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BBEJIEHHE

Heo6x0AMMOCTS BBECTH B IPAKTHMKY MOHHTOPHMHIra KouyecTBa No-
BEPXHOCTHBIX BOJ MeTOAhI OLleHKM TOKCHKOJIOTHYECKOIO COCTOSTHHMA
BOAHBIX 06BEKTOB CBA3AHA C PE3KMM YXYALIEHHEM 8KoJIoruyeckoi 06-
CTAHOBKH B PAJE PerHOHOB CTPaHbl. AKTHEHO NPOABAAETCA BAUSHHE
paHee cCOBeplIEHHO He pacCMAaTPMBABINHXCA GaKTOPOB 3arpA3HeHHA
IPHMPOAHBIX BOX TOKCHYECKMMHM BeljecTBaMH. O0'beM CTOUHBIX BOJA,
cOpachiBaeMBIX B BOJIoEMBI H BOAOTOKH, B HACTOs11lee BpeM#A AOCTATOY-
HO BeJIMK, Torja Kak XMMHYeCKH KOHTPOJIb 3a cOpOCOM TOKCHMUHBIX
KOMIIOHeHTOB HepocTaToueH. Ilocnentee o6yciioBjIeHO NOCTOAHHBIM
YBeJHYEeHHEM YHC/A 3arpA3HAIOIMX BElIeCTB, TPYAHOCTAMM aHATH-
THYeCcKOro onpelieleHUA ¥ HOPMUPOBAHHUA, NPHHIMNKUAILHON HeBO3-
MOKHOCTHIO y4yeTa cyMMapHbIXx ad¢deKToB H npolieccos npeobpa-
30BaHH4A, IarpasHAaomunx Beilects. Haunbosee npueMiieMbIM BHIXOAOM
¥3 CO3AABIIENCA CHTYAIlHH ABJAETCA BHeAPeHHEe B NIPAKTHKY MOHHTO-
PHHTra IOBePXHOCTHBLIX BOX METOAOB OHOTECTHPOBAHUA TOKCHUYHOCTH,

BuoTecTnpoBanue B HacTosilee BpeMA — OOA3ATEeNIbHbIM aJIEMEHT
CHCTeMBbl OXPaHbl NOBEPXHOCTHHIX BoJ. BBeaeHb! HOpMATHBBI KayecT-
Ba BOABI N0 AAHHBIM GHoTecTupoBaua . TpeGoBaHMA K peXHMHBIM
BabJ0eHUAM 30 3arpAIHEHUEM MMOBePXHOCTHBIX BoA cymu cetn [o-
cynapcTBeHHOHR cnyx6n1 Habmoaenuit (CCH) Pocruapomera npeayc-
MATPHBAIOT OLEHKY TOKCHKOJIOrHYECKOI0 COCTOAHMA BOJAHBIX OOBbEK-
TOB C MCNOJb30BaHHEM GHOTECTHPOBAHMA®.

Hacrofliye peKOMEHAALHY COlepP)KaT CAeAYIONIHe pa3iesbl:
1) 6uorecTpoBanue B pexkMMHBIX Habmoaennax 'CH Pocruapomera,
2) 6MoTecTh! AJIA OepPaTHBHBIX paboT Mo OlleHKe KayeCcTBa MOBepX-
HOCTHBIX BOJ.

‘Hopua'mnu npHBeAeHH B CACAYIOUMX aokyMentax: 1) Ilpapnna oxpaun noeepx-
HOCTHMIX BOA (THNOBLIE noaoxeHn un); 2) Pl 118-02-90. MeToanuecKkoe PyKOBOACTBO 11O
6GHoTecTPOBAHMIO BOAK (cM. 1. 2).

2PJL[ 52.24.308—92. Oprannsanua ¥ npoBeAcHHC PeXKUMHLIX nabhionenuil aa sa-
rpfisHeNHeN NOBEPXHOCTHLIX BOA CyHiH Ha ceTH PockoNrnapomera.

VI
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IPOEKT PEKOMEH/IAIIHA

MeToAnI TOKCHKONOTHIECKOH
ONEeHKH JATPRAIHEHMHA
NPECHOBOAHBIX 3KOCHCTEM

Rata srenenna MTA__

1 OBJIACTh IPUMEHEHHA

HacrToamue MeToANYEeCKHe P8KOMEHAANKHK NPeAHA3HAYEHb] one-
PaTHBHO-NIPOM3BOACTBEHHEIM NoApaafieneHuaM Pocrugpomera, Ha-
61108101 UM 34 3arpsA3HEHHEM HOBEPXHOCTHAIX BOJA CYIIHM B PaMKAX
I'CH, u apas10TCA MeToAHYECKHM nocobHeM IS NpoBeieHUA HabJIIo-
JXeHHUIX 00 TOKCHKOJOIHYECKHMM [OKA3ATENAM.

2 HOPMATHBHAIE CCRJIKH

1TOCT 17.1.1.01—-77. Honoanzosaune u oxpana soxn. OcHOBHBIE
TePMHHB ¥ onpeaeneHnA. Beex. ¢ 01.07.78.—M.: Mag-so cranpap-
ToB, 1984.—18 c.

2TOCT 17.1.8.07—82. Tuapocdepa. IIpapnsa KOHTPoAA KayecT-
Ba BOABI BoJoeMOB H BojoTokon. Beex. ¢ 01.01.88 ao 01.01.90. — M.:
Hazg-so cTanaaptos, 1986.—12 c.

3I'0CT 17.1.5.01—80. I'mapocdepa. O61ue TpeGoBaHMA K 0TOOPY
Tpo6 AOHHEIX OTJIOXKEHHH BOAHBIX OOBEKTOB AJIA AHAJIH3A HA 3ATPA3-
HeHHocTh. Brex. ¢ 01.01.82 o 01.01.89.—M.: Haa-so crangapros,
1980.—5 c.

4 T'OCT 17.1.5.05—85. Oxpaua npupoanl. 'ugpocdepa. O6uiue
TpeboBaHMA K 0T6OPY NpPo6 MOBEPXHOCTHHIX H MOPCKHX BOJ, JbXAa H
a'nsaoccpepaux ocaakos. Beea. ¢ 01.07.86.—M.: Haa-so crangaptos,
1985.—150¢.
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5 'OCT 19179/73. I'naponorus cymu. TepMHUHbI H onpese/eHUA.
Bgex. ¢ 01.01.75 no 01.01.80. — M.: Haa-so crangapros, 1978.—84 c.

6 I'OCT 27065—86 (CT COB 5184 —85). Kauecrso oa. Tepmu-
HBHI K onpeAeneHun. Beeg. ¢ 01.01.87. — M.: Haa-so crangapros,
1987. —9e¢.

7 3axon Poccuiickoit denepanun ,,06 oxpane okpyxarouieit npu-
poanoii cpezbt”. Cratha 58.—M.: Peciybiinka, 1992. — C. 43.

8 3akon Poccuiickoit ®enepaunu ,,06 oxpane okpyxawoiei npu-
poanoti cpeasbr”. Crarba 59. — M.: Pecny6auka, 1992. — C. 43—44.

9 MertoagnyecKue peKOMEHAALNH [0 YCTAHOBJIEHHIO NPeieIbHO AO-
IMYCTHMbIX KOHIEHTPALHMH 3arpA3HAIONINX BEIECTB JJIN BoAbl pbiGo-
xo3siicTBeHHbIX Bogoemos. — M.: Hag. BHHUPO, 1985—88 c.

10 MeToanyecKke yKa3aHHA MO MCHOJAb30BaHMIO 6MOTECTOB AaA
onpefesieHHA NPeJ3aMOPHOIO COCTOAHHUA B KAPNOoBHIX npyaax.—JI.:
Han. F'ocHAOPX, 1989.—10 c.

11 Meroanyeckne ykasaHuA. IKcnpecc-meto 6nonoruveckoit
OmEeHKM YPOBHA 3arpA3HEHHNA BOAHOM cpe/ibl, JOHHLIX OCAAKOB, MOYBHI
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3 OIPEAEJEHUSA

3pech M Jafee BCe TEPMHUHBI JaHbl IPUMEHHTENLHO K BOJe, BOA-
HBIM OPraHM3MaM H BOAHBIM 3KOCHCTEMAM.

Buonoruueckoe rectTuposaBHe (6HOTECTHPOBAHKE) — OIlEeHKA
KadecTBa BOJK! 110 OTBeTHBM PEaKIMAM BOLHLIX OPraHH3MOB, ABAAIO-
muxcAa Tect-o6bekramu (mo N'OCT 27065—86).

BxoTeeT — COBOKYNHOCTH NMPHUEMOB MONYUEeHUA MHPOPMAL UM O
TOKCHYHOCTH BOJAB! (AOHHBIX OTJIOXKEeHHI) A/1A FTHAPOGHMOHTOB Ha OCHO-
Be perucTpauuy peakuuit recr-ob6bekra.

B3asemenHLIe BeMECTBA B MPHPOAHALIX BOXAX — YACTHILBI MUHE-
PajibHOIO M OPraHMYeCKOro NPOHCXOXKAEHNA, KOTOpble 10 pa3Mepy
Gosblile, YeM KOJUIOMAHbIe YRCTHILl ¥ HaXOAALIHeCH B BOJe BO B3Be-
UIeHHOM cocToAHMH. Ilpoucxoxaenne NX pasjHYHO: TepPUTeHHOe
(NpoAYKTH pa3MblBa MOYEB, FOPHBIX NOPoR), GuoreHHoe (hpparMeHTH
TeJl U 3KCKPEMEHThl OPraHU3MOB), BYJKaHOreHHoe (06JIOMOYHBIH Ma-
TepHaJ BYJKAHUYECKHUX U3BePIKEHHIH), XeMOoreHHoe (NPOAYKTRI XMMH-
YeCKHMX peaKIllif), KocMoreHHoe (KocMHYecKas NblJb), AaHTPO-
noreHHoe (MocTynamliHe co CTOYHBIMH BoAaMu). SIBasdlorea mcxon-
HBIM MATepHa/IOM NpH oGpasosBaHuy JOHHBIX oTIoxKeHMit. Ix conep-
JKaHUe B Bofe Kojaebierca B MINPOKUX npeaenax. Or comepranus
B3BelLUeHHbIX BellleCTB 3aBMCHUT [TPO3PaYHOCTb M L(BeT NPUPOAHBIX Bof (7]
(npuaoxenue I0).

Boauniit 06bexT — cocpefjoToueHHe NPUPOAHBIX BOX HA MOBEpX-
HOCTH CYILIH, JiN60O B rOpPHBIX NMOPOJAX, HMeIOHIee XapaKTepHEIe
¢opMBI pacrnpocTpaHeHuA U 4epTh pexuma (no N'OCT 19179/73).

Bomgoem — BOAHBII 00BEKT B yrayGJeHMH CyUIHM, XapPAKTepPH3YIO-
HMcA 3aMeIICHHBIM ABHKEHHEM BOJAbI MM MOJHBLIM €ro OTCYTCTBH-
eM. Pasanu4alor ecrecTBeHBhle BOOOEMbI, NMpeAcTaBaAOUIMe coboit
CKOTIJIEHUS HOAbl BO BIAJHHAX, H HCKYCCTBEHHBIE ~— CMEUaNbHO CO-
3aHHbLIE CKONJIEHHA BOLbI B MCKYCCTBEHHBIX HJIM €CTECTBEHHBIX Yr-
nAy6aenusax semHoit nopepxuoctn (no F'OCT 19179/73).

Boporok — BOAHEIIT 06BbEKT, XapaKTepHIYIOMUHACA ABMIKEeHHeM
BOABI B HANIPABJIEHMH YKJIOHA B YIJybleHHNH 3eMHO noBepXHOCTH (o
I'oCT 19179/73).

303& BJIHAHHA MCTOYHHKS JArPA3HCHHA — YACTh BoJoeMa HJIU
BOOJOTOKA, B KOTOpOl?l MMOBBINIIEHB] li)OHOBbIe 3HaYeHUA norasaTeNad Ka-
YecTBa BOJIbI, HO HApyIIeHHA HOpM KayeCcTBAQ He HOGJIKHIBGTCH (HO
rOCT 17.1.3.07—82).
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Kauecrso BOas — XapaKTepHCTHKA COCTABA H CBOMCTB BOABI, OMN-
penessiomas NPUroAHOCTE €€ N1 KOHKPETHLIX BUJOB BOAOMOJIbL30BA-
gua (omo 'OCT 17.1.1,01—-77).

KoBTpoas KAYeCTRA BOALI — NPOBepPKaA COOTBETCTBHMA NOKA3ATe-
neit kavecTBa BOAH YCTAHOBJIEHHBIM HOpMaM M TpeGoBaHHAM (IO
IN'oCT 17.1.1.01—-177).

Kputepnii ToxewanocTH — npusaak (noKasaTtesib), Ha OCHOBAHUH
KOTOPOT'o OLleKMBAIOT TOKCHYHOCTS [10].

MOBMTOPHAYT — NOCTOAHHOE AJNUTENbHOe HAGJIOJeHNe 3a KAaKMH-
anbo obrekTaMH, nponeccaMu, ABJeHnAMu. B o6acTH oxpaun npu-
POABI NOA 3THM TEPMHHOM NOHHMAaKT CHCTEMY HablI0feHHH, OLeHKH
¥ OPOrHO3A 3arPA3HEHHOCTH OKPY)Kalolleil cpeasl, HCIBITHIBAIOLIEH
AHTPOIIOTeHHOE BO3 /ieHcTRHeE.

HOPMH KadYecTBa BOALI — YCTAHOBJIeHHbIEe 3JHAYEHHSA IOKAa3AaTe-

nell KavecTBa BOAK JJ/IA KOHKPETHLIX BHAOB BOAONOJNL3OBAHUA (IO
TOCT 27065—86).

OcTpoe TORCHUECKO0S AeHCTBHE (OCTPAA TOKCHIHOCTb) — BO3Jeii-
CTBMe, BBHI3BIBAIONIee OBICTPYIO OTBETHYIO PeaKIuIo TecT-o60’beKTa.
OcTpoe TOKCHYECKOe AeHCTBHe yYalle BCero U3MepAIOT N0 TeCT-PeakK-
oM ,,BLIXKHBAEMOCTE"” 38 OTHOCHTE/ILHO KOPOTKOe BpeMsA (yalle Bcero
3a 48-—96 u) npu KpaTKOBPEeMeHHOM GHOTECTHPOBAHHH.

IloxkasaTeJn TOKCHYHOCTH — IMOKA3ATEJIH, HA OCHOBAHWH KOTO-
PBIX JeJIaloT BRIBOALI O BpeJHOM AeiCTEBHN BelleCTBa Ha >XKHU3HEHHbIe
po1ecckl BOAHOTO opranuamMa. I1o oTpaskeHHIO TeX MJIH MHBIX CTOPOH
SKHIHeeATeIbHOCTH NOKA3aTe/J M TOKCHYHOCTH JelAT Ha Guostornyec-
KHe, GpusnoJorHyecKre, GuoxnMmuYeckue, 6Hoprandeck e 1 PU3UKO-
xumuyeckue [10].

IloBepXHOCTHEI® BOAK — BOJABI, HAXOAALIHNECA HA NOBEPXHOCTH
CYIIIHM B BHAe Pa3NUYHLIX BogHEIX o6bexToB (mo IN'OCT 19179/79).

IIpuponnsie BOgbI — BOAK 3eMJIH ¢ COREPKALMMHCS B HHX
TBePALIMH, SKHAKMMH M radoobpasHbiMu BemjecTBaMH (no I'OCT
19179/73).

IIpo6a Boabr — KONHUECTBO BOALL, NPeAHASHAYEHHOE MJIA MCCJIe-
AOBAHUA.

IlyEKT KOBTPO/ZIN KAUeCTBA MOBEPXHOCTHRIX BOX — MeCTO Ha BO-
JioeMe MM BOJIOTOKe, T/ie NPOBOAAT KOMIIEKC paboT JUIA noaydyeHnsA
AAHHBIX O KauecTBe BOJbI, NpefHASHAYEHHRBIX ANA NOCAEAYIOLIero
06o61enuA BO BpeMeHH U B NPOCTPAHCTBE H NPeACTABIeHNA 0606 1IeH-
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Hoil cucTeMaTuYecKoit HHPOPMAHH 3aMHTEPECOBAHHBIM OPraHM3a-
uusam (o PI{ 62.24. 309—92).

CTBOp NyHKTA KOBRTPOAA KAYECTBA NOBEPXHOCTHLIX BOA — YC-
JIOBHOE IoTNepedyHoe cedeHMne BOAOEeMa M BOAOTOKA, B KOTOPOM NPO-
BOAAT KoMnJjeKc paGor ANA MoJyYeHHUA RaHEBIX O NMOKA3aTeNaAX
Kavectsa Boasl (no PI] 52.24.309—-92).

TecT-06/beKT — OpraHU3M, KOTOPbIit HCHOAL3YIOT NpPU GHoTECTH-
posaruu (sogopocau, nabHuH 1 T. 1.).

Tecr-peakuus — peaKusA TecT-o6beKTa, HCHOJAb3yeMas AAA OM-
pelle/IeHUA TOKCHYHOCTH BOAHOM CpeAnl.

ToxeHKONOrHIECKHIT IKCITEPHMERT — 3KCIEPUMEHT, B XOAe KOTO-
pOro OLIEHMBAIOT BIMAHHE HO TeCT-00beKT KCOLITHIBAEMOI BOABI MK
XMMHUYecKoro coeanHerua. CocTouT U3 ABYX cepuil: omeIT (¢ BO3Aeil-
CTBHEM BOJbI HJIH XMMHYECKOTC COeiHHEeHHA) 1 KOHTPpoAb (6e3 Boafeii-
CTBHA, HO B TeX XK€ YyCAOBHUAX).

TOKCHYHOCTh BOAKI — CBOHCTBO BOALI BHI3LIBATH PAIBUTHE NATO-
JIOTHYECKOIO Ipollecca WiIH rubesb TecT-00beKTOB.

Y c0BHO YMCTRII Y9ACTOK BOAHOTO 06'heKTa — OOGBIYHO 3TO GOHO-
Bh1it CcTBOP.

®oHOBBIH CTBOP — CTBOP, PACMONOXKEHHBIH HA PACCTOAHUH He
MeHee 1 KM Bblllle HCTOYHHMKA 3arpAsHeHUA [7].

XpouuuecKoe TOKCHYECKOE JeHCTBHE (XPOHKUIECKAN TOKCHI-
HOCTh) — Bo3JeiicTBHe, BbI3BIBAIOLIEE OTBETHYIO PEaKIMIO TeCT-06b-
eKTa, NPOABAAIIYIOCA B TeUeHHe OTHOCHTENbHO AJHUTENbHOIO
nepuoas BpemeHH. XpoHHUYECKOe TOKCHYECKOe AeiicTBMe U3MepPAIOT
0 TEeCT-pPeaKUMAM ,,BLIXXHBaeMocTs”, ,,IIOA0OBHTOCTh”, ,,yBMEHEHHE
pocta” ¥ APYr¥M PeaKIUAM NPH AJTHTEILHOM 6MOTECTHPOBAHHH.

Ype3BLuaiHAR IKONOTHIECKAA CHTYAUH A (IKOMOTHIECKHIT KPH-
3HC) — 3KOJOTHUEecKoe Hebaarononayuyue, xapaKTepusylolueecs yc-
TOHYHBBLIMH OTPHUATENbHBIMM H3MEHEHHUAMM OKPYKalomeil cpeabl U
npejcTaBaAIoOLlee YTPO3y AJNA 3R0POBbA HaceJeHUA.

YyBCTBHTEALHOCTh OPTaHU3MA K AXY — CKOPOCTb M CTelleHb pea-
THMpOBaHUA Ha Bo3feiicTBHe Aja (TOKcHKaHTa). Onpegenserca Bpeme-
HeM HauaJia [IPOABJEHHSA DeaKUHH UM COlepKaHNeM AR, HPH
KOTOPOM BO3HWKaeT peakuusa. YyBcTeHTeNbHEIE OPraHU3ME! GhICTpee
pearupyloT Ka MeHblilee COAepKaHHe AAA 110 CPABHERHMIO C MAJIOYYBCT-
BHTeNsHbIMH [10].
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OB3 (5KCTPEMANBEO BLICOKOE 3arpa3HeHHRe BONOEMA MJIM BOAO-
TOKA) — sABJIEHME, XAPAKTEPH3YIOLLeeCA YBeJIMYeHHEeM COAepKaHud
3arpA3HAMNMX BENIECTS B BOJe BOAOEMA MJIM BOAOTOKA A0 KOHUEHT-
panuit, B 100 pa3 u 6oee npesrnuaomux IJ1K; ysennuennem BITK
cenitne 60 Mr/n O,; cHHKeHHEM KOHIEHTPALIMM PACTBOPEHHOrO B BOJ®
KHcJIopoja meeqz MTI'/71; noxpeiTHEM He MeHee 1/8 nosepxHOCTH BO-
Aoema u 6eperosoit nonocs HepTAHOM MK MacIAHO! naeHKoit; rube-
A0 PH6H K pacTeHVil; NOABJEHKEM I'HHJIOCTHOIO 3anaxa, He CBOM-
CTEEHHOTI'O BOJie Bof0oeMa MM BoRoToKa paHee (1o PI{ 52.24.309—92).

IOxoJoruvecKoe Gencrene -— sKoaorndyeckoe Hebaaronoayune,
XapaKTepuaymuieecs ryGokMMu HeoOpATHMBIMM MAMOHEHUAMH OK-
pysKaoleil cpeisl ¥ CYIIeCTBEHHBIM YXY/ALIeHNeM 30POBhS Hacese-
HuA (no crathe 59 akona PP ,,06 oxpane okpyxaoomei npupogHoit
cpennr”).

Ixojorndeckoe faarononyune BoAEOro o/beKTa — HopMaJbHOE
BOCNIPOM3BE/leH1e OCHOBHBIX 3BeHbEeB 3KOJIOrM4YecKoi CHCTeMBI BOAHO-

ro o6wvexra (no NOCT 17.1.1.01—-77).

OKCNO3UIMA — BpeMA BO3/IeiCTBUA HCHLIThIBAEMO BOAK! HA TeCT-
obbexT.

OTANOHHLIA TOKCHKAHT — TOKCHYECKOe BEeIeCTBO, HCIOJIh3yeMoe
ANA KanubpoBKH GHOTeCTA MM TECT-00beXTa.

4 OBIIME NTOJIOJKEHHSA

B pesxumusix nabnionennax I'CH Pocruapomera 6norTecTupona-
HHe NPOBOAAT AJ1A OLeHKH TOKCHKOJOIHYECKOTO COCTOAHHA BOJHBIX
O6beKTOB MJIM HX YYACTKOB HA OCHOBE CHCTEeMATHYECKHX AaHHBIX 6M0-
TeCTMPOBAHKA OTAENbHBIX Npob Boas!. IIpu 6HOTECTHPOBAHMY NpPOEBe-
PAIOT COOTBETCTBHE KAYECTBA BOJbl YCTAHOBJIEHHBIM HOPMAM.

IIpu pemenyn oneparusHbix 3agay I'CH 6uotecTnpopanue nposo-
AAT VIR NPOBEPKH COOTBETCTBHA KAYECTBA BOABI OTAEJLHBIX NPob yc-
TAHOBJGHHBIM HODMAM, & TAK)Ke AJNA BbIABJEHMA YPe3BLIYANHKX
OKOJOTrHYeCKHX CUTYALMHA 1 30H 3KOJIOFHYecKoro GeAcTBHA.

CornacHo Je/ACTBYIOLIMM HOPMATHBAM , BOJA KOHTPOJILHONO CTBO-
pa (npupoaHas BEoZa) He JOJKHA OKA3BIBATH TOKCHUYECKOro gelicTBHA
(xpoHnuyecKoro i, TeM 6ojiee, OCTPOro) Ha TeCT-0GbEKTHI, MCHOJIb3YE-

‘n PABMAA OXpalbl DOBEPXHOCTHRIX BOA (Tunosne noaoxenna). — M.: Haa.
Tooxomupupoaw CCCP, 1861,

6
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Mbie A 6HoTecTupoBaHKA. Takum o6pa3om, 3ajgaua GHoTecTHpoBa-
HMA NPHPOAHOI BOABI — YCTAHOBHTH HAJIMYHe TOKCHYHOCTH (OCTPOroO
I XPOHHYECKOIo TOKCHYECKOIro AefiCTBMA) MCOBITHIBaeMOIl Npo6sl
BOJBI.

BuorecTnpoBaHMIO NoAJiexKaT Npo6sl Npupoanoitl BoAkl, OTOGpaAH-
Hele HA OfIPefie/IeHHBIX YYACTKAX BOJHOro obbeKTA (MYHKTAX, CTBO-
pax).

B sagauy 6MoTecTHpOBaHMS NPUPOSHOM BOALI HE BXOJAT HAEHTH-
duKanMA 3ATPASHAIOLIMX BElleCTB M AHAIMTHYECKOe onpefiesieHHe HX
coxepKaHNsA, o6yCNOBAHBAIOLIEr0 TOKCHYHOCTh MCILITHIBAEMON
BoABI. BuoTecTHpOBaHHME ABJIAETCA HHTErpaJLHON OLEHKOH KavyecTBa
BOJBRI, T. €. OLleHKO cBolicTBA BOAB OKA3BIBATE TOKCHYECKOe JelicTBHe
HA 'HAPOGMOHTOB, 06GYCJIOBIEHHOE NPHUCYTCTBHEM KOMIJIEKCA 3arpas-
HAIOLIUX BelecTB H MeTabo/IMTOB.

PeaynbTaThl 6MOTECTHPOBAHMA NPHPOAHON BOABI YKA3LIBAIOT HA
HAJIWYHe MJIN OTCYTCTBHE ee TOKCHYHOCTH AJIA I'HAPOGHMOHTOB.

BuoTrecTupoBaHMe NPUPOIHBIX BOX OCHOBAHO HA ONpeJeIeHHH M3-
MeHEeHHS TecT-peaKNuil (NoKka3aTenel TOKCHYHOCTH) ¥ THAPOGHOHTOB
IPH SKCIIO3HIUM MX B BOAe, 0TOOpAHHOMN B 30He BIMAHUA MCTOUYHHMKA
3arpA3HeHHsA (MCHBITYeMas BOJa) IO CPABHEHHIO C TeCT-pPeaKIMAMH
TI'HAPOGHOHRTOB IPH 9KCHO3MIMH B BOjJe, OTOOPaHHOM Ha YCAOBHO YMC-
TOM Y4aCTKe BOAHOTO 06'beKTa (KOHTPOJIB).

Jns 610TeCTUPOBAHKA MCNONBLIYIOT Na6opaTOPHLIE KYAbLTYPH
ruApoOHOHTOB M MPUPOAHLIe nonyaauuu. Buorecruposanue Ha aabo-
PATOPHBIX KYJbTypax MO3BOJIAET NPOBOAMThL TOKCHKOJIOrMYeCKHe pa-
6ot B 11060e BpeMA roja, B TOM YHCJe M 3UMOI, YTO ABAAETCH
onpeAesieHHbIM NMPEeUMYLIECTEOM NIepeAl TPAAULHORHBIMK TUAPoGMO-
JIOTMYEeCKHMH NOAXORAMH, KOTOPhIe GoJIee JKeCcTKO NPUypoUeHbl K Be-
reTaOHHOMY NMEPHOAY MHIHM BOAHLIX 3KOCHCTEM.

BuoTecTnpoBaHie Ha IIPHPOAHBIX MONYJAUMAX TEXHHUECKH GoJlee
TPYAOEMKO, HO OHO OTKPBIBAET NePCHEeKTHUBY NPOTrHO3a BAHAHMA TOK-
CHYEeCKOro 3arpA3HeHMA Ha 6HOTY KOHKPeTHOIO BORHOIO ofrbeKTA.

Y1061 MONYUHTh HOJEHKHYIO TOKCHMKOJOIHYECKYIO OLleHKY, Guo-
TeCTHPOBAHHE CAeAYeT NIPOBOAUTS C MOMOIIbI0 HaGopa 6HoTecTOR. ITO
CBA3AHO C Pa3/INYHON YYBCTEMTEJIbHOCTHIO TECT-00'bEKTOB K 3arpA3HA-
I0IIMM BeinecTBaM, GA3HOCTHIO PearMpoBAHHA M XapPAKTEpOM peaK-
nuit. IIpu ucnonssoBadnu Habopa 6uoTecToB Npoby BOALI CYHMTAIOT
TOKCHYHOM, ecJIH ToKcHYecKoe AeiicTEHe Ha rUAPOGHOHTOB OGHapYHe-
HO XoTA 6b1 B oAHOM GHOTecTe.

BuoTecTpoBaRMe NPUPOAHOIl BOABI JKeNaTeNLHO NPOBOAHTL HA He-
dunsTpoBaHHOMN M PNUABTPOBaHHOM (OTCTOABUIEHICA) BoJe. ITO CBA3A-
HO ¢ HAJINYMeM B NPMPOJHO# Boje B3BEIUEHHBIX BEleCTB, B COCTAB KO-
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TOPBHIX MOTYT BXOANTH TOKCHYHbLIe 3arpPA3HAIOIHE BeljecTBa (HAIPH-
Mep, XJOpOpraHMyYecKHue NecTHIIHAbI).

BuoTrecTnpoBaHne TPHUPOAHOH BOAbLI TPeGyeT JOCTATOYHO KEeCTKOM
CTAHJAPTH3ANMM YCJIOBUI M MpoleaAypbl GHoTeCTHPOBAHUSA. ITO O6Y-
CJIOBJIEHO OTHOCHTEJILEC MAJLIM CO/lep)KaHNeM 3arpA3HAIOMNX Be-
HIeCTR, BJHAHHEM €CTeCTBeHHbIX GHIMKO-XMMHUECKHX XapaKTe-
PHCTHK OPUPOAHOiL BoAbl (HANIPUMeED, XKECTKOCTH) Ha €e TOKCHYHOCTS,
KOTOPpbBIE CKPBIBAIOT AHTPOINONCHHOE BJIHUAHME.

MeToan 6HoTeCTHPOBAHMA, BKJIOYEHHbIe B HACTOAININE PEKOMEH-
AalUH, OCHOBAHKI Ha pAJe o6LINX NPMHIUIOB ¢ MeToRaMH 6uoTecTH-
POBaHHA CTOYHBIX BoA, onncanHsiMu B PI 118-02-90, xora un nmeior
cyutecTBeHHbIe ocobenHocTH. OfHON MX HUX ABNAETCA TaK’Ke npe-
MMYILIeCTBEHHOE HCIIOJb30BaHMe MeToAa HenpepbIBHOrO 6MoTecTHpO-
BaHHA — 6Ge3 HOCTAHOBKM OTHAEJbHBIX PKCHEPUMEHTOB IO
YCTAHOBJIEHHIO OCTPOro M XPOHHUYECKOro TOKCHYecKoro aeiicteua. B
XOJe TAKOro aKCIEpHMEHTa 1P KPATKOBPEeMEHHOM TeCTHPOBAHHH yC-
TAHABJNMBAIOT, OKA3LIBAET JIH HCOBITHIBAaEMAad BOJAA OCTPOe TOKCHYEC-
Koe feMcTBHE; €CJIH TAKOro AeCTEMA HET, TO NPOAOCIKAIOT
9KCIIO3MIUMIO B MCIIBIThIBaeMoil BoJe, YToObl BHIABUTh XPOHHYECKOe
TOKCHUecKoe JieficTBHe (JuTennHoe 6uoTectuposanue). Ilpnu obnapy-
KeHHH OCTPOI0 TOKCHYECKOro JeMCTBHA IPOBOAAT XOIOJHHUTENbHbBIE
TOKCHKOJIOTHYECKHe ONbITHI, YTo6bI ONpese/NTh KPAaTHOCTh pa3basJie-
HHA, IPH KOTOPOM TOKCHYeCcKoe fieiicTBHe YCTPaHAETCH.

Oco6eHHOCTHIO 6HOTECTHPOBAHHUA NPHPOAHBIX BOX ABJIAETCH IIO-
CTAHOBKA ABYX KOHTDOJBHBIX CEepHil: Ha oTcToABLIelicA (aexsopupo-
BaHHOIY) BogonpoBogHOM Boge (,, koHTpoib—1") 1 Ha Boge, oToGpaHHOM
3 $oHOBOTO (,,yCI0BHO YyKcTOr0”) cTBOpAa (,,KOHTpONBL—2").

wKoHTpoas—1" (Ha BoAONPOBOAHOM BOJE) OGBLIYHO HCNOABL3YIOT
KakK nokasaTesb, XGPAKTEePH3YIOLHH cocToAHHe TecT-06beKTOB. UX
BBIJKMBAEMOCTD B 3T0il cepuu AoJoKHa 6biTh He meHee 90 % . Kpome
o190, Bojla GOHOBOTO cTBOPA (,KOHTPOJb—2"") MOXKET OKA3aThCA TOKCHY-
Hoit, ¥ Toraa AaHHBIe 6HOTECTHPORAHMUA ONBITHOMN NPo6Bl CPABHUBAIOT
¢ KOHTpOJIEM HAa BOAONPOBOAHOI BOZe.

Ba>kHoit oco6eHHOCTHIO MeTOLOIOTHH GHOTECTHPOBAHMA NPHPOL-
HBIX BOX fiBNAeTcA ciaepyiouee. IIpuctynas K onsitaM, cienuanucT
DOJIXKeH 3HATh MapaMeTPsl F’MAPOXMMHYECKOTO peskMMa BOAHOTO 06b-
eKTa, B YACTHOCTH, KOHUEHTPAIIMIO PACTBOPeHHOro Kucjopoaa, pH,
JXecTKoCTb, cooTHowenue Ca/Mg u 1. 1.

PesynbraTsl GHOTeCTHPOBaHHMA HAaLEXXHBI TOJNBKO NPH cobaoge-
HHMH ONTHMAJbHBIX YCAOBUH JXHU3HEeAEATEJbHOCTH MCIOJNb3YEMBIX
THAPO6HOHTOB (TecT-06'beKTOR). 3MeHATs rNAPOXHMHUYECKHE Mapa-
MeTpbl OPHUPOAHONK BOABI, NOATOHAA MX NOA 3TH YCJIOBHA, HeEXeJla-
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TeJIBHO. ITO MOJKEOT NPHUBECTH K MICKA’KeHNIO NCTHHHOM KapPTUHBI TOK-
CHUYHOCTH NpHUpojHO BoAbl. IIpu HecooTBeTCTBMHM nMapamMeTpoB (Ha-
OpHMep, 110 XKeCTKOCTH) [esiecoo6pa3Ho NPoBOAUTh GHOTeCTHPOBaHHe
HA NPUPOAHBIX MONYJAANMAX, KOTOPLIE AANTHPOBAHKL K I'MAPOXMMH-
YeCKHM mapaMeTpPaM BOJbI JAHHOIO BOAHOIO o6beKTa.

IIpu 6HoTEeCTHPOBAHMH HA PA3HLIX TECT-06HEKTAX MPOABIAIOTCA
0coBeHHOCTH HUX JKH3HeAeATeNbHocTH. Tak, npu 6MoTecTUPOBAHMH Ha
BOJIOPOCJAAX YACTO NPOABAAETCA CTHMYJMPYIOUINI HX Pa3MHOXKeHHe
addexT 3arpA3HeHHON BOJbI, YTO NPHBOAHUT K TPYAHOCTAM B MHTEp-
npeTanMy pe3yJbTATOR NPH CPABHEHHM C KOHTPOJNeM. OTH TPYAHOCTH
noxasaHbl Ha pAfe NPUMEDPOB.

TIpu paspaboTie MeTogHYeCKNX PeKOMEHAAIMIA HCOOMB30BAHLI JAH-
Hble Hay4YHBIX MCCJIeROBaRUil ¥ anpobauyuy GHOTeCTOB Ha NPHUPOAHBIX
Bofax, nposefeHHMX B I'XH, MI'V u apyrux yupexgenusax. B uactHoc-
TH, HCIOJIL3OBAHBI AAHHbIE McclleJOBANHI Ha CIIEAYIOMMX IPHUPOSHBIX
oObeKkTax:

1) naduusax, nupuogadpHusx H puidax (no PJ[ 118-02-90);

2) sopopocaax (o PJ] 118-02-90 1 no MeToagHYeCKUM YKA3AHHUAM
OO MCHOJIL30BAHMIO 6GHOTECTOR ANA onpejiesieHUA NPeA3aMOPHOIO Co-
CTOAHHUA B KAPNOBLIX NpPyAax);

3) undysopuax (no paboram [1, 5] u mo Meroguueckum pexomen-
JaIMAM 10 YCTAHOBJEHHNIO NpPeJeJbHO AONYCTHMBIX KOHIIEHTpPaLHiA
3arpA3HAIOLMX BeIIeCTB AJs BOABI priGoX03ANCTBEHHBIX BOJOEMOB);

4) xonosparkax (no pa6ore [6] u mo MeTogHuecKMM yKa3aHHAM!:
BKcIIpecc-MeToR 61o0rHYecKoi OeRKH YPOBHA 3arpA3SHEeHMA BOAHOM
CcpeAbl, AOHHBIX OCAAKOR, NOYBHI U JKUBLIX OO’LEKTOB),

Hcrnosin3oBansl TAKKe pA3INYHBIE HOPMATHBHO-METOAHYECKHE JO-
KYMEHTHl # CTAaHAAPTHI (M. 1. 2).

5 OTBOP, XPAHEHHE U NIOATOTOBKA IIPOB
IJIs BHOTECTHPOBAHHUSA

IIpo6s1 mpupoaHoit Boabl OTO6MpalOT, pykKosopcteysice IL'OCT
17.1.5.05. Cocyant ana or6opa M JocTaBKM npob B nabopatopuio
ROJIHKHBI OGbITH M3 HETOKcHYHOro MaTepuana. lenecoo6pasno ucnons-
30BATbH MOJHATUIEHOBLIE EMKOCTH JUIA MHIUIEBBIX NMPOAYKTOB, CTEK-
NAHHbIE BaJIOHBI UK 6YTLIIH.

Cocyari Heo6X0ANMO MAPKHPOBATD.
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Ilepen 3anosHeHHeM cOCYAOB BOAY GHMABTPYIOT Yepes NIAHKTOH-
Hblit ra3 Ne 70 (a8 yaenieHuss TPHPOAHOIO MJIAHKTOHA) M HECKOJIBKO
pa3 ononackuBaloT cocyA. Cocyas! ceiyeT 3aloJHATL BO/0i MOMHOC-
THIO, YTO6H! B HHX He OCTABAJIOCH BO3JyXa.

OnpepeneHne TOKCHYHOCTH CJieyeT IPOBOANTHL KaK MOXKHO GhicTpee,
He noaaHee 6 ¥ nocne ot6opa npob. Ecau yxazannsiii cpox cobiocTH He-
BO3MO>KHO, TO IPOGHI cIeAyeT OXJAaqUTh A0 1noc 4 “C win 3aMopo3uTh 0
munyc 20 °C Ha Mecte o160pa no MC UCO 6341-82 (cm. 1. 2).

IIpu saMopa’XMBaHMM He CJeAYeT 3aMOJNHATH COCYAbl OJHOCTHIO,
yTo61I 3aMep3aloliaf BORa He pa3opeajia HX, YBeTNYNBasA CBOi o6beM.

Hensaa koHCepBUPOBATH NPOGLI ¢ NOMOI[BI0 XMMHYECKUX KOHCEp-
BaHTOB!

O61eMbl BOABI, HeOOXOAMMBIE /I MOCTAHOBKHM 6M0TECTOB, yKa3a-
HBI B COOTBETCTBYIOIMX padjiesiaX NpoeKkTa pekomengauuii. ITocse go-
cTaBKH 1pob B 1aGopaTopHio X XpaHAT B xonoauabHuke (NOCT 17.1.5.05
u NOCT 17.1.5.01). Ilepea 6morecTHpoBaHMEM NPoOY REAAT Ha ABE YOCTH
JUIA MOCTEHOBKH OHoTecTa Ha OTCTOABLIEHCA M HEOTCTOABIUEHCA Boge.
BMecTo oOTcTAaMBAHMA MOKHO NPOHABTPOBATH BOAY Yeped 6yMasKHbIit
bunsTp, urobs YAaNNUTHL B3BellleHHbIE BellleCTBA. TeMnepaTypy BoABI
YPaBHHBAKT C KOMHATHOM.

HaMepsaioT KOHUEHTPAUMIO KHCJI0POoAa, KOTOPAA JONKHA ObITh He
meHee 6,0 Mr/a, uTobnl 06ecnIeYNTL ONITUMANbHbBIE YCJOBHA YXH3HeAe-
ATENABHOCTH FMAPOOGHOHTOB.

Ecau nepeuscjieHHble YCIOBHUA He co6/10/ieHbl (COCYABI HETOYHO
MAPKHPOBaHbl, CPOKH H YCJOBUS XPaHEeHHA HAPYLUEHH ¥ T. 1I.), Npo-
BoAUTH GMOTECTHPOBAHHKE He clieyeT, TOK KakK ero pes3yabTaThl 6yayT
HeHAaJeXKHhIMHK.

6 BHOTECTHPOBAHHUE B PEAXHMHbBIX HABJIONEHHAX
I'CH POCTHJIPOMETA

PexxMMHBIe HaGMI0JeHHA 110 TOKCHKOJNOrHYeCKHM NOKa3aTeaAaM
NPOBOJAT MO NporpaMmMaM paboT, B KOTOPBLIX YIIpAaBJeHHAMH onpeae-
NeHbl BoAHble 06beKTHI, NYHKTH M CTBOPHI HabiloaeHni, nepuoany-
HOCTH U nepeyeHb TOKCHKOJIOMMYEeCKUX [oKa3aTesei.

Hayuno-MeToanuecKoe pyKoBOACTBO paGoTaMH no HabaogeHnAM
3a 3arpsasHeHneM nosepxnoctu Box B pamkax I'CH no Tokcukosoru-
YeCKHM IOKA3ATENAM ocyilecTsnAeT MMAPOXMMHUYECKHH MHCTHTYT
Pocruapomera (P]] 52.24.309-92).

JaHHble 6MOTECTHPOBAHMUA, NOJIYYEHHbIE B XOAe Pe’KMMHBIX Ha-
6a108€eHUIT 38 3arpA3HEeHMEeM NOBEPXHOCTHBIX BOR, MCIOJAbL3YIOT OaA
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OLEHKHM TOKCHKOJIOIHYE€CKOr0o COCTOAHUA BOAHOIo oO0beKTa MM ero
YYAacTKA.

BuoTecTHpoBante NIPpHPORHSIX BOJ NPOBOAAT C MOMOI{BIO CHCTEMbI
OHOTEeCTOB — HECKOAbKHX METO[A0B, IOCTATOMHLIX JJA MONYYEeHHUA
Goslee MY MeHee MAREIKHOTO peayabTaTa. Hafe:KHEIMHM CHHTAIOT KA H-
Hble 6OTeCTOB, MPOBEACHHLIX He MeHee, YeM HA TpeX rpymnax ruapo-
6MoHTOB, HANPHMMEP, HA PAKOOPA3HHIX, BOAOpPOCAAX H puibax. IIpm
HCMOJB3OBAHHH MEHBbIIEro Yyucja 6HoTecTos CTeNeHb HaAe)XHOCTH
CHHIKAeTCH.

Ina pexxuMubix HabGMI0AeHN peKOMEHAYETCA HCIOABL3OBATE GHO-
TeCThbl Ha JIaGOPATOPHEIX KYJNBTYPaX pakoobpasHLIX, BOJAOPOCIeil, UH-
¢ y3opuit, KONOBPATOK H PrIG.

6.1 Buorecr Ha nadpEnax

6.1.1 Ilpuruun MmetTona

MeToa ocHOBAH Ha OLleHKe BJMSAHHA MUCOLITHIBAEMOIl BOABI, OTO-
6paHHOIt 13 BOAOEMOB U BOAOTOKOB, Ha 1a60paTOPHYIO KYJABTYPY Aath-
HUt. BausaHne HCIIBITEIBaeMOii BOABI OUEHHBAIOT 10 M3MEHEeHHIO B
CpPAaBHEHHH C KOHTPOJIGM noxnsa'reneﬁ BBIAAHMBAEMOCTH M INJIOAOBHUTOC-
T gadHHUI NPH 9KCNIO3MIMH B HCHIBITYeMOIt Bofe.

OcTpoe, noJgocTpoe M XPOHHYECKOe TOKCHYECKOe AeiiCTBHe MCIIEI-
ThIBaeMoi BoABI Ha JadHUi yCTaHABAHBAIOT B XOA€ OAHOIO OfbITa (He-
npepsiBHOe 6MOTECTHPOBaHHE) B 3aBUCHMOCTH OT BPeMEHH IPOAR-
seHus aroro AeifcrBuA. OcTpoe M MOJOCTpoe TOKCHYECKOe fAeiicTRMe
HCHLITB]B&CMO;[ BOABI YCTAHABJIMBAIOT 110 H3IMEHEHHIO noxkasareJjei
BBI)KMBAEMOCTH NPU KPATKOBPEMEHHOM GHOTeCTHPOBAHUH (AJIMTEND-
HOCTBIO Ko 96 u). XpoHHYecKoe TOKCHYeCKoe AeiiCTBHEe MCILIThiBae-
MOl BoAbl YCTAHABJIMBAIOT N0 H3IMEeHEeHHIO MOKA3aTeJ el BHIZKUBA-
€MOCTH M MJOAOBHUTOCTH NPH JJIHTEJbHOM GHOTeCTHpPOBaHHMU (RIAM-
TenbHOCTHK: NpuMepHo 30 cyT).

IToxasaTeseM BHI’KMBAEMOCTH CAYXXHUT cpefiHee YHUCHO RadHMIA,
BBKMBAIOLIMX B Boje B TeueHMe onbiTa. IlokasaTenleM njiofoBHTOCTH
CJHYMHUT CPeAHee YHCAO MOJIOAM, BBIMETAHHOM B TeYeHHe IKCIOIHIMH
B HCHbITHIBAEeMOii BojJle, B pacyeTe Ha OJHY BLIKHMBIIYIO (MCXOAHYIO)
caMKky. KpurepneMm octporo Toxcuyeckoro AeiicTEMA OPH KPATKOBpe-
MeHHOM 6HOTecCTPOBAHNMN ABJIAETCA CHIDKeHHe BbKHBaeMocTH Ha 50 %
n 6os1ee B MCIIBITHIBAEMOIL BOJE IO CPABHEHMIO ¢ KOHTPOJIEM; KPHTEPH-
€M NOJOCTPOroO TOKCHYECKOTO AEHCTEUA — AOCTOBENHbIE OTIMYUA IO-
Ka3aTeseil BhIXKHBAEMOCTH OT KOHTpoaA. Kputepuem xpuHHtieckoro
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ToKcHYecKkoro feficTBHs NpH ANHTENBEHOM 6MOTECTHPOBAHMM ABJAET-
CHl JOCTOBEPHOE OTAHYME NOKa3ATeNeil REIXKUBAEMOCTH U HJIOAOBUTOC-
TH OT KOHTPOJA.

Bna nprbébananTeabHol OIeHKH TOKCHYHOCTH BOJABI HCIOJb3YIOT
KPHTepHil OTJIHYNH OT KOHTPOJIA, HpeRbalomuii 25 %.

6.1.2 HeoGxoauMue MaTepHalbl, 060pyoBaHNEe, PEAKTHBEI

1} Kyasrypa gadunii Daphnia magna. McTOUHNKH NONYYeHHA
KYJABLTYPHI, OHMCAHME OCHOBHEIX XaPAKTEPHCTHK BIAA, YCAOBHIA Kyb-
THBHPOBAKNA M cofiepKaHUA Aauxl B IIpunoxennax A n B,

2 Mukpockon MBC uau MBH no T'OCT 8074.

8 Jlyna no T'OCT 257086.

4 Tuxpobuonoruyeckuit cauok A8 oT0Ba AadHMA.

5 Crexnaununle TpybKM ANA nepeHoca RadHMIT B COCYAL. IS TECTH-
POBAHUS ¢ BHYTPeHHMM anar »tpom 0,5—0,7 cm.

6 IInankroHHbIA Fas Ne 70 ana unsrposanus npoé u Ne 55 ann
M3roTOBJIEHHMA CAYKOB.

7 CTek/IAHHLIE eMKOCTH BMECTHMOCTHIO 1—8 21 ANA TPAHCIIOPTHPO-
BaHNA RadRMiL.

8 AxBapuyMn sMecTHMOcThIO 10—30 11 AN KyNALTHRHPOBAHMA
RadHMit.

9 I{unuuaps1 Mepusie BMecTMocThi0 0,5—2,0 1 no N'OCT 1770.

10 ITunetkn MepHble BMecTHMocThIO 1, 2, 10 Mur mo NOCT 20292.

11 Konbsl cTeknaHAbIE IIJIOCKOAOHHBIE BMECTHMOCTBIO 1—2 J5 fins
BRIpAIMBaHMA Bogopocaei o T'OCT 1770.

12 Crakansl xuMuYeckre sMecTuMocThio 50, 400—600 Ma ana
6norecTuposanusa no NOCT 25336.

18 pH-metp no TY 25-05-1689.

14 IlpuGop Ana naMepeHHA KOHUEHTPALHUII PACTEOPEHHOI0 KHCJIO-
poaa B Boge Tuna BIIK-recrep no EX 2.841.004.TO.

15 KaHHCTPH MOJHAITHACGHOBRIE ANS TPAHCHOPTHPOBKM npob
BOAKI.

16 TepmocTaT nabopatoprsiit no TY 64-1.1411-76E.

17 Kanuit gpyxpomopokuciasiii x.4. no NOCT 4220.

6.1.8 TloaroToBKa K 6MOTECTMPOBAHNIO

B 6norecTe pekoMeHAYETCA HCNOALIOBATH AAGHHH H3 CHHXPOHH-
3MPOBaHHON KYJLTYPHI, B YACTHOCTH, TPEThe NOKOJIeHHE, NOJTYUEHHOoe '
nyTeM aUHKJIMYECKOro NapTeHOreHe3a B ONPeASJIEHHBIX YCJAOBMAX
pasBenelns (npunoxenne A). JlomyckaeTcs HCNOAb30BATH HECHHXPO-
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HU3IMPOBAHHYIO KYJbTYPY, ecau AadHUHM OLHOBO3pacTHEIe. PekxoMen-
AYeTcA MCHoJb3oBaTh gadHuit B Bodpacte 1 cyr. UyscTBuTebHOCTH

KyabTyphl AadHUIT JOJLKHA OLITS ClleAYIONEeit: JIKE; Mp¥ 3KCIIOHHpOBa-
HHMH B PACTBOPE ABYXPOMOBOKHCJIONO KANKUA AONHA HAXOAUTHCA B
nHrepBane koHneaTpanuit 0,9—2,0 Mr/n K,Cr,0,. ITepuognuecks (1
pa3 B TeueHne 1—2 MecAueB) ciepyer NPOBOANTS ,,KATHGPOBKY” nad-
HMH MO ABYXPOMOBOKHCIOMY KaNHIO (,3TAJIOHHLIN” TOKCHKAHT) AN
YCTaHOBJIEHHA JIK24.

Bce npoueaypst, cMMCaHAbBIE Aajee, CleAyeT NPOBOAUTE B YCJO-
BHAX, ONTHMAIbHBIX AAA KH3HEeACATENBHOCTH Raduuit (IpHUIOKe-
Hue B).

6.1.4 IlpoBenenne 6uorecta

O6uuii 06'beM BOABI ANA GHOTECTHPOBAHUA OJHOM npobr 0,6 i, ¢
ydeToM 3-KpaTHOM CMeHbI BOABI B CAy4Yae JIATNILHOro 6HoTeCTHPOBA-
Hua —2,0 a. Ecan 6MotrecTHpoBaHHMe NPOBOAAT Ha OTCTOABIIEHCA M
HeoTcTOoABLIeHCA BoJe, TO JJIA AJUTEJHHOro 6HOTeCTHPOBAHHUA HE06-
xoxumo 4,0 n.

Haduuit oTNABANBAIOT M3 AKBAPHYMA C IOMOINLIO CTEXJAAHHOMK
THhYy6KHU ¥ NepeHOCAT B MYCTOH cocyA AnA GuoTecTHpoBaHMA. 3aTeM
NMNeTKO ¢ rpyileit OTCACHIBAIOT HANHILEK XUAKOCTH H CPaly e oc-
TOpPOsKHO (UTO6BI He TPaBMHPOBATH AadHMil!) IPUAMBAIOT HCHLITEIBOE-
My10 Boay. B Kaxxabiit cocyn Hanueaor no 0,2 1 MenuITEIBaeMoit HAK
KOHTPOJIbHO Bojibl M noMenaioT o 10 ocobeil ogHOCYTOUHOM MoONOAM
nAadHMIL.

B KayecTBe KOHTPOAA UCNOJIb3YIOT BOAY, OTOGPAHHYIO HA YCJIOBHO
uyncrom (poHoBOM) cTBOpEe BOAHOrO o6beKTa (NepBhIil KOHTDPOJB).
OaHOBpEMEHHO CTABAT BTOPOil KOHTPOJIb — HA OTCTOSAHHOM BOAONPO-
poaHoit soge. na kaxkaoit npo6sl cTaBAT TpHU HOoBTOpHOCTH {BCero 30
Aaduuil Ha ogHy npobGy Boasl). Yepes 3 cyT oT Hauana ONbITA MEHAIOT
BOAYy B cocyjax ¢ AahHUAMH Ha CBEXKeOTOGPAHHYIO HIH Ha BOAY 13 Toit
e npobrl, XpaHALEIICA B XOJOAIJIBHHKE [IPH COOMIOAeHUH yCAOBHR
xpaneHna (cMm. n. 5). YTo6nl cMeHUTH BOAY, AaHHUN OTIABJIMBAIOT M
NnepeHOCAT B APYIoii cocyA.

B reyenue nepsrix 2 cyT KadHUI1 He KOPMAT, C TPETHHX CYTOK Ha-
YHHAIOT KOPMHTH exkenHesHo. Kosnyectso kopma, BHOCHMOe B cocy-
Abl AxA 6HOTECTHPOBAHMA, AOJKHO ObITE OfAMHAKOBbIM. [IpH cMeHe
Boas! AadHMit KOPMAT 38 3 4 [O CMEHBI.
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6.1.5 Perncrpanusa noxasaresieil REKHMBAGMOCTH M IUVIOROBUTOCTH
AadHK

Ha6nionenns 3a gadHUAMYM BeAYT B HepBbIA UaC HeNpPephIBHO,
3aTeM B TeueHMe 6—8 y — xakaAbIi yac, B gajpHeliimeM 2 pasa B JeHb
exeHeBHO. PerncTpupyioT noxasaTte/Jd BHIXKMBAEMOCTH M ILJIOJOBH-
TocTH. KpoMe TOrO, YUUTHIBAIOT NOBEAEHHE PAuKOB, N3MEHEHHE OK-
PacKM Tena ¥ APYrye NOKA3ATeH KH3HeJeATeAbHOCTH. PaxkT ribean
RadHNil YCTAHABANBAKOT 0 HeNOABMMKHOCTH (MMMObGHIN3anun). M-
MOGHIM30BaAHHBIMM CUHTAIOT AadHNI, KOTOphIe JIe;KAT Ha JIHe COCYAa
H He AeNal0T IJIABATENBMBIX ABMIKEHUI Noc/le NOKAYMBAHUSA coCy/ia B
TeueHMe 15 ¢ (gake ecim ux anteHHb! Koaebmored). lorn6mux aag-
HANM YYMTHIBAIOT BH3YAJABHO, HE BRIHMMAA X U3 cocyaa. IIpu Heobxo-
AUMOCTH MCHOJB3YI0T GHHOKYJIAP MM aAyny. Ilo Mepe mosiBaeHun
MOJIOZTH ee HIBIMAIO [ M3 COCYAOB, HPOCHNTHIBAIOT M YAANH.OT.

Hennsie o yncse BRURMBIL (X AahHUI K BRIMETAHHOM MOJOLH 38 KAJK-
Able CYTRY HabmoAeHUIA aanuceipaloT B Taluimy B.1 (npuno:xenue B),

OcTpoe N XpoHHYECKCe TOKCHUYECKOE JieHiCTBHe YCTAHABJIHUBAIOT B
OJHOM M TOM ’Ke ONkITE B 3aBHCHMOCTH OT BPeMeHH NPOABJIEHHSA 3TOTO
Reitcreua. ONbIT DPOAC/IKAIOT A0 TeX HOp, MOKa HCXOLHbI® CAMKH
RanxyT no TpH noMeTa MOJIOAH.

OnsIT npexpaudialoT paHblle, €CAK BoJa NPOABHT TOKCHUYECKOe
Ae¥cTBHe, KOTOPOe OLEHMBAIOT corJlacHo 1. 6.1.6,

6.1.6 O6paboTka pedysbTATOB, PACYETH] M OLEHKA TOKCHYHOCTH BOABI

Octpoe ToKCcHYeckoe geiicTBue McnbIThIBAeMOM Boabl Ha gadHU
YCTAHABJIMBAIOT [0 KPHTEPHIO TOKCUYHOCTH — CHMMKEHHIO BhIXKIEBAE-
moctH Ha 50 % u 6oJiee mo cpaBHEHMIO ¢ KOHTPOJIEeM (KPATKOBPEeMeH-
Hoe GloTecTHPOBaHNE).

Ecisin pofla OKa3bIBAGT OCTPOE TOKCHYECKOE AeliCTEHe, YCTAHABJIH-
BAJOT KpaTHOCTH pasdbaBnenus, NIpH KOTOPoit oHO ycTpaHAercs. [aa
3TOrO NpPOBOAAT OHMOTeCTHPOEAHHe HAa cepuM pasbassieHmit. Boay paa-
G6aBaaoT B 2, 10, 50 u 100 pas. Ilo noayyennsiM peaynstaraM 6uoTec-
THPOBAHNA OHEHHBAIOT TOKCHKOJOTHYSCKO8 COCTOAHHE BOJHOTO

- obrbexTa (cM. 1. 8).

Ecau cHmsxkenne BrIKHBaeMOCTH B TeyeHue 96 4 He mpewiluaeT
50 %, TO pACCUMTHIBAIOT JOCTOBEPHOCTH PAJIMYHI BLIKHBAEMOCTH B
HMCIBIThIBAeMOH BOZe M KOHTPOJIE€ C MOMOIBIO CTATHCTHYECKHUX METO-
AoB (cM. n. 8). Ecau paaauuns AocToBepHbl, CHHTAIOT, YTO BOJA OKA-
SBIBAET [I0JI0CTPOE TOKCHYECKOe AeiicTBHe.
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XpoHuYecKoe TOKCHYECKO® AeiicTBMe HCHBITHIBAEMOI BOABI Ha
AapHHI YocTAHABJIHMBAIOT IO CTATHCTHYECKH AOCTOBEPHBIM OTIAHYUAM
noxkaaarejieil BLBDKNBAEMOCTH M IIJIGACBHTOCTH AadpHHUIT B MCOEITHIBAG-
MOt BOte OT KOHTPOJbHBIX NPH 3KCHOIHLMH Gosee 96 u.

Ina npubiausuTte-HON ONEHKHU TOKCHYHOCTH MCIIOJL3YIOT KPUTe-
pHU oTAHYHKIT OT KOHTpoNa 25 % no paGore [11}.

TlokasaTenu BekHBaemocTH fadHWIt B HCIBITHIBAEMOl Bojge M B
KOHTPOJIe PACCUHTHIBAKOT N0 bopmyne

Xy = (£ X, /Z N) 100, (6.1)

rae Xy, — BLIXKMBAEeMOCTb AadHMit B onkiTe U3 I-ro unCcia NOBTOPHOC-
Teit, % ucxoxuoil uMcIeRHOCTH;
X)) — YHCAEeHHOCTHh BRDKHBIONUX AadHUHM B KAXKAOH NOBTOPHOCTH,
9K3;
N — cymmaproe uucio gadpHUR, B3sATOe A1 OUbITA (HCXOOHAA
yucaeHHocTs Aadunit).
CHu:KeHMe BHIXUBAEMOCTH AadHuil B McHITHIBAeMO BOJE MO
CPABHEHHIO ¢ KOHTPOJIEM PACCYHMTHIBAIOT No dopMyne

A=[(X), - Xy /X,] 100, (6.2)

The A — CHWXeHMe BBIKMBAEMOCTH AacdHHIA IO CPABHEHHIO C KOHTPO-

_ neMm, %;

Xk — cpeanee apudMeTHUYeCKOe YHCAO RadHHI, BRLUKHBIUNX B

_ KOHTpOJIe;

Xo — cpeanee apudMeTHYeckoe uncio AadHMIl, BHIKHBIIMX B
onkiTe.

InoposnToCcTe AadHMI B NCHBITHIBAeMO Boje U B KOHTpOJe pac-
CYHTBIBAIOT 110 Hopmyne

X‘ = ZM‘ /EV" (6.3)

rae Mi; — YNCNEeHHOCTh MOJIOAH B KAJKJIOM BhIMETE, 3K3.,
Vi — uyuca0 HCXOAHBIX CAMOK, BEIMETABIIMX MOJOAb M BhIKUB-
HIHX K MOMEHTY ydeTa JAHHBIX O [OAOBHTOCTH.
IlaTonornuyeckue orknoHenus (abopruposannsle aiina, ypomisu-
BYI0, MEPTBOPOXXAEHHYIO MOJIOJb) CYMMHPYIOT ¢ peasibHOM IJIOAOBH-
TOCTBIO (IIOTEHINAJIFHAA [LIOA0OBUTOCTS).
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JlocToBepHOoCTh Pa3nnuMil NoKA3ATENCH B MCIIBLITHIBAEMOI BOJie H B
KOHTpOJIe HaXOAAT, HCNOJMb3YyA Kpurepuit CThiogeHTa, KAK ONHCAHO B
pa3zaene 8.

IIpu onleHKe XPOHHYECKOI'0 TOKCHYECKOro AeHCTBHA BLIBOA O Ha-
JIMYKHM TOKCHYHOCTH AeJIAl0OT B TOM CAyune, eCJH BHIABJIeHbI PA3AHYMA
XOTA OBI 110 OAHOMY NOKAIATENIO (BBIXKHBAEMOCTH WIH IVIOOBHTOCTH).

PeayasTarsl 6HOTECTHPOBAHMSA 3AMHCHIBAIOT B TaGan1Ll o Hop-
Me npuNoKeHua B.

6.1.7 Ilpumep 6MoTecTpoBaHUN Ha AadHUAX

IIposeneno 6uorecTHpoBanue Boabl po6e1 Ne 1, oTo6panHOM HHXKe
¥ Bhilze ropofa P. na pexe [l. [Ipu kpaTrkospemMerHHOM 6HoTecTHpOBa-
HUH Ha RadHUAX 3a 96 4 yCcTaHOBJIEHO Cieayollee:

1) B koHTpone 1 (K-1, orcrossimanca BogonposogrHas soaa) ns 30
RadHMii (Tpu nosTopHOCTH, N0 10 ocobeil B Kk noit) BeKMIN 29;

2) B koutpone 2 (K-2, Bosa pexku /1., orob6panHas Briille ropoaa)
BXMIHM Bece 30 ocobeit;

3) B onsite (Bosa, oToGparHaA Hike ropoga) us 30 nadpHuit BEIXKM-
no 20, r. e. 67 % HcxoaHoro uucaa.

M3 aTux AnHHBIX cleAyeT, YTO BOJa He 0Ka3nJa OCTPOrO TOKCHYEC-
Koro aeiicrsva Ha gaduuit (He 3aperucrpupoBano 50 % -e cHUKeHHe Bbl-
AHuBaeMocTH aadHU 3a 96 Yy HaGnwaennit). OgHAaKO cMepPTHOCTD

Tabauua 6.1 — Crarucruveckan o6padorxka AaMnux SMOTECTRPOBANRR
upobu soaM N 1

Cepnn X X X=X X -% o s
Koutpons K-1 10 9,67 0,33 0,1089 0,68 0,34
10 0,33 0,1089
9 0,67 0,4489
T 0,6667
KonTpoas K-2 10 10 0o ] -— -—
10 0 o
10 0 (1]
Onwt O 8 8,67 1,33 1,7689 1,16 0,85
8 0,67 0,4489
8 0,67 0,4489
T 2,6667

16



P 52.24—94

JIOCTATOYHO BHICOKA IO oTHOWeRMo K KonTpomo (k K-1 — 31 %, x K-2 —
83 %) u npesnimIAeT NPUHATHIA KpUTepHil oTanuni, pasHeit 25 %.
TakuM 06pasoM, o NpuGAHaNTeNBHOM OlleHKe, BOAA U3 NPobnl OKa3kl-
BAET NOJOCTPOE TOKCHIecKoe JeiicTaue.
Jlna yrouneHus peayabTaTa NpoBejeM CTATHCTHYecKYlo oGpa6or-
ky (cM. n. 8). Ina yro6cTea sanuineM gaHHble B Tabauny 6.1.
Paccunraem t-Kpurepuil.

t = (9,67 - 6,67)/ (0,342 + 0,65 = 4,11
Yncso creneHeit cBoGOABl paBHO
8§+8-2=4

Hna sroro uncaa creneneit ceoboas! tg, = 2,78.
Taxum o6pazom, ycrosne RocToBepHOCTH oYMl ¢, > tg, cobmo-

JIeHO, M, CNEJJOBATEJILHO, B OIIbITe BHISKHBAEMOCTh AOCTOBEPHO HUIKe,
yeM B KoHTpose. OTcioAa cleRyeT, UTO HCIBIThIBA@ManA BOAA AeiCTBU-
TeJBHO OKAa3BbIBAET IIOAOCTPOE TOKCHYECKoe AelicTBHe Ha AadHUIA.
OnuiT npeKkpalleH, TaK KaK TOKCHYecKoe JeficCTBHe BOALl YCTAHOB-
JIEHO Y)Ke MPH KPATKOBpeMeHHOM GuoTecTuponaHuy. PesayabrarTs
npeacrapjens B Tabaune 6.2 (cM. npunoxkenne B, Tabanua B.2).

Tabauna 6.2 — PeayasTatel KPATKORPEMEHMOro SMOTECTMPOBANMS BOXAM
pexu . na nadpuuax

BriskuBae- Canxenne
Boanwit Mot % BLI)KHBAEMOCTH Ouenxa
N o6beKT, Ce ' N0 OTHOUNIEHMIO TOKCHM-
P Ta pHa MCXOHOro
npobu A yuesia K KOHTpOARK HOCTH
oT6Gopa ocobel BOAL
K-1 K-2
1 Pexa JI. Kourpoan K-1 96 —_ OxaauipaeT
12.08.91 |Kosrponn K-2 100 —_ noaocrpoe
Opmt O 87 a9 TOKCH-
yeckoe
neficrame

PeaynbTaTsl GHOTECTHPOBAHMA YKA3LIBAIOT HA HECOOTBETCTBHE KAa-
YecTBA BOJLI NO TOKCHKOJOIHYECKHM MOKA3ATENAM YCTAHOBIEHHBIM
HODMaM,
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6.2 BuoTtect Ba uepuonadaHax

6.2.1 Ilpuunun Metoza

Metos 0CHOBAH HA OlEHKEe BJAMAHMA UCNHITHIBAEMON BOAbI, OTO-
GpaHHOI1 K3 BOJOEMOB H BOAOTOKOB, Ha Ja6OPaTOPHYIO KYJALTYPY Ue-
puonaduuii. Banauue cnbiThiBaeMoil BOALI OLIEHUBAIOT O H3MeHe-
HHIO NoKa3aTreseil BHI)KMBAEMOCTH M IIIOKOBUTOCTH LepuogadHMit
NpH 3KCIMO3INIMH B UCHIBLITHIBAEMO#l BoJie 110 CPABHEHMIO ¢ KOHTPOJIEM.

OcTpoe ¥ XpOHHYECKOe TOKCHUecKoe AeHcTBHe HCIBIThIBaeMO
BOAbI HA UepHoadHUM YCTAHABANUBAIOT B ABYX PASJIHUYHBIX ONBITAX —
ocTpoM (KpaTKOBpeMeHHoe 6MoTeCTHpOBaHKe AJIHTEAbHOCTHIO A0 48 u)
M XPOHHMUYEeCKOM (ANuTeabHOe 6MOTECTHPOBAHME, MPUMEPHO 7 CYT).

IToxasaTeny BBIKHBAEMOCTH U NJIOAOBUTOCTH, KPUTEPHIl TOKCHY-
HOCTH M KOHTPOJIbHbIE CEPHH Te Ke, YTo U B 6MoTecTe Ha fadHHUAX
(nm. 6.1).

6.2.2 Heofxoanmsle MaTepHabl, 000pyLOBaHHe, PEAKTHBBI

1 Jla6opaTopnaa KyabTypa uepHosadHuit. Onucane 0CHOBHBIX
XapaKTepPUCTHK BHJA, YCJIOBHA KYJIbTHBHPOBAHUA, COAEPKAHHE B HC-
TOYHHMKH MOJYHEHHUA KYAbTYPhI NpuBeaeHbl B npuioxkenuax I'm [I.

2 CrexknAHHbIe KANHANAPSHL ¢ JuamMeTpoMm 0,2 cM.

3 Muxpockomnsl, aynsl ¥ Apyroe oGopyaosBarEne cornacHo n. 6.1.2,

6.2.3 INoaroToBka K GHOTECTHPOBAHMIO

Ina 6noTecTHPOBAHUA HCIIONB3YIOT MOJIOALIX ocobeit yeped 0—2 y
nocje Hx poxaenua. lonyctumo ucnosnbsoBatk ocobeil Bo3pacTom 6 —
8 4, Ho pa3unUA B BO3pacTe PauKoOB He AOJXKHA NpeBLIIUATH 4 4.

Y106B1 HOAYUYHT OAHOBO3PACTHHIX LepHoAadHHIA, H3 OCHOBHOM
KYJbTYPbI 0TJ1aBaKBA0T 10—20 nosioBoapesbix CaMOK M MOMELLAKOT
110 OHOJ B CTEKJIAHHLIE cOCyAbl, coflep)Kalye no 15 Ma BoAbl, AasA
KyJAbTUBHPOBaHMA. Pa3 B cyTku uepuo;apHHil KOPMAT, fob6aBaAAA B
cocyas! no 0,05 ma cycneH3un xieGoneKapHbIX APOMKIKe.

BriMeTaHHYIO CAMKAMHK OXHOBO3PACTHYIO MOJOAB M3BIMAIOT U3 CO-
CYZOB, YaCTbh MCNOJB3YIOT ANA OGMOTECTUPOBAHHUA, & OCTABINYIOCA YAA-
AAOT.

YyBCcTBHTENbHOCTh KYJABTYPbI HepHogachHUIt JodxHA ObITH cae-

Ayronieii: JII-ng =1,2...1,9 mr/a K,Cr,0,.
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6.2.4 Ilposegenne 6uorecta

O6muit o6beM Boa AJNA GHOTeCTHPOBAHHA oxHOI Npobwl (¢ yue-
TOM cMeHBI Bogsl) — 0,5 J1.

BHauase B BoJie ONpefiesIAIOT KOHIEHTPALHIO PaCTBOPEHHOr0 KHC-
Jopoaa. Eciu ona meHee 5,0 Mr/ s, To BoAY HACKILIAIOT KUCJAOPOAOM A0
3TOr0 YPOBHA ¢ NOMOLIbI0 MHKPOKOMIIpeccopa. B mponecce 6uorecTn-
POBAHHA He PEKOMEHAYETCA 83PHPOBATh TECTHPYEMYIO BOAY.

BuoTecTHpoBaHHe NPOBOJAT B KIMMATOCTaTe, JIOMKUHOCTATEe, 6OK-
ce WJIM NOMEIEeHHUH, B KOTOPOM obecreueHsl ONTHMANIBHAA OCBEIlleH-
HocTs (400 —600 nk) 1 TeMnepaTtypa (251 °C).

PeayabraTsl 6MOTeCTHPOBAHMA CYHTAIOT PABHUALHBIMH, €CHH [H-
Genb HepHogadHHIT B KOHTpPOJIe 3a Bech NMepHOA HAGMIOAEHUA He Ipe-
potiiaeT 10 % ¥ KOHUEHTpPAUMSA PACTBODEHHOro KHMcjopoaa B
TecTHPYeMoil Bofie K KOHIY GMOTEeCTHPOBAHMA COCTABIAET HE MeHee
2,0 mr/an.

BuoTtecTHpoBaHNe NPOBOAAT B ABYX BAPMAHTaX: OCTPOe M MOAO-
CTpoe TOKCHUYecKoe JleficTBHe OnpefeAalOT NIPH KPATKOBPeMEeHHOM
6UOTeCTHPOBAHMH, & XPOHHYECKOS TOKCHYECKOe JefiCTBIe — IPH AJIH-
TeJbHOM OHOTECTHPOBAHHHN.

B oGoux BapuanTtax B 10 cocyaos HanusaoT no 15 M HenkIThIBae-
MOJ1 BOAbI H NOMEIUAKT B KAXKABIA COCYA IO OAHOI 0co6M MOJIOAM 1ie-
puonadHuit. [ina aroro neprofadHUl OTIaBAKBAIOT IMNETKOI ¢
AuaMeTpoM orBepeTa 2,0 MM, [IEPEHOCAT B CA4Y0OK M3 NMJIAHKTOHHOIO
rasa M, MOTPY3MB CAYOK B BOAY, BBIITYCKAIOT B Hee PAYKOB.

Brauase caxxkaroT uepuoagHHil B KOHTPOABHYIO, & 3AT€M B HCIIbI-
THLIBAEMYIO BOLY.

6.2.5 Perucrpanus nokasaTtesieil BbBIXKMBAEMOCTH M IUIOKOBUTOCTH

IIpu kparroBpeMeHHOM GHOTECTHPOBAHHH BHXHBIINX UepHoaad-
Huit yynrsisaioTr yepes 1, 6, 12, 24 u 48 y. Ocobeil CYUTAIOT K UBBIMH,
€CJIX OHH ¢BOGOAHO MepeABHUIAIOTCA B TOJIIE BOABI MJIM BCILJIBIEAIOT CO
AHA cocyaa He no3xHee 15 ¢ mocse ero noKayuBaHUA.

B teuenune 48 4y nepuogadpuuit He Kopmar. I[Ipu gaurensHom 6mo-
TecTHpoBaHMH 1 pa3s B cyTKH HepuofadHUN KOPMAT cycrneH3Heilt
ApoxkiKeil, KOTOPYIO BHOCAT B KaXKAblil cocya B Konudectse 0,05 mu.

Boay menalor exkecyrouHo. Ilpu 3ToM NOACYHTHIBAIOT BBIKUBLIMX
HCXOAHBIX LepuUoiadHHII M BEIMETaRHYIO Monoab. Hexoansix uepso-
AadHHI Mepeca’XMBAIOT B APYTHe COCYALI, KY/[a y)Ke HAJIMTa CReXAas
nopuusA sogbl. MoJioas nocJie nohcyeTa yAARAIOT,
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Jnurensnoe 6MOTECTHPORAHHWE MPOBOAAT A0 TeX MOP, NMOKA BCe MC-
XOJiHbIe CAMKH AAAYT IO TPH NOCAEACBATEAbHEIX BHIMETA.

OnmiT NpeKpapjaloT paHblle, 8CJH BojAa NPOABUT TOKCHYECKOS
RelicTeue, KoTopoe oleHNBaIOT corjacHo 1. 6.1.6.

6.2.6 O6paboTKa pe3yabTaTOB, PACYETH! M OLIGHKA TOKCHYHOCTH BOALI

OcTpoe B NoJOCTPOe TOKCHYECKOe AelicTBYe ONpeReaalOT NPH
KPaTKOBpPeMeHHOM 6MoTecTHPOBAHMH (ANUTEJbHOCTHIO Ko 48 1), xpo-
HHYeCKOoe TOKCHYECKoe JieficTBHe ONpefeaioT NPy ANUTeALHOM 6Ho-
TecTHPOBAHUHN. ONeHKY TOKCHYHOCTH UPOBOAAT KAK ONMCAHO B
n. 6.1.6. lanunie npeAcTABNAIOT B BUAE TaGANIE, TAK e, KAK H NPH
6uoTecTrpoBaHuH HA AadpruaX. IIpuMep oleHKH TOKCHYHOCTH NIPUBe-
pen s m. 6.1.7.

6.3 BuoTecT HA BOXOPOCHAAX

6.3.1 purnun Metoaa

MeTrosuKa ocHOBaHA Ha ONPe/ieIeHUH H3IMeHeHNII MHTeHCHBHOCTH
PA3MHOYKEHMA /| 30PATOPHON KYJNLTYDPE! 3€JeHBIX HPOTOKOKKOBRIX
BOJlopoc/aeit noJ BIMAHKEM HCIEITHIBAEMON BOAM IO CPABHEHHIO C
KoHTposeM. IlokasaTesleM NHTEHCMBHOCTM Pa3MHOXKEHUS KYJIbTYPhl
ABNAeTeA K03 DUIHUEHT NPUPOCTa YHCI@HHOCTH KJIeTOK Bofopoceii.

KprnTepuem ToKxCHYHOCTH ABJIAETCA JOCTOBEPHOE CHMXKeHMe Koad-
M MeHTa IPUPOCTA UHC[IeHHOCTH KJIETOK B HCNBITHIBAEMO BOAe 1O
CPABHEHMIO C KOHTPOJIEM .

BoamosxHo Tarke yrenuuenue KoadduiMeHTa IPHPOCTA YHCIIOH-
HOCTH BOJOPOCJIei, YTO CBH/AETEIBCTBYET 0 HAJIMYHM B MCHIBITHIBAEMOH
BOJ€ 3arPA3HAIONINX BEIeCcTB, CTHMYJIMPYIOIIHX POCT BoJopoceil.

OcTpoe ToXcHYecKoe geiiCTBHe YCTAHRABJIMBAIOT NPH KPATKOBpe-
MeHHOM 6MOTECTHPOBAHUHM — B TeueHue 96 u, XpoHNYECKOoe TOKCHYec-
Koe AeiicTBUe — NPH AJINTe/bHOM GHOTECTHPOBAHMH B TeueHue 14 cyT.

HcToyHHKH MOJYYeHHA KYJALTYPHI, ONNCAHNE OCHOBHBIX XapaKTe-
PHCTHK BHAA, YCIOBHA KYJbTUBHPOBAHMA K COJePIKAHNA AAHBI B IPH-
noxennsax E un M.

'180 8692. Water quality — Fresh water algal growth inhibition test with
Scenedesmus subspicatus and Selenastrum capricornutum. — 180, 1989,
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6.8.2 Heo6xoanmMsle MaTepuaibl, 060pyRoBaHHe, PEAKTHBLL

1 Kyabrypa Bogopocieit Scenedesmus quadricauda (Turp.) Breb.
wnan Chlorella vulgaris Beijer.-

2 Astoxaas no 'OCT 9586.

8 Annapar 3eitTua uian apyroit GpuALTPoBANIBHBIN annapar.

4 Kon6a Byuaena o TV 25—1173.

5 Nosaropst nuneroynsie Ha 0,1 1 0,5 ma I11 no TY 64—1--3329.

6 Kamepa cuetnas [opsiesa 1w @yke-Posentans no TY 64—1-—816.

7 JlsomunocTar.

8 Muxkpockon 6uosorndeckuii ,Buonam”.

9 OunsTpst Membpannsie no TY 6—05—1903 ¢ auamerpom mop
0,85—2,5 mxm (N2 4).
25010 Kon6r! kounyeckue no NOCT 10394 sMectumocThio 1000 Ma 1

M.

11 Kon6s1 mepuste no NOCT 1770, B ucnonHenun 2, BMecTHMOC-
T610 100 M.

12 Ouaunnpset Mepabie no NOCT 1770, B ucnonxnennu 3, BMecTR-
MocThIo 250 M.

13 Bara.

14 Mapna no I'OCT 9412.

15 Kaaunit asornokucasiii no NOCT 4217 uam. Ne 1.

16 Maruuit cepraokucastit no NOCT 4523.

17 Kannit pochoproxucabiit ogosameruennstit no NOCT 4198.

18 Kaanit yraexucasiii no N'OCT 4221.

19 Kansuumii asoraoxkucastit no TY 6—09—1013.

20 Bopuas kucJora no N'OCT 9656.

21 Maruuit xnopucrslii yetsipexsogHsiit no NOCT 4209.

22 Hunx cepuorucaniit no NOCT 4174.

28 Oxcup monubaena no TY 6—09—4471.

24 Ammonuit sanagueBoxucasiit mo P'OCT 9336 mam. Na 1.

6.3.3 IloaroToBka K 6HOTECTUPOBAHMIO

Adas nocepa McnoJb3YIOT 5—7-CyTOUHYIO KYJAbTYpPY BoAaopociet,
HaXoAALYIOCA B OTAAUH IKCNIOHeHuMansHoro pocta. Ilepex 6uorectn-
poBaHHMeM ee CryIIAIOT, GUABTPYA uepe3 meMOpaHHEIN dunsTp Ne 4
uiH GUABTPOBANBHYIO GyMary (CHHAA JIeHTa) ¢ MOMOLIBIO annapara
BeitTia.C punbTpa BoAOPOCHH CMBIBAIOT B cTaKaHRYNK 30—50 mur npo-
¢uasTpoBaHHOM KyJbsTypaabHoit cpeasl. Kaetku Bogopocneit MoskHo
TaK>Ke CKOHUEHTPDHPOBATH IIyTeM OTCTAHBAHMA KYJBLTYPH BOZOPOC-
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Jeil. YHclIeHHOCTs KJIETOK B CYCNIeH3HUM, KOTOPYIO MCTIONBAYIOT M
mocesa, AOJKHA COCTABAATS 85-—10 mun . /M.

BruoTecTHpoBaHHe NpoBOJAT IPH ONITHMAJILHON TeMnepaType M oC-
BeIeHHH.

Jlra 6MoTeCTHPOBAEHNA MCHOJB3YIOT KYJABTYPY Bonopocheil, njis
xoTopoit xounenrpanusa K,Cr,0,, pransaomasn 50 % -e cumxenne
YMCJeHHOCTH BoZopocjedt 4Yepe3d 4 cyT, HAXOZMTCA B MHTepBAJie
0,4—0,9 Mr/a.

6.8.4 Ilposeaenue 6MoTeCTHPOBAHMA

Ilna 6uorecTuporanua Heobxoxumo 0,5 11 Bogml.

BuoTect cTaBAT B Tpex cepusax: OJHO ONLITHON M ABYX KOHTPOJIb-
HRIX. J{NA KOHTPONBHBLIX CepHil UCIIOABAYIOT BOAY, OTOGPAHHYIO M3
»YCJIOBHO YHCTOro” (\POHOBOI0) CTBOPA, H OTCTOABILYIOCHA BOAOIPOBOA-
HYI0 BOAY. IIpn oTcyTeTBUM HBOHOBOrO CTEOPA JONYCTHMMO MCIOABL3O-
BATb OAHH KOHTPOJIb — Ha BOJOIPOBOAHOM BOAe.

B xon6s1 BMecTMocThIO 250 M HasnuBaioT o 100 Ma KOHTPOJIL-
HOM MM UCTILITHIBAEMOI BOARL.

IloBTOpHOCTH ABYKpaTHAA. B Kaxxaylo Koaly nuneTkol BHOCAT HO
0,1 M raxgoro cojiesoro pacrsopa (cM. npwioxkerre ) u no 0,5 ma
CTYIIleHHO KYJILT "PhI BOAOPOCHAeit.

Kos6p! 3aKpLIBAIOT BATHO-MAPJEBBIMH NPOGKaAMHU, coiep:KHMoe
TIATENLHO IEPEMEINMBAIOT ¥ B KAXK 0l Kosibe onpeaessioT MCXOAHYIO
YUCJNIEHHOCTh KJIETOK, KoTopas RoJxxHa 6611 25—50 TeIic. Ku./Ma.
Kon6s1 moMerjaloT B JIOMHMHOCTAT MJIM B XOPOLIIO OCBEILeHHOe MeCTO,
3alMIeHAOe OT NPAMEIX COJMHeYHBIX nydeil. Yepes 96 yu B kax o
Kosibe NOACYMTHIBAIOT YMCIEHHOCTDb KJETOK JJIA YCTAHOBJIEHUA OCTPO-
ro TOKCHYECKOTO JieiicTBMA HUCNLITHIBAeMON BOABI (KpAaTKOBpPEMeHHOEe
6noTecTuposanue). Ilpn ycraHOBJIEHHM OCTPOro TOKCMYECKOro AeHcT-
BuA (cM. n. 6.3.6) 6morecTpoBaHue npexkpauianT. Ilpu orcyreTBHH
OCTPOTO TOKCHMYECKOTO AGHCTBMA ONBIT NPOAOJYKAIOT, YTOGH! yCTaHO-
BUTHL BO3MOXKHOE XPOHHYECKoe JielicTEie (IIMTebHOe 6oTeCTHpPORa-
uue). B aToM cayuae yepes 7 cyT oT Hayasia GMOTECTHPOBAHNA MEHAIOT
KOHTPOJIBHYIO M HCIBITHIBA@MYIO BOAY Ha cBe)XeotobpaHuylo. Ilaa
3TOro B HOBYIO NApPTHIO KoJ6 BMecTMOCThIO 250 MJI HAMBAIOT 1O
75 M7 KOHTPOJILHOM MJIM MCHBITLIBAGMOI BOAKI (M3 cBeskeoToGpaHHOM
npo6bl), B KAXKAYIO KoAGy RoGaBAAIOT YKa3aHHOe KOJIMYEeCTBO PacTBo-
poB couJreii.

TiaTensHo nepeMemnBalOT COREPIKUMOE KOO, B KOTOPHIX NPOEBO-
Annu 6uoTecTUpOBaHME B TedeHHe nepsbix 7 cyT. Ilunerxoi ¢ peanHo-
BO# rpyweit or6HUpAIOT M3 COREPHKUMOro Kaxkaoi konaber o 25 ma,
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NepeHOoCAT COOTBETCTBEHHO B CBEXKEeNPUTroTOBJAEeHHbIe PACTBODHI M
nepeMeinnpaloT. 3aTeM B KaXkAol Kosbe olpeAensioT HHCHNEHHOCTDb
KJIeTOK H IPOAOJKAIOT 6HOTECTHPOBAHME elue B Teyenue 7 cyr. Yepea
14 cyT ycTaHaBAMBAIOT, OKA3LIBAET JIK MCNLITHBAEMad BOAA XPOHM-
JecKoe TOKCHYeCcKoe ieiicTBMe Ha BOJOPOCIIH.

6.8.5 Perncrpanusa YHCJI€HHOCTH KJETOK Bojgopocieit

YucaeHHOCTs KIIETOK MOACYMUTHIBAIOT HOJ MHKPOCKONOM, MCIIOJIb-
aya kaMepy I'opsaena nau ®ykc-Posenrana. Kamepy m nokpoBHoe
CTeKJIO 00€e3’KMPHBAIOT, HAKPLIBAIOT KAMEpPY NOKPOBHBIM CTEKJIOM H
MPUTHPAIOT ero A0 o6pa30BaHMA PARYMKHEIX Kojell MHTepdepeHIMH.
H3 kaxaoil xoy6n! nuneTKoil HAHOCAT NO OAHON KamJie TINATEeJLHO
nepeMemIaHHOM CyCcleH3HH Ha BePXHMIl M HH)KHUIT Kpas NOKPOBHOTIO
crekaa. KaMepy 3anosHAIOT TaK, YTOGM He 06Pa30BBIBAIHCH NY3BIPh-
KH BO3AyXa, U3BITOK CYCIIeH3IUH BhITeCHAeTcA no KanaBkaM. Ilpo-
cMaTpHBaloT 16 KBAaApPATOB MO JHATOHANM MAH BCe II0Jie KaMepkI, eCaH
YHCJIEHHOCTH BOJOPOCIeil MaJla (IIPH OXHOM 3alloMHEHHK KaMephl Npo-
CUMTHIBAIOT He MeHee 50 KJeToK). BLIUMCAAIOT UMCAEHHOCTD KJIETOK
Bojopoceil B 1 Ma cycnieH3uu no ¢gopMyJe

M =[m/ (v )] 102, (6.4)
rae M - YHCIEeHHOCTh KJETOK Bofopoceil, Thic. KJA./Mi;
m — YHCJIO HOACYMTAHHEIX KJIETOK;
n  — YMC/O NPOCYMTAHHBIX MAJIEHRKHUX KBAAPATOB KaMephI;
V — obbeM uyacTH KamMephl, COOTBETCTBYKOIeil maomaau

MaJIeHBKOTO KBaJpaTa, MJ.

Heob6xomuMo o6paTHThL BHUMAHKE HA TO, YTO YUHCEHHOCTH KJIETOK BO-
Aopocneil y KaXK0i KoJibe onpefeaaioT He MeHee, YeM H3 TpeXx npob, YyTo
TpebyeTca AJ1A CTATUCTHHECKOI 00paboTKH pe3yIbTaToB GHOTeCTHPOBAHILA.

6.8.6 OGpaGoTka pe3yabTATOB, pacyeThl H OLEHKA TOKCHYHOCTH BOJBI

Jna onpeaeneRUa ocTPOro MM XPOHHYECKOIO TOKCHYECKOro Aeil-
CTBMA HCIBITHIBAEMOI BOALI HA BOJOPOCAH PACCYMTHIBAIOT KO3 PHLU-
@HT [IPHPOCTA YHMCJIEHHOCTH KJIETOK BOAOPOCJEil B KOHTPOJABHBIX H
ONBITHOM cepuAX, MCIIOABAYA GopMYyay

K =N, /N, (6.5)
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rae K — KoabduuueHT npMpocTa MHCIEHHOCTH KJIETOK BOJO-
pocneit,
N¢ -~ 4YKCIeHHOCTh KJIETOK BOAOPOCJeit B KOHTpOJEe HJIM

MCTIBITHIEREMO BOJe Yepe3 YYHTHIBACMBIi IPOMEXYTOK
BpPeMeHH, ThIC. KJI./MJI;
No — HCXOQHAA YMUCIEHHOCTHh KJEeTOK, ThIC. KJ./MJ.
IlockonbKy B Kasxkaoft Ko/ibe NOACUYHTBIBAIOT YHCAEHHOCTh KJIETOK
BoAopocCIeil B Tpex npobax, To [iA KaXKA0H NOBTOPHOCTH B ONBITHOMN
M KOHTPOJILHBIX CePHUAX PACCUMTHIBAIOT TPM Ko3¢PHUIHeHTa npupocTa
uncnentocru (K, K,, K;):

Kl =Ntmu<c /NOmm' K2=Ntumn /NOMaxc’
KB =Ntnp /NOup'

rae No maxes NO mun, NOnp — COOTBeTCTBeHHO HauGoJbllaA, HaH-
MEHBIIAA ¥ IPOMEKYTOUHAA MCXOAHAA YHCJIEHHOCTh KJIETOK BO-
Ropocaeit, ThIC. KJA./MJT;
N¢ maxes Nt myn, Nenp — cOOTBeTCTBEHHO HanGoNbIIAA, HaM-
MeHbIIaA ¥ NPOMEXKYTOUHAA YHCJEHHOCTH KJETOK BOoJopoceit
Yyepe3 yYUTHIBAeMblil NepuoA BpeMerH ¢, ThiC. KJI/MJI.

Taxnum 06pa3om, A1A ONBITHON ¥ KOHTPOJLHBIX CepPHH Moayuaem
wecTh KO3pPHIMeHTOB NPHPOCTA YHCAEHHOCTH (IO TPH ANA KaKIoM
nopTopHoctH). Ilpn annreasHom 6uorecTupoBaHuu Ny B KOHTPOJE-
HOM M HCIBITYeMOM BOJe ONpeAe/sIoOT Yeped 7 CyT IIocJIe CMeHbI BOAbI.

HcnosnayoT npueMsl CTATHCTHYECKOH 06paboTKH, ONUCAHHBIE B
n. 8. Buauane ycTaHaBJHBAIOT LOCTOBEPHOCTH PA3JIHUYNA MeKAY KO-
adPUIEeHTAMH IIPHPOCTa YUCACHHOCTH KJIETOK B JIBYX KOHTPOJILHbIX
cepuax. IIpi oTCYTCTBHUHM NOCTOBEPHBIX pal3nuyuil MesXay HUMHU cpaB-
HHBAIOT K03pdHIMEHTH NPHUPOCTA HYHCJIEHHOCTH KJIETOK B HCIBITHI-
BaeMoii BoJie M B KOHTpoJe, NOCTaBJAeHHOM Ha ,,YCJIO0BHO YHcTOl”
npupoiHoil Boae u3 ¢poHoBoro creopa. Ecay paanuuns Mexay Koad-
duMedTaMI IPHPOCTa YHCIEHHOCTH BOXOpocaeil B ABYX KOHTPOJb-
HBIX cepUAX JOCTOBEPHBI, TO CPABHHBAIOT NOKA3ATENH HHTEHCHBHOCTH
PAZMHOXKEHHA BOJOPOC/IENl B MCIIBITHIBaeMOI BOAE C TEM MJIM HMHBIM
KOHTPOJBbHBIM 3HAYEHHEM B 3aBUCHMOCTH OT NIOCTABJICHHO 3anaun. B
paboTax mo pe;KMMHOMY MOHUTOPHHTY fpHM ONleHKe BJIHAHHA HMCTOU-
HUKA 3arpA3HeHMs Ha KQYeCTBO BOAbl YCTAHABJIMBAIOT JOCTOBEPHOCTD
Pas3NIAYNi MeXXAY K03 PHIHEeHTaMy IIPHPOCTA YHCISHHOCTH KJIeTOK
BOAODOCJIEH B HCNBITHIBAEMOI M KOHTPonbHOll BoAe, oToGpanHOi Ha
¢onoBOM cTBOpe BogHoro o6bekra.

Jna npo6 BoAbl, 0TOGpaHHRIX BHE 30HB! BJIHAHUA UCTOYHHKA 3a-
rpsA3HeHNA, CPABHHUBAIOT KO3(pHIIHEeHTH IPMPOCTA YHCJISHHOCTH KJle-
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TOK BOAopocieil A McnsIThiBaeMOli BoAK M AIA KOHTPOJA, NOCTaB-
JIGHHOTO Ha OTCTOsIBUIelCA BOAONPOBOAHOI Boje.

HocTropepHoe cHM)KeHHe K03 PHIHEHTA TPUPOCTA YHCIEHHOCTH
KJIETOK B ONbITHOMN cepuM 10 CPARHEHUIO C KOHTPONIeM CBH/IETEILCTBY -
eT 0 HAJIMYMH OCTPOro WM XPOHHYECKOIO0 TOKCHYECKOTOo JelicTBMA He-
NBITHIBAGMOI BOXBl HA BOAOPOCTH, JOCTOBEPHOE yBeJHYeHHe — O
OPHCYTCTBHMH B MCNILITRIBAEMO#! BOJle 3arPA3HAIOUINX BEII6CTB, CTHMY-
JHPYIOIHX POCT Boxopoceit.

PeaynsraTh! 6M0TeCTHPOBAHMA 3aNUCHIBAIOT IO dopMe, IPHBEEH-
Boit B npunoxxenun Y.

6.3.7 IlpumMeps! 6M0TeCTHPOBAHMSA HA BOJOPOCAAX

IIpumep 1.IIpuGuorecTHpoBaHMM BOARI, OTOGPAHHOM HHKe rO-
pona A. 1 Ha pexe B., Ha KyJbTYpe clleHefecMyC NOJNYUYEHEI JaHHbIE 110
YHCJIIEHHOCTH KJETOK BoJopocJeil, mpeacranjieRHble B Ta6anne 6.3.
Ilo popmyane (6.4) paccunTaem Ko3ddHIHEHTH TPUpPOCTa YHUCIEHHOC-
TH BojopocJieit 3a 96 4 (4 cyr).

B xonTpone K-1, nocrasjieHHOM Ha oTcTOABIIEHCS BOAONPOBOAHOM
Bojie, KO3 HUIMEHTHI NPHPOCTA ANA NEPBOH HOBTOPHOCTH HMEJIH cJe-
AyIoliMe 3HAYCHHA:

Ky =N, oo/ No una = 181 /85 = 5,17,
Ky =N, 0u/No vare = 156/42 = 8,71,

Ky=N, ., /Ny,,=168/89 = 4,31.

Hna sropo# nosropHocTH KoahGHUMEHTH IPHPOCTA PABHLI:
K, = 238/88 = 6,26, K, = 200/49 = 4,08,
Kg=205/42 = 4,88.

Ilpn pacuere KoadhPuUnHERTOB NPHPOCTA YHCACHHOCTH KJIETOK BO-
Ropocneit B korTpose K-2 na npupoaHoit Bose n3 GpoHOBOrO CTEOpPA M B
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Ta6anna 6.3 — PeayastaTl GHOTECTRPORANNA € ECHONAIOBANREM HOKAIATEAN
ENTENCHBMOCTH PRIMEOXEHES BOfOpocael cuenasecmyc

Bpena ucaennocts Koadpduunent npupocra
Boanufl ot Bonopocaei, YHCJICHEOCTH BogopOcaeh
061eKT, THC. KJi./MA Ouenka
N NYHKT, Ce :aqua TosTop Cpea TOKCHN-
pHA HoTrec- - -
npo6| cTBOp, nposa- HosTopaocts HOCTh Hee Kputepn# HOCTH
n::a HAA, apud- | nocromeprocTn BOAW
oT0opa cyT 1 2 1 2 MeTH- t
yeckoe
1 PexaB. KorTpoas 0 35, 39, 42, 38,42,49, 5,17 6,26 4,74
BRI UIE K-1 4 166, 168, 200, 205, 3,71 4,08
ropona A, 181 238 4,31 4,88
25.06.92
2 Toxe KorTpoas 0 38, 42, 47, 35,38,43, 5,00 5,94 4,63 x4 xe=0,21
K-2 4 163, 179, 171, 19§, 3,47 3,98
180 208 4,26 5,13
3 PexaB. Onur O 0 36, 39,44, 42,48,49, 2,84 2,71 3,28 tox2= 3,29 OxasupaeT
HHXKe 4 125, 138, 1383, 145, 3,94 3,62 ocTpoe
ropoaa A, 142 152 3,64 3,02 TOKCH-
25.05.92 Yeckoe

AecTane

v6—¥2'2S d



P 52.24—94

ONbITHON CepHH ¢ HCNTHBaeMo#t BO/0M NOJTyYeHK CeXYIOIMNE Pe3yib-
TATHI:

Koapdpunmenr. . . . . . .. K Ks Ks
Kosrpoas K-2
HNostopeoets 1. .+ . . . & 8,00 3,47 4,26
INosTopRocTs 2. . . . . . & 5,94 3,98 5,13
Onut O
HNostopaocrs 1. . . . . . . 2,84 3,94 3,64
HNostoprocTs 2. . . « .« . . 2,71 3,62 3,02

YT106H OlleHHTH AOCTOBEPHOCTh pasauynit KoaddHIHEHTOB NpHU-
POCTa YHCAEHHOCTH KJIETOK BOROpocJeit B McouThBaeMoii Boie (onBIT-
Has CepHf) M B KOHTpOJIe, PacCUHTaeM HX cpefiHue apiudMeTHIeCKHe

X0 Xgp 11 Xy onio dopmyne (8.1), a 3aTeM CyMMbI KBAJPATOB OT-
KJIOHeHHIt KaxJ0ro Koad¢dHIHeHTa TPUPOCTA YHCAGHHOCTH BOJAOPOC-
neit ot cpepnero apudmernueckoro (T (X, - mz) AnA pacyera
CPeAHHX KBAAPATHYECKHX OTKJIOHeHH o (Tabauna 6.4).

Hanee paccuntaeM aaa Ko3GpPHUIMERTOR NPHPOCTA YHCICHROCTH
KJIETOK B KOHTPOJIBPHBIX M ONLITHRIX CEPUAX CPefiee KBAJAPATHUECKO®
OTKJIOHEHHe Oy 3, Ok _p, Gy 110 popmye 8.2 u omubKy cpenHero apud-
MeTH4ecKoro Sy 1, Sy », S, mo Popmye 8.3:

= V4,1963/(6—1) = 0,92,
= V¥4,0080/5 = 0,89,

Cp = ¥1,2049/5 = 0,49,

Sy 4 = 0,92/¥6 = 0,38, S, = 0,89/V6 = 0,36,

S, = 0,49/V6 = 0,20.

pmyne (8.4) paccunraem Kpureput CrhiofeHTa t ANA KOH-
'rpom! -1 ¥ xouTponsa K-2:

tiea, ko = KXo/ VS5 1+50 o =(4,74-4,68)/0,274 =0,21.
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Tabxmus 6.4 — Pacuer CyMmsl KBaApaTOR

[
= orxxomenxik xospdEuKenTOR UPAPOCTE WWCISNNOCTE BOROpPOcack
or cpexmmel apuduernnecxol
Kornrpoas K-1 Koutponn K-2 Onmt
X Xi - Xka X - Xxa)? Xi Xi- Xxe Xy - Xre)? Xy X: - Xo X: - Xo)*

5,17 0,43 0,1849 5,00 0,37 0,1369 2,84 0,44 0,1936
3,7 1,08 1,0809 8,47 1,16 1,3468 3,94 0,66 0,4856
4,31 0,48 0,1849 4,26 0,37 0,1369 3,64 0,28 0,078
6,26 1,62 2,3104 5,94 1,31 1,7161 2,n 0,87 0,3249
4,08 0,86 0,4358 5,98 0,66 0,4226 3,82 0,34 0,1158
4,88 0,14 0,0196 5,13 0,50 0,2500 8,02 0,26 0,0876
Xri1=4,74 T = 4,1963 Xrew=4,68 I = 4,0080 Xo = 8,28 I «1,2049

v6—¥2°29 'd
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CpaBHHM paccHHTaHEOe 3HAYeHHE £ ¢ 10 KPHTHYeCKHM 3HaYeHHeM tae
AN yncia crenexeit ceo6oant k = 6+6-2 = 10 npu ypoBHe 3HaYUMOC-
™ 0,05, nonrayacs raGauueit (8.1). Cornacro Tabnuue, tg, = 2,28.
Taxkum obpasoM, ycnosue ¢t > tg, ne pemonunserca (0,21 < 3,23), 4YTO

CBH/EeTeNbCTBYET O HeAOCTOBEPHOCTH pa3nuumit koaddpunHeHTOB IpH-
poCTa YNCIEHHOCTH KJIETOK BoRopociel » 06oux koHTponax. Orciona
caefyeT BbIBOX 06 OTCYTCTBHH OCTPOif TOKCHUYHOCTH B (OHOBOM CTRO-
pe. B aToM ciyuae anA ycTaHOBJEHHA TOKCHMYHOCTH B OMNLITe Ko3dhdu-
UHMEeHTH! IPHPOCTA YHCJIEHHOCTH BoAopocieil B ncnbITHIBaeMoit none
cpaBHMM ¢ KoHTposeM K-2, nocTansenHom Ha npupoaHoii poge u3 ¢o-
HoBoro cTBopa. Paccuntaem kputepuit CrhiofenTa ¢ ANA 2THX CepUit:

to. ke = (4,63 - 8,28)/ V0,1296 + 0,04 = 3,29.

B pannom cayvae ycaopue t 2 tg, Buinoansercsa (3,29 > 2,23)

npu BbI6paAaHHOM YPOBHE 3HAYMMOCTH H, cllefOBaTelbHO, Ko3adduum-
eHThI MPHPOCTA YHCAEHHOCTH BOJOpOC/eil B HCIHTHIBAEMOIt BoJle U B
KoHTpoJsie K-2 noctosepro pasamnyawrca. Ilonyyenusie peayibTaThl
IIO3BOJIAIOT CAeJjlaTh BBBOA 06 yrHeTalolleM BAUAHUH UCIILIThIBaeMOM
BOZBI HA BOZOPOC/H M KOHCTATHPOBATb HAJIMYME OCTPOr0 TOKCHYECKO-
Io AeMCcTBHUA.

TaxkuM 06pa3oM, KaueCcTBO MCOBITHIBa€MOil BOJLI HE COOTBETCTBYET
ReHCTRYIOLeH HOpMe [0 TOKCHKOJIOTMYECKHM MTOKA3ATeAM.

Hasnuune BTOpPOro KOHTpoJIA Ha NpUPOLZHOIl Boge U3 GOHOBOTrO
CTBOpPA NO3BOJIMJIO HE TOJBKO BBIABHTh TOKCHYHOCTb MCIBLITYEeMO
BOJbI, HO M YCTAROBHTB, YTO TOKCHYECKUe CBOMCTBA OHA TpHUobpeTaeT
B pe3yJibTaTe BJUAHHUA NOPOXCKHUX CTOYHBIX BOJA.

Ilpumep 2. Heo6xoaumo nposectu 6MoTECTHPOBAHHE NPOGHI
BoAbI, oTo6paHHOiI1 Ha peke JI. HHKe ropoxa E. lna atoro craBum TpH
CepHM 3KCIIePHMEHTA: ABé KOHTPOJbHbIe (Ha OTCTOABIIelCA BOAONPO-
BOJIHOII BOAE® M NMPUPORHOI BoJe U3 POHOBOTO CTBOPA) M OAHY OMBIT-
Hy10. JlaHHbIe IO YHCJEHHOCTH BOJOpOCAeH H PaCCUMTAHHEIE
K03 PMIFeHTH NPHPOCTA YHCIEHHOCTH KJeTOK Bofopochaeil B Tpex
cepHAX 9KCIepUMeHTa NPeACTaBJEHk B Tabaune 6.5.

Y106H1 BHIABUTH JOCTOBEPHOCTH Pa3auyuMil KoapPHIUEeHTOB NpH-
POCTa YMCNEHHOCTH KJEeTOK BOJAOPOC/eil B ONBITe M KOHTPOJIE, PACCYH-
TaeM CTATUCTUYeCKHe NnapaMeTPsl B ABYX KOHTPOJBHLIX M OOBITHOM
CepHAX, KaK nokasaHo B npumepe 1. CpeaHne KBafipaTHYeCKHe OT-
KJIOHeHUA COoTBeTcTBeHHO B KonTpoae K-1, kontpose K-2 1 onvite O
CocTaBUAM O, = 0,92, oy, = 0,67 u o = 0,49, a omrnbra cpenuero

apudmernueckoro S, = 0,38, Sy , =0,27n Sy — 0,20.
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Tabauna 6.5 — Pesyasrarii GROTOCTEPOSANES € NCHOARIOBANNEM XORASATONN

ENTENCHBROCTE PazMuoxennn soaopocac cuemenecayc

Bpens ‘::c‘"" ofi KosdpdrnuenT npupocra
Boxnuwil or ACP ’ WRCAGBBOCTR BOAOpOcAeH
obLeKT, a8 THC. KA./MA Onenka
N | noysxr, o, - TolemI-
Cepus | 6morec- »TOp- | Cpen
npoS| craop, P ruposs. TowropEoots Huts | Bes | Xpnrepudl Hoctn
AsTa uma, apud- |Aoctomepmoorst|  DOAM
or6ope eyr 1 2 1 | 2 | MeTh- ¢
qeckoe
1 -— Koxrpoas ] 35, 39,42, 38,42,49, 6,17 6,26 4,74
K-1 4 156, 168, 200, 206, 3,71 4,08
181 238 4,31 4,88
2 PexaZ. Komrtpoas (1] 42, 48,66, 34,39,45, 4,17 4,64 3,69 tixixe™O0,28 Oxasumser
ame K-2 4 158,168, 145, 149, 2,78 8,22 ocTpoe
roposs B., 176 168 3,50 3,82 TOKCHYOCKOO|
24.06.92 BReficTaNe
8 Pexall. OowrO 0 36,30,44, 42,48,49, 2,84 2,,1 3,28 toxe=3,40 Towme
nKe ¢ 125,138, 183,145, 38,94 3,62
ropogs E., 142 152 3,64 3,02

24.06.92
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BrrunciiaeM kpurepuit Crbiofienra t Ana korrpoas K-1 n xourponsn
K-2:

ty1 1o = (4,74 — 8,69)/0,1444 + 0,0729 = 2,25.

PaccunTaHHOe 3HaYeHHe ¢ COOTBETCTEYET KPHTHYECKOMY 3Haye-
HUW tg, AnA yposHA 3HaunMocTH 0,05 u uHcaa cTeneHeit cBoGoam
k= 1&. Taxum o6pa3oM, YCTAHOBJIEHO AOCTOBEPHOE CHUIKeRNe Koad-
dunueHTAa IPHPOCTA YHCICHHOCTH KJIETOK BOROpocJseil B KOHTpoJe
K-2 no cpasrennio ¢ kourpojeM K-1. 310 cBHieTeILCTBYET O TOM, YTO
BOJAa, OTOGPRHHAA B GOHOBOM CTHODE, OKA3BIBAET OCTPOE TOKCHUYECKOe
ReticTue Ha Bojopocan. B aToM cayuae cpaBHMM NPHPOCT YHCIEHHOC-
TH KJIeTOK BojopocJeil B doHoBoM cTBope 1 B KoHTpose K-1, mocras-
JIeHHOM HA OTCTOSHHOW BoaonpoBoAHoMl Boje. OnpenenuM Kpurepuit
CreiofienTa

to, k1 = (4,74 — 8,28)/V0,1444 + 0,04 = 3,40.

PeaysbTaThl CBMAETEILCTBYIOT O AOCTOBEPHOM CHHIKeHUM Koahdu-
NHeHTOB NPHMPOCTA YHCIEHHOCTH KJETOK BoAopocJeil B onbITHOM
CepHU 9KCIIOPHMEHTa 10 CPRBHEHHIO ¢ KoHTpoJeM K-1. 3To npasoaster
YCTAHOBHMTh HAJHYHE OCTPOrO TOKCHYECKOro AelicTBMA HMCORITHIBaE-
Moit BOAEI HA BOJOPOCJH,

B naHHOM cay4Yae KayecTBO BOAK! B GOHOBOM CTBOPe M B CTBOpe,
PaCIIONOXeHHOM HHXXe ropoAa, He COOTBETCTBYeT YCTAHOBJAEHHON
HOPMe N0 TOKCHKOJIOTHYECKNM IIOKA3aTeAM.

IIpumep 3. Heo6xopumo npoussectH 6HoTeCTHPOBaHHe npob
BOJbI, oTOOpaHHEIX Ha peKe B. y ropoaa I'. Huxe cGpocos 3asopa [1. u
HHKe cOpocor 3aBoaa E. [nsa 3Toro cTaBHM YeThipe CEpPHH 3KCIepH-
MeHTa: ABe KOHTPOJbHbIE M ABe ONBITHbIe. [laHHbIe O YHCIEHHOCTH
Boiopocest ¥ KoadGHIHEHTH NPHPOCTA YHCIEHHOCTH KJIETOK BOJO-
pocJieit Bcex cepuit npueenens: B Tabnune 6.6.

CraTncrydeckHe napaMeTpsl (XoA paciera NpHBeaeH B puMepe 1)
B KOHTpOJIe ¢ oTcToABIelica BogonpoBogHos Booit (K-1), B KorTpose
¢ npupoAHoit sofioit ua ¢pouosoro creopa (K-2), s onnire ¢ Bogoii, oro-
6pannolt Hyxe cGpocor aasoga . (0O-1) u Huxe c6pocos 3asoaa E.
(O-2) COOTBOTCTBEHHO PABHEL:

ok = 0,98; Ok = 0,88; Ooq = 1,015 Gg, = 0,87;
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Ta6anna 6.6 — Pe3yasTarsi 640TECTAPOBABRR € RCHOARIORANNENM HOKAZATEAN
NNTEHCHENOCTE PAIMHOXEHNA BoAOpocAcH coenejecMyc

YucnenROCTH
Bogami Bpensn sonopoce, :‘C‘oztbcbunuenr npnpocr;
obpeKT orT THC, lUl./nll CJEeRHOCTH BOAOPOCAE
N AVEKT ’ nagana Onenxa
Ppoﬁu e¥:op.' Cepun GuoTec- TorToprocTs IlorTop- | Cpen- TOKCHUYHOCTH
nata THpOBa- HOCTDL Hee Kpurepuit soaM
‘opa HHA, apud>- | AOCTOBEPHOCTH
P cyT 1 2 1 2 MOTR- t
Yeckoe
1 HonTpons o 35, 39, a8, 42, 5,17 6,26 4,74
K-1 4 42,158, 49,200, 3,71 4,08
168, 181 205, 238 4,31 4,88

9 PexaB. Komrpons 0 28,33, 31,35 7,54 7,03 6,29 txqyxe=2,98 Bpone
nte K-2 4 36,192, 40,203, 5,86 5,08 SarpREAKIe
ropoaa T. 206. 211 209. 218 6,24 5.97 BelecTsa,

CTHNYAHPYIOKE
pocT Rogopoc-
neft

3 Pexa B. Onmr O-1 4] 34, 39, 25, 28, 8,41 9,12 toa K-t = 5,20 To e
HUKe 4 40, 262, 32,215, 6,56 6,72 tot K-o= 2,47
cGpocos 280, 286 222,228 7,18 7,93
ropopa I'.

4 PexaB., OumrO-2 o 24,29, 28,33, 5,83 6,14 toe K4 = 0,42 OmHogHAYHYIO
ropoaT., 4 32,128, 36,152, 4,00 4,22 toe K4= 2,861  OOEHKY maThL
HiKe 132,140 167,172 4,55 5,06 Heobeon
ctpocon Beoxomuo
3aapoaa E. GHoTecTHpOBAHHE

€ KCHOJLIOBRAH -
eM Apyrux
TecT-06beKTOR

Y6—vE£'29d
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PaccunraeM jocToBepHOCTH pa’danumil KoahpPHIHMEeATOB npupocTa
YHCJIeRBOCTH KJeToK Bogopocaeil B koutpose K-1 u konrpone K-2 no
KpuTepHio CThioNeHTa £:

txa, kg = (6,29 — 4,74)/Y0,2740 = 2,96.

Paccunrannoe aHaueAHe KPHTEPHA ¢ IPEBLILIAET €0 KPUTHUYECKOO
3HAYeHHe ANs ypoBHsA 3HauumocTH 0,05 u uucaa crenexeit ceoGoinl
k=10 (2,98 > 2,23), uTo cBHAETENBCTBYET 0 AOCTOBEPHOCTH YBeJIHYe-
HUA K03¢dDHUUHEeHTOB NPUPOCTA YHCJIeHHOCTH KJ€TOK BORopocieii B
xoHTpoJse K-2 no cpaBrenuio k Koutposem K-1, Takum ob6pasom, B
BoJte GOHOBOT'O YYACTKA PEKH IPHCYTCTBYIOT 3arpA3HAIOMIMe BelljecT-
Ba, CTHMYJIMPYIOI{He POCT Bogopocaeil.

B ousiTHOIt cepun O-1, nocrasjieHHoil Ha Boke, oTOGpaHHOM HUXKe
c6pocos 3asoaa [I., Taxike oGHAPYKEHO AOCTOBepHOE YBeJHYEHHEe KO-
apPNIHEHTOB NPHUPOCTA YHC/IeHHOCTH KJIETOK BOAOpOCJieii Mo cpaBHe-
HHIO C ZAaHHRIMHU 060MX KOHRTpOJNEeH (to—l. Ka = 9,20; to_l_ Ke = 2,47).

CieoBaTenbHO, B MCOIKITHIBaeMOitl Boie O-1 TaKk)Ke NPUCYTCTBYIOT 3a-
TPASHAINYE BellleCTBA, CTUMYJHDPYIOO[Ke PocT Bojopocieii. B onbiT-
Hoi cepun O-2, nocranienHoit Ha Boje, oTo6paHnOIt HMKe cGpocoB
saBoaa E., u B Koutpose K-1 na orcroasmeiica BogonposoaHoii sBoge
KoadpPHUIHEHTHI IPUPOCTA YUCIEHHOCTH KAETOK BOJOpOCiell AOoCTO-
BEPHO He Pa3IMyalIuCh (to-e, K4 = 0,42). B o0 ke Bpema no cpasne-

HUIO ¢ KoHTposeM K-2 Ha npupopHoit Boste M3 ¢oHoBOro creopa
obHapyKeHO JOCTOBEPHOe CHMYKeHHe KOoapPHUHEeHTOB NPHPOCTA YHC-
JIeHHOCTH Bofiopoceit (tg 5 ko = 2,61). TaxuM 06pazpm, cpapuenne ¢

KoHTpoJeM K-1 kak 6yaro 611 AaeT ocHoBaHHE, YTOGL! CAEJAATE BBIBOJ
06 OTCYTCTBMH OCTPOIr0 TOKCHYECKOIo AefiCTBUA HCILITHIBAEMO BOALI
0O-2 Ha Bogopocan. OgHako cpaBHeHHe ¢ KoHTposieM K-2 He noaBonser
AenaTh OAHO3HAYHBIE BBIBOJKI, MOCKOJILKY KO3QbHIIHEHTHI IPHPOCTA
MOryT CHHM3HUTBCA B ABYX ciaydaax: 1) B pe3yJbTaTe eCTeCTBEHHOIO
CaAMOOYMIIEHMA BOABI M NPU YCJOBHH, YTO CO CTOKAMM He HOCTYNAaloT
TOKCHYHble BellleCTEa, M 2) B pedyJbTaTe c6poca TOKCHMYHEIX BelleCTs,
KOTOpkle, yrHeTas pocT BoAopocJeil, CHUMAIOT apdeKT CTUMYIALLHH,
BBI3bIBAEMOI IPUCYTCTBYIOL{MMH B BOe APYTHMH 3arpA3HAIOLLHMU
BelllecTBaMU. B faHHONM cUTyau N Heab3A AATH OAHOIHAYHYIO OUEHKY
ToKcHuHOcTH BoAbl. HeobxoamMo nposecTi 6uoTecTHpoBarne Ha APY-
rux TecT-obrbeKkTax (AadHUAX, HHPYIOpMAX, KONOBpPATKAX, PbIGaX U
T. [.) H CONOCTABHTH Pe3yJbTATHL.
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6.4 BroTrecT Ha napamMenuax

6.4.1 Ilpuauun MeToaa

MeToa ocHOBaH Ha OLEHKe BJIHAHHA MCOBITHBaeMOil BOgbI, OTO-
6paHHOIT U3 BOJOEMOR M BOJOTOKOB, HA HHAHBUAYAJIbHBIE IMHHUH Na6o-
paTopHoi KyJbTYpPH napamenuii. Bausnue uconiThiBaeMoit Bogbl
ONleHMBAaIOT N0 H3MEeHEeHHMIO NOKA3aTesel BhIXKHBAEMOCTH M Pa3MHO-
JKeHHA mapaMenuii NPH SKCIIO3UIMH B UCIIBITHIBAEMON BoAe MO CpaB-
HEHUIO ¢ KOHTPOJIEM.

Ocrpoe, NoAoCTpPOe ¥ XpoHHYECKOe TOKCHYeCKoe JleiiCTBHe HCHbI-
ThIBaE€MOH BOJBI HAa NapaMenil yCTAHABJIMBAIOT B XOAe ORHOTO ONKLITA
(HenpeprIBHOE GMOTECTMPOBAHHE) B 3aBUCMMOCTH OT BPEMEHH NPOSAB-
JIeHHA TOKCHYeckoro aeiicteus. Ocrpoe ToKCcHUYecKoe ReiicTBHe ycTa-
HABJHMBAIOT 38 BPEMA 3KCNO3NLHUKU A0 24 4, nogocTpoe — Jo 48 u,
XpoHHYecKoe — o 72 4.

IToxa3aTeneM BLIXKHBAEMOCTH CIYKHUT CpeAiHee YHCJIO NapaMenuii,
BBI’KHMEBHIMX B HCNBIThIBaeMOM Boje 3a Bpemsa onsita. IlokasaTesem
Pa3MHOMKEHHA CIYXKHUT CPpeAHHI IPUPOCT YHUCJIeHHOCTH MapaMenuii 3a
BpeMs OnbITa.

KpurepueM TOKCHYHOCTH ABIACTCA CHHXKEHHE BhI’)KMBAEMOCTH Ha
25 % u 60Jee N n3aMeHeHHe nIoAoBHTOCTH Ha 30 % M GoJee mo cpas-
HEHUIO ¢ KOHTPOJIEM.

6.4.2 HeobxoauMele MaTepHgiBl, o6opysoBaHHe, PeaKTUBbI

1 Kyasrypa Paramecium caudatum Ehreberg 1838, n/t Ciliata.
HcTouyHuky nojiyueHHs KyJasTYPhl, OMHCAHNE OCHOBHBIX XapaKTepHC-
THK BHJA H YCJIOBHMH KYJbTHBHPOBAHUA AaHbl B ApHJIoKeRUAX JI u M.

2 Muxpockon crepeockonuyeckuit (MBC-9) no 'OCT 8074.

3 ©uabTpsl GyMarXkHbIe ¢ pa3MepoM Nop 3—5 MKM.

4 OuiasTpoBaLKRaA GyMara.

5 Jlpoxkoxy nieKapckHe.

6 IInneTku KanmnaaspHole (IacTepoBCKHe, YKOPOUEHHEIE C ABYX
CTOPOH MJIM INa3Hble C OTTAHYTHIM HOCHKOM).

7 IlnanweTsl H3 MIEKCHINA3A AJNA MMMYHOJOTHYECKHX MCCJeH0-
BaHHUI HJIH KOHBOJIIOTHI H3-NI0J JIEKAPCTB, HAH ofpe3anHble GIaKOHBI

M3-TIOf, AHTHGMOTUKOB, BMECTHMOCTHIO IIPUMEPHO 2 M.
8 Yamxku [Terpn no 'OCT 109 73.
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6.4.3 IloaroToBka K GHotecTHpPOBARMIO

HMcexoansiit matepuan aas GuorecTuposaHua nonayyaior 3a 1—38
cyT Ao onbiTa. [[As aTOrO napaMeusii nepeca)XxMBAIOT B YUCThIE HAIIKH
IleTpu ¢ rexiopUpOBaHHO BOAONPOBOAHON BOAOH, B KOTOPYIO Mpex-
BAPHTEJIbLHO BHOCAT KOPM (oAMH-ABA KYCOUKA CYXHX MEKapCKHX
Apoxxeit paamepom 1 Mm” Ha oany uaiuky Ilerpn).

BuorecTupoBaHHe NPOBOAAT HPHM KOMHATHOH TeMnepaTtype Gea
CMeHBb! BOAbI B HECTEPHJIBHLIX YCJIOBHAX B JAIMMIIEHHOM OT HPAMOIO
COJIHeYHOIO CBETA MecTe,

HenpepriBnoe GHoOTeCcTHpOBaHHE IIPOBOJAAT B JIYHOYHBIX MUKpOA-
xBapuymax Bmectumocthio 0,4—0,6 M. [na aToro o66IYHO MCHIONB-
3YIOT NAAHWeETH ANXA HMMYHOJOTHYECKHX PabOT ¢ KPRIIIKaAMH.
JlynouyHBle MUK POAKBAPHYMBI PACTIONIOMKEHB! B IAHIIETE U3 OPICTEK-
Ja paamepoM 12x 8 cM B Bocems pajoB mo 12 nysox (auamerp 0,6 cm,
ray6uHa 1,2 cm). [llects pafoB MUKPOAKBAPHYMOB MCIIONL3YIOT A1
o6pasuoB HCHLITYeMOi BOfbl, & NOC/AEAHNe ABa — JJIA KOHTPOJA.

IIpy oTCYTCTBHM MIAHILETOB MCNOJL3YIOT KOHBOJIOTHI M3-NIOK Jle-
KapcTB KM obpe3daHHble GJIaKOHBI H3-NO0R AaHTHGOHOTHKORB, TOMean
ux B wvamky IleTpu ans npegorBpameHua ucnapeHus.

6.4.4 IlpoBenenne 6noTecTHpOBAHNA

O6muit o6bem BOABI ANA 6GHMOTECTHPOBAHHA OfHOMK NPo6LI BOABI
10 ma.

Idna npoeefieHNA TOKCHMKOJOTHYECKOro 3KCIIEPMMEHTA B KaXKABIM
JIYHOYHbI1 MHKPOAKBAPHYM NJAHIIETA C OMOLIbIO KAIIMJIJIAPHO} Mu-
NeTKH NoJ MHKPOCKOIIOM OTCAXXHBAIOT o ofHoit ocobu. Ilonasiuyio ¢
napaMenAMH BOAY YOHPaIOT ¢ NOMOIEI0 GHILTPOBAILHOM GyMaru u
npuausarT 0o 0,4—0,5 M HCIIBITHIBaEMOM MM KOHTPOJIBHOM BOALI.
B oaHoit cepun 6uoTecta ncnoasdyior no 10 ocobeit, Kaxxayo npoby
BOABI CTABAT B ABYX TMOBTOPHOCTAX, T. €. HCHoAb3YIOT 20 NYHOUHBIX
MHUKPOAKBAPHYMOB. OAHOBPEMEHHO C ONBITHOMH CTABAT ABE KOHTPOJb-
Hble CepUH: ¢ BOAOIIPOBOAHOIN JeXJOPHUPOBAaHHON BOJOI U npUpoAHOi
BOZOM M3 GOHOBOrO cTBOPa BoAHOro obvekra. Konrpons Ha sogomnpo-
BOJHOM BOJi@ CYIKUT AJIA OUEHKHN COCTOAHUA MONYAALMHE MapamMenyit,
HCNONb3YyeMoil NpH 6HOTECTHPOBAHMH, H /Al OLIEHKH BO3MOKHOM TOK-
CHYHOCTH BOABI JOHOBOTO CTBOPA BOAHOrO 06beKTa.

Yepea cyTKH OT Hayana GHOTECTHPOBAHMA NapaMenHii KOPMAT
pacTBOpPOM MeKapcKuX Aposk:ket (cM. npuaoxenus M, n. 2).
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6.4.5 Perucrpanus nokasartesieil BBIXKMBAEMOCTH H PA3MHOKOHHUSA

Peructpanus nokasateseil BRKHBA@MOCTH M PAIMHOXKeHMA OCHO-
BaHA HA yYeTe YHc/a mMapaMenuii B KaXkJ0M JYHOYHOM MHKPOAKBa-
puyMe. [Ina oneHKH BLI)KHBAGMOCTH YUYHTHIBAIOT YHCAO MEPTBHIX
ocobeil, 1A OEHKH PAIMHOXKEHHA — YHCJIO0 HAPORHBIIHXCH ocobeit.
Yucno HapoAuBInMXcs ocobelt { IPHPOCT YMCAGHHOCTH) ABIAETCA NO-
KasaTejeM pa3MHOKEHHMA, NOCKOJbKY HCHONb3yeMass MeTONUKA HH-
ANBHAYANbLHLIX JUHKHA NO3BOJAET HAGNIOAATL YMCJIO NapaMenMii,
HAPOAMBIIHXCA OT OAHOI ocobH.

VvyeT napamenuit BeiyT og MUKpocKonoM (yBenndenue 4 x 12,4)
yepes 1, 8, 5, 24, 48 u 72 y. Bo Bpema HaGnloAeHNIi N0 MHKPOCKOIIOM
cofepaHUMoe JIYHOUHLIX MHKPOAKBAPHYMOB OCTOPOXKHO 6apboTHPYIOT
Ny3sIphbKAMH BO3AYXA M3 KANUIAPHON! NHNETKH IS TOro, YTobhI OT-
JIHYMTh BOSMOXKHYI MMMOGHAM3AIMIO ocobel oT ux rube 1. Iloxkasa-
TesieM rubeny napaMenyit cayXXKHUT AepOPMAIIHA Tesia, Pa3phiB NENNH-
KyJnl (06004KH), TH3HC KJIETKH, & TaKKe COXPaHeHHe HemoABHK-
HOocTH noche 6apGoTupoBanus BOZHOM cpeanl. B xoxe Habaogenuii
BHOBL HAPOAHMBIIMXCA K MEPTEHIX 0cobeill yAQIAIOT M3 JYHOUHBIX MUK-
POAKBApPUYMOB.

YncnenHocTs napamelnnii B KOHTpose ¥ onkiTe (MexoaRyo — N,
H B KajKJkle oCJeyIoie CTPOKH Hab/I0/IeHHA), YUCIO0 JKHUBRIX (N‘,J
¥ MepTBHX (N ) 0coGeil 3anKCHIBAIOT B KypHAJ N0 GopMe, mpHBe/ieH-
Ho#t B mpuioxxennu M.

6.4.6 O6paboTKa pe3yJbLTATOB, PACUeTHI H OIEHKA TOKCHYHOCTH BOABI

PeayabraTel 6MoTECTHPOBAKKSA ONEHMBAIOT NO NOKA3ATEAAM BEI-
JKMBAEMOCTH M PA3MHOXEHUA (IPHPOCTY YHCIeHHOCTH) 3a 24, 48 n
72 u.

Ilokasarens BH)XMBAEGMOCTH JJIA MCOBITHIBAeMOil BOAM (ONEIT) K
KOHTPOJIS PACCYHTHBAIOT N0 opMye

X=[EN,~Z N,/ T N,,]1100, (6.6)
rae X — BBIXKHBAEMOCTH, % ;
Z Nuex — obinee YHCIC HCXOAHBIX 0cobeli, B3ATHIX B ONBIT,
Z Nu — obujee uncio MepTBLIX ocobeit 3a BpeMa 3KCIMO3HIMH.
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CHiiKeHMe BBIXKMBAEMOCTH NapaMelndii B HCOBITBIBaeMoit BoAie mo
CPaBHEHUIO C KOHTPOJIEM PAacCYHTHIBAIOT IO opmMyne

A=[(X, - X)/ X,]100, (6.7)

e A — CHIWKeHNe BLDKMBOEMOCTHU NapaMeLiii B ICILITHIBaeMoit Bone, % ;
Xy n Xo — BBIKHBAeMOCTh, napaMenuil B HCHBITHIBAEMOM Boje
(onmmTHAA cepuA) U B KOHTPOJIe COOTBETCTBEHHO, % .

Ilpu o6pabGoTke pesaybTaToB GMOTECTHPOBAHUA BHA4YaJle CPABHH-
BAIOT TIOKA3AaTeNHN BHI)KMBAEMOCTH NapaMelmii B KOHTPOJIbHBIX CePH-
AX Ha BogonposoaHoit sose (K-1) 1 Ha upuponpou BoZe M3 GOHOBONO
crBopa (K-2) npu ycaosuu, uyro BeixkusaeMocts B K-1 He Huke 90 % .
Ecau B K-2 cHNXeHMe BEXKHBAEMOCTH HapaMelHil N0 CPABHEHHKIO ©
K-1 ne npersunaer 25 % (Boga xourponsa K-2 we Tokcuuna), To pe-
3YJABTATHI B ONBITHOI CEPUHU CPABHUEBAIOT C KOHTPOJIEM Ha Bofie U3 ¢o-
HoBoro crBopa. Ecau B K-2 cHMkeHre BRIRMBAEMOCTH HapaMennit mo
cpaBHeHHUIO ¢ KoHTpoJiem K-1 cocrasaser 25 % u Gonee, To BOAY dono-
BOTO CTEOPA OLEHHMBAKT KAK TOKCHYHYIO A Pe3yJAbTaThl ONBITHON
CepMH CPaBHHBAIOT C KOHTPOJIEM Ha BOAONPOBOAHO Bofe, pACCUUTHI-
BASL CHHKEHHE BbLXKMBAEMOCTH HHY30pMil B MCNILITHIRAEMOM BOAe 1O
dopmyne (6.6). IIpu cuM>KeHUH BHIKHBAEMOCTH NapaMenuii B ONBIT-
Hol cepuu Ha 25 % u Goslee MO CPABHEHMIO C KOHTPOJIEM HCHLITHIBAE-
MY10 BOY CYHTAIOT TOKCHYHOIL.

Ecay CHH)KeHHe BhIXXHBAEMOCTH Napamelnuii B onsitTe Menee 25 %,
TO PACCYMTHIBAIOT NOKA3ATEb PAIMHONKEHNA nupameu.nﬁ HA OCHOBe
OPHPOCTa HX YMCIESHHOCTH Ha KaXX/AbIi pacCMATPMBaeMblit npoMesKy-
TOK BpeMeHM 1o opmye

=(EN,—I,)/ LN ©.8)

Mex Hex *
rge g — nNoxasaTesb PA3MHOXXEHHA Napameunit (uncsio ocobeit,
POXASHHBIX ORHOM NapaMelHeit);
Z Nyucx — ofimee ucxoaHoe YKCI0 NapaMerimii;
Z Nt — obulee yucio napamenuit Ha MOMeHT BpeMeHH t.
ToKCHYHOCTL MCTIBITHIBAEMON BOALI OLIEHHBAIOT N0 OTKJAOHEHHIO
NOKA3ATENA PASMHOXEHHA!

1Benn srkuBaeMocTs papamenuil B KouTpoe Ra AexAoprposanHoft Bogonposoanoi
Boae B N1060N yunTHIRAEMLI NPOMEXKYTOK BpeNeRi Hixke B0 %, To OitKIT NORTOPAIOT
HA Apyrofl nonyaaunsn napamenufl,
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n=[&,-8) &, )100, (6.9)

rae n — OTKJIOHeHMe NOKA3ATeNs PASMHOXXeHHA napaMeuuii ot
KoHTpoaa, % ;
&x ¥ fo — NOKAIATENH PA3MHO)KeHHA NapaMelldii B KOHTpoJe ! B
OnLITE COOTBETCTBEHHO.

OTKNIOBeHHA NOKA3ATE/IA Pa3MHOYKeHMs B ONILITE OT NOKA3ATEA B
KOHTPOJIe MOTYT OLITh NOJOXKUTEABRRIMH M OTpHIaTeabHbIMM. Ioo-
AUTEeAbHbIe OTKJIOHEHNA CBUACTEALCTBYIOT 00 YBeJINYeHMH IIOAOBH-
TOCTH IO CPABHEHHIO ¢ KOHTpoJeM. VBeaHyYeHne HHTeHCHBHOCTH
Pa3MHOKeRNA NapaMenHii ¥ YTHeTeHHe PA3MHOKEHNA 110 CPABHEHHIO
C KOHTPOJIEM ABJAKTCA NPOSABAEHHEM TOKCHYHOCTH MCHLIThIBaeMoOM
BoAbl. Hannune TOKCHYHOCTH ZileHMCTBMA MCNAITHIBAEMOI BOABI YCTA-

Tabaunz 6.7 — Onouxa TOKCHINOCTN BOAM BO AAREMM SROTECTH ORANMSE
B° napaMenmax

Oxonoan-| Canxxenne Orknonepne Onenka
nus, BLIKHRAE- noKas’aTensn TOKCHYHOCTH
4 MOCTR, PasMNOIKeRHA BO/LI
% xoBTpOoaA | OT KOHTpOAS,
%
1—24 <25 <30 He oxadniBaeT 0CTPOro TOKCHUYECKOro
neficTBRS
230 OxasnipaeT OCTPOS TOXCHMeCKoe
AelicTane
2 25% <30
230
48 <26 <80 He o0xa3nBasT BOAOCTPOTO TOKCHYECKOTO
neHcTBRA
230 OKa3LIBAET BOAOCTPOS TOKCHUBCKDE
AeliocTBKIE8
2 26% <30
230
72 <25 <30 He 0xXa3kBAOT XPOHHYECKOTO
230 TOKCHYECKoTO fiefioTBna
OkasnpaeT XpOHHYECKOEe TOKCHUECKOE
AeftcTBue
2 25* <30
230
*EcAK CHHYKOHHE BLIMKUBAEMOCTH cocTaninsfeT 25 % M 6onee, BOAY CUHTANOT TOXK-
CHYHON M NOKA3ATENb PAIMHOKOHMSA HE PACCYHTLIBAIOT.
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HABJMBAIOT NPH OTKJOHEHNH MOKAa3aTe/Nd Pa3MHOXKEeHHMA NapaMelui
oT Kourpoasa Ea 30 % wu Gonee.

XapakTep ToOKcHYecKoro feficTeua (ocTpce, NIOAOCTPOE M XPOHH-
YecKoe) onpeAefIoT No ABYM [MOKA3ATENAM B 3aBMCHMMOCTH OT BpeMme-
HH BBIABJICHUA!

1) ocTpoe ToKcHuYecKoe AelicTBHe — 3a 24 Y 3KCNIO3NIUH,

2) nojocTpoe ToKCHUYecKoe feiicTBHe — 3a 48 U akcno3nuMn,

3) xpoHHYECKOe TOKCHYECKOoe AeiicTBHe — 3a 72 Y 3KCNO3UIHH.

Kpurtepuy TOKCHYHOCTH MCNBIThIBaeMOit BOABI ¢ HCNONb30OBAHUEM
noKkaaaTtesieil BLIXKHBAEMOCTH M PAa3MHOKeHMA NapaMennit npusene-
HEl B Tabaune 6.7.

PeaynsraTsl 6MoTeCTHPOBAHHA 3ANHMCHLIBAIOT N0 opMe TabAHIEL 2
npwioxenus H.

6.4.7 IlpuMep GHOTECTHPOBAHNSA Ha MapaMelMAX

B na6oparopuio gocTaBaeHa npoba BoAgkl H3 BoaoeMa A., NYHKT
r. C., B COOTBECTBHHM C NporpaMMoil pexxuMHBIX Habmogenuis. I1po6u
oTo6pankl Ha POHOBOM cTBOpe BoAoeMa (YCJIOBHO YHCTOM) M CTBOpe
HUKe ropojia.

EMKocTH ¢ Bofioll 0OCTAaBMM B Na6OpaTOPHH A1A YPABHHBAHMUA TEM-
nepaTypsl BoAb! Npo6 U TeMnepaTyprl cpeAbl ¢ napaMenuamu. s on-
pefesieHHA TOKCHYECKOro AeMCTBMA NpoBejeM OMoTecTHpPOBaHNME Ha
MHAMBHAYWILHBIX JTUHMAX NMapaMeuuii. J{na aToro nox MHKpOCKoOnoM
KanWLIAPHOI NuneTKoit oT6epeM napamMenuii ¥ NIOMeCTHM Mo OAHOH B
JyHOYHbIe MHUKpoakBapuyMbl. OcTaToK Bojkhl y6epeM ¢ MOMOLLIO
dunsTpoBasbHOM GyMaru. CTaBMM [Be NIOBTOPHOCTH: HA KA'XAYIO MO
10 ocobeii ( Bcero 20 ocobeit, 1o oxHOMN B KaXsKAOM U3 JIYHOUHBIX MHK-
poaxBapnyMoB). K oTcakeHHBIM 0co6AM B ONMHTHOM "cepuH A06aBHM
HCHBITHIBAEMYIO BOAY, B ONHY KOHTPOJIBHYIO CEPHI0 — OTCTOAHHYIO
BOAOCHPOBOAHYIO ([eXJIOPUPOBAHHYIO) BOAY, B APYTYI0 KOHTPOJABLHYIO
CepHIO — BOJY M3 YCAOBHO YHCTOIO CTBOPA.

Yepes 1, 3, 5, 24, 48 n 72 4 nog MUKPOCKONOM NOACYMTAEM HHCJIO
napamenmii. B kaokoM JIyHOUHOM MHKpPOaKBapHyMe OCTOPO K HO GapGo-
THPYeM BOAY BO3AYXOM M3 KanwanAapHoil nunetku. Jlaunsie 06 ucxon-
HOM 4HCJIe NNapameilnii, B3ATHIX B ONLIT, U umce KHBBIX (N, ) M MepTBhIX
(N,,) ocobeit B xone HabmoAeH it 3anuieM no Gopme Tabanip 6.8.

Crroco6 06paboTky AaHHBIX HAGMIOAEHH| U OLlEHKH Pe3yJibTaToB
6H0TEeCTHPOBAHMA NOKAYKEM HA NpHMepe pacueTa AAHHLIX 3a 72 4 Ha-
6nionenuii.

Paccunraem cymmapHoe 4O MKMBBIX NapaMelyit B Kask1oil MoBTOp-
HOCTH M CYMMY M3 MIOBTOPHOCTEHA B ONBITHBIX ¥ KOHTPOJIBHBIX CEPHAX.
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B nepnoit nosropHocTH KoHTpoJsa K-2 oHo paBHo
4+3+3+3+3+3+3+3+3+2 = 30 aka.

Bo BTopoit nosropHoctit K-2 oHo paBHO
2+3+3+2+8+2+3+2+3+83 = 26 aka.

CymMma ua asyX nosropHocteit pasHa 30+-26=56 aka. B K-1 cymma ana
nepBoil H BTOPOil NOBTOPHOCTEH paBHa cooTPeTcTBeHHO 27 1 29 3k3. Cymma
st obenx NoBTOpHocTeH 56 ak3. B onbiTe 3TH CyMMBb! PABHEI COOTBETCTBEH-
Ho 33, 35 u 68 aka. IlonyueHHble faHHbIe 3anMIIEM B TY e Tabmmy 6.8.

PaoccuntaeM cyMmapHoe YHcilo MEPTBBIX ocobeill B Kavx ot mosrop-
HOCTH B ONBITHOM ¥ KOHTPOJILHLIX cepusix. 3a nepHof sKcro3uuuu 72 4
B K-2 noru6na oana oco6s u3 20, B K-1 MepTenIX 0cobeit He o6Hapy:xe-
HO, B onibITe NOoru6au ase ocodu na 20. IlonyueHHble faHHble 3anTUIIeM
B Ty »Xe Tabnuny 6.8.

Hanee ucnossayeM nonyuennble CyMMBbI /18 pacyeTa nokasarese
3a MepHoj IKCIo3nunm 72 u.

Paccuntaem nokasarens setyxusaemoctd X no opmyne (6.6).

B K-1 meprBbix ocobeil He orMeueHo — BblaknBaemocts 100 %.

B K-2 nokasartess BBDKHBEAEMOCTH paBeH

X=[20-1)/20]100=90%.
B onbiTe nokasarens BIXKHBAOMOCTH COCTABIIL
X =[(20-2)/20]100=90%.

3anuueM noJyyeHnsle AaHHbIe B Tabauny 6.9.

Onenum konrTpoasHbie cepuy. B K-1 rnbenn He orMeyeHo, ciaepo-
BATEJbHO, JAHHBIE, NOJYYeHHbIe Ha 3TOH MONYJALMH NapaMenuit,
AoJkHBI 6b1Th npaBuaAbHEIMHA. B K-2 orMeueHna ruGens, BbIdKHBae-
MocTb cocTasuia 95 %.

CpaBHMM BEDKHBAEMOCTh B KOHTpoabHbIX cepuax K-1 n K-2 nmo

¢dopmyane (6.7):
A ={(100-95)/100]100 =5 %.

CHiwkenue mpxuBaeMoctTé B K-1 no cpasHenuio ¢ K-2 menee 25 %,
c/lel0BaTeIbHO, BOAA B GOHOBOM CTBOpEe PEKH He OKa3biBReT TOKCHYEC-
KOro aeiicTBMA Ha napaMeuHii.

Taxum o6pa3oM, B JanbHENIIMX pacyeTax MUCMOJb3yeM AaHHbIe
xourpoasa K-2.

PaccunTaeM cHM>KeHHe BBI)KHBAEMOCTH B OMbITe 110 CPABHEHHMIO C
K-2 no ¢opmyae (6.7):

A = [(100 - 90) / 100} 100 = 10 %.
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Ta6auns 6.9 — PeayasTars GEOTOCTEPOBANNN NPNPOAEOK BOAL HA napamenmEsx

Orwione-
HRie
Bonmwua Buxnpae- | CEMxenne nokaaa-
obpexT, Bpens TMoxasaa-
N NOCTD, BLIXKHBae- Teansn Onenxa
OYHKT, aKcno- o TesAb
apoln craop Cepns — % MOCTH, pasmao- paIMBO- TOKCMYHOCTH
£ 1 0,
S TS | gy | memnn | emnn | o
ot6Gopa poa
KONTpONA,
%
1 — Kourpoans 72 100 — 1,8 —_ —_
K-1
2 Pexa A. Kontpoas T2 t: 13 5 1,8 (4] He oxaannaeT
Bhime K-2 XPOBHYECKOro
ropoaa C., TOKRCHYECKOTO
24.06.82 aeficTeua
3 pexa A. Oonr 72 90 10 2,4 33,3 Oxaannaer
BHNCE XpoaBYecKoe
ropoaa C., TOKCHYECKOe
24.06.92 aefictane
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3anurieM noJyYeHHBe AaHHbIe B TaOJIUILY pe3yabTaToB.

CHIKeHHe BRKHBAGMOCTH B ONBITE N0 CPABHEHHMIO ¢ KOHTPOJIEM
cocraBuwio 10 %, uto MeHee 25 %. CorsacHo KpuTepHAM TAGIMUILI
6.7, B aTOM-CIyUAe ANA OHEHKH TOKCHMYHOCTHM BOJALI HeoGXoquMoO pac-
CUYHMTATEH BTOPOif NOKA3ATE]h — NOKA3ATEAL PASMHOKEHHA.

PaccuuraeM nokasatesib pasMHOKeHHUA napaMenuil £ HA OCHOBE
OpHpocTa YMcaeHHocTH (cM. Tabnuny 6.8) mo popmyse (6.8):

1) s K-1: g=[(56-20)/20]=1,8;

2y K-2: g=[(56-20)/20]=1,8;

3) B onmire: g = [(68 — 20) / 20] = 2,4.

Paccunranube 3HAYeHUA 3anuueM B Tabiuny peayJnTaToB o
c¢opme Tabauuw H. 2 npunoxenna H.

CpaBHMM NIOKa3aTeJH PA3MHOKEHHUSA, NOJYYEeHHBIE B ONLITE, C
KoHTpoJeM no ¢opmyJte (6.9):

n={(2,8~1,8)/2,8] 100 =383,3 %.

3anuieM AaHnble B TaGuiy pe3yabTaTOB.

OueHHUM TOKCHYHOCTS MCOBITHIBAEMOMH BOABI IO IBYM IOJIYYEHHBIM
OKA3ATENAM: 10 CHHXKEHHIO BRIXKMBaeMocTH, pasaomy 10 %, n no o1-
KJIOHEHMIO TUIOJOBUTOCTH I10 CPABHEHHIO ¢ KOHTpOoJieM, pasHoMy 33,3 % .

B tabanue 6.7 snifepeM Hy:XKHOe BpeMsa SKcmosuumu — 72 4. B
HAalleM clydyae Cl..fXeHHe BrbKknBaeMocTH coctasuio 10 %, a orkao-
HeHue nokasarens niaogoBuroctTe 33,3 %. DTHM AAHHBIM COOTBETCT-
BYeT CAeAYIOLIAA ONEeHKA TOKCHYHOCTH: HCNBIThIBAEMAA BOAA OKA-
BhIBAET XPOHUUYECKoe ToKcHuuecKoe Aeiictene. Taxkum o6pasom, Henkl-
TEIBAEMAA BOJA TOKCHUYHA ANs napaMelldi ¥ He COOTBETCTBYeT ycCTa-
HOBJICHHBIM HODMaM.

6.5 BuoTect HA KONMOBPATKAX

6.5.1 IIpuHoun MeToAa

MeTo 0CHOBAH HA OLleHKe BIAMAHUA MCOLITHIBAOMOM BOALI, OTO-
6paHHOM 13 BOJOEGMOB H BOAOTOKOB, HA JaGOPATOPHYIO KYJLTYPY KO-
JIOBpaTOK. BinsAHue HenbIThiBaeMOH BOABI OLEEHMBAIOT 10 H3AMEOHEHHIO
noxasaTesied BEXKHBAEMOCTH H IJOAOBHTOCTH KOJOBPATOK IIPH 3KC-
NO3MIHM B HCMBITHIBAEMOII Bo/e 110 CPABHEHHUIO ¢ KOHTPOJIEM.

OcTpoe, nogocTpoe ¥ XPOHHMYECKOE TOKCHYECKOe AeiCTBHe MCIbi-
TEIBAEMOI BOABI YCTAHABJINBAIOT B X0/ie OAHOTO OoNbiTa. OcTpoe TOKCH-
YecKoe JeHcTBHe onpeAe/aloT 3a BpeMR 3KCNo3ulum 24 4, mogocrpoe —
aa 48—72 u, xpounyeckoe — 3a 96 u.
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IlokagaTeneM BHXKHMBASMOCTH CAYKHT YHCAO KOJOBPATOK, Bhi-
MHUBIIMX B HCHBITHIBaeMoOil Bo/le; moKa3aTejJeM NJIOAOBUTOCTH —
YHCJIO MOJIORH, POXKASHHOE 0JHOHM 0cob510 38 BpeMsA 3KCIIOIUIIHH.

KpuTtepneM TOKCHUYHOCTH ABAAETCA CHH)KEHHE BHIKHBAEMOCTH M
H3MeHeHHe IUIONOBUMTOCTH KoJIOBpaToK Ha 25 % u Gosee mo cpasHe-
HMIO C KOHTPOJIEM.

6.5.2 HeobxognMeie MaTepuaisl, 060pyioBaHNe, PEAKTHBSI

1 Kyastypa xonospatox Brachionus calyciflorus. crounuxu no-
JYUeHNA KYJbTYPhI, OITMCAHHE OCHOBHBIX XaPAKTEPHCTHK BHAA H yC-
JNOBMI KYJBTUBUPOBARUA AaHB! B puaoxeuusax P u C.

2 KyapTypa o{HOKI€TOYHBIX HPOTOKOKKOBHIX BOJOPOCHE POJOB
Scenedesmus unu Chlorella. UcTOYHMKM HNONYyYEeHHS MU YCIOBHUSA CO-
Aep)XaHUA KYJbTYPH! AaHbl B npuioxesnu C.

3 Muxpockon crepeockonuueckuit MBC-9 no 'OCT 8074.

4 Emrxocrit BMecTumocTsio 0,2—0,5 a.

5 Yawxu Ilerpu no 'OCT 10973.

6 IluneTku KanuaaspHsele (06pe3aHHble ¢ 06eHX CTOPOH NACTEPOB-
CKHe MMUMEeTKH) I rJ1a3Hble NHIETKH C OTTAHYTHIM HOCHKOM.

9 MukpoakpapuyMsl (o6pesanHbie QIaKOHB H3-NIOJ AaHTHUG6MOTH-
KOB 06/beMOM 2 MJI) 1M KOHBOJIOTHI H3-TIOA JIEKAPCTE.

6.5.3 IlogroToBka K 6MOTECTHPOBAHUIO

s 6M0TECTHPOBAHHMA 110 MOKA3ATENIO NIOJOBHTOCTH KeJlaTeJbHO
HCIOMb30BAaTh CHHXOHHU3HPOBAHHYIO (OAHOBO3PACTHYIO) KYJIBTYPY KO-
noBpaTok. CHHXPOKH3UPOBAHHYIO KYJIBTYPY MOMKHO NOJYUHTH ABYMSA
crnocobamu: 1) H3 NoKoALIKUXCA AKX B 2) U3 BereTHPYIOIEH KYJAbTYPH
KOJIOBPATOK.

Tlokoaniuecs aita NoMeIalOT B MUK POAKBADHYMBI, 30JIMBAIOT He-
6ONBLIIMM KOJIHYECTBOM AeXJI0PHPOBaHHOH (oTcTosiBIIelCA) BOZONIPO-
BOJHOI BOAK! K CTABAT MOJ MCTOYHHK OCBellleHHA (JIAMMBI JHEBHOTO
ceera JIIIJ-40 uau namnel HakanuBaHuA). OnTHMaNbHble YCIAOBHUA
KyasTusupoBanusa: pH=6.5...7,5, temneparypa Boasi 221 2 °C. Yepes
2—38 cyT NPOHCXOANT MaccoBblif BEIKJEB MoJogi. JlosyuyeHHBIX OfHO-
BO3PACTHBLIX KOJIOBPATOK MCIOJb3YIOT A4 onbiTa. U3 Bererupyomeii
KYJbTYPH KOJIOBPATOK MNOJ MHKPOCKOIIOM KANUJJIAPHON NUMETKO!
oTOHMpaIOT CAaMOK ¢ AMHKTHYECKMMH AHLIAMH M IIOMELIAIOT B YaIIKY
IMerpu. Yepes 1-—2 4 0TOMPAIOT NHNETKOMR BLHIKJIIOHYBIIYIOCA MOJIOAD
M HCIIOJBLIYIOT €€ JJIA OIbITa.
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BereTHpyomyo KyabTypy, H3 KOTOPOit NOAYYAIOT MOJOAb, MOTO-
BAT cJjeayonlHM o6pasom. 3a 7 cyT 1o aKcnepuMeHTa nepeceBalOT
KYJAbLTYPY KOJOBPATOK HA CBEXKYIO cpeAly U B JUUibHelIeM KyJIbTHBH-
pyioT ee B ycnoBuax ontumyma (pH=6,5...7,5, remneparypa 22+ 2 °C,
€CTeCTBeHHOe OCBelleHMe 6e3 nonagaHUsA NPAMbIX COTHEUYHBIX aydeit).
Ilepeces nposoaaT nog MukpockonoM. C NOMONIBIO KANIHIIAPHOH! M-
neTkH orcaxknBaoT 10—20 ocobeit B uamkn IleTpu uan creKaaHHbIe
eMKocTH BMecTHMocThIO 0,2—0,5 &1 ¥ 06aBAAIOT CYCNIEH3NIO 3eJIeHbIX
MMKPOBOJOpocei.

Y1068!1 ynpocTuTh 0T60P M NPONEAYPY OTCAKHBAHHSA, KOJOBPRTOK
KOHIEHTPHPYIOT B NIOBEPXHOCTHOM CJIO® Cpefibi, OCBelllad HX KYJbTY-
Py snaMnoi B Teyenue 15 mun.

6.5.4 Ilposenenne 6HoTeCcTHpOBaAHMA

O61beM BoaH Ana GuotTecTuposanua 50—100 ma.

Jna uoTecTMPOBAHMA KANMMJLIADPHON NUIETKOH NOJ MHKPOCKO-
oM oTcaXHBAIOT no 10 3K3eMNiIApoOB KONOBPATOK B MUKPOAKBapHy-
mebl. M3anuex nonasiueii ¢ KoJIOBpaTKAMM BOABI YOMPAIOT C MOMOLYBIO
dunbTpoBasisHOM 6yMaru. B onbITHLIE MHKPOaKBaApHYMBI NOGABAAIOT
1—2 mu uccnenyemMoit Bogbl, B KOHTPOJbHble A00ABIAIOT AEXJIOPHPO-
BAHHHYIO BoJoTpoBoAHYIO Boay (K-1) n nprpoAHyIO Bogy M3 YHCTOIO
cteopa BojoeMa (K-2). Kaxayio cepsio (onbITHYI0 ¥ KOHTPOJIbHLIE)
CTABAT B TpeX NOBTOPHOCTAX.

MuxpoaxsapuymMbl mnoMeaoT B yamwky IleTpn 1 ocTaBAAIOT B MO-
MelleHUH IIPH eCTECTBEHHOM OCHEelleHHuH, H3berasa NpAMBIX COJHeY-
HBIX Jydeii. OnBIT BeAYT B HeCTEPUALHBIX ycaoBuAx. Ha 2-e cyTku
KOJIOBPATOK KOPMAT, A06aBJAAA MO KalJje CyclleH3MH NPOTOKOKKOBBIX
BOJOpOCTeil.

6.5.5 Peructpanusa noxkasateseil BLIDKHBAEMOCTH H IJIOAOBHTOCTH

BrrzkusiuMx ocobeil 1 poAUBIIYIOCA MOJIOASL KOJIOBPATOK YYHUTHIBA-
10T yepes 24, 48, 72 1 96 4 ¢ noMOLIbIO MHKPOCKOIIA NPH YBENIHUYEHHH
2x 12,5.

Habnonenua 3a BBDKMBAEMOCTHIO I} JBOJAT Yepe3d 1, 3, 5 u 24 4,
a B mocJeayoliHe cyTKH — 2—3 pa3sa B nens. Ilokasaresem rubenn
KOJIOBPATOK ABJIAETCA COXpaHeHHe HeNoABHXKHOCTH nocJje 6ap6oTnpo-
BAHHUA cpeAbl NY3bIPLKAMM BO3YXa C MIOMOLULI0 KANTMIJIAPHOI nuneT-
k1. HabnioneHus 3a pa3MHOXKeHHEM KOJIOBPATOK NMPOBORAT deped 24,
48, 72 u 96 4 gpackAbl B cyTKHU. [Ipn Haba0NeHHH 38 PA3MHOXKEeHHeM
KOJIOBPATOK YYMTHIBAIOT BPeMA HACTYIJIEHUA I10JIOBO3PEJIOCTH (MoO-
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MEeHT NoABJIeHHUA NepBoro aiina), o61yi0 YHeIeHHOCTh poAHBIneiics
SXH3HEeCNIOCOOHOM MOJIOAM 3a BpeMsA 3KCNO3IMIMM H YHCJIEHHOCTH MOJIO-
AKX B pacueTe Ha OfHY caMKy. Poausiuuylocsa Monolbh N3 MMKpoOaKBapH-
yMoB ypansaioT. IlaTonorusa pasMHOXeHHA NPOABAAETCA B BUAE
aGopTHPOBAHHA AHI, YPOIJIHBEOH, MepPTBOPOKAEHHOM M HEXKHM3HeCIHO-
cobHoi1 Mosioan. [{aHHBIe 0 BCeX 3TUX OTKJOHEHMAX CYMMHPYIOT C
AAHHLIMHI 0 QPaKTHYECKON MJIOKOBHUTOCTH (NOTEHIHAJILHAA NNOAOBH-
TocTh). Ilnof0BHTOCTE Onpefesifaer COXPUHHOCTh BHUAA, B CBA3N € UeM
el OTBOAT pemIaloUIYIO POJh NPY OLEHKEe TOKCHYHOCTH BOREL.
JlanHble HabmoaeHnii 0 BLDKHBEAEMOCTH 0c00eil H poANBLIEICA MOJIO-
AM 3aIIUCHIBAIOT B SKypHaJie o dopme Tabnuust T.1 us npunosxenna T.

6.5.6 O6paboTra peaynsTaToB, pacieTs H OEHKA TOKCHYHOCTH BOABI

Ounenky peaynsTaToB 6HOTECTHPOBAHUA NPOBOJAT NO ABYM MOKA-
3aTeNIAM: BHIZKHMBAEMOCTH H NL"OAOBHTOCTH.

IToxkasaTens BHIXKMBAEMOCTH AJIA HCOBITHIBaeMOH BoAERI (OMBITA) H
KOHTPOJIA PACCYHTHIBAIOT MO ¢opmyJie

X=100ZN,/ ZN, . ) (6.10)
rne X — BEDKMBaeMocCTh, % ;
N — KOJIOBPATKH, BLI’KMBIINE B CEPHH, 3K3.;
Nucx — HCXO0JHOE YHCJIO KOJIOBPATOK B CEPHH.

CHUKeHMe BHI)KUBOEMOCTH KOJIOBPATOK B ONIBITHO CepUU No cpas-
HEHHIO C KOHTPOJIEM PAcCYHTHIBAIOT 0 hopMyJie

A=100[(X, - X )X, ] (6.11)
rae A — cHMXKeHMe BHXKMBAeMOCTH KOJIOBPaTOK, % ;
Xuu Xo — BBDKHBAEMOCTH KOJOBPATOK B KGHTPOJIE M B OIbITE

COOTBeTCTBEeHRO, % .

CHuKeH e BBI2KHBAEMOCTH KOJIOBPATOK B ONIBITHO! CEPHHU IIO CPaB-
HeHHIO ¢ KoHTposeM Ha 25 % u 6osee cuAeTENIBCTBYET O HAJLHUYMH
TOKCHYECKOro AeHCTBHA WCIBITYEMOi BoAnl. Ecan CHH)XKeHHe BBIXKH-
BOEMOCTH B ONbITHOMH cepuy MeHbIme 25 %, TO TOKCHYHOCThL MCHBITHI-
BaeMoOii BOAKI OLEHMBAIOT ¢ HCNOJb3OBAHHEM NOKA3ATEJIA I1J10JO-
BHUTOCTH KoJIoBpaToK 1o tabauue 6.10.

IToxaaaTess NJIOAOBUTOCTH PACCYHTHIBAIOT 1o dopMysie

E=XNJ/IN (6.12)

Hex ?
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rne £E — MOKA3aTesJb NJIOACBHTOCTH,
5\\1/ — MOJIOAb, POAHBINAACA 38 BpeMA 3KCIIO3HILLMH, 3K3.;
mex — HCXOJHOE YHCJIO KOJIOBPATOK.

Tabanna 6.10 — Ouemxa TOKCHYHOCTH BOAM
HpN MeDPOPMENOM (HOTECTEPOBRMMMN HA KOXOEPATKAX

Bpemn Cruxenre Orxnonenne Ounenxa
aKcHo- BLIMCHMBA- DACACBHTOCTH TOKCHUHOCTH
sHRuMN, | emocTH, % or
BOAK
q KOBTPOAR KonTpoas, %
24 <28 <26 He okajnipaeT 0CTPOS TOKCHYOCKOE
effcTBue
226 Oxa3niBaeT OCTPOe TOKCHYECKOe
> 25% <25 ne“c‘rﬂne
226
48—72 <25 <26 He okassiBaeT noaocTpoe TOKCHYECKOS
neficTBue
226 OxadbiBaeT NOAOCTPOE TOKCHYECKOO
226" <25 neficrene
226
96 <25 <285 He okasniBaeT XpoHBUeCcKoe
ToxcHueckoe aedictTaue
226 OrasbiBaeT XPORHUYECKOS TOKCHYECKOO
2 26% <285 ReficTBHe
225
*Ecau cEBXKeEHE BLIYKHBacMoOCTH cocTaBareT 25 % # 6onee, TO BOAY CYHTAIOT TOK-
cuuyRofl B DokadaTeNb NJNOROBHTOCTH HE PACCYHTLIRAIOT.

OTroHEeHHMe NOKA3aTe A ILIOJOBMTOCTH PACCUYMTHIBAIOT IIo opmye

(EN; / ENpou = EN; 7 N ) ENo

n =100 , (6.13)
zN;‘lc

rae n — OTKJIOHEHHe MoKa3aTelds IUIOAOBUTOCTH, % ;
ZINjx u INj o — cyMMapHaA YHCJAEHHOCTb MOJOAH B KOHTPOJb-

HO#1 M ONILITHOM CepHAX COOTBETCTBEHHO, 9K3.;
ZNucx x 1 ZNycx o — CYMMapHas HCXOAHAA YHCISHHOCTD KO-
JIOBPATOK B KOHTPOJILHOM M ONBITHOMH CEepUAX COOTBETCTBEHHO, 9K3.
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TlockoneKky ncxoaHoe uncao ocobeif BO BCOX CepUAX ORMHAKOBO,
MOYKHO HCHIOJNbL3OBATh YNPOIeHRYIO dopmyay

n= [(Nfo - NIK )/fo] 100. (6.14)

OTKAOHEHNA NOKA3ATES NJIOKOBHTOCTH MOT'YT GBITh NOJIOKHMTEN b-
HBIMHM MJIM OTPHIATENbHEIMH, NOCKOALKY TOKCHYeCKOoe AeiicTeHe
MOJYKeT INPOABMUTLCA KAK B YFHETEHHH, TaK M B YCWIEHNH QYHKIMH
paaMHo)keHNa. Hajnune TOKCHYECKOro AeiicTBMA HCIBITHIBaeMOH
BOJABI YCTAHARJIMEAIOT, €CJIM OTKNOHEHHE MJIOOBHTOCTH B TY MJIM
HHYIO CTOPOHY OT KOHTpoJsa cocTaBaseT 25 % u Gosee.

XapakTep TOKcHYecKoro geicTeus (0cTpoe, HOAOCTPOE M XPOHH-
YecKoe) ONPeleIAIOT M0 NOKA3ATe/IAM BHXKHBAEMOCTH H MJIOAOBHUTOC-
TH B 3aBMCHMOCTH OT BPpeMeHH 3KCIIO3HIHH.

Ecnu roga okasniBaeT ocTpoe TOKCHYECKOE JieficTBHe, TO YCTAHAB-
JIMBAIOT KPATHOCTb padbanjlieHns, IPH KOTOPOH ycTpaHAeTCA OCTpoe
TOoKcHYecKoe feiicrBue. [{na aToro NpoBoAAT OMOTecTMPOBaAHME Ha
cepum padbasnennii. 'oToBAT cnegyomme pasbasnenun: B 2, 10, 50 u
100 pas.

PesynnTaThl 6MOTECTHPOBAHNA 3ANMCHIBAIOT 10 dOpPMe, IPUBEAECH-
Hoit B Tabunne T.2 npunosxennsn T.

6.5.7 IIpumep 6noTecTHpPOBAHUA HA KONOBPATKAX

IIpo6r1 Boart oTo6panbl B peke A. y roposa C. 25.09.92. Ilpo6ul
BOABI OCTABUM B JIaGOPATOPHM ANA BIPABHHBAHHA TeMIIEDATYPHI B
npobe U B cpejie C KOJIOBPATKAMH.

HOna uccnenoBanus ogHolt npoGrl BoAs TpebyeTcA AeBATh MMKPO-
AKBAPHYMOB: TPH JUIA ONBITHOM CePHH, TPH — JJIA CEPHU C KOHTPOJIEM
K-1 (npupoxHasa Boaa M3 GOHOBOro yuacTKa BojoeMa), TPU — AJA
cepuH ¢ KoHTpoJieM K-2 (BoRonpoBofiHas gexopHpoBaHHasn Boga). Ha
npuMepe BeieHNA OQHON cepHH ONMHUILEeM AeHCTBUA UCIOIHUTENSA.

KanuisapHoit nuneTKoM 1104 MHKPOCKoNoM orcagum no 10 oxHoBOo3-
PACTHBIX KOJIOBPATOK B TpM MMKpoakBapuyma. C noMols10o ¢guabT-
poBasibHOI GyMarn ybepeM Boy, IONABILYIO BMECTe ¢ KOJIOBPATKAMM.
3aTeM B HHX BHeceM No 2 MJI MCTBITHIBAaeMOH BoAbl. MHKpOAKBapHYMBI
noMecTM B yainku IleTpu nnsa npefoTBpalneHHA UCIIAPEHHUA BOARL.

Yepes 1, 8, 5, 24, 48, 82 1 96 4 nofgcYHTAEM YIICIO0 BRIXKHMBIIHX KO-
JIOBPATOK M POAUBLIYIOCA MoJoas. Mojoab cpasy yaanum. IlanHsle
HabnoaeHna sanumemM no ¢popme Tabanipt 6.11. YucaeHHocTs MoOJIOAH
B KauKJble MOCJeAyolINe CPOKH HAGMIOAeHHI1 COCTOMT M3 CYMMBI po-
AVUBLIMXCA B NPpeABLIAYLIUI CpOK HabaioeHMN (yaaleHHBIX) ocobeit
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TaGanna 6.11 — Jammue GuorecTRpoBaNE S EPEPORNOR BOMM NA KOAOBPATKAX
N N Brxpanne ocoby. aka. ] Moaons, axa
npo6u| Cepma | nosrtop- BpeMa 3XcNIO3NIHA, 4
HOCTH

24 48 72 96 24 48 72 96

1 Kourpoasn 1 10 10 10 10 3 5 11 15

K-1 2 10 10 10 10 22 8 13 19

3 10 10 10 10 1 8 12 17

Cymnua 30 30 30 30 6 21 36 51

2 KonTtpoas 1 10 10 10 10 ? 4 8 12 16

X.2 2 10 10 10 10 2 6 8 14

3 10 10 10 10 0 4 10 16

Cyuna 80 30 30 30 6 18 30 45

3 Onnr 1 10 10 10 8 1 7 9 8

2 10 10 8 9 3 6 9 11

3 10 10 9 7 2 8 11 11

Cyuma 30 30 27 24 8 21 29 30

Tipumenanne. YrcaeBROCTD NONOAH B KAXKALIe DOCAELYIONIHE CPOKK RabNIOAe BN ONpPeieIAIOT, CYMMH Py R
ocobell, poAHBIIHXCA B npeaWAYyni cpok Babawnenunii (oTcakeRELIX) B POIMBIUKXCH BA MOMeRT Babmoaenuh.
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H ocobeil, poguBIINXCcA HA JaHHLIH MoMeHT Habmonennii. Tak, Ha-
npUMep, RJIA S9KCIHO3MIMM B 24 Y cyMMapHasa YMCJIEHROCTL MONOAH B
K-1 cocrasuaa 18 sks. 3ty monons yaanum. [{na axcnosunuu B 48 v,
CcyMMapHasA YHCJAeHHOCTh Mosou paBHa 18 + 12 = 30 aka. (18 aks po-
BARAHCh 3a 24 4 u OGbiny yaanensl, 12 axa. poglIHch 3a DepUOK MeXKAY
nepBLIM M BTOPBHIM HabMIoAeHREM).

KopMuM KONOBPATOK €O BTOPBHIX CYTOK, J0DARIRA B KAXKABIA MUK-
poaKBaPHYM @0 KaIJle CYCIeHINH MHKpOBoJopocaeii.

Cnoco6 o6paboTKK AaHHLIX HAGAIOAEHNIT U OleHKK Pe3yJIbTATOB
6HOTEeCTHPOBAHNMA MOKAXKEM Ha NPHUMepe pacyeTa JaHHLIX 3a 96 4 Ha-
6moneHnit.

PaccunTaeM noxkasaTeas BHIXKHBAEMOCTH B 060MX KOHTPOJAX H B
onsiTe no dopmyie 6.10. [Ins onpiTa BEIKHBAEMOCTH COCTABMIA

x=(24/80)100 =80 %.

B K-1 n K-2 srizxupaemocts 100 %.
Janusie sannuieM no opme tabauns: 6.12.

TaGanua 6.12 — Peayasrars GuorecTHpOSAHMNSN
npRpoaAMOil BOAE A KONOBPATKAX

«

B g Re | ® § I )

2 Tl d81ef.| 2 |28¢& g

= 0 = g =5 g 2 SE=

¥ g w X o |233 B9 g
b SE % ERCS Zc g2l L [geg =
o s = ® X eo |9 F = L= 238
a Q -] a

= a a8 gz Is § = ° 2oz Ha

s | =4 8 mS | 25 |8=z2| § |§5¢ Sz

22 $138| 5 | & |358 g

§ G «a a 5 g 2
1 - Kontpoasn 72 100 — 1,7 —_— -

K-1

2 Pexa A. }l:o;'rpom. 72 100 (4] 1,6 ~11,2 He oxasubaer
Bhillle - XPORMYECKOro
ropoaa C., TOKCHUECKOro
18.07.92 neficTenn
($pononuiit
cTROP)

3 PexaA. Onumt 72 80 20 1,0 ~70 Oxasusaet
RRAXe XPOBUUECKOO
ropoaa C,, TOKCHUYECKON®
18.07.92 neficTene
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CpaBsHNM NoKasaTeJH BLIXKHBAEMOCTH B KOHTpPoaax. B o6oux KoH-
TPONSAX KOJNOBPATKH He rubiiH, BrIKNBaeMocTh coctTaBuia 100 %.
CaefonaTensHo, ONBITHYIO CEPHIO MOYXHO CPaBHHMBATH C JIOGLIM KOH-
TpoJaem.

PaccynraeM CHHKeHHe BRKHBAEMOCTH B ONBITHOM CepHH 11O cpaB-
HEHHIO ¢ KOHTpoJeM no dopmyse (6.11)

A = [(30 —24) / 80] 100 = 20 %.

Jarsne aannueM B Tabaniy peayasraros (cM. Tabauny 6.12).
CHmKene BRIXKHUBAEMOCTH KOJIOBPATOK B ONBITHOM cepuu menee 25 %,
CJeAOBATEABHO, IO 3TOMY NOKA3ATEJI0 MCHLIThIBAEMAs BOAA He OKA-
3BIBAET TOKCUYECKOro JeHCTBHA.

JJIA OKOHYATENBHON OLIEHKYM XapaKTepa TOKCHYECKOro JeiicTBHA
paccHMTaeM NOKA3aTeN b NOAOBNTOCTH. [lJ1a 3T0r0 pacCUUTUEeM CyMMap-
HYIO M3 MOBTOPHOCTeH YHCAEHHOCTh MOJIOAH, poAHBHIelicA 3a BpeMsA
axcno3unu. [lna xourponsa K-1 uncnennocrs Mosogu aa 96 4 axkcno-
3HOUH cocTaBuia 16+18+16=45 ska. [lns K-2 ona cocraBuna 51 aka.,
Ans onbita — 30 ak3. Jlannsie sanmumem no popme rabanunt 6.11.

PaccunuTaeM NJIOACBATOCTh B ONMBITHON CepMH M B KOHTpOJIE MO
dopmyne (6.12).

Ona xoarpoas K-1 ninoaorutocTs papHa

E=45/30=1,5,

Hiaa K-2 apavuenne E=1,7, ana onmrta E = 1,0. lanusie sanuuiem
no ¢opMe Tabanms: 6.12.

CpaBHMM OTKJIOHORYIE IOKASATENA IIOACBUTOCTH ABYX KOHTpoOJIeH
no gopmyne (6.14). Ina K-1 oTrkjaoHeHHe paBHO

n = [(45-51) / 511100 = 11,2 %.

CnepnoBaTesibHO, IO COBOKYNTHOCTH OTKJIOHeHHI noxasarejeil Bhi-
KHBAEMOCTH M IUIOZOBHTOCTH 38 96 4 3KCIO3NILMHM, COTJIACHO KpUTe-
pusam raGanuet 6.10, Boaa GoHOBOrO cTBOpA He OKA3BIBAET XPOHHM-
YeCKOI0 TOKCHYECKOTro AelicTeHA.

CpaBHNM OTKJIOHERMe OKA3ATEA TUIOJOBUTOCTH ONBITHOM cepHUM
C KOHTpoJieM no gopmyae {6.14):

n = [(30-51) / 30] 100 = ~70 %.

SanuineM peayabTat 1o popmMe Tabauie 6.12,
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OueHUM TOKCHYHOCTh HCHLITHIBAEMO BOAK! 10 MOJYYEeHHEIM IIO-
KA3ATeNAM CHHXXOHUA BBIKHEBAEMOCTH, pasHoro 20 % , U oTKJIOHeHus
nrogoBuTocTH, pagaoro 70 %.

Hcnonwsya tabauny 6.10, nmo spemenn skcnosuuus 96 4 u nmo no-
KAalaTeNnAM CHHIKEeHHA BbhIXKUBaeMoCTH (20 % < 25 %) H OTKIOHEeHUA
naonosutocTH (70 %> 25 %) oueHMM TOKCHYHOCTH MCIKITHIBa&EMOix
Boabl. B HameM ciydae BoAa OKa3biBA€T XPOHHYECKOE TOKCHUYECKOS
meitcrBre. TakuM oGpa3oM, HCObITEHIBAEMaA BOJA TOKCUYHA JJAA KO-
JIOBPATOK Y HE COOTBETCTBYET YCTAHOBAEHHBIM HOPMAM Ka4ecTBa BOX.

6.6 BuoTecr Ha paibax

6.6.1 IIpunuun MetToaa

MeToa oCHOBAH Ha OLEHKE BAMAHKA MCILITHIBAEMOI BOOBI, OTO-
6paHHOil H3 BOJOEMOB H BOJAOTOKOB, Ha 8KBADHYMHBIX PBIO IyIiH MJIH
pauuo. Bruaxue ucnbiThiBAEMON BOAB OEHUBAIOT 110 M3SMEHEHMIO MTo-
Ka3laTeJed BHIXKHBAEMOCTH PhI6 10 CPaBHEHHIO C KOHTPOJIEM.

Ocrpoe H XpoHHYecKOoe TOKCcHYecKkoe JelicTEHe HCNBITHIBAEeMOit
BOJBI YCTAHABAHMBAIOT B X0Ae OJJHOIO ONbITa (HenpepslBHOe 6MOTECTH-
poBaHHe) B 3aBHCHMOCTH OT BPEMeHH, B TeYeHHe KOTOPOro NPOABJAET-
cHA ToKcHUYecKoe fAeiicTeue. OcTpoe TOKcHYecKoe feHCTBHe MCHbI-
THIBAEMOI1 BOAB! YCTEHABJAMBAIOT IPU KPaTKOBpeMeHHoM BGMoTecTHpO-
BaHuu (1o 96 u), XpoHNUEeCKoe — NPHU JANTEJbHOM 61OTECTHPOBAHHUH
(mo 80 cyT).

TlokasaTeneM BBIXKMBAEMOCTH CJHYMUT cpeJHee YKCIO PBIO, BhI-
MHUBIINX B TeUeHHe ONpeAeJIeHHOrO NIPOMEKYTKA BpeMeHH NpHu G61o-
TEeCTHPOBAHMH BOAbl. KpHTepHeM TOKCHYHOCTH HCNBITHIBA€MOM BOABI
Nnpu KPATKOBPEMEHHOM M AJIHTEJLHOM GHOTECTHPOBAHMM ABJISETCH
cHU)KeHue Bbl’)kHBaeMocTH Ha 50 % u Goslee mo cpaBHEHUIO ¢ KOHTPO-
JieM NpH YCJIOBHMH, YTO B KOHTPOJIe BBIXKHBaeMocTs He MeHee 90 %.

6.6.2 Heo6xoaumsele MaTepHalhl, 000pyAOBaHHe, PEAKTHBLI

1 AxpapunymHbie psiGsl rynnu Poecilia reticulata Peters nan
aauuo Brachydanio rerio Hamilton-Buchanan. UcTouHUKH noayye-
HHA, ONHCAHHE OCHOBHAIX X8PAKTEePHCTHK BUAA M YCJIOBHI collepika-
BUA A0HBI B IPUIOKeHNAX P u X.

2 AxpapuyMst BMecTuMocTsio 200, 50 u 10 a.

3 Mukpoxomnpeccopnt ASH no TY 16-064.011.
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4 TIpubop fi1R N3MepeHHA COAePKAHHUA PACTBOPEHHOTO KHCaOpoAa
B Boge ™ana BIIK-recrep no EX 2.841.004.TO.

5 Cauxu.

6 Kopm pna puib.

6.6.8 IloaroTonka M npopesenne 6uoTecCTHpPOBARMSA

Ilna 61oTecTHpoBanna HeobxoauM o6bem Boast 20 1.

Jnsa 6GHOTECTHPOBAHMSA MCHIONL3YIOT Iynnu B Bo3pacte 1—3 Hegean
I noJIoBo3pensix aaxno (no PJ[ 118-02-90).

BHoTeCT cTABAT B TPeX cepHAX: ONHOM ONBITHOM M JBYX KOHTPOJIb-
HBIX. {18 KOHTPOJBHBIX CepUil MCIIO/b3YIOT NPHPORHYIO BOALI, OTO-
OpaHHYIO M3 YCJIOBHO UHcTOro (poHOBOro) CTEOpa M OTCTOABIIYIOCH
BOJONPOBOAHYIO Body. IIpn oTcyTcTBHH GOHOBOIO CTBOPT Ha JAHHOM
BOJAHOM 00bEKTe CTABAT TOJLKO OAHY KOHTPOJIbHYIO CEPHIO — HA BOAO-
IPOBOAHOMN BOAE.

KoHTposs Ha oTcTOsBINEiCA BORONPOBOAHOM BoJie MO3BOJIAET OlLe-
HHTb KAYECTHO TeCT-00'/beKTa, A KOHTPOJIb HA NPHPOJHOI YCIOBHO YHC-
To#f Boste M3 POHOBOrO CTBOpPA NMO3BOJIAET BHIABMTH UCTOYHHK TOKCH-
YeCKOTO 3arpsAsHeHnsa UCTIBITHIBAEMO BOALI.

B axBapuyMs' HaauBaior 1o 10 1 KOHTPOJLHOM MJIK HCIBITHIBAE-
Mot Boasl. IlosTopHocTs ABYxKpaTHas. B kaxxablit akBapuyM nome-
malor no 10 pui6.

BuoTecTHpoBaHHMe NMPOBOJAAT MPH OCBEILIEHUH PACCEAHHLIM CBETOM
© ecTecTBeHHOM CMeHOIl HA ¥ HOYM, KOHLIEHTPANUY KMCJIOPOAa B BoJe
He MeHee 4 MI'/J1 K TeMIepaType BoAsl Aaa rynnu 25+ 1 °C, ana nanuo
2811 °C. Boay B KOHTPOJbHBIX M ONBITHRIX AKBADHYMAX MEHAIOT Ha
cBexxeoTobpaHRy10 yeped 2 cyr. Ilpn aTom pub ObICTPO nepeHocHAT ¢
NOMOILLBIO CayKa H3 OAHOTO AKBApHUyMa B APYToii.

Yepes 1 4y oT Hayana SKCIEPHMEHTa, & 3ATEM €XKEeCYTOYHO B Kaik-
JOM aKBapHyMe MOJACYNTHIBAIOT BHIXKMBLINX PIG M yAANAIOT norubunx,
HM3MePAIOT cofiepKaHne KHeJaopoaa B Boge. IlornbmmMn cunraior prib,
He MMEIOL[¥X NPH3HAKOB ABH)KEHUA WIH ABIXAHUS B TeYeHHe 5 MUH
nocJje NpHKOCHOBEHH S K HUM CTeKJIAHHOMN NAJIOUKOH.

Jna onpesnenesust 0OCTPOro TOKCHYECKOTo AeficTBuA Boxbl 6HoTeC-
THpPOBAHHNE NPOBOAAT B Teyenue 96 u. Ecan 8 nioboit yuurnisaemsrit
TepyoA BpeMeHH CHHYKeHHEe BbIXKMBAGMOCTH PhI6 1O CpaBHEHMIO € KOH-
TposieM cocTasisAeT 50 % n Gosee, GHOTECTHpPOBaHMe npeKpamaioT. B
Teuenue 96 4 prI6 He KOpMAT.

IIpu oTcyTCTBUHM 0CTPOro TOKCHYECKOro AeiiCTBHUA HCNBITHIBAEMOT
BoAkI Ha prIb GHoTeCTIHPOBaHMe NpofoLKalOT Ao 30 cyT aust onpenene-
HUA HAJINUMA XPOHHUECKOrO TOKCHYECKOro AeACTBUR BoAbl. BhIXKUEB-
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IHX PHIG MOACYNTHIBAIOT eXKecyTouHo. Ecan B m1060# yunteiBaemblii
nepHOA BpeMEHH B ONBITHO CepiH CHH)KeHNe BLIXKHBAeMOCTH poIb 1o
cpaBHeHMIO ¢ KoHTpoaeM coctapaseT 50 % u Gonee, 6uoTecTHpOoBaHMe
npexpaiawoT. B XxpoHHueckoM aKcniepHMeHTe PHI6 KOPMAT eXKeAHEeBHO.

6.6.4 O6paboTKa peayasTaToB, PACYeThl H OHEHKA TOKCMYHOCTH BOABI

TIpn 6MoTecTHPOBAHMM B KAXKABI YUNTEIBaeMbIit Nepyuos BpeMeHH
PErHCTPHPYIOT BHI)KHBIINX PbI6 B Ka)KJOM aKBapHyMe. 3aTeM PaccUH--
THIBAIOT CpejHee apHPpMeTHYECKO®e JUIA BLIXKHUBIINX PBI6 B KOHTpONe U
onkbiTe Y Jiajiee CHHOKEHHE BI)KMBAEMOCTH PhIG B ONKITE IO CPABHEHUIO
¢ KOHTpoJeM no dopmy.e

A={X,-X)/ X, 1100, (6.15)
rape A — CHM)XeHMe BRIXKMBAEMOCTH PhI6G IO cpABHEHHIO C KOHTPO-
_ nem, %;
Xx — cpeaxee apudMeTHHECKOe IAA Pbi6, BLDKMBIIMX B KOHT-
_ poJe, 3K3.;
Xo - cpepHee apudMeTHUECKOE IAA PG, BRIXKHBUIMX B OIIbI-
Te, 2K3.

Ecau npu 61oTecTHpOBAHUM ANUTENLHOCTHIO 0 96 4 cHMIKeHUe
BBI’KHMBAGMOCTH PhI6 IO CPABHEHHIO C KOHTPOJIEM PaBHO MJHM Gosblle
50 %, TO CUUTAIOT, YTO UCNIHITHIBAEMASA BOJA OKA3LIBAET TOKCHYECKOe
neitcrene. Ecau sTor noxasarens Mersme 50 %, To CUHTAIOT, YTO MC-
NBIThIBAOMAS BOAA He OKA3BIBAET OCTPOIO TOKCHYECKOIO JAeiCTEMS HA
pri6. Bo BTOpoM cayuae 6GHOTeCTHPOBaAHME NMPOJOJIIKAIOT AJIA ONpeje-
JIeHHA XPOHHYECKOI0 TOKCHYEeCKOTo AeiicTBUA.

Ecnu o6HapyiceHo OCTPOe TOKCHYEeCcKO® AefiCTBHe MCITBITHIBaeMOl
BOJK!, TO YCTAHABAMBAIOT KPATHOCTL Pa3baB/leHHA, NIPH KOTOPOM OHO
ycrpaaserca. [{nsa aToro nenuiThiBaeMyio BoAy pasbapasior B 2, 10, 50
n 100 pa3 1 npoeoaAT GuoTecTHPOBaHIe HA NAHHOM cepuH pasbaBie-
anii. Ilonyyenusie peayabTaTsl HCHIOAL3YIOT AIA OLEHKH TOKCHKOJIO-
I'HYeCKOro COCTOSHNUA BOAHBIX 3KocHcTeM (cM. u. 10).

BriBoa 0 HaJIMUHA XPOHUYECKOTO TOKCHYECKOIo AeMCTBNA MCIILI-
ThIBAEMOIi BOAKI Ha PhI0 JeaaloT, ecau B a1060it nepuoj BpeMeHn or 5
Ao 30 cyT cHMIKeHMe BLIXKMBAEMOCTH PHIG 110 CPaBHEHMIO ¢ KOHTPOJIEM
paBHO 1wiu 6oasiie 50 % . B npoTMBHOM caydae AeIAIOT 3AKJIIOUYEHMe
06 OTCYTCTBMYM XPOHMUYECKOro TOKCHMECKOro fleficTBHA HUCIBITLIBAG-
MOM BOABI.
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PesyasTarsl 6HOTECTHPDOBAHUA YUNTHIBAIOT NIPH YCJAOBHMH, YTO B
KOHTPOJIe BBXHUEBaeMocTh phi6 He mMenbine 90 % H KOHUueHTpanuA
KHCJIOpoJia B BoJie He HMKe 4 Mr/ .

PeaynsraTst 6MOTECTHPOBAHMA 3aNUCHIBAIOT N0 GopMe, IPpHUBeAEH-
HOM B npuaoxkenun I1.

6.6.5 IIpnmep OuoTeCTHPOBAHNA HA PBIGAX

Ilna ycTaHOBJIEHMSA TOKCHYECKOID AefiCTBHA BOAHI, OTOGpanHO Ha
pexe B. HuKe ropogsa A., ¢ HCNIONB30BaHMEM MOKAa3aTeAelt BLIXKUBaE-
MOCTHM PbI6 I'ynnM, CTABUM TPH cepuM 6MoTecTa — ABe KOHTPOJAbHBIE H
OZHY onbITHYI0. Kaskayio cepHio cCTaBUM B ABYX MOBTOPHOCTAX. B Ka-
yecTse KOHTpoaA K-1 icronb3yeM OTCTOABINYIOCA BOAOIIPOBOAHYIO
BOJAY, B KauecTBe KOHTPoaA K-2 — ycl0BHO YMCTYI0 NPUPOAHYIO BORY
K3 GOHOBOIO CTBOPA PEKH.

Ilepen noMemieseM puiG B aKBAPHYMbBI B KajKIoit cepuu HaMeps-
€M KOHIeHTPAUHN Kucaopoaa. Eciiu oka MeHsbite 4 Mr/J, To Boay aa-
PHpYyeM.

Yepes 1, 24, 48, 72 1 96 4 nofcunTaeM BRXKHBIIHUX PBI6 B KAJKAOM
aKBADHUYMe M M3MepseM cofiepaaHHe Kucaopoaa. [lonydeunsie gaH-
Hble 3anueM no ¢opme Tabaumsr 6.13.

Jasiee 3a KaKABIN YUNTHIBA€MbIil HPOMEXXYTOK BPpeMEHH B KasKA0MK
CepHM 3KCIIePUMEHTA PACcCCUHTaeM cpefiHee apupMeTHYeCKoe MJIA Bbi-
XKHBIIHMX PbI6, BHKHBREMOCTD IO CPABHEHHIO C HCXOLHBIM YUCAOM
PBI6 ¥ CHHXMKEHME BLKMBAEMOCTH 110 CPABHEHHMIO C KOHTPOJIEM 110 (Op-
mysam (6.10), (6.15) u (8.1).

Hanpuwmep, yepea 72 u B koHTpose K-2 B oguoit u3 nnopropHocreit
Belxkui0o 10 pmif, B Apyroit — 9, cpeaHee apudMeTMUYecKOe PABHO
(10+9)/2 = 9,5, a ssxuBaemocts — 100 (9,5/10) = 95 % . B aroT ke
nepHoj BpeMeHH B onbiTe BRIXKUNO B cpeaHeM (6+7)/2 = 6,5 pri6, BbI-
JKMBAEMOCTh 110 OTHOIIEHMIO K MCXORHOMY 4YHCay pbIb cocTaruna
(6,5/10) 100 = 65 % . Cuuxentie BBI)KHBAEMOCTH PHI6 10 CPABHEHHIO
¢ xoHTpoJeMm K-2 pasno

A = 100[(9,5-6,5)/9,5] = 82 %.

IlonyuenHoe cuuxenne psxkuBaemoct Menbute 50 % . Cnegosa-
TeJibHO, 6HoTecTHpoBaNMe CeAyeT NPORCJIKATE.

Yepes 96 4 B onbITHOM CEpHU BHIXKMBOEeMOCTD Pbl6 MO OTHOLUECHHIO
K MCXOAHOMY 4icny cocraBuiaa 55 % . B kourpose K-1 oHa cocraBnaa
100 %, B xourposxe K-295 %.
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Tabaunna 6.13 — PesyasTara 6HOTECTEPORANRSA
€ RCHOABIOBANREM [IOKAIATEAS NLINXNEBAEMOCTE P rynns

Buixnemne prbhl, Cruxe-
f;’::;ﬁ Bp;us 3K3. ? Brixu- HHe Konen-
N ’ NoeTop- Bae- |BLDKHBA-| TPANHA Onenxa
nymxr, HAvYana p
opobnl caop, Cepna GaorecTApo- - Cpennee | MOCTE em:c'ru, KHCHO- | TOKCHYROCTH
aara BaHHA, apudme- p:/:ﬁ, m“_/o poaa, Boxn
ot6opa 4 1 2 [rwueckoe poan; Mr/a
1 -— KorTtpons 1 10 10 10 (1] 8,2
K-1 24 10 10 10 ] 8,1
48 10 10 10 (] 8,4
72 10 10 10 o 8,1
96 10 10 10 0 8,3
2 Pexa B. Komrponn 1 10 10 10 1] 6,4
Bhllle K-2 24 10 10 10 0 6,6
ropona A., 48 10 10 10 0 6,5
18.07.92 72 9 10 8,6 5 6,4
98 9 10 9,6 -3 6,6
3 Pexa B. Ouwir 1 10 10 10 0 0 5,8 Oxasupaer
HHXKe 24 9 10 9,56 5 5 5,9 ocrpoe
roposa A., 48 7 8 7,5 75 25 5,3 TokcHueckoe
18.07.92 72 6 7 8,5 a5 32 5,4 pelicraue
96 3 4 4,5 45 53 5,6
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PaccuuraeM cHH)XeHUe BEIXKHBAEMOCTH PbIG B ONBITHOH CEpHH MO
CPaBHEHMIO ¢ KOHTpoJieM. B kauecTBe KOHTPOJIA AJA CPABHEHUA B |aH-
HOM CJiyyae HCIIONbayeM [IPHPOAHYI0 Boay U3 doHoBOro cTeopa K-2:

A = [(9,5-4,5)/9,5] 100 = 53 %.

CHukenve BLIXKMBAEMOCTH PLIG B ONBITE 110 CPABHEHHUIO ¢ KOHTPO-
Jem npepsiiaeT 50 %, NpH 3TOM BBIXKHBAEMOCTh PbI6 B KOHTpOJE
K-2 pasna 95 %, KOHUEHTPAUMA KHCJAOPOAa B ONBITHOH CepUH Bbillle
4 Mr/n, No3TOMy AesiaeM BBIBOJ O TOM, UTO MCNLIThIBAEMAA BOJA OKA-
3B1BOET OCTPOe TOKCHYecKoe AeiicTBHe Ha prib rynnu. Taknm o6pasom,
KayecTBO MCIBITHIBaeMOi BOJbI HE COOTBETCTBYET YCTAHOBJEHHOM
HOpPMe TIO TOKCHKOJIOIMYEeCKHM [TOKA3ATENAM.

YunursiBas, 4To B KOHTPOJILHOM CepHM, NOCTaBJACHHON Ha NPpMPOA-
HO# BojAe M3 POHOBOIro CTBOpA, BEIXKUBAaeMOCTh rynny Biime 90 %,
MOJKHO 30KJIOYNTH, YTO OCTPYIO TOKCHYHOCTb MCNBIThIBAEMAsa BOLAA
npuoGpeTaeT B pedynbTatTe BJAHAHUA FOPOACKHUX CTOUYHBIX BOA.

Ilockonsky ob6Hapy:XeHa OCTPAA TOKCHYHOCTH HCHBITHIBAEMO
BOJBI, HEOOXOAMMO HailTH KPATHOCTH pasbas/ieHHA, NPH KOTOPOIt oCT-
pas TOKCHUYHOCTb ycTpaHsaercA. [y 9Toro MCHEITBIBAEMYIO BOAY pas-
6aBnsiem Bogoit n3 ¢onoBoro creopa B 2, 10, 50 1 100 pa3s u craBum
3aHOBO GHMOTECTHI Ha 3TOM cepuy pasbasyieHnit. B kauecrBe KoHTpoaA
HCIONb3yeM IIPHPOAHYIO BOAY M3 (POHOBOIV CTBOPA.

JaHHble 6HOTECTHPOBAHUA MOKA3AIH, YTC yXKe NpM pasbasieHHMH
MCIBITHIBAEMOil BoALI B 2 Pada OCTpPaA TOKCHUYHOCTH yeTpaHAeTtcA. He-
Nonb3ayA KPUTEPUM KavecTBa M3 pa3dfesa 10, 3akioyaeM, YTO TOKCH-
KOJIOrHYecKoe COCTOSAHHe IKOCHUCTEMB! Ha NAHHOM yuyacTKe PeKH
KpaiiHe HeGJaroiosyyHoe.

7 BHOTECTHPOBAHHE B OIIEPATHBHBIX PABOTAX I1IO
OIIEHKE KAYECTBA IIOBEPXHOCTHBIX BOX

BxoTecTHpoBanHMe NpH pellleHMH ONepaTHBHLIX 3agady (IIpM aBapH-
fX, 3aan0BLIX cbpocax, cayuaax OB3) nposoasT, YTO6BI YCTAHOBHTH
OCTpoe TOKCHYECKoe JeHcTBHE, 8 TAK)Xe BHIABUTh qpesnbxt{uﬁﬂme 3KO-
JNOrMYeCKHe CHTYAIlMH K 30HbI 3K0JIOTHYecKoro 6eACTBHA .

Ina onepaTHBHBIX paGoT peKOMEHA) .0TCA MeTO/Ibl AKCMPECCHOTO
6MOTEeCTUPOBAHHA HAa pakoobpa3HbIX, MHPY30PHAX, KONOBPATKAX,

ICrenens akonornyeckoro ne6AATONOAYYHA, COOTBETCTBYIOMAA Y PeIBLIUATH 11 LIN
3KGNOTHYECKHM CHTYAIKAM H IKONOTHUECKOMY GeACTBMIO, OnpeneneHa CTATLAMM
58 1 59 3axona 06 oxpane oxkpyxawiefl cpean PO,
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A-Z-Ph-TecT Ha BOJOPOCHAAX, & TeK)XKe GHOTeCTh! Ha HIPHPOAHBIX noNy-
AAUMAX THAPOGHOHTOB. ITH METOABI OPHEHTHPOBAHBI IIABHEIM 06Gpa-
30M Ha BHIABJIeHHE OCTPOro TOKCHYECKOIo AeHcTBHA, O6YCIOBIEeHHOIO
BBICOKMM YPOBHOM 3arpA3IHEHHOCTH MM NPHUCYTCTBHEM ONACHBIX TOK-
CHYECKHX XHMHYECKHX CoeAnHeHUit.

ITIpu o6Hapy>XeHHH OCTPOIO TOKCHUYECKOTo AeCTBHA BOABI HA I'MApPO-
OuoHTOB GHOTECTHDOBAHME [POBOAAT, ITOOL! ONPefleIHTL KPATHOCTL pas-
GaBJieHHA, MIPH KOTOPOM OCTPOE TOKCHUECKOe AeiiCTRIE He ITPOABJIACTCA.

IIpu sarpA3AeHHMH XHMHYECKHMH COEMHEHHAMM C MYTareHHBIM
2 eKTOM MOXKHO MCIIONL3OBATH OMOTECTH, [O3BONAOIINE OLEHUThH
TOKCHKO-IeHeTHYecKoe ReiicTue, Hanpumep, Meroamueckue ykasa-
HHR, npusefeHHble B N. 2 (astopst B. B. Ilapnenxo, T. A. 3nMmuna,
JI. f. TpyGaueesa).

7.1 BuoTtecTsl Ha paKoo6pasnbix

BuorecrupoBanue npoBoaAT Ha AaduuAX K uepuosadruax. lpen-
noyTeHHNe cllefyeT OTAATh KPATKOBPEeMEHHOMY GHOTeCTHPOBAHMIO HE
nepuofadHUAX, TAK KAK 3TOT GHOTECT NPOBOAAT B TedeHue 48 4.

MeToanYecKHil MOAX0A K YCTAHOBJIEHHIO TOKCHYHOCTH TAKOR JKe,
KoK B pesKMMHBIX HaOmoneHusax (cM. 1. 6) nposeprka COOTBETCTBMA Ka-
YecTBa BOABI YCTAHOBJIEHHLIM HOPMAM.

CreneHs TOKCHYHOCTH BOABI A AadHHII MOXKHO OLEHMTD HE TOJILKO
TI0 TOKA3ATeJII0 BLLKHBAEMOCTH, HO H 11O PA3/IMYHLIM ITOKA3ATENAM PUIH-
YecKOno COCTOAHMA, MOAB3YsAch 5-6asnbHoi mkanoi JI. A. Jlechuxosa,
omyGauKoBanHoi B MeToQi4ecKHX YKA3AHUAX O HUCIOJIB3OBAHUIO GHO-
TECTOB /IR ONpeAeNeHHA NPe3aMOPHOIO COCTOARMA B KApNOBLIX NPYAAX
(em. n1. 2). CornacHo 3TOMY NOAXOAY, YYHTHIBAIOT B OCHOBHOM IIOBEJCHHE
Pa4YKOB, CTENeHh HAIIOJHEHNA KUILEYHHKA, CTPYKTYPY M OKPACKy €ro co-
AepaKMMOro, OKPacKy Teja H KOJMYECTBO KMPA, COCTOSHME NOKPOBOB
Tesa. OueHKy B 6aL1aX [AI0T, HCXOAR H3 CIEAYIOUIMX KPHTepUes:

1 Gasnn — xopolilee COCTOAHNE PAYKOB (PauKH AKTHBHBI, OKPACKA
TeJia )KeJITadA, KaneJjb )XHPa MHOro, KHilIeYHHK HAMIOSTHEH IIOJHOCTHIO
HJIH caabo B nepeaneil uacTH, OKPACKa COAEPIKHMMOrO 3€J€HOBATO-
OJIMBKOBAA WMJIM 3eJIeHOBATO-OXPHUCTAA);

2 6aann — cnabble H3IMEHeHHA (PaYKU AKTHBHBI, OKpPACKA Teja
JKeJToBaTaR, KAIUIH XUpa MeJIKHe, KHIIeYHHK 3alloJIHeH, COREepPKu-
MOe ero HacTHYHO MOXKET GbITh PHIXJBIM). 3T0 — peaxuuA gadHUIA,
CBA3AHHAS C JIErKMMH NOBPEXASHHAMH, He YIrPOXKAIOLIMMHU rnbenibio;

3 6anna — cpeanme unameHeHHA (OKpacKa GnenHo-XKeaTas UAH
Andody3no-posoBad, Kanesb JKUpa MaJIo H OHH MeIKHe, KHIIeYHNK 3a-
NnoJiHeH MeHee YeM HAIOJIOBHHY MJIM BCE COAEPKIU! Oe MPC "BeYHBaeT).
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910 — peakuHa AapHUHN, CRA3AHEAN ¢ NOBPEXAEHUAMM HWIN Hapyllle-
HHMAMH cpPeHell Ta:ecTH;

4 Ganna — cuAbHbBIe H3MeHeRHA (OKpacKa Tena Gaefnasq, ,,cTeK-
NAHHAA" WIH MYTHASA, Kanesb KXHpA HET, COJepPKHMOoe KHIIeYHHKa
npoa3payHoe, KHIIeYHUK HaANOJHEH o4YeHb c1a60 M TONBKO B 3ajgHel
YacTH). 310 — peaKiiMsa Pa¥KoB, CBAAHHAA C HOBPEXKJSHHAMH, YTI'PoO-
JKAIOIMMY JKHIHH,

5 Gaano — rubesr paukoB (CHMNTOMEI, CBHAETEALCTBYIOUIME O
cKopoit rubenn: aacopeH PUIbLTPYIOLIHH annapaT, XJONbA HIHK obpac-
TAHKUA HA AHTEHHAX M KayAalLHOH urie, CyJOPOXKHOE APO’KAHNE AH-
TeHH, 3aMe/iJieHHe JBHIKeHHA IPYAHBIX HOXKEK, 06e3BH)XHBAHME,
napanu4).

CyMmMapHYIO OIeBKY cOcTOABHA fadHHIl feJalOoT NyTeM paccuyeTa
roaddbnnueHTa THO PopMyNe

1= [jn/ (C tN)), (7.1)

rae N — ofuee YnCiIO OPraHM3MOB, YUYACTBYIOLIMX B OMNbITe;
é — Homep (6ann) BHIABIEHHOMN OLIEHKH;
t — BpeMsA NPOABJEHHA peaKIMIii;
R{ ~— YHCJO OPraHHM3MOB, Y KOTOPAIX OTMeYeHa peaKIiusA,
COOTBETCTBYIOLIIAA BHIABJIEHHON OLIEHK®.

Yem xysxe cocTosnve gadpuuit, rem prie 6a U TeM Gonsblue T.
Ecau npu axkcnoauuun 72 u 3HayeHue T > 1, T0 3TO CBHAETE/ILCTBYET
o6 yxyAlleHUH KadecTBa BOJL! BOJHONO OOLEKTA M BePOATHOCTH BO3-
HHMKHOBEHHSA 3aMopHoM cuTyanuu. Ilpu 1 < 1 KayecTBO BOABI CUMTAIOT
YIOBJIE€TEOPHTEJbHbIM.

7.2 A-Z-Ph-Tect HA BOROPOCAAX
7.2.1 YIpuHOonno MeTOAHKH

MeroanKa OCHORaHA Ha oNpefesieHHH KHCJI0POAHO-CKASHOUHBIM
MEeTOZOM M3MEHEeHH HHTEHCHBHOCTH (POTOCHHTE3a M NPOAYKIMOHHO-
AECTPYKIUMOHHEIX ITPOLECCOB J1aG0PaTOPHO KYABTYPEI 3€JICHBIX NPO-
TOKOKKOBHIX BoZopocJjieit nos BANWsIHMEM HCHBITHIBAEMOH BOARI MO
CPABBHEHHIO C KOHTPOJIEM.

AHaJIN3HPYIOT Ba NOKA3ATEJNA: HHTEHCHBHOCTh POTOCHHTE3a H
OTHOILIeHNe BaJIOBON NPORYKUHH K JeCTPYKLMH.

KpurepreM TOKCHYHOCTH ABJAETCH CHM)KeHHEe MHTEHCHBHOCTH
doTocunTesa Na6opaTOpHOR KYJALTYPH B HCNBITHIBAEMOI Boge Mo
CpaBHEHHIO ¢ KOHTpPoJeM. Bo3aMoKHO yBeaHueHHe HHTeHCMBHOCTH $Oo-
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TOCMHTE3a NOA BAMAHHEM HCHLITHIBaeMOH BOJBI, YTO YKA3hiBaeT Ha
NPHUCYTCTBHE B Heil 3arpA3HAIOLINX BELECTB, OKAIBIBAICIIHX CTHMY-
Jaupyioliee Bo3neficTeMe HA BOJOPOCHH.

Iloxasatens OTHOMIEHHA BajOBO NPOAYKIHH K KECTPYKIIHHM MC-
nOJley!O‘l' ana xapalc'repuc'rm-m 9KOJOrHYECKOMN COCTOARNA BOAHOIO
061beKTa, CBA3AHHOTO C YPOBHEM OPraHHYeCKOro 3arpA3HeHNA BOAHI.

IIpoaonxxureasrocTs 6MoTectTa — 1 CyT.

7.2.2 Heo6xoauMble MaTepuasibl, 060pyioBaHHEe, peAKTHBLI

1 Kyastypa Scenedesmus quadricauda (Turp) Breb. unu Chlorella
vulgaris Beijer. NcTOUHHKHM NONYYEeHHA KYJAbTYpPhl, OMHCARNE OCHOB-
HBIX XApaKTEePHUCTHK BHAA M YCJIOBHH KyJIbTHBUPOBARKA AAHHI B NPH-
aoxeuunax E u XK.

2 Becst ananutTuyeckue tuna BJIP-200 no TY 25-06-1131 uan
Bechl PYroro THIA, pABHOLIEHHLIE 110 TOYHOCTH.

3 Barometp I'P-15M no TY 25-04-1750

4 JIioMHUHOCTAT C OCBeIEeHHOCTBIO A0 3—5 THic. a1 (NaMnIa AHEBHOIO
ceeta JJC-30 uau J{C-40).

5 BIIK-recTep ana H3MepeHHUA COfePKAHHA PACTBOPEHHOrO KMC-
aopoja mo EX 2.841.004 TO.

6 Koa6el konnueckue sMecTumocTsio 0,5—1,0 1 mo 'OCT 10394.

7 EMKOCTB A1 OTCTAMBARUA BOIHI.

8 Bopouku kounueckue no NOCT 8613 auamerpom 6 cm.

9 KucaopoaHnle CKAAHKH ¢ NPHTEPTHIMU Npo6kaMu, o6 beMoM
100—150 ma.

10 PeauHOBEIe TPYOKH CO CTEKAAHHLIMM HAKOHEYUHHKAMM (CHUGOHEIL).

11 Munerku BMecTMocTsi0 10 Ma no M'OCT 20292,

12 Ha6op oGopyAoBaHHA K PeaKTHBOB Al ONpefeJIeHUA CoOxepIKa-
HHA PACTBOPEHHOr'o KHUCJOpoARa MeTofoM Buukiaepa mo PykosoacTsy
110 XKMHMYECKOMY aHANH3Y NOBepXHOCTHLIX BOA cymt (cM. m. 2).

13 Ha6op peakTHBOB A8 KYJbTHBHPOBAHUA BoZopocaeit (npuno-
Kenue ).

14 MeasHnyHEIH ras Ne 70.

7.2.3 IlogroToBKa K 6HOTECTHPOBAHKHIO

IOna 6uorecTuponanns veo6xoxumo 1,5—2,0 1 sozasl.

Hna 6uorectHpoBanna 6epyr 5—7-cyTOUHYIO KYABTYPY BOROpPOC-
aeit. IlnorHocTs nocesnoro Matepuana 1—8 Man xka/Ma (RyasTypa
ARonHa 6bITH TEeMHO-3eNeHoro uBeta). YyBcTBUTE) .HOCTE nofopocaet
onpejeaalor no mn. 6.3.3.
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7.2.4 ITporeaenue 6HOTECTHPOBAHMA M PErMCTPALMA NOKa3aTenell

Boay aas ucnobiTaHMl HAJIMBAIOT B YeThipe CEPHH KMCJIOPOAHBIX
CKJIAHOK (B JBYX MOBTOPHOCTAX KaXXAaf, T. . BCEro BoceMb CKAAHOK)
IpH noMouu cudoHa. B TpH cepuH CKAAHOK BHOCHT 1—2 MJI KyJIbTY-
P&l BOJOPOCAEi, B YeTBePTYIO CePHI0 KYILTYPY BOAOPOCJIei He BHOCAT.
Bce cKNAHKH NIOTHO 3aKPHIBAIOT IPHTEPTHIMH NPoGKaMH.

Jina ucnmirriBaemoil soast (ONBIT) M BoAbl YCJIOBHO YHCTOFO YUACT-
Ka (KOHTPOJIB) CTABAT [0 YEeThIPe CePUM CKIAAHOK.

Hepsyio cepnio ckaAHOK 6e3 KyALTYPH! BOAOPOCeil CTABAT B JIIO-
MMHOCTAT (CBOT/Ible CKAAHKH — cepus O ).

Bropyio cepuio crnAnox ¢ fobaseHHOM KyAbTYpoil Bogopociei: TaKixKe
CTABAT B JIOMUHOCTAT (CBeT/Ible CKJIAHKH C BOAOPOC/AMM — O&').

TpeTsio cepuio CKAAHOK ¢ foGaBJeHBOH KyAbTypoit Bogopocaeit
CTABSAT B TeMHOe MecTo (TEMHBI® CKJIAHKY ¢ Bofopocaamu — O, ).

YeTBEpTYIO CEPHIO CKAANOK CPady PHKCHPYIOT H ONPEAENAIOT B
HUMX HCXOAHOE COJlep XaHUe PACTBOPEMHOTO KMCJIOpoAa — (cepua
0,.p-

Bee CepHH AOJIKHK HAXOAMTHCS B OAMHAKOBLIX TEeMIIePATYPHBIX
YCHAOBHMSAX.

AHJIOPHYHBIM CNIOCOOOM AHANM3HPYIOT KOHNTPOAL — BOAY H3 yC-
JIOBHOT'O YHCTOIO , 4acTKa (POHOBOTO CTBOPA).

Ilepryio cepuio ckasaHOK (6e3 Bogopocseil) CTABAT B JIOMHHO-
crar — O, .

L]

BTopyio cepHio CKIAHOK (¢ BOKOPOCHAAMH) CTABAT B JIOMHHOCTAT —
e’

TpeTs10 cepHIO (¢ BOXOPOCAAMH) CTABAT B TEMHO® MECTO 0,,-
i 3

YeTBepTYIO COPHIO CPA3Y GUKCHPYIOT M ONIPeAieIAIOT HCXOAHOe CO-
AepkaHne pacTBOPeHHOIo Kucjopoaa O, . .

IIp; OTCYTCTBHH NIOMUHOCTATA CKJAAHKH ,M.B” C HCIILITBIBAEMON B
KOHTpOJLHOH BOAOH MOXXHO OCTABAATHL HA CYTKH NPH €CTECTBEHHOM
OCBEL|@HHH.

BpeMms akcnosnnum 24 u.

Yepes 24 u Bo BCeX CKAAHKAX ONPEAESAIOT cojlepXKaHue PacTBo-
PEeHHOro KMcJopoAa MeToloM BHHK/Iepa MAHM 3/IeKTPOXHMHUYECKHM
MeTOAOM, HCIIOJIB3YA PYyKOBOICTBO IO XHMHYECKOMY AHAIH3Y NOBEPX-
HOCTHBIX BoJ cyuuM (cM. 1. 2).
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7.2.5 O6paGoTka pe3aynbTAaTOB, pacyeThl H OLEHKA TOKCHYHOCTH BOALI

Ilocne onpeseneHns cofepKaHUA KHCJIOPOJa B ONBLITHLIX H KOH-
TPOJIBHBIX CKAAHKAX PACCYUTHIBAIOT CJAeYIOUIHe MOKA3ATeIN: HHTEH-
CHMBHOCTH GOTOCHMHTE3A, BAJOBYIO NepPBHYHYIO NIPOAYVKIHIO K
AGCTPYKIIMIO OPraHH4YeCcKOIo Bell{ecTBa, OTHOUIeHNe BAJIOBOH NPOAYK-
MU K RECTPYKIMH.

HamMenenne nETeHCMBHOCTH GOTOCHHTe3a BOJOPOCIei Moce aKc-
MO3HUMH B TeuenHe 24 4 Ha CBeTY PaCCHMTHIBAIOT 10 opMyJle

(Oe.n - oc) - (Oc.n' - Oc“)
0 ~o, 100, (7.2)

AND =

rae AP — naMeHeHMe HHTEHCHBHOCTH (POTOCHHTE3a B MCIIBIThIBAE-
Moif BOoZie IO CPABHEHHIO ¢ KOHTpoJeM, % ;
Oc.» — KOHUEGHTPALMA MOJIEKYJIAPHOIO KHMCIOPOAA B CKIAHKAX
CHCHIIBITBIBAEMOM BOJIOH C BOAOPOCASIMM, MI'/JT;
O¢ — KOHUEHTPALMSA MOJIEKYJAPHOr0O KHCJIOPOAA B CKJIIAHKAX C
HCIbIThIBaeMoil BoJo# 6es BogopocJeit, Mr/i;
O¢, — KOHUEHTPALMA MOJICKYNAPHOI'O KMCJIOPOAA B CKJIAHKAX C
KOHTpoJIbHOI Bofoil 6ea Bogopocaeit, Mr/i;
Oc.»,, — KOHIEHTPALMA MOJIEKYAAPHOro KHCJIOPOAA B CKIAAHKAX €
KOHTPOJIbHOI Bool ¢ BOAOPOCAAMH, MI/JT;
Banopyio nepBryYHYI0 NPOAYKIMIO H JeCTPYKOHIO OPraHN4ecKOro
BEIeCTBA PACCYMTHIBAIOT MO popMyaM:
P=0,,-0

T.8’

A=0,,-0,

(7.8)
(1.4)

‘0
rae P — BaIOBasA NEePBMYHAA NPOXYKUMA, MI/J MOJEKYASAPHOINO KHC-
Jopojaa;
I — necTpykuma, Mr/a MoJIeKyJlIAPHOIO KHCJIOPoJa;
Oc.p — KOHUEHTpPaNMA KHCJIOPOAA B CKJIAHKAX ¢ BOAOPOCAAMH NOC-
e 24-4acoBoil BKCNIO3MIMH Ha CBETY, MI/JI;
Or.3 — KOHUEHTPALMA KHUCJI0POJa B CKAAHKAX C BOAOPOCHAAMH MOC-
Ne 24-4acoBoif 3KCOOIULMHA B TEMHOTE, MI'/J1;
Ou.» — HCXOAHASA KOHUEHTPALUA KUCAOPOAA B CKIAHKAX C BOJOPOC-
JIAMM, MT/J.
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O TOKCHMYHOCTH BOABI CYAAT I10 MOKA3ATENAM HHTEHCHBHOCTH ¢o-
rocuHTeda (A UP). Brauumoil cunraior seauuudy AUD , npessiaio-
myi0 25 % . OrpuuaTtensusie 3nadenus AP ykaasiBaloT Ha TOKCHY-
HOCTb BOAM A1 Bogopocaeit. ITonoxurensusie anauenus A UP ceu-
AeTeJbCTBYIOT O CTHMYAIMpYIOmeM addeKTe BOABI 10 OTHOIIEHHIO K
BoZIOpocAiM. DToT addeKT uame Bcero o6ycoBleH HAJIMYHEM B BORO
coeHHeHHi1 GMOreHHBIX 3JIEeMEHTOB.

Ilo cooTHOLIEHHIO IePBUYHON NPOAYKIMH H JeCTPYKIUHH B TecTe
MO3’KHO NPHOIN3NTENLHO CYAUTH 06 MHTEHCUMBHOCTH NMPOAYKIMOHHO-
JEeCTPYKILHOHHBIX NPOLMECcCOB B 3KOCHCTeMe BOAHOro obbexkrta. Ecan
D/ > 1, 10 aTo yKa3siBaeT Ha NpeobnajaHue MPOAYKIHOHHBIX NpPO-
neccos. Ecau ®/[1 < 1, To 310 yKaabiBaeT Ha npeobiajaHHe NECTPYK-
IMOHHBIX Npoiueccos (3K0NOrHYecKoe Hebraronoayuue).

1To naunniMm MeToauyecKX ykasaHuit Mo McnoaL30BaHHIO 6HoTeEC-
TOB AJA ONpejeieHUs MPes3aMOPHOI'O COCTOAHHA B KAPINOBBIX MPY-
Aax, ecan ®/I1 < 1, To KOHIIEHTPAUMA OPraHNYECKHX BellieCTB B BoJe
no noxkasarenio XI1K 6oapiue 70 Mr/sn MolleKynapHOro KHCJAOPoaa.
Taxum o6pasoMm, nokasateas ®/J] MOXKHO HCNONBIOBATE JJIN KOCBEH-
HOM OLIEHKH COAePXaHHUA OPraH HYEeCKHX BellleCTB B BOJE.

PesaynbTaTshl 6MOTECTHPOBAHHA 3ANIHCHIBAIOT IO opMe, IPHBEAEH-
Hoit B npuioxxennn K.

7.2.6 IIpuMepst 6HOTECTHPOBAHHMA Ha BOAOPOCAAX C MOMONLLbIO
A-Z-Ph-tecta

IIpumep 1. Ilpu 6uorecTposBaHny BoAbl, oToGpaHHOM BbllIe M
HUKe roposa A. na pexe C.Il., nonyuenst aaunste no A-Z-Ph-tecty
(rabauua 7.1). Boaa, oro6pasHasn BhilIe ropoaa A., ABJASAETCA YCJAOBHO
YHCTOM M CAYXKHUT KOHTPOJIEM MO OTHOLIEHHIO K npo6aM BOoAbI, OTO-
OpaHHBIM HMJKe Topoaa A.

IIpo6s1 BogmM K3 pasnMuHKIX yyacTKoB peku C.JI. dunsrpyem n
pa3jiMBaeM B BOCeMb CKJASHOK (4YeThbIpe CEPHH): BOCEeMb CKAAHOR A
npo6 BoAkl, oToGpaHHBIX Bhille ropoja A., H BoCeMb CKJAAHOK ANA
npo6, oTo6paHHBIX HHKe ropoaa A.

Jna kaxpoit npobs1 BOAEI B 0JHOM K3 CEPHH CKIAHOK H3IMEHHM HC-
XOJIHOe cofiep:kaHue KucaopoAa. Bo Bcex Apyrux cepHAX cofepsraHMe
KHcaopona n3amepum depes 24 u. Ilocne atoro HaitzieM pasHUILY MEXAY
coZiep>kaHNeM KUCNOPoAa B CBETABIX CKIAAHKAX C BOAOPOCAAMH H Gea
HUX A4 n1po6 Boasbl, 0To6paHHbIX Bhllle H HUKe ropoaa A. I{ns npobsl
BOABI, OTOGPAHHO} BhILlle ropoAa A., 3Ta pa3HHIa paBHa 5,8 mMr/a.
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TaGanna 7,1 — PeayasTarTsi GNOTOCTHPOBAHN S NA BOAOPOCAAX ¢ NOMOmS0 A-Z-Ph-mecTa

Boaamii KoBnenTpanns KRCAOPOAR, MI'/J
N En;;::’ 4 b Onerxa
’ Cepns . 0ca~Oc AH® mr/a | ur/a | O/ | TOKCHYHOCTA
npob| crBOp, oL, Oc.s Ora 0c .3 Ve % 03 09 -
RaTa
or6opa
1 PexaC.Jl. Komtrpoms 9,5 16,0 7,6 10,2 5,8 8,6 2 4,2
BHIIe
ropona A.
2 Pexa C.. Onmr 9,2 17,8 7.4 11,3 6,3 8,8 10,2 1,8 5,7 He
HMOKe OKaanlBnaeT
ropona A. TOKCHMYSCKOTO
Reficteua
3 Pexa C..§. Komtpon» 8,0 16,4 7,0 11,1 5,8 9,4 1 9,4
BHIIe
ropopa B.
4 Pexa C.1. OnmT 7,8 15,1 7,2 12,4 2,7 —49 7,9 0,8 13 OxasmBaer
HHXe TOKCRYECKO®
ropoaa B. aelicTBHe
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ITo ¢popmyne (7.2) paccuntaeM H3MeHeHNe HHTEHCHMBHOCTH (oTo-
CHHTe3a AJa npobbl BoAL!, OTOOpaHHOI HHKe ropoga A.:

AUD =[(6,3 - 5,8)/5,8] 100 = 8,6 %.

Paccunraem no ¢opmMy.e Banosyio NpoAYyKIHIO B mpobe BoAbl, OTO-
6paHHO HM)Ke ropoaa A.:

P =17,6-7,4=10,2mMr/x0,.

ITo dopmyre (7.2) paccunTaem AeCTPYKIMIO
n=9,2-74~=1,8mr/a 0,.

OTHouleHne BAIOBOH MPOAYKUMH K AECTPYKIMH COCTABMIO
¢/0=10,2/1,8 = 5,7.

Jas npo6si, oro6panHoil Beille ropoja A., BajoBaA NPOAYKIMA,
REeCTPYKIHUA M OTHOMEHHEe NPOAYKIMH K AeCTPYKIIHK PaBHBI:

P =8,5mMr/n 0, I=2,0mr/n0,, P/I=4,3.

HameneHne MHTEHCHBHOCTH GoTOCHHTe3a B pobe BoAbl, OTOGpaH-
HOI1 HMXKe roposa A., HeaHayuTeabHo. OHO cocTasmuiao 8,6 %, aro
Mensbine 25 %, noatoMy cieayer cAeaaTh BHIBOJ O TOM, YTO BOJA He
OKa3bIBAeT TOKCHYECKOro AeicTBHA Ha BogZopocaHu. B mpobax Bogsl,
OTO6pAHHELIX BhIlE H HHXKe ropoaa A., aHauernue P/ > 1. 3ro ceuge-
TeJIbCTBYET O TOM, 4YTO MPOAYKIMOHHBIE NpoLecch npeobaagaiorT Hafg
AECTPYKUHOHHBIMHY, T. €. 9KOJIOTHYeCKOe COCTOAHNE JaHHOIO YUACTKA
PeKH ABAAeTCA 6J1arONOJNYUHBIM.

IIpumep 2. IIpn 6HoTecTHpPOBAHHH BOABI, 0OTOGpaHHOI BhIIIE H
nuxe ropojaa B. Ha pexe C.J., monydyeunsl ganusie no A-Z-Ph-recty
(cM. TaGauny 7.1). Boaa, oro6paHHas Bhlle ropoaa B., apaserca yc-
JIOBHO YHCTOM M CAYXHT KOHTPOJIEM [0 OTHOLIEHHUIO K NpobaM BOIbI,
oTo6GpaHHLIM HIXKe ropoaa B.

AHaJIoTMYHO TOMY, KAK YKa3aHO B npuMepe 1, o6paboraeM npo6sl,
oToGpaHHble BulLue M HUXKe ropoga B.

PaccunraeM pasHULY MeXXAY COAeP)KAHHEM KHMCIOPOAA B CBETJIBIX
CKJIAHKAX ¢ BogopociAMH M Ge3 aHnx. Il.a npobsl Boasl, oTo6panHoit
HmxKe ropoaa B., ata pasHuua pasHa 2,7 Mr/ia, a Ans npobsl BoAsl,
oTo6panHoi1 Beiie ropoaa B., ona pasna 5,3 mr/a.

o ¢opmyne (7.2) paccuvTaeM H3MeHeHHe HHTEHCHBHOCTH ¢oTo-
CHHTe3a A8 npobsl, oTobpanHoit HuxKe ropoxa B.:

AUD =[(2,7 - 5,8)/5,3] 100 = -49 %.
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Paccuuraem no dopmyse (7.3) BanoByio NpPORYKUMIO AAA MPO6HI
BOJAbI, 0OTOGpaHHON HHXe ropoga B.:

@®=151-72=179mr/n0,.

Ilo dopmyne (7.4) paccunTaeM AeCTPYKIMIO
n=18-172=0,6 mr/n0,.

OTHoLIeHHe NPOAYKIMH K AECTPYRIMAMN
®/A=178/0,6 =13.

ITokasatens AUD = —49 %, yKa3aniBaeT Ha TO, YTO UCMBLITHIBAEMASA
BOZa TOKCHYHA ANA Bogopocieil. 3TO CBHAETEALCTBYET O KpaiiHe He-
6JIarONIPHUATHBIX YCIOBMAX RNA CYILIECTBOBAHMA THAPOGHOHTOB HA
yuacTke pekn HUKe ropojia B. ITo meToguueckHM yKasaHHMAM o Mc-
MoJIL30BAHHIO 6MOTECTOB ANA oNpeAeIeHUA NPeA3aAMOPHOTO COCTOA- -
HHA B KAPIOBBIX NIPYRAX, NPH TAKON CHTyallMll CYIIECTBYeT olac-
HOCTb BO3HHKHOBEHHUA 3aMOPHbIX ABJIeHHI B pbiGOpa3BOAHBIX PyAaxX
B Gmnxaitinee Bpema. 3Hauenue P/J > 1 ceuaerensecTByeT 0 npeobia-
A8HHH NPOAYKIHOHHBIX POLECCOB HAA ASCTPYKIMOHHBLIMH.

7.3 Oxcrnpecc-6MOTECT HA NAPAMEUMAX
7.8.1 Ilpuuuun Metona

MeTon ocHOBAH Ha OLeHKe BAMAHHA MCNBLIThIBAEMOI BOAKI, OTO-
6paHHOIl H3 BOAOEMOB H BOAOTOKOB, Ha BHI’KHBAEMOCTh MaccoBO
KyAbTYPB! NapaMeuuit. Bauanue ucnsiTeiBaeMoit Bogsl (oCcTpoe TOK-
CHUYecKoe AeiICTBHe) OLIeHHBAIOT N0 H3MEHEHMIO OKA3aTe /A BhIXKHUBA-
eMocTH NPH SKCIIOAMIMK B HcnibIThIBaeMol Boje. [lorasaTenem Bosxu-
BAEMOCTH CJIY’KHT CPeAiHee YHMCJIO MapaMeniit, BBIXKMBIIHX B MCIIBITHI-
BaeMoii Boae 3a BpeMsA OILITA.

KpuTreprHeM TOKCHYHOCTH RBAAETCA CHH)XXEHHe BHIXKMBAEMOCTH
napamenuit Ha 50 % u 6osiee B McnBITHIBaeMOM BOAE IO CPABHEHHIO C
KOHTpoJieM. BekMBaeMocTh B KOHTPOJIe IPH 9TOM AO/KHA GhITH He
menee 90 % .JIpogonkurensHocTs 6HOTECTHPOBARMA 5 Y4,

7.3.2 Heob6xoaumble MaTepHanhl, 060pyaoBaHue, peaKTHBEI

ChucoK aHANMOTHYEH CITUCKY, NpHUEBeseRHOMY B 1. 6.4.2. onoann-
TeJIbHO TPeGyIOTCA YacoBble cTeKJa HIH MHKpoaKBapuyMsl. B xauecrse
nocaeAHNX MCNOAB3YIOT o6pe3aHHbIe IaKOHB! H3-NOA AHTUGHOTHKOB
BMECTHMOCTbIO IPYMepHO 2 MJ AJA NpoBeJeHNA 6HOTeCTn pOPAHUKA.
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7.8.8 Noaroroeka K 6MoTECTHPOBAHHIO

IlonroToBky K 6MoTeCTHPOBAHHIO IIPOBOAAT coryiacHO n. 6.4.3.

7.8.4 I1lposepenne 6HOTECTHPOBAHHA

O6beM BOAB! AJIA GHoTecTHpoBaHUA 20 M.

ITapamenu# noMemaoT B MUKPOaKBAPHYMBI AN GHOTECTHPO-
BAHMA clefylomuM obpasom. Kanuanspuoit nunerxoit Gepyr ua uc-
XoaHOR KyAbTyph! napaMewit (npuiaoxcenne JI) 1—2 kanau B3secu ¥
NoMellaloT B IyCTEIe MMKPoaKBapHyMBl. Bogy, monaBuryio BMecTe ¢ na-
paMenmaMH, YOGMpaloT ¢ moMoINLI0 (HILTpoBanLHON Gymarnu. Sarem
noausaioT 0,5 M MCHBITHIBAEMO BOABL.

MnukpoaxBapny .4nl moMemaoT B yawsku Ilerpu s npegorspaine-
HusA Mcnapernsa. OTca’keHHRIX ocobeil 3KCIOHMPYIOT B ONTHMAJILHBIX
yenosuax (npuinoxkeuue M). Kaxxayio cepnio cTapsaT B Tpex NOBTOP-
HOCTAX. B KaXXJioM MHMKpOaKBapMyMe HOACHUMTHIBAIOT NapaMeli.
Ob61iee unco napaMenmii JOMKHO GHITL He MeHee 100.

B Teyenme onniTa NapaMenuili He KOPMAT.

7.8.5 Perncrpanna noxkasarens BH)KHBaEMOCTH

VuuThiBaIOT BHIXKHUBIINX ocobeil B MaccoBOM KyIbTYype ¢ NOMOLIBLIO
MuKpockona (ypeanyenne 2x 14) yepea 1, 3 u 5 u.

Ha ru6ens yxassiBaer sedopManisa Te/ia napaMeuuii, paapsis neJi-
JIMKYJIE], JH3HC KJIETKH, & TAKKe COXPaHeHNe HenoABMKHOCTH ocobeil
nocsie 6ap6OTHPOBAHMA CpeAbl BO3AYXOM H3 KANMLIAPHON NUNeTKH.

Janasie 6MoTeCTHPOBAHNA PErMCTPHPYIOT B XKYypHAaJe no dopMe
Tabauis: I1.1 naprunoxenns I1.

7.8.6 O6paboTra peayabTaTOB, PACYETH H OEHKA TOKCHYHOCTH BOABI

PeaynbTaThl OEHHBAIOT M0 CHMIKEHHIO BELKHBAGMOCTH NapaMe-
uMit B McneITHIBa@Moil BOA€E IO CPABHEHUIO C KOHTPOJIEM.

IeproHauaNLHO PACCYHMTHIBAIOT MOKASATENh BLIDKMBAEMOCTH B
ONBITHON K KOHTPOJILHBIX CEPUAX Ao popMyJie

X=IN,/IN,,., (7.5)
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rae __X — BsDKHBaeMocTh napameumit, % ;
Nx ~— xuBble ocobu (cpesHAa U3 NOBTOPHOCTEIH), ocTaBMIHeCH
B CepHH deped Bpema ¢, 3K3.;
Nuex — HCXOHOE YUCAO oco6eu B cepHH (cpeAHAR H3 DOBTOP-
Hocreit).

Ecan prikuBaeMocTs B KoHTpoJse K-1 menee 50 %, To ganunte
OMNbITA MOTYT GbITh HEKOPPEKTHBIMHM, M JUIA TECTHPOBAHHA Heobxoaw-
MO B3ATbH APYTYIO KYJAbTYPY Napameliuii.

Ecau ssisxusaemocts B K-2 menee 50 %, 1o sBosa B GoHOBOM CTBOpE
TOKCHYHA, H €e HeJib3A 6paTh AJIA CPABHEHUA C AAHHBIMH B HCIIBITH-
BaeMmoit Bosie (onsbiTte).

CHy)XeHne NMOKA3aTe 1A BLIXKHBAEMOCTH B OILEITE 10 CPABHEHHIO C
KOHTpOJIEM PAacCUHTHIBAKOT IO popMye:

A=[CX,-zX,)/ £X,]100, (7.6)

rae A — CHM:KeHMe BBI)KHBAEMOCTH NMapaMelluil Ho CPaBHEHHIO C
KonTpoJseM, % ;

X« n Xo — cpelHee YHC/O KHBBIX 0co6eil B KOHTPOJI® M B ONLITe
COOTBETCTHEHHO.

IIpu cHM)KeHMH BRKHBAEMOCTH IIapaMelMil B ONbITe II0 CpPABHe-
HHIO ¢ ROHTpoJieM Ha 50 % u Gosnee 3a mo6oil NPOMEIKYTOK BpeMeHH
(1, 3, 5 4) CYMTAIOT, YTO UCITBITHIBAEMAA BOJA OKA3bIBAET OCTPOE TOK-
cHyeckoe feitcTBue. Ecau cHHKeHHe BRIXKHBAEMOCTH NMapaMeluii B
HMCIBITHIRAEMO BOAe MO CPABHEHHIO C KOHTPOJIEM Yeped & 4 MeHbIe
50 %, To 6uoTECT CTABAT 3AHOBO coraacko n. 7.3.4.

PeayanTaThl 6MOTECTHPOBAHNSA 3aNNCHIBAIOT O GopMe TaGAHIEI
I1. 2 npunoxenue I1.

7.3.7 Ilpumep akcnpecc-6HoTeCTa HAa NapaMenHAX

B naGopaTopHio fOCTaBAEHBI ABe NPobhl BoAs! H3 cTBOPOB 3 1 5 Bo-
JoeMa A. B CBA3M ¢ cOOGLIEHHAMU HacelieHHA O BHICOKOM 3arpsasHeH-
HocTH BoAbl. EMKocTH ¢ BORoit ocTaBUM B NaBopaTopun AnA ypas-
HHBAHHUA TeMIepaTypsl 0pob BoAbl H CPpeAbl ¢ HapaMellHAMH.

Jna onpenesieHHA BO3IMOYKHOIO OCTPOIO TOKCHYECKOTo AeMCTBHA
nccnenyemoﬁ BOAbI IPOBO/IMM BKCIIPECCHOE 6GHOTeCTHPOBAHHE HA MAC-
COBOIt KyJAbTYpe napaMerHii.

1A npoBeleHNA ONMbITA KAMMMIAADHOM OHIETKo GepeM mo Kanae
HCXOAHOM KyALTYPH NapaMenuii i HoMelllaeM B MHKPOAKBAPMYMBI.
ITonasuyio ¢ napaMenuamMu BoAy y6HpaeM ¢ oMoy s10 GH 1 TPOBATE-
Hoit 6ymarn. Jo6asum no 0,5 mn ucnpiThIBa@MO# BOXBI B ONBITHHIE
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MHKpoaKBapnyMbl, no 0,5 Ma npupoaHoi BoAbl H3 (JOHOBOIO yyacTKa
BofoeMa Aia KoHTpoasa K-2 i no 0.5 mu gexsopuposanHoil Bogonpo-
BojHoM Boabl aisA KoHTpoAa K-1. OnpiTHhie H KOHTPOJbHEIE CEPHH
OTABHM B Tpex nontopHocTaX. Ilocsie nobapieHHA BOAB! ONpeje/I MM
HMCXORHYIO YHCJIeHHOCTh mapaMeit B KaXkJJoOM MHKPOaKBapuyMe H
3anMIIeM JaHHLIe no ropMe Tabauns: 7.2.

Yepes 1, 8 ¥ § u npocMoTpHM npobsl M 3aNHIIEM YMCAO BHLKUB-
mux ocobell 3a cooTBeTcTRyIOmM NPOMEXYTOK BpeMeHH no ¢opme
Tabnuns 7.2.

TlepBoRauaNbHO PACCYBTAGM CPEJHIOI0 YHCJICGHHOCTh NapaMenuit
M3 NOBTOPHOCTEH Ui SKCNO3HN MM B Teuenne 5 4. Tak, Hanpumep, AnsA
K-2 cpeansas yncaenHoCTh paBHa

(89+48+41) : 3 = 41 axa.

Taxue pacueTh nposegeM Aas Bcex cepuii. IlonyueHusie naunnle
aanumeM no gopme rabanne. 7.2,

Tabauna 7.2 — Hamusie 3KCEPecc-OuorecTa Na HAPAMOIMEX

N o Hcxoznasn Yucno lu»;nnmux
osTOp- | YHOJAeBHOCTL napamenuii uepes
ppob Cepus HOCTH napamen i,
ana. 1v 3y 64
1 Kontpons 1 43 43 43 43
K-1 2 38 38 38 3s
3 42 42 42 42
Cpeanee 41 411 41 41
2 KonTpoas 1 39 39 39 37
K-2 2 43 43 43 41
] 41 41 41 39
Cpenuee 41 41 41 39
] Onur 1 40 a3 27 18
{eTBOP 3) 2 38 32 24 19
3 42 37 83 16
Cpeanee 40 34 28 18
4 Onnt 1 42 42 42 40
(cTmop B) 2 39 39 39 38
3 42 42 42 39
Cpeanee 41 41 41 30
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Ha ocHOBaHHH NOJIYHMEHHOIO CPeAHEro YHCIA BRIXKHUBLUMX NapaMe-
umit, paccunraeM NOKa3aTeJb BKMBAEeMOCTH no dopmyae (7.5) K-2
OH COCTARHI:

A = (89/41) 100 = 95,5 %

Taxue pacueTsl nNpoBeaeM AnA Kaxoii cepuit. [lonyuenusie gan-
Hble 3anumeM no popme tabaunpl 7.6. B konTpone K-1 srixkusae-
MocTh cocTapuiaa 100 %, 4To roBOpUT 06 YROBJIETBOPUTEALHOM
COCTOAHMM nonyasuui napamenuit. B kourpone K-2 sbxkuBaemocrs
cocrasuna 95,2 % . 3To ceugeTenbcTrYeT 06 OTCYTCTBMH OCTPOro TOK-
cH4yecKoro AeficTBMA BOAbI JOHOBOro CTEOpPA BOOEMA.

TaGauua 7.3 — Pe3ayaArTATH IKCOPECCHOro GHOTOCTHPORAMMER
nPMPOaANOk BOAM M3 NADAMEUNRX

Boaunwi Bpems | Brokusae- | Canmende
L N obbeKT, aKo- MOCTh, BRIXXHBAS- Oneuxa
pofisi uyaKT, Cepus |noaunu % MOCTH TOKCHUYHOCTH
nata H, HBOXORHBOro | KOHTpOseM, BOALI
oréopa Y YRncaa %

1 Boaonporoj- Konrpons 5 — -— —_
Has Boaa K-1

2 PDonoBLil KoaTpoas ] 95,1 4,8 He oxaauBaet
cT80op, K-2 00TPOTO
11.09.92 TOKCHYECKOro

AeHcTBnA

3 Boasui Onur ] 45,0 56,0 OxaonlBaeT
ob6LeKT A ocTpoe
y ropoaa C., TOKCHYECKO®
cTBOp 3, AeficTaHe
11.09.92

4 Boarm i Onur 5 5,1 4.9 He okagnigaer
ofeKT A. ocTporo
y ropoaa C., TOKCHYECHOTO
creop §, AeficTBua
11.09.962

OneruM TOKCHYHOCTL BOikI cTROPOB 8 M §. Jl/1s 8T10r0 paccuMTaeM CHM-
JKeHHe MOKAa3aTeJiAd BhIACHBAEMOCTH B OIlbITe 110 CPABHEHMIO C KOHTPOJIEM
no ¢opmyne (7.6). B cTBope 3 cHIKeHMe BELKKHBAGMOCTH NAapaMeumii co-
cranmio 56,0 % > 50 %, 4to cBMAETENILCTBYET 06 OCTPOM TOKCHUECKOM
Je¥icTBHH BO/b! (He COOTBeTCTBYET HOPMAM KAuecTsa BOA).

B ctBOpe b cHHMiKeHMe BLIKMBaeMOCTH napaMenyit cocTasnnao
4,9 % < 50 %. OTo cBMAETENLCTBYeT 06 OTCYTCTBHH OCTPOTO TOKCH-
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4ecKoro AeficTBHA BOALI cTROpa 5. JI1A MpoBepKH COOTBETCTBUSA MCHbI-
THIBAEMOIt BOABI M3 CTBOPA 5 YCTAHOB/IEHHBIM HOPMAM O TOKCHYHOC-
TH C/lelyeT NOCTABMTH HOBble CEPHUH ONbITA AJIA ONMPefe/ICHHA Hasu-
YHMA XPOHHYECKOINO TOKCHYECKOro aelicTeua.

7.4 Ixcnpecc-6HoTECT HA KONOBDATKAX
7.4.1 Hpunoun metoaa

MeTox ocHOBAH Ha OLleHKe BJIMAHMA MCOBITHIBAeMOM BOABI, OTO-
6paHHO K3 BOAOEMOB M BOJJOTOKOB, Ha GYHKUHIO MHUTaHKA JaGopa-
TOPHONM KYJAbTYPbl KOJIOBPATOK. BanAHMe MCNBITHIBaeMOil BOALI oLe-
HMBAIOT 110 H3MEHEHHIO NOKA3aTeJA CKOPOCTH OCBET/IEHUA CpPefbl C
MHKDPOBOJOPOCAAMHM H3-3a AEHCTBHUA KOJOBPATOK MPH 3KCIOZUIMH B
HMCNBITBIBAEMOS Bojle 110 CPABHEHMIO C KOHTPOJIEM.

Ilokagarens ckopoctn ocBernenua cpensl (COC) — aro o6beMm
cpensl, KOTOPbIH OlHA KOJIOBPATKA OCBETJIAET, MOTPebNAA MHKPOBO-
AOPOCJH, B eAHHHUIY BpeMeHH. B xoze onbiTa ycTaHaBAHBAIOT OCTPOE
TOKCHYeCcKoe JleHCTBHEe MCIIbIThIBAeMOI BOJbI.

KpurepueM ToKCcHYHOCTH ABAsETCA OTKJIOHeHHe nokasareasa COC
KosloBpaTkamMy Ha 50 % u 6oJiee no cpaBHEHHIO C KOHTPOJIeM.

HanrensHocts 6HoTecTpoBanua — 30 MHH.

7.4.2 Heobxoaumele MaTepHansl, 060pyaoBasye, PeAKTHBLI

1 KyasTtypa Konosparox Brachionus calyc florus Pallas. UcTouHHKH
NIOJTYYeHNA KYJIbTYPbl, OICAHHE OCHOBHBIX XaPaKTEPHCTHK BUAA, YCJO-
BUIi KYJIbTUBMPOBAHUSA ¥ COAEPKAHMA AaHbI B npuwioxkeHnax C u P.

2 KyabsTypa ofHOKJIETOYHBIX NMPOTOKOKKOBBIX BOAOpOCJeil poaoB
Chlorella u Scenedesmus. UcTOUHMKH NONYUYEHHA, KYJIbTHBUPOBaAHHE
M conep:kaBue Aanbl B npuiokenusax E u JK.

8 Mukpockon crepeockonnueckuit MBC-9 no 'OCT 8074-8.

4 Muxpockon (Buonam, MBH).

5 Kamepa I'opsiesa mo TY 64-1-816-7.

6 Emxoctn BmectumocTsio 0,2—0,5 a1.

7 Yamku Ilerpyu mo NOCT 10973-7.

8 MukpoakBapiyMsl (06peaanusle ¢pJaKOHBI M3-NIOA aHTHOHOTH-
KoB o6pemom 2 mn).

9 ITunerkyn KanuanapHele (o6pe3aHHble ¢ 06eHX CTOPOH NACTEpPOB-
CKMe NUIIeTKH) KK IVIa3Hble THNETKH C OTTAHYTHIM HOCHKOM.

10 Cexkynaomep mexauuudeckuit tuma COIl np — 203 mo
TINOCT 5072.

11 Hentpudyra rnna LJIH-2.
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7.4.3 NoaroToBKa u npoBejeHye 6HOTECTHPOBAHHA

KonospaTok rorosar k onsity no n. 6.5.3.

O6'veM npo6Hl BoA! Ana GuoTecTHpoBauua 50 M.

Ona pacuera nokasarena COC cunrtaloT KJeTKH MHKPOBOZOpOC-
Jeif, NOrJOIEeHHbIX KOJOBPATKAMH.

Iloa MMKDOCKOIOM C MOMOIIBIO KAITM/LIAPHON MIHOETKH OTCAMNCHBA-
IOT B MUKpoaKkBapuyMsl no 10 konosparok. Ha6rTox monasineii ¢ Ko-
JIOBpaTKaMM BOALI yOMPAIOT ¢ NOMOLBI0 GHAbTPpoBaNbHOI 6ymaru. B
ONBITHbIe MUKPOAKBaApPUYMB AoOaBaAT 1,0 Max ncnuitThiBaeMok
BoAbkl. B koHTpoab K-1 £06aBsIOT AeXI0pHPOBAHHYIO BOJONPOBOAHYIO
soay, 8 K-2 — npupoanyio Bogy u3s ¢onosoro crsopa Bogoema. Kax-
AYIO CEPHIO CTABAT B ABYX NOBTOPHOCTAX.

B kaxxanlit MUKpoaKkBapHyM BHocAT 0,5 MJ cycieHauM MMKPOBO-
Aopocneii. Ins yaoberea noacuera MHKPOBOJOPOC/IEH X BHOCAT B KAXK-
AbIH MHUKpPOAKBAPHYM 4Yepe3d nepHoa BpemeHH nopaaxa 10 mun. Kon-
LIeHTPaLMA BHOCHMOM XJIOPeJIJIhI JOJUKHA GLITh He HMKe 2 MUIH KJI./MUL.
Ecau nnoTHOCTs MHKpPOBOAOPOCHAEil HH3KA, TO X KOHIEHTPHPYIOT ©
nomMow b0 nenrpudyru IJIH-2.

MukpoakBapuyMal NoMelalOT B yauiky IleTpy 1 HAKPBIBAIOT JIMC-
TOM TeMHo# 6Gymaru, 4To6sl npefoTBpaTTh GOTOCHHTEd MHKPOBOAO-
pocJei.

7.4.4 Perucrpanus YncjJeHHOCTH MUKPOBoJOpocaeit

Hnsa pacuera nokasarena COC yunTHIBAIOT YMCJIO KNETOK MHKPO-
BOoAOpoceii HeMOCPeACTBEHHO NOCJe BHECeHHA UX B MHKPOAKBADHY-
MBI ¢ KOJIOBPATKAMM M No ucTedeHHH 30 MuUH.

Muxkposogopoc/in YYHTRIBAIOT ¢ TOMOLIbI0 KaMepsl [opsesa, npo-
cunthiBasa 10 Goapmux xsagpatoB (yeennuyenue 20x 10). Ioacuer
BeYT B TPex npobax H3 KaXXJ0oro MUKPOAKBAPHUYMA.

BHecenne MHKpOBoJoOpoOCell Yepes nepHos BpeMeHH NOPALKA
10 mun ob6ecneunnaet ynob6erso nofcyera ux B kamepe [opsena. Tlpu
omnpefieJIeHHOM HaBLIKe Pa3phiB B NOACYETE NOBTOPHOCTEH COCTABAAET
0,5—1,0 Mmun.

JaHHzBle GHOTeCTHPOBAHMA (YHCJIO KJIETOK MUKPOBOZOPOCIEi! B Ha-
yaJje U B KOHILE ONbITA, BpeMs HAYAJIA H OKOHYAHHUA ONbITA) PErHCTPH-
PYIOT B >XypHane 1o ¢opme Tabauns Y.2 npuioskeHus Y.
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7.4.5 O6paboTka pe3yasTaTOB, PACUETH H OLEHKA TOKCHYHOCTH BOJIbI

TokcHYHOCTE MCILITBIBAEMOR BOAB! OLIEHHBAIOT N0 H3MEHEHHIO BEJTH-
YHHBI OTKJIOHEHHA CKOPOCTH OCBET/IEHHA Ccpe/ibl OT KOHTpoJA. Il ia aToro
BHauaJsIe paccuHThIBaIOT Nokadatesas OOC B ka0l cepun onbiTa:

COC = [(Cy - CHACN V, (7.7)

rne COC — MOKA3aTeJb CKOPOCTH OCBETJIEHHA Cpejbl,
MKN/(3K3. * MHH);
Co 1 C;— uucno KJIeTOK Bofiopocieil B ofHOM GobIlioM KBazpa-
Te Kamepn! ['opsiesa 8 Hayasle H B KOHIlE ONBITA COOT-

BeTCTEEHHO
N — YHCJIO KOJIOBPATOK B MUKPOAKBapHYME;
t — BpeMsA oNnslTa, MUH;
| 4 — 061eM BOJIbI B MHKPORKBADHYME, MKJI.

Tlockonsky npu 6uoTecTnpoBaHuy 06'H€M cpefibl, B KOTOPOM HAXO-
aAaTca konosparku (1500 mxn), uncno Konosparok (10 aK3.) # spems
onbita {30 MHH) OMHAKORLI BO BCEX CEpMAX, TO 411 CPABHEHMA C KOH-
TPOJIEM MOXHO MCHO/AbL30BATH YIPOLIEHHYIO GopMyNy:

COC = (C, - C,)/C, - (7.8)

Yucno kiaeTok Bogopocseil B ofHOM GOoNbIIOM KBaapaTe KaMepbl
Topresa nmoayualoT kak cpeasee apudpmerndeckoe Ha 10 Goapuminx
KBaJpaTOB KaMephl. 3aTeM paccYHThIBalOT oTKJoOHeHHe COC B onbiT-
HBIX BAPHAHTAX OT KOHTpOJA:

X = [(COC, - COC,)/ COC,] 100, (7.9)
roe X — OTKJIOHEHHe IOKA3aTesIA CKOPOCTH OCBET/IEHUS
cpeAnt OT KOHTpoAA, % ;
COCx n COC, — nokasaTesb CKOPOCTH OCBETJIEHHA CPeAbl B KOHTPO-

Jie U B ONbITe COOTBETCTBEHHO, MKJI/(3K3. * MHUH).

OTxI0HEeHHA MOryT GLITH NOJIOKHUTENILHBIMHM M OTPHIATE/IbHBIMH,
TaK KAK TOKCHYecKoe JleHCTBUEe MOKeT NDOABJATLCA KaK B CTUMYJIA-
oM, Tak U B yrHerennn COC.

Ecnun orknonenne gocturaer 50 % u Gosee, TO 3TO YKa3siBAET HA
OCTpOE TOKCHYECKOe feiicTBHe MCIILITHIBaeMOH BoAbI.

Y10681 BLIGPATH KORTPOIB AJiA pacueTa oTkaonenus COC, cpasHM-
paror nokasnteau COC apyx koHTponeii, pacCUMTHIBaA OTKJIOHEHHE
COC. Ecan orkinonenve COC ne npepsimaer 25 %, To An1A OLEHKH
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TOKCHMYHOCTH HCHBITLIBAEMOI MPo6Bl MCHIO/NB3YIOT B KaYecTBe KOHTPO-
Jifl NIPMPOAHYIO BoAy H3 ¢oHOBOro cTBOpa. B nmpoTUBAOM ciayuae Hc-
NOJIB3YIOT AaHHbIe KOHTPOJIA H& BOJOIPOBOJHOM BoAe.

Pe3ayasTaTsl 6HOTECTHPOBAHUA 3aNNCHIBRIOT M0 ¢dopme TabaM-
ub1 Y. 2 npunoxxesuns Y.

7.4.6 Ilpumep axkcnpecc-GHOTECTa HAa KOJIOBPATKAX

ITpupesena npo6a Boasl u3 Bogoema A. Ilpo6y Boas! ocTasuM B Ja-
6opaTopHH AJIA BHIDABHMBAHWA TeMuepaTtypsl B npobGe M cpefe ¢ Ko-
JOBPATKOMM.

InAa nccienoBaHUA OJHOMN MPOOLI BOALI TpeOyeTcs 1ecTh MUKpoa-

" KEADHYMOB: JBa [VIA ONBITHOI cepHH, ABa A CEPUM ¢ KOHTposem K-1
(BofonpoBooHAs AexJOpHpPoBaHHaA BoJAAa), ABa MJIA CEPHHM C KOHTPO-
aem K-2 (npupoaHas soaa u3 donororo cteopa). OnuuieM BeeHue
OJHOI cepHuH.

Kanunnsapuoil nUNeTKoil Mo MUKPOCKONIOM noMecTHM mo 10 xo-
JIOBPATOK B IBA MHKPOAKBAPHYMA, C NOMOIILI0 GHIALTPOBANBHOIL 6y-
Mmaru ybepem BoAy, MOMABIUIYIO BMeCTe C KOJOBPATKAMH. 3aTeM
BHeceM 1 Mz ucnuIThIiBaeMoit Boas! H 0,5 MJ cycieH3MH MHKPOBOZRO-
pocJieii. BHOCMM MHKPOBOROPOCIH B KAasKAbIIl MHKPOAKBADHYM Yepe3
10 muu ana yaobersa gansHeiiurero nogcyera. Cpasy itoc/ie BHeceHHA
CyCIIeH3UM NepeMelllaeM CPeAY, 3aceyeM BpeMA U HeMeAJIeHHO HauHeM
noicHeT UCXOAHON YNUCIeHHOCTH MHKPOBOAOPOC/Ieit B MUKPOAKBapHy-
Me. Cnenyet 06s3aTebHO PErHCTPHPOBATh BPeMA BHECEHUA MUK POBO-
JAopocieil, TaK KaK Npollecc OCBETIeHHA cpegs! yxke uaer. Iloacuer
BefieM 3 pa3a B Kamepe ['opAeBa, IpH HANMYNM HECKOJBKHX KaMep OT-
6upaem npobsl OQHOBPEMEHHO.

B naHHOM cJiy4ae HCXO/HO@ YHCJIO KJETOK MHKPOBOLOpocaeil B
oaHoM GoabuioM KBajgpaTe KaMepsl ['opsaesa B cpesHeM 6b1i10 caefylo-
IIUM NPK TPeX moAcyeTax:

— nepsas nosropHocts: 10,8, 11,1 1 11,2 knerkn;

— BTOpas nostopuocts: 11,1, 11,1 u 10,9 knetku.

Hexnsle sanuieMm no dopme Tabaunss 7.4.

CrefyeT OTMETHUTH, UTO PAIMEPHOCTh YHCJIEHHOCTH (YHCJIO KJIETOK
B Gossmiom KBagpaTe KaMepsl ['opsieBa) He ePeBOANM B MIJLIMOHBI KJ1e-
Tok Ha 1 a1, Tak Kak npu pacyere COC pasMepHOCTH cOKpaInioTCA.

Iocne BHecenna MMKpPOBoAOPOCEi H 0TOOPA MX AJIA NOACHETA MC-
XOAHO! YUCJIEeHHOCTH MMKPOAKBADMYMbI NoMeltaeM B Yamiky Iletpu
{(ana npepoTBpaleHNs UCllapeHNA) ¥ HAKPHIBAEM JHCTOM TeMHOIi 6y-
Mary, 4ToObl HCKNAIOYHTL GoToCHHTE3 MUKPOBOAopoceil. OcTaBlineM
Ha 30 muH. Cnnycta 30 MMH NOBTOPHO CYHTAEM KJIETKY MHKPOBOAOPOC-

75



9L

Tabauna 7.4 — Jauuoue sxcupect-6Morecrs NR KOJOEPATEAX

Yucao KASTOK MHKPO-

N N sopopocaeli 3 offEOM GoLIIOM "ncao Haunao Kogen
ppobu| Cepua WOBTOP- N xeagpare xaMepul I'opfiera KOnOBpaTOK OnkTa onuTa
HOCTR cueTa B MHXPO-
B Havyane B KORNDe AKEBA] e
Q!H’fl 01!!‘:: puy 9 MHE 9 MHH

1 Komrpaoms 1 1 11,6 11,1 10 10 11 20
K-1 2 11,6 11,2 10 10 50 11 20
3 11,2 10,8 10 10 11 20
] 1 11,3 10,7 10 11 11 380
2 11,6 11,0 10 11 11 30
] 11,4 10,8 10 11 00 11 30

Cpennee 11,4 10,9 10 — -—
2  Komrpoas 1 1 11,2 10,7 10 10 00 10 30
K-2 2 11,6 11,2 10 10 00 10 30
3 11,2 10,8 10 10 00 10 30
2 1 11,4 10,9 10 10 10 10 40
2 11,5 11,1 10 10 10 10 40
3 11,1 10,7 10 10 10 10 40

Cpeanee 11,8 10,9 10 —_ —
$  Onur 1 1 10,8 10,4 10 11 40 12 10
2 11,1 10,7 10 11 40 12 10
3 11,2 10,8 10 11 40 12 10
2 1 11,1 10,8 10 12 20 12 50
2 11,1 10,7 10 12 20 12 50
3 10,9 10,5 10 12 20 12 50

Cpeanee 11,0 10,7 10 — —_

¥6—v2'2S'd
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sneit B MUKpoaKBapHymaX. BpeMa oKkoHYaHHA onbiTa (BTOPOro ydera)
sanmuuieM B Ty e Tabanuy. B JuHHOM ciyuae KOHEYHAA YMCAEHHOCTh
MHKpoBoAopocieil cocTaBHIa B CpeiHeM B 0JHOM GoJIb1IIOM KBaapaTe
kamepsl ['opsieBa B neppBoit OBTOPHOCTH NpH Tpex noAacderax 10,4,
10,7 u 10,8 raetok, so Bropoit nosropuocru 10,8, 10,7 u 10,5 kae-
ToK. JlaHHbIe NoAcyeTOB 3anKIeM B TY ke TaOJHILY.

AHajornuHble AefiCTBHA NPOBOAMM B KOHTPOJBHBIX CEPHAX.

N OLIEeHKH TOKCHYECKOro AeMCTBUA MCNbITHIBAEMOH BOABL! HC-
noAs3yeM cpefHHe aanHsle o COC.

Jina aTOro Ha OCHOBAHHH MOJYUYEHHBIX Pe3yNbTATOB paccUUTaeM
CPEAHIOI YHMCJIEeHHOCTh BOAOpOC/eilil B onbiTe U KOHTpoJe. Tak, ajia
ONBITHOMN CepPMN HCXOAHAA YUHC/IEHHOCTh BOJOPOC/eil B CpeIHEM COCTA-
suaa (10,8+11,1+11,2+11,1+11,1+10,9):6 = 11,0 xneToK B oaHOM
GoabwIoM KBaApaTe, 8 B KOHUE ONbLITA OHa cocTasuaa 10,7 KieTok B
OAHOM 6OJILLIIOM KBaApATE.

AHaNOrvM4YHO paccuHTaeM YHCAEHHOCTh BOJOPOC/eil B HaUA/le H B
koHle akcnepumenta ana K-1 u K-2. Jlanusie 3anuiem B Ty e t1ab-
auny. [lanee ucnospsayem nojsyueHHsle cpefiHNE 3HAYEHKA.

Paccuuraem COC pna onsita no popmyane (7.7):

COC = (11,0 -10,7)-2500/(11,0 - 10 - 30) = 0,20 mxa/(3K3. * MuH).

Ona K-1 COC = 0,25, ana K-2 COC = 0,30 mxn/(aka. - Muu).
IHonyuennsie gannblie 3anumeM 1o ¢gopme Tabaumsr 7.5.

Tabauna 7.5 — Peayastatsl 3KCUPECC-GNOTECTA NA KOAOBPATRAX

Eg‘" Wi Otxnonenne

heKT,

Ne nymer CoC cocC Ouenka

npobu eTBop, Cepusn MKA/(3K3. * MHH) or TOKCHUHOCTH

KOHTpPOAN, BOAL
Aara %
oréopa

1 Kontpoas 0,26 -_

2 Pexa A. Kourpoas 0,30 -16,7 He oxa3suisaer
aniule K-2 octporo
ropoaa B., TOKCHYECKOrO
23.07.92 aeficrana

3 Pexa A. Onmr 0,20 -33.3 To me
HRKe
ropopa B.,

23.07.92

(K



P.52.24—94

Cpassum snavennsa COC B K-1 u K-2 u paccuuTaem OTKJIOHEeHHA
6o dopmye (7.9):

X = [(0,25-0,80)/0,30] 100 = -18,7.

Orxnonenne cocrapuno 16,7 %, uto cengeresbcTayet 06 oTCyTCT-
BHM OCTPOH TOKCHYHOCTH B GOHOBOM yuacTKe BoRoeMa. Cienosatens-
HO, CPABHHM ONLITHYIO CEPHIO ¢ KouTponsHoii K-2 Ha npupoauoii Bone
M3 HOHOBOrO CTEOPA HA OCHOBAHHH pacCYeTa OTKJIOHEHHSA Mo (opMyJie

(7.9):
X ={(0,20 - 0,80)/0,80} 100 = -38,8 %.

OrxJoHenne or KOHTpoas coctaBrio ~83,8 %, uro meHbe 50 % .
3710 CBUAETENLCTRYET 06 OTCYTCTBHHM OCTPOro TOKCHYECKOro fReiicTRnsA
HCOBITEIBAEMO# BOJLL.

PeayabtaT npeacrasife! no ¢popme Tabamug 7.5,

7.5 BrorecTHpoBAHME HA NPUPOAEBIX NONYAAMAX THAPOOHORTOR

7.5.1 O6mue nosjio)keRUA

BuoTecTHpoBanye Ha NPHPOAHKX NONYJALMAX MMeeT ONIpejieJIeH-
Hhle npexmymectsa. OTJOBMB BOAHBIX XMBOTHBIX Ha OTHOCHTEJNBHO
He3arpA3HeHHBIX YYACTKAX BOXHOTO 0O'bEKTA M MOMECTHB UX B BOAY,
0TOGPAHHYIO HA 3arPA3HEHHOM YUACTKE, MOJKHO NPOCIeHTh BANSAHHNE
sarpasnenns. [Ipn sToMm, 6saroaapsa ecrecTBeHHON aaanTanuy K Boje
JAAHHOTO BOJHOIO 06:eKTa, MOYKHO H36eXXATh PeaKnUIio TIHAPOOHOHTOB
M3 NPHUPOAHOH cpebl HA GHINKO-XHMHYECKHe 0COGeHHOCTH BOABI, KO-
TOpas MMeeT MecTO Y JabopaTOPHBIX KYJALTYP FrHAPOGHOHTOB.

IpenMmymecTBoM 6HOTECTHPOBAHUSA HA IIPHPOAHLIX MOMYNANMAX
ABJIAETCA BO3MOXXHOCTb NPOrHO3UPOBAHHMA CYALOLI KOHKPETHBIX Opra-
HHIMOB M HONYAAUMI B IAHHOM BOAOEMEe B CBA3M C AHTPONONeHHLIM
BoaaeiicTeneM. B To xxe Bpema, momexoil npn 6MoTecTHpPOBAHMH HAa
NPHMPOAHLIX MONYJANMAX MOXKeT GHITH MX afanTanusa K caaGomy aH-
TPONOTeHHOMY BO3AeCTEMIO Ha He3arPA3HOHHOM y4acTKe, eclHM OHO
MMeeT MAeHTHYHYIO NPUPOAY C BO3JeicTBHEM Ha 3arpsA3HEeHHOM
yd4acTke.

Opsolt ua TpyadocTeit ApjgeTcHd TO, YTO 3apaHee HEJAb3A NpeBM-
ReTh, KAKMe HMEeHHO OpraHaA3Mbl MoxHO 6yneT oT/IOBHUTH, 4TOOLI 3a-
NAaHKMPOBATH NepeyeHb NokadaTteseil, HeOOXOXMMBIX AAA perucTpa-
IHH TecT-peakKH.
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Hepaocrarouso paapaboraHbi BONPOCH, Kacalol{HecA TeXHUKH 61o-
TECTHPOBAHHA: CPOKOB AJANTAMH KOHKPETHEIX BUJOB K YCJIOBMAM
nabopaTopuH, CPOKOB NpoBeeHUR GuoTecTa ¥ T. 1.

TeM He MeHee, B 9KCIEJHIMOHHBIX YCJIOBHAX, IPH paccilefOBaHUH
cayyaes OB3, 6HoTecThl HAa NPUPOAHBIX NONYJASUMAX ABIAAIOTCH
HpeANOYTHUTENLHEIMM H3-38 BO3MOXHOCTH NporHoda. ONTUMANbHLIM
BAPHAHTOM, HECOMHEHHO, ABJAETCA NapaijeibHoe 6MOTeCTHPOBAHME
Ha aBopaTOPHBLIX KYJIBTYPaX ¢ H3BECTHBIMH XAPAKTEPHCTHKAMH H
M3BeCTHOM (rpaiYHMPOBAHHOM 1O STAJIOHHOMY TOKCHKAHTY) 4YyBCTBH-
TEJILHOCTHIO K 3arpA3IHAIOIINM Bel[ecTBAM.

TIpuuuuiTel 6MOTECTHPOBAHHUA Ha IPMPORHLIX MONYJALHAX B OC-
HOBHOM Te ’Xe, YTO M Ha JabopaToOpHLIX KyAbTypax. Yamne Bcero gasa
6MoTecTUPOBAHUA MCNOJIL3YIOT PAKOOGPA3HEIX, NO3TOMY IIPH IOCTA-
HOBKe 6HoTeCTa MOXXHO HCcnoab3oBaTh . 6.1.

B peaynsraTe 6MoTeCTHPOBAHHA BHIABJIAIOT OCTPOE HIH XPOHHUYEC-
KO€é TOKCcHYecKoe neﬁc'rane BOALBI, HTO uenecooﬁpaano onpeeJIAThL B
X0Je OTHOT'O TOKCHKOJIOrHYECKOro aKcIepuMeHTa (HenpephlBHoe 610-
TecTHPOBaHHE) B 3RBMCHMOCTH OT BPpeMeHH BbIABJEeHHA OTBeTA.

IIpu nposesenun 6MOTECTHPOBAHUA cAefyeT ofeclleYHTh ONTH-
MabHEIe YCAOBHA AJA XHU3HEeATENbHOCTH TeCT-00beKTOB (TeMnepa-
TYypa BOAbI, KUCJAOPOAHLII PEXKKM, OCBELLIEHHOCTb U T. A.).

7.5.2 TlonyyeHne TecT-o6'beKTOB

IIpu nocTaHoBKe GHOTECTOB B NOJIEBBIX 3KCNEAUIMOHHBIX YCIAOBM-
AX >XHBOH MaTepHaj MOXHO OTJOBUTbL HEMOCPELCTBEHHO U3 BOJHONO
o6bexTa. B npuHuMIe, MOXXHO MCNO/L3OBATE JI06bIe IHAPOGHOHRTRI,
BCTPeYAIOIIHECH B MACCOBLIX KOJNUYECTRAX.

Yale BCero HCNOAB3YIOT OPraHH3MLI 300ILIAHKTOHA M 3006eHTOCA.
910 MoryT GBiTh paukM cumoledanoc, MOUHH, cKadasoGepuc, Ju-
YMHKH NOJXEHOK, MOJLTIOCKH.

OpraaMaMbl OTJIABJIHBAKIOT Ha YUaCTKe BogHOro ofbexTa, He MOX-
BEP>KEeHHOM BJIMAHHIO HCTOUHMKOB 3arpA3HENHA, HIHN HA y4YacTKe, rie
aTo BAMAHMe HanMenbinee. enatenbHo, ¥To6E 370 6111 poHORBLIM
(KOHTPOJBHLIH) CTROP TOrO XXeé BOAHOTO oﬁfbewm. oTKyaa oréHpaloT
npo6s! Ana 6uoTecTApOBaAHUA. DTO NO3BOAAET CBECTH K MHHUMYMY NO-
MeXH OT BJMAHHA BOALI JaHHOTO O00'beKTa, 06YCIOBAEHHOTO ee npu-
POAHBLIMH OCOBEHHOCTAMM.

Jlyuille Bcero oTJIOBHTh OPraHM3Mbl HA MEJKOBOALE B 3aPOCAAX
BOAHOH PACTUTENBHOCTH, TAK KAK HA 3THX Y4YACTKAX HauboJiee MHTeH-
CHBHO NPOMCXOLAT NpPOLECChl CAaMOOUMILIeHHA Boakl. [{na oraosa
MOJKHO HCHOJIL30BATh KPYXKKY A otbopa npo6. Bony 13 KpyKKH
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GHUALTPYIOT Yeped CAYOK U3 MJIAHKTOHHOro rasa. Ilocaegnnit satem
BLIBOPAYKBAIOT i OCTOPOXKHO CMBIBRIOT B N1000H COCya M, HETOKCHY-
HOTO MaTepHaa (CTeKAAHHbIE GaHKH MIH MoJlouHble OyTbinku). Cocy-
bl 3aNIOAHRIOT 9TO XKe NPUPOAHOH BOAOI MOAHOCTHIO (IIOA KPHIIKY),
4To6BI IPU TPAHCNIIOPTHPOBKE He TPABMHPOBATL OPraHHU3MBbI.

B nabopaTopuy opraHU3Mhl OCTOPOXKHO NMEPEHOCAT B KPMCTAIH-
3aTOpsl, KOTOPbIE 3AMOJMHEHB] STON »Ke BOJOH.

KpHcTrananaaTopsl yCTAHABAMBAIOT B JOCTATOYHO OCBeLyeHHOE
MeCTO, 3alljMILeHHOEe OT NPAMBIX COJTHEeUYHbIX y4yeii u neperpesa. Hiu-
BOTHBHIX BHLJEP)XHUBAKOT B KPUCTANIH3ATOPAX 1 CYT AJIA agjanTauiy K
YCAOBHAM HCKYCCTBEHHOIO coAep)XaHusA B naboparopuu. Kopmaenne
He NPOM3BOJAAT, TAK KAK KODM COAEP>KHUTCA B IPUPOAHOI BoJde.

Cneunanuct-ruapo6HONOr AOMKEH YCTOHOBHTH BHAOBYIO NIPHHAA-
JIE>KHOCTh OTJIOBJIGHHBIX OPraHU3MOB, NpPEeAHAIHAYEHHBIX AJ1A TOKCH-
KonorHyeckux onsiToB. Ilocse TakcoHOMMUYeCKOro onpegeneun
oTbupaloT ocobelr ana 6motecTtnposanuna. Ilpu orbope pykomoacray-
I0TCA CleAYIOUINM: ocobun ROJIZKHBL 6bITh oaHoOro puamepn H IO BO3J-
MO>XHOCTH OTHOCHTBCA K ORHOI nmonyasauun. Paykos otbuparoT
NpeuMMyLleCTBeHHO KPYHHbIX, ¢ ANaMy H SMOPMOHAMM B BLIBOKKOBOM
kaMmepe. JINUINHOK NOAEHOK TUKJ)KE BHIOHPAIOT, NPeANOYNTAR JHYNHOK
CTAaplUIero BO3pacTa ¢ 3aUaTKAMH KPblAbeB.

7.5.3 Ilposeaenne 6uoTecTHpOBAHUA

IIpy Mcnoss30BaHMH Pa4YKOB B COCYAbI A1 6MoTecTUPORAHHA (CM.
n. 6.1.4) nomewaT no 10 ocobeit (Hanpumep, cuMolledanIoC) U HANTH-
BaoT 1o 50 M ucnpiTeiBaeMoit Boakl (ONbIT).

IIpu ucnonb3oBaHUKM NTHYMHOK NMOJEeHOK, GOKOIJIABOB, OJNUroXer
HJIM MEeJIKHX MOJIJIIOCKOB MX nomeraioT no 10 ocobeit p uawuku Ilerpu.

JNA KOHTPONA HCNOAB3YKIOT BOAY TOTO YHacTKa, I'ie OTJ0BJieHbl
TecT-06beKThl.

Bce cepum (OnBIT 1 KOHTPONB) CTABAT B HECKOJILKMX MOBTOPHOCTAX
(ne mMeHee Tpex). O6utee UMCIO OPraHU3MOB B CEPH JONKHO BbITH He
meHee 20,

7.5.4 Perucrpaumsa nokasaTte/ieii H OlleHKA TOKCHYHOCTH BOAbI

B xauecTBe moKasareneil TOKCHYMHOCTH HCHOJb3YIOT BhIXKHBaE-
MOCTB M NMJOJOBHMTOCTh TecT-06beKTOB. MosKHO HMCNONbL30OBATH M ApY-
rMe noxa3aTeny, HanpuMep, TaKHe, KAK NoBeJeHYeCKHe peaKLHH, HO
MX peructTpanua tpeGyer xopolluero sHaHUA BHAOBBIX ocobeHocTeil
r’KApoGHOHTOB.
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IlokasaTenn perHCTPUPYIOT B Nepsblie CyTKH Yeped Kaxkabte 1 —38 u,
3aTeM 1 pa3 exkecyTOHMHO B OJHO H TO e BpeMa. JlaHHbIe 3anHUCBIBAIOT
no ¢gopme Tabanue! NpuIcKeHuA B, ykasbisas BHI TecT-06beKTA.

KpurepneM TOKCHYHOCTH CHYMHUT OTKJIOHECHUE NMOKa3aTeneil Tok-
CHYHOCTH OT KOHTPOJIA NIPH pacueTe Mo cpeHHUM 3IHAUCHUAM.

Ocrpoe ToKCHYecKoe AeAicTBHe BOJbI HA TMAPOOHOHTOB YCTAHABIM-
BAIOT NPH KPATKOBPEeMEHHOM OMOTECTHPOBAHUH MO CHHIKEHHIO BBIXKH-
BaemocTH TecT-ob6bexTa Ha 50 % u Gosee.

X poHHnuecKoe TOKCHYeCKog JeficTBHe BOAbl HA 'HAPOOHOHTOB ycTa-
HaBJIMBAIOT IIPH AJIMTEJIbHOM GHOTECTHPOBAHHH IO CHHIYKEHHIO BLIXKH-
BAeMOCTH H/HJIHM H3IMEHEeHHIO NIJIOJOBHTOCTH TeCT-06-eKTOR 1O
CPaBHEHHIO ¢ KoHTpoJeM. O HaNNYNN U3MeHeHHIT CYAAT NO CTATHCTH-
YeCKH AOCTOBEPHBIM OTJIHYUAM OT KoHTpoaA. Hna npubanaurenn-
HOH OlleHKH TOKCHYHOCTH BOABI MOXXHO MCNOABLIOBATL KPHTEpHit
25 % -HbIX OTAMUYMH OT KOHTPOJA.

BexuBaeMocTh JKMBOTHBIX B KOHTPOJE ROMKHA OLITh He HHIKe
90 % . B npoTHBHOM cay4ae onbIT HeobXoAUMO NOBTOPUTH. ONLIT Nipe-
Kpal{aloT, KAK TOABKO II0 NepeyHcIeHHbIM KpuTepuaM 6yaer ycra-
HOBJIEHA TOKCHYHOCTH BOAbl. B NPOTHBHOM caiyuae ONEIT 3aKAHYHUBAIOT
nocJe NoJy4yeHUsA TPeThero NoMeTa 0T HCXOAHBIX ocobeit.

8 CTATHCTHYECKAHA OBPABOTKA PE3YJBTATOB
BHOTECTHPOBAHNA

Hanuune TokcuyecKoro aeiicTBMA TecTupyeMoil Bobl B 6HOTeCTaX
YCTaHABJHUBAIOT HA OCHOBAHHH JOCTOBEPHOCTH PA3JIMUMM HcNoONb3ye-
MBIX NOKa3aTelell TOKCHYHOCTH (BLIXKHBAEMOCTH, NIOJOBUTOCTS Aad-
HUH, K03dPHULMEeHTH NPHUPOCTA YHCACHHOCTH KJIETOK BOAOpoOcaeit
HT. &)

HocToBepHOCTh padnnyuit onpeneadaOT, NPUMEHAA KPUTEePHHR
CreionenTa t. [Ipu aTOM A1 KOHTPONBHON U UCALITRIBAEMOM BOJBI
pacCcYMTHIBAIOT CpeAHee apHPMeTHUECKOe 3HaueHHe NoKa3aTe el Tok-
cuuHocTH (X), cpellHee KBaJpaTHYecKoe OTKJAOHeHHe (O), omHEKY
cpeaHero apudmernyeckoro (S), KpUTepuil AOCTOREPHOCTH OTAHUHIA
(t). HcnoasayloT caeayioume popMyJisi:

X=ZX,/n, {(8.1)
rae X — cpeHee apM¢MeTHYECKO®,
n — YHcJI0 NOBTOPHOCTEM,
Xij — 3nadeHMe i-FO PETUCTPHPYEMOro NOKA3ATENA

TOKCHYHOCTH BOADbI,
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/ X, -X)?
o= ) (n:l) ’ (8'2)

S =o/Vn, (8.3)
=X, -X)Nst+st, (8.4)
rae ix Hn Xo -— CpeJjHee (lqu)MeTH‘{eCKOG 3HaYeHHne HCII0JIb3YeMbIX

MoKA3aTesNel TOKCHYHOCTM COOTBETCTBEHHO B KOH-
TPOJILHOI M MCTILITHIBAEMOH BoJe,
Sx H So — omubxa cpegHero apupMeTHIECKOro 3HAYEHHSA [10-
Ka3aTesieil TOKCHYHOCTH B KOHTPOJBHOM M UCNIBITHI-
BaeMoi Boje.
PaccunTanHble 3aHayeHHs KPUTepPHA AOCTOBEPHOCTH ¢ CPABHHUBAIOT
€ ero KPMTHYeCKMMM (CTRHAapTHBIMH) IHAUEHMAMH fg, JJIA YPOBHA
sHaunMocTH 0,05 u crenenu cBoboavt k= ny + ny — 2 ('raﬁJmn,n 8.1).

Tabanna 8.1 — Kparuveckne 3navenus kpurepus Crasonenra st
npe yposue amaurmocrx 0,05

Yncno cTencHeft
cpoGoat B ... .00 1 2 3 4 5 6 7 8 9 10

£90 v e vt oatnranssoass 12,71 4,30 3,18 2,78 2,67 2,45 2,37 2,31 2,26 2,23

Ecan paccunranroe 3Havenune t 2 lg,, TO pa3jinune Mexay BbiGo-
POUYHBIMH CPeAHHMH MOKA3ATeJeil TOKCHYHOCTH focToBepHo. B aTom
cJaydae eCTh OCHOBAHMSA YTBEPXKAATh, YTO HCTIILITHIBAEMAA BOAA OKA3bI-
BAET TOKCHUYeCKoe JelCTBHe HA TecT-00BeKT.

9 OLIEHKA TOKCHYHOCTH BOAbI 11O JAHHBIM
BHOTECTHPOBAHHA C HCII0JIB3OBAHNEM HABOPA

BHOTECTOB

Jna HazeXx HOH OLIEHKH TOKCHYHOCTH Npo6nl Bogbl HeoOXoAMMO He-
nonL3IOBATH HAGOp 6M0TECTORB, COCTOAIINIT He MeHee YeM U3 TPpeX MeTo-
noB 6uoTecTipopanna. PekoMeHLyeTea MCNOJIb30BAT HAGOD, B KOTOPLIH
BXOAAT GHOTECTH] HA pakooOpasHbIX (AadHuH wan uepHoaadEHN), Ha BO-
Ropocnsax (cuereaecMyc WK XJjopeJsina), Ha peibax (rynnu Wi AaHHO).
JI1060if H3 3THX 6HOTECTOR MOMKHO 3aMeHHTh 6MoTecTOM Ha HHPY3OPHAX
{napamennn) HAH Ha KodospaTKax (6paxHOHYCHI).
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HeobxoaumocTs Hcnoab3osalna HaGopa 6HOTECTOB onpesienseTcA
TeM, YTO COCTAB M 3arpPA3HEHHOCTh NPUPOAHOR BORHI 3apaHee HEM3-
BeCTHHI, ¥ HeNb3A nofobpaTh 3apaHee TecT-06beKTH, HAKOOJICE YYBCT-
BMTeJIbHEIEe K IPACYTCTBYIOIHM B JaHHOU Npo6e 3arps3HAIONIHM
BemecreaM. Ucnoas3opasue HaGopa 6MOTECTOR yBeNMUMBAET BEPOAT-
HOCTh OO6HapyskeHUA TokcHuHocTH. IloaToMy obHapy:KeHre TOKCHY-
HOCTH Ja’Ke OPH OXHOM M3 6noTecToB (HanGojiee YyBCTBUTEJIHHOM)
yKa3piBaeT Ha HAJIMYHEe TOKCHYHOCTH MCIBITHIBAEMOM BOABI.

Kpowme Toro, ¢ Apyroii cropoHsl, IPH MCHOJAb30BAHUH B 6HOTECTH-
POBAHUH TOJBLKO OJHOIO TECT-00'beKTa HeJb3A MCKJIIYHMTH Hempa-
BHJILHBIN pe3yJbTaT, YTO CBA3AHO ¢ GHOJIOrMYECKMMH 0COGEHHOCTAMMY
ruapo6uonToB. Tak, fadpEUK MoryT nornbaTte B Boje, coneprranieit
Gosb1I0e KOMHUYECTBO B3BEMIEHHHX BemlecTB (3a6upaercs xabepHb1i
anmapar, 4To MOXXHO YCTAHOBHMTh NPH MHKPOCKONMMYECKOM aHAJH3e);
a y Bojopocieit Npy HeKOTOPHIX BHAAX 3aTPA3HEHUA CTUMYJHPYeTCH
POCT, H T. I

Taxum o6pa3zoM, HTOroBasA OLEHKA TOKCUYHOCTH ABJSETCA 3KC-
nepTHoi U HedopManbHON. CHEelUaIHCT O eH 3EATh M YYUTHIBATD
0COBEeHHOCTH XH3HeAeATeJbHOCTH TeCT-06beKTOB M cobmiogaTs ycio-
BHA NPOBEeleHHA TOKCHKOJOIHYeCKOro aKCIiepPMMeHTa, YTO6Gsl MMeTH
YBEpPEeHHOCTh B TOM, YTO PerMcTpPHpyeMbie PeaKIUM o6yC/IOBIeHN
IPUCYTCTBHEM B NPHUPOAHON BOLe TOKCIYHBIX COEIHHEHMII, & He KaKu-
MH-TO APYTrHUMH IPUUNHAMH.

BoJlbUIMHCTEO PEKOMEHAYEMBIX TeCT-00BEKTOB YYBCTBHTENbHEL K
IIMPOKOMY CHEKTPY XUMHMYECKUX COeMHEHH 1, NPUCYTCTBYIOIIUX B
NPUPOAHBIX BoZaX. X0TA KOJINYECTBEHHbIe XaPAKTEePHCTHKHU UX peak-
HU cylLIecTBeHHO pas3jH4aioTCA, UCII0JIb3OBaHHE I'HAPO6LOHTOB Mo-
3BOJIAET MOJYYHTH JOCTATOYHO HAKEKHYIO OIIEHKY TOKCHYHOCTH —
HMHTEerpaJbHOIO NOKA3aTeJA TOKCUYECKOIO 3arpsa3HeHUA BOAbI.

10 OIIEHKA TOKCHKOJIOTRYECKOI'O COCTOSSHH A
BOJHOI'O OBBEKTA HJIH ET'O YYACTKA

Jlns omeHKH TOKCHMKOJOTMYeCKOro COCTOSHUA BOAHOro o6beKkTa
WJIH €50 yYAaCTKa ¢ TOYKH 3peHHA 6J1aronojayyusa BOAHON 3KOCHCTEMBI
peKoMeHAyeTcAa ucnouas3doBaTth Tabauumy 10.1.

Kak suano ua Tabaunpl, nepesie Tpu nosunuu (ot 61aronoayyno-
IO 10 KpaiiHe HebIArOMNOJYYHOTO COCTOAHNA BOAHOM 9KOCHCTEMBI) BhI-
AeJieHbl Ha OCHOBE YaCTOTHI BHIABJICHUA HAPYILIEHHH YCTAHOBJIEHHBIX
HOPM KauecTBa BOAbI, COrJIACHO KOTOPHIM NPHPOAHAA BOAA He JOMKHA
OKA3BIBATh XPOHHYECKOTO TOKCHYECKOTO AeHCTBHUA HA TeCT-06/beKThHI.
OueHKA 10 3TUM IO3HIMAM BO3MOYKHA NIPH NPOFefIcHUH CUCTEMAaTH-
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Ta6anna 10.1 — OuenKa TOXCHKOAOrAIECHOrO COCTONMMA

BOAHOTO oGbexTa (yuacrxa)

Toxcuxonsornueckoe Onenxa
COCTOANKO TOKCHKONOTHYECKHX NAPAMETPOB
BoAHON IKOCHCTENH no ABHRLIM GHoTeCTUpOBANKA
Baarononyunoe Xponnueckoe Tokcuueckoe peficTBHe HE 06HAPYIKOHO HHU B
onHOM H3 CHOMOKY B TeusHHe PEIKHNBHX Habmofenn*
He6narononyusoe Xpornueckoe ToxcHueckoe aeficTaue oSnapyseno s ognoft ua
C’LONOKY B ToMeBMe PeskBNALIX Habmogenv ¥
Kpafine Xporunveckoe TokcHYeckoe felicTene obBapyIKeno B ABYX M
ne6Gaaronoayynoe Gonee chremkax¥® B Tevonne poxuMatx HabnoaeEnH®, HAK B
oaHoM cbeMKe 06BAPYIHKEHO OCTPOE TOKCHYECKOS AeflcTaMe,
KOTOpO® YCTPaH feTCA NPH KPaTHOCTH pasbasnennsa » 2 pasa
Ypeosuuaiinas O6napy»eHO 0CTPOe TOKCHUOCKO® felicTBHe BoALl, KOTOPO®
aKosornyecxan YCTPRHAGTCA PN KPATEOCTH 6¢ paszbassenns ot 50 no 100 pas
cuTyanna** (oana cremka)
Axonoruueckoe O6uapyeBc ocTpoo TOKCHYECKOE AelicTEME BOAKW, KOTOpOS
GeacTBHO yOoTpanseTca Npu XpaTHocTH pasbasnenusn s 100 pas u Gonee
{onna creMka)

* Ysicno cbemox (Dpob 8o, 0ToSpaHHLIX 8 OAHOM 1 TOM K6 CTBOPE) Ouipefies1eso
nporpaMMoft paboT 10 TOKCHKONOTHYECKHM NOKASATENRM RS KOXJAOr0 ynpasieuns
ceTH I'CH Pocrugpomera.

** Kputepus ouesxy assl no pabore [8].

YecKMX (peXUMHBIX) Habal0geHHH M OCHOBAHA HA AHANMH3E AAHHBIX
GuoTecTUPOBAHHA BOAHI, 0TOOpaHHOM B OHOM H TOM ’Xe CTBODE B Te-
YeHHe OIIpefeJeHHOro MPOMEXKYTKA BpeMeHH (COrJIacHO ImporpaMme
pabor ynpasnennii 'CH Pocrugpomera). Takas oueHKa ocHoBaHa Ha
BAPHUANMAX TOKCHYHOCTH NPHPOAHON BOAbI, CBABAHHOM C BJHAHHEM
€CTeCTBeHHBIX GAKTOPOB M AHTPONMOreHHLIX BO3AeiicTBHUil.

YeTBepTaa M NATAA NO3HUMY, XAPAKTEPHIYIOI[HEe KPH3HCHOE H
KaTacTpoduuecKoe COCTOAHHME BOAHOM 2KOCHCTEME! (Mpe3BhItaiiHan
AKOJIOTMYeCKaA CHTYanuA ¥ aKoJioruyeckoe GeficTBie), He TPeOYIOT
cHCTeMaTHYeCKHX Habmiogenuit. OLueHKY N0 3TUM NO3ULHAM MOXKHO
cAenaTh Mo pe3yJjbTaraM 6HOTECTHMPOBAHMA ONHON Npobkl BOABL, €CJH
OHM YKAa3BIBAIOT Ha OCTPOE TOKCHYEecKoe AeficTeHe BOALI, KOTOpoe npo-
SABJIAETCA JaKe Npu pa3basneHUH Boas! B 50 paa u Gonee.

JaHHEle 06 OCTPOM HJIHM XPOHHYECKOM TOKCHYECKOM JeiicTBHM
NpUpoAHOil BoABl MOXKHO MONYYHUTH KaK B PEXXMMHLIX HabaoaeHNAX,
TAK U B X0Jle ONePaTHBHEIX paboT. B cucTeMe peskMMHEIX HabnioAeHnit
MOKHO MCHOJIB30BATH BCe NATH NMO3ULMHA Npefaraemoil Tabanist.
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B oneparnBHbIX paBoTax TOKCHKOJIOrHYeCKoe COCTOAHME OLleHNBa-
IOT Ha onpejie/IeHHBIf MOMEHT BpeMeHHU. B 3ToM cayuae ycTaHaB/IHBa-
10T, OKA3bIBAET JIK BOAA TOKCHYECKoe JeiicTBHe, ABAAETCA JIH 3TO
ReHcTBHe XPOHHYECKHM HIH OCTPHIM U IIPH ODHAPYKEeHHH MTOCJIeIHero
HAXOAAT KPATHOCTh PasbaBjieHHA NCOHTHBAEMOIl BOABL, IIPH KOTOPOi
TOKCHYHOCTH He MPOABNAOTCH.

Ecnu Boja oKa3kIBAET XPOHUYECKOe TOKcHYeCcKoe AeificTBHe, fena-
IOT 3aKJIOYEHHE O TOM, YTO KAYeCTBO BOALI B JAHHEI MOMEHT BDEMEHH
He COOTBETCTBYOT YCTAHOBIEHHBIM HOpMaM. Ecan BOAA OKA3hIBaET
ocTpoe TOKCHYecKoe JielicTBHe, AealoT 3aKJII04YeHHe 0 HebGaaronouryy-
HOM 3KOJOrHYeCKOM COCTOAHHH BOAHOIO o0'berTa MJIH ero yYuyacTKa.
BaTeM onpeAesAIOT KPATHOCTh pasbaBieHusA, NPH KOTOPOit TOKCHYeC-
Koe AelicTBHe yCTpaHAeTCA, M JAlOT OLEHKY COCTOAHHA BOXHOM 3KO-
CHCTEeMBbl, HCXOAA K3 NOCJeAHHUX ABYX mo3nuuit Tabanner 10.1.

11 IPENCTABJIEHME PE3YJIbTATOB BHOTECTHPOBAHHSA
NIPHPOHON BOJBI

PeaynbsTaThl 6HOTECTHPOBABHMA OPHPORHOI BOABI NPEJCTABIAIOT B
BHJie CJIeAYION[MX MATEPHAJIOB:

1) xapakTepucTHKA NPo6Hl NPUPOJHON BOAH U YCJIOBHUA oTGOPA CO-
raacHo npuioxxenuio IT;

2) peayabTarsl GHOTECTHPOBAHKMA NPUPOAHONA BOABI MO KAXKAOMY
l'la‘cri;mﬁaonaunouy 6uoTecTy cornacHo npuioxkeuusam B, H, K, H, 11,

s L] ]

8) peayanTaTh 6HoTecTHpPOBaHNA Npo6bl NPHPOAHOL BOAKI corJac-
Ho npuiaoskerulo I11;

4) 3aaKJIIO4YEHHE O TOKCHKOJIOIMUECKOM COCTOAHHUM BOAHBIX 3KOCHC-
TeM COIJIACHO NMPHJIOKEHHIO 3.

12 TPEBOBAHHSA K TEXHHKE BE3OITACHOCTH

IIpu BuinonHeHun paboT ciaeayet cobmoaaTh o6mue TpeboBaHnA K
TeXHHKe GeaonacHOCTH pabGoT Ha BOAHBIX 00BEKTAX H B XMMHUYECKHX
aaGopaTopusax.

13 TPEBOBAHN A K KBAJINGHKAIIHH OIIEPATOPA

K seinonmeEmio 6uoTecToB AONMyCKAOTCA JHIA ¢ BRICIIMM 6HOJIO-
ruyecKnuM ob6pasoBaHHeM, OCBOUBILHE METOAHKHY GHOTECTHPOBAHMA.
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OPUJOXKEHHE A

(nHdopManHOHHOE)

XapaKTepHMCTHKA TeCT-00beKTa
pauka Daphnia magna S.

CucreMaTHuecKOe HOAOXKEBHO:

TMD . . ¢ v« s o e e s s o s s o« « Artropoda
Knace . .. .24 000¢e40e4s 4y Crustacea
OTPRA . . . « ¢« ¢ ¢ « ¢« s+ s o« o « s« « Cladocera
CemeficTBO . « ¢« v+ o = s ¢« « « « o« » « Daphnidae
Pol . . .. ¢ ¢ e 0e0esaes s+ Daphnia
BHA . . ¢ . v e e o2 e oo Daphniamagna Straus, 1826

(» RanbBeiiineM nadBny)

MecToob6urasue. Jladpuuu o6UTAIOT B cCTOYHLIX U ciaabGo mpoTou-
HBIX BOJOeMaX, 0CO6eHHO MHOIO HX BO BPeMEHHO IepeChIXAioUWX Y-
sxax. Ha reppuropun CHT aadHuM mupoxo pacnpocTpaHeHk!, SBJiA-
IOTCA THMIHYHEIMM B-MesacanpobaMy, HepeHOCAT ocosioHenye 1o 6 %eo.

Mopdoxorna, 6uonorud. Teso naduuit opanbHoit GopMel, CIKATO
¢ 60KOB, 3aKJIOYEHO B XHTHHOBYIO IIPO3PAYHYIO PAKOBHHY (pHCY-
HoK A.l). Teso HeACcHO CerMeHTMPOBAHO Ha IOJIOBHOM, rpyaHOR M
6promHoii oTAensbl. [oJl0BAa NOKPHITA FOJIOBHBIM IIIMTOM, NepeaHUIt
KPeCT KOToporo KjioBoo6pa3Ho BHITAHYT, o6paaya pocrpyMm. Ilox po-
CTPYMOM BOepeAy NPUKPEIUIEHk! AABe AHTEHHYJIbl, BOOPYXKeHHbIe 1e-
THHKAMH, KOTODHIe 60Jiee pa3BHTH] Y CAMLOB. B 0CHOBAHHH roJIOBBI MO
6oKaM pacno/loKeHk ABe 3aJHHE CHJILHO PA3BUTEIC AHTEHHBI, CJAYKa-
uyHe ANA CKaKoOoODPA3HOIO NepeiBM)KeHMs B ToJlle BoAs. B rpyanom
oraene aaGHMI PACNOIOKEHO NATHL Hap MPYAHLIX HOXXeK. PyHKIuMn
TNIOCJIEAHUX CBARAHK ¢ mpoueccaMu GMALTPALMH, NHTAHAA M AbIXa-
HuA. BpowHo#t oTaes NMLIeH KOHeYyHocTe#, H30THYT M cHAGXKeH
napoi#i KPynHbIX NPHAATKOB — KAYAAJBHBIX KOrTei. 3akaHunBaeTCA
GpioimHoM oThes HocTabAOMEeHOM ¢ XapaKTepHOI BHIeMKOH, HaIMYMe
KoTopo# ABNAeTCA BUAOBHIM npuanakoM. Ha cnunsoii cropone rpya-
HOTO OTAeJA HAXOMUTCA cepAle.

Hadnruu pasgensuononst. Ilonoeas cucrema npeacrasieda nap-
HBIMH FOHAJAMH (AMYHHKAMH Y CAMOK M CEMEHHHKaMH Y CAMIIOB),
PAaononoKeHHbIMH 10 o6enM CTOpOHaM KHlIeYyHNKa. MeXy cnuHHOMi
}aCThHIO TYJIOBHLIA 1 NAaHUHPEM Paclosio;KeHa BEIBOAKOHAR KaMepa, B
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Pucynox A.1 — Crpoenvie Daphnia magna S.

a — caMKka, 0 — caMenl, € — BHeuIHNit BHA
apunnuyma;

1 — aBTEHNYAa, 2 — CNOXKELI rnas, 3 —
aHTensa, 4 — NeYeROUHLIE BLIPOCTH, 5 — KHK-
meynuK, 6 — cepane, 7 — BHIBOAKOBAA KaMepa,
8 —XBOCTOBLI® WETHHKH, & — nocTabAoMeH,
10 — xaypanbline korti, 11 — c¢TBOpKH paxo-
BHBLY, 12 — ABYBMK, 13 — rpyannie HOXKKH.
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Hee OTKJAAALIBAIOTCA Sillla ¥ B Heil PaIBKBAIOTCA BMGPHOHB PAYKOB.

PaamMroxaloTcA B IPHPOAE B JleTHee BpeMs, a B naGopaTopus npu Gua-

FONpHMATHHIX YCJOBHAX KPyrianit roji, napreHoreneTuyecku. Ilap-

;engrene'mqecune DOKOJIEHHA CJeAYIOT OXHO 3a IPYTMM KaXAHe
—4 cyr.

IIpn peakoM M3MeHeHHH YCJIOBHI CyImeCTRORAHHA (HOAOCTATOYHO
UK, DOHWKEeHNe TeMIePATYPHI H T. A.) NOABAAIOTCA CaMUBI, U Aad-
HHM DEPeXOAAT K ABYMOJIOMY Pa3MHOMEHHIO, OTKJIAAbIBasA MOCke ON-
JIOAOTBOPEHHKA ,,anMKEHe” filua.

B npnpojie gadunu xusyT B cpesueM 20— 25 oy, B 1aboparop-
HBEIX YCJIOBMAX IPH ONTHMAALHOM pexknMe — 3—4 Mecsana u Gosee.
JnurenpHOCTh 8MGpHORANLHOIO paspuTia o6rya0 8 —4 cyT. Ilepuon
CO3peRaHNA PauKOB HIPU ONTHMaILHOMH TeMnepaType (204 2 °C) 1 xopo-
mieM nurasnn 5—8 cyr.
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TNIPHJIOKEHHE B
(cnpapoyHoe)

Cogepacanue KyabTYphl gadumii
B 1a60paTOPHBIX YCJIOBHAX

INonyuenne HCXOQHOr0O MATEDHAJA ANA RYALTYPH! aadmmit, He-
XonHbIHA MaTepua AA NaGopaTOPHOM KyALTYPH AadHMi MOMHO ITO-
ayuurs B 'XW. Kynsrypst D. magna uMeioTca B Hay4HO- MCC/I€A0BA-
TenscKuXx Jaboparopuax paga yupexneudit: OBII Kapensckoro

unnana AH Poceuu, Focynapersennsix yausepcureTros MockBEl,
ankt-Ilerep6ypra, Upryrcka, Huxxuero Hosropoaa u ap.

Mo:rHO CaMOCTOATENLHO BLIPACTHTS KyaAbTYpY D. magna, ecan
8TOT BMJ BCTPEYABTCA B MECTHBIX BOZOeMax M BojoTokax. 3 Bonoema
€ OMOMIBIO THAPOGHOJIOrMYECKOT0 CaYKA M3 IUIAHKTOHHOTO rasza Ne 20—
26 oT/aBAKBAIOT AadHMII M IOMEINAIOT B CTEKJIAHHLIE eMKOCTH, YA06-
Hble 41A TPAHCHOPTHUPOBKM, KOTOPBIe 3aNONHAIOT HOA NpobKy Bomoit
u3 aToro Bogoema. OfHoBpeMeHHO oT6HpaioT 5—10 11 BoAR! A5t nocse-
Ayiomei nepecankyu faduuit. B 1abGopaTopun cienuanucr onpegesaseT
BHA PayKoB Ioj MHKpockonoM. Joctassenusix B JaGopaTopuio xad-
Huil BMecTe ¢ BOAOH nepeBoAAT B KpucTaau3aTopsl. OTOGpaHHYIO
NPHUPOAHYIO BOAY GHUABTPYIOT Yeped IJIAHKTOHHBIHN ras, 4ToGsl nmpea-
yOpeauTh nonajaHue B KyJAbTYPY APYTHMX OPraHM3MOB — KOHRYPeR-
TOB AadHMIl no criocoby NHTaHuA. 3apaHee NOAIOTOBJIEHHbIE CTEKIAH-
Hble coCyAbl BMECTHMOCTBIO 3—5 i 3anosiHsloT Ha 1/3 obeMa oTghHIL-
TpOBaHHOM NpupoAHO#t BoAoil ¥ B HMX nepenocAT RahHMIA ¢ DOMOLLBIO
CTeKJAHHO# TPYOKM ¢ BHyTpenHuM anamerpom 0,6—0,7 cm, KoHen;
KOTOPO# oIiaBJIeH MJIH cOujeH HaXduieM, YTOOLH He TPaBMHUPOBATH
pauxoB. Taxkyio TpyGKY HCNOJBIYIOT U B AaJibHeHIleM NPU fiepecajKe
madruil. Havaasnaa nnotHocTs pasmetnennsa’ 6—10 ocobeit na 1 a1
Boasl. Cnycta 5—7 cyT, B TeueHHe KOTOPHIX AabHUH NPHUBRIKAIOT K
NabopATOPHEIM YCIOBUAM CYUIECTBOBAHUS K HAUMHAIOT PA3MHOMATE-
cA, B COCYAbl RAOAUBAKT BOAY AJIf AaJibHeHUIero KyJbTHBHMPOBAHMA.
Mosxno ucnonsaocBats AadHut Apyrux BUOB, OTIOBJIEHHBIX B IPH-
POAHBIX BOZOEMAX ¥ KYJALTHBHPYEMBIX B 1aGopaTopuu. B aToM cayuae
YyBCTBUTEILHOCTh BH/A, YCTAHOBJIEHHAA NPH IPAXYMPOBKe 0 6MxpoMa-
Ty Raaua corviacHo n. 6.1.8, gromxua 661Th He HUXe, ueM y D. magna.

Copepxanne KyJanTyphl M KOpmaenue, [[1a ycnemHoro KyabTH-
BHpoBaRHuA AadHuit B nabopaTopun Heo6xoaKUMo cobaoaaTh ciaenyio-
u{He YCJIOBUA: COREP)KATh B YHCTOTE IOCYAY M moMellleHMe, obecme-
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YHTbh PAYKAM CTAHAAPTHOE OCBellleHHe, peryJsapHoe KOpMIeHHe H
NOATOTOBJEHHYIO ONpe/eJIeHHBIM 06pa3oM BOAY AJA KYJAbTHEMpPOBA-
HHA.

MokHo ucnoJib3oBaTh pa3HooGpa3Hble coco6h pasBeAeHHA, eCiIH
OHH NO3BOJAOT AOCTHYL YAOBJIETBOPHTENHHOIO Pa3MHOKEHHA [IyTEM
NapTeHOoreHe3n M ecjaH MOMyJIAUMHK 00JafalOT JOCTATOYHON YyBCTBH-
TeJIbHOCTBIO K GXpOMATY KaJIuA.

llna paaBefeHNA MCNONAB3YIOT CTEKAAHHYIO NOCYAY: AKBAPHYM
BMecTHMOocThIO 5 1. Tlocyny ciepyeT MBITH C IOMOIBIO MHTHLEBOM COARI
M MeXaHHn4YecKuX cpefcTB. Hesnssa ucnoss3oBaTh CHHTETHYECKHE
MOOILIHMe CPeJICTBa M opraHnyecKkue pacteopuTtesan. Ilepeg ynorpebae-
HHEM IIOCYAY ONOJACKHUBAIOT MCCAEeAYEeMOM BOROM.

Hcronsayor aex/0pupoBaKHYIO BOJONPOBOAHYIO BOAY, OTCTANBAS
ee 7—10 cyr u nposofs a3panmIo ¢ MOMOILBI0 MHKPOKOMIIpeccopa.
MoskHO HCNONBL30BATh JEMOHH3UPOBAHHYIO BOAY, IIPONIYCTHB ee yeped
YCTAHOBKY ,,POAHUYOK” HAM yepesd ci10i1 rpaHyJINPOBAHHOTO AKTUBH-
poBaHHOro yrif. MoxHo HCNosb30BaTH NPHUPOAHYIO BOAY H3 3aBEJOMO
YHCTOMO MCTOYHMKA. BoRy MeHAIOT HANOJOBUHY Kaxasie T—10 cyT.

OnTtuManbHAaA TeMIepaTypa A/ pasBeJeHMsA M coepPXaHuA Aad-
Huit 201 2 °C, npogoskuTeAbHOCTs cBeTOoBOrO AHA 10—12 4. Mo)kHo
MCIIONIL30BATH JIOMHHOCTAT HJIH AOCHOJHUTE/bHOe OCBelleHHe JIaMIokt
DHEBHOT'O CBeT4,

IlnoruocTs pasmemenua — 20—30 ocobeit Ha 1 J1 BoRBI ANA Ma-
TOYHOI KYJLTYPBHI.

Kopmiienne npoBoRAT exxejHeBHO 1 pa3 B CyTKH, BHOCA B AKBApHY-
MBI TPOTOKOKKOBBIE BOJOPOCHH (XJIOPeaNy Wi cueHefecmyc). 1—2
pasa B HeAeJ10 PeKOMEHyeTCA BHOCUTh HeCKOJILKO Kalesib CyCIIeH3UH
NeKapPCKHX UAH KOPMOBBIX Apoxckeil. [logroroBka KyabTypsl BoJo-
pocsieil A1 KOPMJIEHHA ONUCAHA HUXKe.

B nomewenuy, rae HaXoAATCA AadHIH, HEJIb3A XPAHUTD JIeTyuHe
BeriecTBa 4 pa6oTaTh ¢ HUMHU, NPOBOAUTH O6PabOTKY NOMeEIeH A ARO-
XHMMMKATAMH, HATHPATH N0Jbl MACTUKOI M JIAKMPOBATH HX.

Tloarotoska Kopma AacdHH (BhIpallliBaRMe BOAOPOCJIei U moAro-
TOBKA KX AJ5 KOPMJEHHA AachHiit).

Hcxoauyio KyJasTypy 3e/eHbIX MIPOTOKOKKOBBIX Bogopoceit (XJo-
penna, cueHeAeCMycC) MOKHO NOJYYHUTh B TeX XKe YUPexKAeHHAX, rae U
KyJAbTypYy Raduuit. Bogopocin BHIPAIIMBAIOT HA OXHONM M3 HCKYCCTBEH-
HBIX IHTATENBHBIX Cpell, COCTAB KOTODPHIX NpHBeAeH B Tabmine B.1.

Bogopocay KyJbTHBUPYIOT B CTEKJIAHHBIX KIOBETAX WIH ILIOCKO-
ROHHBIX KoabGax 1pu KDYIJIOCYTOYHOM OCBEILIeHHH IAMIIAMH JIHEBHOTO
ceera MoigHocTsi0 240 Br/M°, pasmelieRHBIMK Ha paccTogHuK 30—
40 cM OT NOBEPXHOCTH KY/AbTYPbl, H OPH NPOAYBAHHA KYATYPH BO3-
AYXOM € NOMOII{bI0 MHKpPOKOMINIpeccopa. IIuTarensHele cpesbl FOTOBAT

90



P 52.24—94

Tabaunsa B.1 — KOMUOHTPRALNA BORECTR B NMTATOALMMX CPORAX
Aasa soaopocaed, r/a

PeakTunnt Cpena

Tamus ] Meflepca [ Venenckoro [ IIpaTa
KNO3 6,00 1,213 0,026 0,100
Mg 804 - TH20 2,60 1,204 0,026 0,010
KHgPO¢ 1,26 1,224 0,026 0,010
Fe80¢ - TH2O 0,008
Fea(804)s 0,0747
K2COs 0,0346
Ca(NOs)2 0,1
FeClg - 6H20 0,001

Pacrop MEKPOIASMEHTOS, TO6ABAICMLIX B CPOAY
1 M2 pacTBOpa

Coeaninenue . . . « . . « . . HsBOs MnCly- 4H20 ZnSO4- TH20 MoO3 NH(VOs
Kongenrpanua, r/a. . . . 2,86 1,81 0,222 0,017 0,028
0,2—0,5 ma pacTBopa
CoeAHHEBHE . . « « . « « . «» 2ZnSO4 HgBO3 MnSO4 CuS04 S65H20

Konuenrpauns, Mr/a. . . . 100,0 100,0 160,0 3,0

Ha QUCTHJJIMPOBAHHON BOJe MM KMNSA4EHON BOAONPOBOJAHOI Boje.
HaBecky kaxJoro senmiecTsBa PaCTBOPAIOT B HeGOJBUIOM KOJHYECTBE
BOJZbI, 2 3aTeM PACTBOPHI CHAHEAIOT BMECTe M NOBOAAT X o6beM o 1 J1.

Cpenni Meitepca n TaMus nepen BHeceHHeM Bofopocielt pasbanns-
10T B 3—35 pas.

KyabTypy Bojopoceit BHOCAT B cpefy A0 TeX NOP, MOKa cCpeja He
npuobpeTeT SHAMMYIO CBeT/IO-3eJieHYI0 oKkpacKy. Koafy saxpsisaior
BATHO-MapJieBoil npo6Koii.

Bonopocau xopouro pactyT npu temneparype 18-—-28 °C u nepuo-
KUYEeCKOM NepeMelIHBAHUM.

IlepecenaTs MX MOXHO Yeped 1 mecay win 2—8 Heennu.

Yepes 7—10 cyT nociie mocesa, Korjaa oKpacka CTAHET WHTEHCHB-
HO-3eJIeHOil, BOAOPOCAN YIIOTHAIOT IIyTeM OTCTAHBAHUA MJIH LEHTPH-
dyruporanmna. Hagocagounslii caoit causanot ¢ nomomsio cudoHa, a
YIJIOTHEHHYIO CYCNEH3MIO HCMOAB3YIOT 41A KopMaeHus. [Ipu xpaue-
HUM B XOJIOAWJIbHMKE CYCNeH3Hd NPHMIOJHA AJA KOpMa B TedeHHe
14 cyr.

CycneHsuio BHOCAT B cOCY/AbI ¢ JadHUAMH U3 pacyeTa 1 Ma Kopma
(xoHnenTpanua Kiaerok 600—700 Toic./mMa) Ha 1 1 BOXBI.
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IIPNJIOKEHNE B
(o6a3arennroe)

PopMa 3ANHUCH PE3yALTATOB OHOTECTHPOBAHUA NPAPOTHON BOXHI
Ha napauax (Hepuonadurax)

Ta6arga B.1 — Nanasie GuorectapoBanun ua Aadunsax (uepuonadpunax) npobu Ne
(moammil 06BEKT, NYHKT, CTEOP)

Jata or6opa npo6
BrixnBuiRe fadbnuu, ska. BriMeTaBHAR MOJOAb, IK3.
Bpems
peruerpa- Koutpoar Kontponr |Hcnmrmsaemasn| Komtpoar Koatpoas |HMcnutnisaeman
ouH, K-1 K-2 Bona K-1 K-2 Bosa
4, )
or Tlosroprocte | Nomtoprocts | HosToprocti | IlosropHocth | IloBropHocTs | IMomropmOCTBH
1[2la 1[2J312]3 1[2{3 llzla 1[213

v6—¥2'29 d
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Tabamua B.2 - PeayasraTsl XpaTkoapenennoro SROTOCTRPOBAMNA npupoanok BOAM

Ka radunsx (uepmonspanax)
N | Bogant ofnexr, BuxknsaeMocTs, % Kozrepuht CHIOKeRRE BLIXKHBACMOCTH, Onenxa
TIMH BYEBKT, ¢cTop, |[Cepms| Rcxopmoro umcsa O'rf z:n ¢ % xoHTpona TOKCHYHOCTH
aaTa orGopa ocobeit 1aze K-1 K-2 BOAM
1 2 3 4 6 7 8

Aeficraye”.

Illprueuasue: Brpade 4OlleBKa TOKCHYHOCTH BOAW" NRIIYT: ,OKAILIBACT (He OKAILIBAET) TOKCHYOCKOR

Tabauns B.3 — PesyasTarsl AAETEALNOrO GROTOCYHPOBARKSN UpupoxNok BOAM
ua nadpumax (nepuoxadPEmnx)

Boarnift Brixupae- Canxonnue Onenxa
upﬁu ob6LexT, Copna| MocTe, % Kpurepnil n:xmnaeuoc-m. Naoposn- K%!;:o:’)-nﬂ TOKCHY-
NyHKT, CTBOP, P MCXOAHOTO CrriopenTa ¢ % KOBTpOAA TOCTh enTa ¢ HOCTH
: nara oTGopa anrcna ocobell A 1 roam
K-1 K-2
1 2 3 4 5 6 7 8 10

IIpumeuanue:

Br

»Onenxa TOKCHYROCTH BOALI™ NHNIYT: ,OKxasHBaeT (He OKA3HBAET) TOKCHIECKOS

(BRIXHBAENMOCTH MNH BJAOAOBUTOCTH)

Aehctene”. Bofly CUMTAIOT TOKCHUHOM, €CAM OTANYHSA BHABNEHK XOTA 6Ll NO OAHONY NOXA3ATENO
»

y6—92°29d
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TIPHJIOKEHME T
(nudopmanmontoe)

XapaKTepHCTHKA TeCT-06heKTa pauKa
Ceriodaphnia affinis

CucTeMaTHIeCKOe HOJMOXEeHHe:

THO . . ¢ e ¢« o s o s e s ¢« s s ¢« Arthropoda
Knace .+ . ¢ ¢ ¢« v v v v v o v o s oo Crustacea
OTPAA . v ¢« ¢+ ¢ s s« e« s s o 2 s« » o« Cladocera
CeMelicTBO . . ¢« « « « « s + v « « « « Daphnidae
POA + « + + ¢ ¢ v o s s o e s s e+« Ceriodaphnia
BHA + + + + « v « s e s s s s o« o« + Ceriodaphnta aftinis Liligeborg, 1862

(B nannvHefimieM — nepuoaadHun)

MecToo6uTanue. 3TOT BUJ pacnpocTpaHeH Mo BCeMY 3eMHOMY
mapy, Ha tepputopuu 6ssmiero CCCP noscemecTHo, KpoMe I0XKHBIX
paitoHOB a3nartckoro peruota. C. affinis nacesnsier npeuMyIeCTBeHHO
HeBoJiblIHe HerJIy6oKHe 03epa, NPYALI, PeKH C 3aMe/IeHHbIM TeYeHH-
eMm. Berpeuaerca pexxe, uem apyrue BuAbl neprHogadHMIT, B OCHOBHOM
B JIMTOPAJILHOM NJIAHKTOHE -—— HA OTKPBITHIX MecTaX MM MeXAY 3a-
POCJAAMM TPOCTHHMKA K NOTPY’KEHHBIMH PACTEHMAMM Ha 3aMJEHHBIM
AHoM. OGHapY»KeH B KAMEHHCTBIX JIy2KaX Nnobepesxuil NoJAApHLIX Mopeil.

Mopdonorus, 6uonorua. Teno nepuogadHuii (pucyrok I'.1) aaxiio-
YeHO B MMPO3PauHbII XHTHHOBBIN NaHIHPH, CTBOPKH KOTOPOTIo Ha Gpioil-
HOI1 CTOpOHE He COeAMHEHb! 11 06pa3yIoT 1ieas. Tesio HedeTKo cermeHTH-
POBAHO Ha rojloBHOMH M GplowrHo# (a6goMiHANBABIN) oTAeNbl. Brepean
NOJ FOJIOBHBLIM OTHEJIOM HAXOAATCA ABe aHTEHHYJIbI, BOOPYXE€HHbIE OCH-
3aTeJbHBIMH LIETHHKAMH, KOTOpbIe Gosiee pa3BUTHI Yy caMUoB. ITo GokaM
FOJIOBBI PACIIOJIOKEeHE! iBe 3ajHHe, XOPOILO Pa3BUThie AHTEHHBI, Cay>Ka-
e AJNA CKoYKooOpa3HOro nepeABHKEeHHA PAYKOB B ToJile BoAbl. B
FPYAHOM OTjeJle NMeloTCA NATH NAp FPYAHBIX HOXKEK, GYHKUMH KOTO-
PBIX CBA3AHBI ¢ (pruIbTpanneil BoAbl, NTHTaHHeM U AbixaHieM. Cepane Ha-
XOAMTCS Ha CIIMEHOM CTOPOHE IpyRHoro otAena. IlonoBas cnereMa npes-
CTaBJIeHA MapPHbIMM TOHAJAMHU: AHYHMKAMH Y CAMOK M CEMEHHHMKAMM Y
CaMIIOB, KOTOpPbIe PachoJio’KeHb! 110 06e CTOPOHBI KHIeuHuka. Bprom-
HOS oTaena caMKH (cM. pucyHokK I'.1 2) uMeeT Xopoluo pa3BUThHIe a6AOMHU-
HaJIbHbIE BBIPOCTHI, OAHH U3 KOTOPhIX, CHJIbHO BBLICTYNAIOLIHi, KOHYCO-
BuIHbI# (1), ARnserca cneunduyeckuM npnanaxkom euaa C. affinis. Ha
BOT'HYTOH CTOPOHE KAYAANBHOIO KOMOTKA HMEIOTCA MeTHHKH (2).
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‘ 4, A
2

e

0 =

Pucynok I'.1 — Crpoenne Ceriodaphnia affinls.
G — caMKa, 0§ — caeMen, 6 ¥ & — EocTaGOMeH cANTA K CANMKH COOTBOTCTREHHO.
1 — a6AOMUBAALHLIG BLIPOCTH, & — IIETHHKHE HA KAYAANLHOM KOrOTKE.
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3roT BUA NepHoadHUI MOHO- WIH AMUMKINYeH. MakcuMyM mo-
JIOBOT'O NepHOJA HNPHXOXUTCA HA ABryCT — OKTAGPL. Idunuuym c
ONHMM NoKoamuMcA AinoM. B sna6opaTopHEIX YCHOBHAX CAMITHI HO-
ABJAIOTCA HPH HEZOCTATOYHOM OCBEIIGHMM, IPH CHIKEHHH TeMIepa-
TYPHI H COAGPIKAHNSA PACTBOPEHHOIO KHCIOPOAA U IPH TOJIOAAHHM.
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TIIPRJIOKEHME O
(cnpaBouHOe)

Conepacanne KyasTyps nepuonaduuik
B 1a60paTOPHBIX YCJIOBHAX

INonywerne kKyanTypsl, cxoaHriil MaTepuan ana naGopaTopHoit
KYJbTYPHI iepHoJadHIH MOXKHO HONYUHTh B YUPOIKASHHUAX — paspa-
6oTunkax HacToAmero PII.

KynsTypy nepuoiadHnil BHIPpAINUBAIOT B KIMMATOCTATE, JIIOMM-
HocTaTe, 6OKCe NN MOMEIeHUH, B KOTOPOM OTCYTCTBYIOT TOKCHYecC-
KHe Napsl Uy ra3sl. ONTHMMILHEBIE YCIOBUA JJIA COAEPKAHMA LEepH-
onaduuit: remneparypa 25+ 2 °C, ocsemennocrs 400—600 ax.

Jna KyasTUBUPOBaHUA LepHROAaDHUH HCIIOAB3YIOT AEXJIOPHPO-
BaHHYI0, OTCTOABIIYIOCA BOJONPOBOAHYIO BOZY, KOTOpAR AOJKHA
YAOBJETBOPATH cleAyioniMM rpebopanuam: pH=7,0...8,2, obuian
secTroeTh 1,3—2,0 MMoib/ 21, COREPIRAHHE PACTBOPEHHONO KHCJIOPOAA
— He meHee 5,0 mr/a.

PexomMenayetca cofep)xath KyabsTypy uepuosadHUil B KpUcTaI-
JIM3aTOPAX BMECTHMMOCTHIO 2—3 JI, KOTOpble SANOJIRAIOT BOJOI HANO-
AosuHy. Mcnonsayior H Apyriie CTeRJAHHBIE COCYAb! YKA3aHHO BMec-
TMocTH. TpeboBaHMA K YMCTOTE MOCYABI TaKMe JKe, KaK U niua gad-
uuit (npunosxenue B).

Kaxxastle 7—20 cyT kKyasTypy uepuonaduuit o6uoensaior. s
atoro oréupaioT 20 110JI0BO3PESIBIX CAMOK M TOMELISIOT B COCYAbI 1A
KYJbTUBUPOBAHNSA, BaNoJIHEeHHbIe BoAoi M3 pacueTa 50-—100 ma Ha
oaHy 0cobb. IIpHM ONTHMANBHBIX YCIOBUAX COAEPHKAHNA HepHoaad HMK
BLIMETBIBAIOT MOJIOAB €KECYTOYHO WM pa3 B 2 cyT. [ToMeTr! Mososslx
CcaMOK COCTOAT U3 2—6 ocobeil. MakcHManbHOe YHCIO MOJIOAM NOJIY-
4a10T 0T 7T—20-CYyTOUHEIX CAMOK.

Kopmaenne. Pas B cyTku nepuonaduuit KopMAT cycneHsueil nekap-
CKUX JPOXKIKel, pa3 B Heied10 — CycneHaueil 3eieHsIX BOAOpoCaeit.

JIna NpUroTOBJIEHUA APOXKKEBOi cycneH3HH 1 r ceeskux uan 0,5 r
CYXMX NeKapcKux fpoxskeit saausaior 100 Ma gucTHANMPOBaHHOM
poasl. Tlocne HaGyxaHNA CyCIeH3MIO TUIATENbHO NepeMeliNBRIOT, a
3aTeM oTcrauBaloT B TeueHne 30 mun. Hagocanounyio JKHAKOCTL fO-
6aBAAIOT B COCYABI ¢ NepuoaadHUAMHK U3 pacyeTa 5 MJ CYCIIEeH3HH Ha
1 n Boabl. XpaHHUTH JPOXKIKEBYIO CYCHEH3HIO B XOJNOANABHHUKE MOXKHO
He 6osee 1 cyT.

B rayecTse BoOpOCIEBOro KopMa Ana uepuojadhHuit pekoMenay-
eTC HCNOJIL30BATh XJOPeJlay, KYJAbTYPY KOTOPOii BBIPAUiHBAIOT HA
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cpene Tamusn. [na kopMierns nepuofadHuil BOXOPOCIH OTAEAAIOT OT
NUTATeNbHON CpeaAnl NPH NMOMOINH UEHTPHOYTHMPOBAHHUA MJIH OTCTaHM-
BaHMUA B XoJoAMNsHMKe B TeueHHe 2— 8 cyr. Hajocanounyio xug-
KOCTh CAMBAOT, a OCAROK pPa3baBiasaloT B 2 pasa AMUCTHIJIHPOBAHHOMN
Bojoii. BojopocaeBriit KopM [06aBASAIOT B KYJABTYPY NepHonadHMit 3
pacyera 0,5 Ma cycnenaun (600—1000 mar Ki./Mi) Ha 1 71 BoABI.
KpomMe xn0pesiinl B KauecTBe KOPMA MOMKHO HCIIONb30BATh KYJALTYPY

CIIeHeeCcMYC.
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TIPUJIOKEHHE B
(uEdOpManHOHHOE)

XapaKTepHCTHKA BOXOPOCHEBEIX Tecr-06BeKxToR!

E. 1. Xapaxrepuctrka Tecr-00rexta Scenedesmus quadricauda (Turp.)
reb.

CHcTeMaTHYeCKOE NONOXKEHHE:

Oraen . ¢« . .. .eeeees .o Chlorophyta

Knace . .« . ¢ ¢ e v e oo o+« Euchlorophyceae

TopAfioK . . . « ¢ ¢ + ¢ « o « « « « » Clorococcales

CeMe#icTBO . . + . ¢« « ¢ ¢ s+ o « « « Scenedesmaceae

IloncemeficTBO « « « o v o ¢ ¢ + ¢« « o« Scenedesmoldeae

PoA « . v vt vt et e v e e . ScenedesmusMayen

Baa . . . . . . e v e e e e o Scened quadricauda (Turp.)
Bred.

MecrooGuranue. S. quadricauda — IIMPOKO pacnpoCTPaAHEHHbIH)
B NPecHBIX NOBEPXHOCTHHIX BOJaX BUA 3eJleHBIX BogopocJeif. Berpe-
YaeTcH INIABHBIM 06pAa3oM B NJIAHKTHOHE.

Mopdoaorusa, 6uonorus. IlanHslit BUA 0THOCHTCA K LeHOGHANL-
HbIM opranuamaM. Ilemobun — opraBnaMsl, uMeOUIHe BUA MJIOC-
KMX NJIACTHHOK U cocroaiuque u3 2, 4, pexe 8 u 16 xnerok. Kierkn
YAJIMHEHHO-0BaJlbHbIe, C 3aKPYIVIeHHMMHU KoHLaMH. KpaeBhbie KJIeTKH
MMeIOT ABa OTOTHYTHIX Hapy»Ky pora. OGosouka rnaakasn. Pasmepm
Kaetok 7—43 x 2,6—16 mxm. PasMHOXKaeTcA aBTOCIOpaMH. ABTO-
CHOpPHI B MATEePUHCKOM 060J104Ke pacnojararaloTca Ny4KoM, nocjie
ocBo6OXKIeHHUA pasBopauMBalOTcA B Buje miactHaKU. MHoraa (oco-
6eHHO B yCJIOBMAX KYJABLTYDPHI) BMeCTO lleHoGueB o6pasylorca oT-
AeJbHble KJIeTKH.

! Nana no PN 118-02-90.
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E.2. Xapaxrepucruxa recr-oonexra Chlorella vulgaris Beijer

CucreMaTHUECKOE HOJOMOHME:

OTA@A . . « + ¢ v s o v s s « o s o « Chlorophyta

Knace .« .. ¢ ¢ s cw o s v o0+ Euchlorophyceae
TIOPAAOK . . « ¢« « v+ « o s+ + « « « « » Chlorococcales
CeMeMOTBO . « « o « o o o s « o « » « Chlorellaceae
TIopcoMeNcTBO + « o« o « o « + » + « « » Chlorelloideae

POA . s vt v e s 0o e oo Chlorella Beljer

BHA . ¢ + s ¢ e e a o s o s o s s« Chlorellavuigaris Beijer

(B nansuelimem xnopenna)

MectoobuTanue. Ch. vulgaris — IIAPOKO pacHpOCTPAHEHHBIN BHA
3eJIeHBIX Bojopocieil, o6uTalOmMMX B pPasJMYHBIX GHOTONAX MpecHOo-
BOJHBIX 3KOCHCTEM.

Mopdoaoras, 6ucaorns. Xiopesana OTHOCHTCA K O HOKJIeTOY-
HeIM BopopocnaMm. Kiaerku maposuaHsie, ¢ Tonkoli obonouxoit, Ges
canan. XpoMatodop uamesunnll, ¢ mupeHonaoM. PaamBoxxaerca
aBTOCNIOpaMH, KoToprie o6pasyiorca no 4—8, pexxe mo 16mTyK, 1
0cBO6OKAAIOTCA Yepe3 pas3phiB B MATepHHCKOH obosouke. [{namerp
raetox 4,2—10,5 mxM.
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NPHJIOMKEHUE X
(cupasouHoe)

Conepxanue KyasTypsl BONOpOCHeit
B 1a60paTOPHLIX YCAOBHAX

Hcxonusiit MmaTepuan ans nabopaTopHoil KYJIbTYpEl Bofopochaei
moxxHo noayuuts B FXW. KyasTypsl cuenesecMyca 1 XJ1opesiibl mme-
IOTCA B HAYYHO-HCCJIOROBATEBCKHX JIaGOPATOPHAX PAfA YUpeXIeHuH:
OBII Kapeasckoro ¢pununana AH Poccun, FocyaapcTBeHRABIX YHHBED-
curetoB Mockssi, CaBkT-Iletep6ypra u ap.

Bonopocny BRIpAIMMBAIOT Ha MCKYCCTBEHHON MHTATeABHOMR cpeie
Ycnenckoro N 1 (Ta6nuna 3 .1)

Ta6auna 3.1 — Cocras uxrareasuoi cpeans

PeaxkTnpn Conepxanue, r/a
B Cpeae AnA B pacTBOpax coneit
KYALTHBHPOBAHHA ANA GHOTECTHPOBAHKA

KNOs 0,025 50,0

MgSO04- TH2O 0,028 50,0

KH2POy 0,026 50,0

K2COs 0,0345 69,0
Ca(NO3)3 0,100 200,0

Pacrsop muxp TOR 06 1mn

CoeanHeUHO . o « + « 4 & HsBOz MnClg- 4He0 ZnSO04 TH3O MoOs NH(VOs
Kouunentpanus, r/a . . 2,86 1,81 0,222 0,017 0,023

PacTBop MMKDPO3/IeMEHTOB BHOCAT B CpeAy NOCJe CTePHAN3ALMH,
nepejf 1oceBoM.

IInrareapnyio cpesly ANA KyJTbTHBMPOBAHHA BOJOPOC/IEil NOTOBAT
TAK Ke, KaK NPH NOArMOTOBKe KOpMa 1A Radumii (npuaoxenue B).

Jna 6uoTecTHpOBAHHA rOTOBAT OTAeAbHO Mo 100 M pacTBOpa
rasxgoit conn (cMm. rabauny MK.1)

KenaresbHo nurTaTeABHYIO Cpey, PACTEODPH OTAENLHKIX cojeit H
MHMKDPO3/IeMEHTOB CTePHUIHIOBATh B ABTOKJIABE B TeveHue 45—60 mun
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npn xasneauyu 1,018- 10° Ma (1 atv.). Koa6s! ans KyasTHBMPOBAHHA
BOAOPOOJleﬁ TAKXe JeJlaTeJIhbHO CTePHJIN30BaTh CYXHM NIAPOM B Tede-
aue 1 4 npu 180 °C.

KyasTypy Bojopocineil BHOCAT ANA moceBa B CTOKJIAHHYIO Koaby ¢
nuMTaTeJbHO! cpefoii B KosnuyecTRe, AAIOIeM CBeTJO-3eJleéHOe OKpa-
mueaHye. Konby 3akpriBaloT cCTepHIbHOI BaTHO-MApPJeBOf NpobKoi
M KOJNAa4YKOM K3 NepraMeHTHoOH GyMaru.

Bogopocas KyAbTHEHPYIOT IPH KPYTrJIOCYTOYHOM OCBEII€HNM JIaM-
NaMH JHEBHOTO CBeTA, pacCMeleHHEIMH Ha paccTosienu 80-—40 cMm or
TNIOBREPXHOCTH KYJAbTYPHI, ocBemeHnrocTs 2000—3000 nk. Boxopocan
MOJYXHO BHIPAII[MBATH Ha OKHE IIPH €CTECTBEHHOM OCBEIleHHH, 3allli-
Was OT DPAMEIX cojHeuHbIx Jyuell. KyasTypy Bogopocaeit nepuonn-
YecKM NepeMeIHBAIOT, BCTPAXHBaa 1—2 pasa B cyTKH. OnTUMabHAA
TeMIeparypa AJisA BHpamuBauna sogopocaeit 18—20 °C.
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NPAJIOKEHME H
(o6si3aTennrHOE)

dopma 3annCH pe3yaAbTaTOB 6HOTECTHPOBAHHA IIPHPOXHOMN BOTHI
Ha BOXOPOCAAX

Tabanna H.1 — Peayasrars GHOTECTEPOBANKS NPEPOAMOE BOAM M2 BOXOPOCARX

‘lucresmocts Kosdpdbunuenr npupocra
Bownuﬁ Bpens BoRopocredl, vucnenn:c-ru BO, l:: ocnel
N iy or Havana | THIC. Ki./mMa A0P Onenka
nyRet, Cepus |6nortecTrpo- TOKCHYHOCTR
npobu cTROp, —— TlosToprocTs | IloBTOpROCTE c Kpurepuit
AaTa e ' peanee AOCTOBEP- BOAK
ot6opa yr apudmeTH- BocTH
1 2 1 2 HecKoe Criiozenta
1 2 3 4 5 6 7 8 9 10 11

Ipuneuvanne: 1. B Havane 6MOTECTHPOBARNAS ¥ Ha CeALMEIE CYTKH 1O IlepeceBa nogcuumum HCXOANYIO YHCIeH-
Hocth ineTok.2. B rpade ,Onerka TOKCHYHOCTH BOAL” DRIIYT: ,

KasuBaer (56 OKa3niBaeT)
OCTpoe MM XPOHHYeCKOe TOKCHYecKoe aelicTBHe™.
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Vo1

TNIPUJIOXKEHME K
(o6asaTennHoE)

DopmMa 3aMHCH PE3YNHTATOBR GHOTECTUPOBAHUA NPAPOTHON BOXBI
HA BOAOPOCJAX C HCIOAB3OBaHHeM A—Z—-Ph-tecra

TaGanua K.1 — Jaunuie 6ROTeCTEPOBAKNS NPHPOXHOR BOAM HA LOAOPOCARX ¢ mcnoasdosanme A-Z-Ph-recra

Boanwfi KornenTpanusa xucnaopoaa, Mr/a
N ofbekKT, 0.
UMH nyHKT, cepu" ol.l oe.l O!‘-l (]
¢TBOp,AaTA HosTopuocts | Cpep. | TIORTOPHOCTE | Gpep. | IIOBTOPHOCTE | Cpeg- IosTopBOCT: | Cpep-
or6opa 1 2 Hee 1 2 Hee 1 2 Hee 1 2 Hee
1 2 4 L) 6 7 8 9 10 11 12 13 14 15

INpumeuanne: Yenosunle ofospauennsn cM. 0. 7.2.5.

TaGauna K.2 — PeayastaTei GHoTecTHPOBANEA NPHPORHOH BOABL HA BOAOPOCARX ¢ HCNOAM3IOBAENEM A-Z-Ph-rects

N Boanuit obbexT, Ocs - O, @ A Onenxa
npo6s] MyHKT, cn::. nata |Cepua wr/n Os AVD % mr/n Og nr/n Og /0 'roxi;::‘:ocu
1 2 3 4 5 ] 7 8 9

IIpnmevanusn: 1. Vcrosase o6oanavenna cm. n. 7.2.5. 2. B rpade ,OneHka TOKCHYBOCT BOAL " NHIMYT: ,,Oxaani-
BaeT (Be OKasnIBaeT) OCTPOe TOKCHYECKoe felicTBHE”.
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P 52.24—94
TIPHJIOXKEHHE J1
(nadopManmoHHoOe)
XapaKTepHCTHKA TecT-00beKTa HHQY3OpHH

Paramecium caudatum

CucremMaTH9ecKoe NONOXKEHME:

THD ¢ ¢ v ¢ o o s s ¢« o o s o « « » » Ciliophora

TIOATHT + + + ¢ « ¢« ¢« o ¢« o o o s « « » Clliata

Knacd . . ¢ o ¢« ¢ o s o s o o s s+ o Oligohymenophora

OTPAA . ¢ ¢« ¢ ¢ e ¢« « o o o « o« « « «» Hymenostomatida

TopoTpsiAt « « « ¢« o v ¢ ¢ s ¢ « ¢« « « «» Peniculina

POA .+ ¢ ¢« ¢ v ¢ « s ¢« s o o a s « s o+ Paramecium

BHA . ¢ ¢« ¢ « s o ¢ ¢ o o s oo s o Parameclumcaudatum Ehrenbery.,

1838 (B panvHelimem napanennn)

Mecroo6uranme. P, caudatum — cBOGORHOXKMBYIAA MUPOKO
pacnpocTpaHeHHas pecHM4Has HHy3opua. IlpegnounTaer a-mesoca-
npobHele ycJaoBHA, 61n3KHe K HeilirpansHomy sHavenuna pH=6,5...7,5,
TeMIepaTypHbIi onTHMYM B npegenax 24 —28 °C. O6uTaeT B npecHLIX
BOJOEMAX.

Mopdonorus, 6uoaorus. Ilapamenun — naubosee ca0KHO opra-
HU3OBaHHBIe MpocTeillne, O4eHb YYBCTBUTEIbHAIe K H3MEHEHHIO XH-
MHYeCKOro cocTaBa cpejnl. IlapaMenuu, npeacrapnsioniye coboii
ORHOKJIeTOYHBbI® OPrAHM3MbI, HMEIOT CUrapoo6pasHoe WM BepPeTeHO-
o6pa3Ho BRITAHYTOE B NONEpPeYHOM CeYeHMH OKpyrJoe Tejo. Knetka
napaMenyii COePIKUT JBa THNA AJEP: BereTATUBHOE H NeHEePATHBHOS.
PasmHoskaloTca napaMen Uy Au60 NonepeyHsIM AeJleHHEM KJIETOK
(6ecnonioe pasaMHosKeHue), NU6GO NONOBLIM MyTEeM, HOCALMM XapaKTep
Koublorauun. Knerku gensarca 1—2 pasa B cyrku. Ilepucrom pacno-
JIo3KeH KOCO OT mepejHero KOHUA TejJa K Bectubyaymy. Iyascupyio-
IMUX BaKyoJieii GoJbileil YacTbIO JBe CO 3BE3AUATO PACNIOJIOKEHHBIMHU
NPHBOAALUIMMH KaHanaMu. PecHMuHbIi noKpos rycroii, papHOMep-
HbIH, c3aau uyTh YRAMHeHHBIA. [{niuHa Tena 180—800 mxmM 8, 18].
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P 52.24—94

NIPUJIOMKEHHE M
(cnpaBouHoOe)

Conep:xrxanne KynasTYpH! Iapamemn i
B Ja6opaTOPHEIX YCIOBHAX

Ilonygenue HCXOAHOr0 MATEPHANA AJA KYJALTYPHI NapamMelmii.
IoxyunTs HCXORHBI MaTepHas IUIA KYyJAbTYpPhl NapaMenyii MOXKHO B
MHCTHTYTAX M YUPeXXJeHUAX, 3AHUMAIIINXCA GHOTeCTUpPOBAHUEM C
ycnonb3oBanHeM napamennit (8 ToM uucie B FXH). O6n1uno aTOT BHA
BCTPEYAETCA B MECTHbIX BOJOEMAX, IOBTOMY MOXXHO CAMOCTOATEJbHO
BHIDACTHTH KYALTYPY MapaMeluii.

BriaeasioT napaMenuu U3 NpMPORHBEIX BOA METONOM KOHUEHTPH-
porauusa [1]. dns aroro u3 pogoema oréHpaloT npoby soasl o&beMoM &
a. 3aTeM nyreM ee GUABTPALINK Yepe3 MeMGPAHHLINA GHABLTP C pa3Me-
poM nop 3—5 MKM noay4aloT KOHUEHTPHPOBAHHYIO Npoby o6reMoM
40 ma. ITosyuyeHHbIl KOHIEHTPAT NPO6GHI CAMBAIOT B CTAKAH. 3aTeM
0COJI0K ¢ QUIBTPA CMBIBAIOT MOJYYEHHBIM KOHIEHTPATOM B YalIKM
ITlerpu. Bricora cioa Boasl B yamke coctaBaser 0,5-—0,8 cm. B
yawmxu Iletpu pobasasior KOPM — CyXHe MeKapcKue JPOMKIKH (oaun-
ABa Kycouka padmepoM 1 mm”). IlonyueHnsble npoGsl OCTABAAIOT Ha
1-—8 cyr. YacTo yiKe yepes CyTKH HRUHHARETCA MACCOBOE Pa3BHTHE
Pa3HBIX BHJOB MHKPO3OOIJIAHKTOHA. B na6opaTopuu cneuydaaucT on-
penensaeT Hy)KHBIH BUA MHQY3OPHII NOJ MUKPOCKONOM. 3apaHee Nnoj-
rotopJieHHble YamKky IleTpH HATIONHAIOT AeXIOPMPOBAHHOK BOAONPO-
BOJHO BOZOit M B HUX NEPeHOCAT MH(GY30PHii ¢ MOMOLbIO KaNWLIAP-
Ho# nuneTkd. Takyio NUIETKY MCIIOAB3YIOT B AajIbHeHIIeM [IPH nepe-
cagxe nHpysopuit. HavansHasa mJIoTHOCTS pasmelenua —5—10 oco-
Gei1 Ha oany yamiky Ilerpu. B reuenne 1—3 cyr nHpysopuit aganti-
PYIOT K Na60pATOPHLKM YCJIOBHAM H MCHOAB3IYIOT IOJYYEeHHYIO
KYJABTYPY KaK MCXOAHYIO.

Copepxanne KyasTypel, Kopmaeane, Kyastypy nndysopuii Bel-
PaIuBAIOT B KINMaTocTaTe, GoKce WaH B JIOO0OM NOMELeHNH, He COo-
Aep>KameM TOKCHYeCKUX NapoB UM ra3os. ONTHMaIbHAA TeMepaTy-
pa OnA KyJAbTUBHUPOBAHUA M 6uorecTupoBanusa 22+2 °C. [lonoa-
HUTEJILHOTO OCBELeHHA He TpefyeTca, He JONMYCKAeTCA OCBelaTh MH-
¢y30pUH NPAMBIMH COJIHEYHBIMH aydamu. CTeKIAHHYIO NOCYAY AAA
cozep:KaHnA HHGY3OpHil MOIOT BOJONPOBOAHOI Bofoi. Hesnnan uc-
NOJB30BATS JJIA MBITEA CHHTETHYECKHe MOIOLie CPeACTBA M OPraHH-
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P 52.24—94

yecKHe pacTBOpuUTean. B momemennu, rje HaXoANTCA KyJAbTYDa napa-
Menmil, He XpaHAT JleTy4YHe BeHleCTBa H He paGoTalOT C HUMH.

JAna xyasTHBHpoBaHMs MHGY30PHi HCOOABLIYIOT BOAOIIPOBOXHYIO
AeXJIOPHPOBAHHYIO BOAY HJIH NPHPOAHYIO BOAY M3 He3ArpPA3HEHHOro
BopoeMa. Boja nnA KyJILTHUBMPOBAHHUSA JOJIXKHA YAOBJIETBOPATD CIEAYIO-
mum rpebopannam: pH=6,5...7,5, xectkocTs 06man 3—4 MMmone/i,
KOHIEHTPAIMA PACTBOPEHHOIO KHciaoposa He meHee 6,0 Mr/J.

OnTuMaJbHAS NIOTHOCTH KYAbTYPrl 10—20 ocobeit Ha 1 Ma BoABI.
Opaun pa3 B 7T—10 cyT KyasTypy nepecesaloT, 4Tobkl 06eClIeYNTH CTaH-
[apTHBIe YCAOBUA KYJIbTHBHPOBAHMA, NOAAEPKHUBAIOLIHE KYJALTYDY
napamMennit B CTalHOHAPHOI (a3e pocTa.

B xauecTBe KopMa QA napaMenuil HCNIONB3YIOT CYXHe MeKapCKue
apoxcxn. [{na cogepsranua napaMenuii B ognoit yawuke Ilerpu nocry-
TOYHO ORHOro-ABYX KYCOUKOB CYXHX APOXXeil padmepom 1 mMm°.
JposxokeBoOil KOPM JUIAL OMBITOB ¢ HHAUBHAYAJBHBIMH JMHUAMH Napa-
MelMit FOTOBAT cnexyioumumM o6pasom: 0,5 r ceexxknx wim 0,1 r poagymu-
HO-CyXHX Aposkakeit sannBanoT 100 Mn aexysopupoBaHHOH BogOMmpO-
BoAHOMN Boakl. Ilocne HaGyXaHUA APOKIKHU TIIATENHHO NepeMe-
HIXBAIOT, ARIOT OTcTOATheA 30 MuH. [[1a KOopMa HCNIONB3YIOT HajoCA-
HOYHYIO XKHUIAKOCTH, JJIA Yero CHavajNa oGMaKHBaioT MUIETKY B APOXK-
%KeBOM pacTBOp, 3aTeM — B JIYHOYHbI MMKPOAKBADHYM.

TpaHRCNOPTHPOBKA KyasTypsl. KyasTypy napameuuit Tpancnop-
THPYIOT B npobupKax, He JOIYCKAA Meperpesa H MepeoXJIasKAeHUA.
Xpanuts ee 6e3 nepeceBa MOXHO B XOJIOAWJIbBHUKE IPM TeMIepaType
8—10 °C B reuenne 2—38 Hepneas. Ilepnoa aganranuu k saGoparop-
HBIM YCJOBHMAM cocTaBaser 24 4.
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NPRJIOKEHNE H
(o6A3aTesBHOR)

dopMa 3anHCH PEIYALTATOB GHOTECTHPOBAHAA NPHPOXHON BOXEI
Ha mapaMenus

Tabauna H.1 — Jammnue GxoTecTHPOBAHNS NPRPOARON BOMN KA NAPAMEINNEX

y6—¥229d

N Hcxomas HKusite ocobH, 2Ka.
N MUKPO- YUCARHOCTE Bpems axcnoaunum, 9
npo6uij Cepus axsa- » xaxaoft 24 48 12
NOBTOPHOCTH, 28
puyxa 9Ka. TlonToprocTs |Cymma| IloBTOpEOCTS {Cymma| ITOBTOPROCTE |CyMma
1 2 1 2 1 2
2 3 4 5 6 7 8 9 10 11 12 18
1 Komrtpoar 1
K-1 2
1.
Cymma
2 Ommr 1
2
10

Cymma




601

IIpononxenne rabanuxu H. 1

Hcxoanan Meprseue ocobu, aka.
N N 1ncnenno¢;n Bpexs sxcnosunmuu, v
MHUKPO- | B KAXAO
po6sy Cepna aKBa- noBTOp- 24 ‘ 48 72
pPuyMa noctn, | IloevopmocTe ¢ IlonTopHOCTS c IlosTopuocTs
Ma yMMa Cyrna
IK3. 1 2 Y™ l 2 1 2
1 2 3 4 14 16 16 17 18 19 20 21 22
1 Kortpoas 1
K-1 2
10
Cymma
2 Onur 1
2
10
Cymma
Tabauna H.2 — PeayasTaTal GHOTeCTHPOBAKAS UPHPOANOK BONLI HA HAPAMEINAX
Boanui#t Bu>cuna- Canxenne Tloxaaa- Orxnonenue
ob’neKT, Bpema Onesxa
j, ] eMOCTh, % | BRIXKHBae- TeNb noxasarens
OYHKT, Cepua| axcnoan- ° TOKCHYHOCTH
npo6nt cTBOP, AaTE num, 4 ucxoanoro | Mocru, % | pasmuome- | paIMHOMKE-HHA OT BORM
pﬁ, pa ' ancaa KOHTPOAR HRA KoHTpOAn, %
1 2 3 4 5 (-] ( 8 9

Tlpumeuarne. B rpade ,Onenxa TOKCHYHOCTH BO
XPOBHYECKOE TOKCHYecKoe AeficTRHe .

&u" numyT: ,OKxasniBaeT (Be OKA3LIBAET) OCTPOO, NOAOCTPOS,

¥y6—¥%°'28 d
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OPRJIOXKEHHE I

(obs3aTEIBLBOC)

PopMa 3aNHCH Pe3YALTATOB dKCNpecc-6HoTeCTA

OPHPOXHOH BOALI HA MapaMenusix

Tabauna .1 — Jaxusie sxcnupecc-Snorects BA DTAPAMOGRNX

N Hcxonnas Qncs0 BLIXKHBIIAX napaMenuil Nepes
Cepns HosTopHOCTL | YHCAEBHOCTL,
zpobu K3, iv 3y Su
1 2 8 4 5 [ 7
TaGauna I1.2 — PesyasraTsi axcupecc-6uorecta upnpoxnok soxn aa napamenssx
» Boi ‘":_ﬁ Bpens h"“’;:"““’ CaMxenne Onenxa
]
1pobs nysx, cT30p, Cepus axcno:nnnn. HEXORHOTO n;ﬁm:::eu:;:n, 'rom;l:moc'w
aara oT6opa qncaa TP Ax
1 2 3 4 b 6 17

IIpenevanne. Brpape ,Oueska TOKCHYHOCTH BOAM" DRWYT: ,OKa3kiBaeT (He OKASLIEAET) OCTPOE TOKCHUEC-
Koe peficreune”.
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P52.24-—-94
TIPWIOXKEHHUE P
(nudopmManuoEHOE)
XapaKTepHCTHKA TECT-00HeKTa KOJOBPATKH

Brachionus calyciflorus Pallas

CucreMaTHIECKOE NOJOXEHHE:

Tvn . . . .. s s s o0 s e s s s+ s Nemathelmintes

Knaot . . « ¢« s « o « « s ¢« o« » « » Rotatoria ( Rotifera)

OTPAA . ¢« + ¢ ¢+ o o« o s o ¢ + o « s « Ploimidae

CeMeMOTBO . &+ « o ¢ s ¢ + ¢« ¢« s « » « Brachionidae

POA . . ¢« ¢ ¢t ¢« o ¢ e s s s o s s+« Brachlonus

BHA . <« ¢ ¢« o ¢« 2 s ¢ 1 s s s « o o« Brachionuscalycifiorus Pallas, 1766
(e RancHeAimerk — 6paxHOHYC, KONOB-
paTka)

Mecroo6nTanne. B. calyciflorus — nenarudeckuit, LIMPOKoO pac-
npocrpaHeHHsbiit Bua. Berpeuaercsa B pa3snMYHBIX MO TPodUKe U I'MA-
POJIOTHYECKOMY THIY BOoJoOeMaX, B TOM YHcae B coJloHoBathix. Ilpex-
nouuraer menoynyio cpeny (pH=7...9) n ebrpodHnie Boabl. IBPH-
TePMHBI BHA, TEMIIEPATYPHBII ONTUMYM JIeKUT B npegenax 24—28 °C.

Mopdonorus, 6uonorua. KoMoBpaTku Jerko pacnosHaloTcA 0o
cneunGUYECKMM I HMX OpraHaM: KOJIOBPAIATESILHOMY alnapaTty,
MJIM KOPOHe, KaK NPABWJIO, BHINOAHAIONIEMY OJHOBPEeMEHHO GYHKIHMH
ABMOKEHMA W MNTAHMA, M N0 MACTaKCy, WIM [VIOTKe, CoJlepKaliieit BHYT-
PH YeJIIOCTHOI annapar.

XapakTepHoii 4epTOil KOJIOBPATOK ABJAETCA TO, UTO TEJIO UX CO-
CTOMT M3 HeGOJILUIOro, BIIOJIHE OINpee/IeHHOTO M IIOCTOAHHOIO YMcJa
KJIeTOK.

Teno 6paxuonyca COCTOMT M3 roJIOBBI, TYJOBHUIA M HOTH, JIETKO
BTArMBAKOLIEecA BHYTPb. Ty oBHILe MOKPHITO NaHOKPEM, COCTABJIEH-
HBIM 13 6oJiee BRINYKJION cIMHHOH 1 GpIONIHOI IIACTHHOK, CPOCILIHUX-
ca xpasimu. [laHuMps AOBONBLHO MATKHI, TOHKHH, IpO3pauHklit, ruag-
Kuil, co cnuHBl cuapHo B3y Thiil. [lo mepeaHeMy cuMHHOMY Kpaio
YeThipe muna, OPIOMIHOM LIMI MMEeT CPeAUHHYIO BhleMKy. 3anuuii Kpaii
OKpYrablil, 663 MINNOB, ¢ TPEYTrOABLHLIM HJIH NOAKOBOOGPA3HBIM OT-
BepcTHeM A Horu. Jmua nannupsa 180—600, uimpuna 124 —300 mxm.

Bpaxuonyc o6najaeT ManjieaTHLIM THIIOM YOJIOCTHOIO annapaTe H
KoJIoBpau[aTeabHsIM annapatoM runa Euchlanis. Bpaxuonugam npu-
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P 52.24—94

Pucynok P.1 — Paonuunne kateropum canok Brachionus calyciflorus.

4 -~ AMMXTHYOCKAA CANKA C ANNAMM ,Ha CAMKY”, 0 — aNBKTHuYeckas
caMKa ¢ afilaNu ,Ha CANILA”, 6 — MMXTHYOCKAR CANKA C ONJOAOTBOPSHHLIMH
NOKOAIMKMMHCA ANnaMNU.

cyy cnentugUIeckuit cnocob NUTAHHA, CBAIAHHBINA ¢ NPHHLKIOM nJa-
BAaHHA, B Pe3yJibTaTe KOTOPOro NPOMCXOAZUT OcBeTAeHMe cpelnl. [lo-
TpebaeT 6paxHOHYC MHKPOBogopocau H GakrepuomnaskToH. Kpose-
HOCHAA M ABIXATENbHAA CHCTEMB! ¥ KOJIOBPATOK OTCYTCTBYIOT.
BrigeaurensHasa cucreMa npoToRedpuANIbHOrO THna. HepeHasa cuc-
TeMa IMPoCTa — COCTOMT H3 OXHOIO HAATJIOTOYHOIO FAHIJINA K OTXO4A-
IIAX OT Hero HepBOB.

Bpaxuonyce! passebHonoasi. CaMighl KapJIHMKOBEIE C PeAYIMPOBaH-
HOI MHIIeBapHTeNBHON ¥ Bl aeauTeNbHOM cucTeMamu. Ilocse oo go-
TBOPeHUA caMOK caMIibl norudaior. Jlna 6paXOHKHA XapaKTepHa rere-
POTOHMSA: YepeJOBAHHE ABYIIONOro H 04HOTNOJIOr0 pasMHokeHnd. IIpo-
ecc pa3MHOXEHHMSA OCYLeCcTBJAAETCA CAMKAMY ABYX KaTeropuii
(aAMUKTHYeCKMMH M MHUKTH4YecKHMMH). B cioxHoM npouecce paamMHo-
KeHHA KOJOBPATOK GOPMHMPYIOTCA TPH OCHOBHBIX THIA AHI: MHUKTH-
YeCcKHe HeoNJOROTBOPeHHble ,Ha caMua”, MUKTHYeCKHe ONJIOROTBO-
peHEHble ([TOKOAUIHECA MM JIaTEHTHBIE) M AMUKTHYECKHE ,,HAa CAMOK”
(pucysok P.1). Hanmyiie Toro vy MHOTO THNA AMLL, Y CAMOK ABJAETCA
KPHUTEPHEM AIdA CYXKIeHUSA 0 COCTOAHUHM KyabTyphl. IIpu xopomiem co-
CTOSHMH KYJbTYPhI TpeobaagaloT CAMKH ¢ aMHKTHYECKHMH AfinaMH.

IlpomomxuTeNBHOCTs XKHU3HHM CAMOK COCTABJAAET B cpeaHeM 6—8,
makcHMyM 19 cyr. CaMKH OTKIAZBIBAIOT Al e)keqHeBHo. fitna npu-
KPpenJasloTCA K OCHOBAHHIO HOI'M CAMKH ¢ IToMoibio ctebenbka, obpa-
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3yeMOro CAM3HMCThLIMH BhlfeIeHHAMH Xenes (cM. pucyHok P.1). Paas-
BUTHe 3apOABINIA JJINTCA A0JbIIe, YeM dopMupoBarie Aiiua, IO3TOMY
AUL Y CAMOK MoXeT GRITh ogHOBpeMeHHo 2—3 u 6onee. IMOpHOHANL-
HOe pa3BuTHe 3apoAsima AAHTCA 8 —18 4. BoAbMHUHCTBO KOJIOBPATOK
AOCTHTAET II0JIOBO3PEJIOCTH M OTHJIABIBAET AiIa NPHOININTeILHO Yeped
CYTKHM nocse BbIxoAa H3 situa [9).
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NPUJIOKEHME C
(cripaBouHoOe)

Conepikanne KyJabTypHI KOJOBPATOK
B Ja6OpaTOPHBIX YCAOBHAX

Ilonyuenne MCXOQHOrO MATEPHAJNA AAA KYJIBTYPhI KOJOBPATOK.
IosryunTs MCXOAHBIA MaTepNan N KYJALTYPH! KOJOBPATOK MOMKHO B
MHCTHUTYTaX H YUpPeXAeHHAX, SaHMMAaKIMXCA 6HOTeCTUPOBaHKEM C
HCNONB30BaHHEM KOJIOBPATOK (B ToM uuchae 8 FXH).

MoOKHO caMOCTOATEbHO MONYYHTh KyJIbTYPY KOJOBPATOK, Bblie-
JAA UX aubo M3 300NMJaHKTOHA €CTeCTBeHHBIX BOJOEMOB, B KOTOPBIX
OGHapY>KeH HY>KHBIN BHJ, :1N00 M3 NOKOAIMXCA AL, KOJOBPATOK, CO-
OpaHHBIX B BOflOEMe.

Jna noay4eHus KyJAbTYphl KOJIOBPATOK M3 300MJaHKTOHA BOJO-
eMOB oTOHpaloT npoby Boaw oobemom 0,5—1,0 i, noﬁaa.nmo'l&qe'rupe-
NATH KYCOYKOB CYXHX NEKapCKHUX Aposkikeil (pasamepom 1 Mm°). Yepes
5—6 cyTr npoucxoAHT MACCOBOE Pa3BMTHE Pa3/JMYHBIX NpeACTaBHTe-
Jleil 300MJaHKTOHA. 3aTeM N0 MHKDPOCKOIIOM CIIeLMaJIMCT onpeaesd-
eT HyKHBbI Buj. KanuianapHoil nuneTkoil oTJaBJIMBAIOT HECKOJIBKO
caMoX 6paxMOHYCa C NapTeHOreHeTHYeCKHMH AlinamMu (cM. picy-
Hok P.1) n paccaxuBaloT MX B MHKPOaKBapHyMsl Wiau yawiky Ierpn,
Robasaas kopMm. KopMm (cycneHauo NPpoTOKOKKOBLIX BOAOpOCIei) fo-
6aBAAIOT JO TeX Iop, [TOKA cpelia He NpHobpeTeT CBET/IO-3€JIEHYIO OK-
packy. MoXHO KOPMHTh KOJIOBDPATOK APOIKAMH! OAHH-ABA KyCO4Ka
CYXMX IeKapcKHX JpoXxKiKeii pasamMepoM 1 MM ° fobGaBisioT B cpeay.

TIpyu HaMUYUK NOKOAUIMXCA ANL Y KOJOBPATOK MOYKHO IOJYYUTH
KYJbTYPY KOJOBPATOK M HenpepbIBHO KYJbTHUBHPOBaATH HX B JabGopa-
TOPHMM B TeyeHHe HECKOJBKHX JieT. Mo)XXHO cOXPAHATH MOKOALHECH
ALA 1 No Mepe HeOGXOAMMOCTH IOJNYYATh H3 HHX KYJBbTYPY KOJIOBpa-
ToK. J{na nonydyeHns sereTnpyiomeii KyJsTypbl KOJIOBPATOK H3 MTIOKO-
AUBXCA AU, DOCNeXHNEe IOMEIalOT B MUKPOEMKOCTH BMECTUMOCTHIO
2—5 ma, 3aaHBRIOT HeOONBIIMM KOJMYECTBOM AeXJOPHPOBAHHOMN BO-
AOHOPOBOAHO BOALI ¥ NOMEIAIOT MIOA AaMIbl fHeBHoro ceeta JIJ{11-40
MJIN JIaMIIbI HaxkaauBaHuA. JacTo yxke yepes CYyTKM HauMHaeTCA Bbl-
KJIeB KOJIOBPATOK U3 Nokoamuxca Aul. Ilocse BHIKJIEBa KOJOBPATOK
RO6GABIAIOT KOPM H NOLAEP:KUBAIOT KYAbLTYPY KAK OMMCAHO Jasee.

Cogepxanne KyJIbTyphl KOJIOBPATOK, Kopmaenue. O6uue Tpebo-
BaHHA K COAePKAHHIO KYJAbTYPbl 8HAJIOrHYHbI TAKOBBIM JJ1A COREpIKa-
HHA KYJAbTypbl HHDY30PHIL.
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Copep:kaT KYJABTYPY B CTeKAAHHBIX eMKOCTAX BMECTHMOCTHIO
0,2—0,5 .

OnTuManbHasA NAOTHOCTh KyasTypht 10—20 3ka. Ha 1 nn Bogsl.
Paa B 10—14 cyr xyasTypy nepecesaior, 4Tobnl obecrieyuTs cTaH-
HapTHbIe YCMOBHA KYJbTHMBHNPOBAHNA, NOAAEPKUBAIONIHUE KYILTYPY
KOJIOBPATOK B CTALHOHADHOH ¢a3e pocta. ONTHMAIBLHSIMU YCIAOBHA-
MH coAiepsKaHuA ABAAIOTCA TeMuepaTypa 22+ 2 °C, pH=6,5...7,5, ecre-
CTBeHHoe ocBellleHHe 6e3 NPAMOro coMHeYHOro CBETA.

KopM — oxHORJIETOUHBIE NPOTOKOKKOBEIE MHKPOBOAOPOCIH (XJ10-
peJula MM ClieHefecMyc), KOTOpbleé MOKHO GOJYYHTh CIIOcOGOM, OnH-
CaHHBIM B npuaoxennn B. KopMnenrne nposogar uepes 2—38 cyr, no-
6aBnAA B HeGONBIIOM KONNYecTBe KOHUEGHTPUPOBAHHYIO KYJIBTYPY
Bogopoceit. IIo Mepe 3anosHeRust eMKOCTH 1/4 4acTh KYJABTYPEI KO-
JIOBPATOK MEePeJIMBAIOT B HOBYIO €MKOCTh ¥ NIPOAO/KAIOT KYAbTUBKPO-
BaHue. [Ipu oTCYTCTBHH MHUKPOBOZOPOC/IEH KOJOBPATOK MOXKHO NOJA-
KAPMINBATb NEKAPCKHMIY IPOXOKAMH — ONMH-ZBA KYCOMKA CYXHX
Apoxkskeit paamepom 1 mm” Ha 50 Ma cpeart. OaHaKO NPU NpUMEHEHUH
ADPOXKXKeil creqyer yaine mepeceBaTh KyabTypy (uepea 5 cyrt), no-
CKOJIBKY KYJbTYpa KOJIOBPATOK O4YeHb GBICTPO 3apaskaeTcs BCeleHlA-
MH — npocteitmumu. KyasTypy KosloBpaToK TpaHCHOPTHPYIOT B NpO-
6MpKax, He JOMYCKaA Neperpesa u nepeoxjaxieHua. XpaHurs ee 6ea
nepecesa MOYXHO B XOJOAWJIbHKKe npH TeMnepatype 8—10 °C B Teve-
Hie 2—38 Henens. Ilepuoa aganTammu K 1a60paTOPHBIM YCJAOBMAM 3 cyT
u Bosee.

Ana yno6cTea XpaHeHHA M GBICTPOro NOJNYYEHHA KYJALTYPHI ANA
9KCIePHMEHTOB 3aroTABAMBAIOT NMOKoAIHecA Alna KonospaTok. Ioc-
Jeanune nu6o cobupaioT B BojoeMax (MeJKHX NpyKax, Jdyxax), Aubo
nosyvyaor B JaGopaTropuu no caeayiowemy cnocoby [2]: kosospaTok
OGMJILHO KOPMAT BOAOPOCeBoil nacToit B reuenye 3—35 cyT, 3aTeM KOpM-
JIeHHe NpPeKpalaT, CPeAy C KOJIOBPaTKAMH OTHEXXHBAIOT Yepe3 CHTO
(raa Nt 76) u nepeHOCAT KOJIOBPATOK B YHCTYIO BORY. Crycra 83—4 cyr
NPOMCXOAHNT MACCOBEIH c6POC NOKOAMMXCA AUIL, KOTOPhie BHICYILINBA-
10T M XPAaHAT B GyMaskHbIX IaKeTax B XOJOAMJIbHHUKE,
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IPAJIOKEHHE T
(obaszarenpuOE)

91t

dopma 3aNHECH Pe3yILTATOB GHOTECTHPOBAHHSA NPHPOXHOR BOXLI
Ha KOJOBPATKaX

Tabamna T.1 — Jaxnuie GROTLCTHPORANNS HA KOXOEPATRAX

" N JKnsuie ocobu, axa. [ Monosas, axa.
Cepus | mosTop- Bpexs axcno3nnem, 4
apoSu HOCTH
24 48 72 26 24 48 72 96
1 2 3 - 4 5 8 7 8 9 10 11
Ta6auna T.2 — PesyasTaTii GHOTECTHPOERARRN NPMPORHOK BO/M K KOXOEDATKAX
N Bonn:;mu buext, Cayxenne Orxaonenne Ouenxa
’ Cepus BHIKHBAEMOCTM, DAONOBHTOCTR TOKCUUBOOTH
npobu Mecto o16opa,
JaTa oT6opa % xouTpoas oT KonTpons, % RON
1 2 3 4 5 6

Ilpuneuanue. B rpade ,Onenka TokcHuRoCTH BoAHW" DRWYT: ,OKasn psoeT (He OK8ILIBAEST) OCTPOE, TOROCTPOS,
XPOBKYECKOR TOKCHYECKoe NeiicTsne”.

¥6—¥2'29d
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NPAIOXKEHHUE ¥
(o6azaTesnpHOE)

PdopMa 3aNHCH Pe3yALTATOB IKCIpecCc-6HOTeCTd HA KOMOBPATHAX

Tabanua ¥.1 — Jamnue axcnpecc-6HOTECTa N KOAOBPRTHER

n o netow whosoropoeneh | fasano | Kowen
N N A AP ueio ouLlTa onMTa
Cepnsa | nostop- kanep Topsiena KOJIOBPATOK B
upodul Boctm | C o8 B mauane B Konne MHKPOAKBAPHYMe
9 |MHE| W |MnE
onLITa onuTa
1 2 3 4 5 8 7 8 9 10 | 11
Tabanua ¥.2 — PeayanTaThi 3KCnpecc-6M0TeCTa IPRPOANOIE BOAM K2 XOROEPATKAX
N Boanuwfl o6nexT, CxopocTs OTKNOHEHHE CKOPOCTH Onenxa
OyHKT, RaTa Cepus ocReTICHUS cpeanl, ocBeTNCHUA CpeAl TOKCHYHOCTH
gpols
ot6opa MK /(a3 - Mu#) OT OKHTpOAR, % BOMIM
1 2 3 4 5 6

Mpumeussne. B Tc%o »OllenKa TOKCHYHOCTH BOAN”™ NHILYT: ,Oka3nBaeT (He OKAJLIBRET) OCTPOE TOKCHHECKOS
ne ne”

¥6—¥2°29 d
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TIPHJIOXKEHNE @
{(undopManoHROE)

XapakTepHCTHKA PHO6 Kak Tecr-o6nexTon!

®.1. Xapakrepuctuka Poecilia reticulata

CucTeMATHYECKOC NOJONERMe:

THO .+« s s « ¢ o o oo s s 04«04 o« Chordata

Knrace . . . ¢ v ov o0 s o oo oo DPlaces

OTPAA + . v ¢« v s 4 ¢« ¢« o s « s « « « Cyprinodontiformes
CemelicTBO . . . ¢ v ¢ v ¢ ¢« v+« .+ « Poecilidae

PoaA ¢ v v v v o v ane o « v s o » Poecilis

Bupg ..... s o+ s s s s s s s o s « Poecilia reticulata Peters

(» hanvrelinies rynnu)

MecroobuTanue, I'yrmy — ofuH na pacnpocTpaHeHHBIX BHAOB aKBa-
PHYMHBIX pb16. B ipupose oHy 06HTAIOT B TPONMUYECKHX BOAOEMAX, TAe UI-
PAIOT BASKHYIO 2KOJIOI'MHECKYI0 POJib, YHHUTOKAA MOCKHTOB ¥ KOMApOB.

Mopdoaorus, 'ynon — menkue prIGH ¢ APKO BHIpaYKEHHLIM NO-
JOBRIM JuMoppuaMoM. Camusr AiuHON 83-—4 cM 0OKIYHO MeJibYe
CaMOK M OKpameHk! B 6oJjlee spKue 11BeTa. B ux okpacke npeobnanaior
CepOBATO-KOPHUYHEBbIe TOHA C OYeHb APKMMH'KPACHBIMH, I'OJIyObIMH,
3eJICHBIMM, YEPHLIMHM BKPAIUICHUAMM M TOUKOMH. JAocTHraior 6 cM
B JUINHY, OOBIYHO XKeJITOBATO-3eJIeHbIe.

@, 2. Xapaxrepnctuka Brachydanio rerio

CHCTEeMATHIECKO0S NONOKeHHe:

THB . ¢« s ¢ ¢ « v ¢ s ¢ s 2 s » &« « «» Chordata

Knace .+ . v v v b v v vt e v e e e Pisces

Omwpaa . .. .. ... C e r e s e s Cyriniformes

CoMeHCTBO . + + v 2 o ¢ o« « « o » » Cyprinidae

PoA . . ¢t v v v s v e s s a s s+« Brachydanto

BMA . ¢« ¢« ¢ ¢ v ¢ ¢« e oo o o o o« Brachydaniorerio(Hamilton-Buchanan)

(» nanvneitinem fanno)

b NRana no PJX 118-02-90.
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Mecroo6uranne. JlaHHo — HIHPOKO pacnpocTpaHeHHAA AKBAPH-
ymHas puiba. B npupone ona o6HTaeT B MeJIeHHO TeKYIIHX BOJoOeMaxX
IOro-Boctounoi Asuu.

Mopdonorusa, 6uoxorua. Bapociarie ocoby A0CTHralOT B AJIHHY
4—5 cM. Tesro nMeeT UHMIKHAPHYECKYIO popMy, cepebpucroe, ¢
COMbIO—@BATHIO TEeMHO-CHHMMH NOPH3OHTANBHRIMM NoJOCaAMH. ITH
noJoCH HAYT K XBOCTOBOMY M AHANBHOMY ILIaBHMKAM, CiiHHa OJIMBKOBO-
senenas.

JaHno HCKIIOYMTENBHO NOABMIKHEI, BOAYT CTalHBI 06pas KusHu.
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NPUJOKEHUE X
(cnpaBovHoe)

Conep:xanue psi6 B 1a60paTOPHEIX YCAOBHAX

Tynnu, [[na coaep:aHus rynny Ucnois3yioT TepMocTaTUpyemMsie
aKBapHyMbl, obecrneynBaloliHe MJIOTHOCTh PasdMellleHUA TecT-00bex-
TOB M3 pacuyera 1—2 11 BoAb! Ha 1 3K3., A1 npouasoguTeaet — 4 A na
1 ak3. AKBapHyM pPa3MeIalOT B IOMEIIEeHHH, He COAEP/KALEeM TOKCH-
YeCKHUX MAapoB MJM ra3oB, M 3aNOJHAIOT BOAOIPOBOAHOI Boxol, apex-
BapUTEJbHO OTCTONHHOII B Tedenue 3 cyr. Boxa ans cogepaHun
rynnu JoJ’XHa OTBeYaTh CAeAYIOLIUM TPeGOBaHHAM: KeCTKOCTh 2,8 —
4,0 mmoas/n, pH=7,0...8,0, temnepatrypa 24—27 °C. Boay B axBa-
PHYMaX a3pHPYIOT € NOMOILbI0O MHKPOKOMIIpeccopa. ExxeHenenbro
1/5 o6bemMa BoABI B aAKBADHYMe MEHAIOT Ha CBEXKYIO, TeMIlepaTypa Ko-
TOpOt He ZOJXKHA OTJMYATHECA OT TeMIEPATYpPbl BOALI B aKBApHYMe.
IlepBoHauanbLHBI 06beM BOALI B aKBapHyMax NOAAePXKHBAIOT, JOJIH-
BASA AHCTH/UITHPOBAHHYIO BOAY BMecTo HenapHsmeites. Co AHa akBapH-
YMOB peryJjsapHoO yOHPaioT MJI ¢ NOMOLbIO cH(OHA.

Ilepen pasmMelnieEreM psI6 B aKBAPHYMbI CASKAKT MEJIKOJHCTHbIE M
nJaBalolie pacTeENa. AKBapuyMbl OCBELIaIOT APKHUM BEPXHHUM cBe-
TOM He MeHee 8 4 B cyTkH. {714 3TOr0 HCIONBIYIOT 3JIeKTPOJaMIbl Ha-
KAJIMBAHUA MM JIOMUHECIIeHTHbIE JIaAMITbI.

Kopmar pri6 1—2 pasa B cyTkH, npounssogureseit kopmar 3—5
pa3 B CYTKH cyXuM (AadHHHM, IIMKJIONBI) HJIM KHBBIM KOpMOM (MoO-
ThLJIb, TPYOOUHUK, AadHMH, HUKIONEI). JIo BO3MOXKHOCTH ClefyeT Ha-
6erars cyxoro kopma. Hapagy ¢ aTuM KOopMOM A/ PbIG HEOBXOAKMO
JAOMNOJIHKHTeJbHOE IUTAaHUe PacTUTENbHON nuuel (Bogopocaamu, ca-
JIATOM, JIHCTBAMM AKBAPHYMHBIX pacTeHuil u T. 1n1.). Kopm BHOCAT B
TAKOM KOJIMYeCcTBé, YTOOB! Poibbl cheaain ero 6e3 ocTaTka B TeUeHMe
8—5 MHH, TAK KAK ero H3JTHIUKHY NPHBOAAT K YXYALIEHHIO KauecTBa
BOJbI B AKBADHUYMeE.

Jnsa nonydenns mosoAKn oTbupaloT npouspoauTeseil 6e3 npusHa-
KoB 3abosieBaHnii He cTapuie 2 JgeT (MPOAOIMKKTENIBHOCTD KHUIHH
rynnu 3,0—3,5 roaa). CamKy, roToBy0 K BeIMETy, NOMELAIOT B OT-
AeJhHYIO TEPMOCTATHPYEMYIO HEPECTOBYI0O eMKOCTh BMECTHMOCTHIO He
MeHee 4 J1, 3aM0JHeHHYIO BOJONPOBOAKOM BoAoM ¢ TeMnepatypoit
25+1 °C u 6onbuiM KOJHYECTBOM MeJKOJHCTHBIX pacrenmii. I'oros-
HOCTb COAMKH K BbIMETY MaJIbKOB OlpefeAIOT N0 HAMHMYHIO XOpollo
3aMEeTHOrC TeMHOro NATHA Nepel AHWIbHBIM MJaBHHKOM. IIpu aTom
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dopmMa Gpiolka NPpHGAHIKAETCA K NIPAMOYTOJBHOH, 1 OHO cTaHOBMTCA
HAMHOTO IIMpe CIIMHBI.

Hocne okoHuaHMA BhIMeTa CAMOK H30JHMPYIOT, TAK KAK OHU noeja-
JOT IOTOMCTEO.

Manbkn poXAAIOTCA COBepIIeHHO chopPMUPORAHHBIMH. Jlyuuinm
KOPMOM JUIA HUX ABJIAeTcA ,nbUIb”, cocToamas U3 uHdysopuii, Ko-
JOBPATOK, MOJIOAM BeTBHCTOYCHIX PAYKOB ¥ HAYIJIHYCOB HECJHIOHOTHX
paukon. IIpy oTCyTCTBHM ,,IBIIK™ MOJOAL KOPMAT I€PETOPTHIMU CY-
XUMH Xa}HNAMU HIH A100BIM ADYTHM H3MeJIbYeHHRIM CY XM KOPMOM.
Ha 100 pri6 pHocaT He 6osee 1 r xopma. Ilo mepe pocTa puIS B panyoH
BBOASAT HAMEJhYEeHHBIX TPYGOUHHKOB, MOTRUIB, KOPETPY ¥ APYyroi
sxuBoit kopMm. Manrkor B Boapacte 1—2 Hexean kopMAT 10 5 pas B
cyTKH, 6osiee Bapocynix — 2—3 pasa B cyTKH. BHoCHMBIe HOpIIHM KopMa
AOJLKHEI GbITh HeGOJIRIIMIMH M NICEAATHCA PbiGaMiu B TeueHyie 3—5 MuH.

MasbkoB COPTHPYIOT O pa3aMepaM M IOCTENEeHHO IePEeBOAAT U3 He-
PecTOBBIX aKBAPHYMOB B BEIpACTHBle (BHauase BMecTMMOcTbhio 50 1, a
sateM — 200 n1). MauIbKH CTQHOBATCA NOJIOBO3pEIbIMU B 4—6 Mecsnes.

HJamno. Pei6 cogep’kaT B NPOCTOPHMLIX, YAJIHHEHHBIX aKBADHYMAX,
HETryCTO 38CAXKEHHBIX PACTEHUAMH. Axsnpnymu 3aN0JIHAKT OTCTO-
ABwedca B TeueHue 3 CyT BOJAONPOBOAHO BOfOM ¢ TemMnepaTypoh
28+1°CupH=7,7...8,2. Boay B akBapuyMaX a3pHUpyIoT ¢ TOMOHBIO
MUK poKomupeccopoB. OcBellleHKe 06bIYHOE, C €CTECTBEHHON CMeHOoM
AHA 1 Bouu. IInoTHOCTs pasMenieHus He Gonee 30 aka. Ha 70 1 BOAHL.
KopmsaAT B3pocasix gaHno 1—2 pasa B cyTKH KUBBLIM (Gesible yepsH,
MOTBING, fadHHH, BPTEMHUH), a TaK)Xe cyXxuM KopmoMm. Kopm B aksa-
PHYMBI BHOCAT B TAKOM KOJNHYECTBE, YTOGh1 PHIGHI CheRAJIH €0 B Teye-
HHe uaca 6e3 ocraTKa. ExKeHeJe/IhHO €O AHA AKBAPMYMOB YOHDAIOT ¢
NOMOIIBI0 CHPOHA W Y JOJHEBAIOT AUCTHAJNPOBAHHYIO HJIH CBEMKYIO
OTCTOABIIYIOCA BOJIONPOBOAHYIO BOAY IO NepBOHAYAJILHOrO 06beMa.

YTo6bl MONYYHTH MONCAL, CAMOK M CAMLOB OTAEAAIOT APYT OT
JAPYTA ¥ KOPMAT >KUBbIM KopMoM. ILtoTHoCTE pasmeltienus pri6 B aTOT
nepMoj Takad Ke, KAK M NpH colep’KaHuH. B KOHUe BTopoii Henenn
caMIlbl NPHOGPETAIOT I'YCTOI 30JIOTHCTHIN 6JIeCK, 8 CAMKH 3HAYHUTEJ b-
HO YBeJHUYMBAKTCAH 3a CYET MKPHI.

AKBapuyM, NnpejHa3HAUEHHLINA AJI7 HepecTa, HATNIOJHAIOT CBexXel
OTCTOARLIENICA BONOMPOBOAHON BOJNOH € KECTKOCTHLIO He Bonee
4,0 mmons/n, Temneparypoit 27 °C, pH=6,8...6,9. B aksapuym nome-
HIAIOT ceTKY ¢ paamepom siueeKk 8 MM. CeTka npeHsaHayeHa AIA OX-
PaHBI MKDPB! ¥ MAJIBKOB, TAK KaK B3POC/ble PrIOE HEPeAKO HHTEHCHB-
HO HX noexaloT. IIpy pasMelleHUH CeTKH CJIeAAT, YTOGBI OCTABAIOCH
NMPoOCTPaHCTBO 06 beMOM He MeHee 1 11 AsiA rwiaBaHUA phiG. Y TpOM B He-
PecToBBIi aKBAPHYM NOMELIAIOT CAMOK X KOPMAT CYXHUM KopMoMm. Be-
4epoM B 3TOT K€ AKBAPHYM NOMELIAIOT JeBATH CAMLIOE, M PHIG ele paa
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KOPMAT. 3aTeM BLIKJIIOYAIOT cBeT. [1a CTHMYAMPOBAaHHA HepecTa
yTpoM BKJo4YaloT ceeT. Ilocne Toro, xkak cAMKH OTHEPECTHJHCH,
B3pOCJBIX PHIO OTCAXKHUBAIOT, 8 HKPHMHKH OCTABJIAIOT PA3BMBATHCA.
Yepea 24—36 u 13 HUX BHIBOAATCH JHYNHKM, KOTOpPBle IPUIHIAIOT K
CTeHKAM aKBApHMyMa, a yeped 4—5 cyT HauHHAIOT CBOGOHO ILIABATH.
C 21010 MOMEHTA HX HAYHMHAIOT KOPMHTH: BHAYAJI® HHPYIOPHUAMH, KO-
JOBpATKAMM MJIH JHYHHKAMH HUILINX PakooOpa3HbIX, & 3aTeM GoJjiee
KPYNHEIM KopMoM. Yepes Mecan Mosoas ganmo nomeutaior 8 200-nuT-
POBEIe AKBAPHYMBI M KOPMSAT CMECHIO KXHBOro M APYroro NoAXOoAALLero
Kopma. Pri6 KopMaT yacTo H o6uabHO. Yepes 8 Mecana priGhl cTaHo-
BATCA NOJIOBO3pesikIMH, HX AJNHWHA focTHTraeT 8,5 cM.
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IIPUNOKERME IT
(o6a3aTensHOR)

PdopmMa 3ANHCH Pe3yALT2TOB OHOTECTHDOBARRSA
IOPHPOXHOI BOXLI HA prbax

Tabauna I1.1 — Peayanrarai 6HOTECTRPOBANNES OPRPOANOE BOXM Na Paibax

Buxusmue puitu, -
Boanu#h Bpeua - P Briskuna Cawxenne | Komnes- O::::u
N obvexr, Ce OT BaYana e 6" “,Z BLIKKBAE- TPanHA
npobu aymxT, PAR | SuoTecTh- TosTop- | Cpeamee | PHO MocTH, % |wmcnopopa,| M
CTBOP, AATA HCXOfHOTO HOCTH
poBaBms, 9 HOCTh apudue- KXoETpOAR Nr/a
orGopa 1 2 | THieckoe 4YRcaa BOAM
1 2 3 4 ] T 8 9 10 11

Opumeuanne. B rpade ,Onenka TOKCHUROCTH BoAN"™ NHmYT: ,OKAaINBAET (He OKAJLIBAET) XPOBHYECKOE TOKCH-
yYeckoe feficTane”.

¥6—%2°29d
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IIPUJIOKEHHME 111
(o6saarearnOE)

XapakTepHcTHKA NPOGHI NPHPOTHOH BOXEI
H YyChoBHH oTr6opa

1 Homep npoBbi.
2 MecTo oT00pa npobul BOAgRI:

BOJHLI 0OBEKT,

OYHKT,

CTBOP, NTOPM3OHT, BEPTHKAD.

8 ata or6opa, BpeMs CYTOK.

4 TemnepaTypa BOAHI, BO3AyXA.

5 MNMorogusie yc 10OBKA.

6 Buayannuasn xapakrepucTHKa BOABI:

— OpraHOJIENTHYeCKue NPHIHAKH,

— NMpo3paYHOCTh,

— XxapakTep B3Becei (MHHepaIbHble YACTHILbI; YACTHILb] PIIHHBI,
MecKa; WJ; pacTUTeabHBIN feTpuT; APHDT BogopocJeil; 6ax-
TepHaJbHas CJIM3b K T. 4.),

— 3arpA3HeHHOCTH (AeTPHUT; OOPLIBKM BOAHON pACTHTEABHOCTH,

~— NATHA He(PTeNpoAYKTOB, NeHa, XO3AHCTBEHHO-OBITOBOH H
APYroi Mycop, OTX0Jbl NPOM3BOACTRA H T. A4.).

7 CannrapHOe COCTOAHME Npujeralolleii K BOAOEMY TEPPHUTOPHA.
8 TIpeasapuTesibHOE 3aKJIIOYEHME O 3ArPA3HEHHOCTH BOJHOMO 00hL-
eKTa, NYHKTa, CTBOpa (110 MyHKTaM).
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TIPHJIOKEHHE I
(o6asarensHoe)

Pe3yasTaThi 6HOTECTHPOBAHKHA MPOOK
NPHPOTHOK BOXKI

1. TIpo6a Homep

2. BuorecTHpOBaHHe MPOBEJEHO Ha
(nadpruxx, nepuosadpuHax, rosopocanx, A-Z-Ph-tecre na popopocAnx, HAPYIOPHAX,
KOAOBpaTKAX, Phibax).

3. ITapannensHo c 6MoTeCTHPOBAHHEM IPOBEACHBI APYTHE POGOTHI:

(rnapobHoaOrHyeckHe N0 PHTONNAHKTOBY, JOONNANKTOHY, DEPUPHTOHY, MAKPOIOO-
GenTocy M T. Ai.; FMAPOXKHMHYECKHE 11O NOKAIATOANM,

THAPOAOrHYECKHE)
4. Ina kouTpoasHoit cepun npu 6HOTECTHPOBAHMHI HCNIOJIL3OBAHA

(oTcTORBUWIAACK BOAONPOBOAHAA BOAR, BOJAA H3 YCAOBHO WHCTOIO CTROPA, YKA3AThM
Tounol).

5. O6napyxeHo:
ocTpoe, NoJOCTPOe TOKCHYecKoe AellcTBue B GxorecTe Ha

(nannMenosanne Gnotecra)
XpoHHYecKoe ToKCHUecKoe JieificTBie B 6HoTecTe HA

{saHMeroBaH e 6notecra)
He o6Hapy#eHo TOKCHYECKOro fAefiCTBHA HH B OHOM M3 6HOTeCTOR.
6. ObG11tee 3aKNIOUEHNE O TOKCHYHOCTH:
— BOJia OKA3bIBAET/He OKA3BLIBAET OCTPOI'0 TOKCHYECKONO JieiicTBMA,
— BOZiA OKA3LIBAET/He OKASHIBAET MOAOCTPOTO TOKCHYECKOIO teiicTBHS,
— BOJIa OKA3LIBAET/HEe OKA3BIBAET XPOHHYECKOTO TOKCHYECKOTO
AelcTBHA.
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OPAJNIOMKEHME 9
(obazaremnnoe)

(bopma 3aKJIIOYCHHA O TOKCHKOJIOTHIECKOM COCTOSIHEHH
BOTHBIX JKOCHCTEM

Tabanna 3.1 — 3aKANUCHNES 0 TOKCHAXOAOTEISCKOM COCTOSHAR BOJARMX IKOCECTEM

ToxcrKoaorHYeckue TOoXERKOAOTEISCKOe
N Boaamft o6bexr, papaMeTpPH IO AAHBLIM cocTonBue BoaAnoH
npobm nyEXTY, CTROP 6HOTeCTHpOBAHMA IKOCHCTeMM
(Do xpuTepnaM Tabannu 8.1) (no xpurepuaM Tabannw 8.1)
1 2 3 4
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JIMCT PETUCTPALIAN HSMEHEHHA

Homep cTpaBun N HNata NaTta

HomMep | uame- | same- anny- | Homep [llognucs| sHece- | BBepe-
namMe- Hel- HeH- HOBOA | Aupo- | AOKY- LLE] Hra

HeHnd Ho# sBo# BaH- MeHTa H3MeHe- | H3amMe-

Ho#t BHA HeHNA
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