OU3NONOTUS
YENTOBEKA

C OCHOBaMW
NaToPpU31NOoNornm

PeAaKTopbl
UCrld M. XEKMAHH




OU3NO0JIOI'NA
YEJIOBEKA

C OCHOBaMWU
naToPpur3nonormn

Pepaktopbl P. ©. UMWAT, ®. NAHI, M. XEKMAHH

B nByx Tomax

)

[lepeBoa C HemeLKOro

nog peaakuuen

AoKTOpa buon. Hayk M. A. KameHckon
pokTtopa buon. Hayk B. M. Kosanb3oHa
pokTopa 6uon. Hayk U. B. dununnosunua
KaHg. buon. Hayk B. H. Eroposoid

KaHg. 6uon. Hayk T. B. JlunuHoii

T. C. Ounatosoit u E. K. CenusanoBoii

Y

Mocksa
Jlaboparopvis sHaHwMi



VIIK 612
BBK 28.707.3+52.5
®50

ITepeBoguHnKH:
K. JI. Tapacos, A. lO. l'onosuna, JI. 1. 3emaenensues

PenaxTtophl nepeBona:
M. A. Kamenckas, B. M. Koeans3oHn, W. B. ®ununnosuy, T. B. Jlununa,
B. H. Eroposa, T. C. ®unarosa, E. K. CemBanosa

DU3HO0I0THsT YeI0BEKA C OCHOBAMH NATO(GU3MOIOTHM : B 2 T.

®50 T. 2/ nogpen. P. @. IlImunara, ®. Jlanra, M. XexmaHHa ; Iiep. ¢ HEM.

nox pen. M. A, Kamenckoit u ap.—M. : Jlaboparopus 3HaHMH,
2019.—494 ¢. : wmi

ISBN 978-5-906828-32-3 (T. 2)
ISBN 978-5-906828-30-9

ITouemy Bo3HuKaeT xaxnga? [louemy Mbl JoKHBI cuare? [louemy 6e3
JBIXaHUS MBI HE TPOXKHBEM U NATH MUHYT? B 3TOi, cTaBmedl ajis MHOTHX
HACTONBHON, KHHUTE BBl y3HAeTe, KaKk «paboTaeT» 4eloBeYECKHH opraHu3M. B Hel
PACKpPBIBACTCA MHOXKECTBO TEM, B HACTHOCTH (PU3MONIOTHA KICTOYHOTO ABIXAHMUSA,
paboThl TONOBHOTO MO3ra, cepaua u moyek. CTyAEHTHl HalmyT 31eCh BCe, 4TO
HeOOXOMUMO s y4eObl. ABTOpPBI, JKCHEPTHI C ODILEMHUPOBON HM3BECTHOCTHIO,
3HAIOT M YMEIOT OOBACHATH CBOH IpeAMET, KaK HUKTO JApYroil. B crienuanbHbIX
nHGopMaHOHHEIX OnOKax KpaTko IIPe[CTaBICHBI KIIFOUEBRIC IIOHATHs, Oonee
1100 wimocTpanyii TIOMOraloT 3aKpenisTh 3HaHUS BH3yalbHO, a OOCYXJIeHHE
cebie 200 KWIMHHUYECKUX NPUMEPOB OKAXKET HEOLEHUMYIO TOIACPXKKY OyAyIUM
BpadaM B MX INIOBCEIHEBHOHM KiMHHYecKoH mpaktuke. HoBoe m3zaHue MOCTY:KHUT
UeaTbHbIM PYKOBOACTBOM [/l OOyYeHHsS M HOBTOPEHHS MaTepHana [epen
IK3aAMEHOM.

JUIs cTyneHTOB MENMIMHCKMX, OMONOTMYECKHX BY30B, Bpadci pasmTHYHBIX
CIIELHAJIBHOCTEH.

YIK 612
BBK 28.707.3+52.5

IMpuBeneHHbIC B KHHMIe MOKA3aHHd K MPHMEHEHHUIO, TPOTHBOIOKA3AHMS H JO3MPOBKH IIPENAapaToB HACTOATENBHO
PEKOMEHAYeTCs CBEepsATh ¢ MHGbOpManueil MX APOU3BOIMUTENEH M COOTHOCHTH C KIMHMYECKUMH IIPOLEAYPaMH.
ABTOPBI, PEAKTOPbI U M3[ATENIb HE HECYT HUKaKOH IOPHAMYECKOH OTBETCTBEHHOCTH 3a JIOOBIE CONEPIKAIUECS B TEKCTE
H WULIOCTPALMAX OMIHOKKA WIH YIYIIEHHS.

Peodaxyus uckpenne 6nazooapum 8cex,
KMO NPpUHUMAL YYACIMUE & NPOUecce NOOLOMOBKU HOB020 DYCCKO20 UOAHUA KHUSU

Vyebnoe uzoarnue

OHU3HOJIOIrusl YEJOBEKA
¢ OCHOBAMH NATO(PHU3IHOIOHH

B mByx TOmax
Tom 2

Benyummii penakrop KaHz. Ouon. Hayk B. B. [eiidebpexm
XynokecTBeHHbIH pemaktop B. A. IIpoxyoun
Texunueckuit penaxrop 1. FO. @edoposa. Koppexrop M. H. Ilankosa
Komnblotepras Bepctka: B. . Casenves

Tlognucano B medars 15.11.18. @opmar 60 x 90/8.
Vea. neu. 1. 62,00, 3akas Ne B3K-00006-19.

NznatenscTBO «JlabopaTtopus 3HaHHM»
125167, Mocksa, mpoe3an Asponopra, 1.3
Tenedon: (499)157-5272
e-mail: info@pilotLZ.ru, http://www.pilotLZ.ru
Orneyarano B AO «Ilepsas Obpasuosas Tunorpadus», prunuan «Jlom nedatn — BATKA»
B TIOJIHOM COOTBETCTBHH € KaUeCTBOM [IPEIOCTABICHHBIX MaTEPHAIIOB.
610033, r. Kupos, yi1. MockoBekast, 122.

Translation from the German language edition:
Physiologie des Menschen edited by Robert F. Schmidt,
Florian Lang, Manfred Heckmann
Copyright © Springer Medizin Verlag Heidelberg 1936, 1938, 1948,
1955, 1956, 1960, 1964, 1966, 1971, 1973, 1976, 1977,
1980, 1983, 1985, 1987, 1990, 1993, 1995, 1997, 2000,
2005, 2007, 2011
Springer is a part of Springer Science + Business Mediz
ISBN 978-5-906828-32-3 (T.2) All Rights Reserved
ISBN 978-5-906828-30-9 (© Jlaboparopust 3Hanmit, 2019



OMNABJIEHME

V. KpoBb 1 MMMYyHHanA 3awuTta

nasa 23. KpoBb
Bonwgpeane Henxmann

BBEACHME : cvivrms smems sms vmsms sms cmams iMs imimpims s
23.1.
23.2.
233.
234.
235.
23.6.
237.
Nutepatypa

CD)/HKLI,VWI 1 cocTas KpoBU

MNasMakpoBM . ... ... ....ciiiriinnnnnn..
SPUTPOUNTBL . . o oot
JIEAKOUMTBI . .. . oot s
TPOMOBOLIMTEL. &« v vt e e e
OcTaHoBKa KpOBOTEYEHMS U CBEPTLIBAHUE KPOBH . . .

[pynnbl KPOBM YENOBEKA. . .. ... . ..o oo ..

MnaBa 24. UMMYHHAA CUCTEMA . . .. v v v v ens s v ans
3pux Iynvbunc, Kapn C. Jlanz

BBEOEHUE . . . . .. ..

24.1. BPOXOEHHBIA UMMYHUTET . .. . ... i

24.2. MNpNOBPETEHHBIN MMMYHUTET .. .. ..ot i s

24.3. NMatoduUanmonorna UMMyHHOW CUCTEMBE. . .. ... ... ..

fiutepatypa

VI. Cepaue v kpoBeHoOCHan cucTemMa

Inaea 25. 3nexkTpodusnonormacepaua.............
Xanc-Muxasns ITunep

BBEOCHNG : « : ss s sis ams s s s smsmnsms a5% 65 e 8@ a5

25.1. Knetka paboyero Muokapaa B nokoe

U B BO3OYKOEHHOM COCTORHMM. . ... ... oo ..
25.2. MpoBsogsawas cucteMa cepala. . ... .. ....ovo.n..
25.3. OnekTpokapguorpamma

fiutepatypa

maBa 26. MexaHMKA CEPALIA. - . . . ... v v vnvnenrannnnn
I0peen [aym

BEBEAEGHVE ;imime cms chims 05 6 ims 2005 95 105 SRiAMiM: 16

26.1. CepAue KaK MbILUEYHBIM HACOC. . . .. v v v i ee e e v n

26.2. MexaHuam Opanka—Crapnuira u 3akoH Jlannaca . . .

26.3. Onarpamma paboTbicepaua. ... ..o vene i nn .. 84
26.4. B3aumopgeicTeue cepaua U KpOBEHOCHON cUCTEMBI . 88
26.5. Perynauyusa cunbi cokpaweHus cepgua. .. ......... 92
26.6. CepaevHast HeQOCTATOUHOCTb . .. oo oo vvv e v e e 96
26.7. ViccrnienoBaHue MexaHuku cepala y nauueHTa. . . . .. 99
Nintepatypa . . ... 103
Magea 27. O6MeH BewecTB B cepaLe U KOPOHaPHbIN
KPOBOTOK. . : s 55w sie sismmswss s msismutmsas soimsnss 104

Anopeac Hoticcen
BBeOeHUe . . . ... .. e 104
27.1. BHepreTnyeckuit oBMeH MMOKapaAa . .. .......... 104
27.2. CybcTpaTbl M OOMEH BEWIECTB . . . .. ..o v et 106
27.3. KOPOHAPHBIA KPOBOTOK . . . . v v oee e e e veaae s 108
Tuteparypa . ... ..o 110
masa 28. KpoBoobpawenme ..................... 11

Parep I1. bparndec, Pyou Bycce
BBEOEHUE . . . ... . 111
28.1. BeegeHue un MEXaHWKa KPOBOTOKA . . .. .. ..... ... 111
28.2. Ceonctea CTEHOK COCYA0B U apTepuansHas

FEMOOMHAMMUKA . . . . .ottt ittt e e eee s 116
28.3. CUCTEMA HABKOIO AABMEHUA. . . . . .o oo v e e e e 121
28.4. MUKPOUMPKYIISAUNA . . . L.t i e i e e iein e 127
28.5. HepBHas perynauusi kposocHabxenua. ... ..... .. 133
28.6. KomnoHeHTbl 6a3anbHOro cocyaucToro ToHyea . ... 136
28.7. Moaynsuusi TOHyca COCYyA0B LUPKYNUPYIOWNMI

rOPMOHaMU 1 Ba3oaKTUBHbLIMK NenTAaMA . . ... .. 139
28.8. 3HAOTENUA: LEeHTpanbHbIA MOAYNATOP

COCYAUCTBIX PYHKLUMIA. . . . . ..o 142
28.9. CuHONCUC NOKanbHOW U CUCTEMHOI perynsauum

KPOBOCHABXEHUA . . . ... .. ... 149
28.10. MexaHnambl ZONTOCPOYHOW perynsumm . ... .. ... 155
28.11. AganTtauusa cuctembsl KposoobpalleHus

K MEHAIOLMMCA YCIOBUAM . . ... ... ..o en 158
28.12. Manblin Kpyr KpOBOOOPALEHUA . . . .. ... ... ... .. 164
28.13. OcobeHHocTM KpoBOoOGpaLLEHNS B pa3nunyHbIX

o7 o] -1 - 166
28.14. UNsmepeHne napaMeTpoB KpoBoobpalleHus. . . . . . 169
Tiutepatypa .. .. ... 171



6 OrnaeneHuve

Vil. Perynsuns BHYTpeHHEN cpeabl OpraHn3ama

naea29. TMouKKU. . ... ... .. i i
Pnopuan Jlane

BBERBHNE . . . ...
29.1. OYHKLHUN N CTPOEHNE MOMEK « .. o oo v e e

29.2. NoueyvHoe kpoBoobpaleHune n knyboykosas
PUNBTPAUMA. . . . oot

29.3. Mpouecchl TPAHCNOPTa B NPOKCMManbHbiX

KaHanbLax

29.4. TpaHcnopTHble npoueccel B netne leHne

N KOHUEHTPpUpoBaHue mouu

29.5. TpaHCnopTHbIE NPOUECChl B AUCTaMNbHOW YacTy

HedpoHa

Hapyiuere npoueccos TpaHcnopTa, BNuaAHne
ONYPETUKOB, YPOIUTUAS . . o oo o oo e e v e e

29.6.

29.7. Metabonuam no4ek U npotekawLme B HUX

OUOXMMUUECKAE MPOLBCCHI. + .« v v v v e e e
29.8.
29.9.

29.10. BaxHenLLne KONMMYECTBEHHbBIE XapaKTEPUCTUKN
OYHKUNOHUPOBAHUA MOMEK. . . . v o v e e e v e

Jlntepartypa

Perynsuus dyHKUMOHMPOBAHUSA MOYEK. . .. ... .. ..
[OpMOHbI NOYEK. . . . ... ....... ~

Maea 30. BogHbit ¥ INEKTPONUTHLIA OOMEH. . ... ...
Illoumyc b. Ilepccon

BBeOEHUE . . .. .. e

30.1. BopHo-anekTponuTHeIA 6anaHc

30.2. XKugKocTtb BO BHYTPUKNESTOUHOM
M MEXKNETOYHOM MPOCTPAHCTBAX. . . . o v oo v v v

30.3.
304.
30.5.
30.6.
Ilutepartypa

PerynvpoBaHue BblaerneHns Bogbl M COMU . . . . . . . .
Perynuposanve notpebnenus Boabl v conu. . . . . . .
HapylueHnsi BOOHO-3NEKTPONUTHOTO obmeHa. . . . . .
Karnwveebii obmeH

Fnaea 31. O6meH KanbLus, MarHust u doccopa
DQnopuan Jlane, Xaitnu Mypep

BBEAEGHME . . .. .. e
311.
31.2.
31.3.
31.4.
31.5.
Nutepatypa

duaunonoruyeckoe 3HaueHue docdata Kanbuma . . .
PerynuposaHue obmeHa ocdata kanbums
KocTb

HapylweHnuns obmena docdara kansums

MarHUeBBIM OBMEH . .. ... . . oo

VIil. Npouecc prixaHwus

fnaea 32. flerouroe abixanue
Kapa Kynyenomanu, Onugep Tvioc

BBERAGHAR 1 c v simsos saems somsmn omime smeime «meimn <ms s

32.1. OCHOBHble MEXaHU3MbI, NeXxalme B OCHOBE
NpoUECCa AbIXanus

32.2. BEHTURAUMA NETKUX . . . ... e 258
32.3. MexXaHUKa ObIXaHWUA . .. . .. oo 263
32.4. [23006MEH B METKMX . ..« v oo e et e e e e 274
32.5. Tepdysns nerkux n aprepuanv3aums Kpoem. . . . . . 279
futepatypa . ... ... 283
Maea 33. PerynaumMa gbiXaHus . ... ..........oonn. 284
Jumenom B. Puxmep
BEBEHEHME 5 s sisios 55 505,88 558 $00 2 58 w85 ve S8 ambome §8am 284
33.1. ObIXaTenbHbIA PUTM . .. . oot e e 284
33.2. [bIXaTenbHBIE LEBHTPBY .« . oo oo v e e e 288
33.3. XUMUUECKUN KOHTRONb AbIXAHUS . . .. .. .. ....... 294
33.4. PedhneKkTopHbIA KOHTPOMNb AbIXaHUA . . .. .. ... .. .. 299
Mutepatypa . ... ... 301
fnaea 34. Tpchn‘ppT AbIXaTeNbHbLIX TA30B . ........ 302
Bonegheane Henkman
BeegeHue . . ... ... 302
34.1. buoursnyeckmne OCHOBLI TpaHcnopTarasa ... .. .. 302
342 . TeMOrmoBUH . ... ... . ... i 304
34.3. TpaHcnopT O BKPOBM . . . o oo vieiiee e 305
34.4. TpaHcnopT CO,BKPOBM . . . o oo v it e e e 311
34.5. 3apoabllueBblf ra3000MeH . .. ... ... ... ... ... 313
JIMTEepaTypa . ... 314
Masa 35. KNCNOTHO-OCHOBHLIN 6analc. . .......... 315
@nopuan Jlane
BBegenwe . ... .. 315

35.1. YpoBeHb pH n ero nogaepxaHue 3a cuet bycdepor 315

35.2. Perynupoeanue pH. .. ... .. ... L. 319

35.3. HapyLwieHua kucnoTHo-ocHoBHoro BanaHca. . . . . . . 324

TINTECDATYDE wrws sz cms on sms amems sms 85 505 65 55 83 327

Fnaea 36. Kucnopog B TkaHsax: cybcTpar, curHan

W NOBPEXAAIOWMNA (PaKTOP .. ... covvviinn i nnn 329
Vavpux Hon

BBeoeHue . . . ... ... 329

36.1. MoTpebHOCTL B KUCMOPOAE. .« .« o o v v ov e e e 329

36.2. ObecneueHne TKaHW KACIIOPOAOM . . . ... ........ 331

36.3. Mocneacteus gedmumta KACNOpoAa .. ... . ... ... 335

36.4. Kucnopoga kak curHanbHas Monekyna . . ......... 340

36.5. Kucnopog kak nospexgatowni paktop. ... .. .. .. 341

Jmreparypa . ... . 344

IX. O6meH BeujecTs, pabota, BO3pacT

Tnasa 37. MUTaHMe . ... .. ...t 346
Xanc K. Busanbcku

BBEOGHME . . .. e 346

37.1. PAUMOH MUTAHUA. . . vt i e i i e i i ee e e e 346



Ornaenenve 7

37.2. MakpOHYTPMEHTDbI - . . . o oottt i e i e 348
37.3. BUTAMUHDBIL. « . v et 352
37.4. MaKkpo- U MUKPOAMEMEHTBI . . . . v oo vt v e e e e 385
JINTEPATYPA . . . oot e e 357

aga 38. DyHKUMM KenynoHHO-KULLIEeYHOro Tpakra . . 358

Ilemep Byneaw
BEBABHWE s vvvms swsamems sms 8¢ 505 503 Lmsms 865 95 $8u 358
38.1. O6wuit 0630p hYHKUMIA >KENYLOUHO-KULLEYHOTO

TPAKTE . oottt 358
38.2. Cekpeums n MOTOPUKA XKEeNyao4HO-KULIEYHOTO

TOAKTA, s sms smeme sims 55 S5 02 G55 85 LHs SMEWD 362
38.3. Potoast nonocTb, ropTaHb M NULLEBOS . .. ... . ... 366
384, KenyoK. . ..o 370
38.5. MopxkenynouHasi Xenesa .. .......ocovvnvin ... 378
38.6. MeueHb M CeKpELMA KENMUM. . . . . .t ee e 380
38.7. TOHKMAKULLEYHUK . . . . .o e e e e e e e e n s 387
38.8. ToncTbIf KULLEYHWK U NpAMast KUWKA . . .. ... ... .. 390
38.9. ABcopbuws anekTpornuToB, BOAbI, BATAMUHOB

I T 1= = 392
38.10. MNepesapuBaHue n abcopbuna nuTaTensHbIX

BELUECTB . o ot ittt it e e e e 397
38.11. UHTecTMHanbHbIE MEXAHU3MbI 3aLLUTLI

N KULIEYHBIE BaKTePUM . . .. . ..o 403
NATEPATYPE, i: cmsms rms sms smams s o2 dmims tm1 (MEmE 50 406

naBa 39. 3HepreTuueckun n rennoson 6anaHc,
TEPMOPETYIIALIAR . . .ottt vt e ittt i s e e 407
Hownmyc B. Ilepcon

BEBEHEHME ¢ i s vu o sn vms 56t smitis oinn eiis s sais 6 vn i 407
39.1. SHepreTnyeckast UEHHOCTb NUTATENbHbIX

BELUECTB . « ot v vt e et e et e e e 407
39.2. OHepreTM4eCcKMM OOMeH . ... .. ... ... ... .. 410
39.3. TemnepaTypa TeMa YenoBEKa. . . . ... ........... 414
39.4. TepMOPErynALMS . . ..o i it e e 416

39.5. Tennonpogykumst, TENNOOTAQYA . .« . .« v o ven ... 419

39.6. Tepmoperynsuusa B HOPME ¥ Npy NATONOTUM . . . . .. 425

TINTEPATYDA & cusivems iwuvmenssnsnsinswims i inss 428

Mmaea 40. CnopTtuBHas dusnonorus n pusmonorus

APYOA - cvs spmmimpEpews o EP@EEp e DsMmews o4 @i H 429
Vpc Bymenve
BBERGHNE Y « sy sms tmems swymy cmins SHEME 05 8 Lm0 429
40.1. MOLWHOCTb 1 NPOU3BOANTENBHOCTD . . . . . .o v .. ... 429
40.2. TIPOAYKUMA SHEPTUM . . . . vttt e ee e 430
40.3. AspobHasi n aHaspobrasi Harpy3ka . .. .......... 432
40.4. dusmnonorudeckne agantauuu K oruan4eckomn
AKTUBHOCTM. . oottt e et et e e e ae et 436
40.5. Harpy30oUHbI€ TECTBl . . . o o oot vt vt e e e v 443
40.6. MoTopHoe obyuyeHne ¥ TPEHUPOBKA . . . . . .. .. .. .. 446
40.7. YcTanocCTb, NCTOLLEHWNE, Neperpyska n oTapIX . . . . . 449
408 TIOTIHE v sms w5 sms 95 055 smems siims smemims £ 453
JIATEPATYPA ss cmsms s 97 168 smime (HIEE 97 CHE@E § 13 454
aBa 41. CTapoCTb M CTapeHue . ................. 455

Tomac ¢on 3enunucku

BBEOACHUE . « :wsws sis cmemu sms emens emimens imems ams 455
41.1. YToTakoe CTapeHne? . . . .. ... 455
41.2. KnetouHble U MONEKYNAPHbIE MEXaHU3MbI

CTAPEHUS . . it 458
41.3. N3MEeHEHNSA OpPraHoB B CTAPOCTU . . ..o oo e e . 462
41.4. QyHKUMOHAnNbHbIE HapyLeHus v 6onesnn .. .. .. .. 467
41.5. BmewatenbCTBO B NPOLECC CTAPEHUA . . . .. ... ... 468
JUATEPATYPE : 56 sms smy opms smeme smems Smimsms (msms 471
MPUIOKEHME . . ettt et e e ae e e e 472
AT TabNULbI .. ...ttt it ettt e e 472
A2 CnoBapb COKPALEHUM . . . . ..ot v e eniennnnenens 488

A3 EguHuubl uamepeHus u cpusanonormyeckme Hopml 489



