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MoTuBauma: 3HaHMe MaTepuana oTol Tembl Heobxoaumo AnS
DOPMUPOBAHUSA  KITUHUYECKOTO  MbILIIIEHUA NpU  UCCreoBaHUs
OVCOYHKUMIA OpraHoB [AbIXxaHus, MNOHUMaHUA YHKLUMOHNMPOBAHUS
CUCTEMbI BHELUHEW BEHTUNALMMN.

MnaH:

3HavyeHne gbiXaHua 4N9 opraHuama.

MeTabonunyeckune n Hemetabonuueckmne MyHKLNN NETKMX.
OCHOBHbI€ 3Tarnbl BHELUHEro AbIXaHusA. Tunbl AblXaHUS.
[bixaTenbHaa MyckynaTtypa. MexaHu3m Bgoxa v Bblgoxa.

JleroyHble 06bEMBI U EMKOCTN.

[aBneHune B NneBpanbHON NorocTH, ero NPOUCXOXAEHUE, BENUYNHA,
3Ha4yeHne ANs AblXaHusa U KpoBOOOpaLLEHNS.

MHeBMOTOpaKc, ero BUAbI.

CocTaB B bIXaeMoro, Bbl[bIXaeMoro, arnbBeEONAPHOro Bo3ayxa.
AHaToMun4yeckoe 1 OrU3nMoNorniyeckoe « MePTBOE» NPOCTPAHCTBO.
[a3000MeH B Nerkux 1 dakTopbl ero onpeaensatoLme.

TpaHcnopT kucrnopoaa KpoBblo. Kpuas auccolmnalmnm
okcuremornobuHa. KucnopogHasa eMKOCTb KPOBW.

dopMbl TpaHcnopTa yrnekucroro rasa. Ponb kapboaHruapassi.
Tunbl BEHTUNALMMN NETKKX.







* AblXaHne - COBOKYNHOCTb NPOLECCOB,
oGecnevynBaloLuX NoCTVMNECHUE BO
BHYTHCHHIOIO cneay ODNraHu3Ma

KUCnonoAa, wucnonb3oBaHue e€ro Ana
OKMCINTENbHLIX NMPOLECCOB, U YAANECHUE
13 onraHu3mMa YyrmeRrmcnoro rasa




« CTpoeHue cucTembl AbixaHusa. A Takke pUTM U rnybuHa
AblXaHns, obecneynBaT MUHUMarnbHblE KonebdaHus
ra3oBOro COCTaBa anbBeos, NPy CMEHe akTa Baoxa Ha
BbIOX.

310 Nno3BonseT opraHuamy noaaepXxunearb

ObixamesnbHbIU 20mMeocmas — COCTOSIHME,
XapakTepuayoLLieecs onTUMarnbHbIM ans
XXU3HEL,EeATEeNbHOCTU  OTHOCUTENbHBIM  MOCTOSHCTBOM
ra3oBOro COCTaBa KPOBU U TKAHEN.




dTanbl IbLIXaHUSA:

1 — oOMeH razamm Mexay oKpyxarouien cpegom u
anbBeosiaMmu nerkux (BHewHee abixaHue),

2 — O6MEeH rasamm mexay anbBeonsApPHbLIM BO34YXOM U
KPOBbIO,

3 — TpaHCNOPT ra3soB KPOBLIO,
4 — obMeH razamMmm Mexay KpOBbH U TKaHAMM,

5 — KneTtouyHoe, N TKaHeBOE AbliXxaHue, (noTpebneHune
Kucropopa KrieTkamu v BblaeneHune yrinekucnorbl ).
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It KpoBb

KHCI0POHBI
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ji BO31YY
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ATMOCOEPA——> MHUTOXOHPHH



@PYHKLUM JNEerkux:

* 1. MeTabonun4yeckue (abiXxaTeribHble)
« 2. HemeTtabonunyeckue (HeaobixaTtesrbHble)




MeTabonuueckue MYHRUUM
JICTRMX:

1.06mMeH rasos

2. Perynauua pH kpoBu




HemeTabonuueckue (MYHKUUUN NETRUX:

e 1. 3alMUTHDBIE (DYHRUMM:
-MeXaHUueckad OYMCTRA BO3AYXA U NYTEH:

- Hecneuuuueckue rymopanbHbie &
RNETOUHbIE (NAKTONbI UMMYHMUTETA.

2.Metabonu3m bAB:

- PasnyuwieHue W perpapgauud KWHUHOB,
npocTarnaHAnHoB, GUOreHHbIX AMMHOB U T.N,;

- Bbipabotka wunu axkTMBauua bBAB -
TPOMOONNACTHHA, renapvuHa, aHrMoTeHsuHa ll




 3.Tepmoperynauma

e 4.Perynauua soaHoro 6ananca (500 mn./cyt.)
« 3. leno kpoBu (500 mn.)

6. IkckpeTopHaa (Bopa, ankoronb, 3thup,

alleToOH 1 Ap. neTyyue selecTsal

e 1. BcacbiBatennHaa (3thup, xnopothopm M
T.4)

« 8.3BYKOoOGPAa30BaAHME U NCUDb




Cucrema OpraHoB AbIXaHMSA

Cucrema OpraHoOB AbIXaHUA COCTOUT
N3 OBYX YyacTenu: BEPXHUE U HUIKHHUE
AbIXAaTCJIbHBIC ITy TH;

['paHuLen Mmexay AByMsl OTHEIaMU
CJTy KUT HYDKHUH Kpai larynx
NIEPCTHEBUIHOI'O XpsIIa. Pt - \ -~ trachea

bronchus
BepxHue abixaTebHble NYTH
BKJIFOYAIOT MPUAATOYHBIE N1a3yXU
HOCA, I0JIOCTh HOCA, TJIOTKU,
EBcraxueBy TpyOy u Apyrue 4acTu;

HuKHMeE AbIXaTeIbHbIe YTH aL i \j
BKJIFOYAIOT TPaxer, OpOHXH,
OpOHXHUAJIbHBIE U aJIbBEOJISIPHBIE

KalmnuJJIsipbI.




AHaToOMMYyecKada XxapakTepUucTHUKa
BepxHue gbixaTenbHbIe NYyTU

* HoC, HOCOBBIEC XOABI (ABIXATECIBHBIC Iy TH), TPUIATOUHBIC
| ma3yxu HOCA y MJIQICHLEB CPABHUTEIBHO y3Kkue + Cnu3ucras

0007104Ka Oorara COCyIUCTOU TKAHBIO } —> YT0 Jej1aeT
pedeHKa ysI3BUMbIM K HHPEKIUSM H 0TEKY;

SUIEC * [1H()exuus, OTeK MOI0CTH HOCA U 3a105KEHHOCTh HOCA

nas‘d{ 'cavily CIIo CO6CTB}"€T CYKCHHIO UJIH 3aJIOKCHHOCTH HOCOBBIX
mouth

. pharynx ABIXATCIIBPHBIX H}"Tef’l, YTO BBI3BIBACT TPYAHOCTH IIPHU ABIXAHUU U

i— epiglottis COCAHUH.
larynx

* Hococ/ie3Hblil KaHAJ KOPOTKHIl, OTKPBITHIIl KJIallaH, THIOINIA3HS KJIallaHa MOZKeT
ObITH IPHYHHOI KOHBIOHKTHBUTA ¢ HHPeKIMeil BepXHUX JIbIXaTeJIbHBIX Iy Teil .

* Pasgutne nasyx jJereil mpojo/ikaercsi U mocje 2-x JieT, 3akaH4dnBaercs B 12 Jer;
BePXHEYE/JIOCTHBIC Ia3yXH O0ObLIYHO NPHCYTCTBYET NPH POKICHHH; JIOOHBIE Na3yXH
HAYNHAKT pa3sBHBATLCSI B paHHeM JercrBe Jlernm MOryTr crpajarh OT CHHYCHTOB;
pelieryarasi, BepXHeYeIOCTHAsl IasyXu SBJSIOTCS HanbGojiee YSI3BUMBIMH K
HHeRIusIM.




~—— Prominent occiput

Tongue is disproportionatel
large in relation to mouth

Larynx is higher in neck

Narrowest portion
at cricoid ring

* [opTaHp pacnoioKeHA HA YPOBHE 3-4-10 IICHHOTO MO3BOHKA;

s[0mocoBBIC M CAM3HCTBIE OOOJOYKH OOTrarsl KPOBEHOCHBIMHU COCYJIAMH U
auM(aTHYCCKON TKAHBIO, CKIOHHBI K BOCHAJICHUAM, PHUITY XJIOCTHU, H3-32 3TOTO
JETU CTPAJArOT OT JIAPUHTUTA (BUPYCHBIM KpPyI), OOCTPYKLHUU JbIXATCIBHBIX
My TEeH, HHCIUPATOPHOM OBIIIKH;




AHaToMMYecKasi XxapakTepucTuka

HwxHue AblXaTeribHbie NYyTU
* Koporkast Tpaxes; _
« Tpaxes u . Hwxuue
OPOHXUAIBHBIE XOJIBI Y _ ABIXATCIIBHBIC Iy TH
JleTel SIBIIseTCs YA3BHMbI, CKJIOHHBI
OTHOCHTEIILHO i Tl 28 K CVIKEHHIO H
HEOOIBIIM, XPSIIH £ ':A 1| 06C~pr1<mm
MSTKHE, OTCY TCTBHE » :
SIIACTUYHOM TKaHHU ke ) : ‘ EpOHXHaJ'IbHOC

Bpouxuonsr - 6e3

ITpaBwIii 6ponx Gosee

X AEPEBO XpsiIieit, ciaboe

5 Pa3sBUTHUC TTTAJKHUX
IIPsIMOM, KaK IIPSAMOC .

- g MBI , CIM3UCTas
IIPOIOJDKECHHE TPaxen 4 BpOHXI/IOJ'[bI " ,
, % obomouka Oorara

KPOBEHOCHBIMU
cocylamMu,
TUTIOILIA 3K
CIIM3HUCTEIX JKeIe3,

(IIpUYMHEHa aTellekTasa
IIPaBOTO JIETKOTO WA
SM(U3EMBI),

JleBbIii OpOHX OT/EIECH OT
Tpaxew,

BpoHx jieimmTest Ha 10J1eBble
OpOHXHU, cerMeHTapHbIe
OpoHXU, O pOHXHOJIbI.

OTCYTCTBUE CEKPELNA
CIIM3U, CIIa0bIA

MY KOIWUTHAPHBIN
TPAaHCIIOPT ;




AHaTomusa u cpusunonorus

Pebpa xpsiLueBble 1 pacnonoXeHbl NEPNeHANKYNSAPHO NO OTHOLLEHUIO K
NO3BOHOYHUKY (TOPU3OHTANbHOE NOMOXEHUE), YMEHbLUEHUE ABUXKEHUS

rPYAHON KIETKMN.
Y MnageHueB CTEHKA rPyAHON KNETKM O4eHb nogaTtnueas, uto
YMEHbLLAETCA C BO3PACTOM.

HOBOPOX/ EHHBblil ' B3pPOCbIN




MHcnupaTopHble
MbILLUbI

.OCHOBHOW MHCNNPATOPHOWN
MbILULIEV CNYXXUT guadpparma.
(MMesa MOHOCUHANTUYECKYIO
CBA3b C AblXaTeslbHbIM LIEHTPOM,
Anadgparma kak abixatenbHas
MbILULIA OTNiM4aeTca
aBTOHOMHOCTbIO M HE y4aCTBYET

B APYrMX (PYHKUMAX)
2.HapyxHble mexpebepHble
MbILULbI.

3.K BcnomMmoraresibHbIM
WHCNUPATOPHbLIM MblILULAM
OTHOCAT P MbILLL LUEN, TPpyaU U
CMWUHbI, COKpaLLEHNE KOTOPbIX
BbI3bIBAET NepemMeLleHune pebep,
obneryas npencrene
MHCNNPAaTopOB.




SKCNMUPATOPHbIE MbILLLLbI

. 3agHne  (MEeXKOCTHbIE)
y4acTku BHYTPEHHUNX
MexXpebepHbIX MbiLLULY

. MbiLLbI OproLHON
CTEHKM  (UX  PyHKUMSA
COCTOUT B MNOBbILEHUN
BHYTPUOPIOLLHOIO
JlaBneHus, Gnarogaps
yemy Kynon auadparmbl
BMAYNBAETCHA B IPYAHYIO
NONOCTb W YMEHbLUAEeT
ee obbem).

. crmbaTtenu CnuHbI.




MexaHun3m gbixaTenbHbIX ABUXKEHUN




Oce spawenun

A. PacuuupeHue rpygHon
KNeTKn B nonepeyHuke (B
HanpaBreHUU KpacHbIX
CTperioK) npu BOoxe.

B. Cxema pacnornoxeHus
BOJIOKOH MeXpebepHbIX
MbIwW L, (MOKa3aHbl KpaCHbIM)
M HanpaBJrieHUN nx
pacTskeHus npu BOoxe u
BblOoXe.

BuyTpernue
Mex. e




AbIXOTEeAbHbIU LLUKA

Bknioyaer Tpu  dasbl:  BAOX  (MHCnuUpauuio),
NOCTUHCNUPALUUIO N BbIAO0X (3KCNUpauuio).

OB6bIYHO BAOX HECKONMBKO KOpOYe BblgoXa:

y 4YenoBeka MX COOTHOLLUEHME paBHO B cpeaHeM 1
o 3

COOTHOLLUEHME KOMMOHEHTOB AblXaTeNbHOro UMKna

(anuTenbHOCTb has, rnybuHa AblXxaHus, AUHaMuka
NaBfEeHUs U MNOTOKOB B BO3JYXOHOCHbLIX MyTSX)

XapakTepusyeT Tak Ha3biBaeMblii NATTEPH AblXaHuUs




TUlMbl ObIXAHUA

* [pyaHoOM TMN — abixaHne obecnevnBaeTcs
NPENMYLLECTBEHHO 3a cYeT paboThl
MeXpebepHbIX MbILLIL,.

* BprowHoOU TN — gbixaHne obecneynBaeTca B
pes3ynbTaTe cokpalleHus guadgparmebl.

e CMelwWwaHHbIN TMN




TUnbl BEHTUNSALUU NErkKux

HopmoseHmunsyusi
['unepeeHmunsayus
['unoseHmunayusi
[losbiweHHas eeHMunayus
QynHoe

['unepnHoe

TaxunHoe

BpadunHoe

5.
2.
3.
4.
5.
6.
7.
8.
9.

ArnHoe

10. [HucnHoe
11. OpmonHoe
12. Acopukcus




B npouecce csoeun paboTbl AbIXATEAbHbIE
MbILLLLbI MPEOAOAEBAIOT CONPOTUBAEHHUE

1. MNpumepHO 2/3 ero NpuxXoAMTCA Ha N1aCTUYECKOE CONPOTUB/IEHME
TKAHEW NErkunx v rpyAHoN CTEHKMW.

B cBOO o4epeab, okono 1/3 3anacTMYeckoro CONpoTUBIEHUS NIErKuX,
CO3[lAETCA CTPOMON NErkux. A ap. 2/3 — 3a CHET NOBEPXHOCTHOrO
HATSXXEHUS BOAHON NNEHKM, NOKPbIBAIOLLEN albBEOSbI.

OpHako, 6Gnarogapsi cypdakTaHTy, 3aTpaThl Ha nNpeoacsieHue
NOBEPXHOCTHOrO HaTsXeHust — cHmxatoTcs B 8-10 pas.

2. OcTtanbHas 4acTb Yycunuh TpaTUTCS HA  NpeojoneHue
HE3NaCTUYECKOr0  COMPOTMB/IEHMS  BO3AYLUHOMY TMOTOKY B
BO3YXOHOCHBIX MYTSIX - OCO6EHHO rOSI0COBON LLENN, BPOHXOB.

Bo BpeMsi BAOXa ronocoBas Lefb HECKOSIbKO paclUMpAEeTcs, Ha
BbIIOXE — CYXaeTcs, YyBenM4yMBasi COMNPOTUB/IEHME TMOTOKY
BO3AYXa, YTO C/IYXXUT OAHOW U3 NPUYUH BOMbLUEN ANTUTENBHOCTU
aKcnupaTopHon a3bl. MoA0BHBIM e 06pa3oM  LIUKIUYECKU
MEHSOTCS NPOCBET BPOHXOB U UX MPOXOANUMOCTb.




3HayeHue cypdakTaHTa

Crabunmsnpyotr  cepuyeckyto  ¢GopMy  anbBeor,
NPenaTCTBYS WX MNEPEpPacTSXXEHUID Ha BAOXE MU
CrnagaHuio Ha BblAOXe.

Perynupyet CKOPOCTb apncopbuum kucrnopoaa
anbBeonamMmm U WUHTEHCMBHOCTb WUCMapeHuss BoAbl C WX
MOBEPXHOCTM.

Ounwaetr noOBEPXHOCTb  anbBeon  OT  MonaBLUMX
MHOPOAHLIX YacTuy n obnapaet BakTepruoCcTaTU4eCcKou
aKTUBHOCTbHO.

Co34aéT BO3MOXHOCTb pacrnpaBfeHuss NErkoro npwu
NepBOM BL,0XE HOBOPOXAEHHOTO.




CTpoeHUue cypdakTaHTa

ITO KOMMIEKCHOE BeLWwecTBO, COCTOosLLEE
n3 pocchonununpos (knupos) n 4 6enkos
cypdakTaHTa: rugpopunbHbIX
(nputaruBarowmx soay) 6enkos SP-
A 1 SP-D 1 ruppodoOHbIX
(otTankuBarwwmx Boay) 6enkos SP-
B n SP-C.




CypdaxrauT

Cypdaxtant
CHYOXAR NROTH

Peayn
rmapo
cypdaKtania e

Box

" paspyL
bIORAHWE

na

Maxpocar

TPAHCTRO!
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BerBiieHus ¥ 30HbI
TPaxeo0OpoOHXHAJIBLHOIO 1epeBa

IlokoieHust AbIXATEILHBIX NYyTEH

9 KonaykTuBHas 30Ha
1:16 NOKOJICHHSI
KoHBeKTHBHbIN 00MEH ra3oB

i
I'pansuropuas 3oua 17-21
OKOJICHUSI - KOHBEKT. 00MeH

HOKOJICHHSI
JAuddy3nonnbiii 00MeH ra3os

} \ Pecnuparopuas 3ona 22-23




Cxema BETBIIEHUA
BO3[YXOHOCHbIX NyTeun

(cneBa) " KpuBas
CyMMapHOM nrnowaaum
l nonepevyHoro ceyeHus

NposoaAwan 3oHa

BO3[1yXOHOCHbLIX NMyTeu Ha
ypoBHe Kaxgoro
17 BeTBNeHus (cnpasa)

18
19
20
21
22

23

| MNepexopn-
| HaA 30Ha

AsixatensHan
30Ha

1 4 1 T
0 100 200 300 400
Cymmapran nnowaas
NONEPEYHOr O CeYEHUA, CM 2




KonnartepanbHasa BeHTUNALUSA

o BO34yXa MOXET MOCTyrnaTb B anbBeOrbl 3a
CYET KonnarTepanbHON BEHTUNALNN:

. B anbBeonspHon cteHke nmetotcs nopbl KoHa (d go 10
MKM).

Mexay oTaenbHbiMM auuMHycam ecTb COoOBOLeHUs,
KOTOPblE€ HAYMHAKTCS OT anbBEONSAPHbIX XO4OB OLHOroO
N 3aKaHYMBaKOTCA B APYrOM anbBEONSPHOM MELLOYKE.

NHcnupatopHble BpOHXMOMblI OQHOMO CEerMeHTa, MOoryT
COeaVHATBCS € TepMUHanbHbIMM  BpoHXMoOnamu
cocegHero cermeHta (bpoHxmonel MapTuHa).




Fa3oBbIN cocTaB AblXaTenbHOW cpeAbl U KPOBU Yy YenoBeKa (cpeaHue BENMUYUHDI
B nokoe)

Kncnopox VITeKHcrblit ra3
HapIHaIbHOE cojiepikanie, 06.%  IapiHanbHoe

JIaBJIeHHe, MM JIaBJIEHHE, MM PT.
pT.CT. CT.

BasrxaeMplii BO3IYX
BrIibIxaeMblit BO3LYX

ANbBEONAPHBIN BO3AYX

AprepHanbHasi KPOBb
BeHo3Has KpoBb (CMelaHHasT)

ApTepHO—BEHO3HAS Pa3HHIA




BHYTpMU-
NMA€BPAAbHOE
ACQBAEHUe

nn =
-
-8 cm BoOA- 0

Jlerkue Bcerna HaxomATCSA B PACTIHYTOM COCTOSTHUM.

OTO OOBICHSAETCS OTPULIATEJIbHBIM [aBJIEHUEM B IUIEBPAJIbHOM
MOJIOCTH, OKPY KAFOLLEH JIETKHUeE.

OHO MNPOTHUBOCTOUT JJIACTUYECKON TIAre JErKUX — YIPyTUM
cujaM, KOTOpPbI€  BBI3BIBAIOTCS  3JAaCTUYECKUMHU  CBOMCTBAMMU
JIETOYHOM TKaHU B COYETAHUHM C TOHYCOM OpPOHXHUAJbHBIX MBILIL U
HaIIPaBJICHBI HA CHIAZIEHUE JIETKOTO.




BHYTpPM-
NMA€BPAAbHOE
ACGBAEHUe

OTpunarensHOEC  JAaBICHHE B IUICBPAJIBHOM MOJOCTH C  BO3PACcTOM
YBCIUYMBACTCS, B CBA3M C HEPABHOMEPHBIM pPOCTOM BHCLEPATBHOIO H
MAPUETATBHOTO JICTIECTKOB MJICBPHI (BUCLICPAIBHBIN PACTET MEIJICHHEE).

BenuvnHaa BHYTPUIUICBPAIBHOTO JABICHUA:

1. Ha BOOXE = — 6-8 MM PT.CT.(MOXKET mpu (POPCUPOBAHHOM BJIOXE JOCTHUIATH -
20 MM pT.CT.)

2. Ha BBIOOXC = — 3-5 MM Pr.CT.(MOXKET mpH (POPCUPOBAHHOM BBIIOXE
JOCTUTATh MOJIOKUTEIBHBIX BEIMYNH).




MoaeAb AOHAepca

ManomeTp

CreknsiHHbIN —

[‘ll'lljlllnl
ot datytsl

KoJmak r )
|

Pe3snHoBasgs—8
membpana




BEeHTUAALUOHHO-
nepdys3sMoHHoe OTHOLUeHuUue

B oTAaenbHbIX 06nacTax ferkmx COOTHOLLEHNE
mexay seHTunauuen n nepdysunen (BrnO) moxer
ObITb HEPABHOMEPHbIM.

Jlerkue no Benn4nHe 3TOro faBrieHUA AENATCS
Ha 3 30HbI (30HbI BecTa)

3o0Ha 1. BINO > 1
30Ha 2. BINO =1
30Ha 3. BINO < 1




30Ha 1. B Bepxywkax nerkux
anbBeonspHoe AasrneHne
(PA) npeBblLLaeT gaBneHue B
aptepuonax (Pa) n KpoBOoTOK
orpaHu4yeH.

30Ha 2. B cpepgHen 30He

nerkux, rae Pa > PA,
KPOBOTOK OonbLie, 4Yem B
30He 1.

30Ha 3. B ocHOBaHUAX Nerkux
KPOBOTOK ycuneH 7
onpeaenseTcs pa3HOCTbIO
AaBneHus B aptepuonax (Pa)
n seHynax (Pv).

Kposorox —» 5




BEHTU/IALLUOHHO-ITEP®Y3UOHHLIE
OTHOLUEHUSA B PASHBIX 30HAX JIET'KUX

Hn KpoBotoKk | BeHTUNAUMA P 02
30 Ha % Ha % B"“ B KDOBM

JIGTRUX | o6nema o6bema (mm Hg)

1 0,01 0,03 30 120
Bepxywku

2 0,06 0,05 0,8 98
Cpeanaa

3 01 | 0,07 | 0,7 92

OcHoBaHuA




Perynauua neroyHoro
KPOBOTOKA

BasoaktneHon pyHkumen obnagaet pO, n pCO.,.

MoBbiweHne pO, - néroyHoe cocyaucToe
CONPOTUBNEHNE YyMeEHbLIaeTcs, a nepdysus
yBENMYNBaeTCs.

[NoHwxeHne pO, - néroyHoe cocyaucroe
COMPOTUBIIEHNE YyBenuuuBaeTcs, a nepdysus
yMEHbLUaeTCs.

MNosbiweHne pCO, uMMeeT He3HaYNTENbHbIN,
NpexoasaWwmMn U nokanbHbIA COCYAOCYX1BaKLLNN
3o heKT Ha NPOCBET KPOBEHOCHbLIX COCY/0B.



BasoaktueHble BAB Bo3geuctBywowme Ha [MK

KPOBEHOCHbIX COCYyAOB NErknx, MHOrOYUCIIEHHbI,
HO X 3dppeKTbl NIoKarnbHblI U KPATKOBPEMEHHDI:

Ba3oaunararopbl: NPOCTaALMKIMUH, OKCUJ as3oTa,
aUueTUNXonuH, OpagukuHuH, aodamMuH, p-—

ajpeHeprmyeckue nmraHabl.

Ba30OKOHCTPUKTOpPbLI: TpombokcaH A2, o-—
ajpeHeprnyeckue  nuraHjbl, aHIMOTEH3WHbI,
NENKOTPUEHHI, HenponenTuabl, CEPOTOHWUH,
SHAOTENUH, rmcramuH, [lr.







CnupomeTpus

Cnuporpacus XXU3HeHHan eMKOCTL Nerkux

Auxarensuse FnyGoxui
»

O0bemb! BBIAOX

(nuTpbl)

CnokonHbik
820X

CnoxonHbin

—‘—1; = rﬁ/ 80X
b I /"
/ FnyGoxun

- [ 8AOX

Perucrparop




Aero4vHbie o6bvemMbl U eMKOCTU

JleroyHblie o06beMbl:
1. 10=500 mn
2. POg,0y, = 1500-2500 mn
TRy 3 POsz0 =1500 M
4. 00 = 1000 -1500 mn

spoxa (PO,,)

EmxocTe BROXa
(B
= Pe3epsHbiit 06bEM

[<]

HKBHEHHAR EMKOCTL NErKMX
OKEN)

:
g
g
:
8

OCTATOMNHAR
émxocts (OOE)

Dy HXUAOHANEHAA

Jlerounbie eMKOCTH CKJIAABIBAKTCS M3 JIErOYHBIX 00bEMOB:
1. OEJI = (1+2+3+4) = 4-6 nutpoB

2. XEJI = (1+2+3) = 3,5-5 nurpos

3. ®OE = (3+4 )= 2-3 nutpa

4. EB = (1+2) = 2-3 nutpa




cnuporpadpus




MTHeBMOTOXOMETpPMUSA




2 TUNIA HAPYIIEHU BEeHTUJISIIUU:
PecTpuKTUBHBIM U OOCTPYKTHUBHBIMN.

K pecTpuKTHBHOMY THIlY OTHOCATCS BCE MATOIOrHUECKHE COCTOSHUA, IIPH KOTOPBIX CHUAKAKOTCS
AbIXaTe/IbHbIE IKCKYPCHH JITKHX (T.€. CIIOCOOHOCTS JIerKnX pacnpasisTees). Habmonaeres npu
HOPaKEHHUH JerOYHOI napenxuMbl (GuOpo3 Aerkux) Wi npH ILIEBPalIbHBIX CraiKax.

OB6CTPYRTHBHBI THIT 00YC/IOBIEH CYKEHHEM BO3YXOHOCHBIX IYTEH, TO €CTh HOBBILIEHHEM HX
A3POAHHAMHYECKOI'O CONPOTHBIEHHS (MOKET ObITh IIPH HAKOILICHHH B AbIXATEILHBIX NYTAX CIH3H,
HaOyXaHHH CIAM3HCTON 000I0UKH, IIPH Cria3Me OPOHXHAIbHBIX MbIlIL — OPOHXHAIbHAS aCTMA,
ACTMOMAHbIH OPOHXHT).

V takux G0IbHBIX CONPOTHBICHHE BbIAOXY HOBBILIACTCS U, C/1€10BATEIbLHO, CO BPEMEHEM
BO3JYUIHOCTb JIETKHX M (DYHKUHOHAJIbHAs OCTATOYHAsi €MKOCTb Y HUX YBEIM4YHBACTCH.
ITarooruyeckoe CoCTosHHE, XapakTePH3YIOLLIEECs KaK Ype3MEPHbIM PACTHKEHHEM JIEIKHX, TaK U
UX CTPYKTYPHBIMH H3MEHEHHAMH (CHHKEHHE UMCI1a 3/1aCTHYECKUX BOJIOKOH, HCUE3HOBEHHE
A/IbBEOIAPHBIX N1EPErOPOIOK, 00bEAMHEHHE KalTHILIAPHOI CeTH) Ha3biBaeTCs IMDU3EMOH JIErKHX.
IIpu pecTPUKTHBHOM H 0OCTPYKRTHBHOM THIIC HAPYLUCHHIT BEHTHASIIIHN BbIsIBJISICTCS
HAPYIICHHE MARCHMAILHOIM BenTuasiuun Jerkux MBJI). B nopae = 120-170 a/mun.

MB!I - 06beM BO31yXa, IPOXOASALIHIT uepes JIerkue 3a olpeieIeHHbIH [IPOMEKYTOK BpeMEHH 1PH
JbIXaHUH ¢ MAKCHMAILHO BO3MOKHOIH 4acToToi 1 riyOuHoi. Orpaxaer pesepsbl AbIXaTebHOH
(DYHKLMH, CHHKEHNE MX CIIYKHT IIPU3HAKOM N1ATOJION HUECKOI'0 COCTOAHUS.



MepTBOE NPOCTPAHCTBO

OTO NPOCTPAHCTBO B AblXaTeflbHON CUCTEME HE
y4yacTByoLLEE B ra3oobmeHe.

BblgenawT aHaToMmnyeckoe U oyHKUMOHarnbHoe
MEpPTBOE MPOCTPAHCTBO.




AHaToMHn4yeckKkoe mepTtBeoe
NMPOCTPAHCTBO

Bknioyaer ob6bem  BO3ayxa, HaxoAAlMKUCA B
BO3AYXOHOCHbIX MNyTAX, MNOTOMY 4YTO B HUX He
npoucxoanT rasoobmeHa.

Ob6bem mMepTBOro NpPOCTpaHCcTBa 3aBUCUT OT pocTa U
NONOXeHnsa Tena.

[Mpubnm>keHHO MOXHO cuyuTaTb, 4YTO Yy CuUAALWErO
yenoseka ob6bemM mepmeo20 rnpocmpaHcmea (B
MUnnunuTpax) paseH ydeoeHHoU macce mena (B
knnorpammax). Takum obpasom, y B3pPOCHbIX OH
paseH okono 150 mi.

Mpun rnybokomM AblXxaHMW OH BO3pacTaeT, Tak Kak npu
pacrnpaBneHnun TPYyAHON KNETKM PpPaclUMpsloTCa U
OpoHxu ¢ BpoHxnonamu.




PYHKULMOHAABHOE MepTBOE
NMPOCTPAHCTBO

Bce Te yyacTku AbiXxaTenbHOW CUCTEMbI, B KOTOPbIX
HE npPoUCXoauUT ra3oobMeHa - He TONbKO
BO3JYXOHOCHbIE MYTU, HO TaKXe U Te anbBeonbl,
HE y4yacTBYIOLLNE B ra3000MeHe:

anbBeOosibl, KOTOpble BEHTUNUPYKOTCA, HO He
nepdys3npyroTca KpoBblo. B Takumx anbBeonax
ra3000MeH HEBO3MOXEH, XOTA UX BEHTUNALUMA U
MPOUCXOAMNT.

anbBeosnbl, 3abutble cmonamum, LUEMEHTHbIMUN W
acbecToBbIMU OTNIOXEHUAMM, erﬂbHOl7| NblJIbIO N
i




PYHKUUN MEPTBOrO
NMPOCTPAHCTBA:

1. Bo3ayx, 3anonHaowmin MepTBoe NPOCTPaHCTBO,
urpaet ponb Oydepa, KOTOpbIM CriaxusaeT
konebaHusa coctaBa anbBEOSNIAPHOroO rasa B Xoae
AblXaTenbHOro umkna.

. KoHAnUMOHMpOBaHNE BAbIXaemMoOro Bo3jyxa 3a
CYET  WHTEHCUBHOrO  KPOBOCHaOXeHUs n
cekpeuun cnmancTon obonovkn HOCOBbIX XO40B,
HOCOrIIOTKM, FOPTaHu, Tpaxen n GPOHXOB.




3ABUCUMMOCTb ATOYHbIX
06beMoB OT BO3pACTA

Obwan
BMKOCTL
nerkmx




OCHOBHbIC NOKA3aTeNny BeHTUNAUUMN

1.YacToTa AbIXaHUA YA =12-16/MmuH
2. MuHyTHBIM 06bem abiXanua MOJA =A0xYA-=6- 9 numos
J. 06beM aHaTOMMUECcKoro MepTBoro NPOCTPAHCTBA
OMN =140mn
4. AbiXxaTenbHbiX anbBeonapHbli 06bem
AAO = [0-OMN= 500-140=360mn
9. KoaththuMeHT BeHTUNAUMM anbBeon
KBA = A0/ OE = (0-0MM) / (00+P0suin) = 360/2500 =1/1

6. MMHYTHaA anbBeonapHaa BeHTUNALUA NerkuX

MBN= (AO0-OMMXxYA=39-49n




OduHamMmmnyeckue néroyHble o0 bLEMbI U
€MKOCTMU OTpaxKaroT NPOXoOuUMOCTb
AblXaTenNbHbIX NMyTEWN.

MuHyTHbIN 060BLEM AbixaHua (MOJl) — konuyecTBo BO3AyXa,
nyoxog;;m.;ero yepes3 BO34YXOHOCHbIE MYTU KaXXayr MUHYTY (6—8
n/MuR).

MakcumanbHasa BeHTuUnauusa nérkmx (MBJ1) — makcumanbHoe
KONMYECTBO BO3AyXa, KOTOPOE MOXET ObITb NPOBEHTUNNPOBAHO
yepes nérkme 3a 1 MWUH — npoOu3BEAEHME 4YacToTbl
AbIXaTenbHbIX ABMKEHUA HA éMKoCTb BAoxa (MBJ1y MyX4nH —
140 n/MuH, y xeHWwuH — 130 n/MuH).

O6bém dopcupoBaHHoro Bbigoxa 3a 1 ¢ (OPB) — 06béEM
BO34yXa, U3rOHAEMbIN C MaKCMMarnbHbIM YCUNMEM U3 NErKUX B
TeYEeHne nepBON CeKkyHAbl Bblgoxa nocne rnybokoro BAoOXa.
O®B oTpaxaeT COCTOSIHME KPYMHbIX AblIXaTenbHbIX NYyTEN W
4aCTO BblpaXkaeTCsA B NPOLEHTaX OT XKU3HEHHOWN EMKOCTU NETKMX
(75% XKEN).




dopcupoBaHHas XWU3HEHHas EMKOCTb JIErkMux —
OXKEJI (4,6 n) — aHanormyHa JKEJI npwu
MakCMmarnbHO BO3MOXHOM BAOXE W BblgOXe C
MakCMMarsibHOMU CUITON N CKOPOCTbLIO.

Unpekc TuddHo — oTHoweHne OPB k XKEIJIL.
3HaueHne NHAEeKca TuddHo npsiMo

nponopunoHanbHOe cune BbiA0OXa U B HOpMe
coctasnset okono 80% XXEJI. CHuwxkeHne OPB 6e3
cHmkeHna OXXEJI, T.e. OOPB/OXEJI <70%
cBuageTtenbcTByeT 06 OOCTPYKUUN,; CHUXKEHUE 0D0OMX
nokasatenen (OPB wu OOXKEJI) ykasbiBaeT Ha
PECTPUKTUBHYIO NaTONOrunio.




O6béMHaa  ckopoCTb Bblgoxa  (MOLWHOCTb
BblAOXa) — MakcumanbHas oObEMHas CKOpPOCTb,
KOTOPYIO  MauUMEHT  MOXET  pasBuTb  npu
dopcrupoBaHHOM BblAiOXe —  nokasaTenb
NPOXOAMMOCTUN JAbIXaTEeNbHbIX MYTEN HaA YPOBHE
Tpaxem W KPynHbiX OpoHxoB. 3aBUCUT OT

MbILLEYHOIo yCuUin4a nayneHTa.

PesepB OblXaHusA (PO) Xapakrepusyert
BO3MOXHOCTb YBENUYEHUA NErOYHON BEHTUNALUU
(8 Hopme 85-90%) wu paccuuTbiBaeTca no
PasHOCTU MakCUMarnbHOW BEHTUNAUMN  NErknx
(MBJ1) n MuHyTHOro o6véma abixaHua (MOL).




OTHOCUTESNbHbLIN 06BbEeM (hopcUpPOBaAHHOIO
Bblaoxa (O®B)

OrrocnyensHbin OGB 53%
OtHocurensHent 008 70%

O@8 sa oguy
caxynrgy

O®B 3a ogHy cexyHay

OO0cTpyKTHBHbBIE HAPYILIEHHUS B
JIETKHX




[THeBMOTOpPAKC

[THeBMOTOpAaKC -
CKOMJieHne Bo3ayxa B
nnespanbHON
MNOMOCTM.

[THeBMOTOpPaKC MOXeT
ObITb OAHO- U
ABYCTOPOHHUM.

Mo aTnonorum BblaenqanT
CNOHTAHH b||7| ) Pneumotérax
Tpasmamqecmﬁ n
NCKYCCTBEHHbIN
NMHEBMOTOpPAaKC.




BuAbl THEBMOTOpPAKCA

1. [lHeemMomopakc eHympeHHUl — npPn KOTOPOM nneBpanbHas
nonocte coobuwaertca Cc artmocdepon 4epe3 pedekTbl B
NEeroYyHon TKaHu, Tpaxee unm GpoHxax.

. [lHeemomopakc HapyxHbili — nNpPU KOTOPOM nrieBpanbHas
nonocTtb coobujaeTcsi ¢ atTmocdepon Yepes aedekT B rpyaHOM
CTEHKE.

. [THeemomopakc omKpbImbIli — NPN KOTOPOM BO3AYX NOCTynaeT
B MOMOCTb MMEBPbI NPU BLOXE U BLIXOAUT 0GpaTHO Npw BblAOXE.




4.

5.

BuAbl THEBMOTOpPAKCA

[THeeMomopakc 3akpbimbll — NPU  KOTOPOM OTCYTCTBYET
coobuleHne mexay nnespasibHON NOMOCTbI U aTMOCHEPON.

[THeeMomopakc KnarnaHHbIO — Npu KOTOPOM BO34yX Npu BAOXE
NOCTynaeT B NneBpasibHy NOJIOCTb, a NPu BblAOXE HE MOXET ee
NMOKUHYTb U3-3a NEPEKPLITUS OTBEPCTUS B NIEBPE.

[MTHeemMomopakc  HanpsikEHHbI —  BbIPpaXeHHasi  CTeneHb
KranaHHOro MHEBMOTOpPAKCca, NMpu KOTOPOM AaBrieHue BOo3ayxa B
nreBpanbHON MOJIOCTU 3HAYUTENbHO MNPEBLILLAET aTMOCHEPHOE;
COMPOBOXAAETCA  KpaiHe 3aTPYAHEHHbIM  BAOXOM,  PE3KUM
CMellleHneM Tpaxeu W cepaua B CTOPOHY HEMOBPEKIAEHHOM
MONOBUHbI FPYAHON NOMOCTM.




CrpoeHue asporeMaTuyeckoro 6apsepa




NMapunanbHoe AaBNeHNe - YacTb AaBJIeHNA NpuXoRaiancs
Ha OTAENbHbIKM a3, OTHOCHTENbHO obwero pasnenus,
c03QaBacMoro Bcev ra3osov CMecbio BO3iyXa.

SAKOH AAANbTOHA

Anago3pyxa: P, =760MmHg; C,, 00000 = 20.9%;

Puucnnnnna= 159 mm Hg




NMAPLUMUAJNIbHOE HANPAXEHMUE
FrA3A

[aBneHue, noa KOTOpbIM ra3 CTPEMUTCSH BbINTU U3
XWAKOCTU B ra3oByto Cpeay.

B XWOKOCTM ra3 yaepXuBaeTcs - 3a CYET cun

Ct)VI3I/ILIeCKO|'O N XUMNYECKOro B3aUMOAENUCTBUS.




I nthchysua rasos uepes Afb

3AKOH ®UKA
 inda gucnopopa:
Paneesosn =100 MM Hy
rne: 0,,, - 06bEM rasa, — 1]

npoXoAsLLIero yepes TKaHb B =
enﬂmlilllw BPEMEHH, P,-P,=60 Mmm Hy
. ﬂllﬂ 302:

DK-authchy3HoHHbIA KoIththHLHEHT Pneuxnosu=46 MM Hy
. Panbssosn =40 MM Hy

S- nnowanb TKaHK,

(P,-P,) - INaiEHT NAPUUANbHOTO P-P,=6 MMHy
NaBNeHHA [33a;

T- TonwmHa 6apbepa TRaHM DK C0,>DKO, B 25 pa3




* Ilepexo/ ra3oB uepes ajibBEOJIO — KAUUISIPHYIO
MeMOpaHy POUCXOIUT 110 3aKkoHam Juddysuu.
KosnyecTBo rasa, npoxosiiee yepes JIErouHyo
MeMOpaHy B €IMHUILY BPEMEHHU, T.€. CKOPOCTh

nupgy3un, NpsiMo NPONOPUHOHAIbHA Pa3HULIC
ero MnapLUuoHaIbLHOTO AABICHUS 110 00€ CTOPOHBI
MeMOpaHbl 1 00PaTHO MPONOPUHOHAIbHA
COIIPOTUBIICHUIO AUPPY3un.




AnbBeona

100-110
MM.pT.CT.

0:

37-41

MM.pT.CT.

Kposb

1234 5 6

35-45
MM.Tp.CT.

T

2

42-47
MM.pPT.CT.




ConpotuBieHue 1uddy3un

OmpeIesaeTCs

* TOJIIIMHOW MEMOpPaHbl U BEJIMYUHOU
IIOBEPXHOCTHU ra3000MeHa,

* ko3 purmentom auddys3uu rasa,
3aBUCSIIHAM OT €TI0 MOJICKYJISIPHOTO Beca
TEeMIEpaTyphl, a TAKKE

* KO3((ULMEHTOM PAaCTBOPUMOCTH Ta3a B
OMOJIOTUYECKUX KUJIKOCTSIX MEMOpPAHBI.




Ruththysua kucnopona

AnbBeonaApHbIA

p O,-40 \/ f o:\nyx \.,.Y
Aprepuoaa cO, _?ﬁ .o}& \ \
— {{ poO:-100 )

BeHoaHan KpoBb

\p TCPHAIILHAN KPOEBL

Kanunnap

P 0, B Bo3ayXe =21% 01760 =159 Mm Hy

B anbBeonapHom Bo3ayxe 47 Mm Hg pnagneHua Bo3ayNa NpUKoANTCA
Ha napbi H,0, 3HAUUT AaBNeHKe (cyXoro) Bo3ayKa =760-47=113 mm
Hy. AnbBeonapHbIi BO3AYX oGorawex C0,, Kucnopoaa B Hem He 21%,
a14%, napunanbHoe fagneHne KUCNopoaa cocrapnaer B Hem 14%
o1 713 =100 mm Hy

B BeHO3HOH KPOBH JIEroUHbIX KANUNNAPOB HaNpA:xXeHHe KUcnopoaa
=40 mm Hg

IpapueHT gagneHui, o6ecneunsaowui anthethy3uio kucnopoaa
paseH 100-40=60 mm Hg




Tpancnopt O, KpoBbLIO.

KUCNnorPoa HAXOOUTCA B
KPOBU B AIBYX COCTOAHUAX:

1. (DU3HUECKH PACTBOPCHHBIN : 3mn 0,B1n
KDOBMU;

2. cBA3aHHbIIi ¢ HB: 197 Mn 0, B 11 KPOBK




KAPAKTEPHCTHEN KMCROpOHOM BMEOCTH
KPOBH

- KHb+0;> KHbO, KHbO, — KHb+0,

* KnucnoponHaa eMKEoOCTh KpoBM - RonuuecTtso 0,,
KOTONOE CBA3bLIBACTCA RNOBbIO 10 MOJIHOIO
HacbiLeHna remornobuna

* HoncrantalotHepa: 11. Hb - 1,36-139Mn 0,
KucnopopHaa emKkocTh kKposu= 200 mMno0,B 1 1.

- Bcero B KpoBH copep:xkuTca oxono 1 nutpa 0,
o KoathhbMUMEHT YTUNU3auuu kucnopona = 30 -40%




Kpueasa guccouvauum oxcuremornobuHa

HbO, %

100

1

HaCbIIIICHUEC

Du3MUeCKH PACTBOPEHHBIHN Ta3
=t =r=T=CTTT T
10 20 30 40 50 60 70 80 90 100

Po, mm pr. cr

HbO, %
10°  20° 38°

100T

45°C




DaKTOpPbI BJAUAIOLINE HA CPOACTBO
HB k O2

Bo Bpemsi oKcHreHallHH NPOHCXOAUT OTILECIUICHHE OT reMOrI00MHa
NPOTOHOB, KOTOPbIC, HAKATIMBAACh B IPUTPOLIUTE, YBEIHUHBAIOT €r0
KHCJIOTHOCTb, UTO CaMo 1o cede NpUBOIUT K CHHKeHHIO cpoacTea He k O2. B
CYLIHOCTH 3TO U ecThb BeipaxkeHHe 3pperta bopa — 3aBucHMoCTh npouecca
oxcurenaunn or PH.

IIpu PH 6oabuie 6,0 B pacTBOpe Npu CTAOUILHOM PeiKHME OKCHICHALUH
coaepxutcs 6oapwie HBO2, uem HeH, a npn PH menbme 6,0 npu tex xe
YCJOBHAX OKCHICHALHHU B pacTBOpe npeodiagaeT BOCCTaHOBICHHbIIH HB.

BausHua PH Ha kpuByr auccounauuy OKCUreMOra00HHa TECHO CBS3aHO C
BIIMSIHHEM Ha Hee BHYTpHUIpUTpouuTapHoro meradoaura 2,3-DI.
YCTaHOBICHO, YTO 00pa30BaHUE ITOTO MPOMEKYTOUHOTO NPOAYKTA IMTUKOIH3a
Takxke peryaupyercs PH BHyTp.cp. apuTpouHTa: a/1Ka103 YCHIHBAET
oopazosanne 2,3 — IPI, aunao3 — unrudupyer.

PH oxa3seiBaeT npamoe BausHHe Ha cpoacTBO HB k O2 1 KocBeHHOE BAUSIHHE
Ha 3Ty QyHKUHIO Yepe3 npoaykuuto 2,31DTI.
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HacbiweHwe remornobmn
HacbiweHwe remorno6uxa 0,,

L 1 1 1 1
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Hanpsxerue O, (MM pr. cT.) HanpsKeHue O, (MM pT. cT.)
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Temneparypa
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HacbiweHue remornobuxa 0,, %
HacbiuweHwe remorno6una 0,, %

n L
1 1
20 20 80 20 40 60 80

Hanpsxenue O, (MM pr. CT.) Hanpsxerue O, (MM pr. cT.)

Bausinue (I)H'XHH(‘('KH\ (l)dl\'I()])UB Ha CBA3BLIBAHHE KHCTOPO/ia remMor/iobuHOM




Tnancnept GO, kpoBbio

 TPU ®OPMbIl TPAHCINOPTA:
* - (H3NUECKH PACTBOPEHHbINH a3 - 5-10%

* -XKHMHUECKH CBA3aHHbIH B GMkapGoHaTax: B nna3me - NaHCO,, B
apuTpoLMTaN - KHCO, (80%)

* -CBA3aHHbIH B Kap6GaMHHOBLIX coeHHeHHAX remornobuna: Hh-NH, +
C0, — HbNHCOOH - 5-19%




TpaHcnopt CO, KPpOBbIO




a chain 1

B chain 1




XUMUYECKUE PEAKLUWA, NPOUCXOOALLUME B
KPOBW NP OBMEHE N A30B B JIETKUX U TKAHAX

00 00000000000 O0CONOSOONOCONOSIONONOINOINONONONOSTONONONONONONOBNOIONONONOSNONONOSGNONOSEID

KHbO,— K* + Hb: O, — B KNneTku
H,O0 + CO, = H,CO; = HCO; +H*
N\

N3 TKaHeun HHb + KHCO,
Cco,

HHbCO,
nnasma HCO," N\

Na* + CI- ¥ NacCl B 3puTpouuTax
NaHCO, e




JleTH - IBETHI JKHU3HHU
[apuTe XeHwmnHam LiBETbI




