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M

KONMMYECTBEHHAA
IKOJIOr U

PUHIIMIIBI 3KOJIOTMU, PACCMOTPEHHBIE B
MpeablayIiei r1aBe, OCHOBaHbI Ha KA4eCT-
BEHHBIX M KOJHUYECTBEHHBIX JaHHBIX,

MOJyYEHHBIX IIPU MCCIENOBAaHUU XUBOTHBIX,

pacTeHMii, MUKPOOPraHM3MOB M aOMOTHMYECKUX

(akTopoB. B 3Toii raBe peyb MONWIET O KAa4ecCT-

BEHHBIX M KOJIMYECTBEHHBIX aclleKTaX COOCTBEH-

HO 3KOJIOTUYECKUX HMCCJIEHOBAHUNA M B OOILIMUX

yepTax OyIyT OMMCAaHBbl METOIABI U MpUEMBI cHO-

pa, IIpeacTaBlieHUsl U aHajiu3a MHGOpMaLUK 10

OMOTHMYECKUM U aOMOTUYECKUM KOMITOHEHTaM

Cpenbl.

IIpexnae yeM NPUCTYNMUTD K J1IOOOMY, HE TOJIb-

KO 3KOJIOTUYECKOMY, UCCIEIOBaHUIO HEOOX0oau-

MO YE€TKO OIPEAEIUTDb €ro LIEAU U 3aJa4M, a TaK-

Xe TpeOyeMylo CTeleHb TOYHOCTU IMOJydyaeMbIX

cBegeHuil. OT 3TOrO OYAYT 3aBUCETH BHIOOpD Me-

TOIOB M XapakKTep COOMpaeMbIX TaHHBIX, KOTO-

pble JOJIXKHBI ObITh afleKBaTHBI [IPOTHO3UPYEMBIM

BhIBOZaM. Bo MHOI'MX cily4asiX Takoe MpeaBapu-

TeJIbHOE TJIAHMPOBaHUE 00JeryaeT paboTy U Io-

3BOJISIET CAKOHOMMTD BpeMsi, IEHbTU, PECYPCHI U

cuibl. OOJHAKO BaXHO MOAYEPKHYTb, YTO TIPO-

rpaMMa MCCJIEIOBAaHUM 3a4acTyi0 MEHSETCS yXKe

B XOJI€ UX MIPOBENIEHUSI 10 MEPE BOZHUKHOBEHMS

HEOXHUIaHHBIX IIPOOJIEM WJIU HAKOTJIEHUS HOBBIX

JaHHBIX.

11.1. MeTtoabl namepeHus
cpenosbiXx GpaKTopoB

K rmaBHBIM cpenoBBIM (PaKTOpaM, KOTOPBIE TOIK-
Hbl OBITh M3YuYe€HBbI i1 TOTO, YTOOBI JOMOJHUTH
aHamM3 OGMOTHMYECKOTO KOMIIOHEHTa, OTHOCSITCS
0COOEHHOCTH TTOYBBI, TUAPOJIOTHH, TOTIOTpaduu U
KIuMaTta (BJIaXxHOCTb, TeMIlepaTypa, OCBEIIEH-
HOCTb, BeTep). MHOTMe METOIbl, MCIOJb3yeMble
IUTSl UBMEPEHMS 3TUX (DaKTOPOB, MPUBEIEHBI HITKE
B pasjieniax, Tleé OMUCAHBl ONBITHI, KOTOpHIE B
COCTOSIHUM TPOBECTH CTyAEHTHI. [Ipyrrie MBI pac-
CMOTPHM TOJIBKO B OOLIIMX YepTax.

11.1.1. MNoyseHHble PpaKTOphI

ITouBBl CylLIECTBEHHO pa3jMyYyaloTCAd IO CBOEH
CTPYKTYpe ¥ XMMUYECKOMY cocTaBy. s momyue-
HMSI OOLIEro MpeAcCTaBJIeHUs] O Mpoduie MOYBBI
JIETAI0T €€ pa3pe3 TaKUM 00pa3oM, 4TOOHBI OH OBIT
CTPOTO BEPTUKAIBHBIM C T[JIaJKAMUA CTEHKaMMU.
MomHoCTh (TONMWHY) Pa3IAYHBIX MO BEJINYMHE
MOYBEHHBIX YACTHUI] U LBETY CIOEB (TOPU3OHTOB)
MOXHO M3MEPHUTh B HEM HEMOCPEACTBEHHO, a 3a-
OZHO B35ITb M3 HUX MpoOBl I NPOBENECHUSA
COOTBETCTBYIOLIMX aHATTMU30B.
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Puc. 11.1. A — npocmoii eunmosoil (wiHexosstit) 6yp;
b — uuaundpuneckuit 6yp; B — «eonnandckuit» 6yp.

MoOXHO TakKe MCIOJIb30BaTh MOYBEHHBIE OY-
pbi-nipo6ooTdopHuky (puc. 11.1). DTOT MoOXoXKMii
Ha IITOMOP MHCTPYMEHT BKPYYMBAETCH B IPYHT Ha
HYXHYIO IJTyOMHY, a moToM BhITaruBaetcsi. Muorma
3a O/IHO OIMpODOBAHKME UM MOXKHO TMOIYYUTh MPOObLI
cpa3y M3 HECKOJbKMX Topu3oHTOB. [louBy ¢ pas-
HbIX VPOBHEH pexylleil TOJOBKH YIIAaKOBLIBAIOT
IUTs TAJTbHEHIIIEro aHajn3a B OTHe/IbHbIE TTAKeThl,
KOTOPBIE COOTBETCTBEHHO ITUKETHPYIOTCS: BPEMSI,
MecTo, riydouHa OypeHHusl.

lpumeyanms

1. OGpasibl MOYBLI HENb3S1 JOJTO XPAaHUTh B
MOJUITUIIEHOBBIX MAKeTax, MOTOMY YTO OHHU
MOTYT 3aruiecHeBeTh. M3aMeHeHus TeMmepa-
TYPbI U BJAXKHOCTH TOBJIHANT Ha IMOYBEH-
HYl0 MHUKpodopy, a 310 ckaxercss Ha pH
noyBkl ¥ (hOpMe, B KOTOPOI MPUCYTCTBYIOT B
Heil GUOreHHBIe STIEMEHTHI.

2. Hawubonee ynoOHBIM sl MpeiBapUTEIbHO-
ro YCTaHOBJIEHUS MOYBEHHOTO MPOMUIA U,
clleloBaTe/IbHO, TWUMA TOYBLlI SIBJISIETCH
BUHTOBOM (u1HeKoBbIiH) Oyp (puc. 11.1, A4).
OH no3BonsieT MOJYYUTh 1OCTATOUHO MaTe-

puana ans aHanusa pH u onpenenenus me-
XaHMYECKOI0 COCTaBa rOPU30HTOB B ITOJE-
BbIX YCJIOBMSIX, OIHAKO 11g DoJiee TOUHOIo
OIpejie/ieHUs BJIaXKHOCTH, COAepXKaHMsl op-
raHUYEeCKOro BellecTBa, MHUKPOQJIOPH U
T. I1. TIPEANOYTUTEIbHEee 0Opa3slikl, 0oTOUpa-
€Mble «TOJUTAHACKUM» WM LMIMHApHYE-
ckuM bypamu (puc. 11.1, b, B). BUHTOBBIM
Oypom 0CODEHHO TPYAHO MOJAYYUTH JOCTA-
TOYHOE KOJIMYECTBO He3arpsi3HeHHOIo Ma-
TepHaga co CTPOro OnpelaesieHHON rnyou-
Hbl, €CJAM MEXaHMYECKUI COCTaB IOYBHI
rpyObIii.

Onwir 11.1. Onpepenenve coaepxanns Bofbl
B 06pa3ue noyswl

Mamepuanst u obopydosanue

[Mpumepno 80 r mouss!

Tapenxa u3 anoMHuHHEBO# (hOTLIM
Becnl ¢ ueHoit nenenus 0,1 r

[Meub ¢ TepMocTaToM

Tepmomertp co wKanoii 1o 150 °C
DKCUKATOP

LLLumiie!

Meroauka

1.

BageckTe nycryio Tapenky u3 qosbru. 3anm-
LIuTe ee maccy (a).

[Tonoxure Ha Hee U3MeIbYEHHBINH oOpasel;
MOYBbI ¥ B3BeChbTe. 3anuiuuTe Maccy (b).

[NocraBbTe TapesKy ¢ MOYBOMH B Me4b ¢ TEM-
neparypoit 110 °C na 24 u.

BeiHbTe 0Opa3sell U3 revYu U OCTYIUTE B 3K-
CcHKaTope.

B3BeceTe ocThIBIIMI oOpasell U 3anuiiuTe
Maccy.

CHoBa noctaBeTe 0Opasell B Mevb ¢ TeMrie-
patypoii 110 °C Ha 24 u.

[ToBropsiiiTe 3Tanbl 4 U 5, Moka B3BELIMBA-
HHUS He JanyT OAHHAKOBBIC PE3YJIbTaThl (10-
CTOSIHHYIO Maccy). 3anuilInuTe 3Ty Macey (c).
PaccuuTaiite npoleHTHOe colepKaHue BO-
[Ibl B TIOYBE 110 (hopMYyJie:

[(6—¢)/(b— a)] x100%.

CoxpaHute o6pasell MOYBBI B 3KCHMKATOPE
s onbita 11.2.
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lNpumeyarne

[TonyyeHHass B 3TOM OINbITE BEJIMUMHA CBUIIETEb-
CTBYeT 00 00IIeEM ColepXaHUU BOABI B MoYBe (ab-
COJIIOTHAS BIaXXHOCTh). OHa 3aBUCUT OT KOJUYECT-
Ba OCAJKOB, BbINABIIMX 3a nocienHee Bpems. K
CBSI3aHHBIM C BOJOM MMOKAa3aTeIsIM ITOYBBI OTHOCST-
Cd TakXe I0jieBasi BJIAaroeMKOCTb M JOCTYITHasl
noyBeHHast Bona (Biara). [ToneBasi BIaroeMKocTb —
3TO KOJIMYECTBO BOJbI, COXPAHSIOUIEECS B TMOYBE
TocJie TOro, Kak €€ M30BITOK JIPEHUPYETCS TMO.
JeiicTBUEM rpaBUTalMu. [Ijis UBMEpEeHUs 3TOM Be-
JIMYMHBI TTOYBY Ha Y4acTKe IOJUBAIOT A0 TeX Iop,
MoKa BO/Ja HECKOJIbKO MUHYT He OyIeT CTOsITb Ha
noBepxHocTU. Yepes 48 4 6epyT oOpasel 1isi onpe-
JieNleHus U paboTaloT, KaK onucaHo Bhile. JlocTyn-
Hag BJ1Iara — 3TO BOJa, KOTOPYIO CIIOCOOHBI BCOCATh
KOpHHU pacTeHUii. Ee MOXHO omnpenenuTh, BbICY-
LIMB B3BELLICHHbINA 00pa3el 10 MOCTOSSHHOM MacChl
MpU KOMHATHOH TemIiepaType. PasHuma mexmy
BJIaXKHOW U CYXOM MaccaMM COCTaBUT KOJUYECTBO
JIOCTYITHOM BJIaru.

OnbiT 11.2. Onpenenexune coaepxaxus
OpraHM4eckoro BetecTsa (rymyca) B 06pa3ue no4sbl

Mamepuanst u obopydosanue

BoicylmieHHbIN 00pa3el] MOYBbl M3 3KCIIEpUMEHTA
11.1 B 3KcHUKaTope

Turenb ¢ KpbILLKOMK

TpeHora, 6yH3eHOBCKasi ropesika, acbecTOBBbIif KOB-
PUK, TPEYTOJIbHUK U3 OTHEYTIOPHOM TJIMHBI
DKCHKATOP

Hlumnws

Meroaunka

1. CuwibHO HarpeiTe TUTEe b C KPBILLKOM Ha ro-
pesike, YTOObl TMOJHOCTBIO €r0 BBICYLIUTb.
ITocne Toro Kak OH OCTBIHET B 9KCHKATOpPE,
B3BECBHTE Y 3aIUIIUTE €ro Maccy (a).

2. TlomoxuTe B TUreNb BBICYIIEHHBIN oOpasel]
TOYBHI (MOJTy4YeHHBIH B onbiTe 11.1 1 xpaHsi-
IIMICST B 9KCUKATOpe) U B3BEChTE€ BCE BME-
cTe. danuinuTte Macey (b).

3. TlpokanuBaiitTe obpa3el] TOYBHI B TUIJIE, 3a-
KPBITOM KpPBILIKOW B TeyeHHe | 4 (Tureib
JIOJKEH PaCKaJIMThCS IOKPACHa), YTOObI Bbl-
Xeyb BCE OpraHuyeckoe BeliecTBo. [laiTe
OCTBITh 10 MUH U TTIOCTaBbTE B 3KCUKATOP.

4. B3BecbTe OCTHIBILHWI TUTEJb C 0OPa3LOM.

5. TloBropsiite 3Tamnsl 3 U 4, IOKa HE MOJIYYUTE
MOCTOSTHHYIO Maccy. 3anuuiuTe ee (c).

6. PaccuuTaiiTe NMpOLIEHTHOE COAEpPXaHUE Op-
raHUKMU 1o opmyie:

[(b—c)/(b— a)] x100%.

7. TloBTOpHTE 3TOT OIBIT C 00Opa3LlaMU MOYBHI,
B3SITBIMM M3 pa3HbIX MECT, YTOOHI [10KA3aTh,
YTO B pa3HbIX MOYBAX COAEPXKUTCS HEOMU-
HaKOBO€ KOJIMYECTBO OPraHUYECKOTrO Bellle-
CTBa.

[Npoumeyarme

CopnepxaHue OpraHMKM, YCTAHOBJIEHHOE B 3TOM
OIBITE, OTHOCUTCS K CYXOM, a He K BJIaXXHOM (CBe-
XKei) nouBe. Mcrionb3oBaB naHHbIe ombiTa 11.1,
MOXHO MepecYnTaTh €ro 1 AJIsi CBeXei MOYBBI.

11.1. [lpu aHanm3e ceexero obpa3ua no4ssl
maccosi 60 r Obum nonyyeHbl creayloume
pesynbTarsl. [10cne HeOaHOKPATHOro
Harpesaums npu 110 °C n oxnaxgeqns B
aKcuKatope ero MocTosiHHas Cyxas Macca
pasHsiacey 45 r. 3arem riocsie HeAHOKDATHOIO
POKA/INBAHNS B TUITIE N OXNIAXAEHNS B
3aKkeukarope, ero HoBasi Macca cocraswia 30 T.
Paccuutarite abCONOTHYIO BaXHOCTb
UCXOAHOIo 00pasLa 1 COAEPXaHNe B HEM
(T. €. B CBEXEH 104BE€) OPraHuK.

OnbiT 11.3. Onpegenexue coaepxaHns Bo3ayxa
B 0Opa3ue noysbl

Mamepuanwt u 06opydosarue

KecrtsaHas 6aHka 06beMoM npuMepHo 200 M
XMMHYECKUii CTaKaH 00beMOM npuMepHo 500 M
Bona

MepHblii unaMHap Ha 100 ma

®diomacrep

Csepio

MeTtannnueckuii myn
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Meroauka Meroauka
1. ITocTaBbTe XeCTSIHYI0O OGaHKY OTKPBITBIM 1. Hacpinbsre moyBy B MEpHBIN LIMJIMHAD U 3a-
TOPLIOM BBEpPX B XMMUYECKMUIA CTaKkaH U 3a- JIEHTE BOJOH.
MOJTHUTE €ro BOMOH BbIllIE KPOMKHU GaHKH. 2. CWIBHO BCTPSIXHUTE LIMJIMHIP.
OtMeTbTe (rrOMacTepoM YpOBEHb BOABI B 3. Jlaittre cMecu ocecTb B TeueHue 48 u. Iocie
CTaKaHe. TOrO KaK I10YBa OCSIET, OyAYT XOPOIIO BHII-
2. OcTOpOXHO BBIHBTE 0aHKY C BOION U HU3- HBI pa3Hble PpaKLMU, OTIUYAIOLIMECS APYT
MepbTe 00BEM 3TOM BOIbI MEPHBIM LIMJIUH/I - OT ApyTa IO TUIOTHOCTH U IUIOLIAIX TTOBEPX-
poM. 3amuInTe pe3yasTar (a). YpoBeHb BO- HOCTH YaCTHLI.
Jbl B CTaKaHe, eCTECTBEHHO, YIIaJIeT. 4. Ormpenenute 1Mo AeJeHUSM Ha CTEKJe LH-
3. CsepnoM cienaiite B THMIIE GaHKM IIpH- JIMHAPa 06bEM pas/IM4HbIX rPaHyJIOMETpH-
MEpHO 8 MaJIeHbKHMX OTBEPCTHIA. 4eCKHX pakLuit obpasuia.
4. O4YKuCTHUTE OT PACTUTEJIbHOCTU y4YacTOK ITO-
4YBBI 1 BOTKHUTE B HEC OTKPBITHIM TOPLOM  PogysbTars
0aHKy, TaK YTOOBI B OTBEPCTHUSAX JHMINA I1O-
Kasanach 3emisi. OCTODOXHO BbIKOMaiire  DYACT 3aMeTHAa pasHHMIA MEXIy KOMIIOHEHTaMHU
GaHKy, IepeBepHUTE €€ U yIATUTe TUHol  MOYBEL OpraHuKa OoCcTaHETCs IJIaBaTh Ha MOBEPX-
T0YBY, HAXONALLYIOCS BbILIE Kpasi GAHKY. HOCTHM, HEKOTOpasi 4acTh IJIMHBI 00pa3yeT B3BECH,
5. C 6 . _ Ooree KpynHble ee YaCTHULIBI OCSAYT Ha CIIOM MecKa,
- CHOBa MocTaBbTe GaHKy C MOYBOH OTKPHI 4 B CAMOM HU3y OKAXYTCS KAMEIIIKH.
THIM TOPLIOM BBEPX B CTaKaH ¢ BOIOH U pa3-
PBIXJIUTE ITOYBY, YTOOBI U3 HEe OBICTPEE BBI-
XOIWJI BO3IYX.
6.V _ Onwir 11.5. Onpepenenue pH o6pasiia no4ss
. YpoBeHb BOIbl B CTaKaHE MOHMU3UTCS, IO
CKOJIbKY OHa OyJIeT MMpOHUKATh B 0aHKY, BBI-
TECHSIS BO3IYX M3 HAXOAALIEHCI TaM ITOYBHI. Mamepuanet u 06opydoeanue
7. HoneiiTe B cTaKaH BOAY U3 MEPHOTO LIMJIMH- JlninHHas npo6upka (145 MM) ¢ mpo6Koi
Ipa OO MCXOIHOTO YpPOBHSI, OTME€YEHHOTO [Itatus wist npo6GUpoK
(oMacTepoM. 3anmuiInuTe, CKOJBKO NOOAB- Cynbar 6apus
JIeHO Bozbl (b). VHUBepcaTbHBIH MHIMKATOPHEIA pactBop BDH u
8. IlpoueHTHOE comepxkaHue Bo3ayxa (10 00b- LBETHAsl CXeMa K HeMy
eMy) B o0pa3lie OYBBI paccyMTaiiTe 1o ¢op- O6pasert moyBbI
MyJI€: marens
,[[HCTPUIJIHPOB&HH&S[ BOJA
(b/a) x 100% IMunerka Ha 10 M
9. IToBTOpPHMTE 3TOT OMBIT C MOYBOI U3 Pa3HBIX

MECT.

OnbiT 11.4. Onpenenexne NPUMEPHOIA fONKM
Pa3HbIX TBEPALIX YacThL, B 06pasLe noyBbi
(T. e. onpeaeneHne ee MEXaHMYECKOro CoCTaBa)

Mamepuanbi u obopydosanue

MepHbiit uHap Ha S00 Mt

O6paszeu noyBsl 06eMoM 100 M

300 M1 BoaBI

Meroanka

1.

HacglnbTe B mpoGHPKY II0YBY BRICOTOM ITPH-
MepHO 1 cM 1 106aBETe CTOJIBKO Xe Cybda-
Ta GapMsi, KOTOPbIil IPUBENET K (JIOKKYJIs-
UMM YaCTUIl TJIMHBI, IEPEXOMSALIUX BO
B3BECh.

Hob6aBpkTe 10 MJI IMCTWLIMPOBAHHOM BOIBI U
S MJI YHMBEPCAJIbHOTO MHAMKATOPHOIO pac-
tBopa BDH. 3akpoiite nmpobupKy npooKoit,
CWIBbHO B30OJTaliTE U JAalTe COOEPKUMOMY
OTCTOSITBCS 5 MUH.



KonuyecTeeHHas akonorus 9

3. CpaBHUTE LBET XHUIKOCTU B MPOOHPKE C
1BeTHOi1 cxeMoii BDH u omnpenenute coot-
BeTCTBYIOllee 3HaueHue pH.

4. HOBTOpI/ITC 3TOT OIIBIT C 06pa3uaMn ITOYBbI
N3 pa3HbIX MCCT.

Tpnmeyarme

IMpu uccnenoBanuy 1moussl pH ABIsSETCS OMHOM U3
HauboJjiee BaXHBIX XapakTepucTuk. HecMoTpst Ha
MPOCTOTY OIpenesieHus], 3HaueHne pH 3aBUCHT OT
MHOX€ECTBA B3aMMOIENCTBYIOIINX (PaKTOPOB 1 MO-
3BOJISIET CYIUTh O COAEPXAHUH B MOYBE IIUTATEb-
HBIX BELIECTB; KpoMe Toro, BejanurHa pH ykasbiBa-
€T Ha TO, KaKre BUABl PaCTEHU (M COOTBETCTBEH-
HO XUBOTHBIX) MOIYT YCIIELIHO pa3BUBaThCs Ha
JaHHBbIX TouBax. Kuclble MOYBHI, KaK IIPaBHIIO,
MeHee Oorarbl NMUTaTeJbHBIMHM BellleCTBaMH, IO-
CKOJIBKY B MEHbILIEI CTEIEHN CITOCOOHBI yIepKu-
BaTh KATUOHBI.

11.1.2. T'mpponoruyeckme ¢pakTopbl

Bona, kak u nmoyBa, — BaxXHas cpena obutaHus. B
3TOM paszeyie OyAyT pacCMOTPEHBl HEKOTOpPBIE
MPOCTHIE METOBI, IPUMEHSIEMBbIE JUISI MOHUTOPUH-
ra ee (PU3NKO-XUMHUYECKUX CBOMCTB, KU3HEHHO
BaXXHBIX IUIs1 OPTaHU3MOB.

Onbit 11.6. Onpepenexvne pH npobbl BoAk!

Mamepuanvt u obopydosanue

YHuBepcaibHasi MHAMKATOpHas1 OyMara Wiu
pH-metp
[Tpo6a Bonbl

Meroauka

Bapuanm 1

Omyctute B TpoOy BOIBI MOJIOCKY MHAMKATOPHOM!
OyMaru M CpaBHUTE MPUOOPETCHHBINA €10 LBET C
MPWIOXEHHOM LBETHOM 1Kayioi. CuuTaiiTe cooT-
BETCTBYIOLIee 3HaYeHre pH.

Bapuanm 2

OrnonocHuTe 30HA pH-MeTpa AMCTUILTUPOBaHHOM
BOZIOi, OKYHHTE €T0 B IIpoOy BOMIBI M CYUTANUTE 3HA-
yenure pH. DToT MeTon naeT 6ojiee TOUHbIE UMDPBHI,
OIHAKO MpUOOp Iepea IKCIIEPUMEHTOM HaJo aK-

KYPaTHO OTKaJMOpOBaTh, UCITOJIb30BaB CTAHAAPT-
Hbl€ PacTBOPHI ¢ U3BeCTHBIM 3HayeHueM pH. Ile-
pel TeM KaK BEpHYTb 30H/ B UCXOMHBII OydepHBblii
pacTBOp, OMOJIOCHUTE €r0 TUCTWLIMPOBAHHOM BO-
JIOMA.

OnuiT 11.7. Onpepenexne coaepxanns Xnopua-uoHoB
B npobe oAbl (NpubAU3UTENbHAR OLLEHKA CONEHOCTH)

Mamepuanst u obopydosanue

I1po6a Bonam!

IMunerxka Ha 10 M

BropeTtka

JucTunnupoBaHHas Boaa

3 KOHUYECKMX KOJIOBI

benas kadenbHas miuTka

W HIMKaTOPHBIA pacTBOp XpoMaTa Kaius

50 M pacTBOpa HUTpaTa cepebpa (2,73 r/100 mi).

Meroanka

1. Haneiitre npo6y Bomsl (10 MJ1) B KOHMYECKYIO
KoJIOY ¥ 100aBbTe 2 KaIlIi pacTBOpa XpoMa-
Ta Kajaus.

2. W3 OropeTkH Kamaiite pacTBOp HUTpaTa ce-
pebpa, MOCTOSIHHO BCTPSIXMBas KOJIOY.

3. TuTpoBaHHEe OKOHYHUTE, KOTJAa OCaIOK XJIO-
puaa cepebpa MOKpacHeeT.

4. TloBTOpPHTE 3TO TUTPOBAHHWE €llie C IBYMS
npo6amMu 1o 10 mu. Paccumtaiite cpemHuii
00bEM M3pPaCXOIOBAHHOI'O PaCTBOpa HUTpA-
Ta cepebpa.

5. 3ToT 00BEM NPUOIU3UTEIBHO PABEH COIEP-
XaHUIO XJIOPUII-UOHOB B Boje (T/11).

OnwiT 11.8. Onpeaenexve cogepxanus
PpacTBOPEHHOIO KUCNOpoaa B npobe Bofbl

Huxe omuchiBaeTcsi Meton BuHkiepa, nmaroiuidi
TOYHBII Pe3y/bTaT, HO TPEOYIOUINA MHOIO PEaKTHU-
BOB. MeHee TOuUHBIN, HO 0oJjiee MPOCTONl METOH
npuBeleH B pykoBoicTBe Nuffield Advanced
Science, Biological Science.

B nmpopaxe UMeIOTCS MOPTATUBHBIE «I10JIEBbIE
Ha0OOpBI» IUIs1 TpUMeHeHMs1 MeTona Bunkiepa (Ha-
npumep, dupmel Hanna).
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Mamepuanbvt u 06opydosanue

10 mn menovyHoro pacrBopa woauaa: 3,3 r NaOH u
2,0 r KI B 10 Mn JOUCTHWIIMPOBAaHHOW BOMIBI.
(O6paLwarbcs ¢ 0CTOPOXHOCTLIO!)

10 mn pactBopa xsopuzaa mapraHua (4,0 r MnCl, B
10 MJ1 AMCTUJUTMPOBAHHOM BOJIbI)

5 MJ KOHUEHTPUPOBAaHHOW COJISTHOW KHCIOTHI.
(OBpawwathest ¢ OCTOPOXHOCTbIO!)

WHavKaTOpHbIM pacTBOp Kpaxmasia
JuctunnvpoBaHHas Boja

0,01 M pactBop THOcyiabdara Hatpus (cMm. m. 8
«MeToaunku»)

3 rpagyMpoBaHHbIE ITUMETKH 110 5 MJI

Bropetka

Benast kadenbHas MTKa

3 KOHUYECKHX KOJIObI

Ipo6a Bombl 00beMoM 250 My B IMpoGOOTOOPHOIM
KOJIOE C MPUTEPTOM CTEKIISIHHOI MPOOKOW.

Merognka

1.

AKKypaTHO, €3 1iecka, OIyCcTUTe IIpo00O0T-
OOpHYIO K0JIOY B BOIY ¥ 3aKPOWTE €€ 1o BO-
JIOW TIpUTEPTON NIPOOKOM, YTOOBI BHYTPh HE
TONAaJTK My3bIPbKY BO3AYXa.

C momomplo NMUIIETOK O00aBbTE K Mpode
2 MJI pacTBOpa XJIOpYUJa MapraHia v 2 mi
IIEJIOYHOTrO pacTBOpa UOAUIA; KOHUMKMY M-
METOK JOJIXHBI KacaThCs JHA KOJOBI C MpO-
6oii. bonee TsSKenble pacTBOPHI COJIC BBI-
TECHSIT pa3Hble OOBEMBI BOJIBI U3 TOPJIBILIKA.
BHOBB akKkypaTHO 3aKpoiiTe K00y npuUrep-
TOM IIpoOKO¥ (K010a H0KHA OBITH TTOJTHOM)
U 3HEPrUYHO BCTPSIXHUTE €€, YTOOBbl cMe-
1IaTh PEaKTUBHI CO BCEM OOBEMOM BOJBI.
OOpa3zyeTcsl CJI0XHBIN 0CaoOK OKCHIa-THUl-
POKCHA MapraHiia, KOJMYeCTBO KOTOPOTO
MPSIMO TPOITOPLIMOHATLHO CONEPXKAHUIO B
BoJe Kucyiopoaa. Takyio mpoOy MOXHO 40~
IO XpaHUTb (HaTripuMep, OTIIPABUTD IS TPO-
JOJDKEHUS aHayIn3a B 1abopaTopuio).

[lo6aBbTe 2 MJI KOHIIEHTPUPOBAHHOW COJISI-
HOM KHUCJIOTBI ¥ 3aKpOMTE KOJOY MpPOOKOM,
YTOOBI B HEE HE IOIMAJIM ITy3bIPbKU BO3IyXa.
DHEPruyHO BCTPSIXHUTE KOJOY, pacTBOpPsS
ocagok. Obpa3syeTcs pacTBOp MOJA B U30OBIT-
Ke noauaa Kanus. Konuuectsa moma Oyner
MPSIMO TIPOITOPLIMOHAILHO MCXOIHOMY CO-
JEPXKAHUIO KUcaopona B mpobe BoAbl. Te-

NnEpb KUCJIOPOJ CBA3aH, U KOHTAKT C BO34Y-
XOM Ha pE3yJbTaTe HE OTPA3UTCH.

ITepenecure 50 M1 3TOrO pacTBopa B KOHM-
YyecKylo konby. M3 61opeTKr OTTUTPYHUTE ero
0,01 M pactBopoM TuUOCyibdaTa HaTpUs
cJIeayIOIIUM 00pa3oM:

a) TIOCTOSTHHO BCTpPSIXMBas KoJiOy, mo0OaB-
JIgiiTe B Hee pacTBOp THOCYJb(dara Ha-
TpHUsl, TIOKa HE HMCYE3HET XEIThIA I[BET
MpoOHI;

6) noGaBbTe 3 KaIld pacTBopa KpaxMmajia 1
MPOJOJIXaiiTe TUTPOBaTh, BCTPSAXUBAas
KO0y, MOKa He MCYE3HET YePHO-CUHUI
LIBET KpaxMmaJa;

6) 3allMIIUTE OOBEM M3PaACXOJOBAHHOTO
pacTBopa THocynbdara.

[ToBTOpUTE 3TAIl 4 C ABYMS IPYrMMM Npoba-
MM o 50 MJI M paccuMTaiiTe CpeaHUIl 00BEM
HUCIIOJb30BAHHOTIO /I TUTPOBAaHUS peaKTH-
Ba (x).

B onucanno# meronuke 1 mu 0,01 M pac-
TBOpa TUOCYJbdaTta coorBeTcTBYET 0,056 M1
KMCJIOpOJia IPU CTaHIAPTHBIX TEMIIEpaType
u gasneHuu (CTM).

Paccuuraiite KOHLUEHTPALMIO KUCIOpoaa B
1 11 BoABI IO crenytoleit popmysne:
Kucnopon (mi/m) = 0,056 x x x 1000/50
(CTD),

rie x — oO0beM pacTBopa THOCYbdara,
HeobxoauMoro st TUTpoBaHus 50 Mn
MpoOBkI.

IIpy cpaBHUTENbHBIX WCCIEOOBAaHUSIX 3a-
rpsisHeHus Bonbl U BITK (6uoxuMuueckoii
MOTPEOHOCTH B KMC/IOPONE) KOHLIEHTpALUsI
PacTBOPEHHOTO KHCJIOpoAa OOBIYHO BbIpa-
KaeTcsi B Mr/1. PacyeT OKOHYaTe/IbHOTO pe-
3yJIbTaTa YIPOCTUTCSI, €CJW HCIOJIb30BaTh
0,0125 M pactBop THOCYJibhaTa HATPHUS.
Torma 1 Mn 3Toro pactsopa OygeT SKBUBa-
nenteH 0,1 Mr kucnopona.

a) TlpurotoBbre MaTouyHBIi 0,1 M pacTBOp
thocyabdara Hatpus (Na,S,0;3 - SH,0).
Jlnst aToro pactBopure 24,82 r 3TOrO Be-
1IECTBAa B IMCTUJUIMPOBaHHOM Bone. [o-
0aBbTE€ TIpaHyJly THAPOKCUIA HATpUs
(NaOH) u noBenute 00BeM pacTBOpa 10
1 1uTpa. DTOT pacTBOp ClEMYEeT XPAHUTD
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B OYTBLIIKE TEMHOTO CTEeKJIa He 6onee 2—3
HEJEb.

6) Ecin HeoOXOAMMO, TO MNPUTOTOBBLTE
0,0125 M pabouunii pacTBOp THOCYJIbaTa
HaTpus. s aToro Bo3bmMure 125 Ma Ma-
TOYHOIO PACTBOpA U OBEAUTE €r0 00bEM
1o 1 (pa3babiieHue x8).

6) TloBTOopuTe BCce MpOLIEAYpbl TaK, Kak
OMucaHo B M. 1—5, HO B 1. 4 UCTIOJIBb3YHi-
te 0,0125 M pactBop THOCYNb(haTa Ha-
TpUSL:

0O, B npo6e (mMr/n) = xx 0,1 x 1000/50 = 2x,

rae x — cpennuit oobeM 0,0125 M pactBopa
TUOCYJb(aTa HATPUS, HEOOXOOUMBIN IS
TUTpoBaHus 50 M1 IPOOBKI.

. MlHorna nmosie3HO CpaBHUTb peajibHOE Colep-
KaHWe KMUCJI0pola C €ro MOTeHUUAIbHbIM
MaKCHMMaJlbHbIM 3HAYEHWEM — YPOBHEM Ha-
cblleHnsi. DTO OCOOEHHO MHTEPECHO, eCJM
BOJA B TAaHHOM MECTe aHAJIM3UPYETCS B pas-
HOE BpeMs roja, T. €. [PU pa3Hoi TeMrnepa-
Type, MOCKOJbKY MMEHHO OT TeMIlepaTypbl
3aBMCUT KOJMYECTBO KHUCJIOpOJa, KOTOpOE
yaepxuBaeTcsi B pactBope. CienoBaTesbHO,
YTOOBl OLIEHUTb YPOBEHb HACBILIEHUSI pac-
TBOpa 3TUM ra3oM, Hallo 3HAaThb TEMIIEPATYpy.
Ee 1erko uaMepuTb OOBIYHBIM PTYTHBIM TEp-
MoMeTpoM. [Toaw3ysach tabn. 11.1, paccun-
TalTe MPOLEHT HAaChILIEHUST BOJbl KMCJIOPO-
oM 1o hopMmyJie:

O, B aHAJIU3UPYEMOI1 TTpoGeE, M/
2 Py p M 100%.

O, B HACBILLEHHOM pacTBOpe, Mr/J

lpumeyarmns

1. 10BOJIBHO YacTo VISt 3KOHOMUU PEaKTUBOB

AHAJIM3UPYIOT MPOOBI BOAbl OOBEMOM 25 MJI.
Torna npy OKOHYaTEILHOM pacyeTe cienyer
MOJIb30BAThCSl IPYTUM TIEPEBOAHBIM KO3(d-
puumenrom: O, (Mr/a) = 4x.

. OueHb BaXXHO MOJHOCTbHIO paCTBOPUThL OCa-
JIOK, TIOCKOJIbKY B HEM COCPEIOTOYEH BECh
ObIBILIKMI B Bone Kucjaopoa. BoamoxHo, ais
3TOro MpuaeTcsi 100aBUTb HECKOJIBKO 00JIb-
111€ KUCJIOTHI.

. UToOBl BECh KMUCIIOPO MEPELLEN B OCadOK,
HEOOX0IMMO J100ABJISITh 1OCTATOYHOE KOJIU-

Ta6bnuua 11.1. PacTBOpUMOCTb KMCNIOPOAa B BOAE

Temnepamypa, Touka Hacviwenus Ilonpasounas
° 0151 Oy, M2/ geauduna ona
MOPCKOU 80001, Me/N
0 14,63 0,0925
1 14,23 0,0890
2 13,84 0,0857
3 13,46 0,0827
4 13,11 0,0798
5 12,77 0,0771
6 12,45 0,0745
7 12,13 0,0720
8 11,84 0,0697
9 11,55 0,0675
10 11,28 0,0653
11 11,02 0,0633
12 10,77 0,0614
13 10,53 0,0595
14 10,29 0,0577
15 10,07 0,0559
16 9,86 0,0543
17 9,65 0,0527
18 9,46 0,0511
19 9,27 0,0496
20 9,08 0,0481
21 8,91 0,0467
22 8,74 0,0453
23 8,57 0,0440
24 8,42 0,0427
25 8,26 0,0415
26 8,12 0,0404
27 7,97 0,0393
28 7,84 0,0382
29 7,70 0,0372
30 7,57 0,0362

NMPUMEYAHUA. PacTBOpUMOCTb KUCI0pPOAA B BOJAE 3aBUCHUT
OT TeMMepaTypbl, aTMOCHEPHOro AaBlAeHUsI U KOHLEHTPALIUU
coJieit B pactBope. B coneHo# Bozme TOYKa HACHIILIEHHUs HUXE,
NO3TOMY HEOOXOAMMO BBOJMTH COOTRETCTBYIOLIUE MOMNpPaBKH.
DTH MONPaBKU HAA0 YMHOXATh HA COJICHOCTb B MPOMUILIE U
BBIYMTATb 3TO MPOU3BEACHUE U3 ITOKa3aTeis 115l NPECHOM BO-
Iibl (B cpeHeM cToabue).

JaHHble OcHOBaHbl Ha paboTe MoHTroMepu, Topa n Kok-

OepHa B HayyHo-Kcc1e10BaTe1bCKOM J1abopaToOpum 3arpsizHe-
HUst BOAbI M B3siThl M3 KH: Klein L., (1966) River Pollution, Vol.
3, Butterworth.

4eCTBO XJIOpUAA MapraHua W LIEJOYHOTO
pacTBopa uonuna. Ha npakTvke MOXHO ucC-
NOJIb30BaTh CTEKJSIHHYIO KOJIOY C MpuTep-
TOH MpPOOKOW JIIOOBIX pa3MepoB, JUILb Obl
5TU JIBa peaKTUBa J00aBASIUCH Tya B OMU-
HAaKOBOM KOJIMYECTBE U3 pacyera MpUMepHO
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1 M kaxmoro 13 Hux Ha 100 M1 aHaIM3UPY-
€MOW BOIBI.

4. Tlpu orGope npo6 B 1ose Kojaby Halo He Me-
Hee TpeX pa3 OTOJIOCHYTh B UCCIIEAYEMOI BO-
Jie, a TIOTOM yXe 3aMlOoJIHATh ee. [ OpNBIIIKO
CJIeyeT HalMpaBJIsITh MPOTUB TEUEHMSI, YTOOBI
BOJIa JIETKO 3aIMBaJaCh BHYTPh 0€3 ITy3bIPb-
KOB Boznyxa. [lepen B3sirueM TpoOBI KOJIOY
HEOOXOIUMO TILUATEJIBHO BBIMBITH M, €CJIM
BO3MOXHO, TO C MCIOJIb30BAaHUEM KUCJIOTHI
(T. €. coenaTh €€ XUMUYECKHU YUCTOM).

5. Beps mpo6bl U3 BomoeMa, KOTOPHI MOXET
OBITH 3arpsI3HEH, BCerja HaaeBalTe BOIO-
HENpOHULIaeMble TMepYaTKH (Hampumep,
pe3uHoBbIe). B MeaKuX pyubsix MpooOnl Ge-
PYT C cepelduHBI pycia. B 6onee riaybokux
BOJOEMax HaJo yHAIMThCS OT Oepera — Mo
NMUpCY WIKM Ha Joake. Bo Bcex ciyyasix He-
00xonuMo coOoaaTh Mephbl TEXHUKHU 0e3-
OTAaCHOCTH.

OnbiT 11.9. Onpenenexue droxummuyeckon
notpebHocTy B kucnopoge (BIK) npobbi Boabl

B npenbiayiieM 3KCIEPUMEHTE OINpEnesijioch
HaJJUYHOE COJEpXKaHUE KUCIOpoAa B BOLOEME.
DTo MoJie3HbIN UCXOAHBIN TapaMeTp. OMHAKO OH
MOXET MEHSTbCS B LWIMPOKUX Mpeleiax aaxe B
T€YEHUE CYTOK, YTO 3aBUCUT OT IPYTMX CPEIOBBIX
(akTopoB, HanpuMep OT OCBELIEHHOCTH U CUJIbI
BeTpa. bojiee cTOlKUII MOKa3aTejlb — CKOPOCTh
MOTpeOJIeHUsI KUCJIOpOoaa MPUCYTCTBYIOIIUMU B
BoJe opraHu3dMaMM. Eciu B BoJoeM MOCTymaeT
MHOTO OpPTaHUYECKHMX OCTAaTKOB, TO aKTUBU3UPY-
I0TCSI MUKPOOBI-PEAYLIEHTHI, OBICTPO MCTOIAI0-
LK€ 3amachbl paCTBOPEHHOTr0 KMCIOpoaa. DTO He-
MOCPEJCTBEHHO CKa3bIBa€TCs HAa MX COOCTBEH-
HON [ajnbpHeWlend XM3HEeAESITEeJIbHOCTU U Ha
cyap0e BCex MpOYUX a’dpoOHBIX OOUTATENel BO-
JoemMma.

Mamepuanbvr u 06opydosarue
ITpo6a Boaw! oobemMoM 0,5—1,0 11
Bapuanm 1

PeakTuBbI ¥ ocyaa, Heo6XOAUMBIE ITst MeToAa BuH-
Kiepa (3kcnepumeHT 11.8)

Bapuanm 2

OTKaJIMOPOBaHHBIN COOTBETCTBYIOIIMM 00pa3oM
KMCJIOPOIHBIN 3JIEKTPOJL

Meroaunka

ITodeomoska

1. Ecin 3T0 HEOGXOOUMO, TO OTKOPPEKTU-
pyiite pH 1npoObl: OH IOJXEH COCTaBISThH
6,5— 8,5 (1 ONTUMM3ALMK MUKPOOHOI
AKTUBHOCTH).

2. Ecniu u3BeCTHO, YTO KHCJIOpoda B Ipobe
OYeHb MaJio (HarpuMep B Hell yXe ornpene-
JIEHO €ro pacTBOPEHHOE KOJMYECTBO), TO
OKCUTeHUpYiTe ee B TeyeHUe 5—10 MMH.
DTO BaXXHO, ITOCKOJIbKY aHAJIU3 MOKa3bIBaeT
MOTEHLUMAJIbHYI0 CKOPOCTh MHOTpebjeHus
KHUCJI0pOJia, U Pe3yNbTaThl MOTYT OBITh HEIO-
CTOBEPHBIMM TIpM HCXOJHOM HENOCTaTKe
KHUCJIOpO/A.

3. Eciu ecThb IOJO3peHHE, YTO B IIPpoOE MHOIO
OpraHMKH, TO Ilepel MHKyOaluMeW IpUro-
TOBbBTE €€ pa3BeldeHHUs (CM. MpUMeYaHUe B
KOHIIE METOIUKHU). Yoenurtech, uTo bITK uc-
MOJIb3YEMOM [IJIsi 3TOr0 YUCTOM BOJIBI Ipe-
HeOpexxuMo Maita. [ a3Toro MHKyOUupyiTe
ee Tak Xe, Kak npoOnl. Eciu B 3T0M BOme
O4YE€Hb MaJI0 PaCTBOPEHHOTO KUCJIOpPOAa, TO
TPU pacyeTe pe3yJibrara ciejaiuTe monpaBKy
HE TOJIbKO Ha KO3((PUUMEHT pa3BeleHUs,
HO Y Ha 3THU MOTEPH.

Ananuz

1. Pazneiite npoOy (ecnu Hago, TO pa3BeleH-
HYIO) 110 TPEM CTEKJISTHHBIM KOJI0aM C Mpu-
TEPTHIMM TPOOKaMU €MKOCTbio 125 uiu
250 mu1. JIeiiTe OCTOPOXHO, UTOOBI BHYTPD HE
MOTAJIM My3bIPbKU BO3ayXa. KoJNObI MOJIKHBI
OBITD 3aTTOJIHEHBI MOJTHOCTHIO.

2. Cpazy Xe oInpeaennTe Coiep)aHue pacTBO-
PEHHOro KHUCJIOpoJa B OOHOU M3 KoJjb
(Mr/m).

3. WHKyOupyiiTe n1Be npyrue Koulbl ¢ memHome
(uckioyaloniei ¢poToCUHTE3) MPU CTaHAAP-
THOM TeMniepatype (20 °C) uiu TeMmeparype
HMCXOIHOI MPOOHI B TeueHUue 1—5 cyT. OObIY-
HO UHKYOUpYIoT rpu 20 °C 5 cyT.

4. OrnpenenuTe conepaHue KMCIOpPoaa B 3TUX
Konbax (Mr/J).

5. BbutuTe cpenHee nJis ABYX UHKYOMpPOBaH-
HBIX KOJIO 3HaY€HHWE U3 UCXOAHOro. DTOo AacT
BIIK, ecnu ToNBKO TIpOOYy mnepen MHKyOa-
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ueil He pa3Bonwiu. B ciyyae paspeneHus
UCIoJib3yiTe hopMyty:

BIIK = (x — y)(a + 1) mr/m,

Te X — UCXOTHOE CoAepXKaHNe paCTBOPEH -
HOTro Kucjiopona (Mr/n); y — cpeaHee OKOH-
yaTeJbHOE eTro cofepXaHue (Mr/i); a — oT-
HOILIEHHUE 00beMa 100aBJIEHHOU BOJIbI K 00b-
€My MpOOHI.

Mpumedanme

PeuHast Boma oObIYHO He TpebyeT pa3baBieHUS.
Ecnu 3arpsisHeHUe CWIbHOE, TO Pa3BOIUTH MPU-
XOIUTCS pa3 B naTh. Takas Bojaa oracHa ajs 310-
pOBbsI, pabOTaTh C HEW Hal0 OYEHb OCTOPOXHO, U
B YYEOHBIX LEJIAX €€ JIy4Illle He MCIOJb30BaTh.
Panbiue mans pa3BeaeHUss OObLIYHO Opajiui BOIO-
TIPOBOIHYIO BOMY, OJHAKO BBHICOKOE COIEpXKaHUE
B Hell xJiopa BUsieT Ha MUKPOOHYI0 aKTUBHOCTb.
XKenaTeabHO TMOJb30BATbCS «CUHTETUUECKOMN»
BOJON — IUCTUJUIMPOBAHHOM WA NIEUOHU30BAH -
HO#t ¢ moOaBJIeHUEM HYXHbIX XUMUKATOB. Pexo-
MEHIALIMU IO IIPUTOTOBIEHUIO TAKOW BOIBI MPHU-
BeseHbl B padote H. L. Golterman, R. S. Clymo,
M. A. M. Ohnstad (1978) Methods for physical
and chemical analysis of fresh waters, IBP
Handbook Ne 8, Blackwell Scientific Publicati-
ons, 2nd edition.

[Mpo6sl ¢ BITK GoJjiee 6 Mr/J1 Wik ¢ OKOHYATETb-
HBIM COIepXaHWeM pacTBOPEHHOTO KUCI0poAaa
Hixe 40%-HOro ypoBHSI HachbILIEHUS HalO Mpo-
aHaJIM3UpOBaTh ellle pa3, NpeJBapuTeSIbHO pa3ba-
BUB.

B HeKkoTOpBIX Cilyyasx 3HauMTeJIbHas 4acThb
BIIK nmpuxomurcss Ha okucieHUe amMmMuaka. [lpu
XeJJaHUM 3Ty HUTPUDUKALIMIO MOXHO MOJABUTh,
J00aBUB K KaxKIOH MOBTOPHOCTM 1 MJI pacTBOpa
aJUTUJITUOMOYEBUHBl KOHUEeHTpauueir 0,5 r/n.
IToapoOHee maHHBIN BOMpOC OOCYyXOaeTcs B Ha-
3BaHHOM Bbille pabote (Golterman et al.).

Ckopoctb Te4eHns BoAbl

TIpocTeHIINM METOIOM M3MEPEHHUS CKOPOCTH Te-
YeHMsI BOIBI CJIYKUT U3MEPEHIE BPEMEHH, HE00XO-
JUMOrO KaKOMY-JIM0O ILIBIBYIIEMY IIPEAMETY IS
TOTO, 4TOOBI TIPONUTH U3BECTHOE paccTosiHue. YTo-
Obl MCKJIIOYUTD BIMSIHUE BETPA, 3TOT IPEIMET J0JI-
KeH MUHUMAJILHO BBICTYNATh Haj ITOBEPXHOCTHIO
BOIbl. MOXHO TakXe UCHOJbL30BaTh L-00pa3Hyio

TpYyOKy auamMeTpoM 2 cM ¢ kosieHamu 50 u 10 cMm. Ee
CTaBAT B BOAY BEPTUKAIbHO KOPOTKHMM KOJIEHOM
npoTuB TeyeHUs1. CKOPOCTb TeUeHUsI BOAbI OIpe-
JEJISIIOT, U3Mepsisi BBICOTY MOJbeMa BOIBI B JUTMH-
HOM KoJIeHe TIo hopMyJie:

v=1\"(2kg),

IZie v — CKOPOCTb TeYEeHUs BOIBI (CM/C); g — YCKO-
peHue cuibl Tsikectd (981 cm/c?); h — BbIcOTa
cTosiba Bozbl (CM).

11.1.3. Knumatnueckue pakropbl

Huxe nmpuBeneHO HECKOJBKO MPOCTHIX METOAOB
U3MeEpPEeHUs psiia aTMOC(HEPHBIX U KIMMaTUYeCKUX
napaMeTpoB.

BnaxHocTts Bo3ayxa

OTHocuTeNbHAs! BIaXXHOCTb BO3ayXa — 3TO OT-
HOIlIEHWEe KOJIMYeCTBa cofepxalleiics B HEM BO-
JIbl K KOJTUYECTBY, COOTBETCTBYIOIIEMY TOUKE Ha-
CBILLIEHUS €r0 BOJSIHBIM MMapoM. DTa MOCJeIHsIs
BeJIMUMHA 3aBUCUT OT TeMIIEpaTyphl, TOCKOJIbKY
MpU HarpeBaHUM BO3AYX PACHIUPSETCS U MOXET
yIepXUBaTh 0O0JbIlIe MOJIeKyJ Boabl. OTHOCHU-
TEJIbHYIO BJIaXXHOCTb U3MEPSIOT MpalieBbiM NCUX-
pomeTpoM (puc. 11.2), B KOTOpOM JIBa TEPMOMET-
pa — ¢ BJaXHbIM U CyXUM LIapUKaMU yCTaHOBJIE-
Hbl pSIIOM Ha KPYTWJIbHOW NEPEBAHHOU paMkKe.
Ee BpamaloT Kak TpewoTKy Ha ¢pyTdoJie, moKa Ha
000MX TepMOMETpax HE YCTAHOBSATCS IMOCTOSIH-
Hble TeMmepatypbl. [loToM UX CpaBHMBAIOT IO
MICUXPOMETPUYECKOU TAOJIMIIE WIU IO CIIeLINalb-
HO OTKaJuOpOBAaHHOU pa3aBUXHON JIMHENKe,
npujaaraeMoi K Ipuoopy, U IMoJiy4aloT OTHOCH-
TEJIbHYIO BJIaXHOCTh Bo3ayXa. I10 OTHOCHUTENb-
HOH BJIaXXHOCTH MOXHO TaKXe OMNpeaeUTh TOU-
Ky poChbl — TeMIlepaTypy, MpU KOTOPOU BO3AYX
OKaXeTCs HACHILIEHHBIM BOASIHBIM MTApOM U 3TOT
rmap CKOHIEHCHUPYETCS Ha TIpeIMeTax B BUIe Ka-
TeJICK BOJbI.

Temneparypa

Temrepatypy Bo3myxa, BOIbI U ITOYBBI HETPYIHO U3-
MEPUTb PTYTHBIM TEPMOMETPOM, OMTHAKO OTAETBHOE
ee 3HauYeHHUe B 3KOJIOTMU MajouHdopmaTuBHO. [o-
pa3o BaxHee 3HATh aMILTUTYdy ee KoJiebaHWii 3a He-
KOTOpBIiA rieprion BpeMeHU. [JIst 3Toro 0ObIYHO UC-
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Puc. 11.2. lIpawesoii ncuxpomemp.

MOJIL3YIOT CAMOITUCEL] WK MTOKA3aHUs ClielMalbHbIX
MaKCHMAIBHOTO W MUHUMAIBHOTO TEPMOMETPOB.
Temneparypy MHKPOMECTOOOMTAHUN MM
TPYAHOMOCTYIMHBIX MECTOOOUTAHWI, HANpUmep B
Cepe/IMHE IPEBECHOTO CTROJA, OTNTPEEISIIOT TEPMO-
pe3ucTopoM, win TepmuctopoMm (puc. 11.3). Bto
JEKTPONPOBOAHUK B BHUIE TOHKOTO WIyIla, KOTO-
PBIit MOXKHO BCTABUTL B OUEHb Y3KYI0 ieib. M3me-
PHUB COTPOTURIEHUE TEPMUCTOPA U CPABHUB €O C
paHee COCTaB/IEHHOI Tabnuueit, rae KaxmoMmy co-

Puc. 11.3. Tepmucmop (mepmopesucmop) 6 oelicmeuu.

MPOTHUBIEHHUIO COOTBETCTBYET OIpEAeIeHHas TeM-
repatypa, MOXHO YCTAHOBUTH TeMIIEpaTypy cpe-
JIbl, B KOTOPYIO MTOMEILLEH TEPMHUCTOP.

JUisi MUKPOMECTOOOUTAHUH TOXE BAXHO OIpe-
JIeJISITh aMIUTMTYLY TEMTIEPaTyphl U ee 3KCTpeMasib-
Hbi€ 3HaYeHus] (MMKPOKJIMMAT), MOCKOIBKY MUMEH-
HO 3TH MapaMeTpbl 4acTo OOBACHSIOT MCYe3HOBE-
HUE U3 JAHHOTO MECTa OIpe/ie/ICHHBIX BHIOB, Ha-
TPUMEP YYBCTBHTEILHBIX K 3aMOPO3KaM PaCTeHHIA.

Ceer

CaeT pasnuuaercst 1o cBoeit MHTEHCUMBHOCTH, TIPO-
JIOJKMTEIbHOCTH OCBELLICHMS M KaYECTBEHHOMY CO-
crasy (T. €. 110 nKHe BosIHEB). Bee 311 Tpu napamer-
pa BaXHbl € 9KOJOTMYECKOIN TOUKM 3PEHMSI, UX W3-
MepsIOT crieralbHBIMU Tpubopamu. Ha npaxktuke
JUIS CpaBHEHMS OCBELLIEHHOCTH Pa3IMYHbIX V4acT-
KOB 00bIMHO I0CTATOYHO 3HATh OTHOCHTEJIBHOE KO-
JIMYECTBO CBET4, Nalaloliee 3a KOPOTKOE BpeMs Ha
onpezeneHnyio miomaab. C 3TON Lesblo MOXKHO
BOCIIOJIb30BATbCSl OOBIYHBIM (POTOIKCITOHOMETPOM.
Ytobb! OnpeaeuTh KOJIMYECTBO CBETA, MOJIy4aeMOo-
ro cpelo 3a J0CTATOYHO UTHTEIbHbII epros Bpe-
MEHM, MOXHO MCIOJIbL30BaTh O3aJIMIHYI0 OyMary ¢
«HAKOTUTEIbHOI» CBETOUYYBCTBUTEIBHOCTBIO.

CKopocTs 1 Hanpas/iexne Betpa

CxopocTb M HamnpasjieHWe BETpa B JaHHbIH MO-
MEHT BPEMEHH HE Jal0T CYLIECTBEHHONH 3KOJI0TH-
yeckoit mHdopMauuu ob yCIOBUSX MeCTOOOUTA-

A. Bua cGoky LeHTpansHeli
MnacTukoBsie cTepxeHb,
BOPOHKMW ANS Ha KOTOPOM
GunLTPOBaHWA BpawaeTcs

npubop

HepesaHHan
nonacie

C 3aKperneHHomn
HAa Hel BOPOHKOR

.VDJA,

Puc.11.4. [pocmeiiwuii anemomemp, Komopstic MONCHO
UCNOAB308AMD 045 ONPedelerus CKOPOCmU 8empd RO HlC-
Ay 000pomoe HePHOU A0NACmU 6 OUHULY GPeMeHl.

Onopa

b. Bup ceepxy
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Hus. CiaenoBaTeIbHO, BaXHO 3HaTh, KaK 4acTo 1y-
JOT BETPHI B JaHHOM MECTOOOMTAHUM, KaKOBa MX
CKOpOCTh M HallpaBJeHHWE 3a NOCTAaTOYHO IJIH-
TeJbHBIN niepyon. OmHaKo yallle BCero s npak-
TUYECKUX lieJiell BIIOJIHE MOAXOASIT OOBIMHBIN
¢aatorep u npocreiinuii anemometp (puc. 11.4), ¢
IOMOIIIBIO KOTOPBIX JIETKO CpaBHMBATh, HampaB-
JIEHHE€ M CKOPOCTb BETPOB B PA3JIUYHBIX MECTO-
OOUTAHUSX.

11.2. AHanu3 O1oTbI

[Ipu u3yyeHNM OpraHM3MOB, HACEJSIOIIUX JAHHOE
MectooOuTaHue (OMOTUYECKUIT KOMITOHEHT 2KO-
CUCTEMBI), HEOOXONMMO OXapaKTepU30BaTh CTPYK-
Typy COOO0I1IeCTBa, T. €. €0 BUAOBOW COCTaB U YUC-
JICHHOCTb MOMYJISIUNA pa3sHbIX BUOOB. OYEBUIHO,
YTO HAWTHU Y MOCYUTATh BCEX 0COOEH MOMYISILIUA
He BCerla BO3MOXHO, MO3TOMY pa3pabOTaHBbI clie-
LIMJIbHbIE METOJbI aHATM3a U3 BIOOPOK, HE BCETa
TpeOyiolllMe HEeNOCPEACTBEHHON peTUCTpalUy
KaxJaoro opranu3ma. B nesnoMm, yem 6ojiee TOUHBIE
pe3yabTaThl TPEOYIOTCS, TEM OOJbIIIE BpEMEHU Ha-
JI0 3aTpaTUTh Ha WX MoaydyeHue. CienoBareabHo,
BaXKHO 3apaHee YeTKO TPe/CTaBIsITh cede MocTaB-
JNieHHble Leau. Kpome Toro, eciu 3To BO3MOXHO,
HEeoOXOAMMO MPUMEHSITb METOIbI, HE Hapyllalo-
LLI1€ €CTECTBEHHBIX COODILIECTR.

B n0o60oM ciyyae HEOOXOOUM HAIEXHBIA pe-
3yJAbTAT yueTa (perucTpauuu n(unm) coopa) opra-
HHU3MOB, a [IOCKOJIbKY OHU 3aHUMAIOT BCE MBICJIH~
Mble MUKPOCPEIbI, 00c/enyss MECTHOCTb, IIPUXO-
IUTCS OYyKBaJbHO TepeBOpayMBaTh BCE KaMHU
(r;1aBHOE, BO3BpalllaTh MX MOoTOM Ha Mecto!). Ha
TEPBBIM B3TJISIA MOXET MOKA3aThCs, YTO KBapaT-
HBIIl MeTp Jiyra, TeckKa, CKaJMCTOro Oepera Wiu
JIHA PeKM 3aceJICHbl JOCTaTOYHO OMHOOOpPa3HOU
ouoroil. OgHaKo, €ciM HayaTb COPTUPOBATH
MOYBY, paccMaTpuBaThb BHUMATEIbHO MMOOETH,
KOPHHM, LIBETKM W TUIOABI PacTEHWM, TJIaCTUHBI
BOJOPOCJICH WIM CKOILJIEHUSI TUHBI, HaBEpHsKa
00HapyXUTCcsl ropa3ao 0oJbilie BUIOB, YEM OXMU-
J1aloCh.

Ilpu perucrpauuu JaHHBIX HAJO CTapaThCs,
TOJIB3YACh CTIELIMATBHBIMU MTOCOOUSIMHU, €llle B T0-
Jie OTIPEAEIUTh MAKCUMYM BCTPETHUBUIMXCSI TAKCO-
HOB. ToJbKO €ciu BUA SIBHO B JAHHOM MecCTe (4 B
MUpE) HE peloK, CTOUT M3bIMaTh ero obpasel u3
MPpUPOIBI LIS JajibHeliero nabopaTropHOro aHa-
nu3a. W3nuirHee pBeHUE KOJUIEKIMOHEPOB YXkKe
HaHEeCJI0 Cepbe3HbIN yiepd MHOTUM COOOLIECT-

BaM. Eciau moiMaHO XMBOTHOE, HAal0 CTapaThCs
COXpPaHUTb €MY XU3Hb, UTOOBI 3aTeM BBIITYCTUTH B
aHaJIOrMyHylo0 cpeny. OnpenensiTb OpraHu3MBbl cie-
IYET 110 Mepe BO3MOXKHOCTU ¢ MAaKCUMaJIbHOM TOY-
HOCTBIO, T. €. 10 BULOBOTO YPOBHS. DTO HE Bcerna
OCYLIECTBUMO, HO B JIOOOM cjlyyae Halo CTpe-
MUTBCSI K HUDKHEMY JOCTYITHOMY JUISI BaC TAKCOHO-
MUYECKOMY paHTy — Kjiaccy, NOpSIKY WU ceMeit-
cTBy. MneHTuduKauus Kaxjoro opraHusMa 3aBu-
CUT OT YMEHUSI MOJIb30BATLCS OTPEACIUTENbHBIMU
TabauuaMu. TIpyHUUNBI NMOAb30BaHUS UMHU (U
TPUHIUITBI OMOJIOTMYECKOM KilacCUu(UKALIMU B Lie-
JIOM) MoJApoOHO paccMaTpUBalOTCs B pazaenax 2.15
u 2.16.

CrniMcok Bcex BBISIBJICHHBIX BUIIOB TOTO WM
HMHOTO MECTOOOUTaHUS AAaeT 0Ol1liee MpeACTaB/IeHUE
O CTPYKTYyp€ COOOIIECTBA, MO3BOJISAST MPUOIU3U-
TEJIbHO ONPEAEIUTD €r0 BUIOBbIe OOraTCTBO U pas-
HooOpa3ue. (/1151 pacuera 3TUX MapaMeTPOB Tpe-
JIOXeHBI pa3jinuyHble GOPMYJbl, KOTOPBIE MBI pac-
cMaTpUBaTh He OyleM.)

Habop BunoB gaet npencraBjieHUE O MUIIEBBIX
LIETISIX Y TTUILIEBBIX CETSIX, HO HUYETO HE TOBOPUT O
KOJIMYECTBEHHBIX acrekTax coobiectBa. Haunbo-
Jiee aleKBaTHbIE B TUIaHE CPaBHEHUS IKOCUCTEM
WHIEKChl OMOTUYECKOTO pa3HOOOpa3usi paccyu-
TBIBAIOTCSI UMEHHO C YYE€TOM YMClia 0co0el Kax-
JIOTO BU/Ia, T. €. C yYETOM Pa3MEpOB UX MOMYISLIUA.
Kpome Toro, KoJiu4ecTBEHHbIE JaHHBIE MO3BOJISI-
I0T CTPOUTH 3KOJOTUYECKME MUpaMUibl (pasi.
10.3.4).

Bcst aTa MHpOpMalMsa 3aBUCUT OT METOIOB €€
cOopa, a METOABI B CBOIO OYEPEb OMNMPENESIOTCI
00pa3oM XU3HU, TTIOBEACHUEM U pa3MepaMu opra-
HU3MOB.

11.2.1. Mertoabl yueta opraHu3moB

IIpu yuyere (AMCTAaHLIMOHHOM IloJACYeTe, cOope,
OTJIOBE) OPraHHU3MOB B MPUPOJAE HAgo Ipuiaep-
XKMBATbCS psiia MpaBUJ, KOTOPHIE HPUBOISTCS
HUXe.

1. Bcerma coGniopaiiTe TeXHUKY Oe30IMacHO-
ctu. Ee mpaBuia, ecTecTBEHHO, 3aBUCST OT
00beKTa U yCJIOBM uccienoBaHus. Jeraib-
HO 00CyIUTE 3TOT BOIIPOC C OMBITHBIM MOJIE-
BMKOM e€11l¢ 10 Hagajia paboTHl B IPUPO/IE.

2. Bcerma coOmopaiiTe mpaBuja IPpUPOIO-
MOJIB30BaHUS, TIPUHATBIE B JTaHHOW MeCT-
HOCTH.
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10.

Beperute skocucTemy, B KOTOpoit paGoTae-
Te. CTapaifTech He TOJIBKO He TIOBPEAMTH €€,
HO M u30eraiiTe JIOOBIX CTOWKUX H3MEHe-
HWIA, CBSI3aHHBIX C BAIlIUM IIPUCYTCTBHEM.

l'[epe/:[ HavyaJloM 3KOJOTHYCCKOIo MCCiI€a0-
BaHUs 00513aTeJIbHO MOJIYYUTEC pa3pCUICHUC
Ha €T0 IIPOBEACHUEC OT 3EMJICBIAACIIbIIA.

I pOKOHCYNIBTUPYHTECE ¢ MECTHBIMMU IIPU-
POIOOXPaHHBIMU OPTaHU3ALMAMU, YHUBEP-
CHUTETaMU, OOILECTBAMY PHIOOJIOBOB, OXOT-
HMKOB U T. Il. OTHOCUTENIBHO TOTO, TIE ¥ YTO
BBl MOXETEe U3y4aTh ¥ KOJUTEKIIMOHNPOBATh.

be3 kpaitHeit HeOOXOAMMOCTH He TyOUTe Op-
TaHU3MBI M HE U3bIMaiTe UX U3 IPUPOTHOI
cpenpl.

ITo Mepe BO3MOXHOCTHA HE U3MEHSUATE U3y~
YyaeMo€ MeCTOOOUTaHUE: BO3BpalllaliTe Ha
HUCXOIHOEC MECTO COIBUHYTBHIC KaMHHU, 6peBHa
UT. I

Eciu HeoOXoouMo HM3BATH OpraHu3Mbl H3
Cpeabl njiA ONPECACICHHA, TO OrpaHUUYTECH
MHUHHAMYMOM 3K3E€MIUISIDOB U ITOCTapanTech
XKWBBIMHU BEPHYTBb UX Ha MECTO.

XKVBOTHBIX, OTJIOBJIEHHBIX IS JlabopaTop-
HOTO OIpeleieHUsl, JEPXUTE IO OLHOMY,
4yTOOBl OHM HE MPUYMHWIM JAPYT OPYTY Bpe-
na. HampuMep He caxaiiTe yepBeil B OOUH
cocyn ¢ kpabamu. B kauecTBe eMKoOCTEM 11t
cbopa XMBOTHBIX MOXHO HCIIOJb30BaTh
OOBIYHBIE OaHKM C 3aKpyyuBalolleics
KPBILIKOM, TOJIUITUIIEHOBLIE OYTHUIKH U Ta-
KEThbI, TPOOUPKHU H T. 1.

Bcerna 3amuchiBaiiTe MakcuMyM GH3H-
yeckoi U reorpaduyeckoit nHGopMaluu o
MecTe cOopa MaTepuajia M TOTOJHBIX YCJIO-
BUSIX B 9TO BpeMsi. BaxKHbI, B YaCTHOCTH:

a) MaTepuHckas Tmopoma M cybeTpaT (i,
1oYBa, TpaBa M T. I1.);

6) xapakTtep ITOBEPXHOCTH (HaIpUMep, ILIO-
CKasl, I0XHBIN CKJIOH C YKJIOHOM CTOJIb-
KO-TO I'PafyCcoB U T. IL.);

8) MpoduIb MOYBHI WIN JOHHOTO TPYHTA;
2) IpeHax;

9)

e) pH cybcrpata Ui BoIbr,

TeMIlepaTypa cyocTpara, BOIbI M BO34yXa;

o#c) 00JIaYHOCTh M OCANIKH;

3) OTHOCWTEJIbHASA BJIAXHOCTh BO3IyXa;

U) OCBEIICHHOCTB (XOTs OB Ha IV1a3, HO, €CJIN
BO3MOXHO, — T10 (JOTO3KCTIOHOMETPY);

K) CKOpOCTb M HaIllpaBJIEHHE BETPa,
/) Jara ¥ BpeMsi CyTOK.

IIpumep cTaHOapTHOTO GJIAHKA JIJIS 3aIIUCH Ta-
Koi nHdopMalIuM IpuBeaeH B Ta6m. 11.2.

CymiecTByeT 60JbIIOE YHCJIO METOIOB cOopa
(ots0Ba) XUBOTHBIX. O630p 3TUX METONOB IPUBE-
neH BTab. 11.3, a HEKOTOpPBIE TUITBI UCTIOJIB3YEMO-
ro 00OpYyNOBaHHUS MPOWLIIOCTPUPOBAHB Ha PUC.
11.5—11.10. CobupaeMblii MaTeprua HEOOXOIUMO
U3BJIEKATh U3 JIOBYLIEK YEPE3 paBHbIE UHTEPBAJIBI
BPEMEHHU, OIPEACIISITh, MOACYUTEIBATh, U IO BO3-
MOXXHOCTH BbINTycKaTh. Hamo yYuTHIBaTh, 94TO B JIO-

Ta6nuua 11.2. Nonesoit 651aHK 4nA 3aNNCU MOYBEH-
HbIX, GU3NKO-reorpadUHeckux U KNMMaTUYeCKnX aaH-
HbIX

Myskr............... Koopaunatbr............... lara............
1. MarepuHckas nopoaa
2. Cy6cTpar/noysa

@) XapaKTep MOBEPXHOCTH. . ...ccccvvrrurrervraeerannnans
6) MOLIHOCTh TOPU30HTA A
B) MOILHOCTb TOPU3OHTA B .......ccviiiiiiiinn.

3. Tonorpagus
a) SKCIMO3ULMS YKIIOH (TPALYCHI).......ceerenvrrennns
0) aGCOIOTHAS BBICOTA......veveeeereenrrreeeeeeeannnnes
B) PEIBEM....uvvvieeeiiiiiiiieieee e
r) ApeHax...
1) 3EMIICTIONIB30OBAHUE. ......covvveernerreerereesnnraennens
€) TIpWIMB-OTJIUB, BPEMSL....... BBICOTA BOBL.......

4. Kaumar
a) TeMIiepaTypa BO3IyXa, aMIUIATYAA...............
©) KOJIMYECTBO OCAAKOR
B) OOJIAUHOCTD........ccevveeerrreeeerrererenreseraeerenannnnens
I) OTHOCHUTEJIBHAS BJIAXHOCTD......ccvveeererreannnnns
[1) HATIPABJIEHME BETPA....ccceiruurrenrreereerannninaneeens
€) CKOpOCTb BeTpa
XK) cuia cBeTa (110 TOPU3OHTANIN),
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Ta6nuua 11.3. CeoaHasa Tabnuua pasnuynbix MeTonos cbopa opraHn3amos

Memoo

Obopydosarue u x00 pabomby:

Cobupaembie opzanHu3mbt

OOTpsixuBaHUE

JloBnst caukoM
B BO31yXe

«KoueHue» cayukom

[1naHKTOHHas ceTb

Jlunkas noByuika

JloBuas sima

CBeToBast JIOBYLIKa

KuBonoBka mist
HeOOoIbLLINX 3BEPbKOB

Kycok TKaHU omnpeiesieHHOW IUIOLaIH,
HaTSHYTBIA Ha CKJIAIHYIO PAMKY, TOMe-
LIAIOT MOJ BETKOM, KOTOPYIO TPSICYT MJIN
o6cTyknBadT. OpraHu3MBbl MafaloT Ha
TKaHb ¥ UX COOMPAIOT C TTOMOILIbIO ACTH-
paropa (CM. HIXE)

MapieBbIM CaykoM MallyT B BO3IyXe.
B cayok NoranaoT pa3iMyHble OPraHU3-
Mbl. JI1060it MeTon cOopa CeTbio MOXHO
CTaHIapTU3MPOBaTh, YTOOBI 0GECTIEYUTh
cpaBHUMOCTD 1npo6. Hanpumep, ananu-

3UPOBAaTh KaXKIYI0 MPoOY rnoce § «BoCh-
MEpPKOOOpa3HBIX» B3MAaXOB CAUYKOM

[1poyHbIM (HEHJIOHOBBIM) CAUKOM BOISIT
IO TPaBe, KycTaM, KpOHaM, B BOIIE

BopOHKOBMIHYIO CETh HA METALTMYECKOM
o0pyue ¢ NPUKPEIUIEHHON K €€ BepLIMHE
0aHOUKOM [UIst c6Opa OpraHM3MOB MPOTaC-
KHUBAIOT B TOJIILIE BOABI

YepHylo MeJacCcy KMMSTST C CaxapoM U
MaXyT 3THM COCTaBOM TOJICTYIO MOJIM3-
THJIEHOBYIO TUIEHKY, KOTOPYIO KHOMKaMH
NPUKPETUISIOT K TOJICTOMY KaproHy. K
JIMIIKOMY MOKPBITUIO B KQ4€CTBE IPUMaH-
KU MOXHO J00aBUTD AXEM U ITUBO

B 3emutio BKarnbIBaloT 6aHKY, Tak 4TOOBI €€

Kpasi pacnojiiarajiicb BpOBEHb C IIOBEPX-
HOCTBIO 3eMJIM (6aHKy Jyyllle NOMECTUTh

Ha BepLIMHE HEOOIbLIOro OYyropka, YToOb

BHYTPb He 3aTeksa Boma). Ot noxus 6aHKy
3alMIIAIOT KPBIIIKOW, MOCTAaBIEHHOW Ha
Kamewku. Ha Ho mist mprMaHKu noMeLuaior
b0 YTO-HUOYAb ClaaKOe, Halpumep Ba-
peHbe, JIMOO Tyxiioe Msico. PeryasipHo u3mie-
KaloT A00OBIYY ¥ YHUCTST JIOBYHIKY (puc. 11.5)

PTyTHBI} J1aMIIOii NPUBJIEKAIOT JIETAIOLLIUX

KMBOTHBIX, KOTOPBIE OBIOTCSI O CTEKIIO U

MajgaloT Yepe3 BOPOHKY B CTOSIILIMIA BHU3Y
cocyn. [lepen u3BneyeHNEM XKHUBOTHBIX U3

JIOBYILIIKM B Hee cjienyeT OpOCUTh BaTKy ¢
x710poPOopMOM, 4TOOBI YOUTDH WM aHECTE-
3MpOBaTh J00bIUY (pHC. 11.6)

JloByuiky JloHryopra (puc. 11.7) cTtaBST Ha
3BepUHOM Tporne. BHyTpb KJIaayT MOICTUIIKY.
[MpumMaHKy (3epHO, CyXO(pPYKTHI M T. II.)

MOXHO OCTABMTH W BHYTPH M CHapyxH. [lep-

BOC BpEMs, MOKa XHWBOTHBIC HE€ IMNPUBBIKIN
K JIOBYLIKE, €€ JIy4Ylle HE 3apsKaTb. 3Bepb-

KU JIOBSITCS :KUBbIMHU, I[TO3TOMY HAl0 PEryJisip-
HO OCMAaTpUBaTh JIOBYIIKY. Hexotopbie xu-

BOTHbIE OYEHb OCTOPOXXHbI U HUKOTJA B HeEe
He 3aX0JT, TOorJa Kak Apyrie nonagaioor Tyaa
peryJasipHo. DTO MOXET CO3IaBaTh TPYIHOC-
TH MPU OLIEHKE YUCICHHOCTU TOMYJISILIMKA

Heneraronie HacEKOMbIE, IMUMHKH,
nayku

Jleratone HaceKoMbIe

HacekoMmble, MeJIK1e BOIHbIE
OpraHMU3Mbl

ITnaHkTOH

Jleraronie HaceKOMbie

HazeMHbIe WiIEHMCTOHOTHE

HouHble JieTalolime HaceKOMbIE,
0C00eHHO 6ab0UKH U pyueHHUKU

3eMJIEPOKHM, MBIILIH, TIOJIEBKH
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Ta6nuua 11.3. MNpoaonxexue

Memoo

Obopydosarue u x00 pabomyi

Cobupaembie opearu3mbl

B3myuuBaHue

Acnupauusi

PyyHas copTupoBKa

W3ruanue
(«BBIKYpUBaHHE»)

dnorauus

Boponka TynbrpeHa
(Cyxo€ U3rHaHue)

Boponka bepmana
(MOKpO€ u3rHaHue)

DTOT METOA UCIMOJIB3YIOT B MEJKHX MPOTOYHBIX
BogoeMax. CayoK WM MJIaHKTOHHYIO CETb CTaBAT
HUXe MecTa cOopa; Ha OOCJIeAyeMOM YdacTkKe
CKpeOyT [(HO, MepeBOpauMBaIOT KAMHM, B3MYUH-
BAlOT WI M T. M., YTOObI XKUBOTHbBIE MOAHSUIUCH B
TOJILLLY BO/IbI M MX CHECJIO TEUEHHEM B JIOBYILKY

DTOT METOA NMPUMEHSIETCS 11 cOOpa MENTKHX uJie-
HUCTOHOTHX C MOAAOHA WM TMpPSIMO C pacTeHU#
IUIsl TIpoBeleHust 0oJiee TLATENBHOTO MCCIeno-
BaHHUSs WM noacuera (puc. 11.11)

O6pa3zewn MaTepuaia (IouBbl, TPaBbl, BOIOPOCJIEH,
MOACTWIKHU U T. T1.) KJIAAyT Ha Kpall MOAZOHA U
He0OoJIbllIME €ro NMOPLUU NepedrpaloT pyKaMu.
HaiiieHHbIX XMBOTHBIX TOMELIAIOT B OaHKY,
a OTCOPTUPOBAHHbBIN MaTepual — Ha Ipyrou Kpawu
nonaoHa. [ToToM Tak Xe COPTUPYIOT «YJIOB»

PasBomsit B 50 M1 Boabl S Ma 4% dopManbaernaa
Y MOJIMBAIOT 3TUM PacTBOPOM | KB. M ra3oHa WM

qyra. [Tocsie TOro Kak qOXAEeBble YEPBU BbIMOJI3YT
13 3eMJIM, X TYT Xe COOMPAIOT U OTMBIBAIOT BOJOM
oT popManbaeruaa

[Mome1aloT M3BECTHOE KOJIMYECTBO MOYBbI B CTaKaH
C HACBHIILIEHHBIM COJIEBLIM PAacTBOPOM, HECKOJIBKO
MHHYT SHEPrUYHO MEePEMEILIUBAIOT U HAIOT OTCTOSITHLCS.
B >XMAKOCTY ¢ BBICOKO# TJIOTHOCTBIO MEJTKHAE OPraHU3-
MBI BCIUTbIBal0T. CIMBAIOT BEPXHHUIA CJIOM ¢ HUMU B
yawky [leTpu U paccMaTpuBalOT noj OMHOKYJISIPOM.
[ToToM MepeHOCAT SK3eMIUISpbl B APYIYIO YallKy
IMetpu ¢ 70% cnuprom mwisa ¢pukcaunu. OGpasLbl
NMOMEUIAIOT B TJIMLEPUH Ha NMPEIMETHOE CTEKIIO,
HAKpPbIBAIOT MIOKPOBHBIM U OTNPENEJsIOT NMoa GUHO-
KYJISIPOM WJIK MUKPOCKOIOM

MHorue opraH13Mbl, HaceJsIIoIIKE MOYBY U MOJACTHII-
KY, YXOISIT OT MICTOYHMKA TeTUla Tyaa, A€ BjaXHee.

OO6pa3sel] OYBbI WY MOACTUIKU MOMEIIAIOT Ha CUTO
MO/ META/TMYECKUM peIEKTOPOM C JlaMmoii 25 Bt
pUMEpPHO B 25 cM OT Hero (puc. 11.8). Uepe3 kaxibie
2 4 jlaMITy OMYCKAlOT Ha 5 CM, TTOKa OHa He OKaXeTcsI
B 5 cM ot obpa3sua. Beero npouenypa purcst 24 4. Bee
MeJIKME WIEHUCTOHOTHE MOJI3YT BHU3 U YEPE3 CUTO
MOMAaAAaIoT B COCYA CO CITUPTOM

OO6pa3sell MOYBbI MMOMEUIAIOT B MapJeBblii MELIOK

M TIOTPYXal0T B BOPOHKY C BOJOIi, Hal KOTOPOii B

25 cM 1o MeTaJIMuecKUM pedIeKTOpOM TOPUT

namna MourHocThio 60 BT (puc. 11.9). Tlpouenypa

uites 24 4. Toa BAMsiHUEM Teruia XKUBOTHbBIE BbINOJ-
3a10T M3 MEUIKA B BOAY M TOrpYXaloTCsi Ha JHO BO-
poHku. [leproanuecku OTKphIBasi €€ 3aXUM, cobupa-
0T «yJIOB» B COCYH CO CIIUPTOM

BonHbie 41eHUCTOHOTHE

Menkue YIeHUCTOHOTHE

Menkue HaceKOMbIE€ U UX IMYMHKH,
KJIELLM, YepBU SHXUTPEUIBI

JoxneBbie YEPBU

Menkue 4ieHUCTOHOTHE, sAiila,

KOKOHBI, TMYHHKH, KYKOJIKH

Menkue YieHUCTOHOTHE
(MHOTOHOXKH, KJIEILIH,
HOTOXBOCTKM U T. I1.)

Menkue YWieHUCTOHOTHE,
3HXUTPEU b, HEMATOIbI




BOTAHUKA

MMA um. N.M. CeueHoBa

0. Tennop, H. lNpuH, Y. Ctaytr. BUOJIOINUNA, T.2

Kpbiluka
YpoBeHs no4sb
Mopaepxmeaniime
KPBILLKY KAMHW
CrekngHHaa
BaHka

Movsa

Mpumanka,
npvenexaowas
HaCceKOMBbIX 1 Ap.

Puc. 11.5. [Ipocmas aogywka muna <«eonuveli amoi».
Cdenara uz 6KONAHHON 6 3eMAI0 CIMEKAAHHOU GaHKU.

Puc. 11.6. Ceemosas nogyuwixa ¢ pmymuoi aamnoit oas
A0BAU HACCKOMBIX.,

Metannu4eckui
pednextop

\ Namna (25 Br)

25¢cm

OBpazel noues
Curo

InapkocTeqHas
BOPOHKa

e st

Puc. 11.8. Boponka Tyasepena.

MeTannuyeckui
pednekTop

Namna (60 Br)

25¢cm CreknsHHan

¥ nano4vka

Beueeka

MapneBbiii Melwok

i ¢ 0Bpa3suom noYesl
Bopa

3axum

PeauHoeas TpyGka

A 50%-HbiiA
(cHa4ana) cnupt

Pue. 11.9. Boponka bepmana.

Puc. 11.7. Jlosywra dan maexonumaiowux (ycueoiosxa Jloneyopma).
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Puc. 11.10. Jluneinsiic mpancekm Ha KameHucmou Aumopant.

BYLLIKE MOTYT OKa3aThbCsl OAHOBPEMEHHO XWUIIHUKH
W KEPTBbl — TOrJAa MnocCJeAHHUX HE JOCHHUTACIIBCS.
EciM Takasi BepOSITHOCTB IOCTATOYHO BLICOKA, TO
MPUXOIMTCSl UCIIONb30BaATh «Pa3pyllaloliuiis Me-
Toa cbopa, T. €. cpa3y XKe yOMBaTh JXMBOTHBIX, Ha-
NMpUMEpP HAIMB B OAHKY, UrPAIOLLYIO POJb JIOBYEH
saMmbl, cniipt. B obuiem, npu gobom criocobe yuera
BaM MoTpebyIoTCsl COO0Pa3UTEIbHOCTE W BBIAYMKA.

OO6BIYHO y4yacTKH uist cbopa MaTepuaia BbIOU-
paloTcs He CAy4ailHBIM 00pasoM, MOITOMY pe3yiib-
TaThl BCETAA CJIENYET UHTEPIPETUPOBATE C YUETOM
HEKOTOPOro UX OTKJIOHEHUSI OT «CPEIHUX» LIS Me-
cToobuTaHud rokasareyieil. Jaxe eciv BHOOBOI
cocTtaB coobiiecTBa Oyer nMpeAcTaB/ieH 10CTaTOY-
HO TIOJIHO, KOJIMYECTBEHHBIC €ro XapaKTepUCTUKHU
HaBEPHSAKA OKAXyTcs «co caBurom». Ha pesynbra-
Thl BJIUSIET U CaM METOJ y4yeTa (Hampumep, OTIOB
HACEKOMBIX CAYKOM WJIM MPHUBJICUEHUE UX HA JIUTI-
kue Josywiku). [Tostomy npu oOCyXIeHHM CO-
OpaHHBIX JaHHBIX BCErda CJIEIYET OroBapUBaTh
BO3MOKHBIE TIPUYMHBI MX OTKJIOHEHWIT OT UCTHH-
HOTO MOJOKEHUS BELLEI.

11.2.2. MeTtoasl 06cnegoBaHua MeCcTHOCTH

Yto0bl KOIMUECTBEHHO CPABHUBATH A0MOTHYECKHE
¥ OMOTHYECKHE KOMITOHEHTEI 9KOCUCTEM, HE0DX0-
JIMMO CTaHIapPTU3UPOBATh EAUHULBI 0OCIeyeMOro
rmpocTpaHcTBa. OOBIYHO [UISI 3TOr0 Ha MECTHOCTH
3aKJ1abIBalOT TPAHCEKThl (M)WK KBajpaThl U Be-
JIYT paboTy B MX INpeaenax.

JMHENHBIA TPAHCEKT. TpaHCeKThl MOXHO HCIIONb-
30BaTh U Ha OJHOPOJHOW MECTHOCTH, HO OHU OCO-
OEHHO MOJIE3HbI TaM, [JI¢ CYIIECTBYET WM MPEo-
JlaraeTcsi MpPOCTPAHCTBEHHBIA TIPaJMEHT YCJIOBHIA,
HarmpuMep Ha autopaiu (puc. 11.10) wiu B mepe-
XO/THOM 30H€, Ha3bIBAEMOW SKOTOHOM MEXJIY IBYMSI
coobuiectBamu. B npocreiiiiem ciaydae MexIy 1By~
M1 KOJTBILLIKAMHU IO 3eMJI€ HaTSTMBAIOT BEPEBKY U 110
BUJIAM TIOJICUMTHIBAIOT BCE OPraHM3Mbl, KOTOPBIX
OHa KOCHYJIAach, 3a0JHO OTMEYas MX MOJOXEeHUE
BIOJIb TpaHcekTa. OueBUIHO, BMECTO ITPOCTOi Be-
PEBKHM YI00HEE T0JIb30BaThCS PYJIETKOMN.

NEHTOYHBIA TPAHCEKT. JIEHTOUYHBII TpaHCEKT —
9TO TPOJIOKEHHAs! Yepe3 U3ydaemMoe MectoobuTa-
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HUE rojioca 3agaHHOW IMpUHBL, Hanpumep 0,5
win 1 M, obpasoBaHHast AByMsl TMHEHHBIMUA TpaH-
ceKTaMu. YUMTBHIBAIOT BCE OPraHU3MbI, OOHapy-
JKeHHbIe B 3TO# nojoce. [ToHATHO, uTO TaK OyayT
oJiy4eHbl 60J1€e MOIHbIE JaHHBIE, 0COOEHHO B KO-
JIMYeCTBEHHOM IuiaHe. HemocTtaToK cCruiomHoro
JIEHTOYHOI0 TpaHCeKTa — TPYAOEeMKOCTh chopa
WH(pOpMaLMK, 3a4acTyI0 CBSI3aHHas ¢ ee M30bITOY-
HOCTBIO, MO3TOMY 4acTO MPUMEHSIOT ero Ipepbi-
BUCTBIH BapuaHT, 3aKjalbiBasi BAOJb TPSAMOM
JIMHUM (rpajiMeHTa cpelbl) TJIoMaiKH (Harpumep,
| x 1 M) Ha HEKOTOPOM PAacCTOSIHUM JIPYT OT Jpyra
W Bejlsl YYEeT TOJIBKO Ha HUX.

Ecnu TpaHCeKT TNpOJIOKEH B/OJb BBICOTHOTO
rpajguMeHTa, TO ero MHOrIa Ha3bIBaloT NPOQHIbLHbIM
(puc. 11.21).

Bribop THIa TpaHCceKTa 3aBUCUT OT KauecTBeH-
HOrO0 M KOJIMYECTBEHHOTO XapakTepa HCCieaoBa-
HUsT, OT TpebyeMoii cTerieHH TOYHOCTH, 0CODEHHO-
cTeil GMOTHI, pa3MepoB 0DC/IelyeMOU TEPPUTOPUH U
BPEMEHH, OTBeJIeHHOTo Ha paboTty. Ha HebosibLoM
PACCTOSIHUU BIIOTTHE TTOAXOAWUT HETpPephIBHLIN -
HEWHBIM TPAHCEKT C Y4YETOM BCEX OPraHu3MOB Ha
HeM. EciM paccrosiHMe 3HauuTelbHOe, yaoOHee
MPepbIBUCTHII YUeT — I10 OTPe3KaM WM TUIOLLA/I-
KaM, pa3ieieHHbIM paBHBIMW MHTEpPBaJlaMH.

KBALPAT. LLIMpoko pacripocTpaHeH METO yyeTa
0 KBajaparaM, pa3Mepbl KOTOPbLIX 3aBUCAT OT U3Y-
yaeMbIX OPraHU3MOB. YacTo npu 3TOM UCTTONB3YIOT
NEePEeBSHHYIO WJIM METAJUTMYECKYIO KBAAPATHYIO pa-
My (J1ydlile CKJIajHy1o, 4ToOb! ObL10 yIoOHee ee re-
PEHOCUTE), Hanpumep ruromansio 0,25 wim 1 M2
(puc. 11.12). MHoraa nmoaxoaur rnpo3payHas rieH-
Ka ¢ HApUCOBAaHHBIMM Ha HEH KBaJapaTaMHM, B 4acT-
HOCTH TPH Yy4yeTe JIMIIANHUKOB, MOKPBIBAKOIIUX
CTBOJIBI JepeBbeB. [Ipu McCClIeIOBaHUM KPYIHBIX
COOOIIIeCTB, TAKMUX, HAMPUMEpP, KakK Jiec, OObIYHO
3aKJ1a/IbIBAIOT KBaJIPaTHYIO TUIOLIAJKY CO CTOPOHA-
mu 10 mim 20 M, oTMeuast ee yriibl KOJBIIIKAMA U
HaTArMBas Mexmy HUMHU BepeBky. [Tpodeccrona-
JIBl TIOJB3YIOTCS CHEHMaTbHbBIMM HabopaMu ¢
HAMOTAaHHBIMM Ha KaTYIIKW BEpPeBKaMM Pa3HOI
[UTMHBI, HA KOTOPBIX 3apaHee caeaHbl MeT/IH Yepes
WHTepBaJlbl, COOTBETCTBYIOLIME CTOPOHAM KBalpa-
ToB (puc. 11.13).

Kak yXe roBopuJIOCh, YYET 110 KBajpaTaM ya-
CTO BEAYT BAOJb JMHEHHOro TpaHcekTa. B 3aBu-
CUMOCTH OT MPHPOJIBI UCCACNOBAHMUSI OTMEYAlOT
1100 TONBLKO BUIBI, MMOMNaBlUIke B paMmy, 1ubo 3a-
OJHO M YUCJEHHOCTL (00unue) ux ocobeii (pasi.
11.2.3). B noboM ciiyyae METOMI Y4eTa JIOJIKEH
OBITH O/IMHAKOB HA BCEX TJIOLIAAKaX, HAMPUMED

Puc. 11.11. Acnupamop das cbopa meakux becno3zeo-
HOUYHBIX.

3 s laiika-Hapaluek

Mposonoka

MeTannuyeckan unu
[iepeBaHHan pama

20 CM- 20cm
¥

im |

Puc. 11.12. Keadpamnas pama (1 m?), pazdenennasn
NPOBOAOHHOL CeMKOI HA MeHblUe Keaopamol, Kaxcoblii
naowadsio no 400 cm? (epadyuposannbiii keadpam).
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MR

o0 KeagpaT 2 m

Bepeeka2x2m

Puc. 11.13. Habop 0aa 3akaadku V4emubixX Keaopamoe
HQ MECMHOCMU.

3apaHee OroBapuBalOT, YUUTHIBATL WU HET IK-
3eMIUISIp, MOMAaBUIMI B KBaAPAaT UL YACTHYHO.
YeTpoicTBO pamMbl MOKHO BapbUpOBaTh, B 4acT-
HOCTH MOXKHO pas3/ieiuTh €e BepeBKaMM Ha KBall-
paTbl MEHBLLEH TUIOLIAAN, MOACYUTLIBATEL 0Ocobeil
TOJIBKO Ha OJIHOM M3 HHUX, a MOTOM 3KCTpanojmn-
poBaTh JaHHBIE HA BEChb KBa/paT, KOTOPbIH Cam
no cebe ucrnonb3yercs Ansg Dosee MoJIHOro onpe-

HYuecno
BbIABNEHHbLIX
BWAOOB

Y

Huecno y4eTHeIX KBAAPATOR
(oBcnenosaHHas nnowans)

Pue. 11.14. [paguk 3asucumocmu uucia sudos, oGHapy-
HCEHHBIX 8 OQHHOU MecmHocmu , Om suciaa 00CAe006aHHbIX
& Hell yuemubix Keadpamos. Ouesudno, 4mo, Ha4UHas ¢ He-
KOMOPO20 MOMEHIMA, 3aKAa0bleams Hogble Keadpamol 0ec-
CMBICACHHO — HOBbIE BUObI 8 HUX YHCE HE BCMPEYAIOMCAL.

IeJieHusi BUIOOBOTO cocrasa (puc. 11.12). Bro
0COOEHHO YA0OHO MPU U3YUYEHUM PACTUTENBHO-
CTH.

B 01HOPOIHOM MeCTOOOUTAHUM KBAAPAT MOXK-
HO MCINOJIb30BaTh M 0e3 TpaHCeKTa, pacriojaras
€ro Ha MEeCTHOCTH cly4ailHbIM obGpasom. Tpaau-
LIMOHHO TMOCTYNAIOT Tak: OpocaroT 3a CIUHY Mpo-
YHYIO PaMy M YYUTBIBAIOT BUbI, KOTOPbIE OHA Ha-
KpbIBaeT. DTy OMepaumio MOBTOPSIOT HECKOJBKO
pas, 4ToObl 00ECIEeYNUTh PENpPe3eHTATUBHOCTE BbI-
oopku. KoHeuHO, M TYT BO3MOXKEH <«CIBMI» pe-
3YJIbTATOB, OOYCJIOBAEHHBIM, CKaXXeM, KAKUMU-TO
WHIUBUAYAJIbHBIMUA 0COOEHHOCTSAMU OPOCKOB MC-
cienosaresisi. bonee HayuHbli MOIX0M — 3aKianKa
YUeTHBIX MIONIAN0K M0 Habopy clyyaiHbIX UMcel,
BbIZIABAEMOMY KAPMAHHBIM KaILKYIsITOpoM. Kax-
JIYIO MX NTapy MOXHO MCMOJIb30BaTh KakK KOOP/IM-
HATbl CETKM, HAJIOKEHHOH Ha 00CIeIyeMylo MecT-
HOCTb. DTY CETKY Pa3sMeualoT pyJeTKoN 1 KOJbILLI-
kamu. [lapa cayyaifHbIX 4YMCENl MOXET TakxXe
3a/1aBaTh PACCTOSHUE M HATIPABJIEHME 10 MJIOLIAI~
KM OT TOYKH, /1€ HAXOAUTCH UCCIENOBATENb.

OnbIT MOKa3bIBAET, YTO B OAHOPOIHOM MECTO-
OOMTAHMUM MPH YYeTe MO KBaJpaTaM HOBBIE BHUIbI
paHO WJIM TIO3/IHO TEPEecTalT B HUX MOMajaTbh-
cs. DTa 3aBUCMMOCTL OTpaXKeHa rpaukoM Ha
puc. 11.14. O6bIYHO NPUHSATO CUUTATD, YTO, ECJIN B
MATA KBaJpartax Moapsij HUYEro HoBOro He oOHa-
pPYXEHO, BUIOBOM cOCTaB cOOBIIECTBA YUTEH M0~
HocTh10. OHAKO B OTYETE HALO OTMEYaTh TAKOIo
pona JIONYIIEHKs, NMOCKOJIBKY OHHM MOApa3yMeBa-
FOT HETOYHOCTb METO/IA.

NPUBOP NEBK. TTpubop nipeacrasiser coboit 3a-
KPEeruigeMyIo Haj 3eMJIEH MepeksaanHy ¢ OTBep-
CTHSAMH, Yepe3 KOTOPbIE BEPTUKAILHO OIYCKAalOT
JJIMHHBIE TOHKHME IITLIPU THUMa BA3AJLHBIX CITHII
(puc. 11.15). Takoe ycTpoiicTBO y1oOHO B ciyuae
TYCTOW TPaBsiHOW PACTUTENbHOCTH, KOTIJIa BHIbI
nepekpbiBalOT Apyr apyra. [Ins kaxaoro orsep-
CTUSI PEFUCTPUPYIOT BCE BUIBI, KOTOPBLIX KOCHY-
Jlach CIMLIA HA MYTH K TMoYBe (roJjiyyaeTcs Tak Ha-
3bIBAEMBII «TOUEYHbIM KBAApaT»).

NOCTOAHHbIM KBAAPAT. Jliisi 10JIrOBpeMEHHOTO
UCCIIE/IOBAHNA CYKIIECCHH, CE30HHBIX MJIM Pa3HO-
FOJIMUHBIX M3MEHEHMI coobllecTBa MCMOJIb3YIOT
MOCTOSIHHBIE KBAJIPAThl MWW TPaHceKThl. st ux
3aKIanKW MPUMEHSIOT CTa/lbHbIE pa30MBOUYHBIE KO-
JIBILIKKY W HeITOHOBbIE BepeBKU. B KBajparax wiu
B/I0JIb TPAHCEKT MEPHOAMICCKHM VUUTBIBAIOT aOUO-
TUYECKME M OMOTHYECKME MapaMeTpbi, a MOTOM
IPYNIMPYIOT pe3y/bTarbl TaK, 4TOOb ObUIM SICHBI
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Cnvua

1 OtsepcTus ans cnuub
H . A— [alika-Oapaluek

—_—

— [lepeBsiHHas
pama

YpoBeHb
rnoyBbI

—

Tpu pactenus,
KOTOPbIX KOCHETCS Ccnuua

Puc.11.15. Ilpubop Jlesu.

TeHIEHIIMM BUIOBOTO pa3HOOOpa3usl v 10 BO3MOX-
HOCTH (paKTOPHI, KX OOBSICHSIOLIHE.

11.2.3. MeToabl OLIEHKHU YUCNEHHOCTH
nonynauum

B KOJMYECTBEHHBIX 3KOJOTMYECKUX MCCleo0Ba-
HMSX HaJO JOCTAaTOYHO TOYHO OLIEHMBAaTh YMCJIO
OpraHM3MOB, HACEISIOUINX EAMHHUILY TPOCTPAHCT-
Ba (Iuromagu, oobema). B OOJIBIIMHCTBE Cy4yaeB
9TO 3KBUBAJIEHTHO OIpPEACTCHUIO YMCJICHHOCTH
nonyJasaiuu. MeToabl OILIEHKM 3aBUCAT, €CTeCT-
BEHHO, OT Pa3MepoB U 00pa3a XXU3HU YUYUTHIBAC-
MBIX OpPraHM3MOB, a TaKXe OT pa3MepoB obciieny-
€MOoro IpocTpaHcTBa. YUcI0 paCTeHUI U CUISTYUX
WIM MEIJEHHO TePEeIBUTAIOIIUXCS XKABOTHBIX
MOXHO MOJICYMTATh HEMTOCPEACTBEHHO WM OIIpe-
JEeJUTh MPOLIEHT MTOKPHITHS MOBEPXHOCTHU pa3HbI-
MM BUAaMHM JJIs1 CpaBHEHUS UX oOuaus. s yue-
Ta OBICTPO ABMXKYIIMXCSI OPraHM3MOB Ha OOLIUP-
HBIX TUIOLLAASIX TIPUMEHSIOT KOCBEHHbIE METO/BI.
B MecTtooOUTAHMSAX, B KOTOPhIX HabOJOAEHHUE 3a
OpraHu3MaMu 3aTPyOIHEHO BCJIEICTBUE OCOOEH-
HOCTEH UX MOBeAeHMS U 00pa3a XU3HU, UCIIOJb-
3yI0T METOIbl M3BSATUS WA OTJIOBa—BBINyCKa
(MeyeHus1, «pa3baBiaeHUs» NOMyJsaluKn). Bce Ko-
JIMYECTBEHHBbIEC YYEThl B 3aBUCMMOCTHU OT MOAX01a
K HUM OeaSITCS Ha OOBbEKTHUBHbIE U CyOBEKTHUB-
HbIE.

Ob6bekTHBHbIE METOAbI

K npsIMbIM OGBEKTUBHBIM METOJAM OTHOCSTCS T€,
B KOTODBIX MCIIOJIB3YIOTCSI YY€T MO KBaapaTam,
npsiMble HabaoaeHus U ¢ororpadrpoBaHue, a K
KOCBEHHBIM — METO[Ibl, OCHOBAaHHbIE Ha U3bITUU
oco0eil U 0TJIIOBE—BBIMYCKE.

YYET MO KBAOPATAM. IMoacuuTtaB 4MciI0 OpraHu3-
MOB Ha HEKOTOPOM UMCJIE KBagpaToB, COOTBETCT-
BYIOLLIMX U3BECTHOM [10J1e 00CienyeMOu IUIOIIAIH,
MOXHO JIETKO JKCTpPamnoJUpOBaTh pe3YyJIbTaTHI.
DTOT METO[ MO3BOJISIET ONpPEAETUTh TPU MapaMeT-
pa, CBg3aHHBIE C IPOCTPAHCTBEHHBIM pacIpeacse-
HUEM BUIOB.

1. IlnotHocTs nonyasuuu (o0maue). ITnoTHOCTH
MOMYJSAUMU — 3TO YUCJTIO 0cobeli JaHHOro
BUIA B eAWHMIE IpocTpaHcTBa. Ha cyuie
TOACYMTHIBAIOT YUCJIO OPraHMU3MOB B CIIy-
YyallHO pacrpele/ieHHbIX KBaapatax. I[lpe-
MMYILECTBO METOHa COCTOMT B IOJIYYEHUU
a0COJIIOTHBIX TOYHBIX OLIEHOK, TMO3BOJISIIO-
II[UX CPABHUBATb Pa3JIMYHbIE€ BUJIbI U TEPPU-
TopuM. K ero HemocratkaM OTHOCSITCSI TPY-
JIOEMKOCTb M YCJIOBHOCTb B psilie CJIy4aeB
TOHATUS «0coOb». HampuMep pacreHus ya-
CTO 00pa3yloT MHOXECTBO MOOEroB, CBsI3aH-
HBIX MEXIY COOOM MOA3EMHBIMU YacCTSIMU;
BBISICHUTB, MIET JIM peyb 00 OMHOM T'e€HETH-
YeCKOM HHIMBHAYYME WJIM O HECKOJIbKHUX,
Ha MpPaKTUKE OBbIBAaET OueHb CJI0XHO. Enie
CJIOXHEE pelIUTh, YIUTHIBATh JIM TAKUE pa3-
pociyecss MHorga rno OOJIpIION TUIOMIaau
WHAVWBUIYYMbI KaK MHOXECTBO O0COOEH WUJIU
TOJIbKO KaK OJHY.

2. YacroTa BCTPEYaeMOCTH. DTO, B CYLLIHOCTH,
Mepa BEPOSITHOCTU (ILIAHCOB) OOHAPYXHUTh
KOHKPETHBIN BUI B CJIy4aiiHO 3aJI0XKEHHOM
kBaapare. Hanpumep, eciu BUA OTMEYeH
JIUILb B OIHOM U3 JIECATU KBaApaTOB, TO €TI0
yacToTa BcTpeyaeMocTu cocTabisieT 10%.
s ee omnpeneneHUs] HYXE€H TOJBKO YYET
TPUCYTCTBUS WA OTCYTCTBUSI — YHCIIO OCO-
Oeit He uMeeT 3HaueHUs. OqHaKO Halo Tpa-
BWJIBHO BbIOpaTh Muiowiaib KBaapara, IO-
CKOJIBKY OT 3TOrO 3aBHUCMT pe3yinbTar. Kpo-
Me TOro, ocTaeTcs obuias npobiaema paboTbl
C KBalpaTaMU — Kak MOCTYIATh C 9K3€MII-
JispaMHy, KOTOpbl€ JIMIIb YAaCTUYHO OKa3a-
JIMCh B Mpefiesiax yUeTHOM Tutouiany (Harpu-
Mep, B cJy4ae cTesilierocs nobera, ykope-
HEHHOTrO 3a rpaHulel kBagpaTa). [Ipeumy-
IIIECTBO 3TOrO0 METOIA 3aKJIIOYAETCs B €ro
MPOCTOTE, YTO TO3BOJIIET OBICTPO 0OC/IEIO0-
BaThb OOLUIMPHBIE TEPPUTOPUU, HAIpUMeEP
oO1IMpHBbIE JIECHbIE MaccuBbl. HemocTaTku
K€ COCTOSIT B TOM, YTO Ha TOJIy4eHHOEe 3Ha-
YeHHUE 4YaCTOTHI BJUSIOT pa3Mephbl KBalpa-
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TOB, pa3Mepbl 0coOeil, a Takxke OCOOEHHO-
CTHM MX IPOCTPAHCTBEHHOIO pacIIpene/iCHUs
(cy4daitHoe, paBHOMEpPHOE, ISITHUCTOE —
1. 3,11.2.4.2).

11.2. Kakosa vactora BCTpeyaeMocTvi BuAa,
ec/mm oH oTMeyeH B 86 kBappatax n3 2007

3. IlokpbiTHe. DTa BEIWYMHA I1OKA3bIBAET,
KaKo# NPOLIEHT O0CjexyeMoi TUIoOIaau 3a-
HMMaeT OAaHHBI BUA — OCHOBaHUSIMU €T0
ocobeil WM TIPOeKIMSIMU Ha 3€MJII0 BCEX
ux yacteil. ITokprITHE MOXHO U3MEPUTH HE-
TTOCPENCTBEHHO B MOJie WM 1o ¢oTorpadu-
sIM, OLIEHWUTb C TOMoOUIbl0 Npubopa JleBu
(puc. 11.15) wiu npocTo NMPUKUHYTH Ha IJ1a3.
MeTon 1mojie3eH T€M, YTO TO3BOJIIET CYAUTh
00 OTHOCHUTEJIbHOM POJIA Pa3HBIX BUIOB B CO-
obmectBe. OH yno0GeH, KOoraa 4YMcjio OTAeb-
HBIX 9K3eMIUISIDOB TPYAHO MOICYUTATh M J1a-
X€ TEOPETUYECKHU OIpPEAETUTDb (HarIpuMep, y
37aKkoB). OMHAaKo, KaK IIPaBWIO, TAKKE U3Me-
peHUSI TMOO0 CIIUILIKOM TPYIOEMKH, JIU0O Tpe-
maT CyObeKTUBHOCTBIO.

11.3. Ecmm npubop Jlesu ¢ 10 cnnyamn cTaBum
10 pa3 un 3apeructpupoBaim 36 KacaHwi
pactequs X, T0 KakoB MPOLEHT €ro
POEKTUBHOIO MOKPLITUS B JAHHOM
MecToobuTaHmm?

HENOCPEACTBEHHOE HABMIOAEHUE. TTpsaMoii moacyeT
MOXHO TNPUMEHATH B CIy4Yyae He TOJBKO CUIAAYUX
OpPraHM3MOB, HO M OBICTPO ABMXYILMXCS KPYMHBIX
>XKMBOTHBIX, TAKMX KaK OJI€HU, TUKUE TTIOHU, JIbBHI,
MITALBI U JIETYYHE MBIILIH.

®OTOrPAGUPOBAHUE. TTpsiMbIM moacYeTOM OCO0Ei
Ha (OTOCHUMKaX, CIEJIaHHbIX C caMoJieTa, MOXHO
YCTAaHOBUTb pa3Mepbl MOMYJISILUA KPYITHBIX MJie-
KOITMTAIOIINX U MOPCKUX NMTHIL, COOMpAIOLIUXCS Ha
OTKPBITBIX IIPOCTPAHCTBaxX. MOXHO TaKXke UCTIONb-
30BaTh «(OTOJOBYIIKH», KOTOPbIE YCTAHABIMBAIOT
BIOJIb 3BEPUHBIX TPOIT; 3aTBOp (poToanmnapara cry-
CKaeTCs aBTOMaTUYECKHU TIPY TIPEPbIBAHUU KOHTY-
POM XMBOTHOT'O CBETOBOTO JIy4ya, UAYILIETO K YII-
paBisIonIeEMY (POTOJIEMEHTY.

140 Buibopka  Obvem Obuiee uzssmoe
gvlbopKu KoAu4ecmeo
120 1 120 0
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3 4 35 273
]
© 80
s
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©
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o)
o
S 40
s
T
20

. 1 1 ) L
100 200 300 400 500 600
O6uwee n3bAToe KONNYECTBO

Puc. 11.16. Ipaghuk 3aeucumocmu yucaa ocobeii 8 yuem-
HOII 8bl00pKe OM CYMMAPHO20 KOAUYeCm8a U3ssimblx 00
2amoeo ocobeli. Ixcmpanoaayus AuHUU 0o nepeceveHus ¢
ocblo abcyucc (m.e. 00 Hy1e6020 pazmepa 04epedHoli bl-
bopku) daem obwuii pazmep uy4aemoil NONYAAYUU.

METOJ, U3bATUA. DTOT MeTox yI0OEH 11 OLIEHKHU
YHCJIEHHOCTH MEJIKUX OPraHUu3MOB, HallpUMep Ha-
CEKOMBIX, Ha U3BECTHOM IIOIAAM WIM B JAaHHOM
o6beMe Bonbl. CTaHIApPTU3UPOBAHHBIM CIIOCOOOM
(HarpuMep, Aejias ONpeAe€eHHOE YUCIO B3MaxoB
CayKOM YCTAHOBJIEHHOTO pa3Mepa) OTJIaBIMBAIOT
HEKOTOPOE YHUCJIO XUBOTHBIX, NMOACYUTHIBAIOT MX,
HO He BBIITyCKAIOT 10 KOHLIa uccaenoBaHus. [1po-
LIeAypY TIOBTOPSIOT €1lle HECKOJIbKO pa3, MpU 3TOM
C KaXIbIM pPa3oM YMCJIO NMOMMAaHHBIX XWBOTHBIX
yMeHblaeTcs. 1o 3TMM TaHHBIM CTPOUTCS TpaduK
(puc. 11.16), skcTpanonupyst KOTOpbIiA, TOIy4YaroT
OOIIYI0 YMCJIEHHOCTb XWBOTHBIX: OHA COOTBETCT-
ByeT MOMEHTY, KOTJla OHU TI€PECTAIOT MONAAaThCs
(HyJIeBOM OpaMHaTe), T. €. BCE 0COOM JaHHOTO BUAA
TEOPETUYECKU OKa3bIBAIOTCS OTJIOBJIEHHBIMU U
MTOJICYUTAHHBIMHU.

METOA, OTNIOBA-BLINYCKA. DTOT MeTOH BKJIIOYAET
OTJIOB XMBOTHOT0, Me4eHH1Ee Oe3BpEIHBIM IS HETO
CcrocoOOM ¥ BO3BpaAllICHHUE €TI0 Ha IIPEXKHEE MECTO B
nonynsiiuu. HampuMep Ha xaOGepHble KpPBILLIKU
MOMMAaHHBIX CEThIO PHIO MPUKPEIUISIOT aJIIOMUHU-
€Bble JTUCKHU;, MOMMAHHBIX NTHUIL] OKOJIbIIOBBIBAIOT.
Menkux MJIeKONMUTAIOIIUX METAT KPacKou WU
0COOBIM 00pa3oM BBICTPUTAIOT YYacTOK LIEPCTH;
YIEHUCTOHOTHX TaKXe METIT Kpackoil. Bo Bcex
cJIydasix CJeayeT HCIIOJb30BaThb OIpeaesIeHHBIN
KOJI, TO3BOJISIIONIMI pacro3HaBaThb OTIEJIbHBIX
ocobeil. Uepe3 HeKOTOpoe BpeMsi MPOBOIST IIO-
BTOPHBIl OTJIOB, IIPM KOTOPOM MEUEHbIE OCOOM
OKa3bIBalOTCS «pa30aBI€HHbBIMU» TEMHU, YTO IOMa-
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JIUCh BriepBble. PasMep MomysaLuMy pacCUUTHIBAIOT
o opMyJie:

OueHo4HbIM . .
pasMep — (O61beM MeueHo# BbIOOPKH) X (O6BEM BTOPOIt BHIOOPKH)
TIOTTYJISILUH

Yucao meyeHbix 0cobeit Bo BTOpoii BbIOGOpKe

Takoii OLIeHOYHLIH pa3Mep MOMYJISLIMA Ha3bIBAeT-
cs1 uaaekcoM JInukoapHa. TOYHOCTD ero 3aBUCHUT OT
psiia IepeYrcaeHHBIX HUXE TOMYILeHUM.

1. Opranu3msbl B MOIYJISIUK CIy4YalHBIM 00-
pa3oM «IepeMelInBaloTCcs». DTO He Bcernma
BEPHO, ITOCKOJIbKY ITOMYJISILIUS ObIBaeT pas-
OuTa Ha IPYIINLI, U B pa3HbIE CPOKHU OTJIOBA
HUCCJIEIOBATENI0 MOTYT TOIMAJaThCs pa3HbIe

TPYIIIIBL.

2. Mexny cpokaMM OTJIOBOB IPOILIO AOCTa-
TOYHO BPEMEHU IUIS CIIyYailHOTO «IlepeMe-
IMBaHUsI». YeM MeHee NMOIBUXEH BUM, TEM
3TOT ITepro OobIIE.

3. Meroa nmpyMMeHHUM TOJBLKO K OCEWION Momy-
JISILIMHY, 3aHUMAaloIIe OorpaHUYE€HHOE IpOo-
CTPaHCTBO.

4. OpraHu3Mbl paBHOMEPHO pacIIpeAeIeHbI 110
U3y4yaeMOM IUIOIIAAH.

5. W3MeHeHUs YUCIIEHHOCTH ITOMY/IAIMH, CBI-
3aHHBIE C MUTPALIMSIMU OTIOENBHEBIX 0CO0ei,
POXIAEMOCTBIO M CMEPTHOCTHIO, IpeHeOpe-
KHMO MaJIbI.

6. MeueHue He U3MEHSET MTOABMXXHOCTH Opra-
HU3MOB U HE BJIMSAET HAa X BBIXHUBAEMOCTh
(HanpuMep, Ha UX YI3BUMOCTD JJIST XUIIHU-
KOB).

11.4. [pu oueHke dncneHHocTH ¢opean B 03epe
6biNO OT/IOBNIEHO, MOMEYEHO U BHIMYLLEHO
Ha3ap 625 pbib. Yepe3 Hegeno novimamm
873 dopenun, n3 KOTOpbIX MEYEHLIMU
okasamcs 129. Kakosa npubamsutensHas
YUCNIEHHOCTb 3TOM MONY/ALMN?

B ciydae pacTeHHI WIM MEJTKUX XXUBOTHBIX, Ta-
KHX, HalpuMep, Kak MOpPCKHUE XeIymu, MpsAMoit
MOJICYET OKAa3bIBAETCSA CIUILIKOM TPYIOEMKHM U B
3aBHCHMOCTH OT X€eJIaeMOii CTEIIEHU TOYHOCTH MO-

XeT OBITh 3aME€HEH MPHUOIU3UTEILHBIM OIpeaeie-
HUEeM IIPOEKTHMBHOIO ITOKPBHITHSI WM OOWJIMSA B
KBajpaTe. B Hayaje McciaeIOBaHMSI, YTOOBI «Ha-
OUTBH IV1a3», peKOMEHIYETCSI UCITOJIb30BaTh IPalyM -
poBaHHYyI0 paMmy (cMm. puc. 11.12). [dna oueHKH
MMPOEKTHUBHOTO IMOKPHITUS U OOMJIUS TPUMEHSIOTCS
pa3IUYHBIE IKAJIBI, KOTOPBIE YacTO OBIBAIOT BECH-
Ma CyObeKTUBHBI.

CyObexTuBHbIE METOAbI

OTH METOABI OCHOBAaHbI HE Ha U3MEPEHUSIX U MO -
cueTax, a Ha azoMepe Habmonarensa. Hanpumep,
Kpucn u Cayryopxn (Crisp, Southward) pa3zpaboTta-
JIM CJIeAYIOUIYI0 LKAy OLEHKH OOWIMS YJIUTOK-
Osroe4eK Ha KAMEHUCTOM JTUTOpAITH:

XKuBoTHBIE OOUIIBHBI >50%
OOBIYHBI 10-50%
4acThl 1-10%
HEYacThl <1%
peaKu 3a 30 MMH 00CcJIeIOBaHUS

00HAapyXeHO HECKOJIbKO
ocoOeit

ILudpsl TYT COOTBETCTBYIOT IIPUMEPHOMY JHa-
I1a30HY MIPOLIEHTHOTO ITOKPBITUA YYETHOTO KBaJpa-
Ta, HO OHO HE U3MEPSIETCS, a TOJbKO MPUKUABIBA-
ercsd Ha ria3. O4eBUIHO, YTO JaXe MPH XOpolleM
rJla3oMepe IoJIyyaeMble pe3yIbTaThbl CpPaBHMBAaTh
TPYIHO: «OOMJIBHBIN» BUA MOXET ITOKPHIBATh U 51 1
6oiee 90% rwromaay u T. 1. KpoMe Toro, Menkue
¢opMBI Jaxe IpU BHICOKOM YMCIIEHHOCTH HE JaIyT
OOJIBIIIOrO MPOEKTUBHOTO MOKPBITUS U OKAXYTCS
MeHee «OOMIbHBEIMM», YeM KPYITHBIE, HO IIpeICTaB-
JICHHBIE B ropa3o MeHbIleM yucie. CiaeaoBaTelib-
HO, TEOPETUYECKU HYXHO I KaXJoro BUIA
KCII0JIb30BaTh CBOMO IIKany. OQHAKO TaKas ISITH-
OajuTbHAsI cucTeMa ObIBaeT yaoOHa IJisl IpeacTaB-
JIEHWSI TaHHBIX B BUJE, HApUMED, «JIOCKYTHBIX»
nuarpamm (pasa. [12.3.3).

11.2.4. Buotnueckue UHAEKCbI

B HEeKOTOpPBIX CUTYaLIUSIX O KAYeCTBE Cpeabl 0OUTA-
HHUS ITO3BOJISIOT JOBOJIBHO TOYHO CYIUTh HACEJISTIO-
IIMe ee OpraHu3Mel. Hampumep, IUINalHUKU
clyXaT HaJeXHBIMM HWHIMKATOPaMHU YUCTOTHI
(3arpsi3HeHHUs1) BO3yxa, a 0ECITO3BOHOYHEIE — PEK.
KayecTBo Boabl B BOOJOEME MOXHO OLIEHUBATh TaK-
K€ 10 BCTPEYAIOIMMCS B HEM JUATOMOBBIM BOHO-
POCJISIM ¥ paCTEHHUSIM.
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Ta6nuua 11.4. MatnbannsbHasn Wwkana OLEHKM 3arpa3HEHNst BOAbI MO NPUCYTCTBUIO—OTCYTCTBUIO MHANKATOP-

HbIX BUOOB

Yposenv Konyenmpayus Hnouxamopnvie

3aepsA3HeHuUs Kucaopoda Opeanuzmbl

A. Yucras Boga WU OYEHb Bricokast HuMdbI BECHSIHOK M MOAEHOK

cnaboe 3arpsi3HeHUE
Bb. Cnaboe 3arpsisHeHue
B. CunbHoe 3arpsisHeHUE
I'. Ouenb cuiibHOE 3arpsi3HEHUE Huszkas

J. DkcrpeManibHOe 3arpsi3HeHUe Kucnopona Her

JInunHKY pyyeitHUKOB, GOKOILIABbI
BonsiHble OCJIIMKH, «MOTbUIb» (IAYMHKH 3BOHLIOB)
TpyOOUHUKHU, «<KPBICKU» (TMYMHKU WIBHULI)

ZKMBOTHBIX HE3aMETHO

OTa cXeMa UCMOJIb30BaHa B HAbopax [Uist OLIEHKH 3arpsisHeHus Bonbl ¢hupm Philip Harris u Griffin. B Ha6op Philip Harris BkiiloueHbl
uBeTHbIe (hoTorpachuu KIOUEBbIX MHAMKATOPHbIX BUIOB. KO BTOpoMy Habopy MpUIaraloTcsi OTIMYHbIE YePHO-0eible PUCYHKH MHO-
KeCTBa MHIMKATOPHBIX OPraHM3MOB, a TAKXK€ HHCTPYKIIMHU MO pacueTy GMOTHYECKOTO HHIeKca TpeHTa U OTIpeae e HUIO IPYTHX MPO-

CTBIX NOKa3aTenei 3arpsA3HCHUA.

OueHka KayecTBa BoAbl Mo (hayHe 6Gecrio3Bo-
HOYHBIX IIPUMEHSIETCST ceffuac oueHb IUpoko. OHa
OCHOBaHa Ha HPUCYTCTBUM—OTCYTCTBUU Ha [HE
ONpeeSICHHBIX «KJII0OYEBBIX» TAKCOHOB. J1Jis 3TOTrO
MPENJIOKEHBl pPa3HbIe CXEMBbI, B OOIIIEM aHAJIOTUY-
HbI€ TIpOCTeNIIel NITUOATBHOMN cUCTeME, TTPONII-
JIIOCTpUpPOBaHHOM B Tabi. 11.4. OHu malot uudpo-
Bble MHIAEKCHI, KOTOpble B BpUTaHUM DETyJsSIpHO
MPEJOCTABISIET PYKOBOIACTBY BOTHOTO XO3SICTBA
PabGouast rpymma mo 6uomoHuropuHry (PI'BM).
Huxe paccMoTpeH xoj ornpeesieHUs GMOTHYECKO-
ro unaekca Tpenta (bUT) — nepBoro opuumaisb-
HOTO O0Ka3aTesst TAKOTO poja, MOCTYXUBIIETO OC-
HOBOM U151 pa3pabOoTK¥ OCTaJIbHBIX METOOB.

Meroz onpenenexns GUOTMYECKOro MHAEKca
TpeHta (BUT)

NPUHUMNBLL. MeTon oCHOBaH Ha «IBYMEPHOI» Kilac-
cuduKauy, yYUTHIBAIONIed Kak oOliee 4uciio
OTpe/ieJICHHBIX TAKCOHOB O€CITIO3BOHOYHEIX, TaK U
MPUCYTCTBUE—OTCYTCTBUE IIECTH KJIIOYEBBIX WH-
JIMKaTOPHBIX OpraHu3MoB. [1penesibl uaeHTHDWKA-
LMY BBIOpPAHBI TaK, YTO MOTYT OBITH JTOCTUTHYTHI
0e3 mpuMeHeHMst TPYJoeMKUX MeToauk. Harmpu-
Mep MOJUTIOCKOB M PaKOOOpa3HBIX ONMPEAesioT 10
BHIIOBOT'O YPOBHSI, a TUYMHOK IIOJAEHOK — TOJIBKO
10 pogoBoro (cM. Tabmn. 11.5). BaxxHbIM HcKITIOUE-
HUEM CJIYXWT JIMIIb MoJeHKa Baetis rhodani, KoTo-
PYIO OTIpeessiioT 0c000, MTOCKOJIBLKY OHa GoJiee yc-
TOMYMBA K 3arpsi3HEHUIO BOIBI, YeM OCTaJIbHbIE

BUJIBI TOJICHOK, M COOTBETCTBYET IO JAHHOMY MpPH-
3HAKY JUYMHKAM PyYECHHUKOB.

Cxema omnpenenenuss bBUT mnpenacraBneHa B
tabn. 11.5. CoyeraHue o6IIero Yuciaa oOHapyXeH-
HBIX TPYIIN U «BBICIIET0» (HauboJiee YyBCTBUTEb-
HOTO K 3arpsi3HEHU10) UHIUKATOPHOTO OpraH1u3Ma
gaet 6amwr: ot 0 (cunbHOe 3arpsisHeHue) mo 10
(oueHb uKcTas Boaa ¢ 6oraroii payHoii 6ecrio3Bo-
HOYHBIX, BKJTIOYAIOIIEeil HECKOJBKO BHIOB BECHS -
HOK). B mpuBe1eHHOM TaM e IpuMepe BHICUTUMU
WHANKATOPHBIMU OpTaHU3MaMH SIBJISTIOTCST JIMUMH-
KU py4eiiHUKOB (bonee ogHoro Buaa). Bcero ooHa-
pyXeHHI npeactaButenu 7 rpymi. «IlepeceueHue»
aTux napamerpos gaeT BUT, cooTBeTcTBYIONINIA 6.
Eciu Gbl py4eitHMKOB ObLIO He 60Jiee OHOTO BH A,
to BUT noHuswuics 661 10 5.

Mamepuanbr u o6opydosanue

BonoHenpoHuuaeMas 06yBb (PE3MHOBBIE CaTloru)
BonoHenpoHuiiaeMble MepYaTKU

benblit ioTok st 06pa3LioB

XKecrkas werka

Jlymer (x10)

Cayok m1sl «koleHust» (cM. Tab. 11.3)
Onpexnenurtesb BOTHBIX 0€CITO3BOHOYHBIX

METOOWKA. B3MyuuBast JOHHBIE OCaJKU WM BOIAS
CauKOM HMXE IO TEUYCHUIO, HAJIOBUTE GECro3BO-
HOYHBIX. BBICHITIBTE YIOB B JIOTOK — ISl OTIpeae-
JIeHUsl. 3anuuIuTe Bce OOHApyXXeHHbIE TPYMNIbl U
WHAIWKATOpPHbIE OpPraHU3Mbl. 3aBepIIVB HIECHTU-
pUKalMIO, BBIITYCTUTE OECITIO3BOHOYHBIX OOpaTHO
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Ta6nuua 11.5. buotnueckuii uHagekc Tpenta (BUT)

Ceoonas mabauya

MakcuManbHOe 3HaYeHHe paBHO 10. Hyﬂb COOTBETCTBYET MPAKTUYECKHU OE3KU3HEHHDBIM, CUIBHO 3arpsi3BHEHHbIM BOAaM.

Hnouxamoprsie 6udst

Obwee uucao npedcmaeneHHbiX epynn

0-1 2-5 6—10 11-15 16"
Buomuueckuii unoexc Tpenma
Yucto Humdps BecHsIHOK Bbosee onHoro Buaa — 7 8 9 10
Tonbko onuH BUI - 6 7 8 9
° HuMdbl noneHok Bonee onHoro Buma” - 6 7 8 9
S ToJIbKO OIWH BUA" - S 6 7 8
2] *i
=g JIMYMHKY pyyEeiHUKOB Bosiee onqHoro Buma™ - 5 6 7 8
gz Tonbko onuH BUA"™ 4 4 5 6 7
Q
jos]
UO: ®  Gammarus Bce nepeuncieHHbie
= e BbIILIE XKBOTHbIE
% i OTCYTCTBYIOT 3 4 5 6 7
T 5 Asellus Bce nepeurcieHHbIe
[}
z % BBILLIE XXMBOTHbIE
=9 OTCYTCTBYIOT 2 3 4 5 6
v
% § TpyOouHUKHU U(UJIK) Bce nepeunciieHHbIe BblllIe
s = «MOTBLIb» >KMBOTHBIE OTCYTCTBYIOT 1 2 3 4 -
S
= e Bce nepeuncieHHbIe MoryT BcTpeyaTthbesi HEKOTOpbIe
yT
BbILLIE KUBOTHbIE OpraHu3Mbl, He TpebylolLne
OTCYTCTBYIOT PacTBOPEHHOTO KUCJIOPOAA,
Hanpumep Eristalis tenax 0 1 2 — —
CunpHoe
3arpsi3HeHu1e

*

He cuuras Baetis rhodani.
IMonenka Baetis rhodani ycTIOBHO BKJTIOYAETCS B 3Ty TPYIITy.

*x

Ipynnet, ucnoavsoeartovie ons pacuema BUT

[Mox TEpPMUHOM «I'pyIia» yCIOBHO MOHUMAETCs 060 W3 OPraHu3MOB, NEPEYMCIEHHBIX HIXE

JI1060# M3BECTHBIN BUI MJIOCKUX YepBE
(Platyhelminthes)

Kosbuateie uepBu (Annelida) kpome pona Nais
KonbyaTblie yepBu pona Nais

JI1060i1 u3BecTHbIM BUa nusiBok (Hirudinae)
JIro6oi# u3BecTHBIN BuI MosutiockoB (Mollusca)
JIro6oit n3BecTHbIM BuI pakoobpa3Hbix (Crustacea)
Jlro60it n3BecTHBIN BUI BecHsIHOK (Plecoptera)

JIro6oii u3BecTHHIM poa noaeHoK ( Ephemeroptera) kpo-
Me Baetis rhodani

[Monewnka Baetis rhodani
JIto60e cemeiicTBo pyueitHUKOB (Trichoptera)
Jlo6oit Bua BUCIOKpBLIOK (Neuroptera)

JInunnku 3BoHUOB (Chironomidae), kpome Chironomus
thummi

JInunuku Chironomus thummi («<MOTbUIb»)

JInunHku Mowku (Simulidae)

JInunHKM J1I060T0 H3BECTHOTO BUIA APYTUX ABYKPBLIbIX
JI1o6oii u3BecTHBIM BUI XykoB (Coleoptera)

JIto6oit n3BecTHbIN BUI BoassHbix Kiewei (Hydracarina)
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Ta6nuua 11.5. NpoponxeHue

Xo0 pabomut (cm. makxce mekcm,)

1. CopTupyloT OTJIOBJIEHHBIX XXMBOTHBIX T10 TPYIIaM (CM. CTIMCOK Bbille); TIOACYMTHIBAIOT OOLIIee YMCIIO TP
2. OTMeyaloT NPUCYTCTBYIOIINE MHIMKATOPHBIE BUIbI, HAYMHAS C BEPXHEN CTPOYKM CBOTHOM TAOIMILIBI

Yro6w1 onpenenuts BUT, 6epyT «BbicilIMe» [UIsl AAaHHOM MPOOBI MHAMKATOPHbIE BUIbI (HATIPUMED, TMYMHKYA PyYeHHHU-
KOB) U ob1uee yuco rpynn. Haxondr, rae 3T nokasartesu «nepeceKaroTcs» B Tabiuie

NPUMEP: «BoIc1Ias» MHOUMKATOPHAs TPyIa Py4eitHUKH
Yucno ee BUIOB Bonee onHoro
O0111ee YyucIo rpymi 7
BUT 6

(Hcmounuk: Tecm-nabop 01 oyenku 3azpasnenusn pupmol Griffin, uncmpykyus oas noav3oeameneil.)

B BomoeM. Mcnonw3ysa tabn. 11.5, ompenenute
BHUT.

YToObl CPaBHUBATH pa3Hbie PEKU WU YYACTKU
OIIHOM M TOM XK€ peKH, BaXXHO CTaHIAapTU3UPOBATh
BpeMsi B3MyUMBaHUs JOHHOTO ocajika. PekomeHay-
eTcsl IeaTh 3TO B TedeHue 3 MUH. ClieayeT Takxke
TOCMOTPETD MO KAMHSIMU Y KECTKOM 111€TKOM BbI-
rHaTbh 3a0UBLIMXCS B IIEIU XUBOTHBIX. CTaHaapT-
HOE BpeMsI TaKUX ITOUCKOB — 1 MUH.

BUT KpUTUKYIOT 3a TO, YTO OH HE YYUTHIBAET
obuIns OpraHu3MoB. DTO MOXET NMPUBECTHU K TO-
TPEUIHOCTAM B KJaccu@ukaluu oOcaenyeMbix
yyactkoB. Hampumep, mocie CUJIBHOTO JIMBHS OfI-
HY JIMYMHKY BECHSIHKM MOXET CMBITb BHHU3 IIO
TEYEHUI0O — M3 YHUCTOTO MECTa B 3arpsi3HEHHOE.
OHa Bpsi JIM TaM BBIXXKHMBET, HO, €CJIM COOUpaTh Ma-
TepHraj BCKOPE I0CJIe 9TOTO TUBHSI, OOHAPYXUTCS B
BBIOOPDKE M MCKa3UT Pe3yJbTaT CBOUM CIIy4aHBbIM
TIPUCYTCTBUEM.

Kputukytor BUT Takxe 3a TaKCOHOMUYECKYIO
HETOCJIEA0BaTENbHOCTD. [IpyTUMM CIOBaMH, 3a TO,
YTO OJIHY OPTaHU3MBI OIIPENEIISAIOTCS 10 BUIOBOTO
ypoBHs (Haripumep B. rhodani), a npyrve — TOJbKO
[0 pPOJA WIX N0 CEMEMCTBA.

751 mpeooseHns: 3TUX HEAOCTaTKOB IIPEMAIO-
XKEHBbI aJIbTEpHAaTUBHBIE Moaxoabl. Paboyas rpym-
na no o6umomMonutopuHry (PI'BM) coGupaercs
BBECTU 110 Bceil bpuTaHuu cTporyio yHUBepcasb-
HYIO CXeMY, KOTOpasi yXXe IIIMPOKO IPUMEHSIETCS.
AHAJOTUYHBIE CXEMBl MCIIONB3YIOTCS B OPYTHUX
crpaHax. OueHka 6amioB o cxema PITBM, non-
po6HOe 0bOCyXIeHUE KOTOPOUl BHIXOAMT 32 PAMKH
Hallleid KHUTU, TpeOyeT ropa3no Gosblieit Takco-

HOMHUYECKON TOATOTOBKM, YeM OoJjiee IMPOCTOe
omnpeneneHue bUT.

11.3. Jkonoruueckue
uccnepoBaHus

DKOJIOTUYECKME HCCNENOBAHUSI MOXHO pa3iesnTh
Ha U3y4yeHHe MO0 MHOXECTBAa OPTaHU3MOB, Hacesl-
JOLIMX JaHHYIO TEPPUTOPUIO (IKOJIOrHS COOOIIECTB,
WIM CHHIKOJNOrUs), MO0 KOHKPETHOTO BUIa (ayT-
3KoJiornsi). B o6oux ciryyasx HeOGXOIMMO TpexXie
BCEr0 O3HAKOMUTHCS C YK€ HAKOTUIEHHBIMH T10 BbI-
OpaHHOIl TeMe JaHHBIMU M OOCYOWUTb UX, a 3aTeM
YETKO ONPEAEIUTD L€, IPUPOIY U pAMKU PaObOTHI.
Jro6oe nccenoBaHue HaIpaBJIeHO Ha pa3peleHue
HESICHBIX BOIIPOCOB M (WIH) TIPOBEPKY TMIIOTES.

Pabora nomxHa craBuTh nepesn coboit Kak 00-
1IIM€e, TaK ¥ YacTHbIE (cnieuudpuveckue) ueau. Ha-
TpUMeEp:

1) ynoBieTBOpeHHE HAy4YHOTO JIIOOOIBITCTBA;

2) pa3BUTHE CIIOCOOHOCTH ILIAHUPOBATh MCCJie-
JOBaHMsI, DOPMYIPOBATh TMIIOTE3bI U pa3pa-
6aThIBaTh IKCIIEPUMEHTATIbHbIE METOIVKH;

3) pa3BuTHE CIIOCOOHOCTH OIIPEIEsIITh HEpe-
LIIEHHBIE BOIIPOCHI M METOIBI cOOpa KauecT-
BEHHBIX ¥ KOJIMYECTBEHHBIX JaHHBIX IS UX
pelleHus;

4) pa3BUTHE HaBBIKOB MCIIOJb30BaHUS TEXHU-
YeCKUX CpEeICTB, BKJIIOYasl ammaparypy u
TAOIUIBI IJIT UIEHTU(DUKALIUYA OPTaHU3MOB;



KonuuecTseHHas akonorua 29

5) MOMCK ONMTHUMANBHOrO crmocoba perucrpa-
IIUM JAHHBIX;

6) pa3BUTHE CIIOCOGHOCTH TIPHUMEHSITh HAKOII-
JIEHHBIE 3HAHUS IJIST MHTEPIIPETAIIMM HOBBIX
JaHHBIX;

7) pa3BUTHE KPUTHMYECKOTO B3TJIsAAa Ha CO-
OpaHHBIC paHee NaHHBIE, MTPOBEPKA HUX A0-
CTOBEPHOCTH M JIOTHYHOCTH CAEJIaHHBIX Ha
HX OCHOBE BBIBOIIOB;

8) pa3BuTHe cIOCOOHOCTY OGMEHUBATHLCS OMO-
JIornyeckoit mHdopMalMeil ¢ MoMOIIbIO
Tabu1I, rpadrKoOB, 3aNTUCEH N T. I1.;

9) pa3BUTHE B 0OLIECTBe GEpeXHOIO OTHOIIE-
HUS K TIPUPOJE U MMOHUMAHKS BAXHOCTH €e
OXpaHbl;

10) yraybsaeHue 3HAHUM 00 OTHOIIEHUSIX Opra-
HHU3MOB MeXIy coO0Oi U Cpelaol nux obura-
HUSI, a TaKKe IMHAMHYECKMX BOIIPOCOB
5KOJIOTMU JAHHOTI'O cOoOINecTBa. DTOT Iie-
peYeHb MOXHO IPOJOJDKMTb, BKJIIOYHUB B
HETo ellle MHOXECTBO cIelU(pUIeCKUX 3a-
Jaad (pasg. 11.5).

11.3.1. Otyer 06 UccneaoBaHumn

HeszaBrcrmo OT TOTO, HACKOJIBKO YIAYHO UCCIIE0-
BaHUE U LICHHBLI COOpaHHEIE JaHHbIE, Pe3YJIBTAThI
HE TIPUHECYT 0CO00M TOIb3bI APYTUM MCCIIEN0Ba-
TEJIAM, €CJIM He OyIayT MpeAcTaBlieHbl B BUIE OTYE-
T4, KOTOPHIH JOJKEH BBIMJISIETh CAEMYIOLIMM 00-
pasoM.

1. BBenmenne: BKJIIOUaeT 00OCHOBAaHME BbIOOpA
TEeMBI, TIPO0JIEMBbI, TUTIOTE3BI W LN (UTO U
3a4eM BbI XOTEJIU CIEJIaTh).

2. Meroa: omMCaHME TOTO, YTO BBl OENAIM,
KOTna, TIme M KakuM CITOCOOOM, BKJIIOYAs
TIPAKTUYECKU BaXXHBIE CBEICHUS O TEXHUYE-
CKHX CpeACTBaX U Xoie paboTHI B ITOJIEBBIX 1
J1abOpaTOPHBIX YCIOBUSIX.

3. PesyabTarhl U HaOJI0JEHHA: KOHKpETHbIE
UdPpH ¥ JaHHbIEe, BKJIIOYAs TabIUILIbI, Tpa-
UK, cXeMbl U IIpoyre (hOPMBI CXATOTO U
TOYHOTI'O TIPEICTABICHUS HAKOTIEHHOI'O Ha-
YYHOTO MaTepHaia.

4. O6cyxnenue pe3yJbTATOB: AHAIU3 TTOJIyYEH-
HBIX JaHHBIX (TI0 BO3MOXHOCTU KOJIUYECT-
BEHHBIN) Ha (DOHE TOTO, YTO yKe ObLIO U3BE-
CTHO paHee, U TOMbITKA CAeNaTb U3 3TOTO
OTpeCIIEHHBIE BEIBOIbI.

5. Obcyxknenne nMpaBOMEPHOCTH BLIBOAOB: KpH-
TUYECKasd OLEHKA HCMOJIb30BAaHHBIX METO-
IOB U MCTOYHUKOB BO3MOXHBIX OIIMOOK, a
TaKkXe MPENIOXKEHHUs], Kacaloliuecs Jajb-
HEWIIMX UCCIIEAOBAHUM NaHHOM MPOOIEMBI.

6. CnHCOK MCIO/Ib30BAHHBIX MyOIMKANHIA.

11.4. Cunakonoruyeckoe
uccnenosaHue

CHHBIKOOTHYECKOe UCCIEAOBAaHME MOIpa3yMeBa-
€T U3yueHUE aOMOTUYECKUX U OMOTHMYECKHX KOM-
TIOHEHTOB, CBS3aHHBIX C TIPUPOOHBIM COOOIIECT-
BOM (OMOTUYECKUM KOMIIOHEHTOM 3KOCHCTEMBI),
TIPUCYTCTBYIOLIUM B OTIPENe]IeHHOM reorpadude-
CKOM MECTHOCTH (HUIM 3KOCHUCTEME), HAIlpUMEpP B
nyOpaBe WJIM HAa KAMEHHMCTOM JIMTOPAJIU, TIe MOT'YT
00MTaTh HECKOJILKO BHIOB PACTEHUI M XKMBOTHBIX
U, BOBMOXHO, CYHIIECTBYIOT pa3IM4HbIe MECTOOOH-
TaHMUsA (9KOTOIBI). JIJIsi TAKOro MCCIeAOBaHUS He-
00XxoouMBI cienylomue 60a3oBhle JaHHBIE: 1) Kap-
TOCXEeMa M, €CJIM BO3MOXHO, BEPTUKAJbHBIE IIPO-
(Wi MECTHOCTH W 9KOTOIIOB; 2) ompeleieHue
OOHMTAIOMIMX TaM BMIOB M OIIEHKAa YHCJIEHHOCTH
KaXI0TO M3 HHUX; 3) KOJIUYECTBEHHAsT OlleHKa (I10
BO3MOXHOCTH, U3MEPEHNE) ITAPAMETPOB, XapaKTe-
PU3YIOIIMX a0MOTHYECKHUE YCJIOBHS MeCTooOHMTa-
HUM.

O611as 11e/Ib TAKOTO UCCIEAOBAHUSA — OIMCATh
KAa4YeCTBEHHO U KOJUYECTBEHHO B3aWMOOTHOIIIE-
HUS MEXKIY HNOOY/SILMSIMU pacTeHHU U XUBOTHBIX
B TAaHHOM MECTHOCTH, a TaKKE€, €CJIM YOACTCS, UX
B3aMMOOTHOILIEHUS ¢ MOYBEHHBIMHU, Tomorpadu-
YECKUMHU M KIIMMaTnieckuMu (akropamu. Cobpan
TaKyl0 WHGpOPMAIMIO, MOXHO MOCTapaThCs I10-
HSITb, YTO U B KaKOH Mepe ompenesser INpUCYTCT-
BHME, KOJHMYECTBO M paclpeneIeHue KOHKPETHRBIX
OPraHuU3MOB, T. €. NPEICTAaBUTh ITULIEBYIO CETh U
10 Mepe BO3MOXHOCTH 9KOJIOTMYECKUe MUPAMUIbI
(4ncen, OMOMacC ¥ SHEPTHUH).

11.4.1. KaprorpaduposaHme MECTHOCTH
[TnaHumeTpuyeckas cbemka

TIpennaraeMelil HIKE ITPOCTOM METOI TIPUMEHNM B
TIEPBYIO OYepelb I HEeOOJbIIOro ydacTka, Ha-
NpuMep MOJIIHBI WK Mpyda, HO €ro MOXHO HC-
MOJIb30BaTh M HA OOLIMPHOM TEPPUTOPHM BILIOTH
10 BCEM KaMEHUCTOMH JIUTOpanu OyXThbl WIM Jaxe
3ajJMBa.
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Puc. 11.17. Odur u3 memoooe kapmoepagpuposarus
8AXCHbIX Oemadneii meppumopuu, Hanpumep KOHMYpoOs
ManenbKoeo npyoa HenpagunbHoi opmoi.

1. BpiOpaB NpuOIM3UTENBHO YYacTOK Uil UC-
CJIeAOBaHUsI, MPOTSIHUTE BAOJb ONHOM M3
€r0 CTOPOH PYJIETKY. DTO nacT 6a30BYIO JiK-
Huto AY (puc. 11.17).

2. Ot 3TO¥ JTMHUAU U3MEPBTE NMEePIEeHIUKYIISAP-
HBbI€ PaCCTOSIHUS 10 BHIOPaHHBIX HA MECTHO-
CTH €CTECTBEHHBIX ODUEHTHUPOB WU BellleK,
KOTOpbIe OYIYT ONpenesnsiTh TPAHUILy U3yya-
€MOM} 30HBI. 3aNULLIUTE MOJyYeHHbIe LIU(PBI
(g Touek 1—16).

3. IlepeHecute B moaxopsineM Maciiurabe Bce
5T JUHUU (AY U NEepHeHIUuKYIsIphl 10 TO-
yek 1—16) HAa MAJJTUMETPOBKY.

4. Vicnonb3yst Touku 1—16 Ha MWUTUMETPOB-
K€, OT PyKM HayepTUTe IpaHUIy 30HBI UC-
CJIeJOBaHUIA.

5. Ecau y4acTOK CpaBHUTEJIbHO HEBEJIMK, pa3-
nenute JUHUIO AY Ha paBHBIE OTPE3KH U
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Puc. 11.18. Kapma obcaedyemoti meppumopuu, paszou-
moii Ha KoopournamHble cekmopwl (Al — E5u m. n.) ¢ no-
mowbio epegoynoil cemku. Cemka obecneuugaem bonee
mouHoe 0003HaueHUe uccredyembix y4acmkos npu 0anb-
Hellwell pabome.

MPOTSIHUTE TI0 UX TPaHULIAM BEPEBKU, Mep-
MEeHAMKYJIsIpHble 0a30B0# TMHUU. [ToBTOpH-
T€ 3Ty NPOLEAYPY Ha KpailHEeH JieBOM TpaHC-
ekte AF, ucrnonb3oBaB ee Kak BTOPYIO
6a30By10 TMHUIO. BBI MoJIyunTe CETKY, MOKa-
3aHHyl0 Ha puc. 11.18. IlepeHecure ee Ha
KapTocXeMy MU TOMETbTE 00pa30BaBIIMECS
CEKTOpbl OYKBEHHO-1IM(PPOBBIMU HHIEKCA-
mu (Al, B2, C3ur. n.)

6. OTMeTbTe Ha KapTOCXEMeE ITOJIOXKEHHUE yya-
CTKOB, SIBHO Pa3jJIMyaloniuxcs 1o CTpyKType
Y XapaKTepy pacTUTEIbHOCTH.

7. Wcnonb3ys KBagpaTHyio pamy, npuoop Jle-
BU WIN BEPEBOYHYIO CETb — B 3aBUCHMOCTHU
OT XapakTepa y4yacTKa — CHUCTeMaTU4yeCKU’
obcnenyiite yuacTok, cKaxeM, cjieBa Hampa-
BO, OTMeYasi IPUCYTCTBYIOIIME BUIIBI U YUC-
JIEHHOCTb WUJIA O0WJIME UX OCOOEH.

8. Ecau TeppuTtopust oueHb BeMKa, a TpedyeT-
Csl ee KaueCTBEHHO-KOJMYECTBEHHOE OIU-
CaHue, TO MOXHO MCIT0JIb30BaTh INepeceka-
IOIIIME €€ Yepe3 paBHbIE MHTEPBAJIBI JIEHTOY -
HbI€ TPAHCEKThl, MPOXOISIIME MepreHIu-
KyJSIpHO HabioJaeMoi 30HaJIbHOCTU, B
COYETAaHUM CO CAy4YallHBIMU KBaJpaTaMH,
KOTOpbI€ OyAyT COOTBETCTBOBATh TaK Ha3bl-
BAEMbIM CTAHIMAM (C TOYHBIMU KOOpPIMHA-
TamM). Eciu oueBMIHOM 30HAJIBHOCTH He
MPOCJIEXUBAETCSI, TMPUOETCI OOOWUTHUCH
TOJIbKO METOIOM CJy4aWHBIX KBaApaTOB
(crannuit). HenmocpencTBeHHOE KOJMYECT-
BEHHOE OllpejesieHue abuoTUYeCKUX mnapa-
METPOB Cpefibl (B I0OJIe WIKM B JJaOOpaTopum
Ha oTOOpaHHBIX MMP06ax) HaJo MPOU3BOAUTD
KaK MOXHO yalle.

Cbemka BepTHKa/IbHOro nponns

B HekoTOpBIX MecTax pacHpeeieHue OpraHu3-
MOB 3aBHUCHUT OT BBICOTHOTO (FMIICOMETPHUYECKO-
ro) paktopa. ITOT (pakTOp BaxkeH, HaIIpUMep, Ha
JIUTOPAJIU, MIOCKOJIBKY OIpenesieT BpeMs Mpedb -
BaHHUS pa3HbIX YYACTKOB I1OJI BOJOU U Ha BO3ayXe
B XOl¢ MPUJIUBHO-OTJIMBHOrO LMKjaa. B Takux
clyyassXx HeoOXOOUMO CHSITb BEPTUKAJIbHBIM MpPO-
(bunb, TeMOHCTPUPYIOIIUNA BBICOTHOE pacrpene-
JIeHWE pa3HbBIX YYacTKOB o0OCIemyeMoil 30HBI
TPAHCEKTAa, MPOBEIEHHOIO OT HU3LIEH €€ OTMETKHU
K BbICIIel. BricoTa KaXmoit TOYKH (CTAHIIUM) OIT-
peneisieTcs: ¢ momolibio Teoqonuta. Eciau paccro-
SIHAS1 HEBEJIMKU, TO MOXHO MCII0JIb30BaTh IJIS Ta-
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Puc. 11.19. IIpocmetiwuii camodenvHbiii npubop o paz-
MemKU OMHOCUMENbHbIX YPOBHEU, UCHOAb3YeMblil éme-
cme ¢ epadyuposarHtoll peikoi. Cmoiiky npubopa ycma-
Haeausalom @epmukatvbHo no omeecy. Toeda eusuphas
mpybka 6y0em opueHmupo8ana mo¥Ho Ho 20pU3OHMANU.
Hab6arodamenvy cmompum uepes nee nHa epadyuposanHyro
peliKy, Komopyio Oepxcum e20 HanapHuK, U ommeyaem, ¢
Kakoii ommemkoU cosnadaem KpecmosuHa 8u3upa.

KOl ChbeMKHM CaMoIeJIbHbIN TpUOOp Ha OMope TOY-
HO U3MEPEHHOW JUIMHBI U TPALyMPOBAHHYIO PEUKY
(puc. 11.19). PaccmoTpuM xon paboThl Ha MpUMe -
pe JIUTOpaJIH.

1. 3akpemnuTe BU3UPHYIO TPYOKY Ha yaoOHOM
JUTS1 HAOMIOAEHUI TOYHO U3MEPEHHOM BBICO-
Te omnopsl (4;), HarIpUMep Ha BbicoTe 1,5 M.

2. Tlponoxure JMHEWHBIH TPAHCEKT MEXIY
YPOBHSIMU MaJioil (B OTJIMB) M NOJHOU (B
MPUJINUB) BOJBI.

Buaupras
cTomnka

YpoBeHb OTAnBa
CraHums T3
B l\
CraHuusa
C

Puc.11.20. Ceemia npoguas Ha kamenucmom bepeey: u3-
MepeHUe 8blCOm U 20PU3OHMAAbHBIX PACCMOSHUU NO Npsi-
MOUl MexcOy CIMaHUUAMU, PACRONONCEHHBIMU HAO YPOGHEM
omauea.

3. Ha aToM TpaHCcekTe ycTaHOBUTE IpUGOD,
HarpuMep Ha OTMETKe IMOJTHOM BOIbI, a peli-
Ky — Ha U3MEPEHHOM PAcCTOSTHMH OT HETO
(x) moHuxe. DTo OymyT craHuMU A u B.
IIpoBonsi ChEMKY, UIUTE C OTHON CTOPOHBI
TpaHCEKTa, YTOObI He TOITAaTh HaXOASIINECS
BIIOJIb HETO OPraHU3MBbl, Y4eT KOTOPBIX Oy-
JIET TIPOBOJAUTHLCS B JaJIbHEUIIIEM.

4. YcTaHOBMB BM3MP TOYHO [0 TFOPU3OHTAIU
(o oTBecy), onpeneauTe TOYKY, B KOTOPYIO
OH «LIETUTCS» Ha pelike (IyCTh €€ YKaXxeT
MajblieM JepXalluil ee 4esIoBeK, KOraa Bbl
CMOTpUTE B TPYOKY). DTO OyneT BbICOTa /..
3aruinurte ee. [lepemnan BBICOT MEXy CTaH-
uusiMu A u B cocraBur b, — h;.

5. TlepeHecure npudop Ha ctaHuuio B, a peiiky
Jlablile BHU3 — Ha pacCTosiHUeE X;. TaM Oyzner
craHuus C. [loBropute onepauuu (3) u (4),
OIpPEIETUB OYEePETHYIO BbICOTY /3 (puc. 11.20).

6. INpomomxaiiTe CheMKY, IMOJIydast BBICOTHI /g,
hs W T. [I., pACCTOSIHMSL X, X3 U T. 1. (CTAHUUHU
D, EuT. 1.) 10 ypoBHSI Majioit Boabl. 3aru-
IIUTE BCE PACCTOSIHUS W Tepemnaabl BHICOT,
Kak IokasaHo B Tabi. 11.6. Paccyuraiire BbI-
COTBI CTAaHLIMI HAJT YPOBHEM MaJIOil BOJBI.

7. IlepeHecuTe 3TU JaHHBIe B MaciuTabe Ha
oyMmary, BBIYEPTUB BEPTUKAIbHBIM IpO-
Wb ¢ MOJIOXEHUEM Ha HEM BCEX CTAHUMMI
(puc. 11.21).

Ta6nuua 11.6. [opu30OHTanNbLHLIE U BepTUKabHblE
paccTosiHus ans ctaHumin A—K Ha KaMeHUCTon nutopa-
nm (rpagpcTteo HopTtymbepnena, 1968)

Cmanyus Topuzonmanv-  [lepenad Bvicoma
HOe paccmosHue 8blcom Hao
(x,x um.d.),m mexcdy yposHeMm
CIMAHYUAMUM Manoi
(hy—hu 60061, M
m.a.), m
A 0 1,5 9,6
B 20 1,7 8,1
C 40 1,8 6,4
D 60 0,8 4,6
E 80 0,6 3,8
F 100 0,7 32
G 120 0,9 2,5
H 140 0,8 1,6
1 160 0,4 0,8
J 180 0,4 0,4
K 200
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Puc. 11.21. Jlannvie ma6a. 11.6, uzo6paxcentvie 8 sude npoduas kamenucmozo 6epeea c pacnonroxnceruem Ha Hem yuem-
Hoix mouek A—J. Obpamume énumarue, ymo no ocu abcyucc edunuya oarunbl pasia 10 m, a no ocu opounam — I m.
B pe3zyavmame ghopma npogpuas Ha 3mom pUcyHKe UCKYCCmEeHHO UCKANCeHa, 0OHAKO OHA 8ce PAGHO daem 803MONCHOCMb
noKazame pacnoaoxcerue NOA0UX U KPYMbIX YH4ACMKO08 AUMOpPany.

11.4.2. OnpepenexHue BUAOB U
OLeHKa uX oounus

OO6cnenyiiTe MECTHOCTh C TTOMOMIBIO TUHENHBIX U
JIECHTOYHBIX TPAHCEKTOB, KBaJAPATHBIX paM U MpHU-
6opa JleBu, kak onucaHo B pa3a. 11.2.2. Onpene-
JIUTE€ OPraHU3MBbl MO COOTBETCTBYIOLIMM TalJu-
11aM, a MX YUCJIEHHOCTb JUOO MOACYUTANTE He-
MOCPEICTBEHHO, JIM0O OLEHUTE, KaK OIMHCAaHO B
pasn. 11.2.3.

11.4.3. Peructpauus u
npeAcTaB/ieHne JaHHbIX

JaHHbIE clieqyeT 3anmuCchiBaTh Cpa3y Xe MpH Io-
JIyYYEHUU B CELIMATIbHBIN MOJ€BO THEBHUK WA
MOAXOASIIUN ONIOKHOT. [dJi1 CMHIKOJOTMYECKUX
KCCIeJOBaHU MOPCKUX MECTOOOMTaHUI OYEHb
yOIOOHO MCMOJb30BaTh 3apaHee 3aroTOBJICHHBIE
6naHku (taba. 11.7 u 11.8). Ux nydiue Bcero Ho-
CUTh B ManKe C 3aXUMOM (BMECTe€ C KapaHaa-
LIIOM), a é¢ — B IUIACTUKOBOM I1aKeTe Ha CiIydyaid
noxns. Korma Bce maHHble coOpaHbl, UX HAAO
MPENCTaBUTh B HATJISIAHOM rpaduyeckoit ¢popme,
IEMOHCTPUPYIOLIEN B3aMMOCBSI3b MEXIY Opra-
HU3MaMU U abuoTudeckoi cpenoit. Criocobsl Ta-
KOTO TpeACTaBJIeHHUSI 00CYXIAIOTCS B MPUIIOXKE-
Hum (I12.3) u BKIIOYAlOT, HammpuMep, rpadUKu
MPUCYTCTBUA—OTCYTCTBUS, «JIOCKYTHBIE» Auar-
paMMBbI 4 TUCTOTpaMMBI. Kak CTposiTCSl 9KOJIOTH -
yeckue (Tpoduyeckue) MUpaMuObl, OMHCAHO B

pa3a. 10.3.4. [IpuMepsl YeThipeX Ha3BaHHBIX CIO-
COOOB TpencTaBlieHUs] NAHHBIX MPUBENEHB Ha
puc. 11.22—11.24.

Ta6nuua 11.7. MpuMepHblit 6naHk gna sanucei no-
NeBbIX AAHHbIX MO MOPCKOW aKONorum

1. OO6cnenoBaHHBIN MYHKT ¥ €0 KOOPAUHATHI ............

2. Tlpupona npodussi (KAMEHHUCTHIi, ECYAHBIH,
WJTACTBIA, JIOHHBIM) ...vvvvveeieeeeieeiiiiieeeeeeeeeeeeeenenenes

3. CxeMatuyeckue KapThl 00CIeI0BAaHHON MECTHOCTU
C PacIoJIOKeHUEM TPAHCEKTOB

4. OcobeHHOCTH penbeda (IKCITO3ULIMSA, KPYTU3HA
CKITOHA M T. TI.) .veveuveeennueenirreennereenineeaseesiseennenensneas

7. aHHbIE 10 NPWIUBY—OTIUBY:
MPOTHO3UPYEMAS TIOJTHAS BOHA ...ovvvveeerveeeennnvveennne
MIPOTHO3UPYEMAST MAMTAST BOJA  .eveerevveenveeeveeanieennne
HAOJTI0HaeMast TIOJTHAS BOIA ..oeeuvvveeeeeaenreeeninneennnees
HaOionaeMast Majiasi BOIA ............
MPOTrHO3UpyeMas BbICOTa MPUIMBA

8. T[lpuMeyaHUs U KJTI0Y MO YYE€THBIM JAHHBIM
(Kanb! 00MIUsA — % MOKPHITUS, OTIOPHBIE
BBICOTHBIE TOYKH, HATIpUMeEp A U T. I1.)




Ta6nuua 11.8. MNonesble faHHble, 3aNUCbIBAEMbIe NPY UCCNEA0BaHNM CUHIKOIOMMN MOPCKUX MECTOOBUTaHWIA
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Ta6bnuua 11.9. PacnpeneneHue yeTbipex 06bl4HbIX BUAOB 6eperoBblx ynutok (Littorina) Ha kKaMeHUCTon NMTo-
panu nonyocTtposa [ein, rpadpcrteo Nembpykwnp, anpenb 1976. 31 paHHbie NpeacTaBneHbl rpaduyecku B
BUAE «JIOCKYTHOW» AnarpamMmel Ha puc. 11.22

Bvicoma Hao yposrnem L. neritoides L. saxatilis L. littorea L. littoralis

Manoli 800bl, M N obuaue N obunue N obuaue N obuaue
9-10 63 10 - - - — - —
8-9 54 10 - - — - - —
7-8 7 4 3 2 — — - —
67 - - 8 4 1 1 - -
5-6 - - 17 8 3 2 2 2
4-5 — - 4 13 6 9 4
3—4 - - 1 1 6 4 16 8
2-3 - - - — 2 2 5 4
1-2 — - — - 1 1 1 1
0—1 - - — — — - - —

LlIxana o6unus B 3aBUCUMOCTH OT uncieHHocTH (N): 220 = 10; 19—15=8; 14—10=6,9-5=4;4-2=2;1 =1

BbicoTa Haa ypOBHEM OTNUBA, M

10 9 8 7 6 5 4 3 2 1 0
l«— 3oHa —»la- BepxHsis »te— CpeaHsas nutopans —»e- HuxHas ¢ Cy6nu- # konoruuec-
5 3annecka nuTopank auTopasb TOopans  Kue 30Hbl

L. neritoides 0

L. saxatilis 0

L. lirrorea 0

L. litroralis 0

Puc. 11.22. <Jlockymnas» ouazpamma, noka3svleaiouas pacnpedeieHue yemoipex 00bi4HbIX 8U006 6epec08bix YAUMmoK
(Littorina) na kamenucmoii aumopanu nosyocmpoea eiin (epagpcmeo Ilembpykuup; anpeav 1976 2.). Jdannoie (6aanvt
obunus) ezamut uz maéa.11.9.
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BbicoTa Hag YypOBHEM OTAMBA, M

1 1 i 1 — 1 1
0 T0 2030 40 50 60 70 80 90 100 110 120 130 140 150 160 170 1
PaccTtoaHue nonepek nutopanun, M

HE Cranuum A B C D E F G H I J K L M N O P Q R S T U V W X Y
L 1 Iy 1 1 1 e i 1 . 1 L 1 i 1 i 1 1 A A 1 A i y E—
|

HuxHss
B 3ona 30Ha Bepxuss CpegHsa nutopans AMTOpanh CyGnutopans

sannecka ! nyropanb
" Buabi BOgoOpoOCneit
Caloplaca sp.
Verrucaria maura
Pelvetia canaliculata
Chaetomorpha sp.
Enteromorpha intestinalis
Fucus spiralis
Porphyra umbilicalis
Cladophora sp.
Chondrus crispus
Ceramium rubrum
Fucus vesiculosus
Ectocarpus sp.
Fucus ceranoides

Ascophyllum nodosum

Polysiphonia sp.

Ulva lactuca

Fucus serratus
Corallina officinalis

Lithothamnion sp.

Rhodymenia palmata
Gigartina stellata

Laurencia sp..
Furcellaria fastigiata

Lomentaria articulata

Laminaria saccharina

Laminaria digita

ﬂCTaHuMM A B CDEFGH T J KILMNUOPI QRSTUVWX Y

O6wee
4ucno BMaos

N=OCOONOUTAWN =
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<« Puc. 11.23. Ceoonas ouazpamma 30HanbHo20 pacnpedeserus anbzodaopsi no kamerucmoii aumopanu. Ipusedens: cae-
dyiowue dannvie: A — npoguns aumopanu; b — mouku A — Y ¢ unmepeasamu no 10 m, 6 komopwix 6pasuce npo6o.;
B — sKon0euneckas 3onanbHocmb bepeaa 6 3a8UCUMOCU OM RPOOOANCUMEABHOCMU 3AAUEAHUS €20 YHACMKO08 8000il;
I — eucmoepamma npucymemeusi—omcymemeus eudos; Il — aucmozpamma obuje2o uucaa 8Udoe 8 Kkaxcooii mouke
cmaHyuu.
Omu dannbvie 6biau cobpans: cmyoenmamu wecmozo Kypca 6004b NPepbIBUCIIO20 AeHMOMHO20 MPAHCEKMA C UCHOAb-
306aHuem Keadpamuoii pamsl naowjadsio 1 m? na nosyocmpoee Iaysp (102 Yanvca) 6 urone 1981 e.

0,5
20,7

Pelvetia canaliculata { 3030

MacwTa6 ——— i 400

0,5

Fucus spiralis {3778

MacwTtab —— 1400

13428

Ascophyllum nodosum

MacwTab —o—— 2000

Fucus serratus

MacwTta6 t———— 1000

0,5
215

Fucus vesiculosus

MacwTa6 *"=————— 1000

Puc. 11.24. [lupamuds: 6uomaccot 043 namu coobujecma KaMeHUCMOil AUMOPAAY, C6AZAHHbIX C PAZAUMHBLMU 8000POC-
asmu-npodyyenmamu. Jucaa coomeemcmeyiom 6uomacce 6 o/m?. Cepoie RPAMOY2ONbHUKY COOMEEMCMEYIOM NPOOY-
UeHmam, nosocamele — KOHCYMEeHmMam nepeo2o nopaoka (umogpazam u dempumocpazam), a 6epmuranvrbvie AUHUY HA
6ePUUHAX NUPAMUO — KOHCYMeHmam émopozo nopsadka (niomosaduwim). He caedyem, enpouem, denams 661600, umo
Kaxcovili mpoguueckuii ypogenb noaHocmoio obecneuusaemcs npedvidyuum. Iobepescve spagpemea Hopmymbepaeno,
mapm 1969 e. ( ITo D. A. S.Smith (1970) School Science Review, ASE.)
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11.4.4. C60p abMoTMYECKHMX AAHHDIX

BpewMsi, koTopoe notpebyetcst aig c6opa 3TOM UH-
(opMau NpU CHUHIKOJOTUYECKOM HCCIIENOBa-
HUM, 3aBUCHUT OT NPUPOIBI U3y4aeMOIl MECTHOCTH.
3amava yrpouiaeTcs TaM, rle sSIBHO Ipeobsamaer
HM3MEHYMBOCTh KaKOro-JIM60 OMHOTO (hakTopa, Ha-
TpYMeEp TOYBEHHOTO, KaK B JieCy, Ha JIYI'y WIM Ha
6onore. Ha nuropain He0OXOMUMO caesiaTh 00JIb-
e u3MepeHuil. MeTobl onpeneaeHus pa3TuaHbIX
a6MOTHMYECKKMX NTapaMEeTPOB OMNKCaHbI B pasn. 11.1.

11.5. Ayrakonorunyeckoe
uccnenosaHue

AyYT3KOJIOTUYECKOE MCCIIeIOBaHUE ITOpa3yMeBaeT
U3y4eHHE MAKCMMAaJbHO BO3MOXHOIO YHCJa KO-
JIoTUYecKUX (hakTOpoB, B3aMMOIEHCTBYIOUIUX C
€IMHCTBEHHBIM BHUAOM Ha IMPOTSKEHUU BCETO €T0
XMU3HEHHOro uukia. lens paboTsl — Kak MOXHO
0oJiee TIOJIHOE OMNMCAHWE 3KOJIOTMYECKOM HMIIA
uccieayemMoro Buma. YtoObl coOpath moOoJblIe
Marepuaia, BHIOpaHHBIA BUI JOJKEH OBITh JOCTa-
TOYHO OOBIYHBIM. BHavaste, Kak Bcerna, 3HaKOMST-
Csl C YyX€ HaKOIUIEHHBIMU CBEICHMSIMH TIO 3TOMY
Buay. OIHOBpEMEHHO HaMe4aloTCs HaIpaBJIECHMS
Oynmyiieil paboTel. Peub MOXeT HMATH, CKaXeM, O
MPOBEPKE Pa3HOPEYMBBHIX JAHHBIX IPEeIBIAYILIUX
KccreqoBaTesIeit Ui O BISICHEHUH He 3aTPOHYTHIX
MMM MOMEHTOB.

OOBIYHO 3apaHee COCTaBJISIOT MOAPOOHBIN IMe-
p€YeHb BOIMPOCOB, HAa KOTOpBIE MPEANoJaraeTcs
oTBeTUTh. Kak nmpaBuio, Iisl 3TOro HeAOCTAaTOYHO
O03HaKOMJIEHMS C ONMYOJIMKOBAaHHBIMM MaTepuaia-
MU, XOTSI ¥ TaKOE UCCIIeJIOBaHUE BITOJIHE ONpaBIa-
HO, OCOOEHHO ecjii KacaeTcsi paboT, 1Mo TeM WU
WHBIM IIPUYMHAM MaJIO U3BECTHBIX YYEHOMY MUDY.
Yaiiie xe BCero NpuxoauTcsi TPOBOIUTb COOCTBEH-
Hble HaOMIONEHUS, U3MEPEHUS U DKCIIEPUMEHTHI,
MpUYEM Ha MIPOTSKEHUU 10 MEHBbLIEN Mepe 1ieJIo-
Tro roza.

Huxe npuBeneH obpasell BOMPOCOB, KOTOPhIE
OOBIYHO CTaBSAT, €CJIU PEYb MIET O IHBOTHOM.

1. Kinaccudmkamma. Kak HaswsiBaercsa Bun? K
KakuM BHAaM OH Oimxe Bcero? KakoBbl
YEepThl €r0 CXOACTBA M Pa3nuyus C OIU3KO-
poacTBeHHBIMM Buaamu? KakoBo ero moi-
HO€ TAKCOHOMMYECKOE OnrucaHue?

2. Mecrooouranue. I'ne By BcTpevaercs? Ka-
KOBBI OCOOEHHOCTH aOMOTHMYECKO# Cpeasbl

10.

obutanua? Kak MeHsIIOTCS aOHOTHYECKHE
(dakTOpHl Ha MPOTSLKEHUH Tona?

Crpoenue (Mopdonorus). KakoBbel xapak-
TepHBIE CTPYKTYpPHBbIE€ MPU3HAKU B3pOCION
ocobu? Kak BapbUpyIOT €ro pa3Mmephl U
Macca?

Jsukenne. Kax XvMBOTHOe Iepemelaercs?
Kaxkue yactu Tena yyacTByIOT B JOKOMOLIUU
U KakoBBbl PyHKUMM 3TUX yacTeir? Kak 3t
4YacTU aJanTUPOBAaHBI K cpelie OOUTaHus?

IIuranne. YeM nuraetca opranusm? Korna
oH nutaetcs? CkonbKo chenaer? Kak 1o6ni-
BaeTCs U 3ariaTeiBaeTcs nuina? Kakue oco-
Oble MEXaHM3MBI CIIOCOOCTBYIOT 3arjiaThiBa-
Huto? ObnagaeT 1M BUI KaKUMHU-JIMOO HEO-
OBIYHBIMU OCOOEHHOCTSIMM Il€peBapyBaHUs
1 BCAachIBAaHMS U1K ?

Jpixanne. 'me HaxomsaTcss ra3zooOMeHHbIE
nmoBepxHocTU? Kak mnpoucxoauT razoo0-
MeH? CKOJBKO KKCJIopoa TpebyeTcs opra-
HU3MYy?

Boinenenue. KakoBbl KOHEYHBbIE TPOMYKTHI
obmeHa? Kak oHM BBIBOASITCSI U3 OpraHMU3-
Ma? KakuMu cnetMaabHbBIMA OpraHaMU Bbl-
JieJIeHus1 00yiagaeT opraHusm?
Pa3muoxkenne. PasnenbHOMONBIIM JIU 3TO Op-
raHu3M? KakoBbl BHEIIIHHE PA3IMUUs MEXITY
camiuiaMu ¥ caMkKamMu? CyIiecTBYIOT JIM B T10-
JIOBOM TTOBEIEHUM T€ WIX MHbIE (DOPMBI yXxa-
xuBaHUs1? CylleCTBYIOT JIU TEPPUTOpUAITb-
Hocth? Kak npoucxonur criapuBanue? Korna
npoucxoaut criapuBaHue? Kak yacto ocobu
cnapuBaTcs? CKOJIBKO raMeT OHM o0pasy-
10T? ['1e MpOMCXOOUT OILTONOTBOPEHUE?

KuzHeHHblit 1A, CKOJIBKO BpEMEHM UTUT-
cs 9MOpUoHaIbHOe pa3BuThe? CyllecTBYeT
Ji1 3a60Ta 0 IOTOMCTBE, U €CJIM Aa, TO B UEM
oHa BbIpaxaetcsi? CylIecTBYIOT JU JIMYM-
HOYHBIE CTaIMU, U €CJIY 1a, To Kakue? B ka-
KOM BO3pacTe OCOOM CTAHOBSITCSI TOJIOBO-
3penbiMu? KakoBa TUNHWYHAsT MPOAOJIKU-
TEJIbHOCTh XU3HHU 0co0u?

IloBenenne. Kak opraHu3M BOCIIPMHUMAET
BHEUIHME pa3apaxurean? Ha kakue u3 HUX
OH B OCHOBHOM pearupyeT? Kak BaxHei-
1K€ OpraHbl YyBCTB adalTHPOBaHbI K 00-
pa3y xu3uu? Kakyio pojb UrpaeT Hayde-
nue? Kak opranusMm pearupyer Ha APYTux
ocobeit cBoero Buaa? Kak Bun pearupyer
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11.

Ha He6J1aronpusTHbIE MOTOAHbIE YCIOBUS?
Kak obmalorcst Mmexny coboit ocobu aToro
Buaa’?

DKoorusi. CKoJIbKO 0co0e¥i B JIaHHOM ITOITy-
aauun? Kakue ene BUabl HaceasioT JaHHOE
MecToobuTanme? Kak oHm pacripenesieHbl B
ero npenaeynax? Kak cBsizaH 3TOT BUI C ApY-
TMMH B MUILEBOI LIENY U B ITUIIEBOM CETH?
SBasgeTcs M OH XO3IMHOM, ITapa3suToOM HMJIH
cuMbuontoM? KakoBa ero skosiornueckasi
Huma?

CxofHblii HAGOp BOIIPOCOB BO3HMKAET M B OT-
HOILIEHUM MBETKOBOro pactenusi. EcrecTBeHHO,
OHM HECKOJILKO MHEIE.

1.

Knaccudukamusa. Kak HaseiBaercs Bun? Ka-
KHe CYILIECTBYIOT €ro IOABMIBI, Pa3HOBUI-
HOCTH U 3koTUnbI? KaKoBBI 4epTHI CXOICT-
Ba Y pa3n4uusa ¢ 6;1m3kumu Bugamu? Kako-
BO €ro MOJHOE€ TaKCOHOMHYECKOE OIHca-
Hue?

MecToo0uTanue.

a) Joaguueckue (nousennvie) pakmopui. Ka-
KoBa MaTepuHckasi nopona? KakoB tun
noyBeHHoro npodwisa? KakoBa momi-
HOCTh Kaxgoro ero ropu3oHTa? Kakosa
BJIAXHOCTb (MoJieBasi BJIAroeMKOCTbD)
noyBbl? KakoBo MpoOlLIEHTHOE CoAepxkKa-
HME B HEl OpraHUYecKoro BelliecTBa?
KakoB MUHepaJibHbIN (MeXaHUYECKUI)
cocraB nouBsl? KakoB ee pH? KakoBbl
Ce30HHBIE KOJIEOAHUSI YPOBHSI TPYHTO-
BbIX BOJ, CBSI3aHHBIE C XW3HEHHBIM
LMKJIOM U PacTpOCTpaHEHUEM IaHHOTO
pacteHus?

6) Kiumamuueckue gpaxmopsi. KakoBbI 3KC-
TpeMaJibHble U CpeiHUEe TeMIlepaTyphl
MectoobuTaHus1? KakoBa rogoBas HopMa
ocagkoB? KakoBa cpepHsisi BIaXXHOCTb
Bo3ayxa? KakoBa po3a BeTpoB? CKOJIBKO
cBeTa IoJiyyaeT pacteHue?

8) Tonoepaguueckue ghakmopei. CKIIOHBI Ka-
KOH B5KCMO3ULIMU MpeANnoYynuTaeT BUn?
IIpeanoynTaer OH OTKPHITHIE WM 3allv-
IIEHHBIE MECTa, TOPU3OHTAJIbHBIE WIN
HaKJIOHHBIE yyacTku? Kak 3aBUCHT pac-
MPOCTPAaHEHHE BHAA OT BBICOTHI Hal
YpPOBHEM MoOpsA?

3.

Crpoenue (Mopdonorns). Hackonbko pa3Bu-
Ta KopHeBasi cuctema? Kakoro Timna KopHe-
Basi cucteMa? KakoB THUI BeTBJIEHUS CTeO-
n5? CKONBKO JIMCThEB Ha KaXmoi BeTBU?
Kakoii ¢popMbl tucTha? KakoBsl KosiebaHus
YX JUTMHBI U IIMpUHBI? KaKoil BBICOTH 10-
CTMTAeT pacTeHue?

®usunoaorna. Kakue NUTMeHTH MIpH-
CYTCTBYIOT B JIMCTBSIX U JienecTtkax? C Ka-
KO CTOPOHBI JINCTa HauboJjiee MHTEHCHUBHA
TpaHcnupauus? Kak BausgeT Ha HHTEHCHB-
HOCTh TpaHcnupauuu temHorta? M3MeHs-
€TCsI JIU B TeUeHHE CYTOK COiepXXaHHe BOABI
B JIUCTBAX?

Pa3mnoxenue

a) lleemok. CKOIbKO LIBETKOB 00pa3yeT pac-
TeHMe? CKOJIbKO YallleJIMCTUKOB, JIETIECT-
KOB, TBHIYMHOK, T€CTUKOB, TUIOMOJUCTH-
KOB M Kakoi oHU ¢hopMbl? KakoBa n3MeH-
YUBOCTb OKpacku JernectkoB? Kakue
MUATMEHTH MPUCYTCTBYIOT B JierecTKax?
Korma HaumHaetcsi uBeteHue? KakoBa
ero npoaorkuTeabHocTh? Kak mpoucxo-
nut ombuieHHe? Kakue cCyliecTByIOT
ajlanTaliy K areHTaM OIbUIeHUS (BETpY,
HaceKOMbIM U Ap.)?

6) Il100bt u cemena. Kak obGpasylorcs ILio-
nb1? KakoBo ux crpoenue? CKoOJIbKO 00-
pasyercs CeMsiH B IepecueTe Ha OIWH
nBerok? Kak pacnpocTpaHSIOTCS TIIOABI
u ceMeHa? Ha kakoe paccrosHue?

8) Becemamuenoe paszmuoncenue. Kax npo-
HCXOIUT BereTaTUBHOE pa3MHOXeHHe?
Kakue opraHbl B HeM yvactByloT? C Ka-
KO CKOPOCTBIO BUIOBOM KJIOH KOJIOHU-
3UpYyeT TEPPUTOPUIO?

Kuznennbrit unki. Kaxkoii Tumn ceMsiH obpasy-
ercs? Kakue ycjioBUsI HyXXHBI JJISI KX TIpopa-
cranusa? Korna oHM ripopacraior B mipupose?
KakoBa BcxoxecTb (IIPOLEHT IpOpacTaHUs)
ceMmsiH? C Kakoil CKOpOCTBIO Pa3BUBAIOTCS
nobern? KakoBBl NpPOCTPAaHCTBEHHO-BpE-
MeHHBIe npeaensl ux pocta? (IToueMy He Bce
BCXO[BI IOCTUTAIOT 3pEJIOCTU?)

OKkonorua. PacTyT M 3K3eMIUISIpHI TTOOIU-
Houke WiM rpynmnaMu (matTHamu)? KakoBwl
pa3mepsl isiteH? Kakue ellie BUILI pacTyT B
TOM Xe MecToobutanun? Hackosbko ciibHa
KOHKYPEHIIUSI MEXIy M3y4aeMbIM BHIOM M
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OKPYKaIOIIMMH €T0 IpYTMMH BumaMu? SIBisi-
€TCS JIU BH TTapa3sUTOM, XO3SIHMHOM MJIH CUM-
6moHToM? KakoBa ero B3aMoCBA3b C XKIBO-
THBIMM B TMnieBoi cetn? [daer oM BHI
yOexXuIIe WK 3alTUTy KUBOTHBIM? (€CJIM Ja,
TO KaKMM UMEHHO 1 Kak?) Kakopa sKoJiorn-
yeckast Hullla Buaa?

EcrecTBeHHO, ayTKOJIOTUUECKU MOXHO U3Yy4yaTh
HE TOJIBKO 1[BETKOBHIE, HO Y TOJIOCEMEHHEIE pacTe-
HMSI, MXH, TIAIIOPOTHUKH, BOIOPOCIH, I'PUOBI U T. II.
B 3aBUCHMMOCTM OT TaKCOHOMMYECKOI TIpYyMIIbI
MOIOMPAIOTCS ¥ BOIIPOCHI, BHIACHSIEMbIE UCCIIEIOBA-
TEJIAMMU.
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MMWKPOBUONOMMN4A
N BUOTEXHOJIOMNA

Yro 1akoe mMukpobmonorns?

MuKpoOHOoI0rHsa — 3TO HayKa 0 MUKPOOpraHU3Max,
T. €. OpraHM3Max, KOTOpble HaCTOJIbKO MaJibl, YTO
YBUIETH UX MOXHO TOJILKO C MIOMOII[bIO MUKPOCKO-
na. K HUM oTHoOcsITCSl GaKTepUU, BUPYChI, TPUOBI U
MPOTUCThI, TAKKME KaK MPOCTEUIIINE U MUKPOCKOIH-
yeckue Bomopociau. Kiaccupukaiivsi ¥ HEKOTOpPbIE
OCHOBHBIE XapaKTEPUCTUKM ITHUX OPTraHU3MOB
MPUBEICHHI B IL. 2.

MuxkpoopraHu3Mbl Ype3BBIYAHHO pa3HOOOpa3-
HBbI 1 TIPEICTABJISIOT OTPOMHBIN MOTEHLIUAJT TSI UC-
MOJIb30BaHUs 4YeJIOBEKOM. B moaxomsimx ycioBu-
SIX OHM OBICTPO pacTyT U pPa3MHOXKAIOTCS, MOTPeO-
JISiS ¥ MIPOM3BOJS INUPOKUN CIEKTP XUMHUYECKMX
coequHeHuil. UMEHHO 3Ta MHOIOCTOPOHHOCTb U
JenaeT UX TaKMMU 1oJie3HbIMUA. C ITOMOIIBIO TeH-
HOM MHXXEHEPUH UX MOXHO JaXe 3aCTaBUTb IIPOU3-
BOJUTh HE CBOMCTBEHHBIE UM I10JIE3HBIE IIPOIYKTHI,
Harpumep MHCYIUH. W XOTs MCIob30BaHUE MUK~
POOPraHM3MOB YEJIOBEKOM, IM0-BUAUMOMY, e€lle
TOJILKO HaYMHAETCsI, YCTIeXyu B 3TOM 00JIacTH yxe
JIOCTUTHYTBbl HeMasble. IIpyuMeHeHrue MMKpoopra-
HU3MOB U JPYTUX OMOJOTMYECKHX OOBEKTOB Ha
MOJIb3Y YeJIOBEKa MOXKHO OXapaKTepH30BaThb OMHUM
CJIOBOM — OMOTEXHOJIOTHSI.

Yro Takoe buotexHonorng?

BuorexHoJlorHs — 3TO MCMOJIb30BaHUE OpraHu3-
MOB, OMOJIOTUYECKUX CUCTEM WM OMOJIOTMYECKUX

MPOLIECCOB B IPOMBILLJICHHOM IIPOM3BOICTBE.
B GuotexHoMIOrMY NMPUMEHSIIOTCSI HE TOJIbKO MUK-
poopraHu3Mmbl. PakTUYeCKH, J1000e MPOU3-
BOJICTBO, B OCHOBE KOTOPOTO JIEXUT OMOJIO-
TMYECKUI Mpollecc, MOXHO paccMaTpuBaTh KakK
ouotexHosoruio. Croja ke MOXHO BKJIIOUMTh I'€H-
HYI0 MHXEHEpUI0O U KIOHUPOBAHMUE CEIILCKOXO-
3SIMCTBEHHBIX PAaCTeHUM U XUBOTHBIX. IIpuMepsl
OMOTEeXHOJIOTHiA TpUBEAEHHI Ha puc. 12.1.

BuoTexHo0rust N03BOJISIET HE TOJIBLKO IOJIyYaTh
BaXHbI€ IJI 4YeJOBeKa NPOAYKTbI, HaMpUMeEp
STWIOBLI CNUPT, MUBO WJIM TOPMOH WHCYJIMH.
I[TpumMepamMu OMOTEXHOJIOTUM SIBJISIIOTCS TaKXke
OYHUCTKA CTOYHBIX BOI, TepepaboTKa TBEPIbIX
OTXOIOB WIM BBISIBJICHUE 3arpsSi3HEHUSI C UCIIOJIb30-
BaHUEM OHOCEHCOpOB. 31ech Oojiee BaXeH IIPO-
1IeCC, YeM KOHEYHbII IPOIYKT.

bonee MmHMpoKo OMOTEXHOJOTUIO MOXHO
ONnpenenuTh KakK MCIOJb30BaHHE XMBBHIX Opra-
HU3MOB U1 HyX1 4enoBeka. TakuM o6pa3oMm, K
OMOTEXHOJOTMM B NPUHIIUIIE MOXHO OTHECTH
pa3BelleHHE U YCOBEPIIEHCTBOBAHUE CEIbCKOXO-
3AACTBEHHBIX XHBOTHBIX, HallpUMep KPYIITHOTO
poraTtoro CkKOoTta ¥ CBUHEM, a TakKXe pacTeHUM,
TaKMX Kak IIIeHUla UIu Kaptodenb. s aTux
LeJjie 0COOEHHO BaXHBl HOBBIE METOAbI T€HHOM
WHXEHEPUH, IIOCKOJBbKY OHM MO3BOJISIIOT ropas-
[0 TOYHEE U OBICTpPEE HAAEATh XUBbIE OPraHU3-
MBI HOBBIMU XeJJaeMBIMM IIpU3HAKaMH IIO
CPaBHEHMIO C TpaIULIMOHHBIMM METOJaMM Ce-
JICKITUH.
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FEHHAA NHXEHEPUA
HanpuMep UHCYN1H, FOPMOH poCTa YenoBeka, COMaTOTPOMNH, |
YCTOMYMBOCTb K MecTuumnaam, ycToiuMBoCTb K repbuumaam,
TPaHCreHHbIe XUBOTHbIE, TPAHCTEHHbIE PACTEHUS,

nepepaboTka HedTu, BaKLMHBI U T. 4.

DEPMEHTEPDI
- CozfaHue n ncnosib3oeaHue GepMeHTEpPOB #
Opyroro Npou3BoACTBEHHOro 060pyA0BaHUS

NULLEBLIE MPOOYKTbI U HANUTKW |-«
(HOBbIE M TPAANLMOHHbBIE)

- Benok oAHOKNIeTOYHbIX

- MonoyHble NpoayKThi

- MekapHoe Nnpon3BoacTBO

* HedTaHble pa3nussbl

- MNpon3BoacTeo NuBa - MHoroe gpyroe

BUOTEXHOOMNSA MELUKAMEHTbI :
NEPEPABOTKA OTXO40B - FOPMOHbI, HaNPUMEP UHCYNNH,
= BymaxHble oTxoapl COMaTOTPOMNUH,

* HedTaHble O0TX0ab!

- O6paboTKa CTOYHbIX BOS,
= OTX0Ap! FOPHbIX pa3paboTok

= Aomatunnii mycop
* TOKCUYHbIE OTXOAb!

- CenbCcKox03aiiCTBEHHbIE
oTXoabl

TONAUBO

- Buoras (metaH)
- la3oxon (cmecb |
aTaHona u 6eH3nHa

PA3PABOTKA HELLP
- Nony4eHue metannos

GEPMEHTHBIE TEXHONOIMNU

- Buonoruyeckue ctupanbHbie
NOPOLLIKK

= MexTrHa3bl B PPYKTOBbLIX COKax

= Cbluyr

- BuoceHcopbl

rOPMOH pOCTa Yenoseka
- JlekapcTBa
* AHTUBUOTUKMN,
HaNpuMep NeRNUNNNUH
+ MOHOKNOHanbHbIE aHTUTENA
= BakumHbl

XUMUYECKWE BELLIECTBA |
- OTUNoBBLIN CNVPT
* AueToH

« ByTunosbit cnupT
- Nonumeps!

N

CEJIbCKOE XO3aNCTBO
= YcTonuymMBbIE K NecTuumMaam copra,
CO3aHHble C MOMOLLbIO FTEHHOW UHXEHepun
- YcToitumBble K repbuumuaam copra, I
CO34aHHbIe C NOMOLLBIO FEHHOM UHXeHepun |
« TpaHCreHHble XUBOTHbIE i
- TpaHCreHHble pacTeHus .

- Cunoc
= A3oTdukcauus

- KnoHupoBaHue pacTeHui U3 KyibTypbl TKaHW

Puc. 12.1. Bosmoxcnocmu ucnonvsoganus 6uomexuosocuu. Ilpedcmaenennas Kaaccu@ukayus ycao8Ha, paziutHbie
Hanpaenenuss mMocym nepekpvieamscs. Baxcnvim memodom Guomexnonrocuu sensemcsi 2eHHas uHxcenepus. Ee
NPUMEHSIIOM, €CAU HYHCHO <YAYHULUMb> MUKDOOP2AHUMbL, PACMEHUS UAU HCUBOMHbIX. Poab eeHHOU UHMCEHepUU cyuwecm -

eeHHo so3pacmem 6 XXI .

B maHHOI I1aBe MBI pacCCMOTPUM OCHOBHBIE
TIPUHIUTIBI ITUPOKOMACIITaGHOr0O MUKPOOUOJIOTH -
YeCKOro MpOM3BOICBA U OCTAHOBUMCSI Ha HEKOTO-
pBIX npuMepax. HoBble TeXHONOTUU OyIayT U3Me-
HSTB Hallle oOIIIeCTBO, TaK Xe KaK B CBOE BpEMSI U3-

MEHWJIU ero crapble. [1o Mepe Ux rosBieHus1 OyayT
BO3HHUKAThb CIIOPHBIE BOIPOCHI, KaK COLUATbHBIE,
TaK ¥ 3TUYECKME: HEKOTOPbIE U3 HMX OOCYXIAIOTCS
B KOHLIE IVI. 25 B pasiesie, KacaroleMcsl npoodieM
MPUKJIAAHON T€HETUKH.



Mukpobuonorus n GruotexHonorus 41

12.1. NotpebHocTn ang pocrta

BriepBbie yueHble ITOIMPOOOBaIM BhIpallliBaTh OaK-
T€pUU U TPUOBI B KOHTPOJHUPYEMBIX YCJIOBUSIX B CE-
penuHe AEeBSITHAAIATOro Beka. OCHOBOTIOIOXHM-
KaMu pabot ¢ 6aktepusiMu 6butH JIyu Tlactep — B
ITapuxe u Po6ept Kox — B bepnnte. Yuensie ripe-
KpacHO NMOHMMAaJIM, HACKOJIbKO BaXXHO YMETb BbI-
pallyBaTh YUCTBIE KyJBTYpPhl U3y4aeMbIX OpTaHU3-
MoB. [{7151 3TOTO TpeOOBaIOCh pa3paboTaTh METOLHI,
C TIOMOIIBI0 KOTOPBIX Pa3IMYHbIe MUKPOOPTaHU3-
MBI MOXHO OBUIO OBl OTAEJATH APYT OT Apyra. s
BBIpAIllMBAaHUS HEKOTOPBIX MUKPOOPTaHU3MOB, B
0COOEHHOCTHU TeX, KOTOPBIE BBI3BIBAIOT OOJIE3HU U
BENYyT MHapa3suTUYeCKMid 00pa3 XW3HU, HYXHBI
CJIOXHBIE ITUTATEIbHBIE CPEMbI, TOrA KaK MoTped-
HOCTU JIPYT'MX MMKPOOPTaHU3MOB OTHOCHUTEIBHO
MPOCTHI.

12.1.1. Heobxoaumbie
nuTaTenbHble BellecTsa

s pocta, momaepXaHUs XKWU3HEAESTENILHOCTA U
pa3MHOXEHHsT TpeOYyIOTCSl caMble pa3HbIe Be-
miectBa. KpoMme Toro, Hy:keH MUCTOYHUK IHEPTUM.
JIns BBIpalliiBaHUs MUKPOOPTAaHM3MOB MCTIOJIb3Y-
10T TaK Ha3bIBaEMylO NMHTATEJbHYI0 cpedy, obora-
LIEHHYIO MTUTATeJIbHBIMU BelllecTBaMu. JItobast mu-
TaTeJbHas cpeja JOJLKHA CONePXKaTh:

1. Hcrounuk yraepoaa. bonbuimHcTBO Oakre-
pHii, Bce IpUOBI M MPOCTEiINE SIBASIOTCS
rerepoTpodaMu, T. €. OHU HYXIAIOTCSI B 0p-
2aHUuY4ecKom UICTOYHUKE yriiepona (CM. pasl.
2.5.4 n taba. 2.3). OGBIYHO TAKMM UCTOYHU-
KOM SIBJISTIOTCS TJIIOKO3a WJIM COJIb OpTraHU-
YeCcKOil KHUCJOTHI, HalpuMep alerar
Hatpus. OmHaKo B LeJIOM GaKTepUM MOTYT
HCII0/Ib30BaTh B KAUECTBE MCTOYHMUKA YyIJE-
pola IWIUPOKHUH CIEKTP OpPraHUYeCcKUX
BEIIECTB, BKJIIOYas XUPHbIE KHMCJIOTHI,
CIUPTHI, GeJIKH, yraeBoabl 1 MeTaH. Heko-
TOpble TMOYBEHHBIE OaKTepuuW M TpUOBI, a
TaKXe psii OaKkTepuii, XUBYIIUX B KUIIEY-
HMKE TPaBOSITHBIX (HApuMep, XBaYHBIX)
>KUBOTHBIX, MOTYT YCBaUBATh LIEJUTIOJIO3Y U
HCTIONIB3YIOT €€ B KaUeCTBE UCTOYHHMKA YIJie-
pona. Bce 60ie3HETBOPHBIE OaKTEPUMU SIBJISI -
I0TCS TeTEPOTPpOdaAMU.

Bomopocnu u HekoTopble OakTepuu, Ha-
TpyuMep LMaHOOaKTepuu (CUHEe-3eJIeHbIe BO-
JIOPOCJIN), SIBJISTIOTCST aBTOTPOGaMHu, T. €. UC-
TOYHUKOM YIJIepoJa ISl HUX SIBJISIETCS IH-

okcup yriepoma. Bomopociau oTHocsATcs K
(OTOCUHTE3UPYIOLIMM OpraHM3MaM, TOTAa
KaK cpeny OakTepHil BCTpedaroTcst Kak ¢o-
TOCUHTE3UPYIOIIME, TaK M XEMOCHUHTE-
3upyouiue (taom. 2.3).

HMcroyHuk a3oTta MoOXeT OBITh OpraHuyYe-
CKOTO MPOUCXOXACHHUS, K IPUMEpPY aMUHO-
KHCJIOTHI, MIENITUABI U OEJIKM, WJIM Heopra-
HUYECKOTro, HallpuMep COJIM aMMOHMUS WU
HUTpaThl. AMUHOKHUCJIOTE OOBIYHO N00aB-
JISIIOT B BUZI€ PACTBOPOB YaCTUYHO TiepeBa-
PEHHBIX G€JKOB, TaK Ha3bIBa€MBIX IEMNTO-
HOB.

@aKTopbl pocTa, WM BATAMMHBI, HHOTIA He-
00XOOMMBI /IS BhIpalllMBaHUsSI MUKpOOpra-
HU3MOB. PaKkTOpHl POCTa pABHO3HAYHBI BH-
TaMUHaM, KOTOpbie HEOOXOAMMBI XKMBOT-
HBIM, U MHOTHE U3 HUX JeCTBUTENIBHO 26/151-
lomcs BUTaMHUHAMH. DTO OpraHUYECKHe
BEIIECTBA, KOTOPhIE BaXKHBI [UJISI pOCTa U Tpe-
Oy1oTCsl B O4eHb HEOOIBIIMX KoJanYecTBax. K
HMM OTHOCSITCSI HEKOTOpbIE BUTAMUHBI IPYyTI-
nel B (tuamuH, wim By; pubodiaBuH, win
B,; HuauuH, unu B; u Bg), a Takke dosueBast
KMCIOTa U MapaaMMHOOEH30iHasi KUCJIOTa.
Jlns HOpMaJIbHOro pocTa TpeOYIOTCS JIHUIIb
CNIeOBbIE KOJIMYECTBa BUTAaMMHOB. Kpome
TOTO, MOTYT MOTPeOOBaTLCS U APYIHMe Opra-
HMYECKME BelllecTBa, TakKWe KaK MypUHBI U
MMPHUMUIUHBI.

MuKpoopraHu3Mbl pa3IM4aloTCs 110 CIO-
COOHOCTH K CUHTE3Y COOCTBEHHBIX (haKTOPOB
pocTa u3 6onee nMpocThiX cyocTparoB. Eciu
MMKPOOPTIaHU3MBI JOCTaTOYHO TpeboBa-
TeJIbHBI K YCJIOBUSIM POCTa, TO CPEABI IJIsT MX
BBIpalllIMBaHUsI B JJaOOpaTOPUU TOTOBSIT Ha
OCHOBE IPUPOIHBIX CYyOCTPATOB, HA KOTOPBIX
3TH MHUKPOOPTraHM3Mbl OOBIYHO pacTyT (K
YHCIy TaKMX CYOCTPaTOB OTHOCSITCS KPOBb,
MoYyBa, MSCHOM WM APOXXKEBOM 3KC-
TpPAaKThI).

MunepanbHbie conn. Yaiie Bcero st pocrta
TpeOyIOTCSA MOJIOXUTENbHO 3apsiKEeHHBIE
WOHBI KaJibLiMsl, Kajusi, HaTpHUsl, XKeJjie3a U
MarHusl, a TaKXXe OTPUIATEJIbHO 3apsKEH-
HbIE XJIOpUI-, hocdaT- (MCTOUHUK pocdo-
pa) U cyiabdaT-UOHBl (MCTOYHHUK CEPHI).
Kak orMmeuanocs BhillI€e, a30T BHOCSAT B BU-
e aMMOHMS uiauM Hutparta. [TorpeGHOCTH
JUISI pOocTa BOAOPOCJEN NMPUMEPHO TaKue
X€, KaK U IS pocTa pacTeHUit (CM. Tao.
7.7u7.8).
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12.1. [lpuseaunte no ogqHoOMy NPUMEDY Pom
Kaxgoro u3 rnepeyncsIeHHbIX 31EMEHTOB:
1) xene3a n pocgopa ans
rerepoTpOPHBIX OAKTEPMIA;
2) asora u Maruws 1Sl aBTOTPOGHBIX
bakTepuii.
(Ec/mn HyxXHO, ucrions3yiite 1abn. 7.7).

5. MWMcToYHHK 3HEpruH. DHEepreTuyecKre moTpeo-
HOCTH XXMBBIX KJIETOK 00CYXIaJIMCh B HavyaJie
1. 7 1 9. DHeprusi MOXET TOCTABJSIThCS B
dopMe XMMHUYECKOW SHEPruyd WM SHEPruu
cBeta. OpraHusM, MOTPEOSISTIOMIMI XUMUYe-
CKYIO BHEpIUIO, Ha3bIBAETCSI XEMOTPOMHBIM;
OpraHu3M, HMCITOJIB3YIOIUI SHEPTUIO CBETa,
Ha3bIBaeTCs1 POTOTPODHBIM, WM GOTOCUHTE-
supytolM (Taom. 2.3). K dpotocuuresupyio-
LI[MM MHUKPOOPTraHM3MaM OTHOCSTCSI BOMO-
pOCJIM U HEKOTOpBbIe OaKTepuu, HaIrlpuMep
uraHobaktepuu. Eciv HeoOxonuMa xumude-
CKasl 9HEeprusi, TO OHa OOBIYHO ITOCTABJISIETCS
B BUJIE Caxapa, HarpuMep TJIIOKO3bI.

6. Boma. HecMoTps Ha TO, UTO OHa He IBJISIETCS
B NIPSIMOM CMBICIIE ITUTATETbHBIM BEIECT-
BOM, BOJa HEOOXOOMMa BCEM XKHUBBIM KIIET-
KaM. OOBIYHO OakTepHsIM HYXHO OOJIbIIIe
BJIaTd, YEM JPOXCKAM, a ApPoxkKaM — OOJib-
11ie, YeM IJIECHEBBIM rpubaM.

[IpyMep OTHOCUTEJIBHO MPOCTOM NMUTATEILHOMN
(KynbTypanbHOM) Cpelbl MPUBEAEH B Taba. 12.1.

12.2. [ins 4ero HyXeH Kaxabiii U3 KOMIOHEHTOB
B cpene, npuBeneHHou B 1abn. 12.1?

Ta6nmua 12.1. OTHOoCMTENbHO NpocTas cpena, wUc-
nonbdyemas ana pocrta 6akrepum Escherichia coli, ko-
Topas 06bIMHO 06UTaEeT B KULLIEYHMKE YenoBeka

Komnonenmoi Konyenmpauus, e/n
K,;HPO,4 Kannii GochOpHOKHUCIBII 7,0
JIBY3aMeLLEeHHbII
KH,PO, Kanui hocopHOKUCTbIN 2,0
OJHO3aMELLEeHHbI 1
(NH4),SO; aMMOHMIT CEpHOKUCIIbII 1,0
MgSO4 MarHuii CEpHOKHUCbIH 0,1
CaCl, KaJIbLUIA XJIOPUCTBIN 0,02
[moko3a 10,0

JMcTUIIMpoBaHHasl BOAa noln

12.1.2. U3meHeHue ycnosui
OKpyXaioLuen cpeabl

Kpome cocraBa murarenbHOU cpenpl, pocT GakKTe-
DU CUJIBHO 3aBUCHUT OT YCJIOBUIM OKPYXAIOLLEH Cpe-
JIbI, TIO3TOMY 3TU YCJIOBHUSI HY)KHO CTPOTO KOHTPO-
JUpoBaTh. MUKPOOPTaHU3MBI JIy4llle PacTyT TpU
orpelie/IeHHBIX TeMIieparypax u pH, 1 oHM 4yBCT-
BUTEJTBHBI K PsIAY PaKTOPOB, TAaKMX KaK KOHIIEHTpa-
M1 KUCJIOpoAa M MHTEHCUBHOCTH cBera. OnrH-
MaJIbHBIMH SIBJISIIOTCSI  YCJIOBMSI, IIPU KOTOPBIX
o0ecreyrBaeTCsl CaMOe KOpPOTKOE BpeMsi I'eHepa-
umu. Kaxnpiii BUJI MUKPOOPTaHU3MOB TIPUCITOCa0-
JINBAETCSl K OTPEACSIEHHBIM YCJIOBHUSIM OKpYXKalo-
1IEN CPEeabl.

Temneparypa

TpeboBaHMs K TeMIiepaType Y pa3HbIX MUKpPOOpra-
HU3MOB CYLIECTBEHHO pa3inWyaroTcsi, MO3TOMY OT
TeMIepaTypbl BO MHOTOM 3aBUCHUT, KaKM€ MHKPO-
OpraHU3MBlI BHIPACTYT B OIpEAE/IEHHBIX YCIOBUSIX.
BnusiHue TeMrmepaTyphl JISTKO OOBSICHUTh, €C/IN
pacCMOTpPETh NEWCTBHE TeMIIEpaTypsl Ha epMeH-
Thl. Bce KiieTku comepxat ¢hepMeHThI, U CKOPOCTh
paboThl (pepMEHTOB, a CJIENOBATENIBHO, U CKOPOCTh
peakuUMii ¥ pocTa KJIETKU, 3aBUCUT OT TeMIIepaTy-
pbl. N5l KaXXO0ro JaHHOTO MUKPOOpraHM3Ma eCThb
OITUMAaJIbHAsI TeMIIepaTypa, NPy KOTOPOM OH JIy4-
1Ie BCero pacTeT, a TakXke MUara3oH TeMIiepartyp,
BHE KOTOPOTO OH PacTH He MOXeT. BepxHuM ripene-
JIOM OOBIYHO SIBJISIETCSI TEMIEPATypa, MPU KOTOPO
HaYMHAaeTCs JIeHATypalMsi HEKOTOPBIX XKW3HEHHO
BaXKHBIX 0eJIKOB. [ paHU1IBI ONTUMAIbHBIX TEMIIEpa-
Typ CUJIbHO BapbUpytoT: oT 0—5 °C 11 HEKOTOPbIX
OGakTepuid, OOUTAIOLLIMX B ITOJSIPHBIX 00JIACTSIX OKe-
aHoB, 10 70 °C U Bbllle — AJ1s1 OAKTEPHUIA, KMBYIIINX
B TOPSAYUX UCTOYHUKAX WM THUIOUIUX PAaCTUTENb-
HBIX OCTaTKax, TaKMX KaK KOMIIOCT M CWJIOC, Ie
TEMIIepaTypbl MOTYT OBbITh JOCTaTOYHO BBICOKMMHU.
HekoTopeie ri1y00KOBOIHbIE OaKTEPUHU, XKUBYILHE B
BYJIKAHMYECKUX KpaTepax, Ha OHE OKeaHa WJIU
BOJIM3U HUX, BbDKUBAIOT ipu 118 °C.

B 3aBUCHMOCTHU OT TeMII€paTypbl, IIPU KOTOPO
pacTyT MUKPOOPTaHU3MBI, MX MOXHO pa3ieuTh Ha
yeTbipe Tpynribl. [IpuBeneHHbIE HUXE 3HAUYECHUS
TeMIIepaTyp SIBISIIOTCSI OPUEHTUPOBOYHBIMU, MO-
CKOJIbKY B IE€WCTBUTEIBHOCTH CYLLIECTBYET Herpe-
PBIBHBIN Psii pa3IMYHbBIX THITOB.

1. Tepmoduanl. OnTUMasbHAsE TeMMmepaTypa
JUTst pocTa npeBbiiaeT 45 °C, Harpumep He-
Kotopble Buabl Lactobacillus (oOHapyxeH-
HbIE B MOJIOKE).
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2. Me3soduasl. OnTrMaIbHas TeMIlepaTypa 1is
pocta cocrtapisieT 25—45 °C. s 6akTepui,
KMBYILIMX B OpPraHU3Me MJIEKOMUTAIOUIUX,
TEMIIEpaTypHBIA ONTUMYM COCTaBJISIET OKO-
Jo 37 °C, a MakcuMyM 42—43 °C, KaK Hanpu-
Mep, st Escherichia coli (E. coli), 0ObIYHOTO
obuTaresiss KMLIEYHUKA yenoBeka. Jpoxoku
(rpu0bI) TaKXKe SABISIOTCS Me30(HIaMu.

3. Tlcuxpoduabl. TeMmrnepaTypHblii ONTUMYM
TS 9THX GakTepuii Hroke 15 °C, ¥ OHU He MO-
ryT pacTu npu reMnepartype Boliie 20 °C. Otu
MUKPOOPTraHU3MBbI YaCTO CO3AI0T MTPOOIEMBI
MPY XpaHEHUM MUY B XOJIOAWIbHUKAX.

4. Tlcuxporpodsi. TemmneparypHblii ONTUMYM
Boillle 15 °C, HO OHM pacTyT U npu Oosee
HU3KUX TeMnepatypax (5 °C u HuXe), Ha-
MpUMep HeKOTophle Apoxku pona Candida,
HEKOTOpHIE IUIECHEBbIe IpUObl. UMEHHO 3TH
MMKPOOPTraHM3MBbl 4allle BCEro BbI3HIBAIOT
MOpYy MMIIEBLIX MPOAYKTOB, XPaHSIIIUXCS B
XOJIOOWUJIbHUKAX.

pH

Kaxk u B ciiyyae Temneparypbl, KaXAblii BUI UMEET
CBOM COOCTBEHHBIT MUHUMYM, MAaKCUMYM U OINTH-
MyM pH, ipu KOTOpOM OH pacrteT. [l 60JIbIIUHCT-
Ba 0akTepuii ONTUMYM HaxomauTcs B obnacty pH 7
(HeitTpanbHOe 3HaueHue pH). MukpoopraHusMsl,
KOTOpBIE XOPOLIO PacTyT B KUCJIOW cpele, Takue
Kak OakTepuu, MPONYLMPYIOIIUE YKCYC, Ha3blBa-
I0TCS1 auuI0(uIaAMH, TOTIIA KAaK PACTYILME B ILIEJI0Y-
HOM cpelie 0aKTepUM OTHOCATCS K ajkanoguiam.
BOJIBIIIMHCTBO NPOXCKE MOXET pacT B KHUCIIOMN
cpene ¢ ontumyMoM pH 4,5—5,0. ITnecHeBbIe rpu-
ObI ITPEANOYUTAIOT CIA0OKUCIIbIE YCIIOBUSI.

KoHuenTpaums kncnoposa

Kucnopon HeobxoguM 11s1 a3poOHOTO nbixaHust. B
3aBUCUMOCTH OT MOTPeOHOCTE B KUCJIOPOJIE MUK-
POOPraHU3MBl MOXHO Pa3IeiUTh Ha CleAylolIue
[PYIIIIbL:

1. OOauraTtubie a3podbl. MUKPOOPTaHU3MBI,
KOTOPBIE MOTYT PACTH TOJILKO B IIPUCYTCTBUU
KHUcjopona, HaripuMep Mycobacterium tuber-
culosis — GakTepusi, BHI3bIBAIOILAS TYOEPKY-
JIe3, TUIeCHEeBbIe IPUOKI, Takue Kak Penicilli-
um, BOIOPOCIX U OOJBUIMHCTBO IIPOCTEN-
mwnx. OOJUraTHEIMU a’po0aMu  SIBJISIFOTCS
OOJIBIIMHCTBO OaKTepuii U TpubOB.

2. @akyJbTaTHBHBIE a3pOObl. MUKpOOpPraHu3-
MBI, KOTOpbIE€ MCIIOJb3YIOT KUCIOPOH, €C/IU
OH JIOCTYIIEH, HO B €r0 OTCYTCTBHE MOTYT pa-
CTU M aHa’poOHO, HanpuMep, E. coli 1 MHO-
rve Apyrue O6akTepuu, IPOXKU, HEKOTOPHBIE
MPOCTEHIIIHE.

3. Oo6unraThbie aHad3poObl. MUKPOOPTaHU3MBI,
KOTOpPbI€ BBIXKMBAIOT TOJBKO B aHa3POOHBIX
YCJIOBUSIX, HallpuMep B KUIIEYHHKE WU
pyOlle XBayHBIX XUBOTHBIX. K HUM OTHO-
csarcst Clostridium tetani, OOUTAIOIIUI B MO-
YyBe W BBI3BIBAIOIIUKA CTONOHAK, U Clost-
ridium botulinum, oOHapy>XXuBaeMbIil HHOTIA
B OoraTeix OeJKOM (HampuMmep, MSICHBIX)
KOHCepBax U SIBJISIIOLLMICS BO30yIUTEIEM
0oTynu3Ma — TsiXkesol (opMbl MUILIEBOTO
OTpaBJIEHUSI, YaCTO MPUBOJISAILETO K CMep-
TEJIbHOMY UCXOJY.

4. Mukpoaspodunbl. MUKpOOPraHU3Mbl, KOTO-
phIe JIy4llie BCErO pacTyT IpH 60jiee HU3KUX,
4YeM B BO3[yxe, KOHLIEHTPALUSAX KUCIOPOA.
K HuM otHOcuTCs, HanpuMep, Lactobacillus,
OOHapy>XUBAeMbIii B MOJIOKE.

12.3. Ec/m GaKkTepnm YETipEX OMMCaHHBIX BbilLIE
TWINOB CMELLATh C MUTATE/IbHbIM arapoM B
4YETLIPEX OTAENbHBIX MPOOMPKaX, TO B KAKOH
YacTh nPOOUPKN MOXHO BYAET OOHAPYXNTb:
1) aspobos, 2) aHaapobos,

3) akyTaTnBHbix a3p000B,
4) Mnkpoaspo@unos.
0603Hay4bTe HA PUCYHKE TOYKAMM.

NOHHBI M 0cMOTHYECKWIA baiaHC

Korna xieTka HaxomuTcst B pacTBOpe, Oonee KOH-
LICHTPMPOBAHHOM, YEM €€ BHYTPEHHEE COIEPXKM-
MO€, OHa OOBIYHO TepsIEeT BOMY IyTeM ocMoca. TeM
HE MEHEE CYILECTBYIOT TaJo(pWIbl — OpraHU3MBbI,
KOTOpBIE MMPUCITOCOOUITUCH K XKU3HU TMPU BBICOKMX
KOHLIEHTpALMsX COJIM, HanpuMep B boibiom Co-
JIEHOM 03epe B AMepuke, MepTBoM Mope B M3pan-
Jie U coNistHbIX Torsix. [IpuMepoM raropuna sipisger-
cst Halobacterium. Y1 HaoGopoOT, €C/id IpOCTElIIne
HE UMEIOT COKPATUTENIbHOM BaKyoJIi, KOTOpasi CO-
OupaeT U30BITOK BOABI U YIAISIET €r0, OHU pa3dyxa-
10T Y JIOMAIOTCSI B pa3BeeHHOM cpele, IMTOCKOJIbKY
HE UMEIOT KJIETOYHO cTeHKH (pasnm. 2.3.1). Ilpu
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3TOM BaXHOE 3HAYEHHE MMEET TaKKe IMPaBHJIBHBIM
OajlaHC MOHOB.

12.2. KynbTypanbHblie cpeapl

Cpena — 3T0 TBepHas WX XUAKAsT CYOCTAaHIIHS, CO-
Jiepxainasi MMTaTebHBle BeIeCTBA ISl KyJIbTUBH-
pPOBaHMsI (pOCTa) MUKPOOPTaHU3MOB, a TaKXKe KJIe-
TOK XUBOTHBIX WIM TKaHe# pacteHuil. Kymprypoit
Ha3bIBaIOT COBOKYITHOCTh MUKPOOHBIX KJIETOK, pac-
TYIIUX Ha cpene (I B Cpelie).

12.2.1. Teeppabie ¥ Xugkue cpeabl

MUKpOOpraHM3Mbl MOXHO BBHIpAIMBaTh Ha TBEP-
JI0¥i cpejie Wi B XKUIKo# cpene (OylIboHe).

TBepavie cpeabl

TBepavie cpensl OueHb YIOOHHI IUIS BRIPAIIMBAHUS
OaxkTepuii U rpUOOB; MX TOTOBSIT IyTEM CMEIIMBa-
HMSI XKMJIKOTO IMUTATeJIbHOTO pacTBOpA C rejieobpa-
3YIOLIMM KOMITOHEHTOM (OOBIYHO arapoM) B KOH-
ueHTpaiu 1—2%; Mpu 3TOM NOJydYaercs NHTa-
TeNbHBIA arap. Arap NpeAcCTaBiIsieT COO0M 3KCTpaKT
M3 KpacHBIX Bomopocieil. B koHueHTpauuu 1-2%
arap rwiaButcst ipu 90—100 °C u 3acThIBaeT Npu-
MepHO 11ipu 44 °C. Arap MOXHO IIpeABapUTEBHO
MPOCTEePWIM30BaTh HarpeBaHueM (pasn. 12.2.4) u
3aTeM OCTyOUTb. MUKpPOOPTaHM3MBI pacCEBAIOT IO
TOBEPXHOCTHU arapa IMocJie ero 3acThIBaHMS, JIMOO,
€CJI OHU BBIIEPKUBAIOT TEMITEPATypy OKoJIo 44 °C,
OOARJISIIOT K arapy HEIIOCPEICTBEHHO Iepel 3a-
CTBIBAHMEM; TOTJa OHM PaBHOMEPHO pacrpeaesi-
I0TCSl TIO Bcel cpede. Arap mpo3padyeH U, Oyayuyu
CJIOXHBIM TOJIMCAaXapUuIoM, YCTOMUMB K pa3pyllie-
HUIO MHMKPOOPraHMW3MaMH; 3TO OTHOCUTCSI K €ro
npeumMyiiectTsaM. [IpuMepsl UCITOIB30BaHUSI TBEP-
JBIX M XKUIKUX Cpel OyAyT MPUBEACHBI B TTOCIEIYIO-
mux pasgenax. Ha TBepawix cpegax MHOTAA BhIpa-
LIMBAIOT U KYJIbTYPHI TKaHEH pacTeHuit (1. 22).

Xugkune cpegsl

XKunkue cpenpl 4acTO MCIOJNB3YIOT IS U3YYESHUS
pocrta ronmynsamuu (pasm. 12.5). KiteTku noMemamoT
B IMPOOUPKY, 3aKPHITYIO BaTHOM MPOOKOii WiIu Me-
TAJTTMYECKOM KPBIIIKOM, WX B CTEKJITHHBIN (hia-
KOH C 3aBMHYMBAIONIENWCS KPBIIMIKOM, TaKOM Kak
YHUBEpCAJIbHBINA cocyn Makkaptau (puc. 12.2), B
KOTOPBII ITOMEIIAETCS OKOJIO 25 CM3 cpelibl — KaK
pa3 Ui 3aJMBKM omHoi vamku. Ilepen Tem, Kak
cpena OyneT HCITOJIb30BaHA IS BhIpalllUBaHUS
KYJIBbTYPHI KJIETOK, OHA TOJDKHA OBITh MPOCTEPHIIH-

30BaHa. Jlob6aBjIeHIe HEOOIBILIOrO KOJTMYECTBA KJle-
TOK K Cpejie Ha3bIBae€TCsl MOCEBOM (WJIM WHOKYJIsA-
nueit). ITocae MHOKYJISIIIUK Cpely OCTaBJISTIOT B TEP-
MOCTaTe IpU ONTUMAJILHOM JUISI pocTa JAHHOIO
MUKpPOOpraHu3Ma Temiieparype. PacTyiue KieTku
pacmpeleNIIIoTCs B cpelie CIydaifHbIM 00pa3oM.
IMpu ucnoabL30BaHUM OONBIIUX OOBEMOB CpEIbI
KyJbTYpy IIEpEMEIINUBAIOT, YTOOBI IPEIOTBPATUTD
ocemaHue KIeToK. st 3Toi e MpUMEeHSIOT MeXa-
HUYECKUE BCTPSXMBATEIM WM MAarHUTHBIE Melraj-
ku. KpoMe Toro, mpoImyckaioT CTEpWIbHBIA BO3AyX
yepe3 cpemy, YTOObI 00eCIeYnThb MOQIepKaHUe OIl-
TUMaJIbHOM KOHLIEHTPALIMU KHUCJIOPOa IO BCEH cpe-
ne. dnst huibTpaluy Bo3oyXa M €ro CTepHIM3alliK
HCIIOJIB3YIOT UMEIOIIHUECS B ITpOIaXe (DUILTPHI JIMOO0
(buIbTPHI U3 CTEKJISTHHOM HJIM HeabcopOupyloliei
XJIOTIKOBOM BaThl. Bo3myx rmocrymaer yepe3 pacrbl-
JIUTEJIb — YCTPOMCTBO C MHOXECTBOM MaJIEHBKMX
OTBEPCTHUIA, TIO3BOJISIONIEE NOTyYaTh UACaTbHBIE Ty~
3bIpbKM. Ero Kpenst Ha KOHIIE TPYOKM, UIyLIEH KO
ITHY cocyna ¢ KyJIbTypoil. 2KMUaKue KyJIbTYpbl MOXHO
BBIpAIIIMBaTh B BUJE NEPUOOUYECKHUX KYJIbTYD WIH
HEeTpepbIBHBIX KYIbTYp (paza. 12.10).

12.2.2. O6orauieHHble M CeneKktuBHble cpepbl

OGoramennas cpena — 3T0 Cpea, KOMIIOHEHTHI KO-
TOPOM COCTABJIEHBI TAKUM OOpa3OM, YTOOBI MaKCH-
MaIbHO YAOBJIETBOPUTH MOTPEGHOCTU OMpEAEIICH-
HBIX MUKPOOPraHU3MOB; TAKMM 00pa3oM MM 00ec-
TEYUBAETCS MPEATIOYTUTENIbHBII POCT MO CpaBHe-
HUIO ¢ IpyruMu. [Ipu BHECEHUU B cpedy CMeIllaH-
HOI KYJIbTYphl, KOTOPYIO Yallle BCETO BHIAEIISIOT U3
«TIPUPOIEI», OOBIYHO PACTET IIPEUMYIIECTBEHHO
OIMH WU HECKOJIbKO TUIIOB MMUKPOOPTraHU3MOB.
Hcnone3yss moaxonsulyro cpely, MOXHO HU30Mpa-
TEJIbHO BbIpalllMBaTh HYXHEIA MHKPOOPTraHU3M.
H3MeHsist ycioBUsI, TaKMe Kak TeMIiepatrypa, pH,
HUCTOYHUK YIJiepola U UCTOYHUK SHEPTUU, MOXKHO
noaoOpaTk TaKyl0 MX KOMOMHAIIMIO, KOTOpast MaK-
CUMAJIBHO ITOAXOAMT JUISI JAAHHOTO OpraHu3Mma.
K npumepy, Gakrepuu poma Salmonella, saBns-
ommecst Bo3oymurensiMu Tiuda (Salmonella typhi),
BBIICJISTIOT U MAEHTUMDULIMPYIOT, ITOMeIlasi 00pa3iibl
TIUIIY WK (beKTUI B Cpeny, COOEPKAIIYIO CEIEHO-
BBI€ IIPOM3BOAHBIEC (CEIEH -— 3JIEMEHT, 0 CBOMCT-
BaM HarnoOMHUHaIoui cepy). OObBIYHBIC KUIIICYHbBIC
OakTepuu, HarpuMep E coli, KOTOpble TOXE MOIYT
MPUCYTCTBOBATh B (heKausiX, IMOAABISIOTCS Celie-
HoM. ObGoralieHHas KyJabTypa — OIWH U3 Hauboree
MOITHBIX UHCTPYMEHTOB, UCIIOJIb3YEMbIX MUKPOOU-
0JIOTaMHU ISl BBIAEJIEHUSI MUKPOOPTaHU3MOB.
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CenleKTHBHAs Cpela — 3TO Cpela, B KOTOPYIO 10-
OaBJISIIOTCS BELLECTBA, IMOJABISIOLINE POCT BCEX Op-
raHU3MOB, 34 HCKJIIOYEHHEM OJIHOTO MJTH HECKOJIb-
kux. [TpuMepoM MOXKET CIIYKUTh 100aBIeHHE MTEHU-
LIMJUIMHA K KYJIBTYPE C LEJIbI0 0TO0pa YCTOMYMBBIX K
HEMY OpPraHMW3MOB, WK 0TOOp rHOPUIHBIX KJIETOK B
Mpoiecce MPOU3BOACTBA MOHOKJIOHANBHBIX aHTH-
Ten (pasn. 12.11.2).

12.4. Kak MOXHO BbiAENTb U3 M0Y4BbI OPraHU3M,
KOTOPbIN B KAYECTBE CAUHCTBEHHOIO
UCTOYHMKA 230Ta MCTIONB3YET aTMOCHEDHbIN
a30T (a30TUKCHPYIOLLMIT OpraHn3M)?

12.2.3. UnpukaropHbie cpeab

MHauKaTopHble Cpe/lbl COAepKaT MHAMKATOP, KOTO-
PBIii MO3BOJISICT BU3YATbHO OTJIMYATh OJHH Opra-
HU3MBI OT Apyrux. K npumepy, onpeaeneHHble 6ak-
TepuHu paspyiiaioT («cOpaxuparoT») caxap JaKTo3y
110 KMCIOTHI. B cpeie, monyyusileld Ha3BaHUe arap
MakkoHKu, Kotopas cofaepxut pH-mHmamkarop
HEUTpalbHBII KPACHBII M XKEMYHBbIE COIH, KOJIO-
HUM, cOpakuBaloLIMe JIAKTO3Y, OYIYT BBIJISIACTh
KpacHBbIMM, a He cOpaXuBalolllue JakTosy — Oec-
LIBETHBIMH WK GJ1€IHO-PO3OBBIMU. DTOT METO/L MC-
MOJIb3YIOT, HANpUMep, [UISl BbISBICHUS 3arpsisHe-
HUsI TUTBEBOI BOJBI CTOYHBIMU BofaMu. CTOuHBIE
BO/IbI COMAEPXAT KUILEUHBbIE OAKTEPUU, TaKUe Kak
E. coli, xoTopble cOpaKMUBalOT JIaKTO3y. TOYHO Tak
XKe, eCJIM B 00pasliie KUILIeUHbIX OakTepuii npucyTer-
ByeT Salmonella, To Ha arape MakKoHKM oHa Oynet
00pa3oBbIBaTh GECIBETHBIE KOJOHUH.

12.2.4. ToroBbie cpeabl

Cyxue cpenbl, coaep:KaliMe arap M Bce HeoD-
XONMMBbIE KOMITOHEHTBI, MMEIOTCH B TPOJAAXKE.
OOBIYHO MX BBIAEPXHUBAIOT 15 MUH B BOJIE M 3aTEM,
4yTOoObI MPOCTEPHUIIM30BATh, ABTOKIABUPYIOT B KOJI-
Oax wim durakoHax B Teyenue 15 mus nipu 121 °C. B
rpoliecce aBTOKJIAaBUPOBaHUS cpella NMepeMellnBa-
eTcs M pacTBopsieTcsl. BHyTpH aBTOKJ1aBa Mo/1 1aBie-
HUEM KMITUT BOJIA. ABTOKJIAB 3aKPBIBAETCS KPbIlI-
KO C 3alMTHBIM KJIalTaHOM, BBIITYCKAIOLIMM I1ap,
KOrma JOCTUIHYTO Heobxomumoe naBneHue. Yem
BBIILIE JABIEHWE, TEM BbILLIE TEMIIEPATYpa KUITEHUS
BObl. Tak CTepUIM3YIOT pPacTBOpPHI M 000pyIOBa-
HHE, HATIPUMED, CTEKJIAHHYIO rnocyny. YTo0bl yOUTh
BceX OakTepuii U MX YCTOMYMBBLIE CITOPbI, ODBIYHO

Puc. 12.2. Cospemennas mukpotuonoeudeckas aabopa-
MopuUs ¢ AAMUHAPHBIM BOKCOM.

poctatoyHo 15—20 MUH MHKyOAUMK TTPU AaBAeHUH
103 kITa (xkH/m2). TTpu TakoM gaBiieHUH TeMIIepa-
Typa BHYTpM aBTokJiaBa qocturaer 121 °C.

12.3. Mepb! acenTuku

CobuiolenHe Mep acenTHKH — 3TO MCIOJIb30Ba-
HHUE CTEPWILHOrO 000OPYIOBAaHUSA U PacTBOPOB W
NpejoTBpallieHUe MX 3arpsg3HeHUs B Mpolecce
paboTel. bakrepuu u criopsl TpUOOB LLIMPOKO pac-
MPOCTPAHEHB! B OKPYXAlOlllel cpelie, B TOM YUC-
Je U B naboparopusix. MUKpOOHOJIOTH JTOJIKHBI
MOCTOSAHHO 3a00THUTBCS O CTEPHJIBHOCTH IMUTa-
TEeJIbHOM cpenbl U 00opyaoBaHUs. DTHU «HEey100-
CTBa» — HEOTheMJIMMasg 4acTb paborel mioboro
MuKpobuosiora. B naboparopusix 1Koa M KO-
JeJKel y4aT TOJNbKO OCHOBHBIM Mepam Ipeno-
CTOPOXKHOCTH. 1151 pyTHHHONW MUKpOBUHOIOrHye-
CKOil paboThl HeoOXOOMMBI 0COOBIM OOpasom
obopynoBaHHbie jgabopatopuu. OHM JOJIKHBI
WMETh MOBEPXHOCTH, KOTOPHIE JIETKO OYMIIATE, H
CMEMATBHO OTTOPOXKEHHBIE MecTa sl paboTb
(bokchl), e obecrneunBaeTcsa nogavya (GUILTPO-
BaHHOIO CTEPWILHOIO Bo3ayxa (puc. 12.2).

12.3.1. 3anueka yawek

DTO OIMH U3 CaMbIX OCHOBHBIX MUKpOOHOIOrHye-
ckux MeronoB. Yamkoii HasbiBaloT vauiky [lerpu,
cofepKaliyio nuraTte/ibHblii arap. Yamku ITerpu —
CTEeLIMATBHO M3TOTOBIEHHBIE HEryOOKME KpPYTITbie
KOHTEHHEPBI, KOTOPbIE MOTYT ObITh CTEKJISTHHBIMU
WM TJIACTUKOBBIMU. OHM MCTIONB3YIOTCS LT pocTa
OakTepuii, rpuOOB MM KYJBTYPHl TKaHEH Ha TBep-
Joi nuratenbHoi cpeme. O0bruHO yawku [lerpu
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A

Mocne aBTOKNABMPOBAHWS

OCTYAUTE XUIKWIA NUTaTENbHbIV arap npumepHo ao 50 °C
(OH [LoMKEH BbITb TEMMLIM, ECAN NPUKOCHYTLCS PYKOM).
OTBUHTUTE KPLILLKY HNaKOHa, Kak MoKa3aHo Ha PUCYHKE.
Y1006bI He K1acTb ee Ha paboyyio NOBEPXHOCTb,

e OHa MOXET 3arPsA3HUTLCS, BO BPEMS 3a/IMBKM YalLeK
NpUAEpPXuBanTe ee MUNHUEM.

MepneHHo BLineiTe pacnnaefieHHbIN arap
(npumepHo 15-20 cm?) B Yaluky Netpwm,
NPUNOAHSB KPbILLKY HACKObKO 3TO HE06X0ANMO.
He HanuBaliTe arap Ha 60pTMKU YaLLKu

(ecnu 31O CAYYMNOCh, 3aNenTe APYryio HaLuky).
3akpoWiTe KpPbILLKY 1 JaiTe arapy oCTbiThb.

Puc. 12.3. IIpoyedypa 3aru6Ku uauex.

«[pokanuTe» rop/bilKo GiakoHa B Te4EHNE HECKONLKMX CEKYHA,
370 Aenaetcs 4Na TOro, 4To6bi BO3AYX BLIXOAUA U3 dakoHa,

1 MUKPOOPTaHU3Mbl He MOMNafany BHyTPb.

(Mpw 3TOM MUKPOOPraHUamMel He normbarT —

L1 3TOW LLeNIN HYXHO NPOrpeBaTh 04eHb AONTO. )

r Kpbiwwka : JOHbILWKO

Yawky NoACYLIMBAIOT, MOMECTUB AOHBILWKO HA KPbILLKY,
KaK Noka3aHo Ha PUCYHKe

MoacywmnBaHne HECKONbKUX Yallek

e T i B

Ecnv yawka 6yaet ucnonb3osaHa pns

paccesa LWUTPUXOM VAWM LINaTenem, To

HYXHO MOACYLUMTL NOBEPXHOCTb arapa v KpblLLKY nocne Toro,
KaK arap 3acTbiHeT. Jlyuie BCEro NoACyWwmBaTh Yawiky

B NepeBepHyTOM Buae B TepMmoctare npu 37 °C,

pacnosnaras ee, Kak Nnoka3aHo Ha pUCYHKe,

4To6bI PUCK 3aPaXEHVS Obin MUHMMANbHBIM.
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UMEIOT OKoJI0 9 cM B mMamMeTpe. CTeK/ISIHHbIE Yalll-
K1 MOXHO UCTIOJIb30BaTh TOBTOPHO MOCJ/Ie aBTOKJIa-
BUpoBaHUs. [l1acTUKOBBIE YallKM BhIOpAChIBAIOT
rocJie UCI0/b30BaHHsl; 0ObIYHO UX aBTOKJIaBUPYIOT,
4YTOOBI YHUUTOXUTH KyIbTypy. [Ipu aTOM OHU M1a-
BsATCA. Yallky MoKynaloT B 3areyaTaHHbIX YIaKoB-
Kax, KOTOpble CTEpUIM30BaHbl raMMa-00yyeHUEM.
KpbIlIKy NpersiTCTBYIOT 3arpsi3HEHUIO YalIKH, Of-
HaKO MOJIEKYJIbI ra3oB MoryT au¢b¢yHANPOBaTh
MeXIy BHYTPEHHUM 0GBEMOM YalllKK U OKpyKalo-
et cpeaoil yepe3 MUKpPOCKONUYECKHE HEPOBHO-
CTU B MECTaX CONTPUKOCHOBEHUSI JOHBILIKA C KPBIILI-
Koit. [ToaToMy KMCIIOpOA MMeET AOCTYM K KYJbTYpe,
a IBYOKHCb YTJIepOa BEIBOAUTCA HAPYXKY.

[Ipouenypa 3aquMBKMU pacIlIaBIeHHOTO MNUTa-
TeJILHOTO arapa («3ajJuMBKa YallKu») MpeacTaBjieHa
Ha puc. 12.3. ITogpasymeBaeTcsi, 4To arap ObLJ1 pU-
TOTOBJIEH B HEOOMbIIMX (hr1akoHax (rakoHbl Mak-
KapTHH).

12.4. MeToabl MHOKYNSILIMK

Bo u3bexaHue 3arpsi3HEHUS] MIpU BBEAECHUU He-
60JIbIIOrO KOJIMYECTBA MUKPOOPraHM3MOB B NUTa-
TEJIbHYIO Cpe/ly — HHOKYJISUMM (VI 1oceBa) — He-
00XOAUMO MCIIOJIb30BaTh aceNTUYECKUE METO/bI.
[Ipoueayphl moceBa pas3aMyarOTCcs B 3aBUCUMOCTHU
OT TUIA cpebl (KMIKOM WU TBEPIOIA).

12.4.1. NoceB Ha TBepAaylo cpeay
[Toces LTPMXOM, Wim NoCeB Pa3BEAEHUEM

MeTton npeacraBieH Ha puc. 12.4. OH npuMeHseT-
cs 11 BbIIEJIEHUST YMCTBIX KOJIOHUI 6aKTepuii U3
cMecHu G6akTepuii. [Ij1s1 moceBa MCMOJB3YIOT MPOBO-
JIOYHYIO TIET/I0, KOTOpYIO CHauyajga HYXHO Mpo-
KaJIUTh, KaK M0Ka3aHo Ha puc. 12.4,4, yToObl npo-
CTepUIM30BaTh. 3aTeM C MOMOILIBIO NMETIU OepyT
TOHKYIO TJIEHKY XUIKOW CYCMEeH3UU WU HEOOJIb-
110 KOJIMYECTBO TBEPIOro Marepualia, coaepxa-
IIeTO MCClienyeMble MUKPOOTPAaHU3MBbI, U3 NMpeaBa-
PUTEJIbHO BBIPALEHHON KyJbTYpblI WJIM APYroro
HCTOYHUMKA MHUKpoopraHuaMoB. [lerneit Msirko
IIPOBOMISIT IO MMOBEPXHOCTU Cpefbl, Aejas Cepuu
wTpuxoB. Tlocne Kaxnoil cepuu IITPUXOB YALLKY
HEMHOT0 ITIOBOPaYMBaloT, TaK YTOOBI B KaX10i1 HO-
BOM CepuM pacrpeie/isuIucCh OakTepuu U3 Tpe-
JbIIYIIEN CepUU IITPUXOB, UCTOLIAsl TAKUM oOpa-
30M IITPUXH IO OTAe/IbHbIX 6akTepuii (puc. 12.4).
(He nHapeiitech yTo-HUOYNb YBUIETh Ha (pUHAb-

HBIX HITpUXax [0 OKOHYaHMSI BpeMEHM MHKYyOa-
uuu!) Korma meron orpaboTaH, LUTPUXU MOXHO
JleJlaTh OYeHb OBICTPO.

C IOMOILBIO 3TOTO MeTOoAa MOXHO BBIIEJISTh
0aKTepuM U3 €CTECTBEHHBIX MeCT OOMTaHMS, Ha-
TpUMep M3 MOUBBI, MOJIOKA, Boabl. OOpa3Lbl TBep-
JIbIX CyOCTaHLIMI, TAKMX KaK MOYBa, JYYIlIe CyCIeH-
JIMpoBaTh B HeOOJBILIOM KOJIMYECTBE BOMBI, JINGO
NpeaBapUTeIbHO MPOUHKYOUPOBATh B XKUJKOI cpe-
Iie. bezonacHbIM HCTOYHUKOM JUISl pyTUHHOM pa6o-
Thl SIBJISIETCSI MacTeprU30BaHHOe MoJI0KO. I[lepen Tem
Kak IPOBOJIUTDb IKCIIEPUMEHTHI C OaKTepUSIMU UJTU
rpubamMi, cjieyeT 03HAKOMUTBCSI C MHCTPYKLIUSIMU
Y TnpaBUJiaMU O€30IIaCHOCTU, UTOObI CHU3UTh 0
MHUHMMYMa PUCK KYJIbTUBUPOBaHUS BpeIHbIX Opra-
HU3MOB.

[oces Ha noBepxHoCTs arapa

DTOT METOA MPOWJUTIOCTPUPOBAH Ha puc. 12.5.
OH ynoGeH I moceBa MUKPOOPraHU3MOB U3
XUIKON CYCMeH3UMM Ha TBepaylo cpeay. Merton
NMpUMEHSIETCS U1l ONpeAesieHUs] Yuciia KU3He-
CNOCOOHBIX KJIETOK B IMpobe Mocjie CepUHBIX
pasBegeHuit (cMm. pasza. 12.6.1). Ero MoxHo uc-
MOJIb30BaTh TAKXe€ IJIS MOJYYEHUS CIUIOIIHOIO
«ra3oHa» MMKpPOOPTraHUM3MOB Ha MOBEPXHOCTHU
arapa IocJjie TycToro nocea. 9To ymoOHO MpHU
aHaJIX3e aKTUBHOCTU MHTMOUTOPOB, TaKUX Kak
AHTUOMOTUKU WU Ae3MHOULUMPYIOLIHE BEIIECT-
Ba, KOTOpbIe 10OaBIAIOT B clieJlaHHbIE B arape yr-
Jy6eHUs1 TMOO HAHOCAT Ha AUCKU U3 (UIbTPO-
BaJIbHOU Oymaru, pa3aMelieHHbIE Ha MOBEPXHOCTHU
arapa. Muru6utop muddyHaupyeT 4depes arap,
o6pa3yst 30Hy MoJaBlIeHUsI pOoCcTa BOKPYT OTBep-
CTUI WM JUCKOB (PUIBTPOBAIbHONM GyMaru, Ko-
TOpasi BUHA Mocje UHKyGauuu. JiuaMeTp 30HbI
MOXET CJYyXHUTb MEPOH CTeNeHU WHIUOMpOBa-
HUS.

oces 3anmBkovi

DTOT MeTol, albTepHATUBHBI METOAY ITOceBa Ha
TOBEPXHOCTb arapa, UCIOJIb3YyeTCs U1 MHOKYIISI-
LMY KJIETOK M3 XXUAKOM KYJIbTYpHl, a TaKXKe [UIs
MoJcUeTa XM3HECITOCOOHBIX KJIETOK. IToCKOIBKY
KJIETKHY pacrpelesieHbl 110 Bcell cpele, a He TOJIBKO
M0 TMOBEPXHOCTH arapa, MOXHO MOJCYUTATh ropas-
Jlo 6osibliiee ux Kosandectso — ao 1000 KoyioHUit Ha
yaluiky. OqHako pasMepbl BbIPOCHINX KOJIOHU M 3HA-
YMTEJILHO MeHblIe (puc. 12.6).
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A [}
MNMpokanueanue OxnaxgeHue neTnm
netnu
OxnapuTe neTno
B TeueHue npumepHo 10 ¢,
pacnonoxme ee
NS 3TOr0 y OCHOBaHUA B v )
ByH3EHOBCKON ropenku,
TaK Y1066l NneTna Bsina
Ha BO3Aayxe, unu
NOMECTVE ee B arap
MpokanuTe NPOBONOYHYIO
| nernio nokpacra, noMecTve ee
MNPUMEPHO B CepeanHy
| A J nnamMeHu ropenku
ByHaeHoBCKas \\ /
ropenka — '
B I
Moces WTpUxom il 21110, " Bua vawku nocne nukybaumm
Kononwu,
BbIpOCLUME
Uudpamu 18 M3 OTAENBHBIX
o6osHaseHa 17 GaKTepuit™——=—__
nocneno- 16 N
BATENLHOCTE 15
HaHeceHus 14
LUTPUXOB 13

Ecnu Heobxoaumo, To
NPOLUECC MOXHO NOBTOPHUT,
B3AB OOHY W3 3THUX KONOHMWA,
yTo6b YEEAWTECA B MX YUCTOTE.

3anonHuTe NeTNI0 KYNLTYPOH, ECNY OHa HAXOAUTCA B XWAKON Cpeae. Takum cnocoGoM MOXHO NOMY4UTL
MPUKOCHUTECH K KYNbTYPE NETNEN, ECNKM OHA HAXOAMTCA Ha TBepaoH cpeae.  MWCTYIO KYNbTYpY

MNpuoTKpOITE KPBILKY Yawwku MeTpu, Hackonbko TpebyeTcs,

W NErkMM KacaHnem pacnpegenure npoby, Kak Noka3aHo Ha PUCYHKE,
He NOBPEeXaas NOBEPXHOCTL arapa.

BepuTteck 3a py4ky NeTAU NPUMEPHO B CEpeauHe

(B TOUKE paBHOBECHA) M AEPXUTE NETNID NAOCKO.

Kaxaan nuiua 0603Ha4aeT OAMH WITPKUX NPOBONOYHOM NETNEN.
MpokanueaiTe v OXNAXAANTE NETNI0 NOCNE KAXA0W CEPUM U3 LIBCTH NUHKIA.
Ewie pa3 npoxanute NeTnio B koHue. MoAnMWKTE QOHBILIKO Yalikm .
MHKyDMpyiTe Yallku B NEPEBEPHYTOM NONOXEHUM,

4106kl M36eXaTh NONaaHNs KOHAEHCATA Ha KYNbTypY

24

19 20 2122 b

* MognuceiBaHWe Yawek

= llara

* MHKMumansi

- Copepxumoe

Ecnu Bbl NnoanuceiBaeTe

B 3epKancHOM oToGpaxeHnu,
TO HAANWUCL MOXHO ByaeT
NPO4MTaTL HEPES KPLILLKY

Puc. 12.4. Ilocee wumpuxom, uau pazeedenue Kyabmypeol.
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A. NomecTtuTe WwWnNatens 8 HeBONLLLOK CTakaH
C 3TUNOBbIM CNUPTOM

~ CrexnaHHbIi
wnaresns

70% cnupT
(BOCNNaMeHsiowmiics,
AepxuTe nopjansiue
oT BYH3EHOBCKOW
ropenku)

B. BuiHbTe wnatens u3 cnvpra
1 faiTe cTevb nabbiTky cnupTa

Mopoxrute cNMpT, NPOHECS LWNATENL Yepes nnama
6yH3EHOBCKOW ropenku. He ocTasnsiTe WwWnartens B niaMeHu,
TaK KaKk OH MOXEeT TpecHyTb. (CnupT BO3ropaeTcs npu Temneparype,

3HAYUTENBHO MEHBLLEN, YeM Temnepartypa nnamexn GyH3eHOBCKOI ropenku. )

Mocne Toro Kak cnMpT NPOropuT, OCTYAWUTE WnaTent B TeveHve 10 c.
Mocne Ucnonb30BaHKa XPaHWTE WNATeNb B CTaKaHe.

Zl. Bup wawku nocne niky6aumm

KonoHun
Ha NOBEPXHOCTH
arapa

MoacyvTaiTe YMCNO KONOHWA. STO YNCNO COOTBETCTBYET
KONWYECTBY MCXOAHO MHOKYNMPOBaHHLIX DakTepuid.

Puc. 12.5. [Tocee nHa nosepxnocms azapa.

OnpeneneHHblil 00beM (10 0,5 cM?) K1eTouHOM
CYCIIEH3HM BHOCAT B MOAXOMSIINNA 00beM (OKOJIO
15—20 cM3) pocTeprIIM30BaHHOTO PACILIABIEHHO-
ro B HeOoJIbILOM (PJIAKOHE MUTATEIBLHOTO arapa, Ko-
TOpPBI TMpenBapuTebHO ObUI  OXJAXIEH [0
45-50 °C B BonsHO# GaHe. CHUMAIOT KPBILIKY W

B. Nepenecute HeBonbLwoii GrkcupoBaHHbii 06bem (0o 0,5 cm3)
CYCMNEH3UMW KNETOK Ha NOBEPXHOCTL MUTATENLHOro arapa

8 4awke MeTpw. MpyLwa Ha KOHLUE NUNETKX NOMOraeT
KOHTPONWPOBAaTL TOYHOCTL NEPEHOCA.

Mpobka 3 xNONKOBO BaTk ANA
NPeaoTBpaLLeHUs 3arpasHeHus

W3 rpywm
CrepunsHas
HapeHbTe
y PE3VHOBYIO rpyLLY
N HENOCPEACTBEHHO

— MuTatenbHbli arap nepen

MCNONbL30BaAHWEM

I". Pacripenenute XnakocTb No NOBEPXHOCTH arapa ¢ NOMOLLbIO
wnarensi, 0iHOBPEMEHHO NOBOPAYMBAs YaLLKy, YTOOL! NOKPLITL
BCIO NOBEPXHOCTL. MOANULIMTE AOHBILIKO YalKu M MHKYGUpYiiTe ee.

nepen 100aBIEHUEM KIETOYHOH CYCIEH3MM ITPO-
JKUTAIOT TOPJBIIKO (hjlakoHa, KakK TOKa3aHO Ha
puc. 12.3, A u b. CycneH3uio KJIETOK TUIATEIBHO
MepeMeLUBaIOT C MUTATEILHBIM arapoM, MoBopa-
yuBasi (He BCTPSIXMBAasl) Ha3al U BIepe/l 3aXaTblil B
nagonsix daakoH (puc. 12.6, A). 3aTeM BbUIMBAIOT
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Puc. 12.6. [loces 3aruskoii.

CMeCh B CTEpWIbHYIO Yaliky IleTpu, Kak moka3aHo
Ha puc. 12.3, B. [lommuchBalOT JOHBILIKO YAIIKH U
HUHKYOUpYIOT ee. [Tocne MHKyOalMK yalKa BbIT/Is-
JUT, KaK 1oKa3aHo Ha puc. 12.6, b.

loces yxonom

Metoa MCMONB3YIOT VI KYyJbTUBHPOBAHUST aHAd-
POOGHBIX OPTAaHU3MOB WM OPraHM3MOB, PACTYILMX
TMPU HU3KONH KOHLIEHTPAaUU KKCa0poja (MUKPO-
aspodunoB). OGBIYHO MCHOJIL3YVIOT IMPOOUPKY C
MUTATeJbHOM arapu3oBaHHOU cpenoli. biaromaps
HEOOJbINONW MOBEPXHOCTU U JIOCTATOYHO OOJIBIITON
nyOuHe arapa B MPOOHMpPKE MO CPaBHEHUIO ¢ Yalll-
KOU JOCTYN KUCIOPO/Ia BHYTPh arapa orpaHHIvBa-
eTcsi. IloceB MPOM3BOAAT IMPSIMOI ITPOBOJIOYKOHH
(6e3 memM), unm O0aKTEPUOJIOTUUECKOU WUIIOH.
HeGonpimoe Koan4ecTBO KyJIBTYypHl (TBEPIOM MU
XKMKOM) 6epyT KOHYMKOM UIJIBI U 3aTE€M BepTH-
KaJIbHO MPOKAJBIBAIOT €10 arap (puc. 12.7). Kynb-
Typa pacTeT B arape BO BCE CTOPOHBI OT IMHUM TIPO-
Kona.

Mpotka u3
XNONKOBOW
BaTbl

Poct MukpooprasnamoBs
6nnxe K NOBEPXHOCTH
NoAABNAETCS KUCIOPOAOM.
Tak 6akTepun
pacnpeaensoTes

nocne UCXOAHOTO

nocesa yKonoM

- bakTepuonoru-
yeckas urna

MuTatenbhbii arap

Puc. 12.7. Iloces ykorom.

KosnoHun,
pacnpeneneHHble

/ B CpeAe CNyYanHbIM
obpasom

12.4.2. MNMoces B Xuakyto cpeay

Ecnm k1eTKH, KOTOophle COOMpaloTcs BBICEBATh, Ha-
XOJTCSl B XXHUIKOCTH, HaIPUMEDP B BOIE, MOJIOKE
iy OyJIbOHE, TO JUISI TIEPEHOCA ITPOOEL B TIPOOUPKY
C MUTATeLHOU Cpeoil NCMOIB3YIOT MTPOBOJIOYHYIO
netmo. ITeTnio Morpyxaior B cpey U MSITKO B30a-
ThIBalOT ee. He 3a0bIBaliTe MpoOKaIMBaTh FOPIIBIIIKO
(hrakoHa, ecnmM CHMUMAaETe KPBIIIKY WIH yIAJISTHATE
BaTHYIO IIPOOKY.

Ecnu 3aceBaeMasi KyJbTypa HaXOOUTCSI BHYT-
PU UJIA Ha TIOBEPXHOCTH TBEPAOIO CyOCTpaTa, Ha-
MpUMep MOYBBI MM HUTATEJIbHOTO arapa, TO
MOXHO TakKXe MCHOJb30BaTh NPOBOJIOYHYIO MET-
JII0 17151 TIoCceBa B XXKUIKYIO cpeay. [l yerenrHoro
TepeHoca A0OCTATOYHO TMOTZpeTh NETAI0 O BHYT-
PEHHIOIO TOBEPXHOCTh COCY/AA C MUTATEIBHOMN
cpenoiu.

B o6oux ciryyagx mis e peMellinBaHusl KyIbTy-
PBI MPOOUPKY € 3aCETHHOM XKUIKON CPEIoil MOXKHO
clerka moTpsICTH.

12.5. Pocr 6akTepuii

12.5.1. Poct nonynsiumm

Korma 6akTepurambHbIe KITETKHM JOCTUTAIOT ONpeac-
JIEHHBIX Pa3MEPOB, OHU MECPEXOIAT K OECIIONIOMY
Pa3MHOXEHMIO, KOTOPOE HA3LIBAETCS] MPOCTHIM Jie-
JIeHMeM; IpY 3TOM KJIETKa NETMTCSA Ha JBE WUAEH-
TUYHBIE fo4YepHUE KJIeTKH (puc. 2.11). Jetanu sto-
TO Tpollecca OnmucaHsl B pasn. 2.5.3. B aToit rnase
Mbl IIOAPOGHO PAcCCMOTPUM POCT LIENOU MOITynsi-
LMK,

Ecnu ogHOYHYI0 0aKTEPUIO TIOMECTUTH B IM-
TaTeJILHYIO CPely B ONTHMAIBHBIX YCIIOBUSIX POCTA,
TO OHAa U €¢ IIOTOMKM OYIyT JEJIMTHCS KaxKabie
30 MUH, KaK 1oka3zaHo B Ta61. 12.2.
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Ta6bnuua 12.2. Poct MogenbHol nonynsumm 6akrepuit

Bpems, 4 0 0,5 1 L5 2 2,5 3 3,5 4 45 5
) 0 1 2 3 4 5 6 7 8 9 10

A - 1 2 4 8 16 32 64 128 256 512 1024
b 0,0 0,3 0,6 0,9 1,2 1,5 1,8 2,1 2,4 2,7 3,0
B ek 20 2] 22 23 24 25 26 27 28 29 2]0
r 0 1 2 3 4 5 6 7 8 9 10

* Yucno neneHui
- .
Yucno 6akrepuii
" lg yncna Gakrepuit
Yucno 6akTepuii, BHIPAXXEHHOE B BUIIE CTENEHHU UMCia 2.
log, yucna 6akrepuit

Rk

R

12.5. Ecmm Bbl ewe He otBeTwm Ha Borpoc 2. 1
B 1. 2, TO NCTIO/b3YATE AaHHbIE U3
1a05mubl 12.2 ANng NOCTPOEHUS! rPagUKOB
3aBUCUMOCTH yucnia bakTepuid (rpagmk A) n
lg uncna baktepwi (rpagmk b) or Bpemenn.
Y10 MOXHO cKa3arb 0 popMe Takux rpagmkos?

VBennyeHUe 4uciaa KJIETOK, KaK I0Ka3aHO B
Tabn. 12.2, xapakTepHO ISl JIOrapu)MU4ECKOro,
WY 3KCIOHEHIMAJIbHOro, pocta. Ero jierko oobsic-
HUTb, €CJIM PaCCMOTPETh CTpoKY B B Tabi1. 12.2, roe
YUCJI0 GaKkTepHrii BhIpaXXeHO B BUjIE YMCia 2, BO3Be-
JEHHOTO B OIpelesieHHYIo crerieHb. [loka3zaTesb
CTETNIeHU MOXHO Ha3BaTh Jiorapudmom (log), win
9KcrnoHeHTo. JlorapudMmbl, WU 3KCITOHEHTHI, 00-
pasyloT JIMHEHHO yBeUuuuBawowuiics psn 0, 1, 2, 3,
U T. 1., COOTBETCTBEHHO YUCITY ACJICHU.

Yucma B rpade A Tabuuubl 12.2 MOXHO
MpEeICTaBUTh B BUJIE JIOTapU(PMOB IO OCHOBAHUIO 2,
Kak 1oka3aHo B ctpoke I'. (CpapHure cTpoky B co
ctpokoii I'.) OmHaKo MPUHSITO UCTIOIB30BaTh JIOTa-
pudMbI ¢ ocHoBaHueM 10, kak B cTpoke b. Takum
obpasoM, 1 310 109, 2 310 10%3, 4 310 109, K1 T. I.

Kpusas Ha rpaduke A B Bompoce 12.5 mpen-
CTaBJsieT cCOOOH JorapupMuIecKyio, Uiy 3KCIOHEH-
MAJIbHYI0, KPUBYIO. Takue KpUBBIE pPOCTa MOXHO
npeoOpa3oBaTh B IpsSIMble, ITOCTPOMB rpaddUKU B
nosnysiorapupmMuyeckoM macimrtadbe. Takum obGpa-
30M, B UICAIbHBIX YCJIOBUSIX POCT OAKTEPUIA SIBJISI-
€TCsl 3KCIIOHEHIMAIbHbIM. [IpU 3KCrOHEHIMaIb-
HOM pOCTe€ BpeMsi, KOTopoe TpebyeTcst ISl yaBoe-

HMSI YyKciia 6aKkTepuid, MocTosiHHO. OHO Ha3bIBaeTCSI
BpeMeHeM YABOEHHs, WIU BpeMeHeM reHepaluu, U
€r0 MOXXHO paccuuTaTh, UCXOMs U3 rpaduka.
NneanbHyio Mozeb pocTa MOMYJISILiMKA OaKTe-
pUi1 MOXHO CPaBHUTH C POCTOM PEAJILHOM ITOITYJIsI-
LIMH B 3aKPBITOM COCYJi€, IlIe HET BHEITHUX BO3/IEH-
CTBMI, HampuMep He HOOaBJSIOTCS MUTATEJIbHbIC
BemlectBa (puc. 12.8). 3aMeTbTe, 4TO TIPUBEICHBI
IIBe KpUBbIE, OJJHA M3 KOTOPBIX OTpaxkaeT odIee
yucIo GakTepuii, BKitoyas rorubuimx. Ha mpakru-
Ke JIer4e BCEro OMpeleiuTh MMEHHO 3TO YMCIIO
(pasn. 12.6.2). Bropoii rpaduk, Hanbosiee MHTEpeC-
HBIY JUISI U3YYEHHUSI, OTPAXKAET YHUCJIO KH3HECTIOCOD-
HbIX Oaktepmii (paszn. 12.6.1). Dra KpuBas uUMeeT
yeThipe ¢asbl. [lepBasi — 3710 Jar-¢aza, B Xoae Ko-
TOpON OakTepuM aJanTUPYIOTCSI K HOBOHW cpene
00UTaHUSsI, U MAKCUMAJIbHAsT CKOPOCTb POCTa HE 10-

Xusble 1 normbme 6aktepum
(obLLee 4Mcno KNeTok)
= _t— = = = = - - - =
a ~ | CrauvonapHas P
2 y dasa .
o] , yrHe: ~
S Log-da3zay Te”""‘/
© /
5 , / XKuble 6akTepum -
5 y (4mcno
o XU3HECNOCO6HbIX
| KNETOK)
Nar-¢dasa
Bpewms

Puc. 12.8. Tunuunbiii pocm 6akmepuarbHoil NORYASUUU.
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cturaercs. B aTor nmepuon B KiieTKax 6akrepuii Mo-
I'yT, HallpUMep, CUHTE3UPOBAThCSI HOBbIE (hepMEeH-
TbI, HEOOXOAMMBIE [IJIS1 YCBOCHUS TE€X IMUTATEJIbHBIX
BELIECTB, KOTOPHIE IIPUCYTCTBYIOT B HOBOIA Cpere.

Cnenyroniasti ¢aza — JorapumMuueckasi, Korma
0aKTepUU pacTyT C MAKCUMAJIbHOUM CKOPOCTHIO, YHC-
JI0 GaKTepUil YBEIMYMBAETCS ITOYTH SKCIIOHEHLIMAITb-
HO, T. €. KpHUBasi poCTa IPEACTABISAECT COOOI MOYTH
MpsIMY10 JIMHMIO. B Xoe 3Toi1 (ha3bl BpeMst yIBOSHUS
OCTaeTcsl IIOCTOSTHHBIM U UIMeET MUHMMAaJILHOE 3Ha-
yeHue. Co BpeMEHEM pOCT KOJIOHUM HAaYMHAeT 3a-
MEIUISAThCS, BpeMsl YIBOCHUS HAYWHAET YBEJIMYM-
BaThCsl, U KYJIGTypa BXOAWT B CTAUMOHApHYI0 a3y,
KOTJa CKOpOCTb pOCTa TOMYJISILIMM paBHA HYMIO U
KOTJa pe3K0 BO3pacTaeT KOHKYPEHIIUS 3a ITUIIECBbIE
pecypchl. O0pa3oBaHUE HOBBIX KJIETOK 3aMEIISIETCS
U 3aTeM COBCeM Ipekpaiaercs. JIroboe yBenmmueHue
YuCJia KJIETOK KOMIIEHCUPYETCST OMHOBPEMEHHOI T~
0eJIbI0 IPYTUX KJIETOK, TIO3TOMY CyMMapHasi YUC/IEH-
HOCTb XHBBIX KJIETOK OCTaeTCsl ITOCTOSTHHOM. Ilepe-
XOI K 3TOM (base onpenessieTcs IeiCTBUEM psia hak-
TOPOB: UCTOLIEHHUEM HEOOXOIUMBIX ITUTATEIbHBIX BE-
LIECTB, HAKOIUTEHHEM TOKCUYHBIX IIPOIYKTOB pacra-
J1a, TAKMX KaK CIUPT, a B CJTy4ae a3pOOHBIX OaKTepuii
elle ¥ orpaHMm4YeHreM JOCTyIIa Krciaopona. Poct 6ak-
Tepuid 3aMeUISIETCS TAaKXe Ipy n3MeHeHun pH.

Bo Bpemst nocnenHe ¢asnl — Gasbl 3amesIeHus
pocTa — BO3pacTaeT CKOPOCTh I'MOeNM KJIETOK, U
OHA CTAaHOBUTCS BBIIIIE, YEM CKOPOCTh pa3MHOXe-
Hus. Co BpeMeHeM KJIETKM BOOOIIE IpeKpallaoT
BOCIIPOM3BOIUTHCSI. MeTonbl nmoacyera yucia 6ak-
TEPHUI OITMCAHBI B CJIEAYIOIIEM pa3felie.

12.6. Kakoii Bug GyaeT nMeTs rpagmk pocTa,
ecnm npoby bakTepuii 0T00pA/IM B HAYa/1E
CTaLMOHAPHOM Pasbl poCTa Ky bTypbl,
3acesm B CBEXYIO CPESY M UIMEDPSN
pocT nonynsiymm?

Kynbypa 6aktepuii bbina nocesHa B
MUTATEsIbHYIO CPERY U BbIAEDXUBAIACH

npu 30 °C. Haumnas ¢ To4kn 0 yepe3
0npesesneHHbIe UHTEPBA/bI BDEMEHM,
yKasaHHbie B Tabn. 12.3, noacyntbiBam
YnC0 OaKTEPUASbHBIX KNIETOK B KYJIbTYpE.
Ucnonb3ya gannbie Tabn. 12.3, Haveptute
rpagukn pocra.

O6wsCHNTe, NCIONB3YS BaLLM IPaPuKH, YeM
BbI3BaHbI UBMEHEHWS YNCAIA KNETOK.

12.7.

12.8. KakoBO MUHMMA/IbHOE BDEMS Y[IBOCHNS
(Bpems reHepaiinm) 6akrepuii
B Bonpoce 12.77

Ta6nuua 12.3. Kynbtypa 6aktepuii npu 30 °C

Yucno kremok, MiH.

Bpems, u HCUBLIX HCUBBIX U MEPMBBIX
0 9 10
1 10 11
2 11 12
5 18 20
10 400 450
12 550 620
15 550 700
20 550 850
30 550 950
35 225 950
45 30 950

Te e IpUHLMITBI IPUMEHUMBI K POCTY JIFOOBIX
MONYJISILUM, JaXe MONyasLyi yenoBeka. TeopeTu-
YeCcKM Jto0ast MOMyJSILUs MOXET ITOCTUYb 3KCIO-
HEHLMAJIbHOTO POCTa, €CJIM BpEeMS YIBOCHUS OCTa-
eTcs TOCTOSTHHBIM. OJTHAKO paHO WUJIX ITO3IHO B Jie-
JIO BCTYIAIOT JIMMUTHPYIOIIKE (HAaKTOPhl, U U3y4e-
HMeE 3TUX (PAaKTOPOB COCTABJISIET OCHOBY ITOITYJISIIY-
OHHOI1 3Kojioruu (pasm. 10.7).

12.5.2. inaykcus

JAuaykcuss — MOSIBJIEHUE ONHOW WJIM HECKOJbKUX
NnepexogHbIX (T. €. BpeMeHHBbIX) a3 pocra B
KYyJIbType. DTO MPOMCXOIUT, KOTa OaKTepuu Haxo-
JATCS B Cpelle, COAepXKallieil 1Ba Uu 6oJiee ajibTep-
HATUBHBIX UCTOYHMKA NMUTaHUS. YacTo GakTepuu
HUCITOJIB3YIOT OIMH MCTOYHMK, IMPEAIIOYUTast ero
JIPYroMy, TIOKa 3TOT TepBbIii HE UcToLUTCSA. Torna
OakTepuu MepeKTIoYaloTcsl Ha OPYrod MCTOYHUK
nmutaHus. OMHAKO POCT 3aMETHO 3aMeIUTsieTcs ellie
JI0 TOTO, KaK IPOU30lILla CMEHa UCTOYHUKA MUTa-
Hug. Ilpumepom siBasercs E. coli — Oaxrepus,
0OBIYHO OOMTAOINAs B KUIIIEUHHKE. B KauecTBe uc-
TOYHHKA SHEPTUM U YTJepoda OHa MOXET UCIOJb-
30BaTh IJIIOKO3Y WIM JIakTO3y. Eciid npHUCyTCTBYIOT
00a yriieBona, To BHa4yaJle UCITONb3YeTCs ITI0KO3a, a
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3aTEM POCT 3aMeLISIETCS OO0 TEX ITOp, IT0Ka He obpa-
3y10Tcsl PepMEHTBI, COpaXXMBAIOLIUE JIAKTO3Y.

12.5.3. O6pa3oBaHue NepBUYHbIX 1
BTOPUYHbIX MeTabonuToB

[TepBuyHbie MeTa00MTBI — 3TO MPOAYKTHI METa00-
JIU3Ma, HEOOXOIUMBIE TSI POCTA M BBKMBAHMUS.

BropuuHbie MeTab0aMTBI — MPOAYKTHI MeTabo-
JIn3Ma, KOTOpble He TPeOYIOTCS ISl pOCTa U HE CYy-
LIECTBEHHBI TSI BbKMBaHUsA. TeM He MeHee OHM
BBITIOJTHSIIOT ITOJIE3HbIE PYHKIIMU U 4aCTO 3alUIIA-
10T OT ACUCTBUS APYTUX KOHKYPUPYIOIIUX MUKDPO-
OpraHU3MOB JIU00 MOJABJSIOT Ux pocT. Hekotopsie
U3 HHUX TOKCHUYHBI JJIS XWBOTHBIX, TIO3TOMY OHH
MOTYT HCIIOJIb30BaTbCsl B KayeCTBE XMMUYECKOTO
opyxusi. B Haubosiee akTUBHBIE TTEPUOIBI POCTA Ya-
1Ie BCEr0 OHU He 00pa3yloTcsi, HO HAUMHAIOT MPO-
U3BOJUTHCS TMPHU 3aMEUIEHUHU poCTa, KOrjaa CTaHo-
BATCSA JOCTYITHBIMU DE3€pBHBIE MaTepuasbl. Bro-
PUYHBIMU METaOOUTAMU SIBISIIOTCS HEKOTOpPBIE
BaXKHbI€ aHTUOMOTHUKH.

12.6. U3mepeHue pocta Oakrepuit U
rpmOoB B KynbType

B mpenpimyieM pasnerne Mbl ITpOaHaTM3UPOBAIA
THUITMYHYIO KPUBYIO pocTa 0akTepuil. MOXHO OXH-
JIaTh, YTO TakKas X€ KpHUBasi XapaKTepHU3yeT pOCT
JIpOXXKeil (OMHOKJIETOYHBIX 'PUOOB) WJIM POCT JIIO-
0011 KyJIbTYpPBhl MUKPOOPTaHU3MOB.

IIpu aHamu3e pocra OakTepuil WIA IPOXOKEN
MBI MOXEM JIM00 HEIOCPEICTBEHHO MOACYUTHIBATD
YUCJIO KJIETOK, JIMOO M3MEPSITH HEKOTOphIE Mapa-
METpHI, 3aBHCHMBIE OT 4YMCla KJIETOK, HaIllpuMep
MYTHOCTb pacTBOpa WJIY BblIeneHUe raza. OOBIYHO
HeOOoNBIIOEe KOJIMYECTBO MMKPOOPraHM3MOB 3a-
CEBAIOT B CTEPWJILHYIO ITUTATEILHYIO CPEy Y BhIpa-
UIMBAIOT KYJIbTYPY B MHKyOaTrope Mpu ONTUMAJIb-
HOM TeMrepaType pocta. OcTajbHbIE YCJIOBUS
JIOJIKHBI OBITh KaK MOXHO 00J1e€ 0JIM3KUMU K ONTH -
MaJIbHBIM (pa3a. 12.1). PocT cnenyetr uaMepsiTh OT
MOMEHTa MHOKYJISIIUH.

OOBIYHO B HAyYHBIX HCCIIEIOBAHMSIX IIPUIAEP-
KMBAIOTCSI XOPOILEro MpaBuja — MPOBOIUTH IKC-
TePUMEHT B HECKOJIbKUX ITOBTOPAX U CTABUTh KOH-
TPOJIbHBIE MPOOBI, TIE 3TO MOXHO U HyXHO. Heko-
TOpblE METOAMKM HM3MEPEHHUs] pocTa TpedyioT
OIpeIeJICHHOTO HaBblKa U JaXe B pyKax CITeLIMaIk-
CTOB OHM HE OYeHb TOYHBIL. [103TOMY MMEET CMBICI
CTaBUTh, €CJIM BO3MOXHO, ABE IMpPOObI (OOUH TO-

BTOp) B KaxXIOM 3KcrnepuMeHTe. KoHTpoJsibHas
po6a, B KOTOPOil K MUTaTeJIbHOM cpelie He 100aB-
JISTA MUKPOOPTaHU3MBI, TIOKaXeT, JeCTBUTEIbHO
JI1 BB paboraere cTepwibHO. MIMesl ToCTaTOYHBIN
OITBIT, MOXHO B COBEPIIEHCTBE OBJIAJETh BCEMM
OIMMCAHHBIMM METOJAMH, IIO3TOMY MBI COBETYEM
CHayajla TONpPAaKTUKOBaThbCsS B HUX, MpEXAE 4YeM
OHM OYIyT UCITOJIB30BaHbI B paboTe HaJl IIPOEKTOM.

OmnpeaenuTh YUCIO KIETOK MOXHO JIBYMS
CrocobaMu, a UMEHHO, ITOACYMTHIBAsA JIMOO YKCIIO
KU3HECITOCOOHBIX KJIETOK, JHOO 0O0llee YHCIO
KJIETOK. YHCA0 KH3HECHOCOOHBIX KJIETOK — 3TO
YUCJIO TOJBKO Hcuebix KiieToK. O0mee YHCI0 Kie-
TOK — 3TO CYMMapHO€ YMCJIO KaK HCUéblx, TaK U
Mepmeébix KIETOK; OOBIYHO STOT IIO0Ka3aTellb
OIpEE/INTD JIeTYe.

12.6.1. Yucno xu3HecnocoOHbIX
KNIeTOK

MHorga BaXHO 3HaTh YMCJIO KU3HECITOCOOHBIX
ki1eTok. Hampumep, MOXHO OLIeHUTb 3(pdeKkTnB-
HOCTb T'MO€JIM OIpeAeIEHHBbIX OaKTepHUid IIpU Iac-
TEepU3aLMU MOJIOKA, U3MEPSISI KOJTMYECTBO XKHU3HE-
CIIOCOOHBIX OaKTepHUi 10 U IOCIEe MacTepU3alvH.
B npoMBIIIIEHHOM MTPOM3BOACTBE TOJIBKO XKUBBIC
KJIETKM YYacTBYIOT B Mpoliecce, II03TOMY U 3[IeCh
BaXXHO 3HATh YMCJIO XHUBBIX KJIETOK B KYJIBTYpE.
Koau4ecTBO XH3HECHOCOOHBIX KJIETOK MOXKHO
MOJACYMTHIBATh Ha YalllKax, Ilie KyJbTypa paclipe-
JeJieHa T0 TMOBEPXHOCTH arapa WJIM BHECEHa B
arap; 4UCJIO XM3HECIIOCOOHBIX KJIETOK IPOXKeil
MOXHO TOICYUTHIBATh, UCMIOJIb3Ys] METOJ T€EMOILIU -
TOMETpUH.

[Nloces Ha noBepxHOCTL arapa

DTOoT MeTod OBLI yXe omucaH B pasn. 12.4.1
(puc. 12.5). HebGonb110¥ U3BECTHBIN 00bEM KYJIBTY-
PBbl HAHOCSIT Ha ITOBEPXHOCTD ITUTATEJILHOTO arapa B
yaiuke Ilerpu. HegoctatkoM 3TOro Metoaa siBiisieT-
Csl TO, YTO YaCTh KYJbTYPhI OCTA€TCsI Ha MTOBEPXHO-
CTH LUIATEJIsI U B MUIIETKE, I03TOMY HEBO3MOXHO
MOACYMUTATh YUCJIO KJIETOK C BHICOKOM TOYHOCTHIO.
OmHako 4acTo 3T0 OBIBAET HE BaXKHO.

MeTon OCHOBAaH Ha TOM, YTO Kaxaasi OakTepusi
4yepes orpeaeIeHHbI MepUOA BpeMEeHHU, HallpuMep
yepes JIBa AHSI, AaCT OAWHOYHYIO KOJIOHMIO. Takum
00pa3oM, YMCIIO OaKTepuii B UCXOIHOHN JT00aBJIEH-
HOI1 Mpobe paBHO YMCITY KOJOHUM, BEIPOCIIHX IO~
cjie MHKy0aiuu. HeBoopyXeHHBIM IJIa30M pa3iu-
YUMBI TOJIBKO KOJOHHMHU, coctosiue u3 100 000 u
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CrepunbHas
nuneTka
Ha 1cm?
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9,9 cm3 cTepUNBLHON AUCTUNNMPOBAHHOW BOALI

Puc. 12.9. [Tpucomoenenue cepulinbix pazeedequil.

bonee kietok. OOBMHO KOJIOHMM COAepXaT He-
CKOJIBKO MUJIJTHOHOB OaKTepHii.

[Mpu ycaoBuu, 4To npoba COAEPKUT HE CIULL -
KOM MHOTO M He CIMLIKOM Majio GakTepHil, yuc-
JI0 KOJIOHWI MOXKHO JIETKO MOJACYMTATh, MPUYEM
ISl MPEJIOCTOPOXKHOCTH JIY4lIE HE OTKPbIBaTh
KpbllIKY yamku [lerpu npu nonacuere. OObIYHO
TpeOyeTcsl MPUrOTOBUTL CEPUM pa3BeleHMil, Tak
4yTOOBI B OJIHOW M3 CepUil 0Ka3ajloch UlleaIbHOE
yucao KonoHuil. Cepun pasBeIcHUl — 3TO ce-
PHHM TTOC/IeI0BATEIbHBIX PABHOMEPHBIX pa3basie-
HuUit ogHoro obpasua (puc. 12.9). Koraa HaitneHo
MOAXOadlliee pa3BeAcHHe, IKCIEPUMEHT MOBTO-
PAIOT MpPU JaHHOM Pa3BEICHUH IUISI TTIOBBILIEHMNS
TOYHOCTH M BOCIIPOU3BOIUMOCTH pe3yjibTaToB. B
akcrnepumerTe 12.3 u3 pasa. 12.9.2 yucio 6akre-
puii B npobax MojioKa OblIO YCTAHOBIEHO C MC-
nosib3oBaHueM 3Toro Merona. Hekoroprie orpa-
HUYEHUA MeToa 00CyXIaloTcs B KOHIIE NTAHHOTO
pasjena.

loceB 3anuBkoi

Bror MeToa yxe Obll omucaH B pasa. 12.4.1
(puc. 12.6). [IpUHLMITHATIBHO OH HE OTJIMYAETCS OT
rmoceBa Ha MOBEPXHOCTb arapa, HO B JaHHOM CJIydyae
npo0y CMENIMBAIOT C MUTATEeIbHBIM arapom Tepej
3aJIMBKOM YallleK, TaK YTO KOJJOHUM pacTipeesisiioT-
Cs1 110 BceMy 0OBbeMy Cpejibl. 4 HE PacTyT TOJBKO T0
MOBEPXHOCTH.

Hpoxokn

[Toacuer XXU3HECTTOCOOHBIX KIIETOK JIDO)K}KCH MOXK-
HO TIPOBOJMTE C IMOMOUILIO MEMOLIMTOMETPA M ME-
TUJIEHOBOTO CHHET0. DTOT MeToa 0ojiee JETalbHO
OITUCaH B CIICAYIOLIEM pasjigie.

[Tpo6riembl, BO3HUKAIOLLME MPY MOACYETE
XU3HECTTOCOBHBIX KITETOK

C noacyeToM XHM3HeCOCOOHBIX KJIETOK CBSI3aH Psiil
npobsem.

1. Hexotopbie 6akTepun 00Opa3yloT 1LETOYKH
WJIM TPYIIIbI KJIETOK, HallpUMeEp, CTPENTO-
KOKKH ¢ ctadhunokokku (puc. 2.10). Kax-
[as rpynra KJIeTOK JaeT Hayallo TOJIbKO
onHoi kKonouuu. [Tosatromy umHorma pe-
3yJbTaThl TIOJCYETA JKHM3HECTIOCOOHBIX
KJIETOK Bblpa)](a[OTCH HE KakK 4YMUCJI0 6HKT€-
pHii, a KakK 4UCI0 KOJOHMeoOpa3ylolunx
eIMHUILI,

2. Ecam mpuMCYTCTBYET HECKOJBKO THIIOB
DakTepuii, Kak, HarlpuMmep, B npobdax 1o-
YBbI, MOJIOKA WJIM BOJbI, TO YCIOBMS pOCTa
OyayT He B paBHO# cTereHH Oiaronpusirt-
HbI UIsl Kaxnaoro tumna. [ToatoMy HekoTo-
pble OakTepuu pacTyT ropasno ObicTpee
OPYTHX, U YUCIIO BUAMMBIX KOJIOHHI Oyner
HealeKBaTHO YUcay DakTepuii B mpobe.

12.6.2. O0wwee YUcno KNeTok

lemouuToMeTp

Uncno GakTepuaibHbIX WM APOXOKEBBIX KJIETOK B
KHUJIKOI KyJbType, Harpumep B OYJIbOHE, MOXHO
MpSIMO MOACYMUTATH C MOMOLLBIO MUKPOCKOMA. DTOT
MeTo yao0eH Ulsl rojicyeTa ApOdCKEBLIX KIIETOK,
KOTOpBIE ropasio KpynHee OaktepuanbHbiX. [1pu
rnojcyere GakTepuid HEOOXOIUM OOBLEKTHB C MUM-
MEPCHOHHBIM MacjioM (cM. pasm. 5.11.2).
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OObIYHO IS MOJACYETa HMCMOJb3YIOT 0C000e
MPEeIMETHOE CTEKJIO0, Ha3bIBAEMOE NeMOUUTOMETPOM
(puc. 12.10), a caM MeTon U3BECTEH KaK reMOIUTO-
metpusi. YToObl 0OeCrneynTbh MPOYHBIM KOHTAKT
MeXIy TIPeIMETHBIM CTEKJIOM M MOKPOBHBIM CTEK-
JIOM, ClieyeT CUJIbHO MPUIABUTh OKPOBHOE CTEKIIO
¢ 11000 CTOPOHBI KaMephbl (HO TakK, YTOOBI HE pa3-
[IaBUTb TMOKPOBHOE CTeKJ0!). 3aTeM MOKPOBHOE
CTEKJIO cJIerKa CABUTAIOT [0 TeX MOp, MoKa He MoKa-
XyTcsl BeTHbIe TUHUM (puc. 12.10). [Ipoba xunko-
CTU, HAaHOCUMas MMUIETKOM, 3aTATUBAETCS IOJ IO~
KPOBHOE€ CTEKJIO 3a CYET KaNWwUIApHOro 3ddexra.
KaMepy ocraBisiloT Ha 2—3 MMH, YTOOBI KJIETKU
ocelu — 3To objerdaeT noacyeT. Mukpockor ¢o-
KYCHUPYIOT Ha PEILIETKE Y MOJCYUTHIBAIOT YUCIIO KJle-
TOK Ha BCEM pellieTKe, WK Ha ee pernpe3eHTaTUBHOM
yyactke. HyxkHo HacuuTath He MeHee 600 KIIETOK.
Ecnu keTku Jiexxat Ha rpaHUIIe, UX MOXHO OTHECTH
K KBagpary, OTpaHMYEHHOMY ABYMSI CTOPOHaMH
(HammpuMep, BepXHEUW U MpaBoit rpaHULIAMM), U HE
CYMTATh UX B KBaJlpaTe, OrpaHUYeHHOM ABYMS IpY-
TMMH CTOPOHAMU, HO He CJIEAYET IMbITaThCSl CUUTATh
TTOJIOBUHKM KJIETOK. Kaxaplii MaJleHbKUI KBaapar
MMEET U3BECTHYIO TUIOLIAAb, @ IIyOMHA XUAKOCTU
0/l TOKPOBHBIM CTEKJIOM SIBJISIETCSI MOCTOSIHHOM
(06br4HO 0,02 rau 0,1 Mmm). Crie10BaTeNbHO, MOXHO
BBIYMCIIUTh OOBbEM KaXkIOW SYEUKM, W MOACUUTATH
YUCJIO KJIETOK B JaHHOM obbeMe. Eciu yucio kie-
TOK B KaXIoM KBaapare mpeBbiiiaer 30, ciemyet
pa3Bectu npo0y. He 3a0pbIBaiiTe mpu pacyerax cae-
JIaTh TIOTIPaBKY Ha pa3BeleHuUe.

Ha peretke, uzoopaxeHHoi Ha puc. 12.10, kax-
OblA  MaJeHbKM KBaapaT HWMeEET pa3Mephl
0,05 MM x 0,05 MM = 0,0025 MM?2 Ha oO1LLEH TUTOIA-
Ju peietkr 1 Mm2. Eciin 3a30p MeXIy MOKPOBHBIM
CTEKJIOM U pernieTkoil coctapisieT 0,02 MM, TO 00-
il o6beM Haa peiueTkoil paseH 1 x 0,02 MM =
= 0,02 MM3. MOXHO, CieI0OBaTeIbHO, MOICYMUTATh
YUCJIO KJIETOK B JAHHOM 00BbeMe MpOoObI. 3arTOMHU-
te, uro 1000 mm3 = 1 cM3, a 1000 cM® = 1 om?
(1 ).

[1pu nozacyere KIETOK APOXKKENM MOKHO MUCITOJIb-
30BaTh KpacUTeJIb METUIeHOBBIV cuHMiA. [1pu 3TOM B
CHHMU LIBET OKPAIIIMBAIOTCSI TOJILKO MEPTBBIE KJIET-
ku. 7ZKuBble KJIETKHA aKTUBHO BBIBOISIT KPACUTEIb U3
KieTku. Takum 00pa3oM, MOXKHO MOACYMUTATh YUCIIO
>KM3HECTIOCOOHBIX KJIETOK, €CJIU YUUTHIBATH TOJbKO
GecuBETHbBIE WIK OJIEAHO-TOTyObIe KIETKH.

Usmeperne MyTHOCTH

Merton, Ha3biBaeMbIi HedeloMeTpreii, B IPUHLIK-
ne npocT. Yem GoJibllie KIETOK B CYCIIEH3UM, TEM

A Kpait nokpoBHOro ctekna,
nexallero Ha NPeAMETHOM cTekne

/

z

N

3a3op 0,02 MM unm 0,1 MM ranybuHon
nop, NOKPOBHBIM CTEKJIOM, B KOTOPOM
COAEPXUTCS Xunakas npoba (CM. HUXe)

b Ciona pobasnsercs He6onbLoi 06bemM NPobbl
(kOHeL, NMMNETKMN HaXxoAUTCs Y NOKPOBHOIO CTekNa)

PeweTka gns noacyera,
MNMokpoBHoe ? BbIrPaBUPOBAHHAsA
CTeKNo ' Ha NpeaMEeTHOM CTekne
/

Bopoagka
(npoba

He [onXHa_
BbiT€KaTb

B 60p03aKy)

3JTa 4aCTb NPeAMETHOrO cTekna
pacnonoXeHa HEMHOIO HUXe
(0,02 MM unn 0,1 Mm)

LiBeTHbIE NNHWUK N

KOrAa NOKPOBHOE CTEKNO
PacmnonoXeHo AO0CTaTONHO 6/1M3K0
K NpeaMeTHOMY

B 0,2 MM

-~

0,2 Mm

[eTanb pewerku,
coaepxalilas
400 ManeHbknx
KBapaToB

Puc. 12.10. I'emoyumomempus.

BbILLIE €€ MYTHOCTb, UJIU «3aT€MHEHHOCTb», CTENIEHD
KOTOPOW MOXXHO U3MEPHTb.

[Tpolue Bcero Mcnonbp3oBaTh HAOOP CTaHIAPT-
HBIX NMPOOUPOK (OPOYHOBCKHE MPOOMPKH), KOTO-
pble UMeroTcs B npoaaxe. OHU CoOmepXKaT CYCIIeH-
3uM cynbdaTa 6apusi B pa3IMUHBIX KOHILIEHTPALIMSIX,
OT NpO3pavyHoil (mpobupka 1) O0 Hempo3payHOit
(npobupka 10). O6pasell cycreH3un UccieryeMbIX
MUKPOOPTaHU3MOB TMOMEIIAIOT B WACHTUYHYIO
MPOOUPKY M MOAOMPAIOT OOHY M3 CTaHAApTHBIX

(konbua HbloToHa); OHK NOSIBASIOTCS,
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MpOOHPOK, TTOAXOASIIYIO 10 MYTHOCTH CYCIMEH3UU.
K Habopy craHmapTHBIX MPOOUPOK TMpUiaraercs
TabaM1Ia, MO3BOJIAIONIAs O MYTHOCTU PAacCYMTATh
KOHLEHTPALlMK KJIETOK IS IIMPOKOTO CIIEKTpa
pPasIMYHBIX MUKPOOPTaHU3MOB.

MOXHO TakkKe MYTHOCTb M3MEPATh KaK 010
MPOIyCKaHMUs cBeTa (WJIM ONTHYECKYI0 NMJIOTHOCTD)
CYCIEH3Mel ¢ UCTIOIb30BaAHUEM KOJIOPUMETPA WIIK
criektpocoromerpa. KiietouHas macca npsiMo rpo-
MOPLMOHA/ILHA OINTHYECKO# TUIoTHOCTH. Jly4iue
BCETO MCITOJIb30BaTh KPAacHbIi CBeT (KpacHbIN
(bunbTp), MOCKOJBKY OH HE MHTEP(EPUPYET C XKEJI-
TOBATBHIM LIBETOM MHOTUX KYIbTYPAJIbHbBIX CPe/l.

[Ipy M3MepeHUH MYTHOCTH BO3MOXHBI O1LIMO-
KH, €CJIM pacTylliue KJIeTKH 00pa3yloT KOMKM (CM.
paszien, MOCBSILIEHHBIA MOACYETY XU3HECTOoC00-
HBIX KJ1eToK), Hanbosiee TouHbIE pe3y/ibTaThl MoJy-
4aloT B TE€X CyyasiX, Koraa MIoTHOCTh TOMYJIsLWH
HE CJIMIITKOM BBICOKAsl M HE CIIMIIKOM HU3Kast. [List
MOJIYYEHHUs] UIeabHOM TUIOTHOCTH KieTok (106 —
—10'0 greTok * cM—?) MHOTHA TpeOyeTcs: pa3Be/ieHUe
poo.

12.6.3. HekonuyecTBeHHbIE METOAbI

MOXKXHO MCITOJIb30BAThL U APYIHE METOIbI M3MEpe-
HUSI pOCTa MUKpoopraHusMoB. Hanpumep, y rpu-
DOB MOXHO M3MEPATh POCT KAK YBEJMYEHUE JHa-
MeTpa MULIEIUS ¢ Te9EHUEM BpeMeHU. DTOT METO/
Ob1 ObI YIOOEH NPU M3YYEHUM BIMSIHUS TEMIlepa-
TYPbI Ha pOCT rpUOOB, WM NPU U3YYEHNH JACHCTBMS
MHTHOMTOPOB B cpeje. Eciu rpud BeIpallluBaloT B
JKMIKOM cpefie, TO MOXHO OT(WIETPOBLIBATL WU
oTueHTpUGyYrupoBaTh NMpodbl KYJILTYPhl Yepe3 oIl-
pe/esieHHble HHTEePBaIbl BpEMEHHU H U3MEPSITh Mac-
CY CBEKEro MJIM BBICYIIEHHOTO MULIEJIHS.

12.7. OkpalweHHble Gakrepum —
oKpawmsaHue no Npamy

C nomolbio ()a30BO-KOHTPACTHOIO MHUKPOCKOIIA
MOXHO YBMIETb JKMBble OakTepWH, OIHAKO yalle
OakTepHH MpeaBapuTe/bHO GUKCUPYIOT U OKpaLlu-
BaIOT.

OIHUM M3 METOIOB OKPALIMBAHMS, MMO3BOJISIIO-
UM WIAEHTH(DULIMPOBATh DAKTEPUH, SIBJISIETCS OK-
pawnaHue no ['pamy. Briepseie 3TOT MeTOA ObLI
npemwioxeH gatckum spauom Kpucruanom ['pamom
B 1884 r. 1o okpaluuBaHus Bce 6akTepun HGecliBeT-
Hel. [Tocrne okpaliuBaHHSI T'PAMITOJIOXKUTEIbHBIE
GakTepUH CTAaHOBATCS (PUOJICTOBBIMHU, a TPAMOTPU-
1aTeJbHble OakTepUM — KpacHbIMM. Pazmuuus

MeXJTy 9TUMH JABYMs TUITaMu DakTepuid OMucaHbl B
paza. 2.5.1 (keToyHasi CTeHKa).

Jetanu npoiieaypbl OKpaliuBaHusl JaHbl B 3KC-
nepumMenTe 12.2 B pa3a. 12.9.

12.8. KynbTMBUpOBaHME BUPYCOB

Ky/bTUBMpOBaHWE, WIH BbIpALlUBAHWUE, BUPYCOB —
npoueaypa 6Gojnee ciloXHasg, 4YeM BblpallMBaHMe
GakTepHit, MOTOMY YTO BUPYCHI PACTYT M pa3MHOXKa-
FOTCS TOJIBKO BHYTPHU KHMBBIX KJIETOK. MOXHO WH-
(huuMpoBathk eIt opraHu3M, HarpuMep pacre-
HHME WIH XKHWBOTHOE, OJIHAKO ceiyac cTaparoTcs, rie
3TO BO3MOKHO, MCIOJIbL30BaTh KYJBTYPHl KJIETOK
win TKaHen (puc. 12.11). PaHblie MCHOAB30BATN
METO[l KYJIbTUBUPOBaHUsl OTPeEIeHHBIX BUPYCOB B
KYPMHBIX 3MOpPHOHAX BO BpeMsl MX poOcTa BHYTPH
stitiia. CxofHast Tipolieypa BbipallliBaHUs BUPYCOB
B AMHUOTHUYECKOM KMIKOCTH, OKPYXaIOILIEeH KYpH-
HbIi MOPHOH, TIPUMEHSJIACH TIPU M3TOTOBICHUH
BaKIIMH MPOTHB CBUHKM U TPUTITIA.

KynbTypa KIeTOK — 3TO CYCMEH3UsI KIETOK B
JKHJIKOM cpelie, a KYJIbTypa TKaHel 3TO MaJleHbKHe
KYCOYKM OpraHa pacTeHWs WM JXKMBOTHOTO B KWJI-
KO WK Ha TBEpOH cpejie. B Ky/ibType KJIeTok pac-

Puc. 12.11. Kyabmypor kaemok 04 6bipayueanus eupy-
C08, UHKYDUPYeMble 8 CMepUIbHOU MEPMANbHOL KOMHAME.
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TeHHUI! 0OBLIYHO MCTIONB3YIOT MEPUCTEMBI, T. €. Ta-
KM€ YYaCTKM, KaK KOHYMKH KOPHSI WM Moberos,
roe KJIeTKM aKTHBHO jensitcs. Marepuan MOXKHO
B34Th C 3apaKeHHOTro pacteHust, 1160 MHPULMPO-
BaTh KYJILTYPY TNOIXOMSIIMM BHpycoM. Kynbrypy
KJIETOK JKMBOTHBIX OOBIYHO ITOJIYYAIOT [TyTEM BbIpa-
IIMBAHWA OTACABHBIX KJIIETOK B BHIE OJHOTIO CJOA
Ha MOBEPXHOCTU CTEKJISIHHOIO KOHTeiHepa (MOHO-
choitHas Kyabrypa). [TonuoBupyc ObL BliepBbI€ Bbi-
pamieH B TaKOM KyJbType, MOJYYeHHOW M3 MOYKU
o0e3bsiHbl. [Ist monydyeHus KyJIbTYpbl TKaHM MC-
MOJIb30BANIMCh TAKXKE KJIETKH U3 JIETKUX, AMHUOHA K
PAKOBBIX OIMYXOJIEi YeJOBeKa.

12.9. JlabopartopHas pabora

Llenb mpakTHYECKUX 3aHSITHIT — OCBOEHUE HEKOTO-
PBIX OCHOBHBIX OaKTEPUOJOTMYECKUX METOIOB.
B xayecTBe OTHOCHTENBHO DE30MACHOTO UCTOUHU-
Ka GakTepuii Mbl PEKOMEHIYEM MCIOJIL30BaTh MO~
JIOKO. MOJIOKO CIYXUT MpeKpacHoil mnuiieit He
TOJIBKO Ul MJIEKOTIMTAIONIMX, HO M JUJISI MHOTHX
OakTepHid.

12.9.1. Copepxanue Oakrepmit B Monoke

Jlaxe npu MakCHMajibHOM COONIOAEHUH MpPaBuil
rMrueHbl DaKTepry HEMHHYEMO MONaaaoT B MOJIO-
KO BO BpeMsl JOEHMS W Mmocieayioueit oopadoTku.
[TapHo€e MOJIOKO OOBIYHO Cpa3y OXJIaXKIAIOT, YTOObI
3aMeUTHTh pasBuTHe Oakrtepuii. HeobpaboranHoe
(ChIpOE) MOJIOKO MACTEPU3YIOT, T. €. MPOrpeBaloT,
yToOBbl YOMTH maToreHHble Oakrepuu. [lpu sTOM
MHOT'ME HeraToreHHble OaKTepuu BBLIKMBAIOT.
B MoOJIOKE NMPUCYTCTBYIOT CIEAYIOLIME OaKTepUu:

1. IIpu 15-30 °C npeobnamaer Streptococcus
lactis (rpaMMONOXMUTENbHBIIT MUKpoOOpTa-
HHU3M) U MHOTHE APYTHE CTPENTOKOKKHU (TO-
e rpaMMoIOXKHUTENbHBIE), @ TAKXKE KOPUHE-
(opmuble (OynaBoBuaHble) Gakrepuu (Ha-
npuMep, Microbacterium, Brevibacterium),
KOTOpBIE NOX0XH Ha Lactobacillus, Ho UMeIOT
YTOJIIEHUS HA KOHLIAX MaJIoyeK.

Streptococcus lactis xopoio pacter nipu 10 °C,
HO 1npu Temrieparype cBbite 40 °C ero pocr
npeKpauaeTcs.

2. [IlIpu 30—40 °C 1oMHHUPYIOT pa3jIMYHbIEC BU-
nbl Lactobacillus (rpaMnofioXuTeNbHbIE) U
KullleuHble Oaktepuu (TpamMOTpULIATENb-
HbIe), HanpuMep E. coli.

Streptococcus lactis w Lactobacillus oTHOCATCS K
MOJIOUHOKMCIBIM OakTepusiM. B mpouecce 6poxe-

HUs1 (aHa3pOOHOTO [AbIXaHWsA) OHMU 00pa3ylT M3
JAKTO3bI (MOJIOYHOIO caxapa) MOJOYHYIO KMCJIOTY,
KOTOpas, HakarJinBasACh, BbI3bIBAET CKHCAHHE MO-
noka. Komonuu S. lactis u Lactobacillus otHocu-
TEJIbHO Maibl (MAKCMMAJIbHbLI AMaMeTp KOJIOHMH
HE IPEBBILIAET HECKOJbKMX MIJLIMMETPOB), HE OK-
palieHbl M BRITJIAIAT OeJIbIMK, Kak MeJl. S. /actis 00-
pasyeT [JIajKue KOJOHUH ¢ POBHBIMM KpasiMu. Eciiu
B NUTATE/IbHBII arap A00aBUTh MENKO U3MEIbYEH-
HbII1 KapOoHAT KaJlbLMsi, TO BOKPYT KaX/10i KoJ0-
HUM 00pa3yioTcs Mpo3payuHbie 30HbI, IIe MOJOYHAs!
KHUCJIOTa pacTBopsieT KapboHat Kanbuusi. CtpenTo-
KOKKH H606XOﬂ.HMbl JUISI HOPpMAaJbHOIO CKHCaHWA
Mostoka. OHM uMeloT cpepruyeckyio hopmy u obpa-
syioT nenouku (puc. 12.12). Knerku Lactobacillus
UMEIOT MaJIOYKOBUAHYIO (DOPMY, U JIETKO CIIUIIAIOT-

Puc. 12.12. A. Pomoepagus Lactobacillus bulgaricus —
NAn04KO0BUOHOI 2PAMROAONCUMENbHOU BaKkmepul, Komo-
pas évi3vleaem CKUcanue MoAoKa, — HOAYHEHHas ¢ no-
MOWBI0 CKAHUPYHOWE20 31eKMPOHHO20 MUKPOCKONA.
5. Ceemoeas muxpoghomoepachus uenouex cmpenmorkox -
K08, 8b10eACHHbIX U3 MOAOKA.
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cs1, o6pa3ys IIMHHBIE Lernouyku (puc. 12.12). Koso-
HUM MMEIOT IIIEpOXOBATYI0 NMOBEPXHOCTh U HEPOB-
HbIE Kpasl.

B Mosioke MOXHO OOGHAapyXWUTh U PSII APYTUX
OakTepuii, B TOM YMCJIE XHWBYIIYIO B KHUIIIEYHUKE
nanouky Alcaligenes (rpaMoTpuLIaTeIbHAS), KJIETKA
KOTOPOI1 MOTYT OBITh ONMHOYHBIMH WJIK OOPa30BbI-
BaTh Lienoyku. MIX MOXHO pacrio3dHaTh Ha arape
MakKKOHKH 10 XeJITOBAaTO (IIIeT0UHOM) 30HE BOK-
PYT KaXI0# KOJIOHUMU.

12.9.2. bakrepuonoruyeckue OonbiTbl

Tpu ONMMCAHHBIX HILXE OTIBITA, B KAXAOM U3 KOTOPBIX
HCTIONB3YIOTCS TIPUEMBI aCETITUKU, NMpeJHa3HAYEHbI
JUIS1 TOTO, YTOOBI OBJIAIETh HABBIKAMU T10 UCIIOJIB30-
BaHUI0 MUKPOOMOJIOTUYECKUX MeTonukK. IlepBblit
OIBIT — BBIpAllIUBAHKE KYJIBTYPhl MOJIOYHBIX OaKTe -
pHil — BKITIOYAET NIPUTOTORJIEHUE YallleK C arapoM U
noceB OakTepuii TprxoM. Bropoii — okparvBaHue
nio I'pamy Gakrepuii u3 onbiTa 12.1 I MX U3ydEHUS
C TIOMOIIBIO CBETOBOI'O MUKPOCKOIA. TpeTHii BKIIIO-
YaeT MOACYET OaKTepUaTbHBIX KOJIOHUI C UCITOB30-
BaHUEM METOJIa CEPUMHBIX Pa3BeICHUIA.

Onbit 12.1. Usyyenne copepxanus baktepuit B
CBEXEM U HECBEXEM MOJIOKE

Llenb onbiTa — YCTaHOBUTD, KaK BIMUSIET CYTOYHOE
XpaHEHME MOJIOKA ITPY KOMHATHOM TeMIiepaType Ha
€0 KauecTBO U BBISICHUTD, IIOYEMY MOJIOKO CKHCa-
eT. MoJIoKO — TpaKTUYeCcKU MOJIHOLIEHHAs ITHIIA
IUTS1 TIOZICH, a TIpeqyiaraeMble OTBITHI MOKa3bIBAIOT,
YTO MOJIOKO CJIYKMT XOPOLUEH ITUTATEJIbHOM CPeNon
U JUIS LIEJIOTO psiia GaKTEepUIA.

Mamepuanwv u 060pydosarue

Yerripe cTepuibHbIE YallKy [1eTpy ¢ IUTATENbHBIM
arapoM

Mukpobuonorndeckas newis

ByH3eHOBCKas ropesika

HecmbiBaeMblii Mapkep WM BOCKOBO# KapaHai
Caexee MacTepru30BaHHOE MOJIOKO

Hecsexee Monoko (MOJOKO, mpocTosiBuiee 24 4 MpH
KOMHATHOM TeMIlepaType)

Tepmocrar Ha 35 °C

Meroguka

1. TIpocTrepunusyiite NeTiio B IJIAMEHU OyH3e-
HOBCKOW TOpeiKM (TIOAEpKUTE ee TaM, IoKa
OHa He pacKaJIuTCs NOKpacHa) (puc. 12.4).

10.

11.

12.

1.

OcTyauTe TETJIIO U 33TeM IOTPY3UTE €€ B
MpoOy CBEXEro MoJoKa, MpeaBapUTebHO
XOpOILIO B30O0JITAB €ro.

CBOOOIHOM PYKOW cCJlerKa TMPUIIOAHUMUTE
KPBILLIKY CTEPMIbHOM YallKX C arapoM U JieT-
KUM JBHXKEHHUEM PacIIpeieTUTe COIEPXUMOe
MIETJIN 110 TIOBEPXHOCTH arapa, Kak roka3aHo
Ha puc. 12.4.

3aKpOﬁTC KPBILIKY U CHOBA IIPOKAJIUTE IIET-
JIYO B INTAME€HH I'OPCIIKH.

INoanuiuTe MDOHBIIIKO YallKH HECMbIBae-
MBIM MapKepoM (WJIM BOCKOBBIM KapaHna-
1LIOM).

IToBTOpUTE BCIO MPOLIEAYPY CO BTOPOM Yalll-
KOM M Ipyroi npoboii CBeXero MoJioKa.

CHOBa NMPOKAaJIUTE MET.TI0 U, OCTYIUB ee, I0-
Ipy3UTe B IPOOY HECBEXKETO MOJIOKA.

Pacnipenenure comepx#Moe METIU MO To-
BEPXHOCTH TpEThedl YallKW M 3aKpOKTe
KPBIILIKY.

IMoanuiiuTe MOHBILIKO YaIllKU HECMBIBae-
MBIM MapKepOM.

IToBTOpUTE TO 3X€E CAaMOE C YETBEPTOI YAILIKOMA
¥ BTOPOM MTPOOOI HECBEXETO MOJIOKA.

IlomecTute BCce 4YallKMu B TepMOCTaT U
UHKYOupy#Te npu 35 °C NpUMEpHO TPH JHS.
IIpexae yeM CTaBUThH YAlIKU B TEPMOCTAT,
TEPEBEPHUTE UX BBEPX ITHOM, YTOOBI KarUTH
KOHJIEHCaTa He KamajJu CBEpPXy Ha KyJbTYypy.
ITocne uHKyOGaLMK CKJIEUTE IBE MOJIOBUHKU
KaXIOW 4YallKu JIMNKOW JIEHTOHN, YTOOBI
KyJIbTYpa He nporajia.

OmuimTe BHEUTHWI BUN KOJIOHUN U CpaB-
HUTE BalllM PEe3YyJIbTAThl C OIMCAHUEM U3
pa3m. 12.9.1.

[Mpumeyanmns

CTy,J_ICHTI)I MOTIYT 3aJIMTh YallKMW CaMOCTOA-
TEJIbHO, €CJIM €CTb CTCPWJIBHBIC Q)HaKOHbI
MaKKapTHI/I C pacCIU1aBJICHHBIM arapom.

IIpu moceBe IITPUXOM YMCIO OAKTEpUiA B
KaX/IOM TMOCJIEAYIOIIEM IITPUXE MOCTENEH-
HO YMEHbIIAeTcsl. OTOT METOJ yIoOHee uc-
T0JIb30BaTh, KOT/Ia YMCJI0 OaKTepuii B Mpobe
BEJIMKO, KaK, HallpuMep, B Mojioke. OObIY-
HO €T0 UCTIOIB3YIOT VIS BBIAECIECHUS YUCTBIX
KOJIOHMM OakTepuili U3 CMEUIAHHOMN KyJib-

TYpHIL.
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3. Tlocne uMHKyOAuUMM YalIKM MOXHO TIOMe-
CTUTh B XOJIOAWIBHMK M XpaHUTb TaM, MOKa
OHM He NoTpebytoTest. OxtaxnaeHue npernsiT-
CTBYET JaJIbHEMIIIEMY POCTY OaKTEpUIA.

4. Korna yamku cTaHyT 00Jibllie HE HYXKHBI, UX
cJieyeT TMOMECTUTh B MAaKeT ISl OMHOPa30-
BOTO MCITOJIb30BaHHS, MPOABTOKIaBUPOBATh
15 MUH ¥ TOJIBKO TTOTOM BBIOPOCHUTB.

5. C MOJIOKOM MOXHO TIpOBECTU M JpYyTrue
onbIThl. ONBIT, ONMMCAHHBIA BBIIIE, CaMbIi
npocToii. MOXHO M3Y4MTh BIMSIHHE OXJIaXK-
neHusi. Kpome Toro, eciii HETPYAIHO TOJY-
YUTH TIPOOBI CHIPOTO (HEMacTePU30BaHHOTO)
MoOJIOKa (Hampumep, TMpsMO C MOJIOYHOM
¢epMBl), MOXKHO U3YUYMUTh BIMSIHHE ITpoLiecca
racTepy3aliy Ha colepXaHue OaKkTepuil B
Mosoke. [Isi mactepusalMy ChIpoe MOJIOKO
Pa3MBalOT B CTEPWIbHBIE TPOOMPKHU, 3aThi-
KaloT IpOOMPKU BaTHBIMHU MPOOKaMH, a 3a-
TeM TPOrpeBaloT B TeueHue 35 MuH npu 63 °C
Ha BoasHoM 6aHe. TpeTuii BApMaHT OnbiTa —
MHKYOMPOBaTb HEKOTOphIE YalIKH T[pH
10 °C, ane ipu 35 °C. Takass HU3Kasl TEMIIe-
patypa OjaromnpusiTHa misl pocrta Strepto-
coccus lactis 1 He CIIOCOOCTBYET pOCTY
Lactobacillus.

OnbitT 12.2. Okpawwmsanue 6aktepuii
L1 U3Y4EHMS UX C MIOMOLLIbIO CBETOBOrO MUKPOCKOMNA

C moMouipio ¢$a3oBO-KOHTPACTHOTO MUKPOCKOTIA
MOXHO M3Yy4aTb XMBble OaKTepHU, OAHAKO Yaille
KJIETKM BCE K€ MpeIBapUTEIbHO (PUKCUPYIOT U OK-
paluBaloT.

OmHMM M3 METONOB OKpalllUuBaHUs, KOTODPBIHA
BaXeH MUl UACHTUUKALMU OaKTepuii, SIBISIETCS
okpaimuuBaHue o ['pamy. J1o okpamimBaHus 6akTe-
puun G6ecuBeTHBI. [locie okpaluvBaHUsI rpamMnoyio-
JKUTeJIbHbIE GAKTEPUM CTAHOBSITCS] GUONETOBBIMU, a
rpamMoTpulaTeibHble — KPaCHBIMU. Paznnune Mex-
Iy IBYMSI TUTIaMU GakTepuid oriMcaHo B pasn. 2.3.1
(KJIETOYHAs CTEHKa).

Mamepuaner u 0bopydosarnue

OCHOBHOI1 KpacuTelb — KPaCTU/UTMYECKUI (UOJIETOBbIM
(0,5%-Hb1i1 BOOHBIN pacTBOP)

[MpotpaBa — pactBop Jlroross

AuetoH—crupT (50:50 aLeTOH:abCOMOTHBIN CIUPT) WIS
obeclLiBeUnBaHUS

JlononHUTEbHBIN KpacuTenb — cadpaHuH (1%-Hbli BOa-
HBIH PacTBOp)

[TpoBosioYHas neTis

ByH3eHOBCKast ropeska

TiwatenbHO BBIMBITHIE MPEIMETHBIE CTEKJa (MPOTEPThie
CIIUPTOM)

[MuHLeT

LITaTuB ISt OKpalliMBaHUs, MTOMEILEHHBIN Hall KIOBETOM
WM YAlUKOM

TIpombiBasika ¢ AMCTUILTMPOBAHHOM BOIOM
®@unbTpoBaibHas 6ymara

MMMepcuoHHOE Macjio 1 MUKPOCKOI ¢ MMMEPCHOHHBIM
00BEKTUBOM

Meroanka

(Btanel 1—6 HOKHBI 3aHMMAaTh He Gojiee 5 MUH)
(M3 kH.: Bacteriology, J. Humphries, John Murray,
1974.)

1. TlpuroroBbre Ma30k OakTepuii Ha NpeaMeET-
HOM cTekJie. [l 3Toro mpokajiure MpoBoO-
JIOYHYIO METIIO B IUIAMEHM TOPEJIKM U OXJI1a-
nute ee. KanHuTe 1—2 Kamiy BOAbI B LIEHTP
yucToro crekia. Cinerka KOCHUTECh MPOBO-
JIOYHOM meTyieil BHIOpaHHOUW BaMU OaKTepH-
JIbHOUN KOJIOHUH, TOJYYEHHOH B MpEabILy-
1IEM 9KCTIIEPUMEHTE; YallKy MPUOTKphIBalTe
KaK MOXHO MEHbIIIE, YTOObl HE 3arpsi3HUTH
KyJabTypy. [lepeHecuTe KJI€TKU Ha MpeaMeT-
HOE CTEKJIO U OCTOPOXKHO MEPEMELIANTE MeT-
Jieid. Pa3MaxpTe KJIETKM 1O MPEAMETHOMY
CTEKJTy B BUJIE TOHKOM TJIEHKH, YTOOBI TTOJTY-
YUJIOCh MATHO Muiowianbio 3 x 1 cM. CHoBa
npoKaiute nerio. OueHb BaXXHO JOOUTHCS
HY>XHOH TONILMHBI Ma3Ka. OH JI0JKEH YyTh-
YyTh ONAJIECUMPOBATh M Yalle IMOJYy4aeTcs
CJIMLIKOM TOJICTBIM, 4 HE CJIMIIIKOM TOHKUM.
TonumHa Ma3ka JojkHA OBITH OOMHAKOBA
O BCei MOBEepXHOCTH. JlaiiTe Ma3Ky MOJIHO-
CTbIO BBICOXHYTh Ha BO3JyXe (HECKOJIbKO MU-
HYT).

2. 3adukcupyiire 6akrepuu. BospmuTte mnpen-
METHO€ CTEKJIO TUHLETOM U B TOPU3OHTAIb-
HOM TOJIOXKEHWM MPOBEIUTE €r0 TPU pasa
yepe3 XKeJTYI0 4YacTh TUIAMEHW OYyH3eHOB-
CKOM ropesiki. BaxxHo He neperpeTh CTeKIIO.
[TpoBepbTe MPaBWIBHOCTh HarpeBa Ciaeayto-
MM 00pa3oM: Mmocie Kaxaoro nNpoBeIeHUs
yepes riams cierka KOCHUTECh CTEKJIOM py-
k. Ecim OHO He CIMILKOM ropsiyee, TO BCE
nenaercsl npaBuibHO. [Ipu puxkcanuu 6ak-
TepUabHbIE KJIETKM TUOHYT B pe3yJibTare
KOAryJsiliui LIMTOTUIa3MBbl U TMPWIMIAKOT K
CTEKJTy.



60 Mnasa 12

3. OxkpammBanue Oaxtepmii. [Ipu oxpamuBa-
HMM OYEHb JIETKO 3araykaTbh MOBEPXHOCTH
CTOJIa, MO3TOMY MPOLEAYPY Jiyyllle MPOBO-
IUTh Ha IUTAaTUBE, pa3MELIEHHOM Haj KIo-
BeTOH WIM KpucTasmusaTopoM. LllTtatus
MOXHO CJIeJIaTh U3 ABYX CTEKJISHHBIX WU
METaJUIMYECKUX Tajloyek, IOJIOXKUB MX
CTPOTO TOPU3OHTAIBHO Ha Kpas KIOBETHI
WY KPUCTAJUTM3aTOpa Ha PaCCTOSIHUU 5 CM
JIPYT OT Apyra. 3aKpenuTe NaJOYKH TUIaCTH -
JIUHOM. 3ajieliTe CTEeKJIO pacTBOPOM KpH-
CTAJTMYECKOTO (PHOJIETOBOTO M OCTaBbTE
Ha 30 c. Bce bakrepuu okpacsitcs B puosne-
TOBBIH L[BET.

4. Cwmoiite Kpacurenb pacTBopoM Jloros; s
3TOrO 3a/IeiTe CTEKIIO 3TUM PaCTBOPOM M OC-
taBbTe Ha 30 c. Cmoiite ion AWCTUILTUPO-
BaHHOI Bomoii U3 npombiBajiku. Mon Gosee
TPOYHO CBSI3BIBAET KPAcCUTENIb BHYTpU KJIe-
TOK.

5. TlpoMbiBaiiTe CTEKJIO CMEChIO aLlETOH—
CITUPT JIO TEX TMOP, MOKa He MepPeCcTaHeT OTXO-
JIUTb KpacuTesb (IpUMepHO 3 C); Toce 3To-
TO HeMedeHHO TIPOMOITE CTEKIIO BOIOM, UTO-
OBl Mpernapar coBceM He obecrBeTmwics. Ecnu
HYXHO, TIOBTOPUTE 3Ty Mpolenypy (YMeHMe
ONPEAETISATh MPOJO/KUTENBHOCTh OTMBIBKU
TPUXOAMT TOJIBKO C OrbIToM). [Tocsie OTMBIB-
K1 00eCLIBEYMBAIOTCS IpaMOTpPUIIATE/IbHBIE
b6aktepuu. ['pammonoxuTesbHble OaKTepHH
OCTAIOTCSl (PHOJIETOBLIMMU.

6. 3aneiite crexio cadpaHUHOM M OCTaBbTE Ha
1 MuH. OTMoOiliTEe KpacuTeab Bomoil. Octo-
POXHO TIPOCYIIUTE CTEKIJIO MEXAY CJIOSIMU
YyucTOoii QUIBTPOBAILHOM OyMaru u mnaitte
€My OKOHYAaTeJIbHO BBICOXHYTb Ha BO3ZAYXE.
CadpaHuH sABAsIETCS IOMOJHUTEIbHBIM
kpacuteneMm. OH NMpUMEHsIETCs TIocie KpHU-
CTaJUTMYECKOro Gp1OJIETOBOTO U OKPAILIMBAET
BCE TpaMOTpHLIaTe/IbHble OaKTEPUU B Kpac-
HBI LIBET.

7. Hanecute Ha Ma30K Karutilo UIMMEPCUOHHOTO
MacJjia ¥ pacCMOTPUTE IpenapaT 1o UMMep-
CHOHHBIM OOBEKTHUBOM (pa3a. 5.11.2).

Pe3ynbtarsi

Cornacyiorcs v Balli HAOMIOAEHUS C TEM, UTO Ha-
nucaHo B pasn. 12.9.1 o conepxanuu OGakTepuii B
MoJioKe?

Onbit 12.3. CpaBHeHue yncneHHocTH baktepuit B
CBEXEM W HECBEXEM MONIOKE

Ecnu onvHOYHYIO 6aKTEpHIO MOMECTUTh Ha IUTa-
TEJIbHBIA arap, OHa HAYHET HEeJUThCS M OOpasyer
KOJIOHMIO, KOTOpasi B OTJIMYME OT UICXOTHOM KIIETKH!
BUAHA HEBOOPYXEHHBIM IJa30M. DTO CBOMCTBO
MOXHO MCIIOJIb30BaTh IS o IcUeTa OaKTEepHid.

IIpoctepunusyiite obopymoBaHue. Ilepmas
YacTb OIbITA OCHOBaHA Ha MCIIOJb30BaHUM METO-
Jla CepUIHBIX pa3BeneHuil. Yucio 6akrepuit B MO-
JIOKE€ OTPOMHO, TMO3TOMY ISl TIOACYeTa yAoOHee
B3SITh IPOOY HEOONIBIIOro 00bEMa M pa3BECTH €€ B
M3BECTHOE YuCIo pa3. [IpuroroBbTe cepuu pasBe-
neHui. Bo BTOpo# yacTu OmsiTa M3 KaXAO0To pas-
BeleHUs oTOepuTe npody misi mocesa. st mmom-
cyeTta yuciaa GakTepuil B onpeneseHHOM oObeMe
MoOJioKa (T. €. TUTpa) UCMOJIL3YHTE Ty 4YalllKy, Ha
KOTOPOM Tocjie UHKYOaluu BHIPOCJIO Haubosee
MOAXOASIIEE YMCIO KOJOHUI (HOCTAaTOYHO OO0JIb-
11oe, Ho 6€3 rnepeKpblBaHUs KOJOHU).

Mamepuans: u 0bopydosarue

LlIecTb CTepUIbHBIX YallIEK C MUTATEIbHBIM arapomM
BoceMb rpanynpoBaHHbBIX MUMETOK Ha 1 cm3
I'panynpoBaHHas nunerka Ha 1() cm3
LllecTb NpOGMPOK M ILTATUB AJIsl HUX
XJionkoBas Bata

IMeyb Ha 160 °C

HecMbiBaeMblit Mapkep

bBynseHoBckas ropenka

100 cM3 IMCTWUTMPOBAHHOIA BOJIBI

Csexee MOJIOKO

Hecsexee Mosoko

70%-Hblit CIUPT

AstoMuHuUeBast ¢GoJbra

CTeKJISTHHBIH 1InaTenb

Crepnnmn3aums 060pyB0BaHNs

1. 3akpoiiTe KaXaylo U3 UIECTH IMPOOUPOK BaT-
HOHN TIpOOKOi; MpOOKM IUIOTHO OOEpHUTE
ATIOMUHUEBOM (DOJIBroii.

2. B KOHYMK KaXIO¥l M3 BOCBMM ITUIIETOK Ha
1 cM? 1 onHoIM nMuneTkH Ha 10 cM3 TOMeCTH-
Te HeOOJbIIOH KOMOUYEK BaThbl M 3aBEPHUTE
KaXXAylo ITUMETKY OTAECNbHO B AIIOMUHUEBYIO
doibry.

3. Tlosoxute NMpoOOKM M IMUIIETKH B TOPSUYIO
CYXOBO3MIYIIHYIO ITe4b, Harpetyto 1o 160 °C,
M OCTaBbTe UX TaM Ha 6() MUH (KOJIOBI CO Cpe-
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IOl ¥ BOOOM B TaKOM I€4YM CTEPUIM3OBATH
HEb3s).

IMepen MCHoNb30BaHUEM JaiiTe 000pYyIOBa-
HUIO OCTBITh.

Cepwiiroe passe/ieHne MOJIoKa M 10CEB KNIETOK
Ha YaluKku C arapoM

1.

4.

[ogmummTe 1ECTh CTEPUIILHBIX, 3aKPBITHIX
npobkamMu Tipobupok, mometu ux Cl, C2,
C3, H1, H2 u H3. CauMure ¢ mpobok aio-
MMWHHEBYIO (DOJIBTY.

INoanmummuTe DOHBIIKA HIECTH CTEPYIBHBIX
yallek ¢ nmurateJbHbIM arapom Cl, C2, C3,
H1, H2 u H3.

BHecuTe B KaXIylo U3 IIECTH MPOOHPOK I10
9,9 cM3 CTepUIIBHOM TUCTUUTMPOBAHHOM BO-
Ibl. JI1s 3TOro BOCIOJIB3YWTECH CIIEMYIOIIN-
MU [IPUEMaMH.

a) MwusuHueM M Oe3bIMSHHBIM IaJIbLEM
OIHOI PYKH BBIHBTE BaTHYIO ITPOOKY U3
KOJIOBI CO CTEpUJIbHOM TUCTHLIUPOBaH-
HOM BOAOM.

6) Jlepxa mpoOKy OZHOU pyKo#, Apyroiu
PYKO# BO3BMHUTE CTEPWIBHYIO MUTIETKY
Ha 10 cM3 M HabGepuTe U3 KOJOBI
9,9 ¢cM3 cTepWIBHOM IMCTWIIMPOBaH-
HOWM BOJEI.

6) 3akpoiite KoJOy MpOoOKO.
2) ToyHO TakMM Xe CIocoOOM, KaK B IMyH-

KT€ a, BEIHBTE IPOOKY M3 MEPBOM IpPo-
OHpKH.

0) Ilepenecure 9,9 cM3 Bomsl B 3Ty mpo-
OUpKY.

e) 3axpoiiTe MpooOKy.

To xe camoe npoaenaiTe ¢ OCTaIbHBIMU
TSIThIO IPOOUPKaMU.

)

XOopOoI1I10 BCTPSIXHUTE ITPOOY CBEXETO MOJIOKA
1, B35B CTEPWIbHYIO IIUIETKY Ha 1 cM3, epe-
Hecure 0,1 cm3 Monoka B mpobupky ClI.
[TpobKy BHIHMMAIOT M TIOMEIAIOT OOpaTHO
TakK Xe, KaK ¥ paHblie. [onyyaercs pa3sene-
Hue B 100 pas.

MSrKo BCTPSIXHUTE MPOOUPKY, YTOOBI XOPO-
110 TIepeMeLIaTh COAEPKUMOE.

10.

11.

12.

13.

14.

15.

16.

Bo3pMHUTE HOBYIO CTEPWIbHYIO ITHMIIETKY H
nepenecure 0,1 cm3 u3 nmpobupku C1 B cre-
PWIBHYIO 4alliKy, nioMedeHHyio Cl, nuib
cJierKa IIPUOTKPHIBAsk KPBIIIKY YalllKH.

[IpoctepwnnsyiiTe CTEKJISIHHBIM IITIaTENb;
JUIS1 3TOTO OKYHMTe €ro B 70%-HbIil cIiupT,
JIAalTe CTe4b U30BITKY CIIUPTA U 3aTE€M ITOEP-
KWTE 1ITIaTeb BEPTUKAJIBHO B TUTaMEHM OyH-
3€HOBCKOM T'OPEJIKMU.

JaiiTe 1ITATETI0 OCTHITH M XOJOMHBIM IHIIa-
TeJIEM Pa30TPUTE MPOOY MOJIOKA I10 TTOBEPX-~
HOCTH YallIKH.

CHOBa NIPOCTEPWIN3YIATE LITIATEIb.

Wcnonb3ys Ty Xe MUIIETKY, YTO U B ITYHKTE 6,
nepeHecute 0,1 cm? U3 nmpodupku C1 B mpo-
6upky C2, BBIHYB M TIOMECTUB BaTHYIO IMpo6-
KY Ha MeCTO, KaK yKa3aHO BHIIIIE.

Xopolo TepeMeniaiTe mpoby, BCTPSXHYB
npobupky C2. Ilonyyaetcsi pa3BeleHHE B
10 000 pas.

[MoBTOpUTE OMEpaLuu, yKa3aHHbIE B ITyHK-
tax 10—11, ucnone3ysa C3 Bmecto C2. D10
naet pa3BeneHue B 1 000 000 pa3. IToBTopuTte
orepainyy, ykasaHHble B IyHKTax 6—9, uc-
nonn3ys C3 Bmecro Cl.

INoBTOpUTE CEpMitHBIE Pa3BedeHMS, UCIIOJb-
3ys1 B Ka4eCTBE MpPOO HECBEXEe MOJIOKO, U
npurotoBbTe yaiiku H1, H2 u H3.

IlepeBepHUTE INPUTOTOBJIEHHBIE IIECTh Ya-
[IEK JOHBIIIKAMH BBEPX U IOCTaBbTE IpHU-
MepHoO Ha 3 cyT B TepmocTat Iipu 35 °C.

CxpenuTe KPHIIIKY U IOHBIIIKY YallleK JIUI-
KOM JICHTOM, 4TOOBI M30€eXaTh BO3MOXKHOTO
pacrpoCTpaHEeHUs MAaTOT€HHBIX MUKPOOpra-
HMU3MOB.

OueHure poct OakTepuit Ha vaimikax. [ne
yIOACTCsl, TONCYUTANTE YUCIO OTHEIbHBIX
KOJIOHUIA. 3anuILNUTe TOJydYEHHbIE PE3Yib-
TaThl B BU/IE TAOJIMLIBI M pACCUMTAITE 10 HUM
yuciI0 Gakrepuil B 1 ¢cM3 Hepa30aBI€HHOTO
MOJIOKa.

TNpumeyanns

IMocMoTpuTte mpuMedyaHusi 3 ¥ 4 B KOHIIE OITUCAHMS
aKcnepuMeHnTa 12.1.
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12.9.3. NpakTuyeckas pabora c rpubamm

I1pu pa6oTe ¢ HU3MMUMU TPUGAMU B GOJIBIIIMHCTBE
cllyyaeB NPUMEHSIIOTCSI TaKue Xe CTaHIapTHbIE
MUKPOOMOJIOTMYECKHE TPUEMBI, UTO U ITpU paboTe
¢ bakTepusiMu. MHOTHe canipodUTHBIE TPUOHI, KaK
U 0aKkTepyuH, MOXHO BBIpAliMBaTh Ha MUTATE/b-
HOM arape, a eclii HyXXHa 4yucTasl KyJbTypa Ipu-
00B, TO ClIe[lyeT BOCIIOJIb30BaTbCs MPUEMaMHU pa-
00TBl B CTEPWIBHBIX YCJIOBHSX, OINMMCAHHBIMU B
pasn. 12.3 u 12.4. TakuMm 06pa3oM 0OOBIYHO BhIpa-
UBaOT Mucor, Rhizopus v Penicillium. U3 cpen
JIy41le BCETO IMOIXOIUT 2%-HblIil COJIONOBBII arap,
pa3uTHil mo Jamkam IleTpu. MOXHO BHIIETUTH
OTIEJIbHBIM BUI U3 CMEIIaHHOM KYJIbTYphI, KOTO-
pasi BeIpocjia cama 1o cebe Ha KakoM-JIubo cyo-
cTpare, HampuMep Ha xjiebe, ppyKTax Wi APyrux
BJIQXHBIX MPoAYKTax. CIOpbI IEPEHOCST B KYJAbTY-
pPaIbHYIO Cpeny ¢ TMTOMOIIbIO CTEPUIBLHOM Ipema-
poBaibHON Wb, KynabTypy nydiie Bcero pac-
CMaTpuBaTh B CTEPEOCKONUYECKOM MUKPOCKOIIE
TIPY MaJIOM YBETMYECHUHU.

12.10. KpynHomacwtabHoe
NPOU3BOACTBO

B mpenpiaymyx pasaenax Bol yXe MO3HAKOMWINCH
C HEKOTOPBIMU IIpHeMaMu paboThl ¢ MUKpOOpTa-
HU3MaMM U HMeEH BO3MOXHOCTb HCIpPOOOBaTh
9TU NpueMbl Ha omnbiTe. [Ipu nepexoxe ot macii-
Taba 1abopaTOpUU K IPOMBITIINIEHHOMY MacIITaby
OMOTEXHOJIOTM JOJKHBI pellaTb MHOXECTBO
npo6JeM, KacalolMXcsi B pa3jUYHBIX OTpaciei
HayKd, BKJOYass OUOMHXKEHEPUIO, XUMUIO U
6uosornto. Ilpu npuHsTMU pelieHUN B cdepe
MPOMBITIUTEHHOTO IMPOM3BOACTBA OaKTepUil BaXKHO
YYUTHIBaTh KaK 3KOHOMMYECKHE, COILIMAJbHBIE,
TaK U 3TUUYECKUE aceKThl. B JaHHOM pa3zesie Mbl
KOCHEMCSI HEKOTOPBIX TMPaKTUYECKUX CTOPOH
KpynHOMacIuTabHOro MpoU3BOACTBA, a B MOCJe-
OyOIINX pasfeiaX pacCMOTPUM KOHKPETHBIE
MpUMEPBl MUKPOOHOJIOTMYECKOTO TTPOU3BOACTBA
Y CBSI3aHHbIE C HUM MPOOGJIEMBI.

Hcnonb3oBaHe MHMKPOOPTaHU3MOB B IPO-
MBIIILIEHHOM MPOM3BOACTBE BO3MOXKHO IO ClIEAYI0-
LIUM TTPHYUHAM:

1) MUKpOOpPraHM3Mbl MMEIOT MPOCThbIE MUTA-
TeNbHbIE TOTPEOHOCTH;

2) B depMeHTepax (DOJIbIIMX COCYAaX, B KOTO-
PBIX pPacTyT MHUKPOOPraHU3MBI) MOXHO

O4YeHb TOYHO KOHTPOJMPOBATH YCIOBUSA
pocTa;

3) MHMKPOOpPraHU3Mbl OTIMYAIOTCS BBICOKMMU
CKOPOCTSIMU POCTa;

4) peakiMy MOXHO IIPOBOAUTD Mpu GoJiee HU3-
KHUX TeMIlepaTypax, YeM Ha OOBIYHBIX XMMH-
YeCKHMX 3aBOJaX; COOTBETCTBEHHO YMeHbIIIa-
eTCs TUIaTa 3a SHEPrHio;

5) MHUKpOOpPraHMU3MEI 00ECIIEeYMBAIOT 00JIee BBI-
COKHIif BBIXOJ TIPOAYKTa M 00Jiee BBICOKYIO
€ro cnelMPUIHOCTh, YeM OOBIYHOE XUMHUYE-
CKO€ IIPOMU3BOJICTBO;

6) MOXHO MCIIOJIb30BaTh U MPOU3BOAUTH IIM-
pOKI/Iﬁ CIEKTP XMMUYECKUX COEAUHEHUI;

7) MOXHO NPOU3BOIUTL HEKOTOPHIE CJIIOXKHBIE
XUMHUYECKUE COCAMHEHUS], TAKME KaK TOPMO-
HBI 1 aHTUOUOTHUKHU, KOTOPBIE TPYAHO IOy~
YUTb APYTUMU METOIAMM, a TAKXKE CIIeLIMH-
YeCcKHMe M30Mephl (Takue Kak L-aMHMHOKMC-
JIOTBI);

8) IF¢HETHUKA MUKPOOPraHM3MOB OTHOCUTEJIBHO
npocra, U METOAbl TCHETHYCCKHUX MAaHUITYJISA -
LIMHA ¢ HUMU MIOCTOSTHHO Pa3BHUBAIOTCA.

OnHako HeOOXOAUMOCTb IPUMEHEHUST 0COObIX
METOJOB, TaKMX KaK METOABI CTEPUIM3ALUU H
CJIOXKHbIE METO/IbI pa3eieHUsI, MOXET ITOBJIeYb 3a
co0O# CyLIeCTBEHHOE MOBbILIEHUE TEXHHYECKUX
TpeGOBaHUII K TPOLIECCY.

12.10.1. 0630p

Ha auarpamme, nipeacraBiaeHHo# puc. 12.13, npu-
BEICHBI HEKOTOPBIC M3 KITIOYEBBIX 3TAINIOB, TUITUY-
HBIX ISl OMOTEXHOJIOTMYECKOTO TIpoliecca.

12.10.2. CKpUHUHT

MBI 3HaeM, YTO UIS MUKPOOPIaHU3MOB XapakTep-
HO OIPOMHOE pa3sHOOOpa3le XMMHUYECKUX peak-
LM, KOTOpBIE OHU MOTYT OCYHIECTBISITh, U MPO-
JYKTOB, KOTOpEIE OHM 00pa3yioT. OXHAKO JIUILb
HeOGoIbIIAad YacTh UX [TOTEHUMAJIA UCITOIb3YeTCs B
MPOMBILIUIEHHOM T1pou3BoncTBe. KoMMepuecku-
MM KOMITaHUSIMHU, B OCOOEHHOCTH TTPOU3BOISILN -
MU JIEKAPCTBEHHBIE IIPEIApAThl, BEIETCS ITOCTOSTH -
HBIA TTOMCK MMKPOOPTaHU3MOB, KOTOPBIE MOTYT
oKaszaThbCsd IMOJIE3HBIMU. B Hagexne OTKpHITh HO-
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CKPUHUHTF —
NOWCK NYHIWEro ANs [aHHOM
paboTbl MUKPOOPraH1uaMa

<

MpuUMeHeHne reHHON UHXeHepUn
NS MOAUPUKALMM MUKPOOPraHuama

||

BbiGOp HYXHOrO

MUKPOOpraHuama
unm Guonorudeckomn
CUCTEMBI

Yeenuuenue | NaGopatopHblit MacwTab |
Mmacwraba ?7
npoussoacTaa [ OnbiTHas ycTaHoska
Cpepa
MuTatenbHbie BewecTsa +/Bo3ayx
+ UCTOMHVK BHEPrvN \/ (kucnopoa,
depmeHnTauus
(nepuoauyeckas unm KonTtponb npouecca
HenpepbiBHasA (KOHTpONb U
B CTEPU/bHBIX YCNOBMSX) perynupoBaHue
YCNOBWIA,
Takumx Kak pH,
Temneparypa,
nuTaTenbHble
M36biToK TENNA BELLECTBa)
S
Pa3penexue
(Hanpumep, dunbTpaums,
LeHTpudyruposaHue)
Mocnepyiowas
06paboTka [Knertku
(6uomacca)
PaspyweHve |Boigenenmne
M 04MCTKA
npoaykra
T =
PacnpocTtpaHeHne HasBanue, ynakoska,

XpaHeHue, npoaaxa

Puc. 12.13. Cxema 6uomexnonozu1eckozo npoyecca.

BBIE KOMMepYeCKH BaXHbIE MPOLYKTHI WIK OoJjiee
3¢ deKTUBHBIE CITOCOOBI MOTYYEHUS UMEIOIIUXCS
MPOAYKTOB COOMPAIOT U KYJIbTHBHPYIOT MUKPOOP-
raHU3MBI CO BCEro CBeTa, U3 CaMbIX Pa3HBIX MECT
oburanus. OYeHb YacTO 3TO YUCTO SMITMPUYECKAS
paboTa B TOM CMBICJIE, YTO CYILECTBEHHYIO POJIb B
JIO60M OTKPBITUH MrpaeT citydaii. [IpoBepka MUK-

POOPraHM3MOB TakKUM ITyTeM Ha3bIBAETCS CKPH-
HUHrOM. XOpOILIMI MpPUMEpP — 3TO IMOCTOSIHHBIN
CKPUHUHT, KOTOPBIA MPOBOIUTCS C LEJIbI0O OOHA-
PYXEHUsI HOBBIX aHTUOMOTUKOB. IlepBhIit aHTHOM -
OTHK ObLT OTKpHIT B 1928 r. Anekcannpom De-
MUHTOM M Ha3BaH NMEHULWLUIMHOM IO Ha3BaHUIO
rpuba Penicillium, KOTOpBIi €ro BbIpaGaThbIBaeT.
IIpvponHbie aHTUOUOTUKYU — 3TO XMMUYECKHUE BE-
LIECTBA, CUHTE3UpPYEMble MUKPOOpPraHM3MaMM WU
yOMBamlIMe Jpyrue MHUKPOOPTaHU3MBlI WJIU ITO-
napisionye ux poct. Haunnast ¢ 1928 r. u3 Muk-
poOpraHuM3MoB ObLIO BhIAeNeHO 6ojee 5000 pas-
JIMYHBIX aHTUOMOTUKOB, BKJIIOYAsl PSIT Pa3IMYHBIX
NMEHUUWUIMHOB, CJIeETKa pPa3JIMYyalolIuxcs Io
CTPYKTYp€ U aKTUBHOCTU. BONBIIMHCTBO U3 0OHAa-
DPYXEHHBIX aHTUOMOTUKOB HEMPUTOAHO JIS MEIU -
LMHCKHUX LieJiel, IJIaBHBIM 00pa3oM M3-3a UX BbI-
COKOM TOKCUYHOCTH. OJHAKO MpPEACTaBUTEH PO-
na Streptomyces OKa3aJiCh Ype3BbIYafHO GOraThiM
HWCTOYHUKOM PAa3JIMYHBIX aHTUOUOTHKOB, BKIIIO-
yasi CTPENTOMMIIMH.

AHTUOMOTUKM MCIIOJB3YIOTCS ST JIeYEHUS
GaKTepUaIbHBIX WIU TPUOKOBBIX 3a00JI€BaHUM Ye-
JIoBeKa U JOMAIlHUX XUBOTHBIX. HekoTtophie u3
HMX TMOAABJSIIOT TakKXe POCT PAKOBBIX OIyXOJIEH.
[To-BuaUMOMY, aHTUOMOTUKHU SIBJISIIOTCS] MPOAYK-
TaMU BTOpUYHOro Metabonusma (pasa. 12.5.3).
[Ipu cucTeMaTMyeCKOM CKpPUHUHIE BCeraa ecTh
HalexIa HaWTU HOBOE <«4YyNO-JIEKAPCTBO» WJIHU
MUKpPOOpPraHU3M, KOTOPBIi MPOAYLIMPYET U3BECT-
HbIi aHTUOMOTUK, HO C YJIYYIIEHHBIMU CBOMCT-
BaMH.

12.10.3. PacwumpeHnue maclutaba
NPOU3BOACTBA

JI1060¥i HOBBIN OMOTEXHOJIOTMYECKUIA TPOMU3BOICT-
BEHHBI NPOLIECC CHaYyaJla JOJKEH ObITh ONTPOOOBaH
B Macuitabe saboparopuu. Ilocne npeaBapurenb-
HBIX MCCJIENOBaHUMA Ha OOBIYHOM JIAOOpPAaTOPHOM
000pylOBaHUM CO3[AIOT OMNBITHYIO YCTaHOBKY. B
HEW UCTOJIb3YeTCs] OTHOCUTENILHO HEGObLIOM dep-
MeHTep o0beMoM ot 2 1o 200 mm3 (puc. 12.14). Dep-
MEHTep — 3TO pe3epByap, B KOTOPOM TNpPOTEKaeT
npouecc. YToOsl BHIXOH IMPOAYKIIWM ObLT M