OrJaasJeHue

[TpenucsoBHe pejpakTopa mepeBojla .

[Tpenucnosue .

Beenenne: skosiorusi U ee mHpeameT . .
O6bscHeHue, OnucaHde, NpeACKasaHHe H ynpaaneﬂue

Beenmenne . . . . . . . e e e e e e

Yacte 1. Opranusmel (nep. Crerkosa M. A.)

FaaBa 1. CooTBReTCTBHE MeXAY OPraHHIMaMH H CPeNoH

1.1.

1.2.

Pt ki
> Lo

1.5.

1.6.

1.7.

Beenenue .

1.1.1. EcrecTBennmi 0T60p-—anan'rauﬂa 1R a6an'rauaa?

1.1.2. Ilpucnoco6aeHHOCTD . .

Hcropuyeckne ¢akTopsl

1.2.1. TlepemeleHHs MmacCHBOB cyum

1.2.2. UameHeHuss KaumaTa

1.2.3. Oco6eHHOCTH MXHBOTHOTO H paCTHTe.ﬂbHOI‘O MHpa oc'rpoaoa
KoHBeprenuuad ¢ mnapanjenusM .
CxoacTBO MeXAY COOOLIeCTBAMH H HECXOACTEO cpopM BHyTpH co-
oblLIiecTs . . e e e
1.4.1. CxogcTBO Me}K,uy cooﬁmeCTBaMH
1.4.2, PasHooGpa3pe BHYTPH COOOGLIECTB
Crneunanusanus BHYTPH BHAOB .

1.5.1. Ikorunu

1.5.2. T'eneTnyeckHii HOJIHMOp(l)HBM Ce e e e e
COOTBeTCTBHE MeXJy OpPraHM3MaMH H  H3MeHRAWOUeHCR Ccpedo#
[Tapu BHpOB .

Cnasa 2. Ycnosus .

2.1,
2.2,

23.

Beenenue .

TeMnepaTypa H OpI‘aHHSMbI

[TpuHuune KaaccupHKanuy

TennooOMeH y SKTOTEpMHHX OpI‘aHPl3MOB

Temmepatypa u OOMEH BeLIECTB e e e
duszHoJOrHYecKOe  BpeMsA:  KOHUEMUHSR  «rpajfyco-AHed»
TemmnepaTypa KakK CTHMYn -
AKKIUMaTH3aIUs . .

Bricokve TeMmIepaTtypH .

Huskue rteMnepatypnl

MexBuaoBEIE B MeXpacoBhie paanaqaﬂ

0. Tem1006MeR y SKTOTEpMOB: 3aK/lOueHHe

1. DHEOTEpMHEIE OpTaHH3MEI

TEMHepaTypa OKPY¥XKallleH Ccpeas

t\:)-
o —

B9 RO R0 RO RO 1O 1O 1O KD 1D 19
P
mpeeNouew

-~

—
o



662

Or.uaseHHe

2.4. Temneparypa, pacnpocTpaHeHHe H YHC/IEHHOCTb OPraHH3MOB .
25. Bona B HaseMHEIX MeCTOOOHTAHHAX: OTHOCHUTeJbHAafl BJaXKHOCTb
26, pH Boam mw mouBH . . . . . . . . . . ...
27. CojgeHocth . . . . . .. . ..
2.8. TeueHue ...
29. Crtpykrypa nqum H npupona cyGCTpaTOB e e e
2.10. 3onanbHOCTL MOpCKOro OGepera . . . . . . . . -
2.11, 3arps-131mromue BelllecTBa

Fiasa 3. Pecypewt . . . . . . . . e e e e
3.1. BBenenue .
3.2. ConHeyHoe HSJ’Iy‘JEHHe KaK pecypc

3.3.

3.4.

0o W
oo

3.7.

3.2.1, MHTeHCHBHOCTD (OTOCHHTE3a JMHWb OT'-IaCTH SaBHCHT OT oc-

BeIlleHHOCTH .

3.2.2. KoneGanus CTellenH 06&,CHEIIEHH0CTH pecypcaMH
3.2.3. CBer KaK pecypc AJs NONYJAALHH
3.2.4. ConneyHasa pajHauHA: HEKOTOPHIE HTOrH .

Heopranuyeckue MOJeKYJNH Kak pecypcH

3.3.1. IIByokuch yraepoja

3.3.2. Bona

3.3.3. DneMeHTH MHHepaJTbHOFO UTAHHA
3.3.4. Kuciopox Kkak pecypc

OpraHuaMel KakK NIHIIEBOH pecypce

3.4.1. Beejaenue
3.4.2. TlaTaTeqbHas uEHHOCTD pac'remiﬁ H IKHBOTHHIX
3.4.3. TlumeBHe pecypcH HEPEJ.IKO GLIBAIOT OrpaXAeHH OT HX TO-

TpebuTeden . . v

IlpocTpancTBo kak pecypc e e
. Kinaccupukauus pecypcoB . . . . . . .
3.6.1. Hezamenumue pecypcH

3.6.2. B3anMo3aMeHsieMble peCcYpCHI

aMepeHHS 3KOJIOTHYECKO# HHUIH, COOTBETCTBYIOIlHE pecypcam

InaBa 4. YHuTapHble U MOAYJAAPHLHIE OPraHHW3Mal: HX JKH3Hb H CMepPThb

4.1,
2.

4
4
4.
4

4.6.

1
4.
4
4.

SN

wow =

BBenenne: KH3Hb KaK 3KOJIOTHUECKOE COOHITHE

Hro Takoe 0coOb? YHHTapHEE ¥ MOAYASPHBIE opraHHabe
4.2.1. OpraHuaMbEl yHHTAapHHE H MOAYJSpDHHE .
OnpepneJsieHue 49uCJIeHHOCTH ocobeit .

JKH3HEHHBE UMKAH H KONHYECTBEHHOE OMMCAHHE pomﬂaemocm
H CMEpTHOCTH

OpraHuamel ¢ OﬂHOHETHHM unmom

L] L] . . - . *

4.5.1. OpraHuaMbl C NPOCTHIM OAHOJETHAM uHKJIOM KOropTHbIE

TabMHNE! BHIKHBAHUA .
4.5.2, Bankn ceMsH . - e
4.5.3. OpHO/IeTHHKH- aq)eMepr " Q)axynbramsﬂme O HOJIETHUKH
MHorokpaTHoe pasMHOXeHHe TPH NepeKPHIBAHHH NOKOJEHHH
4.6.1. KoroprHrle Tab/uyH BHIKHBAHHA
46.2. CratHueckue Tab HiK BHIXKHBAHHA
4.6.3. BospacTtHule Talauubl TJIOAOBHTOCTH .
4.6.4. MonynapHele MHOTOJMETHHKH C MHOI‘OKpaTHHM paSMHO}Ke-
HHEM . :
KosdpduuyrenTn BOCHpOHSBOﬂCTBa BPEMH reﬂepauuu P cxopocm
yBeJHUeHUs NONyJsiiuu
OnHOKpaTHOe pa3MHOKeHue npn HEPEKprBaHHH OKOMeHHil
Pa3sMHOXKeHHe, HeNpeprIBHOE MO OTHOIUEHHIO K NONYJSLHH H OI-
HOKpaTHOe N[O OTHOWEHHID K ocobH

10. HenpepuiBHOe MHOroKpaTHOe pPasMHOMKeHHE: ﬂemorpa(puﬂ '-Ie.JT()Be}{a

4.11. 3aknoueHye: 3arJsajaniBas Bnepej

84
92
96
99
10t
102
103
105

112

112
113

115
116
121
124
125
125
126
136
143
144
144
149

156
168
170
172
172
174

176

176
177
178
185

191
192

152
203
206
207

209
214

215

219
226

230
230
233



Or/aBieHHe

Inapa 5. Murpauuu W paccejeHMe OpPraHW3MOB B MPOCTPAHCTBE H BO Bpe-

MEHHM . . . . &« o+ e e e e e e
5.1. Beenerue , . . ..
5.2. 3aKOHOMEPHOCTH pasmemem{ﬂ Opl‘aHHSMOB B HpOCTpaHCTBe
5.3. 3aKOHOMEPHOCTH MHUrpauui . . -

5.3.1. EXXecyTouHEHIe H NPHJHBHO- OTJIHBHH e Murpau;nu
5.3.2. Ce3oHHHE nepecejieHHsT M3 OAHOrO MeCTOOOHTAaHUS B npyroe
5.3.3. Murpauuu Ha G6OoJblUHe pACCTOAHHA . . .
5.3.4. Murpauuu no cxeMe «OIHH pa3s 'ryﬂa—omm pas oﬁpamo»
5.3.5. IlepeceneHuss «B OJHH KOHem» . ..
5.3.6. PakropHh, CHOCOGCTByIOIU,He OﬁpaSOBaHHIO CKOTICHH
5.4. Paccenenue . . . .
5.4.1. Paccesenne Kak GercTso u pacce.nem«le pa,r_u»i OTKprTHH .
5.4.2. JoBoan B noOJb3y TOro, YTO H3BECTHOH CNOCOOHOCTBIO K
paccesieHHI0 [OJIXKHBI OﬁﬂaﬂaTb BCe OPraHH3MEI
5.4.3. JeMorpadguyeckoe 3HaueHHe paccejieHHS . e
0.4.4. ITaccuBHoe paccesieHHe )10 Cylle H DO BO3AYXYy: CeMeHHOH
AOKAL . . .
5.4.5. Usnepxkku pacce.nemm H (bax'ropbl orpanuqHBalomHe ero
BO3MOKHOCTH
5.4.6. Ilaccusroe pacceneHHe npu nocpeﬂche aKTHBHOrO HOCHTENS
5.4.7. IlaccuBHoe pacceseHue TeueHUeM BOH
5.5. BUyTpH- H MeXnony/isiLMOHHKIE DA3JHYHA IO CNOCOGHOCTH H CKJOH-
HOCTH K pacceseHHIO Ce e
5.5.1. TeHeTnyeckas cocTapjAlwWas . . . . . . .
5.5.2. IlosoBas cocraBasmpolLas
5.5.3. ITonuMopdpusm no paccemeMocm KaK nepecrpaxoxaxa
5.5.4. Counanpuana puddepeHnuanus B NONYAALHAX MeJKHX MJe-
KONHTaoUHX ..
5.6. Paccenenne u HBpOﬂCTBEHHOE cxpemHBaHue ...
5.7. Ilokok u cnsyka: paccejieHHe BO BPEMEHH . . ..
5.7.1. Juanaysa: ynpexparmonias crnsyka y KHBOTHBIX . . . .
5.7.2. Ilokosiluuecs ceMeHa pacTeHHiE . . e e e e
5.7.3. TloKo# pacreHHdi B BereTaTHBHBIX Q)asax
5.7.4. OTBeTHasi cnAYykKa y MKHBOTHHIX .
5.8. Pacce/ieHHe KJ/OHOB
Yacts 2. Bsaumopnesicteua (nep. Muxeesa B. H.)
Beesenwue . . . . . . . . .00 L.

Fnasa 6. BHYTpHBMAOBASs KOHKYpeHUHs . . .

6.1.
6.2.
6.3.

6.4.

BBejenue: CyHmIHOCTh BHYTPHBHIOBOH KOHKYDEHUHH .

O61ue npH3HakH BHYTPHBHOBOH KOHKYPEHILHH

BHyTpHBH/10Basi KOHKYpEeHIHS M 3aBHCHMEIE OT IOTHOCTH CMepT-
HOCTb H IWIOAOBHTOCTBH .

BHyTpuBHOBass KOHKYpeHIHSA u perynﬁuuﬂ THCJIERHOCTH nony-
JS 1 MK

BHyTpuBHAOBan Konxypenunﬂ H 3aBHCHMHI OT NJIOTHOCTH poc:T
Ko/uuyecTBeHHasi OlieHKa BHYTPHBHROBOH KOHKYDPEHILHH
MareMarTudeckue MojeqH: BBejeHHEe . . e
Mojenp nonyasuHH ¢ JHCKPETHRIM pasmnomeHHeM .
6.8.1. OcHoBHHIe ypaBHeHHs . . . e
6.8.2. Mosezp, YUMTHIBAIOLIAs HHTEHCHBHOCTD Konxypenu;un
6.8.3. OnHCaTeNbHBE BO3MOKHOCTH MOLeqH . . e e
6.8.4. IlpuuMHn KoJeGaHHH YHCAEHHOCTH nonynﬂuuﬂ e e

663

234

234
235
237
237
238
239
241
243
243
246
246

249
251

252

255
257
259

261

263
263

266
268
268
273
274
277
277
278

231

285

285
286

289

293
300
305
309
311
311
315
316
317



OrnapieHne

664
6.9. HenpepbiBHOe pasMHOXeHHe: JO'MCTHYeCKoe YypaBHeHHE . . .
6.10. UnpuBuayaibiue pasiHUHs: acummeTquHaﬂ KOHKYpeHIua . .
6.11. TeppuTOopHaNbHOCTE . e e e e e e e
6.12. CamouspexxuBanHe nonymuuu .
Faasa 7. MexBuaoBas KOHKypeHUHA
7.1. DBsepenue .
7.2. Hekotophie npnmepu Me}KBHlIOBOH KOHKyPEHuHH.
7.2.1. KoHxkypeHUMs MeXAy ca/jgaMaHnpaMH .
7.2.2. KoHKypeHUHS MeXAY BHAAMH nonmapennnxa (Galium
spp.) Ce e .. !
7.2.3. KoHKypeHuHsi MeXAy MOpCKHMH }KeJIy)lHMH
7.2.4. KoukypeHuus MexXAy Buaamu Paramecium
7.2,5. KOHKypeHuHAi MeXIy J[AHATOMOBBHIMH BOJODOCJAMH
7.3. HekoTtopuie ofinuHe dYepTh MeXBHJOBOH KOHKYDEHUHH
7.4. KOHKYpeHTHOEe HCKJAIOUeHHEe HJH CocylLLECTBOBaHHe';
7.4.1. JloructHyeckas MoAeJb MEXKBHJ0BOH KOHKypeHIIHH
7.4.2. TIpHHUHD KOHKYPEHTHOI0 HCKJIOYEHHS .
74.3. BzauMuBli aHTaroHusM™ .
7.5. CocyllecTBOBaHHe Be/eJCTBHE paB,lle.JIEHHH 'HHLI: FHROTE3a JHMH-
THPYIOILEro CXOACTBA
7.6. HeonHoponHocTh, 3aceseHde H onepe}xaromaﬂ KOHKypeHuHﬂ
7.6.1. Henpeackasyemrle CBOGOAHBle yuacTKH: GoJjiee caabniid
KOHKYPEHT OKasHBaeTcd JyYliHM BceJeHleM
7.6.2. HenpenckasyeMbie CBOOOJHHE Yy4YaCTKH: ONepeKeHHe npn
3aceieHHH NPOCTPaHCTBA e e e
7.6.3. Duaykryupyiomas cpeaa . e e e
7.6.4. Ddemepuble OGHOTONBI C HENOCTOAHHOH  NPOAOJJKHTENb-
HOCTBIO CYILLeCTBOBAHHSA . Ce
7.6.5. TpynnoBoe pasMellleHHe .
7.7. KaXymascAd KOHKypeHIHs: HpOCTpaHCTBO CBOﬁOllHOE‘ oT Bparoa
7.8. HHrepnperauHsa cJydaeB Da3jejleHH HHU B npHpOJe
7.9. DxcrnepHMeHTasbHOE OATBEPKACHHE MeXKBHIOBOH KOHKypeHuHH
7.9.1. OkcnepHMeHTH C NOCTOAAHHOA OOLIeH NMJOTHOCTBIO . .
7.9.2. DKCHepHMEHTH ¢ Bo3pacTraloiledl NJOTHOCTBIO
7.10. DKcnepHMeHTH B NPHPOAHBIX YCJOBHAX
7.10.1. OcBoGoXKAeHHe OT KOHKYPEHUHH
7.10.2. CMemeHne npH3HAKOB
7.11. Uto JAeXHT B OCHOBE pas/ie/ieHHsA HUL e e
7.11.1. Mogenr auddepeHuHasbHOrO  HCMOJAb3OBAHHA  pecypca
Tuimana . . . . . .. ...
Fnapa 8. OcHoeHble cBOHCTBa XHUIHHYECTBA . . . . . . .
8.1. BBegenne: THOBI XHIIHHKOB . . ..
8.2. BiusiHHe pacTUTeNbHOAAHOCTH Ha omenbﬂbxe pacreﬂuﬂ .
8.2.1. KomneHcauHs y pacTeHHH
8.2.2. HenponopuHOHa.anbIe BO3/1€HICTBHSA Ha DaCTEHHH
8.2.3. 3aluTHble DeaKuHH PpacTeHHUH
8.2.4. BoaaefcTBHe paCTHTeJ'IbHOHJlelx opraﬂnsmoa H BRIKUBAHHE
pacTeHHH .
8.2.5. PaCTHTe.anosmHue oorannsmu H pOCT pacremm .
8.2.6. PacTHTe/ bHOSIAHHE OPraHH3MH M IJIOAOBHTOCTb  pacTeHHI
8.3. BaufiHpe XHIIHHYECTBA Ha NONYJSALHIO KePTBbI .
8.4. Bausinne noTpebJeHHss nNHIIH Ha KOHCYMEHTOB
Taapa 9. IloBeneHre XHUHHKOB . . . . . . . . .
9.1. DBsepenne. .o
9.2, Ulupuna cnekrpa THTAHHA W COCTAB rmmn e e e

320
323
330
334

341

341
341
342

342
343
344
346
347
351
351
356
359

361
365

366

367
367

369
369
371
373
376
377
380
382
382
385
388

389
396

396
400
400
404
406

407
407
408
411
414

420

420
421



QOrnasJieHue

9.3.

oL
N

oo
~Ne

Lre o
—~—o oo

— "

9.2.1. Tlmmesoe npeanouTeHHe . . . e e e
9.2.2. PanxuposaHHOe H cﬁanaﬂcnpoaaHHoe npeﬂnoq'renne ..
9.23. TIlepekwouenne . . e e e
9.2.4. IllupnHHa cnektpa nuTaHHA M saomoulm .. .

I_UHpHHa CHEKTpa NHTaHMA C TOYKH 3PeHHSA ONTHMAJIBHOTO NOOI-
BaHHA DNHIUH . . .
9.3.1. Moaeab I.UP[pObe cnempa HHTaHHSA — €NOHCK H 06p360T-
Ka» . . Ce e e
9.3.2. Hepemroqeﬂue H ONTAMA/IbHAS llHETa. .
[Tulleno6LIBaTe bHOE NOBeAeHHe B §o0Jiee IIHPOKOM cMbicie .
@ YHKUHOHAAbHEE OTBETH: CKOPOCTh noTpebJeHH H MJOTHOCTb
THIIH . . . . v v e e e e e e e
95.1. OdyHRUHOHaJbHRIA OTBET THOA 2 . . . . . . .
9.5.2. OdyHRyHOHanbHHI oTBeT THRA 1 . . . . . . .
953 (l)yHKu,HOHa.anhm OTBeT THHAa 3 . . . . .
9.5 3naveHre QYHKLUOHAJLHBIX OTBETOB J.ist )].HHaMHKH To-
nyJaauHi
BausHHe INJOTHOCTH KOH(‘.yMEHTOB: B3aHMHASN ;{H'repq)epeﬂuuﬂ
KoHCYMeHTH H KOpPMOBBIE NSfTHA . . . . . . . . .
9.7.1. Arperdpyromufi OTBeT H 4YacTHyHble yOexHuma . . .
9.7.2. Tlocneactsus PpynnoBoro pasmemenuﬂ AN JHHaMHKH
YHCJIEHHOCTH NOMyJAUME . . e
9.7.3. ArperauHH pacTHTEJLHOSAHHX OpFaHHSMOB . .
HNaeanvnoe cBoboaHOE pacnpeneﬂenue arperagHf H HHTepQ)e-
peHuua . . . ..
[IaTHHCTOCTE M BpeMﬂ «Hrpa B npsmm»
[ToBenenue, npuBoAsillee K arperHpoBaHHOMY paamemenmo .
Hcnonb3oBanie KOPpMOBBIX IIATEH ¢ TOUKH 3PEHHSA ONTHMAJBHOIO
AOOHIBAHHA THINK . . . Ce e e
9.11.1. Teopema o noporoaon ueHHOCTH . .
9.11.2, DrcnepuMeHTaJbHasi NpoBepKa TeopeMb1 0 nopororson ueH-
HOCTH . . .
9.11.3. Mexanncmqecxue Oﬁ’bﬂCHeHHﬂ «noaeﬂemm, caﬂaaHHoro
C TOpPOroBOH IEHHOCTBIO® . . . . . . .

Taapa 10. Jvwamuka nonyasiiiid XHIHHKA W XKepTBH . . . . .

10.1.
10.2,

10.3.

10.4.

10.5.
10.6.

10.7.
10.8.

BBeneHue: npeMepbl JAHHAMHKH YHCJEHHOCTH H He0OXOAHMOCTb
HX OOBACHEHHA . . . . . . . ...
OcHOBHHE MojelH [HHAMHKH B CHCTeMaxX XHIIHUK—KepTBa H
pacTeHHe-—PACTHTEJNbHORHOE JKHBOTHOE: TEHJEHIHA K [osABJe-
HHIO IHKIHYeCKHX KoJqebaumidt ., . . . . . . . . .,
10.2.1. Mogeap Jlorke—DBoabrepom . .
10.2.2. Jlorucruueckoe ypaBHeHHE C sanaaﬂbmaﬂuem 1o BpEMEHH
10.2.3. 3aBucHMOCTE OT IJIOTHOCTH ¢ 3anasjbBaHHeM . . .
10.2.4, Inkauyeckne KoJN€6AHHA B CHCTEMe XHIIHHK—IKEPTBA -
CYIWIECTBYIOT JH OIH? ., . . . . .+«  « .« & .

OpdekTn camoorpanHueHHas . . . . . . . . . .
10.3.1. CamoorpaHHyeHHe B MOAGAH . . . . « « & o
10.3.2. TlpaMepsr caMoOOrpaHHuyeHusi. . ..
HeonnopoaHocers, arperauusi u HaCTHUHbIe y6e}KHma e

10.4.1. TlpuMepbl arperHpOBaHHOCTH H HEOJHOPOJHOCTH . . .
D YHKIHOHAJbHEE OTBETH H aq;(bem Onne . . .
HeckosnbKo paBHOBeCHBIX COCTOSIHHI: OOGBACHeHHe BCIHIIEK dHC-
JEHHOCTH . . . .
10.6.1. BoaMoXHH JH Hecxo.nbxo paBHOBECHbIX COCTOSHHH B TpH-

poae?. . . . .. L. L.
Pesiome

Céop ypoxas, puﬁonoscrao 0XoTa Bblﬁpaxosxa < e e

665

421
422
425
428

430

432
434
436

440
440
443
444

446
447
449
450

453
453

457
459
461

463
464

469
470
473

473

474
475
479
481

483
485
486
489
490
493
496

498
901

503
004



666

OrJaas/eHue

. [Ipoctas Mozenb npoMuICaa: (PHKCHDOBAHHEIE KBOTHI .

. [IpuMepH GHUKCHPOBaHHOH KBOTH BHLIOBA

. PeryiHpoBaHne npOMBICJIOBOTO YCHJHA .

10.8.4. HeycToH4HBOCTD NPOMHILNISEMBIX HOl‘lyJTﬂuPlH——-HECKOJTbKO
PaBHOBECHHIX COCTOSIHHH . .

10.8.5. I[IpoMbice npH peryJinp yeMoM npoueHTe HIBATHA 1 pe-
TyJHpyeMOH ocTraolleica UYHCJAECHHOCTH TONYJAUHH

10.8.6. OnpenensieMass CTDYKTYpa B NPOMBILIIAEMOH NONY/ISiHH:
MoaesH ¢ OOBbeiHHEHHBIM [HHaMHYeCKHM GOHAOM

10.8.7. 3akaioueHue . .

1
1
10.

oo O
GDODGD
C.ON‘)'-—-

ITpunoxenus

Ilpuaoxenue " 10.1
[Ipuaoxkenne 10.2
[Ipunoxenne 10.3

Fnasa 11. Peayuedt u aetpurodaru .

11.1.

BBenenue .

11.2. Oprannamel

11.3.

11.4.

11.2.1. PeayiedTH: 6aKTepHH H rpuﬁu R
11.2.2. derputodarn u cneuuannaupoaanﬂme }KHBOTHble ' nuTaio-
1Hecd MHKpoOaMH .
1.2.3. OtHocuTesbHas poJb Muxpocpnopm H ﬂeTpHTOQ)aI‘OB.

1.2.4. XuMuueckHH cocTaB DeAYUEHTOB, AeTPUTOGAaro8 H HX IH-

1leBHX pPecypcoB . . .
BaauMoaeACcTBHA MeXAY I[eTpHTOQJal‘aMH Houx pecypcaMu .
11.3.1. Tlorpe6aetnine pacmTe.anoro JIeTPHTA .
11.3.2. Konpogarusa .

11.3.3. ¥ruausapHa prnos JKHBOTHHX
3ak/yeHHe . . .

Tnapa 12. ITapasuTusm H GoJe3HH .

12.1.

BBenenue .

12.2, PasHoo6pa3sue n'apasmos

12.3.

12.4.
12.5.

12.6.

12.7.

12.2.1. Mukponapaantbl .

12.2.2, Makponapa3uTH . e e e e e

Ilepenaua ¥ pacnpocTpaHeHHe . . . . . . . . . .

12.3.1. Xo3sieBa Kak «oCTpoBa»: Tepenaua Bo3OyaHTeNeH

12.3.2. 3a6oseBaHHe B cMecH BHJOB M I'eHOTHIOB

12.3.3. Pacnpenenesye napasuToB W 3apaXXeHHEIX XO3feB

Xo03fiHH Kak MecToobuTaHHe

12.4.1. 3aBHcHMOCTL OT INIOTHOCTH BHyTpH X03s1eB

Peakpyus  xo3seB .

12.5.1. HekporpodHue napaam‘h{

12,5.2. UMMyHHBIH oOTBeT .

12.5.3. CBepXxuyBCTBHTEJBHOCTb H q)HToaJTeKCHHbI paCTeHHH

12.5.4. Peakuud Ha OGHOTPOPHHX Napa3HTOB: yCTOH'—IHBOCTb MOp-
doreriea H nOBejieHHe . .

12.5.5. BoixkHBaeMOCTb, pOCT H HJIOﬂOBHTOCTb X03sieB

IlonyasiuMoHHas JAMHAMHKa MapasMTH3MA . .

12.6.1. Mikponapa3uTH, NepejaBaeMule NPSIMEM nyTeM.

12,6.2. MHKPO]‘IaUa3HTbI nepesiaBaeMhule NEPEHOCUHKOM

12.6.3. MakponapasuTs, NepejaBaeMele NPSMLM nyTeM

12.6.4. MakponapasHTu c HenpsAMoO# mNepejpayen .

12.6.5. [TapasuTa H nonyJasfuMOHHAasA AHHAMHKAa XO3feB .,

[TosMMOpGH3M M reHeTHUECKHe H3MEHEHHS y Tapa3HToB H HX

X035€eB . ...

506
509
510

h12
ol4

515
020
520
520
022
022

524

524
527
527

532
539

043
546
546
552
556
561

611
6135



QOrsaBJieHue

I'aasa 13. Myrtyaausm

13.1.

BBenexue

13.2, Ilpumepu MYTyaJ'IHSMa BKJIOYAIOUlero MoBeJeHYeCKHE B3aHMO-

13.3.

13.4.
13.5.

13.6.

13.8.
13.9.
13.10.

13.11.
13.12,
13.13.

CBSI3H .

13.2.1. MEIIOYK33'-IHK H Mez0ej

13.2.2. KpeBeTkH H ORIUKH

13.2.3. Pri6a-k0yH H aKTHHHA

13.2.4, PHOL-YHCTHIBILMKH H HX KTHEHTH

13.2,5. MypaBby u akauus

MyTyanuaM, BK/IIOYAIOILHE pasaeﬂeHHe paCTEHHH WM KHBOTHHIX

13.3.1. UenoBek Kak MYyTyaJHCT KYJbTyDHBIX paCTeHHH H jo-
MAIIHUX KHBOTHBIX . .

13.3.2, «PaspeieHHe» TyCeHHY MypaBbﬂMH

13.3.3. Pa3sBesjeHue rpHOOB XKYyKaMH

13.3.4. PasBenenue rpu6os MypaBbHMH.

MyTyanHaM npH onblIeHHH

MyTya.nHaM C yuyacTHeM OPFaHHBMOB Haceﬂmomux nnmeBapu-

TeJIbHbBIH TPaKT . .

13.5.1. 3Sxkocucrema pyﬁua .

13.5.2. 3Bxocucrema IIHHJ,EBapHTEJleOFO Tpaxra TepMHTOB .

CHMOGUOHTE], XUBYIIHE B TKaHAX HJM KJETKaX >XUBOTHHIX .

MyTyaaH3M BRICIIHX pacTeHHH H FpHﬁOB—MHKOpHSa

13.7.1. ODKTOMHKOpH3A . .

13.7.2, BesukyasipHo- ap6yCKleﬂ0HaH MHKOpHSa .

13.7.3. dpyrue Buan _MHKODHS3HI .

MyryannsM BoAOpOC/]E€H H XKHBOTHHIX

Myrtyanusm rpuba u BOlIOpOCJlH—JIHI_UaHHHKH

Myryanucruyeckas QHKcauHsa asoTa .

13.10.1. Myryaauam Rhizobium n 06060BHX paCTEHHH .

13.10.2. MyryaanctHueckass a3oTduKcauusd B ciaydae HeGOGOBHIX
DacTeHHH

13.10.3. 3Boaruus MyTyaﬂHCTqucxoﬁ asordmxcauuu

JBOMIOIHA CYOKJETOYHHX CTPYKTYp DPH CHMOGHO3e .

Mopenu wmyrtyannama S e e e e e

Hekorophie ofuiue uepThl KH3HEAESATENbHOCTH MYTYyaJaHCTOB

667

619
619

620
620
620
622
622
623
624

624
624
626
626
627

631
632
635
637
638
638
639
641
643
645
650
651

656
657
657
658
659



