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Tema 1. TOKCUMKONOrM4eCKUU KOHTPOIb
KayecTBa BOOHOM cpeabl
MeToA4amMu OMoTecTUpoBaHUA

1.1. MemoO onpedeneHusi mokcu4yHocmu
800HOU cpeldbl Mo CMePMHOCMU U USMEHEHUIO
nnodosumocmu yepuodapHul

1.2. HasHayeHue u obs1acmb NPUMeHeHUs1 MemoOuKU

buoTtectrpoBanue MpoBOIAT AJiA ONPEACIICHUsS] OCTPON U XpOHUYE-
CKOM TOKCHUYHOCTH TMUTHEBBIX, TPYHTOBBIX, MOBEPXHOCTHBIX, CTOYHBIX
BOJI, BOJIbI B KOHTPOJIBHOM U JIPYTMX CTBOpPAax BOJOIOJIb30BaHUS C II€-
JBI0 MPOBEPKH COOTBETCTBUSI KauecTBa BOJIbI HOPMATHBHBIM TpeOOBa-
HUAM (CTOYHAs BOJa Ha cOpOCe HE JOJKHA OKAa3bIBaThb OCTPOrO TOKCH-
YECKOro JIWCTBHS, a BOJAAa B KOHTPOJBHOM U JAPYTHMX CTBOpax BOJIO-
MOJIb30BAHUSI — XPOHUYECKOTO TOKCUYECKOrO JEHCTBHSI HA TECT-
00bekThl («IIpaBuia oxpaHbl MOBEPXHOCTHBIX BOA», 1991 r., m. 5.7), a
TaKX€ BOJHBIX BBITSKEK U3 MOYB, OCAJKOB CTOYHBIX BOJ U OTXOJIOB B
7a00paTOPHBIX YCIOBUSAX C MCIOJIb30BAHUEM B KAYECTBE TECT-OObEKTA
HUBIIUX paKoOOpa3HbIX — 1epuoaadHUi.

Pe3ynbraThl OMOTECTUPOBAHUS YUUTHIBAIOT MPU YCTAHOBIICHUH Be-
JUYUH TpeAenbHo agonmyctuMmbix copocoB (ITJC) 3arpsi3usitommx Be-
IIECTB B BOJIHBIC OOBEKTHI.

1.3. lMpuHyun memodouku

Meroanka oCHOBaHa Ha OMPEICTICHUA CMEPTHOCTH M U3MEHECHHH B
moaoButoctu nuepuonadpuuii (Ceriodaphnia affinis, Cladocera, Crus-
tacea) TPW BO3JCUCTBUU TOKCHYECKHX BEIECTB, MPUCYTCTBYIOIIUX B
HCCJIEIyEMOU BOJIHOM Cpefe, IO CPABHEHUIO C KOHTPOJIBHON KYJIbTYPOU
B Mpo0ax, He CoAePKAIUX TOKCHYECKUX BEIIECTB (KOHTPOJIb).



Ocmpoie onvtmbl TPOBOIATCS B KPAaTKOCPOYHOM IKCIEPUMEHTE
0151 npeosapumenbHol OYeHKU CHeneHu MOKCUYHOCMU W BBISABICHUS
OCMPOMOKCUYHOU KOHYeHmpayuy BEUECTBA WIH Kpamuocmu pazoas-
JIeHUs1 CTOYHBIX BOJI JIJIsi CHHDKEHUS X TOKCUYHOCTH.

Ocmpoe mokcuueckoe oelicmeue VCCIeayeMON BOJbI (Cpelbl) HA
uepuoaapHui onpeaensieTcs no uX CMEPTHOCTH (JIETAJIbHOCTH) 3a OIl-
peleTCHHBIA MEePUoa AKCNo3uluu. Kpumepuem ocmpoi moKcuuHo-
cmu cinyxut ruoenb 50% u 6onee nepuogaduuii 3a 48 4acoB B Ucclie-
AyeMOil BOJie¢ MpPHU YCJIOBUH, YTO B KOHTPOJE THOEIh HE MPEBHIIIACT
10%.

B sxcnepumenmax no onpeoeneHuio ocmpo2o moKcuieckoz2o oeli-
CMBUsL YCMAaHABIUBAIOM. !

— CpPeoOHIo J1emanbHyl0 KOHUEHMmpPayur) OTICIbHBIX BEIIECTB
(kpamnocmo pazbasnenus BOA), BbI3bIBaIONIyI0 rubens 50% u Oonee
TecT-opranu3MoB (JIKsg-43, JIKPs¢-43);

— 0e3epeonyro (He BbI3bIBAIONIYIO d(PdeKTa OCTpOil TOKCUYHOCTH)
KOHIICHTPAIIUIO OTACIbHBIX BEIIECTB (Kpamuocms pazdaesjieHus BOJ),
BbI3bIBatoOlyt0 THOenb He Oonee 10% Tect-opranusmoB (BKjg-43,
BKP1¢.45).

Ilooocmpuie onvimbl IPUMEHSIOTCA O/ 8blAGNEHUSL Nymell Oetcm-
8UsL MOKCUKAHMa Ha TUAPOOUOHTOB U MeXaHU3MO8 OMpasieHus opra-
HU3Ma, C TEM 4TOOBI BHIOpATh aJIEKBATHBIM METO]I ONPENICICHUS TOPO-
rOBOM KOHIIEHTPAILlUH MCCIEAYEMOTO BEIIECTBA B XPOHUUYECKOM OIIBITE.
B momocTpoM 3KCHEpUMEHTE YUMTHIBACTCSl Psii MOKa3aTenel, MO3BO-
JISIFOIIUX OIIEHUTh COCTOSIHUE PA3JIUYHBIX CUCTEM OpraHu3Ma THIAPO-
OWoHTa (pa3MHOXXEHUE U TUJIOJIOBUTOCTh, MUTAHUE, YUCIIO cepileoue-
HUM, pOCT W JuHbKA ocobeit). [Ipo1omKUTeTbHOCTh ONBITOB — OT 7 J0
30 cyToK.

Xponuueckue onvtmst — 3TO 3aKIIOUYUTENBHBINA 3Tall TOKCUKOJIOTH-
4YecKoro uccienoBanus. Ero 3agadya — BbISIBJICHUE MTOPOTOBBIX KOHIICH-
Tpaluil BEUIECTB, 30HbI UX TOKCUYECKOTO JEHUCTBUS U MAKCHUMAJIbHBIX
HeJIeUCTBYIOMIMX (Oe3BpEeAHBIX) KOHIIEHTPALIUM, HEOOXOIUMBIX ISl YC-
taHoByieHusa [IJIK TOkcHuYeCKHMX BEIIECTB, a TAaKXKE BBISIBICHUE MHUHU-
MaJIbHOM KPaTHOCTH pa30aBlICHUS MCCIEIYEeMBbIX BOJ, IIPU KOTOPOM
XPOHUYECKOE TOKCUYECKOE AEHUCTBUE HE MPOSABISETCS.

XpoHnuueckoe mokcuueckoe oelicmeue VcclieyeMo BOJIbl Ha 11e-
puonadHu onpeaenseTcs Mo CMEPTHOCTH U U3MEHEHHUIO WX IIOJ0BU-
TOCTH 3a nepuoj] 7 u 0osee CyTOK (/10 MOSIBJICHUS TPEThETO MOMETa MO-
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JOIU B KOHTPOJIE) B MCCIEAYEMON BOJE MO CPABHEHUIO C KOHTPOJIEM.
[TpoAOmKUTENBHOCTD SKCIIEPUMEHTA 3aBUCHUT OT 3a]1a4 UCCIICIOBAHUS U
MOKET COCTaBJIATh OT 7 CYTOK JI0 3-X MECSILEB U OoJee.

[TokazaTeneM IMJIOJIOBUTOCTH SBISIETCA CPEAHEE KOIMYECTBO MOJIO-
I, BBIMETAHHOW B TE€YEHUE OMOTECTUPOBAHUS, B MEPECUETE HA OJIHY
BBIKUBIIYIO UCXOJHYIO CaMKy. Kpumepuem Xponuueckou moKcu4Ho-
cmu cinyxut rudenb 20% u 6osiee TeCT-OpraHu3MoB U (WJIH) JOCTOBEP-
HOE OTKJIOHEHHWE B IJIOJOBUTOCTH U3 YKCIIA BBLKUBIIMX CAMOK IO CpPaB-
HEHUIO C KOHTPOJIEM.

MeTtoa OLEHKHU IOPOrOBOM M NMPEAECIBHO JOMYCTUMON KOHLIEHTPA-
UK ONMPEAENSIETCS JaHHBIMUA MOJOCTPOrO OMbITA, IPU 3TOM HCIIOJB3Y-
0T (PU3HO0JIOr0-OMOXUMHUYECKUE TTOKA3aTeNIN, XapaKTepu3yronue (yHK-
UOHAIBHOE COCTOSIHME M30MPATEIbHO OPAKAEMBIX CUCTEM U OPTaHOB.

1.4. Xapakmepucmuka mecm-ob6bekma

1. Cucmemamuueckoe nonoxcenue, mecmoooumanue. B xadecr-
B€ TecT-00bekTa ucnonbidyercsa Bun Ceriodaphnia affinis. OTHOCUTCS K
HUBIINM pakooOpa3HbIM, OTpsay BeTBUCTOYCHIX (Cladocera), cemenct-
By nabuun (Daphniidae), pony nepuonaduuii (Ceriodaphnia).

DTOT BUJ PacIpoCTpaHEH Mo BceMy 3eMHOMY miapy. Llepuonaduus
oOutaet B BojoeMax Bcex TunoB B EBpomne, CeBepHoit Adpuke, A3uu,
HOxnoMt Amepuke. Hacenser HerimyOokue, MpeuMyIecCTBEHHO HEOOIb-
e o3epa, Ipy/bl, CaaKd, PEKH U pa3HOOOpa3HbIe MAJICHbKHUE BOJIO-
€MbI, a TaK)K€ KaMEHHUCTBIE JTy>KM MOOepekuid MOJsIpHbIX Mopeil. B ma-
JICHBKUX BOJOEMax 3TOT BHUJ BCTPEYAETCSA peXke, YeM JIPyTrHue IEepHo-
nabuun. B Oonbmmx, TriayOOKHMX BOJOXpAaHWIHUIAX UM 03epax
BCTpeUaroTcs enuHuYHO. B EBpore BcTpedaroTcss TOIBKO B JIMTOPAb-
HOM IUTAHKTOHE, Ha OTKPBITBIX MECTax, MEXKIy 3apocieil TPOCTHUKA U
MEXy PaCTCHHUSIMHU HaJl 3aJICHHBIM JTHOM.

2. Mopgponozua. Teno nepuonaduuii oBaIbHOE, 3aKIOYEHO B XH-
THHOBYIO TPO3payHyI0 PAaKOBHWHKY, CTBOPKHM PaKOBHHBI Ha OpIOIIHON
CTOpOHE HE COEIMHEHBI, O0Pa3yIoT IIeab. TeI0 HEYETKO CerMEHTHUPO-
BaHO Ha TOJIOBHOW, IPYJIHOM M OproumiHO#N (aOJIOMUHAJIBHBINA) OTAEIIBI.
Bnepenu, moa TOJ0BHBIM OTEJIOM, HAXOMSITCS JIBE MaJICHbKHE aHTEH-
HYJIbl, BOOPYKEHHBIE OCA3aTEIbHBIMU IIeTUHKaMU. [lo GokaM roJioBbI
PacIoJIOKEHBI JIBE 3aJHUE CUJIBHO Pa3BUThIC aHTEHHBI, CIIY KAl s
CKauKoOOpa3HOTO TEPEeABUKEHUS B TOJIIE BOABL. B rpymHoMm otnene
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pacmoJIOKEHO MSITh Map TPYAHBIX HOXKEK, KOTOPbIE MOKPHITHI MHOTO-
YHCJICHHBIMU IIETUHKAMH, YYaCTBYIOIIMMHU B Ipoiiecce (uiIbTpaluu
BOJIbI, MUTAHUS U JbixaHus. Cep/ille HaXOAUTCS Ha CIOMHHON CTOpPOHE
rpyaHoro otzaena. bproniHoil (a01oMUHANBHBIN) OTAEN TYJIOBUIIA CaM-
KM UMEET XOPOILIO Pa3BUThIe a0JOMUHAIbHBIE BBIPOCTHI, OAUH U3 HUX —
CWJIBHO BBICTYNAIONIUH KOHYCOBUIHBIN, SBJISICTCS BUIOCTICIIU(UICCKAM
npusHakoMm Ceriodaphnia affinis (puc. 1). IloctabgomMeH ¢ KOroTKamu,
Ha BOTHYTOW CTOpPOHE KayJaJIbHOTO KOTOTKA HAaXOMATCS MEJKUE Iie-
TUHKHU (puc. 2).

>
XY o
< e

\_,—-\___,--—" =

Puc. 1. Cmpoenue Ceriodaphnia affinis: 1 — camka,
2 — nocmaboomen camku, 3 — camey, 4 — nocmaboomen camuya

3. Pazmnoorcenue. 1lonosast cucrema npeacTaBlieHa NapHbIMU TO-
HaJaMU: SIMYHUKAMU Y CAMOK U CEMEHHUKAMH y CaMIIOB, KOTOpbIE pac-
MOJIOKEHBI IO 00€MM CTOpOoHaM KuileyHuka. CaMKu HECYT /0 IIECTH
SUI] B BEIBOJIKOBOM kamepe. B npupone Bun Ceriodaphnia affinis MOHO-
WIN JUIUKINYEH ¢ MAaKCUMYMOM I10JIOBOT'O TIEPHOJIa OCEHBIO (aBryCT —
CEHTAOPH). DPUIIUYM C OJHUM MOKOSIIUMCS siiiioM. B mabopaTopHbIx
YCIIOBUSX CaMIIbl MOSIBIISIIOTCS MPU COKPAIIEHUU OCBEIICHHOCTU, CHU-
KEHUU TEMIIepaTypbl BOJIbI, HEJOCTATKE KUCIOPO/a, FOJIOAaHHUH, a TaK-
K€ TIpU BO3JEUCTBUU JPYyTHX HEOMAronpusTHbIX (akTOpoB. YUTOOBI
00€CIeYUTh OMBITHI JOCTATOYHBIM YHCIOM PAYKOB, HEOOXOAMMO CO3/1a-
BaTh YCJIOBUS JJI MOAJIEPKAHUS KYJIbTYPbl B COCTOSTHUU MAapTEHOTCHE-
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TUYCCKOI'O Pa3sMHOKCHUAI. ITosiBIeHHE caMIlOB 0COOEHHO MCKa)KaeT pe-
3YyJbTAaThbl XpOHUYCCKHUX OIIBITOB.

M | O

wil alalusirs: ainrdgsbohned

Puc. 2. Cmpoenue kayoanbnoco kocomka
Y Opyeux 6u0os yepuooagHuii

1.5. Ycnoeusi nposedeHusi 6uomecmuposaHusi

buoTtectrpoBanue MPOBOAUTCS B HOPMAJIbHBIX JIAOOPATOPHBIX yC-
noBusix. [Tomernienre He TOHKHO COAEpKaTh TOKCUYHBIX MApOB U ra3os,
a TaK»e CJleJ0B 0OpabOTKHU MOMEIICHUN MHCEKTUIIMAAMU, TEeCTUIIUIa-
MU U Tip. TeMmepaTtypa OKpy KarlIero Bo3ayxa B jaboparopuu oT +19
no +24°C, B moMUHOCTaTe sl OMoTecTupoBaHus — ot +22 no +24°C.
AtmocdepHoe naiaenue 84 — 106 klla (630 — 800 MM pT. CT.).

OcBellieHre MOMEIIECHUS] €CTECTBEHHOE UJIM UCKYCCTBEHHOE, HE Or-
paHUYEeHO 0COoO0bIMU TpeOoBaHUsiMU. OCBeElIEHHWE B JIIOMHUHOCTATE —
JaMIamMu JHEeBHOTO cBeTa. OcBemieHHOCTh M nepuogaduamii 500 —
1000 0k, miist Bogopocaei 3000 — 4000 k.

1.6. [Tod2omoeka K nposedeHur0o buomecmupoeaHusi

Jliist mpoBeAieHUs OMOTECTUPOBAHUSI HEOOXOAUMO MPEABAPUTEIHLHO
MOJATrOTOBUTH MOCYy, TPOOOOTOOPHUKH, MECTA XPAHEHUSI OTOOPAHHBIX
po0, a Takxke paboune MecTa Jjig 00pabOTKU JOCTaBIECHHBIX B Jabopa-
TOpUIO MPOO M MCCIENOBAHUS UX HA TOKCUYHOCTh. Bce mnpouedypul
npeosapumenbHoil NO020MOBKU OO0JIHCHbBL UCKTI0Yamb Hnonadanue
MOKCUYHBIX, OP2AHUYECKUX U KAKUX-TUOO Opycux eeuyecme u3 OK-
PYyHCAIOWUX RPEOMEMO8 UIU CPEObl 8 UCCIE0YEMYIO 800).
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1.6.1. MoaroToBKa nocyAabl Ana otéopa,
XpaHeHus nNpob n buorecTupoBaHuA

Jlnst otO6opa 1mpo6 BOABI OOBIYHO MCIOJIB3YETCS MOCYyaa U3 IJIaCTH-
Ka, a IpU HAJIMYUU B BOJIe HEQTENPOIYKTOB, MOIOIIUX CPEACTB U MEC-
TULIUAOB — OaHKU U3 TEMHOTO CTEKJIA.

Henb34 rcnonb30BaTh MOCYy € XpOMOBBIM OKpbITHEM. [locyna u3
MJIACTUKA U CTEKJIa JJisl 0TOOpa mpod M OMOTECTUPOBAHUS JA0JKHA OBIThH
xuMudecky ynucto. OHa npomseiBaeTcsa 10 %-HbIM pacCTBOPOM a30THOM
KUCHOThL. CTEHKH MOCYJIbI OCTOPOKHO CMAYUBAIOTCSI ’TUM PACTBOPOM,
MOCJIe 4ero Ha 2 — 3 4Jaca Mocy/ia OCTaBJSETCS, 3aT€M OHA TIHIATEIbHO
MIPOMBIBAETCSI BOAOIPOBOJHONW BOJOM, HEUTPAIIU3YETCS PACTBOPOM IIH-
IIEBOM COABI U MPOMBIBAETCA 3-4 pa3a JUCTULIMPOBAHHOK Bojiou. [Ipu
CHJIBHOM 3arps3HCHUM MOCYJIbl, @ TAKXKE HOBYIO IMOCYIY HPOMBIBAIOT
BOJI0H, 3anoyHsA0T 10 % pacTBOpOM a30THOW KUCIIOTHI U BBIJIEPKUBAIOT
HE MEHEE CYTOK, 3aT€EM TIIATEIbHO MPOMBIBAIOT BOJIOINPOBOJHON U HE
MeHee 3-4 pa3 JUCTUUIMPOBAHHOW BOAOU. /[na muimba nocyosl He
paspewiaemca noib306amuvcia XpoOMoGoU CMeCbl0, CUHMEMUYEeCKUMU
NOGEPXHOCMHO-AKMUBHBIMU GEUIECMBEAMU U OP2AHUUECKUMU pac-
meopumenamu. llocyny s orbopa mpo0 cymiaT Ha BO3IyXe, a HC-
MOJIB3YEMYIO JjIsi OMOTECTUPOBAHMS, 3a UCKIIOUCHUEM MEPHOU, — B CY-
uibHOM 1ikady mpu 160° C B Teuenue 1 gaca.

1.6.2. lNoaroToBKa KyfibTUBaLMOHHOU BOAbI

KynbTuBalmonHas Boja MCMOJb3yEeTCA: ISl KyJIbTUBUPOBAHUS 1IE-
puonapHuii, B KAYECTBE KOHTPOJIbHOW MPU OMOTECTUPOBAHUM, JJIS Pa3-
OaBJICHUS MCCIIETYEMBIX BOJI.

JI1s1 TOATOTOBKY KYJBTUBALIMOHHON BOJABI MUTHEBYIO BOAY OTCTaH-
BAaIOT W a’pUPYIOT B TeueHue 3 — 7 CyTOK ([0 IOJHOIro JIeXJIOpHUpOBa-
HUSI) B EMKOCTSIX U3 OE€CIIBETHOTO CTEKJIa B MPUCYTCTBUU BBICHIEH BOJI-
HOM pacTUTENbHOCTH (2 — 3 T MO BO3IYIIHO-CYXOM Macce JII00oi akBa-
PUYMHOM BBICIIEH BOJHON PACTUTEIBHOCTH Ha 1 ,Z[M3 IIUTHEBOI BOJIBI).

[Ipu OTCYTCTBUM NMUTHEBOW BOJIbI YJOBIECTBOPUTEIHHOIO KaueCTBA
odonyckaemcsi ACT0JIb30BAHUE MOBEPXHOCTHOM MPECHOUN WUIIA TPYHTOBOM
BOJIbI, OTOOpaHHOW BHE 30HBI BJIMSHHUS HCTOYHUKOB 3arpsi3HEHUS U
npoUIbTPOBAaHHON Yepe3 MeMOpaHHbIM (QUIBTP C pa3sMepoM IOp
3,5 MKM JJ1s1 yIaJeHUsI OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX
U PaCTUTENbHBIX OpraHu3MoOB. MeMOpaHHbIe PUILTPHI MEpEa yIIOTpeO-



JICHUEM TIIATEIbHO MPOMBIBAIOT M KUIIATAT B JUCTHUIUIMPOBAHHON BOJIE
He MeHee 10 MuHyT.

Kynomuseauyuonnaa 6o0a 001xcHa y0081emeopams C1e0ylouium
mpebosanuam:

— OTCYTCTBHE OPTraHMYECKHUX 3arpsI3HSIONINX BEIIECTB, XJ0pa, TOK-
CHYECKUX BEIIEeCTB, aHTAarOHUCTUYECKUX IS 1eproaadHuil opraHus-
MOB (CHHE-3€JIEHBIX BOJIOPOCIICH) U MUIIEBBIX KOHKYPEHTOB (IIPOCTEH-
IIMX, MHOTOKJIETOYHBIX );

—pH-7,0-38,2;

— JKecTKoCcTh oOmas — ot 80 mo 250 MF/I[M3 (BbIpakEHHAsI B
CaCQO;);

— OTCYTCTBHE YTJIEKMCIIOTO ra3a, MeTaHa U Jp. Ta30B (IpU HATIUYUH
ra3oB JJIsl UX yJQJICHUS KyJIbTUBAIMOHHYIO BOJY KUIATIT 30 MUHYT,
3aTEM OXJIAKAAIOT U adpUPYIOT);

— KOHIIGHTDALHS PACTBOPEHHOTO KHCIOPOIA — HE MEHee 6 Mr/mMm’
(eciu KOHIIEHTpAIUsI PAaCTBOPEHHOTO KUCIIOPO/ia B KOHTPOJILHOU U pas-
GaBIISIONIE BOJE HIDKE 6 MI/IM’, OCIICHSS adPHPYETCS IIPU TOMOLIH
aKBapHyMHOT'0 KOMIIpeccopa 10 Havajia OMOTECTUPOBAHMUS);

— temneparypa +19 ... +24 °C.

[Ipu uccnenoBaHUU BOJ C NOBbIULEHHBLIM coJlecodepicanuem (co-
Jep>kKaHrue CyXOoro ocTaTka Bhiiie 1 F/,Z[Ms) HEO0O0XO0IMMO TIPOBECTH TIPe/I-
BAPUTEJILHYIO MOCTENIEHHYIO aJaNTalllI0 KYJbTYPhl TECT-00BEKTOB, J10-
0aByIssi HEOOIBITUMH TTOPIUSIMHU XJIOPUCTHIA HATPHUi B KYJbTHBAIIMOH-
HYI0O BOJy (CoIep)kaHHE COJIEM IO CyXOMYy OCTaTKy HE JOJKHO
npeBsmats 6 r/aM’). [IpH HEBO3MOXKHOCTH YCICLIHO aJalTHPOBATH
HMMEIOIIYIOCS KYJIbTYPYy, @ TaKKe€ IpPH COJACPKaHUM CYXOI'o OCTaTKa B
uccienyeMon Boae Oosiee 6 F/I[M3 HEOOXOIUMO HCIIOIb30BATh TECT-
OOBEKTHI, TPUMEHSIEMbIE B OMOTECTUPOBAHUM MOPCKUX BOJ (Artemia
salina, Acartia clausi, MOPCKHE BOJOPOCITH U MPOCTEHUIIINE).

[Ipu uCmoNBb30BaHUU B CUJITy HEOOXOJAMMOCTH KYJIHTHBAIMOHHOMN
BOJIbI, HE OTBEYAalOIle TPeOOBAHUSIM YCTAHOBJIEHHOI'O KadyeCTBa, BCE
OTKJIOHEHHUSI OTMEUYAIOTCSl B IPOTOKOJIC UCITBITAHUH.

1.6.3. NMony4yeHne ncxogHoro matepuana,
TPAHCNOPTUPOBKA, coaepKaHUue N KopmreHue
uepuoaacHun, BbipalimBaHme KynbTypbl

Hcxonnslid MaTepuan A KyJIbTUBUPOBaHHUS (BOJOPOCIHU, LIEPUO-
naHUM) MOXKHO TMOJYYUTHh B JAa0OPATOPUSIX, 3aHUMAIOIINXCS OMOTEC-
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TUPOBAHUEM, UMEIOIIMNX KYJIbTYpYy TpeOyeMOi BUAOBOM MPUHAJICHKHO-
CTH, YYBCTBUTEIBLHOCTh KOTOPOW K MOJICIBHOMY TOKCHUKAHTY YKJIaJbl-
BACTCs B YCTAaHOBJICHHBIM Auamna3oH (cm. 1. 1.9).

1. Tpancnopmupoeka uepuooaghnuii

[epuonaduuu TpaHCIOPTUPYIOT B CTEKISIHHOM €MKOCTU C KPBIIII-
KoM (B TepMoce, eclid TeMmrepaTypa OKpPY>Karollel Cpelbl BBIXOIUT 3a
npeaensl oT +19 no +24 °C). EMKOCTb 3aIlOIHSAETCS MECTHOM KYJIbTH-
BaIlMOHHOM BOAOM Ha 2/3 00beMa, M B HEE CAYKOM IEPEHOCITCS I[ePHO-
naduauu. [L1oTHOCTE Tocanku — npuodausutenbHo 40 ocobeit Ha 1 ,Z[M3
BOJIBI; JUIs1 KOPMJICHHMS JOOABIIETCST 3 CM” BOJOPOCIICBOIT CYCIICH3HHI Ha
1 o’ Bogsl (cMm. 1. 1.6.4.1). B 1a60paTopru BOAY € TECT-OPraHM3MaMM
M0 CTEHKE COCYJia MEePeIUBalOT B €MKOCTh IS KYJIbTUBUPOBAHUS, 00b-
€M KOTOPOM JOJKEH B 2-3 pa3a MPEBBIIATh KOJIMYECTBO BOABI C payKa-
mu. KynbruBatop ¢ nepuoaadHUsIMHU MOMENIAIOT B JIIOMUHOCTAT (KJIU-
MarTocTaT, 00KC) U B TeueHue 1 — 2 gHel HeOOIBITUMHU MOPIUSIMU TIPH-
JIMBAIOT TPUTOTOBJICHHYIO KYJBTUBAIIMOHHYIO BOJY Ui ajanTaiuu
PaYKOB K HOBOM BOJIE.

B naGoparopuu coaepxat aBa BUIA KyJbTYphl liepuogapHuii: ma-
mouHyto (MacCOBYI0), UCMOJIb3YEMYIO KaK MCTOYHHUK JIJiI BO30OHOBIIE-
HUS B IEPUOJbI MOTEPU KYJIbTYPhl CUHXPOHU3UPOBAHHOM, U CUHXPOHU-
3UPOBAHHYI0, UCTIOIB3YEMYIO0 HEITOCPEACTBEHHO JJIsI OMOTECTUPOBAHMSI.

2. Buipawueanue u cooepocanue mamoyHoil Kyavmypsl yepuo-
oagpnuii

Kynetypy 1iepuonadHuuii BeIpalliMBalOT B KIUMaTocTaTe (JIIOMHHO-
cTare), 00ecCrHeyrBaloIeM IOJJIepKaHue HCKYCCTBEHHOI'O OCBEICHUS
JJaMIIaMHd JHEBHOI'0 cBeTa ¢ MHTeHCHUBHOCTBHIO cBeta 500 — 1 000 nak,
16-yacoBoil cBETOBOM M 8-4yacoBOM HOYHOM (0€3 OCBEIECHMS) MEPUO;
Temreparypsl — oT +19 no +24 °C.

B kadecTBe KyJbTUBATOPOB MCIOJIB3YIOT YAIIKH KpUCTAJLIHA3AIU-
OHHbIE TOJICTOCTCHHBIC MM OaTapeifHble CTaKaHbl 00bEMOM 2 — 5 1M,
KOTOpbIE HANOJHSIOT Ha 3/4 00beMa KyJbTUBALIMOHHOMN BOJIOW, CaXalOT
TyJa caMoK LiepuojadHUil cpeHero pa3Mepa ¢ BHIBOJAKOBBIMU KaMepa-
MU, 3aMOJHEHHBIMU SMOPHOHAMH, U HEIUIOTHO MPUKPHIBAIOT (OT Moma-
JaHUsl TIBUIM W I YMEHBIICHUSI UCTIapeHUs) MIACTUHAMM U3 CTEKJa
WJIA OPTCTEKJIAa TOJNIIMHON HE MeHee 6 MM. CoaeprkaHrue paCTBOPEHHOTO
KHUCJIOpOJia B KPUCTAIM3ATOPax JOJKHO OBITH HE MEHEe 6 MI/IM’, 9TO
JOCTUTAETCSl TPABWIbHBIM MPUTOTOBJICHUEM KYJIbTHUBALIMOHHOW BOJIbI
(cm. m. 1.6.2) m perynsapHod mepecaakoil nepuojgadHUil B CBEXYIO
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KYJIbTUBALIMOHHYIO BONY. Apuposanue 600vl 6 Kpucmaiiu3iamopax c
uepuooagpnuuamu ne oonyckaemcesa. MarouHnas KyJIbTypa MOJIJICPKUBA-
€TCd B OJJHOM WM JABYX cOCyAaxX. EjKeIHEBHO yTpOM C MOBEPXHOCTH
BOJIBI B COCY/1aX, B KOTOPBIX KYJbTUBUPYIOTCS PAdyKH, CTEPUIIBHON Map-
JeBOM callpeTKOM CHHUMAaEeTCs JpOXkiKeBas M OakTepuaiabHas IUICHKA.
[Tocne 3TOro BoJIa BMECTE C pauKaMH OCTOPOKHO MEPEIUBAETCS B YHC-
ThII KyJbTUBATOP TaK, YTOObI HAKOMUBIIMIICSA OCAJOK OCTAJCS Ha JIHE.
B uucthiii KyapTUBaTOp A0OABISIETCS CBEXKasl MOPIUSA KYJIbTHUBAIIUOH-
HOM BOjBI. Takum 00pa3zoM, €XeTHEBHO MPOBOAUTCA OUYHUCTKA MOBEPX-
HOCTH BOJIbI ¥ JTHA COCYJia, B KOTOPOM KYJIbTUBUPYIOTCS pauku. Kopwm-
JeHue nepuogadHUl OCYIIECTBISIOT B COOTBETCTBUU C TPeOOBAHUSIMU
m. 1.6.4.3.

OnvH iy 1Ba pas3a B HEJIENIO OCYILECTBISIETCS MEpecagka KyJbTy-
PBI B CBEXYKO KYJbTUBALMOHHYIO BOAY. HacTtora nmepecaaku onpenens-
€TCA COJAEpP)KAHUEM PACTBOPEHHOrO KHCIOPOJAa B KyJbTHBATOPax.
[InoTHOCTH MaTouHOM KynbTYphl 40 — 50 ocobeli Ha 1 e KYyJIbTUBAIIU-
OHHOU BOJBI.

B yZ0BIETBOPUTENBHBIX KYJbTUBALIMOHHBIX YCIOBHSIX MPOMYKTHB-
HOCTh MaTO4HOM KyJIbTypbl — 500 — 700 ocobelt Kaxayro Heleo.

He oonyckaemcsa ucnojiv3oeanue moao0u mMamouHou Kyabhypol
011 ouomecmupoeanus!

3. Buipawjueanue cunxpoHu3upoeanHou Kyabmypbl

buorectupoBanue BOJBI U BOAHBIX BBITSKEK IMPOBOIAT TOJIBKO Ha
CUHXPOHU3UPOBAHHOHN KyibType uepuoaaduuii. CUHXpOHU3UPOBAHHOMN
ABJISICTCSI OJTHOBO3PACTHAS KYJIbTypPa, MOJyYEHHAs! OT OJJHOM CaMKH ITy-
TEM aANUKIMYECKOTO IAapTEHOIeHE3a B TPEThEM NOKOJECHUU. Takas
KyJbTypa TE€HETHYECKH oAHopoaHa. Pauku, ee cocramistomiue, 00Jia-
AT OJIM3KUMH YPOBHSIMU YCTOMYMBOCTU K TOKCMYECKUM BEIIECTBAM,
OJHOBPEMEHHO CO3PEBAIOT U B OJAHO BPEMs NAIOT T'€HETUYECKU OIHO-
pPOAHOE MOTOMCTBO. /[l MOTy4YeHUsT CUHXPOHU3HPOBAHHOW KYJIBTYPHI
OTOHpPAIOT OJHY CAMKY CPEIHHUX Pa3MEpOB C BBIBOJKOBON KaMepoi, 3a-
MOJIHEHHOW AMOPHOHAMU, U MOMEIIAI0T B XUMHYECKUNA CTakaH o0be-
MoM 30 cM’, 3amONHEHHBIH Ha 15 cM® KyJIbTHBAIMOHHOM BOoif. ITosi-
BUBIIASACS MOJIOAb MEPEHOCUTCs 10 oJiHOM B 10 — 60 (B 3aBUCUMOCTH OT
MJJAHUPYEMOTO KOJIMYECTBA OMBITOB) TAKUX KE CTAKAHOB, 3aIIOJTHEHHBIX
Ha 15 cm’ KYJIbTUBALIMOHHOM BOJOM. TpeThe MOKOJIEHNE PAYKOB MOKHO
WCMOJIb30BaTh KAK CUHXPOHU3UPOBAHHYIO KYJIbTYPYy. CHHXPOHU3UPO-
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BAHHYIO KYJBTYPY BBLAEPKUBAIOT B yCJIOBUAX MO 1. 1.6.3. KopmiieHue
o 1. 1.6.4.3.

[lepecagka MIOJOHOCSIIMX CAMOK B CBEXYIO KYJIbTHBAIIMOHHYIO
BOJly OCYIIECTBJISIETCS TPU pa3a B Heneo. POIMBIIYIOCS MOJOIb €xKe-
JHEBHO OTCAXMBAIOT M MCHOJIB3YIOT sl OnoTecTupoBanus. [ns moiy-
YEHUsI CUHXPOHU3UPOBAHHOMN KYJIbTYPhI UCIIOIB3YIOT CAMOK lLiepuoaad-
Hui 10 14-cyTouHOro BO3pacra.

B3pocibie caMku IpU yAOBIETBOPUTENIbHBIX YCIOBUAX KYJIbTUBH-
POBaHMS MPOIYIUPYIOT 2 — 8 MOJIOJBIX 0coOel Ha 3-4-i1 JeHb pa3Bu-
TUsl. 3a Tpu reHeparuu (00BIYHO 3a 7 CYTOK) B3pOcCiiasi caMKa JaeT, Mo
MEHbIIIEH Mepe, 15 ocobeii.

1.6.4. NoaroTroBka KOpMa N KopmMmrieHMe

[epuonadguusiMm HeoOXoauMO oOecHeYuTh KOMOMHUPOBAHHOE
IPOAKIKE-BOJIOPOCIIEBOE MUTAHKE. [[JIs1 BRIpaliMBaHUs BOJIOPOCIICH B Ka-
YECTBE BOJOPOCIEBOr0 KOpMa HMCHOJIB3YIOTCS 3€JIEHBIE BOJIOPOCIH PO-
noB Chlorella (Chlorella vulgaris Beijer.) u Selenastrum. Tax:xe MOXHO
UCIIONIb30BaTh i1 KOPMIIEHUSI KYJbTYpy cueHenecmyc (Scenedesmus
quadricauda (Turp.) Breb).

Bonopocnu s kopmieHusl LepuojagHuil BbIpaluBalOT B CTEK-
JITHHBIX KIOBETaX WM IUIOCKOIOHHBIX Ko0Ji0ax oO0bemoM 250 oM’ pu
12 — 16-yacoBOM OCBEILCHUH JIAaMIIAMU JHEBHOTO CBeTa (OCBEIEHHOCTh
3 000 — 4 000 nk), Temneparype ot +22 no +25°C, Ha ojHOH W3 IUTa-
TeIbHBIX cpell (cM. Tabia. 1). [lutarenbHble pacTBOPHI TOTOBAT HA JIHC-
TWJIMPOBAHHON BOJE, MOJYYEHHOW M3 CTEKJISIHHOTO MEPETOHHOrO am-
napara (JI0MmyCKaeTcsi MPUroTOBJICHUE MUTATEIIbHON CpeJbl ISl BOJIO-
pociel Ha OMAUCTUIUIMPOBAHHOM BOJE, MPU 3TOM HE HCIOJIb30BAThH
anmnapaThl ¢ HOHOOOMEHHBIMU CMOJIaMU).

Yto0bl n30€kaTh 0Opa30BaHMs OCAJIKa B TUTATEIBHOUN cpejie, Kax-
IbI €€ KOMIIOHEHT MPEABAPUTEIBHO TOTOBUTCSA OTAENBHO B 100 cM
TACTWUIMPOBAHHOW BOABI. [loydyeHHBIE pacTBOPBI COJIEW KUMATAT Ka-
Kbl 110 10 — 15 MUHYT, 0XJ1aX1at0T, MOCJIE YEro UX MOXKHO MCIOJIb-
30BaTh [JIsi MPUTOTOBJIICHHSI CPEAbl B TEUCHHE MeECSa MPU YCIOBHUU
XpaHeHus npu temmneparype ot +2 go +4 °C. Kaxnpi cocyn ¢ nura-
TEJIbHBIMU BEIIECTBAMHU JIOJKEH OBITh MOJIMKUCAH C YKa3aHUEM COCTaBa,
KOHIIEHTPALMY, BPEMEHU MNPUTOTOBIICHUS U TJIOTHO 3aKPBIT NPUTEPTOM
pOoOKOH BO M30€KaHUE BBICHIXaHUSI M KOHIICHTPUPOBAHUSI.
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JIist mpuroTOBICHUS CpeAbl I KYyJIbTHUBHUPOBAHHUS BOIOPOCICH
T00aBISAIOT 10 1 CM™ Ka)KI0ro KOHIICHTPHUPOBAHHOTO pacTBopa (Kpome
CoJIeH kene3a) B KoJioy Ha 1 e, 3aMOJHEHHYIO JI0 TTOJIOBUHBI JUCTHII-
JUPOBAHHOM BOJIOM, TTOOUYEPEHO, B MOCIEAOBATEILHOCTH, KaK YKa3aHO
B TaOnuie 1, 1oBoadIT 10 METKH 1 e TUCTHIINPOBAHHOM BOJIOM, TIIA-
TEJIBHO MEePEMEIIHUBAIOT, KUTIATAT pacTBop 30 MUHYT, OXJIAKIAIOT U I1O-
cite 3Toro no06asnsor 1 oM’ KOHIICHTPUPOBAHHOTO PAacTBOpPA COJIU Ke-
Je3a, M €CIM 3TO HEOoOXOAUMO, OTACIBLHO IPUTOTOBJICHHBIE PACTBOPHI
MHUKPODJIEMEHTOB.

Tabmnura 1

Cocmag numamenvHulX cpeo 01 KYJIbIMUBUPOBAHUS 6000POCTEl

Komnonenmui Konyenmpayus 6 cpede Oisl KyIbmusuposanus, 2/om’
cpeovl Tamus Yenenckoeo Nel Ilpama

KNO; 5,00 0,025 0,10
MgSQO,-7H,0 2,50 0,025 0,01
C&(NO3)2'4H20 - 0,144 -
KQHPO43H20 - 0,01
KH,P0,-3H,0 1.25 0,025

K,CO3 - 0,0345 -
FeSO4 7H ,0 0,003 - -
FeCl;-6H,0 - - 0,001
Muxkposnementsl | Ilo 1 oM/ pac- -

TBOpOB A u B*

* PactBopsl A m B roroesr ormemsro, pactBop A (H;BO;, — 2.86 r/mm’;
MnCl,-4H,0 — 1,81 r/mv’; ZnS04-7H 50 — 0,222 r/mm’) u pactBop B (MoO3 —
17,64 Mr/z[M3; NH4VO3 — 22,96 MF/I[M3). 3aTeM OTHAEJIBHO CTEPHIN3YIOT KaXKIbIi
pactBop 30 MMHYT KHISTYEHHEM, OXJaXAAKOT, IUIOTHO 3aKPBIBAIOT INPUTEPTOU
NpoOKOW M XpaHAT B XOJOAWJIbHUKE IpH Temneparype oT +2 no +4° C go tpex
MECSILIEB.

PacTBOpHI cosield xKene3a U MUKPORJIEMEHTOB MOKHO JJOOABIISITH BO
BCE Cpeabl HE3aBUCHUMO OT TOI'0, YKa3aHO 3TO B NPOIMCH MX COCTaBa
VI HET.

Jns mpenynpexAeHus BbINAJAHHUS B OCAJOK JKejie3a U JAPYTHux
MHUKPORJIEMEHTOB JOIMOJIHUTEILHO BO BCE CPEIbl MOXKHO TOOABIATH Xe-
JaTUPYIOLIEE BEIIECTBO, 00pa3yrollee ¢ HOHAMU METAJUIOB YCTONYMBBIE
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KOMIUIEKCHBIE COCIMHEHUS B (opme, NOCTYIMHOW ISl MUTaHUS BOJO-
pocnei. C 3TOM UENbI0 HCHOIB3YETCS CTEPUIIBHBIN PAcTBOP ATHUIJIECH-
TUaMUHTETPAYKCYCHOM KUCIOTHI JUHATPUEBOM coiv (TpuiioH B) B KOH-
uenTpauuu 0,037 r/z[M3. PactBop rorosutca B 100 oM’ JTUACTUILIUPO-
BAaHHOM BOJIbI COBMECTHO C COJIbIO keie3a. Conu xene3a u TpuioHa b
OT/ICNIBHO PACTBOPSIOT B 30 CM° IUCTHIUTMPOBAHHON BOJIBI, CMEIIHBAIOT,
TOBOJIAT AUCTUILIMPOBaHHOM Boaou 10 100 CM3, KHUIIATIT, OXJaKAaI0T U
N00aBJISIIOT B OXJIAXKJCHHYIO CpeNy NJisi KyJbTUBUPOBAHUSI BOJOPOCIEH
1 e’ Ha l I[M3 CpEbI.

Hanpumep, i NpUTOTOBIEHUS CPEAbl Y CIIEHCKOTO PaCTBOPSIOT
2,5t KNO; 2,51t MgSO47H,0; 14,41 Ca(NO;),"4H,0; 2,51
KH,P04-3H,0 u 3,45 r K,CO3, B 100 M’ JTUCTUUIMPOBAHHON BOJbI, B
OTJCJIbHBIX CKIISHKAaX Kaxjoi conu. OTaeabHO pacTBopsitoT 3,7 T TpU-
aoHa b u 0,3 1 Fey(SO4); B 100 M’ JTACTALIMPOBAHHOU BOJIBI.

Bce mects ckiagHOK KUMATAT 10 — 15 MHHYT, OXJIQXXOAlOT U, CO-
OJiroAast yCIOBUSL CTEPWIBHOCTH (HaJ MJIaMEHEM TOPEIKUA WM CIIUPTOB-
KH), IEPEHOCST B KOJIOYy Ha 1 oM 1o 1 M’ U3 KasKIoi CKISHKH (kpome
pacTBOpa Keneza U TpwioHa B) B 0,5 IM’ AMCTHILIMPOBAHHON BOBL
CMEIIIMBAIOT, JOBOJAT 10 METKHU 1 I[M3 TACTUIUIUPOBAHHOW BOJIOU. [10-
JYYEHHYIO CMECh KHITATAT, OXJIAKIAIOT U JOOABIISAIOT MOCIE OXJIaXK]Ie-
HEsL | CM> CMECH COJIeH Kelie3a i TpiiIoHa b i mo 1 oM’ Kaxgoro pac-
TBOpa MUKpOd3JieMeHTOB (A u B) Ha 1 e cpensbl. [ omosvle cpedvl He
Xpausam.

[IpUroToBICHHYI0 MHUTATEIbHYIO CPEAy pa3uBalOT B KOJOBI IO
100 cM® 1, cobIIOas YCIOBHS CTEPUIBHOCTH, HOGABIAIOT 1 — 5 cM
KOHIIEHTPUPOBAHHOMN CycrnieH3uu Bojaopocien (cM. m. 1.6.4.1). 3akpsl-
BaIOT KOJIOBI CTEPUJIBHBIMHU KOJIMAYKaMU U3 aJTIOMUHUEBON (hOJIBIU WIIH
BATHBIMU MPOOKAMU U CTaBST B JIIOMUHOCTAT. B momMuHOCTaTe COOJIIO-
narotT 12 — 16-4acoBou CBETOBOM U 8 — 12-4acOBOM HOYHOM MEPHOI.

Bo BpeMst BbIpanuBaHus BOAOPOCEH B JIOMUHOCTATE HEOOXOIUMO
2-3 pa3za B J€Hb BCTPSXUBATh NMUTATEJIbHBINA PACTBOP C BOJOPOCIISAMH,
4TOOBI 00ECIEUUTh yIalleHHe 00pa3yroIIerocsi yrieKUciaoro rasa, mnpu
HAKOTUJIEHUH KOTOPOTO Cpella B MCCIEAYEMBIX pacTBOpax MOIIETauu-
BaeTcs. C ATOM ke 11eJIbI0 MPU MHTEHCUBHOM KYJbTUBUPOBAHUU BOJIO-
pocJeii Ha KOHIICHTPUPOBAHHOM cpee Tamust HeoOX0aUMO 00eCIIeUnTh
MOCTOSIHHOE TIepEeMEIIMBaHUE BOJOPOCIEBOM KYJIbTYphl Ha Jlabopatop-
HOM MEIIAJIKE WX a3PUPOBAHUE.
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1. Ilonyuenue 6000pocnesoil cycneH3uu

[Tocne TOro Kak okpacka MUTATEIbLHOM Cpe/ibl CTAHOBUTCS WHTEH-
CHBHO 3€JICHOi (Tpebyemasi IIOTHOCTh KJIETOK Bomopociei — 1,5-10°
KJ/CM°), BOZOPOCITH OTACISAIOT OT KyJIbTHBALMOHHOM Cpebl HeHTpUbY-
TUPOBAHUEM WM OTCTaMBaHUEM B XojoauibHuke (oT +2 1o +4 C) B
TE€UEHHE 7 CYTOK C MOCIEAYIOIIMM OTAEIIEHuEM cynepHaranTta. [lpu uc-
MOJIb30BAaHUM Cpelibl TaMusi CyCIeH3Us ABAXbl IPOMBIBACTCS AUCTHUII-
JUPOBAHHON BOJOW C MOCIEAYIONMM HEHTPU(DYTHpPOBAaHUEM WU OT-
crauBaHueM. [INIIOTHOCTH BOAOPOCIEW B KOHUEHTPUPOBAHHOW CYCIIEH-
UM JOJbKHa coctaBaate (3,0 — 3,5)107 xn/em’. CycneH3uto
BOJIOPOCJIEN XpaHAT B xonoawibHuKe (0T +2 no +4 °C), He gomyckas
3amopakuBaHusA. J[JI1 MCMONB30BaHUS B KAYECTBE KOpMa CYCIIEH3HS
xpaHutcsa 10 14 cyTok, a B Ka4yecTBE ITOCEBHOTO MaTepuaia sl BbIpa-
IIMBAaHUS BOJOPOCIEN — A0 6-TU MECSIIEB.

IIOTHOCTE KIIETOK MHMKPOBOJIOPOCIIEH MOJCYUTHIBAIOT B KaMmepe
U151 cyeTa (POPMEHHBIX 2JIEMEHTOB KpoBU 10 ["opsieBy.

CuetHas kamepa ¢ cetkoil ['opsieBa mpenctaBisieT co00i TOJCTOE
MPEAMETHOE CTEKJIO, B LIEHTPE KOTOPOTO HAXOIATCS TPHU MONEPEUYHBIE
CTEKJISTHHBbIC TUIacTUHKU. CpelHsisi TUIaCTUHKA pa3jiesieHa MONEePEUHbIM
KeJToOKOM Ha JiBe yacTu. Ha o06enx yacTsax cpeaHei MmIacTUHKUA BhITpa-
BUpoBaHbl ceTku. Cpeansisa ruactTuHka Ha 0,1 MM HUMXke OOKOBBIX, IO-
ATOMY, KOrJia K OOKOBBIM IJIACTUHKAM MPUTHUPAIOT MOKPOBHOE CTEKJIO,
oOpasyetcs Bo3aymiHas kamepa ¢ BeicoToit 0,1 mm. Cetka ['opsieBa co-
CTOUT U3 225 OONBIINX KBAAPATOB, YACTh U3 KOTOPBIX MO/pa3jieiieHa Ha
MaJiecHbkHe KBajpaTuku. CTOpoHa MaJICHBKOTO KBaJpaTUKa paBHA
1/20 mm, mmomans paBHa 1/400 Mm°.

Kamepy HakpbIBalOT TOKPOBHBIM CTEKJIOM M IPUTUPAIOT €ro A0 00-
pa3oBaHUs pPagy>KHBIX KOJel UHTEP(EpPEeHIMU, UTO SIBISETCS MpU3HA-
KOM JOCTaTOYHO IUIOTHO NpuUTepToro crekna. llumetkoi oTOuparoT
MIPOU3BOJIBHOE KOJIMYECTBO THIATEIBHO MEPEMEIIAHHON KYJIbTYphl BO-
JOPOCIIE M HAHOCAT €€ KAaIUId NOJ HWXKHUK U Ha BEPXHUU Kpau mo-
KPOBHOT'O CTEKJIa, 3aMOJIHsSI KaMepy Tak, 4TOObI B HEE HE IMOMajaiy Imy-
3bIPbKH BO3AyXa. M30BITOK BOJOPOCIEBOM KYJIBTYpPhl BBITECHSETCS IO
KaHaBkaM Kamepbl. [IpocMmaTpuBarOT Bce KBajpaThl MO JAUArOHAIH
(5 GospIIMX KBaJIpaTOB) WM Kamepa LETUKOM (€CIM YHCICHHOCTh BO-
aopocieil HezHauuTenbHas). [logcuer mMpou3BOAST MO MHKPOCKOIIOM
MBMU v MBP npu yBennuennu B 100 nnu 200 pas.
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B kaxmoi mpoOe moJCUMTHIBAIOTCS KJIETKH BOJOPOCIEH, KaK MH-
HUMYM, B TpPEX Kamepax C MOCJICAYIOIIMM BBIYMCIECHUEM CPEIHETO
apudmeTrnueckoro. Ilepecuer YMCIAECHHOCTH KIJIETOK BOAOPOCIEH Ipo-
BOJIUTCS IO hopMmyJie:

1000n
N=" )
riae N — 4UCIIEHHOCTh BOJOPOCIIEH, KII/CM; 11 — 9HCICHHOCT BOJOPOC-
JIel, HAUJEHHBIX B CEKTOpE (KBaApaTe) CETKU KaMephbl, Ki; S — IIomaiab
CEKTOpa CETKU, MM°; i — rIybuHa cueTHOi Kameps, MM; 1000 — kodd-
(UIMEHT mepecueTa KyOMYEeCKMX MUJUIMMETPOB B KyOMUYECKUE CaHTH-
METPBHI.

2. IIpuzomoenenue opoiicicesoii CycneH3uu

JInsl IPUTOTOBJIEHUS APOKIKEBOU cycnieH3nn | r cBexux wim 0,5 r
CyXHX XJIEOONEKapHbIX Apoxokeil 3amuBaoT 100 oM OVCTUIUIUPOBAH-
HOM BoAbl. Ilocne HaOyXxaHUsl CyCHEH3UIO THIATEIBHO MEPEMEIINBAIOT.
JI1s1 KOpMIIEHUS MCIIOIB3YIOT CIa0OMYTHBIM (BEpXHUM CJIOM TOCie OT-
CTaWBaHUsI) PACTBOP JPOXOKEBOW CyclieH3uM. JlomyckaeTcs XpaHUTh
JPOXOKEBYIO CYCIICH3UIO B XOJOAWIbLHHUKE HE Oosiee cyTok. llepen
KOPMJICHUEM JIPOXKEBYIO CYCIIEH3UIO THIATEIBHO MEPEMENINBALOT.

3. Kopmnenue mamounoii u CUHXPOHUUPOGAHHOU KYy1bMYpbl
uepuooagnuii

OnTuMalibHOE KOJUYECTBO KOpMa U COOJIIOICHUE PEKUMa KOpMJIe-
HUS — OJHO W3 OCHOBHBIX YCJIOBHM TOJYYEHHS YIAOBICTBOPUTEIIBHBIX
pe3yJbTaTOB OMOTECTUPOBAHUSI, TAK KaK MU300UJIBHOE KOPMJICHHE MO-
KET MPUBECTU K CHUKEHUIO YYBCTBHUTEIBHOCTU TECT-OPraHU3MOB, 3a-
COPEHHUIO (PUIBTPYIOIIETO ariapara paykoB M COKpAIIEHUIO COJAEpKa-
HHSI PaCTBOPEHHOIO KHUCJIOPOJA B KYJIbTUBUpYyEMOW cpene. Hemocra-
TOYHOE TMHTAaHWE TNPUBOJUT K HEAJECKBATHOMY pPEarupoBaHUIO
neproadHuil Ha BO3IEUCTBUE TOKCUUECKUX BEIIIECTB.

KopMat Matounyto KyJabTypy liepuoaadHuil €KeTHEBHO, OJUH pa3
B CYTKH, 100aBsis 7 cM’ TPOAKIKEBOU CYCIIEH3UU U 7/ CM~ KOHLIEHTPUPO-
BAHHOW BOJOPOCJIEBOM CYCIICH3HMH Ha 1 I[M3 KYJIbTUBALIMUOHHOW BO/IBI.

CHUHXpOHU3UPOBAHHYIO KYJIbTYpY LEepUOJadHUI KOPMST TaKxKe
€XKEeJTHeBHO, OJIUH pa3 B CyTkH, go0OaBysis 0,2 oM’ KOHIICHTPUPOBAHHOM
WK B 2 pa3a pa30aBJIeHHON NUCTUUIMPOBAHHOW BOJOW BOJOPOCIICBOM
CycreH3uu Ha 15 oM KYJIbTUBAlMOHHOM BOJBI. JlOIIyCKaeTcsi KOPMUTH
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CUHXPOHU3UPOBAHHYIO KYJbTYPY liepuoaHUN KOMIIEKCHO, J0OaBIss
JIPOXCKEBYIO CYCIICH3HIO depe3 aeHb — 0,06cM’ (mBe karwm) Ha 15 M
KYJIbTUBALIMOHHON BOABI. J[OCTaTOYHOCTh MHUTaHUS TECT-OPTraHU3MOB
MOATBEPKIACTCS YAOBICTBOPUTEIBHBIMU PE3YJIbTaTaMU KOHTPOJISL.

4. Kopmnenue uepuooagnuii 6 Ikcnepumenme

KopmsaT nepuonadguuii B OCTpOM OIBITE €XKETHEBHO, OAWH pa3 B
cyTkH, n1ooassis 0,2 oM KOHIICHTPUPOBAHHOU WK B 2 pa3a pa30aBiicH-
HOH [UCTHIUIMPOBAHHOM BOXOH BOMOPOCIECBOH CycreH3WH Ha 15 cM
KYJIbTUBALIMOHHON BOABI. J[OCTaTOYHOCTh MHUTaHUS TECT-OPTraHU3MOB
MOATBEPKIACTCS YAOBIECTBOPUTEIBHBIMU PE3YJIbTaTaMU KOHTPOJISL.

Ecnu B onbiTe HabmogaeTcst 3¢ dext nepekopma (rudeb padykoB B
KOHTpPOJIE), TO LepuoAapHUNA KOPMSAT B OMbBITE BOAOPOCIEBON KYJIbTY-
pOif MEHBIIEH [TOTHOCTH, 5 — 6 MITH. KI/CM® — CI1a60-3eIeHOe OKpAIIIH-
Barue. 1o 0,03 cm’ (omHa xamist) Ha 15 oM KYJIbTUBAlHOHHOM BOJIBI.
OnTuMalnibHas TIOTHOCTh BOJOPOCIEH MOXKET OBITh MOoAOOpaHa dKCIe-
PUMEHTAJIBHO.

[leprnoaadHuii B XpOHUYECKOM OIIBITE JOMYCKAETCS KOPMUTh KOM-
IJIEKCHO: BOJAOPOCIISIMU U CyCIleH3uen npoxoxen. CycneH3us: JpoxoKken
B 00BeMme 0,06 e Ha 15 oM’ KYJIbTUBAIIMOHHOM BOJIbI 100ABISIETCS Ye-
pe3 nensb. llepen kopMileHHEM TeMNepaTypy BOJOPOCIEBON U APOKIKE-
BOM CYCHEH3UM JOBOJAT 10 KOMHATHOW. IIIIOTHOCTH BOIOpOCHEH B
KYJbTUBAIIMOHHBIX U SKCIEPUMEHTAIBHBIX COCYJIax cpa3y Mocje KOpM-
JICHHS! TOIDKHA COCTaBIATH (2 — 2,3)-10° ki/em’. JIoGaBKY MUK OCYIIe-
CTBJISIIOT ITPY TOMOIIM aBTOMATHYECKOTO J103aTOPa WJIM MUKPOITUNETKH
MOCJIE TIIATEIBHOTO MPEIBAPUTEIBHOTO MTEPEMENTUBAHUS IPOAKKEBOU U
BOJIOPOCIIEBOM CYCIIEH3UHU.

1.6.5. OTOOpP, TPAaHCNOPTUPOBKA, XpPaHEeHNe
U noaroToBka Nnpo6 Boabl

1. Omoop, mpancnopmupoeka u xparnenue npod 600ul

OO6bemM mpoObI BOBI JI OMPEACICHUS OCTPOr0 TOKCUYECKOTO JeH-
cTBust cocTaBisier 500 cm’, XPOHUYECKOI0 TOKCUYECKOTO JCHCTBUS —
2,5 nqv°. OTOupaeMsblii 06beM JOKEH ObITh B ABA pa3a GOJIbIIC Tpe-
Oyemoro Jj1si XpaHeHus AyOJsiMKarta nmpoOkl 10 KOHIIa OMOTECTUPOBAHUSI.

Mertoasl 0TOOpa, TPAHCIIOPTUPOBKHU, XPAaHEHUS, TTOJATOTOBKH K BbI-
MOJIHEHUIO OMOTECTUPOBAHUS JOJDKHBI 00€CTIEUUTh HEM3MEHHOCTh CO-
CTaBa Npo0 B MHTEPBAJE BPEMEHU MEXKIYy OTOOPOM MPOO M MX aHaIU-
30M.
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O6uue mponeaypsl otoopa mpod omnpenenensl B 'OCT P 51592-
2000 «Bona. O0mue TpedboBaHus K 0TOOPY MPoO».

OT60p 1po0, TPaHCHOPTUPOBKA U XpaHEHUE TPYHTOBBIX BOJ OCY-
miectBiseTca B coorBercTBUM ¢ CT COB 4710-84 «Bojabl no3eMHBIE.
OO6uue TpedoBaHus K OTOOPY TTPOO».

OT60p 1po0O B MOBEPXHOCTHBIX MPOTOYHBIX U HEMPOTOUYHBIX BOJIO-
emax ocyuiectBisierca B coorBerctBur ¢ ['OCT 17.1.5.05-85 «Oxpana
npupobl. ['mapocdepa. O61me TpeboBanusa kK oT0Opy Mpod MOBEPXHO-
CTHBIX U MOPCKHX BOJI, JIbJIa U aTMOC(EPHBIX OCATKOBY.

Jli1st mpo600TOOpa UCTIONB3YIOT YCTPOUCTBA B COOTBETCTBUU C Tpe-
ooBanusimu 'OCT 17.1.5.04-81 «Oxpana npupomsl. ['uapocdepa. [pu-
OOpBl U YCTpOWCTBA i1 OTOOpa, MEPBUYHON 0OPaOOTKH M XpaHEHUS
po0 npupoaHbIX BoA. OOIIKE TEXHUYECKHUE YCIOBUS.

OT60p npoO NUTHEBBIX BOJI OCYILIECTBISETCS B COOTBETCTBUU C
['OCT P 51592-2000 «Bona nutseBast. OTOOp mpo6».

OT60p MUTHEBBIX BOJ MEpe]] MOCTYIJICHUEM B PaCTIPECIUTEIbHYIO
CETh MPOU3BOJIAT U3 KPAHOB HA BOJIOBOIAX, PACIIOIOKEHHBIX HA BXOJIC B
YCTaHOBKY 00€33apakMBaHMUs.

[IpoObl MUTHEBOM BOJIBI B UICTOUHHMKE BOJOCHAOKEHUS M CTOYHOM
BOJIbI ¢ TiIyOuHBI MeHee 0,5 M oTOuparoTcs mpoOoOTOOPHUKOM JTHOO0TO
T 06BeMoM 500 — 700 cm.

BononpoBoaHyto BoAy OTOMpArOT H3-MOJ KpaHa, MHOTOKPaTHO
OTOJIOCHYB €ro otOupaeMon BoJOH, mocie 10-MHUHYTHOTO ClIMBa TpHU
MOJIHOCTBhIO OTKPBHITOM KpaHe. KpaH aHTHcenTHuyeckoil oOpaboTke He
MOJIBEpraeTcsl.

OTOOp CTOUYHBIX BOJ OCYIIECTBIIIETCS B COOTBETCTBUU C TPEOOBa-
Husmu HBH 33-5.3.01-85 «MHCTpyKIHs Mo 0TOOpY Mpoo AJIsl aHATU3a
CTOYHBIX BOIY.

OT6Op MPUPOAHBIX U CTOYHBIX BOJ CJIEAYyET MPOU3BOJAUTH B MECTaX
HanOoublero nepememnBanus. CTOYHbIE BOJBI OTOMPAIOTCA Ha Cpe/l-
Hel TiyOMHEe MOTOKa, TJIe TBEpAble YacTHUIIbl PAaBHOMEPHO pacmpejiese-
HBI.

OuwuiieHHBIC CTOYHBIC, a TAKKE MUTHEBHIC BOJIBI HAa CTaJUU BOJIO-
MOJITOTOBKU CJeAyeT OTOUpaTh M0 CUCTeMbl XjopupoBanus. [Ipenmnou-
TUTEIBHO OTOUpPaTh CPEIHECYTOUHYIO MPOOY KaXKIblii 4ac B TEUCHUE
24 gacoB, TOCJIE€ THIATEILHOTO TMEPEMEIIMBAHUS BCEr0 00beMa OTO-
OpaHHOM MPOOBI A1l UCCIIETOBAaHUS OEpeTcss HEOOX0AUMOE KOJIMYECTBO
BOJIBI.
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JlomycTMoe MUHMMAaIbHOE KOJIMYECTBO OTOMpPAEMBIX €IMHUYHBIX
npo0 I MOCHEAYIOIIETO CMEMIEHUS — TPH, C UHTEPBAJIOM MEXIY OT-
Oopamu HE MEHee Jaca.

[Ipu B3sTHH TIPOO M3MEPSIOT TeMIlepaTypy Bojasl. He momyckaercs
KOHCEpBUPOBaHUE MPOO, MpeTHA3HAUYCHHBIX JJISI UCCIEI0BAHMS HA TOK-
CUYHOCTb. [[71s1 JTydIiell cCOXpaHHOCTH B XKapKylO MOrojly mpoObl TpaHC-
MOPTHPYIOT B KOHTEHHEPax-XOJOAWJIbHUKAX MPU TeMmIlepaType oT +4
no+10 °C. B xononmselii miepuoj roja KOHTEHWHEPHI MOJKHBI OBITh
CHA0XEHBl TEPMOU3OJIUPYIONIUMU TPOKIAJAKAMU, 00€CTICUNBAIOIIUMHU
npeaoxpaHeHue npod ot npomep3anus. [Ipu TpaHCOPTUPOBKE HE Clie-
IyeT JIepKaTh MPOObI HA CBETY.

[Ipu orGope nmpoObl COCTABISAIOT MPOTOKOJ, B KOTOPOM YKa3bIBAIOT
1eNb MpoOooTdOpa, YMCII0, BpEMs, MECTO OTOOpa MPOOkI, TEMIIEPATYPY
BOJbI (MM pe3yJIbTaThl APYTUX MPOU3BEACHHBIX HU3MEPEHUI), HOMEp
MpoOBI, CTaBIT TMOANUCH W PACIIM(POBHIBAIOT MOAMUCH OTOMPABIIETO
npoObl. Ha OyThUIb HAKIIEWBAIOT 3TUKETKY C YKa3aHUEM HOMepa MpooObl,
MecTa, JaThl ¥ BpEMEHU ee 0TOopa.

buomecmuposanue npod 600vt npoeooam He no3onee 6 uacoe
nocne ux omoopa. Ilpu HEBO3MOXKHOCTUA MPOBEACHUSI aHAIU3a B yKa-
3aHHBIM CPOK MPOOBI BOJBI oxjaxaaroT (+2...+4 °C). XpaHutb mpoObl
cienyer He Oonee 24 yacoB mocie ordbopa. O MpOAOTHKUTEIHLHOCTH
XpaHEHUsI MPoO BOJIBI JIENAIOT OTMETKY B MPOTOKOJIE OMOTECTUPOBAHUSL.
B HUCKIIOYUTEIBHBIX CIy4YasiX, MPU OTCYTCTBUH JIETYUUX OPTaHUYECKUX
BEILIECTB, J0MycKaeTcsi 3amopaxkuanue mpod (—20 °C) u ux xpaHeHue
10 ABYX HEIENb, OJHAKO CIEAYET MOMHHTh, YTO IOCIIE pa3MOpakKuBa-
HUS TOKCUYHOCTH BOJIBI MOXKET M3MEHUThCA. Eciu mpoObl TpebyeTcs
OTCTauBaTh WK (PUIBTPOBATH, TO (GUIBTPALIUS U OTCTAUBAHUE JOJIKHBI
IPEIIIECTBOBATh 3aMOPAKUBAHUIO.

2. Iloozomoeka npod 600bl K OuomecmuposaHuIo

[lepen OmoOTECTUPOBAHUEM TMPEABAPUTEIHLHO OXJIAXKJICHHBIC WU
3aMOpOKEHHBIE TPOOBI TOBOJAT 0 TemmnepaTypsl ot +19 no +24 °C.

[Ipy HaIMYKMKM B CTOYHBIX BOJAX KPYIMHOJUCTIEPCHBIX BKIIOYEHUN
(c nmameTpom 4vactull 6osee 3,5 MKM) HeoOXoIMMa ghunsmpauus po-
OBl yepe3 HauboJiee MOPUCThIE 00e330JICHHBIE (PUIBTPHI «Oemas JICHTa
(HEOMYCTUMO HCIIOJIB30BaTh «CHUHIOIO JICHTY», TaK KaK OHA 3aJIepKU-
BACT KOJUIOMJHBIE BEIIECTBA, UYTO 3aHUMXKAET PE3yJIbTaThl OMOTECTUPO-
BaHUS).
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[Ipuponnble BOAbI (UIBTPYIOT 4epe3 MeMOpaHHbIE (UIBTPHI C
auameTpoM 1op 3,5 MkM (GUIbTp neped NPUMEHEHUEM JI0JDKEH ObITh
MPOMBIT U NPOCTEPWIN30BAH KHUISTYEHUEM B AUCTUIUIMPOBAHHOU BOJE
He MeHee 10 MuHYT) Wi 4yepe3 00e330JICHHbIE (PUIBTPHI «Oemas JIeH-
Tay.

AKmuenblil X10p, UCTIONB3yEeMbIN 1151 00€33apa’kUBaHUs MUTHEBBIX
U CTOYHBIX BOJ, SIBJISIETCS TOKCMYECKUM BEIIESCTBOM, MO3TOMY TMEpe/]
OMOTECTUPOBAHUEM IMUTHEBBIX BOJ, a TaKXK€ MPU HEOOXOJAUMOCTH aHa-
JM3a CTOYHBIX BOJ IMOCJE CHUCTEMBI XJIOPUPOBAHHMS XJIOP CIEAYET yJa-
JUTh U3 UCCIENYEMON BOJbI OTCTAMBAHUEM MPOOBI C OTKPBITON KPBIIII-
KOU 1ipu Temrieparype ot +2 1o +4 °C He meHee 24 4acos.

[Ipo6a BoabI, moyIexallas TECTUPOBAHUIO, JODKHa uMeTh pH
7,0 — 8,2, ecau pH npoObl BBIXOAUT 3a YKa3aHHbIE MPEJEibl, B OT/ICIIb-
HOM SKCIEPUMEHTE YCTAaHABIMBAETCSI TOKCUYHOCTbD, BbI3bIBAEMAasi BOJIO-
POJHBIM TMOKAa3aTENEM. 3aTeM OIPENEIAECTCS TOKCUYHOCTh BOJBI MTOCTE
HeWTpanu3auuu npoosl. [looxkucaenue ocymectBistoT 10 %-HbIM pac-
tBopoM HCL, noowenauusanue — 10 %-awim pactBopom NaOH. Ilocie
HeWTpanmu3anuu mpoosl adpupyroT 10 — 20 MUHYT 111 cTaOMIM3alu
pH. Perynuposanue pH He IODKHO BBI3BIBATH XMMUYECKON PEAKLIUU C
BEILIECTBaAMH, MPUCYTCTBYIOIIMMHU B TpoOe (BBIMaJACHUE OCAIKa, KOM-
MJIeKcoo0pa3oBaHKe) U HE JOHKHO Oosiee yeM Ha 5 % U3MEHSATh KOH-
LEHTPALUIO UCCIEAYEMBIX BOJ.

[Ipu uccnenoBaHUM TPYHTOBBIX WJIU JIPYTHX BOJl C COOEPHCAHUEM
Jcene3a NByXBaJleHTHOTO Oosee 1 MF/I[M3 (BammoBasi ¢opma) HEOOX0IU-
MO MpeJIBapUTEILHOE OTCTaMBaHUE MPOO HE MeHee 24 4acoB MpU TEM-
nepatype oT +2 1o +4 °C. OcBeTyieHHas: BoAa CU(OHUPYETCS U aHAIIU-
3UPYETCS HA TOKCUYHOCTb.

Tectupyemass mpoba BOJABI JOJKHA UMETh KOHUEHMPAuuw pac-
MEOPEHN020 KUC0POOa HE HIDKE 6 MI/IM’, B IPOTHBHOM CIIydae Ipo-
Oy a’pupyIOT MPU MOMOIIM aKBAPUYMHOI'O KOMIIpeccopa nepea mpoie-
Iypoil OMOTECTUPOBAHUS.

3. Ilpuzomoesnenue pazoasieHuil ucciedyemuvix 600 0,11 duomec-
mMupoeanus

JI1s mpuroToBiieHUsT pa30aBICHUN HCCIETYEeMbIX BOJ MCIIOJIb3yeT-
csl KyJbTHUBaUMOHHAsi Boja. [IpeaBapurenbHO, mepesl MPUTOTOBICHUEM
HEOOXOAMMBIX pa30aBIECHUN BOJ ISl MCCJEAOBAHMS, MOJATOTABIUBAIOT
COOTBETCTBYIOIIEH €MKOCTH MOCYAY, B KOTOpOWl OyJayT rOTOBUTH pac-
TBOpBI. OOBEM HCIONIB3YEMOU MOCYAbl JOJDKEH Ha 1/3 mpeBbllaTh He-
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00XOAMMBI O0BEM MPUTOTABIMBAEMOr0 pPa30aBICHUS] HCCIEAYEMbIX
BOJI.

[lepen mnpuroToBieHUEM pa30aBICHUNA HYXKHO MOATOTOBUTH IO
BO3MOKHOCTH JIBa OJJMHAKOBBIX COCYJa: OJMH — JJisi pa30aBlieHHs, a
JIPYrou — JJisl XpaHEeHUs] pacTBOpa (MOXKET CIYyYHUThCA, YTO B OJIMOKal-
1IME Yachl MPOLEaypYy OMOTECTUPOBAHUSA B ONPEICTICHHOM pa30aBiIeHUU
HE00X0oauMO OyaeT MOBTOPUTH). Kak BO BpeMsi MpUTrOTOBJIEHUS pa3daB-
JICHUH, TaK W MPU UX XpaHEHUU OYyThUIM WM Apyras nocyaa oosi3aTresnb-
HO JOJDKHBI OBITh 3aKPBITHI MPOOKAaMH U CHAOKEHBI HAIIMUCSIMU O TIPH-
TOTOBJICHHOM KOHIIEHTpalMu HUccieayeMbix BoA. IIpuroroBieHue pac-
TBOPOB, pa30aBlieHU, MPoBeACHUE OMOTECTUPOBAHMS BBIMOJTHSIIOTCS
npu koMHaTtHOU Temmneparype (19 — 24°C). TemnepaTypa KyJbTUBAIHU-
OHHOM W HCCIeayeMON BOJIbl JOJDKHA ObITh TAKXKE JOBEIECHA J0 KOM-
HATHOM TeMIIepaTyphl Mepe]] MPUTOTOBICHUEM pa30aBIeCHUH.

Jlist mpuroToByiieHUs pa3z0aBiieHU OepyT ompeacsieHHbIe, OTMe-
pEHHBIE MEPHOM MOCyAO0W, 00bEeMBbl HUCCIEAYeMOW U pa30aBigrouIeH
(KyTbTUBALIMOHHOW) BOJABL. B KauecTBe MEpHOU MOCYHAbl JJi1 0OHEMOB
MeHbire 10 cM’ HCIIONMB3YIOTCS MEPHBIE MATETKH, Goxee 10 cM® — Mep-
Hble UWIUHPEL. Ilogepxnocmmuvie, npecusvle, ZPyHmMosvie U CMOUHbBLE
600bl C HEU3BECTHOM CTENECHBIO TOKCUYHOCTH aHanuzupytorcs B 100,
30, 9, 3, u 1%-noii konuenmpayusax. Cmounvie u ouUU{eHHbIE CHOYU-
Hble 600bl (0TOOpPAHHBIE JO CUCTEMBI XJIOPUPOBAHUS), €CIIU HE U3BECT-
Hbl UX TOKCHUYECKHE CBOWCTBA, TECTUPYIOTCA B IEPBUYHOM HCIIBITAHUU
B OoswllieM Habope pasBenenuit nipu 100, 50, 25, 12,5, 6,25, 3,12, 1,5,
0,78 %-noit konuenmpauuu.

Ecnau mpenBapuTenbHO HU3BECTHO, YTO CHIOUHBIE 600bl 00JIaIalOT
2UNEPMOKCUYHOCIMDbIO, A TAKXKE, €CIIA 3TO MOXXHO NPEIIOJOKHUTH IO
JTAHHBIM THAPOXUMHUYECKOTO UCCIEOBAHUS, UCCIEAYEMbIE KOHIICHTpA-
UM YMEHbINAIOTCI U cocTtaBystoT 10, 3, 0,3, 0,1 %. Bo3moxxeH npous-
BOJIbHBIM BBIOOp pasBeieHuil. Uem BbIIIE mOpeArnoiaraeMas TOKCHY-
HOCTb, T€M OOJIbIIIEH JOJKHA ObITh KPAaTHOCTh Pa30aBICHUI UCXOIHOM
poOBI.

[Tocne mostyueHus MpeaBapUTEIbHBIX PE3yJIbTaTOB OMOTECTUPOBA-
HUSI IPU HEOOXOJUMOCTHU TOTOBSITCS W AHAIU3UPYIOTCS JOTOJHUTEb-
HbIE pa30aBICHUS.

B npouecce npurotoBieHus paz0aBieHU MpoObl TIIATEIBHO IIe-
PEMEIINBAIOT.
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[Ipy BBIMOJHEHUU MPAKTUYECKOTO OMOTECTUPOBAHUS HCIOJIb3YIOT
B OCHOBHOM JIBa MOKA3aTeJNsl, XapAKTEPU3YIOIIUX COAECPKAHHUE HCCIIe-
TyeMOM BOJIbI B pa30aBICeHHOM KYJIbTUBAIIMOHHOW BOJOM pacTBOpE: 60
CKOJIbKO pa3 ucciedyemasn 600a pazdaesiena u KaKoeo ee npoueHmHuoe
cooeporcanue 6 pa3zdasieHuu.

Ilpumep. Kax nyteM pa30aBieHUs MOIYUYUTh X %-HBIM pacTBOP
CTOYHOM BOJIBI M PacCUMTaTh, BO CKOJIBKO pa3 oHa pa3basieHa? Bemu-
yuHy X OyJeM u3MepsaTh B A0JsX. Toraa enuHuIla COOTBETCTBYET pac-
TBOpY, B KOTOPOM X — JIOJIsl UccieayeMoin Bojibl U (1 — X ) — J1osst yuc-
TOW KYJbTUBALMOHHOM BOJbL. KyJIbTMBAIIMOHHOW BOIBI B PacTBOPE

() 1—
OOJIBIIE, YEM CTOYHOM, B — pa3. CTeleHbo pa30aBiIeHns] HA3bIBACTCS
X

1
BeJuunHa —. Ecim x HN3MCPACTCA B IIPOLCHTAX, TO 3Ta BCIIMYMHA 3alln-
X

meTCA B BUC:

100%
x%

Hrak, ecau Kk ogHOM g0ie cTouHOM Boabl 100aButh (100 — x) % mo-
JIeW KyJIbTUBALIMOHHOM BOJIBI, MBI TTOJIY4YHM X %-HbIid pacTBOp. Hampu-
Mep, I NoIy4YeHus S5 %-HOTO pacTBOPA CTOYHBIX BOJ BBIUYHUCIHM CTE-
MIeHb pa30aBICHUS

100%
5%

Y TIOJy4YuM, 4TO | A0ysi CTOYHBIX BOX M 19 mosien KyJbTUBAIMOHHOMN
BOJIBI COCTaBSIT MPHU CMEIIECHUU 5 %-HbIl pacTBOP CTOYHBIX BOJ, T.€.
5 %-HbII1 PacCTBOP CTOYHBIX BOJ MOJYYHUTCA Npu uX 20-KpaTHOM pas-
OaBJICHUMU.

=20

1.7. lMpouyedypa 6uomecmupos8aHusi

1.7.1. AKcnepuMeHTbl NO YCTaHOBNEHUIO OCTPOro
TOKCUYECKOro AemcTBuA

1. Buomecmuposanue npoo 600wl
Jlnst onpeneneHuss OCTPOro TOKCHYECKOTO JEUCTBUS MPOBOJAUTCS
OMOTECTUPOBAHUE HMCXOAHOW (0e3 pa3daBiieHUs]) HCCIEAYEMOM BOJIbI
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VI BOAHOW BBITSKKHM M3 TIOYB, OCAJIKOB CTOYHBIX BOJA, 0TX0/0B. Ecnu
TpeOyeTCsl CPAaBHUTH CTENEHb TOKCHYHOCTH CTOYHOM BOABL, 0TOOpaHHOU
U3 Pa3HBIX MECT WM B pa3HOE BpPEMs, TOTOBST CEPUIO pa30aBiieHUl (HE
MEHEE TpeX), MPUTrOTOBJIEHHBIX 10 1. 1.6.5.3.

OnpeneneHre TOKCUYHOCTH KaXJ0W MmpoObl 0e3 pa3daBiieHUs U
Ka)KJ0ro pa30aBlieHUs MTPOBOJUTCS B AECITH MapajlieIbHbIX cepusx. B
Ka4eCTBE KOHTPOJIS UCIONb3yeTcs 10 mapajuieibHbIX CEpUN C KYJIbTH-

BAllMOHHOW BOJIOW.

buotecTupoBanne MPOBOIUTCS C COOJIFOJIEHHEM TPEOOBaHHUI K
TeMIrepaType, MpoAOKUTEIILHOCTH (oTOoNepruoaa U KaueCTBY KyJbTHU-
BallMOHHOM BOAbI o 1. 1.6.2; 1.6.3.2.

DKCIIEpUMEHTHI MPOBOJIATCS B XUMHUYECKUX CTakaHax o0beMoM 30
CM3, KOTOpBIE 3aMoOJIHAIOTCA Ha 15 oM’ HCCJIElyEMOU BOJIOW, B HUX IIO-
MEIIAeTCsl HO 00HOU uepuooagruu He Oosiee 24-4acOBOTO BO3pacTa
(pa3HHIla MEXIy BO3PAacTOM PAYKOB HE JOJDKHA COCTaBIATH Oojiee
8 4acoB, UTO OMPEACIISIETCA M0 Pa3MEPY PAYKOB U 00ECIIEUNBACTCS CUH-
XPOHU3UPOBAHHBIM KYJbTUBUpOBaHUEM). llepronadhHuii OTiIaBIMBaIOT
13 XMMHYECKUX CTAKaHOB, B KOTOPBIX BBIPAIIUBACTCS CHHXPOHU3UPO-
BaHHas KyJbTypa, MUIETKONH 00beMOM 2 M’ (C OTHHJICHHBIM M OILIaB-
JICHHBIM KOHIIOM M JHaMeTpoM oTBepcTus 2,0 MM) C pE3HMHOBOU Ipy-
ment. [TomemaroT ux 1Mo 0JIHOM Ha Ca40K, YEPE3 KOTOPBIA BOJIA CIIUBACT-
Ci B OTIEIbHBIA XUMHUYECKHH CTakaH, MOcCJie 4ero IepuogapHuu
CauyKOM BHOCST B CTaKaHbl ¢ uccieayemon Bojion. Ilocaoky paukoe na-
YuHarOm ¢ KOHmMpOIbHOU cepuu. B uccnedyemwvie pacmeoput yepuo-
oagpnuilt nomewiarom, HAYUHAA C 00IbUUX pa30aesieHUll (MEeHbUIUX
KOHUEHmMpauuil 3azpA3HAIOUWUX 6E€U{€CME) K MEHbUUM pa30asieHu-
am. Tlocime KaxIoW MOCaaKd B MCCIEIyEeMbIE PacTBOPhI CAa4yOK TIIA-
TEJIbHO MPOMBIBAETCS B COCYJIe 00BEMOM 2 M c KYJIbTUBAIIHOHHOM BO-
noi. J{ns paOoThl ¢ cepueid KOHTPOJIS T0JKEH OBITh OTJEIbHBIN CavyoK.

Jna  KaxIoW  CepUuM  HMCCIEIYyEeMOWM  BOJBI  HCIIOJB3YETCS
10 xumuyeckux crakaHoB. OOIIee KOJWYECTBO CTAKaHOB, UCIOJb3ye-
MBIX B OIIBITAX, paBHO yAECITEPEHHON CyMMe BceX pa30aBiICeHUH, ILIIOC
10 nsist ucxogHou BoAwl, rutoc 10 11t KOHTPOJIS.

B sxcnepumenmax no onpeoeneHuro ocmpou moKCUYHOCMU Yepuo-
OaghHull KopMaAm nepeod HaAYaioM IKCNepuUMenma, a 8 nociedyrujue cy-
mxu — coenacro n. 1.6.4.4. Ilpu uccredoosanuu manvlx KOHYEHMPAYULL
MOKCUKAHMA He0OXO00UMO OMKA3AMbCSL OM KOPMIEHUSL OPOACHCAMU,
MAaK Kak OpoxiciHcesvle KIemKu no210warom XumMukam, 6C1e0Cmesue 4e2o
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KOHYEeHmMpayus e2o 8 pacmeope CHUNCAEMCsL U 9O 3AMEMHO 6lusen Ha
pe3ynremamsl ucciedosarnus. B meuenue 48 uacoe yepuooagpuuii ne
Kopmam.

B 3kcnepumenmax no onpeodenenuiro ocmpoii mMOKCUUHOCHIU
pacmeopel He MEHAIOM.

Yuem cmepmunocmu yepuooaghnuii B onbiTe U KOHTPOJIC MPOBOJIAT
yepe3 Kaxcowlll 4ac N0 KOHIA TIEPBOTO JIHS OMbITa, a 3amem 2 pasa 8
CYMKU edcedHesHo N0 UCTeueHus 48 JacoB.

HemoasmwxHple 0cOOM CYMTAIOTCS MOTUONIMMU, €CITM OHU HE HAYH-
HAIOT JIBUTAaThCsl B TE€UEHHE 15 CEKyHJ MOCJE JIErKOro MOKauyWBaHUS
ctakaHa. OTMEYaloTCA TaKXKe npuzHaxku TUOeIu TUAPOOMOHTOB (KM3Me-
HEHHUS B OKpacKe Tela M COACPKUMOT0 KUIEYHHKA, B KU3HECHHO BaXK-
HBIX OpraHax ocooeil).

PesynbpTarel HaOMOeHN 3aHOCAT B padouunii xypHan (IIpunoxe-
Hue 1, 2). Ecinu rubens nepuonaduuii B koutpose npessimaet 10%, pe-
3yJITAThI OTbITA HE YYUTHIBAIOTCS, U OH JOJKEH ObITh TOBTOPEH.

2. I'uopoxumuueckuit ananus ucciedyemvix pacmeopos

ITocie Toro kak pe3yiabTaThl AKCIIEPUMEHTA YUYTEHBI, BCE IIEPHO-
nadHUU W3 CTAaKaHOBBBIOPACHIBAIOTCS, Kakaash cepusi pa30aBlICHUN W3
10 crakaHoB cimBaeTcs B XMMHUYCCKHMI cTakaH oonemom 200 CM3, u
MpoBOJATCS U3MepeHus pH, TemmepaTypsl, COAEpKaHUsI PACTBOPEHHO-
ro KHUCJIOpOJia ¢ momoniplo okcuMmeTrpa. ConepkaHuEe pacTBOPEHHOIO
KHCJIOpPOJa B KOHIIE AKCIIEPUMEHTA JOJKHO OBITh HE HUKE 4 MI/IM, pH
B auanazoHe 7,0 — 8,2. Bce OTKIOHEHHUsSI OT YCTaHOBJIEHHBIX HOPM, a
TaKXe JTaHHBIC M0 KaXXJI0M CEpUHU pa30aBICHUMN, UCXOIHONU BOJbI U KOH-
TPOJIO TaKXKE 3aHOCAT B pabOuMil KypHal M IPOTOKOJ Pe3yIbTaTOB

skcnepumenTa (IIpunoxenue 1).

1.7.2. dKcnepuMeHTbl NO YCTaHOBJIEHUIO XPOHNYECKOIro
TOKCUYECKOro AencTBus

Jnst onpeneneHus: XpOHUYECKOrO TOKCHYECKOrO IEWUCTBHS MPO-
JOJKAETCS OCTPBIA SKCIIEPUMEHT C UCTIOJIb30BAHUEM KOHTPOJIA U CEPUU
paz0aBiieHUH, B KOTOPBIX OCTPOE TOKCUYECKOE ACHCTBHUE HE MPOSBU-
JIOCh WJIM TOTOBUTCA HOBasi cepusi pa30aBIICHUI C yU4E€TOM PE3yIbTaTOB
OCTPBIX OMBITOB. 32 UCXOJIHYIO BOJY IPUHUMAETCS pa30aBIICHUE HCCIIe-
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JIYEMBIX BOJI, BOJHBIX BBITSIKEK M3 OCAJKOB, OTXOJIOB, MOYB, HE BHI-
3BaBIIIEE OCTPOTO TOKCHUYECKOro JAeHCTBUS. B ciiyuae ucciegoBaHus
TOKCUYHOCTH PACTBOPOB BELIECTB II€JIECOO0PA3HO MCIOJIb30BATh S-
6 KOHIIEHTpAIIMH C MATUKPATHBIMU MHTepBasiaMu. MICXOIHYIO KOHIICH-
TpalMIO U JUANa3oH BbIOUPAIOT, PYKOBOJICTBYSCh JAHHBIMU OCTPOTO U
MOJIOCTPOTO ONbITOB. Kak mpaBuio, ucxoonoiu kKonuenmpayuei 0.s
XPOHUUECKO020 IKCNEPUMEHMA A6NAeMCA KOHUEHMpAauus, cocmae-
aarowan 0,1 — 0,5 om JIK sy (LCsgy), ycmanos1eHHOU 6 OCMPOM Onbime.

s onpedenenus HAIUYUs XPOHULECKO20 MOKCUUECKO20 OeliCmaus
BOJIbI B KOHTPOJIBHOM M JIPYTMX CTBOpax BOJHOTO OOBEKTA 6800y mec-
mupylom 6e3 pazbasnenusi. Ecnu tpebyercs cpaguums cmenenb mox-
CUYHOCMU PA3HbIX NPOO 600bl WIN WCIIOIB30BaTh PE3yJIbTaThl OMOTEC-
TUPOBaHUs npu ycmanosrenuu eeaudun II/[C, comosam cepuio pazbag-
nenuti. Onpeodenarom MUHUMANBHYIO KDAMHOCHMb pa3zdasienusn, npu
KOmMopoil XpoHuuecKoe mokcuueckoe oelicmeue He nPpoaeaaenmcs.

OnpeoeneHue MOKCUUHOCMU KAXHCOOU Npodbl U Kaxicoo2o pazbas-
neHus npogooumces 6 10 napannenvHulx cepusx u conpo8oHcoaemcs 00-
HOU 0215 8cex pazbasnieHull cepueti kKonmpoJis 6 10 cmaxkanax.

[Iponerypy NMpUroTOBJICHUS PACTBOPOB U MOCAAKUA PAYKOB B IKC-
MEPUMEHTAJIbHBIE CTAaKaHbl MO OMPEAEICHUI0 XPOHUYECKOTO TOKCHUYE-
CKOT'O JIEUCTBUSA Mpou3BoAAT mo m. 1.7.1.1.

buotecTupoBanue 1Mo OonpeAcseHUI0 XPOHUUYECKOTO TOKCHYECKOTO
JEUCTBUSI TIPOBOJUTCS C COOJIOJICHHEM TpeOOBaHUI K TeMIeparype,
MPOIOHKUTENBHOCTH (DOTONEPHOIA U KAYECTBY KYJbTUBAIMOHHON BO-
el mo mm. 1.6.2; 1.6.3.2. Ilpu HecoONOICHUU 3TUX YCIOBUN IPOJI0JI-
KUTEIBHOCTh XPOHUYECKOTO 3KCIIEPUMEHTA MOXKET YBEIUYUTHCS, WIH
€ro pe3yabTaThl OYlyT COMHUTEIbHBI. BBIHYX/I€HHOE HapylIeHUEe Tpe-
OyeMbIX YCIIOBHI CIeAyeT OTMEYATh B KypHaJIe U MPOTOKOJIE.

B sxcnepumenmax no onpeoenenuro XpoHUYecko20 MmoKCUUeCcK020
Oeticmeus yepuooapHuil Kopmsam nepeo HA4AIOM IKCHEPUMEHMA U 8
nocaeoyujue OHU — 00UH pasz 6 cymku no n. 1.6.4.4.

Cmena pacmeopoe Ha HOGble OCYUWeCMEIAemcs yYepe3 Kadicovle
080oe CymoK Ha mpemvu U3 CBEKEOTOOPAaHHBIX MPOO WM U3 TIPOO, Xpa-
HSIAXCS B XOJIOAWJIBHUKE NP TeMmiieparype oT +2 no +4 °C.

st cMEeHBI pacTBOPOB TOTOBAT 10 mapasnsenbHbIX PsAIOB UCIBITYE-
MbIX pa30aBjiieHUN (M KOHTPOJIb), AHAJIOTHYHBIX HCXOJHBIM, KyJa W3
CTapbIX PacTBOPOB BBDKUBIIKE LEpUOJA(PHUN NEPEHOCATCS MPU MOMO-
IIM cayka, Ha KOTOPBI OHM MOMEIIAIOTCS MUTIETKOM 00beMOM 2 cM’, B
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CBEXKEIPUTOTOBJICHHBIE pacTBOPhI. CTapbie pacTBOPHI MPOOUIHTPOBBI-
BAIOT YEPE3 CUTO U3 MEJIIbHUYHOIO T'a3a, U Ha HEM MPOU3BOJAT MOJCYE-
Thl POJIUBIIENCS MOJIOJU, KOTOPYIO YAAISIOT, 2 B pacTBOpax — U3Mepe-
HUA (pu3nKo-xuMHueckux mapameTpos o 1. 1.7.1.2. Coxepkanue pac-
TBOPEHHOTO KHUCJIOPOJa B KOHIIE XPOHUUYECKOTO AKCIEPUMEHTA JOJIKHO
OBITH He HEKe 4 Mr/aM’, pH B nuanazone 7,0 — 8,2. Bce oTKIIOHEHUS OT
YCTAHOBJICHHBIX HOPM 3aHOCSTCS B pabo4uil *KypHal W MPOTOKOJ pe-
3yJbTAaTOB YKCIEPUMEHTA.

Yuem cmepmuocmu u poousuielicsi Mo100U 8 onvime U KOHmMpoJe
npoeoosm O0O0UH pa3 8 CYMKU eNHCeOHeB8HO, 00 KOHYA XPOHUYECKO20
onvima. Monob NOJICUUTHIBAIOT U YIAJSIOT MUIIETKOM, IPOMYyCKasl hC-
CJIEAYEMBbIN pacTBOP YE€PE3 CUTO HAJ TEM CTAKAHOM, B KOTOPOM IPOU3-
BOJUTCS TOoACYET. MICXOAHBIX BEKUBIIIMX CAMOK BO3BPAIIlAlOT B CTaKaH.

XpoHuueckuii onvim cuumaemcsa 3aKOH4eHHbIM, ecllu 6 KOHMpPo-
je evincuno 80 % ucnvimyemuvix yepuooagpuuii, a 60 % u oonee u3z
HUX 0aiu mpu NOc1e008ameabHbIX NOKOAEHUA MOA00U (TIEPBBIA MO-
MET IIPU YIOBJIETBOPUTEIBHBIX YCIOBUSIX HA 3-4-U IE€Hb U KaX]IbIA Cle-
ayromuit yepes 36 — 48 yacoB; Ipu COOIIOCHUHN YIOBJIETBOPUTEIBLHBIX
yCJIOBUH OOBIYHO MPOUCXOAUT Tpu momera 3a 7 — 10 cyTok skcnepu-
MEHTA; B 3UMHUI MEPUO]T TPETUN MTOMET, KaK MPaBUIIO, TPOUCXOAUT HA
10-e cyTku). CunTaroT Morudmux nepuogadHuil U MpeKpailarT dKCIe-
PUMEHT B CTakaHax ¢ MoruoOmied camkou. PoauBIIyrocs MOJIOJb MO/I-
CUMTHIBAIOT (MPHU MOMOIIHU JIYIbl WJIM CTEPEOCKOMUYECKOTO MUKPOCKO-
na) u BeIOpachiBatoT. Bpemsi OMOTeCTUPOBAaHMS COKPAIAETCS, €CIIU MIPU
MPOMEKYTOYHOM MOJICUETE yCTaHaBIUBaloT ruoens 20 u Oosee mpo-
IIEHTOB UCXOJHBIX HeproJa(HUI 10 CPAaBHEHHUIO C KOHTPOJIEM HJIU J10C-
TOBEPHOE OTIIMYME OT KOHTPOJISA MOKAa3aTeNs INIOJOBUTOCTH.

Pe3ynbTaThl SKCIIEPUMEHTOB 3aHOCAT B pabouuit xypHai. dopma
peructpauuu npeacrasieHa B [Ipunoxennsx 1, 3, 4.
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1.8. O6bpabomka, oyeHka
u oghopmsieHuUe pe3ysibmamose

1.8.1. OcTpble TOKCUKONOrn4yeckme aKCnepmMmMeHThbl

1. Pacuem npouyenma nocudwux uepuooa@uuii 6 mecmupyemoi
600€ NO CPABHEHUIO C KOHMPO.1eM

[Ipu onpeneneHur OCTPOM TOKCUYHOCTH MUTHEBBIX, CTOUYHBIX, MO-
BEPXHOCTHBIX, TPYHTOBBIX BOJI, & TaKX€ BOJIHBIX BBITSIKEK W3 IIOYB,
OCaJKOB CTOYHBIX BO/JI, OTXOJIOB U UX pa30aBJICHU YCTaHABINBAIOT:

— CPEIHION0 JIETAJIbHYIO (KOHIICHTPAIIMIO) KPaTHOCTh pa30aBiIeHUs
BOJI, BOJIHBIX BBITSIKEK, BBI3BIBAIOIIYIO TuOeIb 50 % TecT-00heKTOB 3a
48-qacoBy1o sKcro3uluio (JIK so-45, JIKP 50-45);

— 0e3BpeIHy10 (KOHIEHTPAIMI0) KPaTHOCTh pa30aBiieHHs BOJI, BOJI-
HBIX BBITSKEK, BbI3bIBaloOIyt0 THOenb He Oonee 10 % TecT-00beKTOB 3a
48-qaCOBYIO 3KCITIO3UIINIO (BK10-48, BKP10_48).

st onpeneneHnsi OCTPOM TOKCHYHOCTH UCCIIEYEMBIX BOJ, BOIHON
BBITSDKKA PACCUUTHIBACTCS] MPOIICHT MOTMOIIMX B TECTUPYEMOW BOJE
nepuonaduuii (4, %) 1Mo cpaBHEHHUIO C KOHTPOJIEM:

X, —X

A= T.100%, (2)

K

rjae X, — KOJWYeCTBO BEKUBIIHX 1IEpHoaaHUN B KOHTPOJIE;

X; — KOJIMYECTBO BBIKUBIIUX LEpUOAAPHUN B TECTUPYEMOM BOJIE.

[Ipu A <10 % Tectupyemas BoJa WM BOJHAS BBITSIKKA HE OKa3bl-
BAaeT OCTPOr0 TOKCHMYECKOro AcHCTBUs (Oe3BpeHast KpaTHOCTh pa30aB-
JICHUS).

IIpu A > 50 % Tectupyemas Boja, BOAHAsI BBITSIKKA OKa3bIBAET
OCTPOE TOKCHUYECKOE NEeUCTBUE (CpeHss JIeTallbHasi KpaTHOCTh pa3daB-
JICHUS).

2. I'paghuueckuit memoo onpeoenenusn JIKP 5545

Ecnm sKkcnepuMeHTaNbHO HE YAAIO0Ch MOJIYYUTh TOYHOTO 3HAUYECHUS
KpaTHOCTU pa3baBiieHusi, Bbi3biBatomie 50 %-Hyro rudens nepuonad-
HUK 3a 48 4acoB SKCHO3WLIHUM, TO JUISl TOJYYEHUS TOYHOTO 3HAUYCHUS
JIKP5p-43 0€3 BBINOJHEHUS AOMOJHUTEIBHBIX 3KCIIEPUMEHTOB HCHOJIb-
3yeTcs rpadpuuecKuii MeTo| OTPEEICHHUS.

YToObI NOJYYUTh HA TpauKe JUHEUHYIO 3aBUCUMOCTD, UCIIONb3Y-
ercss nmpoOuT-aHanu3. Pe3ynbTaThl SKCHEPUMEHTOB MO YCTAHOBJIECHUIO
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OCTPOT0 TOKCHYECKOTO JCHCTBUS U3 padouero xypHana (cMm. [Ipunoxe-
HUE 2) 3aHOCAT B TaOIMIly 2. 3HAYEHHS MPOOUTOB, COOTBETCTBYIOIINE
YCTAHOBJICHHOMY TIPOIIEHTY THOeIu 1epuoaadHuii, HaXOIAT MO TaOJH-
ue 3. B tabnuiyy 2 BHOCAT 3HaY€HU MPOOUTOB ISl SKCIEPUMEHTAIIBHO
YCTaHOBJICHHOI'O IIpOIlleHTa rudenu nepuoaadHuii (cM. Tadi. 3) u 3Ha-
YeHUsl JCCATUYHBIX JIOrapu(dMOB JJisI UCCIETOBAHHBIX KOHIICHTpAIUi
CTOYHBIX BOJI, BOJHBIX BBITSDKEK M3 MOYB, OCAJIKOB CTOYHBIX BOJ, OTXO-
TIOB.

Tabmnura 2

Dopma 3anucu pe3yibmanos onpeoeaeHus 0Cmpoil MoKCUUYHOCMU
CHOYHOU 600bl

Konyenmpayus Jlecamuunblii Konuuecmeso 3nauenus
cmounwlx 600 (C),| n02apugm Konyen- no2udouiux npooumos
% mpayuu (IgC) yepuooaghnuil ons % eubenu
3.12 0.494 0 -
6.25 0.796 0 -
12.50 1.097 10 3.72
25.00 1.398 40 4.75
50.00 1.699 80 5.84
100.00 2.000 100 7.33

[To 3HaueHusiM, TPOOUTOB (CM. Taba. 3.) U ACCATUYHBIX Jiorapud-
MOB OT AKCHEPUMEHTAIbHO MOJYYEHHBIX JAHHBIX (TaOJ. 2) CTPOHUTCS
rpaduk (puc. 3). ITo ocu abcuce OTKIIAIBIBAIOTCS 3HAUYCHUS Jorapud-
MOB MPOILIEHTHBIX KOHILIEHTPAIMi UCCIEAYEMBIX BOJ, BOAHBIX BBITSIKEK
U3 MOYB, OCAJKOB CTOYHBIX BOJI, OTXOJIOB, 10 OCU OPAUHAT — MPOOUTHI
OT 3HAYEHUH MpoleHTa rudenu nepuogadHuil. IKCIEePUMEHTAIBHO TO-
Jy4CHHBIE 3HAYCHMSI BHOCSATCS B CHUCTEMY KOOPJMHAT W 4Ye€pe3 TOUKHU
MPOBOJUTCS OpsiMasl.

Ha rpaduke mapannensHo ocu jorapudmoB koHuentpauui (IgC)
MPOBOJUTCS MPsiMasi U3 TOUKH, COOTBETCTBYIOINIECH MPOOUTHOMY 3Haye-
HUIO 5, 4Tt0 cooTBeTcTBYeT S50%-HOil rubenu  1nepuoaadHuit
(cm. Tab. 3). I3 Touku mepecedeHus npsmMoi ¢ rpad@uKoM 3aBUCHUMO-
CTU MPOOUTHOTO 3HAYEHUS MHTMOWMPOBAHUS TECT-IapameTpa OT Jora-
pu(dma KOHUEHTpAIMN OIMYCKAIOT MEPIEHAUKYJIp Ha OCh Jiorapudma
KOHIICHTPALMI ¥ MOJy4aroT 3Ha4eHue Jorapudma KOHIEHTpALUU HC-
CJIEIyEMBIX BOJI, BOJAHBIX BBITSIKEK, cOOTBETCTBYIOLIEN JIKP5)-45 Jlammee
jorapu(dM KOHIIEHTPAIUU NMEPEBOJIAT B MPOLIEHTHYIO KOHIIEHTPAIIHIO.
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Tabmnuia 3

3nauenun npoduUmMOE 014 IKCNEPUMEHMAILHO YCMAHAGIUBACMOT
2uoenu yepuooagnuii om 0 0o 99 %

Tu- 0 1 2 3 4 5 6 7 8 9
benv, %
0 - 2,67 12,95 3,12 13,25 |3,35 |3.45 |3,52 |3,59 |3,66
10 3,72 |3,77 (3,82 |3,83 (3,92 |3,96 (4,01 |4,05 |(4,08 (4,12
20 4,16 (4,19 (4,23 (4,26 |4,29 |4,33 (4,36 |4,39 (4,42 (4,45
30 4,48 (4,50 (4,53 (4,56 (4,59 |4.,61 |4,64 |4,67 (4,69 |4,72
40 4,75 (4,77 14,80 (4,82 (4,85 |4,87 (4,90 4,92 (4,95 |4,97
50 5,00 15,03 (5,05 (5,08 |[5,10 5,13 |5,15 (5,18 |5,20 (5,23
60 5,25 15,28 (5,31 |5,33 5,36 (5,39 |54 |5,44 |5.47 5,50
70 5,52 15,55 (5,58 |5,61 |5,64 (5,67 |5,71 5,74 |5,77 5,81
80 5,84 15,88 (5,92 (5,95 5,99 (6,04 |6,08 [6,13 |6,18 (6,23
90 6,28 16,34 (6,41 |6,48 1|6,55 |6,64 |6,75 |6,88 |7,05 |7,33

= o r
o
S 7TF
g st
E LI T L R T ,
s 4t : y=3,9601x - 0,7223
53t '
"2t
1 f :
O 1 1 L 1 L 1 1 L 1 ' ] 1 L ]
0.9 1 L1 1,2 13 L& 15 1,6 1,7 1,8 1,9 2 21 22
1gC o

Puc. 3. Jluneiinas 3asucumocms npooumHoco 3Havenus eubenu
yepuooapHul om no2apughma KOHYUEHMpPayull UCcieoyemoblx 800

JIns HaXOXKACHUS TOYHBIX 3HAYEHWM BEIWMYWH JIOTapu(PMOB KOH-
HEeHTpalui, cooTBEeTCTBYIOMMUX S50 %-HOMY WHrHOUpPOBAHUIO TECT-
napamerpa, rpadguk crpost B mnporpamMme Excel (maker Microsoft
Office), yka3pIBas B ONIIUU «THI JAArpaMMbD» MapaMeTp «TOUYCUHAN.
VYpaBHeHHE TPSMOM, OMUCHIBAIOIIEE B3aMMOCBSI3b MEXKY 3THUMU BEJU-
YUHAMU, TOJIY4aloT CIACAYIOIIUM 00pa3oM: B MapaMeTpe «JauarpaMmay
yYKa3bIBACTCA KOMaHIa «JI00aBUTh JIMHUIO TpeHAa». B ommuu «IuHHS
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TPEHJIa» «TUID» YKa3bIBACTCS «JIMHEWHAsD, B OINIMUHU «IUHUS TPEHIa»
«mapaMeTpbl» IOMEUYAETCS TalloOYKOW OKOIIKO «ypaBHEHHWE Ha JHa-
rpamMmmey.

N3 nosy4eHHOro ypaBHEHUS JIMHUU TPEHJAA TMOJIy4YaroT 3HAYCHUS
BerurH x = [gC, COOTBETCTBYIONIME BEIUUYUHAM ) (3HAYCHUSIM MIPOOU-
TOB).

[IpobutHOE 3HaueHue 5,0 COOTBETCTBYET Jiorapudmy KOHIIEHTpa-
MU ucciexyeMor Boabl 1,44, BebIBarorieii mHrHOMpoBanne 50 %
TecT-mapamerpa 3a 48 yacoB skcmosuiuu. Jlorapudm mporeHTHON
KOHIIEHTpAaLMK TIEPEBOIUTCS B IPOLICHTHYIO KOHIIEHTpaluio: 1gC 59-45 =
1,44 cooTBeTCTBYET MPOLUEHTHON KOHLIEHTpauuu 27,54%.

Takum oOpaszom, ycraHnaBiauBaetcs, uto 27,54%-Hast KOHIEHTpaLUs
ucciielyeMo CTouyHOW BoJbl BbI3bIBaeT S50%-Hyro THOENb TeECT-
00bekTOB 3a 48 yacoB, JIKPsy-45 = 3,63 (kpaTHOCTB pazdaBienus B 3,63
paza).

Bce mosydeHHble 3HAU€HUS, pacdyeThl U rpaduk Mo pesyJbraTam
OCTPOT0 SKCIIEPUMEHTA BHOCST B pab0o4uii sKypHal.

1.8.2. XpOoHMYeCKMe TOKCUKONOrm4yeckme aKCnepmMmMeHTbl

[TpoAOmKUTENLHOCTh XPOHUUECKOTO TOKCHUKOJIOTHYECKOTO JKCIIe-
pUMEHTa ¢ UCTOJIb30BaHueM Hepuoaduuii — 7 u 6osiee CyTok (110 MO-
SIBJICHUS] TPETHETO IMMOMETA MOJIOJIA B KOHTPOJIE). XPOHUYECKAsT TOKCHY-
HOCTb YCTaHABJIMBAETCS MO JIBYM napamerpam: rudenu 20% u Oosee
UCCIIEYEMBIX TECT-OPraHW3MOB M (MJIM) MO JOCTOBEPHOMY OTKJIOHE-
HUIO B IJIOJIOBUTOCTH UCCIEAYEMBIX TECT-OPraHU3MOB 10 CPABHEHUIO C
KOHTpOJIeM. Pe3ynbTaThl XpOHHUYECKOTO OIbITA 3aHOCSATCS B TaOJIUIIBI
10, 11, dopma koTopsix nipeacTaBieHa B [Ipunoxenusx 3, 4.

J1J1s1 OLIEHKHU Pe3yIbTaTOB UCIOIB3YIOTCS CIEAYIONINE 3HAUYCHUS.

1. Ilpu onpedenenuu moKCUYHOCIMU OMOEIbHBIX BEULECHIE:

— YCTaHABJIMBAIOT KOHIEHTPAIIUIO BEIECTBA, BBI3BIBAIOIIYIO XPO-
HUYECKYI0 TOKCUYHOCTbH 3a 7 M 00Jiee CYTOK IKCIO3UIINH, €CIIH THOCb
uepuogaduuii coctaBut He menee 20% u (WiIM) B UX IUIOJJOBUTOCTH O)-
Oem YCTaHOBJICHO JOCTOBEPHOE OTKJIOHEHHE OT KOHTPOJIS;

— OE3BPEIHYI0 KOHIICHTPAIIMIO BEIECTBA, HE BBI3BIBAIOIIYIO XPO-
HUYECKOM TOKCHYHOCTH 3a 7 U 00Jie€ CYTOK KCIO3UIIMH, €CIU THOeib
nepuoaadpuuii coctaBut He 6osiee 20% u (WIK) B UX TJIOJIOBUTOCTU He
6yO0em yCTAHOBJICHO JIOCTOBEPHOE OTKJIOHEHHE OT KOHTPOJIS;
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2. Ilpu onpeodenenuu xponuueckou mokKCU4YHOCMU 600, 80OHbBIX
BbIMAINCEK, GKIIOUAIOWIUX CMECU PA3TUUHDBIX 6eU{eCE, 4 MAKHCE UX
pazbaenenuil, ycmanasIueaOm:

— KpaTHOCTh pa30aBJIeHHUs] BOJI, BOJIHBIX BBITSKEK, BBI3BIBAIOIIYIO
XPOHUYECKYI0 TOKCUYHOCTh 3a 7 M 00Jiee CYTOK 3KCHO3UIINU, €CIIU THU-
oenp niepuogaduuii coctaBut 6osiee 20 % u (UIKU) B UX IUIOJOBUTOCTH
OyJIeT YCTaHOBJIEHO JOCTOBEPHOE OTKJIIOHEHUE OT KOHTPOJIS:

— OE3BpEIHYI0 KPAaTHOCTh pa30aBiIeHUsSI BOJ, BOAHBIX BBITSIKEK, HE
BBI3BIBAIOIIYI0 XPOHUYECKOW TOKCMYHOCTH 3a 7 U 00Jiee CYTOK IKCIIO-
3UIMHU, eciiid Tubenb repuoaaduuii coctaBut MeHee 20% u (W) B Ux
IJIOJOBUTOCTH HE YCTAHOBJIEHO JJOCTOBEPHOE OTKIIOHEHUE OT KOHTPOJIS.

3. /[na onpedenenus XpoHuuecKkoii moKCUYHOCHU 800bl, 600HOI
BLIMANCKU PACCUUMBIEAIOM:

— MPOILICHT MOTUOMINX IepruoaagHU B TECTUPYEMON BOJE IS Ka-
KJIOW CEpUM Pa3BEACHUN MO CPABHEHUIO C KOHTPOJIEM;

— CpeaHee KOJUYECTBO POJMBIICHCS MOJIOAU HA OJHY CaMKYy JeJe-
HHUEM OOIIero 4ucja MOJIOJIH, POAMBINEHCs 3a 7 u Oosnee mHeH, Ha 10
(wnm BeDKUBIIMX U3 10) caMOK 1J1s KaXKJI0M Cepyun pa3BeICHUM;

— JIOCTOBEPHOE OTKJIOHEHHUE B KOJIMYECTBE POJAMBIICHCS MOJIOAU HA
OJIHY CAMKY 10 OTHOIIEHUIO K KOHTPOJIIO.

JIna pacyera JOCTOBEPHOTO OTKJIOHEHHUSI B KOJIMYECTBE POAMBIICH-
Csl MOJIOJIA Ha OJIHY CaMKY MO OTHOIIEHHUIO K KOHTPOJIIO MO pe3yJibTa-
TaM SKCIIEPUMEHTA COCTaBIAIOTCS Tabnuiel 12, 13 (ITpunoxenus 5, 6).

Jlnst cTaTUCTHYECKOM 00pabOTKH pe3ysIbTaTOB HEOOXOAUMO IIPO-
BECTH PacyeThl JUIsl KaXJI0W cepur pa30aBICHUN U KOHTPOJIS U COMOC-
TaBUTh MMOJyYEHHbIE PE3YJIbTaThl. [IpOBOAAT Cleaytolne pacyeTsl:

— OIpejieieHue cpeHero apuMeTH4ecKoro (x) mokasarels Iio-
JTOBUTOCTH B KOHTPOJLHOU U TECTUPYEMOM BOJIE:

Zn:xi
T=E— 3)

I7€ X; — KOJWYECTBO MOJIOJIM B i-OM CTaKaHe; n — KOJWYECTBO Mapal-
JICTBHBIX CepUil (CTaKaHOB);
— OIpeJIeJICHHE CPEAHET0 KBaIPaTUYHOIO OTKIIOHEHUS (O):

> (E-x)
o=\ 4)
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— ONpeJieJieHne OIMOKUA CPEeIHETro apu(PpMeTHUYECKOro MoKa3aTess
IUI0JJOBUTOCTH 7M.
o

m:ﬁ; (5)

— ONpEJEJCHUE TMOoKa3aTeasl TOCTOBEPHOCTH t; pPa3HOCTH JBYX
CpPaBHUBAEMBbIX BEJIMUUH:

Xg —Xp

tﬂ_ /m12<+m% ° (6)

rie Xy U X, — cpeaHee apupMeTudecKoe MmokKaszaress IUI0JOBUTOCTH B
KOHTPOJIE M TECTUPYEMOU BOJE, mi U ml — KBaJIpaThl OMIMOOK CPETHETO
apuMETUIECKOTO B KOHTPOJIE U TECTUPYEMOM BOJIC.

PaccuntanHbiif moKa3aTeab TOCTOBEPHOCTH CPABHUBAETCS C KpUTE-
pueM CThrOJIEHTA, I ONpPEAEIICHUs] KOTOPOTO NMPUHUMACTCS YPOBEHB
3HauuMoctu P = 0,05 u onpenensieTcst 4ucio cTeneHe cBo0oabl f Kak

f=nc+nr-2, (7)
/i€ 1y U N, — YACJIO HAOMIOACHUM (UUCIIO CTAaKaHOB) B KOHTPOJIE U B TEC-
TupyeMor Boje. [TockoyibKy mpu OMOTECTUPOBAHUU HA IiepuoAadHUSIX
CepHsl KaXKJI0TO Pa3BEeICHUS U KOHTPOJIsi COCTOUT U3 10 cTakaHoB, 1y, =
nt = 10, caegoBarenbHo, f = 18.

Kpurepnit nocroBeproctu CTbIOAEHTA 1711 YPOBHS IOCTOBEPHOCTH
P = 0,95 u crenenu cBoOObI 1, + np — 2 onpenensieTcs mno tadnauiie 4.

Ta6muia 4

3nauenun kpumepusa Cmoiooenma (tc,,)

| 2 3 4 5 6 7 8 9 10 [11 |12 |13 |14 |15

tor 112,743 13,18]2,7812,57 2,45 (2,36 2,31(2,26 (2,23 [2,20 2,18 |2,16 2,14 2,13

16 |17 |18 [19 (20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30

2,12 12,11 12,10 2,09 {2,09 12,08 |2,07 |2,07 |2,06 |2,06 |2,06 [2,05 |2,05 |2,05 |2,04

Ecnu paccunrannoe t; > fc;, TO U3MEHEHUS B IUJIOJOBUTOCTHU Iie-
puonapHul JOCTOBEPHBI, @ HE Clly4allHbl. B 3TOM ciydyae mpUHUMAIOT,
YTO UCCeayeMas BOJa, BOJHASA BBITSKKA OKa3bIBAET XPOHUUECKOE TOK-
CHUYECKOE JICHICTBHE.
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Ecmu t; < fc;, TO BBIABICHHBIC PA3JIMYUA B IIJIOJOBUTOCTH LIEPUO-
nagHU B TEeCTUpPyeMOM BOJi€ M KOHTPOJIE HEAOCTOBEPHBI, CJe/I0Ba-
TEJIbHO, UCCIIEAyEMasi BOJIa, BOAHAS BBITSIKKA HE OKAa3bIBAET HA LIEPUO-
nadHUN XpPOHUYECKOTO TOKCUYECKOTO ICHCTBUS.

4. /lna xapakmepucmuku cmeneHu XpoOHU4ecKko20 moKcu4ecKkoz2o
oelicmeusa wuctnonb3ytoT BenuuuHy bKP (Ge3BpemHas KpaTHOCTH pas-
OaBJieHMs, WIM KPATHOCTh pa30aBiICHUs] BOJbI, BOMHOW BBITSKKH, MPU
KOTOPOH XpOHUYECKOE TOKCUYECKOE AEHCTBUE HE MPOSABISAETCS ).

5. Ilo pe3ynomamam onpeodenenus ocmpou u XpoOHU4eCKou mokK-
cuyHocmu 600 eedymcsa 3anucu B pabouem xypHaine (cMm. ITpunoxe-
Husg 1, 2). [lpumep cratucTrudeckoit 00pabOTKH MOTYUYECHHBIX pe3yJIbTa-
TOB OMOTECTUPOBaHUs NpuBeneH B [Ipunoxenun 6.

1.9. KoHmponb noepewHocmu MemoOuKu
MOKCUKOJ102U4Y€CKO20 aHaslu3a

1.9.1. KoHTpOoNnb KayecTBa OLEHKN TOKCUYHOCTU BOAbI

[IpoBoaUTCS OAMH pa3 B TPU MeEcCsla MO ONPEACICHUIO YYBCTBU-
TEIIbHOCTU HCIOJIb3YEMbBIX TE€CT-OPTraHU3MOB K MOJECIBHOMY «3TaJIOH-
HOMY» TOKCHUKAaHTy — JIByXpomoBokuciaomy kamuto (K,Cr,O). Junana-
30H KOHILIEHTpAIMi MOJICJIbHOTO TOKCUKAHTA, MPU JIEUCTBUU KOTOPOTO B
teueHue 24 yaco rudHeT 50% uepuonaduuii, cocrariaser 0,9 — 2,0
MF/I[M3.

VY 10BIETBOPUTEIBHBIE PE3YJIbTAThI, MOJYYEHHbIC IPU MPOBEPKE
JMara3oHa pearupoBaHUs TECT-OPTaHU3MOB Ha MOJICTbHBIM TOKCUKAHT,
HE 00eCIeynBaeT TapaHTUH aJ€KBAaTHOTO pearupoBaHusi OPraHM3MOB Ha
JIPYTU€ TOKCUKAHTHI U TeM 00Jiee UX CMECH, OJIHAKO PETYJISIPHO MPOBO-
JUMasi MPOBEPKA MO3BOJISIET BBIABUTH OIIMOKHU MPU MPUTOTOBJICHUU HC-
CJIelyeMbIX CMECEHl U pacTBOPOB, HAPYILIECHHUSI, JOIMYyCKAaeMbI€ B MPOIIEC-
Ce€ KYJbTUBUPOBAHUS OPTaHU3MOB U YCIOBUSIX MPOBEICHUS OTBITOB.

1.9.2. Mpouenypa onpeneneHnsa aguanasoHa pearupoBa-
HUA TeCT-OPraHM3MoB Ha MOAeSIbHbIN TOKCUKAHT

OnpenensoT Ty KOHLIEHTPAIMIO MOACIBHOIO TOKCUKAHTA, MIPU KO-
Topoi 3a 24 yaca ruOHeT 50% IMOIONBITHRIX OpraHu3MOB. {7151 3TOrO Ha
OCHOBAaHHMH CTaHJAPT-TUTPA METOJIOM IOCJIEA0BATEIBbHBIX pa30aBICHUM
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TOTOBSIT CEpUM PACTBOPOB ABYXPOMOBOKMCIIOTO KaJIUsl B KYJIbTHUBAIIU-
OHHOM BoJie ¢ KoHueHTpauusmu 0,5; 0,9; 1,0; 1,5; 2,0; 2,5 MF/I[M3.

HcnbiTanusa Ha neproaadHUusX TPOBOASAT B COOTBETCTBUM C MPOITH-
ChIO METOJIMKHU B TPEX HE3aBUCUMBIX OTBITaX.

Ecnu xoHIIeHTpalysi JBYXpOMOBOKHUCJIOIO Kajius, BbI3BaBIas OCT-
PYIO TOKCHYHOCTB, HAXOAUTCA B HHTEpBate 0,9 — 2,0 MI/IM°, TO 4yBCT-
BUTEJILHOCTh KYJIBTYpPhI IiepuoAadHUil COOTBETCTBYET HEOOXOIWMBIM
TpeOOBaHUSAM, U OHA MOXKET OBITh MCITOJIb30BaHA B OMOTECTHPOBAHUH.

Ecnu xoHIEHTpaIusi MOJIEIbHOTO TOKCUKAHTAa, BhI3BaBIIasi OCTPYIO
TOKCUYHOCTb, HE HaXOJUTCS B JJAHHOM WHTEpPBAjeE, TO CIECAYyET MpOBe-
PUTh TOYHOCTh HPUTOTOBJICHUS MCCIECIYEMBIX PacTBOPOB, YCJIOBHS
MPOBEJICHUS OMBITOB. ECu OMMOKU MpU TMPOBEICHUHN OIBITOB HCKIIIO-
YEHbI, HEOOXOAMMO CMEHUTD KYJIbTYPY TECT-OPTraHU3MOB, T.€. B3STh HO-
BYIO KYJIBTYPY B YUPEKICHUAX, ]I OHA UMEETCS.

B Tex caydasx, korja 4yBCTBUTEIBHOCTh IieproaadHUN HE yKIIa-
JBIBACTCSl B YCTAHOBJICHHBIN JMAIa30H MO MPUYUHE YXYIICHUS Kaye-
CTBa BOJONPOBOJHOM BOJIbI, UCIIOJb3YEMOM JIJI1 IPUTOTOBIICHUS KYJIb-
TUBAIIMOHHOM BOJIbI, HAIIPUMEP B MEPHO]T BECCHHUX MMaBOJKOB, TO KYJIb-
Typa uepuonapuuii He weHsiercs. lIpoBomdrcss MepompusTHUS IO
YAYYIICHUIO KAadyecTBa KYJIbTUBALIMOHHOW BOJIbI, JIOMOJHUTEILHOE OT-
CTavBaHUE WM PUIBTPOBAHUE, adpUPOBaHUE U T.J. B mpoTokomgax 6umo-
TECTUPOBAHUS B 3TOT MEPHOJ YKa3bIBACTCA YCTAaHOBJICHHAS KOHIIEHTPA-
IIASI MOJICJTBHOTO TOKCHUKaHTa, IIpH KoTopou rubHeT 50% nepuoaadamit
3a 24 daca skcno3unuu. llocnme yiydileHus KayecTBa HMCIOJb3yEeMOM
KYJIbTUBAIIMOHHOM BOJIbI YYBCTBUTEIBLHOCThH HEPHUOJAPHUN K MOJICIIb-
HOMY TOKCUMKAHTY BOCCTaHABJIMBAECTCS 0 YCTAHOBJICHHON HOPMBI Yepe3
1 — 2 uenenn.

1.10. dopma npedcmaesieHuUs1 pe3ysibmama aHasu3a

Pe3ynbTaT TOKCHMKOJIOTMYECKOTO aHAJIM3a B JIOKYMEHTaX, Ipeay-
CMaTPUBAIOIIUX €0 UCIIOJIB30BAHNE, MPEJICTABIISIIOT B BUAE

X+o6(A)mpu P =0,95,

rjae ¢ (A) — 3HaYEHUE XapaKTEPUCTUKU CIyYalHOU COCTABJISIONIEH IO-
I'PEIIHOCTH.
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Tema 2. dKkcnepnMmeHTanbHaA oUueHKa
U3MEeHeHNA KavyecTBa cpebl
B npouecce CaMOO4YULLEHUA MOAENbHbIX
BOOOEMOB OT TOKCUYECKUX BeLLeCcTB

Camoouuwienue 6000ema om 3a2pA3HAIOUUX 6eULECHNE NPOUCXO-
oum 6 pesyivmame PU3UKO-XUMUUECKUX U OUONO0ZUUECKUX npoUec-
CO8 U 60 MHO20M ONPEOENACMCA HCUZHEOeAMENbHOCMbIO 2UOPOOUO-
Hmos. I[loomomy HayuHo-npakmuuecKkue ycuius 00OwWecmeda, Hanpas-
JIeHHble HA No8bluleHUe Kauecmea B00bl, O0NHCHbL NPeONnolazams He
MONILKO pA3pAOOMKY HOPMAMUBOE 3ACPAIHAIOUWUX BEUieC8, OUUCHIKY
800bl HA 80003a00pe U Npu cOPOCAX CMOUHBIX 800, HO U UCCIEO08AHUE
npoyeccos GopmMuposaHus Kaiecmea 800bl 8 8000EeMAXx.

Jlns m3ydeHns: OMOIIEHO30B B 00Jiee MOJHOM IMPUOIMKECHUH K pe-
ATBHBIM YCIIOBUSIM MX CYIIECTBOBAHUS B UCCIIEIOBATEIBCKON MPAKTHKE
C YCIIEXOM HCTOJIb3YIOTCS AKCIIEPUMEHTAIbHBIC MOJICTBHBIE CHCTEMBbI —
ME30KOCMBI 1 MUKPOKOCMBI.

MuKkpokocmbl — 3TO UCKYCCTBEHHO CO3JaHHBIC BOJHBIE COOOIIECT-
Ba M3 J1aOOPATOPHBIX KYJIBTYP WM MPHUPOJIHBIX PACTHUTCIBHBIX U KH-
BOTHBIX THAPOOUOHTOB. Vcnonvsosanue maxkux MoOeIbHbIX IKOCUCTEM
n0360J5em BbIACHUMb 8030¢elicmeue 3azpsasHumerell Ha OU02eoyeHOo3bl,
a makoice Npocieoumv OUHAMUKY OUUUeHUsI 8000eMO8 C yuacmuem
OUOMUYECKUX U abuomuyeckux pakxmopos.

TepMUHOIOTHYECKN TOHATUS «MHUKPOKOCM» (OMOKOCM) U «ME30-
KOCM» pa3IndaroTcs HeueTKo. OJTHAKO B paMKax KaXKJOM KOHKPETHOM
CEpPUHU KCCJICIOBAHUM, B TOM YHUCJI€ U AKOTOKCHUKOJIOTUYECKHUX, Pa3iiu-
qre My HUMHU CTAHOBUTCSI OYCBHUIHBIM, TTOCKOJIBKY 3TH JIBA TIOHSATHUS
MMEIOT B MEPBYIO OYEPEIb COOTHOCUTEIBHBIN CMBICI. BaxKHEHUIIINN 1151
HCKYCCTBEHHBIX IKOCHUCTEM (haKTOp — pa3Mep, BIUSIONIUN Ha HAOOp CO-
AepiKalieicss B HUX OMOTHI, a TaK)Ke Ha TPUPOAY TOTydaeMbIX JTaHHBIX
U CTOMMOCTb HccieaoBaHui. bosbiiie cucteMbl TPEOYIOT OONBIIMX Ka-
MUTAJBHBIX BIIOKEHUW U 3aTpaT, YTO JEJAeT OTHOCUTEIBHO CIIOKHBIM
IIPOBEJICHUE U MIOBTOPEHUE pabOT C UX UCIOIb30BaHUEM. [loaTOMY KOH-
KpemHbvle IKOMOKCUKONO2UYeCKUe UCCIe008anusi HAOO HAYUHAMb C
NPOCMbIX 1aOOPAMOPHBIX MEeCMO8 HA MOKCUYHOCHb C OMOeNbHbIMU
sUOAMU 2UOPOOUOHMOB U C NPEedBAPUMENbHBIX NOJIEBIX UCCAe008AHUIL.
3aTeM HaJ0 HU3ydaTh pEaKIMu HEOOJBIIUX MNPOCTHIX JTa0OPATOPHBIX
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MUKPOKOCMOB Ha KOHKPETHBIE TOKCUKAHTBI. TOIBKO MOCE ATOTO MOXK-
HO TEPEXOJUTh K TECTUPOBAHUIO HA 3HAYUTEIBHO OOJIBIIUX ME30KOC-
Max, pacrojaraéMbIX B €CTECTBEHHBIX YCJIOBHUSX M COAEPKAIIMX TOJI-
HBbI HaOOp MPEICTaBUTEIbHBIX BUAOB THAPOOMOHTOB, BKIIOUAIOIIUN B
ce0s1 U BbIciiee Tpouueckoe 3BeHO — pbIO. Takue padOThl MPOBOJIAT
UL JeTaIu3alMil U YTOYHEHHUS 3KOJOTHYECKUX BO3JICUCTBUM 3arpss-
HAOIUX BenecTB (3B), nsa yBeauyeHusl JOCTOBEPHOCTH PE3yJIbTAaTOB
Y NPOTHO30B, OCHOBAHHBIX HA MOJYyYa€MbIX JaHHBIX. Vcnonv3oeanue
ME30KOCMO8 N0360Jsem Cmasums Olumenbhble IKCnepuUmMerHmsl OJisl 6bl-
SICHEeHUs1 OMOAQNEHHbIX NOCNe0CMBUll 3A2ps3HeHUsl, TIOCKOJbKY TpH
OoJbIIIeM 00BEME CUCTEM BO3PACTACT UX CTAOMIHLHOCTh U YMEHBIIIACTCS
BIIMSIHUE BBIJEISEMbIX THAPOOMOHTAMU META0O0JUTOB (KakK, HaIpUMep,
B 3aMKHYTBHIX JKCIEPUMEHTAJILHBIX JKOCHCTEMax, 3aKPBITBIX IS II0-
CTYIUIEHHUS U OTTOKA BEILIECTBA).

JIist MHOTHX TOKCHUYHBIX BEIIECTB TECTUPOBAHUE B TMPOTOUYHBIX
KOocUCTEMaX (TIPU MOCTOSTHHOM BO30OHOBJICHUHM TECTHUPYEMOU Cpejibl
TSI TIOIOTIBITHBIX OPTaHU3MOB) YacTO SIBJIAETCS HEOOXOIUMBIM YCIOBU-
€M rpaMOTHO MPOBEJEHHBIX HccheaoBanuil. Hampumep, KOppeKTHBIMU
U CPaBHUMBIMU Pe3yJbTaTaMyd OMOTECTUPOBAHUS Ha PhIOAX B HEOOb-
IIMX MHUKPOKOCMaxX MPHU3HAIOTCA TOJBKO PE3yJbTaThl HCCIEIOBaHUMH,
BBITIOJIHEHHBIX B IPOTOYHBIX aKBapuyMax, B KOTOPBIX MOCTOSHHO C TO-
MOIIBIO CHEIHUATBHBIX YCTPOMCTB MOJICPKUBACTCS HEOOXOAUMasi KOH-
[EHTpaIls UCTIBITYEMOT0 BEIIECTBA WK IPYIIBI BEMIECTB. ITO CBSI3aHO
C TEM, YTO B HEMPOTOUYHBIX YCIOBUAX MOTYT HAOJIOAATHCS CIEAYIOIINE
OTPUIATEIIbHBIE MOMEHTHI, JENAIONINE PE3YJbTaThl OUOTECTUPOBAHUS
MaJIOMIPUEMIIEMBIMU: HEMOCTOSIHCTBO KOHIIEHTPALlUM TECTUPYEMOIO
BEILIECTBA 3a CUET €r0 Pa3yIOKEHUs, CBA3BIBAHUSA U BBINAJICHUS B HETOK-
CUYHOM (hOopMe; HAKOIUICHUE MPOAYKTOB >KU3HEAESITEILHOCTH TUJIPO-
OMOHTOB M META0OJUTOB HUCIIBITYEMBIX COSTUHEHH.

B 3aBUCUMOCTH OT IIeJIe€il TECTUPOBAHUE XUMHUUYECKUX BELIECTB B
MPOTOYHBIX MHUKPOKOCMAax MPOBOJUTCS KPATKOBPEMEHHO (JJIUTENb-
HOCTh MEHBIIIE MECsIa) U JOJTOBPEMEHHO (IJIUTEIBHOCTh OOJIbIIE Me-
csia). Beibop Mexay STUMHU ABYMsI TUIIAMH TECTOB JIEJIalOT Ha OCHOBE
3HAHUW O MPUPOJE, MYTHU MOCTYIUICHUSI U TOKCUYHOCTU H3Yy4aEMOIO
BEILIECTBA JIJI PENPE3CHTATUBHBIX BUOB THAPOOHUOHTOB.

Kpamkospemennoe mecmupoeanue npumeHnaom 01a onpeoeine-
HUsa ocmpuix Ouonocuyeckux Iphghekmoe na uHOUGUOYATbLHOM U HO-
RYJIAUUOHHOM YPO6HAX (N3ydeHHUE TaKuX (D(PEKTOB B IEIOCTHOM KO-
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CUCTEME O0ECIEYMBAET 3HAYUTEIBHO OOJBIIYIO CTENEHb PEATMCTUYHO-
CTH PE3YyJIbTATOB [0 CPABHEHUIO ¢ OOBIYHBIM JIAOOPATOPHBIM OMOTECTH-
pOBaHUEM), a TaKXKE€ 011 ONUCAHUA 3AKOHOMEPHOCHME PAa3ioHceHUsA
6HOCUMBIX cOeOuHeHul (Takxe 0ojiee PeaTuCTUYHOr0, Y4eM COOCTBEH-
HO (PMBUKO-XMMHUYECKOE WM3YUYCHUE) C yUeHmomM npoueccos Ouoaocuue-
CK020 CAMOOYUWCHUSA 8 IKOCUCHEMAX.

s uccnenoBaHul Takoro Tumna (GopMUPYIOT AOCTATOYHO CIIOXK-
HbIE MUKPOKOCMBI, UYTOOBI TOJJICPKUBATH KU3HEACITEIHHOCTh Opra-
HU3MOB M3 OCHOBHBIX TakCOHOB. OJHAaKO B MHUKpOKOCMax He 00s3a-
TEJIbHO UMUTUPYETCSI BECh KOMILUIEKC MPUPOIHBIX MUIIEBBIX CETEH.

JI0JIrOBpEMEHHOE TECTUPOBAHHE MPUMEHSETCS ISl JTIOCTHKEHUS
JBYX BBIIICONMMCAHHBIX 1I€JIE B OTHOIIEHUU TOKa3aTeleil U BEIIECTB,
XapaKTePU3YIOIINXCSI CPABHUTENIBHO 00JI€€ BBICOKOW CTENEHBIO yCTOM-
yuBOoCTH. OJIHAKO TaKOro poja TECThl HCIOJIb3YIOT B OCHOBHOM IIPHU
OLICHKE XpOHUYecKux ouonocudeckux 3¢hghexmos npu nocrymienun 3B
B CyOJICTAIbHBIX KOHIEHTPAIUAX (HA UHIUBUAYAIHHOM, MOMYJISIIUOH-
HOM, BHJIOBOM YPOBHSX, a TaKKE€ YPOBHSAX COOOIIECTB U OMOLIEHOTHYE-
CKOM), KOTOpBIE MPOSIBISIOTCS JUIIL MPU JJIUTEIBHON SKCIO3UILIUU C
TOKCUKAHTOM.

Eciam MOXHO OXHUIATh OUOAKKYMYIAYUU U TIEpeadn 1mo Tpoduye-
CKHUM LIETISIM ONpe/ieSIeHHbIX 3B, TO npu U3y4eHuu cieayeT ONpeaeiarTh
UX KOHIIEHTPALMHU B PACTCHUAX, MAKPOOECIIO3BOHOYHBIX, 300TIAHKTOHE
U 0COOCHHO B pbIOE (ITOCKOJBKY CYIIECTBYET PUCK MOMaaHUs COOTBET-
CTBYIOIIUX TOKCHYECKHX BEILIECTB B OPraHU3M YEJIOBEKA MPU HCIOJb-
30BaHUU PHIOKI B THUIILY ).

DKOJIOTHYECKHE OCOOCHHOCTH B MCKYCCTBEHHOM BOJOEME HaOIIIO-
Jal0TCsl ¢ MOMEHTa OKOHYATEJIbHOro (OPMUPOBAHUSI MUKPOKOCMOB
(cycTs 1Be HeAenu OT Hayajga (OpMHUPOBAHUS) HA NPOTSIHKEHUHU BCETO
Mepuojia BO3ACUCTBUA, a 3aT€M elle 2 — 3 Mecsla Iocjie OKOHYaHUS
ATOr0 BO3JEHUCTBUS. PeanbHble KOHIIEHTPAIMU TECTUPYEMOTO BEIIECTBA
KOHTPOJUPYIOTCS B TCUCHUE BCETO IKCIIEPUMEHTA.

[Ipu orGope mpoO mpuaAep>KUBAIOTCS OMpeaesieHHOro rpaduka. 3a
MakpoduTamMu U priOOM BO BpeMsi Bo3jiehcTBUsA 3B BemyTcs exeTHEB-
Hble HaOmoaeHus. MHTerpanbHbie mpoObl BOJIBI OTOMPAIOTCS C pa3HOU
INIyOMHBI B HECKOJBKHX TOYKAX KaXKJIOr0 MHUKpOKOCMa. 3aTeéM B HUX
OMPEACIISIIOT JJIEKTPONPOBOJHOCTD, IIEJIOYHOCTh, JKECTKOCTh, OOIIee
KOJIMYECTBO B3BEIICHHBIX YAaCTUI[ U COJAEPKAaHUE MUTMEHTOB (UTO-
MJIAHKTOHA. JTU K€ TMPOObI MO3BOJSIOT OMNPENENATh KOHIICHTPAIUIO

37



HUTPATOB, HUTPUTOB, aMMOHHUs, 0OIIero azora, (ocdaros, 0OIIErO
dbocdopa u 1pyrux OMOreHHBIX BEIIECTB.

buomacca opeanuszmos enociedcmeuu onpeoensiemcs ¢ NOMOUbIO
BECOPAIMEPHBIX 3ABUCUMOCEL, YCMAHOBIEHHbIX NPpU Npeosapumeliv-
HOM aHanuze npoo, 1bo ¢ NOMOWbIO Pe3yibmamos cOOCMEEHHbIX pPas3-
MEPHBIX OnpedeneHutl U IUmepanypHuviX OaHHbIX.

B 2omoevie mukpoxocmwl ucciedyemoe eeuyecmeo 6600UMCA
credyroumumu Cnocodamu: PpaclbUICHHEM 110 BOJHOW MNOBEPXHOCTHU
(MMUTHPYIOIITUM TIOTIaJIaHUE M3 BO3AyXa), BHECEHHEM C T'PYHTOBO-
BOJIHOM CMECHIO (11 UMUTAIIMM CMBIBOB C MIOBEPXHOCTH ITOYBHI); MPHU-
auBaHUEeM 0a30BOro pactBopa. KoHIleHTparus 1 9acToTa BHECCHUS Be-
IIIECTB, HEOOXOAMMBIE JJIs JOCTHXKEHHUS TPeOyeMBbIX KOHIIEHTpAIMil B
MHUKPOKOCMaX, 3aBUCST OT LieJIeH UCCIIeIOBaHMS.

TecTupyeMoe BEmecTBO B KaXKIYI0 €MKOCTh CIEIyEeT BHOCHUTh PaH-
JTOMHU3UPOBAHHO (OYEPEIHOCTh BHECEHUS BEIIECTBA B €MKOCTH — HHO-
I/1a UCIIOJB3YIOTCS CIICMAIbHBIC CXeMBbl). B OTIenbHBIX ciydasx s
MPEIOTBPAILICHUS TIPEAB3ATOCTH BBITIOIHACTCS JaK€ yCHUJICHHAs paH-
JTOMU3AITHS.

[Tocie okoHYAaHMS DKCIIEPUMEHTa BCE MOJTYYCHHBIC JaHHBIC CTaTH-
CTHYECKH 00pabaThiBarOTCA. s KaXaoil BEIWYMHBI MMOJICUUTHIBACTCS
CpedHee €€ 3HauyeHHe, CTaHJAapTHOE OTKJIOHEHHE W KOA(HUIIMEHT Ba-
puanuu. [Ipn HemapamMeTpUdecKOM aHAIM3€ HApSAY C paHXHPOBAHHEM
MOYET 0Ka3aThCs MOJIC3HBIM MOJICUET MEAUAHBI M TPAHUI] KaKJI0ro Ta-
pameTtpa. [ aHanmm3a BCEro MacCHUBa JaHHBIX, MOJYYEHHBIX C MTOMO-
IO JKCIIEPUMEHTAIBHBIX MHKPOKOCMOB, TMPHMEHSICTCS ITHPOKHM
CIIEKTP CTaTHCTHYECKUX IOIXO0J0B. Pazanune KOHTPOJIS M OMbBITA OIle-
HUBaeTcs 1o t — kputeputo CThlofeHTa (MMPU €AUHCTBEHHOM BapHaHTE
onbiTa). [IpaBUILHOCTh BBIBOJOB, KOTOPHIC ACIAIOTCS HAa OCHOBE AITHX
TECTOB, 3aBHCHUT OT BEPHOCTH JOMYIICHWH O PABEHCTBE AUCIICPCHH U
HOPMAJILHOCTH pacipeeCHUN B BHIOOPKaX.

2.1. BuomecmupoeaHue Mo0OesiIbHO20 pacmeopa
MOKCUKaHma ¢ ucrnosib308aHuem yepuodagHul

W3y4yeHnue mporeccoB CaMOOYHUIICHUS HCKYCCTBEHHBIX BOJOEMOB
(MHUKPOKOCMOB) OT 3arpsi3HSIONIMX BEIIECTB METOJaMU OHOTECTUPOBA-
HUSl OCHOBAHO HA OYeHKe USMEHEHUsl MOKCUYHOCIU Ccpedbl NO NOKA3A-
mesio 8blHCUBAEMOCU Yepuooaduull 8 npooax 600vl, OTOOPAHHBIX U3
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KOHTPOJIbHBIX M OTNBITHBIX MUKPOKOCMOB uepe3 onpedeneHHble UHmep-
8abl 8pemeHu Ha TPOTSHKEHUM 3KcnepumeHTta. [lo mepe paspyiienus
TOKCHUKaHTa T0J] JACHCTBHEM aOMOTHYECKHX (PaKTOpOB (TemIieparypa,
CBET) WU ero OuorpanchopMalvi KUBBIMUA OpraHU3MaMu, MPUCYTCT-
BYIOIIIUMH B BOJIOEMAaX, MPOUCXOJUT U3MEHEHUE TOKCUYHOCTU PACTBO-
poB. IlokazaTenem 3TOro U3MEHEHHUS SIBISETCS KOJIMYECTBO BBIKMBIIIMX
B [Ip0o0O€ payKoB (10 pe3yabTaTaM OCTPOTO OIbITA).

Takum 00pazom, MOAEITHPOBAHUE MPOIECCOB CAMOOYHUIIEHUS BO-
JOEMOB OT TOKCHKaHTa MpPEANoJiaracT ¢hopmuposanue ¢ nauaie yKc-
nepumenma onpeoeieHHoOl MOKCUYHOCMU CPedbl nymem 6HeCeHUsl 8
MUKPOKOCM MOKCUKAHMA 8 KOHYeHmpayuu, evizviearoweli eudens 80 —
100% yepuooagnuti 6 ocmpom onvime, m.e. 8 KOHYyeHmpayuu oOoabuLell,
yem cpeonenemanvras (LCsoqg). Ja 3TUX 11e7eil Heo0XoaAuMo B IIpe-
BAPUTEIBHOM OCTPOM (48-4aCOBOM) 3KCIIEPUMEHTE BBISIBUTH OUANA30H
snemanvhvlx Konyenmpayuit (0T LCy45 10 LCgg.4g) HICCIETYEMOTO BE-
IECTBA 01 UEepuooapHuil u yCmaHo6umsy CpeoOHeNemalbHyl) KOH-
uenmpayuro, Komopaa u 0yoem A6JIAAMbCA OCHOBOU 011 CO30AHUA
nepPeoOHaA aIbHOI OCHPOMOKCUYUHOI CPedbl 8000eMA.

2.1.1. BoiaBneHne netanbHbIX KOHUEHTPaLuUn
nccnegyemoro BewecTtsa B OCTPOM OMbITe
no nokasarento BbhkuBaemoctn Ceriodaphnia

1. Ooopyoosanue u mamepuanot

PacTBOphl CTaHIapTHBIX MPOMBINUIEHHBIX Tpenapato: 0,1%-Hbii
pactBop CuCL,, 1%-nb1it pacTtBop (enona, 10%-HbIl pacTBOp CHUHTE-
tryeckux moroumx cpeacts (CMC); kynbTypa mapuuid (uepuonad-
Hui); vyamku [letpu wiam npoOupku; OHMOJOTH3UpOBaHHAs (KyJIbTHUBA-
[IMOHHAs1) BOJAA; CTEKJISTHHbIE TPYOOUKHU JJis1 0TOOpa nadHUIl WK MENb-
HUYHBIN Ta3 (MOJOCKU) — s uepuomaduuii; yamku [lerpu wnmm
CTaKaHYMKH ISl IPOMBIBKH TOJOCOK; MUIETKKN XxuMHudeckne Ha 1,0 mu
u 5,0 MJI; XUMHYECKHE MEpHbIEe cTakaHbl Ha 100 Mu1 — 5 T, MEpHbIE
urtuHApsl HA SO Mut 1 100 M.

2. IlIpunyun memoouxu

OcTpble ONBITH MPOBOAATCS ISl TPEABAPUTEIIHLHON OLIEHKHU CTEIIEe-
HU TOKCUYHOCTH U BBISIBICHUSI OCTPOTOKCUYHON KOHIICHTPAIIUU BeElle-
CTBAa, ITOCTYNAIOLIEr0 B OKPYKAIOLIYIO CPENY.
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Metoauka oCHOBaHa Ha OIpPEEICHUH BBDKHUBAEMOCTH liepuoaad-
HUW OpU BO3JCHCTBUU TOKCUYECKUX BEIIECTB, MPUCYTCTBYIOIIUX B UC-
CJIEIyEMOU BOJHOM Cpele, MO0 CPABHEHUIO C KYJbTYPOU PAyKOB B IPO-
0ax, He coJep alluX TOKCHUYECKUX BellecTB (KOHTpoJib). Kpurepuem
OCTPOM TOKCUYHOCTH CIIY>KUT Tuoens 50% u Ooliee paukoB 3a 48 yacos
B HCCIIEyeMOIl BOJI€ MPHU YCJIOBHUH, YTO B KOHTPOJIE THOENb HE MPEBBI-
maet 10%. B s3xcnepumeHTax mo onpeiesieHUI0 OCTPOro TOKCHYECKOTO
NEUCTBUSA YCTAHABIIUBAIOT:

— JIETAJIbHYI0 KOHUEHTPALUIO MCCIEAYEMOIO BEIIECTBA, BBI3BIBAO-
myro rubens 100% recr-oprannzmos (JIK 19g.45) (LCigo.4s));

— CpEIHIO (MEIUaHHYIO) JIETAIbHYI0 KOHIIEHTPALMIO HCCIETye-
MOTO BEIlIECTBA, BhI3bIBaIONIYI0 THOENb 50% u OoJiee TeCcT-OpraHu3MOoB
(JIK 5048 (LCs043));

— JIETATBHYIO0 KOHIIEHTPAILUIO UCCIEAYEMOTO BEIIECTBA ISl PEIKUX
(eqmHUYHBIX) ocoOe (mpuHUMaeTcs 3a ToporoBy1o) (JIK 45 (LC.43).

3. Cocmaenenue paooe padouux KOHUEHMPAUUI UCC/1e0)eMO20
eewiecmea

Jlst onipenienieHus CTENEHN TOKCUYHOCTH HEU3BECTHOTO B TOKCHUKO-
JIOTUYECKOM OTHOIIEHUU BEUIECTBA UCXOMS W3 LETU 3KCIIEPUMEHTa He-
00XOAMMO MPUTOTOBUTH OCHOBHOM (MAaTOYHBIM, KOHIICHTPUPOBAHHBII)
pacTBOp uccieayeMoro BemiectBa: Hanpumep, 10%-nuiit; 1%-Hbld wim
IPYTrOr MPOLIEHTHOM KOHUEHTpauu. B KauecTBe pacTBOPUTEIS UK pa3-
OaBUTENS IS PUTOTOBJICHUS! KOHIIEHTPUPOBAHHBIX PACTBOPOB HCIIOJb-
3yeTcsl IUCTUIIIMPOBAHHAS BOJIA (MJIU CIICIUATIBHBIE PACTBOPUTENH ).

MopenbHbie (paboumne) pacTBOPHI TOKCUKAHTA TOTOBSATCS HA OTCTO-
SHHOM — KYJIbTUBAIIMOHHOW (OMOJOTU3WPOBAHHOM) BojE (MM BOJAC U3
YCJIOBHO YUCTOI'O BOJ0E€MA) MyTeM pa30aBlICHUSI OCHOBHOTO (MAaTOYHO-
ro) pacteopa B 2" pa3, tae n =0, 1, 2, 3... (manpumep: B 0, 2, 4, 8, 16 u
T.1. pa3), 6o B 10", rne n =0, 1, 2, 3...(manpumep: B 0, 10, 100, 1000
U T.J. pa3), MO0 COCTABISAETCS PsAJl KOHIEHTPAIIUNA B T€OMETPUUECKON
nporpeccuu, ¢ kodhdunuentom 0,1, mampumep: 1000 mr/m; 100 mr/m;
10 mr/i; 1 mr/im; 0,1 mMr/n u T.10.

Jl1st mosydeHusi OMOJIOTU3UPOBAHHOM BOJIbI MUTHEBAsI BOJAA OTCTAU-
BACTCS U adpUpPYeETCsa B TeueHUe 3 — 7 CYTOK (/10 MOJIHOTO JEXJIOPHUPO-
BaHUs) B MPUCYTCTBUM BBICIICH BOAHON pacTUTENbHOCTH (2 — 3T 1o
BO3JyIIIHO-CYXOM Macce J000M aKkBapuyMHOM pacTUTEIBHOCTH Ha
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II[M3 nUTheBOM BOJbI). KynbTuBaImoHHasi Boja JOJDKHA YIOBJIETBO-
pATH ONpEIeICHHBIM TpeOoBaHusIM (CM. 1. 1.6.2).

4. Dxcnepumenmvl nO YCMAHOBIEHUIO OCMPO20 MOKCUYECKO20
oelicmeus uccaedyemulx pacmeopos (Onvimuvl HA YEepuUooaPHuAX)

OKCMEPUMEHTBl MPOBOJSITCA B XMUMHUYECKUX CTaKaHaX, HIUPOKUX
(buonornueckux) mpodupkax win B yamikax Ilerpu. KomnuectBo emko-
CTEH OMNpeNeNsaeTcsl MO YUCIY HUCCIEAYEMbIX KOHILECHTpAIui U mapai-
JIeTIbHBIX cepuid (MOBTOpHOCTEH). JIOMOTHUTENIBHO CTABUTCS KOHTPOJIb-
HBIM SKCIIEPUMEHT B TOM K€ KOJIMYECTBE MOBTOPHOCTEM.

JIJ1s1 MOCTaHOBKHU OCTPOTO OIbITa Ha HepruoaadHUSIX TOTOBUTCS PsJl
PaCTBOPOB UCCIICAYEMOT0O BEIIECTBA, COCTOAIIUN U3 5-6 KOHLICHTPAIIUM.
OMBITHI CTaBATCS B TPEX MapallyIeNbHBIX cepusx. B Kaxmayio mpoOupky
(wamky Iletpu) BHOCUTCS 1O 15 M1 M3ydaemMoro pacTBopa BeEIIeCTBa U
MOMEIIACTCS MO 5 OAHOCYTOUHBIX 1epruoaadHUil (B TOM YHUCIIE U B KOH-
TPOJIbHBIE — ¢ OMOJIOTU3UPOBAHHOM BOJI0M). PazHuIla MEX Oy BO3pacTOM
PAYKOB HE JOJDKHA MPEBBIIIATh 6 — 8 YacoB, UTO OMpPEACISETCs MO pa3-
Mepy pauyKoB M 0OECIIEUUBACTCS CHHXPOHU3UPOBAHHBIM KYJIHTUBUPOBA-
Huem (1. 1.6.3.2). [locanky pauykoB HAYMHAIOT C KOHTPOJIbHOU cepuu. B
ucclielyeMble pacTBOpHI HeproaadHUil MOMENaloT, HauYuHas ¢ 00Jib-
muX pa30aBiIeHUN (MEHBIINX KOHIEHTPAIIUN 3arpsi3HSIONINX BEIECCTB)
K MEHbBIIUM pazdaBieHusM. [Ipu mocaake mnepuomadHHUil B pacTBOPHI
BEIIIECTBA C MOMOIIBIO MOJOCKKM MEJIbHUYHOTO Ta3a WIM APYTuX Ipu-
CIOCOOJICHUI™, MOCIEeIHUE MPOMBIBAIOTCS B YUCTON BOJIE KaXIbIH pa3
nepej OTJI0BOM PAuKOB U3 KyJIbTyphl. Jljisi paboThl ¢ cepueid KOHTPOIIs
UCIIOJIb3YIOTCS OT/ACJIbHBIE HHCTPYMEHTHI OTJIOBA.

* BozmooicHbl Opyaue cnocobvl nocaoku yepuooaguuii 8 cocyovl
0I5 MeCmMUpOBanusl. CMEKISAHHOU mpYyOKoU Ui NUNEemKou 00bemMom
2 e’ omaasnusaiom paukos u émecme ¢ 8000, nonasuiei 8 mpyoky,
nepenocsam 6 nycmou cocyo 0 buomecmuposanusl. 3amem nacmepos-
CKOU NUNEMKOU OMCACHIBAIOM HCUOKOCMb U OCHOPONCHO, 4mMOObl He
noépedums paykos, NPUIUBAION OMMEPEHHbIU 00beM mecmupyemou
800WL.

Bce emkxoctu ¢ nepruogaHUSIME TTOMEIIAIOTCS B MIKA(-JTIOMHHO-
CTaT C UCKYCCTBEHHBIM OCBEIICHUEM U TEMIIEPATYPON HE HUKE 20°C.

Yucno XKUBBIX PAaYKOB OIIEHUBAETCS BU3YAIbHO, PETUCTPALIUS TTPO-
BOJUTCS MO CIEAYIOUIEH CXeMe: uepe3 Ka)Iblil yac 10 KOHIa TEPBOTO
JTHSI DKCTIEPUMEHTA, a 3aTE€M J[Ba pa3a B CYyTKH €XKETHEBHO J0 UCTECUCHUS
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cpoka octporo ombiTa (48 vacoB mnsa Ceriodaphnia, 96 yacoB — miis
Daphnia magna).

[Tpu mpoBeneHy HAOJIOICHHUS B ONBITHBIX U KOHTPOJIBHBIX €MKO-
CTSX 0053aTEIbHO PETUCTPUPYIOTCS BBDKMBAEMOCTh W XapakKTep JIBU-
KEHUU paykoB (BCIUIBLIM K MOBEPXHOCTH, JIETJIM Ha JTHO, CYJIOPOKHO
BCIUTBIBAIOT M TAJIAl0T HA JHO, MMMOOWIN3AIMs, T.¢. JadHUH eIl Tpo-
SIBJISIFOT CUMITTOMBI JKM3HEISATEIbHOCTH, HO HE PEarupyroT Ha MOKauH-
BaHME CTakaHa). HemoaBuXkHbIE 0COOM CUMUTAIOTCS MOTHOIIMMU, €CIU
OHM HE HAYMHAIOT JIBUTAaThCS B T€UCHHUE 15 CEKyHJ MOCIE JIETKOTO I10-
KauMBaHUs CTakaHa. Pe3ynbTaThl SKCIIEPUMEHTA Cpa3y K€ 3aHOCATCS B
POTOKO (Tabm. 5).

Tabmnura 5

Pe3ynomamaut ucciedosanuii no onpeoeneHur) MeOuanHou
J1emManbHOll KOHYEHMPAyuu Memooom oahnuesozo mecma

o ) Konuuecmeso ~
) S S 9 NI
Q = S ~ BbIHCUBULUX
2 S 3 % . SS |8
S %5 = S yepuooaHull, IK3. 5 |8
N N Q N > = =
3 SEIN 2 * 25 |3
S > S S _ é* S Y
Qq z §( S llosmopnocmo x < Q
« S
~ Q) 1 | 2 | 3 S
r1€ X — KOJMYECTBO BBDKHMBIIUX 0OCOO€H B OJHOW TOBTOPHOCTH:

KOHTPOJILHOTO pacTBOpa — Xi ; TECTUPYEMOTO PacTBOPa — Xr;
X — cpenHee apu(pMETHUYECKOE KOIMYECTBA BBIKUBIIMX 0COOEH B

Tpex MOBTOPHOCTAX: Xk — B KOHTpOINE; X1 — B TECTUPYEMOIl BOJIE;

A — IPOLIEHT CPEeAHETr0 apuPMETUYECKOr0 KOJMYECTBA MOTHOIINX
oco0Oell B TeCTUPYEMOM BOJIE IO CPABHEHHUIO C KOHTPOJIEM PacCUMTHIBA-
etcs o ¢opmyJie 2 (m. 1.8. 1)

A= 009
Xg
Haumensplias KOHIEHTpanus, B KOTOPOH HNPOUCXOAUT IIOJHOE I10-
JABJICHUE JKU3HEIEATECIbHOCTH U3y4aeMbIX OPraHU3MOB, 0003HA4YaAETCs

kak JIK 10048 (LCigo.43), @ HAaUOOMBIIAs KOHIIEHTPAITUs, B KOTOPOH HET
npu3HakoB rudenu, — kak JIK( 45 (LCo_45).
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5. Onpedenenue cmenenu o0cmpo20 MOKCUYECKO20 Oe€liCMEUs.
mecmupyemozo pacmeopa (pacuem mMeOUaHHOU 1emaibHOil KOHUEH-
mpayuu - LC 54)

JI1si moJiydyeHHs TOUHOTO 3HAYCHMS! KOHIICHTpAIlUM, BbI3bIBAIOIIEH
ruoens 50% uepuonaduuii 3a 48 4acoB IKCHO3UILIMM HUCHOJIB3YETCS
epaghuueckuii memood, OCHOBaHHbIM Ha onpeneneHnu LCsy mo KkpuBou
JIETATbHOCTHU, WM XapaKTEPUCTUUECKOM KPUBOM, OTpaKarolIeu pac-
MpEJEICHUE WHIWBUAYATbHON YCTOMYMBOCTH >KUBOTHBIX K HCCIEIye-
MOMY TOKCUYECKOMY areHTYy.

Xapaktepuctudeckasi KpuBasi (puc. 4) CTpOUTCS MMyTeM HaHECEHUs
7103 WJIX KOHILIEHTPALMK Ha OCh a0CIIMCC, a MPOIEHTA JIETAIbHOCTUA — Ha
OCb OpJIMHAT. 3aBHUCUMOCTh MEX]y KOHIIEHTpauueil u sddexkrom (B
JAHHOM CITy4ae — IPOLIEHTOM THOENH >KUBOTHBIX) MpU rpaduueckom
M300pakKeHUN JOJKHA UMETh BHUJI CHMMETPUYHONU S-00pa3HOil KPUBOM.
[Ipu norapudmMupoBaHUM KOHIEHTpALM KpUBBIE CTAHOBSITCS Oo0Jee
CUMMETPpUYHBIMHA. OT TOYKM HA OCHU OpJMHAT, COOTBETCTBYOMIEH 50%
rubenu, NpoBOAAT JMHUI0, MapaJIeIbHYI0 ocu adciucce. M3 Touku me-
pECEUEHUS JINHUU C SKCIIEPUMEHTAIBHON KPUBOM OIYyCKAalOT MEPIEH/IN-
KyJISIp Ha OCh aOCIIMCC U HAXOJAT JIorapu(pM KOHIIEHTpAIMU, COOTBET-
cTByronier nckomon sennunne LCs.

100 ~
90 -
80 -
70 A
60 -
50 +
40 -
30 A
20 A
10
0 T
C (log C)

% neTanbHOCTHU

LCs

Puc. 4. Kpusas 3asucumocmu 8viocusaemocmu yepuooagdHuii
om KOHYEeHMpayuu ucciedyemoco eewecmeada 8 pacmeope

Bce monyueHHble 3HAUYEHUA, pacueThl U Tpaduk Mo pe3yibTaTam
OCTPOTO OMBITa BHOCST B pad0uMii sKypHa (MPOTOKOJI OIbITA).
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2.2. BbisienieHue poJsiu ¢hakmopoe cpedbi
8 rnpouyeccax camMooYyuu,eHuUsi MooesibHbIX 8000€MO08
(MUKpPOKOCMO8) OM MOKCU4YeCKUX eeujecme
Memodamu 6uomecmuposaHusi

2.2.1. BoisBneHue ponn abnoTn4ecknx u 6MoTUYECKUX
c¢dakTOpoOB B npoueccax AeTOKCUKALUN XUMMNYECKUX
BelecTB B MOAENTbHOM 3KCNepuMeHTe

1. Ilpunyun memoouxu

MeToauka OCHOBaHa Ha U3YYEHUU GAUAHUA PACMUMETIbHBIX U
HCUBOMHBIX 2UOPOOUOHM OB N VX UCKYCCTBEHHBIX COOOIIECTB, a TaKkKe
adMOTHYECKUX (TemIepaTypa, OCBEIICHHOCTh M T.A.) (pakTopoB, Ha
npoueccol oYUUieHUs 600bl MUKPOKOCMOB OT TOKCHMYECKHX BEIIECTB
Memooom oaguuesozo mecma. IlokazareneM yJydlleHUsS WIH yXY-
IIEHUS] Ka4eCTBa BOJbl B MUKPOKOCMAX W BIIUSIHUS HAa HETO Pa3IMUHbBIX
(aKTOPOB CIIY)KHUT YBEIMYCHUE WU CHIDKCHUE KOJUYECTBA BBIKHBIITHX
B ocTpoM (48-yacoBom) ombITe 1eprogadHuii B Ipodax BOIbI, B3STHIX
13 BOJOEMOB C pa3HbIMU KOMOWHAITUAMU OMOTUYECKUX U A0MOTUUYECKUX
(hakTOpOB Uepe3 ompeacIeHHbIE TPOMEXYTKH BPpEMEHH (HammpuMmep, de-
pe3 Kaxjable 7 CyTOK) Ha MPOTSHKEHUW BCEro MepHuojia HAOMIOICHUS 3a
MHKPOKOCMAaMH.

2. Obopyooeanue u mamepuainl

Onones Kananckas (Elodea canadensis Rich.), TpecHOBOIHBIE
JBYCTBOpYaThle MOJUTIOCKH p. Unio wim p. Anodonta, xynerypa Daph-
nia magna nwin Ceriodaphnia, pacTBOp TOKCHMKAaHTa B KOHIICHTPAILIMH
2-LCsy, CTEKIITHHBIE €MKOCTH 00BEMOM 5 JIUTPOB — 5 MIT., yamku [let-
pY WIM XMMHUYECKHE MPOOHMPKU M3 pacdyeTa — 3 T (KOJMYECTBO IIO-
BTOPHOCTEH) 11 TIp00, B3ATHIX M3 OJHOTO BapHaHTa OMOKOCMOB, yM-
HOXKEHHBIC Ha KOJUYECTBO BapHaHTOB OMOKOCMOB, MOJOCKH MEJIhHUY-
HOr0 Ta3a, XUMHU4Yeckue mumnerkdn Ha 10 wmi, pe3uHoBas Trpyiia,
XuMHYeckne crakanbl Ha 200 M 171 B3BEHIMBAHUSI, BECHI JTabopaTop-
Hble OOIIEro Ha3HAYeHWs, ¢ HAMOOJBIIMM IMPEICIOM B3BEIIUBAHUS
1000 r, mroMuHOCTAT, KYJbTHBAILIMOHHAS BOJIA.

3. Dopmuposanue OUOKOCMO8 (MUKPDOKOCMOB)

HccnenoBanus TOMKHBI MPOBOJAUTHLCSA MPU CTAHAAPTHBIX YCIOBHUAX
(t° Bozer, t° BO3MyXa, OCBEIIEHHOCTD, KHCIOPOIHBI PEKHUM COTJIACHO
m. 1.5).
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JI1si co3maHusi UICKYCCTBEHHOTO BojoeMa (OMOKOCMAa) CTEKJISTHHbBIC
E€MKOCTH 00BEMOM 5 JIMTPOB 3aNOJHSAIOTCS KYJIbTHUBAIMOHHOU (OHOJIO-
TM3UPOBAHHOW) BOJIOW JI0 OTMETKHU 4 JTUTPa U HYMEPYIOTCS C YKa3aHUEM
BapuaHTa M AaThl (opMupoBaHusi Ouokocma. JlJisi moJlydyeHuss MOJIEIb-
HOT'O pPacTBOpa B IMPOHYMEPOBAHHBIE EMKOCTH BHOCUTCS TOKCHYECKOE
BEILIECTBO B OJMHAKOBOM JJIS BCEX BaPUAHTOB (KPOME KOHTPOJIBHOTO —
I B) konmuuecTBe, COOTBETCTBYIOIIEM YJIBOCHHONW MEIMAHHOW JieTalb-
HOM KoHueHTpauuu (2-LCsy) (MC0JIb30BaTh MAaTOYHBIE PACTBOPHI TOK-
cukanTa (m. 2.1.1.3). buokoMmoHeHTsI (TUAPOOUOHTHI) BHOCATCS B TO-
TOBBII PACTBOP B 3aBUCUMOCTH OT BapHaHTa OMOKOCMA.

Bapuanmul 6uokocmos:

IB. - KonTpojs (0rnongoru3upoBaHHas Bojaa)

IIB. - PacTBOpP TOKCHKAHTA

I B. - pacTBOp TOKCUKAHTA + MAKPO(QUTHI

IV B. - pacTBOpP TOKCUKAHTa + MOJIITIOCKHU

VB. - pPacTBOP TOKCUKAHTA + MAKPOPUTHI + MOJLIIOCKHU
VI B. - Koutpossb + Makpoputs

VII B.- KonTpons + momttocku

VIII B. KonTposb + MakpopuThI + MOJITIOCKH

KoMMNOHEHTBI cpejibl BHOCSTCS U3 pacueTa Harpy3ku OMOMacChl:

— MOJUTIOCKH (ITPECHOBOJHBIE JIBYCTBOPYATHIE MOJUTIOCKH — 0€33y0-
Ka OOBIKHOBEHHas (p. Anodonta), nepnosuua (p. Unio) — 20,0 r Ha
2 nuTpa BOJBI;

— Makpodutel — 3noxaes kaHajckas (Elodea canadensis Rich) w3
pacueta 5,0 T ChIpOM MacChl Ha 2 JTUTPA BOJBI.

CyuiecTByIOT Apyrue BapUaHThl COUYETAHUN OMOTHYECKUX KOMIIO-
HEHTOB TIpu (popMHUpOBaHWKU OMOKOCMOB, HAallpUMEp BHECEHHUE TPYHTa
(u3 pacuetra 100 r Ha 2 nUTpa BOJIBI), ONPEAEICHHBIX BUAOB PHIO (TIpH
Harpy3Ke MXTHUOMACCHI 2 T Ha 2 JIUTPaA BOJbI), @ TAKXKE pa3INYHbIE COYe-
TaHUsI OTJEIBHBIX KOMIIOHEHTOB.

4. Ananuz npod 600bl OUOKOCMO8 C NOMOULbIO OahHUes020 mec-
ma

[Tpoa0KUTENBHOCTh AKCIO3UIIMM MHUKPOKOCMOB MOYET COCTaB-
JISITh B 3aBUCUMOCTH OT 3aJ1a4 UCCIIEI0OBAHUS U BEIOOpA TECT 00BHEKTA OT
15 — 30 mo 60 cyTok. 3a 3TOT nepruoJ BPEMEHU C ONPEAECICHHBIMA HH-
TepBasiamu (2 — 4 u OoJsiee cyTok, Hanpumep: Ha 1, 7, 14 u 21-e cyTkn)
MIPOU3BOAUTCS OTOOP MPOO BOABI M3 KAXKJIOT0 BapraHTa OMOKOCMOB JIJISI
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OTPE/CICHUS CTENEHN TOKCUYHOCTH MOJCJIBHBIX PACTBOPOB B OCTPOM
OMbITE Ha LepruogaHUSX.

B kadecTtBe KpuUTEpHUS TOKCUYHOCTH B OCTPOM OMBITE MIPUHUMAETCS
MoKa3aTesib BBDKMBAEMOCTH IliepHojadHUii B TpodaxX TECTUPYEMOIo
pacTBOpa KaXKJI0ro BapuaHTa BOJIOEMOB 3a MEPUOJ, OCTPOTo ombiTa (48
yacoB 1151 Ceriodaphnia n 96 yacoB nisa D. magna).

[TokazaTeneM U3MEHEHUsI Ka4eCTBA BOJIbI B MUKPOKOCMAaX SIBJISICTCS
MOBBINICHUE (WU CHM)KEHHUE) BBDKMBAEMOCTH liepuogadHuii B mpobdax
BOJIbI, B3STBIX U3 OMOKOCMOB 4Uepe3 OIpeeiICHHbIE MPOMEKYTKH Bpe-
MEHH B TEUEHHE BCETO Meprojia HaOII0ICHUS 3a BOJJOEMaAMHU.

Octpsie onbITHl Ha LiepuoAadHusx craBarcs (cM. m. 2.1.1.4) B mpo-
oupkax wid B yamkax Ilerpu. B kaxkmayro eMKOCTh HajduBaeTcs 15 mu
npoOkI (KMCClielyeMoro pacTBOpa U3 KOHKPETHOTO BapuaHTa MHUKPOKOC-
MOB). ONBIT CTaBUTCSI B TPEX MOBTOPHOCTAX. B Kaxk/1yt0 MOBTOPHOCTH
nomeniaercs 1mo 10 paykos.

[TepBas cepus mpoO oTOupaercs B AeHb (HOpMUPOBaHUA OMOKOCMOB
(1-e cyTkn) u craButcs nadHueBbiil TecT Ha 48 (96) yacoB. 3atem oTOOP
npo0 ¥ MOCTAaHOBKA TECTa Ha pavykax MPOU3BOJIUTCS YEPE3 paBHBIEC MIPO-
MEXYTKH BPEMEHH, HaNpuMep yepe3 4 win 7 CyTOK, B 3aBUCUMOCTU OT
ejaed U MpoJOJKUTEILHOCTH SKCIIO3UIMNA BOJIOEMOB.

Takum oOpa3oM, OHoTeCTUpPOBAaHKE MPOO BOABI MUKPOKOCMOB MPO-
BOJIMUTCS I10 CTAHJIApPTHON METOJIMKE Ha lieproaadHUIX (CM. BBIIIE), OC-
HOBAHHOM Ha OMNPEJECICHUH BBLHKMBAEMOCTH PAYKOB B OCTPOM OIIBITE,
T.€. Ha ONPENENICHUH CPEeAHEro (U3 3-X MOBTOPHOCTEH) YMCIIa BBIKHUB-
IMX 32 Bpemsi Ouorecta nadHU B IPOIIEHTAaX OT UX MCXOJIHOTO KOJU-
yecTBa (Wau KoHTposs). Hampumep, uepes3 48 yacoB B mpoOe BOJIbI, B3S-
TOM Ha 8-€ CYyTKH U3 2-ro BapuaHTa OmokocMoB, u3 10 nadHuit B nepBoi
MOBTOPHOCTH BBIKWIO 4 0cOOM, BO BTOPOM MOBTOPHOCTH - 5 0coOe€i, B
TpeTheit - 3 ocobu. Cpennee (x ) — 4 ocobu, mim 40% u3 100%.

Pe3ynbTaThl 3KCIIEpUMEHTA MO U3YYEHUIO BIUSHUS PACTUTEIIbHBIX
U KUBOTHBIX THUAPOOUOHTOB U UX UCKYCCTBEHHBIX COOOIIECTB Ha MpPO-
1[ECC OYUILEHUSI BOJIBI MUKPOKOCMOB OT TOKCUYECKHX BEIIECTB (110 pe-
3yJibTaTaM OMOTECTUPOBAHUS) 3aHOCATCS B Ta0OUILy 6.

OO6pas3ern 3anonHeHus Tabauilbl 6 nipeacrasieH B [Ipunoxkenun 7.

5. Ananu3z cocmosanua 2uopooOUOHmMO8

[Tocne orbopa nmpod BoABI OMOKOCMOB Ha TapHUEBBINA TECT MPOU3-
BOJIUTCSI aHAIU3 COCTOSIHUSI MaKpO(UTOB U MOJIIIOCKOB MO U3MEHEHUIO
ux macchel B I, IV u V Bapuantax 6mokocmoB. J{Jis 3Toro MmakpohuThl
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BBIHUMAIOTCS M3 PAacTBOpPA M B3BEIIMBAIOTCS TIOCJIEC OTICICHUS TOXKEII-
TEBIIMX W NMOTHOIINX YacTel pacTeHus. B3BenmmBaHue oCcyIlecTBIsSECTCS
aubo0 mocie oOcymuBaHus Ha (UIBTpOBaIbHOW Oymare, 10O B CTa-
KaHYMKE C PACTBOPOM U3 COOTBETCTBYIOLIErO BojoeMa. Pe3yibTaThl

U3MEPEHUH 3aHOCATCS B TaOIHILy 7.

Tabnuia 6

Pe3ynomamut Ouomecmuposanus npod 600vl 6UOKOCMO8
3a epems IKCHO3UUUU

Buo 6uokocma

3abop npobwvl uccredyemozo pacmeopa (cymxu)/

S Hama nauana/oxonuanus /lagpruuesoco mecma
s < 1 7 14 21
& S
(~]] .}
- >
Tlama gopms- § Pezynomamut /Jlagpnuesoco mecma (uepes 48 /96 1)
2 posanus 6uo- | X Ku- | M+my,| Ku- |M+m,,| Ku- |M#m,,| Ku- |Mtmy
s kocma gvie gble gvie gble
R (9K3.) (9K3.) (9K3.) (9K3.)
)g 1
¥
)
i 2
&
=
3
Konmpons 1
Tabmnura 7
H3menenue seca (2) 2uopoouonmos 6 npouecce camoouuuieHus
MUKPOKOCMA Om MOKcCU4eCKux eeuiecme
c% Cymxku
= ['unpobuoHT
5 P 1 7 14 21
M
[II  |[makpodut
[V Mosutrock
\ MaKpohuUT
V MOJUJTFOCK
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H3menenune Beca ruipoOMOHTOB, TaK € KaK U BBIKUBAEMOCTh Ile-
puonadHuii, SIBISETCS MOKa3aTeleM CHIKEHUS WM YBEIUYECHHS TOK-
CUYHOCTH PAcTBOPOB B IPOIECCE SKCIEPUMEHTA (Hampumep, 3a CYET
YTUJIN3AlMK BEIIECTBA OMO0OBEKTAMU).

[Torubmme B x0/€ 3KCIEPUMEHTA KOMIIOHEHThI OMOKOCMOB (MOJI-
JIOCKH, phiOa, MaKpOMUTHI U T.Jd.) 3aMEHSIIOTCS JKMBBIMU C yYKa3aHUEM
BPEMEHH T'MOEeNIH, KOJIMYEeCTBA MOrMOImMX ocoOel U BapuaHTa OMOKOC-
Ma, U MPOU3BOAUTCS JOMOJHUTEILHBIN OTOOP MpPoO BOJBI HAa OUOTECT
TS BBISIBIICHHS] BO3MOKHOCTH JIECOPOIIMU BEIIECTBA U3 MOTUOIINX TU/I-
pPOOHMOHTOB B pacTBOp (BTOPUUHOE 3arpsA3HEHHUE).

6. Oopadoomka pe3zyibmamos oaghnuesozo mecma

OO6paboTka pe3yJIbTaTOB MPOU3ZBOAUTCA METOJAMHU BapHUAIMOHHOMN
CTaTUCTUKHU. [{JI 3TOTO pacCUUTHIBAIOT:

M — cpengnee apudmeTnyeckoe Mokazareieid BbDKMBAEMOCTH U3
TpeX MOBTOPHOCTEW ISl KaXKIOW MPOOBI UCCIAEAYEMOM BOAbI KOHKPET-
HOTO BapHuaHTa OMOKOCMOB:

> x
M=

I7ie 1 — KOJIMYECTBO MOBTOPHOCTEM;

Y X — cyMMa OT/ICJIbHBIX BapUaHT;

X — (BapuaHTa) KOJWYECTBO BBIKHMBIIUX AadHUN B OJHOW MOBTOP-
HOCTH.

O — cpeaHee KBaJApaTUdHOEe (CTAaHAAPTHOE) OTKIOHEHHE OT BBHIOO-
POYHOM cpeaHel (cpeHero moka3aress BBhKUuBaeMoCcTu — M):

my; — CpedHss omuOKa cpeaHed apupMeTHdecKoW MoKaszaTesen
BBIKHBACMOCTH:

o}
my =*—

J; .

OO6pazel; cTaTUCTUYECKOW 00pabOTKM pe3yJIbTaTOB MPEACTaBJICH B
[Ipunoxenun 8.
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2.2.2. AHanus nony4eHHbIX pe3ynbTaToB

[Io pe3ynbraTam AaHUEBOrO TECTAa IOCTPOUTH THUCTOIPAMMY
(puc. 5), oTpaxarollyo U3MEHEHHE TOKCUYHOCTH PACTBOPOB — MO H3-
MEHEHHUIO BBIKHMBAeMOCTHU Liepuogaduuii (M+my,), ocb Y — moj AeucT-
BHEM TEX WJIU UHBIX (DAKTOPOB Cpe/ibl (A0MOTUYECKUX U OMOTUYECKUX ) B
Ka)XJIOM M3 BapMaHTOB OMOKOCMOB 3a BpeMsl AKCHo3uluu, och X. Ha-
npumep: Ha 21-e cyTku B npode u3 BapuaHnta | OMOKOCMOB (KOHTPOJIb)
u3 5 ueprogadHU BBDKUIIO 5 B KaXKJA0W MOBTOPHOCTH (T.€. CpeaHEe U3
3-x moBTOopHOCTEN M = 5+0), B mpoOe u3 Bapuanta Il OMOKOCMOB BHI-
xuio 2+0,5 nepuogaduuii, B mpode u3 Bapuanta V — 4,6+0,3.

[Ipoananu3upoBaTh MOJIYYECHHbIC PE3YJbTaThl U TUCTOTPAMMYy U
CeJIaTh BBIBOJBI O:

— MEPCUCTEHTHOCTU HMCCJEAYEMOr0 BEIIECTBA B Pa3IMYHBIX YCIO-
BUSX CPEJIbI,

— BJIMSTHUU TPOJOJIKUTEIIBHOCTU IKCIIO3UIIMM MUKPOKOCMOB Ha Jie-
TOKCHKAIIMIO PACTBOPOB,

— TOKCUYHOCTH HCCIEIyEMON KOHIIEHTpAlMy BEUIECTBA JJIS pa3-
JUYHBIX TUAPOOUOHTOB,

— poJin OMOTUYECKUX M a0MOTHUYECKUX (PAKTOPOB B MpolEeccax ca-
MOOYHILIEHHS BOAOEMOB OT UCCIIEYEMOTO TOKCHYECKOT0 BEILIECTBA.

. 1
A ]
5 4]
g 01 sapuaHT
o 317 O 2 BapuaHT
< 241 O3 sapuaHT
% 04 sapuaHT
2117 O 5 BapuaHT

0

1 cyTkn
CYTKMU

Puc. 5. Ananuz usmenenus moxcuuHocmu cpeobl MUKPOOKOCMOSB 3d
nepuoo 3KCNO3UYUU NO NOKAZAMENIO GbIICUBAEMOCTNU YEPUOOAPDHULL
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lNMpunoxeHus

[Tpunoxxenue 1 (pekoMeHIyeMOE)

dopma peacucmpayuu ycrosuu u pesysibmamoe
6uomecmupoesaHusi 8 paboyem XXypHase

Tabnuua 8

JlaTa, Bpemst oTbopa nmpo6

11°" 4, 10 mapra 1996 T.

Mecto oT6opa

OunctHble cOOpykeHus I. Tpo-
nuka. O4unieHHas CTo4Has BO-
71a, BBIXOIAIAs U3 BTOPUYHOIO
OTCTOWHHUKA

Hcnonb3yemMble  TeCT-OPraHU3MBI,
BO3pACT

IlepunonadHuu, BO3pacT MeHeEe
24 4, pa3HHAIIA MEXAY 0COOSIMU
He Oostee 8 4

MecTto OMOTECTUPOBAHUS U YCJIO-
BUS

JIrtomuuocrar, t = 19 — 24°C,
doTomne-puoa: 16 4 - CBETOBOMH,

84 — HOYHOM, OCBCIICHHOCTH
ckyccTBeHHas (550 Jik)
BpeMms xpaHenust npoObl oT 0T00-|4 4

pa 710 Hayaja OMOTECTUPOBAHUS

Pexum kopmiteHus

0,2 cM’ CYCIIEH3UHM BOJOPOCIIEN
Chlorella Ha 15 cM® uccnenye-
MOM BOJbI €XKEIHECBHO, B XPO-
HAYECKOM  OIBITE  JOTMOJIHU-
tenbHO 1 pa3 B Hepemto 0,06
oM IPOXKKEBOM CYCIIEH3UM HA
15 M’ BOJIBI

[ToBTOpHOCTH I KaXJIOM KOH-
LIEHTPALIUU

JlecsaTb

CmeHa pacTBOpOB

B octpom ombiTe pacTBOpHI HE
MEHSUIUCh, B XPOHUYECKOM —
CMEHa PAaCTBOPOB IIPOBOAMIACH
yepes 2 CyTOK Ha TPEThHU
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JIA30B UCCIEAYEMON BOJbI

9 |HUccnenyembie KoHUeHTpauuu|3,12; 6,25; 12,5; 25; 100%
CTOYHBIX BOJI

10 |CootBeTcTByIOIIAs CTENeHb pa3-|Pa3zbaBnenus B 32; 16; §; 4; 1
OaBieHUs] CTOYHBIX BoA 10 (op-|(0e3 pazdbaBiaeHUs) pa3
MyJIe:

~ 100 %
" %.cmounoii 600w .8.00uem .p — pe
11 t, pH, 0,; B uccinegyemMoii Boae Bce mnokazarenu B mpepenax,
YCTAHOBJICHHBIX B METOJIUKE

12 |Cpennsst netanbHass KpaTHOCTb|27,54%-Has KOHIICHTpaIs
pa30aBjIeHUs B OCTPOM OIIBITE|(CTOYHBIX BOJI, WJIH KPATHOCTH
JIKP50_45 pazbaBneHus B 3,63

13 |be3BpenHoe pazdaBieHue B ocT-|10%-Hasi KOHIIEHTpalUs CTOY-
POM OIIBITE HBIX BOJI, WM KPaTHOCTh pas-
BP .45 Oanenus B 10 pa3

14 |KpatHocTh pa3baBieHusi, BbI3bI-|0,5%-Hasg KOHILIEHTpALUs CTOY-
BalOIlasi XPOHUYECKYI TOKCHUY-|{HBIX BOJ, WJIHW KPATHOCTb pa3-
HOCTb 3a 24 nHs ’kcniepuMenTa  |0aBienus B 200 pa3

15 |bKP, He BbI3BIBaromas xpoHude-He ycraHoBieHa
CKYI0 TOKCHYHOCTb 3a 24 JTHS 3KC-
MIEpUMEHTA

16 |[laHHbIE THAPOXMMHUYECKHX aHa-|B npuioxeHuun
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[Tpunoxenue 2 (peKOMeHyeMOE)

dopma 3anucu pesynbmamoe b6uomecmupoeaHusi
npu onpedesieHUU 0CMpPoO20 MOKCUYeCKO20
delicmeusi 800bI Ha yepuodagHul

Tabmnura 9

KonnuecTBO BRIKMBIINX KomnmuecTBo
o uepuoaadHuii, 9K3. BBIKUBIIIAX
S nepuoaadHu,
—_
§ JK3. 5
= | Kontpois- | Tectupye- ~ Tectupyemas Z \i
= 2 | magBoma | Mas BOja \é/ BOJIa, pa30aB- E §
=
= | E‘ 0e3 pa3bas- S | JeHHas BN pas | = <
) > = = o0
5§5§ JIeHUs = %Eo‘f%
3 g 5 o | Iosrop- | Ilosrop- é [TOBTOPHOCTH é 2 g &
AR ERR: HOCTb HOCTb 9 ol gl= = =
S | < .
BE |5 = =| >
o < = =g =
7 T ) 2l o
- =y = IS
S = ] IS
S| 1]{2[..1001]2/..]10 1|2 10 3)
) @)
=9
aa)
11234 /|5]|6]...]1415]|16]...]24|25|26|27 35136(37(38(39(40

Ilpumeuanue. T'padpr 38 — 40 3amodHAIOT B TOM CiIydae, €CIU
OMPEACIISIIOT CTENEHh TOKCUYHOCTH TECTUPYEMOM BO/IBI.
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[Tpunoxenue 3 (peKoMeHIyeEMOE)

Pe3ynbmambi 6uomecmupoegaHusi Mo cMepmHocmu
u niodosumocmu yepuodagpHul
8 7-OHe8HOM 3KcriepumMeHme

Tabmma 10
Konuen- Bpewms ot Hauana 6uoTecTUpOBaHUS, CyTKU
Tpauui I'uGenp nepronaduuii, %; 9UCII0 MOJIOIN B KAXKJIOM CTaKaHE
ucenenye- 1 2 3 4 5 6 7
MO BOJIBI
100.00 % 70 % 100 % 100 % 100 % 100 % 100 % 100 %
50.00 % 10 % 60 % 70 % 70 % 70 % 70 % 80 %
25.00 % 10 % 10 % 30 % 30 % 40 % 40 % 40 %
12.50 % 0% 0% 0% 0% 10 % 10 % 10% 1-2
6,25 % 0% 0% 0% 0% 0% 0% 0% 3-6
3.12% 0% 0% 0% 0% 0% 0% 0%
1-2 5-2 1-4 1-6 6-8
1-4 6-2 3-2 2-4 7-2
3-4 7-4 4-4 3-4 8-6
8-6 5-6 4-2 9-7
9-6 10-4 5-6 10-2
10-2
Kontposns |0 % 0 % 0 % 0 % 0 % 0 % 0 %
1-4 3-4 1-6 1-2 6-2
2-6 4-4 2-8 2-2 T7-7
9-4 5-4 3-2 3-2 8-6
10-2 6-2 4-2 4-2 9-8
7-4 5-2 5-4 10-6
8-2 6-2

Ilpumeuanue: OTMmedaetcs mepBod HUPPO HOMEpP CTaKaHa, BTO-
POl - KOJINYECTBO MOJIOJIM B 3TOM CTAaKaHE.
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[Tpunoxenue 4 (peKoMeHyeEMOE)

Obuwee konnuyecmeo poousuwelcsi Mosio0u

8 7-OHe8HOM 3KcriepumMeHme

Tabnuma 11
Konyenmpayus cmounoii 6001, %
12,5 | 6,25 | 3,12 KOHMPOb
Ne cma- Obwee Konuuecmao poousuteics Moaioou no UcmeyeHuu 7 Cymoxk
KaHa

1 2 0 12 12

2 0 0 8 16

3 0 6 10 8

4 0 0 6 8

5 0 0 14 10

6 0 0 10 6

7 0 0 6 11

8 0 0 12 8

9 0 0 13 12
10 0 0 8 8

[Tpuiioxxenue 5 (peKOMEHIYEMOE)

CeodHble pe3ynbmambl 6uomecmupoeaHusi
CMOYHbIX 800 011 cmamucmu4ecKkol obpabomku

Tabmuna 12

Konyenmpayus Cmepmuocmo Cpeonee uucno Cpeonee yucno
cmouHblx 600, % | yepuooaghnuii, % nomemoes poousuietics
Ha I camky MON0OU
Ha 1 camky, 9K3.
100,00 100 0 0
50,00 80 0 0
25,00 40 0 0
12,50 10 0,1 0,2
6,25 0 0,1 0,6
3.12 0 2,4 9,0
KonTpoJib 0 2,6 9,9
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[Tpunoxenue 6 (pekoMeHIyeEMOE)

Cmamucmud4eckass o6pabomka pe3ysibmamos
XPOHUYECKO20 3KcrepuMeHma Ha uyepuooagHusix

[lo pe3ynbraram SKCIEPUMEHTOB COCTABIISIETCS] CBOJIHAsI TaOJIUIA,
KyJla 3aHOCAT BCE PE3yJIbTaThl OMOTECTUPOBAHUS ISl CTATHCTHYECKOMN
oOpaboTtku (1. 1.8.2).

[To pesynbTaram, MOJYYEHHBIM B KaXKJIOW cepum pazOaBiIeHUM U
KOHTPOJIE, MPOU3BOJAT pacdyeThl U CTpoUTCs Tabnuna. B tabmwuie 13
MPUBEJICHBI PACUEThI JJI CEPUU UCCIAETYEMON KOHIIEHTPAIMH CTOYHBIX
BoJ 6,25 % (Tabm. 11).

Tabamma 13
1 X; X - X; (x - xi)2
1 0 0,6 0,36
2 0 0,6 0,36
3 6 -5.4 29,16
4 0 0,6 0,36
5 0 0,6 0,36
6 0 0,6 0,36
7 0 0,6 0,36
8 0 0,6 0,36
9 0 0,6 0,36
10 0 0,6 0,36
3 x=6 3 (5-x) =0 3 (r-x)’ =32,67

CyMMa craraeMbIX TPETHEro CTOJOIa BCerjaa JOHKHA PaBHATHCS
HYJIIO, YTO SIBJISICTCSI MPOBEPKOW MPABUIBHOCTU PAcCUE€TOB OTKIOHEHUH
OT CpeIHEro apuPMETUIECKOro.

B nepBoM cTos011e TabMMIBI YKa3bIBA€TCS | — HOMEP CTaKaHa, BO
BTOPOM CTOJIOIIE X; — KOJIMYECTBO MOJOJH B 1-OM cTakane. CTonOipbl 3
u 4 paccuuthiBatotrcs. Ompeaensercs cpenHee apudmernyeckoe (x)

POIMBLIEHCA MOJIOJIM HA OJIHY CAMKy: > X; = 0, HOCKOJBKY n = 10, TO

i=1
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CymMMma ciiaraeéMbIX 4€TBEpPTOro CToJIOa TabiauIbl 13 ucnoias3yercs
MIPY BBIYUCIICHUU CPEHE-KBAIPATUYHBIX OTKIIOHCHUH:

= 32;67 =4/3,63 =191,

OnpenensgeTcs: onmmoka cpeHero apupMeTUHIECKOro:

191

RENCEN T

=0,60

Urak, nomyuniu:
x; =0,6:0,=1,91; m;; =0,60.

(MUunekc 1 umcmonp3oBaH, 4TOOBI MOKa3aTh, YTO MBI PacCMOTPEIH
Tect 1).

AHaJOTUYHBIC PacyeThl BBHIMOIHSIIOTCS C AKCIEPUMEHTAIbLHBIMH
JAHHBIMU, TTOJYYEHHBIMU TIpU HccieqoBaHuu 3,12 %-HoW KOHIEHTpa-
UM CTOYHBIX BOJ (Tabi. 11), u 3aHoCsATCS B Tabauiy 14.

Taomuna 14
] X; X - X (x - x;)°
1 12 2.1 441
2 8 1.9 3,61
3 10 20,1 0,01
4 6 3.9 1521
5 14 4.1 16,81
6 10 20,1 0,01
7 6 3.0 1521
8 12 2.1 441
9 13 3,1 9,61
10 8 1,9 3,61
S x=99 S (3-x)=0 |Y (x-x) =7290
i=1 i=1 i=1
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CootercTBytomue Tabmuie 11 cpennee apudmeruueckoe, cpeli-
HEKBaJPaTUYHOE OTKJIOHEHHE W OIMMOKa CPEIHEr0 apu(pMeTHYeCcKoro:
X2 =99; 6 ,=2.85; my, = 0,90 (MHAEKC 2 TTOKA3BIBAET, UTO IMOJYyUYECH-
HBIC XapaKTEPUCTUKH OTHOCSATCS K TECTY 2).

AHaJIOTUYHBIC PACUYETHI JIJI1 CEPUU KOHTPOJISI MPUBEACHBI B TaOJIU-
e 15.

Tabmumna 15
i X; X - X (x-x)°
1 12 -2,1 441
2 16 -6,1 37,21
3 8 1,9 3,61
4 8 1.9 3,61
5 10 -0,1 0,01
6 6 -39 15,21
7 11 -1,1 1,21
8 8 1,9 3,61
9 2 2.1 4,41
10 8 1,9 3,61
S x=99 ' (%-%) =0 S (x-x) =72,90
i=1 =1 i=1

x«=99;0,=292;m, =0,92.

Bce paccumrtanHple BenWuuHBI (CpegHue apudMETHUYECKHe, Cpe-
HEKBaJIpAaTUYHbIC OTKJIOHCHHUS W OIIMOKU CPEIHUX apU(DMETHUECKHUX)
OTJIMYAIOTCS OT TECTa K TECTY U OT AHAJIOTHYHBIX XAPAKTEPUCTHK B
KOHTPOJIBHBIX OIbITaX.

J171s1 TOro 9YTOOBI BBISIBUTD, TOCTOBEPHBI JIU OTU OTJIMYMS WJIM HOCST
CIIy4YalHBIM XapaKTep, ONMPEAEISACTCS JOCTOBEPHOCTh MOJIYYEHHBIX pe-
3yJIbTATOB.

OnpenenuM Noka3areiab JOCTOBEPHOCTH:

tll: XKz ~ 2
A My +my
B kauecTtBe X, U m, CIEAYET B3SATh X, U m,, WIN K€ X, U m,. JIJIst

KQKJIOM Maphl YKCENl PacCUUTaTh MOKA3aTENN TOCTOBEPHOCTH t;; H, CO-
OTBETCTBCHHO, 1} .
CorsacHo paHee NOJIy4eHHBIM BBIYUCICHUAM X, = 9,9, m, = 0,92.

%, =0,60; m, = 0,60,
x, =0,99; m,= 0,90.
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PaccuutsiBaroTcs COOTBCTCTBYIOIIUC ITOKA3ATCIIN JOCTOBCPHOCTU:
T -% _ 99-06 93
tﬂl -

Cmz w0927 + (0,600 121

= 8,45,

9,9-9,9

,/mK +m’ J (0,92)* + (0,90’

[TosmyyeHHBIE BEIMYMHBI CpaBHUBAIOTCA ¢ KpuTepruem CTbIOJICHTA
(tabxa. 4). Kputepuit CthloficHTa NPU YKCII€ CTENeHel cBo0obI f = 18,
HalJIeHHBINA 1o Tadnuie 4, coctaBisieT te, = 2,10.

[TockonbKy t; > tc; B KOHUEHTPALMU CTOYHBIX BOZ 6,25 %, cHMXKe-
HUE€ TUIOJAOBUTOCTU liepuojadHUN B CpaBHEHUU C KOHTPOJIEM JIOCTO-
BepHO. Mccnenyemass Boga OKa3bIBAET XPOHUUECKOE TOKCUYECKOE JIEH-
CTBHUE.

N3 HepaBeHcTBa ty) < tep CIEAYET, UTO B KOHLIEHTPALIMU CTOYHBIX
BOJ 3,12% cHUXEHHE TIOJIOBUTOCTH B CPABHEHUU C KOHTPOJIEM HOCHUT
CIy4yalHbId xapakrep. Mccneayemas Boja HE OKa3bIBAET XPOHUUECKOTO
TOKCUYECKOT0 JEUCTBUA Ha liepuogadHui.

=0.
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[Tpunoxenue 7 (oOpazelr)

Pe3ynbmambi 6uomecmupoegaHusi npob eoodnbi
6uokocmMoe 3a epeMsi IKcrnosuyuu

Tabmuna 16
No 3abop nmpoObI UccaeyeMoro pacTBopa (CyTku)/
TPYMIBL Bapuant
6HOKOCMA é Jarta nauana/oxkonuanus JlagHueBoro Tecta
OK-4(1) g I 7 14 21
VB S 19-21.02. 25-27.02. 4-6.03. 11-13.03.
[as]
Q
= Pesynwsrate JladhuneBoro tecra (uepes 48 1)
Ne Jarta
pabouet| popmupo- Kus |M#my, Kus M=+my| Kus | M+m,, | Kus M+my,
TPYIIbI|  BaHUSA 1 7 7 4 5
Oorokocma
3 2 2 2140 1 2+0,5| 3 410,5 4 #@,630,3
19.02.051.| 3 2 3 5 5
KonTpouib 1 5 540 5 540 5 540 5 540
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[Ipunoxenue 8 (peKoMeHIyeEMOE)

Cmamucmud4eckass o6pabomka pe3ysibmamos
3KcriepuMeHmMoe8 Ha 6uokocmMax

O6paboTka pe3yJbTaTOB MPOU3BOJUTCS METOJAMH BapHallMOHHOM
CTATUCTUKHU. [[J11 3TOr0 pacCUUTHIBAIOT:

M — cpenanee apudmeTuyeckoe Mokazareield BbDKMBAEMOCTH U3
TpeX MOBTOPHOCTEH IJIs KaKJI0W MPOoObI MCCIEAyEeMON BOABI KOHKPET-
HOT'0 BapuaHTa OMOKOCMOB:

x
M=<=",
n

r7ie 7 — KOJWYECTBO IMOBTOPHOCTEH;

Y X — cyMMa OT/ICIbHBIX BapUaHT;

X — (BapraHTa) KOJWYECTBO BBDKMBIINX AadHUN B OJHOW MOBTOP-
HOCTH.

Ecnu xoam4ecTBO BBLKUBIINX Iiepuonaduuit B 1, 2 u 3-if moBTOp-

HOCTSAX COCTaBHJIIO x;=10,
Xy)= 9,
X3= 10,
n= 3,
X
. v = 2 1049410 129 _ oo
n 3 3

G — CpeJHee KBaJpaTHU4HOE (CTaHJAapTHOE) OTKJIOHEHHE OT BBHIOO-
POYHOI cpefHel (CpeHero noka3arelsi BEhKuBaeMocTu — M):

2
G—:I:\/ZX _Mz;

n

10> +9* +10°
o=+ \/Z 3 —9,66% = %—93,31 =/93,66-9331=4/0,35=0,59 ;

my; — cpenHsAs omuOKa cpeaHeil apupMeTHUecKoill mokaszaTenei
BBDKHBAEMOCTH:
o
0,59 _ + 0,59

- :i
Jio ™A T

=10,34.
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