biXaTeéJ/ibHaA CUCTEeMa 4eJiO

BeinonHun: babuHues Tumode



/lbIxaHne — 3TO Mpouecc, C MOMOLLbHO

KOTOpOro KNETKM opraHu3ma
CHabKatoTcs KMC/IOPO/IOM, 3TO
CTUMY/ZIMPYET  OBMEHHblEe  peaKkLmu,
Heo6XoAMMble ans YyCBOEHMS
MMTATEIbHbIX BELLEeCTB. Knetku

npeBpallaloT KMCA0poJ B  JIBYOKMCb
yrnepoja (Yrnekmcnbin ras) 7
BO3BpAlLlAalOT €ro B KpOBb, YTOObI
BbIBECTU M3 OpraHmM3ma. TaKOM ra3oBbiM
OOMeEH (Kk1cnopop BAbIXaeTcA,
YIIEKMC/IbIM Ta3 BblAbIXAaeTCA) SBASETCS
OCHOBHOM, M3HEHHO BAXXHOM (DYHKLMUEN
JbIXaTe/IbHOM CUCTEMbI, KPOME TOro,
ornpeJeNieHHbleE €€ 4YacTU  BbINOJIHAT
(PYHKLMIO OpraHoOB YyBCTB.

/lbIXaTeNbHYIO CUCTEMY COCTABIAOT HOC,
rJI0TKa, Tpaxesa, OPOHXU U Nerkue.




/lbIxaTe/ibHaA CUCTEMA

IbixaTenbHasa cucrema
yesioBeKa — COBOKYMHOCT
opraHoB, obecneunBaroLLnX
OblxaHue (ra3oobmeH mexn
BAbIXaeMblM aTMOCHEPHbLIM
BO34QYyXOM U KpoBbHO). Bee
KNETKN opraHmM3amMa AOSKHbl
nosiyyatb KMCnopomd, YTobbl
npeobpa3oBbiBaTb B QHEPTUIO
nuTaTenbHbIE BELLLECTBA
NULWM, NEPEHOCUMbIE KPOBLHO
N pereHepupoBaTb.




PYHKUMN AbIXaTeSIbHOU CUCTEMbI

1. BaxHenwasa dyHKumMa 3aknro4vaeTcs
B ra3000MeHe - cHabXXeHun opraHm3ma
KMCIIOpPOAOM U BbIBEAEHUN YINEKNCOTHI
UNN  YrMEeKUCrioro rasa, SBMAAKOLIErocsd
KOHEYHbIM MPOAYKTOM OOMeHa BELLECTB.
[bixaHne y 4ernoBeka  BKMKOYaeT
BHELLHEE [OblXxaHne Wn KneTtodHoe (
BHYTPEHHEE).

2. bapbepHaa — MexaHu4eckaa WU
MMMYHHas  3awuta  opraHmama oT
BpedHblX KOMMOHEHTOB BAbIXaeMoro
Bo3ayxa. B nerkve w3 okpyxaroLien
cpeabl NoCcTynaeT BO34yX, coaepKalumi
pasnuyHble npuMecu E BUae
HeopraHU4eCcKnx 7 OpraHN4YecKux
acTul, >KMBOTHOMO W pPacCTUTENBbHOrO
POUCXOXKAEHUS, ra3o00pasHbIX
ewecTs W al’posonen, a Takke
PEKLUMOHHBIX  areHToB:.  BUPYCOB,
KTEepun n ap.
Tepmoperynsauua opraHmama
onocoobpasoBaHue

OOHsIHUe
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OpI‘aHbI ,[[I:IX&TEJII:HOﬁ CUCTEMEI

Iopree

CAMINCTAR T

Gpotxmanshbie

y i

Jlerkie - OCHOBHbIE OpraHbl JBIXATENBHON CHCTEMD,
Haxopuuecd B TpyAHOA monoctd. OGecrieunBatoT
PABITBHbII Ta3000MeH KPOBH Uepe3 allbBeONbI

MOY " Jenckag COII"




Bepxuwe AbliXaTeJsibHble NYTU BKJTHOYAloT
MOJTIOCTb HOCa, HOCOBYHKO YacCTb ITTOTKU U

POTOBYHO HaCTb T10TKW.

HuxHue abixaTenbHble NYTU BKMAOYAOT
ropTaHb, Tpaxew 1 GpoHxnanbHoe OepeBo.

AbIXATEJIbHbBIE MY TW

BEPXHUE HVIOXKHUE
* HocoBas NoJioCTb e [OpTaHb
* PoTtoBast nos10oCTb e Tpaxes
* HocornoTka * BbpoHXH

e [ f1OTKAa




Bo3ayXOHOCHbIE NYTU

ObecneuymnBato
npouecc Abixa
10CTYN BO34yxa
Nerkue.




[TonoCTb HOCA

Hocosar
nonocTs

KnnHosnansa
nasyxa

Orsepcrie
CNyX0801
(eBcraxweson)

TPy Ge!

norka

HocoBasa nonocTtb
HocoBasi nonoctb, ob6pa3soBa
NULUEBOM YacTn 4vepena u xpsuwa
CnM3ncTon  0DOSIoYKOW, KOTOpPY
MHOIOYMCIIEHHbIE BOJTOCKM

NoKkpbiBalLWnMe  MoSsioCTb  Hoca.
3aJepXnBatoT YacTUYKM NbiNn 13
CNnun3b npegoTBpallaeT NPOH
MUKpoboB. briarogaps KpOBEHOCHbLIM
NPOHN3bIBAIOLLNM CITU3UCTYH0 060MN0YK
Npoxoasd 4epe3 HOCOBYH MOSIOCTb, O4YU
yBnaxHserca u  corpeBaetcd. Cn
MNOSIOCTU HOCA BLIMOMHAET 3aLUUTHYIO QY
MOCKOSIbKY ~ COAEPXUT  MMMYHOrnooynm
KINEeTKN  UMMYHHOW  3awuTbl. Ha
NOBEPXHOCTU TMONOCTU  HOCa,
obonouke, pacnosaratoTcs

peuenTopbl. Yepes HocoBble Xoabl MOSI0C
coeanHAaAeTcA C Hocoarmomkou. Po
rnosiocmb — 9TO BTOPOW MyTb MO
BO3Qyxa B AblXaTeslbHYl CUCTEM
[Mlonoctb pTa mmMeeTr gBa oTae
nepegHNn




noTtka
| ~ 970 TpybKa, KoTopasa bepeT Havano B
el Hew nepecekarTcs nuieBap
7/ pbixatenbHble nyTW.. Haxogutes T
OCHOBaHMEM 4eperna v 5-7 No3BOHKaMU
B Hem cocpenotoyeHo  Gonblioe
" nnmdpongHom TKaHW. Hanbonee
sl IAMCpONOHBIE  0BpasoBaHMs  HOCHT
| _, e MUHOANWH. MUHOARWHBI U IUMpONOHARA TK
"""" Ui . 3alUWTHYI0 pPOMfb B OpraHu3aMe, obpasys mu
i i " konbuo Banbaenepa-lfNuporosa (HEOHbIE,
“lee~[JIOTOYHASA,  A3blMHAA  MuHAAnuHb). | T
... InmcongHoe KonbLO 3aliMLIaeT  opraH
OaKkTepuin, BUPYCOB W BbINOMHAET OpYru
byHKUMK. BHOCO2/10MKY OTKPBLIBAOTCA Takue B
obpasoBaHus, Kak eecmaxuessbl
coeavHsowme cpegHee yxo (bapabaHHyro nomno
rmotkon. WHduumpoBaHme yxa npouc
npoLecce [NOTaHUS, YUYMXaHuss UnM- np
HacMopka. [OnuTtenbHoe Te4YyeHue OTUTQ
MMEHHO C BOCManeHnemM eBcTaxmueBblX TP
MpuaatoyHble Nasyxu Hoca — 3TO
BO3OYLUHbIE  MpPOCTpaHCcTBa 1K
OOMNOMHUTENbHbIE pe3epByapbl BO

anTka

!!!!!!




[[opTaHb

fopTaHb
opTaHb — opraH abiXxaHud, coeaun

MoOTKy. B ropraHn HaxoOuTCa ror
[OopTaHb HaxoguTcAa B panoHe 4-6 no3s
MOMOLLM CBSI30K NpUCOeAuHEHa K noA
Hauwano roptaHm B obrnactu rnoTtku,
pasgBoOeHMe Ha  OBe  Tpaxew.

NepPCTHEBUOHbLIN U HaAAropTaHHbIE XPsilL
roptaHb. OTO OosfiblUMe HernapHble XpS
obOpas3yloT Marsnble napHble XpAwm: p
KIMMHOBUAHBIN, YepnanoBuaHbin. CoegnHeH
obecreumBaeTcsa CBA3KaMuM WU cycTaBaMm
XpsilamMmm HaxoasaTcss MembpaHbl, BbIMOMHA
dyHKUMO coeanHeHna. B roptaHum pac
rofiocoBble CKMNadku, KOTOpblEe OTBeYalT 3a
ronoca. B roptaHm nepeg BOOXOM
pacrnosniokeH HagroptaHHuK. OH 3akpblBaeT
Tpaxen BO BPEMS aKTa rmoTaHus 1 NpoaBMKEHNU
NN XXNOKOCTU B nuwiesod. Bo Bpems Booxa
ONst  OBWMXXKEeHUSA AOblXaTenbHOM CMecHU
HanpaBneHUn HaaropTaHHUK OTKPbIBAE
3aKkpblBaeT nuLweson. Henocpe
HagropTaHHMKOM pacnonaraeTca B
FOS1I0COBbIE CBSA3KM.



Tpaxes
[anee Bo34yx nocTyn

B Tpaxelo,

10-14 CM.
YKpenneHa XpsLleBbl
obpaszoBaHusmMn — 14-1
XpsiLLEBLIMU

nonykonbLuamMun, KoTopble
CrnyXaT Kapkacom 3Tou
TpyOKe, YTO He NO3BONSET
3agepxmBaTbCa  BO34YyXYy
npyu nNObIX ABUMXEHUNAX
LIew.



bpoHXU

BpoHxu
Or Tpaxeun oTXoasaT aBa

KPYMNHbIX OPOHXa, MO  KOTOPbIM  BO3OYyX
NocTynaeT B MNpaBoe W JleBOe nerkoe.

BpoHxu —  9TO0 Lienag cucrtema
BO34QyXOBOAHbIX Tpyboyek, obpasyowmx
OpoHxmnansHoe nepeso. Cuctema

BETBNEHUS BpOHXMarbHOro nepesa
CIOXXHa, OHa HacuuTbiBaeT 21 nopanok
OPOHXOB — OT CaMbIX LUMPOKUX, KOTOpbIE
HOCAT Ha3BaHME «rfaBHble OPOHXMY», OO0
CaMbIX MESIKNUX X pa3BETBIIEHN, KOTOPbIE
Ha3blBalOTCA BpoHxnonamu.
BpoHxnanbHble BETOYKU onyTaHbl
KPOBEHOCHbLIMU n nMMdaTnyecKkumm
cocygamun. Kaxxgas npegblgyuwiad BeTodka
OpoHXManbLHOro nepesa Lmpe
ocriegyrowmnx, noaTomMy BCS cuctema
POHXOB  HalNOMWHAET  NEpPeBEPHYTOoe
OHOW BHU3 OepeBo.

NroHas aprepus

| (-’,»r.

* .
TTA /




Jlerkme

Ilerkue coctoaTt mn3 gonen. [paBoe nerkoe cCoOCToUT U3 Tpex Oorne
BEpPXHEN, cpeaHeEN N HMXKHEN. B rneBomM nerkom pasnuyaroT gse Oof
BEPXHIOK N HWXHIOW. Kaxgasa [ons, B CBOK o4yepenb, COCTOUT W
cermeHToB. B  KaxabiM cermMeHT BO34yX MNOCTyrnaeTr 4epe
CaMOCTOSATENbHbIN  OPOHX, Ha3blBAEMbI CerMeHTapHbiM. BHyTpU
cermMeHTa OpoHXxuanbHoe OepeBO pPasBETBSETCA, W Kaxpgas ero
BETOYKa 3akaH4MBaeTcAa anbBeosiamu. B anbBeonax ocyllecTBnaeTcs
OOMEH rasoB: U3 KpOBM B NPOCBET asibBeOSbl BbIAENAETCA YITEKNCSIbIN
ra3, a B3aMeH B KpoBb noctyrnaetr kucnopod. OOMeH rasoB unu
ra3o006MeH BO3MOXeH Onarogapsi yHUKanbHOMY CTPOEHUIO aribBEOSIbl.
AnbBeona - 3TO Ny3blpeK, U3HYTPU MOKPbLITbIN 3NUTENNEM, @ CHapPYXWn
borato  OKyTaHHbIN  KanunnapHoW  ceTblo. becnpenaTcTtBeHHOE
CKOIb)XXEHMEe nerkoro B rpyaoHOW KIeTke BO BpeMd akTta [blXaHud
obecneunBaeTcs nrespasibHbIMU NUCTKAMW, MOKPbIBAKOLWUMU U3HYTPU
PYOHYIO KIMEeTKy (napueTtanbHas nneBpa) W CHapyXu Jerkoe
BUcLUeparbHas nrespa).

nacpparma — HenapHas LWMpoKas MblllLa, pasgensoLwas rpyaHyo un
IOLLHYK MOJSIOCTU, Criyxawaa ona paclumpeHus nerkux. YCnoBHoO eé
aHNLy MOXHO NPOBECTU MO HWXKXHEMY Kpato pebep.




Jlerkme

~ OCHOBHOM Op
JIbIXaTeNbHO
CUCTEMbI

BpOHXM

BpOHXMANEHOE
AEPEED

Terkoe

= 3aHUMaKT 60
4acTb rpygHo
MOJIOCTU

KanunnapHaA ceTb




~ (0060/104Ka
nsespa

~ fuagppazma
rJ1JaBHaA MblLLL
y4yacTByloLwas
HOPMaJIbHOM B/




"KM3HEeHHad eéMKOCTb Nerkmx

~ MaKcMMaibHOEe KOIMYECTBO BO3yXa,

KOTOpOEe MOXHO BbIZIOXHYTb NOCJIe CaMoro
r1yGOKOro Boxa

~ 3aBMUCMHT OT CTEMEHU Pa3BUTMS FPYJHOM
KNEeTKU, nosa, Bo3pacTa

~ HopMbl:
=y My>X4mH: 3500 - 4800 mn
=y ¥eHuwumH: 3000 - 3500 mn
~ Yy TpeHupoBaHHbIX atogen: 6000 - 7000 mn




MexaHun3M BA0OXa M BblaoXa

MexaHu3m BOOXa U Bblgoxa
IIpu akme 60oxa NPOUCXOAUT COKPAIIEHUE JIbIXATEIIbHBIX MEXKPEOCPHBIX
MIPUIIOJHUMAIOIIINX pe6pa, OJHOBPEMCHHO COKpAIIalOTCsS MBIIIIBI Jua@p

KJIETKU. YBeJIWYeHHE OObeMa JIETKUX MPUBOAUT K YMEHBIICHUIO JaBICHUS
MOJIOCTU U MO3TOMY HAPYKHBII arMOC(EpHBIA BO3AYX B CHJIY Pa3HOCTH JIaBII
IIOCTYNAET B HUX.

IIpu akme 6v100xa HacTynaeT pacciabieHue MeXpeOepHbIX MbIII  (pedpa

00bEM TpYJHON KIETKH YMEHBIIAETCS, COOTBETCTBEHHO YMEHBIIAETCS U O0bEM
JIETKUX, JTaBJICHUE B MOJOCTU JIETKUX CTAHOBUTCS BBIIIE aTMOC(HEPHOTO U MOITO
BO3AYyX BBITAIKUBACTCA U3 JIETKUX HAPYXKY YEPE3 AbIXATEIbHBIC MY TH.

PU CLIOKOMHOM JBIXaHWUM aKT BBIJIOXA SBJISICTCS MACCUBHBIM ITPOLIECCOM.




/lpyrmue nokasartenu AblXaHMA:

[Ipy CIIOKOWMHOM JIbIXaHWU YEJIOBEK BIBIXAeT U BhIAbIxaeT S00 mMir BO3MYy
KOJIMYECTBO BO3/yXa Ha3bIBaeTcCs JibixaresibHbIM 00bemoM (J10O). Ilpu iy
Baoxe B jerkue nocrynaer eme 1500 — 2500 mut Bo3ayxa. ITO pe3epBHbIN
Broxa (POBn). IIpu paBHOMEpPHOM JBIXaHHM IOCJIE€ CIIOKOMHOTO BIOXa YEl
MoxkeT BbIJIOXHYThH eme 1000-1500 M Bo3ayxa. DTo pe3epBHBIN 00bEM BBI
(POBpIn).

KonnuecTBo BO3MyXxa, CKIAABIBAIOIICECS W3 JABIXaTEILHOIO 00beMa, pe3epBHO
o0beMa BJIOXa U PEe3epBHOTO 00OBbEMA BBIIOXA HA3BIBACTCS KU3HEHHOW €MKOCTh
nerkux (JJO+POBa+POBwein=XEJI). )KEJI B3pocioro denoBeka HE CIOPTCMEH
cocraBisieT 3,5-5 ymTpoB. Y TpeHupoBaHHbIX srofend KEJI moxer mocturarb
7000-7500 mut. Y xenmuH JKEJI meHblIe, 4emM y My»K4YHH.

[Tocne TOro Kak 4eJIOBEK BBIJIOXHET, a 3aTE€M CJICJIACT €lll€ NNTYOOKUM BBIIOX, B €r0
nerkux octanercsa 1000-1500 ma Bo3ayxa. 9To octatounslii oobeM (OO).
B Tedyenue 1 MUHYTBI Y€IOBEK BABIXAET U BBIABIXAET 5-9 1. ITO0 MUHYTHBIN 00bE
neixanus (MO/I). MO/ moxxkHo paccuntath 1o gpopmyne MOA=10xY/I, rae Y/]
3TO 4YacTOTa AbIXaHus, paBHass 16-18 npixarenpHbIX ABWKEHUH B MUHYTY. MO/]
IpU UHTEHCUBHOW (PU3HUECKOil HAarpy3Kke MokeT gocturarb 80-120 1 B MUHYTY.
B BO3MyXOHOCHBIX NyTAX BCEraa OCTAETCS BO3AYX, KOTOPBIA OIPEAEISIOT
00bEM aHATOMUYECKOTO MEPTBOTO IIpocTpaHcTBa. OH paBeH 140 mul.
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Perynauua aAbixXaHus N ]

HepeHast peryJjistigust

~ SNA

HenpoussBonsHasn IIpousBonsHAsE
PeryJjsiifisi 4acToThI pPeryJjJsiumsa d4acToThbl
U rNMIyOHMHBI JIbIXAHU ST U I'JIYVOMHBI ABIXAHMS

l ocywecmejisaiemnmcs l

HotxamenbHbii Kopoit 6oavuweiux
yernmpoat noaywapuit
npodonzosaniozo mMo3za
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TacToTy
U rJyoMHY AbIXAaHUSA

yckopaem 3amednsem
Hzbbemorx CO: Hedocmamorx CO:

B pesyavmame ycuaerniusi GEHMUAAUUUL NEeZ2KILX
Jdbixarnue npuocmanasaueaemcs, m.x.
Kornyernmpayus COz 6 KpoGuL cHuM3Caemcs
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Perynsumss  npixanusa  ocymectBiusercs  [{HC.
ABTOMAaTH4ECKOE JIbIXaHUE peryaupyercs
IbIXaTeIbHBIM ~ LEHTPOM,  HaxXOJAIIUMCA B
npojoiaroBaroM Mo3sre. [Ipon3BosibHOE JbIXaHHE
peryaupyeTcss  KOpodl — OOJBIIMX  MHOJyIHIApUM.
Perymsiuyst ~ ocymiecTBisieTCI € IOMOIIBIO
pELIENTOPOB (XemoperenTopoB U
MEXaHOPELENTOPOB), KOTOPHIE PACIOIararTcsi B
KPYITHBIX KPOBEHOCHBIX cocyaax
(XeMOopeHenTopel), B JErKMX W JbIXaTEJIbHBIX
MbIIIIAx (MexaHopeuenTopsl). OHM pearupyroT Ha
CHIWKCHUE HaIpPSXKEHUS B KPOBH KHUCIOpPOAA H
YBEIIMYCHUE KOHUEHTPAMA YIJIEKHCIOro rasa
(XeMopeHenTopel) M Ha W3MEHEHHE 4YacTOThl H
I1yOUHBI JIbIXaTEIIbHBIX JIBH>KCHUN
(MexaHopenenTopbl). OTa wuHOpMaIus HIAST B
JIbIXaTEIbHBIN IIEHTP, TaM 00padaThIBAE€TCS U OTBET
IlepeaeTcs Ha  JbpIXaresibHble  MbIINbL.  Ha
peuenTopbl  MOTYT  BIMSATH M XUMHYECKHUE
coenuHeHus kpoBu. Hampumep, MomouHasi Kuciora
[IPM CBOEM HAKOIUIEHWM B KpPOBU BBI3BIBACT
pazapaKeHUe XEeMOpELEeNnToOpoB. Takas perysius
JABIXaHWS HA3bIBACTCSI TYMOPAJIBHOM.

Mbiwuyp

[bixarencHole
MbILULL!

Peuentopbl
nerxoro




3ab6oseBaHUs

- ['punn, aHruHa, OP3
= TOH3MNANT

- AaeHouapl

- [ndTtepus

- TybepKynes

~ Pak nerkoro

> ﬂ,blxaTeﬂbHaﬂ HeJOCTaTO4YHOCTb




[ UrneHa AbiXaHUA

- (PU3MYecKkue ynpaxHeHus

~ MpaBMWJIbHasA OCaHKa

~ MNPOBETPUBAHUE NMOMELLEHUM

~  3aKa/IMBaHWE OpraHM3ama

~ MPOry/sKM Ha OTKPbITOM BO34yXe

=  OYuweHne Bo3ayxa OT MbiJIN U 6OJ'Ie3HeTBOprIX
OpraHnU3mMoB




