MepeliTn Ha cTpaHwuLy C NOJHOI Bepcueli»

VIK 57
bbK 28.0
T30

Teiinop /1.

T30 buonorust : B 31. T.1 / . Teitnop, H. I'pun, VY. Crayt ;
nox pen. P.Comepa ; mep. 3-ro aHri. usnm — 12-e wm3m.,
a5ieKTpoH. — M. : Jlabopatopusi 3HaHuit, 2020.—514c.—
CucrteM. TpedoBaHusi: Adobe Reader XI ; skpan 10". — 3aru.
C TUTYJI. 3KpaHa.— TeKCT : 3JIEKTPOHHBI.

ISBN 978-5-00101-665-6 (T. 1)
ISBN 978-5-00101-664-9

OuepenHoe M3IaHUE BCEMUPHO HM3BECTHOIO ydyeOHMKA, OJIHOTO
M3 caMbIX TOJHBIX M aBTOPUTETHBIX U3IaHWI MO OOIIeill OMOJIOruM,
CO3IaHHOE BeAyIIMMHU YYeHBIMU U3 pa3HbIX cTpaH. ComepkaHue pyKo-
BOJICTBa OTpaxkaeT MocJeAHNEe TaHHbIe COBpeMeHHOM HayKu. [Ipocrora
M yIoavHOE pAaCIIOJIOKEHUE MaTepuaia OejialoT €ro AOCTYMHBIM ISt
IIMPOKOTO Kpyra 4YuTaTesiei.

B nmepBbIii TOM BOIIJIM TEeMbl, MOCBSIIEHHbIE Pa3HOOOpPa3UIO
dopM KMBOTO Ha 3emMJie, OCHOBaM OMOXWMUM, TUCTOJIOTUM, TTUTAHUIO
U HCHOJBb30BAaHUIO SHEPTUU XKUBBIMU OpPraHU3MaMM, SKOJIOTUH.

JI71s1 cTyneHTOB-OMOJIOTOB, IpenoaaBaTejieii OMOJOrMM B IIKOJE,
aObUTYpHUEeHTOB M OUOJIOTOB BCEX CHELUaTbHOCTEM.

VIK 57
BBK 28.0

JlepyuBaTUBHOE W3/IaHHE HA OCHOBE MNeYaTHOro asaJora: buo-
gorust : B 371. T.1 / M. Teitmop, H.I'pun, ¥Y.Crayr ; moxm pen.
P. Conepa ; mep. 3-ro anri. usa. — l1-e usa. — M. : JlaGoparto-
pust 3Hauuii, 2019. — 454 c. : wn. — ISBN 978-5-00101-214-6 (T. 1);
ISBN 978-5-00101-213-9.

B coorBercTBuHM co cT. 1299 u 1301 'K P® npu ycTpaHeHMH OrpaHWYEHMid, YCTAHOBJIEHHBIX
TeXHUYECKHMMH CPEJCTBAMH 3alUTHI ABTOPCKUX MPaB, NPaBo00JaaaTeib BIpaBe TPeOGOBATH
OT HApPYHIHMTEJISI BO3MEIIeHMsI YOBITKOB WM BbIIUIATHI KOMIIEHCAIIUU

© 1984, 1990, 1997 Cambridge University Press.
This book is in copyright. Subject to statutory
exception and to the provisions of relevant
collective licensing agreements, no reproduction
of any part may take place without the written
ISBN 978-5-00101-665-6 (T. 1) permission of Cambridge University Press.
ISBN 978-5-00101-664-9 © JlaGoparopus 3HaHmii, 2015

MepeiiTn Ha CTpaHuLy C NOJIHO Bepcuen»


https://rucont.ru/efd/443477
https://rucont.ru/efd/443477

MepeiiTn Ha CTpaHuLy C NOJIHOM BepCUen»

OrnaBneHue

IMpenucioBue K TPETbeMy U3AAHUIO . . . . . . . . .

BrarogapHoOCTH . ........ .
naea 1. BeepgeHue B OMONOTUIO . . .. ...........
naea 2. PasHooOpa3ue Xu3Hu Ha 3emne . .. ... ..

2.1. Knaccupukamus . ...................

2.1.1. s gero oHa Hy>kHA? ...........
2.1.2. TaKCOHOMMSI . ... ......cuuueu..
2.1.3. TakcoHOMHMYecKast uepapxus .. ...
214, BUMIOBL.........c..ooiiiiiii..
2.1.5. HckyccTBeHHass U €CTeCTBEHHas
KJIacCUPUKAMU ... ..o ..

2.1.6.  OrmpezeneHre OPraHU3MOB U KITIOUN
2.2, TIATB HAPCTB &« v v ot veeeeeeeeeeeee e
2.3. TIPOKAPUOTBL . . oot vee e eee e
2.3.1. CrpoeHue 6aKTEpUd . ...........
2.3.2. DOPMAKIECTOK .. ...ovevernnn..
2.3.3. Pa3MHOXEHHUE .................
2.34. TdtaHue .............ccuunun..
2.3.5.  Poct nomynsiudu 6akTepuid . . . . . ..
2.4, BUPYCBI . ..o it
24.1. OTKDPBITHE . ..o voeeaeeeennnnn
2.4.2. CBOMCTBABUPYCOB . .. ...........
2.4.3.  2KwsHeHHBII IMKII OakTeprodara . .
2.4.4.  Bupycsl Kak Bo30ynuTeu 0os1e3Heit
2.4.5. CrpoeHue M XKUBHEHHBIA LUK
perpoBupyca Ha nmpumepe BUY . ..

2.5. HapcTBOTPUOOB .. ......ouvnn....

2.5.1.  Cucrematvka U OCHOBHBIE TTPU3HA-
KUTPUOOB . . oo

2.52. CTPOGHUE ...........oovinun.n.
2.5.3. IutaHue ..............ccuon..

2.6. LapctBo Protoctista .................
2.6.1. CucremaTtuka U CBONCTBA MPOTOK-
THCTOB .« e veeee et e e

2.6.2. OrtmenOomycota ...............
2.6.3. Bomopociau ....................
2.6.4. Ornmen Chlorophyta (3eeHbie BOIO-
POCITM) . oottt e

2.6.5.  Otnen Phacophyta (Gypble Bomopociin)
2.6.6. Tlpocreiimme ..................
2.6.7. Ornex Ciliophora (pecHUYHBIE) . . .
2.6.8. Ormen Apicomplexa .............

2.7. LJapcTBO pacTeHUM . .................

2.7.1.  Ormen Bryophyta (rmme4eHOYHUKU U

MXU) oot e
2.7.2. Ortnen Filicinophyta (mamopoTHu-

KOBUIHBIC) .o vvveeeeeeeannnn
2.7.3. CeMEHHBIC PACTEHMS . .. .........
2.7.4.  Ortnen Coniferophyta (xBoiiHbIe) . .
2.7.5.  Ormen Angiospermophyta (ITOKpBITO-

CeMEHHbIC, WM I[BETKOBBIC pacTe-
HUST)

40
41
45
46

46
47
50

51
S1
53
53
55
55

55
59

60
63

65

2.8.

naea 3.
3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

2.7.6. Apanraiuy pacTeHWiIl K XM3HU Ha
1627211 (<
2.7.7. KpaTkoe nepeynciieHle aganTaiui

CEMEHHBIX pPACTeHUI K KU3HU Ha
16 11 P
LlapcTBOo Animalia (CKMBOTHbIE)

2.8.1. DBOJIIOLMOHHBIE TEHAEHLIUH . . . . . .
2.8.2. TunCnidaria ..................
2.8.3.  Tun Platyhelminthes (rockue uepsu)
2.8.4. Twun Nematoda (HemaTOIblI, WA

KPYTJIBIE YEPBU) . . oo v eveeen .
2.8.5. Tun Annelida (aHHenMabl, uIN

KOJTBYATHIC YEPBU) . ..o e v .
2.8.6. Tun Arthropoda (wieHHCTOHOTHE) .
2.8.7. Tum Mollusca (MOJITIOCKH) . . ... ..
2.8.8.  Tumn Echinodermata (urjiokoxue) .
2.8.9. Tun Chordata (xopnoBbie) . ......

XumMunyeckue KOMMOHEHTbI XXUBOIO . . . . ...
BBeneHue B OUOXUMHUIO . . .. ...........

3.1.1. BraemeHTHI, coaepKaluecs
B JKUBBIX OPTAHU3MAX . . . . ... .....
3.1.2. buonormyeckre MOJEKYJHI . . . .. ..
3.1.3.  MakpOMOJEKYJbI .. .............
VYIA@BOIBL . . oo v
3.2.1. MoHocaxapuabl . ...............
322, JIVCAXaPUIBL . . oo vvveeeenaannn
3.2.3. Tlonucaxapuibl ................
3.2.4. BemecTBa, 61M3KUE K MOJIUCAXapy-
TAM .ottt e
JIMOUABL . ... oo
3.3.1. KOMITOHEHTBI JIUTTUIOB . .. .......
3.3.2. OOpa3oBaHUE JIUMHUIOB . .........
3.3.3.  CaotictBa 1 (hyHKIIUM TPUTJIALICPUIOB
334, @ocHOMUIUABL ... ...ovvernnn..
3.3.5. TUKOMUOUOBL . ................
AMMHOKHUCTOTBI .« o v ovove e e eeeee et
3.4.1. CrpoeHue u Kinaccuduxanusi ammu-
HOKMCITOT «.vvveeeeeeeenn.
3.4.2. AmdOTepHOCTh AMUHOKHUCIIOT . . . . .
3.4.3. Cps3u, BcTpeyalonimecs: B MOJIEKY-
JAX OCJTKOB .o vvvveee e
benku ...... ... ..
3.5.1. Pa3mepbl OEJKOBBIX MOJIEKYJT . . ...
3.5.2.  Kiaccudukamus OSJNKOB . .. ... ...
3.5.3. CTpyKTypa GeNKOB . .............
3.5.4. [eHarypaiusi u peHaTypaiiusi 6eJKOB .

JHK 1 PHK — HyKJIeMHOBBIE KUCJIOTHI . .

3.6.1. CrpoeHue HyKJICOTUIOB . ........
3.6.2. OGpasoBaHUE IUHYKICOTUIOB

W TIOJIMHYKJICOTUIOB . . ...\ . ...
3.6.3. Crpyktypa IHK ...............
3.6.4. Crpyktypa PHK ................

OrmnpeneneHre OMOMOMEKYT . . .. ... .....

MepeiiTu Ha cTpaHWLy C NOJIHON Bepcueit»

70

73
73
73
75
79

84
85

97
98

105
105

105
108
111
112
113
115
117

120
121
121
122
122
124
124
124

126
126

127
129
129
130
132
139
139
140

141
142
146
146


https://rucont.ru/efd/443477
https://rucont.ru/efd/443477

MepeiiTn Ha cTpaHuLy C NOJIHOM BepCUen»

Ornasnenve 509
Maea4. depMeHTbl ............................ 152 5.10.3. DHpomIa3MaTUYECKU PETUKYIYM
4.1. CBoiicTBa EPMEHTOB . ... ... ..., 153 BP) o 194
4.1.1. DHeprusi aKTUBALMAU . .. ... ...... 153 5.10.4. PuGOCOMBI .................... 195
4.1.2.  MexaHuswm aeiictsust pepmeHToB .. 154 5.10.5. Annapar Fobku .............. 196
4.2. CKOpOCTb (hepMEHTATUBHBIX PEaKIIHii . . . . . 157 5.10.6. JIM30COMBI . ................... 199
4.3. @akTophl, BIMAIOLINE Ha CKOPOCTb (ep- 5.10.7. Muxkporpyboukd ............... 202
MEHTATUBHBIX PEAKIIAI . . ... .......... 157 5.10.8. MHMKPOBOPCHUHKH . .............. 204
4.3.1. Kouuenrpauus pep™meHra . .. .... 157 5.10.9. MUTOXOHIPUM .. ............... 204
43.2. KonueHtpauus cyoerpata . . ... ... 157 5.10.10. KjeToYHbIE CTEHKU .. .. .. ....... 204
4.3.3. TeMIEPATYPA . ... .. 158 5.10.11. T1n1a3MOIECMBL . ... .ovvveeennn .. 206
434, pH ..o 159 5.10.12.Bakyolmut .. ... 206
4.3.5. JlaboparopHble pabOTHI . ......... 160 5.10.13. XJI0pOommacTbl .. ............... 207
4.4. VinrubupoBaHue GEPMEHTOB . ......... 162 5.11. icniosib3oBaHme pyqHOM JTyIIbI
4.4.1. KOHKypeHTHOe MHIMOMpOBaHue ... 162 M MMKPOCKOMA © .o voive et e e 207
4.42. HeKOHKYpPEHTHOE 06paTUMOE 5.11.1. Pyynasomyna ................... 207
MHTHOUPOBAHUE . . . ..o o oeenn ... 163 5.11.2. CBeTOBOW MUKPOCKOIT . . ......... 208
4.4.3. HexoHKypeHTHOe HeoOpaTUMOE 5.12. MMKPOCKOTIIMYECKNE METOMBI . . ... v v 212
WHTUOUPOBAHUE . . ..o 163 5.12.1. TloaroroBka MaTepuaia st paboThl
4.4.4. Annocrepudyeckue EPMEHTHI . . . . . 164 C MUKPOCKOIIOM .. ..o vvneeee s 212
4.5. KodhakTopbl PEPMEHTOB . . .. .......... 165 5.12.2. TlocTosHHBIE Npemaparsl . .. .. ... 213
4.5.1. HeopraHudeckue HOHbI (AKTUBATO- 5.12.3. BpemeHHBIE ITpeniapatbl . ........ 215
PHI PEPMEHTOB) . .. oo oveean .. 165 5.13.PucyHK# B OMOMOTUU . . . . vvvenn. .. 216
432 1\1:1[51: ngﬁficeﬁ;e‘ rp ynm’l (Hanp M' 165 naBa 6. Muctomorms .......................... 218
4.53. Kodepments (Hampumep, HAJL, 6.1. TIpocteie pacTuTesbHbIC TKaHU (TKaHU,
HAI®, amerwnkodepMeHT A, COCTOSIIIIME U3 KJIIETOK OAHOTO TUMa) . ... 221
ATD) ... 166 6.1.1. TMapeHXuMa ................... 221
6.1.2. KommeHXuMa .................. 225
Maeab. Knetkm ........... ... ... ... ... ...... 168 6.1.3.  CKICPEHXUMA -+« .o veeveen .. 227
5.1. KoHienuust KJIETOUHOTO CTPOCHUSI . . . . . . 168 6.2. Pactute/ibHbIC TKAHU, COCTOSIIIME U3 KJTe-
5.1.1.  TloyeMy UMEHHO KJIETKH? ... ..... 168 TOK HECKOJBKMX TUTIOB . . . .o v v vev e et s 230
5.2. KJIeTKM B CBETOBOM MUKDPOCKOTIIE . . . . . .. 168 6.2.1. Keumema ...................... 230
5.3. T1poKapuOTBl U BYKAPUOTHI . . . . ... ..... 171 6.22. DaooMa ... 235
5.4. KoMnapTMeHThl KJIETOK W pasjejieHue 6.3. DriureananbHasgd TKaHb KUBOTHBIX . . . . . . . 237
TPYIA « ooveee e et e 171 6.3.1. TlpocTble SMUTETUN . .. ... ....... 238
5.5. EQVHUIB UBMEPEHUS . . . oo ver e ... 171 6.3.2. CJIOXHBIEC SIUTEIUHA . ... ........ 241
5.6. DJIeKTpOHHAsI MUKPOCKOMUS . ......... 172 6.3.3. Kene3ucTblit SIMUTENMMA . . . .. ... .. 242
5.6.1. DJIEeKTPOHHBII MUKPOCKOI . . .. ... 172 6.4. CoenuHuUTENbHASI TKAHD JKUBOTHBIX . . . . . 242
5.6.2. Paspemaioliasi ClocOGHOCTb U yBe- 6.4.1. ApeossipHasi, BOJIOKHUCTasl COEIM-
80705 (5351 (S 173 HUTEJIbHAS U KUPOBasi TKAHU . . . . . 243
5.6.3.  TIpwHINII A€CTBHUS U OTPAHUYEHUS 6.4.2. CKeNeTHBIE TKAHU . ... .......... 243
9JIEKTPOHHOTO MUKPOCKOMA . . .. . . 174 6.5. MBIIEYHASL TKAHD . . « o\ oeeeeeennn . 247
5.6.4.  Ckanupyowuit 9JIEKTPOHHBIN 6.6. HepBHasi TKAHD . ...........coooun... 247
MHUKPOCKOIL . . ..o 175 6.6.1. HeWMpoHBI ..................... 248
5.7. ®OpakKUUOHUPOBAHUE KIETOK . ......... 176 6.6.2. HEPBBL oo 251
5.8. YiabTpacTpyKTypa >XKMBOTHBIX M PacTHU-
TEJIBHBIX KIIETOK & & v o o oo e e e e e e e 176 Maea7. ABTOTpOd)Hoe nATaHuMe ............... 253
5.9. KierouHble MEMOPAHBL . ... ........... 182 7.1. TloyeMy KMBbIE OPraHU3MbI HYKIAIOTCSI
5.9.1. MemGpaHsbl 0671a1210T H3GMpaTesb- BOHEPTUU? . ..ottt 253
HOM TTPOHUIIAEMOCTBIO . . . . ... .. .. 182 7.2. Knaccupukauus OpraHu3MOB B CO-
5.9.2. MeMOGpaHEI conepxkar 6e1Kn U - OTBETCTBUU C MCTOYHUKAMU 3SHEPIUU
TIAABL « o 182 1380 w (o101t K 253
5.9.3. ®ochomunuapl ... 182 7.3. 3HaueHHre POTOCUHTE3A . ............ 254
594, BeIKM ... 183 7.4. CTPOCHME JIUCTA . . oo veveevnennnn. 255
5.9.5.  TMKOIMMUABL U XONECTEPOT . . . . . 184 7.4.1. XJTOPOTIIACTBL . ..o voeeeeen. .. 257
5.9.6. KuakocTHo-mo3amuHas — MOZAENIb 7.5. TlurMeHTH GOTOCUHTE3A . ... ... ...... 260
MEMOPAHDBL ... 134 7.5.1. XIOpPODWIUIBL ... ..oveeennn. 260
5.9.7.  @yHkunM MEMOPaH . ............ 185 7.5.2. KapOTUHOUABI ................. 261
5.9.8.  TpaHCIOPT 4Yepes MIA3MATUIECKYIO 7.5.3.  CrnexTpbl TMOIIOMIEHUS] W CIEKTPhI
MEMOPAHY ..o 186 JEHCTBUS . ..o 261
5.10. KieTouyHbIe CTPYKTYPBL .+ oo vvvev v v .. 192 7.5.4.  BosGyxnenue xiopobwiia cgetom .. 261
5001, 8dapo ..o 192 755 DOTOCHCTEMDI 263
5.10.2. LurormasMa .. ................. 194 e TR e

MepeiiTu Ha cTpaHWLy C NOJIHON Bepcueit»


https://rucont.ru/efd/443477
https://rucont.ru/efd/443477

MepeiiTn Ha cTpaHuLy C NOJIHOM BepCUen»

510 Ornasnenve

7.6. Buoxumust GOTOCUHTE3A . ... .......... 263 8.4.3. TlaHKpeaTHYeCKUil COK M XKeub ... 321
7.6.1. VCTOYHUK KUCIOPOAA . .......... 263 8.5. Cyapba BCOCaBIIMXCS MUTATETBHBIX
7.6.2. CBETOBBIE PEAKIIUM . . ........... 264 BEILIECTB .« . vt vove et eee e eae e 321
7.6.3. TeMHOBBIC PEAKLMHM . . . . ......... 267 8.6. TPaBOSIAHBIC . .........coveunrenun... 322
7.6.4. Kparkoe U3JI0KEHHE Tpolecca 8.6.1. 3BYOBI ....vviiieii 322

(BOTOCUHTE3A ... ..o, 269 8.6.2. TlepeBapuBaHUeE 1IEIUTIOJO3bI

7.7. MeTtabonusM ¢ochorauiepara u TpHo30- YKBAUHBIX ...t 322
docara ... 270 8.7. TIUTaHWE YETIOBEKA . .. ..o evn e .. 323

7.8. dakTtopsbl, BIysonre Ha GOTOCHHTE3 . .. 272 8.7.1. Iluranue, murtatesbHble BEIIECTBA,

7.8.1.  Jlumutupytomue GakTopsl . ... ... 272 IAINA M AMETA . ccvvvee e eeeenvnn 323
7.8.2. TpaduKy MHTEHCUBHOCTH (OTO- 8.7.2. CoOanaHcupoBaHHas AM€TA . ... ... 323
CHHTE3A . ot oeve e e e e e 273 873. Boma ..................o 323

7.9. C4~DOTOCHHTES . ... ... .. 275 8.7.4.  IIMIIEBEIC BOTOKHA ............. 324
7.9.1. Tyre Xom9a—CI9Ka . . ..o oo..... 276 8.7.5. DHEPIUSA .......oovviineinn.. 324
7.9.2.  Wrtoroswiit pesyastar Co-nytt . ... 277 8.7.6. VYINEBOmBI ..................... 324
7.9.3. TlosTopHas duKcalMs AMOKCHAA 8.7.7. Jlunuabl (KUPBI M Macia) ........ 324

yIJepoa B KJIETKaX OOKIAIKH TPO- 87.8. bemknm .......... . ... 325
BOJSILIETO TIYYKA . . oo vovevee e 277 8.7.9. BUTaMUHBI .................... 326
7.9.4.  XJ10poracTsl KJIETOK Me30(miia 8.7.10. MuHepajibHbIe BELIECTBA . . ... ... 329
M KJIETOK OOKJIaJKK TIPOBOJISIIETO 8.7.11. MOJIOKO . ........ccuvurinin.n. 330
TIYUKA & ooveeeee e e eenns 277 8.8. PekoMeHayeMble HOPMbI MOTPeOICHUS
7.9.5. 3naueHue C4~IIyTH .. ............ 278 TMTATCJIbHBIX BCIICCTB M NX CTAHIaPTHBIC

7.10. MuHepanbHOe MUTAHMe PACTEHHUI SBHAUCHUS . . oo e e 331
W SKUBOTHBIX v v oo oo, 278 8.8.1. CraHmapTHble HOPMBI MUTAHUS
7.10.1. [dedwuut MUHEpaIbHBIX BelleCcTB . 282 (CHIT) ..o 331
7.10.2. Ocob6ble CIIOCOObI MOIy4eHHs He3a- 8.8.2. Menonbsosanne CHIT........... 334

MEHUMBIX SJICMECHTOB . .« v v v v oo .. .. 284 8.8.3. BnmsiHMe pocTa, 1mojia M akTMBHOCTH
7.11.J1abopatopHbie pabOTHI . . .. .. oovvnn. .. 285 HaCHIT 335
7.11.1. W3MepeHue MHTEHCHBHOCTH (oTo- 8.9. HemnpaBwibHOE MUTAHUE . ... .......... 336
CHHTE3A « o oo oo oo 289 8.9.1. HepBHas aHOPEKCHUS .. .......... 336
7.12. TOUKU KOMIEHCALMU . . . . ... 290 8.9.2. OxupeHue .................... 337
8.9.3. Tonox u obuiee HemoenaHue . . . . . . 338
FnaBa 8. TeteporpodHoe nuTaHme ............... 293 8.9.4. BerKoBasi HEIOCTATOYHOCTD: KBA-

8.1. Tumbl reTepoTpOHOrO MUTAHUS . . . . . .. 294 LIOPKOP M MApasM . ............ 338
8.1.1. TonozoitHoe mUTaHUE . .......... 294 Fnasa 9. Wcnonb3osaHue 3HeprumM .............. 341
8.1.2.  CanporpodHoe nuraHue . . ....... 294 9.1. UTO TAKOE JABIXAHUE . .. .............. 342
8.1.3. CuMOMO3: MyTyaJn3M, IapasuTU3M 9.2 ATD ... ... 342

Y KOMMEHCAIM3M .. ..o oveeen e 295 9.2.1.  Crpykrypa AT® ................ 342

8.2. MexaHU3MBbI MUTAHUS Y XKUBOTHBIX . . . .. 299 9.2.2. 3nauenne AT® ................ 342
8.2.1. DuiabTpOBaHUE ................. 299 9.3. KJIeTOYHOE ABIXAHUE . . .. ..oouvrenn. .. 344
8.2.2. TluraHue ¢ MOMOILLIO ynanew ... 299 9.3.1. [ApIxaTelbHbIe CYyOCTPATHI .. ...... 344
8.2.3. TlutaHue JETPUTOM . ............ 301 9.3.2.  HekoToprle KITIOUEBbIE PEAKIUH . . . 344
8.2.4. Kycaiolue 1 XyIolue pOTOBbIE 9.3.3. OO0uiee npeacraBieHUE O KJIETOY-

YACTHL - o ove e e e e e 301 HOM JIBIXaHUM © . o oo 345
8.2.5. TluTanue XUAKON MUIIEH . . ... ... 303 9.34. Tmukomus ..................... 345
8.3. TNuieBapuTeIbHBIN KaHal yejaoBeka . ... 304 9.3.5. A3pOOHOC IBIXAHUE .. ........... 346
8.3.1. OGOOGLICHHOE CTPOCHHE MTHIIEBAPH- 9.3.6.  AHadpOOHOE ABIXAaHUE . .......... 350
TEJIbHOTO TPAKTa YeJIoBeKa . .. .. .. 306 9.3.7. DddexTUBHOCTL  MpeBpalleHUs
8.3.2. 3yOHOI1 ammapaT 4ejoBeKa ... .... 307 9HEPTUH NP a3POOGHOM U aHasPOO-
8.3.3. PoToBasgimonocTb ............... 310 HOM IIBIXaHUM . .. ..ot 351
834, TIMIEBONL .............c....... 311 9.3.8.  KucnoponHas 3aL0JKEeHHOCTb W
8.3.5. TlepwcTambTWKa ................ 311 HETOCPEICTBEHHbII I bEKT OT MbI-
83.6. KemymoK...................... 312 LICYHOM HATPYSKH . ... oot 352
837  ToHKWA KHIICYHUK - . . . . . . . 313 9.3.9. Hcnonb3oBaHue MpoleccoB Opoxe-
8.3.8. IlepeBapuBaHue ¢ momoursio dep- HHA B MPOMBITIUICHHBIX IEIX . . . . - 354}
MEHTOB B TOHKOM KMIIeYHHKe . .. 315 9.3.10. MUTOXOHAPUM . .. .......c...... 355
8.3.9. BcacbiBaHue NMUIA B TOHKOM KH- 9.4. TasoobMeH ......... St 358
THETHUKE .+« v vovveveeeaeenennns 318 9.4.1.  OIHOKJIETOUHDbIA OPraHMsM, Ha- -
8.3.10. ToncTbii KUMedHuk . 318 MpUMEp aMeda .. ........ovunn.. 359
9.4.2. TloTpeGHOCTH B CIIEIIMATU3NPOBAH-

8.4. HepBHa;{ U TOPMOHAJIbHAsI PEeryJsiust HBIX JBIXATENBHBIX CTPYKTYpax H
yHKUMI NUIEBAPUTEbHbIX XKenes . ... 320 TATMEHTAX .+ o v voeee e eeeeee s 360
84.1. ClHOHA ..........c.cuiiiiiii.. 320 9.4.3. KombuaThie YepBHU, HATIPUMED TOXK-

8.4.2.  2KenymouHbI COK . ............. 320 TICBOW UEPBD . . v o veeeeeeeeenn 361

MepeiiTu Ha cTpaHWLy C NOJIHON Bepcueit»


https://rucont.ru/efd/443477
https://rucont.ru/efd/443477

MepeiiTn Ha cTpaHuLy C NOJIHOM BepCUen»

Ornasnenve o1
9.4.4. HacekoMmble, Harpumep capanya .. 361 10.4.3. KpyroBopoT Bojbl (THIposoruye-
9.4.5. KoctHble pbIObI, HATTPUMEp cenban . 363 (632737 81170291 ) I 401
9.5. T'a3000MeH y MJIEKONMUTAIOIIHUX . . . . .. .. 365 10.5. ®akTopbl, BIAUSIONIME Ha OKPYXKAIOIIYIO
9.5.1. CrpoeHue IbIXaTeNbHOM CUCTEMBI . 365 cpeay U MeCTOOOUTAHUS . . ... vv .. .. 402
9.5.2. Ta3000MeH B aJIbBEOJIAX . . . . . ... .. 369 10.5.1. A6uoruueckue GakTophl . ... ... .. 402
9.5.3. TlneBpasbHasi MOJMOCTh . ... ....... 369 10.5.2. TlouBa . ......covviiiiiiann. 407
9.5.4. MexaHU3M BEHTWISILIUU (IBIXaHMST) 370 10.5.3. buortmyeckue hakToOpHl ... ....... 408
9.5.5. Perynsiuus AbIXaHUS .. .......... 371 10.6. Dkonorust coobiecTB (cuHakoymorust) ... 408
9.5.6. OOGBEM JICTOYHOTO BO3MyXa M €M- 10.6.1. TlepBuuHas U BTOPUUHAST CYKIIECCHST 408
KOCTB JIETKMX . . veeeeeennnn 373 10.6.2. XOm CYKLIECCUM . ..o vvv e, 410
9.5.7. H3mepeHue IbIXaHUs IIPU MTOMOILU 10.6.3. TIpyMeHeHME CyKLECCHOHHBIX 3aKO0-
CIIUPOMETPA .. ................. 374 HOMepHOCTeI‘/'I K PEeKyJbTUBALUU 3€-
9.5.8.  OCHOBHOM OOMEH . . . ............ 375 MEMD « vttt et 412
9.5.9. [wsixarenbHbiit kKoabduuurent (JAK) 375 10.6.4. 3OHATBHOCTD .. .........c..oun.. 412
9.6. T'a3000MeH Y IIBETKOBBIX PACTEHHUH . . . .. 377 10.7. TTomyasiLiMOHHAST DKOJIOTUS . . . ... . ... . 413
9.7. Bone3HU OpraHoB AbIXaHUS . .......... 378 10.7.1. PoxmaemMocTb M CMEPTHOCTD . . . . . . 413
9.7.1. HenocpencTBeHHOE BIUSHUE Kype- 10.7.2. KpuBble BBDKMBAHUS . . ... ....... 413
HUs Ha JIETOYHYIO BEHTWIALMIO U 10.7.3. YBenuuyeHue pa3MepoB (pocT) To-
TA3000MEH ... ..ovvinnnnnnn. 378 MyJSUMU U KPUBBIE POCTA . . ... ... 415
9.7.2. bpoHXuajbHast aCTMA . .......... 378 10.7.4. BHyTpuBHIOBbIC (BAKTOPDI, BIMSIIO-
9.7.3.  DOMdU3EMa JIETKUX . . ..o 379 1K€ HA Pa3Mepbl MOMYJISALUN . . . . . 416
9.7.4. BpoHXuT ...................... 380 10.7.5. MeXBUIOBbIEC B3AUMOLEICTBYS, BIIM-
9.7.5. Pakumerkux .................... 380 SIOLLME Ha pasMepbl ONYJISILMH . . .. 417
9.7.6. BJmﬂHI/Ie BO3pacTa Ha paboTy JbIXa- 10.8. BiusiHMe yesioBeKa Ha 9KOCUCTEMBI . . . . . . 419
TCJILHOM CUCTEMBI 381 10.8.1. 3arpsi3HeHMe BO3LYXA ... ........ 419
Fnasa 10. OpraHn3mel U OKpyXaiowas cpepa . . . . .. 383 10.8.2. 3arpsisHEHHE BOIBI . . .. .......... 423
10.1. TTOAXOABI B OKONOTUM . . . . o oo oeeennn . 384 10.8.3. PaspymieHue HaseMHBIX 9KochcTem 428
10.2.DKOCHCTEMBI . . .o vvoeeeeeeee .. 385 10.8.4. Tectuumabt u okpyxaroasi cpesia . 431
10.2.1. OnpeneseHus 1 OCHOBHbIE IOHSATHS 385 10.9.OxpaHa okpyxxawouieit cpenbl . ......... 436
10.2.2. O61as CTPyKTypa 3KOCHUCTEM . . . . . 385 10.9.1. lns yero coxpanate npupony? ... 436
10.2.3. TIOTOK 9HEPIMH U OGUOTEOXMUMUYE- 10.9.2. CoxpaHeHMe reHeTUIeCKOTO Pa3HO-
CKME LUKIDL « o vvveeeeeeeen 386 00PABMST .« o ovee e 437
10.3. DKOCHCTEMBI ¥ TOTOK SHEPTHU . . . . . . . . 387 10.9.3. TlpakTudeckuii mpuMep coxpame-
10.3.1. CoJHLIe KAK UCTOUHUK SHEPIuu ... 388 Hist BUIA: ahPUKAHCKHIA CIIOH . ... 441
10.3.2. TlepeHOC SHEPTUU: THILIEBbIC SN 10.9.4. TlnaHbl Ha Oymymiee . ............ 443
M TpohUYeCKNe YPOBHH . . . . . . ... 388 10.9.5. VYcroitunBasi 3KcIuTyaTalMsi pacTu-
10.3.3. TIWIIEBBIC CETH . . . oo e e 390 TeJIbHBIX U KMBOTHBIX PECYPCOB ... 444
10.3.4. DkonoruyecKkye MUPaMUIbl . . . . . . 392 10.9.6. PeyTtuimsauns oTX0mOB . ......... 446
10.3.5. DdheKTUBHOCTL MEpeHOca 3HEP- 10.9.7. Opranusaumu 1o oxpaHe OKpyxkaro-
TUU: TIPOIYKTUBHOCTD . ..o v ... 395 weit cpensl B bputanuu .. .... ... 448
10.4. BuoreoxuMn4eckre MUKIBI — KpPYroBO-
POTBI BOIBI M OUOTCHHBIX OJIEMEHTOB . . .. 398 YkagzaTenb NaTMHCKUX HA3BAHWA .................. 451
10.4.1. KpyroBopoTaszora .............. 398 . -
10.4.2. KpyroBopoT yIiepoma . . . . ... . ... 400 MpepMeTHbIM YKA3aTeNb ... .............cccovvn... 455

MepeiiTu Ha cTpaHWLy C NOJIHON Bepcueit»


https://rucont.ru/efd/443477
https://rucont.ru/efd/443477

