AHOPEM LIJIAXO0OB






AHOPEM LIJIAXO0OB

AHATOMMA
HA IIAJIBIIAX

Ina neTreu u poauTeNnen,
KOTOPbIE XOTAT
OOBACHATH NEeTAM

MN3patenscteo ACT
MockBa



YIIK 087.5:61
BBK 28.706+5

les

168

Winaxos, AHppent JleBoHOBUY

AHatomus Ha nanbuax. / Auppeit LWnsxos — MockBa:
N3patenbctBo ACT, 2017. — 320 c. — (bubanoTteka ByH-
LepkuHAa. HayuHble ckasku).

ISBN 978-5-17-102894-7

OpraHu3m 4yenoBeKa MU3yyaloT TpU HayKU — aHaToOMus, GU3noNorus
W rurMeHa. AHaToMus U3yyaet cTpoeHue opraHusma. Gusmonorus usy-
YaeT (YHKLMM OPraHoB W BCETO OPraH13ma B LieNom.

TUrueHa 13yyaeT ycnoBus, HeOOXOANMbIE ANIS COXPAHEHUS U YKpe-
nAeHUs 3[0POBbS.

Cpeau Tpex 3TUX HayK camoi TPYAHOM A1 MOHUMAHKS, 4TO B WKONAX,
4TO B BbICWUX Y4eGHbIX 3aBEAEHUSX, TPAAULUOHHO CYUTAETCS aHATOMMUS.
BbITyeT MHeHWe, YTO aHATOMUIO MOXKHO OFOJETb TONBKO 3yGpeKoi. y-
6puThb, 3y6puTb U ewe pa3 3ybpute! NHaye Hukak! Ha camom xe pene
370 He Tak. Ecin paccMatpuBaTh YenoBeyeckuil OpraHu3m Kak efuHyto
CUCTEMY, @ He HABOP OTAENbHBIX OPraHoB, TO Cpasy CTaHOBUTCS ACHO, Ha-
CKONbKO NOFUYHO OH YCTPOEH. HyXHO He 3y6puTh, a AyMaTb — NoHWUMaTh
Ha3HayeHue KaXAOoro opraHa, BUAETb B3aUMOCBA3b MEXAY OpraHamu u
cuctemamu v T.n. Npu Takom nopxone 3y6puUTh HUYEro He MpuUAeTcs.

VIK 087.5:61
BBK 28.706+5

ISBN 978-5-17-102894-7 © Lnsxos AJ.

© 000 «MN3patenbctBo ACT», 2017



OrnaBneHmue

MpeancnoBre. . ..ot i i it iiieeeeeenn. 11
MABA 1. KNIETKW. TKAHW. OPTAHbI . ......... 14
Knetka. . . oo i e 14
XUMNYECKUIA COCTAB KNMETKM v v e e e e e eeeeeennn 24
JeneHne KNeTKM. . oo vt i it e e i i ieeeen 27
MeKKNETOYHOE BELLECTBO . v v v v v v e v ve e aeennn 33
TKAHM . oot 34
OpraHbl. CMCTEMBI OPFraHOB. « v v v v v v v e e v e 44
YpoBHM OpraHM3auum OpraHm3Ma . ............ 57

[MTABA 2 ONOPHO-ABWUTATENbHAA CUCTEMA. .. 59

087=Y 1 = PP 60
TUNbl COEAMHEHNA KOCTEM. o v v v v it v e ee e e 69
CKENEeT TOMOBBI v v v e ve et eeeeeeeeeennnens 74
CKENET TYMOBUILA « « v v e e e eeeeeeeennannn 76
CKeNeT KOHEYHOCTEM « oo v v e e e eeeeeeeennnn 80
MNoBpexaeHnsa onopHoO-fABUraTenbHON cuctembl. . 82
CKENETHBIE MBIWLBL + v v v v ee e eeeeennnennns 85
OcHOBHble Tpynnbl CKENETHbIX MbIWL oo uew ... 87
HapylweHuns ocaHku 1 nnockoctonue ......... 90
[MABA 3. KPOBEHOCHAA CUCTEMA .. ........ 95

COCTAB KPOBM. « v v v v v e et eeeeeeeennnnnnnn 96



YCTpOMNCTBO KPOBEHOCHOM cMCTEMbl. bonblon
W Manblil Kpyru KPoBOOOpaLWeHUs . ........
Jlumdatnyeckas cucrema. [iBuxenne numdsi . . .
[lBMXKeHMEe KPOBM NO COCYAAM « v v v v v v vnnn..
MpepynpexpeHune 3abonesaHunii ceppua
0T/ T -
epBas nomolb NpU KPOBOTEYEHUAX ... .....

[MABA 4. ObIXATEJIbHAA CUCTEMA. .........
[1Ba CNNIOBA O TOPTAHM & v v v e e ettt e e e e eeeanns
[bIXaTenbHble OBUKEHMA . .o v v v e e ennnn..
Perynauma gbIXaHUA . . ..o vv e vt i e e e e e
HM3HEHHAA EMKOCTb IETKUX. v v v v e v e e e e e e ns
lepBas NOMOLLb NPU NOPAXEHUMN OPraHoB
BbIXAHUA © e e e e e i e i ieeeeeaaeennn
WcKyccTBeHHOE AbixaHue M HenpAMON Maccax
CEPALA « v vttt eeeeeaaaaannns

MABA 5. MALLEBAPUTEJIbHAA CUCTEMA. .. ...
OYHKUMM NULWEBAPUTENbHON CUCTEMBI. « v v v v .
(00 You = 1= 1 171 1 N
POTOBAA MOMOCTD & v v v vt v e e et ennnns
WMenymoK . oo oo e
ToHKaa kuwka. leyeHb n nogxenygoyHas

D (=) [<Jc Y- I
TONCTAA KMWIKB . v v v oo e e eee oot eeneennnnn
Perynauma nuieBapeHns . . ..o v v e e e e e eenn ..
OOMEH BELLECTB M SHEPTUM. « v v v v e eee e

MABA 6. MOYEBBIAENUTENBHAA CUCTEMA. ..
MOUKM « v ettt e
MOYEBOM MY3bIPb « v v v vttt eeeeeenns



[MABA 7. MOKPOBHAA CUCTEMA ............ 170
lMrneHnyeckne TpeboBaHUs K oaexae

MOBYBU. ¢ v et e et eeeeeneenennann 174
3aKaNMBaHNE OPTaHMU3MA . o v v v v e e en e ennn 176
MepBasi NOMOLb NPU PAHEHUAX KOXKM, OXKOrax

M OOMOPOIKEHMAX . « v v v v e eeeenennnnn 180
HepBHas cucteMa. .. ..o v i eeennn. 191

[MIABA 8. PA3BUTWUE HEPBHOW CUCTEMbI U EE

BHAYEHUE . ... ..o 191
CTpoeHMe HEPBHOM CUCTEMbL. « v v v v v v wnnn 199
ComaTtnyeckuit 1 BereTaTUBHbIA OTAENbI

HEPBHOM CUCTEMBI « v v v e e e v e eeeeeeeennnn 207
YCNOBHbBIE PEDIEKCH « v oo e e e eeeeeeennn 213
Bbicwasa HepBHAA feATENbHOCTb YenoBeKa . . . . . 217
COH M ero 3HaYeHMe . ... . iiennnnnnn.. 222
MABA 9. JHOOKPUHHAA CUCTEMA. .. ....... 227
[Munotanamo-runodm3apHas CUCTEMA. . .. ... ... 229
1310 PP 232
LIMTOBMAHAA XKEME3a « v v v v vt e e e e e e eneenn 233
OkonowmToBMAHbIE (NapalLUTOBUAHbIE)

(1T 234
TUMYC MU BUIOYKOBASA KEME3A « v v v e 235
HagmoYeuHMKM ..o i it it i e i e e 236
MaparaHmmMm . . oo v e et e e e 237
MomKenyaouHasa Xene3a .....oeeeeeennnnn.. 238
M0NOBbIE KENe3bl. v v v v vttt ettt eeeeeeennn. 239
[OPMOHBI « vttt i eeenns 240
HeliporymopanbHas (HeiiporopMoHanbHas)

PETYIALMA . « vt ettt ettt iieee s eeenns 243

OPraHbl YYBCTB. v v v v v e v e eeeeennnnnnnnnns 247



[MTABA 10. 3HAYEHWE OPTAHOB YYBCTB ..... 247

OpraH 3pEHUA « vt v et i i i e i eeeeeeeennnnn 256
Hapywenue 3peHusa. banzopykocTsb

M BANBHO30PKOCTD « v v v v v v e v eieeee e e e 263
[UrMeHa OpraHa 3PeHMA v vv e e e e e e e e e e ennnn 265
OPraH ClYXau v v v v veeeeeeeeeeneeeenennnns 266
[UrMEHA OPraHa CAYXA « v v v v v v e v e v e e eeennnn 272
OpraH paBHoBecus (BecTUOYNAPHLIA annapar) . .274
OpraH OBOHAHMA v v v vttt e iieeeeennnn 277
OPraH BKYCA. « v v v v e eeee e eeeeneeeenennnns 279
OpraH OCA3AHMA. v v v v vt e e e e eeeeeeeeeennnn 282
[MABA 11. AMMYHHAA CUCTEMA ........... 284
MPUBMBKM v v ettt et e ettt ettt et e eeeennnn 288
TkaHeBaa coBmecTUMOCTb. [pynnbl KPoBH.

Pesyc-akTop ... vvi i 290

[MTABA 12. MOJIOBAA CUCTEMA.

WHONBWUOYANTbHOE PA3BUTUE. .......... 294
MyXCKasi MOIOBAA CUCTEMA .+ v v vt v v v v e eennn. 295
JHAOKPUHHASA DYHKLUMA ANYEK .« oo e e 299
YeHCKas NonoBasg CUCTEMA .« v v v v e eveeennnn. 301
IHOOKPUHHAA PYHKLMA AUYHUKOB ..o vov v 304
OnnopoTtBopeHue 1 pa3BuTue 3apofblla

UEJTOBEKA vt v vt tee i iaeeinaenoannenas 305
PasBuTue yenoBeka nocne poOXAEHUA. . ... .... 310
MonoyHas enesa ......vvveii e, 314

[ ToYof 1 1=Vl [o) =Y/ 317



«Hayka o cTpoeHun YyenoBeyeckoro
Tena ABNAETCA CaMON JOCTOMHOM
AN1A YesoBeKa 006/1acTblo NO3HAHUA»

AHOpeac Be3anud, ocH0OBONONOKHUK
HayyHoU aHamomuu.






IIpeagucnoBue

praHu3m YenoBeKa U3y4yaloT TPU HAyKM — aHa-
TOMUSA, PU3NONOTUA U TUTUEHA.

AHaToMUs M3y4aeT CTPOEHWE OpraHu3Ma.

®usnonorus usydaer GyHKLUM OPraHoOB U BCErO Op-
raHu3Ma B LiesioM.

[MrueHa U3yy4aeT ycnoBus, HeOOXOANUMbIE AN COXpa-
HEHUSA W YKpenneHus 3L0poBbs.

Cpepav Tpex 3TUX HayK Camoit TpYAHOI Ans NOHUMaHUS,
4YTO B LWIKONAX, YTO B BbICIIMX Y4eOHbIX 3aBEAEHMUAX, Tpa-
AVLMOHHO CYMTAETCA aHaToMus. BbITyeT MHeHue, YTo
aHaTOMMUIO MOXHO 0JJ0NeTb TONbKO 3yOpexKon. 3y-
6puTb, 3ybpuTh U ewe pa3 3yoputs! MHaye HuKak! Ha
CaMOM e fieNe 3T0 He Tak. Ecnu paccmatpumears Yeno-
BEYECKMI1 OPraHM3M KaK eMHYI0 CUCTEMY, a He Habop
OTAENbHbIX OPraHoB, TO Cpa3y CTAaHOBUTCA ACHO, Ha-
CKOMIbKO JIOTUYHO OH YCTPOeH. HyxHO He 3yopuTh, a Ay-
MaTb — MOHMUMaTb Ha3HAYeHWe KaXLOoro opraHa, Bu-
[€Tb B3aMMOCBSA3b MEXY OpraHaMu 1 CUCTEMAMM U T.N.
Mpu TakoM Noaxofe 3yopuTb HUYErO He MpUaeTCs.
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,D,J'Iﬂ TOTO, 4TOObl 0O6NErYNTL 3aNOMUHAHMNE martepuana,
Bbl MOXXE€TE NONb30BaTHCA ChefyroWnMMmn npuemMmamu.

Bo-nepBblx, NPU30BUTE Ha MOMOLLb BOOOpaXKeHME.
MpeactaBnsainTe cebe 10, 0 Yem yuTaete. He orpaHu-
YyMBAMTECb OLHUM JINLIb PACCMOTPEHMEM PUCYHKOB,
a co3faBsalite B yme 06pasbl. MpeacrtaBbre, Kak fe-
JINTCA KNETKa, KaK TeYyeT No CoCyAaM KpPoBb, KaK CO-
KpalaeTcsa nof BO3feiCTBMEM HEPBHOIO MMNybCa
MbIWLA... To, 4TO Bbl APKO NPEACTABWIM, Bbl 3aNOM-
HUTE U yXKe He 3abyperTe.

Bo-BTOpbIX, OyAbTE HE TONbKO YYEHWUKOM, HO U Neaaro-
rom. VI3yuuB ouepenHoii pasaen, caasTe nepen 3epka-
nom (Bnpoyem, MoXHo 060iT1Ch 1 6e3 Hero) v npoBse-
AuTe Ans cebs HeYTo BpOAe NEKLMM N0 U3YYEHHON Te-
Me. Ecnv noHapobuTCs, To MOXKETE 3amAHYTb B Y4eOHUK,
TONbKO HEe NOAMEHSAITE NEKLMI0 YTEHWEM MATepuana
BC/YX. Bbl LOMKHBI HE YMTATb, @ PaCCKa3blBaTh TO, YTO
ycsounu. Kak Tonbko npouteTe nekuuto 6e3 nomoLyu
y4ebHWKa, MOXETe NepPexoanTsb K Cledyiolemy pasgeny.

He ycBOoMB Kak cnepyet npefblgyliero pasgena, K cne-
AylolemMy npuctynatb He ctout. Tonky He byaet. Tpu
cectpbl — AHaTomus, Pusnonorus u MrneHa Takoro
noaxona He of06psI0T. ITO Y UX AaNbHEN POLCTBEH-
HULbl icToprn MOXHO 3HaTb BCe 0 BTopoit MupoBoii
BOWHE, He 3Has Huyero o Bennkon dpaHuy3ckoi pe-
BosllOLMM (3TO NPOCTO NpUMep, He 6onee Toro).

B- TpeTbux, cTapanTech N0aAb30BaTLCA OLHOBPEMEHHO
BCEMU TPEMA KUHCTPYMEHTAMMU», UMEIOWNUMUCA B Ba-
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WeM pacnopsaXeHUn — 1 aHaTOMMUERn, U PU3NoNoru-
en, n rurneHon. MiHave roBopa — nNpaKkTUKyihTE KOM-
MNEKCHbI Noaxoa K yyebe. He npeHebperaiTe Hu
OAHOV NaBOWi, HN OAHMM ab3aLeM, HU OAHUM Npea-
NIOXEHWUEM, KOTOpOe BCTpeTUTe B yyebHMKe. JINWHMX
CNoB, NMMWHMX Bpa3 34ecb HeT. Bce ctporo no geny.
ABTOp 0YeHb CTapancs U3NOXUTb MaTepuan B fo-
CTYMHOM, YAOOHOW AN NOHUMAHMA U NAKOHUYHOIA
cdopme, 4TOObI YUTaTENAM HE NPULWIOCH Obl NPOAK-
paTbCs CKBO3b AeOpU HEHYXKHbIX (pas.

B poGpbiit nyThb!

MpuatHoro yteHus!



KIJIIETKH. TKAHMN.
OPIrAHBI

TJIABA 1

KJIETKA

HAaKOMCTBO C OPraHM3MOM YenoBeKa Mbl
3 HayHeM c kneTku. Knetkn — 3710 cBOEO-
Opa3sHble KKUPMUYNKN» U3 KOTOPbIX COCTOAT
KMBblE U pacTUTeNbHble opraHu3msbl. EcTb op-
raHWU3Mbl, KOTOPbIE COCTOAT BCETO U3 OAHOIA
KNeTKu, Hanpumep — baktepuu. Knetkn moryt
ObITb Pa3HbIMU — XKUBOTHBIMM UNU PACTUTENb-
HbIMW, HEPBHLIMU AU MbILEYHBIMU U T.4., HO
HECMOTPS Ha MMeloLWMecs pasnnyns, CTpoeHue
BCEX KNIETOK CXOXE.

Bce KneTku nmeloT 060104Ky — KNETOUHYIO
MeMbpaHy, uuTonnasmy (NoAyXUAKYI KneToy-
Hyl0 Cpepy) 1 aapo.

KnetoyHas membpaHa He NMPOCTO OrpaHUYMBaA-
eT KNEeTKy OT BHelHel cpefbl, obecneynsas ee
LEeNOCTHOCTb, HO W perynupyeT ooMeH Mexay
KNEeTKON W OKpyXKatoLlwen cpefon, nponyckas
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CxeMa CTpoeHMuA JKMBOTHOM KJIIE€TKM

Annapat

HOoMnasMaTuye-
Fonboxun Snponnasmariye

CKUI PETUKYNYM
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W LleHTpronun
LUntonnasma \
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KnetoyHas —— ~
MembpaHa

OHponnasmartunye-
CKNN PETUKYNYM

JInzocoma

Yyepes UMEILWMECS B Heil NOpbl B KNETKY U U3 KNETKM
onpefeneHHble BeulecTsa. 06paTuTe BHUMaHNE —
onpepeneHHble! NPOHMLAEMOCTb KNETOYHO MeMbpa-
Hbl M36upatenbHa. OAHM BelecTBa NPOXOLAAT Yepe3
Hee, a Apyrne — HeT. Takum 06pa3oM, MOXHO CKa-
3aTb, YTO KPOME CTPYKTYPHOMN (MeXaHU4ecKoit) hyHK-
LMKU — OTAENEHUA KNETKU OT BHELHEN CPefbl, MeM-
OpaHa TaKxe BbINOJIHAET TPAHCNOPTHYIO

n 6apbepHyto hyHKLUKU. Boobuie-To dhyHKUMIT y Kne-
TOYHbIX MEMOpaH 60JblEe, HO B paMKax HaWero Kyp-
Ca JOCTATOYHO 3HATb TP 3TH.

! BcnomHUTe M3 Kypca 60TaHMKK, YTO PacTUTENbHbIE
KNeTKM OTNUYAIOTCA OT KMBOTHbLIX HalMYyMeM [onos-
HUTENbHOMN KNETOYHO 0607104KM (CTEHKN).



