACTBUS, 00YCIOBIEHHLIE aHTPOIIO-
reHHEIM (aKTOPOM, OBOIBHO CI0XHO. [TokazaTenn coobluecTsa ¥ MOMyIALMH
4acTO ONOCPEIOBAHBI NPOLECCAMH, TIPOUCXOAAMMH Ha Gollee HU3KHX Tpodu-
YeCKHX YPOBHAX, ¥ NPOTEKAloT Ha GoHe HX eCTeCTBEHHBIX konebannid. [lonsTue
"HopMalpHBIE TIOKa3aTeNH" I GHONOIMYECKHX CHCTEM JOBOJIBHO YCIIOBHO
¥ HemocTosHHO. OHO 3aBUCHT OT PErHOHATBLHBIX, CE30HHbIX, ME)X- i BHYTPHBU-
JIOBBIX, [IOJIOBBIX PAa3IHYMi, PH3HONIOIHYECKOrO COCTOSHUA OpraHn3Ma U KoJie-
6aHuil HOpPMalbHBIX (PAKTOPOB BHEIIHeH cpeilbl H CIHOCOOHOCTH OpraHM3MOB
K HMM IIPUCTIOCabNIMBaThCA. 3T0 0COOCHHO aKTyalbHO I apKTHYECKMX MPECHBIX
BOJ, [/le Pa3BUTHE THIPOOHOHTOB OrPaHHYEHO MAJIOH NPOJOKUTEBHOCTEIO Tie-
pHOZa OTKPBITON BOIbI M HM3KMMH TeMTiepaTypaMu. TpyaHOCTH B HHTeprIpeTaluy
HabmosaeMsiX 3GHEKTOB 00YCIIOBIEHB] HECIELMPHHHOCTHIO OTBETOB GHONOrHYe-
CKHX CHCTEM BBICOKOro ypoBHs. [loaToMy npoBejeHne JMIbs GHONOTHYECKUX UC-
CIIEI0BaHMI, 6€3 KOMIUIEKCIIOTO aHalIM3a KauecTBa OKPYXKAIOIIEN CPe/ibl HE MOXKET
IaTh OTBETHI Ha Bee Bonpock! (Kawynus u ap., 2012).

AxTyansHoi 3aa4ell SKOIOrHYECKHX HCCTEA0BAaHUM apKTHUECKMX BOAHBIX
3KOCHCTEM [MPEJCTABIIeTCA HE TOJBKO BBISBICHHE NPUYMHHO-CIIEACTBEHHBIX



cBsA3ell COKpaleHHA GHONOIHYECKOro pasHooOpa3ys, HO U OLEeHKa HalpaBJeH-
HOCTH CYKLECCHH 3KOCHCTEM, UX CIOCOOHOCTH K NOANEPXKaHHMIO CTaOHIBHOCTH
MyTeM aJIallTHBHOTO NpeoOpa3soBaHMA XMBBIX CHCTEM B HOBBIX ycloBHAX. O6bek-
THBHO, /11 IOHHMAHUA M TIPOTHO3HUPOBAHHSA NPOUCXOJALIMX IPOLIECCOB TPaHC-
dopmaiuu GHopa3Ho0Opasus, Heo6xomuMa pa3paboTKa HOBBIX METOJOJIOTHYE-
CKHX IIOJXOJOB K KOHTPONIO COCTOSHHUA BOJHBIX 3KOCHCTEM CEBEPHBIX
TeppUTOPHH, YTO MO3BONMT aJIEKBATHO OLEHHBATH COBPEMEHHOE COCTOSHHE
U Ka4ecTBO cpelbl OOUTaHUA BOJHOIO HACEJICHHA, YCIIOBHA pealu3alidH H JHa-
[1a30H OpefieoB GyHKIMOHMPOBAHHS PUCTIOCOBUTENBHBIX MEXAHH3MOB Ha Op-
raHU3MEHHOM H OHOLEHOTHYECKOM YpOBHE. B 3ToH cBA3M 0cO6YI0 aKTyalb-
HOCTh BHOBb NpHOOpeTaioT paGoTsl (QIOPHCTHYECKOro M (payHHCTHYECKOIO
HanpaBlieHUs, NPU3BaHHBIC ONKCATh COBPEMEHHBIH TaKCOHOMMYECKMH COCTaB
1 CTPYKTYpY COOOLIECTB IHAPOGHOHTOB, MPOBECTH CPABHUTENLHBIH HCTOpHYE-
CKuii aHAJIA3, BEIABATH JONTOBPEMEHHYIO JUHAMHKY OHopazHooOpasus.

MHoroyieTHHe KOMIUIEKCHBIC HCCefoBaHHA BojoemoB CeBepa Eponsl,
BBINOJIHEHHbIE JIaOOpaTOpHell BOAHBIX DKOCHCTEM HHCTUTYTa HpodneM npo-
MbinuieHHol skosorud CeBepa Komnsckoro HayuHoro uentpa PAH (MITIDC
KHI1I PAH), no3Bonunu noaodpath 3G¢peKTHBHEIA KOMILIEKC METOHOB JKOJIO-
THHECKHX HCCNIEOBAaHHH BOJOEMOB, XODOLIO 3aPEKOMEHAOBAaBIIMH cebs
B ycnosusx ApkTukd (Jlaysainstep, 2006, 2012). B To xe BpeMs coBpeMEHHbBIC
TeHACHIMH pPA3BUTHA TEOPHH U NPAKTHKU SKONOrHYeCKOd O6e301acHOCTH,
COXpaHeHHs H KOHTpo/ns OuopasHooOpasus TpeGyloT pa3paboTku Hay4HBIX
OCHOB MHBEHTapH3allid M OIEHKH NpPHPOAHBIX, B HACTHOCTH OHOJIOrMYECcKHX,
pecypcos TpecHbIX BoX EBpo-ApKTHYECKOro pervoHa, OLEHKH W NPOrHO3a
NaIbHEHIIEro pa3BUTAS [OJ| BO3/IEHCTBMEM MOIIHOTO KOMILIEKCA aHTPOMNOIeH-
HBIX (aKTOPOB M KJIMMATHYECKHX U3MEHEHHI.



1. OPTAHHM3ALIUSA IIOJIEBBIX PABOT 1 THAPOXUMHYECKHE
HUCCJIENOBAHUS BOJOEMOB H BOIOTOKOB

Beenenne

Pa3paGoTka [U1aHa MCCIIEAOBaHHUA, 0TOOp TIpo6 M OIpeleNieHre UX COCTaBa
SIBIAIOTCS OCHOBOM M3yd4eHHs BOUHBIX 3KocHcTeM. TTpoObl AOMKHEI XapakTepu-
30BaTh MECTO, U3 KOTOpPOro oH® Oyayr otoGpansl. Ot6op mpo6 KenaTenbHO
TIPOBOAMTE B GNIArolpHATHOE JUIS HccleoBaHuH Bpems. Obopynosanye H eM-
KOCTH /11 0TGOpa 1po6 TODKHBI OBITH YHCTHIMU H npnr'onnmmu IUIS BBIONHA-
eMBIX paboT U XMMHYCCKHX aHaIM30B. Bee 310 TpeGyeT cOTpyAHHYIECTBA MEXTY
PYKOBOJHMTENEM HCCIENOBAHHIA, ONIEPAaTOPOM, OTOHPAKONIIMM NPOOEI, U IIEPCOHa-
JIoM N1abOpaTOpHH. .

3arps3HeHHas WK 10 JIpYroil IPUYHHE HepenpeseHTaTUBHas Npoba AenaeT
paGoTy Hepe3ynbTaTHBHOH. TakuM 06pazom, crieuuanucT, OTouparoui poosI,
HeceT GONBIIYI0 OTBETCTBEHHOCTH 33 PENpe3eHTaTHBHOCTh NPO0 U pe3yNbTaTsl
HCCIEeIOBAHMH.

Creunanuctel, otéupatoinue npobsl, AOIKHBL paGoTaTh B 6€30MAacHbIX
YCIOBHAX M COOMIONATh NPaBHIA TEXHMKHM 0€30IacHOCTH Ha BOJIE, Ha JbAY
u nipu pabote ¢ xumpeaxtuBamu. [Tpu orGope 1 06paboTke NP6 CTOYHBIX BOA
HYXHO NPHHHMATh BO BHHMaHHE CYWICCTBYIONIH PUCK, BHI3BIBAEMBIH [1aTOTEH-
HBIMH 0aKTepHAMH M TOKCHYHBIMH BEILIECTBAMMU.

Merozs! oT6opa Npo6 pa3BUBANKCE B T€YEHME HECKONBKHX JECATHICTHH,
TIOBBIIANACH JOCTOBEPHOCT W PENPE3CHTaTHBHOCTD IOJyYEHHBIX pe3y/IbTaToB.
CrienManyucTsl NpHobpeTany OmsIT paboTsl B SKCIIEAUIMAX, B MOJEBEIX YCIOBH-
ax. Tpe6oBaHUA K Ka4eCTBEHHOMY OT6OpY Mpo6 10 eIMHBIM METOHHKaM ObLIH
TIOBBIIIEHE! NPH BBEICHUHM O00S3aTENBHOIO y4acTHs OONBIIOro KOJMYECTBA
OpraHM3aLMi B IPOrpaMMaxX MOHHTOPMHTA, Pe3yJIbTaThl KOTOPOTO MOTYT HMETh
BA)KHOE SKOHOMHYECKoe 3HadeHue. CerojiHs BbICOKas KBaIM(HUKalusa Crelna-
JHCTa To oT6Opy NMpo6 B MONEBBIX YCIOBHAX ABJIAETCA OJHOM M3 OCHOB BCEX
HCCAENOBaHHUH,

Ot6op npob ABNAETCA LIeHTPaNnbHBIM MOMEHTOM B OpraHH3aluy HCCeso-
BaHMI M MOHMTOPHHIA COCTOSHHMS BOAHBIX 3KocucTeM. IlnammpoBanue mpo-
rpaMM Hay4HBIX HCCIIeJOBAaHHH ¥ MOHUTOPHHIA BCEIZIa COIPOBOXK/IAETCS Onpe-
JieIeHreM KOHEUHbIX neieil. FIMeHHo nosToMy CTaHuMM K MeToabl 0T6opa npol
JOJKHBI OBITH YKa3aHEI C HEOOXOIMMOH TOYHOCTBIO.
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IMocne orGopa NMpo6 BHINONHAIOT MX XMMHYECKHH MM OGHONOrHYECKHH
AHANHU3, KOTOPHI WHOT/IAa HauMHAeTCA yXe B IOJEBHIX YCIOBHAX. 3aBepIIAlOT
aHa|3bl, KaK IPaBUio, B labopaTopuax. 3aTeM cliefyeT 3Tam o6paboTkH pe-
3yNBTATOB U NPUHATHA O4EPELHOIO PELICHHA N0 JANBHEALINM HCCIIEHOBAHMAM.
Ilporpamma Hay4HbIX HCCIIE/lOBAHMH 3aBEPLIAETCH MOArOTOBKOH OTYETa, Ha OC-
HOBE KOTOpOTo JIelaeTCs BEIBOJ O TOM, ABISETCS JIH 00BEM HCCIe[OBaHMH WIH
MOHHTODHHI'A AOCTATOYHBIM. B cilyuae HeoGXxomuMOCTH NporpamMMmy 6ymymmx
HCCEROBaHNM KOPPEKTHPYIOT WM JONONHSAIOT ¢ Y4ETOM IOTyYeHHBIX Pe3ylib-
taroB. Bce moseBbie 3amUcU B XypHalaX ABISIOTCS BaXHOH YacThlO OTYETOB
1 [OMOTAIOT [PaBUIEHO TPAKTOBATE MOMyYeHHBIE pe3yIbTaTHL.

Bce BooeMBI KaK O0BeKTHl ABIAIOTCA Pa3IMIHBIMH BOJHBIMH CHCTEMAaMM
M MOTYT OBITH pasielieHb! CIEyIOMM 00pa3oM: 03epa, PEKH, 3CTyapHH (axsa-
TopHsl MOpsl B palioHe BNAafeH s PeKH).

O3epa

(O3epo — 3TO €CTECTBEHHBIH BOJIOEM CYIIIH C 3aMeJUIEHHBIM BOXOOOMEHOM.
Kak mpaswio, o3epa 061aaroT BEIPabOTaHHBIM 1O/ BO3XEHCTBHEM BETPOBOTO
BonHeHHMA npodmwieM Geperosoit 30Hel. OHM HE HMEIOT MPAMON CBA3M C OKeEa-
HoM. JIna o6pa3oBaHHs o3epa HEOOXOANMBI [[Ba HEINPEMEHHEIX YCJIOBHA — HATH-
gHe eCTeCTBEHHOH KOTJIOBHHEI, T. €. 3aMKHYTOro MOHMXEHHA 3€MHOH I10BEPX-
HOCTHM, M HAaXOAfLIErocs B 3TOH KOTJIOBUHE OMPENCNEHHOro 00beMa BOMBL.
3agacTyro BoJa B 03epax BBITNIAOMT 3aCTHIBIIEH, HO B JEHCTBHTENLHOCTH OHA
BCErya HaXoAWTCA B ABHXeHHM. B Tonuie Boapl oOpa3zyeTcs CloXHajs CHCTEMA
FOPU3OHTANBHBIX M BEPTHKAIBHBIX TE4EHHH, CKOPOCTh K HalpaBlieHHe KOTOPBIX
MOTYT H3MEHATHCA O4€Hb OBICTPO BCIEACTBHE H3MEHEHHsS. METEOPONOrHIECKHX
daxTopoB, KoneGaHui ypoRHs BOJIBI H BPEMEHH rojia.

BricTpee BCero H3MEHEHHs POUCXOIAT B O3CPHO-PEHHbIX CHCTEMAX, Mpes-
CTABIAIOIIHX cOGOM KpyIIHbIE U MeJIKHe 03epa, COeJUHeHHBIC MKy co0oH py-
YBSIMH U IIPOTOKaMU. YeM GbICTpee U3MEHSIOTCS HANpaBJleHUs TeYeHUH B 03epe,
TeM GoJible OTHOCHTEILHOE H3MEHEHHE Ka4eCTBAa BOAbI B JaHHOM TOYKe 0TOO-
pa. KauecTBO BOJIBI H3MEHSETCA HE TOJBKO TO BEPTHKANH, HO H BO BpeMEHH
Ha KaXjoM ropusonre orbopa npo6. IlostoMy cepuio otbopa npod B onpefe-
TeHHEIH MPOMEXYTOK BPEMEHH HeJb3s 3aBEPIINTh WIHM JONOIHHUTE OTGOPOM,
HalpuMep, Ha CeayIolel Heziee.

B MpaeanbHOM BapHaHTE TOYKa 0TOOpa MpoOH! I0JDKHA OBITH BCeraa B O~
HoM U ToM e MecTe. COOTBETCTBHE TOHHO ONpelelIeHHOMY MecTy Bcerja ciie-
JlyeT Olpe/ieNIATh 10 OPHEHTHPaM Ha Gepery, ¢ IOMOIIBIO CIlyTHHKOBOH HaBH-
raugu 4 3XoJoTa.
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KauecTBo BOJ1 B 03€pe H3MEHAETCA B €70 PA3NUUHBIX HaCTAX MO BIUAHHEM
c6poca CTOUHBIX BOJ, METHOPATHBHBIX KaHalOB HJIM OT KadecTBa BIaJalollHX
PeK, 4TO MOXET CO3/aBaTh pe3Kue KonebaHus rHIPOXHMUYECKHX TOKa3aTeNei.
U K TAaKMM Y4acTKaM BO BpeMs oT6opa mpob cie/lyeT OTHOCHTHCS C MOBBIIEH-
HbIM BHAMaHueM. K ToMy ke B NpuOpexHoil 30He Ka4ecTBO BOJ MOTYT CHIIBHO
MEHSTH FOPU3OHTA/ILHBIE TEYCHUS, PACTUTENLHOCT M IPHTOK MOJ3EMHBIX BOA.
Bce 9TH (aKTOphl, YCIIOBHA M OCOGEHHOCTH BOJOEMa JODKHE GHKCHPOBATHCSH
CTIeIUATHCTAMH BO BpeMsi 0T6Opa 1IpoG cpasy ke B NONEBEIX YCIOBUAX, UTOOB!
B JaNbHEMIEM JaTh OTBET HA BO3HUKAIOUIME BOMPOCH MIIA IIPOTHBOPEUMS B pe-
3yNBTAaTaX aHAIN3A. :

Pexn

Pexu no cBoell IpPHpOZAE CHIBHO OTIMYAIOTCA OT o3ep. BoaHas Tomma
B HUX TOCTOSHHO TepeMEIIHBaeTCsA B 3aBUCHMOCTH OT Nepernana yposHei. Cre-
IIHATKCT 0 0TOOPY MPo6 HODKEH [OCTOAHHO OMHHTE O TOM, YTO PYCJIO PEKH
IOJIBEPXXEHO €CTECTBEHHOM HarpysKe Jaxe B CTyuae OTCYTCTBHA IPAMOIO aH-
TpPOTIOTeHHOTO BO3/IEHCTBHA.

B nctoke peysas Boja MOXET OBITh COBEPUIEHHO NPO3paYHOM, €CliM, HalpH-
Mep, OHa MUTAeTCo MO3EMHBIMH BOJAMH, I OKPAILIEHHOH, €CIIH BEPXOBBE PEKH
PACTIONIOKEHO B 3a60/0UEHHOM MECTHOCTH, GoraTol ryMycoM H COeIMHEHHSIMHU XKe-
nesa. Peka Ha CBOeM IIyTH MOXET NOANUTHIBATECA PpasiMYHbIMH pedKkaMu
¥ Py4YBSMH, Ka4€CTBO BOX B KOTOPBIX MOXET OBITH CaMBIM Pa3HOOGpasHBIM.
KpoMe TOro, pyciio peKu MOABEPTacTCs MEXaHHIECKOMY BO3LEHCTBHIO — JPO3HH,
KOTOpasi T1epeHOCHT YacTh NPHPOIHOrO MaTepHalna Cllaralolx pyclio Mopon
B BOIBI pexu. Boquasi pacTHTENbHOCTh TAKXKe OKa3bIBAaeT BIMAHME HA KOHLEH-
TPALMIO XMMHYECKHX BeecTB B peke. TakuM o6pa3oM, KadecTBO BOJBI H3Me-
HAETCA NpY JBIKXEHHH BOJHBIX Macc OT BepX0Bbs K ycThio peku. Ho nanbonee
3HAYMTENHHBIM (JAKTOPOM ABIAETCH AHTPONOIEHHOE BO3JACHCTBHE, OCOOCHHO
c6poc CTOYHEIX BOI.

ITpu or6ope mpo6 Ha 3arpA3HAEMEIX pekax CliefyeT PYyKOBOJCTBOBATBHCA
MPOCTHIM MPABHJIOM: OTOOp CileayeT HauHMHATh C YMCTbIX aKBATOPHH, IepeMe-
W@ACh K 3arPA3HEHHBIM, YTO I03BOJIMT YMEHBUINTE OIIMOKY, CBA32HHYIO € BO3-
MOXHBIM 3arpsA3HeHreM obopynoBanus. Ilpu paboTe Ha OTHOCUTENBHO YUCTHIX
pexax oT6op Mpo6 HAYMHAIOT OT BEPXOBLEB K YCThIO.



12

Ha o3epHo-peyHBIX CHCTEMaX OTOOp NMPOD MOJKEH XapaKTepu3oBaTh BCIO
BOAHYIO cHcTeMy. JUIA MONY4YCHHSA HaNeXHOIo, Ka4eCTBEHHOTO pesynbTara
Heo0X0MMO, YTOOB! CHELMAIMCT 110 OTOOpY NMpoO MONHOCTBHIO NOHUMAI 3aJayuH
HAy4HOTO HCCEIOBAHMSA, MOT OLEHHTh BCE BOSMOXHBIE TPYAHOCTH M IIPOGIEMEI,
CBS3aHHBIE ¢ 0TOOPOM NPOG H CIEAYIOMIMMY GaKTOPaMH, HalIpHMep: HECKOJIBKO HC-
TOYHMKOB 3arps3HEHHS, 3HAYMTeNbHOES M3MEHEHHE YPOBHEH H PacXoJoB BOJBI
CHILHOE TEUEHHE HITH [IOPOKHUCTOCTE; HATMYHE IHAPOTEXHHYECKHX COOPY)KEeHH.

ITpu otbope npob B y3KHX Py4bsAX MM HCKYCCTBEHHBIX pyclax ompeje-
JleHHBIe TPYAHOCTH MpEACTaBlseT HeAOCTATOK BOJBL B Takux ciydasx 3ada-
cTyo oTOmpath Npoby BOJBI 1ienecoobpasHo MPAMO B OYTHITH MM HCIONB30-
BaTh CIIELHAIBHO IOATOTORIEHHOE BCIIOMOraTeIbHoe 060pyI0BaHHe.

OcHoBHble pakTOphi POPMUPOBAHHS XHMEYECKOTO COCTABA BOM

@opMHpOBaHHE XHMHIYECKOTO COCTaBa BOA OOYCIOBIEHO COBOKYIIHOCTBHIO
GU3NUECKUX, XHMHYECKMX U OUONOTHHECKMX IPOLECCOB, NPOMCXOAALMX
Ha BozocGope 4 B camoM Bozoeme. O. A. Anexun (1953) noapaszaenser dpaxtopsl,
KOTOpble ONpe/eNsIoT XHMUYECKHH COCTaB NPUPOJHBIX BOJ, Ha npambie (rop-
HBle TIOPOJBI, IIOYBB], XHBBIC OPTaHH3MBI, a TakKe AEATENBHOCTh 4eJoBeKa)
U KoceeHHvie (KIMMAT, penbed, BOAHBIA pEXUM, PaCTHTENBHOCTH M Ap.).
CornacHo TaKoMy MOZIpa3[eNIeHHIO, K TIPAMBIM OTHOCATCA (PaKTOpBI, IOCTABIIA-
. JOLIHE 3TeMEHTHl XUMUYECKOr0 COCTaBa BOJ, K KOCBEHHBIM — YCJIOBHMS MHMrpa-
IMM 3THX 3eMeHToB. IIpudeM BIHAHME KOCBEHHBIX (AKTOPOB TaKKe 3HAYH-
TeOIBHO, W OHHM PEryJHpPYIOT BKIaX TIPSAMBIX (PAaKTOPOB B MPOIECCH
($opMHUpPOBaHHS XMMHYECKOTO COCTaBa BOJ.

OCHOBHEIMH (haKTOpaMH, ONpee/IIONIMMY BHIIECHA3BAHHbIE ITPOLECCH,
SBJISIOTCA:

o xaumamuveckue gaxmoper (TeMneparypa, ocalku, HCMapeHHe H 1p.),
ofipe/ieNAOMKE HHTEHCHBHOCTE XMMHYECKOTO BEIBETPHBAHUA, BOJHBIH pPexXHM,
CKOPOCTh XHUMHYECKUX M OMONIOrHYEeCKHX BHYTPHBOAOEMHEIX NPOLECCOB H AD.
OT KIMMaTa 3aBHCAT TAaKXXe 30HANbHBIE OCOOEHHOCTH CONpPSKSHHBIX C HUMH
ycnoBuii GopMUpOBaHUS BOJ (PasBUTHE PACTUTENHLHOCTH Ha BojocHope, Mov-
BEHHOIO MOKPOBA H JP.);

e Jqumonozuyeckue ycnogus (reoaoruyeckas CTpykTypa BOAOCOOpa, XUMH-
YeCKHH COCTAaB TOPHBIX MOPOZ ¥ COOTHOIIEHHE HX THIIOB, YCTOHYUBOCTH K XH-
MHY€eCKOMY BbIBETPUBAHHIO), KOTOPHIE ONPE/IE/ISIOT CONEBOM W MHUKPOJJIEMEHT-
HBIM COCTAB BOJ] X KOHUEHTPAIHIO BEMIECTB;
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o vopgomempuueckue xapaxkmepucmuku 600ocbopa — OCOGEHHOCTH
naHamagToB (TUIOIAAb, 3a00NOYCHHOCTD, 3ANIECEHHOCTh, NMOYBBI) M BOAOEMA
(nnomank, TyGHHa, BEICOTA HaJl YPOBHEM MOpPS H Ip.), ONpPENeNAIOLHE COOT-
HOUIEHHE MO3EMHOT0 M aTMOC(EpHOro BOAHONO NUTAHMA, CKOPOCTH BOA00G-
MEHA M COOTBETCTBEHHO HHTCHCUBHOCTh MUIPALIMK U KPyTrOBOPOTA BEINECTB.

JIna oLEHKM KOJNMYECTBEHHOTO BKJaja pa3fiudHbIX (haKTOPOB, BIHAIOUWINX
HA XUMUYECKHH COCTaB BOA, I KaXAOro BOROCOOpa HCCIIENOBAHHBIX 03€p
onpe/eNeHs! CIIeAYIOIME XapaKTEPUCTUKH.

Mopdomempuueckue u naHOwagpmuvie XapaKmepuUcmuKi:

e IIOWIAAb BOAHOM IOBEPXHOCTH 03epa, KM}

e BLICOTA HaJ YPOBHEM Mops, M abc.;

e UIOmAAL Bogocbopa o3epa, KM’;

® 03epPHOCTH BOZOCOOPHOI TEpPUTOPHH, Yo;

® 32JIeCEHHOCTH, %,

® 3a200104eHHOCTb, %0;

® OTKpBITHIE YYaCTKH BOAOCOOPHOH TeppHTOpHH, Yo.

Jlumozennole napamempvl 8000cHOpHOL Mmeppumopii: TOPHbIE MOPOJB]
SBJIAIOTCA [IaBHEHIIMM ([i€pBUYHBIM) HCTOYHHKOM OCHOBHBIX MOHOB MHHEpa-
NM33UMH BOJ; B TO Xe BpeMi JHTOTeHHBIe NIapaMeTphl HanboNee CIOXKHBI NIPH
HX KONHYECTBEHHOM OLIEHKE, B KOTOPOH Ba)KHO OTPa3HTh YCTOHYHBOCTH IOPHBIX
TIOPOJ K BBIBETPHUBAHHIO ¥ MX XHMHYECKHUI COCTaB.

Knumamuueckue napamempeo.

® CpeHET0/I0BOE KOIHYECTBO OCA/IKOB, MM/TOJ;

® CpeAHEerooBas UCIapAEMOCTh, MM/TON;

e CcyMMa TEMIIEpAaTyp BO3JyXa 3a NIEpPHOJ CO CPEJHeH CyTOYHOH TeMmepa-
Typoii Beine 10 °C.

FBuonozuueckue napamempsl — COAEpXKaHHE OPTAHHYECKOTo YIjepoia
B MOYBEHHOM TOKpPOBe, (%), KaK HHTerpansHas XapakTepUCTHKa CTEITeHH pa3-
BHTHS PaCTUTEJILHOCTH, HHTEHCHMBHOCTH IPOAYKLUHOHHBIX NPOLECCOB ¥ MHTEH-
CHBHOCTH Pa3/IoXeHUs OPraHAYecKoro BelecTBa Ha Bojgoc6ope.

Anmponozennvle akmopuel, KOTOpbIE B MOCIENHEE FOAbI 10 3HAYUMOCTH
CTAHOBATCSA COTIOCTABMMBIMH C PMPOAHBIMH, BIMAOT Ha XHMHYECKHA COCTaB
BOJ KaK B pe3yNbTaTe HEMOCPeACTBEHHOIO cOpoca CTOMHBIX BOA H HEOPraHH30-
BAHHBIX CTOKOB, TaK M BCIEJCTBHE INIOGANBbHBIX M3MEHEHHH OKpYXarollen cpe-
61 ¥ KuMaTta. HecMoTps Ha To, 4TO 03epa MOTYT. ObITh yHaJ€HBl OT MPAMOro
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BIIMAHUA KaKMX-THOO MCTOYHHKOB 3arps3HEHHS, NpeoOpa3zoBaHMA BOJOCOOPOB
MOTYT [POMCXOJUTH BCIE/ICTBHE XO3AMCTBEHHOM NeATeNHOCTH YenoBeka. Koc-
BEHHBIM KpHTEpHEM ee HHTEHCUBHOCTH B KaKOH-TO CTEIEHH MOXET CTaTh IMOKa-
3aTeJIb INIOTHOCTH HACeJICHHsA, OTPaXkas CeNbCKOXO034MCTBEHHOE U IIPOMBILILICH-
HOE pa3BHTHE TOTO WIH HHOro paHoHa.

1.1. Baxkueiimne noKa3aTeId Ka4uecTBa BOAbI

B pa3nvyHbIX aHaNMTHYEeCKHX Jaboparopusax PoccHu crelManucTHl exe-
rOJHO BEHINMONHMIOT He MeHee 100 MJIH aHaNH30B KavecTBa BOJKI, npudeM 23 %
onpe/eNieHHi 3aKII0YaeTCA B OLIEHKE HX OPraHOJIENTUHMECKHX CBOHCTB, 21 % —
MYTHOCTH U KOHLEHTpALlMM B3BEIICHHEIX BEMIECTB, 21 % cocTaBiigeT onpejene-
HHe o0LMX noKasaTeseidl — XXecTKocTH, conecopepxanus, XIIK (xumuyueckoe
notpebnenne kuciopoga), BITK (6noxummueckoe moTpeGieHue KHCIOpona),
29 % — onpelereHHe HEOPraHW4ECKUX BeINecTB, 4 % — ompeeneHHE OTAENb-
HBIX OPraHH4eCKUX BELIECTB.

Temnepamypa ABNSeTCA BaOXXHON THAPOTOFMYECKON XapaKTepHCTHKOH BO-
JoeMa, IOKa3aTelleM BO3MOXHOTO TEIUIOBOTO 3arpasHeHudA. TelUioBoe 3arpss-
HeHHe BOJ0eMa IPOUCXOJUT OOBIMHO B pe3yNbTaTe HUCIOJB30BaHUA BOJBI JUIA
OTBOZIa U3GBITOYHOTO TeMNa U cOpachIBaHMA BOIBI ¢ MOBHIMIEHHON TeMIepaTy-
poii B BojioeM. IIpy TennoBoM 3arpA3HEHAN INPOUCXOUT IOBBILIEHHE TEMIIEpa-
TYphI BOJIbl B BOJOEME 110 CPABHEHMIO C €CTECTBEHHBIMH 3HAYCHHAMU TeMIlepa-
Typ B TeX e TOYKaX B COOTBETCTBYIOLIME MepHojbl ce3oHa. OCHOBHEIE
MCTOYHMKH NPOMBIIUIEHHBIX TEIUIOBBIX 3arpA3HCHUHM — TEIUIOBble BOABI DI€K-
TpocTaHuui. TemnoBoe 3arpA3HeHHE ONACHO TeM, YTO BEI3bIBACT MHTCHCHHKA-
LMIO TIPOLIECCOB JKM3HENEATENRHOCTH H YCKOPEHHE eCTeCTBEHHBIX XKU3HEHHBIX
LMKJIOB BOAHBIX OPraHU3MOB, U3MEHEHHE CKOPOCTeH XMMHYEeCKHX U OHOXMMU-
YEeCKHX 1{UKI0B BOAHBIX OPraHH3MOB, IIPOTEKAIOIIHUX B BOJOEME.

[Ipu NOBBILICHHOH TeMIIepaType MHOTHE BOJHBIC OPraHH3MEI, B YaCTHOCTH
pbIObl, HAXOJATCA B COCTOAHHHA CTPECCA, YTO CHHXACT MX €CTECTBEHHBIH AMMY-
HHTET, TIPOMCXOANT MacCOBOe Pa3MHOXEHHE CHHe-3eJIeHbIX Bojopociei, o0pa-
3y10TCA TeMoBble 6apbepsl HA MYTAX MMIPALMiA PhIObI, yMEHbIIAETCA BUAOBOE
pasHooOpasue.

Yr00B! HE JOMyCKaTh HEOOPATHMBIX HapyIIEHWH JKOJOTMYecKoro paBHO-
BecHA, TEMIIEpaTypa BOJbl B BOZOEMeE JIETOM B Pe3yJbTaTe CIyCKa 3arpsA3HEH-
HBIX BOJ He J0JDKHA IOBLIIATECA Gonee 9eM Ha 3 °C 1Mo cpaBHEHHIO €O Cpell-
HeMeCAUHOM TeMIIepaTypoi caMoro >XapKoro roza 3a nociexuue 10 ser.
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Opzanonenmuueckue nokazamenu. K opraHoientHyecKuM MoKazaTeslsiM
OTHOCATCS LIBETHOCTB, MyTHOCTB, 3alax, BKyC H MPUBKYC, MEHUCTOCTh. OpraHo-
JIeNITHYECKas OLIeHKa KayecTBa BOAbI — o0sA3aTeNbHas HayalbHasd npoueaypa ca-
HUTApHO-XMMHYeCKOT0 KOHTPoJIA Bojbl. Ee npaBunsHOMY npone,ueﬂmo%cneun-
aNUCTHl IPUAIOT 0OJIbLIOE 3HAYEHHUE.

MexayHapoausie cranaaptbhl MCO 6658 u npyrue ycraHaBiuBaioT ClieLid-
albHbIe TPeOOBaHHA K [EerycraTopaM H MeEToJaM IpOBEJEHHsS JerycTaluH.
HanpuMep, ycTaHOBIEHO, TPH KBTH(GHKALMOHHBIX YPOBHS JIETYyCTATOPOB: KOH-
CyJIbTaHT, KBaTU(HKAMOHHBIA KOHCYIBTaHT H SKCIIEPT. Tepen nccnenoBanuem
3amaxa M BKyca IIPOBOJST IPEABAPUTEIIbHBIE UCTILITAaHUA 0Opa3Ha, CBOOOAHOro
OT MOCTOPOHHHX 3allaxa WJIM NpPHUBKyca, U Takoil oOpasel MH(ppOBaHHEIM 06-
pa3sLOM BKIIIOYAETCs B CEPHIO AHATU3HPYEMBIX TPO0.

Llsemnocmes — eCTeCTBEHHOE CBOHCTBO NPUPOAHOH BOJIbI, 00YCIOBIEHHOE
IPUCYTCTBHEM TIyMHHOBBIX BEIECTB M KOMIUIEKCHBIX COEJHHEHHH Kene3a.
1[BETHOCTE BOIBI MOXET OMNpENeNAThCS CBOMCTBaMH M CTPYKTYpPOH JHA BOJOEMa,
XapaKTepoM BOJHON PAaCTUTENLHOCTH, MPUIIEraAlOIHX K BOJOEMY NOYB, HATUYH-
eM B BOJOCOOpHOM OacceiiHe 6010T U TOpGAHHKOB. LIBeTHOCTH BOABI Ompese-
JseTcs BU3yalbHO. PasnuHaoT ciaemyromye OTTEeHKH: clabo-KenToBarad, CBET-
J0-KeNToBaTas, KeJNTas, KOpUIHeBas, KPaCHO-KOpUIHeBasi, Apyrasl.

3anax Bonpl 00yCIOBIEH HAIHYMEM B HeH JIETYYHX MaXHYIIMX BCIIECTB,
KOTOpEIe MOMAafaloT B BOJY €CTECTBEHHBIM MyTeM JHO0 CO CTOYHBIMH BOJAMH.
IpakTHyecky Bce OpraHUYecKHe BEIecTBa MMEIOT 3aMax U NepealoT ero B Bo-
Jie. 3anax nmo XapakTepy IOJpa3feNI 0T Ha [iBe IPYMIbl, OMUCHIBAs €ro cyObek-
TMBHO I10 CBOMM OILYLEHUAM: \

1) ecTeCTBEHHOTrO NPOUCXOXKIAEHHA (OT KHBYLIMX M OTMEPLIMX OpraHu3-
MOB, OT BJIMSHUA TOYB, BOZHOM PAacCTHTENBHOCTH) — 3€MIIMCTBIN, FHAIOCTHBIH,
TieCHEBBIH, TOP(AHOH, TPaBAHUCTHIMH;

2) HCKYCCTBEHHOT'O IPOMCXOXK/EHHS — HEPTENPOAYKTOB, XJIOPHBIH, YKCYC-
HbIH, GeHonbHbI U ap. Takue 3amaxu OOBIMHO 3HAYHTEIBHO U3MEHSIOTCS NPH
006padoTKe BOABIL.

O6bIYHO 3amax ONpeAeNAOT NpH HopMainbHOMH (20 °C) K NpH NOBKILIEHHOH
(60 °C) Temneparype Boabl. IHTEHCHBHOCTb 3a1aXxa OLCHHMBAIOT 10 5-OanbHOM
mkane (Tabm. 1.1).
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Ta6nuna 1.1

HMuTencnBrocTh 3anaxa ('OCT 3351)

HNHTeHCHBHOCTH Ouenka
XapaxTep nposiBJIeHHS 3aMaxa
‘anaxa HHTEHCHBHOCTH 3anaxa
Her He omymaercs 0
Cpasy He olnymaeTcs, HO 0OHapyXWBa- 1
€TCS IIPH TLIATEILHOM HCCIEA0BAHHHI
3ameuaeTcs. ecinu OOpaTUTL HAa 3TO BHH-

Ouens cnabas

Cnabai

2

MaHHe
Jlerxo 3ame4aercs M BBHI3LIBAET HEON06-

3ameTiias 3
PMTENBHBIE OT3HIBHI O BOJIE
O6pamaer Ha ceOs BHUMAaHHWE H 3aCTaB-

OrtyermBas pai 4
JIAET BO3JIEPXKATHCA OT IUThA
HacTonbko CHIBHEIA, YTO AENAET BO,

O4eHb CHIIbHASA . ’ a Ay 5

HENPHTo/IHOH K YIIOTpeOIeHH IO

Jlis nuTHEeBOI BOIBI NOMyCKaeTcs 3amax He 6osee 2 6a1oB.

KonuuecTBeHHO MHTEHCHBHOCTD 3allaxa OLIEHHBAIOT, ONpeNeNas "Moporo-
Boe 4Hcio" 3amaxa N — cTemneHp pa30aBlieHHs aHATH3UPYEMOM BOJBI BOJIOM,
JMIIEHHOH 3amaxa (o6pabaThlBaloT aKTUBUpOBaHHBIM yriem (0,6 T Ha 1 1n)),
1160 NPOIMYCTHB BOIY 4epe3 O5ITOBOM (MHIBTP AN OYMCTKH BOIBL.

N=VyV,

rae Vy— cymMMapHsIi 06B5eM BoAb (¢ 3araxoM u Oe3 3amaxa);
V. — 06beM aHAIM3UPYeMOit BOJHI (C 3aIaxoM), M.

Ecnu ananmusupyeMas BoJa COAEPXKHT KaKoe-THOO MaxHyllee BEIECTBO,
TO ONVCAaHHBIM CTIOCOOOM MOXXHO OMNPENIEIUTH €ro KOHLIEHTPALHIO B pode.

Bkyc u npuekyc. Paznuyaior yeThIpe BKyca: COJIEHbIH, KHCIIbIM, FOPbKHI,
CIIAJIKHH; OCTaJIbHBIE BKYCOBBIE OILYILICHHUA CYUTAIOTCA [IPUBKYCaMH (COJIOHOBa-
TBIH, FOPHKOBATHIH, METAIHYECKUH, XIOPHBIN H T. A.). UHTEHCHBHOCTH BKyca
1 TIPUBKYCa OLEHHMBAIOT N0 5-6anpHOMN Iikane. s MMThEBON BOJIBI JOITyCKa-
FOTCs 2Ha4Y€HHA MOKa3aTeseH BKyC H IIPHBKyC He Goiee 2 Gasios.

Mymuocms Bozp1 06yclIOBIEHa COIEpP)XaHHEM B3BELIEHHBIX B BOJE Mell-
KOJIUCIIEPCHBIX [IPUMECEH — HEPAaCTBOPUMBIX MJIM KOJUIOMAHBIX YAaCTHI{ pa3iiHyi-
HOTO MPOUCXO0XAEHUA. MyTHOCTb BOABI 00YCIIOBIMBAET M HEKOTOpHIE ApPYrHe
XapaK~epUCTHKH BOJBI, HAIPUMED:

® HajJ{4YHe OCajIKa, KOTOPBIi MOXET OTCYTCTBOBATh, OBITh HE3HAYHTEJIb-
HBIM, 3aMETHBIM, 6OJIBIIMM, OUEHB GOMBIIMM (MM);
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e B3BElEHHEIE BEIECTBa (WK rpyOORHCIIEpCHbIE NPHMECH) — OTpelesia-
JOTCA FPaBUMETPUYECKH TocNe GHIBTPOBAHHA IPOOBI, TTO IPHBECY BHICYIIEHHOTO
dubTpa. DTOT NMOKa3aTeNb OOBLIMHO Mano WHGOPMAaTHBEH W MMeET 3HavueHHe
I71aBHBIM 06pa3oM s CTOYHBIX BOJ;

¢ [IpO3pavHOCTb — M3MepsAeTcs KaK BBICOTa €Toa0a BOIBI NMPH B3TIAZE,
CKBO3b KOTOPBIif Ha 6e1oii GyMare MOXHO pa3nudaTh CTaHJapPTHBIH MpPHQT.

MyTHOCTb OIIPEAENIAIOT BU3YaIbHO 10 CTEIIEHH MYTHOCTH CTOJI0a BBICOTOH
10-12 cM. B mocnenseM ciryyae npo6y OMHUCHIBAIOT Kau€CTBEHHO CIIEXYIOLIHM
obpasoM: mpospayHas, cnabo omanecuupyrowlas, onénecuupy}omaﬂ, cnabo
MyTHad, MyTHas, odens MyTHas (FOCT 1030). :

Bodopoonsiii noxkazamens. Jiis Bcero XHBOTO B BOAE MUHUMAJIbHO BO3-
MoxHas Benuuuna pH paeua.5. Jloxas, umeromuii pH menee 5,5, cumrtaercs
KUCIOTHBIM. B TIMTheBOM Bojie omyckaeTcs 3mavenue pH, pasmoe 6,0-9,0,
B BOJI BOJZOEMOB XO3SHCTBEHHO-OLITOBOrO M KyJbTYPHO-OBITOBOTO BOJAOIMOJNb-
30BaHud — 6,5-8,5.

Munepanuzayus — cyMMapHoe Cofep)kaHne BCeX HaWIEHHBIX NPH XHMHU-
eCKOM aHAJIW3e BOASI MHUHEpAJBHBIX BellecTB. MuHepanu3auusa NpHPOAHBIX
BOJI, OTIpeAe/IAIOIas X YAEIBHYIO YJIeKTPONPOBOIHOCTD, H3MEHSETCA B LIHPO-
KHMX npejieiax. BONBIIAHCTBO peK fiMeeT MMHEPAIM3alMI0 OT HECKONBKUX Je-
CATKOB JI0 HECKONLKHX COTEH MIJLIMIPaMMoB B nuTpe. Mx yaensHas anextpo-
IIpOBOAMMOCTH BappupyeT oT 30 10 1500 MxCM/cMm.

MuHepanU3aiys MOA3eMHBIX BOA H CONEHBIX O3ep H3MEHSAETCA B MHTEpBane
ot 40-50 Mr/n 10 cOTeH rpaMMOB Ha JIMTP (IUIOTHOCTh B 3TOM Cllyyae y)ke 3HauM-
TENbHO OTIHYACTCA OT SAMHHIB). Y AeNbHas EKTPONPOBOAMMOCTS ATMOCHEPHBIX
OCAZIKOB C MHHepammsaipedt or 3 mo 60 mr/n cocramser 10-120 mMxCwm/cm.
Cornacao 'OCT 17403-72, npupojiHble BOIBI 10 MUHEPAIH3ALUK pa3/iesieHbl
na rpymmsl. Ilpenen ais npecHsix BoA B 1 r/Kr yCTaHOB/IEH B CBA3U C TEM, 'TO
TIpH MMHEpAIM3aLHMK Dollee ITOro 3HaYeHHs BKYC BOJIBI HETPUATEH — CONEHbIH
WJIM FOPBKO-COJEHBIH.

Kecmkocmob Boapl 00YCIOBNNBAETCA HAJM4YMEM B BOJE MOHOB KalbLMA
(Ca®"), marnns (Mg?"), crponuns (Sr**), 6apus (Ba®"), xenesa (Fe’), maprania
(Mn”"). Ho ofmee conepxaHye B NPHPOAHBIX BOJAX HOHOB KaNbIHs U MarHus
HeCPaBHUMO GOJNBIIE CONIEPIKAHUA BCEX JPYTHX MEPEYUCICHHBIX HOHOB, H JaXe
X CYMMBI, TO3TOMY ITOR XXECTKOCTBIO NOHHMAIOT CYMMAapHOE KONHYECTBO
HOHOB KaJbls 1 Maraus. O6mas xecTKOCTh CKIA/bIBA€TCs U3 3HAYEHHH Kap-
GoHaTHOM (BpPeMEHHOM, YCTpaHAEMOl KHIS4eHHeM) U HekapbGoHaTHOH (mocTo-
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sAHHOM) xecTkocTH. IlepBas BbI3BaHA NPUCYTCTBHEM B BOjE MAPOKapOOHATOB
KalIbUMA M MarHus, BTOpas — Haln4ueM Cynb(aToB, XJIOPUJOB, CHIIMKATOB,
HuTpaToB H docdaTon 3THX MeTaLI0B. ONHAKO NPH 3HAYEHHUH JKECTKOCTH BOJBI
CBbILIE 9 MMOJIB/M HY)XHO YHHTHIBATh COJiepXKaHHE B BOJE CTPOHLMSA M APYTHX
IeI0UHO3eMeNbHbIX METAILIOB.

Tlo crangapty HCO 6107-1-8:1996, BimouatomeMy 6onee 500 TepMHHOB,
JKECTKOCTH ONpeeNAeTcs KaK CIOCOOHOCTD BOJbI 0Opa30BHIBATE MEHY C MBUIOM.
B Poccum XecTKoCTh BOABI BHIPaXalOT B MALIMMONAX Ha 1 nuTp (MMoOb/1).
B xecTioli Bojie OOBIMHOE HATpHMEBOE MBLIO NpeBpauiaeTcs (B NMPHCYTCTBUH
HOHOB KaJlbLMA) B HepacTBOpHMoOe "KallbliMeBOe MbUIO", 06pasyrolgee Gecro-
nesHsle xuonbd. M oka TakuM crnocoboM He YCTpaHWTCS BCA KabliHeBasd XecT-
KOCTb BOJbI, 0Opa3oBaHue NeHbl He HauHeTcs. Ha | MMoIb/it %eCTKOCTH Boap! U
TAKOTO YMSATYEHHUs BOJBI TeOpeTHYeCKH 3aTpaunBaercs 305 Mr Mblma, TpaKTHde-
cku 710 530. Ho ocHOBHBIE HEMPHATHOCTH, KOHEYHO, OT HaKUIIeoOpa3oBaHHs.

MexayHapoaHble CBOJBI HOPMAaTHBOB KauecTBa BOABI HE HOPMHPYIOT
KECTKOCThH BOJEL, 3 TOJIBKO OTAENBHO COJiepXKaHUe B BOJie HOHOB KaJIbIHs (Caz*)
u marsas (Mg™*): ,

®HOPMBI KadecTBa IHTLEBOH Bobl BceMUpHON opraHM3alMu 34paBooXpa-
nenus (BO3);

eTaKue XKe HOPMBI EBpoueﬁcxoré Cotoza (EC);

ectannapts UCO;

‘e HAIMOHATBHbIE HOPMBI HTheBO# Boj(sl CIIIA.

ITo 3HaueHHIO OOIEH XECTKOCTH IPUPOIHEIE BOABI JENAT Ha IPYNIb,

Illenounocmoio BoObl Ha3bIBaeTCs CYMMapHas KOHIEHTpaLMA colepxa-
IAXCS B BOE€ aHHOHOB CIa0bIX KHCIOT H TMAPOKCHIIBHBIX MOHOB (BbIpaXkeHa
B MIJUTAMONAX Ha | JTMTP), BCTYNAIOIKX B peaKIHIO MPH J1aGopaTOpHbIX HCCie-
JIOBaHMAX C COJIAHOM MIIM CEPHOM KHCIOTaMH ¢ 06pa3oBaHMEM XJIOPHCTBIX WIIH
CEPHOKHUCIIBIX CONEH ILETOUHBIX U IEIOYHO3EMebHbIX METAIOB.

Pasnuuator crnenyroiye Gopmsl LENOTHOCTH BOABL: OuKapbonarHas (ruapo-
kapOoHaTHas1), kapOoHaTHas, rufpaTHad, dochaTHad, CUIMKaTHas, I'yMaTHat —
B 3aBHCHMOCTH OT aHHOHOB CJ1abbIX KHCIJIOT, KOTOPHIMH 00YCTOBIHBaeTCs Iile-
no4xoctb. 1lenodnocts npupoaHbIx Box, pH koTopsix o0EMHO MeHee 8,35, 3a-
BHMCHT OT IIPHCYTCTBHS B BoJie 6MKapb0HATOB, KapOOHATOB, HHOTAa ¥ TYMATOB.

IlenoyHocTh Apyrux $opM NOABIAETCA B Ipoueccax oOpaGOTKU BOABL.
Tak Kak B IPAPOAHBIX BOJAxX IOYTH BCEr/a MIENIOYHOCTH ONpefenseTcs Gukap-
GoHaTamH, TO Il TAKHX BOJ OOLIYIO IIENOYHOCTH IIPUHHMAIOT paBHOH kapbo-
HaTHOH XECTKOCTH.
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Opzanuueckue eewjecmea. CIIEKTp OpPraHMYECKHMX IIpuMecell OYEHB
HIMPOK:

e [pyNa PacTBOPEHHBIX HPUMECEil: [YMUHOBbIE KHUCJIOTHI M MX COJNH —
ryMaThl HAaTpHs, Kajlus, aMMOHHsl; HEKOTOpHIE [IPUMECH [IPOMBILUIEHHOTO Mpo-
HCXOX/IEHHMS; YACTh AMHHOKHCIIOT ¥ OEJIKOB;

e rpymmna HepacTBOPEHHBIX MpuMecei: (yIBBOKHCIOTH (CONH) U TYMHHO-
BBI€ KHCJIOTHI M HX COJIM — FyMaThl KaJlbLlUs, MarHuUs, jkeJie3a; XHUPHI pa3iuyHoO-
ro MPOMCXOXIEHHs; YACTHLI Pa3IHYHOTO MPOMCXOXKAECHUSA, B TOM HHCIIE MHK-
POOpPTaHH3MEL.

ConepxaHue OpraHHYeCKHX BelleCTB B BOJle OLIEHMBAETCA TI0 METOMKAM
OTIpe/ieieHHs] OKHCIIAEMOCTH BOJBI, COJAEPXKaHHS OPraHHYEeCKOro Yriepona,
6HOXMMHMYECKON MOTPEGHOCTH B KHCJIOPOJE, a TaKXKe MOTIOLIEeHHs B yabTpadu-
0JIETOBO# 00J1aCTH.

Bennuuna, XapakTepu3yolas COAep)KaHUe B BOAE OPraHMYECKUX M MUHe-
PaJIbHBIX BEILECTB, OKMCIIAEMBIX OMHHAM M3 CHIBHBIX XMMHYECKHX OKHCIUTENeH
pH OTIPeZieSIEHHBIX YCIOBHAX, Ha3BIBAETCH OKUCIIAEMOCTBIO.

CyliecTByeT HECKONBKO BHIOB OKHCIAEMOCTH BOJBI: IEpMaHraHaTHad,
6uxpoMarHas, HOJATHas, LlepueBas (METOAMKH ONpeleNeHHs ABYX IOCIEIHHX
NIpUMEHSIOTCA peaKko). OKUCIAEMOCTh BIPaXKaeTcs B MUIUIMIPAMMaX KMCIIOPO-
Jla, 9KBUBAJICHTHOTO KOJNMYECTBY peareHTa, MolleJIero Ha OKUCIeHHe OpraHu-
YeCKHMX BeILECTB, COAepKaIuxcs B 1 J1 BOBI.

OKMCITMTENH MOTYT N€HCTBOBAaTh M HAa HEOPraHHYECKHE NPUMECH, HampH-

2+ Q2
, S

Mep Ha HoHsl Fe , NO3, HO COOTHOILIEHHE MeX/y 3THMH HOHAMHU U Opra-

HHYECKUMH IIPUMECSIMH B TIOBEPXHOCTHBIX BOJAX CYLIECTBEHHO CIBHHYTO
B CTOpPOHY OpraHH4eCKHX MpHUMecei, TO eCTh "OpraHuku" B peluaroleit cTeneHu
Gonpie. B momseMHBIX BoAax (apTe3HaHCKMX) 3TO COOTHOIIEHHE OOpaTHOE,
TO €CTh OpPraHHYeCKHX NpHMecel ropasfio MeHblle, YeM yKa3aHHBIX HOHOB, HX
MpaKTH4YeCKH CoBceM HeT. K ToMy ke HeopraHMyeckue NpuMecH MOTyT onpeje-
JIATHCA HETOCPEACTBEHHO MHAMBHIyanbHO. EcnM conepikaHne yka3aHHBIX BOC-
CTaHOBHTeNeH cyMMapHO MeHsure 0,1 MMOJB/J, TO HMH MOXHO mpeHeOpeys,
B MHBIX CIIy4asX HY>XHO BHOCHTH COOTBETCTBYIOLIHE ITONPABKH.

Jina TpUpOAHBIX Mallo3arpA3HEHHBIX BOJI PEKOMEHIOBAaHO OMNpeNeNATh
[epMaHraHATHYI0 OKHCJIAEMOCTh (MepMaHraHaTHBIH MHJIEKc), B Goiee 3arpsas-
HEHHBIX BOJAX OIpPEAENAIOT, KaK IpaBHJIO, OHXpPOMaTHYIO OKHC/ISEMOCTh
(XTIK).
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OkxHcnaeMoCTh NepMaHTaHaTHas M3MepAeTcs MHJUIMIpaMMax MoTpeGieH-
HOTO KHclopoja kuciopoaa Ha 1 nutp (MrO/n), ecnu y4yuThIBaeTcs Macca HOHa
KUCJIOpOZa B COCTaBe IlepMaHraHaTa Kallus, ITOLIE/ALIEro Ha OKUCIeHue "opra-
uuka" (MrKMnO,/n), ecnu oueHHBaeTcA KOJMMYECTBO [EpPMaHraHaTa Kajus,
MOLIE/IIEro Ha OKACIIEHHe "OpraHuKH".

Pacmeopennsirii kucnopoo. Iloctyninenue Kuciopoja B BOJOeM MPOHCXO-
JIMT ITyTEM PacTBOPEHHS ero NpU KOHTAaKTe ¢ BO3AYXoM (abcopOuuu), a Takxe
B pe3ynibTaTe (HOTOCHHTe3a BOAHBIMU pacTeHUAMH. ColepxaHue pacTBOPEHHO-
ro KHCJOpOJa 3aBHCHT OT TEMIIEpPaTyphl, aTMOCGEPHOTO HaBICHHUSA, CTENEHH
TypOynu3aLy BOAbl, MUHEPAIM3al[MK BOABI U JIp. B MOBEpXHOCTHBIX BoJAax co-
Jiep>KaHue PAcTBOPEHHOI0 KUCIOpoAa MOXeT Koinebatbes oT 0 mo 14 mr/n.
B apTe3naHCKoli Bojie KHCIIOPOJ MPaKTHYECKH OTCYTCTBYET.

Tasicenvie Memannsi BHIIEAIOTCA U3 OOIIEH IPYIIIBI META/IIOB IO CIIELH-
¢udeckolt BpeAHOCTH A XKHBBIX OpraHum3MoB. I[ToHATHe "TsDKernble MeTaibl”
He OTHOCHTCS K CTpOro ompe/eeHHbIM. PasHble aBTOpEI B COCTaBe Ipymnbl TH-
JKeJbIX METANIOB YKa3bIBAlOT pa3Hble XHMMHYECKHe 3JeMeHThl. B 3konoruue-
CKHX NMyONHUKALMAX B 3Ty TPYIIY BKJIIOYAIOT OKOIO 40 31€eMEHTOB C aTOMHOM
Maccoii 6osee 50 aTOMHBIX eIMHHLL.

H. ®@. PeiiMepc oTHOCHT K "'m)ansm" METaIUIbI ¢ IIOTHOCTHIO Gornee 8 r/em’,
BBIZIENIAA TIPH 3TOM MOATPYNIy OJaropolHBIX MeTawioB. TakuM oGpa3oMm,
K COOCTBEHHO "TsDKeNbIM" OTHECEeHbl Mefb, HHKelb, KaJMHii, KOOAIET, BUCMYT,
pTyTh, cBHHel. ['pynna cnenuanucroB, paboTaromas noxa narpoHaxeM EBporeii-
cKko# dkoHoMH4eckoi komuccun OOH m 3aHMMarolascss MOHUTOPHHIOM BHIOPO-
COB B OKpPYXAIOIIYI0 NPUPOIHYIO Cpelly TSKENbIX METAUIOB, BKIIOYAaeT B 3Ty
rpyniy Takoke LMHK, MBIILBSK, CeNeH, CypbMy. ECTh U Apyrue Kiaccupukaiuu.

1.2. Coop nudopManuH 115 NPoBeAeHH NMOJIeBbIX paGoT

MecTo 1 epBMYHOMN OLIEHKH MM 0TOOpa Mpo6BI BHIOUPaeTCa B COOTBET-
CTBHH C LIeJAMH aHalH3a M HA OCHOBAaHUM BHUMATEbHOIrO U3y4eHus BCel uMe-
IOILEHCS NpeiBapUTENbHON HHGOPMaLMK, a TakXe HaTypHOTO HCCJieJOBaHHA
MECTHOCTH HJIM KOHTPOJIMPYEMOro o0beKTa, MpUYeM AOJDKHBI YYHTHIBATHCA BCE
06CTOATENBCTBA, KOTOPBIE MOTTIHM GBI OKa3aTh BIHSAHHME Ha COCTAB B3ATOM MPOOHI
WK pe3yibTaT NEePBUYHOH OLEHKH HalIW4YUs M YPOBHA 3arpsA3HeHus (Bo3jeii-
cTBHA). B 3aBHCHMMOCTH OT BHJA aHAIM3MpyeMOH cpelbl AaHHas Ipolexypa
UMeeT HeKOTOpble OCOOEHHOCTH.
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TIpu noucke To4ek 0TOOpa MPo6 BOABI U3 MOBEPXHOCTHBIX MPHPOAHBIX HC-
TOYHHKOB OCOOEHHO BHHMATENbHO HaJ0 OTCIIEXHMBaTh MPHTOKH PeKH U BO3-
MO’KHBIE HCTOYHHKH 3arpA3HEHMS BBIIIE 10 TEUEHHIO OT IPEATIONIaraeMoro Me-
CTa MepBUYHOM OLIEHKH WK npo6ooTdopa.

Mecto mis ot60pa npod CTOYHBIX BOJ OLIEHUBAETCA ¥ BHIOMPAeTCs TONBKO
[OCJIe TIOAPOGHOTO 03HAKOMJIEHUA C TEXHOIOTHel MPOU3BOACTBA, NOTPe6ICHH-
€M M COpOCOM BOJIbI, MECTOINOJIOKEHHEM LIEXOB 00BEKTa, CHCTEMOH ero KaHaiH-
3allMM, Ha3HaYeHHEM U paboToi OTAETbHBIX NEMEHTOB CHCTEM OYHCTKH.

CTBops! 0TOOpa M OLEHKU NMpo6 YCTaHaBIMBAIOT Hd BOZOEMAax MpPUMEPHO
B 1 kM Bblllle GIKaiilIero 1o TEYEHHUIO ITYyHKTa BOJXOIOJb30BaHuA (Bogo3abop
JUIA TIUTHEBOTO BOIOCHAG)XEeHHs, MeCTa KyNaHHs, OpPraHM30BaHHOTO OTHABIXa,
TEPPUTOPHS HACEJICHHOTO IIyHKTa), 2 Ha HEMPOTOYHbBIX BOAOEMaX M BOJOXPaHH-
JMIIAX — B 1 KM B 06€ CTOPOHEI OT IyHKTa BOJIOTIONE30BAHHS.

OGBIYHO TIPUHATO OTOMpPaTh NMpPOOBI BOABI OJHOrO CTBOpa B 3 TOYKaX
(y o6oux Geperos u B dapBaTepe), HO MOXHO U B 1-2 Toukax (TpH orpaHH4eH-
HBIX TEXHUYECKHX BO3MOXKHOCTAX WM Ha HEOONBIIMX BOJOEMax) — B 3aBUCUMO-
CTH OT XapaKTepa BOJOIIONB30BAHUA U C y4ETOM YCIOBHH BOAHOTO peXHMa
B IAHHOM IYHKTe WJIM pacrpe/ieJIeHUs CTOYHBIX BOJl B BOIOEME.

Ilpu UEeHTpaTN30BaHHOM BOJOCHAG)XEHWHM B HAceNIeHHOM ITyHKTe NpOOBI
BOJIBI M3 BOJIOEMA MOXHO Gpath B Touke BoZ03abopa 1o rTyGyHe U IMpHHE PeKH.
JIns XapakTepUCTHKH MCTOYHHKA IIEHTPATH30BaHHOTO BOJOCHA0XKEHHUS NPH Cy-
IECTBYIOIEM Boxo3abope JomyckaeTcs OTOOp M IepBHYHas oOlleHKa Npob
HENOCPEACTBEHHO ITOCIIe HACOCOB MEPBOro MOABEMA.

BeiGop MecTa a1 oT6opa npob 6MOTH ABNAETCA cne’umpuqecxoﬁ 3ajaqeH
6roMOHUTOpHHTA. JJaHHAA Npolieypa HMeET NPHUHUHIHATBHYIO 0COOEHHOCTD —
HHAMKALMOHHBIA XapaKTep MOKMCKa MeCTa I Takoro npo6oor6opa. OH 3akimo-
YaeTcs B TOM, 4TO HaOMIONEHHE 32 COCTOAHHEM PAaCTHTENBHOCTH U XHBOTHOTO
MHpa JOJDKHO NOKa3bIBaTh MCCIIENOBATENIO, Ile eMy OTOHPaTh NpoGsl GHO06B-
€KTOB [UI1 IIOCNeAYIOLIEro aHa/IM3a Ha MPeIMET UX 3arpsA3HEHHOCTH.

B omepanuuio moucka MCTOYHHMKA MJIM MecTa Npo6ooTbopa 4acTo Takke
BKJIIOYAeTCA 3afa4ya MAEHTHHKALMK XapaKTepa BO3JEHCTBHA MM 3arpA3HAIO-
1ero BelllecTBa (YCTaHOBIICHHE €ro MPHUPOJBI, paciii(ppoBKa COCTaBa OCHOBHBIX
KOMITOHEHTOB cMecH). [Iph OTCYTCTBMM TeXHU4ECKOH BO3MOXHOCTH HIIH Heo6-
XOOMMOCTH B HIEHTH(HKAIIMK OHa IOJDKHA 3aMeHAThCs Gonee nMpocTol 3anayei
o6HapyXeHHUs, T. €. OATBEPXKACHUA (PaKTa HaJIMYUA 3arpA3HAIOLLETO BelEeCTBa
B cpenie. B ciyuae oOHapyXeHHA BpefHoro ¢usMdeckoro ¢akropa Lenecood-
pasHoO cpasy NPOBOANTH KOJHYECTBEHHOE H3MEPEHHE €TO YPOBHS.
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OTH 3aauH JOIDKHBI PeIlaThCsd MaKCHMAJIBLHO OBICTPO (T. €. 32 MHHUMAaJb-
HBI TIPOMEXYTOK BPEMEHH), COIIOCTABUMO IO BpEMEHH C IMPOoGOOTOOPOM.
Ot OBICTPOTHI [IEPBUYHOM OLIEHKH NpU OOHAPY)KCHHH HCTOYMHMKA 3arpA3HEHUA
3aBHUCUT He TOJBKO JIMTENbHOCTH (a 3HaYHT, ¥ SKOHOMHYHOCTE) BEIIIEYKa3aH-
HBIX IPOLIEAYP, HO YacTo ¥ 6e30MacCHOCTh ITepCoHaa, UX IPOBOASALLETrO (B CIIy-
Yae aHalM3a "CyNepTOKCHKAHTOB", paJHallii U JPYTHX 0co00 BpeIAHBIX XHMH-
YeCKHMX BelIeCTB M (pakTOpoB, a Takke NpH 0OCIeJOBaHHH 0CO0O OMacHBIX
[POM3BOACTBEHHBIX U UHBIX 00BeKTOB). XapakTep paGoThl TEXHHYECKOr0 CPeli-
CTBa KOHTDOJIA B peXXHUMe 0OHapyXeHHs, [0 BO3MOXHOGTH, JOJDKEH OBITH Clle-
JAIMM (HeNpPephIBHBIM MM XOTS OBl NEPHOJMYECKHM, HO C MHHHMAJbHBIM
BpPEMEHEM I1ay3bl MEXXAy IIOBTOPAIOLMMCS LIUKJIOM aHaJIU3a).

TpumeHsieMble METOIBI M TEXHUYECKHE CPEJCTBA JOJDKHBI OBITH CIIOCOOHDBI
00HapyXXUBaTh MAKCUMaJIBHO CHEH(UYHO (T. €. U30UpaTEeNbHO 0 OTHOLIEHHIO
K MCKOMOMY 3arps3HsIOLeMY BeIeCTBY Ha (pOHe MeIIaloIUX MpHMecel HIH
ApYrux umetroluxcs ¢axkropoB). B ciayyae unenruduxanuu tpeGosanue o cre-
UU(UIHOCTH CpeJCTBA 3aMEHAETCS TpeOOBaHHEM, YTOOBI TEXHUYECKOE Cpel-
CTBO OBLIO CEJIEKTHBHO, T. €. CIIOCOOHO OJHOBPEMEHHO (HIIH IOCIIe/IOBaTeNILHO)
pasnuyaTh B aHAIM3HUPYEMOH cpelle HECKOJBKO JaXke IOXOXHX IO CBOHCTBAM
BeiecTB (hpakTopoB).

Eue onHoM 3HaYMMOH XapaKTEPHCTHKOHM BEIIECTBA SBIAETCA TAKXKE €ro
YYBCTBHTEJIBHOCTB, T. €. CIOCOOHOCTh (UKCHPOBATh MHUHHMAJIBHO BO3MOXHbIE
KOHIIEHTpAIWH 3arpA3Hstomux BemlecTs (3B). DTo cBoiicTBO MeToa 3KOaHAIH-
THY€CKOTO KOHTPOJIA, HapAAy C 3KCIPECCHOCTHIO M CHEU(DUYHOCTHIO, BXOIUT
B KJIACCHYECKYIO TPHaJly BaXXHEHIINX CBOHCTB CpeCTBa KOHTPOJIA.

IIpu HeaBTOMAaTH3UPOBAaHHOM peXHMe OOHapyXeHHd OOBIYHO HCIOJNB3Y-
I0TCS MOPTaTHBHBIE CPEACTBA 3KCIPECCHOro KOHTpoNA. s BOABI H BBITXKEK
U3 T[OYBBl — 3TO TECTBl MM TECT-KOMIUIEKCHI, @ TaKXe MHMKPO(MHHH)-
MIOPTaTHBHEIE [IEPEHOCHBIE JIa0OPaTOPUM C YIPOIUEHHBIM (OOBIYHO Ka4eCTBEH-
Hble MM MOJYKOJIMYECTBEHHBIE) ONepaldsIMHU aHaJIn3a. .

Jna aBTOMaTH4YecKoro oGHapyXeHHs OOBIYHO NPUMEHSAIOT ManoraGapHT-
HBle CEHCOpbl M JpyrHe 4yBCTBHTENBHBIE DJIEMEHTH — YCTPONCTBa, obajaio-
1Me CBOMCTBAaMH GBICTPOJEHCTRYIOLIEr0 IEPBUYHOrO [Peodpa3oBaHus KOHTPO-
JHpPYeMOro IiapaMeTpa OKpY)XKalollleH cpeabl B aHAJIMTHYECKHH CHIHa
(u3MeHeHHe OKPacKH, Hepenaj EeKTPHIECKOro TOKa, HaNpsDKEHUA WIM JPYroro
(duKCHpyeMOro MokasaTels), T. €. ABIAIOLIMECS CHrHaIW3aTopaMH. BeinosHUB
3afady oOHapyxeHus (MM uaeHTH(uKauuu) 3B, cpexcTBa BelgaloT HHbOpMa-
[M10, HEOOXOUMYIO Ul TIPHHATHS PEIIeHUs O NMpPOBeleHHH Cleaylollei orne-
pauuu — nmpo6ooTdopa.
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1.3. O6mue nosioxenust

Lensto otbopa mpo6 sBIseTCS MONydYeHHe NUCKPETHOH NpOoObI, OTpaxa-
I0oLIEH KAYeCTBO MCCIEeyeMOM BOJBI.

Ot160p npob npoBoaAT:

® [IpH ONpeZAeNCHUH KadecTBa BOIbl JUI YCTAHOBJICHHSA NPOrpaMMbl MC-
ClIeIOBaHUH;

® I OMpeJeNeHns COCTaBa ¥ CBOMCTB BOABI MO IMOKA3aTENAM, perjlaMeH-
THPOBaHHEIM B HOPMaTHBHBIX JokymeHTax (H/I); :

® IIpH ONpeJIeTIeHHH Ka4ecTBa BOABI JUIA PHHATHSA KOPPEKTHPYIOIIUX Mep
npu 06HapYXEHAN H3MEHEHHH KPaTKOBPEMEHHOTO XapaKTepa;

o 11s nAeHTH(HHUKALNY HCTOYHUKOB 3arpA3HEHHS BOJHOTO 00BEKTa.

B 3aBHCHMOCTH OT LeIH M O0BEeKTa HCCIeOBaHUS pa3pabaThIBAlOT MpPoO-
rpaMMy MCCIIELOBaHHH U, IPH HEOGXOAMMOCTH, IPOBOMAT CTATHCTHYECKYIO 06-
paboTKy AaHHBEIX 10 0T60pY NMpo6. CocTas U colepXXaHue NPOrpaMMbl — B 3aBH-
CHMOCTH OT HcciienyeMoro oobekra — mo 'OCT 17.1.5.05, ’OCT 17.1.3.08.

MecTo ¥ TEpHOAMYHOCT OTOOpa NMPOO YCTAaHABIMBAIOT B COOTBETCTBUM
C IPOrpaMMoi MCCIIE0BaHKA B 3aBHCUMOCTH OT BOJAHOTO 00beKTa. THIbl 0TOH-
paeMBbIX Npo6 NMPHBENCHEI B NIPUIIOXEHHIH.

O6BeM B34TON MPOOE! JOJDKEH COOTBETCTBOBATH ycTaHOBIeHHoMy B HJI
HA METOJ OTpele/eHUs KOHKPETHOTO MOKa3aTeNsA C y4eTOM KOJH4ecTBa ompeje-
JISEMBIX TIOKa3aTelieif 1 BO3MOXKHOCTHU IIPOBEIEHHS ITOBTOPHOTO HCCIIEI0BAHHA.

Metox oTGopa mpo6 BEIGHPAIOT B 3aBUCUMOCTH OT THIa BOABI, ITyOHHBI
npo6ooTGopa, LeaH HCCIeNOBAHMH M IEPEYHA ONpeNeseMbIX IOKa3aTeseH
C TakUM pacyeToM, YTOOBI HCKIIOYHTH (CBECTH K MHHHMMYMY) BO3MOXHBIE
HU3MEHEHH ONpeieNsieMoro Mokasareis B Ipoliecce oToopa.

ITpo6s! BOABI AOKHEI OBITH NOABEPrHYTHI HCCIENOBAHUIO B TEUEHHE CPO-
KoB, ykaszanHsiXx B [OCT 17.1.3.07-82 (#e Gonee 14 cyrok), ¢ coGmoneHuem
ycioBHil XpaHeHHs. BEIOpaHHBIH MeTO/ MOArOTOBKH OTOGpaHHBIX NPO6 K Xpa-
HEHMIO J0JDKEH OBITH COBMECTHM C METOJOM OIpeJie]IeHHsA KOHKPETHOro MmoKa-
3aTens, ycraHoBneHHoro B HJI, npu 3toM ecnmu B HJ| Ha MeTox ompenencHHs
yKazaHbl YCIIOBHS XpaHEHHs 1po6, To COOIIOAAIOT YCIOBUA XpaHeHHs Npob, pe-
rnameHTHpoBaHHble B HJI. O MIMTENBHOCTH XpaHEHHS NpoOBI BOABI AENAlOT
OTMETKY B IIPOTOKOJIEe HUCTbITaHuit. IIpH HapylIeHuH ycIoBHi TpaHCIIOPTHPOBa-
HUS UM XpaHEeHHs UCClieJoBaHHe TIPOOkI IPOBOAUTE HE PEKOMEHyeTCs.
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Bce mpoueaypsl otGopa npo6 MOMKHBI OBITE CTPOro JOKYMEHTHPOBAHEIL
3anucu JODKHBI OBITH YETKHMMH M OCYLLECTBJIEHbl HaJeXHBIM CIIOCOOOM, MO3BO-
JISFOLLMM IIPOBECTH HMIEHTHOUKALHIO IPoOHI B TabopaTopuy 6e3 3aTpyHEHHIA.

IIpu ot6ope npobd HOMKHBI CTpOro cobiroaarscs TpeboBaHHA Oe30macHo-
CTH, OTBEYaIOIHe JeHCTBYIOIHM HOPMaM H IpaBUIIaM.

Yamie Bcero Ha BoJOeMe OTOMpAIOTCS TaK Ha3blBaeMble pa3oBble MPOOHIL.
Ot6upator npody BoAbl o6beMoM 1 JI, Kak NpaBHJIO, Ha IyOHHE NPUMEPHO
30 cM oT 3epKajia BoJoeMa, OJHAKO IpH OOClIeJOBaHHHM BOJOEMa MOXET BO3-
HHKHYTb HEOOXOIMMOCTh 0TOOpa U CepHil NEPHOAUYECKHR H PeryJspHEIX Npod —
U3 OBEPXHOCTHOTO, INyOHHHOr0, IPHAOHHOTO CJI0EB BOA M T. 4.

ITpo6s1 0TOMpalOT CHaYasa ¢ OBEPXHOCTH U Aanee K riyouHe. CaMoi mo-
clenHedl sBNseTcs NMPUNOHHas mpoba — 1 M oto nHa. HeoOXoquMo TMOMHHTH
0 BEPOATHOCTH nonpe)x,ue}mx.npo&l, TaK KaK y caMoro AHa mpoGooTOOpHHK
MOXeT B3My4YHMBaTh JOHHBIe OTIoXeHHs. IlosToMy camas riiyOMHHas npoba
Bcer/ia KOHTPOJIUPYETCS BH3YalbHO.

IIpo60ooT60pHUK OnycKaeTcs B BoAy Oe3 pHIBKOB, IUIABHO U PaBHOMEPHO.
ITpubnmxasch K HcClelyeMOMY TOPH3OHTY, OCIEAHHE METPEI TPOCa OMYCKAIOT
MeieHHo. Ilepen 3akpbITHEM 6aToMeTpa ero BhIIEPXKHBAIOT Ha FOPH30HTE Oe3
aswxeHus B Tevenue 15 c. Ilonbem 6atomeTpa BhI3bIBaeT HAlpaBIeHHbIE BBEPX
noTokd BoAwl. ITo3ToMy mepBbie 2 M TPOC BBEIOMPAIOT MEIICHHO, 6€3 PEHIBKOB
CWIBHBIX BO3MyLIeHH Bojabl. Korma GaToMeTp okassiBaeTcs B pyKax, cpasy
CYMTHIBAIOT IOKa3aHUA TepMoMeTpa. OTcyeT cpasy 3alMCHIBAIOT B I0JEBOH
XypHan. B ciydae or6opa ¢ 0HOr0 ropH30HTa HECKOJIBKHX MpO0 MX CPaBHH-
MOCTH KOHTPOJHPYIOT C TIOMOIUBIO TOKa3aHuit TepMoMerpa. Ilocyay ans npo6
HAMOJNHAIOT cpa3y MocJjie CHATUA MoKa3aHui TepMoMeTpa. HeGonpluoe konuye-
CTBO BOJIBI, KOTOPOE HAXOAMTCA B LUIaHTe OaTOMeTpa, CIMBAIOT B CTOPOHY. OT-
60p mpoG BOABI 3aBEpILAIOT, BHINONHASA 3alIHCH B [OJIEBOM XXypHalsie H B 6iaH-
Kax ot6opa npo6 Boabl, rie (GUKCHPYIOT BCe MPHPOAHbIE ABIEHUA U ApYyrue
(aKTopbl, OKa3bIBAIOILME BIMSAHHE Ha KOHEYHBIH Pe3yIbTaT.

Oburyto rIyOMHY Ha CTaHIMM H3MepsioT C TOMOIUBIO 3XO0JI0Ta, Ipysa
Ha BepeBKe MM Tpoce. 3UMOii M3MepeHHe IyOMHBI ClielyeT BBINOIHATH U3 OT-
JenbHol nyHKH. Ilocne n3MepeHns riy6MHEI PoOy OTOHPAIOT Ha yAaleHHH He
MeHee 5 M H BCer/ia BbILIE 110 TeYEHHUIO.

Bo BpeMs oTGopa npob 6aToMeTp U TPOC He IOJKHBI KacaTbcs 3arpA3HEH-
HBIX moBepxHocTeil. ITpu pabote ¢ mocyznoit u npoGooTGOPHUKOM HeobXoaUMO
yaenaTb BHHMaHHE YMCTOTE pYK, Mep4aToK M pykasull. IlocienoBaTensHOCTB
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MMOTOKOB, HH(GOPMALMIO O COCTaBe MOA3EMHEIX [IOPOJ, Yepe3 KOTOphIE IpoJiera-
eT ropusoHT. IlockoneKky B Touke 0T60pa MPOOBI MOTYT CO34AaThCA KOHLIEHTpa-
UMM Pa3IMYHbIX [pUMecel, OTIMYHbIE OT MX KOHUEHTPAlHil B BOJOHOCHOM
CJI0€, HEOOXOMMMO OTKAaYHBAaTh M3 CKBaXXHMHBI (MM M3 POJHHKA, Aejiad B HEM
yriiyGiieHre) BoAy B KOJIMYECTBE, JOCTAaTOYHOM I OOHOBJIEHHS BOJHI B CKBa-
JKHHE, BOJIONIPOBOJIE, YITyOIeHUH H T. II.

ITpoGe! BoABI U3 BOXONPOBOJHEIX CETeH OTOUPAIOT B LIENAX ONpeleNieHHs
o011ero ypoBHs KadecTBa BOJOINPOBORHOM BOABI, TOMCKA MPUYHH 3arpA3HEHUA
paclpelleTUTeIbHOM CHCTEMBI, KOHTPOJA CTENEHH BO3MOXHOIO 3arpsA3HEHHA
MUTHEBOH BOJIBI IPOAYKTaMH KOPPO3UH U Ap.

s mony4eHHs penpe3eHTaTHBHBIX NPo06 npu oTGope mpod BoAbl U3 BO-
JIOTIPOBOJIHBIX CeTel COOIIOAAIOT CllelyIolIHe MIpaBhiia:

1. Ot60p Tpo6 l'lpOBOIUl:I‘ nocjie crmycka BoAsl B TeueHHe 10—15 MuH —
BpeMeHH, OOBIYHO JOCTAaTOYHOIO A OOHOBIEHUA BOJBI C HAKOMMBIIHMHUCS 3a-
TPA3HUTENAMH.

2. [lna otOOpa He UCTIONB3YIOT KOHLEBHIE YYaCTKH BOAOIPOBOJAHBIX CETEH,
a TaKoKe Y4acTKH ¢ TpyOaMu Manoro quamerpa — Meree 1,2 cM.

3. Jlnsa oTGOpa MCIONB3YIOT, 10 BO3MOXHOCTH, YYacCTKH C TypOyJEeHTHBIM
TIOTOKOM — KpaHsl B6;IM3H KIIallaHOB, H3rMGOB.

4. Ipu otbope npob BoJa JOJDKHA MEICHHO TeYb B IPOOOOTOOPHYIO eM-
KOCTb JIO €€ IeperOTHEeHHU .

Ipu or6ope npo6 ciexyer obpaiath BHAUMaHHe (QHKCHPOBATh B MPOTO-
KoOJIe) Ha CONpPOBOXABIIHE OTOOp MpOO THAPOJOTHYECKHEe M KIHMAaTHYeCKHe
YCIOBHA, TaKHE KaK OCaJKH ¥ UX oOHIIMe, TaBOAKH, 3aCTOHHOCTh BOJOEMa H JIp.

IMocyna mia or6opa npo6 HomkHa 6bITE YKcTo. YncToTa mocyast obecre-
YMBAETCs NPEABaPUTENBHBIM MBITEEM €€ ropAyell MbIIbHOH BOROM (CTHpaNbHBIE
MOPOIIKKA U XPOMOBYIO CMECh HE HMCIIOJb30BaTh!), MHOTOKPAaTHBIM CIIOJIaCKHBa-
HHMEM YHCTOMH Teruioit Bofod. B manbHeiineM s or6opa npo6 xenaTenbHo He-
NONB30BaTh OAHY M Ty e mocyay. Cocyasl, npeaHa3sHaueHHble 1A 0TOOpa
npo0, MpeBapUTENbHO TIIATENIBHO MOIOT, OIOJIACKUBAIOT He MeHee TpeX pas
oTOupaeMoil BOJOH H 3aKyNOpHBAIOT CTEKISAHHBIMH MIIH IJIaCTMacCOBBIMH
npo6KaMH, MPOKHIAYEHHBIMH B JUCTHIUIMPOBAHHON Bome. Mexay HpoOKoi
U O0TOGpaHHO# MPoGOi B COCyle OCTaBIAIOT BO3LyX 00BeMoM 5—10 mi. B 06-
IIyI0 IIOCYy OTOHpAIOT NMpoOy Ha aHAIN3 TOJNBKO T€X KOMIIOHEHTOB, KOTOpHIE
HMEIOT OJIMHAKOBEIE YCIOBHA KOHCEPBALMH M XpaHEHUA.
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1.4. TpeGoBanus k oGopyroBaHHIO A5 0TOOpa Npod

Jlns or6opa TOYEYHBIX MpOO BOABI HAa 3a4aHHON ITyOWHE NPHMEHAIOT
6aToMeTps! (puc. 1.4).

Cpenu COBpeMEHHBIX 6aTOMETPOB BEIAEIAIOT:

e cepHalbHBIe — MMeIOT 60KOBO# NOABEC, TTO3BOJIONINI JIETKO YKPEIUTh
HX Ha TPOCe WM CHATH C TPOCa, BHITPABIEHHOTO 32 6OPT M HATAHYTOIO IPy30M
HWXHHUX 6aTOMETpoOB;

e Majble — UMEIOT KOMIIAKTHYIO KOHCTPYKIIHIO. TepBoIit Manblit 6aToMeTp
65U1 mpeasioxeH B 1935 r. u u3rotoBieH And Apeiidyromeii cranuun "Cepep-
HBIi momoc”;

® KOHIIEBblE — IPUMEHSAIOTCS, YTOOB! M30aBUTHCA OT MOAbEMa M CIIycKa
U3NMIIHEA TAKECTH Ipy3a NPH CIycKe HecKoJbKuX GaTtomerpos. IIpoGa Boasl
U3 KOHUEBOro 0aToMeTpa, B KOTOPOM HCHOJNB3yeTCs CTEKIAHHBIA HIM ApYrod
XMMHYECKH CTOMKHI cOCyJ, Gosiee HaJiexHa (ABIAETCS KOHTPOJBHOI). Bec 6a-
ToMeTpa MexayHapoaHoi ruaporpaduyeckoit aboparopun — 12 xr, mojHas
eMkocTs — 1700 cm?, eMKOCTh BHyTpeHHero cocyna — 450 cm?;

® [OHHBIEe — IpefHa3Ha4eHb! JUIA MONY4YeHHS NMpo6 BOABI M3 CNOs, HEMO-
CPENICTBEHHO TPHIIEralomero ko AHy. CTPOATCA KaK OMHOUHbIE (MO THITY KOH-
IIeBBIX) M 3aKpHIBAIOTCA aBTOMATHYECKH OT IIPUKOCHOBEHHS Ko IHY (6e3 mo-
CBUIBHOTO Ipy3a), epBbIi TOHHBIA 6aToMeTp co3aaH B 1870 r.;

® NpoMepHbIe — YNOTPeONAIOTCA 1A OOBIBAHUS MPHIOHHBIX NPO6 BOIBI
BO BpeMsl TIIyOOKOBOIHOIO IpoMepa, Takoi GaToMeTp Jierkuit (okoyo 3 kr)
M 3aKpHIBaeTCA aBTOMAaTHIECKH IIPH Hayalle I0JbeMa JIOTJIMHA (IIPOBOJIOKH);

® CHeLUaTbHOro Ha3HauYeHUs — NPUMEHSIOTCS, KOraa HeoOGXoauMo ¢ OHOM
[JTyGUHEI TIONY4YUTH GOMNBIIOE KOIMYECTBO BOMBI (M1 IOJHOTO XMMHYECKOro aHa-
1M3a, TUAPOOHONIOTHYECKHX paboT), MMeloT 6oibioi 06beM (10 11 1 Gonee).

BaToMeTphI Takke MOXHO KIacCHGUIMPOBATH M IO JPYTHM IpH3HAKaM.
C y4eToM NOTpeOHOCTH BO BpEMEHH HAIONHEHMA GaTOMETPBI MOTYT OBITH
6nicTporo (MrHOBEHHOr0) HJIM JUIMTENIBHOrO HamoinHeHMs obbema. Baromerp
6bIcTpOro (MrHOBEHHOI0) HANOJHEHHA MMEET KpBIIIKY, KOTOpas 3aKphIBacTCA
Ha 3aJlaHHO} ITyOMHe B pe3yibTaTe NepeBopayHBaHuA GaToMeTpa, MPOUCXOI-
1Iero Mox BO3JefiCTBHEM IOCHIIaeMOro 1o Tpocy rpysa. OfXHOBpeMeHHO ycTa-
HOBJIEHHBIM Ha 0aTOMeTpe TEPMOMETPOM PpETHCTPHPYETCA M TeMIepaTypa
poasl. CxomHOe YCTpPOHCTBO uMeeT peuHoil OaroMerp JKykoBckoro, HO
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Llenecoo6pa3Ho NPHUMEHATH CHELUANBHBIE OYTHUIM 1 oTGopa mnpob,
HanpuMep, OyTBUIM ¢ OTKa4aHHBIM BO3IYXOM.

TIpo6y Boas!l ¢ HeGONBILOM ITyOHHBI (OCOOEHHO 3UMOii) OTOMparOT GyTHI
JIBIO, IPUKPEIUIEHHOH K IIIECTY. :

Jlns uccneqOBaHUA BEpPTHKAIBHOrO NpodMiIs BOAbl IIPH ee CIOMCTOH
CTPYKType JOIycKaeTcs IPUMEHATh CTaKaH ¢ JENEeHHAMH, TIaCTMACcCOBBIA 1IH-
JIMHAP WIM UMIMHID M3 HepXkaBelolledl CTamd, OTKPHITHIH C OOOMX KOHIIOB.
B Touke oT60pa npobd LUIHHAp Nepe NOAHATHEM Ha MOBEPXHOCTH 3aKPBIBAIOT
C 06OMX KOHIIOB CIIEIHATBHEIM YCTPOHCTBOM (YIPABIIAIONIUM TPOCOM).

EmMkocTd A otGopa npo6 HOMKHEI OBITH TINATENBHO MPOMBITHI, YTOOEI
CBECTH K MHHMUMYMY BO3MOJXXHBIE 3arpsA3HeHHs Mpo6sl. TN mpHMeHseMoro it
MPOMBIBKH BeIeCTBA BBIGHUPAIOT B 3aBUCHMOCTH OT OINpeleNseMBIX IoKa3aTe-
Jieit 1 MaTepyana eMKOCTH.

HoByio CTEKNSAHHYIO TOCYIy OMONAaCKHBAIOT PacTBOPOM MOIOLIEro Cpel-
CTBa /1A yAaJeHUA MBUIM U CIEOB YIIaKOBOYHOTO MaTepHala C MocleyomeH
MPOMBIBKO# JUCTHIIMPOBAaHHOHM MM AE€HOHU30BaHHOH Bojoi. Ilocyny 3amon-
HsIoT | MoNB/IM® PAacTBOpa a30THOM MM CONAHOM KHCIOTHI M BBLAEPXHBAIOT
He MeHee 1 CyT, 3aTeM TINATENBHO OINOJACKUBAIOT AMCTHIUIHPOBAaHHOHN HIIH Jie-
HOHU30BaHHOM BOZOM. .

ITpu onpeneneHun docharoB, KpeMHHA, 60pa M MOBEPXHOCTHO-aKTHBHBIX
BEIECTB U1 NMPOMBIBKH €MKOCTeH He IOIyCKaeTcs HCIONb30BaTh PacTBOPEI
MOIOLIHX CPEACTB.

Panee HCIONB30BaHHBIE CTEKJISHHBIE €eMKOCTH MOIOT XPOMOBO# CMeECHIO,
TIIATENFHO OTOJIACKHBAIOT BOJIOH, 00pabaTEIBAIOT BOAAHBIM I1apOM, 3aTeM OIIO-
JaCKUBAIOT JUCTWUINPOBAHHOM WM JA€HOHU30BAHHOM BOJOHM M CyIaT CTpyeH
OCYIIEHHOTO Bo3AyXa. JlommyckaeTcs HCIONB30BaTh BMECTO XPOMOBOH CMeCH
KOHLEHTPUPOBaHHYIO CepHYIO KucioTy. He omyckaeTcs MpHMEHATh XpPOMOBYIO
CMeCh Ul €MKOCTEH, MCIHOJIB3YEMBIX [UI1 OTOOpa M XpaHeHHus Ipob, mpenHa-
3HAYEHHBIX 11 ONpeJeIeHHI XpoMa.

ITnacTMaccoBble éMKOCTH OIOJNACKHBAIOT alleTOHOM, pa3baBlieHHOH coJis-
HO#M KMCJIOTOH, TIIATEIBHO NPOMBIBAIOT BOAOH, OIOJIACKUBAIOT AUCTUILIHPO-
BaHHOM WJIM ICHOHU30BaHHOM BOJIOH U CymIaT cTpyeil Bo3ayxa.

Jna orGopa mpo6, mpemHa3Ha4YeHHBIX A ONpeNeNeHHS OpraHMYeCKHX
BEILUECTB, IPHMEHAIOT TOJIBKO CTEKJIAHHbIE €MKOCTH MNPEIIOYTHTENILHO KOpHY-
HEBOro crTekina. EMKOCTH MOIOT pacTBOPOM MOIOLIEr0 CpeACTBa, TIIATENbHO
ONONACKMBAIOT JUCTH/UIMPOBAaHHOM HIM JACHOHHM30BaHHOH BOAOH, CyHIaT
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B cymiisHOM mKagy npu 105 °C B TedeHne 2 4 U OXJIAXKJAIOT, 3aTEM OIOJIAC-
KHBAIOT AWCTWUIMPOBAaHHOW WM [EHOHH30BAaHHOW BOJOH H OKOHYATEIHHO
CylIaT IeMOHU30BaHHOM CTpyeH OYHILEHHOro BO3AyXa HIH a30Ta.

Kpurepusmu 11 BBIGopa €eMKOCTH, HCIONB3YeMOH I 0TOOpa U XpaHeHUs
1po0, ABIAIOTCA:

® IIpefoXpaHEHHE COCTaBa MPOOHI OT MOTEPh ONpeeNIeMbIX MoKa3aTesei
WIH OT 3arpsA3HEHHs APYTUMH BellleCTBaMH,

® YCTOHYMBOCTH K OKCTPEMAJILHBIM TEMIIEpaTypaM W pa3pyLIeHHIO; CIIO-
COOHOCTB JIETKO U IUIOTHO 3aKpBIBaThCs, HEOOXOAUMEIE pa3Meprl, hopMa, Mac-
ca, IPUTOJHOCTH K IOBTOPHOMY HCIIONIB30BaHHIO;

® CBETOINPOHHLIAEMOCTS;

e xuMmuyeckas (OGHonornyeckas) HHEPTHOCTh MaTepHalia, HCIOJIB30BaHHO-
TO Ul H3TOTOBJEHHS EMKOCTH H €€ NpoOKH (HallpuMep, EMKOCTH U3 GOpOCHIIU-
KaTHOTO MM HM3BECTKOBO-HATPUEBOTO CTEKIAa MOTYT YBEIHYMTH COZAEPXKaHHE
B IIpoOe KpEMHUSA UM HAaTpus);

® BO3MOXHOCTH [POBEAEHUS OYUCTKH M OOpPabOTKH CTEHOK, yCTpaHeHHs
[IOBEPXHOCTHOIO 3arpA3HEHHUA TSDKEIBIMH METAIaMH ¥ palHOHYKIHAAMU.

JomyckaeTrcs npMMeHEHHe OHOPAa30BbIX €MKOCTEl 114 0TOopa npob.

Ans ot6opa TBEpABIX H MONYXHAKHX NPOG UCHIONB3YIOT KPYXKH HIHA Oy-
THUIKH ¢ ITHPOKHM T'OPJIOM.

EMKOCTH ¢ 3aKpy4HBAIOIMMMHCA KPBHIIIKaMM, Y3KHM H IIHPOKHM TOpJIOM
JIOJDKHEI ObITh CHaGXeHbl HHEPTHBIMH ITACTMAaCCOBEIMH (HallpUMep, M3 MOJIUTET-
padTOpaTHIIEHa) HIH CTEKIAHHBIMU Npobkamu. He oryckaeTcs NpUMEHATh pe3u-
HOBBIE IPOKJIAJKKA M CMasKy, €CId eMKOCTh Ipe[Ha3HayeHa IJis oTOGopa Ipod
C LEJIBIO ONpeJieNIeHHs OPraHUYeCKNX U MEKPOOHOJIOTHYECKHX IT0Ka3aTesIel.

Jlna xpaHeHHA Ipo0, copepXallX CBeTOYYyBCTBHUTENbHBIE HHIPEIHEHTHI
(BKJIIOYasi MOPCKHE BOJIOPOCITH), IPUMEHSIOT EMKOCTH U3 CBETOHENPOHHIIAEMO-
ro I HEaKTHHWYHOIO CTeKJa C MOCIEeIYIOLIUM pa3MelleHHeM MX B CBETOHE-
[POHULIAEMYIO Tapy Ha BeCh NIEPUOL XPaHEHHA IPOGHI.

EMkocTtH Ui mpo0, npeaHa3sHaueHHbIX U1 ONpeleNeHHs MUKpOOHONIOrH-
YeCKHX MOKa3aTeneH, JOKHBI:

® BBIIEPXKHBATH BHICOKHE TEMIIEPATYphl MPH CTEPHIH3ALMU (B TOM YHCIIE
OpOOKH U 3aLLMTHEIE KOJINAYKH);

® [IpeIOXPaHsATh OT BHECEHUS 3arpA3HEHHUH;

® H3TOTOBIATHCS W3 MATEpHAJIOB, HE BIHUAIOMIHMX Ha XU3HeAeATeNLHOCTh
MHKpPOOPraHH3MOB;
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® UMeTh MJIOTHO 3aKPHIBAOIIMECS NPOOKU (CHIMKOHOBBIE MIIM W3 APYTHX
MaTepHaoB) M 3alIUTHbIE KONMAaykH (M3 aMOMHUHHEBOH (ONBIH, MIOTHOM
Gymaru).

ITpo600TOOPHUKY JOMXKHEIL:

® MUHHMH3HPOBATh BpeMs KOHTaKTa MeXXy Mpoboit U Mpo600TOOPHHKOM;

® H3TOTOBIATHECS H3 MAaTEPHAJIOB, He 3arPA3HAIOIIMX ITPoOY;

® MMeTB [TIafiKue TOBEPXHOCTH;

® OBITH CKOHCTPYHMPOBAHBI M H3TOTOBIEHH! IPUMEHHTENEHO K TIpo6e BOABI
JUIA COOTBETCTBYIONIErO aHaIM3a (XMMHYECKHH, GHOJIOrHYECKHH MM MHKpO-
GHONOTHYECKHit). :

IIpo6sl OTOMPaOT BPYYHYIO CHELHUANBHBIMH TMPUCTIOCOOTEHHAMH HIH
¢ MpHMeHeHWeM aBTOMAaTH3HPOBaHHOTO 00OpYIOBaHHS.

Ipu paspaGoTke M BEHIGOpe aBTOMaTH3HPOBaHHOrO 06OPYdOBaHHs AL OT-
6opa 1po6 BOABI YYUTHIBAIOT CNEAYIOILNE OCHOBHbIE (PAaKTOPEI C Y4E€TOM IpPO-
rpaMMeI 0T60pa 1po6:

® IIPOYHOCTH KOHCTPYKIHH;

® YCTOHYHBOCTH K KOPPO3HH H OGHONOBPEXACHHSM B BOZE;

® IIPOCTOTA SKCINTyaTalluy U YNpaBleHNs;

® BO3MOXXHOCTB CaMONPOM3BONBHOM OYHCTKH OT 3aCOPEHHS TBEPIBIMH Ya-
CTHLIAMH;

® BO3MOXHOCTH H3MEPEHHUA 0OTOGpaHHOro o6beMa MpobsI;

e ofecrieyeHHe KOPpENALMH aHATUTHYECKHX IOAaHHBIX C Mpobammu, OTO-
6paHHBIMH BPY4HYIO;

® €MKOCTH IUIA NMpo6 MOMKHBI JIETKO BEIHUMAThCA, OYHIIATHCA U COOH-
paThCs;

e obecneyeHHe MUHUMAIBHOTO 06BeMa npobsl 0,5 am’;

e obecnieyeHHe XpaHEHHA NMpPOGBI B TEMHOTE M OOECHEYEHHE XpaHEHHA
TeMIIepaTypo- U BpeMA3aBHCAIUMX Npo6 npu Temneparype 4 °C Ha mepuon
He MeHee 24 4 IIpH TeMIlepaType oKpykatoweii cpenst 1o 40 °C;

® DpEryJHpoBKa, NPU HEOOXOAUMOCTH, CKOPOCTH >KHIKOCTH IJIA MpexoT-
BpalIeHUs pasaeneHus das;

® HajH4YHMe BBITYCKHOTO YCTPOMCTBa ¢ MHHHMAJbHBIM BHYTPEHHHM IHa-
MeTpoM 12 MM H yCTaHOBJICHHOH 3aCIIOHKOH I10 MOTOKY IJIf NpeXOTBpAILEeHHA
3arpsA3HeHUA 1 HaKOIUICHU TBePbIX YaCTHII;
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® BO3MOXHOCTh IOBTOPHBIX MOCTYIIEHHH NpOG B OTAENbHBIE €MKOCTH
s oT6opa mnpob;

® 3aIMTa KOHCTPYKIHM MPOOOOTOOPHMKA OT H3OBITOYHOH BIAXKHOCTH
(aT™MocepHOH M McIapeHHMi HCClIeAyeMOoi BOABI) U OT 00JieleHEHHS B XOJIOA-
HBIA NIEpUOJA roja.

O6GopynoBaHHE IIEPEHOCHOTO MPOGOOTOOPHHKA MOMDKHO OBITH JIETKHM,
3all[HIIEHHBIM OT BO3JEHCTBHA aTMOC()EpPHEIX ABNEHHH H MPHCIIOCOOIECHHBIM
K paboTe B IIMPOKOM JHala30He YCIOBHH OKpyxKaromen cpenpl.

O6mue TpeGoBaHMA K 0GOpyHOBaHMIO HIsi oT6Opa Ipo6 NpUBEIEHHI
BI'OCT 17.1.5.04-81.

1.5. TpancnopTHpoBaHHe NPod

Bcs npoLenypa BHINONHEHHS 0TOOpa MPOO Ha4YHHAETCA ellle B IOMEIIEHHAX
naboparopun. Heobxonumoe obGopynoBaHHe, NMpoGOOTOOPHHKM, Hocyna Uis
po6, peakTHBBI JIA (UKCAUMM, SALIUAKM IS TEpeBO3KH, IOJEBBIE XyPHAbI
1 GIaHKU — BCe JOMKHO OBITh Ha OIpEIeNeHHBIX MeCTaX. Bo BpeMs ynaKoBKH
o0opyoBaHH4, IIpH paboTe ¢ MOCY0i M BO BpeMA TPAHCIIOPTHPOBKH CIIEAYET
MOCTOSIHHO IOMHHTH 0 yuctore. KpoMe Toro, Heo6XoAMMO MOCTOSHHO 3a00-
THTBCSA O YHCTOTE aBTOMOOGHIIEH, JIOZOK, CHETOXOHOB ¥ JIIOGBIX JPYTHX TpaHC-
MOPTHBIX CPEJICTB.

EMkocT# ¢ mpobaMH YNakoBBIBaIOT TaKMM 00pa3oM, 4TOGBI YIaKoBKa
He BIIMsAJIAa Ha COCTaB NPoOBI W He NPUBOAKIIA K MOTEPAM ONpeeNseMbIX MoKa-
3aTenell PH TPaHCIIOPTUPOBaHHUH, a TAKXKe 3aLIMIAa EMKOCTH OT BO3MOXHOTO
BHEIIHETO 3arPA3HEHHS ¥ TTOJIOMKH.

IIpu TpaHCHIOPTHPOBaHMU €MKOCTH pa3MeLIaloT BHYTPH Taphbl (KOHTefiHe-
pa, fAuuKa, GyTiipa U T. IL.), IPENATCTBYIOLIEH 3aTPA3HEHUIO U MOBPEXIECHUIO
eMKocTei ¢ nmpobamu. Tapa TomkHa OBITH CKOHCTPYHpOBaHa Tak, YTOOBI Ipe-
IATCTBOBATh CAMOIIPOU3BOJIBHOMY OTKPBITHIO IIPOOOK EMKOCTEH.

ITpoGr1, moanexaiye HeMeIEHHOMY HCCIEJOBaHHIO, IPYNIHPYIOT OT-
JEJBHO U OTIIPABIAIOT B JIaGOpaTOpHIO.

Jns 6uonorayeckux rnokasareseid mpoOGbl NMHTHEBBIX "YHCTHIX" M PEYHBIX
"rpsi3HbIX" BOJ JOJDKHBI JJOCTAaBIATHCA B OTJAENBHBIX POMapKHPOBAaHHBIX KOH-
TeiiHepax. Ilocne nocraBkM Nmpo6 KOHTeHHEPHI MOAJIEKAT Ne3UHQEKIHOHHOH
obpaboTke.
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1.6. Ilpuemka npo6 B 1aGopaTopuu

IIpo6E1, mocTymnatolye B Ta00PaTOPHIO JUIA HCCIIEAOBaHHSA, JODKHE OBITH
3aperuCTPHUPOBaHBI B XKypHaJe yueTa ¢ 00A3aTeIbHBIM YKa3aHHEM YHCIIa EMKO-
cTeit [UIA KaXXIoH IpoOBL.

TTpoGEI XpaHAT B YCIOBHAX, HCKIIOYAIONINX Jo60e 3arps3HeHHe eMKOCTeH
ana or6opa mpo6 M NpefOTBpalNAOIIMX JI000e M3MEHEHHe B COCTaBe Ipob
(nanpumep, pedprkepaTopHEIe KaMepHl, IPOXJIafHbIe H TEMHBIE TOMELIeHHS).

1.7. IloaroroBka npo6 k XpaHeHHIO

Jns TOATOTOBKH OTOOpaHHOH MpPOOBI K XpaHEHHI0 B 3aBHCHMOCTH
OT ONpeAeNAeMOro oKa3aTesd IPOBOAAT PH HEOOXOAUMOCTH:

o (unsTpoBaHue (eHTpUYrHpOBaHMUe);

® oxnaxzeHue (3aMOpaXHBaHUE);

® KOHCEPBaLHIO.

Dunomposanue (Wenmpugpyzuposarue) npob

B3BelleHHBIE BEINECTBA, OCAIKU, MOPCKHE BOIOPOCTM H MHKpPOOPIaHM3MBI
yAQIAIOT NPY B3ATHH HPoObI WM TOTHAC Nocne 3Toro GUILTPOBaHHEM Npod uepes
¢uisTpoBanbHyl0 Oymary (MeMOpaHHBIH (WIETpP) WIH LEHTPUDYTHPOBaHHEM.
@WIETPOBaHHE MPUMEHSIOT TakKe IUIA pasfieieHHst PacTBOPHMBIX M HEpacTBOpH-
MEIX ¢opM, NOMIESKAUMX onpenencHuo. DWILTPOBaHUE HE MPUMEHSIOT, €CIH
GusTp 3anepXKHBaeT ONMH WM GoNee HHIPeUEHTOB, OVIEXALLINX OPeeNEeHHIO.

OuneTp AoMKeH OHITH TINATENBHO MPOMEIT Mepea TMpUMEHeHHeM, a TpH
HeOoOXOOMMOCTH CTEPUIIHN30BaH, OBbITH COBMECTHMBIM C METOAOM ONpeleIeHUA
MoKa3aTeNs ¥ He I0JDKEH BHOCHTE JIOTIONTHUTENBHEIX 3arpA3HEeHMH.

Oxnasicoenue (3amopasicuearnue) npob

Ipo6y oxmaxaaroT (3aMopakuBaioT) cpa3sy mocie otbopa. ITocne oxna-
XIeHUA (3aMOpaXKHBaHUA) EMKOCTH C po6aMH pa3MeLIalOT U TPAaHCIIOPTHPYIOT
B OXJOKJAIOIWMX ALIMKaX WM pedprkeparopax. OxnaxaeHHe NPOBOIAT B Tako-
I11eM JIbJie WK B pedprokepaTope 0 TeMmmepaTyps! 2—5 °C ¢ mocieyrommMm pas-
MellleHHeM TIpoObl B TEMHOM MecTe. 3aMopaxuBaHue Jo Temmepatypsl —20 °C
TIPUMEHAIOT C LeNBbIO YBeTHYEHHS MPOJOIDKUTENIBHOCTH XpaHeHus npo6sl. Ipu
3TOM KOHTpPOJNHPYIOT CNOCO6 3aMOpaKMBaHHA M OTTauBaHHUA MPOGH! IS BO3-
Bpara ee K HCXOHOMY COCTOSHMIO IIOCIIe OTTauBaHUs.
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ITpu 3amopakuBaHuK MPo6 NMPHMEHAIOT EMKOCTH U3 MOJIMMEPHBIX MaTepU-
aJIoB (HampyMep, U3 MONMBHHUIXIIOPHAA).

Tpo6s1, npenHasHa4YeHHBIE UII MHKPOGHONOTHYECKHX aHAIM30B M OMpe-
JeJIEHHs JIETY4YHX OPraHUYECKUX BEILECTB, 3aMOPaKMBAHHUIO HE IIOIEXAT.

Koncepsayus npoo

Jns KoHcepBallMK IPO6 NPHMEHSIOT:

® KHCJIOTHI;

® II[eJIOYHEIE PacTBOPEI;

® OpraHU4ecKue pacTBOPUTEH;

® OUOLHIBL;

® CleuMalbHBIE PEaKTUBBI JUIS ONpEE/NeHHA HEKOTOPHIX MOKasaTenei
(HampuMep, KUCIOPOa, IMAaHHAOB, CYIb()HIOB).

He nonycxaeTcs NpUMEHATH JUIs KOHCEPBALMM XJIOPHA H (eHHaleTar
PTYTH, & TaKKe KOHCEPBAHThI, CONepKalliie BEILECTBA (HOHBI, 3JIEMEHTBI), OJ-
nex<alllde onpe/eeHHIo B 0TOOpaHHOM mpoGe.

ITpu KOHCEpBaLMK HCTIONB3YEMOE BEIECTBO JO0ABISIOT HENOCPEACTBEHHO
B poby nocine ee 0TOOpa MK B IIYCTYIO EMKOCTH 10 0T60opa mpo6.

JloGaBneHne KOHCEPBAaHTOB YYHTHIBAIOT NPH ONpEAETCHHH TOKa3aTeNs
U IIpH 00paGoTKe pe3yNbTaTOB ompefeneHuil. s KoHcepBalKMH Mpo6 mperno-
YTHTEIBEHO TIPUMEHATH KOHIICHTPUPOBAHHBIE PAaCTBOPhl KOHCEPBAHTOB € LENBIO
MCIOJIb30BaHus MX B MaiblX obseMax. Eciu npu no6aBieHHM KOHCEPBAaHTA
U3MEHEHHE 06beMa MpoOHl He NpeBbImaeT 5 %, TO MpPH OMNpeleNeHUIX MOXHO
npeHe6pedb COOTBETCTBYIOLIHMM Pa3BEACHUEM.

KoHcepBaHTHI NpeBapHTENIFHO HCHIBITHIBAIOT HAa BO3MOXXHOCThH JJOTMONHH-
TEJILHOTO BHECEHHS MMM 3arpA3HEHHH M COXPAHSIOT UX B JOCTaTOYHOM KOJIHYe-
CTBE /I MPOBEJEHMA KOHTPONBHBIX HCHBITaHMi. [IpesensHas KoHUeEHTpauus
BHOCHMBIX ¢ KOHCEPBAaHTaMH 3arpA3HEHHH OIpeeNndeTcs TpeGOBaHUAMU METO-
JIMKH ONpeZIeNIeHUs COOTBETCTBYIOLIMX MTOKa3aTeNeH.

OcHoBHEIE pEKOMEHIyeMble METOJbl KOHCEpPBAllUM M XPaHEHHA OTOGpaH-
HBIX Npo0, NpeJHA3HAYeHHBIX [UIA [POBEACHUA OIpEJENeHHH KOHKPETHBIX
HoKasareJei, IpuBeeHEI:

e B Tabin. 1.2 — 1ns 0600LIEHHBIX MTOKa3aTeNeiH;

e BTabu. 1.3 — 114 XUMUYECKHX MOKa3aTellel;

e B Tabi. 1.4 — 1N OpraHoeNTHYECKHX IOKa3aTeNe.
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Tabmuua 1.2
MeToabl XpaHeHHA H KOHCEPBAIlHH NP6
AJIA onpejeieHns 0600MEeHHbIX NMoKa3aTeeH
Marepna,
H3 koTOpOro MakcumaiabHo
Tokasatens, | 'orOTOBICHA Meron xpanerna pexomenayemsiii| IIpameuanne
€MKOCTB /UIf | H KOHCepPBallHA cpo: spamenn
oT6opa H xpa-
HEHHHA Npob
. Onpenenenue cie-
I i Tpancnopruposa- JlyeT NpOBOAUTH Kak
Bonopoanbit OIMMEPHEIX | HHC [IpH TCMIICpa- : MOXHO CKopee
okasartenb MATCPHAIL Wi | TYPE HEDKE TeM- 61 H TIpeNOYTHTEIIbHEE
CTEKIIO niepaTtypsl otbopa
1Ipo6 Ha L%CCTC noce oT-
opa po6sI
Obwas MuHe- Oxnaxzaenue -
pana3alusg, Cy- To xe JI0 TEMIEPATYPHI 24y
X0if 0CTaTOK 2-5°C
Jlomyckaercs xpaHe-
HMe B TeyeHne 48 4,
KpoMe npob ¢ yembHO#
XKectkocts  00- - _ 244 3NIEKTPOTIPOBOAHOCTEIO
1ast Gonee 70 MCM/M.
He nomyckaerca mpu-
MEHSATh CEPHYIO KHC-
. 0Ty
Tonxucnenwne Onpenenenue cre-
CEpHOM KHUCIOTOM JYET NPOBOAHUTE KaK
OKHCIIEMOCTS 1o pH menee 2, MOXHO CKOpee
Il Crexio OXJIaXICHHE TEM~ 2cyT
neparypsl 2-5 °C
M XpaHeHHe
B TEMHOM MeCTe
Ho6apnenue 1 r VYcnosus XxpaHeHus
cynbdata Menn BBIOUPAIOT B 3aBHCH-
na 1 o’ npo6bt MOCTH OT METOZA
H MOJIKHCTICHHE onpe/eseHNd NoKa3a-
DeHONBHBIN Bopocumukat- | ¢octopHoit kuc- 24y TeNs
MHJEKC Hoe cTekno | Joto# o pH Me-
Hee 2, XpaHeHHe
B TEMHOM MeCTe
TIpu TeMnepaType
5-10°C
IMpeanoyrurensHo
BBITNIOJIHEHHUE OTpesie-
KHCIIOTHOCTS IMonumepHsiit | Oxnaxaenue JICHHI Ha MECTe OT-
1 MENOHOCTD MarepHal WM | 10 TeMIepaTypsl 24y 6Gopa mpo6 (ocoGeHHO
CTeKJI0 2-5°C JUIs Tpo6 C BHICOKOM
KOHIIEHTpallHeH pac-

TBOPEHHBIX I'a30B)
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OxoHuanue Tabn. 1.2
Marepuau,
H3 KOTOpOTo
M3roTOBJ/ICHA MakcumanbHo
IoxazaTenn €MKOCTB ISl Meron xpanenus pexomennyemslii| Ilpumedanue
M KOHCepBalHH
orGopa u CPOK XpaHeHHS
XpaHeHHs
npod
BIIK  (6uoxumuue-
ckoe morpebnenue| Crekio - 244 -
KUCIIOpOoAaa)
IonkucneHue .
CEpHOM KHCIOTOH
XIIK  (xuMuueckoe Ao pH Menee 2,
norpebnenue kuciao-|  To xe OXTLBXACHHE Scyr -
pona) Ao TeMIepaTypEI
2-5 °C u xpane-
.| HHe B TEMHOM
MecTe
Ipennourutensuo
[Momamepnsi |  OxnaxaeHue BBITIOJIHEHHE
Eg:::;:g CT:J'ICKTPO- MaTepHaJl HiH | 10 TeMIlepaTyphl 24y onpejeaeHHH
CTEKIIO 2-5°C Ha MecTe oTbopa
1pob
Onpenenenne
CcllelyeT MpoBo-
JTATH KaK MOXKHO
B3BemeHHBIE H OCe- To xe .o 2y ckopee. IIpeamno-
IaroIye BelecTBa YTHTENBHO BhI-
[OJIHEHHAE Omnpeie-
JICHHH Ha MECTe
otGopa npod
IIpumenanue. MecTo npoBeaeHUs onpeaenennii nokasarens — naboparopus.

Tabnuna 1.3
MeToabl XpaHeHHS H KOHCepBaNHH Npod
JJIA onpeJesieHHsl XHMHYECKHX NoKa3aTeJiel
Marepnai,
H3 KOTOPOro H3ro- Metox MakcamanbHO
IloxasaTeab | TOBJEHA eMKOCTH XpaHenuss  |[pexomenayemslii| IIpumeuanne
sisi oTéopa M KOHCEPBALMH | CPOK XPAHEHHUS
M XpaHeHHs Npod
ITonkucnenue
CEpHOM KHCJI0-
Tol 1o pH Menee 24
AMMHaK W HO- . 2, OXJIaXK/IeHHE 4
HEl  aMMOHHSA Tomveprbtii Ma- JI0 TEMIIEpaTyphbl -
TepHall KM CTEKIIO by
(cyMMapHo) 2-5°C
OxJaxaeHue 10
TeMIIepaTyphl 2— 64
5°C
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IIponomwkenue Tadm. 1.3

A30T OpraHu-|

TomamepHsIit Ma-

CEPHOM KHCIIOTOH
1o pH menee 2,

Marepnan,
H3 KOTOPOT0 M3ro- Meron MaxcamaabHo
IToka3aTeJb | TOBJIEHA eMKOCTH XpaHeHHSA pexomenayemblii| IIpamMeuanne
i oT6opa H KOHCEDPBAIIHH | CPOK XpaHEHHSH
H XpaHeHHs npobd
TToaxucnenne ITonkucnenne

He [POBOJAT, €c-
1M 3Ta XKe npoba

YeCKHX COeaH-| TepHan uid 6opo- | oXIaxaeHue a0 24y 6yzeT Henob3o-
HEHNH CHIIMKAaTHOE CTEKJIO| TEMIIEPATypHI 2—5 BaHa JUIS onpene-
°C M XpaHeHHE B . JIeHHSI aMMHaKa
TEMHOM MecTe
AJIFOMUHHIH IMomimepusiit | [logkucnenue o 1 -
(cyMMapHo) MaTepHan pH meHee 2 mec.
PactBopeHHbIE
B Boae Gopmbl amo-
* PunbTpoBaHHE MMHNS 1 aICOpOHpPO-
 AJTIOMUHHH Ha MecTe oTbopa BaBLIMICA
(pacTBOpEH- To xe npo6 ¥ noaxuc- 1 mec. Ha B3BELICHHBIX Ya-
HBIA ) neHue punsTpara CTHLIAX ATFOMAHHIA
1o pH menee 2 JomyckaeTes orpe-
JACNATH B OOHOH
M TOH e 1pobe
dunsTpoBaHHe He nomyckaercs
bapuit INomaMepHsIi Ma- | Ha MecTe oT6Opa TIPHMEHATH cep-
(pacTBOpEH- Tepuai i 6opo- | mpob u moakuc- 1 mec. HYIO KHCIIOTY
HBIH ) CHIIMKaTHOE CTEKIIO | ICHHe (upTpara
10 pH menee 2
Bapwuii To xe INoaxucnenue 1 mec I];Ie AoITycKaeTCH
(cymMMapHO) 1o pH menee 2 ’ PUMEHATE CCp-
HYIO KHCJIOTY
XpaHeHHe npH 3amnonHeHHe eMKO-
Temmeparype 2—5 cru 6e3 BO3/YLLUHOIO
°C. Ilpn HanUIHA IIPOCTPaHCTBA
aKTHBHOTO XJIOpa M TPaHCHOPTHPO-
Berson Crexo mo6apnenne 20 lI:ar 3eyr Ba}rnp;e TIpH TeMITe-
THOCYIb(hara patype 2-5 °C
HaTpus Ha 1 vy
1po0ObI
Jlob6aBneHue pac- OKCTpPaKIHUIO
TBOPHTENA, HC- 1poObI MPOBOAAT
T10J1b3yEMOT0 JUIK He no3auee 1 cyT
SKCTPAKIHH; Xpa- C MOMeHTa 0T6opa
HEHHUE NPH TeM- npo6kl
neparype 2-5 °C.
Ben3(a)nupeH To xe Tlpy HammH ak- 1cyr
THBHOTO XJIOpa
no6asnenue 20 Mr|
THOCYIb(aTa
HaTpui Ha 1 ™
TpoOEI
. TlommepHsnii Ma- | TTogkucnenue -
Bepuutuit 724
TepHal W cTekio | 1o pH MeHee 2
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Ipomomkenue Tabm. 1.3

Marepnan,

YTJII€BOAOPOABI

H OXJIaX/IEeHHE
JI0 TEMIIEPaTYPEI
2-5°C

M3 KOTOPOro H3ro- Meron MakcamajibHo
IMoka3aTenb | ToBJIeHA €eMKOCTh XpaHeHHS pexomennyemblii| IIpumedanue
i1 0TGopa M KOHCepPBALIHH | CPOK XpaHeHHsH
H XpaHeHHs npob
Bop u ero co- |[lomimepHsIi Mare- -
eIMHEHNA pHal WIH  CTEKIO, - 3cyr
(cyMMapHoO)  |He cofiepxkalnee 60p
BpoMuabt OxakacHIL IpoGs1 cnenyer
u Heoprauude-| ITorMepHsIi Ma- ACHHE TIpENOXPARIATL
cxme coeuHe-| Tepuan uny crexio | 2O TOMICPATYPEL e OT IPAMOTO BOSACH-
2-5°C CTBHS COJIHEHHBIX
HuA OpoMa yicit
INonkucnenue co- -
T'unpasus Crekio JIAHOH KACIOTOR 244
.| uxpanenue B
TEMHOM MecTe
I'napokap6o- | IlonmuMmepHEli Ma- Oxnaxzennue -
JI0 TeMIIEpaTypEI 244
HaTHI TepHall HITH CTEKIO 2§ oC
nokenn yrie- To e _ _ -
poja
ITpo6si cienyer
. Oxnaxzaenne TIpEIOXPaHATE
Homaas: Crexio JI0 TEMIIEPATypHI 24y OT NPSMOro BO3NIEH-
2-5°C CTBHA COJTHEYHBIX
- JIy4eH
PexoMenayetca
Keneso  (cym- ITomimepHsIi Ma- IMoaxucnerue OIpEAENATh Cpasy
TepHal WM 60po- 1 mec. Troce onpeaene-
MapHO) 10 pH menee 2 -
CHJIHKATHOE CTEKIIO HHS HeyCTOHYH-
BEIX TOKa3aTeIeH
Ionxucnenne PexoMenayercs
Jo pH menee OIpEeENATh Cpasy
Keneso (1) To e 2 covmluoi KHCIIO- 24y nocse onpejiene-
TOH H yJaneHune HHS HEYCTOHYH-
aTMocdepHOro BBIX [TOKa3aTeseH
KHCIIopoJa
EMKocTs nepen o1-
6opom npob omk-
Ha GBITH POMBITA
BELIECTBOM [UIL
OxkcTpaKuus skcrpakuuy. [Tocne
(110 BO3MOXKHO- o160pa npob 110~
DKupel, Mmacia, c CTH) Ha MecTe 6aBIAIOT BEIIECTBO,
TEKJI0 ot6opa npod 244 NpUMeHseMoe Uit

9KCTPAKLMH B COOT-
BETCTBHH C METO-
JIOM onpe/esieHus
nokasarens, Wi
NPOBOJIAT IKCTPaK-
UMIO Ha MecTe OT-
6opa npobd
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Iponomxkenue Tabn. 1.3

Marepuau,
H3 KOTOPOI'e H3ro- MeTox MakcnmanbsHo
TMoxazaTeab | TOBJICHA eMKOCTL | Xpamenust | pexomennxyemsiit| Ilpumeuanue
s otGopa  |H KOHCepBANHH| CPOK XpaHeHHs
M XpaHeBHs npob
Kamvmi (cym- IMonuMepHbH Ma- | OXJTaXICHHE KO
Tepuan wiy 6opo- |TeMieparypsl 2— 1 mec. -
MapHO) o
CHJIMKATHOE CTEKJIO 5°C
PacTBOpEHHBIE B BO-
OupTpoBaHHE ne popMBI KaIMHS
Ha MecTe oTOopa . W azcopbupoBag-
Kammuit  (pac- To e npo6 M NoIKHC- 1 mec WHCA HA B3BEUIEH-
TBOpCHHBIH ) nerne GUIBTpa- . : HBIX YacTHUAX Kajl-
Ta o pH meHee Muil [oITycKaeTcs
2 onpeneniTs B OAHOﬁ
M Toi xe npobe
’ HonyckaeTtcs xpade-
HHe B Teverwe 48 u.
- 2y kpowe 11po6
. C YAEJIBHOM DIeK~
Kampuuit I'Ionnmzp HbiH Ma- TPOTIPOBOJIHOCTBIO
TepHall ATH CTEKT0 6onee 70 MCu/M
1 O — He gonyckaercs
1 mec. NpUMEHEHHE cep-
1o pH meree 2
HOMW KHUCTIOTBI
- 1 mec. -
- Tloaxucnenune no3-
K IlonumepHEIi Ma- 105 T —. BOJIACT ONPE/IENATE
Tepuai 1 mec. KanMit B TOM Xe
10 pH menee 2
npoGe, YTo M ApY-
I'He METALTE!
Tomimepubii MaTe- _ _ -
pHaI HIH CTEKIIO
PuKcaumIo KUCI0-
duxcauus Knc- pOZa poBOAST
Kucnopox Tomamepssiit nogo;xa npﬂ6or- . B COOTBETCTBUH
Matepuar ope Ipo cyT ¢ TpeGoBaHHAMH
U XpaHEHHE KOIIKPETHBIX METO-
B TEMHOM MeCTe JIOB ONIpeleNeHNA
okasarens
Kobamst (cym- Tomamepubiit Ma- | e enme B
MEDHO) Tepuai uiu 6opo- 2o pH werce 2 1 mec.
CHMJIMKATHOE CTEKIIO
PacreopeHHble
B Bofie OpMBI KO-
DHUILTPOBAHUC 6aineTa U ancopbu-
Kobamst (pac-| Tlomavepmi Ha MecTe oTbopa | pox:asmm(cz
rpopennsii ) MaTepHan npo0 ¥ NoJKHC- Mec. Ha B2BEeLICHHBIX
. |menue punsrpara YyacTHL@X KobansT
N0 pH menee 2 JIOMYCKaeTCs eIpe-
JieNATH B OAHOHK
M TOii e mpobe
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TIponomxkenue tabiu. 1.3

Marepna,
H3 KOTOPOI'0 H31'0- Meroa MakcumaiasHo
IlokazaTens | TOBJEHA €MKOCTH | XpaHeHHsS |pekomenayemsiii| Ilpumeuanme
g 0T60pa | A KOHCEPBALMH| CPOK XpaHeHHS
H XpaneliHs npod
Ipr HeobxommMmo-
CTH OnpeesieHAs
3 Tonumepuii OxnaxaeHne PACTBOPEHHBIX
Kpemuuit 710 TEMIIEPaTypHI| Scyr topM npoby npu
marepuan o
2-5°C oT6ope GHIBTPYIOT
* |4cpes MmecmGpanmbiit
$unbrp
- 1 mec. —
Ioaxucnenue nos-
JInTHi To xe Iopxucnenne BOTHET ONPENCATE
. 1 mec. JIUTHIA B TOH Xe
1o pH menee 2
1pode, YTO U APY-
THe MeTaJUIBI
Jlonyckaercs xpa-
HEHHE B TeYEHHE
_ 24y 48 4, xpome nmpob
TlomamepHbIA < C y/leNnbHOM 3JIeK-
Maruuit Marepuan Hiu TPONPOBO/IHOCTBIO
CTeK10 Gonee 70 MCm/M
1O ——— | ee IIHe nonyckae’rcx‘
1o pH mesee 2 ) PHMCHEHACE Ccp
HO# KUCIIOTBI
Mapranen Honmamepnbrit Toxucnenne 1 mec - I
(cyMMapHo) MaTepHal 1o pH meree 2 ) !
PacrBopeHnsle |
B BoZie hOpMBI Map- |
QuiIsTpoBaHHEE TaHIa 7 ancopbupo-
Mapraren Ha mMecTe 0TOopa BaBLIWVCH Ha B3BE-
(pacTBOpEH- To xe npob ¥ noJKuc- 1 mec. HIEHHBIX YaCTHIAX
HBIH ) nexne GUALTpaTa MapraHer JIomycKa-
1o pH menee 2 €TCS ONPEACHATH
B OJTHOH M TOH Xe
npode
Mems (cymmap- IlonumepHblii Ma- Tloakacemme -
TepHal uiH 60opo- 1 mec.
HO) a0 pH menee 2
CHIIMKaTHOE CTEKJIO
PacTBopeHHEle
®unsposanie B ?ﬂ(?;g:slxim
Mep: (pacTo- ua ecre orGopa ICy10cs Ha B:l::emen- !
pcu.uéx ) To xe npod 1 NofKuC- 1 mec. e —
nedye GunbTpaTa §
1o pH Menee 2 AONyCKATCA oMpe-
JIENATH B OTHOH

H TOH Xe mpobe
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Iponoswkexue Tabn. 1.3

Martepuau,
U3 KOTOPOro u3ro- MeTton Maxkcamaibio
IToxasaTenb | TOBJEHA EMKOCTh | XpaHeHHs |pekoMenayemsiii| [Ipumeuanue
AJf oTéopa  |M KOHCEPBAWHM| CPOK XPAHEHHSA
H XpaHeHHH npod
Monu6nen TMoaumepusui Ma- | [Tonkucnenne 7
q -
(cymMMapHo) Tepuan Wik crexio | no pH mMenee 2
Hcnons3yor cons-
) HY1IO KHCIIOTY. €CITH
METOJI OIpeIeICHHs
MBIBAK Ioakucnenue OCHOBaH Ha BOC-
To xe 1 mec.
(cymMMapHo) 1o pH menee 2 CTaHOBJICHMH BCEX
J (hopM MBITIIbAKa 110
JIETY4ET0 MBIIILAKO-
BHCTOTO BOZOpO/a
EmxocTh nepex or-
6opom npob aomx-
11a OBITE IPOMBITA
BCIICCTBOM JUIA
skcTpakuun. [Tocsie
JKCTPaKIHSL
N ot6opa npob Heob-
(o BO3MOXHO-
Hedrs XOAUMO 100aBATH
CTH Ha MecCTe)
1 Hed)TenpoayK- Crexio 24 4 BEUIECTBO, IPHUMe-
¥ OXJTaXIeHne
o1 (CYMMapHO) HAEMO€ JUTS 3KC-
10 TCMIIEPaTyphI
55 o TPAKLKHU B COOTBET-
CTBWH C METOJIOM
onpeneNeHus, WM
NPOBECTH IKCTPaK-
1MIO Ha MeCTe OT-
6opa rmpob
Hukems (cym-| ITosmmepHsri Ma- | TMoaxacnenue 1 -
mec.
MapHO) Tepuai 1o pH McHec 2
PactBopeHsbie
B Bozie (hopMBI HH-
OunprpoBanue Kens u afpcopbupo-
Ha MecTe oTbopa BaBIIMHCS
Huxems  (pac-
o To xe pod 1 NOAKHC~ 1 mec. Ha B3BELIEHHBIX Ya-
'TBOPEHHbIH )
nenve QrIbTpaTa CTAX HUKETD JIONyC-
1o pH meree 2 KaeTcs Olpe/IeNTh
B OJTHOM M TOH XK€
npo6e




IIponomxenue Tabn. 1.3

CcoeHIIeIHs)

Ipu Hanuyuu
aKTHBHOTO XJIO-
pa poGasneHue
20 Mr THOCY b~
(ata HaTpus Ha

1 v’ npo6bl

Marepnau,
M3 KOTOPOI'o H3r0~- Merox MakcumaibHo
HokasaTens | TOBEHA eMKOCTh |  XpaHcHHS | pekomengyemstit| IIpumeuanue
19 orGopa H KOHCEpBANHH| CPOK XpAHEHHSN
H XpapeHHs Opo6
Honxacnenne He nonyckaercs
1o pH Menee 2 [IPMMEHEHHE a30T-
HJIH OXJIAX/e- HOH KHCIIOTbI
HHe 10 TeMITe-
patypsl 2-5 °C
WM JoOaBTTeHHe 24y
2-4 cm® XJ10po-
¢opma u oxia-
Hurroa Tommveprert Ma- | FACHHC [0 TEM-
Tparthl neparypsl
TePHall WM CTEKNO || 5755~
QuibTpoBaHHE JU1s TpyHTOBBIX
Yepe3 MeMOpaH- H IIOBEPXHOCTHBIX
HBIH UIBTp BOJ
€ pa3MepoM nop
0,45 Mxm 48
H OXJIK/IEHHE
JI0 TEMIIepaTypbl
2-5°C
Oxnaxzenue He nonyckaerca
Hurtpute To xe 110 TeMilepaTypsL 244 NpUMEHEHHE a30T-
2-5°C HOM KHCIIOTH
Ipu Hanuuny ono-
BOOPraHHYECKHX
COEMHEHHH NPH-
TNonumMepyrIi Ma- MEHAOT YKCYCHYIO
Onoso  (cym- Ioaxncnenue ) KHCJIOTY ¥ mpoby
MapHO) repua win Gopo- no pH Menee 2 14 cyr 3aMOPaXKHBAIOT.
CHJIMKAaTHOE CTEKIIO
B arom cny4ae
onpejiesieHne Ipo-
BOZAT KaK MOXHO
6BICTpEE
| INonxucnenune Onpenenenne cie-
| a30THO#M KHCIIO- IyeT IPOBCIUTH
To# 1o pH Me- KaK MOXHO CKopee
Hee 2, oXJIax/e-
Oprannuecxue HHe f10
coe/IuHeHHsA TeMnepaTypit 2~
5 °C, xpaHenue
xjaopa  (xn0- Crexsnio eyt
B TEMHOM MecTe.
popranuyecKye
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Iponomkenue Tabdmn. 1.3

Marepnau,

H3 KOTOpPOI0 H3ro- Meron MakcHMaabLHO
IlokazaTeab | TOBJeHa eMKOCTh | XpaHeHHs |pekoMenayeMmblii| IIpumeuanne
ans oTbopa M KOHCepBAliHH| CPOK XpaHEeHHsA
H XpaHeHHsi Npod
Tonxucnenue
PryTh BopocukarHoe Ao p Ig Meee 2 1
(cymmapo) p— U noGaBiieHHe Mec. -
JIByXpOMOBO-
KHCJIOTO KaIHs
Ionxucnenue .
1o pH menee 1,
HO €CIIH B pobe
TIPHCYTCTBYIOT
Crexio uiu 60po- CeJIeHU/IBI,
Cenen CHJIHKATHOE CTEKJIO| TO Ipoly moa- 1 mec. -
. IIeNayuBaloT
THAPOOKCHIOM
Hatpus 1o pH
Gonee 11
TlonumepHsIii Ma- He nonyckaercs
g;:(}:::pﬂ 0) TepHal M 6opo- lﬂ,"g’ﬁ"ﬁggﬁ?; 1 Mec. [IPUMEHATH CEPHYIO
CHJIHKAaTHOE CTEKIIO KHCJIOTY
®dunsTpoBaHHe
CauHel Ba MecTe 076opa He nonyckaercs
(pacTBOpeH- To xe Npo6 K MoJIKwC- 1 mec. TIPHMEHSATH CEPHYIO
i) nenue GpuIbTpa- xmioTy
Ta JIo PH MCHeEe
2
Conu opTo-
dochopnoi | Crowo oo | ORI || Onpetereme cae
KHCJIOTHI (CyM- |CHJIMKAaTHOE CTEKJIO 75 5C KaK MOKHO CKOpEe
MapHO)
Comu opro- dunsTpoBaHHe o
ocdopHoli Ha MecTe NpH npezeeHue cie-
KHCIOTHE (pac- To xe oT6ope 1po6. 244 JtyeT MPOBOJUTH
p—-) OxnaxjieHue KaK MOXHO cKopee
10 2-5°C
He nonyckaercs
NPUMEHSTH CEpPHYIO
kucnory. Jlns He-
IonmepHsIi Ma- KOTOPBIX BUIOB Ce-
(Cc;l;fn?g;ﬂ 0) TepHal Wix 60po- 12011311!({";2;2;[3 1 mec. pebpa 106aBn0T
CHJTHKATHOE CTEKJIO LHaHH] B COOTBET-
ctBuH ¢ HJl Ha Me-
TOR ONpeleeHHs
10Ka3zaress
He nonyckaerca
[IPUMEHATH CEPHYIO
dunbTpoBaHue Kuciory. Jlns He-
Cepebpo Ha MecTe oThopa KOTOPBIX BHIIOB Ce-
(pacTBOpEH- To xe npo6 M MOAKHAC- 1 mec. pedpa nobasnsioT
HOE ) nenne 10 pH LIHaHU] B COOTBET-
MeHee 2 crBuu ¢ HJI Ha me-

TOA OIPEACIICHHUA
MOKa3arejas




46

ITponomxkenue tabm. 1.3

Marepnan,

TBOPEHHBIH )

Tieparypsl
2-5°C

M3 KOTOpPOro M3ro- Meron MakcumabsHO
IloxasaTesb | TOBJEHA eMKOCTh | XpaHeHHs |pekoMenayemsblii| IIpumedanue
Aad oTéopa H KOHCepBAIHH| CPOK XpaHeHHS
H XpaHeHHs npod
Ioakucnenue He nonyckaercs
. 10 %-M pacTBo- NIPUMEHSATH CEPHYIO
o IMTonumepHsBIH Ma- P P P
CTpoHIuA POM a30THO# 724 KHCIIOTY
Tepual WIH CTEKIIO
KMCII0THI 10 pH
MeHee 2
: JIns npeoTBpame-
_ HMA BO3MOXXHOTO
obpasoBaHHa cepo-
BOZOpO/a B IpoGy
CTOYHOM BOZBI 10~
Oxnaxaenue AbL A
. 6aBJIAIOT MEPOKCH
CynbdaTsl To xe JI0 TEMIIEPATYPHI 7 cyt
3 .
55 °C Bojopoza. Jlnsa
npo6 ¢ BHK 6onee
200 mr/mm’ BMecTo
NepOKCHIa BOLOPO-
Za 100aBJIAIOT CO-
JIAHYIO KHCIIO
INonxucnenune MeToxn xpaHeHHA
CepHOIi KHCTI0- 3aBHCHUT OT KOH-
To# o pH KpeTHOTo MeToza
Vrnepon opra- MeHee 2, 0XJIa- onpeJeieHHs oKa-
POR_op! Crexo . 7 cyt pea
HHYEeCKHH XIEHHE JI0 TEM- 3aTens
nepatypsi 2-5 °C
M XpaHeHHe
B TEMHOM MeCTe
TTonumepHbIH Ma- -
TepHa (3a HCKIIIO-
1751151 - 1 mec.
Propiz HeHHEM NONH G-
TOP3ITUJICHOBOL'O)
Ipu onpeneneHuu
HHM3KHX KOHIIEH-
Tpaluui peKOMeH-
ZyeTcs NpuMeHe-
HHUE eMKOCTEH
H3 HOJMHU3UPOBaH~-
OunpTpauus Ha po
Horo crekia (0y-
®ocgop  (pac- MECTE H 0Xi1a- THUTH MOXHO HOJTH-
Crekio XJECHUE 10 TEM~ 244

HH3HpPOBATh,
ToMeInas HeCKOJIb-
KO KPHCTaJUIOB HO-
J1a B 3aKPHIBaEMYIO
€MKOCTB, KOTOPYIO
3aTeM HarpeBaloT
JI0 TeMIepaTyphbl
60 °C B Teuenue 8 4)
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Oxonyanue Tab6m. 1.3

Martepnau,
H3 KOTOPOro H3ro- Meton MakcAMaabHO
IMoka3aTesb | TOBJEHA EMKOCThL | XpaHeHHs |pekomenayembrii| IIpameuanne
a4 0T00pa (M KOHCEepPBANMH| CPOK XpaHeHHS
H XpaHeHHs Npod
TTpu onpenenennu
HM3KHX KOHIICH-
Tpaluil peKOMEH-
OxnaxaeHue AYeTca NPUMEHE-
20 TemepaTyph 244 _HHe eMKoCTelt 3
2_59C HOIMHN3HPOBAHHO-
. ro ctexna (6yThuIb
MO>HO HOJHHH3H-
poBaTh, moMemas
“HECKOJIBKO KpH-
docdop (cym- Crexo CTaJUIOB #o/1a B 3a-
MapHO) KPBIBaeMYIO €M-
KOCTB, KOTOPYIO
y 3aTeM HarpeBaloT
Ilonkucnenne 10 TEMIIEPATYpPBI
10 pH menee 1 Mec 60 °C B TeyeHHe
2 cepHoit Kuc- : 8 u). Cneayer yuu-
JIOTOH THIBaTh, 9TO HOZX
MOJKET BBILIfeTa4H-
BaTh Npoly H BIH-
ATh Ha pe3yNbTaThl
I _ OIpeNeICHHH
0JIMMEpHBIH Ma- _ -
Xnopuzs! TepHaJl WK CTEKIO 1 mec.
Tlonumepnsit Ma- | OxnaxneHue -
Xpom (VI) Tepuan unu 6opo- |10 TeMncgaTypm 24y
CHJIMKAaTHOE CTEKJIO 2-5°C
M Tlonxucnenue -
(cpy(r:mapﬂo) To xe 110 pH menee 2 1 mec.
TTpu Tpascnopru-
. OxnaxaeHue
IomimepHsIi Ma- POBaHHM EMKOCTh
Xnopogunn | e san wm creko [ TN RATYPH 24+ Pa3MeIIaloT B TeM-
HOM MecTe
[Muuk  (cym-| TlonumepHsii Tlonxkucnenne 1 -
MapHO) MaTepHa 1o pH meHee 2 Mec.
PacTtBOpeHHsIe B BOE
?mm&ngge (bo%mummmua}lcop-
_ Ha MecTe pa OBaBLUMHCA
I];Iel:&i;ﬁ(p)acrno To xe npo6 ¥ MoJKMC- 1 mec. Ha ;?nememm Ya-
nenue GuIbTpaTa CTHLIaX LIMHK JI0MTyC~
1o pH menee 2 KaeTcs OMpeaenaTs 1
OIHOM M TOH xe npobe
ITIpumeuanus:

1. PacTBOpeHHBIH 03HAYAET, YTO ONpPeNeNAEMEIi N0KA3aTeNlb POXOIHT Hepes $uabTp pasme-
pom nop 0,45 MkM.

2. OCHOBHOE MECTO ITPOBEMICHHA OTIPEMIEIICHHI MoKa3aTeNs — 1abopaTopHs, 3a HCKITIOYEHHEM

Ha MecTe oT6opa npo6 wk """ — Ha MecTe oTGOpa NPo6 WK B TaGOPATOPHH.

3. Eciiu cpok XpaHeHHs He YKa3aH, TO XpaHeHHe He [0MyCKaeTCA.

4. 31eck M nanee BO BceX TaGNMLAX CTaHAAPTa K MONTMMEPHBIM MAaTepHaiaM OTHOCAT NOJNHITH-
JIeH, TIO/IUTeTpadTOPITHIIEH, TIOTHBHHIIXIOpH. OrpaHHYeHHA 10 IPHMEHEHHIO KOHKPETHOTO TIOJH-
MepHOro MaTepHajia ycTaHaBIMBaloT B HJI Ha METOX Onpe/ie/ieHHs KOHKPETHOTO [0Ka3aTels.

5. Tpu onpe/ieNleHAH JIETYMHX OPraHHYeCKHX BELIECTB B BOJE, COAEpIKallel aKTHBHBIA XIIop,
B o6y Heo6X0MMO 106aBNATE 20 Mr THOCY/B(haTa HaTpHS Ha | IM® TIPOGBL

"' _
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Tabnuna 1.4
MeToabl XpaHeHHS H KOHCepBalHH NPob
ZJIs1 onpe/ie/ieHHs OpPraHoJ/iIeNTHYECKHX NMoKa3aTeiei

Marepuau,
M3 KOTOPOTo Mecro npo-
uirorossiena | Meroa xpa- | MakcumanbHo
Ioka3zaTean Th A8 H KOH- | p NyeMbiH nn:ﬁﬂi"m‘ o~ Ilpameuanue
o160pa u cep " CPOK XPp nokazaTens
XpaHeHHs
npod
OxJtaxaeHue Jlomyckaercs onpe-
3anax Crekno 10 TeMnepary- 64 JlaGopaTtopus | aensTH Ha MecTe
pbI 2-5 °C otbopa npob

Onpenenenne npo-
BOJSAT NPH OTCYT-
CTBHM NOJO03PEHHIH
Ha GakTepHalbHOe

Ipuekyc Creknio - 2 JlaGopatopus 3anS|3HC§’-IH€ W oT-
CYTCTBHE BELIECTB

B OMACHBIX KOHLEH-

TpauMsx
_ Ha mecre or- -
6opa npob
TlonumepHIit gﬂmﬂe‘;"e_ =
LiBeTHOCTH | MaTepyan Wi ﬂpbl o ‘PCTli
K0
cre Xpaerue 24y Jlabopatopus
B TCMHOM
MecTe
TIpeanouTnTeNEHO
- I TIPOBOHMTB OTIpe-
Hmoen foe 2 Tlabopatopus | 1onerpe Ha Mecte
orbopa npobd

IIpuroaHocTs MeToa XpaHeHus (KOHCepBalWK) /s KOHKPETHBIX MOKa3a-
TeJell npuBesieHa B Tab. 1.5.
Ta6numa 1.5
IpuroanocTs MeToaa XpaHeHH (KOHCEPBALHH)
JIJIs1 KOHKPETHBIX NoKa3aTeJiei

OnpeaensieMblii MOKa3aTeNb, I KOTOPBIX METOJ XpaHeHHSA
(koHcepBanun)

MPHrofeH He NPHIroJeH
[lenounbre MeTALTBI
ATIOMUHHIN
AMMHaK (HO He /Ui aHanu3oB{[{naHuzas!
cBoGonno BeIendtomerocs HU{Cynbbuap

Meroa XxpaHeHHS
(xoHCcepBaNHH)

o061mero) Kap6oHaTthl, 6HKapOOHATHI, YIIIeKUCIIBIH
Koncepanus

MBIbsK ra3
g0 pH menee 2

[lenouno-3eMenbHBle U peaKo-|CyTbOUTHI, THOKCH]L Cephl
(IO AKUCIICHUE)

3eMebHbIE METaJIIbI TrocynbhaTel

Hurpatsi Hurputst

KectkocTs o0mas docoHaThl

Docdop odmmit

Tsxemsie METAJUTBI
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Oxonyanue 1261. 1.5

MeTon xpanenns OnpegesieMblii 10Ka3aTeb, VIS KOTOPLIX METO XpaHEeHHA
(KOHCEpBALHH) (;concepnanm)
TIPHIOeH He JIPHIOJieH
BOJILHIMHCTBO OPraHMYECKHX COe/IHHe-
b
Tsokenble METAUIBL, 0COOEHHO MHOTOBA-
Koncepsauus J;]emm,le.
110 pH Gosee 11 |[Flommmst €KOTOpble Mgramm u3 pacTBOPUMbIX
(Mommena uBante) ::f:onos npu GoJee BbICOKOH BaJleHTHO-
AMMUaK, aMMQHHH
AMHHbI. aMHIbL
Docdop o6muit
Kucnoraocts
I{enourocTh
AMMOHUHA
BpoMuas! u coeuuenus Spoma
Xnopodmin
A30T OpraHHYeCKHX COe/IMHe-
HHH
Oxnaxnenae  |YpenpHas JIEKTPOTNPOBOJI-|
10 TEMIIEPATYPhl [HOCTH
2-5°C Hurpatst
HuTpHThI
3amax
docdartk, opTo
docdop R
Cynbars
06wt ocTaToK
Bronoruyeckue nokasarenu
Xnopodumn
3amop@KHBAHHE 10 %(I'IK BeHToC, eciid HeoOXOAHMO OMpeNeNaTh
N —— HOJIOTHHECKHE TIOKA3aTeld  |B €O PasIHHbIX COCTORHHAX
220 °C OpraHuyecKuil yriepon PacTBOpeHHbIE Iashl
[TepMaHraHaTHBIH HHAEKC MHUKpoOpranu3msl uls KASHTHUKALMK
VlcripITaHUSA HA TOKCHYHOCTh
Tpumevanus:
1. He noryckaeTcs NpUMEHATD:
® CepHYIO KHCIIOTY — AR KOHCEpBaLuK npo6, npeaua IX /14 OIpE, Kanblus,

CTPOHLMS, GapHA, paus, CBUHUA;

e COJAHYIO KMCIOTY — JUIA KOHCEPBALKH Npo6, NpeiHasHaYeHHbIX /U1 OnpenesnenHs cepefpa.
TANAS, CBMHLA, BUCMYT4, PTYTH, CYpbMBL;

®  A30THYXO KHCIIOTY — /U KOHCEpBALWH I1p00, TIpeAHA3HAUEHHEIX UTA ONpeesIeHHs 010800~
TaHWYECKUX COCMHEHNH, HUTPATOB H HUTPHTOB.

2. Ilpy 3aMOpaKBBaHHN NPOO MHOTOATOMHbIE KMCIOTbI MOTYT AENOMMEPU30BATLCA, NOITOMY
Heo6XOMMO YTOUHHTH NPHTOHOCTH METOMIA 10 €0 TIPUMEHEHUS.

3. Tlpu 3aMopaxMBaHUK NPOD OCAZAOK M NONMMEPH3ALIHA MOTYT NOBAUATH HA Pe3yJIbTaThi ONIpe-
JeneHnit.

4. TToka3aTeNH, He MEPEUMCIIEHHEIE B TAOHLIE, He MOTYT GbITh OTIpe/iesieHbl U3 NPOS. 3aKOHCep-
BUPOBAHHBIX JAHHBIMH METOAMH.
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1.8. TpeGopanus k opopmiIeHHI0 pesybTaTOB 0TGOpa NPo6

Caenenus 0 mecte o160pa Npo6 U yCnOBUAX, IPH KOTOPHIX OHM GBUIH OTO-
6paHEI, YKa3bIBAlOT Ha STHKETKE, KOTOPYIO NIPUKPEIUIAIOT K EMKOCTH JUIE 0T6Opa
npo6. JlomyckaeTca KOAMPOBaTh AAaHHYIO MHGOPMALMIO MPH TIOMOINM HaHECe-
H¥A Ha eMKOCTB i1 0T6opa Npo6 HecMbIBarolLeiics kpackoil mudpa (kona).

PesynbraThl onpemenenui, BHIIONHEHHBIX HA MeCTe, BHOCAT B IPOTOKOJ
HCIBITAHU], KOTOPBIA 32II0JHACTCS H KOMIIEKTYeTcs Ha MecTe 0T6opa IpoGEL.

Pesynerate ot6opa npo6 3aHoCAT B akT 06 0T6OpE,. KOTOPHIH AOMNKEH CO-
ACPXKATh CIELYIOLYIO MHPOPMALHMIO:

® pacHoNOXeHHe M HaMMEHOBaHME MecTa 0T6opa Npob, ¢ KOOpAHHATAMH
1 moboii Apyroi HHpoOpMaumel 0 MecTOHAXOXIEHHH,

e jaTy oTOOpa; :

e MeToA oTbOpa;

e Bpemi oT6opa;

® KIMMaTHYeCKHE yCIIOBHA OKpyKalolel cpe/ibl pu oT6ope mpob;

® TeMIEpaTypy BOABI IpH 0T6ope NMpobH (IpH HeOOX0AUMOCTH);

® METOJ HOATOTOBKH K XpaHEHHIO (IIpy HEOOXOAUMOCTH );

® LIeIb HCCICAOBAHUA BOABL, .

® JIpyrHe JaHHbIE B 3aBHCHMOCTH OT Lieil oT6opa npob;

® JOJDKHOCTD, GPaMHIHIO ¥ IONITUCEH HCTIOTHUTEIIS,

Tpo6hi aHOMANBHEIX MAaTEPHATOB JOIDKHEL HMETh ONUCaHHe HabIHo[aeMol
aHOMaJIuu.

1.9. Texunxa 6esonacnocTd npu oT6ope npo6

1. K pabote 1o ot6opy npo6 s XMMHYeCKOTo aHa/IN3a JOMYCKAIOTCH JTH-
Ia He MoJioXe 18 jer, yCBOMBIUME NpaBMIa TEXHHKH 6€30NMACHOCTH M TIPOH3-
BOJICTBEHHOH CAHUTAPHM H YCIENTHO CHABIIHC JK3AMEHBI KBATH(HUKAIHOHHOM
KOMHCCHM.

2. B cBA3u ¢ TeM, 4TO CTOYHbIE BOXbI MOTYT COOEPXKATh TOKCHYHBIE HIIH
BOCIIJTAMEHSIOIMECS BELLECTBA M MOTYT NPEACTABIATSL ONACHOCTH MHKPOGHONO-
THHECKOro MM BUPYCHOTO XapakTepa, NPH UX o0TOope HEo6GX0AMMO CoBNI0NaTh
0CO0YI0 OCTOPOKHOCTE, HCTIONb3YA PE3HHOBBIE EPYATKY, PECNIUPATOP, PE3UHO-
Bble canord. [locne ot6opa npo6 HEo6GXOMUMO TIIATENBHO BEIMBITE PYKH C Mbl-
JIOM ¥ TIPOTEPETH CIIAPTOM.
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3. OTOop pamHOaKTHUBHBIX H TOpAYMX CTOYHBIX BOX M MpPOO M3 CHCTEM,
HaxOAAILMXCS NOJ JaBJIeHHEM, TpebyeT CrelnanbsHoro o0opyI0BaHUA U CIell-
OIEXBL.

4. TIpu B3ATHH NPO6 M3 GONBIIMX €MKOCTeH (OTCTOMHMKH, HAaKONHUTEH,
yCpEeAHHTENM) HeOOXOAMMO HajleBaTh CITacaTelIbHbIE XHIIETHl M HCIIONb30BaTh
CTpaxoBOYHbIE KaHATHI.

5. Ilpu mpoBenieHUH MOCTOSHHBIX OTOOPOB MPO6 BOABI MECTO MX OTOOpa
JOJDKHO obecneyuBaTh Ge3omacHsli 0T60p Npob B Mmoboe BpeMs roaa.

6. Jluma, mpuBJeKaeMble kK 0TGOpY NMpo6 BOXBI, 0OECTIEYMBAIOTCA HATYB-
HBIMH CIIaCaTeNBHBIMHU XXHJIETaMH, JODKHBI YMETh IPECTH, IUIaBaTh, OKa3hIBaTh
MEPBYIO MOMOIIb IIPH HECYACTHBIX CIy4YasX, NEPHOJMYECKH NPOXOAUTH HH-
CTPYKTaX< 110 TEXHUKe 6€30MacHOCTH.

7. Ot6op mpo6 NOBEPXHOCTHBIX M CTOYHBIX BOJA JOJDKHBI NPOH3BOIMTH
He MeHee JIBYX YelloBeK.
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2. OTBOP I1POE JIOHHBIX OTJIOKEHHAA
MPU OIEHKE 3KOJOI'H4YECKOI'O COCTOsSIHUA BOAOEMOB

2.1. MertopoJiorn4yeckuii oaxoa K 0T60py nNpod JOHHBIX OTJIOKEHHH

IpeanmoYTUTeILHOCT M3YUEHMsl JOHHBIX OTJIOKEHUH Ul OlpejeneHHs
MHTEHCUBHOCTH 3arpsA3HEHUSN U OLIEHKH JKOJIOTMYECKOTO COCTOSHHS MPECHO-
BOJHBIX CHCTEM [0 CPaBHEHHIO C FMAPOXUMHYECKHMMH HCCHeJOBaHUIMH 00Y-
CJIOBJICHA CIICAYIOILUM:

1) KOHIIEHTpAlUH 3arps3HAIOLUINX BEHIECTB B JOHHBIX OTIIOXKEHHUAX JIOCTa-
TOYHO CTAaOWIBHBI IO CE30HAM Tofia MO CPABHEHMIO C TAKOBHIMH, HAIpHMep,
B 00pasiax BoJsl;

2) BepTHKaJBHOE paclpelesieHHe 3arpsA3HAIONIMX BEHIECTB B TOJIIE JOH-
HBIX OTJIOXKEHHUH OTpaxaeT H3MeHeHHe HX Harpy3kd BO BPEMEHH Ha BoJocOop
[IPECHOBOAHBIX CHCTEM;

3) oOpasibl JOHHBIX OTI0KEHMH CPaBHUTENIBHO JIETKO OTOMpaTh B KCIIe-
JIMIHOHHBIX YCIIOBUAX;

4) KOHLEHTpPAaLMH 3arpA3HAIOLIMX BEIECTB B JOHHBIX OTJIOXEHHAX
HaMHOTO BBIIIE, YeM B BOJIE, 1, aHAU3UPYA UX, MOXKHO MOIY4UTh Oojiee JOCTO-
BepHEIe JaHHbIe 00 HHTEHCUBHOCTH 3arpA3HEHU.

Hccnenosanns JI. Xokancona (Hakanson, 1984a, b) mokazanu, 4ro ans
[OJIy4eHHs Perpe3eHTaTUBHONH HH(pOPMALUK O CTeNIEHU 3arpA3HEHUs 03epa He-
06xoauM 0T60p Npod MOHHBIX OTVIOKEGHHH TOJIBKO M3 30H aKKyMYJIALHMH (Kak
MPaBUIIO, 3TO aKBATOPHUHU C CaMBIMH 0OJIBIINMH I'TyOuHaMu). B akkyMymsauuoH-
HOM 30HE MPOUCXOAUT HeNpephIBHAs CeIUMEHTALHs] TOHYaHIINX YyacTUIl (MeHee
0,01 MM) ¢ BBICOKO# KOHIEHTpaLUel 3arpsA3HAOLMX BellecTB. B HeGonpmmx
MEeJIKHX 03epax aKKyMYJIALHOHHajA 30Ha MOXET JOCTHraTh JINTOPalH, 8 B IIy-
0OKHMX M OOJBIINX O3epax, NOJBEPKEHHBIX BO3JEHCTBUIO BeTpa, 30Ha aKKyMy-
JAMY JOHHBIX OTI0XeHHH MoxeT gocturate 30—40 M (Rognerud, 1985).

V. ®épcrrep u B. Canomonc (Forstner, Salomons, 1981) ansa o6ocHoBaHuUs
HCIIOJIb30BaHMsL JOHHBIX OTJIOKeHHH ¢pakuuu MeHee 0,01 MM B yclIOBHAX 3a-
rpsA3HEHUA BOAOEMOB IIPUBOAAT CIAEAYIOLIUE apTyMEHTHI:

® 3arpsA3HAIOLIME BellleCTBa MPHCYTCTBYIOT IMaBHBIM 00pa3oM B FIHHHU-
CTBIX U IblIEBaThIX YacTulax (MeHee 0,01 Mm);

e 5Ta ¢paxuus Haubonee GnU3Ka MO pasMepaM MaTepHaly, KOTOpBIH me-
PEHOCHUTCS BO B3BELIEHHOM COCTOSHHH;
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® mpocenBaHMe yepe3 CUTO ¢ fuerdkamu nuamerpoM 0,01 MM He IPHBOIHUT
K yOaJeHHIO 3arpA3HAIOIMX BEIIECTB U3 MENKOAHCIEPCHBIX YaCTHI JOHHBIX
OTJIOXKEHHIA;

® HaKOIUICH OONBIIOH SKCIIEPUMEHTANBHBIH MaTepyal IO JaHHOH (paKLHH.

IpuBeneHHBIX apryMeHTOB AOCTATOYHO A 3aKTIOYEHHA O TOM, YTO HC-
MoJIb30BaHUe MaTepHana M3 TPAHCIOPTHBIX M DPO3HOHHBIX 30H HEKOPPEKTHO
d HeMmpHrogHO UIA HHTeplpeTalHH, Bce NaHHblEe NODKHBI OBITH IONYYEeHBI
U3 TEPPUTOPHUHA aKKYMYJIALIMH. .

Heo6xoaumMo u3berats oT60pa JOHHBIX OTIOXXEHHH M3 CIEAYIOLNX aKBa-
TOpHIA: :

1) pycen pex HWIM APYTMX NOAOOHBIX BRICOKOIHEPTETHYHBIX aKBAaTOPHH,
e JOMHHHUPYIOT TypOy/IeHTHbLE WIH HAPOANHAMHUYECKH CIIOXKHBIE YCIIOBHS,;

2) aKBaTOpHH MEXIY OCTPOBAMH, Ile MOXET CYLIECTBOBATh TOIOrpadu-
yeckuit 3¢dexT "ropnsImKo OyTEUIKH";

3) axBaTOpHii, GIU3KUX K YCTHAM peK, TAe GOpPMHPOBaHHE NOHHBIX OTIO-
JKEHHIi 3aBUCHT OT CKOPOCTH T€4YEHHU B peKax U IJie COCTaB JOHHBIX OTIO0)XKEHHUH
H3MEHYHB BO BPEMEHH H B IIPOCTPAHCTBE;

4) axBaropuii ¢ HaKJIOHOM Oonee 9yeM 4—5 % (BbIcoTa K JUIMHE), TAE CO-
BPEMEHHBIH MEJKOJUCIIEPCHBIH MaTepHal HOHHBIX OTIOXKEHHH MOXET IOBTOD-
HO TepeiTH BO B3BEILEHHYIO (hpaKIHIO BOAHOM TOMIIH.

JI. Xokancon (Hakanson, 1980) pekoMeHayeT Ba MPOCTHIX criocoba omnpe-
ZieJIEHHs YCI0BUH GOPMHUPOBaHHUA JOHHBIX OTJIOXKEHHH B MecTe 0TOOpa npob:

e OTA-gunarpamMma (3po3us — TPaHCHOPT — aKKyMYJALMA), AJAA paboTHI
C KOTOpO#H HeoOXOIMMO 3HATh JiBa MapaMeTpa — MIyOHHY U 3 (EeKTHBHYIO 30HY
pasroHa, onpeaenieMylo Kak MaKCHMaJIbHOe pacCTOSHHE OT OJHOro U3 Geperos
(puc. 2.1);

® Ha OCHOBE ONpeJeNeHHUs BIAXHOCTH IOBEPXHOCTHOIO CaHTHMETPOBOTO
cinos foHHEIX oTnoxeHud (H,O). [na 6onpmuHCTBa 03€p rpaHHULIa MEXAY 3pO-
3MOHHOM M TPAaHCIIOPTHO# 30HaMH Mpoxoaut npu 3Ha4eHud H,O, pasHoM 50 %,
a MeX/1y TPaHCIIOPTHOH M aKKyMYJIALHOHHO#H 30HaMu — 75 %.

TommuHa aHANM3UPYEMOro CJIOA JOHHBIX OTJIOXKEHUH SBNAETCA OOHHM M3
BaXKHBIX NTAPaMETPOB B CHITY ClIeAyIOMHUX NPpUYUH. C OMHON CTOPOHEI, JOBOJIBHO
CIIOXHO OTOOpaTh IpeJCTaBHUTENbHbIE U JOCTATOYHBIE IO Macce AJIA MpoBejie-
HHS XMMHYECKHX aHAITH30B 00pasIibl, €CIIM HCIIONB3YIOTCA CIIOM MeHee 1 cM, Tak
KaK MOBEPXHOCTHBIE CJIOM JOHHBIX OTJIOXEHHUH B 30HaX aKKyMYJILHUH OYeHb
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PHIXJIBIE M MATKHE, a HX BIaxHoCTh Gonee 90 %. C apyroil CTOpoHEI, 110 KOH-
LEHTPaLUsIM DJIEMEHTOB, ONpeJeNIeHHBIM B 0ojiee MOLIHBIX CJIOAX JOHHBEIX OT-
JIOXKEHUH, HAKOMMBLIMXCA 33 3HAYUTENbHbIH NIEPUOZ BPEMEHH, U3MEpsEMBIH Jie-
CATHNETHSAMH, JOBOIBHO TPYAHO OINpENEeNHTh COCTOSHHE 3arpA3HEeHUA
COBPEMEHHBIX JIOHHBIX OTJIOXKEHHUi, 0COOEHHO, €CIIH CKOPOCThH CeJUMEHTAIIUH
HHU3Kas (47141 IPeCHOBOAHBIX chcTeM ceBepa PeHHockanauu ~1 Mm/roa) (Norton
et al., 1992, 1996) u cymecTByeT BEpOATHOCTH HHTEHCHBHOIO OGHOJIOTHYECKOTrO
TepeMelIBaHHS JOHHEIX OTIOXEHHU JOHHBIMA OpraHU3MaMH.

Ipdexrunnmii naion

I I I I R I
104 Sposas

| Basasocrs
20+ \Tpancnopt W
”: AKKyMY.1SuHR 5%

40
Z,m

Puc. 2.1. OTA-guarpamMma i MenkoaucnepcHsix (0—1 cM) HOBEpXHOCTHBIX 0CA/IKOB
o03. Baneps (Hékanson, 1976)

C TeopeTHYecKOd TOYKH 3peHHs INpeANOoYTHTENbHee ObLIO OBl OTOHpPATh,
aHaJIM3UPOBATh H CPAaBHUBATH JOHHBIE OTJIOXKEHUS C U3BECTHBIMM M CPAaBHUMBI-
MH TI0 BpEMEHH CeIUMEHTALHU OTI0XeHUAMH. OQHAaKO I 3TOro Heo6X0JUMO
BBIIIOJIHEHHE TPYJOEMKOH M JAOPOroCTOALIei paGoThl 0 ONpeaeseHHI0 CKOpO-
CTH CEJMMEHTAIMH C HCIIOJIb30BaHHEM TEXHHKU JAaTHPOBAaHUA JOHHBIX OTIOXe-
HHHl paJuoOMETpHYecCKMM MeTonoM (Hampumep, Robbins, Edgington, 1975;
Edgington, Robbins, 1976; Appleby et al., 1986) unu c npuMeHeHHEM ceauMEH-
toynosureinei (Hakanson, 1976; Gardner, 1978). DkOHOMHYECKH HEBBIFOAHO
IPOBEJIEHHE JATHPOBAHHS C TIOMOIIBIO PATHOMETPHYECKOTO METOMA B KAXK/IOM KO-
sioHke. Croii IOHHBIX 0TJI0XkeHuH 0—1 cM MOXeT OBITh HCIIONIF30BaH KaK CTaHAApT-
HBIH BO BCEX MOCIEAYIOLMX HCCIEIOBAHUAX Uil XapaKTEPHCTHKH COBPEMEHHOM
Harpy3KH 3arpA3HAIOLIMX BEIUeCTB Ha o3epo. CaMblie riayGokue (20-30 cM) ciou
B KOJIOHKAaX OTPaXXaloT IPHPOAHbIe WM (OHOBBIE CONEPXKaHHA BEILIECTB, TAK KaK
3TH ciiod obpaszoBanuck Gonee 200 ner Tomy Hazaxg (Norton et al., 1992, 1996),
T. €. 10 Ha4aJla HHAYCTPUAJIBHOTO OCBOEHHS CEBEPHBIX PETHOHOB.
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2.2. Metoauka oT60pa npod JOHHBIX OTJIOKEHHH

31ech pacCMaTpHBAKOTCH TEOPETHYECKHe M MPAKTHYCCKUEe aclIeKTsI oTOopa
npo® TOHHBIX OTIOXXEHHH MPH 3KONOIHYECKUX HCCIIeTOBaHHAX BOZOEMOB, Tpe-
HMMYHIECTBA H HEAOCTATKH PasIMUHBIX THIIOB OTOOPHUKOB JOHHBIX OTIOXEHHI,
cety oTOopa mpo6, MeToasl IPOoOOIIOATOTOBKY ¥, HaKOHel, NMPOBOJHTCA KpaT-
Kuit 0030p MCNONB30BaHusA (MK OTpaHUYEHHs TIPUMEHEHHS) CeIUMEHTOYI0BH~
TeseH U1 OLIEHKM CKOPOCTH 00pa30BaHys JOHHBIX OTJIOKEHMH.

2.2.1. Obopyoosanue ona ombopa npo6 0oOHHbIX OMJI0MHCER UL

JL1% OLIEHKH 3KONOMUYECKOTO COCTOAHMSA BOIHBIX 0GHEKTOB CKOHCTPYHpPO-
BAHO ¥ IPHMEHACTCA Ha MPAKTHKe OOJBIIOe KOMHYECTBO OTOOPHHKOB HOHHBIX
OTIIOXKEHHHA. DTH ycTpoiicTsa st 0T60pa JOHHBIX OTI0XKEHHH MOTYT OBITh pas-
JeneHsbl Ha iBe GoybImye rpynnel — AHouepnarteny (puc. 2.2) U OTOOPHUKH KO-
JIOHOK JOHHBIX OTJIOXKEHHH (TpaBUTALlMOHHEBIE U YIapHEIe) (pHc. 2.3).

Puc. 2.2. PasnuyHble THIILI FHOYEpnaTeNnei:
| — ®panxnwra — AHepcona; 2 ~ Pepeta - [erepcona; 3 — [NoHapa: 4 — bepmka — Ekmana;
5 — [lutua - Nladonna; 6 — inneka (Hakanson, Jansson, 1983)
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OrtcyTcTBHE YHUDHUMPOBAHHBIX METOJ0B 0T6Opa Npo6 1 MPOGONOAroTOB-
KH 3aTpYyAHAET MHTEPNPETALMIO M CPaBHEHHE pe3y/bTaToB MCCIeAOBaHUS NOH-
HBIX OTJIOeHMH BOAHBIX 06bekToB. [ToaTOMy CHavana pomXHE! GBITL BEIpabo-
TaHbl OCHOBHEIE TpeGOBAaHMA CPaBHUMOCTH OTOMpaeMBIX IIpo6 JOHHBIX
OTIIOXCHHMH, 2 3aTeM OTIPE/IeNiEHb! YCIIOBUSA [UIs 0T6Opa Mpo6 B pa3mu4HbIX BO-
Xoemax (B TOM YMCJIE U B OTHOCHTENLHO yHATEHHbIX H HEAOCATaeMbIX 03€pax),
KOTOpBIE OTPAHMYMBAIOTCS TEXHUYECKHMH OCOGEHHOCTAMM HCIIONL3YEMOTO
060pyiOBaHHA.

3 4 5

Puc. 2.3. Pa3nuyHble THIIBI OTOOPHUKOB KOJIOHOK IOHHBIX OTIOXCHHIH:
1 — Ixenkuna; 2 — Kaiaxa; 3 — Meiitnanna; 4 — @nerepa; 5 — ®ierepa MonHQUIHPOBAHHBIH
¢ knanaxHo# cucremoit (Hakanson, Jansson, 1983)
+ [lna Toro uTo6HI 0TOOpaTH HEHapylLIEHHbIEe JOHHBIE OTIOXKEHHS, He00X0-
JIMMO BBITONIHATD IIEPEYHCIIEHHBIE HIKE TpeGoBaHMs:

1. Jlna ycTpaHeHHs HEXeNaTeNbHOH BONHBI JABJIEHHUS 110/ OTOOPHHKOM BO
BpeMs €ro TOTPYXeHHs, 060pyI0BaHHe JOMDKHO pa3pellaTh CBOOOIHBIH BEIXO
BOJIbl M3 MPOCTPAHCTBA, NPEJHA3HAYEHHOIO /I JOHHBIX OTJIOXKEeHWH. Bhino-
HEHHE 3TOro TpeGOBaHUA OCOGEHHO BAXKHO TIPY HCCIIe/IOBAHMSX JIOHHOH hayHEI,
a TAKKe B TeX CHy4YasX, KOrZJa JOHHBIE OTIIOXEHHS HPEACTABIEHB! PHIXJIbIMH
HECBA3HBIMH WiaMH. BONBWMHCTBO U3 JHO4epnaTenedl (puc. 2.2) He y/oBie-
TBOPAIOT TPeGOBAHHAM CBOGOJHOIO YHA€HHS BOABI BO BPeMs INOTPYXEHHS
060opyIOBaHK.

2. Jlna MUHHMH32LMKM CONIPOTHBIIEHHS TPeHHs, AeOpPMALMM U YILIOTHE-
HUS JOHHEBIX OTJIOXKEHUH BO BpeMs BHEAPCHHUSA OTOOPHHKA B TOJULY JOHHBIX OT-
NOXeHHH HEOOX0AMMO MCMONB30BATE TPYGKY AN OTGOPHUKOB C OTHOCHTEILHO
TOHKMMH CTEHKAMH [0 CPaBHEHHIO C IUIOMAABI0 00pa3ua. ITH TPyOKH LOJDKHbI
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HMMETH POBHBIE INIaJKHe BHYTPEHHHE MOBEPXHOCTH H OCTPBIE YITIBI HAKOHEYHH-
xoB. KianaH JoMmKeH 1Mo3BONATE CBOOOAHBIN (HeorpaHUYEeHHBIH) X0 0TOOpHH-
Ka BO BpeMA €ro BHEJPEHHUA B JJOHHbIE OTJIO)XEHHU, MEXaHH3M KJIaniaHa JIOJDKEH
3aKpPBIBATBCA TOJIBKO IIOCJIE MOCTYIUICHHS NOHHBIX OTJIOXEHHH BHYTpPhL OTGOD-
HHMKa M Ilepe]] ero MOABEMOM Ha IOBEPXHOCTh. YIUIOTHEHHE JHOHHBIX OTJIOXe-
HUM BHYTPH OTOOPHHKA MOXKHO KOHTPOJIMPOBAaTh C IIOMOIIBIO TPSAMUYHOMN JIEH-
Thl, TOMELICHHOH Ha BHeIIHeH cTeHKe TpyOku oTOOpHHMKa, — IOHHBIE
OTJIOXEHHS BHYTPH OTOOPHHKA JOJDKHBI OBITH Ha TOM )K€.ypPOBHE, YTO U BEPX-
HUM Kpa# JOHHBIX OTJIOXEHHH Ha neHTe. Ilnomans pexymed KpOMKH JODKHA
66ih He Gomee 10 % oT miomaam oTéHpaeMoro obpasua. JTo TpeGoBaHHE
He MOXET OBITH BHITIOTHEHO NPH MCIIONB30BaHHH TPYOOK HEGOMBIIOro pa3Mepa.

3. Jlna npenoTBpalleHHs BHIAJIEHHA MaTepHala U3 OTOOPHHKA BO BpeMs
€ro noxbeMa OTOOPHMK JOKEH ObITh 000pyI0BaH 3¢ PeKTHUBHBIM 3aMHUPAIOIIUM
MexXaHH3MOM. MeansHEIH 3anupaloIui MEXaHH3M JI0JDKEH ellle 0 H3BJIeYEeHHs
M3 TOJIIM JOHHKIX OTJIOXEHM (in situ) MIOTHO 3aKpHITH TPYOKY ¢ 060MX KOH-
1oB. Ot6opHuk [DxeHkuHa (pHc. 2.3) JOCTaTOYHO XOPOLIO 3aKPHIBAET KOHLBI
TpYOOK, HO Y HEro HeOCTaTOYHBIH BHEIIHUH XoyocToit xoa. Tpy6kn HebOb-
IOTr0 JWaMeTpa He TpeOYIOT 3amMpaHHsA HIXXHEro KOHLA, HO, HCIOJNB3yA HX,
TPYAHO CIENOBaTh peKOMeHAalHusM XBOpCieBa, HalpUMep: €Cld TOJIIMHA
KpoMKH TpyOkH 0,1 cM, To BHyTpeHHH# IuaMeTp TpyOKH doibkeH OBITh 4,1 cM;
€CIIH TOJIIMHA KPOMKM TpYOkH 0,2 cM, TO BHYTpeHHHI AHaMeTp TPYOKu AOI-
xeH ObITh 8,2 cM. Ho ecnu BHyTpeHHHMH JHaMeTp TpyOKHM NpeBBILIAeT S5 CM,
TO pBIXJIbI€ HECBA3HbIE IOHHBIE OTJIOKEHHUA MOTYT OBITH TOTEpPSHBI BO BpeMs
nogbeMa OTOOpHHKA Ha OBEPXHOCTb.

4. JIns oTGopa ompeneneHHbIX CI0eB AOHHBIX OTJIOXEHHH, HEOOGXOAUMBIX
JUTA MCCNIENOBaHMS, U I GoTorpadUpoBaHHA JOHHBIX OTJIOXKEHHH 10 U3BJeUe-
HHSA U3 TPYOKH XKenaTeNbHO, YTOOB OTOOPHHK HMeN XOTA OBl OHY MPO3payHyIo
MOJIOBHHY.

5. Jina mpenoTBpaiieHHs AedopMalM AOHHBIX OTJIOXKEHHH (0COGEHHO
PBIXJIBIX HECBA3HBIX) BO BpeMs H3BJIEYEHHS M3 OTOOpHHMKA KOHCTPYKLHS IIO-
ciienHero (0coGeHHO NHOYepIaTess) JODKHA MO3BOJATH IMPOM3BOAUTH OTOOD
HECKOJIBKHX MOBTOPHBIX 00pa3sloB, IMIaBHBIM 00Pa3oM C MOBEPXHOCTH JOHHBIX
OTJIOXKEHHH, NIPH MOMOIIM, HanpuMep, GONBIIOH JIOKKH HIIH MaJIEHBKHX KOJO-
HOK. OTOMY TpeOOBaHHIO YIOBIETBOPAET GONBIIMHCTBO JHOYEPIATENEH, H300-
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paxkeHHBIX Ha puC. 2.2. IIpakTHYEeCKH HEBO3MOXHO IMOJY4YMTh HEHapyIICHHbIE
JIOHHBIE OTJIOXKEHHs!, OCOOEHHO HECKOJBKO MOBTOPHBIX 0OPa3LOB, MPH OTKPhI-
BaHUU 3aXJIONBIBAIOIINX CTBOPOK JHOYepnaTens. Marepuan B OTOOpHUKE KOJIO-
HOK JOHHBIX OTJIOXXEHHH MOXET OBITb IIOCIOHHO pa3fe/ieH Ha HECKOJbKO
00pasLoB ¢ NMOMOILBIO HM3BJIEKAIOLIEro INTOKA, Ha BEPXHEM KOHLE KOTOPOro
Kpenurcs JucKk (uaM npo6ka). LITok ¢ auMcKOM JOMKEH Iepe/iBUraThes
B HanpaBJieHHH, 0OpaTHOM BHEJPEHHIO JOHHBIX OTJIOXXEHHH B TPyOKy OTOOpHHKA.

6. s paboThl ¢ pa3snUYHbLIMH THIIAMH JOHHBIX OTJIOXKEHHUIl (pbIXJIble He-
CBsI3HBIE, TBEp/ible MECKH, WIIBl, TIMHBI U T. A.) xoncrﬁyxuux JIOJDKHa TIpeny-
CMaTpHUBaTh IIPUCOSHHEHHE JIETKO CMEHAEMBIX FPY30B, HallpUMep, € MOMOLLbIO
XOMyTa. Y I0GHBI B HICIIOJIb30BaHHH JIETKO CMEHAEMBIe Tpy3bl Ha peryIupyeMoi
pame, LEeHTp TSHKECTU KOTOPBIX MOT OBITh PAacHONIOKEeH HH3KO, HO He HACTONIBKO,
YTOObI CYLIECTBEHHO YBETHYHUTh BHEILIHUHN XOJIOCTOH X0/,

7. Ona ucnonbs3oBaHUs OTOOpHHKa 6e3 Kakoro-Ju6o IOMONHHUTENBHOTO
o6opyaoBaHus (HalpuMep, Je0eAKH) NpH paboTe BpyUHYIO (B TOM YHCIIE C JIOJ-
KH) MaKCHMaJjlbHas Macca OTOOpHHUKA He JIOJDKHA NpeBbimaTh 20 Kr.

8. Jln4 BbINOJHEHHA pa3siHYHbIX BUJOB aHAIM30B ((U3HYECKUX, XUMHYe-
CKHUX, OHOJIOTHYECKHX, OMOXHMHYECKHUX) OJHOro oOpaslia JOHHBIX OTJIOXEHHH
HeoOXOIMMO JI0CTaTOYHOE MO MacCe KOJNMYECTBO MaTepHalla C OIHOTO MecTa
ot6opa 1po6, Mmiomak U ryouHa oTdéopa Mpob AOIDKHEI OBITH HAaUOOIBLIHMH,
HacKOJIbKO 3TO BO3MOXHO. DTO TpeGoBaHHe ABIAETCA 00A3aTeNbHBIM NIPH 0TOO-
pe 1po6 TOHHBIX OTIOXEHHH B MONEBBIX YcIoBUAX. OXHAKO OHO HIET Bpas3pes €
TpeOOBaHUAMHU MYyHKTOB 2 U 7 M BiieyeT 3a coboi oTbop Oosiee yeM oJHOro 00-
paslia ¢ 0JHOro MecTa 0T60pa npoo.

9. OueHpb Ba)XKHO, 4TOOBI ¢ OTOOPHHKAMHU MPOO AOHHBIX OTIOXKEHHH ObLIO
JIETKO paboTaTh, Aaxe He UMest GOJTBILIOrO ONbITa MOJIEBHIX PaborT.

CnenyeTr mpHU3HaTh, YTO HH OAWH OTOOPHHK MpOO MOHHBIX OTJIOXKEHHH
He MOXET YJOBIETBOPATh BCEM BBIIIENEPEYHCIICHHBIM, HHOTAA NPOTHBOpEYa-
LIKAM ApYT APYry TpeGoBaHHAM.

OTOGOpPHUKH KOJIOHOK JOHHBIX OTJIOXKEHHWH (puc. 2.3) MOTyT ObITb HCNOJIb-
30BaHbl IS 0TOOPA PHIXJIbIX HECBA3HBIX U TOHKOJMCIIEPCHBIX JOHHBIX OTJIOXE-
HHIi C BJIaXKHOCTBIO IOBEPXHOCTHBIX cjioeB Goiiee 50-60 %.

JlHodepnareny NMpeANOYTHTENBHO HCIIONB30BaTh NMpPU 0TOOpe rpyGo3epHH-
CTBIX JOHHBIX OTJIOXKEHHMH, a Takke B TeX ClydasX, KOraa Ha AHe B OONBIIOM
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Mo cux nop He OMyGJIHKOBAaHO HH OJHOIO JETaJbHOTO HCCIIe[0BaHHs, Ka-
CAKLIErocs OUEHKH BbILICNCPEYHUCIICHHBIX TUIIOB CHCTEM 0T60pa l'lp06 JAOHHBIX
oTnoxeHuH. PerynapHas crcTeMa oT6Opa Mo ONpeeneHHOMN ceTKe HMeeT onpe-
JieTIeHHBle NPeUMYIIEeCTBa U ABNieTCcA Haubosee ucnonezyeMoii cucremoii. [lo-
CTaTOYHO MPOCTO NMPUMEHATL 3Ty CHCTEMY IpPU M3y4EHHH KaK paHee HCCIeNo-
BaHHBIX, TaK M HeHCCIeROoBaHHBIX o3ep. Ilpumep ucmonp3oBaHus TakoH
CHCTEMBI NIPEJCTABIICH Ha puc. 2.5.

Puc. 2.5. PerynspHas ciucTeMa 0T60pa JOHHBIX OTJIOKEHHH 110 ONpeJeNeHHOMN CETKe,
npUMeHeHHas Juig 03. Muunras (Axelsson, Hakanson, 1978)

OIIHHM M3 [IaBHBIX MpPU UCCIICAOBAHHUU COCTOSHHUS JOHHBIX OTJIOXKEHHH
BOJOE€Ma SABJIAETCA BOIIPOC: CKOJIBKO o6pa3uoa U KOJIOHOK HEOOXOAMMO JIfi Bbl-
ABJICHUSI PEAJIBHOTO TI'€O3KOJIOTHYECKOTr0 COCTOSIHUA BOAOEMa H obecrnieueHus
JOCTOBEPHOCTH IOJIyYE€HHBIX JaHHBIX?
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2.2.3. Inanuposanue Konuyecmea npo6 OOHHbIX OMUIONCEH U

Ha nnarmupoBaHue KoNH4YecTBa MPOO NOHHBIX OTJIOKEHWH BJIHAOT ClEXy-
romue GpaKTophl:

1. Bonnas cucreMa. B o3epax 1 BOZOXpaHMIMLIAX C aKBATOPUSIMH aKKyMYJist-
MM WK 6e3 HUX (HampuMep, DPOJO/DKUTENEHOE OCAKIECHHE TOHKOIMCIIEPCHOTO
Marepuaia), B peKax M 3aJIMBax CyIEeCTBYIOT Pa3/INYHEIE HCXOAHBIE YCIIOBHA.

2. Tpeobnaparolas 10HHAs JMHAMHKA (3pO3Ust, TPAHCIIOPT, aKKyMYJISUHA).
Tepputopus 5po3uH XapaKTepH3yeTcs TBEpHBIMH WIM KOHCOMHIMPOBAHHBIMHU
ocagKaMH (BBIXOJIBI TOPHBIX HOPOJ, IPaBUi, NECOK, rnminanmme rnuner). Tep-
PUTOPHA TPAHCIOPTa (IPEPLIBHCTOE OCAKIECHUE YACTHIL MeNb4e CpefHero uia)
4acTO 04€Hb Pa3sHOPOAHA. TeppHTOPHS aKKyMyYJISLMK [I0YTH BCETa XapaKTepH-
3yeTCs PHIXJIBIMM HECBA3aHHBIMH JOHHBIMM OTIOXEHUSMHU, HHOT/AA C BBICOKHM
cofiepaHUeM 3arpA3HAIOMIMX BELIECTB.

3. IInowans osepa. B Gonsummx ozepax o6bMHO Heob6XoauMO OTOHPATH
Gonplice KOJMYECTBO OOPA3LOB, YeM B MENKHX, VIS TOJYYEeHHs NpeiCTaBH-
TenpHOM MHGOpMaLMK.

4. IllepoxoBaTocTh aHa BofoeMa (R, GespasMepHas BenwuuHa). g o3ep
¢ GompmuM 3HaveHHeM R TpeGyerca Gonbluee KOJIHYECTBO OOpa3LOB, YeM
B 03€pax ¢ POBHOH ITOBEPXHOCTHIO JiHa. 3HaueHue R 1jisl BCero o3epa onpenens-
etcs 0o dopmyie (Hakanson, 1981):

0.165(, +2)31
= - i=0 s
Dya

rie R — HopMaqM30BaHHas IEPOXOBATOCTH JIHA BOJOEMA;
lc — NHTEpBaJI JINHAU KOHTYPa, M;
I;— nuHa NaHHOH JIMHUM KOHTYPAa, KM;
Ds) — Menvana rIyOMHBI BoJoeMa, M;
a — TNomak BooeMa, KM’;
1 — KOIHUYECTBO JIMHUA KOHTYpa.

5. Illepoxomatocth GopMEI (R, GespasmMepHas BelMYMHa) MOXeT GBITH HC-
FOJ1b30BaHa A KOJNMYECTBEHHOTO CPABHEHUA CTENeHM TONorpaguyeckon me-
POXOBATOCTH OTHEIBHEIX aKBaTOPUH BONOEMa:

0,165(/.+2)3 1,
R. = =0

! ’ »

a

rjie @' ~ MIOMWajh OTAENEHEIX aKBATOPHIt BOZOEMA, KM .
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6. AHTpOTIOTCHHBIH THI M (aKTOPHI 3aTPA3HEHUS. PasnuuHEle 3arps3HsIOIHe
BEIECTBA C TAKAX MCTOMHUKOB YaCTO NAIOT MONOOHYIO KapTHHY pacrpenelieHHs
BeluecTB (CHIDKCHHE KOHUEHTpPalMH ¢ yBelMYeHHeM pacCTOSHMA HCTOYHHKA
3arpA3HEHIN), KOTOpas OTIMYAETCA OT KAPTHHBI PACTIpe/ieieHUs He3arpA3HAIONIX
WM KOHCEPBATHBHBIX [12PAMETPOB, KOPPENMPYIOIMX C TAKMMH (QU3UYECKHMH
napaMeTpaMH JIOHHBIX OTJIOXEHHH, KaK BI&KHOCTE U IUIOTHOCTb.

7. Du3uKo-xMMHUYecKas 06CTaHOBKa B JIOHHBIX OTIIOXeHUAX. Pacnpenene-
HHe B JOHHBIX OTJIOXEHHUSX oOllpeJieNlenHbIX ieMenToB (P, Fe, Mn) uyTko pea-
rupyeT Ha U3MEHEHHS BEIHYHH TaKHX MapaMeTpOB (GH3HKO-XUMHIECKOH obcTa-
wosk, kak pH, Eh (penokc-moremnman), copepxanue pacTBOpeHHOro
KHCJIOPOJa B BOAHOMH TOJINe ¥ IOHHBIX OTI0oXeHHAX. [loBeaeHue npyrux siie-
MeHTOB, HanpuMep Pb, B MeHbIeH CTeneHM 3aBHCHT OT (H3HUKO-XHMHYECKOH
0OCTaHOBKH, XOTA PE€3KOE€ H3MEHEHHE 3TOH OOCTAaHOBKH MOXET CKa3aThCs
Ha COJIePXKaHHAH M [IOBEZIEHNH IPAKTUYECKH BCEX DJIEMEHTOB H COeIUHEHHH.

8. duzuYecKoe COCTOSHHE JOHHBIX OTJIOXKEHHH H IEATENBHOCTH >KHBBIX
opranu3mMoB. Pu3nyecKyue IapaMeTPEI (HANPUMED, BIAXHOCTb, INIOTHOCTD, I'Pa-
HyJIOMETPHYECKAR COCTaB, COAEPXKAHHE OPraHMYeCcKOro Marepuaia, IOpH-
CTOCTb) 3aBHCAT HE TOJIBKO OT KOJIMYECTBA H KaYECTBA OCAXK/IECHHOIO MaTepHana
(TeoNIOTHYECKHX, TEOXUMHIECKUX H T€03KOJIOTHIECKHX 0COBEHHOCTel TeppHTO-
pur Bojoc60pa), HO ¥ B GONBUIOH CTENECHH OT ACATENLHOCTH XHBBIX OPIaHH3-
MOB, HaIpHuMep, OT GHOTNepPeMeITMBAHHS JOHHBIX OTIOKeHHH GEHTOCHEIMH Op-
raHu3MaMH.

9. Heobxoaumas 11 KOPPEKTHOTO aHATHM3a Macca 06pa31ioB.

10.Tun cetn or6opa nmpo6 KOHHBIX OTNOXEHWH (IeTepMHHHCTHYECKAs,
CTOXACTHYECKasA, PeTyJIspHas ceTka u T. 1.).

11.Tun o6opynosanus juis 0T60pa MPo6 TOHHBIX OTIOXKEHHH, HATIPUMED,
BO3MOXHOCTE 0TOOpa HEHAPYLIEHHBIX KOJIOHOK JIOHHBIX OTJIOXEHHIA.

12.0160p HecKONBXHX NMpo6 M BHITIONTHEHHE HECKONBKUX BHOB aHAJIM3OB
Uig o/iHOro 0Opasiia, IpodoNnoAroTOBKa.

13.JlocTOBEPHOCTE TaGOPaTOPHBIX aHAIH3OB.

Bce 5TH GakTOpbl BIMSAIOT Ha NPE/ICTABUTENEHOCTE PE3yNbTAaTOB UCCIIEA0-
BaHUH JOHHBIX OTNIOXeHUl. Jlo cHX mop He 6bIIO pOBENEHO CHCTEMATHIECKHX
MCCIIEZIOBAHUM 110 ONPEAENEHHMIO PALMOHANIEHOIO KOJIMYECTBA IPO6 AOHHBIX OT-
JNIOXKEHUH, KOTOpbIE YUNThiBaIM 651 XOT# 6bl NIOOBHHY U3 BhIIETEPEYHCIEHHBIX
(akTOpOB, MO3TOMY K He CYLIECTBYET JOCTOBEPHO YCTaHOBIEHHOR M MpoOBe-
peHHOMH GOpMyIIbl U1 PacyeTa KONMYECTBa 06pa3LOB JOHHBIX OTIOKEHHUIH.
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2.2.4. Dopmyna Konuvecmea npob dOHHbIX OMI0NCEH U

[Toxa clwe He paspaboTana HayyHO 0GOCHOBaHHAs (OPMyJia KOJNHMYECTBA
00pa3iioB [NOHHBIX OTJIOKEHHH, OMHCHIBAIOINAsA, MO KpaiiHed Mepe, IVIaBHbIE
TIPHMYMHHO-CIIENICTBEHHEIE CBA3H. I103TOMYy MOXeT 6BITh MCIIONB30BaHA ClENY-
1olas gopmyna, sMnMpudecky BeiBenerHas JI. Xokanconom (Hakanson, 1981):

n=25+0,5JaF .

Ora opMyria TpebyeT 3HAHUS TOIBKO JIBYX CTAHIAPTHBIX MOPGOMETPUIECKIX
T1apaMeTpoB: a — IUIOIIab BOJHOM [TOBEPXHOCTH, KM’ (M3 GOMBIIONO 03epa HEOGX0-
JUMO OTOHpaTh GonbIIe 0GPasIOB, YeM H3 MaleHsKOTo) H F — GeperoBoe pasBHTHE,
KOTOPOE HCITONB3yeTCA KaK KOCBEHHBIH II0Ka3aTelh epOXOBATOCTH JHA.

CyluecTBYeT 3Ha49UTENbHAA TIONOXKHUTENbHASA CBA3b MEX/Y GEpEeroBEIM pas-
BuTHEM (F) 1 wepoxoBatocTrio AHa (R) (Hakanson, 1981), koTopas cTaHOBHTCA
NOHATHOM 110 MOP(ONOTHYECKUM COOOPaXKCHHAM, [10ITOMY B 03€Pax C BHICOKH-
MH 3Ha4eHHAMH F HeoOXomuMo OTOHMpaTs Goiybile o6pasnoB, YeM B o03epax
co 3HaYeHuIMK F, Onu3kumu K 1.

Beperosoe pasButue

rje /) — HOpManM30BaHHAasA JUTHHA GeperoBoi TMHIH, KM;
A — obwmas nnowans o3epa, KM’ (T. e. mnomaae BOJHOM MOBEPXHOCTH d,
LTIOC IDIOIIA/(h OCTPOBOB).

3navenue F' MITIOCTPUPYET B3aHMOCBS3b MEX/y AJHMHOM GeperoBoi mu-
HHH M [UIMHOHM OKPYXXHOCTH, y KOTOPOH IUIOIIAAL Kpyra paBHa obIei miomany
o3epa. CoBepuieHHO KpyTblit GacceitH uMeeT 3Hadenue F, paBHoe 1. 3Hauenue
F 6onpuie 10 Berpedaercs penxo. J{na ceBepHsiX o3ep 3HaueHHe F o6bIYHO Jle-
XKHT B mipesieniax ot 2 io 4. O1a dopMyna npeanonaraet, 41o 06pasibl JOIKHBI
TOKPBIBATH PaBHOMEDHO BCKO IUIOMIANh 0O3€pa, HAPUMEP, COINIACHO PEAKOH
onpeseneHnoH (pyc. 2.5) Uy no XBaapaTHOM ceTke (puc. 2.6).

B cnyuae, npuBeseHHOM Ha puc. 2.6, nomyckaercs, yro F =2 u 4 = a = 20,
T.e.n=25+0,520-2 = 5,7, unu, nocie OKpyIiIeHHs, # = 6. DTH WeECTh 06-
pasnoB AOIKHB! OBITH paclpejieNieHbl PaBHOMEPHO MO BCEH IIOMAgM 03epa.
Kaxnas CTaHIMA TOMKHA MPeICTABAATS 0k010 20/6, umu 3,3 KM’ NIOBEPXHOCTH,

KOTOpas COOTBETCTBYeT CTOPOHE KBaApaTHOH CETKH, paBHOM ,/3,3:1,8 KM.

B sTOM mprMepe HpearnonaraeTcs, YTo MacITa® KapThl U pasMep KBalpaTHOM
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CeTKHM INpUBE/IEHbl B COOTBETCTBHM C MCXOIHOW NPeANocHUIKO#. 3aTeM ceTka
cilyyaiiHpiM 00pa3oM HaKIalbIBaeTCA Ha KapTy osepa. Ilepsoe mecto orbopa
npo6bl BEHIGUPAETCsS B LEHTPATIBHOM KBaJIpate, KOTOPbIA HOJIHOCTHIO MPHXOANTCSK
Ha BOJHYIO IIOBEPXHOCTh 03¢pa. OcTanbHble MECTa BBIGHPAIOTCA IO yOBIBaHUIO
IUIOILAAW, 3aHMMaeMoOl KBajgparoM U Geperoroil nuHuei. Heobxomumo moz-
YepKHYTb, YTO 3TO TOJIbKO OJUH NPUMEP CHCTEMATH3HPOBaHHOrO oT6opa npod
I7s paBHOMEPHOrO MOKPBITMSA IUIOLA/M O3€pa CETHIO CTaHIMH CHCTeMaTH4e-
CKUM H OOBEKTMBHBIM 00pa3oM. AJbTepHATHBHBIE BapHaHThHI, HaIpUMep,
CeKIMY WIM CTaHIMH, BLIOpaHHbIe CyOBEKTHBHO 0e3 HCIIOJIB30BaHMA KBajpaT-
HOU CeTKH, YaCTO JIalOT OUeHb XOPOUIMH pe3ybTar.

/

® | ©

Puc. 2.6. Ilpumep ceTku oT60pa npo6 NMpH KHCIOTE30BaHHE NPO3PAYHOM NaeTKH
¢ KBaJpaTHOMN CETKO#, HAIOXEeHHOH Ha KapTy o3epa. B annoM npumMepe — mecTs 06pa3snoB,
pacTipeeICBHbIX 10 Beei iwomamu o3epa (Hékanson, Jansson, 1983)

CornacHo QopMylie, KOIHYeCTBO Npob NODKHO OBITH HE MeEHee Tpex
Ha 03epo. O4eBUIHO TAKXe, YTO HE CYLIECTBYET JIMHEHHOM 3aBUCHMOCTH MeXAY
Konu4ecTBoM 0o0pa3noB (1) 1 nepeMeHHBIME (F' 1 a). JlupeiiHas 3aBUCHMOCTD
o3Hayaet, yTo 300 00pa3noB B NPHHLHUIE TOCTATOYHO MJIS 03epa IUICIIAABIO
100 k™%, 1 3 06pasiia — [is o3epa miowansio 1 kM’. DopmyIia KonuHecTBa Npod
OCHOBAHA Ha IPE/NONOKEHHH, YTO 1 YBEIHYHBACTC He NMHEHHO, xak F u q,
a B 3HAYMTENBHO MEHBIIEH CTENEHH.
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Ha puc. 2.7 dhopmyia koawyecTBa Ipob nzobpaxkeHa rpaduuecky; 13 Ho-
MOTpaMMBl BUIIHO, 4TO #1 Bcera Oonplue 3. HeoOXOAHMO MOAYEPKHYTH, YTO
JIOJDKHO YACHATBCA 0c060e BHHMAaHHE TOMHOMY ONpeJeIeHHIO IIOWAAN Hcce-
JIyeMOT0 BOZOEMa.
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Puc. 2.7. Homorpamma-opmysa xonuuectsa obpasuos (Hakanson, Jansson, 1983):
a — IIOak 03epa, KM ; /1 — KOJTHYECTBO 00Pa3LOB AOHHBIX OTIOXEHHI;
F - 6eperoBoe pasBuTHe

2.2.5. Pazoenenue KOTOHKYU OOHHbIX OMNONCEHUIL HA clloU

Meroauka mpo6onoAroTOBKH TOHHBIX OTJIOXEHUH JOJKHA ONPENENATECS
LeNbl0 UCCNEOBAHUH, T. €. TeM, KakMe aHaJIW3bl 3aTeM OYAYT NPOBOIAUTHLCA.
I'naBHas 3ajja4a — MUHMMU3UPOBATh BpeMs oT oTGopa npo6 no aHanusa u odec-
NeYuTh XpaHeHHe 0TOOPaHHOIo MaTepHana B MOJOOHBIX YCIOBHSIX [0 U MOCHe
orbopa, HanpuMep, NpH ToH ke TeMIepaType, B KCHKaTope, 0e3 AocTyma cBeTa
M KHCJIOPOAA M T. 1.
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O61ias cxeMa IpoGONOAroTOBKK H NMPOBEICHHA aHANTH3a JOHHBEIX OTIIOXe-
HHH MokKasaHa Ha puc. 2.8.

o ]

I

F CamuMeHTOYNOBNTeNb ]

[ OBpAIGA AOHNSIX OTNIOXSHWI |

e |
] I

e A ——

I pH, anexTponpoBsopHoCTS I

TPanYIOMETPUYSCKHI aNanu3

AHANKI SHOrSHHLIX ANeMeHTOR

MMHEPAnNoOrnyecknin aNanus,
NEKTPOHHBIA MUKPOCKON,

Ananus metannos PEHTIOHOCKONINYECKIH SHANMI

MAKBOINeMONT Masnsie
Ni, Cu, Zn, Co, |\ i« Mg, Ca, Al Tunncrose | KPOOHaTH,
Pb, Cd, Hg, Cr, Fe, Mn MHHepans Bapl,
As, Mo M danbpunaTel

Puc. 2.8. O6mas cxeMa Ipo6oNo/IroTOBKA M IPOBEICHAS aHAIM3A JIOHHBIX OTJIOKCHAR
(Forstner, Wittmann, 1979, ¢ u3m. a1 nor.)

CyImecTBYIOT Clle[yIolHe aNbTCPHATUBHBIC TPHHIMIILI pa3fielleHus Ko-
JIOHKH JIOHHBIX OTJIOXXEHUH Ha CJIOH.

Eounoobpasnoe paszdenenue. O6pasiisl 0OTOHPAIOTCA C YPOBHEH, oIpesie-
NMeHHBIX JIO0 TPOBEJEHHS WCCIENOBAaHHH, HampuMep, KaXAbH 2-H CaHTHMETp
(0-1, 2-3, 4-5 cM u T. 1) wm 3-caHTHMETPOBEIE coH (0-3, 3—6, 69 cMu T. ).
Vxa3aHHBIA THN pasfelieHds He YYHTHIBAET CTPYKTYPY AOHHBIX OTIOXCHHH,
2 3TO 03HAYAET, 9TO MOXET OBITH NOTepAHa BaxHas nH(opMauma. ExpHoobpasHoe
pasjiesieHde MOXeT NpaKTHYeCKH MNPUMEHATECS B IPOrpaMMax MOHHTOPHHIA
OKpy>XatoLel cpejibl WX B [IPOrpaMMax GONbIIMX TEPPUTOPHANBHBIX CHEMOK,
IJle HEeJOCTATKH, CBA3AHHbIE C NOTepel BaXKHOH MHGOPMAaLMU MpH HCCleqoBa-
HHH KOHKPETHOTO 03epa, MOTYT KOMIIEHCHPOBAThCS NPOCTOTOK, MEHBLUMMH Ma-
TepHAIbHBIMY 3aTPATAMK M BRIMIPBILIIEM BO BPEMEHH.
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Cmpykmypuoe pasdenenue. O6pazipl 0TOHPAIOTCA COTNACHO BHUAUMON
CTPYKTYpe JOHHBIX OTJIOXKEHHH, HX CIIOMCTOCTH — CE30HHOH HITH TOABHBILEHC
B pe3YJIBTaTe CMEHBI YCIIOBHA OCaXKOHAKOIIEHHS, B TOM HHCIIE H B PE3yJIbTaTe
aHTPONOTreHHOro BIUAHUA. CTPYKTYpHBIE pa3iuuds MOTYT OBITH HEBHIHUMEI
110 BBICYIIIMBAaHUA MJIH PEHTTeHOBCKOIo aHain3a o6pasiioB.

Paznenenune Ha ToHkMe cnod (<1 cM) TpeOyeT crnenuanbHOro o6opynoBa-
HUA, 0COOEHHO €CJIH JOHHBIE OTJOXKEHHA pBIXJble, HecBA3Hble. A Takoro
pasjieleHHs UCIIOIB3YIOTCA PasJIvyHble MMPUCTIOCOONIeHHS, HAPUMED, 2IeKmpo-
ocmomueckuti Hooie (TWIbOTHHA). Ero NpHHIAN OeficTBHA OCHOBaH Ha 3JieK-
TpoocMoTHdeckoM noseaeHun raud (Hakanson, Jansson, 1983). Ecnu riauge
IIOMECTHTH B 3JIEKTPUYECKOE HOINE, TO NOPOBEIE (BHYTpeHHHE) BOABI MOTEKYT
K OTpPHUATEIFHOMY JJIEKTPOLYy. DIEKTPOOCMOTHYECKHH HOX OYeHb MpOCTO#
MHCTPYMEHT, TMIILOTHHA TeXHUYecKH ycTpoeHa 6onee cnoxHo (puc. 2.9).

=

" HeonHopal, HOCT U ” ” H;Mumvu ”

Puc. 2.9. CneupraneHoe ob6opyaoBaHue s pasjeieHus KooKy J] Ha Tonkue cion.
BepxHuil pucyHOK: 3J€KTPOOCMOTHYECKAs [HIHOTHHA:
A — pexyuuee ne3sue; B — BHyTpeHHAs pamka; C — I0JIOKHTE/ILHBIH NIEKTPOL;
D — snexTpoocMoTHYECKHH HOX; E — BBIIPIMHTENb.
HwxanH prCYyHOK: g — pa3pe3anne KOJOHKH JOHHBIX OTJIOKEHHH ¢ IOMOILIBIO 3IEKTPOOCMO-
TAYECKOro HOXAa, HAYUHAS C 0JJHOTO KOHIA (YKa3aHO CTPeNKaMu);
6 — napanieNnbHOe pa3pe3aHye KOJOHKH C TOMOINBIO 3NeKTPOOCMOTHYECKOH IMIBLOTHHES
(Hakanson and Jansson, 1983)
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Jle3BHe THIBOTHHBI CITyXHUT OTPHIIATENBHBIM JNIEKTPOZOM, a JIoNaroyka, Io-
Mel@eMas B KOOHKY JOHHBIX OTIOXEHHH, — NONOKHTENBHBIM. DJIEKTPOOCMOTHYC-
ckuii B eKT co31aeT HA JIe3BUM TOHKYIO BOJHYIO CMa304HYIO IUIEHKY, KOTOpas
TPENATCTBYeT CIMMAHMIO HacTH4EK JOHHBIX OT/IOXKeHHH. Jlessre xopowo pabotaet
¢ FOMOTEHH3HPOBAHHBIMA [TTMHAMH M PBIXJIBIMH, HECBA3HBIMM JOHHBIMH OTJIOXE-
HHSMH, KOTOPbIE MOTYT GBITE GEICTPO paspesaHbl IpH HanpkeHuu 20-30 B u cuse
toka 1-3 A. Jlna mecka HeoGxomuMo Gonsiuee Hampskerue — 4080 B. Dnektpo-
OCMOTHYECKMI HOX He MOXET ObITh NPUMEHEH MpH HCCIEAOBAHMH XUMHIECKOro
COCTaBa MOPOBbIX BHYTPEHHUX BOJI, TIOCKOJIEKY ACHCTBHE TIONOXKUTENBHOTO 3apaaa
371eKTpO/ia IPHBOIHUT K BEICBOOOXK/IEHUIO HOHOB METAITIOB.

Ipucnocobnenue ONR paspe3aHUs  KONOHKU OOHHBIX omutosicenunt
Ha MoHKue ¢ou, KOTOpoe TIpECTABIAET OO0 MUIEKCHITIACOBBIH [IEHAI 3a/laHHOH
TONIMHEI C OTBEPCTHEM B LIEHTPe A/IA 06pasiia IOHHBIX oTiIoXKeHui (puc. 2.10).
JlBe CKONb3SILAE NOKPOBHBIE TUIACTHHKM NPEIOXPAHSIOT paspe3aeMbiii 00pasel
OT BO3/IYILHOTO 3arPA3HEHUA.

Puc. 2.10. lipucnocobenye g pa3pe3aHus KOJIOHKM AOHHBIX OTJIOXEHHHA Ha TOHKUE CIOH.
A: 1 — IIEKCUITIACOBBIN NEHAN, 2 — KIOBETA; 3 — MOPILEHb,
4 — HaKOHEYHHK TIOPIIHS C YIIOTHATEIBHBIM KOJIBIIOM; 5 — 32XKHM;
6 — KOJIECO PErY.IMPOBKY YCHIINS BEITECHEHHA KOJIOHKH JIOHHBIX OT/IOXKEHUH.
B: | — MJIEKCHIJIACOBBIH TIEHAN; 2 — OTBEPCTHE AN 06pasua;
3 — cxonp3smHMe NokpoBHbIe Iiactuuky (Hakanson, Jansson, 1983)
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Memood 3amoparcusanun cyxum asdom (Renberg, 1981). MoposunsHyio
kamepy (puc. 2.11), 3amoNHEHHYI0 CYXHM JBAOM H OJTaHONOM (CIIHPTOM)
Ha TPOCE OIIyCKAalOT B HOHHBIE OTJIOKEHHA, KOTOpBIE NPUMEP3aloT K NepeaHen
CTeHKEe INPUMEPHO B TedeHMe Monyyaca (TOJUMHA 2—4 CM B 3aBHCHMOCTH
OT XapaKTepa JOHHBIX OTIOXeHHH). Paznnuns B uBeTe sy4ilie IPOCMaTpPHBAIOTCA
B CBEXHX HOHHBIX OTIOXeHHAX. CIOUCTas CTPYKTypa CTAHOBUTCA Oolee 4eTKO
BHIp@XEHHOHM [IOCIe BBICYIIHBaHMA B TedeHuwe 1—2 Hexmens. Korma obpasen
Ha4HEeT TaATb, CJIOH JIETKO OTAENAIOTCS C IIOMOIIBIO HOXA.

S A S

N
8
N
50-100

<6

Puc. 2.11. Cxematnunoe H306paxenHe MOPO3HIBHON KaMEPEI
(pa3mepsI janbI B canTumeTpax) (Hakanson, Jansson, 1983).
Buji cnepeaw (A): 1 —manens Ana HaMep3aHMs IOHHBIX OTNOXEHUH; 2 — KPBIILIKA;
3 — cpepuyeckuit xianan; 4 — pe3WHOBBIE 3aCTEXXKH: 5 — PyKoATKH. Bua cboky (B):
6 — matpy6ox. Paspe3 Buna c60ky (C): 7 — KyOUKH CyX0ro Jibjia: 8 — JIOTOK 13 JBOMHOM (aHeph;
9 — npyXuHa, CAeNaHHad W3 CTANbHOTO JNCTa; 10 — CBUHUOBBIN yTAXKenurensb, 11 — kuib

Ha cnou Tonmie 1 cM KONOHKAa JOHHBIX OTJIOKSHHUH B OOJIBIMIHHCTBE CTy4a-
€B MOXeT ObITh pa3feneHa 0e3 UCIONB30BAHHUS CIEHAILHOrO 060pyAOBaHMS.
BaxHo, 4T00B! C/IOM GBI JOCTATOYHO TOHKMMHM, B IIPOTHBHOM Cllyyae MOXET
66ITh NoOTepsHa BaxkHas wuHbopMauus. B osepax ceBepa (PeHHOCKAHAWM,

HarpuMep, CKOPOCTb OCajKoHaKomieHns pasHa ~1 mm/roz (Norton et al., 1992,
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1996), u, ecnu pa3nesaTs KOJOHKY JOHHBIX OTJIOXEHUH Ha 3, 5, a TeM Gonee
10 cM, To 3To 6yIyT MpoGBl DOHHBIX OTJIOXEHHH, KOTOphble HaKaIUTUBAIHCh
B Teuenue 30, 50 unu 100 net. Takue npo6I He npueMITEMbl VIS 60JILIIMHCTBA
oporpaMm IO HCCIIEJOBAHHIO 3arPA3HEHUA M OIICHKE TI€03KOJIOTHYECKOro
COCTOSIHUS BOJHBIX OOBEKTOB.

B Hucruryre mpoGnem npomsiuviesHoi skonorun Cesepa (MUIISC)
Konsckoro HayuHoro uentpa PAH ans xapakrepucTuky cOBpEMEHHOR Harpys-
KH 3aTPA3HAIONIAX BEIeCTB Ha BOAHBIE 0OBEKTHI BO BCEX, HCCIEAOBAHHAX B Ka-
yecTBE CTAHIAPTHOrO HCIIONB3YeTCS BEepXHUH CAaHTHMETpOBBIA cioit (0—1 cM).
Jina nocieAylollero pasjieieHns HCIoNb3YIOTCS CaHTHMeTpoBsle ciiod. CaMmble
ryGokue ciion B KoJOHKaX (06srMHO B MHTepBane 20-30 cM) oTpaxaloT Mpu-
pozHble GOHOBBIE CONEPXKAHUA BEIIECTB, TaK KakK 3TH CJIOH 00pa3oBaluch Gonee
200 net oMy Hazax (Norton et al.,, 1992, 1996), T. e. no Hayala HHIYCTpHAJb-
HOI'0 OCBOEHMS CE€BEPHBIX PETHOHOB.

Jlis pasieneHus KONOHKH MUCIIONb3YEeTCs U3BIIEKAIOIMH IITOK, COCTOSAILHH
13 CTANTBLHOTO TIpyTa AHAMETPOM 5 MM, Ha KOTODBIA CBEPXY KpeHHTCS IUIOTHO
npurHaHubii auck (puc. 2.41), u nuauEAp (T. €. 06pe3ok TpyOKH, W3 KOTOPOH
H3rOTOBIIEHA caMa TpyOka JIs oTOOpa KONOHKH JOHHEIX OTIOXEHHI) BBICOTOH
20 MM, Ha KOTOpbIf HaHecena pucka 10 mM. [lepex BBIZaBINBaHMEM KOJIOHKH
JIOHHBIX OTJIOXKEHMH N3 BepXHeH YacTH TPYOKH MpH MOMOILUM CHIMKOHOBOIO ILIaH-
ra yILIOT BblLIEAEKAILYI0 BOAY. KonoHKa JOHHBIX OTIOXECHUH M3 TPYOKHM BbI-
JAaBJIMBAETCS IUTOKOM ¢ JucKoM. ITpy 5ToM LpIMHApOM OTMepAIOT 1 cM BblBUIae-
MO#l KOJIOHKH. 3aTeM OTCEeKaTeNleM, H3rOTORIEHHBIM M3 IUIACTMHKH TOJILIMHOM
1-2 MM 13 JiH060T0 OJMMEPHOTo MaTepuaia (HaupuMep, NOIHXJIOPBHHIIIA), OTPe-
3310T MOCTYUMBIIMH B LUUTMHAP 0Opasell M NEPEHOCAT ero B IONMITHICHOBBIMA
naker, ecid obpasell 6yAyT aHATM3HPOBaTh Ha COACPXKAHUE METAUIOB, WM B CTEK-
JISHHYIO, METALTHYECKYI0, (pappopoByIo Mocyndy, ecu obpasell HEOOXOUMG PO~
aHAIM3UPOBATh Ha COJIEPXKaHHE OPIraHHYECKHX COSANHEHIH.

2.2.6. Cedumenmoynosumenu

CeIMMEHTOYIOBHTENH — 3TO OTHOCHTEJIBHO TIPOCTHIE YCTPOMCTBA, UCTIONb-
3yloLirecs B OCHOBHOM JULA ONPeeNIeHHA II0TOKA OCEAIOIEro Ha IHO BOJ0OEMa
MaTepuaia, KOTOPBIi 3aTeM CIIyXHT OCHOBOH 1 0Opa3oBaHHA AOHHBIX OTIO-
KeHMH, a TaKXkKe B IPOrpaMMaX MOHHMTODPHHIa OKpyxatwjuedl cpeasl. Cymie-
CTBYIOT ClleJyIOLIHe THIIEI CeIMMEHTOYIOBUTENEH.
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Honuste cedumenmoynosumenu (puc. 2.12) npeacTapisior coboi eMxo-
CTH [UIA yNaBJHMBAHMA OCAXHAIOLIMXCSA YaCTUL M YCTaHABJIHBAIOTCA: a) Ha HE
un 6:1M3K0 Ko JHY; 6) BhIille JHA BOJOEMa, B BOJHOMH TOJILE.

Puc. 2.12. JloHHBIH cCANMEHTOYNOBUTENb C TATbIO TPYOKaMH:
1 — npeHaxcHbIe OTBEPCTHY; 2 — crabunnsartop (Hakanson. Jansson, 1983)

JloHHBIE CeIHMEHTOYIIOBHTENM YCTAaHABIMBAIOTCA B 30HAX aKKyMYJALMH
TOHKOAMCHIEPCHOr0 MaTe€pHana, ri€¢ OHH MNO3BOJIAIOT MHOJYYHUTH HH(bOpMalll’llO
O HAaKOMNJICHUM MaTepuaja ¢ BBICOKOH JOCTOBEPHOCTBHIO.

Cedumenmoyio6umenu, npuKkpenientsle K 6yam, GbIBAlOT IBYX BHOOB —
3aAKOpPEHHbIC 1 cno6ozmonnasaloume.

CennMeHTOYNOBHTEND NIPEACTABNIAET COOOM ammapaT ¢ pa3sAM4HBIM KOJIH-
YECTBOM €MKOCTeH JUIL YJIABJIMBAHUA OCAXJAMOUIUXCS 9acCTUl, TaKUX, HalpH-
Mep, KaK BOPOHKa, uimHAp H OyThuika. B Bogoemax cyiiecTRByeT IMOCTOSHHBIH
BEPTHKATBHBIA IOTOK OCaXAaloImuXcs 4acTHI. CKOpOCTh BEPTHKAIBLHOIO OCa-
XIICHHA YaCTHIl B HECKOIBKO pa3 MEHbII€ CKOPOCTH UX F'OPHU30HTAJIBHOI'O NEPE-
MeileHus. B 03€pax MEJIKUEC YaCTHUIBl OCEeNaT O4YCHb MEANICHHO M NOA Ien-
CTBHEM CHJIBI THXKCCTU 3aHOCATCA BHYTPH eMKOCTeH Ceﬂl/lMCHTO)’JIOBHTeHeﬁ,
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rAe HCYe3aeT TOPU3OHTANBHOE TEHEHHE M CYLUECTBYIOT YCJIOBHMS TOJBKO s
BEPTHKANBHOIO MepeMeLleH)s YacTHI, YTO M MPUBOJMUT K OCAXIEHHIO YaCTHLL
Ha AHO cocyna. ®akTopamy, onpefessoIUMH OcaX/eHue, SBISIOTCA: THAPO-
JMHAMH4€CKHE YCJIOBHA BOKPYT €MKOCTeH (JJaMHHApHOe WK TypOyJeHTHOe Te-
4eHue), HopMa EMKOCTH M KOHLEHTPALUA YACTUL] B EMKOCTH.

Haubonee 4acTo HCIoab3yIOTCA 3aAKOPEHHbIE CEAUMEHTOYIOBUTENH, NPH-
KpenyenHble K 6yam (puc. 2.13). OHH ycTaHaBNMBAIOTCS Ha AKOpE W NPUKpeI-
JAI0TCA K TPOCY, PACTAHYTOMY MEXIY SKOPEM M [TOBEPXHOCTHBIM WIJIM MOAMO-
BepxHOCTHBIM Oyem. [loamosepxHocTHeiii Oyii JomkeH OBITH MOMeIeH
Ha riryOKHy HIDKe BIMAHHA BoNH. OfHA WIM HECKONBKO eMKOCTEH MPUKperUis-
J0TCA K TPOCY Ha 3aJlaHHOH I1ybuHe Ha pame. Heo6xomumo, 4yTo6bl €MKOCTH
Haxo[nach B BEPTUKAILHOM IOJIOKEHHH, YTO JOCTHIaeICs, HalpuMep, ¢ 1o-
MOMIBIO CTabHIM3aTOpA.

Puc. 2.13. 3asxopenslit ce IMMEHTOYNOBHTEIIb, IPHKPEILIEHHEH K Gyi0
(Hakanson, Jansson, 1983):
1 — BepTmor; 2 — KapaHHad MojIBecKa; 3 — BpallaloIasiCcs OCh; 4 — yTsXeluTelb

Jlounsle ceauMenToysoBHTeNH (pUc. 2.12) creayer ycTaHaBIMBaTh B 30HE akK-
KyMyJALMH Ha DTyOnHe HyDKe BIMAHKA BOMH. OOpalyaTscs ¢ ceqUMEHTOYIOBUTE-
JIAMH CIEAyeT OYeHb OCTOpoxHO. EMKOCTH Iocne mogpeMa ce/IUMEHTOYIOBHTENA
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00A3aTeBHO NPOBEPSIOTCH HA MpEeAMET HeHapYIIEHHOCTH NOHHBIX OTIOXEHHH.
Eciv HapyImeHHs BU3YalIbHO He HaGo#aloTcs (BOJa Hajl OCEBIIIMM MaTEPHAIOM HE
MyTHasi), By HaJl CelMEHTaMH MOXKHO CIIHTB uepe3 cidoH. Eciu Bo BpeMs OB~
eMa CeUMEHTOYJIOBUTENA NOHHEIE OTIOKEHUs OBUTH HapyIIeHH!, TO 0Opasell B lie-
JIOM TpesicTaBiseT coboil obly1o Maccy BOABI M B3BEILEHHBIX YacTHLL. Jaxe B Tex
CIyJasx, Korja ceTUMEHTOYIOBUTENb MOJHAT ¢ HeHAPYILICHHBIMH JOHHBIMH OTIIO-
JKeHWIMH, CYIIECTBYET HECKONEKO CTelMUYecKHX NpobIieM, CBS3aHHBIX C METO-
IIMKOH HUCCIIEAOBAHHSA C IIOMOIIBIO CEMMEHTOYIOBHTENEH.

1. Ilpo6iaemMa CcOXpaHEHHA HMCXOHBIX KonueHTpafxuﬁ 3JIEMEHTOB M Be-
W[ECTB, COXPaHeHMA (KOHCEPBAalMM) M JKCIO3UUHMH (BPEMEHH BBLIEPXKKH)
HaKOIUTEHHOTO B CEUMEHTOYJIOBUTENle MaTepHana. Y CTaHOBIEHO, YTO MOTeps
MarepHaia 3a iBe Helelu MoXeT focTurath 10 %. 310 xacaercs TakMx IHapa-
METpOB, KaK CYXOH Bec, COAepXKaHHe yriepona, a3ora, ¢ocdopa. ITa moreps
MaTepHaia MOXET pacTH ¢ yBeiudyeHHeM BpeMeHH Bhimepxku (Hakanson and
Jansson, 1983). ITpo61eMa cOXpaHHOCTH HAaKOILIEHHOTO B CETMMEHTOYJIOBHTEIE
MatepHaia 0 CUX Nop MONHOCTHIO He pelleHa. Eciu BpemMs MOCTaHOBKH Ce/u-
MeHTOYJIoBUTeNs MeHee 10 e, To coxpaHeHUS He TpebyeTcs, ecliM 3TOT CPOK
Gonplile, TO MOTYT BO3HHKHYTH Gonpline NpoGieMpl, MOCKOIBKY It NPEoT-
BpallleHHs T0TepH MaTepuala MoTpefyeTcs MpUMeHeHHe (QUKCAaTOpOB, HalpH-
mep, HgCl,, NaCl, dopmamuua, mrorons u ap. CylecTByer, 0JHako, MHEHHE,
YTO ClemyeT u3derars MpUMEHEHUA MOOBIX HHKCATOPOB.

2. JIo HAcTOALIEro BpeMEHH HE PelleHbl H, BEPOATHO, Ellie /I0roe Bpems
He OyAyT pelieHs! MpobieMbl, Kacalolyecs pacCTaHOBKH CEIMMEHTOYJIOBHTE-
e, UX MapKHPOBKH, XKeCTKOTo (PHKCUPOBaHHA B MecTe ycTaHOBKH. OcTatoTcs
npoGJyieMbl ¥ B OTHOIUEHWMH H3NHIIHE JIIOOO3HATENBHBIX JIIOAEH, KOTOpbIE J10-
CTAIOT CEIUMEHTOYJIOBHTENH ¥ TeM CaMbIM HAapyIDAalOT MPOLECC HAKOIUIEHHSA
MarepHana B HUX.

ITocneguue aBe NpoGNEeMbl He CBs3aHBI C METOAMKOH M KOHCTPYKLMEH
CEeJIMMEHTOYIOBUTENEH, ¢ HUMM NPUXOAMTCS CTANKMBAaThLCA NPH TPOBEAECHUH
JIONITOBPeMEeHHBIX MOJIeBBIX HCCIeN0BaHUH.

2.2.7. Oméop npob6 nopossix 600

BiiakHOCTbL OBEPXHOCTHBIX JOHHBIX OTIOXKEHHH HaXOQuTCs B Npejeiax
ot 30 1o 50 % B MHHepaIbHBIX NOHHBIX OTJIOXECHUAX TEPPHTOPHH 3PO3KH,
a B 30HaX aKKyMYJLILMH TOHKOAUCNIEPCHOrO Marepuasa ¢ BHICOKHM COZEpIKaHUEM
OpraHUKH OHa yBemyuuBaeTcd 10 95-99 %. YacTs BOABI B AOHHBIX OTJIOXKEHUAX
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BXOJMT B COCTAB KPHCTANIMYECKOH penIeTKH MHHEPAJIOB HIM HAXOJUTCs B BHIE
TOHYANILEH [UIEHKH, aACOpOUPOBaHHON HA NTOBEPXHOCTH YACTHI] JOHHBIX OTJIO-
xeHui. OcTankHad YacTh COCTABIAET MOOGMIBHYIO XKHAKYI CpeRy, KOTOpas
OKpYXaeT YacCTHLbl HOHHBIX OTJIOKEHHA H y4acTBYeT B OOMEHHBIX IIpolieccax
MESKNy B3BEIUEHHON U PacTBOpeHHOH (a3aMu, MEXIY AOHHBIMA OTIOKEHUAMU
u BoAHOH Tomued. OT60p M aHAIN3 3THX TaK HA3BLIBAEMBIX NOPOELIX, HIIH TIPO-
MEKXYTOYHBIX, BOJ OYEHh BaXeH NPH HCCIEAOBAHHAX, KACAIOLIAXCA PeaKuui
MPEBpAlleHs B AOHHBIX OTIOXKEHHAX, U B H3Y4EHUH oOMeHa 3IeMEHTOB MM
COeMHEHUH Uepes IPaHHILY pa3iena BOAa — JOHHBIE OTIOKEHHA.

Metogri ot6opa mpo6 HOPOBBIX BOJ M PacTBOPEHHBIX B HHX BELIECTB
U3 JOHHBIX OTIOXEHHHA IOJPA3/IeIAIOT Ha TPH IPYINbLL HEeHTpUYTHpOBaHHUE;
OTHKHM MPH BEICOKOM JaB/IeHHH, WIH BaKyyMHas (HIbTPAIMS; AHATH3.

Heo6xoaMo NOI4ePKHYTh, YTO B 3aBACHMOCTH OT METOHKH 0T6Opa Ipo6
MOXHO ITOJYYHTE TONEKO 25-50 % oT obimero colepxanus BOLBL M 94TO pezyiib-
TaT B OTHOIICHHH XMMHYECKOrO COCTaBa MOXET ObITh COBEpLIEHHO Pa3HBIM.
Kpome Toro, pe3ynbTaTsl XMMHYECKOTO aHANM32 IOPOBBIX BOJ 3aBHCAT, INaB-
HBIM 00pa3oM, OT NpaBHILHOM IOATOTOBKY HX K NPOBEACHHIO aHATH3a.

Takum 006pa3oM, XapaKTepHCTHKA HOPOBBIX BOJ OLpPEAEISETCS METOAOM
oT60pa mpo6 M OPOGONMOATOTOBKH, a.HHTEpPNpPETALHs Pe3yNbTATOR PasIUIHBIX
MCCIICAOBAHNN W WX CPABHUTCABHBIH aHaNU3 AOMKHB! GBITh NPOBEAEHH € CO-
OnroicHIEM HEOOXOUMBIX MIPeABAPHTENLHEIX YCIIOBHIL

Kak 65110 OTMEHEHO BBILIIE, CYIECTBYIOT CJIEAYIOIIHE METOIBI H3BICUCHHA
TIOPOBBIX BOA M3 IOHHBIX OTJIOKEHH.

Henmpudgyzuposanue — oxuH 13 caMbIX NPOCTEIX METOAOB MOIyHEHHS
noposbix BoA. On wucnonesyerca s GeicTpoil o6paGoTku obpasua, Koraa
TpebOBaHHA K TOYHOCTH H CXOIHMMOCTH Pe3y/ITAaTOB HE O4YeHh BpIcokue. LleH-
TpuyrMpoBaHye YaCTO BHI3BIBAET NEPEMEIMBAHME TOHKOFO B3BELISHHOTO He-
PACTBOPUMOIrO MaTepHaia (4To, OAHAKO, MOXET GBITH MUHUMH3HPOBAHO TOCHE-
ayowed QuibTpauMeil) ¥ XHMHYECKHe W3MEHEHHsS BCIEACTBUE, HANpUMeEp,
OKHCJIeHUA 06pasiia M1 H3MEHEHHA ra30BOr0 PaBHOBECHA.

Quavmpayua — Haubonee YacTo UCHONb3YEMbli METOJ MONyUeHHA 06pas3-
OB IOPOBLIX BOJA. PaspaboTaHo HeCKONBKO THNOB J1aGopaTOpHBIX YCTPOWCTB
o npubopoe 1 paboTHl in situ.

Cospemennoe naboparopsoe o6opyaoBaHue AL $UIbTpaLMU NOA jaBie-
HHEM paboTaeT 0OBIYHO B YCIOBHSX a30THOM ra3oBOH KaMephl, 9TO NO3BONSET
u36eXaTh OKHCNEHHA 00pa3na B IPOLEcce OTAENSHUS TIOPOBLIX Box. Martepual,
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OT/ieNAeMbIil M3 MOHHBIX OTJIOXEHHH, ONpejesseTcs MOPUCTOCTHIO (QHIBTPA;
Ans GUIBTPalMK TOPOBHIX BOZ YAacTO MCHONB3YIOTCA MeMOpaHHbIe (QHIBTpEL
¢ pasmepoM 1op 0,45 MKM.

OnHuM w3 THNOB 0GOpyROBaHUs AN GUIBTPaUMK TOJ JABICHHEM ABIA-
forca npecc-gpopmsel. Ha puc. 2.14 npuBeseHo cxeMaTHdyeckoe U300paKeHHe
nipecc-(hopMbl, 060PYAOBaHHOM BITyCKHEIM OTBEpCTHEM /I Tasa. Bricokoe gas-
JeHHe IeUCTBYET Yepe3 pe3HHOBYIO MeMOpaHy Ha oGpasel| AOHHBIX OTIOXEHHH,
KOTOPHIH M30/IMPYETCA OT CHEMHOM KacceTsl. [IopoBEIe BOJbI BHayale MPOXOJAT
Yepe3s TIepBHIH IPpyObIi BCIIOMOraTeNnbHEIH GUIBTp, 3aTeM — depe3 TOHKHH MeM-
Opauublil. I'1aBHBIA HeNocTaTOK 3TOW mpecc-GopMBI — NepemelinBanyie npod
MOPOBBIX BOJ, KOTOPOE MOXET BO3HMKHYTH NpPH HM3MEHEHHH TeMIepaTypbl
M JaBJICHUs TIPH TPaHCIIOPTHPOBKe MpoObI 0T BojoeMa 10 nabopatopun. UTo6w!
MHHHMH3HPOBATE TOT HEJIOCTATOK, OTOHPAIOT MPO6E! MOPOBBIX BOJ in situ, UL
4ero 0OBIMHO MCTIONB3YeTCS 30H, BHEAPEHHEIH B JIOHHBIE OTIOXKEHHUA.

15

-y 4

5 10 em
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~

Puc. 2.14. CxemaTuyeckoe n3o0paxeHue npecc-(hopmsl 18 NONYUCHUS IPO6 MOPOBBIX
Bon (Hakanson, Jansson, 1983):
1 — BepXHAA 3KUMHAA TINTA; 2 — KPBIUIKA; 3 — BNYCKHOE OTBEPCTHE JIA Ta3a;

4 — KoBIO; S — pe3uHoBas AHadparMa; 6 — KacceTa AJI1 AOHHBIX OTIOXCHHUH; 7 — NepBHIil
BCIOMOTATeNILHBIA PUIBTD; 8 — BTOPOH BCIIOMOraTeNnbHEIN GUIBTP, HAKIICEIHBIA Ha KacceTy
3MOKCHAHBIM KieeM; 9 — konbLo; 10 — MeMOpanHbiii dwistp; 11 — yaepxusarommii 5kpan;
12 — 6a3a; 13 ~ 0AWH U3 YyCTaHOBOYHEIX BUHTOB; 14 — CTOK MOPOBHIX BOA;

15 — HYXKHAA 32KUMHAg [UIATa
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3oHz, B XOTOpOM NMPoHa MOPOBKIX BOA MOCTYNAET B TPYOKY Mociie MpoXoxk-
IeHuA uepe3 QUIBTP, 10Ka3aH Ha pHc. 2.15. Jasnenne, Heobxoaumoe s npo-
XOXKACHUS TIOPOBBIX BOJI Yepe3 GUILTD, co3aaeTcs noj AeHCTBUEM CTATHYECKO-
ro JaBI€HHs HA JHE BOLOEMa HJIM NPH NOMOIUH BaKyyMHOTO 0GOpYAOBaHMS,
CBA32HHOrO ¢ OTGOpPHUKOM. [liA NPENOTBPAIICHHS OKUCICHHUS annapar 3anoji-
HAETCA a30TOM /IO YCTAaHOBKM Ha 1HO. Ammapar paspaboTaH mis paGoThl
Ha MeJIKOBOJHBIX akBaTopusax (mo 10 m).

—

—] fov 1.2 cn

"
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Puc. 2.15. Cxemarnyeckoe H306paxenne OTGOpHHKa Ipo6 NOPOBEIX BOA in situ
(Hakanson, Jansson, 1983):
1 — KOpIyC € KONBIUEBBIM CANbHUKOM; 2B — BakyyMHas inHus kopnyca; 3E — Bhinyck;
4 — py4HOH TPEXHAIPABIIAIOWHMHA BEHTHI; 5 — KOJIBLIEBOM CANBHUK; 6 — BUHT, CBA3YIOLIMH
€ MOTIABKOM; 7 — KOJIBLIEBOH CabHKUK; 8 — Tpy6Ka, JUIHHA KOTOPOM PEryUPYeTCA B 3aBHCH-
MOCTH OT M3MEHEHHS ITyGHIILI Blle/IpENHs B JI0IHEIE 0TH0Xelns; 9 — drmTp, 10 — Tpybra

HAuanu3 — 0OCHOBaHHBIX Ha 3aKOHax NU(PPY3UM METOX OUMCTKH KOJUIOMI-
HBIX PacTBOPOB OT IpUMECEH BEIIECTB, HaXOAAIMXCA B COCTOSHMM HCTHHHOIO
pacTBopa. Janu3 OCYLUECTBIAETCA C MOMOWIBI0 MeMOpaHbl, [Opbl KOTOPOH
TIPOHHILAEMBI [UIS MOJIEKYIAPHO-PACTBOPEHHBIX BEILECTB (3JEKTPOIMTOB), HO
HE NPOITYCKaOT KOJUIOMAHBIE YaCTHUbL. ﬂ}{anus 3HAYHUTEIIBHO YCKOPACTCH B I10CTO-
SHHOM DJIEKTPUYECKOM I10JI€ ¥ HA3bIBAETCA B 9TOM CIIy4ae 3MEKTPOANAIH3OM.
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Ot6opHuK, OCHOBAaHHBIH Ha AHaM3e, NpeCTaBiIieT coboi KaMepy, 3aIo-
HEHHYIO AMCTHIUTMPOBaHHOM BojoH. Ero ycraHamumBaloT in situ Ha moBepx-
HOCTb JIOHHBEIX OTJIOXEHMH, KaK [10Ka3aHO Ha pPHC. 2.16, H OCTaBJIAIOT Ha BpeMH,
HeobXxoanuMoe JUIA JOCTHXXEHHS PaBHOBECHS, T. €. 40 TeX Iop, TI0Ka KOHUEHTpa-
LU PACTBOPEHHBIX COCTABHBIX YacTeil B KaMepe JMasin3a He CTAHET PaBHOW MX
KOHLEHTPalMy B OKpYXalOIeH MopoBOH BoAe (OOBIYHO OBIBaET HOCTATOYHO
OIIHO¥ HeJesnn).

1/
DBOHHLI €
OTNOXEeHun

Puc. 2.16. CxemaTtieckoe H306paxenue oTOOpHKKA IIPOS OPOBKIX BOJL C IOMOLIBIO AXANH3A
(Hékanson, Jansson, 1983)

C 4cnonb30BaHHEM 3TOTO METOA MOXKHO TOJYYMTh OYEHb YHCTHIE OOpas-
1pl, CBOOOHEIE, HANPHMeEp, OT KOIOHMAHOrO Marepuana. Ilocne HexoTopow
MotnduKalH OTOOPHHK MOXHO MCIIONB30BaTh AN OTOOpAa PaCTBOPEHHBIX Be-
IIECTB B MOPOBBIX BOAAX ONHOBPEMEHHO M3 HECKONLKHX CJIOEB JOHHbIX OTJIO-
xenuit. IIpuMeHeHHe 3TOro MeTona MPEANOYTUTENLHO, €CIM HeoOXOMUMO
onpo6oBanye TOBONBHO GONBINOTO MHTEpPBaia JOHHBLIX OTIOXEHHH, a Takoke
[IpY aHaTH3€e KOHLIEHTPAL|K PaCTBOPEHHBIX ra30B B IIOPOBHIX BOJAX.

2.2.8. IIpumep ombopa npo6 nopoewix 600, 636eUieHHbIX Yacmuy
u OorKbIX omnodicenuit ¢ 03. imanopa (Konvckuis nonyocmpos)

B xauecTBe mpuMepa MOXHO IPHBECTH METOAMKY 0TGOpa Npo6 MOpOBBIX
BO/1, B3BEIUEHHBIX YAacTHIl M JOHHBIX OTJOXKEHWH, IIPUMEHABILYIOCS NPH KOM-
IUTEKCHOM HCCIIEOBAHHH I'€OXMMHUYECKOH MUIPalMK 3/IEMEHTOB B cy6ap|c'rme-
ckoM 03. MManapa (Mouceenko u ap., 1997a, 6).
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IMpo6El BoABI HAa CTaHUWMHM MOHHTOpHHTa 03. MManzpa ¢ ¢ukcupoBaHHOH
ITy6HHbl OTOHPATHCH CHITHKOHOBEIMH LITAHTAMH C TIOMOIIIBIO IOPTATHBHOTO IEpH-
CTaNBTHYeCKoro Hacoca hupmel Masterflex® B 25-NHTpOBbIe NIOMHATHIIEHOBEIE KOH-
TeliHeph! U TPaHCTIOPTHpoBaNKCh Ha 6woctammo MITTIIC KHI PAH, pacrono-
JKEHHYIO B 4 KM CEBEPO-BOCTOYHEE OT CTaHIuH 0T60pa npo6. Boaa dunstporanace
B TeyeHHE OJIHOrO Yyaca ¢ MOMEHTa oTbopa uepe3 4HeTblpe (unbTpa QUPMED
Millipore®”. ®wisTpsl, HMelonme uametp 142 MM u mopsl pasmepom 0,45 MiM,
YCTAHARIMBATHCE B TIONHYIJICPOMHKIN Jiepxarens ¢pupmbi Geotech®. Jlo anammsa
(UIETPBl XPaHUITUCh B INIACTHKOBBIX KOHTEHHepax B xononunsHuke. s onpene-
JIeHWS COJePXKaHKs B3BEIIEHHBIX YacTHI| Npoby Boxpl o6beMoM 1,5 11 ¢ Kaxzaoro
ypoBHs (UILTPOBANH HEPe3 QMILTPHL MameTpoM 46 MM C NOpamMH pasMepoM
0,45 MxM. [locie GUIBTpallH BOXY COGHpany B IONHITHIIEHOBbIE OYTHUIKH HHp-
Ms1 Nalgene” 06beMoM 1 11 1 60 M1, KoTopBIe 10 0T60pa POOE! GBLTH 06paGoTaHE!
KHCIIOTOH 1 JBaXIBI OTIONIOCHYTbI 03€pHOM BOJIOM. IIpo6e1 BoBI 10 aHaNM3a Xpa-
HIWIHCH B XONOAWIBHAKe NpHU Temnepartype 4 °C.

KoJoHKH JOHHBIX OTJIOXEHHH Ha CTaHIMH MOHHTOPHHTa 03. MiMaH/ipa B3STHI
OTGOPHHUKOM KOJOHOK JOHHBIX OT/IONEHHH OTKPLITOrO rPaBHTALMOHHOIO THIA
(BHYTpEHHHU# HaMeTp 44 MM) ¢ aBTOMATHIECKH 3aKphiBalomeiics auadparmoii.
Ot6opHUK, M3rOTOBICHHEIH M3 IUIEKCHIaca 1o obpasny, paspaGoTaHHOMY
CkorxefimoM (Skogheim, 1979), mno3Bonun TpaHCIOPTHPOBaTh KOJOHKH
g UITIAC uny B pacnonoxeHue NONCBOH 0a3bl HEHAPYIUIEHHBLIMH IS Aajlb-
Hejimero mocyoiHoro pasxeneHus. KonoHku 65UIH paszfeeHs! Ha ciiod 1o 1 oM,
MOMEIICHbl B TOJHSTUIICHOBBIE KOHTEHHEpPhl M OTIpPABICHBI B XHMHKO-
aHAJIITHYECKYIO J1aGopaTopHIo, Ilie 0 aHalu3a OHH XPaHHIHACH IPH TeMIlepa-
Type 4 °C.

[Mpo6s1 nopossiX BoA U3 cinoeB (-2, 46 u 8-10 cM orbupanuce Hemen-
JIEHHO TIOCJIe MO/{beMa CIELNATBHO 0TOOpaHHOH KOJOHKH INOHHBIX OTJIOXKEHHH
Ha moBepXHocTh. ITopoBEle BOAB! OBLIM OTXKATHl M3 JOHHBIX OTJIOKEHHH yepe3
MeMO6paHHbIi QUIBTP ¢ pasMepoM nop 0,45 MKM NpH IOMOILH LONHYTTIEPOHO-
ro gepxaresis GUILTPOB GUPMBI Millipore” u cobpans B 6yTLI04KM 06BEMOM
50 mn ¢upmbi Nalgene”, kotopeie npeaBapuTeNsHO OBUTH TOXBEPrHYTHI
KHCIOTHOM 06paboTke.
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3. METOJHMKA ITPOBOIIOATOTOBKH JOHHBIX OTJIOXKEHHHA
K IMATOMOBOMY AHAJIN3Y

BaxHeimuM "apXuBOM", COIEPXAIUUM CBEJCHHA O Pa3BHTHHU O3EPHBIX
3KOCHCTEM, ABIAIOTCA NOoHHBIE oTnoxeHUs ([JO), onuH U3 Hanbonee HaIeXHBIX
M IIMPOKO HCIIONB3YEMBIX METOJIOB M3yYEeHHA KOTOPhIX — AMaTOMOBEI aHamm3 (JIA)
(JIuaTtoMOBBIE BOOPOCIH..., 1974). DdbeKTUBHOCTS HCIIONB30BaHHA AUATOMOBOTO
aHaJM3a TP OLEHKE COBPEMEHHOTO COCTOSHHS BONOEMOB QOYCIIOBIEHA TEM, YTO
JIMATOMOBBIE KOMILIEKCHI, aKKyMYJTHUPYIOIIMECS B MOBEPXHOCTHOM CJIO€ TOHHBIX
OTJIOXKEHHUH, NpPEICTABIAIOT HMHTErPHPOBAHHYIO XapaKTEPHCTHKY COCTOSHHSA
BOJHOTO 0OBEKTA 32 ONpeesIeHHBIH TEPHOL.

B cBsA3u ¢ pocTOM NMOTpeOHOCTEN B JaHHBIX AHATOMOBOTO aHANK3a, CIIeH-
alACTaM IIPUXOAMTCA 00OpabaThiBaTh 3HAYUTENBHOE KOJHYECTBO MaTepHhana
(10). B HacTosmee BpeMs IIMPOKO NPHUMEHAETCS TPaAHULIMOHHAA TEXHOJIOTHA
o6paboTku npob6 ([InaToMoBhIf aHamu3, 1949). OnHoli 3 Haubonee THTENH-
HBIX [0 BPEMEHH CTaJHi 3TOi 06paGoTKM ABIAETCA yOajeHHe OpraHH4ecKOoH
cocrapisironed [0 myTeM xkunsdeHus B cCIbHBIX okucnutenax (H,0,, koHuen-
TPHPOBAHHBIX KHCIOTAX M 1p.).

Mertonuka, npumensiemas B UITIIOC, ocHoBaHa Ha COBMEILIEHHH C ITOATO-
ToBko#l mpo6 IO K XUMHYECKOMY aHalM3y Ha COAEpXaHHE PasIMYHBIX 3Jie-
menToB (Mansiesa, lenucos, 2007; Kocora u ap., 2011).

OcHOBHBIE 3TaNbI NpoBEACHHA NMpPpoUEeXYyPbI

Mertonuka o6paboTki Mpo6 AN AMATOMOBOTO aHANM3a BKIIOYAET KOM-
IUIEKC TIOCIIe/IOBATENbHBIX 3TANOB, LENbI0 KOTOPHIX ABNAETCS BhIIEIEHHE CTBO-
pOK AHaToMell M3 BMEMIAIONIETO MaTepHala (HOHHBIX OTIOXKEHHH) B MaKCH-
MajbHO YHCTOM BHAE JUIA MOCIEAYIOIIETO 3aKIIOYEHHS B IIOCTOSHHbIE
npenapatsl. Knaccuyeckas metoauka ([uatoMoBrliit aHanus, 1949) Bkmouaer
JUTITENIBHBIA 3Tall KUIAYEHHS P00 B KOHLEHTPUPOBAHHBIX OKUCIIMTENAX, IPHU-
4YeM B XOfie TNpoOUeAYpH TpebyeTcs NpaKTHYECKH ITOCTOSHHOE MPHUCYTCTBHE
M KOHTPOJb crenyanucra. HoBas MeTosnka MMeeT pAl BBHITOAHBIX TEXHOJOTH-
YEeCKHX OTIHYHH.

OcHOBHBIE 3Tanbl OCYIIECTBIEHHS NMPOLEAYPHI CBOAATCA K CIIEIYIOLIEMY.















84
4. METO/1bl OTBOPA ITPOB ®PUTOINIJIAHKTOHA

4.1. KpaTkasi XxapaKTepHCTHKA BOJOPOC/IeBbIX c000ecTB

DUTOMIaHKTOH TPEJCTaBNsAeT CO60H anbroneHo3H (coobiiecTBa BOJOPOC-
Jieii), HaXOJALIMecs BO B3BELIEHHOM COCTOSHUHU B BOAHOH Tonue. Bogopociu —
HU3IIME PACTeHHs, XapaKTepu3yolecs OTCYyTCTBHEM AU (epeHIHPOBKH Tena
Ha OCHOBHBIE OpraHbl — cTe0elb, JUCT H KOpeHb, XapaKTepHble /Ul BBICIIMX
pacTeHuil. QUTOILIAHKTOH — MepBoe 3BeHO TPodHueCKOii LENH BOAHBIX 00beK-
TOB, HTPaeT 3HAYUTENLHYIO POJIb B MOHUTOPHHIE IPECHOBOAHBIX IKOCHCTEM.

B npecHBIX BoJjoeMax eBponeicKo# qacTi Poccuu Jale Bcero BCTpe4aloTes
[peACTaBUTENH CIEAYIOLIMX KPYIMHBIX TAKCOHOMHYECKUX IPYyIII:

Otaen Ochrophyta: .

knacc Bacillariophyceae — nnatoMoBble Bogopociu;
knacc Chrysophyceae — 3010THCTBIE BOAOPOCIIH;
knacc Xanthophyceae — xenro-3eneHsle BOJOPOCIH.

Ortpaen Chlorophyta — 3eneHsIe BoZOpOCITH.

Orzen Cryptophyta — kpnTOhUTOBBIE BOXOPOCIIH.

Ortaen Charophyta — xapoBbie BOZOPOCIIH.

Otaen Dinophyta — auHodUTOBBIE BOJOPOCIIH.

Ortpaen Cyanobacteria — nuaHo6aKkTepHu (CHHE3elIeHblE BOJOPOCIIH).

Ortaen Euglenozoa:

knacc Euglenophyceae — »BriieHoBbIe BOOPOCIH.

Kunacc Bacillariophyceae Bxmouaer okono 15 Teic. BUIOB, paclIpoCTpaHeH-
HBIX B MPECHBIX BoJ0eMax U Mopsax. MrpaloT Gonbllyio poib B MJIaHKTOHE, I/ie
YacTO KOJIMYECTBEHHO NPeoliajaloT Hal BCEMH JPYTMMH OpraHH3MaMH U BbI-
3BIBAOT XKEJNTOBATYI0 OKpAacKy BoJbl (MaToMoBoe lBeTeHHe). Illupoko pacnpo-
CTpaHeHbl B CyGapKTHYeCKHX MPECHBIX Bofax. /IHaTOMOBBIE BOJOPOCIH Mpes-
CTaBJIEHbl OJHOKJIETOYHBIMU U KOJIOHHAJIbHBIMU OPraHU3MaMH CBETJIO-XKEJITOro
wiu 6yporo ysera. Xectkas 060/I04Ka JMaTOMOBBIX COCTOUT U3 KPEMHE3EMHOIO
naHuups, 6Jarogaps KOTOPOMY OHHM XOPOLLIO COXPaHAIOTCS B BUJIE HCKONAEMBIX.
IMaHUMpb COCTOMT M3 JBYX YacTel — SMUTEKH M IMIOTEKH. DNUTeKka — Gonpluas
YacTh — HA[BUTAeTCs Ha THIOTEKY, KaK KpBIIKa Ha KOpOOKYy. DKOJIOrHYecKH
rJIaBHBEIE MeCTa OOMTaHUs JWATOMOBBIX — IUIAHKTOH, OEHTOC M NEPU(HTOH.
JluaToMOBBIe eNIATCA Ha JBa Mojkiacca: neHTpuueckue (Centricae) U neHHaT-
uele (Pennatae). B miaHkTOHe nNpeoGJyafaloT NPEACTABUTENM LEHTPUYECKHUX,
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B GeHToce U nepuUTOHE — IEHHATHBIX. BEHTOCHBIE AHAaTOMOBBIE XKUBYT Ha JIHE
BOJOEMOB, HAaCEJAIOT Wb, leCYaHble M KAMEHUCTbIE [PYHTHI, 4acTO 00pa3yloT
obpacTaHus Ha TBepJbIX cybcTparax.

Knacc Chrysophyceae Bkmouaer okono 800 Bumos. Berpeuarorcs oznHo-
KJIETOUHbIE, KOJIOHHAIbHbIE U MHOrokjeTouHsle hopMsl. XpoMaTodophl okpa-
LIEHBI B 30JI0THCTHIN 1BeT. [IIupoko pacripocTpaHeHH! MO BceMy 3€MHOMY LIapy,
YacTO BCTPEYAIOTCS B YMEPEHHBIX U BBICOKHX IIMpOTaX. Pa3BUBalOTCS MpeuMy-
IIECTBEHHO B YHCTHIX IIPECHBIX BOJIaX, OCOOCHHO XapaKTEPHBI Ul KHCIIBIX BOJ
c(arHoBsIX 00J10T. MakcuManbHOe pa3BUTHE NPHYPOUEHO K XOJIOAHOMY IepHO-
JIy TMPOOUOIIOTHYECKOTO JIeTa. :

Knacc Xanthophyceae HacuuthiBaeT okono 600 Bunos. Xento-3eneHsble
BOIOPOCIH — MpPEeHMYIIECTBEHHO OOHUTAaTeNIM YMCTBIX IPECHBIX BOJOEMOB
yMepeHHBIX IHPOT. JKenTo-3e/eHble BOXOPOCTH BXOAAT B pa3IMyHbIE IKOJOTH-
HeckHe TPYNNbl — IUIAHKTOH, pexe B repupuron u 6Gentoc. Iopasnsrouiee
GONBIIMHCTBO M3 HUX — CBOOOIHOXHBYLLME (OPMBI, HO BCTPEYAIOTCA M BHYT-
PHUKJIETOYHBIE CHMOUOHTBI — 300KCAHTEIbl B KJIETKaX MPOCTEMIINX.

Ornen Chlorophyta Bkmodaer okono 5 700 BUAOB, NPEUMYLUECTBEHHO
NMpPeCHOBOAHBIX. MHOIHe MpeACTaBUTENH 3eJEHBIX BOAOPOCIedl — KOJIOHHAIb-
HbIe, MHOTOKJIETOYHbIE OPTaHH3MBI C XPOMATO(YOPAMH SPKOTO 3eJIEHOrO I{BET.
KonoHum npeacTaBnsaioT coboi peIxyioe coelMHeHHe KIeToK. B ofHuX ciyyasx
KOJIOHHHM MOTYT I0JIF0 HapacTaTh B pe3yJIbTaTe MHOIOYMCIIEHHbIX AeJIEHUH cia-
TaoIMX UX KIIETOK, pacronaraloimuxcs 6ecnopsaouno. B apyrux cmyyasx Bce
KJIeTKH KOJIOHMH 00pa3yloTCsi OZAHOBPEMEHHO U3 ONHOM MPOM3BOAALIEH KIETKH
U Jajnee B TedeHHe BCell BereTaTHBHOM )KHU3HU He JEJIATCH, a TOJIBKO pacTyT.
Takue KOJOHHHM HMEIOT OmpejeneHHYl0 (GopMy, KIEeTKH B HHX Gojee MpOYHO
COEe/IMHEHBI APYT C JpYTOM, Ha3bIBAIOTCA OHU LIEHOOHUAMMU.

Otaen Cryptophyta HacuuTbiBaeT okoso 100 BUAOB. DTO OAHOKIETOUHbIE
BOZOPOCIIH, OTIMYAIOLIMECA OCOOBIM CTPOEHHEM KIETOK: JIOPCOBEHTPAIBHOM
CTPYKTYpO#, HalM4MeM TJIOTKH, YCHIIAHHOH cCrelM(UYEeCKUMH dJIeMEHTaMH —
CTpeKaTelbHBIMU TpuXonucTaMu. Kietka cHabxeHa AByMs XTI'yTHKaMH, MOYTH
paBHBIMH, NIPUKPEIUICHHBIMH HECKONIBKO COOKY alMKaJIbHOH 4YacTH; OXHOAAEp-
Has, J1LIeHa MeMOpPaHBl, Pojib KOTOPOH BHIMOJIHAET I0BEPXHOCTHBIN YIUIOTHEH-
HBIH CJI0H MpOTOIUIacTa, Ha3bIBaEMBbIH NEJUIHKYJION WM NepuruiacToM. B kierke
JiBa MaCCHUBHBIX XpoMarodopa B BU/Ie COrHYTOM mnacTuHKU. LIBeT xpoMmarodo-
poB ompefenseTcs HabopoM (OTOCHHTE3UPYIOLIUX MUIMEHTOB: XJIOPOQPHILIOB
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"g" u "¢" u o, B — KapoTHHa, (uKonMaHuHa U ¢HuKo3puTpuHa. CTpyKTypa
TamtoMa MoHaAHas. Tun nutanus — aBToTpodHbI. TIpogykTOoM accuMuIsAnUM
SBNAETCS KpaxMall, XpU3ONaMHHAPHH, PACTUTENBHEIE Macia. PasMHOXaIOTCs
MyTeM IPOJIONBHOTO JeNeHHs KIETOK B IIOABHXXHOM cocTosHHH. [Ipeanoduntarot
MeIKHe CTOSMHe BOJOEMEI, BOJa B KOTOPBIX COZIEPXKHT pacTBOPHMBIE OpraHHuye-
ckue BelnecTBa. FIHOTa 3MMO#l B TaKHX BOJOEMaX BBI3BIBAIOT MOAJIEHOE L(Be-
TeHHE BOABI.

Otaen Charophyta skmogaet Gonee 2 000 BumoB. IT0 GOpMBI IpeHMyLIe-
CTBEHHO C HHTYATHIM TaiutoMoM. Hepenko TaioM BepTHKaJIbHBIH, paculeHEH-
HEIA ¥ HECET OPraHBI MOJIOBOTO Pa3MHOXKEHHAMH CIIOXKHOT0 cTpoeHus. Hekorto-
pble XapoBble BOJOPOCIH JOCTHTalOT BEICOTHI 1-2 M, a dopmoil Tammoma
U PacTONIOXKEHHEM BETBEH HANOMHHAIOT BBICIIME PAcTEHHs — XBOLIM M POTo-
nucTHUKM. KieTodHble 000JI0YKH COCTOAT M3 HEUTION03El, B HAPYXKHBIX CIOAX
KJIETOYHOM CTEHKH OTKIaAbIBaeTcs H3BeCTh. VIMEIOT 0COGEHHOCTH CTPOCHH,
cOmmKatollie UX ¢ MOX000pa3HBIMH pacTeHHAMH. OIHOKIIETOuHEle (GOpMEI
BCTPEYaroTCA B IUIAHKTOHE, 0COOCHHO LIMPOKO PACIPOCTPAHEHBI JECMH/IUEBEIC
Bogopocid (mop. Desmidiales).

Otaen Dinophyta o6beaunset 6onee 2 000 BumoB. OTO OAHOK/IETOYHEIE
($OpMEI MOHAJIHOH OpraHM3allii ¢ ACCUMHTPUYHBIMH KileTKaMu. Penko Bctpe-
YalOTC KOKKOMJHBIE U TpuxaibHble GopMbl. KiteTku cHaOXKeHBI AByMA XKIyTH-
KaMH pasHoil JnuHBl. JUTHHHBIR — ¢ MAacCTHMIOHEMAaMH, KOPOTKHH — IJIaJKHMH.
XnoporuiacTsl coepxat xyuopodumn "a" u "c¢". Y HeMHOTHX BHJIOB UMEETCA

- TonbKo xsnopodumn "a". IMeroT xkenTo-6ypyro ¥ KpacHOBaTyIO OKPAacKy, pexe
rosry6oBaTo-3ejeHyIo, 4T0 00yCI/IOBIEHO JOIONHHTEIBHBIMY IIMTMeHTaMH: GeTa-
KapOTHHOM ¥ Pa3sTHYHBEIMH KCAaHTOMHILIAMH, M3 KOTOPHIX INIABHEIM ABIAETCA Ie-
puAMHUH. I IaBHBIH aCCHMUIIALMOHHBIN MPOAYKT — KpaxMaJl, KOTOPBIH OTKIabl-
BaeTcs B BUJe 3epeH BHe xJopoiutacToB. Hapany ¢ HUM HakalUIMBaroTCs M Mac-
nonofo6Hele BemectBa. CTEHKH KIETOK UMEIOT pa3HooOpasHble TOHKHE IIOpEI,
IO HMMH B MEIIKOBHIHEIX YIITyOJIeHUAX HaXOAATCA TPUXOUUCTBI — CTPEKATElNb-
Hble CTPYKTYphl. OHH BBIOPacHIBAIOT NpH DPa3JpaXeHHH NPOTCHHOBBIE HUTH
yepes nopsl. CreHKa KIeTKH (TeKa) Y MHOIMX JMHO(HUTOBBIX IIOCTPOEHA U3 MOJIU-
TOHANIBHBIX LIEJUTFOJIO3HBIX IUTKOB, KOTOpBIE 00pa3yioT NaHUHPh C IONEpPEuHbI-
MH M IPOJONEHEIMA GoposaxamMu. Ha nepecedeHuy NpoJoNbHBIX U MONEPEYHBIX
60p0310K BOHHKAIOT 06a XTI'yTHKa, TI0 OHOMY B Kaxaoi 6oposaxe. Xapakrepu-
3YIOTCS Pas/IMYHBIMH THIIAMH IIITaHHA: aBTO-, MHKCO- H FeTepoTpOodHbI.
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InaBaroiye KJISTKH AUHOGUTOBBIX CIIOCOOHBI K BEPTHKAIBHOH MHUIPaluH
(murpauus B cronbe BoAbl B TeueHHe cyTok). OHM MOTYT CKallIMBaThCs
Ha ompeJieNieHHOH Iimy6HHe, KOTopas MOXET MEHAThCA B TeueHHe AHA. OObIYHO
CKOPOCTb 3THX BePTHKa/IbHbIX MUrpanuii paBHa 1 M/4ac. Takoe nmoBexeHue naet
UM TIPEUMYLLIECTBO Tlepe]| APYTHMH HEeMOABH)KHBIMH (DUTOTIAaHKTOHHBIMH Opra-
HM3MaMH, TO3BOJIAA OBICTpee pearHpoBaTh Ha H3MEHEHHE OCBEHIEHHOCTH
W HaJIUYHe UCTOYHUKOB MIUTaHMA B cpeje.

VHUKaIbHOH OCOOEHHOCTBIO AMHOGHUTOBBIX BoAoOpocneii ABmseTcs OHO-
JTFOMWHECIIEHIIHA. DTO THI CBEYEHHS SKHBEIX OPraHHU3MOB, TIPH KOTOPOM JHEp-
s XUMHYECKHX peaKUuH IpeBpainaercs B CBETOBYH0 3Hepruio. Ona obHapy-
XeHa npuMepHo Y 30 MOpPCKHX (OTOCHHTE3UPYIOIMX BHIOB AWHO(Narennar.
[MonararoT, uTo GHONOMUHECLICHIINS ABNACTCS MPHUCTIOCOGNEHHeM InHOGHTO-
BBIX TIPOTHB BbIe/IaHUA UX 6ECII03BOHOYHBIMH )XUBOTHBIMH.

BeposTHO, GONBITMHCTBO JUHOGUT HMEIOT BCECBETHOE PacIpoCTpaHeHHe.
OHH HalileHbl B CEBEPHBIX, YMEPEHHBIX H IOXKHBIX LIHPOTaX, HO OONBLIEro pas-
BHTHS JOCTUIAIOT B TEMJIbIX BOJAX, rJe oOUJbHBI B TeueHHe Bcero roaa. B yme-
PEHHBIX 00NacTAX AMHO(UTOBBIE NOCTHIAIOT MaKCHMyMa pasBHTHA TOJBKO
mmo3aHeH BecHOH M jeToM. Kak B MopsX, Tak M B NpecHBIX BOJaX MacCOBOMY
pa3BUTHIO AUHO]IAare/siaT NpeaiiecTRyeT MaccoBoe pa3BuTHe auaromeil. Cpeau
HHMX W3BECTHBI M KPHOGHIIBHBIE (HOPMEI, OOUTAIOIIME B CHErY U MPUAAIOIHe M0~
clieTHEMy KpacHYI0 OKpacKy. DMHOHUTHEIX H THIIMYHO OCHTOCHBIX (opM 3HaYH-
TEJBHO MEHbIIE, YeM IUTAaHKTOHHbIX.

B mpubpexHBIX Bojax B JieTHee BpeMs JUHO(IAre UsATh COCTaBIAIOT OC-
HOBY BHJIOBOTO PazHOOOpa3us (UTOMIAHKTOHA U ABJISHOTCA KOPMOM NS XKH-
BOTHBIX-TINTaHKTOHO(haroB. HekoTtopbie BUIBI pa3BUBAIOTCA B MAacCOBBIX KOJNHYe-
CTBax M BBI3BIBAIOT "KpacHble INPWIMBHI", TOKCHYHBIE s OOJBLUIMHCTBA
rHAPOOHOHTOB U BBI3BIBAIOIIME NHUILEBbIE PACCTPOMCTBA M OTPABJIEHUA Y JIFO-
neit. Bo BpeMs 3Toro siBNeHHs HaKaIUIMBaeTcs GoJblias GuoMmacca Bogopocien
U MX NHIMEHTHI MPHAAIOT BOJAE KOPHUYHEBATBIH, PO30BbIH MM KPacHbIM LBET.
Crnyyan "KpacHBIX NPUIHBOB" omucaHbl emle B bubnun. O HUX BO BpeMst CBOMX
skcrieuuui ynomunanu Yapns Jlapsun, kanuranel Kyk u Bankysep. TTo cospe-
MEHHBIM JJaHHBIM, "KpacHble" NMPHITHBBI BBI3BIBAIOTCS Kak TOKCHYHBIMH, TaK U He-
TOKCHYHBIMU BHAaMH. B To ke BpeMs MHOrue BHIbI TUHO(GHUTOBBIX GOPMHUPYIOT
TOKCHUYHBIE NPWIHBEI, IPH KOTOPBIX HE MIPOHUCXOAUT U3MEHEHHSs OKPACKH BOJIBI.

TokcH4Hble NPHIUBLI, BBI3BAHHBIE MAacCOBBIM Pa3BUTHEM NHHOGHUTOBBIX,
MPUBOZAT K OTPaBJICHUIO MOJUTIOCKOB U pbI6. Takue MpUIMBbI IPUHOCAT 3HAUH-
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TeNbHBIN yIep6 Xo34HCTBaM, 3aHMMAIOIHMMCA pa3BEACHHEM MOPCKHX XXHBOT-
HBIX, IPUBOJAT K MacCOBOMY OTPABJIEHHIO HEPEAKO CO CMEPTENbHBIM HCXOLOM
y Jmofielf, BEI3BIBAIOT rHOeh MIEKOMHTAIOIIMX, NTHIL ¥ prI6. BogopacTBopumbie
MM JKHPOPACTBOPHMBIE TOKCHHBI IUTOJIMTHYECKOrO, IeNaTo- WM HEHPOTOK-
CHYHOrO JeHCTBUA 00pa3yioT okono 60 BUIOB AMHOGIIAreiar, GOJNBIIHHCTBO
M3 KOTOPHIX (HUIBTpyeTcs M3 BOJBI MOJUIIOCKAMH IIpH MHTaHHH. TOKCHHEI
HaKarIMBalOTCA B MOJUTIOCKaX JIO YPOBH4, JIETAIBHOTO JUIA JIIOJEH U KUBOTHBIX,
MOeJAMIMX TaKUX MOIUTIOCKOB. IlapasnTHyeckoe OTpaBieHHE MOJIIOCKAMH —
3T0 Haubojee IIMPOKO PaclpoCTpaHeHHOoe 3aboneBaHHe. TOKCHHBI IpYIINBI
CaKCHTOKCHHOB 00pa3syloT NpeACTaBUTENH poAoB AnexcanapuyM, ['uMHOAMHM-
yM, Kapesnus u gp. [ToMumMo AMHOGUT Takue TOKCHHBI 00pa3yloT CHHE3€EHbIE
pojopocid U OakTepud. CaKCHTOKCHHBI SBISIOTCA CHIBHOJAEHCTBYIOIIMMH
agamu: oHM B 1 000 pas Gonee AMOBMTHI, YeM LMAHMCTHIA Kamuid, u B S0 pas
CHJIBHEE 412 Kypape.

Otnen Cyanobacteria BkimodaeT okoio 1 400 BHIOB, NpeHMYIIECTBEHHO
npecHOBOAHBIX. I[MaHOOaKTepuH 00/1afalOT NOJHOLEHHBIM (OTOCHHTETHYE-
CKHMM aIapaToM, XapaKTepHBIM JUIA KHCIOPOABBIAEIAIOIMX (POTOCHHTETHKOB.
PasBuBajich MaccaM JIETOM, BBI3BIBAIOT I[BeTeHHe BoJbl. CHHe3elleHble BOJO-
poCIIM OTHOCATCA K pokapuoTaM (GesbanepHbIM) opraHusMaM. CuHeseeHbe —
KOJIOHMAbHEIE M MHOTOKJETOYHBIE OPraHW3Mbl, COAEpXKallje XIOpOGHILI,
HO Oyarofiapd HaJW4YHIO JONONHUTENBHBIX NHIMEHTOB OHM MMEIOT CHHe-
3eneHyl0 okpacKy. Cpead NMIMEHTOB — 3€leHBIH XJIOpoduul, XKenTo-
OpaHXKeBBIl KapOTHH, CHHUH (MKOIMaH, KpacHBIH ¢ukospuTpuH. Knerku ne-
JIATCS B OJIHOM HaIlpaBJIeHHH, B pe3ylbTaTe MONy4aeTcs pAj KIETOK — TPHXOM.
Bonblioe cucteMaTHyeckoe 3Ha4YeHHe UMeeT MPUCYTCTBHE MIIH OTCYTCTBHE IO-
rpaHUYHBIX KJIETOK HIH rerepouuct. Tak Ha3bIBaloTCA Gosiee KpyIHbIE KIETKH
JKEJITOBATOTO IBETA, JIIIEHHbIE B PA3BUTOM COCTOSHHH XXHUBOTO COAEPXKHMOTO.
Hanuuue reTepolucT — OTINYUTENBHBIH IPU3HAK HEKOTOPBIX ceMeHcTB. MHo-
rue CHHe3elIeHbIE TIOJIOXKUTENIBHO PearupyIoT Ha NPUCYTCTBUE a30THUCTBIX Opra-
HHYECKHX COeJHHEHHH ¥ OOWJIBHO Pa3sBHBAIOTCS B MECTaX TaKUX 3arps3HEHHH.
Hekoropsie cuHe3esneHble BOJOPOCIH BBIACHAIOT TOKCHYHbBIE BEILECTBA — LlHa-
HOTOKCHHBI. HexoTopble niuaHen criocoGHbI K pUKCalliy a30Ta.

Asor¢ukcanus obecneynBaeTcs (EpMEHTOM HHUTPOreHa3oi, KOTOPBIH
OTJIMYAETCS BBICOKOH YyBCTBUTEIBHOCTBIO K MOJIEKYJIApHOMY kuciopoxy. Ilo-
CKOJIbKY KHUCIIOPOZ BBIENAETCSA NPH (HOTOCHHTE3E, B DBOJIIOLUH L{M1aHOGAKTepHi
pea30BaHbl B CTPaTerit — MPOCTPAHCTBEHHOrO H BPEMEHHOTro Pa3001IeH s
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JTHX MPOLECCOB. Y OXHOKIETOYHBIX LHAHOGAKTEPHH NHK (POTOCHHTETUYECKOM
aKTUBHOCTH HaOIIOJaeTcAd B CBETJOE, a NMHMK HUTPOrC¢HAa3HOM aKTHBHOCTH —
B TeMHOe BpeMs cyTok. Ilponecc perynupyeTcs reHeTdecky Ha ypoBHe TpaH-
CKPHIILMH, THaHO6AKTEPHH ABJIAIOTCH eTUHCTBEHHBIMH IIPOKAPHOTAMH, Y KOTO-
PBIX [10Ka3aHO CYHIECTBOBAHHME HUPKAJHBIX PUTMOB (IIPHYEM IPOZODKUTENB-
HOCTh CYTOYHOTO LIHKJIA MOXET IIPEeBBIIIATh IPOAOIDKUTENEHOCTE XU3HEHHOTO
uukia). Y HUTHAaTBIX UHaHoOaxTepuii mpollecc a30TGUKCAUMH JOKATH30BaH
B CIIELHATH3HPOBAHHBIX TEPMHHATbHO-AH(DEPEeHIUPOBaHHBIX KIETKaX — reTe-
pOUHMCTaX, OTIHYAIOUIMXCA TOJCTBIMH TOKPOBAaMH, KOTOpBIE IPENATCTBYIOT
TIPOHHKHOBEHHIO KHcnoposa. IIpy HegocTaTke CBA3aHHOTO a30Ta B IIMTATENb-
HO# cpejie B KOIOHUM HacHHThIBaeTca 5—15 % reTepolucT.

Ocobennocty uronnankroHa Komsckoro Ceepa onmcals! B psige pabor
(ILlapoB, 2004; denucos, 2010; 2011a, ¢; 2014; Banasiu u ap., 2013; Jlenucos,
Karuysun, 2013; Kaurynus u ap., 2012; 2013).

4.2. Or6op npob6 PpuTONIAHKTOHA

Bnarogaps BbICOKON YyBCTBHUTENLHOCTH K YCTIOBHAM OKpPYXaroluled cpens!
BOJIOPOCII HIPAlOT BaXHYIO poiib B GuonoruueckoM ananuse Bofsl. Kavwectso
WA CTENeHb 3aTPA3HEHHs BOJABL 10 COCTABY BOJOPOCHEH OLEHMBaeTCsS ABYMS
crocobamu:

1) Do MHAMKATOPHBLIM BOAOPOCIIAM;

2) mo pesynbTaTaM CpaBHEHHS CTPYKTYpbl COOOIIECTBA Ha y4yacTKax
C Pa3IMYHON CTEIICHBIO 3arPA3HEHHA H KOHTPOJILHOM.

B mepBoM cnydae MO TNPUCYTCTBUIO MM OTCYTCTBHIO HHIHKATOPHBHIX
BUIOB WIH TPYNIl ¥ UX OTHOCUTEILHOMY KOJM4YECTBY, MOMNB3YACh paspaboran-
HBbIMH CUCTEMaMH MHIWKATOPHBIX OPTaHW3MOB, OTHOCAT BOJOEM MIIH €ro yya-
CTOK K OTpe/eNIeHHOMY Kilaccy BoA. Bo BTopoMm ciyuae 3aKimioueHue HeNaroT
M0 pe3yNbTaTaM COIOCTaBIEHHS COCTABA BOJOPOCICH Ha Pa3HBIX CTAHLMAX UM
yJacTKax BOJ0EMa, B Pa3HO# Mepe MOABEPKEHHBIX 3arpA3HEHUIO.

ITynkmot Habwoenuil

BriGop IyHKTOB HaGMIOGEHHH 32 COCTOAHHEM PACTHTENIBHOIO TUIAHKTOHA
[POBOJAMTCA B COOTBETCTBUM ¢ OOLIMMM NPHUHLMNAMHU Pa3MEILICHHs IYHKTOR
HaGJOeHN B KOHTpPONA B CHCTeMe MOHMTOPHHTA COCTOSHHS OKpYXKaIOmIei
cpeibl. MecTonosoxeHue CTaHUUH, T. €. TyHKToB 0T60pa mpod Ha BOXHOM 00BeKTe,
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3aBUCHT IIpeXIe BCEro OT PacronoxXeHHs HCTOYHHKOB 3arpA3HEHHA Ha ero Bo-
nocGopHoi mwiomany. OTéop mpod OCyIIeCTBIAeTCA Ha yJacTKax IO H Iocje
9TUX MCTOYHMKOB (KPYIHBIX HACENCHHBIX IIYHKTOB, IPOMBIILUIEHHBIX H CEJib-
CKOXO38HCTBEHHBIX KoMiuiekcoB). KonudecTBo npob, oTOMpaeMbix Ha y4dacTkKe
peKH, pacloioKEeHHOM HKX€ HCTOYHHKA 3arpSA3HEHHs, JOJDKHO 3HAYHTENBHO
TpeBBILATE KOJMYECTBO TPo6, B3ATHIX BHIIIE HCTOYHHKA.

VuuTeiBas, 9T0 BIHSHUE MPOMBIIINIEHHBIX W OBITOBBIX CTOKOB Ha (UTOILIAHK-
TOH CKa3BIBAaeTCA TONBKO Yepe3 2—3 CyT, 110 CKOPOCTH Te€JeHHA PEKH PaCCYUTHIBAIOT
MeCTO pa3MellleH s CTaHIui ¥ CTBOPOB. Tak, NpH CKOPOCTH PeKH Y HCCIeAYEMOro
myHKTa B 0,5 M/c IIepBbIii CTBOD (TPaHCEKTY) 1ieNeco00pasHo 3a/I0XKHTE Yepes 43 KM,
BTOpO# — yepe3 86 KM, a TpeTui — yepes 130 kM, 9TO COOTBETCTBYET PacCTOSHHIO,
OpOICHHOMY BOJJHOH Macco# COOTBETCTBEHHO 3a 1, 2, 3 CyT.

[pu uccieloBaHUH BIMAHUA CTOYHBIX BOJ B MAaJONPOTOYHEIX MM HENpO-
TOYHBIX BOJ0eMaX TPaHCEKTHI 3aKJIaJBIBAIOTCA C YYE€TOM BETPOBBIX CTOHOB, TaK
KaK BETpOBBIC TEUCHHS 3/leCh NIPEBOCXOMAT CKNoHOBEIE. [lpu pabore Ha o3epax
¥ BOAOXPAHUIMLIAX HEOOXOUMO HCCIEAOBATh YCThs BNAJAalOUIMX PeK M Haubo-
J7iee KPYIHBIX PY4beB, a TaKkxXe OCHOBHBIE 3alMBBL. Ha KpynmHBIX BojloeMax Tako-
ro THIIA YKCIO CTAHUMIA Ha TpaHCEKTaX AOJDKHO OBITH IPONOPLUHOHAILHO ILTO-
maay o0cieAyeMBIX 3aJIHBOB U ILIECOB.

Tpu paboTe Ha BOAOXPaHUIMILAK, 03€pax, [1yOOKOBOAHBIX NpyAax OTOOp
npo6 OCYILECTBIAETCA U3 CIIOA, I7ie BO3MOXEH (OTOCHHTe3 (U3 TpodoreHHoro
cnos), tiyGuHa KOTOPOTro paBHa yTPOEHHOMY 3HAYEHMIO NPO3PA4HOCTH, H3Me-
penHoli nio 6eoMy aucky Cekku, HanmpuMep, IPH NPO3PAYHOCTH 5 M MIy6HHa
cocrasuT 15 M. CTaHAapTHBIE TOPH30OHTH 0T6Opa mpob: 0, 1, 2,5, 5, 10 u 20 m.
Takum 06pa3oM, Ha CTAHUMH C KaXJOTO W3 IEePeYHCIeHHbIX TFOPU3OHTOB
(110 TIIyGUHBI YTPOESHHOH MpPO3payHOCTH) OTOMparoT M3 6aToMeTpa no 1 i1 BoxEL,
CIMBAKOT B OZMH COCY (4HCTOE IMATUPOBAHHOE BEPO € KPBILIKOM), TINATENBHO
MepeMEIIMBAOT H B 3aBUCHMOCTH OT CTEMeHH Pa3BUTHA (UTOILIAHKTOHZ, 3a-
HOJIHAIOT IIOJIYIMTPOBEIE MM JHTPOBBIE OYTBUIKH U KOHCEPBHUPYIOT. B pexax
BepTUKANBHOE paclpejiefieHye (QUTOMIAHKTOHA OTHOCHTENBHO PaBHOMEDHOE,
nostoMmy o16op nMpo6 06bIMHO Npou3BOIAT ¢ TopuzoHTa 0,2—1 M 6aToMeTpom
WM TIPOCTHIM 3a4eplibIBaHHEM OIpejlelleHHOro o6beMa BOoJbI (B 3aBUCHMOCTH
OT cTeneHu pa3BuTHs duronnankrona 0,2, 0,5 unu 1 ).

Jns BonoemoB CyGapKTUKH, Te CTeNeHb Pa3BUTHA (UTOINIaHKTOHA CpaB-
HUTEHHO HEBLICOKA, BOSMOXXHO OCYLUECTBIATH OTOOD (UTOINIAHKTOHA TUI2HK-
TOHHOM ceTblo ¢ adeell MeHee 20 MkM. Ilpn 3ToM Bozja u3 GaToMmeTpa, B3ATas
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¢ HYXXHOIO TOPHM30HTA, MPOLEKHMBACTCA Yepe3 CeTh, NOCIE YEro KOHLUEHTPUPY-
eTcq B HeOONIBIIHX INIACTUKOBBIX HaHOuKax o6beMoM 50 M, TAe IPOU3BOAUTCS
KOHCepBallua MaTtepuaina (puc. 5.6, cM. paszien 5, paccKa3piBalOIMH 0 MeToaax
oTbopa 1npob 300MTaHKTOHA). TOT CMOCO6 HO3BOJAET MONYYaTh IPOOEI CO BCe-
MH TpYNHaMH IUIaHKTOHHBIX OPraHM3MOB, 3a MCKIIOYEHHEM HaHOIUIAHKTOHA,
{ MO3BOJIET B TIONHOM Mepe OLEHATh GHONOTHYIECKOe pa3Hoobpasue coob-
mecTB. J[NA OLCHKH BEPTHKANBHOTO paclipe/leleHHs BOROpOcieldl B BOASHOM
cTonbe MOXHO MCHOJIB30BAaTh UHTEPBAE! TIyOHH, aHAJIOTHYHBIE 300MIaHKTOH-
HBeIM mpobaM (02, 2-5, 5-10, 10-20 M), yTo MO3BONAET TIOAPOOHEE M3YUUTH
GeqHbIE B OTHOLIEHHH QUTOIUIaHKTOHA TTyOHHHEIE CIIOH BOABI. :

Memoodsl cbopa u opyoun 106a pumoniankmona

Hcnonk3oBatue MIAHKTOHHOM ceTH NpeAcTaBiseTcs Haubonee a¢pdekTHs-
HbIM crocoboM 0TOOpa, ocoGeHHO KOTAa TOT WM WHOH BHA IpelNCTaBIeH
B HE3HAYMTEIHLHOM KOJUHMECTBE M MOXET OBITH COOpaH TOJILKO B pe3ylibTare
IporieXuBaHus Gonpworo oobeMa Boasl. s BBUABIEHHA BHAOBOIO COCTaBa
(UTOTIAHKTOHA JIyIIe HCTIONB30BaTh INIAHKTOHHYIO ceTh JDKe, H3roToBJIeH-
Hyto U3 oueHb Menkoro (Ne 70 u eile 60NBIINX HOMEPOB) MEIBHUYHOIO CHTA
IIENKOBOM WM KalpOHOBOH HMTH .(puc. 5.1, 5.2). Marepnan, oToGpaHHBIH
CeThIO, MOXeT OBITh IPOCMOTPEH B )XMBOM COCTOSTHUH B IOJIEBBIX YCIIOBUSX.

OJ¥HAKOBO TPMMEHHM [/ KauyeCTBEHHOIO M KONMYeCTBEeHHOTo cbopa
MaTepHana GaToMeTpHYeCKHil MeTog oTGopa mpo6 duromiankrona. CHcTeMbl
CYIIeCTBYIOINMX 6aToMETPoB BeChMa pa3ﬁ006pa3HH. OnsiT paboTHl TMOKAa3all,
yTo GaToMeTpHl THMa 6atoMerpa PyTTHepa (puc. 5.3) orpaHM4eHHO MPUTOIHEI
Ui c6opa mpob GHTONUIAHKTOHA, TaK KaK, MOTPYXasch B BOJOEM, OHY CBOMM
HHXHHUM JJUCKOM pa3buBaloT IOBEPXHOCTHYIO TUIEHKY M IlepeMelIHBaloT opra-
HH3MBI BOJHOH TONINM B paiioHe fedcTBUA mpubopa. Heob6xoaumo monp3oBars-
cs iIpubopaMy, Yy KOTOPBIX MPH MOTPYXeHHU 006e CTBOPKH HAXOIATCS B BEPTH-
KaJIbHOM TOJIOXKEHHH H He MELIAIT BHIPe3aHuIo OlpeAeNeHHoro croiba BosL,
HarpuMep, 6-THTPOBBIH rHApoOHoNorHyeckuid 6aTomeTp (pHC. 3.3).

Ham6onee mpoct B U3rOTOBNEHHH H yiobeH B pabote Gatomerp A. B. ®pan-
nesa. Ero crnocoGHOCTE BHIpE3aTh METPOBEIHA CIIOH XHUAKOCTH OCOGEHHO LEHHA
TpH KCCIIeJJ0BAHWM BePTUKAILHOrO pacnpefeneHus Bojopocineii. Ilpu koM-
IUTEKCHEIX pafoTax, Korma HeOGXOAMMO HONYYHTh OJHOBPEMEHHO BOXY IUIA
GHOJIOTHYECKOTO M XMMMYECKOrO aHalu30B, CICAYeT NPUMEHSTE GaToMeTpbl
Gonpmiero pabouero o6sema. K Takum npubopaM OTHOCHTCS FUIaHKTOOATOMETP
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JK (dbsuenxo — KoxeBHHKOBO#), eMKOCTE KOTOPOTo y GONBIIOH MOAENH PaB-
Ha 10, a y mano#t — 5 n. Eme Gonee ynoben Garometp Monuanosa I'P-18.
OH npeaHasHa4eH IS B3ATHA P06 BOABI C Pa3NAYHBIX ITyOHH BOJOEMA U OJIHO-
BPEMEHHOI0 H3MEpeHHUs TeMIIEPATyphl BOJBI HccetyeMoro ciiof (ot 1 go 40 °C).
Barometp I'P-18 uMeeT jgBa LMIMHIpa M3 OPraHMYeCKOTO CTEKIa, €MKOCTh
KOTOPBIX He MeHee 4 1.

B 6bicTpoTexymux Bogax or60p mpo6 3TMMM ApHGOpaMK OCITOXHEH H3-3a
3¢dexrta cHoca. [l TakHX BOZOEMOB NPUMEHSIOTCA GaTOMETphl HYKOBCKOTO
wiu OpuauHrepa, a Takxe 6aToMeTp, CKOHCTpyHpoBaHHBIN Slarom, AMGioneM
u LummepmanoM. B Bozy GaToMeTpsl yKa3zaHHBIX KOHCTPYKIMH OIYCKArOTCS
C FOPU30HTANBHO OTKPBITHIMU KPBIILKAaMH, BOAA MPU 3TOM CBOGOAHO NPOXOAUT
HACKBO3b.

Imuxemupoeanue npo6

Kaxnas npo6a cHabxaeTcs 3ITHKETKOM, Ha KOTOPOH YKa3BIBaeTCs Ha3BaHHE
BOJHOrO 06bekTa, HOMEp CTaHUMH, IyGuHa, AaTa W BpeMs orbopa. Muorna
Ha 3TUKEeTKe CTaBHTCS [IPOCTO HOMED, KOTOPBIH COOTBETCTBYeT HOMepY, 3alicaH-
HOMY B XXYypHaJle MIIM II0JIEBOM JHEBHHKE. B JHEBHMK 3aHOCAT JOMONHHTENLHEIE
CBEJICHUA O IOTOZE, TEMIEPAType, LBETHOCTH, MPO3PavyHOCTH BOXbI, TIIyOHHE
CTaHUMH, a TaKke BHU3yalbHble HaliogeHMs o KadecTBe BoAbl. Ha 6aHodkax
¢ (QHUKCHpOBaHHKIMI IPOGAaMM YKa3BIBAETCA f[aTa, Ha3BaHWE BOJOEMa, CTAHI[U,
MHTepBaNl NyOuH (WM riy6uHa) ¢ KoTopoii Gbu1 npoussesen or6op. Haubonee
YAOGHBI 6aHOUKH, CHAGXKEHHBIE CIIEUMANLHBIM NOJIeM U1 3aricH. Jlia HaHeceHus
3anucei Ha 6aHOYKaX 1eNecoo6pasHO HCTIONB30BATh BOJAOCTOMKHMIA MapKep.

Kamepansnan obpabomxka ¢pumonnanxkmona. Konusecmeennuiii ananus.

MeTox MHKPOCKONMPOBAaHHMA SABIAETCA OYeHb TPYHAOEMKHM, HO IOKa
Y eIUHCTBEHHBIM METOJOM, MO3BOJIAIOIUMM TOYHO ONPEleUTs BHABI, MOACYH-
TaTh WX YUCICHHOCTh. [l BHIOBOH MAEHTHUKALMM CIEAYET MOIB30BATHCA
onpezenutensmMi. CiHcok onpenenuTenel, HeO6XOMUMBIX A1 paGoTHI, TIpHBE-
JieH B CIIHCKe TUTepaTyphl . OnpeseeHue 0CHOBHOM MacChl OPraHM3MOB ¢uto-
MIaHKTOHA CNiefyeT NMPOW3BOAUTE O BHIA. ITO HeOOXOAHUMO [ BBIABJICHHA
OpPraHU3MOB-MHMKATOPOB, Da3BUTHE KOTOPLIX, MPEXAE BCEro, NO3BOJSET
CYAUTB O Ka4ecTBe MCCieAyeMbX BOA. Ilpn 3ToM Bceraa HEOGXOAMMO yKa3biBATh

" Onpegienente BHAOBOIO €OCTaBa NPOBOANNOCH N0: ONpPEAEIHTEAb NPECHOBOAHEIX. ..,
1951-1986; Tikkanen. 1986; Krammer, Lange-Bertalot, 1986; 1988; 1991a, b; Bapuuoga.
Mensenesa, 1996; Krammer, 2000; 2002; 2003; Lange-Bertalot, 2001.
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@DUTONNAHKTOH MOACYMTHIBAIOT OOBIYHO NpH 06bekTHBE ¢ 40-KpaTHBEIM
yBeAWdeHHeM U oKynsape ¢ 10—16-kpaTHBIM yBelTHUYeHHEM, BaXKHBIH MOMEHT NpH
JTOM KOJINYeCTBO MOJACHYHUTAHHBIX Moyioc kaMepsl. K. A. I'yceBa cuuraer, 4to
B kamepe ob6bemoM 0,06 MI IpH KOJMMYECTBE BOAOPOCIIEH HECKOIBLKO COTEH
U JECATKOB THICAY B 1 MJI MOXKHO OTPaHHUYHTBCA MOACYETOM IBYX mojnoc u3 40
HUMEIOIHUXCS B Hel, TPH HeCKOJNIBKUX ThICAYax KJIETOK B 1 M HeoOxoanumo pac-
cYHTaTh BCIO Kamepy. B xamepe ke o6bemMom 0,01 M ToNBKO NP KOJAHYECTBE
HECKOJIbKUX COTeH ThICAY MOXXHO INOJACYUTATH JABE MOJOCHL, MPU HECKOJNBKHX
JIeCATKAX THICSY — TIATH TONOC M MPH HECKONBKUX ThICAYaX — BCIO Kamepy.
I'. B. Ky3sMHH COBeTyeT pacCUMTHIBATh KAXKAYIO HATYIO IOJIOCY YKAa3aHHBIX
KaMep, a NPH BHICOKOH YHCIEHHOCTH — KaXayio Jiecarylo. OnpeaeneHue uuc-
JICHHOCTH BOJOPOCJIEH Ny4lle¢ NpOBOAMTh B Kamepax pasHbix oObemoB. Tak,
KpyIHblE W KOJIOHHAaJbHble (DOPMBI IUIAHKTOHA MOACYUTHIBAIOT B KaMepax
6onbioro pasMepa (He MeHee 0,05-0,1 cM’), NS OCTANBHBIX BHAOB MOJXOIAT
1 Gonee menxue (0,01 u 0,02 cv’) (puc. 4.1).

Tlepecuer obiweit UMCIEHHOCTH (UTOIMIIAHKTOHA NPOM3BOANTCA MO (hopMye:

N= nv, -1000
V.

s

rae N — yMcio KIeToK B 1 J1 BoAbI HCCe yeMoro BOQHOro 00beKTa;
7 — 9HUCIIO KIIETOK, OOHapY>KEeHHBIX B TIPOCYHTAHHBIX ITONIOCaX KaMepHI;
V| — 00beM KOHLIEHTpaTa NpoOEI, CM3;
¥, — 06BeM BO/BI B MOACYMTAHHBIX NO0CAX KAMEPHI, CM;
V3 — 06beM NpoGHIETPOBaHHOM MPOOHI, oM’

Tak, HanpuMmep, ecnu npu npocMotpe 10 M KOHUEHTpaTa pobbl 06BEMOM
500 Mn B 10 nonocax kameps! Haxxorta o6seMoMm 0,01 cM BeTpedeno 10 kneTok,
To B 1 11 6yzet conepxkatbes 80 000 kierok.

IIpakTrka MOKa3BIBAeT, YTO [UIA OLEHKM BHIOBOTO pa3HOooOpasus ¢uTo-
IJJAaHKTOHA BIIOJIHE JOCTATOYHBIM SBJIAETCA JaKe TO KOJIMYECTBO ILIAaHKTOHA,
KOTOpPOE COJIEPXKUTCS B OJJHOH KaMepe o0beMoM 0,01 om’.

Pasmepsl kieTok BoJopocied MOryT OBITH BaXKHBIM CHCTEMaTHYECKHUM
npusHakoM. KileTkH H3MepsAIoT ¢ MoMOLIBIO OKyJISp-MUKpoMeTpa. LleHy meneHuit
OKYJAp-MHKPOMETPa HAXOMAT, COMOCTABIAA MX C Y)K€ W3BECTHBIMH J€lECHUAMM
obbexT-Mukpomerpa. Ilocneannit mpencraBiser coOoOH NpeaMeTHOE CTEKIIO
¢ 1-MWUIMMETpOBOM ILKAJIOH U €JUHUMHBIMH ACIEHUAMM LieHoH 0,01 Mm.
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BoJBIIMHCTBO MacCOBBIX BUIOB BOAOPOCIIEH uMeeT GopMy Iiapa, LMIHH-
Ipa, JUIMIICOMAA WIH ABYX KOHYcOB. [lIs BhIYHCIIEHHS 0OBEMOB 3THUX Ten He-
TPYZIHO COCTaBHTH Tabnuily GOpMyJl U MOCTOSHHO MOJB30BaThCA €to. [IpuBesem
pan GopMyn Ui BBIYMCICHHA 00bEMa reOMETPHYECKHX TeJl, KOTOPhIM OOBIYHO
MOXOOHBI KJIETKH ITAHKTOHHBIX BOZOPOCIEH.

Iap:

V:inr .
3

Iunuaap c oueHs ManeHsKOH BBICOTOI:

V = pr*h.
Iununap, B OCHOBAaHHH KOTOPOTO JIEXHT 3JUTHIIC:
V = pabh.
DnIUncoun:
V =—mnabc
INapannenenunen:
V=a b c
Kaun:
B (c" + 2b')avh
5 .

B npuBeneHHbIX GopMynax MPUHATSHI ClIeAYIOLINE 0003HAYCHHS:

r — pagHyc;

h — BbICOTA;

a, b, ¢ — 110JIyoCH dIUTHIICOMA;

a', b', ¢' — cTopoHBI KJIMHA M NapaJUleNienunea.

HecomnenHo, Bcsikoe NMpHpaBHUBaHHE K TE€OMETPHYECKHM (HUTypaM YCIOBHO,
B CBSI3M C YeM BO3MOXXHBI OIIMOKH B ONpeAeNeHNH o0beMa KIIETOK, a B KOHeY-
HOM cueTe — ¥ 6HoMacchl. [loaToMy BbIOpaHHas (HUrypa JO/DKHA Kak MOXHO
Jy4llle COOTBETCTBOBATh hOpPMeE HUCCIIelyeMOii KIIETKH.

3. Memoow: caywjenus u koncepeayuu pumoniaHKkmoua.

Hawub6osnee pacnpocTpaHeHHBIMH METOJJaMH KOHIIEHTPUPOBaHHUs IIAHKTOHA
SBNAIOTCA CeIMMEHTAaUHs M (GUIbTpaLys MpPoObl BOABI Yepe3 MEJIKOMOPUCTHIE
MeMOpaHHble GUIBTPHl. CenUMMEHTALMOHHBIA (OCaJOYHbIH KM OTCTOMHBIN)
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MeTog, npenoxennsii P. I'. I'punGeproM eme B 1915 r. 1 MoauduLupoBaHHbI
Il . YcaueBbiM, pacnpocTpaHeH M B HacTosllee BpeMsA. MeToa 3aKioyaercs
B OTCTaWBAaHMU 3aKOHCEPBHUPOBAHHOH HcclieyeMOH NMpoObl BoJbl B TEMHOM
npoxiagHoM Mecte. O6beM MpPoOBI 3aBHCHT OT CTENEHH Pa3sBHTHA (UTOILIAHK-
TOHa; 00bIYHO OH cocTaBuseT 0,5 1, a s OMHrOoTPOdHBEIX BOJOEMOB-— 1 I
Ipo6y cnexyer oTcTanBaTh He MeHee 10 qHeH.

Jlna dpukcanuu npo6 oTAENbHBIMU THIPOOHOIOraMH JI0 CHX IOp IPHMEH-
eTcs GOpMalHH, HO OH pa3spyllaeT HeXHble (iareiaThl U He JIMKBUIUPYET ra-
30Bbl€ BaKyoOJlM Y CHHE3EJEHBIX, YTO MELIAeT UX OocaxieHuio. Yxe B 1926 r.
VcaueBbIM OBUIO MPEATIOKEHO MepeiTH Ha (HKCAlHUIO MPOO HOMMCTHIM KallHeM.
Boutn BBeJleHBI B 3KcIUTyaTauuio pacTtBop Jhorons u ero ananorn. Tlosuuee
VTepMenb peKOMEHIOBAN PELIENT ellle OAHOro puKcaTopa, Tpex Kamneiab KOTOpo-
ro BIOJIHE JOCTaTOYHO A ¢ukcanuu 100 Mn niuaHkToHHOH npo6sl. Ha ocHo-
BaHMH 3TOro pactBopa B MHcTHTyTe GHONorny BHyTpeHHHX Boa PAH paspa6o-
TaH (GUKCaTOp, COCTOSAILMMA U3 ABYX pacTBOPoOB (Tabun. 4.1).

Tabnuua 4.1

PacTBopbI I/ISl KOHCEPBHPOBAHHSA NPo6 GHTOMIAHKTOHA

PactBop I PactBop 11
KI 10r Xpomoas kucinora 1 %-1 Scm
H,0 50 cm” Jlensnas yKcycHas KHCIOTA 10 cM’
1 Sr DopmanuH 40 %-i 80 cM’

O6a pacTBOpa CIMBAIOTCA U XpaHATCS B TeMHOM Mecte. IIpu ucnons3osa-
HUM HONHBIX (PUKCATOPOB B KJIETKAaX BONOPOCIEH XOpOILIO oﬁHapymﬁBamTca
NMPEHOUB], KI'YTHKH, OKPAIIMBaeTCsA CJIH3b, HCYE3alOT BAKYONH y OONBLIMH-
CTBa MMEIOLIMX UX cuHe3eNeHbIX. Hanuune popmanyta B cocTaBe KOHCEPBAaHTa,
MO3BOJISIET XPAHUTh NPOOY JUTUTENBHOE BPEMS.

duKcHpoBaHHas Mpoba Mociie OTCTauBaHUA KOHLEHTPUPYETCs OTCachiBa-
HHEM BOJBI C MOMOIIBI0 TPYOKH-CH(OHA ¢ 3aTHYTHIM Ha 2 CM BBEpPX KOHIIOM,
3aTAHYTHIM razoM Ne 70-76, UM ¢ TOMOIIBIO YCTPOICTBA [UIsi aBTOMaTHYECKOTO
KOHLEHTPUPOBaHUA (HUTOIUIAHKTOHHBIX MpP0O. YCTPOHCTBO COCTOMT K3 ABYX
PacnoNoXKeHHbIX Ha Pa3HbIX YPOBHAX IUTATHBOB (Ha BEPXHMH LITAaTHB yCTaHaB-
JIMBAETCS COCYJl C KOHLIEHTPUPYEMOH BOMIOW, Ha HIKHUIM — MEPHBIH LIMIIHHID,
B KOTOPBIH OTCackiBaeTcsA Boja), cHdoHa, TpyOOK M ABYX BeHTUINIeH (06BIYHOTO
U COJIEHOHJHOro). JTO YCTPOHCTBO MO3BOJSET CO3[ATh CTAaHAAPTHHIE YCJIOBHA
KOHLIEHTPUPOBaHUs, a TaKXe OTPEryJHpoBaTh CKOPOCTh OTCAChIBAHHA BOMIbI
TaKUM 00pa3oM, YTOOBI MCKIIOYUTH BO3MOXKHOCTE MOMNaJaHus B GUIBTPAT Me-
KHX BUJIOB (PHTOIUIAHKTOHA.
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Ilocne orcackiBaHUA OCTAaTOK MpoObl B 30—80 MI mepenHBalOT B CKIAHKY
(THna anTevHo# miueBaTensHULE). Tyna ke CIMBAIOT BOAY IOCHIE ONOJIACKHBa-
HMs CTEHOK COCYZa, B KOTOPOM mpoucxomuiao ocaxaenue. I1lupokxoe npumene-
HHE B THAPOOHONIOTMH MHOJIyYHWJI MeTod MeMOpaHHOH (UIBTPaLMH, KOTOPBIi
CII0COBCTBYET GHICTPOlf KOHIEHTPALHME TIPO6 ¥ JaeT BO3MOXKHOCTD MPOCMATpH-
BaTh (DUTOILIAHKTOH B XXHBOM COCTOAHHH. OTeueCTBEHHOE MPOU3BOACTBO MEM-
GpaHHBIX GUIBTPOB ObUTO HadaTo B 1931-1932 rr. Jlng crymenus ¢uronnaHk-
ToHa TpHUrofHsl ¢GUIeTpel Ne 6 m Ne 5 ¢ mmamerpom mop 2-5 u 1,2 MKM
cootBeTcTBeHHO. PmisTp Ne 6 pexomeHIyercs HCIIONB30BaTh KaK peiBapH-
TeAbHEIHA TIpU OOMIBHBIX Npobax A4 yCKOPEHHS mpolecca GHiIbTpalyy, a Tak-
Xe ITM pa3fielieHHsA KPYIHO- U MeJIKOpa3MepHO# (pakuuii ¢GUTOMNIaHKTOHA.
Tlocme  punpTpanuy Ha ¢uiabTpe Ne 6 monmydeHHBIH (QUIBTPAT, coAep KallHi
BTOPYIO (paKiuIo, cliefyeT INPOIyCTHTh IOBTOPHO Yepe3 Guiuetp Ne 5.

B 1980-x rT. 6B HalMaXeH BBITYCK MeMOpaHHBIX (GHIETpoB "Bragmmop"”,
U3 KOTOPHIX I KOHIEHTPUPOBaHMA (MTOIUTaHKTOHa mpurofeH ¢umsTp Ne 10
C inaMeTpoM nop okosno 1 MkM. B ynakoBkax MMeloTcs hHIILTPbI-IIOUIOKKH BOH-
JIOYHOT'O THIIA, Ha KOTOphle YKIAABIBAaeTCA caM MeMOpaHHBIH (HIIBTD, 9TO MpeloT-
BpalllaeT €ro Pa3phIB U CIIOCOOCTBYET PABHOMEPHOMY pacIipelieIeHHIO 0CaIKa.

Cyxue GUIBTPEI COAEPXKAT B CBOMX IIOPaxX BO3AYX, KOTOPHIH 3aKyNOPHBAET
HX U 3aTpyAHsAeT QuiubTpauuio. Jing yJaneHusa Bo3nyxa (GUILTPHL HYXHO Mpo-
KMIIATUTh B AUCTHIIMpoBaHHOM Boie B TedeHme 20-—30 MuH. Boxmy cnemyer
HarpeBaTh MEIUICHHO, a KHMIIAYCHHE NOJDKHO OBITH CIIOKOWHBIM, TaKk KaK IIpH
OypHOM HarpeBaHHWM M KHUNAYCHHH (WIBTPHI CKPYYHMBAIOTCS M CTAHOBATCA
HETIPUroHBIMH K ynotpeGiennio. KpoMe Toro, ans ynaneHus Bo3ayxa M3 1op
GUIFTPOB MOXKHO PEKOMEH/I0BAaTh JJIMTENBHOE cofiepXKaHHe QHIBTPOB B JIH-
CTHJUTMPOBaHHOH BoAe (epel NOMENIEHHeM Ha TaKoe XpaHeHHe (HIBTPBI
HEOOXOIMMO HECKOJIBKO pa3 IIPOMBITh B JHCTHUIHPOBaHHOM BOJE).

DunpTpanHio IPOBOAAT MOA BaKYyMOM B BOPOHKE C MIOPHCTBIM HIIH CETYa-
THIM JHOM, Ha KOTOpO€ YKJIaABIBAIOT MeMOpaHHbIH GuibTp. BopoHky ykpemwis-
10T Ha konbe ByH3eHa, KOTopylo 4epe3 BepxHHi TyOyc LITaHTOM COEIMHSIOT
¢ BaKyyMHBIM HacocoM. BO3MOXHO coeIMHEHHE HECKOJBKHX BOPOHOK OXHOH
TpyOKOH MM CHCTEMOH TMOKHMX IDIAHTOB, YTO TMO3BOJAET QHILTPOBATH Cpasy
HECKOJIbKO Ip00.

H. M. banoHoB NpeAoXuI MOPTaTHBHBIN TPUOOp, O4eHb YIXOOHEIH B 3KC-
HNEeAMIHOHHEBIX YCIOBHAX, Ile Konba ByH3eHa 3aMeHEeHa JIOPAJICBEIM CTaKaHOM,
B KOTOPOM NpPH TPaHCHOPTHPOBKE MepeBopaunBaeTcs U HuKcHpyeTcs Moaudu-
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UpoBaHHasA (HUIBTPAllMOHHAA BOPOHKA M3 OpraHH4ecKkoro crekita. [ cosna-
HHS BaKyyMa OH HCIONIB3yeT Hacoc OT MOTOpOJUiepa HIIH Benocumena., Macca
npubopa BMecTe C HACOCOM He npesbimaeT 1260 r.

IIpoby ¢uneTpyIoT 10 ONpeneneHHOro o6beMa, OCTaBIAA Haj (HILTPOM
CTOJIGHK BOZBI BHICOTOH 1 CM, HIIM 10 MOMEHTa, KOTJja BOABI HaJl OCaJKOM YXe
HeT, HO QUIIBTP ellle OCTaeTCA BIAXHBIM. 3aTeM IJIAHKTOH OCTOPOXKHO CMBIBAIOT
¢ QuIbTpa MATKOH KHCTOYKOH M MOACYUTHIBAIOT B cHeTHOIH kaMmepe. XKenatens-
HO cpa3y moclie (UIBTpallid MPOCMOTPETh XHBOH MaTepHal, 4TO MO3BOJAET
He TOJbKO OOHApYXXHTh HEXHEIE GOpMBI BOJOpOCIIeH, HO M OIIpe/leNINTh o0lIee
cOCTOsIHME (HUTOILIAHKTOHA. .

Ecnn HeT HEOOXOAMMOCTH NMPOCMATPUBATh XXHBYIO MpoOy, GUILTP HoMe-
AT B TIEHHULHUTHHOBYIO CKIAHKY 06beMoM 20 mi, 3anuBaioT 5—10 M Gunb-
Tpara ¥ KOHCEPBHUPYIOT IO cnabo xentoro npera. B aTom ciyuae 3a 30 MuH
0 (QUIBTpAlMd MOXHO NPOBECTH NPEIBAapHTENBHYI0 KOHCEPBALMIO HPOOBI
HECKOJIbKAMH KaruIaMH (UKcaTopa, UTO NPEeNOTBPATHT AedopMalHio BOAOPOC-
neit Ha QUIbTpe, KOTOpas MOXET UMETH MECTO IIPH GHUIBTPALINY XHUBOH NPOOLL.

OLieHKa TOYHOCTH OCAJOYHOTO U (HIBTPALHOHHOTO METOIOB, IPOBeeHHAs
K. A. I'yceBoii, nokasaiia, 4To JAOBOJGHO ONH3KHE Pe3yJbTaThl C OTCTOWHBIM KOH-
LICHTPHPOBaHHEM TIONYHAIOTCA TOABKO B Ciy4Yae [BOHHOH (uIbTpaupy npoGhI.
TlpuurHa COCTOMT B TOM, 4TO NPH OOIIBHBIX P06AX TONBKO TaKas JBOHHAA (HIIb-
Tpauus obecledBaeT paBHOMEPHOE pacripefielieHHe OT¢IIETPOBAHHBIX BOIOPOC-
it no 1wiomaan ¢unbrpa. Ilpu omHOpazoBoi drIbTpaLMy MpoHcxoauT cOMBaHKE
OpraHH3MOB (PHTOIUIAHKTOHA B KyYH HIH JAaXe CKIeHBaHHWEe MX Ha (HILTpe.
IMosToMy pe3ynsTaThl IOAcYeTa (HMTOIUTAHKTOHA HETOCPe[CTBEHHO Ha TaKHMX
¢wisTpax (0cobGeHHO IpH GONBIIOM YBETHUEHHH MHKPOCKOMA) OOBIYHO BBIILE pe-
3yJIBTATOB, HOTY4EHHBIX C IIOMOLLBIO OTCTOHHOIO (CEAMMEHTAlOHHOI0) METO/IA.

HecMoTpsa Ha onpe/enieHHbIe JOCTOMHCTBA MeToa MeMOpaHHOH puiIbTpa-
muE (3TO TpexJe Bcero BO3MOXHOCTH aHAIIH3a XXHMBOIFO MaTepHaia, a TaKxke
6BICTPOTA CTYIIEHH NPO06 NP MajoM HCXOAHOM 06beMe), MHOTHE THApobuo-
JIOTH UPEANOYUTAIOT HCIONb30BaTh OTCTOMHBIH MeTon, Kak Oonee mpocTo
M He TpeOYIOLMi CIIeIHAIbHBIX YCTaHOBOK.

H3yvars OpraHu3Mbl B XXUBOM COCTOSHHH MOXHO H B Cllydae NIpHMEHEHUA
MeToJa LeHTpubYTHpOBaHHA, KOTOPBIH 1103BONAET OBICTPO OCAAUTH BOJOPOCIIH.
OnHako IPHMEHATH eTo NPH KOJIHYECTBEHHOM yueTe QUTOIIAaHKTOHA He cnexy-
€T, TaK KaK LeHTpUdyra He OCa)XAACT CHHE3EJICHBIe BOAOPOCIH, CoAepKallue
ra3oBble BaKyOJIH, U OPTaHU3MbI C MEHBIIEH INIOTHOCTHIO, YEM BOJA.
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Heo6xoquMocTh B KOHIIEHTPHPOBAaHHM Npo0 OTmajgaeT, eciii npoda yxke
6b1Ta CKOHLIEHTPHPOBaHa HPH 0TGOpE ¢ MOMOIIIBIO [NTAaHKTOHHOH CeTH.

4. Oyenka buopasnoobpasua.

CyliecTByeT HECKOJBKO IMyTEH OLEHKH OMOPa3sHOOOpa3Hs, NPHMEHHMBIX
Kak 1pH paGoTe ¢ (GUTOITaHKTOHOM, TaK M C APYrMMH ruapoduontamu. OgHo
3 HaNpaB/IeHAH — I0JCYeT YKCNIa BUOB, HAXOAAMXCA B MPobax, O6HTAIOMMX
B JAHHO# 3KOCHCTEME WM ee IIPOCTPAHCTBeHHO# equHule. BunoBoe pa3sHoo6-
pasue, BBID)XEHHOE YHCIOM BHAOB (MIM TaKCOHOB, BKJIOYas BHYTPHBHJIOBBIC
KaTEropuH), OTPaXaeT JHIIL CTeNleHb 64006020 6ozamcmea, TO €CTh dMcna
ocobel, IPHYHCICHHEX K OJHOMY TAaKCOHY, OGMTAIOIIMX HAa aHAIM3MpPYeMO#H
TeppHTOpHH. YHCIIO BHAOB He BCETAa MOXET PacCMaTPUBAThCS KaK KPHTEpHH
6uropa3Ho00pa3Ki, TaK KakK 3aBHCHUT KaK OT OCOOEHHOCTEH ITOCTaHOBKH 3a/lauM
HCCIIENOBaHHA, TAK H MHOXECTBA Pa3HOOOpa3HEBIX (PAaKTOpPOB, CBA3aHHBIX C BBI-
GopoMm ‘oGbeKTa.

TeM He MeHee, YHCIIO BHJIOB KaK TOKa3aTeNb OOIIETo YHC/a OpraHU3MOB,
KOTOpble MOryT OBITh OGHapy)KeHBI B JJaHHOM MeCTOOOMTaHHHM, IpelCTaBIAET
coboif HaubGonee MpocToil KpuTepuil GHOpa3zHOOOpa3Msi, KOTOPHIH He 3aBHCHT
OT YHCIIEHHOCTH H COOTHOIIEHHA OpraHW3MoB. BHaoBoe GoraTcTBo, HIH MJIOT-
HOCTB BMJIOB, a TaKXe 8wipagHeHHocmb, TIo MHeHMio 0. Opyma, aBnsercs
OHHUM W3 KOMIOHEHTOB BHJIOBOro pasHooOpasus (OmyMm, 1975). BripaBHeH-
HOCTP HpEJICTaBIAET co00il MoKa3arenb, OCHOBaHHBIH Ha 3HaYHMOCTH OTHEJIb-
HOTO TaKCOHA. 3HaYHMMOCTPH OTpaxkaeT "yyacTHe" BHIa B COOOIIECTBaX OTHOCH-
TeNILHOM OOWIIMM, OHOMacce TOJIOKEHHH B CTPYKTYpe NOMHHHDPOBAHHA H TID.
®dopmaneHoe onpeneneHne 6nopasHoobpasus 6su10 npemtoxero B. K. 1lutu-
koBbIM U I". C. Pozen6eprom (2005):

R ="Y[S, Q (Fp))],

rae R — 6uopasHooOpasue,

Q — HekoTOpasi HauboJee MOAXOAAIIAs BEIOOPOYHAA CTATHCTHKA,

S — MHOXECTBO XapaKTePHCTHUECKH 060COBIEHHBIX rpynm,

F(p) — BoibopoyHaa GYHKUHA pachpelelieHHs H3y4aeMoro MoKazaTels
IO 9THM TpYTIIaM.

PacyeTHEle mMOKa3aTeNd, MONMydYaeMble Ha OCHOBE pasNMYHBIX (opMyd

MoAUGHKaIMil Mep OMCIEPCHH M IHTPONHH, B 3KOJOTMH NPHHATO HA3bIBaTh
uHdeKcamu 61008020 pasHOOOpaszus.
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Huoexc Cumncona. OcHoBaH Ha (HopMylie NMCHEPCHH, APYTHEe Ha3BAHUA:
Mepa AOMHHHUPOBAHHA, MHIEKC TOMHHHPOBAaHMA, KOHIIEHTPAlMA JOMHHHUpPOBa-
Hus (Simpson, 1949).

D= Z[M]
N(N-1)
rae N — cymMma dakTHyecKoi 3HaYHMOCTH BCEX BH/IOB;
n — 3HaAYMMOCTb KaKoro-m16o OfXHOTro BHAa, Hal[pHMep, YHCII0 ocobeit, 61o-
Macca, OTHOCHTeNbHOe o0HIIHe. :

B kauecTBe 3HaYMMOCTH Yallle BCEr0 BBICTYNAeT YHUCIEHHOCTH JK3€MILIA-
pos. ITo muennio A. ®. AnumMoBa, uHaeKC CHMIICOHA BBIP2XAeT OTHOILIEHHE
YHUCNa CTeneHel cBO6OaBI BHYTPHUBHJIOBBIX B3aMMOJIEHCTBHH K obuemMy aucay
cTenieHedl ¢cBOGObI BHYTPEHHUX DJIEMEHTOB 9KOCHCTEMBI, 00eCIIeYHBalOMIKX €€
eAMHCTBO U (pyHKUHOHMpOoBaHUe (AsumoB, 2000). 3HaueHHe JaHHOIO MHAEKCA
c1a60 3aBHCHT OT YHCJIa TAKCOHOB, TOTOMY 00JIaCTh €ro NMpUMeHeHHs OrpaHH-
YeHa MHAUKAaUMedl NOMHHMpoBaHMsA. BenuunHa "unHpexc CuMIicOHA" 3aBHCHT
H OT BHIOBOro 6OraTcTBa, H OT PaBHOMEPHOCTH B COOTHOILIECHHH OOMIMH pa3-
HEIX BHoB. MHaexc CuMIcoHa Gosee YyBCTBHTeNEH K M3MEHEHMIO OOWIHA
caMBIX MaccoBbIX BHJOB. IIpH MOCTOSHHOM 4YmMClie BHIOB MHIEKC BO3PacTaeT
C YBelIHYeHHeM BBIPABHEHHOCTH B KOJMYECTBEHHOM COOTHOIIEHMH pa3HbBIX
BHJIOB, a [IPH MOCTOAHHOM PaBHOMEPHOCTH — C POCTOM BHIOBOro GOrarcTBa.
IMpu nomou uHAeKca CUMIICOHA MOXHO KOJHYECTBEHHO OLEHMTH PaBHOMEp-
HOCTb pacrmpeleieHns (BBIPABHEHHOCTb) — JOJII MaKCHMAlbHO BO3MOXHOM
BeNHYMHEI D [OCTHraeTcs NpH OAMHAKOBOM YHCIEHHOCTH BeeX BUOB. ITo cyTH,
5TOT MH/EKC ONHCHIBAeT BEPOATHOCTH MPHHAIIEXHOCTH JIIOOBIX IBYX OCOOEH,
CIy4allHO OTOOPaHHBIX U3 HEONPEIENCHHO GOJBIIOro COOOLIECTBA K OAHOMY
4 ToMy Xe BuAy. CylecTByeT TecHas CBA3b MexJay HHAekcom CHMIICOHA
U qucnepcueil 00beMa TaKCOHOB.

VBenuuenne uHAekca CHMIICOHA O3HAa4aeT yMEHbLIEHHE pa3sHOOOpasus
Y POCT CTelleHH JJOMHHHUPOBAHHs OJJHOTO BHJIA, I0O3TOMY Ha NPAKTUKE YacTo HC-
HOJB3YIOT MOAHMHKALIMIO — o6pamHuiti undexc Cumncona, Win "HMHIAEKC MONH-
JIOMUHAHTHOCTH":

1 1
Dl'=—= .
D ;pf
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Teoperudecku H NpHHMMaeT MaKCHMAaJIbHOE 3Ha4€HME TOTAa, KOrAa uMeeT
MECTO IIOJIHasl BEIPaBHEHHOCTH pacrpejenenus log, S, (rme S — obiee 4yucio
06bpexToB (HampuMmep, BUAOB B coobecTBe, mpobe)), 9TO COOTBETCTBYET
panbonbliemMy pazHooGpasHi0 CuUCTeMbl, a MHHMMaibHoe paBHO (. 3Hauyenue
ungexca llleHHoHa u3MepsieTcs B Gurax Ha 9Kk3eMIuIsp — 6uT/>Kk3. Unoraa, uto-
6bl HE HUCIIOIL30BATh EHHHULY HU3MEPCHHUA «OUTY NPON3BOJMTCS HOPMUPOBAHHE
unzaekca IllenHona o cnexywomei cxeme: H/H,,,. B nutepatype BCTpedaeTcs
TaKkxke obozHauenne unjekca [llenHona — H'.

Hupexc [llenHoHa Takxe Ha3bIBACTCA MH(OOPMALMGHHBIM, HO CIE/yeT OT-
METHUTh, 9T0 HHGOpPMALWs O BHYTpeHHEH OpraHH3allMd 3KOCHCTEMBI, NPHCYT-
CTByIOIIas B CTPYKTypaX OPraHW3MOB M IOTOKaX MeXJIy 3THMM CTPYKTypamu,
He CBOJMTCA TOJBKO JIMLb K pa3Hoobpasuro (Posenbepr, 2010). IToaTomy stoT
UHZIEKC HeceT MHGOPMALMOHHYIO HarpysKy JUIA McCleJoBaTene#, HO He JUIA
sxocucTeMs! (Anumos, 2000). s moHMMaHMA H OUEHKH HHPOPMAIHOHHEIX
IIPOLIECCOB ¥ TIOTOKOB HHGOPMALMH B 3KOCHCTEME, HHPOPMALIHMIO ClIeAyeT pac-
CMATPUBATH KaK XapaKTepHCTHKY BHYTPEHHEH OpraHH3allMi CHCTEMB], KoTopas
TPOABMIAETCS NIPH BO3/IeHCTBHH 0GBEKTOB H IPOLIECCOB.

JIOCTOMHCTBOM MHZEKCA PasHOOOpasus ABJIAETCS €ro IOJIHAas He3aBHCHMOCTh
OT GHOLIEHOTHYECKOrO CXO/ICTBA CPABHMBAEMbIX COOOILIECTB H BO3MOXHOCTE OLICH-
KH CTEIEHH pasHoobpasus KHKHOro MeCTOOOMTaHHs (MM [poGbl) B OTAETBHOCTH,
TaK KaK MEXAy 4YHMCIOM TakcoHOB M unpekcom lllennoHa cyuwiectByer npsmas
dyHKuMoHansHas cBs3b (Baxasos, 2000; Posenbepr, 2010). "Hupekc nourH He 3a-
BUCHT OT BEJIMMUHBI IIPOGHI ¥ XapaKTepH3yeTcs HOPMATLHBIM PAcIpeeiCHHEM; 3TO
06CTOATENECTBO 1I03BOJIAET MCIIONB30BATh OOBIMHBIE CTATHCTHYECKME METOMBI UL
TIPOBEPKH 3HAYMMOCTH pazmuuii Mexcay cpemumM” (Omym, 1986). Ecim wmcno
BHJOB B aHAIM3HPYEMOM MECTOOGHMTAHHM CpaBHHMTENBHO HeBenuko (S < 30), To
Ha BeJ4uHy H IperMyIIeCTBEHHO BINAET BUIOBOE GOTaTCTBO — KOJM4ECTBO TakK-
coHoB. C yBeJIMYEeHHEM BHZIOBOIO OOTaTCTBA BIIMSHME YMCJA BUAOB Ha BENHYHMHY
MHJIEKCa CYILECTBEHHO ocnabeaeT. JTO SpKO NPOABIAETCS TpH aHalmse coob-
IECTB, XapaKTepH3yIOLMXCsS 3HAYMTeIbHBIM BHIOBBIM OOraTcTBOM, HampHMep,
AIBIOLIEHO30B WX KOMIUIEKCOB MaTOMOBBIX BOJAOPOCIIEH KOHHBIX OTIOXEHHH, I/le
YUCIIO TAKCOHOB H3MEPACTCS COTHAMMU.

Benuunna uazgexca IlleHHOHa 3aBUCHT OT BHUAOBOM IUIOTHOCTH M BBIPaB-
HEHHOCTH, YTO IO3BOJIET XapaKTepH30BaTh €ro KaK KOMIUIEKCHBIA HHAEKC, YTO
06BSCHAET €ro MOMyNAPHOCTL. B TO e Bpems no 3HaYeHHI0 unjekca LlleHHona
CJIOXHO OLIEHHTD, YTO HMEHHO ONpe/enseT 6uopa3Hoodpa3He — YHCIIO TaKCOHOB
UM BBIPaBHEHHOCTH. [l pacueToB Ha NPAKTHKE IPUMEHAIOT BeIHUUHY YHC-
JEHHOCTH OPraHU3MOB, HIIM HX OHoMaccy.
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Hnnexc 1llenHOHa CIY)XHAT O/ CpaBHEHMA OHOpa3sHOOpasHi PasIM4YHBIX
9KOCHCTEM KaK B IIPOCTPAHCTBEHHOM, TaK M BO BPEMEHHOM OTHOINEHMH B CBA3H
¢ TeM, uTo 3HauendHe H camo mo cebe HckmodaeT y4yeT KaKMX-IHOO AaHHBIX
0 KOJIMYECTBE OpraHW3MOB WIH MX OHoMacce. Hampumep, MOXHO NOTYy4HTH
0/IMHAKOBOE 3HAYECHHE WHIEKCA, CPABHUBAs MaJNOYHCIEHHbIE COOOLIECTBa BOIO-
pocieil B aKkBapHyMe C KOHTHHEHTaIbHOH anbrodiopoi: oIMHAKOBEIE 3HAICHHA
p; NONYHRI0TCA Kak NpH Gombumux (2 000/10 000), Tak v npy mansix (2/10) 4uc-
NIEHHOCTAX ocobeil. B HHTepnpeTanusAX HHOEKCZ MOXHO I'OBOPHTH TOIBKO
06 OTHOCHUTEIFHOM XapaKTepe pacnpeieeHus nmpofmammﬂuux CcBA3EH,
BEIIeCTBA M YHEPIWM IO OTHEIbHBIM TaKCOHaM, He 3aTpardpas OTJEJbHBIH
opraumsM. [To3TOMy KOPPEKTHOCTh CpaBHEHHS HHAekcoB llleHHoHa ayiA pas-
JIMYHBIX GHOUEHO30B ONpEeAeNAeTCS IPHMEPHO OJMHAKOBOH COPa3sMEPHOCTHIO
BUJIOBOTO NIPOCTPAHCTBa CPABHUBAEMbIX CTPYKTYPHBIX KoMiniekcoB (Pozenbepr,
2010). Uanekc llenrona Maro "qyBCTBHTENIEH" K PEIKUM BHJaM.

Hndexc Bepzepa — [apkepa — ellie OMH AHAEKC, TIO3BOJIAIOLIMH aHATH3HPO-
BaTh creneHn pomuuupoBaHus (Berger, Parker, 1970). B xauectBe MepEl rerepo-
T€HHOCTH BBICTYII2ET OTHOCHTENEHAA 3HaYHMOCTh Hanbosiee 0OMIILHOTO BHIa

A€ Nipex — YHCIIO 0cO0EH caMOTo OOHITBHOTO TAKCOHA;
N — ob1uee YHCNO IK3EeMIIIPOB.

HHaekc BeIpaXkaeT OTHOCHTENBHYIO 3HAYMMOCTh Hanboslee 0OMIBHOrO Tak-
cona. YBennyenue ungexca beprepa — ITapkepa, xak u muzaekca CumncoHa,
03HAa4aeT yMeHbIIEHHE pa3zHooOpa3Hs U yBelHUYeHHEe CTETIeHH JOMHHUPOBaHUA
OJIHOTO BHJA, II03TOMY Ha IPAKTHKE YacTO MCIOJAB3YETCS BEJIMMUHA, oOpaTHas
ungekcy beprepa — ITapkepa — 1/d.

Hudexc Mapzanega. BaxxHeHIMMI XapakTepUCTHKaMH 61opa3sHoo6pasus
ABIAETCS BUIOBOE GOraTCTBO (MC/IO TAKCOHOB), MM IIOTHOCTh BHAOB. Yucio
TAKCOHOB MOXET ObIThH OTHECEHO K muomaay (06veMy) WM K 4YHCHy OCoOeH.
P. MapranepoM mpemIoxKeH ClIeAyOLINi WHAEKC BHAOBOrO pasHoobpasus
(Margalef, 1958):

B L

1
I, =—log, s
MO T gbgy gy !

rae Q! — dpakTopuaibHas BEIHYHMHA BCEX HCCIeAyeMbIX BUJIOB,
1!, 1! qn! — daxTopHanbHAY BEMMYMHA YHCIa 0coOel Kakoro-nubo BUa.



105

P. Mapraned, ucxoas u3 TOro, YTo YHCIO BUAOB NPONOPLHOHAILHO JIora-
pUdMy H3ydICHHOH IUIOAIH, H CYHTAA, YTO obllee IHCIO 0CO0EH MPOMOPLIHO-
HaJIBHO IUIOLIANH, IPEJUIOKMI B KayecTBe Mepsl 61opazHoobpasus ciaeayiolee
cootHomenre (Margalef, 1958):

d= @
InN
/e § — 9UCIIO BHJIOB;
N — uncno ocobeid. .

JlocTorHCTBO 3TOr0 MHAEKCAa — MPOCTOTA PacdeToB. bonbmias Bejgw4YHHA
HHJIEKCA COOTBETCTBYeT GonbileMy BUIOBOMY Pa3sHOOOpasuio. -

Hnoexe Menuxunuxxa. E. ®. MeHXUHHKK (TIpeZiNoXuNl PacCUUTHIBATh BH-
L0BO€e 6OraTcTBO, HCITONB3YA B BHaMEHATENEe QYHKIUMIO KBAJpaTHOrO KOPHS

a, =80
JN
e § — YUCI0 BUAOB;
N —4ncno ocobeid.

Hupexcsr Menxunuka 1 Mapraneda oTIH4aloTcs 0T BCeX OCTalbHBIX IIH-
POKO HCIIONB3YEMBIX MHIEKCOB TeM, 9TO JUIA MX pacdeTa IipuMeHseTcs abco-
JIOTHAA BENHMYAHA — YHCIIEHHOCTE (N), @ He OTHOCHTENIbHAs — J0NId i-T0 BHAA
(p;) B coobmiecTse. B pesyibTaTe 3TOr0 AaHHBIE HHAEKCH! OY¢HD TYBCTBUTEIBHEL
K pasmepy BHIGODKM M TOMHOCTH pacyeToB. IIpy M3yuyeHuu coobmiecTs opra-
HHU3MOB, BRIGOPKHM KOTOPBIX MOTYT HOCHTBH CIIy4aWHEIH XapakTep (Hanpumep,
BOAOPOC/M TUTaHKTOHA), IPUMEHEHHE 3THX MHACKCOB JUIA OLIEHKH TaKCOHOMM-
YecKOro pasHooOpasus HeCKONbKO orpanudeHo. CiefyeT OTMETUTE, YTO HU3KOE
3HaYeHHe MHAeKca MeHXNHHKA XapaKTepHO I COOBIIECTR, I/l OAMH-[Ba BUAA
obecreunBatoT 6onee 70 % obIel uMcIeHHOCTH.

IpencTasneHHble UHAEKCHI BHUIOROTO Pa3zHOOOpasysd SBIAIOTCA LUIMPOKO
pacnpocTpaHeHHBIMH B MHPOBOH M OTE4€CTBEHHOH 3KOJIOrHYECKOH HpaKTHKe,
UX T[OBCEMECTHOE NpHMeHEeHHe OTKPBIBACT HIMPOKHE BO3MOXHOCTH JUIf CpaB-
HHUTEJBHOTO aHanu3a.

Hcmoinb3oBaHHe PacCMOTPEHHBIX BBIIE MHIEKCOB NPH PA3IUYHBIX 3KOJIO0-
[HYECKUX MICCIeOBAHMAX U IS 387129 GHOMHAMKAIIMM BO MHOTOM 06YCIIOBJIEHO
Tpamuimel. Eciy pasnooGpasue onpeieNneHHBX coo01IecTs OpPraHu3MOB MCTOPH-
4yecKd (B TPaJUIMAX JAHHOH HAay4HOH ILKOJbl) NPUHATO OLUEHMBATH C MTOMOMIBIO
ONpefielieHHOro MB/eKca (Habopa MHJEKCOB), TO 3TO )K€ BXOJUT B [PAKTHKY
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6ymymmx HccnenoBanui. Hampumep, 9pe3sBprdaiiHO LIMPOKOE PacpocTpaHeHue
umeet upaexc 1lleHHOHa, XOTA HCClIENOBaTeNh HE BCETO MOXET YeTKO 00BAC-
HUTB, 110 KaKHM TIPMYHHAM OH HCTIONB3YeT HMEHHO ITOT KPUTEPHH OLEHKH TaK-
COHOMMYECKOTO pa3HOOOpa3us, a He Kako#-1ub6o apyroit. HcnonssopaHue
OJHMX M TeX Xe CTaBIIKX "TPaJMIMOHHBIMH" UHAEKCOB MO3BOJIAET MPOBOAHTE
CpaBHMTESIbHBIA aHAIN3 MHOTOJIETHEH AMHaMUKH GHopasHooGpasus Hccienye-
MBIX TPYIN OpraHM3MOB, CPaBHEHHE C JaHHBIMU MpEbIIYIIHX UCCIeI0BaHNH,
a TaloKe CONOCTABJIATH BUAOBOE pa3HOOOpasye B pa3lIMIHBIX PETHOHAX M MECTO-
oburanmsx. [I0BCeMECTHOE HCIIONB30BAHAE OQHOTO H TOTO Xe MHJeKca 06y-
CITOB/IMBAET COMOCTABUMOCTH BBIBOAOB, CAENAHHBIX Pa3sHBIMH HECIEN0BATENAMH
IIpH W3yYeHHH OJHON [PYNIBI OPTaHW3MOB Pa3NMYHBIX MectoobmTanui. Ilpu
TAKOM MOAXOJE 3aYaCTyI0 OTCYTCTBYeT KaKoi-IH60 TBOPYECKHH MOUCK HOBBIX,
MOXeT OBITh, GoJIee aJeKBaTHEIX KPUTEPHEB OLEHKH GHOJIOrHIECKOro pa3Hoot-
pasus B yrofy "yHHBEpCaIbHOCTH" H "Tpanuuun".

[Tpo6ieMsl PH HCMONB30BAHMH MHAEKCOB MOTYT OBITh BBI3BaHEI OTCYT-
CTBHEM y HcciejoBatesns HHGopMauuu o cyTH, 6a30BbIX NPHHUMIAX pacyera
HHJIEKCa, KOTOPHI B TAHHOM CJTydae MCIONB3yeTC KaK HHCTPYMEHT, [T03BOJIA-
OLLMH MOTYYHTh HEKyIo NuOpy. Bribop MHAeKca U1 KOHKPETHBIX 3a/a4 OLeH-
KH OuopazHOo0Opa3ua NokeH 6asHPOBAaThCA HAa 3HAHMM NPHHUMIIOB pacyeTa
1 $u3MyecKoM (MaTeMaTHYECKOM) CMBICTIE HCTIONB3yeMOro ITOKa3aTels ¢ ye-
TOM OCOBEHHOCTell OGMONOrMYecKMX OOBEKTOB: CIOXHOCTH CTPYKTYPHI €O06-
1ecTB, Habopa Py OpraHu3MoB, 06beMa BEIGOPOK, MX CIIy4aHHOCTH U IP.

IMo muemmo I'. C. PosenGepra (2010), ouenka 6uopasnoodpasus B mpo-
CTPaHCTBE BHIOB B 3HAYMTENBHOM Mepe ABAETCA HEKOPPEKTHON MpPOLECAYPOH
B CHIIy TOTO, 4TO TIPX 3TOM He y4MThiBaeTcs Mopdonorayeckoe, GyHKUHOHAIb-
HOE, IKOJIOTHIECKOE CXOJCTBO/pasuyyie MeXIy CaMUMH BHAaMH. Kax sl BUl
IPeNCTaBIIAETCA KAK H30IHPOBAHHEIA TAKCOH, HHOPMAUUOHHO PaBHO yAaNeH-
HBIH OT BCEX OCTAJILHBIX.

Jlns pacuera uHaexca llleHHOHa B KauecTBe 3TajOHAa NPUHUMAETCA 3KOCH-
cTeMa ¢ PaBHBIMH OOM/IMAMH BCEX BUJ/IOB, KOT/A JAHHBIX TMOKa3aTellb NPUHUMa-
€T MaKCHUMaJIbHOE 3HayeHHe, YTO He BIIOJIHE COOTBETCTBYET CTPYKType peasib-
HBIX NPHPOAHBIX COOGIIECTB M JOKHO YYHTHIBATHCS [pPH MPOBENEHUH
GUOMHIMKALIMM KauecTBa cpelibl Ha 6a3e JaHHOrO KPUTEPHS.

ITpumerenne uHaexkcoB Mapraneda 1 MeHXHHNKKA ML OLIEHKH BUAOBOTO
pasHooGpasns COOBIIECTE OPraHU3MOB, BBIGOPKH KOTOPBIX MOTYT HOCHTB CIIy-
YajiHplil XapakTep, orpaHuyeHo. Tax, C10XHO Ha TPaKTHKE MONYYUTh PENpe3eH-
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TATUBHYIO BBHIOOPKY IUIAHKTOHHBIX OPraHM3MOB M3 BOZOeMa, HOO MX BHIOBOE
60raTCTBO CPaBHUTEIIHHO BENHKO, a B IIPOOHI [IONaJaeT JHIIb HeKHil Habop Tak-
COHOB, HE BCer/la OTpaXaloUMH pealbHYI0 KapTHHY BHIOBOTO pa3zHO0Opa3us
JIlaHHOTO BofloeMa. JIo HacTosALIero BpeMeHH NPOROIDKAIOTCA CIIOPHI O METOLHKE
KOJIMYECTBEHHBIX MTOJXOA0B, HEOOXOXUMOM H JOCTATOYHOM KOJIMYECTBE GHOIIO-
rUYeckoil HHbOpMaluKM (YHCIa WHBEHTAPU3UPOBAHHBIX TaKCOHOB, PO,
MOBTOPHOCTeH) JUIA afeKBATHOH OLIEHKH Oumonorudeckoro pasnoobpasus. Hc-
CJIEZOBATEIIN PACXOAATCA BO MHEHMAX, CKONBKO, HATIPUMeEP, CIEAYeT IIOCUUTATE
KJIETOK BOJOPOCIEH MOX MHKPOCKOIOM, YTOOBI 3Toro SpUIO XOCTATOYHO VI
OLICHKH BHIOBOTIO Pa3sHOOOpasus. :

HccnenoBaHus B oGnacTtd GHONOIMYECKOro pazHooOpasms HpHobpeTaioT
BCce GoNBIIyIo akTyansHocTh. HanbGonee pasHooOpasHoe cOOOINECTBO SABISETCS
"cTpaTeruyeckuM 3amacom" 6ubnomecxoﬁ 9BOJIFOI{MH, CJIEIOBATENBHO, KOJIH-
YEeCTBEHHOE OINpeAeNeHre TaKUX COOOILECTB I03BONAET OOECHeYMTh TAaKHM
YHUKAJIBHEIM COOOIIECTBAM OXpaHHBIH cTaTyc. BakHeHIIMM HalpaBIeHHEM KO-
JIMYECTBCHHOHM OLICHKH ABJAETCS ONpe/esieHHe N0JMA PeAKHX M OOMJIBHBIX Tak-
COHOB, @ TaKXe HX BIMAHHA Ha CTPYKTYpy COOOLIECTB B IENOM; GIH3KHM
HanpasleHWeM ABJISETCSA OLECHKa JOMHHHPOBAHHA BHIOB, B paMKaX KOHLCNLIMH
KOTOpO# HCIIONB3YETCA NOHATHE 3HAYUMOCTH BHAA.

Crparerus aHanu3a GHOIOTHIECKOro pasHooOpasus TpebyeT, mpexae Beero,
KONIHYECTBEHHOH M CPAaBHUTENBHOH OLEHKH €r0 B IIPHPOAHBIX BKOCHCTEMAX pas-
naHOro ypoBHs. KoMnuiekcHas oLeHKa BceX KpUTepHeB GHopasHoo0pasus M03B0-
JISI€T MOHATH CTElleHb YCTOWYMBOCTH H3Yy4aeMOMN 3KOCHCTEMBI, yPOBEHb AHTPOIIO-
FeHHOI'0 BO3JEHCTBHA Ha ee CTPYKTYDY, PO/b M MECTO PEJKHX BHIOB pacTeHMH
U XMBOTHBIX B JAHHOH 3KocHcTeMe. IlepcneKTuBHBIM HalpaBleHUEM B pa3pabor-
K€ HOBBIX W TIPMMEHEHMH CYLIECTBYIOIMX KPHTEPHEB OLEHKHM OHONOIHYECcKOro
pa3sHooOpasyA ABIACTCA MEXAUCLMILIMHAPHBIA MOAXOA, KOTAA MaTeMaTH4ecKUuH
alnapat KOpPeKTHO UCIIONB3YeTCA B 3KOJOTHYECKHX HCCIEAOBAHMAX.

Hccnenosanus cooGIIECTB OPraHH3MOB M OKOCUCTEM Ha OCHOBE MaTeMa-
TH4ECKOTO MOJIETTUPOBAHHUS [0KAZbIBAIOT, HTO OHOpazHOOOpa3ue ABNAETCH Of-
HUM M3 OCHOBHBIX KpHTEPHMEB UX CTAOMIBHOCTH K ycToitunBocTu. Dopmanusa-
1Ms TOHATHA "GWopa3HooOpazpe" 1O YpPOBHS MaTeMaTHYECKOTO BBIPAXEHHS
yrpoiaer pa3paGoTKy MoJeNeil M UX aHalH3 B BBIMMCIHTEIBEOM JKCMIEPHMEHTE,
YTO MOXET CIYXUTh HE TONBKO 3(P(PEKTUBHLIM METOJOM HCCIEAOBaHNA POJH
6HOJIOrMYECKOro 00pa3oBaHMs B SBONIOLMU U (GYHKIMOHHMPOBAHHH DKOCHCTEM,
HO ¥ MO3BOJIAET pa3pabaThIBaTh 3JIEMEHTHI 3KOJIOTHYECKOr0 HOPMHPOBAHMS I
3a/1a4 MOHUTOPHHIA U OLICHKH KaYeCTBa OKPYKAKOILIEH Cpefpl.
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4.3. Tloaxoab! OEHKH KadecTBa cpe/ibl
HA OCHOBE NMOKa3aTe/leH BOXOPOCHEBLIX co00ecTs

dopMupoBaHHE BOAHON IKOCHCTEMBI IIPOMCXOIMT O] AHCTBHEM H B pe-
3yAbTaTe IPOLECCOB, MPOTEKAONIHX Ha Gacceiine BoocOOpa M HA IPOTSKEHHH
Bcero pycna pexu. Jlaxe BechbMa HOAPOOHBIH XMMHYECKHH aHAIM3 NPH OlICHKE
Cpefibl OOMTAHMA MOXET JIMLIb KOCBEHHO YKa3biBaTh (aKTOphl, OKasbiBaloLIMeE
BIMSHUE Ha KOCHCTEMY MM SBIITIOIIHECH pe3yNbTaToOM ee XH3HeAeATelLHO-
cti. C MOMOIIBIO XHMHUIECKHX OLIEHOK MOXKHO OMNpPEAENUTs TpoduuecKyro 6asy
IJIA Pa3BATHA GHOTH — GOPMEI a30Ta i octopa, pacTBopeHHsIe B Boje. TakuM
06pa3zoM, MBI BUJMM, 4TO JUIA OLEHKH COCTOAHHS BOJHOH IKOCHCTEMBI HeobXo-
J¥MO 3HATH He TONHKO €¢ FMAPOXMMMYECKHE NapaMeTphl, HO M NapaMeTphl ee
6uotuueckol yacTu (bapunosa u Ip., 2006).

Tpu onieHKe COCTOSHMA OMOTH Ha SKOCHCTEMHOM YPOBHE, HapAIy ¢ MHTe-
rpaNbHBIME TIOKa3aTeNaIMH, XapaKTepU3YIOIMMM JKOCHCTEMY KaK CaMOCTOA-
TENBHYIO eJMHUILy HepapXHYecKoil CTPYKTYpHl BCETO HMBOTO, JOBOIBHO YacTO
NPUXOANTCS BBINEIATH T0Ka3aTeNd QYHKIMOHANILHBIX DIIEMEHTOB, pas/ieNiii ee
6UOTUYECKYIO YaCTh Ha COCTABHblE YaCTH, TAKUE KaK MPOAYLIEHThI, KOHCYMEHTSHI
A peIyUeHTH, 1 Hepelko B KaXIOH M3 HHUX OTLICKHBATh Hauboyee IyBCTBH-
TeNbHbIE 3BeHbS, 110 KOTOPEIM MOXHO CYJIUTh O COCTOSHUM BCEH 3KOCHCTEMBL

Ha nonyaauuoHHO-O0MOLEHOTHYECKOM YPOBHE JUIA XapaKTePUCTHKH CO-
CTOSHHA aBTOTPO(HOTO 3BEHA 3KOCHCTEMBI HCIONE3YIOTCH KaK CTPYKTYPHBIE,
TaK ¥ QYHKIUOHANbHBle NOKa3aTenn. K CTPYKTYpHBIM MoOKasaTensM, Xapakrte-
PU3YIOUIM COCTOSIHHE TIPOAYLIEHTOB, OTHOCATCS: YHCIO 0COBeH, CIMCOK BHAOB
B coolmecTBe, GHOTHYECKOE pa3sHOOOpasHe, colepkaHHe (HOTOCHHTETHUECKHX
MMIMEHTOB, GHoMacca ¥ UX H3MEHYHBOCTh B IPOCTPAHCTBE H BO BPEMEHH.

BuoTudeckas 4acTh JKOCHCTEMEl OpraHm3oBaHa B BHAE TpoduyecKo
THPaMUABI, OCHOBY KOTOPOH COCTaBJIAIOT IIEPBHYHBIE NIPOAYLEHTH. B BoxHOM
3KOCHUCTEME 3TO BOZOPOCIH, KOTOPHIE JAlOT OpPraHN4eckoe BeLecTBo Ans Gpop-
MHPOBAaHHA BTOPOTro TpoHIecKOro ypoBHsA — G€CIIO3BOROYHBIX KOHCYMEHTOB,
KOTOpBIE, B CBOIO Ovepe/ib, ABNAIOTCA 6a3ucoM JUIA PhIO — BEpXHEro 3BeHa TPO-
uyecKoll mUpaMuIbl B BOAHBIX 00beKTax (Amumos, 1989).

Tlo coctosuuio mepBoro TpodpuIECKOro 3peHa BO3MOXKHA OIEHKa COCTOAHUS
BCell GHOTHYECKOH cOCTaBiAIoe! BOAHOM 3kocHcTeMbl. CriocoOHOCTS noBepx-
HOCTHBIX BOJ, K CAMOOYMINEHMIO Takke OTpelensercd 3PHeKTHBHOCTEIO (yH-
KI[MOHUPOBaHUA OMOTHYECKOH cocTaBiatomell sKocucTeMbl. OleHKa COCTOSHHS
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epBOro TPo$HUYECKOro 3BeHa BO3MOXHA C IIOMOILBIO [OKa3aTejled YHCIeHHOCTH
1 OHOMaccHl, GMOXHMHYECKOTO MOTPEONCHUS KUCIOPOAa, HACKILEHHOCTH BOJb]
KHUCJIOPOZIOM, MPO3PadHOCTH BOABI H CBA3aHHOK C IPO3PayHOCTHIO IEPBUYHOMN
HpOAYKLHH, a Taloke HHAEKCA CAPOGHOCTH. JTH MOKa3aTeld MEHSIOTCS B IKOCH-
cTeMe NOBEPXHOCTHRIX BOJ| 3aKOHOMEPHO M MOTYT ObITh NPOKNacCHUUUPOBAHbI
no cucteme B. Cnanedexa (Crnaneuexk, 1967; Sladecek, 1973). Omnako MOHOTOH-
HOCTh M3MEHEHHS THJPOXMMHYECKHMX NOKaszaTele#dl C POCTOM KJIACCHOCTH BOZBI
He [aeT BOSMOXHOCTH BBIIENHTh KaKye-IMO0 KPUTHYECKHE YPOBHH, 3HAUEHHS,
MHTEpBANBI, YTO TMOATBEPXIAET HEOOXOAMMOCTh TNpPHBICYCHHS [OKA3aTeNleH,
6oJ1ee TECHO CBA3AHHLIX C GHOTHYECKOM YaCTHIO 3KOCHUCTEMBI.

OpHuM 13 KOMIOHEHTOB B OLIEHKE COCTOSHHA BOAHBIX 3KOCHCTEM ARIAETCA
COBOKYIHOCTH OPTaHU3MOB U PE3YJIBTAaTOB NPOSIBJIEHUS HX KH3HEeATeNLHOCTH.
KauecTBo BOA 10 OGHTAIOILUM B HUX OPraHU3MaM ONpPENENACTCH yXKe B TEUCHHE
COTHM JIeT H METOJ HOCHT HasBaHHe "Ouomsaukamus”. Ero cieayer ornuyats
oT 6HOTECTHPOBAHMSI KaK METONA OIICHKH PeakKLUM TeCT-OpraHu3Ma Ha Cpeny,
B KOTOPYIO €r0 IOMECTHIIH.

Haubonee 6113K0 K npobiieMe OLEHKH COCTOSHHMS BOAHBIX 3KOCHCTEM IO-
powen B. A. AGakyMOB M KOJUIEKTHB €ro €IHHOMBILLIEHHUKOB (AGaKyMoB,
1987). Ero npexcraslienys O BOJHOM KOCHCTEME BKIIOYAIOT MOKA3aTeNH cpe-
b1, TIOKa3aTeMd OMOTHI M JaHHble OnounauKaudd. COCTOSHUE BOJHOM 5KOCH-
CTeMBI OTIpefieseTcsA 0 COOTHOLIEHHIO 3KOJIOTHYECKOTO ¥ MeTaGoNM4ecKoro
Hporpecca Wi perpecca. BuaHO, YTO IpHUMeHseMble IS OLEHOK YeTHIpe
KOMOMHALMM STHX [IOKa3areNeldl OXBATHIBAKOT 3KOCHCTEMEl B MaKCHMAJbHBIX
npejenax nokasarenedl. OTa CHCTeMa JaeT TONBKO OLEHKH B KayeCTBEHHbIX
k7accax "xopomo"/"mioxo", Ho He HaeT BO3MOXXHOCTH YCTaHOBHTH KaKHe-THO0
npenenbl UM KOHKPETHBIEC TIOPOTOBBIE BEIMUYKHBI TIOKa3aTelleil BOAHON 3KOCH-
cTeMB!, KOTOPble MOXHO OBIIO 6Bl HCIIONB30BaTh ANIA Pa3pabOTKKY HOBOM CHCTe-
MBI OIIEHKH COCTOSHHMA.

Mo mueHuto C. C. BapuHoBoii ¢ coaBropamu (2006), noka He BEIpaboTaHO
JOCTATOYHO YETKOTO M CXEMAaTHYHOrO IPEJACTABIECHHS O eJIMHOM MEXaHH3Me
YHKIIMOHMPOBAHUS BOJHOM 5KOCHCTEMBI, a JUIA OIIEHKH €€ COCTOSHUs Heobxo-
JIMMO IIOHMMaBre (GYHKLMOHHAPOBAHHS dKOCHCTEMEI B LIEJIOM KaK B3aHMO3aBH-
CHMOTO EIMHCTB2 Cpelsl ¥ oOuTarolieil B Heil GMOTHI M BhIsIBIEHHE TeX I0Ka3a-
TeJiel, KOTOPble U3MEHSIOTCA He MOHOTOHHO U ITO3BOJIAIOT ONPEAEIUTh EMKOCTE
9KOCHCTEMBI M IIPeJIeNbl €€ BOCCTAHOBHUTENbHEIX CIOCOGHOCTEH.
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BHOHBIMKALMOHHBIE METOABl Ha OCHOBE BHMIOBOTO COCTaBA COOOMIECTB
1 06w BOIOPOCIIEH NAIOT HHTETPANBHYIO OLIEHKY Pe3y/IBTaTOB BCeX MPUPOAHLIX
M aHTPONOIeHHBIX NPOLECCOB, IPOTEKABIIMX B BoAHoM obsexte. Kpome Toro,
GHOMHMKALMA IO COOOIIECTBAM BOJOPOCHEH — JelleBBIH 3KCOpecc-MeTOM,
B TO BPEMs KaK XAMHMHYECKHE aHANH3Hl Joporocrosiy. IIpeuMymecTBoM aBTo-
TpohOB ABASETCA TO, YTO OHH NEPBHIMH B TPOGHHIESCKON [ENH pearupyroT Ha 3a-
TPA3HUTENH, HE YCIICBas WX 3HAYUTEIBHO HAKalUTHBaTh. PeakiMeii Ha w3MeHe-
HHE YCIOBUH cpenpl SBIAETCA M3MEHEHHE COCTaBaA W OOMIHA BOIHBIX
OpraHM3MOB, IPHYEM CMEHA COOOLIECTBA BOJOPOCIei MOXeT NPOH30HTH 3a He-
CKOJIBKO 4JacoB IIpY M3MEHEHHH YCJIOBHH Cpefbl. DKOCHCTEMHBIN GUOMHIMKA-
[MOHHBIA TIOAXOJ K OLEHKE Ka4YecTBa Cpe/ibl OGHTaHHA, 110 CYIECTBY, aHAJIOTH-
YeH aHTPONOLEHTpHIeCKoMy (IPHOPHTETHOMY B GONBUIMHCTBE 3amagHBIX
CTpaH), TaK KaK 4YeJOBEK PEaTHpYeT Ha CPeAy B IIelIOM, a He Ha OTJENbHKIE €€
(paxropsl. MeToAs! OHOMHMKANMY 11O BRICIIEMY TPOGHIECKOMY 3BEHY HazeM-
HBIX 3KOCHCTeM Oacceiina Booc6opa elle HeOCTATOMHO PaspaGoTaHEL.

CaMbIM CYMIECTBEHHBIM 3BEHOM B MeTOJaxX OHOMHMKALMH HBIACTCH
BUOBOH cocTaB coobmecTE Bogopocneii. CHcTeMa GHOHHIMKALNE Pa3BHBANach
TakuM 00pa3oM, YTO cHadana OBITO 3aMeueHO MOSBJIEHHE WM HCUE3HOBEHME
onpe/ielleHHEIX BUIOB B KOHKPETHBIX- yCIOBHAX cpefbl. To ecTh, B KauecTBe HH-
AUKAaTOpa YCHOBUH HCTONB30BANACE CHCTEMa "BUA-MHIMKATOD: €CTE/HET".
CucreMa pasBHBANACH 110 HANPABIEHHIO PACIIMPEHHS CITHCKA BH/IOB-HHEKATOPOB,
KOTOpBIE IIO3JHEE CTAIM TIPYNNHPOBATLCA IO Haubojee APKO BEIPAKEHHBIM
XapaKTepHcTHKaM ycnosuit (bapunosa u ap., 2006).

JUtst OIIGHKH CTENeHH OPraHHYecKOTo 3arpA3HeHHs BOJOEMOB 1 BOJIOTOKOB
B Poccun u cTpanax 6mnxHero 3apy6exns Haubonee IMPOKO NPUMEHSETCS Me-
top IMantne — Byka (Pantle, Buck, 1955) B Moandukamun Cragevexa (1967) mo
pe3yibTaTaM pAAa MCCIEACBaHHMM, THAE MPOBOAMIICSH CPAaBHHTEIBHBIN aHAIIM3
YyBCTBHTENBHOCTH pasHBIX HHAekcoB (Leynaud, 1975; Lafont, 1988). Pacuer
HHJIEKCA OPraHMYECKOro 3arpA3HEHHs 110 COOGLIECTBaM BOAOPOCHEH TIPHBOIHTCA
o popMyne

S- Zsh
Z h
rae S — crerneHs canpobHOCTH coobInecTBa Bogopocei;
s — carpoOHOe 3HaYeHHe OpraHH3Ma-CallpoOHOHTa;
h — 4acToTa BCTPE4aEMOCTH carlpoGHOHTA B npoGe.
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CanpoOHsle 3Ha4eHHA BOAOPOCIEH-CallpOGHOHTOB (s5) CHCTeMaTH3HPOBaHBI
B 00HOBIIeMOH 6a3e MaHHBIX, co3naHHOH npod. C. C. BapuHOBO# ¢ coaBTOpaMH,
KOTOpas CoAepXHUT 7616 3anuceH 06 5KOJIOTHIECKUX XapPaKTEPHCTHKAX pa3iHd-
HBIX BOAOPOCIIEH, BKIIOYAs MX OTHOIIEHHE K MECTOOOUTaHHIO, Guoreorpaguye-
CKO} PUYpOYeHHOCTH, ranoOHOCTH, pH, HHTEHCHBHOCTH BOZOOOMEHA H JIP.

YacToTy BCTpe4aeMOCTH B Oanjiax MOXHO 3aMEHHTh KOJIHYECTBEHHBIMH
XapaKTepucTHKaMM Boaopocieid. Maaexc S mensierca ot 0 10 4, cooTBeTCTBYET
ITH KJ1accaM KayecTBa BOJA M YETHIPEM 30HaM CaMOOYMINEHHA. DTOT MoKaza-
TeNb ABJAETCA OCHOBHBIM IPH OLIEHKE KJIacca KauecTBa Bojbl cornacHo IOCT
17.1.3.07-82 (1abn. 4.2).

Tabnuna 4.2

Kiaccupukanus KauecTsa BoAbl BOA0EMOB H BOJOTOKOB
10 rHApo6HoJIoOrHYecKHM noka3aTeam corsacao F'OCT 17.1.3.07-82

Ile ¢puTONNAHKTORY, 300MIAHKTOHY,
Kunace kagecrsa | CTeneHs 3arpsa3HeHHOCTH nepagHTOHY
BO/IbI BO/JbI Magexe canpobaocTr o anriae 1 Byxiy
(B Moanduxanuu Ciranedexa)

1 O4eHpb YHCThIE Menee 100

11 Uncteie - 1,00-1,50

I YMepeHHO 3arpsa3HeHHbie 1,51-2,50
v 3arps3HeHHbIE 2,51-3,50

\' I'psa3HbIe 3,51-4,00
\"2! OueHb rpa3HbIe Bonee 4,00

4.4. Ilpo61eMaTHKA OIleHKH COCTOSHHA BOAHbIX 3KOCHCTEM
Ha OCHOBE AJILI'OIEHO030B

MOXHO BBIAETUTH LIENBIH CHEKTP B3aUMOCBA3aHHBIX NpobiieM OLEHKH Ka-
YeCcTBa BOJ Ha OCHOBE OMOWHANKAIUK BOJOPOCHAMH, NIPECTABISIOLIMX 0COOYIO
AKTyaJlbHOCTH NPH NMPOBEICHNH MCCIIEOBAHHUMN B yCI0BUAX ApKTHKY (/IeHHCOB,
2011b). OCHOBHBIMH U3 HUX ABJIAIOTCA ClEAYIOLIHE.

1. Pazosuiit ombop npob. B cuily pasIMyHbBIX IPHYMH B XOJie DKCIEAHIMOH-
HBIX paboT MOXeT OBITh IPOBENEH ONHOKPATHLIH OTGOp HEPBHYHOrO MaTepuasa
B TeueHHe.ce30Ha. Tak kak "ruapobuoornyeckue ero” B CeBEPHBIX pErHOHaX
ABIISIETCA OYeHb KOPOTKHM IIEPHOJIOM, TO B pe3yibTaTe TAKHX pa3oBbIX OTOOPOB
MOJXHO TIONYYHTh JOCTATOYHO CIOXHBIE A/ aHan3a NaHHbie. OCOOGEHHO ITO aK-
TYaJIBHO A MaJBIX TOPHBIX U TOPHO-TYH/IPOBBIX BOJJOEMOB H BOJIOTOKOB.
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2. Tpyouoodocmyntocmb HeKomopbix pationos. B cB3u ¢ yAaIeHHOCTBIO
HICCNIE[yeMBIX BOJIOEMOB OT TPAHCMOPTHOH HH(PACTPYKTYPHI, CIOXHOCTBIO
napamadTHO-reorpaduieckux OCcOGEHHOCTel TeppUTOpHM M Op. HA TaKMX
o0BeKTax KpaiHe 3aTpyINHEHEl CHCTeMaTHYecKde MOHHTOPHHIOBLIE HabIolIe-
HYS, OLIEHKA Ce30HHOH NMHAMMKH. DTUM NPONUKTOBaHa HeoOXOAUMOCTH MOHC-
ka Hambonee HHQOPMATHBHBIX OHOJOTMYIECKHMX KpHTEPHEB OIEHKH KayecTBa
BOJI, KOTOpPBIE MOTYT OBITH NONYYEHE! B XOJle OJHOKPATHOTO c6opa MaTepHana.
Jna cy6apKTHYECKHX 03€p XOPOINME pesyNbTaTsl AJiA NOAOGHBEIX CIyYaeB
JeMOHCTPHPYET HCMOIB30BAHMEC [OKA3aTelel AUATOMOBBIX KOMIUTEKCOB BEPX-
Hero cos (1 cM) AOHHBIX OTJIOKEHHH KaK HHTEIPHPYIOUIEro CYMMAapHOTO Olle-
HOYHOT'O KPHUTEPHA COCTOSHHE PKOCHCTEMEI,

3. Cnoscnocmp yuema Konuuecmeennsix xapakmepucmux. OcobeHHo
3Ta npobieMa aKTyalbHa IPH KOMMYECTBEHHOM aHalu3e coobmecTs obpacrarte-
nell. TpagMUMOHHO CUMTAETCA, YTO JNA BOZOTOKOE HAWIYYIIHE PE3yNBTaTHI
Ja€T aHATN3 BOACPOCHEBBIX COOGMIECTR, GOPMHUPYIOMMXCS HA IOPOTaX H Iepe-
xatax (Komynaiihen, 2003). B To xe BpeMsa B OTAENBHBIX CIy4asx ¢UTONEpH-
GUTOH MOXET OHITH KpaHe HEPaBHOMEDHO pacmpefielied Mo cy6eTpaTy: Ha of-
HOM M TOM K€ TIOPOXXUCTOM Y4acCTKe MOTYT ObITh CYLIECTBEHHBIE OTIHYHA KaK
TI0 CTPYKTYpe H MOIIHOCTH 06pOCTa,-TaK M 110 BUAOBOMY COCTaBYy. JTO B 3HAYH-
TEIBHOM CTeNeHH 3aTPyIHseT KaK ONEHKY HOKpbITHA (%), TAK U y4eT KOJHue-
crBa (Wil 6MoMaccH) Boopocieil Ha eAMHULY Iwiomaan. [IpakTHyecKH HeBo3-
MOXHO CeNaTh BBIBOABI O KONMYECTBe (UTONEPU(GHTOHA, Pa3BHBAIOILETOCS
B peKaX, Tlie OTCYTCTBYIOT MOPOXHCTEIE YYacTKH. B 5TOM Clydae OCHOBHBIM
THIOM cy0CTpara ABIAOTCA MOTPYXEHHBIE YacTH [PHOPEXHOH PacTHTEIBHO-
CTH, T/le, KaK NpaBHIO, (GOPMMPYIOTCS HemNoTHsle 06pacTaHus, KONHYECTBO
KOTOPBIX HalpPAMYIO 3aBHCHT OT AWHAMHKH CKOPOCTH TEUYCHHS M YPOBHS BOMBI.
Oco0eHHO 3TO aKTYallbHO I MAJbIX CeBepo-TaexHbIX pek Komsckoro nony-
OCTPOBa, TEKYIIMX 110 3a6on04enHol TepprTopHy. Eme 6oltee CioXHbIE CHTYa-
UMM BOSHUKAIOT TNPH KOJINYECTBEHHOH OlEHKe JINTOpaIbHOrO dutonepudurona
o3ep. Boopoc/iu TUTOpaiK MOTYT Pa3iHYaTECA B PasiHYHEIX €€ YHacTKaX B 3a-
BUCHMOCTH OT CTeIleHH pasBUTHA GeperoBoit ymmnu, ocobennocteit cybcrpara,
BTIJIAIONIMX BOIOTOKOB H TIp.

4. Cnoscnocmy ananusa cucmemst pezynupyrowux gaxmopos. Bopo-
pocieBble cO00LIECTBA, KaK OHM H3 CaMBIX YyBCTBUTELHBIX GHOMHIMKATOPOB,
CTIOCOGHBI pearupoBarh aXe HA HE3HAYHTEIbHbIE H3MEHEHUS B CHCTEME PEry-
JMPYIOLIMX COCTOAHHE IKOCUCTEMBI (haKTOPOB, NPH 3TOM BBIAEIEHHE OCHOBHBIX
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JIMMHTHPYIOLIKX YCIIOBHH IpeACTAaBIAETCA HeIpocTol 3ajgadeif. B HacTosmee
BpeMA IS BOJOeMOB EBpo-ApKTHYeCKOro persoHa 3adMKCHPOBaHEI SABICHHS,
OPHYMHBL KOTOPhIX He O4YeBHAHBL. Tak, BIepBble OBUIM 3aperHCTPUPOBAHBI
5((EeKTE MaCCOBOTO Pa3BHTHA HHTYATHIX 3€JIEHBIX BOAOPOCIEH C MOCIEHYIO-
IeH BCIBIIKOH YHCIICHHOCTH 300ILIAHKTOHA B Cy0GapKTHYeCKHX TOPHBIX YIlb-
TPaoNMroTpodHeIX o3epax (XuOUHCKHUI OpHBIA MacchB). MaccoBble BUB! BOJO-
pocneli nepuduToHa, obuTaroluMe B pekax Xubun (Zygnema sp., Oedogonium sp.,
Spirogyra sp., Draparnaldia mutabilis (Roth) Bory de Saint-Vincent), akTHBHO
PasBHBAIACE B TONIIE BOABI, HE MPHKPEIUAACH K CyOCTpaTy. DTO sBiICHHE ObUIO
OTMEYCHO HE TOJIBKO B 03€paX, B TMTAOIMX peKaX KOTOPHIX pa3BHBAIOTCA HUTYa-
ThIe BOJOPOCIIH YKa3aHHBIX BHAOB, HO H B HETPOTOYHBIX 03€paX, PacrioNoKeHHbIX
B JISTHUKOBBIX Kapax Ha BbicoTe oxono 400 M Haz yp. M.

Iepexoy obpacTareneil B MIaHKTOH 3a4acTyiO SBIAETCS CBHIETENHCTBOM
3BTPO(UPORAHUA BojoeMa. B To ke Bpems oTMedeHHBIE TaKCOHBI OBUIM THNHY-
HBIMH [IPEJICTABHTENAMU CyOapKTHYeCKOMH anbro¢iopsl, KOTOpbIe MPEeANOYHTAIOT
XOJIO/JHOBOJIHBIE OJIATO- M YJILTPAOIUrOTPOdHblE YCIOBUA, HA3KHE 3HaYEHHA MH-
HepaI3alliH, BEICOKOE CojepkaHue Kicaopoa. MaccoBoe pasBHTHE BOAOPOCIEH
TIPHBEJIO K YBEIMYECHMIO YHCJIEHHOCTA W GHOMAcCHl 300IUIAHKTOHA, YTO ABJIAETCS
BaXHBIM (haKTOpoM (OPMHPOBAHHSA KOPMOBOI 6a3kl phI6, 0COGEHHO Mepe Tepuo-
JIOM JIEZIOCTaBa H HEPECTOM HEKOTOPBIX BUAOB PBIO (apKTH4YeCKuil rojew). AHanu3
TBAPOXMMUYECKHX IapaMeTpoB PasHOTHIHBIX BOXOeMOB XHOWH, He MOJBEPXKEH-
HBIX HENOCPEACTBEHHOMY aHTPONOTE€HHOMY 3arpsi3HEHHIO, II0Ka3all, YTO COAep-
JKaHHE HUTPATOB B FOPHBIX 03epaX MOXKET pe3KO pa3ziHYaThCs B pa3sHOE BpeMi.
B nopMe copepxanne NO; B 3THX o3epax cocrasiseT 8—40 MxrN/i, HO B OT-
JeNbHbIe KPaTKOBpEMEHHBIE NepHojibl MOXKeT gocturars 220290 mMxrN/m, 4ro,
CKopee BCEro, 00YCIOBIIEHO a3pOTEXHOTEHHBIM 3arpsisHeHreM perroHa. ITono6-
HBIE ABJIECHHS, BEPOATHO, TPEOYIOT ONpeeIEHHOr0 MEPECMOTPA CYIECTBYOLMX
HpelCTaRIeHH 0 (YHKIHOHUPOBAHMH ¥ TPOAYKIMOHHBIX 0COOEHHOCTAX CyO-
apKTHYECKHX BOJIOEMOB, a TalOKe METOQUYECKHX ITOAXOJ0B K HX MCCIIEAOBAHMAM,
B T0 e BpeMs NonoOHbIe ABIEHUS, HApAQy ¢ MacCOBBIM LIBETEHHEM LHAHONPO-
KapuOT IPH AHTPONOTreHHOM 5BTPOGMPOBAHUHM CEBEPHBIX BOJOEMOB, CBHIC-
TeNbCTBYIOT O MIOOANBHBIX MacIITabaX MPOUCXOAALUINX HZMEHEHHH.

5. Omcymcmeue komnnexcnocmu ¢ uccnedosanunax. Koppexraas oneHka
COCTOAHHSA BOJIHBIX 3KOCHCTEM Ha OCHOBE OMOMH/MKALMK BOJOPOCIIEBHIMH CO-
obLecTBaMA BO3MOXHA TOJLKO IPH CPAaBHMTENBHOM aHAM3e JIONYyYEHHBIX
JaHHBIX C pe3ynbTaTaMH APYrHX ucciaejoBaHui. B mpaeansHoM cnydae aTC
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IOIDKHBI OBITH Pe3yNbTaThl GHOMHAMKALMM APYTMMH TIPYIIIaMH OPTaHH3MOB
(30011aHKTOH, 6eHTOC, HXTHOQayHa M Ap.) THAPOXHMHYECKOTO aHaJH3a,
METEOPONIOrHYeCKUX [aHHBIX. XOpOLIHE pe3yNbTaThl AaeT COIOCTaBJIEHHE
pe3yNbTaToB OMOMHIOMKALMH BOIODOCIEBHIMH COOGINECTBAMH C JaHHBIMH
AJIC0IKOJIOTHIECKHX PEKOHCTPYKLIMIA Ha OCHOBE IMaTOMOBOIO aHANM3a.

6. Kpumepuu oyenxu kauecmea cpedsi. Haubonee cnoxmas mpobnema —
BBIOOP M MCTIONB30BAHHE ISl aHANW3a WHPOPMATHBHEIX M NIOKA3aTeNBHBIX KPH-
TepHeB. He Bcerna ncnoins3oBanHe CymecTBYIOMMX CTAHAAPTOB H HOPMATHBOB
JlaeT KOPPEKTHbIe pe3yNbTaThl. B pamkax peamnsalin nporpaMM MOHHTOPHHIA
COCTOSHHS OKDYXalOIie# Cpesibl PU NPOBEACHUH HHKEHEPHO-DKOJIOTHYECKHX
u3bIcKaHuH, npoueaypst OBOC u 1p., 14 OLIEHKH KauecTBe BOJ ITO MHAPOGHO-
TIOrMYeCKUM I10Ka3aTeqdM HCIONb3YITCS HOpMaTHBBI, 3akperuiennsie [OCT
17.1.3.07-82 u paa ApyruX HOPMATHBHBIX JOKyMeHTOB. [{1s onpenenenus Ka-
4€CTBa BOJ M CTENEHH HX 3arps3HEeHHs PeKOMEHIOBaH HHIEKC CanpobHOCTH (S).
Ilo OOBITY HCCNEOBAHHA BOJOEMOB, pPAa3BUBAIONIMXCS [OX BO3JNEHCTBHEM
CIIOKHOIO KOMIUIEKCa (haKTOpOB, COYETAIOMX SBTPO(HPOBAHHE W TOKCHYE-
CKYIO HArpy3Ky, MOXHO YTBEPXXJaTh, YTO MHIEKCHI CampoGHOCTH, paccyMTaH-
HBIE TI0 BOJIOPOC/IEBBIM COOOLIECTBAM, MOTYT IPUHHMATH CPABHHTENHHO HHU3KHE
sHavenus (0,8-1,2) maxe B HeNOCPSACTBEHHOM GIIM30CTH OT MCTOYHHKOB JIO-
CTYNHBIX GHOTEHHBIX JJEMEHTOB, HAPUMEP, TOPOACKHX OYUCTHBIX COOPYXKeE-
Hui. Ha coBpeMeHHOM 3Tane, 04eBHAHO, TpebyeTcs He TONBKO oTOHpaTh U MC-
TI0N1B30BATh 1A ONEHKH COCTOSHHMA BOAHBIX 3KOCHCTEM OIIpEAelIeHHbIH Habop
TokasaTeNeH, IPUMEHUMEIX IS UCCelyeMOro BOAHOTO 00BEeKTa, HO M pa3pa-
6aTEIBATH HOBBbIE M 3/IaITHPOBATH CYIIECTBYIOIHE KPUTEPHH OLEHKH.
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5. METOAbI OTBOPA IIPOB 300ILUIAHKTOHA

VIHAMKATOPHOH pONIM 300IUIAHKTOHA KaK CHCTEMBI OHOLEHOTHYECKOTO
YPOBHS aeTca OLEHKa B JHarHOCTHKE COCTOSHMSA O3EPHBIX 3KOCHCTEM, KOTOpas
MOXET HCIIOJIb30BaThCA B pa3paboTKe H PellleHHH aKTyalbHBIX Ipobiem coBpe-
MEHHOM JIMMHOJIOTHH ¥ THAPOOMONOrHH — IS THIM3aLMH BOJOEMOB, JHArHO-
CTMYECKOro MOHHTOPHHI'A M 3KOJIOTHYECKOro IPOrHO3UPOBAHMUA.

300IUIaHKTOH MIpaeT BaXHYIO POllb B Ipolleccax caMoouullenus u dop-
MMpOBaHMs Ka4ecTBa Bojbl. M3MeHeHMs B COOOIIECTBAX MMEIOT HEMAJlOe 3Ha-
YeHWe H OTPaXAIT OCOOEHHOCTH [JHHAMHKH KayecTBa BOJBI H SKOJIOIO-
CAaHUTAPHOTO COCTOAHHA BOJOeMa B UenoM. OTBeTHas peakius COOOIIECTB
Ha 3arpA3HEHHE BOIHOM Cpelbl ONpPEAeNIeTcss MHOTOYHCIeHHBIMU (aKTopaMH,
B YaCTHOCTH, npnponﬂo-xnnma.m‘iecmuu YCOBHMAMH, HHTEHCHBHOCTBIO H CO-
CTaBOM IOCTYNAIOIMX B BOJOEM 3arps3HAIOLIMX Bewmects (Sxosnes, 1998).

OxHoM U3 BaXHKIX (YHKIMH 300IU1aHKTOHA ABRIAETCA €TO yYacTHE B IIpoLec-
cax camooumiienrs. OcHOBHAA PONb NPHHALIEXHT OpraHA3MaM-(rIBTpaTOpaM,
M3BIMAIONIAM M3 TOJIH OrpOMHOE KONWYECTBO B3BEIIEHHOTO OPraHHYecKoro
semectBa (BOB) H JeHcTBYIOIMM, TakkM 00pa3oM, Kak eCTeCTBCHHBIH OHo-
dwisTp. MopdhodyHKIHOHANBHBIE 0CPOSHHOCTH (GHIBTPAMOHHOTO alliapaTa pa-
K0OGpA3HBIX IO3BOJIAIOT YCIOBHO PasfieNMTh HX Ha "TOHKHX" H "IPyOBIX" QMib-
TPATOPOB, HCIIOB3YIOLIEX B [ULIY B3BECH PA3IYHBIX PasMEPHBIX (GpaKiui.

DBTpoHpoBaHAe BOAOEMa [IPUBOAUT K CHIXKEHHIO (QHIBTPAlMOHHOH aK-
THBHOCTH NEPBHYHEIX KOHCYMeHToB. Haubomnee 9yBcTBHTENBHAS K 3BTpodHpO-
Banmio rpymmna Calanoida sBnsercsi akTHBHBIM (HILTPATOPOM, CHOCOGHBIM
M3BIMaTh KpyuHsie YacTHiEl BOB. Ponb KONOBpaTOK Kak €CTECTBEHHOTO 640-
(GUIBTpa 110 CBOEH MOIHOCTH He CpaBHHMA C PakooOpasHbIMK, OTCIOAA B IIeNIoM
AHTEHCHBHOCTH ITPOLECCA CaMOOMMINEHHA 3a CHeT (YHKIMOHMPOBAHHS 300-
IUTAHKTOHA B BBICOKONPOAyKTHBHBIX BOJIOEMaX yMEHBIIAETCH.

5.1. IloHsTHE 300IIAHKTOHHONO coO00mMecTBA

TepmuH "MiaHKTOR" B HayYHBIA A3BIK BBEJ Hemenkui gusuonor B. I'ensen
B 1887 r. co cienyromeii TPaKTOBKOH: "Bce, YTO B BOJle HOCMMO, HaBEPXY MIH
B rTy6uHe, MepTBOE Wik XHBoe". [To3fHee TepMUB "ILTAHKTOH» Y4EHBIH onpe-
Zensan Kak "Bce TO, YTO NaccHBHO ApelidyeT, He HMes CHJIEI YCKOJNL3HYTh
oT yﬁOBa ceTho".
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Coo61mecTBO — 3T0 COBOKYIIHOCTH COBMECTHO OOMTAIOIIHX OPraHU3MOB
Pa3HBIX BUAOB, IIPEACTABIAIOMHUX cob60H ONpeneNneHHOe IKOTOrHIECKoe eIHH-
ctBo. CooBIecTBO XapaKTepu3yeTcs KOJIMMECTBEHHBIM pasBuTHeM (6HoMacca,
TIPOIYKIHA) H YNOPALOYEHHOCTEIO CTPOEHHA — CTPYKTypoi (buonormyeckui. . .,
1986). C no3uuii 5X0JMOrHH COOBIECTBO MOXKHO PACCMATPHBATh KaK Gronoru-
YeCKYyI0 CHCTEMY, HaXOZAIYIOCS Ha Oonee BHICOKOM HMepapXHIecKOM YpOBHE,
yeMm nonynauus (OmyMm, 1986).

300NIaHKTOHHOE COOOGIIECTBO — 9TO COBOKYMHOCTh GECIO3BOHOYHBIX
JKHBOTHBIX, HAaceJAIOIMUX TOMMHIY BoAbl. Kak u Mmo6oe coo0mecTBO IKOCHCTEMEI,
OHO XapaKTepHU3YyeTCs IIOCTOSHCTBOM BHIOBOIO COCTaBa, IMHAMMYECKON YCTOH-
YUBOCTBIO, ONIPeIeNIeHHOM OpraHH3alHe.

Ponb 300M1aHKTOHA 32KIOYAETCA B YJaCTMM B TpaHC(OPMAIMM SHEprHH
M OMOTHMECKOM KpYTOBOPOTE BEWIECTB, ONMPEESIOMMX HPOXYKTUBHOCTh BOLOE-
MoB. OpraHu3MBI 300IUIaHKTOHA — IPEHMYIECTBEHHO MUKPOCKOIMHIECKHE (POPMBL.

B 3aBHCHMOCTH OT JIHHEHHBIX pa3sMepOB MPECHOBOAHLIN TUIAHKTOH TPHHS-
TO JEeJIMTh Ha CJEAYIOLIME IPYNbL:

1) Me30miaHKTOH — Hambonee KpYNHBIE OPTaHM3MEI, BHIMMEIE HEBOODY-
XKEHHBIM IJIa30M, UX pa3Mepbl JOCTHIAIOT HECKOJIBKHX MHUTUMETPOB (60/bLIMH-
CTBO TpeAcTaBuTeNeH nmoporpsga Calanoida; MHOrHe mpescTaBUTENM MOAOTPAIA
Cyclopoida: Eucyclops serrulatus, Cyclops scutifer, C. strenuous, Acanthocyclops
gigas W [p.; Kpynsele npeiacraBurenu mnogorpsaa Cladocera: pomsi Sida,
Limnosida, nexotopsie BunsI u3 ponoB Daphnia, Bythotrephes u nip.);

2) MHKpPOIIAaHKTOH — OPraHM3MBI MHKPOCKOIIHYECKHE, UX pazMepsl oT 50
no 1000 mxm (Mesocyclops oithonoides, HaynnHamsHBlE CTaduM OTpsAa
Copepoda, mHorue npezncraBurenu nogorpsaga Cladocera: poast Chydorus,
Alona, Alonella, 6onpimmacTBO M3 pona Bosmina v 1p.);

3) HaHHOIUIAHKTOH — OPraHM3MBI, JUVIMHA TeJla KOTOPhIX MeHbllue 50 MKM
(Menkue Qopmbl kmacca Rotatoria, npencrasutenn ponos Ascomorpha,
Colurella;

4) ynBTpalUIaHKTOH — KpaiiHe MelKHe OpraHHM3MBI pasMepoM MeHee
20 MXM.

300MJTaHKTOH TIPECHBIX BOJ| Npe/CTAaBIeH B OCHOBHOM IPOCTEHIIMMHE (THIT
Protozoa), konoBpatkamu (kmacc Rotatoria) u  pakooGpasHbiMM  (Knacc
Crustacea), BkmodarommuMH BeTBHcTOychiX (oTpan Cladocera) u BecnoHorux
(otpan Copepoda) pakoB. JTH k€ TAaKCOHbI GECIIO3BOHOYHBIX NPUCYTCTBYIOT
¥ B OeHTOCE, HO M3-3a CIEUMBHKH OOIENPHHATOr0 0T6opa GEHTOCHBIX Npod
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KOJIOBPATKH B JIOHHBIX COOOLIECTBaX, KaK [PABWIO, HE YyYUThIBaOTCH. bomb-
UIAHCTBO BHJOB PaKOOOPa3HBIX OOHTAIOT M B BOAHOH TOJIIE, ABIAACH COCTaB-
JISIOLIEH acTBIO 300IUIAaHKTOHA, M Ha IHE BOKOeMoB, B 6eHToce. Tak GonpluuH-
ctBo KaysHoua (Calanoida, Copepoda) B TedeHHe BceH XKM3HH, KpOME CTAallUH
MOKOALIMXCSA AWL, BEAET [UIAHKTOHHBIA 06pa3s xumsum; uuiionst (Cyclopida,
Copepoda) HacensoT U BOAHYIO TOMILY, ¥ SBIAIOTCA KOMIOHEHTOM MHKpPO30006€eH-
Toca; rapnaktauasl (Harpacticoida, Copepoda) cunTaroTest HCKIIOUHTENRHO OeH-
THYECKMMH JKHBOTHBIMM, HO JOCTaTOYHO HacTO BCTPEHAOTCA B ILIAHKTOHE.
TlosToMy, eci peyb HAET 0 6HOPa3HOOOPa3HH 300TIAHKTOHHBIX OPraHM3MOB H HX
H3y4eHHOCTH, IOApa3yMeRaeTcs pa3HooOpasde M M3Y4eHHOCTh ILTaHKTOHHBIX
U OEHTOCHBIX KOJIOBPATOK, BETBHCTOYCHIX ¥ BECJIIOHOTHX PaKoB.

5.2. CTpyKTypHbIe MOKA3aTe/IH 300ITaHKTOHHOIO coobumecTa

Ha ocHOBe TUTEpaTypHBEIX U COOCTBEHHBIX JAHHBIX COCTaBJIEHbl CBOAHBIE Tab-
JHIE! CTPYKTYPHBIX H ()YHKIHMOHANBHEIX ITOKasaTeledl 300IUIaHKTOHA (Tabm. 5.1).
Jlns pa3HBRIX THIIOB CTPYKTYpHI 3Ta OCHOBA OKa3anach HEC OJWHAKOBOH, pasnu4Msg
OBLIM B YHCIIE PACCMATPHUBAEMbIX NOKa3aTelNel #H (PYHKUMOHANBHBIX XapaKTEPUCTHK.

Tab6nuua 5.1

Iloka3aren CTPYKTYPhl 30011AHKTOLIEHO30B
(no U. H. Anaponnkosoii, 1996)

CumBousl, popMaan3anag [ CoaepxaHue
1. Tun cTpyKTYphI: TAKCOHOMHHYECKASA, pa3MEPHas.
XapakTepucTHKa CTPYKTYPbI: CTaTHCTHYECKAs

|4 YHKcno JOMHHAHT (BCTPEYacMOCThb)
1, MHjekc IIIOTHOCTH

I HHaexc JOMUHAHTHOCTH

Py oy AsuMOoHHBIH K03(pPHIHEHT
ny/N DYHKUMS PaHIOBOTO pacrpeesicaus

N, B ans Cladocera: Copepoda: Rotatoria

COOTHOLIEHHs KONMHYECTBEHHBIX HOKA3aTe-|
1€l OCHOBHBIX TAKCOHOMHYECKHX [Py

OrHowenue unciensocty Cladocera u Co-

NClud/NCop pepoda

Otnomenne 6uomacc Cyclopoida m Calan-
BCycI/B(,‘al oida
B/ Brot OrHowenue 6uomace Crustacea u Rotatoria

Hy,, =—iﬂilog2 ﬁ

UndopMaUMOHHEIA HMHACKC BHIOBOTO (TaK-
COHOMHYECKOT0) pasHOOOpasHs IO YHCIEH-
HOCTH
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IIponomxenue Tabm. 5.1

CaMBoabl, GopManH3anus Copepxanune
H - _Z': 5, og B MudopManHOHHbIH HHIEKC BHIOBOTO (TaK-
b L B COHOMHYECKOT0) pa3HOo06pasea mo GuoMacce
S—1 HH$popMaOHHEN HHIEKC BHAOBOTO (TaK-
= — COHOMMYECKOTO) pa3sHO00pasus 10 YHCIEH-
nN HOCTH
K(x+1
= E—A+_§/)(—;l—l) Koapduuuent tpodun
E/O ITokasarens Tpopuu
OtHomeHHe WHCTa BHIOB poxa Brachionus
Onr K gAcITy BH/IOB pona TricHocerca
J{ons Monond B 06IIeH BeIHIHEE YUCIIEHHO-
N/ Neot
cTH
NNVt .t Niag : COOTHOUICHUC Pa3sMepHO-BO3PACTHBIX TPy
7= B CpenHas MHAMBHAYaIbHAA MAcCa 300TUIARK-
N Tepa B coobmiecTe

XapakTepHCTHKa CTPYKTYpPBI: AMHAMHAYECKas

IL.Tun cTpyKTypHI: CEe30HHAas, IPOCTPAHCTBEHHAS.

(nepepacnpenejyieHue BelleCTBa ¥ JHEPTHH.

3aKNIOYCHHBIX B 300IUIaHKTOHE, B TOJOBOM JIHMHOJIOTHYECKOM uHKIIe)

Ce30HHas JHAMHAKA YHCJIEHHOCTH W OHO-

N, B
Macchl
Nimax/Ninin BHyTpHrosossie konebaHus YUCIEHHOCTH
Breru! Bunan *  |BHyTpHuromoBsie Kone6anHa GHOMACCH
10g_.]_ JlorapudMuueckoe BeIpaKeHHe AMIUIATYAbI
Boen/Bo BHYTPHTOHOBBIX MOKa3aTelne GHOMAacChl

62
D=— Koaddpuupent mucnepenn

m

" 2

m . — C
—,rem =m+—-1

HHuzexc "naTHucTocTH"

Koad¢puuueHT arperupoBaHHocTs

Hrnexc ArperHpoOBaHHOCTH

H30n/1aHKThL YHCIIEHHOCTH Mt 6¥oMacchl
I'papmueckoe uzobpakeHHe CE30HHBIX MpPO-|
CTPaHCTBEHHbIX MUIPALHHA

I Tun cTpykTypsl: TpoduyecKas.
XapaKTepUCTHKa CTPYKTYpPBI: GYHKUHOHANbHAS (Pe3yNBTAT IOTOKOB SHEPTHH
B IIMUIEBBIX LEMNAX)

KayecTBeHHas cxema Tpoduteckux cBase

n

o)

n

Jlucnepcua 3HaueHHH GHOMacchl OT/IETBHBIX
NHIIEBBIX  [PYNIMPOBOK  (XapaKTepU3YeT,
CNOXHOCTL TPOGHYECKOH CTPYKTYpHl GHO-

LIEHO32)
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OxoHuyaHue Tabi. 5.1

CumBoJbl, popmann3anus

Coaepxanue

min

Wnpnekc ogHo06pasys NUILEBOH CTPYKTYPBI

C,._ C
Hy, = —Z?’logz vl

1=l

WNndopMauoHHEi HMHACKC TPOPHYECKOro
pasHooGpasus

133//132 M 12//}31—1

CooTHOLICHAE BEMU4MII 6HOMacchl H MpPo-
JIYKIIMH CMEXHBIX TPOYHYSCKHX YPOBHEH

G, G, C/Cs,  C/Py,

i C/ Py

CiCy,

Ci/P,

BenvguHa TpodMYeCKHX HUIL  PAlMOHBL
CcMEXHBIX TPOQUYLCKUX YPOBHEH; Aonis pa-
MOHOB PasNHIHBIX 9KOJOIHYECKHX TpYymI
(C) B oblIEH BeMUHHE PAKMOHA ONpEAeNeH-
HOTO TPOGHUUECKOTO YPOBHS; OTHOLICHHE Pa-
HOHOB #-T0 TPO(HUUECKOro YPOBHS K NpPO-
nyknuu (7 — 1)-ro Tpohudeckoro ypoBus

G,/P,

D¢ deKTUBHOCTL HCIIOTB30BAHUS IOCTYIHB-
el B COOBLIECTBO SHEPIHH 110 OTHOLICHHIO|
K YMCTOM IIPOJIYKIMH COOOIUCCTRA

HHTerpansHele NoKa3aTeNld

Koodprument KOMIEHCAIMH, OLEUHMBAIO-
Ml cTaGHIBHOCTE COOOLIECTBA MO CTPYK-
TYpHBIM HoKazateisM N u B

OleHKa 3HEprud, HeoOXomuMoH Ald moA-
iepXalus CTPYKTYpPhl CHCTEMBI, T. €. JHep-
MK, 3aKT0YEHHOM B eJMHHIIE 6MOMAcChl

Hujexe crabunpHOCTH

Wnpexc BapnabenbHOCTH

5.3. IloxasaTejH TAKCOHOMHYeCKOH (BHAOBOH) CTPYKTYphI

BuzmoBas CTPYKTypa — 3TO HaGop BHIOB M KOJIHYECTBO 0COGed Kaxaoro

Buja, cnaraloumx coobwectsa (no onpenenennto A. IT. Jleruua (1980)).

Ee MoxHO pacCMaTpUBaTh KakK csoeoﬁpaanylo CHCTEMY OTCYETa, TaK KaK o H3-

MEHEHUSAM B YUCJICHHOCTH BHAO0B MOXHO CyAUTH O IPOABJICHHAX Muor006pa3-

HBIX Q)ax'ropon, onpenefromnX XH3Hb COOGILleCTBa.

CIMCOK BUIOBOTO COCTaBa — TO, C Yero HAauMHAeTCs aHaM3 CTPYKTYPHOMH

OpraHU30BaHHOCTH coob1ecTna.



Bnaroziaps BHIABIEHHBIM BHIaM-HHIMKATOPaM MOXHO IONY4HMTH HHGOD-

MaLMIO O THIIe BOJAOEMa JaXe C HEMOJHBIM BHAOBLIM COCTABOM 300ILUIAHKTOHA

(Tabn. 5.2). Buabl-HHAHKATOPHI CTENEHH canpoGHOCTH, MOTYT GBITE MCTIONB30-

BaHBI I ONpeeIeHus TpoQHIECKOro CTaTyca BOAOEMA, HaIPUMeEp, KCEHOOMH-

rocanpobHble BHIBl ABIAIOTCS HHJMKATOPaMH ONMIOTPOdHBIX YCIOBHH,
B- u a-MezocanpobHEIE — HHIMKATOpaMH NpolieccoB dBTpodukanuu. Hecneno-
BaHUs O3€PHOTO 300TUIaHKTOHA B TeYEHHE JIMTENBHOrO MepHOfa MO3BONAIOT

BBIAEIIUTE BUABI-MHIAKATOPSI TPOGHHEECKOr0 THITA BOJOEMOB.

Tabanua 5.2

BH}II:I-IIHL(IIKQTOPLI 03€p pa3HbIX TpO(I)H‘IECKHX THIIOB

Conochilus hippocrepis
Gastropus stylifer
Limnosida frontosa
Holopedium gibberum
Daphnia longispina
Daphnia hyaline

Bosmina longispina
Bosntina obtusirostris lacustris
Bythotrephes longimanus
Bythotrephes cederstroemii
Limnocalanus macrurus
Heterocope appendiculata
Cyclops abyssorum
Cyclops scutifer

OunrorpodBbiil THR IBTpodubIi THI
" Asplanchna herricki Poo Brachionus
Synchaeta grandis Brachionus diversicornis
Ploesoma hudsoni Anuraeopsis fissa

Hexarthra mira
Polyarthra euryptera
Filinia longiseta
Keratella quadrata
Keratella cochlearis tecta
Trichocerca cylindrical
Pompholyx sulcata
Daphnia pulex

Daphnia cucullata
Ceriodaphnia pulchella
Bosmina longirostris
Bosmina coregoni thersites
Chydorus sphaericus
Cyclops kolensis

Cyelops strenuus
Mesocyclops crassus

Ha 3Tane u3y4eHHs XapaKTepUCTHK OpraHU3alWU TUTAaHKTOHHOrO coodLie-
CTBa Ba)XXHO BHIJEIMTH JOMHHHPYIOIIHE WIH CTPYKTYypooOpasyrolrie BHIEL
KpuTepuamu SBIAIOTCS CIIeIyIOLIHE MOKA3aTeNH BCTPEHaEMOCTH OPraHUIMOB
B npodax:

® [OMMHAHTH — Bblie 50 %,

o cyGoomuHaHThI — 25-50 %0;

e peaKHe WIH ciydaiiHble BUIBI — MeHee 25 %.
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Jlanee npn olieHKe JOMMHUPYIOIIMH BUJ cocTaBiser Gonee 20 % ot 06-
1eit YHCcAeHHOCTH (MK 6MoMacchl), OOMIBHBIH — 15-20 %, BUI, BcTpedaeMOCTh
KoToporo cpeznss, — 10-15 %, manag — 5-10 %, penkas — menee 5 % (Xabep-
MaH, 1978). :

JIns oleHKH BUAOBON CTPYKTYPHI HCIOMB3YIOTCS MOKa3aTelll BCTpeYaeMo-
ctu (V, %), uaaekc nnotHocTH ([,), HHASKC IIOMI/IHaHTHOCTPI (1;), NOMyNALUOH-
HElH K03 dunuent (Pk).

Yto KacaeTcs COOTHOLICHHH 6ojee BHICOKOTO, 4eM BHJ, paHra (Kiacc
Rotatoria, otpsax Copepoda, nogotpsa Cladocera), To nfm HUX H3BECTHO, UTO
C IOBbIICHHEM TPOo(UUEecKOro YpOBHA BOZOEMa 3aKOHOMEPHO MPOUCXOTHUT
yBeJIMYEHHE KOIUYeCTBEHHBIX okazaTenell Rotatoria u Cladocera u yMeHblite-
HH€e YHUCIIEHHOCTH U 6nomacchl Copepoda.

Takke HCMONB3YIOTCA TaKUe NOKa3aTeld TAaKCOHOMHYECKOH CTPYKTYpHI
300ITaHKTOHA, Kak oTHomeHue ncneHHocTer Cladocera i Copepoda (Ncjd/Neop),
KOTOpO€ pe3KO BO3pacTaeT C IOBBIIIEHHEM TPO(UYECKOrO YPOBHS BCIOEMA.
Jlns onurotpodHOro ozepa ITOT Mmokasarelb paseH 0,4, 1is Me3oTpodHOro
o3epa — 0,7 u s sTpodHOrO — 1,8.

TTonsckumu aBropamu (Weglenska et al., 1983) npeuioxen elie ouH 1o-
Kazarellb TaKCOHOMHYECKOH CTPYKTYphl — oTHoieHHe OnoMacc Cyclopoida
u Calanoida (B¢ya/Bca). Buael nogotpsaa Calanoida B 3BTpodHEIX ycTIOBHAX
paHbllle IpYTHX HAYMHAIOT COKPAINaTh CBOIO YHCICHHOCTH, a IOCKOJIBKY OHH
SBJAIOTCA GoJiee KPYMHBIMU OPraHU3MaMH TPECHOBOJHOTO 300IUIAHKTOHA, YeM
ocTajlbHbIe, TO COOTHOIIEHHe GHoMacc H3MeHseTcsa B monn3y Cyclopoida u Be-
JMYMHA Ha3BaHHOTO OTHOIIEHHsS BO3pacTaeT. MHOTHE UCCIEHOBATENH CUUTAIOT
rpynmy Calanoida Hambonee wysctBuTenpHoli cpemu Copepoda k mponeccy
aBTpodUpoBaHHi.

B kauecTBe mokazaTerqell TaKCOHOMHYECKOH CTPYKTYpHl 300ILUIAaHKTOHA
psagom aeropos (Iletposmu, 1971; Xabepman, 1978; Mssmerc, 1958, 1980)
TpeJlTaraloTcsl COOTHOLICHHUS YHCNa TaKCOHOB MITH BeJIMYHH GHoMacc pakooO-
pasHBIX H KONOBPaTOK (Bcrs/Brot). OfHaKo cpennue BenuuuHbl Beyyo/Brot (TIpH
MpaKTHIeCKHA OJMHAKOBBIX N-BHIOOPOK) B 3BTPO(HBIX 03epax MouTH B 3,5 pasa
HUKe, YeM B ONMFOTPOdHBIX. ITO CBUAETENILCTBYET O MeHbLIEH Jjofie pakoos-
pasHbIX [0 CPAaBHEHHIO C KOJIOBPaTKaMH H, CIeI0BATeNbHO, MEHbIIEH KOPMOBOH
LIEHHOCTH Oo0Jiee MEJIKOro B LiEJIOM 300IIaHKTOHA 3BTPOGHBIX 03ep MO cpaBHe-

HHIO C OJIUTOTPOMHBIMH.
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OnnumM u3 Haubonee HHGOPMATHBHEIX ITOKa3aTeNeil CTPYKTYpEl cooblie-
CTBa ABJIACTCA MHAEKC pasHOOOpas3us. B Hacrosiiee BpeMs HCIONB3YeTCA HH-
JieKC BUIOBOro pasHoobpasus IlllenHona — Yusepa (Shannon, Weaver, 1963):

SN, N,
H, = ; chogZ A

JU1 OLEHKH CTPYKTYpHOH OpraHM3alMH COOOLIEeCTBa GONBLIYIO 3HAYH-
MOCTh IpHOOPETaeT COMOCTaBIEHHe HHIEKCOB BUIOBOTO Pa3sHOOOPA3Us C KOJIH-
YeCTBEHHBIMHM IOKa3aTelIAMH, B YaCTHOCTH C OHOMaccoif, XapakTepH3ymolueit
THII BOTI0EMA 110 YPOBHIO TPO(HH, HALIPUMED:

e omurorpodusiil THn — 2,6—4,0;

e Me3oTpodHsIii — 2,1-2,5;

e 3BTpodHsIH — 1,0-2,0; *

® [10Ka3aTejIb 3KCTPEMAJILHBIX 3KOJIOTHYECKUX yCI0BHHA — MeHee 1,0.

Hunexcel BUIOBOTO pasHOOOpasHs B XOJ€ CE30HHOH CYKIECCHHM XOPOLIO
OTPaXXalOT H3MEHEHHA B CTPYKType cooblectBa. Ha HauanbHBIX CTaguAX CyKIec-
CHH BECHOH BHIOBOE pa3HOOOpa3He OBICTPO PacTeT, B JIETHHI CE30H, KaK Ipa-
BHJIO, CTaOHIIM3HPYETCS, a OCEHBI0 M OCOOEHHO 3MMOM pe3Ko cHHxkaercd. UH-
JIeKCHI BHIOBOTO Pa3HOOOpasHs XapaKTEpH3YIOT He TONBKO TaKCOHOMHYECKYIO
CIPYKTYpY COOOIIECTBA, €rO CE30HHOE COCTOSHHE, 'PAHULIBI PA3IHYHBIX KOM-
IUIEKCOB, HO H JAIOT HH(OPMALHIO 0 BOZOEME B LIEIOM.

5.4. Iloka3aTe/iH pa3MepHOH CTPYKTYpbI

Pazmepnaa cmpykmypa — cpenHue pazMepsl ocobeil TOMyNALMH, clara-
JOIMX COOOMIECTBO, a TakKe 3aKOHOMEPHOCTH W3MEHEHHH MX BO BpEMEHH,
T. €. JMHaMHKa pa3MepHOH CTPYKTYPBI, CBA3aHHas C IEPECTPOHKON pasMepHO-
BO3PACTHBIX IPYIIII B TEYeHHE XKHU3HEHHOTO LIUKIIA.

Cpennuit pasmMep ocobeit kaxIoro BHAa ecTh cenuduIecKas BEIHYHHA,
M BHABI Pa3M4alOTCA IO HeH B TOH Xe Mepe, KaK U 110 QH3HOIIOTHYECKUM [IPH-
3HaKkaM. Kaxaplit BUA HMeeT npenen pasMepHON M3MEHUMBOCTH, H B 3aBHCHMO-
CTH OT YCJIOBHH CpeHepa3sMEpHBI MHTEepBal MOIY/IALUM U CPEAHHUE Pa3MepPHI
ocobeit MOTyT "CKONIB3UTH" 110 pa3MepHOi 1IKaJle BHAA.

Coennuii pasmep (Macca) ocobu s coobuectsa B 1enom (w = B/N) naet
HHOPMAIIHIO O NIPeobIaiaHii B HEM OMPEZETIEHHBIX TAKCOHOMHYECKHX M pa3-
MepHEIX Tpyni. Ero MoXHo Takke paccMaTpHBaTh Kak MHTErpalibHbIN ToKa3a-
Telb, OTPAXKAMOIIHMA BCIO COBOKYIIHOCTH 3KOJOTHYECKHX YCIIOBHiA, CBOHCTBEH-
HEBIX BOZOEMY OIpe/ielIEHHOTO TPOMHIECKOTro THIIa.
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C noBbllIeHHEM TPO(GHYECKOTO YPOBHSA BOJOEMOB HAaOIIOJAaeTCA TEHAEH-
UM K YMEHbLIEHUIO pa3MepoB pakooOpa3HbiX. [logoGHas 3aKOHOMEPHOCTh OT-
MedeHa M [yl KOJIOBPaTOK. 3aMeHa KpYNHbIX (pOpM JOMHHAHT Ha MeJIKHe yKa-
3bIBa€T Ha TO, YTO 03€pO CTAIO GoJyiee IBTPOodHBIM (HanpuMep, 3ameHa Bosmina
coregoni Ha Bosmina longirostris — caMblil MeNKU#l BUJ cpeld GOCMHH).

C mnoBbllIEHHEM TPOPUYECKOTO YPOBHS O3epa MpPOHUCXOJHT CHIKEHHE
cpeHedl MHIMBHyalbHOH Macchl Teja 300IUIAaHKTepa A COOOLIeCTBAa B Lie-
noMm. IIpu 3BTpodHpOBaHHH BOLOEMOB HaOMOAAETCSA pedyKLHsS KPYIHBIX GopM
Cladocera, o0ycnoBieHHass W3MEHEHHeM TPOPUYECKUX CBsi3el B INIAHKTOHHOM
coobuiecte. [Ipy noBblLIeHHH TPOYHUYECKOTO YPOBHSA BOJOEMA YMEHbBLIAETCS
YUCJIEHHOCTh TaKMX KpynHbIX popM Copepoda, kax Limnocalanus w Eudiapto-
mus, ¥ BoO3pacTaeT pollb OoJjiee MeNKHUX LHUKIONOB. B Bomoemax 3BTpodHOTrO
THNA CHIDKEHHE MHIMBUIYaTbHOH MAcchl CBA3aHO H CO 3HAYHTE/bHBIM IPe0o-
JlajaHueM B cooOIIecTBe KOJIOBPAaTOK. MIX orpoMHasi YMCIIEHHOCTH TIpH HeGOITb-
oM 6HoMacce pe3ko yMeHbIIaeT o6LIMil MHTerpabHbIi Nnokasatens w = B/N.
ITo pe3synbTaTaM psja UCCIENOBAaHUI Pa3sHOTHIIHBIX 03ep ObUI chHOPMyIUpOBaH
clleAyIOIHiH BbIBOJ: B 03epax ¢ Gojiee BHICOKUM TPOGUYECKHMM HHAEKCOM YBe-
JMYMBAETCs YMCIIEHHOCTh MENIKHX (OpM, Clel0BaTeNIbHO, YMEHBIAETCA HH/IH-
BH/lyaJIbHas Macca 0co6el 300MIaHKTepOB B COOOIIECTBE.

5.5. Iloka3aTesn TpodHYecKOoiH CTPYKTYpPBI

Tpoduyeckas CTpyKTypa HpeJCTaBisAeT COOOH pe3yNbTaT CIOXHBIX TPO-
(GHYecKHX B3aMMOCBSA3€H MeXAy BHAAMH OHOLEHO3a W JKOCHCTEMBI B LIEJIOM,
TaK KaK MMEHHO 110 [HILIEBBIM LEMAM IPOUCXOJUT MEPEHOC BELUECTBA M DHEP-
rud B BojoeMe. COBOKYNHOCTb TpO(MuecKUX CBs3edl (TpodHyecKyro CeTb)
MOXHO paccMaTpHBaTh Kak TPOPUUECKYIO CTPYKTYpY 3KOCHCTEMBI, TaK KaK OHa
He 3aMbIKaeTCs B PaMKaxX KaKoro-jubo OfHOro cooGluecTBa, a Mpearojaraer
U MeXOHOLIEHOTHYECKHE CBA3H.

Tpoduyeckas CTpyKTypa IO CyIIECTBY ABJIACTCA (PyHKLUMOHAIBHOH CTPYK-
typod. Ilpm paccMOTpeHMM KOJNMYECTBEHHBIX TOKa3artejell Tpoduyeckon
CTPYKTYPB! O3€PHOTO 300ILUIAaHKTOHA aHAIM3 OKa3alCsA BOMOXHBIM JIMIUb IS
By/B, u B,/By. Bonee Beicokoe oTHomeHHe By/B, XapakTepHO AMs OJTUTOTPOd-
HBIX 03€p, B 9BTPO(HBIX BOJOEMax 3TOT MOKa3aTejb 3aMETHO CHUXKAeTCd, YTO
0OBACHAETCS 3HAYHTENBHBIM YBeJIMYEHHeM OHOMacchl GUIBTPaTOpOB B Gosee
MPOLYKTUBHBIX 03€epax.
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Jlng c6opa NIaHKTOHA B peKe MM IIPH JBYOKEHUM Cy[Ha Ha 03epax U B BO-
JNOXpaHHWIMIIAX PeKOMEHIyeTcd LWIMHApHYeckas ceTh Jlanrranca (“Llemme-
nua"), cocTosIAs M3 ABYX CUIMTHIX K3 LIEJKa WX KanpoHa LHWIMHAPOB H OJHO-
ro LIEJKOBOTO HIH KallpOHOBOTO KOHyca C IUTaHKTOHHBIM CTAKaHOM Ha KOHLE.
CeTb ¢ IOMOLIBIO KYCKOB [I0JI0THA HAIIMBAETCs. Ha TPY METAJLIMYECKHX KOJIbLIa,
K IepeaHeMy KOJMbIY NPHBA3LIBAETCA y3/€4Ka C KOJBLOM A NMpPHKPEIUIEHU
k Tpocy. CeTh MOXXeT GBITE Pa3HYHEIX Pa3MepoB.

Konuuecmeennulit coHop 300n1anKmona

KonuuécTeennsle ceTr TpeGyroT Goiiee TuiaTensHoro usrotopieHus. OHu
OTIHYAIOTCA OT KaYeCTBEHHBIX HA/IMYMEM B TIEpeJHEM OTZele ceTH "obpaTHoro”
KOHyCa — HAJCTaBKH M3 IUTOTHOTO XJIOM4aToOyMaxkHoro Martepuana. B casu
C STHM HMMEETCS BTOpPO€ METATIMYEeCKOe KOJNBIO, K KOTOpOMY IMpHILHMBaeTCH
BEPXHUI KOHEIl HAJCTaBKM ¥ KOTOpoe IpeACTaBNieT coboil oTBEpCTHE CETH.
HasHaueHHe KOHYCa-HAACTABKH 3aK/II0YaeTcs B OCinabiieHnH o6paTHbIX (BUXpe-
BBIX) IOTOKOB BOJBI H TEM CaMBIM B NIPeAOXpaHEHHH [IaHKTOHA OT BBIMBIBaHHA
[IpY NPOTATMBAHMH CETU CKBO3b TOJILY BOJBL

CymiecTByeT LeNBIH pAfl KONMYECTBEHHBIX CETeH, CaMBIMH DPacrpocTpa-
HEHHBIMH M3 KOTOpPHIX sBisiotcs ceTd [hxenn, Hancena, AmureiiHa.

B ozepax u Bonoxparmnmuax}oonnamcron cobupaeTcs KOJNMYECTBEHHOH
cemvro [jicedu B 3TH-, MeTa-, TMIIOIMMHHOHE WM 110 CTAaH/IAPTHBIM FOPH30HTaM:
noeepxHOCTE — 0,5 M rny6uHel; moBepxHocts — 2, 2-5, 5-10, 10-25, 25-50,
50-100 M. O160p npob clieyeT HAYUHATH C BEPXHUX rOPH30HTOB. CKOPOCTH IO/~
eMa OTKPBITOH CeTH He JOoDKHa ObiTh MeHblue 0,25 m/c. Tlocne 3aMbIKaHWs CeTH
CKOPOCTH TIO/{beMa YBEJIMYMBAIOT, a 3aTeM IIepe]] MOBEPXHOCTHIO HECKONBKO CHH-
JKAaFOT, YTOOBI CETH IUIABHO BRIHYTH U3 Bozbl. CyIIECTBYIOT CETH Pa3HBIX Pa3MepoB.

Jlis  ycTaHOBNEHHs BHIOBOrO COCTaBa 300ILIAHKTOHA IPOM3BOAMTCA
[UTaHKTOHHHIH JIOB OT [Ha JO NoBepxHOCTH. UHoraa, B 3aBHCHMOCTH OT LeJei
JiCCIEA0BaHMA, BOSMOXKEH OTGOp TaK Ha3hIBAEMBIX HHTETPANILHBIX P06: MPOGH!
OT6HpPAOTCA, KaK OOBIYHO, 10 TOPU3OHTAM, @ 3aTeM CIMBAIOTCA B OJHY OaHKY.

Ipu cemsanom memode c60pa 30CIIIaHKTOHA BOJO3a4epIBIBAHAE H OTAE-
JleHUe TIAaHKTOHA OCYLIECTBIAETCS B BOZE ojHOBpeMeHHOo. CyIlecTBYeT BapH-
aHT MeTojia, IPH KOTOpOM CHayalla IIPOM3BOJMTCA BOJO3a4epIIBIBAHHE, & 3aTEM
oT/ie/IeHHe IUIAaHKTOHA OT BOABL DTOT CIIOCO® NPUMEHMM Ha MalbiX ¥ CpeiHHX
peKax, a TaKxke B IpHOpexHOoi 30He MOOBIX BOJAOEMOB, IpeXIe BCEro B 3apoc-
JIAX BRICLIEH BOJHOW PaCTUTENBHOCTH.
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Taxoke CYIIECTBYET OMCMOLHbIL Memod, KOTOPBI OOBIYHO NMPHMEHAETCS
U1 BHIABJICHHMS BHIOBOTO COCTaBa M KOJHUYECTBEHHOTO paclpeie/ieHHs MEJTKHX
KOJIOBPATOK.

Oro0paHHble Pa3IHYHBIMU CIIOCO0aMH OpoOBl NepenuBalOTCS M3 CTakaHa
B OOBI4HBIE CTEKIAHHEIE 6aHKH, OYTHUIKH, XJIOpBUHUIOBYIO nocyay (100, 150, 200,
300 cM® B 3aBHCHMOCTH OT pa3Mepa CTakaHa). BaHKM TIIaTeNBHO 3aKPHIBAIOTCH
3aBHHYMBAIOIIMMUCS KPBILKAMH C PE3WHOBBIMH MPOKIIaKaMy, OyTBUIKY — IUIOT-
HBIMH PE3UHOBBIMH U XJIOPBHHIIIOBEIMH NPOGKaMH.

Opyousa ons coopa 300nnanKmona

Merton ot6opa mpoG 3aBHCHT OT THIIa BOZOEMa, ero NTyOMHEI, pa3MEpPOB.
B KpymHBIX ¥ CPEJHHX BOZOEMaX C 3aMe[UIeHHBIM BoJooOMeHoM (o3epax,
BOJOXPaHWIHIIAX) TIPOOBI 300IUTAHKTOHAa OTGHPAIOT KONHYECTBEHHOM AMIQHK-
monnoti cemvio Jxemn Qpaxupmonso (I0CIeA0BaTeNbHO OONABIUBAIOT JIIH-,
MeTa-, ¥ THIOJUMHHOH), 110 CTAHAAPTHBIM TOPU30HTAM: MOBEPXHOCTE — 0,5 M
[yGHHEBL, MOBEPXHOCTS — 2, 2,5, 5-10, 10-25, 25-50, 50100 M.

B menkux Bogoemax (IpyAax, MabixX JIECHBIX 03epax, JaryHax), Iiy6una
KOTOPHIX He MpeBbllaeT 3—4 M, 0T60p Mpo6 ocymecTBAseTCS Takke KolMye-
cTBEHHOW ceThio [DkeIM TOTaNBbHO: OOJNABNMBAIOT Bech cTON6G BoAbl OT AHA
JIO IOBEPXHOCTH.

Hcnonb3yloTcss TakKe HAAHKIMOHOuepnamenu DPasiMYHBIX KOHCTPYKLMHA
(puc. 5.3-5.5), Hanpumep, minaHkTob6aromerp JIpsuenko — KoxeBHHKOBa.
B BOHOTOKaxX, [MaBHBIM 00pa3oM pekax, ms cbopa KayeCTBEHHBIX Npo6 wc-
noJp3yercs nuanHapruyeckas ceth Jlanrpanca "llennenun”, ws c6opa Konude-
cTBeHHBIX npo6 — Oaromerp JXKykoBckoro. HanbGonee uacto ucnonpsyetcs
MeToj1 3a00pa BOJbI (C pa3fielIeHHeM Ha PeKOMEHIyeMble IrOPU30HTHI) H Ipoue-
XHBAHHA depe3 Ka4eCTBEHHYIO ceTh AmmrteiiHa (ra3 NB 4-77). [{na B3saTus
po6kl ¢ TiryGHHBL YROGHSBI J0GOT0 poxa 6aToMeTphl, IPUMEHIeMbIe i oT6o-
pa THAPOXHMHYECKUX Npo6, Hanpumep, 6amomemp Pymmuepa. Bona (ot 50
go 100 1) ¢ momowmpio Gatomerpa oupepeneHHoi Bmectumoctd (1, 2, 3 m)
¢ Hapy>HOT0 TOPH30HTA (PUIBTPYETCS Yepe3 KaueCTBEHHYI0 cemb Anumenna.
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nociaeJHHe HeobX0AMMO JIUIIb Ui KPYMHBIX 300IUIAHKTEPOB (HanpuMmep, pako-
obpa3HbiX, B ocobeHHOcTH Copepoda). [Ins 3amenneHus ABIKEHUs >KUBOTHBIX
MOJ TOKPOBHOE CTEKJIO IOMEILAIOT KalUll0 HapKOTH3UPYHOIIEro BelecTBa —
pacTBopa XJopaiaruapara, xiopodopmMa M T. N. IIpHOCTaHOBKM ABMXKEHHA
[UIAaHKTEPOB MOXKHO JAOCTHIHYTh TaK)XXe OYeHb OCTOPOXKHBIM HarpeBaHHEM Mpe-
mapata 1o temrepatypsl 35—40 °C, npubaBieHreM BHILIHEBOTO Kies HIIH ApY-
roro BS3KOTO BEILECTBA.

Buzsl, He TpeOyroLue ONpejeeHts B XHBOM COCTOSHHH, HCCIEIyIOTCS
13 (MKCHPOBaHHBIX KadeCTBEHHBIX Npo0. M3 ocajgka CKOHLEHTPHPOBAHHBIX
Tnpo6 NUNETKOH IIAHKTOH NEPEHOCUTCS Ha MPEJMETHOE CTEKNO U obpalaThiBa-
ercs. [Ipn 06paboTke PUKCUPOBAHHOrO MaTepyaa FOTOBST MpenapaThl f; Karuie
BOJIBI, B BOJHOM TNUIepHHe-(opManuHe (1 yacTh rMIepuHa Ha | wacth dop-
MajiuHa). YToObI COXpaHUTh npénapar Ha JUIMTEJIbHOE BpeMs, MaTepHall 3aKJIo-
YalT B TBEPAYIO Cpely: MIHLEPHH-KEJTaTHH, KaHaACKUH Gaib3aM, 4TOOBI BOC-
MPeNATCTBOBATh IOJACBIXaHHIO CPEAIBI, NpenapaT Mo Kpaio NMOKPOBHOTO CTEK/a
OKPY’XalOT JIAKOM.

Ipu KaueCTBEHHOH U KOMMYECTBEHHOH 00paboTke (PUKCHPOBAHHOTO MaTepH-
aJia B)XHO OTJIMYATh XHBbIE OPIaHU3MBI OT MePTBBIX. JKHUBBIM 300ILUTaHKTOHHBIM
OpraHM3MOM IIPHCYILA YETHOCTh TPaHMIl MEXIy OpraHaMH, a TaKkkKe HaJuyHe
XOpOLIO BBIPAXEHHOH MycKynaTypsl. Ui MepTBBIX OpraHH3MOB XapaKTIE€PHO
CTHpaHHe IPaHUI] MEeX/Ty OpraHaMH, pacraj MyCKynaTyphl. :

Ormpeenenre OpraHM3MOB 300IUIAHKTOHA IIPOU3BOAMTCA IO BUIA IO OIpe-
JENUTEISAM. -

IIpu 06paboTke KaueCTBEHHBIX NpPo6 HHOTAA AOMYCTHMO IPOMU3BOAHTE
y4eT OTHOCHUTENIbHOH YHCIEHHOCTH M YaCTOThl BCTPEYaeMOCTH Te€X WIIH JPYTUX
¢dopm. s 5TOro MoJb3YIOTCS LIKANaMH, KOTOpble LH(ppaMH HIH CIIOBECHBIMH
0603HaYeHUAMH JAIOT TpeCTaBleHus o nopsake BenuuuH. Io mxane Bucno-
yXa, HallpEMep, MacCoBOe HaXOX/IeHHEe OpraHu3Ma o603HavaeTcs 3Ha4koM bec-
KOHEYHOCTb, OYEHb YacToe — LUdpoit 5, uactoe — 4, Hepeakoe — 3, peakoe — 2
U OYeHb pefIKoe.

Konuuecmeennan oopabomka npo6

KonunuectBeHHas 0OpaboTka Mmpob 3aKioyaeTcs B MOJCYETE KOJIMYECTBA
OpPraHH3MOB KaX/IOr0 BHJA, [0 BO3MOXHOCTH, MO BO3PAacTHBIM CTaJHSIM HIIH
pasMepHbIM rpynnaM. CUeTHbIH METOJ JIOBOJILHO TPYAOEMKUI, HO B TO JKe BpeMs
camblif TouHbld. IIpu Apyrux cyiecTByrolux Meroaax (06beMHbIH, BZCOBOH,
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OT 4aCTOThI BCTPEYaEMOCTH MOACHHTHIBAEMOrO OpraHU3Ma, Npody cieayeT pas-
6aBNATh MM KOHLIEHTPUPOBaTh. YHCIIO OPraHH3MOB II€pECUHTHIBAECTCS HAa BECh
06beM NPoOkI ¥ 3alHCHIBAETCA B CHCLHAIBHYIO KaPTOUKY.

OT onpexneneHys KOIHYECTBA OPIaHU3MOB B Mpobe NepexonaT K ompeje-
JNEHHIO YHCIICHHOCTH (KOJMMYECTBO OPraHU3MOB B 1 cM’) 300I1aHKTOHA.

CrreayIOIHM 3TanoM KONHYEeCTBEHHOH 06paboTku Npo6 300IIaHKTOHA SB-
asieTcs ToMy4YeHHe JaHHHIX 1Mo Ouomacce. BroMacca 300MnaHKTOHa omnpeens-
eTcs MyTeM YMHOXEHHS WHJAMBHAYaJIbHOH MacCHl K2)XIOTO OpraHH3Ma Ha ero
yycaeHHOCTh. ClieyeT y4HTHIBATh, 4TO JUIMHA H Macca 300IUIaHKTEPOB OJHOTO
U TOT'O K€ BHIa MOXET 3HAYMTENLHO BapbUPOBATh B PasHEIX BONOEMaX, KIMMa-
TH4YECKHX 30HAaX, a TAKXKe B 3aBUCHMOCTH 0T ce3oHa. [ToaToMy xenarensHo As
KaXJ10ro KpyIHOro BOJI0eMa HIIH, 110 KpaifHeH Mepe, A4 KaxaoH reorpapude-
CKO#f 00JTacTH PacCUUTHIBATH CBOM MacChI I 300MUIAHKTOHHBIX OPTaHW3MOB.
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6. METOJABI OTBOPA IIPOB 300BEHTOCA

3006eHTOC — OOHTAIOILME HA JHE BOJOEMOB U BOJOTOKOB 0€CIIO3BOHOYHbIE —
SBJISETCA BaXHBIM BIEMEHTOM BOIHBIX KocucTeM. Makpozoobenmoc — 310 €o-
BOKYITHOCTb 6€CTIO3BOHOYHBIX, HMEIOLIMX Pa3Meps! TeNa CBbIE 2 MM, Haceli-
JOIIMX [JHO BOJOEMOB, BOAHYIO PAacTHTENHHOCTb, a TAKXKe JAPYrHe Cy6CTpatsl,
{ B TOM 4HCJIEe pasNuM4Hble THAPOTEXHHYeckHe coopyxenus (Pykosoactso...,
1992). HaceneHne Makpo3006eHTOCa MPEACTARNAIOT YePBH (IUIaHAPHH, OJAIo-
XeTbl, TUABKH, HEMATOIbl ), MOJUTFOCKH (6pIOXOHOIHE, HBYCTBOpHATHIE), PaKOOG-
pasmble (aMOHUIOABI, H30MO/IBI, IEKONOAB H Ip.), IayKoOOpasHbIE, HACCKOMBIE
(XMPOHOMW/IBI, TENEH/IbI, NMOJNCHKM, BECHAHKM, PYHeHHMKH, CTPEKO3Hl M Ap.)
¥ T. 0. MHOTHE M3 3THX OPTraHU3MOB OGHTAIOT B TOJNIIE BOABI (B IeNarHanm):
HaceKoMBIe, paKkoobpasHble, MTayKy M Ip.

Maxpo3006eHTOC SBNAETCS BaXHOM YaCTBIO T€TEPOTPOGHOr0 KOMIOHEHTA
BOZHBIX 3kocHcTeM. OH yYacTByeT B OHOreOXMMHYECKOM KPYTOBOPOTE MHOTMX
37eMeHTOB (6MOTEHOB, KalbLHA, KPEMHHSA, TDKENBIX METAVIOB), BBHIIONHAET
BaXHYI0 (QYHKIMIO TpaHCHOPMAIMHM OpPTaHAYECKOTO BEIECTBA B CHCTEMe
"ToJIIIa BOABI — JOHHBIE OTIOXEHHU", YTO 0OYCIIOBIHBACT 3HAYEHHE ITOH IpyIl-
OBl IS OPOLECCOB CAMOOYHINEHHS " BOOHBIX OOBEKTOB, OKa3biBAeT BIIMAHHE
Ha T'a30BBl PEXHM U MEXaHWYECKHI COCTAB IPYHTOB BOAHBIX 06bekTOB. SBNs-
ACh OJHHUM M3 KOMIIOHEHTOB KOPMOBO# 6a3bl, MaKpo300OEHTOC UrpacT 3HaYM-
TeJIFHYIO POJib B OTIPEJCICHUH PhI00X035HCTBEHHOM NPOAYKTHBHOCTH BOAOEMA.

MypMancKas. 0671acTh ABNACTCA CEBEPHBIM IIPElENOM DPaclpOCTPaHeHHs
MHOTHX BHIOB GEHTOCHBIX G€CIO3BOHOUYHEIX, O/IHAKO MaKPO300OEHTOC peruoHa
B LIEJIOM Ka4eCTBEHHO Oorar M BKIIOYAeT MPAKTHYECKH BCE CHCTEMATHUYECKHE
rpyNIsl, NpeACTaBleHHkle B NpecHsIX Bojoemax [laneapktuku. Tlo nanHpM
B. A. SIxosnesa (2004), mis pernoHa omucano 548 BuIOB GeHTOCHBIX Gecro-
3BOHOYHEBIX, IPHHATEKAIMX K Pa3IMYHBIM CHCTEMATHYeCKuM rpynnam. OcHo-
By 3006€HTOCA COCTaBIIOT BHIH €BPONEHCKOro, €BpolelcKo-CHOUPCKOro
¥ TIaJIeapKTHYeCKOTO PaclHpoCTpaHEeHUs, KOCMOIIONHUTEI NpeJCTaBIeHbl UCKIIO-
yurensHo aHHenunaMu (11 BMAOB), TONA XOJOAHOBOAHAIX apKTHYECKUX BHAOB
B cooOLIECTBAX He3HAuYHTe/bHA, IOXHbIE (ayHHCTHYECKHE JJIEMEHTHl OTCYT-
cTByI0T (SIKOBNEB, 2005).

CrTpyKTypHble U GyHKIMOHANBHBIC IOKa3aTeNH GEHTOCHBIX COODIIECTB He-
TIONB3YIOTCS B Ka4decTBE KPUTEPHEB JUIA OIIEHKH KayecTBa BOLBI, @ TaKxke
U CPaBHEHHUS COCTOAHMA COODIIECTB H 3KOCHCTEM NP Pa3IMHBIX AaHTPOTIOTEHHBIX
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posaeiictBusax (Wiederholm, 1980; Makpymun, 1984; Banymkuna, 1987; Ros-
enberg, 1993; PykoBoactso..., 1992; bakanos, 2000; IllutukoB u ap., 2003;
Besmatephsix u ap., 2006; 3un4enko, 2011; Cemenyenko, 2011). Onexka co-
CTOSIHMS BOAHBIX 9KOCHCTEM U KaueCTBa BOJ I10 [I0Ka3aTessIM 3000€HTOCA IMEET
PpsIA IpeuMyIecTB. 3000eHTOC, KaK Hanbosee NOITOXHUBYILHA U CTallMOHAPHBIN
KOMIIOHEHT THAPOOHOIIEHO3a, OTPaXKaeT COCTOSIHHE 3KOCHCTEMBI 3a JUTHTENIbHBIN
MepUo/] BpeMEHH, XapaKTepusys "cpeiHUi" ee pexuM.

IMoka3aTenu pa3BHTHSA 3000€HTOCAa BXOAAT B KauyeCTBE OCHOBHBIX Kak
B OOLIYyI0, TaK ¥ B COKpAlEHHbIE IIPOrpaMMbl THAPOOHONIOrHYECKOT0 MOHHTO-
purra O6LIerocyJapcTBEHHOM CIIyK0bl HAGMIONEHHI U KOHTPOJIS 3 3arPA3HEH-
HOCTBEO OOBEKTOB IPUPOAHOM CpeJbl. ;

CornacHo "TIpaBunaM KOHTpOJS KauecTBa BOABI BOJOEMOB M BOJOTOKORB"
(MexrocyaapcTBEHHBIH craﬂnépr I'OCT 17.1.3.07-82), nonHas nporpamMma
KOHTPOJIS U OLleHKa Ka4yecTBa BOJBI M0 3000€HTOCY NpeayCMaTPHBAET ONpene-
JIeHHe CIeAYOIINX NoKa3aTeNeH:

e 06IIas YUCIEHHOCTD, K3./M;

e 06mas 6uomacca, r/m%;

e 00llIee YHCIIO BHJIOB;

® KOJIHYECTBO IPYMII IT0 CTAaHAAPTHON pa3paboTke;

® YyCJI0 BUJOB B IpyIIe;

e 6GHOMacca OCHOBHBIX TPy, I/M’;

® YHCIEHHOCTh OCHOBHBIX TPYIIIT, 3K3./M%;

® MaccoBbIe BHIBI U BUJBI-UHAMKATOPHI CalpOOHOCTH (HaUMEHOBaHHE, Yo
OT 001LIeH YUCIEHHOCTH, CanpoOHOCTB).

6.1. Boioop cTaHuuii a5 ot6opa npod

Cranuuu ot6opa npob6 Ha BoJOeMe paclojiaraioT B JUTOPATBHOM M Mpo-
($yHmaneHOM 30HaX B NpeJenax pa3sHBIX GHOTOMOB C y4eTOM THUIOB TIpyHTa
Y HaIM4MUs BOAHOH pactutenbHocTd. KonnuecTBo 0TOOpaHHBIX NPo0 HA CTAHUMHU
3aBMCHT OT LEJIM U 3aJiay UCCJIeIOBaHUs, IUIOLIaAN 3aXBaTa IpyHTa JHOYSphare-
JIEM U JIOJDKHO OBITH IOCTAaTOYHBIM /IS MOJIyYEHHs CTATUCTUYECKH JOCTOBEPHOIO
Matepuaia (2—5 BbleMOK Ha ofiHo# ctaHuuH) (PykoBoactso. .., 1992).

KonuuecTBo U pacmpezneneHHe CTaHIMHA Ha BOJOTOKAX YCTAHABIMBAETCS
B 3aBMCHUMOCTH OT KOHKPETHBIX 3a/lau MCCJIeIOBAHHUS U CTENIeHH HeOJAHOPOAHO-
CTH BOAOTOKAa. B rOpHBIX M HpPEeAropHBIX pekax HaWIy4llHM CyOCcTpaToM IJis
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HBIMH JKMBOTHBIMH NpPOQHIBTPOBBIBACTCA Hepe3 CadyoK-MPOMBIBAIKY M3 rasa
Ne 23. Cpasy nocne c6opa XHUBOTHBIX HeoOXoaumo 3adukcuposars. JKuBbie
0ecro3BOHOYHBIE €AT U MOBPEXIAIOT APYT pyra, MEpTBbIE MOCTENEHHO pa3ia-
raforcsi. Xy>ke BCEro XpaHaTcs B "KMBBIX" Mpobax JTHYHUHKU IOJEHOK U BECHA-
HOK, 470 3aTPyJHAET HX AANBHEHIIYIO HACHTH(HHKALHIO.

Ipu ot60pe npob Ha smukemke yKa3bIBalOT:

e HoMep NpoOkl, AaTy ¥ Ha3BaHUE BOJOEMa/peKy;

e cybcTpat, ¢ KOTOPOro OTOOpaHbI IPOOHI;

®. paccTosiHME OT Gepera;

e rIyGHHY MecTa 0TOopa npooEl;

® KOJHYECTBO BEIEMOK IPyHTa JHOYEpIATeeM HiH "cKpebkoB" mpu oT60-
pe ¢ MOMOIIBIO CayKa. .

B xypHan BHOCAT CBe/IeHHA O TeMIepaType BOJbI H BO3lyXa B MOMEHT OT-
60pa npoOkl, NOroHLIX YCIOBUAX B IeHb 0TOOpa MpoOHL.

Kamepanvhas obpabomka coGpaHHBIX Tpo0 NPOBOAMTCS, Kak MpPaBHIIO,
B J1abOpaTOpHH, BKIIOYAET TPH OCHOBHBIX dTamna: MAEHTHUKauus 6Gecrosso-
HOYHBIX; COCTaBJIEHHE BHJOBOTO CIIUCKa; MOACYET YHCIEHHOCTH M OGHOMAcCCHI
OCHOBHBIX Ipynmn. BeiGopka 1 y4eT opraHu3MOB POBOIHUTCS MO/ GHHOKYJIAPOM,
JUIA U3YYEHHS MEJIKHMX JeTaleld CTPOeHUs HEKOTOPBIX IPYIN UCIONB3YIOT MHUK-
pockor. bruomacca oTAenbHBIX Ipynn OeHToca OmpenenseTcs B3BELIHBAHHEM
rociie 06CyIINBaHUA Ha QHIBTPOBAIBHOM GyMare 0 MCYE3HOBEHHs BIAXHBIX
mATeH Ha Gymare.

Hekm‘opue onpeaeHTeNIH AJA llllell’l'llq)lll(allllll 0€ecrmo3BOHOYHBIX

Onpenenutens NPeCHOBOIHBIX GECIO3BOHOYHBIX €BPOMENHCKOM 4YacTH
CCCP (mnankToH u 6eHToc) / oTB. pen. JI. A. Kytukosa, 5. U. CtapoGoratos.
JI. : 'uppometeousnar, 1977. 510 c.

OrnpenenuTens MPeCHOBOAHBIX 0€CIIO3BOHOYHBIX POCCHH M compenenbHbIX
teppuTopuii / mox o6 pen. C. A. Hanonuxuna. T. 4. JIByKpbUIble HACEKOMBIE.
CII6. : Hayka, 2000. 997 c.

Onpenenutens NPeCHOBOAHBIX 6eCIO3BOHOYHBIX Poccuu U conpenenbHbIX
Teppuropui / nox obm. pen. C. S. Hanonuxuua. T. 5. Beiciuve HacekoMsie.
CII6. : Hayxka, 2001. 825 c.

OnpenenuTens NPECHOBOAHBIX GCIIO3BOHOYHBIX POCCHH U compefeNbHbIX
tepputopuii / nox o6w. pen. C. A. Hanonuxuna. T. 6. Mommocku, [TonuxeTsl,
Hewmeptunsl. CIT6. : Hayka, 2004. 528 c.
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Omnpenenurens 300NIaHKTOHA M 3000€HTOCa NpecHBIX Boa Empomeiickoif
Poccun. T. 2. 3oobenToc / mox pex. B. P. Anexceepa n C. 5. IHanonuxvna. — M. :
CII6.: ToBapumectro HayyHsIX u3fanuii KMK, 2016. 457 c.

Yepronpya, M. B., Yepronpyn, E. C. Kparkuit onpeznenutens 6ecrnosBo-
HOYHBIX NpecHBIX BOJ UeHTpa EBponeiickoit Poccuu. — M. : TorapumiecTBo
Hayunex m3ganui KMK, 2010. 179 c.

6.3. Onenka KayecTBa cpeibl Ha OCHOBE MoKa3aTe el 3006eHTOCa

B nacTosiee BpeMs B MUPOBO#i NIpaKTUKe UCHONb3YeTCA CBBILE 60 MeTo-
JIOB MOHMTOPHHI' 3KOJOIMYECKOTO COCTOSHUA BOIHBEIX OOBEKTOB, BIJIIOYAIO-
KX pa3iuvHbIe XapakTepHCTUKH 3006eHToCca (Bakanos, 2000).

Ha ocHoBe KONM4YECTBEHHBIX MOKa3aTeNeH COODIECTB pa3iMuHBIX THAPO-
6uoHTOB, B yacTHOCTH 3006enToca, C. I1. Kuraesrim (1984) paspaborana xnac-
cH(UKaHA THUIIOB 03€PHBIX YKOCHCTEM (Tadu. 6.1).

Tabauna 6.1

Kanaccnduxanus ozep no C. I1. KaraeBy Ha ocHoBe 6MoMacchl GeHTOCca

Tan o3epHoli 5KOCHCTEMBI

XapaxTtepucrnka | Omurorpogubiii | MesorpodHstiii | IsTpodnniii T p——
o p ] 1] o B
f/‘;‘;’“ac“‘ Bentoca 55| 1225 | 25-5 | 5-10 |10-20 {2040 > 40

Hnoexc ®. Byousucca mo3BoNAET OIEHUBATH KAYECTBO BOJBI U CTENEHD €€
3arpA3HEHHA N0 NPHCYTCTBHIO B MPo6axX HHAMKATOPHEIX TPYIIIl, 3HAYEHHE KOTO~
PBIX orpezienseTcss B GHOTHYECKUX MHIEKCaxX N0 crneuuanbHON Tabnuine, HHAEKC
npaHuMaer 3Hayenne oT O mo 10. Yem BhIe cTemeHb 3arpA3HEHHA, TEM
OH MEHBIIe: MHIEKC, PaBHBIA 5 6annaM M HIDKE, yKa3bIBaeT Ha BBIPAXKEHHOE
sarpssHeHde (PykoBoactro..., 1992). Ilpu onenke cocTosHHS BOJHBIX 00BEK-
TOB CI€LyeT Y4UThIBaTh, YTO IPUMEHEHUE ITOr0 HHAEKCa BO3MOXHO JIMILL JUIs
BOZIOTOKOB M JIMTOPAJIH 03€p.

Ha ocnoe unpaexkca Bynusucca B. A. SkosnesbiM (2005) paspaGortax
Konvexuit buomuyeckuii undexc (KonbM) (1abn. 6.2). Ero npumenenue orpa-
HHYEHO BOJIOTOKAMH ¥ MPHOPEXHOM 30HOM 03¢p M BOJOXPAHMIMIL, pacloso-
XEHHBbIX Ha TeppuTopuu CeBepo-3anana Poccun.
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Ta6numa 6.2

KoaBH A5 olleHKH Ka4YecTBA BOJA B BOJAOTOKAX H HA JIHTOPAJIH
pogoemoB Koancxoro Cepepa

Yucao rpynn

I'pynna
0-1 2-§ >6

Acanhtobdellidae, Mysidacea, Ephemerellidae, 3 9 10
Ephemeridae, Heptageniidae, Potamanthidae, Siphlonuridae,

Capniidae, Chloroperlidae, Perlidae, Perlodidae, Beraeidae, .
Brachycentridae, Goeridae, Lepidostomatidae, Mollanidae,
Odontoceridae, Sericostomatidae

Lymnaeidae, Margaritiferidae, Physidae, Planorbidae, Val- 6 7
vatidae, Piscicolidae, Gammaridae, Haustoriidae, Beatidae,
Caenidae. Leptophlebidae, Leuctridae, Taeniopterygidae,
Aeshnidae, Corduliidae, Gomphidae, Lestidae, Libellulidae,
Leptoceridae, Philopotamidae, Psychomyiidae

Sphaeride. Erpobdcllidac, Glossiphonidae, Ncemouridace, 4 5
Coenagrionidae, Germidae, Chrysomelidae, Dryopidae,
Elminthidae, Gyrinidae, Haliplidae. Helodidae. Hydrobiidae,
Hydrophilidae, Hydropsychidae, Hydroptilidae, Limne-
philidae, Phryganeidae, Polycentropodidae, Rhyacophilidae,
Ceratopogonidae, Liminiidae, Simulidae, Tipulidae

Lumbriculidae, Asellidae, Corixidae, Dytiscidae. Sialidae 2 3 4

Tubificidae, Chironomidae 1 2 -

Ipuveyanue. B nonsTue "rpynna” BXOAST OTAeABHBIE BUABI M Golice KpYHHbIE TAKCO-
HBI: BCE W3BCCTHBIC BHIB JUTOCKHX depBeH, KaX/Ioe CEMEHCTBO ONMroxer (Kpome
Tubificidae), MHABOK, MOLTIOCKOB, PAKOOOPa3HEIX H HACEKOMBIX (kpoMe posa Chironomus).

Onuzoxemnviil undexc I'yonaiima u Yumnu 0CHOBaH Ha y4eTe COOTHOIUE-
HHS YUCIEHHOCTH OJIMTOXeT K oOliedl 4MCIeHHOCTH BceX NOHHBIX Oecro3Bo-
moyHbIX. IHAEKC MMeeT cIeayronMe WHANKATOPHBIE TIOKa3aTeNH:

e Xopollee COCTOSHHE BOJHOTO 06BeKTa — onuroxeT Menee 60 % or 06-
IIEro YMcia BceX JOHHBIX OPraHU3MOB;

e yMepeHHO-3arps3HeHHOE — onuroxeT 6080 %o;

e BEICOKMIT ypOBEHb 3arpA3HeHNd — onuroxet Gornee 80 %.

Meroauka ['ynuaiita 1 Yuran 3¢p¢deKTHBHA TOIBKO NPH OLEHKE 3arpA3HEHHA
OpraHM4eckKMMH BEILECTBAMH, B Cllyyae 3arpS3HEHUA BOJ TAXKETBIMH MeTallaMH,
KOTOpblE YTHETAIOT COOOIUECTBO ONMTOXET, MHAeKC [yoHatima — Yumnu uMeet
manywo undopmarusHocTs (Makpyiunn, 1974, Sxosnes, 2005).

JIna OIEHKM JKOJOrHYECKOTO COCTOAHMA BOAHEIX o6BekToB Konbckoro
Cepepa, TIO/IBEPXKEHHBIX CIOXHOMY TI0 COCTaBY 3arpsasHenuio B. A. SIkosieBbIM
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npennoxeH uHoexc canpomoxcobrocmu (1998, 2005). Metoxn coyeraer B cebe
M3BECTHBIE [IOAXOMBI B CUCTEMAX CalpOOHOCTH H TOKCOOHOCTH. PaccuMThiBaeTcs
o ¢popMyne
sT=y 30
n!

rae Y, (ST; n;) — cyMMa Npou3Be/IeHHH 3HAYEHH HHIEKCOB CapOTOKCOGHOCTH
OT/IC/IBHBIX BHJIOB HA COOTBETCTBYIOLIEEe HM YHCIIO 0COBEi;

1; — YUCII0 0cOOEH BCEX MHANKATOPHEIX BHOB. .

HHaexc canpoToKCOGHOCTH B ONMIOCapoTOKCOOHOM 30He papeH 1,0-1,5,
B B-Me3ocanpoTokcobHoi — 1,5-2,5, B a~-Me30canpoTokcobHoit — 2,5~3,5, nonu-
canpoTokcobHo# — 3,5-4,0. Kax nokasana anpo6auus cHCTeMbl CapoTOKCO6-
HOCTH B YCJIOBMSAX Pa3jM4HbIX' AHTPOIIOTEHHBIX BO3AEHCTBHI, €€ NpUMEHEHHe
TI03BOJIAET NONYHHTh BIIOJIHE HAJEXKHYIO HHOOPMALHIO O CIOXKHOM TI0 COCTaBY
3arps3HeHHH BOJ B CEBEPHEIX paiioHax Poccuu.

Hna onenky canpobHOCTH Mcnonssyercs unoekc Hanmne — Bykka — yan-
BepcabHbil MHIEKC, MCHOONB3YIOUMH OpraHM3MBl H [UIAHKTOHA, M OeHTOCa,
TIpUMEHAEMbli Ha BOAOEMAX pa3HOro Tna (CM. paszien o gpurorutanktone). [lpu
OIIeHKE CaNpOGHOCTH BOZOEMa IO IIOKA3ATENAM 3006€HTOCa HEOOXOANMO YUH-
THIBaTb THI Cy6CTPATa, Ha KOTOPOM TPOH3BENCH oT160p npo6. s KoppeKTHOTO
CpaBHEHMs JAHHBIX, MOIYHEHHBIX IJIA PasHBIX BOJHBIX OOBEKTOB, cybCTpar
JOJIDKEH OBITE OJMHAKOBBIM.

Hunexc Bynusncca u onuroxeTrsld uujieke I'yauaiita — Yurnn ans onen-
KM KauecTBa BOABI Hcmonn3yer ObmerocymapcTBenHHas ciyx6a HabmoneHui
M KOHTPOJIA 32 3aTPA3HEHHOCTHIO 00BEKTOB MIPUPOAHOM cpensi (Tabn. 6.3).

Tabnuua 6.3

Knaccuduxanusa KayecTBa BORbI BOAOEMOB M BOJ0TOKOB
no noxasatensnm 3oo6enrtoca (no 'OCT 17.1.3.07-82)

Knace .
Crenesb 3arps3HedHocTH | Onuroxernslii HHAeKe | BuoTHuecknii maaexc
Ka4yecTBa o
BB BOABI Tymmaiira — Yarmm, % | no Byausnccy, 6aisl
1 OueHb YHCThIE 1-20 10
i YucTele 21-3S 7-9
i1 VMepeHHo 3arpa3HeHHbIe 36-50 5-6
v 3arps3HeHHEIE 51-65 4
A% I'pazHele 66-85 2-3
A% OueHb Ipa3HBIC 86-100 0-1
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7. AXTHOJOTNMYECKHE HCCJIENOBAHUA

B HacTrodAlleM PYKOBOJACTBE pPacCMaTpUBalOTCA OCHOBHbIE METOAUKH
10 NpOBEACHHIO HAXTMONOTHYECKUX HMCCIIC0OBaHUMR B TNIPECHOBOAHBIX IKOCHUCTE-
Max, OCHOBaHHbIE€ Ha JAaHHBIX MHOTOJIETHHX HCCIICAOBATCIABCKUX pa60'r B 00a-
CTH DKOJIOTMM U OLCHKE COCTOAHHA BOLOEMOB Cy6apKTﬂKH B YCIIOBHAX pa3HO-
TUITHOT'O 3arpA3HEHHA.

7.1. BuiGop MecTa H BpeMeHH HccaenoBannii

MIXTHONIOTMHECKHE HCCIIEIOBAHHSA B 3aBUCHUMOCTH OT TMOCTaBIERHbIX LeleH
W 3a/1a4 MOTYT NMPOBOJMTHCA Ha 03€paX, BOIOXPAHMIMILAX, PEKAX M PyqbsX.
Ha HavaipHOM 3Talle paGoT OJHHM M3 OCHOBHBIX IIAroB ABJAETCA H3yHeHHe
ApXMBHBIX MATEPUANIOB M PE3YNLTATOB PEABILYLIHX HCCIEJOBAHMH, BO3MOXKHO
IPOBOJMMBIX HA MHTEPECYIOLIEM HCCre/ioBateNs BoxHoM obbexte. Brisnienue
BUJIOBOTO COCTaBa HXTHOGhAYHBI TPETIoNaraeT MCCaeoBaHne OOIIMPHOM 4acTH
aKBaTOpHM BozoeMa. IIpH 3TOM JTOMKHEI GbITh M3y4YeHsI 0OACTU THTOPAIIM, NPH-
JIOHHBIC TOPU30HTH! (podyHIaTb) ¥ TONMUA BOAbl (ENarvanms). s KpymHeIX
PedHBIX CHCTeM Heo6XoTuMO BBIOHpATE ITecoBble yHacTku. B To e Bpems mc-
ClIeAOBaHMA IIPOLECCOB BOCTIPOM3BO/CTBA M Pa3BUTHA MOJOAM DperosaraeT He-
CJIeI0BaHMS MENKOBOAHBIX YHaCTKOB (TIOPOIOB M NEpeKaToB PeK, Py4beB), oOImp-
HBIX MECT Pa3BHTHA BbICIIEH BOJHOH PaCTUTENLHOCTH 03€p M BOJOXPAHMITHIIL

UzyueHHe COCTOSHMA PBHIOHOH 9YacTH COOOIIECTB MOXET HPOBOIMTECS
KPYTJIOTOZMIHO C Y4ETOM BUJOBBIX ocobeHHOCTeH prib H 6HONIOrHIecKHX mpo-
LIeCCOB, TIPHYPOYEHHBIX K Pa3INIHBIM Ce30HaM rofa (BeceHHe- M OCCHHeHepe-
CTYIOLIME PHIOBI, HATYIbHbIE MATPALUH).

7.2. OT60Op HXTHONOrHYECKOro MaTepHaia

OT60p MXTHOJNOTHIECKHUX P0G MOXKET MPOBOJMTHCS C HCIONL30BAHHEM BCEX
JOCTYIHBIX M pa3pellleHHBIX Opy[HH JioBa. [lns u3ydeHus ocobeHHOCTeH pa3BHTHSA
MOJIOZI JIOCOCEBBIX PhIO Ha peKax HCIONB3yeTcs METOA dMeKTponosa (puc. 7.1).
JlanHas MeTOZMKa Takoke NMPUMEHMMa A onpejesieHus BUIOBOH CTPYKTYpHI HX-
THOdAYHbI PY4BEB, IPUGPEKHON 30HBI BebombKx 03ep (State..., 2007).



























149

np (ouametp riasa) — oOBIMHO OepeTcs NMpOJONBHEIH AWaMeTp, H3MepseTcs
COOCTBEHHO AMaMeTp POTOBHIBL; BEKH, ECITH OHH €CTh, B pacyeT He MPHHHMAIOTCH;

gh (MakcuManpHad BBICOTa Tella) — M3MEpAETCA B TOM MeECTe, Iie Telo
HaunboJiee BEICOKOE;

ik (MHHMMaNBHas BBICOTA Tella) — B Hanboliee HU3KOM MECTe Telia, OOBIMHO
HAaXOOUTCH OJIM3 OCHOBaHHA XBOCTOBOIO IIaBHHKA;

aq (aHTEHOpCaIBHOE PAacCTOSHHE) — pPAacCTOSHHE OT BEPIIMHBi phUIA
710 Hayajia OCHOBaHHUA CIIMHHOTO IUIaBHHKa,;

az (aHTeBEHTpPaAJIbHOE PAcCTOSHHE) — N0 Hayala OGHOBaHHMs OpPIOLIHOTO
[UIaBHUKa;

ay (aHTeaHATBHOE PACCTOAHHE) — PACCTOAHME OT BEPLIHHEI PEUTA O Hadana
OCHOBAHHS aHAJIHOT'O TUIaBHHKA;

tu (HauGomblas BEICOTa CIMHHOTO IUTaBHUKA).

&= -

Puc. 7.11. Cxema u3Mepenuii prib nococesix (Salmonidae) no Cmutry

Puc. 7.12. Cxema u3MepeHHit royoBsl cara (o CMHTTY) H nepBoii xabepHoit 1yru
(o IlpaBauny, 1939) ¢ u3sMeHeHNAMH: A — roJIOBa CHIa: 4o — JUIMHA TOJIOBBL;, aas — JUIHHA
cpeZHel 9acTH roJIOBBL; an — JUIMHA PhUIA; po — 3arIa3HHYHEIA OT/e] TONOBBI; ddg — JUIHHA
BEPXHEYENIOCTHOM KOCTH; 711/ — IIHPHHA BEPXHEUYETIOCTHOM KOCTH; ki/) — JUIMHA HIOKHe#H
YeJIIOCTH; 1p — AMaMETD IJIa3a TOPH3OHTAILHELA; /m — BEICOTa TOJIOBEI Y 3aTHUIKA.
b — peUIbHAs IIOIA/KA: ), — IHPHHA IUTOLIAKH PBUIA; d3ds4 — BEICOTA IUIOIIAAKK PhINa.
B —abepHas Ayra cura: ab — JulMHa HHOXKHEH YacTd XyrH, be — JUlMHa BEpXHEH Yac *H yra
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JanbHeHILero No/icyeTa YMCIa 3PHTPOLUTOB B KaMepe "opsiesa. Jlia pasz6arnenus
¥ UKCAIM KPOBH HCIIONIB3YETCs PacTBOP, COAEpXKAIIMiL: cymbdar Hatpus — 20 T,
XJIOPHCTBIH HATPHA — 5 T, IMMOHHOKHUCIIBLA HaTpUil Tpex3aMeleHH bl — 3 T, Jeas-
HyI0 YKCYCHYI0 Xucnoty — 100 My, BoTy AMCTHILIMpOBaHHYIO — fio 1 11 (MBaHOBa,
TonoBuHa, 1984). 3aTeM U3 KarUM KPOBM H3rOTaBIMBAETCA MA3OK.

B3sTas oT peIGbI KPOBB GRICTPO CBEPTHIBAETCA, a IIPH OTPABIEHUAX CBEPTHIBA-
HME KPOBH MOXET NPOMCXO/UTh 3HAYMTENRHO OBICTpee, MO3TOMY MCCNE0BATEND
IO/KEH B BO3MOXXHO KOPOTKHH cpok (4050 c), roka KpoBb elie He CBEpHYJIACH,
CYMETb B3STh OT K2KIOH pbIGbl MaKCHMANEHOE KONHYECTBO Ipo6 Ha pasHIHbIC
rematonornyeckue noxasatent (Kyzapssnes 1 ap., 1969; Kpeuios, 1974).

IIpuzomoenenue maszkoe kposu. B3stas ot pribbl KPOBb ¢ ITOMOIIBIO Ka-
MWUIIPa HAHOCHTCS B BRJIe HeGOIBILOH KalllM Ha NIPEAMETHOE CTEKIIO Ha pacCTo-
ApME 1-1,5 cM OT ero KoHLA. BoNbIMM ¥ yKa3aTeNbHBIM Na/bL{aMK TIPaBOi PyKH
Gepercs 3a pebpo 1UIHMpOBATEHOE CTEKIO, CTABUTCA K MOBEPXHOCTH IOKPOBHOTO
crexia oz yrinom 30-45° u akKypaTHO NPOBOJMTCS THUILHOM CTOPOHOM K Karuie
KPOBH (B pe3yJIbTaTe 4€ro OHa Npy CONPUKOCHOBEHHH PACTEKAETCS); 3aTEM CKOJb-
3ANMM JBIXEHHEM LUTM(OBAHAOTO CTEKIa BIIEPE] paBHOMEPHO KPOBB pacTipe;ie-
JIEeTCS B BHC Ma3Ka 110 IIOKPOBHOMY crekiy {puc. 7.38).

Puc. 7.38. IlpuroTornenue maska xpoeu (no Kpsuiosy, 1974)

Xopou1o B3STEIA Ma30K A0JDKEH ObITh PaBHOMEPHBIM, II0CTENEHHO CXOAHUTE
Ha HET, He MMes Ha CBOEM TIyTH NepephiBoB. OT KaKOH phIOH KelaTelnbHo
6paTh He MeHee ABYX MaskoB kposH. Ilocne moAchIXaHMs Ma3KH MOAIKHCHIBAIOT
TBEPAMM IIPOCTHIM KapaHAALIOM IO CaMOMy Ma3Ky WIH N0 HIUIM(OBAHHOMY
kpato. Prkcanus MasKos KpOBH TIPOU3BOJIMTCA NyTEM MOTPYXEHHS B STHJIOBBIH
WM METUIIOBBIH crpT Ha 30 wiu 3—5 MHH COOTBETCTBEHHO. [lisi OKpaLIHBaHHs
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3a(hMXCHPOBAHHBIE Ma3KH KPOBH KJIaZyT Ma3KOM BHH3 HA TOHKHE CTEKJAHHbIE
[ATOYKH B yamky IleTpy ¥ NOX CTeksa HOMITyCKaloT paHee [PHTOTOBIEHHEH pabo-
YHil pacTBOp Kpacku asyp-303uHa (10-20 kanens rotooit kpacku Ha 10 M1 BOIBI).
Okpacka Ma3KOB [I0JDKHA TIPOHCXOIUTS B HEUTpalbHOW B TeyeHHe 20—60 MuH
u Goiee, 4TO 3aBMCHT OT KOJMYecTBa Kpacku. IToaToMy mis Kaxmoi mapTuu
Kpacky 0TpabaThlBAIOT ONTHMANBHYIO SKCHIO3HLHMIO, IPH KOTOPO#H 6yaeT mpouc-
XOJUTh Hauyy4inee OKpalliBaHUE Ma3Ka.

B nocneHIo0 oYepesib KpOBb HAGHpaeTcs B KaITHIADP OT annaparta [laH-
YEeHKOBA I ONPEAENeHUs CKOPOCTH OCEIaHMs 3pmpouu.'ron (COD). I'emomeTtp
Canu npeIBapUTeNbHO JODKEH OBITh OTKaIMOPOBAH MO HAHHBIM CHIEKTPO(OTO-
MeTpa B CTALMOHAPHBIX JabopaTopHeIX ycnoBusx. CofepxaHne reMoriobuHa
B PPHTPOLMTE BBIYMCIAETCs To dopmyne ['utenssona (obwee conepxkanue Hb
(r/n) / obLiee KOIMYECTBO IpUTPOIMTOB B | MKi). [IpoLeHTHEIH cocTaB 3pebix
W He3penslX OSPHTPOLHTOB H JCHKOLMTapHYI GOpPMysly pacCUMTHIBAETCS
10 Ma3KaM, OKpaIleHHsIM 1o PomaHoBckoMy. ITocne oxpammuBanus Ma3ky Tia-
TEJBHO NPOMBIBAIOT BOMOH M OCYIIAIOT MEXAY NOJNOCKaMH (UIILTPOBAILHOM
6ymari. Masku KpoBH IIPOCMATPHBAIOTCA C HCIIONB30BAHHEM CBETOBOTO MHK-
pockona ¢ MMMepCHer Ipy yBENMYCHUH 10x 100) (I'onopen, 1955; IN'onopuHa,
1979; UucTpykima. .., 1986).

H3mepenue undexcos sHympenHux op2anoé. Bekpritie peiG HadMHAETCSA
¢ HebonbIIOro W Herybokoro paspesa mepej aHANLHEIM oTBepcTHEM. OT Hero
[0 cependHe OPIOMIHOHM CTOPOHBI IPOBOAMTCS IPOIONBHBI paspe3 1o xabep-
geix Ayr. Ceprue BMecTe C BEHO3HBIM CHHYCOM M3BJIEKA€TCS M3 IOJOCTH.
B3BeluMBaHHe NPOBOAMTCA HEMEUICHHO, HE JaBas OpraHy MOJCOXHYTh. ITO
B paBHO# Mepe OTHOCHTCs K OCTaJbHBIM opraHaM. ITeyeHs B3BewmBaetcs 6e3
XeT4Horo My3bips. IlovukH, mocie yaaneHHs BceX BHYTPEHHOCTEH, aKKypaTHO
BBICKAOJIHBAlOTCA 110 YacTAM INNaTesieM MM JIOXKKOH M cpa3y B3BELIMBAIOTCH,
YyTOOB! HE JOMYCTHTh MOTEPh M YChIXaHWA IOYEUHOM TKaHW. [{na M3BIeueHHs
XabepHOTO aIapaTa BEHTPaIbHble KOHUBI XabepHbIX Jyr OTAENAIOTCA OT CTe-
HOK TeJa, a Jop3alibHele — OT OCHOBAHMS Yepena U OT IIIOTOYHBIX 3y6oR, Yab-
pHl Nepesl B3BEIIMBAHMEM OCBOOOXAIOTCA OT CJIM3HM M rpssd. B3pemusanue
BHYTPEHHHX OPraHOB Ul JajbHENUIETO ONpe/ieNIeHHs HHAEKCOB IIPOU3BOAHUTCS
¢ Tounoctsio fo 0,1 r (puc. 7.39). Benuunna Mophodusnonoruyeckux HHACK-
COB ONpeieANach KaK OTHOIIEHHE BEca KaXI0ro OpraHa B IpaMMax K o6LieMy
BeCy TeNa 6e3 BHYTPEHHOCTEH (K TMOpKe) B rpaMMax, M NOJNyHelHbIN Pe3y/sTaT
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Bce nonyveHHble JaHHBIC 3aHOCATCA B XKypHain (puc. 7.41).

Bo0EM\paiion\1aTa
BUA PpI6

Ne priGBI

BO3PACT

BEC

BCC TIOPKH

mHa AB

amHa AC

mua ATl

ameIio vewyd B LL

Kon. yueii D

M3MCH. OKPACKH
JenurM. yepena .
HAPYUICH. [1IABHHKOB
KABPBI, Bec
CYMMa K.T.

P K.T.

aHeM. Kalp

AHEM. KOJIbIO
HANoOJIL Kely/IKa

KHPHOCTE
nost

T'OHA/Ib, Bec

I Th

ACHMME’ ! BHI TOHAL

ﬂC"HXEOHIlOG: CD“IECB
pe30pOLHI HKPbI
HEPETAKKH
IIEYEHB, Bec
Oneanas
MO3aHYHAL

J10;1bYaTas+1onacTh

TIOYKA, Bec

3EPHHUCTOCTD

cOeI. TKaH. paspact.

KaMHH )

CEPJIILE, Bec
OKHPCHUE

unBazug o6um.(+/-)

KaGpbi

nedeHb

KHIICYHUK
HOYKa
MBIILB]

cepauc

TUTaB. My3bIph

lpumeyanus

Puc. 7.41. O6pazen $OpMEI MXTHOJOTHYECKOTO XypPHAlla ¢ OCHOBHBIMH NOKa3aTe/IAMH pbIO,
olLleHHBaeMEIX B XoJe ucciaepoBanui (Kamymus u ap., 1999)
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7.11. AHanu3 cojiepxkadus TSKeIbIX META/LUIOB B OPraHax B TKAHSAX PbI0

Jns onpesenenys MUKpPO3IEMEHTHOTO COCTaBa OPraHOB U TKaHeH pbi6 uc-
HOJIB3YETCs CBEXHH MXTHOJNOrMYeckMil MaTepuan. Ot6op o6pasuoB IpOM3BO-
JUTCS y paBHOpa3MepHBIX ocobelt pbi6. [ aHanusa, Kax NpaBHIIO, OTOMPAOT
10-15 >Kk3eMIIAPOB KaXIOro BHOa pei6. OOpasLpl TKaHel oTOGHpaloTCs TpH MHo-
MOl HOXa H CKalIbleNis M3 HepXaBerolled crami. B 3aBucHMocTH oT pasmepa
HccneqyeMBbIX phi0 Macca HaBeCKH TKaHM Bapwupyet ot 0,3 r (psmymka) go 7 r
(mryxa, kymxa). Kaxaplii o6pasel;, Ha KOTOPOM yKa3blBaeTC HOMEpP PHIGHI, Me-
CTO U RaTa 0TOOpa, TIOMEIIAETCA B OTAEIBHBIH TOTMITIICHOBbIA NAKETUK U 3a-
MOPaXHBAETCA B MODOSHIIBHON KaMepe MIIH XHAKOM a3ore. B 3aMOpokeHHOM
BH/le 00pa3Lbl XPaHATCA BIVIOTh 0 IPOBEACHUA XMMHYECKOIO aHaau3a B J1abo-
paTopHM. '
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MMPUIOXEHHUE

Tansi oT6HpaeMbIX pod

Tun npo6st

ObacTh, IpUMeHeHus

1. Touyeunsie

O160p TOYEUHBIX P0G NPUMEHSIOT, KOTZa OTOK BO/ikl HE OJHOPOLEH,
3Ha4YeHHA  ONpeJeIAeMBIX  TNOKasaTeled  He  [OCTOSHHBI
(MCNONbL30BAHUE COCTABHOM NpPOOBI JAENaeT HEACHBIMHM PasiHuui
MeXZy OTAENbHBIMH NpoOaMM); NIPH HCCIENOBAHHH BO3MOXHOIO
HalH4Ma 3aTPA3HEHMA WIH [UIA ONpPEACICHMA BPEMEHM (B Cilyyae
aBTOMATH4YecKoro 0Tbopa mpo6) ero NoABIEHMS, a TaKXKe NPH Mpo-
BeIcHMM OGUIMpHO# MpOrpaMmBl 0T60pa IIpod.

Todetrble MPoOBI MPeANOTTHTELHEE, ECH NENb IPOrpaMMsl 0T60pa|
npof — OLEHHTH KA4ECTBO BO/BI IO OTHOLIEHHIO K HOPMATUBAM CO/IEP-
KaHns  (MpefeNbHO  JIONYCTMMBIX — KOHLEHTpAlMM) — MOKasareneH
B BOJIE, YcTaHOBjeHHBIX B HJI, a Taioke pEeKOMEHIYIOTCA [UIA OIpe~|
JlelleHR HEYCTOMYMBBIX TOKa3aTesied (KOHUEHTPAIMs PacTBOPEHHBIX
ra30B, OCTaTOYHOTO XJIOpa, PACTBOPAMbIX CYTL(U/IOB U Ap.)

2. [Tepuopuyeckue
(meproEyecKuii 0160p):

BpEMA3aBHCALIHE

[Ipo6s1 oTOMpaloT B oAy iy Gonee eMkocTel. 3a (PUKCHPOBAHHOE
BpeMA (HCHONB3YyeTCS YCTPOHCTBO OTCYETa BpeMeHnd Hauana
A OKOHYaHHMA 0T6Opa) B KKAYIO eMKOCTH 14 0T6opa npob orbupa-
eTCA OJIAH ¥ TOT )€ YCTAHOBJIEHHEIH 00beM.

IIpuveuanue: BpeMs 0TGOpa MOXET 3aBUCETb OT ONPENENIEMOro
noKasaTens .

IOTOKO3aBUCALIME

IIpobr paznuyHbIX 00BEMOB GepyTcs 3a NMOCTOSHHBIE MHTCPBAJIB]
BpeMenM, 00beM 3aBHCHT OT NOTOKAa. MeTon 0T6Opa NMPUMEHSIOT,
ecid  W3MEHEHMA B COCTaBe BOALI M CKOPOCTb  IIOTOKA
He B3aHMOCBS3aHBI

00BemMOo3aBHCLIIME

Jlna Kaxpoil eaumMusl 06beMa IOToKa Boub! 1poba bepeTcs Hesa-
BHCHMO OT BpeMeHH. MeToa 0TG0pa NIPUMEHSIOT, ECIIM H3MEHEHHS B
cOCTaBe BOALI M CKOPOCTh IIOTOKA HE B3aMMOCBA3AHEI

3. HenpepriBHbie
(HenpephIBHBIA 0T60D):

oToOpaHHbIE TPH 0~
CTOSHHOH CKOPOCTH
noToxa

TIpoGBI IO3BOJIAIOT NOLYYHTh BCE CBECHHA O OKA3aTelIAX BOARIL 3|
nepuoil 0T60pa npo6, HO BO MHOTMX CIy4adX He o6ecneydBaroT|
uHdopMalMell O pa3nMuUMAX B KOHUEHTPAUMAX ONpeleseMbIX
nokasareiei

oTobpaHHbIe IPH
HENIOCTOAHHON CKO-
POCTH IIOTOKA

[Ipo6ht OTOHPAIOT IPONIOPIMOHATIEHO OTOKY BOAbL. MeToa Henosib-
3yIOT NpW ONpeJesieHuM cocTaBa Gonbuoro ofbemMa BOAbL ITO
Hanbosiee TOuHBIA MeTon oTGopa Npo6 TNpPOTOYHOM  BOJBL,
€CIIM CKOPOCTH NOTOKA H KOHUECHTPALHA ONpe/eNIeMBIX TOKasaTelen
H3MEHSIOTCA 3HAYUTEIHHO

4. O16op npob cepHsMH:

1pobs1  riIyOHHHOrO
npoduns

Cepus po6 BOABL OTOOPAHHBIX HA PAsIHUHBIX [IyOMHAX HCCTenye-
MO# BOZIbI B KOHKPETHOM MECTe

11poGs1 npodHIs
TLIOLA/H

Cepus npo6 BOZBL, OTOOpAaHHEIX Ha ONpEAENeHHOH rybune
HCCIIeTyeMOM BOJIbI B Pa3/IHYIILIX MECTAX.
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OxoHyaHMe TabaNLbI

Tan npodsl

06.1acTh NPpHMEHEHHS

5. CocTaBHas

CocraBHas npoGa MoxeT OBITE MoTyucHa BPYJHYIO WITH aBTOMa-
TMYECKH HEe3aBHCHMO OT MeTola oTOopa mpo6 (Hanmpumep, Henpe-
PBIBHO B3sThble IIPOOHI MOTYT GBITH COCAMHEHE! BMECTE JUTS TOMTy-
YEHUA COCTABHBIX MPOO).

CocTaBHbie TIpo6bI MPAMEHMIOT B Cilyyasdx, KOrha TpebyroTca
ycpeaHEeHHbIE JaHHBIE O COCTaBe BOASL

6. ITpo6n1 Gonpuioro
obneMa

poGer 06BeMoM 0T 50 IM’ 10 HECKONBKHX KyOWHECKHX METPOB.
TIpo6y oTOHpaloT B eMKOCTE (LIHCTEPHY) NPONyCKAHHEM H3MEPEHHOTO
oOneMa yepe3 QUIBTP B 3aBHCHMOCTH OT ONPEAENAEMOro NMOKa3areily
(HarpuMep, MOHOOGMEHHBI QHIBTP WM QRUIBTP C aKTHBHPOBaH-
HbIM YIJIEM KCIONB3YIOT KA 0TOOpa npob HEKOTOPEIX MECTHUH-
0B, (WIBTP M3 NOJMIPONMIIEHA CO CPEXHMM JHAMETPOM IOp
1 MKM — 211 KpUNITOCTIOPUAMH).

Ipu mopave Bob! NOA AABICHACM UM KOHTPOJSA MOTOKa NPHME-
HAIOT perynupylommi knanax. Hacoc pacnonaraior mocie Grimb-
Tpa M [IOCIIE H3MEPHUTEIIA: €M MPobY OTGHPAIOT 1 ONpeae;ieHH
NErKoTeKy4ero noKasareld, To HacoC PacnosaraloT GIKe K MecTy
oT6opy npobel, M3MepHTeNs — Tocne wisTpa. [Ipu oT6ope Npobkl
BOIBL COACPXKALICH B3BCHICHHBIC TBEP/IBIC JACTHIIBI, KOTOPbIE MOTYT
3arpsM3HATh GUIBTP, NPUMERSIOT JONOSHHATENBHbIE GHIBTPEL, PacIio-
noxeHHbie napawiensHo. [Ipu ucnons3oBatuy 6osee 0aHOTO GUIETPA
Mpody pacCMaTpHBAlOT KakK COCTABHYIO MPody.

CroyHas BOJA, VIS KOTOPOH pexxuM orbopa npo6 npeaycMaTpuBa-
€T BO3BPaT B OCHOBHYIO YaCTh MCCIEZyeMOW BOMBI, M3 KOTOPOH
0TOMpaoT NpoOBl, NO/DKHA BO3BPAINAThCA JOCTATOYHO Jaleko
OT TOYKH OT6Opa Mpod, IT06BI OHa He MOINIA BIMATH Ha BOAY,

M3 KOTOPOW OTOHPAOT NpoGEI
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