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TNpenucioBue

C yBedilyeHAeM TCMNOB TEXHHYECKOTO Nporpecca Bce Ap4Ye NPoss-
JAMCTCH BO3AcACTBHE X03AMCTECHHOM JdEATEABHOCTH Y¢NOBEKA Ha OKpPY-
AMAOWYKD eTO NpHpPOAHYID cpeay. Cpear npobaem, obYCNOBICHHRY
31HV BO31eACTBHEM, BAaXKHOE MeCTO 3alfaja npobaeMa uYHCTON BOIH,
(IOCKOIBKY NUBEPXHOCTHRIE BU/Ibl OKA3a.1HCh H2u0OJee YyBCTBITENh-
Nty 3BeHOM NpHPolHo#l cpeanl. Bes rTwarenbHoro KOHTpOJIA  cO-
CTORIEA NOGTCAHHX. HEBOIMOMXKHO NPCAYVOPEAHTL BOIHHEHOBCHHE He-
OASIONPHATHEX IKOJOrHYECKHX CHTyauH#. HMasecrno, uro xauecTsBo
RO/W, ee GROAOFHYEeCKAas MOJHOLCHHOCTL B 3HauNTennHod Mepe onpe-
AeiAeTc cocToAHleM Onornapoueno3os. [loaToMy 113 Beex  cyllecT-
BYIOLUHX CHCTEM KONTPOAH KauecTBA MPHPCAHBIX BOJ TONBKO CHCTEMA
1LiPOOHGNTOrHYEeCKOTO KOHTPOAS HAeT HENOCPEACTBEHHYIC OLEHKY CO-
cTOANNSA GUOTHAPOUEHO30B, H B 9TOM e OCHOBHOE TIPEHMYIUECTBO ne-
pest APYrHMH CHCTCMAMH KOHTPO.Sl H KadecTBa BOA. DBcee 3To Hacrtod-
TeiLHO TpeOYeT IMHPOKOTO BHCAPENNA B OPAKTHKY 3KNJOTHYECKOTO
MOIHTOPHHTA MCTONOB THApubHOAOTIUeCKor0 aRanu3a. I'napoGEoIoTH-
neeknft anaanz, GyAyul BAaXKHCHLINM 37eMEHTOM CHCTEMBl KOHTROJS
SAIPAIHEHHS MOBEPXHOCTHLIX BOA N UAOHHHX OTIOMKENH#, I03BONAET:

OUEHHBATL KaYeCTBO NOBEPXHOCTHMX BOA K JIOHHWX OTJIOXEHUH
haK cpeabl OONTaHUA OPTaHHIMOB, HAaceIALHX BOROCME H BOIOC-
roKIn

OnpeiessTLy COBOKYNHEIR 3(deKT KOMOHHHPOBAHHOTO BO3ACHCTBHA
HITPASHAIOLINX BELLECTB;

onpeje.iATh TpopHYecKne CBOMCTEa BOAL,

yCTaH2B,HBATL BO3HHEHOBEHHC BTOPHYHOrO 3arpssHCiNsd, a B He-
KOTOPHX Ciayvasx clieMHdHIecKHH XMMH3M H €rQ NMPOHCXOXIEHHE;

YCTAHABANBATh HANPABJIEHHS W H3MEHEHHA BORNHBIX GHOLEHO30B B
YCNNBRHAX 3aTPA3HEHHA NPHPOAHOR cpelnl;

OIpeaeanTh 3KOJOIHUECKOE COCTOSIHHE BOAHHIX OOGLEKTOB H 3KOJO-
[ IN*CKHE TIOCASACTBHA HX 3arpAsHedHA.

B nawe# crpane rHapoOHONOCHUECKHE AHAJNH3 MNOBEPXHOCTHBIX
101 IIMEET AaBHHE TPAJMIUMH, BOCXOAAULHE K CepefuHe MPOUILJIOro CTO-
Jdetng, Korsa npu KasaHckom ofliecTBe ecTecTBOHCnHTaTeqel GbLia
ofipasoBaHa CMEUHAJLHAad KOMHCCHA, B OOA3AHHOCTH KOTOpPO# BMe-
NYANCh  CAHHTAPHO-OHOJIOTHUECKHE HCC/AEAOBAHHA  KayecTBa  BOA
mecriiblx odep, B 1974 . 8 CCCP 6maa co3gana T'mapoGroaoruye-
eko cnyx6a HabmofeHHH W KOHTPONS NOBEPXHOCTHRIX BOJ, NPeX-
craniamas ofdy n3 noacucteMm ObmerocyanapereenHol  cayx6H
nmafnoAeHH} ¥ KOHTPOASA 33 YPOBHeM 3arps3HeHHs OGBeKToB mpH-
poanodt cpenn, ocymecrBasemot INocyaapcrBenHEM koMuTeTom CCCP
1o TIIAPOMETE0POJIOTHH H KOHTPOJK NPHPOAHOR cpeaw., !

B ocHopy oprann3anun [rapoGuosoruneckofi cnyx6Gr HabaogeHult
N koUTpoas nosepxHocTHHx Boad CCCP nonoxeysr:

"Hapasnw 0. A, Tacrawna H K, A6axymos B. A. TuipoGroro-
Ineexas onyx6a wabmoaceuf B KONTPOAA NOBepxHOCTHWR Box B LCCP. — O8-
unmws: Toapavercanaaar, 1979
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1) maccoBocTs TEAPOOHOOTIMECKIX HAGNIOACHHI;

2) KomnaexciocTs nabaoienuff, T. € DpoBeleHHe TiApobHoJO-
TrNYeCKHX HaﬁHlO]J.EHI{ﬁ B KOMIJE€KCe ¢ THAPOXIMIUECKNME 1 THIPO-
JOTHYECKUMH HalOACHIISIMH;

3) eJIHCTBO HAYUHO-METOAHHECKOT0 PYKOBOACTBA CeThi0 THAPO-
proqoruyecKix sadopaTopui;

4) geuTpanulauHg Bced ruHApoGHOACTHUecKOR uHbOPMalHN O
KOHTPOMIO 3arpsizilelitist BOAHBIX OOBEKTOR # UIMEHEHINO B BOAHBIX
5KONOIHYECKUX CHCTEMax noj BO3ACHCTRHeM AHTPONOreHHHX (axro-
pos;

5) yHndHkanya u crangaprHialidg  MeToAcB  rHApo6Hoforiiue-
ekux HabmoaeHull H KOHTPOMS,;

6) comoCTABUMOCTD THAPOGHOMOTIHECKHX NuKalaTeaell VH4acTKOB
BOJHOrG OO0DBEKTA NpelnosaraeMoro Bo3JeACTBHA HCTOYHHKOB  3a-
rpAsHeHnd ¢ FHApPOGHOJOTHUECKHMN MOKasaTelNdaM{ Y4acTKOB BOAHO-
ro ofbeKTd, TAe HeT 310r¢ BoajelicTsuna. FHa Bogorokax, manpnMep,
I8 QCYIIECTBACUIIA STOrO HpHHuNna Halmwhellsa NPOBOAATCA BLI-
e # HIKE HCTOUHHKA 2JarpasueHns,

Maccosocts  THAPOOHOMOTHYCCKIX HaGaQICHBR, HUX  KOMNJCKC-
HOCThb, COMOC1ABUMOCTD, yunquaunﬂ i CTaHJapTH3AUlUA, HEHTPAMHIA-
i seelt rippobHoaoryyeckofl HHPoOpMaUMH  [IPEADABIAIOT OCoOHe
TPpeOOBAHHST K MeTOAaM  [HAPOGHOJNOIHYCCKOrO aHali3a [oBepx-
HOCTHBIX BOJ H AOUHHX OTJAOKEHUN, npnMenseMux B cucreMe Ofue-
TOCYAAPCIBEHHON cityOul HANAOIeHIN 1 KOHTPOAS 33 yPOBHeM 3a-
CPAHCNHA NPHPOLHON cPelbl. DTH METOMAB JAOJIKHE OHTE ACCTVIIHH
And ruapobuosoroB, ne obnafaliunx BEICOKOR  mpodeccHonanbHOl
Kpagugunxaici, e rpefobatn (OJLILHX MATepUAMbHMX 3aTpar I
YPEIMEPHO CHROKHOTO TvexHudeckero ofecnmouewnd. Ilpn  stoM ouu
JOMKHbBI FAPAHTHPOBATh AAEKBATHYIO OLEIKY KauecTBa BOA U HOHWHHX
OT/NOXKEHHA, 1aBATh BHICOKYIO BOCIPOM3BOAMMOCTh PesynbTaTOB, ofec-
neyilBath OHICTpoe noaydyeHue naiemiofl nudopmaunn, obnamarh
Jocratodnol paspemalomel cnocoONOCTERY, YTOHH  PeTHCTPHPOBATH
AAKC BPCMCHIIBIC 1HeBONbINNe HAPYILEHHA KAK OT/(e/biBX GHOMOTIYe-
CKHX [1pOleccon, TaKk H ofllero COCTORHHA BOANHX 3KOCHCTEM, obha-
NaTe BHCOKOH 3IPPeKTNBHOCTLIO B ycnoBHaAx paloTw 1WHpoKofi ceTH
Habaiodeunt, BKAUAIONEH TPYAKOAOCTYlRbE paioinl. OAHOBpeMeR-
HO ¢ 3THM MECTOJMR TIi;’LpOﬁHD.‘[DFH'-IeCKUI‘O aHa Nn3a ANUKHE  ofec-
ACYHBATL NOJyYCHHe THApoSdoaoriueckoli HHPOPMALHAR IJHTEABHO-
ro XpaHeHHs KaK OCHOBY AN NPOrNC30B H3MeHEHHA COCTOAHHA BOA-
HBIX 3KOCACTEM, BLISBAHHHX NPHPOAHBIMH H aHTPONOTEHHBIMH NpPHYH-
HaMH,

B Hactodulee BpeMs nmpofaeMa Cco3dfaHlA TAKOrO KOMIUVIEKCA CHIA-
pofHonoriueckHX MeTO/A0B NOJHOCTHIO ellie He pellleHa, KoMIaexe
FHAPOGHONOTHYECKHX MeTOJOB, MOAPOGHO OMHCaHWHY B ZaHHOM Py-
KOBOJCTBE, OTPaKaeT COBPEMEHHBL¥ ypPOBeHb IIPAKTHYECKOTO pelue-
HHA 3TOf npoOaeMbl, Boabwas sacayra B JCCTHXKEHHHM 3TOTO ypPOBHA
NPHRAANEKHT MexBeZOMCTBeHHOR  rujipo0HOAOTHYECKOH  KOMHC-
clid, obvenunsiomed Beaywnx THApPoOHOJOroB  Hauiel  cTpa-
ma,



B PyxosoAcrBe o6o0uien BOCBMHJETHHA ONHT NPAKTHKE [HAPO-
G110NOTHIECKOT0 KOKTPOMA KayecTBa MOBEPXHOCTHHX BOA H JAOHHEIX
ovaoxernsi B cucreme OOuerocylapeTBerHofi cay:Oul  naGanoaennt
Il KOHTPOAR 3a YPOBHEM 3arpsAsHeHHY  OOLEKTOB  MPHPONHOM
CPCLHL

Pyk0oBoaCTBG nOAroTOBNeHo  OTHesioM OGIIOMOHHTOPHHIA TPECcHO-
BOAHEYX 3KOocHcTeM JlabopaTopni MOHHTOPHHra NPUPOAHOH Cpelbl H
kauMara Tockomragpomera w AH CCCP (JIAM) npu ywacTud psja
cuenna ueroe MIHCTHTYTA NpUKAaAHOA reodnsnku TockuMruapoMera,
Wuerntyra mukpoGuonorau A CCCP, Hucturyra oseposenenns A
(.CCP, Uucturyra G6uonorud AH Jiarsmiickofi CCP, Mackoscrore
rocynapcrBentoro yumeepcutera M. M. B, JloMonocoBa ® npeanaa-
navdeo Aas cnenuanucroe I'iapobuosornveckoit cayxbul  Halbaoae-
WHA O KOHTpOAs NOBepXHOCTHHX Boj lockomruapomera. OHO BKMIO-
4@eT OCLHOBHRIC MeTOAL! rHApoOGHO.10THUECKHX Hccaelopaniit  mo-
BUPXHOCTHRIX BT m  JONNKX OT.'lO}KCHIIfI. PCKOMEHAOBAHHBIE
JIAM.

B rmase 1 (aBTop B. A, Afakymos, JJAM) uaaaratercs ocHoBlbie
HIHIL 08 T‘III[pOGIIOJlOTH‘IECKOI‘O ananmu3a NOBEPXHOCTHHX BOA H
NOWHBX OTNOXeHHH, ofiHe peKoMeHAauHH No THAPOGHOJOrHYECKHM
HAOMIOZERHAM H KOHTPOMIC NMPHUPOANOR cPelll, OCBEINAINTCA HpenMy-
11eCTBA H HeAOCTATKH OTAeNbHLIX METOA0B, ONPeXeARIONIHE T PaHlillkE
BPIHMEHETHS NOCAeAHHX INpu PelleHHH TeX HAM MHHX 3azay GHOMH-
Jukauvd, [napa 2 (astopw H. I1. Byfinona, H. Y. Xonnkora, HIIT)
COLCPXKHT onncanve MeTofoB cfopa W KaMmcpaapiol ofipaforku 300-
(iCHTOCZ, METOJOB OUCHKH COCTOANHA TOMHBIX OTJAOXelnd 1 Kauecr-
Ba Box mo 3o006entocy. MeToAnl cGopa w obpaforki npod neprdiTo-
1a 1 cnocoGH OUEHKN K44ecTBa BOJ TO nepl}&mmuy H3JA0ZKEHH B
raase 3 (asrop T. [1. Topnavenko, JIAM). Meronu mecnelosanus
nporozofitoro Gen10ca W NAAUKTOHA B BNAY WX Kpafuell cneundiu-
NOCTH BolAe/sleHH B OTACHhHYIO Tiiasy 4 (asrop P. A. Jluena, Mucru-
Tyt Ononoruir), B raase 5 (aBrop H. JI. CBupckas, JTAM) paccmar-
PUBAOTCH MeToAbM cGopa H KaMmepaannoft ofpaboTKi 300nMnaHKTORA,
MCTOAR OIEHKIH KaYeCTBa BO/| A0 300 aHKTOHY.

MeronaM nccaeAoBanMA (UTONIAHKTOHA NOCBALIGNBN TPH TASRH
Pyrkoboacrsa. B raase 6 (astop JI. A. Tamnwmuma, JJAM) coaep-
ARNTCA OmIcCANHe MeTORoB cfopa H KamepalbHoft obpaloTkn  ¢uro-
I.1AIIKTOHA, MeTOROB OLUEHKH KagecTBa BOA no ¢HTONJAanKkToHY. B raa-
se 7 (aBropm B. A. Cemwn n B. M. Xpomos, MT'Y) npencranicHu
COBPCMCHHEE MeTOOb OnpeiesieHHA ININrMeHTOoB CplITOI'IJIaHKTOHa
(xnopoduan «a», «b», «c») 1w pacuera GuOMaccs QHTONAAHKTOHA IO
KolnlenTpanuy xaopogpnana «a». B raase 8 (aeropu B. A. Cemuy n
B M. Xpomos, MTY) HaaokeHH MeTOAEl ONpefeNeHHS NePBRHINON
IPOAVKIHE H JeCTPYKLUHMHK OPTaHHHECKOro Bemiectsa. ['nasa 9 (amrop
JI. H. Hugntin, UHCTUTYT MHKPOSIONOTHM) COAEPHHT METOLEl MIK-
POGIOIOMIMECKOI0 AHAMH3A MOBEPXHOCTHHIX BOA, ONHCAHUE TEXHHKH
mnqmﬁuq}nomqecknx paGor M onpegeneHne MHKPOGHONOTHYECKHX NO-
I 1 ONCH .

B raare 10 (aeropm B. M. Katauckas u M. M. Pacnonos, Ua-
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CTHTYT O3ePOBEAeHHA) PacCMaTPIBAIOTCH METOAHM H3YHEHNS Bolcuref
BOJIHONH PACTHTEIBROCTH. DTH MeTOAH HMeT ocobenlo Soawslioe 3Ha-
YEHHE NP PeKOrHOCUHPOBOUHOM 0GCAefOBAHHH BOJOEMOB H BOJOTO-
k0B, B rsaBe jIpHBOAATCH XapPaKTEPHCTHKH H H3oGpaXeHHA Hanbolee
PacnpUCTPAHCHHLIX BOAHEIX pacTeHilll, ABAAWLIHECH ILICHHLIM  [OCO-
OleM npH NPOBSACHUH PEKOTHOCLHPOBOYHOTG Ofc/ae 0BaHKA.

B npriomeHHn UpHBOAHTCA TepeveHb THIOBOro 0O60PYAOBAH!IA,
HeoOXOLHMOTO A/l OCHAINEGHHN CeTeBhX rHApPOoOHOAOT!IHYECKHX Jafo-
PaTOpHA.

ABTOpH BBRIpaKAOT HaleXKAY, YTO PYKOBOJACTBO OKaXKeTCH MOJE3-
HbIM A8 CHEeUHAJNHCTOB-THAPeOHOA0ToB, MEKPOOIONOroB, IIXTIOAOIOB,
9KOJIOroB, FHAPOXHMHKOB, paloTaomux B OGMACTH OXPAHH K KOHT-
po.Ia IPHPOAHOH CPeAnl,

ABTOPH ¢ 6,1aTORapPHOCTBI0 NPUMYT OT 3aHHTEPECOBAHHBIX JHIL 3a-
Me4aHiA K NPeAJONEeHHA N0 YAYYLIEeHHIO KHIIH.

B. A. AGaxymos



Taasa 1. THAPOBUOJIOTHYECKHH AHAJIH3
NOBEPXHOCTHBIX BOA U NOHHMX OTNOKEHHHA

Buouenos ¥ ero GMOTON CYILECTBYIOT B eIMHCTBe Baaumuol ofyc-
o reitHoeTH. Ha Hamexenud, nponcxoasuie 8 (HOTomne, B YacTIOCTH
i AHTPONOTEHNIve 3arpssucHue OHOTONA, (HOUEHO3 Ppeardpyer Hs-
MCIICHHEM HHTCHCHBHOCTH K XapakTepa cBoero MeralogH3Mma, creme-
W11 yqacTHs B HeM ¢O7T0AHTOTPOdOB, XeMOAHTOTPOHOBR, (HOTOOPraHOT-
pO(OB H XeMOOPraHOTPO(OR, CBOEro BUAOBOTO cOcTaBa M T. o. [4].
I} goarOfl 3KOCHCTEME 0COOEHHOCTH OHOLEHO3d ONPEARIAINT CKOPOCTD
0 3peKTHBHOCTL NPOUECCOB CAMOOMILIEHHA, YCAOBHA HOPMHPOBAHHA
mictoll Boarl. OcolieHHOCTH OHOLEH03a B NOJIHOR Mepe  OTPAKaWT
weolenrocTn GHOTONA, Ha YeM W OCHOBAHH BCe MeTOAH rugpolHono-
FIMCCKOrO dHAAH3a KAYecTBa BOA I JOHHLIX OTJIOXEHHH,

Jas ruapo6HoJorHYecKoro aHaausa KauecTBa BOA_MOLYT  OHTb_
WCN0b3OBAHK NPAKTHYECKH BCE TPYNNB OPraHH3MOB,  HACE/AOULKX
nojoeMbl T BOZOTOKI: NJAAHKTOHHBE H OeHTOCHHE GecrnoIpoHOUHEE,
npocteiilrne BOAOPOLAH, MakpoHTH, Oaktepun W phibel. Kaxaas
Ipyiiia OpraH¥3Mos B Ka4ecrBe ONOJOTHYECKOr® HHANKATOPA lMeeT
CHOH TIpeHMYINECTBEA U HeAOCTaTKH, KOTOPHE OnpelendAldT TPaHIlLH
ve #CTIOTL30BARNS Npu pelleBuH sazay GHounankaumn [5, 71.

Boaopocadm npHHAANEXKAT BeAyillas pPoNb B WHAHKALHH H3IMEHe-
Iifl4 KayecTBa BOAH B Pe3y/ibTaTe 3BTPOhupoBanyd Bogoema. [lpn
YBIPOPHPOBAHIYE BOJROEMA U COOTBETCTBYIOLWIEM YXYMIIEHHH KayecT-
ha BOIB CyKDEccHs BHAOBOTC COCTaBa OCOOGCHHO OTHETJIHBO NpOAB-
Jnerca B coofimectBe guronnankrona [26]. 3uauyutencwoe uncao
ny0auKauiit pe3yJabTaTOB SKCIEPHMEHTAJbHHX HCCAEl0BaHufi BiKH:A-
Ty 3arps3aNHTeN el HA BOXOPOCAM CyUIeCTBEHHO oGJerdaer HHTEpH-
peTauiiyv anblOJIOTHYECKHX [JAHHLIX 1O 3ArpR3HEHHI0 BOAHBX OOGBEK-
10B. QHAKO BOAOPOCAH He MOrYT GHTb HHAMKATOpaMH (eKaJbHOro
3arpAHEHNAA, HC NDAMO 3aBHCAT OT TAXKEAOIO OPraHHYeCKOro 3arpfas-
HeHHsd H 06AaJaKT cAalofl YYBCTBHTRABHOCTHIO K TAXKEJABIM METaj-
7am. ¥ NecTHUHAAM. B pAge cayyaeB GHOHHAHKALKA NO BOAOPOCTAM
SaTPYAHAETCH HX HEAOCTATOUHOR TAKCOHOMHUYeCKOR HayYeHHOCTEIO, A
TaK¥e CAOKHOCTBIO DasfWuaTh XKHBHE W MepTBHe KJertkd, B mo-
cieHee BpeMA TPYAHOCTH 00paGoTkH mpol, 0GyCioBJeHHHE YTOMHU-
TEABHOCTLI0 TOACHETOB YKC/A KNETOK, B H3BECTHOR Mepe CHHXaloted
61aroflaps HCNONB3OBAHNIO METOZOB ABTOMATHYECKOTO NOACYETA 06~
eft YHCAeHHOCTH.

3000/1aHKTOH, Kak H (QWTONJNAHKTOH, HCMOAB3YeTCH AN noJayde-
WISl KaPTHHE! 3arpsA3HEHNA TOH WacTH BOAOTOKa, KOTOpas JEeXHT BH-
e nyHKT2 B3ATHA APOGH. B cpaBHeHHH ¢ (HTONJIAHKTOHOM 300-
IAHKTOH MeHee NOKA3aTeNeH NPH HHAHKAUMH H3MEHEHHA KavyecTBa
BoA B pesyaxTaTe mPOUECcOB sBTpodupoBaHns [26]. Taxk, s Jlazox-
CKOM 03¢pe 3a mocnenHHe 70 ner B CBH3H C 3BTPO(KPOBAHHEM B CO-
ClaBe JOMHHHPYIOIMHMX BWAOBE (UTONAAHKTOHA NPOHSOWAM  CyHIECT-
REHHBIC HAMEHEHHS, NMOSBIIHCh HOBBE BHAB, TOTAA Kak BHIOBOH Co-
CTaB 300MNAHKTOHA He H3Mennnca [27). Tem we Menee 3nauenue
J00MIaHKTOHA B KauecTBe GHOHHAHKATOPA KawecTBa BOJ AOCTATOYHO
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BeJIKO H B 3HauuTeAbHOH wmepe OOYCNIOBAWBaeTCH TeM, HuTO Cpead
300TMIAHKTOHHEIX OPraHH3MOB BCTPEdalOTCs NpPeACTaBHTENH TNaToreH-
HOR <hayum, OrpaHUuDBaloiefi lCNOAb30BAaHHWe BOAHOrO ofBCKTA B
uelsx BOJROCHaOMenHs H pekpeald. JOONJNAHKTOH B Kawectse Glio-
HHAHKAaT0pa 0ocoGeHHO WUDOKO HCNOAL3YETCS TPH KOHTDOJe KauecT-
Ba BOj_03€p 1l BOACXPARMJELL, TJe eMy B DAle Cayuaes npliaercss
pelngioniee_3HaueHlie, HanpuMcp, NpH DIOHHANKAUKWH KauecTBa BOJBL
CPENHNX_CNOEB neflarHamil, OTKYyI1a NPOM3BOANTCS BOAO3abO)y AAH 8O-
TOCHAGIREU S KPyNHHY HACEACIHBX NYHKTOB, 1NNl B YCTLEBMX _34-
JHBAX WAPHTOKOR BEepXHEN TadTH BOAOXPAHNAHIN, TXE NMEIOT MECTO
foaplllie eXecyTOuNbe H HelelbHbie KoNefaHIA YPOBHS BO,1bl, 0fyc-
JOBJAEHHHE PHTMOM paGoTH rllAposdeKTpocTanki [20].

JHaueHHe npocTeHWHX ocolelHO BenlKo B TeX cJayyasX, KOraa
TpeGyeTcAd OUEHKA 3arpA3HCHIN UENOCPEACTBEHHO B MOMEHT BA3ATHH
npo6e N He3aNoarv A0 3TOID. JKCOpecc-MeTOAH OIeHKM KauecTBa
BOA nO NpocTefililM TIO3BOAAIOT NONYHaTh HANERBYI0 HHPOPMAUNIO
NPaKTHYECKH MPHOBEHHO. DTOMY cnocoficTsyer Kak npocrora oTdopa
npo6, TaK M AOCTATOYHO X0powlo paspaboTaiHas CHcTeMa canpob-
HBbIX BajseHTHOCTEl ¢ JeTaansaukiel B Mpeie’ax OTAEIbHLIX POAOB.
Ilpocrefimie ABAAIOTCA  BHICOKOMYBCTBUTENLHBIMH  HHIANKATODAMH
CanpoGHOro COCTOAHMS BOAoeMOoB. B npaktnke noaesmx pafor nau-
Goflee MPeANOYTHTENABHEM CJASAYET NPH3RATL METOX NPAMOTO MHKPO-
CKOIHpOBalUuA HebHKCHPOBAHNEIX Npol, NOCKOALKY MHOrHe uUpocTefi-
LIIHE [axe NpH O4edhL crporoy noixbope PUKcaTOpa MEHAIOT CBOIO
bopmy, TepaioT KIYTHKH H Pa3pymaloTcs.

3000eHTOC CAYKHT XOPOLIHM, @ B PAde CAYHacB eAHNCTBCHIEM
OGN HRATOPOM _3arpAsii€nlii  JOHHBX OTJAOKCIHA 1 NPHAOHHONO
‘cosi_ BoARl. MakposzooGeliTuc SABASETCH OCHOBON MHOPHX  CHCTeM
OHONHANKaUE’: YKOAOT0O-30HANLHOTO MeToda HMucrityra rnapobiuo-
Jorid, GHOTHIeCKHX ouykoB YeHanepa, GHOTHUeCKHX 6ajnos, pacuii-
eqHoro OHMOTHYECKOTO HHAeKca, OMOTHYecKoTro HHAekca p. TpewT.

OCNe/Hsd H3 THX CHCTeM OCOGEHHO LIMDOKO NPHAMEHSeTCH Y HAC
Ha mannix pekax. HanGoabiuyio GuoMaccy (eHToca cOCTaBASNT MOA-
MIOCKH, HO HEOOXOANMO MOMHHTDL, YTQ JAJEKO MC_BLE MOLUQGCKIL MO-
TYT CAYXKHTb HAJACKIBIMI HHANKATOPaMIL 3arPA3NeHHA BOABL i IOH-
HHX orAcxkednli, [LOCTOBEPHBIMH _HUJMKATORAMN CIYAT._ ALT0YHBlE
MOJTIOCKH, 0CO0eHRO KATYWKII H_peuHble YalleyKH.

Hedamenno monoXRTesbHble Pe3yABTaTH RAeT OUEHK2 COCTOSHNS
BOAHHX OODEKTOB NO AMYNEKaM HacekomniXx. Cpofoaso xupywue
KaMNOLEOBHAHLIE JIHYHHKN pyuefHHKOB (0e3 npeloXpaHAONNX J0-
MHKOB) H3 MOAOTPAAa KOJBYATOLWIYNHKOBEIX, a TaKxKe AWYHUKY_IO-
JEHOK ¢ xkabpaMH, He NMOKPHTHEIMH KPHIMEYKAMH, ABJIAIOTCH HaHOO-
Jdee YYBCTBUTCALHHMH X 3aTPASHCHMIO U HCMOJAL3YIOTCA KAaK HAAEK-
HHEe HEANKATODBl YHCTHX YYACTKOR BOACEMA.

XopowuMH NOKa3aTeNAMH CTEMEHK 3arPASHEHNs BOA MOIYT ¢ yC-
MEXOM CAYKHTbH MHOTHE OprailiaMu mefio6eHToca, HaNpHMep npeiacra-
BHTEAH ABYX NOAKRaccoB HematToA: Adenophorea i Secernatea. Tlep-
BHe H3 HHX NPeANOYHTAIOT He3arps3HeHHbie BOAW, TOFAA XKak no-
CACAHHE TAIOTEIOT K YUACTKAM, COAepKaliiM GOJLIHOC  KOANMECTRO
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opraunueckux BemecTB. COOTHOIIGHHE YHCIEHHOCTH npeacTaBiTeAEH
Secernalea 1 Adenophorea MoXeT HCNIOAB3CBATHECA B KagecTse TO-
KA3aTeas CTeneHH 3arpA3Hendsa, AAs YeTo BROARE JOCTATOUHO Oilpe-
ACASTH HeMaTol OO OTPAAR, UTO He BHI3LIBAET 3aTPYAHCHHA. Beecser-
Woe pacnpocTpaHeHie 3TIX KUBOTHHX MO3BOAfIET MOJYYaTh  COMNO-
cTaBHMBIE Pe3yJLTaTH [/ BCEX PEriloHoB [13].

Mpu oueHke CTeNeHW 3arpAsileHHd AOHHHX OTAOKeUUN TO NHAH-
K4TOpHHM OpfadHdMam 3000¢HTOCa CaAelyeT YUNTBIBATH, UTO Ha e
Jlaxe oueHb YHCTHX ecTECTBeHnbl{ BOK0OeMOB W ROAOTOKOB Breria
CKAIIMBASTCA HEKOTODPOE, XOTH 0ol 1 Ouciih HE3iayiTe bHOE RONATE-"
CTBO MEPTBMX OpraHHuecKHX BeUleCTB, KOTOPHE ABAAITCS BAKHLIM
SJeMENTOM Cpeabl MesocanpofHux opraniamon, Ilostomy THRUYUEC
B-mesocanpobul, sSBIA0ILHECA NOKA3ATCASMH 3arpasHeily B HAAHK-
IoHg, Ha_AHE B _DOJBIINTICIRE Caiydaes TAKOBHMH He DYAYT. LAf JOM-_
IIBX OTAQHEHIN HECOMHEHHMII NMOKAa3aTCAAMU 3arpAsHeHHs CJASRYeT
UPUSHATE JHIIR g-ME0CADPO6oB 1 noalcanpobos.

3uavennce Maxkpodurop nanbogee CywIccTBeHHO TNPH PeKOrHOCUN-
pUBOYNOM THAPOGHOAOTHYECKOM 0CMOTPe BOMIEX 0fBbeKToB !, mMposO-
JHMOM € MENnLI0 3KOJOTHYECKH OOOCHOBAHHOTO PA3MCULEHHA NOCTOSH-
MLX NYHK10B KOHTpoAs 3arpasuenks. B npuépemHo-BoAHON paACTH-
TeJIbHOCTH BLIABJAAETCH HCRJIOMITEJbHO JeTKO NOANAMAACA  VYeTY
JAomuHauThan daopa. Ilps »10M nonthny BomHo#l  pacTHTeNLHOCTH,
NPCACTABACHHUR riuapoMesoduraMi, rHAPOGUTHEIMY H THAPOTODNT-
NHMMII BEaM OTBOANTCH MpUALNIITAILHAAL pOAL B OLCHIRKC 3arpaAsnce.
Hilsi BOAHON Cpead, TOTAA Kak NOATHRY NPHOPCOKHOR pacTuTeNbRO-
CTH, NPEACTaBJCHHON TUAPOGMTHBIMU, ME30QHTILIMH + H KcePOmMedo-
(pUTHBIMII BUAAMH, OnpeAciIfoHIce 3HaUYeHHE NPHAaeTCA NPH OleHKe
3arpssHEdlt AOMHBIX OTACKEHNA ManopacTROPUMKIMH W MaJaonoa-
BILKHEIMH TOKCIHYMECKIMH BeUleCTBaAMIL.

TIpn 3arpsisHeHlH BOAOCMOB H3MeHHETCH BHIOBOR cocTas, Oino-
Mucca H NPOAYKLHH MaxpoguTos, BO3INKKAT MoPROJSOTHHECKHE auo-
MATY, NPONCXOZHT cMeHa 3AHGHKATOPOB -— AOMHHAKTHLIX  BIOYE,
O0ye/I0BAHBAIIWIK OCOBEIHOCTH KOHTPOAUPYEMOro 181033,

Hecmorpss Ha To wro ¢ ToukH 3pemis onpeAedeilis 3arpasHeHts
BUCLME& NORA3ATeALIC H3YICHHE 110,130MHO'H SHomaccew H [IO,’I.':S(‘\‘II[Oﬁ
CTPYKTYPL (UTOLEHO3a NPNOPEKHO-BOAHON  pPacTHTEALHOCTI, OHO
CAUMIKOM TPYLOEMKO, H TNOTOMY He MOMET HaliTH WNIPOKOFO npiiMe-
neina B riApoSHONOTHYECKOR ¢nyxbe KOHTPONA KauecTBa MNOREPXHO-
¢riusx BoA. Ilpn uenoabsopaniun makpoduros Kak GHONHIANKATOPOB
hauecTBa BOZ M JOHHHIX OTAOMEHUA HeOGXOAUMO yUNTHBATH UX
O0DINYIO YCTORUIBOCTD K KPATKOBPEMCHIHBIM BCILILUKAM 3aTPASNCHHS,

_ OcHOBHOR OCOGEHHOCTBIO GAKTEPHONOTHUECKOTO aHaMlI3a  BORHI,
chikalowel ero ¢ XMMMYeCKHM aHaaH3OM # onpejeaslomed ero
MUCTO B CHCTEMe KOHTPOASA 3aI'Psa3leHNs BoAHHX o0beKTOB, ABNAESTCA
BOSMOKHOCTE XapaKT¢PH3IOBATL KA4eCTBO BOAM TOJLKO HenocpeicT-

' PekoTilOCUHPOBOUHKT FHAPOGHOAOI HYLCKHN OCWOTP BOANEX o&bOeKTOB WHanlon-
v learcooBpasHo NPUBOLNTE JCTOM — B 1@9ait OCCUH (HOub-——centalpb), Kirda

c!mnpa i (ayHa DasBHTH HanfoSee NOJHO, A NPOICCCH CAMOONHICTIHA NPOTERAT
¢ nnfiuiibiiell THTeHCHBHOCTRIO, .
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BEHHO B MOMEHT A3ATUA npobu. B To BpeMs Kak ruapoSHonoriye-
CKHe [OKalaTe. Il ONpelensldT IKOJOTHUECKOE COCTOAHNE BOJAOEMa B
ueqoM, GAKTEpPHOMOTHUECKHE NOKA3aTeNNi XapaKTepH3YIOT He CTOJABKO
BO,10€M, CKO/ILKO BOAY WJiH AOHHHe oTnomenHs [21]. Daxtepnu mo-
IyT CAYACUTh XOPOIMUMH WHAHKATODEZMH OPraHHYECKOTO M TOKCHYe-
CKOro 3arpfsHenda. Tak, HanpHMep, OvOfEHHOCTH POCTOBOK peaxnnH
Aerobacter aerogenes no3BoANIOT YCTAMOBHTL  [PHCYTCTEBHE B BOIE
HUTPATHHX coneit cBuHua, welH ¥ KaiMud B KOHUEHTpAWNAX
5.10~%somp B 1 4, oxucit prytn 5-10-"Mome 8 1 au cepelpa
5-10-'% movaw B 1 a [31]. Baxkrepun npeiacTaBas9iOTCA HE3aMEHMMBIMI
HHAMKATOpaMH (ekalbHOro 3arpA3HeHHA.

BHCOKas uVBCTBHTENBHOCTD MUKPOGHOMOTHUECKHX ROKAsaTelcH
ofyc/oBieda §oablol pasHHlIel B coaepKaHHH MEKPOOPTAHI3MOB-
HH1HKATOPOB B CTUYHMY BOAAX H B BOAE KOHTPOJHPYEMHX OGLEKTOB.
HAnst psana 6aktepnfi-yHANKATOPOB 3TA Pa3HHNa AOCTHTaeT COTEH TH-
CAY, @ TO ¥ JCCATKOB MIIIAHOHOB Pas, UTO NOSBOANET LIHPOKO HCNOMb-
30BaTh §aKkrTepHOMOIHYeCKIle MOKa3aTeJIl MPH KOHTPoJe DACMPOCTPa-
HEGHHS 3arpA3HeHMss B BOAHHX 00BEKT2X, a8 TaKk€ NPH HIYUCHHH
nponecCos CaMOQUHULEHHHA H pa&ﬁaBﬂEHliH CTOUNEX BOi, I'[pu ITOM
AOMIAHA YYHMTHBATLECA BO3MOXHOCTB HAMHMMA MaKCHManbHOHl uMCael-
HOCTH GAKTePHAALHHIX KJICTOK HHXKe MO TEYEHWIo Mo CPABHEHHK ¢
HCTOUITHKOM OPraHiveCcKoro 3arpasdeHH .

OTeocuTesbHas npocrora oT6opa npob, xepowo paspaloTaunas
ofHYyHag MeTOAHKa, ABTOMAaTH3AULA obuero noiaciera OaKTepHanb-
HHX KAETOK ABAAIOTCH BAXXHBIMII NpedMyllecTsaml OaxTepHoaorHuie-
CKHX METOJOB KOHTPOAS KauecTsa Bol.

Cpefn Jpyrux ocoGenHocTell MUKPOGHONOIMYCCKHX METOIOB KOUIT-
poaA kKavecTBa BOA, KOTOPHe HEoOXOAMMO YYUTHBATh TIPH BHEApe-
HHH MHKPOGHOMOrHYECKHX MEerofo8 B THAPOOHONOTHUECKYID CayXKOy
HabJoAeRNA 1T KOHTPOJIA NOBEPXHOCTHHX BOA, HeoOXOAMMO YHHTH-
BaTb: HeoOXOIWMOCTb B chleLHaNbHOM OOOPY[OBAHHH AR CTEPHAHIA-
IHY, NoceBa ¥ HHKYOaUHH, 3allepKKy B NOJYYEHHH PE3yJbTaTOB NPH
IOATOTOBKE KyJibTyPHl, TPYAHOCTH PAa3JHMYHA KNBWX H MEPTBHX KJe-
TOK (3 cleunancHoro oGOpyNOBaHHA IPH NPAMOM noACUHeTe, Ppac-
XOH(ACHHA B NOJCYETaX PasalyHEIMH MeTOoAaMH (MOACYeTH Ha
U2IWIKaX MOTYT 11¢ OTPAXATh ACHCTBHTEALHYIO MJOTHOCTE MKHSHCCMO-
COGHLIX KJETOK), OTHOCHTENBHO HEROCTATOUHYIO paspaboTaHHOCTh fak-
TEPUO/IOTHH «uHCTON BOALI®», HEACHOCTh NPOMCXOXAeHHH Jpefldyio-
HIMX KJETOK, GRICTPOTY BOCCTAaHOB/AEHHMA COOOLIECTB NocJe BpeMEHHO-
ro aarpAsHedus,

Jahnble no HXTHOQAYHE BaXKHB HNPH OLEHKE COCTOAHHA BOAHOTO
00beKTa B LenoM H 0cofeHHO NPH onpelefelHd AONYCTHMBIX YPOB-
Hefi 3arpasvenns BOAUBIX ©OOBEKTOB, WMEHMIHX puiboxo3sficTBeHHOE
anayenie, Cayyan mMaccoBol rubenn pudul Gaarogapa Tomy, 4TO OHM
JICTKO OOHAPYARYBZITCA H He COCUMAJHCTaMM, YacT0 OKasHBaloTcs
NepBLiMK 3apPErHCTPUPOBAHHLIMH CHTHAMAMR 3aAN0BHX, aBapuiinmx
cOpocos 3arpASHAIOMINX BemecTB. OTcyTCTBlie pHOL! B peKax, o3epax,
H BONOXpaRUIHmIAY, ocO0EeHHO B TeX, TAe Tpexcae soAHJAacL pHOa,
yKaspiBaer Ha kpafinee nebNaronoaydne B 9KOCHCTCMe, NPHUHIOH Ko-
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10poMy MOKeT OHTL Tskenoe sarpasHenue. OrcyrtcrBlie pubhl Gosee
HOK432TEILHO, YeM ee HAJHYHE, MOCKONbKY NPHCYTCTBHE PLOH B BO-
A0CMe HJTt BOJOCTOKE €llle He VKasHBACT Ha OTCYTCTBHE B BOLe W/
AOHHBIX OTAOJKEHIIAX BEUIECTB, KOTOPHE MOTYT GbiTh BPeiHH 118 PHO
I veaoBeKa, 0COGEHHO NPH AJANTELHOM HX BO3JEACTBHH, HE MOXKET
CAYENTD HHINKATOPOM HI GHOJOTHMECKON MHCTOTHL BOLbl, HH OTCYT-
CTBHA Y BOAL NPHBKYCA HJAH 3anaxa, HH OPHFOAHOCTH BOAb AJd
INTbeBHX UeJefl RAM Kynanwa B Hel, HH IIPHFOAHOCTI BOAH IR On-
peiejieHHLX npoMuimAedduix Nenelt [12]. Kpome Toro, tpyinocts B
PETVAAPHOM TNOAYYeHHR DPeNpPe3cHTAaTHBHOrO HXTHOJNOTUYSCKOrQ Mmare-
puana orpanlull8aioT BOZMONKHOCTH HCHOAL3OBAHHA WXTHOJOrHYPCKOH
nindropmaninn B rnapobuonornueckol cayxHe Habowoaenni B KOUTpo-
JI1 ITUBEPXHOCTHHX BOA,

Brioaoriueckde MOCJeACTRHA 3aTPA3HEHLN BOA H AOHHEIX OTA0KeE-
Wil MOryT OBiTh IICC/ICA0BAHR C MOMOWILIO JI0GCH M3 Bhllue Hasean-
NNX IPYON OPraHK3MOB, XOTA BO MHOTHX cHcTeMax OHOHHAMKALHM
IPUMEHSIOTCH TONBKO MAaKPOCKOIyecKkHe OeCTMO3BOHOYHHIE, TAK KaK
11a OCHOBe HMEHHO 3TOH rpynnel paspadoraHbl HaiMeHee TPYROeMKHe
METOIH KOHTPOAS KauecTBa BOA H HOHHBIX oTJaowenuil. IIpn BbiGo-
pe Tex HJAN HIHX TPYADN OPrawHaMoB, cAeAyeT HCXOAMTh H3 KOHKpET-
uulx sagad 6Honnaukauuk. Tak, HanpluMep, AP HIAMKaUHR GHOJ0-
FiYeCKHX OOCAGZCTBHA  3aKHCAEHHS 03€D CJeAyeT YUMTHBATL, UTO
ViRe Ha PaHHUUX CTAANAX 3aKHCAEHHA HAPYINAKOTCA MHKpolKoJorhye-
CKHC MpPoONCecH, a B KACTHX sojoeMax npn pH Hixke 5,0 ormevaercst
mogasaentie GaKTepHaAbHOW  AXTHBHOCTH H CHeUH(HYeCKHX O6uoxi-
WMIIYECKHX MpOLEeCCoB, LAOMHHHPYIOUMe OGaKTepHE H INpocTeiitije ye-
TYNAIOT MecTO I'pHOaM, YMEHBIIAETCH BHAOBOE pasHooOpasHe H
HroMacca GUTORIAHKTOHE, YTO B CBOW O4epedb CKashiBaeTcsd Ha ulic-
JCHHOCTH MHOTHX BIJOB 300NJAaHKTOHA W BeJeT K OOeIHEHUID ero BH-
AoBoro coctaBa. JlaKe npW KpaTKOBpeMeHNOM BO3ACHCTBHII KHCABIX
03 NPONCXONNT GHICTPOE YMeHbIeHHe YHCJACHHOCTH MHOTHX BHAOB
mMakpobecno3sonounbx. Ambunofs (Gammarus Laecustris) — sax-
KA ICMEHT MHUTaHHA (opedt — Heqesaror npi pH Huxe 6,0. Ha 3a-
KIfCIEeHHEe YYTKO PearsHpyloT W pHOH, ONTHMAJabHHE YCAOBHE  MKH3HH
KOTODHIX naxodsres 8 npeaesax pH ot 8,5 no 6,5.

Beecropounisia, HcuepnoBawlilad XapaKTePHCTHKA COCTOHHHSA 3KO-
JOTHYECKOH CHCTEeMBl, KayecTBa e BOJ H JOHHBIX OTAOIKEHHH, BO3-
M(JKHA TOALKO Ha OCHOBAMMH JOCTATOUHO NMOJAHHX AaHHHX, KAcalo-
IIXCA pasHHX BORHHX coolumectB, fas poctumenust 9Tof nenn ne-
00X04uM0 0cof0e BHHMaHHE YAeAATh aGCOMIOTHHEM OHONOIHUECKHM
BOJIHYNIHEAM H NpeXkjie BCero BMIOBOMY COCTAaBY rJaBHefllnx coof-
ICCTB 1l KONHYECTBEHHHM JaHHBIM O BIAOBHIX MONYJALHAX AOMIHH-
PVIOIEBX H NHANKATOPHHIX BHAOB, Ilpw 3TOM AOMXKIM MPHHEMATBCA
Ky BHHMaHIE TOILKC a6COJIOTHO TOUHBIC H HajeXHEE TaKCOHOMH-
weckile onpeaenedia, EcaH HeT NoAlofl YBEPEHHOCTI B MPABHALHOCTH
OlpeIenenns, 10 TAKOA OpPranusM He cJenyeT YYHTHIBATb COBCEM,

ITeTOUHOCTH TAKCOHOMHYECKHX ONpelleeHHA O0COGeNHO  CHALHO
NCKAXKAT pesyabTathl canpofHogorayeckoro avaausa. Cpein mero-
Aon raApo6UOTOTHYECKOIO AHANH32 NOBEPXHOCTHHIX BOL CanpobHoo-
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riiveckuft aHasn3 SaHuMael OZHO W3 BaxkHeRmnx mecr. PaspaGorau-
HHA eule B Hauaje Hawero Bexa (orTannkom KoaoksiTiem # 30040-
roM MapccoHoM M BROCAEACTBHH  pPa3BHTHH H MOAHQHUHPOBAHMHI
MHOPHMH aBTOPaMp canpoOHOJOrHHEeCKHA aHaNH3 WPojONIKaeT ye-
MeliB0 MPUMEHATbCH B MOBCEAeBHOA npakTHKe ruipobuosoruve-
CKOTO KOHTPOAA KadyecTBa MOBEPXHOCTHHIX BOM, KOWKYPHPYS ¢ HOBei-
MK Metogamn SuoHnAnkaunn {8].

[epsonayanrHo MNOA canpoGHOCTLIO NONHMandchL  CnocolHOLTL
OpPraHH3MOB PasBHBATBCA NPH OBOALIUCM HAH MEHbLIEM COAePIKAHMI
B BOJAE OPraHHYyecKHX 3arpAsHcHul, 3areM 3KCNePUMEHTAJLHO Owlno
dOKa3aHo, 4TO canpofHocTs oOpraHn3Ma olyC/aoBANBZETCS KAK €r0
TNOTPeOHOCTLIO B OPraHHYECKOM NHTAMHU, TAK H PE3HCTEHTHOCTRIO NO
OTHOWEHHIO K BpPeANLIM TPOAYKTaM pacnazna u AedHuiTy KHCA0poIa
B 3arpAsHeHHMX Bolax. Teneph yCranoBdeHO, YTO B Py OpraHua-
Mo oaxTocanpoln — meszocanpodhl — noAvcanpolel  BO3pacTaer He
TO/ILKO crnennbuueckas ¢ToflKOCTh K OpPraHHYecKHM 3arpa3ieHnsM i
K TaBKIM HX NOCAEACTBHAM, Kak JediunT Kicaopoaa, 1o I nX IBpH-
OHOHTHOCTB, T. €. He cmenH(pHYecKas cnocoBHOCTh CYWECTBOBATL NpH
PE3KO DPasANYRLIX yeaoBUAX cpeab  [14], D10 nojomenue 3HAYH-
TEJbHO PaciiipAeT BO3MOMKHOCTH HCMOAL30BAaHNS canpobHoAaorHue-
CKOTO aHaAHM32 He TOJbKO B CIYYae 3arpfAsHeHNs BOA OLITOBEIMIT CTO-
KaMH, oo 1l l'lpll I[X NPOMBILACHHOM Jarpa3neunn.

B kaacciyeckoft cHcTeMe NokasaTedbHble OPradu3Mel paszen foT-
¢sl Ha 1PH TPYNNb

1) OpraHnaMbl ¢H/ABHO 3aTPA3HEHHHX  BOX -— NONHCATPOGIOHTL,
HAIl nOHCANpOGL,;

2) opravi3Mel  YMEPEeHHO 3arPsISHENHLIX BOL — MEe30canpoGHoN-
THL, HAH Me3ocanpolid {¢ IsyM§ NOArpynuamu o i ),

3) OPraHH3MH  CJA(O3ArpRIHEINIBIX  BOJL — O/HTOCATIPOSHONTH,
IVH oJtHrocanposGm.

[Moancanpofinbie BOJBI B XIMUYECKOM OTHOUICHNN XApaKTepH3Y-
0TCA GedNnCThio KUCAUPOAA I GOABLWHM COAEPKANNEM YINCKHCAOTH
W BLICOKOMOJCKYIAPHLIN JCrko pasfaraioliiixcsl oprannueckux Be-
I.I.I.ECTB-—ﬁeJlKDB. ¥IVIEBOOOB. B sThx BOAAX HHTEHCIBHO NPOTEKAIOT
npouecchl peAyKOun 1 pacrnala ¢ oGpasoBalleM CepHUCTOTO yKeaesa
B je H cepoBopopoaa, Hacecaenue nogaucanpofHHX BoL o6sadaer
MajbM BUROBBIM DA3HONGpPasHeM, HO OTIeJbHBIE BHALL MOTYT A0CTH-
rate GOAbWOH WICACHHOCTI. A3DPOQHIbHEE MIKPOOPTaHHIME NOMHO-
CTRI) QTCYTCTBYIOT. 34ech ocoleHHo pacnpocTpanensl  GeclBeTHHe
KLYTHKOHOCUEL 1t GakTepuis. ueno GaxrepHadbHEIX KOJOHHEH, BHpa-
crajomux u3 1 cm® noancanpoGrofi BOAM HA OGHKHOBEHHON TmNTa-
TeALIIOH KeJaTHHe, Moxer OpeBeunats | Mad, Ioancanpofuwe op-
FaHH3MH, Kak HanpeMmep, Sphaerolilus moryt berpeuatsesl B cocel-
HHX Me30CaNpoGHHX BOAAX, 1i0 B 0JNFOCanpolHHIX BOAAX HUKOTRA He
obpasyior UOCTOAHHOR KapTHHLL, a eCAn M OGHaPYXHBAIOTCA B HIX,
TO YPE3BHYUARED PeAKO.

@-Me30canpobHble BOALI XapakTePHSYIOTCH SHEPrHUHLIM Camooyll-
meHueM. B Hem MpHHIMAIOT yyYacTne I OKHCANTEALHLE npoNeceH 2
Cyer KIICJ‘IU[}OE&, BHACAHEMOT O X"IUPO(])II.'I.-'IOUOCIIH'MII pacTClEMIL
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Cpedn nOCAeAHHX BCTPEUAIOTCA HEKOTOPHle CHHe-3e/eHble, RWaTOMO-
BHE H 3e/ieHBC BOJOpociH. Boabwoft YicienHocThio 00.1a8a10T [Pl
6 1 GakTepud, AocTHrawmel#i coren THesu B 1 oem3. B stnx Bogax
Moryt obiTaTh HeTpeGoBaTedbHble K KHcnopoady BHAM puib.  [epe-
RCHCKHE NPYJIL, PBH M KawaBhl Ha NOJAX OpoMIeHHMA OGHYHO colep-
KAT §-Me30CanpoOHEe BOALL

B p-MeaocanpobHBX B0O1aX npouUecch CaMOOYHILCHHS MPOTEKAIOT
MeHee HHTEUCIBHO, ueM B ¢-MelocampolHpX. B unx ZoMpHupyoT
OKICAHTEALABE MPOUECCH, Hepeako HalA0laeTcA NepecHILEeHle Kic-
JA0pOAOM, npeoBAafaloT TakHe NMPOAYKTH MHHepaldM3anuu Oeaka, Kak
AMMOHHIIHHE COENBHEHHA, HHTPUTH U HHTPATH. B 3THX BOAax pasno-
006pasHO npeXcTaBAeHLl KIBOTHHE 11 PacTHTENbLHLIC OPraHII3Mbl,
Cpedl TmOCACOHHX — JIIIAaTOMOBRIE, 3eJeHble It CHHC-3e/€Hbe. Yrcan
Gakrepuit B 1 cm3® BOXH e mpesHINaeT OGBMKHO CTa THCAY, MHOrHE
MaKPOHHTH HAXOAAT 31eChb CHTHMAJILHBE YCJOBHS LAS CBOETO POCTA.
i3 KauecTBe NpPUMepa TAKIX BOJ MOXKHO NPHBECTI HOPMAJALHO OUll-
WeHKbIe JeTilHe BOJALL NoJeH opouIeHHd,

Omirocanpofiieie BOAE NPEACTABARIOT. HABPHMEP, BPAKTHYECKH
yneTee Boan Oouapnuix osep. Ecan takue BoABI NpON3owAan  nyTeM
MIHEPAAHIAUHH U3 3aFPA3HCNIINX BOA, TO JJA HHX XapaKTepHa nou-
1 NOAHER MPHEPaNnH3aUNA OprauxvyecKnx eemects. MX cojeprkasie
ne gpessugaer 1 Mmr/a. Yueno Gaktepiit He Gosee | THIC, ecAH We fO-
llafaloT cayvdaHno 3adecenHsie Gopmsl. B noaxcanpoGnblx  ponax
foTaTo npeicTaBienbl Nepi/AUHEN, BCTPEUAIOTCH Aa7Ke€ XAPOBHe  BO-
AOpoCan,

Ha nanGoaee pacnmpocTPaHCHHAIX METOAOB  CanpOGHONOTHYECKOFD
anamiza (Mmeroan Kuenna, PoTmafina, Mantae u Bykka, 3eannkn u
Mapsana, moaudukauna Chnageveka) HanGOABIINE BOSMOKHOCTH
MihdepeHuupoBKH cTaHLI/ ¢ PA3HOR cTemenblo 3arpAsHeRnd  BOJ
AaCT pacqeT cpejHeB3BelleHAni canpo6Hoii BaJeNnTHoCTH NO 3enuu-
ke it Mappauy. 310, onHako, He MOXET KUMIIEHCHPOBATH 1PCIIMYILLe-
(182 0o/ee MPOCTHX M Melce TPYAOCMKHX METOAOB MpPeACTaBJeHS
Pe3yABTATOB OHONOTHYECKOTO 2HAAW34, NO3IBOAAOUIAX  OLCHHBATH
cpeanoio canpobroeTs. HanGosee yno6ubIM, NpHMEHUTENBHO K Opra-
ITH3IMAM NNANKTONA, CAeAyeT cunrath meron Ilautne n Bykka B mo-
Anukanun Crageveka {9, 13]. Heauss npnanate aocTarTouso ¥op-
PCKTHOH NPIMEHHTENBIO K OPFaHU3MAM MaKPO3006EHTOCA PASHOBMHL-
roctb cHeremnl Konmexsutoa H Mapcecoka ¢ npoussonbHOl  ouenkoil
MICAEHHOCTH OPraHnsMoB. McnounsyeMsle B 3THX cHcTeMax «Mma-
0%, «MHOTO» W T. M. NPHOOPETAIOT PasaHUHBe 3SHAYECHAN ANA pas-
IILIX OPraHM3MOB, 410 He BCEr4a MOXer GHTL 0AHO3HAUNO KBasHdpH-
ILIPOBAHO. MeToXH, GasHpylomIHecs Ha cIHCKAX campoGHOCTH opra-
I3M0B (DHTOIMIZHKTOHA H 300IIAHKTOKR, AOCTATOMHO TIPaBHABHO
0TPAAKAOT CTeNEHb 3arPA3HEHHA DEKN B LIETOM, HO XyXe DNepeaalor
PASANMIA MeXAY OTACALHBIMH CTAHUEAMH, OCOBENHo NPH cjaGoM 3a-
| PHANCIHIT, YTO HE MOKeET HH OTPaHHUHBATL cOPy MX npumerenus [15].

OXHE H3 OCHOBHBIX HeIOCTATKOB CaNPOBGHO/OrHUECKOTO aHaausa
t8RNI0UACTCA B TOM, 4TO CHCTEMB BHAOB-HRAMKATOPOB paspaGoTanbi
Aan cpeaucenponefickol GAOPH M dayHw, H 310 OTPaHKYHBaeT MX
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npHMeHeHHe B HeH3MEeHHOM BHJe B APYIMX pernouax. Boaoemw H
BOAOTOKH B Pa3aNHUNHX PperioHax HEpeAKo OKasmBawTcd o64ajaTe-
JASMH 3KOJOUHYECKH OTJHYHEIX pac OAHUX H TexX ¢ BHAOB, NO pasdo-
My pearHpyIOUIHX Ha 3arpA3HeHHe H OTBeYalOUIRX pAa3AUYHBEM CTe-
nensim canpobuoctH, IIpamepom aromy MmMoxer cayxkute Lithoglyphus
nalicoides, noxaamBalomuii B Gaccefine p. Juenpa onurocanpobHyio
30HY, a B Gacceltne p. yeasa nepexoayw 30HY oT B-Mesocanpobuoit
30HB K ct-Mesocanpobuok, Sialis Lutaria, Asellus anguaticus, Clinota-
nypus nervosus B GonorHctom [loaecbe apasiorca f-mesocanpobamil,
B TO BpeMs KaK B APYrHX BojoeMax oHH — o-Me3ocanpolu HAH
daxe  noawcaupobw.  Chironomus reducius B necHoli  3oHe
Ykpannckolt CCP BCTpeqaercs B NEPEXOAHOH OT OJHTO- K B-
Mesocanpobuoft 30He, B TO BpemA Kak B pekax HonOacca n na Hy-
Hae OH fi—«-Me3ocanpob u T. a. [8].

OuH H TOT e OPraHN3M MOXeT OLITE HAACKHLIM NOK&3aTe1eM
ABYX pasiHyHBIX cTenededl 3arpasuennd. Pediasirum boryanam, Ha-
npumep, MoxeT OHTL mOKasaTteneM Kax oanrocanpolroff, Tak 1 B-
Mesocanpobuofi 30H. Ecau OH BeTpeuaercs B 60ABLIOM KOJMHYECTBE H
B TO K€ BpeMsf 9YHEPTHYHO DA3MHONAeTCH, UTO NPOCTO ORpPEAENTh
N0 3HAYHTEADHOMY YHCAY JAelKo OTNHYNMBIX MOJOAEX ocobefl, To OH
JOAXEH paccMaTpHBATLCH KaK XdpakTepHHil P-me3ocanpo6. Hanpo-
THB, NMONAaAaAch XOTH (B 1l B BECLMA 3HAUNTENAhHMX KOJNYECTBAX, HO
MOYTH HCKJIOHYUTEABLHO B BHA€ CTAPHIX, BIOAHE DA3BHTHIX IK3IEMIAA-
poB, OH ZodXeH OHTL OTHeCeH K oanrocampobam. KoaoHuanpHad
Anthophysa vagelans chy#WT HajerHblM NOKasaTeseM  a-Mesoca-
npobrofi 30HH TOJNBLKO B TOM Caydae, eCliM MH BCTpeYaeM ee B BHfe
XOpOUIO PaAZBHTHIX  KOJOHHH, CHAAMUX HAd THMHYHBX cTebedbKax.
Ecan ke ofuapyxuBalTcd TOABKO CBOGOAHHE KOMOHHH, OTOPBAB-
miecst OT creGebKOB, WM e rJaBHLIM o6pasom OJHI cTebGelibKi ¢
QUeHL PEIKHMI HAa HHX KOJOHNSMH, TO 9TO fiCHO YKA3WBaer Ha 3a-
MCTHOE OWHMIEHHE BOIW H B TAKOM CJAydae 3T0T OpraHu3aM  JOMKeH
paccmaTpuBaTbCs Kak THHHURNA B-uvesocanpod.

Bee 3T0 HeoGXOINMO YUHTHIBATE B CaNMpo6roforiiyeckoM auasHie
NOBEPXHOCTHHX BOA,

Cheayer TOAYepKHYTb, UTO MIOZOTBOPHO HCNOABL3OBAThH Canpo-
GHonorHyecKHA amaJH3 MOTYT TOABKO AOCTATOMHO KBaAWQHUMPOBAH-
Hble COeHUAJHCTH-THAPGONOMOrN, pacnofaraline fnocobHaME 144
HJeHTRpUKALKHE BHIOB. HyKHO TaKXe NOMHMTL CRpaBelaMBHE CJ0-
Ba I' ' Bunbepra: «Koria usAHKaTOpuhe OpraHHIMH OKA3HBAKTCA
B PO/IH TJIaBHOTO, YyTb JH HE €LHHCTBEHHOTO CPEACTBA OLEHKN Kave-
CTBA BOA. CO3ARETCH PeafdpHas ONACHOCTb AeTPAjAlHH HCCTeLOBaHHA
A0 HX HHYEM He ONpaBlaHMOrO 3aMLIKAHHA B YaKHe PaMKH CITELH-
¢nueckuX nurepecoB «canpoGHOAOTHII», KOTAa <«CanpobHOJOTHYECKHEe
HCCNIEIOBAHHA» CTAHOBATCA Kak OH caMouencws [14, ctp. 37].

Luas reAIpoGHONIOIHYSCKOre aHAMM3a 3arpA3HeHMs BOJ H JOHNLIX
OTJIOXEHHA MaJbX pex N0 COCTABY AOHHHX Maxpo(ecrmo3BoHOWIIBLIX
Haubosee TMePCNEKTHBHBIM NPH3HAK METOJ OHOTHMECKHX  INILIEKCU
p. Tpenr, paspatoranuuii Byausuccom [15]. Hecommenweim aocto-
WHCTBOM 3TOrO METOJA ABJSCTCSA TO, 9TO0 B HEM OGDBCANNANTCA Lpit-



NI HEANHKATOPHOrO 3HAYEH!US OTAGNbHHX TAKCOHOR  (HEMHOTHX, B
trHYRe OT CNHCKOB WHAHKATOPHHIX OPraHE3MOB B CICTEM¢ Canpoob-
BUCTH) H NMPHHIHA yMeEHbIWEHHS pasHoobpasud (ayHH B YCJOBHAX
4drpu3Henns, T. € Haubojee wacTo HafdiolaeMas  110CJe10BATEb-
IOCTE IICYE3HOBEHNSA 13 $IOLEHO30B Te€X HJH HHHX TPYNN AKHBOTHHX
10 Mepe yBeanyeHHs sarpasHenus [18].

SroT Merox NO3BOASET ¢ AOCTATOYHUM HAACAHOCTHLIO OLCHLBATH
(TeNeHp 3aTPH3HEHHS DA3AMYHHX  YYACTKOB DEeKH, Zaer BHCOKYIO
BOCTPON3BOAHMOCTE Pe3yahTaToB, He TpelyeT 00s3aTe/NbHOro BHAO-
BOrO ompene’eHHA AOHHHX KHBOTHHX, AOCTYNeH A48 THAPOGHOAOIOB,
Ite obmajgawwinx BHCOKOH npodeccuonanshol ksBadlduxaunued, ne
Tpebyer Goabuiix MatepuanibHux 3atpar [19]. Ouenn Baxuo, uto
IPH HCMOJB3OBAaHHN MeTola ByauBucca Takof cywecTBeHUWH AAf
pacnpejesieHHA JOIHBIX JKHBOTHLIX (PaKTOP, ¥aK TIN TPyITa, lie Ma-
CKIPYeT OLEHKY CTeneHH 3arpsisveHds yyactkoB pekil, QaHako cie-
AyeT UMeTb B BHAY, 4TO B YCIOBHAX DaspexenHoli dayHH, ocOGeHHO
Na 4HCTBX Neckax, Aas 6ojaee NPasilbHON OLUSHKII CTENCIH 3arpsas-
NeHHs1 Boa HeoOXoZumo o1OnpaTh Goaviue npob, HHAWe MOCYT OHTb
NoJiydeHLl SaHHXKEHHbIE 3Hauenlia OuoTHueckoro HWaekca [13].

Ilpu ruapobuonornveckom anaause MOBEPXHOCTHHIX BoXL M _I0M-
HbIX OTAOKREAHH ocofeHHO G0MblOe 3HaueHHe  CledyeT NpilasaTi-
OpraHH3MaM, BCTPEYZIOLINMCA B OOAbIIOM KoaldectBe. TIpH 3Tov
HeAb3d Hil NPHKHMATL BO BHHMAaWIE BPemenz ToA2 M TILAPOJIOTHUe-
ckie (pakropu. PasBiuTHe MIlOTHX HHAFRKATOPHHIX OPraHHIMoB cCylue-
CTBEHHO H3MeHAeTCA Mo ce3oilaM. UeTkaa nepnopiusocTh Hab.i01a-
€Tcs, HanpuMep, B passuTiH QuTonepudurona. Beciolt 1 B nepeof
noloBuHe Jerta aoMuHnpyer Ulolrix zonata, a nerom — Cladophora
glomerala, Muorwe opraHMaMH — MOKA34TEJH 3aTPASHCHHBMX BOl —
OKa3WBAKTCS HPHYPOYEHEWMH K ocedH. [JosTomy B ToM_ cayuge,
€CIH THAPOOHOJOrHYECKHE HaOJIACHHSA [IPOH3BOAATCS . AHLIL 0AHA:

¥AH B rojy, npeAROUTHTENLHO 3TO JeAaTh BO BTOPOH RONOBHME Je-

Ta H B Hayane ocenli. Heobxoaumo Takke YUMTHBATL W CE30HHYID
AMHAMKKY AHTPOOOICHHHX (AKTOPOB, HaNpPHMep, CE30HHOCTL Cedb
CKOXO3AHCTBERALIX PaboT. B CBA3N ¢ BECEHHHMI NOJEBLIMIE padora-
MM BO3pacTaer BAHAHHE HA BOAHHE 3KOJIOTNYECKUE CHCTeMBl TaKnX
$haxTopoB, Kak AHGPY3HHA npuTOK ¢ Nodell yiobperuit, necTHLN-
AOB H repOHUHAOB, PO3AA NOYB H T, 1. B cBA3INM ¢ OCeHHUMKH Noae-
BHM# paboraMu OOuuHO Oofee HHTEHCHBHO NPOHCXOAHT BLICROGOMK-
AEHHE K3 MOYBHl O)OTEHHHX SJE€MeHTOB If NOCTYNJAeHHe HX B BOAOTO-
KM H BoaoeMel. B JneTHHii mnepHoJ, Kak NpaBHIO, YCHJIHBAOTCH
{1poLeccH CaMOOUUILIEHHS, YTO MOXKET NPHBOAHTL K NOHHXECHHID 3HAYC-
HHS HHIEKCOB canpolHOcrh, OGHOTHYECKHX MHAEKCOB, OHOTIUECKHX
OYKOB H T. IL

Tpu BuiGope MecTa oT6opa rUAPOGHONOTHIECKHX NPO6 Upe3Bhiyaf-
HO BaXKHO YUMTHIBATb FHAPONOrHYECKHE (AKTOPH, NpPEeHMYIUECTBEH-
10 onpefefslOUlie  XapakTep paclpeAetieHMA W PacnpPOCTPaHeHHA
3arpssHeHUs B KOHTPOJHDPYeMOM BOAHOM oGbekTe. Hepeiko 1axe
CHJRHOE 3arPsi3HeHHe ¢ ONHOro Oepera pekd JOATO HHKAK He ofHa-
pyaiBaerca y JApyrore Gepera. Jas B3aTHA npol Ha NpeAMerT oueH-
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XY KayecTBa BOAB B PeKax, oco0EHHO NOAXOANLIHM MeCTOM ABJAAIT-
cn nepexatt [25]. TlepudutoH ¢ pasaNyHLIX NOABOAHHX NPEIMETOB,
HAXOASIEXCA Ha ObICTPOM  TEYEHI'H nepexkaTos W GHCTPHH, Gaaro-
fapa GHCTPOR CMeHe OKpYXawwe#d HX BOAW COBEPUICHHO cBoBOACH
OT BAHARNA CAYYAAHBIX MECTHHIX 3arpAsHedidift M TOKaawiBaeT cpeln-
Hee 3arpssletine, TOCROACTBYIOMIES B A1aHHOM BOAOTOKe.

31ech caedyeT ocol0 OTMETHTh POJb NCPHBHTOHA B NOIYYCHHH
OCpeHeHHHX OUEHOK MpoTeKauied BOAK it BooOIe ¢ro oAblnyIO
NepCneKTUBHOCTL B cHCTeMe THAPOOUONOrMUECKOrO KOHTPOAS, HME-
Well UeALI0 OXRATHTH CETRIO NOCTOANULIX HAGMIOAEHNA OTPOMHOEC UH-
C10 BOAOEMOP 11 BOAOTOKOB Ha Beeil Tepputopnd cTpadet, {1pu stoM
HEMANNBAKHOC 3HAYEHHE ITMeeT OTHOCHTeqbHasd npocrota cfopa
nepiipioHa (AAA OUEHKH 3a1PA3HEHHA BOIR 4acTO AOCTATOYHO Ka-
vecTBeHHAX DPo0 NepHUTOHA) NO CPABHCHHIO ¢ APYCUMH TpynnamH
TUAPOGIUOHTUB, a TaKXKe HCNeAL3OBAHHe NPHUMUTHBHO MAPOCTHIX OpY-
qnfi cbopa, TaklX, Kak ruipobnojiorndeckan Jsoxka, cKpebok, cKaln-
meap, HOX 1 1. 0. [logoGunii cOop marepinana MOTYT TPONIBOIHTDL
HalMmoaaTend, ife HMeKOWile chCUHAILHOrO 00pasoBaHHs, YTO NO3BO-
AfeT OuICTPO H Ha (OARWOH TeDPHTOPHIt BHeJPIUTL B NPAKTIHKY Me-
TOA KUHTPOAR KadectBa Bop no nepidurony. Koueuno ne caeayer
3afBpBaTL, MTO AJH Nochelyioiledt OBpaGoTku colpanikXx npof te-
00X0AHMO HaAHY¥e CHCIKAUCTOR, NMEMHX OHOMOrHYECKY0 ROAro-
TOBKY, TAK KaK MeTO, b, OCLOBAHHEE Ha HHIIKATOPHLIX OPrallH3IMaX,
KaK yxe O0TMeuajoch BHme, TpedyioT TOWIOro OnpeaeseHNs BlLOB.
[lpn  pekorwoculpoBounoM IAPOGHOAOITUECKOM OCMOTPE  BOAHMX
00heKTOR AOCTATOMNIO PerUCTPIPOBATL JHIL Te MUKPOCKOMMYecKHe
dopMB nepHpuTOHE, KOTOphE NPIl MAcCOBOM Pa3BUTHI MOTYT ObITh
olpeJedenH HeBUOPYKEHHBIM TI'1a30M HAH C OMOIbI TpOCTOR Jy-
0B, KaK, HanpuMep, cuiguuc HopMbl KONUBPATOK, KOXOMHAABHLIC CH-
Anuge ungysopun Ophrydium, Carchesium, Epistylis, nnatoMosnie
soAopocin Zomphonema, Cymbella, cine-sefenvie Bofopocin  ANos-
foe, Rivularia, 1taserw 1 napocT cepHwx Oakrtepudl Thiolhrix, Beg-
giatoa, Gakrtepuanbuple Zoogloea ramigera, upsgn n xocMmn  Gax-
tepuit ¥ rpy6os Zeptomitus, Sphaerolilus, Nemalosporangium n T. I.

[Ipo6u, GepywiHecs B NAECaX H 3aBOAAX, HMeAl MEHbIUCe 3JHaye-
HHe ad ouﬁé)ﬁ_cp‘ejrmmem‘smmmﬁ‘ BECEA Macch BOAH 8
peke, InplobpeTaloT GoAbilive SHAYCHIE ANA OUEHKH MECTHHX, T0A-
yac ite COBCCM ¢AYYafiHmx 3arpasHenni, HHOrAa UKA3LBAOWHXCA
ouarami 3arp#asHenus Bceft Macch BoAu B peke. B ToMm cayuae, kor-
J1a onpenenseTcd PacmpocTpaHeHHe oYarosWx 3arpasHenuli, ocoleH-
fio BoJLIOe BHUMAHIIE JOJUKHO YAEAATBCH CJayYalnoMy mMankTouy,
T. €. MOKa3aTeALEBEIM fEeHTHUECKHM OpraHH3MaM, KOTOphie, GyIydH
OTOPBAaHLl OT MECTa NPHKPEIVIEHWA Y ouara 3anpA3HeHHs, JaJeKo
YHOCHTCS TCUeHHeM H HepeAko ofHapy:KMBalTess TaM, rae Goaee
penkre H MeHee CTOHKAe @OGCTBEHHO NIAHKTOHHBIE TNOKA3aTeSbHHe
OpTaHu3Mbl coBceM He BeTpeuaioTcA [16). Takum oGpasom, cyxuedns
O TOH IR HMuO# CTenCHi 3arpA3HeHHs HCOOXOANMO OCHOBHIBATE HA
obueft CymMe BCeX NPH3NAKOB, XapaKTCPHMIYIOULIX GHONOIHYECKYI)
KAPTHILY BOAOTOKA B NCCACHYEMOM  NYNKTe, THIATeAbHO N3feras
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CTPOHTL CYyXKJEUHA HA OCHOBAHIH OTACABHHIX HAXOLOK CampoOHHX
OpraHf3MoB, KOTOPHE BCeria MOTYT 3aBHCETb OT COBEPHIEHHO CAY-
vaftHHX, HECYUIECTBEHHHIX, YIKO JOKaNLHHX 3arpssHedud. bBuosors-
yecKad KapTHHa BOLOTOKAa He MOKeT ObiTb noanoil Ges QyHKUHO-
HAJBHBX XapaKTePHCTHK BOAHHX coobulectB. CpelH MOCACAHHX Nep-
BOE MECTO 3aHIMAIOT XapakTepPUCTHKH NEPBHYHOH NPOAYKUHH H AeCT-
PYKUHH.

B ToM ciyuae ecAR THApOGHO/MOTMMECKHE aHANA3 TOBEPXHOCTHHIX
BOJ M JHOHHHX OT/IOMeHHfI NPOUSBOAUTCA MyTEM COMOCTABJACHHA CO-
cTaBa coo6lIeCTE M HHTEHCHBHOCTH GQHOJOTMYECKHX MNpPOUECCOB Ha
YYaCTKax BOZOEMA HAl BOAOTOKA C PasHHIMI YPOBHSAMI 3arpA3He-
HHfl, cAefyer MMeTb mo Kpahwel Mepe ABa THAPOOHONMOIHUECKHX pe-
nepa. OfHUM H3 HHX MOXET CJAYXHTb I'MAPOGHONOTHUSCKas KapTHHA,
cBOMCTBEHHAA TeM y4YacTKaM BOX0OEM3, OTHOCHTEABHO KOTODHX ¥
HAC HE MOMKEeT BO3HHKHYTh HHKAKOrO COMHeHHS B HX UHCTOTE, a APy-
THM — TaKafd iKe KapTHHZ AMNA YYACTKOB, 3aBe/IOMO 3ATPAZHEHHHIN.
B cayyae oTCYTCTBHH HAM TPYAHOH AOCTYNMHOCTH WHCTHIX, HE 3arpas-
HEHHHIX YYACTKOB JKesareJbHO IO Mepe BO3MOXKHOCTH PEKOHCTPYHPO-
BaTh FHAPOGHOOrHIECKYI0 KapTHHY, CBOHCTBEHHYIO BOMHOMY OfBeK-
TY OO €r0 3arpAsHenHA, HJH ero (GOHOBOe cocTorHie. B KoMKperHoM
caydae TaKHM (DOHOBLIM COCTOSHHeM MOXeT GHTb COCTOSHIE AAHHOro
BOAHOTO OOBEKTa, ONHCAHHOE 0 MarepHajsaMm HalIlofeHuli NPeXHNX
JIeT.

Donbiyio neHHOCTb B 9TOM OTHOWIGHHH NpeACTaBAfloT NDepBbe
raapobronoraueckye o6cNeXOBaHHA yiKe NaBHO MHTEHCHBHO IKCTAYE-
THPYEMBIX PeKk H 03ep, NpoH3BeleHKHe B Te roAH, Korja 3TH BOA-
Hele 00BEeKTH HCNHTHBAAH RPHHUMNHAJNEHO HHYK) AaHTPONOreHHYIO
HATPY3KY.

pHMEpPOM TaKuX TanpofHOJOrHYecKRX ofcieX0BaHHH MOryTcay-
HKHTe abcneanBanua p. Mockeu, npobBefennnte $. S, HURHTHHCKHM
[23, 24] ocennlo 1907 r. ot pepesnn PyGaeBo go cena Konomer m
JeToM H ocenniv 1910 r. Mexay ropoaoM 3eeHHropogom H Py6nes-
cko#t Hacocnofi ctaumuneir H C.H. Crporonosam [30] B1911—19121r,
oGcrenosawre Hona, nposegennoe H. #. Huxuragexum [22] 519111,
ob6cnepoBanie Jiagomckoro o3zepa, npeanpuuatoe A. C. CKOpUKOBHM
[28, 29 u E. H. Boaoxouucssim [11] B 1905—1906 rr., obcaegoBa-
e Hebckolt ry6m, semosnennoe C. M. Bucaoyxom [17] B 1911—
1912 rr. u ap.

Tlpu crartnctuveckoli ofpaloTKe pesyAbTaTOB aHaNH3a KOJAHYe-
CTRENHBIX TEAPOGHOAOTHYECKHX Npob HeoOXOmAMO YYHTHBATb OCOGEH-
HOCTA pacnpeAeneHus THAPOGHONTOB. Tak, NMpH MO3aMUHOCTH paclpe-.
AeJieHHA AOHHBIX MHBOTHBHIX cpeZHHE NMOKA3ATJNH. UHC/LeHHOCTR H.0HO:-
MaccChl, NOAYUeHHHE BHUUCICHACM CPeRETO apHPMETHIEeCKOTo KX 3Ha-
YeHHS, TPHBOAAT K HCKAXKEHHBIM BRIROAAM, He OTRAMKAIOLINM HCTHHHOI
KapTHHH, Halnlonaemol B BojoeMe Hiu BopoToke. Ilpumesenue cpea-
HAX PeOMeTPHUECKHX 3HaYeHHH B nogoOHblx uccaeloBanusX faer 6osee
BepHoe oTpaXKeHHe pacnpejelncHHs THAPOGHOHTOB, TdK Kak TIpH Ta-
KOM BHYHCJIEHHH CIVIaXKHBaWTCA OTAE/bIibie HeH30ekine OTRAOHEHHA
or HopMH [7, 32].
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B Hactofitige BpemMs paspaboTaHo MHOMKECTEO MCTOAOB FHApoGHO-
JIOTHYECKOT0 aHaJK3a MOBEPXHOCTHBIX BOA H JAQHHBIX OTJOMEHHH, 10
CpelM HHX JAHLIb HEMHOTHe MOrYT OHTh HA3BAHBL KOAHYECTBCHHLIMH.

NoCHeAUHM NPeXKIE BCEro OTHOCATCA METOAH, B OCHOBE KOTOPLIX
JeXHT YYeT BHAOBOIO COCTaBa HacesehHs BOLOEMOB H BOZOTOKOB HIH
OTAE/bHEX COOGILECTR, Hace/AIOMIHX HX OPraHK3MOB,

Boapuraa npHTArateqbHas CcHJAa KOJTHYECTBEHHHX NOKasaTedeh
ofbAcHARTCH eCTeCTBEHHEIM CTPEMJECHHEM HecleAoBaTened hopMyaH-
poBarh Goace 3PPexTHBHHIC KOJHUCCTBEHHBE 33KOHH A4 O0ObLACHE-
HHA Habmwpaemux apjeHuil, TonbkKo KOMHYECTBeliHWE MeToAbl OHo-
JOrHYeCKOli OUEHKH KadyecTBa BOA MOTYT MO3BOAHTL BEIPA3UTL HCCHE-
AYEMDIe HAMH 33KOHOMEPHOCTH B BHAE MATeMaTHYCCKHX QYHKHIMI,
OJarogaps YeMy 3aKMOYCIHA H NMPOTHO3E MOryT ObThE caenadn fo-
aee 3QPeKTHBHEIM H TOUHBIM cnocofoM. OJHAKO MPUMEHEHHWE STHX
MCTOJOB B NPAKTHKE TiAPOOHOMOTHYECKOro aHAJAH3a NOBePXHOCTHHX
BOJ M JAOHHLIX OTVIOXEHHA BCTpPeHAeT HEMajHe 3aTpyAHeHnHd. 3Hayc-
HHA HHACKCOB, MOJyYaembhie Bo MHOrMX LpPaKTHYeCKHX paluTax, Ha-
X0AATCSl B 3aBHCHMOCTH OT YCHJHH, 3aTpayeHHHX HCCICLOBATEIAMA.

3TOMY HHIEKCH, B OCHOBEe KOTOPHX JIEXHT Y4eT BHAOBOIO COCTaBa
nacefleHHd, 4acTO HCCYT HA cefe NEHaTh HEKOTOpPOro poja cyObek-
THBHOCTH, 00ycaoBaeHHol cheLKanu3aliell HecdegoBaTend, C OAHOM
CTQPOHH, H YPOBHEM KBalH(QHKaUHH H NpHACKAHHA HCCAEACBATeNd, C
Apyrofi. 3710 CTaBHT AOBOJIbHO BaXKHYIO M TPYAHYIO mpobueMy co-
NOCTABJIECHKA [AAHHBX, BHIMHCJACHHEHIX pPa3fAKYHBIMA HCCAELOBATENAMH.
Hpannunuwaasio unasg npoGaema — npoGiaemMa OHTOJOTHYECKOro NJa-
Ha — BO3HHKAeT OPH 3KOJOrHYecKod HMUTepNpeTallHH HHASKCOB pPas-
noo6pasus, HanpuMep NPH MOMNHTKAX YCTAHOBHTL NpPUYHHHO-CACACT-
BEHHYI0 CBH3bh MeXJy pasnQobpasueM H YCTOHUHBOCTLIO 3IKOJOrHYC-
CKHX CHcTeM, Jrta npobieMa AeTePMHHHPOBAHA TeM, YTO NMOMYJAALHH
pasHHIX BHAOB MHBOTHBIX OPTaHH3MOB MOTYT OTJHYATHCHA APYr OT
Apyra cCTenmeHbio 2KoJorHueckofi mosupyuxumonaapsocth [1]. Ipu
pacucTe Ke HIAEXCOB pasHooOpasHd NONyJAKUHH, TNPHHUMIHAJIBIO
OTJIHYZIOWHECA MO CTENEHH CBOGR 3KOJOrHYECKOH ModHpyHKUHOHANL-
HOCTH, INOJHOCTBIO LPHPABHUBAIOTCA APYL K JAPYTY, Kak eCan Gul
OHM 1PHBHOCHJIH OJHHAKOBHN BKJNaj BO BHyTpeiHee pazHoofpasHC
K3y4aeMoH HaMH 3KOJOrHYecKoH CHCTCMLL

Koulienuus KOMTPOJAS BOA_ 00 NOKR3aTCAAM pasHoobpasus I0A-
BCPraeTCs COMHEHHIO M C APYrHX TOUEK 3PEHHA. 3arps3HEAle — TOMb-
KO OHZ2 H3 BO3MOXHHIX MPHYHH CHHKEHHY BHIQBOIO—pasHeobpasns:
3HaveHHe HX Hd OBHOH M TOR e CTaHUHK NPH OAHUX H TeX XKe
YPOBHAX 3arps3HeHHs, NPH OJHOM H TOM JKe KauecTBe BOABl HCIL-
THIBaeT CHALHEE KoJeGaHAMs mo cesoHaM roja. OHoM W3 NPHYAH
TAaKHX KoJebGanufi Moxer ObTh, HaNpHMep, ce30HHaA AMHAMHK2 Bhi-
AeTa MMAro HaceKoMHX. Huaekce pasnoobpasHs 32BHCAT 0T .OAHO=-
poasocth Guorona [15]. Toabko Goabiioe pasuoobpasue coobllecTs
MoXeT ObT:™ DIHO3IHAUHO HHTepIPETHPOBAHO NpPH OUEHKE KauecTBa
BOA, u0o Manoe pazHoolpasve MoXer HalbMOAATBCA KaK OPH_XOPO-
WeM KayecTBE BOJ, TAK H B Cayuae OONBIUOro 3arpasnenns. B cayyae
3ATPASHRHHA BOAHOH CpPeAbi OPraHAYeCKHMH BEULECTBZMH M 3BTPOQI-
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pOBUIHE KOUUCNUHE pa3noofpa3ns BoolUle cnopnd, NOCKOALKY NpH
iMenenHn TpodyHOCTH Boanore o6bLekTa pasncobpasiie OmHIX Tax-
CONOB MOXKET YBeJNYHBATLCH, & APYTHX — YMEHbLIATHCH [33].

3 CBE3n ¢ BHINEOTMEUEHHBLIMH OTPZHHYCHHSMH KOJMYECTBEHLIE

MCTORE OUEHKH Ka4ecTBA BOJ H AOHHBIX OTNOKERHH, K COXKaNewio,_
le NOJMYdHJn JGCTATOUNOro pacnpocTpaHenHs B npakTHke ruApotuo-
JAorpyeckoro adaan3a.” IlocaegHee Bo MHOTOM CTHMYJHpYeT paspa-
HOTKY cpaBulTEABHHX CHCTeM OLEUKI KavyecTBa BOA H AOHIBIX OT-
AoMEHHH, 3aHUMalOUINX, B ONPEIRACHHOM CMbicHe, TNDOMEXYTOYHOE
IONOXKEeHEE MeXIy KOJHYeCTBCIHEIMA H KayeCTBeHHBIMH METOAaMH
OICHKH. DT "CHCTeMBl NMO3BOAAIOT paclioNaraTs B KBaslCePUANbHOM
HOPAOKE BCEe HCCMeAYeMLle 3KOJOTHYECKHE CHCTeML! Bo Bcem Iabuio-
JACMOM [JHana30HC AauTPONOreHIHX Bo3felcreifl, XapaxTepHuIMII
ICPTAMH TAKHX CHCTEM HBJARIOTCH TPAalU3HTHBIBIE ACHMMETPHHECKNC
OTIOWEHA MEXAY .TIKJGHMI[ HX YAeHaMH PasfiHUHBIX CJOEB KBA3HCC-
[PMANBHOTQ NOPAAKA H 3KBUBAA€HTHBRIE OTHOWUCIHHA, T. €. TPAHIHTHB-
Hide H CHMMETDHUHHE OTHOWEHHA MEXAY JIOGHMK uJellaMi OAHOrO
cnod. OTMETHM, YTO B CaMBIX PaHHHX CPaBHWTEJbHHX CHCTEMax olen-
KH KayecTBa BOJ M JOHHHIX OT/IOXEWHI KBasHCCpPHANBHOE PACTIONO-
AiellHE YJEHOB 3KOJOTHYECKHX CHCTEM MNPOH3BOAMMOCH [0 OAHOMY
napameTpy., B nociearce BpeMs NOJYYalOT PacnpoCTPaHEHHsA CHCTE-
Mbl, B KOTOPBHIX KBa3HCEPHAAbHOE DaclofoXKeHNe YjleHOB 3KO/IOTHYe-
CKHX CHCTEM HEe MOoXer OMTh AQCTHMHYTO NO OXHOMY Mapamerpy, a
JlocTdraeTes nmo ABym H Oocee mapamerpam [2]. Tlpumepamn Takux
cHCTeM MOTYT CHYXKHTb OnOTHYCCKHe uHiexch p. TpewT, paciunpen-
une GHorHyeckuWe MHAEKCH, Hifiekc BepHo n Tagdn, oukn Yenpaepa
i GuorTuyecknl mujexc Uarrepa.

IIpu odopMmnerun oTUeTOR Pe3y/ABTATH aHA/l2a KeNaTeNbHo
NPEACTARMATL B BiJie AHATPAMM H LHKJAOTDAMM, NOKA3HBAIOUIHX IPO-_
UEHTHOE COOTHOMIEHHE YHC/IEHHOCTH M GHOMAcCH OPraHH3MOB PYKO-
POAALNAX Tpynn BogHHX coofuiecre [10]. B1o naer ueTkoe mpeacras-
JCHHE O_CNEUAQHINOCTY XOMAJIEKCOB OPTAHUBMOB, NACeASOMHAX HC-
gt 4% ~
C/e/lOBAHHHEe YYaCTKH BOJ0EMOB, Takie LUNRAOIPAMMEL, HaneceHHHE
Tla KapTocxeMpl BOAOEMOB H BOILOTOKOB, ABJAKT UAIVIAAHYIO KapTHHY
CAHHT2PHO-0110M0THYECKOTO COCTONHHA BOAOEMA.

B 3axknioucHHM cliefyeT OTMETHTb, 4TO B cHcTeMe ['uapoGHoioru-
#eckofl cayKOu RabaodeHull H KOHTPoAA moBepxHocTiHX Bog CCCP
NPHAAT KAacCHGMRATOpP KayecTBa BON, COAepxamiyl 6 Kknaccos
(rada. 1.1). Knace poa onpedensieTrcd Ha OCHOBAHHH JaliHHX O CO-
cToRHMN 3000eHToca, NepHPHTOHA, DHTONNANKTOHA, 300MJAHKTOHA Il
(aKTCPHONJ2HKTOHA B TeX cayuadx, KoTAR ITOT NOKa3aTedb HCMOJbL-
1YeTCA.

OKoHyaTeNIbHas SKCMEPTHAs OLEHKA KauecTBa BOJ OCYLIECTBASeICH
¢ y4eTOM JPYruX BaXHeHIIMX MOKasarelel: YHCJIEHHOCTH M GHOMAacC-
¢l OpranHsMoB, of0Ilero MHCNa BHAOB, COOTHOMIEHAS pPasHYHEIX
rPyIn OpPralH3IMOR B OTACNBHBIX COOOIIECTBAX, COCTOAHHA MaKpodH-
TOB, HHTCHCHRHOCTH NPOAYKUHOHHO-AECTPYKUHOHHKX NPOUECcCOB, ak-
THRHOCTH MHKPoGHOAOTHMecKHX npouecco. Qflllasi OUEHKa KauecTsa
#OJl B KaXKZOM KOHKPeTHOM c/1y4ae Jaefcs N0 COBOKYMHOCTH THAPO-
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(NONOTAYECKNX MoKasaTenefl ¢ yyeTOM 3IKOJNOTHYECKHX W 3goreorpa-
ipintecknx ocobennocrefi BoaHoro ofbekra. [Ipu 3TOM npHHHMaOTCR
no BIMM3HHE TaK#Ke H 0COOCHHOCTI 3arps3HEUHA PA3AHUYHBIX GHOTO-
OB, Ha Y4TO MOTYT YKaablBaTbhb pPasiuuyHs MoKasaTedel [TaHKTORIBIX
1 OCNTOCHHX COOOIIECTB.

Taara 2. METOAB H3YYEHHA MAKPO300BEHTOCA

[1pu koirposie Kauecrsa NOBEPXHOCTHHX BOL NPOBOAMTCH CTPYK-
1ypuBill anajau3 nonyasuuil, OHOLEHO30B AOHHEIX (GEHTOCHHIX) opra-
1n3sMoB, BuioBolt COCTAB H KOMHYECTBEHHOE pasBHTHE OHOLUEHO30B
AONNBX TPFaRli3MOB 11aJeKHO XapaKTEPHIYIOT CTeNeHb 3arpA3RCHUA
FPylITa B NPHAVNAOLO CJIOA BOARL.

Coctas GHOWEN030B OTHOCHTEABLHO MOCTOAHEH 110Ka OH HAXOAHTCH
B YCAOBHAX, B KOTOpsIX OH copmupoBan. B ZocraTOYHO UHCTHX BO-
A4X JOHHHE C0O0UIECTBA B XOPOLIO a3PHPYEMBIX YyuacTKax IHA Xa-
PUKTEPH3YIOTCS BLICOKMM BMJIOBHM pasHooOpasHeM, 4TO CBHAETeNb:
CTHYET O HOPMAJBHOM COCTOfIIMK BOXHON 3IKOCHCTeMH. B 3arpasuen-
HIAX BO1OCMAax BHNAAZIOT TPYNNLl XKHBOTHHX, HanboJee UYBCTBH-
TCIBHBIC K OTACABHEM  3arpA3HANOILIIM  BEilleCTBEM. HPOHCXOHIIT
IAOH3MOHEHIE COCcTansa OHOLCHO30B, HHOMJA KaTtacTpodiyeckoe, opi-
Bodsillee K 3aMEHC €ro JIpYrHM COCTABOM.

OprannsMu 3000eHTOCa 3aHHMAIOT B BOAOEMC /BA OCHOBHHIX OHO-
101a: TPYHT (MOBEPXHOCTL H TOAHLY) H pACTHTeabLHOCTR. [loABHXKubE
OPradH3MBl MOCYT OTPLIBATbCA OT HOBEPXNOCTH cyf(eTparta 1 naasaTh
B BOAe, 3aHMMas TakWm obpasoM TpeThil 6HOTON--ROAHYIO TOJIMY B
npeaenax NPAJOHHOIQ CAOA BOAL AN BOAHOrO NPOCTPaHCTEA B 3a-
POCRAX MaKpoQBTOB.

HexoTopuie BuaBl XHBOTHWIX MOryT oONTAaThL B KaXAOM H3 Tpex
GHOTHIOB H HAXOAMTHCA B Pa3HBIX YCNOBHAX 3arpa3ueHus, no-
CKOJIBKY FPYHT B DfJe CAyyaeB 3arpAsHEH cilJbHee TOANIMH BOAWL
Cam ke TPYHT B npubpexHolt 30He I Ha ray0lMHE MOMET
CO/IepIKaTe PAa3JHYHEie KOHLUEHTpPaUWM H BHAH  3arpasHMOINMHX
BCLIECTB.

Opyans noBa H HeKoTOpHe Meroan o6paGoTKR colpanHHX H3
asHEX 6HOTONOB GEHTOCHBIX OPrauH3MOB PAINKHUAIOTCH, MOITOMY Mbi
NnacM pasjenbHOE onucaune MeToioB cOopa ® ofpaGotsu ofuraTenelh
rpyira, dayHu 3apociefi H KaMmuell, a Takke GeHTO(ayHH ¢ HCKyCCT-
BCIHO BREAEHHKIX B BOAY Cy0CTPaTOB.

3oo6enToc BHYTpPEHHHX BOJOEMOB YCJIOBHO ACJAT HA TPH TPYNNH,
UCNOBHIBAACh HA pasMepax XKHBOTHHX: 1) MaKpobegToc — Gojee 2—
3 MM, 2) mezobenroc —0,6—3 MM, 3) MEKpoGenToc — MeHee 0,5 MM.
{pu Taxoii cxeme JeMieHHA B MaKpoOCHTOC TONMAnalOT KPYNHLE Op-
FIMIMIMET, HalpuMep ABYCTBOPYATHE MOJNIOCKH, AUYHIIKH XHDOHOMEZ
mocheminX  BO3pacTOB, NMonoBo3pessie ocolu oaurnxer. MeaoGexToc
00Te/LitHAeT KHBOTHLIX, KOTOPHE C POCTOM NEPEXOAAT B COCTAB MaK-
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podayHu, a TaxXKe PasMEPH KOTOPHX H BO B3POCHOM COCTOSHHH HE
NPEeBHMIZIOT 2 MM,

CGop opraHE3MOB MaKpo- H Me306eHTOCA OCYLIECTRAACTCH OJRHME
OpyAHsIMH N0Ba, a obpaGorTka mpo6 NPOH3ROAHTCR OAHOTHIHEIMH Me-
TOA2MH, KpOMe NPOMHBKH TPYHTa Uepe3 cHTa C pasHoll sueefl.

MukpofGeHTOC BKIOY2€T MEJIKHE OpPraHHIMH, [PeACTaBJAeHHHE
riapsHM 00pasoM NPOCTEHIIHMH, KoJoBpaTKamu, TYpOelnspHAMH H
racrporpuxamu. [TonnouweHHsli yuer srofi QayHe TpefyerT cnelualb-
HOH MeTOARKH c60pa u, r7aBHoe, o0paloTKH «XKHBHX* (He 3aHKCH-
poBaHHEIX) mpo6, TaK KaK MHOTHE OPTaHH3MEL NpH (hHxcalHH Aedop-
MUPYIOTCA HACTOJNBKO, YTO -3aTPYAHMETCS X OnpeAeJeHHe,

Jasa menefl KOHTpoad KadeCTBa BOAH! [0 NOKasaTensiM 3000eHTOCA
B HacToAllee BpeMa AOcTaTovHo OTOEPaTe Npolbl OPraHHAMOB MAK-
pobenToca, NO3TOMY MH Ile TPHBOAMM ONHCAHHE MeToaoB cBopa H
obpaloTKH Me30- H MHKpobenToca.

2.1. AOHHAA $AYHA

2.1.1. Mertonsi orGopa npob

2.1.1.1, dayna rpynra., OCHOBHHMH OpyZHamu c6opa HA KONH-
yecTBeHHHH aHaaHa JOHUMX G(ecno3BOHOUHHIX — OGHrarenclt noeepx-
HOCTHOrQ CAOS H TOJLIM TPYHTA — ABJASIOTCA JHOUEPIATENHM Dasany-
HBIX CHCTEM. YHHKBEPCAJBHOrO AHOYEPNATeNs, MPHrofHOTO XA pabo-
THl Ha BCex Tumax rpynTa, Her. ITosToMy peKoMeHAyeM HECKOJAbKO
KOUCTPYKLMIT AHOWepnATe/edl, KaXJas M3 KOTOPHIX NPHMEHAETCH AAf
or6opa mnpoG TpH oONpeAeJEHHOM XapaKTepe AOWHHMX  ocal-
KOB.

Ha MArkHx HJINCTHIX IpYiTax NPHMeHAETcs KopoOouHHHA AHouep-
natenb JkMauva-—bepaxa (puc. 2,1) Ha Tpoce HJH ofJerdyeHHas
Mozeab xosiieporo Auodepnatens ITerepcena (puc. 2.3). Jdaa pabor
Ha BOOOXPAHANHIZX YA0OHa MoAutpunuposayHag B HucTHTYTE BHYT-
pernnx son AH CCCP Mogenb pHouepunarenss 3kMaHa-Bepaka, pa-
Goraloulass XOpOHMIO Ha JAOBOJBHO NMJAOTHLIX TPYHTaX H NPH BOJHEHHH
(puc. 2.2), Ha oueHp MATKHX HIaX, HanpuMep B npodyHzanau osep,
Aiouepnaten]s IJxmaHa — DepiiKa onmyckamT OYeHb MEAJICHHO, KOHT-
POJNPYA TO HATHMEHKIO TPoCA AOCTHXEHHE AHA, C TEM, 4TOGH NMpH-
Gop He 3apblBaicAi B TPYHT. JIyulllde pesyAbTATH MOJYY2IOTCA NPH
KCHOJIb30BAHHH JHOYepnarTeds Mofesau DbDopyukoro ¢ BHCOKUM (A0
40 cM) xopoOOM, MpPHYEM Ha KOpnye ciaeAyeT AOGABASTE OTDaHHYU-
TeAb CAYyOMHH NOTpPYyXeHHd npHOOpa B rpydT B BHIe DelleTgaToi
PaMHL

B pekax Ha necuaHHHX TpyHTax or0op OCYLIECTBJSETCS RHOUCP-
nartesem Ilerepcena ¢ majnofl nAOWaARI0 3aXBaTa.

Ha nnoteeix H oco6eHHO HAa 33JePHOBAHHHX [PYHTAX CJAEAYeT
NPHMEHATb YTSIKENEHHY® MOfeah JHouepmatena [letepceHa, HJH
nHouepnateds «Okean» {puc. 2.4}. DTH THOIH MioyYepmarened, pabo-
Taomue §e3 MOCHJBHOTO IPY3a, YAOOHL! AAs paboT Ha BOAOXPAHHIH-
Ulax Aaxe BO BPeMs CHABLHOTO BOJHEHHS.
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Puc. 2.1, Jnouepnz-
Teab Jxmana-Bepioka.

Prc. 2.2, Heouepnarens JKMa-
Ha-Gepaxa  {MOZRHUHDOBAH-
Hag Momeds).

[lepeuncaenisie BUAN AHOUepRaTeneli NpHMeUdlOT JAAsA  oTGOpa
npob ¢ KOAKH ILIH KaTepa.

Cnyck H noxkeM obserdcHnuX MoAcaed AHouepnatenefi ¢ nao-
liLaapio saxsata |/40 M2 Jyyme BRIMOJHSATE ¢ TIOMOIUbIO MEXaHHYECKOIi
JA¢0COKH ¢ JIOAKY, HO MOMNC OTOHpaTh npoBH, YACPKHBas AHOTEp-
naTeNb PyxaMmH. YTHAKEACHHHIMH U OGuJbMIHMH MOAeJASMH JHOYEpna-
roaed (momaAn 3axeata 1/26 m?) pafoTawT TOABKO NPH HOMOLLN
HIRKTPRYECKOH e AKH ¢ CYNHA,

B npn6pexuol 3zone BOJHHX 00BeKToB Ha IMyOHHAaX A0 2,0 M
AaA orbopa GenTOCHLIX npol MPHMeldIoT NHOMEPHAaTeNH, OMYCKaeMEC
g wrranre, 310 KOpoOGOUYHE{ jJHOoYepmatent JaloJg0UKOre ¢ @OAO-
napaelo saxsata 1/40 w3, paboTalomuli Ha OTHOCHTENBHO WMATKHX

Pue. 2.3, ,EEanepn'aTenh Metep-
ceHa.

Pee. 24, [JeEouepma-

Teb  IleTepeena (Mo«

AEQHIHPOBAHHAR  MO-
JeB) .
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rpysTax, H® TpyOuaTHi JAHOdYepHaTeap Mopayxati-Doatosckoro
{1/20 m?}, xoToptiM oTGHMpalT NPoGH HAa NMJOTHHX 3aJAEPHOBAHHEIX
[NOYBAaX.

TpybuaTui#i adovepnaTeah Takxke yao6en nng c6opa OpraHHaMoB
Me300eHToca, TaK KaK B oT06panHod npobe coxpaHseTcs HEHapyilen-
HbIM BepPXHHMH CAOA rpyHTa H NPHIETaOWUA CloH BOAML

Jdns c6opa KpYNHHX OPraHHsMOB, TakHX, KaK JBYCTBOPYaTHIC
MOANKCKH, Ha MEJNKOBOAbE MOKHO NPHMEHATb PaMKy, OTPaHHYHBAK)-
IYI0 yYacTOK jAHa, maomansio 1 M% CTeHKH PaMKH H3TOTaBAHBAKOT
H3 AMCTOBOTO MeTassa BhicoToH 3 cM. [o yrmaM BnagHm metamin-
YeCKHe WHAH RAH TBO3AH AAuHOM 3—5 cm. Pamka Haknajupsaercs
Ha TPyAT, H ee NOJIOXeHHe (PHUKCHPYeTCs NpPH NOMOIH BARaRAEHHLIX
B TPYHT WHNOB. B mpejenax orpadvyesHOrc paMKoR fpocTpaHCTBA
KPYIHHX XKHBOTHHIX BHIOHPAIOT BPYuYHYIO, NIONyueHHEI MaTepHaa npo-
CYHTHIBAIOT HA MECTe, HeCKOJ/IBKO 3K3eMMIspoB (GHKCHPYIOT (opMasi-
HOM JJIA YTOYHCUHA BHJAOBOTO COCTaBd, a OCTadbHHX MOJJIIOCKOB
803BP aLLIAIOT B BOJOEM,

Ha rpy0uHax, HegocTynHbix Ansa cOopa BpPYYHYiO, KPYNHEIX Max-
pubeciio3BOHOYHBIX OTIABJIABAIOT AHOYepHaTeldMH Ooablofi naowa-
au ceuennd (0,0 M%) wrm OGepyr Goxbllee YHCAO NPoG, a JIPOMEIBKY
CPyNTA NPOBOLAT Uepe3 CHTa C KPynHOR sveedt (He MeHee D MM).

Mecta ordopa npol (cramlHH HJIH BEPTHKANH) DacnojararTcs B
Jipepenax DasHBX “OMaTonoB. Hmcao cTaWumd 3asHCHT OT xapakrepa
"7 KoauyecTBo 0TOGpakHHX Mpol Ha CTAHUMH MOXKer GLITH pasiuy-
HBIM B 3aBHCHMOCTH OT CTPYKTYPH TPYNNHPOBOK 3000eHTOCa M mJjo-
A4 3aXBaTa IPYHTA AHOUEPNATEJAAMH, HO AO/KHO OHT: AOCTATOY-
MBIM JAJs TIONYYEHHA CTATHCTRYECKH XOCTOBepHoro MaTtepuasa, [lpn
oT6ope npo6 AHOYEPNATENAAMH ¢ INIOIIAABIO saxeata 1/20 m? caemyer
fpaTh He McHee UBYX BHIEMOK, a NPH MeHblleA NJaomagy — HE MeHee
YeTLIPEX-IATH BHIEMOK,

OtGop npo6 anouepnarefieM MPOROJAT ¢ 3afKOPeHHOHN JOIKH MM

cynia. Cuauana H3MEpAIOT MyOHHY: HAa MeJKOoBOAbe Pa3MEeuCHHHIM
wectoM, 8 GoJee FAyOOKHX MeCTax PyYHHM JOTOM (pasMeueHHHM B
MOKPOM COCTOAHHH TPOCOM € TIpy3oM), B ciyuae nDpHMEHeHHA Je-
GeaKH Asd cOYCKa H NOABEMA JHOMEPNATEIH OOHYHO HCNOJB3yeTca
6a0K-cUeTUBK, TOKAa3HLBAIOWHA AJHHY JepKallero JHHOYEpIaTens
1pOCa,
Tlpr orGope npob Joaka HAH CYAHO ROMKHEI OLIThL OPHEHTHpPO-
Baye!l TakuM olpasoM, yToOW Bo BpeMsa Apefida Tpoc ZHOMepraTeas
He 3aHOCAAO0 NOJX KOPIYC CYAHZ3, YTO MOMCT NPHBECTH K NpexXaespe-
MEHHOMY 3aRpHITHIO nprGOpa.

JHouepriaTeab oNycKaercsl TJIaBHO B OTKPHTOM cocTosHHE. [o-
CTIDKEHHE WM JHa O0GHapyKHBAeTCA 10 Oc1alAeHHI0 HAaTAKECHUA TPoca.
B 3aBHCHMOCTH OT KOHCTPYKUHH AHOYEpPNaTeNs NMPOH3BOAHTCH 3aKpH-
THe mpuGopa @ 3aXBaT onpeAencsHoro ofbeMa rpyHTa. 3areM Haun-
HawT noAwreM npubopa. HHouepnaTeab ¢ oTOOpAaHHEIM TPYHUTOM NO-
MEULAIOT B 723, KIOBETY, AWMK HAH Ha NPOMHBATeNLHHA CcTaHOK (HA
KPLIHIKY)}, OTKPHEBAOT €ro, H PyRT JHO0 CMHBAIOT CTPyell BOAH B

21



OTHEDCTHE KPHILIKH Ha CHTO NPOMLIBATENRHOrO CTaHxa, Jilibo caerxa
NPINOAITHMAT HAaa NPueMHOH eMKOCTLIO, OCBOGOMKAAS AHONUEpNATElb
vr rpynra. OcTaTEM IPYHTa Ha CTeHKAaxX NpHOopa CMHIBAIOT B OC-
nunkyio npoby.

Ecsn oTo6paHHEE rpyHT 3am0JHAET AHOYEpHaTeNh He MOJAHOCTEHIO,
0 upoby ue yuHTHBAlOT K orfop nosropsioT. M3 sabGpakosanuni
npobul MOXKHO oToGparh oGpasell 'PYHTAa A/A DPOBCAEHHS MeXaiuve-
CROTO aHaJH3a JAOHHBIX OTMIOXKeHHH. [na Tex XKe Uejedl TIpH Hop-
MuMbLHO oToGpaHHo$ npoGe nepel NPOMHBKOH TpyHTa OTGHPAIOT He-
OoJbILOE KOMHYECTEO TPYHTA U NOMEIIatloT B GaHOUKY.

Xapaxrep rpyHTa onpejessieTcd Ha KaxAoB craHUHH, rZe NPOH3-,
nopuTcs cfop RoHHOH (aydH, THN AOHHEX OTJIOMKCHHA MO LaHHLIM
MCXAHIYECKOTO aHaNM3a ONpefeasieTcd CNeUHaNHCTaMH B AHANNTI-
neckitx saGopartopusix. Jas atux uesefi oro6paHHBIA IPYHT BHCYLIN-
BAIOT Ha BO3AyXE HAH B JI060M TEmaoM Mecre,

HenocpeacTeeHHO Ha BOAOSME MOKHO TNPHOAHSHTENLHO OTpee-
JdI1h THI ZOHHHX OTMOXKEHHHA no caeaywomesl wkane:

f) KAMEHHCTHH — JHO MOKPHLIBAIOT NPEHMYLIeCTBEHHO KaMHH,

KaMeHHCTO-TIeCHAHRI — cpelll OTHeIbHHX KaMHefi ¢CTL YyUacTKH
OTKPLITOTY MCCYAHAro TPYIITa,

1, MecyaHnlk — nmpeobJaiaeT NecCK, HapeAka BCTPEYaloTCda KaMHH,
¥, 116CYaHO-HIHCTHIT — NECOX HACTHYHO HAH ROJHOCTHK) MOKPHT HJIOM,

HAHCTO-NEcYalibill — KA siBAfeTca mpeobnapatowmedt ppaxunefi, npy
PUCTHPAHHK MEXY NaJbUaMH OLIYIMAGTCS NPHCYTCTBHE NECKa,

& MIHCTHH (WN)— MpH pacTHPaHHH MeXAY MadblaMH HE OlyImaeTcs
IPICYTCTBHE NEeCKa,
[MEHHCTH® — NPH PACTHPAHHK oOMYLAETes] MAACTHYHOCTD,
¥ 3aJeploBaHNbe NOYBH — B HCKYCCTBEHHEIX BOAOCMAX.

OrGop npo6 aA KaueCTBEHHOTO _aHAJH3a MOXHO RPOK3BOLHTH
TuXKe AHouepRaTe/IAMH, a Takke ckpebkaMu (pmc. 2.5), nparame B
I'PanaME pasiMyHON KOHCTPYKUHH, MpPHueM CKPEGKOM 00AaBJHBAIOTCSA
10JbKO MENKOBOAHLIE YU2CTKN BOACEMa, a IparaMH Kax MeJaKoBojd-
likle, TaK i MyGOKHE Y4acTKH.

! el

Pae. 2.5, Crpebox,

TlockoabKy cKpeGOK ABJSIETCA OPYAMEM JI0Ba, KOTOPHR oO6H4no
H3rOTaBANBAKT B NOJCOOHEIX MACTEPCKHX, NPHBOAUM ONHCAHHE €ro
HeSA0KHOR KOHCTPYKIMH. COCTABHHMH YacTsiMH Ckpefka dpasioTcs
okpyraas B BepXHEA YacTH HAH NOAHOCTHIO KBAaJpaTHAs® paMKa cO
cropodolt 20—30 cM ¢ MPHKDENJIEHHON K HHXMCHEMY Kpalo Nnoj yraoM
45° sartouennok craasHOW naacTHHKoR 2—--3 cM mmpwuHo#h. Pamxa
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gacaxusaerca Ha weer ganeoli 1—1,6 M. K pamxe npulllnBaercs
OKpYr/bifi B KOHUEBOH YacTH MeIIOK, KOTOPBIF COCTOMT H3 IWIOTHOM
MPoYNOi TKAHH JJAs NPHKPENNeHUA K o0pyuy M MEeAnHHYHOrQ rasa
Ne 23 B KOHUEBOi yacTy. Takoll cKpeGOK MOXKeT OAHOBPEMEHHO CJy-
HKHTh 4 caukoM-mpoMbiBankofi, OQHAKO MEIIOK H3 MEJLHHYHOrO rasa
6picrpo u3HamupaeTc. [loaTomy Mewok Ans ckpefKa MOMHO H3ro-
TOBUTb 13 OoJiee NPOYHOTQ Marepuasna, HampHMep H3 KarnpOHOBOCO
raza Mo 10 nas gmaxe u3 poroxku. [lepex npuxpensenneMm Meilika
pamMKy ckpeGka ciaefyer u6MoTaThb Y3KOH JGHTOH H3 NJAOTHOH TKaHH
ANA YMeHbIIehHs TpeHHs Mellka o pamky. Ha HHXHeH uacTd paMku
KA MPHKPENACHHA Mellka HeoGXOAUMO NPOCBEPJHTb OTBEPCTHS, TaK
KaK LIHPOKAA peXKYUla#d TPYHT NJAACTHHA HE NMO3BOJAHT DPHIHTE Me-
LIOK HEllOCPeACTBEHHO Ha PaMKY.

Ot6op GeuTocHrX mpu6 JparaMH H TpadaMd CJaeAyeT OrpaHdvH-
BaTbL, 0COGeHHO Ha MEKOTOPHX BOJIHBIX O00BEKTaX, C LEJbI0 COXpaHe-
nHA GHOLCHOI0B AOIHBIX O6ecio3BoHOUHMX, Jlydlle NO BO3MOKHOCTH
MPHMEHATEL Alio¥epraTeaHd H CKpelKH.

[TpomsiBka molwiToro AnoYepnarteqaeM FPYHTa IPOBOAMTCH HA Bo-
aoeMe cpasy nocie or6opa mpo6. Ha npakTHKe HCUOAL3YIOT HECKOb-
KO METOJOB pa3jeNelHs IPYHT2 W opraHasmos. Ilpu pabote ¢ Godb-
wnMH ofneMaMy npo0H NPOMEBKY FPYHTAa OCYWIGCTBAAIOT Ha(TaHke,
KOTOPHA COCTOHT M3 JAePEBAHHOr0 Kopnyca ¢ HaGopoM ALUMKOB-CHT.
Pasmepnl ctanka onpeaenswTcs o06bemom oToOpaHnux npob. Ceepxy
ita CTaHKe NOoMeulacTess cheMuas Kpbillika ¢ GopTHKaMH 10 Kpaw JAas
lpHeMa TPYHTa M3 XZHOYepHAaTesd H ¢ OTBEPCTHEM B CCPeAHIe Kphill-
KH, 4epe3 KOTOpoe IPYHT CMBIBAeTcAa Ha BepxHee cnro. [Tocse cMmpiBa
rpyHTa ¢ KPBILUKIE l1a CHTO, KPHIUKY CIIMMAIT K H3 COAEPAKIMOro
Ha BepXHeM CHTE BHIOHPAKOT KPYMHBLIX MKHBOTULIX, 4 TaKXe Kamily,
OCTATKH PacTHTEABHOCTH H JApyrue KpynHnie oOBEKTH, KOTOpPHC Co-
XpansioT Afs moclexywllero ocMotpa. Ocraplinfics TPYHT OPOMH-
BAIOT HEeCUJbHOH CTpyell BOAM H3 UNIAHra BO HMabe:kanue MMOpYH Op-
raiKsmoB TakHM olpaszom, YTOOH 'Yepes OTBEPCTHA BEPXHEro CHTA Ha
BTupoe MonajlM OPraHuaMbl MakpoOeHToca, A NHKeJeXauiee CHTO
OpraHusMbsl Me300eHToCca, a OCTaTOK NpPOSH CMBIBAeTCH B NMpHeMHbIH
AWHK HAH 3a GopT. TakuM 06pasoM NPOHCXOAMT pasiefieRue OeiiTo-
HOCHBIX Opralli3aMoB no pasmepHuiM rpynnam. Taxof cnoco6 mnpo-
MBIBKH MOXHO MPOBOAHTb HAa KPYMHHX BOAHHX 0OBeKTax, rme oréop
npof ocyliecTeJssieTcs ¢ cyaHa O0JbIIHMH AHOUEPHATENAMH, a OeHTo-
tayHa npeAcTaBJeHa B OCHOBHOM MOJJIOCKaMH, PaKOBHHM KOTOPHX
He MOBpeXKAaioTcd NPH NPOMBIBKe Yepe3 MeTaJnHieckHe cHra. Ha
TeX Y4acTEaxX KPyNHHX BOJAHLIX 06beKToB, CAe GenrodayHa COCTOHT
B OCHOBHOM H3 UJHrOXeT H JHUHHOK XHDOHOMHZ, @ 0T60p TpPOBOANHTCH
TaKkKe ¢ cyana GOJbIIMMEH AHOUEpNATeNAMH, PeKOMEHAyeTcs Ita Npo-
MHBOYHOM CTaHKe IPOMHEBATb TPYHT JHLIL HA NMepBOM CHTE ¢ KPyl-
HOf sAyeell AJA OTHAesileHHA KPYMHBIX HKHBOTHHIX H JPYTHX OOBEKTOB,
a OCTAaTOK MPOMLIBAThH BECh CPa3y WK YacTAMH la CHTaX H3 MEeJbHHY-
Horo raza Ne 23. CHTO B BHAE MCLIKA NPHKPEMJAETCA K YETHPEX-
yroaolioll pame, KoTopasi ylepHBaeTC! BepeBKaMu 3a GOpPTOM CYAHA
It MOXeT OHTbL LOAHATO AC YpOBHA 60pTa JAS NpHEMA CPYHTA HJH
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UlyIWEeHo B BOAY HE MeHee 4eM N0 TNOJNOBRHH MEWKA AJf NPOMBIBKH,
1§¢00X0ZHMO C/ICANTDL 3a YPOBHEM INOTPY:KEHHS CHTa B BOAY H H30e-
rarh 3aNNeCKMBAHHA BOAH CBepXy, HMTOOH JXHROTHEHE He OHJAH BL-
MIITH M3 MellKa. CHTO CiaeiyeT clerka NPHOOJHHMATE H OMYCKaTh,
YrofH YCKOPUTR H YAYYLIHTL Npollece pasAeneuHs TPYHTA H Oopra-
11I3MOB,

Uepes Takoe Ke CHTO TMPOMBIBaeTCS 3a GOPTOM rpyur mpH oTGope
ipol MansiMe geouepnaTedaMu ¢ JaoikH. [lpn atoM cuTo MoxHO
AupXKaTh B PyKax,

JAAg NpOMBBKH 1e6ONBIIHX KOJHYECTE rPYHTAa HCHOJB3YIOT He-
GoJblliie CAYKH-TPOMHBAJKK (guc. 2.6), cocToslIHe H3 MeTAJJHue-
vroro ofpyda auamerpom 20—30 ¢M, K KOTOpOMY NpRINHB2eTCH Ta-
KOil e MeIIoK, KaK y ckpefxa.

Puc. 2.6. Cauok.

Has suGopku dayusl g3 rnceeuanoro rpyeta npoby nepex upo-
MEBSKOI nojseprawT ormMyunbanmo. Jas sroro upoly moMemamT na
JAHOURPNATENSA B TA3, CBCPXY HAJHMBAWOT BOLY A0 MOJOBHEH TAYyOMHLI
rasa. Pykodl BoJa ¢ TPYUTOM UPHBOAHTCA B COCTOAHME ABHIKEIIHA
TaK, YTo0HM TIGANATL B BOXY KMBOTHHX. He maBag MyTH W opranes-
MaM CecTh Ha AHO, BOAY H3 Taszd BHJHBAKT B CAYOK-IPOMBIBAJKY C
MEIIKOM H3 Fa3a COOTBETCTBYIOLICIO HOMEpa s MakKpo- H Mc3nfieH-
toca. [Tpolecc OTMYUHBaHHS MOBTOPSIOT AC TeX IOp, HOKAa HPOMHD-
libie BOJL lle CTanoBarTca YUCTHIMH. ITocae STOro OCTaToOK IpynTa B
1a3y OpOCMaTPHBAIOT, BCeX OCTaBIIAXCA XKIBOTHHIX BHOWpawoT, a
rpyHT BEHIOPACEIBAIOT.

COop oprasMaMoB ¢ NPOMKBHLIX CHT NPOBOAAT CPasy Nocje Npo-
MEBKH Npo6. TimaTeJqbHO OCMAaTPHBAIOT KPYyDHLle 0OBEKTH, oTobpall-
NHE Ha BEPXHEM CHTe IPOMLIBOYHOLO CTaHKa X CobHpaloT obHapy-
KelHne Ha HUX opraHdsMu, M3 oTMmToli mpofH MakpoGeHToca Ku-
BOTHHX Jy4Yile BMOHPATb cpasy Ha BOAOEMe, TaK KakK XKIHBHE (OPMH
HaAMETHeE H HX jerye oTGHparb. IIpH 3TOM rpyHT MOMEIalOT MAJAEHb
KHMH TIOpPUHAMH B MeTaJAHYeCKHe HAH TJAaCTMACCOBLIE KIOBeTH H
HPIJTHBAIOT HeGOMbIIOC KOJIHYECTBO BOAM.

Jns passenends rpyHTa ¢ NPHMECHI0 3HAUNTEABHOTO KOJHYECTBA
PacTHTEABHOrO CyOcTpaTa ¥ OPraHHU3MOB MOXKHO OPHMEHATb MeTUj
faotauan. TIpe 9toM HeGOARIIKe NOPLMK TPYHTA H3 Npobbl mome-
NEIOT B HACHIUIEHHEIfi pacTBOp NOBapeHHON COJH, BCHJBBAlOLHE Op-
runu3Me GEICTPO, MOKA OHH HE OCENH BHOBb, COGHPAT NMeOOIbIIAM
CAUKOM WM JIOXKO#H, 3aTeM FPYHT TILATEJIRHO MPOCMATPHBAIT NI
¢Bopa MOJMIOCKOB H APYrHX HE BCNAKBINAX oOpranusmos. IIpobui ¢
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opranuamamMH MesobenToca ¢Hrcupylor UesukoM B 4—10 % pactsope
¢opmannua, a BhiGOp KHBOTHHX NPOBOAAT B CTAUHOHAPHEIX YCJO-
BHRX.

2.1.1.2, ®ayna kamue#l, B 0oco6YI0 Ipynny MOXHO BHLIAEAHTEH ‘OGH-
TaTeset KamenHcroro cylcrparta. I3T1o cBoeofpasHasi ¢payHa KaMHed,
KOTOpas PAa3BHBAETCH HA KAMEHHCTHIX OTJIOKEHHAX B YCJOBHAX OHCT-
poro TeYeHHH pek. )lfano'ruble, ofuraomue 3Aecb, NPHCIOCOGHNNUCE
MPOTHBOCTOATE TEYEHHIO — OJHH M3 HHX TNPHKPENNeHH K KaMHAM
(MONMIOCKH, JHYMHKH pyyeilHAKOB), JApYrHe MMEIOT YIJOLIEHHYIO
dopmy Tesa (AHUMHKH NOACHOK, MHABKH).

KaMuy ¢ KHBOTHHIMH COGHPAOT BPYYHYIO HA AocTynHOH rayOHHe.
JAA KOJMUECTBEHHBX COOPOB NPHMEHRKIOT PaMKy, OrpaBHIHBAOILYIO
unomans ara 0,25 w2 BuibupalTcd BCe KaMHH B Mpelejax IJAOULafH,
orpasHueHHOH pamxoii. KaMuH OCTODOXKHO OTAENAIOT OT TPYHTA, TakK
KaxK MOABHXKHEE XHBOTHEIC OLICTPO YGEraiT, B NOMEIaloT B Tas C
sofioll nHGO Bce Cpasy, ecii HX HeMHOro, JAHGO NMODUMSAMH 10 Mepe
OCMOTpA IPEeALIAYLIHX,

Kamui H3 Tasa no oaHoMy TINaTeNbHO OCMAaTpHBAIOT, H BCeX 00-
HapPYKEHHBIX XHBOTHEX NMOMemawT B GaHKY ¢ dpopmanuHoM, Buuma-
TCALHO HMCCACGAYIOTCHA BCe HAPOCTH, KOTOpHE MOTYT OKa3aTbed LOMI-
KaMil JHYHHOK PyYelHHKOB WiH JAMYHHOK XupoHoMuA. Boga u3 Tasa
¢ NOABHXHHMK KHBOTHHIMH, TIOKHHYBIIHMH KaMHH, NpoQHAbTPOBL-
BacTcA Hepe3 cavdOK-NPOMEIBANKY W3 rasa Ne 23, OcraTox #3 cauka
nepeHocHTea B8 Oavky ¢ ¢opmannHoM. Kaxaan Oanka cHaG:Kaercs
STHKeTKOH.

2.1,1.3. HcnoJp30BaHMe HCKYCCTBEHHO TIOMELIEHHHIX B BOAy Cy6-
CTParos A oT/ioBa GeHTOCHBIX Oecro3BOHOUHBIX, B mpakrHKe rugpo-
Ononoruuecknx pabor pce foflee WHPOKOE NPHMEHEHHE HaXOAHT IO-
Jy3KCMepHMEHTaAbHEI! METOA YCTaHOBKH B BOZOEMaX HCKYCCTBEMHEIX
cyGerparos. IlpuMensAlOTca AepeBAHHEE [J2CTHHKH, NpPeAMETHBIE
CTeK/Ma, NMOJHITHMNCHOBHE TJaBalOLIHe TJAHTKH, XBODOCTAHHE SIIHMKH,
3anodHelNEle KaMHAMRE, cYIbAMH H ADYTHMH NpPeAMeTaMy, KYCKH H3-
BECTHAKA B METAJJIHUECKNX CeTKax H T. A. Payna, pa3pupaiouiancs
Ha NJOTHHX cyf0crparax, cOCTOHT H3 (opM, JKABYHIMX Ha NOBEpX-
nocTn cyberpaToB H HecnoCoOHHX 3apHlBaThes B FPYHT. OHn ofpa-
3yloT 0COOBIA KOMIJIEeKe, OTAMHAIIMKACA NPHKpENndeHHRIMH (OpMaMi,
CTPOALIIMH HA CyOCTpaTe HEMOZBHMKAHE AOMUKH Hiau 0GXafaiolIMH
APYrUMH cpeacTBamMH npHKpenaenns. Cpexn HHX Haxoaar yOeXuie H
NHIIY noJ3atonyne u Gerawiire GopMH 6eCNO3BOHOYHEIX.

TTo HMeloU UM JaHHHM, PeSYNBTAaTH, NMOAYYEHHBIE ¢ HCKYCCTBEH-
HbIX CcyOcTpaToB, AOBOJAbLHO MOJHO OTPAXawT (QayHy Magpobecrios-
BOHOYHHIX KOHKPETHOTQ ydaCTKa BOZOEMA ‘52]. Ipu arom paa opraums-
woB (Turbellaria, Amphipoda, Chironomidae, Cloeon, Hydropttlidae,
Baetis) nmpexnounTan0T MCKYCCTBeHHHR cyberpar, a Twbificidae, Cori-
xidae, Sialls, Simulidae, Hydrocarina BcTpeualorTea Gonee yacro o
ecrecTBentHofi cpeme. BerpeuaeMocts Hirudinea, Nematoda, Asellus,
Hydropsyche n Sphaeridae B c60pax ¢ HCKYCCTBEHHBX CY6CTpPATOB
COOTEETCTBYET pacCnpeae/ieHHI0O HX B OOHUHRX npo6ax, oroGpaHHEX
TPaZHIMOHHEIMH crnocofamH, JLOCTOHHCTBOM MeETOAAa HCKYCCTBEHNEIX
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CPOCTPATOB SBAACTCH, NPEXKAE BCETo To, 9ro CyScTparH MOrYT OmThb
YUTAHOBJENE H H3BJAeueHH He OHOJNOTaMH, a, HampuMep, HabJOAa-
Teaftme nysxToB OI'CHK. 370 mnosposHT RocTarouno OHICTPO H Ha
fALUIOR TePPHTOPHH BHEAPHTb B MPAKTHKY KOHTPOAS KauecTBa Mo-
NP XHOCTHBIX BOJ THAPOGROJOTHYECKHE METOJHL,

Hsroronaenne ucKyccrsennnx cyGcrparos. B KauyecTse HCKyceTRen-
WX CYOCTPATOB MOMHO HCNONB30BATh KYCKH OnfdaBublllefics mycrofl
NOpoAR H KaMeHHOYroJbHOrO LLNaKa, MaTepnaj, BHOpachiBaeMuifi H3
TOINOK KOTeMLHEIX, BeTpeydawliufics mnoBceMecTHO. BriGupaior xycku
¢ raagKkofl MOBEPXHOCTbIO, HAa KOTOPOR AollycKaeTcs HA/AMUHE KPYNHOH
IIOPHCTOCTH H HePOBHOCTH, B «pykaB» gnnxofl 25 cm H3 Gesyasosofi
NOAHITHACHOBON OPHEHTHPORAHHON CETKH, HCHMOJAL3YeMORA AJAA pacda-
¢OBKH (QPyKTOB H oBowmcH, nomellaloT 15 KyckoB cybcrpara pasMepoM
nphOaHauTenbRO 7X6X3 cM. [locnenpHe yKAaARIBAOTCA MO BOSMOX-
noctH maoTHee, FHepoBHocTh compukacalolluxcs NOBepXHOCTel Cos-
/AT MHOTOYHCHAEHHSIE HHMIN, KOTOpHe OGYAYT KOJIOHN3HPOBATBCA
0ecno3BOROYHEIMA, KOHIH ceTQUKH 3aBA3HBaiT phfoaosnoft jgeckoll
IH MATKOY aJIOMHHKCBOM TPOBOJIOKOMH.

OKcnodKuus cyGeTpaToB B BomoeMe. HckycCTBeHHLi¢ CcyOcTpaTul
MOTYT GHTb HCNOABL3OBAHH JJIf WCCACAOUBAllHA HA MAJBIX DEKax H B
npAGPEXKHEIX YyYacTKaX KPYNHHX PeK Ha NecYaHHX, MecUaHO-BIAHCTHLY,
KaMEeHHCTO-IeCUaHHX H KaMeHWCTHIX rpyHTax. Ilpu pasmemenuu cy6-
CTPaToB B BOACEME HANQ CTPEMHTLCH MOAYUHTL MAKCHMAMbHYIO HI-
¢$opu aumno,

HasBecTHo, uro B0 BHYTPEHHHX BOAoeMax Haunbojee NPOAYKTHEHBIMH
ABASIOTCH (HTOMHIALNBe OHOUCHO3H. B Makpodayne aTix GHOLEHO30B
OCHOBHYI Maccy COCTaBJAKT JIerOYHHE MOJJKCKH H HaceKoMile.
Cpenn HaCEKOMBMX OCOOEHHQ MHOIO NOJACHOK, CTPEeKO3, XKYKOB, KNOMOB.
Muoro duroduabHEIX GOPM CPeAH JAHUHHOK XHDOHOMEL K pyueliiu-
KOB, @ M3 HepBEH wallle BCTpevalOTCA NpeAcTaBHTeNH ceMelicTBa Han-
Zua u nuasok. IlosToMy HCKyccTBeHHBIE cyGeTpar caenyer moMe-
aTh NpeXae Bcerc RHYTPH COoOILecTR NpuOpeXHO-BOANOR pacri-
TCALHOCTH, CPeNlH BO3AYIUHO-BOAHBIX M NOrPYXEHHEIX pacTensfi. Kpo-
Me TOoro, ¢yOCTpaTH CTapsTcA HA TpaHHOe Makpo(HTOR H CBOGOAHOTO
TPYHTA, a TAKKE HA XapaxTepinoM AJs JBaHHOH CTaRUHH YYacTkC
IPyHTa, YAaJeHHOM OT PacTHTEIBHOCTH.

B pexax ¢ ObicTpuM Te4eHHEeM HeoOXOHHMO mpeAycMoTpetb (HK-
canul cybeTparos B BHIGpaHHOM ZAA SKCRO3WDEM Mecre. [lasi aToro
€ MOMOIUEIC KAalpoHOBOPO WIHYpa CyO6cTpaT NPHBASHBAKT K NPOYHO
sakpenusulefica Kopsre, NpuOpexHOMY KYCTADHHKY HAH K CTElKalih-
1o 3a6ATOMY METANMHYCCKOMY IWITHPK. B cayvae KaMeHHCTOro pycaa
PYKaMH pacyHllaeTca OT KaMHel ijia cy0CcTpaTa COOTRETCTBYILas
nnowans rpyHta. Oxpyxawiine KaMad OyAyT GHKCHPOBaTb CyGeTpar.

Lenecoofpasno HMeTb NJaH-CXeMY MECTOHAXOKAEHHA CvECTpaTos,
noMeueHHLIX HoMmepaMu. [Ipu cocTaBieHHH naaHa-cXeMH MOryT YuH-
TUBaTHCA OCOOEHHOCTH Geperosolf JIHHHM, PAClNOJOXKEHHE OTHOCHTEAb-
It0 3aMETHHX NpPeAMETOB H cTpOCHHRA Ha O¢pery, a Tak:Ke NPHMepHoe
paccToquue go Cy6cTpaTa B METpax.
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YcTanapausaTe CyGCTPATH ciagAyeT 110 OKOHYaHHM BCCEHHEro -
J0BOZbA HA raybuny He Gonee 0,0 M ¢ yUeTOM CE30HHOTC H3MEHEHRH
YPOBCHHOIO pexiuMa.

Hanfosee onTHManpHbIM CPOKOM HAXOXKJeHMA cyOeTpaTa B BOXE
aApagercs [—I,0 mecana., Jag nonyuyeHHs YAOBJETBOPHTENBHEIX pPe-
3yJbTATOB H2 KaXKAOH CTaHUBH 1I€0C0XOKHMO CTaBHTh HE MeHea TPeX
cyﬁcré)ams.

Coop OecnossoHounnlx ¢ cyocrparos. Jlaasnedwas o0paborTka
npof, Cy0crpar B BOZe OTHCKHBAIT OCTODPOXKHHIM OLMYNHBAHHEM
HOrofi oTMcYeHHore Ha nuaHe yyacTka. Iloguumars cyGerpaT cie-
AyeT PykoH, MojcTaBHB 004 HEro CA4Y0K H3 KamnpoHoBOro rasa MNe 23
Jas Toro, 4ToOH XHBOTHEE He cMbiBaauch BOJoH. [loToM cerouky ¢
cyGcTpaTOM [IEPeHOCAT B njacTMaccoBoe BeLpo, 3anoJHeHHoe 1a
1/3—\/, Bopofi, Cad0oK TpOMEIBAIOT B BEAPC, a4 OCTABINHXCA HA NEM
AHBOTHBIX BHIOHPAIOT NHHIETOM. 3aKPLITHIE KPBIIKaMI BeApa ¢ Blo-
AMEHUHMHE B HHX STHKeTRAMM (CM, npuAoKedHe 1) MOXKHO OTHPaBHTL
B nafopaTopHIO B TOM C/yuade, eC/iH ecTh HeoOXOAHMQCTL H BO3IMONK-
HOCTb OBicTpoOf focTaBkH npo6 (B TeweHHE AHA).

B naGoparopnu ceTouxy paspesanT. Kycku cyberpara o6MuiBaloT
CHABHOH CTPyCH BOJAB Ha ABYX MCTANNANMMECKHX pelleTKax, BCTABACH-
HbIX oAHa B gpyroe. Boaouiofi Hamop BOAL ZOCTHIAETCH CYXKCeHHEM
AHaMeTpa pe3HAOBOH TPYOKHM, HajeToH 1a BONONPOBOIHEIA KpaH.
Pasmepu Aveli cHTa nepBoro pemetra MoryT GElTb OYyeHn GOJBWIIMH,
TaK KaK OHO HYKHO JHIIL AJS TOro, urobw yjepxartk cyGerpar.
BMmecTo MeTannmuecKoro CHTa B HUXKIIEM pellleTeé MOXeT HCIOAb30-
BaTbcH KanpotioBoe, JKHBOTHHIX, CKOMUBIUNXCA HA HHXHeM CHTe, la-
npaBJaenyoi cTpyeil BOAM COOHPAIOT B OJAHOM MECTe H, NEPeBepHYE
CHTO BEEPX JAHOM, CMBIBAIOT B KIOBETY, PacUepucHHYK» HAa KBaJPaTH,
Ana osHakoMyenna ¢ ¢aynof, Kamauifi kycok cybcrpara BHHMaTean-
HO nNpocMaTpHBalOT. [IPAKPENHBIIMXCA MHBOTHHIX CHHMAKT MNH-
UETOM.

B aKcmeanuioHNMX YCNOBHAX MOCTYHAIOT eCKoabko Huade. [loa-
HATYI0 CeTOUKY ¢ CyfeTpaToM NOMEIalT B BCAPO, 3amOJHEHIIOe BO-
JoH, Kak YKa3elBajoch Bule, paspesaloT. Kaxaufl kycok cybeTpara
<HpONONACKIIBACTCA® B BEJpe C TEM, YTOOL HBOTHHE CMBIIMCh B
Bozy. Ocrasmyxcs na cy6erpaTe GeCnO3BOHOYHBIX MEPEHOCAT NHHLC-
TOM B OPHTOTOBJeHKYK BaB0UKY ¢ BOAOK. BoLy M3 Beipa nponyckaior
Yyepes CayoK H3 KAOpOHOROTO rasa Ne 23, cueTHE Ma Kouyc. Kowuik
ca4yka, rac cofpasach OCHOBHAs Macca eCNO3BOHOYHHX, BHBOpayn-
BAETCHA H ICCKOABKO Pa3 NOTPYXKaeTcd B TPHTNOTOBNEHHYIO IIHPOKO-
ropayi 0aHOUKY, NOCTaBjeHdyilo B Kosery. IlochenHas HyKHa Aas
Toro, uTofH H30eXATh NOTCPH XKEBOTHRIX, Cobupaior 6Ge3no3BoHOU-
HBIX, OCTaBIIHXCSl B Beape H na cauxe. Jaa OwerTpeiiliero nasacye-
HHSl XHBOTHHX KYCKU cy0cTpaTa MOXHQ WOTPY3HThL B IOJACO/IEHHYIO
Body. Beck marepuan duxcupyerca B 4%-HoM pacTBope dopManiHa.

3areM KycKH cy0cTpaTa NOMeINaioT B HOBYW CeroyKy, KOTOpYyio
3aBA3LIBAIOT H ONYCKAIOT BOJH3H Mpe:KHCrO MecTa Kcnoanuun, Jlame-
Hefimaa pasbopka H oGpaGoTiKa MaTeprana NPOH3BOAHTCH NO OKOH-
YAHHH KCNEAHUHOKHLIX pafoT.
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Coop Makpo6ecno3BOHOYHKX C MOMOLILIO HCKYCCTBEHHHX cyberpa-
ros 'MOXHO CUHTATE HE TOALKO METOAOM KaueCTBCHHOIO, HO H NOuy-
wodiMecTsennoro chopa, T2k XKaK B JaHHOM CAy4ae MH auMmeeM Jefo
¢ LpRGIN3UTENEHO OAHODOXHON M PU3HOBENMKON NOBEPXHOCTHIO, A0-
CTyNHOR A OpraHHsMOB, H OLHHAKOBEIM BPEMEHCM KOJAOHH3ALHH
¢y6CTPaTOB MOCACAHHMH.

Ouenka xadecTBa BOIH O COCTaBY cOGpaHHON (ayHLl NPOH3BO-
ArTes ¢ mOMOLIbI0 GHOTHUECKOro HHJEKCA, HMEOWEro UH$poBoe BH-
paXeHHe X YYUTHIBRIOLIEro BHAOBoe pasHoo0pasue H NOKAa3aTeJabHOE
JHAYCHHE OTAENLHBIX TakcoHoB (cM. mpuaoxeume 2). Kpome Ttoro,
UPCACTEBJAACTCA BO3MOXIHM JA4BaTh CPaBNHTEIbHYIO BO BPEMeMit
OUEHKY COCTOSHUSA 00CaeLyeMOoro BoJ0eMa N0 KOJAHYECTBEHHOMY COOT-
LOUISHHI) BCTPEUAUIHXCH IPYNN 3000€1T0Ca H YHCICHHOCTH Kaxioi
H3 NHX,

2.2, PUTOPHIADHAR] ®AYHA. METOADL! OTEQPA NPOE

Ouropnnoras dayHa npelcraBieHa G6GecmO3BOHOYHHMH, KOTOpPHE
B MEPHOJ BereTailMH PAacTHTEALROCTH HCNOALIYIOT €€ B KadecTBe Cy6-
CTPaTa, 2 HEKOTOPHIC B KAYeCTBE UCTOYHHKA MHINH.

3acenexue 3apociell MakpodpHTOR 0eCNO3IBOHOUHBIMH NPEACTaBAACT
lipouecc, KOTOPhIH eMerojHO RO306HOBAAETCA H MOXKeT BapLHpOBAThb
B 32BMCHMOCTH OT Pa3HHX (akTopoB, B WaCTHOCTH OT cTaAHH BereTa-
UMH pacTeins, 3HAUNTENDHYIO YacTh Lace/eHHsi MakpoduToB cocTam-
JAOT JAHYHHKK HACEKOMHEX, KOTOPHIE B TeyeiHe JeTa 3aBepaloT ¢Boe
Pa3BHTHE B BOAOEME H MOKHARIOT €T0.

OTaoB KHBOTHHX VIS K2YeCTBEHHOrQ aHAJIH3A MPOBOAHICH CAUKOM
MAH CKpcOKOM B 30HE NOTPYIKENHHX B BOAY pacTeHult (AnA KauecTsell-
1oro 2uanusa 6xolenosoB). IIpH 3TOM B peKax mpOTHB TeYelilis BOALI
COOPIIUK COBEpUIAET HECKOJRKO TUIABHLIX JBHAKEHHH CaykoM MU
cKpeGKoM, BCAKHE pa3 Noc/e OYEPeJHOTO B3MaXxa BHHHMMAas Cau0K H3
BOMH, HHA4Ye XHBOTHHE GYAYT BHIMBITH H3 MellKa,

KpynubX XHBOTHHX R3 cayka BLGHPRAIOT MHALETOM H NEPCHOCAT
B Ganxy ¢ QopManunom. Bosiee MeJXMX CMEBAKT €O CTEHOK MEHIKA
CTpPyei BOJAH (M3 KPYXKH, Pe3KHOBON TPYLIH) H KOEHEHTDHPYIOT B
HUXHEl YacTH MeIIKa, OTKYAA NMEPEeHOCAT MKHBOTHHX HENOCPEeACTBER-
1O B 0aHKy, BEHIBEPHYB H OKYHYBR 4YacTb Mellka ¢ ¢ayHOoRt B OaHKy ¢
BoAoH uau 4—-10%-HnM pacTBopoM opmaddHa,

INonynorpyXeHnyo, XecTKYK pacTHTENLHOCTb, TaKyl, Kak Ka-
MBI, TPOCTHHK, TPYANC 0GAOBHTL cayxom. [loaToMy 4acTh Makpo-
(HTOB M3 30MB XKeCTKOH PACTHTCABHOCTH BHPHBAKT C KOPHEM, NPI-
4YeM NpejBapHTE/bHO HOMKHHIAMH MOXHO cpe3aTt HAZBOAHYK 4YacTb
pacTeHuii, PacTeHHa NMOMEWAIOT B Ta3 C BOAOH, MPOMHBAIOT, YTOOH
CMEITh NOJBHXXHHIX MHBOTHHX, H OCMAaTPHBAKOT AN o0OHAPYKeHHR
NPHKPEIVIeHHRIX H MHHHPYIOWMX dopm. U3 Taza Boxy oTHALTPOBH-
BAIOT Yepes cai0K, a OCTATOK MNOMEIMAlT B 0aHKy C (HhopMadHHOM.
TuiaTeJbHO OCMaTPHBAIOT KOPHEBYIO CHCTEMY, TAK KaK 3Jech MOXHO
oGlapyXuTh JHINROK MOAEHOK, ABYCTBOPYATHIX MOJ/JIIOCKOB, NHSABOK,
OJIHTOXeT.
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HeoGxoauM0 1oaoBHEIM 06pa3oM oCMOTPETh H HECKOJBKO 3K3¢M-
NASPOB MATKOA PacTHTEABHOCTH, 9TO0H BHIABHTG MHHHDPYIOHE H
NPHKPENJEHHHE¢ (opMb, a TakkKe o6Hrareldel  KopHeBofl 'CH-
CTEMHL, \

Ilpu pabore Ha cTBOPHOM yuacTKe pek cop ¢uToPHABHOA daynu
NPOBOAAT B NpHEpeXHOH 30He oGoKx Geperos. .

OT1/0R XKUBOTHHIX, KOTOPHE MOIYT HOKHJATh CyGCTpar (pacTgreanb-
HOCTh, MOBEPXHOCTL IPYHTAa H mpodee), NPOBOAHTCS ONHOBPEMEHHO €O
cGopoy dayHH sapocaeit Bo Bpema 00J0Ba PACTHTENBHOCTH CayKOM
HAH ckpebkoM. B Gonee rayOoKHX MecTax Ha CTBOPHOM YYacTKe BO-
. JoeMa NPHAMEHSIOT CRelHaJibHble OPYARS JIOBA OPraHH3MOB NJaHKTO-
GenToca — Tpansl. ’

KoanuecTseHHHA aHanus ¢uTOpHALHOA MakpodayHH MPH KOHT-
poJie KaueCTBa BOA HE NPOBOAHTCH.

2.3. PHKCHPOBAHHE H XPAHEHHE NPOB EEHTOCA

OroGpaHHEIX KHBLIX GeCno3BOHOYHBIX cpasy NoMelalT B 4—
10%-muiit pacteop dopmanusa. IIpH HaNHUHK B ripobe 3HAYHTESLHOrO
KOJ1HYeCTBa ABYCTBOPHATHX MOJIIIOCKOB NPUMeHsT 10%-uufi pacTop
bopManana, mOCKONbKY BOAA K3 MaHTHAHOR nonocTH pasbasascr
(UMKCHPYIOLIYIO KIAKOCTb.

DopMamii nepea ynoTpeSJeHHEM HEHATPasNH3YIOT, TaKk Kak oOH
AMEeT KHCJYID peakKUHIO H paspyilllaeT H3BCCTKOBHIC PaKOBHHEI MOJ-
JIOCKOB, TM2HUMPH paxoofpasHelx. B ¢opManvH NpH HemopepHBIOM
NOMelIHBaHHH Jo6aBsAdeTcs HachlLIeHHHH pactBop coAsl (NaHCOs).
IlosiBaeHHe HellTpaJsbuoiél Okpacku onpejensieTcA nakmycoM. Mna no-
Jyuehng 4%-Horo pacTsBopa KOHLEHTPHPOBaHHHIM (QOpMajiHH pa3Bo-
msgr B 10 pas Bogoi. Popmamid gaa ¢uKCaUHH AoAxXeH OHTh Ge3
ocajKa.

Has xpaueHus OEHTOCHRX Npo6 HCHONB3YIOT IIHPOKOTOPAKE
CTEK/IAHHEIC HJAH NOJHITHIEHOBHE 0aHKM NPeHMYLIECTBEHHO OGBeMOM
100, 250 u 500 My ¢ saBHMuHBaWIUHMHCA KPHILKaMHU, B 3aBuHuMBaio-
H{Hecs NJACTMACCOBBIE WJAM METAMH4eCKHe KpPEIHIKH K CTEKJIAHHBIM
Ganxam zAAs repMmerTHsaluH 00A3aTeAbHO BCTaBAACTCA  PesHIIOBas
IPOKNaKa H3 TOHKOrO pesuHOBoro aucra Tonwwuao# 2 mm, Ilpu or-
CYTCTBHH GaHOK ¢ 3aBHHYHBAIOUIAMHCH KPHIUIKAMH MOXHO HCIIONb-
30BaTh OOHIYHBIE CTEKNAHHHE GaHKH OT NUUIEBHX KOHCEPBOB € IOJH-
STHNCHOBWIMH KDHIUIKaMH. B 3ToM cilysae pe3WHOBasd mpoKaaaka He
ynotpebaseres.

KoHcepBHpOBaHHe XKHBOTHHX MOXHO NPOBORZHTH ABYMA CHOCO-
Gamu. Cofpanublifi MaTepHaj MNepeHocAT B OaHKH ¢ He(OJBIIHM KO-
Jgivectsom 4—10%-soro pactBopa ¢opmazxuna. 3aTem OaHKY AOJH-
BAIOT A0 TOAHOTO ofbeMa 3THM Ke HKcaTopoM, MOXHO NEPeHoCHTH
MaTepdas B GaHKH ¢ HEKOTOpHIM KOJHYECTBOM BOJH: Noc/le 3amnod-
HeHHA GaHKM MaTepuasoM AOGaBJAETCA BOARZ, a JASA KOHCEPBALMH -—
40 %-unk pacteop dopmanuHz M3 pacuera 1:9 mas noayuesua
4%-poro pactsopa HAIH n3 pacuera |:3 ans moayuenns 10%-moro
pacTBopa gopMmasura.
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B npobax, npeAHasHAuEHHHX ANA JAJHUTEJABHOTO XpaHeHWsd, 06beM
MATEAHANA IOMAKEH COCTaBAATL He Ooace ABYX TpeTed o6beMa OGailkH
JJia EKHBOTHEX 0e3 NpPHMecCH IPYHTA H NOJOBHHY OaHKM AAA KHBOT-
nux ¢ rpyuroM. ITpoGu Goawwero o6beMa HAH uHeGoinine TIPOGH
UpH OTeyTcTBAH {aHOK MOXHO XPaHHTb B MeLIOYKAX H3 TKaHH, NO-
MCINEHHEIX B 6oabluve eMkocTH ¢ 4—10%-HeM pacTsopom ¢opMma-
J1Ha,

B xaxayio Ganky wanm Memouek ¢ npoloii o6da3aTenbho BKiaabi-
BacTcR 3THKeTKa, B Gankax ee pacnojaraloT jnueBoff cTOpoHOfi K
tTCHKe, BTOpYO, KOHTPOJILHYIO, 3THKETKY CJAeAYET TNOMECTHTR TOA
PU3HHOBYIO NPOKIAAKY KpuIUkH, Ha Bogoeme ponyckaercs BpeMeHHOE
9THKCTHPOBaHHE Ha JeHKonaacThipe ¢ yKasanueM Homepa npobul I
pacumpposkofi 3anilck B NOJACBOM AHEBHHKe (cM. TIpHAOXKeHMe 3).

Paanen «Ne crBopa» Ha STMKeTKe BEJO4YaeT AaHHule 00 yAaJeH-
IOCTH €ero OT YCThA PEKH B KHAOMETPAX, Ha3BaHue KakKoro-audo opii-
CHTHpa (rOpoA, CeJ0, KHBOTHOBOAYecKHMH Kommieke, '9C 1 npovee),
A Tak¥e NMoJoXxeHne cTBOpa Ha PeKe OTHOCHTEJABHO OpHeHTUpa. MecTo-
naxoXJenHe cTallil Ha CTBOPE ONpefeAfeTcs B ACCATHX AOJAX Wil
PHELL peKH oT JeBoro 6epera; HanpuMep, HOJ0MEHHe cTaHLHil Ma
cepeArie pekR mioGoit mHpuHb o6osnavactca xax 0,5.

B pasgene <buoron» gas npo6 ¢ ¢ayHoil IpyHTa CIeAyer yKas3aTb
xapakTep rpyura, ana ¢urodrasHoll haynn — npeobaajaniline BHAR
BOZHOMN pPacTHTEALHOCTH, a ANA HCKYCCTBEHHO BBEREHHHX B BOAY
cyfctpaToB — xapakTep rpyHTa u {UaH) npeodaafaiollue BHAR pacT-
TENLHOCTH B MECTE HX PacnofiokeHHs B BOJAHOM OOBEKTE,

3anHcu HA STHKETKAX MOXHO Jesarb LAPHKOBOR Dyuxkofi win
IPOCTHM KapauzallioM.

Bo spems ynaxoBku OaHok ¢ npobaMH B SIUIHK XamKaylo Oanky
Ne06X0AHMO 34BEPHYTh B (yMary HJH HONHSTHACHOBYIO NJIEHKY L
coxpanesHs npobu Ha cayyall mospexaeHuss 6aHKH BO BpeMs Tpauc-
NOPTHPOBKY.

2.4. PA3BOPKA BEHTOCHBIX NPOE

2.4.1, Paabopka npo, pacuer YUCAEHHOCTH H GHOMACCHI

Jnouepnarenvhae npo6u OOHUHO COAEPIKAT HEKOTOPOE KOJH-
UECTBO NOCTOPOHHEro MAaTepuada. B psxe cnyyaes mHenecoobpaano
cliayada BHODAaTh JKHBOTHHX H3 IPYHTa, a 3aTeM MNPOH3BOAHTb HX
pasbopry N[O cHCTeMaTHYeckHM rpymnam. 3adHKCHpPOBaHHBIfL MaTe-
pHal TPOMHBAIOT BOROH and yMeHbLICHH HENpHATHOro 3anaxa dop-
manuna. Jlas sroro npo6y BuauBaleT B Hebonbllofi cayoK, H3TOTOB-
JcHHEMH H3 raza Ne 23 HaH MapJau, H nmoc/ie npoMHBKH BOjof ocra-
TOK H3 CauKa NOMEIal0T B KIOBETY HJIH NJIOCKYIO TapesKy ¢ BoZoil,
PBHOOPKY KPYNHEIX XHMBOTHHIX [IPOH3IBOZAT BH3YaAbHO NpPAMO M3
KIOBETHI, 3aTe€M MaTepHamr MOPUHAMH NEPeHOCAT B damky [lerpn
(& 80—100 MM) ® npocMarTpHBAlOT NOK OGMHOKY/IAPOM AJAS BHOOPKH
MCJAKHX OpraHu3mMoB. )KWBOTHBIX TOMEIAT B OaEKH ¢ 4 %-HEM pa-
CraopoM GopManHHa.
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IMpr Gonpuiom o6bveme npobyl AoHHOR dayHH Aonyckaercs uactuy-
Hasa pasbopka pAas KOJAHYECTBEHHOrO y4eTa MacCOBHX (OpPM c Iepe-
CYETOM [OAYUEHHBIX AdHHHX HA BeéCb O6BEM NPOGHL.

B naGopaTopuu BHOpaHHHE XKHBOTHHE H3 AHOYEPIATE/BIKIX /po6,
tayna xamHedl, Gurodunbnas dayna U3 cOOpOB Ha CTBOPHOM yAacTKe
HOABEPraioTca pastopke NO CHCTEMATHYECKHM TpynnamM A0 ypoBHed
THIA, KNACCa HJH OTPAAA ¢ ROCAeAYIOWIHM Gofee AcTajbHHM OIpe-
AeNEHHeM CHCTEMaTHYeCKOro IOMGKEHHS XHBOTHHX 10 YPoBHA poja
i BHAA, 3a HCKMOUEHHeM TpPyAHOODpPEeAeNsAeMHX TFpynnm OpraHas-
MOB,

Ilpn pasGopke KosmuyecTReHHHX Npo6 MpeACcTAaBHTENH KaXAaod
FPYNNE NPOCYHTHBAIOTCA, 4 3aT€M B 3aBHCHMOCTH OT HX KOMHYeCTBa
1OMemaloTcA B OaHKHM MAH MaieHbKHe NPOOHPKH, CHAGXKeHHhe 3ITH-
KeTKaMH, KpaTKO NOBTOPSAIOMIMMH ITHKETKH, KOTOpHE OHUIH BAOXKEHB!
B Oauku ua Mecte cBopa Marepnana. [lpobupKn c XHBOTHHMH B
pacrsope ¢opMajsHHA 3ATHIKAWTCA KOMOUKOM HaMoueHHo#i B dopMa-
JHHe BATOH H nOMewanTcs B 6oipluMe WKPOKOTOPALIEe GaHKH, TOXKE
HafnoJHexnubie opMaJHHOM, npeaHasHaveluHe and npal kKaxAaol oT-
denbholl cTanuHH. Hanndne Bosgymmusix nyselppbKOB B NPoOHpKax HE
AoTycKaercs,

Paafopka M NpocueT KOJHYECTBEHHHX npo6 TIPOH3BOAHTCS B
tawrax [letpa ¢ pasrpadiicHHEIM Ha KBaAPATH AHOM.

IIpu mepecuere XKUBOTHBIX 33 €NHHHLY NPUHHMEETCA UEAOE KH-
BOTHOE HJH TOJLKC YacThb €r0 TefAa ¢ roJ0BOR B TOM cayyae, el
ak3eMIAp OyleT He UeANH. Y ABYCTBOPHATHLIX MOJUIIOCKOB 3a LETHH
3K3EMMAAp cAeAyeT cuutTarh OGJOMKH 0OEHX TIONOBHI PAKOBHHL C
KycouKkaMH. TKaHeHl 112 HHX Y 3aMKOBOTO Kpasl PaKOBHIIHL.

Onpeaenenye NocToAHHOro Beca 3adHKCHPOBAHHOTO B (opManune
MaTepHana oOBIYHO NPOH3BOJAT “epe3 UeTHpe MecAla I[OC/ae Mo-
MenTa pukcauus, OAHaxko AAA TOAYydenHs 3HAYEHHA OTHOCHTENbHLIX
GHoMacC BOANMX Gecro3BOHOMHBIX 1IPH OUCHKE KauecTsa BOAW AOMY-
CTHMO NPOBOJIMTL B3BelIHBAHHE MaTepHafa M3 KOAHYECTBEHHBIX AOMQ-
uepnatenbiux npo® B /moGoe BpeMsA nocde (PHKCAUKH NPH YCNOBHH
ONHOBPEMEHHOrO B3BEIIMBaHUA B oAuoH mpobe npexactapuTeneR pas-
AMMHHX CpyNn OJA ROAYYIeHHA CpaBHHUMHX ZAHHHX. TIpH 3ToM B
NpHMeYaHHH K ¢OpMe OTYCTHOCTH YKA3HIBACTCA, KaKHe mpobsl
B3BelleHHl MeHee UeM uepes ueTHpe Mecslla mnocne  (HKca-
IUH,

Basemnpanye chnefyeT NpOBOAHTE Noclie ONHOMUHYTHOH ofcymkd
MaJIeHbKHX HAPeCOK MaTepHala Ha (QuabTpobasibHON# Oymare. Bomb-
IIKe HABECKH 00CYyWMBAKT Ha (UALTPOBaNLHON Oymare, nepemewtas
HX ¢ MeCcTa Ha MeCTo, 0 HCYe3HOBEHHA MOKpPHIX MATeH MOA Mare-
puajoM. JKupoTHHX nocie oOCYUIKH NOMEIAl0T B NpeABapHTeALHO
BaBelleRREI 6IOKC, H ONpeiesislioT Bec Ha aHAJHTHUYSCKHX Becax. [1pH
HeGonapmoM obbeme MaTepHana ynobho B OLICTPO NPOUSBOAMTE B3Be-
HKBaHKe Oe3 0610Kca Ha TOP3HORHHX BecaX ¢ TOMHOCTbIO A0 [ Mr.



\ 2.4.2, 3anuce pe3yabTaToB 06paboTkn GEHTOCHWIX Npo6

ﬂ‘aHHHe N0 KOMUYeCcTBEHHBIM npobam 3aNMCHIBAIOTCA B KAPTOUKH
(cm. \npunoxeHne 4). XapaKTepHCTHKAa CTaHIHH COCTAaBAsETCH 1O
sTukeTKe ¢ Oaukd. [Ipu pacuere uucnennocTd K O6HOMacew ma 1 M#
RHa c%enye'r YVUNTHBATE KOJHYECTBO AHOYEepHaTeJbHHX Npob, ofwenn-
HeHHBIS Ha oAnolt cramuun. Ha kaxpaoft eranuuu or6HpanT He Menee
ABYX mnouepnateabHnx npol, Bechb 00pem HoluTOro rpyHTa MOXHO
Oo0BEANAHTD B OJJTHOM Ta3y NJA NOCHSAYIOWE! NpOMBIBKH ¥ pa3BbopkH.
[Mpu or6ope nBYX npo6 HIBRATHI H3 BOXOEMA TPYHT AOJKEH SABHMATh
NAOIIAAL PABHYI0 ABYM NJOILAAAM JalHOW KOHCTPYKLHMH AHOMepna-
Tens. Hanpumep, ABa aguouepnaTens Jkmata-Beplxka nMeioT ofyo
naxomans saxsata 500 cm2, uro cocrasaser 1/20 wacrs ot 1 M2, T, e
10000 cm2, Caemobatenblo, 3HadeHHe WHCAEHHOCTH HIH OGHOMAcCH,
MoJaydeHHoe AAs o6befUHeHHON NMpo6H HA CTAlLHH, HYXKHO YMHOMXHTH
Ha 20, uroOn TOMYUIHTE UYHCJEHHOCTh HJAH OHOMAaccy B IepecyeTe Ha
1 w2 Takum xe 06pa3oM PACCUHTHIBAIOTCA KOJHUECTBEHHHIE AAaHHbIE
M AAA EPYTHX THHOB AHoueprnatenefi. JlanHHe Mo KavecTBEHHLEIM Npo-
faM 3anHCHBAKTCA B KapTOYKH B COOTBETCTBHH C popmofi npnioc-
WEHHA 5.

Ornpeaeneniie KauecTBa BOAM 10 ZaHILIM NPHAOKEHHT D, a TaKkKe
cnocofa BLIABJENHA INOK4A3ATENBERMX OPraHH3MOB H pacder GHOTHEE-
CKOrO MHJiEKCa, H3JIO0XKEHH B pasaene 5.

2.5. OLLEHKA KAYECTBA BOIM MO NOKAIATEAAM 300BEEHTOCA
HA CETH OTCHK B CHCTEME TOCKOMTHIPOMETA

Quenka kayecTsa BOJL MO TNOKasaTenaM 30006eHTOCa B CHCTeMe
TockoMrHapomMeTa B HacTosflllee BPeMA TPOBOAHTCR M0 LEHOMY PAAY
MeTonHUecKnx npueMos [1].

Hanfonee mepcnekTHBHLIM AAS aHajH3a §CHTOCHHIX npob H3 nph-
opexHolt 301 perk no coctaBy ayHH fAeageTcs MeTon Byxmusiica,
paspaborannufi B Auraumn aas p. Tpeur [2]. B wem o6neauunsiorcs
NPHHIANL HUJANKATOPHOTO 3HAUEHHA OTACJLHHIX TAKCOHOB H MPHHILHI
H3MeneHIds pasuoobpasns (ayHel B YCJIOBHAX 3aTPH3HEIIRM.

OmnpeneneHne GHOTIUECKOTO IHIEKCA N0 CHCTeMe ByaueHcca Be-
Jercs no pabouelt Tuxane, B KOTOPOfi Hcnoabsomana HauGonee uacTo
BCTpevacMasi NOCAEJOBAaTENLROCTE MCWe3HOBCHNA JKHBOTHHRIX TO Mepe
yBeanueHns sarpssnenns. Oaa yyera pasnoobpasusi ¢ayHu npejio-
HKEHO YCAOBHOE ROHATHE «PYNNa» XKHBOTHEIX, MOA KOTOPHM 1S O/~
HUX KUBOTHHX HOHHMZIOTCH OTAENbHhEe BUAH, AAS APYTHX, TPYAHO-
onpeAcaseMex rpynn, Hosee KpynHble TakcoHsl [To cymme «rpynm» i
KaueCTBCHHOMY COCTABY HACEJAeHHS pPaCCYHTLIBAIDTCS 3HayeHHA OHO-
THYECKOro nifiekca p. TpeHT.

Fpynnw ans onpeaenenns GHOTHUECKOTO HHAekca P, TPeHT: Bcee
M3BECTHHE BHIK NJ0OCKAX uepBedt (T. Plathelmintes); manouleTnnko-
Buie gepsu (xa. Ofigochacta), ucknwouas pon Nais; Bce u3pecTHHE
BHAH nHABOK (KX, Hirudinea), woamockos (r. Molluscka), pakoo6paa-
nbix (k1. Crustacea), soaaunlx xkaewed (oTp. Acaring), nHunHOK noae-
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HOK (oTp. Ephemeropiera), uckniouana Baéles rhodani, amuunox /se-
CHAHOK (oTp. Plecoptera), nwuuHOK pyuefinukos (otp. Trichopidra),
nuYHHOK BHcJoKpHMOK (otp. Megaloptera), xKykoB (orp. Coleopiera),
HMaro H AHYMBKH, KiaonoB (otp. Hemipiera), cemefictBo Moillek j(ceM.
Simulidae), xomapos-souuos (cem. Chironomidae), xpome Chirono-
mus thummi; nuanuxa Ch, thummi.

PaGoyas mkana paa onpeaejenss GHOTHUECKOro HHAeKca/ Mpej-
cTapiena B Taba. 2.1. !

Td6nnma 2.1
PaGoyas mxana ana onpeaenchns GHonoryueckoro uHaskca [2)
BUOTHYeCKH HHAGKEC MO HRALTHIO
06u1er0 UHCAA NPHEFTCTRYOMRNX .I'P)’l'll'l"
Moka3areIpiite O prasA3uL Butonoe pasugolpasue
0-1 | 2-5 | 6—10 125 | &M
JINUHHKY BECHAHOK Boabwe | saga — 7 8 9 1¢
Toavko | BEA — 6 7 8 9
JIHUMHKH TIOREHOK EBoavwe 1 puzat — 6 7 8 9
Tonuko 1 Bagl — 5 6 7 8
JIHYBHKH pyuefiHHKOB Boavwe 1 papa? —_ 5 i 7 8
Toneko | eug? — 4 5 6 7
TaMmapycis Bce pHIIEHA3BAHUHE
BHAL OTCYTCIBYIOT 3 4 i 8 7
Boaanoft ocnnk To XKe 2 3 4 2 G
TySuduuBa ©u  (uamn) > 1 2 3 4 —
(kpacHue) JMHYMEKHM XH-
POHOMHZ,
Bee BHUIEHASBaHHLe [MoryT npHCYyTCTBOR2TH
FPYINE OTCYTCTBYIOT HCKQTOPHE BMAH, kLe-
TpeGoBaTeAbHHE K KH-
CNOPOAY 0 1 2 —

t Wexnwoyan Badtis rodani.
 Brmtouas s stor pasnen Baétis rodani.

Havanbuum momentom paGoTw co mKano# mpu onpeneneHun 6HO-
THYECKOro MBAEKca ABARETCA NMOMCK HCXOAHOH TMO3HUMYU B TlepBofl rpa-
¢e NpH ABHXEHHH C BepxHel CTPOYKH 3TOR rpadsl BHH3 IO Mepe OT-
CYTCTBHA B ONpefeaseMOR mpofie NOKa3aTeNbHBIX OpPraHH3MOB. 3aTeMm
YUYHTHBAeTCsl BHAOBOe pasHoofpasHe B NOXKasaTeALHOH rpynne 0O
BTOpOii rpade, mpHueM pasfHyaloTCA JAMIIL TPHU KaTeropuu: «Toabko
OIHH BHA», <BoJsnie oAtioro BHAa» HJH «Bce BBEIIEOIHAUCHHEIE BEAK
OTCYTCTBYIOT», 3aTeM IO cyMMe «Tpynm» B nocaeaHedt rpade «BroTH-
UeCKHH HHJAEKC NO HAJAMUUI0 OOLIEr0 YKHCAA TMPHCYTCTBYIOU(HX IPymN»
HAXOAHM cTosifel ¢ COOTBETCTBYIOLIHM YHCJOM «Ipynn» B mpobe H,
CMOTPA BHH3 [0 NEpeceveHHsa ¢ JHHHefl MoKasaTenbHOA TpynnH, B
TOYKe HepecedeHHs NOJyyaeMm 3HauyeHHe OHOTHYECKOro HHAekca. Kpo-
Me Toro, AJi MMADOGHONOrHYeCKOro KOHTPONS K44ecTBa BOJ IO NOK4-
3aTeasiM 3000eHTOCa HCNOJbL3YIOT OHOHHAHKATOPH KPYNHBIX TAKCOHOB.
Tyauafir u ¥Yurned [8] onpenensior cocTosiHie NOMHEHX OTJOXEHHA H
MPHIOHHOTO CJI0ft BOALI D¢ OTHOCHTE/ABHOR YHCJIEHHOCTH OJIHTOXeT:
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‘. Coctomie pexkr . . . Xopowee CowmirenasHae Tshiceno 3arpHanena

Oauroxer, ofiero
4HCAa HKOHHEX OPraHAs-
'MoD <60 69—80 =82

MNpocTofi m oNepaTHBHLI! METOX OLEHKYU COCTOSHWA BOJVTOKOB IO
rpynme oaxroxer uaaoxen B paGote [3] B Hell mpeptaraerca mpume-
HATH ZBA KO3{PHIACHTA

‘Dl=

T T

5t D2=T’

rje B— ulCieHHOCTh BceX OPpraHu3Mos GeHToca, BKAIOYAdA OJHTOXET;
O — yHcAGHHOCTL BCEX OJIHTOXeT, BKAK4Yas TyOHduump, T — uncren-
HocTh TyOuuuun. Koadgdsupent Dy npumenserca AAd MaAux Oucr-
POTEKYLIHX BOAOTOKOB C Xopowefl aspaudefl, rie paspHBaeTcd pas-
nooGpasnasa ponras ¢ayna. Kosdduument D, ncnoapayercs pns
OlLEHKH KauecTBa BOAH B KPYNHHX peKax, B YCTbEBLIX YYaCTKaxX, B
6H0TONAX ¢ HEYAOBJNETBOPHTEALHEIM KHCAOPOJHHIM PEXKHMOM, rie GeH-
Toc GeAeH NO KAavyecTBEHNIOMY COCTaBY M MOYTH MOJMHOCTbIO COCTOHT
H3 onuroxer. 3nayeHusa ko3pPHUHEHTOB YBEAHUMBAIOTCA IO Mepe
YAVAIICHH A Ka4YeCTBa BOJAHL.

Apyroft Muoroudciesnod rpynnoét 8 JOHHOM HacejieHHH SBASIOTCA
JUYHHRE xupoHoMMZ. HMcceaeposanus E. B, Baaywxkumoft [5] nokasa-
JIfl, 4TC B pe3yabrare BO3AeHCTBHR 3aTPA3HSAIOIHEX BEUlecTB NPOHCXO-
JHT 3aKOHOMepHOe H3MEHCHHE COOTHOWICHHA YHCJICHHOCTII JHUYHHOK
XHPOHOMNZ, OTHOCAIIHXCA K noaceMefictrbam Chironominae, Orthocla-
diinae u Tanypodinae. OpToRTaIHBEL RAOMHHHPYIOT B YHCTHIX BOAX,
TAHUNOAKHH — B 3arpasHeHHbX. Jas onpepeieHHs KkayecTBa BOJAH
npenjiokeH xostpguuHedT K, OTparKalOWIHA COOTHOIUCHNe NpPelCTaBk-
TeseH 3THX TpeX noaceMeHcTs:

Ko a; 4 0,5ac

o, '

rae &, Gcn, Gor — WHAHRKATOPHOE 3HAUECHHE NMpeIcTaBHTENedl XKaXjoro
13 nopceMeficTs: BeauunHa A=N+10, npm 3ToM N — OTHOCHTENRLHAN
YHCNEHHOCTL ocobefl xaxaoro Ha nojceMeficTe B npoienTax ot obmwel
YHC/IEHHOCTH JIHYHHOK XHMPOHOMHJ, uAcao 10 orpasnumpBaer mpejent
H3MCHEHHs 3HaweHHI! wHAekca K. JHauenus rosdpdrunentra K sospa-
CTAlOT N0 Mepe YXYALICHHA KauecTBA BOJH.

Hapsny ¢ BulIEYNOMAHYTHMH METOAWKaMH IPH ONpeNeNeHHH Ka-
YeCTBA BOAH MO OPraHM3MaM 3000€HTOca, B HEKOTOPHX CAYYasX He-
MOJIb3YETCA MeTold HHAHKATOPHHX OPraHH3MOB, OCHOBZHHHIA Wa CH-
creMe canpobGHoctn [4, 9, 10] (cm. raasy 3). Hupeke canpoGrocTn
MOXKHO DPACCUHTATb MO 0AHOH Kakoh-nHGO rpynne OpraHM3MOB, JOMH-
RHDYIOLUEH MpH AAHHBEIX 3KONOTHMYECKHX YCJAOBHSIX H XOPOIIO HIBECT~
Holt Hcchepoparenio [7]. Jdas nonyyenns AOCTOBEDHHIX pe3y.TbTAaTOB
;llaluﬂla;i rpynna [OMKHA COMACPXKATL He MeHee 12 BHJAOB KHUBOTHHIX

, 12].

l'Ipn OUEHKEe KayecTsa BOAM PACCMOTPEHHLIE CHCTEMBI caeryeT
HCHONB3CBATL B COBOKYIIHOCTH.
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NPRBOPL], OBOPYHOBAHHE, PEAKTHBDI, MATEPHAJ B

1. Ouowepnatens dxmana — Bepzka (1740 M2).

2, Nuouepnarens I[Terepcena (1/40 m?).

3. dnouepnatens (aw6o#) ¢ MaJOA MIOLAILIO 3aXBATA.

4, Opara,

5. Ckpebox.

6. Cauok.

7. Pamka MeTaasnHyeckas co cToponoht 0,25 m?.

8. BUHOKY/ISIPHHE I MHKpOCKON (GHHOKYJAP).

9. Muxpockon.

10. Meawvnnunuit raz Ne 10, 23, 38.

11. Bect ananuTHyecke.

12, Becu TopaHoHHbIE.

13. Kiorera Genaa 18428 k. cu.

14. baukd ¢ 3aBHHYHBAIONHMHCA XpHIIKaMu o6bemoM 100, 250,
500 1 1000 ma.

15. INuuietn (raasxofl, anaTOMHueCcKHH).

16. Yamixs [Terpu.

17. PesunoBptft nHCT TOIMKHOA 2 MM.

18. TIpoGuprn & 8—10 MM,

19. IInncTku raasusie.

20, Hrael npenapoBafpHbIe,

21. Boaunii TepMOMeTp B ONpaBe.

22, IlepramesT HJAH KaJbKa.

23. Mapas.

24. Ilonorenne.

25. XaJnaar,

26. dopmaauy (MeTHHAND).

27. Copa (NalICO,).

28, lopapenHas CoJlb.

29. Tas.

30. Begpo.

31, Cy6erpar.

32. Cerka nonpaTHAeHoBan GeaysnoBasi OPUEHTHPOBANHASR.

33. Jlecka nan anoMHHWeBas [POBOJIOKA.

34. MeTtaaanveckue peltera.

35. IUnyp KanpoHOBHIi,

36. [1nacTMaccoBble Beapa ¢ KPLILIKOIL.

37. [Tonero#i aHeBHHK, PaGOMHI KYPHAM.

38. Sluaku ANA TpAHCHOPTHPOBKH NPl W ofopyrosaHus.

39. KHnru ¢ onpenennTebHBIMH TA0JHIAMH,



T'rasa 3. METOADbI H3YYEHHSA NEPHPHTOHA

TepMuH «nepHATOH» (OT IPeYecKoro sepUEUTOV — NPHPALIUBATD,
kpyroM oGpacrars) BBea A. JI. Benmur B 1924 r. [2]. Ilox neprcu-
TOHOM NOKHMAKT coobulecTBa, O6HTAOIIHE HA TBEPAOM cybcTpare 3a
npexesaMi cRemUpuuecKoro NPUAOHHOrO ciosa Boan. Clofga BXOAAT
Kax coofllecTBa Ha TpeAMeTax, BBeAeHHHX B BOAY USAOBEKOM (CyRa,
Gyu, cpaiHble COOPYIKEHHA, TPYGONDPOBOAL, IHPHYA/JLl H T. A.), TAK H
cOOBIICCTBA HA eCTEeCTBeHHLX cybcTpaTax: KPYNHBIX KAMHAX H KOpH-
rax MenkoBoALSs, cooblnecTsa Ha MakpodHrTax [8]

B npecHBX BOZGEMAX B COCTAaR MepHHTOHZ BXOAAT OaKTephH,
BOROpPOCHAH, nMpocTefimue, KOJQOBPATKH, JHYHHKH XHDOHOMHZ, HEMaTo-
Jd, OJHrOXeThl. Pexte BcTpeyaloTcs MiaHkH, IyOkH, TpHOH, MoJIOC-
KH H APyrHe Fpynnu opraunsmoB, Jns coofmects nepudHTOHA Xa-
paxrepHo npeobaanande GopM OPraHH3MOB, NPHKPEMJeHHHX K Cy6-
crpaty. Mexay BHAaMH, cnocOOHLIMH HAPHKPENAATLCH, Pa3BHBATCH
HCHPHKPENSIOLHECsH, NOABHAXHHE OPraHH3MA.

Hayuenne nepuguroHa npu OHOJNOTHYECKOM AHAAH3E HMeeT nep-
pocteneHnoe agavenne [1] 1o obbacHAeTca TeM, YTO OPraHH3MEL,
€ro COCTABASIOIINE, XAPAaKTEPH3YIOT YCAOBHA HMEHHO NAaHHONO MyHK-
Ta, a He 3aHeceHH Cay4aHO M3 APYTHX MECT, KaK 3TO MOMKeT OHTDL ¢
NAAHKTOHHLIMH OPrajiiH3MaMH.

ITo cBoeMy coCT#BY H DAa3BHTHIO HEPHPHTOH OTBENAET CPEAHHM
YCAOBHAM, B KOTODLIX CYUIECTBOBAJAC COOGHIECTBO A0 MOMEHTa HC-
caepoBaHusl. Xapaxrep OHOUEHO30B OOpAcTaHHS B KaKOM-TO NYHKTE
BOAOEMA, TakHM 0o0pa3oM, NO3BOJIACT CYAHTL O CpejHeM 3arpsisHeHHH
ROAW 3a ONpefencHHbIi NPOMEXYTOK BPEMEHH, NpelecTBYIOmMAA He-
caenosanuo. Ecan paxke B MOMEHT HCCJAEAOBAHHA B L2HHOM MeCTe
Oyzer HAXOAHTLCR COBGPUICHHO YHCTAs BOAA, 9TO He NOMellaeT N[O Xa-

pakrepy nepndHTOHa OTKPHTL 3arpfsHeHHe BOJOEMa, KOTOPOE HMENO
MECTO HEeCKOJILKO paHbiue [5]

3.1. BBIGOP MECT U BPEMEHH OTBOPA 1IPOB

CrBopu g cGopa Npo6 NepHGUTOHA AOAKHBE N0 BO3MOXKHOCTH
coBnajaTk CO CTBOPAMH, HAMeYCHHHIMH ANS OOGLIENPHHATOrO FHAPO-
GHOJIOrHYecKOro H TIIAPOXUMHYECKOTO 0GCAefOBAaHHA JIAHHOTO BOjOe-
Ma.
HanGonnmee mnokasaTelbhoe 3HAYeHHEe HMeeT NepuUTOH, Pa3BH-
BaOWNACA Ha NPeAMEeTax, HAXONALUUXCA B NMPOTOYHHIX MeCTax BOLOE-
Md, Fle IeBO3MOXHH KakHe-JHO0 cryyadHbie 3aCTOH IPA3HOH HAH dH-
CTOH BOAEL

Ha6uopennamu CleiyeT OXBaTHTL BCe GHONOTHYECKHME CE30HH,
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3.2. CBOP MATEPHAJIA

3.2.1. Meropuxa oréopa npod nepuduToHa
¢ ECTECTBEHHMX CYOCTPaTOB

Ha mecre orGopa mpo6 orMeuaercs xapakTep ofpacraius: LBer,
ObLIIHOCTL PA3BHTHA, XapakTep cyOcTpaTa, Ha KOTOPOM Pa3BHBANTCA
opraudaMul nepudHTOHA, paccTosHHe Mecra oTfopa nmpo6 oT Gepera,
rayGuua, Ha KoTopoli Haxopurcs cyOcrpaT, reMnepatypa BOAH, CKO-
pocts Tevenns. HeoGXonHMO TaxXKe AaTh BH3YAJAbHYIO OUCHKY Kayect-
Ba BOJRI, Ifi¢ YKa3aTh UBETHOCTb BOZH, MYTHOCTb, HaJlHUHE Ha MOBEp-
XHOCTH HeTAHBIX OJ/IEHOK, NJaBaloutero Mycopa. Bee 318 JaHHBE 3a-
HOCAT B NOAEBOH XYPHAJN, Ile YKa3piBaOT AaTy 00cAef0OBaHUA, MeCTo-
HaX0XenHe U HOMEp CTBOPA.

Ha pasuuix cTBOopax orGop mpol xelateabHO NPOU3BOJAHTH C OA-
HUX ¥ Tex e cyGeTpaToB AAS TOTO, 4TOGHE B AafLHe{(lICM NOAYYHTh
CONOCTABHMEE Pe3yALTaTHL.

He caepyer or6upars npolH ¢ NOBEPXHOCTH AePeBAHHLIX Npeime-
TOB {3aTOIJEHHHX JAepeBbeB, [JEPeBAHHEIX MOCTKOB H T, 1.),
TAK KAK THHIOIA® JpeBeciHa MOXeT CHABHO 3aBHCHTh canpod-
HOCTD.

C6op of6pocTa C TanIOMOB MakKpO(HTOBR OCYLIECTRASIOT ML B
TeX cAyyasix, KOrja Ha cTBOPE HET HHKAaKHX Apyrax cybcrparos, no-
CKOJDKY N3BECTHO, 9TO MAKPOMHTH OKA3LIBAOT 3aMEeTHOE BJHSAHHE Ha
COCTAB H KOJHYECTBEHHOe pa3BuTHe nepHputona. Ecng Xe nprxoamr-
csi oTGupaTh npobbl ¢ MakpoduTOB, C/eAyeT HCNOAB30BATL XOTA Okl
OJHHAKOBHC BHAH HA PasHLIX CTBOPAX.

Orbop npo6 ¢ MOBEPXHOCTH AHCTREB H creliell MaxkpodHTOB Npo-
H3BOJAT, CMbiBag o6pocT MArxkol kucroukodl. Takue pacreHus, Kax
POTOJIMCTHHK, YPYTDh, HMCIOWHE Y3KHe JHCTOBHE IJIACTHHKH, [IOMel(a-
10T B CKAAHKY C BOAOH M TwaTefpHO noaowmyr. O6paGoranHoe Taxnm
ofpasoM pacTeHHe BLIHHMA2IOT, a CMLITHH o6GpocT cOXpaHSIOT XAA
anaaHaa.

Haubonee npuroausiMu Li8 cGopa nepudurona fpaAAOTCA HelT-
pasbpHbie cyGeTpaThi (KaMHH, GETOHHbIE COOPYIKEHHS).

C6op ofpacTanmii ¢ NOBEPXHOCTH TBEPAWX NpeAMeToR (NJOTHH,
KaMHell, MOCTOB H T. 0.) TNPOI3BOJAAT C NOMOLILID cKpefKa, HOMa,
CKaabAeNs, NHHLeTa MAH OOLIMHOH CTONOBOA JIOXKKH C 3aTOUCHMEIM
kKpaeM. Orfop HeoOXOIMMO NPOH3BOAHTb OYEHL OCTOPONKHO, TaK Kak
yacTHuL GeTOHa, KaMHefi, KDYNHOro MHHEpPaJbHOTO JEeTPHTA MOryT
3aTPYAHHTL JalpHefildA IPOCMOTP RPOOH.

HeGonbiroe koalmyecTBo MaTepHaja nomeliialor B 6aHKy (MoXHO
HCIOJL30BATL X03AlicTBeHHHe §aHKH eMrocTsio 0,5 N1 ¢ moansTHAeHO-
BHIMH KpPHIUKaMM) ¢ BOAOH ¢ TaxHM pacuetoM, 49To0H KO/JHYecTBO
BO3AyX& Raj mpolofi cocTapiaano He MeHee MONOBHHE o0beMa cocyaa.

ITpo6u o6pacrannft HeoGxonumo oOpabaThiBaTh HENOCPEACTBEHHO
nocie otfopa MM B CPOK, rapaHTHPYIOLEA COXPAHHOCTh IKHBOro Ma-
TepHana (NpHOAM3UTENBHO B TeueHHe 6 y mocae orbopa npob, coxpa-
HAEMBX NpH temneparype 5—10 °C).
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3.2.2. Meroauka or6opa npod nepudurtona
¢ AOMOLILI0 HCKYCCTBEHHMX cyOcTpaTos

B cesan ¢ upesBHYaiiHOK reTepOreHHOCTHIO PACIPOCTPAHEHHS Ne-
pHpHTONA KOJHYECTBEHHMH YUeT Ha @CTCCTBEHHHIX cylcTpaTaxX OueHb
sarpyaded. [losToMy BAs MOAYueHHA KOJNHYCCTBEHHHIX XaPaKTePHCTHK
ofpacTaHiii uacTO INPHUMEHSIOT HCKYCCTBeHHEIE CYOCTPATH, BREpBLIE
BBEfleHHbie B TiIApoSHoMcTHYeckHe HeclefoBaudst [entmieneM [24], a
B-CCCP C. H. Aynnakosnim [6].

HexycctBenHbe ¢yGCTPATH HCHOJB3YIOT NPH ONpefeNeHHA NPOAYK-
THBHOCTH MepHOUTOHA, BHIACHEHHH CKOPOCTH 3acejleHHs CyBcTpaTa,
HOY4YeHHH JAHHAMHKH nomysasuxfi nepHpHTOHA, YCTAHOBJNEHHM HHX-
Helt TpaHAON €ro pacnpoCTpaHEHHHd, BEIACHEHHH OTHEeJbHHX H-
3HKO-XMMHYecKIIX aKTOpOB, JHMMHUTHPYIOIIMX pasBHTHE nepHpH-
TOHA.

Meton HCKycCTBEHHHIX cyOCTParoB, HOMYCKAas NIMPOKYIO BO3MOXK-
HOCTh IKCIIePHMEHTA, TNO3BOJAET BLIACHUTL LM (PAJ BONPOCOB H3
00/acTH ONOLCIONCTHI M BCJEACTBHE 3TOTC MOMKCT OHTh PCKOMEHNO-
pay pad mencil pOHOBOTO MOHIITOPHHTA.

B kauecTBe HCKYCCTBEHHEIX CYGCTPATOR PEKOMCHAYETCH HCIIOAL3O-
BaTh NMpeAMETHHE CTEKJa H3 HEKOPPO3HOHHOrOo crekna. Ctekna ykpen-
PAIOT BEPTHKA/IBHO, B TEKYYHX BOAOEMAX NapajJjesibHO TEYEHHIO IJA
TOro, YyToGH H30exaTh OCeJaHnsd Ha HHX [eTPHTa, IPASH, Mycopa M
np. YKpenjeHHe CTEKOJ MOXHO OCYIIECTBJIATH PasHBLIMH caocofamu
[17, 29]. Yaofuo McnosL30BaTh AAS 3THX HeJell NeHONJACTOBHE IO-
NJ1aBKH, pe3lHOBble NPOOKH, B NPOPE3Hd KOTOPHIX BCTABAAIT CTeKNa.
-[lonnaekn opepaioT Ha Tpoc, HeCYIMH HAa HHXHEM KOHUE TPYy3 AJs
3aAKOPHBAHNS, a HA BepXHeM — NOMJIABOK, OrpaHHYHBAIOIHA Traylfn-
Hy norpyxkeHus. I'ayGuHa NOrpyeHHA onpefeffeTc] B 3aBHCHMOCTH
OT Dpo3pavHocTH BOABL HHXHAA rpaHnua pachnpocTpaHeHla NMepudH-
TOHA coBmajaer co 3HawenncM 1—1,5 npospavnocredt. ONTHMAABLHLIM
apasercs ropuscHr 0,5 M oT nopepxHocTH [7].

HOnBTenpocTh SKCMO3ULHE CTEKOJ ONpeAelsieTcs reorpadHieckiM
NOJMOXKEeHHeM, KatuecTBOM BOAM H3YyUaeMOro BOAHOTC o0bexTa, ceso-
HOM rojia, IeaLio HCCAeAOBaHHS.

[pa sccnefoBaHHH KayecTBa BOAL! YCTAHOBKY C HCKYCCTBEHHHBM
cyOcTpaToM NOTPYXKAIOT B Hee NOCJe NaBOAKA H BayHHAOT aHalH3
NpHONH3NTEABHO uYepe3 ABe HeHeaMu, T. e, KorAa cdopuupyercs cool-
wecgeo, Ecay pojoeM CHALHO 3BTpopHpPOBaE HAH TeMlleparypa BOAH
Bhicoka {Bnmc 25°C), dopmuposanve coolmuecTsa MOXET KATH HH-
TEHCHBHO H uepes 1—2 MecAna KOJAHUECTBO AKKYMYJHPOBAHHLIX Be-
mecte GyZeT BecbMa 3HauHTeIbHO. B TakoMm cayuae, yTofm Hafemars
OTCAAKBaHus O0pOCTA CTABAT HOBYIO YCTAHOBKY.

IIpy usyuenns GHOLEHOTHYECKHX cBsi3el HCCACLOBAHHA HAUHHAIOT
C MepBHIX e CYTOK HOrPYKeHHS CTeKOJ/, NpOc/exuBasd BCe CTAAHK
npotecca CyKUecCHHU.

HspaekaTp CTex/a0 H3 YCTAHOBKH cijefyeT OYEeHb OCTOPOXKHO, He
BHHHMMAs BCIO YCTAHOBKY H3 BoAl. CTekA0 NOMeL\al0T B IIHPOKO-
TOPAYi0 GaHKy ¢ ONPEACNECHHLIM KOMHIECTEOM BOAHL
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B naGopatopHu cTeKJO NPOCMATPHBAKOT NMOA GHHOKY/AApOM, NoO-
MecTHB ero B Yawiky IleTpn Tak, 4tofli oHO OBJAO NOKPHLITO BOAOI.
Kpynnnie opranMaMH (AHYHEHKH HACCKOMbIX, MOJAJIOCKH HIIp,) TPOCYH-
THIBAIOT BO Beel npobe. Ecan o6pocT He oueHb rycTol, HenocpeacTBen-
10 Ha CTEKJe NOACYHTHBAIOT NPHKPENJcHHble (OPMBH NPOCTEALNIX
(Vorticella, Epistylis, Carchesium u np.) 1 xonospatox (Plygura,
Collotheca). 3atem OGpoCT TIIATEABLHO CMBEIBAIOT KHCTOYKOR HAM 3YG6-
HOH LeTKOH B onpenencHHb 00beM BOANW. [loABuiKHBIE Meaxne Op-
raHHsMbl (DpocTeillive, KOJMOBPaTKH) cCUMTAlOT B kamepe Boropoma.
Ecayd B npobe oueHb MHOro OopraRH3MoB, 1Ja NoAcueTra GepyT He BCIO
npoly.

Ana KONHYECTBEHHOI'O yueTa BOAOPOCTeH B3BECH CMBITOrO B ONpC-
AesleHHHH 0o6beM BOAH 0O0pOCTa TILATEABHO NEPEMEIUHBAKT H GepyT
H3 Hee HeCKOJbKO MHJAUAHTPOB A nocJeayoltero momcuera. [loa-
CYeT NPOH3BOAAT B cuerHbx Kamepax (Haxorra, I'opaesa). B. T.
Hesatkud [4] pexomenayer NpuUMEHATb NOITANHYK oOpaboTKy npob
B KaMepax pasHoro ofbeMa AAs yueTa (opM pasHoro pasmepa.

UncnernHocTs BOLOpocied N NOACYHTHIBAOT N0 (popMmy.e

_un
N=—— B

roe v; — ofbeM BOAH cO B3Bechbio ofpocra, U — o0DbeM NMPOCMOTPEH-
HOif 9acTH HpOOH, B KOTOPO# 00HapyXeHO # KJAeTOK (KJA.) BOoAopoc-
Aeft, § — naowazb cybcrTpara npodu.

Buomaccy onpeneasiior «00beMHHM» METONOM, TaK¥e Kak Aas
¢HTONNAHKTOHA (cM. TyaBy 6),

TonyuenHHe AalHHBE N0 YHCACHHOCTH BhIpaXKaioT B k.a/MM? (Man
MJH. Ka/M2), no 6Homacce — B r/mM2 (HaH Mr/m?).

3.3. ITHKETHPOBAHHE NPOE

Kaxpas npo6a nepudurona noaxua OHTL 3THKETHPOBaHA M 3aDH-
caHa B noJemofi gHeBHHK, Ha 3THKeTKe yKasHBalOT Ha3BaHHe BOAOE-
Ma, HOMEp CTBOpa, AaTy OT0OOpa, MECTONOJVXKeNnke CTBOpa (Buiue, HH-
¥e Topoja, HCTOYHHMKA 3arpA3HeHus M T. 4.), TeMRepaTypy BOAH, CKO-
POCTh TeueHHd, XapakTep cyOerpara, ray6uny (M), Ha KOTOpOH Haxo-
AuTed cy6eTpaTt, paccrosHHe or Gepera. fIpaxThyeckH yuaobuo me-
NOJB30BATL STHKETKH H3 JEHKOMIACTHIPA, HA KOTOPHX CTaBHTCA TOAB-
KO HOMep NpPo6H, a B NOJCBOM AlieBHHKE YKa3hBaIOT HOMep MpolfH
MHWYT BCe BHILENEPEYUCHTEHHBIE NAHHBIE.

B aanpHefimieM mpy obpaborke mpof AaHHHEIE N3 [MOJEBOrO AHEB-
HHKA NepeHocAT B pabounit XKypHuaa (cM. npujoxerde ).

3.4. OBPABOTKA NPOB

B nabopatopHu oroOpaHHbie NPOGH H3 GaHOK NEPeNHBAOT B KPH-
CTaANH3aTOPRl Han yawky [TeTpy 1 mpoHasomAT pasbopky MaTepHasa.
Ecau B npoGe ecTb KpPylHbie OpraHWsMbl (JHYHHKH XHDOHOMBIA,
MHABKH, MOJJIIOCKH, OJIHFQXETH H T, A.), HX OTOHPAIOT B OTAETBLHYIO
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CKASAHKY ¥ PHKCUPYIOT, TaKk Xe Kak OenTocHsle npobu, 70 % cnuprom
nia 40 % wuelTpanusoBaHHHM (opManHHOM AO KOHUEHTpauuH 4 %,
onpelenss B LOCAERHION Ouepeib. BHIOBOR cocTa® 3THX rpytn opra-
HH3MOB OnpeneqdloT no «OnpeleaHTeio PeCHOBOAHHX 0eCro3BOHOY-
Hux Epponefickofi uactu CCCP» [14] n no onpepenurensM, cocras-
aenusiM A, A, Uepnorckam (20), O. B. UekaHosckoit (19).

Onpepneneiine BHAOBOr0 COCTaBa MHKPOCKOMHYECKHX OPraHM3MOB
IIaURHAICT ¢ npocTeflinX B KoJoBpatok (ocoGeHHO OechHAaHLHPHEIX),
TpebyouEx npuKH3HeHHoro HabmiogenHsa, Ot meficTBHA KOHCepBHpY-
IOMIHX BellleCTB OHH WJIM COBEpIIeHHO paspyiMalrcd, HIH aedopMmupy-
10TCA CTOJDb CHABHO, Y70 ONpefedeHHe HX CTAHOBHTCH NpPaKTHYeCKH He-
BO3MOMKHLIM,

MarepHaa, moMemleHHHH B uyawlky I[leTpH, NpocMaTpHBAIOT TOj
GuHoxynsapom. IlpocTefiliix H KONOBPATOK OTJABJMBAIOT € NOMOIILIO
NHRETKH ¢ OTTAHYTHIM KOHIOM. TIpH OTCYTCTBHH CTeKJIOAYBHOK Ma-
CTePCKOA NENETKY MOXKHO H3rOTOBHI'b CAMOCTOATENLHO H3 CTEKJSHHBIX
peficdresiepoB Ans yepUEHHH, MACTEPOBCKMX MUIETOK ¥ T. M., BHTAIH-
Bad ¢ MOMOMIEIO NUENETAa TOHKHH KOHell B MiaMeHH ra3oBof ropeikH.
OTnoBaeHHLIA OPraHusM NOMEWAIOT HA MPeIMETHOE CTEKNO B HeBGOJb-
Y0 Kamlic BOAM H NOKPHIBAIOT NOKDPOBHEIM CTEKJOM € II&CTHJHHO-
BHIMH HOXKaMH. HTOOW 3aMelAnT: HJH NPUOCTAHOBHTE OLICTPO JABH-
ralowpecs OPraHHaMH, K lpenapaty Ao0aBafioT Kanaw wired H3 ab-
BOBHIX KOCTOUeK, AKGO HapXOTHIUPYIOLICre BelllecTBa — XJopodopma
HJAH KOKaHHA. KJIEﬁ JIETKO NMPHIOTOBHTE, 3&JIHB HECKOJILKO EKOCTOUEK
aftBe Boaofl. 310 Aenaetca sapakee (3a Aenb) ao orbopa npo6. Ipu-
FOTOBJEHHHIT KIcfi XpaHAT B XoJoaHabHHKe. He caepyer sarorasny-
BaTL 0OAbIIOE KOAHYECTBO KJes], Aydlle Mo Mepe HAaAOOHOCTH AeaTh
ceexkplt. Jlaa ayuwero waéniogeHus npocrefiliMX M KOJMOBPATOK  HX
OKpa¥BalT, n00aBAAs BlTaJbHble KPACHTENH: METH/ACHOBHIA CHHHE
(merunenbaay), HefirpansHufi Kpacnmift {HeATPaaLpoT) H ApVrHe
UemocTHol annapat KOJAOBPATOK pPaccMaTPHBAIOT, PACTBOPAS UX B
xmasesesolt Bojge (10 %-upifl pacTBOp edKor0 KaJH, HACHIILEHHLI
XJOpoM} HJAH B NHTHEROH cojle,

pH ONpefEAeHMH BHAOBONC COCTaBa MPOCTEHIIMX NOJB3YIOTCH
«OnupepenuTesieM NpeCHOBOTHHX OecnozpoHodnnX EsBponefickofi ua-
cru CCCPs [14], a raxxe Tpymamu . I1. Yopska %21], A. Kans
[25]. das HAeHTHOHKAUMH KOAOBPATOK HCIIOMAB3YIOT ONPEAesIHTENH,
cocrasacuubie JI. A. Kyrukosoh [13], K. Byaudeprom [32].

PacTaTentHHit cocTaB nepHHTOHA MOMKHO ONPEAEAATE B (HKCH-
poBaHHOH npofe, HO XeNaTeNbHO, OCOGEHHO AJs NEPBOrO O3HAKOM-
JIeHHs, CMOTPeTsr HeHKCHPOBAHHLI MaTephal, onpejenss BHayaje
HexHHe GOopMbl (JKryTHKOBLIE, BOJLBOKCOBHE, 3BFJEHOBbME H T. IL).
B kayecrse KOHcepBaHTa NMpHEMeHAIOT pacTBop JIIOIOAs B MOAH(HKA-
uun I, B, KyapMuna. ®@ukcatop roToBar H3 ZBYX PacTBOPOB:

Pacteop 1 Pactop 2
KI . . 10+, XpomoBad kucaora 1 % . . 5 oomd
Hy,0 50 cud Jlexanan yKcycHaa KHcaoTa . 10 em?
I.. 5r dopuanu , 80 oM



O6a pacTsopa CAMBAIOTCA H XPaHATCA B TeMuOH ckasHuke. B 3a-
BUCHMOCTH OT T'YCTOTH NMpolOw cnepBa B Hee AoGaBjfAlOT 1--5 Kanekl
KOHCEPBaHTa, a yepe3 2—3 u JOBOMAT KOHUEHTPAUHIO AO LLBETA TEM-
HOTO yaf. MoOXHO NpHMeNATE B KauecTBe KOHcepBaHTa H (dopmadanil,
HO AHCTBHE €r0 Ha KJCTKY OYEHb KECTKOe» H NPHBOAHT ee K Je—
bopmaunn, satpyanas onpenesenne. [11].

s onpedeneHus BHAOBOTO cOCTaBa BOROPOCHeH DeKOMeHHyercs
BCNoNb30BaTe «Onpejeaurens NpecHOBOIHEX Bogopocaelt CCCP»
15], onpeaenureau, cocrasiennble O. A. Kopumxoemwm [9], E. K.

ocHckol [10], JI. U. Kypcamoswm u ap. [12], T. T. Ilonomofi,
T. A. Cadonosoit [16], A. Knepe-Ditnep [23], P. Hatpux, C. Peii-
mep [27].

Onpenenenvie GakrepHii BBMAY upe3BhMafiHOH TPYAHOCTH He BXO-
AHT B 3ajavyy MccaefoBarenan mepHduToHa. OaHako TakHe BUAH, KakK
Sphaerotilus natans, Zoogloea ramigera w mekoTOphie IpyrHe ofpa-
3YIOT HHOTA2 KDPYNHGBle KOJOHHH, MOKpHBas o0IINpHALe NAOWIAAH, I
B 9TOM CJyyae HX MOXHO WIAeHTHQHUUHPOBATEH H YYKTHBATR NMPH onpe-
JejieHHH BHAOBOTO COCTapa nepHduToMa.

ITpo6y npocMaTpHBalOT A0 Tex NoOp, NMOKa NepecTawyT BCTPedaTh-
c HoBhe BHAR, OGHUHO AQCTATOMHO MpPOCMOTPETh 3—4 Mpenaparta.
Mapannrensuo ¢ ompelesieHHeM BU/OBUrO COCTaBa MepHduUTOMA Ole-
HHBZIOT YACTOTY BCTPEYAEMOCTH A KaXJAOro BHIAa NO TIJ1a30Mep-
HOH 1Kane:

9 — oueHb YacTo (B KaXKHAOM MOJIE 3PEHAA MHOIO),

7 — 1acro (B KaXKAOM NOJe 3peHua),

5 — Hepeako (He BO BCEX NOAAX 3peHLiA),

3 — penxo (B HEMHOTHX MOJAX 3peHHsA),

2 — oueHb PE/KC (B KaXKAOM IIpenapaTe efHnHHIHO),

1 —— eAMHHYBO (CAHHKYHLIE IKICMTIIAPH B NIpode),

Srta ke r7Ia30MepHAs UIKAJAa HCMHOJAL3YeTcs B HajbHelilleM RDH
pacyere HiAckca canpobnocti (cm. pasjen 3.5).

Bee nannbie o6paGorku npo6 sanHocaT B pafouuit xypman (cM.
pasien 3.3).

3.4.1. Cneupanptsie MeToAb 0GPadoTHKH JHATOMOBHX BOZOpocaeH

OnpeneneHue AHATOMOBLIX BOAOpOC/AEH RPOH3BORAHTCH MO NPH3-
HAKAM TOHKOH CTPYKTYPH NMaHUMPps, pazId4yMMOH JHIL NPH YCJIOBHH
yianeHud MPOTOIIIACTA K 3aKJi0UEHHA HAYCTHX NaHUHped B cpedH ¢
BHICOKHM MOK23aTe/eM CBeTOBOro NpejoMJIeHHH.

IMpexcne ueM HPHCTYNHTE K YAaMeHHIO NpOTOOAacTa, HeoGXOAHMO
OUHCTHTE MaTepHas OT cAyuYafHBIX OpHMeced, KOTOpule HeH30eMHO
nonapalorT B npo6y npu cockofax ofpocra. Yacrto npoGu, npeguas-
HaueHHYIO AJA TPHrOTORJAEHHA HNOCTOAHHLIX [penaparoB, NpONEXEH-
BaJOT Yepe3 MeJKOfiYeHCTOoe CHTC (AHaMeTp Aveek 0010 1 Mm2), 3a-
TeM OCBOOOXAEHHHIA OT MeXalHuecKMX NpHMecefl MaTepHaJ, nmoMema-
0T B UCHTPHOYXRHYID TPOOHPKY, AOANBAIOT JHCTHAAHPOBaHHOHR BoAOHK
u uearpuryrapyot. LlenTpudyripoeande npoH3BOAAT NPH § Thic.
06/MHH B Teyene 5 MUH, 33TeM BOJLY HAJ OCaJKOM OCTOPOXKHO OTCa~
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CHIBAIOT NMHNETKOH H MOBTOPAIOT OTMbIBKY. TaknM o0pasom MaTepHan
0cBOOOX AT OT PACTBOPUMEIX colied M ¢uixcatopa. HepactBopiimhe
B BOAE YIICKHCJAHE cOJMM yAaasior, ofpaGarmBas ocanok 10 Y%-HmmM
pacteopom [1Cl. Ocapok, 3anuTHifi cOsHOA KMCAOTOH, MEAJIEHHO HO-
norpeBaldT H KHOATAT 2—3 muH. OcruBinyio npoby meHTpudyrupy-
10T, OCAAOK OTMBIBAIOT B AHCTHAJNHPOBAHHOK BOJe NOBTOPHMM IlEHT-
pudyrHposanieM, HpoBePIa OTCYTCTBHE KHCAOTH JaKMYCOM,

A5 yAaneHus DPOTONNACTA FOTOBAT XPoMOBYKW cMech: 20 r ABYX-
pomopoxuciaore kaaus (KeCreO7) pacteopsior B 300 MJ KOHUEHTpH-
poraHHoR cepnok kHcnothi; ecanm K,CrO: #e pacrBopsiercs, pacrBop
NOAOTPeBal0T A0 KuneH#s. CBeXeNPHTOTOBJEHHOA XPOMOBOf CMechbi0
32/HBAIOT OC&HOK, HaxoAJmMiicAd B LeHTpHyXuoRt npobupke (1 cm?
ocafka 1 2 cM® xpomosoli cMecH). Yepes yac pactsop ueHTpHYTH-
pPyioT 8 TeueHue 10 MHH., OTCACHIBAIOT PACTBOP HaJ OC&AKOM H NPOH3-
BOAAT OTMHIBKY AHACTH/AAHPORAHHONH BOAOH A0 TNOJHOTO OGecuaeuyBa-
nus, Tlocne 9TOro OCTOPOXKHO OTCACHIBAIOT BOAY, OCTaBAfAA B MpO-
Gupre oxoso 1 cM?® ocagka. OcafioK HAHOCAT Ha MOKPOBHOE CTEKAD,
pacrnpejenns €ro Mo BeeH NOBepXHOCTH M moAcywdBaioT. Ilpexmernoe
CTEKJO0, 3apaHee CHaOKeHHOe 3THKeTKOH — TOYHON Komded STHKeTKN
mIpolbl, H3 xoTopofi cAefay NpenapaT (STHKETKY MOXHO HamucaTth
TYHEIO, TIOKPHB HAANHCh GeCUBETHHM JakoM HJM Kicem Bd-6), mo-
JAOTPEBAIOT HA 3JAEKTPONNHTKEe ONHOBPEMEeHHO ¢ MOKpoBHEIM. Ha no-
JOTPEeTOe CTEeK/AO KAZAYT KYCOYEK CMOJIH {NPHUrOTOBAEHHE CMOJLI CM.
HHxke). Koraa oHa pacnnaBHTCs, lla Hee KAAAYT NMOKPOBHOE CTEKJO
ocagkom BHII3. CJlerka HajaBnHBas HAa NOKPOBHOE CTEKJO, AoOGHBa-
IOTCS PaBHOMEpPHOro pacnpegeneHus cmojn., Cieayer nsberaTo 3a-
KHTIaHKS CMOJL, T2K Kak ofpasylollHecd NY3HPLKH BO3AyXa MOIyT
HCTIOPTHTL Tpenapar. [lpenapat Hazo GHCTPO OXA2AHTh, NOJOXKHB
Cr0 Ha XOJOANYI0 NMOBEPXHOCTb, TAK KaK NPH MEAJICHHOM OXJaKje-
K ofpasyioTci HKpPHCTANAM, MellaiouHe MHKpPOCKONHPOBAHHIO,

AN NPHrOTOBAEHHA NOCTOSHHHIX NPCNApaToB AHATOMOBHX BO-
Aopocaell pekoMeHIyerca aHu/IIH-QOpMashierHiHas cmona A. A
Japawtesa [22] ¢ nokasarenem npeaomaenus 1,67—1,68. Hexonum-
MII KOMNOHEHTAMH A7 NPUrOTOBJAEHHA cpeAn nBhasiotea 100 ma aum-
amna, 100 ma 40 %-soro dopmatuaa u 16 MA AenaHoli yxrcycnoft
xucaorsl. M3 31Oro KOAHYECTBA peakTHBOB lojaydaercd Okodao 50 r
CMOJIH, II.OCTaTO'-IHOﬁ ANA NPHFOTOBJNEHHA HeCKOJAbKHX COTEH npena-
paToB. AHMMEH JOJXKeH OHTh OuumieH rnepercuko#t. Has sroro ero
HarpeBaioT B Koabe Biopua emxoctbio 0,6—1 a1 Haz niaMeHeM crimp-
ToBkH (Noj tarofi!) H nmeperoHslT B $apdOpOBHA CTaKaH eMKOCTBIO
150—200 mn. XoAORHABHHKOM CJAYXKHT LIMPOKas CTEKASHHAA TPyOKa
Amuuof oxosno 70 ¢M. 100 Ma ceBeXeneperHaHHOTCO aHHJHHA NOMella-
1oT B fanky emkocTbio 0,5 5. Tyaa ke npuausator 100 Ma ¢opmann-
Ha. 3akpuBaloT GaHkKy MJNOTHOH peswHOBOR HAM cTEKJAAHHOH (mpR-
TepTofi) npobroft M BabanrhiBalor 30—40 MHH mo o0pasoBaHmHA Te-
croofpasnoro koMa. Tak Kak peakius B3aHMOAEHCTBHA aHHIHHA H
(opmasnna 3K3oTEPMHYECKad, NPH B30aATHIBAaHHH 0aHKy HYXHO OX-
JiaXaaTh BoAONpPOBOAHOR Bomoit. O6pasopaBlumiic? KOM HepeHOCAT B
tepmocTofikuli crakan eMkocTeio | A W gofaeastor 16 ma megsmHo#l
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YkcycHOH kucnoThl. CTaxaH, cHaGMeHHLIH TepMOMeTpOM, CTaBAT Ha
acfecToBOfi NpokAafKe Ha BACKTPOIMHTKY H HOLOrpeBaloT, NOAAEp-
KHBasg teMmnepaTypy e Buire 140—150°C. TlomorpepaHnHe MaccH
AAHTCA B TeueHHe 3—4 1. TOTOBHOCTL CMOJBI IPOBEPAIOT, HaHocA
Kala ee Ha CTEKASHHYI0 MJACTHRKY CTeKJAAHHOH naJoukod. Ox-
JdaXKiAeHHAA cMOJa AoMXKHA OHTb CBETVIO-SHTAapHOTO [BeTa, TBEPAOH,
XpynKoi H JIerKO OTAERATbCA OT CTeKhAa ckadaplieneM. IloaydeHHyio
CMOJy HAHOCAT KamMAMH Ha CTEeKJO, 3acTHBLIME Kanjiu OTAeASI0T
CKajbNieseM {4 NoMewaloT B 0aHKy ¢ NJIOTRO npHreproil NpobKof.
Ofmofi-ABYX KaneJb AOCTATOYHO AAR TPHIOTOBJNEHHS OfHOrO Npena-
parta.

3.5. OUEHKA KAYECTBA BOJbI

B_cucreMe TockoMrHApOMeTa JAJs OHEHKH KayecTBa BOAM N0 Op-
raHu3MamM NepHQHUTOHa DEKOMEHAYercs NPHMEHATh METOH MHAMKATOP-
HBIX 0 H3mop IlaHT Bykka B Mo)ﬁuﬁnxaﬁﬂn Cuaneuexa |20,
28], Hdaunefi mMerToa Y4MTHBaeT OTHOCHTeNLHYI0 4YacToTy BCTpedae-
MOCTH THJPOGMOHTOB £ H MX HHAMKaTOPHYIO 3HauHMOcTb §. Omnpene-
JieHVe OTHOCHTENBHOR Y4CTOTH BCTPEYAEMOCTH BHAA 7 TPOH3BOAAT
no riasomepuoft mkaae (cM. n. 3.4). HHaHRaTopHYi0 3HAUHMOCTbL S
¥ 30HY caOpoOHOCTH ONpPEASnaioT AAA KaXAOoro BHAa [NepHOHTOHA
N0 CNHCKaM CanpoGHHX OPTaHH3MOB, AAHHHIM B INPHJIOXEHHH 1 K
«YHUDHUKPOB2HHHM MeTOAAM HCCJeJOBaHHA KauecTsa Boabl» [18].
Ecan aas AaHHoro persoHa HMElOTCA cBeeHHs 00 HHAHKATOPHOH
3HAYUMOCTH BHAOB, He BXOAAMMX B 3TOT COHCOK, JHOO HMelOTcs NO-
npapKH, TO NPHMCREHME UX BO3MOXKHO JHIUL NPH HaJHYHH CCHUIKH
Ha ONYGJHKOBAHHbIC PAGOTHL

Obe Beauynsbi (& u §) BxoAAT B GOpMyAYy AAS BLIYHCJICHHA HH-
JeKca canpoOHOCTH

_ 2k
§=%%

HOns cratdcTHueckOfi AOCTOBEPHOCTH (e3yJbTATOB HCC/AEA0BAHHA
HeoGxogHMO, uTOOH B Hpofe cofepXKanock He MeHee !2 uHIHKaTOD-
HbIX BHAOB ¢ obule#t cyMMOf uacToThl BCTpedaeMocTH h paBHok 30
[30, 31].

HHupeke canpo0HOCTH yKasHBAIOT C TOYHOCTbIO A0 OAHOH COTOH.
Jng kceHocanpoGHOR 30HE OH HaxoguTca B npegenax 0—0,50, oan-
rocanpobHol — 0,51—1,50, B-mesocanpobuofi —1,51—2,50, q-meso-
canpoSuo#t — 2,51—3,50, noaucanpobuoft — 3,51—4,00.

Tlpu openyke kauecTBa BOAH N0 NOxasaTenfiMm nepHPHTOHA Heob-
XOXHMO YUHTHIBaThL Clefylollee.

1. CpaBHeHHe OGUOHEHO30B YHCTbIX H 3arps3HEHHBX YYacTKOB BO-
JOeMa clefyeT NPOBOAHTH MO NpobaM, B3ATHIM B CXOAHHX OGHOTONAX,
T. €. HA OJHHX M Tex e cyfcrparaX, A48 Toro uTodw HCKJIIOYHTD
BJAHAKNE Ha GHOUEHO3 XapakTepa cybeTpara.

2. 3akiioueHHe o0 KadectBe BOAH MO fOKasaTefaM TNepHPpUTOHA
Jenaerca ¢ y4eToM cBehedult 0 BHIOBOM COCTaBe, BHIOBOM pPasHo06-
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Ilpusep pacsera undexca canpobuocru no Ilanrae u Lyxry 0an npobu nepu-
(hurona.

Bua canﬁg::ocm & §h
Protozoa
Stylonychia myltilus E 2,9 2 5,8
Euplotes pafelln # 2,21 2 4,4
Sientor roesell B—1 2,45 3 7.35
Loxophylium meleagris ¢ 20 3 6,0
Zoothamnium arbuscula 20( 3 4,0
Stentor polymorphus 22| 2 4.4
Frontonig leucas 2,0 2 4.0
Strombidium viride 20| 2 4.0
Parameciam bursaria B—a 2,3 2 4.6
T 21| 345,55
Rotaloria
Nofommala aurila 0 1,01 2 2,0
Luchlanis dilatala o—3 1,5 3 4,5
Cephalodella auricalata o 1,6 3 4.5
Philodina citrina o 0,9 3 2.7
Colurella colurus 7] 1,16 2 2,3
Cephalodella calelling 0—3 1,6} 2 3,0
Rotaria tardigrada 8 201 2 4,0
Pleurotrocha pelromyzon o 1,0 2 2.0
.?(ynchaeta pectinala g—o 1,85 3 4,05
eralella cochlearis cochlearis 3—o i,65| 2 3,1
Y21| 233,06
Bodopocau
Cladophora glomerata < 1,66 7 11,55
Navicula gracilis p—o 1,65 7 11,55
Scenedesmus quadricauda p 20| 3 6,0
Cymbella prostrata B 2.0 3 G,
Amphora ovalis o— 1,65 2 3,3
Achnanthes lanceolata *— 0,75 2 1.8
Gomphonema olivaceum 8 1,85 2 3.7
Navicula rhynchocephala a 27 5 13,5
Cocconels pediculus g 1,7 5 §,75
Nitzschia dissipata o—3 15| 8 9
Cymbella ventricosa g 1,36 | 3 4,056
Caloneis siliculn 0—3 1,8 2 3,0
Closterium moniliferum 8 2,15 2 4,3
Cymatopleara solea f—a 2,35 2 4,70
Nilzschia sigmoidea 3 20 2 4,0
Pediastrum boryanum p 1,85 2 3,9
Navicule hungarica var. capilala fi—a 2,41 2 4,8
$54| $99,10
S 46,55 + 33,05 + 99,10 _  178,7 _
M+ 24+ 5 =—gy —— 8L
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PasuH, YacTOTe BCTPeYaeMOCTH BHAOBR, canpobHOCTH Benaylwnx dopm
I HHAeKce calpobHOCTH. DT0 NO3BOJAET OTHECTH KaXKAWH lccaenye-
MHI® yYacTOK BOJOEMa K ONpedeNeHHOMY Knaccy BOJA IO uecth0an-
JMLHON WIKane KavecTBa BOZL MO THAPOOHOJOrHYECKHM NOKa3aTesIaM.

3. Jinf YHCTHX M YCJIOBHO YHCTHX BOJ XapakTepPHO BLICOKOE BH-
J0BOe pasHooOpasie, AOMHHHPOBaHHE OPraHM3MOB — KCEHO-, OJIHTO-,
f-MeaocanpoGoB, OTCYTCTBHE HJH HE3HAaUHTEJILHOE KOAHUECTBO -
noaxcanpo6os [3]. Mraekc canpobrocrh ne npesnmact 2,30.

4, TIpusHakOoM 3arpA3HEHHs Boj sBAAeTcH OOeAHeHHe BRIQBOro
cocTaBa, mepH(PUTOHA, BHIAJACHHE pPAAa (OPM [0 MeEpe 3arpasHenHd,
npeobnafgakie OpPraHuiaMoB o- @ NoancanpoGoB. MHaeke canpofrocTH
NpHEAMAaeT 3HAYeHudA, papHue 2,31—4,00.

3.6. POPMA OTYETHOCTH

®opma ortuerHocTH no nepuduroHy Bxaiouaer 10 rpad. B nepsiie
naTh Fpad BHOCAT JaHilHe O MecTe H BpeMeHH orfopa npo6. B rpa-
e 5 maerca onucawue xapakrepa cyGerparta, ¢ Koroporo 6o col-
par obpoct. Ilockoanky cyGerpar BauseT Ha coofuiectso nepudH-
TOHHLIX OPraHH3MOB, HeOOXOAMMO YKasHBaTb C KaKHX HPeAMETOB,
NOrpy»KeHHHX B BOAY, NIPOH3BOAHTCA 0TGOp Npoo.

B rpaje 6 onucuBawT xapaktep oGpocra {T. e. MBILHO HJIM chia-
60 pa3suT, HMeeT BHA KOPKH W/IH 3TO AJHHHHE KOCMEL, OTMEYaloT €ro
user ¥ T. X.) B rpade 7 yxkazmpaor YHCNO BHLOB, ONpeHeNeHHHX B
npobe.

B rpade 8 oTmevaloT ROMHEHNpPYIOUIME BHAW C yKasaHHeM 9acTo-
TH BCTPEYAEMOCTH NO ria30MepHON Ikaje H 30HH canpoGHoctH. B
rpade 9 yxasunBaloT HEAeKC canpofHoctii no Ilantne H Bykky B mo-
AHpuKainni Crajeueka.

Ha ocHoBaHMHK Beex AaHHHX, 3aJ0XKEeHHRIX B (GOPMY OTHETHOCTH, B
rpate 10 gaeTcs xapakTepHucTHKa KadecTBa BOJAH HA CTEOpE.

ITpu Hcnonb30BAHHN MeTOHA HCKYCCTBeHHBIX cybcTparos B (op-
MYy OTYCTHOCTI ntocje rpadnr 7 BHOCAT rpadbi: «BO3pacT obpocTay,
T. € KOJIHUECTBO AHEH ¢ MOMeHTa DOrpYXKEHHS CTeKON 0 MOMEHTa
B3ATHA TNpolbl, «ofllag UYHGASHHOCTb FPYNAb» AJA KHBOTHBIX B
aKk3.fcM?, paa Boaopocaeft B kn./mMZ  (HaH man. k1./m2%), «ofuias
OuoMacca Ipyanu» B /M (uam Mr/m?), «MaccoBhe BHAM, MNPOLEHT
OT oB1Lel UHCJIEHHOCTH, 30Ha CanpoGHOCTH.

APHEOPH, OBOPYAOBAHHE H PEAKTHBH
MpubGopu u oGopyrosanue

1. CkpefoK ¢ npHEpenaeHHOR K HeMy ceTKOH (raz Ne 70).

2. Cxanseneny,

3. Hoxmn.

4, [T4HIeTH ¢ NNOCKMMHE KOHILAMH.

5. INunuerws raasuue.

6. Mukpockonu THna <«Amplival», «Ergaval», MBH, MBP.
BuonaMm ¢ ocBeTHTENAMA.
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7. Bunoxynapu tuna MBC.

8. O0BeKT-MuKpOMeTp AJS Npoxoagumlero ceeTa OMIL.

9. Oxyasap-MUKpOMETD.

10. Kamepa Boroposa.

11. Kamepa Haxorra o6vemom 0,01, 0,05 ma,

12. Bennifi AHCK.

13. Bauky mwipoxoropane (crexaaHHbie) obbemom 0,5 .

14. [ennuuaAHHOBHE MY3LIPLKH.

15. Yawkn etpu.

16. CraxkaHEl TepMOCTOHKHE.

17. Kua6e Biopua o6nemom 0,51 .

18. Craxauir dapdoposbie.

19. Crexkna yacoBble.

20. Llraunnpu mepHbIC.

21. Kpucranausatopsl.

22. IMNaneTku XMMRYECKHe pasuoro ofrema,

23. [TuneTku raasHble.

24, llunetky ¢ OTTRHYTHM XoHUOM (cTeknsaHHBie peflcdenepH,
TlacTepoackie MHNETKH).

25. teMnenb-MHIETKH.

26. TTanoukH CTeKASHHBIE.

27 BopoHKH pa3HOre AHaMeTpa.

28. Crekaa npeaMeTHELe,

29. Crexna noxkpoBHHIe.

30, Tpywu pesnuoBbIC.

31. iraw mpenapoeanbHbie.

32, TepmomeTpst BOAHLIE.

33. TepmoMeTphl naGopaTopHHe.

34. Topenkn rasoBhie UAH COHPTOBHE.

35. Kecrouky (KonmoHKOBHIE).

36, Lientprdyra.

37. DNeKTPOMNHTKA ¢ 3aKPLITOf CHHPAALIO.

38. MenpHuyunil raz Ne 70,

39. dan xanpoHoBuf.

40. JlefixonsmacTrips.

41. JTaxmycosas Gymara,

42. Mapas.

43. dunpTposanbHan Oymara.

44, XypHuans paboune.

45. TloneBne JHEBHHKH.

PeakTHBM

1. Gopmannn Hefirpanrsopanubifi 40 % -uuf.
2. Cnupr 96 % -nui.

3. Tnunepun.

4. UMMepcHoHHOE Macio,

5. XnopodopM HIH KOKAHH.

6. AliBOBHE KOCTOUKH,
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7. BuraapHble xpacurenn (MetnheHOaay, HeHTpaAbpoT).
8. Kanuit enxui.

9. Kaasii noaucTHA.

10. Hon xpucrananveckui.

11. Xpemosasa Kuchora.

12, Jlenguas yxcycHas KUCJAOTA,
13. Consnan xucaora,

14. CepHan kHcaAOTa.

15. ByxpoMOBOKHCALIA KaNHHA.
16. AHHJIHH,

17. Cona muTheBas.

18, Kneit BO-6.

19. AuctunavpoBaHHas BoOAA.

T'nasa 4. METOJABl HCCAEAOBARNSA
NPOTO30HUHOTIO IJIAHKTOHA H BEHTOCA

Hpocrefiune — ocobbiit ypoBeHb OPraHH3aLUH JKHSHH, Ha KOTOPOM
KJIEeTKH ABJSIOTCA CaMOCTOATEAbHBIMH opranusMami. MX MoxHO Ha-
3BaTh MepexOJHHIM 3BEHOM, CBA3KBAIOIIHM HH3WHH ypoBeHb (Gax-
TepuH) ¢ BHICIIEM (MHOMOKNeTOYHHMY OpraHdzMaMH). Onnako ecau
HX pasnu4uf ¢ NOCACHHHMH OYEBHAHBI, NPOBECTH YETKYK TpaHHLy
MeXAy npocTefilIiMH PACTHTENLHOrO H MXHBOTHOIG MHpPa (HampHMep,
MEeXAY BOAOPOCAAMH H KIyTHKOHOCHAMH) 7TpyAxo. HEdysophn sas-
JAIOTCA yXKe BhHICOKOOPraHHW3OBAHHHMME OLHOKAETOYHHMH OpraliHsMa-
MH ¢o cnoxiiofi Mmopdoorrefi. Ux pasMepnl Kone6/ioTes OT HECKOAB-
KEX MUKpOH R0 1 cM (uH(Ysopus u3 pona Spirostomum).

Ilo cBoeMy reorpaduuecKOMY pacOpPOCTPaHeHHIG NPeCHOBOANHE
nmpocTeflluHe B GOJILIIHHCTBE CBOEM 3aC/AYMKHBAIOT HA3BAHHE KOCMO-
noyHTOB. B oCHOBe Taxoro IIHPOKOre reorpaHuYecKoro pacnpocTpa-
HeHMA JeXHT HX cnocoOHoCTh HaberaTe HeOJarconpuATHHX YCAOBHA
nyTeM HHUHCTHPOBAHHA, a UPR OAArolpHATHHX YCJAOBHAX — GHCTpO
pa3MHOXaTheA,

FHpocrefimue o6uraloT BO Beeft ToJle BojAoeMa, NpHueM Goabile
BCEr0 HX B IPHAOHHOM CJ0o€ BOAH H MOBEPXHOCTHOM cjoe (A0 1--—
2 cMm) rpyura. Cpeiu cBOGOJHOMXKHBYIULHX NpOCTeAUINX NOYTH HeT HO-
TAMOMHABHBIX BHAOB BCHIEACTBHE OTCYTCTBHA MOPJONOrHYecKHX mpu-
cnocobnenufl, obecliedHpalOmMyUX KM NPOTHBOCTOSHHE Aake cjaboMy
TeYeHHI0 BOAH. CyTOouHbie BepTHKalbHEIe MHrpamiH, KOTOPHe cOBep-
AT 3TH XKHBOTHHE, MACCHBHB, TAK KAK BHISBaZHH HW3MEHEHHEM
YAeJbHOTO Beca LHTOMIA3MEL

Crnesyer NpH3HAaTb, YTO NPeCHOBOAHHIE mpocTefillie ABJAAIOTCA
HanMeHee H3ydYeHHOH rpynunoft rugpobuontos, Henocratounas wusy-
yeHKOCTh Profozoa, oueBUAHO, OODbACHHMA METOAHUECKHMH TpPYHHO-
CTAMH paboTH ¢ 3THMH opraHuHsMaMH. [Ipapfia, B NMOCAeNHRE TOAH B
Cosetckom, Cowlse HofBHAHCL paloTH, XacaloulHecs 9XOJOTHH HH-
¢yasopHuit, uX 3HaYeHHA B BOJOeMAaX PAa3HOTO THNA H POJH B CAMOOYH-
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criTesboM npouecce, Jns pasiMuUHBIX THNOB BOXOEMOB H BOJOTOKOB
Il PAasNAYYHBIX YpoBHeH KX 3arpsA3HelMd YCTanoBJeHH XapakTepHHe
vuAR npocredimux [1].

Bo Bcex canmpOOHONIOTHYECKMX aHANH3AX HCHO/BIYIOTCA TIJaBHBIM
ubpa3oM mpeacrasHTesn kaacca Infusoria. Hume mm nogpofro pac-
CMOTPHM MeTOLKKy o0paloTku npol cBOoGOAHONKHBYIIKX HKHODY3ODHH,
Opvaxko 3Ta MeToJHKa MPHTOAHA H AAA CapKOAOBHX (COAHEUHHKOB,
KOPIIGHOXKEK) .

4.1. METOAbl CBOPA MATEPHAJIA

4.1,1, Mecro ® nepHogruHOCTL oTG0opa npob

PasMeutenue cravnuii (cTBOpOB) Ha Bogoeme (BOROTOKE} AOMKHO
ofeceyuTb BO3IMOXHOCTh NOJYYEHHST JOCTOBEPHHX CpejHeB3BellleH-
HBIX 3HAYeHHR YWCACHHOCTH H GHOMACCH IIPOCTEHILNX B BOAOEME B
uesom. ITpu seifope cTBOPOB ANA NpoBEAEHHA HCCAefOBaHHH B pexax
cledyeT YYHTHIBATh CTelleHh 3ArpASHEHHOCTH OTAENbHHX YYacTKOB
AanHoro Bogoroxa. Has M3yueHuss (OHOBOTO COCTOAHHA 3arps3HeHHA
pekn npoful oTGHpaloT BhHLle M B PpalioHe TNOCTYIJEHMA CTOKOB.
OcranbHele CTBOPHE AOJIKHR pacOoiaraTeCd HHIKE HCTOYHHKZ 3arpsis-
Heyua (!, 2 kM ¥ T. A.) 110 BOIMOXHOCTH A0 BOCCTaHOBJAECHHA ¢oHO-
BOTO cocTosiHHA. [Ipo6et OTOGHpAOT NC NPHHUHIY NONEpevHQro pas-
pesa. [lnaHkToHHHe npobuH GepyTrcsd C NMOBEPXHOCTHONO CJOA BOAH
(0,5 M); Ha MenkOBOAHBIX cTBOpax (1o 3—5 M) mAuddepeHHrpoBaHHO
yepes KaXKAWH MeTp M Ha IMyGOKOBOIHEIX CTBOpaX Ha CTAHAAPTHHIX
ropusortax 0,5; 2; 5; 10; 15; 25; 50: 75 u 200 M B 3NHIAUMHHOHE
¥ THUOJAHMHHOHE, BKJIOYast CJAOM TeMmepaTypHOrO CKauka'l, YPOBHH
BOAHON TOMIUH HHXE W BHINE HEro H NpHAOHHHWH cinoh (0,0 M Hag
TPYHTOM), TaK, 4To6n B O0pasibl BOAH He nONajaid YacTHUH Hia
HIH B3MYYHBaeMble JOHHBIE OCAZKH.

B wWMpoKEX peKax AJNs BHIACHEHHS pachpejieleHHs BHAOBOro co-
CTaBa H UHCJIEHHOCTH NPOCTEAUIHX NO NOMepeIHOMY NPopHIIC AHa
fipoGsl OTOHPANT Yepes Kaxcaue 50 M.

B crosuux Bogoemax (osepa, npyAw, BOAOXPAHHAHINA) MecTa cGopa
npo6 {cTaiHmHK) AONXHH OGHTb PacHONOKEHHl TaK, YTOOH OLLAH OXBa-
YeHbl BCE OCHOBHEIE 30HHI: JHTOPaNibHAs, cybaHTOpaibHaa ¥ npodyH-
JaApHad ¢, a B NMpefenax 30H N0 BOSMOXKHOCTH BO BCeX HMeIOUIHXCS
B BogoeMe OuoTomax, NpHYeM JAJs HCKYCCTBEHHHIX BOAOEMOB HAM0

! SnuARMHHON — ofjacTh NOBEPXHOCTHOR Temaofi BOAH, B KOTOPOA ocyliecT-
BASIETCA UMPKYJIAUMA BOAHMX Mace, TIHDOAHMHROH — OOfacth XOJMOAHOH BOAH, B
KOTOpOfi HE NPOHCXOAMT UMPKYAAUHH B CTeNeHb HAPPETOCTH KOTOPOR MAAD MEHACTCH
Ha OpoTAxXernn roaa. TepMOKNHE — NPOMEXKYTOUHAA 30HA MeXRY ofeHMM bHule-
YIOMAUYTHME 30HAMH € DPEIKHM TEMUepaTypHEIM TpajMeHTOM,

? JlutopaabHad S0RA — MENKOBOAHHNK YHaCTOK, B KOTOPOM CBET UPOHHKEET HO
gea, JIag oTofl 30HH XapakTepHH BHCWHE DacTeHHN, YKOPeHAOWHeCH B AHO BOAO-
eMa. CyOanTopaibHas 80Ha MPOCTHPAETCH RO TYOHHH S@dexTaBHOrO NpOHHEHO-
Deud cBera, HuxMefl rpaHHUM pacnpocrpaueRus aowmofi pacruresnnoctd. [Tpodryn-
AANLEAA 30H& — ZHO H TOMUA BOAN, KYH4 He MPOHHKAaeT CoNHeUHHT cBer (HmeeTcd
TONLKO B OUeHb rAY0OKHX o3cpax).
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ele yuecTb, 4T0 Y 6eperod 3aTONJACHHEE NO4BE MOTYT OLThL B pasHOR
CTeNeHH 3aJepHOBaHbl.

Bo Bcex BoaoemMax npobH JOJAKHH OMThL COOpaHH eXeMecayHo C
anpesis 00 HOAGDL H BO BpeMS AeAOCTaBA HJH NOCE30HHO,

4.1.2. Mpubopw pam cGopa npotosoiivoro nrankToHa B HeHToca

HesaBucumo oT THNa BOJOEMa ANA yY4eTa NMAAHKTOHHHX NpocTeli-
mux npobul oTGHpaTca GatomeTpoM PyThHepa (MOXKHO NONB30BaTLCA
H ApYyTHMH 6aTOMETPaMH C BePTHKANBHO OTKHAHBAIOUIMMHCH KpHIUI-
Kamu)., Baromerp KpenaT Ha mrype (Tpoce Jnebeaxu)’ ¢ MeTKaMu
(nyuime Bcero UBeTHHIMH HHTKaMu) uepes Kaxabie 50 oM, uToGH Ga-
TOMETP MOXHO OHJO ONMycKaTh Ha COOTBeTCTBYIOWYI0 raybuHy. [lo-
TOM BOAY BJHBAIOT B JMTPOBHE NJACTMACCOBHE OYTHIKH, 3aKpHBas
nx nJoTHo npobkol, (Ha GyTHJKM 3apaHee NPHKJAEHBAIOT IlOMEpa.).
[Tocre or6opa npo6 HoMepa OYTHIIOK 3aNUCHBAIOTCH B  MOJEBOH
BHEBHUK (CM. o0pa3zel 3aMHCH B NPUJICHKeHHY 7).

Bytoaks Ao o6paGoTku B AabOpaTOpMM NOMEWIAIOT B SILHKH C
TepMOH3OAALHCH.

Tlpu uccaeaoBanusax MHK{)OGEH‘I‘OC& HCNOAL3IYIOTCA TOABKO BepX-
nuh cooit rpydTa TosmuHOA 1 cM, B XOTOpOM o6HTaeT OCHOBHaf wacTh
?pogoso;'moro fenToca, H NpHIeralomui K HeMYy c/ok BOJAHW (BHCOTOM
—4 CM ),

Insa KoAHYeCTBEHHOro yueTa NpoTo30fiHoro GeHToCa peKOMEHIYIOTCH
TpyOuatele opdGopu, B dYacrHocTH MukpoGenromerp MB-TE [7] u
mukpobenromerp C-1 xoHcTpykuud Huctutyra OHONOTHH BHYTPEHHHX
Bog AH CCCP. Patora mukpoGentomerpa MB-TE (puc. 4.1} ocho-
BaHA IIa AOCTABKe CO JAHa ROAOEMA HAQBLIX MOHOJAHUTOB CO CJOEM
npuaonHofi BoAu. Jas Goiabwero ynoGcTBA B JMAHHOA KOHCTPYKUHR
MHKpOOeHTOMeTpa B MeTaljiMyecKHi NWIHHAP, H3BJeKaloWlHH MOHO-
AHT, BCTaBACH LWIHHAP, H3TOTOBJEHEHA H3 NPOYHOTO NJjeKcHriaca.
HnexcHrnacosulfi UMIMEAP ¢ NOMOIMBI0 TOHKOA pe3HHOBOR JIEHTH
NJOTHO 3akpenjsieTcs B MeTaanHdeckoM UHAmpipe. Hakouweuunx wme-
TANJAAYECKOT0, a TakK¥e MNAeKCHMITAcOBOTO UHJAHHADOB HMOJMCEH OHTE
oTToTeH. UTo6hI KPOMKH BXOZa NJEKCHIAAcOBOro UHAMHApA He npe-
AATCTBOBAJ/IM NPOXOAY UHJAHHADOB B IPYHT, B CTEHKE MeTaJJHUeCKOro
DUMHHApA CheniaHsl BEpe3nt, Ha KOTOPL¢ ONHPaeTCs HAKOHEYHHK
NAEKCHIIacoBOro BHAKHADA.

MnkpoGenromerp C-1 coctodT us npo3paunoft TpyOkm, H3roTOB-
NeHROH H3 CHHTETHYECKOr0 MATepHajna M CHaOXeHHOH B Bepxuel
YacTH BAKYyMHHM 3aMHKaTeleM M JONOJHHTeNSHHIM TpysoM [4].
O6a ynoMaHyTHX npuGopa NPHrOAHH AJsi palOTH H& PasHEIX TPYH-
Tax, KpoMe KaMeHHCTHX H YHCTO NeCYaHHX, OT ypesa A0 TAYOHHH
30 M. Ha Meaxosofbe, rae rpydTH Hecd4aHhHe, MOXHO MOJb30BATHCS
CTeKJTHHEIMH LHAHHApaMH MHkpobGentoMmerpa MB-TE, rorophie Bpas-
JIHBAIOTCA B TPYHT pyKofi, 3aTeM C OTKPHITOr0 KOHIla MJIOTHO 3aKpH-
BaloTeA mpobKOR # 0TeHb OCTOPOMKHO H3BJEKAIOTCA BMECTe C MOHOMH-
TOM, TIOA KOTOPHA B TpYOKY GHICTPO BeTanaseTcs npobka.

Ilnexcurnacosrle UHAHHAPH ¢ npobammu, 3axkphiTHe CHH3Y Npob-
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Puc. 42. flmug 24 TpaHCNOPTHPOBKH Ipol ¢
DpoTO30AHLN GeHTOCOM.

e

R TR T,

Puc. 4.1. Maxpotentomerp MB-TE.

Kofl, moMeujaioTess a0 o6paGoTkd B nabopaTopHH B AIWGHK € TEPMO-
uzonanueil (puc. 4.2). B Amuxe gonxHH OHTh chejiaHH rHe3fa AjA
KaXJ0r0 UHJHHApDA, T. @ OHY JOMKHH OHTb 3akpennedH. Ha xax-
AOM LMAHHAPE AOJKeH OHITH 3apaHee NPOCTABJEH HOMEP, KOTOPHIR
nKWercs na 6yMare, HakNeusaouleficA HA HHAHHAD C NOMOLILIO JHI-
KOH [OAW3TUACHOBOH JICHTH, SAHIIAKINEA K TOMY Xe ee OT mpo-
mokanna. Homep uunuiApa 3anHcHBaeTcss B NOJEBOH AHEBHHK (cM.
obpasell 3aNKCK B NpuaoXKeHuuu 8).

Kak pnankTonHble, Tak H GeHTOCHBle NPOOH AOMKEH OHITBH 06-
paboraun B Kpardafimiv$i cpoxk B JsaGopaTOpAM, TaK KaK Ha YHCAEH-
HOCTh NpPOCTEHUINX CHAbHO BJAHAIOT HE TOJAbKO H3MEHEHMs Temnepa-
TYPH, HO H NPHCYTCTBHe WIaHKTOHHBIX PaukoB M KOJOBPATOK.

4.2, METOABI OBPABOTKH NPOTO30AHOI'0O RAAHKTOHA H BEHTOCA

YcranoBpseHHe BHAOBOH NpPHHANJIEXHOCTH, a TaKXKe KOJHYECTBEH-
uLIA ydeT npocTeHUIHX NPOBOAAT Ha KHBOM MaTepHale,
ITpoTosofinbl MAAUKTOH B JAa6OpaTOPHA NPOCYHTHBAIOT

104, GHHOKYAAPOM TIOC/€ KOHLUEHTPalHH Ha MeMOpPaHHHIX ¢UAbTpaX
1y Ges npeasapaTebHOR 06pabOTKH,
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Puc. 4.3. QuaprpoBaneuuii annapar  Puc. 4.4. Kamepa Boroposa (mo M. A. Kace-
Befitia ¢ YANHHEHHO# BOpOHKOf nesy).
{#3 ppospaudoro nieKcHraaca).

LA

[TnaukToHHEE NPOOH KOHUGHTPHPYIOT NyTeM (QHJALTPALMH HA YAb-
TpamemOGpannbix ¢unprTpax Ne 6 (c nopamu 1—2 MHKpOHA) HAH
«Cpinnop» (¢ nopamu 2,5 muxpona). Jna ¢GmAbTpaliH HMCIOMLIYIOT
GuIbTPOBAALHENA annapaT THRNa 3efiTua, M3TOTOBAEHHHWA H3 NJACKCH-
rnaca ¢ yAaMuenHo#l BOPOHKOHR (AHaMeTD BOPOHKH (puAbTpa — 35 MM,
duastpa —30 mm) (puc. 4.3). (Puasrpyior 6ez earyymal) Korna
Hax ¢uabTpoM ocTaloTcA okono 10 ma BOAE, (UALTPAIHIO NpEKpa-
W2I0T, CKOHUEHTPHPOBAHHYI0O Npody clerka B30aATHBAT H BHAM-
BalOT B CTAKAHYHK, KyJAa DOMEILAlOT Takie HCNOAL3IOBAHNHHIA (BHABT.
OuARTP cJerka NpononackHpBaioT. Bclo noayueHHyo npoly HeMens
JeHHO NPOCYHTHIBAKT NMEpPeHocH NOPUHAMH TPHMEpHO mo 3 MA B Ka-
mepy BoropoBa (puc. 4.4), B XHBOM COCTOAHHE [OJ OHHOKYJIAPOM
npu yeennyedun B 50 pas. Hesuakombie GopMul OTJABAHBAIOT ¢ NO-
MOWbIO MHUXDONRIETKH, MOMemAaloT B MajneHLKO# Kanke Ha NpeaMer-
HOE CTEKJO M ONpeieidioT Noj MHKPOCKOMNOM nocie OpocyeTa KOAH-
yecTBeHHOH mnpoOul. UToOp Kanas ¢ HHDY3OPHAMY Ha MpeIMeTHOM
CTEKJIe He BHICOXJIA, CTEXNA MOMEUialoT BO <«BAAXKHYID KaMmepy» —
AHo vawxH [lerpy noxpHBalOT BRaxNOH ¢uAbTpoBaNbHOR GyMmaroft
COOTBETCTBYIOLIErO pasMepa, a YaulKy 3aKpHBaloT,

HBHuxenne HAQY30pHE MOXKHO OI'paHHUHBATL CREXENPHUNOTOBJAEH-
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gulM KJTeeM M3 affBOBBIX KOCTOYEK, OYeHb JerkHM HarpepanueM (co-
611012 OCTOPOMKHOCTDL, YTOGH Kanis He HCIapHAACh) NPEAMETHOro
CTeKNA Haj COUPTOBORA aampo#i, o6paborkok nmapaMu OCMHUEBOH KHC-
AuThl He Goaee 2—3 ¢ (rak Kak npH Gojee aAnuTeqbHoA obpaboTke
NPOUCXOAUT (UKCAUHs npoCcTefInnX).

Kamepy BoropoBa MoXHO 3aMeHHTb caMOAeNbHOR KaMmepo#i, a
HMeHHO, B pacniaB/ieHHEIA nmapadgue foMemlaloT BCE UYeThIpe Kpad
NpPEAMETHOIO CTEKJAA C TAKHM pacueToM, 4TO0H B CepPeflMHE OCTanach
xaMepa wupunoli npumepro 0,5 cm (puc. 4.5).
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Prc. 4.5. Kamepa nna ofpafoTkn mpoTosofinoro
naapKToHa H GemToca (NMpeaMmeTHoe CTeKAC C a-
paduHoM).

Jaen

Puc. 4.6. PesunoBas rpyma 5AA OTCACHBAaHHS BOAW B3 Npob
MHKpOGCHTOCA.

Pacuer woauyecrsa HAQysopHiA B | A npoSH NPOBOAHTCA HCXOAA
u3 ofrema npodHALTPOBAHHOR BOAW, KOTOPHH H3MepsAeTcsa Hocje
¢unprpanun. [loaTomy koaby DByHscHa, B KoTopyw BCTaBAAeTCS BO-
pPOHKA, HYXKHO 3apaliee DPOrpajyHpoBaTh, 4TO0L CPasy ONMpPeAeNuTH
o0beM NPOPUIALTPOBAHION BOAH. O6BeM BOAbLI, CAMOTEKOM NpPOXOLA-
mHi Hepes HALTP, 34BHCHT KaK OT TPO¢HOCTH BOg0eMa, TaK H OT
MYTHOCTH BOJAH W BpeMeHH roja. Jdas ycAoBME ONHTOTPOGHOrO BO-
Joema! pocratouno npoduabTpoBath 500—1000 Ma, aaa 9BTpodHHX
BOAOEMOB 3TOT 00beM cokpamaetca me 200—300 Ma, a B nepHoX
MACCOBOTO pas3BuTHA Boaopochkeil — po 100—150 wma, Tlps HanHumH
B Boje OOJABLIOTO KONHYECTBA NPOCTEHIIHX, a TaKXe MeXaHHYeCKOH

1 Tlo GromornYeckoll KiaccHQHKAUHH Bce BOAOSMH AeAAT HA TpH  GoJblime
rpynue: 1) ssTpodmHe (xopMHHE), ¢ SoraTofl OpraHHYECKHMH BelllecTBaMH BO-
AoH, HHIIHOA JAATOPAAbHON PACTHTEABHOCTBIO, BHCOKOA TAOTHOCTRI) NAAHKTOHHHX
nonyasuni; 2) oaurorpoduHe (MANOGKOPMHHE), XAPARTepPHIYOIHECA IHAUHTENBHOHN
ray6uaol, cKyOHOf AHTOPAJbHOR PACTHTENBHOCTHIO, HH3KOA NJDTROCTHIO NJAWKTOHA;
3) AerpodEHe (HefocTaTOUHO KOPMHHE), NpeAcTaBAAWEE HeraySokme 3aboJo-
YeHusie BoAoeMH ¢ TOpGAHECTHMHE OTAOXKCHHAMH Ha AHe,
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B3Becd (B pafioHax MOCTYNJEHHS CTOUHHIX BOA), ydYeT NPOTO3OHHOrO
nAaHKTOHA CJACAYeT MNPOBOLHTL $e3 npeABapHTeNbHOH (UAbTpamHH,
HCMOAL3YR NpH 3TOM He MeHee b0 ma mojgel. MoxHo mpocmaTpusaTh
sTOT 06BEM BOAH TOPUHOHHO B Kamepe Boroposa, ogHaxo yaolHee
ApHMEHATL Kamepy Copokuna Tuma newana raybuuoft 1,6 mm. Opra-
HU3Mbl npocuHTHBalOT B 10—20 nonAX 3peHHA OpH YBEIHYEHHU B
50 pas. [loToM DmepecYHTHIBAIOT KOAHYECTBO MPOCTEHIIHX wa | n (waH
1 M%) BoaH. PesynbTarsi 3amHCHBAIOT B NPOTOKOABHYIO KapTOuKy
{cM. npunoxenne 9).

B GenTocHnix npoGax cHayana OUeHHB2IOT xapakrep rpyuTta. Ilo-
TOM ¢ NOMOUILI Pe3sHHOBOH ['PYWIH, COefMHeHHMOH CO CTeKAaHHoH
Tpy6Kofl, ocTOpoxKHO, YTOOL He B36aATLIBATh NOBEPXHOCTHHA cAof
rpyHTa, oTcachBaloT BOAY (pHC. 4.6), OCTaBAAA WAL TPYHTOM CJOft
BOAL BLICOTOH mpuMepHo 5—10 cm. Janee munetkok ¢ orpe3dadnoil
CyKeHHOA 4acThl0 HAH CTeKJAAHHOH TPYOOUKOH NJOUWIAALI0 CeueHHs
0,5 cM? u3 LUANMApa HW3BJEKAETCA YacTh NPobH ¢ KOUTAKTHOTO CJOA
BOAA — IPYHT. [IpH 3TOM B NHAETKY AO.JIXKHEL BXOAHTEL CailTHMETpoO-
BLtii cnrod npuponnoft Boawt H Bepxuuil caoit rpynta. Copepxumoe
nepeHocAT B Kamepy Doroposa 1 pas6asasioT npoduaAbLTPOBAHHOM
BOJOH, CAHTOH M3 [OBepXHOCTHOro ciaoa UuauHapa. [orom nox Ou-
HOKYASIPOM HJH TIOA MHKPOCKOMOM C MaJbIM YBeNHUYeHHEeM, MCIOJb-
3ya ocHoBHLe nocoGua [3—6, 8—17], npoBoAAT OnpeleNeHHe BHAO-
BOTO COCTaBa M KOJHYECTBA NPocTeAmwnx. MeTopnka onpeaenents
BHIOBOTO COCTABA TaKaf Ke, KaK ONHCAHias BHLIe MeTOAHKa onpe-
JeneHHs BHAOBOTO COCTaBa NAAnKTOHNLIX mpoctedwHx. [Moacuer Gen-
TOCHEIX TPOCTERIUAX H3 OQHOTO LHJHIIAPA Beeraa MPOBOAAT HE MeHee
Tpex pas.

[Toayuennne npuw moAcueTe B kamepe Doroposa ganHble mepeso-
AAT HAa €JHITHHY NJOUIaAH BOJOEMA — HAa KBAAPATHHIE MeETpH.

BroMaccy npocTeHuMx onpefessaloT no coOGCTBEHHHIM H3MEPEHHSM,
0JIHAKO B 11a4albiblX CTaAHAX paboTH MOXKHO NMOAb3OBATLCA TabuaH-
uami u3 pabor d. I1. Yopuka [9] u H. B. Mamaeno#t [4].

ITpy BBYHCAEHHAX NPHHHMANT, 9TO YAGALHBIH Bec MPOCTEHIINX
papei enununie. O6bem IPOCTEHIMX ONPeAEIAIOT HO YiHBEPCANLHOMN
popmyne Cumncoiia

V= (b, + 48, + b)),

rge V—o6beM Tena, h— aaHHa Teaa, by, bz H by — cOOTBETCTEEHHO
NAOU@AH HHXKHETO OCHOBAHHS, CpelHere CeYeHHs H BEPXHETO ceve-
tuna, [losydennble peayAbTaTh 3alHCHBAIOT B NpPOTOKOJLHYIO Kap-
TOIKY (cM. npuioxenue 10).
pPH H3MepefdMH NPOCTEHUINX MONL3VIOTCH OKYMAPHLIM MHKpOMeT-
pOM, WIKAJNA KOTOPOTrC H3Mepela WKalol o0BLEeKTHBHOMG MHKPOMETPA
(omHo penewne pasuo 10 mkM) (0,01 mwm). Moanzysch OKyNApHHEIM
MHKPOMETpOM, BCeria Hajo paloTaTth NPH OAHOM H TOM e YBeJH-
HYEHHH MHKPOCKONA HNH ONPENeAHTb LEeHY XeNeHHA OKYJAPHOro MHK-
poMeTpa npH BCeX YBeJNHYeHHAX,
B nactosilee BpeMs eime HeT OOIWENpUHATOA CHCTEMATHKH Ipo-
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CTEHWHMX, KaKk HeT H OOLENpHHATHX TAKCOHOMHYECKHX TEPMHHOB H&
yposHe cemefictBa M Buiie, IlosTomy 4ToOH HaHHtle MOKHO OLLIG
Cp4BHUTh C Pe3yJbTaTaM¥ HCCAeA0BAaHKE APYTHX NPOTO300A0TOB, MOKA
cneayeT NPUACPKHUBATLCH TEPMHHOJOTHH, NIPHBeAeHHOH B OnpepenH-
rese A. Kaasn [15].

4.3. OLEHKA KA%ECTBA BOAGI IO NOXAZATEJNAM
NPOTO30AHOIO NIAHKTOHA H BEHTOCA

l'[pocreﬁmue 006,1anal0T BBICOKO#H YYBCTBATEALHOCTLI? K COAep-
MEHHIO OPra’vd4eCKoro 3sarpsasliedHda B BOAE, YTO AeaaeT HX II€HHBI-
MK NoKasaTeAdMH B OHOJAOTHUECKOM aHAJH3e BOAOEMA. Oguaxo CJIg-

nyeTt T Orkie coBpemMenHhle NMOBEPXHOCTIHE BOAH 3arpas-
rmwmm-
TeALHOTO [IPOHCXO}K,HCHHH, HQO H MHOFHUMH TOKCHYECKHMH BelIECTBAMH:
llecTuiHAaMy, HedTLIo ¥ ee UPOAYKTAMH, TSKEJALIMH MeTajlnamH, Ae-
TEPTEHNTaMH H Ap., WWWM

HUS NpeACTaBHTEIEH NpOTO3 e
6HouHAMKaTOpOR. Ho Gnaro,uapﬂ LIHPOKIIM BOJMO}KHOCTHM pacnpo-
CTpaHeHKs A KOPOTKOMY XH3HEHHOMY IIHKAY, HpocTefimne GHICTpO
MOABAAOTCH BHOBb NPH HACTYNIEHHH GaronpusTHBHIX YCJOBHH.
HuankaTopHas poab HHQY3OPHH BBHICOKO OUEHHBAETCH BCeMH Ca-
HATApHBIMH THEApoOuOAoramMu. Haubonee mo/inhHIE CnMCOR npocrei-
UWIMX-UHJHKaTOPOB NpuBognTcA B paGotax @. IT. Yopuka [9] u B
paGore [8], B ocHOBy KOTOPOrO JferiH HCC/AEAOBAHHR MHOTHX IIpO-
T0300J10r08, o6o6Guennye B. Chapneuerom. Onuako caeuyeT yuyecTh,
NTQ HHJUKATOPHOE 3HAYEHWE UPOCTERUIMX MCHACTCA B PasAHYHBIX
KJHMATHUECKHX 30HaX, TaK 4TO KaXAbLIA HCCAeROBATENL JOJMEH AO-

DaboTaTh BHINIEYNOMAHYTEE CNHCKH COQTHCTCTBOHHO MECTHMM YCAO-
BHAM.

T Iia noaydeunsi naubojiee HATASAHHX Pe3yNbTATOR NO HHAUKA-
TOPHON DOAM HHQY3OPHH H3 MHOTHX MMEIOULHXCHl K HACTORILUEMY Bpe-
MEHK METOJUB peKoMmelngyeM Meton, npeanoxeunnit P, IlanTie w
X. BykkoM B MoxHpukauwd B, Crnagewexka [20]). P. [lantae
X. Bykk [18, 19] npm’wgﬁfw
laeTCA TO/AbKO B OAHQY_ S0HE 3ATPAIHCHHA. B ACHCTBHTEJILHOCTH 3Ke
QUEHH_DEIlKHe BHAM_OGHAPYMEHH NHIL B xaxoﬁ-’ro oupeseaeH noit
30He, NOCKOAbKY YeTKHe I'Da IGHz
BECTH W CAEAYET YYUTHIBATH cymecmoaalme nepexo,mux 30H.
STomy B. Caajeuex H3sMEHH] 3HAYEHWA MHAEKCOB CampOGHOCTH WHAM-
KATOPHEIX BHAOB, LaHHHX B paborax {18, 19].

ITo Ilantae n Bykky, cTeneHb 3arpA3HEHMA XapakKTepH3YeTCs HH-
JIGKCOM CanpoOHOCTH

= (sh)
S=== B

rae S —Hupgexc canpobHOCTH, §— HHAHKATOpHAA 3HAYAMOCTL, A —
OTHOCHTOALHOE KOJIMYecTBO ocofeli BHOa.
HnaukatopHas 3HaYMMOCTh § I8 oaurocanpo6oB cocraBager I,
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8-mesocanpofos - 2, a-Mesocanpofos — 3, noaucanpo6os — 4. OTHO-
CHTeJbHOe KOJKYecTBO Ocolell Buja A paBHO AJAA CAY4aHHHX Haxo-
OoK 1, peaxo 2, Hepeako 3, wacTo 5, oueHb HacTo 7, MaCCOBOrO pas-
BHTHA 9.

Hupexke canpobrocth S B nosucanpoOHOH 30HEe (CUJIBHO 3arpgs-
HEeHHOR) HaxoauTcd B mpenenax 4,0—3,5, B a-Mesocanmpolnoft 30He
(sarpsinennofi) — 3,6—2,5, B f-MesocanpobHoR 3s0He (yMepeHHO 3a-
rpasuerHof) — 2,5—1,5, B oaurocanpobHo#t aoue (aucroit) — 1,5—
1,0, B KceHocanpoGHoit 30Be (OueHb yHCTOMH) paseH 1.

OueHs HArNAAHO HHAEKC CampoOHOCTH MOXKeT OHTe H3olpaxkey
rpadHdecKd, rAe Ha OCH abBCUHCC — HCcleAyeMble CTaHMHH, Ha OCH
OPAHHAT — HHJEKC CampOGHOCTH.

fTpusep. Pexa Benrta, 24 VIII 1980 r. (yctbe p. Bapaypa, npasuft Geper, ray-
Gura 0,5 M, CYNIHHOK).

cag:;ﬁ%?rg:m Bua q':"ucg.el::lfcu?’ L sk
2 Aspidisca lynceus 20 3 2 6
x—% Coleps hirtus 20 2,5 2 5
a Spirostomum minus 540 3 7 21
x—p Paramecium candatum 60 3,5 5 13,5
3 Uroleptus ratiulus 20 2 2 4
p Caenomorpha sapropelica 640 4 7 28
P Metopus coniorius 80 4 5 20
28| 3 94.5
= §=3.4

Pexa Benta B palione Bnanenns npEToxa Bapayea y mpasoro Sepera sBAAeTcs
3arpasHennEOH.

NEPEYEHb OEOPYAOBAHHA, HEOBXOOAHMOIO JJifl CBOPA
H OBPABOTKH NPOTO30AHOIO NAAHKTOHA H BEHTOCA

. Barometp.

MaeuxpodenTtoMerp.

. Tepmomerp.

Benult guck.

[MaactMaccoBule SYTLHIAKH {MTPOBHE).
[Tnekcurnacosbe UWHAMHAPLL,

Shuux ¢ TepMonsoaAuHedl AAA XpaHeHHs OyTHIIOK.
SiuMK ¢ TepMousoaalMed AnA XpaHeHus HJIHHAPOB.
[Toaepoft gHeBRHE.

10. HIryp KanpoHoBhIf.

11. Pe3unoras rpyuia Ne 1.

12. Mukpockon GHOnOrHYecKHH.

13. Jlyna GuHokynapHas.

14. ®uapTpoBanbiufl npubop Tuna 3efitlla IIEKCHTVIacOBHH,
15. Konta Bynsena.

16. ®uabTpsl MemOpaHutie Ne 6.

LN OR LN



|7. CrakaHbl XHMHYECKHE,
18. Kamepa Boroposa.
19. [TpeameTHbie cTexAa.
20. IToxpoBHbie cTekAa.

Tnasa 5. METOJ bl H3YYEHHA SOOHJiAHKTOHA

COCTaR M YPOBEHb KONKYECTBEHHOr0 PasBHTH BOXHHX Hecrmosso-
IIOUHKIX OPraHKU3MOB fABJAETCH BHLICOKOUYBCTBHTEALHHIM HOKasaTeaeM

CTelleHH 3arpA3HeHusl BOJAOeMa H HapyleHHs YHCTOTH ero BOJ.

OIHBM HZ KOMINOHEHTOB OHOJOTHUECKCrO aHaju3a BojoeMa fB-
NSICTCA HM3yYeHHE 300MNANKTOHHOrC CQOGINECTRA, T. € COBOKYNHOCTH
#KHBOTHBIX, HaceJAIOWHX Todily BoAb, OcoGeHHO BeNHKO YyacTHe
300TMAAHKTOHA B KPYrOBOPOTE BEIMECTB B MaJAQNPOTOUHBIX BOAOEMaxX —
03epax, BOLOXPaHU.IMIIAX H NpyHaX, HECKQJLKO MEHRIIS—B_pEKax.

300NNaHKTOH NpecHslX BOJA NpeAcTaBaeH B OCHOBHOM mpocTeli-
wuMr (THn Prolozoa) !, konoBpaTkaMu (kKaacc Rolatoria), pakoos-
pasHbiMu (xnacc Crusiacea) (Becaonorumu (orpsag Copepoda) u
BeTBHCcTOyCcHMH (mogoTpsaa Cladocera) pakaMu).

_300MaHKTONKOE co00mecTBO, Kak M J0foe coobIIecTBO 3KOCH-

m&m%gmwomm AMHAMH-
WECKOH YCTOMYHBOCTBIO, ONPEefeAcHHON, NpHCYIIEN CMy OpraHusalued.
HM3Menenrs VCJOBAN CyMeCTBOBAHWs OpPTaNNaMOB_ OTPAXKAIIca 1a
BHIOBOM COCTaBE, KOJUYECTBERBHIX IMOKA3ATENAX, COOTHOUICHHH OT-
J€NbHNX TAKCOHOMMUECKHX FPYiN, CTPYKTYPE NONYAANNN 300MAaHK-
TEpOoB. TaKAM OOpPA3ON, JOUNNTANKTON MOKeT CJAVXKHTh XapaKTepH-
CTHKOR COCTOSHHS BOAKON CPeAnl.
" Opra#susMB 300MJAaHKTOHA — B OCHOBHOM MHKPOCKOmWucckHe ¢op-
MH. B 32BHCHMOCTH OT JHHCHHHIX PasMepOB NPECHOBOAHHIH NJAaHK-
TOH MPUHATO AE/JTHTb HA CAEAYIOLLHE FPYNNH:

1) Me3onsnanxroH — HanGoJee KPYMHHE OPraHH3IMBI, BHAMMBIE He-
BOOPYXeHHHM TIJa30M, HX pa3Mephl JOCTHraldT HECKOJBKHX MHUJMH-
MeTpoB (0OABIIMHCTBO NpencTaBHTedelt noxorpasa Calanoida, MHO-
riue upeacrasurend nojorpsjga Cyclopoide — Eucyclops serrulatus,
Cyclops scutifer, C. strenuus, Acanthocyclops gigans, A. vernalls
H JAPYTHe, KpynHbe Opeactasutenn nopotpsaa Cladocera—p.p. Si-
da, Limnosida, wexoropue BuAM B3 p.p. Daphnia, Bytholrephes u
Ap.);

2) MHKPOMNaHKTOH — OpraHH3Mbl MHKDOCKONMHYECKHe, HX pa3Mepul
o1 50 go 1000 mrm (Mesocyciops oithonoides, naynavansine crafuf
otrpaga Copepoda, MHorde mnpeacrtapaTenn moaorpapa Cladocera:
p.p. Chydorus, Alona, Alonella, Gonvuiuncteo u3 p. Bosmina u ap.);

i C6op, o6paboTka, ONPEOENCHAE TAKCOHOMMYECKOTO COCTAaBa NpocTeffIIHX Tpy-
soeMkn, Tpebylt cnelianbRoft KBAaNRMHKALWK H TOSTOMY B HacToRwlef Iiape He
PACCMATDHBANTCA.
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3) HAHHORNAAHKTOH — OPraHH3MB, AJKHA TeJa KOTOPHIX MeHbIe
50 MM (MeakHe cdopMmbl kiacca Kotaforia, npeicraBHTeSH poAoB
Ascomorpha, Colurella).

4) yabTpanJaHKTOH — KpafiHe MeNKMe OpPraHA3MH, HX pasMepH
MeHee 20 MKM.

B 3aBrcuMOCTH OT yKa3aHHHX BHIe pPa3sMepHBX TPYNN NJIAHKTOH-
HLIX OpraHH3MoB TpebyeTcst NpHMEHEHHE Pa3NHYHHX MeTOJoB HX
cOopa: nepBble fAse TPynfbl MOIYT OHWTb YAOBAGHH [JaHKTOHHBIMH
ceTAMH, AR c6opa HAHHO-H YJABTPANJAHKTOHA HEOOGXOOHMO NpHMe-
HATb OTCTONHBE MeTOJ,

B 3aBHCHMOCTH OT THIIa BOJOEMa pa3JuyaloT: 3IBJIHMHOMAAHK-
TOH — [IIAHKTOH 03P, TeJeONIAaRKTOH — MIAHKTOH TPYL0B, TeJLMa-
TONMAAHKTOH — NJAIKTOH MY, KPEeHONNAHKTOH — MAaHKTOH KJ[!OHeﬁ,
HOTAMONJIAHKTOH — INaHKTOH pekK.

5.1. METOAbl CEOPA 300NNAHKTOHA

5.1.1. Opyaua piaa cGopa 300NAAHKTOHA

Bee pasHooGpasue Metofoe cfiopa  300MJIaHKTOlA CBOAMTCA K
ABYM BapHaKTaM:

1) merozH, npeAcTaBifONHE KOMONHALUIO BOJO3aYE€PNLIBAHHS
OZHOBPEMEHHOI0 OTAEJEeHHs MJAAHKTOHa OT BOAH B caMoft Boje, uTo
OCYIECTBARETCS € MOMOMIBIO TJIaHKTOHUEIX ceTeH, NaHKToHOYepna-
Tenei;

2) MertonwH, NpeACTaBNRIOUIAE KOMOUHALHIO pa3leJbHOTO BOAO3a-
4epuLiBaHHs H 1OCJEAYIOUICTO OTAEJICHHS HJAANKTOHA OT BOAHL, 4TO
OCYINEeCTRARETCA HIK ¢ noMowbio (UIBTpauHl JocTaslieHHOR na Mo-
BEPXHOCThL BOJB 4epe3 CeTKy, W/JH [ocpeacTBoM oTcTamBawus [11].

Metoz orfopa 1pol 3aBHCHT OT Tila BOAOCMA, €F0 TAYOUHH,
pasMepoB. B Kpynubix M CpefHHX BOAOEMaxX ¢ 3aMeNAeHHLIM BOAO-
o6MeHOM (03epax, BOJOXPaMHAHLIAX) NpoOLW 3000JaHKTONZ OTOH-
paioT goauuecTaelino#t cetbio JKeau axUBONHO (nocaeloBaTeNBHO
0B/1aBAUBAIOT SiH-, M€Ta- H CMIOJMMHHOH), B MEJIKOBOAHBIX BOJOE-
Max (npyAax, MaJjBIX JIeCHHX 03epax, JaryHax), ray6MHA KOTOPHX He
npeBuiaeT 3—4 M, — TaKXKe KayecTBeHHOH cerblo JlxkenH, TOTaabLHO
(mponssoauTcHa 00108 BCEro ¢Tonba BOAK OTO AHa AO NOBCPXHOCTH).
HcnoarayioTess Takxe NAAHKTOHOUEPNATENH Pa3NHUHHX KOHCTPYK-
unii [11]. B nacrositee spemsd B MHCTHTYTe GHONOTHH BHYTPeHHHX BOA
AH CCCP nprMexsior naaukronoSatomerp K (Avsgenko-Koxes-
HuKoBa) [18].

B sopoToxax, riaasHniM oBpasoM pekax, s cOopa KaueCTBEHHHIX
npo6 Henoab3yeTes WHAMHAPHYecKas ceTh Jlaurranca («Llemmetun>}),
a KojHuecTBReHHHX — HaTomerp JKykosckoro . HanGonee npocTuiM
H JOCTYNHBIM crtocofoM, He TpefylouinM CI0XHOro ofopyAoBaHud,
aBaserca cnocol orfopa mnpo6 nyrem npouexusanus 50-—100 a
BOLW, B3ATOH BeAPOM HJH npyrﬁqim%{m HYIO
cets Anwrefina.
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Ilocxonpky cepHHHEIA BHINYCK HA3BAHHHX 0aTOMeTpPa H NJAHKTO-
wobaroMeTpa RO CHX MOp He HaNa)keH, 2 HHAHBHAYAJAbHOE HITOTOB-
Nenne 3THX NprOOPOB 3aTPYAHEHO H3-3a OTCYTCTBHH MATEPHAJIOB H
no APYrHM NHPHUHHAM, OCTAHOBUMCH Ha {oje¢ MPOCTLIX, ACCTYNHHX,
HO AOCTATOUHO TOWHHX ANA HeJeH Hallero HCCAeNOBaHHA OPYAURX
A0Ba 1 cnocobax oréopa npob.

5.1.1.1. Opynua ana KauecTBeHHoro cGopa 3oonaaHxrona. Knaccu-
YeCKHM OpyIveM cOopa 300MJAHKTOHA ABJISETCH KOHHYECKAasd NAaHK-
TOHHAd CeThb (ceTh AnuiTefina), cocrofiuas M3 LIEJNKOBOrC HJIH Kan-
POHOBOIO XoHYCa (yceueHHOro), IHPOKHM OCIHOBAaHHeM HAlIHTas HA
METaJIAHYeCKOe KOJbID, a B Y3KOM OCHOBAHWH HMEIOIIAA CTAKAHYMK, B
KOTOPOM KOHUEHTPHpYeTcs cobupaeMbifi ITanKTOH.

KDHYC H3 [IeJKOBOTO HIAH KaHpOHOBOI‘O CHTA ﬂpHI.IIHBaeTCﬂ He
HemocpeAcTBeHHO K 0Opyuy, a K noJocKe IJI0THOH TKAHH (JBISAEOH,
Gasu wau nioboit ApPYroi xaonuaTobyMa;KHO#), ¢ MOMOLLBI0 KOTOPOi
oli mpHEpenasceTca K oOpyuy. Hast H3roroeileHHs NJaHKTOHHON ceTH
ynoTpeSaserca MeAbHHUHOe INeJNKOBOe HJIH KAlpPOHOBOE CHTO HJH ras,
oT/IMvaomrecs GoAbLUIOR MPOYHOCTLIO M PARHOMEPHOCTBIO pachpeje-
AeuHst puteil, HoMep cuTa cooTBeTCTBYeT qiucay sueil B | ¢M? TKaHH.
Haubonee uactoid ras Ne 77, narbosiee peakuh ras Ne 7. dna yaas-
JHBANHA MHKDONIAHKTOH2 IIDHMeHAeTCA [az Ne 64—77, ans yraenu-
BaHls Me3olLiaRkTORa — N 3864, HarRo-u yAbTpaniapKTOH NAAHK-

TOHHOM CETBbIC HE VJIABIMBAIOTCH,
[Ipu H3roTOBAEHHH CETIIOTO KOHYcAa HeoOX0AHMMO:

1) e AKOBOE HJlM_KANPOHORQE CHTO Nepel NIHTheM GMOUNT -
Koft ¥ caerka NporJaiyTh HeropaduM yTIOTOM,

2) npoTyHi xAon9aTOOYMAXKHENWI WK NbHAHOH MaTepHaa nepej
ITHTLEM BLIMOYHTD, BRHCYWHTE M APOTJIaAUTE,

3) BepeBKH NpeABApHTENbIIQ HAMOUUTh H BEICYIJHTH B HATAHYTOM
BHE.

aTepuaj AAs CEeTHOTO KOHYca pACKpaHBaeTcd NO BHKpOfike.
Buikpofixa jenaeTcs mo npuaaraemo#t cxeme (puc. 5.1), rae anHua
6GOKOBOfi MOBEPXNOCTH X H YroJl Packpos 4 BHYHCAAITCA 10 dop-
MyJnaM;

ri

*=R= (1)
360 a 180r
= ——— Wil 5= —, (2)

rie R—paiHyc MeTaliHdeckoro ofpyua (WHpPOKoe OCHOBaHHE yce-
1eHHOTO KOHYCa); r— pajHyc crakadHyHka (y3Koe OCIOBaHHE Yyce-
UCHHOTO KOHyta); [ — AjauHa ofpasyiolled 6oKa yceueHHOrO KoHyca;
X —- nanHa wacTH ofpasyiomed GOKOBONH INOBEPXHOCTH KOHycCa, KOTO-
pan DOAXKHa OBITH OTpPEe3aHa; 4@ — Yron HAHM NOAOBHHA yIjla NpPH Bep-
IiMHe pasBepuyToR HOKOBOM NMOBEPXHOCTH KOHYCA,
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Puc. 5.1. BuEkpofika ceTsmoro KoHyca Puc. 5.2. Packpoft cerkn. Cmneawrca
LA naaseTHYeckod ceTr [10) detand ¢ ¢ 8, 6 c 2 [10].

A — pukpoRika B CBepHyTOM BHae, B — Bh-
fpofika B DAIBEDHYTOM BHIe., R — paauyc
METANAAYECKOro ospgua, r — paiayc <¢ra-
xanyEKa; { —~AAHHA OOKa YCeleHROTo KONy
ca (paBHa AauAe COKA CETKH); X~ AfiHHA
cacrH  ofipazyiomel  GokoBofi mOBEpPXHOCTH
EOHYCA, KOTOPaR AOMAHa OHTbL O0TPE3GH&:
@ - YTon Mced#cly OOKaWm pajBepHYTOro Ko-
AyCa, MASH — NOBEPXHOCTD YCRUEHHOTO KO-
Hycta, paibepHyToro Ra TNAOCKOCTH; OFS —
O0TPEeIZgeMAN MacTh BWEPOAKH, NYAKTHDHAA
AHHAN BOKPYP [A3BEPHYTOTO0 YCEUYSHUOTD KO-
Hyta — nprGaeka | cM Ha (HIRBL.

Ha euxpoitke nenaercsa nprbaBka Ha IIBH 00 | CM CBEpXy H N0
JAHHHOR cTOpOMe, a TakXe 3 ¢M BHH3Y KOHYyCa AJifl HAUIMBKH C Ijo-
MOIbI0 MOJOCKY MAOTIHOR Marepuu (TaK HASHBAEMOrO MaHXKeTa) Ha
AOBOJIbHO OCTPHH KpaH NJIaHKTOHHOrO cTakaHunka, CeTh IIbeTCH
TOHKOH MIJIOf M TOHKMMH HHTKAMH, Ayull¢ HATYPAJbRBIMH UWIEJKO-
BHMH. Boipesaude xycka rasa no BeIKpofike yjpofuee NPOHSBOIMTL
no cnoco6y, ykasaHHOMY Ha pHC. 5.2, Huxuui, oOWHTHE NAOTHOR
Mmatepdefl Koiell KOHYCa MPHKpeNIdercs K CTaKaHYHKY ¢ [OMOUlLIO
MAOCKOTO JAATYHHOTO KOJAbla, CHAGKEeHHOro 3aXIMHHM BHHTOM. Ko-
HYC H3 KanpoHOBOrO HJH HIEAKOBOIO CHTA TMPHKDENASeTcd K MeTal-
NHYECKOMY KONDLIY NPH mOMOIIM y3koli nomoc (He Gonee 10 cm
IUHPHHBI) K3 NAOTHOH MatepHH. K merananueckomy KoJblly Ha pas-
HOM PAacCTOAHHH JDYr OT JApYra NPHKPENAAIOTCH TPH OpouHEle Oe-
Y€BKH (CTpONH), CBOGOJHHE KOHIH KOTOPHX Najf BXOAHHM OTBep-
CTHEM CeT!l NpPHBA3LIBAIOTCH K HeOOJABbIIOMY KOAEYKY, X KOTOPOMY
[IPHCOENHHACTCA NpH NOMOWH 4YeKeAd NeTAA HAH KOJbLO IEHBKOBO-
ro, JbHAHOrO HAH METAJAHYECKOrD Tpoca, CayXallerc IJafA CNyCKa
ceTkH. [IeHbKOBHA TpoC TOAIMUHOH 3—5 MM HJAH HeCKOMBKO TOJILE
NpefBapHTeNLHC NMPOTUHTHEBAeTcA oangoill, pacTarusaeTcg H B HaMo-
HEIIHOM COCTOANNH pasMeyaeTcsda Ha METPH H NOAYMETPH OTYTEM BIIH-
BalMsi B TPOC HBEeTHWHIX WHTOK (HanpuMep, MeTpH 0bo3HaualoTCs Kpac-
HHMH HHTKaAMH, NOAYMeTPW — CHHHMH). Ha 3aXuM#oM xoasne
CTAKEHYMKa RPHNAUPAOTCH YUIKH (REpReHIHKYAApRO G0KOBOR noBepx-
HOCTH CTaKanuY#Ka), 3a KOTOpHE OH C NOMOIILIO Tpex 6eueBOK NPH-
Kpennsercs K KoJAbLy. 3TO AeJAaeTCs AJad TOro, YTOOH, WIeNKOBHIR
Ta3 He MOPBAJACH OT THNKECTH MA0X0 (PHALTPApVIOUlellcs BOAH, Beca
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Puc, 5.3. Kauecrsernas cets Anureftua [10].

Puc. 5.4. MeTaZnHuecKHl cTakaH ¢ KpaHoM AAA MA2HKTOHHHX
cerox [10].

Puec. 5.5. Huaauapuueckas ceTh <llenmenans.

CTAKaHYHKA H Ipy3a, CAYXKAUEro AAfA yTaxensenus cetH. Ha puc. 5.3
n taba. 5.1 npeAcraBieHa KavecTBeHHas ceTb AnwiteiiHa. B nocnen-
Hee BpeMd NPOMKINIIEHHOCTh BHIMYCKAaeT MeAbHWIHOE CHTO H3 Kan-
poua, Toamuua wuteli KampOHOBBIX cerell MeHbIle MO CPABHEHHIO €
UIeITKOBHMH CETAMH, MO3TOMY Hymepauua cut wuHad., Huxe npuso-
JATCA CPaBHHATENbHBE PSAH HOMEPOB KAaNpPOHOBHIX H IIENKOBHIX CHT:

Marepaan Flosep cira
Uleax 7 9 11115719 [ 21 23 25 27 | 29 32
Hanpor 7 9 1|15 23|27 29 32 35 38 43
TIporonxerye
Marepahan Humep cuta
Wleax 35 38 43 46 49 52 55 58 61 64
Kanpon 46 49 52 55 538 61 G4 67 70 73

Jng nnaHKTOHHBIX ceTell NPUMEHAIOTCA METAAJNHYECKHe H CTek-
JNRHHBE CTAKAHYMKH pasiiofi KOHcTpykuMH. OcoGenno yAOoOHH MeTan-
JHYeCKHe CTAKAHUHKY ¢ KpanoM (puec, 5.4). Mx paaMepH: BucoTa
40 MM, auaMerp 28 MM, Aas cpefHell MOJENH CETH COOTBETCTBEHHO
80 1 55 MM, BMecto Kpana Ha CTakaHYHKe MOXeT GhTh nmaTpyGox,
Ha KOTOpHIfi HacaxHKBAeTCA De3HHOBAsA TpylKa COOTBETCTBYIOLIETO AN-
ameTpa, sandparomasncsa saxumoM Mopa. Takofi crakasyux HauGosee
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yaoGeHn anfl paboThl B SHMHHA nepHoR, KOria TNOBOPOT KpaHa 3a-
TPYIHeH B CBA3H C HH3KHMH TeMIepaTypaMK BOAHM W Bo3ayxa. He
MeHee YRoOeH MeTalJnHHecKHNA CTaKaHUHK ¢ rayXHM AxHoM Ge3 Kpawa,
COCTOSIMHA H3 ABYX HONOBHH — KOPOTKOH Bepxueill u Gonee ANHHHOK
HHXHeH, Coel¥HeHHbBIX APYr € APYroM MOCPeACTBOM LITHKOBOIQ 3&-
TBOp2 WJIH BHHTOBOH Hape3kd. BHYTpelNHHH JAnameTp CTakaHUYMKa
3,5 cM. Bbicota Bepxiedl yacTn crakaH4dka 3 cM, HuXHek — 7 CM.

Tadruua 5.1
PaaMephl KauecrseHHbIX cercft Anmredba
Juaverp, €
Drnua obpaspouicii Goxopof
Mosens HOBEPKHOCTR KOllyca, o YOAHO" D
OTARCTHE
Manan b5 25 3,5-4,0
Cpeansn 100 44 6

KauecTpenneie J10BEl 300NJaHKTOHa [POHIBOAATCA C LENALIO BH-
sB.JeHHA erQo BHAOBOMO COCTABA. YCTaHOBJelHe BHAOBOIO COCTaBa
300N1aHKTOHHOrO coo01IecTRa cjefyeT OPOBOAHTH B TeyeHHe Berera-
LHOHHOTO MEPHOJAA, KOTAA OCHOBHAM Macca OpPraHH3IMOB [PHCYTCTBYeT
B [IAHKTOHE U aKTHUBNC PA3IMHOMAETCH,

KauecTBenuniMH ceTAMY paboTaioT C JMOAKH, NioTa, cymura. Mx
ONYCKalT B BOAY N0 BO3MOXHOCTH BEPTHKAJABHO BPYUHYIO HAHM ¢ 0O-
Mowple snebenkd. MadeHbKHne NJAlKTOHHBE CeTH MOXHO 3abpachl-
BATL ¢ Gepera, He AONYCKas 3ayepnHBavHs HMH IPYHTa.

Iaa c6opa naankToua B pexe HJAH NPH IBMKEHHH CYAHA HA O3c-
pPax H BOAOXPAHWJIKILAX PEKOMEHAYeTCA UMAMHApHYecKas ceTb Jlawr-
raica («LlennenrH»), cocTosmias H3a ABYX, CISHTHX M3 eAKa HIH
Kanpoua UHJAHHAPOB H OANOro WWefKOBO'O HAH KampoHOBOTO KOHYCA
C NJAHKTOHHBIM CTaKaHYHKOM Ha woHue, CeTh ¢ NOMOWLIO KYCKOB
NOMOTHA HAINMBAGTCH Ha TPH MeTakNKUecKAX Xoamla, K nepeaHemy
KONbLY NPHBA3HBAETCH Y3JeUKa ¢ KONbUOM 1A KpenJeHHdS K Tpocy
{puc. 5.5). CeTp MOKeT OHITL pa3nux pasmepor (Taba. 5.2).

Tabmgua 5.2
Pasmepts Mopenelt cerefl Jlawrranca («llennennuon»)
DNaanerp, ¢ Jauna, cu
o Srodpermn | TR | GG | SR [ neeh com
Boavltan 22 6,5 98 50 148
Cpesnas 15 4.5 96 42 138
Manan 9.5 4.5 97 23 120

5.1.1.2. Opyaua aaa KONHYECTBEHHOTO cfopa 300MJNAHKTOHA B Me-
Toab pabore ¢ HEMH. KoanuectBeHHme cerH Tpelyior Oonee Tiia-
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TeNLHOTO H3roTORAEHHA. OHH OTAHYAIOTCA OT XAUECTBEHHBIX CIeAYIo-
IUHMH OCOOEHHOCTAMH KOMCTPYKLHH:

|) npucyTcTBHeM B RepeAHeM OTAe]e CEeTH KOKYCa — HaJCTaBKH
H3 MAOTHOTO XJONYarofyMaXkHOl'o MaTepHana,

2) B CBA3U C HAJAHYHEM 3TOIO KOHYCA HMEETCs BTOpOE MeTaalll-
ueCKoe KOJbUO, K KOTOPOMY lLpHINHBaeTcd BepXHHH KOHeN jaicTapKn
) KOTOpPOe INpelcTaBAfeT BXOAHOe oTBepcTHe ceTH. HasHauenwe ko-
Hyca — HAJCTABKH 3aKJioudercd B ochabnaeHnu o6paTHHX (BHXpe-
BLX) TOKOB BOAH ¥ TEM CaMBIM NPeLOXPaHeHHU NNAHKTOHA OT BH-
MBLIBAHHA NPU NPOTRIHBAHHUH CETH CKBO3bL TOJMILY BOAH.

CymecTByeT ueALll PSA KOJTHYCCTBEHHBIX CeTel, CaMbiMM pacnpo-
¢TpaHeHHbLIMH H3 KOTOPHX #BAsioTcH ceTH Mwenu, Hancesa, Anm-
retina. OcloBHBIE pasAHYMi B HX KOHCTPYKUHH CBOAATCA K pasiH-
YHAM B GOpPMe HAACTABKH H B MeXalH3Me 3aMLIKaHHUA CETH NpH JO-
Bax Mo ropusoHTaM. B KauecTBe OCHROBHOTO OPyANS JM0BA Me3ONAaHK-
TOHA MOXHO DeKOMeHZOBaTh ceTh keauw Kak Gojnee yAOBHCTYIO TO
cpasHeHuio ¢ ApyruMu ceramu [11].

Cetp [xeay (puc. 5.6) cOCTOUT H3 QHILTPYIOUIETO 1IETKOBOIQ
HJAH KanpoHOBOrO KOHyCa, KaK M B KaueCTBeHHOil ceTH Anwiteiia, o
BepxHero oGpaTHOrQ YCEUEHHOTO KOHYca H3 NJOTHOrG Oeaoro mare-
puana. [To BepxHemy u HHXNeMy kpaio 0OGpPATHOIO KOHyca NPHILH-
BalOT MeTaldHueckHe o6pyun (mnamerp 0,5—1.0 cM), K KOTOpHIM na
pPaBHOM pACCTOAIHH APYr OT APYra MOCPCACTBOM MallKeT M3 NaQT-
HOH TKanh Kpenarci TpH GokoBblie cTponli ceri. CTPORM AesaioT H3
JARHAHOTO WAH KamponoBoro tana. Ceoboambie KOHUL CTPON CBAI3H-
BAIOT NeT.icfi Hajl BXOAHBIM OTBepcTHeM CeTH. K HMMHEMY KOHLY
GHALTPYIOWLEr0 KOHYCA, KaKk H B J060H kauecTBeHHOH CETH, NPHUIH-
BaeTCs MaHIKeTa H3 [ITOTHOH TRAHH, ¢ NOMOIILID XOTOPOH K ceTH IpH-
KPenaseTcA CTakay ¢ KpaHoM JANA caHBanusa npobbul. Crakan Takxe
NOCPCACTBOM TPEX CTPON NPHKPENIAeTcs K OCOALLIOMY  HHXICMY
KOJILLY ¢ TakuM pacuetos, uToOLl NpH NoABeLIHBAaHMH TPy3a (PHAL-
TpyloWwuil Konye umen neboauwyio caabnuy. MecTa KpenaeHus crTpon
K 0601M KONbuam, a TaKXKe YIUKH CTakaHuHka neolxoaumo co-
BMECTHTE: [0 OfHOH HPRAMOH BO n3bemanue nepekpydyHBaHH® (QUIb-
TPYIOUIErO XOHYCA CETH.

3aMulkaloniadacst KoanuectsenHag cerh [HxXKead, nmo  ondcaniio
B. HU. JKaauna [6]}, npuBoxurca B paGodyee moJoXKeHDE € NMOMOIIBLIO
CNEeNHAALIION0 3aMbIKaTeAsl, COCTOANIETO H3 O6ONMBI, BUYTPH KOTOpOH
Ha oci CBOGOAHO ABHTAeTCs KPIOUOK C TPOTHBOBECOM, CAYMAILAA ANS
3aKpPenJeHHa KoAblla y3aeukk ceTd (puc. 5.7). Yepesz pepxuiwow vacTb
000HMH MponyillleH BHHT, 3& KOTOPHI KpemuTcad CNYCKHOH TpOC.
3pecb Xe YKpEMICHO CNYCKHOE MpHCHoco{JeHHe CO CHHpasbHOM mpy-
XKHAHOH NocepeiuHe. B rofioBKe CHYCKHOTO Mexanu#aMa HMeercs [po-
pesb AN% Nponycka coyckroro Tpoca. CeTh MoiBellMsaeTcs AONOJ-
HUTEJbHHM IMHYPOM, HAYIIAM OT GOJLIIOTO KOBA K HHXKHeH uacTy
oboifimu. Ilepen Hayalom paboThl CeTh BHPELINBAETCH B OTKPHTOM
COCTOSHUH: KONBLO Y3AEUKH 32)KaTO KPIOYKOM 2aMHKaTeas. Kpaw mas
cnuBadus npo6H Ha craxanuWke 3akpuT. B TakoM BHze ceTp ony-
cKaerca B BOAY, 3aTeM NOLHHMaeTcs IO HYXHOMO TODH3OHTa, H K
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Puc. 5.6. 3amHKa0mancd KOAMUeCTBEHHAR ceTh Jaend.

{ — neTaA Ma WHype; ? — WHYP, CAAMHPAWIHA CETKY C JaMBKaTeNMeM;

J —HYpW Ha BEPXHEM KOABUE; 4 =-- BepXHee EOABUO; § — Marepua-

ThIA KOHYC; § — HEXHe2 Xoakly; 7 — INeXKoBas ceth; § — wmHyp, ydep-
MMBaoMuE cTaKaKRYuk; ¢ — cTakaHYHK,

Puc. 5.7. amuxarens n5A ILaHKTOuHOMN
CeTH.
a — patounfi KDOYOK 3aANKKATEAR.

3TOMY MOMEHTY MOl COYCKHOMY TpoOCy NYCKaeTcd MNOCHJAbHBIA rpys,
KOTOPHH, yZapAsa MO rONOBKe CHYCKHOTO MeXaHH3Ma, OcsofoXknaer
KOABUO Y3[eUKH — CeTh 3aKpHIBAeTCHA H MOBHCAeT HA TpoOce, NMpHKpen-
JeHHOM K OosblloMy KOJAbLY. 3aKphTas ceTb NOJHHMAeTcAd HA no-
BepxHocTh. CeTy NpHAaeTcsas NepBOHAYaJbLHOE NOJIOXKEHHE, T. €, KOJb-
U0 Y3JeYKM 3aKHMaercd KpIOYKOM 3aMuKartens, KpaH cTakaHa ofT-
KphiBaercd H npofa, CKOHUGHTPHPOBAHHAA B HeM, NepeaHBaeTcs B
SIOATOTOBJEHHYIO 3apanee 00f3aTeJbHO YHUCTYIO ROCYLy. 3aTeM KpaH
CTakaHa 3aKpHBaioT H CeTh B PACHPABACHHOM BHAE BHOBL NOTPYXKAIOT
B BOJZOEM JAO YPOBHS BXOAHOIO OTBEPCTHH AMA TOFO, UTOOH CMHTBb
€0 CTEROK CEeTH OCTaBILHecsi OpPraHH3MEl, CMHITblE €O CTEHOK OCTaTKH
npold CAHBAIOT B Ty Xe nocyay. Heabss monycTHTh, uTobH mpH cno-
JACKHBAaHHY ceTH B Hee MOMaJa 4epe3 BXOAHOe OTBEPCTHE HOBAd IOp-
unsg soan. [locne ofinopa KaXpgoro ropH3oHTa ceThk CHQJACKHBAIOT.
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Jlas 5TOrO KpaH Ha CTaKaHuMKe OTKPHIBalOT, ceTb 2—3 paza HOrpy-
MMHIOT B BOAY A0 YPOBHS BXOJAHOTO OTBEPCTHA, a 3aTeM MNOAHHMAIOT.
[Tpu npoeeseHnu paGoT, B OCOGEHHOCTH, B NepHOA <HBETEHHA» BO-
RoeMa, a Takke NpH He(oJAbIIAX ero rayfuHax NPOHCXOAMT 3abuBa-
HHe A4eli CeTU BONOPOCAAMH M AETPHTOM. JTO CHUMALT YJOBUCTOCTD.
cetn. ITosToMy no okoHdanmu paboT HeoOXOAHMO NPOMEITH CE€Th ro-
pnueli Boaofi ¢ moMomMILI0 TYOKH C BHELIHeX M BHYTPeHHefl ee CTo-
poH. B osepax W BOJAOXDAaHHAHINAX 300NAAHKTOH cOGApaeTcA KOJH-
YeCTBeHHOH CeTLio H}KG,ILH B 3MHAHMHROHE, METANHMHHAQHE H FHNOJHM-
HHOHE HAH NO CTAHZAPTHHIM TOPH30OHTAM: NOBepxHOocTh — 0.5, moBepx-
Hocts — 2, 2—5, 5—10, 10—25, 25—50 u 50—100 M raySuan. OTt6op-
npo6 ciaeiyer HAuHHATL C BEPXHHX TOPH3OHTOB. (CKOPOCTH MOABEMa
OTKPHITOH CeTH He JoJXHa OmTb medsuie 0,25 mfc u Gosee 0,5 M/c.
Flocne 3aMbIKauus ceTh NOAHHMAWT ¢ Goabme#t CKOPOCTHIO, HECKOJb-
KO CHHXasl e¢ Nepej MOBepXHOCTBI), YTOOH CeThb MJI2ZBHO BHBIHYTE H3-
BOJHL
CyutecTByIOT CeTH pa3ruX pasMepor (Tabn. 5.3).

TaGawua B5.3-
Pasmepnl KoanuecTBENHHX ceteR Kean, cm
Moaean
ZapakTepueThKA

epeRg GoNBLTAR
Hnamerp pX0AHOrD OTREpCTHA (BepX-
HEro KoAbla) 12 25 36
Hanua ofpaayiomefl Gokosoft mosepx-
HOCTH HAACTABHOTO KORYCa 40 80 120
Aauna ofpaaywmedn SoE0BOA NoBepx-
HOCTH CETAHOLO KOHYCa 47—50 100 130
OuaMmeTp GoAsIOro KoAbL 17—22 35 50
JEraMerp CcTakaHgHka 3 G 10

Packpoft weskoeoro koHyca NPOH3BOANTCA M0 BHKpOfiKe, MpHBE-
ReHHofl wa puc. 5.2, O6paTHLI BepXxHHA KOHYC KPOUTes TakkKe. Onkca-
RHe ¢TaKaHuHKa A2HO Ha cTp. 63,

Has ycranoenenus BHAOBOrO COCTARAa 30O0NIAHKTOHA RPOH3BO-
KHUTCS TOTaJbHHA JIOB OTO AHMA A0 nopepxuoctd. MHoraa B 3aBucu-
MOCTH OT Uedelt HcC/eJOBaHHH BO3MOXEH oTOOp TaK Ha3HBaeMbIX
HHTerpajdbiiXx npef: npobm orbHpaloTcA, Kak OOHYHO, MO TOpPH30H-
TaM, a 3aTeM CJAMBAIOTCHA B OAHY CK/ASHKY.

Cersinoll MeToA cGopa 300MNAHKTOHA, KaK YKasHBajoCh BBIlle,.
ABnfieTcs KOMOHHallHell BoZo3awepnuiBaHud H ORHOBPEMEHHOTC OTAe-
NEHHT MJaHKTOHZ B caMOM BoAe.

JpyruM BapHaHTOM ABJAIOTCA METOAb, NPelCcTaBJAOMHE KoMGu-
HaLKIO Pa3feNbHOTO BORO3AUEPNHBAHHA H MOCAEAYIOUIEr0 OTIAeAeHUR
NJIaHKETOHA OT BOAL, DTOT CMocol IPUMEHHM Ha MajBX H CPRAHHX pe-
Kax, a Takxe B NpHOpexuofl 30He JIOGHX BONOEMOB M TpeXje BCero
B 3apoc/fiX Bhiclsei BOAHOA pacThTenbHOCTH., IIpMHUMN MeTOoga 3a-
KAlouaercs B CAEAYIOLIEM: COCYAOM onpefeneHHOl BMECTHMOCTH (AHT-
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poBas Kpy:KkKa, NOAHITHIEHOBOE B-AMTPOBOe Beapo) OGepeTcs onpe-
JeneHHn#t o6bem Boan (50—100 J) H BEUIMBAETCH B NJAHKTORHYIO
KauecTReHHY0 ceTh Anmrefiwa (raa Ne 64—77), dvepes KoTopyio
TIPOHCXOAHT QHUABTpauyA BOALL [lJaHKTOH KOHLEHTPHpPYeTCA B CTa-
KaH4yHKe. 3auephbiBaHHe CJeAyeT MPOHIBOAUTE OHICTPO H B TO Xe
BPeMsT 0 BO3MOMXKHOCTH (€3 My3HpLKOB BO3AYXa He AoNycKad nmepeMe-
WMBAHHA BOAB, 3auepnbHBaHHeM BPY4IHYK oT6HpaeTca npoba nHmE
¢ moBepxHOCTH., s B3ATHA npobu ¢ rayGMHe yHo6HE Jioboro poaa
GarToMeTpw, NpHMeHsieMble IAS 0TGopa TFHApPOXMMHYeCKHX Npob, Ha-
npumep Gatomerp Pyrtruepa. O6wem soam (or B0 zo 100 &) ¢ no-
Molblo GaToMeTpa onpefe.iedHoro ofbema (1, 2, 3 A) ¢ HyKHOro
ropH3oHTa GUALTPYeTCs uepes KauecTBeHHYo ceTb AmiTeina.

Kpome yxasaHHoro Bhmle MeTOAa, CYIecTBYeT OTCTOHHWA MeToR,
KOTOPLIA OOBIYHO NMPHMEHseTCA AJH BHABJEIHS BWAOBOTO COCTaBa H
KOJIHUCCTBEHHOIO pacnpefe’eHHs MelKHX KoJopparok. Boaa c no-
BePXHOCTH HAHM ¢ ONpelesieHHONQ TOPHJOHTa, B3ATAA KPYXKoH, Bel-
poM, 6aToOMeTpOM, BHIAMBASTCA B COCYA ompedeneiriHoro oobema, dHk-
cupyerca H orcrausaerca 7—10 cyr. Ile HeTewennw ykasaHHOrO Bpe-
MeHH BOZA HAajJ OCAAKOM BLIJMBAETCH C HOMOWDbLIO chdoHa (pe3nHoBOR
TPYGKH, 3aTAHYTOR CHH3y MeAbHAYHBIM rasoM Ne 77). Ocajox obpa-
faTBacTCA néa MHKPOCKONOM.

OTtobpaHnule pa3iHYHEIMH crnocobaMH Tmpobu nepesuBawTCA U3
CTaKaluYHKa B OObLIUHHE CTeKJAHHBIe Ganku, OYTHJKH, XJOPBHHUAC-
see Garku (oGbem 100, 150, 200, 300 cM*® B 3aBHCHMOCTH OT pa3mepa
cTaxaHuuKa)., DaHKH TUlaTe/bHO 3aKpHBAIOTCA 3aBHHYUBAKOLIUMHCA
KpHI.I.IKaMIl C Pe3HHOBLIMH TIpOKJaAKaMH, 5}?TBIJIKH—K3‘IBCTBEHHHMH
Pe3HHOBRIMH H XJOPBHHHAOBLIMH NpoSKaMiu.

5.1.2. KosicepBanHa H 3THKeTHPOBAHHE I AHKTOHHMX Npod

Kaxnas mnpo6a 3zoonfankToHa, ecau oOHa He  obpabare-
BaeTcA B (KMBOM  COCTORMHH, AoMKHa OWTL cpasy sa(HKCH-
poBaHa.

QPUKCHPYIOT 300NAaHKTOHHYIO npoly eGeiano 40%-nbiM dopmaan-
HoM. @opMa.uH NMPHAUBaAOT B NPo6y ¢ TaKuM pacueToM, 4Tobbl mo-
ayuuncst ero 4%-umit pacrsop (1 vacrh dopmanuHa Ha 9@ wacredl
BoAn). Xopowo 3aduKcHpoBaHHAA npoba AOJMHA MMETh YCTOHUHBIK
sanax popmanuua, TIpruMeHsieMbfi QOpMaJHR He JOMKEH MHMeThb
ocaaka. Kpove Toro, pexomenayercd (GHKCHPOBATE Tpobnl HefiTpass-
HHM (POpMaNHHOM, TaK Kak B npofax, ofnazaomux Kucloff peak-
Hefl, MPOUCXOAHT pacTBopeHde 060/0YeK Yy HEKOTODHX HeXHEIX Op-
ranuamoB. a8 HeliTpanusauuk ¢opMaiuHa TOTORAT HACHILEHHBIA
pactBop Oukapbouata marpus (NaHCOjs), xoTopuft saTeM mpu noc-
TOAHHOM mepeMelunBayny XobGapasioT B 40%-aelt dopmanny no no-
ABJIeHHA HelTpaabHOR peakutH (YCTaHABAMBAIOT JaKMYCOBOR GyMmMax-
Koit). Ecnn Henbsst oGecneyHTh XpaneHHWe npo6 B TeioM MecTe
(swmMHHA nepHoA, NOAAPHBE YCAOBHS), TO NpolH 300MIaHKTONA (HK-
cupyoT cnuproM. C sTolt meawid ofbeM BOAW B nmpobe AOBOJHTCA HO
BO3MOMHOTO MHHHMYM2 H B 6aHKy Haausaercsa 96-rpapycuulii stano-
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8Ll COHPT ¢ TAKHM pacYeToM, YTOOH ero KOHIEHTPAlHIO AOBECTH
Ao T0°.

[Tpobkn 6aHoK ¢ 3aQUKCHPOBAHHHM NJAHKTOHOM H 3THKETKaMH
3a/HBAIOT mapa)uHOM HJAH CMecbio BOCKa K mapajpudHa. Banku xpa-
HATCH B nopajke cOopoB M 3anHuced B 3alIHIIEHHOM OT MPAMOro Cmera
NOMELHEHUH,

[Ipu TpaHCMOPTHPOBKe, mepechijke npol peKoMeHayeTcd OaHKH
3amoJuATL 4 %-HeiM pacTBOpoM (opMaiKMHA A0BepPXy, YTO B 3HaYH-
TeJbHOH Mepe coxpaHser B UeNOCTH XPYINKHe YacTH Teja pakooOpas-
HBIX. 3HMol c6opH, 3aduKcHpoBAHHNE QOPMATHHOM, NEpPecHAaTh He
CAeAyer.

Kaxpgas npo6a soonnaHkToHa AO/KHA OBITH TILATeNhHO ITHKRTH-
pOBaHa H 3amucaHa B CNeHHAJLULIA XKYPHAA HAH TOJCBOH JHEBHHK
{cM. npunoxenue 11).

JTHKeTKa NHIUETCA Ha [epraMmeHTHol Oymare TBEpAHM KapaHia-
lWOM HJIH TYWUILI0, DTHKETKAa BKJAALMBaeTcs NOK NPOKJIANKY KPHIUIKH,
Hroraa npofa cuabkaercs BTOpOH STHKETKOH, KOTOpas OmMyCKaercd
BHYTpPh cocyia, Ha mpofxe fauky HaM Ha cTeHKe nocheguell CTaBuTcH
somep npobul. Homep na npofiec cOOTBCTCTBYET HOMEpPY, 3&MHCAHHOMY
B HOJACBOM HHEBHHKeE,

5.1.3. MecT0 H meproNuHOCTL 0TGopa npol

CO6opH 300MMaHKTOHA ¢ UeJbIc KOHTPOJIA KayecTBa BOA OCYILECTB-
JAITCA B MeCTaXx MNOCTOAHHHX rUApobHOMOTHUeCKHX HalalofeHnit u
O6BIY0 NPHYPOUYCHH K CTANIZAPTHHM THAPOXHMHYECKHM CTBOpaM. BH-
Sop cranuuit HabawAeHHA Ha BoAROM ofbeKTe, T. e, NyHKToB oTbopa
npo6, 3aBUCHT MpeXie BCEr0 OT MeCTONOJONEHHA MCTOYHHKOB 3arpsa-
HeHHA (MPOMBILIIEHHBE NPEANpHATHS, GLITOBBIE CTOKH, CeNbCKOXO3AH-
¢TBelRbIe yroabda}. Heo6x04uMo ycTaHOBHTb OHoJornueckuii ¢on nan-
Horo BoaHOro o6beKkTa, AAs uerc caeiyer BHOpaTh pAd CTaHUMH B He-
3arpA3HEHEHX Y4acTKaxX, HalpHMep BhIIe HCTOYHHKa 3arps3HeHHd
HAH TIO BO3MOXKHOCTH BHe Cephl BAHAHHA CTOYHLIX BOL. OcTanbHBIE
CTaHUHH chaefyeT BHBpaTh HeMOCPeACTBEHHO B 30HE€ BJIHAHHA CTOUHBIX
BOJ Ha pa3Hol yZasNeHHOCTH OT MCTOUHHMKA 3arpPAsHEHHs.

[lpn u3ydeHHH 3arpssheHHs GoJbIIHX 03ep CeTKA CTAHUHE npej-
MOYTHTELHee, YeM OOHUHHE CTaHRAPTHHe pa3spessl. Ha manulx ose-
pax cnegyer ocofoe BHHMaHHe ofpaTuth Ha 30Hy sapocaeil. B pe-
kax mnpofu oTOupatorcas no crsopaM. [lepBbiit cTROp mWuMxe mo-
CTYIJIEHMA CTOYHRIX BOJA A0JAKeH OHTH Ppaclodoxed #de O/HXKe
50 M meToyHHKa sarpasHeHHa Ha Manabix H 200 M Ha  GOJBIUHX
pekax.

Habaoaennamu ciaeflyer 0XsaTuTh Bce GHonoruyeckue cesond. IMo-
CKOJIbKY BHAOBOH COCTAaB H YpPOBeHL KOAHYECTBEHHOTO Pa3BUTHA 30-
ONNEaHKTOHA HCIHTHIBAIOT 3HAYHTEAbHbIE CceaoHHHe Kojebawusa, npy
H3YYCHHH BIHAHHS 3arPASHERUA Ha OCHOBAaHMM aHa/ii3a 300MJaHK-
TOHHONO COOBLIECTRA KeJaTeqbHO TNPOH3BOAHTb OTOOP NMPo6 OmMH
pas B 3HMHHA, BeCeHHHE M OCCHHHR NepHoAsl H TPH pasa B
JIeTHHH.
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5.2. METOAb! OBPABOTKH 300IIJJAHKTOHA

5.2.1. Kauecrpennas ofpaGorka npob

3ajpava kauecTseHHOHX 00paGOTKH 30ONJAHKTOHA CBOAMTCH K TOY-
HOMY ONpejeneHHI0 BHAOBOH NpHUHANAEIKHOCTH BXOJAUIHX B €ro co-
crap oprauusMoB. Ilpa sToM pexkoMenayerTcss oTOHMPaTh W KayecTBeH-
HHe npo6H-ayCneprl, koTopHe He ¢ukcupyioT. Kushie npobur 006-
palaTHBaloTCs TI0 BOSMOXKHOCTH HeMeAseHHO nocie cGopa. Ecan
BpeMf He M03BOJAET cAejaTh 3TO, T0 MPo6H coxpansmorcs A0 obpa-
GOTKH B MPOXNafHOM MecTe, 3aLIHUIEHHOM OT COJHIA, npHyeM GaHKH,
e cogepxartcs NPolH, NJIOTHO He 32KPHBAIOTCA,

HenocpeacTeerno nepen obpaboTkoli HedHKcuposaHHOH npobul ee
clefyeT CKOHUEHTpUpPOBAThL NYTeM, HanpHMep, UEHTPHQYTHpOBaHHSA
IR YyianeHun GoJbluell wacTH BOAH ¢ noMowbio cudona. Janee uu-
CTOi nHneTko# Oepercs KanjA ocajika, KOTOpas NMEpeHocHTCA Ha npef-
MEeTHOe CTeKJO H NpocMaTpPHBaeTcs BHayale noj OKHOKYJAAPOM, a 3a-
TEeM NOJ MHKpOCKOMOM. ITpH 3TOM HeJONYCTHMO OYTATh TAK HA3H-
BaeMule «XHBHIE» H «(popManvHoBhie» nmuneTkd. IIpy Muxpocxonupo-
BaHHE PEKOMEHAyeTCs N0Jb30BaThCS MOKPOBHBEIM CTEKAOM, TaK KaK Ha-
KPEIBAHHE MM Kallld ¢ TJaHKTOHOM OTWacTH 3aMeA/IsieT JABHXKEHHe
HeKOTOPHX IVIAaRKTEpOB. B KHMBOM  COCTOSIHEE  ONpeRensioTcs
IMaBHBM 06pasoM MelKue (opMbl GeCRAHLHMPHEX KoaoBpaTok (Syn-
chaela, Flosculgrie). IoatoMy nOKpOBHOE CTeKJa0 He Tpedyercs cHal-
¥aTh BOCKOBHMH HJIH NAaCTHAHHOBLIMH HOXKamu, [locaemnee HeoG-
XOOHUMO JHWL AAS KPYNHBIX 300MJAaHKTepoB (HanpHmep, pakoolpas-
HHX, B ocobennoctu Copepoda). as saMefnieHds ABMKEHHS KHBOT-
HHX [OX NOKPOBHOE CTEK/AO MOMEIRAIOT KAaNAK HAPKOTH3HPYIOIEro
BelleCTBa — pacTBopa XJAOPaNTHApATa, KOKaHHA, XJopodopMa M T. 1L
IIpHOCTaHOBKY MBUXKeHHfl NJAHKTEPOR MOXKHO JOCTHFHYTh TakKKe
0UeHL OCTOPOXHEIM HarpeBRaHueMm npenapara go 35—40 °C, npubas-
JICHUCM BHIIHEBOTC KJesl WIH APYIOro BA3KOTO BELIECTBA.

Bupe, He Tpebylol(He onpelesitHHS B XKHBOM COCTOSIHHH, HCCHE-
AylOTCS H3 (PHKCHPOBAHHEIX KauecTeenux npof. M3 ocaaka cKoHueH-
TPHPOBAHHHX NPOS NMUNETKON NAANKTOH MEPEeHOCHTCH HAa RpeaMeTHoe
crekao H ofpabaruigaercd. [Ips ofpaGoTke QHKCHPOBAHHOIO MaTepH-
aza TOTOBAT Npenaparh B Kamje BOAL, B BOAHOM I'THUEpHHe-thopMa-
aute (1 vacts raHmepuda Ha | wacTh QopManura). Urobw Bocmpe-
MATCTBOBATh MOACHXAHHIO CPelH, MNpemapaT MO Kpal NOKPOBHOFO
CTeKAa OKPYXaIOT jJaKoM (yaoGen oGuuHBN nak aas nortei). Ins
COXpaHeHHus [penapaTa Ha JAJHTe]bHOe BPEMH MaTEpRAA 3aK/IIOMaAnT
B TBEPAYIO CpeAy: TAMUEPHNH-eJaTHH, KaHaicKMi Oanb3aM.

Omnpezenenne OpPraHH3MOB 300NNAHKTOHA NPeCHHX BOA NPOH3BO-
JAUTCH# A0 BHAA No onpepenntensaM (cm. CIHCOK AHTepaTypH).

Ilpu ofipaboTke KauyecTBeHiHX NPO6 HHOrAAa AONYCTHMO NPOU3BO-
AHTL Y4YeT OTHOCHTEAbHOH UHCAEHHOCTH H YacTOTH BCTPEUaeMOCTH
Tex WJAH ApyrHx (opM. JAA 3TOro noab3ylTCA WKaJaMHi, KOTOpLe
usdpaMd HJIH CAOBECHHMH 00O3HAYeHHAMH JIAlOT NpeAcTaB/leHHe ©
nopsigke senwund. [lo wkane Bucnoyxa [5], nanpumep, Maccoboe
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naXoXxjeHue OpraHH3Ma oGo3Hagvaercs 3HayKOM oo (GeCKOHEYHOCTH),
oyeHb wacroe — uudpoit H, uacroe —undpof 4, Hepenkoe-— LUp-
poki 3, peakoe — whppoit 2 H ouens peakoe — uupoh 1.

5.2.2, Koanuectsennan obpaborka npob

Hanee caexyer KojluyecTBeHHast o6paboTka npof, KoTopas 3ak/io-
yaeTed B MoAcueTe KQJAHYECTBA OPraHH3MOB KaXAoro BHIA MO BO3-
MOKHOCTH MO BO3PACTHHM CTafMAM HJM pasMepHHM rpynnaM. Cuer-
BHE MeToa A0BOJALHO TPYHLOeMKHH, HO B TO Xe BpeMs NOKa ewme ca-
metéi roureft [12]. Tlpu mpyrux merogax (o6neMHunlfi, BeCoBOH, XH-
MHYECKH K T. A.) NOJy4YaeMble OLEHKH HOCAT CYMMapHBI XapakTtep,
3Hauelide caMHX OPraHW3MOB, OTJAEJBHHX BHIOB KaK HHAHKATOPOB
pasAHYMEX CBOMCTB BOABI NpPH 3THX METOJaX COBEpIMEHHO He OUEHH-
BaeTcd. JTa Lejb AOCTHraeTes AHIIL NpH cyeTHOM MeTtofe. Ilpu oT-
HOCUTENDHO <«OEHHBIX» NAAHKTOHOM BOZAX OPraHH3MblL 300IVIAHKTOHA
NOACYHTHBAIOTCA UENHKOM BO Bredl mpobe. ¥Yao0HO HCMONb30BaThH AN%
sTOro KaMepy Boropoma mam xpHeranausatop Llee6a. Kamepa Boro-
pOBa MMeEeT BHJ CTEKJIAHHOH MAACTHHKH C XeJoHOM HIH ¢ coobmaio-
IHMHCH KaHaBKAMH, pa3je/leHHhIMH OPH3MATHYECKHMH [eperopo-
Kamn (cm, pHc. 4.4 raasol 4). Kpucrannusatop IleeGa npeacrasaser
NpAMOYIONBHYI0 BaHHOUKY ¢ GopTHramu. JIHO BaHHOYKH C HUKHeR
CTOPOHH pasrpadieHo NapajyeJabHLIMM JHHHAMH Ha nmoaockd. Kax-
ad NMOJOCKa yMellaeTcs B IONe 3peHHA OWHOKYJAApPa ¢ YBeAHUCHHEM
4% 8. Opnako B O5OJBIIMHCTBE cAyuaeR NPHXOAWTCA HMeTh AEN0 ¢
6onbwnm xonuvecTeom! opraHuamoB. IlostomMy momcwer Bcex opra-
HU3MOB B Hccaeayemoli Hpofe TexHHWuecKH HeBO3MOXeH. Caeayer
orpaHqu‘bca NoACUeTOM HeboapIIoH MOPUHH NAAHKTOHA C NOCNEAYIO-
IHM nepecuyetoMm Ha Bcw npoby. [Ipoby moBogaT A0 onpeaeseHHOro
o6weMa {25, 50, 100 cm®) B 3aBUCHMOCTH OT OGHAHA NAAHKTOHA. UeM
yalle BCTpeYaeTCs OpraHn3M B AaHHOH npobe, TeM GoJbluee pasfas-
JieHHe HYXHO NPHMeHATb AJIA ero mnojAciera. HanpoTes, HEMHOTO-
YHCAeHHBE OpraHu3Mbl TpebyloT npupeneHHs nNpodH K HefoablioMy
obeemy. TakuM o6pa3oM, B SaBHCHMOCTA OT YacTOTH [CACUWTHBAae-
MOrs opranusma npofy chaeayer paabapadTh RJAH KOHIEHTPHPOBATE.
H. A. Kucexes [95 npeanoxKun pasbaeaate npody B TOM Chayvae,
€CHH KOJHYECTBO NPOCUHTHIBAEMBIX OPraHu3MOB B NOpPUHH Oojee
1000, uau crymars ee, €CAR KONHYECTBO OPraHH3MOB B NOPUHH Me-
nee 100. Ilpo6a sconakkTOHA BHIHBaeTCA B MEpHH# HuAHHAP. Ecau
ee 00BCM MeHBLIe HYXKHOMO HidA noacieTa, TO Opoby poAHBAKOT 9H-
<€ToH npoduapTpOBaHHOR (Aydmle AHMCTHANMPOBaHWOA) Bomoll. Ecan,
HanpoTHB, TpelyeTcA MeHBIIHH o6beM, deM AaHHas npoda, TO [OC-
JAeNHIOI0 KOHUeHTpHPYIOT. [IpoMaBoauTea 310 cleAylomuM ofpasoM,
[Tpo6y oTcTamBalOT A0 TEX NMOP, NOKA NPAKTHUECKH BECh MJIAHKTOH He
OCAZeT Ha JHe cocyfa, B TeueHHe 15—20 MHH. 3aTem OCTOPOIKHO,
yTOOH HE B3MYTHTb OCafKa, OTTATKBAIOT C NOMOUILIO pe3HHOBOf
rpyls H3NHIIeK BOAH CH(POHOM B BHAE CTEKIAHHONH M30THYTOR Tpy6-
KH, BXOAHO® OTBEpcTHe KOTOPOR (onyileHHoe B npoly) 3aTArkisaercs
yacTeM rasoMm (Ne 70—77). IIpHcTaBuime K rasy OpraHusMuel CMEHI-
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BalOTCs JNHCTHANHPOBaHHOR BojoOH c Nomolblo numeTkd. [IpHBeaeH-
Hafdl K H3BeCTHOMY 00beMy npofa, BLJUBACTCA B KPYMOAOHHYIO KOJ-
6y u pasHOMepHo B30aaTHBaercAd. C NOMOUILI INTEMNeNb-NMHNETOK
pasnnwx ofveMor {oT 0,1 mo 5 Ma), He AaB OocecTL OpraHH3MaM Ha
IHO, OTOMpAalOT nopuMio npobhl. YacThb mpobH, B3ATYI0 WTEMNEIb-
uuneTKo#f, BLHLIHBAIOT B Kamepy DBoropoBa W B Hell mpPOCYHTHBANOT
YUCAO OPraHu3MOB KaMJAOr0 BHAZ, DTa ONEpanis MPOBOJHTCA ABaX-
Abl, TTOCAE Uero BCIO Npoly MpoCMAaTPHBAOT MOA GMHOKYJAPOM B KpH-
craaausatope LleeGa Ana onpeleNleHHsa H NoacyeTa PeAXHX H Kpyn-
HHX BHAOB, B c/ayuae oTCYTCTBHA IITeMBeNb-NUNETKH NOJL3YIOTCS
o0HiYHOH rpaAyHpoBanHO# numeTkol Ha 10 cM3 ¢ pocratouwo wWHpo-
KHM JAuaMmerpoM {(XKeaaTenbHo 10 MM), nDpeABapHTeNbLHO OTpesan
HHIKHIOIO OTTHHYTYIO ee 4acTb. YWc/JO OpramH3MOB B NOPUHSX Nepe-
CYHTHIBAETCA Ha Bech oObeM NMPoOH H 3aNHCHBaeTCA B CHENHAABHYIO
Kaprouky (cM. npunoxenue 12). OT onpepeeHHs KONHUECTBA opra-
HU3MOB B NpoGe MEPexofAT K ONpPEAeNeHHI0 YHCJAEHHOCTH (KONHYECTBO
opranusmos B | M?®) soomnaukrona, Ecam npoba oto6pana nyrem
npouexuBanus o6beMa BOAH 4Yepes ceTh Anmitefia, TO pacuer npo-
H3BOAHTCH CJAEIYIOIHM o6pasoM:

71000
Fr ¥

re X — KOJHYecTBo opraHnsMoB B | M3 Bojsl, sK3./M¥; n— Koam-
4eCTBO OPraHWaMoB B npole, 3K3.; v —o06beM BOAH, MpPOUENEUHOH
4yepes ceTh, .

Ecan ort6op mpo6 npouspeaen konHuecTBeHHOR ceTbio [kKead, TO
npexae BCero PacCUMTHEAIOT KOI(QOhHUHEHT NAAaHKTOUHOA ceTH (HAH
MHOXHTeAL nepeBofa na |1 mM3®) HCXoAd W3 pazMyca ee BXOAMOrO OT-
BepeTHa, KoapdHUHEHT ceTH paccuMTHBaeTcs caeiyiowmm obpasom:

§— 1000000
- sh

Tfle s-——IMJ0ILAAL BXOAHOTG OTBEPCTHA CeTH, ¢M?2; A — rOpH3ONT,
caoit o6no0Ba, M.

Bruncaus KoshpHUHERT ceTH NpH ropusonTe obmoea 0—1 M,
HaxoauMm xosdduunents npu ropusonrax 0—2, 2—5, 56—10 M n T. A
APOCTHM JejeHHeM 3Ha4eHHA X TP ropHsoHTe ofiAosa 1 M COOTBET-
creenno Ha 2, 3, u 5.

Hpunep pacwera Kospduyuenra cers R npu Juamerpe d sxodnozo oreepcrus
ceru, peeros 18 cm. PapHyc Bxomporo oteepcerda r=9 cv. Caoff obmosa 0—100 cum.
Maomags s BXOAHOTO OTBEPCTHA ceTH cocTapaseT zwr2 = 3,14 X 81 = 254,34 om®.
Orciona

1 000 000 .
b=y = 39,32

[Tpr choe oGnoea 0—2 M & = 19,66,

UncaeHHOCTh OpraHA3MoB N HaXOOHTCA YMHOMEHHeM KOJIHYecTBa
opranusmoB B npobGe # Ha kosdduuuent cery .
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CreayoliumM 3TanoM KoaudecTBeHHOl 0o6paboTKu npol 3oonfadk-
TOHa ABAAETCA NOAYYEHHE AaHUbLIX no 6uoMacce, BHomacca 300nnaHk-
TOHA ONpeAe/feTcs YMHOXKEHHEM HHAUBHAYAJILHOH Macew  (Beca)
KaXAXOro OPraHH3Ma Ha ero YHC/JAeHHOCTh, JlaHHHE MO MHAMBHAYAAb-
HbIM MaccaM 300MJaHKTepoB npuBefleHH B pabortax {2, 10, 13, 186,
20, 21]. Onnako clepyeT YuYHTHBATH, 9TO AJHHA M MAacca 300MJIaHK-
TEPOB OAHOTO H TOrO Ke BHAA MOXKeT 3HAYHTEAbHO H3IMEHAThCS
# pa3uuLX BOAOeMAaX, pPAa3JHYHMX KJIHMATHYeCKHX 30HAX, a TaKke
B 3aBECHMOCTH oT cesoHa. [losToMy iKesnaTeAbHO JAA KaXKAQTO
KPYNHOTO BoJoeMa HJAH NO Kpafineil Mepe ANS KaxAaol reorpadyue-
CKOH 0O6JaCTH paccykTaTh CBOH MAcCH JAJfl 300MJaHKTOHHEIX Opra-
IHaMO0B. MeTon onpefeneHHA Macckl OPFaHH3MOB INIyTeM Hemocpea-
CTBEHIIOF0 B3BeIIHBAHHA 0ueHb TpyloeMok. IloaToMy yxe pocTaTouHO
NPONOAKKTENALHOE BPeMA IIHPOKO HCIOJAb3YeTeA crocod, ocHoBauwbiA
Ma pacueTax, yYHTHBAIOLIAX COOTHOLIEHHE MEXAy MACCOH H JJHHOH
Teja ocobu [20, 17, 2 m aAp.]. OnHako MHOTOYHCJEHHHE JaHHLIe,
onyGIHKOBAHHBIE B JUTEPATYpPE, UACTO [JOX0 CONIACYIOTCA MEXKAY
coboll. 3To o6BACHAETCS HEJOCTATOYHOCTHIO MaTepHanaz H APYTHMH
norpewnoctTamMu Metoank. E. B. Baaymkuna u ' ', BuuGepr {3, 4]
COTMOCTABHAH M KPHTHUECKH OLEHHJIM BCe cOAepXKally¥eca B JiHTepa-
TYpe YpaBHeHHsd H MaTePHanH, NO3BOJAMMNE [0 H3MCPEHUAM
JAJTHHEL Tela HAXOAHTb MACCY MAAHKTOHIBIX XHBOTHEIX. B pesyab-
TaTe GuIO NpelaoXeHo B KavecTBe oOLIero cnocofa BIpaKeHUS
3aBHCHMOCTH MeXIy AnuHofi W Maccol Tena ocofH cTeneHHoe
ypaBHeHHe

w= gt

rhe /—AnuHa Tena OpraHusMa, MM; ® -— Macca Tela, MI, g§—
Macca TeJd, MT CEIpOH Macehl NpH JAJHHe Tesa paBHoll | MM; b — mo-
KazaTesk CTENeHH.

[lapamerpu ypaBHennii 3aBHCHMOCTH Maccel TeJa w OT €r0 JIHIH
[ y MAaHKTOUHWX JKWBOTHHX TNpejcTaBaeusl B amtepatype [3, 4].
Tlposmepsl OpraHuaMOB OCYLIECTBASIOTCA N[OK OHHOKYAAPOM IO BO3-
PACTHLIM CTAaRUAM: B3pociHe ¢OPMbI, MOAOAb, ANLCHOCHHIE CAMKH.
HUzmepsiores e Meuee 30 sxseMnaspoB KakAoro BHO2 ONpejesed-
HOH CTaJAMA.

53. OUEHKA KAYECTBA BOAbLI HO NOKA3ATEJAM 300MJAHKTOHA

Coo6mecTB0 300NJANKTOHULIX OPraHH3MOB CHAYXHT XapaKTepH-
CTHKOH cocTosHHA cpelbl. OTAeAbHBE BHIW 3THX OpPraHH3MOB MHC-
ITOJIB3YIOTCH NPH HHAMKAUMH KavecTBa BOoAH. Ilpexje Bcero K MH-
AMKATOpaM 3arps3HeHus CAeAyeT OTHECTH KOJI0BpaTOK W npocrefi-
HHX. M#dorue #3 HHX RpPHYpPOUeHH K BOJaM ONDEJesIeHHOH cTemeHH
sarpsisHenusd. Uto KacaeTcs rpynnal pakooGpasubix, TO HX JLOBOJBHO
KPYNHEE pa3MepH, 3HauHTe]AbHas JerkocTb NpH oTGope 1pob W no-
caeaywomeli o6paboTKH CO34AI0T PAN NPENMyLIECTs B HCIOJAL3OBAHHA
STHX OPTaHH3MOB B XKAa4ecTBe HENOCPEACTBEHHMX HHAHKaTOPOB 3a-
rpasuerns. OpHAKO cAefyeT OTMETHTh, 4To OOJBIIHHCTBO paKoobpas-
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HHX DPUYPOYEHO HE CTOJLKO K PasHOH CTENeHH 3arpsA3HeHHs, CKOJIDLKO
K TpodudecKoMy THIY BOLOEMOB.

3ajnaveld NepBOCTeNeHHOH BaKHOCTH fIBAAETCA YTOYHENHE CIHCKOB
BHOOB-KHAHKATOPOB 300MJAHKTORaZ A KaxXAoro pernoHa CoBeTcKoro
Cow3a.

C noMolBIY 300NNEHKTEPOB, B YACTHOCTH BECJIOHOTHX pakoobpas-
HBIX, BO3MOXHO ONpefieJieHHe IOCTeACTBUA PasOBOr0 WJIH NpepbiBH-
cTOro 3arpssHenusi. Bouay TOro uto AAs 3THX OpPraHH3MOB Xapak-
TepeH PpacTAHYTHH MKH3HeHHNH LUKA, HX NPHCYTCTBHE B BOAOEMe
XapaKrepuayer Gosee NPOAOMKHTENLHBIA OTPe30K BPEMEHH, JTHM
caMblM GHONOTHYeCKHA MeTod OUEHKH KayecTBa BOALI BHIOAHO OTJIH-
yaeTcs OT XHMHYECKOIO M GaKTepHOJOTHYECKOr0 MeTOINOB, Pe3yAbTarThi
aHAJAH30B BOJH KOTOPHX OTHOCATCA NUINbL TOJBKO K MOMEHTY B3ATHA
npo6u {14, 15].

OuenKa Ka4eCcTBa BOAH HJHK CTeneHb 3arpsisHeHHs BOJ [O THApO-
GHOJIOrHYeCKHM NOKa3aTeJfM NPOH3BORMTCH HOBYMA NYTAMH:

1) no peayikTaTaM CpaBHEHHS HACENEHHS Ha yYacTKax 3arps3HeH-
HHX ¢ yyacTKaMl KOHTPOJLHBHIMH, T. €. ¢ TeMH, I'Ae 3arpsA3HeHHe OT-
CYTCTBYET;

2) 1o HHAMKaTOPHEM OpraRu3MaM.

O6a atux moaxona HCNOAL3YIOTCA NPH OLEHKe Ka4vecTBa BOAH MO
300NA3HKTOHHHM opraHHaMam. [lepenii Meroa TpefyeT OT Hccaefo-
BaTeNsl UeTKOCTH B Bhifope YuacTKoB ofcheaoBanus, HeoGxoauMo,
yTOGH COMOCTaBJsEMKle YYacTKH BoJoeMa GHJAH AOCTATOUHO CPaBHH-
MHMH (OAMHAKOBBIE GHOTONH, TMAPOSHONOrHUECKH#i H IHAPOXHMHUe-
CKHI peKHM, CKOPOCTL T€YeHHS H T, A.).

NEPBOM CAyYa eHKa KauecTBa BOJAM NPOH3BOAHTCA HAa OCHO-
BaHUY aHaJH3a MaTepHada No KavyecTBEHIIOMY H  KOJHUECTBEHHOM
a3BHTHIO 3COILIAHETONA, JUAIEEaCTCH JACIEANQCTE, bromacca 300~
IIAHKTEPOR, obillee HKHCAO BHAOB, UMCAO BHAOB B OCHOBHEX TpyROax
TODHH, KJANQIEPH, ~KONETIOAH T, COOPHOMTNAT UCHOBHEY Tpyn
RO YHCACHHOCTH, MACCOBHE B AX NPOMEHT OOUICH YHCACHHOCTH.
TlpuinMaercs BO BHHMaHMe HaJuuHe TOFQ HJH HHOFO BHJA HJH Ipym-
Thl _300NNAHKTONE W B TO KC RPEMA, H Jaie€ B DOADLIICH CTEHeRH,
0TC ¢ BHIA HJH TPYNNH. SYHTHBACTC HIMEHEHNC B CIPYRIype
300MITAHKTOHIIOTO COQONIECTBA, HAPYNMIEHHE B COOTHOIICHWH MeXAY
OCHOBHBIMH IPYNHAMIL.

CpaBHenHe MCC/CAOBAHHBIX YYacTKOB BOJOEMa MONKHO MpPOH3BO-
AMTb TO NOKazaTendm, npeinoxennuM*M. B. Heaunosol [7]:

1} oTHolWeHHe YHMCRA BUAOB KAAJOLEP K YUCAY BHAOR KONENOX;

2) cooTHolleHHe YHCIEHHOCTeH (CpefHMX MO BceM npoGam) 3THX
rpynm.

Omo'y;gnug gonce L cBUNIETeNLCTBYET O Ca0OM 3arPA3HEHHH BOJ.

aubonee pasapaboTaHHOH CHCTeMofi OHEHKH CTelleHH 3arps3HeHHs
BOA N0 HHAHKATOPHBHIM OPTaH3MaM SIBJIAETCA CHCTEMA CanpoOGHOCTH
Koapksuriia — Mapccona {22, 23]. CymecTByeT pan MeToLOB npefd-
CTABJCHHS PE3yAbTATOB OHOJOTMYECKOTO 2HANU33, NO3BOJTIOWIRX

OLCHHTE CPEAHION CaHPOGHOCTb fuoueHosa., OgHHM H3 METOIOB HaH-
6oaee yIlOﬁHHM NpH aHAJH3€ 300ILIaHKTOHHOrO cooﬁu.lecma, ABNAETCA
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merton [Mautae w Bykka [24, 25]. Lenwio Merona Asaserca obecneve-
HHE BO3MOMIOCTH CPABHEHHA PE3Y/bTATOB HCCAEAOBRAHHA COCTOSHHA
BOAOCEMOB Pa3AuuHHX pafionoB. KonHdyecTBeHHan OUEHKA rHAPOOHOH-
T0B no MeTony [lanTie u Bykka YUHTHIBAET OTHOCHTENbHYIO YAacTOTY
BCTPEYaeMOCTH OPTaHH3MOB £ U OTHOIIeHHE OTAEABHHX BHAOB K MATH

Mpumep pacxera undexca cunpolinocru no merody Haunrae u bykxa,

Bua Canpobiocts R sk
Keraiclla cochlearis 8—o 1,55 1 1,55
Keratella quadraia o—f 1,55 1 1,55
Lecane lunaris o—3 1,35 5 6,75
Brachionus calycitflorus §—a 2,50 2 5,00
Synchaela pectinata h—o 1,65 2 3,30
Asplanchna priodonta 0—3 1,55 1 1,55
Daphnia lonﬁfspina 3 2,00 7 14,00
Chydorus sphaericus p 1,78 2 3,50
Bosmina lougirostris similis 0—4 1,35 3 4,65
Cyclops strenuus 8—a 2,25 2 4,50
Cyclops furcifer o | L& 2 2,40
Th=28 | Ysh=48,75

__S(sh)y 48,75
S= S =W =1,74.
H3BeCTHHIM CTeleHSM CHCTeMH canpobHoctn s. OGe 5TH BeAHUMHH
BXOAAT B (GOpMYAY AAsA BHUHCJIEHHs WHIEKca campoGHocTH
§— Z(5h)

Sk

Besuuuna # HaxXoZHTCA H3 IIECTHCTYNEHYATON WKanul 3HAYEHHH Ga-
CTOTHl U ONpegeNifieT OTHOCHTENBHOE KOAHUECTBO BEAOB (Taba. b4).

TaGanua 5.4

CooTHOWEHHE 3HAYCHRA OTHOCHTEALHOrO OOHARA H YACFOTH
BCTPLUASMOCTR OPTAHHINOD

Koﬂ'll CTRO 3KAENNARPOS O rg BEHUAA,

Hacrora % geéruero oy suﬁgnnsmi A
Ouerr peaxo <l 1
Penko 23 2
Hepeako 4—10 3
Uacro 1020 v 5v
Onens 9acTo 20—40 TV
Macca 40—100 9

HHpeke canpobuocTH B oaurocanpofuodt soue paped 0,50—1,50
(vncToe BoAM), B B-Mesocanpobuoht 3ome — 1,51—2,50 {BogH yMe-
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pPEHHOro 3arpasHeHus), a-MesocanpodbHoi sone — 2,51 — 3,50 (Taxeno
3arpasHeHnule), nojncanpoGHofi sowe 3,501—4,60 (odens TAxkedO 3a-
TPA3HEHEHE).

[To meromy Ilantae B Bykka npeanojaraercs, 4TO KaxOulli HH-
AAKATOPHBIA BHA BCTPEYaeTCR JHIIb B OAHON 30He 3arpsA3Herud, 4UTO
He COOTBeTCTBYeT AeHcTBHTeALHOCTH. Caagewek [27] mpennoxua mo-
AHPHKAUHIO STOrO METOA4, H3MEHHP 3HadeRHe HHMAEKCOB canpobGHOCTH
HHIHKATOPHLIX BHAOB, TpepyoxeHHWX [lantae w BykkoM. 3Th 3Ha-
YeHHR HHAEKCA COXpAHAIOTCH Y TeX BUAOB, KOTOphiE BCTPEYAIOTCS B
0AHOH 30He szarpsisHeHHA. Ecnu BHA BCTpezaeTcs B ABYX HAM 60Ab-
meM UYHC/IE 30H, 3HAYeHHe HHJeKca H3MEHAeTcs Ha AecAThie, a HHOria
Ha COTHIE JONW €AMHHIILL

3HaueHHe HHAEKCOB CcanpPOOHOCTH JKHBOTHHIX W pacTeHHi
S ony6nmekoBaHn B KHure OCnageueka [27), a TakXe B KHHre

19].

[ ll*le'ro,n, Mantae u Bykka B Moanduxaunu Caapeveka Oojee yHH-
Bepcasiel M TNPOCT, ueM cucreMa 3eamnkd H Mappana (28] u Por-
wraiina [26], TpeGyiomue TpoMo3aKHX pacueros. IlpH HcmoAb3oBa-
HHH Meroja [lautae u Bykka caeiyer uMeTe B BHAY, YTO HHAHKa-
TOPHOE 3HAUYEHHE BHOB MOJKET ObITh pasHEM B PasiAUALX KAHMa-
THUECKAX 30HAX.

Bce neo6X0ARMHE XapaKTepPHCTHKM AAfA OUEHKH KauecTBa BOJA MO
300TIIAHKTOHHOMY COOOIIECTBY 3aA0MEHH B (POpME OTYETHOCTH «300-
NJIAHKTOH» {CM. npuaoxenne 13),

B rpade 4 3Tol OTUETHOCTH YTOUHSETCS TOPH3OHT BEPTHKAJLHOIO
qJosa 3oonmnadkroua {0,6—2, 2—5, 5—10 » u 1. x). Ha wmenxo-
BOAbAX OTMeuaeTcA MaKCHMajkhHaa raybuHa orbopa HuTerpaieHOH
npobel. I'aybura npolH, B3sATOH COCYIOM € NOBEPXHOCTH BOAOCMA,
oGosnauaerca 0,5 M.

Caenyiownse rpagn (5—11) xapakTepusyiorT BHIOBOH COCTaB H
KOAHUECTBCHHO: PAa3BHTHE 300NJaHKTOHA. KojuuecTBeHHast omeHKa
300IVIAKKTOHHBIX OpPraHi3MOB JOCTHIAeTCA ¢ NOMOIIBIY OMNpeAeseHHA

HX yYHCAeHHOCTH H OMomacchl. [Iokazatenab «OGHOMaccas KpafiHe Ba-
x{en TAK KakK OH jlaeT nNpejcTrabiciiHe O JOonc MacCH Ka}KII.Oﬁ TPYMbl

soonnamc'rogeuoae_l( OMe TOI0, DHOMacca fBJseTcd OJHHM H3 oc-
HOBHbIX MOKasaTeAell npH OMpPeeNieHRH NPONYKUMH H Aajiee 3Hepre-
THUECKOI0 DaJddnta COODLIEeCTBA 300NJaHKTOHa.
mmmm_mwsamﬂhﬂo J0 BHAA.
Cpean npocrefiniux, KoJOBPaTOK H PakooOpasHHX CYMIECTBYIOT BH-
AH-HHAHKATOPH Ha Pa3/duyHOrC pojla 3arpAsHHTERH, a TaKXKe B
TIGRZIATEAH CanpOOHOCTH,

B rpadge 1] BHayanblio OTMEYAlOTCH OPraHH3MH, CONYTCTRYIOIIHE
OCIIOBHHIM I'pynnaM 300MJMaHKTOHA.

B rpade 12 nepeuncamioTcs Maccoshie BHAB 300MJaHKTOHa H BH-
JAH-HHAWKATOPLl, Ha OCHOBE 4ero onpejenserTcd HHAEKC canpoOHOCTH
CTBOPa WAH YuacTKa BOAHOIO OOBEKTa MO NMOKa3aTellio 300NAaHKTOHA
mo merogy [lautne - Byxka {(rpada 13). 3axmwouesne o6 yposue
3arpA3HElNs BOJAR Ha CTBope no WectHbaamuHoli mKane {ra6na. 5.5)
sanucuisaerca B rpady 14,
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TaGanua 5.5
Illkaka OLeHKH KavYecTsa BOA,

Huaeke canpobuocti no

SRR SO0 W N

Krace sox Boauw [Mautre B Bykky
[ OvcHb YHCTHE <1,00
Il Uncrne 1,0—1,50
HE Yyepenno (cnabo sarpaAsHeHHEie) 1,51—2,50

v iV 3arpaasgeHuse 2,51—3,50 v
v IMa93nHe 3,51—4,00
VI QueHn rpAsHbe 4,00

CNMHCOK JJABOPATOPHOrO OBOPY¥IOBAHHA

Muxpockonr MBC-1,

Mukpockon MBP niu MBH-3.

KoanuecrseHnas cets Jxens.

KauecrseHHas cers AnmiTeiHa.

Baromerp PyTTHepa HaK GyTHNOYHHEE GaToMeTp.
Beapo noausTHAexoBoe oGbeMoM 5 .

. Kpyxka (amomuHHeBad, MOARXJIOPBHHHAOBAaA) o6beMoM ! Ja.

Kamepa Boroposa.

Kprerananzarop Llee6a.

Yamkyu ITerpu.

YacoBhie cTeKaa. ~.

MepHnie crTakansl, ngaMHApu ofbemom 100, 200 u 300 cmd,

. XHMHYECKHE CTaKaHH,

. Kpyraononnas xoa6a o6vemom 100 cm?,

. Tpy6xu creknauunie anamerp (0,3 u 0,5 cm).
. ITAnerky Mepnue Ha 25 cm3.

17.

[lteMnenc-NuNeTka UAM NHOETKA cTekAsHHas Ha 10 cm?® gua-

meTpoM | cMm.
18. TlenuunanHOBbIC NY3HPLKH, NY3LIpbKY Ha 50 cm3

19,

CTekNAHHBE HJH NONHXJOPBHHEHUAOBBE OYTHJKH, 6aHKH 0GbeMOM

100, 200, 300 cm@.

20.
21,
22,
23,
24,
25.
26.
27.
28,
29.
30.
31.
32,
33.

[Tunerky raasusie.

I1peameTHHE CTEKAA.

[ToxpoBHHE cTeKa.

Hrau npenapopalnbHee, 3HTOMOAOFHYECKHE
I'pymu pesunoBhe,

Peaunopri#t waanr auaMerpom 0,5—1 cm.
Cxanenens,

CnHpToBKa.

KaneabHulibL.

3axuMe Mopa.

Q®an kanporosuit (amametp 0,5—1 cM).

T'as wan measnuuHoe curo (Ne 38, 58, 64, 73, 77).
Popmanun 40% -uuf.

BukapSonat natpus NaHCO; (nuTbeBast coja).



‘34. Jlakmycopasg GyMara,

35. Coupr.

36. T'anuepus.

37. [lapadun.

38. GuabTpoBaibHad OyMara.

39. Bara, mapas.

40, JlefixonaacToipb.

41. Tlepramenr.

42. BOKHOTH.

43. KapanaauH.

44, [lonepoll AHeBHHK, paGouHil XypHAJ.

45, WKk gas TPaHCOOPTHPOBKH Npo6  (yTeNJieHHHH Aangd 3HMHErD
nepuoaa).

46. Tepmomerp rnyO60KOBOAHBA H NOBEPXHOCTIHA,
47. Beanii guck.

Inasa 6. METOJAbl H3YYEHHA PUTONJIAHKTOHA

MuxpocKonuyeckue opraHHamsl, cso00JHO NapAllye B TOJIlLE BOAH
U ocyumicceTBaAlomie ((POTOCHHTE3, O0O0bEIHHAIOTCH TEePMHHOM (HTO-
nnankToH. QHTONNAHKTOH ABJAAETCA ONHHM M3 BaXHEHIIHX 3JeMeH-
TOB BOJHHX 3IKOCHCTEM, YYACTBYIOIHX B GOPMHMPOBAHHH KavecTBa
BOA.

Acconuanny peodHAPHOTO MJIAHKTOHA NPEACTABAEHH! IVIABHEIM
06pa3oM JAHATOMOBHMH H 3€/eHLIMH IPOTOKOKKOBEIMH BOJAODOC/SMH.
B cocraBe JHMHOQHABHBIX KOMIUIEKCOB HaHO0Aee MAaCcCOBHIMH, BLI3LI-
BaIOLEHMY <IBeTeHHe» BOAOEMOB, SBAAIOTCA LHaHOGaKTepud.

Hunaukaropuste cBoficTBa GUTONNAHKTOHA ONpeJensdioOTCH HE TOjdb-
KO (2KTOM HAXOXAEHHS HJM OTCYTCTBHA ONpEASNCHHBIX BEAOB, HO H
CTEleibl0 MX KoJu4YecTReHHOro pa3putus. IlosToMy H3yueHHe TakuX
CTaTHYECKUX XApPaKTepHCTHK, KaKk BHAOBOH COCTaB, YHCACHHOCTD, 6Ho-
Macca, pacnopejaelende Bojopociedf B BojoeMe HMeeT GoJblloe mpak-
THYeCKOe 3HayeHHe. B dopMupoBaudH NPHPOAHHX (PHTOMNAHKTOHHBIX
coobuecTs y4acTBYIOT MHOTHe DAKTOpH, M WHCAO H3YYaeMbiX M H3-
MepfAeMHX NapaMeTpoB MoOXeT OmiTh Beauko. TlosToMy HapAmy ¢ 4H-
CT0 (heHOMCUOJNOTHYCCKHMH TpHEMaMH ONMCAHEA CyUlecTsYIOT dop-
MaJibHEe [pHEMBl M3YYeHHA CTPYKTYPH coofmects. OgHuM 13 TakHx
TPHEMOB, HCIOJAb3YEMBIX [ OLEHKH KavecTBa BOAM, ABAAIOTCH Me-
TOAH canpoGHHX HAIHKATOPOB.

6.1. BbIBOP CTAHULUA HCCIAENLOBAHHA
H FOPH30OHTH OTEOPA NIPOB

Craniun KOHTPOJAA 33 COCTORHHEM PAacCTHTENBbHOrO NNAHKTOHA A0A-
HHE OSHTb [0 BO3IMOMHOCTH NPpHYPOUCHE! K CTAHUHAM INpPOBeAeHHA
THAPOXHMHYECKOI'0 KOHTPONA, HNOCKQOALKY KOMIJIEKC TRIAPOXHMHYC-
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CKHX NOKa3aTedelf xapaKTepH3yeT: a) YCNOBHA CYIIeCTBOBAHMA CHAPO-
O1oHTOB, 6) CTenmeHL 3arpfA3HCHHS BOJOEMA O OCHOBHEIM THEAM 3a-
rpsisHuTenell. MecronosioxeHne craunuii, T. €, NyHKTOB orGopa npod
40HOTHYeCKOH 1 OHOTHYECKOH KOMNOHENTH  3KOCHCTEMbI, JAOJMKHO
OuiTh OOOCHOBAHO KHTepeCaMK KOHTPOJAA 338 CAHHTAPHO-3MHAEMHOJO0-
FHUECKHM COCTOIHMEM BONOEMa, a TaKXKe PacloNOXKeHHeM 3arpas-
HAWIUKX NpeAnpUATHH Ha ero BojocOopHo# nJaomaju ¢ Tem, YToOH
MOXHO OblI0 BHAENHTL YYacTKH XKOHTPOJAR <ZO» H «NOCAe» BXoja
perHCTpUpyeMBIX 3arpasHuTenes.

[Ip paboTe HA BOAOXPAHRAMILAX, 03€paX, IAYOGOKOBOAHBHIX NPY-
JAax orSop npo6 NpoBOAAT MO CHenHaJbLHO paspaBoTanHofi THAPOAOTH-
deckoll ceTke. Ha Kaxiofi cTannuu oT6HpaloT OaTOMETPOM CepHIO
npo6 ¢ nmponyckoM no rayGuHe B 1 M a0 rayGHHBl YTpoeMHOH npo-
spauiocTH, HM3MepeHHOH mo GeaoMmy ancky. Ilpu npospausocT® 3 M
npoGH oTGHpawTCA R0 raybunet 10 M, npu NpospavykocTH 5 M — 10
15 M u 1. 5. Bce orobpaHHble Ha cTaHUHH Npo6H CAMBAIOT B OLHA
cocyn (4dMcToe 3MAJAHPOBaHHOE BEAPO), TLIATERbHO IEPeMEeInHBAlOT
H B 33aBHCHMOCTH (T CTeneHH pPa3BHTHA cpu'ronna}mrona 3anoJIHAOT
ROJ-IHTPOBLIE HAH JUTPOBHE OyThiAM ¥ KoHcepBHpyioT. Ha menxo-
BOJNHLIX BOZOEMax NpOHSBOAAT ToTanbHu or6op npo6 OT noBepx-
HocTH Ao AHA. [TockoiabKy B peKax BepTHKaJbHOe pacnpeaeieHHe du-
TONNAHKTOHAa OTHOCHTEABHO paBHOMepHoe, 0T6op npol B HHX oOHW4HO
npousBoAAT ¢ ropusonta 0,2—I1 M GaToMeTPOM HJIH NMPOCTHM 3ayep-
neBaHUeM onpejeacHHoro ofbemMa Boabm (B cayuae OemHsix ¢uTO-
NJAHKTOHOM BOXL — 1 n, Goratex — 0,5 a1 H MeHee).

6.2, METOHbI OTBOPA H OPYLHA JIOBA

Haufonee HagexXHbiM MeTogoM oT60pa npol6 QHTOMJIAHKTOHA
cyntaercss OaroMmerpHueckuit MeTox. I[IpoGu, orofpannne GaromeT-
POM, HCNOJB3YIOT KakK /ISl KOJHYCCTBEHHOTO ydYeTa (PHTONNaHKTOHA,
TaK H AJAA Ka4ecTBeHHOR XapaxTepHCTHKH NpolH. CucTeMbl GaTomer-
poB BechbMa pasHooOpasHH., ONHCAHHA NOYTH BCeX CYUIECTBYIOMIMX
xou{c’r ykuu#i GaTomerpoB npHsegeHH B MoHorpapuu M. A. Kucene-
Ba |7].

B cucreme lockomruapomera aas or6opa npod Boaw Ha THAPO-
XHMHYeCKM#E aHaJu3 oOHIYHO HCIOAB3YIOT OaToMeTpe THNa PyThepa,
KOTOpHIe BroAHEe MOTYT ObTh npHrogus Ans otlopa (HTONJAHKTOH-
HEX Npob.

Hns uauGosee NWOMHOrO BHIABJACHHA (DAOPHUCTHYECKOTO COCTABA
¢HTONAAHKTOHA HCNOAB3YIOT Npolb, oToOpaHRME NAAHKTOHHOR CEThIO
(cM. puc. 5.3 p raase b).

Hant6onee npoctl H yAOOHE B HSTOTOBJIEHHH NJ2HKTOHHHE CETKR
koHuyeckofi dopMH. das ux H3roToBAEHHMS JYyullle HCNOJAB3OBATL Ca-
Moe MeJkoe (He HHXe Mo 70) MelNbHHUHOE CHTO M3 IWIEJKOBOR HJH
KallpOHOBOH HHTH.

[epen wmHTREM NJAOTHHIA MaTepHas (nDapyckHa, 6pe3eHT) ® mres-
KOBOe CHTO CJIeAyeT HaMOUHTh, BLICYWHThL M Nporaafute. Bce Be-
PEBKH HAMOYHTL H BBICYWIHTH B HaTaHyToM BHae. CeTHo#t KoHyc H
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OJOTHHYI0 HAACT4BKY PpacKpaHBaldT B COOTBETCTBHH C JHaAMETPOM
06pyucH,

Hpu npHrotos/1eHHH BHKPORKH CeTHOrO Kouyca npubapasior 1 cm
CBCPXY U | CM nO AaWuNOl cTOpoHe Ha msel. B HuxHell yacTH xKoHyca
RofapanaloT 3 cM Aad ODIUMBKM 3TOTQ H3JHLIIKA NOAOCKOH NJOTHOH
MarepHH BO H30eXauue nepeTHpaHus rasa ol ocTpHA Kpai cTaKaH-
yhka {cM. pHc. 8.1, 5.2 B rnase g;

Konyc B3 WeAKOBOrO CHTA NPHKPENAAiOT K MeTaJHIeCKOMY KOJb-
Ly NpH NOMOWH Y3Ko# noaocku {He Oosee 10 cM wmpuroil} naornofh
TKAHH, IIYPHHA KOTopoll BMecTe ¢ obpa3yioulelf ceTHoro KoHyca KOJK-
Ha paBHATbCH obwWwel AaMHe ofpasyonledi GOKOBOR NOBEPXHOCTH yce-
YeHHOro Konyca. HuuHA KoHel KoHyca, oGIIATHE naoTHON MaTepHel,
OPUKPENfAIoT K CTAKAHUYHKY C NOMOLIbI0 NMAOCKOTQ JATYIHOrO KOJAbUA,
CHAOMEHAOrO 3aKHMHEIM BHHTOM. ECAM CTAKARYHK HMCET KpacBoe
YTO/LIeHHe, TO HMXXHHMA KoHel KOHYCa MpPHBS3bIBAIOT K CTaKaHYKKY
¢ MOMOINBLID HECKONILKEX 000pPOTOB KanpOHOBOH BepeBKH,

K MeTannuuyeckum KoauUam (BepXleMy H HHMKKHEMY) Ha paBHHX
PaccTOAHMSIX ApPYr OT APYTra nNpHKpenasior TpH drana, ceolofinkle
KONUH KOTOpLIX CBA3LBAIOT NeTAeH Haj BXOJAHLIM OTBEPCTHEM CeTKH,
CTpons OQUKCHPYIOTCH 3a CYeT MaHXeT H3 TJOTHOMO MaTepHana,
OXBaTmiBawUHX Koaibla. B mamkerax AeTaloT TPH OTEEPCTHA, [Tocae
NPHKpeIIenHA CTPOIl K KOJAbLAM HEoBXOZHMO [OJOrHAaTL CTAKaH K
cTponaM Tax, 4Tofbl NPH NOABEIHBAYMYU TPy3a PHALTPYIOIIHA KOHYC
HMen neboapmyw cnaluny (mpoeuc). Ecam caabuna okaxercs
c/HIIKOM GOJbIIOH, TO NPH ONYCKAHHH CEeTH KOHYyC OyAeT BhIBEPTH-
BATLCS BOBHYTPL H PE3KO YBENHUHBIIEESCH COLPOTHBAEHHE BOIH MO-
KeT OTOPBAaThL KOHyc OT cTaxana. HrTo6M u36elkaTh nepeKpyuHBaHHA
QuabTpyomero Kouyca, HeOOXOAHMO NPOYIIHIE CTaKaHUMKa U MECTa
KpPenaeHHH cTpon K KOJALLAM COBMecTHTb Mo ofHok npamoft. Ilocue
TNOATOHKH NPOYWMHKHE NPOYRO DPHKpenasoT K daay Geueskoit. Hux-
H#€e KOUUH CTPON CBA3HBAWT OeTaell, K KOTopoH MOABEMIHBAiOT
rpya [7].

JAAd NAAHKTOUNBX CEeTOK PeKOMEeHAYETCH HCIIONb30BATh CTAKAHUH-
KH C KpallOM, NOJOXeHHEe PYKOATKH KOTOPOro B 3AKPHITOM COCTOAHHH
AONKHO OHTL npoacaLHOE, yToOB H36EKATD OTKpbiBaHHWA BO BpeMsd
NoBAa.

Ha Menkopoipsax oOHYHO NpuMeHseTcs OYKCHpOBaHHe 3a JIOAKOM,
a Ha I‘J'IYGOKHX MecTax Jayqlie nmpoBOAKTE TOTAMLHHA JIOB OTO AHa K
nopepxHOCcTH. CeTh MoCAC KaXXAOro NPHMeHeHHs A0JXHA TUMATeNbHO
NPOMHBATECA H NPOCYIIHBATBCH.

6.3. METOAB CrYWEHUA H KOHCEPBAUWH SHTONJAHKTOHA

B upakruke ruApofHONOrHUECKHX HccaegoBanuii Haubonee pac-
NpOCTP4HEHHHIMH MeTOLAMH KOHUEHTPHPOBaWHR (UTONNAHKTOHA SB-
JqA10TCA celHMEHTAUUA H (QHIALTPAUKA 4Yepe3 MeJKOMOPHCTHE MeM-
6paHubie hHABTPH.

CyIIHOCTE CEeNHMEHTAUMOHHOTO METOAA 3aKAK9YaeTcd B TOM, YFO
npobofi BOAH, NPeARA3HAYEHHOH ANA CTYIUCHHA, 3aNOAHAIOT IOJ-JIHT-
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posule G6yTHan HAH OyTolnk o6beMoM B | JnTp (B 3aBHCHMOCTH OT
CTeflcHN PasBUTHA GUTONNAUKTOHA) H KOHCEPBHPYIOT NPHBEACHHBIM
ke Qurcaropom. Yepez 3—4 mua nocne oTcTauBaHHA B TEMHOTE
BOAY Haj OCEBIUHMH BOJICPOCJAAMH MOXHO OCTOPONHO ©TCOCaTh cHjo-
HOM, octaBuB BpHOMH3KTeNEHO 100 cM3 nmpobm, 3a 2—3 aua ao Ko-
JHYECTBeHIIOA oOpAaGOTKH npOSH pazauBalOTCA 0 MEPHHM UHJIHHA-
paM U MOC.1e OTCTAIIBAHHY B TEMHOTE HX 0GBEM JOBOAMTCA IO 5—
10 cM3. 3ateM OHM nepenocarcd $e3 NOTepb B CKJAAHKH H3-TOA MEHH-
UHANHOA H AOHOMMMTEILHO KOHCERBUPYIOTCA OANOH-ABYMS KaIIAMH
40%-uoro popmaanna [12].

[Ipn nposesennn ruapo6uosoruueckHx pafor B cHcreMe IockoM-
THAPOMETd DEKOMEHAYETCH KOHUEHTPHPOBaTh NpPolnl (PHTOMNAHKTOHA
MerofoM MeMOpanuol ¢uabTpanHu, OcHOBHLIMH AOCTOMHCTBAMH 3TO-
TO METORA ABASIOTCH, Iipeie Beero OLICTPOTA  KOUUEHTPHPOBAHINA,
NIOPTATIBHOCTL M 8 CBSI3H ¢ STHM BO3MOXKIOCTL HCROJIL3OBAHHA B KC-
NeZNUHOHIEYX YCJAOBHAX, a TAKKe NPOCMATPHBATE MKUBOH MaTepHa.l.

Cnocofu ¢uIbTpauuu HeOAHOKPATHO NPHBOAWINCh B AHTEpaType
(5, 7, 11]. MH Xe 3fech OCTAHOBUMCH Ka HaHOOJee PaUNOHAJH3HDO-
?auimx MeTOAWYECKHX NpHeMax, npeatoxeruuix I. B. KysbMuubM

12].

OuapTpalng BOALI OCYLIECTBARETCA NOJ BaKYYMOM B CHELHAaALHOM
BOPOHKC, YKpenJjienHoH Ha kxoabe ByHsena, koTopas cOeZHHACTCA C
HacocoM KaMoBCcKOro.

OteyecTBeHHAA NPOMDLILIIEHHOCTb BuIMycKaeT wmeMOpaiiibie ¢uib-
TPW IeCTH 1IOMEPOB, H3 KOTOPHX AJs  CrymelHs QUTONIaHKToNa
npuronn asa: Ne 5 w 6 ¢ auametpom nop 1, 2 11 2—5 MKM CoOTBET-
creeqyo. Jas oGxervenrHss ¢uALTpanH{ HeoOGXOAHMO H3 nOp YLaAHTh
HMEIOUHHACE B HEX no3ayX. Jas 3Toro QHJILTPH KAGATAT B AHCTHA-
JHpoBanHOl BoAe B Teuenne 20—30 mun, Ilpu >ToM BOAZ AOJAXKiHa
HarpepaThcd MEAJEeHHO, 2 KHNSYEHHe AOTKHO OHITh CHOKORHBIM,

B nacrosimiee BpeMs B Hallefl crpaHe MOJAYYHAH PACIPOCTpaHEHHE
Yellckie ¢uAbTPE MapkA «CHHIOP-2» © gnamerpoM mop 1,2 MEM.
OuH KaK Helh3d JydYiie YAOBJETBOPSIOT LEASAM KOJHYECTBEHHOro yde-
Ta HUTONNANKTOHA, TAK Kak HMEKT IMalKylo NOBEPXHOCTh, C KOTOPOH
XOPOUIQ CYUHILAETCH OCafOK, a CKOPOCThL GHILTPalHH HE MEHbile, YeM
y oTeuecTReHHLX (puAbTPOB Ne 6.

Tlpepnasnauennas aas cryuwennsa npoda obvemom 0,5 wan 1,0 a we
veiree yem 3a 30 MHH a0 ¢HAbTpAUNN KOHcepeHpyerca 5—I10 kan-
A9MH GOpManHHA HJH, YTO Jyulle, pacTBopoM Jlioroas HJI4 cJaeayio-
ity PHUKCaTOPOM, COCTOAIHM H3 ABYX PacTBOPOB, A0 C1460-XKENTOro
LBera:

Pacyeop Pacteop II
K. 10r Xpouosan kucaota 1 %-nas .5 cmt
H.C 50 cm3 JlegsiHan ywrcycilad KHcaoTa 10 cud
.5r $opmanun % -Hbli 80 cud

06a pacTeopa CAMBAIOTCH H XpaHATCA B TeMHol cKagHke. [Ipexsa-
pHTENLHAR KOHCepBAlHA OOBEKTOB BeAeT K HX Menblieli AehopMamHH
npH ¢uasTpanuy. BeraplesHHE B BOPOHKY QHABTP cMauHBaeTCs He-
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CKONBKHMH KalJsMH AKCTHJJHpPOBAHHON BOAHW. [Ipo6a TmaTennuo
BCTPAXUBAeTc H (uabTpyeTcs uepe3 ¢uaptp Ne 6, PuapTpanus
HONXKHA BECTHCH MeJAJeHHO M NpH MHHHMANBHOM paspexedHu. Ee
MpeKpawaloT B TOT MOMEHT, KOrZa BOAH HAaA OCAAKOM YXKe HeT, HO
NOBEPXHOCTL €10 ¢ille BJAaxkHas. HH B xoeM ciydac Helb3sd AONYCKATh
obcHxanus GuaptTpoB. OHABTPL MOMEWAIOT B CKASHKH H3-NOJ NEHH-
QUANHKA, KyAa noGasaserca 5 uau 10 cm® $uaprpara. PuasTp ocro-
POXHO OCUHINAKT OT OCajKa MATKOH (Jy4llle KOJNOHKOBOH) KHCTOY-
KOH, H npofa KOHCePBHpPYETCH.

IMockoanky npu guasTpaueH npobHl H OCOOEHHO NPH ee KOHcep-
BalliH NPOHCXOJHT HeuzleXxHas noreps NeKOTOPHX UeXHHX Qopm
(oco6enHo rHMHOZHHHEBBIX, OXPOMOHAAOBHX H Xp.}, HeoBXOQHMO Npo-
CMATPHBAThL IO MHKPOCKOIIOM XHBOH MarepHai. [Ana aToH uenn we-
pe3 MemOpanubifi ouabTp Ne 5 Hau «CHHnop-2» nNpH MUEHMAJALHOM
paspexenun npocduabrpoBHbBaercs 50—I100 cu® npoGm. PuapTp C
OCaJKOM TOMEllaeTcs Ha YacOBOe CTeKJo H 3anuBaeTcd 1 cm® duHab-
Tpata, OcafioK ¢ GUALTPA OCTOPOXKNO CUMILAETCH KHCTOYKOH, pasiio-
MEPHO MEpeMelIHRAaeTCa H BHOCHTCA B CYETHylo Kamepy. B kamepe
OMpeneNloTICs, H3MePAIOTCE H MNOACYUTLIBAIOTCH BCE HYXKHEE (QOPMBIL:
BCe «roJble» ¢OPMH H3 30JOTHCTLIX, XKEJNTO-3¢JEeEHX H Nuppoduro-
BLIX BOAOpPOCAEH, BCe METAaGOAHMPYIOLHe H3 3BIVIEHOBHX, NMPEACTABH-
TeNH K1acCa BOJALBOKCOBHX (Hckaouan ceM. Volvocacea) M3 seneHHX.
Ecau onpegeneHne H moacyeT 3aTPyAUHTENBHE H3-32 OOGHJIHS NOJBHK-
HBIX (opM, npoba KOHCEPBHpYeTCH OCMHEBOH KHCAOTOM HJIH pacTBO-
pom Jlwroaa. IlpeacraBureqn OCTafbHEIX TAKCOHOMHYECKMX [PYMI
06pabaTHBAlOTCA B OCHOBHOA mpoGe B CTALHOHAPHBIX  YCJIO-
BHAX.

Flocne o6paGoTku xuBoro ¢HTONNAHKTOHA Npoba KOHCEPBHPYETCSK.
HauGonee pacnpocTpaHeHHHM KOHCEPBANTOM HBJAAETCH QOpPManHH, HO
AeHCTBHE er0 Ha KieTKY OYeHb <«XKecTKoe», UTO NPUBOJHT HAH K ee
AedopMallyy, HWJAH, YTO HepeAKO, K MOJHOMY paspyWIEHHI) <TOABIX»
dopM. IlpeanaraeMuft pHiIe ¢HKCaTOp He PacTBOPAET CJAKSHCTOIN
000/I0YKH BOAOPOCACH, COXPAHACT H OTTEHSET MKIYThi M DHPEHOHA
H He3HauuTeabio AehOPMHpYeT HexHble ¢opMul. ad KoucepsHpoBa-
HHA YKa3aHHBIM (PHKCATOPOM X mpole n0o0aBAAOT HeCKOJMLKO KAaNCb
€ro 0 LBeTa TeMHOrO vasi.

6.4, ASTHKETHPOBAHME NPOB

Kaxpasa npo6a cHaGxaeTcs 3THKeTKOH, Ha KOTOpofi YKasHBalOT
aaTy orfopa npobul, MecTo patoTh, Ne cTaHHHM, OpyAHe JOoBa, DTH-
KeTKY, KaK NoKa3aJ ONHT paboTH, .Jyulle BCErc AenaTb H3 MeIHLUN-
CKOTU' JeHKONAACTHpA H 3anidch BeCTH MACKMM HEpHBIM rpHdeneM
HAH mwaprkoBoH pyukofi. Heo6xoauMo TakKe BeCTH XKypHAJBHYIO
aanuch npod, Kyga, MOMHUMO NEpeUHCJEHHbIX AAHHBIX, BHOCATCH CBe-
JIeHHS O COCTOAHUHM MOTOAL, JAaHHHE O TeMNEpaType H Npo3padHOCTH
BOJABI, CKOPOCTH TEYeHHdA, BH3yaAbHOH OMeHKe KadyecTBa BOAH (Ha-
JHYHE WA NOBEPXHOCTH BOAL NJEHOK HedTH, Mycopa, NJOLIEK BO-
nopocaet  np.).
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6.5, METOJ bl OBPABOTKH ¢HTONHAHKTOHA

Hns sunopofi HASHTHONKADHN CAeAyeT NHoab3oBaThed Haubo.ee
IWHPOKO NpPHMEHAEMbIMH OmpeRenuTensmu [3, 4, 8—10, 15, 16]. Heol-
XOAHMO OTMETHTb, YTO NPH MPOBCIEHHH IHAPOGHOROIHYECKOIO KOHT-
poJist 32 COCTOSIHHEM NOBEDXHOCTHHIX BOA cym B cHcreMe Tockomrua-
pomera CCCP ompeflencHHe KauecTBEHHOIO COCTaBa OCHOBHOH MaccH
OPraHA3MOB ¢HTONJAHKTOHA HYXHO NMPOBOAHTL A0 BHAA. ITO Heobxo-
JHMO ISl BHSBAEHHS OPraHH3MOB-HHIAMKATOPOB, DA3BHTHE KOTOPLIX
iipexae BCEro MO3BOJAET CYAHTE O KAa4YecTBe KCCAeLyeMHX BOA.

6.5.1. KoanuecTBenHble meToAK. MeToabl nojcuera BOAOpOCHei

Haa noacueTa uYHCAEHHOCTH BOAOPOCHEH HCIOAB3IYIOT CYCTHHIE Ka-
mepn Haxorra, «Yuunckas», I'opsiepa. Ilepep cuetom npoy Tma-
T¢BHO NMEPEeMEIIHBAIOT H OJAHY K211 BHOCAT B kamepy. Ouenb BaXkHo
XOpOIIC NepeMewaTs Npoby, Tak KaK STHM JOCTHTAeTCsl PaBHOMEPHOE
pacnpenenenye poaopocaeH, 310 He0OXOAMMO ANA YMEHbIUEHHS OlIHG-
ikl BHOOPKH, O0YCNOBAEHHOA TeM, 4TO MPOCUYHTLIBAaeTcH He scs npoda,
4 yacth ee. KaMepy 3aKpHIBalOT MOKPOBHHM CTEKAOM M NOCNEe Ocesa-
HMSl BOZOpOCJEH Ha AHO NPOBOAAT ONpeje]eHHe H TNOACYeT Bcex
ECTpeYeHHHX BYJIOB, KPOMe TOT0, NMPOH3BOASIT 3aMePH HEoOXOHMbIX
napaMeTpoB AnA [OCHAEAYIOLIEr0 BhYHCaeHHR o0bemMa kaeTOK. 3a
CUCTHYIO €IHIHLY B CHCTéMe [OCKOMIHApOMeTa [PHHATA KACTKA.

B kaxnofi npo6e HeoGXOAMMO ONpPefeNUTE H [IPOCYHTATL BCe BHJBI
KaK MHHHMYM B Tpex kamepax ob6wemom 0,9 Mm® (Iopsiesa) ¢ nocae-
AYIOIHM BBUHMCACHHeM cpeaero apHdMeTHdueckoro. KaXayio kamepy
CJEAYeT NMPOCMaTPHBATL NMPH ABYX PasAHUHBX yBeJHYeHHAX — §0.1b-
INCM H MAJIOM — IAS yuyera KPYNnHLX H MeIKHX GopM.

Iasi craTHCTHYECKON NOCTOBEPHOCTH TNOACYETA M YCTAHOBJCHHA
GrOMAcCCH ROMHHHPYIOIUX BHAOB HEOGXOAHMO, YTOOH KaMXKABH H3 HHX
Onin Berpeued he Menee 100 pasz [12). TMepecuer o6mefl YHCNEHHOCTH
NPOU3BOAHTCA No dopmyne

ny

v !
rae N —uHcno kneTok B | cM® BOAM, 11— YHCTIO KJIRTOK B KAMepe O6h-
emoM 1 MM®, U; —06BeM KoMUeHTpaTa MpoGH, vz — OGBEM KaMephl,
@ — 06beM NPOGHALTPOBAHHON BOAH, €CJH 06beM NpPODHHALTPORAHHOI
BOJBL H KOHLUEHTPATa NPobh nmocrosHHH {w=>500 cM?, v;=>5 cM3), 10
dhopMyna NpHHEMAET BHA

N=n.10.

flpumep. B ramepe ofnemom | MM? (K 9TOMY OOBCMY MOMKHO TPY00 NPHDaB-
itk ofneM Kamepn Fopscsa) Gumo mopcuuraHo 400 knétok, O6beM v) == 5 cmd,
w =500 cm® Jloacrabans ari suadends B oPMYAY, HMeeM

420 % §
N 0,001 X 50 =400 X 10=4000 . ma,

ITH 1§ NCPEBOAE HA JHTP 4 MAH, Kif.
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Kak noka3aan nccneloBauug [2, 5], Aaf AOCTOBEPHOH OUEHKH 006-
ulell yHCACHHOCTH (HTONJAHKTOHA IIOTHOCTH €ro B npole JoMXna
6uTh He MeHee 3 Thic. ka./MA, CTeneHb KOHICHTPALKH HCXOAHOA NPOOH
HeOGXOAHMO YCTaHaBJHBATD, TPHHHMAS BO BHHMAHHE 5TO YCJOBHE.

6.5.2. MeToAN BLUHCACHHA GHOMAaCCH

Bruucienve GHOMacchl (PHTOSIIAHKTOHA NPOH3BOAMTECS HaHOoJee
OGLIENPHHATHIM B TPECHOBOAKOA HAPOGHOJOTHH METOAOM CYMMHDPOBA-
AUt GHoMace OTAENBHHIX NOOyJAAUHH, Aas Hero Tpebyercs ycraHopie-
HHe cpeiHed Macchl (06beMa) KAeTOK BOAOPOCHAEH, COCTABAAIOIIHX NO-
OVASUHE B 0pobe.

Onpeaenenne ofbeMa OTASABHHX KJAETOK BOAOpOCJeR 0GHIYHO OCY-
WeCTBASETCH caeayolum obpazoM. Kaxkayio Ha BerpeueHHHX ocoGeit
H2MEPSIIOT, HCNOAL3YA A STOTO OKYASP-MHKPOMETP HJAH CNELHAJNLHYIO
CETOUYKY, BCTABJAEHHY®) B OKyJAp. Pazmep cTOPOHH KBaAparta OKyJsip-
HOM CETOYKH HAXOAMTCH CONOCTABAEHHEM CTOPOH CETOUKH ¢ AeJIEHHAMH
00LEKT-MHKPOMETPa, OAHO AedeHHe KOoToporo paBHO 10 mrM. ®Popma
KAeTOK NpHPABHHBaeTCS K OiH3KOMY reoMmerpHueckomy Teny. [lo-
CKOAbKY OOMBUIMHCTBG OGHALILX BHIOB BojaOpociedl uMeeT dopmy
Hiapa, UMAHHAPA, 3JJHICON/IA WAH ABYX KOHYCOB, TO KAl Hccne-
LOBaTeNL MOXeT COCTaRHTb cefe TaGnHUN 06bLeMOB 3THX Tel W MNOCTO-
AHHO NOJL30BAaThCA HMH. Ha OCHOBAHHH MHOrOYHC/IGHHBIX TPOMEpOB
AAsl JasibHellllero BHIYHCAEHHA OHOMAcCH, OCOGEHHO AOMHMHHPYIOUHX
BHAOB, NOJYYAlOT CPeAHHe 3HAYCHHA BceX HeoOXOAMMBIX NapaMeTpos.
HafineHnbit Ang Kaxmofl KAeTkn ofbeM (B MKM®) yMHOMKaeTCS Ha ee
YICAeHHOCTh, H NOAYYAIeT 3HayeHHe OHOMAcCH B MP/n Hau r/M® ¢
trouHocTeio Ao 0,01, YnearHuii Bec Bofopociedl yC/IOBHO NPHHHMaeTcs
PaBHEIM eAHHMMe. YYHThiBadA AOBOIBHO 00/bIHYIO BapHaleqbHOCTh pas-
MEpOB KJETOK BOZOpOCACH B 3aBHCHMOCTH OT KAHMATHUECKHX 30H, TH-
0B BOJOEMOB, CE30HHHX (aKTOPOR, HeOGXOAHMO B KaXIOM KOHKpeT-
IIOM Ccay4Yae NPOBOAHTHL 3aMepbl KJAETOK BOAOpoc/el H OnpescasTh 3Ha-
uenus OHOMaccH A HCCHeyeMoro MaTepHada.

B nurepaTtype CYIIeCTBYIOT TAOAHOE KAETOUHHX O0BEMOB A
NpecHOBOAHOMC MAaHKTOHa [13, 14, 17], 0fHAKG HMH MOXHO NOJb30-
BATbCA KAK OPHeHTHPOBOUHHMH /AA CPABHEHHS C Pe3yJbTaTaM# cob-
CTBEHHBIX HCCACAOBAHHA.

6.6. IPUMEHEHHE METOJA HAHTIE H BYKKA
OJiA OULEHKH KAYECTBA BOJ O ®#HTONJAHKTOHY

OILHHM H3 METOAOB OLUCHKH KaueCTBa BOJALI, PEKOMEHAYCMBM B CHC-
TeMe FOCKOMPHHPOHQTR, ABJAACTCA MeTOHA HHAHKAaTOPHHX OPraHH3MOB
Ilantae u Bykka B mopndukaunn Caamevexa {19, 20] cM. Tpumep).
STOT MeToA JaeT BO3MOXHOCTb NMPeACTaBRTh Pe3yJbTaTH {HOMOrHUeC-
KOTO aHaJH3a YHCJACHHBIMH 3HAYEHHAMH M ofecneuyHBaeT TCM CAMEIM
BO3MOXKHOCTb CPABHEHHS COCTONHHA BOLOEMOB DasNRYHLIX pafHoHOB.

Hnaekc canpobHocTd BHUHCAsSIETCA o dopMmyae
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Z(sh)
S= Sh

tje S — HHAMKATOPHAA 3HAYMMOCTb KaXAOro BHAA (onpelensercs ne
¢lIHCKaM canpobHBIX OpraHH3MOB, AaHHBIX B MPHJOKeHHH 1 K palore
[18), A — pesHUKEa, KOTOpaA HaXOAMTC M3 MIECTHCTYNCHUATOH LWIKAJHE
JUaYEHHI YacTOTH H ONpefesiieT OTHOCHTEABHOe KOJHYECTBO BHAOB
{cM. Tabn. 5.4 raasu 5).

INepesoa NeHEHX AAHHHX a0COMIOTHOR HICJICHHOCTH B 4acTOTY
RCTPEYAEMOCTH fi 06GYCaOBNEH TPYHAOEMKOCTHIO BHUHCACHHA., B Tex xe
cayyasX, korda paGora ¢ OOJBIIHMH YHCJAAMH He TpefcTaBaseT 3a-
TpyAHeHHR (Ha/NK4YHe KaAbKYJASTOPOB) c/eAyeT HCI0Ah30BaTh HAHHHE
a0CcoMIOTHON YHCACHHOCTH PHTONJIAHKTOHA.

Takum ofpazoM, 1AA onpefeseHUs HHAeKca canpoOHOCTH Heobxo-
AHMO 3HATH 3HAUEHHE HHAHKATOPHOM 3HAYHMOCTH KaXKAOTO BCTPCHEH-
HOro B TpoGe BHA2 PUTOMMAHKTOIA H €r0 KOJHYECTBEHHOE Pa3sHTHe B
AaHHOR npobGe. MHAeKe canpo6HOCTH BHYHCASKT ¢ TouHOCTHIO A0 0,01,
Jna kceHocanmpofHol 30HH OH Haxoputca B npeaesax 0—0,50, oauro-
canpotuoi — 0,51—1,50, p-mesocanpobroit — 1,51—2,50, a-Mesoca-
npoGuoft — 2,61—3,50, noaucanpoGuoit — 3,51--4,00.

flpuvep pacuera undexca canpotrocru no Hawnrae u Byxxy.
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Haapanuee suia CampubaoeTs 3

Navicula radiosa
Nitzschia linearis
Nitzschia sigmoldea
Pinnularia viridis
Stephanodiscus asiraea
St dubius

S, hantzschil

Synedrag acus

Ceratium hirundinella
Trachelomonas volvocina
Crucigenia tetrapedin
Dictyosphaerium pulchellum
Oocyslis lacusiris
Pediastrum duplex
Scenedesmus quadricauda
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6.7. #OPMA OTYETHOCTH H 3AKJNIIOYEHHE
OB YPOBHE 3ArCPAZHEHHA

dopMa OTYETHOCTH MO PUTOILTAHKTOHY BRMoYaeT 14 rpad. B rep-
pelx rpadax (1—3) AaeTcs XapakTepHCTHKA CTBopa M YCAOBHA 0OT-
Gopa npobul. B nocneayronnx rpagax (4—I11) npuBoistca pesyab-
14Tl 00pabOTKH (PHTONNAHKTOHHBIX MPo6 ¢ yKasaH#eM oGwiefi gmc-
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JEHHOCTH B GHOMACCH, 0OIIero 4HCAA BHAOB, YHCJIEHHOCTH BOAOPOC/EH
OCHOBHHX CHCTeMATHUECKHX TPYNN {AUATOMOBLIX, CHHE-3eJeHLIX, 3ee-
HHX H T. 4.}, UACJA BHAOB B KaXKAOH H3 3THX rpymn H 6HoMacchl.

Ha ocHoBaHHH cBeZeHHE O KOAHYECTBEHHOM pa3BUTHH BHROBOTO
cocTaBa (PHTOIVIAHKTOHA MMEETCsl BOIMOMHOCTL BEISIBJIEHHS MAaCCOBHIX
H WEZEKaTOpHHX ¢opm (rpada 12). OnpeleneHHe IO BEAA HeoOXO-
JKEMO TaKXKe NJA BHABRJEHHS CBA3H MEXIAY H3MEHEHHSMH B CTPYKTYpC
$HTORJNAHKTOHHOTO COOGIIECTBA M CTENEHLI0 3arps3HeHns BopoeMa {lI].
HsmeHeHBs CTPYKTYPH HTOVIAHKTOHA BBHIPAXaloTCA B HADYUICHHH
COOTHOUIEHHS B COCTaBe (PHTOMMAHKTOHA BMJAOTH A0 HeoOPATHMOrO BH-
NajeHHa OTAEALHRX BHAOB, 0COOEHHO UYYBCTBHTE/BEAHNX K BO3ASHCTBHIO
TeX HIH HHHX 3aTPASHAIONHX BelecTs.

BusBAenne MacCOBHIX BHAOB NpuHoOpeTaer o0co6yI0 BaXKHOCTL B
¢cayyae pacnpocTpakeHHS 3arpsasfcHHs Ha Goaoluyio 1Aollajb, KOria
NIORBACHNAE 3Jech MHAHKATOPHHX (opm B HeOOALILHX KOJHYECTBAX H
pacceseHHEX CPeAH APYINX OPTAHH3MOB He HMCeT GOMLIIOrO 3HAYCHAA
M XapaKTepHCTHKH BojoeMa. Ilpu aTOM HeoOXOAMMO YYHTHBATL He
TONBKO BO3MOXHOCTL 3alPfA3HEHHS, HO TaKXKe H GHOJOI'HUecKHe ce-
30HM, KOT/la NMOABJAEHHE B MaCCe OTHeJbHHX BHAOB MOMKeT OHTH Bbl-
3FQHO BEreTAllHOHHBIMH OCOOEHHOCTAME W THAPOJOTHUECKHM pEeXKH-
MOM.

Kak ykaswBasoch Bblllle, BHINKATOPHAA POAb (GHTOMIAHKTOHA OM-
pelenercs Heé TOALKO (AKTOM HAXOXKAEHHA MJAH OTCYTCTBHR OIIpejie-
JeHHBIX BHAOB B BOJOEME, HO H CTENEHBI HX KOMHUECTBEHHOrO palBH-
THA. BelielcTBHE 3TOrC XapaKTepHCTHRKA BOAOEMA NOMIKHA 1ABAThCH ¢
YHYETOM 1€ TOALKO BHIOBOrC COCTaBa, HO TaKiKe YHCACHHOCTH W GHO-
Macchl BOAOpocAel. ITH MATCPHAJH B CBOK® OYepeib HAaAyT BOIMOK-
HOCTb CYAHTh O TEHACHINAX H3MEHEHHH cocTaBa (HTONNAHKTOHA, TIPO-
FHOSHPOBATE PA3BHTHE CHHe-3€/ICHLIX BoYopocnedl u T. A,

3axmoyeHHe O COCTOSHHM BOAOEMA MNPOH3BOAHTCH HA OCHOBAHHH
BCCX TIOAYYEHHLIX CBECHHA O BHAOBOM COCTaBe, MacCOBHX (opMax,
YHCJAEHHOCTH I OlloMacce OCHOBHHX Tpynn opraHuamon. OleHKa cre-
TIcHH 3arpsA3HeHHs MoXKeT OHTb LOCTaTOUHO XOPOUIO OTpaykKeHa MeTo-
ZOM NNAHKATOPHHX opranisMoB 1o [Tantae u Bykky.

NMPHBOPHI H OBOPY¥AOBAHNME

1. Batomerp Pyruepa.

2. BeZpo 9MAJHPOBAHHOE HJR NOJNH3THIEHOBOE.

%.; éﬁuxpocl{on thna «Ergavals, <Amplival»>, MBH-3, Buonam P-6,
4. O6BeKT-MRKpPOMeTp A/ Mpoxoasmero ceeta OMIL.

5. Okynap-Mukpomerp.,

6. MenbHHunbIl ras unn weakosoe chto (MNe 76, 77).

7. CTakaHUHK A7 MIAHKTOHHON CeTH.

8. ITnoTHan TRaHb (THna GpesenTa).

9. JTunp kKanpoxoswil.

10. MeTannnueckue o6pyun AHaMeTpoM 25—30 oM.
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(1. Kamepa ass nojcueTa KneTok tuna [opsesa, Haxor1a.

12. 3axambel Mopa unu Ap.

13. lllaanr peaHHOBHI (AHameTp 5 MM).

14. Byraau no 0,5—2 &

15. BagkH cTeKaAdAnbble ¢ HABMHUHBAIOMIMMHCH KpHIUKaMH Ha
100 man.

16. CKAAHEH H3-TION MeHHIHAIHHA.

17. Mepumiit muaueAp xa 0,1—0,5 i.

18. Tlokpoeune crexaa (2432 mM).

19. TIpeaAMeTHHE CTEKJA.

20. Boporka (thna puanTpa 3efiTua).

21. Kon6a BynacHa Ha 1 a.

22, Hacoc KoMoBckoro nau BofocTpyABH#E Hacoc.
23. Mem6panube ¢uabTP N 5 B 6 waH QuABLTPH THOA <CHHMOP».
24, [luneTks riasHbe.

25. KucTouka KOJOHKOBAs.

26. MeLRUHHCKHI NeHKONAACTHIDD.

PEAKTHBDBI

1. Baap3aM AJA EPHrOTOBJNEHHA NOCTOAHHBLIX NMpeMaparos.
2. XpomoBas kdcaota 1 %-nas.

3. JlenAanas yckycHas KHCAOTA.

4. Gopmaauy 40 %-Huih.

5. KI.

6. Hon kpucTanmaHueckmil,

7. MucruanupopanHas BoAa.

8. Pacrsop Jlioroas.

Faaga 7. ONPEAENREHHE NMHATMEHTOB ¢$HTONJAHKTOHA

IMurmentel GUTORAAHKTOHA MOXKHO PAa3/eJHTh Ha ABC OCHOBHbIE
rpymnei: 1) xnaopoduann «a», «bs, «c», 2) rapotHHoHAH. HauGoan-
i HHTEpEC NPEACTABNAET NepBad rpynna nurMeHToB. OCHOBHHM 1O
KOJHYECTBEHHOMY COLEPHKAHHIO B KJETKaxX (GHTONNAHKTOHA H JYWIHM
NoKa3aTeNeM ero (OTOCHHTETHYECKON AKTHBHOCTH SBNAETCH XJIOpO-
tpusn <a», Copepxanue xnopoduaia «a» B NJAHKTOHe MOKA3BBACT
X0pOIee COOTBETCTBHE ¢ TpodHuecKHM CTaTycoM BofoeMoB. Ha ocmo-
BANUMA Psiia MCCAeloBaHHA GHJAM YCTAHOB/EHH KGHIEHTPAUHH XA0PO-
$uana «a», xapakTepHHe AN OCHOBHHIX TPO(HYECKHX THUIIOB BORO-
emos [5]: 0,1 —1,0 MKr xa1. <a»/a ans onurorpoduuix, 1,0--~10 MEr xa.
«a»/n ana Me3oTpoduux, 10 Mxr xa. <asf{n a1s 3eTPOPHHX BOZOCMOB.

B mnacrofimiee BpeMs cofepxanue XAOPORHINA IIHPOKO HCHOJb-
SYCTCH A OLeHKH CTEeNeHH an’rpot]mxaunn H HHTEHCHBHOCTH CaMoO-
OYNUICHHH BO,
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KayecTBeHHOe pacnpefieneHne NEIMCHTOB PasaHuHO B PAa3HHIX TaK-
cONOMHYecKHX TPynnax ¢uromaankrona. Ecad xnopoduan <«as co-
JCPKHUTCA BO BCeX PacTHTENLHHX KJIETKax, To xaopoduna «b» cogep-
KHTCH TOALKO Y 3€JMEHHX H CHHe-3€JE€HHX BOAOpOcAed, a xaopodpuau
¢c» — Y AHATOMel, MepHAuHeR H XpusoMoHaZL. [10sTOMy KOJAHUeCTBeH-
HMHC XAPAKTCPHCTUKH PA3HEIX MUTMEHTOB MOFYT B  ONpeje/eHHOH
Mepe OTpaXaTh COOTHOLIEHHE TAKCOHOMMYECKHX TPYNN B (PHTOMIAHK-
TOHHOM cOODINECTRE.

O ¢orocHHTeTHUECKOH AKTHBHOCTH (HMTONMJIAHKTOHA MOMKHO CYAHTH
TaKKe N0 COOTHOHIEHHIO X/NOpoduMIoB <«axfec» {7]. MaxcuManbHEe
3laveHUd COOTHOWMIECHHA <asf«c» HAOAIOfAOTCA NPH  ONTHMAJABHOM
doToCHHTE3e, H 3TO COOTHOWICHHE TEM BHILE, YeM BHUIEe NePBHUHAA
nponyKuus 3a cserorofi neHs [2].

BaxHoe 3KOAOTHYECKOE 3HAUCHHE HMEEST «ITHIMEHTHbIH HHREKC» —
OTHOIMEHHE [IOTVIOIEHHS aLE€TOHOBRM IKCTPAKTOM (PHTOIVIAHKTOHA HA
AnpHax Bonn 430 u 663—665 nv. Ha paude BoAHH 430 HM YYHTH-
BAETCA CYMMa TOTJCIUCHIA XJOpodHIAaMH H KapoTHHOHJAAMH, a Ha
665 HM ~— MpaKkTHYECK TOJABKO XA0POQHMOM «a» H JAEPHBATaMH.
Uem swile 3HaveHHe IHIMEHTHOTO HHAeKca, TeM Oofblie AOMOJHH-
TCABHBIX ITHFMEHTOB COJAEPIKHT IKCTPAKT (QHTONIAHKTOHA, a chAeloBa-
Te LHO, TeM 0oJblie WX pasHooGpasHe. BHAO yCTaHOBIEHO, YTO 3Ha-
YerHe MHIMEHTHOrO HHAEKCAa pPacTeT NapaasekbHo BHAOBOMY pPa3Ho-
o6pasnio duTOnaankronHoro coobmectBa (7] IlurMentHnft Hnickc
MOXKET CJYHKHTb NOKasaTeJeM CTapeRMA (DUTONNAHKTOHHOr(Q coolie-
¢1Ba (3HAYEHUS NHIMEHTHOTO HHAeKca ysenuunpaiorcs). HMcenoanso-
BaHHe MHTMEHTHOTO HHAEKC2 MOXKeT ObiTb NMePCHeKTHBHBIM NpPil H3y-
YeHHN BAHAHAS PA3AMUHBIX 3aTPA3HEHUA Ha (HTOMNAHKTOHHOE c006-
{ecTRO,

7.1. ONPEAENEHHE KOHREHTPAUHH XJOPOSHIINOB «a», «b», # ac»

HauGouaee pacnpocTpaHeHHH Merol onpeleleHHA XJIOPOdHINOB
OCHOBAH HA KOHIECHTPHPOBAHMH KJETOK (HTONIAHKTOHAZ Ha MeMOpaR-
HoM QHALTpe, Nocaefylolleli 3KCTPaKmMH  XJA0poduina pacTBOpOM
z[lgczo%agli[ CHEKTPOOTOMETPHPOBAHNH Ha PasHbBIX ANHHAX  BOAH

y 5y Yy .

7.2, OTBOP NMPOE, PHALTPOBAHHE, BbICYLIHBAHHE

Ona ompepencHHs] NHIMEHTOR He0oOGX0oAHMa 0O0IbIIAA HX KOHLEHT-
pauna (o 20 Mkr xx. «a®/u). [loaromy or6upair npoby obbemoM
9—10 5. OuapTpyoT npoby na QuALTPe JefiTita GonblIoro AHamerpa
{puc. 7.1) c noMOLILIO BAKYYMHOTO H&cOCa HAM NPOCTO MyTeM Mepe-
naja BHCOT MeXay (GHABTPOM H KaHHcrpolt (6yTHbIO) ¢ npoboil.
MNepen ¢unrrpopanHeM MeMGpaHHWe GUALTPH NOKPHIBAIOT CJAOEM
MgCO; (10 mr MgCO; Ha 1 cM? NOBEPXHOCTH GUALTPA) AIA MpeloT-
BPAUICHHS Da3pyUIeHHsT MHTMeHTOB,

®unbTpOBAHHE IPOBOAAT NPH BakyyMe wHe Gomee 40—60 rlla,
YTOOH HCKAIOUMTH TOTepu Xaopodunta. ITo OKOHUAHHU (HILTPALHH

88



Puc. 7.1, duapTp 3elitma pasm  dHALTpOBAHHN
npo6 Ha Xxjaopodran.
! — OTBOGM K B2KYYMY H K npoGe, 2 — kpuika, 3 —
HpHMHMBAR WRiGa, 4 — LonAoHEZ, § — OCHOBA BHAL-
Tpa.

peKOMEeHAYeTCA HeMeAJeHHO NPOBecTH
3KcTparHpoBaiine ocaixa Ges nmogcymil-
saHds ¢$HALTPAa. B HekMIOYHTe bHBX
eayqanx, ecqn HeT BO3MOXKHOCTH HeMen-
JeHHOH SKCTPaAKIUHH B CHeKTpodoTOMET-
pepopaHusd, GHALTPH ¢ OCAAKOM CylIAT
B 3KCHKA4TOpE ¢ CHIHKArejeM, HaTPOHHOI
H3BecTbio H MMesnousto (1:1:1) u xpa-
HAT B TEMHOM 3KCHKaTope ¢ CHJIKare-
JdeM npH Temnepatype He sBmme 1°C
(06HuHO B XxOMOAMABHHKE), XpaHHTbL
puawTpel He Gosiee 1—1,5 Mecsna.

7.3. BKCTPAKUHUA NUIMEHTOB

JKCTpAaKUHIO TUTMEHTOB TNPOBOAAT
90 %-umM pacrBOpoM auneToHa, PHALTP
¢ OCAAKOM MNOMEIAIOT B COCYH AAA TO-
MOTeHH3anHH, sannbaior 2—3 Ma 90%-Horo pacrsopa ameroHa u pac-
THPA!OT B roMoreRH3aTope 1—2 MuH. 3ateM nepeHocar B UeHTPHAYK-
Hylo npobupky, moGasagior 90 %-unft pacTBOp ameroHa A0 o&beMa
10 M1 u BHAepkHBAOT 10-—15 MHH B TeMHOM MecTe NPH KOMHATHOH
TeMnepaType A0 NOJAHONO IKCTPATIPOBARIN. 3aTeM UEHTPHPYTHPYIOT
3KCTPakT B TeyeHue 10 mun npu 4000 o6/MiH, nocse 4ero npoapauHuii
pacTBOp NepeHOCAT B | —2-CaHTHMETPOBYIO KIOBETY CHEKTpPoQOTOMETpA,
B kiopery cpaBneHud HaansaloT 90 %-Hulli pacTBOp aueToHa H H3Me-
PSIOT ONTHYECKHE NJIOTHOCTH S9KCTPAKTA Ha AJHHAX BoJad 750, 663, 645
u 630 uM, 3aTem nogkucasior npofy B Kiosere 2—3 kanaamu 0,5 %-
woro HCI u cBOBa H3MEpsiOT ONTHYCCKHE MAOTHOCTH Ha AJHHAX BOJIH
750 n 663 nM 4as nocaenyiolUero pacyera copepXKaumds (peoduTHHA,

7.4, PACHET KOHUEHTPAULHA NMHIMEHTOB

KoHLenTpalHi0 NMHIMCHTOB PacCUHTHIBAIOT cAeRYIOIHM o0pasom.

1. BeoAaT MonpaBKy Ha MYTHOCTb 9KcTpakra Drso, Ha AIHHY KI0-
veTH I, Ha ofbeM 3KcTpakta V, H o6beMm NPodHABTPOBAHHOA NPoOSH
V. HcrThunas onTaveckad maotHocrs E OGyleT paBHa

Dys— DoV,
Eggy = 27— g2

rne V,—s8 mi1, Vo—s 11,



2. OnpesessloT HCTHHHYIO ONTHYECKYI0 IJIOTHOCTH IOC/TE NOAKHC-
NCHHS:
K Dg 663 D, ];50
Efpy=—2—10

Konuerntpaumo (C MKr/n) xsopopumios <a», «b» H «C» BHUHC-
AAI0T 10 dopmynam:

Cax, v = 11,64E53 — 2,16 Egyy +- 0,10E;,,,
Cu_ o= 20,97.8345“— 3’94‘8663 - 3,66E330,
Cm. Lo - 54’228630 -_ 5:53E683 - 14,81Eﬁ45.
Conepxanune ¢eopurira «a» (B %) paccyutbisaioT no dopmyne

1,7 — Eges
Cq. =W‘ 100.

Mpasep paceera.

M upobie s z At Mpusevanne

1 430 0,6198
630 0,0835
645 0,1163
663 0,279 0,2273 JIAREA KWBETH
780 00,0066 0,0050 [

— 0,0066
By = LD OB 2
0,1163 —0,00606 4,2

Eguy == =—————— ~15 = 0,0460,

0,0835 —0,0066 4,2
Eq = = 15 = 0,0323,

0,2273 — 0,005 4,2
Efy = =t 5 = 0,0634,

PaccunTHBaeM KOBUEHTPAUHH XA0PO(HE/NCE, MET/M:
Cxn. ,as = 11,64-0,1148 — 2,16.0, 0460 + 0,10-0,0323 = 1,2401,
Cra. b me 20,97.0,0460 — 3,94.0,1148 = 3,66.0,0323 — 0,304,
Cun. o = 54,22.0,0323 — 5,53.-0,1148 — 14,81 .0,0460 = 0,4352,

€. — 1.7:0,0934 - 0,1148
L A 0,7-0,1148

=0,65:100 =55 %,.

Pacuer NHCMeETHOTO HHASKCA:
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Dg, _ 0,6198
Do = 0.5750 =2,21.

Tlonyuennble peayabTaThl 3aMMCHBAIT B TAGAMIY (CM. MPHIONKe-
uue 14),

MATEPHARD! H OBOPYJLOBAHHE

1. BatoMerpnl oGbeMom 2 HaH § 1 HEMETAJJIHUECKHE,

2. Guaptp 3efitua auamerpom 60—100 Mm.

3. MemGpannre ¢puantTpu Ne 5, 4 Tuna <CHHnop».

4. BakyyMHBIR HacoOC,

5. Byruian oGpemom 5 a1, 7 wir.

6. Cnexrpodoromerp CP-4 uan CP-10, rnun CL-16.

7. 90 %-unit pacTBOp ameroHa. Yraexucawii marnuft (MgCOs).
8. Cuaukaresb, HATPOHHAA H3BecTh, eAKuB HaTp (NaOH).
9. 0,5 %-untét pacTBOp coasHo#f kucyotw (HCI).
10. DkcuKaTop.
11. XosoaHnpHUE (ANs XpanerHA QHALTPOB).

12, Hentpudyra ¢ ueRTpudyXHHIMI NPoCHPRAME,
13. MepuHe npo6upkH o6vemom 10 mi.
i4. TomorennzaTop.
15. Ulnaura nosuatvAcHOBBE (TaRCOHOBHIC) HAH PE3UHOBHIE,

Npumeuargus, 1, ®ansrp 3efitua AoMken uMerb Goasllol padouus xua-
METp &o 100 mm) {eM. pmc. 7.]11) IAA DuAeTpoBAaHHA GOWBIDHX  OGBEMOB EBOAHL
PRILTP H NOAIOKKY HICOTABAMBAIT HZ OPraHHMECKOr0 CTRKMA,

2. M TOTOBAT B BHAE cycnedsnd, poGasagx 1 T Heroauennoro xapGonara
Mardud K 100 Ma ARCTHANHPOBAHHOA BOLH.

Tnasa 8. METOJAB! ONPEAEJEHHA
NEPBAYHON NMPOAYKUHH H OECTPYKILHHU
OPTAHHYECKOIO BEULECTBA

Tleppuynas nOPOAYKUHS — HTO NPOAYKIMA OPraHHYECKOro Belle-
¢Tha, 00pa30Banilore pPacTHTENbHHMY KIeTKaMH B mpouecce $oTo-
cuuTesa. MiMeHno B pesysbrare OTOCHHTE3a € HCIOAL30BAHHEM COJ-
1teviHOH YHEPrHH M GHOTCHHHIX SEMEHTOB DACTHTENBHHIE KASTKH CHH-
T€3HPYIOT OPraHHYecKoe BeLIeCTBO B BOROeMax, KOTOPOE CTaHo-
BHTCA OpraHH4YecKOoll nHUIeR AJS XKHBOTHHX OPraHH3MOB PAa3sHBiX
TpodHIecKHX ypoBHeit. Taxum o0pa3oM, YpoBeHE NEepPBHYHOH npo-
AYKUHI OnpejenseT yposeHb GHONOTHUECKOH NPOIYKTHBHOCTH BO-
JOCMA B UEAOM,

Teperunasd MPORYKIHA W ASCTPYKLUHS ARJSIOTCHS TaKXKe BaKHHMH
X&PaKTEPHCTHKAMH COCTOAHHA BOJOEMa B (VIaHE OLEHKH KayecTBa
O, Hnrencusnoe npo,uynuponaﬂﬂe OprasH9ecKOro BeIOeCTBa npﬂ
MACCONOM DA3BHTHH (UTONIAHKTOHaZ IPHBORAT K 3BTpOdADPOBANMIO
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BOAOEMOB. B HacToslllee BpeMs B OlEHKe KayecTBa BoA HayWHaeT
WKPOKO HCMOJB30BATHCA HHAEKC CAMOOYHIICHHS — OTHOLICHHe BA.IO-
Bo# nepBUYHOR NPOAYKLUHH K CYyMMapHOR ZXeCTpYKUHHM [IJ2HKTOHA
[4, 7]. Bce 910 MOXa3HBAET BAXKHOCTL H3MEPEHHWH NMEPBHYHOR MPOLYK-
LHY B BOAOEMAX.

MeTOAL HsMepeHHs TepBHYHOl NPOAYKUHMH B BOJOEMax HavajH
paspabaruBaTbcs B Hauafle XX B. DHA RDpeanoXen pajg METOAHUe-
CKHX Pa3paloTOK — H3MepeHHe TMEPBHYHOM HPORAYKIHH N0 H3MEHEHHIO
6HoMacchl 3a onpefleneHiH NepHOA BpeMeHH, @O H3MCHEHHIQ KOH-
LeHTPaLHl KACJAOPOAa B BOJAE [lf akrtusHofl peakuun Bonw — pH [20],
0 A3MEeHE)NHI0 KOHUeHTpalun GHOTeHHHIX asaeMmeHtos [15, 16], mo-
TpeGaneMbix B Tpolecce (pOTOCHHTE3A H AP.

B uactosiee BpeMd Las onpeaejeHHs NepBHYHOA TPoAyKUMH dH-
TONNAHKTOHA OTHOCHTE/MBHO XOpPOMIO pa3paloTaH CKAAHOYHHEA MeTOH
B KACAOPOANOH H PAAHOYIJicpoAHOR MoAuHXAUMAX, a Takke XJopo-
duisnuié Merog [6, 8, 11, 12).

B HacTosmeMm pyKOBOJCTBe AAETCA ONHCAHHE HMEHHO STHX Tpex
MCTONOB OfIpejie.TeHHst NePRHYHOA MPOAYKI{HH.

8.1. CKAAHOYHBIA METOA HIMEPEHHA
NEPENYHOH NPOAYKIHH H AECTPYKIIHH

8.1.1. 06 He noAOKEHNR

ilcnoar3oBaiide  CKAAHOK AAS H3MepeHHs (orocHHTe3za  ¢uro-
NJaNKTOHa N0 pasHHLE KuCAopoaa, oCpa3cBaHHOTO B pe3yjbraTe
(oTocHHTe32 3a ONPEfeNCHHNH TepHOA BPeMeHH, BHepBHE OhO Hpes-
jgomeno Tparom M Pyynaom {14] ¥ meranvuo paspaGorano I'. I'. Bur-
Geprom{2]. Toszxe 6bina paspaGoraHa pagHOYIIePOAHAA MOLHDHKALHA
ckasuounoro merofa [18], ofaagaiomas Gonee BHCOKOR UYBCTRH-
TENBHOCTBIO N0 CPABHEHHIO ¢ KHCAOpoRHOA. asm HaMepeHms Npojiyk-
uHE MaxpodurobeHroca HbIN TaKXKe HCNOJAb3OBAH NMPHHLHN CKASHOK —
1{30JHPOBaHHEIE €MKOCTH GoJabworo obreMa (o 30—50 n), B KoTOpHE
NOMel A 3K3eMINAPH KPYNMHHX TaAJOMHHX BoZopochefl H BHCLIMX
BOJHHX pacrenHit [21, 22].

Kucnopoanas u pagnoyrieponiias MOAH(HKALHA CKAAHOYHOIO Me-
TOJla OCHOBAHH Ha BaAOBOM YpPaBHEeHHH (OToCHHTE3a

$C0O, + H,0 2 (CH,0) + O,t,

B KOTOPOM KOJHYECTRQ NOTPeG/eHHOH YIVIEKHACAOTH HAH KOJHYCCTEO
BBIARNHBIIErOCH NPH (OTOCHHTe3e KHCAOPOAA NMPONOPUHOHANLHO KOAH-
YeCTBY O0pPa30BaHHOrO OPraHHYECKOro BelllecTBa. [IpH OTCYTCTBHH
CBETa PEeaklHA HALT B OﬁpaTHOM HanpasJJACHHH — NpOOece AbIXAHHS
(mecTpykuyH), passoxKeHHs OPraHHUECKOrQ BelllecTBa ¢ NOTpeBieHHeM
KHCAGPOAA H BHIEJEHAEM YIJEKHCIOTH.
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8.1.2, TIpoAYKUHOHHEE CKASHKH

Jas KHCAOPOAHOHR W pafnoyraepoiHof MOAHPHKaUUA HCOOABIYIOT
O{HHAKOBHE CKIAAHKH H3 $eJOro CTeKsa ¢ MPHTEPTHIMH CTERASHHLIMH
npo6kami. Ecan umeercs BOIMOXKHOCTB, TO JAYYIUE HCMOJh30BATh
CKJAHKH H3 KBapLEBOrO CTeKMIa, KOTOPOE HE BJAHAET Ha NPOHHKAIOILYIO
COMHEYHYI0 pajHauuio. YJo6HO HCIOAB30BATH B KadecTse NPOAYK-
IHOHHEX CK/ASHOK ILOCKHE MHKPOOHOJOTHYSCKME MATPHUH, a TaKxe
cTangapTHbie XUMHYECKHe CKASHKH C NPHUTepTHME npobkami — KHC-
JSOTHHUH. O6BeM NPOAYKHHOMHBEIX CkAAHOK cocTapager 100—3500 ma
B 3aBHCUMOCTH OT NPOAYKTHBHOCTH BoZoeMa. OOHMYHO HCHONB3YIOT
NPOAYKUHOHHHE CKAKHKH caelyoumux ofvemor: 100 Ma Ans ssTpod-
HbLX BoToeMOB, 100—250 Ma X1s me3oTpodHHX BOMOEMOR, 250
500 ma ang oaNroTpodHEIX BOAOCMOB.

ITepen u3MepenHeM NPOAYKUHII BCe MPOAYKUHOHHHE CKASHKI AOJ-
MHE OWTh TOYHO OTTAPHPOBAHH mo oGbeMy. laa onpeneaeHus Aect-
PYKLNM HCNOJNB3YIOTCA TeMHHE CKASHKH. JIAA 9TOTO cBEeTAHE CKASHKH
HeOOXOAHMO TIOKPAcHTh YepHOH Kpackod M o6epHyTs doabrofi. MoxHo
TaKXe HCIOAB30BATL YEpHBLIE MELIOUKH.

8.1.3. TexHHKa 3KCIIOHHPOBAHHA CKAAHOK

Has g3MepeHns MepBHUHOA NPOAYKUHE HA PA3NHYHBIX POPHIOHTAX

O0BIYHO CTAaBAT 2—3 CBET/IMX CKAAHKH H OAHY TeMHYIO. [aa Kpelne-
HHA NJOCKHX CKIAHOK (HanmpuMcp, MHKPOGHONOTHUECKHX MaTPaLOB)
ysioOHO HCNOJL30BATH CMELMANLHLIN NAOTHK, H3TOTOBACHHHBIH H3 TIpO-
3paudoro oprerekna (puc. 8.1). Jlag KpenseHus KPYIVILX TPOAYKIH-
OHHEIX CKJAHOK HCNOJB3YIOT MeETalli- -
YeCKYIO KPecTOBHHY, Ha KOTODOR CKAAH-
KH KPCUAT 3a FOPJHIIKH B BEPTHKaAb-
HOM NOJ0XeHHH. TINOTHKH H KDecTOBH-
HBl CO CKJAHKAMK KPeIIiT Ha Tpoce M C
NoMols0 JefesXH OMycKAalT Ha COOT-
BETCTBYIOLIYME [OPUIOHTH. DKCIOHHPO-
BATb CKASHKH MOXHO H €O CHENHANLHOrO
Oyf, K KOTOPOMY IIPHKpeIfeTcs TPoC
€ MJIOTHKAMH HAH KPeCTOBHHAMH,

8.1.4, Bpema akcno3Huun

HAUTeNIbHOCTD IKCNOHHPOBAHHA NpO-
LYKIHOHHHX CEAAHOK ¢ (PHTONAAHKTO-
HOM fIBJSETCS Ba)KHHIM METOZHYeCKHM
MOMEHTOM IIpH H3MepeHHH NepsHuHOM

Pec. 8.1. [poAyKUHOKKEA NAOT.

[ = kpenemsufi 3aMoK, 2 — MeTaAauNecKaa INTaHTa,

4 — edomaacTooMit dukcarop, 4 — ocHoBA Wigra, § —

NpOAYERoMHaR  CKIDTHKE, & — rdeags, 7--EBHpes 1R
TpOCa, & — Thos.




npoayxiui. OHTONNANIKTOH B CKASHKAX HAXOAHTCR B <H3QJHPOBAIl-
HBIX YCAOBHAX o NpH AJHTEABHOM IKCNOHHPOBaHHN NpOHCXONAT
peskHe W3MeHeHHA cpead (mosuiuenue pH, nmepechuenwe Kic.to-
pozoM, ToTpebjeHHe OHOTEHHBX 3/€MEHTOB M T. A.), KOTOpHe
6yAyT CYWIECTBEHHO OTAHYAThCA OT €CTECTBEHHOH Cpelbl BOMOEMA.
B sToM cayyae MOXeT BOSHHKUYTh Ooabluasi omubka B H3MEPeHHH
NepeBYHOil DPOAYKHHH H NECTPYKHHH. B pasnuuyHHX  MEeTOXHYEeCKHX
TocoBUAX VKA3MBAETCR PA3HOC BPEMA IKCMOZHUHH — OT HECKOJBKHX
qacoB N0 cyToK. OaHako nocnefHHe paloTwl NOKa3HBAIOT, UTO ONTH-
MaJbHOC BPeMs SKCIOHHDOBAHUA G0ANHO COCTAgAATo 2—6 ! DKcmo-
HHPOBAThL CKJAHKH ¢ NMPOGaMH HeOOXOAMMO H/M B NEPBYK) MOJOBIIHY
anst (A0 MOMYAHMS) MM BO BTOPYIO NOMOBUHY AHA (mocae MOAYAHA).

8.1.5. BuiGop ropu3oHTOB 3XCNOHHPOBAKHA

Ias pacuera NepBHYHOR MPOAYKUHH B cToaOGe BOAH (mop 1 m?)
He0BX0MUMO OTOHPATh NPO6H H SKCNOHHPOBATh HX B HPOAYKIHOUHBIX
CK/AHKAX lla 1eCKOMBKUX rayfumiax QoTaueckoro cios. Huxuan rpa-
Hrua GOTHYECKOro Csod, rje TepBHYUHas NPOAYKLHA paBHA AECTPYK-
uHH (KOMMEHCANHOHHAK TOYKA), COOTBETCTBYET MyOHHE, KyAa NMPOHH-
Kaer 1 %, mMOBepxXHOCTHOR coMHeyHOH panHauur. Haawuwe moamoanoro
THpaHOMeTpa IO3BOJIHT ONpPEAeNHTb T'PAHURY (POTHYeCKero ciod. To-
PH3OHTE H3IMEPEHHHA nepnwmoﬁ NPOAYKUHH AO/KHHE COOTBETCTBO-
BATH TAyONHaMm, KyAa mponukaer 100, 75, 50, 25, 10 » 1 % mnomepx-
ocTHolt cosHewHo#l pannauds. Ecay nupaHoMerp oTcyTCTBYET, TO
MOJXHO HCIOAL30RATh Genuf auck. I'paHuua QOTHYECKORO CJOA COOT-
BCTCTBYeT yTpoeHnofi ray6iiHe npoapaynoctd no Genomy Aucky. 'opu-
SOHTHl SKCIOHHPOBAHHS B STOM CAyYae JOJMXKHEI GHTb CJeldyIOLIHE:
floanoBepxHocTs, 0,5, 1,0, 2,0, 3,0, 5,0, 7,0, 10,0 u 15,0 . Ecnru ¢otn-
veckull caoft gebospuioft (A0 5 M), TO CKARHKH HEOGXOAHMO CTABHTH
uepes kaxaufi metp (0,0, 0,5, 1,0, 2,0, 3,0, 4,0, 5,0 M).

8.2, KHCJIOPOOHAA MOJHOHKAUHA CKAAHOYHOTO METOMA

Kucnopoanas MOLHGHKAUMA, HJIH KICHOPOAHHH METOA, NO3BOJACT
H3IMEPHTb KaK MEPBHYHYIO MPOAYKUHIO (CBeT/be CKAIHKH), TaK H je-
CIPYKUHIO (TEMHHE CKASHKH) M TakHM 06pasoM paccUHTaTh BaJOBYIO
Il YHCTYIO TIPOTYKILHH,

Jag u3aMepenus KHCAOPOLA, PACTBOPEHHOre B BOAE, HCNONL3YIOT
THTPHMETDHUYeCKHR MeToj Buukiepa. B nocaeinme roaw noayvwHiau
pacnpocTpaHeHie 51eKTPOXHMHIECKHE METOABI H3MEPEHHA ¢ MOMOLILIO
HaTIHKOR KHCI0poAa. O/Hako AO HACTOHLIETO BPEeMEHH THTPUMETDPH-
yeckui meTon Brukaepa aBasercs nanGogee NPOCTHM H paclpocTpa-
HEHHHM MeTOo[eM OnpeleseHHs KHcAopoaa [9].

8.2.1. TlpurotoBaerne peaKTHBOB

1. Pacrsop xnopuctoro Maprauma (MnCbs-4H.0): 420 r
MnCl:-4H,0 pacrBopuTh B 1 1 cBeXeNnpOKHNSYCHHOA AHCTUIIHPOBAH-
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no# soan. Cosb ZoMXHa GHITE Y. 4. a H HE cOAepXaTh NPHMeced XKe-
siesd,

2, Uleaouno?t pacreop noauza kaaus (KI): a} pacteopurs 500 r
ananaraueckd yucroro NaOH B 500 M aucTRANHpOBaHHOA BOAH, 6)
pactsoputh 500 r KI B 500 M AHCTHAAMPOBARHON BOAH, B) CMELIATH
pacreopst NaOH u KI. Ilpu o6pasoaniu Ocaika pacTBOpP OTCTaAHBAOT
It TeYeHHe CYTOK, 2 3aTeM OCTOPOKHO CAMBAIOT B APYrYIO CKIAHKY.

3. Pacteop THOCYAbDATa HATPHA (TunocyabdHTa)
(0,01uNa2S:05-5H;0). PacrBopsioT 248 r kpHCcTaJsJHYeCKOTO  THO-
cynndarTa HaTpHa 9. K. 2 B 1 J1 CBeXelPOKHASYCHHOH AHCTUANHPOBAH-
HOH BOAHW. PacTsop roToBsiT 8 KoauyecTBe 3—D J1 H XPAHAT B XOPOLUO
UAKPEITHX TEMHHX CKJIAHKAaX (33KpalUeHHHX YepHOH KpacKoll H obep-
IyTHX B 4YepHylo Gymary). Jlaa coxpaHeHHda HOPMaJIbHOCTH K  pa-
CTBOPY THOCY/b(aTa B0OABJAAIOT HEGOJLIIOE KOAHYECTBO XJI0podopMa
{CHCI;) (opuMepHo 3 Ma Ha 1 a1 pactrOopa) Han cepoyraepofia (CSy)
{1 kanuio 5a 1 &1 pacropa).

4. Unanxatopunii pacrsop Kpaxmana. 2 I kpaxmaia CycCieHAH-
pywor B 300—400 Ma aucrramiposanHoff BoiH. Hobamasior 20 %-
untit pacrsop NaOH, ocropoxio nepememinBag A0 Tex nop, MNOKa
pacTBOp He CTameT HpodpaunniM, OrcradBaloT pacteop 2 4 u aobae-
anior KoHueHTpHpoBannyio HCl mo kucaoft peakmuu, 2 Ma Jsexanoi
ykeycHofi kucqot™ (CH3;COOH) u nomoasr pactsop so 1 o1 aderu.a-
anpoBaHHO# BojoR. Xopowuil pacTEOp XpaxMaia AOMKEH AABaTh
YHCTYIO CHHIOK OKPAacKy.

5. Pacreop wmomucroro kaama (KI). TotoBar 10 9% -Heifi pacTBop
KI u3 yucrofi coyiH, pacTEOpPAsS B CBEXENPOKHTAUSHHOR AMCTHIIHPO-
paHoH Bofe. Pacrsop KI xpansar B ckasuke, ofepuyroft uepHoit 6y-
marolt ua¥ oxpalueHHol wepHOH Kpackoil.

6. Pacrsop amyxpoMosokucnoro xaaHa {(0,02uK,Cr;07)-0,09808 r
TounHo oTeemenHoro KeCryO; pactopsior 8 1 4 cBeXenpORHOAueHONN
JMCTHANEpOBaHHOA BOAe B MeDHOH KoaGe.

8.2.2. Moaroroska K orGopy npod

Ilepen naMepeHHeM TeEpBHUHOH NPOAYKLHM DPOAYKUHOHHLIE
CKAKHKH, 6aTOMeTD M Mocyfa AMA aHaJ H3a JIOJXKHBl OHTbH TIIATEAbHO
BRIMBITH (B CTHPANLHOM TOpOIlIKe, CTEKNAKNAs NOCYAa — B XPOMOAKe)
W suicywend. [lepea nocraHosKoll ONHTA NMPOAYKHHOHHEIE CKIAHKH M
peakTHeH Jag ¢uxcanuu Kucaopoaa (MnCly n KI4+NaOH) nonmkum
OuTh ToMelWleH B CMENHANbHBIE SWHKH. CRASHKH paceTaBuTh B MO-
paike oT6opa mpo6 ¢ ropu3oHToB. Ha Kaxaui ropusoHT HeoGXOANMO
HeTHIpe CKAAHKH — OJHY AJA oupeleneHHss HayadbHON KOHIEHTPAailHH
Qy, /Be CBETVIHE M ORHA TEMHAs AJS IKCIOHHPOBAHAR NPoD.

8.2.3. Or6op, axcnorrposande n GpuKcauna npob

a. B Touke orGopa npoS HsMepPAIOT NPO3PAUROCTL BOAM € Mo-
MOILIO GeJIOTO IKCKA M OMPefeasioT rayGuEy (GoTHYeckoro cios (yM-
(OXIE 1AyOHHY NPO3PaYHOCTH Ha KO3MOHUWEHT 3) WAH NPOMIBORAT
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H5MEDEHHs] KOJuYecTBa NPOHHKKAOWEH cosHeyHOA paiHalud C  1O-
MoIibio NMoABoAHoro mHpadomerpa. Ilpn sToM raybuua, xyaa [poOHI-
Kaer | % mnapatoued conseynofl paimaunu OYAET COOTBETCTBOBATD
HWHXHeil Fpaniie ¢$oTHIECKOrD €04,

6. OrBop npo6 MPOBOAST ¢ COOTBETCTBYIOUIHX TOPH3OHTOB cephel
GatomeTpoB OObeMoM He Mewee 1 g, TIpu 3TOM H3 OMHOrO GaToMeTpa
OZHOBPeMeHHO OTOHPAKT NPOOH HA THAPOXHMHYECKHH aHAMM3, a Tak-
We HA KayecTBEHHHHA M KOJHYeCTBeHHHH aHAAH3 (UTONTAHKTOHA.
[Ip# orpanMueHHOM KOJHYECTBE §aTOMeTPOB MOXHO OTOHpaTth NPOOH
OAHUM (aTOMETPOM MNOOYepefHO OT HHXKHNX TODH3OHTOB K BEPXHHM.

B. HemocpeacTseHHO TocAe oT6opa NPoG GaTOMETPHl YCTaHaBJIH-
BalT B CHELHANbHKEE JepXaTenl H HeMeJJeHHO HAYHHAIOT 3amoJHATh
MpONyKUHOHHBIE CKAAHKH. Ilepen 3anosHEHHEM KaxAas CKAAHKA CMO-
nacKkHBaerca uceaeayeMofi npobofi. [1pH 3anonneHsd cKAIHOK TpyOna-
cH(POH AOMKHaA ObiTe onymera no Ava. CKAAHKH 32MOJHSAIOT A0BEPXY,
repenuBas 4acTb Npo0H. 3aN0HATh OCTOPOIKHO, YTOOE  HCKJIQUHTL
naaugHe NysHPbKOB BO3AYyXa B cKJARHKaX. EcaH my3slpbkH BO3ayXa B
CKJAIEKE eCTh, TO HEOGXOAHMO X YAAJHTh, OCTABHB CKJAHKY OTKPLITOH
(1 mMHH) W NoCTyyaTh MO CTeHKaM, NOCHEe Uero CKASHKY 3aKphiTh H
NOMECTHTh Ha COOTBETCTBYIOMIHW T'ODH3OHT (ABe CBETJHE H OAHY TEM-
HYIO CKJSHKM) H OTMETHTL BpeMs Hauajaa akcro3Huud. Flpw zanonie-
HEH CKJAHOK HEe0OXoAHMO H30erarh MonafaHHs Ha HHX NPAMBIX COJ-
HeYHHX Jdyuefl.

r. Hocne Toro xak CKAAHKM HOCTaBAedbl Ha  9KCIOHHPOBAHHeE,
cpasy (QUKCHPYIOT Bce mpoGul AMA onpeleNieHHS HavaJbHON KOHIEHT-
panux Op Ha Bcex ropH3oHTax., [loc/ie 9KCNO3HUHH (DUKCHPYIOT OCTAMbL-
rule npobul. Kucaopoa dHKcHPYOT, A06aBAfAs B CKAARKH II00YEPeAHo
1 ma MnCly; v | ma menounoro pacrsopa KI. IlumeTku npu  3tom
chelyeT AepXKaTh NOJA CaMOff NMOBEPXHOCTHIO BOALL 2 MJ MOTEpPAHHON
Hpr 3ToM NPOOHl YYHTHBAIOTCA NpH NocfeayiolleM pacuere. [locae
(UKCallHM CKJIAHKY 3aKPHBAIOT H 3HEPTHYHO NEPeBOPaYHBAKT  He-
CROAbLKO Pas A0 TeX IOp, MOKAa OCaZOK He GyAeT paBHOMEPHC pacnpe-
dened ne BeeMy ofbeMy ckaaHku. [locae storo mpofw nomemalior B
TEMHOE MEcTo AV OTCTaHBAHHA ocaixa (or 3 ¥ jo 1 cyTok).

8.2.4. TurpoBanve Npoé u pacuer COMEPKAHHA KHCAOPONa B npobe

IMocne Toro kak npoGH OTCTOHJHCb, OCAAOK PACTBOPAIT, A0GaEB-
nss 1—3 mn xowuenTpHpoBakHo#t HySO,; (KoHUHK OUNETKH DO Io-
BEPXHOCTBIO PacTBOpal). 3aKkpLBAOT CKASHKY NpOGXOfl H mepemely-
BalOT Npofy A0 MOJHOTO PAcTBOPEHHS OCalka. 3aTeM OTOHPAKT YacTh
npobul B3 cKAAHKH (50 wian 100 Ma) B 3aBHCHMOCTH OT 00beMa CKJAAH-
Ki WaH GepyT Bcio Tpo6y M MepelHBAIOT ee B KOHHUECKY0 KoJaGy.
THTPYIOT CTaHAApPTHHM DPacTBOPOM THOCYAb(ATa A0 CONOMEHHO-KEN-
Toll oxpacku. 3aTeM R06aBASIOT 1—2 MJ Kpaxmaaa (NOABASETCH CH-
HAS OKPaCKa) M THTPYIOT THOCYJbGATOM OO0 MOJNHOTO 06EeCLBEYHBAKHA.

O6bem THocynbdaTa, MOWEAWIEr0 Ha THTPOBaHHe, 3aIHCHBAIOT B
COOTBETCTBYIOMYIO Tabanuy, {cM. npHAoxkeHne 15). U3 ogHo#i cxaan-
KM HeOGXONHMO OTTHTPOBATH M0 2—3 NOBTOPHOCTH.
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@Koauuectso kucaopona (MrOq/n}, pacTBOPEHHOTO B BOAe, PACCYH-
THBAKT 10 hopMyae

aN K-8.-1090
Oy=—v—3—

rae n— KOJAH4YEeCTBO THOCYAbdaTa, mowegurero Ha THTpoBanue, N —
HOPMAaNbLHOCTb THOCYAb(aTa, K --mMONpaBKa Ha HOPMAJBHOCT THO-
cyapdara, 8 — aKBUBaJeHTHAR Macca Kucaopoja, V — o6beM THTpPO-
saHHOH npoGH, 2 — KOAHYecTBO yTepaHHOfi mpobu (nNpH THTPOBAaHMH
scero o6beMa ckasnkH)!, 1000 — mepecwer Ha 1 a1 npoGH.

8.2.5. Onpepenenne nonpasouHoro Kodgpnuuenta
HOPMAABHOCTH NagS:0;

B xounueckyio Konby obpemom 100—150 ma ppbasazior 10 M1
10 % moaucroro kanua (KI), 35—50 Ma mHcTHANHPOBaHHON BOARI,
15 Ma 0,020.KoCr207 1 10 ma HC1 (2:1). TinaTeapHo nepeMeuIiBaQT
H JAIOT IOCTOAThL 2—3 MER.

Tlocne sTOro pacTsOp THTPYIOT THOCYJb(PATOM A0 COJNOMEHHO-MKEN-
TOM OKpackn. 3aTem Nobapngior | MA pacTBOpa KpaxMana H THTPYHOT
Ao nonnoro obecoBeunsanus. Ilonpasounnit kxoad¢HUHEHT Ha HOP-
MAaAbHOCTL THOCYJL(ATA PAacCUUTHBAKT NO dHopMyne

K""" VIKQCIQOT'
T VeNa5,05

rite Vi B V3— o6beMH THOCYALGaTa H ABYXPOMOBOKHCJIOrO KAJIHA CO-
orBeTcTBeHHO. OnpellefieHHe MONPABOYHOrO KOSGQPHUHEHTa chaeayer
NpoBOJHTE Nepel KaxXuol cepuell onpeaeeHui.

8.2.6. Pacuer nepeuuHoit npoayKunn

Ecau Ve — navanshoe cogepxanne Oy B CKJSIIKE Nepel KCIOHH-
poBauueM, Vo — KoduuectBo O, B CBeTJON CKAfAHKEe NOC/]e SKCMOHH-
popanus, Ve—KogngectBo Oz B TeMHOH CKIAHKE [OCTe SKCIMOHHPO-
palHdA, {— BPeMA  3IKCTMOSHOMH (4), ToO MEePBHUHYI0O  OPOLYKIHIO
{MrOz (a1 4}] BrUHCASIIOT 1O cAenvIOWHM GOPMYNaM:

1) BanoBas mpoayKiusa

V.=V,
Psm -— _c__t__‘r_ ’
2) uMcras NpoAYKUHS
lec = _'_'t_"":-" ?
3) necTpyKUHsA
Vi v,

D=f.

! Econ TeTpYIOT wacte npolM, TO NOTEPAKHME OO6BLEM He YuHTHSaeTcs.



8.3. PALHOYTIEPOAHAR MOAWPHKAUMA CKISHOYHOI'Q METONAD

OnpesencHie NEPBAYHOR NPOAYKIMH PaRHOYIJCPOAHHIM METOAOM
OCHOBAHO HA BK/IIOYEHHH B PACTHTeNbHYIO KJAETKY B mpouecce $oTto-
CHHTE3a YrJEKHCNOTH, MeueHoft no yraepoay C. Bniepsuie Aas onpe-
AeNeHHs NePBHYHOA MPOAYKUHH OH OHJI NMPHMEHEH B MOPCKHX HCCTe-
ndopauuax [18), a satem u Ha mpecHux Bogax [5, 10]. Pagroyraeposn-
mefi MeTos, ofmaRaer BHICOKOH uyBcTBHTeABHOCTRIC (B 100 pas w=ys-
CTBHTEJABbHEEe KHCAOPOJHOTO METOAa), MO3TOMY IIHPOKO HCIONb3YeTcs
Al H3IMEePeHHA NMePBHYHON NMPOAYKIHHM B BOAAX ¢ HH3KOH NMPOAYKTHB-
HOCTBIO — B OKeaHHYECKHX BOJNAX H OAHTOTPOHHX BOAOEMAX CYIUN.
CylliecTBeNHEIME HEJOCTATKAMH METOHZ SBAAIOTCA €r0 OTHOCHTEAbHO
Hu3Kas ToyHocTh (owHOka A0 40 %) H HeBO3MOIKHOCTL ONpELCNEHHs
sHaveHufi necTpykuud. Jns ompeneieHusa nNepBHYHOR NPORYKUME pa-
DHOYTJIEPOAHLIM METOAOM HCHOAR3YIOT CBeTABE K TEMHBE CKJIAHKH,
KaK M [ KHCOPOAHore MeToAa. OfHaxKo B OTJIHUHE OT KHCJIOPOA-
HOTO MeTOAa, TeMHHEe CKASHKH B PafAMOYIJI€POAHOM METCAE HCTIOMb-
SylT LA OnpeAeneRHs HedOTOCHHTeTHUecKOH @HKcalMH u3oTOna

1C PacTHTS/IBHLIMA KASTKAMH, KOTOPYK  BLIYHTAIOT H3 AKTHBHOCTH
CBETALHIX CKJAAHOK.

8.3.1. OfuHe NoNoxXenHA

PaagoakTHRHBA yraepof *C  objaldaeT MATKHM B-UasnyyeHHeM
co cpeanest amepruet (0,155 MsB). Ilepuon mosypacmaja uzoTOma
4C cocrasaser 5700 aer. Cnaboe p-HsaydyeHHMe W AJMHTENbHEIN SepPHOX
goaypacnaja ABJAAIOTCA NPeHMYWECTBAMH H30TONA, NO3BOAAIONIHMHE
npy cpaBHHTEAbHOH Ge30MACHOCTH AAA 3HOpOBbA paboTaTh ¢ M30TO-
NMOM Ha BOJAOEMaxX M XPaHHTh H30TON M padoune oO6pasuu JROJroe
BpeMA.

B COOTBETCTBHHM ¢ CAHHTAPHLIMH NMpaBHAaMM Ajafd paloTH ¢ H30TO-
nom MC HeoOGxoanMo naGopaToproe NOMelleHHe 3-ro KAacca H COOT-
BeTCTBYIOIlee paspellieHHe caHsNHAcTaHuuu. Ilpamo paboTe ¢ H30TO-
noM AAKT CNeBMajbHble KYPCH 10 HOACOTOBKE CMELHAJAWCTOB AAA pa-
GOTH ¢ PaAMOAKTHBHLIMH BelleCTBAMH HPH XHMHYECKOM daKy/ibTere
MTY.

Breifop ropusoHTOB A/ 9KCHOHHPOBAHUA NPO0 H BpeMs DKCMO3H-

LHA aHAJOTHYHL CKAAHOYHOMY MeTONY B KHMCJAOPOAHOR MoAudHKalHH,
M0TOMY B RaHHOM pasfiefie He OMHCAHH,

8.3.2. Texuuka onpenenerns

8.3.2.1. MpurorosieHHe pacTsopa H3oToma, 3aBoAckasd (hacoska
MEUEHOro Yrjepoja H3TOTOBJAAeTCA B BHAe xapOoHaTa Hau OHKap6o-
HaTa HATPHA (peXe KajHa). PacTtBop H3oTona roToBdT B AaGopaTopuy
HEMOCPEACTBCHHO Iepel cePHeH HIMEPEHHH NepBHYHOH NPOAYKUHH B
LONeBHX YCAOBHAX. Hnf pacTBOpeRHH COMH H30TONA  HCOOAL3YIOT
CECKENPOKUNAYEHYI0 H OXJaXKIEHHYK AHCTHIMHPOBAHHYIO BOAYy. B
MepHYI0 KOJ0Y HeNocpeACTBEHHO Mepel PacTBOPeHHEM H30TONA XO-
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6ae/10T HECKOMLKO KPYMHHOK CYXOfi INeJouH AAA  NpefynpesXAcHHs
norepe u3orona 'CO; H3 pacrBopa, PexoMeupayercs NpPHIOTOBHTH
pacteop msotona KoumeHtpauued (1,85—3,7) - 105 Br/ma. [Ipuroros-
AeAHHA PAcTBOP H30TONA PASNHBAIOT B CTEKASHHHE aMIOyab H 3anaH-
BAIOT ¢ LeAbl0 NPOAOMAKHTEABHONC XPaHeHHS M3otona. AMIYAW A0J-
MHH GHTb H3 MATKOIO CTEKJAZ C AOCTATOYHO TOJACTHIMKH CTEHKaMH
(yao6un npo6npxy Ha 25-—50 Ma). 3amanBarue ammya yAoGHO Ipo-
ROAHTH 1a rasoBoil ropenke. Ias nocaeayollero AMHTENLHOrO Xpa-
UeHHA aMOYA ¢ H30TOHNOM HX HeoGXOAHMO NPOCTEPHAM3OBAaTb. QnHO-
BPEMEHHO npH CTEpHJM3aLMH  BHABAAOT GPaKOBaHHbE AMNYAH
(nmoxo 3anasHHue). A% CTepUAH3ANMM aMOyaH NMOMEINAINT B COCY.X
C CHJIbHO OKpalleHHHM PACTBOPOM METHJAECHOBON CHHH ¥ aBTOKJABH-
pyior npu 50,5 klla B Tewenne | u, IIpu anToRNaBHpOBaHHH ILNOXO
3amafgHMBEle aMOyJabl OKPAUIHBAIOTCA B CHHWA umBeT. XpaHUTh aMOyabl

vler v }

L]

Puc. 8.2, Hosarop.

{ = orpaHHYHTENs, 2= NpYXHAZ, & —rafixa, peryaHpyR-
masg ¢fbed npodel.,

Puc. 8.3. ¢uabTp eiirna.
{ —upiAHMHAA  Wwafda, £ —cTexaK, 3 — OGLAOKKAR 113
MeYHAANCCKOR CeTkn, 4 — peapla AANA npumuMuol 1ma#-
61, § — acHosa QuABRTPA.
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¢ H30TONOM CJeAyeT B OTACHAbHOM SIUUKE (Ay4ylle MEeTANJNHUYECKOM)
B TEMHOTE,

8.3.2.2, Nobasaeuse n3oTONa B NPOAYKUHOHHME CKAAKKH, 9KCIO-
Huposaune, QpHrcauuws, Jna HzMepeRHA DNepBHYHON NPOAYKUHH Ha
OAHOM TOPH3OHTE HCMOAB3YIOT OGBIYHO ABE€ CBETJHE H O[HY TEeMHYIO
CKAAHKY, [lepel SKCTMIOHHPOBAHHEM NPOAYKIUOHHME CKASHKH MOIOT B
CTHPANBLHOM MOpPOLLKE HIH B XpoMosoft cMecH (XPOMNHK), MOCMe Yero
JCCATHKPATHO CHOOJACKHBAIOT NPOCTOR H AHCTHAAMPOBAHHON BOMOH,
4 3aTeM BHICYLIHBAIOT.

Hszoron no6asnfoT B CKAAHKK Nepen salOJHeHHeM MX NpobaMH
¢ (HTONNAHKTOHOM ¢ DOMOMILIO Ac3atopa (puc. 8.2) naw wmpH-
UeM ¢ NMHNeTKoH. 2Ty omepauuio cJaeAyerT NPOBOAHTL TUIATEJLHO,
MIOCKOJILKY Ha 3TOM 3Talle BOSMOXKHA Haubojpwias owrnbka. Konu-
4ecTBO JA0GABAACMOrO 8 CKJASHKH H30T0NA AROMKHO COOTBETCTBO-
BaTh KOHMEHTpaUWu Y3oToma B cKasHke, pasHoi (1,85 —7,4) X
» 105 Bk/a.

Tlo oxonyaHuM 3Xcno3HuMu npobet ¢ukcHpyloT 40 %-HuM dopma-
aiiom {0,5—1 ma Ha 100—250 M npobur}. 3atem npobul oTdhuALTPO-
BHIBAIOT HA MeMOpaHHble PHABTPHI

8.3.2.3. ®uaprposanne npo6, o6pabdorka u XpaHeHue (HHILTPOB,
(ObopyldoBaHHe I peaKTUBH 145 0GpaboTKH (GHABTPOB TOTOBAT fIpea-
BAPHTEJBHO.

®uapTpul. a. PHALTP 3efiTila H3TOTOBJAIOT H3 CTOAKOrO K OKHCJe-
HHI0 MATePHa/la — MAACTMAcCH, JaTyHK. B OTaH4Me oT 3aBOACKOrO
buaeTpa, naHHas KOHCTpYKuMsA duabTpa 3elitua {pnc. 8.3) Goxee
yaobHa aad paboTH Y ero JEerko M3roTOBHTb B TOKAapHOA MacTepckof.
Onopuyio NOANOKKY JAyyille USTOTOBHTL H3 KPYIHOMOPHCTOIO CTCKJAH-
nOro (PHALTPA, MOXHO TAKKe HCNOJb3OBATE MCTA/NIHYECKYIO CETOUKY.
Hns ogHoBpeMeHHOr0 QHALTPOBAHKS HECKOJBKHX P06 yAOGHO CMOH-
TIIPOBATh BAKYYMHYIO (HILTPOBANBHYIO ycTaHOBKY (puc. 8.4), xoro-

Puc. 8.4. GuapTponaaryas ycTaloBKa.

I —caie, 2— g Panyywmy, J — BakyyumHme Kpaud, 4 — QiAbTpH
3eliTua, § — URADAD-IpHeMARK (5—8 A}

pas COCTOMT M3 LHAHHApa (eMKOCTHIO 5—8 J), HAa KOTOPOM YCTAHOB-
AcHo 5—10 ¢duantpoB elitia. LIHAHHAP MOMeT OHTbL HATOTOBJEH H3
TeKCTOANTOROH TPyOhl HAH APYIOre MarepHana, Aydllle 1J1acTMAaceo-
BOro. B cranyoHapRHX YCJAOBMAX YCTAHOBKAa MOXeT paboTaTh ¢ Mo-
MOMIBIO BOAOCTPYHHOTO BaKYYMHOTO HJAH 3JEKTPUUECKOro BaKyyMHOIO
Hacoca. B noseBbix ycnoBHAX palouHi BaKyyM cO34aeTcd € NOMOLIbIO
pyuHoro Hacoca KaMoBckoro.
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6. McmGpassble OGHABTPH AJA (PHAbTPOSAHHA (PHTOINAHKTONA
NOMKHB OHITH ¢ OmpeleseHHEM Pa3vMepoM TOp. ¥A06HO HCIOAL3OBATH
uwembpanusic ¢uasTpw npoussoictea UCCP (rin «CoHmops) HaH
yabTpadrALTPY MeTHiHKCKOoR dalpuku. [las onpelenedns nepsHu-
110 TpOAYKUHH (GHALTPOBaHHe nPODO NMPOBOAAT Ha (PUALTPax ¢ pas-
mepaMu nop 0,5—1,0 Mx, uro cooreercTByer Ne 4 ¥ b ¢HABTPOB THIA
«Cunnop» ¥ MuTHIHECKHM YabTpaduaerrpam (tabn. 8.1). Ilepen
HCNOJAb30BaHHEM MeMOpaHHHe (PUALTPH Heob6X0AMMO MPOKHAATHTL B
JHCTHAAHPOBAHHON BOjeE,

Tabarna 8.1
TeXHHYeCKaa XapakTepUCTRER MeMGPZHNEX PHALTPOB

CCCP YCCP (tun ,Cusmop*) q’pﬁ““,‘,";ﬂfulfn‘,‘,;,o];’.‘;““

] [ pasmep nop M pasumep nop oﬁog;?:oefme ofosiaseHne | pasaep nop
6 3—-5 1 441 {PUFS) M 5,0
5 1,2 2 2,5+0,5 {RUFS) S8 3,0
4 9 3 1,6H0,4 {AUFS) RA 1,2
3 0,7 4 0,8540,15 HA 0,45
2 05 5 0,60+0,1 Gs 0,22
1 0,35 ] 0,40+0,06 | (HUFS) AA 0,80
— — 7 0,3040,04 DA 0,65
— — 8 0,23+0,04 | (VUFS) vC 0,10
— — 9 0,17+0,03 VM 0,05
— — 10 0,12+0,02 VF 0,01

Mpumenanue MemGpanune JIhTﬁaqmﬂprbI Tuna «Mupaunop» HaroTaBAN-
nafore HecxonskaMn  dupMamn ClIA, Kawagw, ®pannns, yasTpadBHABTPH THRA
«Craunops narorasaunsaer dupMa «Cuuresua» (HCCP).

duasrporanue, T[lepen ¢unbTpoBanneM MemOpaHHHe QUILTPH
MAPKHPYIOT COOTBETCTBYIOUHM HOMEPOM LMAPHKOBOA pyukofi mau Ka-
P2HAAUIOM, 3aTeM B3BEIUHBAlOT Ma AHANHTHYECKHX BECaxX C TOUHOCTBHIO
M0 COTHX MHAJHTpamMMa. PHALTpoBaHHEe NPOOH BeAyT NPH BaKyyme
(20—30 xITa).

O6padorka uavTpos consinofi kncaoroii (HCl). ITocne ¢unvrpo-
BRAHHA BIAKHHIA OCANOK ¢ (HTOMNAHKTOHOM COAEPXKHUT YACTHURI pa-
CTBOpa H30TONA, COPGHPOBAHHOIO Ha NOBEPXHOCTH KJAETOK, KOTOPHH
MoxXeT BHecTH Gosbilyl0 OWMOKY B cueT akTHBHOCTH (HibTpOB. [lo-
3TOMY NOc/ie QHALTPOBAHHA (UALTPH NOMEMIAIOT B SKCHKATOP C KOH-
ICHTPHPOBAHHOM! conAnof kucnoroit W yawkk TleTpH, NpoJaoKeHHHe
(pavTpoBannEoil Gymarof. Bpemn olpaforkk consuoft kucaorofi 1-—-
4 MHH.

BuicymuBanue $uavrpos. Ilocae obpaboTkH xucnoTofi $uALTPH
MOMELIal0T B SKCHKATOP C BLICYWIMBAWIIEH CMECHIO ClefYIOEro Coc-
TaBa: HeTPOHHAA U3BeCTb-+CHAWKareab4medods (1:1:1)., Hlesoun
MOMEIW AT B 3KCHKaTOp B yawke [leTpy W 3aMeHsioT Mo Mepe ee
onauBaddd. Bpems BricymuBanus ¢uasTpoB COCTAaBASET, Kak mpa-
8un0, 24 u, [Jocne BHCymMBaHHs QHABTPH NOBTOPHO RB3IBEMHBAIOT.
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o mpocyeTa akKTHBHOCTH (PHABTPOB Ha CHETHHKE HX HEOOXOAMMO
XPAHHTh B METAJNHYeCKHX HJH I1aCTMACCOBHX NMAAHWETaX HIH KO-
pobrax, 4TO6H H36eKaTh MOTEPH AKTHBHOCTH BCJEICTBHE H30TOMHOTO
ofmeHa ¢ atmocdepHoli COs.

8.3.3. Onpepenende aKTHBHOCTH ocajiKa Ha $pnabTpax

TIpn onpepencHHM aXTHBHOCTH (HABTPOB ¢ OCAlKOM (HTOMJIAHK-
TOH2 MCMNOJNb3YIOT, Kak NPABHAO, ABA THNA CYETYHKOB — TOPLOBHE
cuetunkd ['efirepa — Mionnepa #  XKHIAKOCTHBE CHHHTHIASUHOHRHE
cyeTuHk¥. TopuOBHE CYeTUHKH 00nafaloT HH3ko# 3(PdeKTHBHOCTHIO
{(10—30 %), B CUMHTHAJSALHOHHHX CueTYHKaX 3>(PQEeKTHBHOCTb cUeTa
B cpejinem coctasiseT 70 %, B OTAGNBHHX C/1yyadx €€ MOXHO AOBECTH
10 90 %. B mpaxkTHKe H3MepeHilss aKTHBHOCTH OCaJKOB Ha (UJIbTPaX
HanGo/iee pacHpOCTPaHEHHHM NOKA OCTaeTCd TOPNOBHHA CUETUHK,

8.3.3.1. Onpeneneune paGodei XapaKTepHCTHKM TOPNOBOTO CYerT-
wKKa, Ecan Ranpsxenue, NoAdgaeMoe Ha CYETYHK, Mano, TO perHcr-
PHPYIOTCS He Bce moNajaouiue B o6beyM cyeTUHKa dacTHud. C yBeau-
YeHHeM HANPMKEHHT YRCI0 3a(HKCHPOBAHHHX YacTHI PAacTeT A0 Mo-
MEHTa, KOrja JAafbHefilee yBeJHUeHMe HANPAXKEHHS He NPHBOAHUT K
YREJHYCHHK THCAA HMNYJbCOB. DTOT OTPE30K HaswpBaercs 00JacTbio
MAaTo cYeTUNKa Y gBaserca ero paGouum HanpsaxendeM. JasnpHefimree
YBeIHUeHHEe HANPSIKEHHA BeReT K JIABHHHOMY YBEeJHYEHHIO CKOPOCTH
cyera, TaK Kak B 3TOM CJAydae B CYCTUHKE BO3SHHKAET HOHH3ALUMOHMHHA
TOK BHE 3aBHCHMOCTH OT WHCJa QaCTHIl, MoNafaloutux B Hero. PaGoyne
XapaxkTePHCTHKH CYETYHKA CHUMAOTCH ¢ HHTepBa/OM HATpPAKEHHd B
50 B (or 1000 zo 1600 B).

Tlockoabky paGoune XapaKTepHCTHKH PA3HMX THIIOB CYETYHKOB
OTJAHYAIOTCA, /A KaXAOro CUETYHKA HeoSXOAMMO CHHMATbh XapakTe-
pHcTHRY. O KOHIE CpOKa CAYKOW TOPLOBOTO CHETHHKA CYAAT [0
YMEHbUICHHIO TIaTo. Ecan naato pabovero HanpaxeHHs menee 150—
200 B, 10 cueTyux HeQ6XOAHMO 3aMEHHTE.

AXTHBHOCTD (QHJBTPOB NPOCTHTHBAIOT MOZ CYETUHKOM H 3HAMEHHSA
3aHOCAT B TabaMuy. 3anMCLIBAlOT Takxe 3HauEHHS (OHOBOrO cuera,
KOTOPOe BLIYHTAIOT H3 AKTHBHOCTH (PHALTPOB.

8.3.3.2. Onpeaeaenne HCXONHOR AKTHRHOCTH W MOCTPOCHHE KPHBOMN
camonorrowenns GapnesniM MetomoM. Onpenesende HCXOAHON AKTHB-
HOCTH palod4ero pacTeopa H30TONlA OCHOBAHO HA OCAXKIEHHH KapHoHa-
TOB B BHIE 0cajka yriekucaoro 6apua (Bal*COy)

Na,*CO; 4 BaCl, = 2NaCl 4 Ba'‘CO..
¥

AxTtupnocts ocagkop Bal*CQO; ma memGpaHHHX (HABTPax Tpo-
CIATHBAIT Ha TOPUOBOM CYETYHKE.

Ocaakr Ba'*CO; roroBAT pasHol TOMLKHG, HO ¢ OIHHEAKOBOR aK-
THBHOCTEIO, NOSTOMY ¢ VBeJHUeHHeM ocajka OyldeT mposanaThes Sd-
(pekr camonoryiomenysa. [IpH Manpx Ocalkax aKTHBHOCTL Syler npH-
GMMXKATBCA K HCXOIHON AKTMBHOCTH #30TOMa. OGWUHO OCafOK Ha
MeMOpanuoM ¢H/ILTPE He NPEBHIIAET HECKOAbKHX MHAJNHTPAMMOB Ha
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| ¢M? noBepxHocTH GUABTpPA, NOITOMY KPHBYI0 CaMONOIJOLMIEHHS
crpoat B unrepsaJte 0,1—8,0 mr/em2,

Bepyr 30 wryk npofHpPoOK c NPUTEPTHMH NpofKaMu OGBEMOM
20 ma xkaxpas. Pactsop Hsotona pasGasasior B 1000 pa3. Iotosar
200 Ma 0,1 n pacreopa NaOH, g koropomy joGapasior & Ma 2 H.
BaCly ang yAanenus kapGoHaTos u3 weyoyH. O6pasylowniica ocafoK
kapBOHATOBR AEKaHTHPYIOT B TeuekMe 10 u. T'oroBar pacrrop K;COj
n3 pacuera NoaydeHns ocaikoB BaCQs B 0,1—8 mr/em® Jus ayqwedk
KOAryJAailKH OCafiKa TOTOBAT pactBop | %-HOro XxjmopHcTOre amMmo-
g (NHCl}. MemGpasHnie GuIbTPH mpefiBapHTe/bHO CYIIAT B 3KCH-
rarope (cM. L «O6paborka ¢GHILTPOB CONAHOH KHCAOTOM») B TedeHHe
5—6 u, 3aTeM B3BEUINBAIOT ¢ TOUHOCTBIO 20 0,01 mr. B xa)kayio npo-
Oonpky goGasasioT 1 mMa pacTeopa u30Tona, a 3ateM pacTteop KoCOs,
seaas pecopoil paa. Jns nyudiell KoaryJaauHd OCaZKa B KaXAyilo mpo-
Oupky poGasasior 0,1 Mn 1 %-noro pacrsopa NH.CIl u no 3 mx pa-
creopa NaCH. ITpo6apxu 3akpulsaloT H noMellaloT B BOAREYI0 (aHIO,
narpesas ee g Teuende 30 muy npu 80 °C. [Tocne 3TOro MPOGHPKH 0OX-
JAMAAKNT H 0cagoK (HUABTPYIOT Ha MemOpaHuBe DHALTPH, TOCHAE
rero QUALTPH C OCAAKOM CYIAT B 3KCHKATOPe B Te4YeHHe CYTOK, AO-
BOAS L0 TOCTOSHHOIC Beca. JHaueHHe MaccH (Beca) 3aHOCAT B Tal-
JHUY H HOJYy4alT MacCy 0CcajKa Mo Pa3nOCTH, PacCuMTHIBAIOT Maccy
ocafka Ha paboyylo (paEALTPYIOLIYI0) NMOBEPXHOCTH MeMOPaHHOro
juabTpa, BUpaxkas ee B mMuaaurpammax Ha 1 cm? Tlocae sroro upo-
CYATHIBAIT AKTHBHOCTh OCAAKOB M CTPOAT rpadHK KPHUBOK camMomorao-
INEHHA, SKCTPANOJAHPYIOT KPHBYIO CaMONOTJIOMIeHHS B 06/JacTb MAJBX
OCaAKOB 0 NMepecedeHHsd ¢ opAuRaTofl. Touka mepecevenns H Gyaer fe-
JATBCA UCXOAHOH akTHBHOCTLIO pafodero pactBopa r3orona (puc. 8.5).

Pug Cimdq)
i ? o5 7

A
8

(umnfmun)s 102
-

o9 15
" 0,7 25
50 :a,s 35
30 :0'3 &

Hau
Puc. 8.5. TIpumep xpHeoft camonorsiomerus ¥BaCO; (R = 9000 mmn/mun).
Puc. 8.6. BeprukaipHoe pacnpele/eHHe NepBHYHOR NPOXYKIHH,

Jnsi nosyyeHHs UCTHHHOA ZKTHBHOCTH HEOOXORAHUMO TaKMKe 3HATH
9PpdheKTHBRHOCTL CueTa cueTyhka (Kog), T. € OTHOWIEHHE KOJHYeCTBA
HMIIYJbCOB, PErHCTPHPYEMBIX CUCTIHKOM [o K HCTHHHOMY KOJHYECTBY
HMIIYJILCOB, HCMYCKAEMEX TpenapaToM fo!
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fe
Kg:p = 1; .

Haa onpefenenns 3HPEKTUBHOCTH CUETUHKA HCMNOJAbL3YIOT  CTaH-
BapTHHA TMpenapar — sTajoH u3oTona MC (TowKasm naeHka nonHMe-
THAMETAKPHAATa), mocTabaseMbiil Beecowosnnm obbeauneHuem «Hso-
TOTES,

8.3.4. Onpeaenenue oBiero COACPEAHHA YIAEKHCIOTH B BORE

Jns pacyera nepaHuHOH NpoRyKHHH HeOOXOAHMO 3HATL olllee cO-
JAepxKaHlie MHHEDAAbHOrO YIJepofa BO BceX (GopMax YINIEKHC/IOTHL.
CylecTBYeT HeckoJbKO MeTOHOB onpefeseHns oflllero colepXaHud
yraepola B BoZe. Hamfoee mpocTble M3 HHX — THTPHMETPHYECKHit
MeTOR H MeTOA pacuera IO KOHIleHTPAUHN BOJOPOIHHX HoHOB (pH),
TCMIepatype H xapSoHaTHOH MEJIOYHOCTH.

8.3.4.1. TurpumeTpuyeckuit MerTon onpepeineHns ofuero coaepma-
HHA Yraekucaorn B Bope. [Ipunuunm meroja, YraekHcaora B Bope
IpHCYTCTBYeT B Tpex ¢opmax: ceobopuoii (CO;), xapGomaTnoi
(CO%™) n GuxapGomarnolt (HCO3). CooTHomeHHe 5THX TpeX GopM
B Bose 3aBHCHT ot pH (1a6a. 8.2).

Tatauua 8.2

3aBHCHMOCTE COAEPIKANMA PAIAHUMHX (HOPM NPOHIBOAHEBIX YrOABEOR KWedorw (96)
or pH (npn 25°C)

pH
$opma
40 50 6,0 10 8,0 &3 20 10,0 no
Co, 99,54954 |67,7) 1731 20 1,0 02| — | —
HCO, 5] 4632318271974 941|625]625][ 143
co3- — |- | —={ =] os6| 12| 57 ]|375]| 8.7

Kak suano u3z taéa. 8.2, pH=8,3 asnaerca rpanuueit cyulecTsoba-
nus ceoGOAHON YryIeKHCIOTH H KapOGOHATOB, NMOSTOMY NpPH AOBelcHHK
npolbt BoAu A0 pH=28,3 Bce GOpMH yIiaeKHCIOTH Nepexolar B GuKap-
GOHATH, KOTOPHE H ONPEelACINIOT NPAMEM THTPOBAHHEM COMAHOA KHC-
JIOTOH.

Mpurorosaenne pacreopos. 0,1 u. pacrsop NaOH roroeaT na cae-
KENPORUNMAYEHHON H OXNaXKAeHHOA AMCTHINIHpOBaHKOM Bone. Tax Kak
eNOYL COAEPHCHT HEKOTOpoe KOJHYEeCTBO KapOOHATOB, TO NMOC/E pac-
TBOpPEHHS HeOOXOOHMO ee ACKAHTHPOBATh B CKAAHKe ¢ npureproi
npoOKoft B TedeHue cytok. IToche 3TOro PacTBOP OCTOPOIKHO NMEPENHTh
B APYTYIO CKJASHKY, He B3MyuHBasa ocafok. ['otosar 200—400 ma pac-
topa NaOH.

0,05 1. pacteop HCI rotosat Ha 1 1 cBEXRENPOKHIAYEHHOH AHCTHA-
JHPOBAHHOH BOZH.

Pacteop ¢enondrafieHHa rOTOBAT Ha CBEXENPOKHIAYCHHOH IH-
CTHIMHpOBaHHONR BoOJe H XPaBAT B KOJOOYKe ¢ NHmeTKOM.
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CMewassi UHANKATOP NOAYUal0T (METHIPOT, METHJAODAHXK H Me-
THAHONAY), NPErOTOBAASA KaXKAuA HHAHKATOP OTAENBHO, 4 3aTeM CJH-
saior p npomopunn 1:1: 1. TIpuMenenye TOABKO ABYX HHRHKATOPOB —
METHIPOT H METHJOPAHXK — YacTO0 He JaeT OTHeTVIHBOTO 1IBETOBOTO
nepexoga B SPKO-PO30BYI0 OKPAacKy INpH THTPOBaHHH COAAHOH KHC-
JoTol.

Xopn onpeaeaenus. B KoHMYECKYIo Koaly orfupaler 100 Ma uccme-
avemoll opoSm u joGasasior 2—3 Kanad cderondranenna. 3aTeM
OCTOpOKHO NO.Kanae aobasnsior 0,1 1. NaOH o nossaenus pososoh
okpackd. Ecar pH uccaeayemoft npoful 8,3, T0 po3oBas oxpacka No-
ABNACTCA HemOCpeAcTBEHHO 1nocie JobamneHds (peHondrasneunna.
B srom cayuae menous B 0pody He jJoGabaswoT. Ilocie mosBierHs
posoBoli okpacky aoSapasioT mo KanasaMm 0,05 . HCl zo HcyesHose-
HHA OKpackKH, a 3aTem 5—10 Kaneap cMEWRHHOTO HHAHKATOPA M OT-
THTPOBHBAIOT ¢ foMompl0 Goperku 0,05 H. HCl no noassenus sipko-
posoBOfl ycToHuHBOH oKpackd. Pacuer ofmero cojepixanHus yr.eKHc-
Aotal B npobGe (MrC/n) nposoXar no gopMyae

a-0,6- 1000
=",

rae a —obbem 0,06 . HCl, noweawu#i Ha TuTpoBanne, ma; 0,6 —
3KBHBAJEHT yraepola (npa turposawun 1 ma 0,05 u, HCl cootBet-
crayer 0,6 MrC/n); V —obbem THTpYyeMoil mpofu, ma; 1000 — mepe-
cuer Ha 1 a1

8.3.4.2, Onpenenenne ofUIETo copcpKaHUg yraepola B BOIe no
pH, Temneparype W KapGoHatHoM wenaownocth. HeoGxoXuMblMH Xxa-
PAKTEPMCTHKAMH aHaJH3a BOJ sBAsioTca pH, TemnepaTypa H iienou-
HOCTB, B YaCTHOCTH KapboHaTHas weaouHocTb, HadnuHe Takmx maH-
HbIX MO3BOJAfET pacieTHHIM MNyTeM ONpPeieNHTh COAep}kKaHue Kap6o-
HatHoro yraepoia (Cy), pacTBOPEHHOTO B BOAE, [0 caelyiowmel dop-

Mysne:
A2 K
c,‘_.-——-—] 2 (1 +a—ﬂ)'
+ “—aﬂ
rAe A —xapGosaTHaf IMeJOYHOCTB, MI-3KB/M; Gy — KOHUCHTDAIHSA
AKTHBHHIX HOHOB BOAOPOJa; Kz — BTOpas KaXyilascs KOHCTaHTA MHC-
COLHALHNA YIIeKHCIOTH B BOJe TpH AaHHO# Temmeparype {9] (8.3).

Tabauna 8.3
{ Boame, °C He1070 ¢ moaw, °C Ko 1072
0 0,023 16 0,038
2 0,025 15 0,040
4 0,027 20 0,042
G 0,029 22 0,044
] 0,030 24 0,046
10 0,032 26 0,048
12 0,034 28 0,050
14 0,036 30 0,051
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Hpumep pacwers. Onpegensts axaveuue C, npuw pH = 885 =210 °C, A=
= 1,60. Haxonum no ta6a. 8.3 suavenne Kz

K SO0

2 no npanokedno 16 HaxopmM sHavenwe ay = 0,141 10-% Orcwna
1,60.12 0,043.10—
Ce=—giam 107 (1 + TTrIe) = 18,6 Cin.
1+ 5. 141108

8.3.5. Pacuer nepeuyhofi npomyxuun
Pacuer nepeuunolt npoayxuuu [mr C/(a-u)] npoBoast no hopuyae
p=.("c%';)'_cx.}(m;(c. 1,05,

rJi¢ ro — AKTHBHOCTE B CBETABIX CKAAHKAX 33 BHYETOM ($OHA, HMI/MHH;
fv — aKTHBHOCTb B TEMHHX CK/SHKAX 3a BbiYeTOM (HOHA, HMI/MHH,
Ci — KOHLEHTpalKA MHHepaJbHoro yraepopa, Mr C/a; R — ucxoamnas
aKTHBHOCTb DPacTBOpa H3OTON3, HMN/MHH; {— BpeMs SKCNO3HUHAH, Y;
Kop — K030 PuueHT 3PPekTUBHOCTH CUYeTUHKA; Ke -— K03(h(pHIHEHT
camonoraoiiedus; 1,05 — nucKkpHMUHAUHOHHBA Ko3ddullveHT (H30TON
MC nponHkaer B KAETKY Npyu GOTOCHHTE3€ Mo CPaBHEHHIO ¢ H30TONOM
12C Ha § % MeAJsenHee).

8.4. PACYET NEPBHYHOHA NPOAYKUHUH 3A JEHD
K NOL 1 w? BOOHON NMOBEPXHOCTH

Hmest 3nayeHusa meppuysoi npoaykuuH B Mr Op/(a.u), B
mr/C{(n-4) uad noa | M? BOAHOA MOBEPXHOCTH H 3HasA AJHHY CBETOBOTO
AHA IAA HcoaelyeMmore pafioHa (Mo aKTHHOMETPHYECKHM TaGJHIam
FockowrnapoMera, MOXKHO pacciuHTaTh BeJKYHHY NEPBHYHOA NPOAYK-
MK 32 cBeTOBOH Jl€Hb:

Pnr Claens ™= Pm Ciu (T _ 2):

roe T — A/AHHA CBETOBOIO AHA, M3 KOTOpOfl BuwTawT 2 9 (HCX0As U3
NOJAOXKeHHs, YTO B TeUeHHe Yaca IOCJE BOCXOAA coanua ¥ 3a 1 u go
3ax0la COJHIA YIOJ MAJEHHA COJHEYHBIX Aydeli Ha BOJHYIO NOBepX-
HOCTL OUEHb MaJ M KOAHYECTBO NPOHHKAIOWIEH B BOAHYIO TOJLLY COJI-
AeuHON paJiHalHH MPaKTHYECKH PABHO HYJ/O H (OTOCHHTE3 HE NpoMC-
XORHMT).

[Mepruunras npolyxuus nox 1 m? BOLHON NOBEPXHOCTH CJAYIKHT
XapaXTepHCTHKOA NPOAYKTHBHOCTH BCEr0 CTOA6a BOAW B HCCACAYEMOM
pakione BofOeMa.

PaccMaTprBaemylo BeJIHUHHY NO.JY4alOT NOCTPOSHHEM KPHBOR Bep-
THKAJBHOTrO pacnpedeneHus nepsuunofi mpoaykuus (puc. 8.6). 3arem
CNpPeAe[0T IAOWAAb, KOTOPYIO Q4epuHBaeT 3Ta KPHBAA H NJOWAAbL,
COOTBETCTBYIOIY!0 npoiAyKiuKH 8 1 M® cronfa soaw. Haxonar orHOme-
Hue Beell maowany x nromanu 1 M3 YMHOKHB MPOAYKIMIO, COAEP:Ka-
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mywocst B 1 M8 cToa6a BOAL, Ha NONYUeHHOE OTHOLIeHHWE, TOAYYHM 3HA-
YeHHe (ePBHYHOH NMPOAYKIHH BO BCEM HCCASAOBAHHOM cTOoA0e BOJLI
T. ¢ mod 1 M? BoaNok NOBEPXHOCTH.

Hpumep. B onutax GHIH NOAYYEHH CAGAYIOLIME PEIYALTATH.

Mpoxyknaa, Mr C,(M3.y) ' Mpoayxurs, kr C,{u?.q)

FayGuua, u HAN KT CJ{d-Zefib} Caynua, 1 HAH MC C)(M*-aeHb}
U (TOBEPXHOCT) 4,00 25 5,73
5 6,40 30 5,70
10 6,55 40 1,42
15 4,94 50 0,30
20 4,30 75 0,00

Ha ocHOBaWHH TOAYMCHHHX pe3yAbTator ctpouw rpadmk (puc. §.6). [lromags
ABCD <«oucpukpaers 3HaueHHe mepBnyHofi mpoiykuud B 1 Mm% cron6a sone. Ilno-
wags ACEFGH ouepuuBaeT 31auciiHCc TCPBAYHOH NpoMyKUHH (Mr) Beero cronba
poad. OTHOWCERE 3THX DAOIAfEH MOXKHO HaliTH No HX pa3MepaM UM MyTeM B3be-
WHRANAA MACIAACH Ha aHaIHTHYeCKHX BecaX. Haxoimu sto oTHOWwenue

ACEFGH __ 200,00
K==25¢cp =317 =

53,0.

3Haucige OepeuwHoll mpoaykuun mol 1 m? poguoh mosepxuoctH [Mr Cf(M2 -« u)]
pasHo

P = Py uK =4,0)-53,0 = 2120,

Jpyroft cnoco6 pacyeTa NpercTaBAsfeT aHANOr IpadHUSCKOTO HH-
rerpuposanud. Kpuead, npoBejeHHas N0 OrpaHHueHHOMY UHCAY TOUEK,
IpaKTHYECKH He OTIHYAETCA OT JOMAHOH NHHHH,
coefHuAIoNledl 3TH Touku (puc. 8.7). B

YTo6m onpeAennTh HNEPBHYHYIO NPOAYKIHIO A
{(MrC/m?) nnowann ABCDEF MOXHO WCIOMb30-
BaTh $OpMyAy 9

P=K\P + K,y + + KpPy, 2

rae PyPs.., P, — npoayKuMs Ha ropuaosrax 1, 2
H T. &, Mr C/M®%;, K, Kp,.., Ka— Koatduunen-
TH, 3aBHCAlU{He TOJBKO OT BHOOpa TOPH30HTA,
Kosdpuuuentat K serko paccunraTh, pasOHe
nAoWaAbL JOMaHO# JNHHHM Ha pAAL TpaneuHfi.
[Taoutaan Tpameuuit ecth HPOH3BelEHHE BHICOTHI
Ha mnoaycyMMy oOcHoBaHHE, Bouicotofi xkaxmo#
TpaneuMH 2BANETCA paccrofnne (B MeTpax)

Pre. 8.7, Pacuer nepeuanoft npoaykuue noa 1 m? cnocoGom
YHCAEHHOTO HHTErPHPOBAHMS,
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MEXKAY COCEAHHMH TOPH3OITAMH, a OCHOBAHHAMHI — SHAYEHHSA DPOAVK-
IMA HAa 3THX ropusoHrax. CyMMa maomazefl Tpaneuuit faer 3Have-
Hue poaAyKuHuH noi 1 M? BoAHOMN NOBEPXHOCTH.

MHpuxep., Tlo naHHLIM TAOMHUN, NOMCIICANOA B NPEIRAYINEM IIPHMEDE, HNTe-

IPHPOBAERMEM PACCYHTHEAEM MNePBHIHYIO NpOAYKUEKY mom | % poxuolt mosepx-
HOCTH:

P+ Py P+ Py Py Py
P o] 5+ 3 -5+——§—-5+

+

Py+ P
5 4 n2 1*_5_1_

P+ Py
—

P+ P
P"’Zl,'P“ 10 4 P“;'P“-lo.u- “*2' 1 95 = 96 - 32,38 + 28,72 4+ 23,10 +
+ 25,08 + 28,58 + 36,6 + 8,6 + 3,75 = 211 81 mr C/(u2.4).

TMoaydciiHoe 3HAYCHHC MepBHYEON NPOAYKHHR NPAaKTHYCCKH COBIARACT O aHa-
deHieM, DOAYMCHHLIM TpadHueckaM (BCCOBHM) criocofoM.

8.5, CPABHEHHE PE3¥JILTATOB
KHCAOPOAHOTO B PAHHOYTJEPOIHOTO METOHOB

TepBHanas npoAyKUMA MOXKET GHITh BHPAXKEHA PA3JHUHBIMH eQH-
HHIAMH, B 9acTHocTH egununamu O, wiu C, Jlig conocragaends 3na-
TeHH#A MEPBHUKOH NPOAYKUMH, WIMEPCHHOH Da3HHIMH MeTO/JaMH, Ha-
npuMep KoandecTBo O, B eOHHALAX YrAepoaa, MCNOAL3YIOT cAeaylo-
mee seipaXende: 1 Mrcsisarnoro C/M® = 1 MrocsoGoxaentoro Og/n

x%—1000=0,375 Mr Opfs. Ilaa mepeBona B Apyrue eNHHMUE, Ha-
NpHMep B AKOYJAH, HeoOX0IUMO Noab3oBaThcA Taln. 8.4.

8.6. XJOPOPHAJBHBIH METOL ONMPEAENEHHA
NEPBHYHOA NPOAY¥KIUHH H BHOMACCH ®PHTONAAHKTOHA

Hanuure xnopodgHiia B KAeTKaxX ABASETCA HeoOXOAMMEM YCNO-
BAeM ¢oTocHHTe3a. Boabiuoe qHeao paboT NOKa3HIBAET 3aKOHOMEPHYIO
CBA3E MeXAY KOJHYECTBOM XJOPO(HANA PACTHTENbHHX KACTOK H HX
npoiykuuefi B 6HomMaccod [3].

Caeayer OTMETHTL, 4TO XAOPOPHILHLIA METOA U3IMEPEHWA NepBHY-
ot MpOAYKUUM W onpeneacHHs OHOMacchl (PHTONMAHKTOHA ABJAETCS
pecbMa mpubmuxkenntiM. [IoaTomy ero ucnoaL,30BaHHE AAS onpelese-
HHMSl MePBHYHOA NMPOAYKLHH PEKOMEHAYeTCR TOJbBKO B TOM  CJaydae,
ECTH N0 KAKKM-THOO NPHYHHAM HEBO3MOXKHO H3MEpeHHe CKASHOUHBIM
METOAO0M.

8.6.1. Pacuer nepenunofi npoayKuun

Hna paciera nepsuudofi MPOAYKUHH XAOPODHIBHEIM METOAOM He-
00X0AHMO 3HATh CJEAYIOLIHE BEJHUHNE:

1) Z— C; — KOHIEHTpAUHS XJOPOPHIIA «a» Ka OmpeleNeHHOR
raybuHe;

2} 3aBHCHMOCTb HHTEHCHBHOCTH (POTOCHHTE3a OT CBETOBHIX YCJO-
pult (orHOCHTENBHHH dorocuntes) (R:);
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3) pacupefe/eHye COJNHEYHOR pajHamuy no raybune (kxoapduuient
SKCTHHKINH) 'K

4) accuMHAANHOHHOe yrcTo (AH);

5) [ — KonuyecTBO AHEBHOM conHeUHOH paAdalkH, Majaolleii ua
BOJAHYIO TIOBEPXHOCTb B TeueHHe CBETOBONO AHA.

3HaqeHne R: Haxoautcs H3 rpapuka (puc. 8.8), paccudTaHHOrO
Pafitepom n Ergem [17).

/
R/ 43 {Riuex
Ofues 50
. - .y 252 f,-'

Hi

5071,
20
161
5 ]
& 1"
J
a s 1 1 c;’ I 1| L 1 1 1 1 ,7-[0
= o o O S o o [~
aaaggggéﬁ g 8 3 g (e-do)fen

Puc. 8.8. CootRowerne Mexay obielt aaessofl pasuaumef
(f), nagawuefi va NOBEPXHOCTb, M AHEBHHM OTHOCHTENb-
nLiM  GOTOCHHTE30M R Ba DoBepx#ocTH M Ha  rayQuEax,
TAC HHTEHCHBHROCTh CBETA COCTABARALT COOTBETCTBYIOLIHIT
npoueHT napatowed pafnauui (CM. Texct).

AY — 5T0 KOAHYCCTBO YMJICKHC/IOTH, aCCHMHAHPYEMON B eIHHHIY
BpeMenH (B wac, B CYTKH M T. R.) B mpollecce GOTOCHHTe3a NPH CBe-
TOBOM HaCHIIeHHH OAHOY Becosoll enmuuuefl xnopodpuana, HHaye ro-
Bopsa, AU — 3T0 oTHOWeHKe (POTOCHHTE3a NPH CBETOBOM HACHINEHHH
K KOJHYeCTBY Xoqopobunna <as. O6biyao AU Broipaxamor B ¢ C/u
xaopodunna <a», Ecnu HeT BOBMOXKHOCTH onpelennth AU ana Hccne-
AYEMOTO BOLO€Ma, TO MOXKHO HCIOJAL3OBATH CpejHee 3HaueHue
AY==37rCfu [23, 24].

IMepaas npoayxuua [Mr Cf(M3-aenn)] Ha KaXnoM OTAEABLHOM TO-
PH3OHTE PACCYHTBIBaeTCA MO dopuMyse

P=R,C,31.

{I
VK= In -TI_' roe Jo— conHewrag panuailnd, NAaZalnUAN Ha BOAHYID M[O-
2
BepXHOCTb. f,— coHeuHas pajlHaHkd, APONKKaloMIad HA TAYSHEY 2.
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8.6.2. Pacyer GuOMACChi (PHTONIAHKTOKA

OprenTHpoBOUHHIA pacyer 6HoMacchl GHTONNAHKTONA NO KOHLEHT-
panHH XAODPOPHLIA «a» NMPOBOAAT HCXOAR H3 TOTO, UTO, COLJAcHO
[ T. BunGepra, {3] xnopoduna «a» cocrasnser 2,5 % cyxoit Guo-
maccH uaH 6,75 % coaepxauus opranHueckoro yrsiepona. Ilosromy
npH mepecdere Xaopodunna «a» B GHOMAcCy, BbIPAXKEHHYIO B eAHHH-
uax yriaepofa (Mkr C/a), HCHOAB3YIOT HopMynRy

By =15C;4. 2.
Ipunumas, aro cyxas Guomacca cocraBaseT npumeprHo 0,1 cupoi

MAcCCH (PHTONMNAHKTOHA, MOXKHO PACCYHTATDH HO XJA0PODHARY «a» CHPYIO
Maccy ¢HTomnarkToHa (MKrfin) no dopmyne

Cea, 01000
S(p = _5,5_ .
OBOPYAOBAHHE

1. Cuerunku Tefirepa — Mioazepa tena b®JI-25, MCT-17, T-25.

2. Tlepecuernnie ycranoskd I1-100 (Bosma), H-100 (TobGoa) wau
CUHHTHANSIHOHHET CYETUHK,

3. Baromerp (HeMeTaJnu4ecxvf). _

4, TIpoaYKUHOHHEIe CKAAHKH, aMOyaW JXAsi pacTeopa H3oTona (olb-
emom 10—20 ma).

5. JlepxaTeAn NMPOAYKHHOHHLIX CKJIHOK HAH YPOAYKUHOHHbLIC IJIO-
THKIL
Gunntp 3efitiia UAH PUALTPOBAJLHAA YCTAHORKA,

7. Hacoc KamoBcKOro BaKyyMHHEA.

8. MemOGpansue GHABTPHL

9. Beawnit Huck.

10. TIurner rnasuoil.

11, Yauxn Tetpn, 3—5 wir,

12. HosaTop UMK WONPHI ¢ MUACTKOL,

13. 3vanupopannas Kiosera, 1 wr.

14. Dxcnkatophl, 2 wr.

15, Biopetka na 25 wma, xoNGH KoHudeckue Ha 250 ma (3 wr.), cra-
KaH X#MHueckKHH tepmocrolikufi ofremoM 0,50—1,0 m | wrt.

16. Dnexrponnntka, 1 wr.

17. Kopobka Merannuieckas AN XpaueHHs paGouHx QpHIBTPOB.

18. Tazoras ropenka, aBTOKJAB, CTEKNAHKHE NPOOHPKH Ha 25—50 M.

PEAKTHBbI

PacTeop hsorona Na3*COs wan NaH!4/CO,.
40 % -Huiit HefiTpaMbLHHE bopMaHu
Konuertpuposawnnit HCI

Harpouunaa uasects, xjaopucThilt Kanbnu#t Oe3BOAHEIN, cyxas Lie-
JI0Yb,

Xaopreruiit 6apuit (BaCly).

A
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6. 0,1 u NaOH, 0,5 n. HCI, pacrsop tenoadraneuna, cMellannni
HHAHKATOP — METHIPOT+ MeTHIOpanK + Metiienbaay (1:1:1).

7. CIJ.}‘IHTHJIJ'ISILLHOIIIIaﬂ HHAKOCThL (I'IpII HAAHYHII CUHIFTHIAALHOHHOTO
CUETYHKA).

Faasa 9. METOAbl MHKPOBHOJIOTHYECKOTO AHAJIU3A
BOX BOAOTOKOB H BOJLOEMOB

BaxuefimuM npoueccoM, NpoOTEKaOIHM B BoAOeMe, ABJIALTCH KpPY-
TOBOPOT OpPrailNMecKOro BeIICCTBA i OTACABHLIX 3jeMeHTOB (a30Ta,
cepel, docdopa, XKeaesa, MapraHua H Jp.), oOYCIOBAEHHHA B 3naYH-
TENLIOH Mepe KH3HEeRCATEAbIIOCThIO MUKpPOOpTanL3MoB, Oprannueckoe
BCILCCTBO B BOJACEMAaX HMeeT ABOSKOe npoucxoxfexnne. Hacrs ero —
AMIOXTONHOC OPrailYeCcKoe BEINCCTBO — MIOHAJAcT H3BHE € BOMOTOKA-
MM, a 4acTb — aBTOXTOHHOE OpraHuuecKoe BelnecTBo — ofpasyercd B
CaMOM BoOJoeMe B peayibrare OsocHHTe3a GHOMACCH BOJHHMH Opra-
HU3MaMH, B NEPBYK ouYepenb (QOTOCHHTE3HPYIOIUINMI H XEMOABTOTPO-
¢damu. Cocrap MHRpoOGUOro HaceNeHHA H XapakTep MHKPOGHOJQTIUE-
CKHX MPONECCOB B BOAOEMAX TeCHO CBA3AlLI ¢ SKOJOTHUECKHMH (ak-
TOpaMK cpelbl (TEMHEPATYPHRIM H TA&30BEIM pPEXHMOM, COJeBRIM
COCTABOM, NOCTYIJIeHHEM OHOTeHHEIX 3JEMEHTOR),

PazBuTHe M aKTHBHOCTL MHKPO(IOPH BOJOEMa 3aBHCHT OT CTENEN
ero TpodHH M AHHAMHYECKOrO PABHOBECHS OPraHHYecKoro BellecTsa
MEXAY HJIOBRLIM PacTBOPOM M BOXHOA Toaured. B mpuposwoit oGera-
HOBKE MHKDOOPTaHH3MLI CMOCOOHLI PaspyuUIaTL COGAHHEHHS CCTeCTREH-
HOrO TIPOHCXOXJEHHA (UedAIJ03Y, XUTHH, JAHIHHH, TYMYyC, (QeHoAR
H T. I}, @ TAKXKE HCKYCCTBEHHO CO3LAHHHE UEJOBEKOM BeLIECTBA
(kceHOGHOTHKM pas3Horo XHMHYecKoro cTpoerus, ITAB, moaumepn n
HPONYKTH HX wacTHYHOM JNecTpykuu#). B psie caysaes soga oSora-
maerca cneuupHUICCKHMH CPyNNaMi MHKPOOPraHH3IMOB, HCHOJb3YIO-
ILHMI lenpHpoAsble coepuiienus. Ha 3ToM ocHoBaubl mpuemy GHOHII-
RHKALHH 3arpPsi3HeHMA BOXHOH cpeapt. Jas OUGHKH poaH MHKPOODra-
HH3MOB BOJHHX cpen OoOHTaHMA B MoAJepiKaHUM roMeocrasa B Giuo-
chepe, HHIHKAHH AHTPONOreHHHWX 3arpA3HeHHd H JACTOKCHKAIIIH
BPEAHLIX BellecTB HeoOXOAHMMO HMETh CBEJEHHs O KaueCTBEHHOM H
KOJHYECTBEHIOM COCTaBe MHKPO(IOPH BoAoeMa H ee (PYHKLHOHAJb-
HOH aKTHBHOCTH B Cpejie OOHTaHHA.

B orangue pT mouB H HAOB NPAMOe MHKPOCKOMIIPOBallHe BOXLI
No3BoAseT 00HAPYKHTh JMIWB ONMHOUHLIE KJeTKH Gakrepuit. Onpene-
neyHe oOllero YHMcAa KJIETOK H MOPGOJOTHUECKOr0 MHOroo6pasns
MHKDPOQUIOPH BOSMOXKHO MKINL Npu KOHHEHTPHPOBAHHH MHKpOOpPra-
HH3MOB C HOMOIIBIO (PHALTPALMOHHON TeXHHKA. 3TO MO3BOAAET HpH-
MeHHTL COBPEMEHHYI0 MHKPOCKONHIO (CBETOBYIO H 3JIEKTPOHHYIO) AJdA
KOJHYeCTBEHHOTO Yyuera MHKpodaopu. McnoabzoBanHe NMHTaTeAbHBIX
CpeA Ppa3Horo cocraBa R cTeneHHn oOorallleHHs 3HEPreTHUECKHMA
HCTOTHHKAMHE JaeT BO3MOXKHOCTE BHSBJCHHA COOTHONICHHA MEXKAY
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cneunHIECKHME H 9KONOTOTPOQHYECKUMH IPYNNAMH MHXPOODIAHH3-
MOB B BoJoeMaX. BaXuhiMH 3/eMeHTaMH OLEHKH aKTHBHOCTH MHKXPOG-
HOPO KOMIOHeHTa GUOLEHO3a BOAOEMa SABJMIOTCA: NPOAYKIHUA GaKTe-
pHaABLHOH MACCH, CONOCTABJEHME NPOAYKNUH reTepoTpoHHX SakTe-
pHii ¢ MepBUYHOM NPOAYKLHEH U CKCPOCTh MHHepaJdH3aLUH OpraHuye-
CKOTO BeILLeCTBA.

%.1. OTBOP NPOB AAA MHKPOBHOJIOTHYECKOTO AHANH3A

[Ipobu Ans MHUKpOGHONOIHYECKMX aHaNH30B Oepyr B TeX TOYKAX
H B Té Xe CDOKH, XKOTOpHe HAaMedeHBl XJIs OGIJJ.el"O I"H,ILPOGHOJIOFH‘I&-
CKOTQ HCCAEAOBAHHSA.

O6s3aTe/lbHBIM YCIOBHEM MHKPOGHOJIOPHYCCKUX aHAJMH30B BoJOe-
MOR sBJiferca cobaiojeHHe cTepmabHOCTH. CTepuabHOCTE oTGopa He-
06x0aHMa NpH BceX padorax, CBA3aHHHX ¢ NOCEBAMH MHKPOOPTaHH3-
MOB Ha NHTaTeNbHHe cpenpl. TloaToMy ¢ moBepxHOCTH mpoGa BOIR
orGHpaeTcs crepHabHOR GYTHIAKOH, NpeaBapHTENLHO BHIMHTOH Xpo-
MOROH CMeChi0 AJA YCTPaHeHHst CO CTEHOK OpraHHYecKHX BEUIECTB H
GaxrepHaJbHHX KAETOK, B TOPJNIUKO OYTHJAKH BCTaBJAAETCH BaTHafd
npo6ka ¢ MapneBoli canderkci, mosepX HHX HakJAaabiBaercd canader-
K2 H3 eCTKodl OYMAarH W 3aBA3HBAETCS HHTKOH.

Boaa H3 MOBEPXHOCTHOTO MOPH3OHTA PEKH HJH 03epa MOXeT OHTh
orobpana ¢ goaku. Jlng sroro 6yTeinka Geperca oiHoH pyxoli y rop-
JABlIKa, Apyrofi pyKo# c mee cHHMaercst caiadeTka H BbITACKHBAETCH
npo6Ka. TIpoTAHYB pYKY Ra HeKOTOpOE paccrosHfe OT JOAKH, GYTHIKY
NorpyXamT 8 Boay Ha raybuuy 5—10 cm. OT6op npoHsBOAAT OT Hoca
NoAKY mpw ee cnabom mepemeweHuH, uTo6H B GYTHAKY He momana
BOZA, KOTOpasf conpHkacanack ¢ GopraMH JoAKH. [locne namosHenMs
YacTh BOAH BBUIHBAETCA M COCyA 3aThIKaerc Tofi e CTepEAbHON
npolxkoi,

Hns or6opa npob Boaw ¢ raybuael or 0 go 30 M HCMOJB3YIOT
Gyretounnit Garomerp (puc. 9.1). Ilepea orfo- .
poM [poGH B MOAAOHbE CTABHTCA CTepH/bHAA G-
THJKA, Ha LIEYH KOTOPOH HaJBHraeTCs H 3aKpen-
NfeTcH pUHTAMH XoMyTHK. M3 6yTHIAKA BEHH-
MaeTcs BaTHadA MpoBKa H HAa €€ MECTO BCTaB: -
JAeTCH pe3HHOBAA C TAKHM YCHIHeM, uTobut Ga-
TOMETP BHCEJ HAa MalleHbKOW BepeBOYKe # B TO
Xe BpeMs npobka He BhcKakupaaa. [lpeapapn-
TENAbHO pe3WHoBaA Npobka TmareikHO OOGTH- .
paetca M ofxrraercd, B TaxoM Bupe Gatomerp
ONyCKaeTcd Ha HYXKHYIO TAyOHHY, Pe3SKHM pHIB-
KOM OCHOBHON BepeBKH Mpolka BHAECpPruBaercH

Puc. 9.1, Bytunounuit Garomerp.

! —Tpot Ana onyekaHas OyThAEW, 2 — KOABUO, K KOTOpPOMY LpH-
KpenAseTeA Tpoc; 3 — Betems, HA KOTOPOR TPHEpeMAfsercs npolra
5 ® Tpocy; 4—paMa GaToMerpa; § — JaEHM AN IaKpeONeHHS

CTEPHALROTO COCY/ad NPH orﬁafe npo8 BONRL 7 — CTE an Gy-
THAL eMKocTh 0,25—05 n: & —TrAesfo YToEeAenuoHE pawm Oa- | PA—
TOMeTpA.

B 3axas Nv 151 113



H3 OYTHJAKH H YE€pe3 NOAMHHYTH GaTOMETpP MOAHHMAETCA Ha NOBEpX-
HOCTb. ByTHika cuuMaeTcs M3 NOAAOEBA, BEPXHHH CAOH BOAW CIH-
BaeTcd H3 TOpAKWIIKA, H OyTHJKa 3aKpHBAeTCs Tof Ke BaTHON
npobkoi.

MoceBn HeoGxoauMO NPOBECTH He mMO3Xe 1 u mocse B3sTHA 06pas-
OB BOAL MJY K€ Yepes HECKOJIbKO HacoB IPH YCJAOBHK XpaieHHA
npo6 npu Temmeparype 3—5 °C.

9.2. NPAMBIE METOOH YYETA MHKPOOPFAHH3IMOB

Ilpy npsMOM MHKPOCKONHPOBAHHH 0OGPa3suOB BOAH (0cofemlo
MOpCKOR) cOnuHO 06HApPYKHBAIOT OUYeHb HeGOMLIIOe KOMKYECTBO HaK-
TepHH. PHALTPAUHOKHAA METOAHKAa MO3BOJAAET CKOHLEHTPHPOBATb Op-
raHH3MH AAA oupexefleHnd HX obmero uncia B eguHule obneMa, a
T4KXKe JAJS BH3YANH3AUHH MOPQOJNOTHIECKOro MHOrooGpasua. Mouer
OHTL peKOMEHAOBaHa cJaeAylollas NMpoueaypa (GpUABTPAUUH.

MeMm6panubie GUALTPH AHaMeTPOM 2D vau 30 MM (B 3aBHCHMOCTH
0T pazMepos HMeleroca s aabopaTopHd npHOOPA) © PasMepoM Mop
0,2 MM cTepuIH3YIOT KHNAYeHHeM B TeueHHe 20—30 MHH B AHCTHA-
JHPOBAHHOM BOJAE B XHMHYECKOM CTAKaHe, 3aKPHTOM KPHINKOH 4aLiKH
[Metpu. 3arem BaaxKHbie QUABTPH HAKIAZLIBAIOT HA CTEPHAbHBIE Oy-
Ma’KHHe KPYXKKH TOrO e XHaMeTpa, BHpe3aHHHe H3 (PHILTPOBAJIBHOH
fyMarn H OOMEUIAIOT HX Ha CEeTKH CTePH/JH30BAHHLIX B aBTOKNase
duasTpos 3efiTna HAH MeMOpaHHBE (DHALTPHE HENOCPEACTBERHO E
pa3beM CTEKJNAHHOrO AEpXKaTeas Ha WHACTHHKY KPYNHONOPHCTOrG
CTeKNAHHOrO ¢uaprpa. O6pasup BoAM MOryT ORTb (HKCHPOBAMbL
doGannenuem Hefirpannsosannoro BaCO; rayrapanbiergja B KOH-
nentpauun 0,1 % (no o6bemy).

9.2.1, Yuer MHKPOOPraHHIMOB
€ NpUMEHEHHEM CEETOBOA MUKPOCKONHH

B (ukrcHpoBaHHHe 00pasUB BoiW A062BAAIT aKPHANH-OpPaHX
(HcxopHas Konueu'ropauus pabouero pacteopa cocrasaser 40 %) B
koupeurpanu 0,1 % (Bec k obbemy) B 0,02 M Tpuc-6ydepe (pH=
=72 npu 20 °C). KoHeunas KOHLEHTpaUus He AONKHA NPEBHINIATL
0,01 % (Bec K o6bemy). Tlocae okpamuBaHHdg B TeueHue 3 MHH obpa-
ael BOAW (HABTPYIOT uepes MeMOpaHHbLIA (UABTP NOA BaKyYMOM
{166,6 rIla). MemOpanane (GHABTPH HIBJEKAIOT H3 (QHIBTPYIOLUErD
annapara, MOMeillalOT Ha KamJi0 HMMEPCHOHHOTO MAacla Ha NpeAMeT-
HOM crekie. Bropyio kanaip macAa HanocaT Ra MeMOpanHHHA GHABTD
CBepXy H MPHKPHBAKT NMOKPOBHHM CTekJI0M, PHALTPH caexyer Gepedb
oT BHcHXaHHA. [lpemapare! npocMaTPHBAOT B HOMHHHCIEHTHOM MHK-
pockone cepun MJI (MJI-2 uau MJI-4), cHabxeHHOM OCBeTHTENBHON
cHcreMoli, BrAyawlle# 100-BaTTHYI0 PTYTHO-KBAPUERYID JaMmIy.

B paGore ucmoassyor ¢uastpu ®C-1—-2, JK3C-19, JKC-18 u
3NHOOBEKTHBH, (GOpMHpYWIIHe H3o0paxKeHHe B OTPaXEHHHX JAydaX.
Bakrepun Ha QHABTPE JIOMHHECLHMPYIOT 3edeHbIM ceeroM [1].
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Apyrofi BapHaHT MeTOda YueTa MHWKPOOPraHMIMOB B JIOMHHEC-
ILEUTIIOM MHKPOCKOINE NIPEAYyCMATPUBALT CMBIB CTEPHLIBLIM GyhepHEM
pOCTEOPOM HJIM CTEPHJIbHOH BOAOH M3 AHAJNH3HPYEMOro BOjoeMa GHo-
MaCCE MHKPOOPFAHK3MOB, OCeBIIeH Ha MeMOPAHHBIX (HALTpax, H
IO CAYIOWHA aHAMRS cycrieHsHK, CMBIB GHOMACCH € ORHOrO GHALTpa
Inpau3BOAST B Heboabulom ofbeme oAl (Ao 0,5 Ma), NHGO B GOABLLIOM
nosnnecTse BOAH (1o B ma) HpE oGpabOTKE HECKOALKHX (PHALTPOB.
{loayuennsle cycleH3HH MHKPOOPTaHH3MOB MOTYT GbITh C YCIEXOM MC-
¢IC/0RAHL B COOTBETCTBHH C MeTOAOM, pa3paloTaHHHM [AASi [OYBEH-
nuil mukpoGHONOrWH. Jlafi M3rOTOBJIEHHS MPENapaToB HAa THIATEABHO
wfeaupernoe NpegMeTHOe CTeKAo HaHocAT Mukponumerkod 0,01 ma
UYCNEeH3HH H PaBHOMEPHO paclpefeqdloT MHKpoGHosoruueckoll nmeraei
na naomagy 4 cM? (xpagpar 2 X 2 cM), Ha OZHOM CTekNe MOXKHO
H3IroTOBHTL 3 penapata. Llenecoo6pasuo HauepTuTh Ha Gymare pacro-
J0NeHHe KBAaJpaTOE B HATYPAJbHYID BEeAWYHHY H NOTOM HAaKJIaiH-
BiTh ['a HUX NPeAMETHHIEC CTCKJAa A8 NDPHrOTORJAEHHSA npenaparos.
IpeniapaThl BRHICYIIHBAIOT HA BO3AYXe H NOoCAe (HKCAUHH JETKHM la-
rpesanieM NAaMeHH rOPeJKH OKPAaNIHBAlOT BOAHBIM PacTBOPOM aKpH-
Mina opamxeroro B passefennau 1 10000 2—4 muu. H36mTOK Kpa-
CKH YJaJAI0T MPOMEBKOH, NOrpyXas cTerda Ha 10 MUH B KIOBeTy 1M
# CTaKaH ¢ BOAONPOBOAHOH BOAON. OKpalleHEHe Npenapars BBHICYHII-
RAIOT NPH KOMHATHOH TeMueparype. [Ias MUKPOCKONHPOBAHHAS Ha mpe-
naparT HAHOCAT KAamiio BOJH H NOKPLIBAIOT 06e3XMPeHHHM NOKPOB-
M crexknoM. [Ipenapar He moaxen copepiKaTb Ny3HpPLKOB BO3AyXa.
Mmoo BoAY YAaAsT dHarTpoBasbHoft Gymaroh. [penapatwm npo-
CMATPHBAIOT B JIOMHHECUEHTHOM Mukpockone MJI-2 wam MJI-4
(puanypu OC-1—2; K3C-19; JKC-18, obpekrus X 90 4, OKyaapol
X4, X5). Aaq nmoacuera peXOMEHRyeTcE TOTOBHTR fABa Npenapara
(MoxHO GoJBlIE), H Ha KaJOM MNpenapate NMOACYHTHBATL CBETAINM-
€Cs KJeTKH MHKPOOPraHH3MOB B NATH mosiax 3penus. IIpy Henmombso-
BAHHH HMMEPCHOHHOTO OODEKTHBA HCMOMB3YETCA He JIOMHHECUHPYIO-
uiee HMMEPCHOHHOE Macao. Ero MoXKHO 3aMeHHTh aNTeuHbIM napadHHo-
BHM HIM Ba3eJHHOBHM mMacyom [4].

KonuuectBo MHUKPOSHHIX KJMETOK, COAEPMAWIHXCH B 1 MJ CycneH-
3WH, BHUHCAAIOT MO dopMyae

M= 4a;1 '
rie M kosnntecTso KAETOKB | MJ CYCMEH3HH; @ —— CpelHee KOJHYECTHO
KAeTOK B | mose 3peHus; p— miaomaas nojxs 3peHns, MKM?; H —
nokasateab pa3BeleHHA.

[Mpn noacuete GaxTepH#i BaxkHO He BHOKPATL BH3YAJLHO MOAR
RIS JIOJCYETa, 2 AEpPeXOAUTh K HOBOMY MO0 3peHHd, MOBOpavLBas
MHKPOMeTp CTOJIMKA Ha OnpeacneHnyic beanukny. Caenyer usberaTb
NOACYHTHBATL MHKPOOPTraHH3MEl B GJU3KO PacHOJOXKEHHHX [MOJfX
apennsi. Cregyer Takke HMeTb B BHAY, 9TO IO Mepe SKCNYyaTaLHH
HCTOUNIHKA CBeTa CHIKaercs ApkocTh cBevenud. [Toatomy KenarTeabHO
NepUOAHYECKH NPOBOAHTL KOHTPOJBHEIA TOACYET HA HAPYTOM MHKpPO-
ckone. PexoMeHnayeTcs TakXe NOJb30BaThea B TeaenHe Beell cepuu
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ONLITOB CPa3y NpHroToBaeHHHM pacTBopoM 0,1 Y;-Horo akpuinua
OPaHKEeBOTo B AHCTH/IKPOBAHHOH BOje.

TperbHM crnocoGoM NPAMOI0 CBETOMHKPOCKOMHYECKOTO HCC/EAOBA-
HHA MHKPOGAOPH BOAB M AOHHHEX OCAAKOB sIBIAeTcAd MeToA Buuorpan-
ckoro obHuyno s Moxudurxaumu O. I'. lllynaorusoid. Cyts merosa 3a-
KTogaeTca B TOM, 4YTO Ha NPEAMETHOE CTEKJAC OAHOBPEMEHHO C Kaled
cycneHsud (cMHTOH ¢ MeMOpaNHOro ¢HALTPa) HAHOCAT Kamaio
0,1 %-Horo BOAHOrO arapa, OYMLIEHHOTO OT MHKPOGHHX KJETOK. I1y
cMech pacnpefeffloT NMPH NOMOIIM NOKPOBHOTO CTEKJNa Ha NJOIAKH,
paBHOA 8 cM2, mpemapar NOACYWHBAOT, QHKCHPYIOT Hal NJaaMencM
ra3opofi ropenku 95%-HHM STaHONOM HJIH NapaMu OCMHEBOR KHc-
AOTH. 3aTeM OKpalIHBAalOT KapGoaoBwIM spHTpo3nHOM (5 r Kap6o-
JOBOH KHCJIOTH W 5 © apuTposnHa Ha 100 Ma Boam). B 3apucumocTn
OT KauecTBa Kpacuresiell OKpaluHBaHHe Npojokaercs oT 1 u ao cy-
ToK. Bo BpeMs oxpamimBasMsa npemapatH caegyer Gepeyb OT BHIChLIXa-
HAg. TIoSTOMY HX TIOrpyHKAaOT B CTAaKAaHYHKH ¢ Kpackofi. Kpacky cMu-
BalOT, NPOBOAS MpPENapaT NOCJAEHOBATEJBHO Yepes 4—5 craxanos ¢
sopofi. [lpemapaTtl MOACYIHBAIOT H NPOCMATPHBAIOT NpPH HCNOJAb3O-
BaHMH HMMepcHOHHOrO o0bektHBa, KoMHYecTBO KNeTOK YYHTHIBAeTCH,
Kak yKasano Bbime [4]. Pacger KkonHuecTBa KNETOK NPOBOAAT N0
topMyde
A8
M= gzr
rae M — xoJHuecTBO MHKPOOPranuamop B | ma cycneHsny; A — obmee
KOAHYECTRO YYTCHHEIX Ha CTEKNMe KACTOK, B—H.’lomaﬂ,b nonsa 3peHnA
(MKM?2), onpenenseman 11pu NOMOIWK 06bEKT-MUKpOMETPa; B — 06beM
HAHECeHHON CycHeH3anH, MJA, [ — KOAMYECTBO NPOCYUHTAHHLIX NoJyed
3peHHs,

[lpn nanuuuu COOTBETCTBYIOUIEro OOOPYROBAHHA M KBaAuPHUMPO-
BAHHLHIX HCOOJAHHTENEH KONOJHHTENBHO MOIYT OHTbL PEKOMEHIOBAHK
CleAyiolllHe MEeTOAHUECKHE HpHEeMHL.

9,2.2, Yuer MHKPOOPTAHHIMOB
€ OPHMEHEHHEM 3JEKTPOHHON MHKPOCKONHH !

[IpenmymiecTBo 5/1eKTPOHHOH MHKDOCKOMMH TI0 CPABHEHHIO €O CBe-
TOBOH MHKPOCKONME#H CBA3AHO NpeMJe BCEro ¢ BHCOKHM pa3pelleHHeM
(80 2-—5-10-% mgm). Paspeiente CReTOBHX MHKPOCKONOB NPHUMEPHO
B 2000 pas cnabee (0,2 MkM). Jocruraerca TakikKe oueHb GoJblIoe
yeeauyenue (Goaee 100 000 pas), O6uuHo paloTalOT NPH YBE) HICHHAX
B uHTepBane ot 5000 no 20000. 310 no3BoJSeT YBePeHHO HAeHTH(H-
unpoBath MoOHe CHOAOTHYECKHe CTPYKTYPH: OT KJAeTOXK MHKPOOpra-
HH3MOB 10 ¢aros. OaHHM H3 OCHOBHEIX HENOCTATKOB ICKTPOUHOR
MHKPOCKONHH SBJISETCST HeOTNHIMMOCTL JKHBHIX H MEPTBHX KJIETOK
MHKpOOpraHnsmos. CllefyeT OTMETHTb, 4TO B HAcTOflliee BpeMA OT-

1 HcnosbsoBanue METOAOB ICKTPOHHOR MEKDOCKONHH PEeKOMEHAYSTCH NAA HC-
cAenoBaTeNsckaXx pador.
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CYICTUYIOT KaKHe-nHOO MHHE MeTOAbl (BK/AIO4ax 4acTo YNOMHUHAEMYIO
JIOMUIICCUEHTHYI0 MHKPOCKOIHIO), TNO3BOJAAILHE YBEPEHHO OTAHYATH
MIDLC KNETKH OT MCPTBHIX.

Jlis kauecTBeHHOro aHafu3a MUXPOOGAOPH, B YaCTHOCTH BHLIAB.IC-
tifl MOP(OTOTHYECKOTO MHOrooGpasHs KJIETOK B CYCNEH3HAX, MOAY-
uelnX TpH cMBIBe (HabTPoB (cM. BHIIE), B ofpasnax IecTOHHON
KACTKH MEJKHX BOJ0eMOB, B HAHCTHIX OTJAOKEHHAX MOXKET OHITE HC-
HOK30BAH METON «TEIIOBOrO NMpHKpenaeHuss (puc. 9.2). Ias atoro

& Jan

@ -
Pnc, 9.2. MeToa, Tem0BOTO TPHKPEN/IEHUA A% AHANK3A KAYECTBEHHOrO COCTa-

Ba MHKPOGAOPH B SMEKTHOHHOM MHKPOCKONE,

{ — cycneHsng KJeTok; 2 — HaHeceHwe Ha poabry; § -- CETKH Ha Hallme CYcneH3uw; 4 —
npeAMETHEE COTEM; 5 — BofAHan Gaus, Harpepadne 3A—5 mmgxél( —DBK: 7 n 8§—

yiaaneine #A30MTHa CYCNeH3IMH; % — oRpacka; [0 -— vaaneHpe
MAKPOCKON.

J1 — 3MEKTDOHHHN

N3rOTOBACHUA MPENapaToB KANAK CYCNEH3HH MHKPOOPraHU3IMOB HAHO-
AT HA NAACTHHKY U3 anloMuHHA (ToamHura (,2—0,3 mMM) pasMepom
3 X3 cM (cM. puc, 1). HaxHION YacTb NAACTHHKH CMasbiBalOT Basc-
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NUHOBHM MacioM. OfHR yroJ naacTHHk® sarubaior. Ha xammo cyc-
NeHsHH JHUECBOH CTOPOHOH HaKJAannBalwT 2—3 npeaMeTHble CETKH
(06H4HO AHAMETD CeTKH paBed 3 MM) C panee Hanecewnoi ¢opmba-
POBOH 1AM KoANOAMeBOW naeHKo# (puc. 2). Ilaactuuky ¢ kaniefl u
CeTKaMH RNOMCINAIOT Ha MOBEPXHOCTb BOAW, Harpetofi mo 60—65 °C,
H BLIJEPHKHBAIOT B TeUeHHe 3—O6 MuH. 3aTeM CHHMaWT MJIaCTUHKY.
IMyHLeTOM ¢ OCTPHMM KOHUAMH CHHMAIOT CETOYKH M CHOBA JHIEBOH
YaCTBI0 HX KAAAYT Ha CTONKY PuabTpoBaAbHOR GyMarn ang yaanenus
K30bITKa Cycnensud, 3areM Npenapar okpaluusaior | % -HBIM BOAHBIM
pacteopoM {pH =26,9...7,0, nosonar KOH) docdopuosoanppamo-
soil kucaorst (PBK) u HaHocs mukpomunerxoh xanaw ®BK na auue-
BYI0 CTOPOHY RpeiMeTHHX cTekoJl. QxpawihBakde AAnTcs 3—6 MMH.,
nocae yero H30uTOK ®BK oTrArusaiot ¢ xpaes (pHALTPOBANLHOR 6Y-
mMarof. ['oTOBbie npemapaThH NPOCMATPHRAIOT B TOM 3/JEKTPOHHOM
MMKPOCKONe, KOTOPBIA AocTyNeH Hccaeaosarteaw. PororpapupoBanue
Goaee wesecooBPasHO NPOUIBOAMTE NPH aNIapaTYPHOM YBeJHUEHHII
B mHTepBade X H000 — X 15000.

KoanuecTBeHHHH YYeT MHKPOOPraHH3MOB B 3JIEKTPOHHOM MHKpPO-
ckone Tpefyer O6abLIel TOUHOCTH, yeM XauecTBeHRE, Kanau BogroM
CYCMIEH3HH MHKpOOPraHH3MOB HAHOCAT HA MpeiMeTHHE CETKE ¢ GOpM-
BapoBol WJIH KoaJdoxHeBolt (nepiaozneBofl) NAeHKOR-NOMNOXKKOR (CM.
sbluwre). Jasn HaueceHHd Kanehb HCNOAB3YIOT CTCPUABNBE MHKPONH-
nerk: o6beMoM 0,1 Ma C OTTAHYTHIM B Kamuaiap KoHuoM. ITepen orbo-
pOM CYCHNEH3HM KOHIW INHNEeTOK MOKPHBAIOT 04€Hb TOHKHM CJIOeM
CTEPHJBLHONO BA3eAHHA C NMOMOLIBIO CTEPHIbHOR HILTPOBANLHOR HiH
nanupocHoft Gymard. JKuposoli cnoli mpendTcTBYeT 3aTeKaHHIO Ia
THXKHIO YacTh [HIETKH H 06pasoBaHHI0 KamiH H3OBITOUHOIO oGbeMa.
JAna u3roToBnedHs npenapatoB OTGHPAKT CETKH ¢ OXHHAKOBEIMH IJIO-
magaMu nojeft apenua (auamerp cerxkd — 3000-—3400 mxMm; cropona
KBafipaTa OJHOIO OKOMIKA — 30 MKM) IpH MpPOCMOTpe B GHHOKYJAAP-
woh ayne (MBC-1),

Ha cerky namocarT kanam obveMom 3—8 wmka. Ilpw uHamecenum
Kanal MHNeTKy cneflyeT jepxatbh mof yriom 30—40° kK niockocTH.
Kanaa, chopMupoBaHHAS Ha KOHYHKE MNHOETKH He OepeJHBaercH, a
nagaer Ha cerky, o0pasya HeGoaplIyio coepy, He BHXOASMIYR 3a
kpail cetku {cMm. puc. 9.2). Hecrauaapriikie npenapaTH BROPACEHIBAIOT.
TMocne nojHoro BHCHXaHWs Kameab mpenapaTthi oKpawupaior ®BK
{cM. BHIIG) M aHaJH3HPYIOT B 2AeKTPOHHOM MHKpockone. Jas xax-
AOr0 BapHauTa onmta moaroraBausaior 10-—20 cerok. PexomeHay-
eTCH CeTKH ¢ MpenapaTaMH NMOMEIarth JAHOO B cOeNHaJbHBIE BOKCH C
THESAWMWKAMH [JAA CeToK, JAuG60 Ha QHABTP C NPOHYMEPOBAHHLIMH
KBajpataMi B uamky [lerpH, dro ofsergaeT samosHeHke Nacmopra
Ha KaXAYI0 CeTKy, rle YKa3aH HOMep, HHaMeTP CETKM, pasMep OKO-
wex ® 00beM HaHecenno#t xamau, Ha xaxpofi cerke NponsBoiAT NOA-
CUET KOJAMYECTBa MHKPOOGHHIX KAETOK B BO3MOXKHO OOJblIEM YHCAE
noteft spenus. [IpocMoTp M mpocyeT cieAyeT TPOM3BOAHTL 10 Olpe-
pencunoMy nopaaxky. Hanpumep, oRoMIKH H 00heKThH B KaXXAOM noje
CleAyeT MPOCMATPHBATE C JEBOCO KPasi CeTKH {MAH C JEBOH CTOPOHH
KBajpara) H jfaNee N0 YacOROM cTpedke (TouyHee MO CIHUPaJH) A0
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wenTpa ceTkH, KomHuecrBo MHKPOOHBIX cCTOK YAaeTcs 6es ocobuix
10TPYAHeHHH yyecTh B cpepneM B 10—30 oxomxax (u3 100) na kawm-
aoft cerxe. TpyaHocTH Ang yu9eTa BOSHHKAIOT B TeX cAyYasX, Koraa
¢KONAEKHe NOYBEHHHX YACTHL OKA3HBAeTCHA 3HAUHTENBHHM MO pasMe-
py (3—4 MEM H GoJee) H MOXET MACKHPOBATb KJETKH.

Yucno kaetok, OOHAPYKEHHHX B KaXJOM OKOMIKe, NpPH yuere
trouagell monefil 3peHHd, CeTKH B UeNOM U ofbeMa Kamay, HaHeceH-
itofi Ha CeTKy, NO3BOMAIOT PACCYHTATh KOAMYECTBO KaeToK B 1 Mux cyc-
nenaun. Jlas pacuera KoJiHuecTsa MHKPOGHHIX KJIETOK NPeiloxeHa
vheayouas gopmyna

__ nRe

T TatVp:
rie M — KONMHYeCTBO KJAETOK MHKDOOPraHH3MOB B | MM CycmeH3uH;
fl— KOJHYeCTBO MHKDPOOPraHH3IMOB B OJHOM KBajpaTe (cpeiHee apud-
meriyeckoe); R -— pamuyc cetkd, MKM; g —cTopona Kpagpara,
MKM; V-—of6beM Kanas, Ma; p— pasbBeieHHe CYCNeH3HH, KOrAa 35TO
1te06X0A MO,

HAnsa noayueHHs NOCTOBEPHHX AARHHX Heo6XOAHMA BapHAUHOHHO-
craTHcTHuecKas o6paGoTka MarepHana, MO3BOMAIOWIAS YCTaHOBHTD
olnbky cpearelt apudmernyeckof, pa3bpoc PacCYHTAHHHX BEJHUHH,
TOMIIOCTE H HAJEKHOCTb ONEITOB.

9.3. ONIPENEJEHHE BHOMACCK BAKTEPHHA

3Ta 3a)a4a, NPeACTABAAIOMAACA OOHYRO NpOCTOil, 0 Mepe cosep-
N1eHCTBOBAHHS METOAOB H DACMIMpEHHA 3HaHMH o MMKpoGHOM MMpe
crahoBuTca Bee Goflee TpyaHOpemaeMoH. DTo CBA3AHO MpeXKiIe BCErO
¢ ABYMS 00CTOATEALCTBAMH: BO-MEPBHX, MOP(ONOTHSA KAETOK HE orpa-
inyKHBaercH GopmMoil Wapa W NaAoUKH, KAETKH HMEIOT BHA 3Be3l, MHO-
FOYroJLHAKOB, HHTEH, THPAAHA H T. A.; BO-BTOPbIX, TPALULHOWNO Iic-
IIOIb3yeMOoe TOHATHe «ofmee YHCAO MHKPOOPraHH3MOB» CTaNO CHHO-
HHMOM Bcell CyMMH peaJbpHo oOHTAOWIMX B HecleldyemMom obpasine
soabl Gaktepuli H boobule MHKPOOPTaHH3MOB, UTo HebepHo. [TosToMy
B NPAKTHYeCKOH pafioTe ceayeT YYHTHBATh OIPAHHYEHHOCTD CYLIECT-
BYIOUIHX METOAOB ydeTa COCTasa U OCOGEHHO YHCIA MHKPOGPraHu3MoB
B NpHPOABHX cybeTpaTax. Tak HasbiBaeMoe «06llee YHCKO MHKPOOPTa-
HH3MOB> CJIeAYeT NOHHMATE JHIIb KaK <MaKCHMAaJbHO aHAaJAM3Hpye-
Moe KodudecTBo» (MAK) MHKDOOPramHaMoB, YUTEHHHX H PacCYHTaR-
HBHX OPH HCNOJAL30BAHMM KOHKPETHOrO KOMIIEKca npubopoB, Hampu-
MEp, TPHMEHEHHE 3IEKTPOHHOTO MHKPOCKOMA.

9.3.1. Yuer MHKPOOPraHu3MOB C NPMMEHEHHEM NHTATEALHBIX Cpex

9.3.1.1. Meronm crepuamdaumn, ITocysa, mcmoabayeMas mas MH-
KPUCSHOTOTHIECKHX AHAMM30B, AOJKHA GHWTH OYHINEHHOM OT 3arpsa3Hs-
HOUNHX BELIeCTB M CTEPHALHOH.

Moot nocyRy ropaselt sopofi epilaMu ¢ MEJIOM, COACH WAH CTH-
paabiniM nNopollkoM. HamGonee HajeXHLHIM dBjasieTcd YHAJNEHHC 3a-
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TPA3HeHHS C MOMOIIBK) XPoMOBO# cMecH (50 r ABYXpOMOBOKHCAOTO
Kazusd Ha 1 1 Boar ¥ 100 cM® KOHUNEHTPHPOBAHHOR CEpPHON KHCROTHL
CMech roToBAT B thapdopoBoli Kpy:KKe; cAeAyeT OAeBaTh SAIETHHE
OUKH H pesuHoBHe nepuarkd u ¢aptyk). [oabsosareca xpomoBoit
CMECLI0 HAZO OCTOPOXKHO. JJIfi OYHCTKH MOCYAH ee 3anOAHAIOT XPO-
MOBOA CMEChbI0 HJIH NOrpyXalT B CMECh, HAJHTYIO B TOJCTOCTEIHHf
CTEKAAHHEIA KPHCTRJMHSATOP) H OCTaBAANT HA He(oAbLIOE BpeMs
(15—30 mMun u Gonee).

3areM nocyAy BHHHMAIOT M3 XpPOMOBOH CMeCH HJAH BHJAHMBAIOT NOC-
JIEAHIOK ¥ NPOMLIBRIOT BOJAONPOBOAROR BOAOH OveHb TuaTeasko. s
NONHOre yAaJeHHA CAeAOB XPOMOBOH CMeCH NOCYAy (mpofHpKH, Koa-
66) OTMBIBAIOT BOAOH, HANONHANA ee H CAMBad NoJHLA 06TeM cocynaa
ne meHee 15 pas. 3areM CHOMECKHBAIOT NOCYAY AHCTHANRPOBAHHOH
BOZOH (2—3 pasa) H CylIaT B CYHIHNBHOM WIKady.

Cyxyo 4HCTYIO NOCYAY NOATOTABJAHBAIOT K CTEPHIH3AIHH ClleAYio-
muM o6pasoM: KOAOM H [POGHPKA 3aKPHBAKT BATHHIMH NPOOKaMH;
MUNETKH ¢ LIHPOKOT0 KOHLUA 3aKPHBAIOT MAJeHbKHM KOMOYKOM BATHI,
NpoTaJKHBas erc BHYTPb Ha TAy0HEHY 3-—5 MM or Kpas, ¥ 3a-
BOPaYHBAOT B I10JOCKH NANHPOCHOH OGyMaru, 3akpyyusas €€ CHH-
panbio, 3aKpHBaloT OyMaMKHHM KOJINAaykoM H 3aBASHBAIOT HHTKOMH;
vawmxku [lerpn 3aBopauuBaioT B obepTounylo GyMary o 2—3 wryky;
CTeKNISIHHEE LIMATENH TOXE NOMEMmaloT B GyMaKHHCE nakeTs. Uawky
TleTpu ¥ nUMNeTKH MOXHO JJIA CTEPHAMU3ALMH MOMEIATh B CHENHA/DL-
HHE MeTaAMHYECKHe NeHaJN H 6&HKH, 4 TaKXKe CTCPHAH3IOBATE B MC-
JHUHHCKHX Glokcax.

Ana IpHrOTOBJCHHS BaTHHX mPoGOK AAs KoAG u mpoGupox Gepyr
AnuHHLA NIocKHA Kycox BaTe, SarH0aloT Kpas H CKaTHIBAIOT BaJH-
KOM, a 3areM NPOKarHBalT MeXAY JaXOHAMH, BHOCAT NpobKy B He-
GoablIo#l KB2APATHK MAapJ/H H 3aBA3KEBAIOT €e YIVIH Ha BePXHEH 9acTH
npobku, Konbu ¢ nmpobkamu # Haketn npofupok (mo 20—50 wrt.)
¢ npoSKaMH NOKPHBalT OYMAXHHMH KOMNauKaMH K 00BA3HIBAIOT
mmaraToM.

Mocyay creprausyloT cyXHM xapoM npu temneparype 140 °C B
Teyenre 2 7 (npu 160 °C—1 4) B cNeUHANBHBIX CTEPHIMIATOPAX WIAH
B CYWHILEBX mKadax.

MerananvyecKue WNATeNH, HTAH, NeTJH, NpeAMETHEE H NOKPOBHbIC
CTeKNa CTePHINSYIOT HPOKANHBARHWEM HJIH NpOBeAeHHeM (CTexsia) ue-
Pe3 NiaMsi CNEPTOBKH HIIH ra3oBoil TOPENKH.

9.3.1.2. Crepransamua nocyAm H cpex, CTepHIH3AalHR MapoM.

TTurarenpHHe cpesH, UCIOMb3yeMble ngu pa6oTe N0 MaHBHM Me-
TONMKaM, CTEPHIN3YIOT B aBTokiase npu 120 °C 20 mun. B aBroknase
CTEePRJH3YIOT TaKKe BOLY ANfl PpasBelcHH{l, Pe3HHOBBIE NDEeAMETH
(npo6kn, Tpy6KH), MeTaanHYecKHe HHCTPYMEHTH, NPH HEOOXOLHMO-
¢TH H nocyay. Cpeanl CTEPHAHIYIOT B HeGOABIIHX cocyrax (CKASAHKAX
#au konGax obbeMoM Ee Goabmie 1 J), M 32NOJHAIOTCA OHU CPEAoR
He GoJbite deM Ha 1/3 o6bema. Ha konnakax, 3akpHBalouiux Koslsl,
NPOCTHM KapaHOAWOM DHUIYT HaspaHHe cpeln. YlpoGupku ¢ nparo-
TOBJEHHO! BOAONPOBOJAHON BOAOH AjaA pasBepeHul (mnu dusHonoru-
YeCKMM pacTBOPOM — Ha 1 a1 pHCTHANHpoBaHHOR Bogu 6,5 r Nacl)
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nomcialor no 10—15 wTyk B MeragaHdeckne GaHkuy ¢ BaTHo# npo-
kAa4KOfl Ha aHe ¥ oGepTHBAIOT cBEPXY NAOTHOH Gymarofi, PesnHoBEe
upolKH 3aBOPAUHBAIOT B IIOTHYI0 Oymary.

[locTaBHB NMPHTOTORACHHHE Afls CTEPHAH3ALMH NMPEAMETH B aBTO-
Aag Ha NMOACTABKY, 32KPbiBAIOT TePMETHYECKE €ro KpHky. Ilpr
¥ToM TPyOKY, BHBOJAILYI0 Nap, OCTABANIOT OTKPHITOR H HAYMHAIOT
nurpesats Kotea. Boga uepes HekoTopOe BpeMA HAUHHAET KHIETb,
Idp BEITECHSET BO3AYX H3 KOTJa uepes cBoGofHoe orsepcTHe. Koraa
Bech, BO3AYX BHITECHHTCS NapoM, 3aKPHBAIOT BHXOJHOE OTBEPCTHE.
YtoGl y35aTe, BECh JIH BO3AYX BLITECHEH, CJACAYET NPOIYCKATh Bhl-
XOJUIIYIO CTPYIC NMapa H BO3AYXa uepes XOJAOAHYI0 Bony. IToka B KOT-
J¢ €cTh BO3AYX, CTPYA C CHJbHBIM TPeCcKOM TNPOXOLRT uepe3 BOALY,
0jHe Tap He AaeT Takoro 3Byka. Kak TOJAbKO BHLIXOA mapa nNpexpa-
NeH, M2HOMETP HAYMHACT HOKA3WBATH YBeJHYEHHE NaBJCHUA, KOTO-
poe poBofsr go 101 kITa. 3artem yMeHbnaloT HarpepanHe npHbopa
1ACTONBKO, YTO8H AABJIEHHE OCTaBaJOCh Ha OAHOM YPOBHE M COXpa-
nsor ero 20 mun. [locne storo HmpexpallaloT HarpepaHHe, AaBJICHHE
nocTeneHHo TMajaeT H, KOTAa OHO po#ifer mo MaHoMerpy Ao 0, OTKpH-
BAIOT KpaH, BHBoZAMMA map. Kak Toaeko Nap BHNyUIEH, OTBHHYM-
va1oT Kpuiky. (Ecau He KoXpaThCH MafeHHs OaB/JeHMA, a DaHble
STOTO OTKPHTbL KPAIIEKY, TO NPoSHPKH B COCYAZX ¢ XKHAKHMH CDEACT-
B4MH CTAHOBATCH MOKPHIMH). [IpeaMeThl BHHUMAIOT Yepe3 HEKOTOpOe
BpeMA MOC/A€ OKOHYAHHH CTEPHIAH3AUMH, AOMKAABIUHCL NOACYLIMBARHUA
6ymara u npobok.

Jdaa ofessapakHBaHHs BO3AYXa B MOMELIEHHH, TAe NPOH3BOAATCA
MIKPOOHOJOTHYECKNE 2HAJH3H, NOJAb3YKTC OGaKTepHDHAHRIMH JaM-
namu, obayuas momeleHde B Teuenue 20—30 muH. Ilepex paGoroit
CTOM, Ha KOTOPOM pa3sMelllalOTCsl YALIKH, CPeXH H NMPOM3ROAHTCH mNO-
ces, HEOOXOBMMG TWATENBHO NpPOTEpPeThL BAaTKOH, cMoYeHHOR cmHEp-
oM. Pyku npoTtepeTe Tak:Ke CHHPTOM H A2Th BHICOXHYTE.

9.3.2, TexHHKA mnoceBa W KYJLTHBHPOBAHME MHKPOOPTAHHIMOB

BoijencHHe MHKPOOPTaHH3MOB H KX YUeT B BOJOEMaX IIPOH3BO-
JAMTCA BLICEBOM NpPO6 B KHAKHE M arapH30BaHHBE NMHTaTeNhHLIE Cpe-
/il pa3Horo cocTaBa (cM. npuaoxenue 18).

[lpu moceBe KyAbTYp, MACCHPOBAHHM HX, NPOGHPKM O cpelof
clefyer AepXKaTb HaKJMOHHO, MOYTH TOPH3OHTAJLHO, [loceB B XHAKHe
Cpellbl MPOH3BOAAT NHUIETKAMH € CYCHCH3HEH MHKPOOPTraHHIMOB HIH
npobaMy BOIHL.

B uvamky Ilerpu ¢ arapHsoBaHHBIMH ¢pPeflaMBt MOCEBH NPOH3BOJAAT
rnyCHHEHM cnoco0OM HAH PacceBOM IO NOBEDXHOCTH. ArapH3oBaH-
nule cpefH HYXHOrO COCTABA PasiMBAIOT NMpeABAPHTENbHO IO YaLIKaM
(npumepro mo 20 cM® Ha ] vawIKy) H OCTaBASIOT XO OCTbiBaHuA. [1pH
fiptMeHeHHE Tay0HHHOrO cmocofGa B uawky BHocaT 0,1 cM® npobwm
BO/LI HJAH Npo0H, NpeABapuTejipHo pa3faeneHHON CTepWILHOH BOROH
8 10, 100 » 1000 pasz ¥ 3aauBaioT TENabIM arapom (TeMneparypoi
npumepHo 40°C), mepeMewmnBas npoby C arapoM KPYFOBHMH Bpa-
UIeMHSIMII yamIKE no cToxy. [Ipu pacceBe mo NOBepXHOCTH arapa Ha
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cnoft 3acToiBuiedt cpeart HanocAT 0,1 cM?® mpolwl B COOTBETCTBYHOUIEM
pas3bapBjieHuyd M pPAcCTHPAIOT LOMarefieM, PaBHOMEDPHO pacmpejensas
CYCIEH3UI0 1O arapoeoll nnaacTHHKe. OO6HMHO AJS KaXAOro paspeje-
HHA HCIIOAB3YIOT 3—4 mapanfielbHbIX vawWkd, BHCEBH AyGAHPYIOT
2—3 pasa {mopropuoctn). Caegyer NOMHHTh, 9TO NPH pa3GaBaeHHY
npob, pa3nnABke cpep MpoOKH H3 NPOGHPOK ¥ KOAG caeAyeT BRHHMATE
H BHOBb 32KpHIBaTh MMH KOJA6H UM NpoOHPKU, MPOBOAA HX H TOPJBILI-
KA koab u mpoGupoK uepes orowp ropelok. IIpH pasnHBKe cpeA B
YallKH B 0TCeBe Mpo6 Haj0 KaK MOMNHO MEHLINC OTKPHIBARTb KPLILUKH.

3acedAHHbe YalkH, Koabu H npolupku BRLAEDNWCHBAIOT B TePMO-
cTaTe¢ NpH Temnepatype B npegenax oT 30 ao 35°C. Pexe ana aua-
Jau3a MHKpodJopH BoJOeMoB HeolXogHMa GoJee BHICOKAas HJIH HU3-

| |
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Pre. 9.3. INocaenosareabHocTh onmepalui 1aa KOAHYECTBeHHONO YYETa MHKDO-
OPTaHHIMOB B SJEKTPOHHOM MHKPOCKOIE.

1 — MEKDOTMNeTKA, 2 — CMA3RIBaAEC BAJeJHHOM, J — CycHeHausd, 4 — HBRECEHHE CYCOeH-
3MH H@ KJETKY, 5 — NOALYWIHBAHWe npenaparta. 6 — OKpatka npeaapara, 7 — yaaAelHe
&BK, § § #— yier B SACKTPOMMOM MHEPOCKONE, § — OTASABHOE OKOWIKO.

Kas TeMnepaTypa HHKyOauuu, Ilocse mpopacTaHHs KOJAOHHA MHKpO-
OpraHM3MOB MPOM3BOAHTCA HX Nopcuer. Bpema uukybaumn mas yue-
Ta pa3HHX IPYIN MHKPOOPraHH3MOB OKashBaeTCs PasHBIM,
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8.3.2.1. Yuyer snaTpodunix (canpoduthHux) OGakrepuil. Jas yuera
nenogbsyetess muratensubii arap MIIA (cm. peuentht).

[Mepen nmoceroM BOCKOBHIM KADAHAAIIOM HAH (JOMACTEPOM  Ha
KPWIWKAX CTEPHAbHBLIX vyamex IleTpH AejaeTcs HaANUCh ¢ YKa3aHHEM
noMepa CTAaHIWH, KONHUECTB2 BHICEAHHOH BOAL (B MHIAWIKWTPax) H
astH (€M, npAROXKeHHe 19).

M3 xkaxzgoh npolbl BoIL! AJs 10OCEBOB AO/MXKHO GHTHL HCHNOJIL3OBA-
no He MeHee JABYX pa3AHYHLIX pasBeleHHHl (3apaHee HAMEUEHHHIX).
M3 kaxgoro pasBeaeHHsI MOCEBbl HOJKHH ObITb NpPOH3BEIEHBI HE Me-
nee yeM B ABe yailkH. PasseieHne noAGHpaeTcs ¢ TaKHM pacyeToM,
nTo6Bl HA yawmike pocao He MeHplie 40 w He Gospwe 100 KosdoHui
Oawxrepuii. M3 uMcTHIX BOZoeMOB AJia noceeoB Moxno Gpate 0,1—
| Ma eofin. [l NOCEeBOB M3 3arpA3HEeHHBIX YUACTKOB ¢e Gepercsa OT
0,01 po 0,0001 m 0,00001 ma, Aas yero Heo6XOANMO TIPHMEN®ThH pas-
pepeHHe cordacHo cxeMe puc. 9.3. HanpmMep, ecin B BoaoeMe 0XH-
A8eTCA HECKOJLKO ThICAY canpoduTHHIX GakTepuit B 1 Ma MOAbI, He-
obxogumo nocedats 0,01 Ma BOAH, AnA YeF0 Henmoeab3osaTe 1 (0,1 Ma
voan) uau II pasmenenna {1 ma). [lpx konuvecTse canpodUTHLIX
GakTepHiA, AOXOAALHX A0 COTEH THCAY B | MJ BOAM, CheAYCT noce-
st 0,0001 ma ee, ana yero mcnodavsosars [I1 (0,1 ma) wam IV pas-
vegenne (! ma) a 1. A INoacder uucaa KOAOHHA NPOM3BOAHTCH Ha
5—7-A newn wHKybaunw.

9.3.2.2. Yuer oanrorpodunix Sakrepui. [IpousBoauTcs Kak yKa-
sano B m, 93.2.1. B xavecTBe NHT2TENLHOH CPeABl PeKOMEHAYETCH
IICNOJAL30BATL Arapu3OBAHHYIO BOAY M3 aiaH3HPYEMOI0 BOAOEMA,
B cpeny BHocuTs 1,5—2 % arapa. Ywer caepyer mpoHsBOAMTL MOcae
7—10 pueit uHkyOanHy 3acesHHHX wvauwick npu Temnepartype 30°C.

Mencyer KOJOHHA HafO0 NPOBOAMTE NOA JYNOH NPH VBeAHYEHMH B
8—16 pas.

9.4. YYET OTAEJNDbHDIX PH3HOJOMHAYECKHX IPYRH
MHKPOOPTAHH3IMOB

9.4.1. ¥raepoaoponoKucagnine Gakrepun

[lpy HaMHUHH PESKO BHPAXKEHHOrO HE(MTAHOLO 3aTPA3HEHHA 14
¢Gpoce CTOYHBIX BOJA, COAepKall#HX B O0AblIoM KOJHYECTRe Hedre-
NPOAYKTH, UEANI0J03Y, (eHOAH, cepycofiepKallne COCAHNEHHA, Aena-
0T MOCEBbI HR CNELHANH3HPOBaHHBE CPEAH, NOIBOJMAIOWHE CYRUTL O
pasBHTHH MUKDPOOPraHUIMOB, PA3PYIUAIOUIUX 3TH COCOHHEHHA.

Yuer yraeBoaopoi- H HeTeOKHCAAWINHX OAKTepHA MPOH3BOLAT
cuepyoniay o6pa3oM. IIpocTepHIH3OBAHEYIO MHHEPAaNBHYIC Cpery
HOunanosofi — Bopowmmaosolt (cM. npHaokenwe 20) pasnuBalOT Ha
'/; B CTepHJABHBIE CKJASHKH H3-NOJ TNeHHUMAJIHHaZ ! (npuMepHo 4—
5 M/1) u pobaBasior 4—D xanmeab Hedrenpoxuykra (0,05 ma), npocre-

! Jlna noceBoB BOSMOMHO TAKXKe YhoTpeOaewne OHosoriveckHx npobupok.
B oGorx cayvasx HCHOAL3YIOTCH BaTHBle NPOGKE.

123



PHIEH3OBAHHOTO B 3anasHHBIX ammynax'!. OO6H4YHO HCHON /ym'
wedTh, Ma3yT, CONAPOBOE HJH MALIKHHOE MAclo, AH3eJbHOE TOMJH-
Bo. Ha ckJAdHKax HRATHCHEAIOT HOMEP CTAHIHH, O0ObeM 3aceBaeMOH
BOAB ® JaTty. 3areM ILpouseozfT noces ofwmmuno ot 0,1 no
0,0000001 ma eoaw (7. e. 107-7),

CKNSIHKH CTAaBAT B TepMocTaT npH remneparype 30 °C u Habmo-
DalOT 32 U3MeHeHHAMH cpedw Ha 3, 7 ® 14-H& pens. OTMEHAKOT NOMYT-
HexHe, o6pasoBaHie MJIEHKH, 0C21KA, OKPALIHBAHHE CPEAbL.

3annach BeAyT N0 GOpMe, HINOKEHROH B NpHAOKEeHHH 21,

B xauecTBe KOHeYHOro pe3ysbTaTa 3alHCHBAIOT MaKCHMaJbHbIA
THTP GakTepnH, mpH KoTopom HabAZaOTCA HU3MeHEHHA cpeabnt. Ha-
npumep, ecad npu mocese or 0,1 po 0,0000001 ma Boawm pa3BHTHe
Gakrepuii oTMeueno g0 passemenus 0,00001 Ma Boxe, TO B KauecTse
KOHCUHOrO pe3yasTaTa 3amuceiBaroT THTP 1075, 4T0 COOTBETCTBYET

NPHMEPHOMY COAEPXKAHAK HepTeoxueasomux OGaxrepudr B 100000
KJ€TOK B | MJ. BOAH.

9.4.2. Cyavdarpepyunpyiomue GaKkrepnu

[loces mpou3BoAAT W3 NPHAOHMON BOAL HAW HJIa HA TBepAYIO cpe-
Ly Kpasnosa — Copoxuna (cM. mpuioxeHne 22). B crepuantee
npoGHpPKY B 3aBUCHMOCTH OT OXHJAAEMOroc KoaHuyecTBa OakTepuil pas-
ausator ot | zo 0,001 ma mcumTycMoli BOAMW, 32JHBAKT MGACOTOB-
JeHHo#t CpPEeHOH, 3aKpHIBAIOT CTePHJILHHMH Pe3HHOBHIMH [pofKaMu
H CTaBAT B CTakaH ¢ XodonHoi bomof. [locie 3aTBepaenmss mo-
MewaloT B TepMocTaT npH Temneparype 30 °C H wepes 3—4 Henesw
CUHTAIOT BHIPOCIIHE TeMHble KOMOHWH, [lepecuer NPOHIBOAMTCA Ha

1 Ma Boau. 3anuch pesynbTAaTOB BEAYT No GopMe, NOKA3aHHON B NpH-
JioeHnn 23.

9.4.3. Penonokucasomue GakrepHn

Ioces npomssozar Ha cpeay Eroposofi (cM. npraocxenue 24), 3a-
paHee pa3JHTYI0 B NEHHUHEJJHHOBHe CKAgHgd. OO6beMm 3aceBaeMoi
BoAn oT | mo 0,0001 mu. PopMa 3amMCH H [POCMOTP NMOCEBOB, KaK

npH yuere HedTEOKHCARIOMHX MHKDPOOPraHH3MOB (CM. HPHJIOKEHHE
20).

9.4.4. lInnoaurngeckne GakTepun

Sta rpynna MHKPOOPTaHH3MOB  XaPaKTEPH3YeT HHTEHCHBHOCTh
Pa3pyIleHHs NPOMEXYTOUHHX NPOAYKTOR pacmaia HedTH.

Ana ux onpellefieHHds NpPUMeHseTcs ABycJoRHAf arapH3oBaHHas
HHAMKATOPHAs CPefa CJAeAYICIIEro CocTaBa:

! AMOYAB MOMKHO RPHIOTOBHT: H3 GHOMOPHYecKHX npoCHpPOK, OTTAHYB ¢ He-
PETAXKKON Ha INlaMeHH TlasoBofi TopefKH HX KOHUH. AMIYNH SanofHAIOT Ha 1
HMelOIEMCH HedTEeNpPOAYKTOM H 2aNaHBAOT B MeCTe Neperadkd. [loarorosaeHHbe

TaKMM o6pasoM aMnyAH CTepHAN3YIOT 20 MHR B aBTORJape mpu gDamneunu 101 wlIa
KN KHNATAT B BoAsHON Gane 3 gHa SofApaz mo 1 v,
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B kayecTBe OPraEMYECKOrOo BelleCTBA  HCMOAB3YIOT  OJNHBKOBOE
Mucao, Macio a0 cpefy CTepUNHAYIOT OTOEARHO H 3aTeM NDHJKBAIOT
Il KaXAYI0 NPOSHPKY Kamiaio oJHBKoeoro Macua. [Ipo6m Boam {06B-
¢Mbl YKasbiRaJHCh paHee) BHAHBAKT HAa arapHsoBaHHYI0 ABYCaOH-
Ny cpely, H AOCNe BHPacTaHUf KOJOHMA KOJH4eCTBO JHNONHTHYUE-
ckiry OaxTepuii YyUHTHBAIOT [0 YHCHY KOJOHMH ¢ U3MeHeHHOR OKpac-
noil NOA HUMH: ¢ TONyOOR H 3eHeHOR Ha KeaTyw.

Huxnnit cnolt cpedd coctouT u3 1 A BOAM K3 BOJOeMa, MAco-ner-
ronsoro arapa (30 r) u 0,1 muaukaropa. Muauxarop (Gpomrpesodo-
nalt 3eaeHWH, OpPOMKPe30oJOBHH KpacHHR HJAM HHJABCKHE rosayGoft)
pacripalor B crynke ¢ MITA no noayueHds oAHOPOAHOH MaccH. 3a-
TUM KOMIIOHEHTbl CMELHBAIOT, CTEPUJH3YIOT B aBTOKJaBe HPH AaB-
detnit 101 xTTa u cTepuALHO pa3nBalOT N0 HYaWTKaM.

Bepxuum cnoeM MoXeT CAyXHTh J06as cpeia, NMPATOAHAR MR
pocTa JHAOAHTHHeCKHX Oakrtepui. Bepxuu#i cnot crepuamsywor B
sproksaBe npH Aaeaedud 101 klla M cTCpHALHO BHAMBAKOT Ha 3a-
CThIBIUKA HHXKHHA oJIOH arapa. 3areM celOT CYCNCH3HH MHUKpPOOpra-
(H3MOB, cojAepKalluxcd B pazfaBaeHibIX TPpo6ax BOAH.

9.5. Y4ET MHKPOOPTAHH3MOB METOAOM NPOPAIIHBAHHA
MEMEPAHHLIX ©HJALTPOB HA ATAPHIOBAHHBIX CPEAAX

CymHocTs MeToZa 3akKalouaeTcd B TOM, 4TO NPo6H BoAM (00beM
J4BICHT OT THNA BOAOCME W CTENeHH ero sBTpodEKaUHH) GHALTPYIOT
nepes NPOKHNAYeHHble B AUCTHANHPOBaHHOR BoJe MeMOpaHHHE (GHALT-
put Ne | waH 3. 3atem (HABTPH CTEPUABHO PACKAALHBAKOT HA MO-
GePXHOCTH ATAPH30BAHHMX CpeA AAs NPOPAIUBAHHSA OCEBIUHX HA
prasTpax MuKpoopranHamos. [locne HHKyGauBH B TedeHHe 3J—>d
fne NOACYHTHIBAIOT ofllee KOJAHYECTBO KOJOHHH, BHIPOCWIMX Ha IO-
BePXHOCTH MeMOGpanHOro QuAbTpa.

[Mepea ynmoTpeGaenneM memGpanHele QUALTPH KHIATAT B BOJE B
revenHe 5—10 wmun. PuabTpH ¢ Aedextamu orGpaceigalor. Meran-
NHUECKHe HeTanH ¢uabrpa 3efiTila CTePHIH3YIOT ofXuranuem, obrte-
pEB IpemBapHTebHO 96 Y% -HHIM cIHPTOM.

IMopanox onepauufi Npy CTePUNN3AUHAH anmapata Jeditua:

1) pasoGpaTe anmapar,

2) nporepern BaTolt co cHPTOM H 00Keub NMOACTABKY W LH/AHHI-
pHueCKHE KOpTmyc,

3) nporepeTb BAaTOM CO CMHPTOM K obXKeub BOPOHKY, JEPXKa €€ 3a
pPe3HHOBYI0 npolKy,

4) NpPOKANHTH CETKY-MORNOKKY, YAEPXKHBAA ¢ NMHHIETOM,

5) BecTaBUTe OcHoBaHHe npubopa B Koaly DByHseHa, BAOXKHTD
NPOKANEHHYIO CeTKY, OGHICTPO TMOJOXHTE Ha CETOYKY DHHUETOM MEM-
OpavHbii QUABTP, YCTAHOBUTH LHJAHHAPHYECKHH KOPIyc H 3aBHHTHTH
COCAHHHTEILHYIO TaHKYy.
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Bee onepanuil BHIMOAHATE OHICTPO BOAH3H HAH 003 NJAZMeHEM ro-
peaxu.,

3arem npufop 3aKpHBAalOT KPHIWKOH. OTPOCTOK KO.A(H H3eHa
NPACOCAHHAIOT BAKYYMHBLIM LLTAHTOM K BaKYYMHOMY HAaco (PI.'IH
pacocy Kamonckoro) ® ordHabTpoBHBaloT npoly BOAH AQ' NOJIHOTC
yhanenua mnocaegHed. [IpuGop paszbupawor, GHALTP ¢ ALCEBIIHME
KAETKAMH H [JeTPHTOM BHHHM2IOT TPOKAJIEHHbLIM THHOETQM H THAL-
HOU YaCThi0 KIAAYT Ha arapH3OBaHHYI0 OnacTHUxy B udmky Ilerpu
Ha cpefy HYXKHOTO cocTaBa. B xamayio vauwiky yxnanwsaoT no 3—
4 ¢unvrpa. IMoche muxyGauun npu Ttemnepartype 27—30°C B Teue-
HHe 3—5 CYTOK YUHTHIBAIOT THCJAC NPOPOCUIKX KoaoHHi. Jlyyile 3To
IenaThb ¢ NOMOWLBIO HacToAbHOl aymH Tuna MBC-1.

9.6. ONIPEAENEHHE BPEMEHW FrEHEPAINNH BAKTEPHA
H NPOAYKUHH BAKTEPHAJTBHOHA BHOMACCH

Oana npeacrasnexus o6 HCTAHHOH NPOAYKUMH GHOMAacCH MHKPO-
CpraiM3MOB ¥ HX PONH B NPeBpalleHHH BelUleCTB B BOAOEME HaJlo
3HaTbL CKOPOCTHE HX Ha&pacTaHHA, OTMHPAaHAA H BbLIELaHHA 300M.TaHK-
TOHOM.

Onpeenesne BpeMeHH YABOGHHA YHCAenHOcTH Oakrepuil (Bpeme-
HH FeHepalWH) NPOH3BOAMTCA NPH HCHO/b30BaHHH METOAR, MpPeAno-
xenHoro A. C, PasymoBuM ans Gaktepnft, pactymux Ha MITA (rpym-
fia 3BTpodoB, HIH «canpoduTHEX> Oakrepuit), ¥ mMerona M. B. Hpa-
HOBA AN yyeTa ofmlero KoJHuecrsBa Oaktepufi B Bogoemax [2.6].
CylHOCTD MeTOJa COCTOMT B CAEAYIOIIEM.

ITpo6y Bozm, otofpanuyio Gatomerpom (1 A}, mepeHocAT B cTe-
punpHyio koafy. Or Hee orT6upaloT 10 MA B cTepHABHYIO NPOGHPKY
H NIpOBOAAT yYeT KoaHyecTBa OakTepHH NPSAMHM METONOM HAa MeMO-
panHbx ¢uabTpax (no Pasymony, cM. m 4.3). 500 Ma npoGu  BOAM
GHALTPYIOT B CTEPUJBHYIO KONOY depes HPOKHAAYEHHHIA MemOpau-
Huift GuAbTp Ne 6 (pa3Mepnl mop paBHHE 7 MKM) AJd ykajenus (puro-
# 30011aKTOHA, 200 MA OTOHIBTPOBAHHOH BOAL BHOCST B CTEPRIBHYIO
CKAAHKY ¢ NPHTepToH mpobxoll BMecTHMOCThIO oxoao 300 Ma u mo-
MellaloT ee B BoJoeM Ha 8 y Tak, 9TO0H YC/JAOBHST OCBELIEMHA ¥ TEM-
nepatypu Oblam 6au3kH K npEpomHeM. [lo OKOHYAHHH ONHTa H3
CKJSHKH oTOHpaloT numeTko#i Bogy (mo 10—20 ma)} B mpe mpoGHpxm.
B oany poGasasior (opmanmn. 3aTeM Body PHABIPYIOT uyepe3 memO-
PAHHH# (QHUILTP H OUPEACAANT YHCAO OAKTepHi NPAMBIM  METOLOM.
Hz sropofi nHneTkH AenawT BhiceB Ha MITA p vaimkn IlerpH.

Bpems renepauuy Gaxrepuit g (B uacax) paccuiThBaloT no ¢op-
uyne

. t1gL.8
E=TgB—1gp ’

rae b — 1cxofHoe udcao Gakrepud, B — KoaHyecTBO GaKkrepdit B KOH-
e OnuiTa, { — NPOAOJKATEABHOCTE OIIbITA, Y.

OnHoBpeMeHHO onpelensercd npoAaykuus Gakrepud. Has artoro
250 Ma HeduALTPOBAHHOR BOAL H3 TOr® }Ke OATOMETPA BLIACPKHBAIOT
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® TONCItie BpeMeHH { B MIACHTHYHBIX YCNOBHAX H 3aTeéM OUPeAEAsioT
iexoiyoe b’ U RoHeynoe B’ RoadyecTBO OakTepHii B ecTecTBeHHOA He-
{uaLTPOBAHHON BoJle BO BpeMdA ONBITA METOI10M NpAMOro cuera, Pac-
ner uacQBof NMPOAYKIHH 6akTepHaJbHOA Macchl NPOH3BOLAT No dop-
myse HMjuosa

LA Ly
\ Y= ?‘l-—*—t——-,
\\
FAC g — BpeMs TeHepamu, 4; [ — NpOAOAKUTENbHOCTL ONBITA, U.

9.7. OONPEAEAEHHE AECTPYKUHH OPTAHHYECKOIO BEIUIECTBA
KHCAOPOAHBIM METOAOM

9.7.1. Xopa, onpeaeneHHa AeCTPYKUHH
OPTraHHYeCKOro BEIIECTBA KHCAOPOAHBIM METOAOM

l. Boay Ana aHanu3a ¢ TOTO MJH MHOrO TOPH30HTA OTGHpaloT Ga-
TOMETPOM, H #3 KaXAOro 6aTOMETPa 3aNOJHSIOT YeThlpe CKAAHKH C
npuTepTRIMH Npobkamu {nuxkHoMmerpn) (o6vemom oT 50 1o 500 Ma B
JABIICHMOCTE OT TOPQHOCTH BOAOEMA). 3amoJjHeHHE CKIAHOK TIPOH3-
noasT yepes cudon. [1py 31oM pesnHoBHE TPYGKH ONYCKAaOT A0 AHA
CIISHKH H HAYHHAIOT 32NOAHATHL CKAAHKY, H3leras nonafaHds b npoby
NyspipbhkoB Bo3Ayxa. Ilepen sakpHBaHHeM CK/ASHKH Npo6koii caHBaOT
?/y o6’beMa BOJIEL

2. B IBYX nukHoMerpax cpasy nocje 3anosHeHus npoboR uccre-
Aycemoft BoAn 3adHKCHPOBATh KHCAOPOX. Hnf 3Toro OTKpHITh HpPOGKY
# aobasuth mo 1 ma 40 % -sHoro MnCly ¥ 32 %-soro NaOH 4 10 9%-
noro KI pacTBOpOB, 3aKpHTbL NPOGKY H TINATENBHO NepeMelnaTh CO-
AcpakHMOe (nyTem TepeBepThiBaHUSI cKAAHKH). [locae aroro momec-
THTL CKASHKY B TEMHOTY Ha | 4 AJs oTcTaMBaHMg ocajka (B caydae
HCOBDXOLHMOCTH 3a(HKCHPOBARHYI0 NPOOY MOMHO XPAHHTE B TeMHOTE
24—28 u).

3. OcTaBlrHecs fABe CKASHKH NOMEWAOT B TeMHMH MeIOK H UH-
KyGHpYyIOT B BofoeMe (Ha Toil ke rJy0HHe, ¢ KOTOPO# GBIIH 0TOGPAHE
npobBel BoAM, B caydae 6OAblIOH pasHHUL TEMACPATYP HNH B NMOBEDX-
NOCTHOM TOPH3OHTe MPH roMoTepMuu). Bpems HHKYOHpOBaHHS BHGH-
paercs HCXOAS M3 TeMICPATYPH BOAW H COAEPNaHHA OPraHAYECKOro
seutectBa B Hefi, Hanpumep, B 3BTpodHHX BoJoeMax epeMa HHKyOH-
posaHus Moxer Gury 6—12 4, a B MedoTpopHHX 12—24 waca. B Tou
cliynae, ecyiH TeMIepatypa BOAb odYeHh HH3Kasl, BPpeMs WHKYyOHpOBa-
HHST MOXeT GBITH 3HAYHTEABHO YBEJHUEHO.

4. Iocae SKCNOZHNIHH B CKASHKAX (HKCHPYIOT KHCJOPOA CIOCO-
B0OM, ONHCAHHBIM B II. 2.

5. Ilas ompezeneHHd KOHUEHTPAUHH KHCHOPOZA B KaXAYO CKIAH-
ky poGaphte 2 Ma 20 9% -Hoft H,SO,4 1 B36oarats ocagok. [locae noa-
MOIC PRCTBOPEHHS ocanka oToOpaTh nuneTkofi 50 MJ npoBul BOABI H
orturporats 0,02 %-eEbM pacTBopoM rHnocyandura NagS:0; e mpu-
CYTCTRHH | MJ1 CBeXenpHroTOBJAEHHOTO PACTBOPA KpaxmaJa.
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6. Tak Kax THTp rHNOCYAbLOHTA ¢ TeYEHHEM BPEMEHH H3IMEHAPTCH,
BBOAAT NONPABKY K K PACTBOPY THHOCYJ/b)HTA, NPUMEHAS TOUHQ NpH-
rorobieHinA 0,02 %-nmift pacreop KyCr:0;. Has onpemencnfs Ino-
nganxn B OTORAEHYK KOMOY ZobapasioT 2 Ma KI, 3 ua H,SO4, sartem

ma 0,02 u pacreopa KoCr:07 M OTTHTPOBHIBAIOT IunoCyb(HTOM
B NPHCYTCTBHH KpaxMana B KauecTBe HHAUKATOPA. I'lonp BKYy pac-
CHHTHBAIT N0 PopMye

2K, Cr.0; /
7 Nays.0z * f
!
rue m — KONKHuecTBO (MJ) IHOOcyAnduTa, NoWeAllee Ha THTPOBaHHe,
20 — B MM.
7. PacueT KOHUEHTPALHH KMcJOpoAa (Mr/a) npopomsar mo dop-
Myae

K=

n-K-0,08. 100D
Op=—F—,
rae K —nonpaeska K THTPY MEINOCYAbQHTA, # — KOJIHYECTBO (M) THO-
cyaraTa, molleAmero Ha THTPOBAHHE, H.-— HOPMAJBHOCTh THOCY/Ib-
¢ura, 8 — sxpHBaACHTHAS Macca KHCAOPOAR, — obbeM THTPHPO-
BaHHoH npo6u, 1000 — nepecuer Ha 1 A npoGuL

9.7.2. OdopmieHne pe3yALTaTOB

[Torpe6nenie KHCNOpoJa Ha AECTDYKUHMOHHHE NPOUECCH Pacca-
THBaerca no GopMyne

On = On - O'r:

rie Oy — AecTPYKHESA oOpraHmveckoro BemtectBa, Mr Op/(n-cyT):
Og — Hcxoproe cozep:Kanue kucaopoga B npobe Hy0, Mr Og/n; O —
COACPKaHHE KHeaopoda B npode BOAW NOCHe HHKYOHpOBAaHHA B pac-
4eTe HA CYTRH, MT Oz /1.

PesynpTaTil MOr'yT GhiTh NEPECUHTAHH HA €AMHAUB Yriaepoja, ecal
y4ecTh, YTO0 Ha KaXAHA MUAJIHrpaMM norpebaeHHoro B npotecce do-
TOCHHTe3a yraepoaa Buigenderces 2,7 mr Og.

MPABOPLH ¥ OBOPYNOBAHHE

. ABTOKZaB.

. Cymuapheifi mxad Ka TeMnepatypy 200 °C.

Bech TexunuecKue.

CyMKa-XxonogHALHEK,

MHKPOCKOH ¢ KMMEPCHOHHHM OG'beKTHBOM H OCBETHTENEM.
. Bythinounuit 6aTomerp.

. TepMomeTph Aa8 TemnepaTyph fo 300 °C.

. TepMomeTpH 1ns TeMnepatyph no 50 °C B onpase.
. PHALTPOBANILHAA YCTAHOBKA.

. CnupToBas UM rasoBas ropefika.

11. HlraTtuBb Ang npobHPOK.
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14, Ey'm.um LJist orfopa npob obpeMonm 100—200 ma.
wxH Merpn,

14. l'l OHPXH cpeaHHe.

I5. Koabu obbeMom 0,2, 0,5, 1 n 2 1.

16, Nunegry rpagyupoBaHAbie o6beMoM 1 H 2 Ma,

7. Muan rpaiyHpoBaHHbE ofbeMoM D B 10 Ma.

I8, TIpepmeTHEle CTEKNA,

1. MemGpannele GpuabTPLL,

20, K10BeTh! 5MaHPOBAHHHE,

21, Beapa smanuporanutie o6pemom 2—5 .

22, KacTplosiH sMaAHpoRaHHHE 06heMoM 2—5 a1,

43, Tasm,

24. TluHHeT, cKaJbleb, HOXHHIIBI.

45, Bara.

2G, Mapasa.

27, GuapTpoBanbHAs GyMara.

28. OGeprounasn GyMara.

29. [lanapocHas Gymara Anf MHIETOK.

30. Wnarar.

31. Kapangamu nmo crexiy.

42. AMMepcHOHHO® MAcCJO,

33. Msco-nenToHHHK arap (rotosoift),

4. Arap-arap.

35, Mschnie GyaboHHBe KyOHKH (npu otcyrcTBur MIIA).
36. Msco Ges xupa (NpH OTCYTCTBHYU rotoeoro MIIA).
37. Tlenton.

38. DpurposuH.

49. Mucrnnnupopanuas soaa.

40. Coupr.

I'aasa 10. METOJABI H3YYEHH S
BLICHIEH BOOHOHA PACTHTEJIbLHOCTH

BaxXHoe MeCTO B KOHTPOJe KAaueCTB2 BOJL 3aHAMAKT HAGMIOZEHHST
38 COCTOSIHMeM BHICHIEH BOAHOM PACTHTENHLHOCTH, KOTOPaf YyTKO pe-
arHpPyeT HAa H3MEHeHHe OKpyKaoulefl cpepbl; Tak, OPH 3arpa3HEeHUM
BOJAOEMOB H3MEHSEeTCsl BAAOBOH cocraB, 6uoMacca W NpOAYKUMA -
TOICHO3a, BO3HHKAIOT MopdoaorHyeckue aHOMAJIHH, NPOHCXCAUT CMe-
la 3nHduKaTopoB. OTCIOAA LNpH KOHTPOJE KauecTB2 BOAM H ACHHEIX
orjaoXeHHA ocofoe BHHMaHHEe YAesnseTCHd BHAOBOMY COCTaBY Bhiclueft
10,0 PacTHTENBHOCTH, ee OOHMHIO, (HTOMacce, KH3HEHHOCTH, aHO-
M3JHAM, NPOAO/KHTENLHOCTH (eHO(a3 H NMPOEKTHBHOMY TOKPHITHIO:
{1]. 3uauenue Bbicwed BOJHOA PACTHTEJLHOCTH OUEHb BEJHKO NPH
PEKOrHOCHHPOBOTHOM T'HAPOGHOMNOTHYECKOM OCMOTPE BOAHBIX OGBeK.
TOB, MPOBOAHMOM C U€AbK) SKOJOTHYECKH OfOCHOBAHHOTO pasMelle-
HHA NOCTOAHHBX NYHKTOB KOHTPOASA 3arpssHenus [2].
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[Ipuctymas X DEKOTHOCUMPOBOYHOMY H CHAPOSHOJIOrHYeCKOMYy 00-
C/€OBAHHIO BOAOEMA HJH BOAOTOKA HCCJIEAOBATeNh Npexae;/ Beero
Ao/DKeH ofpalllaTh BIIMMAHHE Ha BOAHHE DACTEHHs, KOTOpb¢ JHGo
BO3BMUIAIOTCH HAJ BOAOH, OKOHTYPHB2s Oepera HenpepwBHOH W/
npepoulBHCTON ToJI0CO# pasauumnofl LWHMPHE, JHG0 NMPOHH3LIFAKT TOJ-
my BoAbl. BupHMHe riasom seleHbie PacTeHHA NOJTYUMAH Ha3BaHHe
«MakpodHuThi». HepeAko 9TOT TEPMHH OTOKAECTBIACTCA € MOHATHEM
«BHCIIHE BOAHHE pacTeHHs» Ho 370 He coBceM TOYHO,/TaK KaK K
MakpoduraM, HapsALy ¢ HBETKOBHIMH H BBHICLIHMH CIOPOBLIMH pacTe-
HHSMH, OTHOCATCHA H X4POBHIE BOLOPOCHH.

Boaxuie pacreHns H o0Gpa3cBaHHBIE HMH TPYNNHPOBKY B HAcros-
[ee BpeMs NPHBJAEKAOT K cefe MOBLIIEHHOE BHHMAHHE IIMPOKOTO
Kpyra ucclefoBaTeNled B CBA3H C YCH/JIHMBAIOWHMCH MPOLECCOM IBT-
popHpOBaHHA BOJACEMOB B KAayecTBe HCTOYHHKA OPraHHYECKOro EBelle-
CTBAa JAAA CEJBCKOTO H PHIOHOrO X03ficTBa U AJA NPOMBILJEHHHX
ue.ied,

Cpocobpasne yc/OBHR Da3BHTHA Makpo(HTOB B BOLZHOH cpepe
satpyauser ux uayuenue. [Jo 3Toll npHuMHe KpaTKOH XapakTepHCTH-
K€ OCHOBHHX ocOOeHHOCTell Da3BHTHA BOAHHIX pacTeHHA ¥ CTPOeHHHA
HX COOOLIECTB H ONHCAHHIO OCHOBHHWX METOROB HM3yUCHHH BOjHOR pa-
CTHTEJbHOCTH U NOCBfIleHAa HACTOALla® FaaBa. KpoMme TOro, B IIpH-
noxennu 28 paMa xapakTepHcTHKa HanGodee  pacHpOCTPAHEHHBIX
BOAHBIX pacTendil. Bosnee moApo6HO ¢ MeTOAMKOA TOJAEROrO H3YuelHs
BOJAHLIX PacTeHHHA H 000OlicHHA COOPAHHHIX MAaTePHAJNOB MOXHO MO-
sHakoMuTbcs B Keure B. M. Kataucko# [18).

10.1. BHOJAOTHYECKHE OCOBEHHOCTH
BbICUIHX BOAHBX PACTEHHA

10.1.1. 3xonoro-GHoaornucckie rpynnsi (6Homopdu)

ITpH u3yYeHHH DaCTHTEJILHOCTH BONOEMOB HCC/AEfOBATENb HMEET
AeJI0 ¢ PAcTeHHAMH, PA3HBIMH 110 9KOJOTHH NO OTHOLUEHHIO K BOAHO-
My ¢akTopy: THAPOQHTAMK — HACTOSIIHMH BOOHLIMH  PACTEHHAMH,
MOAHOCTLIO UAH GoJbilell cBOefl YacTbIO NOTPYXKEHHHIMH B BOZLY, THF-
poduTaMH— pacTeHHAMH H30HITOYHOTO YBJAXKHEHHR —H  Mesopura-
MH — pacTeHdAMN HOCTaTOYHOro {cpeaHero) yBaaxkneuusa. [lepe-
XOAHOH TpPYNIOR MeXJy HHMH SBJAAIOTCA THAPOTHIPOBHTH — BOAHO-
onoTubie (3eMHOBOAMbBIE) pacTeHus, HIH reaoduTtel. OHH sanMMaioT
KaK BORHHIE, TRK M YBJAXKHEHHHEe MecToOGHTAHHA Ha Geperax.

BaaromoGuBHe pacTenHs — FHIPOOHTH, a 4acTo H Mesorurpods-
TH — ABAAIOTCH OOBLIMHBIMH KOMIIOHEHTZMH DACTHTENLHHX COOGIIECTB
npubpexkHofl 30HH., OHH LIHPOKO Pa3BHTH Ha O3EPHHIX CH/IaBHHAX,
Ha 3a6070YeHHBIX H CHJABHO YBJAMKHEHHMX (MOKPHIX) HH3MEHULX
yuacTkax Oeperos, rie AHHHA ype3a BOJAb gacro ObiBaeT HedACHA, HA
KOUKAX HAH B Bofe Ha HeQonpuiof PayGuHe cpedH 3apociaed pacTH-
TeabHOCTH y Oepera. Hexortopele H3 rHrpodHTos, Kax, HalpHMep:
oMeXRHHK BoAsHo# (Oenanthe aquatica), mapenp Mopckolt {(Rumex
maritimus), nekorophe ocoku (Carex rostrata, C. vesicaria), Xay6-
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nexaMuiul Mopckoft (Bolboschoenus maritimus) o6pa3yioT B BOIHBIX
yoaonhsix Xopollo BHIpaXeHHble yeToHuUMBHE LEeHO3H, CylecTBYIOLIHe
JASITOBNCMCHRO B BOJE.

Bo dYyope BonoeMoB H BoAOTOKOB CoBerTckoro Coia HaCYHTHBR-
¢ren Goake 200 BEAOB BLICIIHX BOAHBIX pacrenuit. K duiope pojgoe-
MOB CeAYeT OTHOCHTh HacToflllHe BOAHbIE pPacTeHHA — FHAPOQHTEHI,
nudIl0-60JM0THEE  (3eMHOBORHLIE) pacTeHIs, relodHTH, NOCTOAHIG
pacTyulde B! BoAe, H TC H3 BIATOMIOCIBHX pacTeHHRt — FUTPOGHTOB,
KOTOpbie OGHTRIOT cpely 3apocdeil resiohHTOB, B NPHYPe3oBOH mo.0-~
ve DOJOEMOB, Ha CAJMAaBHHAX, MOKPHX H 3a6oloueHHBX Geperax BojO-
vMoB HaH B Boje. K coGerBeHHO BOAHONM (iope Kakoro-au6o sojioeMa
OTHOCATCA TOJBKO THAPOMHTH, redoPHTH H Te H3 CHIPODHTOB, KOTO-
pHC B BOZE JAK0T YCTOHUHBBIE JWIHTENLHO CYNIECTBYIOIIHE TPYIIIH-
POBKH.

B ofmem cnucke ¢aopu BORoeMa HeoGX0AMMO HMeTh ABA pa3je-
»8 (cmucka): cmUcoK BOAHOH ¢(.OpBI BOAOEMA ¥ CIHCOK €ro THrpo-
(puanHOH paops.

Boaxue pacTeHMs SBAAIOTCA BTOPHYHOBORHBIMH OPrasHU3MaMH —
NPHCIOCOOUBUIHMHCS K KH3HH B BOAHOH cpefe HA3eMHHMHM pacTe-
nusiMu. BHILI HX OTHOCATCH K CaMelM pasHoo0pasHeiM H OTHajeH-
LM JPYr OT Apyra cemeficTBaM. DOJNBUIMHCTBO H3 HMX IIHPOKO pac-
IPOCTPaHERH, & HEKOTOPHE MOYTH KOCMOMOJHTATH HJIM KOCMOMOJH-
Th. B oCHOBHOM 3T0 KOpPHEBHIIHBIE MHOTOIETIHKH, OTIHUAIOIHECH
NOCTATOYHO INMPOKOH 3KoNOTHYUECKOR aMIAHTYIOH, MOTYUIHe pactd &
caMblX paspoofpasHuLIX M KpPaHHHX YCJAOBHAX, CIOCOOHBiE XHTH Kak
B 1PECHBIX, TAK M B COJNOHOBATHIX BORaX, B BOAHON cpefle M B BHAe
naszeMHux opm, Gosee HAH MeHee AJHTENLHOE BPEMS CYMWIECTBOBATE.
na cyue, ga chphix Mecrtax. OZHOMETHMX BHAOB CPeAH BOAHEIX pa-.
creHH cpaBHUTELHO Heloabiwoe uHca0. BoOAbLIAHCTBEG BOAHHX pa-
¢TeHHil uBeTeT H NNOJOHOCHT Haj BomOl. PacTeHn#, y KOTOPHIX OBETLI
H RJIOAL DA3BHBAIOTCA MOj BOROH, Hemuoro. Kpome reHepaTHBHOIO
cnocofa pa3MHOXeHUA, YacTo NOAABJEHHOTO, Y HHX WIHPOKO PA3BHTO
BETeTATHBHOe pasMHOMeHHe NpH NOMOWIA KopHeBHI, vyacTefl cred-
ned, mouek # T. K. HekoTopHe H3 HHX PasMHOMAIOTCA TOJBLKO BEre-
TATHBHEIM NYTEM.

Boanwwie pactenmss no mopdonornueckuM {(dopmam pocTa) ¥ 3KO-
MOPO-GHONOTHIECKHM OCOOEHHOCTAM, BLIPACOTABLIHMCH ¥ HUX B MpoO-
(ecce NMPHENOCOGNEHUA K XKH3HH B BOAHOH cpeie, o0BeAHNAKTCS B
caelyIONHe SKoJorHueckue THNH [39, 40, 44].

I'uapoQuTH — HACTOAILHE BOJAHHIE pPaCTeHHA

1. Torpy*eHHHe B BORY paCT€HHS — FHAPOGUTH MOTPYHEHHEE.

A, TToHOCTBIO MOTPYXKEHHEE B BOAY (HMCTHHHO BOZHLIE) pac-
TeHHs, Bech UHKJ DAasBHTHA OHM INPOXOAAT B BOAe. K HAM OTHO-
caTed:

4} MOJHOCTBIO NOTpY)XeHHBle HEYKOpeHAIolmuecs, B3BeLIeHHLe
(nnaBalolHe) B ToJlle BOABE — BHALI porosucTHHKoB (Ceratophyl-
fum) u mpyrue;
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0) NOJHOCTLIO  TOIPYMKEHHHE  YKOPEHSIOLIHECS — BUJIbI / Has
(Nejas), nonywmnrukos (Isoeies) n gpyrue. /

B, [orpyxkeursie B Bogy ¢ BO3IYIIHbIMH renepa’mBHHM?’ opraHa-
MH (HOYTH NOrpyXeHHbiC) PACTEHHS:

4) DOTPYXEHHEIE HEYKOPEHAIQIIHECH, B3BelleHHHE (n,u{analomue)
B TOJlUEe BOAW — BUAH nyswipuarok (Ulricularia) n IpYTHE;

6) norpyeHHHe YKOPEHAIOLIAeCA C Pas3fNHUHOA MOIIHOCTbIO KOpHe-
Bofl cHCTeMH (Y HEKOTOPhIX WHOTAAa He pasBuBaome#cs) — BHAH
paector (Potamogeton), ypyrelt (Myriophylium), ac6eana Hopr-
manHa (Lobelia dorimanna) u ppyrse.

2. TlnaBaolHe Ha NOBEPXHOCTH BOAH  PacTeHHS — FHAPOGUTH
1J12BAKOIIHE,

A. CpofosHo mnJaBalollye HeyKOopeHAlomuecs — BOAoKpac (Hyd-
rocharis morsus-range), packa Manenbkas (Lemna minor), camh-
BuHHA nnapaiomtas (Salvinia natans) w apyrae.

B. C naaBaiOllMMH JHCTBAMH, YKOPEHAIOUHECH — BUAW KyOHILIEK
(Nuphar), wkypmunnok (Nymphaea), pirect naapawowmui (Polamoge-
fon natans), crpenosucT naapalowult (Sagittaria natans) g npyrue.

TMorpyxeHHble H NABaOUIHE HEYKOPEHSIOHNIHECH pacTeHHs Oblpa-
10T NPHKpeNlJeHbl K cyScTpaTy B Tex CAyvasX, KOPA2 HEKHUe YacTH
crefbet MAH BOAHHX KOpHell ONYCKAOTCH B PHIXJYIO HAOBYIO TOJILY
JAHa BOJOEMA.

FenodutH (ruaporurpodHTH) — BOAHC-GOMOTHHE,
3eMHOBOAHBE PACTEHHA

HagpoaHbie pacTeHMs ¢ MNOZHHMAIOWHUMHCA (BO3ZBBILIAOIUMHCS,
BHICTABJAIOWMHMUCH) HaJ NOBEPXHOCTLIO BOALI CTEOAAMH K JIMCTbAMH,
YKOpeHAIHeC — TPOCTHUK OOHKHOBeHHBIH (Phragmites australis),
TpocTANKA oOBcanHueBas (Scolochloa festucacea), xmom peunoii
(Equisetum fluviatile), cycak sontuunwmit (Bulomus umbellatus),
BHAK porozos (Typha), xamuima (Scirpus), exeroncsuuxa (Spar-
ganium), crpenonucra (Sagittaria), yactyxu (Alisma) u apyrue.
OHY yCNEeWHO CYLUIeCTBYIOT H NMPOXOAAT NOJAHBIH [HKJ Pa3BUTHA Kak
B BOAe, TAK H HA BJAaXHHX MecTooOUTaHHAX Ha OeperaX BOJOEMOB.

Peskoff rpaHuns Mexny THFPOMHTAMH U TFHAPOQHTAMH, A TaKKe
MeXJy NOrPY:KeHHHIMH, NJ4BAKOIUMH H BO3BbIMAIIIHMHCA pacTe-
HuaMYy HeT, CYLIECTBYET MHOTO NEPEXOAHBIX (OPM.

B pa6orax, cBA3aHHBIX ¢ NPAKTHUECKEMH 3ajayaMH — MejHopa-
uHeH, pHIGOBOXCTBOM, OXOTHHYLHM XO3AHCTBOM H T. A., AOBOJLHO Ya-
CTO BCTpeuaerTcA pasfieleHve BOXHLIX pacTeHHR Ha JKecTKHe H MATKHE
(kecTkasg ¥ MATKas DPACTHTENAbHOCTb). K ZKeCTKHM paCTEHMAM OTHO-
CAT IMIABHKM 006pa3oM HajBoZHble BHAH, HMelouiHe Oo.pliel 4acTobio
rpyOnie ctefin, Takne, Kak TpocTHuK (Phragmites), porosu (Typha),
kaMuill {Scirpus) ¥ Ap., a8 K MATKHM — NAaBalollle, ¢ IMABRIOWAMH
JHCTHAMH H NOrPyXKeHHblE DAcTeHHA ¢ MATKHUMH JIETKO THYUIMMHCS
cTe6aaMy: BUAM paectoB (Pofamogeton), ypyredt (Myriophylium),
KYBILHHOK (Nympgaea), Ky6muwek (Nuphar) u apyrue.

TIpn HA3PaHHH 3KOJOTHYUECKHX [PYNN BOAHBIX PACTEHHA MHOTAA
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yioTpeQasioTcs TePMHHI: NOABOAHHE, HaBOAHHe, NaiBoiHble. Tep-
MINW 3TH KOPOTKHE, BHPasHTeNbHHE, HO GyAyuu ONH3KHMH MO CO3-
#y'NI0, NPH ONMHCAHHHM, MepeleyaTke W NeyaTs 4acTo nyraioTes. Ha-
HpHMEp, B HABOAHBIE MOMAZANT HaABOAMHE, H HaobGopor. Taxme cny-
unl @ AMTEPATYPE OTMeYeHB.

10.1.2. PacnpefencHue PACTHTEABHOCTH B BOROEMAX

Cocrap, crencHb PasBHTHA H pasMelleHHe PacTHTEAbHOCTH B BO-
AueMe 00yCNOBJIHBAIOTCA HEOJIHOPOAHOCTBIO IKOJNOTHUECKHX YCJOBHH
[H3IBYHBIX ero dacTed H NONUHHAIOTCH ONpENCACHHBIM SaKOHOMep-
hnersrm. HanGonee BaXHHMH yCnoBHAMHE (daxTopamu), onpeaesio-
HMH UAJHYHE, COCTAB H CYUIecTBOBAHHE DACTHTEJNLHOCTH B ecTecT-
WTBIX ¥ HCKYCCTBEHHBIX 03€POBHAHBIX BOAOCMAaX Pa3HBIX reorpadu-
NeCKHX 30H, MOXHO CYMTATh CAehylomHe: MOpgosorugeckie ocobeH-
HuCTH BOAOEMOB (paaMephi, ray6iiHa, B BOAOXpaHHIMINAX — PA3MEPH
it FAyGHHY O3€POBHAHOH 4YacTH, H3pE3aHHOCTL 6GeperoB — HadH4yHe
LLIHBOB H 3alUMILEeHHBIX MECT, HaJH4HC MENKOBOAIBX YJacTKOE ¢
tayOnnofi 2,0—3 M, KPyTHSHa YKJIOHOB AHa), ONTHUECKHE CBOWCTBA
AOHBIX Mace (NPO3PayHOCTh H HBET BOALI), HHHAMHuecKHe (PAKTOPH
(kone6anna yYpOBEA, BOAHONPHOOHHAEA AECATENBHOCTH, TEUEHHA), XH-
milneckue (GakTOpel (XMMHYECKHH COCTaB BOAH, CO/AEpKaHHe GHoreH-
HLEX 3JICMEHTOB, KOHUEHTPaumua Bofopoanbx wonos {pH), razossifi
peXHM), JOHHEIE OTROMEHHR (MeXaHHWeCKHH H XHMHUCCKHH COCTa-
B}, TeMneparypa BOAM, CTeNeHe MPOTOYHOCTH BOAOEMa, 3aTeHeH-
noctb (0GaeceHHOCTh) Gepero W apyre. Ias dopMupoBanus pacT-
TCABHOCTH BOAOXPAHUJHIL BaXKHOE 3HAYEHHE HMeeT HalH4YHe 3aYaTKOB
KOHOR PACTHTeNRHOCTH Ha 3aJHTOH BOAOH TepPPHTODHH, KoyiebaHne
¢r0 YPOBHA ¥ BpeMsa cpaborku. Bosblloe BAHSHHE Ha PacTHTENLHOCTh
ROJOEMOB OKZ3BIRAeT TAKXKe [CATEeNBHOCTE YeNoBeka, B ocobeHHOCTH
J4TPESHCHHE CTOKEMM Ppa3jHYHOrO pPOAZ MNPOH3BOACTB, XHMH3aLUA
JICCHOH DNPOMBIMJIEHHOCTH H CE&JBLCKOTO  XO3fHCTBA, CTPOHTENLCTBO
AHBOTHOBOAUECKHX KOMIIEKCOB BOJIHM3H BOLOEMOB H Ha HX Oeperax.
Ha yxaszanuoe 0GCTOATENLCTBO B HACTOALOEe BPeMSI HeoGXOAHMO 06-
pallaTh caMOE NMPHCTAJILHOE BHHMaHHE NPH MCCACHOBAaHHNX, H CTpe-
MHTBCH BHIABAATL PACTEHHS-HHAMKATOPH H Co06LIECTBA-HHAHKATOPH,
yKa3biBAIOLIHE Ha TY HJAH HHYIO CTeNeHb 3arpasHeHHs HJH aRTpono-
reHnoro sTpodHpoBalua BogoeMa,

Huxe xpaTKo paccMaTpHBaeTCd BAHSHHE, OKa3biBaeMoe HEeKOTO-
PHIMH H3 BHILcNepedHcACHHLX (rakTopoB Ha pacnpefeneHde U op-
MHPOBAaHHE PACTHTENBHOCTH B BOAOEMAX.

Crenedb sapacTaHHAd BOJOEMOB BO MHOIOM 3aBHCHT OT MX MOD-
¢donoruu, [locTaTouHo OJaronNpHATHHE YCIOBHA ANA Da3sBHTHA BOJ-
o PACTHTENLHOCTH CO3ARIOTCH NOUTH BCerAa B HeGOJIhUIMX MENKo-
BOAHLIX BOZOEMaX H B KPYNHBIX, KOTOphble OGJafalT CHJIbHO HU3pe-
J8HMBIME OeperaMy ¢ 3ajMBaMH H 3aTHLIHHMH MECTaMM, WHPOKo#
NOAOCOH 3alIHUIEHHEIX OT BeTpa H BOJIHCHHS MeJKOBOAHON H oTiorok
JHTOPAJNLIC C NMOCTENCHHHM HapacTaHHeMm FAYOHHH ot Gepera. Box-
NOH PAacTHTENLHOCTH B HHX OOHIYHO OniBaeT MHoro. HeGnarompusrTHu
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YCIOBHsL I/ NOCENEHHs M CYLIECTBOBAHHA PAcTEHHR B KPYIHBIX, &
TakKe I B HeGOJBIHX IMYGOKHX BOAOEMAX, KOTOPHE HMEOT OTKPL-
Thle caaboH3pesaHHble Oepera, y3kylo MNoJOcy JHTOpAAH H KPYThiC
YKJIOHH AHA ot Gepera.

Ha mopdonoruio BoZoeMOR Heo0x0AHMO Bcerda ofipauiath ocofoc
BHHMAHUE IIPH NPOTHO3HPOBAHHH 3aPACTAHHA CYHIECTBYIOLIHX H BHOBL
COOpYaeMblX BOJ0EMOB — BOMOXPARHHUIHI, NPYAOB, KaHAJAOB H APY-
rnx BoAinx ofbekToB. TakHe MPOrHO3HW CTPOATCS NPEHKAE BCErO [a
anaause Mopdonoruyeckux ocoleHHOCTeH BOROEMA.

Or npo3spauHOCTH # 1BeTa BOAH 3aBHCHT KOJIMYECTBO H KadecTBO
TMPOHNKAIOWHX B [AyOb BOJHOH MAaCCHl CBETOBBIX Jiy4ed, Heo6XopH-
MBIX AAS HOPMAJIBHOH MKU3HedeATeJbHocTH pactennid, IayGuHa, Ha
KOTOPYI pacnpocTPaHAIOTCA PACTEHHS, 3aBHCHT OT IJIyGHHHM  npo-
HHKHOBEHHA cBeT4. TaKie BHAE reloHTOB, KAK TPOCTHHK, POTO3 ya3-
koancTHuB (Typha angustifolia), TPocTAHKA OBCANMUEBAR B BOIOe-
Max OGHYHO PacTyT He raybmxe 2—25 M, Hioraa 3 M. Pacrenms,
HEeBHICOKO NOAHHMAMOIKECH HaX BOJAOH, — CTPENOJHCT CTPCIOJHCT-
unft (Sagitiaria sagittifolia), wactyxa nogopoxuukosas (Alisma
planiego-aquatica), BUOL €XeroJoBHUKa (Sparganium) — oGHTa-
10T, KaK fpaBuno, y Geperor Ha raybunax no 1 m. Kopensmmecs pa-
CTEHHS, MMeOU(HE NAABalolHe Ha MOBEPXHOCTH BOAH JIICTBA — KYB-
wHHEKa yuctobenaa (Nymphaea candida), gyGuiuka kentaa (Nup-
har lutea), paect niaapaiowuii, ropey 3emHoBogubll (Polygonum
amphibium [. aguaticus) — W UOrpyX<eHHHE B BOAY, LUBETYLHe Haj
Bofoft — paect Gaecrawu® (Potamogeton [ucens), paecr creGae-
obvemmownit (P. perfoliatus)', ypyTs «konccowaa (Myriophylium
spicatum) — B BOAOeMax c JOCTATOYHO BLICOKON MPO3PAYHOCTRIO BO-
AW B Macce 3axoisT B Bouy He rayOxe 3—4 M, B 0ocoBeHHOCTH nep-
Bele. TO e OTHOCHTCA I K PACTCHHAM, UBETYIIHM H NAOJOHOCHLIAM
nox BojaOf — poroJHcTHHRY norpyxenHomy (Cerafophyllium demer-
sum), nonywsHky osepHoMy (Isoetes lacustris) —u pas3mHoxaio-
IHMCA TOJABKO BETeTATHBHBIM NyTeM — 3jofee KaHaacko#t (Elodea
canadensis). B oTReAbHHX CaydasiXx MOAYIMHHK H 9/0HeA CIYCKa-
TCA Ha ray6uan a0 8—12 M, a xapoeHe BojopocaH—ac 30 M. B
BOAOEMAX ¢ HH3KOR TpPO3PaYHOCTHI0 BOALI IMOrPYKEHHBE pPacTeHHd
AOMTH OTCYTCTBYIOT. C mpO3pPavHOCThIC BOAM B CHJABHON CTeNeHA
ceazano dJacpHcTHIecKOoe pasHoofpasHe MakpodHTOB B BOAOEME, CO-
CT4B BHAOB MO 3KOMOTHUECKHM IpynmaM 4 B [EPBYI0 Ouepellb COCTaB
TPYHNE NOTPYXKEHHHX B Boay pacrerdil. YUem npospayree » Boace-
Max Boaa, TeM Gorawe ux (paopa H pasHooOpasHee pacTHTENbHbIE
coofHlecTBa.

YBenuuende TPOOHH BOOHBIX Macc H aHTPONOreHHOro 3BTPOdHpO-
BaHUA BOJOEMOB NMPHBOANT K NOABJEHHIO B HMX PAAa OTCYTCTBOBAB-
IUHX paHee BHAOB NJIABARIOLIMX PacTeHHA, a B HEKOTOPHX CAyuadx H
K AX 06H/IBHOMY Pa3BHTHIO.

Y Geperos ray0okHX BOJOEMOB B 3aBHCHMOCTH OT KPYTH3HH YK-
JIOHOB AH2 (c GHICTPHM MJH NOCTENEHHHIM HapacTaHHeM TMyOHHL! OT

! Yacto HaskBacTCR «PAECT NPOHICHHOAHCTHEIAS,
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tnperd} H O COCTABA AGHHHIX OTROXKEHHH PACTEHHS PacnpeAeisioTed B
SuOLINIUECKOM PAAY B ONpPeAe eHHOHR MOCAeA0BATE/ILHOCTH — 30HAL-
nee Pl MOsACAMH, IO CTENelHH ﬂpHCl‘lOCOﬁ..‘IEHHOCTH K 2KH3HH Ha pas-
(LY I'leGHHaX npH pa3fbiX YCJIOBHﬁX OCBCIUEHHOCTH N Ha pasHbIX
HiB X OTAOKeHHAX.

V' Geperos RojaoeMoB NpH GJarONpHATHEIX AJA XH3HH PacTeHHH
YeAOBHAX B 3aBUCHMOCTH OT TAYOSHHBI PazHualoTes HATL 30H (M0fA-
vbIl) pacTHTenbHocTH. Kaxnas M3 HHX choXeHa coofllecTBaMH (H
GHCIBITMA 0CO0AMHE) XapakTepHbX AJdA Hee PAA0B. 30HL ({modca)
[CTHTENRHOCTU PacnoiaraKdTea B BOAOGCMAX HHIXKE ypesa BOAM B
uanpasierun or Gepera B caenyiollem nopaaxe (puc. 10.1).

Pae. 10.1. Cxema soHaibHoro pacnpeleneHHs BONBOH pacTHTeJbHOCTH ¥ Oe-
pera BooceMa.
JoHs (nofRca): f — HUSKHA HABIBOLHEMX pacTeHHA (ocoKH, XBOML); 2 — BHICOKMX HANBOS-
HEIX PACTCHUA (TPOCTHHK, EAMEL); § = pacTeHul ¢ IIABAKOULEME AHCTBAMEA (KYBLINHKIL
KYOHINKH); 4 = BBICOKUX DOTPFHCHUNX pacTenpll (WHpOEOAHCTHHE DAECTH, YPYTH);
5 — HH3KUX NOTPYIMEHHLX DacCTEHHH.

3ona (mosic) cooblIECTE HH3KHX U CPelHEBHCOKHX HAABOAHLIX
pacTeHU# 3aHHMAeT OPOCTPAHCTBO OT ype3a BOAH A0 raybuH 0,5—
0,75 M. B caoxedHn ee yyacrByloT coobuiecTBa (3apocad) xBowa
PCHHOrO, PasAHYHEBIX BRIOB OCOK, €XKErOJOBHHKOB, CTPENOJHCTa, Ya-
CTYXHM, ¢ycaka M APYTHX BOAHO-00JOTHBIX DacTeHHH BTOPOH M TPETh-
of BenHuyHHbl, B 9T0H 30He HepelKo (PHCYTCTBYIOT TUIPOGHTHI.

3oHa cOOOIIECTB BHICOKHX HAABOAHBX pacTCHHA pPacnpOCTpaHSer-
o 10 raybuan 1,6—2 M. Oag "ee THouuHH coofiectBa (3apocau)
TPOCTHHK&, POro30B, KaMHILIA o3epHoro (Scirpus lacustris), 1po-
CTAHKH OBCAHUUEBOH H APYIHX resodUTOB Nepeoil BeAHUHHLL

3ona coobLIECTB IIBAIOIMIMX PacTeHHM pacnofaraercs y Kpas
JOMbl BBICOKHX HAJABOAHBIX pacTeHMH (cO CTOPOHE OTKPHITOrO 3epKa-
na poaoema) no raySuHel okoao 2,5—3 M. IlnA Hee XapakTepHH co-
ofilecTBa KyOHlIlleK, KyBUHHOK, PAGCTa IJABAlOWEro W IApyrie.

30ra coofliecTB BHCOKHX NOTPYMEHHLIX PacTeHHHd pacnofaraercs
vedef 3a mpegbiaymed xo ray6mHer 3—3,5 M. DTa soHa caaraercs
cooflllecTBAMH KDPYNHBLIX pAecToB— paecra Oiecrdaulero, p. crefae-
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ofbeMiionlero, a Takxe ypyTH Konocosodi (Myriophyllum spica-
tumg H APYTHX NOTPYKEHHHX PacTeHHH.

OHA HMSKHX (DNPUAOHHBIX) NOIPyKeHHEIX PACTEHHH NPOCTHPaA-
eTcd A0 HHXHeR! TpaHHUN PpAacnpocTPaHeHHs pacTHTeAbHOcTd. Oua
OniBaer Hauboaee OTYETNHBO BHIpaXKeHa B O3epax ¢ Mpo3pauyHod BoO-
JOW M npeacTaBieHa CoOGMIECTBAMH NOJYLIHHKA 03epHOrc, Aohenuy
HoprManna, GosotRuub uroabuatrofi (Eleocharis acicularis), snopen
KaHaACKOH, XapoBHX BOAOPOCAeH M HEKOTOPHMH Apyr#mH. B Bomoe-
Max ¢ HeBbICOKOH NPO3PayHOCTBIO BOABLI OHA Hallle BCETO OTCYTCTBYeT.

OpHakKo Hafio OTMeTHTb, YTO TAKOro pozAa IOCAENOBATEALHOCTH
30H (NOSCOB) pACTHTEJNLHOCTH B BOAOCEMax B NMpHpoje HaGmopaercH
Jafeko He Bcerga. B GOMbMIHHCTBE CY4aeE B 3aBUCHUMOCTH OT NpO3-
pavHOCTH BO/Ibi, KDYTH3HH VKJOHOB AHa, AOHHBIX OTJOMeHWH W aApy-
I'HX (aKTOpOB, B COBOKYNHOCTH O6yCJAOBAMBAOIINX T€ HJH UHHe YCJO-
BHA MecTCOOHTAHNA B PA3NHUHHX YYaCTKax BOAOEMOB, HEKOTOPBIC 30-
HH H¢ PasBHTHL COBCeM HJIH BHPAXEHH OYeHb NJOXO H MPaKTHYeCKH
OTCYTCTBYIOT. UepeloBaHHe 30H OdeHb XOPOWIO HPOchekHuBaercH ¥ Oe-
peroB HeGoNbLWIMX, HO TAYOOKHX TIOHMEHHHX BOJOEMOB, B HEKOTOPHIX
sanupax GONpLIEX 03ep.

B BojoeMax ¢ 3a00/OUCHHLIMH OEDEraMH HAH  PAclOJOKEHHEBIX
cpedu GOJOT MOMHO BCTPETHUTb CILVIaBHHBI HaABHTAIONHECR HA HX
NOBEPXHOCTb ¢ Gepera. DTH CHJVIABHHH COCTOAT H3 Hepem/eTalomuxcs
cre{iyiel GOMOTHBIX DPACTEHHH, HMOKPHITHIX MXaMu, MOPOCWIHX OCOKAMH,
nywmireh, saxtofl o caleJbHAKOM ¥ ADYCHMH BHIAMH pacTeHHid. V¥
Kpasd CIOJZaBHHH BCTPCUYAIOTCHA PACTEHHA C JAABAKIMHMH NMHACTLAMH, a
HepeAKO H NMOrpyxeHHble pacrerud (puc. 10.2}.

Pac. 10.2. Haapuraswe cnaabuHH Ha o3epo,

Ha pacnpeieneHie H CTEOCH: PAa3BHTHA PaCTHTEABHOCTH B peKax
BJHAKT IIOYTH TE JKC¢ CaMBble CIJaKTOPbI, YTO H B O3€POBHIAHHIX BOJOe-
Max. Onpe.neaialomuun e¢ PA3BHTHE B DEKaX ABAAKOTCA CKODOCTH Te-
YCHHA, MYTHOCTh BOAH H CTENCHL NOABHXHOCTH TpPyHTA. peKax,
00GJaHAI0IUX CHIBHEIM TEYeHHEM H JErkKo pazMbpiBaeMbM NOABHXHEIM
TPYHTOM, PaCcTATEALHOCTL HNOCENACTCHd B 33BOAAX, HarboJee 3aTHUIHHX
MeCTrax IJIECOB H NpoOTOK ¢ 0CHa6JICHHEIM TedeHHEM H B Kakof-1o
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VEONCIiH 38KPeNVICRHHM TPyHTOM. OOBIGHO OUEHb XOpOIIHE YCAOBHSA
i3l PA3BHTHA DACTHTEJLHOCTH CO3AAI0TCA B CTapHUax, peykax H
[FyILaX cO cabbiM TeY€HHEM H B LE€AbTAX PEK.

BerpoBoe BOJHEHHE H TEUEHHE OKAa3biBAaIOT OTPHHATENBHOE Mexa-
lrecKoe ACHCTBHE Ha YKPENJEHHE # HNAJbHEHIIYI0 KH3HB pacreHHi.

BnHsAHYe Ha PaCTHTENBHOCTh MHHEDAJbHOTO H GHOreHHOTO coOCTa-
hOW BOJABI H JAPYTHX XHMHYECKHX HHI'DEIHEHTOB OcTaeTcs elle HeAo-
“MITOYHO OCBELICHHHIM B JHTEPATYype. YCTAHOBJIEHO, YTO ¢ yBeJHUeHH-
M COJEHOCTH BOJH B BOJOEMax 3HauuTeNbRO ofegHAETCA COCTAB BH-
nou pacrenufi, ux Haceasiomux. ITouTH NoMHOCTbI0 BLIMAAAKT BHAH
IWIABAIOIHX pacTeHHH,

O npuypoueHHOCTH BHIOB M TIPYNN BMAOB BOAHWX pacTeHHd K
ONPCIENEHHOMY COCT2BY JOHHBIX OT/IOXeHHH H3BeCTHO HEMHOTO,
IlinceTRO, 4TO MATKHE, HO BA3KHE H/IHCTHE OTJOXKeHHd, GoraTele op-
JOMHYCCKHMY BelllecTBaMHA, O6GbIMEO GLBAIOT OOHABHO NHOKPHITEL pa-
vrurebHOCTRIO. [lecuanHe ¥ rAHHHCTHE, B PasnHYHOR CTeNeHH 3aH-
Jeilibie JORHbIE OTAOXEHHS TakKXKe JOcTaTOYHO OnarompuATHB Xad
HOCCNEHRA HEKOTOPHX BHAOB pacTeHMA H OOMYHO HHTEHCHBHO 2apa-
vTAIRT. Ha pHiXAbix OPraHu¥ecKHX HJHCTHIX JIOHULIX OTAOXEMHAX HO-
COINIOTCA NPEHMYILECTBEHHO PAacTeHHS C HJaBAIONHMH  JHCTbRMH.
I"'pasHiinbe, rajdeyHHe, KPYMHONMECYAHLIE JIETKO MOABHXKHbLIE FPYHTH
mMano 61aronpHATHL AJft PASBHTHA PACTHTEABHOCTH.

M3 ¢uangeckux GaxTopoB cpeAnl Ha pasBHTHE H COCTaB PacTH-
TeJLHOCTH NPHOPEXIOH 30HL BOROEMOB 3acYUHBHX obaactefl u BO-
JAOXPABMAHLL FHIPO3JNEKTPOCTAHUMA OKA3HBAIOT ONpeReseHHOE BJHA-
HHe Ce30HHEIe M TOAOBbie KOJeGaHHUs YPOBHA BOAb. BHICOKHe aMNJH-
TYAL KOJNeGAHHA YPOBHS BOAM OTPHIATENbHO CKA3HBAIOTCS HA pas-
BHTHH pacreHnl, 0cOGeHHO NIOTPYIKEHHBIX B BOLY BHAOB.

10.1.3. Cocrad H cTpOEHHE PACTHTEAbHBIX cO00WECTB
BOAHLIX pacTeHHH A

Cﬁu-rouenos, HJIH PacTHTEJMbHOE COOBLIECTBO, ABASETCA OCHOBHOM
tAMHELed pacTHTeNAbHOCTH. CoBeTckue reoGOTanHKH MOA (HTOLEHO-
J0M NOHHMaloT, mo onpeaenentic B. H. Cykauepa [37], «.  Besakywo
TPYNRHPOBKY PacTeHHH, HA H3BECTHOM MPOTAIKEHHH ONHOPOJAHYIO NO
€OCTaBY, CTPYKTYPE H CJOMKEHHIO, XapaKTepH3YIOUIYIOCA TaKXe OA-
HOPOAHLIM XapaKTePOM B3AHMOOTHOIIGHHH KaK MeX/AY pACTeHHAMH,
TEK MEXKNY HHMH H cpefoh, PHTOUEHO3 MoxeT OHTb NO cBoeR CTPyK-
Type, N0 CHCTEMATHYECKOMY H 3JKOJOTHYECKOMY XapakKTepy CJI2raw-
IUHX €ro pacreHudl OYeHL CAOXKHBIM, HO OH OCTAeTca B NPOCTPAHCTBE
OJHHM H TéM Xe A0 TeX I0p, NOKA ero ¢JOMEHAEe U B3AHMOOTHOIICHHS
BCEX CTPYKTYPHLIX YacTeR COXPaHAITCA TAaKEMH Kes, KoMnoHeHTH
(WTOlEHO3a NO CTENEHH MX ydyacTHd B HTOUEHO3e, [AaBHHM 06pa-
J0M MO CO3AAHHK ¢HTOMAacCH M INPOEKTHBHOrO MOKPLITHA pasfens-
loTcT HA rABHBIE R BTOpOCTeNeHHHE BHAH. OHH MOJpasie/saioTcs Ha
SAR(HKATOPH — CTPOHTENH cooGllecTBa, ompexeisoliize ero (uTONe-
HOTHHCCKYIO CPeRy, H CHYTHHKH, CONYTCTBYIOUIMe BHAN (acceKTaTo-
Pul), MaJ10 BAMSIOMHE Ha CO3ZAHHE CPEAN BHYTPH coobmlectBa. lo-
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MHHAHTAMH H43LIBAalOTCA BHAH, NpeobjafaloliHe (rOCMOACTBYIOLLIE)
B ¢nATOUEHO3e, B £r0 Apycax. JJoMHHAHTOB B ¢uTOUEHO3e MOXKeT ObITh
HECKOALKO BHAOB. BTOpocTencHHHe JOMHHAMTH M 3AHGUKATOPH Ha-
3bBAIOTCA CYGAOMHHAHTAME K cy63IHMHKATOPAMH,

B BEPTHKAJBHOM pAaCUNCHCHHH BOJAHRIX PacTHTE.IBHBIX COOﬁLLlECTIi
pasaHyaloTCA TPH OCHOBHLIX Apyca:

1) HapBoAHHA ¢ moabApycaMM (HMAH ApYCAaMH) IO BHICOTE: BHCO-
KHX, CPELHEBHICOKMX M HHM3KHX HAABOAHHX pacreHdfi (TpaB) meprod,
BTOPOH Il TpeTLell BeMYHHDL

2) niaBalOmHR H3 MJAABAIKX H ¢ NJABAIOUIHMH JHCTHAMH pac-
TeHHH;

3) DoABOZHHIE ¢ MOABAPYCAMH (MM APYCaMmH) 0O BHCOTE: BbICO-
KHX, CPENHCBHCOKHX H MAJICHBKHX NPHAOHHHX pacTendd (TpaB).

dna HarAAAHOCTH MOMKHO fpyc NAABAICUIEX pacTeHHfl 0603HauaTh
undport 0 (Hoib), MOLBAPYCH HAZBOAHOID ApYca 0603HAYATE WH-
pamMu 1, 2 u 1. 4., a NOABAPYCH NOABOAHOIC Apyca — HUdPaMH CO 3Ha-
KoM MHHyc (—), Hanpumep, —1, —2 u 7, A,

PacTtatenvhue coobuiecTBa BOAHMLIX PAcTeHHH OGLITHO caaraloTest
ne6oAbIIKNM YHCIOM BHAOB, 0COGCHHO B BOAOEMAaX ¢ HH3KOH Mpo3pay-
HOCTbIO BOAH. UacT0 OHH CTPOATCA TOALKO OAHHM BHAOM UJH C He-
OOJMbIWIHM YYacTHEM APYTHX BHAOCR, 3TO YHCTHIE HIH NOYTH YHCTHE OXHO-
fpycHele GHTONEHOSH AaNHOTO BHAA 3aPOC/EBOre XapakTepa HIH, Kak
HX YacTO Ha3uBaKT, 32POCJH,

MaJioBHIOBEIe ¢OOOMIECTBA, TIPOCTO YCTPOCHHEIC, HOCTATOUHO LIH-
POKO Tpe/CTaBAEHH CPefH BreX TPYNN BOAHLIX PacTeHHH, a B BOZoe-
Max ¢ HH3KOR NMpO3pauHOCTbl0 BOAH OHH NpeoGNafaloT HAA APYTHMH,
fosee cnOXKHO YCTPOCHHHMH coofllecTBaM#, B BoaoeMax ¢ BHCOKOl
NPO3PaYHOCTLI0 BOZBI, KpOMe OJHOBUAOBHIX OZHOAPYCHEIX LEHO30B,
BECTPeYaloTCH LEHO3H C OAHHEM HAM HECKOJbKHMH JOMHHHPYIOIMHMHU
BHA2MH, K KOTOPHIM MpHMelHBaeTca O0AblIOe KOMHYECTBO COMNYTCT-
BYIOLIHX BH/OB, Pacu/ieHeHHHe Ha HeCKOJbKO APYCOB,

B ocHOBY $OJBIUMHCTRA 3KOJOro-DUTOLEHONOTKYCCKHX KARCCHH-
Kal.lllﬁ, NpHMeHAEeMbIX COBETCKHMH HCCJACAOBATENSIMH BOAHOMH pacTH-
TEALHOCTH, NOJOXKEHH NPHHUHANTE, paspaborannue A, [1. HleHHAKOBHM
ANg KaaccHpHKAUHH Ayros, T. €. AJAA cooflllects, HanGonee GMH3IKHX
K rpynnuporkam maxpoguros. A. TI. lllennuxos [42, 43] npepaoxu.:
chenyomnit knaccHPUKalUOHHLIE pAA: accolualua — rpynma acco-
nuanufi — ¢opmanus — rpynna ¢opmaumii — xnacc gopmauuf -
THN pacTHTEeNBHOCTH. M3 wHX accoumanus, ¢opManda H THN pacTH-
TEALHOCTH ABAAIOTCA OCHOBHEIMH KJ’[aCCH(‘pHKaHHOHHHMH eNHHHLAMHE
PacTHTENBLHOCTH,

Accounaunus — 310 THn ¢duToueHosa. OHa sBAgeTCA HU3wWeH TaKCco-
Homuueckot epurAIell pacTHTeARHOCTH, B acconranmio o6BeAHHADTCA
thHTONEHO3H, CXOAHLIE NIO COCTABY AOMHHAHTOB M CONYTCTBYHIOLIMX BH-
JOB, CTPOEHHIO H JAPYTHM TUpH3HAKAM, & TaKXKe H 10 B3aHMOOTHOLUIe-
HUAM MEXJY PAcTeHHAMY M MemAy HUMH H cpepofi. Haspanua acco-
IHANHA COCTABARIOTCA HA PYCCKOM H COTVIACHO MEeXAYRAPOIHLIM Mpa-
BUNaM O6A33TeJbHO HA JATHHCKOM A3HKax. AccollHallus HMeHyeTcs
N0 rocnOACTBYIOIIAM B Hell BHAAM OJHOTO HJH HECKOJbKHX SIPYCOB.
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I} pryeccKHX HASBAHHAX MpPHJaraTelblioe CTRBUTCH I1la NepBOe MeCTO, a
¢YUCCTBHTENILHOE HA BTOPOC: 4cC. TPOCTHHKOBO-POT030BAf = ace. po-
1t ¢ YyYaCTHCM TPOCTHHKA.

lImetoTen ABa cnocoba COCTABJEHHA J1aTHHCKHX Ha3BaHHA accouua-
wnfl, TeM B 2PYruM IWIHPOKO NoJb3yloTes. I1pu nepsom cnocobe Hassa-
MI¢ ACCOHMALNH COCTOMT H3 CYLIECTBHTEALHOrO (Ha3BaHWS OCHOBHOTO
nuia — Ha NepBOM MecTe) M NpUNAraTelpHOrO (Ha3BaHHS BTOPOCTe-
nenore Bua — Ha BTOPoM). K Kopuio pofioBoro HasBaHHsA INIaBHOTO
ma npubapanercea cy@dure efum, a K KOPHIC POAOBOTO HE3IBAHHA
nropocreleHloro BHAA (CTOHT Ha BTOpoM Mecte) — cybdHKC osum
{vanpumep, Typhaetum phragmitosum). Ecan acconuauns eaaraercs
HMILKO OAHHM BHJAOM, TO NPH COCTABJACHHH €e Ha3BaHHA Gepercs ero
[1;10B0E lla3BaHHE (KOPEHb) ¢ OKOHUaHHeM efum M K HeMy OOBIuHO
npuGaBIaeTCA elle BHAOBOE HazpauHe (HanpHMep, acc. Phragmitetum
nusiralis — acc. TPOCTHHKAa OOHIKHOBEHHOTO HAH acc. Phragmiteium
uusiralis purum — acc. TPocTHHKA oOHKHOBEHHOTO YHCTasd). I1pH BTO-
oM cnocobe Ha3BAHHE AaCCOUMALMH COCTABJAAETCA M3 HaHMeHOBaHMH
{poAOBOrO H BHAOBOro) AOMHHHpPYHOWIMX pacrennit, [Ipu stom axudu-
KATOPLI I JOMHHAHTHI OJHOTO fApyca COCAHHANTCA 3HaKOM mawc (4),
A pasHbIX SIPYCOB 3HAKOM MHHYC {—). DTOro npaBHJa HHKOTAA He
nafo 3a0uBaTh H He COCAHHATL NOMHHAHTOB PasHMX APYCOB 3HAKOM
naioc (manpumep, acc. Phragmites ausiralis + Typha  angustifolia,
scc. Typha angustifolia — Nuphar lutea — Potamogeton lucens).
O cocraBaenuH Ha3BaHHH acCOMMAaNHA MOXKHO NMO3HAKOMHTBCH B pa-
6orax B. B. Anexnna [3), B. A. Bukoea (1957), A. I1. lllennuxosa [45]

10,2, HHCTP¥MEHTH H NPHBOPHI I AA CBOPA
U KOJHYECTBEHHOrO ¥Y4ETA BOOHOH PACTHTEJAbHOCTH

10.2.1. HHCTpYyMenTH KauecTBeHHOrQ cfopa

Jas nocTaBaHHA pacTeHHH €O [HAa HpPH rayOHHEe BOAH He NpeBHl-
wamnei 2—3 M HCNOABIYIOTCS:

Boastuole rpaGeanku Tpex- H wectHsyGoue (puc. 10.3). Ilepsme
M3 HHX HMEJ0T NONepeunyI0 naaHKy AAAHof 13 oM, AnuHy 3y6na 16 cm,
AnAHy 3arubGa 3ybua 6 cM H BTYJAKY ZJd
wecTa, MOXKHO HX NenaTh H NPOM3BOJABHEIX
pasMepoB. BTopnie HMeIOT TONEPeuHyIO
naauky 0,5 cM TommuHOR, 1,50 cM HIMpuHOH
# npumepuo 15 cm aamuo#., BMecto maan-
KH MOMeT ynorpeGJAThCA Keaeznaa TpyG-
xa fo | cM B auamerpe. K naanke Ha pac-
CTOSIUMM  APYr oT Apyra 2,5 CM NPOYHO
npusapuBaoTca (Bo usbexanue pasban-
TLIBAHHA H NOTepH BO Bpems paborm) 3y6-
usl 4 BTyAKa aAna wecta. IIlecr aas rpa-

Puc. 10.3. Boasane rpafeqbks.
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benex po/KeH GHITh POBHHHA H TMaAKo OGCTPYraH, HHAYE MONKHO CUJL-
HO NOpaHuTL pyxH. JliuHa wecta BuGHpaeTcs B 3aBHCHMOCTH OT Hpc-
AeNpHOA TAyGHHKE pacmpocTpakeHus pacTeHHA, HO He Goaee 3,5—4 M.
OgxepatoTen rpabesbky 00f3aTeNlbHO Ha TOACTHY KOHEl, llecTa,

I'paGenpkn yROOHW AJif KOGHIBAHHS HEKOTOPHIX BHAOB BO3BHINAIO-
IMUXCA Hag BOACH H BCEX NOTPYMEHHHMX B BOAY PacTEHHH, a TaKKC
pacTeHuifi ¢ NnaBalOmMUMH JAUCTBAMH. [IpHemnt ofpawennsg ¢ HHMD
NpocThl, HO TPeGyOT HEKOTOPOR CHOPOBKH, ocofenHo npu palore Hu
Gonpwux ray6unax. Pabora rpabeqbkaMu ¢ JOAKH MPOHIBOAHTCA Il
NPH HEMOJBHKHOM €e COCTOSHHH, MJH Ha OdeHb THXOM XORY. YiaoOHee
paGoTaTs ¢ KOpMEl JoJAKH. Ilofe3Ho pasMeTHTh LIECT ¢ HHTePBaJOM
0,20—0,25 M, B TAKOM CJYy4Yae MOXKHO H3MEPHTh H FNyGHHY.

Puc. 10.4. Sxk0opbKH-KOLUKH,

JlA5 10GHIBAHHS NOHHON PACTHTENbHOCTH C MyOHH, MpeBbiialoUIHX
2,5—3 M, NPHMEHAIOTCH HHCTPYMEHTH NPHBASHBAKINHECH K AJHHHOR
BepeBKe, ¢ MOMOLIBI) KOTOPOH HX MOXKHO BOJOYHTL No AHy. Hlnuxa
BEPEBKM TPH 3TOM AOJMXKHA B HECKOALKO Pa3 NPeBHINATh I1y6uHy, Ha
KOTopo# npousBonutca pabora (He meHee 5—6 pa3).
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HKOPLKH-KOIIKH — 3T0 He(Goabluoro pasMmepa axkopbku (10—15 cm
N soicoTy BMecTe ¢ nersiefi) ¢ pasaHudmM wreaoM 3ybuos (3—10)
it necusm okodo 0,5—1 kr (puc. 10.4). 3y6unl y HaX MoryT GHTbH pas-
nolh nauEe, JAvAnbe 3y6ubl JOAMHBL YEPEAOBATBCA C KOPOTKHMH.
s ayswero yIepXHBaHHA PACTEHHM Ha AKOPbKE PEKOMEHIYIOT Ha
w61l HAMATHBATL NPOBOJNOKY HJIH BePeBKY.

ApycropoHtine BoAsHbie rPaGaH COCTOAT H3 JKENE3HOA NJIAHKH
umioit 30—35 cm (puc. 10.5), Toamuuo#i 1—1,5 c¢M ¢ nerasMa Ha
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Purc. 10.5. ABycTopoHNHe BOAAHKE Tpadam.

KOHUAX A1 NPHBR3NBAHAS BepeBKH. K 0GeuM CTOPOHAM NAAHKH NpH-
BapHBAKOTCH 3y6ubl Anunol 3,5—4 cM. MOXHO HCNOAb30OBATE OOHIKHO-
RCHHNIE JKese3Hule rpaban (ayume ¢ BUTHIMH 3yOumaMH), CBA3aB 1o
JlBO€ CO CTOPOHH IWIZHOK.

IOna poOGuBaHuA pacTeHHA O AHA HA GOAbIMHX MAYOHHAX MOXHO
TAKKE BOCHONbIOBAaTHCA MOTKOM KOJIOYedl TPOBOJOKH C FPY30M, KO-
TOPHA BOAOUYAT MO IHY Ha BEPeBKE, a TaKXKe [AparaMH pasaHYHHX
KOHCTPYKUHH.

Jpara PaMeHcKOro uMeeT o0BanbHOH (OPMH paMy C MELIKOM
{puc. 10.6). Pama H3roTaBAKBaeTCA H3 JKeAE3HOA NONOCH LIHPHHOH
5—7 cm. Hauna pams 35 cM, wHpaHa B cpeared yactd 20 cm. Pyuka
BEICOTOH OKoJIo 15 ¢M ¢ meTael Uns NPHBA3LBAHHA BEPeBKH NPHKpe-
WISIETCA K paMe NOABHMKHO Ha ¢¢ Y3KHX KoHuax. Oxomo Mecra MpH-
KpellledHd DYYKH K paMe NPpHACABBAalTCA CICOHAIBHLEC CTEPHEHDKH-
YNopHe, No3BoJAIOmHE pyuxe kosiefaTocs JMRIIL B npegenax 45° Ha
HHXKHEA CTOPOHE paMbl HMEIOTCA OTBEPCTHS AJA MPHKpPeIVIeHHs Meluxa
K3 peiakofi TKauu, K pame (Ha BepxHeH CTOPOHE) MOXHO MPUBAPHTL
syBupt aqunofi 3—3,5 ¢M, HECKOAbKO OTOTHYTHIE HApYXKY.
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Puc, 1.6, HOpara JI. I' Pamenckoro,

UeTtHpexyroasHan jpara ¢ 3yGuamm (mepsast Mo-
Aenb Apard Jlemunoso#l) uMeeT NPAMOYrojAbHYIO pamy,
CACH2HHYIO H3 NOJOCH JKeae3a IIMPHHOR 2—3 ¢M H TOJI-
wHHOR okono 1—1,5 cm (pHe. 10.7). Ha oamoiéi cro-
pPOHE paMbl HMMEIOTCH OTBEPCTHA AJAR NPHKpERJeHHAS
Mellka H3 penko#l TKamu. Ha asnmEHHX cTopoHax pa-
Mbl TPOHHO NPHBAPHBATCH 3arHYTHe 3yOLH, AJNHEH
3y6ua u ero 3aruba 2 cM. B cpeameii wacTm pamu
HMeeTcsl NJaHKa, K KOTOpOoH TNpPHBAPHBAeTCH WWITHPb
¢ neraek (pyuKkoH) AAA DPHBA3SLIBAHHSL BEPEBKH.
K wreipio no mepe HanoOHOCTH NPHKPelAseTcs Tpya.

Ons go6mpauus pacreHHB ¢ rAyGHH BUOMHE IIpH-
MeHNMBl, XOTA MeHee yAOGHMI, TaikXe Hpari, HCNOJAb-
3ylOmdecd NPH FHAPOGHMOJOTHYECKHX paboTax: He-
60.1bIDOTC Pa3Mepa NPAMOYTO/bHASA, TPeyroNrHas (HaH
3aKHAHAs) APATH M HEKOTOPHIE APYTHE,

[Mpu mpocMaTpHBAaHHH IHA M NOABOAHLIX 3apociefl NPH HeCNOKROH-
HOH BOAHON MOBEPXHOCTH MM Manecil NpO3PAUHOCTH BOLbI NMpPHMEHA-
erca cMmorposan TpyGa. [duo mpH momowu 3Tol TPyOH XOpouo mpo-
CMaTpHBaeTCA Ha BABOE GOJLINYIO IMYOGHHY, 2eM NPOCTHIM I1a30M, NPH
JA060M COCTORHHH BOJHOH moBepxnoctH. CMoTpoBad Tpyba H3roTaBAH-
BaeTCAd H3 MeTaJjja, AcpeBa H J1060ro ApPyroro Marephasna (MOXHO
HCNOoAB30BaTh pynop) B ¢opme KoHyca (puc. 10.8) ¢ manbiM oTBep-

e

SIS S

LS S S
o

CL L

Puc. 10.7. YernpexyroabHas gpara c 3yGuaM.

Puc. 10.8. Cworposas TpyGa.
1 — MeTaxanieckasn; 2 — HepeBRAHHAA.




vineM BBepxy B 6onpinuM BHE3Y. IT0o Gokam TpyOn NpRAENAHL PYYKH
wAN yAepXuBaHHA ee B Bofe. Huz Tpybu yTakKeasercs U B HEro ItoT-
0 DM43HBAeTC W NPHINMAKAEBLIBAETCS CTEKX0. DTHM KOHUOM IpH-
Gu)r OHYCKaeTCs B BORY. ¥ THAMKeJeHHe HHXHEro KOHIA HAAO CAEJATh C
TKIIM pacueToM, yToObl MpUGOP NPH ONYCKAaHHH B BOAY He BBARB.IH-
ponca obpatro, OcMOTp fHA NPOHIBONMTCA uUepes BepXHee OTBEpPCTHE.
PasMmeps mpubopa npoH3BObHH. a7 OCMOTPa NOABOAHHIX 3apocJed
ya00HO MCHOANB3CBATH MACKY AAA AKBAJAHTHCTOB, NpOJAIOIIylocsi B
CHUPTHBHHX MalasHHaXx.

10.2.2, HRcTpyMenTH K NpHGOPH
IAAS KOAHYECTBEHHOTO YYeTa BOAHLIX PACTEHHNA

Jlna konHYecTBEHHOTO y4yeTa pacTeHHN Ha efURKLE MACIIAAH HC-
N0AL3YeTCA PAA KOHCTPYKUHN, He SBAAOIIMXCA BNOJHE cOBEpileH-
iME L4af paGoTHl BO BCeX THNAX BOAHHX PACTHTENbHHX COOGIHIECTB,
B 0coOeHHOCTH B TeX, KOTOPHE PA3BHBAIOTCR HA NECYAHO-KaMEHHCTBIX
¥ KAMEHHCTHIX TPYHTaX.

BOJbLUIHHCTBO H3 HHX AOBOJNBHO YCNEIUHO [PHMEHHMB TOJBKO B
¢000LIeCTBAX NOTPYKEHHLIX pacTeHHl, HEBHICOKO MNOJHEMAIIIHXCA
OT JHA, XyXKe— B COOOIIeCTBAX BHICOKHX TOTPYXKEHHEHIX pacTeHH#
NM0X0 ILJIH COBCEM He pafoTaloT B 3aPoc.ifiX DAacTeHHA ¢ NJaBAIOLHH-
MH JIHCTEAMHE H BO3BHIIAIOIIMXCH HAA BOJOH pacTenui,

,U.J‘IS-I KONHYECTBEHHOro YyueTa pPacTHTENLHOCTH, MOJAA NOACHEeTa
KonnyecTea crebgeil, onpepefeHHs NPOEKTHBHOIO NOKPHTHS H B3H-
THH YKOCOB B COOGMIECTBAX BceX [PYNM PACTEHMA WHPOKO HCNOMB3Y-
0TCA pazAMYHOre THNA paMy niomaasio B 1, 0,6 1 0,25 M2 m apyrux
pasMepos, KBajpaTHble, NPAMOYroJbHHE, kpyrasie. OHH H3rOTaB.IH-
BAI0TCS M3 AepeBa, JeTKHX MeTa/JJHuYecKuX (2JIOMHHMEBHIX) W CHHTe-
THYECKHUX TPYDO A APYrUX MaTePHaNoB C pacyeToM Ha HX MJIaBy-
ueCTh.

Hepepsunsie paMuol {puc. 10.9) meanaioTcs H3 peek WHPHHOH 2—
5 ¢m # Toamunolt 1,5—2 cM (MOXHO NpoMsBOJbHO). IAHHA peek ¢
BUytpedHeR CTOPOHH paMbl mpH OAomanu 1 M2 y KBajapaTHONR pamml
COOTBeTCTBYeT | M, ¥ npAMOYrojbHO# no AJHEHOA cropone—2 W
0,5 M no kKOpoTKOH, y pambl Aaowmagpio 0,5 M* (IpAMOYroabHOH) HoO
aiHHHOH cropoHe — | M, mo koporkofi — 0,5 M, 2 OpH nJaoIaAH B
0,25 m? (kpagparuofl) — 0,5 M. [IpH HSrOTOBAEHHH PeeKk HaJ0 K HX
AAHHe NPUGABHTL pa3Mep COWICHEHHH APYr ¢ ApyroM B yraax. Pefi-
KIf OKpalluBaloTcs Oenol MacidHoM KpackoH W pasmeqaloTcs YepHod
Kpackoft yepes 5 unH 10 cM. KpoMe Toro Ha pefikax B MecTax MeTOK
MOXCHO NpHIENaTh MajNeHbKHe CKOGOYKH [Jif HATATHBAHUA BePeBOK
MmacinTabHol CeTKH,

s yxoOcTBa TPaHCTOPTHPOBKH paMEl JenaloTcs PasGOPHLIMH
NOAHOCTEIC HAH HacTHUYHC (CKPENJeHH TBEePIAC TOJBKO ABa MPOTHBO-
NOJNOKHBIX yraa) HAH CKAaZHbIMH., YaoGHa pasbopHas paMa H3 rHM-
NBCTHUCCKHX MAJOK, CACNAHHLIX H3 IJTAaBYYHX CHHTCTHUECKHX MaTe-
pHanop (anEHa 105 cm). CoefuHAIOT MaJKH NyTeM NpPOAEBAHMA HX
D XOMYTHKH, CKpeIVIeHHHe Noji YoM, HAn ApYrHM cmocoboM. Takas
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Pama e paslyxaer OT uactoro ynorpeSaeHHA B BOJe, KaK OEPEBs:
Had, XOpPOWO AEpXHTCA HA NJaBy H Jierkad NPpH TepCHOCHE.

[Ipun Bcex BuAAx KONHYECTBEHHOrO ydera — BHIGOpPKE H CPe3anun
pactendfi Agaa yuera PHMTOMACCH, NOACHETE YACAEHHOCTH, 3apHCOBKAX,
ONMpeJeAeHHH NPOEKTHBHONO MOKPHTHS H T. M.—B PAa3AHYABIX THNAX
pacTHTeNBHHX coofllecTs NPHXOAHTCA NOJb3OBATLCA PA3HHIMH IIpH-
eMaMH YCTAHOBKH paMbl.
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Pre. 10.9. Hdepepannan paMa ¢ Hatiuyroffl MacmtaOHoR cetxoft (1), cnocolut co-
WICHEHMS peek B YTAAX (2). 3apECOBKA HOKPHTHA TOBEPXHOCTH BOAH JIACTHAMK
{3): a — paecra maasaomero, 6 — KyGHILKH XKexToR.

Ilpr pafore B coobltecTBax MeJKHX NPHAOHHLIX PACTEHHH HA He-
Goselrux raybunax (mo 0,2—0,3 M) mpu pyunHom clope pama omyc-
KaeTcH Ha AHO H HaKJI3AHBaeTcA Ha cooblectBo, B cooflecTBax,
OOrpYKeHHBIX, NJIABAIOIIHX H HEBHICOKO NOAHHMAIOHIMXCH Haj BOJOH
(A0 1 M) pacTeHHfi paMa TaKXe HaKNaABIBACTCS CBepXy H B IlAaBYy-
yeM COCTOHHHH HA [OBEPXHOCTH BOAH NPOYHO YKPENAfercd ¢ ABYX
MPOTHBOMONOKHHX YIJIOB (N0 JHArOHAJH) CHENHAaJNBHO JJiA STOrO
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WPWHA3HAYEHRBIME ecTaMH, BOHTBIMR ¢ BHYTPEHHIX CTOPOH YIJOB
(puc. 10.10),
B coofmecTBaX BHCOKO NOJHHMAICIMHXCS HAX BOAOA pacTeHui
lmuy (ocoGenHo ¢ MacwTabHON ceTKOf) CBePXY HAKAANMBATL HENb3S.
ly:mio 6paTh pasGOPHY> paMy H <BKNALLBATE® WAH <«BCTABANTL®
i TpasocToi cOoky. Henaercs sro takum obpasom. dBe croponm
paMul (pefikH) CKPenyisiOTCs MOZ YrAoM. 3aTeM OfHA M3 HHX NPOCO-
NURYETCA MEXAY cTebAsiMH PAacTCHH NPHMEPHO HE PACCTOAHHE He-
CRUMLKO MeHbIle ee ANHHB. [loche storo pefiky HayHHAaOT NOBOpa-
WHBATh, IPONYCKAs ee MeWAY cTebiAME H KaK 6Bl OKpyXKas pacTeHHs.
Koria opnH yronbHHK BCTAHET HAa MECTO, OTTPAHHUHBAS OBE CTOPOHH
IAOULAAKH, K HEMY NPHCTABAXETCA BTOPOH YTONBHMK, OTTPaHHYHBAIO-

Puc. 10.10. ¥Ykpenacnie pamol nepef, BHKaUIKBaHHeM PacTHTERSIOCTH.

milE yXke MOJHOCTBIO OMomaiky. BapHaHToB BeTaBjeHud paMbl B
BHCOKHE TPRBOCTOH MOXeT OLiTh HeCKONbKO. YKDPemIsATh paMy liecTa-
MH -B COOOLIECTBAX HAABOLHBIX pAcCTeHHHl Yacre HeT HeoGXOJHMOCTH.

B BogoeMax ¢ mpo3pagHoii BOZOH, B 3apOCASIX MOTPYXHEHHBIX, HO
HEBHCOKO MOAHHMAIOUIKXCA OT JIHA PAcTeHHA, paMy MOXHO ONycKaTb
H 1nOA BOAY, YCTAHABJAHBAA €6 B HECKOJBbKO NMPHIOAHATOM COCTOSHHA
Maji 3apociblo, Ha TBepABIX TPYHTax Ha Axe. Ha HJAHcTHX JOHHBIX
OTJIOXEHHAX U B OYEHL I'YCTHIX 3apOcAaX ¢ Maccoll mepenseTaiolidxcsa
creGnefl onmyckaTh paMy Ha IHO He peKOMeHAyeTcd: OHa He Oyler
phila. Cnoco6pl M NMpHeMbl H3BJCYEHHS PACTEHHH C NJIOWI&AKH OIH-
caHu Ha erp. 164—1866.

Bece Baan paor ¢ paMOR BO3MOMKHEI A0 IMYGHR, He NpeBHINAIO-
mux 2 M. Ha Gonee riyGOKHX MecTax YYeT PACTHTENBHOCTH ¢ mo-
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Puc. 10.11. [dpofinas npaMu-

yronbHas paMa AAd y4eTa pac-

THTEALHOCTH HA MaAHX TaylH-
Hax.

MOLIBIC pambl  HeHajewell,
Yuer n poKallHBaHHE pacTh-
TENLHOCTH HA OTKPHITHIX Mec-
Tax BOJOEMa HYXHO JAEenathL
BO BpeMa THXoH norogu. [Ipn
2. _BeTpe H BOANeHHH paboTtaTt
--HA TaKHX MEcTax ¢ paMod
= OYeHbL TPYAHO, 8 WHOTAA H HC-
BO3MOXKHO.
IIpn paGoTc Ha Maabix
raybunax B 3apocJsx, XOTo-
pule cnaraloTcs pacTeHHAMA,
NPHHAAJCKEMHMH K pa3HbiM
GHO/IOrHYECKHM rpymua,
yao6uh Apofiuas npAMOYroas-
Had pama (puc. 10.11), caesanHas N0 THOY paMH, NpPELJIOXKEHHON
B. W. )Xanunwim [L1]. TIpu momowm sTofi paMbi MOXKHO 0AHOBpe-
MeHHO BeCTH YUET HOABOAHMIX, [IJIABAIOWHX H HAABOAHLIX pacrenufl.

HBofinaa kpyrias pama Ana ONpeAe/ieHHs NOKPHITHSA, BCTpedae-
MOCTH H YHCTEHHOCTH BOAHHX pacreHHH [16] cocrour ns wecra
(4au MeTannudeckol INTAHTH) ¢ 3R0CTPEHHBIM KOHUOM H ABYX NOA-
BIDKNBIX MY(T, ykpenasiowHxcs Ha HeM BHataMu (pnc. 10.12). Ilo
OKPYKHOCTH MY(}TH AesaeTcss IecTh rHe3N ¢ BHHTOBHMH Hape3KaMH,
B KOTOpHE BBHHYMBAIOTCH METRJIMYECKHE CTePKHH AHZMETPOM 5 MM,
OTTPaHHYWBAIOLIHe NAOMaAKY (pamy) Kpyrinofi dopmu. [IpH pasmepe
maoulaad yuera 1 M2 gausHa crepxes (palHyca) BMeCTe ¢ paiHYCOM
MyGTH cocrasnsier 564 MM, npH pasMmepe — 0,5 uZ— 399 MM,
a 0,1 M2—178 um. K Konuam crepxuelr Bepxuel MydTn npHmesbl-
Baercd MeTaurHdeckuit Kpyr. Ilns yao6cTRa NepeBO3KH  KPYr  9TOT
MOXHO CAgNaTh cheMHuM, JAs ayuwes BHAHMOCTH B Boxe YCTPOACTBO-
paMa okpamusaeTca Genolt MacasHolt kpackoit, [Topsgok paborH cre-
Ayomuit. Ha aHKHeM KoHUE WITAHIH yKpennaeTcsd paMa 6es HapyKHoro
Kpyra B ycTpo#CTBO MOIPYXAeTcA B PACTHTENbHOE ¢000WeCTBO, NPH
9TOM HeOOXOAHMO CJAerka molleBeAHBATD AJA TOTO, YTOOH CTEPKHH He
npuMuHanu pacresud. [Tocae Toro Kak wTaHra JOCTHTHET AHA, OHA
BAAB/HBAETCA B Hero. MydTa AO/KHA HECKOJLKO BO3BHILIATHCH HaAf
AHoM. Bepxrionw MYyPTy ¢ KPYrOM YKPenJsioT Y MOBEPXHOCTH BOAHM.
Baarosaps ToMy, uro Geflhle CTEpXHH Y HHXHeA paMH Xopollo
BHAHH B BOAE, MCIKHO JerkO NOACYHTATH KOJHYECTBO DacTeHHd B
KaX/OM CEKTOPe Kpyra, yuecTb MX PpacnpefeseHHe Ha MNAOLLAAKE Y
JHa H NPOM3BECTH YYeT BCTPeYaeMOCTH OTAeAbHHX BuAoB. C no-
MOLIBI0 BEpXHero KPYyra MOXHG 3apHCOBATh NOKPHTHE NOBEPXHOCTH
BOAH JMCTLAMH PacTeHHHA HaJ TeM JXe CAMBIM YUACTKOM ZHA. Yuer
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Mae, 10.12. Jdoofiuas kpyraas paua
AN ONpeieTeRH NOKPHITHA H BCTpe-
NaeMOCTH BOAHKWX PacTedHil.

{ ufiigult Dl pasel; 2 — pepxuss Mydra
& LPYTOM B DIHYPKAs I, HATANYTHMD MEKAY
ctepmiedis 3 — mmHAa Mydaa.

pacTcHifi 1pH BHICOKOH Npo3pay-
IOCTH BOALI  MOXKET TPOH3BO-
ATLEA Ha Taybuxax po 2—3 M.

Buska-pama [50] cocTouT H3
Tpex MeTa . IHYeCKHX CTepiKHeH,
NACAKEHAKX Ha MIaHKY ¢ pyu-
Ko, J1HHA CTePXHA H paccTost-
e MeMAy KpaAHHMH CcTepXis-
Mir pasio 0,6 M. Iliowane, oT-
I'paHHIHBAawUIasCcy BIIJ'IKOF{, pae-
na 0,25 M2 {puc. 10.13). Ira
RHIKa-puMa PEKOMEILLYETCH IS
or6opa npol duromacc. PaGora npu 3TOM NPOH3BORHTCH ABYMSA JH-
UAMH: OAWH HARJAAALIBAET BHJKY-PAMY Ha NOBEPXHOCTh BOABI, YAEPKH-
BaeT ee O/JHOR PYKoil, a mpyroit pyxolh cofupaeT Bce pacTyilue B ee
Npencaax pacTeHHs, BTOPOR YeJoBeK CKAallHBaeT COOPaHHEIE pacTeHHS.

Takas BH/Ka (JyYule NaaByvas) MOXeT 3aMEHMThL paMy mpu pa-
6oTe B COOGIIECTBAX HAABOAHBIX H NOTPYKEHHBIX PacTeHHfl ¢ MPOCTHM
TpaBocToeM, B coolllecTBax ¢ OueHb BHICOKHM H CJONKHHM TpaBo-
CToeM, ¢ fpycaMH {J1aBalOMMX ¥ NOABOJHHX PACTEHHA cHOCOs BIATHA
YROCOB IPH NOMOIUH BHAKH-PAME MAaJo MPHrojeH.

Ha npaktuxke namOonee yLOOHBHI M ynoTpeSHTEABHEF  ILTaBYyYHe
pa360pHble YETHPEXYrONbHEE PaMbl H3 CHHTETHYECKHX TpPYOOK.

Pama-auuk ¢ cervamu K. B. JloGpoxorosofi [10]. Ero maowane
coctaBiser 0,25 M?. CTeHKH paMH CAeJaHbl H3 PeeK H OOTAHYTH
cetkodt aauioit 0,5 m u Boicorolt 0,7 M. OnHn CKpeniieHsl NMOABUNKHO
nonapuo. Ha ceoboanbix cTopoHax CTEHOK HMEIOTCH KPIOYKH H NMEeTJH.
a2 HiDKuell cTopone KaKRofl CTEHKH, MO yraam, NPpHOHTH MeTaJiuue-
CKHE YroJpbHHKH A1 BAABNHBAHHA paMbl-fllika B TpyHT. Pawma-
AUIMK 3TOA KOHCTPYKUHNW NpACNOCOG/AeHa AJIS KOJMHUSCTBEHHOro Yyue-
Ta pacTedni 1 0TO0PA YKOCOB B PACTHTEILHHX COOOMIECTBaX BOAHKIX
pacTcHHl, Pa3BHBAIOMINXCA HA MEJIKMX MecTax M Ha TeueHHH (B pe-
KaxX, mpoToKax H T. n.). [Ipu Bubopke pacTennit BOAa H B3IMYyUEHHHE
€O ana vwacTiun I1a cBOOOZHC MPOXOLAT 4Uepe3 CeTKH, KOTOPHMH
2aTAHYTH CTEHKH, a pPacTeHHs® ocraoTed BHYTpH pamiul. [Ipw
YJCTRHQBKE PaMBl KaxNas Mapa CKPENMJEHHLIX [O/IBUAKHO CTEHOK
ONycKaercs OTHENbHO, a 3aTeM YKe OHH CKPEMAAIOTCA XKPIOYKaMH.
Bepxuag uacTh CcTeHOK JoaAXHa OHTL BHIIE INOBEPXHOCTH BOJBE,
M3 paMel pacTeHHs BHOHPAIOTCS PYKaMmH, & BCmABBuUIHE — cobHpaloTed
CauKOM.

H:qs orGopa npo6 Ha duToMaccy HCNOJIBIYIOTCH CACAYIOIMHE MpPH-
Gopil H HHCTPYMEHTHI.
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Koca ¢ KOpPOTKMM Je3BHEM H3[OTABAHBaeTCs H3 OOCHIKHOBERHOR
KOChl CPEAHErc pasMepa, y KOTOpoi Nmoj yrJiom Cpesaercs Konel Jes-
BHHA H OT BCErc Je3BHS OCTACTCA KYCOK JUIHHOIO OT MATKH KO KOHHA
20—25 cm (puc. 10.14). Oxkono niATKY J€3BHE KOCHl CKpPel.1feTcs
MIAHKOH Co BTYJKO#, B KOTOPYI BeraBnserca niect. Henoavsosatn
AN Cpe3aHHs pacTeHuil ¢ mIoWaRoKk kocy Oombulero pasmepa B 0co-

Puc. 10.14. Koca ¢ EopoT-
KHM JesBHeM.

Puc. 10.15. 3apocnesepnarens A, H. u H, H. Jlnnnunix,

6erHo ¢ HeoOpesaHHHIM KOHUOM Je3BHA He CTOAT. Ew TpyAHO xopo-
IO BHKOCHTH NIOMIZAKY H, KPOME TOFO, NMPHANOAHATHHA KOHEL Je3BEA
BLICOKO Ilojpe3aer pacreHHd. CkpenjieHHe Je3BHA OKONO NATKH O
BTYJKOH 1ecta oco0oi NaHxofl o6s3aresbHo, MHAaue TNPH Kocble
nonaBllKe B CYLIeCTHYIOIMMA 3Jleck NPOMEKYTOK DACTeHHA CHJBHO
MHYTCA W PBYTCHA, HO He cpesaiorcs, a IpH BHIKAUIHBAHHH IpPyGRX
crefaell (ocofeHHO TPOCTHHKAa) KOCa B 3TOM MeECTe¢ MOXKeT OGJOMHTD-
ca. lecr Geperca AAHHHBIA, raAaikuA B pasmeuaerca yepez 0,26 M.
Aasg yao6ersa paoTel ¢ JIOAKH HA TIYOOKHX MecTaX HeoGXofuMo,
yTo6n cBOGOAHHMA KOHeL WIecTa, NPH NOCTAaBAGHHOR Ha AHO XKoce,
BO3BHIIWIAJICA Hak BOJOR He McHee uweM Ha 1—1,5 M. BuRamuBanue
RPOH3BOAUTCA MEJNKHMH PHIBK2MH.

Koca npennasHauaeTcs AJs Cpe3aHHs pacTeHHH mMpH onpejenae-
HHH (HTOMaccH MeTomoM naomajok. Cpesath pacreHHs kocoffl ¢
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yUCTHHIX TVIOIAAOK MOXHO NPHMEpHO A0 raybue 1,56—2,5 M, Ha 6o-
feg rayBOKHX MECTaX KOCHTH O4eHb TPyAHO, PaboTy Ha OTKPBITHIX
yUBCTKAX BOAOEMa HeOOGXOZHMO MDOM3BOAUTE, KAK YHKe YKa3HBaJoCh
Bbile, TOABKO Npu GesBerpennoii morofge. Koca — cambli NpocTOd H
N8 AEKHBA TPHOOP ANA CPe3aNHs pacTeHHH.

3apocnevepnaTesnn (3apocieBLpe3biBaTeNH) PPHCHOCOGAECHH ANA
solpe3aHns OnpefeNeHHHNX NAomafei H O6BEMOB B DAcCTHTEIBHHIX
coolwecTeaXx. MHOrHE H3 BHX WCNOJbL3YIOTCS NPH THApobHOAOrHYE-
CKHX HCCHefOBAHMAX AJsl KOJHYECTBEHHOTO yueTa MakpohayHH, HO
npHrofHb H Aaa GotamwyeckHx palor. Cpead HMHX HMeEIOTCH TaKkKe
(pHcTOCoBIeH s, CKOHCTPYHPOBAHHBE CHEIHAAbHO JJISE BHIPE3AHHS
npo6 Ha durtomaccy. OG30p pasJHYHBHIX CHCTEM 3THX NPHOOPOB HMeE-
ercs B paGore B. T. damoncona u I'. T. BuuGepra [51], a nocnen-
HUX MX KOHCTpykuuit B pabote B, Y. Mutponossckoro u @. JI. Mop-
Ayxai-Boarosekoro {31].

ITpuBeaem onucaHue HEKOTOPHIX KOHCTPYKUHH 3apocaeueprarenci.
3apocnevepnaresns A. H. Jlununa u H. H. Jiunusa [25] yerpoen mo
UPHILENY JHOYepllaTeis ¢ HEKOTOPBIMH KOHCTPYKTHBHHIMH H3MeHe-
IHAMH, D10 — MeTaaamdeckaa kopoOka (puc. 10.15), crenxn 1 Bepx
KOTOPOH OGTAHYTHI KpynHoaueHctof cerkofl. Ha nmkuell cropoHe Ko-
POBKH MOABHXXHO MPHKPENJeHhl KOBLIH, MOAXOOHBIE KOBUIAM [AHOWEp-
nareas. Haxune ¥ GOKOBWE CTOPOHHI KOBIIEH, CXOAsitMec? NpPH
3JKpHBaHUUH Opubopa, 3a3y0peHHl H 3aocTpeHH, O6Aarojlapsi yemy yse-
JAHUHBaeTcs PeXyllana Aunus # OoJee NMPOYHO 3aXBaTHBAETCA Hecpe-
SaHHas PACTHTENbHOCThL. TPOCHKH, NPH IOMOMIH KOTOPHIX 3aKpui-
saercs npuGOP, HAXOASITCA CHADYKH, HA ero OokoBuIX creHKax. Ilno-
wanb 3axeara sapocieyepnareds 0,1 M2 Bec 15 kr. Cmyck npubopa
TPOM3BOAHTCH HJIM HA BepeBKe, HNH, 4TO Jjerde, co CTpe/H, YCTaHOB-
NeHHOH Ha JMoAKe. 3apOcAevepnarTens MOMET HCMNOJb3OBATHCA  ANIA
yuera GHTOMAcCH 3apocaell, TPEeHMYIIECTBEHHO IIOTPYMXeHHHX pa-
CcTeHHY KAK Ha MajHX, TAK H Ha BOALIEX rayOHHax,

3apocieuepnatens C. BeprartoBhuya [49, 50] cocromT u3  aeyx
METaNIHYUYECKHX paMOK, TOABHXHO TMOCAMCHHMX Ha OI]OpHOﬁ OClH C
npyxuuoii. B orkpeitoM nonoxennu (pac. 10.18) OHH npencTaBAdOT
ksaapar co croponoit 40 cM. Kaxpnas pamka cHabxena 3yGmamn,
BHPE3aHHBIMH H3 LEJOTO TOJICTOrC JHCTa Merasmga. Ha maMiunux cro-
poHax pamhl AJAHHa 3y0a paBHa 8 cM, H& KOPOTKHX CTOPOHAX 3YOh#
(0 HAaNpaBJeHHI0 K ONOPHOA OCH IIOCTENEHHO YKOpPauyHBaOTCA.. [1pH
3aMbIKaHNW npubopa 3yObsi OXHOR PAMKH BXOAAT B IPOMEXYTKH
Mexay syboaMmuy apyrod. Ha ocu, coepmnsmromefi obe pamku, pacno-
NOXEHH TPH CHJABHBIE NPYXKHHBL, 3aMHKAOMHE 3apochedepnaTests.
Ha xampoft pamke nmeeTcss pyuka Hasi OTKpsiBawus nputopa. K
yriaM ec MPUKPENMNEHL LCTOYKH, KOTOPHWE O/leBalOTes Ha GOJATHKH
CTYCKOBOro MexaHM3Ma, Kak y Jmouepnareias IJKMana-— Bepaxa.
OHH ynepxusawT npuGop B OTKPHTOM cOCTOAHHH. Cmyck npubopa
NPOU3BOAKTCA Ha BepeBKe B OTKPHTOM BHAE. 3aMEIKAeTCA OH NPH IIO-
MOIIH TOCHIIBHOrG rpysa. Bec mpuGopa 6,5 kr. Ilnomaas xBaapata
/e M%. ABTOp coBeryeT, mocse BHHEMamEHMs npubopa, ofpesath pa-
CTeHHsd, BHCALIHe ¢ GoKoB. [Ipubop pexoMenzyerca Ans orfopa mpoG
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Ha ¢uTOMaccy B cooGlecTBax IVIaBHBIM OOPa3sOM MNOIPYXKEHHHX Pa-
CTeHHA H PACTeHHH ¢ NNaBaMIMMH HeSOABIIHMH AuCTbAMH. [lpu
paGore c pacTeHWAMH, HMEOMUMII YOPYTHE NJOXO PA3PLIBAIOUIHECH
KODHEBIilA, PesyAbTaTH MNOAYYaloTcA Henaiexiivie. Jna toro urcid
B3fiTh f1pOOy (puroMaccu ¢ 1 M2 Hafo cAenaTb WECTp ONYCKAHHA TIpH-
6opa. 3tor npubop nauboaee MKPOKO MPUMEHRETCA MPH HCCAETOBA-
HHH BOAHOH PacTHTENLHOCTIL

Pue. 10.16. 3apocaewcpnarene €. BepuaTosnua.

Yerpoficteo as cOopa BOANBIX (PUTOHEHOZOB (32apoc.Ieuepnareb
B. H. Byr u H. B. Byr} [4]. YcrpoiictBo cocront (puc. 10.17) u3
yCTanoBouiofl pefikit ¢ ONOPHOH NNACTHHOH, K KOTOpPOR XOMyTaMH
KpelHTCs ulTaHra, pasMeuelHas NO AJHHE Ha OTPeskH AMs onpejele-
Itist TAVGIHI NOrpyscenks. K LITaHre B ABYX MeCTax MeCTKO KpenAT-
cs pepxkartenu. Bepxuufi Zepkateanr obpasoBaHM /JBYMsl YCTAHOBJICH-
HBIMII 10 MPAMBIM YIoM pelkamH. K Bepxuemy jaepxarenio npH-
KpenJen JHOM HABepX CETHATHIA MEUIOK, CIUHTHLIR H3 KOHIpecc-KaHBH,
Hmelomil Bu Tpexrpannoi npuaMb. OTKPHTOH U4CTLIO MeWOK Kpe-
MHTCA K HIPKHeMY [CPXKaTe1il0, KOTOPHIH NpeAcTaBAsieT COYETaHue
HeNOABHXKIION PEHKH, NMPHKPEINIEHHOA K lTanre, W NOABHXHOW, NpH-
KpenmicHnuoi 11a KpoduITefiHe K BHEIDHEMY KORLUY HeNOABUWXKHON pei-
KM, claGxedHofl BO3BpaTHOM I11aCTHHYATON OPYXHULOA H HOXOM AAA
cpezaniin BOAHDIX pacrenud. K cboSommOoMy XOHIY DOABHMKHOA peii-
KHI TIDHKpENAeH TPOC, MOTAHYB 3@ KOTOPHIA TPOH3BOANUTCH NMPUTATHBA-
HMe HIKHHX peex APYr K APYry H cpe3aHHe pacTeiHi ¢ onpene.ieH-
HOH maomasu, 3aTeM 3ATAHYTLHA CHH3y pelKamMH H TPOCOM MeEIloK
BMCCT¢ C PAcTEHHAME M Haxoaswefica Ha wux duroduarholt daynod
H3IBACKACTCH H3 BOALL

Mpubop faa KoaH4YGCTBCHHOrO c60pPa HOTPYXKEHHLIX BOLHBIX Mak-
poguroe [oBapaa — Bnabamca u Jlonrmana [52] HMeer caeayiomiuit
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anp, Ha wmeranauueckofi pa3beMuofi lWiTaHre ¢ YIOPHEIM LUTLIpeM
PHH3Y H MOBOPOTHOH PYYKOH BBEPXY, YKPenseHH: Haj ITHPEM ceprno-
wHAHbie {npomesnepoobpaskble) HOMH H Bbilie MO iNTAHTe HA HEKO-
TOPOM PACCTORHHM OT HOXefl M ZpYr OT Apyra HaoriyTnie (TakikKe
¢epUOBHAHLIE) METaJNHYCCKHE CTEPXKHHE Mo TpH B rHespe. Ilpu pabote
NpHGOD omycKaeTcs B PacTHTENbHOe COOOLIECTBO, HECKOJbKO BJAAB.JIH-

Puc. 10.18. MepHuli wHyp.

/3 4 — NONAAROK € MeTanIHY¢cKOd CcKoGkoR man npu-

WpeIIeddst K Wi yé 6—306mnﬁ  HE )40-ucrpunurg

_ OTPe3Ka 10ICYPa u J§ — nounapkl), & — Croco

pnc' 10.17. Sapoc.neqepna HEMOTRR 10RYpaA Ha MOUAABRYH, & — KApaBUWE A
vens B, M. Byr u H. B. Byr. CKPCILTCHNR OTPE3KOB MEPEOrG IDUYPA.

4
BaeTCd B PYHT M PYYKOH NOBOPAYHBAETCA HA YIOPHOM WWTHIPE BOKPYr
cpoeil ocn. Homxamu crefau pacrequii mogpesaloTcd y AHZ MW HaMa-
TWBRIOTCA Ha GOokoBHe cTepxkHH. [laomazer ceueHuss npuGopa mpo-
H3BUJIBHA, 3aBUCHT OT AAHHH Hoxed, [IpuGop mpoctoft, wIMPOKO
HCHOJL3YeTca ruipoboTaKHkamu 3a pybexoM. Ero MoXHoO pexomel-
AOBATL AAS MCMOAL3OBAHUA Ha ceTH IOCKOMIHApOMeTa.
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Hns orbopa npo6 ¢guToMacCH H yyeTa KOJHYECTBA DACTEHHA HA
€ HHULY NAOIAAH MOryT OHTb HCMNOJL3OBAHH TaKXKe sapocheyepna-
read T. JI. Caenyxuno#t [34] u H. U. Kawknuna [19).

OnpeseneHnblit ciof B 3apocii MOMKHC BbIpesaTh [PH NOMOMII
«TPOCTHHKOBHIX HOXMHUI» cHcTeMH D. Y. Bopka [9].

M3 3apocieyepnaTeneil KankanHoro THRA AJA Bupe3aHMs npol
duTOMACCH Ha PasAHYHBIX TOPH3OHTAX PACTHTENLHOTO C00GilecTBa,
LI yueTa KoaHMuyecTBa crebjeit M ofbeMuHOro ofHJANA HA STHX XKe
TOPH30HTaX NPHMEHHMEl 3apociedepnaTend, mnpeiaoxernne I, B.
Crapocrunsim [36] u H. H. JKraperoii [12]

10.2.3. Hamepenne paccroanuli v npokaagka npoduaed
H TPAHCEKT HA BOAE

Mepubit  wmyp (puc. 10.18) nsroTaBAMBaeTcAs H3 TOHKHX Bepe-
BOK H IIHYDOB H3 Pa3/HYHBIX MATEDPHANOB NJIH KPYUEHOro MEeHLKOBOTO
wnarara, IIpe npasHJLHOM criocobe H3TOTOB.IeHHs (C BEIMauHBaHHEM,
pacTATHBAHHEM H BWXa)XHBAHHEM) ILNYP K3 AEHbKOBONC limarara
npr pafoTe Ha BOAe He NYTaeTcd, He CAAHTCH, HE PACTATHBAaeTCH R
METKH Ha HeM KaK B CyXOM, TaK Il MOKDOM BILAE HMeT NOCTOSH-
HDBlE PACCTOSITHL.

PasmeTky umiHypa ymoOGHO Jenats TPARnoYkaMH Han  (aakkaMmyu
uepHoro, GeJoro, CHHErD ¥ KPacHOrO UBETOB. YepHuiMH 0603HAUZIOT
HeUeTHHE AesIeHHR, OGeNLIMH — YeTHE, CHHHME — KaXIyl0 NATYIO,
KPacHBIMH — KaxXAYIO AeCATYIO OTMETKH.

[Tocaie ymorpebachua, MEHLKOBLIA MepHLIR MINyp H WHYPH H3
BEPCBOK, M3TOTOBJIEHHBIX He H3 CHHTETHUECKMX MaTepHanoB, Tpebyior
6oNLIIOrO yXoAa: HX 0653aTelLHO HAAO Pa3MATLIBATL Il DPOCYUIHBATL
B cof0/HO PACTAHYTOM H.TH PACKHHYTOM BHJE, iHade OHH CTHHIOT.
BepeBkn M IIHYPH H3 CHHTETHUECKHX MATepHaJoB (KpYJeHHE H Ije-
TCIKE) TPeOYIOT MEeHBLILEro yx0/a, OWH He I'HHIOT H nocae ynorpebne-
HAf X He TpeGyeTcs KaXAuH pas paamarwiBaTth. UX Gonuiiam Heao-
CTATKOM FBIAETCS TO, NTO NPH HAMOKZHHH OHU OWCIl CHILHO pacTs-
THBAIOTCA. DT0 HANO YYHTHIBATE NpH H3MepeHHH paccroaxufl. Iad us-
FOTOBTCHHH MCPHOro IIHYPa H3 CHHTETHYECKHX MaTepHANOB JydlDe
ynorpeSaATL TOHKHE HTOH WHYp (0X0X HAa TOHKHA mpoBOj M npo-
A4CTCH KAk «6esLepast BepeBKas»).

Mepunii wnyp fosKed GuITh AanHo# oxogo 250—300 m u cocTo-
fITh H3 HECKONBKHX KYCKoB (orpeskoe) mo 40—50 M xamamii, kKorto-
pble Ha KOHUAX CUEIIAIOTCS KapaluraMH.

Ilpu pacrarusanuu WHYpPa Ha BoJoeMe BO BpeMst NPOKJIALKH
mpoduaeil k¥ HeMy uvepez xaxanie 20 M npuxpenasiorest (Kapabwha-
MH HJH TPHBAILIBAIOTCA) NOANABKH H3 NEHOMmJIacTa HJIH .Jwoforo
Apyroro Jerkoro MarcepHasia, HnM jepepAHHbIE JOWETKH BHIKpallleH-
Hele Genoft MM KpacHoli MacIdHHIMH KpackaMH co ckolkofl, npuze-
JAHHOH H2 OJHON M3 CTOPOH MOMAABKA AR NPHKPEIICHUA NIIypa.
Tlonsagku MOMKHO He OTHENJATh OT UIHYpa B MPOAOJXKeHHe BeeH pa-
60T, HaMaThiBas 40 unm 50-MeTpoBrie KYCKH LIHYPa Ha 3TH XK€ NOMN-
naBgu. Cnoco6 HAMOTKM MIHYPA Ha MONMABKY HOKasaH Ha puc. 10.18.
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Ha manennkux BOAoeMax (mpyzax, He(OJbUIHX O3€PaX, PEYKax)
peCTHKKa JUNYpa NPoH3BOAHTCS ¢ Oepera Ha Oeper M $ofbliHX 3a-
TPyAHeHHHl He BH3hIBaeT. Ha KpPynHHIX Bopoemax WIHYp pacTATHBaeT-
CR Ha 33aPACcTA0NIeM MeJKOBOAbe HECKONbKO jajiee I'PAHHNH DPacmpo-
CTpaHeHHs pacTeHni. PacTsikky wWHypa naydlie NMPOHSBOAHTL B Haf-
PaBJEHHH ¢ BoAW Ha Oeper.

YCTaHOBHB ¢ NOMOMIbI) Tpabeiex HAH APary TpaHUNY pacmpocT-
paucHis pacTenHf H OTBEXaB OT Hee K cepeAHHe BOAOEMa METpOB
Ha [5—20, yRpemasloT Ha ABYX SIKOPAX HAM HA KPYIHBIX YIVIOBATHX
KAMHAX KOHeYHWfi nonnaaBok-Oyfi. KoHeUHBIH TMONAAaBOK MOXHO
¢ilenaTh U3 CYXOro COCHOBOIO, a JYUILe e/0BOr0 KPYyraoro nojeHa, K
KOTOPOMY € ABYX CTOPOH NPIACIAHO NO KOMBLY AJA NPHKPENJIeHHs
sepeskn M LWIHYPa, UJAH U3 TOACTOH CcyXod AOCKH maunoRt Jo 1,5 M,
nmnpynoii — 0,25 M, y KOTOPOH Ha KOHLAX BHPE3AHH Nasbl AAA MPH-
HY3LIBAHHA AKOPHDIX BEPEBOK, a Mo CepelHHe OAHOH H3 MJIOCKOCTEH —
ckoba nasl npHBS3bIBAHMA WRypa. [N KoHeduHoro nontaBka MOXKHO
ICINOALIOBATL KAMEPH OT KOJec aBTOMOOHJS H APYTHC MAaTEepHaabl.

[Tocae TOro Kak YCTAHOBJEH KOHEUHHH NONAaBOK, K HeMy HpHIen-
JAMIOT HIHYD, GepyT My)HOe [aipaBneHne Ha Geper H NPH THXOM
JABHXKEHHH JIOAKH HAuHHAIOT pasmarhiBaTh wWHYp. B To Bpems xoraa
1A BOAY ORYCKAETCS OuepeaHON NOIMIABOK HMJIH CLEHJAIOTCS INHYPHI,
NogKa ofs3aTenbHo 3aTopMaxcuBaetcs, B BeTpeHylo NMOrojy H Ha
TCYCHHH BO BpeMs pACTSTHBaHMA WHYpa Ha (OMBLIOE PacCTOAHHE
(l01yyaeTcs AYra, HalpaBJCHias B CTOPOHY ABUXKEHUS] DBOAH HAH
ueTpa, NOSTOMY BpeMs OT BPEMEHH cAe/yeT NPexkpailaTth pPOCHYCK
HYpa H, He OCTAHABJHBAA JOAKH, NOATSFIBAHHEM WHYpPA BLIPOBHATBL
nonaaski. Ha Oepery ImHYp Npouno NpHBA3KBAOT. OH J0JAXKeH ne-
AaATb HA TONNZBKAX CBEPXY N K KOHEYHOMY MOMIABKY DPHKpPENIf-
cred ToXe ceepxy (pue. 10.19).

Ecau MenxoBoAbe OOGUIMPHOC H UNIPHHZ MOJAOCH PACTHTENLHOCTI
npoctHpaercs Gogee ueM Ha 250 M, AenaeTcs HECKOALKO TEPeKiI0K
wHypa. O6a koHUa HIHYpa B 3TOM CJayuae YKPemIsTes Ha Gysax.
TakKe NepekuiskaMH WHypa NpoOBOAHTCA NHpodwab uepes WHPOKKH
MEMKOBOIZHHA BOACEM, HAa KOTOPOM PACTHTEJLHOCTh PaclipocTpaHena
no Beefl akBatopuH. HaTAruBakme uHypa Ha BojoeMe, OCOGEHHO BO
tyemMd BeTpa, Tpebyer MIIOIO BpeMeHH, HO JaeT XOPOlliHe pe3yjbTaTh
NG H3MEPEHHIO MPOTSAXKEHHOCTH 3apocichi.

Kpome HeobxonuMuix NpHGOPOR, NPH PasHbX BRAAX GOTAHHYECKHX
a6OT Ha BoZOEMe, HYIKHO HMETh: C4YOK ¢ TOJACTHM 000OJOM AHawmer-
pom He MeHee 25 cM ¢ MEIUKOM H3 PeAKOH TKaHH — OH CAYXKHT 1Js
BbINABIHBAHNS MEJKHX NJABAOUIHX PacTeHHH H BCMALIBLIHX MEJKHX
pacTeHHH HJM KYCKOB pacTeHHMil NPl BHKALINBAHWH HJIH PyYHOH BHI-
Sopre yyeTtHbIX MJOIANOK, PeIneTo AJd NPOMBIBKH pacTeHHl, HOX-
IHILLE, CEKaTOp NJIH Cepl JITd CpPe3aHMs DacTeHHA HA MadelX IayGH-
uax, Becol AJA B3aBewnBagHs orobpaHHBX YyxocoB. B. JI. Vrexun
|38] pexkomenayer nas GHCTpOro B3BELIHBAHHA YKOCOB B TNOJiE YNOT-
pebaaTe rRAPOMETEeOPOsIOrHYecKHH NPUGOP cHeroMep BecoBOd, HAM
naorioMep Mapki BC-43, Ero TovHOCTh B3BEIIHBAHHA COCTARAAET
5 r, npegennHas Harpy3ka 1,5 kr. Bec npubopa 3,7 xr. Jiag usMepe-
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YA BBICOTH PACTGHHH, MUWIPHNH 3apoC/aed Ha MEIKHX MECTax H Apy-
rex paGoT, CBA3AHHBIX C Da3MEPHHIMH XapaxKTePHCTHKaMH PacTeHHR
H uX coo0UIecTB, HAZl0 HMETh MCPHYID BHAKY HJH UITAHTEHUHPKYJD,
MNOPTHOBCKIIE CALUTHMETPLI, PYJIETKH (AydlIe TeCMAnuie).

HOas 3aBepTHBAHHA CPEe3aHHHIX € YYETHHX NJIOMAAOK pacTenuit
(Zo mocTaBKH HX K MecTy ofpaloTki B XpaHeHHA) 1HeoOX0AMMO HMET:
Matepuarble (aydime Xj0MmaToGyMaxHhEie) HAH MapJesnie (ABOHHGIE)
NPOCTHHH, MOAMSTHACHOBYI0 INIEHKY Hau KiaecHKy. Ilas cymxku yko-
cOB HeoOXOARMbl MEUIKM H3 pelkoll TKaWW HaH H3 MapaH. [Ipoctsl-
HH, MENIKI, MJCHKY HJAH KJeeHKy HaJl0 IMETh B JOCTATOYHOM KO.JMue-

Pue. 10.19. OGiugit BH1 MepHOro IIYpa B NATAHYTOM COCTOAHUH,

CTBe I pas3nHuHbix pasMepos, Ilpu WHpHHe MapaH AAA MEWKOB HaH-
Gojee ynorpebuTeanna Aduna B 1, 0,75 u 0,5 M, HO XKenaTeAbHO HMETb
11 HEKOTOpoOE KOJIHUECTBO MadeHBKHX Mewkos, [TonnmaTuheHoBas MJeH-
Ka HAH K.JeeHKa Hape3aloTcd KycKamH He Menee 1,6—2 m andHod#.
[IpocThiHY M3 MapiH HM3TOTABJAHBAIOTCH ABOMHLIMH, ANHHOH HE MeHee
1,5—2 M., BOabmuit uiy MeHbIIHA pasMep Kak TJICHKH M KJEeNKH,
TaK ¥ NpoCcTHHe# NPH NOAbL3OBAHAH HeyAoOeH.

s cGopa pacredHfi mpH ONHCAHHAX U repbapnsault  HYXHO
KMeTb CTaHJapTHhie MEIQUKH H3 NOJHITHACHOBOH ITLTEHKH A IpHMEp-
HO TAKOT'O K€ pa3Mepa MeEIUKH 13 JIETKO Mololleficd MaTepHH, Hempo-
MoKaeMylo GOMbIIYI0 CYMKY ¢ NJAOCKHM JHOM AJAd cOopa pacTeHHH,
GoraHuyeckHe npecchl (repOapHbie CeTKH) H HENPOKACeHHYIO 0GepTou-
HYI0O HAU Ta3eTHyIO 6yMary Aad CyUIKI pacTeHMH.

10.%. OMHCAHHE H KAPTHPOBAHHWE PACTHTENBHOCTH
10.3.1, PaGora Ha BOAOEMAX

TIpH HCCNEAOBRHHH PACTHTENLHOCTH BOJAOEMOB Ipexfe BCero
HYXHa he ocofeHno Gosbillas (OAHOMApHAs), YCTOHTHBAS H XOPOLIO

154



Iymwast Noj BecaaMH rpefHag NoiKa, B KOTOPOR MOXHQ BCTaBiTh,
NOAHTL, JETKO ABHFATLCH B 3apPOCASX PACTHTEABHOCTH I MO MEJKHM
mectam. MoTtopHas Joaka HMAH kaTep HeoOXoanmel NpH pabore Ha
GonbiIHX BOAOEMAaX W Ans nepefpockd B pasHbte HX vacTH. Ecam B
PECMOPSKEHHY HCCJAELOBATENA HMEeTCA TOMNbKO MOTOpHAA JOAKA, TO
MpH Bbesle B 3apPOCIH HAAO OCTAHABAHBATHCA H MOAHEMATHL MOTOP H
IlPOABHFATLCH Jafeée IuecTOM WIH HA Becaax, uTo OuiBaeT TPYAHO,
eenn aofka Goapluad, a 3apocaH rycrole. Jasm paGoTh Ha MeIKHX
MECTaX ¥ B 33apOCASX MOXKHO HMETL HaJyBHYIO JIOJAKY I1WIH 4BTOMO-
GUIILHYI0 HAAYTYI0 KaMepy ¢ NPHK/AeeHIBM AHOM M NORATOUKEMH ATA
rpebad (TakMMH TOAbL3yIOTCR pLiGononw-100uTe ). Ee MOXHO
NPHBH3EIBATL WA JIHHHOH BepeBKe K NOJKE — FPeBROH HIH MoTOp-
nofi,

[Ipn paGote na rpebrofi Aoake, ocOGEHHO OAHOMY, YKAYHHB
I Becest HEOGXOAHMO LIMCTh TakHe, IPH KOTOPLIX B J0GOH MOMEHT
MUKHO OpOCHTL Becaa, He 3a00TAck O TOM, UTO OHH MOFYT YILIHTL
ot AoAxH., Jns o6jerdeHns NpOABIDKEHNS JOIKH B 3apocasx, y Ge-
peroB H RO Y3KHM pekaM H NPOTOKaM MNOJe3HO, KpoMe Beces, HMeTh
WeeT AJAHHOI0 2—3 M ¢ pa3ipoeHHEM KOHIOM. OH JXe MOXKeT CAYXKHTH
JL1SL YKpendeHHst JOIKH BMECTO AKOPA NPH OuWcanil npobHBIX Bao-
iwaneft u apyrux padorax.

B rpe6uofi noake ayuite pafoTarh BjIBOEN, DPHUEM 3aHHMAIOLIE-
MYyCH OfIHCAHHEM PacTHTEALHOCTH HEOOXOAlUMO CHACTh Ha KopMe.

[lpexae ueM HauyHHATL ¢ pa3noll CTeNeHb® JAETAJLHOCTH OMHCA-

IIHe¢ It KapTHPOBaHHe PaCTHTe/bHOCTH, PeKOMeHAYeTCH CAEJaTh PeKor-
HOCUHPOBOUHLIH 00bess Bopoema (MAH ero vYacTH) Ha JoOAKe, 06XxoX
uan ofbe3n nHa aeroMofHae ero ¢ Gepera AJA Toro, ¥To0H MO3HaKo-
MUTLCH C XapaKkTePOM PACTHTEAbHOCTH H ¢ OCHOBHDIMII YePTaMH pac-
npepeneHns ee coobmects. Ilpy TakoM obbesge wiar obxome Heol-
XOJ\HMO BEeCTH [I0IeBO#l JHeBHHK, HAMETHThL XapAKTepPHbIE YYaCTKH
And gancheiimero fonee noapobHoro ux uceleaocsanns. Hepeako
NPUXOAHTCA HaUMHATH palory H 6e3 npeaBapuTeapHOTe 00BE3R2 U
obxola, HO B TaKOM cJydae HCCIeNOBaTelb, He3HAKOMHHA ¢ Xapak-
TEPOM DACTpeAecHUS PACTHTeNLHOCTH, PUCKYET NPOBECTH .JHLUHIOIO
pafoTy IO ZHETAJN34UHH YYACTKOB, KOTOpHIE He NPeACTARJAIOT 0CO-
6oro uHTepeca.
‘' Bosavwye noMown Npu reoforaHHyYcckix paboTax Ha BoaoeMax
MOI'YT 0Ka3aTh a3pPOBH3YyaJbHEle HAGJIOJEHHS C CaMOJETOB H BEPTO-
ACTOB Haj PacTHTEILHHAMI COOOIECTBAMH M HX pachnpemeNeHHeM, a
TaKKe NPH KAPTHPOBANMII PAcTHTEJALHOCTH M JAaHHEE a’podoTOo-
cbeMyH. TIPH rfasoMepHOM KapTHPOBAHHMN ¢ BO31VXa YeTKO BHAHU
'paHIUM pacTHTeIbHBLIX ¢000wectB. [lonesHu cnycky Toa Boxy B
ACrKHX BOAOJA3NHIX KQCTOMax ¥ ¢ aksajaHraMi. Jlawnmee xayecr-
BEHHBIX H KOJHWYecTBeHHbx cfopoB NMOJyYaldTcd NpH  3ToMm Gogee
TOYlble, yeM NpH c6opax cBepxy.

Onucanue B KapTHPOBZHHE PACTHTEJBHOCTH MOIYT NPOH3BOANTHCH
OAHOBPEMEHHO H ObITb pasJTHYHOH CTeneHH moapobHocTH. OHH oCy-
WeCcTBAAITCH nyTeM ofnealla NPHOpPEKbs Boloema (eciH  BOAOeM
ray0okuii) 4 UeMUKOM BeeTo BOAOEMa (€CAH OH MENKOBOAHEIH) Ha
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Joake (puc. 10.20) ¢ 2aespamu w Gepery, B caMme TAyXue 3aJHBUH-
KH d 3a MNpelensl PAacOPOCTPAHCHHSA PaCTHTEALHOCTH (K LCHTPY).
TIpnr TakoM o0be3ie BpeMs OT BpeMeHH B TeX MecTaX, re BO3MOIKHO,
H#eoOX0AHMO BHIXOAHTL Ha 6eper ANA 3HAKOMCTBZ C TIINOM 3apacTa-
HUsi ero npHypesoBol, HM3MEHHOH YaCTH, KOTOPas MOMET 3aTalllH-
BaThesd B noaosoase. [Ipu ofnesge ¢ ueinio BHABJIEHHS pacTeH#il u

Se ¢

74 A5 As r
A @3 —_—

Puc. 10.20. ITepexsmxende Ha nofKe OpH ofcnefoBadNR BojoeMa.
! — TPoCTHHK, 2 — rtpocT#ika, 3 — GOROTHHUA, 4 —dacryxad, §— paecr Oaecrawme#t, 6 — paeer
rpeGenvarali, 7 —paceT crefacoftena0mul, § — ropcl SeMHOBOAMLIA, $— 04 JOAKH H
xonopad AuniA wa Sepery, f0— aunuA Rpoduan,

Hi

YCTAHOBJEHHA TPAHHUB HX PACHPOCTPAHEHHA MO TAySHHE HYMHO Bee
BPeMSl MOJAb30BATHCA BOASAHHWMH rpabenbKaMH, sKOPbKAaMH, AparaMi
HAH MOTKOM KoJioueft NPOBOJIOKH Ha BepeBKe. B HeKOTOpHX chayuaax
Lna moapoGHOro ocMOTPA /JHA MOXHO HCHOJb30BATH CMOTPOBYIO
Tpy0y.
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Bo Bpems sTORd 06be3fa BeLerca NMOJGBOH JHEBUHK H JAeMaIOTCH
(CTAHOBKH LS OMHCAHHA PAaCTHTCJABLHLIX CO00IIECTB H ONpeJeaeHHs
tpaxropos cpeanl., B noneBofi NHEBHHMK BHOCATCS 3aMeuaHHs 0 3a-
NOHOMEPHOCTAX DPACHPefesIeHHst DACTHTEALHBIX coo0llecTs Ha TOM
HJH HHOM Yy4acTke MpHOpeXbs, HX cocTaBe H COCTONHHR ((H3IHOHO-
MHYECKOM H 3KH3HEHHOM), axdw{omqecxax YCAOBHSIX, B KOTOPHX OHH
NAXOAATCH, BJHAHHH Ha HHX 9€JOBEKa H YXHBOTHLIX H JApYFHE Jau-
WhE O PACTHTEALHOCTH ¥ BOAOEME B UEJOM — ReJaloTed IMa3oMepHHe
J4PHCOBKH pacnpefeseHnd cooﬁméq‘m Ha OTIEAbHHX YYacTKax BO-
AoeMa, B pasnHUHBIX MecraX BoAoeMa, B HanOosee XapaKTepHHWX MO
14PacTAHHI0 €0 HacTSAX NPOKN2ZHBAOTCA HPOQHAH, TPAHCEKTH, Ha
KOTOPBIX [POMABOJMTCH ONHCaNle H PasAMYHOrO Pojda YUeTr pacTH-
TCALHOCTH, YCTAHABJKBAETCH IMHPHHA (N0 JHHHH TPODHUIA} OTAEIL-
NWX (HTOLECHO30B I 30H, MJH NOSCOB PACTHTENLHOCTH, DT MaTepHa-
Jbl HCIOAL3YIOTCH MpPH COCTABACHHH KAPTOCXeMBI paclpefeneHHs
PACTHTENBHOCTH B BOZOEME,

Onucanxe 110 NpOYUTIC HAYHIAIOT ¢ KPAaTKOA XapaKTepHCTHKH
NpHOpeXHOA pPaCTHTEALHOCTH, 3aTEM YXKE [epeXofiT K ONHCAHHIO
OHCOB BOJAHGH DPACTHTENLHOCTH, BHIAGJAS B IIX TNpeAe’aax OTAeIbHHE
(putonenoss. OT ype3a BOABI WHPHHY NOSCOBR PACTHTEIBHOCTH, 4
TaKkKe H (HTOUSHO30B ONpeleAsioT TNo MeTKaM Ha mmype. Cuer
METPOB BeleTcs {0CHeJ0BAaTENRHO, HauHHasg ¢ MepBoro A0 KoHeYW-
NOro.

Koauuecteo npoduaefi, KOTOPHE HYXKID NPOROKHTL B TOM HJIH
APYTOM BOIOEME JAH OIHCANNA, KOAHUECTBEHHOro yyeTa H KapTHpO-
BAHHA DACTHTENbHOCTH, 3aBHCHT HOPEXJAe Bcero oT xapakrepa sapa-
CTaHHA BONOEMA H €r0 BeJIMYHHE.

B soroemax c majouspesaHHoR Geperoeoil anmueR, B MaNeHbKHX
M JaxKke AOCTATOYHO KPYMHAHIX, HO MeAKOBOAHBIX, Heé OTIHYAIOMHXCA
foabiuMM pasHooOpasuem OHOTONOB H PACTHTENIbHOCTH, MOXHO orpa-
HHYATRCS Tpokaankoi 1—2 npogusen.

[IpH kapTHpoBaHHK AJS H3MEPCHHS HIWPHHR CooblecTB, cJjara-
oMK NpHOPeXHYI0 NOAOCY PACTHTENLHOCTH, NPodHAcH NPOKIAAE-
saercs Ooablle H KOMHYECTBO MX 38BHCHT OT IMOCTOSHCTBA MMHPHHE
B HN3BHJHCTOCTH Npubpexuo#d monsocw pacTtHTenbHocTH. B BOgoemax
€0 cJA0XKHOR Geperosodl JHnMeA M B KPYNHBIX BoAOeMax ¢ OOJbUIHM
pazHoobpasneM OROTOMOB MpodHJAH NPOBOAATCA B HaHGojee Xapak-
TEPHHIX N0 PACTHTETLHOCTH H OGHoromaM vacrtax. [Ipoduam npoxaa-
ALIBAIOTCS TIPW NOMOIIM MEPHOro IHYpPa, KOTOPHHA HaTArHBaeTcs B
HANPaBJACHHH OT PPaHUILI PACHPOCTPAHEHHS pacTeHHH K Gepery HJIH
Hao0opoT, OGbIUHG [OA NPAMBIM YIMoM B oTwoweHWH Gepera. Ha-
MpaBjeHHe NMPOPHNS YCTaHaBAHBACTCH NC KOMIACY HJIH APYIHM
npuGopam. Ecau nonoca pacturtenbHoctTH y Gepera yskas (20—50 m
IDHPHHH), TG NPOTAHYTH LIHYP Ha TAKOE pacCTOSIHHE He COCTaBHT
TpyAa H He safiMeT MHoro BpemerH. IIpw wapoxofd nonoce pactd-
TeJLHOCTH, OCOGEHHO IIPH TYCTBIX 3apOCAAX BHCOKHX HAABOAHBIX
acTeHHM, a TakXe NIPH BeTpeHol noroge, TG TpyRoeMKasa pabora.

poknanuBaTh NPpopuUAR AA5 KapTHPOBAaHHA HJAM ONHCAHHA PACTH-
TelLHOCTH MOXHO ¥ Oez LIHypa, 4To, KOHEUHO, LaeT MeHee TOUHHE
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Jannbie. B Takom cayuae, ecAd nDpoduab HauupawT Or Gepera, To
BHavaJsle YCTaHaBAHBAIOT rPAHULY PacnpOCTpaHEHHH PAcCTHTELHOCTII
K UCHTPY O3ePa H HEMHOIO jajiee ee CTABAT XOPOIIO BUAHMHE 3Hak
(6yek, wect) H rpe6yr na JoxKke oT Oepera Ha Hero, cTapasich Col-
JA0AaTH NPAMYIO JRHUID. B MecTax CMeHLl 3apocaedl KAaH uyepes pap-
Hble NPOMEXYTKA BPEMCHH AeNal0T GCTAHOBKY (yKpeliasach KaXabiil
Pas Ha AKOPb HAH LIECT) ANA WU3MODEHHA CaAYOHHLI # CT2BAT OyAxN.
PaccToftHie oTcuuThIBaeTCA mo ulgny rpeGkos. I'pecTH Wano pasHO-
MEDHO BCeria OJHOMY UuG/IOBEKY, NPEABAPITENLHO ONPENEJHB pac-
cTOANHe meXZy rpeGkamu. Ilo/ OyfixaM TpH  BO3BpaLUCHHM BCerda
MOHQO MPOBEPHTh NPABHJBLHOCTL NepBoro msmepesus. Koraa npo-
(GHAL NPOBUAMTCA B HanpasJeHHH OT OTKPHTOH 4acTh BOHOeMa B CTO-
pory Oepera, TO BHAuaje HYXHO UOCTABNThL XOPOINO BHAHMEIA 3HAK
na Gepery ® rpecTH Ha Hero. OmHcaine W YUeT PACTHTENILHOCTH Ha
npodue Aeaaerca mocae ero NpoKJAaAKH.

10.3.2. Onucanue pacTuTeJbHOCTH

H H3YYEHHE INEMECHTOB CTPYKTYPH! (PHTOHEHOSOB
i
Onucamiie cooBLIeCTB pPACTHTEILHOCTH NPOM3IBOAHTCA HAa mnpob-

X IIomaiax (NJoWaAsX BHWABJACHHA) pasMepoM oxkodao 100 m?
o6niuHo B popme kKBaapara co croponami 10X 10 m. ITpoGreie nno-
uLaan BuIGHPAIOTCY B Hano/ee XapakTepHBIX MecTaX BLIEAeHHOO
pacTHTeARHOrO coofmecTBa ¢ Gojee HIH MeHee OJHOPOAHBIMH 3KO-
JOTHYECKHMH YCJI0BHAMA. [pannppl mpobubix miaomaded  obwluHo
YCTaHABJIHBAIOT Ha IV1a3, HaMeuad WX N0 KaKAM-Au00 BHARAIOUIHM-
€5l PACTCHHAM HJH TOpYAILEM H3 BOJH NpeAMeTaM. PparMeHTH CO-
ofiecTs HeGOALIIOrO pasMepa (MeHblle MAOIWAAM BLISIBACHHA) ONH-
CRIBAIOTCS MennkoM., OnAcanie GHTOUEH030B Ha MPOGHHX NJIOMIRIEAX
cJIeAyeT Aedarth Ha CNemHanbHbX GlaHKax AJA JTOIO NpejHa3HaueH-
UhiX (B BHAC KHHXEYEK) #4AH, ecaH HeT OJaHKOB, TO B OTAeILHOM
TETPAAN, B KOTOPOil ANA KaMAOrO OMHCAHHS OTBOAHTCS HECKOMLKO
cTpankil; oHi pasrpadasiorca 3apanee no dopme O6aanka. Bwmecro
6naHkoB onMcaHHe MOXHO aesaTh Ha nephopalHOHHHX KapTax.
[lpuMencnne kapr ofneryaer mocaeaywoinyio olpaGoTKy maTepuasa.

Ipn reoBGorannHvyeckoM OMHcaHHH $HTOHEHO3a HA NpoblHOH TMJO-
IlaJH XapaKkTepusyloTcs: ofllee cocTomHHe (HTOLEHO3a, ero dusno-
HOMHVHOCTb, (yopHCTHUecKull cocrae, o6HAHe BHAOB, pasMelleHHe
HX O NJAOWAAH {(paBHOMEpHO, MATHAMH, TPYNHaMH H T. 4.}, fApyc-
HOCTh, BHICOTR pacTeHH®t M APYCOB, & AAS BO3BHILAKIIKXCA Haj Bo-
AOH BHIOB BLICOTZ HX HAABOALHOH dwacTH, NPOEKTHBROE [OKpPHTHE
(obmee aas BCero TPAaBOCTON U AJA KAXKAOrO Apyca B OTAENLHOCTH,
4 eCAH BOZMOXKHO W A BHIA), XHU3HEHHOCTE H (PeHONOTHUECKDE CO-
croarde {ofo3pavenHe ¢enodaz; BereTanHH —B, OGyTonnzauuH — 6,
LBETeHHA — I, a TJOJOHOLICHHA: CO3peBaHUs MJOACB--¢, paabpachl-
BAHHA IJIOAOB — H, OTMHPAHYUA — 0).

B 6nanke onucaHMs NPHBOAHTCHA TaKKe XapaKTEPHCTHKA YCIOBHA
NpoH3pacTanus guToleHo3a: raybuna (y Bepxhell H HHHell rpaHulH,
ec/M OHa He OZHHAKOBA), TeMNepaTypa BOAH Y IHA W HOBEPXHOCTH,
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¢ HCKOTOPHIX cayyasm¢ ot6opoM npob ans naGopaTopHOro aHanu3a)
N ApYrux HHrpeguenvob (mo noTpebHocTH) {cM. MpHIOXKerHe 25).

Js onpenenerlsi (JIOPHCTHYECKOTO COCTABA CO3AAETCH MNOJHHMR
Cnicok pacteunl, ofpasyomuk purouenos. B 6aaHK onucaHus 3aHO-
CUTCH BCG BHAB, BeTpeueHHHe i npoSuoft naomagu, TeM pacTenusM,
NA3IBAHHSA KOTOPHX paboTawiuft ¢ 3HaeT, MpHcBaHBaeTcs Kakoe-ainbo
YCNOBHOE TNPON3BOJbHOE Ha3BanHe\ DTo HasBaHHe H coXpausercd 3a
tumM bece Nepuoi paboTw. Takue BRI obGu3aTennHO GepyTca B rep-
Gapnd, 4 Ha ITHKETKAX MuUIETCH RAHNOE UM YCJOBHOE HAaHMEHOBAHHE,
KOTOpOe [OC/]e ONnpejelientsi, BCIOAY BaMeHdeTcd Ha TpaBHJbHOE,
U ocobeHHOCTAMH repbapH3auyH BOAHLIX pacTeHHi MOXKHO [O3HaKo-
Mirtbed B pabotax B. M. Karauckoi [16, 18).

Cofunpaioniemy BOjHEE DacTEHHA HAA0 3HATDL, UTO PHZA BHIOB I'HA-
podHTOoR HAXOAHTCS NMOA OXPaHOfl H BHeceHW B «KpacHyw KHHTY
CCCP» [23]. CneayeT nosHakoMHTbCH ¢ Hell mepell HauanoM PaGoThi,
b Takxke ¢ KpacHEMH KHHTaMH, NOCBAIICHHBIMH TOJbKO PacTeHHAM
[22, 23], B ToM uucie Tex o6nacTefl, B KOTOPHIX NPOH3BOAATCA HCcle-
aosanus. Heo6xomuMO MO3HAKOMHTRCA €O CMHCKAMH OXpaHAeMLX pac-
TeIHA 3TOH e MeCTHOCTH.

Busapaeinne BHAOB pacTenuft ¢ nocaefyiouled 3anuchio HX B GJaHK
Ayyule geJaTh 10 SpYcaM, HAYHHAA BCErga C BepXIero — HafBOAHOTO.

PH TAKOB CHCTEME YYeT pacTeHMil B BOAMBIX cOOGLIECTBAX NMpPOH3BO-
AnTcs GpIcTpec N Touuce. Jaa yBepeHHOCTH, WTO BHAOBOH COCTaB (pH-
TOlUEHO3a BHABJEH NOJHOCTLIO, HDH yyeTe pacTeHHi B NOABONHOM
ApYCe, HYKHO [OAL3OBATLLH BOAANLIMH rpalenbKaMH, SKODPLKOM, a
HioTAa noaesuo W cMoTpoBol TpylGol. B ¢unTONENH032X, B KOTOPHX Me-
PeABHIATLCA Ha JIOKE JIETKO, HYMKHO OCMOTPeTh NAOLIRAKY INoJA-
HOCTbIO, 8 B TeX, rjle MepeABHIKElHe HEBO3MOXIIO, HanpuMmep B cool-
WeCcTBaX BBICOKHX pacTenyl, NPHXOAHTCH OTPAINUNBATLCA OCMOTPOM
NAOUAAKH ¢ AOAKH.

IMoz ofGusneM (uncicHuUbIM 0O8naneM) [o¥MMaeTcA CTeReHL yua-
orHs ocofefl BHNZ B ¢HTOLCHO3e (noO 4Hcay ocofefl, Macce, NpoeK-
THBHOMY NOKPHTHIO B T. 4.}.

Hdas raasoMepHoil ouenxu oOHJHS BHAVB B (PHTOLENO3E HCTIONB-
3YI0TCA Pa3qHyHLIC WKalW H vatle Beero wkaas Hpyae {(raéa. 10.1)
B Hefi Gaiaaamu (cacBami) oO603nauveHw! cTymend OOWAHA TOTO HJAH
Hi0TO BLAA.

tsofcTBa AOHHLIX Ow:(euuﬁ No Ta3oMepHOR OlleHKe (XKenaTenbHO

Tabauua 10.1
lIxana ouesox ofuana enpos no Opyne
Soc.  (soclales) 6 (oGuabHo, obpasyer don, cMHEAETCA)
Cop.? (copiosae) 5 (ouens MHoOrD)
Cop. 2 4 (MHOro)
Con.t . 3 (1OBONEHO MHOTO)
Sp,  (sparsae) 2(Mano, B HeGONBIIAX KOJHYECTBAX, BKpam-
Acro B ocHoetoll don apyrex pactemnii}
Sol. (solitariae) 1 (ennuimano)
Un. {(unicum) =+ {BCTpPEYaeTCA eAHHCTBEHHHA IKISMIAAD)
Gr, (gregarius) TP.(BCTpRUaRTEH TpYImaMK). 3To  obozHavdeHHe

CTABUTCA PAAOM C KaTeropuelt ofHARA
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CnHCOK pacTeHHH C OTMETKaMH OGHAHS Bnyé no llpyae kasot-
BAeTCA KBANUQHUHPOBAHHEIM CIIHCKOM. .

[Inomans NOKPHTHA HAH TNPOEKTHBHOE DOKPHTHE — NACIUAAL TO-
PH30UTAILHEIX NPOEKUHH PACTEHHHA Ha [OBEPXNOCTL IPyHTa (AHO} —
BHPAXKaAeTca B MPOHEHTAX MOBePXHoCTI NPOGIOR aowanH, KOTopast
npuHuMaercs 3a 100 % . Pasmmaiorgd ofliee NPOCKTHBHOE NOKPH-
THe, HAM DPOEKTHBHAA NOJHOTA, YCHOE MOKPEITHE, TNPOEKTHBHOC
ofnntie (MpoekTHBHOE NOKPHTHE OTRENLHEX BUJOB) H HCTHIHOE MO-
KphiTHe (NJ0IaAb AHA, 3aUSTaA GCHOBAHHAMH DPacTeHMi).

OnpeaeneHie IPOEKTHBHOTQ Ir?oxpmma NpOH3BOAKTCA RPH LOMOHLH
KBaaparuoil paMsl win ABoAuch kpyraofl pamul pasmepams 0,5 mim
1 M2 ¢ natanyTofl macmTabuoit cerkoil uepes 10 cM. Heaaerca sapn-
coBka npoekunii pactenuit U ocuoBaHHH HX crebaedl. B BoaHBIX ycio-
BHSX TaKOH. CNOcCO6 yyeTa NPOeKTHBHOTO MOKPHTHS NPHMEHAETCR PA-
JAOM HccAaeaoBaTefell B OCHOBHOM B coofLleCTBaX NJAapaloulHX pacre-
HHH, a HMeHHO, [JAf OfpeJe/elMf NOKPHITHA NOBEPXHOCTH BOALI HX
111aBAIOMMME JACTEAMH, [IpOGKTHRHOE NOKPHTIE ONpPLALASETCA TaKXKe
C NOMOMWBIO [POCTEHMHX NPHCHIOCOOACHAN: CETOUKH, 3¢pKajbHON Ce-
TOYKH U MacLiTabioft BHIOYKH (C ONHCANHEM HX MOXHO 03HaKOMHTLCH
B DYKOBOACTRAX WO reoboTaHBke) HAM raasomepso. [Ipn Harpenupo-
BAHHOM ‘rhasomepe owubka OnepaeT neGoanmoi, as atoro namo
cliavana NOYNPAXKHATRCH B OMPeAe/eHHH LPOCKTHBHOTO NMOKPHTIA Ha
1e60ALWHX NACHIAAKAX B Pa3fHUHBIX TPABOCTOSX C TNOCAeRYIOlEei
nposcpkofl oupeaeaeitni, cienannmx raasomepno. [Ipn mapurpyrinix
HCCJARAOBANHAX STOT CNOCOG HAXOAKT IIHPOKOE NPHMEHEHHE,

JKH3HeHHOCTb (MPHCNOCOGNEHHOCTL PACTEHHH K YCNOBHAM MECTO-
o0HTaHHA) Pa3sNIMuaeTCd Ha ChAeiylollle CTYNeH::

3 —BHAN C NOAHEIM LIHK/JIOM Pa3BHTHS, HOPMaJbHOFO POCTa, LBE-
TYT H NJIOAOHOCAT,

2 —BEreTaTHBHOE PA3BHTHE HHU¥e HOPMAABHOrO, cnocoGHOCT
[BECTH H MNOAOHOCHTE HE yTepsH4,

1 — BUALI ABHO YrHETEHHHE,

Crynenw 5 u 4 ofosHayaioT upesMepHoe DasBHTHE H PA3BHTHE
BBIIIE IIOPMAJBIIOTQ,

10.3.3. KapTrpobanne

Jast Toro utofEl MMeThb BO3MOMKHOCTh MOKA3aTh XOTSH GEL npuMep-
HO pacnpejefeHHe PACTHTEALHOCTH B BOAOEMe M ONpeAe]HTH IAO-
IHajH, 3aHUMaeMBE OTHCALHLIMH PACTATCALEBIMH COOOLIECTBAMH, He-
OOXOAMMH KpymHOMacliTaGHhle XapTHl HJM [1aHH, XeAaTeabHOo Ta-
KHe, Ha KOTOPHX Ouau Gl HaHeceHR H ray6unsl, Ho, K coxaneunto,
OHH RBJAAIOTCA PEAKOCTHIO AaXKe AN KPYNHBX BOXOEMOB.

Ha KapTax HnaleKo He BCerja yaaeTca BOCNPOH3IBECTH fosee HAH
MEHEe NPABHJABHYIO KapTHHY PACTIPCAC]CHHA OTHEIbHHX eAHHHI pa-
CTHTEJILHOCTH H ONpelesHTh B JadbHeflllleM 3aHHMAEMHE HAMH IJO-
wazu. INosTomy Kpome obuled KaprocxeMbl AJIsi HEKOTOPHIX Hanbonee
HATEPECHHX, TYCTO 33pOCHIHX Y9aCTKOB BOZOEMOB, N0 TéM HJIH HHBIM
HpUYHHAM, BRXKHHX IAf 06CAeAOBAaHHMA, COCTABAANOTCH MJAHE Kpyn-
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MOXHO HaHecTH M dparmeHTH (HTOUEHO30B, 3aHMMAIIIHX COBCEM
neboabuide naomaan. IlpH cocTapreHMM KapTocXeMbl M NAAHOE
HEALIN OTPAHNYKHBATLCH HAHECEHHEM TPAHHNH TOJBRO XOpPOIHO BH-
inmMull pacTHTeAbHOCTH. Heobxogumo HalecT# TakKe TpPaHHIL Haxo-
AWNLHXCA 1I0A BOAON H MJOX0 BHAMMHX CBEpXy coofuecTs, morpy-
MeNNEE 0 MEJAKHX NPUAOHHBIX pacievui. Jia yCcTranoBieHHS HX 1340
IMAD30BATRCH COOTBETCTBYIOLIMMH HUCTPYMEHTZMH,

CocraBnath KaprocXemMn! pacnpeARJeHHs! PacTHTEILHOCTH MOXKHO:
FABBOMEPHO C JIOJKH, N3MEPsAs PaccTOAYHA M NPOTANKENHOCTh Pasiauy-
HWX THOOB pacTHTeNbloCTH rpefKaMH, MEPHHEM IHIHYPOM, a ¥y Oepe-
106 W Ha Oeperax — pyseTKOH, MepPHON JeHTOH W T. . WAH ¢ BO3-

o macurada (Bm\c;g; Ao 10 M B | cMm). Ha aTh maanm yxe

Nr +2 Vs }a Vs ks F7
" Yo re te bu Qe Ya
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! @ ?zz
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! =y [gy [Ja

Puc, 1021, Voaosrbe ofiosnadeHns OCHOBHHX BHAOR BORHHX DacTeHwi Ha
KapTocxeMax.
eaoduTe: gf): I—'rfoc'rﬂm: obbikHomeHnwl  (Phragniites ausiralisy, 2 Kamplu
osepHuli  (Scirpus Lacusfrls), 3 —poros yskoauctiiein (Tyrha angustifoiia), £ —
Jwroa wapokoawctieth (T. fatifolia), 5 — TDocTHHKA OBcARHReBaR (Scelochioa fes-
Hedaceae), 6 — MaHHKE Gonmwod | éyreria maximea), 7—xpolll, peydHol Eguiselnm
Huvialile), & —cycak somtnuuwit (Bufomus ambellaius), 9 — cMeromoBHUK PIMOH
{Sparganium erecliom), 10 — wactyXa  nojopaokunkosan  (Alisma pluntago-aquatice),
i} — cTpenoancT crpeavaMctunit  {Saegitfariq suglitifolia), 12 — Gomoranua GoaoTuas
(Eleocharis palusiris), 13 — ocoxy (Carex), THopodntu naasawumee {11 14 — pRAcka
MaNeHEKaN (Lemna minor); [5 — popoxpac ofckBosctdud (FfydrocRaris morsur-ranae),
16 — caapnuena naapawwan (Salviniz naigns), ,l'?—gynl:uuuna teaza (Nymphaea
aiba), 18— Kyslainka 9ucrofensn [.’\'{fﬂpkaea candida); 19 — kyOuWwKa Keatan
{(Nuphar intea); 20 — xy6ullnka wanas (V. pumila), 24 —piccr naasawwnll (Pofeo-
geton nmatansy, 22— ropey achHoboAHul  (Polygonum amphibiam [. agqualicask
MuapodbaTat norpyxesruwe (Fif): 23 — pnecr Gaecrminf {(Polemogeton lucensy, 24 —
PAGCT KYpUABbIi (yP. erfoliatusy, 26 — paect rpefenmyaruft (P, peclinafus), 27 — paect
mianeHskHA (P. pusifius), 28 — sannucaepun cuupanenas {(Vallisneria spiralis), 29 —
sqoned wabagckan (Elodea cancdensis), 30 —packa Tpoftuaras (femnag friselcay,
3§ — POTONHCTHAK morpyxennwdl (Cerafophyliam  demersum), 32 — ypyTh XKonocopas
. {Myriophylium spicatum}.

ayxa. B pocnejHeM caydae odeHb XOpOlIo HMeTh 1pk cefe NnaH-
wersl aspodorocheMKH. [IpH KapTHPOBaHHH pPacCTHTEJNBLHOCTH Ha
UTAENLHHX YYACTKAX BOJAOEMa MONHO HCHOAL30BAThD HPHEMH ITHKe-
TawHof cbeMKH, [Tpn momolin GyAKOB HAH BEX YYAaCTOK BOJOEMa
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pa3buBaeTcd Ha RHKETH-KBAAPATH, B NpeAesaX KOTODHX MOTOM it
MaHOCATCH [PaHHOE PACTUTEJLHHX coobumectp! [las GoJsee TOYHOI
HaHeCeHH: KOHTYDOB DPa3NMUHBIX pacTHTeNsHHX coofliecTs Ha Kap-
ToCXeMy TpefyeTCR RHCTPYMEHTAJNbHAA CheMKa HAH ChellHajbHas ad-
podoTOCHEMKA C NOCAENYIOM KM AelupupoBalneM. K coxaneHHo, elge
LaJieKo He Bce coobilecTea wacToAMel BOAHOH PacTUTENLHOCTH (noT-
pyxeunoll H nnaapaiouleh) rewndgpupyiorea. Ilpn odopmaenun xap-
TOCXeM pacnpefieNieHHA PAcTHTENRHOCTH B BoAoeMe LA OoOo3Haveuus
HalOCHMBIX HA [lee Pa3aJHYHBIX SANHHUIL PACTHTEALHOCTH (accomHamuil,
¢opMauuf ¥ T. O., B 3aBHCHMBCTH OT TOrO, UTo TpebyeTcs NMO 3aja-
yaM HCCAEIoBaKHA), MOJAb3YIOTCS YCJOBHLHMH 3HAKAMH — PasHHMH
THNAMU IHTPHXOBOK HAM 3Haukamu (puc. 10.21).

Bripaborats ycaosrpe ofo3HaveHHa alcoalOTHO s BCeX BROOL
BOJHLIX pacTellHH KORe4HO HeBO3MOXKdO, Aa H He HyXHO. Peako
BCTPEYaKOIIHeCs BHAB Ha KapTax, €CAH 3TO IICDSXOEHMO, MOKHO
©0603na4nTL HauaALUBMK OYKBAMH HX pOJIOBOTO HAR BHAOBOrO Ha-
383HHS HJAH IIPOH3BOJILHLIMH YC/IOBHHIMH 3HAUKaMH.
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Puc. 10.22. CxemaTHuecKkoe H3oSpaKeHHe PpaclpeleseHds PacTHTeNb-
HOCTH B NpyAax NpH pasHoM THue X 3apactanua (no Starmach, 1954).
Pacipeietchue pacTaTeawnocti: [ — pasHomeproe, 11 — Hepapdoseproe, I11—

HepanHoMcpHoe n octpoanoe, LLHdpu — cTeneds sapacranus npyaos, oW AnH,

[Mpn o6osdayennsx IMTPHXOBKOH and ¢opmaunii HaABOAHBIX pa-
CTeHHH npefsaraercs HakAOHiag BNPaBo WITPHXOBKA, AJA TaBalo-
U¥X — U3BHAUCTAs TOPHM3OHTANLHAA WAM B KOCYIO KNETOYKY, AAA Mo~
TpyXennuXx — Bepruxanbhad. ITpuxoskH gonmxHbi ObTh penKHMH,
Ans Toro 4ToGnt MMeEThb BOSMOMHOCTb BNIHCaTh B HHX OyKBH, 0603HA-
YaloIIHe BHAH pACTeHHH.
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Alnq raasoMepuoR OUEHKH 34pacTaHHs BOAOEMa MOXKHO BOCHU.Ib-
wisdThesl cxeMol [53] Ana onpeheseHHA CTeneHH 3apacTalHs Nnpyaos
Wl PA3HOM pa3MELeNHy PacTHTeALHOCTH B npudpexse (pre. 10.22).
;'Lm OlipeAeaeHHst COCTORANNA 3apacTaHi NPYAOB HCNOJIL3VIOTCA cae-
aywnne o6osHayenus:

( §-—3apacTaHne 4pe3Meploe, PACTHTEHLHOCTLIO NOKPHTO Gosee
50 % noBepXHOCTH MpyAa,

b — ouens Goaswioe (ot 1/3 no \(2 nosepxuoctH, 36—50 %),

1 — Goavwoe (ot 1/5 po 1/3 noeepxnpern, 21— 35 %),

3 — cpeanee (ot 1/10 go 1/5 nosepxnogTx, 11—20 )},

2 — wedonnuoe (ot 1/50 ao 1/10 nosepxuocta, 3— 10 %},

] — unuroxuoe (oT 1/100 ao 1/50 nosepxpocry, 1—2 %).

Flo kapraMm onpeenseTes nAoulaflb, 3ausTas pacTHTEIbHOCTHIO B
WIAOEME, 8 TAKKeE NI0WALL OTICABHEIK ee coo0mecTs,

i0.4, MPOAYKTHBHOCTh BOOAHBLIX PACTHTEABHBIX COOGIIECTB

M3syuenne DPOAYKTHBHOCTH BOAHHX DAacTHTEALHBX coofilecTs B
HACTOALEE BpPEMA CTPOKTCA B OCHOBHOM Ha ONPCAEJCHHH 3eNeHOR
(nagaeMHOH) pacTUTENbHON MacCH (HTOLEHO30B BECOBHM METONOM
W [I@PHOA HX MAKCHMAMLHOrQ PA3BHUTHN, ROA KOTOPHM YC/IOBHO NpH-
IUMAeTCA BpPeM# MAaccOoBOTO [BeTeHHA pacTexuil. Makcumannnas ¢u-
roMacca (3a Hee npunKmaerca (GHTOMAcCa B STOT WEPHOA) PACTEeHHH
YCHOBHO MpHPABHHBAETCH K HX TOAOBOA NPOAYKUHH. DTH BeJHYHHH,
XdK TOKA3aldH KCCNEZoBaHNA, Ve BCerJa COBNAAaloT, TaK Kak Trojo-
Bis NPOAYKUNSA MOXET HAH NpeBLilllaTh, HIK OWTh MeHLlIe MaKCH-
MaNbHOR GHTOMACCH M Pa3RNUAa MeXAYy HHMH HNHOTAAa 3HAYHTEAbHA.
{1pu BLIUNCTENHH TPOAYKIHH BOLHOH DACTHTEJIBHOCTH MO MaKCHAMAJB-
nofi pHTOMacce AJS BOAOEMOB CPeIHHX LIHPOT RNPEANAraeTcs BBOLHTDL
nonpapky — nagbasxy K d¢uromacce, obniuno B pasmepe 10—20 %.
Kpatkuit o830p AuTepaTypH NO 3TOMY BONpoCy HMcerTcs B paforax
H. M. Pacnonosa [33] u A. I1. Benasckoil [4].

10.4.1. Onpeseserne Haa3emHOfl pacTHTeNbHON MacChl
(puroMaccn)

Onpegenenye $HTOMACCH MPOHIBOAMTCA HA YUETHHX NAOULAAKAX
KBAAPATHOH HJM NPAMOYrOJbHOM (GOpMH oObluHG paaMepom ot 0,25
fn, 1 M2, prorga OQIbLICTO pasMepa BO BPeMAa MACCOBOTO LBETEHHS
BURA-CTPOHTEAS CooOlLecTBa. YweTHax NJ0UlARKa, OTrPpaHH4eHHan
Pramolt, BepeBKOH HJIH ApPYrHM cnocofioM, 3aknaiwBaeTcss B (puTOLE-
no3e. C Hee cpe3aloTCA y NOBEPXKOCTH I'PYHTA BCe PaCcTeHHA M B3Be-
WHBaWTCH. B 3aBHCHMOCTH OT creldpHKH HCCICAOBaHuR omnpese-
AMIOTCA CHPAas, BO3AYWIHO-CYXas H abcomoThHo cyxas (T. €. Macca
(sec) pacredmil, BHICVINEHHHX B CYWIKJBHOM WIKay) MacCH, 30.b-
oeTh, XHMHYeCKHiH coctas pactewnft. Heolxoanmas noBTOpHOCTE H
PeIMepEl MAOMAAOK B KaX/AOM KOHKPETHOM CAydae ONpeleafioTcs
CNONHOCTBIO CTPOGHHH TPAaBOCTOA CooBUIecTBa, OCOOEHHOCTAMH €ro
Chokenns, TYCTOTOR CTOSIHHA H pasMEILeHHCM KOMIIOHEHTOB B T, 4.
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YueTHble miomanks HeGonbworo pasmepa (0,5, 0,25 M%) Gepyren
8 ObuibileM KOJHYecTBe, 4eM maomajeio B b M2 u kpynHee. B coof.
ILeCTBAX ¢ OAHOPOAHBIM i I'YCTHIM TPABOCTOEM H B OJHOBHAOBBIX UMC-
THIX 33POCAAX YYETHHX NJAOIHAACK 3aKAAAHBAETCH MeHblle, ueM B
coobuiecTBaX ¢ HCOAHOPOKHBLIM PA3/AKYHON CTeNEHH CAOXKHOCTH COof:
imecTBOM (cM. Hanpumep, padory [35]). B coobutecTBax TpocTHHKa W
XBOLHZ 33apOCAEBOTO THNA CAOKEHHS 3aKAafbBanoch 5--10 miouls-
Aok pasmepom 0,5 n | M2, a PpaBocTOsiX ¢ HEOAHOPO/HO-TPYNIOBLIM
caoxenues — no 15—20 takyx naomanox. B coobuecterax ¢ Hspe-
HCHHBM TPABOCTOEM pekoMefayeTcd (paTh HECKOJAbKO YYGTHHIX IO
a0k B 1 M2 1 66asmux PazMepos B pasnMvHLIX ero dacrax., B co
ofulecTBax KYBWHHOK ¥ KyOblleK pa3Mep YYETHHX MJAOLLAaJOK J0J-
KeH OHTL He Menee 2—4 u 2,

Ecny pi1g B3gTHA npo6 Ha (UTOMAcCY HCIOAB3YIOTCA HEKOTOPHE
W3 BHILCONHCAKHBIX APHGOPOR — 3apocsiedyepmarteNd, AHOUEPIATEIl,
Aparx H Nnp., NAOIAjb 3aXBATAa KOTOPHX O4YEHb MaJsa, HeoSXOoauMn
TaK PACCYKTATL KOJHYECTBO ONycKaHaA, 4T00H HMU GHJAa TOKpPHTI
naomaAbL xora 6u B 0,25 uau 0,5 M2 Opano omyckanue npufopa ¢
#eboNBIIOA NJACIIAKBIO 3aXBAaTa He MOMKET JaTh HaNeKHBIX pPesyin:
tTaToB. IIpH B3ATHH YKOCOB JAO/IKHBI O06A3ATENLHO YYHTHIBATBCA Ppas
MEPH MacCHBOB COOOUIECTBA H CAOMEHHE ero Tpasoctod. [loamyuen-
HblE CpefuHe 3HaYeHHR HaAseMHOH ¢uTOMaccH coofIlecTBa 3aTeM
[EePecUUTHBAIOTCA Ha BCIO NAOLLAAb, B3aHATYIO HM B Bogoeme, He
peKOMEHAYeTCH PacllPOCTPAHATL 3HaYeHHe (PHTOMACCH TOJNLKO OIHOTO
TaK HashBaeMOro <«CPeAHEero yKoca» Hd BCIO NJAOLLAAL, AHATYIO JaH-
HBIM cOOOLIECTBOM B BOJOEME,

JAfi XapaKTepHCTHKH NPOAYKTHBHOCTH PacTHTENLHOrO HOKpOBA
BCETO HeBOABILOro BOAOEMA € OTIOCHTENBHO OAHOPOIHOR pacTHTRNN-
HOCTBIO MOXHLO OFpaHAUYHTLCR B3ATHEM HeGOABLLIOrO KOAHYECTBA YKO-
coB. B KpynHHX BojoeMax, Jaxke OpPH CPABHHTEJIBHO OZHOTHNHO{L
PACTHTEALHOCTH, YKOCOB B UEJOM C© BOAOEMA Beerja Hafupaertcs
MHOTO. ITO OGCTOATEALCTBO HAJO YUYWTHIBATH NPH MJAHHPOBAHHH JieT-
HIX NONeBHX paboT HA TAKHX BOJOEMaX.

BaatHe ykocos —3oTo HawboJdee TpyMoeMkas vacth paBotm mpn
onpeaenenny Hagszemuofi Ppuromaccu. [Ipu BsATHM ykocoB OGHYHO,
KaK GHI0 YKa3aHo BHLIE, YNOTPeSAAOTCA PA3NHYHOrO THIA pamul. O
cnocofax YCTaHOBKM paM B ¢HTOHeHO3aX ruapoduTo ¥ resodutos
pdacckasane IpH UX onucamuH, PaMmy BO BCEX cayyasx peKOMEHAYeTCH
©0CTaBATh Ha TJIABY, YKPeMJAs 00 YriaM KonbaMe (cM. pHe. 10.10).
Takoe nonoxenne pamu yEOOHO NOTOMY, YTO MOAHHMAIOWHECH KBEpXY
.BO BpeMA pyuHo#i BHIGOPKH H BbIKAIIHBAHHA pacTedysd WAM HX YaCTH
He PpAaCIIbIBAIOTCH BOKPYr, 4 3aHepXUBAOTCH BHYTPH DPaAMH H HX
JAerko cobpath. Ha Menunx mecrax (ro rayGuasi 0,6 M) pactends
BHIOHDAOTCA (CTOA B BOAE HJM H3 JOOKH) PYKAMH, Cpe3aloTed HO-
JKOM, HOXKHHILAMY, CEPNOM, CeKaTopoM M T. i. IIpH pyunoft mGopke
yao6uo ynoTpeGnsiTs 11pEMOYro/lbHYI0 paMy, NOCKONLKY K3 free MOXHO
AOCTaBaTh pPacTeHHsd, HAXOAACh Bce BpeMs Ha OfHOH ee cTopoHe. [le-
peABHXKEHNe BOKDYT PaMbi BCerAa HeXenaTeJbHo, OCOGEHHO B MecTax
‘C PHIXJBM HJAOM Ha JHe, TAK KAK NPH 3TOM I[OAHKMAeTCA MHOrO
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MyYTH, YTO 3aTpyAHAeT paboTy. Hid YHUYTOXKEHHS MYTH XOPOLIO MpPH
refe HMeTh JIONaToYKY HMAH KOBLINK, KOTOPHMH BpeMA OT BpEMeHH
HHAD OCTOPOXKHO NPOBOAMTH Hal AHOM N0 Kpawo NMAOIIAAKH (B OZHY
¢TOpOHyY), co3lapas TeveHHe. MyTp NpH 3TOM NOCTENEHHO CroHAETCH,
10 WYXKHO CREANTH, YTOOH BMeCTe C Hel He YIUILIAH H Cpe3aHHHe
pACTEHHA HAH HX vacTH. Bu6opky pacrennii Ayvyile HauHHATL C LeH-
fpeALHOR YacTH NMNOWIAJKH, 3a HCKAOYeHHEM LEHO030B TreJoQHTOB ¢
I'YeTHM TPABOCTOEM, B KOTOPHX CPe3aTb PACTEHHA HAYHHAIOT ¢ OAHON
1. CTOPOH MVIOMIAAKH.

Bagrue yxocop na rayfHnax, npesebanmux 1—1,0 M, ¢ BHKaHIH-
énnieM pacTeHH#i Kocoif, ocyulecTsaseTca ¢ AoAKH. IIpu cpesanum
pecrenuit Kocot nago pafoTaTh BABOEM: OLHH KOCHT {OH MOMKEH
MHXOANTHCH B KOPMOBOH 4YacTH JIOAKH)}, a BTOpOil BHOMpaeT cKotued-
uWe pacTenis, HaxoJACh NPUMEepHO nocepefHne JAoikH, B nepryio
HuCPeAb CPE3aloTCs PACTEHMHA, PAcTYLIHe INOCEpefHHe ILIOLAaJKH, a
#TCM  pacTeHHsd, pacTyiudHe mo xpasM. flocie KaXamx OAHOTO-EBYX
¢pe3oB KOCON CAeRyeT HeKOTOpoe BpeMfA NOAOXKA4AThL, He BHLIHEMAaA
KOCLI H3 BOJLI, TIOKA CKOMICIIHHE PACTCHHR He BCIIIBIBYT Ha [IOBEPX-
nuCTe BOJAHL, @ 3ateM BHOpaTh HX B AOAKY. [Iepex ofKocoM naomaaku
KPYnHHe B3BCWICHHHE B TOANIE BOAW H cBOOOLHO NJAaBalomlHe Ha ee
NOBEPXHOCTH PACTEHHS] BBITACKHBAIOTCA PYKaMR HJAW BOASHBIMH rpa-
fesbkamy, a MenKHe BRJIABJIHBAIOTCA CAYKOM HAHR pelneToM. 3apocJe-
uepnatead, CKpebxW, aparH H APYTHe HHCTPYMEHTH JAJS BHOODKH
PACTeHHM ¢ MJIOLIAZOK, OTTPaHHYEllHbIX paMolt, ke rofsites, ToALKO B
ICKOTOPHX CJIYYasX HA HAHCTHX, OYeHL MATKHX JOHHHX OTJNOMEHHAX
Ahst JOCTaBanHA pacTeNHH MOXHO BOCTOJB30BATLCA BOAAHBIMH Ipa-
fennKami.

B tex cnyuaax, xoraa Ha ray6oKHK MecTax GepeTca TJOIAAKa
pasmepoM Gonee | M2 {HampuMep, B LEHO3aX KYBIWHHKH H KyOHUUIKH),
M8 OKOHTYpHBaeTcs wHypoM. Iaa sToro B dirrouenose mamewaercs
KRIAPAT HJIH NPAMOYTONBHHK MAOMainio 2, 4 M2 ¥ T. A, Ko yraam
KOTOPOTO, KaK YKe rOBOPHJOCh, YCTanapiupaioTes Koabd, [Hanee,
MeKAY TpeMs H3 KOJALeB HATATHBAETCA H 3aKpenaseTcs LIHYp, OT-
MCcHaIMHA rPAHKIH MIOMAAKH ¢ Tpex cropond. Oana ee cropoxa
actaercst ceofoRHoft (Ge3 waTHHYTOTO WIHYpa) AJd BBE3Aa JOAKH.
inyp Ha asTof crOpoHe HATArMBaeTCA TOJABKO TOCAA, KOTha Sjech
NPOH3BOANTCA cKamiMBauue pacTewuft. Jlogka BO BpeMs CKamIysa-
KM YKpeNJSeTCH HAH YAEpXKHBACTCA TONBKO NPH MOMONIH CHeLHANb-
NOI0 H}ecTd — AKOPb ONMYCKaTh HEAb3A.

CxramuBanue Bcerfa Jy9lie HaYHHATh C UEHTPaNABHON YacTH NJO-
manky, [lonoxenre paloTaUINX B JOAKe TaKoe Xe, KaK M IpH pa-
6ote ¢ pamofi, TONLKO BHOHPAOIIHA pacTeHHA IOJKEH YAEpPXKHBATbH
I ACPELBHTATE JOAKY.

Bo ppeMa B3fiTHA YKOCOB KaK Ha MAJHX, TAK H Ha G6oapmiux
rayfuNax ¢ NOAKH TIONHSTHJICHOBHIE MJEHKH C BJA&XHEIMH NPOCTHHA-
MH, Ha KOTOPHE CKAAAHBAIOTCR PACTEHHS, PACCTHAAIOTCA BAOSL GopTa,
I POTHBONOJNOMXKHOIO TOMY, ¢ KOTOPOro NMPOH3BOJAHTCA pyvHaA sHOopka
Wan ckamusaume. JINuHa OPOCTHHH KOAXKHA HEMHOTO NPEBHIIATH BH-
cory pacTeHHfi (MOKHO IIONOXKMTL ABe NPOCTHHA moapsi). CpesaH-
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Hble HAaABOAHHE PACTEHHS YKJIAJMBAOTCH LEJHKOM 1ia NPOCTHHH Iy
B OfHOM R TOM e MNOPsiiKe — HYKHAME KOHUMAMH cTebned B oiny
CTOPOHY, BEPXyMIKaMH B Apyrdae. JlomaTh pacreniig it KnacTh B Gecnn
PRAKE HEAb3A — 3TV OMeHb 3aTPYANRT X AadbHellIylo pas3bopPky w
o6paGoTKy.

IMpu B3aTUH YKOCOB B (HTOHEHO3AX [OTPYMEHHLX pacTelnd, 1
IIOBEPXHOCTH JIHCTBEE M cTeleff KOTOPHX 3aiepHHBACTCE  MHOTL
BOAH (YPYyTH, POTQAHCTHHKE, MXOB, XapoBLIX BoIopoc.ied M Ap.), lu-
JIHITIVICHOBAS [LAGHKA paccTH/AeTCH Ha AHe J10IKH Tak, YToOH B neil
Moraa codHpaTtLes BOAA, He BRIAMBasch B J0AKY. Ha naesky xmapyr
CYXYI0 Map/CBYI0 HPOCTHIHI), B KOTOPYIO M CKAAALBAIOTCH pacTeHln.
Ilo Mepe useseuenns pacTeHHH HAKZNIKBAOULIAHCH HA IVIGNUKE BOAM
NEPHOANYECKH ¢ Hee canpaetca, Ecaw ykoc Goamwof, Boan xHabu
paeTca MHOrQ, TO CHAeTh H paboTaTh B ACAKEe ¢ BOJOH HeyaoGHO
HENPHATHO.

B npouecce pyunoit BHOOPKH H BHIKAUIHBANHA PACTEHHH HaCcKOALKN
BO3MOMXHO OTMBIBAIOTCSl OT [PA3H, OUHOIAIOTCA OT obpacranuii, npes-
BapHTEILHO COPTHPYIOTCA MO FPYNMaM. YKOc cHabaerca ITHKeTKod
H PErHCTPHPVETCH B AIleBHHKE. B 3THKeTKe ykaanBaeTca HOMEp YKo,
Ha3BaHKe BOZoeMa M {uToHEeHO3a, MecTo M para cfopa, rayduna,
ACHHHe OT/0XenKHs (MO BH3YAJXLHOR oleHKe), cnoco® BasITHA, Mo
wagn ¢ koropoil B3AT yKoc. Ecan npu stom OGepyTca npofbr A0HNLY
OTJICXKEeHHA HAM APYrHX KOMHOHEHTOB, TO YKA3WIBAETCA HX HOMC).
Haxee ykoc 32sepTHIBA€TCs BO BNAKHbE WPOCTHIHH H ILIGHKY, Hepe-
BA3LIBAETCS BepeBKaMN (Haf0 HMCTh 3aNaC KOPOTKKX TOHKHX Bepc-
BoK). Cre6au 04eHL BHICOKHMA HaABOJAHLIX PacTEHUil MpH 3aBepTHHA-
HHH yKOCa MOXHO ¢OrnvTh BBepxy (B TOHKOH 'acTH YKoca) Beve
BMECTe, KOTrAd OHH YKe 3aBepuyTH B APOCTHINI. JTO NPEJOXPaHHT 1IN
OT nepejoMa. YKOCH AOCTaBAfIOTc HAa 6asy HAM B naGopaTopHio A
06paboTKH, 3aBepHyThie BO BA2XKHYI0 MAaTepHIO W NJEHKY, OHH yaal-
M8l 18 TpancnopTiPoBkH, Pacrewna npr sToM 1—2 aug coxpa-
HAIOTCH CBEXHMH (B NMpPOXJajBOM MecTe B TeHH). [loTpyaeHHbIC
BHALL 33 9TO BpPeMa OTAAIT 31AUHTEALHYI0 HacTh [OBEPNHOCTH Bha-
rif — o6ChIXAIOT, HO He NOACHXaloT, uTo ofaeruaer oGpadorky. B paac
caydaes, ocofeHHO TAYHHAICILMMY HCCAEACBATEIAMH, PACTEHHA CKha-
OBIBAIOTCR B €MKOCTH C BOZO{l, B KOTOPHX H AOCTaB/AfIOTCA K Mecty
obpaloTku. ITO ouennh TPOMO3AKO U HeyxaoOHo. Kpome TOro, B JNoAKe
OXHOBPEMEHHO TPYAHO MMETh HECKOJBLKO TaKHX emKocrell.

Ha 6oavumx raybuHax yKOCH MOXHO 0paTh, NOTPYXKasich B BOAY
B JETKHX BO/OJa3IIHIX KOCTIOMax wiau ¢ aksainarramu. [Ipy sTom nph-
MeHnseTcd okpallenHas B Seabllt: useT MeTansuueckas pama. Pacrenns
BHOHDAIOTCA pyKaMH 1 CKAabiBaloTcd B MeloK. ITomexoft npu cbope
PACTeHHA ABJAALTCH JeTKas BIMYUHBAeMOCTh JCHHEX oTaokenunf, He-
CMOTPA Ha TO, YTO 3TOT cnocoG B3ATHA YKOCOB Ha ray6uuax paer
Gonee HafekKHBle AaHHHE MO CPABHEHHIO € APYTHMH COOCOOaMH OT-
fopa, OH HE MORYYHN WHPOKOre pAcHpOCTpaHeHHd, OUeBHAHO, B CHIY
TOro, 410 TpeOGyeT 3HATHTEJNLHBIX 3aTPAT BPEMEHH, H NMOTOMY, YTO He
BCAKER paboTalQmini MOXeT ero HCIOAb3OBAThH CaM, ONYCKaick B
BORY.
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O6paGoTky AccTaBjeHyblx B jnaGopaTopuio HiaH Ha 6a3y yKOcOB
M2/\UTRILHO NPOH3IBOAMTL B 3TOT XK€ HAH Ha caeayiouui sens, Ha
fupce 1I03LIHE CPOKH OHA MOXeT GHTL OTJOMEHA TOABKO NPH HCK-
#0NITRNLHEX oGCTOATEARCTBAX.

LAt perHCTpaliu yKocoB H 3anucell pesyavraTos HX o6paboTku
AMDOAHTCH KYpHaa (KouTopckas kuura). Ha Kaxawit ykoc B Hell oT-
#uuTcA gse (HHOrAa Gojee) CTpaHHUE, KOTOpHE pasrpadusaiorca No
tupme, ussokeHHOH B npunoxeunn 26,

¥xocw ofpafaTkBaloTcA B CAGAYIOWEH — NOCACI0BATENLHOCTH!
odncTKa, pasOopKa, B3peliHBaNHe B CHPOM BHAe (OGHoMeTpHuecKas
afpatoTka NO HeOGXOAUMOCTH), CYLIKA, B3BelIHBanKe B BO3XYLIHC-
¢yxoM ¥ abconoTHO-CyxoM cocTosiiuAx. Jaabnefimaa o6paboTka npo-
BDAUTCH B COOTBETCTBHH C 3aJa%aMH HcCACHOBAHHR.

. ¥Ykoc oummmaercs oT ocTaBmelica rpASH N NOCTOPOHHHX MPH-
Muteid, y DACTeHHl OTPE3aIOTC OCTATKH KOPHEd. Y BO3BEINAIOUIHXCHA
HL Bon.oﬁ pacTenhit 1PUXOAHTCA OTMHIBATL (HaM BLITHparTh) oT 06-
PUCTAHEH 1 IPsI3H B OCHOBHOM TO.ILKO HHXHHe gactH creljeR. Bepx-
niw, RO3AYWIHBIE vacTH crebiaefl MoudTn He caenyeT. Tlorpyxennsie
" 1JaBaIOLIHe PACTEHHS, C/IH OHH TPFA3HLIC, NPOMBIBAIOTCA LEJHKOM
K oOCYMHBAOTCH, AJISA YCro OHH PacKIaANBAlOTC HA CYXOil POCTHHE
ronkHM caoeM, Kpas npoctuun noarudawred, ¥ pacTeHHsa 3aBopa-
yusaiorca BajuxoM, HMuorga nonobuyio onepailHio NPHXOANTCS OPO-
AS/MBATH HECKOJIbKO pa3, To ke #aldo clenaTh ¢ XOpPOUIO OTMHTHIMH
bu BpeMst BHOOPKH, HO MOKPHMIl pacTeHHsMH. MOXNo HOBEPXHOCT-
HYI0 BOOY € pacTenill yaaaaTh GpUALTPORAALHON OGyMaroii, HpoOCTHIM
nx BeTpaxuBanueM. Jlis o6CyWIHBALHAS PACTEHHS PACK/ALIBAIOTCA B
(IOMEULCHHH Ha ceTKax, {yMare, NMOABEIIMBAIOTCA HA BepeRKax, HO MPH
WTOM HeH36eX10 TMOACLIXAIPT H CAMH PACTeHHSA,

2. ¥kocbl pa3GHpalOTCA B TEHH HA BJAAXKHEIX NpocTHHAX. Bo Bpems
ANHTEARHON pa36OpKH HX cJelyeT NMOKPHIBATh BJAMKHLIMH NPOCTH-
ustMM, PacTenks packiafmBalTCA 110 BHAAM HJW TPYNnaM — norpy-
IKeilHble, NJaBaLMe, HaABoJNbe U T. 4. Jlas YKOCOB M3 OZHOBHIO-
SLIX LE€HO30B TAKOH PasbOPKH ne TpebyeTcs.

3. IMNoche pasbopku YKOC B ULENOM, COCTABAAIINE €r0 TPYNNLt N
#HALL PACTEHHH B3BEMIHBAIOTCA B CHIPOM BUHAE C TOUHOCTHLIO A0 5 T
(B0 nsbexanHe oWHOKKM B3BENIABATh YKOC W/IA TPYNOH M BHAH pa-
¢Tennft peKOMeugyeTCs OANHHM BecoM, a lie no uactaM). Macca (Bec)
YyKOCa H AaTa B3BEIlHBAWHS 3AIHCHBAIOTCA B XypHane. Bapelnnsanne
nponssoguTcd Ha mioboro tuna secax. !Ipy mombope Becom neoGxo-
AMIMQ, YHECTL BOZMOXKIILI upeAeJLHEA BEC YKOCOB M BHICOTY pacTe-
nnii. B oxKusHX pafionax macca onnoro ykoca (¢ 1 M%) gocTHraer
7-—10 Kr u Gosee, a BHICOTA pacTednfi (Wanpumep, TpocTHHKA) 4—
¢ M. BapemnBath yKOCH y200HO Ha <AETCKMX BeCaxXs, NpeAHA3HAUEH-
HElX JJs B3BCLIMBAaHHR [eTeR rpyIHOTO BO3PACTa, ¢ NPeAeAhHEIM Be-
com 20 xr. HaasoaHule BelcOKME pacTeHHs nepel B3BelUHBAHHEM CBA-
JHBAOTCA B CHOMMK (/MOMAaTh MX WeNbL3A), a& NOrpyXKeHHEE H NAa-
RAIOUIHE, €CAK HX MHOTQ, DPHXOAMTCH B3BCHIMBATD B MelxaXx IIA
NPOCYIHKHE, KOTOpHIE Nepej 3THM B3BEIHHBAWTCH NycThIMH. B XkypHane
NPOCTABAMLTCA HHCTAA Macca YKoca.
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ITocne B3pemHBaunkA CHPLIX YKOCOB NPH HEOOXOAHMOCTH H3My
psloTca BHCOTA H AHaMeTp crebaeil y KOpus, MOACUHTHBAETCA HX K-
JHYECTBO (IIPH STOM MeJAaTeLHO IéHepaTHBHLIC H BereTaTHBHHE O
61), OGBOAATCA KOHTYPLW JAHCTHEB AN ONpeAedeHHf HX ILnOMa,
IOACUKTHIBACTCH KOJHUYECTBO JHCTLEB H T. Z. B 3aBHCHMOCTH OT TOrv,
KakMe LaHHble Xo4eT NONYUHThL HCCAEeROBATeb,

HaMmepenne BHicOTHl pacTeunit B yKOCe 1POH3BOAHTCA NOCHC
PAaCcKNafKu HX HAa POCTOBHE IPYMNL C HHTEPBAIOM B 5 hnm 10 om,
nanpuMep, 50—565, 55—60, 60—65 ¢y u T. 'm. Tloacuer crebaeit ¥ na-
MEPCHHC HX JAHAMeTPa ACNAaeTCA focjie PacKIajkH PacTeHrH Ia h»
CTOBLIC IPYNNH.

4. Cywka (20 BO3AYIUHO-CYXOr0 COCTOAHHSI) NPOH3BOZHTCA B N
MeIleHHN WM Ha yahle (B 3TOM cayuae yKockl Hako NpeAOXpaHsT)
ot A0KAs). JAna npocyllnBadiA YKOCH B NEAOM HAK YACTAMH TOMC:
IMAITCA B MATepUaThic HAM MapJeBsle MEUIKH (B NOMEIeHIH MoK
CYLIHTE PACTEHUA B PASJOMEHHOM BHJE), B KaXKALIH MCINOK BK.JTa1L-
BaeTCA 3THKCTKA. Mewok 3assisniBaercs. Pacrewss B veM poancun
aexatns csofoiano. Pacrenys nabupaTh B MCIKH BEAL3N, JTO CHIBIG
saMefJsieT BHCHXaHHE H, KpOMe TOro, PacTeHds B TaKHX MeLIKax
IUpEIT @ THHIOT. Ha 3THkeTKax mnHwIeTcss HoMeEp yKoca, HasBailite
dnToLeso3a (rpynne, BHAA 4acTH pacTensil), aata orSopa M BaBe-
UIHBAHHY, YKa3HBaeTcst celpa#s Macca, EciH oa#H yROC 3aKJaiM-
BAeTCH B HECKOJILKO MEUKOB, TO 3TO YKa3blBaeTcs B ITHKeTKe., ITi-
KeTKH HyXKuo jenate Gonnuioro QopMaTa, Ha LUBeTHUR, ApPKoh Hymare,
TOTAA OHA JIErKo HAaXOAATCH B MAcce pacTeHi,

INMepes sakmajkoR B MEWIKH AAMHHKE cTeliH pacTeHn#t nmepena-
MBiBAIOTCS] MPHMEPHO N[O pPasMepy Melika, a MACHCTHE H TOJCTHIC,
Hanpumep cTean poroaa, KaMbilla, ¢XKErojosHdka H Bp., pa3pe-
3a10TCST BHM3Y BAOMb HA KHECKOJIbKO uacTell, Aaa Gosee GHICTPOro Bh-
CHIXaHuA. TO Xe NpPOAennBAETCH C TOJACTHMH MACHCTHIMH KODHEBH-
IlaMH, eCH AOCTaeTcs Koplesas citcTema. B upouecce CyWIKH Heob-
X0AHMO NEpEBOPAYHBATL MCUIKH H BOPOLIHTL B HHX PACTEHHS. YKOCLI
C NOrPYXGHHBIMH H LNaBAIOUIAMH PACTCHHAMH He PEKOMEHIYeTcd cCy-
WIHTh B NOABCUICRAOM BHJIC.

5. BspewnmBanne B BO3AYMNO-CYXOM BHAe IPOH3BOAKTCA TOCHC
MONHOTO BLICKIXAaHHA pacTeHifi, KOTOpPOe MOMHO ONPEAENHTE NO HX
COCTOSHMIO BH3YAJLHO (JMCTLA AOMAIOTCA UpH cruBaMHH) HAM ny-
TeM HEeOJHOKPATHOrO B3BELUNHBAHHSl {10 NOCTOAHIIOTG Beca) B Mpollec-
ce cylwkH. Bossmwmaloweca rag soaol pacTeHus (KpyMHEEE) COXHYT
oueHb poaro (Ao 1 mecana), norpyiXesHble H IM1aBaloUIHE — 3HAYH-
TeabRo GuicTpee. Bozfylno-cyxas Macca ykoca M JaTa B3BEllBBAHHA
PETHCTPHPYIOTCA B XYpPHaAe.

Onsa onpenenerius a6COMOTHO CYXOR MACCH H3 KPYNHHIX YKOCOB
6eperca cpeldnsa npoGa — HeCKOJBKO PACTCHHH WAM  olpeaeneHiol
BeJIMUHHL HABeCKa H3 H3MEeJhUYEHHOTO YKOCa, KOTOpHE IOMeanTci
B CYWIWJIbHBIA IIKag, rae BHICYLIHBalOTCA Npn TeMmnepatype 105 °C.
B nocaeaHee BpeMsid PEKOMEHAYIOT CYWINTL npH Temnepatype 80 °C.
A6coai0THO cyXad Macca HaBeCcKRA B JaibHeHIIeM NepecYHTHBAETCH
na Bec Bcero ykoca. dutoMacca BhipaxaeTcsa B cHpofi (KHBOM), BO3-
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1y o-cyXoh # aBeodIoTHO cyXolt Macce Ha €AHHUWLY naowWaiH (coort-
MTCTBEHHO B DM 2, KrfM 2, uﬁ;, T/kmM ?). HanGonee HageXHbIM noxa-
wicneM fABAseTcss abcoMIOTHO cyxas Mmacca. Maccy Bo H3bexauwe
OANHCaNHS IJWIAMX HA3BaHHA B Ta6ANNAX W B TEKCTe npeinaraercs
aflosnauaTe  TOALKO HawadbHeMu OykBamu: CB —cwipas Macca,
.8 — poagymiHo-cyxaa Macca, ACB — a6contoro cyxas macca. B
(PHeTe, HaNpHMEp, MOXKHO MUCATh Tak (B 006X emdHiUaX H3Mepe-
wsy; 215 ¢fm 2 CB, 40 r/m 2 BCB, 37 r/M?2 ACB.

10.4.2, Pacuer ronosofl NpoAYKUHK

Pacuer rodoBoi IPOAYKLHH BLipaXXaeTcd B eAHLHLAX MACCH BOS-
KYLWIHO-CYXOro, aBCcoMOTHO CYXOro OPraHHYeCKOro BellecTBa, Yraepo-
an ¢ ¢ eIMHHEH NJIOBIAAN H B 3NCPFeTHYECKHX EIHHHUAX — MO CH-
rieMe edunng CH 5 akoyasx (JDK). (1 Jx=0,24 kan, 1 kan=
-, 19 Ox.),

llopopas npoayxkuus P JeTnescnenniX BOAHLWX pacTCHHET yMepeH-
ey MOACE BHYHCIACTCH 110 CACAYIOWHM cbopmy.nau:

“ COOﬁH.lGCTBO HaaBOAHLIX H NOrpysheHHbIX paCTeHIIH:

P= I!QBM“KC!

rie Biyaxe — MaKcHMaaLuasn nagsemuan QuroMacca (YCAOBHO, B
IICPHUL MACCOBOTO LIBETEHYA).

2) coofmiecTa pacTeHHH ¢ ILAABAIIIHMH HA IOBEPXHOCTH BOMH
ANCTHAMH

Po=128+ Wh,

sieco W — Cpeausis Macca AMCTa, 71— 4HCJIO MYTOBOK, JMIIEHHEIX
JucTheB. 3a cpedHHH Bec paspyuraiouierocst Jucra (mMoBpexmeHHOro,
FOIOUIETO) NPHHHMAETCH CPEAIHE BeC NenoBpesACHHOrO JAHCTA, cpe-
GHINOTO BO BpeMA B3ATHA YKOCA,

BiluncjicHie rOLOBOK MPOAYKIHK BHCINGH BOAHOH DACTHTENLNOCTH
posoIMTCH B caeayiotieft mocaeaosarenvHoctd {4], npu xoropoh ycra-
IHIRIHBAKTCA

I} cpeanns dutomacca 8 CB, BCB u ACB pacrureasunx coof-
neers, t/M2% 2) naowapn, 3aHMMaeMas  pacTHTEJLHHMH  Coo6ie-
rraMd B BoAOeMe, ra, kM2; 3) obuas ¢puromacca (B) CB, BCB u
ACB. kr, 1, T; 4) ofwaa ¢uronpoaykuus P CB, BCB, ACB kr, 1, T;
1) ofmas npoRyKILMs OpraH#uecKoro BewlecTea, kr, I, T; 6) Npoayk-
oy 11a SAMNKLY NJAOUlaZH BOAOEMA: &) BO3AYUIHO-CYXOro BellecTBa,
f) aGCoNIOTIO-CYXOro BEUIeCTBA, B) OPraHHYecKoro BemiecTBa, ) yr-
aepona C, r/m2, 1) aueprusg, xx/m2; 7) To XKe, Ha €IHHHLY My0-
HLU MeakeBouRit; 8) TO e, Ha COHHALY NJACIAAH 3apocieli; 9—
e, Ha cOHHHLY ofbema BoaveMa, mr/n, rfm3, Jkfa, xdx/m3

lMepepofnte KoagpHINEHTH: OPraHHYECKOTD BEIIECTBA B HAABOA-
nofi pactHreabnoctn — 92 % ACB, pacTHTeNbHOCTH C TJABaOIIHMH
aucrsa it — 90 %, norpyenuoil pacturensHocTH —85 % [21]; I r
WPraHiNecKoro peltecTsa pase 46,4 % C, wan B cpennem 40 % C
ACB [33].
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10.5. AMHAMHKA PACTMTEJLHOCTH BOAOEMOB

10.5.1, Jiunamuka guTomaccu

Marepnansl 0 AHHaAMHKe GHTOMACCH MOMKHO HOJNYYHTH LBYTEM OTe
Gopa YKOCOB H3 pacTHTeJALHBEX COOGLLECTB B PasHble CPOKH BeretTaun:
OHHOrO ce30Ha H HaOMofdeHufl (PEHOJOrHYCCKOTO Pa3BHTHA pacTennf
B TeUEHHE OAHOr0 roaa WaH paza JgeT. [Tocieanee odeHb BaXKHO lpH
HCIIOAL3OBAHKH PACTHTEADHEX TPYINHPOBOK B KaveCrBe WHAHKATO-
poB Kayectsa BoaH. [as 3Tux ualmopenuft B coobuiectBe pacTennfl
BoifHpaeTcs] THOHYHNA A8 lero yuacToK (MOIKHO B BHAC NJOLWAJIKN
fo/LIKHX pa3sMepoB), HA KOTOPOM B YCTaHOBJeHIHE CPOKH OTGHpi-
I0TCA YKOCH Ha ¢HTOMACCY, NPHYEM B BECEHNEE BPEMA 4Yallle, HeM I
nocaesyrouiie nepuoant. Paamep, ¢opMa H UOBTOPHOCTL  YUETHUIX
TGIOIWAAOK YCTAHABMIBAIOTCH B 3aBHCHMOCTH OT X&PaKTePHBIX 4epT Co-
cTaBa u cTpoenHa coobulecTBa. Meroanka o06paloTKH YKOCOB YkKi-
3aa suie. [Oas NpoCTOTH  MOXHO OrPAHHYHTBCH  ONDEeLeeHieM
TOJALKO A0COAK0TIIO CYXOorc BeCa H He 1&714Th 6H0Me'rpnt1ecm{x H3M©-
peusfl,

10.5.2, JilunamMKKa YHCAEHHOCTH H TEMN POCTA pacTeHWiR

Hsyuende gniaMHKH MHCAEUHOCTH M TEMOA POCTA NPOBOAUTCH 11
UOCTOAHHHX YWETHBIX [IJIOHLAJKAX pa3ioro pasMepa H B pa3HOH cfu-
NEeHH NOBTOPHOCTH, 3aN0XKC¢HHBX B THMNHYHHX MecTax coobuects. ITpn
onpeAeneHHE pAa3Mepa M KOJHUECTBA YUETHHIX ILIOLIAAOK, Kak 11 It
EPYIHX NOJOOHHX CayYasix, NPUHHMAIOTCA BO BHHMAaHMHE COCTaB i
Mopdonorudeckne ocoBenocTn coobmiecrea, Habawoaenus npousso-
LATCA B YCTAHOBJEGHHHE CPOKH (Uepe3s HeCKOJLKo AHed, exemexanno,
OAHH HAH ABA pa3a 8 MmecAl U T. A.). Ha yuyeTHmx nJiowmagkax noj-
CUHTLBACTCA KOAHYECTBO PAcTeHMP W H3Mepsercs HX BHcora (Bcex
HAH TOALKO OBpejeNtieNHOre Yncia Mogeinnuix). HaMmepende anamert-
pa crebaehi (y KOPHA) BOIMOKINO TOJALKO TOTA4, Korga coobiuecTio
aXOAHTCS Ha TJyOHHC, Ha XOTOpOR A0 AHA MUXMHO AOCTaThb PyKaMIl.
B coofwectBax na OGogbiux rayGuHAaX 9THX H3MepeHHHA Aesnats e
NPUROAUTCA.

Hayuenve Temna pocra pacTeunit MOXKHO NPOBOANTL H Ha Mo-
BenbHuix pacteHuax (Ha 5—I10 ocobsx), BHOpPaHNEIX ZAA 3THX uc-
Jdelt B pasaHuHBIX 4acTgX coobillecTBa MJHM OIHHOKO pacTyuux. Bui-
O6paHHble pacTeHHA NOMEYANNTCA JIETKUMH MaTepHataMHu: (OJabroif,
TPATIOUKAaMH, HHTKaM¥, KpackKod, OKkono norpyeWnelX H nJapato-
INUX pacTeHHA cTaBUTcA Oyek (Mo He Bemka). [na naMepeuus Bui-
COTHL PACTeHHH MOMHO BOCHONR30BATHCA BOAOMepHORA peHxodl. Ilpu
Gosbliofl BHICOTE HaABOAlILX pacTeHnA (3—6 M) ee HYXHO NPHBHI-
THTL K HIECTY HJAH K MIOPANIOMHHHEBOT nerkoll wrranre. Jnamerpi
crefaell HaMepAOTCA IITAHTEHUHPKYJIEM HJAM MepHO BHJKOM.

C Gomee noppobHOR METOLMKOE H3YUeHHA AMHAMHKM (HTOMACCH,
YHCAGUHOCTH ¥ TeMNa pocTa BOAHBIX DACTEHHA MOMHO nmoapobin
nosHakomMuTLCA B paforax E. LI, Bopyukoro [6, 7].
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10.5.3. JlHHaAMHKA PACTHTEALHOTO NOKPOBA BOROECMOB

OrpoMuyio NEHHOCTE IS CyXAeuHs 06 H3MeHellHH KauecTpa BoO-
A 1 TpaHchOpMAaLHH IKOCHCTEMBI MOFYT JaTh HaG.iojeRHd Haj
AUIIAMHKOH PacTHTEALHOIO DOKPOBA BOAOEMOB.

Matepnalm 0 CMEHax PacTUTEIBIIOCTRE MOTYT ObiTh 1OMYYEHB
uyreM HATYPHWX HaGmioJeHHH 3a pacTHTCABHOCTLIO BCCTC BOJOEMa
Wi ero YHacTka B PasHyYHLe 301bl OAHOrO rOza, B pasHue TOAH,
ACCHTINETHS 1VTEM NOBTOPHBLIX ONUNCAHHA, 3apHCOBOK, KapTHpOBa-
Wi ¢ npHBAEYEeHREM  JAWHTEPATYPHHX MaTEPHAJOB H  ONPOCHLIX
ABINUBIX.

JruM MeTOA0oM HabGAOAeHN]] 33 CMeHAMil PACTHTEABHOCTH I10/bs
ayioTcs odellb WHPOKO. [IpH ONHCAHHH pPACTHTENILHOCTH HeoHX0AHMO
YYNTHIBaTL AHTPONOreHHoe BJAHAHHE, o0pallaTh BHHMAaHUEe HaA M3yue-
e (akTopoB cpean! M KOAHUECTBEHHOE M3YUGHMEe PacTHTEALHOCTH,
IHpe nayueHHH AHHAMHKH PACTHTENBHOCTH OOJbINOe 3HAYCHHE MOLYT
UMUTL 23pOBH3Yalblibie HAGAIOAEHHA ¢ CAMOJeTa H BepTojera.

Mayuenne oHHAMUKH BOAHOH PACTHTENHHOCTH [IPOBOJAMTCA TaKiKe Ha
NOCTONHHEIX MNI0OMZAKAX HAM TPAHCEKTAX, TPallHIE KOTOPHX TOUYHO
IMKCHPYIOTCA BEIIKAMHM HAH GyAKaMH HJM N0 OpHEHTHPaM Ha MecT-
noeTH (KenaTeqabia NPHBA3KA K MECTHOCTH) ¢ TeM, yTofhl OHH MOTJH
01iT1, TOYHO BOCCTAHOBJIEHM b IADYrHe FOEMW, TaK Kak HabIlofeniig Ha
1IX MOTYT TPOJOJKATECA B TeUeHHE pld AT,

®opMa NIOIIAAOK, HX Pa3Mephbl, AAHHA H LIHPHHA TPAHCEKT Npo-
anALIbL, 3aKNAAKBATL HX HY)KHO B MECTaX KOHTAKTOB (UTOIEHOIOB
N PA3MLIX IO THY 3apacTaHfsl yHacTKaX BOAOECMOB, TpaHCeKTh MO-
I¥T NPOBOAHTECA OT Oepera K KeHTPY BOAOEMa HEMHOrO Afajiee I'pa-
i pacTHTEILKOCTH. TpaucekThl H MJIOIAAKKE B ONpeleNeHHble CPOKH,
HCrOOHO HIH HECKONBKO pPd3 B Ce30H, KAPTHPYIOTCH C TOYHBIM HaHe-
COllHEeM TPaHBL (HUTOHEHO30B, OIHCHIBAITCH, YYHTHBAIOTCA (AKTOPH
CpeAn B T. A,

[Mpumepamu a0aroepeMeHIbiX HaOmoaeHil 3a RAHHaMHUKOR BOAHOR
PAUTHTEALIIOCTH MOTYT CAYXIITh HaBJI0AeHHA 32 CMEHaMH DPACTHTENb-
norTie B o3epax Beaom B Kochne n TayGoxom B Teuenne 50 ger
|6, 47], Ha nocromHHHX nAOWAaAKaX B8 PHOHHCKOM BOLOXPaHHJAHLIE
{/lapenuckufl 3anoBedHRK), nporofdmuecs ¢ 1946 . u no nacrosuee
apema [14].

FoBopsi 0 ce3oHNO# AHHAMHKE PACTHTENbHOCTH BOAOEMOB, HeoGXo-
AHMO DTMCTHTH, YTO (eHoNorHueckHe NadlI0AeHHA TIPIBOAATCA B CTa-
IUNHIAPIBIX ¥CIOBISX 110 TOH K€ METOAHKE H MPOrpaAMME, YTO H Ha-
fioeHIA 38 Ce30HHOH JHHAMUKOH HaszeMHOH pacTHTeabHocTH, Ha-
B.010,teHA MOTYT OHTh [OCTABJEHLI KaK Haj OTAEABHBIMH BHIaMH
e, Tak H HAaX PACTHTEIBHHMH coofluecTBamy. Bubop obbex-
o a9 HabTioAeHHH Ayulle cIesaTh OCeHbI0 mpeawxyuiero roga. [lo
MOMIDKIOCTH HAMETHTE K 3aKPeNATh YYacTKH.

B ciyuae, ecan naGaofenis IPOBOIATCS HAA OTAENBHBIMH BHIa-
MU pacTeukfl, 445 KaXAOTo H3 HAMEUEHHKX BRAOB HajO B3ATh 0COOH,
NpONSPACTAIONINE B PA3AHYHBIX YCIOBHAX MecTooOHTaHuA. Bpate mop
NGO eHHe OXHHOYHO pacTyllde ocolH PHCKOBAHIO, OCKONDKY MOX-
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HO MOTepATb HX B cepenuHe HabJlofeHHH, 0COGEHHO B TeX MECTiaX
BOAOCMA, KOTOPHE YacTo nocemlaioTcs. Ha pacruressHuix coofiuects
B 11epBYI0 Olepelh BHGHpaioTcA Hanbosee XapaKTepuble AAA BCury
BOAOEMA MAH AJAS ero yactH (ecid BogoeM Hoaninoft), a Takxe u To
H3 HHX, KOTOpble HO TeM HJAH HHLIM NPHYUHAM HRTepPeCHH AJA 1A
6moxenuft. HyxXHo B3ATH ogHu u Te e coofulectBa B pasHooGpay-
HBIX YCJOBHAX MECTOOGHTAHHA ¢ YYeTOM aHTPONOTeHHOTO BO3JeHCTBRY,
[Tocae 70r0 Kak OyAyT ompenedeHn PACTEHHA H DACTHTENbHEHE CO-
o611eCTBa, HaA KOTOPHMH OYAYT NPOBOAHTHCA HAOMIOLEHHS, OKOAN
UHX CACAYET MOCTABHTL OTMeTKH. B pacrurebHbx coofulecTsax ua-
GaofeHna NPOBOAATCA HA MOCTOAHHBIX TJICUBIAAKAX, 3ANOMKEHHEHIX B
TUIHIHOM MecTe coofimecTsa. Jaga denonornueckux RaGIIOLSHHH 114\
BOAHHIMH PAacTHTEJAbHHMH COO0LIECTBAMH YAOOWH NPAMOYTOJBHLIL,
NOCTOAHERE NNoiuagky (pasmepoM 100 M2 #am APYruM)} HIIH NOCTORII-
Hble TpaHCeKTH wupaHoi 0,5 M. Takne MAOUIAAKA H TPAHCEKTH Jerko
IpOCMATPHBAIOTCA € JoAkH Oe3 3ae3fia BHYTPb HX. B Tex caywasnx
Kora naowags cooluUlecTBa HeBeJHKa, OHO HenlKoM GepeTcd noj
nabaroaenie. Tlocrosnnsie NAOMIAAKE H TPAHCEKTH, Ha KOTOPHX Tipn:
BOAATCS 112a6MOAeHNS, OTTPAHHUHBAIOTCA KOIbAMH ¢ 3apybkami BIII3Y,
Bo spems nabmogenuil BHYTpL MVIOMALKH Jydlle He 3ae3XKaTh-
MOXKHO BLIZEPHYTH U MOJOMaTh pacTenHd. Bee nabaoaenns Haao npo-
BOIMTH HAXORACH Y ee Kpas, NPeHMYLIECTBEHHO C IJAHHLON cTOpOn.
Ecay 1pebyeTca AocTaTh MOrpyXeHHHE€ BHAB, TPOH3BECTH BHIKOC II
T. 4., HYJXHO 3T0 clefaTh ¢ BHelWHedl CTOPOHH NJCUIAAKM. 3aeaxatn
Ha J0JAKe BHYTPEL 0JOAAKKE MOMHO TOJBKO B TeX CJAydasix, KOTAA
TPAaBOCTOH OMEHb CHJLHO H3PEXEH W HeT pHcKa ero HCHOpTHTh. Ecimn
BO BpeMsl HaGJIOLEHHH JOAKY CHALHO CHOCHT NpH Berpe H BOJAHEHNI,
oHa AoJXHa OHTb 3aKpeNeHa y Kpas njollagkd tak, YTobLl oma ne
ronagasna Ha MAomMazky. Jlogka B 3TOM ciayyae NpPHUBS3BIBaeTcd X
CNELHANBHO ANA 3TOrC NOCTABJEHIILIM B CTOPONE OT NJIOUIAAKH KOJhIM
HaR OyaM. Slkops HJAH npeaMernl, ynoTpelJsiiollHecs BMECTO HIIX
(xamMHH ¥ np.), HENpHIroAHR AJf 3aKpenJleHHs JOAKH KaxAf pas,
TAK KaK OHH OMeNb CHJBHO NOPTAT DPacTHTEALHOCTE Bokpyr. [lpuss-
3WBaTh JOAKY K OTMeTKaM RMoWaaxkH (KoabsM, GyfiKaM) Henbss.
HaGaozenns va (eHoNorHYeCKHX NOMIATKAX HAM Haj PACTEHHS-
MH NPOBOAATCS NMyTeM o0ne3fa BHOpaIlliBIX OOBEKTOR Ha MOJKe uc-
pes onpelencHubie NIPOMEXYTKH BpeMeHH B TeUeHHe BCErD BEreTAIHOH-
HOro nepHoja. B HEKOTODHIX cAydYasiX OHH MOTYT MPOBOAAThCA B Te-
yelne BCEro Tofa ¢ nocelleHueM oODBEKTOB MO3BHEH ocetibio, 3HMOM 1
paurell mecHofi. Perynsipuble HabmopeHHS XeiaTeJbHO HAUHHATE ¢
paHHell BecHH BCKODe mocJe TasHHA JAbia, CPOKH MOCeileHHd JIJ0-
DIAA0K B 5TO BpeMs HANO YCTAHADAHBATE NMPHMEHHTENBLIIO K MeTeo-
POJIOTHUECKHM YCROBHSM ¢ yYeTOM INHPOTH MeCTHOCTH. B I0XHEIN
pafioHaX OHH B 3TO BpeMd ROMKHHE OHTbL 00Jee 4YaCTHIMH, YeM &
cepepHbIX. B MosaHeBeceHee BpeMsl, KOTJa PacTeHHA NOABJAIOTCA, 1l
jeroM B anorefl KX PassHTHA HAOAONEHHS HPOBOASATCA uYepes 2—
3 mum (a TO H eXeIAHEBHO), OCEHBIO — wepe3s 4—5 Auelt. 3uMoi,

€CllH eCTb BO3MOXKHOCTb, HHTEPecHO nNOCETHTh HEKOoTophle 06BLeKTH
1—3 pasa.
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Qeuosornyeckie HaGMIOJEHHA JONXKHH CONPOBOXKARAThbef Habaw-
wAMH 32 (akTopaMH cpelpbl, ONpefeAIOMWMHE H3 KOTOpHX 6yayT
MMIIePATYPa BOAB, BO3AYXa H AOHHLIX OTNoXeHuA, O BAuUSHME nO-
pavgueH HAa Da3BHTHe BOJAHHX pACTeHHA He WUMeeTCs CBeleHil.

B ces0oMHOM pasBHTHM pPACTEHHH YCTAHOBJEHO (AAS BCEX THIIOB
[HCTHTEJNBHOCTH) NATH denosornyecklx ¢as (¢ moxdasamu): Bere-
tRIHH, GYTONH3ALHH, UBETEHHH, LIOZOHOHIEHHA, orMupauns. Ilepuon,
NFNOCHTEABHOTO 3HMIIEr0 NOKOA BHAEARETCS B KauecTeBe IecTod (Pasu.

06 ocobennocrsx ¢enodas BOAHHX pPACTeHHH H3BECTHO OYEHD
Muxo [15, 17). Bonpoc Tpebyer cneunanniofi AeransHoll paspaGoTku.
{losromy npu HaOAOJEHHRX HAAO OPHEHTHPOBATHCA Ha [PH3HAKH,
KO PaKTePHIYIOULE COCTORAHHE Ha3eMHBIX TPaBAHHCTHY PacTeHuft B
oraennisle ¢paso [30].

®deHonoruueckye pase ¥y BOLHMX pacTeHH#, UBETYUIHX Hafg BOAOH,
yrranasiuasaroTca 6e3 ocoforo 3aTpyaHeHHd, MO TeM XKe MpH3HaKaM,
kK M Yy HaseMHLX pacTennit, Tpyano GbiBaeT Mpoc/edRTh 3a HACTyO-
aciem denodas y pacrenusl, npoxXomAIIHX MOAHHA HMKA DPa3BHTHA
vt gofoll, X BpeMs oT BpeMeHH NPHXOAHTCA H3BJeKaTh BOXARBIMH
rpafientKaM Mo COCeACTBY C MJIOUIAJKOH, a HexoTophe (Hanpumep,
IOKOTOPHE BHAB NOJYINHAAKA) OpaTth ¢ cofolt ajs ganbiefitiero Hsy-
TS,

Ana deHonornvecknx salmoneHni 3aBOARTCS CNEMAANBHBIA XKyp-
HAJI, B KOTOPOM AAS KaMKAOro BHAA PacTeHHA HAH pACTHTEJLHONO CO-
nBnlecTBa OTBOAMTCA ONpPEAeNCHHOe KOMHUECTBO CTpaHHL. OHH 3apa-
nee pasrpadiaoTcsd Ha UPHMEPHOe KoJHuecTBo JAHe#t wHabmogennit
(¢ neBonpwum sanacom). Uxcaa, B KoTopue GyAyT NPOBOIMTHECA Ha-
An0)lcHHS, He MPOCTABAAKTCA CPa3y — OHH MOTYT MEHATLCH [0 TeM
Hi HHRM OOCTOATENLCTBAM (CHMABHHIA BeTep, BOJHCHHE H 1Ip.), a cTa-
BNTCA B HeHh nabatopeunit (cM. npuaoxenHe 27).

3anuck GeHONOrHYECKHX (a3 B AHEBIHKe MOXET MPOH3BOAHTHCA
anayKaMa uan Gykeamu (cM. nprioxenue 27).

PeayasTaTH tedoNOrHueCKHX HaGMOAeHHH CBOAATCA B (DEHONOTH-
neckne cnekTpel. CnocoboB cocTaBaenns (penocmeKTpoB HecKOAbKo, C
KMMH MOMKEHO NOSHAKOMHTHCA B COQTBETCTBYIOINE! JHTepaType.

Tlo cBoaHOMY (PEHONOTHYECKOMY CNEKTPY NErko YCTAaHABIHBAIOTCH
CTaZlFH Ce30HHOI'0 PAas3BUTHA PACTHTENLHOCTH B JAaFHOM BOZOeMe:
npejpBeceHHsAs, BECEHHAA, JIETHAA C aNOreeM PA3BHTHA PacTHTEALHOCTH,

XapaKkTepHayomascs 11eSoABbIIMM  KOJNHYECTBOM IBeTymHx ocobeil,
NCeIHASd,

10.6. 3HAYEHHAE BHICUIEA BONHOH PACTHTEABHOCTH
B ®OPMHPOBAHHH KAYECTBA BOAH

Poap BRCIeH BOXHOE PACTHTENABLHOCTH B (GOPMHPOBAHUR KavecTsa
BO/M KOHTHHEHTANLHBIX BOJOEMOB OTPOMHO. € KaXAHM roioM BO3-
pacTaer KoAWYECTBO HCCNeAOBaHHE, NMOCBALIEHHHX 3TOH npobaeme H
BeABJICHHIO HHAHKALHOHHHX CBOACTB OTAEAbHBIX BHAOB MakpohuToB
¥ WX coobuecrs [13, 26, 27, 29, 32, 48]. Brcmaa Boaxan pacTareNn-
nocTh, ofpasylonlas sefleHHH nosc BAOAL GEPEroB, MBIASETCA IEPBHM
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-3BCHOM «0f0pOoHL» BOAOEMOB OT HOCTYnalomux ¢ Bogoclopa ofoca
UEHUBIX GHOreHHLIMA SAEMEHTAMH H 3aTPA3HEHHHIX BOJ,

MaxpodHTH HHTEHCHBIO NOTJOWAKOT OGHOTEHHBIE 3JEMEHTH, Miie
HePaALHLE H OpraHHYecKHe BellleCTBA, HAKAIJIMBAIOT HOHBL THMKeJMK
META/IVIOB H PAAHOHVKIRAIE, BHICTYHAKT B PONI MHHEPANH3ATOPOB W
NeTOKCHKAHTOB MeCTHUMAOB H HedTenpoAykTroB. B sapocasx BomuLy
PacTeHHH OCAMIAAETCA 3IHAYHTENLHOC KOJIHYECTBO NMPHHOCHMHX C B
AOA MHHEPAALHBIX Il OpraHHvyeckKHxX B3secefl. Taxum obpasoM, Makpo-
DHTH ABJASIOTCA NPEKPACHLM ECTeCTBeHHBM OnopmanTpom |28, 41],
(PEAOXPAHAIOUIHM LENTPANbHHE BOAHHE MICCH OT 3arpA3HEeHHH W
GHOT@HHLIX 3/J1€MEHTOB, OrpaHHuHBAaA Upe3MepHOe pa3BHTHe (HTO
m1auKkToHa, TPOCTHHK, KAMHIL, pOro3 H HEKOTOPLE APYrHe BHAHW Boj.
HHX pacTeHHH# NCNOJIL3YIOTCA AJS OMHCTKN H LOOYHCTKH OLITOBBIX Il
TeXHHUeCKHX cOpocHMx BOA. Daaroupusithuie g8 KauecTBa BOABLL M
BOAOEME NpKH XopolleM BoJooGMeHe CUHTAETCA 3apacTanHe aKBaTo:
pux Ha 15—20 % npu ¢utomacce pacrenuii po 1,6 krjm? ACH,
B To xe Bpemst upe3vepHoe pDa3BHTIE BOXHOR PACTHTEJLHOCTH T
GaaronpuaTiio RJs BojoeMa i MOXeT GLIThL L[pHYHHON BTOPHYHOIO 3a-
rpsasHenHA. Pasnoxenne OTMCPLIHX PacTHTENBHHX 0CTaTKOB Tpebyer
3HAYATEALHOIO KOJHYECTBA PACTBOPEHHOI'O KHCJIOPOAA H MOXCET Bl
3B4ATH 3AMOPHI.

B cnomcKax OpraHH3MOB-HHARKATOPOB 3arpsA3HeHHsi BHAOB BHICIIHY
BOAHBIX PacTeHH{ BCTpeyaeTcss Mano. TPYAHOCTH BLIABJCHHS BHAORB:
HHRHNKATOPOB Y AANHOH CPYNNbl PAacTeHHA B 3HAUMTEALHOH Mepe CBi-
3aMbl, BO-LGPBLIX, C TeM, YTO MHOTHE ee mpefcTasHrenn objagawr,
KaK yXe yKa3uBa,och panee, BecbhMa IWMHPOKHMMH reorpadHYeCKHMIl
H SKOJOTHUCCKKMH apeaiamu. [Ipu 3ToM B pa3nHuHbIX (pH3HKO-reorpa-
(HUECKHX YCJAOBHAX OHH BCTPEUAIOTCS B BOAVEMAX HEOLHHAKOBOro
TpoHYyecKoro ypoBH# M MOTYT ¥MeTb pasiloe HHIHKATODHOE 3Haye-
vue. Bo-BTOPHX, TPYAHOCTbL BHISIBJIEHHS BHJIOB-HHAHKATOPOB Y BOZ-
HLIX pacTenHH cBA3aHa TakXe C BeChbMa CKYLHBIMH CBeIeHHAMM of
IKOJIOTHH H (GU3HOAOrHH BONBIWIKHWCTEA 3THX BHIOB.

[Ipin GoTtaunueckoll WHAKKALUWH TPOPHOCTH YCAOBHH cpedsl AJst
OTHEJIbHLIX BHAOB pacTeHHidl ¢ ycnexoM MOryT OHTL HCNOAR3OBANLI
NPH3HAKH KHIHEHHOTO COCTOAHHS DACTEHHS (JKH3HEHHOCTD) — pas-
BHTHE HOPMaJabHOE, Bhillle # THHXe HOPMaNbHOro H oOMIHR o6MHK
pacTenusn. UpesmepHoe pasBHTHE M YTHETEHHOE COCTOAHHE PacTeHHH
FOBOPHT 00 H3MENEeHHH KayecTBa BOL,

OCTATOWII0 XODOWIHMH ¥ TPH3LAHILIMI HHAMKATOPAMH YHCTHX
OJUTOTPOUINX BOA ABAfWTCA nobeawa JopTManHa H  NOAYUIHHK
O3epHHi, a2 TaKiKe ypyTh O'epeRHOLUBeTKOBas#. Paccenenue no somoe-
My pacTenHii ¢ nJIaBalOIHMH JUCTHAMH, TaKiX BHAOB, KaK KYBUIMHKA
gcTofeaan, KyObIKK JKeAaTas B Majnas, pAecT aBawUWHi 4acTo
MOXeT CBHAETe/LCTBOBATL O HauaBlleMcsi npolecce IBTPodHPOBaAHNA
H HOJDKHO HacTOPaXXnBaTh HCCAepoBaTesiefl. Maccosoe passurTue pi-
COK (ManeHnbKoR B TpoiuaTofi) ¥ MHOTOKODEHHHKa CBHAETE/LhCTBYET
00 H30HTKe GHOTENHHX BELIECTB, a HX JIOKAJbHOe HHTEHCHBHOE pas-
MHOXCIHE MOXET YKasuBaTh Ha MecTa NOCTYNJEHHA 3THX BEWIECTB
B BOAOEMH ¢ Bojcclopa.
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HekoTophie BHAL BLICIUHX BOIHHX pacTeHHA MOTyT OblTt HCMOAb-
WUBEHE! JUIS onpeaeiedns canpobuoctd., K oaurccanpofaM CTHOCATCH
Buccr 6aecTainil, YypYTh OuepeAHOLBETKOBAA, K OJIHro-p-mesocanpo-
nM — Mox Fontinalis anfipyretica L. B-meaocanpo6amH ABNKIOTCA
WI0Ae XKA4HAACKAH, PACKH, pAECTH NJARAOWIHA H rpefeHuaTHH, Ky-
fwwira XeaTtas, POroJHCTHHK NOTPYXKeHHHH, BOAANOH JIOTHR. Paecr
rpebenyaThiil YKa3sBaeT Ha ¢-Me30CcalpobHOCTD,

PafoTel N0 CheXenHio 3a Ka4yeCTROM BOAHR I1d OCHOBaHHH NpH3Ua-
KB PassHTHA BhICIUell BOAHOH PacTHTEALHOCTH NO METOAAaM HX Npo-
peaeHHA GAH3KN K HalaofennAM 3a AWHAMHKOM PacTHTEAbHOCTH BO-
AOEMOB, TP KOTOPHIX YYHTHBaeTcs ¢lopa, CTpOCHHE OCHOBHHIX pa-
¢PHTRJALHHX co00WIecTs H ¢uTOoMacca.

OrpoMHEIM NpPEUMYLIECTBOM NPOBENEHHS TakHX PpaboT B CHCTeMe
JockomrngpoMera ABAAETCA UX MaccoBOCTh {(ceTh o6cepBaToOpHit R
rranudfi, KOTOPHE NPOBOASAT THAPOSHONOTHUECKHe HAOGMIONEHHA, Bce
BN PaCIIHPAeTCH) PeTYAAPHOCTh, T. €, HabmoaeHHA NPOBOAATCS
NOCTOSIHHO uepe3 onpelelieHHHe HHTEPBAJH BPEMeHU, H, UTO 0CO-
ficitio BaMHo, AOJTOBPEMEHHOCTh (HabaloAenHa BeAyTCR B TeueHHE
(Mia geT), Buicmas BOAHAs PACTHTENALHOCTH — fOJice KOHCEPBATHB-
um# 10KaszaTelsr KagecTsa BOAH M0 CPpaBHENHIO C coobliecTBaMH (H-
T  3001AHKTOINA H 6eHTO(la, HO H3MeHeHls B BHIAQOBOM COCTABE,
NPOCKTHBHOM HOKPMITHH 3apocaell MakpoduToR H B HX (pHTOMAcce 3a
{191 AT TOBOPUT © MPOTEKAHHH mpounecca TPaHCHOPMALNH IKOCHCTEMb
nOfOEMa H H3MRHEHHA KawdecTBa BOLH, Ha 4To JOMKHO OHTL obpa-
Heno camoe CGPI:BSHO& BHYMAaHUeE.



TIPMJIOXEHUE |
$OPMA ITHKETKH HA NPOEE C HCKYCCTBEHHBIM
CY¥BCTPATOM 300BEHTOCA

‘Bomoew

Ne cTsopa (cTaHimm)

MecToHaxoKaeHHe eTopa {CTAHUHIM)

FayGuHa

Brotron

Harta skcoosHuus (uHcao, Mecsl, rol)

Davnmua oporssolasicre cbop

TPUJIOXKEHHE 2
POPMA 3ANHCH PE3YJIbTATOB OBPABOTKH HPOB 300EEHTOCA,
NONYYEHHBIX C HCKYCCTBEHHBIX CYBCTPATOB

Oy .. SE
P XApAKTCPHCTHKD MECTS IKCUQIHUHH - 4 Eow 'g
g5 cyBetpata ] t LSEHE
=g ) -] av=g
=E 5 | & Sag=%
aZ = 2 o 2 8L E =
st s g | s TEES” g
&= =3 3 E) ] o
g | =2 gz g = = = ESad ¥
- = = Thia 5 x
s | gis | B¢ | & g | §.03,| 2382 | &
5 EER £k = 3 a2 | OF cRESa &
TPUJIOKEHHE 3
®OPMA 3THKETKH HA BEHTOCHOH NPOBE
Bonoem ————— | uneao, Mecae, rof (2pabcKuMu LHGPaMu)

My crBopa (cramuun), pas nynsros OI'CHK ykazarh KareropEm

g

Tay6una

bBroton

Opyane noBa (A8 HCKYCCTBEHHO BBCACHHHX B Boay cyGcTpaTom

YEa3aTh HX Pa3HOBHINOCTD)

Bpema 3KCHOSHUHH B BoZoeMe (TOABKe Aaf cyfSCTpartos)
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[MPHIOXEHHE 4
$OPMA 3ANMHACH PE3YJALTATOBR OBPABOTKH
KOJIHYECTBEHHMX NPOB BEHTOCA

XapakrepHcTHKA cTaHuMM (D0 THKETHE ¢ OaHKH ¢ npoboil)

Buomaccs, r UHCAEHHOCTE 9K3,
LHureTHIeckHe Haswaine poaa,
IpyUNK 0 ¢Tan- BHIa LanpoStocTs

aapriol paspaborxe

5 npobe na 1 w4 B npole Ha 1 M¥

NPAJIGKEHHE 5
GOPMA 3ATIHCH PE3YJILTATOB OBPABOTKH
KAUYECTBEHHbBIX NPOE BEHTOCA
XapakrepHcTaKa cTaMunu (M0 STHKeTKe ¢ DaHkH ¢ nmpobok)

| AKCOHONH YeCK HE Yucro JpYON* ANA onpe-
Ip¥a N cTanaapTeol | Haspauie po:  sHLa CanpobSuocrs bHa aenetiHf GHOTHIECKONO
pastopke HHEKCA

Cymma «rpynn» & npobe:

FloksaaTenbnete ODCaHuIMH

Buoriyeckufit HHELKC

IMPUAOKEHUE &
¢OPMA 3AMNMUACH PE3YJABTATOB OBPABOTKH
nPOB NEPHPUTOHA B PABOYEM JXYPHAJIE

Hovep npobu
Ifnssanne BOAOEMa Homep crBOpa

MucTonooXeRHe CTBOPA Aata Cyfcrpar

TayuHa pacnosioXeHus cyberpara (M)

Pacerostime o Gepera (M) Temneparypa Boun

CKOPOCTL TCYCHUA

7 3akas N 151 177



» Buaosof cocrae Jona canpolHOCTH i s 5k

Hupexe canpobyocta
Jaknouerne o ypoBHe
BarpAsHeHHs

NMpaMeuaHde $-—cadpofHad BaNeHTHOCT> BHAA, #-— uacToTa BCTpeuae-

MOCTH BHIA&.

-] o N s e K —

. Hara
. Bosoem
. M npobu
. Nt cTBOp2 (CTaHUHH)
. Taybuna (1)
, Obwan rayGuna (L)

. Temneparypa BoAN (COOTBETCTBYIOIMETD CAOR)

. Hara
. Bomoen

. TnyGana (L}
. TeMmepaTypa BONH MPHAOHHOIO CON
. TIpoapagBocTb BOAR

. 3apacTaeMocth (BHICINAA BORHAA DPACTHTRABHOCTL}

W o oM B o M

TNPHUJIOKEHHE 7
¢OPMA 3ANHCH B ROJIEBOR AHEBHHK NMPOBM NAAHKTOHHUX
NPOCTERITNX

NPUNOXEHHE 8
$OPMA 3AMHCH B NOJEBOA AHEBHHMK MPOBRI,
B3ATOA MHKPOBEHIOMETPAMH MB-TE n C-1

M npobH
N ctBopa (cramuum)

Cropoctb TedeHHS (B pexax)
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MPUIOKEHHME 9

MPOTOKOJILPHAA KAPTOUYKA
OBPABOTKH NPOE NPOTO30AHOTO IJIAHKTOHA

Jata 19—r.
Bunoon CrBop (cranuns)
Temneparypa HpospagrocTe

UnyOuna BIATHA TMPOOSHI
Ofes npodHALTPOBRAHHOR BOAK

Yacaenuocrs | Unereinrocts Fuonacca Crenens
Moaon buaa ¥ pobe wlalw) | s1a(1wu%) canpofiHocTu

[NPUIQ)KEHHE 10

MPOTOKONBHAA KAPTOUYKA
ANZ OEPABOTKH OPOE MPOTO3OAHOIO BEHTOCA

Nata 19—r.
Bonoem Crop (crannma) Ne
Temmepatypa IlpospanHoeTs
Tun rpyurta TnyGrna
Nwn | b | | N | Bomes | Gren
NPHIIOMEHHE 11
SOPMA 3AMTHCH NPOBH 300NJAHKTOHA
B PABOUYEM KYPHAJIE
Vupexpenae
Bogoem Ne crBopa (cTaRmnu)
Mecronaxoxzenne cTeopa {CTaHUKH)
Nata Bpens

Obwaa rayouna
7* 179



£ 5 H 3 = £
g 5. | 24, | &g 5 g 33
& - g E 5z 2 o 2 2 ] =7
g | @ .| #5 | 2321 & g s 28
2 3 2 | &5 | &43 | 82 & £ -H
PopMa STHELTKH APOGH 300NIAHKTOHA
Bonoem Hata

Ne cTBopa (cTaniiuu )

MecrodaxoXaeHle cThopa (CTalun)

FayGaua

Topugonr (oO6uaapnuBaeMufi cioR) uam obGbed npodrabTpoBaucfi  (orcrolinod)
BOZH

Opyrue aosa

NPHJIOXKEHHE 12

DOPMA 3AIHCH PE3YJILTATOB OBPABOTKH
KOJIHMECTBEHHLIX NPOE 300NMAAHKTOHA

Yupexkasnue
Bonoen MNe cTBOpa (CTaMUHK)
MecToRax0XMIcHHE CTBOPA (CTAHIHE)
FopRaour Kommecrso npodunsTpoBanioll Gobl
Opyzue nopa Hara
IlpospaysocTE Temneparypa
Tay6una MuoxHETENs NepeBoga Ha 1 M2
T
B nopuuonHoll mameTke g‘g Bl g
®m & = =
E = [ i §§- g “raere | euonacea % g
b4 @ TR & (3] (=
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[TPHIQKERHE 16
I
NEPEBOO 3HAYEHUH pH B 3HAMEHUA ag B OEPATHO (pl'l = lg‘-‘;;)

uth ay10-Q bH ay 1079 PH nyriom?

0,00 1,000 0,34 0,457 0,67 0,214
0,01 0,977 0,35 0,447 0,68 0,209
0,02 0,955 0,36 0,437 0,69 0,204
0,03 0,933 0,37 0,427 0,70 0,200
0,04 0,912 0,38 0,417 0,71 0,195
0,08 0,891 0,39 0,407 0,72 0,191
0,06 0,871 0,40 0,398 0,73 0,186
0,07 0,851 0,41 0,389 0,74 0,182
1,08 0,832 0,42 0,380 0,76 0,178
0,00 0,813 0,43 0,372 0,76 0,174
0,10 0,794 0,44 0,363 0,77 0,170
0,1t 0,776 0,45 0,355 0,78 0,166
0,12 0,759 0,46 0,347 0,79 0,162
0,13 0,741 0,47 0,339 0,80 0,158
0,14 0,725 0,48 0,331 0,81 0,155
0,156 0,709 0,49 0,324 0,482 0,151
0,16 0,692 0,50 0,316 0,83 0,148
0,17 0,676 0,51 0,309 0,84 0,144
0,18 0,661 0.52 0,302 0,85 0,141
0,19 0,646 0.53 0,205 0,86 0,138
0,20 0,631 0,54 0,288 0,87 0,135
0,21 0,617 0,55 0,282 0,88 0,132
0,22 0,603 0,56 0,275 0,89 0,129
0,23 0,589 0,57 0,269 0,90 0,126
0,24 0,575 0,58 0,263 0,91 0,123
0,25 0,562 0,59 0,257 0,92 0,120
0,26 0,549 0.60 0,251 0,93 0,117
0,27 0,537 0,61 0,245 0,94 0,115
0,28 0,525 0,62 0,240 0,95 0,112
0,29 0,513 0,63 0,234 0,96 0,110
0,30 0,501 0,64 0,229 0,97 0,107
0,31 0,490 0,65 0,224 0,98 0,108
0,32 0,479 0,66 0,219 0,99 0,102
0,33 0,468

MpuuMeuanne. Q —xapakrepicTka JorapHdma, T. e, 4UHCAO LEJHX enH-
wiy, pH.

pusep nosvsosanus Tabiayeld. pH=830. [lo manthcce 0,30 naxoawm B rpa-
an xosqﬂmuneu'r 0,501, moTopmfi MmoxEM Ha 10 co CTENERLIO, paguoft xapak-
p

pucthke pH, Ho ¢ o8paTAMM aHaxoM, Orcioga am=0,501-10-8.

183



g A % : 2
= 0 0 2 8
= = w2 g -
L4 —_ =
z g, = rip 1t Hof)— mgodu | n thasur | sunaw
- - 1,3 —URRh N
£ L 'pEw 1 3 Uy wou "4 1 s HuuERa] BlogLo | Anorag -orou [wnpeldl momdn
" alganland [ arid yan | HIOATHIRY| (1 B CJ) ¥ mipor | ou ALoH | -oudaw o 0L
eunT = “zanogdwy hﬁﬁwﬁ::ﬁﬁ sniloj | -nedsody sty
-_.snm HHR h ‘HINAHE
ErmAvodu BRHLAAdIL] -ouig pradg
HHW oy HOG
HHWK /NS 9IJ0HAHLYE BEHTOXO}]

WOTOLIW WHMHTOdIALIA0OBYVd HHMIAYOdY HOHAhHEd3U HHHINIWILUO Hdll HOHMLVE YWJOd

L1 IUHIWOIrHdII

153



NNPHJNOKEHKE 18

PEILEATH MHTATENRDBHBIX CPEA
1. Maco-nentonnuit arap (MITA) roTopmii

MIIA cyxoit 0r
Boaa axcraangposanxasn I a

2, Msco-nenTonHsuM arap Ha MMCHHX Ky6ukax (MIIA)

Boxa sofonpusoanas

Macrofi kKyGHK ~ 1
[Teutou

Na(l

K:HPO,

Arap-arap 2

—_
S—twoE —
S a=Ta

3. Msco-nenToHHUA arap H3 MAcHOf Boaw (MITA)

Macnaa Boja

ln
Menton r
NaCl 2r
Arap-arap 0r

Peuent jipuroToBseddss MSCHOH BOABI

500 r macioro dapmwa (6es mHpa M CyXOXMHAHA) saausaoT 1 2
HUAOIEPOBORHON BOAK M ocTaBasioT npH Temnepatype 50—55°C na
| v uay npu Temnepatype 0...6°C ua 12 y. IKCTPAKT NPOUEKHBAIOT
Yepes MAapaio ¢ BATOH, KOTOPYI NOoToM oOTKuMawT., loayueusywo
MHAKOCTE KHOATAT, 3aTeM JABaXKAn (UABTPYIOT CHavaaa uepes
Mipaio ¢ Bartofi, a 3aTeM uepes QuILTpoBaabHYy OyMary. Puab-
1pyT  AoaHBaloT Bojolt go 1 A, pasnuBaleT Mo kKoabaM, 3aKpH-
WRI0T BATHHMY NpOGKAMH H CTEPHAH3YIOT npH Temmepatype 120 °C
40 mum,

pH npHroToBienyLix cpex AoJXkHO GHTb paBHo 7,0. Crepunusa-
s npr gaepaennn 101 klla moaxua npomoaxatnea 20 mun.

NPHIOKEHHME 19

NPHMEP 3ARHCH HA HAUIKE NETPH
NMPH NOCEBE MUKPOOPFAHU3IMOB

M 2
0,001
200V
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NPHAOKEHHUE 2

CPEJA JHAHOBOH — BOPOUIHAOBOH NJ1A BAKTEPHA,
OKMGAAIOUWHX HE®ThH

Boaa miterHaanposannan }
4 a

K.HPO, 1

KH.PO, . . |

MgS80,.7TH,0 0,2

CaCly- SHJO 0,2
FeCls . OBe Kaniu KOHLEHTPHPOBIHHOIO

pacTBOpa
pH=7,2

EL IR ]

MPUJIOKEHHE 21
$OPMA 3AIIHCH NPH YYETE HESTEOKHCHAIOIIHX

MHKPOOPTAHH3MOB
. & 3
% a E Pazpumne! fakTepuit na = -
1EME =S HHE
sl | & £ REH 38% Sy
ES g g g3 Tk =2 3 T-6 14-4 Baxtc
2| 2] 2| 8 | 52 | BEI [mew | aew| s | FEEEZ

{ ¥cAorHHEe 0f03HauenHn: -+ — JerKOe MOMYTHEHHe cpepH; -+ -} — HeGoaplan
MyTtb; -+ —MyTb cpenmell HHTeHcABHoCTH; +--+ <4 —cCHAbEAA MYTh, n—
NJGHKA; 0 — OCANoK,

IllpumMeuanue n cocrapnger 1—7.

MPHUJIOXKEHHE 22
CPEJA KPABIOBA — COPOKHHA

KHPO 0,5r
NaH,pO, 031
Nass0, . . . 05r
M SO‘-7H20 o,1r
& RS0 . L o e 02r

oab Mopa [(NH,). Fe(804)o GH.O] lr
Monogrokucastti KaasuHi 2r
Boponposogyaa BoZa 50 s

1 Coss Mopa cTepHamsyloT OTZeAbHo B npoOHpKe moj pe3unoBolt npobxofi 1
BHOCAT B cpedy nepen MOCEEOM, MOCAe Werd mo Kanas pEOcAr 1| %-HHE crepuas-
Huit pactBop NapS: 9HzO 8 1 %-HoM yraexuciom HaTpuH 00 craboro noTeMEEHHN
cpean. pH aopoasr o 7,2,
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MPHUJIOKEHHE 23
GOPMA 3ANHCH NPH YYETE CYJbOATPEAYUHPYIOLIHX

BAKTEPUH
KommuecTno
o M | Mectonomome- | Obvew nocean| KOAMYECTVO loynpparpeayum| Tprueva-
o | 8972 [erannun AR Hol woum, M3 | BHIPOCUIMX Yo GaxTe- pmm
KOAOHHIL pHi B 1M

NMPUJCKEHHE 24
CPEJA ETOPOBONA JAJil BAKTEPHRA, PASPYIIAIOUIHX #EHOJH
Bora IHCTHAMUPOBAHHAR

a i
MgSO,
NaCl
CaCl.
FECls ..
(NH,&QSO.
MnsSQ, . .
(NH,).HPO,
P eHoa

—hobty— —

o B B B B B B e

- .

oo
[ =Ty — -1 =
=

— P —

NPUNOXEHHUE 25

¢OPMA BAAHKA AN ONHCAHHA BOAHOA PACTHTEAbHOCTH
Haanange § reorpatdmmeckoe NONOXECHHE BOADCMS

Hara 19 r.
Nt onHcaens AsTop MNe npoduns
3oua {dan nosc) tupuna nosca (acc)

Paccroaaune or Gepera
Haasanue accomHaunu
MecroHaxoxacHne (moNoxXcHHe Oepera B OTROLICHHA CTpaH ¢BeTd) ———
Crenenth JAIMILCHHOCTH OT BETPa K BOAHENHA

Mecroofuranne: rayfyHa ————————Bona: npospaunocts
BT ———————————, CKOPOCTD TEMEHHSA T'pykt
Maanune pasmusa ¥ ANM0BHAABHOIO NPOLCCCA
Pacnpocrpanedne accoUHalM# B AaHHOM YyYacTRe npubpexHoR 3oHN (mpoTAMER-
IoCThH Boosb Gepera)
Xupaktep Gepera H ero pacTHTEALHOCTH
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Pacturensnocyh

Pazuep onHcwBaeMofl macmiaau /
O6inii xapaktep ¥ 06aHK (OZHOPOAHOCTH ,cocrasa. CTPOCHHRC, COMKHYTOCTE H T. 1)

XapakTep pacmpefeAenHA PaCTCHRA

CreneHb 3aaepHeHHOCTH TPYHTA TToxpuiTre HazBOLNGH
aCTH » MAABAKOLINAX » OOLBO[HOft
HACTH
Xapamepuc‘rmca TPaBOCTOR
MpeoBaanaiume
Sipye {noaapyc) Bucora MpoexTHOE DOKPLTHE, % pacTers
Xapzunepncmxa BMALBOID cCOCraBa

sipye OGumme | Mpoewria- nagel- [ Xapakrep pac-

Pacrenirs (nnm?rl)'c] Buicora (no Hpyxe) uo.::"‘l ::o;;!)u- Pedodasa 19¢Th I'I]'!gl:'l'[}ﬂl:ellllil

OOblIee KOAHYCCTBO BHACE B OUHCANHY
Bauguue wenoBeka H AHBOTALIX —=
JaHNble XHMURECKAX BHAAKIONR HOLH
Ueprexn H PHCYHKR

TNPUJIOKEHHME 26
SOPMA XYPHAJIA IJiA PEFTHCTPALIHH YKOCOB H 3ANMUCER
UX OBPABOTKH

Accounauns MNe yroca
Bojoem (naspande H reorpaduuecios MOJIOKoHIE)

Hata

lon [Tonoxenne™ romoeme
Pasmep yuethofl miomaiku TayGuua
Houneie ornoxedna puayaneio (M ofpazita)
Cnocob otbopa (pyumaa BHOOpKa, BHKamitBaHue, cfop npulopoM M KakuM)

Macea
Pacrenns, | Koanaectso cipas HOZA YLNI0-CYXAs abeoaoTHO-cYREd (o
HX acTa | FKIEMIIE MELIKOB
pop ART4 DADE- r maTa Bape- 2aTa ioe-
wupasng | cyxo#t | wMpsHns IHBROHA
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\, IIPUJIO)KEHVE 27

"

4

SOPMA JKYPHAJM AJI1 PETHCTPALUH
qsanonomqeckqx HABJIIOAEHHH

Bojjoe (HasBaHue, reorpadHIECcKoe NOMOXEHHE)

Me miowagky Pasmep Accounanta
Mecronono:Kente (4acTb sogoeMa)
lFaybuua (ot IO )
Jlouaue oTAOMeHHA (BHSYaAbHaf OLCHKA H Pe3yAbTaTH AHANHIOR)
Hata
HIONE LROEE
Pacrenne MpumeuaHme
HT. dl.
25 30 8 12
Pofamogeion
tucens ¢ 8 80 6y /4

Byksennsle o6o3nadenda QeHonorvueckux ¢as

B~ pacTeHHe TONbKO BereTHpyeT ((pasa BereTauuHu), 6 — Haanuue
Oytonos (¢aza OyTOHM3aUHK), I — HaaH4He LPeTKOB ((asa uperte-
HHE), C— co3peBanne naogoB (Paza NNOIOHOLIEHHA), N — HAJNHTIHE
spesslx NNOA0B H ofcemeHerne {daza oOceMeHeHUS), O — OTMHPAHHe,

MPHUJIOKEHHUE 28

XAPAKTEPHCTHKA HAHEOJIEE PACNPOCTPAHEHHLIX
BOAHLIX PACTEHHH

Ha Goapmoro yucna cOCyLHCTHX BOAHHIX PAacTeHHN — LBETKOBBIX
M BHICHIHX CROPOBHX — BLIGpansl H KPATKO XapaKTePHSYIOTCH JIHILDL
BHAH, KOTOPHE ABASIOTCA HaHOoMNee HOCTORHHHIMH KOMMAOHEHTAMH
pAacTHTE/IbHOrO NOKPOBa 03€p, BOJOXPaHHAMUL, PEK BCeX NMPHPOAHEX
aoH, MHorHe 13 HHX B PAjie BOAOEMOB HMEIOT MaccoBOe pacnpocTpa-
leHHe, DTOT CNHCOK He ABASETCA BCeOOBEMIIOLIHM H NpelHasHaven
TONLKO JJA MepBofi HauaJbHOM OPHEHTHPOBKH B PACTHTEABHOCTH Ha
BojloeMe B NOMEBRIX ycaoBusX, Pactenus uyxuo codbpaTh B replapufi
M 1IpH KaMepaabHOR ofpalfioTKe chefyer ONPEASaHTL N0 CAENHAMBHBIM
ofpegesHTeAAM 5TOr'C Kpaf i o6JlacTH, B KOTOPHX MPOH3BOLHINHCH
Hecae oBaHHUs.

ITpn nuardose Buia NPHBOAHTCA €r0 PYCCKOe M JIATHHCKOE HA3Ba-
HHA, TPHHAAMCKHOCTL K CeMeACTBY, OCHOBHHE OTNHYHTeAbHBIE MOp-
QJDJIOPH‘-IQCKHC NpH3IHaKH, HEKOTODHIE obmue CBCJSHHS N0 SKOJOrHH H
PHCYHKH.

PacreHHs B CITHCKax pPachoJIOKEHH B MOPAJAKE TPHHALNCHKHOCTH HX
K 9KO/OTo-OGRONOTHYECKOMY THIY, a B Opefefax THMOB Crpynmupo-
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B4HBE TI0 YHCTO BICIIHHM MOquOJIOI‘H'-IeCKHM NpH3IIaKaM — BCJIHYHIIE
AHCTBbEB (KPYNHO- HJH HIHPOKOJHCTHHIC, Y3KOJIHCTHHE H MENKOJHCT-
Hele pacrendsi). [lepeHMH XapaKTepysyioTca BHAH COOCTBEHHO BOZA-
HBHIX pacTeHH# — rEAPOGHTOB, NOTPYZKeHHHMX B BoZy {(cM. c. 190) n
MJaBaImHX Ha e¢ noBepXHocTH (cM. ¢. 199), 3aTeM BOAHO-GOJOTHHX
(3eMHOBOIMEIX) PaCTeHHH — resJOPUTOB —C MOAHHMAOIIHMACA HaJ
BOfOH CTeO/AMH H nHcThAME (cM. ¢. 207). B KoHLe JAaH CIACOK BHIOB
FHAPOJUTOB, PACTYILHX HA Oeperax ¥ B MPHOPEKHOA s0He HA MENKO-
BOALE ¥ Geperos.

B aunaruosax BMAUR YNOTPeGJAAIOTCH TPHHATHIE NPH 3TOM COKpa-
MEHHS: KP. — KOpeHb; KPII. ~— KOPHEBHINE, J. — JHCT, JHCThS; IJ. —
NJOL; P, — pacTenHe; CT.— cTebenb; CiB. — CoOUBETHE; LB, — IBETOK;
IBH. — IBETOHOXKA; YPLL — YepewlOK, BHIC. — BHCOTA; [J. — AJAHHA,
IIHp, — LIHPHHA; MI. — MIOTORETHHK; OLH. — OLHOAETHHK; CEM.— ce-
MeficTeo, PuMCKUME undpamn ofosiladeHbl MeCAlH, B KOTOPHe Ha-
OmoaeTca UBeTeHHE pacTenu,

TuapoduTel nOrpyxeHHue

KpynHoaucTHHE H WHPOKOAHCTHEIE NOIPYXKeHHHe pacTeHud
HlupokonucTHele paectH {ceM. Pnecrosme -- Pofamogelonaceae).
Paect 6nectamuft Potamogeton lucens L. Kpynauft MH. ¢ AARH-

HEM ToNACTHM Kpul. CT. mpsMoRf, okpyramufi, BBepXy pasBeTsJeHHHH.
JI. no 30 ¢cM aa. B 4,5 cM UIHp., Bce NMOABOAHME Ha KOPOTKHX 4YpIL.,
KpynHEEe, JHUIETOBHAUBE, Ha BepXyLIKe OCTpHE WJAH € OCTPOKOHe-
yHeM, N0 KPalo BOJHHCTHE, NOCHRIIHECH, XKeATOBaTO-3eNeHHe, NpocBe-
YyyBalolilHe ¢ BHAAWUlefica cpeiHefi MHUJKOH H ceTKOH TOHKHX GoOKO-
BHIX JKHIOK, CLp, 3esenble, MJOTHEIE, Ha IBeTONOCAX KBepXy YTOJ-
IEHHHX, BO BpeMs UBeTeHHs NopurMaloTcs mnag pojofi; VI—VIII
{puc. IL. 1.).

P. crebaeobbemmomuti — P. perfoliatus L. (to ke, 9to u p. npos-
3eHHOAUCTHLIA) . KPYNHHA MH. ¢ KOJ€HYaTOM3OLHYTHIM KpIUL., ¢ AJIHH-
HHIMH TNoJA3yunMu noGeramu. CT. npAMof, OKPYrJHH, npocTod HJR
kBepxy BersucThil. JI. g0 6—12 cm an. w 3,5—6 cM wwp., BCE TMOA-
BOAUHE TeMHO-OJHMBKOBO-3€/]€HEe, OKpYIViHle HAHY MPosoArosato sf-
LEBHAHLIE, CJerKa BOTHYTHE co CTefNeofbeMAOIINM OCHOBAHHEM, Ha
BepPXYyUKe Tynse ¢ 5—9 riIaBHLIMH KHIKAMH H HEsICHOA CeTOoYKOH 6o-
KOBHX x#Jjok. CUB. MHOroiBeTKOBHle, 3ejleHbleé Ha HBETOHOCAX, BO
BpeMs liseTeNH NognuMaroTcs Hag soaoft; VII—VIIT (pme. I1. 2),
Pacrer B pasiuunoro THiIa BOAOEMAaX, peKax (MoOMeT Ha CHJALHOM Te-
UeHHH) HA pa3HbIX AOHHHBIX OTIOKEHHSX X0 rybHHH 2—3 m (M Ao
6 m). O6pasyer orpoMHHe I'YCTHE 3apOCHH.

P. kypuasmii — P. crispus L. JloBoNbHO KPYNHER MH..C TOHKHM
CHABHO BeTBHCTHM Kpm. Cfr. TOHKHl, CNJIOCHYTO-UYeTHPeXrpaHHhH,
ksepxy BeTsHcTH#. JI. Bce nozsoarme 4—9 oM aa. H 0.7—1.3 oM
HAp., A#HeHRHO-JAHNIETHHE ¢ OKPYrAeHUHBM OCHOBAHHEM, TeMHO-3eJe-
KHE, HHOTZA ¢ KOPHYHEBATHM OTTEHKOM, MO Kpalo MEJNKOOCTPONHAb-
yaThie BOANHCTHE HAHW KypuaBHe, oYeHb pelxo njiockae, CuB. Maso-
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Pre. T.1. Poect Gnectamtui ( Potamogeton

tucens L.).

cretneoeemmonnii ( Potamogeion

Puc. 11.2. Paecr
perfoliatus L.)-



HBETKOBLIE HA KOPOTKOM CJIETKA 11301‘Hy1'03}" OBETOHOCE, BO BpPEMH LBE-
TeHhs noaHHManTca Had Bomofl; ¢ VI no gtenn (puc. I. 3}.

B osepax, Boaoxpaunaumax, pexa%/ getmux 3aBOASIX HA HAHCTHX
BOHUBMX OTHAOMENHAX HO I‘JI}’&HHI:I OKO. M.

Puc. [1.3. Paccr xypuasmis { Pofamogelon crispusL.).

& — INMYICLLHE ROVKH, 6 - OTACAHBLIAACH IHMYRILAA NUY-
Ka-

Y3KONUCTHLIE ROrpyKeHHbIe PACTERRA

Yskosiuctane paecrnt (cem. Paectoewe — Pofamogeionaceae)

Paect rpefGenuatnit — Pofamogeton pectinatus L. Kpynubfi Mu, ¢
ANHUIBIM, NON3YYHM CHJLNO BETBHILHMCA KOPHEBHMUIEM, Ha KOTOPOM
OCEeHBI0 pa3BHBAIOTCH Kiayfneobpaswde yrouulenud. Cr. TOUKHH, npa-
MO KBepxy CHAbLHOBETBHCTHI. BeTBH HHTeBHAHLIE, IYCTO YCaXeHBI J.
JI. TeMHo-3ejleHble HAH KOPHYHeBATHE, HHXKHHE Y3KOJMHCHHHE AJIHH-
Hble, BepXHHe KOpOode, WeTHHOBHAHBE., CHB. NPepPLHBHCTOE H3 HECKOMb-
KHX Ma/IOIBETKOBHYX MYTOBOK, KODHYHEBATO-3elenble, Ha DJAHHHOM
TOHKOM UBETOHOCE, BO BpeMs LBeTeHHA HaXOAATCA Haja Bojof; VI—
VII (pue. I1. 4).

Pacrer B pasworo Tuna BoAceMax ¢ NpeCHOH H coftoHoBaTOR BO-
AOH, Ha PA3NUHX AOHIINX OTVIOKEHHSX — OT MEeCUAHHX H KAMEHHCTHIX
A0 HIMCTHX A0 ray6uH 2—3 M. B Co/0HOBATHIX 03epax IOKHHX paho-
HOB 06pasyeT orpoMHLiE H TyCTHe 3aPOCJH.

P. manenpkufi — P. pusillus L, Mnu. Hemblcoxoe, p. C TOHKHM,
umoraga He passHsajomumca kpm. CT. npaMol, Toukui#i, CReTaAHH,
oxkpyrabifl, OpocTofl waM BeTBUCTHH. JI. ysKue, nunefiHbe Ha Bepxyul-
K€ TYNHE H ¢ OCTPOKOHEUHEM, TEMHO-3eJIeHEE C TpeMs MHUJNKaMH, H3
KOTOPHIX cpeannn Goublied UYacThbi0 CJerkKa KOpHUHeBaTas, CHH3Y
ancta pujatouascd, CluB. NPepHBHCTOE H3 HECKONLKHX COJHMEHHBIX
MaJoLBETKOBHIX MYTOBOK HAa TOHKOM IBETOHOCE, BQ BpeMsS LBCTEeHHA
nozneMaercs Hag sogofi; VI—VI1 (puc. I. 5).
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Pacrer Ha ueSOJBIIHX rNyOHHAX H NPeHMYILECTBEHHO HA HAHCTHIX
ACHHBIX OTJIOKEHHSIX ¥y Oeperop\p HeGosbWIMX O3epaX, 3anuHBax 6oJb-
IHX 03ep H BOLOXPaHHAMIL, DPOKAaX € THXHM TedenHeM, Npyjax.
tlacTO B Macce pasBHBaeTCA Ha NPHGPeMbAX ¥y Cenesril.

Bannucuepus cnupaabuas — Vallisneria spiralis L. (cem. Boxo-
kpacoene — Hydrocharitaceae). Mu. OGHYHO HeBHICOKOe P. C KOpOT-
KAM HoA3yunM KopueBHmleM. CT. yKopouennnie, JI. TOHKHe, AMHER-
itple (NenToBHAHWe) g0 12 MM WHP., BHU3Y UeALROKpalHHE, BBEPXY

Puc. [1.4. Pgecr rpeGenvarnil { Pofamogelon peclinaius L.}

MCIKOMU/IbYAaTHE, co6panbi B NPHKOPHEBYIO po3eTky. LIB. Meaxue;
MYXKCKHE ¥a KOPOTKOH WBH. CKyYeHbl B BHAE TOJOBKIl Y OCHOBRANHA
JHCTbEB, BO BpeMfA LBETEHHA OTKPHIBAIOTCH U BCIAHIBZIOT Ha [OBEPX-
HOCTD BOAR;, MEHCKHE IIB. HA OUeHb AAHHHBIX IBH. NOAHUMAIOTCHA Ha
flOBEPXHOCTb BOJHL.

PacnpocrpaHen B CTOSAYHX H MPOTOUHHIX HErIyGOKHX BOLOEMax Lo
ray6ure 1 M. Xopomo pa3suBaeTca # ofpasyer rycrue GosbliHe 3a-
POCAH B TENJAHX BOAAX BOAOXPAHHAKIL — OxJapHTe edl. KyanTHBH-
pyercs B akBapuymax (puc. [1.6) Bcrpevaercs na iore Esponefi-
ckofi wactu CCCP, B Cpenseti Asun, Ha Haavnem Boctoke.
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Puc. I1. 5. Preer maneuskufi( Potamogeton  Pue. 116, Baanucmepus  cumpannmast
pusillus L.). ( Vallisnerig spiralis L.).

MeAKoAHCTHHIE NOrpyXeHHbie pacTeHns

Dnoaea kanagckan-— Elodea canadensis Michx. (cem. Boaokpa-
coBbie — Hydrocharitaceae). MH., C©T. JJHHHBIA, OGJMCTBJIEHHH,
CHJBLHOBETBHCTH M, JOMKH#, CTeJeTCt No ZHY (YKOpeHSAEeTCd) HAM NJa-
Baer (B3BellleH) 8 ToJIle BOAH. JI. Menxme, AfineBHAHME, TEeMHO-3¢-
JeHble, OOHYHO MO TPH B MyToBKe. LIBeTKH MeJKHe Ha O4eHB AAHHHEIX
TOHKHX UBH., MJABAl0T HA NOBEPXHOCTH BOJH; LBETET peaKo; VI—
VIII (pue. I1. 7). PaamMuoxaercad oueHr GHCTPO YacTAMH ctelueil.
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OceHEbl0 n0GerH IycTO NOKPHBMOTCA MEIKHMH NHCTHAMH H 3HMYIOT Ha
AHE BOSOEMOB. \

Pacter B pasioro Tuna BOomO&MaxX, HA MEJKHX MECTax H HA 3Ha-
YATeABHLIX rAyGunaXx, YacTe BCTpeuaeTca y mocesikos, pHOGONIOBEK-
KHX CTOSIHOK.

Psacka rTpofinaras — Lemna trisulcs L. (cem. PackoBwe — Lemna-
ceae). MH. ManeHpkoe CBOGOAHO I/1aPAIOLIEe B TOJLIE BOAL pacTe-
NHE, COCTOAMEE H3 NMJAOCKHX TOHKHX JAHUETOBHANHX HeBOJbIIOrO

S
Puc. T1.7. Daogen xawascxas (Llodea canadensis
Michx. ).
& — UBeTOH.

Puc. I18. Packa tpofivaraa (Lemna {risulca L.).

pasMepa IACTHHOK — JIMCTeUOB (BHAOH3MEHEHHHX cTeGaeft), ¢ sa-
3y6peHHOl BepXyILKOH, OKPYIJIBIM OCHOBaHHEM H MaJEHLKHM CBHCAlO~
MM BOJHHIM KOpelIKoM. Bapocabie 0cofH coefuHenH ¢ ABYMS OO~
HEPHHMH HOXKaMH, o00pasyiT Trpynnbl, HHOrAa M3 3HAYHTEJNLHOrG
yHCAA MHCTeoB. 1B, 0OYeHb MeskHe, HesaMeTHHe. Bo BpeMsa 1BeTe-
HHS P. BCIVILIBAT K MOBEPXHOCTH BOJM; UBETET KpaiHe peako; VI—
VII (pxnc. IL. 8).

Pacnpoctpase B pasHoro THma BomoeMax, ocoOeHHO Npyaax, Ka-
HaBax, 3aBOAAX PEK, ¥ NOCeNKOB H PHOGoJoBelkHX cTofHOK. O6pasyer
OrPOMHHE CKOIVIEHNS, HaCTO 3amOJHAMoIlNMe Todlly Boxb. Jlerko BH-
HOCHTCS TeYeHHeM.

[Torpyxennsie pacTedusi ¢ paccedeHHHMH Ha MeEJAKHE JOJH.
JHCTBAMH.
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Porosmctaukn — BHapl poaa Cerafgphyllium (cem. Poronsctauko
sHe — Ceratophyllaceae). Mu. Gea mgo, C TOHKHMH, YJEHHCTHIMH N
JOMKHMH CT., B BEpXHell 9acTH CHABHO BeTBHCTHMY. JI. BHJAbuaTU
pasgenedhl Ha JHHeRHBi€ nO Kpaw IWinoBaTo-3y6yaTHe AOAH, pac-
MOJOMKEHH fa cTebde B MYTOBK3X; V POTOJHCTHHKA IOTPyXeHHOIo
(C. demersum L.) — TemHO-3engHbe, rpy6He, ¥ P. MOJNYNOrpyXeHHO-
ro (C. submersum L.) — cBeTnO-3eNeHHe, MATKHE H Hexuule. Llperxn
OUeHb MeJXKUEe, HAaX0AATCH B [JAsyXax JIACTbeB.

IMnoak npoaonroBaTo-gfagbHHe, Y p. MOTPYREHHOTO € TPeMA Ko-
JIIOUKAMH, ¥ p. MOJAYNOrPYMEHHOTO ¢ OAHOH BEPXYINCYHOR KOMOUKOLl,
Hperyr VI—VIII n nnoaouocar nox Boach (puc. I1. 9).

Ocennio Ha Kobnax cTebseii poroJHCTHUKOB 06pasylTcsa NAOTHLIC
KAYDOUKH — HOUKH Nepe3sHMOBHIBaHHS, COXPAHSIONIHeCA 3HMON HAa ARHE,
H3 KOTOPHX BeCHOH BHIpacTaloT HOBHE PacTeHHA.

Pge, 119, PorosHcTuaK.

t — vorpysennwi  {Cerafophyllum demersum L.}, 2—n
nyaorpymeniuil  (C. sabmersam L), @ — nAod.

Y pOronHCTHHKOB OuCHb 4aCTO HHXHHe yacTH crefaelft GeIBAIOT Mmo-
TPYXKEHH B HJ H TéM CaMbiM yAepxuBaloT pacrenus. [TosTomy uxorna
HX OTHOCAT K NPHKPENJEeHHHM DPACTeHHAM.

PacTyT npeHMyilecTBeHHO B HeGOJILIIHX 3apacTalolinX BOAOEMax
NJH 3aJMBaX KPYNHKEX BOZOEMOB € HIHCTHM JHOM A0 rIyGums 1,6-—
2 M, HHOrZa rayoxe. Berpewalorcs B pekax H mHpOTOKax ¢ THXHMM Te-
yeHHeM. POTONUCTHHK NOTPYXKEHHHA MOXKeT PACTH Ha CHABHOM Te-
yeHud, Q6pasyeT oueHb KPYIHHE 3APOCIH.
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¥pyTu —euge pona MyNophyllum (cem. CnazHOATOAHUKOBLIE —
Haloragceae). Kpynuste MH. .C NON3YYHM KOPHEBHUIEM K TOHKMMH
MHOTOYHCHCHHEIME Kp. CT. NpAMble, OKpYIMHeE Y Y. KOJMOCOBOH
(M. spicalum 1.) perBHCTHe, OesloBaTHE HJH CBETJO-3€NeHLE, KBEPXY
rycro obancTBeHHble, Y Y. MyroBuatofi (M. verticillatum L.) — nom-
KHE, MPOCTHE HAH KBepXY cnalo BerBHCTHe. JI. MEpHCTO pasfeshHbE
Ha HUTEBHAHbIe OONH, PAcNoJIoXeHH Ha crefne B MyTOBKax: ¥y y. Ko-
coBoH no uerHipe, y y. MyToBuatof no 5—6 B MyToBKe. Lip. MenKwue,
B MPEPHBHCTHX KOJMOCHAX, ¥ Y. MYTOBUATOH € NMEPHCTO PasfleNLHEIMH
NPHUBETHHKAME, NIpeBHLIalOWHMH UB, Bo Bpemsa nBerenus Topyat
Hax Bogof; VI—IX (pue. I1, 10).

Pue. 1410, ¥pyT.

{ — Koaoconan | Vyriophyliam spicition L.}, 2 — wmy-
vonyatan {M. verticifintem L.). g — opunpetHign,

Pactyr B pasuoro tHma o03epax #H BOAOXPAHNJHULAX, n%max, 3a-
BOAAX peK, ModaXHHax Ooaor pmo ray6uuue 1,5—2 M. O6pasylor
Goiblwne W rycroie sapocad. [Ipn o6cbixaHuH, HAa BRAXIHX MecTax,
MOTYT HABaTh HaseMHHe GOopMHE.

Bogsaunie niotHkE — BHAN pofa Ranunculus (cem. JlioTukoBRe —
Ranunculacene). Mu. ¥Yropeusiomliecs pasHOfi BBICOTH! PaCTeHHA C
NMOABOJHHIMH MEJIKOpacCeueHHBIMH Ha HUTEBHAMBIE KOJH JHCTHAMH, ¥
HEKOTOPHIX BHAOB JKECTKOBATHIMH NPH BHIHHUMAHHH H3 BOAH, CAHNAI-
IUMHECR HAH He CAHMAOUIHAMHACA. Y HEKOTOPHX BHAOB HMeKTCH
nJjapaiomlHe aHcThs. LiBeTkn Oenble Ha KMBETOHOXKKAX, TOPYAT Hal
sonof; V—VIII (puc. I1. 11),

Pactyr B pasHoro tuna pogoeMax, pekax, cTapauax, Kanapax, Mo-
JaXHHAX HH3HHHHX Gojor, Ha ray6asax mo 1,6—2 m. Yacro obpa-
3yI0T KpPYNHHe H OdeHb [ycThle 3apocau. [IpH o6cHIXaHMM, Ha BJAAXK-
HBIX MeCTax, MOTYT AABATb HazeMHble YOPMHI.

197



IlyabipyaTka obuikHoBenuas — Utricylaria vulgaris L. (cem. Ily-
supuaTkopbie — Lenfibulariaceae). Mu. Cr. naaBaiomufi (s3Bemen-
HHA) B TOJINE BOAH AJNHHHBIA BETBHCTHI, TycTo ycamen J. JI. MHo-
OKpPaTHO NEPHCTO pasfeNbHBle Ka BOJOCOBHAHLE MAOAH ¢ MHOro-
YUCHEHHBIME JIORYHMH Ny3BIphKaMu. Lle. xenaTwie, Ha LBH. HPH NJO-
AaX, 3arHYTHIX KHH3Y, coOpaHH B PeAKYI0 KHCTh 4 BO BpeMs LBETeHHS
Ha JJIMHUBX IBETOHOCAX BEICOKOC HOAHUMAIOTCS Hap Bogok;, VI—VII
{puc, I1, 12).

Puc. H.‘ll. Boga- Pue. 1112, TlyssipuaTia oGHXHOBEHHASA
HOR JIOTHK JKeCTRO- (Ulricalarice valgaris L.).
JHCTHHH

(Ranunculus cir-
cinatus Sibth.}.

Pacrer B 3apacTaiouniux 03€pax, 3aAMBaX KPYIHBIX O3¢p H BOAO-
XpaHdAdll, B 3aBOJAAX PeK, B MOUYAXKHHAX HU3HHHBIX OGonoT. Moxer
06pasoBbIBaTL 0YeHL GOJIbLIINE CKONJIEHHS.

Ocenpio Ha Kouunax crefiiiefl nysHpuyaTki 06pasyioT NAOTHHE Kay-
60uUKH, NOYKH NEepe3HMOBHBAHUS, KOTOpHlE ONAalal0oT HA AHO BOJOEMA
H B TAKOM COCTOAHHMH 0epeHocsT 3uMy. BecHOA M3 HHX pa3BHBAIOTCH
MOJOAHE PaCTeHHH.



Tpu3eMHCTHIE NOTPYKEHHBlEe PACTEHNA
¢ NMPHBKOPHEBHIMH KOPOTKMMH IMHAOBHAHLIMH MR JHHEAHLIMH ANCTDAMH

Toayuwnux ozepuwili — /soetes lacusiris L. (ceM. TonymHuxo-
Bbie — JIsoefaceae). MH. Hesncokoe (5—20 cM) cmoposoe p. ¢ yko-
poYeHHbIM KAyOHEBHAKHIM KDII, C MHOTOWHCAEHHRIMH KpP., OT KOTOPHIX
BBEPX NYUYKOM OTXOAST NpAMblE MIHAOBUJHHE TeéMHO-3e/eHHe J. B ce-
peduHe MY4YKa HaxoAATcA OeCnAo/Hble J., 3@ HUMH K HApPyXe J. ¢
MHKPOCNIOpAMU H B HAPYXHOH uvacTH pacnoiaralorcs /. ¢ Makpocno-
panrusMi. Makpocnops TOHKockaaguatble, MopuiHHHCTHe; VII—IX
(puc. I1. 13).

Jlo6enus Hoprmanna — Lobella dortmanna L. (cem. JloGenue-
Beie — Lobeliaceae). M. ¢ MHOFOYHCJAEHHEIMH OCAHMH TOHKHMH MOY-
KOBaTHIMU Kp. JI. npHKkopHeBHe, coOpaHH B pO3eTKy, JHHeHHBe,
BANMbKOBATHE BHYTPH C JBYMA JIONACTAMH, IMIAAKHE TyNHe, B BepXHed
4acTH OTOFHYTHE KHH3Y. liBerounuii cr. Bmicokuil, mpocTofi, npamofi
¢ PeiKMMH JUHeHAHBIMH JIHCTRAM!, BO BpEMA LBECTCHHA BLICTABAAETCHA
Hag Bomo#t. HB. rony0hie HeMHOrOYKC/NEHHBlE, OAHHOUHHE, Ha IOHH-
kawomux usi. (puc. I1. 14).

B osepax pacTyT NpeHMyIleCcTBeHIIO HA NecYdHOM JAlie A0 TYGHHH
1,5—2 M, muorga ray6xke, Ha Gosbwux rayGHHax ToJbKO BereTu-
pyior,

B HeKOTOPHX BOAGEMAX H B PeKaX BCTPeYaloTCH, YacTo OOUABHO,
XapoBHie BOAOPOCAH H MXH.

'napodurm, naasatonHe Ha HOBEPXHOCTH BOAN
(cBofomio naasaouine H ¢ RAABAIOIGHMH JAHCTbEIMH )

Kpynuo.ucTunle miasaiiiye pacTeHus

Kysuninkn — sugpi pona Nymphoea {(ceM. KysmuaxoBble — Nym-
phaeacene). Mu. KpynHue ¢ ropusoHTAaNbHBIM UAH TPAMBIM C OCTal-
KaMH Ypli. cnaBIlHX JI., kpul. JI. noABoAHbe H naaBaiomIne, coGpaHb!
B NPHKOPHEBYIO poserky. [loaBogHme 1. B He(oJbIIOM YHCJE, Ha KO-
POTKHX 4plll., TOHKHe, MNpPo3paiyHHe, BoauucTee. [liapaocwne — na
OJAHHHHX KPYTIHX 4plI., KPyNHbLIE, OKPYr/i0-0Ba/JbHLIE, TOACTHE, CBEpP-
Xy Temiuo-3e/ieHBle, cHH3y Goableft yacTbio KpacHosarne. lIB. Geable
Ha JJKHHEIX KPY[JHX LBETOHOCAX, NJAB4I0T HA MOBEPXIIOCTH BOJAHL.
ITaoms noxpHTH pybGllaMu ONaBMIHX THIUHHOK, IPH CO3PEBAHHH OIY-
CKalwTCcA NOA BOAY Ha BUHTOOOpA3HO CKDPYYHBAIOMIMXCA UBETOHOCAX;
VII—VIIL

Kyemuaka Genas — Nymphaea alba L. JI. oyeds xpynume (10—
30 cM B nmonepewHHKe) CepAUEBHAHO-0BANLHHEE, XHJAKH HX Jonacrei
pacxoasunecs. LlB. cnafoapoMaTHHe, O4€Kb KPYINHLIR, OCHOBAHHE LB,
xpyraoe. Iln, mapooﬁ asgpie {puc. II. 15),

K. anctolenas — candzdl:z J. Presl. JI, ouens XpynHue (12—
30 cM B monepeusnke), OKPYrJI0-OBAMbHEE; KHJKH HX JonacTel Ayro-
obpasHo cxoasmHecs. LIB. nouru Ges 3amaxa, KpyRHHe, OCHOBaHHE UX
ReTHpexyroabHoe, [a. afinesnaHue,
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Pac. I1.13. [loaywnuk ozepiuiit {[fsoeles lacustris L.}
I —ofmpii ama, @ — ciopanrid, 6 — makpocnopa.

tﬁ

PactyT B HeGonbiuux o3epax, 3aiuBax GOAbIIHX o3P H BOAOXpa-
L

HHJAHW, CTapHUaX, NPOTOKAX H pPeYHKax ¢ THXHM TCYCHHEM, 3aBOIAX
PeK, NPEeHMYIUICCTBCHHO HA HIHCTHIX ROHHBIX QTJAOKEHHAX 'A0 I‘JIYGPIH
2—2,5 M, penko raybxke. XapakTepHH /s NoiMcHHHX osep. O6pa-
3YIOT oueHb GOAbIIHE 3apOCiH ¢ NJOTHRM NOKPHTHEM NOBEPXHOCTH

BOJH NAABAICIIHMH JHCThAMH.
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& Puc. TL14. Jlobenun Hoprmanna (Lobelia dortmanng L.},

Puc. TL15. Kybwineka,

! — qucrtoGepan (NympRaea candida [f. Presty,
2 — Geaast (N, aléa L.).

Puc. 116, Ky6uimka.

! — mentan (Nuphar latee (L.} Smfth), 2 — wanan (M. pumila
(Timtan. ) O (2.

Ky6nimku — saet poga Nuphar (ceMm. KyBwnnkossie — Nympha-
eaceae). K. xearas— N, lutea (L.) Smith. Mn. Kpynnoe pacrenue c
TOACTHIM, MACHCTHIM, TOKPHTHM PyOIlaMH OT ONaBIMHX JIHCTHEB, Y4CTO
Cliibii0 Pa3BEeTBNEHHBIM KPIM, H TOACTHMH MACHCTRIMH ANHHHBIMH KEp.
JI. B npuRopHeBOi po3eTke, NOABCARNWE M NAaBaiomue. Huxuue noa-
BOANBIE J1. MHOTOUMCJIEHHHE HA CPABHUTEJNBHO KOPOTKHX YpIL., NOJAY-
npospautibie, TOHKHE C BOAHHCTHIMH KpasiMH. Bepxune nxapaiomne 1.
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Ha ANHHHLIX, TOACTHX, KBepXy TPeXIPaHHEIX YPIIL, KPYMHHE ¢ cepaue-
BUAHO-0BaJIbHOI, BBePXy 3aKpYIJeHHOM, B OCHOBaHHH rayboke Haj-
pestoli nuoTHO#, mouTH KoOXKHCcTOR senenofi nuacTHHKoM. Lle. Ha JATHH-
HbIX, KPYTJARIX, TOJCTHIX LBETOHOCAX KPYMHHE, OXMHOUHBIE, TEMHO-
RENTHE ¢ MACHCTHMH JOJSMK, HEBHCOKO NOJHHMAIOTCA HAA BOROMN.
[In. npAMble TiIalKHe, BBEPXY Y3KHE, KHH3Y DACIIHpEHHHe, 3eleHbie
(puc. I1. 16).

K. manags— N, pumlla (Timm) DC. Oranuaerca oT K. xextoft
MEUbUIHMH PasMeDaMB BCEr0 PACTEHHHA, TOHKHMH H OJOCKHMH upul.
Jl., TCHKHM KODOTKHM KpILI. H HeGOJLIIHMH CHH3Y ONYIIEHHLIMH MJA-
crukaMu & Ila, y . Manoft cormyr BOok; VI—IX (puc. I1.16).

a

Puc. T1.17. Paect naasaomei (Polamogefon Pue. ILIB. Topen aemHoBosHbIk
natans L.). (Polygonum alrftep ibium f. aguaitcus

Pacrer B osepax, crapuuax, peuxax H pyubfix €O chabuM Teue-
HIieM, 32BOAAX, NpyAax, NPeHMYIIECTBEHHO 1 WJANCTHIX HOHHEIX OTJO-
XKeHuAx A0 ray6uns 1,5—2 M.

K. xenras uacro ofpasyer ouenb GosvliHe 3apocni. Ocobeuilo
XapaKkTepHH AAA NOAMEHHHX o3ep.

Precr nnapaiomufi — Potamogeton natans L. (cem, PrectoBrie —
Potamogetonaceae). Kpynuufl MA., XpIi. AJHHHOE NOJ3YYee, KPENKOE,
CHABHO BETBHCTCE, OCEHbIO ¢ KnyOHeoOpasHO YTO/MIIEHHHMH MeXJ0Y3-
augmMu, CT, TOACTHeE, MPOCTHE HIH keepxy chaalopersucrhe, [Toasor-
HHE J. MAJOUHCJAEHHBHIE, NOAYHHAHHIPHIECKHE, TOJCTOBAaTHE, Hepe-
mrooGpasnbie Ges aucToBoft MiaacTHHkH. Flnasalomtue M. Ha ATHHHHX
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yepelKaX, JOBOMBHO KPYNUHE, 3eleHHe HAY uaile KOPHYHEBaTHe, KO-
KHCTHE, 3JVIHNTHYECKHE WAH NPOAOATOBATHE, ¥ OCHOBAHUA OKPYIJkLie
uan cnabo cepauepuprsie. CuB. MHOTOIBETKOBHE, LHJIMHIPHYECKHE,
rycriie, Gojibllefi 9acTplo KOPHUHEBATHE lla HBETCHOCAX, BO BpeMd
uBeTeHHs noAuuMawtcs Hax BoAoft; VI—VIIL {puc. I1. 17).

Pacrer B Ke6oNbLINX 03epax, 3aiAHBax OoJbILIRX O3€p M BOAOXpA-
HHu ML, CTaplUIaX, pevkax H pYYbax CO cnabbimM TENEHHEM, NPCHMY-
[MECTBEHHO HA RJIHCTBIX AOHHBEIX OTJAOXKEHHAX A0 FaAybuan 2—2,0 M,
peaxo raybxe.

Fopen semuoBoaunit — Polygonum amphibium L. (cem. I'peunm-
e — Polygonaceae). To Xe, yTo u soasHaa rpeunxa, Boanas sxo-
aorudeckas ¢opma — f. aqualicus Leyss. KpyuHnfi MH. ¢ mo.JI3yqHM
OXHHHHM, BeTRHCTHM Kpm. CT. npaAMoi, npoero#, pexe chafio serbi-
mufica, B BepXief YACTH NNABAET, HA MENKHX MECTAX B Yy3/1aX YKO-
persiercs. JI. nnapaomiHe, Ha THHHBIX Yepellkax, YANHHEHHO-TPEY-
roJLHbIE, TAaaKke, 3esieHble, TOACTOBATHe, LEAbHOKPAHHHE, HA KOHIE
TYNLle, Y OCHOBEHHS 3aKpyIJeHHHEe WIH CJerka cepAneBHinnie. Lls.
ME/IKHE, pO3OBLIE, B IVIOTHBIX KOJOCOBHAHHX CIP. BOSBHUHIAIOTCH )&l
Bojof; CR/I Ao ocenn (pHc. I1. 18),

B pasuoro THma BOApDEMAaXx, 3aBOAAX pek A0 rayOuuel 1—2 M
raydxe. Hepeako ofpasyer ouenn Goawluue 3apOCyH. SIBASeTCs MHO-
HepoM zapacranud, [lpuy oOmeneHHH W BHICHXAHHH J3eT Ha3eMHYK
hopmy ¢ nPpAMOCTOAYHM cTefmeM H weplaBuMH AxcTLAME (f. terre-
stre Leyss.),

MesKOAHCTHEE NJAaBAIOMIHE PACTEHHA

CaapBHHHS RAaBalowan — Salvinia natans (L.) All. (cem. Canp-
BHHHeBRe — Safviniaceae). Onr. HebHoabmoe ceofoxano Naasalollee
HAa NOBEPXHOCTH BOAH, CHOPOBOE P. ¢ TOHKHM PA3BETBASHHLM TCOPH-
3onTanbHLiM crebaem Oe3 xp. IloxposHbie A. pacceueHH HA HHTEBHI-
HEle 1018 (C BOJIOCKAMH), COYCKAKTCA OT cTe6MA BHH3 H 11aNOMHHAIOT
kopewkd. [lnamajomue . ¢ oBajabHOR, 3eseHOR, cBepxy Oopozas-
yaTofi, CHH3Y TIycTO BOJOCHCTOH (¢ OYpHIMH BOJAOCKAMH) 1aa-
CTHHXOR CHAAT no JABa B ysaax creban. Cnopokapmud no 4—8
Ha HOXKAaX HaXO#ATCA Yy OCHOBaHHR® NOABOAHHX Ja.; VIII—IX
(puc. [T, 19).

Pacrer B He6onbIIKX O03¢pax, 3andBax GoJbLLIKX 03ep H BOjOXpa-
HHJHIIL, CTAPHNAX, 3aBOAAX peK NpeHMYIiecTBeHHO y Gepera u cpeaH
sapocnefi BHcoOKHX pactenuii. [Ipn GoObIIOM CKOTJIEHHH OUeHb NAOTHO
NOKPLHBaeT NMOBEPXHOCTb BOAW. XOpOWIQO PA3BHBAETCHA & TEAJHIX BOAAX.
Pacnpocrpanena B 10KHHX pafloHax.

Psckid — BHAH poaa Lemna ¥ MHOTOKOPEHRHK -— Spirodela (ceM.
Psackostie — Lemnaceae). Mu., ManennKue p., CBOGOAMO N1aBaIOIHE
Ha MOBCPXHOCTH BOAB, COCTOAT H3 OKPYTALIX HAH OKpYIJO-afilleBHA-
HEIX, CBEpXy SesleHBIX, CHH3Y 6enecoBarTo-3eieHHX, TOJCTOBATHIX Ma-
JIEHbKHX MAACTHHOK — AHCTEHOB BHAOH3MEHEHHHX Oe3MHCTHHX cTeb-
JeH, HeCYMIHX BHH3 CNYCKAWMHACH OOWE MAH HECKOALKO GeJBIX Mpo3-
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pPauHHX BOAWHIX KopemxoB. LIBeTyr peako. Pasmuoxalorcs heaennem
(pmc. I1. 20).

P. maneHbkas — Lemna minor L. TINacTHHKH sANMNTHYecKHE M
ofpatHosilleRHANNE, LeAbHOKPafiiHe, CBepXy chaGoBHNYKALIE H.H
C/IeTKa XWJIEBATHE ¢ BLIAAIOMHUMCA IIHNHKOM, 3eJeHble, CHH3Y TNJ0-
CKHe, XeXTOBaTO- HAH OeloBaTo-3e/ieHHe, 00pasyioT O6BIYHO IpynNns!
H3 3—6 naacTHHOK. BoAHEA KOpeWOK ONHH.

P. ropbaras—L. gibba L. [lnacruuky oxpyrao- uam obpaTHo-
AHUECBHANEE, CBEPXY CnAaGOKH/IEBATHIE ¢ OUeHb HE3HAYHTEALHEIM LIN-
TTHKOM UMH Oes Hero, MJIOCKHe, CHU3Y Iapoo6pasHO-BHIYKAME, ¢ OX-
HHM BOOHHM KODEIIKOM.

Puc, 119, Caaesnuna nizsapman (Scivinia
natans {L.) Afl)}.

MHorokopeHUK  OOLIKHOBeHHMHA — Spirodela  polyrrhiza (L.)
Schieid. ITnacTHRKH oKpyTILle HIH ob6parHoAfleBRANbIe, LEALHOKpall-
HHe, TOACTOBATBLIE, NAOCKHE, CBEPXY 3ejeHble, CHH3Y KpacHoBaTto-duo-
JeTOBEE € HYYKOM BOAHHX KOpemkoB, OOpasyloT rpynnst B YHCIC
3—D5 NNACTHHOK.

PacTtyr B HeGoaBIIHX HJAHCTHIX 03epax, 3ajHBax OoJbIIHX 03ep H
BOJOXDAHUAHI, CTAPHIAX, DeYKax M pydbAX ¢ THXHM TeUeHHEM, B
nOAMEHHBX o3epax, NpyfaX, KaHaBaX, NMPedMyllecTBeHHO Yy Oeperos
H Cpexm 3apociefi BHCOKHX pacreHufi. I[Ipu GoJbmoM CKONJAEHHH
MOCYT LEeJHKOM NOKPHTb NOBEPXHOCT> BOAH. JIerko BhIHOCATCH Te-
UeHHEM.

Boroxpac obuiknosenuuft — Hydrocharis morsus-ranae L. (cem.
Boaokpacoene — Hydrocharitaceae), Mu. CT. niapaiomuM y nobepx-
HOCTH BOZb, WHYPOBHAHLIA ¢ CHIBLHO PA3BHTHIMH NoOeramu, B ysiax
# € PO3CTKAMH J. H ¢ NYUKAMH AJHHHLIX MACHCTHX 0€J0BATO-3€NEHO-
BaTHX BOAHEIX Kp. Kp. HHOra Ha MEJNKHX MeCTaxX HHXHHUMH KOHLAMH
GLIBAlOT norpyxeHel B WA, JI. n/AaBalollHe Ha ANHHHBIX depeLIKax,
nebosbline, 3ejedble, OKPYraLe, UENbHOKpaAHHE, ¢ CepANEeBHAHBIMH
OCHOBaHHAMH. LIB. JOBONBHO Kpynuue, Gesble HeXHHE Ha IBETOHOCAX
Bhcrapasores Hag sopof; VII—VIII (puc. I1. 21).
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Ocenblo Ha KORIax crebnefi o6pasylored 3EMYIOLIHE NOYKH, ollaga-
JolHe Ha AHO Bogoema., BecHOA H3 HHX PA3BUBAIOTCA MONOALE pa-
CTEHHA.

Pacrer B MeAKOBOAHHX BOAOEMAX K 3aJIHBAX, MPYyIaxX, Peykax co
cnabuM TeueHHEM, ¥ Geperos B CpeiH 3apocaell BHICOKHX pacTteHHi.
O6pasyer GoJblilne CKONNEHHA H JHCTbAMH OYeHb IJIOTHO NOKPHIBAET
NOBEPXHOCTE BOAH.

Puc. T1.20. MuoroxopedHHK oOLIKHOBEH-
uufi(Spirodela polyrrhiza (L.) Schleid)
(1); psicka manenekan (Lemnag minor
L (2); p.copSaraa (L. gibba L} (3).

Pac. I1.21. Boaokpac o6HKHOBEHANI
(Hydrocharis morsus-ratae L.).

PasHoancTanie naasaioliye pacTerHsn
C NIABAKMIHMHE H NMIOABOAHBEIMH JHCThAMH

Precr Tpasanoit — Polamogeton gramineus L., 70 XKe, 4T0 H pAecT
pasuonucTHrRf — P, heferopylius Schreb. (cem. Ppecronwe — Pota-
mogelonaceae). Mu. JloBoAbHO KpynHoe p. ¢ TOHKHM NOA3YYHM H
BUALYATO-BeTBAMMMeA Kpiul. CT. TOHKHE, KBEpXY CHALHO BCTRHCTHIE.
JI. nogsoaHbie B naasawomue. IlogBoAHbie J. MHOTOYHCACHHBIE, TOH-
KHE, RPO3payvHHe, CBETA0-3eJIeHble, JaHUETOBRAHLIe UM JAHHEHHO-TaH-
UEeTOBRAHBIE, NJICCKHE HAH MeN06UATOCACMKEHHBIE H CepIOBHANOH30-
rdytie, Ilnasawiine A, Ha YpIlL, 3eleHHE, HJJIHNTHYCCKHE, TOHKOKO-
JKHCTHE, TPH OCHOBAHHH NOMTH okpyraue. HHorza ouu orcyrcisyiorl.
CouseTHa MHOTONBETKOBHE, NJOTHLIE 3eJieHBle HA JIHHHBIX, KBepXYy
YTOAIEHHBIX IBETOHOCAX, BO BpeMsd LBETEHHA NCAKHMAIOTCA HAjA BO-
aofr, VI (puc. I1. 22).

Pacrer B ozepax no raybunst 1-—1,5 M, peako rayoxe. Ilpn obme-
JAEHHH W BHCHIXaHHU NpHOpexXHft BOROEMOB JaeT HA3EMHYIO (GOPMY, ¥
KOTOPON MMEIOTCH TOJNBKO KOXKHCTHE JI. (MOABOAHHE MOYTH HE COXpa-
HAIOTCA), PACIAcTAHHEE O NOPEPXHOCTH Baaskuoro rpyara (f. fer-
restris Fr.). Ha ray6okux mecrax Bcrpeuaerca B dopue (f. gramini-
folius Fr.) ToapKo ¢ NOABOAHEIMH JIHCTBAMH.
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Puc. 11.22. Paecr Tpapanoft (Polamogeton gramineus L).
& — BoAnan gopma, 7 — nasennaa dopma.

IlaaealoiHe pacTeHHS ¢ MACHCTHMH BO3BBIIAIOLUIHMUCH
Hal BOJOR JAHCTLAMH

Tesopes oOuKkHOBeHHHH — Stratiotes aloides L. {cem. Bopokpa-
coBbe — Hydrocharitaceae), Mu, KpynHoe p., B Tennoe speMs roia
BO BpeMsi HBETEHHA IJIaBaeT Y NOBEPXHOCTH BOAH € TOPHAMIHMH Haj
Heil JI., B XOJOjHOE — MOrpyXaeTca B Boay. Kpuil. ropusoHraabhoe ¢
JNHHHHMH nOGeraMH H CBHCAOWIHMH B BOAY CBETAHMH IIHYDOBHI-
HEIMH Kp.; HA MENKHX MECTAX'H (CEHbIO KP. MOTYT OHTH NOIPYXKeHbl
B ua. CT. ykopoueHHHH, TodcTuill, MacucTuil, JI. B GoablinHeTBe Cay-
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yaeB y3KHe, BBEPX TOpUdIiMe, YAJHHEHHHe, BOTHYTHE H cabjaeBuiHO-
H30THYTHE, cofpadbl B BOPOHKOBHAHYIO PO3ETKY, TeMHO-3eJeHbie, Ke-
CTKHE, JIOMKHE, MACHCTHIE, N0 CpefHel XUAKe CHA3Y H IO KpasMm
¢ BBEPX HanpaBJAeHHHMH 3yOmaMu ¢ Ko-
JIouKaMM, pexymue. LIB. aoeosabRO
KpyndaHe Oejiple, OQUEHB HeMNHHE, Ha
CIMIIOCHYTHX [BH. BHCTABAAIOTCH HaJ
eopoit; VII—VIII (puc. I1.23).

Pacter B HeGonbmAX o03epax, 3aiH-
BaX OOJbIIHX O03eP H BOAOXPAHHJAHLY,
CTApHLAX, MOHMEHHHX 03epax, peuKax ¢
THXHM TeuenHeM. [IpeanounTaer Heray-
6okue uwanctTHe osepa. MoxeT npouspa-
c¢rath Ha raybunax po 2—3 M B nocro-
AHHO NOrpyxeHHoM cocrosuuy, Hepeako
ofpasyer 3apocid, NOKPHBAIOUHE BO-
HoeM LeIIKOM.

Prc. [1.23. Tenopes ofukHoserunl (Siratiofes
aloldes L.).

Texodpuria

HapBoausle pacTeHHsl ¢ G€3NHCTHEIM
HJH TOYTH Ge3JIHCTHRIM cTebeM

Xbom_peunoit — Equisetum fluviatile L. (cem. Xpomesne — Equ-
isefaceae). Mu. Hepricokoe cnopoBoe p. ¢ HOBOABLHO TOJCTHIM JKENTO-
BATHM HAH YepHO-OYDHM MAaTOBHM HIH cAaloJOCHAIIHMCH CHABHO-
BETBHCTHM Kpul. Cr. DpsAMOCTOSYHE HJIM NoO3AHee BBEPXY B pasHof
CTENEHH BETBHUCTHE, ¢ IUHPOKOH CPefHHNON MOAOCTHIO, WIEHHCTHE,
CepoBaTO-3eJIeHEe, CReTAbe, ¢ IMIAJKHMH NJOCKMME pebpaMu, ¥ cou-
NeHeHHH crebad HaxofATCH chasiHHHe Mexay co0oH 3y6us — BHZO-
HSMEHeHHHIE JIHCThA, BHH3Y UepHHE HJIH KpacHOBaTHe, KBepxy — Gie-
AH¥O-3e/eHHE, OXBATHBaKILIHe cTeGesb M NpHKaTHe K HeMmy. Cmopo-
HOCHBIE Koaoc (cTpoGHA) Ha KoHUe crelJas, sAUeBHAHHA HWAH OBAJb-
Hu#; cnopu VI—VII (puc. I1. 24).

Pacrer y Geperos BOJ0EMOB, Ha HIHCTHX, HECYaHACTHX H KaMEHH-
CTBIX AOHAHX OTAOXKeHHAX mo rayfuue 0,75 M, peako raybxe. Obpa-
3yer odenb Gosbllide H CYCTHE 3ApPOCHH.

Kaunim osepuu#t — Scirpus lacustris L. (cem. Ocoxobtie — Cype-
raceae). Mu. Kpynroe BHCOKOE P. ¢ NIOA3YYHM TOJCTHIM 4€DHO-OYPHM
KpILl, ¢ MHOrOYHCICHHHMHE TIYCTHIMH H JANHHALHIMH Kp. CT. npsaMbe,
raafkue, GeaqHcTHHE (HHOTAa OHBAIOT NOABOJHEE HENOATO COXpa-
HAIOWIHeCs J.), AGBOJABLHO YHPYTHe, rYycTO TeMHO-3eJeHHe, NPH OCHO-
BaHHH ofeTH GypoBaTHMH, OYPHIMH HJH KpacHo-OyphiMH Baaragu-
WAaMK, 9aCcTO NMONYpaspymeHHHMH, ConpeTHe pacnoNoiXKeHO HA Bep-
XyUIKe cTe6as, PACKHAMCTO® HJIH CXKAaToe, NPH OCHOBAHHH C TPHUBET-
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HEIMA JHCTbAMH. KOJOCKH MeJiKHe, NpPOAOJTOBATO-fiLEBUAHBIE, 340-
CTpeHdLie, KpacHosato-6yphe. Kosockosrle deiliyn 6e3 GopoAaBouek;
VI—VIHl (puc. II1. 25).

Pacrer y Geperon osep, BojoXpakdAnLl, peK, Ha GoJoTax A0 IaY-
Gl 1,5—2 M, peaxko raybxe H Ha BAaxHHX Geperax. OGpaayer
ouenn GoJBHIAE 3aPOCIR.

Bonotauua Gonornag — Eleocharis palustris (L.) R. Br. (cem.
Ocokosne — Cyperaceae). Mu, Kpm. nonsyuee. Cr. ToHkHe mpamue
HEBBICOKHE, OHHOYHO MK HeGOJBIIHME NYUKAMH BRepX TOPYALLHE, Ges-

Puc. I1.24. Xeom, peunoit (Equisefumn fluviatile L.),
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(Eleocharls

paiusiris (L) R. Br.).

I1.26. Boaorhana

GostoTHAR

Pic,

Puc. [1.25. Kaunw osephuit (Scirpus lacustris L.).



ABCTHHIE, He BETBHCTHE, 3e€JIeHHE HJH CH30-3eleHHe, CaAaGoNoCHSAINHR-
ecqa, GoposggaThie WAM MOYTH TIafKHe ¢ NYPOYPHLEIM OCHOBalKeM,
Kosiocku Ha Bepxylike cTe6is MateHbKHE, LUIMHAPHYECKHe HAH ffi-
UeBHAHO-UMIHHADHYECKHe, TeMHO-6yprie; VI—VIII (puc. I1. 26).

Pacter y Geperos BoJOEMOB Ha MeJKHX MecTax Ao rayoun 0,5 m,
HHOTAA W Bhuue, IIpeAnouHTaeT HAHCTO-NECYAHBIE U WIKCTO-TVIHIIHCTHE
JOHHHE OTJNOMKeHHS.

KpynnonucTHHe # MHPOKOJHCTHBE HAJABOLAHHE PACTCHHA

Yacryxa nogopomxuuxonana — Alisma plantago-aquatica L. (cew,
Uacryxornle — Alismataceae). Mu, JIoBONBHG KPYRHOE p. ¢ TOJNCTHIM
KopoTkHM Kpul. Crt. npsamofi, Ge3UCTHLIN, NMAHHADHYECKMH HJH He-
ACHOTPeXrpanuul, rIagKkui, #a BceM NPOTAKEHHH MM TOJHKO B BEPX-
relt wactn Noabifi, BHH3Y YTOMUEHHbH. JI. mogBoinme (HHOTAA HX
HeT) H BO3JAyIIHWE, NpHKopPHeBHe, [ToaBoAHLIe J. AEHTOBHAHHE, TOi-
Kue. BosgyilHbie 1. Ha AAMHHBIX YplL, AJUHHEIE OAACTHHKH, OKpYr-

"

Pue. T1.27. Yazetyxa nopopox- Pue. T1.28. Crpenoanct rtc;rfenonacr-
o

uuii {(Sagittaria cagittifolia L.).

HHKOE2A
(Alisma plantago-aguatica L.).

JBE HJIA 3JJHITHYECKHE, CBEPXY TYCK/Lle, MATOBHIE, C CEPOBATHIM OT-
TEHKOM, B OCHOBAHHH CEPALEBHAHLIE HIH 3aKPYIJIEHHBE ¢ BAABJCHHL-
MH, KpOMe cpeinei, NMpoJo/bEHMH XuAKkaMH. CoOlBeTHe HAa KOHLE CT.
nNHpaMHAajbHOe, BHe A. LlB. MeAkWe, MHOTOYHC/JEHHHE pO30OBATHE.
Ia. pacnonoxenn Kosbuom; VI—VIIE (pue. T1. 27),

CTpenosuet  cTpesosIHCTHRIA — Sagitiaria sagittifolia L. (cem.
Yactyxosue — Alismataceae). Mu. HeBHCOKO® P. ¢ MOYKOBATEIMH KD.
H AJMHHHMH WHYPOBHAHBME MOGEraMH, Ha KOTOPHX OCEHbI0 PA3BHBA-
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I0TCA KAYOHeBHAWLIE 3uMyollHe noukd. Cr. npocToit, OesnucTubii,
IMajKull, HeCKOJLKO YTOAUWEHHBIA, TpexrpanHHi. JI. npuKopHeBHe, He-
OAHMOPOAHEIE, BOAYLINHE HA JAAHNHHX YepellKaX €O CTPEAOBHAIIO-
TPeYro.bHON MAACTHEKOA M PACXOAAIIMMUCH JOMACTHMH, H3 KOTOpPHIX
HHKHHE Kopoue BepxyweuHofl. [lyaBaiotine A, — DAHHHOYEPEIIKOBEIC
¢ aaunetnofl naactHukofl. [ToaBoxHEIE /1. cHAAYME, AHBEHHBIE, TynblE,
fipo3pausinie ¢ MapaafenbHHME XKEAKaMH. Yacto noaBogubie H naa-
BawILKC J. oTcyTcTBYioT. Cup, Bersuctoe. Llp. Geanle, nefonumue ¢
TeMIIO-DHONETOBLIM OCHOBaKHeM H (GHONETOBHIMA THuBEHKaMu, [1a. B
KPYNHBX WapoBHAHKX ronopkax; VI—VIII {puc. I1. 28).

C. tpuanctunifi — S. frifolia L. Mu. Oraudaerca or npeabaywiero
BHIA TeM, 4TO Y BOZAYIIHLX J. HHIKHHE JONAacTH MHOrO JJIHHHEE Bep-
xyweunol. THHHHEKH KeaThHe,

Hactyxa H CTPEJOJHCTHl PACTYT HA BAAMHHX 0Oeperax W B BoZe Y
Hepera HeDOJBINHX 3apacTaloUHX 03€p, 3aMUBAX GONBLINX 03ep H BO-
JOXpaHHJIHI, CTapHl, NOAMEHHHX O3ep, ﬂequ' pyubes, saBojefi pex
Ao ray6urm 0,3-—0,5 M, peaxo rayGxke. Y. mogopoxxHukoBas HHoraa
obpasyer 60ABUIAE W IYCThie 3apoCau.

Y3KOMUCTHRIE HAABOAHLE TPAaEW C JEHTOBHAHBIMH
Y JHHEHHO-MANHETHHMN JHCTLAMH

Poroset — euam posa Typha (cem. Porosoeme — Tuphaceae). Mn.
Kpyniuele, BLCOKHe P. ¢ TOACTHIM NOJ3YYHMM KpPUl., ¢ MHOTOYHCJICHHK-
M Kp. Cr. npsAMHe, KpelkHe UWANHHADHYECKHE C HECKOJNbKUMH 1. JI.
B GOJIBIIOM YHCHAE OTXOQAT OT GCHOBAHHA CT., PEMHCBHAHHE, AJTHIHLIE,
sefieHble, K OCHOBaHHIO HECKOJbKO XeJoOGuaTHe, B OCTanAbHOff 4acTH
ILIOCKHE, WHOTAa HeMHoro 3akpyuyeHHbie. CoLBeTHA KPylHHe, JJIMHHO
HMAHHDHYEeCKHe, B BEepPXHeH UacTH TOHKHE ¢ MYXCKHMHM LB., nocne
nBereHns GHCTPO ONAKAIOIIMMHE, B HHXKHeNl 9aCTH YTOJIICHHHE C MeH-
CKIM IB., GapxaTHCTue, moc/e OTIBETAHHA ¢ A0AT0 COXPaHAIMMHMHCH
naonamu (puc, IT. 29).

Poros yskoamcrnmit — Typha angustifolia L. J1. yakoauuefinne c
ROAOrQ 3a0cTpeHHoll Bepxywikod (4—6 u no 10 mm mup.}. Cousers
KOpPHYHEBHE, }KeHCKHe H MYKCKHE COLBETHA OTAeNeHsl APYr OT Apyra
HeGonpuM npomexyrxoM; VI—VIIL

P. ummpokonuctuniti — T, lafifolta L. JI. Gonee mmpoxde, uem Yy
UpeALAYIEro BUAA, WHPOKONMHHeHRbe (A0 20 MM wHp.), c Gojiee KPyTO
saocTpeHHofi Bepxywko#. CouBeTHS TOJACTHE, MOUYTH YEPHOTO HBETa;
JKelCKHe H MYXKCKHe COluBeTHs conpukacaiores; VI—VIL

Pacrer y OeperoB o3ep, BOAOXPAHHJIHII, CTapHIl, B 3aBOASX peK,
KaHaRax, Kappepax, Ha GoxoraX M GONIOTHCTHX OeperaXx pek, aafona-
YHBAIOUHXCS BOAOEMAaX, Ha claBHHAaX Ao rAy6nuu 1,5—2 M, nxoraa
ray6Ge. O6pasyOT KPyIHHE 3apOCH.

ExeronoBHHKH — BEAH pofa Sparganium (ceM. ExerolosHHKO-
BHE — Sparganiaceae). ExeroscBHHK npsiMolt — Sparganium erec-
tum L., To Xe, 4TO e. BeTBHCTH — Sparganium ramosum Huds. Ma.
HoBoabHo KpymHoe p. ¢ noasyuhm kpmi. CT. mpsaMHe, KPenkKHe, B CO-
HBETHH BETBHCTHE. JI. TpeXrpaHHbie, oCTPhe, AMBHHHE, MEYeBHINHE,
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TYCTO-3€NeHHe, TYCKNbE, AOBOABHO KpENKHe, CHHZY ¢ KPHJIATHM KH-
JIEM H BOPHYTHMH rpanaMu. Couperde kpyneoe, paasersienoe. s
MEJIKHe, cCOGpaHH B IIAPOBHEHHE I'OJOBKH, CHIAT HA BETKAX COHBETHS;
VII—VIIT (pxuc. I1. 30).

Pacter y Geperos osep # BOXOXpaHHIHNI, CTADHL, NOAMEHHHX 03ep,
8aBojefi, pek, NPYACB, HA CHPHX JAyrax, GOJOTaX y BOAH H B BOAE
Ha HeGosiblIEX rayGaHax #o 0,75 M, peaxo ray6xe.

Pue. T1.30. ExeroxorpHk

npaMoft
{(Sparganiam erectum L.).

Mo i5 Pac, 1129, Poros muapoxonweraut (Typha latifolla L.)

E. npocrot — §. simplex Huds, Mu. P. HeBuicokoe ¢ monsyssM
kpu. Cr. npsMHe, NpOCcTHe, ZOBONLHO KPENKMe, HHOTAa BBepXy mJaa-
paomue. JI. peMHeBRAHNE, TYROTPEXTPAHHEE, CHU3Y 6es MPOXOJIBHOIO
KHJfl, MATKHE, CBET/O-3eJIeHHe, HHXHEe OOMYHO miaBawomHe. Couse-
THe MPOCTOE, He BETBHCTOE, UBETKH MENEHE, Co6PAHH B IApOBHAHHE
ronopkn; VII-IX,

Pacrer B Tex Xe MeCrax, ur0 K NpeAHAYIMEHA BHA, HO Ha rayOHHAX
Ao 0,5 M, peako ray6xe. Boaplume sapocan ofpaayer peko.
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Puc. I1.3]. Cycak soHTHY-
nufi (Butormus umbellatus
L)

Pic, 11,32, Anp, spumtit Ko)penb (Acorus calamus
L.).

Cycax sontuynufi — Bulomus umbellatus L. (cem. CycakoBrie —
Butomaceae). Mu, JIoBOABHC KpymHOE P. ¢ TOJACTHM MACHCTHM Kpil.
Cr. 6e3NiacTHe, XKpenKue, UUJNHAPHYECKHe, raaaxmue, AjuHHee . JI.
BCe NPHKOpPHEBLE, NPAMOCTOAYHE, HPH OCHOBAHMA TpeXrpaHHEE, XKe-
AoGuathle, KBepXy NHHeHHHe, COLBETRE HA BEPXYIIKE CT. 3OHTHKOBHA-
Hoe. 118, posoBue; VI—VII (puc. I1, 31).

Pacretr B Bojle H Ha BJaXHHX Geperax HeGOJLUIMX 03ep, 3ANHBAX
GOJIbLIMX O3ep H BOAOXPAHHJHMLI, CTAPHIAX, 3aBOANX pex, NoAmeniuwx
osepax a0 rayburn 0,5—0,7 M, penxo rayGixe.
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Anp. Upnuit xopens — Acorus calamus L.(ceM. ApoHHHKOBBIE -—
Araceae} MH. KpynHoe HEBBLICOKOE P. ¢ TOJCTHIM MOJ3YUHM, CHABHO
(a3BeTBAEHHBIM KPUlL. C AOBOJBHO TOJICTHIMH KOpHeBHIMH Moukamil. CT.
€ XeJoOKOM €O CTOPOHBI COLBETHS H OCTPHIM peSpOM € OPOTHBONO-
JoxHoR croponu. JI. Hauuusle, durefiiue, MEUeBHAHBIE. Couserne no-

Puc. 11.33. PasaruAne BHAM 0cok (Carex).
I —octpas (C, acuta L), 2 — possnag (CéiaEuatr‘l.‘s Wahl.), 3— Gymeianvarag (C. rostraia
OkCR).

YaTOK LMIUHAPHYECKOe, K KOHLY HECKOJIBKO CYXKEHHOE, OTKAOHEeHHOoe.
Lig. senenoparo-xearsie; V—VI (puc. IL 32},
Pacrer ma Geperax BOJOeMOB H B BoAe Ha HeOOJbIUNA ryyGHHE.
Ocokn-—Buap pcia Carex {ceM. OcoxoBnie — Cyperaceae).
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Ocoka GyTtuabyatas — C. rostrata Stokes. Mu. Hepuicokoe ¢ mou-
3yYHM KopHeEBHIEM p. CT. NpAMHeE, TYNOTPeXTPaHHHE, INIAJIKAE, TOAb-
KO B COIBETHH IUCPOXOBATHE, YaCTO KOPoOYe JNHCTBEEB, ¢ GJECTHILHM
cepo-GypeIM WK KpacHoBaTO-6YPHIM OCHOBaHHeM. JI. cH3O-3eneHble,
ceepxy Geaecnle, ceryaThle, NJHHHO3AOCTPEHHHE, Xelofyarochoxen-
HBIC HJIM CBEPHYTHIE, HIH TACTHYHO TJIOCKHE, XeCTKORaThle, O KpafM
H CHH3Y N0 KHIO ImepoxopaThie. ConBeTHe NpsAMOCTONYEE, YAAKHEHHOE
H3 3—6 paceTaBNeHHHIX KOAOCKOB, H3 KOTOPBIX HHXHHE Ha KODOTKHX,
IPAMOCTOAMHX HAH CAa6ooTK/AOHeHHBIX HOXKax; V—VI (puc. I1. 33).

Pacrer Ha TPaBAHO-0COKOBHIX 00JI0Tax, OOJOTHCTHX AYyrax, CHpBIX
Geperax peuek, o3ep, B KaHaBax W Bojc y OeperoB Ao raybudu 0,5--
0,6 M, pexko rayOxe.

O. ocrpas — C. acuta L. Ma. KpynHoe, puxAoaepHoBuHHOE P., 06-
pasyomee Gosbinne noukd. Kpul. yxopouennoe, ayroofpasno moasy-
yee. CT. KpenkHe, OCTPOTPEXrpaHHbie No pelipaM CINLHGIIEPOXOBATHIEC
{3a3ybpennnie), mpaMble, HABEPXY HECKOJbKO COTHYThIE, TOHHKAIOHIHE,
y OCHOBaHRA OJiecTAl(He, KPacHO-GYphle HIH YepHO-NYpPNypHLIe, JMJIHH-
Hee HAH HeMHOro kopoue Ji. JI. I0oBOJLHO y3Kkue, AJIMHHEE, AByXLBeT-
Hbie ¢ HHXHe CTODOHBI CHM30BATHle HJIH CEPOBAThie, JOCHFLIHECH, C
BepxHell TeMHO-3€/IEHBIE, JXKECTKOBATHE C OCTPHM KHJIEM, MO KpasM
OCTPOMIepOXOBaThie (peXkyinHe) ¢ RJAMHEHOR TpexXrpanHofl BepXylIKoi.
Couserne yanuHeHHoe, pefikoBaToe H3 4—6 KONOCKOB, H3 KOTOPHIX
HHXHHHA Ha HOXKAaX, MHOTAa JJHHHBIX, OTKNOHEHHHE H.1H HNOHHKIIHE;
V—VI (puc. IT, 33).

Pacter Ha TpaBslio-0COKOBHIX £0J0Tax B BOAC M 113 CHPLX Oepe-
rax oaep, pek, pyubes, ocofeHHO JNecnHX, Ha neboapllux raybunax.

3nakn (cem. 3naxa — Poaceae)

TpocTuuk obukuoBeHELH, T. wxunlli — Phragmiles australis
(Cav.) Trin. ex Steud. (1o Xxe, urq P. communis Trin.). Mu. Kpyn-
o€ BRICOKOE p. € AJHHHHIM TOJCTHIM NOJI3YYHM CH/ILHOBETBUCTHM
KpII. ¢ NOA3EMHHMH U pexe Haf3eMHLIMH (CTONOHAMR) TnoGeraMu.
Cr. npaMule, OUEHb PENKO Jexauywe, NOJHE, TOACTHE, KPEMKHe I'aj-
KHe, JoRepXy obiucTBeHRHE. JI. cepo- HAHW CH30-3e/leHBle, HIHPOKKE,
JHHHEAHONAHIETHEIE, AJHHHO3A0CTPEHHbIE, TIIOCKHE, KEeCTKHE 10 KPafAM
OCTPOLIEPOXOBATHIE. ¥ OCHOBAHHA J. HMEETCH BAJIHK ¢ MECTKHMH, nps-
MBHIMHK BONOCKaMu. Merenka rycrasn, pexe pHXAad, KpynHas, NOHHKa-
0mas ¢ mWepoxoBaTHMH BeToWKamH. Kosocku teMio- u Sypo-prnone-
TOBGle, pexke XKeartoparnte; VII—X (puc. I1. 34).

Pacrer y GeperoB Ha CHPHX Geperax pasHoro THNZ Osep, BOJO-
ApaHHAHLL, pex, ua Gomotax, Ha CNRABHHAX g0 raAybuy 2-—-3 M u
rydme.

Tpoctanka oBcanuiesan — Scolochloa fesiucacea (Willd.) Link.
Mu. Kpynroe p. ¢ TONCTHM HOASYYHM Kpmi., 0GpasylouluM BEeTBHCTEHE
nmobern. Cr. npAMHe, NPoCThe, HHOTAZ BETBHCTHE, AOBOALHO TOJCTHIE,
cliérka lIepuiasHe, B HHKHAX Y3Jax ¢ Kopemkamu. JI. nunefiuble,
INHHHO3A0CTPEHHEIE, TAGIKAE ¢ OCTPOIISPOXOBATHMH KpagMH. Me-
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Puc. [1.34. Tpocruuk obuknoseHnnlit (Phragmites australis (Cav.) Trin. ex Steud.).

TEJAKA DHIXNas ¢ NPHKATHMH KBePXY BETBAMH, cepe{pucTto-benas,
noszfHee packuiHcrad, TeMreiomas; VI—VII (puc. I1. 35).

Pacrer na cupex Geperax u no npufpexnfM pasHoro THna BOAO-
€MO0B {0 rayGuHH oxoao 1 M H rayGixe,

Maunex 6oabumoli — Glyceria maxima (C. Hartm,) Holmb, Kpyn-
HHH BHCOE®A MH, ¢ ANHHHBIM NOJA3YYKM KDil. H MHOMOYHCNEHHHIMHE
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KOPHAMH ¢ MACCOfl MeAKHX Kopewikos, Cr. OpaMoil, A0BOABHO TOJCTHE
H Kpenxuf, cnerka cnocHyTHE, ryaakait. JI. cBetsio-senenne, AeHTO-
BHAHONXHEHNEE, IHPOKHE, MIOCKHE, HA BePXYHUIKE 320CTpeHHbIe H cT4-
HYTHEe B KOANA4OK, CHH3Y mo cpefHedl Xuake KuieBaThle. Merenka
KPYTUHas, rycTaa ¢ DIEpOXOBATHMH, OOpameHHHMH BO BCE€ CTOPUHH

Puc. I1.35. TpocTanka oBcasmme- Puc. 136. M
saf (Scolockloa festucacea (Wilid ). ( g?ycgi?r maxi:::zﬂn(c.ﬁl?l;;?n?g
Holmb.).

BETBSIMH, MHOroKo/iockoBas. Kosocku senenosaTie nmosasee Gypopa-
THe nid paonerosuie; VI—VIII (pue. I1. 36).

Pacter B pyupsix H pedrax co ciabhiM TeueHHeM, Y Geperos osep
U BOJOXPAHHJHUL, MO KPYMHHM XaHaBaM H SaJHBHHM TPaBSHHM 6o-
JOTaM 10 ray6uns 1—1,5 M, pegko rayGxe,



IlpaseMucTHE pacTeHns

Jtu— ManeHbkue pacTednd, OGOJBUIMHCTBG H3 HHX CTEIETCH O
NOBEPXHOCTH CcyfcTpaTra Ha Oeperax WJAH B BONE H eABA NPHUIONHH-
MacTes HAaZ HHM. B DBOJaxX ¢ BBHICOKOH NPO3PavHOCTBIO CIIYCKAKOTCH
lia 3HAYHTEJbHHE TIYOHHKL,

Boaoturua uronvuarana — Eleocharis acicularis R. Br. (cem. Cype-
raceae). Mu. Kpw, monsydee, HHTeBHIHOe, ofpasyer rycTHe AepioO-
BHHH, CT. MHOrOYHCJIeHHEE, NPOCTHie, Ge3aUCTHES, OMEHb TOHKHE, AO
10 cM BHCOTOl, NPAMOCTOAYHE HJH BOCXOAANIHE HETLIPXI'PalHHEE, pexXe

TpexrpaniHe, KoOMOCKH OueHb ManeHbKHe, Ha BepXyllKe crebas
(puc. I1. 37).

Pue. 11.37. 1Ipusemuctuie pacre-
NEA,

{ — Goaotnua uroapvatan (Eleocha-

rit  aricutaris (L) R. 3y

JANTHE CcTeAmbkitea {Ranunciins rep-
fans L,).

Jliotuk credwuigitca — Ranunculus repians L. (ceM. Ranuncula-
ceqe). MH. Cr. jexayu#i HAH NpUNOIHUMANOMHACA, TyroBUJIHO H3Or-
HYTHIll, B y3/MaX YROpeHAOMHAcA, HHTeBHIHKA, BETBHCTHIA, OnyIEH-
Hili (pexe roamifl). JI. yskoauHeHHHe HJAH JIAHIETHHE, MOCTENEHHO
nmepexopsmue B uepemok. LIB. Manenbkue, kearsie {puc. I1. 37).
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Pacreuniit (rurpoguroB), OOHTAOINHX HA YBJAXHEHHBIX Geperax.
BOAOEMOB, Ha NPHOPeXHbIX HJH NJAJBAOWIKX CNJAABHHAX, HA KOUKax
M B BojJe y OeperoB WIH B MENKHX 3a00.JauHBAIOLLKXCSH 03€paXx OueHb
MHOTO, B GOJIbIUHHCTRE 3TO -— G0/J0THRE BHAHN., OHH, XOTH U He ABIA-
JOTCA TUMHYHO BOJHBIMH PACTEHHAMH, BeCbMA XapaKTepHH HAA pa-
CTHTEJNbHOrQ MOKpOBa NpHOpexui osep. Haubenee obnuHHMu npex-
CTaBHTEJAMH 3TOH TPYONL pacT¢HHA NOYTH BO BCeX reorpadHuecKHX
30MaxX ABAAIOTCA (B mopsAxe andapHra Ge3 yxa3zanundg ceMmefcTr): Oe-
nokpenbuuk Gonoruuii (Calla palustris L.), paxta tpusmuctian (Me-
nyanihes trifoliata L.), pex agosututi (Cicuta virosa L.), gepGennuk
uBponuCTHRA (Lythrum salicaria L.), 3103HHK eBpomefickuft (Lycopus
europaeus L.), Ranyxuuna Goaornas (Caltha palustris L.), kacatuk
wenthfl (Iris pseudacorus L.), moTHK Anumiogucteudl (Ranunculus
lingug L.}, . agoutuii (R. sceleratus L.}, omexunx soasuos (Oen-
anthe aqualica (L.) Poir.), nosesnna noGercobpasyiomasn (Agrostis
stolonifera L.), nopyueiinuk wupoxoaucTuutfi (Sium lalifolium L.},
cabenenuk Gomorunnt (Comarum palustre L.), depepa Tpexpasiens-
uaa (Bidens Iripartita L.), wucten Goaotunii (Stachys palustris L.},
maBeab soaanoft (Rumex aguaticus L.) u MHOrue apyrue.



NPHUJIOKEHHME 29
NEPEYEHD THNOBOTIC OBOPYIOBAHHA
NO BHOJIOTHYECKOMY AHAJIH3Y MOBEPXHOCTHLIX BOJ

N ocT T¥ leogee :
» DILH: ' 2 e00X0 W
njm Haanenopan Hopm?;g AT Jmﬁll::lpaorg-
PR
Mebens xaboparopuas
1 | Cron naGoparopunii 1 wr.
2 1Cron ana pecos | mr.
3 |llxad smTakuoi 1 mr
4 ilkad gaa mocyal H PEaKTHBOB 3 wr.
& | Cron kamnenspexnft 5 mr.
fipuBopu 1 oGopynonanne, BERNYCKACMbIE TPOMEILIACHHOCTRIO
1 {Tepmocrar ana paGorn npu nopu- |[I-1241m ! mr.
WeRHofl TeMmepaType OKpyRaimed
Cpens
2 |Bectt safopatopHue ¢ KoMpaekrom |BJIT-1 1 mr.
PasHORECOB
3 |Becw aabopaTophue amannTHueckHe ¢ | BJIA-200M 1 wr.
KOMIASKTOM Pask0OBecon T2-210
4 | pH-merp nabopaTopail pH-340 1 wr.
3 [ Cnexrpoboromerp C®-16, CO-18, CH-20 | 1 wr.
¢ |[Kauanka ans perpsaxusanig xegxocreid| ABY-1 uau KIAM-1 2 T,
B Koabax
7 | Ducmuansrop J-4 1 mr.
8 |Boasuas Gaua 5 mr.
9 |Mkad cyumaskmi CHOM-3,6 2 wr.
10 |Ilrarus gas npoSHpox 30 mr
11 [lentpudyra aaloparopras Hacroas- |HJIH-3 1 7.
nas wa 6000 of/muH.
12 1 XonopanbHek emxocTeio 240 n [ mr.
13 | Mukpocxon Snoxorauecknl BUQMAM pae MBH |4 mr.
14 | TIpenapatosoadrens CT-12 3 wr.
15 [MuxpoMerp pHOTOBON OkVARpHEA ¢ | MOB-6-5 1 urm.
BUYTDEHHWM OTCUETOM
16 | MukpoSatomerp BHC 30 T
17 [ Aptoxaas AB-5 mum AY-2 1 .
18 |[Lentpudyra yraosas magorabaparnan | LLYM-1 1 .
19 | TpaucpopMarop JaGopaTopHHlh JIATP 2 mr,
20 | CueTuuK ogAHH2ANATHKIABAIINEA (1a4a| Kog 16-108 1 .
CUeTR SJIEMEHTOB KpOBH) Karanor Cowparaas-
npuadopa
21 |Hacoc Kouoncroro Bakyymun#t pyanoft 2 .
22 |lpuGop maf ypasHoseluspaHus ueH- | MPTY 42388-63 Man- |1 wmr.
TpEGYRHEX NpobHpoOK MeanpoM
23 |Mawdna ang wsroToBaeEMA  BaTHRX | MPTY 42 2309-63 1 mr.
npobox Munmeanpom
24 |Jlamna pryTHO-Kpapuenas 6axkrepuuya- | BYd-3-220 2 mrt.
Has
JlaGopaTopras mocyaa ¥ apyroe oGopyaosanue
1 | OxcuxaTop ¢ xpanom BaXyymHmil IroCT 6371 —64 2 wr,
2 | 3kenxkarop 3-250 TOCT 6371—64 3 wr.
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Ipoponkenne

1.5

» TOCP, wadp, TV R
. . reobxo,
a/m Hanwenonanue mpf.’fu” nas a:Gm
PHE
3 |Lluaungp HaMepHTENABHHEE ¢ HOCHKOM
oGbeMOM, MA
10 YOCT 1770-64 10 1oT.
50 T'OCT 1770-64 10 mr.
100 TOCT 1770-64 10 nrr.
250 TOCT 1770-64 10 wr.
500 I'oCT 1770-64 10 .
1000 TOCT 1770-64 6 wrr,
4 | Boperka
1a26 TOCT 1770-64 5 mr.
1 a 50 TOCT 1770-64 5 wr.
5 | MukpoGioperxa T'OCT 1770-64 3 wr,
6 | Munerxa
lal TOCT 1770-64 1000 wr
1a2 TOCT 1770-64 500 mr
1ab TOCT 1770-54 300 wr
1 ald TOCT 1770-64 400 wr
7 | Makponunerka 111 0,1 I'CCT 1770-64 20 mr
8 |Kanemsnuua 11 25 TOCT 9876-61 20 mr
9 [Koata masm ¢uAbTpOBAHHS NOA BEKYY-
MOM o0BeMOM, MA
250 T'OCT 10394-63 2 mr,
500 I'OCT 10394-63 2 mr.
1000 roCT 10354-63 2 wrr.
10 | Kon6a xoemgecKas MAOCKOSOHHAS
100 IroCT 10394-72 850 mT.
250 TFocCT 10394-72 100 mr.
500 T'OCT 10394-72 50 mrr,
1000 I'OCT 10394-72 30 mr.
2000 T'OCT 10394-72 10 mr,
11 | Bopoura crexasnmas ¥TI
50 TOCT 8613-64 10 mr,
100 T'OCT 8613-64 10 mr.
500 I'OCT 8613-64 10 mr.
1004 I'OCT 8613-64 10 mr.
12 | Cragau BH
50 IroCT 10394-63 20 mr
100 ['OCT 10394-63 20 wr
500 ['OCT 1039463 10 nrr,
2000 I'OCT 10394-63 20 mr
13 | Boponka Bioxaepa
N 2 TOCT 9147-59 2 mr.
Ne 3 T'OCT 9147-59 2 wr.
14 |Mankr #z xumpvecku  yerolamsoro | TY 35-011-6-64 0,5 &r
crexaa (3—10 mm, aaeEa Ko 1500 MmM)
15 |KadHCTpH NOMESITHASHOBHE OOLEMOM,
a
10 5 mr.
20 3 mr.
16 | Tepmosmerp B-1 Mapxm TJI-] Ni 1 T'OCT 215-57 5 wr.
17 | Tepmosmerp B-1 mapxr TJI-2 Mt 4 TOCT 215-57 5 wr.
18 | Tepmowmerp B-1 mapkn TJI-2 M 5 IOCT 215-57 5 wr,
19 { Cocyn wermpexyroastinsi CU emkoctbio] 'OCT 10565-63 10 wr,
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IMpoaoniKeHie

» roct TY e
LI
- Te— (udh, TV, | nseGriuoe
PHH
20 |Cocys CU-4 T'OCT 10565-63 10 wr.
21 | Cocya CU-9 TOCT 10565-63 2 wr.
22 | Cocya CH-20 I'OCT 10565-63 2 wr.
23 | Craxaun BucOkHe Des HocHka B
I'OCT 10394-72 10 wr.
600 FOCT 10394-72 10 .
24 | Craxauw HuskHe ¢ HocukoM HH
FOCT 10394-72 10 nrt.
G600 I'OCT 10394-72 10 toT.
25 |Craxaus Anskne
H 100 rOCT 10394-72 20 wr
H 400 TOCT 10394-72 10 mr
H 1000 TOCT 10394-72 25 wr.
26 { CrakanyHK nM3ku#i Ana pspemtupamHa | ['OCT 8682-70 40 wT.,
&6101«(:] CH 34/12
27 TAKaHUHKE HH3KHE JAs B3gewHsanng | TOCT 8682-70 20 mr
{Gioxe} CH 60f14
28 | KonGH MepHue
100 ['OCT 8682-70 b wrr.
250 TOCT 8682-70 5 mr.
500 T'OCT 8682-70 5 wr.
1000 TOCT 8682-70 5 wr.
29 | poBupxu
nx-14 I'OCT 105(5-63 2000 et
nx.2i FOCT 10515-63 100 mT
30 | poSApkH ueHTPHYMHHE IoCT 10515-63 60 1.
31 |Yawxku TMerpn mpaxee UH roCT 11232-65 500 wr.
32 | Yawku Koxa seicokue UB T'OCT 11232-65 50 wr.
33 |Yawxy xpucTalspaauncHEHEe ¢ HocH- | TY 25-11-431-70
KOM AHAMETDOM, MM
112 25-11-654-71 20 wr,
180 25-11-654-71 3 wr.
350 25-11-654-71 3 wr.
34 | Yamwxa xouuveckre ¢ obpyyen (HKO TV 25-11-427-69 20 wT.
AuaMerpoM 250 Mm)
35 |KanmehapHBgH ¢ KodlayKoM
25 ma TOCT 9876-73 20 wr.
50 ma T'OCT 9876-73 50 wr.
36 |Ctexna nokposnsle TOCT 6672-59
18X 18 TOCT 6672-59 2000 mT.
24 X 24 TOCT 6672-59 3000 wTt.
37 | Coeproeka AalopaTopHas TOCT 10090-62 10 mr.
38 | Turan unaxde n pHcokHe M 3 ¢ Kpu- | TOCT 9147-73 50 mr.
wkoft (43 X 35)
39 |Yama sunaputenbuan No 3 TOCT 9147-73 20 wr.
40 | Crynka ¢ necruxod Ne 2-1 FOCT 9147-73 3 wr.
41 |Mnatem Me 1-3 TOCT 9147-73 10 wmr.
42 | Tpy6ka tomxocTenras obwmman 3-20 |TY 11-327-69 5 xr
43 | Crekaa npeaMernue 2000 wr.
44 [DBanKa NOJHITHAGHOBAA C HABHHIH-
BatolllelicA NpoSkoft KBagpaTHAR
260 60 wT.
1000 30 wr.
45 | CKIdHYA MeHMUHINRHOBLe 8—12 MA 1000 wr.



IMponoskenue

KoaunaecTsao,
] TOCT, wndp, T¥ ealoanM 08
nn Hanuenopame HOpMATE 119 Jaboparo-
PHU
46 | Cxkasnku ¢ opureproft mpobkoli obbe-
MOM, MA
YIKOTOpaiLe
100 200 wr.
250 200 wr,
HIHPOKOFOpPABIE
250 200 wr.
47 | Byveaku ofbemom 500 ma 300 wt.
48 | ByTWAKH yaxoropabe TEMIOTo CTekAad mo § WIT.
obpesor 1 B 05 a
49 |ByThAKH yoKOroOpaHE CSeTiue Ofbe-
Mom 10mrban
MarepHaan, MEJHUHACKHE WHCTPYNCHTHI,
xoaafcTeNnLfi HHBEHTADS
1 |TI'as meabnsunwi KanponoBui, No 8—78 20 M
2 | Tas meavtmunsit weaxosufi, Mo 8—20 10 M
3 | Bara meapuvnckas 20 kr
4 | Mapaa 50 M
5 |Bymara duasTpopaseian aucTosas 100 mucros
G | Bymara nepramenrtHan 20 kr
7 | Bymara namupocuas 1A CTEpHAR3ARHH 10 kr
8 | Bymara ofepTouxas sucTOBas 100 nxcToB
3 |Bymara gpadT aucToBas 100 anctoB
10 | Bymara nucyas Kanmedspckas 1000 nucr,
11 | Moaustuneuonwii pykas 50 M
12 | [MoausTHaeHOBbIE MAKETH pPASMepPGM 100 wr.
300X 200 mum
13 | [Inyp eanpoHoBnfA aamerp 05—1 M 100 m
14 ?gpemca NEeHbKOBAas IHAMETPOM A0 100 M
5 oM
15 LEI).nam' BAKYYMHMA OHAMETpOM 8— 15 M
MM
16 | Waanr peancoruft MArkulf AHaMeTpoM 20 M
10—12 um
17 I,}ll.naur DeSHROBH 1HAMETPOM B— 20 4
MM
18 | Jlner pesHHOBWE ANA NPOKAAZOK, TOA- § m?
upHa 2 mMm
19 | Bespo smanuponanmoe 5 mr.
20 B{t):.a;po MOAHITHAECHOBOE OODEMOM 5— 3 wr.
a
2] | Kiopers smannpoBaHHas fenas paiMe- 10 wr.
poM 200 > 300 uxm
22 | Ta3 3ManHPORAHHYH HAM HOAMITHIE: 5 mr.
HOBWIT
23 | BopoHka noamstEAeHORASR 5 mr.
24 | NMeikonaacrupn i5 kop.
25 | Kapanpaim BoCKOBHE TG CTKIY 90 wr.
26 | HoxnRUH npaMbe 04-337 5 mr.
27 | HoXnuls H3OTHYTHE 04-334 10 .
28 | Cxanpmens XHPYpPraveckui 04-423 10 wr.
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Mpoacmxenne

N CoCT, Y Ko.gnuc'l::e.
N » He
n/n Hauuenopanue u&plrc“a?f s ::olo“pam-
pHE
29 |Mnuuer xmpypruueckufi raasoft 06-120 10 T,
06-121 10 wr.
06-122 10 mwr.
30 {Tlunerxy raaswme 30 wr.
31 | Hram npenaponasisibie 50 wr.
32 | 3amuMH RPYRRHHHE 50 mr.
33 | Bannonuik pesunoEHf M } 10 mr.
34 |Baanonunk pesuwosmfi Ne 3—5 30 T
35 | dunorpy vemGpannue M 3, 5, 6 no 500 wr
36 [Unpun <Pexopa» o6beMom 10 MA 1 mr.
d7 {Inpro «Pexopi» o6bewoM 5 MI 2 mr.
38 |Mram ans wnpuna «Pexopa» N 0625, 10 e
0840
39 ge'mn A7 MHKPOBHONOTHYECKEX Pa- 5 wr
oT
40 |Kamepa Topresa QAR cUeTa 3IeMeH- 4 miT.
ToR Kposi (W1 KaMepa Haorra wam
Kamepa (Qyxc-Posenrans)
CHEUHAJOLHOE (HECTAHIOAPTHOE) OBOPYHOBAHHE
A THAPOBHONOTHYECKHX PABOT
1 [ Tpan, manas Momerms
2 para npaMoyroabHad, 56—25 cu
3 | Hrouepnateas Ilerepcena
4 | Hnoyepnarens Sxmana-Bepaxa
3] ga'roue*rp PytrHepa ofpemom 1,2—
a
6 |TasoBne cura ¢ aseeft (ras Ni23, 38,
49, 52, §5, 58, 61, 64, 70, 77)
7 |Kauecrsennas cerb Amurtefina
Cers Jlaenn, ras M 38, 49, 58,
8 |64, 77
9 | demk-mwrarne Ana GaHOK
10 | Kpreraaanaatop Heeba
11 |Kamepa Boroposa
12 | 3amuKkaTenss Aas NAAHKTOHHHX ceref)
13 |IHremnens-nunetkn oSbemom 0,1, (.2,
2n, 485 Ma
14 |MMocuntueifi rpys
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l'lPI/IJ'lO)KEHHH

1,3, Il PopME TNIKeTOK Ha MpobH 8176 180). 2, 4, §, t2. Dopmet sanucn pe-
ayanraTon oGpaboTKE npoci (176, 177, 180). 6, 1). Gopmu AAR 3aNHCH DEIYALTATOB
nBpalorkit mpob B a 0YyeM xgpaa.ne (177, 179). 7, 8. ®opMu 3anEcH B NoAeBON
uHepnuk npol  (178). 9.10. [IporoxomsHuie kaprouxs obpaGotkn npo6 (179).
13, bopma OTHETHOCTR «300MIHKTON> (181). 14. dopma sanHcH NPH ONpefeneHHH
nurmentos (irronaankroda (182). 15. dopma sanHCH NpU oOpeNGNEHHIl MepBHYHON
HPOAYKUHR H AOCTPYKUUA KHCHOpogHnM Metoxom (182). 18. Ilepesop amavennit pH

o JUNENEE ag 0 raelopor (pH=lg 3_) {183}. 17. ®opma 3andcH npH onpegene-

nitiE eprunnoil (POIYKUIE pagkoyraepoaHnM MeTogom (184). 18, 20, 22, 24. Cpeau
n pencury nuratenasuux cpep (185—187). 19. TIpumep sanden Ha wauke [lerpr npu
(1iCkHe mu(pooprauuamm (185). 21. ®opMa 3amicH NpH yueTe HepTCOKHCAMOMHX
aiepiopranssmon (186). 23, Popua 3anHc npH yuete cylbdaTpeldyluHpYIOIINX Gak-
vepult (§87). 25, ®opma (aaEka Aa% onHcaHHR BoAHOA pacrrreasyocTH (187). 26,
a7, Qopme Kypoanon ,Ma perrctpaufi (188, 189). 27, Byksenube ofo3nagcHis
HENUIOPHYSCKITX tgda (189). 28, Xapzxrepucriki HanGojee PACTPOCTPAHEHITHX BOA-
WK pactewnli (189). 29. Hepeqeﬂh TENOBOTO 0GOPYLOBaHMR MO OGHONOTMECKOMY
BHAAIIY ROBEPXHOCTHRIX BoA (220—224). .
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239



