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[lpenucnoBue
K TPDETbEMY M3AHUIO

0 BPeMEHM CBOETO MePBOro n3aanus B Beankoopu-

tanuu (1984 r.) knura Biological Science (B pyc-

ckoM repeBone «buonorusi») ocraercs oqHUM U3
CaMbIX TTOJIHBIX W aBTOPUTETHBIX YUEOHBIX MOCOOU ISt
CTapIIEKJIACCHUKOB, aOUTYPUEHTOB U CTYAeHTOB. OCHOB-
Hasi 1eJTb TTOJITOTOBKU €€ TPEThEro MePEeCMOTPEHHOTO U3-
JaHUST — JIOTIOJTHEHUE TeKCTa HOBBIMU JJAHHBIMU B PaMKax
COBPEMEHHBIX HIKOJIbHBIX ITPOrPaMM.

B nocnenHue roapl copepkaHue U 00beM 3TUX TPO-
rpamMM 3aMEeTHO M3MEHWJIUCh. KpoMe «IMHEWHbIX» Kyp-
COB, M3JIAralolIMX MaTepua MocjaenoBaTeIbHO 10 Mepe
€ro yCJIOXHEHUSI, IMPOKO PACTIPOCTPAHUIUCH «MOMIYJTb-
HbIE» CXeMbI TIPENOaBaHMsl, eJIatolIKe YIop Ha OTAeI b~
Hble TeMbl; Kpome Toro, B 1993 r. B BenukoOpuraHuu
ObUIM BBEACHBI HOBBIE, a B 1997 T. yTOUHEHHbIE IK3aMeHa-
LIMOHHBIE TpeOOBaHMS MO O6MoIorvMu. TUMUYHAST COBpe-
MEHHasl TporpaMMa BKJIIOUAET OMNpeesIeHHBbII 00beM
(yHIaMeHTaIbHbIX 3HAHUI 1 (DaKyIbTaTUBHYIO UHMOP-
MaLuio rno 6osiee cnenraibHbIM obnacTsaM. Kak npasuio,
B MOCJIEIHEM CJTydae peuyb UIIET O COLIMATBHBIX, STUUECKUX
U MIPUKJIATHBIX aCTIEKTaX OMOJIOTUH, TOTUYEPKUBAIOIINX €€
BO3pACTAIOIILYIO POJIb B COBPEMEHHOM MUpE.

IMepecMoTp MaTepuasia Npy MOATOTOBKE TPETHETO U3-
JAHWsI KHUTY ObUT TIPOBENIeH Ha ropasno 6oJjiee riiyooKoM
YPOBHE, YeM Tepeji BHIXOIOM ee BTOpoil Bepcuu. B Tekcr,
cxembl, pororpacduu v TabIUIIBI BHECEHBI MHOTHE KaK CY-
LIECTBEHHbIE, TaK U OoJiee TOHKUE 3MeHeHus1. [lobaBieH
3HAUUTEIbHBINI O00bEM HOBOW MH(pOpMaLUU U yOpaHbI
CBEJICHUsI, YK€ He CUMTAoIIMeCs akTyalbHbIMU. Kpome
TOTO, HEKOTOPBIN MaTepua U3 MPUIOKEHUN TNepeHeceH
B COOTBETCTBYIOIIME TJ1aBbI.

C y4yeToM BaXHOCTM U TOMYJISIPHOCTU HEKOTOPBIX
TeM, O0COOEHHO M3 yucia (akyJbTaTUBHBIX, B KHUTY
BKJIIOYEHBI TPU COBEPIICHHO HOBbIE TIaBbl. OHU cozep-
KaT TOAPOOHBIE CBEACHUSI 1O MUKPOOMOJIOTUU U OWO-
TexHonornu (1. 12), cBemeHMsI, Kacaloluecs 3I0POBBSI
1 OoJie3Heii yeoBeka (I 15), a TakKe CBeIeHMUsI 110 TIPH-
KiIagHol reHeTrKe (171. 25). Kpome Toro, ropasmo mojiHee
M3JIOKEHBI BOTIPOCHI, Kacatoluecss nmuTaHus (ri. 8) u

pernponykimu (1. 21) genoBeka. OOGCYXKIaIOTCsI, B 4acT-
HOCTH, STUIECKUE U COLIMATIbHBIE ACTIEKTHI 3TUX IIPOOIIEM.
Pacmmpena u skomorndyeckas temaruka (ri. 10).

C yyeroM M3MEHEHMsI YUeOHBIX MPOrpaMM pPa3HO-
obpaznio (GopM KMBOTO TMOCBSILIEHA TOJBKO OJHA IJIaBa
(T71. 2) BMeCTO TpeX, IpUIeM IIoI00paHbl 6ojice aKTyalb-
Hble TpuMepbL. B Hee BKITI0OUeHO HOBOE BBOTHOE O0CYXIe-
HHUE BOMPOCOB CUCTEMATUKU OPraHW3MOB U MPUMEHEHMUSI
ONpeAeTUTEbHBIX TabmuLl. JIpyrue riaBel MO Mepe BO3-
MOXHOCTU TIPUBEIEHBI B COOTBETCTBUE C MOCIEIHUMU
JAHHBIMU HayKUu. B yacTHOCTH, (PM3MOJTOTMYECKUE TEMBI
10 BCel KHUTE MEPECMOTPEHBI B CBETE KAK COBPEMEHHBIX
3HAHUI, TaK 1 UBMEHUBILKXCS YYEOHBIX MporpamMm. bosb-
1Iee BHUMAaHHUE YIEJIEHO PACCMOTPEHUIO BBICIIMX pacTe-
HUI U YeJTOBEKa, YTO OTPaKaeT O0LI1e TEHIEHLINY, HaMe-
TUBILKECS] B OMOJIOTU .

MBI He TOJNBKO BHECIM B KHUTY TEPEYUCICHHBIE
W3MEHEHUsI, HO U TIOCTApAINUCh CleNaTh €€ MaTepuai
JOCTYIHBIM [UIsl 6osiee MMUpoKoro Kpyra yurateneil. [1o
Mepe BO3MOXKHOCTH YIPOILIEHO U3JI0XEHUE, TIIABHBIM 00-
pasoM B riaHe TepMuHosioruu. Ocoboe BHUMaHUE yelie-
HO BBOJHOIM 4aCTM KaXXIoi KpynmHoU Tembl. HekoTopblie
pasaesbl NeperiaHupPOBaHbl U Pa30UTHI HA TOAPA3IEIbI;
BHYTPM TEKCTa TEM WJIM WHBIM CIIOCOOOM BBIIENSIOTCS
OCHOBHBIE TTOJIOXXEHMSI, BaXKHbIE [UISI YCBOCHUST JAaHHOTO
marepuana. Mbl HaieeMcsl, 4TO BCE 3TO OOJIErYUT €€ BOCII-
pUSITUE YUTATESIMU.

[lepecmoTp MaTepuana Mpu MOATOTOBKE HACTOSIILETO
W3IaHUS BBITIOJTHEH B OCHOBHOM [leHHncoMm Teiinopom B
CBOOOIHOE OT MpernoaaBaHusl B Kojieke Bpemst. Kak u Bo
2-M U3JaHUM, I1aBbl 110 aKosoruu (r1. 10 u 11) nepepabdo-
TaHbl PozanuHnoit Teitiop u3 KMHICTOHCKOrO YHMBEDP-
curera. HoByto riaBy o 3m0poBbe 1 60se3HsIX (1. 15) Ha-
nucasn B ocHoBHOM Posann Conep. TouHOCTh MpUBOAM-
MBIX B TeKCTe (DaKTUUECKUX JAHHBIX TPOBEPEHA BELYILIMMU
yueHbIMU. TeM He MeHee, u3Jiarast TaKoi 0O0JIbIION 10 00b-
€My 1 TaKOU pa3HOOOPa3HbIii MaTepuall, TPYIHO U36eXaThb
OLIMOOK U MTOTPELTHOCTEN, TTOTOMY aBTOPHI 3apaHee 01a-
TOIAPHBI 32 BCE MPUCIAHHbIE UM KOHKPETHBIE 3aMEYaHMUsI.
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HOCTb BCEM CBOMM JPY3bsIM, KOJIETaM, YYeHUKAM 1
KOHCYJIbTAaHTaM, y4aCTBOBABIIMM B BBIITYCKE 3TOM
KHUTH.

Oco0oii 6;1arofapHOCTH, IO HAIlIeMy MHEHUIO, 3aCTy-
xwuBatot: 1-p R. Batt, n-p 1. Benton, n-p Claudia Berek,
npod. R. J. Berry, n-p A. C. Blake, n-p John
C. Bowman, n-p John Brookfield, r-u R. Brown,
n-p Stuart Brown, n-p Fred Burke, r-u Richard Carter,
1n-p Norman R. Cohen, n-p Cote, n-p K. J. R. Edwards,
r-u Malcolm Emery, r-0 Nick Fagents, n-p James
T. Fitzsimons, n-p John Gay, a-p Brij L. Gupta, Vivienne
Hambleton, n-p David E. Hanke, n-p R. N. Hardy, ripero-
noonerii J. R. Hargreaves, n-p S. A. Henderson,
r-H Miclael J. Hook, r-u Colin S. Hutchinson, ¢upma
IMustra Design Ltd, n-p Alick Johns, r-xa Sue Kearsey,
n-p Simon P. Maddrell FRS, mpod. Aubrey Manning,
n-p Chris L. Mason, r-xka Ruth Miller, n-p David
C. Moore, A. G. Morgan, n-p Rodney Mulvey,
n-p David Secher, n-p John M. Squire, mpod. James
F. Sutcliffe, Stephen Tomkins, n-p Eric R. Turner,
n-p Paul Wheater, n-p Brian E. J. Wheeler, n-p Michael
Wheeler.

B BTOPbI W M3JATCJIM BbIPAKAIOT CBOIO IPU3HATC/Ib-

ABTOpBI XOTeJI ObI TAKKE MOTYEPKHYTh 3aCIYTY I-XKU
Adrienne Oxley, TepIieJMBO M yMEJIO OpraHM30BaBLICH
MPOBEPKY BCEX MPUBEACHHBIX B KHUTE MPAKTUYCCKUX YII-
paxxHeHMii. biaromapsi ee crapaHusIM TperoaaBaTesu,
yJalyecs: ¥ J1ab0paHThl MOJYUMIN HafeXHble U 3hdek-
THUBHBIE METOJMKHU OIBITOB, KOTOPBIC JIETKO BBITIOJTHUMbI
B OOBIYHBIX IIKOJIbHBIX YCIOBUSIX.

B T0 Xe Bpemst J100ble HEIOCTATKYU COIEPKAHUS 3TOR
KHUTHU LIEJIMKOM U1 TIOJTHOCTBIO OCTAIOTCSI Ha COBECTH aBTO-
pOB.

HakoHel1, aBTopbl BbIpaXaloT 0J1arofapHOCTh CBOUM
OJIM3KUM 34 MX MOCTOSIHHYIO TIOICPXKKY M IOCHIIBHYIO
ITOMOIIb B MPOLIECCE MOATOTOBKU U MyOJIMKALIMN HACTOSI-
1IETO U3IAHUS.

MBI Tak:Ke BeCbMa IMPU3HATEIbHbBI BCEM TEM, KTO pa3-
PELIIT UCTIOb30BaTh B HAILIEH KHUTE MPUBEACHHBIC B X
paboTax WUTIOCTpaluu, TabauLbl U TPOBEPOUYHBIE BOII-
POCBHL.

Pucynku:2.2, A, 2.37, B, 2.38, b, 2.40, A, 2.40, b, 2.46,
2.66, b, 2.66, JI, 8.3 Heather Angel/Biofotos; 2.2, B
Stephen Krasemann/NHPA; 2.2, B Gerard Lacz/NHPA,;
2.6, b, 5.3, 5.8 Andrew Syred 1995/Microscopix; 2.6,B 2.6,
I,27,217, b, 218, b, 225, A, 2.25, B, 2.26, A, 2.27, b,
2.32, 5,237, 1,248, /1,248, E, 2.48, K, 2.66, B, 2.66, I
5.1, b, 5.13,5.25, 5.28, 5.30, 5.31, 5.35,6.3, /I, 6.3, E, 6.4,
A,64,6,65,1,66,/1,6.7,6,69,B,691,6.10, b,6.12, b,
6.12, B, 6.12, /1, 6.13, b, 6.13, I, 6.15, b, 6.16 B, 6.16, I,
6.22,6.25,6.29,7.3,7.4, 4,74, b, 7.6,8.10, b, 8.17, 8.19,
8.21, b,8.21, 1, 8.21,8.21, E,9.11, A4,9.20, A, 9.20, b, 9.22,
A, 9.23, 9.33, A4, 9.33, b, Biophoto Associates; 2.9 mipoc.
Stanley Cohen/Science Photo Library (SPL); 2.12 n-p L.
Caro/SPL; 2.18,B Jurgen Dielenscheider/Holt Sudios
International; 2.19, 5 B. Heggeler/Biozentrum, University
of Basel/SPL; 2.24 NIBSC/SPL; 2.27, A Andrew Syred
1993/ Microscopix; 2.37, b Roy Edwards; 2.53 R. Umesh
Chandron, TDR, WHO/SPL; 2.62, b, 2.62, B Shell
International Petroleum Co.; 2.62,I, Stephen Dal-
ton/NHPA; 3.1,b, 3.1,B, 3.11, 3.17, b Andrew Lambert;
3.34,5b, 3.34, JI Sir John Kendrew; 3.34, I'Arthur Lesk/SPL;
3.41 n-p J.M. Squire; 3.45 nmpodp. M. H. F. Wilkins,
Biophysics Department, King’s College, London; 4.4, I
Clive Freeman, The Royal Institution/SPL; 5.5, 4, 5.5,5
A. M. Page, Royal Holloway College, London; 5.6 R. Maison-
neuve, Publiphoto Diffusion/SPL; 5.12 n-p Glenn Decker,
School of Medicine, John Hopkins University; 5.24 Don
Fawcett/SPL; 5.29, 6.14, b, 6.17, B, 6.18,B, 6.19, b, 6.20,
6.21, 6.23, 6.24, 6.26, A, 6.31, A, 8.16, b, 8.21, A, 9.12, J
n-p Paul Wheater; 5.33 Klaus Weber; 6.3, I' Rothamsted
Experimental Station; 6.5. B, 6.6 I,6.12 I,7.12, 11.2, 11.10
Centre for Cell and Tissue Research, York; 6.14, B, 6.15, B
Life Science Images; 6.18, I’ Mr. P. Crosby, Department of
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Biology, University of York; 7.21, 4 C. C. Black (1971)
Plant Physiology, 47, 15—23, c pa3petuienus uznarens; 8.1; A
R.L. Mathews/Planet Earth Pictures; 8.1, b Nick
Greaves/Planet Earth Pictures; 8.6, A Kim Taylor/Bruce
Coleman Ltd; 8.6, B, 8.6, I' 1-p Brad Amos/SPL; 8.7, b
Claude Nuridsany & Marie Perennou/SPL; 8.8 Alan
Weaving/Ardea; 8.13, A4 Charles Day; 8.13, 5 King’s
College School of Medicine and Dentistry, London; 8.15,
A, 8.15, b 8.15, B, 8.15, I' n-p C. A. Saxton, Unilever
Research; 8.16, 4 n-p L. M. Beidler/SPL; 8.18, 5 Mehav
Kulyk/SPL; 8.28, 9.35 National Medical Slide Bank; 8.30,
A, 8.30, b Peter Menzel/SPL; 9.11, b, 9.12, 2K n-p Brij L.
Gupta, Department of Zoology, Cambridge; 9.12, E Bill
Longcore/SPL; 9.13 E.F. van Bruggen, State University of
Groningen; 9.20, B mpod. P. Motta, Department of
Anatomy, University La Sapienza, Rome/SPL; 9.22, b
B. Seigwart, P. Gehr, J. Gil & E. R. Wiebel (1971) Respir.
Physiol., 13, 141-59; 9.25 G.M. Hughes (1973) The
Vertebrate Lung, Oxford Biology Readers, no. 59; 9.35
National Medical Slide Bank; 10.16 a-p Martyn Waller;
10.20 Mark Mattock/Planet Earth Puctures; 10.27 Herbert
Giradet/Panos Pictures; 10.30 Nick Garbutt/Planet Earth
Pictures; 10.37 W. J. Allen/Chilworth Media Associates;
11.1, 11.13 Graham Page, Kingston University; 11.6 John
Edward Leigh; 11.7 Nigel Luckhurst; 12.2 Simon
Fraser/SPL; 12.4, 12.14, b Hank Morgan/SPL; 12.5.
National Dairy Council; 12.11, A4, 12.27 Andrew
Syred/SPL; 12.11, b National Institute for Research in Dai-
rying, Reading; 12.12 Robert Longuehaye, NIBSC/SPL;
12.14, A, 12.15 James Holmes/Celltech Ltd/SPL; 12.18
CEPHAS/Stuart Boreham; 12.19 Ricardo Arias, Latin
Stock/SPL; 12.21 John Birdsall; 12.22 E. A. Rathbun & N.
J. Brewin, John Innes Centre, Norwich 12.23 mpod. David
Hall/SPL; 12.24 David Hall/Panos Pictures; 12.25 Steve
McCutcheon/FLPA; 12.26 Gist-Brocades; 12.31 Hattie
Young/SPL.

Tabauywi: 3.1 ¢ paspemeHus: Plenum Publishing
Corporation, aBropckoe npaso Plenum Publishing Corpo-
ration; 8.8, 8.9, 8.10 BocmpousBeneHO € pa3peuieHust
Controller of Her Majesty’s Stationery Office; 10.1
aBTopckoe mpaBo 1971 by W.B. Saunders Company,
nepeneyataHo ¢ paspeiieHus Holt, Rinehart & Winston,
CBS Publishing; 11.5, 11.6 ¢ paspemenus Griffin &
George.

Bonpocwi: 10.14, 10.16, Open University Foundation
Corse (S100) Unit 20, aBropckoe mpaso 1971, Open
University Press.

Pucynxu: 13.11, 13,14, 13.16, b, 13.16, B, 13,17, b,
13.25, A, 13,25, b, 14.3, b, 14.6, 14,7, 14.11, 14,14, A,
14,16, 15.7, 17.14, A, 17.56, A, 17.56, b, 18.16, A, 18.16, b,
19.11, 4, 19.20, 20.3, 20.15, A4, 20.15, b, 20.15, B, 20.24, A,
20.24, b, 21.1, B,21.23, A, 21.23, b, 21.29, 21.42, 21.50, A,

21.50, b, 21.50, E, 22.25, A, 22.25, b, 22.29, 23.1, 23.3,
23.7, A—E, 23.12, A—K, 24.15, 25.27 Biophoto Associates;
13.12, A Claus Meyer/Science Photo Library (SPL); 13.12,
b John Lee/Planet Earth Pictures; 13.16, I, 22.16 Centre
for Cell and Tissue Research, York; 13.22 Anderson &
Cronshaw (1970) Planta 91, 173—180; 13.25, B n-p Martin
Zimmermann, Harvard University; 13.27 B. E. S. Gunning
(1977) Science Progress 64, 539—568, Blackwell Scientific
Publications Ltd; 14.1, A4, 21.36 n-p Paul Wheater; 14.1, b
K. R. Porter/SPL; 14.3, A Life Science Images; 14.4, b
npocdeccopa P. M. Motta & G. Macchiarelli/SPL; 14.4, B,
14.4,T,15.19, A, 15.19, 5SPL; 14.35 CNRI/SPL; 14.38,
Ken Eward/SPL; 14.40, A4, 17.8 University of Zurich-
Irchel/Nature & Science AG, FL-Vaduz; 14.40,5 BSIP
PIR/SPL; 15.4 Unicef/Betty Press; 15.9 Andy Crump,
TDR, WHO/SPL; 15.13 Vivien Fifield; 15.15, B, 21.41
Biophoto Associates/SPL; 15.16, 21.52, 25.21 National
Medical Slide Bank; 15.17 D. Phillips/SPL; 15.20, A
Philippe Plailly/SPL; 15.20, 5 Scott Camazine/SPL; 15.23
National Institute of Health/SPL; 15.24 n-p Tony
Brian/SPL; 15.25 Princess Margaret Rose Orthopaedic
Hospital/SPL; 16.15 n-p B. E. Juniper; 16.17 T. Swarbrick,
Harnessing the hormone, Grower Publications Ltd; 16.19
Long Ashton Research Station; 16.23 Centre Nationale de
la Recherche Scientifique, Regulateurs naturels de la crois-
sance vegetale (1964); 16.26 n-p Peter Evans, Southampton
University; 16.32 npod. Anton Lang (1957) Proc. Natl.
Acad. Sci. USA 43, 709-717; 17.10, 17.14, 5 Don
Fawcett/SPL; 17.22, 17.33, b, 20.17 Manfred Kage/SPL;
17.25, 21.50, I’ Garry Watson/SPL; 17.27, 4, 17.27, b
Natural History Museum, Jlonnon; 17.43 nipodeccopa P.
M. Motta & Caggiati/SPL; 17.56, T n-p L. Orci, University
of Geneva/SPL; 17.58 Daniel Heuchlin/NHPA; 17.61
Niall Rankin/FLPA; 17.68 Caroline E. G. Tutin; 18.18 P.
G. Munro, Biopolymer Group, Imperial College; 18.19
A. Freundlich, Biopolymer Group, Imperial College; 18.24
1n-p J. Squire, Biopolymer Group, Imperial College; 19.7
n-p R. Clark & M. Goff/SPL; 19.9, 19.10 Michael &
Patricia Fogden; 19.17, A W. Higgs/GSF Picture Library;
19.17, b William S. Paton/Planet Earth Pictures; 19.17, B
Pete Oxford/Planet Earth Pictures; 20.2, A E. H. Mercer
(1959) Proc. Roy, Soc. Lond. B150 216—236; 20.31, 21.11,
A—FE GSF Picture Library; 21.10 n-p J. Gurdon (1977)
Proc. Roy. Soc. Lond. B 198 211—247; 21.13 Sinclair
Stammers/SPL; 21.14 Horticultural Research Institute;
21.26 Hermann Eisenbeiss; 21.28 Howard Johns; 21.46, A
David Scharf/SPL; 21.46, b n-p Everett Anderson/SPL;
21.50,B, 21.50,2K, 21.50,3 Petit Format/Nestle/SPL;
21.50, J Keith/Custom Medical Stock Photo/SPL; 22.29
Bettina Cirone/SPL; 23.8 M. Hirons/GSF Picture Library;
23.9, 24.26 ARC Poultry Research Centre; 23.13, 23.14
1-p S. A. Henderson, Department of Genetics, University
of Cambridge; 23.28, 4 O. L. Miller Jr & B. A. Hamkalo,
Visualization of bacterial genes in action, Science 169 392—
395, 24 July 1970, aBTopckoe mpaBo: 1970 — the American
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Association for the Advancement of Science; 24.30 John
Birdsall Photography; 25.4 J. C. Revy/SPL; 25.10 British
Diabetic Association; 25.12 John Frost Historical
Newspaper Service; 25.13, A4, 25.14, 25.15, 26.9,F Nigel
Cattlin/Holt Studios International; 25.16 M. Baret,
RAPHO/SPL; 25.17 Philippe Plailly/Eurelios/SPL; 25.18
PPL Pharmaceuticals; 25.20 British Union for the
Abolition of Vivisection; 25.25 Cystic Fibrosis Trust; 25.28
Hattie Young/SPL; 25.32 Saturn Stills/SPL; 25.34 Klaus
Gulbrandsen/SPL; 25.35 David Parker/SPL; 25.37

Cellmark Diagnostics; 26.3 D. R. B. Booth/GSF Picture
Library; 26.7 Charles & Sandra Hood/Bruce Coleman Ltd;
26.8, b Heather Angel; 26.9, A Werner Layer/Bruce
Coleman Ltd; 26.17 M. P. L. Fogden/Bruce Coleman Ltd;
27.5, A, 27.5, B AGPM; 27.6 Semences Nickerson, @paH-
uust; 27.7 D. F. Jones, Connecticut Agricultural
Experiment Station; 27.9, 27.13 John Haywood; 27.10, A
S. E. Davis; 27.10, 5 Kim Taylor/Bruce Coleman LTD;
27.12 M. A. Tribe, 1. Tallan & M. R. Erant (1978) Case
Studies in Genetics, CUP.



BBEAEHUE B BUAOJIOTMIO

nosorus (ot rpeyd. bios — XuU3Hb 1 logos —
Mo3HaHue, yYeHUe) — ITO HayKa, u3yya-
0111381 )KMBbIe OpraHu3Mbl. PazBuTue 3Toit
HayKu, KaK U J000# Apyroi, 110 Mo MyTu moce-
JIOBATEJIbHOTO DPAa3JI0XEHUsI CJIO0XHOTO TMpeaMera
HCCIIEJOBAHUSI Ha COCTaBJSIONIME ero yacTu. Tak
BO3HUKJIM MHOTOYMCJIEHHbIE BETBU OMOJIOTUH,
YacTh KOTOpBIX TIpuBeneHa Ha puc. 1.1. Takoit
MyTh TTO3HAHUS YACTO HA3BIBAIOT «PEAYKIIMOHUCT-

AHATOMWA
(cTpoeHne Tena)

MNKPOBMOJIOTUA
Bupyconorusi (Bupychbl)
Baktepuonorus (6akrepun)
Mukonorus (rpunbbi)

BOTAHUNKA
(pacTteHuns)

3001014
(KMBOTHbIE)

BNONOrn4

CKUM». PelyKIIMOHM3M, HOBEACHHBIA [0 CBOETO
JIOTMYECKOTO 3aBepIlIeHUs, KOHLEHTPUPYET BHU-
MaHUe Ha U3YyYeHUU DJIeMEHTapHBIX (hopM Marte-
pUM B XUBBIX U HEXUBBIX cucTteMax. [Ipu Takom
MOIX0Je 3aKOHbI MPUPOABLI IBITAIOTCSI IO3HATH,
KU3yyast He eMHOE 1IeJI0e, a OTAEIbHbIE €r0 YaCTH.
ITpoTHMBOMONIOXKHBIN MOAX0J OCHOBAaH Ha «BMTa-
JIMCTUYECKUX» IPUHLMIIAX. B 9TOM ciiyyae XXu3Hb
paccMaTpMBaIOT KaK COBEPIIEHHO OCOOEHHOE U

dN3Nonorna
(pyHKUMN OpraHn3ma)

rMCToNorng
(TK@HW)

BNONOIrNA KNETKN
(kneTkwn)

BUOXUMUA n
MOJEKYNAPHAA BMONOIr A
(Monekynbl)

FEHETUKA
(HacneaCTBEHHOCTD)

Puc. 1.1.
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VHUKQJIbHOE SIBJIEHUE, KOTOPOE HEJb3s1 OOBSICHUTh
Ha OCHOBE OJHMX TOJIbKO 3aKOHOB XUMUU U (PU3U-
KM, TIOCKOJbKY MHOTHE IIPOSIBIICHUS KU3HU
MIPUCYIIN JIUIIL CUCTeME Kak IiejioMy. OcHOBHas
3aja4a OMOJIOTUM KaK HAyKW B KOHEYHOM CUYETE CO-
CTOUT B TOM, YTOOBI UCTOJIKOBBIBATh BCE SIBJICHUS
JKMBOM TIPMPOIBI, MCXOMs M3 HAyYHBIX 3aKOHOB,
YUMTBIBASI TIPUA 3TOM, YTO IIEJIOMY OpPTaHU3MY ITpU-
CYLIM CBOWCTBA, B KOpPHE OTJIMYAIOIIUECS OT
CBOWCTB YacTeil, ero cocrapisiomux. Hefipopusu-
0JIOT MOXKET OIKcaTh pabOTy OTIEJbHOTO HelipoHa
Ha ypoOBHE (UIMKO-XUMUUYECKUX TPOLIECCOB, HO
caM (beHOMEH CO3HaHUS TaK OIMUCATh HEJb3S.
BroyiHe BO3MOXHO, YTO CO3HAHUE — 3TO PE3YJib-
TaT KOJUIEKTMBHOW pPabOThl U OIHOBPEMEHHOTO
U3MEHEHUS 3JEKTPOXMMUUYECKOTO COCTOSIHUS
MUWJUIMOHOB HEIIPOHOB, OHAKO MBI IO CHX IIOp HE
MMeEeM peaJIbHOTO MPEICTaBICHMSI O TOM, KaK BO3-
HUKAaeT MBIC/Ib U KaKoBa ee (hM3MKO-XMMUIecKast
npupona. He 3HaeM MBI TakKe, KaK BOZHUKIN 1
KakK d5BOJIIOIMOHUPOBAIU XMBble cyiiectBa. Ha
9TOT BOIPOC MbITATUCh OTBETUTh MHOTHUE. B TpeTh-
eM Tome (1. 23—27) Mbl MOIbITAEMCSI OCBETUTh
pa3MyHble TOYKU 3PEHUST Ha TPOOJIeMy TIpOHMC-
XOXJEHUs XU3HU, HO OCHOBHOE BHUMAaHUE IMPU
5TOM YyIEeJIUM BCE e He OOrOCIIOBCKUM, a OMOJIO-
rMYecKnM KoHuenuusM. MTak, MBI BBIHYXICHBI
MIPU3HATh, YTO HE MOXEM JIaTh TOYHOTO OIIpeaesie-
HUSI, 4YTO Xe TaKoe XM3Hb, U HE MOXEM CKa3aTh,
KaK 1 KoTJa OHa BO3HMKIIA. Bce, 4To MBI MOXKeM —
9TO MEePEUYMCIUTh U ONKUCATh T€ MPU3HAKHU XKUBO
MaTepun, KOTOPhIE OTJIMYAIOT €€ OT HEXMBOIA.
DTO TIpeKIe BCETO:

lutanne

IMua Hy>kHa BceM XUBBIM cylectBaMm. OHa ciy-
SKUT UM MCTOYHUKOM SHEPTUU U BEIIIECTB, HEOOX0-
JUMBIX JUISI pocTa U APYTUX MPOLECCOB XKU3HEACS -
TeJIbHOCTU. 2K1BbIE OpraHU3MBbI UCIIOJIb3YIOT TOJIb-
KO JIBa BUJa SHEPTUU — BTO SHEPIHUsl COTHEUHOrO
CBeTa M DHEPIUsI XMMHUYECKUX CBsi3eil. OpraHus-
MbI, CIELUMAIU3UPOBAHHBIC [JIS MCIOJIb30BaHUS
CBETOBOI SHEPIrUU, OCYLIECTBISIIOT (GOTOCUHTE3 U
colepxXaT MUTMEHTHI, B TOM 4YHUCJIE XJIOPO(pWILI,
CrocoOHBIe Tortomarh cBeT. K takum opraHus-
MaM OTHOCSITCSI pacTeHMSI, BOJOPOCIN U HEKOTO-
pble HauboJiee MPOCTHIE OPraHM3MbI, BKJIIOYas
b6akrepun. OpraHm3Mbl, He CIIOCOOHBIE K (POTO-
CUHTE3y, HOJKHBI TOJyYyaTh XMUMUUYECKYIO BHEp-
ruto (T. €. SHEPruio, 3aMaceHHYI B XMMUYECKUX

CBSI3SIX OpPraHUYECKMX BEIIECTB) OT APYTUX opra-
Hu3MoB. K TakuM opraHu3mMam, Ha3bIBaeMbIM T'e-
TepoTpodaMM, OTHOCSITCS XKMBOTHBIE M TI'PUOHI.
PaznuuyHble cnocoObl MUTaHUS OOYCIOBIMBAIOT
¢dyHIaMeHTaIbHbIC PA3IMYMSI MEXKAY Pa3HBIMU Op-
TaHU3MaMU.

LbixaHme

Bce mpouecchl XM3HENESITEILHOCTH ITPOMCXOISIT
C MoTpebIeHNEM BHEPIUU, UCTOYHUKOM KOTOPOit
CITy>KUT OCHOBHAsI Macca IOCTyHalOMMX ¢ TUIIeit
oprannyeckux BemiecTs. [1pu paciierieHuu ornpe-
JIEJIEHHBIX OPTraHWYeCKUX COENMHEHUI B IIpoIiecce
KIIECTOYHOI0 AbIXaHWs ITPOMCXOIUT BI)ICBOGO)KI[G-
HUE DHEPIMU XUMUYECKUX CBSI3€M C OOHOBPEMECH-
HBIM €€ 3alacaHreM B OOraThix IHEpruei MojaeKy-
Jax ageHo3uHTpudocdara (ATD). Dto coeauHe-
HUe, coaepKalleecsi BO BCEX KMBBIX KJIeTKax,
MHOTAA HAa3bIBAIOT «YHUBEPCAIbHBIM HOCUTEIEM
SHEPIUM» WIN «YHUBEPCAJIbHOI 3HEpPreTU4ecKoit
BaJIIOTOI».

Paznpaxumocts

Bce xuBble cyliecTBa CIOCOOHBI pearupoBaTh Ha
M3MEHEHUsI BHEIIHEH W BHYTPEHHE! cpelibl, YTO
PE3KO MOBBIIIAET UX CIOCOOHOCTh K BBIKMBAHMUIO.
Hanpumep, KpoBEHOCHBIE COCYbI KOXU MJIEKOITH -
TAIOLIUX MPU TMOBBILIEHUU TEMIIEPATYPHI TeJla pac-
LIUPSIOTCS, paccerBasi U30BITOYHOE TEILIO U TEM
CaMbIM BOCCTaHaBJIMBasi ONTUMAJIbHYIO TeMIlepa-
Typy Tejia. A 3eJleHOe pacTeHHue, KOTOpOe CTOUT Ha
MOJOKOHHUKE M Ha KOTOPOE CBET MafaeT TOJIbKO
CO[[HOﬁ CTOPOHBbI, TAHETCA K CBETY, ITOCKOJIBKY
(oTOCUMHTE3 MOXET MPOUCXOAUTH JIMIIb MPU J10-
CTaTOYHO XOPOIIEN OCBELLIEHHOCTH.

loaBvxHOCTb

HexoTtoppble XX1BbIe OpraHU3MBbI, TAKUE KaK KUBOT-
HbIe U OaKTepUH, CIIOCOOHBI MMEPEMEIIaThCs U3 O -
HOIo MecTa B JIpyroe, MHBIMU CJIOBaMH, OHU I10-
IBUXKHBI. UM HeoOXoauMo 3TO, YTOObI JOOLIBATH
MUY B OTJIAYME OT APYIMX OPraHW3MOB, HAIpHU-
Mep pacTeHUii, KOTOpble caMU CIIOCOOHBI CO31a-
BaTh ceO¢ HEOOXOAUMYIO MUY U3 «CHIPhS», ITOJTY-
YaeMOTo B OMHOM U TOM Xe MecTe. TeM He MeHee
1 Y pacTeHHNIT MOXXHO HAOJIOIaTh IBVKEHUST HEKO-
TOPBIX UX YacTeit. Tak HampuMep, TUCThS TIHYTCS
K CBETYy, a Y HEKOTOPBIX PAaCTEHUI LIBETKU 3aKPbI-
BalOTCS Ha HOYb.
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Bbinenenne

Brienenue, wim aKCKpeiusi, — 3TO BbIBEIACHUE U3
opraHmu3Ma <«IIaKOB» — HEHYXHBIX IPOIYKTOB
obmeHa BelecTB. K 1utakam, Harpumep, OTHOCUT-
csl Auokcup yriaeponaa (YIJIEKUCIbIN ra3), KOTOPBIN
JIOJIKEH 00513aTeIbHO BBIBOJAUTHCSI, MOCKOJbBKY,
HaKaIlJIMBasiCh B U30BITKE, OH OKa3bIBaeT BPEAHOE
neiictBre. ZKMBOTHBIE IIOIYYalOT C MUILE MHOTO
OCJIKOB; 3TH BellleCTBa B OpTaHM3Me He 3aIlacalor-
Csl, IIO3TOMY OHM JIOJIKHBI PaCIeTUISITECS U BBIBO-
IUThCS M3 opraHu3ma. Takum oOpa3oM, BBIACIE-
HUE y XXMBOTHBIX CBOJIUTCSI B OCHOBHOM K 3KCKpe-
IIMU a30TUCTHIX BEIIECTB.

PasmHoxeHne

[TponomXuTeIbHOCTD XU3HU OPraHW3MOB OTPaHU-
YyeHa, OJHAKO BCe OHU 00JalaloT CIMOCOOHOCTHIO
HENpeCcTaHHO «IOIJAEePKUBATh XU3Hb», 00ecTeun-
Basi BbDXMBaHUWE BUJA. Bua BIXKUBAET B pe3yJibTare
TOTO, YTO POAUTEU TIEPeatoT MOTOMCTBY CBOM OC-
HOBHBIE ITPU3HAKK, HE3aBUCUMO OT TOT'O, BOZHUKJIIO
JI1 TIOTOMCTBO B pe3yJibTaTe MOJIOBOTO MU OeCIo-
JIOTO pa3MHOXeHMs1. B mouckax npuyuH, o0ycioB-
JIMBAIOIIMX TaKylo Niepefady NpU3HaKoB (Hacaen0-
BaHUE), <«PEIYKIIMOHUCTbI» OTKPbUIM HYKJIEUHO-
Bble Kuca0Tel — JHK (1e30KcupruboHyKIEMHOBYIO
kucaory) u PHK (puOOHYKIEHMHOBYIO KMCIIOTY).
B Mosiekynax 3TUX KUCIOT COAECPKUTCST 3aKOIUPO-
BaHHas MHMoOpMalus, Mepenaroascs oT OJHOrO
MOKOJIEHUSI OPTaHU3MOB JIPYTOMY, CJIEAYIOIIeMy 3a
HUM.

Poct

OOBEKTbl HEXXMBOU MPUPOABI (HAIlpUMep, Kpu-
CTaJIJIbI WJIM CTAJTarMUTBI) PACTyT MyTeM Hapallu-
BaHUsl BellECTBA HA CBOEW HApyXHOW MOBEPXHO-
ctu. KuBble Xe CylllecTBa pacTyT M3HYTpU, HC-
MOJIb3ysl MUTATEeNIbHBbIE BEIleCTBa, MOCTYyMNarolme
B OpraHu3sM c nuieit. B pesynabrate accuMusiiimu
9TUX BELIECTB 00pa3yeTcs HOBAs XXUBasi MATEPUSI.

Hepe‘{I/ICJICHHHG BbIIIC CEMb I'NTaBHBIX ITPU3HA-
KOB XMBOI'O B TOWM WA UHOW CTENEHU IIPpUCYIIH

BCEM opraHu3Mam. Bce aTu mpusHaku — JIUIIb
Habawoaemble TIPOSIBJICHUS TJIABHBIX CBOMCTB Ma-
TepUH, T. €. €€ CIOCOOHOCTU U3BJICKATh, HAKATIINA-
BaTh W UCTIOJIb30BaTh 3HepTUto u3BHe. Ho, kpome
TOTO, XWBasi MaTepusl COCOOHA HE TOJBKO TOJ-
JIEP>XUBaTh, HO W YBEJIMUMBATh CBOW SHEPreTUYE-
CKME 3amackl. B oTnmnune oT XXUBOW MaTepuu Mep-
TBOE OPTaHWYECKOE BEIIECTBO JETKO Pa3pylIaeTcs
MoJl JEUCTBUEM MEXaHUYECKUX U (HPU3UYECKUX
¢axkTopoB cpenbl. KuBbie cyiiecTBa 00JamamT
BCTPOEHHOW CUCTEMOU camopeyaayuu, KOTOpas
TOJICP>XKMBAET MPOLECChl KU3HEACSATEIbHOCTU U
MPENsITCTBYET HEYIpaB/IsieMOMY pacrhaay CTPYK-
TYp W BEIIECTB U OECLIEIbHOMY BbIIEJICHUIO YHEP-
ruu. Takas perysiust HarpaBjieHa Ha OIepKa-
HUE TOMEOCTa3a Ha BCEX YPOBHSIX OpraHW3alluu
KWBBIX CUCTEM — OT MOJIEKYJ OO LEJBIX CO00-
IIECTB.

Bce miepeuniciieHHBIE 3716Ch OCOOEHHOCTH KUBO-
TO paccMaTpUBAIOTCS OoJiee MOAPOOHO B COOTBET-
CTBYIOIIMX pasfenax KHWUTH, MPUYEM BO MHOTHX
[J1aBax OMMUCaHbl XUMUUYECKUE U (PU3UUECKUE MeXa-
HU3MBbI, JIEXKaIlle B OCHOBE T€X MJIM UHBIX SIBJICHUIA.
DTUM Mbl 00s13aHbI YCIIEITHBIM UCCIIETIOBAHUSIM T10-
cienHux jeT. Hatm 3HaHust 0 TOM, 4TO IPOUCXOAUT
B KJIETKE WJIM B OpraHu3Me, HECOMHEHHO, 00oraTu-
JICh TTocsie OTKpbITUs U udydeHust JIHK, 6einkoBoro
CUHTE3a, MEXaHW3MOB HACJEJCTBEHHOCTH, Gep-
MEHTOB, TOPMOHOB, UIMMYHHOTO OTBETa U MHOTMX
JIPYTUX aCMEeKTOB CTPYKTYPbl M (DYHKIMU YKUBBIX
OPTraHu3MOB.

B npuitoxkeHUsIX, MOMEIIEHHBIX B KOHIIE TPEThE-
TO TOMA, BBl HalZIeTe HEKOTOPBIE CBEACHNS, HEOOXO-
JIAMBIE JTIOOOMY OMOJIOTY, M B TOM YHCJIE: CBENCHUS
110 XMMHWHU, OTTMCAHMST METO/IOB HAYYHOTO TTIO3HAHUS,
9KCIePUMEHTAJIbHbBIX TTOAX0JA0B M MHOIOE JIPYTO€.
ITpuoxeHust cocTaBieHbI TaK, YTOObI CHAOAUTH He-
obxonumoit nH(opMaLKeit TeX CTyIeHTOB, Y KOTO-
PbIX €CTh CYHIECTBEHHbIE MPOOESbI B TOU WU UHOMN
obsactu. OCBOUB 3Ty UH(POPMALINIO, MOKHO MOTTbI-
TaTbCsl BEIPAOOTATh Y CeOST CIIOCOOHOCTD K KpUTHYE-
CKOI OIIEHKE U OMMCAHUIO HAOTIONAEMBIX SIBIICHUI.
Benp mMeHHO Takoil crioco0 MBIIUICHUST JEXUT
B OCHOBE JTI0OOOTO HAy4YHOTO TTOMCKA.



PASHOOBPASVE XWU3HW
HA 3EMJIE

2.1. Knaccudumkauums

2.1.1. [ing yero oHa HyxHa?

Ecnu BaM Korma-nmmbo 1oBOAMIIOCh HAOMIONATh, Kak
pebeHOK pa30oMpacT IIBETHBIE JICICHIIBI MJI COPTUPY-
eT MapKu, OmIeThl Ha (PyTOOII MM OpyTHE TIPSIMETHI,
KOTOpPBIE OH KOJUIEKIIMOHMPYET, TO BbI, BEPOSITHO,
CTaJld CBUIETEIEM OJHOIO M3 HauOoJjiee XapakKTep-
HBIX JUIS1 HAC MHCTUHKTHUBHBIX IEWCTBUM — KeJTaHUs
Pa3IoXUTh BCE II0 «II0JI0YKaM». B 3TOM 1 cocTouT
cyTh Kiaccupukauvu. Knaccudukamus — 3T0 pac-
IpeaeacHue IPEAMETOB II0 TpyMIlaM Ha OCHOBE
KaKHX-TO OOLIMX IJIsI HUX CBOMCTB. Pazmen Haykw,
MOCBSILLIEHHBINA MPUHLUIAM, METOJaM U IpaBUIaM
KIacCU(pUKALMU Ha3bIBAIOT TakcoHomueir. [ToueMy
K€ MBI OXBaueHBbI XKeJJaHMEeM BCE KJIacCU(pUIIMPO-
BaTh? [0 MHEHMIO HEKOTOpPBIX OMOJIOrOB, OTBET Ha
9TOT BOIIPOC OYEHb IMPOCT: MbI KIacCUUIIpyeM
MPEIMETHI, SIBJICHUS, COOBITHS, TTOTOMY UTO 3TO AaeT
HaM HEKOTOpOe IIPEUMMYIIECTBO JUIS BbDKUBAHUSI.
Korma Hare Bocripusitue oKa3bIBaeTCs IIEPerpyKeH-
HBbIM OIPOMHBIM YHMCIIOM Pa3JIMYHbBIX pa3apaxkuTe-
JIel, MBI, CTPEMSICh OCMBICIIUTD 3TH Pa3apaKUTEIIN,
HaurMHaeM KiaccuguumpoBaTh nx. Hamm mepBbie
1LIary B KJIaCCU(MUKALUU MOTYT ObITh OILLIMOOYHBIMU;
TaK, HallpuMep, MaJIcCHbKUI peOSHOK MHOIIA MOXET
Ha3BaTh COOAKOM J1I000I MPeIMET Ha YeThIPeX HOXK-
kax. OmHaKO TTOCTENIEHHO Y YeJIoBeKa BhIpadaThIBa-
eTcsl ONpelesieHHas] CHCTeMa, TO3BOJISIONIAs eMy
CIIPABUTBCS CO CIIOKHOCTBIO OKPY-KAIOIIIETO MUPA.
Ha 3emie obHapyXeHO IO TTOIyTOpa MMIIIAO-
HOB Pa3JIMYHBIX BUIOB JKMBBIX OPTaHM3MOB, OJHA-
KO, COIVIACHO IIPOBEACHHBIM OIIEHKAM, 3TO UYMCJIO
nmomkHo gocturath 10—100 MooH. Y HeyTuBUTEIEHO
IMO3TOMY, 4YTO IIOMBITKUA KJIACCU(ULIMPOBATH 3TU

OpPTraHMU3MBbI YXOIAT B OYCHDL JAJICKME BPEMCHA.
Cy1iecTBytolme KjaacCu@UKaALMN OTANYAIOTCS IPYT
OT JIpyra B 3aBUCMMOCTH OT TOTO, JJIS KaKUX LIeJIer
oHM TIpegHa3Hayvaiorcs. B mpeBHem Kwutae, Ha-
MpUMeEp, LIapCTBO XXUBOTHBIX OBLIO pa3dMTO HA P
TaKUX IPYIII, KOTOPbIE B HAIIIM JTHU, MSITKO TOBOPSI,
BBIIJISIIAT OY€Hb CTPAaHHBIMM. DTO, B YaCTHOCTH,
MHU(DUIECKHE KUBOTHBIE, OE300MHBIE COOAKM, KU~
BOTHBIE, Pa30MBILIME KOTAA-TO LIBETOYHYIO Ba3y WA
JKe HamoMuHaromye u3naim myx. [Ipumepom 6oitee
MOHSTHOM KJIacCU(PUKALIMI MOXET CIIYXXUThb pa3Jie-
JICHUE pacTeHUil Ha SIIOBUTHIE U ChedOOHbBIC, MU
2KMBOTHBIX Ha JICTAKOINX 1 HeJIETalonX. B COBpE-
MCEHHBIX XK€ KJIaCCI/I(bl/IKaIlI/IHX, KaK MbI YBUIUM
Jajgee, ocoObli aKIIEHT, YacTo AeJIaeTCsl Ha BOJIIO-
OMOHHBIX CBA34X MEXKY OpTraHU3MaMMU.

[To Mepe Toro Kax Hally CBEACHUS O XXUBBIX Op-
raHr3Max pacIIUPSIIOTCS, U3MEHSIETCS 1 Kaccudu-
kauust. OmHaKoO ciieayeT MMETh B BUIy, YTO HU OIHA
M3 CYIIECTBYIOIINX CUCTEM KJIacCU(DUKAIIUA HE MO-
JKeT CUMTAThCs COBEPILIECHHOI, ITOCKOJIBKY BCE OHU
CO3IaHBI C YI4eTOM HaIllero COOCTBEHHOTO YI0OCTBa.

2.1.2. TakcoHOMuUS

TakcoHoMus noapasessieTcsl Ha iBe BETBU: TiepBast
BETBb UMEET OTHOIIEHNE K NMPUCBOEHUIO HA3BaHU I
opraHu3aMam, 3TO — HOMEHKJaTrypa, a BTopas —
K pacripe/ie/IeHU0 OPraHM3MOB IO Tpynmam, 3To —
cucreMatHka. B oCHOBe cucTeMaTUKU JiexXaT CXO/CT-
Ba OPraHU3MOB U PA3INUKsI MEXTY HUMMU.
Bbuonoruueckass HoMeHKJIaTypa OCHOBaHa Ha
OMHOMUATBHOW CUCTEME, CO3AaTesieM KOTOpOit
Obi1  mBeackuit Hatypaiauct Kapn JluHHe#
(1707—1778 rr.). B OMHOMMaAIBHOU CUCTEME Kax-
JIOMy OpraHu3My TPUCBAMBAETCsl NIBa JATUHCKUX
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Ha3BaHMS: pOJOBOE U BUAOBoe. PogoBoe Ha3BaHMe
MUIIETCS ¢ MPONMUCHON OYyKBbI, BUJIOBOE — CO
ctpouHoii. YesoBek, HampuMmep, UMeeT Ha3BaHUE
Homo sapiens; 3neck ponoBoe Ha3BaHue Homo 1 BU-
JIOBOe — sapiens. JlTaTMHCKUE Ha3BaHMS pOia U BU-
Ja TUIIyTCs KypcuBoM. MX MOXHO HammcaTb U
OOBIYHBIM MIPU(MTOM, HO B 3TOM CJIydyae OHM JOJIK-
HbI OBITH MOAYEPKHYTHI, Hanpumep Homo sapiens.
IIpu HanmuWcaHUM JATUHCKOTO Ha3BaHMSI OpraHu3-
Ma 00 3TOM HeJb3s 3a0biBaTh. PogoBoe Ha3BaHME
MOXET OBITh COKpAILIEHO A0 OAHOU (IepBoit) OYK-
Bbl, Hampumep H. sapiens. (CokpaliaTb MOXHO
TOJIBKO B TOM CJly4yae, €CJIi HeIOCPEACTBEHHO Iie-
ped 3TUM ObLIO MCIOJIb30BAHO MOJIHOE Ha3BaHUE
opraHusma.) JlaTuHCKUe Ha3BaHUS OPraHU3MOB
MPUHSTHL BO BCEM MMpE. DTO JaeT BO3MOXHOCTb
n30eXxaTh MyTaHWIIbI, BHI3bIBAEMON CYIIECTBOBA-
HUEM MECTHBIX BapMaHTOB OOIIETTPUHSTHIX Ha3Ba-
auit. Tak, B yacTHOCTH, pacTeHue Ficus caria ime-
€T HECKOJIbKO IIMPOKO PacIpOCTPAHEHHbBIX Ha3Ba-

HUI: UHXKUP, GUTOBOE IePEBO, CMOKOBHUILIA U (U-
ra. CHexxHoro 6apca Uncia uncia Ha3bIBalOT TaKXkKe
upbucoM, a y cHexxHoro OapaHa Ovis canadensis
eCTh ellle JBa Ha3BaHUs: 4yyOyK M Toyictopor. He
MEHbIIag MyTaHWLA BO3HMKAET M B TeX ClIydyasx,
KOIJla OJHO M TO Xe Ha3BaHWE WCIOIb3yeTCs
st 0003HAYEHUsI TIpeACTaBUTesIeli Ooyiee deM
OIHOTO BHJA. 3SMMOBHHUKOM, HallpMep, Ha3bIBAIOT
oe3BpemeHHUK (Colchicum), OTHOCSIIMICS K CEM.
MEJIaHTUEBBIX, 1 MOpPO3HUK (Helleborus), oTHOCS-
LIMIACS K CEM. TIOTUKOBBIX.

2.1.3. TakcoHOMMYeCKaa nepapxms

JluHHel B KOHEYHOM CcUeTe pacIIipil OMHOMUAITh-
HyIO CHCTEMY, BKJIIOUMB B Hee OOJBIIe TPYIII, YeM
TOJNIBKO pombl M BUAbl. OH COCTaBWI MepapXuio
TPYIIT, PACITOJIOKUB HanboJIee KPYITHYIO TPYIIITY —
nHapcTBO — Ha BepINHE Mepapxuu. PaszpabortaHHast
UM HMepapXusi TPYII WMCITONb3YeTCsT 10 Ceil JCHb.

UapcTeo
)KMB|0THb|e
1 [ I I [ I ] I
Tun Cnidaria Platyhelminthes Nematoda Mollusca Annelida Arthropoda Echinodermata [Chordata |18 opyrux Tunos
(KVMBOTHbIE, Y KOTOPbIX
Ha ornpeaeseHHo cTaanm
pas3BUTUSI NOSIBISIETCSI XOPAAa)
MoaTun |
Vertebrata
(xop;}a 3ameLlaeTcsi MO3BOHOYHUKOM)
Knacc 3 knacca Chondrichthyes Osteichthyes Amphibia  Reptilia Aves
Xpswesble KocTHble 3emHoBoa- [Mpecmbikato- MTuupl MJ‘IeKOI'IVITaIOLLI.VIe
PbIGbI PbIGbI Hblé lmneca (TennokpoBHble, MMeeTcs
BOJIOCSIHOM [1OKPOB, MOTOMCTBO
BCKapMﬂl/IBaiOT MOJIOKOM)
OTpsg, 3oTtpana 4 otpapa 27 otpsgos 18 ,u,pyrmx
OTPAAOB  (rnaBHbIM 06pa3om
J1PEBECHbIVi 06pa3 XU3HU,
nsITUNasble XBaTaTesibHble
nepeaHve v 3agHne
KOHEYHOCTU)
Comericrao
(BCe naTUHCKME Ha3BaHWS CEMENCTB ominidae
OKaH4MBalOTCH Ha -idae) (romuHOMAbI,

Pop,

Bup,

Puc. 2.1. [Tpumep uepapxuu maxcornomuueckux epynn. Ilo-
Kazawbl He éce epynnbl ucueomuslx. Ha cxeme npusodsmes
U AAMUHCKUE, U NPUHAMbIE PYCCKUE HA3BAHUSL.

aHTpIOI'IOI/IﬂHbIe OﬁeSbﬂHbl)

I
habilis erecl,-tus

BbimepLunii BbimepLunii _
(npsimo- ( BbICOKOPAa3BUTbIVi MO3T,
xoxaeHue) peayumMpoBaHHbI

BOJIOCSIHOW MOKPOB)
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B Hee BXogsT cnenyioniye nepapXuiecKue equHUIbI
(B TIOpsIIKE CHYDKEHUS MEPAPXUYECKON 3HAUMMOCTH):

IapcrBO™

Tun (otnen y pacteHuil) — BBeneH ['ekkesieM B KOHIIE
XIXB.

Kacc”

Otpsn’” (ITOPSIIOK Y PACTEHUIA)

CeMeiicTBO — BBeIEHO TIpY KU3HU JIMHHest

Por”

Bun

*

* BeeneHo Jlunueem

KoHKpeTHBII mpuMep Kiaccu@uKaluy LapcTBa
>KMBOTHBIX MpuBeneH Ha puc. 2.1. Kak BugHO u3
MPUBEACHHOIO PUCYHKA, KaxKaasi TPyIIa, WIU TaK-
COH, MOXKET B CBOIO OYepelb BKJIIOYATh B CeOST Psin
JIPYTUX TPymIl (TaKCOHOB) 0OoJjiee HU3KOIO paHra.
Hanpumep, B mogtumn Vertebrata (IT03BOHOUYHBIC)
BXOIIWT IIECTh KJIACCOB, a pon Homo (4eoBeK) co-
CTOWUT M3 TPeX BUIOB, JBAa U3 KOTOPHIX BHIMEPIIH.
Kaxmoit rpyrime mpucyy pu3Haky, YHUKAJIbHbIC
IIJTST TIpEACTaBUATEIICH 3TOM TpyImbl. Takne TTpru3Ha-
KM Ha3bIBAlOTCS NMArHOCTUYECKMMU. BonocsHoit
IIOKPOB, HAIIPUMEP, UMEETCSI TOJIbKO Y MJIEKOITUTA-
ommx (ki1acc Mammalia). CregoBaTeslbHO, BOJIO-
CSIHOM TIOKPOB — JUArHOCTUYECKUI1 IIPU3HAK MIIe-
koruraomux. OmgHaKo MJIEKOIUTAIoIIMe, KakK
MITULBI, TIPECMBIKAIOIIMECS, 3MHOBOIHbBIC U PHIOHI,
00/1a1al0T BCeMU AMArHOCTUUCCKUMM TIPpU3HAKAMU
TIPEIISCTBYIOLICH B MepapXUu TPYIIIbl, a UMEHHO
TTO3BOHOYHBIX.

Hepapxmuueckne rpyniisl MOTYT B CBOIO OUepeb,
TOIPa3IeIThCs Ha TTOATPYITIHI, HATTPUMEP TTOITHTT
Vertebrata (mo3BoHOYHEIE; puc. 2.1), Wiam xe, Ha-
MPOTHUB, OOBECIMHSATHCS B HAATPYINIHI, TaKne KakK
HaJKJIacc, eClIM 3TO CO3[aeT HEKOTOPhIE YIOOCTBa.
ITockoIbKYy MepapxXuy IOJLKHBI OBITh ITOCTPOCHBI
TaK, YTOObI MU ObLTO yIOOHO MOJIb30BaThCS, UX Ya-
CTO BUIOU3MEHSIOT.

2.1.4. Buppi

M3 Bcex ypoBHeit nepapxuu HanboJiee TOUHOE oIpe-
JieJIEHIE UMEET TEPMUH «BH». B MOXHO orpee-
JINThb KaK rpynmy 0JM3KOPOACTBEHHBIX OPTAaHU3MOB, KO-
TOpble MOTYT CKPemUBATHCSA JAPYr C APYroM, JaBasi
(epTriLHOE TOTOMCTBO. B HEKOTOPBIX CiIydasix CKpe-
IIMBaHUE IBYX OJIM3KOPOICTBEHHBIX OPraHM3MOB
MPUBOAUT K TIOSIBJICHUIO CMepuabHO20 TIOTOMCTBA.
Tak, rubpun (MyJ1), TTOJIydEHHBIN OT CKpeIIBaHUS

Jiolaau (KoObLIbl) 1 ocjia (camiia) 6ecrioneH. Cie-
JIOBaTeJIbHO, OCEJT 1 JIOIIa b MO OMPEACJICHUIO OT-
HOCSTCS K Pa3HBIM BUJIAM.

Myn oTnuyaeTcsl OT POOUTENIe OOJIbIIIei BbI-
HOCJIMBOCTBIO, OOYCJIOBJIEHHOW HacjeloBaHUEM
3IOPOBBIX TIPU3HAKOB OT 000MX poAUTEIIei (rudopu-
Hasi MOIIHOCTD).

M3BecTHBI MCKITIOUEHUs W3 MpaBUJia, Kacaro-
merocst (bepTUJIbHOCTU MOTOMCTBA. Tak, Hampu-
Mep, JIbBbI U TUTPHI OTHOCSATCSI K pa3HbIM BHIIAM.
OpHako, eciid IIOTOMCTBO, MOJIydeHHOE OT CKpe-
LIMBAaHUS TUTPA C JIbBULICH, MOXET JaTh (hepTUIIb-
HO€ MOTOMCTBO, TO ITOTOMCTBO, IIOJIyYeHHOE OT
JIbBA U TUTPULIbL, cmepuasHo. Ho TTOCKOIbKY B pU-
POIHBIX YCIOBUSIX TUTPBI, KaK TTPaBUJIO, OOUTAIOT B
Jiecax, a JIbBbl — B MIPEPUsIX, CKPEIIIMBAHNE MEXITY
HUMM BO3MOXHO JIUIIIb B HEBOJIE.

Kaxmerit Bung obnamaeTr CBOMMU WHIWBUIYaTb-
HBIMUA MOPGOJIOTUYECKMMU, MOBEACHYECKUMU U
5KOJIOTUYECKUMU TTpU3HaKaMu (puc. 2.2; CM. TaKKe
1. 27). Ecam Mbl MBICIIEHHO TIPOCIIEAYEM BBEPX I10
JIECTHMIIE TAKCOHOMMYECKOM MePAPXUM, TO YBUINM,
YTO YMCJIO NPU3HAKOB, OOLIMX [JISI YWICHOB OMHOI
IpymIibl, yMeHbIIaeTcst. Hampumep, mpeacraBuTen
OJIHOTO 1 TOT'O e poAa 00J1a1at0T OOJIbILIMM YKCIIOM
CXOJIHBIX TPU3HAKOB, YEM WIEHBI OJHOTO U TOTO Ke
ceMeicTBa uiau oTpsijia.

Kak BumHO 13 ckazaHHOTO, 1aTh TOYHOE OIpe/ie-
JIGHUE BUIA MPaKTUIeCK HEBO3MOXKHO. U 3T0 Hey-
JIUBUTEJIBHO, TIOCKOJIbKY C TEYEHUEM BPEMEHU BUJIbI
MpeTeprIeBaloT OMpPeaeIeHHbIE N3MEHEHUST (3BOJIIO-
LIMOHUPYIOT). B COOTBETCTBMM € Teopueil ecTect-
BEHHOT'0 0TOOpa, IIPOIIECC N3MEHEHUsT BUIOB 00yC-
JIOBJICH BBDKMBaHMEM HanboJiee IMPUCIIOCO0ICHHBIX
ocobeit, T. €. 0co0el, HAaMIy4IlIMM 00pa30M aJanTu-
POBaHHBIX K YCJIOBUSIM KOHKPETHOM OKpPYXKarolleit
cpenbl. I[1py BOBHUKHOBEHUHU B OKpYXKalOLIEi cpeae
KaKuX-JIM0O M3MEHEHUII OTOOp OJIArOMPUSITCTBYET
WMEHHO TaKUM OCOOsIM, UTO B pe3yjibTaTe U MPUBO-
JIAT K TIOCTeNIEHHOMY M3MEHEHMIO BUIa Ha TMPOTSI-
>)KEHUU MHOTHX MOKOJIeHUM. B Tex ciyyasix, korna
pa3IMYHbIC MOMYJISIIIUM OJJHOTO U TOTO K€ BUIa OKa-
3BIBAIOTCSI M30IMPOBAHHBIMM JAPYT OT ApyTa, HAIIPH-
Mep 2KOJOTMYECKUMU WIN (DU3NUECKUMU IIperpa-
JlaMM, TAKUMM KaK OKeaH WJIM TOpHbIe eI, 1ajlb-
HeWllee pa3BUTHUE ITUX TTOMYJISIIMIA MOXET MTOUTHU
Pa3HBIMU MYTSIMU U IIPUBECTU B KOHIIE KOHIIOB K TO-
My, UTO CKpelIMBaHUE MEXIY HUMM CTaHET HEBO3-
MOXHBIM. OHM CTaHYT Pa3HBIMM BUIAMMU.

B HeKOTOpBIX citydasix MeXIy pa3HbIMU BUIAMU
MOXET U He ObITh PE3KUX T€HETUUECKUX PA3ITUUUA.
Tak, B 4aCTHOCTH, CEpPeOpPUCTYIO YailKy W KIIyIIy
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Puc. 2.2. A. Canis familiaris, domawnss cobaka. Ilockoavky cobaku ecex nopod YCHeuHo CKpeuuearomest opye ¢ 0pyeom,
OHU OMHOCAMCS K 00HOMY U momy dce eudy. b. Canis latrans (koitom). Dmom npedcmasumens cemeiicmea co6ax wWUpoKo
pacnpocmpaner 6 CesepHoii Amepuie; humaemcs nadanvio. B. Canis lupus (eoak). Illupoxo pacnpocmpanern ¢ Ceseprom
noaywapuu, 20e e2o apean NepeKkpuieaemcs ¢ apeanramu 08yx opyeux eudos. Hzeecmuvt cayuau ycnewHo2o cKpeujueanus
KOIlOmog U 604K086 ¢ cobakamu, npuuem nOmomMcmeo, NOAGAAIOULeecs Om moeo ckpeuwusanus, pepmuvho. Ilpusedennuiii
npumep noxKasvléaem, Kaxk mpyoHo oams mouHoe onpedenerue suda. Hepedko bvieaem dadice euje mpyornee mouHo onpeode-
Aums bonee KpynHvle MaKCoOHOMU4ecKue epynnsl, maKue, Hanpumep, Kaxk poo u nopsdok. Bce cobaubu omnocames k ompsi-

dy Carnivora (xuuHole).

OTHOCSIT K Pa3HBIM BHIaM, ITOCKOJIbKY OHU pa3jIida-
0TCSl IO MOP(MOJOTMYECKUM U TOBEICHUYECKUM
0COOEHHOCTSIM U 00BIMHO He ckpeluBatoTcs. Ho B
HEKOTOPbIX CIydasix OHU THE3MSTCS B OTHOM U TOM
3Ke MeCTe U U3peliKa Bce Xe 00pa3yloT CeMeHbIe ma-
pblI (11, 27).

2.1.5. UckyccTBeHHas n ecTecTBeHHas
Knaccugukauum

CyIIecTBYIOT ABa THIA KJIACCU(UKAIIMA — HMCKYC-
CTBeHHAs M ecTeCTBeHHas. B mckyccrBennoii Kinacen-
(uKkamum 3a OCHOBY O€pYT OIMH VJTU HECKOJIBKO JIeT-
KO Pa3TMIMMBIX ITpr3HaKoB. OHa co3maeTcs v MpH-
MEHSIETCS TSl pellieHUsI TPaKTUIeCKUX 3a1a4, Korna

[JIABHBIM SIBJISIETCST YIOOCTBO MCITOJIb3OBAHUS U
npoctota. MickyccTBeHHON Kinaccudukanueit obiia
¥ YIIOMUHABIIASICS YK€ cUCTeMa KilacCUpUKalnH,
npuHsTas B ApeBHeM Kurtae. JIuHHel Bcex uepBeod-
pa3HbIX OPraHMW3MOB OOBEAWHUI B OIHY TPYIIIY
Vermes. B 3Ty rpymmy BoluiM KpaiiHe pa3idyHbIC
>KMBOTHBIE: OT MPOCTBIX KPYIJbIX (HEMATOAbl) U
IOXAEBBIX yepBeil no 3Meit. Kimaccuduxamnus JIvH-
Hesl Tak’Ke OTHOCUTCSI K pa3psily UCKYCCTBEHHBIX,
MOCKOJIbKY B HEll HE YYUTBIBAIMCH BAXKHbIE TPUPOJI-
Hble B3aMMOOTHOIIEHUSI — B YaCTHOCTU TOT (haKT,
YTO y 3Mel, HalpuMep, UMeeTcsl MO3BOHOYHUK, a
y IOXKIEBOTO uepBsi ero HeT. Ha camom nene 3meun
HMMeIOT 0OJIbIIIe OOIIIETro ¢ APYTMMU MTO3BOHOYHBIMH,
yeM ¢ uyepBsaIMU. [IprMepoM MCKYyCCTBEHHON Kiac-
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PACTEHUSA
LiBeTkoBbIE pacTeHus

JXXUBOTHbIE
YneHncToHOrne

Mnockne
YyepBu

KHnpgapun

/36neHb|‘e“

Bypble BOLOPOCAY
BOOOPOC/IN |KpacHble
BOLOPOC/M,
OomuueTsl MpocTtenwme

Cnn3eBrk\MPOTOKTUCTbI

[
XJ'IOpOI'IﬂaE)TbI Vo

/ \OXOH,EI,pVII/I
Lnarno-  |lypnypHblEe
BakTepun |6akTepun

NMPOKAPUOTDbI
Opyrue pamnonoxm-
6akTepum TeNbHble

OakTepun

Puc. 2.3. Dsoaroyuonnoe dpeso cusHu, 0Xeamvléarouiee
namo yapcme no kaaccuguxkauuu Mapeeauca u lllsapya
(pazo. 2.2). lnuna aunuii He ompaicaem npooosicument-
HOCIMU COOMBEmMCmaYIoe20 nepuooa.

cuUKaIMU PbIO MOXET CIYXKUTh pa3ae/icHUe UX Ha
IIPECHOBOIHBIX, MOPCKUX U PHIO, HACEJISIOIINX CO-
JIOHOBATOBOJIHbIE BOJOEMbI. DTa KJlacCU(pUKaLUs
OCHOBaHa Ha MPEANOUYTEHUM STUMU KUBOTHBIMU
OIpe/ieJIeHHBIX YCIOBUI OKpyXaroliei cpeanl. Ta-
KOe pasnesieHre YIOOHO IJIsI U3ydeHUs] MEXaHN3MOB
OCMOPETYISIINN. AHAJIOTUYHO 3TOMY BCEX OpTaHU3-
MOB, KOTOPBIX MOKHO BUIIETh C ITOMOIIBIO MUKPO-
CKOIla, Ha3bIBalOT MUKpoopranm3Mamu (pasm. 2.2),
00beAMHSIST MX TaKUM 00pa3oM B €IUHYIO TPYIIILY,
YIOOHYIO I M3y4EHMSI, HO HE OTPaKaoIIyIO €CTe-
CTBEHHBIX B3aMOCBSI3CIA.

EcrecTtBeHHass kinaccudukanmus — 3TO TIOIBITKA
KCIIOJIb30BaTh €CTECTBEHHBIC B3aMMOCBSI3U MEXXIY
opraHu3Mamu. B aTom ciydae yunteiBaeTcst OOJIbIIE
JIaHHBIX, YeM B MCKYCCTBEHHOI KJacCU(pUKALUU,
MpU 3TOM MPUHUMAIOTCS BO BHUMAaHUE HE TOJBHKO
BHEIIIHME, HO M BHYTPEHHUE MPU3HAKU. YUUTHIBA-
I0TCSI CXOJICTBO B AMOpHoreHe3e, MopQoJIOTUM, aHa-
TOMUHU, GU3NOJIOTUN, OMOXUMUU, KJICTOYHOM CTPO-
€HUU U TIoBeieHnU. B Hallm gHY Jaiiie moiab3yTcs
€CTECTBEHHOM 1 (PUIOTeHETNIECKOM Kiiaccugpuka-
musiMu. PuiioreneTndyeckas Kiaaccupukamus OCHOBaHa
Ha 3BOJIIOLIMOHHBIX B3aUMOCBSI3sIX. B 3T0i1 cricteme,
COIJIACHO CYIIECTBYIOIINM IIPEACTABICHUSIM, B OTHY

IPYIITY OOBEAVHSIOTCSI OPraHU3MBbI, UMEIOIIUE 00-
mero npenka. OuoreHust (3BOMIOIMOHHAS UCTO-
pust) TOW WM WHOM IPYMITbl MOXKET ObITh MPEICTaB-
JIEHa B BUJIE POAOCIOBHOIO JIpeBa, TAaKOro, Halpu-
Mep, Kak TToKa3aHo Ha puc. 2.3.

Hapsiny ¢ yxe paccMOTpeHHbIMU KJaccuuKa-
LIMSIMU CYLIECTBYET Takxke (peHoTHIHMYECKAs KIaccu-
dukamusa. Takas kiaccudukaius mpeacTaBiseT co-
001 TOMBITKY M30€XaTh MPOOJIEMbl YCTAHOBJIEHUS
9BOJIIOIIMOHHOTO POACTBA, KOTOPOE MOAYAC OKAa3bl-
BaeTCsl OUEHb TPYAHBIM U OYEHb ITPOTUBOPEUUBBIM,
OCOOEHHO B TeX CJlydyasix, Korma HeoOXoauMble Hc-
KOoMaeMble OCTaTKU CJAMIIKOM MaJOUYUCIEHHbI WU
BOBCEe OTCYTCTBYIOT. CJIOBO «(heHOTUTUYECKUII»
MPOUCXOAUT OT rped. phainomenon, T. €. «TO, 4YTO
MBIl BUIMM». DTa KjaccupuKalusg OCHOBaHA MCK-
JIIOUUTEJILHO HA BHEIIHUX, T. €. BUIUMBbIX, TPU3HA-
Kax ((heHOTUITMYECKOE CXOJCTBO), MPUYEM BCE YUM-
ThIBa€Mbl€ MPU3HAKU CYMTAIOTCSI OJMHAKOBO BaXK-
HbIMU. YUUTBIBATLCSI MOTYT CaMble pa3HOOOpa3HbIE
MPU3HAKU OpraHM3Ma IO MPUHILIUIY YeM OoJibllIe,
TeM Jydire. M coBceM HeoOs13aTeIbHO, YTOOBI OHU
OTpaxkajiu SBOJIIOIIMOHHBIE cBsi3U. Korna Hakaruim-
BaeTCs OIpeeIeHHOE YMCIIO JaHHBIX, HA UX OCHOBE
PAcCUMTHIBACTCS CTENEHb CXOACTBAa MEXIIy pa3ind-
HBIMU OpTraHM3MaMu; OOBIYHO 3TO JAeJaeTcsl C To-
MOIIbIO KOMITBIOTEPA, MOCKOJBKY pacyeThl KpaiiHe
cloxHbI. Micrioib3oBaHMEe KOMITBIOTEPOB B 3TUX 11€-
JISIX TIOJIyYUJIO Ha3BaHWE YMCJIEHHOM TAaKCOHOMUU.
DOeHOTUTTYECKHE KITACCU(DUKAIIMU YaCTO HAITOMU-
HaIOT (PUIOTeHETUYECKUE, XOTS TPYU UX CO3[IaHUU
TaKas 11eJib He MpeciienyeTcs.

2.1.6. Onpepenexnve OpraHM3MoB U KIOYU

OnpeneaureibHble (IMATHOCTHYECKHE) TAOIMIIBI, 3HAUV -
TEJIBHO 00JIeryaloT OMOJIOTY MACHTU(UKALINIO Opra-
HU3MOB. 1151 5TOT0 TIpeKe BCETO COCTABIISIIOT TIepe-
YyeHb IIPM3HAKOB NAHHOrO OpraHuM3Ma M 3aTeM
COITOCTABJISIIOT UX C JMArHOCTUYECKMMU IIpU3HA-
KaMHW OTHEJbHBIX TAKCOHOMMYECKUX Tpyni. Jist
orpeJie/ieHus], Kak MPaBuIo, UCMHOJb3YIOTCS JIETKO
pa3MyuMble TIPU3HAKK, TaKue Kak (hopma, okpac,
YUCJIO0 KOHEYHOCTEH, cerMeHToB U T. 1. Crenona-
TEJIBHO, OTIPEIEIICHUE SIBIISICTCS UCK)YCCIMBEHHbIM VTN
genomunuyeckum, TIOCKOJIBbKY IIPU ITOM MOJIaTraloTCsI
WUCKJTIOUUTEIbHO Ha BHEITHUH By ((PeHOTUIT) Opra-
Hu3Ma. HecMoTpst Ha 3T0, MOYTH BCE TMAarHOCTUYC-
CKU€ TaOJIMIIBI TTO3BOJISTIOT ONPEACIUTD IPUHAIICK-
HOCTb OpTaHM3Ma K OIIpeaeIeHHOMY TaKCOHY, KOTO-
PHIii SIBIISIETCSI YaCThIO €CTECTBEHHON (PMIOreHeTH-
YECKOM MepapXruecKoil KiiacCU(PMKALIIN.
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Ta6nmua 2.1. Bbioepxxka 13 1abnuvubl ona onpene-
NeHns KynbTuempyemMbix 60060BbIX (Leguminosae)

1. JdepeBbst WM KyCTapHUKHU 2
TpaBsiHuCTBIE U
OIHOJICTHUE PaCTeHUSI 15
2. Bolouuecs 3
He Bolommecs 4
3. LIBeTKM IpKO-KpacHbIe Kpacouser
(Clianthus
dampieri)
LIBeTKM pO30BaTO-IUJIOBbBIC,
vHoraa 6eble, 00pa3yrTCs
Ha noberax Imuuynus
4. 1IBeTKM ETUKOM WITH
YACTHYHO KEJIThIe 5
LIBeTKM He XKeaTbie 8
5. Crebau ¢ lMnamMu 1 KOJTIOUKaMu 6
Cre011 63 IUITOB U KOJTI0YeK 7
6. JIucTbeB HET,
BCE PaCTEHUE ITOKPHITO
KOJTFOUKaMU YTecHuK

OOBIKHOBEHHBIIT

Monoabie moGeru MOKPhITHI

JINCTBSIMU, CTapble — KOJTIOUKAMU Jpok
7. Mononple cTe0Ji B CEYCHUN

KBaJIpaTHBIE, JTUCThSI MEJIKHUE,

COCTOSIT U3 TpeX JUCTOUKOB PakutHuK

Cre0Ji B CEUEHUU HE KBajIpaTHbIE,

JIUCTh JJIMHOM GoJtee 2,5 cM 9

8. uT. I

CyIIecTBYIOT HECKOIBKO THUTIOB PA3TMIHBIX TN~
ArHOCTUYECKMX TaOJINII, CAMBIMH ITPOCTHIMA U3 KO-
TOPBIX CIIY2KAT AMXOTOMHYECKHE TAOIMIbL. DTU Ta0JIM-
LIbI COCTOSIT U3 IIPOHYMepoBaHHbBIX (1, 2, 3 U T. 1.)
MapHbIX YTBEPXICHMIA, OOpa3ylolIUX CTYICHD.
Kaxnasa cTyneHb MNpeacTaBiseT OIpeacaeHHBIN
MpU3HaK. YTBEPXKICHUSI B OQHOW Iape IOJIKHBI
OBITb NPOMUBONONONCHBIMU W B3AUMOUCKAIOUAROULU-
mu. J1y1s ompenesieHUsI TAKCOHOMMYECKOM MpUHAI-
JICXKHOCTH OpraHM3Ma pacCMaTpUBAIOT 3TH ITapbl
YTBepKIeHWI 110 mopsaky. Ilpm sToM Oomblras
TpyTIIia OpPTraHWU3MOB TI0 Mepe Tepexoma OT OTHOM
CTYIIEHU K JIPYTOM IIOCJIEIOBATEILHO PaclajaacTCs
Ha BCce MEHBIIIME TPYIITHI — U TaK A0 TEX MOop, TToKa
He OyIeT YCTAaHOBJIEHO, K KaKOW TAKCOHOMUYECKOM
rpymIle OTHOCUTCS JAHHBII OPraHu3M.

[TpusHaku, UCTIOJIB3YeMbIE B OIIPEIEIUTEIBHBIX
TabaULAX, JOKHBI OBbITh MOPMOJIOTMYECKUMU U

JIETKO paznmuyuMbIMU. OHM MOTYT OBITh KauyecTBEH-
HbIMH, HaTIpuMep (popma Oprollika U oKpacka, 1 Ko-
JIMYECTBEHHBIMU, HATTPUMEP YUCJIO BOJIOCKOB U BBICO-
Ta credist. st onpeaeneHrst MOXHO MCIO0Ib30BaTh
J1I00bIe TIPU3HAKW, HO TIPU 9TOM OHM JIOJIKHbBI OBIThH
MOCTOSTHHBIMM JUTSI JAHHOTO BUJIA Y HE U3MEHSTHCS
MoJi BJMSIHUEM OKpyxaloieii cpeasl. B sTom
CMBbICJIE UCTIOIb30BAaHKE PA3MEPOB 1 OKPACKHM YaCTO
OKa3bIBAETCSl HEYAaUYHbIM, MOCKOJbKY 00a 3TUX
MpU3HAKa MOTYT M3MEHSATbCS TMOJ BIUSHUEM
OKpYy>Kalollleil cpe/ibl, Py CMEHE Ce30HOB, C BO3pa-
CTOM WJIM B 3aBUCUMOCTHU OT COCTOSIHMSI OpraH13Ma
B MOMEHT omnpejefieHusl. BbiOpaHHbIe Uil ompe-
NeJICHUS XapakKTepHble MPU3HAKUA JOJKHBI 10
BO3MOXHOCTH BCTpEUaThCsl B IBYX WIK OoJiee Bapu-
aHTax. Hampumep, Takoil mpusHak, Kak «hopma
cTe0JIsT» , MOXET BCTPEYaThCs B OHOM U3 IBYX Bapy-
AQHTOB: JIM0OO «KPYIJIbIIA B CEUEHUU», JTUOO «B ceye-
HUU TIPSIMOYTOJIbHBIN».

[Tocne kaxnmoro yTBepxkIeHUsI CTOUT YUCJO,
OTChLIAIOIEe HAC K COOTBETCTBYIOIIEH CTYMEHW;
eclii yTBEpXIeHHue, cojaepxailieecss Ha JaHHOMN
CTYIeHU, HAXOJUTCSI B COOTBETCTBUU C BHELIHUM
BUIIOM OpraHu3ma, TO CTOsIlee MOCe Hero YMciio
yKa3bIBaeT HOMEP TOM CTYIIEHU, KOTOPYIO HEO0X0-
IIMMO paccMOTpeTh cienyrolieir. Hanpumep, ecnu
MpU OIpEeeIeHUU KYJIbTUBUPYEMbIX OO0OOBBIX
(Leguminosae), BKIOUYAOIIMX TOpoX U (acojb
(Taba. 2.1), BbI NPUIIUIK K CTYTIEHU 5 U YBUIEIH,
YTO Ha CTEOJISIX paCTeHUsI HET IIIUITOB UM KOJIIOUEeK
JINCTOBOTO MPOUCXOXIEHUS, TO Jlajiee HeOOXOoau-
MO, TIPOTYCTUB CTYIIEHb 6, TIEPEUTH K CTymeHU 7
u T. 1. (tabm. 2.1).

2.2. MNartb yapcTs

Elle cpaBHUTEILHO HEOABHO MO BCeoOlleMy IpH-
3HAHUIO BCE OPraHM3MbI ITOAPAa3Ae/IsUIM Ha ABa Liap-
CTBa — LIAPCTBO >KMBOTHBIX M 1LIAPCTBO PACTCHUIA.
OCHOBHOE Pa3INUUE MEXIY XKMBOTHBIMU U pacTe-
HUSIMU CBOAWIM K CIOCOOY NMUTaHusl. 2KUBOTHBIMU
CUYUTAJIU T€X, KTO MCIIOIb30Ba B KAY€CTBE MUIIU IO-
TOBBIM OpraHWYecKuil Marepuayn (reTepoTpodHbIii
C1oco0 maTanus), PACTCHUSIMHA — OPTaHU3MBI, CAMU
CUHTE3UPYIOIINE HEOOXOMMMBINA OpraHWYeCKUit
MaTepuas U3 HeOpraHMIEeCKUX COeIUHEHNI (aBTo-
TpoHbIiA cniocod nuranma). Ecim TouHee, TO TeTe-
pOTpO(HBIE OPTAHU3MBI — 3TO T€, KOTOPHIE TOJIK-
HBI TI0JIy4aTh YIJIEPOJ B BUIE €r0 OPraHUYECKMX
COEIMHEHMIA, a aBTOTPO(HBIE OpraHMU3MbI CIIOCO0-
Hbl HMCII0JIb30BaTh YIjaepoa B HEOpraHU4YecKoi
¢opMe, a UMEHHO B BUAE AMOKCHUAA Yriepoja
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A XXUBbIE OPTAHU3MbI
Eukaryotae Bupychl
(DykapmoThbl) He nmeroT KneTo4Horo cTpoeHus
I
I [ I
LlapcTBO Prokaryotae | | Protoctista | Fungi | | Plantae | | Animalia
(MpokapunoThbl) (MpoTOKTUCTHI) (FpunbbI) (PacTeHus) (PKnBOTHbIE)
Bbaktepuun v ynaHo- OpraHu3msi, letepoTpodsnl, ABTOTPODHI, FetepoTposl,
bGakTepuun; HarnomMuHaroLwme BeAyT HEMNOABUXHBIF — BeayT BEeAYyT NOABUXHbIN
aBTOTPOHbIE rpenKkoB pacTeHuii, 00pa3 X1U3HW, ULy  HernoABWKHbIM 06pa3 Xn3Hu,
M reTepoTpopHbIe;  XUBOTHBIX Y rpnbOB; nepesapvBarT 06pa3 xu3Hu nvwa 3arnarbiBa-
NoABUXHbIE ctoaa OTHOCSATCS BHe opraHu3ama ercs v 3aTeM yxe
Y HernoABUXHbIE BOAOPOC/IN, IPOCTEVi- | 1 BCaChIBaOT rnepesapviBaeTcs
wme, Can3eBuKku obpasyoLymecs BHYTPY OPraHn3ma
Y OOMULIETbI rpoAyKTbI
(paHHue rpubsbl)
~g¢——— [penMyLecTBEHHO — pig————  [IpenmyLLecTBEHHO —
O[HOKJIETOYHbIE MHOIOKJ1IETO4HbIE
(npounsownun ot Protoctista)
b ®doTocuHTe- » DoTOCUHTE- Plantae
3upytoLLme 3upytoLLme /
6akTepumn BOL4OPOCN
Prokaryotae > Protoctista Animalia

OLHOKNETOYHbIE

I T

MHOrokneTo4Hble

Puc. 2.4. A. Knaccugpurayusa no Mapeeaucy u Illeapuy: éce opeanuzmvl pasdeasromes Ha hamb yapeme. Bupycol He coom-
6emMcmeyom Hu 00HOIU U3 epYNA 8 OAHHOU KAACCUDUKAYUL HCUBLIX OPSAHUZMO8, NOCKOAbKY OHU YCMPOEHbl CAUUKOM Hpo-
CMo, He UMerom KAemo4H020 CIPOEHUs U He CHOCOOHbI CYU|ecme8o8ams He3agUucuMo om opyeux opeanuzmos. b. Deoaroyu-
OHHble 83AUMOOMHOUWEHUS Medcdy namulo yapemeamu. Kax 6uoHo uz cxemovl, Ha4UHAsA ¢ NPOMOKMUCMOG, IG0AI0UUSL NPO-

ucxoouna HanpaeaeHuu MHO2OK/Aemo4YHocmu.

(CO,, yrnekucblii ra3). ZKUBOTHBIM OOBIYHO MPUXO-
JIATCST Pa3bICKUBATh THUIILY W TIO3TOMY OHM JOJDKHbBI
OBITh CITOCOOHBI K JJOKOMOIIMU. A 3TO TIpEeIIojiaract
HaJIMYMe HEPBHOM CHUCTEMbI, 0OecIeurBaroeil Ko-
OpAMHAIIMIO JBWXEHUI y OoJsiee BbICOKOOPTaHU30-
BaHHbIX XMBOTHBIX. PacTeHus e BeayT HEeMmoaABUX-
HbI 00pa3 XKU3HU, OHU HECTIOCOOHBI MEPEIBUTATHCS
U, CJIeIoBaTe/IbHO, HEPBHAsI CUCTEMA UM He HYXXHa.

OnHako B 3TO# KiaccuuKalMm ymycKaeTcs U3
BUILYy TOT OUEBUIHBII (haKT, UTO BCE KJIETOYHBIE Op-
raHMU3MbI pacafaloTCsl Ha ABE €CTeCTBEHHBIE IPYII-
Mbl, Ha3bIBAEMbIE TETMEPb MPOKAPUOTAMU U IyKa-
puoTaMu.

Mexnay ABYyMSI 3TUMU TpyINaMHu CYLIECTBYET
¢yHnameHTanbHOE pazinyue. TepMUHbBI «ITpOKapy-

OTbI» U «9YKApUOThI» OTPAXKAIOT pa3Inure B JIOKATU-
zaiuu JIHK (reHetuyeckoro marepuana) B KJIETKE.
¥V npokapuor JIHK He okpyxeHa sinepHOil MeMOpa-
HOM M CBOOOMHO ILIaBaeT B IuTOIUIazme. MHbIMUT
CJIOBaMU, Y 9THUX KJIETOK HET MCTUHHOTO (oopM-
JIEHHOTO) simpa (pro — Imepen; karyon — sapo).
B kjeTkax ke 3yKapuoT MMeeTCsl HACTOSIIIee SIpo
(€u — IOJIHOCTBIO, XOPOIII0). DyKapuOThl SBOJIIO-
LIMOHMPOBAJIU OT IIPOKAPHUOT.

HeneHue BceX OpraHM3MOB Ha XXMBOTHBIX 1 pac-
TEHUSI CTAJIKUBAETCS C OIPeIeICHHBIMU TPYIHOCTSI-
mu. Hampumep, rpubbl — retepoTpodbl, HO MpU
9TOM OHM HE CITOCOOHBI TepenBUraThes. Tak Kyna
ke mx oTHecTU? UTOOBI BBIMTH M3 3TOTO ITOJIOXKE-
HUs, OBbLIO PEIIeHO, YTO JOJDKHO CYIIECTBOBATh
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6osee nByx napctB. B 1982 r. Maprenuc u IBapiy
(Margulis, Schwartz) npemioxuiau cucremy, Ipe-
JTlyCMaTpHUBAIOIIYIO HAJIMYME TISITU LIAPCTB — LIAPCT-
BO TIPOKApMOT M 4YeThIpe IapcTBa 3YKapuoT
(puc. 2.4). Cucrema Mapremmca n llIBapiia moxyam-
JIa IIMPOKOE TIPU3HAHKNE U UMEHHO €€ TeIephb PEKO-
MEHJIYIOT MCIIOIb30BaTh. CUUTAIOT, YTO 3YKapUOTHI
obpasytor HamiapctBo Eukaryotae. Camast mpoTu-
BOpEYMBAasi TpyIa — 3TO IPOTOKTUCTHI, BOZMOXKHO
IIOTOMY, YTO 3TO He eCTeCTBeHHas rpymmna. [1omnpoo-
HO 3TOT BOITPOC paccMaTpUBaeTcs B pasa. 2.6.

Jpyryio IpyIly <«OpraHu3MOB», HE YKIIaIbIBa-
IOIIMXCSI HAU B OJIHY M3 CUCTeM KJacCU(pUKALINM,
00pasyloT BUpPYChl. BUpychl — 3TO upe3BbIUAHO
MEJIKME YaCTUILIbl, COCTOSIIIINE TOJIBKO U3 TeHETUYE-
ckoro Marepuana (JIHK unu PHK), okpyxxeHHoro
3alIMTHON OeIKOBOUl obOosioukoil. B ornuuue ot
BCEX JIPYTUX OPraHN3MOB BUPYCHI HE UMEIOT KJIETOY-
HOTO CTPOEHUS U CIIOCOOHBI pa3MHOXAThCS, JIUIITh
MPOHUKHYB B XUBYIO KJIeTKy. [Ipupoma BupycoB
obcyxmaercs B pas3n. 2.4, a Ha puc. 2.4, A OHM BbIIE-
JIEHBI B IOTIOJTHUTEILHYIO TPYIIITY.

Bce menpuaiiime opraHu3Mbl, XOTS OHM U HE
00pa3yloT eCTECTBEHHOI TAKCOHOMMYECKOM eIu-
HUIIBI, YaCTO OOBEAMHSIIOT B OOHY IPYIIIY IIO[
OOIIMM Ha3BaHUEM MHKPOOPraHU3MBbI I MAKPOOBI.
DTta rpymnna BKIOYaeT B ce0si 6akrepuu (mpoka-
pUOTHI), BUPYCHI, TPUOBI U MPOTOKTUCTHI. Takoe
00beMHEHUE YA0OHO B MpPaKTUYECKUX ILIETsIX,
MOCKOJIBKY METOJIbI, UCITOJIb3YEMbIC JJIS1 U3YUEHUS
3TUX OPTaHM3MOB, KaK IMpaBUI0, CXOXu. Tak,
B YaCTHOCTH, JUISI MX BU3YaJbHOTO HaOIIOICHUS
HY>X€H MUKPOCKOII, a UX KyJIbTUBUPOBAHUE CIICTY-
€T TIPOBOJIUTH B aceNTUYeCKMX yciaoBusx. Hayka,
M3y4daroliasi MUKpOOPraHU3MbI, 00pa3yeT OdHY 13
BETBEIl OMOJIOrMU, HA3bIBAEMYIO MHKPOOHOJIOTHEN.
MuxkpoopraHu3Mbl IpUOOpeTa0T Bce OOJblIee
3HaYCHME B TaKUX 00JACTIX HayKu, KaK OMOXU-
MUsl, TCHETUKa, arpOOMOJIOrus U MeAULIMHA; KPO-
M€ TOTO, OHU COCTaBJISIIOT OCHOBY Ba)XHOTO Ha-
MpaBieHUs B TPOMBILIIJIEHHOCTH, Ha3bIBAEMOTO
OmoTexHojorueii. DTOT BOIMIpPOC Ooyice MOAPOOHO
paccMarpuBaetcs B 1. 12. HekoTtopbsie MUKpOOp-
TaHWU3MBI, TaKre KaK OaKTepuM W TpUObBI, UTPAIOT
€Ile M BaXXHYIO 3KOJOTMYECKYI0 POJIb B KaUeCTBE
penyueHToB (pa3m. 10.3.2).

2.3. Mpokapuotbi

K mapcTBy IpoOKapHuoT OTHOCSTCSI OPraHU3MBI, KO-
TOPBIX OOBIYHO HA3BIBAIOT OGAKTEPUSIMU. DTO —
HauApeBHENIas TPyIna, MOsSBUBIIASICS TTPUMED-

HO 3,5 MJIpA. JIeT Ha3ald; K TOMY Xe 3TO U MeJb-
yaiie opraHu3Mbl, oOJiafaloliue KJIeTOUHOU
cTpyKTypoii. CBOMCTBAa MPOKAPHUOT CYMMUPOBAHbI
B Ta0Ou1. 2.2. Kak mpaBujio, mpoKapuoThl IPeaCcTaB-
JIEHbl OAWHOYHBIMM KJIETKaMM, XOTSI CHHE-3eje-
HBIe Bomopociu (mmaHobakTepun, Cyanobacteria)
MOTYT 00pa30BbIBaTh 1IEMOYKU KJIETOK, Ha3bIBae-
MbI€ HUTSIMH.

HexkoTtopsie 6akTepuu MPUIUIIAIOT IPYT K IPYTY,
0o0pa3ysl XxapaKTepHbIE CKOIJICHWSI, HAallOMUHAIO-
mue Tpo3abst BuHorpaga (puc. 2.10), omHako
00beIMHUBILINECS] KJIETKU OCTalOTCS abCOTIOTHO
HE3aBUCUMBIMM JpyT OT apyra. MHauBumyaabHy1O
OakTepuaIbHYIO0 KJIETKY MOXHO YBUJETh TOJBKO
C TTOMOIILI0 MUKPOCKOIA, MOYeMy MX U Ha3bIBAIOT
MuKpoopranm3smamu. Hayka, nsydaroniast 6akrepuii —
0aKTepPHOJIOrMst — COCTAaBJISIET BAXKHYIO BETBb MUKPO-
Ouosioruu.

bakrepuu paznnuarorcs o CBOMM pa3Mepam: ux
mmuHa Konebiercs ot 0,1 mo 10 MM, a muameTp
B cpeniHeM cocTtaBiisieT — | MkM. Takum obpazom,
B OaKTepUaAIbHON KJIETKE IOCTATOYHO MECTa, YTOObI
nomnepek Hee ymMecTuioch 200 MOJIEKyJ1 IJIOOYIsIp-
HBIX OCJIKOB CpeaHero pasmepa (5 HM B JuameTpe).
ITockomMBKY TakmMe MOJIEKYJIBI CITOCOOHBI T PyH-
MpOBaTh TIPUMEPHO Ha paccTostHue 60 MKM B ce-
KYHIY, HUKaKUX CIeIIMaTbHbIX MEXaHU3MOB TPAHC-
MOpTa TUM OPraHU3MaM He HYXHO.

bakTepuii MOXXHO OOHApPYKWUTH MOBCIOAY: B IO-
YyBe, U B IbUIX, B BOJIC 1 B BO3IyXe, BHYTPHY U Ha IO~
BEPXHOCTU XMBOTHBIX M pacTeHuit. HekoTopblie
0aKkTepuM TMOCENSIIOTCS B TOPSUMX MCTOYHUKAX C
Temrieparypoii 78 °C uau Beiie. Jpyrue crmocoOHbBI
BBDKUTH MPU OUYEHb HU3KWX TeMIlepaTypax U Jaxe
MepPeXUTh OIpeesieHHbIe Mepruoibl 3aMOpaXXHBa-
HUS BO Jibly. BeTpevatoTesi 6akTepuu U B TITYOOKUX
paccejlMHaX Ha JHE OKeaHa IpPU OYEHb BBICOKOM
naseHny 1 remmepatype 360 °C. C HUX HAYMHAIOT-
Csl YHUKaJIbHbIE MUIIEeBbIE LIEMW B 3TUX OOJIACTSIX
OKeaHa.

Yucno 6akrepuii HEBOOOpPa3MMO BEIMKO; yCTa-
HOBJIEHO, YTO B OIHOM I'paMMe TUI0I0OPOIHOM MOYBbI
colepkuTed 2,5 Mipa. Gaktepuii; B 1 cM3 cBexero
MOJIOKa HUX COIepXaHWe MOXeT IpeBbIIATh
3 wipa. Bmecte ¢ rpubamu OaKTepuy UMEIOT JKM3-
HEHHO BaXKHOE 3HaYEeHUE JJIsl BCEX IPYTUX OpraHu3-
MOB, TTOCKOJIBbKY, pa3pyliiasi B pe3y/ibTaTe CBOCi >Ku13-
HeesITeIbHOCTM OpraHWYecKue BelllecTBa, OHU
00ecrneunBaloT LU PKYJISILIMIO OMOTEHHBIX 2JIEMEHTOB
B npupoje. Kpome Toro, oHu rnpruodperatot Bce 60-
Jiee BaxKHOE 3HAYeHUE B KM3HU YeJIOBEeKa, U HE TOJIb-



Ta6nuua 2.2. OCHOBHblE Pa3NNyUsg MeXay NpokapuoTaMu 1 aykapuotamu

Tlpusnak

Ipoxapuomoi

Dykapuomot

OpraHu3Mbl

Pasmepnl kiteTok

dopma

Bo3HukHOBeHHE B Ipoliecce
9BOJIIOLIUHT

Kirerounoe neneHne

leHeTnueckmit MaTepura

CuHre3 0eJIKOB

OpraHeJuibl

KireTounbie cTeHKI

Kryrtuku

JpIxaHue

doTtocuHTE3

Dukcauus a3ora

bakrepuu

JnameTp B CpeIHEM COCTaBIISICT
0,5—10 MM

B 0CHOBHOM OIHOKJIETOYHBIE

3,5 MJpA. JeT Haz3aj

B ocHoBHOM IIPOCTOC ACJICHUEC ITOIT0-
JlaM; BEPETCHO HE 06pa3y€TC9{

Kompuerast JIHK cBoGogHO 11aBaet
B IIUTOITIa3Me

JHK He cBs3aHa ¢ OeakamMu WJIU
PHK; xpomocom Het

70S-pubocombl (MeIKKE)
DHIOIUIA3MATUYECKOIO PETUKYIyMa
HeT (pasjnuusi U I10 MHOTMM IPYTAM
JIeTaIsIM OEJIKOBOIO CUHTE3a, BKITIO-
Yasi YyBCTBUTEIBHOCTb K aHTUOUOTH -
KaM; CUHTe3 OEJIKOB y ITPOKAPHUOT, Ha-
MpUMep, MHTUOUPYETCs CTPENTOMU-
LITHOM)

OpraHeJi Majio
Hu onHa u3 HUX He MMeeT 000JIOUKU
(IBOITHOI MeMOpaHbI)

BHyTpeHHUe MeMOpaHBbl BCTpeYaroTCst
PEIKOo; B T€X CIIyJasiX, KOTa OHM €CTh,
OHU ACCOLIMMPOBAHbI C MPOLECCAMU
NbIXaHus U POTOCHUHTE3a

Kectkue, comepxar monucaxapuasl 1
aMUHOKUCIIOTBI; OCHOBHOI OITOPHBII
MaTepual — MypeuH

[TpocTeie, MUKpPOTpYyOOUEK HET; pac-
TTOJIOKEHBI BHEKJIETOYHO (HE OKpYKe-
HBbI IJTa3MaTUYECKOI MEMOPaHOIA)
Huametp 20 HM

Y GakTepuii IpOMCXOIUT B ME30COMAX;
y LIMaHOOaKTepuii — Ha IUTOIUIa3Ma-
TUYECKUX MeMOpaHax

XJIOpOIUIACTOB HET; IIPOMCXOAUT Ha
MeMOpaHax, He MMEIOIINX Crenmndu-
YECKOM YITAKOBKH

Hekotopblie 061a1at0T Takoil crnoco6-
HOCTBIO

HpOTOKTI/ICTI)I, FpI/I6I)I, pacTCHUA U KMBOTHLIC

HuameTtp o0bryHO cocrtaBisger 10—100 MKM;
00beM KJIIETKM, Kak rpaBuio, B 1000—10 000
pa3 0oJibliie, YeM Y MPOKapUoOT

B OCHOBHOM MHOTOKJIETOUYHBIE (32 MCKITIOUE-
HueM Protoctista, MHOTHE M3 KOTOPBIX OIHO-
KJIETOUYHBIE)

1,2 muipn. JietT Ha3am; MpoM3OLUIA OT MpOKa-
pHUOT

MI/ITO3, Mei03 UM coueTaHue 3TUX CITIOCOOOB
JCJICHUSA; BEPETCHO o6pa3yeTc9I

JHK nuHeitHas u JoKaarM30BaHa B siIpe

JIHK cBs3ana ¢ PHK u 6esikom; XpoMOCOMBbI
UMEIOTCS

80S-prbocombl (KpyITHBIC)
PuGocomMbl MOTYT OBITH TIPUKPETUIEHBI K 2H-
JIOTUIa3MAaTUIECKOMY PETUKYITYMY

OpraHeJu1 MHOTO
OpraHeJTbl OKpY:KeHbI MeMOpaHaMu, HATIPK-
Mep, SIIPO, MUTOXOHIPHU, XJIOPOILIACTBI

MHOXeCcTBO OpraHesiI, OKPY>KEHHbBIX OMUHAP-
HOII MeMOpaHoii, HarpuMep armapar [oJba-
KW, JTU30COMBI, BaKyoJIM, MUKPOTEJIbIla, SH-
JOTITa3MaTUYECKUI PETUKYITYM

KiieTouHble cTeHKM 3€1€HbIX PACTEHUIA U TPU-
0OB XECTKUE, COAEPXKAT IMOoJIMCaAXapUubl; oc-
HOBHOM OITOPHBII MaTepuall KJIETOYHOM CTEH-
KM Y PaCTeHUI — LIeJUTI0N03a, y TPUO0B — XU-
TUH (Y KJIETOK >KMBOTHBIX KJIETOYHOW CTEHKHU
HeT)

CJIOXXHBIE, € PacMoOXEeHUEM MUKPOTPYOO-
yeK TUA «9 + 2»; OKpYyKEeHBI I1a3MaTHIeCKOM
MeMOpaHoii

Huametp 200 HM

AspoOHOE AbIXaHNe TTPOUCXOIUT B MUTOXOH/I-
pusix

B xmopomiacrax, comepkaliux MeMOpaHBbl,
KOTOpbIe OOBIYHO YJOXKEHBI B JIAMEJIIbI WA
TpaHbl

Hwu onuH opranusm He crocoOeH K hukcanuu
azora
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KO ITOTOMY, YTO HEKOTOPbIE M3 HUX SIBJISIIOTCST BO30Y-
JIUTEJISIMU pa3IMYHbIX 00JIE3HE!, HO U ITIOTOMY, YTO
B CUJIy pa3HOOOpa3usl MPOTEKAIOLINX B HUX OUOXU-
MMUYECKMX PeaKlMii OHU MOTIYT MCITOJIb30BAThCS BO
MHOTUX OMOTEXHOJOrmyeckux mpoiueccax. boiee
TOIPOOHO 3TOT BOIIPOC 0OCYKIaeTcs B I 12.

2.3.1. CrpoeHue Gakrepuii

Ha puc. 2.5 nokaszaHo cTpoeHue 000011eHHOI 0aK-
TEpUU — TUIUYHON MPOKAPUOTUYECKON KIIETKHU.
Ha puc. 2.6, A—I n3o6paxeHa IMMPOKO U3BECTHAsI
najyioukoBUaHas1 6akTepus Escherichia coli. OObIYHO
OHa coBeplieHHO Oe3BpeqaHa. Ee Hanuuue B Boje
MOXKET MCITOJIb30BaThCS B KAUECTBE OUeHb HAJIEXKHO-
ro TIOKa3aTesisl 3arpsi3HeHrs Boabl (hekanusamu. M3
Bcex Oakrepuit E. coli m3ydeHa jrydire Bcero. Kpome
TOTO, 9TO OfHA U3 OaKTepuil, reHeTuyeckas Kapra
KOTOPbIX YCTaHOBJIEHA MOJIHOCThI0. OOpaTuTe BHU-
MaHue, yto y E. coli HAMHOTO MeEHbIlIE BUIAUMbBIX
BHYTPHUKJIETOUHBIX CTPYKTYP, YeM B dyKapuoTHYe-
ckoii kinetke (puc. 5.10 m 5.11). Ha puc. 2.7 mokasa-

CTPYKTYPbI, UMEIOLLIMECAH
Y BCEX BAKTEPUN

KnetouHas cteHka

Ha Apyrasi MajJoyKOBUAHAs OakTepusi, y KOTOpPOH
B omyinuue oT E. coli uMeeTcsl KTYTUK.

KnetoyHas creHka

KieTouHas cTeHka OakTepuii — CTPYyKTypa MdO-
BOJILHO MPOYHAs U TO3BOJISIET KJIETKE COXPAHSITh
CBOIO (hOpMY; 3TO OOYCIOBIEHO HAIMYKMEM B Hell
MypeuHa — MOJIEKYJIbI, TTOCTPOCHHOM M3 Tapa-
JIEJIbHBIX TTOJIMCAaXapUIHBIX LieTeil, MepeKpecTHO
CBSI3aHHBIX Yepe3 PeryjsipHbIC MHTEPBAIbI KOPOT-
KUMM LETsIMM aMUHOKHUCIOT. TakuM o0pa3oM,
Kaxk/Iast KJIeTKa OKpYy>KeHa KaK Obl CeTUaThIM MEI-
KOM, TPEACTABISIIONIMM Ha JeJie OJHY OIPOMHYIO
Mostekyy. KieTouHas cTeHKa IpeioXpaHseT KJIeT-
Ky OT pa3pbiBa IpM MOCTYIUIEHWM B HEE BOJbI
(HampuMmep, B pesyabTaTe ocMoca). MoHBI BOIBI
U MaJjible MOJIEKYJIbl TOMNaJaloT B KJIETKY 4Yepes
MeJIbuaiiiime mopbl B KJICTOYHOM CTEHKE.

B 1884 . marckuii omonor Kpuctnan I'pam pas-
paboTal METOI OKPALIIMBAHMSI, C [IOMOIIBIO KOTOPO-
ro OBUIO YCTAHOBJIEHO, YTO GAKTEPUM MOApA3Iesi-

CTPYKTYPbI, BCTPEHAIOLLMECH
NNLLb Y HEKOTOPbIX BAKTEPWI

KryTtuk

(ons ocyLLEeCTBAEHNS TIOKOMOLMMY;
MMEEeT O4YeHb NMPOCTOE CTPOEHUE;
MOXET ObITb OAVNH U HECKOJ1bKO)

Munn
(OT OQHOM [0 HECKONBKNX COTEH;

(>xecTkas, ONOPHLIM MaTepManowl\
CNY>XUT MyPEeuH) (

HeO6XO,D,I/IMbI Ana npukpenneHnsa
K OPYyrmm rnoBepxXHOCTAM UN KNeT-

Kam, y4acTBYIOLLMM B «MOSIOBOM
Pa3MHOXEHUN»)

Kancyna

(o9 AONONHUTENBHOW 3aLLUNTbI)
doTocuHTeTMUECKME MeMBpaHbI '
(copepxaT NUrMeHThbl;
pacnpoCTpaHeHbl MO BCEW KNETKE,
HO NokKas3aHa TOJIbKO O4Ha)

Mesocoma'

(MHOrocknagyartasi CTpykTypa; BO
BPEMSs KJIeTOYHOr 0 Ae/IeHNs accoum-
mposaHa ¢ JHK; cnocobcTByeT obpa-

30BaHMIO HOBbIX KNETO4YHbIX CTeHOK)

Mem6paHbl gna ¢pukcaumm asora’

Mnasmupa
| (HebonbLUas KonbLeBas Mosiekyna

MnasmaTtnyeckas membOpaHa . o
\\ .
70S-pubocombl =1
(HECKONbKO MesbYye,
yem 80S- pnbocombl > .
3YKapMOTUYECKMX KNETOK) | +—®
3anacHble nuTaTesibHble BELWecTBa
(Hanpumep, MMnnapl, FNKOreH)
L
IHK / .
(konbLeBas Mosnekyna, 06bIYHO Ha3blBaémas .
XPOMOCOMOI, XOTSi B OT/IN4ME OT XPOMOCOM °®
3yKapuroT OHa He accoummpoBaHa ¢ 6enkom; °
umTonnasma BoKpyr 3TOM MOSIEKYIIbl HACTO .
6biBaeT 6onee cBeTNoOM, 06pasys obnacTb,
HasblBAEMYIO HYKIEOULO0M)
LUuTtonnaama
(comoepXuT Mano opraHenn)
|
IERYIY,

[
|
|
|
|
|
|
|
l
|
t
'
P
|
i
l
1
|
1
|
1
1
|
1
|
I
t
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|
i
1
1
I
1
1
)
1
1
1
1
i
|
1
0
1
|
1
1
1
I
|
1
|
1
'
|
|
|
|
|
|
I
'
|
1
1
!
!
1
1
|
I

| JOHK; 1x MoxeT ObITb HECKOBbKO)

! BnaunBaHus NOBEPXHOCTHOIA
MeMOpaHbl KNeTkun

Puc. 2.5. Cmpoenue 0600uenHotl naroukoeuoHol baxmepuu (MunuyHoi npoxapuomuueckoil kaemxu). Yucao cyokaemou-
HbIX CPYKMYD Y MAKUX 6aKmepuil 3Ha4UmenbHo MeHbliie, 4eM 8 IYKaApUOMu4ecKoll Kaemke.
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Puc. 2.6. A. Cmpoenue Escherichia coli. E. coli npedcmaensiem co60il nanoukosuonyo bakmepuro, 00umarouyro 6 KuuleuHu -
Ke nosgoHounbix. b. Oxpauwentvie Kaemku,; 6U0 6 c6emogom Mukpockone npu boavuiom yeeauueruu (x 1000). B. Mukpogho-
moepagus E. coli, noayuennas c nomoubio ckanupyroujeeo anekmponHoeo mukpockona. I'. Muxpogomoepagus cpesa kaem-
ku E. coli 6 npoyecce Oenenus, noayueHHas ¢ NOMOUbIO NPOCEEHUBAIOW,E0 (MPAHCMUCCUOHHOR0) INEKMPOHHO20 MUKDPOCKO-
na (x50 000). B ceemavix ynacmkax naxooumcs JIHK. Obaacmo, codepacawyro JTHK, uacmo nHazviearom Hykaeouoom.
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Munu, unu pumocpun

Puc. 2.7. Muxpoghomoepaghus nanouxosudnoii bakmepuu, NOAYHEHHAs C NOMOU4BIO NPOCEEHUBAIOULE20 INEKMPOHHOL0 MUK -
pockona. Omuemauso uoHa gopma, KAemouHas CMeHKa, nuau U OAuHHble 8oaHucmole ceymuixu (x28 000). O6paszey
HANbLASAU MAXUCEAbIM MeMANI0M, KOMOPbIH HeNPOHUYAeM 045 2AeKMPOH08. SauuiyeHHbie Y4acmKu 0CIManich He NOKpbl-
moimu, 06pasys npoHuyaemvle 0as 31eKmpoHog noas. Ilpusodumes necamueé gomoepaguu, umobsvl noAst ObLAU HEPHBIMU.
Jannbiit Memoo Ha3bI6arOm 3ameHeHUeM,; UCNOAb3YeMCsl 015 GbIAGACHUS. CIMPOCHUS NOBEPXHOCIU MAAbIX 00BEKMO8.
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TonwmHa
20—80 Hm

LUutonnasma

:|: /—\/ Mypenr /
/\I‘Inasmamqec-

Kas membpaHa

(pocdonmnna-

HapyxHaa «membpaHa»
13 IUNVAOB U NMonAncaxapnaos
TOJNLLUMHOM 7 HM

TonwmHa
/\\ 2—3Hm

TonwuHa

Liutonnaama 7 HM

Hblh BUCnoN)

Puc. 2.8. Cmpoenue kaemouHoil cmeHKU 2pamnonsolcumensHuix (cieea) u epamompuuamensiulx (cnpasa) bakmepuii. Ilpu
oKpawwueanuu 6akmepuii no Ipamy Ha smane 06ecy6euusanuss y epamompuyamenHoix 6aKmepuil Kpacumens 1€2K0 8blMbl-

eaemcs U3 moHK020 CA05 MypeuHa.

FOTCSI Ha JIBE€ €CTECTBEHHbIE TPYIIIEI, YTO, KaK Telephb
CTaJIO U3BECTHO, OOYCIIOBJIEHO PA3IMYUSIMU B CTPOE-
HUU UX KJIETOUHOU cTeHKU. OaHM OaKTepuu, OKpa-
HmMBarolpecs mo I'pamy, moayyuan Ha3BaHUE rpam-
MOJIOKUTEIbHBIX, IPYTHE, HEe OKpalllVBarolIdecs, —
rpamoTpunarenbbix. [TpakTryeckue ympaxkHEHUS,
BKJIIOUAIOIIME OKpammBaHue 1mo ['paMy, ommcaHbl
B pazm. 12.9.2.

Y rpaMmonoXuTenbHbIX OaKTepuii, TaKuUX Kak
Staphylococcus, Bacillus w Lactobacillus B MypenHO-
BYIO CETKY BCTPOEHBI IPYTie KOMIIOHEHTBI, B OCHOB-
HOM TI0JIMCaxapuabl ¥ OSJIKM, 4TO JiejIaeT KIIETOUHYIO
CTEHKY CPaBHUTEJIEHO TOJICTOM. Y TpaMOTPHULIATE b~
HbIX OakTepuit, Takux kKak Salmonella, E.coli n
Azotobacter, KJileToOuHas1 CTEHKA TOHbIIIE U UMeeT 00-
Jilee ciioxHoe crpoeHue (puc. 2.8). MypeuHOBbII
CJIO Yy 3TUX OaKTepUii CHApYXW ITOKPBIT TJIaIKAM
TOHKMM MEMOPaHOIIOIOOHBIM CJIOEM JIMITAIOB U T10-
JINCAXapyuIOB, 3AIUIIAIOIIMM KJIETKH OT JIM30IMMa —
aHTHOAKTepHUaIbHOTO (pepMeHTa, COMEPKAIEroCs B
CJ1e3ax, CJIIOHE M APYIMX OMOJIOTMYECKUX KUIKO-
CTSIX, a Takke B OejIKe KypuHOro siina. JInzoumm
pacieruisieT IoJIMcaxapuIHblii KapKac MypeuHa,
YTO TIPUBOOUT K IIPOIBIPSIBIMBAHUIO KIIETOUHOI
CTCHKU U JIM3UCY KIIETKH, T. €. K €6 OCMOTHUYECKOMY
HaOyXaHWIO U pa3phiBy. JIMIIMIHO-TIOIMCAXapUIHBIIA
CJI0i1 OOYCIIOBIMBAET TAaKXKe YCTOMYMBOCTH IPaMOT-
pULIaTeIbHbIX OaKTepuii K MEHUIUUTUHY. DTOT aH-
TUOMOTUK OJIOKMpPYET 00pa30oBaHUE IMEePEeKPECTHHIX
CIIIMBOK B MypEMHE PACTYIIIMX IPaAMITOJIOXUTEIbHBIX
OakTepuii, 4TO JejlaeT WX KJIETKW 0oJyiee YyBCTBU-
TETBHBIMU K OCMOTUYECKOMY IIIOKY.

[Mnasmarnyeckas MeMbpaxa, Me30COMbI
1 GOTOCHHTETNYECKNE MEMOPAHDI

Kak u y Bcex Ipyrvx opraHu3MOB, XKUBOE BEIIIECTBO
OakTepuabHON KJIETKM OKPYKEHO MOJyTIPOHUIIae-
Mot MeMOpaHoii. [To cTpoeHuIo 1 GyHKIMSIM TU1a3-

MaTh4yeckasi MeMOpaHa OaKTepUalIbHbIX KJIETOK HE
OTJIMYAETCSI OT IJIa3MaTUIYEeCKUX MEMOpPaH 3yKapuo-
TUYECKUX KJIEeTOK (pasm. 5.9). OHa CIy:XKUT Takxke
MECTOM JIOKaJu3allMu JIbIXaTeIbHbIX (PEPMEHTOB,
a y HEKOTOPBIX OaKkTepuii oHa 00pa3yeT ME30COMBI
n(win) (poToCUHTETUYECKHE MEMOPAHBI.

Me3ocombl — CKJIaTUaThie CTPYKTYPBI, ITPEICTaB-
JIsIo1IMe coO0M BISIUMBAHMS TJ1a3MaTUIECKON MEM-
Opanbl KiteTku (puc. 2.5). Bo Bpems KirleTouHoro ne-
JIGHUST ME30COMBI, MO-BUIMMOMY, aCCOLUMMPYIOTCS
¢ AIHK, yTo obecrieunBaeT paszaejeHue IByX JoUep-
Hux mosiekys JAHK mocie permkaunm v crmocooct-
ByeT 00pa30BaHUIO IIEPETOPOAKM MEXIY JOYSPHU-
MM KJIETKAMM.

Y dborocuHTe3upytomux O6akTepuii B MeEIIKOo-
BUJHBIX, TPyOUaThIX WJIM TUIACTMHYATHIX BITSUMBa-
HMSIX TIJIa3MaTUYecKoit MeMOpaHbl coaepxarcst ¢ho-
TOCUHTETUYECKUE MMUTMEHTHI (B TOM 4Hucje 00s13a-
TeJIbHO OakTeproxiopoduit). CxomHble MeMOpaH-
HbIe 00pa30BaHMs yJaCTBYIOT U B (PUKCAIIMHU a30Ta.

[eHeTnyeckmii Matepnan
(6aKTepUasbHAs «<XPOMOCOMa»)

bakrepunansHas JJHK npeacrasiaseT coboit omu-
HOYHYIO KOJIBLIEBYIO MOJIEKYJTY IUTMHOM 0KOJI0 1 MM
(T. €. OHA 3HAYUTEJILHO JJIMHHEE, YEM caMa KJIETKA),
COCTOSIIIYIO TIPUMEPHO U3 5 MJIH. Tlap OCHOBAHUIA.
Cymmaphoe conepxanue JIHK (renom), a cienosa-
TEJIbHO, Y KOJIMYECTBO 3aKOJAUPOBAHHOM B HEUl UH-
¢dopMammn, B 0OaKTepUabHON KJIETKE 3HAUYNTEIIBHO
MEHBIIIE, YeM B 3YKaAPUOTUYECKOW: B TUIIMUYHOM
ciygae y 6akrepun JHK comepsknUT HECKOIBKO THI-
cs4 TeHOB, uTo B 500 pa3 MeHblIIe, YeM B KJIETKE Ue-
JIoBeKa (cM. TakKe TabJ. 2.2 u puc. 2.5).

Pubocomsi

PubGocoMbl city>kaT MecTOM cHHTe3a OelKOB (CM.
Tabm. 2.2 1 puc. 5.5).
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KONWYEC

'BEHHA%

IKOJIOMN4A

PUHIMUIIBI 9KOJOTMU, PACCMOTPEHHbBIE B
MpeabIAYIIei I1aBe, OCHOBaHbI Ha KayeCT-
BEHHBIX M KOJMUYECTBEHHBIX JaHHBIX,

MOJYYEHHbIX TMPU HCCIEJOBAHUU XUBOTHBIX,

pacTeHuii, MUKPOOPTaHU3MOB U aOMOTUYECKUX

(hakTopoB. B 2T0i1 I71aBEe peub MONIET O KauyecT-

BEHHBIX MU KOJIMYECTBEHHBIX acleKTaX COOCTBEH-

HO 3KOJOTMYECKMX HCCIeJIOBaHU U B OOIIUX

yeprax OyayT OMMCaHbl METOJbI U MpUEMbl cOO-

pa, peJCcTaBJeHUs] U aHaIu3a WH(pOpMaIUU 1o

OUOTUYECKUM U aAOMOTUYECKUM KOMIIOHEHTaM

Cpelbl.

[Tpexne yeM IPUCTYIIUTH K JIIOOOMY, HE TOJIb-

KO BKOJIOTMYECKOMY, MCCIeI0OBAHUI0O HEOOXOAU -

MO YeTKO OMpPeNeJUTh ero 1ueju 1 3a1adyu, a Tak-

Xe TpeOyeMmylo CTereHb TOYHOCTHU IOJydyaeMbIX

cBeneHuit. OT 3TOrO OYAYT 3aBUCETh BHIOOD Me-

TOJOB U XapaKTep cOOMpaeMbIX AAHHBIX, KOTO-

pble TOJIKHBI ObITh aJIeKBaTHBI TPOTHO3UPYEMbIM

BbIBOJaM. Bo MHOrux ciyyasix Takoe INpeaBapu-

TeJIbHOE MIaHUpOBaHUe obJieryaeT paboTy U Mo-

3BOJISIET COKOHOMUTh BpeMsI, IEHbIU, PECYpPChl U

cuiibl. OJHAKO BaXKHO TOAYEPKHYTh, YTO TIPO-

rpaMMa UcCJIeIOBaHUI 3a4acTyl0 MEHSIETCST yXKe

B XOJle UX MTPOBENEHUSI O Mepe BO3SHUKHOBEHUS

HEOXUJAHHBIX TPOOJIEM UM HAKOTIJIEHUS HOBBIX

JAHHBIX.

11.1. MeTtoabl u3aMepeHus
cpepnoBbix GpakTopos

K rmaBHBIM cpenoBbIM (haKTOpaM, KOTOPHIE JOJIK-
HbI OBITh M3YYEHbI JISI TOrO, YTOOBI JOMOJHUTH
aHaMM3 OMOTMYECKOTO KOMITOHEHTA, OTHOCSTCS
0COOCHHOCTH MOYBBI, TUAPOJIOTUM, TOIIOrpaduu u
KJIMMaTa (BJaXXHOCTb, TeMIlepaTypa, OCBEIICH-
HOCTb, BeTep). MHOTHE METOIbI, MCIIOJIb3yeMbIC
IIJIST UI3BMEPEHMST STUX (DAKTOPOB, IIPUBEICHBI HILKE
B pasieiax, Ie OMNKUCaHbl OMNBIThI, KOTOpPhIE B
COCTOSTHUM TIPOBECTHU CTYAEHTHI. dpyrue Mul pac-
CMOTPHM TOJIBKO B OOIIMX YepTax.

11.1.1. MouyBeHHble PaKTOPDI

ITouBbI CyIlIECTBEHHO pa3jMYyalOTCsl MO CBOEW
CTPYKTYp€ U XMMUYECKOMY cocTaBy. s momyye-
HUS OOLIEro IpeACTaBJIeHUSI O Ipoduiie IOYBHI
JeJIaloT ee pa3pe3 TaKUM 00pa3oM, YTOOBI OH ObLI
CTPOTO BEPTUKAJbHBIM C TIAAKUMMU CTEHKAMU.
Mo1HOCTh (TOMIIMHY) pa3IdYHbIX 110 BEJIMYMHE
MOYBEHHBIX YAaCTUIL U LBETY CJI0EB (TOPU30HTOB)
MOXHO H3MEpPUTh B HEM HEMOCPEACTBEHHO, a
3a0QHO B3ATb M3 HMUX IPOOBI IJis IPOBEACHUS
COOTBETCTBYIOIIMX aHATIN30B.
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Puc. 11.1. A — npocmoii eunmosoii (wHexoswlii) Oyp;
b — yunundpuueckuii 6yp;, B — «eonnandckuit» 6yp.

MoxHO TakKe MCMOJIb30BaTh MOYBEHHBIE OY-
pbI-Tipo60oTOOpHUKM (puc. 11.1). DTOT Mmoxoxuit
Ha IITOMOP WHCTPYMEHT BKPYYMBAETCSI B TPYHT Ha
HY>KHYIO INIyOMHY, a TOTOM BbITsirMBaeTcst. Horaa
3a OJTHO OMPOOOBAHNE UM MOKHO TTOJIYYUTh MPOOHI
cpasy M3 HecKOJIbKMX ropu3oHToB. [TouBy c pas-
HBIX YPOBHEN peXyIlell TOJOBKU YMaKOBBIBAIOT
JUISl JaJIbHEMIIero aHajau3a B OTJe/IbHbIe TAKeThl,
KOTOPBIE COOTBETCTBEHHO STUKETUPYIOTCS: BpeMs,
MECTO, INIyOrHa OypeHUsI.

lMpumeyarms

1. OGpasLbl MOYBHI HEJIb3s JOJTO XPaHUTH B
TOJIMITUIICHOBLIX ITaKE€Tax, IIOTOMY YTO OHU
MOTYT 3aIljieCHeBeTh. I3MeHeHUs TeMITepa-
TYpbl U BJIAXHOCTH TOBJIUSIOT Ha MOYBCH-
HYI0 MUKpodIopy, a 3To cKaxeTcsa Ha pH
MMOYBHI ¥ (hOpME, B KOTOPOI MPUCYTCTBYIOT
B Hell OMOTeHHBIE JIEMEHTHI.

2. HamnbGonee ynoOHBIM IS TIpeIBapUTEIILHO-
T0 YCTAaHOBJICHUS ITOYBEHHOTO IIPOGUIIs U,
CJIEIOBATEJIbHO, THIIA IOYBHI SIBJISETCS
BUHTOBOI (IITHEKOBHKIN) Oyp (puc. 11.1, A).
OH 103BOJISET MOIYYUTh JOCTATOYHO MaTe-

puaina nias aHanusa pH u onpeneneHus me-
XaHMYECKOTO COCTaBa TOPM30HTOB B ITOJIE-
BBIX YCJIOBMSIX, OIHAKO IIJist 00Jiee TOUHOIO
oIpeesIeHUs BIaXKHOCTHU, COIep>KaHUsI Op-
TaHUYECKOTO BEIeCTBA, MUKPODIOPH U
T. II. IIPEANOYTUTEIbHEE 00pa3lbl, OTOMpa-
eMble «TOJUIAaHACKHMM» WIN LUJIMHIpUYE-
ckuM Oypamu (puc. 11.1, b, B). BUHTOBBIM
OypoM OCOOEHHO TPYAHO ITOJIyYUTh AOCTa-
TOYHOE KOJIMYECTBO He3arpsi3HEHHOTO Ma-
Tepuajga CcO CTPOIO OIpenesIeHHON IIyou-
HBI, €CJIM MEXaHWYECKHUI COCTaB IOYBBI
IpyObIii.

OnwbiT 11.1. Onpenenenne cogepxaqus Boapl

B 00pas3Le MnoyBbl

Mamepuanvt u 060pydosarue

ITpumepHo 80 r mouBbI

Tapenka 13 aTtOMUHUEBOM (HOJTBIU
Beckl ¢ neHoit nenenus 0,1 ¢

TTeub ¢ TepMocTaTOM

TepmomeTtp co mkazoii 1o 150 °C
DKCUKATOp

RNz 00000508

Meroaguka

1.

2.

B3BeckTe mycTyIo TapeskKy u3 Qoibru. 3arm-
muTe ee Maccy (a).

IMonoxure Ha Hee U3MEIbUCHHbII 00pa3ell
TOYBHI 1 B3BeChTe. 3anuinnTe maccy (b).

ITocTaBbTe TapesKy ¢ IOYBOI B II€Yb C TEM-
nepatypoii 110 °C Ha 24 4.

BriabTe 0Opaselr u3 meuyn u OCTyAUTE B IK-
cHKaTope.

B3BechTe ocCThIBIIMIT 00pa3ell W 3aMuIINnTe
Mmaccy.

CHoBa nocTaBbTe 00pasell B MeUb ¢ TEMIIe-
partypoii 110 °C Ha 24 4.

IMoBTOpstiiTe aTambl 4 U 5, MOKa B3BELIMBA-
HUSI HE TaJyT OAMHAKOBBIE pe3yJIbTaThl (I10-
CTOSTHHYIO Maccy). 3aluInuTe 3Ty Maccy (¢).
Paccunraiite MpoOLIEHTHOE COAEpPKAHKUE BO-
IIbI B TIOUBE T10 (hopMyIIe:

[(6—c¢)/(b—a)] x100%.

CoxpaHute oOpasell MOYBbI B IKCUKATOpPE
Ut onbiTa 11.2.
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lNpumeyarme

IlonydeHHast B 3TOM OMBITE BETUYUHA CBUIETETb-
cTBYeT 00 0O0llIeM coiep>KaHUU BOABI B MouBe (ad-
COJIIOTHASI BIaXXHOCTh). OHA 3aBUCUT OT KOJIMYECT-
Ba OCAJKOB, BBIMABIIUX 3a ITOCJIEIHEE BpEMs.
K cBs1zaHHBIM C BOIOU MOKAa3aTeIsIM TTOYBbI OTHO-
CATCSI TAKXKE TOJIEBAs BIArOEMKOCTh W JOCTYITHAS
nmoyBeHHast Bojia (Bnara). [TosieBasi BIaroeMKocTh —
3TO KOJIMYECTBO BOJIbI, COXPAHSIOIIEECS B MOYBE
TMocJIe TOTO, KaK €€ WM30BITOK APEHUPYETCS TO[
JEVCTBUEM TpaBUTALMU. J[J1s1 UBMEpPEHUsT ITO Be-
JIMYMHBI TIOYBY Ha yJacTKe IOJMBAIOT 10 TeX I0p,
TMOKa BOJIa HECKOJIBKO MUHYT HE OyIET CTOSITh Ha
noBepxHocTU. Yepes 48 4 6epyT oOpasell A1s1 ompe-
JIeJIeHUsT 1 paboTaroT, KaK OMMcaHo Boilie. JocTyn-
Hasl BJlara — 3TO BOJIa, KOTOPYIO CIIOCOOHBI BCOCATh
KOpHU pacteHuil. Ee MOXHO ompenennTh, BbICY-
IIMB B3BELIEHHBINA 00pa3el] 10 MOCTOSHHOU MacChl
MpU KOMHATHOW Temriepatype. PasHuia mexnmy
BJIAXXHOUW U CyXOil MaccamMu COCTaBUT KOJWUYECTBO
JIOCTYITHOM BJIary.

OnbiT 11.2. OnpeneneHne conepxaxus
OPraHM4eckoro BeLecTBa (rymyca) B 0bpasue nouBbl

Mamepuanwvt u o6opydosanue

BricymeHHbI 00pasen MOYBHI M3 DKCIIEPUMEHTA
11.1 B 3KcMKaTope

Turenb ¢ KPBIIIKOI

Tpenora, 6yH3eHOBCKas ropejika, acOecTOBBIN KOB-
PUIK, TPEYTOJbHUK U3 OTHEYIIOPHOM TJIMHBI
DKCHUKaTop

T uriet

Meroanka

1. CuibHO HarpeiTe TUTes b C KPBIIIKOU Ha ro-
pesike, YTOObl MOJHOCTBIO €r0 BBICYIIUTD.
[Tocne Toro Kak OH OCTBIHET B 9KCUKATOPE,
B3BECHTE U 3aMMUIIMTE ero Maccy (a).

2. Ilonoxwure B TUre/b BBICYIIEHHBIN 00pasell
MOYBHI (ITOJy4eHHBII B onbiTe 11.1 1 xpaHs-
IIMICSI B 9KCHMKATOPE) U B3BEChTE BCE BME-
cre. 3anuiure Maccy (b).

3. TlpokanuBaiiTe oOpasel] MOYBbI B TUTJE,
3aKpBITOM KPBIIIKO# B TeueHne 1 u (TUresnb
JIOJIKEH PaCKaIUThCS JOKPACHA), YTOOBI BbI-
JKeub BCe OpraHMYeckoe BellecTBo. Jlaiite
OCTBITh 10 MMH 1 TTOCTaBbTE B 9KCHUKATOP.

4. BsBecbTe OCTBHIBIINI TUTEIb C 00pA3IIOM.

5. TloBropsiiite aTanbl 3 1 4, TOKa HE MOJIYyYUTE
MOCTOSTHHYIO Maccy. 3anuinuTe ee (c).

6. PaccuuraiiTe IpolIcHTHOE coIepKaHUE Op-
TFaHUKHU I10 (hopMyIIe:

[(b—c)/(b—a)] x100%.

7. HOBTOpI/ITe OTOT OIIBIT C 06pa3HaMI/I ITOYBHI,
B3ATbIMU M3 pa3HbIX MECT, YTOOBI I1oKa3aThb,
YTO B pPa3HbIX IMOYBaX COACPKUTCA HEOIH-
HAaKOBO€ KOJIMYECTBO OPIraHNYCCKOI'o BEIIC-
CTBa.

lNpumeyarme

CoaepxxaHue OpraHuKHU, YCTAaHOBJIEHHOE B 3TOM
OITbITE, OTHOCUTCSI K CyXOil, a He BJIaXXHOH (CBe-
keit) mouBe. Mcmonb3oBaB maHHble ombita 11.1,
MOXHO TepecyrTaTh ero 1 JJisl CBeXKel MOUBHI.

1.1. llpn aHam3e cBexero 0bpasua rnoysbl
maccovi 60 r Obiv oNyYeHsl CReayowme
pe3ysbTatsl. [1ocne HeOAHOKPATHOrO
Harpesatms npu 110 °C n oxnaxaeHns
B 3KCHKATOPE €ro MOCTOSIHHAS Cyxas macca
aBHSTACH 45 I. 3aTem nocsie HeoaHOKPATHOro
TPOKA/MBAHNS B TUITIE N OXTAXIEHNS
B aKcvKaTope ero Hosasi macea coctaswia 30 r.
Paccyuntarite abCOMOTHYIO BIAXHOCTh
MCXOAHOro 00pa3ua v COREPXAHNE B HEM
(T. €. B cBEXeWt r104Be) opraHuku.

OnbiT 11.3. Onpeneneque conepxaxus BO3myxa
B 00pas3ue MnoyBbl

Mamepuanwt u o6opydosanue

XKectsaHas 6aHka 06beMoM IpuMepHO 200 Mt
XUMHUUYECKUI cTakaH 00beMoM npuMepHo 500 M
Bona

Mepnsbiii iirHAp Ha 100 Mt

domacrep

Csepitio

MeTannuueckuit uyn
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Meroauka

1.

IMTocTaBbTe KecTsIHYO 0OaHKY OTKPBITHIM
TOPIIOM BBEPX B XUMWUYECKUI CTaKaH W 3a-
TTOJTHUTE €TO BOMOW BHIIIe KPOMKHM OaHKH.
OtMmeThTe (PIOMacTepOoM YPOBEHb BOJIbI
B CTaKaHe.

OCTOpPOXKHO BBIHBETE OaHKY C BOJAON M U3-
MepbTe 00beM 3TOI BOABLI MEPHBIM LIMJIMH/I -
poM. 3anuiuTte pe3yabTaT (a). YpoBeHb BO-
IIbI B CTaKaHe, eCTECTBEHHO, yIaeT.

CaepiioM chejiaiiTe B JAHUILE OaHKU MPH-
MEPHO 8 MaJIeHbKUX OTBEPCTUIA.

Ouucture ot PAaCTUTCJIBHOCTU Yy4aCTOK II0-
YBBI M BOTKHUTE B Hee OTKPHITHIM TOPIIOM
6aHKy, TaK 4TOObI B OTBEPCTUSIX THHMIIA TO-
Kazajach 3emiisi. OCTOPOXHO BBIKOIIAWTE
6aHKy, MIepeBEPHUTE €€ U YIAIUTE JTUTTHIO
MOYBY, HaXOSIILYIOCS BbIIlIe Kpasi 0aHKMU.

CHoBa mocTaBbTe 0aHKY C MOYBON OTKPHI-
TBHIM TOPLIOM BBEpX B CTaKaH C BOJOM M pa3-
PBIXJIUTE TIOYBY, YTOOBI M3 Hee ObICTpee
BBIXOIMJT BO3MIYX.

YpoBeHb BOAbI B CTaKaHe IMOHU3UTCS, IMO-
CKOJIBKY OHa OyIeT MTPOHUKATh B 0aHKY, BbI-
TECHSIS BO3AYX 13 HAXOMASIIECHACS TaM MOYBBHI.

HoneiiTe B cTakaH BOAY U3 MEPHOTO LIWJIMH-
Ipa 10 WCXOTHOTO YPOBHSI, OTMEYCHHOTO
domacTtepoM. 3anuIIuTe, CKOJBKO H00aB-
JieHO BoIbI (b).

[pornieHTHOE comepkaHue Bo3myxa (110 00b-
eMy) B o0pa3lie MoYBkI paccuuTaiTe no dop-
MyJIe:

(b/a) x 100%.

HOBTOpI/ITC 3TOT OMBIT C TIOYBOU U3 Pa3HbIX
MCECT.

OnbiT 11.4. Onpenenexue NpUMEPHON 40NN
pa3HbIX TBEPbIX YacTuLL, B 06pa3Lie NoyBb
(T. e. onpepeneHne ee MEXaHNIeCKoro CocTaga)

Mamepuanvt u o6opydosanue

Mepnblii vutrHAp Ha 500 Mt

O6paszenr mouBbl 06beMoM 100 Mt

300 M1 BoIbI

Meroauka

1. Haceinbre mouBy B MEpHBII HUJIUHAP U 3a-
JIEITe BOLOW.
2. CuJIbHO BCTPSXHUTE LIUJTUHIP.

3. [aiite cMecu ocecTb B TeueHue 48 4. I[Tocie
TOTO Kak IMoYBa OCSAET, OyAyT XOPOIIO BUI-
HBI pa3Hble QpaKIIK, OTIUYAIOIINECs IPYyT
OT JIpyra Mo IVIOTHOCTU U ILIOIIAAM IOBEPX-
HOCTH YaCTHUII.

4. Ompenenure IO JeJACHMSIM Ha CTEKJIE IU-
JIMHApa 00beM pa3IMYHbIX TPaHyJOMETpPU-
yecKux (ppakimnii oopasiia.

Pesynbratsl

By,[[CT 3aM€THa pasHula MEXAYy KOMIIOHCHTaMU
ITOYBBI. OpFaHI/IKa OCTAHETC IJIaBaTb Ha IMTOBEPX-
HOCTH, HCKOTOpAA 4YaCTb TJIMHBI 06pa3yeT B3BECh,
Ooece KPYIIHbIC €€ YaCTULIbI OCAAYT Ha cJon IIeCcKa,
a B CaMOM HUM3Y OKaXyTCsd KaMCIIKHN.

OnwiT 11.5. OnpeneneHne pH 06pastia noysbl

Mamepuanot u 06opydosanue

JnunHas mpooupka (145 Mmm) ¢ mpo6Koit

I tatuB mj1s1 poOUpoK

Cynbdart bapus

YHuBepcabHbIli MHAMKATOPHBIK pacTBop BDH
U LIBETHAs cXema K HeMy

O06pa3selr TOYBBI

marens

JuctunnupoBaHHasi Boaa

IMunerka Ha 10 M

Mertoaunka

1. HachimbTe B IpOOMpPKY IIOYBY BBICOTOIL
MpUMepHO | cM 1 100aBbTE CTOJIBKO KE CYJIb-
dara Oapus, KOTOPBI MNpUBEACT K (PJIOK-
KYJISIIUM YaCTULl [JIMHBI, MEPEXOISIIUX BO
B3BECh.

2. Jo6aBbTe 10 MJI TUCTWMJUTMPOBAHHONW BOIBI
U5 MJI YHUBEPCAJbHOTO WHIMKATOPHOTO
pactBopa BDH. 3akpoiite mpoOupKy mpoo-
KOM, CUJIbHO B30OJITAliTEe M AaliTe COAEPXKM-
MOMY OTCTOSITbCSI 5 MUH.
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3. CpaBHUTE UBET XUJIKOCTU B MPOOUpPKE
¢ uBetHoit cxemoit BDH u onpenemute co-
OTBETCTBYIONIee 3HaUeHne pH.

4. TloBTOpHUTE ATOT OMBIT ¢ OOpPaA3LAMU TTOYBbI
U3 pa3HbIX MECT.

lNpumeyarme

IIpu uccnepoBanuu nousBbl pH sBIsIeTCsT OgHOIM
13 HauboJsiee BaKHBIX XapakTepucTuK. HecmoTps
Ha IIPOCTOTY oIpeaeneHus, 3HaueHne pH 3aBucur
OT MHOXECTBa B3aMMOJICICTBYIOIINX (PAKTOPOB
1 TTO3BOJISIET CYIUTh O COJACPKAHUU B MOYBE MUTA-
TEJIbHBIX BEIIECTB; KpoMe Toro, BeauunHa pH yka-
3bIBACT Ha TO, KaKWe BUAbI paCTeHUI (M COOTBET-
CTBEHHO XXMBOTHBIX) MOTYT YCITELITHO Pa3BUBAThCS
Ha TaHHBIX nouBaX. Kucible ITOYBHI, KaK IIPaBuio,
MeHee OoraThl IUTATEJIbHBIMM BEIICCTBAMMU, IIO-
CKOJIBKY B MEHBIIIEH CTETICHU CITOCOOHBI yIePKHU-
BaTh KATMOHHI.

11.1.2. T'mpgponornyeckue ¢akTopbl

Boma, xkak 1 moyBa, — BaxkHas cpema OOWTaHMS.
B sTOoM pasgene OyayT paccCMOTpPeHBI HEKOTOpPBIE
MPOCThIE METO/IbI, TPUMEHSIEMBIE J1JIT MOHUTOPUH-
ra ee (U3MKO-XUMUICCKUX CBOMCTB, XM3HEHHO
BaKHBIX JIJIST OPTaHU3MOB.

OnbiT 11.6. Onpenenexne pH npobbl BOARI

Mamepuanwt u 060pydosanue

YHuBepcalibHass MTHAUKATOpPHAas Oymara uin
pH-meTp

TIpo6Ga Bonbl

Meroanka

Bapuanm 1

OmnycTuTte B MpoOy BOIBI MTOJIOCKY MHANKATOPHOMU
OymMaru M CpaBHUTE MPUOOPETEHHBINA €10 LIBET C
MNPUIOKEHHON LIBETHOM 1IKanoil. CuuTaiiTe COOT-
BeTCTBYloIIee 3HaueHue pH.

Bapuanm 2

OnosiocHuTe 30HA pH-MeTpa AUCTUITUPOBAHHON
BOJIOI, OKYHUTE €T0 B ITPOOY BOJBI U CYMTANUTE 3HA-
yeHue pH. BTot MeToa naet 6oJiee TOUHbIE LIUDPHI,
OJIHAKO MPUOOp mepesl IKCIMEPUMEHTOM HaJ0 aK-

KypaTHO OTKaJIMOpOBaTh, MCIOJIL30BaB CTaHIAPT-
HBIC PacTBOPHI C M3BecTHHIM 3HaueHueM pH. Ile-
pel TeM KaK BepHYTb 30H] B UCXOMHBIN OydepHbIii
pacTBOp, OIIOJOCHUTE €ro AUCTUIIUMPOBAHHON
BOJOM.

OnbiT 11.7. Onpenenexue conepxaHus Xn0pua-1oHOB
B Npobe BoAbl (NpubNMU3UTENbHAS OLIEHKA CONEHOCTH)

Mamepuanwt u 060pydosanue

T1po6Ga Bonbl

IMunertka Ha 10 M

Bropetka

JucTrimpoBaHHas Boaa

3 KOHMYECKUX KOJIObI

benas xadenbHasl mimTka

MHaMKaTOPHBII pacTBOP XpoMara Kajaust

50 mu1 pacTBopa HuUTparta cepedpa (2,73 r/100 mi).

Metoauka

1. Haneiite mpoOy Boap! (10 MJT) B KOHMYECKYIO
K0JI0y 1 100aBbTe 2 KaIlJId pacTBOpa XpoMma-
Ta KaJus.

2. W3 OropeTkm KamaiiTe pacTBOp HUTpaTa ce-
pedpa, MOCTOSIHHO BCTPSIXMBAasi KOJIOY.

3. TuTpoBaHKE OKOHYUTE, KOIIA OCAIOK XJIO-
puma cepebpa MOKpacHeeT.

4. TloBrOopuTe 3TO TUTPOBAHUE €IIEe C IBYMS
npodamu o 10 mu. Paccumraiite cpemHmii
00bEeM U3PACXOJ0BAHHOIO PacTBOpa HUTpaA-
Ta cepebpa.

5. DTOoT 00beM NPUOIM3UTEBHO PABEH COep-
JKaHUIO XJIOPUI-MOHOB B Bojie (T/11).

OnbiT 11.8. Onpenenexue conepxaqus
PacTBOPEHHOTO Kucnopoaa B npobe Bofbl

Huxe ommceiBaeTcss Meron BuHkiepa, maroniuii
TOYHBII PE3yJIbTAT, HO TPEOYIOIIMIT MHOTO PEaKTH-
BOB. MeHee TOYHBII, HO 0oJyiee MPOCTOM METOM
npuBegeH B pykoBoactBe Nuffield Advanced
Science, Biological Science.

B mponaxe mMerOTCsI TIOPTaTUBHBIE «I1OJICBBIC
HabOpPEI» T TIpUMeHeHNT MeTona Bunkiepa (Ha-
npumep, ¢pupmbl Hanna).



10

nasa 11

Mamepuanvt u 060pydosanue

10 M mienouHoro pactBopa uomuaa: 3,3 r NaOH
n2,0 r KI B8 10 M1 IUCTUIIMPOBAHHOW BOJBI.
(ObpalLathest ¢ OCTOPOXHOCTbIO!)

10 mn pactBopa xjopuna mapranua (4,0 r MnCl,
B 10 MJI IMCTUIUTMPOBAHHOI BOMIBI)

S5 MJl KOHILIEHTPUPOBAHHOW COJISHOW KHCIOTHI.
(OBpalLATLCS C OCTOPOXHOCTIO!)

WHaukaTOopHBINM pacTBOp Kpaxmaa
JuctuinupoBaHHas Boaa

0,01 M pactBop THOCYJdb(aTa HaTpusi (CM. M. 8
«MeToaukm»)

3 TpagyupoBaHHbIE TTUTIETKU 10 5 MII

Bropetka

benag xadenpHasg rmTKa

3 KOHMYECKUX KOJIObI

IIpo6a Bombl 0o0beMoM 250 Ma B MpoOOOTOOPHOIT
KOJIOE C MPUTEPTOI CTEKJISIHHOM TPOOKOA.

Metoagunka

1. AxxypaTHoO, 0e3 riecka, OIyCTUTE ITPOOOOT-
OOpPHYIO KOJIOY B BOLLY U 3aKPOMTE €€ MO BO-
JIOW TIPUTEPTOI TTPOOKOIA, YTOOBI BHYTPh HE
MOMaJIM ITy3bIPbKKU BO3MyXa.

2. C momolplo MUIIETOK N00aBbTe K IIpode
2 MJ pacTBOpa XJIoOpuaa MapraHia U 2 M
IIEJI0YHOI0 pacTBOpa MOANIA; KOHYMKU M-
METOK JIOJIKHBI KacaThes THA KOJIOBI C TIPO-
6oi1. Bonee TsKenble pacTBOPHI COJIEH BbI-
TECHST pa3Hble 00bEMBI BOIBI 3 TOPJIBIIIKA.
BHOBB akKKypaTHO 3aKpoiiTe KOJOy MpuTep-
TOM IMPOOKOI (K0JI0a T0KHA OBITH ITOJTHOI)
U DHEPIMYHO BCTPSIXHUTE €€, YTOOBbI CMe-
aTh PEaKTUBBI CO BCEM OOBEMOM BOJIbI.
OO6pasyeTcst CIOXHBINA 0CATOK OKCHIA-TUI-
pOKCHIa MapraHiia, KOJMYECTBO KOTOPOTO
MPSIMO  ITPOTOPIUMOHAIBHO COEPKAHUIO
B BoZe Kuciopona. Takyio MpoOy MOXHO
JIOJITO XPaHUThL (HApUMeEp, OTIIPABUTh IS
MPOJOJIKEHUS aHAIM3a B 1a00PaTOPHIO).

3. JloGaBbTe 2 MJ1 KOHLIEHTPUPOBAHHOM COJIsI-
HOU KUCJIOTHI U 3aKpOiTE KOJOY MPOOKOM,
YTOOBI B HEE HE TTOIAaJIN IMy3bIPbKK BO3IyXa.
DHEPrUYHO BCTPSIXHUTE KOJIOY, PacTBOPSIS
ocanok. Obpa3zyeTcs paCTBOp MOJAa B U30BIT-
ke nomauna kaaus. KomuyecTBa moma Oyaer
MPSIMO  TIPOIMOPLIMOHAIBHO MCXOIHOMY CO-
Jiep>kaHUIo0 KUCIopo/ia B TTpobe Bobl. Terepb

KHCJIOPOI CBsI3aH, 1 KOHTAKT C BO3IYXOM Ha
PEIYJILTATC HC OTPA3ZUTCA.

IMepenecute 50 M1 3TOTO pacTBOpa B KOHU-
YeCKyIo KoJioy. M3 OI0peTKM OTTUTPYITE €To
0,01 M pacTBOpOoM THOCYJIb(ATa HATPUSI
CJICAYIOLIMM 00pa3oM:

a) TIOCTOSIHHO BCTpsSIXWBasi KoJi0y, n100aB-
JISATe B Hee pacTBOp TUOCy/bdara Ha-
TpUsl, MOKa HEe MCYE3HET XKEeThbI 1IBET
MPOOHI;

6) nobaBbTe 3 Karuiu pacTBOpa Kpaxmayia u
MPONOJIKaliTe TUTPOBATb, BCTPSIXWUBas
KOJIOY, MOKa He MCUYE3HET YEPHO-CUHUIM
LIBET Kpaxmaa;

6) 3amuiuuTe O00BEM U3PACXOAOBAHHOIO
pacTBopa THOCYIbdara.

IToBTOpUTE 3Tam 4 ¢ AByMsI IpyTUMU ITpoda-
Mu 110 50 MJI 1 paccuMTaiiTe cpeaHuil 00beM
KCITOIb30BAaHHOTO IJISI TUTPOBAHUS PEaKTHU-
Ba (x).

B ommcannoit meTonuke 1 mir 0,01 M pac-
TBOpa THOCYIb(darta coorBeTcTBYeT 0,056 MII
KUCJIOPOMA TIPU CTaHAAPTHBIX TEMIIEpaType
u gaBnenuu (CT/).

PaccuuraiiTe KOHIEHTpAIMIO KUCIOPOIA
B 1 JT1 BOZBI 1O cliemytomieit hopMyIie:
Kucnopon (/1) = 0,056 x x x 1000/50
(CTH),

rme x — o0beM pacTBopa THOCYJIbdara,
HEO0OXOAMMOTO i TutpoBaHus 50 M
TIPOOHI.

ITpu cpaBHUTENbHBIX MCCAEAOBAHUSAX 3a-
rpsisHeHus Boabl U BITK (Gnoxumuueckoit
MOTPeOHOCTU B KMUCIOPOE) KOHIIEHTpALIUS
pPacTBOPEHHOTO KUCJI0poAa OObIYHO BbIpa-
>kaetcsi B Mr/J1. Pacuer oKOHUYaTeIbHOTO pe-
3yJIbTaTa YIMPOCTUTCS, €CJIU HMCIOJb30BaTh
0,0125 M pacTtBOop TUOCYIbdaTa HATPUSI.
Torma 1 M1 3TOrO pacTBOpa OYAET SKBUBA-
senrteH 0,1 Mr Kucjopona.

a) TlpuroroBsre MaTounsblir 0,1 M pacTtBOp
tuocyiabdara Hatpusi (Na,S,0; - SH,0).
Jlnst aToro pactBopute 24,82 T 3TOro Be-
1IeCTBAa B JUCTWIMPOBAHHOM Boze. Jlo-
0aBbTEe TpaHyJdy THAPOKCHAA HATPUSI
(NaOH) u gpoBenute o0beM pacTBOpa 10
1 auTpa. DTOT PacTBOp CIEAYeT XPAHUTh
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B OYTBUIKE TEMHOTO CcTeKJIa He 6ojiee 2—3
Heeb.

6) Ecim HeoOXOomMMO, TO TIPUTOTOBBTE
0,0125 M pabouuii pacTBOp THOCYJIb(haTa
HaTpust. [Iist aToro BogpmMuTe 125 Mt ma-
TOYHOI'O PacTBOpa U IOBEIUTE €Tr0 00beM
1o 1 11 (pa3daBneHue x8).

8) IloBropute Bce Mpoleaypbl Tak, Kak
OIMKCAHO B M. 1—5, HO B 1. 4 UCTIONIB3Y -
te 0,0125 M pactBOp THOCYNh(paTa Ha-
TpUSL:

O, B mpobe (mr/a) = x x 0,1 x 1000/50 = 2x,

raoe x — cpenHuit oobem 0,0125 M pactBopa
TUOCYJIb(aTa HATpHUs, HEOOXOMMMBIN ISt
TUTpOBaHUS 50 MIT TIPOOHI.

9. WMHornaa rosie3Ho CpaBHUTh PeabHOE CONIEP-
J)KaHWE KMCJIOpOAa C €ro IOTEHIIMaJbHBIM
MaKCHUMAaJIbHbIM 3HAUYE€HHUEM — YPOBHEM Ha-
ChIIEHHsI. DTO OCOOCHHO MHTEPECHO, €CIu
BOJa B JaHHOM MECTe aHaJIM3UPYEeTCs B pa3-
HOe BpeMs roja, T. €. IIpXA pa3HOil TeMIiepa-
Type, IMOCKOJIbKY UMEHHO OT TeMIIEpaTypbl
3aBUCUT KOJIMYECTBO KHUCJIOPOJa, KOTOPOE
yaepxuBaeTcss B pactBope. ClienoBaTelIbHO,
YTOOBI OLICHUTb YPOBC€HbL HACBLIIICHHA pac-
TBOpa 3TUM Ta30M, HaJ0 3HATh TEMIIEpaTypy.
Ee nerko naMeputh 0OBIYHBIM PTYTHBIM TEP-
MomeTpoM. Ilonw3ysice Tabn. 11.1, paccuu-
TalTe MPOILIEHT HACKIIIIEHMST BOJIBI KMCIOPO-
JIoM 1o popmyJie:

O 5 6
» B aHATM3UPyeMOil TTpoGe, MT/TT % 100%.

O, B HACBILLIECHHOM PacTBOPE, MI/J

lMpumeyanns

1. J1oBOJBHO YacTo JIsi 5KOHOMUM PEAaKTUBOB
AHAJIM3UPYIOT MPOOKI BOALI OOBEMOM 25 MIIL.
Torna rpu OKOHYATETLHOM pacyeTe CleAyeT
M0JIb30BATHCSL APYTUM TEPEBOIHBIM KO3(]-
¢ummenTom: O, (Mr/n) = 4x.

2. OuyeHb BaXXHO MOJIHOCTbIO PACTBOPUTH OCa-
JIOK, TIOCKOJIbKY B HEM COCPEIOTOYEH BECH
OBIBIINII B BoAe KuciIopona. Bo3amoxHo, s
3TOrO NpUAETCs 100aBUTh HECKOJIBKO 0OJb-
111€ KUCJIOTHI.

3. UYToOBl Bech KMCIOPOJ MEpelle] B 0CaloK,
HEeO00XOIMMO 100aBIITh JOCTATOUHOE KOJIU-

Ta6auua 11.1. PacTBopuMOCTb KMCnopoaa B BOAE

Temnepamypa, Touka nacviyenuss  Ilonpasounas
° ona Oy, me/n éeauvuna 01
MOPCKOIL 600bl, Me/A
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

TTPUMEYAHMU . PacTBOpUMOCTb KHUCIOPOJa B BOJE 3aBUCUT
OT TeMIepaTypbl, aTMOC(HEPHOro JaBieHUs] U KOHLEHTpAIuU
cosieit B pacTBope. B cosieHOIi Boie TOUKa HACBILEHUST HUXKE,
MO2TOMY HEOOXOIMMO BBOAUTH COOTBETCTBYIOIIME MOIMPABKHU.
DTU TOMpaBKM HAIO YMHOXaTh HAa COJEHOCTb B MPOMMILIE
1 BBIYMTATh 3TO MPOU3BEICHUE W3 MoKazaressl ISl MPecHOM
BOIBI (B CpEIHEM CTOJIOIIE).

JlaHnHble OCHOBaHbI Ha pabote MoHTromepu, Topa u Kok-
O6epHa B HayuHo-mccnenoBaTenbCcKoOl J1abopaTopun 3arpsi3-
HeHus1 Boabl U B3sAThI U3 KH: Klein L., (1966) River Pollution,
Vol. 3, Butterworth.

YeCTBO XJIOpHUAA MapraHiia M IICJOYHOTO
pactBopa nomuaa. Ha mpakTuke MOXHO HcC-
MOJIb30BaTh CTEKJSIHHYIO KOJIOy ¢ TpUTep-
TOM TIPOOKO¥ JTHOOBIX pa3MepoB, JINIIH ObI
9TU JIBa peaKTUBa J00ABIISUIUCH TyIA B OOM-
HAKOBOM KOJIMYECTBE M3 pacueTa IPUMEPHO
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1 mu1 kaxxgoro u3 Hux Ha 100 M1 aHATU3UPY-
€MOM BOJIbI.

4. Tlpu otbope nMpobd B MoJjie KOJ0y HA/IO HE Me-
Hee TpeX pa3 OMOJIOCHYTh B UCCIEIYEMOIi BO-
Jie, a TIOTOM YXe 3aIoJIHITh ee. ['OpJIbIIIKO
cJIelyeT HaIpaBJIsATh MPOTUB TEUEHUSI, YTOOBI
BOJIa JIETKO 3aJIMBajach BHYTPb 0€3 My3bIpb-
KoB Bo3nyxa. Ilepen B3sgTHEeM TIPOOBI KOJIOY
HEOO0XOIMMO TIIATEJIbHO BBIMBITH U, €CJU
BO3MOXHO, TO C UCITOJIb30BAHUEM KMCJIOTHI
(T. €. coenaTh €€ XUMUIECKU YMCTOM ).

5. bepst ripoOBI U3 BoJoeMa, KOTOPBIA MOXKET
OBbITh 3arpsi3HeH, BCeTaa HajeBaiiTe BOIO-
HEMpOHUIIaeMble MepyaTku (Hampumep,
pe3nHOoBbIe). B Menkux pyuybsx mpoObl Oe-
pYT ¢ cepeauHbl pyciia. B 6ojee rirybokux
BOJIOEMax HaJ0 yaaduTbcsl OT Oepera — 1Mo
Nupcy Win Ha Jiogke. Bo Bcex ciyyasix He-
00xonuMo cobJoIaTh Mepbl TEXHUKU 0e3-
OIaCHOCTH.

OnwiT 11.9. OnpeneneHre GMOXMMUYECKON
notpebHocTu B kncnopoge (BI1K) npobel Boab!

B mpeabiaymieM sKCcIepuUMEHTE OMNPEeaeIsioCh
HaJIMYHOE CoJepXKaHue KHUCI0opola B BOJOEME.
DTO 1MoJIe3HbIN UCXOAHBIN MapameTp. OgHAKO OH
MOXKET MEHSTbCS B IIMPOKUX Ipeaesiax Jaxe B
TeYEeHME CYTOK, YTO 3aBUCUT OT APYTUX CPEAOBBIX
¢dakTOpOB, HAIIPUMEP OT OCBEIIECHHOCTU U CUJIBI
BeTpa. bojee crolikmii mokasaTenb — CKOPOCThb
noTpedJeHUs KHUCaopoaa MNPUCYTCTBYIOIIUMU
B Bojic opraHu3mMamu. Eciu B BomoeM MmocTymaeT
MHOI'0 OPraHWYe€CKMX OCTATKOB, TO AKTUBU3UPY-
IOTCSI MUKPOOBI-PEAYLIEHTbI, OBICTPO UCTOIAO-
IIMe 3arachkl PACTBOPEHHOTI0 KHUCI0poaa. DTO He-
IMOCPEICTBEHHO CKa3bIBA€TCS Ha MX COOCTBEH-
HOW pajapHeWlIeil KU3HEeAeITEeIbHOCTU U Ha
cynb0e BceX MPOYMX a’pOOHBIX OOMTaTeseit
BomoeMma.

Mamepuanvt u 060pydosanue
I1Ipo6a Boabl o6bemom 0,5—1,0 11

Bapuaum 1

PeakTuBbl 1 mocyaa, HeoOXoauMbIe 17151 MeTo1a BuH-
Kiepa (akcriepuMeHT 11.8)

Bapuaum 2

OTKaauOpOBaHHBIN COOTBETCTBYIOIIUM 00pa3zoM
KHUCJIOPOAHBIN 31EKTPO.L

Meroauka

Tlodeomoska

1. Ecnu aT0 HEoOXoAMMO, TO OTKOPPEKTHU-
pyiite pH npoObl: OH NOJKEH COCTaBISTh
6,5—8.5 (s onTUMM3ALNU MUKPOOHOM aK-
TUBHOCTH).

2. Ecim m3BeCTHO, 4TO KMCJIOpoJa B IIpode
OYeHb MaJIo (HaIlpuMep, B HEl yKe oIpe/e-
JICHO €ro pacTBOPEHHOE KOJUYECTBO), TO
OKCUTEHUpYiiTe ee B TedeHme 5—10 MuH.
DTO BaXXHO, ITOCKOJIbKY aHaIN3 MTOKa3bIBaeT
MMOTEHIINAJIBHYI0 CKOPOCTh IMOTPEOICHUSI
KHCJIOPOMa, X PE3yJIbTaThl MOTYT OBITh HEJIO-
CTOBEPHBIMU IIPM KMCXOJHOM HEIOCTaTKe
KHCJIOpO/a.

3. Ecium ecth momo3peHue, 4To B Ipode MHOTO
OpraHuKM, TO TMepel MHKyOauMuel IIpUro-
TOBBTE €€ pa3BeleHUs (CM. IIpUMEUYaHNe B
KOHIIe MeToauKku). Yoeautech, uto BITK uc-
MOJIb3yeMOM IIJIsI 3TOr0 YMCTOM BOMABI Mpe-
HeOpexknmo Maira. i1 3Toro mHKyoupyiTe
ee TakK Xe, Kak IpoObl. Eciu B 3101 Bome
OYEHb MaJI0 PAaCTBOPEHHOI'O KMCJI0OpOAa, TO
TIPY pacyeTe pe3yabTaTa cleraiTe IToIpaBKy
HE TOJBKO Ha KO3(p(GUUIMEHT pa3BeacHMUsI,
HO U Ha 3TU TIOTEPU.

Ananus

1. Pazneiite mpoOy (ecau Hago, TO pa3BedCH-
HYI0) 10 TPEM CTEKJISIHHBIM KOJI0aM ¢ Tpu-
TePTBIMM TIPOOKAMM €MKOCThbIO 125 wmim
250 mu. JTeitTe ocTOpOKHO, UYTOOBI BHYTPh HE
MOMNaay My3bIpbKU Bo3ayxa. Koyiobl 10KHbBI
OBITH 3aMOJHEHBI TOJTHOCTbIO.

2. Cpagy ke onpeaeanuTe coaepXaHue pacTBO-
PEHHOTO KuCIopoja B OJHOW M3 KOJO
(Mmr/m).

3. WukyOupyiite nBe Apyrue KoJObl 6 memuome
(ucxkimrovaroneit GoTOCUHTE3) MPU CTaHAAP-
THO# Temniepatype (20 °C) wiu TemmnepaTtype
WCXOTHOM TTpoOKI B TeueHMe 1—5 cyT. O0BIU-
HO nHKyoupyoT npu 20 °C 5 cyT.

4. Ormpenenute cofepkaHUe KUCIOPOaa B OTUX
Konbax (Mmr/m).

5. Berutute cpemHee 11 ABYX MHKYOMPOBAH-
HBIX KOJIO 3HAaYeHME M3 UCXOHOTO. DTO AaCT
BIIK, ecau Toabko mpoOy reped MHKyOa-
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uMeil He pasBoawin. B ciydae pasBemeHust
HUCTIOJIB3YITE (hOPMYITY:

BIIK = (x — y)(a + 1) mr/m,

IJe X — WCXOMHOE COMepKaHWe PacTBOPECH-
HOro Kwucjaopoma (Mr/n); y — cpelaHee
OKOHYATEeJIbHOE €ro coaepxkaHue (Mr/mn);
a — OTHOIIIeHNe 0ObeMa J0OaBICHHOM BOIBI
K 00BbeMy MPOOHI.

lMpumeyarme

Peunas Boma oOBIYHO He TpeOyeT pa30aBiICHUS.
Ecnu 3arpsisHeHue cuiabHOE, TO Pa3BOAUTH IIPH-
XOIUTCS pa3 B ATh. Takas Boga oItacHa ISl 310-
pOBbsI, pabOTaTh C HEW HAO OYEHb OCTOPOXKHO,
M B YYEOHBIX ILIEJISIX €€ JIy4llle He MCIT0JIb30BaTh.
Panbuie m1s pasBeneHus: OObIYHO Opajiu BOHO-
MPOBOAHYIO BOIY, OJHAKO BBICOKOE COAEPXKaHUE
B Hell XJiopa BIMSIET HAa MUKPOOHYIO aKTUBHOCTb.
XKenateabHO I10JIb30BAThCS «CUHTETUYECKOII»
BOJOW — IUCTUJUIMPOBAHHOMU MJIU J€MOHNU30BAH -
HOI ¢ moOaBJeHMEeM HYXKHBIX XMMHUKATOB. Peko-
MEHIALMU 110 IIPUTOTOBJIEHUIO TaKOM BOIBI IIPU-
BeaeHHI B pabote H. L. Golterman, R. S. Clymo,
M. A. M. Ohnstad (1978) Methods for physical
and chemical analysis of fresh waters, IBP Hand-
book Ne 8, Blackwell Scientific Publications, 2nd
edition.

ITpo6wsi ¢ BITK 6o1ee 6 Mr/1 Wiv ¢ OKOHYATETb-
HBIM cojepXaHHWeM pacTBOPEHHOro KHUCIOopoaa
Huxe 40%-HOro ypoBHSI HACBIILIEHUSI HAIO IIPO-
aHAJIM3UPOBATh ellle pa3, IpeABapUTEIbHO pa3da-
BUB.

B HekoTopbIX ciyyasix 3HayMTeJbHasl 4acTh
BITK npuxomautcs Ha okucieHue ammuaka. [lpu
JKeJaHUU 3Ty HUTPU(DUKALUIO MOXHO ITOJAaBUTh,
00aBUB K KaXIOi MOBTOPHOCTW | MJI pacTBopa
aJJIMJITUOMOYEBUHBI KOHIIeHTpamueir 0,5 r/i.
IlogpobHee JaHHBI BOMpoc OOCYyXHaeTcs B Ha-
3BaHHOI BhIIIe padote (Golterman et al.).

CKopocTb Te4eHns BOAbI

[Tpocreiiim MeTOIOM M3MEpPEHUsI CKOPOCTH Te-
YeHUSI BOJIbI CIYKUT U3MEPEHUE BpeMEHU, HE00XO0-
JUMOTO KaKOMY-JIM0O TIIBIBYIIEMY MPEAMETY IS
TOT0, YTOOKI IIPOMTH M3BECTHOE paccTosiHue. YTo-
ObI UCKJTIOUUTD BJIMSIHUE BETpa, 3TOT MPeaAMET 10J1-
>)KeH MUHMMAJIbHO BBICTYIIATh HaJ ITOBEPXHOCTHIO
BoAbl. MOXXHO TakxKe MCIoJib30BaTh L-00pa3Hyio

TpyOKy nuameTpom 2 cM ¢ kosieHamu S0 u 10 cm. Ee
CTaBST B BOMY BEPTUKAIBHO KOPOTKUM KOJEHOM
MpOTUB TedeHMsI. CKOPOCTh TeYEHUST BOIBI OIpe-
NIEJISIIOT, U3MEPSISl BBICOTY TOIbeMa BOIbI B JUTMH-
HOM KOJIeHE TT0 hopMyTIe:

v=1(2hg),

IIIe v — CKOPOCTh TeYeHMSI BOABI (CM/C); g — YCKO-
peHue cuibl Tskectd (981 cm/c?); A — BbIcOTa
CT0J10a BOJHI (CM).

11.1.3. Knumatnyeckue ¢pakropbl

Huxe npuBeneHO HECKOJIbKO IPOCTHIX METOJO0B
n3MepeHus psima aTMOCHEPHBIX U KIMMATUIeCKIX
ImapamMeTpoB.

Bnaxxoctb Bo3ayxa

OTHocHUTeNIbHAsl BJaXHOCTb BO3AyXa — 3TO OT-
HOIIIEHUE KOJMYECTBa coAepxkKallelicss B HEM
BOJIbI K KOJMYECTBY, COOTBETCTBYIOLIEMY TOYKE
HACBIIEHUSI €TO BOASIHBIM MapoM. DTa Mocijel-
HsIsSl BeJIMUMHA 3aBUCUT OT TeMIlepaTyphbl, MO-
CKOJIBKY IMPU HAarpeBaHUU BO3AYyX PacIIUpPSETCs
W MOXET YAEpPXWBATh OOJBIINE MOJIEKYJT BOMBI.
OTHOCUTENIbHYIO BJIaXHOCTb WM3MEPSIIOT mpaie-
BbIM ncuxpomerpom (puc. 11.2), B KoTOpoMm jaBa
TEPMOMETPA — C BJIAXHBIM U CyXUM IIapUKaMH
YCTAHOBJIEHBI PSIJIOM Ha KPYTWIBHOW JEpEeBSTH-
Hoii pamKe. Ee BpaimiamoT Kak TpelioTky Ha ¢hyT-
6osie, MoKa Ha 0OOUX TEPMOMETPAX HE YCTaHO-
BSITCSI MOCTOSIHHbIE TeMmmepaTtypbl. [ToToM wux
CPaBHMBAIOT MO TMCUXPOMETPUUYECKOU Tabyuiie
WIA MO CHEUMaTbHO OTKAJIMOPOBAHHOW pas-
NBUXHOW JTWHENKe, MpujaraeMoil K mpudopy, u
TOJIY4alOT OTHOCUTEJIBHYIO BJIAXXHOCTh BO31yXa.
ITo oTHOCUTENBHOW BIAXHOCTH MOXHO TaKXe
OMpeaeUuTh TOUKY POChl — TeMIlepaTypy, INpu
KOTOPOM BO3AyX OKaXKeTCH HACBIIIEHHBIM BOJIS-
HBIM TTapOM W 3TOT Tap CKOHAEHCHUPYETCS Ha
npeaMeTax B BUAE KameseK BOJbI.

Temneparypa

Temmnepatypy Bo3ayxa, BOIbI U ITOYBbI HETPYIHO 13-
MEpPUTh PTYTHBIM TEPMOMETPOM, OJHAKO OTACIBbHOE
ee 3HaYeHUEe B 9KOJIOrMy MajionHpopMaTuBHO. [o-
pa3no BaKHee 3HAThb aMIUIMTYLy e KoyeOaHMil 3a
HEKOTOPBIN Tepuod BpeMeHU. JJIst 3Toro oObIYHO
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Puc. 11.2. Ilpawesoii ncuxpomemp.

WCTIONB3YIOT CAMOITUCEIl WU TTOKa3aHUsl CIIeIH-
ATHHBIX MAKCUMAJIEHOTO 1 MUTHUMATBHOTO TEPMO-
METPOB.

TeMmnepaTypy MUKPOMECTOOOUTAHUM MU TPYI-
HOJOCTYITHBIX MECTOOOUTAHWIA, HAPUMED B Cepe-
JIWHE TPEeBECHOrO CTBOJIA, OMPENEsIOT TEePMO-
pe3ucTopoM, Wwin TepMmuctopom (puc. 11.3). Bro
9JICKTPOIIPOBOAHUK B BUIIE TOHKOTO IIIyIa, KOTO-
DBIt MOXKHO BCTaBUTh B OYE€Hb Y3KYIO I11ejh. M3Me-
pPUB COIPOTHUBJICHNE TEPMUCTOPA M CPAaBHUB €0
C paHee COCTaBJICHHOW TaOIUIEH, THe KakKIOMY

b

Puc. 11.3. Tepmucmop (mepmope3sucmop) & oeiicmeuu.

COMPOTUBJIIEHUIO COOTBETCTBYET OTIpeAcIcHHAast
TEMIIEPATYPA, MOXHO YCTAaHOBUTH TEMIIEPATypy
cpelnbl, B KOTOPYIO MOMEIIEeH TEPMUCTOP.

Jmss MAKpOMECTOOOUTAHMI TOXKE BaXKHO OITpe-
JIEJISITh aMIUTATYIY TEMITEPaTyphl U €€ SKCTpeMallb-
Hble 3HaYeHUsT (MUKPOKJIMMAT), TTOCKOJIbKY UMEH-
HO 3TU TTapaMeTPhl YaCTO OOBSICHSIIOT MCUE3HOBE-
HME U3 JaHHOTO MeCTa OINpeAejeHHbIX BUIOB, Ha-
MpUMeEP YYBCTBUTEIbHBIX K 3aMOPO3KAM PACTCHUIA.

Cser

CgeT paznuyaercs 1Mo CBOeil MHTEHCUBHOCTH, MPO-
JIOJKUTETbHOCTH OCBEIIIEHUS M KAUeCTBEHHOMY CO-
cTaBy (T. €. 10 JIMHE BOJIHbI). Bce aTu Tpu mapamert-
pa BaXXHBI C 9KOJIOTUYECKON TOUKU 3PEHMST; UX U3-
MEPSIOT CTIeMaTbHBIMU TTproopaMu. Ha mpakTtnke
JUISI CPaBHEHMSI OCBEILIEHHOCTU Pa3IMUHbIX y4acT-
KOB OOBIYHO IOCTATOYHO 3HATh OTHOCUTEIHHOE KO-
JINYECTBO CBETA, Majaloliee 3a KOPOTKOe BpeMs Ha
omnpejefeHHy0 Tomanb. C 3Toi 1eJbl0 MOXKHO
BOCIIOJIb30BaThCSI OOBIYHBIM (POTOSKCITIOHOMETPOM.
YT00b!I OnpeeuTh KOJTMYECTBO CBETA, MOJydyaeMo-
T'O Cpe/ioit 3a JOCTAaTOYHO JTUTEbHbII Mepros Bpe-
MEHHU, MOXHO MCIIOJIb30BaTh O3IUIHYIO Oymary
C «HAKOIUTEIbHOI» CBETOUYBCTBUTEIBHOCTHIO.

CKopoCTb ¥ Hanpas/ieHue BeTpa

CKopocTb M HamnpaBjieHue BeTpa B JaHHbIA MO-
MEHT BpEMEHHU He AT CYIIECTBEHHOI 9KOJIOTH-
yecKoil nHpopmMaluu o6 yCI0BUSIX MECTOOOUTa-

A. Bun coky LleHTpanbHbIN
MnactunkoBble CTEpPXEHb,
BOPOHKM ANns Ha KOTOPOM
bunbTpoBaHUa BpaLlaeTcs

npuéop

JepeBsiHHas
nonacTtb

C 3aKpeneHHom
Ha Hell BOPOHKOM

Onopa

b. Bup ceepxy

¢

Puc. 11.4. Ilpocmeiiwuii anemomemp, KOMOPbLI MOICHO

UCNONb308aMb 0151 ONPeOeneHUsl CKOPOCMU 8EMPaA NO YUC-
/1y 060pOMO8 4epHOli A0nacmu 6 eOUHULY 8DeMeHU.
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Hus. CienoBaTesibHO, BAXKHO 3HATh, KaK 4acTo Y-
10T BETPbl B JAHHOM MECTOOOUTAHUM, KaKOBa UX
CKOPOCTb W HallpaBlieHHWe 3a IOCTaTOYHO [JIM-
TeJIbHbIU Tiepuoa. OaHaKO Yallle BCeTo s MpaK-
TUYECKUX lleJield BIOJHE MOAXOAIT OOBIYHBIN
(morep u mpocreiimuii anemomerp (puc. 11.4),
C MIOMOIIIbIO KOTOPBIX JIETKO CPaBHUBATh HAIIPaB-
JIeHUWe U CKOPOCTb BETPOB B Pa3IUUYHBIX MECTO-
OOUTaHUSIX.

11.2. AHanu3 GuoThI

[Tpu n3yyeHnu opraHU3MOB, HACESIONIMX JAHHOE
MecTooOuTaHue (OMOTUYECKMIA KOMIIOHEHT 3KO-
CHUCTEMbI), HEOOXOMMO OXapaKTepu30BaTh CTPYK-
Typy COOOIIECTBA, T. €. €r0 BUJOBOI COCTaB U YMC-
JIEHHOCTb TOMYJISILMI pa3HbIX BUAOB. OUYEBUIHO,
YTO HAWTU U MOACYUTATH BCEX OCOOEH MOIYISALAU
He Bcerja BO3MOXHO, TTOTOMY pa3paboTaHBbI Clie-
LIMaJIbHBIE METObI aHAIM3a U3 BBIOOPOK, HE BCerna
TpeOylole HEeMOoCPEeACTBEHHON perucTpainuu
Kaxmoro opraHusMa. B 1iesiom, yeM Gosiee TouHbIE
pe3yabTaThl TPeOYIOTCSI, TeM 0OJIbllie BpeMEHU Ha-
JI0 3aTpaTuTh Ha ux moaydyeHue. CiaenoBaTesbHO,
BaXKHO 3apaHee YeTKO MPeNCTaByIsiTh ceOe MocTaB-
JeHHble 1eau. KpoMe Toro, ecim 3To BO3MOXKHO,
HEOOXOAMMO TIPUMEHSTh METOJbI, HE Hapyllaio-
1€ ECTECTBEHHBIX COOOIIECTB.

B n1o6oM ciayyae HEOOXOAMM HaAEXHBIN pe-
3yJbTaT yyeTa (perucTpauuu u(uim) coopa) opra-
HU3MOB, a TOCKOJIbKY OHU 3aHUMAIOT BCE MbIC/IH -
Mble MUKPOCPE/bI, 00Ceaysi MEeCTHOCTh, ITPUXO-
IUTCs OyKBaJbHO TEpeBOpaYMBAThL BCE KaMHU
(rmaBHOE, BO3BpalllaTh UX MoToM Ha Mmecto!). Ha
MepBbI B3I MOXET MOKA3aThCsl, YTO KBaaApaT-
HBIIT MeTp Jyra, rnecka, CKajJucTOro oepera Wiau
JIHA PeKM 3acejIeHbl JOCTaTOYHO OJHOOOpa3HOM
ouotoit. OgHaKo, eciu HayaThb COPTUPOBATH
MOYBY, paccMaTpuBaThb BHUMATEIbHO MOOErH,
KOPHM, LBETKW W TUIOJbl PACTeHUU, TJIACTUHBI
BOJIOpOCJIEel MW CKOIJIEHUSI TUHBI, HaBepHsIKa
00HapyXUTCsI TOpas3io 0oJibllle BUJOB, UeM OXKU-
JaJI0Ch.

IIpu perucTpalvu AaHHBIX HAJAO CTapaThCs,
MOJIB3YSICh CIIEIMAIbHBIMU MTOCOOUSIMU, €llIe B MO-
Jie OMnpeneuTh MAKCUMYM BCTPETUBIINUXCST TAKCO-
HOB. TOJIBKO ec/iu BUA B JAHHOM MecTe (1 B MUPE)
SIBHO HEpeJO0K, CTOUT HM3bIMaTh €ro obpasel U3
TIPUPOIBI IS JaIbHEHIIEro JabopaTOpHOTO aHa-
nu3a. UMznuirHee pBeHUE KOJUIEKIIMOHEPOB YXKe
HaHEeCJI0 Cepbe3HBI ylliepd MHOIMM COOOIIeCT-

BaM. Ecim moiiMaHO XMBOTHOE, HAIO CTAapaThCs
COXPaHUTb €MY >KM3Hb, UTOOBI 3aTeM BBIITYCTUTH B
aHaJornyHyto cpeny. OnpenessiTb OpraHU3MBI Clie-
JIyeT M0 Mepe BO3MOXKHOCTH C MAaKCUMAaJIbHOM TOU-
HOCTBIO, T. €. IO BUJOBOTO YPOBHSI. DTO HE BCerma
OCYIIECTBMMO, HO B JIIOOOM cCiydae Hamo CTpe-
MWTBCST K HIDKHEMY TOCTYITHOMY JIJIST BAC TAKCOHO-
MWYECKOMY PaHTy — KJIacCy, ITOPSIKY WA ceMeit-
cTtBY. MmeHTndukanms Kaxkaoro opraHu3Ma 3aBH-
CHUT OT YMEHUSI ITOJIb30BaThCS OINPEAeTUTETbHBIMUI
tabmmnamu. [IpUHOUIBL MOJIB30BaHUS UMU (U
MIPUHIIATILI OMOJIOTMYECKOM KiIacCU(PUKAIIIN B 1Ie-
JIOM) MOAPOOHO paccMaTpuBaloTCs B pazzaeiax 2.15
un 2.16.

Cnucox BceX BBISBJIEHHBIX BUIOB TOTO WJIN
MHOTO MECTOOOMTAHUS JaeT oOlIee IMpeIcTaBIeHIe
O CTPYKType COOOIIecTBa, MO3BOJSS IPUOIN3U-
TEJIbHO OIIPEICIINTD €TO BHAOBbIE OOraTCTBO 1 Pa3HO-
oopasue. (JIy1s1 pacueTa 3TUX MMapaMeTPOB IPEIIO-
JKEeHBI pas3inJHble (OPMYIBI, KOTOpPBIE MBI pac-
cMaTpuBaTh He OyaeM.)

Habop BUIOB IaeT mpeacTaBiIeHNe O ITUIIEBBIX
LIETISIX Y IMUIIEBBIX CETSIX, HO HUYETO He TOBOPUT O
KOJIMYECTBEHHBIX acrekrax coobuiectBa. Haunbo-
Jiee aIeKBaTHbIC B IJIAaHE CPaBHEHUSI 3KOCHCTEM
MHIEKChl OMOTHYECKOro pa3HOooOpasusl paccuu-
TBHIBAIOTCSI UMEHHO C YYETOM 4YHCJIa 0COOeil Kax-
JIOTO BUJA, T. €. C yIETOM Pa3MepOB UX MOIYISIILIUIA.
Kpome Toro, KonmyecTBeHHbIC TaHHBIC MO3BOJISI-
IOT CTPOMTH DKOJOTHMYECKHME THUpaMUIbl (pasm.
10.3.4).

Bcst aTa mHGOpMang 3aBUCUT OT METONIOB €€
cbopa, a METOIBI B CBOIO OYepedhb OIPEACISTIOTCS
00pa3oM KM3HM, TIOBEACHUEM M pa3MepaMy opra-
HU3MOB.

11.2.1. MeToppbl yyeta OpraHu3MoB

Ilpu yuere (IMCTAaHLIMOHHOM ToOjcyYeTe, cbope,
OTJIOBE) OpPraHM3MOB B IPUPOIE HAIO TPHUICP-
KMBAThCSA psifia MPaBWJI, KOTOPbIC TPUBOASITCS
HIXKeE.

1. Bcerma coOmomaiiTe TeXHUKY Oe30ITacHO-
ctu. Ee mpaBuia, eCTeCTBEHHO, 3aBUCST OT
00beKTa U YCI0BUI uccienoBaHus. Jletaab-
HO 00CYIMTE 3TOT BOIIPOC C OIMBITHBIM MOJIe-
BUKOM €IIIe [0 HAaYaj1a PaOOTHI B IIPUPOJE.

2. Bcerma coOmiomaiiTe TpaBuyia IIPUPOIO-
MMOJIb30BaHUsI, MPUHSATHIE B JAHHOW MeCT-
HOCTH.
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3.

beperute skocucteMy, B KOTOpOit paboTae-
te. CtapaiiTech He TOJbKO He ITOBPEIUTH €€,
HO U m30eraiiTe JIOOBIX CTOMKMX M3MEHEe-
HI/II7I, CBsIBAHHBIX C BallM IIPUCYTCTBUEM.

HCII)CZ[ HagaJioM 3KOJIOTUYECKOIO MCCICI0-
BaHUsI 00sI3aTEIbHO IIOJIYYUTE pa3pClICHUE
Ha €T0 NMPOBECACHNEC OT 3EMJICBJIAACIIbIIA.

. TIpOKOHCYIBTUPYITECh C MECTHBIMM TIPH-
POIOOXPAaHHBIMU OPTaHM3ALIMSIMU, YHUBEP-
CHUTETaMM, OOIIECTBAMHM PBIOOJIOBOB, OXOT-
HMKOB U T. TI. OTHOCHUTEJIBHO TOTO, TJI¢ ¥ YTO
BBl MOXXETE M3y4YaTh U KOJIJICKIIMOHUPOBATb.

. bes kpaiiHeit HEOOXOIMMOCTU He TyOuTe Op-
TraHW3MbI U HE M3bIMANTE UX U3 IIPUPOTHOM
cpeabl.

. TTo Mepe BO3MOXHOCTH He U3MEHSIIATE U3Y-
yaeMoe MeCTOOOMTaHMWE: BO3BpalllaiiTe Ha
MCXOIHOE MECTO CABMHYThIE KAMHM, OpeBHA
T I

. Ecnu HeoOXoaumo U3BSITH OpPraHU3Mbl U3
Cpenbl [T OTIpenesIeHUsI, TO OTPaHMYbTECh
MMHHUMYMOM 3K3eMIUISIPOB U MOCTapaiTech
>KMBBIMU BEPHYTh MX Ha MECTO.

. 2KMBOTHBIX, OTJIOBJACHHBIX 151 JJabopaTop-
HOT'O OIIPEACTICHUS, HEPXUTE TI0 OIHOMY,
4TOOBI OHU HE TIPUUYMHUJIU IPYT APYTY Bpe-
na. Hampumep, He caxaiiTe yepBeil B OIUH
cocyn ¢ KpabaMmu. B kauecTBe eMKoOCTeit ISt
cbopa XKMBOTHBIX MOXHO MCII0Jb30BaTh
OObIUHBIE OaHKM C 3aKpydyuBarolieics
KPBILIKOU, TOJIN3TUICHOBBIE OYTHUIKY U Ma-
KEeTbI, TPOOMPKU U T. II.

10. Bcerna 3amuceiBaiiTe Makcumym GuU3n-

YyecKoi M reorpadudeckoil MHGOpMaILIuU O
MecTe cbopa MaTepHalia U MOTOAHBIX YCIIO-
BUAX B 9TO BPpEMS. Ba)KHbI, B YaCTHOCTMU:

a) MaTepuHCKash mopoaa U cyocTtpar (ui,
[OYBa, TPaBa M T. I1.);

XapakTep MOBEPXHOCTH (HaIpuMep, Iio-

cKasl, I0XHBIN CKIIOH C YKJIOHOM CTOJIb-
KO-TO TPaJyCcoB U T. 11.);

0)

6)

2) IpeHax;
9)
e)

Jc) 00JIaYHOCTD U OCAIKU;

MpodWIb TOYBI WM JOHHOTO TPYHTA;

TemIieparypa cyocTpaTa, BOIbI M BO3IyXa;

pH cybcTparta uim Boasl;

3) OTHOCUTEJIbHAS BIAXKHOCTb BO3yXa;

1) OCBEIEHHOCTb (XOTs Obl Ha IJIa3, HO, €CJIU
BO3MOXKHO, — 10 (POTOIKCITOHOMETPY);

K) CKOpOCTh U HaIllpaBJICHUE BETPA;
/) JaTa M BpeMsl CYyTOK.

ITpumep crangapTHOro GaHKa /IS 3aMKUCH Ta-
Kol nHdopmanuu npuBeeH B Tad. 11.2.

CyiiecTByeT OOJBIIOE YUCIO METOHOB cOopa
(oTsi0Ba) XUBOTHBIX. O030p ITUX METOMIOB TPUBE-
IeH B Tabm. 11.3, a HEKOTOPBIE TUITHI UCTIOTB3YEeMO-
ro o0OpynoBaHUS MPOUJUTIOCTPUPOBAHBI HAa PUC.
11.5—11.10. CobupaemsbIii MaTepraa HEOOXOINMO
M3BJIEKATh M3 JIOBYIIEK Yepe3 paBHbIC MHTEPBAJIbI
BpEMEHU, OIIpeAesIATh, MOACYUTHIBATL U, IO BO3-
MOXHOCTH, BBIITyCKaTh. Hajgo y4nTeIBaTh, 4TO B JIO-

Ta6nuua 11.2. Moneson 6GaaHK A9 3aNNCK MOYBEH-
HbIX, ©GU3nKo-reorpadryeckmx u KIMMaTUYeCcKnx
JaHHbIX

1. MarepuHcKas nopona
2. Cy0ocTpar/moysa

a) XapaKTeP MOBEPXHOCTM.. .ccuvvvrrrrrrreeaeanarennnnns

e) TemIieparypa...

3. Tonorpadus
a) DKCITO3UIMS YKIOH (TPALYCHI)......uvvreennnnee..
0) a0COTIOTHAS BBICOTA........ccceeeenrrrrrrreeeeaeeannns
B) PEITBEM....eveiieeiirieeeeiiireeeriieeeeeiieeeeeireeeeenns
T) JIDEHAK . ..eeeurrrreennnreeeeairreeesanrereessnneeeeannnseeens
1) 3EMIICTIONB3OBAHUEC. .....vvveeeeneveeeernereeeeninneaenns
€) TIPUTUB-OTJINB, BPEMSL....... BBICOTA BOMIHI.......

4. Kmamar
a) TemIiepaTypa BO3AyXa, aMIUIMTYIA...............
0) KOJIMYECTBO OCaJKOB
B) OOJTAUHOCTD........cceeeeeieeeeeeeeeeenraneaiinneeeenns
I) OTHOCUTEIbHAS BIAXKHOCTD....uvvvvvrrrreeeeeennnnnns
1) HAIMPABIECHUE BETPA. . euvvvverereeeeerarennrranreeeens
€) CKOPOCTD BETPAvvvveeeeeeerarinnrrrrreeeeeessannonnnnnnns
XK) cuja cBeTa (1o ropu30HTAIN),
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Ta6nuua 11.3. CeogHas Tabnvua pasnmyHbix MeToaoB c6opa opraHnu3MoB

Memoo

Ob6opydosanue u x00 pabomui

Cobupaemvie opeanuzmol

OOTpsixuBaHue

JloBisg caukom
B BO3IIyXe

«Komrenue» caukom

[1naHKTOHHAS CeTh

Jlumkast moBy1Ka

JloBuas sima

CBeToBas JJOBYILIKA

2KuBoJsioBKa /1151
HEOOJIBIIINX 3BEPHKOB

Kycok TKaHu ompeneseHHON IuIoNanu,
HATSIHYTBIA Ha CKJAJHYI0O DaMKy, MOMe-
LIAIOT TIOA BETKOW, KOTOPYIO TPSCYT WA
obctykuBaorT. OpraHusmbl TamaloT Ha
TKaHb M WX COOMPAIOT C TIOMOINBIO aCIu-
patopa (CM. HUXe)

MapieBbIM caykKoM MalIyT B BO3IyXe.
B cauok momamaloT pasjudHbIe OpPTaHU3-
Mbl. JI1060ii MeTon cOopa CeThi0 MOXHO
CTaHIApPTU3UPOBATh, UYTOOBI 0OECHEYUTH
CpaBHMMOCTb I1po6. Hampumep, ananu-
3UpOBaTh KaxXIyr IpoOy mociie 8 «BOCh-
MepKOOOpa3HbIX» B3MaXOB CAYKOM

[TpoyHBIM (HEWUJIOHOBBIM) CAYKOM BOJISIT
I10 TpaBe, KycTaM, KpOHaM, B BOJIE

BOPOHKOBUIHYIO CETh Ha METAIMYECKOM
obpyye ¢ MPUKPEIUICHHOW K €€ BepIluHe
GaHOYKOW st cbopa OpPraHM3MOB TPOTAC-
KHMBAIOT B TOJILLE BOBI

YepHyio Mejlaccy KUIISATAT C caxapoMm U
MaXyT 3TUM COCTaBOM TOJICTYIO TIOJUDTH-
JIEHOBYIO TUIEHKY, KOTOPYIO KHOIIKaMU TIPU-
KPEIUISIIOT K TOJICTOMY KapToHy. K iurko-
MY TTOKPBITUIO B KAYECTBE MPUMAaHKU MOKHO
J100aBUTh JKEM U TTMBO

B 3emutio BKambIBaloT 0aHKY, TaK YTOOBI €€
Kpasl pacriojlarajliChb BPOBEHb C TTOBEPX-
HOCTBIO 3eMuid (OaHKy JIydllle TTOMEeCTUTh
Ha BepIIMHE HEOOBIIOro Oyropka, 4Toobl
BHYTpb He 3aTekja Boja). OT 1oxmist 0aHKy
3alMIIAIOT KPBIIIKOM, IMOCTABJIEHHOM Ha
Kametku. Ha aHo m1st mprMaHKy TIOMEIaoT
MO0 YTO-HUOYIb ClANKOe, HAlpuMep Ba-
peHbe, b0 TyxJioe Msico. PeryssipHo usBie-
KaloT 100bIUY W YKCTSAT JOBYILKY (puc. 11.5)

PTyTHBII 7aMnoil MpUBIEKAIOT JIETAIOIIMX
SKMBOTHBIX, KOTOpbIE OBIOTCS O CTEKJIO U
MagalT yYepe3 BOPOHKY B CTOSIIIUA BHU3Y
cocyn. Tlepen u3BIeUEHUEM KMBOTHBIX M3
JIOBYIIKU B HEE CJIeAyeT OPOCUTh BaTKy C
XJIopohOopMOM, YTOOBI YOUTH WU aHeCTe-
3UpOBaTh NOOBIYY (puc. 11.6)

JloByiky Jlonryopra (puc. 11.7) craBdar Ha

3BepMHOI Tpore. BHYTpb K1aayT MOACTUIIKY.
[MpumaHKy (3epHO, CYXOMDPYKTHI W T. I1.)

MOXHO OCTaBUTh M BHYTPU U CHapyxu. [1ep-
BOE BpeMsl, TOKa JKMBOTHBIC HE TPUBBIKIA
K JIOBYLIKE, €€ JIydllle He 3apseKaTh. 3Bepb-
KU JIOBSTCSI KMBBIMU, IOTOMY HAJ0 PETyJsip-
HO OCMaTpuBaTh JIOBYLIKY. HekoTopblie Xu-
BOTHBIC OYEHb OCTOPOXKHBI I HUKOTJIAa B HEe
He 3aXO0[ISIT, TOT/Ia KaK JIpyrHe MomaaaroT Tyaa
PETYJISIpHO. DTO MOXET CO3[IaBaTh TPYIHOC-
TU TIPU OLICHKE YUCACHHOCTU TIOMYJISILIMU

Heneraronye HaceKOMbI€e, TMUNHKH,
naykKu

Jleraroiye HaceKoMbIe

HaCCKOMbIC, MCJIKMEC BOAHBIC
OpraHMU3Mbl

[1nankToH

Jleraroiye HaceKoMblie

HazemHble uieHUCTOHOTHE

HouHble JieTaroliye HaceKOMbIE,
0COOEHHO 0a00YKM U pyUYEHHUKU

3eMJIepoiiKU, MBIIIH, MTOJEBKU






0.TEWNOP, H.TPUH, Y. CTAYT

bUOJIOI'NA

...KHura npencraBnAaeTr Cco60oW1 B BbICLIEN CTEMEHN VIHCI)OpMaTVIBHOG
N HaNnncaHHOE Ha COBPeMEHHOM YPOBHE CrNpaBOYHOE N3gaHNE, OXBa-
TbiBatoLlee BCe pa3fenbl COBpeMeHHOVI 61ONIOTY — OT CUCTEMATUKM

n 6ruonorun OTAENbHbIX TPYyNN »XMBbIX OPraHM3mMoB [0 CI)I/I3I/IOJ'IOFI/IVI,
reHeTnKn, MOp(I)OJ'IOFVII/I, 6I/IOXVIMVIVI, Teopwun asonrOUNN, SKONOrnn.

un.-kopp. PAH A.B. IBJIOKOB

...KHura npunHeceTt 60ﬂb|.|JyI0 nonb3y B NepByko o4vyepenb CTyAEH-
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IKCKPELUS
N OCMOPEI YNALINA

KCKpELIMS U OCMOPETYJISILMS — BaXKHbIE
TOMEOCTAaTUYECKUE TPOLIECCHI, XapaKTep-
HbIE JUIST XKUBBIX OpraHn3MoB. Kaxnblii 13
9TUX MPOLIECCOB B TOW UM MHOU Mepe CITOCOOCTRY-
€T COXPAHEHUIO TOCTOSIHCTBA BHYTPEHHEW CpEIbI
OpraHu3Ma B YCJIOBUSIX U3MEHSIOIIENCS BHEIIHEH
CpEIbl.

3kekpeums

DKeKpeuuss — 3TO BhIBEICHUE U3 OpraHu3Ma KOHeu-
HBIX TIPOAYKTOB OOMeHa («OTXOIO0B»), HAKOIIJIEHNE
KOTOPBIX MEIIAJIO Obl TTOIEPXKAHUIO CTAlIMOHAPHO-
'O COCTOSIHUSI BHYyTpeHHel cpenbl. Ciemyer rnmomyep-
KHYTb, YTO Pe4b UAET UMEHHO O ITPOAyKTax OOMeHa,
T. €. BEIlIeCTBAaX, 00pa3yIINXCsl B KJIETKAX CAMOTO
OpraHM3Ma. OTUM 3KCKPELMs OTIMYAETCs OT Aede-
Kalyu, T. €. YIAJICHNS U3 TTUILEBAPUTETbHOTO TPAKTa
HerepeBapeHHbIX OCTATKOB IMILNM, MMOCTYMUBLICH
B Hero u3BHe. [lpaBma, B cocTtaBe (eKanuii Takxke
MPUCYTCTBYIOT KaTaOOJMUTHI (IKCKPEThI) — Ked-
Hble MMUTMEHTBI, 00pa3yIoIIMecs MPU pas3pylIeHUN
remornobuHa B neyeHu. CreayeT Takke OTINYATh
SKCKPELIMIO OT cekpenuu. [loceaHsIsT OOBIMHO O3HA-
YaeT BhIIEJICHUE BEILECTB, UCIOJIb3YeMbIX OPTaH13-
MOM JUISI CBOMX HY3KJI, HAIIPUMEP TOPMOHOB, XOTSI
HeOOJIbIIast YaCTh ATUX BELLIECTB MOXKET U 9KCKPETH -
pOBaThCsI, O YEM MBI Y3HAEM TO3XKe.

Ocmoperynsums

OCMopel‘yJI}llJ,l/Iﬂ HeoOxoauma st noaacp2KaHus I10-
CTOAAHHOTI'O OCMOTHUYCCKOIO AaBJICHWA BHYTPU TEJia,

T. €. B IUTOIIa3Me, TKAHEBOM (MHTEPCTUIIMATIBHON)
KMIKOCTHU, IIa3Me KPOBU U IMM@e. DTO HEOOX0aU-
Mo i1 9pheKTUBHON paboThl K1eTok. Kak mpaBu-
JIO, peub UJAET O MOAAEPXKAHUU BOJHO-3JIEKTPOJIUT-
HOro OajiaHca M Mpexjae BCEero HOPMaJIbHOMU
KOHIIEHTPALUU B OMOJIOTMYECKUX XKUIKOCTSIX TAKUX
noHoB, kak Na*, K* u Cl—.

20.1. 3HauyeHue akckpeuuu
M ocMoperynsauum

ITpowecchbl 3KCKPELUM U OCMOPETYJISIIUNA BbIIIOJI-
HSIIOT psifi DYHKIMM, KOTOpble MOXKHO OIMUCATh
CJICAYIOIIMM 00pa30oM.

1. YnaneHue noOOYHBIX MPOIYKTOB MeTA0OIM3MA,
YTO HEOOXOAUMO JUIST TIOJICPKAHUST PaBHO-
Becusi OMOXMMUWYECKUX peakiuii. MHorue
peakiuu oopaTUMbI, a TI0 3aKOHY JAEUCTBYIO-
LIMX MacC HaIpaBJIeHNE PEAKLIMU OTIPEaeIIsi-
€TCS JIMIIb OTHOCUTEIbHBIMU KOHLIEHTPALIY-
SIMM PEArupyrolnx BeIIECTB U IPOLYKTOB
peakuuu. Hampumep, B ¢epMeHTaTUBHOMN

peakuuu
A+ B C+D
(pearupyrolue BelecTBa) (TIPOLYKThI)

HelpepbIBHOE 00pa30BaHUE XU3HEHHO He-
ooxommmoro Merabonuta C obecrieunBaeTcs
yaaleHreM moboyHoro nmpoaykra D, casura-
IOILLIMM PaBHOBECHE B CTOPOHY IIPSIMOI1 peak-
.
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2. VYiajeHue TaKuX 0TX0/10B, KOTOpbIC B CJIydae Ha-

KOIUIEHHSI OTPUIATEILHO BJIMSLIA ObI HA MeTa00-
JUYECKYI0) aKTUBHOCTh opranm3ma. MHorue u3
9TUX BEILIECTB TOKCUYHbI, TAK KaK MOJAABJISIOT
AKTUBHOCTb (DEPMEHTOB.

Peryisiniisi MOHHOTO COCTABA JKUIKOCTEH Tela.
B BonHOI cpene opraHu3Ma coyiv BeayT ceOst
KakK 3JIeKTPOJIMTHI U MOIBEPTaloTCs IUCCOIIM -
auuu. Hampumep, morioniaeMblii ¢ Muilei
NaCl B XMIKOCTSIX Tejla HaXOAMTCS B BUIC
noHoB Harpus (Na't) u xiopa (Cl). Ecim
KOHLEHTPALIMU 3TUX U APYTUX UOHOB HE Oy-
JIyT YAEPXKUBATHCS B y3KUX MpPeesiax, MHOTHE
(uznosornyeckre U OMOXUMUYECKUE TMPO-
1Iecchl MOTYT ObITh HapyiieHbl. Hampumep,
CHUKeHME KoHIeHTpaiuu Na'® mpuBoauT
K YXYJIEHUIO HEPBHOU koopauHauuu. I[o-
muMo Na't u Cl- BaxkHYIO pOJIb B OpTaHU3ME
urpaiot cienyionie nonel: K+, Mg2t, Ca?t,
Fe?*, H*, CI-, I-, PO43_ u HCO3-, koH-
LIEHTpAaIsI KOTOPBIX JOJIKHA KECTKO PeryJiu-
poBaTbCsl, MOCKOJbKY OHUM Y4YacTBYIOT BO
MHOTMX TIpolieccax, B TOM 4YMcCJie B padoTe
(epMeHTOB, cuHTe3e Oeyika, 0Opa3oBaHUU
TOPMOHOB U JIbIXaTeJAbHBIX TMUTMEHTOB,
MIPOHUIIAEMOCTA MEMOpaH, 2JEKTPUYECKOU
AKTUBHOCTA M MBIIIEUYHBIX COKpAICHUSIX.
Wx BausiHue Ha cofep>kaHue BOIbI, OCMOTH-
yeckoe aaBiaeHue u pH xuakocteit Tena
OyIIeT pacCCMOTPEHO HUXKE.

P CryJisalysa CoaepKaHuA BOAbI B 2KM/IKOCTAX TeEJIa.
ConepxaHre BOIBI B KUIKOCTSX TeJIa M €ro
PEryJisiliusl — OJ{Ha U3 OCHOBHBIX MPOOJIeM, C
KOTOPbIMU CTAJIKMBAJIMCh OpPraHW3Mbl IIPpU
OCBOCHUHN MHOTUX SKOJOIMYECKMX HHUII Ha
mnaHere. B xome perieHusi aTux TpodJieM
chopMUpoBaICs Pl BAXKHEHIIINX CTPYKTYP-
HBIX U QYHKIIMOHATBHBIX TTPUCIIOCOOICHMIA.
MexaHu3MBI, 00ecIIeunBaoIINe TOTydeHNe
BOIIbI, €€ COXpaHEeHMEe W BBIBEIEHNE, BEChMa
pa3HOOOpPa3Hbl, HO BCE OHU, KaK MBI YBUINM
TT03Ke, UMEIOT OTPOMHOE 3HAYECHHE TS TTOMT-
JIep>KaHUST OCMOTUYECKOTO TaBJICHUS 1 00be-
Ma KMIKOCTH Tejla Ha CTaOMJIbHOM YpPOBHE.
[pexme yeM nmepeiiTi K pacCMOTPEHUIO 3THX
MEXaHU3MOB, HEOOXOJMMO MOAYEPKHYTh,
YTO OCMOTHUYECKOE JaBJICHUE XUIKOCTEi
TeJla 3aBUCUT OT KOJIMYECTBEHHOTO COOTHO-
ICHUS MEXKAY paCTBOPEHHBIMM BEIICCTBAMU
1 pacTBOpUTENIEM, T. €. BOmoil. Perymsims
OTHOCUTEJIbHBIX KOHLIEHTPALIMI PACTBOPEH-

HBIX BEIIECTB M BOJbI HA3bIBACTCH OCMOpEry-
JIAMEN.

Perynsiisi KOHIEHTPAMH BOJOPOIHBIX HOHOB
B XKuaKkocTax teaa. [Ipupona pH u meTonsl ero
M3MEpPEeHUsT OoNUucaHbl B npujaoxeHun 1.1.5,
a MeXaHU3MBbl 3KCKpeLlMd MOHOB, (Hampu-
mep, HT 1 HCO3), oka3biBaoiux Hanbosee
CYILIECTBEHHOE BJIMSIHME HA 3Ty BEJIWYMHY,
paccMOTpeHbl B HacTosieil rinase. Harpu-
Mep, pH Moun yesoBeka MOXET KojebaTbest
ot 4,5 no 8, 6iaromapst yemy pH xunkocreii
TeJja MOoJIePXKUBAETCST Ha JIOCTaTOYHO TTOCTO-
STHHOM yYPOBHE.

20.1.1. MNMpoaykTbl, noaiexawme aKCKpeLmn

OCHOBHBbIE IIPOAYKTBI, 9KCKPETUPYEMbBIC 2)KMBOTHBI-
MU U paCTCHUAMU, U UX UICTOUYHUKU CJICOYIOILIUEC.

1.

A30THCTBIE COEIMHEHNsI, B YACTHOCTH MOYEBHMHA,
amMMHaK u MouyeBast kucaora. OHU 00pa3yloTcs
IpH pacnane OeJIKOB, HyKJICMHOBBIX KHUCIIOT
WIM U30BITOYHBIX aMUHOKUCIOT. ITogpobHee
9TU KCKPEThl pACCMOTPEHHI B pa3. 20.2.

Kucnopon, o0pasywumiicas npu ¢(oTocHHTe3e
Yy pacTeHUil, BOOOPOCIE U HEKOTOPhIX OaK-
Tepuil. YacTb ero MoXeT MCIO0JIb30BaThCs
OPraHU3MOM JJIS1 IbIXaHMUSI.

JIuokcua yraepona, 00pa3yOIMiACs IPH KJIeToY-
HOM JbIXaHuH. ABTOTPO(HBIMU OpraHM3MaMu
OH MOXET HCIIOJIb30BAaThCsl KAK MCTOYHMK

yraepona.

ZKemynple mMUTMEHTBI, OOpasylolMecs Mpu
pa3pyLICHUM reMa B IEUYCHU.

20.1.2. BoigenutenbHblie CTPYKTYPbI

JIJ1s1 3KCKpEeLMU KUBOTHBIMU UCIIOJIb3YIOTCS CICAY-

IOIII1E CTPYKTYPHI:

1) HapyxHas KjeToyHas MemOpaHa (Iia3ma-

J'IeMMa) — OJHOKJIETOYHBIMU OpTaHMU3MaMM,;

2) MaJbIUTUEeBbI TPYOOUKHM (COCYIbI) U TPAXeH —

YICHNUCTOHOI'MIMMU,

3) 1oYKM, TMeYeHb, XKabphbl U KoxXa — pbloaMu

u aMmuoOUSIMH;

4) TIOYKM, MMEYCHDb, JICTKUC 1 KOXa — HA3€MHbI-

MU ITO3BOHOYHBIMMN.
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KiieTku oTHOCUTEIbHO MPOCTO YCTPOSHHBIX Op-
raHM3MOB OOBIYHO HEMOCPEJACTBEHHO KOHTAKTUPY-
10T C OKpYXalolllel Cpeioit, U MX IKCKPEThI Cpasy ke
ynajsoress myteM nuddysuu. 1o mepe ycioxHe-
HUSI OpraHU3alMM XKUBOTHBIX Y HUX Pa3BUBAIOTCS
BbIICJIUTEIbHbBIE OPraHbl, OCYIIECTBISIONINE BbIBE-
JIEHVE OTXOJI0B U3 OpraHM3Ma B OKPYXKAIOIIIYIO Cpe-
ny. Cpenu Takux OpraHoB Harbosiee BaxKHBIMU JIJIsT
TMO3BOHOYHBIX SIBJISIIOTCS KOXa, JIETKWe, TeYeHb U
nouku. CHayaja Mbl BKpaTLié PACCMOTPUM DOJIb
MEPBBIX TPEX OPTaHOB.

Koxa

Bopma, MouyeBMHA M COJIM AKTMBHO BBIBOISITCS U3
KOXHBIX KaIWIJISIPOB B IPOTOKM ITOTOBBIX XKeJIe3.
BoIaeMBIIMCh HA ITOBEPXHOCTD KOXM, ITOT UCTTIAPSI-
€TCsl, UTO MPUBOIMUT K IOTEPE TETUIa ¥ CITIOCOOCTBYET
TEPMOPETYIISLINN.

Jlerkne

Huoxcun yraepona (CO,) u BomsiHbIe Tapbl TUd-
(GyHAMPYIOT ¢ BIAXXHON TMOBEPXHOCTH JIETOYHBIX
anbBeoll. Jlerkue y MIEKONMUTAIOIMIUX — EIUHCT-
BEHHBII OpraH, OCYIIECTBISIOIINI BbIAEIEHUE
CO,. YacTtb BoIbI, UCIAPSIIOLIECIHACS B IETKUX, MTPE/I-
CTaBJIsIeT COO0I METAbOIMYECKYIO BOMY, T. €. IPO-
JIYKT KJIETOUHOTO JIbIXaHUST, KOTOPBI MOXHO OBLIO
Obl CUMTATh 3KCKPETOM, HO HMCTUHHOE MPOUC-
XOXIIEHUE 3TOM BOJABI HE TaK yX BaxKHO BBMIY
0OJIBIIIOro 00I1IeT0 00beMa BOMbI, COAepKallleics
B OpraHu3Mme.

[leyeHb

YuuTeiBass MHOTOYUCJEHHBIE T'OMEOCTATUYECKUE
(byHKUMM TIeyeHM, omMcaHHbIe B pasm. 19.6.2,
BPSI JIM CTOUT YAUBISITHCSI TOMY, YTO B UMCJIO 3TUX
(byHKIIMIT BXOOMT M 3KCKpelus. BriBommMbIMM
MPOAYKTAaMU SBIISIIOTCSI KEJIYHBIE TMHUTMEHTHI,
obOpa3zyloluecs: IIpU pas3pylleHUW TIeMOIIOOMHA
CTapbIX 3pUTPOLUTOB. B cocTaBe Xemuum 3T
MMUTMEHTHI IIOCTYNAIOT B ABEHAIIATUIIEPCTHYIO
KMIIKY ¥ BBIBOASATCS M3 OpraHuM3Ma BMecCTe
C KaJIOM, KOTOPOMY OHM TIPUAAIOT XapaKTepHbIi
uBeT. Ho Haumbosnee BaxHasi pojib, KOTOPYIO
MeyeHb UTPaeT B Ipollecce IKCKpEeluu, — ITO
oOpa3oBaHMEe MOYEBUHBI M3 M30BITKA aMUHO-
kuciot (pasz. 20.4).

20.1.3. Jkckpeuus y pacteHuit

V pacTeHmit 5KCKpenys He CBsI3aHa ¢ TaKUM MHOKe-
CTBOM MPO0JIEM, KAK Y XXKMBOTHBIX. DTO OOBSICHSIETCS
(GyHIaAMEHTaJIbHBIMU Pa3INIUsIMU B (PU3UOJIOTUN 1
00pase XKM3HU paCTCHUIA 1 XKMBOTHBIX. PacTeHus sB-
JISIIOTCSI IIEPBUYHBIMY IIPOAYLIECHTAMU U CUHTE3UPY-
0T B Hy>KHOM KOJIMYECTBE BCE HEOOXOAUMBIE UM Op-
raHu4yeckue coeaMHeHusl. Hampumep, B pacTeHUSIX
obpa3zyeTcsl JINIIb CTOJBKO OeTKa, CKOJIBKO €Tro He-
00XOIMMO B JaHHBIV MOMeHT. OHM HUKOTIIa HE CUH-
TEe3UPYIOT OCJIOK B M30BITKE W TTO3TOMY BBIICIISIIOT
OYCHb MAaJi0 a30THUCTBIX OTXOIOB, OOPa3yIOIIMXCS
TIpY pacIierieHn 0eakoB. Ecin ke 6erkm pacier-
JISIOTCS 10 aMIHOKMCIIOT, TO TTOCJIETHIE MOTYT OBITh
HCTIOJIb30BaHbI IS CHHTE3a HOBBIX 0eJIKOB. Tpu Ko-
HEUYHBIX IIPOAYKTa, OOPa3yIOLIMXCs B XOIE OIpeae-
JIeHHBIX 0OMEHHBIX TpoueccoB — O,, CO, 1 Boga, —
KCIIOJIBb3YIOTCS PACTEHUSIMU KAaK UCXOIHBIE BEIIECT-
Ba IS APYruX peakuuii; 3TO B OCOOEHHOCTU
otHocutcsl K CO, u Bome. Boja siBasiercst Takske
pactBoputesieM. EQMHCTBEHHBIN Tra3000pa3HbIi
MMPOAYKT, BBIACISIEMBIN pAaCTCHUSIMU B OOJBIIOM
KOMMYECTBE — 3TO MOJICKYJISIpHBINH Kucimopon. Ha
CBETY B pacTeHUU oOpasyeTcss HaMHOTo 6obire O,,
YyeM eMy HYKHO JUIST ABIXaHWsI, W 3TOT M30BITOK
KHCIIOPOJIa TTIEPEXOINT B OKPYKAOIIIYIO Cpeay IMyTeM
b dy3un.

MHorue opraHu4ecKnue KOHEYHbIC MPOIYKThI
MeTa00/11M3Ma OTKJIAIBIBAIOTCS Y PAacTeHUI B OMep-
TBEBIIMX ITOCTOSIHHBIX TKAHX (TaKUX, KakK SApOBast
JIPEBECHHA), a TAKXKE B JINCThSIX WIM KOPE, KOTOPbIE
Mepruoanuecku copachiBaroTcsl. MHOTOIETHHE pac-
TEHUSI COCTOST B OCHOBHOM M3 MEPTBBIX TKaHEH.
DKCKpEeThl CKAIUIMBAIOTCS B 3TUX TKAHSIX U YXe He
MOTYT OKa3bIBaTh BPEIHOTO BO3ICHCTBUSI HA aKTUB-
HOCTh KMBBIX TKaHeil. AHaJOTMYHBIM OO0pa3om
MOTYT HaKaruIMBaTbCsI MHOTYE MUHEPaJIbHbIC COJIH,
ToryiolaeMble pacTeHHMEM B BHUIE MOHOB. Heko-
TOpbIe OpTaHWYECKNE KHMCIIOTHI, BPEIHBIE I pac-
TEHUS, 9aCTO CBSI3BIBAIOTCS C M30BITOYHBIMU KaTHO-
HaMU U BBITIAJAIOT B BUAE OE30MacHBIX HEPACTBO-
PUMBIX KPHUCTAJUIOB, KOTOPBIE MOTYT XPaHUTHCS
B KJIETKaX pacreHust. Hampumep, MOHBI KajbLUs
1 Cy/Ib(aT-UOHBI TIOTJIOIIAIOTCSI PACTEHUEM OIHO-
BpPEeMEHHO, HO CyJIb(aT-MOHBI cpa3y Ke MCIOJb3Y-
FOTCST TSI CUHTE3a aMUHOKHUCIIOT, a KaJIbIIM1 OcTa-
ercs B u3bbiTke. Monbr CaZ™ jerko pearupyior
CO IIIABEJIEBOM M TIEKTOBOM KHMCJIOTaMH, 00pas3ys
¢ HUMU Oe3BpeIHbIe HEPACTBOPUMbBIC ITPOAYKTHI —
OKcaJiaT 1 meKTar Kajabuus. [lomiexkanye ynaaieHuo
BEICCTBA DIMMWUHUPYIOTCS HE TOJBKO C JIMCTBOM,
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HO U C JIETIECTKAMU, TJIOJAMU U CEMEHAMM, XOTS
9KCKpeLrsl He SIBISIETCSl TJIaBHOW (DyHKILMER aTux
00pazoBaHuil. ¥ BOIHBIX paCTEHUI OCHOBHAs Macca
KOHEYHBIX TMPOAYKTOB META0O0JIM3Ma TEePEXOJUT
ryteM 1ucdy3un MpsiMO B OKPY3KAIOIITYI0 BOAY.

20.2. A3oTUCTble 3KCKPETbI
M OKpyXaiowias cpepa

ABOTUCTBIE TIPOAYKTHI, TOJIeKAIINe SKCKPEIUH,
00pa3yroTcs MpU pacileTuIeHU 0eJIKOB, HYKJICMHO-
BBIX KUCJIOT W JIMITHUX aMMHOKUCIOT. IlepBblii
MPOIYKT pa3pylieHUsI aMUHOKUCIOT — aMmMmuak. OH
00pasyeTcs IyTeM OTIIETIICHUS] OT AMUHOKUCIIOTBI
AMUHOTPYIIITBI B PEAKIIMN Je3aMUHMpOBanusi (a3l
20.4). AMMMaK MOXKET BBIICISITLCS MPSIMO B OKPY-
JKAIONIYI0 Cpely WJIM TIpeBpallaThCsl B a30TUCTHIC
COCIMHEHUS — MOUYEBUHY WU MOYEBYIO KUCIIOTY
(puc. 20.1). KoHKpeTHO IIpUpoJa BbIACISIEMOIO
TIPOIYKTA OIPEACIISICTCS IJTAaBHBIM 00pa30M TOCTYII-
HOCTBIO IUIsI OpraHu3Ma BOAbI (T. €. Cpemoil ero
00UTaHUSI) U CTETIEHBIO PETYJISILIMU €€ TIoTEPh opra-
HU3MoM (TabJ. 20.1).

Ta6nmua 20.1. CBA3b MexAay 3SKCKpeTupyembiMu
npoaykramu U TMNOM MecToobuTaHns reTepoTpodoB
pasnnyHbIX rpymnn

Opeanusmbl Dirckpembt Mecmoobumarus
[Ipocteiime Ammuaxk Bonnbie
HazemHnbie MoueBast HazemHunie
HaceKOMBbIe KHCJIOTa
IIpecHoBOIHBIE AMmmuaxk Bonnblie
KOCTUCTbIE PbIOBI
Mopckue MoueBuHa, Bonnbie
KOCTUCTBIE PHIOBI TPUMETHUJI-
AMMHOKCU]T
[Itumer MoueBast Hazemunie
KHCJIOTa
MuiekonuTaroniue MoueBuHa HazemHunie
I
C
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H
AmMmMmak MoueBunHa MoueBasa kmucnota

Puc. 20.1. Xumuueckan cmpykmypa mpex 6ajCHeuuux
a30mucmbix 9KCKpemos.

Cy1iecTByeT orpeaesieHHast KOPPEsiys MKy
MIPUPOIOI BEIBOAUMOTO BEILIECTBA U CPEeOil oOuTa-
HUSI JKUBOTHOTO:

DKckpem Kusomuoie

AMMMaK Bonnble (3amacarb Bogy He HY>KHO)
MoueBuHa Bonnbie/CyxoryTHble

Mouesas kuciora CyXOITyTHBIE

20.2.1. Ammnak

I'naBHBINM UCTOYHMK aMMHUaKa — 1€3aMUHUPOBAHUE
MU30BITOYHBIX aMUHOKHUCIOT. AMMUAK KpaiiHe TOK-
CHUYEH U JOJKEeH ObICTPO YIANSIThCS U3 OpraHu3Ma.
ITockonbKy OH XOpOIIIO pacTBOPUM B BOJE, OBICT-
Dbl ¥ Ge30MacHbIi cocob ero yaajieHus — pa3Be-
JIeHre B OOJIbIIIOM 00beMe BOAbI. DTO JIETKO U 3(-
(beKTUBHO OCYIIIECTBJISIOT OPraHU3Mbl, OOUTAIOIIIUE
B MPECHBIX BoJ0eMax. ¥Y OOJIBIIMHCTBA BOIHBIX Op-
raHU3MOB (OT MpocTeruX 10 aMmpuobuit) aMMHuaKk
Oyiarogapsi CBoel BHICOKOUW PacTBOPUMOCTH OBICTPO
BBLIEJISIETCS B BUJIE aMMOHMITHEIX MoHOB (NHy), He
ycreBasi J0CTUYb TOKCUYHOM KOHIIEHTPALIUMU.

Y MOpCKUX M CyXOITyTHBIX OPraHMW3MOB CUTya-
1 cioxHee. [10cKosIbKy 3amachl Bobl y HUX OTpa-
HUYEHbI, HA Pa3BelieHUe M BbIBEIEHHE KOHEUHbBIX
MPOIYKTOB META00IM3Ma OHU TPATSIT MUHUMAJIbHOE
ee KonmmuecTBo. Tao:. 20.1 ToKa3kIBaeT, YTO B TAKMX
YCJIOBUSIX Y )KUBOTHBIX TTOSIBUITUCH AJIbTEPHATHBHbBIE
CITOCOOBI KCKPEIMU a30TUCTHIX MPOAYKTOB. K HUM
OTHOCSITCSI MHOTOUMCJIEHHbIE aHATOMUYECKUE, OMO-
XUMUYECKUe, HU3NOJIOTUIecCKe 1 TOBeIeHIeCKHe
MEXaHU3Mbl, TMO3BOJISIIOLINE BbIICSTh 3T COEAM-
HEHUSI B OKPYKaloIly1o cpey 0e3 HapylleHUs BOJI-
Horo OajiaHca opraHu3Ma.

20.2.2. MoyeBuHa

MoueBuHa oOpa3yeTcsi B IE€YeHM, KaK OIMCaHO
B paza. 20.4. OnHa ropa3no MeHee TOKCHYHA, YeM
aMMMUaK, W SBJISETCS TJIaBHBIM a30TUCTBIM 9KCKpe-
TOM y MilekonuTtaoiux. Ee BblneneHue ornucaHo
B pasa. 20.5.

20.2.3. MoyeBas kucnora

MoueBast KUCJIOTa U €€ COJIM — UJIealbHbIe a30TH-
CTbIe DKCKPEThI JUIsi Ha3eMHbBIX KMBOTHBIX, B Tep-
BYIO ouepe/ib ISl KUBYIIMX Ha CyIlle HACEKOMBIX U
TMTHULI, OTKJIAIbIBAIOLIMX Kehaonyeckue sitna. Otu
SKCKPEThl COYETAIOT B cebe BBICOKOE CoepKaHue
a30Ta C HU3KOW TOKCUYHOCTBIO U c1aboii pacTBO-
puMocTbio. MoueBasi KUCJIOTa U €€ COJIM MOTYT
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XPaHUTBCSl B KJIeTKaX, TKAHSIX W OpraHax, He OKa-
3bIBasi HUKAKUX TOKCUYECKUX WU BPEAHBIX OCMO-
pPeryasaTOpHbIX 2(MMEKTOB U 1 UX DKCKPELUU
TpebyeTcss MUHUMAJIbHOE KOJMYecTBO Boabl. [lpu
YBEJMYEHUH COJIepXKaHUsI MOUEBOM KUCJIOTHI B TKa-
HSIX OHA BbINANAET B BUJE TBEPAOro ocanka. detanu
ee 9KCKpelnu ormmcansl B pasa. 20.3.3. YemoBek BBI-
JieJisieT HeOOJIbIlMe KOJIMYeCTBA MOUEBOM KUCIIOTHI,
MpUYeM OHa 0Opa3yeTcs TOJIBKO MPY pacllerIieHUn
HYKJIEMHOBBIX KUCJIOT, HO He O€JIKOB, CO CKOPOCTBIO
MpUOIU3UTENBHO 1 T/CYT.

20.3. BbigeneHue a3ora
1 ocMoperynsauus
Y HEKOTOPbIX XXMBOTHbIX

CriemyeT Bceraa IOMHUTB, UTO Ha TIPUPOIY SKCKpe-
TOB M MEXaHU3MbI OCMOPETYJISIIIUN BIUSIET OKpY>Ka-
fomast cpeia. BuiaeaeHne a30TUCTBIX KaTabOJIUTOB
OOBIYHO CBSI3aHO C MpoGJIEMaMM TOJYYCHUS U
MOTEPb BOABI OPTaHMU3MOM, a 3HAUYMT, CO CTPYKTYpa-
MM, YYACTBYIOIIMMM B ocMoperymsiuu. Crenosa-
TEJIBHO, JIOTMYHO paccMaTpuBaTh 00a 3TU Mpoliecca
BMeCTe.

20.3.1. BnusHue okpyxarowwein cpepbl
Ha OCMOperynaumio

BHyTpeHHsIsI cpena MHOTMX BOJHBIX OPraHU3MOB
XapakTepusyeTcsl 60jiee BLICOKMM BOJHBIM IMOTEH-
MajioM, 4YeM OKpyXarorias cpeaa (T. €. XUAKOCTH
Tesia 6osiee pa3peneHbl). CienoBaresbHO, MPOUCXO-
JIAT HETIPEPBIBHAST «OTKAYKa» BOABI U3HYTPU TTyTEM
ocMoca. [lomepu BOIBI BO3MEMIAIOTCS PA3HBIMU
criocobamu, BKITIOYAst IMATHE U TTOTPEOICHUE TTUIIIN.
Ecnu BogHbI MOTEHIIMAT Tea BBIIIE, YEM Y OKPY-
Karolei cpenbl (BHYTpU cpena 6osiee KOHLIEHTPU-
pOBaHHas), TO BOJA MYTEM OCMOCA MOCTYMHaeT
BHYTpPb. YTOOBI CBECTU K MUHUMYMY TaKUe U3MEHE-
HUsI, MHOTME OPTaHU3Mbl OKPY>KE€HbI BOJOHETTPOHU-
11aeéMbIMU TTOKPOBAMM.

Bce HazeMHbIE OpraHM3MbI CTATKMBAIOTCS C MPO-
0JIeMOIt TOTEPU BOBI U3 XKUIKOCTEN Tejla B OKpy»Ka-
to1iryto cpey. [TocTosSTHCTBO cocTaBa BHYTPUKIIETOU-
HOWM XXUIKOCTH TTOIACPKUBACTCS Y 3TUX OPTAaHU3MOB
MyTEM PETYJISIIAN COCTaBa BHEKJIETOYHOW >KWII-
KOCTHU CHEIUATU3NPOBAHHBIMU OCMOPETYJISITOPHO-
5KCKPETOPHBIMU OpraHaMUW, TAKUMU KaK MaJbII-
TUEBBI cocynbl (Tpyoouku) u mouku. KoiamdecTtBo
TOJTy4aeMBbIX U BBIIEISIEMbBIX MOJIEKYJT BOJIBI 1 MIOHOB
JIOJKHO OBITH cOataHcupoBaHoO. [1pobiieMbl BOIHO-
ro GajlaHca MoapoOHO paccMOTpeHbI B pasi. 20.6.

OcMmoperyJsiiuys moapa3yMeBaeT TakKe Moaaep-
>KaHMe ONTUMAaIbHON 11 TOW WJIM MHOM XUAKOCTU
KOHLIEHTPALMX PACTBOPEHHBIX BEIIECTB IyTEM MX
nrddy3ru 1 akTHBHOTO TPaHCIIOPTa.

Aganraumsi K CwibHO3aCyLLIMBLIM YCJIOBUSIM

Kenryposast kprica (Dipodomys) BBIIEISIETCS Cpean
MJIEKOIUTAIONIMX CBOEH YIMBUTEIBHOW CIIOCOOHO-
CTBIO TEPEHOCUTh 3aCyIUIMBBIE YCJIOBMS, Xapak-
TepHble i mycTbiHb CeBepHoit AMmepuku. OHa
MPEKPACHO YYBCTBYET Ce0S B 9TUX yCIOBUSIX OJ1aro-
Jlapsi YHUKAJIbHOMY COYEeTaHUI0 MOPGhOJIIOTNYECKHUX,
(pU3MOIOrMYecKrX M TTOBEICHUYSCKUX aganTaiui.
IToTtepst BobI ¢ BBIIBIXaEMbIM BO3IYXOM CHUKACTCS
y Hee 3a CYET TOT0, UTO BBIIBIXacMblii BO3IYX UMEET
OoJjiee HU3KYIO TeMmIlepaTypy, YeM BHYTPEHHHE
obsactu Tena. Ilpu BIOXe BO3MyX 3a0MpaeT TErUio
B HOCOBBIX XOJlaX M oxJIaxaaeT ux. Bo Bpemst BbIIO-
Xa BOJISIHbIC TIapbl, COAepXKallliecs B TETJIOM BO3/Y-
Xe, KOHJCHCUPYIOTCSI Ha CJIM3UCTOR HOCa, U TaKUM
o0OpasoM Boja 3ajepxuBaercs. [TuraeTcsi KeHrypo-
Basi Kpbica CyXMMM CEMEHaMM M JPYroil cyxoit
pacTUTesIbHOM MUIllel U coBceM He MbeT. EanHcT-
BEHHbIE MCTOYHMKHW BOJBI JUISI Hee — 93TO BOJA,
oOpasyiolliasicsi B OpraHu3Me B Ipoliecce TKAHEBOrO
IIBIXaHUsI, U T¢ OYEeHb MaJjible KOJMYECTBA BOJIbI,
Kotopbie comepxkarcs B muie. IMunr-Hunscen
B CBOMX KJIACCUYECKUX MCCJICNOBAHUSX, CYMMHUPO-
BaHHBIX B TaOy. 20.2, u3dMepuya BOMHBIM OanaHC
y KEHI'YpOBOI KPBICHI, Becsleit 35 T u cheparonieit
100 r stuMeHsI B 9KCepUMEHTATbHBIX YCJIOBUSX (TIPU
20 °C u otHOcHTeNNbHOM BiaaxkHocT 20%). EquHcT-
BEHHBbIM UCTOUHMKOM BOJIbI /ISl HEe B TeUEHUE MC-
CJIeyeMOoro Mepuoa CIIyKWIn 3epHa STIMEHSI.

Tabnuua 20.2. BogHblii 0OMEH Yy KeHrypoBoOW
KPbICbl B 3KCMEepUMEHTasIbHbIX YCNoBUsX. XXNBOTHOE
noJslyyanio TOJIbLKO Ty BOAy, KOTopas cofepxkanacb
B nuLle

Hemounuk — Koauuecmeo, Ilomepu Koauuecmeo,

60001 MA 600b! MA

TkaneBoe C Moyoit 13,5

JIBIXaHUE 54,0

TTuia 6,0 C pexamusvmu - 2,6
HcnapeHue 43,9

Bcero 60,0 Bcero 60,0
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HaxkoHne1, B mpupoOaHBIX YCIOBUSX KEHTYpOBast
KpbICa M30€eraeT MoTepu BOMbI 32 CUET €€ ucrape-
HUs, TIPOBOASI MHOTO BPEMEHU B OTHOCHUTEIBHO
BJIXKHOU aTMocdepe MOJ3eMHON HOPBI.

Hpyroii mopa3uTesbHbII TPUMEP COXpaHEHMUS
BOJZIbI — BOJIHBIN OajsiaHC BepOJoaa, husuoaornye-
CKH€ amanTaiuu KOTOPOrO PAacCMOTPEHBI B pas3l.
19.5.7.

20.3.2. Mpocreitume

IIpocreiilme — 3TO OMHOKJIETOYHBIE >KUBOTHBIE,
OTHOCSIIIIMECS K LAPCTBY MPOTUCTOB, WK MPOTOK-
tctoB (pasd. 2.8.4). OHM 0oOUTAIOT B IPECHOI U
MOPCKOI1 BOJie, 1 Ha MX MPUMEPE Mbl PACCMOTPUM
OCHOBHbIE MPOOJIEMbI OCMOPETYJISILIMU, C KOTOPBIMU
CTAJIKUBAIOTCS XKUBOTHBIE KJIeTKU. Ecii ObI KUBOT-
Hasl KJIETKa, He CIOCOOHAsi K OCMOPETYJISILIMU, TI0-
najia B OKpYXaroliyto cpey ¢ 00siee BBICOKMM WU
0oJice HU3KMM BOJHBIM MOTEHIIMAJIOM, TO OHA TIO-
rmbaa ObI, KaK 3PUTPOLNTHI, M300pakeHHBIC Ha
puc. 5.19. IlockonbKy ¢ MPOCTEMIIMMM 3TOTO HE
MIPOMCXOAUT, Mbl MPUXOIUM K 3aKJIIOUEHUIO, YTO
OHM CIIOCOOHBI K OCMOpETyJIsiiny. BHyTpuKIiIeTou-
Hasl XUIKOCTh y IIPOCTEMIIIEero OTaeaeHa OT BHEIII-
Heil cpe/ibl TOJIbKO MOJTYIIPOHMUIIAEMOI IIa3MaThye-
CKOM MeMOpaHoi (r1a3MaieMMOi).

I Cokpatun-
| i TenbHas
|I BaKyorb
1
. ¥
Membpana
BaKyonu
% Ty3bIpbKI
CokpaTtuTenbHasi
BaKyosb ‘

3kckpeLms

BriBeneHue muokcuma yriaepoaa i aMMHUaKa IpOvC-
XOIUT ITyTeM Arddy31H dyepe3 BCIo KIETOIHYIO TT0-
BEpXHOCTh. Ee IIoIans mo cpaBHEHUIO ¢ 00beMOM
OpraHM3Ma OTHOCUTEIBHO BEJIMKA U 3TO CITOCOOCT-
BYeT yIaJICHUIO KOHEYHBIX TIPOIYKTOB OOMEHa.

Ocmoperynsims y npecHOBOLHbIX BAIOB

HamomuumM: yem Gosiee KOHIIEHTPMPOBAHHBIN pac-
TBOP, TEM HIKE €TI0 BOAHBIN (1 OCMOTUYECKUIA) T10-
teHuman (pasn. 5.9.8). Ecim kierka HaxomuTcs
B BOIHOI cpelie, TO BoAa ABIDKETCST Yepe3 Iuia3Ma-
JIEMMY TyJa, IJI¢ 3TOT IOTeHLIUAJT HIKE.

VY Bcex NPeCHOBOMHBIX IPOCTEHIINX BOIHBII
MOTEHLMAJT HIKE, YeM Y OKpYyKarollel cpeanl (Kiie-
TOUHBIA pacTBOp 0o0jiee KOHLEHTPUPOBAHHBIN).
CiieoBate/ibHO, BoJa IOJ JICHCTBHEM OCMOTHYE-
CKOIr0 JaBJIEHUS JOJDKHA ITOCTOSSIHHO ITOCTYNAaTh
B KJIETKY 4epe3 ma3MageMmy. OgHako BCe IMPecHO-
BOIHBIEC BUIBI ITPOCTEHIIINX 00IaHaI0T CIICIIMAIbHbBI-
MM OCMOPETYJISTOPHBIMU OpraHe/JlaMid — COKpaTH-
TeJbHBIMH BAKYOJSIMH. DT OpraHe/UIbl HEOOXOIMMBI
IUIST yIaJeHUsI BOIbI, TIOCTYITAIOIICH B KIIETKY ITyTeM
ocMoca yepe3 KIIETOYHYI0 MeMOpaHy. OHU y4acTBY-

~ Mysbipek
c Bogomn

Puc. 20.2. A. Dnekmponnas muxpogomoepagus cokpamumenvroli eakyoru amebvl. b. Cxema QyHxkuyuonuposarus
sakyoau. Boda cexpemupyemcs uz uumonaazmvl 6 meavuailuiue nysvipbku. HMoHbl U3 HUX OomKauuearomcs Ha3ao
6 UUMONAA3MY, NOCAE He20 NY3bIPbKU CAUBAIOMCS C MeMOPAHOL COKPAMUMENbHOU 6AKYOAU U 8bICE000NCOAIOM 6 8AKYOAb
€O0epICAUYIOCs 8 HUX 800).
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KaHaneu,
3a0Hen
COKpaTUTENbHOM
BaKyONn

y .

MNepenHss
cokpatu-
TenbHas
Bakyonb

C KaHanbLamu

Puc. 20.3. Mukpoghomoepagpus gpuxcuposannoii napame-
yuu. Buonwsl cokpamumenvhule eaxyoau. Bokpye kaxcooii
U3 HUX PACNONOINCEHA CUCMEMA KAHAAbUEE, KOMOPble CHA-
4ana 3anOAHAOMCS HCUOKOCHIBIO U3 YUMONAA3MbL, d 3a-
mem OnopodCHAIOMEs 6 8aKy0ab. Baxyoau dyynxyuonupy-
0Mm pUMMU1HO, GbIMAAKUBAS 600V U3 KAEMKU, NPUYeM
OHU pabomaiom 6 npomueogasze — ecau 00Ha 6 OAHHbLI
MOMeHm noaHas (Ha CHUMKe — nepedHss), mo dpyeas
(Ha cHUMKe — 3a0H55) noumu nycmasl.

L|,I/ITOI'IJ'I a3mMaTmnyeckaa XnaokocCTb

@ Myabipek

A

K+
# é K+
K+

b

Na*

B

CokpartuTtenbHas
BaKyoJb

BopoHenpoHvuaemas -~
MemMbpaHa

r

Puc. 20.4. Cxema npednonaeaemozo mexanuzma no2no-
weHusi 600bl CoKpamumenvHoil 6axyonvio. A. Ily3vipvku
codepaicam 600y U U30MOHUMHbL N0 OMHOUWEHUI) K YUMO~-
naasme. B. Honer nampus Hakauuearomcs 6 ny3vipbku
6 0OMeH Ha uoHbl Kaaus, npuuem npumox Na* menvuie,
uem ommok K [cm. (Na*t, K*)-nacoc; pazd. 5.9.8,
«AkmueHuvlilt. mpancnopm»]. Dmo akmueHulil MpaHc-
nopm, mpebyrowuii suepeuu ATD, nocmaeasemoeo
MuUmoxoHopusmu. Bozmoocno, deiicmeyrom u opyeue
uoHHble Hacocwl. B. Tenepv ny3vipvku uz-3a nomepu K+
u Mmenvuieeo noeaoujenus Na* cmanoesmes euno-
MOHUYHBIMU, HO 6004 Y0epICUeaemcs 6 HuX, mak Kax
membpana 0asa Hee Henporuyaema. I. Ilysvipex causa-
emcsi ¢ COKpamumensHoll 6aKyoavio, U e2o codepiucumoe
nepexooum 6 eaxyonv. Houwwst Nat evieodames uz yumo-
nAa3MblL 8 JHCUOKOCMb BAKYOAU U 3AMEUarOmcst HOGbIMU
04a200aps1 UX AKMUBHOMY NOAOUWCHUIO U3 OKDYJicatoujei
cpeobl.
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0T B PEryJIsiiiy 00beMa KJIeTKH, IPeI0TBpaIlias ero
Ype3MepHOe YBEJIMUEHNE U Pa3pbiB MeMOpaHsbl. JIo-
KaJM3alKs U CTPOEHUE 3TUX OpraHesul BeChMa pas-
HOOoOpa3Hbl. Y ameOnl (Amoeba) Takasi BaKkyoJb
MOXET 00pa30BbIBATLCS B JTIOOOM YJacTKe KIETKU U
BBICBOOOXK/IATh 3aKJIIOUYEHHYIO B HEMl XUIKOCTb BO
BHEIIIHIOI Cpely B JIIOOOM yyacTKe Ijia3MaieMMbl
(puc. 20.2). Y undysopuii (Paramecium) NMEIOTCS
JIBE COKPATUTEJbHbIE BaKyOJIU, PACIOJOXEHHBIE
B ompeneieHHbIX MecTtax (puc. 20.3; cM. Takxke
puc. 2.3;). OnHako cnocod (PyHKIIMOHUPOBAHUS CO-
KpaTUTEbHBIX BaKyoJieil, TO-BUAMMOMY, OMHAKOB
y Bcex BUIOB. OH COCTOUT B TOM, UTO KUAKOCTb U3
LMATOIIa3MbI TIOCTYTIAeT B MEJIKUE IY3bIPbKU WK
KaHaJbIIbl (Kak y mapamenuii). CHavaia ee cocras, a
CJIEIOBATEJIbHO, U BOJHBIM MOTEHLMAJ, TAKOU XK€,
Kak u y uurormasmel (puc. 20.4). 3ateM ocHOBHasI
4yacTb MOHOB BbIKAUMBAETCS Ha3a/l MyTeM aKTUBHOTO
TpaHCITOPTa ¢ MCToIb30BaHueM sHeprun ATD, Ko-
TOPBIA TIOCTABJISIETCSI MUTOXOHAPUSIMU, OKPYKaro-
IIMMU My3bIpbKU. B HUX ocTaeTcsi BOCHOBHOM BOJIA.
OHa 1ocTyrnaer U3 IMy3bIPbKOB B COKPATUTEIbHYIO
BaKyoJIb, KOTOpast MOCTENEHHO HAMOJHsIeTCsl. MeM-
OpaHa 3TOil BaKyoJu TOUYTU BOAOHENPOHULIAEMA,
MO3TOMY JlaXke U3 O4YeHb pa30aBICHHOTO pacTBOpa
BHYTPHU (C BBICOKMM BOJHBIM MOTEHIIMATIOM) BOJa HE
MOXET TMOCTYNaTh MyTeM OCMOCa B OKPYKAIOIIYIO
LUATOILIa3My. 3aloJIHUBIIKCH IO OMPEACIEHHOTO
pa3mepa, BaKyoJib CJIMBACTCS C TUIa3MaJeMMOM, pe3-
KO COKPAIIAeTCs Y BHITAJIKUBAET BOAY U3 KIJICTKU.

Ocmoperynsums y MopekuX BUA0B

Y MHOI'MX MOPCKMX IMPOCTEUIINX (DYHKIIMOHATbHBIX
COKpPATUTEJIbHBIX BaKyOJIE HET, TMOCKOJIbKY BOJ-
HbI MOTEHLMA UX KJIETOK TaKOM Xe, KaK y OKpy-
JKAKOIIEW BOJBI.

20.3.3. Hacekomblie

IMonasnsroliee GOMBIIMHCTBO HACEKOMBIX OOUTAET
Ha cyllle ¥ T03TOMY IpobieMa MpeaoTBPaIleHHS
MOTePh BOABI MPUOOPETAET TS HUX 0CO00e 3HAUe-
Hue. C 3TUM CBSI3aHbI CJICAYIOIINE afanTalun

1. DK30CKeNeT IMOKPBIT BOJIOHEIPOHUIIACMBIM
BOCKOITOJIOOHBIM CJI0E€M, CHUIKAIOIIUM TI0Te-
Y BOJBI C TOBEPXHOCTH TeJIa.

2. Jlng razoo0OMeHa MCITOJIb3YeTCs TOJIbKO He-
CKOJTBKO TIap HEOOJBIITNX OTBEPCTUI — IbIXa-
Jien, YUT CTHIM, PACTIONIOXKEHHBIX Ha OTpejie-
JIEHHBIX CeTMEHTAaX.

3. PacnojioxeHHbIe B AbIXaJbLIaX CTPYKTYPHI,
HallOMUHAIOLIYE KJIallaHbl, CHWXAIOT IOTe-
pyu Bombl M3 TPyOYaTBHIX Tpaxeil, KOTOphIe
BEIYT OT JAbIXaJiell K BHYTPEHHUM OpraHaM
(Takast JOpIXaTelbHas CHCTeMa OIKMCaHa B
pasm. 9.4.4).

4. DKCKpETHI MPEICTABIISIIOT COO0I He JKUIKUE,
a MOJIyTBEp/bIe MPOAYKTHI (CM. HIKE).

5. Kneiiponueckue sidiia, T. €. sTiflia, OKpyKeH-
HbI€ OTHOCUTEJILHO BOJOHENPOHUIIAEMON
000JIOUKOIA, TIpeAOTBpaIIAIONICii TOTePU BO-
JIbI 3apOABIIIEM.

[MpouyHbBIli 5K30CKENEeT TOKPHIT TOHKUM
(0,3 MKM) BOJIOHENPOHNLIAEMBIM CJIOEM — SIHUKY-
Tukyjoii. [ToTepu Bombl MpeaoTBpamiaioTcs: 61aro-
Japst ee MOJIeKy ISIpHOI opranmu3ariu. Cioit yropsi-
JIOYCHHO PaCITOJIOKEHHBIX JTUITUIHBIX MOJIEKYJ T10-
KPBbIT HECKOJIbKMMMU CJIOSAMUM TaKUX K€ MOJIEKYJI, HO
PacTIONIOXKEHHBIX YKe HeyropsmodeHHo. Ecim Boc-
KOITOIOOHYI0 000JI0YKY HApYIIMTh, HAIIPUMEp IT0-
1aparnarb HaXxJIaKoM, TO OHa TepsieT BOAOHETPOHH-
1IaeMOCTb, MCTIapeHNE YCUTMBAETCS, 1 HACEKOMOMY
rpo3uT 00e3BOXMBaHMe. MHTEepeCcHO, YTO TIPH Ha-
rp€BaHNM OKPYXKAIIECro BO3AyXa MHTCHCHMBHOCTDH
WCTIapeHUsI CHayvaja, JO0 TOCTWDKCHUS OIpeneieH-
HOI KPUTHYECKOW TeMmepaTrypbl, PAcTET MeIJIeHHO
(puc. 20.5), a 3aTeM yBeJIMUMBAETCSI CKAUKOOOPA3HO.
OueBUIHO, TIPU 3TOM ITOPOTOBOM 3HAYEHWM Hapy-
mIaeTcs YIopsimOYeHHAas OPUEHTAIUS JIMITUIHBIX
MOJICKYII.

Kputnyeckas

=

. Temnepatypa
~
= 60
s
50
a
3 10
< 30
20
o
Ig 10

, = . 4 L A

24020 28 30 32 34 36 38 40 42 44 46

Temnepartypa, °C

Puc. 20.5. 3aéucumocmv nomepsb 600bl ¢ NOBEPXHOCMU
KYMUKyavl mapakawa om memnepamypul 6030yxa
(mpeyeonvHuKu) U om memnepamypvl Camoi Kymukyabl
(kpyucku). Mocho eudems, umo smu nomepu pe3ko yee-

AUMUBAKOMCST NPU KPUMUMECKOU memnepamype — 0K040
29,5 °C.
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CpepHss
KuLIKa

—_ ~ ~

pMas KuLka
3aaHas Kuwka

Manbnurues
cocyn,

Puc. 20.6. Cxema 63aumHO0 pacnonoiceHuss maibnueue-
8bIX MPYOOUeK U NULEeSAPUMEeNbHO20 MPAKMA Y KAONA
Rhodnius.

Hexoropble HaceKOMbIe, KUBYILME B OUYEHb CY-
XOM cpene 1 moTpelIsTIoNIe 00€3BOXKEHHYIO ITHUIILY,
CIIOCOOHBI MOMIOLIATh BOAY M3 BO3[IyXa, €ClIu ero
OTHOCUTEJIbHASI BJIAXKHOCTb BBIILIE OIPEAeICHHOTO
ypoBHsI, HampuMep 90% I JTMYMHOK MYyIHOTO

Bo3ayLHbli
MeLoK

3apHasa
KyLLKa

Manbnurnessl
cocynpl

CpepHas
KULLIKA

xpyiaka ( Tenebrio) v 70% mnst Kirelieir JoMaIrHel
nibuu (Dermatophagoides).

[Tpobaema nmotepy BoJbl ¢ 9KCKpEeTaMU pellaeT-
Csl C TIOMOIILBIO OCOOBIX BBIACIUTENbHBIX OPTraHoB,
Ha3bIBA€MbIX MAJIBIIUTHEBBIMH COCYIaMH (TPYOOYKAMHM),
KOTOpblE 00pa3yIoT 1 BBIBOAST MOYTU HEPACTBOPU-
MBbIif KATAOOJTUT MOYEBYIO KUCJIOTY.

ManbpnurueBbl COCYIBI — 3TO CJICTIbIC TPYyOJaThIe
OTBETBJIEHUS] 3aiHeil Kuilku. OHU pacxoisitcsl B
OpIOIIIKE U OMBIBAIOTCS TeMOJTMMGON (KPOBEHOCHASI
CHCTEMa HaCEKOMbBIX He3aMKHYTasl, T. €. «<KPOBb» 3a-
TMOJIHSIET TIOJIOCTh TeJla — TeMOlIeb, — HEMOCPEICT-
BEHHO KOHTAKTUPYsI CO BCEMU BHYTPEHHMMU Opra-
Hamu). YMCIIO COCYIOB 3aBUCUT OT BUJIA KUBOTHOTO.
Y HEKOTOPBIX UX BCETO TMapa, y APYruxX — HECKOJIbKO
COTEH, Y KPOBOCOCYIIIETO Kiiota Rhodnius — 4eTbipe
(puc. 20.6). MaiburueBbl COCYIbl OChI N300paxe-
HBI Ha puc. 20.7. OHM OBIBAIOT IJIMHHBIMU Y TOHKH-
MU WIA KOPOTKMMM U KOMIAKTHBIMU, HO BO BCEX
CJTyJasix MMEHHO OHM BBIBOZSIT 9KCKPETHI B 33 THIOI0
KUIIIKY Y €€ TPaHULIbI CO CPEAHE.

306

CnioHHas
xenesa

Pot

\

Puc. 20.7. Maavnueuegwvt cocydvt y ocvl. Imu caenvie mpybuamole omeemeneHus 3a0Hell KUWKY npedcmasnsitom coooil

cneyuaru3upoearHHole 8bloeAUMEeNbHbIE Op2aHbl.
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Y MaJbIIUIUeBbIX COCYNOB Pa3/IMYaloT IBa OT-
JleJla — BepXHMii cerMeHT (Hajbllle OT KUIIKHU),
00pa30BaHHBIM OMHUM CJIO€M KIJIETOK, U HUKHHI
cermedt. [lepBbIii NOIJIOIIAET KUAKOCTb U3 TEMO-
nuMdnl. Korma aTa XXUAKOCTh IMPOXOAUT IO COCY-
Iy, KJIETKA HUKHETO CeTMEHTa C MUKPOBOPCHHKA-
MM Ha €ro BHYTPEHHEH MOBEPXHOCTHU ITOIIOMIAIOT
BOJIY U pa3JIMYHbIE COJIU, B TOM YUCJIE KPUCTAJIM -
YeCKHUII 0CalloK MOYeBOM KUCIOTH. ComepXuMoe
COCYIIOB BBIBOIMTCSI B 3aqHIO0 (IIPSIMYIO) KUIIKY,
IJIe CMEIIMBAETCS C HeIlepeBapeHHbIMM YacTHUlla-
MU TIUIIA. PekrajibHble Kejesbl, PACIIOI0XECHHBIE
B CTCHKE IPSIMOI KMIIKHU, OCYILIECTBIISIIOT 00part-
HOE BCAaChIBAHUE BOJIbI U3 9KCKPEMEHTOB U U3 CyC-
MEH3UM MOYEBOM KHUCJIOTHI, M B pe3yJbTaTe U3
OpraHu3Ma BBIBOISATCSI COBEPIICHHO CYXHME 3KC-
KPEMEHTHI B BUJIE IIAPUKOB.

20.3.4. MpecHoBoAHbIE PbIObI

Y pbIO opraHaMu BBIIEJCHUSI U OCMOPETYJISIIINT
clyXaT XaOpbl U TMOYKU. 2KaObpbl KOHTAKTHUPYIOT
C OKpY2KaloIlleil cpefoil M MPOHULIAEMBI JIJIST BOIBI,
a30TUCTBIX 9KCKPETOB U cojieii. OHu 00yamamoT
0O0JIbILION MOBEPXHOCTHIO, oObjervyamuein 3¢dek-
TUBHBII Ta3000MeH, HO CO3alOlleH onpeneeHHbIe
TPYAHOCTH JIJISI OCMOPETYJISILIUK, OCOOCHHO B TIpec-
HOH BOJIE.

Y INpecHOBOAHBIX KOCTUCTBIX PHIO BHYTPEHHSISI
cpena TIpecTaBisieT coboii 0ojiee KOHIIEHTPUPO-
BaHHBIN PACcTBOp, YeM cpena ux oburanus. M ecim
HapYy>XHbBI MOKPOB M3 YEIIyi, TIOKPBITHIX CINU3BIO,
OTHOCUTEJIbHO HEMPOHUIIAeM, TO BHYTPb Tejia ITy-
TEM OCMOCa IIOCTYIAeT 3HAUYUTEIbHOE KOJIMYECTBO
BOJIbI YepPE3 BBICOKOIIPOHMLIAEMBIE Xa0pbl, U Yepe3
HUX e TepsIoTCs cotn. 2Kabphl CIyKaT TakxKe opra-

OcMoTuYeckui notTeHuman
MeHee oTpuuaTenbHbIN
(6onee BbICOKUIA BOAHBLIN NoTeHLUMarn)

BOOA

Ocmol

OcMoTHyeckuit noTeHLman
Gonee oTpuLiaTenbHbIN
(6onee HM3KKI BOAHBIN NOTEHUMan )

conn

Ondbp

y3uns

PA3SBEOEHHAA MOYA
BonbLioii 06bem cunbHO
pa3baBneHHon Mouu,
cofepalleri aMMuak

AKTVBHBIN
TpaHcnopT

conn

Puc. 20.8. Bvidesenue u ocmopeeyasyus y npecHo800HOU
Kocmucmoil puiobl.

HaMM BbIACJICHUS TAKMX KOHEUHBIX TTPOAYKTOB a30-
TUCTOTO OOMeHa, KaK aMMMak. st mopaepkaHust
CTAIlMOHAPHOTO COCTOSTHMSI XXKMIKOCTEe BHYTpPEH-
Heli cpelibl IPECHOBOIHBIE PBIOBI TOJKHBI TTIOCTOSTH-
HO BBIBOAMTE MHOTO Boasl (puc. 20.8). OHUM gemaroT
9T0, 00pa3ysl 0OJIBIIIOEe KOJIMYECTBO CUJIILHO pa3Be-
JIIeHHOI Mouu (C OoJiee BBICOKHMM, Y€M Y KPOBH,
BOIHBIM IIOTEHIIMAJIOM), B KOTOPOM COHEPKUTCS
aMMUaK W PO IPYTMX PacTBOPEHHBIX BEILECTB.
KonmuectBo MOYM, BBIIEISIEMOM 32 CYTKM, MOXKET
COCTaBJISITh O ONHOM TPETH BCEil MacChl Tela.
ITotepst coneil ¢ MOYOIT BO3MEILIAETCSI 3a CUET DJIECK-
TPOJIUTOB, TOJlyYaeMbIX C TIMIIEH U 3a CUET aKTUB-
HOTO TOTJIOIIEHUST UX U3 OKPYXXalollel BOIbI OCO-
OBIMM KJICTKAMM, HaXOISIIMMUCS B >KaOpax.

20.3.5. 06wwme npUHLMNbLI BOAHOrO GanaHca

st HopMabHOTO (DYHKIIMOHUPOBAHUSI KJIETOK B

OpraHu3Me XMBOTHOTO HEOOXOAMMO CTALIMOHAPHOE

COCTOSIHME BHYTPUKJIETOUHOM >XMAKOCTU. ['omeo-
CYTOYHOE

CYTO‘-IHbIE
MOCTYNEHUE BOAbI NOTEPW BOZbI

CekpeTbl,
HanpvmMep cnesbi:
MUHUMYM

Mcnapenne

2

Mutbe: 1450 mn

Muwia: 800 mn Y3 Nerkux npu
Bbigoxax: 400 mn
Vcnapexue nota
C NOBEPXHOCTN

CymmapHoe
KNeTo4Hoe
nabixanue: 350 mMn

J

Tena: 600 mn
- —|
|
I
1) Moqa: 1500 mn
g !
S d)ekanmm: 100 m

|

BCEIO: 2600 mn

\/

BCETO: 2600 v

Puc. 20.9. Cymounuwiii 600HbLIl 6anarnc uenosexa.
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Tabnunua 20.3. MexaHu3mbl COXpaHeHus BOAbl
Yy Ha3eMHbIX XWBOTHbIX ABYX FPynn — HACEKOMbIX
1 MIIEKOMUTAOLLMX

Kusommnuie Mexanuzmot u npucnocobrenus

Hacexombre Henponunaemas kyTukyna; Tpa-
XeW W AbIXajblia; MaJIbIIUTHeBbI
COCY/Ibl; MOUYEBasI KUCJIOTA KaK a30-
TUCTBI 3KCKPET; KJIEWToNJecKure
aina

Muexonuraromue OporoseBllas KoxXa 1 BOJIOCHI; T1-

(BKITIOUAsT YeITOBEKa) NepToOHNYECKasgd Moua, colaepxa-

1mass MOYEeBUHY; >KMBOPOXKICHME;
MOBEIEHYECKUE PeaKLIMK Ha U30bI-
TOK TeIula; OrpaHMYECHHAas 30Ha
obuTtaHus; (U3NOJIOrNdYecKas TO-
JIEPAHTHOCTb K 00€3BOKMBAHUIO

CTaTUYECKMiIT OOMEH BOIOM MEXIy KJIeTKaMM, TKa-
HEBOM KMIKOCTHIO, TMM(OIA, TITa3MOI KPOBH M OK-
pyXalolleil cpeloil IIpeacTaBisieT IpodaeMy U JUIs
BOIOHBIX, M JUISI Ha3eMHBIX OpPraHU3MOB. BomHble
(bopMBI TEPSIIOT WIIM TIOJIYYalOT BOLY IIyTeM ocMoca
yepe3 BCE MPOHUIIAEMbIE YYACTKU ITOBEPXHOCTHU
Tejla B 3aBUCUMOCTH OT TOI'O, KAKOBO OKPYKEHUE —
TUTIOTOHUYECKOE WIM TuneproHudyeckoe. Hazem-
Hble OPTraHU3MBbl CTAJIKWBAIOTCS C TMPOOJIEMOMA
MOTEPU BOJBI U JIJISI TIOJUIEPXKAHUSI CTAllMOHAPHOTO
BOIHOrO OaylaHCca WCIIOJB3YIOT pPa3HOOOpa3HbIe
MeXaHU3MbI, TiepeunciienHbie B Tadu. 20.3. Taxkoe
CTaIlMOHAPHOE COCTOSIHME MOCTUIaeTCs 3a CYET
cOaIaHCUPOBAHHOCTA MEXIy OTHayeil BOOBI U €¢
MOoJIy9eHreM, KakK rmoka3aHo Ha puc. 20.9.

20.4. OOpa3soBaHMe MO4YEBUHbI
y yenoseka

MoueBrHA — 3TO KOHEYHBIN MPOAYKT a30TUCTOrO
oOMeHa y 4YelloBeKa M IPYTUX MIIEKOIMUTAIOIINX.
IIpenmyimiecTBa MOYEBMHBI B KadeCTBE TaKOTO
MPOAYKTA CJICAYIOLINE:

1) HETOKCUYHOCTb M B CBSI3W C TUM BO3MOX-
HOCTB 0e3 Bpeda IJIsT TKaHel TTepeHOCUTh ee
C KPOBBIO OT MecTa 0oOpa3oBaHUs (IIEYCHMU)
IO OpPraHOB BBIACICHNUS — TOYEK;

2) BBICOKAst PACTBOPMMOCTD U TTOTOMY ITPOCTO-
Ta TPAHCIIOPTUPOBKU B BHIE pacTBOpa, He
TpeOYIOIIETo OOJBIIIOr0 KOJIMYSCTBA BOMbI;

3) MaJblil pa3Mep MOJIEKYJIbI, UTO 00CCIIeUBaeT
JIETKYIO (PUJIBTPALIMIO B TIOYKAX.

OpraHmsM He CITocOOeH HaKaIlIMBaTh M30BITOK
aMMHOKUCJIOT, MOCTYNUBIINX B HEro ¢ mnuiieit. Te
W3 HUX, KOTOPbIE HE MCIOJB3YIOTCS Cpa3y Xe UIs
cUHTe3a 0eJIKOB WM APYIUX a30TCOAepXKAIUX MPO-
JIYKTOB, HEOOXOAUMO YIAJUTh. DTO IPOUCXOIUT
B MICYEHU C TIOMOIIIBIO IBYX IPOLIECCOB:

1) nme3amMuHMpoBaHMsT — OTILETIJICHUS aMUHO-
IPYMIIbI ¢ 00pa3oBaHUEM aMMMAaKa;

2) AeTOKCMKAuMM — TIPEeBPAIIeHUsT TOKCUIHOTO
aMMHaka B 0Oe3BpegHOe COeIMHEHUE —
MOYEBHMHY, KOTOpas TPaHCIOPTUPYETCS
B ITOYKH.

JesammHmpoBarme

AMMHOKUCJIOTA OKUCJISIETCS C yJACTUEM KHCJIOPO-
na. 3aTeM OT Hee OTHIeTUISIETCSl aMUHOTpYyIna —
(—NH,) u o6pazyercs keTokucaoTa. B xone nanb-
HEWIINX TPEeBpaIlleHN 3Ta KETOKUCIOTa MOXKET
BKJIIOUaThes B LMK Kpebca v ucroib30BaThCsl Kak
WCTOYHUK DHEPTUU ST KJIETOUHOTO JIbIXaHWUSI.
AMMHOTrpyTITa BbICBOOOXK1aeTcs B (hopMe aMMUaka
(NH,).

Jletokeukaums

B neyueHun ammwmak IpeBpamacTcsa B MOYEBUHY I10
CXEME:

2NH 3+ CcO Rl NH 2 + H 2 O
R N
AMMUak Jnoxkcun / C=0 Bona
yriieposaa NH>
MoueBuHa

DTO MPOUCXOAUT B XOJIe 3aMKHYTOM TOCIe10-
BATEJIbHOCTU PEaKLUi, HA3bIBAEMOV OPHUTHHOBBIM
HUKJIOM, W YMOPOIIEHHO TMPEACTaBIEHHOU Ha
puc. 20.10. Eciu HayaTh OTCYET C OPHUTHUHA, TO
MOXHO BUJIETh, YTO B CYMME JIBE MOJIEKYJIbl AMMU-
aKa 1 OJJHa MOJIEKYJIa JUOKCUIA yIiIeposa IpeBpa-
IIAIOTCS B MOJIEKYJIy MOUYEBUHBI U MOJIEKYJTY BOJBI
(TouyHee, Ha pa3HbIX ATanax oopa3yloTcs 1Be MoJie-
KYJIbl TIOCJIeIHE U OfHA UCIIOJIb3YEeTCs), a OPHU-
TUH PETeHEPUPYETCS ST YYACTUS B CIEAYIOIIEM
LIUKIIE.

B cocrage mima3mMel KpOBM MOYEBUHA TPAHCIIOP-
TUPYETCS U3 IEYEHU B MTOYKU.



16 nasa 20

[esamuHm-

/ poBaHvie
NH,

NH,
Lintpynnuu
H,O
H,O

2

Apmww |
H,0 NH, B
NH,~~
MoueBuHa

Puc. 20.10. Obobuiennas cxema opHUMUHOBO20 UUKAA 8 Ne-
yeru. OpHUMUH U YUMPYAIUH — AMUHOKUCAOMbL, HO OHU
He 6x0051m 6 cocmag 0eaK08 U He NOCIMYNAIOM 8 0PeaHU3M
¢ nuuetl.

20.1. [llepeyncamte nocreq0BaresbHoO
KDOBEHOCHBIE COCY/Ibl Y OpIaHbl,
Yepe3 KoTopble MPoXoauT MOYEBUHA
Ha My OT MEYEHN K MOYKaM.

20.5. Mouku yenoBeka

Y MJIEKOTTUTAIOIIMX MTOYKH CITYKAT IJIaBHBIMU Opra-
HaMU BbIIEJICHUSI U ocMoperysiunu. Mx dyHkunm
BKJTIOUAIOT: 1) ymajeHue U3 opraHu3Ma HEeHYXXKHbBIX
MPOAYKTOB OOMEHA; 2) peryysiLinio CoaepKaHUsI BO-
IIBI B XXKUAKOCTSIX Teja; 3) peryasunio pH skuakocreit
Tesa; 4) peryssiiuio XMMUYECKOTO COCTaBa KUIKO-
CTeil Teia IMyTeM yIAJeHUs] BEIIeCTB, KOJUYECTBO
KOTOPBIX MPEBBIIIAET TEKYIIIME TOTPEOHOCTH.
[Toukn 0OMABHO CHaAOXaOTCS KPOBBIO U
MOJIEPXKUBAIOT COCTaB KPOBU B CTallMOHAPHOM
CcOCTOSIHUM. biaromapst 5ToMy coxpaHsieTcsi OITH-
MaJIbHbII COCTaB TKAaHEBOW XUIKOCTH, a, CJIeoBa-

TEJbHO, U BHYTPUKJIETOUHOTO COJEPXKUMOIO OMbI-
BaeMbIX €10 KJIETOK, YTO obecrieurBaeT ux 3¢dek-
TUBHYIO pa0oTy.

20.5.1. PacnonoxeHue U CTpoeHue noyex

VY 4yeyoBeka MMeeTCs Iapa MoJekK, Jiexallux y 3aj-
HEil CTeHKHU OpIOIIHOI IIOJIOCTU IT0 00€ CTOPOHBI
MMOSICHUYHOTO OTJe/Ia II03BOHOYHMKA. JIeBast mouka
PAcCIIOJIOXEeHa HECKOJIbKO BBIIIIE IIPABOIA.

KpoBb mocTymaeT B MOYKY Yepe3 noYeyHbie apre-
puM, OTXOJSIIME OT aopThl, a OTTEKAeT OT HUX IO
MOYEYHbIM BEHAM, BIIAJAIOIIMM B HIKHIOK TIOJYIO
BeHy. OOpasylolasicsi B Moykax Moya CTeKaeT
110 IByM MOYETOYHHKAM B MOYEBOM Iy3bIph, TIJC
HaKaruIMBaeTcsl 10 TeX Iop, IoKa He OyIeT BhIBe-
JIeHa Yepe3 MoyencmyckarenbHblii Kanaa (puc. 20.11).
¥ Mecrta BhIXOJa M3 Iy3bIpS 3TOT KaHaJ OKPYXEH
JIByMSI MBIIILIAMU -C(UHKTepaMM, OJHA U3 KOTOPHIX
ITO3BOJISIET CO3HATEILHO PETYIMPOBATh IIPOLIECC MO-
YEHCITyCKAHUSI.

Ha monepeyHoM pa3pe3e MOYKK BUAHEL IBE SIC-
HO pa3MYuMBble 30HBI: Jiexallee OJ1kKe K MoBepX-
HOCTH — KOPKOBOE BEMIECTBO 11 BHYTPEHHEE MO3T0BOE
pemectso (puc. 20.12). KopkoBoe BellecTBO MOUYKHU
MOKPBITO (PpOPO3HON KaTCyJION U COACPXKUT KITy-
0OuKM, eIBa BUIMMbIC HEBOOPYKCHHBIM IJIa30M,

HuxHas
nonasl BeHa

_AopTa

HapnoueyHuk

Jleas
noyka

MovyeyHas
apTepus
MoveyHas
BEHa

MoueTouHuk

Mouegoit
ny3bipb

Moueucnyc-
KaTenbHbINA
KaHan

Puc. 20.11. Boioeaumenvrasn cucmema uenosexa. /lns Ha-
2NS0HOCMU OpeaHbl NOKA3AHbI HENPONOPUUOHAABHO KPYH-
HbIMU OMHOCUMEeAbHO KOHMYPOE med.
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Prnbpos3Hasa Kkancyna

KopkoBbI
HedpPOH

lOkcTamenynnsipHbIn
HEPPOH ‘ \

Kopkosoe
BELLEeCTBO

Cobupa-
TenbHas
Tpyb6ouka

MoyeyHbIn

Mo3srosoe coco4ek

BELLECTBO
MoyeyHas
noxaHka

MoyeyHasn
nupamuaa

MoueTo4HnK

Puc. 20.12. Cxema npodonvrozo paspesa nouku. Ilokazaro
PAcnonodiceHue KopKkoeozo U HKCmMameoyiiapHoeo Heg-
POHO8.

OKpY3KaloIllle WX KarlCyJdbl U HEKOTOphIE IpYyrue
yacTu He(ppoHOB (CM. HIKe). MO3roBoe BEIIECTBO
COCTOWT U3 KaHAaJbLIEB, COOMpPATEbHBIX TPYOOUEK
U KPOBEHOCHBIX COCYIOB, COOPAaHHBIX BMECTE B BU-
JI¢ TOYeYHBIX mupamMua. BepXyliky nupamuj, Hasbl-
BaeMbI€ COCOYKAMH, OTKPBIBAIOTCS B MOYEUHYIO JIO-

touHuka (puc. 20.12). Yepe3 mouykud MpPOXOAUT
MHOKECTBO KPOBEHOCHBIX COCYIOB, 00pa3ylolmnX
TYCTYIO CETh KanIIsSIPOB.

20.5.2. O0wwmii NnaH CTpoeHust
M KpOBOCHabXeHus HedppoHa

OCHOBHOIi CTPYKTYpHOI U (DyHKIIMOHAJILHOW €11-
HULCH Mouku stBisieTcs Hedpon (puc. 20.13) m
CBSI3aHHBIE C HUM KPOBEHOCHBIE COCYIbI. Y UeoBeKa
B OMHOI TOYKE COMEPKUTCS OKOJIO MWJUIMOHA He-
(GpoHOB, [IMHA KaXIOr0 M3 HUX COCTaBIISIET
npuMepHO 3 cMm. OOIas aiMHa TpyOOYeK B OTHOI
nouke mpuoimmkaercs K 120 km. Dro obecrieuynBaeT
OrPOMHYIO ITOBEPXHOCTh OOMEHa BelllecTBaMU. 3a
OJIMH TTOJIHBIN [UKJI KPOBOOOpPAIIEHUS Yepe3 TTOYKHI
MPOXOAUT IIPUMEPHO OIHA IIATast 00beMa KPOBU, U3
KOTOpOW OT(UIBTPOBBIBAETCS ~125 MJT XXUIKOCTH
B MUHYTY. Okos10 99% BOIBI 3aTeM BO3BpaIllAaeTCs B
KPOBb, TTO3TOMY MOYa 00pa3yeTcsi B CPETHEM CO CKO-
pocThio ~1 MJI/MWH, XOTs 3Ta BeJIMUMHA CUJIBHO KO-
JIeOJIETCS B 3aBUCUMOCTH OT pa3HbIX (haKTOPOB, B TOM
YHCJIe OT KOJIMYECTBA M COCTABA BHIMUTOM KUIKOCTH.

Kaxaprii HepoH BKIIOYAET IECTh OTIEIOB,
pa3IMYaoIIMXCsI 10 CTPOSHUI0 M (DU3MOJIOTUYe-
CKUM (YHKIIMSIM:

1) moueuHoe Teable (MaJbIUTUEBO TEJbIIE),
cocTosiiiee U3 60yMEHOBOU KarcyJsibl U KITy-

XaHKy, 00pa3ylollyl0 pPaCIIMPEHHOE YCThE MOYe- Oouka;
— BblHOCSLWaa apTepuona
MpuHocsawas [/ @)
apTepuona —* o
O
Kny6ouek h
Mo4euHoe OBO AuncTanbHbli =
Tensue | BoymeHosa U3BWTON KaHanew, @
Kancyna r w
(@]
o
MpokcumManbHbli 9
V3BUTOI KaHaneu, %
>4
< o
1___ToncTblit cermeHT Cobupa- |c_o
BOCXOZASALLEr0 KosieHa TenbHas 13
TpyGouka %
Metna lenne g
[ w
o
o
(@]
—
o I}
TOHKMIA cermeHT - @)
TOHKWIN cermeHT _— H— BOCXOOALLEro MoueuHbii =
HUCXOOSLLLEro KoseHa KoneHa coco4ex

Puc. 20.13. Cxema cmpoenus Heghpona (Macuimad omoenbHbiX yacmeli He 8bl0ePICaH,).
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b MpuHocsiwas
apTepuona BblHOCsIWAanA
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Puc. 20.14. A. Kopkosviii u oxcmamedyansaphoiii Hegpporot. b. Kposocnaboicenue rokcmamedyinsaproeo Hegpora.

2)
3)
4
5)
6)

MPOKCUMAJIbHBIN U3BUTOW KaHAJIELL,
HUCXOAs1Iee KoJeHo netiu ['ene;
BOCXOJISIIEE KOJIEHO MeTu [ eHre;
JNVCTaJIbHbIM U3BUTOM KaHaJIell,;
cobupaTtesbHast TpyoouKa.

CTpyKTypHbIe B3aMUMOOTHOIIEHHUS MEXITY STUMU
oTaenamMu HeppoHa rnmokaszaHbl Ha puc. 20.13.

Cyl1LeCTBYIOT HE()POHBI IByX TUTIOB — KOPKOBbIE
" IoKcTamenyJuiapHbele. Kopkosbie HedypoHbI pactiosno-
>KEHbI B KOPDKOBOM BEIIECTBE U UMEIOT OTHOCUTE/Ib-
HO KOPOTKHMeE et ['eHIe, KOTopble JIUIIb Helaje-
KO 3aXOJISIT B MO3TOBOE BEIIECTBO. B 1okcTamenyuisip-
HBIX He()poHaX ITOUYCUHBIC TeJIblla PaCITOJIOXEHBI
BOJIM3M IPaHUIIbI KOPKOBOTO M MO3TOBOTO BEIIIECTBA.
OHU UMEIOT JUTMHHbIE KoJieHa netin ['enne, riybo-
KO TPOHUKAIONIME B MO3TOBOE BEUIECTBO (pUC.
20.14, A). 3HayeHMe STUX ABYX TUIIOB HEe(POHOB
CBSI3aHO C paznuureM ux GhyHKuuid. [Tpy HopMaib-
HOM KOJIMYECTBE BOJbI B OPraHU3Me 00BEM TUIa3Mbl

KOHTPOJIUPYIOT KOPKOBbIE HE(PPOHBI, a MPU HEAO-
CTaTKe BOIBI MIPOMCXOOUT YCUJICHHAs ee peadcopO-
LIMS1 B IOKCTaMENy UISIPHBIX He(hpoHax.

KpoBb moctymaer B mouyky 10 IMOYEYHOU apTe-
pUM, KOTOpasi pa3BeTBISIETCS Ha 0ojiee TOHKHUE BET-
B 1 B KOHEYHOM MTOTE Ha TIPUHOCSIIME KITyOOUKO-
BBI€ apTEPUOJIbI, BXOIINE B OOYMEHOBBI KaIICyJIbI
1 obpasyrollye TaM KallWwUIIpHble Ki1yoouku. M3
KJIyOOYKOB KPOBb OTTEKAeT 110 BBIHOCSIIIUM apTe-
puoiam. Jlajee oHa TEUeT IO CETH IIePUTYOYIISIPHBIX
KaIWLISIPOB, HaXOMSILIUXCS B KOPKOBOM BEIIECTBE
U OKPY>KAIOLINX IIPOKCUMAJIbHBIC Y JUCTAJIbHbBIC M3~
BUTBIE KaHAJbIIbI BceX He(POHOB U Temiu [eHie
KOpPKOBbIX HedpoHoB (puc. 20.14,5). OT atux
KaIlUISIPOB OTXOMAST TPSIMbIE COCYIbI, MAYIIHAE B
MO3TOBOM BEIIIECTBE MapaijieIbHO TeTisaM ['eHie u
cobupaTebHbIM TpyooukamM. DYHKIINS 00erX OIU-
CaHHBIX COCYIMCTHIX CeTell — BO3BpallleHre KPOBH,
cozepKalleil 1IeHHble I OpraHM3Ma BellecTBa,
B OOIIYI0 KPOBEHOCHYIO cucTeMy. Yepe3 mpsMble
coCylbl IPOTeKaeT 3HAYMTEJIbHO MEHbIIE KpPOBU,
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yeM 4Yepe3 KaIWLISIPbl, BOKPYT IIPOKCUMAJIbHBIX
U JUCTAJIbHBIX U3BUTHIX KaHa/IbLEB, OJlarogaps ue-
My B MHTEPCTULIMATLHOM ITPOCTPAHCTBE MO3TOBOTO
BeILECTBA MOIEPKUBACTCS BHICOKOE OCMOTHUECKOE
JIaBJICHUE, KaK OMMACAHO HUXKE.

r Mnockuit anuTenuit
(cm. puc. 6.14, B) KpoBeHOCHblE
S —— KnyGouek cocyRs/

Kanunnapbl

BoymeHosa kancyna

MpokcrMmanbHbIi
~ 3BWTOI KaHanew,
Cnerka
pasnuninmas
LWEeTOYHAsA Kaemkal
(MMKDOBODCMHKVI
LvcTanbHbIi -
13BUTON

Kopkosoe KaHanew
BELLEeCTBO (cm. puc. 6.15, b)
Moarosoe
BeLLecTBO
| CobupatenbHas
Tpy6oUKa
— ToHKmiA
|| cerment
neTm
lenne

An%;
Tonctblit /@XP
CermeHt

netnu l'exne

Mpsamele cocyabl
(kanunnsipebl)
C apuTpoLUTaMU

C

20.5.3. M'mcTonorus noyku

Ha puc. 20.15 mokazaHo Kak BBIIJISIAUT CTPYKTypa
KOPKOBOI'O M MO3TOBOTO CJIOEB MOYKU B CBETOBOM
MUKPOCKOIIE.

Pacnosnasanue cmpykniyp, 6uoumbix nod c6eno6sIM MUKPOCKONOM

Kopxoeoe semecmso
IIpokcumanvhbie Kanarvlbl boavute na cpese, vem oucmanvhvix (1K),
1K) HOMOMY YMO OHU OAUHHee
Ilemounas kaemka
Kpynnvie kaemku

S0ep 6uono menviue, uem ¢ IK
Membparvt mexncdy kaemramu He 6UOHb
TemHOOKpauwenHas yumonaazma
‘Heboabuoii u HepogHwiii npocéem

Jucmanvhvie kananvybl (1K) Menvuie Ha cpese, wem 11K
Hem wemounoii kaemku
Kaemiu menvue, uem'y [NK
S0ep 6uono 6onvuie, wem 6 [1K
Membparvr mexcdy Knemkamu He UOHbL
‘bnednookpawennas yumonaazma
Ilupokuii u poerwiii npoceem

CobupamenvHbie mpyoouxu Huamemp 6oavuie, wem y 1K u JIK
‘Buonvl memOpansl mexcoy Kaemiamu
‘Baednookpawennasn yumonaazma
Kybuueckue/yunrunopuueckue Kiemxu

Hlupoxuii npoceem
'Mo3eoeoe eewecmeo
Toacmuiit ceemenm nemau Membpan mexncdy knemkamu He GUOHO
Tenne Toacmas cmenka
Tonkuii ceemenm nemau Membpan mexncdy knemxamu He GUOHO
Tenne Tonkas cmenka, GbINUPAIOWAsi BOKPYe
s0ep

Puc. 20.15. Tucmonoeus nouku. A. I[lonepeunsiii cpes KOpK0Bo20 8ewecmea npu Maiom yeeau4eHuu — UOHbL KAyOouKU
u kananvuvl. b. Tlonepeunsiii cpe3 Kopk0eoeo eeujecmea npu 00AbUIOM Y8eauHeHUuU — KPYNHO 8UOHbL 06a KAyOOUKa.
B. Tlonepeunbiii cpe3 mM032068020 eeuecmea — paznuvumol nemau Ienne u cobupamenvrvle mpyoouxu. I. Cxema, nosichs-

owas Kapmumy, Habal0aemyro Ha cpe3ax.
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20.5.4. Ynbrpadpunbrpaums

IlepBblii aTanm 00pa3oBaHWs MOYM TPENCTaBIsIeT
c000i1 ybTpaduiIbTpalio KpoBU, KOTOpasi pouc-
XOIUT B TIOYEYHOM TeJIbIIE. YasTpaduasrpaums — 3TO
(unbTpauus noa gaBieHueM. B gaHHOM ciyuae
TMApPOCTaTUUECKOE JaBlieHWe obecreunuBaeTcs
KPOBBIO, KOTOPAs OCTYMAET B KITyOOUEK MO/ BbICO-
KUM JIaBJICHUEM OT CEPJLIAa Yepe3 a0pTy, MOYEUHYIO
apTepuIo U TpuHocsIyto aprepuony (puc. 20.11).
Krybouek nipeacrasisieT coO0i KamIISIPHYIO CETh,
OKpYKeHHYIO0 00yMeHOBO¥ Karicynoii (puc. 20.15, 7).
[duamMeTp ero KanwiisipOB HAMHOIO MEHbIIIe, YeM
y IPUHOCSILEN apTepuoJibl, TTO3TOMY KPOBSIHOE
JaBJeHue B HUX ToBbIlIaeTcs. Boga n HeGobIMe
pacTBOpEHHBIE MOJEKY/Ibl «BBIAABIUBAIOTCS» W3

A
MpuHocsAwas
aptepvona BblHoCsLWas
apTepvona
BoymeHoBa
kancyna MopouunThl
BbinsunBaHve
7 obycnoenexHoe
quM KneTkv
/
BoipocTbl -
noaoLMTOB VHHOCKMM,
TecHo anuTenun
nepenneTteHsbl,
HO Npw 3TOM

0CTaKTCA y3Kne
LienesuaHble nopbl

MpoceeT
60ymeHoBOM
Kancynbl

[MpokcumanbsHbIn
V3BUTOWN KaHaney,

Kanujuisipa U TIPOXOIST uepe3 SMUTEIN 60yMeHO-
BOI Karcysibl B ee TpocBeT. KpyrmHbie MOJIeKyJIbI,
Harpumep O0eJIKOBbIe, a TaKKe (DOPMEHHBIC DJIEMEH -
ThI KPOBU OCTalOTCsl B KpoBU. CTpoeHue Kiyoouka
7 OOYMEHOBOWM KarCyJIbl LEJIUKOM CBSI3AHO C WX
(yHKIIME — (UIbTpaleil KpOBH, YTO TTPOMILIIO-
ctpupoBaHo Ha puc. 20.16—20.19. ®unsTp 06paso-
BaH TpeMsI CJIOSIMU, KOTOPBIE€ J€TalbHO IOKAa3aHbI
Ha puc. 20.16, 51 20.19.

1. Duporeimii Kanmuigpa. DTO OYEHb TOHKWIA
CJIOM KJIETOK CO MHOXECTBOM IIOp JAUAMET-
poM okojio 10 M. Ha mopbl mpuxomurcs
npuMepHo 30% Tutoniaay ero CTeHKU, MpH-
YeM OHHU CJIMIIKOM BEJMKU W HE MOTYT 3a-
JIep>KUBaTh OCJIKU IJIa3MBbl.

Mopbl
B 9HOOTE -
nvansHon
CTeHKe

OHpoTenuin
Kanunnspa

MMyTb noHoB
N MENKUX MOMeKyn

LLleneBuaHble
nopsl

Puc. 20.16. A. Cmpykmypa noueuroeo meavuya. Beepxy — npunocauwjas u evinocsuas apmepuonst. Hapyicrnas nosepx-
HOCMb KAYOOUKO0BBIX KANUAAAPOE OKPYICEHA 0COOLIMU INUMEAUANbHBIMU KAeMKaMU — nodoyumamu. B pezysvmame ca-
MU Kanuaapsl He 6UOHbL, HO UX ouepmanus yeaovieaiomes. (Tak nepuamka cKkpvleaem nabybl, HO 0eMOHCMPUPYEm UX
obuyro gopmy. [lepuamka sxeusareHmua nOOOUUMam, a NANLYbL — KANUAAAPAM.) BHU3Y — HAYAN0 NPOKCUMAAbHO20
U38UMO20 KAHAAbUA, CMEHKA KOMOPO20 00pA308aHA KYOUHeCKUM Snumenuem ¢ MUKPOBOPCUHKAMU (UemOoUHOll KaeM-
Koit) (no: L. C. Junqueira & J. Carneiro (1980) Basic Histology 3rd ed. Lange Medical Publications). b. Jlemaau cmpo-
eHUsl no0OYUMO8 U KAanuaiapa Ha NpoooabHom cpeze. Budno, umo nodoyumser Henaomuo nepeniemaromcs ce0UMU
ebipocmamu (neduuesnami), CA08HO NAAbUAMU, MENCOy KOMOPbIMU OCIAIOMCS WeaU, NPOnycKaruue Kayo0uKoeslil

@uavmpam 6 6OyMeH08y Kancyny.






0.TEWNOP, H.TPUH, Y. CTAYT

bUOJIOI'NA

...KHvra npepcraBnsiet coboii B BbicLiei cTeneHn nHGOPMaTMBHOE
1 HanMCcaHHOE Ha COBPEeMEHHOM YPOBHE CMPaBOYHOE M3faHne, OXBa-
TbiBaloLLee BCe pa3fesnbl COBPEMEHHOWN BMONOrMUN — OT CUCTEMATUKM
1 61O OTAESbHBIX FPYMM >KUBbIX OPraHU3MOB A0 GU3MONOrUH,
reHeTVKM, Moponornm, BUOX1MMm, TeEOPUK SBOIOLIUN, SKONOTUN.

un.-kopp. PAH A.B. IBNIOKOB

...KHura npuHecert 6OJ'IbLLI)/lO noJsib3y B NepByl oyepenb CTyaeH-
TaM-6ronoram HayasbHbIX KYypCoB, 6y,£lyLIJ,I/IM MeanKkam 1 nefaroram.
Ee moxHO PeEKOMeHOOBATb TaKXe KaK pyKOBOACTBO ANA caM006pa30—
BaHMA 1 KaK WKOJbHbIN yqe6HI/IK.

BmecTo Pa3pO3HEHHbIX KYpCOB 60TaHWNKM, 300/10rNI, aHaTOMUN U 06-
wen 6uonorun B CTaplwmnx Knaccax Hawemn cpenHeﬁl LUKOJbl AO0JTXKHa
npenogaBaTtbCA MMEHHO TaKaA 6uonorus.

0-p 6uon. Hayk .M. MEAHUKOB
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