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NMPEAUCINOBUE

HUTa « AHAaTOMUS YEJIOBEKa» PacCKa)xeT
KBaM O CTPOCHUH U OCOOEHHOCTSX Yeso-
BEUECKOTro opranusMa. B Hell mpuBeneHa
uHpopManus o NpUHIUNAX paboTsl opra-
HOB M CUCTEM OpPraHOB, a TAKXKE O MEXaHU3-
Max (YHKIMOHUPOBAHUS OpraHu3Ma B Ie-
JIOM, KOTOpBIE€ MO3BOJISIIOT €My, Pa3BUBAsICh
CaMOCTOSITENIbHO, B TO )K€ BpeMs OCTaBaTh-
Csl HEpa3pbIBHO CBA3aHHBIM CO cpesoil 00u-
TaHUs.

s ynpolieHust U37105KeHHs], 0JTHAKO MpH-
HUMas BO BHUMaHHE TO, YTO YEJIOBEUYECKUH
OpraHu3M JOJDKEH pacCcMaTpUBATHCS Kak
€MHOE LIEJ0€, Mbl Pa3/IeUIN €ro Ha OTAEIb-
Hble cucteMbl. CTpoeHue u padbora Kaxa0h
U3 TaKUX CHCTEM TIIATeJbHEHIIUM 00pa3zoM
OMUCAHbl U CHAOXKEHBI MOJPOOHBIMU HILITIO-
CTpalUsMH, HEKOTOPbIE CUCTEMbI MPOUJILIIIO-
CTPUPOBAHBI CXEMATHYECKH, HEKOTOPbIE —
C aHATOMUYECKON TOUYKHU 3pEHUs; KaKIbIi
PUCYHOK WJIM CXE€Ma COJepXk aT OOBbACHEHHE
paboThl TOTO WJIM MHOTO OpraHa WU CUCTe-
Mbl C y4eTOM (yHAaMEHTaJIbHBIX MPUHIIU-
OB aHAaTOMUU U pusnonorun. Kuura raxxe
COJIEPKUT TMOJHBIN andaBUTHBIN yKazaTelb,
KOTOPBIM MOMOKET OBICTPO HAWTH HHTEpe-
CYyIOIIME Bac TEPMUHBI U MOHSATHUS.

W3naBas 3Ty KHUTY, MBI CTaBWJIM Tepen
co0oli 1enp cAenaaTh €e MaKCUMalbHO IOJI-
HOH, TOHSATHOM OJI BCEM CEMbH U B TO XKe
BpeMSs Hay4HO JocToBepHOU. Hageemcd, uTo
HaM 3TO yAaJd0Ch U YUTATENIH OICHAT KHUTY
MO0 JIOCTOUHCTRY.
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BBEJEHUE

HEE CaMoro CJIO)KHOTO MEXaHU3Ma WU
MalllMHbI, KOTOPbIE MOXHO MNPUAYMaTb. DTO
He 0eCroYBEHHOE YTBEPKACHHE — HTO UCTUHA,
MOCKOJIBKY HE CYIIECTBYET TAKOTO MEXaHU3Ma
WIM MallWHbI, KOTOPbIE MOIJIM OBl 3aMEHUTh
yesioBeYecKuil opranu3M. B otnuune ot nro6oro
UCKYCCTBEHHOI'0 M300peTEeHMs Halll OpPraHu3M
(dhopmupyercs, pa3BUBaeTCS U BOCCTaHABIMBA-
€TCsl aBTOHOMHO, HaXxOJsChb B HENPEPHIBHOM
B3aUMOJICIICTBUU C OKpYKaroIIei cpeloi U mpu-
crnocabiauBasCh K MOCTOSHHBIM H3MEHEHUIM
B Hell. Ero xku3HenesTenbHOCTh 0OecneynBaeT
MHOKECTBO COCTABJISIIOIIUX, B COBEPIIEHCTBE
CBSI3aHHBIX MEXJy COOOM.

l ICJIOBC‘IGCKI/Iﬁ OpraHU3M HAMHOT'O CJIOXK-

KNETKWU N TKAHW

Teno denoBeka COCTOUT U3 OECUHUCIEHHOTO
MHOXECTBa KJIETOK — OCHOBHBIX €JMHUIIL
a000T0 KHUBOTO cyllecTBa. B opranusme
B3pOCJIOr0 4eJ0BEKa HacUUThIBaeTcsa Oojee
JBYXCOT TPUJJIMOHOB KJIETOK, COCTOSAIINX U3
CXOXHUX CTPYKTYPHBIX 3JIEMEHTOB, HO UMEIO-
MUX pa3Hyl (GopMy MU OTBETCTBEHHBIX 3a
paznuuHble QyHKUUHU. KineTku pacnonoxeHbl
B opranusme ynopsaaoueHHo. CoriacHo cBo-
UM XapaKTEepUCTHKAM OHHM CTPYNIHUPOBAHBI
B BOJIOKHA, (OpMUpYIOLUIME TKAHHU, B COCTaB
KOTOPBIX BXOJSAT TaKke€ XUJAKOCTH U MHHE-
paJibHBIE COJIH.

B yenoBeueckoM opraHusme BBIJIEISIOT Yye-
ThIpE OCHOBHBIX THUMA TKaHU: 3MHUTEIHAIb-
HY10, COEAUHUTEIbHYIO, MBIIIEYHYIO U HEPB-
HY10, KaxJas M3 KOTOPBIX BBINOJHSIET CBOIO
¢yHKIU0. DnuTeananbHasg TKaHb MOKPHIBAET
MOBEPXHOCTh T€JIa U CIM3UCThIE OOOJIOUYKH.
CoenuHuTenpbHass TKaHb COCTOUT M3 KIETOK
pa3IUYHBIX BUJOB, 00pa3yroUIUX COEIAUHHU-
TeJbHbIE CTPYKTYPbI; K CO€JUHUTEIbHON TKa-
HU OTHOCSIT COOCTBEHHO BHEKJIETOYHOE Bellle-
CTBO, 3alOJHAIOLIEE NMPOCTPAHCTBO BHYTPHU
OpPTraHOB U MEXJY HUMH.



MplieyHasi TKaHb COCTOUT M3 MPOJOJTO-
BaThIX KJIETOK, CIIOCOOHBIX COKpALIaThCs MOJ
BJIMSHUEM HEPBHBIX UMIYJIbCOB, a 3aTE€M BOC-
CTaHaBJIMBaTh (OPMY; MbILIEYHAs TKaHb 00e-
CIIEYMBAET JABM)KEHUE OpPraHM3Ma U BHYTPEH-
HUX opraHoB. W HakoHel, HepBHas TKaHb
COCTOUT M3 KJIETOK, CIIOCOOHBIX NPUHUMATD,
T€HEPUPOBATh CUTHAJIBI U MEpelaBaTh UX B BU-
Je U”HQOPMATUBHBIX SJEKTPUUECKUX UMY JIb-
COB, KOTOpbIE MOOYX JAIOT OPraHU3M K MbI-
IIEYHOW JIeSTeIbHOCTH, aKTUBHOCTH >KeJe3
WM OCYILECTBIECHHUIO MHTEJIEKTyalbHOU Je-
ATEIbHOCTH.

bnarogaps 0coOeHHOCTSIM HEKOTOPBIX KJe-
TOK UM COYETaHUIO PA3JUYHBIX TKaHEH (yHK-
HUOHUPYIOT TaK Ha3blBaeMble CTPYKTYpHBIE
€JIMHUIBl OpraHKW3Ma, BBINOJHAIONINE 0COObIE
3a/1a4y, WIN OPTraHbl YEJIOBEUECKOTO Tesa, Ta-
KM€ KakK KO)ka, )KeNyJO0K, eYeHb, JIETKHE WU
cepaue.

OPIAHbI

Kax el opran umeer onpejeiaeHHyo Gopmy,
pacrnosoxeHue U GyHKIUU; HEKOTOpbIE opra-
HbI OYEHb UIOTHBIE, APYTHE MOJble, TOCKOJIbKY
COCTOSIT U3 pa3jIUYHbIX BUAOB TKaHel. Heko-
TOpbIE OpPraHbl COCTOAT U3 0COOOro BUJA TKa-
HU, HE BCTpeyaroleiics 0onbllie HUTE B opra-
HU3MeE, HalmpuMmep snujaepmuca (Hapyx HOTo
CJI0S KOXKM) WJIM KOCTHOW TKaHU (OCHOBHOI'O
KOMIIOHEHTa KocTeil). B yenoBeueckom opra-
HU3M€ OCOOEHHOCTH TOT'O WJIM MHOTO OpraHa
ONPENEIAOTCS BUJIOM TKaHH, U3 KOTOPOW OH
COCTOMT: MHOTOYHMCJIEHHBIE MBIl Tea,
CepJilie ¥ pa3IUYHbIe MBIIIILIBI MTOJIBIX BHYTPEH-
HUX OPraHOB MOTYT COKpauiaTbCs U pacciad-
JATHCS, MOCKOJBKY COCTOST M3 MBIIIEYHOMN
TkaHu. OpraHbl OTIWYAIOTCA CBOUMHU (YHK-
nusiMHu Oosee, 4eM aHaTOMHYECKHM CTPOEHU-
€M, U KaXJblil OTJEeJIbHbI OpraH BBIIOJHSET
ocoOyro 3ajauy, HEOOXOIUMYIO g paboThl
BCETO OpraHu3Ma.
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BBELEHUE

AMMAPATbI U CUCTEMbI OPFTAHOB

Hekotopbsie opraHbl BBIMOJHSAIOT ONpeneIeHHbIE
(GyHKIMY — HanmpuMep, Koxka MOKpbIBaeT BCE Ha-
i€ TejI0 U 3allUIlaeT BHYTPEHHHE OpraHbl, HO
TaK)Ke BBITIONHSET M Apyrue QyHkuuu. OmHako
MHOTHE OpraHbl B HalleM OpraHU3Me MOTYT BbI-
NOJHATh CBOM (YHKLUHHU TOJBKO B HENMOCpe-
CTBEHHOM TE€CHOM B3aUMOJAEHCTBUU C IPYTUMHU —
B TAaKOM CJIy4ae OHH 00pa3yloT (PyHKIIMOHAIbHYIO
€MHUILY: MEXaHU3M HIIH CHCTEMY.

B nelicTBUTENBHOCTH, HECMOTPS Ha TO YTO Tep-
MUHBI «armnapar» 1 «CUCTEMa» YIOTPEeOIAI0TCS KakK
CHHOHMMBbI, 3HaYEHHsI UX pa3inyHbl. TepMuH «ar-
napaT» 03Ha4aeT COBOKYITHOCTb OPT'aHOB, COCTOS-
IIMX W3 Pa3JIMYHbIX BUIOB TKaHEW: Hampumep,
NUIIEBAPUTENbHAS CUCTeMa (armapar) COCTOUT MO-
MHUMO OCTaJbHBIX U3 TAKUX )K€ HE UMEIOUIUX Maphbl
OpPraHoB, KaK poOT, KeIyJOK U MEeYEHb; JbIXaTelb-
HBIH anmapaT COCTOUT MOMHUMO OCTajJbHBIX Opra-
HOB U3 HOCA, TOPTaHU, OPOHXOB U JIETKUX; KpPOBE-
HOCHasi cucTema (ammapar) COCTOUT M3 Cepala,
aptepuil u BeH. ['oBops ke 0 cucteme, Mbl IOJIpa3-
yMEBaeM, YTO BCE €€ COCTaBIISIoIune cHOpMUPOBa-
HBl OJTHUM BHJIOM TKaHU: HalpuUMep, HEpBHAs CH-
CTeMa COCTOUT B OCHOBHOM M3 HEpPBHOW TKaHH;
CKEJIET YeJIOBEKA M MbIIIEYHask CUCTEMA COCTOAT U3

KOCTHOM U MBIIIICUHOM TKaHU COOTBCTCTBCHHO, XO-




TS KaK CKeJeT, TaK U MbILIEYHasi CUCTEMa COCTaB-
JSIFOT OCHOBY OINOPHO-JBUTATENILHOIO ammapara,
W JHJOKPUHHAs CHCTEMa COCTOUT U3 Pa3IUYHbIX
JKeJIe3-0praHoB, KOTOPbIE BBIACISAIOT B KPOBb Ce-
KpEeT U TOPMOHBI.

AmnmnapaTsl ¥ CUCTEMBI CBSI3aHbI MEXIY COOOM,
U QYyHKIMU KaXKJOT0 M3 HUX MOTYT pa3BUBATh-
Cs JIUUIb NPU Pa3BUTHU U APYTUX OPTaHOB: BCE
BMECTE OHHM OTBEUYAIOT 3a paboOTy OpraHusMa.
MpbI nepeducaniu HEKOTOphIE anmapartbl U CHU-
CTeMbl: MHUIIEBAPUTEIbHAsI CUCTEMA OTBEYAET 3a
MUTaHUE; AbIXaTelbHas CUCTeMa CHaO)KaeT Hall
OpraHu3M KHUCIOPOJAOM U3 OKPYXKAIOIIEH Cpeabl;
KPOBEHOCHAasi CHUCTeMa OTBEYaeT 3a TO, YTOObI
KpOBb, HaChIIIEHHAs! MUTATEIbHBIMU BELIECTBA-
MU U KHCJOPOJOM, MOCTyINajla BO BCE TKaHU;
ONOPHO-ABUIaTeIbHBIN ammapaT OTBedaeT 3a
JBH)KEHHE, HEO0X0AMMO€E B TOBCEITHEBHON KU3-
HU; JbIXaTeJbHas U SHJIOKPUHHASI CUCTEMBI pe-
TYJUPYIOT BCIO XKU3HEAEATEIbHOCTh OpraHu3Ma.
OpaHako BakKHbI HE TOJIBKO BBIIIEONHUCAHHbBIE Op-
raHbl, alnapaTbl U CUCTEMbl — HE MEHEE BaXKHbI
OpraHbl ClIyXa, MOYEBOH U MOJOBOM CUCTEM...

I[anee Mbl OIMMIIEM CTPYKTYPHBIC 3JICMCHTHI
KJICTOK, @ 3aTEM KOCHEMCsA OCHOBHBIX MOHSITUH
aHaTOMHHU U (I)I/IBI/IOJIOFI/II/I YCJIOBCKAa B CBCTC B3a-
I/IMO,[[CfICTBI/ISI Pa3JIHUYHBIX allllapaToOB U CUCTCM
YCIIOBCUCCKOIO TCja.

BBEOEHUE
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12 XU3Hb
KneTka — anemeHTapHas CTpyKTypHas eAuHMUa NKGOro XnBOro
Kn ETKA cyulectBa — SIBNAETCA OCHOBHOW COCTABNAILEA Hallero opraHuama:
B Hee BXO[AT ANEMEHTbI, HeObXoANMbIE ANs B3aUMOOBMEHa C BHeLL-
M XPO M OC O M bl Heil CPefioil, NpefjHa3HaYeHne KOTOPbIX COCTOUT B MOAAEPXKaHMM
LIeNOCTHOCT) KNETKM 1 MOMyYEHUN NUTATENbHEIX BEIECTB, a Takke
Pa3MHOXKEHUN [IeNIeHUeM XPOMOCOM.

CTPOEHUE KINETKW YENOBEKA

MukpoBOpCHHKK Llentpnonu
TOHKWE CKNadku LuTonnasmMartuyeckoil MembpaHbl, KOTopble Tpy6yaTble OpraHennbl, MPUHUMAIOLME yYacTue B npoLecce
YBENUYUBAIOT NOBEPXHOCTb KNETKM 1 MPUHAMAIOT y4acTue BO fenexuns Knetku
B3aIMOOBMEHE BELLECTB C OKpYXalolien cpefon \ BHYTPKNETONHbIE HATH

E Tpy6yYaTbie BOMOKHA, (hOPMMPYIOLNE TUM BHYTPEHHEN
Kx\

KneTouHas, unu yutonnasmartuyeckas, Mem6paHa / hOpMbI KNIETKI U OTBENAIOLME 33 8 hOpMy

nonynpoHulaemasi obonoyka KneTku, Yepes KoTopylo OCyLIeCTBA
€TCsl B3aUMOOBMEH CTPYKTYp KNeTKU C BHELHEN cpesoit

R

Nusocoma

KpOLLeYHasi MomocTb, cogepxalias
(bepmeHTbI 1 OTBETCTBEHHAs 3a pacluenne-
HWe NMUTaTENbHbIX BELLECTB W yaaneHue
HEHYXHbIX KNETKe CTPYKTYp

Cknapyatbll 3HAONNA3MAaTUYECKUA PETUKYNYM
cucTema MemBpaH M MUKpOKaHamnoB, B KOTOPbIX pasMelLaioTcs

puGocombl \

Bakyonu

orpaHin4eHHble MemBpaHoii nonoctu,
cnyxalue ANs XpaHeHWs nuTaTenbHbIX
BELLECTB 1 BblJeNeHus cekpeTa X

fAnpo

cepuyeckoe obpasoBanme,
coaepxallee reHeTnyeckuit

maTepuan, OTBeTCTBEHHbIN 3a
(DyHKLMOHUPOBaHME KNeTkK

Mukpodunamentnl
pod W nepenavy HacnencTBeHHbIX

TOHKME HWUTW, COCTOosALMe U3

Npu3HaKkoB
Genka, CBA3aHHbIE C BHYTPEHHM-
MM MpoTOKaMu B KNeTke AApblwko
1 OTBETCTBEHHbIE 3 Manexbkoe

cepuyeckoe Tenble
B siApe Knetku,
KoTopoe nocbinaet
CcurHanbl pubocomam
B LuTONNasme

0 HeobxoanMmocTH
BblpaboTku Genkos

COKpaLleHna MblleYHbIX \
BOJTOKOH

fAlpepHas obonouka
oboroyka sigpa, oTAensoLLas
€ro 0T LuTONNa3Mbl

T
T Ses, MutoxoHapus

opraHenna kneTtku, B KOTOPOW
NPOVUCXOANT CXUraHne
nUTaTeNbHbIX BELLECTB
1 BbIpaboTka SHEprum

s UuTtonnasma
\aemecrao KeneoBbpasHol KOHCUCTEHLMN, 3aMOMHAIOLIEe BHYTPEHHION

4acCTb KneTkn, B KOTOPOM cofepxaTca nutaTellbHble BeLecTBa,
OopraHennbl KNeTkn u KnetouHoe A4po

Mnagkuit aHgonnasmaTU4eckui
peTukynym

cuctemMa MeMbpaH W kaHanbLeB, koTopas
yrpoLLaeT TPaHCMOPTUPOBKY BELLECTB BHYTPU KMETKM

Annapat [onbmxu
COBOKYMHOCTb MONOCTEN W TpyGoYeK, OCHOBHON 3afayeit KoTopbix sBRseTCs npeobpasosa

HWe, TPaHCMOPTMPOBKA W YaneHne XUMUYECKUX BELLECTB, HEOBXOAUMBIX ANs KNEeTOYHOI Pubocoma
aKTMBHOCTU opraHenna B (hopme 3epHa, CuHTe3upytolLas Genku



AHK, XPOMOCOMbI U MEHbI

Becb MexaHW3M ynpaBneHus pasBUTUEM W aKTUBHOCTbI) OpraHu3Ma
3aKknioyeH B gesokcupuboHyknenHoson kucnote (AHK), u3 kotopon
COCTOSIT XPOMOCOMbI KNETOYHBIX SAEP U WX OCHOBHblE (DYHKLMOHaMb-
Hble efuHUUbl — redbl. JJHK cocTouT U3 ABYX ANWHHBIX NapannenbHbix
MaKpOMOTEKYNSAPHbIX Lenoyek, CBEPHYTbIX B BUAE CMMpanu; Monekymbl
OHK cocToaT 13 Tpex OCHOBHbIX 3NEMEHTOB: (hocdaTHbIX MOMekyn,
MOMeKyn caxapa — Ae30Kcupubo3bl 1 YeTbipex a3oTUCTbIX OCHOBa-
HWA: afleHWHa, TyaHWHa, TUMUHA U uuTo3mHa. Kaxpas uenouka OHK
COCTOWT U3 NOCnefoBaTENbHbIX 3BEHbEB, KOTOPbIE HAa3blBAKTCS
HYKNeoTMaaMu: BOMOKHA a30TUCTbIX OCHOBAHMIA COEAMHEHbI BOAOPOA-
HbIMU CBSI3MU APYr C APYroM Takum obpa3om, 4To ABOWHAs cnupanb
OHK no ¢opme noxoxa Ha BUHTOBYK NECTHMLY.

o Xpomocoma
Bxﬂgn‘ e

BogopoaHbie casizn
Xpomocoma

LinToaun
Hykneotua

BokoBas Lenouka
T 1e30kenpuBo3Ll M dhoceara

A30TICTbIE OCHOBaHUS

PEMIUKALKUA OHK

[leneHue Bcex KNETOK opraHuama, 3a WUCKMIOYEHNEM KINEeTOK 3apoabllua,
NpOVCXOAUT NyTEM YABaNUBaHUS XPOMOCOMHOTO MaTepuana, MocKombKy
Kakaas 13 AOYEpHUX KNETOK JOMKHA Momy4uTb TouHyto konuio JHK ot
MaTepUHCKOM KneTku. B xoge aToro mpouecca, KOTOpbI Ha3blBaeTcs
pennvkauver, ase uenu OHK pasveguusiotcs u Gnarogaps Bosgei-
CTBUI0 0c0Boro depmeHTa HopMUPYIOTCS [BE HOBbIE KOMMIEMEHTap-
Hble Lenu. Kaxpgasi ucxogHast Lenb CRyXuT npooGpasoMm Ansi HOBOIA
Lienn, B KOTOPOH a30TUCTbIE OCHOBAHUSI COEAMHSIOTCS (COBAUHSTLCA
Mexay coboi MOryT TOMbKO af€HMH M TUMWH MIW LMTO3WH U rya-
HWH), — B pe3yrnbTaTe kaxgas W3 ABYX Lienen nonyyaeTcs JOMONHeH-
Hoit. Takum 0Bpa3omM, BOCCO3AAKOTCS [BE UAEHTUYHbIE MAKpPOMONEKyIbl
[OHK, nockonbky kaxpaas Lefb COCTOUT M3 UCXOAHOW W HOBOW LIENM.

UcxogHas OHK

Paspenenve gsyx ueneit AHK

E;;belzimubl noA BO3AeicTBUEM (hepMeHTa
—  [HK-nonumepasbl

dopmupoBaHue

KomnnemeHTap-

HbIX Lienein -

~-_
KomnnemenTapHas o

e \ ~£gg;} s 4 - VicxopHas
cxogHast Lenb iﬁf_iﬁf gﬂ J_V Lenb

KomnnemenTapHas uer

KNETKA U XPOMOCOMbI 13
CTPYKTYPA XPOMOCOM Xota MHore XpoMOCOMbI
OTNMYAIOTCS MO pasmepy, BCe OHM
VMEIOT OfMHaKOoBYI0 HOpMY
MarneHbKo Nanoyku, KoTopyt
CXKMMaeT LieHTpoMepa, pasgensio-
Las XxpoMOCoMy Ha fga nneua,
4acTo HeOANHAKOBOW AMVHBI.
OpHako TUnMyHoe n3obpaxeHue
XPOMOCOM COOTBETCTBYET CTafuu
npouecca KneTouHoro feneHnus,
korga [HK yxe pybnuposa-
nacb, — MOMEHT, B KOTOPbIN
XpoMocoma noxoxa Ha 6yksy
X ¢ BBYMS| ANVHHBIMK W [BYMS
KOPOTKAMU Mneyamu.

Kopotkoe nneyo
o

Xpomocoma
nepes
nenexvem OHK

Xpomocoma nocne
nenenus AHK

" [InvHHOe nnevo

XPOMOCOMHbIA HABOP

CTpyKTYypHblE /4 @ @ ﬁ Lﬁ CTpyKTypHblE
Kknetkn 46 KkneTkn 46
XPOMOCOM 3 XPOMOCOM
AiuekneTka 7 o Cnepmatosoug
23 XpOMOCOMbI O_/ O = 23 XpOMOCOMbI

—— -——— OnnopoTeopeHue

O B
. <

& CTpyKTYpHblE KneTkn
7 46 xpomocom

~___ 3urota

KonuyecTtBo xpomocom
YernoBeka CO BCEMU reHamu,
onpeaensoWmMN passuTie
1 (PYHKLUMOHMPOBAHME HaLle-
ro OpraHu3ma, CoOTBETCTBY-
€T KONUYECTBY XPOMOCOM
MaTEPUHCKOI ANLEKNeTKN s
1 OTLOBCKOrO CnepMarto3ou-

[a, KoTopble COeANHANTCS

B MOMEHT ONo40TBOPEHMSI.

310 BO3MOXHO M3-3a TOrO, YTO, B OTAIMYME OT OCTambHbIX KNETOK
4ernoBEYECKOro OpraHuama, B KOTOPbIX COAEPXMTCS No 46 XpomMocoM,
rameTbl COAEpXaT BCEro Mo 23 XPOMOCOMbI: CRMSHUE SALEKNeTKA

1 cnepmatosonaa obpasyet suroty ¢ 46 xpomocomamu (23 napsbl
POANTENbCKAX XPOMOCOM), KMETKW 3UroThl MOCTOSHHO AensTcs, U pe-
3ynbTate ux feneHus obpasyetcs aMBpUOH Yenoseka ¢ Habopom
XPOMOCOM, MAEHTUYHBIM POAUTENLCKAM. TakuM 06pasoM, Kaxablit
YeroBek MomyyaeT NOMOBMHY MAaTEPUHCKOTO W NOMOBUHY OTLOBCKOrO
XPOMOCOMHOro Habopa.




14 XU3Hb

'EHbI
W HACNEACTBEHHOCTb

AOMUHAHTHBIE WU PELLECCUBHbIE MEHbI

Yenosek nonmyyaeT MONOBUHY FEHETUYECKOTO KoAa OT Kaxaoro u3
poauTenei, To ecTb ABE COCTaBHblE KaXAoro reHa. Kaxgbli re
NpeACTaBNeH B aHanornyHoil XpOMOCOME U pa3MeLyeH B OnpefeneH-
HOM MecTe, Ha3blBaeMOM /IoKycoM. TeM He MeHee cnedyeT nopyep-
KHYTb, 4TO CYL|ECTBYIOT reHbl, OTBEYalolMe 3a OAHY U Ty Xe Hacnen-
CTBEHHYK0 MH(OPMaLMI0, HO UMelLMe pasnuyHble hopMbl — OHK
HasblBaloTCA annensmu. Hanpumep, reH, onpeaensiowuii UBeT rnas,
“MeeT HECKOMNbKO anneneil, Onpeaensownx LBeT pagyxHoi 06onoyku:
ronyboi unu kopuyHeBblil. U uHorma uHgopmauuns, 3aknioyeHHas

B annenb OJHOTO reHa, NepekpbiBaeTCs annenbio ApYroro reHa — Ta-
KOW reH Ha3blBaeTCst AOMUHAHTHBIM, @ NepekpbIBaoLWMIACS — peLiec-
CUBHbBIM.

Ho He Bce reHbl 0653aTeNbHO [JOMKHbI NPOSBAATLCS: NPUCYTCTBUE
AOMMHAHTHbIX FEHOB BCEr0 B OfHO XpPOMOCOME B TOMOMOTUYHOI nape
AOCTaTOYHO NS TOro, YTOBLI OHM MPOSBUNYM CBOM CBOWCTBA; peLieccuB-
Hble TeHbl NPOSIBASIOT CBOW CBOWCTBA TONMbKO TOTAA, KOraa reHbl
C aHamnorMyHbIMU CBOACTBAMU MPUCYTCTBYKT Y 0BEnX XpOMOCOM
B FOMONOrMYHON nape. Hanpumep, annensb, oTBevarwLllas 3a KOpU4He-
Bblil Ysem pafyxHoit 060N0YKM rnas, NPUCYTCTBYET B AOMUHAHTHOM
reHe, W ero CBOWCTBA NPOSBSATCS, €CNN OH HaxoauTcs XoTs Obl B 0AHON
XPOMOCOME, a TeH C annenblo, Hecyllen UHGopmaLuo o ronydom
LBeTe paAyxHoit 060M0YKN, SABNAETCH PELLeCCUBHBIM W MPOSBUTCS,
TOMbKO €Cnu B 060MX reHax roMONOrMYHbIX XpOMOCOM NpeAcTaBneHa
Takas annens.

leHbl copepxaTt uHdopmaumio, Heobxoaumyto Ans cuHTea Genkos,
a Te, B CBOK ovepefdp, CTpositcs 6naropaps ocoboit kombuHaLmu
aMUHOKNUCNOT. Bce M3MEHYMBbLIE KOMMOHEHTBI, @ UX Thicsun, hopMuUpy-
I0TCS Ha OCHOBe [iBaALaT aMUHOKUCNOT, MH(OPMaLUs 0 Kopax
KOTOPbIX COAEPXMTCH B reHax. XoTsl Ha NepBblii B3rnsf 310 KaxeTcs
CNOXHbIM, B AEACTBUTENBHOCT MEXAHWU3M CO3[aHNS FEHeTUYeCKOoro
koda MpocT: OH OCHOBBLIBAETCSH Ha MOCNEA0BATENbHOCTN a30TUCTbIX
OCHOBaHWit, cocTaBnsawwmx gparmentsl JHK n oTHOCAWMXCA
K pasnuyHbIM reHam.

YeTblpe TMNa a3o0TUCTbIX OCHOBaHUIl 06pasytT nogobue andasuTa,
ByKBbI KOTOPOrO YMTAKOTCH MO TPW: KaXAblit TPUNNET UK KOLOH
COAEPXMUT 3aKOLMPOBAHHYI0 aMMHOKUCIOTY, @ NocnejoBaTenbHOCTb
TPUNMEeToB sBNSieTC HabopoM nonunenTuaHoN uenu. Takoi reHeTude-
CKWl KOL, MAEHTUYEH W YHUBEPCANeH ANs BCEX XWUBbIX CYLIECTB.

FeHbl, hyHKUNOHANbHbIE efMHULLI XPOMOCOM, OTBEYalT 3a
nepefavy noTOMCTBY BCeil HEODXOAMMOWN NS PasBUTUS HOBbIX
OpraHM3MoB MH(OpPMaLMK, OTBevalllei 3a HacnedCTBEHHOCTb,
nepefatLLeiics OT NOKOMEHUs Kk nokoneHuio u obecneyunsaiollen
HenpepbIBHOCTb CYLYECTBOBAHWS BWUAOB M B TO Xe Bpems OTBevalowei
33 TO, YTO KaxAbll MHANBMA UMEET CBOMCTBEHHbIE TONMbKO emy
UCKMIOYUTENbHbIE, YHUKaNbHblE 0COBEHHOCTH.

FEHETUYECKUWX KOO

A30TUCTbIE OCHOBaHMS

AneHuH TuMuH Lintoaunn T'yaHuH

®parmeHT AHK KogoHbl unu Tpunnetsl

PO OO OO OD®

@
1
TupokeuH |

Neuyunt CepuH AnaHuu ]

PR

3aK0ﬂMpOBaHHbIe aAMMUHOKUCNOTbI

MEXAHWU3M MNEPEOAYM LIBETA TTA3

89
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Popurenu

Annenb, oTBevaioLias
33 KOpUYHEBbIA LBET rnas
(moMMHaHTHOro reta)

®

Annenb, oTeevatwoLas
3a rony6oit UBeT rnas
(peLieccuBHoOro rewa)

s




Bce kneTkn yenoBeyeckoro opraHu3ma HacuuTbiBalT 46 XpomocoM,
33 UCKMIYEHNEM rameT — SULEKNeTkM U CrepmaTo3onsa, Kotopble
cocTonT U3 23 xpomocoM. Mbl roBopum 0 23 napax roMONOrUYHbIX
XPOMOCOM, KOTOpble TaKXe Ha3blBalT NOAOOHBIMU UM SKBMBANEHTHbI-
MW. 22 napbl TOMOMOTUYHbIX XPOMOCOM Ha3blBAlOT ayTOCOMaMM, OHM
OfIMHAKOBbIE Y MYXCKWX W XEHCKUX OpPraHu3MoB. XpOMOCOMbI Xe,
obpasytowme nocnefHow napy, koTopas Ha3blBaeTcs MONoBbIMM

TUNbI AYTOCOMHOW HACMNELCTBEHHOCTU

AYTOCOMHAA JOMWHAHTHAA HACNEACTBEHHOCTb

s

[lOMUHAHTHbIA TeH

REE ~

Mpu3Haku nposensTCA [Mpu3Hak1 He nposBRsOTCS

AYTOCOMHAA PELIECCVMBHAA HACNELACTBEHHOCTb

PeLeccuBHbIi reH

Mpu3Hakn nposBnsTCA

[Mpu3Hakn He nposBNSOTCS

[Mpu OoMuHaHmMHOU aymocomHoU HacriedCcmeeHHOCMU nposisfieHue onpedereH-
HoUl Yepmb! unu 3abostesaHus 3agucum om npucymemeaus 00MUHaHMHO20 2eHa
8 Xxpomocome unu aymocome. Ymobbi makoli 2eH nposiguscsi, 00CMamoyHo,
4mobbI OH bbi1 Xoms bb1y K020-mo U3 podumenell, NOCKOMbKY PeUeCCUBHbIl 2eH
nepexpbigaemcsi doMuHaHMHbIM. Y Ha06opom, npu aymoCcomHoU peyeccusHol
HacrnedcmeeHHocmu nposisfieHue onpedeneHHol Yepms! unu 3abonesaHusi
3@eucum om npucymcmeus PeUeccUsHO20 2eHa 8 06eux XpoMocomax,
cocmassnisowuX napy: Ymobbi NPOSBUMBLCS, OH AOMKEH NPUCYMCMB08amb Kak

8 MamepUHCKUX, maK U 8 OMU0BCKUX 2eHaX.

HACNEACTBEHHOCTb, CBA3AHHAS
C Y-XPOMOCOMOW

X-xpomocoma

16N (e'®m

____Y-xpomocoma

MpuaHakm
He nposiBnsioTCS

Mpuanakm
nposiBNsioTCs

lMpusHaku
He nposBnsioTCS

Mpuanakm
NposBASIOTCS

Mpu HacnedcmeeHHocmu, cga3aHHoU ¢ Y-xpomocomol, npusHak uu 60me3Hb
NpOSIBNSEMCA UCKITIYUMEIbHO Y MyXYUHbI, NOCKOMbKY 3ma nonogast
XPOMOCOMa 0mcymcmeyem 8 XpOMOCOMHOM Habope XEeHWUHBI.

FEHbl U HACNEACTBEHHOCTb 15

XpOMOCOMamM, OTAINYAIOTCA: B XEHCKUX OpraHu3max ata napa coCTouT
13 ABYX OOMHAKOBbIX X-XpOMOCOM, @ B MYXCKUX — U3 X-

1 Y-xpomocom. lepegaya aHaTOMUYECKUX U PU3NONOTMYECKUX
XapaKTepucTUK OT poAuTeneit K AeTaM, a Takxe nepejava no
HacneacTBy NaTonoruit, kak u oBbIYHbIX YEPT, MPOUCXOAUT MO YETKUM
3aKOHaM pacnonoXeHWsi TeHOB 1 B 3aBUCUMOCTY OT TOTO, SBASIOTCS
NN OHW JOMWHAHTHBIMU WAN PELEeCCUBHBIMU.

TUMbI HACNEOCTBEHHOCTH,
CBSA3AHHBIE C X-XPOMOCOMOW

AOMWHAHTHAS HACNEACTBEHHOCTb, CBASAHHASA C X-XPOMOCOMOW

~ X-xpomocoma

[loMWUHAHTHbI %
Y-xpomocoma

MpuaHakn nposBRstoTCS Mpu3Haku He nposBRsTCA

PELIECCVBHASI HACTIEACTBEHHOCTb, CBA3AHHASA C X-XPOMOCOMOW

I X-xpomocoma

PeueccuBHblit
reH

M Y-xpomocoma

g

Mpu3Haku He nposBnsTCA

D

Mpu3Hakn nposBRstoTCS

HacnedcmeeHHoCMb, cesi3aHHas ¢ X-xpomocomol, Moxem bbimb OOMUHaHMHOU
UIU peyeccusHoUl 8 XEHCKOM 0peaHU3Me, HO OHa eceeda npucymemeyem
8 MYXCKOM, NOCKO/IbKY 8 HEM HacyumbIigaemcsi mosbko 00Ha X-xpoMocoma.

FEHOM YEJIOBEKA

leHOMOM Ha3blBaloT COBOKYNHOCTb BCEX eHOB opraHuama. bnaropaps
TUTaHWUYECKIM YCUIUSIM YY€eHBIX CTano BO3MOXHO paciungpoBaTh reHoMm
yenoseka nocrne aHanu3a 3,5 MNH nap asoTUCTbIX OCHOBaHWIA, coaep-
xalumxcs B 46 xpomocomax. ObpaboTka no3sonuna UaeHTUULMPOBaTL
okono 35 OOO reHoB, OTBETCTBEHHbIX 33 KOAWPOBKY 6EnkoB, 4To Co-
CTaBnseT OrpaHnyeHHylo 4actb xpomocomHoi [HK; ocTambHble reHbl
0TBEYAlOT 33 HEAOCTATOYHO M3Y4eHHbIE MeXaHW3Mbl, Takue Kak CMHTEe3
HEKOTOPbIX a30TUCTbIX OCHOBaHMIA. Hanpumep, B kneTke 3aAeiCTBOBaHbI
ornpefienenHble reHbl, B TO BPeMs kak fpyrue Ge3feicTByioT; 310 Ha-
BniofjaeTcs B CaMblX pa3nuyHbIX KNeT-
kax opraHuama, 1 XoTs KneTku cofep-
XaT OAMHAKOBbII FEHETUYECKMI Habop,
OHW BbIMOMHSIOT Pa3nuyHble YHKLMM
W OTNNYaIOTCH NO CTpOeHuto. Heco-
MHEHHO, Y)X& MHOTOe M3BECTHO O re-
HOMe YeroBeka, HO 3a YTO OTBeYaloT
oCTanbHble reHbl, 4acTo HasblBaemble
Hekogupytowen OHK, go cux nop octa-
€TCa 3arafikon.



16 CTPOEHUE YENOBEYECKOrO OPFTAHU3MA

C Teno yenoBeka COCTOUT U3 pPa3nUnyHbIX OpraHoB U CUCTEM,

qA TM TE"A KaXAblil OTAENbHBINA opraH unu cucrtema BbINONHAET oNnpefeNleHHY
d)yHKL[VIIO, HO BC€ OHMU BSBMMOAeﬁCTBy}OT Takum oﬁpaaoM, 4TO UX

coBMecTHasda paBOTa no3BondaeT HamMm nNoaAaepxXuBaThb Hap.ne»(au.\mﬁ

YpOBEHb XWU3HENEeATEeNbHOCTHU, HacnaxpaTbCa XWU3Hb M BCECTO-
pOHHEe pa3BuBaTbCA.

HepBHan cuctema

KOHTpOJ‘IMpyeT 0eATeNnbHOCTb BCEro
opraHusma, no3eonafA BbINOMHATL
Npon3BOJibHbIE feincTsns, Takxe KOHTpOnupy-
€T [eATeNbHOCTb MO3ra, noaaepxusas Ha
AOMKHOM YPOBHE 3MOLMOHANbHY0

W YMCTBEHHYI0 OeATeNnbHOCTb

KpoBeHocHas cuctema

MepeHocUT KpoBb MO BCEMy OpraHuamy, cHabxas
TKaHU KMCNOPOAOM M MUTATENbHbIMU BELYECTBAMM,
BbIBOAMT NPOAYKTHI MeTabonuama u nepeHocut

K BbIAENUTENbHBIM OpraHam —_—

MuweBaputenbHas cuctema
ObecneunBaeT opraHu3m Yenoseka
nUTaTeNbHbIMU BELLECTBAMU U JHEprue,
KoTOpble OH nonyyaem ¢ nuweit. Mawa,
nocTynaiowas B OpraHuam, nogsepraercs
(hU3NYECKOMY 1 XMMUYECKOMY BO3AEACTBUIO,
npoAyKTbl KOTOPOrO BCACHIBAKOTCS B KPOBb

KpoBb

BecnpepbIBHO LipKynupyeT no opraHuamy, cHabxas

KneTk HeobXxoauMbIMU ANS NOAAEepXaHUs

KN3HENeATeNbHOCTU NUTaTenNbHbIMKA BellecTBaMi /

1 KMCTOPOAOM, 1 YHOCUT NMPOAYKTHI pacnapa Y Ve
7

L N
K ovuwaLWwmnm 1 BblAENUTENbHbIM OpraHam %// /
/

/ /44

/

M\

MonoBas cuctema
O6ecneynBaet passutue ceKcyaanon KU3HU
W oTBEeYaeT 3a npouecc BOCNpOuU3BELEHUA

OnopHo-ABUraTensHas cucTema HOBbIX OPraHM3MOB 1 NPOAOMKEHNE BUAA

CocTouT M3 KocTel, ABNAWMNXCA 0CHOBOW opraHusma,
CKeneTHbIX MblWL U CyCTaBoB, 6naronapﬂ KOTOpbIM
BO3MOXHO OCyLlleCcTBNeHNe ABUraTenbHON akTUBHOCTK




JHOOKPUHHAA cucTema

CoCTOUT M3 Xenes BHyTPEHHel
CEeKpELWN, PerynupyeT AesTenbHoCTb
OpraHuama, Bbiensisi Te Ui uHble
TOPMOHbI

Koxa

[MokpbIBaeT Halle TeNo, 3alnlLaeT OT BHELUHETO
HeraTMBHOrO BO3LENCTBUS U NO3BONSET
NoAAepKMBaTbL HYXHYIO TemnepaTypy

YACTU TENA 17

OpraHbl 4yBCTB
Ocssanue, speHue, cnyx, OBOHAHME W BKYCOBbIE
OLLYyLLIEH!s NOMOTaloT HaM NoAAEePKMBaTL KOHTaKT
C BHELLHMM MUPOM W NONy4aTb U3 HEro MHopMaLmio

[bixaTenbHas cuctema
ObecneunsaeT ra3osblit 06MEH Mexay opraHu3mom
11 OKpYXatolLeit Cpefiol, 4To NMo3BOMsiET HaM Nomy4aTb
Kucnopog, HeobXoAuMbIA ANst XU3HEAEATENbHOCTH,
11 36aBNATLCS OT YINEKMCIOro rasa

MoueBblgenuTensHas cucrtema
FABnsieTCs rMaBHON BbIBOASALLEN CUCTEMON
opraHu3ma, nockorbky B Heil MpouCXoanT
bunbTpaLms KpOBM W C YPUHOI BbIBOASITCS

TOKCUYHbIE 3NEMEHTbI 1 BPELHbIE NPOAYKThI
meTabonuama

Numdatnyeckas cuctema
COCTONT M3 CNOXHOWN CeTU COCYZOB, NPOHM3bIBAK0-
LMX BECb OPraHu13m; NMMca BCachiBaeT YaCTUYKH,
HaxoasLLMECs B MEXKNETOYHOM MPOCTPaHCTBE,
1 YHOCHUT NMpOAYKTbI pacnaga

WMMyHHas cucTema
lMpeacTasnset coboit 3awuTHYl0 CUCTEMY OpraHuama,
GopiolLylocs ¢ MUKPOOPraHM3Mamu i BCEMU BUAaMM
onacHblx MMKpo6OB, nonagaloLx B OpraHmam




18 OMOPHO-ABUrATENBbHAAI CUCTEMA

KOCTHAAA CUCTEMA

KOCTHAA TKAHb
CoeaunHu- Octeouut
TenbHas . . HeaKTMBHbI1 ocTeobnact
TkaHb KIeTKa Koctu
OcTeonaHoe
BELLECTBO

OcTeoknacT knertka,
paspyluaiowas crapyio
KOCTHYIO TKaHb

KocTHbIi MeTpuke

Kocmu cocmosim u3 kocmHoU mKkaHu; Ha npomsxeHuU eceli yerogeyeckoli

JKU3HU KOCMHasi MKaHb NOCMOSHHO 8udousMexsiemcsi. KocmHasi mkaHb cocmoum
U3 KIemOoYHO20 MampuKca, KOrTageHHbIX 80/TOKOH U aMOPGhHOZ0 seLyecmea,
Komopoe nokpbIsalom kanbyuli u hocghop, \obecneyusarouuie NPOYHOCMb
Kkocmeli. BKocmHoU mKaHU npucymcmeytom ocobble KIiemku, Komopble, Haxodsch
nod 803delicmauem 20pMOHO8, (hOPMUPYIOM 8HYMPEHHEE CMPOEeHUE Kocmeli Ha
NpOMSIKEHUU 8Cell Ye08e4eCKoL KUSHU: 00HU paspywaom cmapyro KOCMHYIO
MkKaHb, @ Opyaue co30arm Hogy.

/ N -

BHympeHHss yacmb kKocmu nod MUKpockonom: 2y64amas mkaHs npedcmagnexa
6oree unu MeHee 2ycmo PacnonoXeHHbIMU mpabekynamu.

KocTu, TBepAble, NpOYHbIe YacTH CKeneTa PasfuyHoro pasmepa
1 hopMbl, COCTABNAKT ONOPY HALIETO Tena, BbINOMHAT (yHKLMIO
3alMTbl KU3HEHHO BaXHbIX OPraHoB, a Takxe obecneynBaiT
ABUraTenbHyl0 akTUBHOCTb, MOCKOMbKY SIBMSOTCH OCHOBOW OMOPHO-
ABUraTenbHoro annapata.

OYHKLMUU KOCTEN

+  KocTu fBNsiioTC 0CTOBOM OpraHuama, oTamyatoTes no (opme 1 pas-
mepy.

+ KocTu coeauHeHbl MblwLamMu 1 cyxoxunusmu, Gnarogaps uvemy
YenoBeK MOXeT COBepLuaTh ABWKEHMUS, COXPaHSTb W U3MEHATb Mo-
NOXeHWe Tena B NPOCTPaHCTBE.

+  3aWywaT BHYTPEHHWE OpraHbl, TONOBHOM W CMUHHOW MO3T.

+  KocTi sBNAKOTCA OpraHN4eckoi knagoBOi MUHEpPanoB, Takux kak
Kanbumi u cocdop.

+ CopepxaT KOCTHbI MO3r, KOTOPbIA NPOU3BOAMT KPOBSHBIE KNETKM.

TPEXMEPHASAA CXEMA CTPYKTYPbI KOCTH

KpoBeHoCHbIM
cocyn
Yrny6renus,
B KOTOPbIX

_ Mpogonrosartble KaHanblisl
KOCTHbIX KNEToK

Yrny6nexus, B KOTOpbIX pac-

pacnonarattcst nonarawTcst 0CTEOLUTbI
0CTeoLuThI

HapgkocTtHuua
MapannenbHble 4
nepenoHKi A
C OCTEOUAHBIM <

BELLECTBOM

MNapannenshbie \

nepenoHKi

C 0CTEOMAHbIM

BELLECTBOM
KoctHomo3roBas MuTatowas koctb
nonocTb apTepus

OcmeoudHoe gewecmeo cocmoum u3 ocmeobiacma, N08epX KOMopoeo
pacnonagalomes MUHeparbl. Ha HapyxHol cmopoHe kocmu, cocmoswed u3
NpOYHOU mKaHU (HadKoCMHUUbI!, HAXOOSIMCS MHO20YUCTIEHHBIE KOCMHbIE
NepPenoHKU, PacnONOXEHHbIE 80KPYe UEHMParbHO20 kaHara, 20e npoxodum
KPOBEHOCHB LI COCYd, 0M KOMOPO20 0MX00UM MHOXECMSO Kanuspos.
CKonneHusi, 8 KOMOPbIX KOCMHbIE NEPENOHKU PACNOOXEHbI 8NIOMHYI0 dpye
Kk Opyey 63 3a30pos, 06pa3ytom meepdoe sewecmeo, obecneyusarouiee
NPOYHOCMb KOCMU U HOCSILUEE Ha38aHUe KoMNaKmHOU KOCMHOU mKaHru, unu
KOMnakmHo20 sewecmea. ¥ Haobopom, 80 8HympeHHel yacmu kocmu,
Ha3bigaeMoli 2y64amoli mKaHbI0, KOCMHbIE NEPENOHKU PACcNONOXeHbI He maK
611U3KO U NIOMHO, 3Ma Yacme KOCMU MeHee npoyHa 1 6oree nopucma.
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B“nbl KncTEﬁ HecmoTpst Ha TO 4TO BCE KOCTM COCTOST M3

KOCTHOI TKaHW, Kaxaas W3 HUX MMEeT CBOI
¢hopMy ¥ pas3Mep, M COTNacHo aTUM
XapaKTepucTUkam KOCTW YCNOBHO paspensioT
KopTukanbHas nnactuHka Ha Tpu rpynnel:

* [InuHHbIe KOCTHU: TpybuaThie KoCTU

C NpoOAONroBaToNl LEHTPanbHO YacTblo —
anacusom (Tenom) U AByMs KOHLAMM,
HasbiBaeMbIMM anudusom. MocneaHue
MOKPBITHI CYCTaBHbLIM XPSLYOM W y4acTByioT
B obpa3oBaHun cyctaBoB. KomnakTHoe
BELYECTBO (3HAOCT) UMEET HapyXHblit croi
TOMWMHON B HECKONBKO MWUNNUMETPOB —
MnoTHOE BeLLECTBO (3HAOCT) HanBonee NMOTHbINA, KOPTUKaNbHYIO
NNacTUHKY, KOTOpas MOKpbITa MNOTHOM
membpaHolii — HapkocTHUUel (3a
UCKMIOYEHNEM CYCTaBHbIX MOBEPXHOCTEN,
NOKPLITbIX XpsAiLLamu).

[pokcumanbHbIi

'ybuaToe BelLecTBO
anncus

MuTatowas aptepus
ONVHHAA

KOCTb
(nnevesast)

Mepuoct

[acua

KocTHomo3roBasi nonoctb
(C KOCTHBIM MO3roMm)

* Mnockue kocTu: GbIBaAOT pPa3nuyHbl NO
¢opme 1 pasmMepam W COCTOST U3 ABYX
CNOEB KOMMAKTHOrO BelecTBa; Mexay HUMM
3aknioyeHa rybyatas TkaHb, B MNOCKUX
KoCcTsiX HasblBaemas gunnoe. B tpabekynax
KOTOPOW Takxe HaxXOAWTCH KOCTHbIA MO3T,

* KopoTkue kocTu: 370 06bIYHO ManeHb-
Kue KOCTW LMNUHApUYECcKoir unu kybuue-
CKko popMbl. XOTS OHM OTNIMHALOTCS NO
MNOCKAS KOCTb ¢opme, HO COCTOAT U3 TOHKOTO CNos
(TeMeHHas KOCTb) KOMMaKTHOrO KOCTHOrO BelecTBa U 06blYHO
HanonHeHbl ry6yaTbiM BELECTBOM,

B Tpabekynax KOTOporo cogepxurcs
KOCTHbI MO3T.

[cTanbHbli
anngma

KOPOTKAA KOCTb
(nsITOYHAs KOCTb)

KomnakTtHoe
BELLECTBO

'ybuaTas TkaHb

KomnakTtHoe BelLecTBo
W3MeHeHMe KOCTHOW Macchbl COrnacHo Bo3pacTy u nony

My>K4uHb!

/ JKeHLLMHbI
Kocmu Hauuratom cgoe chopmuposaHue ewje 00 poxoeHus

yenoseka, 8 cmaduu 3apodbiwa, U 3a8epuwam K OKOHYaHUIO
nodpocmkogozo eo3pacma. KocmHas macca yeenuyueaemcs
No Mepe 83POCIIeHUs!, 0COBEHHO 8 NOAPOCMKOBbIl Nepuod.
HauuHasi ¢ mpudyamunemre20 eo3pacma macca kocmel
NOCMENEHHO YMEHbLIAeMCs, XOms NPU HOPMasbHbIX YCroBUSX
Kocmu ocmaromcest Kpenkumu 00 NPeKIToHHO20 803pacma.

/ y n 0 p 0 T paspyLeHus

(ropb) 0 10 20 30 40 50 60 70 80
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KOCTWU: CKENET

OMOPHO-ABUTATENIbHAA CUCTEMA

B1COYHas KOCTb ——-'-//H

KnuHoBuaHas kocTb
HocoBas kocTb
BepxHsas yentocTb

Kntounya

J

MneyeBas kocTb \_,}

JlokTeBas kocTb

JlyyeBas kocTb

3anscTHble KOCTH -
MAcTHbIE KOCTM —

danaHrv nanbues

BeppeHrHas kocTb

«JIMWWHUE» KOCTHU

B nencTBMTENLHOCTM KONMUYECTBO KOCTeW
ckeneta npubnuauTEnbHOE, MOCKONbKY
y pasHbIX Niogeil pasHoe YMCNo KocTeit:
y OOHUX Pa3BMBAKTCS W BbIpacTalT Ko-
CTOYKW, OTCYTCTBYKLUME Y APYruX, Ha-
npumMep BOPMMEBbI KOCTU; MHOTAA OHU
SBASAITCS LIOBHBIMM KOCTSMW yepena,
a MHOrAa MPUCYTCTBYIOT MEXAY CycTaBa-
MU nanbLes.

Ckenet yenoBeka cocTouT M3 208 KocTell, pacnonoXeHHbIX
CUMMETPUYHO, HEKOTOPblE U3 HUX 6ecr|apr|e W eQWUHCTBEHHbIE B CBO-
€M pofe; Takue KOCTW HaxoasTcs NMOCpefuHe ckeneta, ocTamb-
Hble pacnonoxeHbl No Gokam ckeneta U 3ayacTyl
coeAuHeHbl Mexay coboit 6ecnapHbIMU KOCTSMMU.

TemeHHast KoCTb
NoGHas kocTb
CkynoBasi KoCTb

HwuxHsas veniocTb

LLleiHbIi OTAEN NO3BOHOYHMKA

— Jlonatka

pyavHa

pyaHoi oTAEn No3BOHOYHMKA

e

o e 19

4— T10ACHNYHbI OT/leN NMO3BOHOYHMKA

Kpbino
Ta3obeapeHHoN KocTn

— —————— Kpecrey

BUA CMEPEOU

HapkoneHHuk

. bonblas Gepuosas kocTb

Manasi 6epuoBasi kocTb

MpeanniocHeBble KOCTH

MniocHeBble KOCTM



KOCTW: CKENET

TeMmeHHas KoCTb

3aTbinoyHas kocTb

BucouHas KOCTh

- __

4

HwuxHss yentocTb

r A

LeiHbli 0TAEN NO3BOHOYHMKA

Kntounya

Nlonatka

Mneyesas kocTb

pyaHoR oThen no3BOHOYHMKA

[MOSICHNYHBIA OTAEN NO3BOHOYHWKA

NlyyeBast kocTb — R

]

MonBagowHast KocTb

Moktesas kocTb ——— 111 Kpecrey
f Konunk
3anscTHble KOCTI/I\ﬂl &

TSCTHbIE KOCTY E‘ 4
4

dananru nanbLes ,

BenpeHHaﬂ KOCTb —— ——

YACTU CKENETA

0 OTXOAAT KOHEYHOCTHU.

KPOME HWXHel YencTy.

Bonbluas GepuoBas kocTb

Manas Gepuyosasi kocTb i 4acTb TYNOBULLA COCTOWT U3 Tasa.

WNn Hora, pyka unu Hora.

21

LleHTpanbHON OCblo YenoBeyeckoro Tena
ABNAETCA ronosa u TynoBuLB, OT KOTOPO-

FonoBa coCTOMT M3 4yepena W nuua;
B HEW HacuuTbiBaeTCs OKOMO TpuauaTu
KOCTEMN; BCEe KOCTW TONOBbI HEMOLBUXHbI,

Tynoam.ue, Ha KOTOpPOM pacnonoxeHa
ronoea, — LUeHTpanbHaa 4acTb cKeneTa.
BepxHss yacTtb Tynosula HasblBaeTca rpy-
Abl0 U COCTOUT U3 peGep, KOTOpble, B CBOKO
ovepenb, KpenaTca K rpyauHe. HuxHsas

UneHbl, WUAM KOHEYHOCTM, pacnono-
XEHbl CUMMETPUYHO N0 0BEenM CTOpOHaM
TYNOBUWA: BEPXHUE KOHEYHOCTM COean-
HSIOTCA C TYNMOBWILEM Ha YPOBHE mnney,
HWKHWEe — Ha ypoBHe 6Gegep. Kaxaas
KOHEYHOCTb HACYUTLIBAET TPU OCHOBHbIX
anemeHTa: pyka unu Geapo, npeanneybe
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KOCTU ronosbl

Bug cnepeamu

YEPEN

Nlo6Has kocTb

N
N

HocoBas kocTb CresHasi KocTb

m / KnuHoBuaHas kocTb

TemeHHas KoCTb

Peletyatas koctb

CoLLHmK

HocoBas pakosuHa

BepxHsas yenioctb

HuxHss yencTb —
CkynoBasi KocTb

Bupg cBepxy

Nlo6Has KoCTb

TemeHHas KoCTb

3aTbinoyHas KocTb

KOCTW YEPENA

KOCTKU NULA

B ronoBe yenoBeka BCero oKono TpuaLaTW KOCTEW, OHa COCTOMUT U3
[BYX 4acTel: yepena, BepXHeW 4acTu rOMoBbl, KOTOPLIA, B CBO
oyepedib, COCTOMT U3 BOCbMW HEMOABMXHBIX KOCTEN, W NULEBOI YacTy,
KoTOpasi COCTaBNseT NEPESHIOI0 U HUXHIOW 4acTb rOMoBbl; KOCTHU
NWLEBON YacTu MOKPbITbI MblWL@MU, U UMEHHO B NMULEBON YacTu
rOMOBbI PaCMoONOXeHbl HayamnbHble OTAENbl AblXaTeNnbHOM U nuLieBapu-
TEeNbHOW CUCTEM.

Bup c6oky

Peletyatas No6Hast
KOCTb KOCTb

KnnHoBnaHas KocTb

_ TeMeHHas KoCTb

Hocosas
KOCTb

BucoyHas kocTb

3atbinoyHas
KoCTb

CkynoBasi KocTb

BepxHsas yentocTb

HwxHsas yentocTb

Bupg c3agm

TemeHHas KoCTb

3aTbinoyHas kocTb

w Bucoynas kocTb

CAMbIE MENKUE KOCTH

NobHas (HenapHas)
TemeHHasi (napHasi)
BucouHas (napHas)
3aTbinoyHas (HenapHas)
KnuHosuaHasi (HenapHasi)
PeweTyatasi (HenapHas)

BepxHsis yentocTb (HenapHas)
HuxHsis yeniocTb (HenapHasi)
CkynoBas kocTb (napHasi)
ColwHuk (HenapHas)

HocoBasi (HenapHas)
HocoBas pakoBuHa (napHas)

CrnesHasi (napHas)

HebHas (napHas)
MogbssblyHas KOCTb (napHasi)
HakoBanbHs (napHas)
MonoTouyek (napHas)
CTpemeuyko (napHas)

B ronose HaxogsTcs camble
MeJikue KOCTU 4YenoBevecko-
ro Tena: HakoBasbHA, MONO-
TOYeK, CTpemeYKko; OHW pac-
NONOXeHbl B CPEAHEM YyXe.



KOCTH rosioBbl

TemenHas kocTb (cHapyxu) TemeHHas kocTb (MaHyTpw)

No6Hasi KocTb
KnuHosuaHas kocTi

Ckynosas KocTb (CHapyxu) Ckynosas kocTb (u3yTpy)

a g

CnesHas ‘
KoCTh A R Creanast
} Plos .4 KOCTb
j HeGHast kocTb  Pewetvyatas He6Has kocTb Crpemeuko t
HakoBanbHs MonoToyek CTpemeyko KoCTb CoLLHmK HaKoBansHs
<@ | >
& T

Hocosas ya Hocosas

pakoBuHa pakoBuHa

Hocosas kocTb

BepxHsas yentocTb (M3HYTPU
MombA3bI4Has KOCTb P (u3HyTpU)

HwxHas yentocTb

Y HOBOPOXAEHHOTO Pa3Mep rofoBbl MO OTHOLLEHMIO K TEMy 3HAYUTENEH: OH
COCTaBNsieT NOYTH TPETb OT pa3mepa Tena pebeHka. PaKTUYECKN K KOHLY
GepeMEHHOCTI FONI0Ba CTAHOBUTCS CaMolt GOMbLIO B COOTHOLLEHNM YaCTbio
Tena peGeHka, NO3TOMy OHA MEpBOV BbIXOAWT BO Bpems pogoB. Ho cooT-
HOLLIEHVIe pa3Mepa romoBbl 1 Tena U3MEHSIETCS B NPOLecce pocTa: Y rofo-
Baroro pefeHka pasmep ronoBbl COCTABISET Ye YeTBEepTb OT BCEro Tena,
a 'y B3pOCIOro YenoBeka — BOCbMylO YacTb OT pa3mepa Tena.

HoBopoxaeHHbI 2 ropa 5 net 8 net Bapocnblit
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KocTu ckeneTa TynoBulwa — OCHOBHbIe B TeNe YenoBeKa, Ha HUX

KOCTM TynOBM I.I.lA OnupaeTcs rofoBa, M K HUM KPEnATCS KOHEYHOCTH — K HUM OTHOCAT-
cs: N03BOHOYHMK, peGpa, rpyaHas KoCTb, NONaTK1, KM0YnLbI,
noaB3OOLWHbLIE U Ta306epeHHbIE KOCTH.

NO3BOHOYHUK MO3BOHKM

OTO KOCTM CMOXHOI (POPMbI: OHW PasnnyHbl NO CTPOEHUID, HO UMET
obwue xapakTepucTuku. Kaxzablii NO3BOHOK COCTOMT W3 Tena W yanu-
HEHHbIX OTPOCTKOB, Ha3blBaeMbIX anou3amu: OCTUCTble anodusbl
HanpaBneHbl Ha3ad, a NonepeyHble W CycTaBHble — B CTOPOHbI. AMo-
u3bl NO3BOHOYHMKA 06beauHeHbl Takum obpasom, yto o0bpasytoT
Oyry; BOONMb BCEX MO3BOHKOB MO MO3BOHOMHOMY OTBEPCTUKO MPOXOAUT
CMUHHON MO3T.

Bupg c3apu Bua cboky

(UallLo KIgHWam)

CTpoeHue 6-ro CNMHHOTO NO3BOHKA

OcCTUCTBIIt OTPOCTOK

(ualfLo yoHtAdl)

[Mo3BOHO4HOE

oteepcTvie IMonepedHbli

OTPOCTOK

(UBliLo WISHhMHIBOU)

Teno no3soHka

Bup cepxy
Kpecreu

Konumk
BepxHui cycTaBHbIi OTPOCTOK

[MonepeyHblit
0TPOCTOK

[Mo3goHo4HUK npoxodum 80onb ecell cnuHbl nocpeduHe, om yepena K masy.
Cocmoum u3 Kopomkux kocmeli, N0380HK08, PacNooXeHHbIX 00uH Had dpyaum.
Bceao Hacyumbigaemcsi 34 no3goHKa, xoms 8cee0 24 u3 HUX senslomes
0mOebHbIMU KOCMSMU, oCmarbHble 06pa3ylom kpecmey, U Konyuk. T0380HOYHUK Bua c6oky
pasderneH Ha Yyembipe omoena: welHbili Haxodumces 8 obnacmu weu; 2pyoHoU

Haxodumcs 8 obnacmu epydHol knemku; NOSICHUYHbIL Haxodumces 8 obnacmu

HUXHel Yacmu CnuHbl; U ma3osbili, cocmoum U3 Konyuka u Kpecmua.

OcTucTblit 0TPOCTOK



ATNAHT N AKCUC

[lBa nepBbIX LWeMHbIX NO3BOHKA HACTOMbKO cnewyuduyeckue, YTo Ume-
10T COBCTBEHHbIE Ha3BaHWUs: NEpPBbI HAa3blBAETCA ATNaHT, a BTOPOA —
akcuc. ATNaHT MOMy4un Takoe HasBaHWe B YeCTb MUONOrMYeckoro
TUTaHa, KOTOPbIA AEPXMT Ha CBOMX Mieyax MUp: MepBblil NO3BOHOK
COEAMHSETCA C 4YepenoM — C 3aTbiNOYHON KOCTbIO, MOAAepXuBas
ronosy. OcHoBHas 0COGEHHOCTb akcuca, BTOPOrO LEHOro No3BOHKa,
COCTOMT B TOM, YTO OH MMEET B MEepeAHeil YacTu KOCTHbIA BbIPOCT,
3y60BUAHbIA OTPOCTOK, KOTOPbIA (DUKCMPYETCS MpWU MOMOLLM CBA3OK
B NO3BOHKOBOM OTBEPCTUM aTnaHTa U npeacTasnset coboit ocb Bpa-
LEHMs MepBOro LEHHOMo Mo3BOHKA — Brarogaps STOMY Mbl MOXEM
noBopayuBaTh rofosy BMpaBo M BMEBO.

ATnaHT (BMA cBepxy)

Akcuc (BUA CHU3Y)

MopaB3poLwHas
KOCTb
B HuxHell yacmu mynosuwa Haxodumcs

ma3. Taa cocmoum U3 CpOCWUXCS |
mex0dy coboli  nodesdowHod, TNobkosast kocTb
cedanuuwHol, nobkogol (napHbie!

U Ta30BbIX Kocmel, a makxe kpecmuya

U Kon4uka. Kocmu masa coeduHeHb!
mexgy cobol npu nomowu 1106k08020
cumehuza U Kpecmyosonods3dowHbIX
co4neHeHull InapHbie] u obpasyom
NPOYHOE KOCMHOE KOMbUO.

CenanmmHaﬂ KOCTb

KOCTW TYNOBULLA 25

KOCTW rPYOHOW KNETKM

Nlonatka

TpyovHa

M03BOHOYHMK

KOCTW TA3A

5-7 NOSICHWYHbIIA
NO3BOHOK

Kpecrey

Konunk

JlobkoBbIit cumdu3
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Y KocTn BepxHeil KOHEYHOCTU COEAMHEHbI 0coBbIM cnocobom; ckenet
K TM BEPXHEM KOCTeil BEpPXHEN KOHEYHOCTW COCTOMT U3 OAHOI KOCTW Nreva, HasbiBae-
MOW NneyeBoi; ABYX KOCTEN Npeanneybs, NIOKTEBOW M Ny4eBol,
KOH ELIHOCTM 1 3anscTbs, NACTbA U NanbLEB.

CKENET BEPXHEW KOHEYHOCTM MNEYEBAA KOCTb

Bup cnepeau

Bug c3agu

Kniounua

(NpokcumanbHbIi

Nlonatka annchna]

Manbiit 6yropok

Mneyesas kocTb

[ucTanbHblin
anndus

Bua cnepenn | Bonbuwast Bun

6nokosuaHas

BbIpe3aka
JlokTeBas o
KOCTb
< BeHeuHbli
NokTeson "
0TPOCTOK

0TPOCTOK

INy4esan sbipe3ka

Koctu

3anacTbs
Teno koctn

§ —TIacTHbIe
KoCcTH

®anaHru
nanbLes

[onoska

LlnnosupHbin 0TpOCTOK
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NYYEBAA KOCTb PYKA

Bua cnepeau Bua c3agu

NokTesast KOCTb- Nyyesas kocTb

CycraBHasi NOBEPXHOCTb
(k nneyeBoit kocTy)

lonoBka —

LnnosuaHsIn
OTPOCTOK  —
Byrpucrocts — -MonynyHHas kocTb
E TpexrpaHHas KocTb NappesnaHas kocTb
= f 4
@ TopoxoBuHas 4 y Koctb-TpaneLms
E KoCTb
K] TpaneuuesugHas KocTb
Teno kocti KptoukosuaHas -
OoTs _[onoBYyaTas KocTb
OcHoBaHue 1 -9 NACTHas KOCTb
MSICTHOI KOCTU ’
E 3-9 nAcTHaA 4
&  «KocTb
=
lonoska
CycraBHas ——
NOBEPXHOCTb e
(k nokTesoi e
KocTH)

CycraBHas
NOBEPXHOCTb
(k 3anscTblo)

1-1 naney
(6onbLuoi nanew)

A
LnnoBuMaHbIA OTPOCTOK .

OcHoBaHve
- (hanaHru

5-it naney
(Mu3mnHeL)

MpokcumanbHas
(hanaHra

lonoska
thanaHru

A-in

4-p
nanet

(6e3bl-

MSIHHBIN)

KOCTW kunctu

CpeaHss danatra

ganquen MINBWRE

Pyka COCTOMT U3 HECKOMbKUX OTAENOB, KaXAblit U3 KOTO-

pbiX, B CBOK OYepesdb, BKMKYAET KOCTU:

* KocTu 3anficTbs HanoMuHawT No (Gopme MeLWOoYek
1 COCTOST M3 BOCbMW KOCTEl pasnuyHoil opmbl,
pacnonoxXeHHbIX O4eHb NAOTHO B ABa PsSAa; C OfHOW
CTOPOHbI OHU COEAMHEHbI C NOKTEBOW W Ny4YeBOil KO-
CTAMM, @ C ApYroit — ¢ NACTbH.

* KocTu nAacTM COCTOAT M3 NATM ANUHHBIX KOCTEM, KO-
TOpPble C OAHOW CTOPOHbI COEAMUHEHbI C 3aNACTbeM, a C APYroi —
¢ (hanaHramu nanbLes.

+  Kaxabll M3 nanbueB COCTOMUT W3 Tpex KocTel — panaHr, 1 ToNb-
ko Gonblwoi nanew COCTOUT U3 ABYX.

[ucTanbHas anaHra
(HorTeBas)

2-1 nanev (ykasaTenbHbli1)

3-it nanev (cpegHuin)
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KOCTHU

HWXHEW KOHEYHOCTU

CKENET
HWKHEWA KOHEYHOCTM

Tasosas,
—— WNK NofB3[OLHAs, KOCTb

Ta3o6espeHHblit cycTas

BeppenHas koctb

o

=%

=i

]

[¥a)

— HapkoneHHuk

Manas GepuoBas KocTb
Bornbluas 6epLoBas kocTb

0

x

(5}

=

2

" KocTvt npeanmiocHsb!

[MniocHeBble KOCTM

Crona

®anaHru nanbLes

MenuanbHbiit
MbILLEnoK

u Byrpuctoctb
BonbluebepLioBOi KOCTH
MpokcumanbHbli

anndus
JlaTepanbHblil MbiLenok

— Teno koctn (Anacms) -y,

[uctanbHblit anndua

MegaunanbHas nopabixka

KocTn HMXHeNn KOHeyHocTH o6begnHeHbl Mexay coboit ocobbim
cnocobom, ckeneT HUXHEN KOHEYHOCTM COCTOUT M3 OAHON BGeapeHHoi

BOJbLUAA
BEPLIOBAA KOCTb

lonoska mano6
Byrpuctoctb GonbluebepLoBoit kocTy

Bua caagn

CycTaBHble
NOBEPXHOCTH,
“nM nnato
BonbluebepLioBoit
KocTy

Mexmblienkosoe
BO3BbILLEHNE

BEAPEHHAA KOCTb

eau

Manbiin BepTen

MpokcumanbHbIi
anndus

Bonbuwoit Bepten

Tero kocTu (auagus)

JlaTepanbHblil MblLENok

[nctanbHbliii anndus

JlaTepanbHbiit
MbILLEnoK
MenuanbHbiit
HaaMblWenok\
MepuanbHbiin @
a8 MbILLENOK

MAJAA BEPLIOBAA KOCTb

LLInnoBMAHbIA OTPOCTOK
Bup !
H3HYTPH G
[onoBka
(npokcumanbHbIi
anudua]

— lleitka

2o

Teno koctu [anagus)

epLOoBOA KOCTU

Bup ceepxy

[ucTanbHbIn
anngu3

KOCTHW, ABYX KOCTeit HOrW, Manoi u Gonbwoit 6eplyoBoi U KocTel
CTOMbI, COCTABAAOWMX NPEANNIOCHY, NAKCHY ¥ hanaHru nanbues.

Bug c3agu

Bug
CHapyxu

JlatepanbHas

noabixka



HAOKONEHHUK
HapkoneHHMK — ofHa M3 kocTeil, o6pasylolnx KOMEHHbI CycTas.
Bnaropaps coefnHenntio ero ¢ 6onbluebepLioBoit KOCTbIO BbINOMHS-
eTcs pasrnbatenbHoe fBUXeHWe B KoneHe. Hepeako B KOMEHHOM

cyctae (B MOAKOMEHHOW SIMKE) CYLIECTBYeT MPOTMBOHAAKONMEHHMUK
(fabella).

KocTu, obpasywume KONeHHbIH CycTas

EenpeHHaﬂ KOCTb

- HapgkoneHHuk

Bonbluas bGepuosas kocTb

— Manas 6epuoBas kocTb

Bua cnepegu Bug c3agm

OcHoBaHue

CycTaBHas
NMOBEPXHOCTb,
CouneHsitoLLas
¢ beapeHHoi

BepxyLuka KOCTbIO

KOCTU cTtonbl

CTony yCnoBHO pa3fensioT Ha TPW YacTy, Kaxaas U3 KOTOPbIX, B CBOK

ouepesib, COCTOUT U3 KOCTeN:

* npeanniocHa, 3afHss 4YacCTb CTOMbl, pacnonoxeHa B o6nactu
NSTKW, COCTOMT W3 CEMM KOCTel, PacrONOXEHHbIX B [Ba psaa,
ofHa U3 KOTOpbIX COeAuHeHa ¢ Gombluoi U Manoilt GepLoBbIMM
KoCTAMM;

* MNIOCHA COCTOUT U3 NATW ANUHHbBIX KOCTEA U pacnonoxeHa B 06-
nacT nogbema CToMbl;

* nanbubl COCTOAT M3 Tpex anaHr, kpome 6OMbLIOr0, — OH CO-
CTOWT W3 [BYX.

KocTu npeansCHbl

TapaHHasi KoCTb

CycragHasi NOBEPXHOCTb
TapaHHo! KOCTH

[sTouHas kocTb

Byropok
NATOYHO KOCTU

Ky6osuaHas kocTb

KOCTU HMXHEW KOHEYHOCTU 29

KOCTU cTonbl

Bua ceepxy

1-it naney 2-it naney

[ucTanbHas

(hanara
MepnwanbHas
(hanaHra
lonoska
NNOCHEBON
KocTU
Teno " [poKcuManbHas
NNioCHeBoi (hanara
KoCTH

1-9 NntcHeBas

KOCTb
5-9 nniocHesas

OcHoBaHue KOCTb
NMIOCHEBON KOCTU

MegauansHas,

KNMHOBMAHAs KOCTb NatepansHas
MpomexyToyHas — KNMHOBWAHAA
KNWUHOBUAHAs KOCTb KOCTb

Ky6oBupHas kocTb

[sTouHas kocTb

TapaHHas KoCTb

Bup cboky (cHapyxu)

KocTi nntocHbl KocTu nanbues

NlagbeBuaHas kocTb

I'Ipomex(yTquaﬂ KNMHOBMAHAA KOCTb

NaTepanbHas KNMHOBUAHAS KOCTb
MeananbHas danaxra

[ucTanbHas
(hanara

[niocHesas kocTb MpokcumanbHas danaxra



30 OMOPHO-ABUrATENIbHAAA CUCTEMA

MbILWLbI:

OBLUME MOHATUA

CTPYKTYPA MbiLLL

Mbiwua
COCTOWT 13 NMPOJONTOBATbIX MbILIEYHbIX
KNeToK, HasblBaeMbIX BOMOKHAMU; Myyki
Takux BOMOKOH M 06pasyloT MbILeYHYH
TKaHb

Cyxoxunve

MbiweyHoe BONOKHO

COCTOMT U3 COTEH,

[BXE THiCAY 04eHs ™

ATMHHBIX MYOIBpUNST, \
P

KOTOpbIE paCNonoXens!

110 BCE ANVHE KNeTk

CkeneTHble MbllWLbl — 3TO aKTUBHbIA 3NeMeHT annaparta
ABuXeHMA. Mbiwybl CNOCOGHbI COoKpawaTtbca u paccnaﬁnmbcn,
TakKum o6pa30M U3MEeHAA CBOK ANUHY; MblWUbl pasMelleHbl Hag
KOCTAMU X C NOMOLLbID CyXO)KMJ'IMI;] npukpenseHbl K HUM: 6naro,qap;|
COKpalleHMaM Mblll Hale Teno cnocobHo coBeplaTb ABUXEHUA.

HapysHas o6onoyka

Cpeptsin 06onoyka

ByTpeHHss
06onoyka

Ty4ok BoNoKoH

Tly4oK BONOKOH

Capkomep

codepxum  ONuHHbIE
MPOTENHOBbIE AKTUHOBbIE
1 MUO3NHOBbLIE BOJIOKHA,
nepenneTeHHble apyr

C [Ipyrom; Koraa 3Tu BOMOKHA
nony4alT HepsHble
MMMYNbCbl, OHU Haknagblsa-
0TCA ApYr Ha apyra,

B pesynbTate 4ero
MPOUCXOANT COKpaLleHne

Muocupunne! B _ Rasext
Capkonemma 5’ [ABUraTenbHoro
\ Capkonemma g HeitpoHa

MbiLUL|

[puratentHbii
HEeNpOH

BOJI0KHO

KaxOblli capkomep 0zpaHuyeH
MeMHbIMU NPOAONLHBIMU Na3aMu,
Komopble Ha3bigaomest duckom Z,
UeHmparbHb Il Xenobok capkomepa
0YeHb MEeMHO20 Usema, OH
Haabigaemcs nonocoll A, dee
nonepeyHbie nonock! 6onee

c8emble U Ha3bi8atomest norocamu I.
Hanudue makux nomoc ykasbieaem

Ha npucymemaue 3auumHbIx
npomeuHosbIx Humeti, 6onee
MOonICMbIe — 3Mo aKMUHOBbIe HUMU,
6oree MOHKUE — MUO3UHOBbIE HUMU;
8Ce OHU nepennemeHbl MexAy coboll.
Koeda Mbiwe4HOe 80m0oKHO Haxodumces
8 paccrnabneHHOM COCTOSIHWUM,KOHTaKT
Humei 060uUX MUN08 MUHUMAITEH.

Ho koeda k Mbiiye nocmynaem
HepaHbIL CUugHasT, MOHKUE HUMuU

MUOOUBPUINIA NOA MUKPOCKOIMOM

Mwodumépunna

CKOMb35M NO MocMbIiM U OUCMaHuus
mexdy Ouckamu Z, onpedensiowas-
CS1 capkomMepamu, Cyxaemcs, U3-3a
3MO020 COKpawaomes MuogubPUfb|,
MbILUEYHas MKaHb U KaK Pe3yiib-

Muodubpunna

MOZ 3NEKTPOHHBIM MUKPOCKOMOM KaxeTcs,
4TO OHa MMEET MpaBUMbHbIE KaHABKY

C Mornockami pasHoro LgeTa, KoTopble
06pa3yloT dyHKUMOHANbHbIE EAUHNLbI

BU“UKHU 8KTWUHa MblWLbl, Ha3blBaeMble capkonemmamu
sa, puvee, ,ee%e woe®
poi o LT bt 12 A L e o M - Duck 2
@O 1wwua I I\Jl \UUI]
=
]
o
©
o
BonokHo MuoanHa =
W :
xr
[}
=
A=}
= m
8
o
w©
=

Bonoxnu MWD3UHA

capkomep

mam — ecs Mbiwya. Koada HepeHb Il
UMMynC nponadaem, BONOKHa
aKmuHa U MUO3UHa 3aHUMarom
NpexHee NOMOXeHUe U MbIuya

paccrnabnsemcs. *  BomokHO
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MbILIEYHbIE COKPALLEHUA B oTBeT Ha onpeaeneHHbiii
HepBHbIVI uMnynbCc Mbilwua
WU3oTonnyeckoe CoKpaLleHue coKpalyaeTca. Ecnu aTo

BHYTPEHHee HanpsikeHue Gonblue
NPOTUBOAENCTBUS CUMbI TSXECTU
UAN ABWXKEHWUS ONpeaeneHHom
4yacTu Tena, TO MbllWya
cokpaljaeTtcst W cokpalwjaet
paccTosiHue Mexay TouKamu
[NEeNCTBUS CUN — TaK OHa
BbINOMHAET ABUXEHNE. Takoi Tun
MbILWEYHbIX COKpPaLEHWH, Unu
N30TOHUYECKOe COKpalieHue,
OTBETCTBEH 3a BCE [IBUXEHMS
Tena. Ecnu xe BHyTpeHHee
HanpsKeHWe MblLLbl NPOBOLMPY-
€T NpoTUBOAENCTBUE CUME
TAXKECTN UNU ABUKEHUIO
onpeaeneHHoln yactu Tena, To

B pe3ynbTaTe MblWla «HagyBaeT-
Csl», HO paccTosiHue MexXAay
TOYKaMu JENCTBUS CUN

HE COKpallaeTCs U ABUKEHUE

He BbinonHseTcs. Takas pabota
MbllWL Ha3blBAETCS U3OMETpU-
YeCKMM COKpalleHuem

1 0TBEYAET 33 MbILIEYHbIIA TOHYC.
MbIWweYHbI TOHYC NOAAepxuUBa-
€T TeNo B paBHOBECUM, a TaKxe
0TBEYaeT 3a HaxoXAeHue
Kax[Jon 4acTu Tena B onpepe-
NEeHHOM MecTe.

W3omeTpuyeckoe cokpalieHue

PaccrabnerHas
MbllLLa

PaccrabnexHas

MbIWLbI-ATOHUCTbLI U MbIlWLbI-AHTAFTOHUCTbI

Ons OCYLLEeCTBNEeHNA ABUXEHUNA
AeATENbHOCTb Pa3fUYHbIX MblLL
[oMXHa 6bITb CKOOpAMHUPOBaHa,
B Tene 4enoseka NpUCyTCcTByoT
rpynnbl mMbllL, oTBevawLwne 3a
NPOTMBONOMNOXHbIE LENCTBUSA:
npu coBepLueHuu kakoro-nn6o
ABWXEHUA HYXHO, 4T06bI
MbILWLbl, Ha3blBaemble
aroHucTamu, cokpaTtunucob,

a BbINONHAKLWWE NPOTUBONONOX-

¥
Hy0 (*)yHKLlIMO, UNn aHTaroHu- :
CTbl, — paccna6v|nv|0b.

ey, i

Mbiwwua-aroHuct

HanpsxeHHbii
6Guuenc

Mbiwua-aroHmet
PaccnabnenHblit Gulenc

MbiwwLa-aHTaroHueT

CrubaHue npeanneybs

MbiLwLa-aHTaroHueT
HanpsbkeHHbIi Tpuuenc

PaccrnabneHHblit
Tpuuenc

PasrnbaHne npegnneuss
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MI Im I I TEJ‘IA B yenoBeyeckoM Tene HacYumTbiBaeTcs okono 600 pa3nuyHbIX
CKeneTHbIX MbIWL: OfHU ANUHHbIE, ApYrAe KOpOTkMe. Bce Mblwlbl
oTnuyanTcs no Gopme U BYHKLUAM, KOTOPbIE OHU BbINONMHSAT; OAHM

MblW Wbl OTBETCTBEHHbI 3@ ABWXEHUS BCEro Tena, Toraa kak apyrue —
TONbKO 3@ COKpalleHWs ONpeAeneHHbIX y4acTKoB Tena.

MblLWLUbI TENA YENOBEKA. BUA CMNEPEOU . :
aTblNOYHO-100HAA Mblwya

N
KpyroBasi mblwua rnasa ‘%/,// lMonepeyHas 4acTb HOCOBOW MbLLILIbI

_ Bonbluas ckynosas mblwa

KpyroBas Mbiwua pra

)eBaTenbHas Mblwua

Manas ckynosas Mbilla
I pyAMHO-KMIOYNYHO-COCLIEBMAHAS MbllULA

TpaneuuesnaHas MbilLa
———— — [lenbToBMAHbIE MbILLLbI

Bonbluas rpyaHas MbilLa

[lByrnasas Mbilya nneya

/ MneyeBas mbiwla

—— [neyeBas MblwLa

MepepHsia 3yGyaTas MbilLLa

[Byrnasas Mblliua

Mpavas Mblwua xuBOTd —

Kpyrnbiin npoHaTop

[nuHHas nagoHHas Mbiwua

lMoscHNyHas Mbila \m Z 8 N ' \ —— — — JlokTeBoit crubatens

OBLyuit NOBEPXHOCTHbIN

Borbluas npuBoasLas MbilLa
pasrubatenb nanbLes

i Hanpsratens wupokoit
RN tacumn Geapa

W wn L\ \ i
Mpsimas Mblwya Gegpa \H "———w—-’%v ToHkast Mblwla Genpa

Borbluas npuBoasLas MbilLa

MopTHsXHas Mblwua

ToHkast MbilwLa Gegpa

Mpsmas nepepHss mblwya Gepa
BHelwHss wupokas mbiwua benpa

BHYTpeHHss Wwupokas Mblwya benpa

! W l VIKpoHOXHas MbiwLa
greprea—— e

: ———— TlepepHsia BorblebepLosasi MbllLa

Mano6epuoBas natepanbHasi ANMHHAs MblllLa

_ ——— [nuHHbIR pasrbaTenb nanbles

Manobepuosas natepanbHas kopoTkasi MblluLa
Nepepxsin ManoBepuosas MbilLa



3aTbINoYHO-N0BHasA MbHiHa—

[ PYAMHO-KNIYMYHO-COCLIEBUAHAS MbllLa

PemeHHas MblLLa rofoBbl

TpaneuviesnHasi MbilLa

[enbToBuaHas Mbllwua

MopocTHast MblilLa
PomboBugHas mbiwua
Manas kpyrnas mbiwua

Tpexrnaaaﬂ MbllWua nneva

Mneyenyyesas MbilLa

ANOHeBPO3 LUMPOYALLEA MbILILbI CIUHBI

Pasrnbatens nanbuLes — ——
KopoTkuit nyyesoit pasrubaten — G i
Pasrubatenb ykaaTenbHoro nanbLa

Bonbluas srognyHas Mbllua

TUNbl MbIWY

COrMACHO UX ®OPME

Bepete-  [gyrnasas  [lpsmas mbiwua

HooBpas3- MbllLLa C CYXOXMIbHBIMM
Hast nepemblykamu
MbiLLLA

Kpyrnas

MblwL@
[lBynepucras Koporkas
MbiLLLA MblwL@

MbIlWUbI TENA 33

MblILLbl TENA YENOBEKA. BU C3AAN

LLinpoyaiiuas MblwLa CrvHbI

———————— Cyxoxunue Tpexrnasoi
MbllL@ nneya

MegamanbHas srognyHas Mbllua

O6wwmit pasrnbatenb nanbLeB pykn

KopoTkuit pasrubatens
fonbloro nanbua

boni  as npuBoasiLan mbiwwua

[Byrnasas mbiwua 6egpa
[Byrnasas mbiwua 6egpa
MonycyxoxunbHas MbilLLa

Monynepenoxyatasi MblwLia

\ MKkpoHoXHas MblliLa

Hecmompsi Ha mo ymo ece
MbIWUb!I UMEIom npakmu4yecku
00uHaKkogoe CmpoeHue

U QbyHKYUU, Komopble cocmosim
8 HanpskeHuu u paccnabne-
HUU, OHU CUMbHO omuuYyaomcs
no ¢hopme, Hanpamyo
3agucawed om ebinonHAeMol
uMu 3ada4u: oHa onpedens-
emcs ¢hopmoli u mecmonono-
KEHUEM  MbIWUY,.

CyXOXuUnme MKPOHOXHOM MbLLIL|bI

Axunnoso Cyxoxunue
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BUObI CYCTABOB

CycTaBbl — NOABUXKHbIE COEAMHEHUS KOCTEW ckeneta — SBMAIT-
CS €r0 HeoTbeMNIEMbIMI COCTaBNSIOWMUMM U NpeAcTaBnsoT coboi Be
unu Bonee KoHTakTUpylowme noBepxHocTU. CyLecTBYKOT pasnnyHble
TWUMbI CYCTABOB; HEKOTOPbIE U3 HUX HEMOABWXHbIE, HO BONMBLUMHCTBO
CyCTaBOB B Tene YenoBeKa MOABUXHbIE UMM MONYNOABUKHbIE

W KaXAblii BbINONMHSET 0cobble (yHKLMM.

BUAbl CYCTABOB

s HenopeuwxHble cycTasbl
(’T— (cuHapTpo3)
amncK

M03BOHKN

MoagagoLwHas
KOCTb

MopBuxHbIE CycTaBbl (AnapTpo3)

LlapoBuaHbIit cycTas
(Ta3obepeHHbI)

MonynoaBuXHbIE CycTaBbl
(amcpnapTpo3)

MeXno3BOHKOBbIM

OpHoOCHBIt cycTaB
(aTnaHT—akcuc)

B yenoseueckom Tene Hacuu-
ThiBaeTcs okono 200 cycTasos,
fnarogaps KOTOpbIM BO3MOXHO
COBEpLUATb JBWXEHUS Pasnuy-
HbIMM YacTMU Tena U nepeme-
Larbes.

[\\‘7 f&.\.
w

MEHUCKHW

ATnaHT B HekoTopbIX cnyyasix no kpato
cycTaBa KOHLbl KocTeil
HEMNoTHO MpuneraiT Apyr

IMneyesas
KOCTb

JlyyeBas kocTb

JlokTeBas KocTb

k apyry, obpa3sys 3asopbl. 3T
3a30pbl BOCMOSHSIKOTCS
JOMOMHUTENbHBIMU XPSILLEBbI-
MU BKNafblllaMu — MeHWCKa-
MU. OHM BbINOMHSIOT
cTabunusmMpyoLLylo cyctas

¥ aMOPTU3UPYIOLLYID (YHKLMIO.
Camble Gonblune MEHUCKU

Mblwenkosbin BrokoBvaHbIA HaxomATca B KONEHHbIX
. cyctas cycras cyctaBax. Tem He MeHee ecTb
efpeHHas f— nneyeBas —
Ap (nnevesas (nnevesa W Opyrve cycTaBbl, cofepxa-
KOCTb nyyesas KOCTM) nokTesas KOCTI/I)

e MEHUCKK, Takne Kak
BUCOYHO-HWKHEYENOCTHON,
I'pyﬂVIHO-KJ'HOLWIHHbIVI unu
aKpOMVIaJ'IbHO-KJ'I}OHI/IHHbIVI.

TUNbI CYCTABOB

CornacHo CTeneHu NoABMKHOCTY BbILENSIOT TPW OCHOBHbIX BMAa CyCTaBOB:
HenoaBWXHble, NONynoaBWMXHbIE N NOABUXHbIE.

HenopBuxHbie cycTaBbl (CMHapTPO3). HenoaBvxkHbIE CyCTaBbl HAZEXHO
COEAMHEHbI C KOCTSIMW U COCTOSIT U3 f1BYX U GOree KOMMOHEHTOB; WX OCHOB-
HoM 3afjayeil SBNseTCs (POPMUPOBaHNE 3aLUMTHOTO Crost Anst MSITKUX Tka-
Hell — Hanmpumep, CYCTaBbl KOCTEil Yepena 3aliuialT MO3r.

MonynopaBuxkHble cyctaBbl (amduapTpo3). KocTHbie noBepxHOCTH
He TOYHO COefHEHbI Mexay cob0i, a pasfeneHbl BONOKHUCTO-XPALLEBON
TKaHbl0, KOTOpas [JONYCKAeT NULLb Nerkne ABUXKEHUS KOCTEM, Kak npouc-
XOAWUT C NO3BOHKAaMW, pasfeneHHbIMU MeXMN03BOHKOBbIMI AUCKAMU: NO-
CKOMbKY KaxXpblii CYyCTaB HEMHOTO MOABWXEH, BECb MO3BOHOYHUK MOXET
HaKMOHATLCS BMepes WK B CTOPOHBI.

MoaBnxHbIe cycTaBbl (AWapTPO3). MoryT BbINONHATL Pa3nuyHble ABM-
KEHWUSI; K 3TOMY TUNY CyCTaBOB NMpUHAANEXaT CycTaBbl KOHEYHOCTEN: nne-
yeBble, bepeHHble, NOKTEBble U KomeHHble. COrnacHo CTPOeHWo M BUaY
COEAMHEHUS KOCTHbIX CETMEHTOB BbISENAIOT TWMbI CyCTABOB:

LllapoBMAHBIA: COCTOMT M3 KOCTHOMO LIAPOBMAHOTO CerMeHTa, Kak Obl
BXOSILLIETO B BbIEMKY; TakoW CyCTaB MOXHO ABMraTb B MOyl CTOPOHY —
Hanpumep, befpeHHbIi CycTaB, B KOTOpPOM befpeHHas KoCTb coeauHeHa
¢ Ta3obeapeHHoi.

MbIwwenKoBbIN: COCTONT U3 KOCTHOMO CErMEHTA C OKPYINION Ui SnnNnco-
BWOHOW TOMOBKOW, BXOLALLErO B [LPYroM BOTHYTbIA KOCTHbIA CErMeHT, —
Hanpumep, CyCTaB Nly4eBON KOCTU C MEYEBbIM MbILLENKOM.

BrokoBupHbIi: 0bpasyeTcs COeAMHEHNEM KOCTHOTO CerMeHTa B (opmB
6noka, HaTAHYTOro K LiEHTPY, 1 APYroro KOCTHOrO CerMeHTa, MoXoXero Ha
rpebeHb, KOTOpbI ryb6OKO BXOAUT B MEPBbI KOCTHbIA CErMEHT, — Ha-
NpuMep, CyCTaB B MOKTEBOW KOCTU, COEAMHEHME NOKTEBOW W MneveBoi
kocTeit.

OAHOOCHBIN: conpukacawLineca noBepxHocTn rmagkue u poBHbIE, NO3TO-
My MOTYT NULWb CKONb3WUTb OAHa NO J:lpyroVI — Hanpumep, OBa nepBblX
LUeMHbIX NO3BOHKA aTNaHT U aKcuc.



BUAbI NOABUXHbBIX CYCTABOB

I BE— LLlapoBuaHbIit

(nneveBoit cyctas)

OnHOOCHBIN
(oBa nepabIx
LUEiHbIX MO3BOHKA)

BrokoBuaHbIi
(nokTeBol)

MblwenkoBbli
(KoreHHblit)

OnnUnCcoBMAHbIA
(Nyye3ansicTHbIit)

CoenacHo ¢hopMe U  MECMONOMOXEHUIO C8SI3aHHbIX KOCMHbIX CE2MEHMos
8bI0ENIAIOM PasnuyHble Munbl NOOBUXHBIX Cycmagos: Kaxdbili cycmae
omeeyaem 3a 0cobble BUObI A8LKEHUL.

BUAbl CYCTABOB 35

CTPOEHUE NOABWXHOIO
CYCTABA (MNEYEBOrO)

CuHoBManbHas MembpaHa
TKaHb, BLICTUNAIOWAS BHYTPEHHION
NMOBEPXHOCTb MOMOCTH CyCTaBa,

\ BbpaGaTblBaloLLasi CyCTaBHyHo, Ui

®ubpo3sHas kancyna

BOMOKHUCTasi MpoyHas MembpaHa,
0XBaTblBaNLYas BECb CYCTaB W NIOTHO
NPUKpeNneHHas K COeAMHEHHBIM

KOCTAM CUHOBWANbHYI0, XWOKOCTb

MneyeBas kocTb

Jlonatka

CycTaBHbIi XpsLy
npogonroBaTtas nonocka npo4Hoi
3MacTUYHON COEAUHUTENBHOM
TKaHW, yCTUnatLLas KoCcTHble
roNoBKY 1 MpensiTcTaytoLLas
HErnocpeACTBEHHOMY TPEHHIO
KOCTeil Mpy [IBUKEHUSX BO
n3bexaHne CTUpaHus KoCTHbIX
noBepXHOCTEl

CBA3KN
BOMOKHUCTbIE TKaHW, rapaHTupyloLLmue
NpUCOBANHEHNE KOCTEN K CycTaBy

CycTaBHas, Unu CUHOBManbHas, XUAKOCTb
BA3kas KentoBaTas Macca, 3anofHsioLas
CyCTaB, OCHOBHas €€ 3afaya — CMa3blBaTb
COMpuKacaloLMecs NOBEPXHOCTU W NUTaTb
CyCTaBHble XpALM

B nodsuxHbIX Ccycmasax KpoMe KOCMHbIX CEe2MEeHMos
codepxamcsi makxe MKaHu U oBs3amenbHble
aneMeHmbl,  Heobxodumble Onsi  (DYHKUUOHaMbHOCMU
cycmasa.

NNEYEBLIE ABWXEHUA

Pasrubavue OTBeAeHue
pya nepermaeTCﬂ J pyka OTXOAWT OI TyA0BUwWA
Briepen 11 nog yrnom 90°

Crubanve
pyKa yXomuT Briepen

MopHsiTne
pyKka NoAHMMAETCs OTHOCUTENbHO
TyroBuwa nog yrnom 90° n 180°

CBOEI OCU BHYTPb

BHyTpeHHee BpalieHue
pyka BpaLLaeTcs BOKpyr

Mneyesoli cycmag — OOUH U3 CaMbIX
NOGBUXHBIX — CYCMago8  Yeroeeyeckozo
mena, no3amoMy Yernogex Moxem

8bINOMHAMbL ~ pyKoU  8bILEONUCaHHbIE

MpuBepenue
L OBLKEHUS!.

pyka
npubnuxaercs
— K TynouLy

Lnpkymaykuus
pyka OnucbIBaeT KpyroBble ABUXEHUS

BHewHee BpaleHne
pyka BpaLlaeTcs BOKpYr
CBOEN 0CK Hapyxy
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3ABOJIEBAHUA
CYCTABOB

TWY |

'?;_\A \ duBpo3Hast
; — Kancyna

xﬁycrasubm
] Xpsy

CycrasHast
nonocTb

APTPO3

CycTaBbI — CaMble CII0OXHble U B TO Xe BpeMa CaMble XpynkKue
CTPYKTYpPbl B Tene, NOCKONbKY AOJIXHbI obecneuunBaTth gBUKEHUE;
3a4acCTyl0 Ha HUX NOXWUTCA BEC BCEro Tena, N03TOMYy HaCTONbKO
pacnpoCTpaHeHbl 3aboneBaHus CyCTaBoB, B OCHOBHOM pa3BuBawLlueca

ANUTEnNbHO.

PA3BWUTUE APTPO3A

TR
(
i

310 XpoHu4eckoe 3aboneBaHWe CycTaBOB, XapaKkTepuaylolieecs

ﬂ,el’eHepaTVIBHO-,ClVICTpO(*)VNeCKVIMVI W3MEHEHNAMN B CYCTaBHOM Xpalle
" no,qne)Kau.|e|7| KOCTHOW TKaHM, npueojsdulee K 3Ha4nTenbHbIM

petopmaumsam cycraBos. ConpoBoxaaetcss GoneBbiM CUHLAPOMOM,

HapylueHneM (yHKUMM cycTaBoB. HapylieHne dyHKLuM cycTaBa
pa3BMBAETCA MOCTEMEHHO, MOBPEXAEHUS CyCTaBOB OBbIMHO pa3BMBATCS
He3ameTHo, fjonroe Bpems 6e3 kakux-nubo cumnTomoB. Ho koraa
CYCTaBHBIV XPSILLY Y)Ke CUMbHO MOBPEXAEH U MOYTU Pa3pyLUEH, 3TO
HapyLLaeT LenoCcTHOCTb U CIaXeHHOCTb B paboTe cycTaBa, U NOCMeACTBUS
MOryT BbiTb pasnuyHbl; 60Mb U HEMOABUKHOCTL CycTaBa UMM CUNbHOE

OrpaHu4yeHne B BUXEHUAX.

Apmpo3 weliHoeo omdena
NO3BOHOYHUKA MOXem
8b138amb KPUMUYECKYHO
60116 8 0bnacmu

weu — ecnedcmeue
3Mo20 3abonesaHusi
yenosexy doneoe epems
npudemcs Hocumb
opmoneduyeckuti
80OPOMHUK.

[erpapaums
CYCTaBHOTO
Xpsia

McyesHoBeHune
CYCTaBHOTO
XpALa (

Nedopmarust 3
kocTen L

cycrasa
APTPO3 U OXWPEHUE
OxupeHue He eOuHCTBEHHas
HOKAHM:;ALlMﬂ 1 He NepBUYHas NpuyrHa ap-
APTPO3A Tpo3a, HO B OMpeAeneHHom

CTeNeHn BrusioOLLas Ha ero
pasBuUTUE, NOCKOMbKY CyCTaBbl
Mpu 3TOM Ype3MepHO nepe-
TPYXKEHbI.

Apmpo3 moxem nopa3ums 1060l
nodsUXHbIL cycmas, HO Yale
8Ce20 Nopaxaem KONeHHble,
3ansicmHble, 6edpeHHbIe cycmagbi
U nonynodsuxHsle, makue Kak

8 WeLHOM U NosicHUYHOM omadesnax
NO38OHOYHUKA.

HauBoriee yactble mecTa
. nopaxexus

He ctomb YacTble mecTa
O nopaxeHus



PEBMATOUOHbIA APTPUT

310 XpoHKU4yeckoe 3abonesaHue, KoTopoe
CUMMETPUYHO NopaxaeT pasfinyHble CyCTaBbl,

HWe apTpuTa PasnnyHO;, OH BO3HWKAET W3-3a
HapyLWeHW B UMMYHHOI CUCTEME: UMMYHHas
cuctema Bepet cebs no-ocobomy v BbipabaThbl-
BaeT aHTUTena, nopaxamowue TKaHW opraHua-
Ma, — B 3TOM Cllyyae aHTUTENa nopaxawT
TKaHW CyCTaBOB, B pe3ynbTaTe Yero nocrnefHue
BoOCnansTcs, Yyepes Bpems AedopmupyTCcs
1 NEepecTanT BbINOMHATL CBOW (YHKLMUM.

PermeeH pyk 4enoseka, Ybu Cycmasbl NOpaxeHsl
PeeMamoudHbIM apmpumom

MW 0BOCTPEHUSIMU U PEMUCCUAMU; B CaMbIX
TSKENbIX Cryyasix NOBPEXAEHHbIE CyCTaBbl
He (YHKUNOHUPYIOT.

XXWUNULLE YENOBEKA C TAXENOW ®OPMOW PEBMATOMOHOIO APTPUTA

BaHHas Kyxua

[InuHHbIE TAXenble pyyku ABepei
/

Llect, 3akpenneHHbI Ha nony ——
1 noTonke

PykosiTka Hap BaHHOW —

CuaeHbe ANs BaHHOM —

. . e
HenoasuxHbili peaepsyap ¢ pydkoin

\ - PykosTku ans vawek
\ W CTakaHoB
Pyuku-onopbl ANA MOAHSTHS Tena — L g Heckonbakue
I : NOBEPXHOCTH
QHOOMNPOTE3
TA3OBEPEHHOIO CYCTABA
TasoBas
KOCTb o | [onoska.
s T )
aMeHa paspylleHHbIX CYyCTaBOB WCKYCCTBEHHbIMU — /", p \

04eHb YAo6HbIA cnocob ycTpaHuTh Gonesbie
OLLYLYEHN W BOCCTAHOBUTb (YHKLMOHAMBHOCTb CycTa-
BOB, MOPaXeHHbIX apTPO3OM MMM PEBMaTOUAHbIM
apTputoM. Ceiyac CyllecTByeT MHOXECTBO pa3nuy-
HbIX BUOB MPOTE30B U3 Xenes3a W nnactuka, KoTopble
npuemnembl Ans opraHnaMa v He Bbi3blBAWT peakLu
VMMYHHOW CUCTEMbI U B TO X€ BPEMS BbINOMHSIOT
porb TeX UMW WHbIX CYCTABOB YENOBEYECKOro Tena.

s 194 '
Hoxka. Uawka

dHaonporesa

benpeHHas

KOCTb KOMMOHEHT

GeapeHHo KocTu

CaMmble pacnpoCcTpaHeHHble onepauuu no 3ameHe
NOpPaXeHHbIX CYCTABOB MPUXOAATCH Ha TasobefpeH-
Hble CycTaBbl. MCKYCCTBEHHbIE CyCTaBbl COCTOSAT U3
[BYX 3MIEMEHTOB: OAMH OKPYrnoit (opmbl, 3aHUMal0-
LMt MECTO ronoBKkN GeapeHHON KOCTH, OCHalyeH
LMMMHAPMYECKOR YacTblo, KOTOpas BCTaBAsfeTca

ocobeHHO CyCTaBbl KoHey4HocTel. Mpoucxoxae-

3aboneBaHune XapakTepusyeTca nepuogumyvecku-

(Ta30Bbli KOMMOHEHT)

3ABONEBAHUA CYCTABOB 37

—~  NOKANU3ALMS
¥4 PEBMATOMOHOO
APTPUTA

Kactptonu ¢ ABOMHLIMK pyykamn

_~ [nuHHbIE PYKOATKM 4NA BEHWKa U COBKa

OueHb Hu3Kas mebenb

- CTyn co CNUHKOI 1 ONOPOW ANs HOT

Ha unmocmpauyuu npedcmasneHb! HeKOMopbie
UBMEHEHUS!, Komopble CMoum NPoU3secmu 8 KyxHe
U 8aHHoll 8 domax, 2de Xugym modu ¢ msxenoll
cmadueli peamamoudHo2o apmpuma. Bee
U3MeHeHUs: npoussodsmcs 0nsi obreayenus
noecedHegHOU XU3HU MASM, YbU Cycmaeb!
ympamunu ¢hyHKUUOHabHOCM.

3HOONPOTE3
KOINEHHOIO CYCTABA

2 7 " /1ft L) OnemeHt  -— c M
aHfonpoTesa

BonbLas cycTaea

Gepuosast ans 6enpeHHoi

KoCTb kocTu

Manas 6epuoBas KocTb OnemeHT 3HAonpoTesa
cycrasa ans 6epuoBbIx

___KocTeit

BHYTPb GepeHHON KOCTW; ApYroi 3neMeHT uckyc-
CTBEHHOTO CcycTaBsa yrny6neH B BepTNyXHYlo BnaguHy
TA30BOI KOCTU M 3aKpenmneH ¢ NOMOLbl ChelnanbHo-
ro pacteopa. [lBe 4acTi MCKYCCTBEHHOrO CycTasa
XOpOLWO CTbIKYITCS MexAy CoGOW, U Takoi cycTas
MOXET BbINOMHSATb BCE Haanexalyne yHKLuM.
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CTonbl, Ha KOTOpble NPUXOAUTCA BeCb Bec Tena, MOFyT npeTepne-
BaTb W3MEHEHMWSA, YTO MOXET UMETb Pa3nuyHble MOCNEACTBUS ANs

cKkeneta wunu, no kpaitHeit mepe, npuunHaTL GecnokoiicTBo. HekoTopbie

OTKNOHEHMS XapaKTepHbl Yyxe ANs JeTCKOro Bo3pacTta, Hanpumep
nnockoctonue, Apyrue npuobpetalnTcs B IOHOWECKOM MKW 3penom
BO3pacTe, Takue kak hallux valgus (BanbrycHas gecopmauus nepeoro
nanbua cTonsbl).

NPABWUINBHBLIE AYT'Y NOAOLIBEHHOIO CBOOA

TunuyHb Il npuMep NIOCKoU CMONb.

o

Apka npoponbHOro ceoaa Apka nonepeyHoro csoga
NOCNEONCTBUA

BHauarne aedopmaums npuuMHsieT HeynobCTBa, €CnM YeroBeK A0Nro

XOZWT UK CTouT. Ha 3TOM 3Tane npobnemy MOXHO PeluuTh, BbINOMHAS

MNOCKOCTOMUE OnpeAeneHHbIe YNPaxHEeHNs Ha TPEHUPOBKY W YKPENNeHWe MbiLuL, CTOM.

Ecrv Huyero He npegnpuHUMaTh, AEdEKTbI YCYrybaTcs U KOCTU CTOMbI

MMpu NnOCKOCTONWUK BbiCOTA NPOAOSLHOrO CBO4A CHWUXAETCs, YTO OKOHYaTenbHo fedopmupytoTes. B aTol dase npn HenpoaomKuTenbHoON
MOXeT Bbl3BaTb apTpO3 CYCTABOB CTOM M [PYrUX CYCTABOB CKeneTa. xoabbe 0bbluHO nossnseTca Gonb B cTOnax W gaxe Horax. C apyroi
Hora — KOHEYHOCTb CO CMOXHOW OpraHusauuen, Ha KOTopyl npu CTOPOHbI, I'IpO6J'IeMbI C BbICOKMM NOABEMOM CTOMbl MOrYT OTPaA3NTLCA
xoabbe NpUXOAUTCS Harpyska Bcero Tena. Y HopMmarbHOW CTOMbI CBOA Ha ApYruX OTAenax ckerneta: YToBbl KOMMEHCUPOBATL AEEKT, KoneH!
BbINYKNbIA, KAk OTKPbITIM NOMYKYNOM, K BHYTPEHHE 4acTi, U B TaKOM MOTYT HEMHOTO CABUHYTLCA B CTOPOHBI, @ €CMW MOoABEM CTon pa3Hb”7':
cnyyae Bec Tena NPUXOAMUTCSH HA HECKOMbKO TOYEK onopkl. Y Nnockoi CYWECTBYET HeKOTOpasA pasHula B ANMHE KOHEYHOCTEN, 13-3a KOTOpOu
CTOMbI CBOA TAaKKe BbINYKMbIA, HO HANPaBMEH Ha BHELWHII0 YacTb Uy MOXET BO3HMKHYTb XpOMOTA, — BCE 310, BMECTE B3ATOE, MOXET

CMpoBOLMpPOBaTL OTKMOHeHWe B paGoTe NO3BOHOYHMKA C ewe Gonee
Cepbe3aHbIMU NOCAEACTBUAMY.

B GOMbLWMHCTBE Cry4yaeB BoOGLLE OTCYTCTBYET, U MSTKA CUbHO
OTXOAMT Ha3aa.

YNPAXHEHUA ONA KOPPEKLIUK

NMOCKoW CTOMb CMEAbI MOJOLB (MNAHTOrPAGMS)

) XoAwTb, onupasich Ha \ | \
BHELLHIOK 4acTb CTOMbI | ( )
J \ 1
X0auTb Ha UbINoYKax — e 4 ) ;
"14’?/ &y

__ XoauTb Ha nsTkax \ |

FisH 1

j [ MopHumaTh nanblamm Hor o

&
J TOHKME NPEeAMETbI
J

MopgHumats nanbyamun Hor

/ 4.7L TkaHb, paccTeneHHyto no nony \\ l ) HopmanbHas crona Mnockas cTona
- \ \
s )

{
’g CTOSITb Ha OfHOI Hore A58 L
%‘{‘ ) Mo cnedam nodowie MOXHO onpedenums NIOCKOCMONUE, NOCKOMbKY 8 3Mom
2 d cryyae Ha 3emrie ocmaemcst omneYamok moti yacmu cmonb|, KOmopasi He [OMKHa

C Heli conpukacamsCs.




BanbrycHoe
OTKNoHeHWe | nanbua s
CTOMbI

HopmanbHas Hora Hallux valgus

PA3BUTUE

Cpgur co cBoel ocu 6ONbLIOTO Nanblia HOMM PasBUBaeTCS ANMUTENLHO,
npoLecc MOXET BblTb HACTONbKO AONTUM, YTO YENOBEK 3aMeyaeT ero
TONMbKO K YETBEPTOMY AECATUNETUIO XN3HU. B nepBoit dase rnaBHbIM
cumntomom Hallux valgus siBnsieTcst HenocTosHHast 6onb B paloHB Nnoc-
Hbl: YacTo 60nb BO3HWKAET, €CNN YENOBEK AONTOE BPEMS XO4UN, CTOSN,
YCUNMBAETCS NOCne HoweHus 06yBM C y3KUM HOCKOM UMK HA BbICOKOM
kabnyke, HO ucyesaeT nocne oTAbixa. B cnepywowei dase, korga
pedopmaums Gonblioro nanbla ovesuaHa, 6onb Bo3HUKaeT ObicTpee,
CTAHOBMTCS MPOH3UTENbHON U YXe He MPOXOAMUT MOCne OTAbIXa.

JE®OPMALIUK CTON 39

BAJIbI'YCHAAA NE®OPMALIUA
NEPBOrO MAJIbUA CTOMbI

Hallux valgus — aTo gecopmauuns 6onblworo nanbya HOrM, OCb KOTOPOro
OTKMOHSIETCS K APYrMM nanblam; 3T0 CofeiCcTBYeT NOsiBNEHMUI0
TUMWUYHOTO BLICTYNA; OH IBASIETCS NPUYNHON 6OMEBbLIX OLYLIEHNA B 3TOM
mecTe. [pu HopmanbHbIX ycroBusx 6onbLIOK naney HOru, No NaTblHK
hallux, coefuHeH C NepBO NMIOCHEBOW KocTbio. B cnyyae hallux valgus
nniocHeBasi KOCTb CABUTaeTCs K BHYTPEHHEMY Kpat Horu, a 60nbLuoi
nanew yxoauT K OCTanbHbIM, «MOATANKMBAEMbIN» K BHELWHEMY Kpatw
ctonbl. Takum obpasom, B obnactu coeaumHeHus Gonblioro nanbla

C NIKCHEBON KOCTbIO PacTeT BbICTYN, MOCKOMbKY CYCTaB, COEAWHSAOLMIA
fonbluoilt nanew ¢ NMIOCHEBOW KOCTbIO, NPUHUMAeT HOPMY TpeyronbHuKa
C TYNbIM YrNOM, W 3TOT Yron HanpaBfeH K BHELIHEMY Kpak CTOMb.

IMoka cycmag mexdy 6ombium
nanbyem U nicHesol Kocmbo
ocmaemcsi N008UXHbIM, 803MOXHO
0CMaHo8UMb Pa3sumue 8anbaycHoll
Oecpopmayuu | nanbya

U YMEHbWUMb NPUYUHAEMOE
eo becnokolicmeo, UCnob3ys
CUMUKOHOBYIO ~ MeXnanbye-
8yl nepezopodky. Ho ecnu
cycmas yxe cman
3HayumenbHo  dechopmupo-
8aH, Lcnpasums amy
npobieMy MOXHO MOJIbKO
XUpypau4ecKkum
8MewamesbCmeoM.

MpuyuHoli dechopmayuu 6onbwioeo nanbya
yacmo cmaHogumcs Henodxodsias 0byeb:
Hanpumep C y3KUM HOCKOM, cdsuearowas ocb
6onblwoeo nanbya K ocmasnbHbiM, 0COBEHHO
06y8b Ha B8bICOKUX Kabrykax, npu HOWeHUU
komopoi 6onbwoli naney, cmaHogumcsi efagHou
onopodl, Ha He2o npuxodumcs 6onbwas Yyacme
obLjee0 8eca mena — 8 makux ycrnosusix,

He npedycMompeHrHbIX aHamomued, u pasusaem-
cs1 Oeghopmayusi. B nodxodsiweli obysu eec
pacnpedensiemcsi pasHOMEPHO Ha ecto cmony (A).
B o6ysu Ha ebicokux kabnykax [b) eec mena
npuxodumcs NuLb Ha NOMOBUHY CMONbI, @ ecnu
mycnu makxe umerom y3kuli HoCok, 0agrneHue Ha
bonbwoli naney, ycunugaemes, Ymo cnocobemay-
em passumuio gasnbaycHoll dechopmayuul.
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LLEUHAS
N NOACHUYHASA BOJb

BOIb B LLEE

MpuymnHbl Gonu B Lee MoryT BbiTb 0YeHb
pasnuyHbl. Camu WelHble NO3BOHKM
OTNMYAIOTCS NO CTPOEHUIO, N UX CMeLyeHne
MOXET noBrieyb 3a coboit Gonesble
owyuleHns. Yacto npobnema 3akntoyaertcs

B YLeEMNEeHUM HepBOB, PacnONOXeHHbIX

B MO3BOHOYHbIX CycTaBax. Takke 6onb MOXeT
BO3HWKHYTb M3-33 HEMPEPLIBHOMO COkpaLlle-
HWS MbILWL LWeu, BbI3BAHHOTO CTPECCOM.

Bonb B lee MOXeT NpeBpaTUTLCS
B XPOHWYecKyto unu octpylo. Octpast LeiiHas
Gonb NOTOMY W HOCUT Takoe Ha3BaHue, YTo
pesko MosIBNISIETCS M PAcnpocTpaHsieTcs Ha
BECb LIENHbIA OTAEN NO3BOHOYHUKA OT
3aThiNka 40 BEPXHErpygHoro oTaena
NO3BOHOYHMKA. VHTEHCUBHOCTb Takux Goneit
pasnuyHa, HO BO MHOTMX Cyyasx OHu
obocTpsitoTcs Npu MioBbIX ABUKEHUAX: OCTpast

KPUBOLLESA

Oto 3abonesaHve, Npu KOTOPOM MbllLLibl e pednekTOpHO COKpalLla-
l0TCi C OAHOI CTOPOHbI, YTO MPEnsATCTBYET COBEPLUEHMIO OBbIYHBIX
ABVXEHWN Lueelt, OCTaBNss ee B OfHOM nonoxeHuu. 3abonesaHue npo-
SIBNSETCA BHE3AMHO, HO BO MHOTUX Crly4asix BbI3BaHO TPaBMaTM3MOM Min
Pe3KUMU ABUKEHUSIMU, MHOTAA Pa3BMBAETCH BCNEACTBUE CHA B Heynob-
HOM Mo3e. YacTo cnyyaeTcs MbILIEYHbIA CMa3M OGHON M3 ABYX rPyauUHO-
KIIOUNYHO-COCLIEBUAHBIX MbILLL, OTBEYaloLWMX 3a OOKOBbIE MOBOPOTHI
TOMOBbI: OfjHA U3 STUX MbILLIL, HAaNpsXKeHa, Toraa kak apyras paccnabne-
Ha, 1 moBoli NOBOPOT ronoBbl Bbi3biBaeT Gomb. [leyeHnem B Takom
crnyyae CTaHOBMTCS, Hanpumep, OTAbIX, @ KPOME UCMOoNb30BaHWs OpTo-
NefMYECKoro BOPOTHUKA MOXHO NpuHUMaTh GoneyTonsioLme U NpoTMBO-
BOCMANUTENbHbIE CPEACTBA, Maccax v Apyrue npoeaypbl duanotepa-
nun. BeTpeyaeTcs Takke BPOXAEHHAS MbILLIEYHAS KPUBOLLES.

Mblwuybl wewu

I pyanHo-noaps3bluHas Nonato4Ho-

MblLLa noAbA3bl4Has
MbllLa

pyanHHas

nopuws

KniouynyHas ~

nopuws 3

(6proLuko) /’ \

Bonu B oGnacTu weu U NOACHULbLI 0Y€Hb pacnpocTpaHeHbl, 3T0
Hanbonee yacTble xanobbl, Hepeako CTtaHoBAlMecA I'Ipl/l‘-II/IHOﬁ
HeBblX0Aa Ha pa60Ty, W 3TO HeyAWBUTENbHO, NOCKONbKY Mbl €XeQHEBHO
noasepraemM NO3BOHOYHMK onpeaefieHHbIM Harpy3kam; HenpasuibHble
no3bl U pes3kue ABUXEHUA ABNAKTCA OCHOBHOW I'IpM‘-IMHOI;I BO3HMKHOBE-
HUs Gonu nmcxomd)opTa B 3TUX OTAenax no3BOHOYHMKA.

Bonb MoXeT conpoBOXAATbCH PednekTOpHbIMM
COKpaLYeHNSIMM MbILUL, OrpaHNYMBaoLUMM
ABUXeHua wWweeil. Takag 60nb 00bIYHO
NPOAOKAETCH HECKONbKO AHER unu Hedenb,

a 3aTem oTcTynaet. XpoHuyeckas 6onb B lwee
TakxXe HaYMHAETCS BHE3AMHO M MoOXoxa Ha
OCTpYt0 LWeliHy 6omnb ¢ TOW NULWb pasHuLen,
4TO He yTUXaeT; OYeHb 4acTo OCTpast LeiHas
Bonb NOCTENEeHHO nepepacTaeT B XPOHUYECKYHO.
Takxe 4acTo BCTpevalTCs AnuTENbHble
npepbIBACTbIE UAKM Konebrniowmecs LWeilHble
6onu pa3Hoil WHTEHCUBHOCTY.

HoweHue opmoneduyeckozo 80pomHuKa noMozaem
CHAMb HanNpsKeHUe ¢ WeliHo2o omdesa N0380HOYHU-
Ka U 80 MHO2UX CTy4asix cnocobcmeyem yempaHeHuUto
weliHot 6onu.

WEWHO-NNEYEBAA HEBPANIUA

Paanpa)«eHme unn npuaaenueaHne HepBHbIX OKOHYaHWA CAMHHOMO Mo3ra
B LUENHOM OTAene MoXeT cTaTb I'IpM‘MHOI;I cunbHol 6onu B 0bnactu wew,
BerHeI7I 4acTu CMUHbl U Oaxe PYKW. TouHoe pacnonoxeHue 3aBuCUT OT
3aXaToro Hepsa B NO3BOHKE U TOro, 3a Kakyk 30HY OTBEYaeT 3TOT HepB.
Paanpa)KeHwe unu npuaaenunBaHMe HEPBHbIX OKOHYaHu’ valle Bcero
CcnyyaeTtca Bcneacrtaune [ANCKOBOW rPbIXK, KOTOpasd BO3HMKaeT U3-3a TpaBM
unu 3anyLieHHoro XpoHn4ecKoro npotecca. Borb 4acto BO3HWKaeT BHe-
3aMfHO U MOXeT conpoBoXaaTbCA U APYrMMU HeBpanruyeckumn CMMnTo-
MaMu, TakMMu Kak 3yf, Xonod, Tenno, nokanbiBaHWe unu Cydoporu.
O6bluHO Borb cama npoxoauT Yepes HeCKONbKO Hedenb, HO O4eHb BaxHO,
4T0Bbl A0 3TOrO LUEs Haxoaunach B HEMOABUXHOM COCTOsIHUW. K Xupyp-
rM4yeckomy BmelLaTenbCcTBy npw6era|0T NWb B CamblIX TAXENbIX Cnyyasnx,
4TobbI YMEHbLWUTbL OaBlieHune Hal'lpﬂ)KeHHOﬁ MblIlUbl U noanpasuTb no-
BpeXAeHHble MblIlLbI.

Nokanusauus 6onu

npu yuwemMmneHunu WwemnHbIX KOpeWwKoB CNMHHOro Mo3ra




AUCKOBAA I'PbIXA

MeXno3BOHOYHbI
amck :

== Kopetwok

HepsHoe
OKOHYaH1e

CnuHHol Mo3r

N [uckoBas
rpbixa
OCTUCTBIA OTPOCTOK —
WeVHOro MO3BOHKA lasnerne <
Ha HepBHOe
OKOHYaH1e
LenHas auckoBas rpbixa
[laBneHue
Ha KOpeLIoK
U3-3a Ouckosoll epbixuU nosiensiemes 830ymue 8epxHell Yacmu MexXn0380HOY- /

Hoeo ducka, u3-3a KOmopo20 OH Ha4YuHaem 0agumb Ha 00HO LU HECKOMbKO

HEep8HbIX OKOHYaHUl CNUHHOMO3208020 Hepsa U 8bi3bieaem 6orb. CMUHHOTO Mo3ra

NIOMBATO U HEBPANTUA CEOANUILHOIO HEPBA

TepmuH «ntomBaro» 0Go3HayaeT ocTpylo GOMb B HUKHEN YaCTU CMMHBI. XOT MPUUMHBI 3Toi Gonu
pa3nuyHbl, OHa yalle BO3HWKAET U3-3a BOCMAmNEeHWs W OTeka MbllULy U CYCTABOB 3a[HEr0 OMopHO-
ro KOMM/EKCa N03BOHOYHMKA: 3a4acTylo NioMBaro BO3HUKAET M3-3a PA3APaKEHUs UNU AaBreHUs
Ha YyBCTBMTENbHbIE HEPBbI, PACTIONOKEHHbIE HAL CMUHHBIM MO3TOM 1 BbIXOASLIME U3 HETO Ha
onpedeneHHoM y4yacTke, KOraa YenoBeK CTOWT WNW BbINOMHsieT Kakylo-To pabory. Camas pac-
MpOCTpaHeHHas MpUYnHa Takoit GONM — rpbika MOSICHUYHBIX MEXMO3BOHKOBLIX AMCKOB, KOTOpast
HaZaBNWBAET Ha KOPELLKM CIMHHOTO Mo3ra. Ouar CUMbHOM NOSICHUYHOM GonM MOXET pacnpocTpa-
HUTbCA TAKXe Ha AroAWUbl U Ta3. BbiBaloT cnyyan, Korda AaBneHve NPUXOAMUTCS Ha MOSICHUYHbIE
1 KPECTLIOBbIE HEpBbI, (hOpMUPYIOLME CeanuiLHbI HepB, — B TakoM cnyyae Gonb pacnpocTpa-
HAETCS MO €ro Xody Mo 3adHeil NOBEPXHOCTU Beapa, roneHy, BHELHe yacTa cTon 4o GomnbInoro
nanbua

NOKANU3ALUA BOMNK
NPW NOBPEXAEHWN CEOANULLHOIO HEPBA

KopeLukn «koHckoro xsoctax

LWEAHAS U NOACHWUYHASA BOMb 41

MeXno3BOHOYHbIN
anck

[uckosas rpbixa

MoscHn4Has puckoBas rpbixa

m) —— OcTUCTbIl OTPOCTOK

CEOANULLHBIA HEPB

MosicHNYHbIE
MO3BOHKN

Tazosas
KOCTh

Kpecrey
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NPEOYNPEXOEHUE
5OJIK B CINMUHE

NpeaynpeanTts 60Nb B CNUHE MOXHO, NEPECTAB BbIMNOMHATbL TAXENYI0
huanyeckyio paboty n UCKNIOUMB HEMPABUIbHbIE NO3bl BO BPEMsi
CUOEHHUs, YTeHUs, paboTbl 3a KOMMbLIOTEPOM, KOTOPble BpeasT
MO3BOHOYHMKY. MO3BOHOYHUK cam No cebe ABMSETCS 0YeHb fenukart-
HOIl CTPYKTYPOW W B TO Xe BPeMsi OCHOBOII ckeneTa, u 6onu B No3Bo-
HOYHUKE — MepBbIil CUTHAM O TOM, YTO C HUM YTO-TO He B MOPSIAKE.

YNPAXHEHWS U OEACTBMA, KOTOPBIE MOMOIYT U3BEXATb BONW B NMO3BOHOYHUKE

HYXHO

Haxogutbcs B Npuemnemoit Ans CBOEro pocta Macce WnW npuaep-
XMBaTbCS AMETbl, YTOObI 4OCTUYL ONTUMANLHON MacChl.

CnaTb Ha He CNULIKOM MSTKOM MaTtpace, Ha TBEpAOH MOBEPXHOCTM
(MOXHO NOCTeNUTL MaTpac Ha [epeBsiHHYI0 OCHOBY W cnaTb Ha 3ToM
KECTKOBATOW MOBEPXHOCTH).

Cnatb Ha 6oky.

BcraBatb ¢ kpoBaTi, NMepemMecTUBLUMCHL K €e Kpato, 3aTeM ChycTuB
HOTW W MOJHSIB TYNOBULLE.

06yBaTbCs CUAS, MOMOXMUB HOTY Ha MOACTaBKY.

Hocutb Tycnn Ha kabnyke He Bbilwe 4—5 cm.

CraHoBUTbCS Ha TabypeT, 4T0Bbl AOTSHYTLCS A0 BLICOKOTO NpeaMeTa.
lMoBopauuBaTth Bce Teno, 4Tobbl B3sTb NPeaMeT, CTOSLNA 32 BaMu.
CrubaTb KOMEHW WAM NPUCAXKMBATLCS HA KOPTOYKM, YTOBLI MOAHSTH
TSXKenblit npeamer.

Hectu Tsxenbiil npeaMeT kak MOXHO Gnimxe K Teny.

Pacnpegenstb Bec Ha 0be pyku.

TonkaTb kKakoi-nubo TsKEmbIA NPeAMeT, CTaB K HEMY CMMHOM W 3a-
[elicTBOBaB BEC Kopnyca.

CuaeTb, Aepxa CruHy NpsIMO UNW C ONOPOIA Ha CMWHKY CTyna, cTapa-
icb, YTOOLI KOMEHM Obinu Ha ypoBHe beaep v ynupanuch B Mon.
CaguTbCs Ha CTYNbsi C pyyKkamu U CUHKaMu.

[lenatb nepepbiBbl B paboTe W MPOM3BOACTBEHHYIO TMMHACTUKY.

[MpuHsimue HenpasuibHOU No3bl 80 8PEMS YMEHUS UU nucbMa — 00-
Ha U3 cambliX 0BbI4HbIX NPUYUH nosiererust 6onu & cnuke. [pagunb-
Hasi no3a 80 8peMs YMeHUs U NUCbMa — e/1agHoe ycrosue
npedynpexdeHusi 601U 8 CnuHe.

TMpuduHoli cnuKHbIX Gomel Hepedko CMaHOBUMCS Ype3MepHast
Hagpy3ka, NPUXo0sLasCS Ha NOSICHUYHYIO obacme. Yacmo 6ok
803HUKAEM U3-3@ PE3KUX LU CIIOXHBIX O8UKEHUI — Hanpumep,
KacaHusi nona, He caubas KoreH, NOOHAMUS 04eHb MSAKEN020 2py3a
unu nepeHoca e2o 8 00Hol pyKe.

HE HYXHO

¢+ VIMeTb U30bITOYHbIN BEC.

+ CnaTb Ha MSIrkoM maTtpace Wnu rubkoi NoBEpPXHOCTH.

+ Cnatb Ha xuBoTE.

+ BcraBatb ¢ kpoBaTH, PE3KO NOAHUMAs TYMOBULLE MPW MPSAMbIX HOrax.

+  HaknoHsiTbesl, 4tobbl 06yThbCS.

*  Hocutb 06yBb Ha CMIMLIKOM HW3KOM WNM BbICOKOM Kabnyke.

+  BbnsruBatbcs M CTAHOBUTLCS Ha LbINOYKM, YTOBbI AOCTaTh NpeaMeT,
HaXOLALLMACS BbICOKO.

+ loBopauuBaTb TONMbKO KOpMyc, 4TOObl B3STb MpeaMeT, nexalyui
c3aau cebs.

+  Crubatb TOpC, @ He KOneHM, YToBbl NOAHSATL C NoNa TSKENbIA NpeaMeT.

* Hectu TsXenblit NPeAMET B BbITSHYTLIX pykax.

+  Hectu 6onbLuoi rpy3 B OAHOM pyke.

+  TonkaTb Tskenblit npeameT nepeg coboi.

+  CupeTb HaKNoHs Kopnyc Brepeg.

+ CaputbCs Ha O4eHb MSTKUE Kpecna Unu CUAETb C BbITHYTHIMU HOTaMU.

+ HaxoguTbCsi B OfIHOI NO3€ [ONMOE BPEMS.



COBETbI NO MPEAYNPEXAEHWIO CMTUHHOW BOJA

I Hyxto ‘

1

He HyxHO HyxHo

«ONACHAA» NPO®ECCUA

YacTo npodeccnoHanbHas geaTeNbHOCTb BEYeT 3a coboit Harpysky
Ha TOT UMW UHOM OTAEN NO3BOHOYHMKA M CNyXut NPUYMHON pa3BUTMS
CMUHHBIX Boneit: XYOOXHUKM W LIBEW, KOTOpble B cCuUny cBOEN npo-
eccuoHanbHo OeATenbHOCTU JONroe BPEMS OOMKHbI HaXOAWUTbCS
B OAHOM NONOXEHUW — cnaa Unn HaknoHAACb Bnepen, 4acTto CTpa-
patoT ot Gonu B BEpPXHerpyaHoM oTaene no3BOHOYHWKE — MeXAy
nonaTtkamu; BoauTenn n3-3a 4acTbiX TONYKOB U Bmﬁpaqmﬁ xanywTca
Ha Gonu nocpeauHe CnuHbl; CafOBHMKM M3-3a HAKINOHOB Kopnycom,
He crubas KoneHem, CTpagatoT OT NOSICHNYHOM 6onu... IMpu 3aHATUAX
OeATeNnbHOCTbIO, KOTOpad npeaycMmatpuBaeT [ONIroe HaxoxaeHue
B OJHOI no3e, Bam HYXHO MPUHATL COOTBETCTBYHOWME MEPbI, 4106
YMEHbLUNTL PUCK.

NPEAYNPEXAEHWE BONU B CMUHE 43

YNPAXHEHUA
Mo NPEAYNPEXAEHWUIO BONU B LLEE

Ty,

HaknoHsiTb 1 BbITArMBaTH LUE0

BbinonHsiTe G0KOBbIE HAKMOHbI FONOBbI

nOBOpa‘MBaTb ronosy BieBO-BNpaBso

BbiNonHsTL Kpyroble BpallaTenbHble 4| Hisl nneyamu

BbinonHeHue
8blWeyKa3aHHbIX
ynpaxHeHul  cnocob-
cmeyem COXpaHeHUKo
nodguxHoCcMU Weu

U NOCMOSIHHOMY MOHYCY
MbIWY, YmMobbI 3auumumMb
welHbIli omden
NO380OHOYHUKA.

CupeTb Ha CTyne u XoauTb C NPeAMETOM Ha rofiose

TpeHupogaHHble NOOBUXHbIE MbILUbI WEU CryXam MbIWUEYHbIM WUMOM,
2apaHmupylowuM cmabunbHocmb welHoMy omoeny NO38OHOYHUKA U npensim-
CmBYIoWUM BO3HUKHOBEHUID 8He3anHbIx bonell 8 wee. BbinonHamb ynpaxHeHue
HYXHO NOCMOSIHHO, NOCMENEHHO y8enuyusasi konuyecmeo nodxodos, HO

He cmoum, 0COBEHHO 8Hayare, 8bINOMHSIMb UX PE3KO, UHaye 8bl 00bbemech
npPOMUBONOOKHO20 3ghghekma.
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PacTAXeHUA M BbIBUXM — OYeHb 4acTble NMOBPeXAEHUS,
PACTH)'(EHMH MOCKOMbKY CRy4aloTCsi BCNEACTBUE BbIMOMHEHUS YacTbIX MPUBbIYHbIX
[eNCTBUI BO BPEMS 3aHSATUA CNOPTOM Unu paboTbl, a Takxe B MOBCe-
M B bl B MXM [HEBHOI XM3HW. MepBoe, YTO HYXHO caenatb, — 3T0 OTMETUTb
Hanuuue BbiBMXa, COAENCTBOBATb €10 CKOPEMLEMY M3NEYEHMI0
n obesonacutb ceGsi OT NOCNEACTBUN.

PACTSIKEHVE CBSI304HOTO ATMAPATA PACTSOKEHUE
FONEHOCTOMNHOIO CYCTABA
K pacTsxeHWIo OTHOCST YacTMYHOE MOBPEXae-
[ // /// Mepennui pucTanbhbiit HME N HEMOMHbIN Pa3pbIB Kancynbl CBA3OK,
Mex6epLoBbIfi CUHAECMO3

yKpennsawLwux cyctas. PacTsxeHns cnyvariorcs
Pa3pbiB cBA30K

" 7 13-3a BHE3aMHOro Pe3koro ABWMXeHUa unu
TapaHHomanoBepuosas cesiska z TpaBMbl, BblBUXa WM B Cny4yae ecnu Yernosek
OCTYNUNCS: €ANHCTBEHHON MPUYMHON pacTsike-
HUA FBNAETCS Takas Harpyska Ha cycrtas,
KOTOPYI0 OH HE B COCTOSAHUM BblAepXaTb.
PacTsHyTb MOXHO no6oi cycTas, HO 6OMbLIMH-
CTBO PaCTSKEHWA Cy4yaloTCs Ha roneHOCTONHOM
CycTaBe, NOCKOMbKY Ha KaXAbli U3 HUX
NPUXOAMTCA MOMOBWHA Beca Yenoseka. Takxe
CINyy4alTCsa pacTsAXeHUs KONEHHOro cycrasa
1 CyCTaBOB narnbLieB, HO 3TK TPaBMbl BCTPEYalOT-
Pe3kuii nogopom cmonbi 8Hympb MOXem cmamb npu4uHol pacmsikeHus: cesizok LU unu paspeiea (b) €A yalle y CropTCMEHOB.
€8A304HOKaNCyMbHO20 annapama 3moao Cycmasa.

(cBsizka)

MatouHomanobepuosas cBs3ka

MepBblil CUHAPOM PACTSKEHUS — CUMbHAs
Gonb, NOSIBNANLLAACS BHE3AMHO U He yTUXalo-
Was 1o MoMeHTa 06e3ABUKeHUs CycTaBa; ecnu
peyb MAET O roneHocTone, To cTony creayet
nocTasuTb Ha non. MopaxeHHas cBsi3ka
nocTeneHHo Bocnansietcs, pasgysaetcs
1 OMyXaeT, Hora C MOBPEXAEHHON CBS3KON
KpacHeeT W CTaHOBUTCS ropsiyeil. 1o
NPOMCXOAUT NOTOMY, YTO B MECTE pa3pbiBa umu
pacTsxeHUs CBS30K 06pasyloTCs remaToMbi:
KPOBEHOCHbIE COCYAbl MOBpPEXAaloTCH,

W MPOUCXOAUT BHYTPEHHEE KPOBOW3NMUSAHME —
NpyU4nUHa BO3HUKHOBEHMS reMaToM.

nasHoe neveHue
pacmsxeHul

Mbiuy — 06e308u-
KEHUEe NOPaxeHH020
cycmasa.

NEPBAA NOMOLLb

I'IepBoe, 4YTO HYXHO caenatb, — 06e3nBMxUTL
I'IOBpe)K,EleHHbIVI CyCTaB W NOAHATb MNOBbILIE KOHEeY-
HOCTb. YT0GbI nNpenAaTCTBOBaTb BOCMANEHU0 1 06-
pa3oBaHUI0 BHYTPEHHUX reMaToMm, HYXHO npukna-
OblBaTh K pacmHyToﬁ CBA3KE XONOoAHbIE KOMMPECChI
unn MeLoYeK co nbaom. anKﬂa,ElblBaTb neg vnu
HaknagblBaTb X0N04HbIE KOMNPECChl CTOUT B Te4ve-
HWEe nonyyaca, 3aTeM, Korga 30Ha pacTaXeHus
BHOBb CTaHeT ropﬂqeﬂ, CTOUT BO30GHOBUTL KOM-
npeccl. XOnoAHble KoMnpecchbl unu me-

YMeCTHbIM ByfieT 0BpaTUTLCA K Bpady W npo- woex co nbaoM He Gonee yem

KOHCYNbTMPOBATLCS OTHOCUTENLHO MNEPenoMoB Ha nonuaca
W BLIBUXOB B MOPAaXEHHOM CyCTaBe; CTapaiTech
0CTaBUTb MOBPEX[EHHbII CYyCTaB B MOKOE U He CO-
BepwaTh UM [BWKEHWi, Moka Bac AOCTaBAAIOT 2 K
B BonbHuLy. Ecrv HeBO3MOXHO GbiCcTpo 0GpaTuTh- - ranoxure cnerKa6 CKUMaI0-
CA 3@ MEOMUVHCKOIA MOMOLLBIO, HYXHO HanoXMTb lWylo MOBASKY 1 obpaTuTech
" B MefyupexagHme
Ha MOBPEXAEHHbIA CycTaB Crerka CKAMAKLLY0 al
/\—\J‘ N

noBsi3Ky, 4T0Bbl 06€3ABUKUTL €ero. <

1. He aBuraite KOHEYHOCTbIO
C MOBPEXAEHHbIM CYCTAaBOM
1 nopgepxvBaiTe ee B npu-
NOAHSITOM MONOXEHUN

2. MMpuknagpiBaiTe K CycTaBy




YACTbIE BbIBUXU

PACTAXEHUA U BbIBUXU 45

BbiBHX nokrs

Jokresa

KOCTb 9 TNyyesasn

KOCTb

BbisuxHyTbIN
TOKOTb

[onoska @anauroBbii BbIBUX

BLIBUXHYTOO -
nneya P

3-q dhanaHra

BbiBuxHyTas
thanarra

Buieux Geapa

Ta3osas
KOCTb

———— BepmnyxHas
BnagnHa

beppeHHas
KOCTb

[onoBka BbIBUXHYTOM
6GefpeHHon KocTk

Teopemudecku oGOl Cycmas MOXHO 8bIBUXHYMb, U BbIBUXU CYCMasoe
KoHeyHocmell ecmpeyatomes 00807bHO Yacmo. Camblli pacnpoCMpaHeHHbIl —
3Mo 8bIBUX Nieya, 3amem ciedyem 8biBUX OKMS, Makxe Yyacmb! 8bI8UXU

nanbueg pyk, ocobeHHo y mdel, 3aHumarouuxcs GackemboaoM unu
gonelibonom. MeHee yacmo crydaromes ebiguxu b6edpeHHol Kocmu — Kak
npaguio, oHu npoucxodsim ecnedcmeue naderudl.

BbIBUX

BbIBUX — 3TO MOMHOE CMeLeHWe CyCTaBHbIX
NOBEPXHOCTEI KocTell, 0bpasylolLmx cycTas;
06bIYHO BbIBUXM COMPOBOXAAKTCS Pa3pbiBOM
kancynbl cycTaBoB. Yactas npuuuHa BblBU-
XOB — TpaBMaTu3Mm, Brekylwui 3a coboit
pasbefyHeHNe COCTaBHbIX YacTel cycTaBa

1 cmelieHue KocTu. MepBbll CMHAPOM
BbiBUXa — 3T0 6onb, nosBAsioWascs cpasy

BbiBux 1 -it NSICTHO KOCTM

Ha peHmeeHe — ebigux npagozo nieva, Ha ~—
KOMOpOM MOXHO Habmodamb cMeweHUe 20/108KU

Kocmu.

Ha ebigux ykasbigaem dechopmayusi NospexoeH-
HO20 cycmaga, onyxofib U 6ofb.

nocre nony4eHus TpaBMbl W 3aTPYAHSIOWAA UK
NpenaTCTBYIOWan ABUKEHUAM NOBPEXAEHHLIM
cyctasoM. C Apyroi CTOPOHbI, B 3aBUCUMOCTH OT
BMAA PACTSKEHUS W CTENEHU CMELLEHNs KOCTHOrO
cerMeHTa B pesyrbTate BblBUXa MOXHO YTpaTUTh
CnocoGHOCTL BbINOMHATL NioGbie ABUKEHHUS
NOBPEXAEHHbLIM CYCTaBOM, NOCKONbKY B TAKOM
cryyae OH ByaeT cunbHO AeOPMUPOBaH.

— ——
S] o=
<

B[ MOBPEX[EHHOMO ~ Hopwarsice .
CYCTABA -
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MNEPENOMBI

TUNbI NEPENOMOB

—

[MonHble

o ey
| OckonbyaTbit ——

Co cmewenvem |
(hparmMeHToB
N

= ’ Nepenoms!
bes CME;BHI}'—*

Ry

. 4 " =

S
P > A |
Mo Tuny «3enexoi

Bekun (y geren)

CUMNTOMBI

MepBblit 1 cCamblil 3aMETHBIN CUMNTOM — 3TO CUNbHAs, PE3KO BO3HMKalLLas
Bonb, KoTOpast yCUNUTCA NpU NONbITKE COBEPLUEHUS ABUXEHUA NOBPEXAEH-
HOIA KOHEYHOCTbIO MK xoAbbe, ecnu peyb UAET O Nepenome HKHeN KoHeu-
HocTu. OBbIYHO 30Ha Mepenoma KoCTW BOCManseTcs W M3-3a BHYTPEHHEro
kpoBoTeyeHus B obnactu nepenoma obpasyetcs rematoma. Ecnu umeet
MeCTO CMeLleHWe KOCTHbIX (pparMeHTOB, 4acTo nposensioTcs Gonee unm
MeHee 3aMeTHble AedopMalym B 3aBUCUMOCTM OT TOrO, KyAa CLABMHETCA
KOCTHBIN (hparmMeHT. V/Horaa BCRencTBME Mepenoma CTaHOBSITCS abcomoTHO
HEBO3MOXHbIMU [IBUXEHUS KOHEYHOCTbIO, @ WMHOTAA NOBPEXAEHHbIE YacTy
ckeneTa MOryT [BUraTbCsi HOPManbHO. [lpyre CUMNTOMbI NEpPenomoB 3a-
BUCST OT BO3MOXHbIX OCMOXHEHMIA.

~»—{ﬂpumﬂ J

VT

MNepenom KocTM — 3TO MOBpexAeHWe ee LeNOCTHOCTM; 3a4acTyl
Takoe MOBPEeXAeHUe CNy4aeTcs BCMeACTBUE MAAEHWs WM TPaBMbl:
nepenom MoXeT NPOWU30NTU BO BPEMS MONYYEHUS TPaBMbl UM faxe
pesKoro ABUXEHUS, korga Ha KocTb [edCTBYET cuna Gonblias, Yem
LOMKHA Ha Hee MpUXOANTbCS.

Bbidensirom pa3nuyHbie munbi Nepenomos 8 3asucu-
MOCMU 0m cmeneHu NospexAeHuUs Kocmu (NOMHbIL,
koada kocmb pa3densiemcs Ha dsa unu bornee
¢hpaemeHma, unu HenonH I, koeda npoucxodum
yacmuyHasi nomepsi YenocmHOCMU KOCMU) U 3aKpbl-
MbIli, €CIIU KOXa, NOKPbIBaKWas y4acmok nepenoma,
ocmaemcs HenospexdeHHoU, Uu OmKpbIMbIl, koz0a
N0BEPXHOCMHbIE MKaHU Pa3pbIBaMCS U Yacmb KOCMU
8bIX00UM Ha NO8EPXHOCb.

\/

BO3MOXHble OCNOXHEHUSA

BHyTpeHHee Hepocratok mppurauum
v A pE) 5 Ombonus
KpoBOTEYEHME B NOPaXeHHOU 30He
f I

KocTHble chparmeHThl
unn dparmeHTbl
CMUHHOTO Mo3ra
B KPOBEHOCHOM

Pa3pbiB BeHbl Cxatune apTepun

VHdekumsa MEPENOM cucreme
MoBpexaeHns
CycTaBoB
CxaTtne HepBa Pas3pbiB Hepsa
| . _ PaspbiB npuneratoLmx
| TKaHel

/13MeHeHne NoKOMOTOPHbIX
1 CEHCOPHBbIX CBOWCTB

OEACTBUA B CNYYAE NEPENOMA NPELMNEYLA
J 'k

ToKpbIT MOPaXEHHYK 30HY TKaHbH 06e3aBUKUTL NPEANNeYbe C NOMOLLbI

i

A
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W ApYrux TBEPAbIX NPeAMETOB

3acukenpoBaThb NoBA3KON, YTOGbI
noaAepxatb npeanneyse



NEPENOMbI

CNnocobbl ®UKCALINK OENCTBUA MPU OTKPbITbIX NEPENOMAX
MPU NEPENOMAK HUXHUX KOHEYHOCTEW

OTKpbITBI Nepenom [ e

TMpu omKpbIMOoM nepesiome 04eHb 8aXHO He MOSbKO 06€308LKUMb KOHEYHOCb,
HO U npensmcmeogamb 8HympeHHeMy KDOBOMEYEHUIO U nonadaHurko 8 paHy
UHeekyuu: 0n1s amoeo, neped mem kak 06e308UXUMb KOHEYHOCMb, HE06X00UMO
NOKPbIMb paHy Yucmoli nossakoli, npednoymumessHO cmepunbHol mapned,

dukcaums crioMaHHo GefpeHHON KOCTU C MOMOLLbH AOLEeYeK U TKaHu
npedsapumensHo obpabomams pacmeopom

BUObl BO3MOXHbIX MOBA30K

MoBsiaka 13 dyT6ONKM: yTHONKY MoBsizka u3 pybalLku: paccTerHyt
CIOXWTb Mononam Tak, YTobbl OHa HIWKHIUE NYroBuLibl pybaLuky, Kpait
obxeartbiBaria npearneyse, v ee kpan py6alLKku CNOXMTb nononam Tak, YTobbl OH

npuKkomnoTh BynaBkoii k TOR xe dyTbonke 06XxBaTUN Npeanneybe, U NpuBs3aTh
BblLLE, MPUBNM3UTENBHO B OGNACTU TPyaN K LUMPOKOW MOBSI3KE, WAYLEN BOKPYT Len

Umobb1 06€308UXUMb BEPXHIOK KOHEYHOCMb, K020a N00 pyKOU Hem HyXH020
Mamepuarna, MoxHo obolimuck odexdoli nocmpadasuiezo. CoeHymb f0Komb, Yacmo umnposu3uposaHHasi nogsiaka Ha NOBPEXIEHHOM cycmase nomozaem
a 3amem noddepxams npednneybe 00exdol, cdenag u3 Hee 00HY U3 3aKOHYUMb BAXHYIO U2Py, HO 3MO CUSTbHO 8pedUM NO8PEXOEHHOMY Cycmasy
8bILLIEONUCAHHb IX NOBSI3OK. u 3adepxusaem eb1300POBIIEHUE.



KPOBb

COCTAB KPOBMU

®YHKUMUN KPOBU

+ CHabxaTb KMCMOPOLOM M MUTATENbHbI-
MU BeLEecTBaMW BECb OPraHu3M.

+ T[lepeHocuTb npoaykThl MeTabonusma
1 TOKCUYHbIE BELLECTBa K opraHam, oT-
BETCTBEHHbIM 32 UX HEWTpanu3auuio.

+ [lepeHocuTb rOpMOHbI, BblpabaTbiBae-
Mble 3HAOKPUHHBIMW Xenesamu, K Tka-
HAM, AN KOTOPbIX OHU NPeAHa3HaYeHbI.

+  [lpuHumaTh yyactue B Tepmoperynsumm
opraHuama.

+ B3aumopeincTBoBaTb C UMMYHHOI Cu-
CTeMOl.

KpaCHbIe KpoesHble mesnbua nod MUKPOCKONOM.

KPACHbIE KPOBAHBIE TEJIbLIA

KpacHble kpoBsiHble Tenblia, Takxe Ha3biBaeMble
3PUTPOLIMTAMN UMK KPACHBIMU KPOBSHbIMU
NNacTHkamu, — camble KpYnHble KPOBSHbIE
knetkn. OHW UMetoT hOpMy ABOSKOBOTHYTOrO
AMcKka 1 AnameTp OKono 7,5 MKM, B AeiACTBUTENb-
HOCTW OHM He ABNAIOTCA KNeTKaMW Kak TakoBbIMM,
NOCKONbKY B HWUX OTCYTCTBYET A4p0; XUBYT
3puTpouuTLl okono 120 gHeit. OpuTPOLUTEI
cogepxaT reMornobuH — MUrMeHT, COCTOSLMIA
13 xenesa, bnarogaps KOTOPOMY KpOBb UMeeT
KpacHbIii LBET; UMEHHO reMornobuH oTBETCTBEH
33 OCHOBHYI0 (DYHKLMIO KPOBM — NepeHoc
Kucnopoaa OT Nerkux K TKaHAM U npoaykTa
meTabonuama — yrnekucrnoro rasa — oOT TKaHei
K nerkum.

KpOBb — 370 BA3KaaA XUAKOCTb KpacHOro uBeTa, KOTOopaa Te4yeT no
KpOBeHOCHOﬁ cucTeme: coctout u3 ocoboro BelleCcTBa — nnasmbl,
nepeHocsLueﬁ no BCeMy opraHuamy pasfinyHble BUAbI OCbopMHeHHbIX
9NeMeHTOB KPOBM U MHOXeCTBO ApYrux BeLlecTB.

OCHOBHbIE KOMMOHEHTbI KPOBW

Kposb: 4'—5 n
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OdopmneHHble KNeToYHble
3NEMEHTbI:
45%

Mnasma:
55%
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KpacHble Benble TpomBounTbl: Boga: 90 % Benku: 8 % VoHbl, caxapa,

KpOBSHblE KpOBSiHblE 150 O00— XKUPBI, aMUHOKMC-

Tenbua: Tenbla: 300 000 NOTBI, MUHEpansl,
4,5—5 MnH 4000— Ha Mm3 BUTaMMHbI,

Ha MM3 10 00O Ha mm3 TOPMOHbI 1 Ap.

Mnasma kpoBu. 310 xuakocTb, Ha 90 % cocToAwas M3 BoAbl, NEPEHOCSLLAs BCE 3MEMEHTHI,
NPUCYTCTBYIOLLNE B KPOBU, NO CEPAEYHO-COCYAUCTON CUCTEMe: KpOME TOro 4To nnasma
NepeHOCUT KPOBSIHbIE KNETKU, OHA Takke CHabxaeT opraHbl MUTATENbHbIMU BELLECTBAMY,
MUHepanamu, BUTaMUHaMU, rOPMOHaMM U APYrUMU NpoaykTamu, 3afleMCTBOBAHHbIMU B Guonoru-
Yeckux mpoueccax, M yHOCUT npofykTel MeTab6onuama. HekoTopble U3 3TUX BELLECTB Camu
cBOGOAHO NEPEeHOCATCS NNasMoil, HO MHOTWE W3 HUX HEPACTBOPUMbI U MEPEHOCATCS NULbL BMECTE
c 6enkamu, kK KOTOpbIM NPUCOEANHSAITCS, W Pa3fensioTcs NUilb B COOTBETCTBYKLEM OpraHe.

KpoBsiHble kneTku. PaccmaTpuBas cocTaB KpoBM, Bbl YBUAWUTE TPWU BUAA KPOBSHBIX KNETOK:
KpacHble KpoBSIHble Tenbla, MO LiBETY Takue Xe, Kak KpoBb, OCHOBHbIE 3NMEMEHTbI, npuaailue ei
KpacHblil LiBeT; Genble KpPOBsHble TENbLa, OTBEYAlOWME 32 MHOXECTBO (YHKLNA; N TPOMOOLUTSI,
camble ManeHbknWe KpOBSIHbIE KNETKU.

@«

e—i
7.5 MKM

Ecnu nocmasums 6 psid ece
KpacHble KpossiHble mefnbua
83p0CI1020 Yerogeka, mo
nonyqumcsi 6onee dsyx
MPUMNUOHOB KIIemoK

(4,5 maH Ha mMm3
YMHOXeHHble Ha 5 1
Kposu), ux MOxHo 6ydem
5,3 pasa pasmecmumsb
BOKpYr ak8amopa.
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BUAb! BENBIX KPOBAHLIX KNETOK (NEUKOLIUTBI) BENbIE KPOBAHbIE TENbLIA

Benble KpoBsiHbIE Tenbla, Takke Ha3biBaeMble
nenkoLuuTaMu, UrpaloT BaxHY0 ponb
B MMMYHHOW CUCTEME, 3alyuLiatollei
opraHuam oT uHgekuyuin. PasnuyatoT
HEeCKONbKo BMOOB Genbix KPOBSHbIX Tenel; BCe
OHW UMEIOT PO, BKMOYas HEKOTOPbIE
MHOTOSILEPHbIE NEKOLMUTBI, U XapaKTepu3yioT-
€Sl CErMEHTUPOBAHHbIMW iAPAMU NPUYYANMBOI
Pz f A — e= hopMbl, KOTOPbIE BUAHbLI NOA MUKPOCKOMOM,
No3TOMy NEiKOLMTHI pPa3AensioT Ha ABe
rpynnbl: NONUSIBEPHbIE U MOHOSIAEPHbIE.

NeikounTsl

IpaHynouwTs! ArpaHynouuTbl

MonuagepHble NeikoUUTLI Takke HasbiBawT
NumdouuTbl rpaHynouuTamm, nockonbKy nog MUKPOCKONOM
MOXHO PasrisifieTb B HUX HECKONbKO rpaHyn,
B KOTOPbIX HaXoAsATCA BellecTBa, Heobxoaumble
ONS BbINONHEHUS onpegeneHHbX yHKLWi.
LT Pa3nunyaloT Tpu OCHOBHBIX TUNA TPaHyNoOLUTOB:
HeATpodunbl, KOTOpble nornowaioT (daroum-
TMpYIOT) W nepepabatbiBaloT 601€3HETBOPHbIE
BakTepuu; ao3uHodunbl, obnagawLme
@HTUINCTaMUHHBIMK CBOMCTBaMU, Npw
annepruu 1 napasuTMYeckux peakuusix
3_7< 2530 % MX YUCNEHHOCTb Bo3pacTaeT; 6asodunsbl,
koTopble BblAENsOT 0cobblit cekpeT npu
TPOMEO”MTH annepruyeckux peakuusx. BoigensioT ABa Tvna
MOHOfiAePHbIX NENKOLUTOB: MOHOLMTHI,
Tpom6ouuTbl — KOPMYCKYNAPHbIE SNEMEHTHI, koTopble harounTupytoT 6akTepuu, LeTpUThI
ABNSIOWMECH MenbYalluuMn YacTuuamu 1 Apyrie BpeHbIE 3NEMEHTbI; U NUMAOLMTHI,
kpoBu. TpomboLUTbl — HEMonHble KNeTku, BbipabatbiBalolme aHTUTena (B-numdoumtsl)

MX XW3HEHHbIA LUMKN COCTaBMsieT BCEro Ao y 1 aTaKyllue arpeccuBHble BeLLecTBa
; LlsemHble nelikoyumsi no0 31eKmpoH-
10 gHel. TpomBouuTbl COCpeaoTaynBaTCs (T-numdoumTbl).

. HbIM  MUKPOCKONOM.
B MeCTax KpOBOTEYEHUN U NpUHUMALOT
y4yactue B CBepPTbIBaHUN KPOBU.

Heitpodhunbl 03nHODUNbI Basodunsl MoHouuTbl

45—75%

TpomBoyumsi NOO 31EKMPOHHBIM MUKPOCKONOM.
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Mpouecc 06pa3oBaHNs KNETOUHbLIX 3/1IEMEHTOB KPOBM Ha3biBaeTcs

OEPA3OBAHME KPOB M reMonoa3oM; OH MPOMCXOAUT HEMPEPbIBHO B OCHOBHOM B KPacHOM
KOCTHOM MO3re HEeKOTOpbIX KOCTEe!, B MeHblUeil CTeneHn — B nreye-
BbIX KOCTAX M NUM(ATUYECKNX Kenesax.

HEMPEPLIBHO BbIPAGATHIBAKOTCS KOCTHbIN mo3ar

Kaxaplii qeHb:

+ 100000—250 OO0 MNH KpacHbIX Kpo-
BAHbIX Teney

+ 30 000 mrH 6enbix KpOBsIHbIX Tenel|

+ 70000—150 000 mnH TpomboumToB

KocTHble Tpabekynbl KpoBeHocHble cocyabl

NOKANMU3ALUNA KPACHOIO
KOCTHOrO MOSrA B TEJE
B3POCNOro YeNOBEKA

MuTatowas aptepus

"

KocTHbIn mo3r

-~y
D

\

77

'y6uaras TkaHb

KomnakTHoe BeLlecTBO

KOCTHbIX MO3r

310 ocobas TkaHb, BbipabaTbiBatollas KOCTHbII MO3r, HEaKTUBHbIA W COfepXaLuit
pasnuyHble KNeTouHble 3NEMeHTbI KPOBH, MHOTO XXUPOBOU mkaHu. Mecmononoxerue
KOTOpasi HaxoauTCs BHYTPU KOCTeW, KpacHOro 1 Xentoro KOCTHOro Mosra

B MO3roBoil nonoctu, Tpabekynax KOCTHOI MEHSIeTCSl C BO3PACTOM: Y HOBOPOXAEHHOrO
TKaHM U ry6yaToM BeLecTBe, MOS BHELHUM BCE KOCTU CKeneTa COAEPXKaT KpacHbIit
CroeMm KoMnakTHoro BelyectBa. OBbIMHO KOCTHbI MO3r. Y B3pOCNOro Yenoseka
BbIAENSOT [Ba TUNA KOCTHOrO Mo3ra: KpacHbIil KOCTHbI MO3r HaxoauTcs B pebpax,
KpacHbIil KOCTHBIA MO3T, OTBETCTBEHHBbIN 3@ TPYAHOIN KOCTH, MO3BOHKAX, KOCTAX Yepena,
BbIPaBOTKY KPOBSIHBIX KNETOK, M XEenTblit Ta3a W QUCTamNbHbIX YacTaX ANUHHBIX KOCTEH.

KpacHbIli KocmHbIl Mo32
NoQ 31eKMPOHHbIM
MUKDOCKONOM.
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CeneseHka — opraH, Npou3BOASLYIA CENE3EHKA

1 pa3spyLIaoLLmnil KPOBSAHbIE KNeTkW. JTOT

Bup ceneseHkn c6oky

0BarbHbIA OpraH U3 MSATKUX TKaHew BéoiRiGras

pacnonoxeH B NeBOi BEpPXHEN YacTu BeHTpoMeauanbHbliA BUA TpaBeKysbl TpabexynsipHble

BptolwHoin nonoctu. BHyTpu ceneseHka ceneseHkun BEHbI

nopucrasi, COAepXuT neperopoaku, ®ubpoatas TpabekynsipHsle
o60onoyka apTepuu

pasgensiolme ee Ha gonu. B LeHTpanbHyo
4acTb Cene3eHkn BXOAUT Cene3eHo4Has
apTepus, Yepes KOTOpYlo B CeneseHky
nocTynaeT KpoBb, pacnpejensioliascs no
MHOIOYUCNEHHbIM apTepuam, noka

He NOCTUTHET MHOXeCTBa NakyH, 1 3aTtem
npoxogswad no MHOrOYUCNEeHHbIM BEHaMm,
KoTopble Ha BbIXOfe U3 ceneseHkn obpasyloT

Cene3eHOYHYI0 BEHY. Bopora

Cenes
CHO:HAR CeneseHku

Bokpyr maneHbkux apTepuit [apTepuon)  apTepus
HaxogsTcs CKOMNeHUs NUMGONAHON TKaHH,
Tenbua Manbnuru, koTopble ¥ 06pasytoT
Benyo nynbny. Bokpyr Hee HaxopuTcs
KpacHas myrnbna ceneseHku, cocToswas u3
rybyaToin OCHOBbI, MPONUTAHHON KPOBbIO,
KoTOpas Ha3blBaeTCs BEHO3HOM nonocTblo,  CeneseHouHas
uTpabekyn ceTyaTon TKaHU, Ha3biBaeMbIX BeHa
TSKaMU KPacHOI Nynbrbl CENe3eHKH.

Mapenxuma

CeneaeHoyHas
apTepus

Cene3seHo4Has BeHa

Tsoku KpacHoi
nynbnbl - —
CeneaeHky 4

TpaGekyna

FEMONO33 TpaGexynsipas

BEHa

VhuBepcanbHas MaTepuHckas
Knetka KpacHas
nynbna

\

Tenbua Manbnuru

BeHoaHble nonoctn /

TpabekynspHas
aprepus Benas nynbna
Bo3moxHas CTpoeHne ceneseHkU noj MUKPOCKONOM

Bo3moxHas matepuHckas madpuHckast
Knga ‘|eTKa

INumdo6nact
Mpouecc 06pa3oBanusi pasnuUyHbIX KPOBSIHbIX

MoHo6nact

|

KNeToK Ha3blBAETCS FEMOMN0330M; 3TO NpoLecc
HenpepbIBHbINA, NOCKONbKY BCE KNETOYHble
KNeTKM XUBYT HELONro, No3aTomMy Heobxoaumo,
4TOBbI OHUM BblpabaTbiBaNUCh MOCTOSIHHO.
[eMornoa3 NpoxoAuT B KOCTHOM MO3re, rae

Mue@um

Ipurpobinact HaXOAATCS MPOKNETKM, KOTOpbIE MOFyT
b MponuMdouut pasBUTLCS B NMIOGOM TUM KPOBSHBIX KNETOK:
@ MpomorouwT ’ YHUBEPCATbHbIE MaTepUHCKUE KMeTku
5 CMOCOBHBI BOCPOU3BOAUTL CeBs AeneHneM, n3
Merakapuouut MeTAnenoyut p a a

HUX Pa3BUBaAKTCA BO3MOXHble MaTepUHCKue
KNeTKN, U3 KOTOPbIX MOXET Pa3BUTbCA TONbKO

Petukynouurt ONpefeneHHbI TUM KPOBSIHLIX KNETOK.

Kaxpas kpoBsiHas knetka NpoXoguT AONTWiA
3Tan co3peBaHWUs W Ha pPasNUyHbIX 3Tanax
Ha3blBaeTCS NO-pasHOMYy, Ha MocnegHEM aTane
pa3BMTUS KPOBSIHble KNeTku npeBpallakTcs
B KPACHbIE KPOBsiHble Tenbla, Genble KpoBsiHble

AunaodunbHblit
nnn 6a30AunrnbHbI
v

Numdoumt

MoHouut
TpomboLuTbI KpacHoe kpoBsiHOe Tenblie ['panynount Tenblya unu TpoMGoLMTHI.
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rPYMNMbl KPOBU
W NEPENUBAHUE

rPYNNbI KPOBW CPEAWN EBPOMNEOUAHOWU PACHI

Pesyc-tbaktop —
15 0/9
T

Cuctema ABO Cuctema pesyc-thaktop

CUCTEMA ABO

Ota cuctema 6asupyetcs Ha HanmuM4uu ABYX aHTUTEHOB Ha MOBEPXHO-
CTW 3pUTPOLMTOB, HasbiBaeMbix A 1 B. CornacHo npucyTcTBuio unu
OTCYTCTBMIO OAHOTO MNW ABYX @HTUIEHOB MOXHO BbIAENUTL YeTbipe
rpynnbl KpoBu: rpynna A (unu BTOpas), Ha 3pUTPOLUTAX HaxoaMTCs
aHTuren A; rpynna B (unu TpeTbs), Ha apuTpouLmMTax HaxoguTCs
aHTuren B; rpynna AB (unu 4yeTBepTas), Ha apuTpOLMTaX HaXOAATCS
oba aHTureHa; u rpynna 0 (unu nepeas), Ha apuTpouMTax OTCYTCTBY-
10T @HTUreHbl.

Mpu oTCYTCTBUM ONpefeneHHOro aHTUreHa Ha noBEPXHOCTU
9pUTPOLIUTOB B MNasMe NpUCYTCTBYIT ocobble aHTUTena, KoTopble
pearupyloT Ha NpUCYTCTBME UMM OTCYTCTBME aHTUTEHOB. Takum
obpasom, B rpynne kpoBu A npucyTcTBYIOT aHTUTena aHTu-B
1 B rpynne kpoBu B npucyTcTBYKT aHTUTENna aHTa-A, B rpynne Kposw
O npucyTCcTBYIT Kak aHTuTena A, Tak u aHTutena B, a B rpynne AB
OHW OTCYTCTBYIOT COBCEM.

COBMECTUMOCTb I'PYMMN KPOBU (ABO)

Peakuus npu Aoxop RoHop [DoHop [OoHop

nepenuBaHumn A B AB 0 _Wwblﬁ
A Y
<@ ! oP-
AnTn-B

@
oo 0 e ¢
AnTuTeno
- -

AHTH-A p v
gV
AB

YHuBepcanb-

HbIil m m
peyunueHt

AHTU-A
o VY un Y VI
" AHTU-B

XoTs yenoBeveckas KpoBb COCTOMUT M3 OAHUX U TeX Xe KOMMo-
HEHTOB, Yy pa3HbIX niaen oHa oTnuyaeTca u Knaccmdmumpyemﬂ Ha
YeTbipe rpynnbl. 3HaHus o CylWecTBOBaHMU YeTbipex rpynn Kposu
no3Bonunu genatb nepennBaHne Kposu 6e3 onacHoCTM ANS XU3HK.

rPYNNbI KPOBU

Yenoseyeckas KpOBb pasgenieHa Ha HecKombKo rpynn CornacHo
NPUCYTCTBUIO UMW OTCYTCTBUIO ONPEAENEHHbIX aHTUTEHOB HA NOBEPXHO-
CTW KpacCHbIX KPOBSHbIX Tenel, YTo 0BYCMOBMEHO reHeTMYecku

W nepeaaetcs no HacneacTsy. Mo rpynne KpOBM MOXHO ONMPefenuTh
COBMECTUMOCTb, TO €CTb BO3MOXHOCTb MCNONb30BAHNS KPOBU APYrux
fnioAe onpefeneHHol rpynnsl 4ns nepenusaxus 6es onacexuit 3a
BO3MOXHbI€ MOCNEACTBUS HECOBMECTUMOCTH, MOCKOMbKY CyliecTByer
BEPOSATHOCTb, YTO MPW NepenuBaHnyM [OHOPCKAs KPOBb, BepHee, ee
KpacHble KpoBSHbIE Tenbla ByayT aTakoBaHbl U paspyleHbl aHTUTenamiu,
NPUCYTCTBYIOWMMI B NNasme peyunueHTa. Bcneactsne HeCOBMECTUMO-
CTW KpOBM BO3HMKAeT cnabas unu cpeaHss peakumsi, YTo B HEKOTOPbIX
cryyasx MOXeT NPUBECTM faxe Kk netanbHOMy ucxogy. Ha nosepxHocTy
9PUTPOLUTOB HAXOAUTCA MHOTO AHTUTEHOB, HO OCHOBHbIE W3 HUX TE, YTO
0TBEYAlOT 3a rPyNNy KPOBW, U ee NepenuBaHue OCyLecTBASETC nocne
aHanusa faHHbIx 0 rpynne kposu no cucteme ABO u pesyc-dakTopy.

pynna kposm AHTUTENO

: o Y

AHTH-B

; vV

AHTH-A

AHTUreH Ha NOBEPXHOCTH

VY

AHTU-A  AHTK-B

Ecnu yenoseky ¢ rpynnoi kpoeu A (ll) BnuTb kpoBb Yenoseka

¢ rpynno# kpoeu B (lll), To npucyTcTBylOWME B NNasme peuunueHTa
aHTMTena aHTu-B ByayT Bo3feiicTBOBaTL Ha 3PUTPOLUTLI JOHOPa

1 paspylwaTb UX U 3TO HECOOTBETCTBUE aHTUTEN MOXeT 3aKOHYUTHCS
Aaxe cMepTenbHbIM UCX0A0M. TO Xe Npou3OifeT, eCni KpoBb rpynmbl
A (Il) BnuTtb Yenoseky c¢ rpynnoi B (Ill), ubs nnasma cogepxut
aHTMTENa aHTM-A, KoTopble 6yayT paspywaTtb [OHOPCKNE 3PUTPOLUTEI
kposu. Ecnu y yenoseka rpynna kposu O (I), To OH He CMOXeT NPUHATbL
KpOBb HWKaKoil ApYroit rpynnbl, Kpome ero cobCTBEHHON, MOCKOMbKY

B €ro nnasme cogepxatcs aHtutena A u B. 3ato nioaun ¢ rpynnoi
kpoBu 0 ABNAKOTCA YHUBEPCANbHbIMU JOHOPAMU, MOCKOMbBKY MX
9pUTPOLMUTEI HEe COAEPXaT HUKAKUX aHTUTEHOB W MOAXOAAT NIAAM

¢ moboi rpynnoit kpoBu. B HacTosillee BpemMs paspelleHO nepenuBa-
HWe TONbKO OAHOTrPYNMHON KPOBM C y4eTOM pesyc-chakTopa (cornacHo
pacnopsikeHuto BO3).
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PE3YC-®AKTOP COBMECTUMOCTb PE3YC-®AKTOPA
MMonoXuTenbHbI UK OTPULATENbHbIA pe3yc-(akTop 3aBuUCUT OT MPU NEPENNBAHWA KPOBU
MPUCYTCTBUS UMW OTCYTCTBUSI @HTUTEHOB Ha NMOBEPXHOCTU 3PUTPOLMUTOB.
Cpemy aHTUreHOB OCHOBHbIM siBnsieTcs aHTureH D: okono 85 % [LloHop

HaceneHust 3eMNM UMEKT 3TOT aHTUTEH W SIBNSIOTCS pesyc-
NoNoXUTENbHbIMK, @ ocTanbHble 15 %, Ha Ybux 3puTpOLMTaX OTCYTCTBYET
3T0T @aHTUTEH, CYNTAIOTCS pesyc-oTpuuaTenbHbIMU. Ecnn nepenuTb KpoBb
OT pe3yc-NnoNoXUTENBHOTO YenoBeka pesyc-0TpULaTeNbHOMY, CpearvpyioT
aHTuTena aHTu-Rh peunnnerta v GyayT paspyluaTh SpUTPOLMTLI AOHOPA. Peayc-thaktop + ComecTumb! CosmecTuMb!
MoaToMy MOXHO MepenuBaTb KPOBb OT Pe3yc-0TpULEaTENbHOMO AOHOPa PeLnueHT
pe3yc-NonoXuTeNnbHOMY PELMNUEHTY, HO He HaobopoT.

Pesyc-thakTop Pesyc-taktop + Pesyc-thaktop -

Pesyc-thakTop - HecoBmecTumbl CoBmecTUMbI

OBOPYAOBAHUE, HEOBKOAMMOE
Ansa NEPENUBAHUA KPOBWU

MepenuBaHue KpOBW — 4acTas TepanesTu-

yeckasl mpakTuka, ucnonb3yemas Ans
Lo BOCMONHEHNs KPOBSHOTO obbema 6onbHOro
h 1nu Bo usbexaHwe geduumta Kakoro-1o
anemeHTa kpoBW. lpoueaypa nepenuBaHus
KpOBM NpoCTas 1 3akn4yaeTcs BO BHYTpU-
BEHHOM KanenbHOM nepenuBaHuu Yepes
cneumanbHoe obopyaosanue. OBbluHO ANs
3TOr0 Ucnonb3yetcs UNbTP, KOTOPbIRA
npensTcTByeT nonajaHuio B OpraHnam
peLunueHTa MUKPOCTYCTKOB KPOBY.

dusnonoruyeckas
coreHasi CbIBOPOTKa

_ ®unbtp
dunbtp ———

WHorma JoHopckyto KpoBb OuMLLAI0T
coefnHeHneM (OU3NONOrMYECcKoN CoNeHoM
CbIBOPOTKM — 3TO €AMHCTBEHHOE CPEACTBO,
COBMECTUMOE C KPOBbH); (PU3MONOTUYECKYID
CbIBOPOTKY JaXe MOXHO CMELLaTb C KPOBbH,
4To6bl YMEHBLUMTL BA3KOCTb MOCNEAHEN.
BnuBaHWe KpoBM MpoOUCXOaMT Yepes kaTteTep
UNK MIOfKYy COOTBETCTBYHLIErO pa3Mepa,
KoTOpasi BCTABNSIETCS B BEHY, Yallle BCEro Ha
pyke. ObbiyHO TpebyeTcs oauH UK ABa Yaca
ONsi NEPen1BaHNUS HYXHOTO KONMYECTBA KPOBY.

CUMNTOMbBI NPU NEPENUBAHUN KPOBU

Nuxopapaka n 03HO6. Bonb B Lwee u rpyau.
TowHota u psoTa. Hexsatka Bo3gyxa.
lonosHas 6orb. KoxHas cbimb.
lonoBokpyxeHue. MMpu3Hakm Lwoka.

Umobbk1 8ocnpensgmemeosamb 803MOXHOMY KOHIUKMY
Kposu AoHopa C Kposkio peyunueHma, neped nepenusa-
Huem onpedensom epynny Kposu peyunueHma u e2o
pesyc-thakmop, Ymobbi Halimu 8 6aHKe KposU Kposb

C HYXHbIMU Xapakmepucmukamu. Ho ymobbi He umems
COMHeHUL 8 COBMECMUMOCMU Kpo8u, neped nepenusaHu-
em denarom mak Ha3blBaemylo «NepeKkpecmHyio npody»:
cmewusarom AOHOPCKYI0 KPOBb U KpO8b peyunueHma ’;::;’il":?'ig
u credsim, He npoucxodum U peakyust azamomuHayuu. R s




KPOBb

CBEPTbIBAHWE KPOBU

®A3bl OCTAHOBKA KPOBOTEYEHUA

MoBpexaeHHbIN
COCYA

Tpomb
13 TpomBounToB

dunameHTbl

ubpuHa \

OpuTpounTbI /

TpombouuTsl

®ubpuHonus

BO BPEMsi HEro MoBpeXAeHHas TkaHb BOCCTaHaBMUBa-
eTcs, ubpuUH pacnagaeTcs v TpaHchopMUpyeTcs

B pacTBOPUMbIE 3MEMEHTbI, 4TOBbI CrycTOK KpoBM
pacTeopUncs 1 BO306HOBUMCSH HOPManbHbIit KPOBOTOK
B 370/l obnacT

KpoBoTeyerune

MepBuyHbIA remocTas
Npy MOBPEXAEHNN CTEHKN
Ccocyda OH cam no cebe
cyaeTcsi nepef NopaxeHHbIM
y4acTkoM, YToBbl COKpaTUTL
KOMNYECTBO BbITEKAaEMOi
KpoBH, TPOMBOLUTBI
HanpaBnsioTCs B 30HY
noBpexaeHus cocyaa

W MpUnUNaoT Apyr K Apyry
(TpomBoLMTHOE CKOMMEHME),
obpasys maccy (Tpom6),
3aKkynopuBaioLLyto GpeLub,
HECMOTPS! Ha XpYMKOCTb

CBepTbiBaHue

npoucxoauT ¢ 06pa3oBaHueM
KpOBSIHOTO CrycTka,
COCTOSILLEND M3 PasfUYHbIX
KPOBSIHbIX 3IEMEHTOB,
BKIIOYast APUTPOLUTI,
CLenneHHbIX Mexay coboit
MHOXECTBOM (pUnameHToB —
HepacTBOPUMbIX HUTEN
¢hu6puHOBOrO MonMmepa,
06pa3oBaHHbIX 13
pacTeopumoro cubpuHoreHa,
KOTOpbIi BblAENsieTCs Npu
kpoBorioTepe

OHAOreHHbI! NyTb BblAeneHus TPOMBUHa

dakrop XII HeakTvBHbIt
dakTop X| HeakTMBHbIit
dakTop IX HeaKTUBHbIN

dakrop VIl HeakTUBHbI

—— s
dakTop V HeaKTUBHbIN "» Daxrop V axTvieuin
Makrop Xl ueamatm'

Hepacteopumbiit (pubpuH

bakrop XL akTvBHbI

CBepTbiBaHMe KPOBU — CIOXHbINA (hU3nonoruyeckuii npouecc,
B KOTOPOM y4acTBYIOT Pa3fUyHbie JNEMEHThI, MPUCYTCTBYlOLLME

B KPOBW; MX OCHOBHas 3aja4ya — NPefoTBPATUTb W NPEXAEe BCEro
cnocoGCTBOBATL OCTAHOBKE KPOBM NPW KPOBOTEYEHMSX, KOraa
HapylaeTcs LeNOCTHOCTb KPOBEHOCHON CUCTEMBI.

B HOpMarnbHbIX yCNOBUSIX CTEHKM KPOBEHOCHBIX COCYAOB HE Coaepxar
pa3pbIBOB, Yepe3 KOTOpble BbIXOAUNA Bbl KPOBb M3 KPOBEHOCHOI
cuctembl. Korga BCrefcTeue TpaBMbl CNy4aeTcsi paspbiB KPOBEHOCHO-
ro cocyda, KpoBb, NpoTeKaowasi No HeMmy, BbiTeKaeT: KPOBOTEUEHMS
pasnuyHol CMOXHOCTW 3aBUCAT OT pasMepa paHbl U cTeneHu
NOBPEXAEHUS KPOBEHOCHOTO cocyaa. MMeHHo Torga u cpabartbiBaeT
MexaHu3M CBEpPTbIBaHUS KPOBU, KOTOPbIA BKNIOYAETCS, YTOBbI 3aKPbITh
pa3pbiB Ha KPOBEHOCHOM COCyfe.

KntoyeBbiM anemMeHTOM B MpoLecce CBEpTbIBaHUA KPOBM fBMSETCS
npespalieHne dubpuHoreHa B UBPUH, B KOTOPOM Y4aCTBYKT NOYTK
BCe 9NeMeHTbl KpoBW. MHOTMe M3 3TMX 3NEeMEeHTOB MPUCYTCTBYIOT

B NNa3Me W akTUBMPYKTCS NPy NOBPEXAEHUM CTEHKU KPOBEHOCHOTO
cocyaa. MexaHn3m CBepTbIBAHWUS KPOBM [OBONBHO CHOXHbIN,
NOCKONbKY pa3BMBAETCS MO MPUHLMNY «AOMUHO»: aKTUBMPYIOTCA
cHayana ofHW, a 3aTeM Apyrie dNeMeHTbl, Noka He NosBRseTCs
BeLLeCTBO TPOMOWH, OTBETCTBEHHOE 3a npespalyeHne hubpuHoreHa
B pubpuH. MyTeir BbigeneHns TpoMOUHA [Ba: 3K30r€HHbIA NyTb
BblgeneHns TpombuHa, KoTopblil akTUBUpYyeTcs Bnarojaps Bellectsam,
BblfENfeMbIM TKaHAMU NOBPEXAEHHOr0 KPOBEHOCHOTO COCYAa,

1 3HAOTEHHbIN, NPU KOTOPOM aKTUBUPYIOTCS TONMBKO ANEMEHTI,
NpUCYTCTBYIOLME B NNa3me, KOTAA OHW KOHTAKTUPYIOT C NOBPEXAEH-
HbIM COCYAOM.

MEXAHWU3M CBEPTbIBAHUA

OK30reHHbI| NyTb BblAeneHns TpoMbuHa

akrop Xl akTvBHbIt

dakrop XI akTuBHbIi bakrop M

1

V aktop IX akTvBHbIA  |—

dakrop VIl akTvBHbIn —

dakrop VIl aktvsHblit  V ®aktop VIII HeakTUBHbI

akrop Il

dakrop IV dakrop IV

daktop X HeaKTMEHbMJ “* DaKTop X aKTMBHbiIR }
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OTCTOK KPOBW



FEMO®UINA

310 HapylueHue CBEpPTbIBaHWS KPOBW, nepe-
fatolleecs No HacneacTBy, npu KOTOPOM
4acTo BO3HMKAIOT KpoBOM3nusHus. 3abone-
BaHWe XxapakTepusyetcs AeduuuTOM WUnm
aHoMarbHbIM OTCYTCTBMEM B KPOBY dhakTopa
ceepTbiBaHus VIl (remocounus A) unu dak-
Topa cBepTbiBaHus X (remodunus B). Ecrm
KOHLIEHTpaLysi B KPOBM O[JHOTO U3 3TUX (hak-
TOPOB HEJOCTATOYHA WMK €ro MOMeKynsipHas
CTPYKTypa aHoMarbHa, MpoLecc CBEPTbIBa-
HUSI KDOBM HE MOXET MPOMCXOANTL KOppek-
THO, M 3TO BneyeT 3a coboil yBenuyeHne
4acTOTbl KPOBOTEYEHWA UMW BHYTPEHHMX
KpoBOW3NUAHWIA. [emodunus nepepaetcs no
HacnegcTay ¢ X-XxpOMOCOMOW, HO CTpajaioT
OT reMOUINUN MYXYMHbI.

MexaHusm nepegayu
FEMO(*)I/IJWIM no HacnegcTey
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NMPUYMUHBI TPOMBO3A

Ponroe npebbisanune
8 HenoaBmKXHOM
COCTOSAHUU

Pactumpenve

Crapocis
BEH HEl0CTaToYHOCTD

3amezinenve Toka KpoBu

.._._._....j Buicokoe

= .=

ATepockrepo3

i Bonesu
[NoBpeXaeHNst KPOBEHOCHBIX TPOMEQ3 I I R e e j l -l
cocynos Knananog
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[naGer ; . : ApuMan
Yaenuvenne
' I BA3KOCTH KPOBY
i i Neikemnn |
Monuyuremus é Whbexumm ] W TvcoN j
Paccacbigasicb, omopsaswiulics ppaemeHm
OBPA30OBAHUE mpomba npespatyaemcs 8 3M6011, KomopbIli udem

NO KPOBEHOCHOU cuCMeme ¢ MOKOM KPOBU; OH
MOXem, npensmemays Kpo8omoKy, 3akynopums
cocyd MeHblwez20 duamempa, YeM OH caM.

JMBOJIA

MECTA YACTOro
OBPA30BAHUA
APTEPUAIIbHbIX TPOMBOB

MosroBbie apTepuu

3mbon

PeTuHanbHble
apTepun

BeHeuHble
apTepuu

TPOMBO3

Kuweunbie
HasbiBaeTcs Tak u3-3a obpasoBaHus TpoMBOB Unu apTepuy
aHopManbHol CBEpTLIBAEMOCTU KPOBH, He ycTpa-
HsloLLeN pa3pbiB KPOBEHOCHOMO Cocyaa, a,
HaobopoT, 3aTPYAHSIOLLEA KPOBOTOK 3aKymnopKoi
€OCYyA0B 1 NpoBoumpyoLLeit amb6onuio. MpuimnHbl
Tpomb03a BECbMa pasnuyHbl, U NOCNEACTBUS
XapaKTepu3ytoTCs TON UMKU WHOWM CTENEHbI0 TAXECTM
B 3aBUCMMOCTN OT MecTononoxeHus Tpomba. Ecnm
peyb MAeT 0 BEHO3HOM Tpombo3e, unu Tpom6o-
nebute, TO TAXKENOE OCMOXHEHNE MOXET
COCTOSTb B OTAENEHWM cryctka kpoBu — 3ambo-

na — oT Tpomba, KOTOpbIi MOXET nonacTb

B apTepuio 1 BOCMPEnsTCTBOBaTb KPOBOTOKY. Mpu
apTepuarnbHbix TpoMBo3ax TPoMObI Takke
NpensTCTBYIOT KPOBOTOKY, Y4TO MOXET OCTaHOBUTb
MOCTYNNEHNe NuTaTenbHbIX BELLECTB U KMCMOPOA-
HOE ronoJaHue TKaHew.

ApTeEpUN HUKHUX
KOHEeYHoCTen
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3ABOJIEBAHUA KPOBWU

HOPMANBbHOE COAEPXXAHUE MEMOITMOBUHA
B KPOBU COIrMACHO BO3PACTY WU nony

SpUTPOLUTI (MﬂH/MMa)
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Cpenu OCHOBHbIX 3a6oneBaHuNit KPOBN HYXHO BblAeNUTb ABa:
aHeMuio, WM ManoKpoBME, — YMEHbLUEHUE YUCTIEHHOCTW 3pUTPOLM-
TOB B KPOBMW, 3T0 3ab6orneBaHne CYMTAETCS OAHUM U3 CamblX pacnpo-
CTPaHEHHBIX; U NeKeMUto, UNK pak KpoBU, MPU KOTOPOM MopaxatTcs
NeNKoLUTbI, — TeYEHNe MOXeT ObiTb OYEHb TSKENbIM, €ChK

He NPOBOAWTL HAANeXallero nevyeHus.

AHEMUA

AHemus pa3BuBaeTcs TOraa, koraa B KpoBu HabmniofaeTcs CHUXeHne
YPOBHs remornobuHa. M3BecTHO, YTO ero KOHLEHTpaLus B KpOBW
M3MEHSIeTCS COrmacHo BO3pacTy, Mony M ApPYrUM XapakTepucTukam.
OpHako MOXHO cka3aTb, YTO 3aboneBaHue NpucyTCTBYeT, ecnu
ypoBeHb remornobuHa Huxe 13 r Ha 100 mn KpoBW y B3pOCHbIX
MYXYUH, Huxe 12 1 Ha 100 mn kpoBwW y xeHWuH u Huxe 11 rHa 100
M KPOBM Yy AeTel N 6epeMeHHbIX KeHWuH. TeM He MeHee 4acTo
ObiBaeT, YTO yMeHblUeHWe KonuyecTBa remornobuHa npoucxoauT ns-3a
YMeHbLIEHUS KONMYeCTBa SPUTPOLNTOB, — 3TO CMy4yaeTcs He Bcerpa:
y YenoBeka MoxeT He ObITb aHEMUM, @ KONMYECTBO APUTPOLITOB
YMEHbBLUMTCSA, HO NpYU 3TOM COAEepXaHue remornobuHa B Kaxaom
3pUTPOLUTE YBENNYMTCS; U HA0BOPOT, MOXET CMYYMTbCS, YTO
KONNYECTBO 3PUTPOLIUTOB OCTAHETCH MPEXHUM, a KONUYECTBO
remornobuHa B Kax[oM W3 HUX yMeHbLIMTCH, — TOrAa peyb uaet ob
aHemum.

Mp aHeMuM TKaHW OpraHu3mMa He MOMYYalT [OMKHOTO KONM4YecTsa
kucnopoaa Ans HopManbHoiA paboTsl.

MpU4nHBI @aHeMUM MOTYT BbITb Pa3NnYHbI: MHOTAA aHeMUs SBRSETCH Npu-
UMHOW KPOBOTEYEHWI, BCMEACTBME KOTOPbIX YENOBEK TepsieT 3pUTPOLUTHI
¢ remorno6uHoMm; uHoraa npobrema 3akniyaeTcs B HECMOCOBHOCTM opra-
HW3Ma 00pa3oBbiBaTb reMOrnobuUH MK 3PUTPOLMTLI W3-3a MIOXON Hacnes-
CTBEHHOCTW WnM feduumuta 3nemeHToB, Heobxogumblx Ans obpa3oBaHus
remornobuHa, Hanpumep xenesa, (ONMEBOA KUCMOTbI UMK BUTAMUHA Biz;
OblBaeT Takke, YTO CaM OpraHu3Mm paspyLuaeT IpUTpoLMTLI Bonee MHTEHCHB-
HO, YeM 0Obl4HO (remonuTuyeckas aHemus)) u T. 4. Mpu Tsxenbix (opmax
aHemMun npuberaoT K NepenuBaHnio KpoBM.

FEMOrI0BUH

OTO NUIMEHT, OKpaLLMBAIOLNA KPACHbIE KPOBSHBIE TENbLA W NepeHocs-
WA kucnopod K TkaHAM. COCTOMT M3 [BYX OCHOBHbIX 3NEMEHTOB,
Bnarosaps KOTOPbIM MOMYyYWn CBOE Ha3BaHWe: COEAWMHEHMs Xenesa
(remo) n 6enka (rnobuH). VIMEHHO aToMbl Xenesa OTBEYalOT 3@ npu-
COefMHEeHNe KNCNopoaa, ero NepeHoc K TKaHAM, a Takxke 3a KpacHbIi
ueT kpoBu. Korga B KpoBM BbICOKO cogepxaHue kucnopoga (02)
1 kpoBb 060raLaeTcs KMCNOPOAOM B Nerkux, kaxaas Mornekyna remo-
rnobuHa MOXeT NPUCOeANHUTL 4O YeTbIPeX MOMEKyN KUCIOpPoAa, KoTo-
pble COEAMHAKTCH C COOTBETCTBYIOWWUMM aToMamMu Xenesa, — 3T0
coefMHeHne Ha3biBaeTCs okcuremornobuHom. Korga KoHLeHTpauus
KNCMOPOA@ CHUXAETCS W eMy Ha CMeHY MpUXOAMT Yyrnekucnblit ra3
(C02), ocTaTO4HbIt NPOAYKT kneToyHoro metabonuama, remornobuH
BbICBODOXAAET MOMekynbl kucnopoga, utobbl oboraTuTb UMM TKaHM,
1 NpUCOEANHAET MOMeKyNbl YrNeKucnoro rasa, Ytobbl NepeHecTn ux
K Nerkum, — Takon remornobuH HasbliBaeTcs kapGokcuremornobu-
HoM. B nerkux remornobun ocBoboxpaeTcsi OT MOMEKyN Yrnekucnoro
rasa, KOTopble YernoBeK BblblXaeT, U BHOBb MPUCOEAMHSIET MOMEKyMbI
kucropoga — Takum 06pas3om, remornoGuH UrpaeT KIYeByK porb
B ra3oobMeHe OpraHu3ma C OKpyxatLlei cpego.
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NENKEMUS

Neiikemust — aTo 3abonesaHue, Npu KOTOPOM B YENOBEYECKON KPOBH
BO3pacTaeT KONNYEeCTBO aHoMarbHbIX 6enbix KPOBSIHbIX Tenel, KoTopble
NPUHUMAKOT pa3nnyHble hopMbl, U3-3a HapyLeHns npouecca obpa3osa-
HWS MHOTOSIAEPHBIX NENKOLMTOB (rpaHynoLuToB), BblpabaTbiBaeMbix

B KOCTHOM MO3re, WK MOBbILEHNs KONMYecTBa NMMAOLUTOB, BbipabaTbl-
BaeMbIX B KOCTHOM MO3re W nuMdaTnyeckux TkaHsx. AHomanbHble Genble
KPOBSHbIE Tenblia, KOTOPble MHOTO pa3 MPOXOAAT MO KPOBOTOKY B 60MbLIMX
KonmM4yecTBax, CkannuBaloTCs B KOCTHOM MO3re, BTOPralTCcs B KOCTHOMO3-
TOBYI0 TKaHb W 3aHUMalOT MeCTO, NpefHasHavyeHHoe Ans opMUPOBaHMS

[paHynoyuTs!
W MOHOLIATHI NumgoumTbl 3[10pOBbIX KPOBSHbLIX Tenew, — B 3TOM W 3aKNo4aeTcs OCHOBHAA NpuyuHa
Bugs! S 3aboneBaHus: O[IHOBPEMEHHO OpraHu3M BblpabaTbiBaeT Gonblue
PaMHomawmnxcs» aHomanbHbIx Genbix Tenew U MeHbLUE 3[0POBbIX KNETOK KPOBMW, HE TONBKO
Knetox BenbIX KPOBSIHBIX TEMEL|, HO 1 3PUTPOLUTOB M TPOMBOLMTOB.
Hecoapesuine Coaspesuuve HecnocobHocTb opraHu3ma BbipabaTbiBaTb MAaTEPUHCKUE KNETKM
CoapesLume Hecospesuwme .
BenbiX KPOBSHBIX TEMEL, U WX YPEe3BbIYAHOE YBENMYEHWNE BO3HUKAKT U3-3a
. MyTaLuu reHoB, MPUYMHBI KOTOPOW HEM3BECTHBI, HO MHOTAA OHa ABMsETCS
| Bugbl nenkemun!
CNeACTBMEM PAANALIMOHHOMO WU3MYHEHUS UMW Hanu4ns B opraHu3me
MUETNO- MWUNO- nmmeo- INM®O- P
BNACTHAS NEMKO3HAS BIIACTHAS! | NEMKO3HAS KaHLepOoreHHbIX BeLecTB. Pe3ynbTaToM CTaHOBATCS OCTPble (OPMbI
G . o neKkeMnu, KOTopble Pa3BMBaAIOTCA TaK CTPEMUTENBHO, YTO YrpoxaoT
I Passuve i XW3HU YenoBeka yXxe Yepe3 HEeCKONbKO Hefenb Unu MecaleBs, U XpoHuYe-
; CKue, KOTopble Pa3BMBAOTCA HAMHOMO Me[JfIeHHee, Korha nepsble
OCTPAS ),_(Eg%ﬂ | 0CTPAS ﬁzgwﬂ‘ CUMNTOMBI MPOSBASIOTCS ML YEPE3 HECKOMbKO NeT. B mocnesHee Bpemst
- nenkeMnio neyaT PEHTIEHO- 1 XUMUOTepanuelt, a Takxke nocpeacTeoM
nepecagkn KOCTHOrO Mo3ra — Takue MeTofbl NevyeHus nomorawT
Jlumepoyums npu npeoponeTb 3abonesanne 1 B GONbLIMHCTBE Cry4aeB cnocobecTByT
numgobnacmol NOMHOMY BbI30POBNEHNIO.
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TposiBreHns:, BblaBaHHbIe HAPYLIEHUEM PaBoTbl UMMYHHOM CUCTEMbI [BeMbIX KOBSIHBIX Terew)

&  MposienieHys, Bbl3BaHHbIE AEULMTOM KPACHBIX KDOBSHBIX Terel

O HapyweHus, Bbi3BaHHble AeMUMTOM TPOMBOLMTOB (TIOBLILIEHHAS CBEPTHIBAEMOCTb KDOBM)

O HakonneHue aHOManbHbIX KPOBSHBIX KNETOK B TKaHAX M OpraHax
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KpoBeHocHasi, NN cepaevyHo-cOCYAUCTas, CUCTEMa COCTOUT U3

LIM PKynﬂ uMﬂ KPOBM cepALa U CNOXHOM CeTU COCYyAOB, KOTOpas NPOCTMPAeTCs No BCEMy
Teny n HenpepbiBHO NEPEHOCUT NUTaTeNlbHble BelecTBa WM KUCnopoa
K TKaHAM Ond nogAepXaHusa WX akTUBHOCTM U YHOCUT MPOAYKTbI

KneToyHoro metabonuama Kk opraHam, OTBEYalwWMM 3a UX paclenne-
HUE W BbiBEEeHMe.

CTPOEHUE CEPOEYHO-COCYOUCTON CUCTEMbI

Aopra

[MaBHas apTepust opraHuama,

B KOTOpYI0 NocTynaet
oboralleHHas KUCNopoaoM KPoBb
13 cepaua v pacnpefensercs no
[PYTUM apTepusiM, HECYLLUM ee
BO BCE OpraHbl

BepxHss nonas BeHa

HeceT K cepauy KpoBb

C npoaykTamu pacnapa,
GenHylo kMCNOpooM, koTopas
NoCTynaeT B BEHy M3 BEPXHeW
Yactu Tena

NerouHblit cTBON

HEeCeT KPOBb C Yrnekucnbim
ra3oMm 1 NpoaykTamu pacnapa,
koTopyto BbiGpackiBaeT ceppLe,
B nerkue, 4tobbl 0cBO6OANTL
OT Yrnekucnoro rasa

W HaCbITUTb KUCIIOPOAOM

NeroyHasn BeHa

HeceT oBoralleHHyl KUCIopoaoM
KpOBb W3 Nerkux B cepave,
KoTOpOe pacnpedenser ee no
BCEMY OpraHuamy

Cepaue

LieHTpanbHbIA ABUraTeNbHbIi
OpraH KpOBEHOCHOW CUCTEMbI,
PUTMIUYHO COKpaLLAMLLMACS

1 HanoMHALLMIA apTepun
KpOBbI0, koTOpas, Mponas no
apTepusaMm, BO3BPALLAETCS K HEMY

HuxHas nonas BeHa
HeceT K CepALy KpoBb C NPOAyK-
Tamu pacnaga, GesHyio

no BeHam
KMCMOPOAOM,KoTOpas \
nocTynaeT B BEHY U3 HUXHel X
yactv Tena

Aptepun

NepeHocsT kpoBb, Goratyo
Y KMCNOPOAOM W MUTATENbHbIMM
BeLlecTBaMu, 0T cepaua K TKaHsM

BCEro OpraHuama

BeHbl

HECYT KPOBb C MpoAyKTamu
pacnaga, GegHylo KUCMOPOLOM,
K NONbIM BEHaM B Hanpasne-
HUM cepaua

Kanunnspsb!

camble TOHKME KPOBEHOCHbIE
cocyfbl, Yepe3 TOHKUE CTEHKU
KOTOpbIX MpoucXxoanT o6MeH
nuTaTenbHbIMA BELLECTBaMHU,
KWUCTIOPOAOM, YrreKucnbiM
ra3oM 1 MpofykTamu pacriaga
MeXAY KPOBbIO 1 TKaHsMU



FA300BMEH B KPOBEHOCHOW CUCTEME

VCNbIA ra3 Kvcnopop

Manbiit kpyr
KpoBooGpaLLeHns

(nero4Hbii) Nesoe npeacepave

Mpasoe npeacepave

Jesbint
XEenyaoyek Xenyaouex

Bonbwon kpyr
KpoBooGpaLLeHus
(061ynin)

CETb cocynoB

KpoBeHocHas cuctema — 3aMKHyTasi cucTeMa, HanonHeHHas KpOBbIO
W COCTOALAs M3 KPOBEHOCHBIX COCYJOB M LIEHTPArNbHOTO MOTOpA,
cepaua. Cepaue — 370 NOMbli OpraH ¢ TONCTbIMU MbILUEYHbIMU CTEH-
Kamu, KOTOpble HanpsiraloTcs M paccnabnaioTcs PUTMUYHO MpW Ha-
MOMHEHUM cepaLa KpoBbio M ee BbiGpoce. Mpu KaXAoM COKpaLLeHUn
cepaLe BbiGpackiBaeT B a0pTy ONpefeneHHoe KonuyecTBo kposu, 06o-
raljeHHoit kucnopogom. Aopta — ato Gombluas aptepus ¢ 6OMbLMM
KONWYECTBOM OTBETBMNEHMA, (HOPMUPYIOLIMX [yrW aopTbl U MEeHbLUMe
apTepuy, nepexofsiime B Menkue kanunnspbl. CTEHKW Kanunnsipos
COCTaBNAIOT BCETO HECKOMbKO KNETOK U HACTOMbKO TOHKME, UTO Yepes
HUX BO3MOXHO HACBITUTb TKAHW KUCTIOPOAOM U NMUTATEMNbHBIMU BeLle-
cTBaMu 1 3abpaTb Yrmekucnblil ra3 v NpoaykTsl pacnaja. fanee Ka-
NUANSIPbI NEPEXOAAT B BEHbI, KOTOPbE, B CBOK O4Yepefb, CXOAATCA
B MOMbIX BEHaX, OTKy/a KPOBb NOCTYNaBT B CeppLe.

UUPKYNALUA KPOBU 59

OBA KPYF'A KPOBOOBPALLEHUA

B KpoBEHOCHOI CUCTEME MOXHO BbILENUTbL ABA Kpyra kpoBooGpalle-
HUSI, Kaxgbll M3 KOTOPbIX (YHKLMOHMPYET OAHOBPEMEHHO M napan-
NenbHO W BbINOMHSET CBOI (yHKUMIO. OfMH M3 HUX Ha3bIBAETCS ManbiM
KPYrom KpoBOOBpaLLeHUst M COOTBETCTBYET NETOYHOMY KPOBOTOKY:
npaBblii Xenyfoyek BbiGpaciBaeT GEAHylo KMCMOPOJOM KPOBb, MPO-
LWeALWYyo N0 BCEMY OpraHWaMy, B NErodHblii CTBOM, pasfensiowuics
Ha [1Be NeroyHble apTepuu, 4ToBbl OHa 0CBOGOANMACH OT YrMeKkUcnoro
rasa, HacbiTUNach KMCMOPOJOM W BepHyrach B NeBOe Npencepave.
BTopo#t Kpyr HasbiaeTcst GOMbLIMM M SIBNSIETCS OCHOBHBIM, WK CU-
CTEMHbIM, KPYroM KpoBoOGpaLLeHns: NBBbIN xKenyaouek BoiGpacbisaeT
KpoBb, OBOralleHHyl0 KMCMOPOLOM W MUTATEemNbHbIMK BELEecTBaMM,
B 20pTy, OTKyAa OHa NOCTYNaeT No apTepusiM BO BCE TKaHU OpraHu3Ma,
rae Yepe3 kanunnspbl 0GoraLlaeT TKaHU KUCMIOPOAOM W NUTATEMNbHbIMM
BELLeCTBaMW, a 3aTeM Mo BeHaM BO3BpaLLAeTCs K CepALy, a oTTyaa
B rerkue.

LMPKYNSALIMA KPOBM  Peaua wexay worymnuse spoo
Y AMBEPUOHA I

1 HOBOpOXAEHHOro (cnpa.a)

1. OganbHoe otBepcTie, 6. HukHAA noras Bexa
W oTBepcTe Bbibpoca 7. Bepxas nornast sexa

KpoBM 8. lpasoe npeacepave
" ApTepuansHas kpose o ApTepuansHbii kaHan 9. Tlesoe npencepave
BeHoaHas! Kposb 3. Aopra ID. JleBbiit xenynouek

4. K nynounbim aprepusiv 1. Tlpasbiit kenyAouek
CMecb apTepuansHol 5. Mynousas sea 12. JlerouHblit cton
11 BEHO3HOM KpOBM

Mpouecc LMpKyNsLMM KPOBU OYEHb OTAUYAETCS 40 M NOCNE POXAe-
HUsi: peBeHoK B yTpobe MaTepu He [bIWMT U He NUTAETCS CaMOoCTOs-
TeNbHO, MOMyYas nNUTaTeNbHbIE BELWEeCTBa U KUCIOPOA C MaTepUHCKON
KpOBblo. IMBPUOH CBSI3aH C ee KPOBEHOCHOW CUCTEMOI Yepes
NnnaleHTy, ¢ NOMOLbI KOTOPOW OCYLLeCTBNsSeTCH 06MeH Mexay
MaTepUHCKOI KPOBbIO M KpoBblo nnofa. HyxHo Takxe foGasuTb, uTo
y nnoga OTCYTCTBYET Kak TakoBOW Manblil, UMM NEerouHbld, Kpyr
KpoBoOGpaLLeHUs U ero CepALe NeperoHseT KpoBb U3 OAHOTO OTAena
KPOBEHOCHOW CUCTEMbl B [pYroii: 0TBEPCTME CEPAEUHOM Neperopoaku
Ha3blBaeTCs 0TBepCTMEM Bbibpoca KpoBM; COCYd, KOTOPbIA NPOXOAMT
npsIMO K NPaBOMY XeNy4ouKy OT aopThl, HA3bIBAETCA OBaNbHbIM
OTBEPCTUEM; @ COCYf, COEAMHSIOLNI NpaBblii KXenyaoUuek ¢ aopToi,
Ha3blBAeTCA apTepuanbHbiM KaHanoM, COAepXaliuM knanaH aopTl,
KOTOpbIi NpefoTBpaLlaeT NoCTynneHue KpoBu Hasag B nerkue. lMocne
POXAEHUs MpekpallaeTcs LUpKYNALMA KPOBM Yepes NnaleHTy; Korga
peBeHoK HauuHaeT AblluaTh, 3aKpbIBAETCA OBanbHOe OTBEpCTUe

W yCTaHaBNMBAeTCs Manblit Kpyr kpoBooBpalleHus.
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CEP Cepaue — rnaBHbIA ABUraTenb KPOBEHOCHOW CUCTEMBbI, MOLHbI
nuE MblLWEYHbIA OpraH, pacnoNoXeHHbIA B rpyan, KOTOPbIA HEMPEPbIBHO
W PUTMUYHO cokpaljaeTcs, BbiGpacbiBas KpOBb, HAaCbIWEHHYIO
KMCNOPOAOM M MUTaTENbHbIMU BelecTBaMu, no cocyaam, 4Tobbl

CHaﬁ,ELVITb KMCNopoaOM U nMUTaTeNlbHbIMU BelleCTBaMN BCe TKaHK
opraHuama.

PACTOINOXEHWE CEPOLA

Tpaxes LlintoBnaHas xenesa

BepxHss nonas Bexa

—

.

Mnespa (pa3pes)

Jleroynbin cTON

Cepaue

leBoe nerkoe

Pe6pa (paspes) /

Mpasoe nerkoe Mepuxapa (paspes)

IpyavHa (paspea [vacparma

BepxHss nonas sexa = NeroyHble BeHbI
Aopra NeroyHeli cTBON

leBoe npeacepame

KnanaH aoptbl

MuTpanbHbIl knana
MpaBoe npeacepave

Mexokenynoykosas

neperopogka BbIxogHoe OTBepcTHe

NEroyHoro cTBona
CyxoxurnbHble xopasl

MexnpeacepaHas
neperopoaka
NeBblit xenygouek

MpaBbliit xenygouek

NanunnspHble MblLLb!

CEPALE.
BUA CHAPYXWU

AopTa BepxHsas nonas sexa

JleBast neroyHas aptepus MpaBsoe npeacepave

MpaBas neroyHas aptepus HuxHsas nonas BeHa

Mepukapa (paspes) JleBblIit xenymoyek

NeroyHble BeHbl MpaBblit Xenynodek

MpaBoe npegcepavne
Bug c3agu BuA cO CTOPOHBI Bepxymka cepala

Anadparmbl
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KAMEPbI CEPALA WHHEPBALIUA
CEPOLUA

[LesmenbHocme cepdya KoHmponupy-
emcs a8MmOoHOMHOU HepsHoOU
cucmemodl, cuMnamuyeckol HepsHoU
cucmemol yepe3 cuMnamu4ecKue
y3noeble yenu Hepeos Hapsdy co
CNUHHBIM MO320M, & MaKxe
napacumnamuyeckol HepeHol
cucmemoli Yepe3 bnyxdatowjuli
Heps. CuMnamuyeckas HepeHasi
cucmema akmusupyemcsi makumu
cmumynamu, Kak 3Moyuu unu
¢husudecKue ynpaxHeHus,

U nposoyupyem ydaujeHue
cepduebueHusi, moeda Kak
napacumnamudyeckasi, JOMUHUPYIO-
wasi 6 MOMeHMbI 0mOAkIXa U NOKOS,
omeeyaem 3a 3amedneHue
cepouebueHus.

Cepae — Nomblit OpraH ¢ AByMs nepe-
TOpOJKaMM M3 MbILLEYHO TKaHM U nepe-
MOHKaMK, BEPTUKAnbHOM U TOPU3OH-
TanbHoiA, KOTOPbIE COCTABMSIOT YETbIpe
Pa3NMYHbIX CEpAeUHbIX OTAENa: cenTanb-
Hasi BepTUKambHast neperoposka cepava,
pasgensioluasl cepfile Ha npasyio U ne-
BYIO YacTi, KOTOPbIE Y 340POBOIO Yero-
Beka He COOGLLAIOTCS; rOpW3oHTanbHas Bnyxgaowui Heps, —
neperopojika, HanpoTwe, OTaenseT fge wnn X yepentas napa
BEpXHUE KAMEePbl, KOTOPbIE HA3bIBAIOTCA

Kenygoukamu, HO Y 3TUX Neperopomok

€CTb OTBEpCTUs, coobluyatlme cepaey- CumnaTuyeckas yanosas Lenb
Hble MPEACepams C KenyaouKamu.

BerHﬂﬂ 4acCTb CMWHHOrO Mo3ra

CnuHHOM MO3r

CeppeyHoe cnreTexne

___—~ Bexa Mapwanrna

Aopra \ i

JleBasi BeHeuHas aptepust

Borbluas cepaeyHas BeHa

OrubatoLas BETBb NeBoit
BEHEYHON apTepun
BeHeuHblit cuHyc

[MpaBas BeHeyHas apTepus

OmvBatolasi BeTBb
npaBoii BEHEYHON apTepuu
———— 3a[Hasa BeHa Nesoro

Bonbluas cepaeyHas Bexa Kenypouka

Manas cepaeyHast BeHa
BHyTpeHHWe cepaeyHble BEHbI

[MpaBas BeHeyHas aptepus
Manas ceppeyHas BeHa

Orubatowas mapriHanbHas
BeTBb MEXKenya04KOBOI NpaBoit BEHE4Had npasad apTepua

BEHEYHON apTepuu CpenHsia cepaeyHas BeHa

Bua cnepean Bua co cTopoHbl anadparmbl \ BeTBb Mexokenyao4koBoil

NeBOW BEHEYHOW apTepun

MPOSIBNIEHUS CEPAEYHbIX BONE3HEN
PEHTTEH CEPQLIA

Ucnonb3osaHue peHmeeHa

* Yvauwehve cepaLebuexns.
0ns usydeHus cepoua

+ YyBCTBO yAywWbs (0AbILKa).

cnocobcmeyem 6onee + Bonb B rpyan.

2/1y60KOMY U3y4eHUr0 3Mo20 +  CwHeBaTbIll LUBET KOXM (CUHIOWIHOCTD).
opeaHa, NOCKOIbKY + 3agepkka XMAKOCTU B TKaHsX (OTey-
no3eosnsem ymoyHums HOCTb).

MecmononoxeHue, pavep

u ¢hopmy cepdya u 6onbwux

cocydos. Xomsi Ha peHMeeHo8-

CKOM CHUMKeE U He 8UOHO Ao: anpra

PA: neroyHas aptepus
P: neroyHblit ctBon

LA: neBsoe npeacepave
RA: npaBoe npeacepavne
LU: nesblit xenygoyek
RV: npasbiit xenyaouyek
M: muokapg

cepdua, epay Moxem
paccmMompems coomeememesyio-
wuli «cepdeyHbIli cumysmy,

20e kax0oMy cekmopy
coomgemcmeyem onpedeneH-
Hasi aHamoMUu4ecKas Yacm..
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CeppeuHble kKamepbl — npepcepaus W KenyAoukM — coKpala-
10TCA U paccnabnaloTcs PUTMUYHO, YTOGLI HAMOMHUTLCS KPOBbIO,

CEPOEYHbIN LUK

CUCTEMA CEPOEYHOW
AEATENBHOCTU

Y3en cuHyca

MpeacepaHo-
KENyA04KOBbIN
y3en

Myyok Mmoa -~
NpaBsas BeTBb

BonokHa MypkuHbe

Nesas BeTBb —

PACMPOCTPAHEHUE
ANEKTPUYECKOIo
CEPOEYHOIO UMNYNbCA

A. OnekTpuyeckne MMnynbCbl
BO3HWKaloT 60—80 pa3 B MUHYTY,
Koraa Mbl HaxoAWMCSt B COCTOSIHUM
MOKOSI, B y3ne CHHyca, pacnonoxeHHOM
B NpaBoM npeacepaum

B. Wmnynbchl pacnpocTpaHsioTest Yepes
BHYTPEHHUE My4KU K NpaBoMY W NeBomy
NpeAcepansM, Bbi3blBas UX COKpaLLeHUs

B. Mmnynbcbl noctynatT

K NpeAcepAHO-Xenyao4ykoBOMY y3ny,
HaxoAsALeMycs pSAoOM C TpexcTeopya-
ThIM KnanaHoMm, a 3aTeM K Xenyaoukam
no nyky lmca

I'. Umnynbebl nocTynawT U3 nesoro

¥ NpaBOro Xenyaoykos no nyyky wuca
k BOnokHam [ypkuHbe, YTO NMpeAacTaB-
nsieT cobol M3BUNUCTYIO CeTb
OTBETBIEHNA, NPOXOASALIMX NO CTEHKaM
KEnyAoYKoB, KOTOpble 3acTaBnsloT nX
coKpaLyaTbes

a 3aTeM BbibpocuTb ee B cocyabl: Tak cepaue obecneunsaet
LMPKYNALUMIO KPOBM; CEPAEYHbIE COKPALYEHUs PErynupylTcs camum

cepavuem.

VIHTEPHORaNbHbIN

Y3en cuHyca

MpeacepaHo-
KENyA0YKOBbIN
y3en

Myyok Tuca

Cepaue HaumHaeT 6UTbCS 3a40MT0 A0 PoXAe-
HMA yenoBeka W paboTaeT 6e3 OCTaHOBKM A0
camol CMepTi: Ha NPOTSHKEHNMN XM3HM Yeno-
Beka cepaue cokpaijaetcs okono 2500 mnH
pas.

HenpepbiBHOCTb cepauebueHus 3aBucuT oT
3NeKTPUYECKUX UMNYNbLCOB, KOTOPbIE
BO3HWKAIOT B cepaue camu no ceGe u oTBeT-
CTBEHHbI 33 COKpalyeHue cepAeYHbIX Mbiu,
NO3BONSIA NOOYEPELHO COKPALATLCH TO
0fHOMY, TO pyromy oTaeny cepaua. Takue
MMNYNbChbl BO3HUKAIOT PUTMUYHO B Creuuanb-
HbIX OTAenax cepfua, HasblBaemblx y3namu,

W 3aCTaBNSIOT COKpalaThes cepale ¢ nomo-
LWbto 0COBOI CETU MbILIEYHBIX BOMOKOH

u nydykoB. HepsHas cucTema yBenuuuBaeT umm
YMeHbLUAET CepaeyHylo akTUBHOCTb, HO
MONHOCTbIO OCTAHOBUTb €8 He MOXET,
MOCKOMbKY CepaLe TakKe SBNAETCH aBTOHOM-
HbIM OpraHom.

WHTepHopanbHblit
TpakT

[Mpasble 1 nesble
OTBETBMEHUS

1 BonokHa



KpoBb npoxoauT no cepaLly ToNbko B OAHOM HanpaBleHWW: U3 Kaxaoro npeacepaus oxa
nocTynaeT B Xeny4ouku, a oTTyaa B COOTBETCTBYIOWYIO apTepuio — aopTy — M3 NeBoro
Kenygouyka Ui B NEroyHblit CTBON U3 NpaBoro. Takas UMPKYNAUMS KPOBM BO3MOXHA
fnarogaps HanmuuuMio B Cepaue CUCTEMbI KNanaHoB, MO3BONSIOWENR KPOBM NOCTynaTh U3
OfHOTO OTAENa B PYroil, a Takke NpensaTCTBYlOLEH BO3BpALLEHINO KpOBU Hasag. Tok KpoBw
U3 Npeacepauit B Keny[ouku perynupyetcs cneuuanbHbIMU knanaHamu: cnpasa TpexcTBop-
yaTbiM W creBa MUTpanbHbIM. [pyrue 4Ba knanaHa — knanaH aopTbl M NErOYHbIA kna-

MaH — cooBLLalTCs COOTBETCTBEHHO C A0PTONl M NEroYHbIM CTBONOM: 3TU KnanaHbl
MOMOraloT KpOBM MOCTYNaTh OT XENyfouka K apTepusim.

PABOTA CEPOEYHBIX KIAMAHOB

Ouactona

JleroyHblit knanaH
OTKpbIBAETCS, U KPOBb
13 NpaBoro xenyaouka
nocTynaeT B NEroyHyio
apmeputo

Cuctona

KnanaH aopTbl
3aKpbIT

11 He MycKaeT KpoBb
B NeBbIA Xenyaoyek

JleroyHblit knanaH

3aKpbIT Knanat aopTbl

1 He nyckaeT KpoBb OTKpbIBAETCS, U KPOBb
B MpaBblil 13 NeBOro Xenyfouka
Xenynouek nocTynaet B aopTy
TpexcTBopyaTblit MuTpanbHbin knanaH
Knana 3aKpbIT, YTO

OTKpblBaeTca,
W KpOoBb U3 MpaBoro

npensTcTeyeT
obpaTHomy Toky

npepcepans KpOBM B nesoe

nocrynaet npeacepave

B Mpasbli MuTpanbHbIit knanaH OTKpbIBaeTcs,

xenygouek 1 KpOBb M3 NEBOro Npejcepaus noctynaer  TpexcTBOpYaTblil knanaw 3akpbiT, YTO NpensTcTByeT
B NeBbli Xenyno4ek obpaTHOMy TOKY KpOBM B NpaBoe Nnpefcepame

®A3bl CEPAEYHOIO LIUKNA
Mpeacepanas XKenyaoykosas
cuctona cuctona
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CEPAEYHbIE KNAMAHDI

JleroyHsblit knanaw

Owuactona

Knanat
aopTbl

NleBbiit
Xenypoyek

Mpasblit
Xenyaoyek

MuTpanbHblit TpexctBopyathblil

KnanaH knanaH
KnanaH neroyHon aptepuu

Cucrona M
TNeBblit KnanaH
Kenyaouek aopTel

Xenyaoyek
TpexcTBopyaTblit
knanaH

MuTpanbHblit
knanaH

MMpw KkaxpoM yaape YeTbipe oTAena cepala
PacLLMPSIOTCS U COKPALLAIOTCH CUHXPOHHO
Takum 06pa3om, YTO KpOBb U3 KaxAoro
npeacepaus nocTynaet B Xenyaouyek, a oTTyaa
B COOTBETCTBYIOLLYIO apTepuio; 3TOT LnKN
coBepLuaetcs 6e3 octaHoBku. ®asa, Bo Bpems
KOTOPOIA CepALe paclumpsieTcsl, HasblBaeTcs
Avactonon, a dasa, npu KOTOpOi cepaue
cxumaeTcsi, — cuctonoi. C npaBoil CTOPOHbI
npeacepave pacluMpseTcs U 3anonHseTcs
KPOBbIO 13 MOMbIX BEH, 3aTEM CKUMaAETCs,
4T0ObI BBIGPOCUTL COAEPXKALLYIOCSH B HEM
KPOBb B NPaBblii XenyAo4eK, KOTOpbIN,
3anoNHNBLUNCH KPOBbIO, BbiBpackiBaeT ee

B neroyHble aptepun. C neBoi CTOPOHbI
npeacepave pacluMpsieTcs, U ero 3anonHset
KPOBb W3 NMETOYHbIX BEH, 3aTeM, COKpalLasch,
OHO BbIGPACkIBAET KPOBb B NEBbI Xeny[oyek,
3 KOTOPOro KPOBb MOCTYNaeT B aopTy.

A. Mpencepams paccnabnaioTes, 1 B HUAX no-
CTynaeT KpoBb U3 BeH

B. CepaeuHble knanaHbl packpblsatoTesi, no-
3BONAS KPOBW M3 MpeSCepauit nonactb B xeny-
LOYKM

B. Mpencepansi cokpalialTcs W TomnkaioT
KpOBb B XemyLouku

I". MpencepaHo-XenyaoukoBble KnanaHbl 3a-
KpbIBAIOTCS, M Xeny[ouKM CoKpaLLatTes, YToBbl
BbIBPOCUTL KPOBb Janblue B apTepum
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BONE3HU CEPAOLA

AHauHa u UHghapkm
MUuoKapda nposiensomes
6onbio 8 epydu 3a epydHoli
Kocmblo (3aepyduHHast
601b), Komopasi Moxem
omdagambcs k 060uM
nnedam u daxe cnyckamscs
no nneyam K pykam,
NoOHUMambCA K wee

u yenrocmu unu omoagamscs
8 CNuHe.

BEHEYHAS BOJIb

B HacTosiwee Bpems 3aGoneBaHns ceppeyHO-COCYANCTON
CUCTEMbI ABASIOTCA OAHON M3 rMaBHbIX NPUUNH CMEPTHOCTH
B Mupe, 0cO6EHHO B Pa3BUTHLIX CTpaHax, rae AOMUHUPYIOLLYIO POflb
UrpatoT HeraTMBHble (HaKTOpbl (HENpaBUNbHOE NUTaHue, CTpeccsl,
cuasunit 06pas Ku3HuU,..), ycyryGnsiowue cocTosHue CepaeyHo-
COCYAUCTOM CUCTEMBI.

ULLEMUYECKASA BONE3Hb

3akniouaeTcs B aGCONIOTHOM WU OTHOCUTENLHOM HapyLEHUN
KpoBoCHaGXeHUs Muokapaa BCNEeACTBUE MOPaXeHUs KOPOHAPHbIX
apTepuit cepaua, koraa cepAedHas MbilLa He NonyyaeT Kucnopoga
Ans NoAfepxaHus AesitenbHOCTW. CKOMMEHWe XMPOB W ApYruxX
BELLECTB Ha CTeHKAax KOpOHApHbIX apTepuit 0GpasyeT Hanet, KOTopblit
CyXaeT WX MpOCBET, NPEenaTCTBYeT HOPMANbHOW LMPKYNALMM KPOBU

1 MOCTYNNEHMI0 €€ K CepAeyYHbIM TKaHAM. Peub Waet o MeaneHHo
pa3BuBalOLLEMCS NPOLECCE, HE3aMETHOM B TEYEHWE HECKOMNbKMX NeT,
HO MPOSIBNSIOWEMCS BHE3aMHO W3-3a HEAOCTATOYHOTO KPOBOCHaGXe-
HUSI MUOKapAa TUMMYHBIMU CUMNTOMamu, B GONMbLIMHCTBE Cry4yaes

WHOAPKT MUOKAPIA

Bup cHapyxu

MonepeyHblii
paspes

UMeloL UMY cepbesHble nocnencTeus. Cpean NOCNEACTBUI MleMuye-
cKoit GONesHn BbIAENSIOT [Ba: CTEHOKApAWS — CUMbHas rpyaHas Gonb,
BO3HMKalOLWas BCNEeACTBUE HELOCTATOYHOTO MOCTYNMEHUs KPOBH

K CepaeyHoil Mbllule, ¥ MH(ApKT MUOKapaa — OTMUpaHUe, WUiu
HEKpO3, CeKTopa CEepAeYHOI MblwLbl, 0BYCNOBMEHHOE ANUTENbHOM
HE[0CTaTOYHOCTbI0 KPOBOCHABXEHUS TOTO yyacTka.

MOBPEXOEHWE CTEHKM CEPOEYHON MbILLbI

MoBpexaeHne CTEHKU CEPAEYHON MbILLbl MOXET BO3HUKHYTH

y nioBoro yenoseka B pesynbTaTe CEpPbE3HbIX U3MEHEHMIA, NPUUMHY
KOTOpbIX He BCEra YAaeTcs BbIACHUTb; MHOTAA OHW ABNSIOTCS
OCMOXHEHUSIMU OCTPbIX U ANUTENbHbIX 3abonesaHuit. Cepaue Aaxe
MOXeT NpeKpaTUTb NeperoHsaTb KPOBb MO OpraHu3my no AByM
MpUYMHAM: HapylleHWe HEepBHON [EeATEeNbHOCTH Cepaua, npu KOTOpoM
He BblpabarTbiBaloTCs UMMYNbChI A1 €0 COKPALLEHUs!, U NOMHoe
npekpatieHre BbipaboTku HeoBXoauMbIX ANs cepaueGueHnsi HepBHbIX
UMNYNbCOB. Takue HapyLIeHUs MPUBOAAT K TOMY, YTO KpPOBb nepecTaeT
TeYb N0 OpraHu3my, — 37O MPUBOAUT K CMEPTH CaMoro opraHu3ma
WU KPUTUYECKOR CUTYaLmK, TPeByloLLeit CPOYHOTO BMELLATENbCTBA.



CEPAEYHAA HEOOCTATOYHOCTb

W3-3a cepaeyHoit HeAoCTaTOMHOCTY NPOMUCXOAUT HapylleHue AesiTenb-
HOCTW cepaLa, ero cnocoBHOCTH BbiGpachiBaTb KPOBb B apTepUM, YTO BO
MHOMX Cryyasix 3aBUCUT OT TOTO, Kakoi UMEHHO y4acTOK CepAeyHoit
MbILLLbI MOBPEXAEH, OT OCTPOThI 3a6oNneBaHus, U3-3a KOTOPOro MOXeT
nocTpagath He TOMbKO KPOBEHOCHAs, HO W Apyrue CUCTEMbI OpraHu3ma.
Bes Hafnexawero KOHTPONs W NeYeHns cepaedvHasi He[oCTaTOYHOCTb
MpUBEAET K PA3BUTUI0 MHOXECTBA OPYIUX HApYLIEHHIA, KOTOpble OKaxyT
HeraTvBHOE BMUsSHUE Ha XW3Hb GOMbHOTO Yenoseka, Unu k cmepTu. Ha
CEroAHsILUHMA eHb CYL|eCTBYET MHOXECTBO CNOCOGOB NeyeHus
HapyLUEHWI cepaeyHol [eaTenbHOCTY, NpeaynpexaaoLnx passutue
OCNOXHEHUA MPY CEPAEUHON HE[OCTATOYHOCTH.

MOCNEACTBIAA CEPOEYHON HELOCTATOYHOCTY CIIEBA

Mpo6nembl
C AibixaHuem

I

[asnexue
B NeroyHbix"
cocyaax

t  [aBnenue

8 npacom f NaBnenue
Xenyaouke B nesom
npeacepauu
+ [aBnenve TNEBOCTOPOHHSAA
B NpaBoMm CEPLIEYHAA
npeacepann Mpasas TNesas HEOCTATOYHOCTb
CTOpoHa vivpunu
cepaua
4 [laBnexve

;
/zt;‘% ] H“Ni'.
/ Moctynnexune
{ T KpoBM
oifie K TKaHsM

it
i
MOCNELCTBUA CEPOEYHOM HEOOCTATOYHOCTU CIPABA

* [lasnesue Ha npasoe
npencen;me

|

A [laBnexue B BeHax
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CUMNTOMbI CEPAEYHOM HEOOCTATOYHOCTU

Tok KpPOBU B NPOTUBOMOJIOXHOM

YBenuyenue HanpaBneHuun
pa3mepoB
cepaua Beicokoe apTepuanbHoe
e o naBneHne
BpoxaeHHas :
kapavonatus Bbicokoe
naBnexne
ApTepnoBeHo3Has B NerouHoM
ucrtyna aprepn
Pactsxenue
HepoctatouHocTb NeroyYHoro
KknanaHa aopTbl knanaxa
1 Knanaxa
aopThl
3aTpyAHeHHOE Cnoco6-
HanonHexue | HOCTb
KenyAo4YKoB KPOBbIO *  Muokapaa
K CXaTnio
Pactsxenune
MUTPanbHOro
1 TPEXCTBOPYATOro Kapauomuonarus
KknanaHos
CreHoaunpytoLmit nepMKap/nm ™ Bonb B cepaLe

ANEKTPOKAPOWOIrPAMMA

OnekTpokapanorpad

Peructp
3yBel anexrpokapmorpamsl

1
1
I

TRUTT

JneKTpokapauorpaMma COCTOMT U3 PErucTpa aneKTpUyeckux
UMNYMbCOB, KOTOPbIE PUTMUYHO BbIpabaTbIBAIOTCS B Pa3NUyHbIX
oTfenax cepaua W nocneaoBaTeNbHO NPOXOAAT MO HEMY, 3acTaBnss
CepfieyHble kamepbl COKpallaTbCs. dnekTpokapauorpac 3anuchiaet
3T COKpaLueHus B (hopMe CBOEOBPa3HbIX KPUBbIX HA rpacuke, 4TO6bI
UX MOXHO 6bino paclngposaTtb. B HacTosiiee Bpemst CyLeCTBYOT
Takue kapauorpadbl, KOTOpble BOCTPOM3BOASAT rpadhvk CepaeUHbIX
COKpaLLeHUt NpsiMO Ha MoHuTOpe. Takoit annapat o4eHb MpocT

B MCNOMb30BAHUM W HE3AMEHUM ANsi COBPEMEHHOM MeAULMHCKON
NpakTUKK, TaK Kak C ero NOMOLLbI0 MOXHO OLEeHUTb paboTy cepaua npu
MOAO3PEHNSX Ha Ty UMK UHYI0 GONe3Hb; C LeMblo YTOUHEHWUs! AuarHosa
BonbHOMY JenaloT 3neKTpoKkapaMorpammy.
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APTEPUU

OCHOBHbIE APTEPUU
OPrAHU3MA

ObLwas coHHast apTepust

O6Last npaBasi COHHas apTepus

P

Mpasas noakniounyHasi apTepus

[neyeronoBHoi apTepuanbHbIi CTBON

MoaMmblweyHas aptepus 7',{' \F’l‘
MneyeBas aptepus q@
BepxHsist GpbhxeeyHas apTepus =

= e

—_— e

O6Las NofB3OWHas NpaBasi apTepust

LHIE] i

Nyyesas apTepus /,
NokTesas apTepwniﬂ // /ﬂ;

\|

ApTepus sMHUKoB/AMYEK ~

['nybokas 6enpeHHas apTepus

MepeaHss Gonbluebepuosas apTepus

Mano6epuosas aprep —

3agHss bonblebepuoBas apTepus

TbinbHast apTepua cTonbl

CTPOEHWUE APTEPUU

CTeHKM apTepuit COCTOAT M3 TpeX CroeB pasnuyHbIX TKaHeil, oT
KOTOPbIX 3aBUCAT UX 0COBble XapakTepucTuKu:

BHYTpeHHMIt cnOW COCTOMT M3 Cnos anUTennanbHOM KNeTO4HOW
TKaHW, Ha3blBaeMOW SHAOTENUEM, KOTOPbIA BbICTUNAET npocseT
COCY[0B, M CnOs BHYTPEHHEN 3nacTu4HOi MembpaHbl, KoTopas
CBEPXY MOKPbITA 3MaCTUYHBIMU NPOAONLHLIMU BOMOKHAMM.
CpeAHUN CNON COCTONUT U3 BHYTPEHHE 3NaCTUYHON TOHKON MeM-
BpaHbl, TONCTOTO CMOS MbILWEYHbIX BOMOKOH U NOMEPEYHbIX BOMOKOH
TOHKOTO 3M1AaCTUYHOTO HApYXHOro Crnos.

HapyXHbIi CNOW COCTOMT U3 PbIXNON COEAUHUTENBHON BONOKHUCTOI
TKaHu, B KOTOPOW PacnonoXeHsl KPOBEHOCHbIE COCYAbl U HEPBbI.

£
f

L @

ApTepuu — 3To cocyAbl, N0 KOTOPLIM Te4yeT KPOBb, BbiGpachiBae-
Mas CepALeM M HenpepbiBHO NOCTynawwas k TKaHAM opraHuama:
uT06bl LOCTUYL BCEX TKAHEW, apTepun cyxawTcs 40 Menbyanlwmux
Kanunnspos.

)

BHelwHsis coHHas aptepusa

ObLas neBasi COHHas apTepus

___— TleBas noakmniounyHas aptepus

Bocxopsiuas aopta

Hucxopswwas aopta [rpyaHast yacTb)

UpeBHblil cTBON

2 MoyeuHas apTepus

QimMﬂmaﬂ aopTa (bptoHast yacTb)
< HuxHss OpbixeeyHas apTepus
e\l P Prep

\ W BHYTPEHHSIS NOAB3NOLLHAs apTepus
It

W apyXHas NofB3foLHas apTepus

OnactuyHble NPOAOSbHbIE BOJIOKHA

i

BenpexHas apTepus

MoakoneHHas aptepus

OnactuyHas MembpaHa

OHpoTenuit

BHyTpeHHss anacTiuHas ~
membpaHa
Cnoii MbILUEYHBIX W1 NOMEPEYHbIX BOMOKOH

BHelwHsst anacTuyHas MembpaHa
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APTEPWANBHBIA NYNbC

Kaxgblit pa3 Bo BpeMsi COKpalLEeHUs CepAue C CUMo BbITanku-
BAET ONpefieNneHHoe KOMMYECTBO KPOBU B 0pTy, M3 KOTOPOIA Mo
apTepusiM KPOBb JOCTUraeT BCex yacTedt Tena. Mo Mepe TOro Kak
KpOBb 3aMONHSIET apTEpUn, WX ANACTUYHbIE CTEHKM COKPALLAIOTCS
OfIHOBPEMEHHO C CepfUeM, MpoTankuBasi KpOBb MO CEpLEUHO-
cocyavcToit cucteme. [ynbcoBasi BOMHA BO3HMKAET B MOMEHT
BbITANKMBaHUS KPOBM U3 NEBOTO Xenygouka. B ato Bpems nas-
MieH1e B A0pTe Pe3Ko MOBLILIAETCS U CTEHKA €€ PacTArMBaeTcs.
BornHa NOBLILIEHHOTO AABNEHUS U BbI3BAHHbIE 3TUM PACTSKEHU-
eM KoneGaHus COCyaMCTON CTEHKW C OMpPeaeneHHol CKopoCTbio
PacnpOCTPaHSIITCS OT a0pTbl A0 apTEPUON W Kanunnsipos.

TOYKK NANBNUPOBAHUA
APTEPVMANTBHOMO NYMbLCA APTEPUANIbHOE IABNEHVE

Cwna, ¢ KoTopoil cepale BbiGpacbiBaeT KpoBb Mpy
KaX([oM COKpalueHu, HeobXoavma fns Hempepbis-

" Contast HOTO TOKA KPOBY, KOTOpasi [OMKHA MpeofoneBaTh
aprepus COMPOTUBMEHME, MOCKOMbKY BCE MOCTIEAyHlIME CO-
CyObl OT aopThl [0 KANWMMAPOB CykaloTca B Aua-
merpe. Mpu KaI0M COKpALLIEHMM NEBbIi Kenyaouek
BbIGPACLIBAET ONpefienieHHoe KOMMYECTBO KPOBM
Makoiniis B a0pTy, KOTOpasi pacTArvBaeTcsi Briarofaps ana-
HoB, wnw CTUYHBIM CTEHKAM 1l CHOBA CYXaeTcsi; KpoBb TakuM
/ | cHCTONMYe- 06pa3som MpOTANKUBAETCS B COCY/bl MEHBILIETO AUa-
/] \ cKoe, MeTpa — Tak (hyHKUMOHUPYET HenpepbiBHblii Kpyr
[ [/ \ aprepvans- KpOBOOGpALLEHMS.

J)) &F Tlysesas gae Cuorana Mockoribky B CEpAEYHOM LWKNE CyLIECTBYIOT
A A W ir W apTepua i orpeqieneHHble KoneBakusi, apTepuanbHoe AaBrieHie
f’l [ |\ He BCerfa OfMHakoBOe. [103TOMY ANs M3MepeHns
r B aPTEpUANBHOTO 1ABMEHIS YUUTLIBAIOT 1BA NapaMeTpa;
™ Bempernas MaKCUManLHOe MaBNIeHMe, KOTOPOE COOTBETCTBYET
) $ apTepus MOMEHTY CUCTONbI, KOFf1a NeBbIii Kenyfouek Boibpa-
0] CblBAET KPOBL B AOPTY, U MAHAMANIbHOE, COOTEET-
- MoaKoneHHas CTBYIOLLEE MOMEHTY MACTOMbI, KOTAa NeBblii Xe-
aprepus NyF0YeK PacLUNPAETCS, YTOBbLI BHOBL 3aMOMHUTLCA
MutuManbHoe, KPOBBIO. HyXHO Cka3aTb, YTO apTepuarbHoe JaBne-
wim HUE UBMEHSETCA B TEUEHVE [IHS! 1 ero 3HaueHue yBe-
Sagisn [vacTonue- NUYMBAETCS C BO3PACTOM, XOTS B HOPMANBHBIX YCIO-

GonbluebepLoBas CKae, BMSIX NOAAEPXKMBAETCS B ONpefeneHHbIX rpaHuLax.

aprepus apTepuanbHoe
- nasnexve Ninactona

CEKLMA KAMUNNAPA

ApTepuona
RONYCTUMBIE LN PbI APTGPMH\M KANUNNAPBI

APTEPUANBHOrO OABJEHUA 370 MPOLJOTIKEHNE MENKUX

Bospact cnmomqe::f;eljm n;Macqu:;;ol:,M 7 l aprtepuon. KaI'IMJ'IJ:IFlpr
A , MM pT. CT. | A , MM PT. CT. UMEKT ManeHbKun anametp

1—3 mecaua 80 55 KanunnapHan cemk=e s W O4YEHb TOHKME CTEHKN
4—12 90 65 W COCTOSAT NMNLbL U3 OFHOTO
MecALes Cnos KNeToK, HacTOMbKO
;_?Omp'a 1;8 ;g BeHoaHblit kanunriap TOHKOro, YT0 Gnarofaps emy
11_1;?; 130 80 npoucxoanT obmeH
16—20 net 135 85 KMCNOPOAOM W NUTATEmNbHbI-
21—30 ner 145 90 BasanbHblii criovt - MW BELlECTBAMN MEXAY
31—40 et 150 90 KPOBbIO U TKaHAMU. OyHKLNA
41—50 et 160 95 cepaeyHo-cocyancToi
51—60 ner 165 95 CUCTEMbI — HEMpepbIBHbIN
61—70 ner 170 98 obMeH BelecTBaMn Mexay
+ 70 net 175 100

Kanunnsap KneTkamu Kposu u TKaHen.
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BeHbl — 3TO KPOBEHOCHbIE COCYAbI, NepeHocswue KPOoBb OT
BEH bl kanunnspoB o6paTtHo k cepauy. KpoBb, oTaaB uepes kanunnsipbl

KMCMOPOA M NUTATENbHbIE BELWECTBA TKAHAM W HAMOMHUBLUMCH YTNEKUC-

MbIM ra3oM 1 NpoaykTamu pacnaga, no BeHam BO3BPALLAETCs K CepALly.

OCHOBHbIE BEHbl OPFTAHU3MA

MepenHss spemHas BeHa

)/ / BHYTpeHHs ipeMHasi BeHa

MpaBas nneyeronoBHas BeHa HapyxHas spemHas BeHa

JleBasi noaknoYMyHas BeHa

MpaBas noakn4MyHas BeHa
JleBast nneyeronosHas BeHa

MoaMbllweyHas BeHa ~— { 777 NS el X o) — BepxHas nonas BeHa

<\ \ |
AR

.Q""n‘, R : “l
~ A
| iR
5 ,' )4-

Fo N

BHYTpeHHss rpyaHast BeHa

llaTepanbHas BeHa pyku
P Py MeyeHoyHas BeHa

BHYTPEHHAA NNe' vuw.. wuHa _——— CeneseHouHas BeHa

—————— BepxHsia GpbixeeyHas BeHa

MneyeBble BeHbI
HuxHsis GpbhxeeyHas BeHa

CpenuHHas BeHa NokTs

T Huxwaa nonast sexa
Oblwas nofB3foLWHas npaBas BeHa

- MoyeyHas BeHa
BHyTpeHHsIs NOAB3AOLLIHAs BeHa

Oflwas nofB3foLHas npaBas BeHa

MoakoxHas BeHa BenpenHas BeHa

ny6okasi 6eapeHHasi BeHa

MoakoneHHas BeHa

Manas noakoxHas BeHa

Borblias noakoxHas BeHa

CTPOEHUE BEH HapyxHbii cnoit
CTeHKM BEH COCTOST M3 Tpex Croes, B COCTaB KOTOPbIX, B CBOM | OnactuuHas memGpaa
o4yepeb, BXOAAT PasnuyHble TKaHM: | SHaotenwit
o BHYTPEHHUA CNOW OYeHb TOHKWW, COCTOMT M3 MPOCTbIX KMETOK, pac- S- .
MONOXEHHbIX Ha ANAacTUYHON MeMBpaHe COeAMHUTENBHON TKaHMU. *

* CpepHuii cnoi 6onee NPOYHbIA, COCTOUT U3 3NACTUYHON M MbILLEYHO
TKaHU.

o HapyXHbIA CON COCTOUT U3 TOHKOTO CMOS PbIXMON 1 NOABWKHON Coeau-
HUTENbHOI TKaHK, Yepe3 KOTOPYI0 MUTATCS HIKHUE Crou BEHO3HON 060-
noykM 1 6naroapst KOTOPOW BeHbI KPENATCS K OKpYXatoLmM TKaHsIM.

CpepHuit crot — —



BEHbI HUXHUX KOHEYHOCTEW

HapyxHas
noAB3AOLHAS BeHa

ny6okasi 6eapeHHasi BeHa

— KOMMyHWKaHTHas BeHa

MoakoneHHas BeHa

——— Manas noakoxHas BeHa

KOMMyHI/IKaHTHbIe BeHbl

Borblias noakoxHas BeHa

B nepucbepuyeckoli cucmeme ebidensirom dsa 8uda 86H: NOBEPXHOCTHbIE BEHbI,
Haxodsuuecs 04eHb BIU3KO K N0BEPXHOCMU MENa, KOMOPbIE 8UOHbLI Yepe3

KOXHbILi NOKPOB, OCOBEHHO Ha KOHEYHOCMSIX, U FNYBOKUE BeHbI, Hax00sLUeCs
MexQAy MbiLamu, 06b14HO Criedyloujue no MpaekmopuL OCHOBHbIX apmepudl.
Kpome moeo, 0c06eHHO 8 HUXKHUX KOHEYHOCMSIX, npucymcemeyiom nepdopaHTHbIle
M KOMMYHWKaHTHble BeHbl, KOMopble coeduHsitom 0be Yacmu 8eHO3HOU cucCmeMb|
U cnocofemeyrom nNoCMynITEHUI0 KPOBU U3 NOBEPXHOCMHbIX 8EH K 60iee mMoncmbiM
2nyboKuM eeHaM, a 3amem 8 cepoue.
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LUUPKYNALKUA KPOBU B BEHAX

Yepes BeHbl OCYL|ECTBNSETCA Tak HasbiBaemass obpaTHas Lupkyns-
Ljus — KpOBb 13 TkaHel opraHuama noctynaet obpaTtHo k cepauy. [ns
BEH, PaCMoNOXeHHbIX B BEPXHEl 4acTu OpraHu3ma, 3T0 BO3MOXHO
MOTOMY, 4TO CTEHKW BEH PacTSXMMbI W JaBNEHNE B HUX MeHbLUE, YeM
B NPaBOM MpeAcepann, KOTOpOoe BbIMOMHSET 3ajayy «BCacblBaHWsY.
VHaye obCToOMT ieno ¢ BeHaMu, PacmonoXeHHbIMU B HUWKHER YacTh
Tena, 0cobeHHo B HOrax, MOCKOMbKY Anst TOro, YTobbl KPOBb M3 HUX
noctynuna obpaTHO K cepauy, ed HYXHO NPeofoneTb CUMy TSKECTH.
[ns BbINONHEHUs 3TON (PYHKUMM BeHbl, PacMONOXEHHbIE B HWXHEN
yacTa Tena, CHabXeHbl CUCTEMON BHYTPEHHWX KNanaHoB, KOTOPble
3aCTaBNAOT KPOBb ABUraTbCsS TOMbKO B OfHOM HanpaBneHun —
BBEPX — W NpensiTCcTByioT 06paTHOMY TOKY KpoBuW. Kpome TOro, B HUX-
HUX KOHEYHOCTSIX MPUCYTCTBYET MEXaHW3M «MbILIEYHOTO Hacocay,
COKpALLAMLLEro MbiLLLbl, MEXAY KOTOPbIMU BEHbI PACMONOXEHbI TaKUM
06pa3om, 4Tobbl KPOBL MO HUM MOCTynana BBEpX.

®YHKUWWU BEHO3HbIX KNAMAHOB

ny6okasi BeHa [MoBepxHOCTHas BeHa

K cepauy —

BeHoaHble

KnanaHb!

KOMMyHVIKaHTHbIe BeHbl

CoKpallgHre Mbiul Paccrabnene mbiw

BEHO3HbIE KIAMAHbI

Pa3anuuHble BeHbl, B 0COBEHHOCTM BEeHbl HOT, UMEIOT KnanaHbl, KoTopble
MO3BONSIOT KPOBOTOKY ABUraThCs MULWb B OJHOM HanpaBneHuu: ot
MOBEPXHOCTHBIX BEH K rnyGokuM u oT rnyGokux k cepauy. Kaxabli
KnanaH COCTOMT W3 [1BYX CKNafoK Ha BHYTPEHHWX CTEHKax BEH, Uiu
KnanaHoB nomnycdepuyeckoi hopMbl: Koraa KpoBb MpOTanKkuBaeTcs
BBEPX, CTEHKM KNanaHoB MNOAHMMAIOTCS M NO3BOMSAIOT ONPeeneHHoMy
KOMWUYECTBY KPOBU MPOITM BBEPX; KOTAA UMNYNbC UCCAKAET, KnanaHbl
3aKpbIBAKOTCS MOS TAXKECTbIO KPOBU. Takum 06pa3oM, KpoBb HE MOXeT
CNYCTUTBCS BHW3 U NPU CNELyloleM UMnynbce NOSHUMAETCS elye Ha
OAWH NPOMET, BCeraa B HanpaBneHun cepaLa.
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n M M ¢ATM LI EC KAﬂ NumdaTtnyeckan cuctema coCTOMT M3 M3BUNUCTON CETU KaHanoB, no
KOTOpOIA MPOXOANUT XMAKOCTb, 3aNONHAILLAs MEXKNETOUHOE NPOCTpaH-

CTBO; MO 3TN CETH KMAKOCTb MOCTYNAeT B KDOBEHOCHYIO CUCTEMY, e
C MCTE MA COEQMHSETCS C KPOBOTOKOM. JKUAKOCTb, NPOXOAALLAs Mo NUMGaTUYECKOi
cucTeMe, Ha3blBaeTcs NUMAONA, KOTopas COBAUHSIETCS C KDOBOTOKOM,
NMMOATUYECKAA CUCTEMA npoias no NMMAaTUYECKUM TaHInuaM (yanam), rae oHa ouMLaeTcs.

LleAHble nUMdaTuyeckue yanb

pyoHoi npoTok
PyA P MoamblLLeYHbIe

numdatnyeckne yanbl

BpiowwHble
numdaTnyeckme
yanbl

JiumcbaTtnyeckne cocyapl
BEPXHEN KOHEYHOCTU

[MaxoBble
numdaTnyeckme yanbl

Numdbatnyeckne
cocyabl HWXHen
KOHEYHOCTM

SE=E

Numdpatuyeckui
cocys \

Hanpasnenve
TOKa NAMbI

NumdbaTtnyeckas cuctema He UMeET Takoro
MOLLHOTO Hacoca, kak cepale, noaTomy ee
(DYHKLMOHANbHOCTb 3aBUCHT OT AaBNeEHUs Ha ee
cocyAbl npuneratwwux molwy. Kpome Toro,
nepuoAMYeckoe YMeHbLIeHUe [aBneHns Ha
numdaTnyeckne kaHanel B obnacTtu rpyau Bo
BPeMSs AblxaHus obneryaeT npoxoxaeHue
nUM@Bbl OT HOT K Tynosuwy. B numdatuyeckux
cocyaax cuctema knanaHos obecneunsaet
ABWXEHUE NUMbI TONBKO B OJHOM Hamnpasne-
HWAW 1 NPensiTCTBYeT ee OTTOKY.

OTAEN NUM®ATUYECKOIrO COCYOA

Knanabl

Jlumgpamuyeckue cocydbi Gepym Hayano u3 Kanunnspos U NOCMOSHHO
yeenu4usaromes 8 duamempe, coeduHsisice Mexdy coboll u obpa3sys bonee
moncmele cocydbl. B numghamuyeckux cocydax pacnonoxeHb! Knanabl,
no3eonsowUe nuUMehe medb MOsbKO 8 00HY CMOPOHY U 2apaHmupyrowue
onpedeneHHoe ee d8uXeHue.
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B3AUMOOEWCTBUE MEXAQY LUMPKYNAUMEN KPOBU U NUMDbI

Numdpatuyeckuin ysen

Numdatuyeckue raHrmmm

%’/ JumdbaTtnyeckne kanunnspbl

BaaumopeiicTBine mMexay KpoBbio U NUMAON B Nerkux

KpoBeHoCHble kanunnsipsl

Cepaue

ApTepun

OcHoBHas 3agava NUMdaTUYecKol CUCTEMbI COCTOMT B TOM, YTOObI
BMUTbIBATL MNasmMaTUYECKyl0 XUAKOCTb, KOTOPas HaxoAuTca B TKaHAX

1 NPOXOAUT MeXAY KPOBAHbIMK Kanunnspamu, Mexgy knetkamu; numda
3abupaeT XMOKOCTb U3 MEXKIETOYHOrO MPOCTPAHCTBA: YEPE3 CMOXHYI0
ceTb NUMaTUYeCKUX COCYAOB OHA MOCTYNaeT B BeHy, U U30bITOYHas
XWOKOCTb BHOBb MOCTYNaeT B KPOBEHOCHYK CUCTEMY. TaKkKe HYXHO
NOAYEPKHYTb BAXHYK POMb, KOTOPYIO BbINOMHAKT NuMdaTnyeckne
COCYAbl MpW BMUTbIBAHUW BELLECTB W3 KULIEYHMKA, — OHW HasblBaloTCA
XWUIYCHbIMW W MPUHUMAIOT HenoCpeCTBEeHHOE yyacTe BO BMUTbIBAHUN
pasfuyYHbIX NUTATENbHbIX BELWeCTB, 0COBEHHO KUAKOCTH.
B3aumopencTBue MeXAy LUMPKYNsUMeid KpOBU U UMbl B GPIOLHON NONOCTH

B3AUMOAENCTBUE NMUMOATUYECKUX U KPOBAHBLIX KAMUNNAPOB

BeHo3HbI kanunnsp
ApTepuona

KneTku

Numdpatnyeckuin kanunnsp

Numdatuyeckne kanunnspsl NPUCYTCTBYIOT
BO BCEX TKaHsX OpraHuamMa — 370 0YeHb
TOHKWE COCYAbl, OQMH Kpail KOTOPbIX UMeeT
crenoii KoHew, COCTOSIME M3 OHOMO CMosi
3HOOTEeNManbHbIX KNETOK: Yepes nopsl
MeXay 3TUMM KneTkamu W BcacblBaeTcs
Ype3mMepHoe KONM4YeCTBO XMAKOCTH U3
TkaHeit, Genku u Apyrue YacTuubl, Haxogs-
LMecs B TKaHAX.

KpoBeHoCHbIi kanunnsp



72 ObIXATEJIbHAAA CUCTEMA

COBOKYNHOCTb OPraHOB AbIXaHUA ABNAETCH YacTbi0 CUCTEMbI,
ubIXAH M E OTBETCTBEHHOI 3a ra3zoo6MeH C OKkpyxatleil cpegoil. [bixatensHas

cuUcTeMa BBINONHSAET [iBE OCHOBHbIE (hYHKLMM: MOnyyaeT U3 BO3AyXa

KNCNopoad, KOTOPbIA TKaHW Hallero opraHuamMa MCnonb3yloT Kak

TONNUBO ANS MeTabonnyecknx peakuni, u BbIBOAUT Yrnekucnbli

ra3 — npoaykT Metabonuyeckux peakuyuit, HakonneHne KoToporo

NPUBOANT K MHTOKCUKALMK.

OPFAHbI [IbIXATENBbHOW CUCTEMbI

Hoc

SBMSAETCS CTECTBEHHbIM OTBEPCTUEM ANs
NOCTYNNEHNst BO3OYXa B OPraHW3M: npexae Yem
nonacTb B Nnerkue, BO3ayx BO BPEMsi NMPOXOXAEHUS
10 NOMOCTU HOCA OYULLAETCS, HarpeBaeTcs

1 yBRAXHAETCS ™

FoptaHb

KaHan, COeAMHSIOLLMIA TMIOTKY C Tpaxeei,

B KOTOPOM PacnonoXeHbl ronocoBbIE CBA3KY;
NPUHUMAET yyacTue B (HOPMUPOBAHUN ronoca

Pot
BTOPOA MyTb, MO KOTOPOMY BO3AYX MOXET NOCTynaTb
W BbIXOAMTL M3 OPraHMaMa: Koraa Mbl pasroBapuBa-
€M, W30 pTa BbIXOOWT onpefesieHHOe Konu4yectso

BO3JyXa; POT ABNAETCH TaKXE OPraHoM nuLiesapu-

TeNbHO! CUCTEMBI Tpaxes

__— KaHan, coeaMHSIOLMIA ropTaHb ¢ 6poHxammn
Inotka

COEAMHUTENbHBIN KaHan Mexay
HOCOBBIMI Na3yxamu 1 pToM,
SBNSETC MECTOM NepeceyeHms
[blXaTenbHOM W NULLeBapUTENbHON
CUCTEM: Yepe3 Hero nocTynaiot
BO3yX K ropTaHu 1 nuwya

BpoHxu

kaHanbl, upywue ot Tpaxen

1 pasfensitolLmMecs Ha kaHambLibl
MeHblLero Anametpa — GpoHXuMonbl,
npoHuKarowue B rnybb NEroYHon TkaHu

B MWLLEBOA
Nerkue
OpraH, OTBETCTBEHHbI
3@ HaCblLLEHME KPOBYU KMCNIOPOAOM
FPYOHAA KNETKA B PA3PE3E, B[ CMEPEOU
Tpaxes - ~ MpyanHa (paspes)

BepxHss nonas BeHa ~— )
Tleroynbln

cTBON
prnuaa KneTKka — 4acTb Kopnyca 4enoBeka,

» ¢ : pacrnonoxeHHas Hag OprOLWHONA NOMNOCTbi0
Pe6pa (pa3pes) 2 ‘r =% g —— Aopra 1 coAepxallas pasnuyHble no CTPOeHUIo
F 1\

Mnespa (pa3pe3)

4

1 (DYHKLWAM opraHbl, B CUMY Yero oHa CBs3aHa
Cepaue C HEeCKOMNbKUMM CUCTEMAMU OpraHuama.
B rpyan pacnonoxeHo cepaue W KpynHble
COCYfibl — OCHOBHblE COCTaBMSIOLLME
KPOBEHOCHOI CUCTEMBI, @ Takxe MHOTMe
opraHbl gbixatenbHoit cuctembl. Koctu rpyaHoin
KNeTKu OTBETCTBEHHbI 3a 3aLLUTy Takux
BHYTPEHHMX OPraHoB, Kak cepale v nerkue,
1 NPUHUMAIOT aKTUBHOE y4acTue B fibIXaTefb-

s ™~
TpyanHa (paspes) [Nacbparma HbIX [OBUXEHUAX.

Mepukapa —— i \ 8 AW Lh§

[MpaBoe nerkoe NeBoe nerkoe

MexpebepHble
MbiLLIL{bI



[Onadparma — rnagkas Mmbiwua B opme
kynona, pasgenstolias rpyaHylo v 6prowHyto
nonocT M NpUHUMalLas akTUBHOE y4yacTue
B AblxaHuu. Ee Bbinyknas yacTb HanpaBneHa
BBEPX, K rPYAHON MOMOCTH, @ BOTHyTas,
COOTBETCTBEHHO, K BpIOLIHO.

B anacparme ectb ocobble oTBEpCTUS,
yepe3 KOTOpbI€ NMPOXOAAT BaxXHble COCYAbI
W KaHanbl OT BpIOLIHON NONOCTK K rpyAHON:
nuweBoa [NPOXOAUT Yepes nuiieBoe
0TBepcTe), aopTa 1 nonas BeHa. LleHTpanb-
Has YacTb Anadparmbl, UM CyXOXUNbHbIA
LIeHTP, COCTOUT W3 MPOYHOIA CYXOXUIbHON
TKaHW: KOTAa MblWLibl AnadparMbl HaTArMBa-
10TCA U CNNIOWMBAITCS, LEHTP Auadparmbl
WOeT BBEPX W IpyAHas nonocTb paclumpsieTcs.

MEXAHU3M ObIXAHUA

MocTynneHue u BbiBeAeHUe BO3MyXa M3 NErkux ocyliecTBASIOTCS
Gnarogaps [esTenbHOCTH AblXxaTenbHbIX MbILL, KOTOPblE, CUHXPOHHO
Hanpsrasice U paccnabnsiicb, paclmMpsioT U CyXalT rPyAHYI0 NONOCTb.
MocTynnexne Bo3fyxa B Nerkue W3BHE Ha3blBAaeTCs BAOXOM

1 MPOUCXOAMT BCMEACTBUE COKpaleHus Auadparmbl U BHELIHUX
MeXpeBepHbIX MbilL: AuadparMa BbIpaBHUBAETCS U pacluupseTcs
BMECTe C rpyAHOi NOMOCTbIO, B TO Xe BPeMsi BHeWHWe MexpebepHble
MbILWULbI MOSHMMAIOT peGpa M YBENUYUBAIOT rPYAHYI0 NONOCTb

B oGbeme. Bbixog Bo3gyxa 13 Nerkux HasbiBaeTcs BbIJOXOM, U €ro
MexaHu3Mm SBNsieTCsl NacCUBHbIM: Gnarofaps anacTUYHOCTH NErkux,
nocne paccnabnexnsi AbixaTenbHbiX MblLL NO3BONSIOWNX TPYSHON
MonocTh, KoTopasi CTPEMUTCS NPUHATL 0GbIYHOE NONOXeHue,

COKpaTUTbCA, BO3AYX BbIXOAWUT U3 NETKMX.
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OWAGPATMA

MeueBuaHbIN
OTPOCTOK TPYLHOM KOCTI

MuwesogHoe oTBepcTUe

AopTanbHoe 0TBepCTUE

osSICHNYHBIR
NO3BOHOK

CokpalieHne BHELIHWX
~ Mexpe6epHbIX MbiluL

PacwmpeHne nerkux

OtpuuarensHoe

i\ [aBnexve
/ Ha nneBpansHoe
! NPOCTPaHCTBO

OtpuuarensHoe
[1aBfexve Ha
anbBeon|

Cokpaluenue

avachparmbl XumuopevenTop

CyxeHue nerkwx Peuentopbl

pacTseHns
Paccnabnenue BHeWHMX NeroYHoit TkaHu

MexpeBepHbIX MblLuL

[NonoxwrensHoe Peuentopbl

[asnexve AblXaTenbHbIX

Ha anbBeonbl MbiLuL
Paccnabnenue
avadparmbl

XoTst Mbl ¥ cnoco6HbI COBEpLIATL BAOX W BbIOX KOHTPONMPYEMO,

B 06blYHbIX YCNIOBUSIX 3TO NpoucxoauT GeccosHatensHo. Mbl He Aonx-
Hbl KOHTPONMPOBATb [bIXaHWe — €ro KOHTPOMUPYET AblXxaTelNbHbii
HEpBHbIIt LEHTP, PacnonoXeHHbIi B CTBOME FONOBHOTO MO3ra

W PEerynupyiowwuii YacToTy U WHTEHCUBHOCTb [blXaHus.

[bixaTenbHblii LEHTP COCTOMT U3 Tpex LeHTpoB. OfHON U3 ero
(YHKUNIA ABNSIETCS (PUKCUPOBAHUE CTUMYNOB, UCXOAALMX U3 KOPbI
TONOBHOrO MO3ra, a Apyroit — oBpaboTka uHopMaLuu, noctynaoLlen
OT CreuuanbHbIX PeLenTopoB, PacrnonoXeHHbIX B TKAHSX W opraHax,
KOTOpbIE OMpeAensioT KOHLEHTPaLMo ra3oB B KpOBM, CTeneHb
PACTSXEHUS NEroYHON TKAHU U COCTOSIHUE [AbIXaTeNbHbIX Mblwy. Mocne
aHanuaa aToil MHAOPMALMM [bIXaTENbHbIA LEHTP aBTOMATUYECKN
yCTaHaBNMBaeT ONTUMArbHbIA ANS ONPEAeNeHHOr0 MOMEHTa pUTM
AbIXaHUsi COTMacHo noTpeBHOCTSM opraHuama.
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HOCOBbIE NMA3YXH

JlobHast nasyxa

Otgerbl pelueTyaTon
nasyxv

Hocoeble nasyxu — amo yenybneHus, 3anoHeHHble 8030yXoM
U pacnornoxeHHble 8 KOCMSX 8OKpy2 HOCa; U3HYmpU 3mu nasyxu
ebicmnaHbl cauaucmol, noxoxel Ha crusucmyro 060M04Ky Hoca.

KnuHoBuaHas nasyxa

YentocTHas nasyxa

TNMobHas nasyxa —__

Otgerbl peLueTyaToit
nasyxu

YentocTHas nasyxa

NPW HOCOBOM KPOBOTEYEHUU

1. Haknonutb Tynosuile u ronosy Bnepeq, 4T06bI
KPOBb MOrna BbIT€Yb HapPYXy.

2. [lblwatb pToM, @ He HOCOM, NOCKONbKY BO3AYLU-
Hble MOTOKM MOryT YyBne4b cchopmupoBaBLUmMecs
CryCTKM KpOBW U BHOBb CNpOBOUMPOBATL KPOBOTE-
YeHue.

3. HanoxuTb Ha HOC komnpecc CO NbAoM, C no-
MOLbO 6onbLoro u yKasaTenbHOro nanbues CO3-
0atb CUNbHOE U NOCTOAHHOE AaBlfieHWe Ha TO KpbIino
HOCa, U3 KOTOpPOro naeT KpoBb.

NPUYUHBI HOCOBOro KPOBOTEYEHUA

No6Hasi nasyxa

Oraenb! KNMHOBUAHOM
nasyxv

KnuHoBnaHas nasyxa

4. [lepxaTb Ha HOCYy KOMMpecc B TeyeHWe 5—
10 MMHYT, 3aTe€M CHSTb W MPOBEPUTb, HE OCTaHO-
BUNOCH NN KPOBOTEYEHME.

5. Ecrv kpoBOTEYEHWE HE NMpeKpaTUnoch, HaNoXMTb
HOBbI komnpecc Ha 10 MUHYT, 3aTeM CHOBa npo-
BEPUTb, HE OCTAHOBMIOCH MW KPOBOTEYEHME.

6. Ecnu no npowectBun 20 MUHYT KpoBoTeye-
HWe He NpeKpPaTUNOCh, HYXHO MPOJONKaTb Ha-
KnagblBaTb komnpecchl M obpaTuTbcs B Meayuy-
pexaeHue.

PUHUT

PUHWT, MM HAacMopK, — camoe
pacnpocTpaHeHHoe 3abonesaHue
HOCOBOII NONOCTH, NOSBASIOLLEECS
npu MHMEKUMOHHBIX 3aGorneBaHu-
AX AW annepriv v xapakTepuayio-
ljeecs BOCNaneHuem CnusucTomn
060M04KM HOCA U BbIGENEHNEM U3
Hee cekpeta.

MecTHble noBpexaeHUs 3aboneBaHus

+ Pa3pblB KPOBEHOCHBIX COCYAOB. + Bbicokoe apTepuanbHoe AaBneHue.

+ Tpaema. + [lpaBas cepgevHasi HeAOCTATOYHOCTb.

+  YyxepogHoe Teno. +  VI3meHeHWe kayecTBa KpoBu [remocunus, neikemus).

+  3arpsisHeHue oKpyxalowen cpepbl. +  O6wwe WHdeKUMOHHbIe 3aboneBanus (rpunn, Kopb, ckap-
+  BocnaneHue. naTuHa).

+ CunbHoe uuxaHue. +  Peskue nepenafbl AaBneHust (y anbnuHUCTOB, NETYMKOB).
+ [opaxeHue cnuancTbix obonoyek Hoca. + [lpobnembl C 3HAOKPUHHOM CMCTEMOW W TOPMOHAMbHbIE

+ Tonunbl 1 onyxonu.

HapyleHns (nonoBoe co3peBaHne, 6epeMeHHOCTb).

+  Tpuem aHTUKOArynaHToB (J'IeKapCTBeHHbIe BeLI.leCTBa).
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MIOTKA U TOPTAHb

FHOTKA Hocosble

370 kaHan B hopmMe BOPOHKM 0T 12 fo 14 cm nasyxu
ONMHON U 35 MM LIMPUHOW Y BEPXHEro Kkpas
1 15 MM y HuxHero. noTka pacnonoxeHa
33 HOCOBbIMW Nasyxamu u poTOBOI
nonocTblo, oHa yrnybnsercs B LWelo, a 3aTeM
NepexoanT B ropTaHb W nuiesod. 310
HeoTbemnemas 4acTb Kak AblXaTeNbHOM, Tak
1 NULLEBAPUTENbHON CUCTEM: MO TMOTKE
NPOXOAUT BO3AYX, KOTOPLIM Mbl AbILUM,

a Takxe nuwa.

B rnotke pasnuuaioT Tpu cermeHTa: Slablk
BEPXHSAS [N0TKA, UMW HOCOrMOTKa,

BopoHka

Bepxnsas
YeniocTb

He6Has

CBSi3aHHasA CBOei nepedHen CTEHKOW MUHAANMHE

C HOCOBbIMW Na3yxamu, Ha BEPXHEN CTeHKe

KOTOpoW Haxoautcs obpa3oBaHue U3 Fiteey
P A P MWHAANUHa

J'IMM(*)ETM‘-IGCKOI;I TKaHu, Hocdllee HasBaHue
MWHOANWHbBI TNOTKW; CpeAHAA rnoTka, unu
poTOrnoTKa, Kotopasa coo6u4aeTc;|

c BerHeVI 4acTbio p0T0B0171 nonocT u Ha
BOoKOBbIX CTEHKax UMeeT 06paSOBaHMﬂ u3
J'IMM(*)ETM‘-IGCKOI;I TKaHW, HasblBaemble
HEOHBIMM MUHAANUHAMU; U HUXHAS YacTb

[onocosbie CBA3KM

Tpaxes

[notka — 3TO KaHan ¢ MbiWEYHLIMU CTEHKAMM, COEAMHSIOLMIA POT
1 HOCOBbIE Ma3yxu C ropTaHbio W MULLEBOAOM; [NOTKa SBMAETCS Takke
OpraHoM NULLEeBAPUTENbHON CUCTEMbI. [OpTaHb — KaHan C XpsLieBbl-
MU CTEHKaMU, COEAMHSIOWNI TNOTKY C Tpaxeew; No roptaHu Bo3gyx
MPOXOAUT B NErkMe W BbIXOAUT W3 HUX, TAKXKe 3TOT OpraH BbIMOMHSET
(yHKLMIO pe3oHaTopa romnoca.

IMOTKA, BUO CBOKY

~ KnuHoBugHas nasyxa

MwHpanuHa rnoTku

Dy

J . Otsepctue
DenbTbl
€BCTaxneBon

Tpy6bI

Mem6paHa Heba
'MlleitHble NO3BOHKM

opTaHb

rMOTKN, WX TOPTaHHO-IFNOTO4YHOE
NPOCTPaHCTBO, KOTOpPOE cnepean CoeanHs-
€TCA C roptaHblo, a c3agu C nuuiesoaom.

IMOTKA B PA3PESE, B C3AOU

MwHpanuHa rnotku OTBepcTUE AEnbTbl

€BCTaxueBoit Tpybbl

Bopotka
P | Mewm6pana

Heba

XoaHbl
\ NumdaTtndeckue

Hocosas /
y3nbl

neperopogka \
/ - fAsbik

HebHas mMuHpanuHa

= HapgropTaHHuk

KopeHb fi3blka

opTaHb

Mvweson

Muwesogn

FNMOTKA BO BPEMA MMOTAHUA

OcyLuecTaneHne ABOUHON (HYHKLMM, KOTOPYIO BbINONHSET FNOTKA, BO3-
MOXHO Gnarogapsi HafropTaHHuky — 0bpa3oBaHmio B popMe TEHHHUC-
HOW paKeTKM, PacnonoXeHHOMY Ha BEpXHel CTEHKe ropTaHu; oBbl4HO
HAAropTaHHUK OCTAETCS OTKPBITbIM, YTO NO3BOMSIET BO3AYXY NPOXOAUTH
13 TOPTaHM K HOCY U HA0BOpOT, OfHAKO BO BPeMsl MMOTaHUsl HAAropTaH-
HUK 3aKpbiBaeTcs W GNOKMpyeT BXOA B ropTaHb — 370 3aCTaBNAeT
KOMOK MULW HANPaBMsiTbCA K MALYEBOAY.

1. Bo Bpems
AblXaHus Hagrop-
TaHHWK OTKpbIBaeT-
Cs W BO3AYX
NPOXOAUT K ropTaHm

3. TMocne rnotaxus
HaAropTaHHUK BHOBb
OTKpbIBAETCS

1 BO3JYX NpoXoauT
K ropTaHu

2. HapgropTaHHuK
nepekpbIBaeT nyTb
BO3MyXy, Hanpaenss
TEM CaMbIM NULLY

B NULLEBOA



FOPTAHb

310 KaHan B (hOpMe YCEYEHHOTo KOHyca,
COCTOSILLMA M3 MHOXECTBA CYCTaBHbIX
XpALLEt, COEAMHEHHBIX Pa3NUYHbIMM
MbllLam1, membpaHamu 1 CBS3KaMu.
lopTaHb pacnonoxeHa mexay rnoTkom

1 Tpaxeeil, ee pasmep U3MeHsieTcs

C BO3paCcTOM: Yy B3POCIOro YeroBeka
ropTaHb gocturaet 3,5—4,5 cm B AnuHy,
4 cm B nonepeyHom n 2,5—3,5 cm

B NepefHe-3aiHEM CEYeHMM.

B BepxHeil YacTu ropTaHu HaxoauTcs
HafropTaHHUK — Xpsily, ABUXEHUS| KOTOPOro
HanpaBnsT BO3AYX B Tpaxew BO BpeMms
AbIXaHUs W OrpaHU4MBAIOT €ro NocTynnexue
BO Bpems rnotaHus. Kpome cHabxeHus
BO30YXOM NErkUX U ero BblIBEAEHUs ropTaHb
BbINONHSET elle OfHYy HE MEHee BaxHyl
(yHKUMI0: (HOPMUPYET 3BYKU YENOBEYECKOrO
ronoca. Ha BHYTpeHHeil NoBEpPXHOCTU
TOpTaHN C KaXAOoh CTOPOHbI HaXoAsTCs Mo
ABe CKNapKu: BOMOKHUCTble — NOXHble
TONOCOBbIE CBSA3KW U BOMOKHUCTO-
MbILLEYHbIE — WUCTUHHbIE TONOCOBLIE
CBSI3KW, pa3fieNieHHble Mexay coboil LWenbio
V-0bpasHoit hopMbl, HOCsLER Ha3BaHue
roNocoBOW Lienu, kotopasi 0TBeYaeT 3a
(hopMUpOBaH1e 3BYKOB.

3BYYAHME rONI0OCA

CTPOEHUE MOPTAHU

Bug cnepeamn
HapropraHHuk

—— [loabssbiyHas
K0OTb

MepcTHEBMAHBII

Xps
pAl [MopbasbiyHas

KOCTb

Bua c6oky

FNOTKA U FOPTAHb 7

Bug c3agu

MoabsasblyHas KOCTb

HapropTaHHuk

LL{ToBMAHBIN XpALY

YepnanosuaHblit
XpsLL,
PoXKoBUAHBIN
XpsLL,

LL{nToBMAHBINA

XpsLLy
,,__.-Llepnanoswnglﬁ
XpsLLy

— TlepcTHeBMAHbIN
XpsLL,

3BYyKW, KOTOpble WM3AET YENOBEK, BO3HMKAIOT M3-3a BUGpaLMM romno-
COBbIX CBSI30K BO BPEMsl MPOXOXOEHUS BO3MyXa W3 Merkux Hasapg
B POTOBYIO MOMOCTb; M3 3BYKOB uenoBek o6pa3oBbiBaeT crosa. Mpu
BOXe, KaK 1 Mpy BbIJOXe, KOraa YenoBeK He pasroBapuBaeT, ero ro-
I0COBbIE CBSI3KW paccrabneHbl U MPUCIIOHEHbI K CTEHKaM FopTaHu Tak,
yToBbl BO3aYX npoxoaun Ge3 kakoro-nubo compoTuenenus. W Haobo-
pOT, KOrja YenoBeK pasroBapuBaeT, BO Bpems Bbigoxa Gnaropaps
MblLLLi@M, COKpALLAMLLMM FOpTaHHble XPALUM, TOMOCOBbIE CBSI3KW Ha-
npsralTcs, NpubnUXalTCs K cpesHel NMHUW TopTaHu W BUBPUpYOT,
npexae Yem Bo3ayX U3 Nerkux BbIAAET Hapyxy. Tak, cornacHo ctene-
HU HanpsikeHWs U (hopMe, KOTOPYH TOMOCOBbIE CBSI3KM MPUHUMAIOT
B OMpefieneHHbIil MOMEHT, 0BpasyloTCst 3BYKM PasHON BbICOTHI.

Bua cBoky FOPTAHb
HaproptaHHuk :‘i“‘ A

MoabsisblyHas M
¥ ¥

Hapronocosas nonoctb
//

JloXHble ronocosble
CBA3KM

KOCTb
Xenyaoukun MopraHbn

LuToBMAHO- VA P
noabA3bIYHasA __ [onocoBble CBSA3KK HaﬂrOpTaHHI/IK
MbilLa

'a Mogronocogas nomocts ,~~ Haaronocosas
LWnToBMAHO P nonocTb
HaaropTaHHas Bua cnepeau / / /I‘Iom;ﬂsuquaﬂ
cBsi3Ka / KOCTb
LLuToBMAHbINR s LLuToBmMaHO-
XpsLL,

noabA3blYHasa

I'IepCTHeBMAHbu?{ MembpaHa
Xenynouku

iy MopraHbn

Tpaxes p

[onocosast Lwenb

LLlI/ITOBVIﬂHO-I'IO,CL'bﬂSbIHHaH Mblwya LLlI/ITOBVIﬂHbIVI

XpsiLy
Yepnano-yuToBuaHas Mbilla MepcTHesnaHbilt
s ¥ — XpALY
anHAs NepCTHe-YepranoBuaHas Mg _—

Moaronocosasi NonocTb
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TPAXES! U BPOHXU

TPAXEA

LL{1ToBMAHBIN XpALY

Bug
cnepeau

U

MepcTHeBNAHBIN XpALL
MepcTHEBNAHBIN XpALY
; Xpsiwy Tpaxeun

naBHbI nesbli
/ 6GpoHx

Xpswm Tpaxeun

MepenoHyartas
CTeHKa Tpaxeu

'naBHbIin Npasblit

6poHX naBHbIA npasbli

6pOoHX

CIM3NCTAA OBOJIOYKA OPFAHOB [bIXAHUA

Cnoit, BbICTUNAIOWMA BHYTPEHHIO YacTb Tpaxeu U GPOHXOB, OAUHAKOB
Ha BCEM MPOTSKEHUW AblxaTembHblX NyTeid. B OCHOBHOM OH COCTOMT
13 OJHOTO CMOS KNETOK LWUMMHAPUYECKON Unu KyGudyeckoit topmsl,
KOTOPbIA MOXET UMETb Pa3Hyl0 TOMLMUHY; NOBEPXHOCTb CMU3UCTOM
060M0YKN MOKPbITA PSLOM PECHUYEK, MOXOKMX HA MOABUXKHbIE
BOMokHa. Cpeau 3TUX KNETOK pacronoxeHbl W Apyrue — valleyko-
BUOHblE, HEOBXOAUMbIE AN BbigeneHus cnuan. Hanuuue Takux
KNeToK B CMM3UCTON 06OMNOYKe NO3BOMSAET KOHAULMOHMPOBATL BO3AYX,
nocTynawmLuit B Nerkme, yBNaxHATb U OYULLATb OT 3arps3HEHHN.
Cnu3b 0BpasyeT NUMKylo NAEHKY Ha BCei MOBEPXHOCTU AbiXxaTembHbiX
nyTeil, KoTopas 3afepkuBaeT MeNkue YacTulbl, He OT(UNbTPOBaHHbIE
BEPXHUMMU AblXaTeNbHbIMU NYTAMU U Nonaslme B nerkue. PecHu4ku
npy NOMOLLYM BONHOOGPA3HbIX ABUXKEHMI NepemellanT cnusb

C MPUNMNWKMU K HEIl YacTULamMu B HanpaBneHun ropTaHu.

MpoCBET fbIXaTeNbHOMo NyTH -

Crnsb
PecHnyku
PecHuyHble \Haweqxo-
KneTku BUAHas
KkneTka
BasanbHas § i _ BasanbHas
KkneTka Mem6paHa

w LWnToBuaHblit xpaw,  |]
\

Tpaxesi — nonblit OpraH, CTeHKM KOTOporo o6pa3oBaHbl Xpsala-
Mu. OH coefnHsIET ropTaHb C BGPOHXaMuU — KaHanamu, KoTopbie yepes
MHOrOYMUCNEHHble pa3BeTBNEHUs rmyGoKo NPOHUKAOT B nerkue,
obpasylowux BMECTe C HUMU BHYTPEHHWE AblXaTenbHble NyTM, — No
HUM BO3[lyX NOCTynaeT U3 Hoca B nerkue 1 obpaTHo.

TPAXEA

Tpaxes — 370 kaHan, pacnonoXeHHbI nepea
NULEBOJOM: OHa HAYNHAETCS 3a ropTaHbio,
NPOXoauT MO NepeaHel LEHTPanbHOi YacTu
wen u 3akaH4nBaeTCs B rpyaM, 3a BEpXHen
yacTblo nuLieBoja, pasaBamBasich U obpasys
[Ba rnaeHblx 6poHxa. Touka, rae Tpaxes
nenuTcs Ha ABa GpoHXa, Ha3sbiBaeTCs TOYKOM
6udypkaumum tpaxen. Tpaxes npeacrasnser
coboil JOBOMbHO XecTkoe obpasoBaHue,
NOCKONbKY COCTOWUT U3 NMATHAaALATH MMu
ABajLaTh NpoYHbIX Xpsileit B popMe MOAKOBbI,
OTKPbITbIX C3a4M, HO MOYTU 3aKpblBAKLUX
OKPYXHOCTb KaHana. 3afHsis yacTb Tpaxeu,
He 3aKpbiTasl Xpsiamu, COCTOMT U3 COELUHU-
TENbHOW U MbILWEYHON TKaHU.

Bug c3agu

Yepnanosua-
HbIil XpALL,

naBHbI NeBbI
6pOoHX

CNN3NCTO-PECHUYHAA CUCTEMA

YacTnukm 1 MUKpoopraHuambl Cnnsb PecHuukm

Hanpaenenve asuxenus
KneTku pecHuyek

Mukpobb! u 3aepsizHeHus, komopble docmueaiom cau3ucmol 060/104Ku
AblxaTenbHbIX NyTeil C BAbIXAEMbIM BO3OYXOM, 33/1epXMBAIOTCS CTIOEM CIIU3U
U nepeHocames k anomke 6naezodaps cKoopAUHUPOBAHHBIM OBUKEHUSM
DECHUYEK.
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BPOHXWANBHbLIM CTBON

Tpaxes BepxyLeutas
BepxyweuHas

3apHss

4l
’ [Mepepnss

[MaBHbIA
nesbln
GpoHX

BepxHAa A0NA Npasoro nerkoro

£ ~ BepxHsas
: N —— ; \ 13b14KOBAS
[epenxsin ;
\ 4 TnaBHbiit RUSRIRG
13bI4KOBAS

npaBbIit
= g 6poHx
g& Bokosan 0 \ B |
= = pasble 1 Nesble ___— Bepxuag
=
& g Cpepsn [10neBble GpoHXY \ N
@ .
58 N
= .
= . \ \ Cpegnas
~ 2 e
BepxHsia * ) | \ ‘ ‘\‘,. 6GasansHas
o N
° MepesHss
0 MepeaHsst 5 PeaH:
o 6asanbHas a3anbHas
o
o CpepHss
c 6asanbHas \ ‘ Eoxoas
% )
§ Bokosast A~ \ 6GasanbHas
& 6asanbHas i1 o
X 8 %
1 ) ’
X
3aaHss 3 3apHsa
6asanbHas 6a3anbHag——
BpoHxu — 370 TpybuyaTble CTPYKTYpbl C XPSLLEBLIMUA CTEHKAMMU, BpoHxu yMeHblaloTCs B JuamMeTpe, Nepexoast B GpoHxMonsl,
KOTOpble MOSIBUNMCHL BCReacTBUe Gudypkayumu Tpaxen; MHOTOYUCTIEH- cnuanctas 06onoyka KOTOpbIX COCTOUT U3 PECHUYHOTO AMUTENUS,
Hble pa3BeTBNEHUS BPOHXOB pPacnonoxeHbl 40 camblx nerkux. OT He cofepxallero knetok, BbipabaTbiBawWmux cnu3b. BpoHxuonbl Takxe
Tpaxeu oTxoAsT Aa 6poHxa no 10—15 MM B AuameTpe, KaxAabli u3 nofpasfensioTcss Ha MeHbluMe OTBETBNEHUS — KOHeYHble GpOHXMOnbI,
KOTOPbIX MAET K COOTBETCTBYIOLEMY NErkomy; GpoHxu paspensoTcs Ha 3ajja4ya KOTOPbIX COCTOMT B BEHTUAALMM (DYHKLUNOHAMNbHBIX €ANHNL
GpoHXManbHble AONU, Takke pasfeneHHble Ha CerMeHTapHble U nopcer- nerkux (MeroyYHbl auuHyc) U pasnuyHbIX gbixaTenbHbIX GpoHxuon,
MeHTapHble GPOHXU, KOTOPbIE, B CBOK OYEPEeAb, Pa3fensTcs no mepe nepexoAslnx B anbBeONAPHbIE MELOYKMU, TAE W NPOUCXOANT
yMeHblUeHUs nx pasmepa. razoo6MeH Mexay KpoBbio M MOCTynakLnUM BO3AYXOM.
Kanansi
KoHeuHble  [lbixaTenbHble 1 anbBEONspPHbIE
CermeHTapHble GpoHXM MoacermeHTapHble GpoHXM BpoHxuonsl 6poHxuonbl  BPOHXMONbI MELLIOYKM

I 11 | 1l I |

> | s NI
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NETKUE

BepxyLuka

BepxHsas pons

Kocas wenb

HuxHsis pons

KopeHb nerkoro

NeBoe
nerkoe

OcHoBaHue

HwxHnsas gons

Nerkne — fBa 06bEMHbIX OpraHa MOMyKOHY-
COBMAHON pOpMbI, 3aHUMaloLWne BinbLuyto
yacTb rpyfHoi nomocTu. Kaxpoe nerkoe
“MeeT OCHOBaHWe, KOTopoe MnoajepxuBaeTcs
anadparmoii — MbllLeld, pasgensiowen
TPYAHYI0 W BPIOLLIHYI0 MONOCTH; BEpXHUe
4acTi Nerkux MMerT OKpyrnyl dopmy.
Nerkne paspeneHbl Ha fonu rny6okumm
wensamu. B npaBom nerkom Age Lienu,

a B NeBOM — BCEro ofHa.

Kucnopon — XWU3HEHHO HEOBXOJMMbIN TA3

Nerkue — pgBa ry6yaTbiX OpraHa, PacronoxXeHHble BHYTPU rPyAHON
nonocTu, — cooBLalnTcsa C BHEWHeR Cpedoit Yepes AbixaTenbHble
MyTU U OTBEYAIOT 33 KU3HEHHO BaXHY0 ANs BCEro opraHuama
(yHKLMIO, BbINONHAS ra3oo6MeH KPOBU C OKpyXalolei cpeaoi.

CTPOEHUE NErKUX

Bua ¢ MmeananbHoOW CTOPOHbI

__—— Bepxywka nerkoro

BepxHsas gons
JleroyHble apTepun

Kocas wenb

[opu3oHTanbHas
wenb

Numdatuyeckue
yanel

JleroyHble BeHbI

CpepgHsis gonst

BepxHsas pons MpaBoe

nerkoe

MexgonbHas wwenb OcHoBaHue HwxHas gons

Kocas wenb

Kaxgnast nerounasi 4ons COCTOMT M3 Pa3nuyHbIX
CErMEeHTOB, BEHTUNMPYIOLMXCS BpoHXaMU;
KaXablii CEerMeHT, B CBOIO 0Yepesdb, COCTOUT U3
MHOXeCTBa BTOPUYHbIX [OMei, Kaxaas 13
KOTOPbIX COAEPXKMT OT TPEX 10 NSTH aLHY-
COB — KPOLUEYHBIX CTPYKTYP,
ABNAOWNXCH PYHKLMOHANBHbI-
MU eQMHULAMI NETKHX,

B KOTOPbIX MPOMUCXOAMUT
ra3ooGMeH Mexay

KPOBbIO ¥ BO3JYXOM.

PACTONOXEHUE NEFKKUX

YenoBeueckuil opraHuaM HyXgaeTcs B MOCTOSHHOM ra3oobmete
C OKpYXalolleil Cpesoit: C OQHON CTOPOHbI, OpraHU3My HeoBXxoum
KMCMOPOZ ANsi NOAAEPXAHUS KNETOYHOW aKTUBHOCTM — OH MCMOMNb3y-
€TCs Kak «Tonnueo», Gnarogapst KOTOPOMY B KNETKax OCYLECTBNAETCS
MeTaBbonuam; ¢ Apyroit CTOPOHbI, OPraHuaMy HyXHO OCBoGOXAaThCs
OT YIMekucnoro rasa — pesynbTara KneToyHoro MetaGonuama, mo-
CKOMbKY €ro HaKoMneHWe MOXET Bbi3BaTb WHTOKCMKauuio. KneTku
OpraHu3Ma HyXZalTcs B KUCNOPOAE MOCTOSHHO — Hanpumep, Hepsbl
TOMOBHOTO MO3ra efBa N MOTYT CyLiecTBOBaTb Ge3 KuCroposa faxe
HECKOMbKO MMHYT.




NErOYHbIA ALIMHYC

JleroyHas
n f§ erounaq

BeHa

Bpoxxuona

[bIxatenbHas
6poHxuona

Anbseonsl

_ AnbBeonsip-
HbIA X0A

AnbBeOonspHbIN
MelLLoyeK

Tle20unblli ayuHyc — 3mo ¢hyHKYUOHabHas eOUHUYa Ne2KUX, KPOWEYHbIL
Y4acmoK MKaHu, 8eHMUIUPYEMbIL KOHEYHOU 6POHXUOMOL, 0m Komopoli omxodsm
ObIxamesibHble GPOHXUOMbI, obpasyrowjue danee anbeeonspHble KaHasbl.

B KoHue Kax0020 anbeeonsipHO20 KaHana Haxodsmcs anbeeosbl, MUKDOCKO-
NUYecKue 3macmuyHble Wapuku ¢ MOHKUMU CMEHKaMU, HanofHeHHbIe
8030yXOM; abeeosbl COCMaesiom anbeeonspHbIl NYYOK UMU Mewioyek, 2de
U npoucxodum 2a3006MeH.

NEFKUE

BMA nNoa MUKPOCKOIOM
NEFOYHbLIX ANBBEON U KAMUINAPOB

[MpocBeT fbixatenbHoro nyTu
OHpoTenuansHas
KneTka Kanunngapa

MexanbseonsipHas
neperopoka

BasanbHas MembpaHa
AnbBeonspHbIA Makpodar
[MoBepXHOCTHO-aKTUBHOE

BeLLecTBo
Knetka NOKpbITUA

KneTka, BbipabaTbiBatoLias
NOBEPXHOCTHO-aKTUBHOE

BELLeCTBO
JleroyHbln kanunnsp

ToHKUE CMEHKU anbeeos cocmosm U3 00HO020 Cr0s KIemok, OKPYXEHHO20 CrioemM
MmKaHU, Komopas noddep)i(ueaem ux u omdenisiem om anbeeosn. Buecme ¢ anbeeo-
namu moHkou MeMﬁpaHOU omoeneHb! U KPpOB8eHOCHbIe Kanumnnapbl, NPoHU3bI-
saroujue neekue. PaccmosiHue Me)KOy eHympeHHelj CMeHKOU KPOBEHOCHbIX
Kanunnspos u anbeeon cocmaensiem 0,5 mbicsayHol oonu munnumempa.

FA300BMEH

NeroyHas UMPKyNALMS KPOBU

JlerovuHsie
apTepum

AnbBeona

JleroyHble
BEHbI

=

co;

BeHbl
[a3006MeH B TKaHsX
Cucrema

kpoBOOGpaLLeHUs

P
Oputpouut /\1

[a3006meH

B anbaeornax Monekynbi kucropopa (02) M yrnekucnoro

rasa [CO2) UMPKYNMPYIOT MO KPOBM, NPUCOEAM-
HAACb K TeMOrnoBuHy KPacHbIX KPOBSHBIX
Teney, KOTOPbIe MePeHOCST UX Mo BCeMY
opraHuamy. Monagas B nerkue, apuTPOLMUTSI
0TAAKT MONEKymbl YIAEKUCHOro rasa u yHocaT
MONeKyNbl KMCMOpoAa MocpeacTBOM mpouecca
AN dY3UU: KUCIOPOA NpUCOeANHAETCA

k remornoGuHy, a yrnekucnbiit ra3 nonagaet

B Kanunnspbl BHYTPU anbBeos, W Yenosek ero
BblAbIXaeT.

JleroyHbin
kanunnsp

Kposb, oforaljeHHass KMCNOPOAOM, Bbliiast
U3 Nerkux, HanpasnseTcs Kk cepauy, KoTopoe
BbiGpacbiBaeT ee B aopTy, NocCne Yero no
apTepuaM oHa AOCTUraeT Kanuinsapos
pasNNYHbIX TKaHel. TaM BHOBb MPOUCXOANUT
npoyecc AUt dhY3nnN: 13 KPOBU KMCMOPOA nepe-
XOAWT B KNETKW, a U3 KNeToK B KpOBb nonagaet
YrAeKucnblit ras. 3aTeM KpoBb BHOBb
noctynaet Kk nerkum, 4tobul o6oratuTbCs
KMCroposoM.

CHCTEMHbIN

/
l Kanunnap
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rIM EBAPEHME OCHOBHOW (hyHKUWEW NUUEBAPUTENbHOW CUCTEMbI ABNAETCA

I-I-l nepepabaTbiBaHMe NUWMU, KOTOPYIO YENOBEK MOrNOLWAET eXeAHEBHO,
6narogaps yemy BbicBOGOXAalOTCA, yCBAUBAKTCS, a 3aTeM TPAaHCMOPTH-
pylOTCS C TOKOM KPOBM BO BCE YrONkW OpraHu3Ma OCHOBHbIE MUTAaTefb-

Hble BellecTBa, AaBas Heob6XoAUMble 3NEMEHTbI U 3HEPruo Ans
obpasoBaHus TkaHeil N obecneyeHns BCeX KU3HEHHO BaxXHbIX QYHKLUN.

MIEBAPHTERLHLIA TPAKT OPFAHbI MULLEBAPUTENBHON CUCTEMbI

MuuwesapuTenbHas cuctema COCTOMT M3
ANMHHOTO KaHamna, KOTOpbIA MPOXOAMT Mo

BCEMY 4YenoBEYEeCKOMY OpPraHu3my, Hauu- : Pot
HasCb PTOM W 3aKaHYNBASACb aHamNbHbIM HavarbHblll OTAEN MULYEBAPUTENbHON CUCTEMBI,
oTBepcTMeM. 3a KaxAbli OTAEN nuwesapu- OCHOBHOI! 3afayeil KOTOPOro SBMSETCH U3MeNbYeHne
TeNbHOI CUCTEMbl OTBEYAET ONPEAEneHHbl MU M CMAYMBAHUE € CTIOHO C LIEMbIO MOATOTOBKM
opraH, BbINOMHAOWUA 0COBbIE (YHKLMM. K AanbHeilleMy NpOXOXAEHMI0 N0 Xeny[o4Ho-

PaGoTa opraHoB NuileBapuTENbHON CUCTe- kuLIe4HOMY TpakTy

Mbl XOPOLIO CKOOPAWHUPOBAHA M Hanpasmne-

Ha Ha paclienneHue npoAyKTOB, nornouje-

HWe nUTaTeNbHbIX BeLecTB, NOMyyaemblx TN
B rnpouecce nuileBapeHus, W BbiBEfEHUE
HeycBaMBaeMblX OCTaTKOB.

p Inotka
kaHan, pacronoXeHHbIn 3a pToM
1 MPUHUMAKOLLMIA yyacThe B rNOTaHUM MWLM

%

Muwesop
KaHan, no KOTOPOMY MULLEBO KOMOK
NPOXOANT OT FMOTKM K XKENyAKY

Xenypok

oMbt OpraH C MbILEYHbIMU CTEHKaMK,
HaKannuBawLLMiA NNLLEBOA KOMOK,

a 3aTeM pa3menbyalLui ero

1 BblpabaTbiBaloLmit 0COBbIN CekpeT —
KeNyAOuHbIA COK, NepeBapuBatoLLuii Ly
B MONYXUAKYKO KalnLy

MeyeHb

opraH, BblpabGaTbiBalowyil Xenyb, kotopas
HeoBxopMMa [Nt nepeBapyUBaHUs XUPOB,
11 BbINOMHSAIOWMA Pa3nnyHble PYHKLAN

B npotiecce metabonusma, Takue kak
MHaKTUBALUS U YCTPaHEeHUe TOKCUYHbIX
3NeMeHToB

XenuHbli nysbipb

nonblit OpraH, CoAepXaLluit xenyb,
BbIpaboTaHHyH0 NeyeHblo, 1 B npoLecce
nuLieBapeHns BbibpackliBalowyii ee

B /1BEHALATUNEPCTHYIO KULLKY

MopxenynoyHas xenesa
opraH, BblpabaTbiBaKLLMA NOAKENYLOYHbI
(naHKpeaTMYecknit) CoK, COCTOSLLMIA U3 0COBbIX
thepmeHTOB, Grarogapsi LENCTBUID KOTOPbIX
NPOVCXOANT paclyenneHne MuLLEBbIX ANEMEHTOB

[BeHaguaTMnepcTHas KuiwKa
nepBbIii OTAEN TOHKOTO KULWEYHUKA, Fae nuwa
nepeBapuBaeTCs Nog AEHCTBUEM KULLEYHbIX
(hepMEHTOB, MOAKENYAOUHOTO COKa U Xenun
11 PaCLLEnnseTcs Ha OCHOBHbIE MUTATENbHbIE
BellecTa

ToncTbin KMWeYHUK

ONWHHBIA KaHan, rae 3aBepluaeTcs
NpOLIECC YCBOEHUS NUTATENbHbIX BELLECTB,
BCaCblBaeTCs BOAA M3 NULLEBOrO

KOMKa, @ HempuroHble Ans fanbHeLero
nepeBapuBaHNs OCTaTKM MpeBpalLaTcs

B (beKamnbHble Macchbl

TOHKMA KULWEYHUK
ANUHHBIA KaHan, COCTOALMA U3 Tpex OTAEnoB:
[BeHaALaTUNepCTHON, TOLed ¥ NOAB3AOLIHON KMLLOK,
Tfie NPOMCXOAMNT BCACbiBaHNE B KPOBb NUTATENbHbIX
BELLECTB 1 MOCMEHNe UX C TOKOM KPOBW B MeYeHb

Mpamas kuwka

nocneaHnit oTAen TONCTOrO KULIEYHNKa,
[fie CKannMBaloTCH OTXOAbl MpoLecca MuLLeBapeHmns
ANs M3 fanbHeLero BbiBEAEHNS U3 opraHn3ma




OTOENbI EPIOLUHON MONOCTY

BepxHsist 4acTb GpIOWHONA NONOCTU COBEPKUT

B OCHOBHOM OpraHbl MULLEBapUTENbHO! CUCTEMBI.
BptolwHyio NonocTb MOXHO pasfenuTb AByMs
rOPU3OHTANbHLIMU U ABYMS BEPTUKANbHbLIMU
NIMHUAMK, KOTOpble 06pa3ylT AEBATb YCNOBHbIX
BpIoLHbIX 30H. B BepxHel YacTu HaxogsaTcs nesas
1 npaBasi NoAB3fOWHbIe obnactv u anura-

CTpuii. B cpepHelt yacT pacnonoxeHbl
NEeBbIA U NpaBblil hnaxru, unu
NOSICHUYHbIE 30HbI, MeXZy HUMK —
OKONonynoyHasi 30Ha, Unu mesora-
CTpWUi, B LEHTPE KOTOPOI HaxoauTcs
nynok. BHu3y pacnonoxeHbl nesas

= ey
&) (D

)

0

_ dnuractpuit

1 npaBasi NOAB3AOLWHbLIE NOMOCTH, ~
UMW NaxoBble 30HbI, U nogbplowue, /
unu nobkosasi 06nacTb. Nesoe
noppebepbe
Mpasoe omerlF o
— KoronynoyHast
nogpebeppe — s Y
30Ha
[Npasas
6okosas ! fesas
obnactb Gokopas
obnactb
[Npasas
nogB3goLHas
obnactb
Hapno6kosas i JleBasi
obnactb noag3aoLHas obnactb
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YYBCTBA rofiofA U CbITOCTH

YyscTBa ronoaa M CbITOCTU PerynupyoTcs
ABYMSl HEPBHbIMU LIEHTPaMK, PacnosoxeH-
HbIMU B FONIOBHOM MO3re B runoTanamyce:
LieHTPOM Trof104a ¥ LEHTpoM cbiTocTu. CTu-
MYNMPOBAHWE 3TUX LIEHTPOB 3aBUCUT OT
WHOopMaLuKM, NocTynaLen B BUAe HepB-
HbIX MMYbCOB. Korga xenygnok nycToi Ha
NPOTSIKEHUM JONTOT0 BPEMEHW, aKTUBUPY
€TCsl LIeHTP rofiofja 1 y Yernoseka BO3HMKa-
€T XenaHue noecTb, TAkKB OHO BO3HMKAET
npu BUAE WM OLyLIEHWM 3aNaxoB MULM.
W HaobopoT, Koraa Xenynok MofHbId, CTU-
MYNIUPYETCS LEHTP CbITOCTU U XenaHue
eCTb MCYesaer.

LlenTp ronoga

LleHTp cbiToCTH

OCHOBHbIE MPWYUHbI OCTPOW BEONU B BPIOWHOW MONOCTU

Meauku yacto mcnonb3aytt MEYEHb W XENYHBLIE NYTA

TEPMUH «OCTPbIA KUBOTY, +  TpaBMaTUYeckuit paspbis
4To6bl 0603HAYNTL TSXKEMbI + abecuecc )
cnyvait, Tpebytowuit *  OCTpbIA XOneyucTut
He3aMeAnuTENbHOro * KEMYHbIE KOMWKM

BMellaTenbCTBa, BO MHOMNX
cny4vasax xupypruyeckoro.

MpoucxoxaeHne Gonn Moxet TOHKUW KNLIEYHUK

ObITb pasHbIM, OHa +  s3Ba [ABEHaALaTUNEepCTHOM
BO3HWKAET He TOMbKO KULLIKM

BCNeACTBUE 3aboneBaHuit *  HenpoXoguMocTb

OpraHoB MULLEBapUTENbHON *  paspbiB unu npobopaeHme
CUCTEMBI, KaK YacTo AymaloT. * OCTpbIli racTpO3HTEPUT
CyulecTayeT MHOXecTBo «  auBepTukyn Mekkens
ApYrux NpU4uH BO3HUKHOBE- * MECTHbI 3HTEPUT

HWS ocTpoit 6onn B BpIoLLHOM .
nonocTH; 4acTo OHa .
COMPOBOXAAETCS PBOTOM,
TBEPAOCTbI0 CTEHOK GpIoLLHOM

WHBarnHayusa

TpeByIoLero CPOYHOro .

AVBEPTUKYNUT ,
MeaMLMHCKOro ocMoTpa Ans +  paspbis

onpeaeneHins ero NpUYnHbI unn npoboaekne

1 NpOBEAEHUs COOTBETCTBYIO- «  anneHauuut

Lero neveHus. *  MHOpOAHble Tena

KMWWBYHbIA TyBepkynes ‘
TONCTbIN KULEYHUK
nonocTH 1 xapom. 3aech * 5I3BEHHbIA KonuT
peyb UAET He O KOHKPETHOM * WH(EKLMOHHBIA KOnUT
3aboneBaHuu, a 0 Nepeny- * 33BOPOT KULIOK
HOM [MarHocTMpoBaHuy « pak
OYeHb OMACHOTO COCTOSIHMSA, *  MHBaruHauus

XENYLOK
/ ¢ A3Ba
[+ pak

CENE3EHKA

* WHGapKT
+ abecuecc
*  pa3spbiB
BPIOWNHA

*  NepuUToHUT

BHYTPEHHUE TEHUTAIIUK

KEHLWWHbI

*  paspbiB

* WHekuus
+  cypoporu

*  pa3spbiB KUCTbI SUYHUKA

*  BHemaToyHas GepeMeHHOCTb
+ abcuecchl

*  OCTpbIii CanbNUHIUT
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PoT, HayanbHbIA OTAEN NULEBAPUTENLHOW CUCTEMbI, UMW NONOCTH
POTOBAH nonOCTb pTa, COCTOMT W3 PA3NUYHbIX CTPYKTYP, NO3BONSIOLMX NOATOTOBUTH

nuwy Ans fanbHedlwero npouecca nepesapuBaHus: 3yGbl nepemansi-

BalOT W Pa3MenbyaloT KyCouki NULLM, KOTOpble NepemelnBatTcs

A3bIKOM M CMa4uBalOTCA CAKOHON; ABUXEHMA FyﬁaMVI n wekamu
nOMOrarT NPOTONKHYTb KOMOK NULKX Aanee no nuuiesody.

POTOBASA MONOCTb

BepxHsisi ry6a

ryebl

Tseppoe He6o
3y6bl BepxHeil

YencTu

BepxHsisi ry6a T'y6Holt xenobok

Msrkoe Heo

los Heba  Potoaas wens TyGHoit %enoBok

A3sblvok
Cnaitka ry6

HebHble

MUHAANMHBI Cnuaucras

obonouyka
pra

Huxnss ry6a T'y6Holt Byropok

BraguHa nopGopogaka

He6Ho-sa3bluHas

Ayxka yBbl — ABE KOXHO-MbILEYHblE CKNafKu, MOKPbITHIE KOXEN C BHELIHEN
CTOPOHbI U cnuaucToit o6onoykoit U3HyTpu. Mybbl YenoBeka KpacHOBaTO-
ro LBeTa, NOCKOMbKY B HUX MHOTO KPOBEHOCHbLIX COCYAOB U HEPBHbIX
OKOHYaHuil, obecneymsarowmx rybam BbICOKYHO YyBCTBUTENbHOCTb.
OyHKUMM ry6 MHOroo6pasHbl: OHWU MPUHUMAKT yyacThe B NepexXeBbiBa-
HUW NUwK 1 06pa3oBaHUK 3BYKOB, a TaKKe BbINOMHSIOT CEHCOPHbIE
1 acTeTUYECKME (YHKLMM B YeNOBEYECKUX B3aMMOOTHOLLIEHUSAX.

3y6bl HUXHEN
Yenctn

HuxHsist ry6a

CINIOHHbIE XENE3bI

PasnuuHble xenesbl oTBevanT

3a BbIpabOoTKy CMIOHBI, LiEeNoYHON
NpO3payHoON U HEMHOro BS3KOW
XMAKOCTM, COCTOSAILER U3 BOAbI,
MWHepanbHbIX coneil, MyLMHOB
(coeauHenunit 6enka c rrko3amu-
HOM), NENKOLMTOB U (HEPMEHTOB.
XoTd B pOTOBOW NONOCTH
HaxoAMTCs MHOTO Xenes,
BblpabaTbiBaOLLMX CrIOHY, OkoroywHas xenesa
OCHOBHbIMM SIBNSIOTCA TPU Napbl,
BbINycKaloLne CBOW CekpeTbl

B POTOBYIO MONOCTb: OKOMOYLUHbIE,
NoABLA3bIYHBIE U NOAYENIOCTHBIE. MobsabluHas Keneaa
CnioHa yBnaxHseT nuuy, 4to
cnocobCTBYET ee NepexeBbiBaHMIO.
Takxe cnioHa obnagaet aHTucen-
TUYECKMMMU CBONCTBAMU W, KpOMe MoAveniocTHas xenesa
TOr0, COAEPKUT NULieBapPUTENbHBIN
(epMeHT, KOTOpbIN yXe BO pTy
HaYyMHaeT paclennsTb YrneBoAbl.



3Ybbl

3ybbl — TBEp/ble, MPOYHbIE OPraHbl, PacnonoXeHHble Ha YenCTHbIX
KOCTSIX, OCHOBHOW 3ajayeil KOTOPbIX SBNSeTCH OTKyCbiBaHue (peslibl),
paspbiBaHie (Knblku) W pasmenbyeHne (Manbie u Gonbline KopeHHble)
nuwy. Kaxablii 3y6 cocTonT M3 Tpex yacTei: KopoHku 3yba, koTopas
BMAHA Haj [ECHOW; WelKku, CPeAHeln YacTu, NPUKPbITOA AEeCHOM;

1 KOPHS, HUXHEN YacTi 3yba, Haxopslencs B KocTU. BHelwHss yacTb
KOPOHKN COCTOMT U3 3y6HOM amanu, camoit NPOYHOI TKaHW OpraHu3ma;
BHYTPEHHSIS 4acTb KOPOHKN COCTOWT U3 [leHTUHA, MeHee MPOYHON TKaHu,
YeM 3manb; KopeHb 3yba Takxe COCTOMT U3 AeHTMHA. [of AeHTUHOM
Haxoputcs Gonee msrkas ry6yatas TkaHb, Nynbna, B KOTOPOit pacnono-
XEHbl BCE KPOBEHOCHbIE COCYAbl W HEPBbI, MAYyLIME U3 KOpHS 3yba.
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POTOBAA NMONOCTb

3YBHbIE PAAbl YENOBEKA

| MepepHne pesupl

[NepBble manbie

Y yenoseka Ha NPOTSKEHUU XM3HW 3yBbl PACTyT ABAXAbI: BPEMEHHbIE, KOpeHHbie
Bropble manbie
20 monouyHbix 3y6oB, BbinagaloT k 7—8 roaam, 4tobbl 0cBOGOANTH KOpEHHbIE
MecTO MOCTOSIHHbIM 32 3y6aM, KOTOpble He 3amelalTcs. MNepBble Gonblume
KOpEeHHble
Bropble 6onbluve
KOpeHHble
TpeTbn Gonblume
BMObl 3YEOB roperbie
Manbie Manbie
Bonblune kopeHHble KOPEHHbIE Knbiku Peaupl Knbikn KOpEeHHble Bonblune kopeHHble

CTPOEHUE 3YBA

KopoHka

7 e o ;_____;._’.———-—— Omansb
; %

Koetb

MaructpanbHbii
COCYANCTO-HEPBHbI
nyy

KAPUEC

3y6Hoit kapuec, Haubonee pacnpocTpaHeHHas GonesHb 3y6oB, pas-
BMBaETCS BCNeACTBUE pacnaja LenoCTHOCTM TBEpAblX TkaHew 3yba,
UTO CTAHOBMTCS MpU4YMHONW 0Bpa3oBaHus 0TBEpCTUs B 3ybe, koTopoe
NpUBOAMT K pa3pyLienuio 3y6a u ero notepe. Cpeay NpUYMH BOHUK-
HOBEHWSI kapueca MOXHO Ha3BaTb TEHETUYECKYI NPeApacronoXeH-
HOCTb, MHAMBMAYaNbHYK CKMOHHOCTb K Pa3BUTUIO kapueca BCneacTeue
9KONOTMYECKUX NPEANOCHINOK WM MPUCYTCTBUS B POTOBOK MOMOCTH

1 qfa—-——i—/‘ue”“‘“ onpefeneHHoro Buaa GakTepuii, NPOM3BOASALMX KOPPO3MIHbIE Belle-
Mynsna CTBa, KOTObIE BAWAIOT Ha 3y6Hylo aManb, a Takke YpesmMepHoe fo-
TpeBneHve caxapa, NOCKOMbKY Npu 3ToM Ha 3yBax obpasyeTcs Hamer,
. LecHa B KOTOPOM pa3MHoXatwTcs BakTepuy.
=
¥}
3 Cocyppl 1 HepBbl
nynefel : H—Smanb PasButue kapueca
TepuopoHT 1 HeHTuH
Mynbna
2 HewenT koprs LlemeHT KopHst
2 Kawan kopHs
N
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NMULLEBOA U XENYOOK

MULLEEBOA (BWUAO CMEPEOW)

LLiuToBMAHBIA XpALLY

MepcTHEBUAHBIN XpALY

BepxHuit cduHkTep
nuLiesofa

NMuwesoa — 3To KaHan, No KOTOPOMY Nuwa nonagaeT U3 rMOTKK
B Xenyaok. MUWeBoA UMeeT CUNbHbIE MbIWEYHbLIE CTEHKNM U BbICTNAH
W3HYTPU CNN3UCTOI 060M0YKON, BbipaGaTbiBalOWen KUCAOTHbIE
BEWeCTBA AN YAaCTMYHOrO NepesapuBaHUA W YNYYLWEHUS NPOXOKAEHUA
MUK N0 NULLEBAPUTENLHOMY TPaKTY.

MOTAHUE

1. A3bik npoTankuea-
eT NuLLeBoit KOMOK
K rnoTke

Muwesog

Tpaxes

Acpra

4. BepxHui
chuHKTEp nuwesosa
OTKpbIBaETCH, 4TObbI
no3BONUTbL
NULLEBOMY KOMKY
nonacTtb B NULEBOA

HuxHuit cchunkTep
nuLiesosa [nachparmanbHoe

0TBepCTHe nuiiesoaa

[unadparma

2. MembpaHa Heba
nofHumaetcs, 4YTo6bl
nuweBon KoOMoK

He nonan B HOCOBble
nasyxu

5. Mbiwybl CTEHOK
nuwesofa noove-
pefHO CcokpaljaioTes,
4T06bI NPOTOMKHYTH
nuweBon KOMoK

B Xenynok

3. HagropTaHHuk
3akynopueaet
ropTaHb, 4To6bI
nuwWeBon KOMOK
He nonan B fbixa-
TenbHblE NyTH

6. BepxHui
Keny[oYHbINA
ChUHKTEP
OTKpbIBaeTCs, W Nu-
LeBON KOMOK
nonagaet

B Xenygok

Xenypok

MuweBog — 3TO kaHan ¢ MOLWHBIMU MbILEYHbIMW CTEHKaMW, COCTaB-
naowWwmuin 25 cM B ANWHY U 2 cM B AnameTpe. HaunHascb B rnoTke,
NPOXOAUT B TPYLHOW MONOCTW 3a CepALeM cnepeiy NO3BOHOYHMKA,
nepecekaeT guacgparmy yepes ocoboe oTBepcTUE, KOTOPOE Ha3biBaETCA
avagparMeHHoi Wenblo NULEeBoaa, W BXOAUT B Xenyaok. B nuwesoge
HaxogsTCs ABa UMAMHAPUYECKMX MbleYHbIX 06pa3oBaHus, unm
cuHkTepa, paboTalllmx kak knanaHbl, OTKpblBalLWMWE U 3aKpblBatLime
nWLWeBod, KOTOPbIE PAcnoNOXeHbl B €ro Hayane W B KOHLE.

FnoTaHne — 3TO CNOXHbIA NPOLECC, B pesynbTaTe KOTOPOro MULEeBOM
KOMOK, MpOX0Ast TAOTKY W MULEBOA, NonagaeT W30 pTa B Xenyaok.
CHayana npouecc rnoTaHusi 0CyLWecTBNSETC Y€N0BEKOM O0CO3HAHHO,
a 3aTem aBToMaTU4ecku, Tpebys BO BPEMS €ro OCYLIECTBEHUS TOYHOI
KOOPAMHALNN ABUXEHNA PA3NUYHBIX CUCTEM, HANPUMEp AbIXaTeNbHON.

Muwa nonagaeT u3 MonocTu pra B nuwe-
BOA HEe MOf AENCTBUEM CUMbl TAXECTH,
a 6narogaps pa6oTe pasnuyHbIX MbILL
TNOTKM M MWLEBOAA, MOITOMY YenoBeKk Mo-
KeT rnoTath Jaxe nexa.
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XENYOAOK B PA3PE3E (BUA CMEPEQN)

[Ho

KapauanbHas
yactb

MpuBpaTHMK
Xenynka

MpuBpaTHuKo-
Basi neluepa

RS

Xenesbl npupaTHuKa xenyaka

XenynouHble xenesbl,
unu xenessl OHa Xenyaka

PErYNAUMA XENYOOYHON CEKPELIMM

KenygouHblil COK, KOTOPbIN
BblpabaTtbiBaeTCs 3nNUTENUanbHbIMU
KreTkamu xenynka, B OCHOBHOM
COAEepXNT (EPMEHT MENCcUH,
OTBETCTBEHHbIA 33 NepeBapuBaHue
6enkoB 1 BbICBOBOXAEHUE WX
CTPYKTYPHbIX 3MEMEHTOB,
aMWHOKMCIIOT, W CONSIHYI0 KUCMO-

Ty — BelecTBo, Heobxogumoe Ans
aKkTMBauuu BblpaboTku nencuHa. XoTs
npouecc BbIpaboTKM XENYAO4YHOTO coka
LONTUIA, OH YCKOPSieTCs BO BpeMms efpbl.
Ha camom pgene ero konu4yecTso
YBENWYMBAETCS YyXe OT MbICIU O eAe, Npu
BUAE edbl UMK NpU OLLyLLeHWN 3anaxa,
MCXOOALLEro oT Hee, MOCKOMbKY HEpBHast
cuUCTEMa CTUMYNUPYeT aKkTUBHOCTb Xenynou-
HbIX Xene3. FTOPMOH racTpuH Takke CTUMYN-,
PYET XenyaouHylo Cekpeuuo n Bbipabatbi-
BaeTCs, Korga Xenyaok pacTsruBaercs
13-3a MULLK, COLEPKALLENACS B HEM,

a Takke nepepg Tem, kak ocso6oams-
WMecs aMMHOKUCNOTLI NOCTYNsT

B TOHKWI KULLEYHUK.

AMUHOKNCIOTbI

S [BblpabaTbiBatowas

CekpeLms Xeny[oYHOro coka

XKenygok — 370 nonblit OpraH C MblWEYHBIMUA CTEHKaMU. BepxHss
yacTb XKenyaka CoCTaBnseT KapauanbHyl YacTb, KOTopasi COeAnHsIeT-
A C MULLEBOJOM; B Tene xenyaka oBbluHo cofepxatcs rassl. bonee
ofbeMHasi YacTb Kenyaka, Teno, pacnonoxeHa BepTUKanbHo, Toraa
KaK HWKHSS, NPUBPaTHUKOBAs Meliepa, PacnonoxeHa ropu3oHTanbHoO
W 3aKaHYMBAaeTCs Yy NpUBpATHUKA Xenyaka — knanaHa, KOTopblit
0CTaeTCs 3aKpbiThiM, NMOKA NULLA He roToBa NPOMTH Aanblue Mo
nuLeBoy B ABEHA[UATUNEPCTHYIO KUWKY. BHYTpeHHUe CTeHKM
Kenyaka BbICTNaHbl anNUTenuanbHbIMU KneTkamu, BbipaGaTbiBatowumm
Cnu3b ¥ 0CoBble (EPMEHTBI KENYLOYHOTO COKa.

FACTPUT

FacTput — 370 BOCMAnEHWe BHYTPEHHei
cnuancTonn 06onoYKN xenyaka, o4YeHb ya-
CTO BCTPevaloLieecs paccTpoicTBo, npu-
UWHbI Pa3BUTUS KOTOPOrO pasniyHbl. Mpo-
siBneHns ero cnepylowye: 6onb B obnactu
Xenyaka, TOWHOTa, PBOTA M Aaxe BHY-
TPeHHWe KpoBoTeueHus. [acTput — 310
ocTpoe 3aboneBaHue, HO OH MOXeT nepe-
pacT u 8 xpoHudeckoe. [Mpu ocTpom ra-
CTpUTE NeveHne Npexae BCero 3akmioya-
eTcs B NOAAEpXKaHWM Xenyaka B MOKoe;
AN ero BOCCTAHOBMEHUS HYXHO crnefo-
BaTb iNeTe B TEYEHWE HECKONMbKUX [HEW,
n3berasi TXENOi, OCTPOR U XMPHOM MULLN.

OnutennanbHas knetka
(BblpabarbiBatoLLas
CNnu3b)

OnutennanbHas knetka
(BblpabarbiBatoLLas
CNnu3b)

OcHoBHasi kneTka

Nenc1HoreH,
KOTOpbIV NpeBpaLyaeTcs
B MENCUH)

MpnunHbI ocTporo racTputa

BHELUHWE ®AKTOPbI
*+ ynoTpebrieHne pasgpaxatliux npo-
LYKTOB

¢ MednKaMeHTbl (I'IpOTI/IBOBOCI'IaJ'II/ITeJ'Ib-
Meuxudeckue cTUMynbl Hble)

¢ ankoronb

*  MWLWa NMoxoro Kavectsa

*+ upesmepHoe ynoTpebreHue nuwm
ocTpas nuwa

edkve BelecTsa

3puTenbHble CTUMYMbI

OGoHsITEMbHbIE CTUMYIbI .

BkycoBble cTUMynbl .

Bnyxpatowuin Heps

PacrtarusaHue xenyaka
o

BHYTPEHHVE ®AKTOPbI

+  CTpecc (Xupypruyeckoe BMeLua-
TeNbCTBO, OXOrW, TPaBMbl U T. 4.)

*  WHdekumu (rpunn, renaTut U T. A.)

*  OCNOXHEHWs BCNeAcTBME APYTUX
3aboneBaHuit: noyevHas HepocTa-
TOYHOCTb, LMPPO3 MEYEHU, LWOK

BbicBo6oXaeH1e
racTpuHa
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TOHKUM KULLEYHUK

CTPOEHUE TOHKOIO KMLIEYHUKA

TOHKMI KULLEYHWK — KaHan ANMHOW OKOono 7—8 M 1 guameTpom

3 cm. Ero pasgensioT Ha Tpu YacTu:

* [IBeHapguaTUNepcTHas KWWKA — HavanbHbIil OTZAEN TOHKOTO KMLLIEY-
HWKa, pacronoxeHa 3a xenyakom, anuHon 25—30 cMm; B Hee nOCTY-
NaeT CEKPeT NOAKENYAO4HON KENE3bl U KENYb U3 KENYHOTO My3bIps.

o Towas KMwKa — BTOPOA OTAEN TOHKOTO KWLWEYHMKA, PacnonoXeHHbIN
B BEpXHell YacTu OpIOLLHON NOMocTH, B ANWHY AOCTUraeT 3 M U umeet
MHOT0 W3r1BoB, KOTOPbIE HA3bIBAIOTCS KMLUEYHBIMM NETNSAMU.

* lNopB3powHas Kulka — MOCRENHUI OTAEN TOHKOTO KWLIEYHWMKA, pac-
NOMOXEHHBIA B HWXHEA 4YacTu BpIoWHON NonocTu, AnuHOM 3—4 M,
NepexoauT B TONCTbIN KULWEYHWUK, OTAEMEHHbIA OT TOHKOMO UNeoLekanb-
HbIM KrnanaHoM.

TOHKUA KULLEYHUK

Towas kuwka

MpuBpatHuk

[lBeHapuaTMNEpCTHas KMLLKa

MoaB3gowWwHas kuwka —

MneouekanbHblil knana

Ecnu pa3noxuTb BClO Cnau-
CTyI0 060M0YKY, KOTOpast yCTu-
NIAeT CTEHKM KULIEYHWKa, Ha
POBHOW MOBEPXHOCTU, MOMy-
uuTCS Mnoladb, pasHas gyT-
BonbHOMY nonto.

TOHKWI KMWEYHNUK — OTAEeN NUWeBapuTeNbHOro TpakTa, rae
NPOMUCXOANT YCBaUBAHME MULN: OHA MOABEpPraeTcs AEHCTBUIO
(hepMeHTOB, BbipaboTaHHbIX MEYeHbo, MOAXKENYA0UHON Xeneso,
W KULIEYHON CRIM3M, KOTOPble PACLLENASIOT MUY Ha OCHOBHbIE
3M1EMEHTbI, B JaNbHElIeM BCAChIBAKLWMECS B KPOBb Yepes CTEHKM
TOHKOTO KMLIEYHMKA M PA3HOCALLMECS KPOBbKO MO BCEMY OPraHu3My.

1. Manbiit cocoyek
2. Bropoit otpen

[BeHaaLaTUNepcTHoON
ﬂBeHa.qu,aTMl‘lepCTHaﬂ KULLKa KILKN
2 3 4 3. NlykoBuua
4. CchuHKTEp NpuBpaTHMKA
5. Xenypok

6. XenyHbli noTok

7. ConyTCTBYtOLMIA NPOTOK
NoOAXENy[OYHON Xenesbl
8. OCHOBHOI# MPOTOK
NoAXeNy[oYHON xenesbl
9. BepxHuit n3rub
[BeHaaLaTUNepcTHoON
KNLKM

10. ®aTepoB cocoyek
11. Tpetuit otaen
[iBEHaALaTUNEepCTHOM
KNLKM

12. YeTBepTblit 0TAEN
[BeHaaLaTUNepcTHoON
KNLKM

13. Towas kuwka

A. Cnnsuctas obornouka
[BEHaaLaTUNepcTHoON
KULLKM

B. Mopxenynoyas
xenesa

B. XenuHbiit npoTok

T, OcHoBHOI1 NpoTOK
NOAXENy[OYHON Kenesbl
[. MblweyHble HUTH
(ccomrkTep Opum)

E. ®aTepos cocoyek

CTEHKW KMLLEYHUKA

Ha cTeHkax TOHKOTO KULEYHWUKA BbIAENSAIT YETbIpe CNOsi: CAU3UCTHINA,
BbICTUMAIOWMIA BHYTPEHHIO MOBEPXHOCTb MHOMMX BHYTPEHHUX OpraHoB
W KNeToK, KOTOPbIA BbIAENSIET CEKPeT; MOACAMU3UCTLIN, PACNONoOXeH-
HbIl NOA CMIM3UCTBLIM CNOEM, B KOTOPOM HAXOAMTCS MHOXECTBO
KPOBEHOCHBIX M NUM(ATUYECKUX KanUNNAPOB; TONCTbIA MbIEYHbI,
OTBETCTBEHHbIA 33 NPOABUKEHNE MULM MO KULIEYHUKY; U CEPO3HbIN
CMOW, BbICTUNAIOWNI KUWIEYHUK U3HYTPH.

Cnu3ucTblit cnot, unu 06omnoyka, NOKpPbIBaKOLLAS BHYTPEHHIOK YacTb
TOHKOTO KULUEYHMKA, UMEeT 0coBble (YHKLUMK, KOTOpblE COCTOST
B yBEMMYEHUN NIOLWAAN KOHTAKTA C MULLEN, 3a CYeT Yero ynyuiiaercs
BCACLIBAEMOCTb NUTATENbHbIX BELLECTB. Brarogapst MHOrOUMCNEHHbIM
4acTbIM CKNadkaMm YBENUYMBAETCS NPOCBET KULKW, @ Takke BOPCUCTOCTb.
Kaxgaast 13 aTx BOPCUHOK MMeeT (opMy Narblia B NepyaTke U COLepxuT
MeIK1e KPOBEHOCHbIE W NUMAaTUYECKUE Kanunnspbl. ATa NOBEPXHOCTb
MOX0Xa Ha LWETKY, NOCKOMbKY COCTOUT U3 MHOFOUYMCTIEHHBIX KNETOK
B (hOpMe BOMOCKOB, KOTOPbIE HA3bIBAKOTCA KMLIEYHBIMUA MUKPOBOPCUHKAMM.

CTeHKa TOHKOrO KMWeYHUKa
KuweuHble BOPCUHKN

Kenesa Jlubepkiona

CrnaucTbiin cnoit

JTOXHIM K5

MukpoBopcuHKa

Tumcatuyeckuit
yaen

N H ’ ToACAM3NCTBIA GROR
-

[MpoponeHas Mbiluya

Cepoatbii cnoi

TNoacnuancTbiit cnoi
CepoaHblit
1 MbILLEYHbII Criov

Tpexmepuoe
n3obpaxenne

W CTEHKH KHWEYHHKA

MpogonbHas MbilLa

Kpyrnasi mbiwua



[BUXEHNA TOHKOrO KWLLEYHMKA BO BpemMA nuuiesapeHna

TOHKMIA KULIEYHUK

CTeHKM KMLeYHMKa COKpalLaloTcs No-pa3HoMy, yTo cnocobeTeyeTt
nepeMeLLUBaHUI0 NULLEBAPUTENBHOMO CEKpeTa U MPOABUraeT nully
Brieped K TONCTOMY KUWEYHUKY. [TpOXOXAEHUE NULM U3 Xenyaka

B [BEHAALATMNEepCTHYI0 KULKY NPOBOLMPYET aBTOMATUYeCKue cokpalye-
HWS Pa3NUYHbIX OTAENOB TOHKOTO KULIEYHWKA, KOTOpble Heobxoaumbl Ans
npotankueanus nuwm (1). Takke HabniopaoTcs obpaTHble CokpalieHns
NpUnerawLwWnx cerMeHToB, Ans T0ro Ytobbl GepMEeHTbI NULEeBapUTENb-
HbIX OpraHoB Nyylle CMelnBanuch ¢ nuuei (2). W HakoHel, B TOHKOM
KMLWIEYHUKE Takke MPoMCXOAsT MocnefoBaTeNbHble, Tak HasbiBaeMble
nepucTanbTUYECKUE, COKpaLLEHUs, CnocoBCTBYWME NPOABUKEHNIO
MUKW B TONCTbIA KuweyHuk (3). OTKpbITUE MMEeoLeKanbHoOro knanaxa
No3BONSET MULLE NPONTU B TONCTBIA KNLEYHUK.

TOHKUA KULWWEYHMK 89

MexaHu3M BcacbiBaHMS B TOHKOM KMLLIEYHUKE

e wad
l KneTka kuiweyHuka

- AKTUBHOe BCacbIBaHue

[MpocBeT TOHKOrO
KAWeYHuka

a

A N @
ﬁv 5 .,—; )
@
= 4 @

(__?__'_———e—-— MaccuBHOe BcacblBaHWe
- @ —a @

B

MuHoumTo3

ManeHbkuit pasmep nuTaTeNbHbIX 3NEMEHTOB, Ha KOTOpble paclienns-
eTca nuwa nog AencTeneM (EpMEHTOB, MPUCYTCTBYIOIIMX B NpOCBETE
KMLKK, NO3BOMAET UM MPOHUKATL Yepes CTEHKU KULWeEYHWKa U BCachl-
BaTbCH, MOITOMY B KMLWEYHBIX BOPCUHKAX TAK MHOMO KPOBEHOCHbIX

W UM@aTUYeckux Kanunnspos. HekoTopbie MOMEKynbl NUTaTeNbHbIX
BELYECTB MAaCCUBHO MPOHMKAKOT B MOBEPXHOCTHbIE KNETKM CAM3UCTOrO
CNosi Yepes KPOXOTHLIE MOPbI, APYTME MEPEHOCATCS TPAHCNOPTHLIMM
(hepMeHTamu, TPeTbW MOCTYNalT B CAM3UCTYID NOCPEACTBOM
npoyecca, KOTOPbIA Ha3blBAETCA MUHOLMTO30M: XUAKOCTb C COAEpXKa-
WMMUCS B Heil BellecTBaMW 3axBaTbiBAETCH KNETOYHON MeMBpaHoi

W MPOHWKAET B KNEeTKU cnuauctoit obonoyku. Monagast B CAN3UCTYIO
060M0YKy, BelecTBa Yepes BOPCUHKM MOCTYNakT B KPOBb MU NuMdAY.

Llenvakusi — XpOHMYECKoe MOpaxeHWe TOHKOro
KMWEYHMKA, BbI3bIBAEMOE MOBPEXAEHUEM BOPCH-
HOK KMLeyHUKka ocoBbiMu Genkamu — rrTeHamu,
KOTOpble COAEPKATCS B PasNnyHbIX 38PHOBLIX KyMb-
Typax, MPOAYKTaX U3 MyKW U 3BpHA, IYMEHsI, OBCa,
pxu. Y niofen, BOCIPUUMYMBLIX K TOTEHAM, yno-
TpebreHne coaepxallux ux NpoAyKTOB NPOBOLMPY-
€T HapylieHue CNU3UCTON 0BOMOYKM KMLIEYHMKA,

LIENMNAKKA

YTO YCNOXHAET BCacCbiBaHWe nuTaTenbHbIX BELWECTB
n npuBoauT K Aunapedm, notepe Beca, cnaboctu
W T. 0. U3-3a HEJOCTAaTOYHOro NUTaHUA opraHnama.
Tem He MeHee MOXHO u3bexaTb paccTpoiicTBa
nuuiesapeHnda, npuaepxunsascb AUETHI. |-|03TOMy
noaun, cTpajawwme Lenuaknen, JOMKHbl UHTepe-
coBaTbCA coepxaHnem 6enkoB B npoaykrax, Ko-
TOpble OHKU yI'IOTpeﬁl'IS'-IIOT.

3anpeLyeHHble NPOAYKTbI

Ha pblHke npefcTasneHbl npoayk-
Tbl CO CMeayHoLMM CUMBOIIOM, KO-
TOPbIi 03HAYAET, YTO B HUX HE CO-
Aepxutcs 6enok rmiTeH U OHM
NpUroaHbl K ynotpeGneHuio niodb-
MU, CTpajalowwumn Lenuakme.
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TONCTbIA KULLEYHUK

ToncTbll KMWEYHUK ABNAETCA 3aKNYUTENbHbLIM OTAENOM
nuiweBapuTenbHOro TpakTa, rage 3akaH4yuBaeTcd nepesapuBaHue

nuwu n BNUTbIBaHMe NUTATENbHbIX BELLeCTB; Takxe TONCTbIA
KAWEeYHUK — 3TO0 MeCTO, rae BPEeMEHHO CKannuBalTCA HenepeBapeH-
Hbleé OCTaTku nuwu — d)eKaanue Macchbl, OT KOTOPbIX OpraHn3Mm roto-

BUTCA OYUCTUTbLCA.

TONCTbIA KULWEYHUK (BUO CMEPEOW)

eyeHouHbIt 3rnb

Cnenas
KuLka

AnneHauke, unu YepseobpasHbiit
0TPOCTOK

lMpsmas kuwwka

BHeLWHNI aHanbHbIA ChHUHKTEP

AHarnbHbIi kaHan

CTeHka TONCTOM KMLWKW COCTOMT U3 YeTblpex

cnoes:

+ Cnusuctas oBonoyka, BbiCTUNAKLWAs BHY-
TPEHHIOK NOBEPXHOCTb TONCTOM KULLKW W CO-
CTOAWAs W3 LMAUHAPUYECKOr0 3nUTenus,
KoTOpbIit BblpabaTbiBaeT cru3b W BcachiBaeT
XNAKOCTb.

* Muacnusuctas o6onouka, kOTopas COCTOUT
13 COELMHUTENBHOM TKaHU, COAepXaLlen Kpo-
BEHOCHble U NUMaTUYeckne cocyapl, NUM-
baTtuyeckue y3nbl U HepBHbIE HUTW.

*  MbiweyHbli CROM, COCTOSALMI U3 [IBYX CIOEB:
KPYrNbIX U HAPYXHbIX NPOAOMBHBIX MbILLL].

+ Cepo3Hasa obGonouyka — HapyxHas o6o0-
noyka, cocTosllas U3 TOHKoro cnos ¢pubpos-
HOW 3NacCTUYHOMN TKaHW.

- MonepeyHo-060404Has KuLLKa

CurmoBuMaHas kuLuka,
unu curma

CTEHKM TOJNCTOrO KULLIEYHUKA

Onutenuit
XKenesa

Jinmcbatuyeckuir ysen

MblILLEYHbIA Crolt cnuanucTom
obonouku

MogcnusucTblit crot

Kpyrnble Mblwipl

IMpoaonbHble
MbILULbI

CeposHas obonouka

-— CeneseHouHblit  n3rub

T"aycTpbl 060A04HON KMLLIKM

CeoGopaHas neHTa

TOHKWIA KALIEYHMK

Hucxopswwas yactb 060404HON KMLLKM

ToncTblil KUWEYHUK — KaHanm AanuHon 1,5—
1,8 M n guametpom 5—8 cm. B Tonctom ku-
WeYHNKe BbIAENAKT TpKU oTena:

Cnenas KuwKa: HavanbHbId OTAEN TONCTOro
KULIEYHWUKA, PacnONOXEHHDbI B HUXHEN npaBoil
yacTu GpIoLLHON MONOCTH; B CRENYI0 KULUKY BXO-
OUT TOHKWA KULWEYHUK.

O6ogoyHan kuwka: Gonee ANWHHLIA KaHan,
pacnonoxXeHHbIn B hopMe paMkn Ha NpoTsxKe-
HWKM BCeW BPIOLIHOI NONOCTY M pa3AeneHHbIl Ha
yeTblpe CeKTopa: BOCXOASALLYI, MonepeyHo-
060704HYI0, HUCXOLALLYIO U CUTMOBUAHYIO KMLL-
Ky, Unmn curmy.

MpsAmMas KuwWKa: NocneaHuin CermeHT, KoTopblit
3aKaHYMBAETCS aHanbHbIM KaHanoM UM aHanb-
HbIM OTBEPCTUEM.



CTPOEHUE MPAMON KULLKK
W AHAJTbHOIO KAHANA

CurmoBugHas Kuwka,

/\\’\_/ nnu curma
/ B PeKTOCUrMOMAHBIN

// otgen

Amnyna
NPAMON KNULIKK

PekTanbHble knanaHbl

BepxHee
npsiMokuLIey-
HOe BeHO3Hoe

cnneTexue

Mpamas kviwka

BHyTpeHHui
aHarbHbli
CchUHKTEp

BHewHwuit
aHanbHbIM
CchUHKTEp

HuxHee
NpsIMOKNLLEYHOE
BEHO3HOE CnneTeHune

AHarnbHbIA kaHan

MpsiMasi KuWwka — NOCNEAHW A OTAEN TONCTOrO KWWEYHUKA, B ANUHY
coctaBnser 15—20 cM M MOXeT UMeTb pa3nuyHbIi AnameTp; cCnycka-
€TCq U3 LieHTpa Tasa M 3aKkaH4YMBaETCS aHamnbHbIM OTBEPCTUEM, Yepes
KOTOpOe BbIBOASTCA (heKkanbHble Macchl. BepxHsas vacTb (amnyna) —
Hanbonee pacTsxuWMas 4yacTb MPSIMOI KUMLIKK, MOCKONbKY 34eChb
ckannmBalTCs dekanbHble MacChl 40 WX BbIBEJEHUS HApYXY.
MocneaHne 2—3 cM NpsSIMONA KWLIKW COCTABNSIET aHaNnbHOe OTBEPCTUE,
r4e HaxoAsiTCs KnanaHbl, BHEWHWUA U BHYTPEHHWUIA aHanbHble COUHKTE-
pbl, PErynupylowmne ounLieHne npsmMoi KUWKK.

®OPMUPOBAHUE ®EKAIbHbIX MACC

Taxenole metannbl Meprteble HakTe

KpoBeHoCHbII
cocyn

OTWenyWUBLIMECH KNETKN
OneKkTponuTbI

Xumye
500 r/24 4

Mpamas kuwka

100—150 r/24 4

AHanbHoe 0TBEPCTHE -
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COKPALLEEHUA TONCTOrO KULLEYHUKA

CermeHTapHble CoKpalleHus

MpoTankueatue macc
8nepes

ToncTblA KMWEYHMK COKpaljaeTcs PUTMUYHO W aBTOMATUYECKN Ans
ynyyweHna KOHTaKTa NULeBbIX OCTAaTKOB CO CTEHKaMW KULLEYHUKa

W BCacCbiBaHUA XMOKOCTU; COKpalleHua Apyroro pofda npoTtankueawT
nULWeEeBble OCTaTKM OT CNEnon KMWKKM K NPSMON, rae CKkannuBawTCcs
(ekanbHble Maccbl A0 WX BbiBedeHUs U3 opraHusma. lMocne BbiBege-
HUA eKanbHbIX Macc aHanbHble CUHKTEpPbl COKpalialoTcs.

Munnurpamm ucnpaxseHuin cogepxut bonee
1 500 OO0 wmepTBbIX GaKTBpUIA KULIEYHOM
MUKpPOdopbI.

BAKTEPUANbHAA ®NOPA KULIEYHUKA

ToNCTbIN KMLWEYHWK 3acensieT MHOXEeCTBO MI/IKpOﬁOB, KOTOpble HE Bpe-
AAT HaMm, a, HaOﬁOpOT, NPUHOCAT NONb3y: 3TH MVIKp06bI nuTatTCa Be-
LecTBaMu, HENpUroAHbIMM NS Halwero opraHuama. Hanpumep, He-
KOTOpble 6aKTepvw| CUHTE3NPYIOT BUTAMUH K v pasnuyHble BUTAMUHbI
rpynnbl B, koTOpble BCaCbiBAOTCS OPraHU3mMom. OcobeHHO BaxHO, YTO
T 66KTepVIM B HOpMalnbHbIX YCNOBUAX NPENATCTBYHOT PA3MHOXEHUI0
NaToOreHHbIX MVIKpOﬁOB B KMLIEYHUKe.

Mo Mepe NPOABMXEHMS K TONCTOMY KMLWEYHUKY MONYXMUAKas kawwuua
(XMMYC) M3 TOHKOrO KMWeYHWKa npespallaetcs B deKanbHbIA KOMOK.
K moytut cyxum nuwesbiM ocTaTkam nocre BRUTbiBaHWsA Bogbl fobasns-
eTCs MHOXECTBO MepTBbIX GakTepuit KUWeYHO! (hnopbl, OTWenywWwns-
LIMecs KNeTKN CO CTEHOK KMWEYHUKA U ApYrue opraHuyeckue
BEL|eCTBa, COCTaBAsOWME (heKanbHble Macchl.
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NeyeHb — 3TO Kene3a, kOTOPasi MOMUMO MHOFOUUCTIEHHBIX (DYHKLMI
I-IELI EHb MeTabonuama BbINOMHSIET OCHOBOMONAraoLLyio poilb B NULYEBAPEHMN.
B neueHn BbipabaTbiBaeTcs Kenyb — HeOBXOAUMbIA hepMeHT ans
M )KE" LI H bl E nyTM nepeBapuBaH1s XMpPoB. XKenub COLEPKUTCS B KEN4YHOM ny3bipe
W NOCTYNaeT B TOHKYID KULKY Yepe3 XenyHble MyTU nocne Kaxamoro
npuema nuim.

CTPOEHUE MEYEHU

Bug cnepeamn

Kpyrnas cBsizka neyexn

Mpasas fons

JleBasi gons

HwxHas nonas BeHa

Bug c3agu

HagneyeHoyHas BeHa

XBocTatas gons \\ G _
w-\ KenuHblit nysbipb : ; . " ‘:.
JleBas pgons A ] \ B

lMeyeHouHas apTepus m [Ty3bipHbIit

TNeBblit ¥ NpaBblii NEYEHOYHbIE MPOTOKM npoToK
Eepx;:?: cenaia [~ KenyHbii
v\y ‘ ny3bpb
KBappaTtHas gons
TKAHU MEYEHU )
rof MUKPOCKOTIOM ————

OYHKUWUN NEYEHU

Kpome BbipaboTku xenuu, Heobxoaumoro depmeHTa Ansi nepesapusa-

HUSi KMPOB, MeyeHb BbINOMHAET pasnuyHble (yHKLMK:

+  MeTabonuam nUTaTeNbHbIX BELECTB, MOCTYMUBLUMX B OpraHu3m
yepes MuLeBapuTenbHbIA TPaKT, — HeobXxoauMbli npouecc Ans
OpraHNU4ecKoro ycBavBaHus;

*  HaKonmeHwe yrneBofjoB B BUAE MUKOTEHOB; HEKOTOPbIX MUHEPaNoB
W BUTaMMHOB;

*  OuMLiEHMe KpOBM OT MpOaYKTOB pacnaga (GunupyGuHa, ammuaka
WT. A.), TOPMOHOB W NEKAPCTBEHHbIX CPEACTB, HAaKOMMEHUE KOTOPbIX
B OpraHu3me BbI30BET OTpaBMEHME;

*  CUHTe3 BelecTs, 0COGEHHO GEnkoB W BUTAMMHOB.

KneTkn neyeHn — renatoyuTbl — pacnonoxeHsl crnosmu, obpasyto-
WWMN Neperopoaki BOKPYr ManeHbKUX KaHanos, nepecekatoLinx BeChb
1. BeTab NeveHouHON 4. Wenurbie KaHanb opraH. o 3TUM KaHanam NPOXOAAT KPOBEHOCHbIE COCYAbl MEYEHN,
apTepun 5. Caynow'.. everu ne4yeHo4YHas apTepua u BOpOTH?H BEHa, OTKyAa B neyeHb NocTynawt
2. BeTBb BOPOTHOI BEHb 6. FenarouuTsl BELLlecTBa, KOTOPbIE HY)XHO HeiTpanu3oBaTh; renaToLuuTbl HAMOMHAKT
3. XenuHblin npoTok 7. Meperopoakn, o6pa3oBaHHble renatoyuTamu TOHKME KaHambLbl XEN4bio, KOTOPYI0 OHM BbipabaTbiBaloT.




XENYHbIA NY3bIPb
W XENYHbIE NYTU

JleBbI ¥ NpaBbIil NEYEHOYHbIE /i\\ }//

MpOTOKM

O6wwwit
neYeHOYHbIN
npoToK
[My3bipHbIi
npoToK
KenuHbii nyabipb
KenuHblii

npoToK

1EPCTHASA KiLLKa

Kanan

/ \ nogxeny-

®darepos : [104HOM
cocoex xenesbl

I'Iy'ru 3apaxXeHuWsa BUPYCHbIM renatutom

®ekanbHO-opanbHbIi

3apaxeHHble NPOAyKTbI

Yepes kpoBb

(© A n

CeKcyaanble KOHTaKTbl

u@(@E@_ : >
Mepenvsaxue KkpoBu, el e
UCMOMb30BaHWE 3aPaXEHHbIX A
LUNPUUEB U T. 4. j
/,
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AKTUBHOCTb XENYHOro ny3bIPA

Hatowak B npouecce nuwesapeHus

O6wwuit
neYeHOYHbIN

MpoTOK Cokpaverve

XKEN4Horo

[Ty3bipHbIi nyabips
{ npoToK
Kenub

KenyHblit nyssipb MiuiesapuTenshble

(pepmeHTsI

Ull(enwbm npoTOK
i

CcpuHktep Opnm

[lBeHaaLaTMNepcTHas Kuluka

XKenub BblpaﬁaTbIBaeTCﬂ NOCTOSAHHO, HO BblfEenseTcs TONbKO Toraa, koraa Heobxoauma ans
nepeBapuBaHWs NUWK, To ecTb nocne eabl. Korga yenosek He €CT, Xen4b M3 NeYyeHn NpoxXoanT
B XENYHbI ny3blpb NO NeYeHOYHbIM KaHanam. XenuHbin ny3blpb — 370 nonblil opraH B gopme
MeloYka, B KOTOPOM HakannuBaeTcs xenyb. Bo Bpems nuiweBapeHuss ropMoHbl, Bblgenstwwmnecs
KALWEYHUKOM, BOSASI?ICTB)’}OT Ha XenuyHbli ny3blpb U 3aCTaBNAKT €ro cokpawarbCca 1 BblNyCckaTb
Xenyb. Takxe nog AeiCTBUEM FOPMOHOB OTKPbIBAETCSA KnanaH Mexay XenyHbiMu nyTamun

M KULWEYHUKOM, Yepe3 KOTOPbIN Xenyb nocTtynaeT B ABEHaAUaTUNEPCTHYIO KULUKY.

BUPYCHBIW TEMATUT

BupycHblit renatut — BupycHoe 3aboneBaHue, NpoBOLMPYlOLLEE BOC-
naneHue NeYeHu W Kak CreAcTBMe — MNpeKpalieHWe BbINONMHEHUs ee
yHKUmiA. CyliecTBYIT HECKOMbKO BUPYCOB, MOPaXalowmx neveHb, no-
3TOMY pasnuyaloT Heckonbko Bugos rematuta — A, B, C, D u E, or-
nuyarowmxcs no gopme 3apaxeHuns. CHauyana 6GonesHb nposBRsieTcs
HESICHBIMM CUMNTOMaMM, TakUMU Kak ycTanocTb M MoTeps anneTuTa,
K KOTOpbIM No3xe [06ABNSIOTCA MPU3HAKW renaTuTa: XKenTyWHOCTb
[noxenTeHne Koxu v cnusncTbix o6onoyek), Moya TEMHOro LBeTa
1 CBETMble UCMPAXHEHWUS TMUHUCTON KOHCUCTEHLMU. VHorga npuaHaku
renaTuta MMHUManbHbI, HO B HEKOTOPbIX CNyyasx 3abonesaHne HaHOCUT
HACTONbKO TsXenbl M GbICTPbIA yAap NevyeHu, YTO MOXHO FOBOPUTb
0 ckopoTeyHoM renaTute. [MposiBneHus renatuta HabmiopaTcs OT ABYX
[0 WEeCTU Hedenb, a 3aTEM UCYE3alT, OfHAKO pa3BuTUe 3aboneBaHus
3aBMCUT OT ero Tuna. lenatutbl A u E HuUKorga He nepexoasit B XpOHM-
yeckue, Toraa kak renatutel B, C u D MoryT nepepactu B XpoHuU4eckue
3aboneBaHus.

Dnpyu

B,CuD

*\4

Bupyc 2enamuma B
nod 311eKMPOHHbIM
MUKPOCKONOM
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I-IO )KE OL‘I HAH NoaxenynoyHas xenesa — opraH, BbipabaTbiBaloWmil NuLeBapK-
u nyu TenbHbIA cekpeT, Goratblit hepmeHTamMn, HeOBXOAMMbIMU ANs nepesapy-

BaHMA NULLM W YCBOEHUA NUTaTenbHbIX BELWECTB, CoAepXalmnxca
XE" E3A B nuwe. MogxenyaoyHas xenesa Takxe CYATAETCH OPraHOM SHOAOKPUH-
HOW CUCTEMbI, NOCKOMbKY NPOM3BOAMT TaKoW BaXHbIA TOPMOH, Kak
MECTO"O“O)KEHME VHCYNNH, Perynupylownit KOHLUEHTPaLMio rrKo3bl B KPOBH.
NOMKXENYAOYHOU

KENE3bI CTPOEHWE MOMKENYAOYHON XENE3bl

MopxenyaoyHas xenesa

[lBeHaauaTMnepcTHas kuwka onoska

Bua cHapyxwu

370 nNpoaonroBaTblit OpraH KOHMYeCcKon hopMbl OKOMO
12—18 cm B anuHy Becom 65—80 r, pacnonoxex-
HbIli nonepek GpIOLLHOI NONOCTU B BEPXHEN ee yacTu.
MomxenynoyHas xenesa XentoaToro Lseta U umeet
XapaKTepHylo y3noBaTyl NOBEPXHOCTb, OTpaxaloLyylo ee *
CTPYKTYpY. B 3TOM OpraHe, HECMOTPS Ha ero OHOPOAHOCTb, T

BbIAENAOT Y4acTKu: ronosky, Teno u xsocT. Hanbonee obbemHas ee g
yacTb, ronoeka, obpamneHa [BeHaALATUNEPCTHON KULIKOW, B KOTOPYIO

OHa BbpacbiBaeT nuiieBapuTenbHble HepMEeHTHI.

[lseHapuaTvnepcTHas JKenyHblit npoTok Mpotok CaHTOpUHM Bug u3nyTpu

BupcyHros npoTok

Manblit NpoTOK B ABEHAALATUNEPCTHYIO KULLKY

daTepoB COCOYEK, OCHOBHOM NPOTOK
B ABEHAALATUNEPCTHYIO KULLKY



TKAHW NOMKENYAOYHON XENE3bI NOQ MUKPOCKOMOM

AupHyCbl NOZXENYA0YHON
xenesb!

lMeperopoakn coeanHUTENbHON

Beta-
KneTku
Anbca-
KneTki

KneTku nomxenynouHon xenesbl,
Bblgensiowme cexkpert

nonx(eny,qoquaﬂ XeJe3a Kak opraH nuuieBapeHus

MoaxenynouHas xenesa
KaK SHAOKPWHHBINA opraH
(ocTpoBkm JlaHrepranca)

PEMYNAUUA BbIPABOTKM COKA MOMKENYAOYHON XENE3OM

Eny»(ganomuﬁ Heps

Mwa TacTpu

=

MIOMKENYA0YHOM g

osacswmeenemmsed

Perynauns cekpeuuu XenyaouHOTro Coka KOHTPONUPYETCs OBYMS MeXaHW3MaMu — HepBHOW
CMCTEMOI U TOpMOHamMU. ABTOHOMHAsi HEpBHasi cUCTEMa MOCPeACTBOM Gryxaaiolero Hepea
KOHTpONMpyeT BbIpaBoTKy BELlECTBA racTpuHa, obpasyllLerocs B Xenyake, cTUMynupyet

BbIpaboTKy (hepMEHTOB NofXeny[ouHON Kene3oit Npu Buae, 3anaxe unu npueme nuwu. Ytobel

noAxenyaoyHasl xeneaa Hayana BblpabatbiBaTh (DEPMEHTbI, HYXEH CUNbHBIA CTUMYT,
UCXOASILLMIA OT TOPMOHOB, KOTOpble BblpabaTbiBaeT TOHKUI KULWEYHUK, Nepes NoCTynneHuem
B HEro NULLEBO KalnLbl U3 Xenyaka,

MomxenynoyHbIit
XONeLNUCTOKMHUH

NOOXENYAOYHAA XENE3A 95

MomxenyaoyHas xenesa BKnw4aeT B cebs
MHOXECTBO ManeHbkux xenes. Ee auuHycsl
COCTOSIT U3 OJHOMO CMOS KNeToK, pacnono-
XEHHOTrO BOKPYI LiEHTparnbHOro npoceeta,

B KOTOpbI NOCTynaeT cekpeT, BbipabaTbiBae-
Mblii NOAXenyLo4HON xeneson. Kaxabin
aluHyc coobluaeTcs ¢ ManeHbKUM KaHarb-
LieM, B KOTOpbIi nonagjaeTt CEKpeT W Apyrux
pacrnonoXeHHbIX PsBOM aLMHYCOB; Mo
kaHanbLaM COK MOKENyLOYHON Xenesbl
nonagaeT B TOHKUA KUWeEYHWK. Takxe no
BCEN MOMXENYAOYHOI XKenese pacnofioXeHo
MHOXECTBO Hebonbluux obpasoBaHuit,
0CTpOBKOB JlaHrepraHca, cocTosIluUX W3
KNeToK, BblpabaTbiBalOLLMX FOPMOHBbI,
KOTOpble MOCTYNalT cpasdy B KPOBOTOK.

NAHKPEATUT

MaHkpeaTUT — 3T0 BOCMAnexue nomxeny-
[OYHOW Xenesbl, KOTOpoe MOXeT ObiTb
OCTPbIM UMM XPOHNYECKUM C BbIPAXEHHbIMU
Bonsmu. VHoraa Bocnanenue npoxopur bec-
CMEAHO, @ B HEKOTOPbIX CIy4asx COMpoBO-
XOAETCH OCNOXHEHNSMU, BCIIEACTBME KOTO-
pbIX CTaBUTCS MOJ YrPO3y XM3Hb BoMbHOrO.
Yale BCero OCMoXHeHWs cryvanTcs npu
YBENNYEHUM KENMYHbIX MPOTOKOB: OHW 3a-
KpbIBAIOT KaHanbl NOAXENYA04HON Xenesbl,
11 MOMKENYAOYHBIN COK M (hepMeHTbI, Hakan-
NMBasCb B NOMKENYAOYHON Xenese, aKTu-
BM3NPYIOTCS, BO3AENCTBYS HEMOCPEACTBEHHO
Ha TKaHW NOAXenyAouHoN xenesbl. Takke
4acTbl Cryyan pasBuTWS NaHkpeaTuta npu
upe3mepHoM ynoTpebrnerun ankorons wunu
NeKapCTBEHHbIX MpenapaTtos, WHEKLUSX,
TpaBmax OpIOLLHO NONoCTa, ONyXoMsX Xeny-
HbIX MyTen.

Nokanusauusa Gonu
npu OCTPOM NaHkpeaTuTe
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BPIOLLIHAA NONOCTb

BprowHas nonocTb cBepxy orpaHuyeHa gumadparMon — nrockou
MbllULER, OTAENAKLWEA rPYAHYI NONOCTb OT GPIOLIHON, pacnomnoXeH-
HOWM MEXOY HWXKHEW 4acTbio TPyau U HUXKHeW YacTblo Tasa. B HkHeM
oTaene BGPHOLIHOIA NONOCTU HAXOLMUTCS MHOXECTBO OpraHOB NULiEBapK-
TeNbHOW, a TakKe MOYenonoBON CUCTEM.

MPOOONbHbIA PA3PE3 BPIOLIHOWM MONOCTH

R 3 — [vacparma

CreHka GpHoLIMHbI

MeyeHb
- Aopta
BucuepanbHhasi GpiownHa
BptolwHasi nonocTb

MomkenyaoyHas xenesa

_  ———— Xenynok

————————— [IBeHaguaTtunepcTHas Kuiika

0OBoaoyHas Kuiika

eTnn TOHKOW KMLLKKM
_—~ [psmas kuwka

MoueBoit ny3bipb

Mpsimas Mblwya xuBoTa

HapyxHas kocas
MblLUL
[vnadparma

XKenynok

Pe6po

CeneseHke

BpiownHa

Aopta

JleBas novka

CnnHHON Mo3r

Pebpo

S
M03BOHOK ——

OBLuit NeYEHOUHbIR NPOTOK / /

OPTAHbI GPIOLUHOM MONOCTH

BHyTpu GpioluHOi MONOCTM HaxoAsTes
pasnuyHble OpraHbl MULLEBapUTENbHON
CUCTEMbI (KEnyaoK, TOHKWI W TONCTbIN
KMLWEYHWUK, NeYeHb, KenyHblid ny3bipb

C NpoTOKaMu, MOXKEeNyaouHash xenesa),
ceneseHka, NOYKU U HAANOYEYHMKN, MOYEBLIBO-
Asilne nyTM (ypetpa) U MOYEeBOi Ny3bipb,
opraHbl NOMOBOW CUCTEMbI (PA3NUYHbIE

Y MYXYUH W OKEHIUMH: Y XEHLUH MaTKa,
ANYHUKU U MATOYHbIE TPYBbI; Y MYXUMH Xe
MONOBbIE OpraHbl HAXOAATCS CHapYXu),
MHOTOYUCTEHHbIE KDOBEHOCHbIE U NUMdaThye-
CKMe COCyAbl U CBAI3KM, yAepXuBalOLLME OpraHbl
Ha mMecTax.

MONEPEYHbIA PA3PE3 BPIOLIHOW NONOCTY

Benas nuuns xusota \

MeveHs lMeyeHouHas apTepus
/ BucuepanbHas
6GproLunHa

CreHka GpioLLMHbI

JKenyHblit
nysbipb

KenuHbii

\
\ npoToK
BopotHas BeHa

[unadparma HwxHsas nonas seHa
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BPIOLLHAA TPbIXA

pbbka 6pIOWUHbI nosieIsem-
cs, koeda cywecmsyem criabast
moyKa 8 cmeHke xusoma 1A1,
U3-38 4620 Yacmb KUWKU
8biCMynaem Hapyxy u3
6prowHol nomocmu (b).

8L U _————— Knweynuk

Cnabasi Touka
B CTEHKE XMBOTA

BucuepansHas Gptowumta

BpiowHas nonoctb

CreHka GptoLunHbl

BPIOLLIHAA IPbIKA

BpIOLIJHaH rpbiXa — 3TO BbIX0O4 UNWU BbINAYMBAHWE TOHKOro Mnu
TONCTOTO KWLWEYHMKA WAW UX YacTel W3 NOnocTu, B KOTOPOVI OHK
pacnonoxeHbl, Yepe3 BPOXAeHHOEe unun npmoﬁpeTeHHoe oTBepcTue
B 6p|0Lum-|e. EpIOLIJHaH rpbiXa MOXeT BO3HWKHYTb BCNeacTBue
ONUTENbHOro HagaBNMBaHMUA BHYTPEHHUX OPraHOB Ha CTEHKKU 6pI0LLIH0171
nonocT unu ocnabneus onpe,qeneHHon €e TOYKM — Hanpumep,
B pesynbTate 6epemeHHocm, OXMpeHUs, NOCTOAHHbIX ¢M3M‘4€CKMX
Harpysok u 1. A. 5p}0LLIHaH rpbiXa BbIXOOMT HapyXxy, Koraa 4acTb
6pIOLLIMHbI BbICTynaeT n 06pa3yeT prI)KeBbIVI MEeLOoK, B KOTOpPOM
MHOTAa Haxo4MTCS YaCTb TOHKOTO MAW TONCTOrO KULWeYHWKa. EauH-
CTBEHHbIM Sq)(beKTVIBHbIM METOAOM NeYeHuna rpbixun Asnsetca
Xupypruyeckoe BmeLwaTenbCcTBO.

pbixa
BEPXHEN BpIOLLHON
obnacTn (HaaGproLuHas)

BPIOWHAA NONOCTb

B 6pioLuHOI NON0CTI pacnonoxeHa Gonbias Mynounas
CBPO3HAs MeMBpaHa, COCTOAL(As [MaBHbIM FpLiXa
06pa3om 13 coeMHNTENBHOI TKaHW,koTopas Mpsika

BbICTUNAET BHYTPEHHME CTEHKN OplOLLNHBI, HUKHeit BploLUHOI

a TaKxe MnokpbiBaeT 60MNbLINHCTBO Haxoasa- obnactu (nogqepeaua;q)

LYMXCA B Helt opraHoB. MpuHATO cuuTaTh, YTO BeapenHas
MembpaHa HenpepbiBHA W COCTOMT U3 [BYyX rpbixa
CroeB: napueTanbHoit 1 BucLiepanbHoi Gpio-

LUMHBI. 3TV CNOW pa3feneHbl TOHEHbKOM MneH- Maxosas
KOW, YBNAXHEHHOW CEPO3HON XKUAKOCTBIO. rpbiXa

[maBHOI (YHKLMEN [JaHHON CMa3Ku SBNSETCS
YMeHbLLEHME TPEHUS MEXAY CrIoAMM, a TaKxke
MeXay opraHamu v cTeHkamy 6proLLnHbI BMe-
cTe ¢ obecneyeHnem IBUXEHUS Croes.




MUTAHUE
MuTtaTenbHble BewecTBa — OCHOBHbIE BellecTBa, coaepxaljueca
nMTATEanbIE B NpoAYyKTax NUTaHua, B KOTOPbIX OPraHM3M Hyxaaetca NOCTOAHHO AnA
06pa30BaHMﬂ HOBbIX TKaHei u nogaepxaHua XW3HEecnocobHocTy yxe
BEmECTBA MMeLWnxXeca, nony4yeHna sHeprum u UCNonb3oBaHNA ee Ha (bI/I3MOJ'IOFM-
M MX 3HALIEHME Yyecku Heo6xo,q|/1my+o aKTUBHOCTb K perynauuo meTabonuama.

XUMUYECKUWA COCTAB

OYHKLUWUN NUTATENbHbLIX BELIECTB HETIOBEHECKOrO OPTAHUSMA

Butamutbl
Kagblit TN NUTaTenbHBIX BELLECTB UCMOMb3yeTCs OpraHuaMoM 0co- Musepansi: 5 % AB S L uapyrve sewectsa: 0.5 %
BbIM CNOCOBOM, HO B OBLUBM dhyHKLMM NMTATEMNbHLIX BELECTB YCNIOBHO
MOXHO pasfenuTb Ha Tpu: Ynesopt: 1,5'
¢ CTPYKTYpHas, UMW CTPOMTENbHas, (hYHKUMS: nUTaTenbHbIe Be-
WecTBa UCTIONb3YIOTCS OPraHM3MOM AN pereHepaLyyu TKaHed Kupbi: 15%

OpraHoB 1 0Gpa3oBaHuUsi HOBbIX TKaHew. [Ins aToi Lenu opraHus-
MOM WMCMOMNb3YI0TCS B OCHOBHOM Genku 1 HEKOTOpble MUHEparbl;
*  (byHKUMA BbIPaGOTKM IHEPruK: NUTaTENbHbIE BELIECTBA HEOBXO-
OMMbl OpraHuamy Ansi BblpaGoTkM HeoGXOAMMOW 3Hepruu Ans Benkt: 15 %
NPOBEAEHNS XMMUYECKMX peakuuit MeTabonuama, sBRsHOLMXCA
OCHOBOMOMNAraoLMMY Y KU3HEHHO BAXHBIMY [N OPraHuama, nof-
AepXaHusi TeMnepaTtypbl Tena, BbiMONHEHUS MEXaHWUYecKUX BU-
KEHWi MblluLamu 1 T. 4. [Ins 3T0it Uenu opraHuam Mcnomnbayet

B MEPBYI0 04Yepedb XUPbl U Yrnesodbl, a BO BTOpylo — Genku; Bopa: BO—65 %

o perynupylowas (pyHKUMA: nuTaTenbHble BEWecTBa Takke Wc-
nonb3ylTCA OPraHM3MOM Kak BELLeCTBa, KOTOPbIE perynupytoTr B yenosedeckom opraHume
XMMUYeckMe peakymm meTabonuama W aKTMBHOCTb Pa3fMYHbIX HaCUMTLIBAETCA LIECTb BUAOB
opraHoB. [lns 3TOr0 OPraHMaM WCMOMb3yeT PasnuyHbIe BUTAMUHI nuTaTeNbHBIX BELIECTS,

HeoBX0AUMbIX OpraHu3My

Y MUHepanel. B PaBHOI Mepe W BbINOMHSIOLLNX
ocobble hyHKUMK: yrnesoabl, Genku,
XUPbI, BUTAMUHbI, MUHeparbl 1 Boga.
DpyKThI
copepxat 6onbLuoe KonM4YecTBO BOAbI, rPynMbl nPoﬂyKTOB

a Takxe pasHoobpasHbix BUTaMUHOB 1 Caxapos

Xupbl k cnapocTn
XapaKkTepu3yloTcs BbICOKUM
3HEPreTMYeckMM NOTEHLMANnoM:
SBMSKTCH XOPOLIMM [OMNONHEHNEM
BO BpeMsi COBNIOAEHUS AMeTbl,
Kkorga ux noTpebnexue
YMEPEHHO

Monoko u MonoyYHble NPOAYKTHI
COAEpKaT MHOTO PasnuyHbIX
— LiEHHbIX MUTATEMNbHBIX BEL|ECTB

OBowu (3eneHb)
[aT MUHUMYM

3HEpreTUYECKoro
noTeHUMana npu BbICOKOM
COZIEpKaHNM MUHEpanoB

1 BUTAMUHOB, PETYNUPYIOLIMX
meTabonuam

Msico, pbi6a, aiua

B 3TUX NPOAYKTaX COAEPXMTCS
6onbluoe konuuecTso Genka, KOTOpbIi
OpraHuam MCnonb3ayeT Ans pereHepaumuy

\\ 4 PRSI 1 ; b g 11 06pa3oBaHNs HOBbIX TKaHeil

ﬂ!’lﬂ onpedeneHug Ka4yecmea pasnu4HbIX
npodykmog u 300p08020 NPasLITbHO20 NUMaHUst
3naku, kopuennogsl, oBowy (kny6HM) HYKHO Kniaccughuyuposame UX Ha 2pynnbl,
OTNIMYAIOTCS BLICOKUM COEPKaHUEM CIOKHbIX cmapasich ynompebiame coanaHcuposaHHoe
YrneBoAoB, OCHOBHOTO 3HEPreTUYecKoro UCTOYHWUKA AN opraHu3ma Konu4ecmso ecex numameribHbiX eeliecms.



BbICBOBOXAEHUE KANOPUWA U3 PA3NUYHBIX NPOAYKTOB

Yrnesoabl

Bonbluas 4yacTb NUTaTembHbIX BEWECTB
ucnonb3yeTcs opraHU3MOM Ans BbicBoGoxae-
HUSI 3Hepruu, Heobxogumon Ans Guoxumuye-
CKUX peakuuit meTabonuama, noaaepxaHus
TeMnepaTypbl Tena unu paboTbl MbllL.
CylyecTByeT TpU TUNa NUTATENbHbIX BELLECTB,
KOTOpbIE MOTYT UCMONb30BATLCS B 3TUX LiENsX:
Benku, Xupbl M YrMeBoAbl, NpU cropaHuu
(nepeBapuBaHumM) KoTOpbIX BbICBOGOXAAKTCS
pasnuyHble KONMWYECTBA SHEPTUM.

OpraHuam HyxpaeTcs B aHeprun ans
ocywjecTaneHus metabonusma, HeoGXoaMMoro
ANS NOAAEPXKaHWs NOCTOSIHHOM aKTUBHOCTH

1 0GHOBNEHNS TKaHeil, TemnepaTypbl Tena

W np., KOTOpas ABASETCS NOCTOAHHON
BENUYNHOM. MPUHSATO cYnTaTh, YTO MpM
0BbIYHbIX YCMOBUSIX YENOBEYECKOMY
OpraHuaMy HYXHO KOMWUYECTBO SHEPTuM,
paBHoe 25 Kkan Ha Kurorpamm Beca B fieHb,
XOTA 3Ta LUM(Pa MOXET MEHSTLCS B 3aBUCH-
MOCTW OT Beca W pocTa yenoseka. Y MyX4uH
aTa uudpa HEMHOrO GOnbLIe, YEM Y KEeHLUH,
TakkKe y BCEX M0Aei OHa Bbllwe B AETCTBE,
Korda opraHusm pactet. XeHWuHa Takxe BO
Bpemst GepeMeHHOCTH HyxaaeTcs B 6ombwem
KonmyecTee kanopuit, 4ytobbl o6ecneunsatb
noTpebHOCTU 3apoAbIlWa, U BO BPEMS rPYAHOro
BCkapmuBaHus. Kpome TOro, CywecTsyioT
Apyrue notpe6HOCTH, B COOTBETCTBUMN

C KOTOPbIMU KOMIMYECTBO KUMOKanopwi,
HYXHBIX OpraHWu3My, MOXeT eXefHEeBHO
YBENMUYMBATLCA — HampuMep, CNopTcMeHam
1 nioaaM hU3n4eckoro Tpyaa HyxHo Gonblue
9HEPTK, YeM TeM, KTO 3aHUMaeTcs
YMCTBEHHbLIM TPYAOM.

Nerkas duandeckas pacora
Yiepextan (uanieckas padora

Taxenas duauieckas pasora

MUTATENbHBIE BELIECTBA U UX 3HAYEHUE 93

EVHULbI CUCTEMbI USMEPEHWA

Ons pacyeta SHEPreTMYECKON LIEHHOCTU
NPOAYKTOB NUTaHUsi 06bI4HO GepeTcs efnHu-
Lja TEPMUYECKOI SHEpruu, Unu TennooTaa-
4u, HasblBaemas kunokanopuew, o6bl4HO
oHa 0603HavaeTcs Kkam M COOTBETCTBYET
KonuyecTBy Tenna, HeobXoAUMoro Ans noa-
HATUS TeMnepaTypbl 1 1 AUCTUNNNPOBAHHOM
Boabl o1 14,5 °C go 15 °C; kanopus, co-
KpalleHHO Kan, COOTBETCTBYET ThICAYHOM
pone 1 kkan. Mo3xe Havyanu ucnonb3oBaTh
Apyrylo egunuuy — mxoynb C[x), kuno-
pxoynb (kOx).

OKBUBANEHTHOCTb €QUHUL,

kan: 4,18 [Ox

kkan (kan): 1000 kanopwuit
kkan: 4,18 kx

kOx: 0,24 kkan

ExepnHeBHas JHepreTnyeckan ﬂOTpesHOCTb opraHu3ma

1000

B COOTBETCTBMM C BO3pPaCcTOM, NOJIOM U BECOM
MYXYUHbI

3000 4000

KEHLWHBI

I3000

PR T e |




100 MUTAHUE

YrneBogbl — 3TO NUTaTenbHble BeLWeECTBa, NPUCYTCTBYIOLLME NOYTU
BO BCeX NpoAdyKkTax nuTaHus, B OCHOBHOM B NULLie pacTUTeNbHOro
NPOUCXOXAEHNA. OpFaHM3M ucnonb3yet UX Ana nonyvyeHua sHepruu,

KOTOpPYH0 pacxoayeT Ha MHOroYUCneHHble peakuun meTabonuama:
yrneeodbl — 370 OCHOBHOE «ropr4ee» opraHuama.

XUMUYECKAA ®OPMYNIA MOHOCAXAPUOOB XUMUYECKAA ®OPMYINA OUCAXAPUOOB

% t?o Caxapo3a Q
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; Tnioko3a \" Y e/
®  Kucnopoa Q\ \/éb - . /} 4 \% Q\ / \0/4 Wﬂr/r”
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cropaHue 1 r -

KO3bl  BbICBOBOX- Q
[naeT okono 4 kkan 0 Mansrosa /p
SHEpru.

ff %
/

lanakoaa

Yrnesoa Q  Kucnopop QBoaopoa

BUAb! YTNEBOOOB

YrneBsofbl COCTOSIT M3 aTOMOB yrnepoga, kucrnopoga u sogopoga. OHu
TaKKe HasblBalTCA TMApaTaMu Yrnepoaa, NOCKONbKY Kaxnablii ero aTom
COEQMHEH C aTOMOM Kucropoga u AByMsi aTOMamu BOJOpoja — B Ta-
KOW Xe MpOnopLMU KUCHOPOA W BOAOPOA COLEpXaTcs B MONekynax
BoAbl (H20). CormacHo XMMUYECKOMY COCTaBY U CTPYKTYPHbIM
eAMHULAM, caxapuaaM, BbILEnsioT pasnuyHble rpynnbl YrneBoAoB.
MpocTble YrMeBOAbI, UK caxapa, COCTONT U3 OQHOW CTPYKTYpHOM
€OMHALBl U Ha3bIBAIOTCS MOHOCaxapuaamu — Hanpumep, riKo3a,
hpyKTO3a U ranakTosa; gucaxapupbl COCTOSIT U3 ABYX CTPYKTYPHbIX
eOMHAL — HanpuMep, MULLEBOI caxap, COCTOALWMIA M3 OfHON
MOMEKybl TN0KO3bl U OAHOM MONekynbl ¢pykTo3bl. NlakTo3a — Mo-
NOYHBIA caxap, COCTOMT M3 MOMeEKYN FN0KO3bl W ranakTosbl; ManbTo3a
COCTOMT M3 ABYX MOMeEKyN rnioko3bl. CroxHble YrNeBoAbl Ha3blBalTCs
nonucaxapuaamiu U COCTOST U3 MHOXECTBA NMPOCTbIX COEANHEHMI
aTOMOB W Monekyr, 06beANHEHHbIX B ANUHHbIE LENK, Hanpumep
Kpaxman u FMuUKOTEH, MPUCYTCTBYILME B PacTUTENbHON NuLe.

3naku IKykypy3Hble Xonbs], kopHennodsl U 080U — 3MO NPOAYKMBI,
codepxatyue MHO20 y2r1e80008, KOMOPbIE COCMABISIOM OCHOBY payUoHa
yernosexa.



PACLUEMNEHWNE
YrMeBOOOB
lanaktosa
MoHocaxapuab! j—  ®pykrtosa J|
Imiokosa
Jlakmosa
Yrmesogb! h
Kpaxman
Monucaxapuas!

COJIEPXXAHUWE YrNMEBOOOB
(npubnuautensHo Ha 100 r npoaykTa)

PacvHipoBaHHbIn caxap 100 r
KyKypyaHble Xnomnbst 84r
Men mr
Berbiit puc mr
[MweHnyHas Myka 7%
[Mnwesble nactbl 73r
Cyxoe neveHbe 73r
Mapmenag 70r
Ogec 65r
KoHautepckve wagenus 60 r
Topox 60r
Benbiit xne6 55T
PxaHoit xneb 49r
BaHaHb! 21r
BapeHbiit kapTodens 20r
BuHorpan 17

UCTOYHUKN rnioko3bl

Bce NPOAYKTbI NUTaHUA B Gonblem unm
MeHblUeM Konu4yectBe copepxart yrnesofbl,
3a UCKNYeHMeM Tex, KOTopble COCTOAT

UCKMIOYNTENBHO M3 XUPOB, Hanpumep Mmacna.
MpoaykTbl, Haubonee GoraTble rMioKo30W, —
3TO 3Maku U UX NPOU3BOAHbLIE, OBOLLN, KOpHE-

nnoasbl, d)pyKTbI, a Takxe caxap, meg
n cnagocTtu.

CMOHHBIE

YrNEBOAbI 101

DD)KEJ ,mle _Kpass .3 biinblwas yactb yrnesofos,

CTEHKM KVLESHIKA NPUCYTCTBYOWMKUX B NPOAYKTax

I NUTaHua, aBndarTca An- U no-

KENgBb! ' i nucaxapngamu, HO TONbKO
KuwesHas " {

iica Prcaxapuaet | MoHocaxapuabl Gnarogaps

cxarsinsye e

KpOLIEYHOMY pasmepy MOryT
| BCACHIBATbCA YEpe3 CTEHKM

B | MULYEBAPUTENBHOTO TpaKTa.

| MoaToMy CMOXHbIE yrNeBoAbl

BCTYNAIT B peakyuio

¢ (hepmeHTamy, pacyennsio-

CriioHHble |
amnnassl Momkenyaos- |

EnmaniH) i |
Sk [ | Manerosa
1

Jactosa §~— Caraposa |

Hoie

— T
LSS

- (DpYKTOSE :

‘ | ; prene ] | LWMMN UX Ha CTPYKTYpHble
| } | ‘ ‘ | e[MHULLI — MOHOCaxapuasbl.
ol ‘ | 3aBeplwanlum atanom
‘ npoyecca nuweBapeHus
+ ; ABNAETCA YCBOEHWE MOMeKyn
U

e E TAI0KO3bI, (PYKTO3bI
l ; W ranakTossl, KOTopble
| TPaHCNOPTUPYITCS K NeYeHu,
rhe NpespawaTcs B rNiokosy,
nocTynawwyio B KpoBb
W pasHOCALYICSA N0 BCEMY
opraHuamy.

[excTpuHbl P

Co.qep)KaHue yrnesofaoB B Knet4yaTke rMIOKO3A

oBouwen (r/100r npopykra)

YenoBeyeckuit OpraHM3M MOXeT UCMOMNb30-
BaTb KaKk WCTOYHMK SHEPriM TONMbKO OfMH
Benas ceexna 61 BMA YrneBojoB — rmiokosy. Monekynbl
rAIoKo3bl, BbICBOGOXAEHHbIE B Mnpouecce
paclLennenns CnoXHbIX yrneBoaos, BCachl-
BalOTCS B KMLIEYHWUKE UMW B NeYBHU. [NioKo-
32 CTOKOM KPOBM Pa3HOCUTCA K TKaHAM, rae
ApThwok 1,5t NPONCXOANT XMMWUYECKUI MPOLECC BbICBO-
DoXAEeHNS N3 Hee 3Heprun. YpoBeHb MMIoKo-
3bl B KPOBW HACTOMbKO BaXeH, 4TO BCErAa,
WrnHaT BT Aenas aHanua KpoBu, N3MEPSIOT ee KOHL|eH-
Tpaumio, KOTopas HasbiBaeTCs YPOBHEM Ca-
Xapa B KpOBW, — 3TO MHAMKATOP COCTOSHUSA

3eneHblit ropox 3r 310p0BbA YenoBeka.

YecHok 11

Canat  1Or

Orypey 0,5t
Momupop 1,5t

MopkoBb 3 1

KINETHATKA

Llennionosa (knetyatka) — 970 CNOXHbIA YrneBoA, OPMUPYIOWMIA CTEHKN PACTUTENbHbIX
KNeTok. Y TpaBOSIAHbIX KXMUBOTHBIX €CTb MULIEBApPUTENbHbIE (DEPMEHTLI, MoMoralwuine nepesapu-
BaTb LENMionosy, paclennss ee Ha COCTaBAAIOLME — MOMEKYNbl FM0KO3bl, KOTOpbIE BCacblBa-
I0TCA KMLWEYHUKOM W UCMOMb3YITCA ANsl NOMOMHEHUS dHEPreTMYeckoro noTteHuuana. Yenoseye-
CKWit OpraHu3M He BblpaGaTbiBaeT GepMeHTOB, cnocobHbIX NepesapuBaTh kreTyaTky, KOTopyio
TaKXe HasblBalOT PacTUTENbHLIMU BONOKHAMM, BLIBOSALWMUMUCS M3 Hawero opraHuama 6es
n3MeHeHus. TeM He MeHee ynoTpeBGnaTb WX OYEHb MOME3HO, W UX BbiBe4eHUe CBUAETENbCTBYeT
0 xopoleit paGote TONCTOTO KULWEYHMKA.
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Benku, koTopble Takxe Ha3blBalT NPOTEMHAMMU, ABNAKTCA
OCHOBHbIMU CTPYKTYPHbIMU 3NIeMEHTaMM 4eNloBEYECKOro Tena

W OYEHb BaXHbIMW COCTABMSAOWMMMU paLMoHa: perynsipHoe ynotpebne-
Hue 6enkoB HEOGXOAMMO ANs PA3BUTUS OpraHM3ma, pereHepauum
TKaHel W npoueccoB MeTabonnama, oT KOTOPbIX 3aBUCUT Halle
3[10POBLE.

XUMUYECKASA CTPYKTYPA BENKOB

Benku cocTosT U3 aTOMOB yrnepoda, kucnopoaa, BOAOPOAa M as3oTa,
K KOTOpbIM WHOrAa [0GaBRAOTCS [PYTME XMMUYECKUE INEMEHTbI.

B coctaB 6enkoB BXOAST MHOrOYUCEHHbIE OCHOBAHUS — aMUHOKUC-
NoTbl, COEAMHEHHbIE Mexay cobol ocobbim crnocobom, Gnarogaps
koTopoMy 06pasylTcs ANMHHbIE WK KOPOTKWE Lenu Genkos. Tosops
0 KOpOTKMX Liensix, oGbl4HO UMeIoT B BUAY NENTUAbl, KOTOpble

B 3aBMCUMOCTM OT KONUYECTBA aMUHOKMCIIOT, BXOASLMX B UX COCTaB,
HasblBalTCA Aunentagamu, Tpunentugamu. Llenb Genkos mMoxeT GbiTb
copmupoBaHa GONbIMM KOMMYECTBOM aMUHOKUCNOT: Lienu MOryT
COCTOSATb M3 CTA aMUHOKWUCIOT, @ HEKOTOPbIE faxe W3 ThiCsuM.

| [
| .’
i TpeoHuH
[
{
|
—Q BHyTpuknetouHoe cropanue 1 1
; Genka BbICBOOOXAAET OKONO 4 KKkan
I‘ 3HEpPruu.
i AcnaparuH

AMUHOKUCNOThI

HeocHoBHbIE aMUHOKUCAOTbI OCHOBHble @aMUHOKWUCAOTbI

nyTramuHaBas kucrnota APruHUH
AnaHim ®eHnnanarinH
Yrnepoa ; | Kucnopog  Q Bopgopoa Q Asor Acnapari TvcTuans
LincrenH M3onenuuH
LinctuH NeitumH
TumH Nuann
opokeunponuH MeTuoHuH
MponuH TpeoHuH
CXEMA HEKOTOPbIX AMUHOKUCIOT Cepn Tpunrocpar
TupoanH Banun

Cepun TpeonuH

? Qo

|

Q I 1]

=0

Yrnepoa
O Kucnopog
O Bopopoa

Q  Asor Acnaparux 3

BUAbI AMUHOKKCIOT

Bce Buabl 6enkoBs, cyliecTByolmMX B npupoge, 06pasoBaHbl U3 koMOU-
Hauui ABadLaTV pasnuyHbIX aMUHOKUCIOT, Kaxaas W3 KOTOpbIX UMeeT
CBOK XMMMYECKYI0 CTPYKTYpY. Ansi popMupoBaHust coBCTBEHHBIX BenkoB
4ernoBeYeckoMy OPraHM3My HYXHO pacrionaraTb BCEMM aMUHOKMCMOTa-
Mu. OpraHuam yeroBeka cam crnocobeH BblpaGaTbiBaTb HEKOTOpble
aMMHOKMCIIOTbI, KOTOPbIE HA3blBAKTCH HEOCHOBHBLIMU, @ APYTUE MOXET
nonyyatb TONMbKO W3BHE, C MULEA — OHU HA3bIBAKTCH OCHOBHBIMM.
MoaToMy Tak BaXHO YNoTPEBsiTb pasnuyHble NPOAYKTbI, B COCTAB KOTO-
PbIX BXOAST BCE TUMbl aMUHOKIACIIOT, 0COBEHHO MPOAYKTI, COAepXallue
OCHOBHbIE aMWHOKUCNOTbI, — GOMbLUEH YaCTbIO 3TO MPOAYKTHI XKUBOT-
HOTO MPOUCXOXAEHNS.



BENKH 103

PACLLIENNEHUE BENKOB

POT KENYAOK TOMKErOfOUHASKET3A KPOBb
ConsHas
kucnota KULEYHbIA NMPOCBET KMWEYHVK CTEHKM KULIEYHWKA
MencuH  Hy-1 I 1
TpuncuH XUMOTpUNCUH
Benku *o Tonunentngbl AMUHOKACIOTbI AMWUHOKMCNOTbI
Ounentuabl Ounentuabl
Tpunentugpl TpunenTuabl AMUHOKNCTIOTBI
Benkn
Monunentuab! MonunenTisI
MepeBapuBaHne GenkoB MUILKM NPOUCXOAWT B XKenyake nof AeiAcTBMEM NOAXENYAOYHON Kenesbl BbICBOOOXAAIOT aMUHOKUCIOTHI, AUNENTUAbI
KENYyAOYHOTO COKa: CONAHAas KMCnota, Bblgensemas Crn3ncToin 1 TPUNENTUAbI, KOTOPbIe BCACLIBAKTCA KNeTKaMu KULWEYHUKa.
o6onoukoil xenyaka, akTuBMpyeT 0COBLIA (DEPMEHT — NemncuH, B kneTkax Kulwe4HuKka 3aBepliaeTcs pacliennedHne amMHOKUCNOT,
KOTOpbIi BO3AeicTBYeT Ha 6enku 1 paspbiBaeT HEKOTOPblE CBSA3M, OUNenTUAOB W TPUNENTMAOB A0 CBOBOAHBIX aMUHOKUCNOT, KOTOpPble
BbicBO6OXAas TakuM 06pa3omM MONUNENTUAHbIE Lenu MEHbLIMX nocTynawT B KPOBb. [locne pasHeceHMs aMMHOKUCNOT C TOKOM KpOBU
pa3mepoB. Koraa nuwa npoxoguTt B TOHKUIA KULWEYHUK, (EPMEHTbI no opraHu3my oHu kombuHupytoTCs Mexay coboit, obpasys Genku.
COOEPXAHWE BENKOB (npubnuautensHo Ha 100 r npogykTa) ®YHKUMW BENKOB
Colp napme3aHckuii 34r Msico upinnexka 21r OcHoBHas yHKUNs 6BNKOB — CTPOMTENb-
Cost B 38pHax o Murgans 20+ Hasi, NOCKOMbKy U3 6enkoB cOCTONT Membpa-
Hbl KMETOK U MHOTME TKaHW U opraHbl Yeno-
Msco wptoLLIHoe 32r Fossamra (cpune) 2051 BEYeCKoro Tena; Genku NpucyTCTBYIOT Aaxe
TyHeL| cBeXWit 27r BapaHuHa (Hoxka) 191 B MEXKNETOYHON XMAKOCTU U KNEeTOYHOM
Apaxuc 2T MepriaH (pbi6a) 171 anpe. Kpome Toro, depmeHTbl, aHTUTENa,
HEKOTOpbIE TOPMOHbI U MHOrWe Apyrie ane-
Hedesna 24r Kavbana Br MEHTLI, UrpalLLMe BaXHYI0 POnb B peryns-
Cbip pokdpop 23r Ot6uBHas cBUHas 151 LK PYHKLWIA opraHu3ma, Takxe COCTOAT U3
Bobib! 23 Opext neckble 141 6enkoB. bBnku Bcerga MoryT 6bnb MCMOMb-
30BaHbl Kak UCTOYHWK 3HEPTUM.
Msico yTku 22t Ogec 13r
Msico kponuka 22r 1 sio 131
T'opox 22r Myka nieHniHas 95T
CapayHbl 211 Xneb Genblit Tr
KpeBeTku 21r Monoko kopoBbe
Kakao monotoe 21r

NPOAYKTbl MUTAHUA

MoyTn BCE MPOAYKTHI MUTAHMS COAEpXaT Gemku, UCKMIYeHUe COCTaBAAIT NUWb Te,
B COCTAB KOTOPbIX BXOASAT TOMbKO XMPbl, Hanpumep macna. Bonble Bcero Genkos
COMEPKMTCA B MSCB, pbibe, AlLax, MOOKe W MOMOYHLIX MPOAYKTaX, OBOWAX, CyXO-
(hpykTax, 3naKkoBbiX M MPOAYKTax M3 HUX. MeHbluee Konuyectso Gemkos cogepxar
KOPHENnoAbl U HeKoTopble (PYKTHI.
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XWPbl

XUMUYECKASA CTPYKTYPA XWPOB

XKupbl COCTOAT U3 aTOMOB yrnepoaa, KUCNopoga v BoJopoaa, pacnono-
KEHHbIX TakuM 06pa3soM, YTo 3TW MUTATENbHbIE BELLECTBA HE PACTBOPSIOT-
cs B Boge. HamBonee 4acto BCTpeyaLMecs Kupbl — TPUFMLEPHABI,
COCTOSILLME M3 OAHOW MOMEKYMbl CIMPTA — FMULEPUHA U TPEX MOMeEKyn
KUPHbIX KNCROT. CyLiecTByeT OKOMO COPOKA Pa3fMYHbIX KUPHBIX KCHOT,
NO3TOMY MHOTOYMCIIEHHBIE KOMBMHALMM O4YeHb YacTbl. XKUPHbIE KUCTOThI
COCTOST U3 ANWHHBIX Lienelt aTOMOB YITepofa, CBA3aHHbIX C aToMaMm
kucriopoda v AByMs atoMamu Bofopofa. MoXHO BbIAENUTb pasnuyHble
TUMbI XMPHBIX KUCMIOT: €CNIW aTOMbl YINepoaa CBsi3aHbl C MakCUMAanbHbIM
KONMYeCTBOM aTOMOB BOZOPOAA, OHU HA3bIBAKOTCS HACBILEHHBIMU,
MOCKOMbKY OHW Y€ He MOTYT MPUCOEANHUTb HU OAHOMO aTOMa BOZAOPOAA;
a ecnv 'y aToMOB OCTaloTCs CBOGOAHBIE CBSA3M, TOBOPSIT, YTO OHM
HEHaCbILLEHHbIE; TakXe BblAENsioT MOHOHEHACHILEHHbIE XMPHbIE
KuCroTbl, korda cBoBofHa BCEro OAHa CBsi3b, UMM MONMHEHACHILEHHbIE,
€CNU B HUX CBOGOAHBI HECKOMbBKO CBSI3EM.

CXEMA TPUTMULEPUOA
XupHas kucnota
Inuuyepun
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° x3 + ©y s>
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O Yrnepoa

Q. Kucnopo,
0 poa

Yrnesoa

BHyTpukneToyHoe cropaHue 1 rxupa BbICBOGOX-
[aeT okono 9 Kkan aHeprum.

Xupbl, Takke HasbiBaeMble NUNUAAMU, ABNAKTCA NUTaTeNbHbI-
MM BelecTBaMU C GOMbLLIOA SHEPTeTUYECKON LEHHOCTbI: OpraHuam
nonyyaeT XKupbl C NULLEeir, YToBbl BbICBOGOXAATL U3 HUX SHEPTUIO,

W HakannuBaeT ee W3BbLITOK B BMOE XMPOB MO 3aBEPLIEHUN MPOLIECCOB
meTabonuama npo 3anac, 4tobbl Mcnonb3oBaTh B Gyayuem.

CXEMbI XWUPHbIX KUCNOT

HacblweHHas MoHoHeHacbIWweHHas MonuHeHacsILweHHas
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[lBoitHas cBA3b (3 0
XONECTEPUH

XonecTepuH — He 0YeHb BaXHOE MUTATENbHOE BELLECTBO, NOCKOMbKY
OpraHu3m cam MOXeT BbipabaTbiBaTb €ro B neveHn Ha Gase Apyrux
OCHOBaHMIA. DYHKLUWUN XonecTepuHa pasHooOpasHbl: Hanpumep, OH
BXOAMT B COCTAB KNeTOYHbIX MemMbpaH W SBNAETCS CTPOUTENbHBIM
KOMMOHEHTOM MHOTUX FOPMOHOB. TeM He MeHee Ype3MepHoe ero no-
TpebreHne MOXeT ObiTb OnacHbIM, MOCKONbKY OH CMOCOBEH OTKNnaabl-
BaTbC Ha CTEeHKax KPOBEHOCHbIX COCYAOB, TEM CaMbliM MOBbILIAS
0MacHoCTb Pa3BUTUS CepAeyHO-cocyanbTbIX 3aboneBaHni, Takux Kak
aTepocknepo3 U MH(apKT MUOKapAa, KOTOpbe SBMSIOTCH OCHOBHbIMM
NpUYMHAMM CMEPTHOCTM B pa3BUTbIX CTpaHax. [popykTbl, Goratble
XONecTepuHOM, — 3TO filla [KenTok), CAIMBOYHOE MAaCo, pacTuTenb-
Hble Macna 1 Xupbl XUBOTHOTO NMPOUCXOXAEHMS.

Yrnepog
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CXEMA PACLLEMNJIEHUA U YCBOEHUA XXWUPOB
nF4FHh
POT KENYAOK Htnmb L@% | NUMOA KPOBb
CTEHKM KULWEYHUKA KNETKW KAWEYHUKA XUTOMAPOH
Kenub TMomxenynoy- Kuweynble
Hble N1nassl nunasel
Mowornuuepnabl - A
n o —1
XMMOMMKDOHbI
Muwesaputens- -
Hble MULenmbl
rChiv
tovv on/y. ow l”
Tpumuepnab! CaoboHble
ovv I Kipbl
HupHble KuCnOTbI " oT Ak OV» ow
y "0 Ayt
QrecTepuH XupHble KucnoTbl
s CITA/ Kennn xpa ow P ow 1.AXNNOMUKPOHBI
NOW_
®ocdonmnuab
XonectepuH
qjovyv docdonunuasl
k>w

Xupbl, cogepxalynecs B NpoaykTax, noCTynakwT B TOHKUIA KULIEYHNK
B (hopMe ManeHbkux Kanenb, elje He NepeBapeHHbIX Nod AercTBUEM
nuLyeBapuTEnbHbIX HEepMeHTOB. B ABEHAALATUNEPCTHON KULWKe XEMYb,
BblpaboTaHHas B MeyeHu, BO3AENCTBYET Ha Kanenbku Xupa u NpoBo-
LMpyeT adhhekT aMynbrupoBaHns, packnajbiBasi KUpbl Ha MUKPOCKO-
nuyeckue 4acTu, HasbiBaeMmble MULiEBApUTENbHbIMU MULennamu. Ha

COOEPXAHUWE XWPOB
(npubnusutenbHo Ha 100 r npoaykTa)

HUX BOBﬂeVICTBy}OT CbepMeHTbI nonmenynquoﬁ Xenesbl U KUWeYHnKa
ThUNa nunasbl, KOTOpble BbICBOGOXAOT XUPHbIE KUCNOThI, cnocobHble
NPOHUKaTb B KNETKU KULWIEeYHUKa, rae OHW neperpynnupoBbiBalTCA

" 06p83y}0T YaCTUYKKN, MU XMNOMUKPOHbBI, pacTBOpPUMbIE B OpraHuye-
CKUX XUOKOCTAX. XI/IJ'IOMI/IKpOHbI nonajatwT Ha KuWeYHble BOPCUHKMK,
3aTteMm u3 J'IMMd)bI B KPOBb, KOTOpas pPa3HOCUT UX NO BCEMY OpraHusmy.

Conep)KaHue HacbllWeHHbIX U HEHACbIWEeHHbIX XUPHbIX KUCNOT

Macno pactutensHoe 100 r
Macno cnusouHoe 83r
Mapraput 83r
MaiioHes 78r
BekoH 70r
Opex KoKOCOBbI# 60r
Opex necHot 60r
Apaxuc 60r
Opex rpeikuit 60r
MuHpanb 54 r
Kaptocenb xapeHblit 37r
LLokonaz MOnoOYHbI 34r
CnueoyHoe macno
Cbip aMMeHTanbL 33r Kokocosoe MoaconHeyHoe KykypysHoe OnuskoBoe
Kpem monouHsii 30T macno macno macno macno
ABokapo 16
Msico Camtoe %5 ¢ MonuHeHacbILWeHHbIE MoHOHeHacbIWeHHble | HacbileHHble
TenatuHa 20r
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BUTAMWUHDI

Butam
KOTOpbI

WHbl — 3TO XMMUYEeCKUe 3N1eMEeHTbl pasnwmoﬁ npupopbl,
€ OpraHu3Mm He MoxeTt Bblpa6aTbIBaTb cam, BCneacTeune 4ero

HYX[AeTCs B NOCTOSHHOM NOCTYMIEHUU UX HEBONbLUX KONU4YecTs Ans
HOpManbHol XU3He[esTeNbHOCTH, NOCKONbKY BUTAMUHbI BbINOMHSIOT
perynupyloLlyio ponib BO MHOTMX npoleccax MeTabonuama.

XWPOPACTBOPUMbBIE BUTAMUHbI

HasBanue DyHKUMA

Butamu A, unu petnHon  CriocoBeTBYeT CoXpaHeHuio 30poBbst ras, pocTy
1 YKperneHuio KOCTeid, pereHepaLui anuTenuanbHbix
TkaHeil (koxa 1 CnmaucTbie 06oNnoYKm)

Buramut D, nm [MpuHUMaeT yyacTve B npoueccax MeTabonuama
KkanbLmdepon KanbLms 1 ¢occopa, MbILLIEYHON AESTENBHOCTH,
cnoco6CTBYET pocTy

Buramux E, nnu [MpensaTcTBYET OKUCNEHMIO, NPUHAMAET yyacTue
Tokodbepon B NOAAEPKaHUM KNETOYHbIX MeMBpaH

Buramux K, unn YyactsyeT B BbIpaboTke B MEYEHN BELLECTB,
UNNOXMHOH obecreunBatoLLNX JOCTATOYHbIN YPOBEHD

CBEPTbIBAHNS KPOBW (AN OCTAHOBKW KPOBOTEYEHHMIA)

XoTs Kaxgblih BUTAaMUH UmeeT

CBOE Ha3BaHue, ux yacto 060- &
3HavawT bykBamn andasuta ;_f
1 CUMBOMaMM, KOTOpble BUTa- >

MWHbI MOMy4Yanu no mepe oT-
KDbITUS, KOTAA WX XUMUYECKue
opmynbl ele He 6binu M3-
BECTHbI.

Hexomopbie npodykme1—
LICMOYHUKU XKUpPOpacmeo-
DUMbIX 8UMAMUHOB.

COXPAHEHME BUTAMWUHOB

BuTtamuHbl, MpuCyTCTBYIOLLME B NPOAYKTAX, Pa3naraloTcs Npu AnuTenb-
HOM BO3AENCTBIM COMHEYHOrO CBETA, NMpU KOHTaKTe C BO3AYXOM U BO
BpEMs NpurotosnieHns. MoatoMy Ans Toro, utoGbl COXpaHUTL UX Xu-
MUYECKUE CBOWCTBA, HYXKHO 3allMLLaTh NPOAYKTbI OT NPSAMOTO nonaga-
HUSI HA HUX COIHEYHBIX Myuelt U XpaHWTb B NPOXNagHbIX MBCTaX — Tak
MHOTAA XpaHSIT HECO3PEBLUME OBOLLM U DPYKTbI.

AHeBHas noTpebHOCTb UCTOUHMK

Hetn: 0,4—0,6 mr Morioko ¥ MOMoYHbIe MPOZYKTbI (CIMBOYHOE

Myxumnbl: 1 Mr

KeHuwmHbr: 0,8 mr
BepemeHHbie:1 mr
B nepwvog rpyaHoro

Macro), neyeHb, UYHbIA XEMTOK, pbiGHil Xup,
oBoLW, GoraTble KAapOTUHOM (MOPKOBb, ThIKBA
11 OBOLLM 3eMeHOro LiBeTa)

BCkapMnuBaHus: 1,2 mr

Oetn: 10 mkr [MeyeHb, pbiba 1 MOPENPOAYKTHI, MACO, MONOKO
B3pocnbie: 7,5 mMkr 11 MOMOYHbIE MPOAYKTBI, AIALA; NOA BO3AENACTBUEM
BepemeHHble: 10 Mkr COMHEYHbIX Nyyeil BblpabaTbiBaeTcs B KoXe

B nepwviog rpyaHoro

Hetn: 7,5—10 mr

BCkapmnusaHus: 10 mMkr

fAiua, pactutenbHoe Macno

Bapocnble: 5—8 mr
BepemeHHble: 12—15 mr
B nepvo rpyaHoro Bckapmnveanus: 12—15 mr

MpumepHo 1 Mr, HO ero npucyTcTBMe B MuLle  [eyeHb, NOYKM, OBOLUM U (PYKTLI; CUHTE3NpYETCS
He 0653aTenbHO, MOCKOMbKY OH CUHTE3MPYET-  BakTepuanbHOi (hiopoil KULIEYHMKa
chnopoit knLeyHKa

cs1 GakTepuarnbHoi

But
pum

ButamuH B2 npucyTCTBYET TOMb-
KO B NPOAYKTax XWUBOTHOMO Mpo-
UCXOXKAEHUS: eCnU NpUAEPKU-
BaTbC BEreTapuaHckoi AueTbl,
B opraHuame GymeT ollywatscs
HeJoCTaToK 3TOro BUTaMUHA.

rPynnbl BATAMUHOB

aMWHbI pasfensitoT Ha fBe Gonblune Tpynnbl COTNacHo UX pacTeo-
ocTu:

BOAOPACcTBOPUMbIE BUTaMUHbI — Te, KOTOpble PacTBOPSAIOTCS
B Boje: BUTaMmuHbl rpynnbl B u ButamuH C. OcobeHHOCTb 3TMX
BUTaMMHOB COCTOWT B TOM, 4TO, €CNW B OpraHu3me Habniopaetcs
X U30bITOK, OHW BbIBOASTCS Yepe3 MOYKM BMECTe C MOYOW;
KMPOpPacTBOPUMbIE BUTaMWUHbI — Te, KOTOpble PacTBOPSIOTCA
B KUPHbIX kucrotax: Butamuubl A, D, E u K. 311 BUTamMuHbI npu-
CYTCTBYIOT TONbKO B NPOAYKTaX, COAEPXKaLUNX OMpefeneHHoe Konu-
4eCTBO NUNUAOB, W WX YCBOEHUE B KULLEYHNKe TpebyeT npucyTcTBus
XMpoB. Takne BUTAMMHbI OTKNaAbIBAIOTCS TONbKO B XMPOBbIX TKa-
HSX, W, €CIN MX CKannuBaeTcs Bonblue, YeM HYXHO, TO NPUBOAUT
K TMNepBUTaMUHO3Y.
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BOJOPACTBOPUMbLIE BUTAMWUHDI
Haseanve DYHKUUM AHeBHas noTpe6HOCTL WcTouHnkn
BuramvH B,, YyacteyeT B MeTabonn3Me YImeBodoB, B AESTENbHOCTU Oetn: 0,3—1 wmr LlenbHble 3nakoBble, APOXOKM, MOMOKO, AnLa, TENSTUHa,
WM TMaMUH nepuceprEcKkolt HEPBHOI CUCTEMBI, CEPALA, KULLIEYHIKA Bapocnble: 1,3—1,5 mr CBMHIHA, CYXO(PYKTbI, OBOLLM, KOPHEMMOAb!
ButamuH Ba, [MpuHUMaET yyacTvie B ra3006MeHe B NErkux W HachILeHM letn: 0,6—2,5 mr [MeyeHb, NOYKW, APOXKM, MOMOKO 1 MOMOYHBIE MPOAYKTHI,

urm pubodnasuH

KNETOK KMCTIOPOAOM, [AECTBYET Kak KO3H3UM B MpoLecce
MeTabonu3ma yrneBofoB, GEMKOB W XMPOB, a Takke
B MeTabonname remornobuHa

Bapocnble: 1,6—1,8 mr
B nepwog rpyaHoro
BCKAapMnMBaHus: 2 Mr

AnLa, cyxopyKTbl, LEMbHbIE 3Maku, 0BOLLM W PYKTbI

BuramuH B3, HuaumH
wm PP

MpuHuMaeT yyacTve B npoliecce MeTabonuama yrnesodos,
6enkoB 1 XnpoB

Oetn: 8—11 mr
MyxumHbl: 18 mr
KeHwmHbl: 13 mr
BepemeHHble: 15 mr
B nepwog rpyaHoro
BCKapMnvBaHus: 15 mr

Msico, BHyTpeHHWe opraHbl XUBOTHbIX, pbiba, NTuLa,
OBOLLM, LiembHble 3naku

ButamuH Bs, unu naxtote-
HoBasi kucrnoTa

CoCTaBMSIOLLIA KOMMIOHEHT BUTaMUHA A, MPUHUMAET yyacTue
B npouecce MeTabonuama yrneBogos, Genkos 1 Xupos,
a TakKe B CUHTE3e MHOTUX [PYTVX BELLECTB

5—10 mr

TpucyTCTBYET NOYTU BO BCEX NPOAYKTaX

ButamuH Bs,
MU NPUGOKCHH

[MpuHUMaeT yyactve B npouecce MeTabonnama 6emnkos
11 0Bpa3oBaHuN KpoBY

Oetn: 0,4—1,4 mr
Bapocrble: 1,8 mr
BepemenHble: 2,5 mr

[Tlpoxoku, MAco, pbiba, Nmuya, MOFOKO, OBOLLY, COSi,
LienbHble 3naku, CyxodpyKTbl, PPYKTbI

Butamut Bg, GrotuH TMpuHMmaeT yyactue a npolecce MeTabonuama yrnesopos, 10 mkr [TIpoxoku, NOYKK, NeveHb, sidLa, Wokonap, rpubbl
nnm BuTamnH H 6enkoB 1 X1pOB, CTUMYUPYET PereHepaLio HePBHOM TKaHK

11 KNeToK KOXM
ButamuH Bg, TMpuHMMaeT yyactie B co3peBaHMM remornobuHa 1 npotecce 200—300 mkr [MeyeHb, OBOLW C 3eneHbIMU NIUCTbSMK, 3naku, COs,
nv chonveeas kucrnota [QeneHns KneTok, hOPMUPOBAHMN HOBbIX TKaHE! BO Bpemst MOIIOKO, MSICO, CyXOMPYKTbI, CBEXME DPYKThI

pocTa opraHuama
ButamuH Bir, TMpuHMmaeT yyactue B npoliecce mMeTabonuama yrneBodoB, 2,5—4 mr TeyeHb, MouKK, MsCO, pbiba, MOMOKO ¥ MOMOYHbIE

um kobanamuH

6enkoB 1 NUNMEOB, B CO3PEBaHNM reMornobuHa, B CUHTE3e
[OHK n pestenbHoCT HepBHON CUCTEMBI

npoAyKTbI, siilia (OTCYTCTBYET B MPOAYKTaX pacTUTENbHOMO
NPOMCXOXAEHNS)

ButamuH C,
1M ackopbuHoBast
kucnota

Hexomopsbie npodykmei, sensiowuecs
UCMOYHUKaMU 8000PaCcMBOPUMBIX 20
8UMaMUHo8

MpuHUMaET yyacTue BO BHYTPUKIIETOYHOM MeTaBonuame,
CMHTE3€ KONMareHa, WUrpaeT BaxHylo porib B pereHepaLym
KOXM U MbILLL, U CUHTE3€ HEKOTOPbIX TOPMOHOB, 0BneryaeT
BCACbIBaHE Xemnesa B KULLIEYHMKe

100-

ABpukoc

100
90 -

80

70 -

60

50 -

30 40 1
30

20

[iHesHas notpe6Ho

AHaHac

Netn: 35—40 mr
Bapocrble: 60 mr
BepemeHHble; 80—100 mr

10

OpyKTbI (LMTPYCOBbIE, KUBM, aHaHACHI, 3eMNSHIKA)
11 0BOLUM (Mepel;, Bpokkonw, KamycTa, kpecc-canar,
caxapHasi cBekna, kaptoderb)

COOEPXXAHUE BUTAMUHA C BO ®PYKTAX

(mrHa 100 ).
70

218

YepelwHs

3emnsiHuka

Jlumon Abnoko

(yenbin)

l'yaitsisa

Gie

Mepcuk

10 7

|

KpacHas
cMopoanHa

Cnapkuit
anenbeuH

pywa

BuHorpag  Mamnenbmyc

[blHs
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MWUHEPAIbI

MuHepan

Kanbuui

Harpuii

Kanuit

docdop

MarHuit

XKeneso

®10p

Wopn

Menb

LinHk

MapraHey,

Cepa

MuHepanbl — 3T0 HeopraHuyeckue XMMuyeckue 3INEMEHTbI,
NPUCYTCTBYIOLNE B PA3HOM KONMYECTBE B Pa3nuyHbIX MPOAyKTax
nuTanus. MuHepanbl He06XoaUMbI AMNS KN3HELEATENbHOCTY OpraHus-
Ma B Pa3nM4HbIX KONMUYECTBAX B 3aBMCUMOCTM OT 3Tana ero passuTus
W MPUHMMAKT y4acTue Kak B (hOPMUPOBAHUM OMPEAENEHHbIX CTPYKTYP,
Tak U BO MHOTOYMCNEHHbIX MpoLeccax MeTabonuama.

®YHKUWUKU, NOTPEBHOCTU U UCTOYHUKN OCHOBHbIX MUHEPAIIOB

OCHOBHblE YHKLMMU

[MpuHUMaET yyacTie B hopMUPOBaHIM KOCTEN 1 3y6OB,
HEPBHbIX MMMYIbCOB, COKPALLEHIM MbILLL, U CBEPTHIBAEMO-
CTW KpoBK

TpuHUMAET yyacTue B perynsuumM BOLHOTO 0GMEHa,
apTepuanbHoro iaBMeHus, a Takke B MpoLeccax
COKpALLEHNS MbILLIL,

BMecTe ¢ HaTpuem MpuHUMaeT yyacTue B repeave
HEPBHbIX MMMYIbCOB U MOAAEPXAHUM BOAHO-CONEBOO
6GanaHca; He3aMeHUM Ansi MeTabomnnama yrmeBofos

1 Benkos

BxoauT B cOCTaB KoCTelt 1 3y60B, SBMsiETCH COCTaBHOM
4acTblo KNETOYHOI MeMBpaHbl 1 XPOMOCOM, MPUHUMaET
yyacTue B CUHTE3€ SHEPTUN U MbILLEYHbIX COKPALLEHMSIX

BxoauT B COCTaB KOCTEM, aKTUBMPYET BHYTPUKNETOUHbIE
(hepmMeHTbI, MPUHUMAET y4acTue B Nepefaye UMMYbCOB
MbILLIEYHON TKaHM

Bxoaut B cocTaB remMorno6uHa 3puTpoLMTOB, MUOrNobIHa
MbILLIL| ¥ MHOTOUUCTIEHHBIX (hEPMEHTOB, MPUHUMAIOLLMX
yyactve B MeTabonuame

BxoauT B coctaB kocTel 1 3y60B, KOTOpble 3alLpLLaeT oT
kapvieca

BxoauT B COCTaB ropMOHOB, BblpabaTblBaeMbiX LWTOBUAHOM
Xeneson, KoTopble perynupytoT obLumit Metabonnam
OpraH13Ma, v BbIMOMHSIET OCHOBHYIO (YHKLVIO B MpoLiecce
(hOpPMMPOBAHNS HEPBHO CHCTEMbI

BXoauT B COCTaB MHOTUX (hepMEHTOB, MPUHAMAET yyacTue
B CUHTe3e GENKOB 1 SHeprim

OCHOBHOW KOMMOHEHT HEKOTOPbIX (hepPMEHTOB, y4acTeyeT
B MpoLiecce pocTa, CUHTe3e BEerkoB 1 HYKMEeNHOBbIX KUCTOT

[MpuHMMaET yyactue B AeNCTBAN (DEPMEHTOB W CUHTE3E
NUNKAOB W MOHOMONMCaXaphaoB

CoCTaBnstoLLas PasfM4HbIX aMUHOKUCTIOT, MpUHUMAET
y4acTve B NPOLIECCE ra3006MeHa B NETKUX U CUHTE3e
3HEprM

AHeBHan notpebHOCTb

0—12 mecsues: 500—600 mr
1—10 net: 600—800 mr

11—18 net: 1000—1200 mr
Bapocnble: 800—1000 mr
BepemerHble u kopmsawme: 1200 mr

OT 1 10 3 1 B 3aBUCMMOCTM OT MbILLEYHO,
NOYEYHO aKTUBHOCTU W BbIpaBOTKX MoTa

0—6 mecsues: 500 mr
6—12 mecsues: 700 mr
1—2 roga: 1000 mr
2—5 net: 1400 mr
6—10 ner: 1600 mr
Bapocnble: 2000 mr

0—12 mecsues: 200—400 mr

1—10 ner: 600—800 mr

11—18 net: 800—1000 mr

Bapocrble: 600—800 mr

BepemenHble 1 kopmsime: 800—1000 mr

0—12 mecsues: 40 mr
1—10 net: 60—170 mr
MoapocTku: 300—400 mr
Bapocnble: 350 mr

Oetn: 10—15 mr

B3pocnble MyxumnHbl: 10—12 mr
Bapocnble xeHwuHbl: 15—18 mr
BepemenHble: 15—20 mr

1—4 vr

Oetn: 100 mkr
Bspocnbie: 125- -150 mkr

Oetn: 0,5—2 mr

Bapocnble: 2—5 mr

0—12 mecsues: 3—5 mr
1—10 net: 10 mr
Bapocnble: 10—15 mr

2—5 mr

5 mkr

Monoko 1 MONOYHbIE MPOAYKTHI, CYXOMPYKTbI,
0BOLLY, SiLa, pbiBa 1 MONMOCKK, KOPHENMOA!

Conb, KonGacHble M3[ENus, Cbipbl, KOHCEPBbI, MSCO,
pbi6a, 0BOLLYM, PPYKTbI

OBOLLM 1 PYKTLI, MSICO, pbiBa W MonMHCKM,
KOpHennogpl, 3naku, cyxodpykTbl

Monoko 1 MONOYHbIE MPOAYKThI, CyXO(pPYKThI,
3MaKku, OBOLM, LA, MsICO, pbiba 1 MommiocKK

Morioko, 3ereHble OBOLM, MSICO, COSi, Kakao,
CyXO(PYKTbI, MOPENPOAYKTbI

[MeyeHb, MACO, JOMALLHAS NTULA, SiLa, 3eneHble
OBOLLM, CYXOPYKTbI, HEKOTObIE KOPHENMOMbI

dTopupoBaHHas Boaa, (hTopupoBaHHasi CTonoBas
COrlb, MOPENPOAYKTbI, HEKOTOPbIE COpTa Yast

MopenpoaykTbl: pbiba, MONMOCKM, pakoobpasHble,
BOOPOCTN

Pbiba, pakooGpasHble 1 MONTIOCKM, COSl, 3eneHble
0BOLLY, CyXO(PYKThI, LieMbHble 3naku

Pbi6a 1 pakoobpasHble, MONIOKO ¥ MOMOYHbIE
MPOAYKTHI, AL, MSICO, 3eMEHble OBOLLY, LiENbHbIE
3naku

HekoTopble MOpenpoayKTbl, MOTMOYHbIE MPOAYKTH,
3eMeHble OBOLUY, 3NaKoBble, MACO

3nakoBble, pbiba 1 MOPENPOAYKTbI, MOMOYHbIE
NPOAYKTbI, MACO, OBOLM, LA, CYXOtpPyKTbI



MWHEPANbI

FPYNNbl MUHEPANOB AHEBHAA MOTPEBHOCTb
B XENE3E (mr/peHb]

B yenoseyeckom opraHuame NpuCyTCTBYIOT MUHEpanbl, KOTOPble BXOAAT B COCTaB OMpeAeneHHbIX
OpraHoB M CTPYKTYP, BbIMOMHSIOLMX CaMble pasnnyHble (PYHKLMK: B LIeNOM MUHEpanbl COCTaBNSOT
5—6 % ot macchl YenoBeyeckoro Tena. Vx ponb BecbMa CyLLeCTBEHHa B Nepvog pocTa, W, BBUAY
TOrO YTO HeKoTopast YacTb MWUHEPanoB yAansieTcs U3 opraHnama C npoaykTamu pacnaga w ce-
KpeLmeit, Ha NPOTSKEHUN KU3HU HYXHO MOMOMHATL WX 3anac B opranHuame. MuHepansbl, npu-
CYTCTBYyIOLLME B MnuLe, knaccuduuupyloTcs Ha ABe OombluMe rpynnbl COrMacHo exeaHEeBHON
noTpebHOCTM opraHn3ma B Hux. [puUCYTCTBME MAKPO3NEMEHTOB SBMSETCS OCODEHHO BaXHbIM
Ans OpraHu3ma, noaTtoMy 4YenoBeky crieyeT eXeAHeBHO YnoTpebnsTb NpoayKTbl, copepxalyve
Takue MUHepanbl, kak KarnbLui, xene3o, gocdop, HaTpui, kanuit u marHuit. Copepxaxue opyrux il e
MMHEPanoB, BXOASALWX B rPynny MUKPO3NEMEHTOB, Takxke Ha3blBaeMblX ONMUro3nemMeHTamu, He- . 7024
BbICOKO, NO3TOMY MX HE06X0AMMO COBCEM HEMHOTO, YTOBbI BOCMOMHSATL X KONMYECTBO B OpraHn3- 4
Me. B aty rpynny BxoasT: ceneH, ¢pTop, iop, mMapraHel, MeAb, MONMOAEH, LMHK, XpoM, kobambT,
HUKeMb W BaHaAWiA. ;,’15

- [or5
no10

or
M po8
<13 Marb- [OEBOYKM Myx- XeH- GepemeHHble
neT Wk 13—  WHbl  WWHBI  KEHLUWHBI
13— 15ner >15 >15
15 et neT  ner

OHEBHAA NMOTPEBHOCTb
B KAIbLUWWU (mr/peHb)

1200 -
or 1000
p 120
900 -
800 -
700

Osouwju 6o2ambI MuHepanamu,
noamomy 00mKHb18X00UMb 600 -
8 eXeOHEBHbIU PaULOH.

500

400

<1 1—=10 10— 1B— > 17 GepemeHHble
roga net 15 net 17 neT neT  XEHWMWHbI

OONONHEHUE K MWHEPANIAM

Bce Heobxoaumble OpraHu3my muHepanbsl MOXHO nonyyaTtb, yﬂOTpe6-
nas B nuwy pa3H006pa3Hb|e nNpoayKTbI. B pnononHexue k MUHepanam,
cofepxaiwumea B nuiie, MOXHO yﬂOTpe6J‘|ﬂTb NeKapCTBEHHbIE Mpe-
napatbl, eCnu B ONpeAeneHHbie nepuoabl passuTUS OopraHu3Ma BO3-
6 pacraet ﬂOTpeGHOCTb B TOM UM UHOM MUHepane unu Habnopaetcs
ero ,ﬂeq‘)MU‘MT. Ho kak 6bl Tam HK 6bino, peyb naeT o cnyvasx, Koraa
npenapaTt nponucbiBaeT BpaY, NOCKOMbKY NPUHUMATb UX HYXHO TONbKO
B KONnM4ecTBe, yKa3aHHOM B peLenTe. He HYXHO CamOCTOSATENbHO, Ges
HasHayeHus Bpava MNPUHUMATb MNONUBUTAMUHHBIE KOMMMEKChl, Mo-
CKOMbKY MHOrda 4pesmepHoe yn0Tp66neHme MUWHEpPanoB MOXeT Cka-
Moroko U MOMoYHble npoomebl — BaXHbIl 3aTbCA Ha 340pOBbE CUIbHEE, YeM UX HexBaTKa.
UCMOYHUK Kanbyus u OpyZUX MUuHeparsnos.



110 MUTAHUE

Boaga — XM3HEHHO BaXHbIA 3NEMEHT, KOTOprﬁ TaKxe ABnaetca
OCHOBHOM cocmanmomeﬁ 4YenoBe4yecKoro tena n BCEX XUBbIX
cylwecTs, OCHOBHOE BeLleCTBO OpFaHMHeCKOﬁ Matepuwn u cpefa, rge

npoucxoasT Bce BMOXUMMYEcKMe peakuuu opraHuama. bes notpebne-
HUS BOObl YEMOBEK MOXET MPOXUTL BCErO HECKONbKO AHEIA...

COOEPXAHUE BOAbI B OPFAHU3ME

0
MONEKYNA BOfbl (B cooTHoOweHWM K Macce Tena, %)
/ Kucnopon g % f ﬂ
Bonopo, Bonopo, N . .
AOPOA AOPOA Mnog 90 % HosopoxaeHHblit 80 % PebeHok 70 % Bapocnblit Moxunoit 55 %
60—64 %

Yucmas 6005 — amo becysemHas xudkocms 6e3 C moyKu 3peHusi NPONOPYUOHaIbHO20 COOMHOWEHUS K Macce mesa 800a S6/19emcs 0CHOBHbIM 620
3anaxa u ekyca. Monekyrnb! yucmoli 800k cocmosm KkomnoHeHmom. Boda cocmasnsiem 6onble NonosuHb! Macchi mefa Yesoeeka, Xoms nPONOPYUOHabHOE
u3 amoma kucnopoda (01 u dsyx amomos coomHouieHue 800kl (04eHb BbICOKOE 8 Havare XUu3Hu, okono 80% y HO8OPOXOeHH020] yMeHbwaemcs
godopoda (HI, noamomy xumuyeckasi ghopmyna No Mepe 83POCIIEHUS U CMapeHUs OpaaHu3ma.
80061 — H20.

He ynotpebnsis Bogy HW B BUAE XUAKOCTH, HU
B COCTaBE Kakol-nnbo nuimM, MOXHO NPOXUTbL
Bcero Hepento, makcumym 10 gHeir. Cnyyawm,
npeBoCXofslUMe 3TU MokKa3aTenu, SBRsKTCA
UCKMIOYEHNAMM.

PACMPEOENEHUE XUOKOCTU B OPIFAHU3ME

66 % BoAbI COREPXMTCS B KNETKaX

Boga BxoauT B COCTaB KNETOK, a Takxe
3aroMHsSIeT MeXKNeTOYHOe NpOCTPaAHCTBO

1 SIBMSIETCS COCTaBMsIOWel KpoBU U NUMbI.
[lBe TpeTu BCero KOnM4ecTa Bodbl, NpUCyT-
CTBYIOLYMIA B OpraHuame, 10 ectb b6 %, Bxoaut
B COCTaB KNeToK W SBMSieTCs KNeTOYHOM
xuakoctbio. 25 % BoAbl, coaepxalyeiics

B OpraHu3me, NpUXOASTCS HA MEXKNETOUYHYH
XngKocTb B TkaHsX. W octanbHble meHee 10 %
COCTaBSAIOT BHEKNETOYHYH XUAKOCTb, TO €CTb
KpoBb, NUMAY W Apyrue CEKpeThl.

Opranuueckas Boga

&m,\'




BOﬂHbM BAJTAHC OPITAHU3MA UenoBeyeckuit OpraHuaM NOCTOSHHO

TepsaeT XMAKOCTb pasnuyHbIMU cnocoba-

NorpeBnienye Motepn MW, MO3TOMY EMY HYXHO BOCMOSHSATL ee
KOMMYeCTBO ANs NOAAEPKAHWS KU3HELes-
TENbHOCTU, ANs KOTOPOW HeoBXxoanum
C rpoqyKTamu uTaHus: NOCTOSHHbI BOAHbIA GanaHc opraHusma.
1100 mn MoTepu KMAKOCTM MPOUCXOAAT PasHbIMU
nyTAMU: C NpoAyKTamu pacnaga — uc-
Roixanme: MPaXHEHUAMU, MOYOIA; Yepes KOXy
400 un C MOTOOTAENEHNEM W Yepes nerkue
C XMBKOCTbIO: C AblxaHneMm. XuMU4yeckue npoLeccl,
1100 mn NpOXoAAlMe B OpraHu3me, u mMeTabonmam
Mot: yrneBoAoB, GenkoB U XMUPOB Takke
450 mn TpebylT OonpefeneHHOro KonuyecTsa Tak
Ha3blBaeMOii 3HAOTEHHOI BOAbI — OKOMO
MetaGonuam: 300 mn. [ins noaaepxaHus BOLHOTO
300 wn GanaHca opraHu3mMa YenoBeK JOMKEH
VcnpaxHeHms: noTpebnsTb eXeAHEBHO Takoe Xe
150 mn KONMYECTBO XMAKOCTH, KOTOPOE WUCMOMb3Y-
€T er0 OpraHuam, — 370 TaK HasbiBaeMas
9H[OreHHasl BoAa, 3anackl KOTOPOi
BOCMONHSIOTCS, KOTA@ B YENOBEYECKHi
Moua: OpraHn3m nocTynaeT XUAKOCTb, B OCHOB-
1500 wn HOM COCTOSILLAs M3 BOAbI, @ Takke
B GONMbLIEM UMW MEHBLIEM KONNYECTBE
Beero: 2500 mn Beero: 2500 mn BXOASLLAs B COCTAB MPOAYKTOB.
XAXOA CMA3bIBAIOLWEE BELIECTBO
YenoBeyeckomy OpraHM3My CBOWCTBEHHO WMCMbITHIBATH Xaxay, 4To Ina3a, cycTasbl M MbiLLILb! HYX/JAOTCS B BOE BO BPBMS AHEBHO aKTVIB-
cuUrHanuampyet o HexaaTke BOAbl. Ecnu B opraHname copepxutcs HocTw. Brnarojaps Boge Haww rmasa M A3blK MOCTOSHHO OCTaoTCS
Mano Bofdbl, COOTBETCTBEHHO, €€ KONMYECTBO YMEHbLIAETCS U B KPO- BlTaXHBIMY.
BM — Kak pe3ynbTaT KpoBb CTAHOBUTCS GONee KOHLEHTPUPOBAHHOI.
B M03re HaxoAuTCs LEHTP, COEAMHEHHBIN C 0COBLIMM peLenTopamu,
KOTOpble aHanM3MPYHT KOHLEHTPALMIO BELLECTB B KPOBU: €CIN 3TOT
LIEHTP MONy4aeT MHGOPMALMI O TOM, YTO KOHLIEHTPALMS KPOBU BbiLLE OCHOBHbIE UCTOYHWKHK BOAbI
HOPMBbI, OH FEHEPUPYET 0CoBble CTUMYbI, KOTOPbIE BOCMPUHUMAIOTCS ‘ . 1
MO3rOM Kak YyBCTBO XaxAbl, 4TO noGyxaaeT Hac ynotpebnstb 2 % Msic0 1 phi6a 8% anaosbie

XWOKOCTb.

s e
10% monoko
! 60 % sog, *
IPOXAIATENbHE | 11 MOMOYHbIE MPOZYKTHI
HANUTKK, COKM, KOMNO

>17% osowm
1 pyKTBI

COLEPXAHME BOAbl B HEKOTOPbIX MPOOYKTAX

Orypey 96% Msico 50—70 %
Monoko 90% Cbipbl 39—50 %
blHS! 89,9 % MeveHbe 5%
A ° ’ Mopyus u3 250 e kabaykos
Pi6a 73—84 % Opexv 4%

3KeusasieHm+Ha cmakaHy 800k!.




112 MUTAHUE

3 O O O MuTtanne cumtaeTcs 340POBLIM, €CNM BHE 3aBUCUMOCTM OT
n P B E n MTAH M E KyNbTYPHBIX TPAgULWA W NWYHBIX NPEANOYTEHUA OPraHU3M nonyyaet

3nakoBble 1 KkopHennoAabl

Msico, pelba, s

Bo n3BexaHue uanuwHero notpe6neHus nuwm
W HepoefaHus CTOMT coBniodaTb NponopLuu
npu ynoTpeGneHnu Tex UMM WHbIX NUTATENbHbIX
BelecTs. [Ina onpeaeneHus nponopuuit 3a
OCHOBY HYXHO B3sTb 06Lyl0 NOTpeGHOCTb
OTAENbHO B3ATOTO YenoBeka, PacCyuTaHHylo

B COOTBETCTBUM C €r0 BO3PacTOM, POCTOM,
BECOM, KOMMNEKLMen u AeATENbHOCTbIO.
MoTpeBGHOCTH B KaXA4OM BUAE NUTATENbHbIX
BELLECTB Y/OBNETBOPSIOTCS C yYETOM
CneaylowWmx NpoLEeHTHbIX COOTHOLLEHMIA GenKos,
KMPOB U yrneBodoB (Ha unnocTpayuu). Mpu
COBNIOAEHNIM NPUHLMMNOB 3[0POBOTO NUTAHMSA
perynupyetcs CofepxaHue BUTAMUHOB

W MUHEpanoB B NULe, NOCKONbKY AHEBHAs
noTpebHOCTb B 9TMX BELLECTBAX MUHMMAmbHA
1 OHW MOCTYNAIOT B OPraHWU3M B COCTaBe
pasnuyHbIX NPOAYKTOB.

BCe nuTaTenbHble 3N1EMEHTbl U BelleCTBa, B KOTOPbIX HyXAaeTcs,
B HEOOXOAUMBIX nponopunax u KonuvyecTeax, He 6onblue U He MeHb-
e, — 3T0 U COCTaBnsAeT OCHOBY 340p0OBOro NUTaHuA.

PA3HOOBPA3HOE MATAHUE

Benkit

Yrnesoapl "

Kanbuui

Xeneso

Qocdop  }- Monoko

Llpyme MiHeparbi J- W MONOYHble NPOAYKTbI

OBoLWM W dpyKTbI

Butamun A

Butamun C  (,

Butamun B
Butamuu B,

Butamux f

Tonbko pasHooGpa3Hoe NuTaHWe, OCHOBAHHOE Ha MOTPEBNEHUU Pa3nUUHbIX FPYNN NPOAYKTOB,
obecneunBaeT opraHu3M BCEMU HEOGXOAUMbIMU BeLLeCTBAMM.

naBHbIM YCNIOBMEM 3[J0POBOrO MUTaHUS SBNAETCA yNoTpeBGneHne Bcex BUAOB NUTATEmNbHbIX
BELLECTB: BbINOMHSIOLWNX CTPYKTYPHYIO (yHKumMio (Genku), oBecneynBalolinx opraHuam aHeprueit
(yrneBofbl M XWpPbI) M BLINOMHSAIOWMX Perynupylolime MyHKLUK (BUTaMUHbI U MUHEpanbl). Tonbko
pa3HoobpasHoe MUTaHWe, OCHOBaHHOE Ha MoTpeGneHun pasnuuHbiX BUAOB NPOAYKTOB, obecneunsa-
€T OpraHuaM BCeMM NUTATeNbHbIMU BELLeCTBaMM.

KOJIMYECTBEHHOE PABHOBECUE

CnoxHble

MpocTble

XuoTHoro
NPOUCXOXKAEHNS

]

- PacTutensHoro

PactutensHoro XuBoTtHoro npoucxoxaeHna
NPOUCXOXKAEHUS'  NMPOUCXOXKAEHMS

Yrnesoabl

benkn KonuuectBo kanopuit B AeHb



300POBOE MUTAHUE 113

MPUMEP KONMYECTBEHHOIO PABHOBECUA KANOPUW NPUMEPHBIA PALIMOH

ExepnHeBHOE MOCTynneHne aHepruun ExenHeBHble 3aTpartbl 3Hepruu

3naku, kny6Hu,
0BOLLM : Msico, pbiba,

Anua

Monoko
1 MOJOYHblE
npoayKThI

DpykThI

OKcnepTbl COBETYIT NOACYUTHIBATL €XeAHEBHOe noTpebneHne
Kanopuit: KONM4YecTBO 0ObIYHO YNoTpebnsieMbix NPOLYKTOB Ha Taperke,
TO €CTb CPEAHMI JOMALUHMIA PaLMOH UnK TOT, KOTOPbLIA Bbl OXuAaeTe
nony4YnTb B pectopaHax unu kage. Ha unnioctpauuu npeacraBneHo
KONIMYECTBEHHOE COOTHOLUEHWE PasNUyHbIX NpoaykToB: xneb (byrka,
50 r), puc C30 r, cBapeHHbI Ha napy), kaptodens (80 r), yeyeBuua
unu ropox (nopums ot 80 go 100 r, cBapeHHble Ha napy); MOMNOKo
(ctakaH, 200 mn), norypT (aBe ynakosku, 240 r), tBopor (30 r); msco
(6ugpwteke, ot 100 r), ubinneHok (4eTBepTb, 250 r ¢ KoCcTOUKaMM),
+ pbiba (120 r), aBa siiua, okopok (80 r); canat (200 r), 3eneHbiit

ropox (100 r), mopkosb (100 r); s6noko (130 r), anenbcuH (160 r),
BaHaH (80 r), nepcuk (140 r).

VXuH Xonbba

PEKOMEH[OBAHHbIA OHEBHOW PALIMOH
COrMACHO BECY

Monoko
3naku, kopHennogsl Msico, pbiba,  3eneHb
BEC 1 MOMOYHbIE M OpyKTbI
1 6o6oBble Anua 1 oBOLLM
3aKyCKM Ha NPOTSKEHUM AHS (kr) - MPOAYKTSI

50 s Lo [™0 B30 B m O C3-
55 %I/BDnn czo @ cue+ c3um

B cymme B cymme 11 I I 1 oI *
3a fieHs 3a fieHb 0 11C3
e 11 ¢3 0 cma rmo 1.41,
* a
o ° gcaa * c3 1iCl1 I' 11
s AT Mo e 0 1it ™

11TH (JT1]1 IMI~ E3C3 IIIIH
O 0 0

0
NIl IA o o cBua 11[j cucs
E3 E>C3 a . c3

80
banarc mexdy nompebreHuem U Ucnornb308aHueM kanopuli no3gonsem

noddepxugams XusHedesmenbHOCMb Op2aHuU3Ma. Ha unmocmpayuu nokasaH 85

npumep coomeemcmausi Mexdy NompebIeHuUeM U Ucnonb308aHueM Kanopuli
83pocbIM Yenosekom gecoM npubnusumesnsHo BO kunoepammos. M Paymon O TMonosuHa paumoHa



3PEHUE
Fnas, Takxe Ha3blBaeMblil FMa3HbiM AGNOKOM, — CnoxHas xpyn-
rnA3 Kaf CTPYKTypa, CEHCOPHbIA opraH, GyHKUMS KOTOPOro COCTOUT
B (POKyCUPOBAHUM CBETOBbIX UMMYNbCOB, NOCTynawWuX U3BHE,
M OPrAHbI 3PEHMH W TpaHCHOPMUPOBAHWUM B HEPBHbIE UMNYNbChI, NepefaBaeMble B MO3r,
rAe OHW NMpeBpallalTCcs B 3pUTenbHble 06pasbl OKpyXaloWwmnx Hac
npeameToB.

CTPOEHME IMA3HOIO AABMOKA

KoHbloHKkTMBA
npoapayHas MemBpaHa, MoKpbiBalolLas
W 3aLMLIAILAS NEPEHIOI YaCTb TNA3HOro
A6TIOKa ¥ BHYTPEHHIO YaCTb BEK Va ¢
/ - Knepa
/ . ’ ),je"g NPOYHast MaToBas MeMGpaHa, COCTABMAIOLIAs BHELLHMI
G0/t FMa3Horo BMIOKa, BUAUMAS TOMBKO
Ha Nepe/Heil YacTy rna3a v Mo3TOMY Ha3biBaeMas
Xpycranuk rNa3HbIM GEnKoM

Npo3payHblii 3NacTUYHBIA ANUCK,
CnOCcoBHbI M3MEHSATL CBOK (opMmy,
KOTOpbIA AEACTBYET NO NPUHLMMY
NMH3bI, cobupasi cBeTOBbIE Ny4M \

CeTtyatka

BHYTPEHHWA CNOVA rMasHoro
sbnoka, roe pacronoxeHbl
CBETOYYBCTBUTEMbHbIE KNETKH,
KoTOpble TpaHchopMUpyloT
CBETOBbIE MMMYMbChI,
nocTynaowue u3sHe,
B HEpBHblE

PoroBuua
npo3payHblit AUCK, Yepe3d
KOTOPbIA BHYTPb FNasHOro
s6noka NpoHuKaoT
CBETOBbIE Ny4M

3payok
LieHTpanbHoe oTBepcTUe
B pajlyxHoli oborouke,
cTeneHb pacTseHus

KOTOpOro perynupyet

NPOHUKHOBEHWE CBETOBbIX
nyyel BHYTPb rMasHoOro
sbnoka

PapyxHas obonouka
AWCK, COAEepXalunil MUrMEHT PasnnuyHoro
LBeTa y Kax[4oro YenoBseka, B LEHTpe
KOTOPOro HaxoAUTCS 3payok, — CTeneHb
€r0 PacTSKEHUs PErynupyeT NpoHUKHOBE-
HUE CBETOBbIX yYeil BHYTPb rMa3HOro
sbnoka

3puTenbHbli HepB
nepBasi YepenHas napa,
nepegaet obline umnynbCbl
C ceTyaTkm B MO3roBOi

LieHTp

LUnnuapHas mbiwuya
MbILILA, CTeneHb COKpaLueHus U paccrabne-
HUS KOTOPOW M3MEHSIET KPUBM3HY XpycTanuka

Cocypucras obonovka [nas — 370 NapHblil CUMMETPUYHbLIA OpraH: y Yenoseka ABa rnasa, pacnonoXeH-
cpeqHuit cnoit masHoro Abnoka, KOTopalii COREPXUT MHOXECTRO Hble B rMasHblX BNaaWHax, UM 3puTeNbHbIX NONOCTAX, B NepefHeil YacTu yepena,
KPOBEHOCHBIX COCYA0B, 06ecneynBatolLyX NUTaHNEM BHYTPEHHUE
Ha opbutax. TnasHoe s6roko uMeeT chepuyeckyio GopMy, HEMHOFO YNNOWEHHYIO
CTPYKTYpbI rnasa )
B BEPTUKaNbHOM NNOCKOCTM; AMaMeTp rnasa B3pOCNOro Yyenoseka AocTuraet
npnénusutenbHo 24,5 mm. na3 cocTonT u3 Tpex 060noYek: BHEWHel, npeacTas-
NEHHOW cknepoi W poroBuuei; cpeaHen, NpefcTaBNEHHON pafyXHoN 06onoykon,
UMNMapHON MbllWLel u cocyaucToil 060N04KON; N BHYTPEHHER, COCTOSALWEN U3
ceTyaTku, memBpaHbl, Ha KOTOPYIO NPOEKTUPYKTCH CBETOBbIE NyyH.



KOHBIOHKTUBA

MpoeKuna KOHbIOHKTUBbLI Ha BeKN

KoHbloHKTMBa

KoHbloHKTMBa
/\& BepxHee Beko
Porosuua

\.1; PapyxHas
obonouyka

/
e
-
%

HuxHee Beko
XpycTanuk

KoHbloHKTMBA — npo3payHasl ToHkas cnuauctas MemGpaHa, koTopast
NoKpbIBAET MEPEefHIon YacTb rnasa, 06xoasa porosuuy, U BuicTUNaeT
BekM M3HyTpu. OCHOBHAs ee (YHKLMSA COCTOMT B 3aliuTe OT MUKPOBOB.

KoHbloHKTUBA

Mbiwua,
nogHUMaroLLasi BEKO

Kpyrnble mbilwtbl

BEKO (YACTbI

ByTpenHsn cTopoHa Bexa
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CNE3HbIA AMNAPAT

CnesHble
npoTOoKM

CnesHblit
MELLOK

CnesHas xenesa CnesHoe 03epo

(BepxHsis gonst) \

CnesHas xenesa
(HWxHsS gons)

CnesHblit kaHaney

Hoco-cnesHblit kaHan

HocoBsasi nonoctb

CnesHbiit annapaT COCTOMUT M3 CNEe3HOMN Xenesbl, PacnonoXeHHON

B BEpXHeil 4aCTu rnasa, Kotopas BblAensieT XMAKOCTb, npeaHasHa4yeHHy
N5 CMas3blBaHWS, NUTAHMSA 1 3alNTbl NepegHeN YyacTu rnasHoro s6noka;
CeKpeT CnesHolt xenesbl Takke cMasbiBaeT porosuuy n NpenaTcTeByeT ee
BbICbIXaHWUI0. CereT BblpaﬁaTblBaeTCﬂ NOCTOAHHO W pas3HoCUTCA No
NOBEPXHOCTU rnasa BO Bpems MopraHus. M3nuiwek cnesHoi XnakocTtn
npoxoaunT No BbiAENUTENbHbIM NYTAM, KOTOPbl€ HAYNMHAKTCA BO BHYTPEH-
HEM yrny rnasa u BblXoAAT B HOCOBYK NONOCTb.

MeitbomueBa canbHas xenesa

/ [MoToBas xenesa

Caanaﬂ xenesa Lleica

Pechuuya

Knxa

BHelwHsAs cTOpoHa Beka

BepxHee 1 HWXHee Beku — 3T0 MemMBpaHbl, KOTOpble, KOraa 3aKpbiTbl,
MONHOCTBIO MOKPLIBAIOT rnasHoe A6M0KO, a KorAa OTKPbITh, 06pasyioT
pa3pes, OTKPbIBAILWMIA POrOBULlY U YacTb cknepbl. CHapyXu BEKU NOKPbITHI
KOXeW, 8 N3HYTPU BbICTNAHBI COEANHUTENBHOM TKaHbI0, CopepXallei

MbILWLbl COEAMHUTENBHON TKaHK, Kpyrnble MbllWubl U MblWLbl, NOAHUMALO-
Line Bekn; AeATeNbHOCTb NOCNeAHUX PEerynupyroT cneynanbHbie YepenHole
HEPBbI, KOTOPbIE U OTBETCTBEHHbI 3@ MOpraHue. Takke B COEANHUTENbHON
TKaHW BHYTPEHHUX yacTeil BEK HaX0AATCS NOTOBble W CaNbHble Xenesbl.



Brnarogaps cnocoGHOCTM BUAETL YeNoBeK Nnony4yaeT MakCMMyM
M EXAH M 3 M MHGOPMaLMM U3 OKPYXKaKWero Mupa. 3peHne — CrOXHbIi

MEXaHW3M: CBETOBble Nyyy, nonagalnlime Ha rnas, TpaHcopMUpyT-
3PMTE” bHorO Cl B HEPBHbIE MMMYNbChI U MO 3PUTENbHLIM HEpBaM NepeaalnTcs
BOC” PMHTMH B MO3r, rae o6pabaTbiBalnTcs W NpeBpallaoTcs B 0CO3HaHHbIe 06pasbl.

NMPOEKUMA U3OBPAXEHUA HA CETYATKY

TMpoekunsi n3o6paxeHus

Porosuua Ha ceTyatke

Nyuu cBeTa, ucxoasiyue ot oGbekTa, OKyCUpyioT-
A B XPYCTanuKke M CKpeliMBaloTCs, Npexae Yem
LOCTUYb MOBEPXHOCTH ceTyaTku. Ha ceTtyatky
nocTynaeT nepesepHyToe u3oBpaxexue npesmeta,
KOTOpOE BMOCNEACTBUM LEKOAUPYETCS U MHTEpMpe-
TUPYeTCH MO3TOM TaK, Kak OH B 4eiCTBUTENbHOCTH
pacnonoxeH. Cetyatka COCTOMT U3 Pa3NUYHbIX
KNeToK, 04HW U3 KOTOPbIX ABNSIOTCA BCMOMOraTenb- 4 o
HbIMU, TOrAa Kak MpoJOMmKeHUs Apyrux opmupyoT ‘
3puUTenbHbI HEpB. Ha ceTyaTke BbiAensioT Aga
TMNa (OTOpeLenTopoB, KOTOpble TpaHCHOPMUPYIOT
CBETOBbIE NY4YM B HEPBHbIE MMMYMbCHI: KONBOYKM,
paGoTatlime B 04EHb CBETNON CPefe W pasnuyaio-
lme LBeTa; 1 nanoyku, paboTarowme B TEMHOM

cpede v pasnuyamwme 6ebie u YepHbIE 0GBHEKTHI. OYHKLUU

HepsHble MMAynbChI, reHepupyembie B (oTtopeLen- CETYATKH < / KonGosk
TOpaX, AOCTUrAKT KNETOK, YbM NPOAOMKEHUS

COCTaBNAT 3PUTENbHbIA HEPB, MO KOTOPOMY OHU

nepeqatoTcst B MO3r. HepBHble umnynbebl Manoukn

\.

(k 3puTEnLHOMY Heps'y)

= ‘Wﬁ
Heparble HATY f/v A i \-MM

Cetyatka



NONE 3PEHUA

LlenTpansHoe none
3peHuns

Mepudepnyeckoe
rorie 3peHus

MoHokynsipHoe none
3peHUst (NeBblil rnas)

HepBHble MMNynbCbl, NPON3BOAUMbIE

B (poTOpEeLienTopax CeT4aTki OT CBETOBbIX
nyyen, NPOXoAsT NO CNOXHOWA TpaeKkTopuu,
noka He AOCTUTHYT MO3ra, rae BOCMPUHUMA-
loTCH CO3HaHWeM. [pofonxXeHus KneTok
CeTyaTKn rpynnupyKTCs W BbIXOARAT U3
rnasHoro sibroka, obpasys, Takum obpasom,
3puTenbHbI HepB. [IBa 3puTenbHbIX Hepsa
13 oboux rnas nepecekaloT HUXKHIOKW YacTb
MO3ra U COeANHSIIOTCS B OAUH HEPB B TOYKE,
6nuskoit k runocmsy, — xuasme. Tam
HepBHbIE OKOHYaHWA M3 Kaxoro rnasa
nepecekalTcs, U U3 TOYKN MX NepeceyeHmns
BbIXOAAT 3pUTENbHbIE TPaKTbl, nAyLne

B 3pUTeNbHbIA LIEHTP Yepe3 BHELHWE
KoneHuyaTble Tena 3putensHoro byrpa, ot
KOTOPbIX OTXOAWT LiEHTPanbHbIA 3pUTENbHBIA
nyTb (3puTenbHas nyyuctocTb [payuone),
UAYLWNA K 3pUTENbHOMY LeHTpY, pacnono-
)XEHHOMY B KOpE rofoBHOTO MO3ra B 3aTbl-
noyHon gone. B 3putenbHOM LeHTpe
nocpeAcTBOM Manou3BecTHbIX MeXaHWU3MOB
HepBHble MMNYNbCbI NpeBpaLyaoTCcs

B 3pUTeNbHbIE OLYLLEHNS.

MoHokynsipHoe none
3peHus (npasblil rnas)
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BuHokynsipHoe none
3penus

Kaxablil rna3 MoXeT ynaBnueaTth nyyu cBeTa, Wayliue OT NpeaMETOB,
HaXOLALMXCS Ha ONpeAeneHHOM Kpae 3pUTENbHOro Morns, MOCKOMbKY
3puTenbHasi BOCIPUUMYUBOCTL CBEPXY OrpaHuyeHa Gpossimu,
nocpefuHe HOCOM, CHW3Y M cbBoky — BGopTukamu 3putenbHON opbUTHI.
Takum obpasom, none 3peHus oxBaTbiBaeT Nuwb 180° no ropusoHTanu
n 140° no BepTukanu. Mcxoas U3 3TOro, BbIAENSIOT LEHTPanbHoe none
3pEHUsl, B KOTOPOM MPEAMET NPUXOLUTCS Ha 30HY CeTyaTkn ¢ Haubonb-
el KOHUEHTpaLuueil ¢hoTopeLenTopos, —TOrAa 3peHne AocTuraet
MaKCUMarnbHO YeTKOCTH; U nepudepnyeckoe none 3peHusi, COOTBET-
CTBYIOLLEE 30HaM C MEHblUell KOHLEHTpaLmelh ¢hoTopeLenTopoB, B 3TUX
30Hax BUOMMble NPeAMETbI NepefarnTcs MO3ry C HEYETKUM W pachiblie-
yaTblM u306paxeHuem.

Ecnu cMoTpeTb AByMs rnasamu, nons 3peHns o6oux rna3 Haknagbl-
BalOTCS ApYr HA Apyra B LEHTpamnbHO TOYKe, KOTOpasi COOTBETCTBYeT
GUHOKYNSIPHOMY NOMI0 3peHUs. TeM He MeHee CyLIeCTBYIOT 30Hbl,
KOTOpble MOMajaloT B Mofe 3peHust NUllb OAHOTO rNasa U OCTalTCs 3a
npeaenamu BUOUMOCTH pYroro, — 3T0T adekT Ha3biBaeTcs
MOHOKYNSPHbIM 3peHneM. MoaToMy none 3peHus MeHseTcsl, ecnu
CMOTpEeTb Ha NPOCTPAHCTBO TO MpaBbiM, TO NEBbIM rNa3oM.

3PUTENBbHBIE KAHAINbI

nasHoe s6noko

Xuasma

3puUTenbHbIi
HepB

3puUTenbHbIit
TpaKT

BHewwHue /

Konquame/ ¢

Tena

3pUTENBHOO

byrpa BHewHue
KoneHuaTble Tena

Kopa ronosHoro moara 3pUTENBHOTO

(3aTbinouHas fons) Oyrpa



118 3PEHUE

ONTUYECKASA
CUCTEMA TTIA3A
W HAPYLWLEHUA 3PEHUA

OnTuyeckas cucTema rnasa COCTOMT U3 Pa3NUYHbLIX 3MEMEHTOB,
KOTOpble NPENoMMsT CBETOBbIE MY, Mocne NPOXOXAEHUs No
pasnUyHbIM CPesam OTKIOHSIOWMECS OT CBOEH TPAeKTopuu, u Mexa-
HWU3MOB, OTBEYAIOWMX 33 Hafnexallylo oKycUpoBKY U30GpaxeHuit Ha
ceTyaTKe: KOrfa 3TU MeXaHW3Mbl NMepecTalnT (yHKLMOHMPOBATH
LOMXHbIM 06pa3oM, NosBRATCA NpobnemMbl CoO 3peHueM.

MEXAHU3M AKKOMOJALIUK XPYCTAIUKA

XpycTanuk BbIMyKnblit

Mpeamet B6MM3N —— i

Lunuapras mbiwua
cokpaTunach

Mpeamet Baanu

XpycTanuk CnnioweHHbIn

LiunuapHas mbilua paccnabneqa —

BJIN3OPYKOCTb

HopmanbHas npoekuus

S

M3obpaxeHne npeameta
NpOELYMPYETCS Ha ceTyaTky

Bnnsopykoctb

t

M3o6paxeHne npegmeta
NpOELYMPYETCH NEPes CeTHaTKOM

Bnusopykocts — 310 AedekT 3puTenbHoi pedpakuun (npenomne-
HWS), M3-33 KOTOPOro Ny4n CBETa, MCXOoAsLiMe OT NPeAMEeToB,
pacnonoxeHHbIX Aaneko, HOKYCUPYIOTC nepes CeT4aTKoN M Kak
CMeACTBME YeroBeK BUAUT UX HEYeTKO. OTO MPOMCXOAMT NOTOMY, YTO
rnasHoe s6n0ko umeeT Gonblumnit AMamMeTp, YeM B HOpPManbHOM
COCTOSIHMU. Bnn3opykocTb MOXHO Nerko KOoppekTMpoBaTh, UCMONbL3YS

HenpasunbHas
pedpakums

[nsi yeTkoro BOCMpPUATUS NpeaMeTa HeobXxoauMmo,
uToGbl ero u3oGpaxeHue hopMuUpoBanoch Ha
cetyaTke, uHaye venosek GyaeT BumeTb npeameT
HeueTko. B onTuueckyto cuctemy rnasa sxogst
npexae BCEro pOroBuUa v Xpycranuk, no ceoei
npupoae npucnocoBneHHble Ans CO3epLanHus Aanexko
pacnonoxeHHbIX NpeaMeTos. [ns Toro utobbl
paccMoTpeTb NpeaMeT, Haxoasluics aanee yem

B NSATW MeTpax OT rnasa, XpycTanuk LOMKeH MpUHATh
CNMIOWEHHYI0 (hopMy — Torda Nnyyu cBeTa,
UCXOAsLLME OT AANeKo pacronoXeHHbIX NpesMeTos,
nonagyT B ero (oKyC 1 Ha ceTyaTke MosSBUTCS WX
yeTkoe u3obpaxeHue. Mpu paccmaTpusaHum
NpeaMeToB, pacnonoxeHHbIx Gnuxe, ecnu dopma
XpycTanuka He U3MeHWTCs, u30BpaxeHue Ha cetyaTke
ByneT pacnnbiByaTbiM. STOTO HE MPOUCXOAWT,
MOCKONbKY rna3 pacnonaraeT MexaHU3MOM aKkkoMoAa-
LMK XpycTanuka, CyTb KOTOPOTO TakoBa: Koraa
4enoBeKk CMOTPUT Ha GNu3kuit NpegmeT, LunuapHas
MbILULA COKPALLAETCS U XPyCTanuk MeHsIeT CBOK
(OpMy, CTAHOBUTCS BbIMYK/bIM — CBETOBbIE MyuH,
ucxogsilmue ot npeameTa, OKYCUPYIOTCS Ha ceTuaTke.

ONMTUYECKAA KOPPEKLMA BJIIN3OPYKOCTHU

BOTHYTbIE ONTUYECKME NMUH3bI UMW HOCH OYKM C TaKUMWU NUH3AMU, —
OHM yBenuuuBaloT okyc rnasa, Gnarogaps uemy usobpaxeHue
[anbHUX NPeaMeToB NMonagaeT TOYHO Ha ceTdyatky. Takke cerogHs Ans
KOpPEeKLUM 3pEHNs MOXHO NpUGErHyTb K XMPYpruyeckum MeTofam:

C NOMOLLbI0 Na3epa U3MEeHUTb KPUBM3HY POTOBULLI, @ C HeWt U cnocob-
HOCTb K MPEeNnoMNeHuo nyyeit XpycTanukom.



OAINbHO30PKOCTb

HopmarbHas npoekumst

W3oBpaxeHue npeameta
MpoeLvpyeTest Ha ceTyaTky

[lanbHO30pKOCTb

i

W3oGpaxeHne npeameta
npoeunpyeTcs 3a ceTyaTkoi

[lanbHO30pKOCTb — 3TO AedeKT 3puTenbHON pedpakunm, u3-3a KOTOporo
nyyun cBeTa, UCXOASLME OT NPEAMETOB, PacnonOXeHHbIX 6nnako,
hoKycupyloTCs 3a CETYATKOM W Kak CreACTBUe YeNOBEK BUAMUT UX HEYETKO.
370 NpPOMCXOANT MOTOMY, 4TO rnasHoe s6MoKko YenoBeka UMeeT MeHbLINN

ACTUIMATU3M

HopmanbHbliit 3payok AcTurmaTtusm

KpMBM3Ha porosuLbl 0anHaKosas
no BceM mepuauvaHam

KpuBuMaHa poroBuLbl pasnuyHa no scem
MepuanaHam

HopmanbHbIn chokyc

Bce cBeToBble nyuu, nepecekatolume
POroBMuLly, NPOELMPYTCS B OHON
nnocKocT!

AcTurmaTuam

e

Bce cBeToBble Nnyuu, nepecekatolne
POroBULlY, NPOELMPYIOTCS B Pa3NUUHbIX
NOCKOCTSX

HenpasunbHas pedpakums

WcnpaenenHas pedpakums
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ONTUYECKAA KOPPEKLMWA OANBHO30PKOCTH

Koppektupytowas nuH3a

auameTp, YeM B HOpPManbHOM COCTOSIHUM. [JanbHO30PKOCTb MOXHO nerko
KOPpPEeKTUpoBaThb, UCNONb3YA BbIrHYTble ONTUYECKUE NUH3bI UNU HOCA 0YKKU
C TaKUMU NUH3aMU, — OHU yMeHbLllaT (bOKyC rnasa, 6naronapﬂ vemy
M306pa)KeHVIe 6nuakmx npeaMeToB nonafjaet TOYHO Ha ceTyaTky.

ONMTUYECKAA KOPPEKLMUA ACTUrMATU3IMA

HenpasunbHas pedpakums

WcnpaenenHas pedpakuyns

KoppekTupytowas nuiza  V.J

ACTUrMaTH3M — 3TO HapyleHue 3peHus, mpoucxoasiiee u3-3a
HapyLeH!s KPUBU3HBI POTOBMLbI M MPOBOLMPYIOLIEe NOSBREHNe
UCKaXEHHOro u306paxeHns NpeaMeToB Ha cetyaTtke. 340poBas porosuua
“MeeT nonycdepuyeckylo GopMy, U KpUBU3HA BCEX ee MepuanaHoB
NpakTUYEeCKN OAMHAKOBA: CBETOBbIE Yy, Nepecekatolime porosuuy,
coBMpatTca B OFHON NAOCKOCTU U MO3BONSAIOT NOMyYaTh YeTKOe
nsoGpaxenne u hopmy npeameta. Mpu acTurmatuame, Korga KpuBu3Ha
POrOBMLbI N0 MEPUAMAHAM HEOAMHAKOBA M HapylieHa oceBas CUMMETpHS,
CBETOBLIE Ny4YM, NPOHMKAsA Yepes POroBuLy, MPOELMPYITCH B pasHbIX
NMOCKOCTAX HA CeTyaTke, — 3TO SIBAAETCA NPUYMHOM TOMO, YTO YenoBek
BUANUT NPEAMETbI UCKAXEHHO. ACTUTMaTU3M KOPPEKTUPYETCS C NOMOLYbI0
LWMMHAPUYECKUX TIUH3, KOTOPbIE OTKMOHAKT B CTOPOHY CBETOBLIE Ny4M Ha
HYXHOR OCM, TOTA KaK Ha ApYr1e OHW He BAUSIT.
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NMPOBJIEMbI
C NMA3AMU U 3PEHUEM

BUAbI KOCOrNA3uA

BHYTpeHHee kocornasue: rnas HanpasneH BHYTPb,
KaXeTcs, 4YTo rmasa nepekpeLyuBaroTCs

BHelHee Kocornaswe: rnas HanpasmneH Hapyxy

BepTukanbHoe kocornasue:
rnas HanpasneH BBEpX Wi BHU3

MA30ABUrATENbHbIE MbILLLbI

BepxHss kocas

BepxHss npamas

JanbHas —

ModsuxHOCMB Kaxdo20 2asa 3asucum
om wecmu 21a3008u2amesbHbIX MbILLL,
Haxo0siuuxcs 6 ana3Hom sibroke.
Umobbi dsa 2na3Hbix A6oKa
dgueasnucb 8 00HOM
HanpaeneHuu,

y enasodsueameribHbIX

Mb iy, AomkHa 6bimb
omiIuYyHas KoopouHayus.
Hanpumep, 0nsi 60ko8bix
OBUXEHUL 2azamu HyxXHo,
YmobbI 6HympeHHUE TamepasbHbie
npsMble MbIUYbI Hanps2nuch,

a HapyXHble paccnabunuch, a 3amem
Haobopom.

/,

ConyTcTBytLLiee KOCOrNasne: Yron OTKNOHEHUs rnas
COXpaHSETCA NMpu NioBbiX HanpaBneHusx Barnsaa

I'Iapanwmqecxoe Kocornasue: yron OTKNOHeHUs rnas
WU3MeHsAeTCA Npu U3MeHeHWn HanpaBneHnsa B3rngga

_——— HapyxHas

_——— HwxHsa npamas

HapyxHble GokoBble
npsiMble

CocTosiHMe rnasa U cama cnocoGHOCTb BMAETb MOTYT yXyAWMNTLCS
BCMEACTBME CaMbX Pa3NuyHbIX MPUYMH. YXYALeHue 3peHus u 3abone-
BaHWUsl rNasHoro siGnoka MoryT UMeTb pasHble CTeneHU TAKECTU

1 MOCNEeACTBUS; HEKOTOPbIE M3 HUX BCTPEYAIOTCA YacTo, Apyrue o4eHb
pesKo, HO BCe Ux 0GbeauHseT 0aHO; u3-3a BonesHeit rmasHoro sbnoka
Halle 3peHue YXyALWaeTcs W Mbl NOMy4yaeM MeHblue UH(OPMaLUM 13
OKpYXaloLero mupa.

KOCOINA3UE

370 HapyLueHue 3akmiovaeTcs B yTparte
napannenbHOCTH rnasHbIx oceil, Gnarogaps
KOTOPOIt rnasa HanpaBneHbl Ha OAUH OGBEKT, TO
€CTb OAHa rMasHasi 0Cb MOCTOSIHHO OTKMOHEHa OT
Apyroit. Mpobnema 3akntoyaeTcs B napanusayuu
WM OTCYTCTBUW KOOPAMHALMM BHELIHUX MbILLL
rnasa, KOTOpble OTBEYAIOT 32 €r0 ABUKEHUS

1 MO3BONSIOT MO3TY Momy4yaTh AOMONHsIOLME
o6pa3bl oT 06oux rnas. MocnegcTeus kocorna-
3Us1 3aBUCAT OT BO3pacTa, B KOTOPOM OHO
MosSBUNOCH Y YenoBeka.

Korga kocornasve nosBnsieTcs B 3penom
BO3pacTe, M3-3a HEero BO3HMKaeT ABOIHOE
3peHue, MoCKOMbKY B KaxaoM rnasy gopmupy-
€TCS pa3nuyHblit 06pa3s u MO3r He MOXeT ChuTb
ux B 0gHO u3obpaxenue. Korga kocornasue
nosiBNseTCs B AETCTBE, U3-3a HEFO HE pa3BuBa-
€TCS IBOHOE 3PEHUE, MOCKOMbKY MEXaHu3Mm,
No3BONSAWMA MO3ry 06beauHsTb U306paxeHns
ABYX a3, ele He chopMUpoBarncs, oH
(hopMUpPYETCS B TEYEHUE MEpPBbIX NET KU3HM:
€CfU MO3r NonyyaeT ABa COBCEM PasHblX
o6pa3sa, OH «yCTpaHsieT» 0aMH U3 06pa3oB
W MHTEPNPEeTUPYeT CUrHanm, WayWmii nuws ot
opHoro rnasa. BHauyane gga rnasa umetnT
CnocoBHOCTL K BOCMPUATUIO OKpYXatoLLero
MUpa, HO CO BPEMEHEM, eCnn Kocornasue
He NeYnTb, OTKMOHSILWMIACS rna3s TepsieT CBOK
cnocobHOCTb K BOCMPUSTUI OKPYXaloLuX
061BEKTOB, TO eCTb K 3peHuto BoobLue.
natepanbHas npsmas

Ymobb! pewums npobieMy Kocoeaus, HyXHo
«mpeHuposamb» crabble 2nazodeuzameribHbie
MbILLYbI: MaKoe eYeHue, HasbigaeMoe opmomonuye-
CKUM, 80 MHO2UX CITyyasix no3eonsiem docmudb
napannenbHocmu 0gyx 2nastbix oced.



MEXAHWU3M
BU3YANU3ALIUN LIBETA

Crumynupyiolme
konGouku

o 1 I
1

0 Buaumbie ugeta

OANBTOHU3M

310 BPOXAEHHOE HapylleHWe LIBETOBOrO 3peHUsi, XapakTepuayloLieecs
HecnocoBHOCTbI0 pa3nuyaTh onpedeneHHble LeTa. ®oTopeLenTopsl,
UyBCTBUTENbHbIE K LiBETaM, — KoNnboyku paspensTcs Ha Tpu Tuna,
Kaxablit U3 KOTOPbIX CnocobeH pasnuyaTtb TOMbKO OAUH OCHOBHOW
LBET: KpacHbI, 3eNeHbI AW CUHWIA. Y 3/0POBOro Yernoseka
O[IHOBPEMEHHAs W YacTUYHas CTUMYNsALMUS Tpex BUAOB konbouek
no3BoNseT pasnuyaTb WUPOKWUIA LBETOBOM cnekTp. [pu AanbToHU3me

BUObl KATAPAKT

HopmanbHbIi xpycTanuk

Karapakra

Anpo

fApepHas
kaTapakTa

e

\ N\

Kancyna O6onouyka KopkoBble kaTapakTbl

KATAPAKTA

KaTapakta — 310 NOMyTHEHMe XxpycTanuka C nocrneaylowen notepen
npo3payHOCTH, MPUCYLLER XpyCTanuky 340POBOro rnasa; ee npossne-
HMS — YMEeHbLUEHNe OCTPOTbl 3PEHWUS BCNEeACTBUE BO3HWUKHOBEHMS

W pacluMpeHus 3aTeMHeHHON 30Hbl. Jlloboe yxyaleHne cocTosHNs
COCTaBNSIOLYMX XpyCTannka MoxeT CnNpoBOLMpoBaTh 0bpasoBaHue
3aTEMHEHHOW 30HbI, KOTOpasi MOXET MOSBUTLCS B LIEHTPamnbHOM YacTu
(foepHas kaTapakTa) xpycTanuka unu B nepudepuyeckoin (kopkosas
kaTapakTa), YTo OTpa3uTCs Ha 3peHun. MHoraa katapakTbl ObiBaloT
BPOXAEHHbIMM, HO B NoAaBnsioWemM GONbIMHCTBE CyyaeB 3To
Bo3pacTHoe 3aboneBaHue, pa3BuBaloLieecs BCnefcTBue TpaHcdopma-
LA, NPOMCXOAALLMX C XPYCTANNKOM NO MPOLIECTBUN NET; OCHOBHAs
NpUYMHa 3TOro — yTpaTa XpycTanukoM BOASHUCTOrO COAEPKUMOro
W yNnoTHeHWe TkaHeh. EANHCTBEHHBIM cnocobom nevexus sBnsetcs
XWpypruyeckoe BMeLIATENbCTBO.
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KAPTOYKHU
anAa

K FI BbIABNEHUA

OANBTOHU3MA

Ecnu y 8ac HopmaribHoe
3peHue, 8bl pasnuyume
Ha kapmoykax
cnedyrouwjue Cumeonbl:
182, 13, F4 u 69.

lift

Yy YeroBeka MOMHOCTbIO OTCYTCTBYET OAMH M3 BUOOB KONGOYEK, UMEHHO
NO3TOMY OH HE MOXET pasnuyathb LBETa, K KOTOPbIM Y4yBCTBUTEMbHBI
OTCYTCTBYIOLME KONGOYKM. 3a4acTylo JanbTOHUKA HE MOTYT OTIMYUTbL
KpacHbIl LUBET OT 3eNeHOro. [ns BbISBAEHUS 3TOTO OTKMOHEHMUS
UCMOMb3YIOTCS KAPTOYKM C PA3HOLBETHBIMM TOYKAMU HA HUX: TOYKM
O[HOrO LBeTa COCTaBNAT BykBbl UnKM LNUdPbI — NIOAK C HOPManbHbIM
3pPEHNEM MOTYT pPasNuynUTb CUMBOMbI Ha KapTO4Kkax, TOr4a kak Ans
[anbTOHMKOB OHW OCTAKTCH HE3aMeYEHHbIMM, MOCKOMbKY OHW MyTaioT
LiBeTa W OWMBOYHO UX UHTEPNPETUPYIOT.

XWUPYPIMYECKOE YOAJEHUE
MOMYTHEBLUErO XPYCTAJUKA

Happes g
3payok —

Porosuua —

Mocne HanoxeHus

Masin, cMmaryaroLen : 4 {/
3payoK, Mpou3BOANTCS \s\c /
NONYKPYXHbIA Hagpe3 i \
pOroBULibI p \
Porosuua —___

Xpycranuk — e

PagyxHasi ofonouka

3aTeM AenaeTcs UHbEKLMS
HeBoMbLLIOrO KonM4yecTBa
XWAKOCTW B LMAMAPHYIO
MblLULY, 4TOBbI yBENMYUTD
paccTosHue Mexay
pOroBULENR WU XpyCTanuKkom

X — |
pycTanuk i

C nomoLpto cneupanbHoro
MHCTPYMEHTa XpycTanuk
OCTOPOXHO W3BNEKaeTcst
yepes Hafipe3 B POroBon

obonouke 4
LLos .
MnacTukoBas cnupans . N\
WckyccTBeHHas nuH3a \\\\ \
% \\‘

[na wcnpasnexus gedekra 4
3peHUs BCNeACTBUE yaaneHus \
XpycTanuka Ha ero Mecto

CTaBUTCS MCKYCCTBEHHAs

NMH3a, KoTopasi kpenuTcs

K rmasHomy s6roky

NNacTUKOBbIMU Cpansmu;

3aTeM Jenaetcs LWoB
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CTPOEHUE
OPTAHA CITYXA

¥YX0 — 3TO CNOXHbIA OpraH, BbIMONHAOWNIA ABE (YHKLMUM:
cnywaxue, nocpeacTBOM KOTOPOrO Mbl BOCTIPUHMUMAEM 3BYKM

1 MHTEPNpeTMpyeM WX, Takum obpa3om obliasnce ¢ okpyxatoLien
CPenoit; W nopfepxaHue paBHOBecUs Tena.

OTAENbI YXA

HapyxHoe yxo

YwHasa pakoBuHa
yX0 ynaenusaet

1 Hanpasnset
3BYKOBbIE BOMHbI BO
BHYTPEHHMI
CNyXOBOW KaHan

\

YIIHAA PAKOBUHA

3aBUTOK YLUIHON PaKOBMUHbI

MpoTBO3aBNTOK YIWHOW pa

JlonacTb yLWHON pakoBWHbI

Kosenok
Yxo cocmoum ug anacmuy- T T TR
HO20 XpsiLya, NOKpbIMo2o
Kkoxel. Ywu bbigarom
pasHo20 paamepa U hopmbl, MpoTmBo-
HO NO CMPOEHUK 0OUHAKOBbI: K03enoK

8 Hux 8cezda npucymemeyom
XapakmepHble cknadku

U penbegpHoCMb. YiHas mouka

3apHuii nabupuHT,
UAK NONYKPYXHble KaHanbl
HanpaensieT BUXEHUS K ronoBe

11 TOMIOBHOMY MO3ry AN perynuposa-
HUS paBHOBECUs Tena

BHewHuit cnyxoBoii npoxoa
YNaBNMBaET 3BYKOBbIE BOMHbI,
npuxoAsLLMe U3BHE, U Hanpaens-
€T UX K CpefHemy yxy

CpeaHee yxo BHyTpeHHee yxo

MepeaHuii NAaGUPUHT, UNK ynuTka
COMIEPXMT CEHCOPHbIE KNETKM, KOTOpble,
ynaBnueas BuGpaLMN 3BYKOBBIX BOIH,
TPaHC(OPMUPYIOT MexaHu4eckme
MMNYMNbChl B HEPBHbIE

CnyxoBoii Heps
HanpasnsieT oblupe

4 M HEpBHbIE UMMYNbCbI
- K TONOBHOMY MO3ry

KocTtouku cpepHero yxa
MOMIOTOYEK, HaKOBambHS,
CTpemMeyKo nomyyaiot
BUBpaLyUM OT CIYXOBbIX
BOJH,yCUNMBAIOT UX

1 nepefaioT BO
BHYTPEHHee yxo

EBcraxueBa Tpy6a
KaHan, CoeanHsIoLmniA
BapabaHHyto nepenoHky
C rMOTKOI 1 NO3BONSiH0-
WK nopaepXMBaTh

B paBHOBECUM AaBNEHME,
coaaaloleecs B CpefHeMm
yXe, C AaBneHneM
OKpyXatoLiei cpeapl

BapabaHHas nepenoHka

MembpaHa, BuGpupyoLLas ot
nonapaHns Ha Hee 3BYKOBbIX BOMH
1 nepepatolasi BUGpaLum no Lenm

KOCTOYEK B CPEAHEM yXe

EBCTAXMEBA TPYBA

YX0 AenuTcs Ha Tpu oTAena, yHKLMM KOTOPbIX Pa3nuyHbI:

* HapyXHOe YKO COCTOWT W3 YLIHOA PaKOBUHbI M BHELIHEro CryXOBOro
kaHana, ero HasHayeHue COCTOMT B YNaBMWUBaHUM 3BYKOB;

* cpefHee yX0 HaxOAMTCH B BUCOYHOW KOCTM, OTAENEHO OT BHYTPEHHEro
yxa MoABWXHON MembpaHoit — BapabaHHoit NePenoHKo — U ComepXuT
TPW CyCTaBHble KOCTOYKW: MONOTOYEK, HAKOBamnbHI M CTPEMEYKo, npu-
HUMaloLLMe y4acTue B nepefade 3BYKOB YIUTKE;

*  BHYTPEHHee YX0, TakxKe HasblBaemMoe NabupuHToM, chOpMUPOBaHO W3
[BYX OTAENOB, BbINOMHSIOLLMX Pa3nuyHble (YHKLMK: NepenHui NabupuHT,
WNK yNnUTKa, rae HaXoaUTCs KOPTUEB OpraH, OTBETCTBEH 3a CNyX, W 3afHWIA
NabupuHT, WNW NONMYKPYXHble KaHamnbl, B KOTOPOM BblpabaTbiBaloTcs
MMNynbChI, MPUHUMAlOLLME y4yacTue B MOAAEPXaHWM paBHOBECUS Tena.



KOCTOYKWU CPEOHEIO YXA

MepepHui

HakoBanbHs NONYKPYXHbIA KaHan

Monotouek

Bectubynsip-
Hblil annapar [

OsanbHoe
OKHO

Crpemeuko

Okpyrnoe OkHO

3Hponumatu-

BHyTpeHHe yX0, Uni NaBUpUHT, COCTONT M3 O4YeHb MPOYHOTO KOCTHOMO deckitit npoToK

ckeneTa, YWHOM Kancynbl, WU KOCTHOTO NaGupuUHTa, BHYTPW KOTOPOrO
HaxoauTCs MeMBpaHHbIit MexaHu3M CO CTPYKTYpoW, nogoGHow

N | MonykpyxHble
KOCTHOMY, HO COCTOSILNIA U3 MeMBpaHHOW TkaHu. BHyTpeHHee yxo

KaHanbl
MONoe, HO 3arONHEHO KMAKOCTHI0: MEXZY KOCTHLIM NaBUpuHTOM
U MeMBpaHoil HaxoauTCs nepunumda, B To BPEMA Kak caM NabupuHT
3anonHeH aHgonuMboit. MepeaHuit nabupUHT, KOCTHas dopma (?I:‘a;b"oe ~
KOTOPOTO Ha3blBAETCA YNUTKON, COAEPKUT CTPYKTYpbI, FeHepupyloliue
CMyXOBbIE UMMYNbCI. 3afHMii NaBUPUHT, MPUHUMAIOLLKIA yuacTUe
B PEryNMpOBAHMM PaBHOBECUS TEMA, UMEET KOCTHbIN CKemerT, Crpeweuko

cocTosiyuit U3 kyGuyeckoit yacTu, Npesasepust U Tpex kaHanos
B hopMe [yru — MOMYKPYXKHbIX, KaXAbl U3 KOTOPbIX BKMioYaeT
MPOCTPAHCTBO C POBHOW MMOCKOCTbIO.

Okpyrnoe OkHO

YIIUTKA

JlectHuua npepnsepus
BapabaHHas
necTHuua

CnupanbHas #
nepenoHka

Mem6paHa PeiicHepa

3aBuTOK
JlecTHuua npepasepus

ua mp P KopTtues opraH
CnupanbHas nepenoHka

Cocyauctas 6oposna
HepBHble HUTU

BapabaHHasi necTHuua OcHoBHasi MemGpaHa

CTPOEHME OPTAHA CINYXA 123

BHYTPEHHEE YXO

YwHas kancyna, unu ynurka

MepeaHuii nabupuxt,
/ WK ynuTka

BecTtnbynsipHbiit

annapat

Mem6paHHbI NaGUpUHT

Mepunumda

dnnuntu-
yeckuit
MeLuoYeK

MepeaHui
nabupuHT,
UNK ynuTKa

Cchepuyeckuin
MeLLOoYeK

YnuTka, HasBaHHas Tak 13-3a CBOEW cnupanb-
HoW hopMbl, cofepxuT MembpaHy, COCTOALLYIO
13 KaHamnoB, HaMOMHEHHBIX XNAKOCTbIO:
LieHTpanbHbIA KaHan TPeyronbHOr0 CeYeHns

1 3aBUTOK, COLEepXalynit aHAONUMAY, KOTOpbIN
pacnonoxeH Mexay NecTHuLei npeaasepus

1 6apabaHHol necTHULER. ATV ABE NECTHMLbI
YaCTWU4HO paspdeneHbl, OHU NepexoasT

B Oonblune KaHambl yNUTKN, NOKPbITbIE TOHKUMK
MembpaHamu, OTAENAOWMUMN BHYTPEHHEE YXO
oT cpefHero: 6apabaHHas necTHuua HaunHaeTcs
C 0BanbHOrO OKHa, TOTAA Kak necTHuua
npepaBepust [OCTUTAeT OKPYIMOro OKHa. YnuTka,
“MetoLLas TpeyronbHyio opMmy, COCTOUT 13
Tpex rpaHeil: BepXHewW, kotopas oTaeneHa ot
necTHULbl npeaasepus MmembpaHoii PelicHepa,
HUXHEN, OTAeneHHoi ot GapabaHHoM
NecTHULbI OCHOBHOW MeMBpaHoi, u BokoBoM,
KoTOpas MpuKpenneHa K pakoBuHe M fBnseTcs
cocyaucTton 6opo3goil, BolpabaTbiaioLyen
3HAONUMAY. BHYTPW ynuTkM Haxogutcs
0cobblit CryXoBOit OpraH — KOPTMEB.
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BOC”PMHTME 3 B KA B MexaHu3Me BOCMPUSATUS 3BYKOB NPUHUMAIOT y4acTHe pasnuy-
y Hble CTPYKTYpbI: 3BYKOBble BOMHbI, NpeAcTaBnsiowme coboi

3BykoBble  THbI

3BYyKOBbIE BOMHbI YNaBMMBAIOTCA YLIHOM
PaKOBWHOIW 1 MO BHELUHEMY CRYXOBOMY KaHany
pocTuralT 6apabaHHoit nepenoHkn — membpa-
Hbl, OTAENSIOLEN BHELLHEee YXO OT CPEeAHero.
Bubpauun 6apabaHHoi nepenoHku nepeganTcs
KOCTOYKaM CpefHero yxa, koTopble coobLjatT nx
0BanbHOMY OKHY, 4To6bl BUGpaLmu focturim
BHYTPEHHEro yXa, HamonHEeHHOro XNAKOCTbIO.
Bubpupys, oBanbHOe OKHO reHepupyeT ABUXKEHNe
nepunuMdsbl, B KOTOPON BO3HWUKAeT 0cobblit BUS
«BOMHbI», MepecekaloLel BC YNUTKY cHavana
Mo necTHULe NpeafBepus, a 3aTeMm no
GapabaHHOW, noka He AOCTUTHET OKPYrNoro OKHa,
B KOTOPOM «BONMHa» 3aTtuxaet. M3-3a konebani
nepunuMdbl NPOUCXOANT CTUMYNSALMS KOPTUEBO-
r0 OpraHa, pacnonoXeHHOro B ynuTke, KOTOPbIA
obpabartbiBaeT ABMKEHUS NEPUNUMPbI U Ha WX
OCHOBE TeHepupyeT HepBHble UMMYMbChI,
nepeaaroLLMecs B MO3r M0 CIyXOBOMY HEpBY.

MepeaBuxeHre nepunumasl 3actasnser
BMBPUPOBATL OCHOBHYIO MeMBpaHy, COCTaBnsio-
Lyl0 MOBEPXHOCTb 3aBUTKA, e PacnonoxeH
KopTues opraH. Korga CeHCOpHble KneTku
nepemeLLalnTcs 3a cuet BuGpauui, ManeHbkue
PECHUYKN Ha WX NMOBEPXHOCTM 3afeBaloT
NOKpOBHYl0 MemBpaHy U npou3soasT metaGonu-
yeckue U3MEHEHMs, KOTopble TpaHchopMupyloT
MexaHW4eckue CTUMYyMbl B HEpBHbIe, Nepesato-
LiMecs Mo Hepey YNUTKW W AocTUrawwme
CMyXOBOro HepBa, OTKyAa NOCTYNaioT B MO3T,
T€ Pacno3HaloTCs U 0CO3HAIOTCS KaK 3BYKM.

BMBpaLMIO MONEKyNn BO3fyXa, PAacnpoCTPaHSIOTCH OT UCTOYHMKA 3BYKa,
YNaBnUBaTCS BHELWHUM, YCUNUBAIOTCH CPEaHUM U TpaHCHOpPMUPYIOT-
CSl BHYTPEHHUM yXOM B HEPBHbIE UMNYNbChI, NOCTYNalolWne B MO3r

W MM 0CO3HaloLLMecs.

®OU3N0NOrua Cnyxa

ey
R

\

BapabaHHas
nepenoHka

KocTouku
cpeaHero yxa

NlecTHuya
npeaasepus
(nepunumda)

Okpyrnoe okHO

BHeLwwHni cnyxoBow kaHan OBanbHoe OKHO

MEXAHWU3M BOCMPUATUA 3BYKA BHYTPEHHUM YXOM

NlecTHuya
npeaasepust
(nepunumda)

3asuTok (3HAONuUmda)

—— — KoptueB opraH

Mepunumda
BapabaHHas nectHuua

TMokpoBHasi Mem6GpaHa ——— PecHnuKkn

CeHCopHble KneTkn

Heps ynukun

e OcHoBHas MembpaHa
HepBHble ————»

UMnynbCbl




®YHKLUUU KOCTOYEK CPEOHEIO YXA

Monotouek HakoBanbHs

Crpemeuyko

3BYKOBbIE BOMHbI Mepunumda

Brewnee yxo

bapabanHas
NEpenoHKa

Korna 6apabaHHas nepenoHka BUOPUpPYET, LBUTalTCS U KOCTOYUKM
cpefHero yxa: Kaxpgasa Bm6pa|.wm BbI3blBAET CABUI MONOTOYKA,
KOTOprVI npuBOAUT B ABWXEHUE HaKOoBanbHIO, nNepenarollyo ABUXEHNE
CTpeMeyky, fanee OCHOBA CTpeMeYka yfapsieT no OBanbHOMY OKHY
1 Takum 06pasom co3aaeT BOMHY B XWUAKOCTU, COAEpXaLieics BO
BHYTpeHHeM yxe. Mockonbky 6apabaHHas nepenoHka MMeeT noBepx-
HOCTb GOMbLUYK, YEM OBanbHOE OKHO, 3BYK KOHLIEHTpUpyeTcs

n ycunmueaeTcd, npoxoad no KOCTOYKam cpeaHero yxa, 4TOoGbI
KOMNEHCUpOBaTh 3HEPreTMYeckne NoTepu BO BPeMs nepexopa
3BYKOBbIX BOMH W3 BO3AYLWHOW CpeAbl B xuakyto. bnarogaps atomy
MeXaHW3My MOXHO BOCNPUHUMATb O4YeHb cnabble 3BYKK.

CNYXOBAA TPABMA

CnyxoBasi TpaBMa — 3TO YXYALIEHME CMOCOBHOCTW BOCMPUHMMATHL
3BYKM BCMEACTBME BO3HUKHOBEHUS Kakoro-To eAuHUYHOTO CUNBHOrO
MCTOYHMKA Wyma (Hanpumep, B3pbiB) WAM ANUTENLHOTO (AMCKOTEKM,
KOHLepTbl, MecTo paboThl 1 T. A.). B pesynbTate crnyxoBoi TpaBMbl
YenoBek ByeT XOpoLLO CrbILaTh NMWb HU3KUE TOHA, TOrAa Kak cnocob-
HOCTb CMIbILLATb BbICOKME TOHA YXYALLUTCS.

OpHako MOXHO 3aLWTMTb CNYXOBOW annapat, MCMoNb3ys CneLuanbHble
HaYLLUHUKN.

Yenoseyeckoe yX0 MOXeT BOCNPUHMMaTb 3BYKOBbl€ BOIHbI,
uMmewuime onpeaeneHHble XapakTepUCTUKU MHTEHCUBHOCTU U 4acCToT-
HocTu. YTO Kacaetcs YacCToThbl, YeNnOBEK MOXeT ynaBnuBaTb 3BYKKW

B AnanasoHe ot 16 000 mo 20 OOO repy (Bubpaumit B cekyHAy),
TaKxe Cnyx 4yenoseka 0cobo YyBCTBUTENEH K YenoBe4YeCkoMmy
ronocy, kotopelit konebnetcs B auanasoHe ot 1000 go 4000 repy,.
MHTeHCMBHOCTb, KOTOpas 3aBMCUT OT amMNiuUTydbl 3BYKOBbIX BOJH,
[ONKHA UMeTb onpejeneHHblit nopor, a umexHo 10 geyunben: 3Byku
HUXE 3TON OTMETKN He BOCMNPUHAMAKOTCA YXOM.

BOCMNPUATUE 3BYKA 125

KAHAIbI ClTYXOBbIX HEPBOB

Kopa romnosHoro mosra
(cnyxoBas 30Ha)

AkycTnyeckuit,
UAN CMYXOBOW, HepB
[VIl mo3roBBs napa)

BectubynsapHbiit Heps

M& Heps ynutku

YACTOTA U MHTEHCUBHOCTb 3BYKOB,
BOCIMPUHUMAEMbIX YENOBEYECKUM YXOM

Yacrota (repupl?
40 60 100 200 400 600 1000 2000 4000 10 000
ju==1] 1 1 1= ] 1 ||
HenpusTHbie 3Byku
>

oy
Bocnpurimaemble 3y

MakcumansHas YyBCTBUTENBHOCTD
YENOBEYECKOro CnyXa

VIHTeHCMBHOCTL 3BYKOB (euvbens
o
o
|

Hecnbiumble 3syku

3Byk yacToToit 400 reply u MHTEHCMBHOCTbIO 0 Aeumben HecnblleH Ans Yenoseka;
npuemMneMblil s YenoBEYeCcKoro Cyxa 3BYK XapakTepuayeTCst HTEHCUBHOCTbIO
80 peumben 1 HenpusTHbIA — HaumHas o 130 peuwben.
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PABHOBECME | Wndopmauusa, koTopylo nepefaeT BHyTPeHHee YXO HepBHOW
cucTeme O NOMOXEHWN U ABUXKEHWSX ronoBbl, 0COBEHHO BaxHa,
MOCKONbKY MO3I MOXET aBTOMaTU4ECKU onpeAensTb COCTOSIHME

MyCKynaTypbl, KOorga mbl CTOUM UK XOAWM, YTO NOMOraeT Ham
nogaepxusatb paBHOBecCHe.

BECTUBYNAPHbIA ANMNAPAT

OtonuToBas Makyna

BepxHuit nonykpyxHbIi KaHan

e My3bipb

BectnbynspHblii Heps

My3blpyatblit m

Cdbepuyeckmit Meloyek
tbep rpebeHb

3HaonuMbaTYecknit Mewok Kynon (xeneo6pasnas

macca)
MonykpyxHblin
BHELWHUIA kaHan
AnnunTtuyeckui CeHcopHble
MeLLoYek KneTku
HepBHble HUTH
Mysbipyatblil rpebeHb
CeHcopHble KneTku ‘ ’
OtonutoBas MemGpaHa .
Kpuctanns! kapboHata kanbLus (xeneobpasHas Macca) (DyHKLIMM MY3bIPYATbIX TPEBHEU
OHaonumda
OYHKLUWWN BECTUBYNAPHOIO AMMAPATA
Kynon

Cdpepuyeckuii MeLoYek YILIHOrO NabupuHTa 1 ANAMNTUYECKUN
HanoMHEeHbl AHAONUMEATUYECKON KUAKOCTLIO U COAEpXaT CTPYKTYpLI,
Ha3blBaeMble OTONUTOBLIMM MaKynamu; ogHa PacnonoxeHa B rOPU3OH-
TanbHOM, [pyras — B BEPTUKANbHOW NnockocTsx. Ha oTonuToBbIX i
MaKynax HaxoasiTCsi CEHCOPHbIe KNETKM, Ha MOBEPXHOCTU KOTOPbIX ‘
pacnonoXeHbl KPOXOTHble PecHUUKM B xeneobpasHoit Macce, koTopas i

CEeHCOpHbIE PEeCHUYKN

Ha NOBEPXHOCTM COAEPKMT KPOLIGYHbIE KpUcTannsl kapboHaTa A CencopHle kneTki
Kanbums. Bec aTux KpucTannos crubaeT CeHCOpHble KNeTKM, W cornac- N ,
HO CTeneHM UCKPUBNEHUS BbIpaBaThIBAIOTCA HEPBHbIE MMMYMbChI, ) ¢

p p p y J4An .‘.\' . G OnopHble KneTku

KOTOpble Yepe3 BeCTUBYNSIPHbIA HepB MHAOPMUPYIOT TONOBHON MO3T
0 NMOMOXEHUN roNOBbI B NPOCTPAHCTBE W €€ MUHENHbIX ABUKEHMSAX.

MonyKpyXHble kaHanbl, KOTOpble HAYMHAIOTCS W 3aKaHUUBAKTCS HepBHble HUTH
B C(hepuyeckom MeLloyke YIWHOTO nabupuHTa, umetT dopmy ayr,
Kaxaas U3 KOTOPbIX PACMONOXeHa B OJHON W3 TPeX MIOCKOCTeM.
Y Kax[oi Ayrv ecTb kpail ¢ HeGOmMblMM pacluMpeHneM — nyabipb,
B KOTOPOM HAaxoguTcsi Ny3blpyaThlit rpeGeHb, copepxalyuii CeHCOpHbIe
KneTku. ManeHbkue NOBEPXHOCTHbIE PECHUYKM 3TUX KNETOK NOMELLeHb
B XeneoGpa3Hyld Maccy, KOTopasi Mpu NoBOPOTaX ronoBbl NepemeLyaeTcs
B 9HAONUMCE: NpU NOBOPOTE WU BPALYEHUM TONOBON CEHCOPHbIE
KNeTKu BblpabaTbiBalOT HEPBHbIE UMNYMbChI COTMACHO CTENEHW CruGaHus
PECHUYEK W MOCHINAKT AaHHylo MH(OpMaLuio B MO3r. Mockonbky
KaXablil MONYKPYXHbII KaHan HAXOQMTCS B CBOEWM MNOCKOCTM, COrNMacHo
MHGOPMaLMU, UCXOAALLEN M3 HUX, MO3T ONPeaensieT UHTEHCUBHOCTb
BpaluaTenbHbIX ABUXEHUA U U3MeHeHWe yrna noGoi NNockocTy.

OTKNOHEHNe Kynona

Crumynsyus
CEHCOPHBIX KNeTok

HepeHble UMnynbCbl
k BecTUGYNApHOMY Hepay



CUCTEMBI,

CeHcopHble
pevienTopsl

a3

BectnbynspHbin annapat

KoxHble
peLenTopbl

PaBHoBecve Tena 3aBMCUT OT TOYHOTO
KOHTPONS, OCYLYECTBNSEMOrO LieHTpanbHoM
HepBHON CMCTEMOM Haj MbllL MK 1 CycTaBa-
MW BeccosHaTenbHo, HO MOCTOSHHO

1 AMHaMUYHO, 3a UCKMIOYEHMEM Cry4aes,
Koraa Teno nepeBepHyTO BBEPX HOramu Wnw
TpebyeTcs coXpaHeHue paBHOBECHS.

B Mmblwyax pyk nosnepxuBaeTcs onpeaeneH-
Hoe AaBneHue, TO eCTb OHU HanpsKeHbl, —

B 3TO BPEMS BeC Tena nepemeLaeTcs Ha HuXx,
a MblWLbl HOr paccnabnexsl. B atom u apyrux
cnyyasix Ans COBEPLUEHNS ABUKEHUS JOMKHO
NpOU3BOANTLCS COOTBETCTBYIOLEE Perynmpo-
BaHue. YTobbl nocnatb curHan o Heobxopumo-
CTW 3TOTO PerynupoBaHus, LieHTpanbHas
HepBHas cucTema fomxkHa obpabotaTb
MHOPMaLMI0 0 TOM, B KaKOW no3uuun
HaxoANTCA Kaxnas B OTAENBHOCTU W BCe
BMECTE YacTu Haluero Tena.

JTa MHopMaLus NocTynaeT U3 pasnuyHbIX
WCTOYHMKOB: CEHCOpHbIE PELenTopsl,
HaxoAslMecs Ha KoXe W cycTasax,
MH(OPMUPYIOT HEPBHYIO CUCTEMY O MOMOXe-
HUW Tena B NPOCTPAHCTBE U MOMOXEHUN BCEX
ero vacTeit; 3peHue uHdopmupyet 06 obuiem
MOMOXEHNUW Tena OTHOCUTENbHO OKpYXaloLe-
ro NMPOCTPAHCTBA M TOUYEK OPUEHTALUM B HEM;
BecTUGYNAPHbIA annapat BHYTPEHHEro yxa
MH(OPMUPYET HEPBHYID CUCTEMY O MO3ULIUSX
W nepeMeLyeHun ronoBbl.
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NPUHUMAIOLLKUE YYACTUE B PErYNALUN PABHOBECUA

Deuratenshbie
VIMNYTbChI

UMnynbCbl

CycraBHble peLienTopbl

NEPEAAYA UHOOPMALIMK O NONOXEHUN rONOBbI
U3 NABUPUHTA LIEHTPANBHOW HEPBHOW CUCTEME

Kopa ronosHoro mosra

WHdopmauus mosry

WHdopmauus moary

MosroBoit cTBON

MonykpyxHble KkaHanbl

Cdpepuyeckuit MeLwoyek
ylwHoro nabupuHta

CnuHHOM mMo3r

OnNnNuUNTUYECKUin MeLIoYeK
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Koxa — 3To Toncrtas npoyHas 3anacTWyHaa membGpaHa, cocToswas
13 Tpex croeB — anugepmuca, AepMbl U TUNOAEPMbl C [OMONHUTENb-

HbIMW CTPYKTYypamu:. canbHbIMWU, MOTOBbIMW Xene3aMun, CEHCOPHbIMKU

pelyenTopamu, BONOCAHbIMU ONNUKYNamMu v

HOTTAMMU, KOTOpbIe

nomMorawT edl He TONbKO MUrpaTb POfb TENECHOTO MOKPHLITUS, HO
W BbINOMHATbL APYrMe He MEHee BaxXHble (QYHKLUM.

TPEXMEPHOE U3O0BPAXEHUE KOXHOIO NMOKPOBA

Bonoc ‘/

MexcocouHblit
rpebeHb

CanbHas xenesa

Mblwya, nogHumato-
Las BONOCAHON
onnukyn

OcsizaTtenbHoe Tenblie —=

BonocsHoit connukyn —

MoToBas xenesa

\

[Meperopoaka COeAMHUTENBHON TKaHU XupoBas TkaHb
Y B3poCnoro yenoseka nnowasb KOXHOTo
nokpoea coctasnser 1,5—2 wm2.

Cocoukn aepmbl

MenaHouuTbl

Anupepmuc
NOBEPXHOCTHbII CIOA KOXM,
COCTOSILUMIA M3 PA3NUYHBIX
CrIOeB KNETOK anuTenus,
KOHTaKTUPYIOLLMA C BHELUHE
cpepont

Oepma

CPEAHNA COoi KOXM,
COCTOSALNA 13 KNETOK U HUTEN
COEANHUTENbHOM TKaHW, rae

B OCHOBHOM PacrionoXeHbl
BCE XefNe3bl W peLentopl,
obecneunBatowme
BbINONHEHNE OCHOBHbIX

1 CEHCOPHbIX (YHKLMIA KOXM

Fmnogepma

camblit rny6oKuiA cnoit Koxu,
Ha pasnuyHbIX YacTsx Tena
pasHbiii no rnybuHe

1 B OCHOBHOM COCTOSILYWA U3
XMPOBOW TKaHW, koTopas
COCTaBMsIET OCHOBY
9HEpreTMYeckoro pesepaa
opraHuama 1 sBnsetcs
TEpPMOU3ONSATOPOM

Heps

Bena

ApTepus



Porosoi cnoi

Brecrawwuit
cnoi

3epHUCTBI
cnoi

LUnnosartsbiit
cnon

AnuaepmMnc — 370 Croi KOXW, KOTOPbIA HAaXoguTcsl B HENOCPELCTBEH-
HOM KOHTaKTe C BHELUHeW Cpefoil; ero TOMLMHA Ha PasfMyYHbIX y4acTkax
Tena coctasnsiet ot 0,05 go 0,5 Mm. Anuagepmuc npeactasnsiet coboit
3NUTENUanbHyl TKaHb, COCTOSLLYIO W3 MAOTHO PaCcMOMOXEHHbIX Mexay
co60ii KNeToK, He COAEpXalyMX HUKAKUX MEXKNETOUHbIX 31EeMEHTOB.
KneTkn anupepmuca pacnonoxeHbl Takum obpasom, 4To COCTaBMSHOT
4eTbipe UMK NSATb CNOEB B 3aBUCUMOCTU OT y4acTka KOXM.

[epma

PEFEHEPALMA 3NMWOEPMUCA

SHMﬂepMMC MOCTOSIHHO 06HOBNSIETCS, NOCKOJIbKY NOBEPXHOCTHbIE KNeT-
K 0TAeNATCA, 3aMeHAACb HOBbIMU U3 FJ'Iy6OKI/1X ero cnoes. Knetku
6a3anbHOro Cnosi NOCTOSIHHO AENSTCS M BbITANKMBAIOT KNETKM BEPXHUX
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CTPOEHME 3NMUAEPMUCA NoAg MUKPOCKOMOM KOXHbIE COCOYKN U IPEBHHU

Me>cocouHbii
rpe6exb

Onugepmuc  Cocoukn

AEpMbI

}J,epma, pacnonoxeHHaa nog anuaepmuMcom, oTaefieHa OT Hero
Tonctoit 6asanbHoi MeMﬁpaHOﬂ C MHOTOYUCNEHHbIMWU CKNagKkamu:
OHW NOXOXKN Ha KOHMYEeCKne BO3BbIWEHNA NO HanpaBneHno

CoeB, 3aHMMast WX MECTO B MPOLIECCe MepeMelleHns Yepes Crou K 3MUaepMucy; COCOYKM AepMbl PACMONOXEHbl Ha BO3BbILIEHUSX
anuaepMnca, WU3MEHSIIOTCS W yTPauMBaloT XM3HECmocobHOCTb, A0- snuaepmuca, npoekuun KOTopbiX, ABNSIOWNECS MEXCOCO4HbIMNU
CTUrHYB POTOBOrO CMOSI, C KOTOPOrO YEPe3 Kakoe-TO BPEMsi OTAENsHT- rpeGHamu, yxoaar B aepmy. bnaropapsi aTomy ysenuuusaetca

csl. Bpemsi o1 cospeBaHusi knetok B 6asanbHOM crioe o UX OTWeny- nnotiaab NOBEPXHOCTU MEXAY ABYMS CNOSMU — 3ITO OYEHb BaXHO,
wmBaHus cocTasnseT 20—30 aHeil. NOCKONbKY MUTaHWE KNEeTOK aNuAepMuca 3aBUCUT OT KPOBEHOCHBIX

COCyaoB, KOTOpble AOCTUTAKT NALWb AepPMbl.

MENAHOLMUTbI

KneTkn anugepmuca

paHynbl MenanuHa

dopMupoBaHUe rpaHyn MenaxuHa

Mexay rnyGokuMM CnosiMU KNeTok
anuaepMuca HaxoAaTCs KNeTKW MenaHouuThl,
BbipabaTbiBalowmne MenaHuH, TeMHbIi
MUTMEHT, KOHLEHTpaLusi KOTOpOoro onpeaens-
€T LUBET KOXM, a Takxe WrpaeT pofb npu
obpa3soBaHuu 3arapa. ATU Kpyrnble KNeTku

C MHOTOYMUCNEHHBIMU OKOHYAHUSMM
cofepxar ManeHbkue Tenblia, HasblBaemble
MenaHocoMaMmu, B KOTOPbIX Nof BO3AEACTBU-
€M TOPMOHOB W yNnbTpadMoneToBoit paguaLum
CcOnHua BblpabaTblBAETCS MenaHuH.

LBET KOXU

LigeT koxu 3aBUCUT OT [BYX (haKTOPOB:
C OfHOW CTOPOHbI, OT KPOBH, LMPKyNupyto-
ledt No CeT KanunnspoB SepMbl W U3-3a
Mpo3payHoCcTH koxu coobluatoweit e po-
30BaThlil LUBET; C APYroil CTOPOHbI, OT KOH-
LieHTpaLmMn U pacnpocTpaHeHns MenaHuHa,
MUIMeHTa, (YHKUMER KOTOPOro ABRSETCS
MOrnoLeHNe COMHEYHON paauauun u npe-
NATCTBOBaHWE ee NOMajaHuio BHYTPb opra-
HM3Ma, TOE OHA MOXET MPUYUHUTL BpEA.
BbipaGoTka NUrMeHTa perynupyeTcs reHetu-
YECKUMM U FOPMOHAMbHBIMU (haKTopamiu,
4TO OBbSICHSET pasnuuue LUBETOB KOXM
Yy pasHblX pac M Kaxgoro 4enoseka B OT-
penbHocTu. OcHOBHas MpUYMHa BbIpaboTKM
MenaHuHa — [JONroe UMM KpaTkoBpeMeHHoe
npe6biBaH1e Nog NPSMbIMM fly4amy COMHUA,
u3-3a yero u obpa3yetcs 3arap.
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OYHKLIMA koxwu

Koxa cnyxut 6apbepom, 3aluwwatoWuM NOBEPXHOCTb Tena oT mo-
TeHLMaNbHO arpeccuBHbIX areHTOB BHELHENd cpedbl U NpensTcTaylo-
LM MX NMPOHUKHOBEHWIO B OPTaHW3M, a TakxKe BbINOMHAET W Apyrue

He MeHee BaxHble (YHKUMW — HanpuMep, MpUHUMAET ydyacTue

B TEpMoperynsuun Tena.

®U3UONTOrMYECKME MEXAHWU3MbI TEPMOPEIYNALUN

CokpalleHue MblLLbl,
noAHMMatoLen BONocsHon
onnukyn

l'ycuHas koxa

YMeHbLUEHNE
noTo0TAENEHNS!

CyXeHne KOXHbIX
kanunnspos

NOTOBbIE XENE3bI

Il Onnaepmuc Mopa

BonocsHont ———» |
onnukyn

AnokpuHHas
noToBas Xeneaa

OKpuHHas
noToBas xenesa

PacwumpeHue nop koxu

Koxa BbINOMHSET O4HY M3 OCHOBHbIX (DYHKLMI
B TEPMOPErynauuuM, 3afadya KoTopol 3aknioya-
eTcs B noaaepxaHuun obluel Temnepatypsl Tena
okono 37°. Koraa XonoAHo, KpOBEHOCHbIE
Kanunnspsl cyxatwTcs, 4Tobbl KPOBb, LMpKynu-
pyloLyas no NoBEPXHOCTM KOXMW, HE nepeoxnax-
fanacb; ecnu e TemnepaTypa OKpyxatoLiei
CpeAbl BbiCOKast, Kanunnspbl paclmpsioTcs,
4To6bI GonblUee KOMMYEeCcTBO KPOBKM MOCTYNano
K MOBEPXHOCTW KOXM, OTAABas Tenno,

1 BbIAENANCS NOT, KOTOPbIA NPYW BbICbIXaHWM
OXNaxAaeT NoBEPXHOCTb KOXM.

YBenuyeHue notooTaenexus

Pacmwpeume KOXHbIX Kanunnapos

OKpUHHbIE Xenesbl:

Boree 300 Ha cm? Q MeHnee 100 Ha cm'
Q boree 200 Ha cM"™ Q AMOKpUHHblE Xenesbl

Q Bonee 100 Ha cm?

OBPA30BAHUE MNOTA

MoT — 3TO NMPOAYKT CeKpewuuu NoTOBbIX XKenes, KOTOPbli COCTOMT
U3 BOAbI, HE3HAYNTENbHOMO KONMUYECTBA CONMERl M Pa3NuUHbIX
XUMUYECKUX BeLecTB, NpoaykToB meTaGonuama. CylwlecTByeT ABa
TMNA NOTOBbIX XeNe3: anoKpUHHbIE W IKPUHHBIE, KOMUYECTBO
KOTOpbIX HAMHOTO MPEBOCXOAUT YUCNO MEPBbIX; BbIBOAHbIE KaHambl
3KPUHHBIX XKemne3 BbIXOAAT B MENKUe nopbl KOXW, BbIBOAHbIE
KaHanbl KOTOPbIX, B CBOI 04Yepefb, BbIXOAAT B BOMOCAHblE

honnukynbl. AKTUBHOCTb MOTOBLIX XENe3 KOHTPONUpyerTcs
aBTOHOMHOWM HEPBHOW CUCTEMOI, MOCKONMbKY OHAa OTBETCTBEHHA 3a
TENNOperynaLuMio: NoT, UCNapssch, OXNaX[aeT NOBEPXHOCTb KOXU.
Kaxgblii feHb NOTOBbIE Xenesdbl BbipabaTbiBalOT He MeHee
non-nuTpa noTa, KOTOpbI eABa YyBCTBYETCS, HO ero KOMMYecTBo
YBENMUYMBAETCS MPU MOBLIWEHAN TEMNepaTypbl OKpyxatwwiei cpegbl
UMW BEINOMHEHUN PUINYECKUX YNPaKHEHWI.



CAINIbHAA XENE3A

nupepmunc

CanbHast
xenesa

BonocsHoit
chonnukyn

PYBLEBAHUE

Cneuuduyeckoe 0GHOBNEHNE KOXHOM TKaHM
obecneynBaet GbICTPOE N I DHEKTUBHOE
3aXMBNEHNe paH, XOTSH CKOPOCTb 3axuBre-
HUS 3aBUCUT OT rNybuHbI noBpexaeHnit. Ecnn
noBpexXaeH TONMbKO 3NUAEPMUC, NpU
LjapanuHax, TkaHb BOCCTaHaBNNBAETCs W3
BasanbHOro cnosi 1 Ha Koxe He ocTaeTcs
BUOMMO 0TMeTUHbI. W HaobopoT, koraa
nopaxaeTcs fepma, Hanpumep npu nopese,
BO3HMKaeT 6oposaa C ABYMs pasgeneHHbIMuU
kpasiMu 1 HaunHaeTcs npouecc pybuesaHms.
Mo kpasim nopesa paspacTtaeTcs
rpaHynupoBaHHas TkaHb, cCoCTosLas U3
KNeToK W COeANHUTENbHBIX HUTEH, KOTopble
MOCTENEHHO 3aMoNHAT NYCTble 30HbI,
BOCCTaHaBNUBAs HENPEpPbIBHOCTb AepMbl
W anuaepmuca W 3akpbias nopes. Tem
He MeHee B 30He nopesa Cnon anugepmuca
HaMHOrO TOHbLUE, YEM BHayane, u COeAnHU-
TenbHas TkaHb, 3aKpblBLIAs Nopes, He uMeeT
TOI K€ CTPYKTYPbl, KOTOPYKO COAEPXUT
3NMAepMuUc, NO3TOMY Ha 3TOM MecTe
0CTaeTcs CHavana po3oBblil, a 3aTem benblit
pybeL, unu wpam B 3aBUCMMOCTU OT rNyBUHBI
1 MecTa nopesa.
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30HbI TENA,
B KOTOPbIX
PACMONOXEHO MHOIro
NOTOBbIX XENE3

OYHKLUKWWN NOTOBLIX XENE3

[MoToBbIE Xene3bl pacnpefeneHbl No BCEMY TeNy, HO 0COBEHHO MHOTO WX Ha NuLe, rPyAN, CnnHe

1 B 30HE TEHUTanuit; canbHble Xeneabl BbIpabaTbiBalOT KUPHBIA CEKPET, (POPMUPYIOLLMA 3aLLUTHBIA
CMOW Ha 3NMAEpMIUCE M CMa3blBaIOLNl BOMOCHI. KNP BbINOMHSAET 3aLMUTHYIO (PYHKLMIO, NOCKOMbLKY,
CMeLMBasCh C OTWeNYWMBLIMMIACS KneTkamu, obpasyeT Kucno-xupoByio 06onoyky, koTopas
NOMMMO MpOYEro NPefoTBPaLLaeT pa3MHOXeHe MUKPOBOB Ha KOXHOM mokpoBe. Mpn HU3KOI
TemnepaTtype OKpyxatoLieil cpefbl CEeKpeLns canbHbIX Xene3 YBEeNnnYnBaeTCcs W Xup 3akynopusaet
MoTOBbIE MOPbI, NPEAOTBPALLAs NOTOOTAENEHWe U TakuM 06pa3oM noBbilas TemnepaTypy Tena.

Kpaﬂ paHbl 0CTalTCA pa3feneHHbIMU Mo KpasM noABnAeTcA CoeAuHUTENbHaA TKaHb,

CTpeMsLascs 3anofHUTb mycToTy

BonokHucTas TkaHb BbiTankuaeT Cnoi

Ha aHe nopesa Koxa BOCCTaHaBnuBaetca anugepmuca K noBepxHOCTU
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BOJNIOCbIl u HorTm

NPOOONBbHLIN u NONEPEYHbLIA PA3PE3bI

BOJIOCAHOIrO ®OJINMUKYNA

Onnaepmuc

MenaHouuTbl

Mbiwya, nogHuMaio-

Bonocok (cTBON)

CanbHas xenesa

Kytukyna Bonoca

Kopa

Las BOMOCSHOM
tonnukyn

OrpaHuuuBatoLas
HapyxHasi obonoyka ——————»

oy

v

BHyTpeHHss obonoyka
KOpHSI

.*V,\l’v.. —

Pactywuin kopewwok

donnukynsapHbIA cocoYek

ehvgoyAu BeHBOOLOg

Bonoc pacTet B BONOCAHOM (honnukyne nytem
AEeNeHNs B pacTyliem KopeLuke KneToK, KoTopble
04YeHb BbICTPO HAMOMHSIOTCH BONOKHUCTHIM GENKOM
KepaTUHOM, a 3aTeM yMupaloT, Npofonxas
COCTaBNATb CTBON BONIOKHA, KOTOPbIA BblTankuea-
eTCA HapyXy HOBbIMM KNeTkaMu 1 BO3BbILLAETCS
Hag koxen. PocT Bonoca npogomnxaetcs
LMKNUYHO, 0BbIYHO OKOMO Tpex neT. 3aTem upet
thasa perpeccuu, koraa [esTeNbHOCTb BONOCAHOTO
honnukyna ocTaHaBNNBAETCH Ha HECKONbKO
Hedenb, a fanee cnepyet asa nokos, AnAwasncs
OKONO HECKOMbKMX MecsiLieB, nocne KOTOPOW B TOM
Xe (onnukyne HauyMHaeT pacTu HOBbIM BOMOC,
BbITANKUBalLWWiA cTapbli, Noka TOT He BbiNageT.

CepauesuHa

Pactywui
HOBbIIt BOMOC BbITan-
KUBaeT cTapblil

Bonocbl — 3T0 ANWHHbIE W NMPOYHbIe BOMOKHA, MOKPbIBaLLME
noyta BCe YaCTW Tena, a HOrTM — AMWHHLIE MOMYNpo3payHble
NMNacTUHbI, TBEPAbIE U MPOYHbIE, KOTOPbIE 3aLLUMLIAIOT KOXHbIA MOKPOB
NOCMEAHNX (hanaHr Ha nanbLax pyKk U Hor.

CTPYKTYPA BOJIOCA
N BONOCAHOW ®ONNUKYN

Bonoc — aTo BONOKHO, cocTosiiee M3 Tpex
Pa3nNUYHbIX CMOEB: KYTUKYNbl, CAMOI NMPOYHON
4acTi; KOpbl, CamMOl TOACTON YacTu BONOCa;

1 cepAaLeBuHbl, ocu Bomoca. Y Bomoca
BbIJENsIoT ABe AONK: CTBOM, 4acTb BONoca Hag
KOXeW, M KOpeHb, BHYTPEHHIO YacTb BOMOCA.
Kaxgblh BONOC pacnonoXeH B KOXHOM
BnajuWHe, COOTBETCTBYIOWENA WHBArMHaLuM
BONOCSIHOW NYKOBULbI B AEPMY; B KOXHOM
nykoBuLe NpoucxoauT poct Bonoca. KopeHb
BOMOCa [OCTUraeT paclumpeHus ponnukyna,
Ha3bIBAEMOr0 BONOCSIHON NYKOBMLE, B OCHOBE
KOTOPOW COAEPXNTCA PONMAMKYNSAPHbIN
COCOYeK, KyAa MPOHUKaKT KPOBEHOCHbIE
COCYAbl, MUTAIOLLME BONOC W HEPBHbIE
okoHYaHus. Camas rnybokas 4acTb BONOCAHOMO
onnukyna coctaBnseT pacTywWuii KOpeLok,
COCTOSILLMIA U3 SNUTENNanbHbIX KNeToK,
AeneHne koTopbix obpasyeT donnukyn u gaet
BOMOCY pocT. B pacTyliem Kkopeluke Takxe
NPUCYTCTBYIOT MeNaHOLWUTbI, NPOU3BOAsLME
NATMEHT, YUCNEHHOCTb KNEeTOK U CTeneHb
aKTUBHOCTW KOTOPOro OnpefensioT LBeT BOMOC
Kaxaoro Yenoseka.

OrpatuunsatoLyas
HapyxXHas obonouka

———— Kpyr HapyxHoil
o6onoykm

CepauesuHa

—  BHyTpeHHss
obonoyka KopHs

®asa pocra
(aHareHes)

BbinageHue
cTaporo Bomnoca

®a3a perpeccuu
(kaTareHes)

®A3bl POCTA BONOC

®asa nokost
(TenoreHes)




CEQMHA

LiBet Boroc 3aBUCMT OT COAEPXaHWs MenaHu-
Ha — NUrMeHTa, BbipabaTbiBaloLLErocs Menao-
LMTaMu B PacTyLLUMX KOPELLKaX, a Takke (B MeHb-
Welt CTeneHu) B CamoM BOIOCE, KOTOpble W3-3a
CBOETO MOMOXeHUs B GOMbLUEH MM MEHbLUEH
Mepe OTpaxaloT CBET M MpugatoT 6Gneck; u co-
AepXaHus Bo3gyxa MexAy KneTkamu Bonoc,

OCBETNALIEro Lgert. Mo npoLecTBUM BPEMEHNU,
X0TA 370 MOXeT I'IpOMSOﬁTM B nobom BO3pacTte
1 B BOMbLUEH UMK MEHbLUEN CTENEHU 3aBUCUT OT
YenoBeka, MenaHouuTbl B PacTyLiMX KOpBLUKaX
npekpaLlatT CBOK akTUBHOCTb U Bonblue He Bbl-
pa6aTb|Ba|0T NArMEHT — TOrda W noABNANTCA
Berble BONOCHI, Ha3blBaeMble CEaUHON.

PA3BUTUE ANOMNELUU (OBJIbICEHUSA)

CTPOEHME HOrTA

Porogoit crnoit
anvpepmvca

OnoHNxui

[uncTanbHas |

[lepma  dpanatra KopeHb HorTst Onuaepmuc

HorTeBoe
noxe

Kytukyna  NyHka

Teno HorTs, unu
HOrTeBash NnacTuHa
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Anoneuueit, unu obnbiceHNeM, Ha3blBaeTCs
nonHas UMK YacTuyHasi NoTeps BOMoc
BCMEACTBUE PA3NMUHbIX NPUUYMH. YacTo
BCTpeYaeTcs MonHasl unu YactudHas
anonewus, pacnpocTpaHeHHasi cpean
MYXYUH, NOCKOMbKY CBOMM MOSIBNIEHUEM OHa
obsi3aHa reHeTMYECKUM (hakTopam,
onpeaensiowmM 0COBEHHYI0 YyBCTBUTENb-
HOCTb BOMOCAHbIX (HONMUKYNOB Ha aHgpore-
Hbl — MYXCKWe MOMoBble rOPMOHbI.
HauuHas ¢ onpegeneHHoro MoMeHTa nog
LEeACTBMEM 3TUX FOPMOHOB ycKOpsieTcst
cmeHa a3 HopMarnbHON pereHepauy
BONOC, BOMOCHI BbiNagalot GeicTpee

W CTaHOBATCS BCe Gonee TOHKUMM, noka
BOMOCSHbIE (DONMUKYINbI Ha ronose
MONHOCTLI0 He aTpodupyloTcs. B HekoTopbix
30Hax rofoBbl BCE Tak W MPOMCXOAMT,
BONOCHI CTAHOBSTCS BCE TOHbLUE, U U3
BONMOCSHbIX (PONNUKYNOB NOSBNSETCS NULb
MoYTA He3aMeTHbIM MyLIOK.

Hortm — 370 ANWHHbIE NNAcTUHbI, MPOYHbIE
W Kpenkue, yHKUMS KOTOPbIX 3aknioyaeTcs
B 3alluTe nocnefHux anaxr nanbLes pyk
1 HOT W KOTOpble Takke WCMonb3ylTes AN
BbINONHEHUs AencTBUiA, Tpebywmx
upe3BblYaiHO TOYHOCTH, TaKMX Kak
packanbiBaHue, crubaHue u otaeneHue
yero-nnbo. CTpykTypa HOrTeil noxoxa Ha
CTPYKTYpY BONOC, MOCKONbKY B HUX
COAEpXKaTCs OffHN W Te e KOMMOHEeHTbl —
KepaTuHbl — M OHW pacTyT U3 3anupepmuca.
PocT HorTsi nponcxopuT B €ro KopHe,
CKPbITOM MOA CNoeM KOXM, A€ KNneTku
poroBoro crnosi anuaepmuca BbipabaTbialT
04YeHb MPOYHbIA KEpaTWH, KOTOPbIA, CKOMb3s
Mo HOTTEBOMY NOXY, (hOPMUPYET HOrTeBYHO
nnacTuHy. CKopocTb pocTa HOTTel pasnuyHa
Yy pasHbIX Niofei, OfHAKO B CPeAHEM OHa
coctaBnsiet 0,1 MM B A€Hb.
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OCA3AHUE

Koxa — opraH ocs3aHuA, 4yBCTBa, KOTOpPOe AaeT HaMm MHGOpMaLuio
06 oKpyxXalowem Mupe: nyTem KacaHusi U HafaBluBaHUS Mbl
onpegensem ¢opmy, TEKCTYpY, TemMnepaTtypy U apyrue ocobeHHOCTH
npeameTa, a Takxe y3Haem O BHELWHWX pa3gpaxuTensix, NnpoBOLMpYyt-

PELIENTOPbI KOXWU

MHorouncneHHble peLenTopbl, PacnonoxeH-
Hble B KOXXHOM NMOKPOBE, pearupylT Ha
pasnnyHble CTUMYNbl U Yepe3 HepBHble
KNeTKM NocbinawT MHOPMALMIO K LieHTpanb-
HOW HEepBHOW CUCTEME ANS paclindpoBKM.
Boobue, atu umnynbCbl nepeaaioT cBobop-
Hble HepBHble OKOHYaHUA, HO OHWM B OCHOBHOM
pearupyioT Ha 6onesble OLLyLiEHMS.

[pyrue peuentopbl pacnosHaioT
onpefeneHHble CTUMYnbL. Tenbua tDaTepa-
I'Iaqvmm, pacnonoxeHHble B I'J'Iy60KVIX cnosx
aepMbl, onpedenslT U3MeHeHue aaBneHunsa
1 BUBGPaLWM, NPON3BOAMMBIX Ha KOXY; TenbLa
MeiccHepa, pacnonoXeHHble B KOXHbIX
€0CoYKax, B OCHOBHOM KOHLIEHTPUPYIOTCS Ha
nanbLax pyk u rybax u otevaloT 3a
ocs3aHue; konbbl Kpayse, pacnonoxeHHble
B NMOBEPXHOCTHbIX CNOAX KOXMW, ABNAKTCA
peuentopamu xonoaa; Tenbua Pyddunu,
pacnonoxeHHble B rl'ly60KI/IX Cnosax gepmol,
ABNATCA peLientopamu Tenna.

Tenbua
MeiiccHepa

NEPEAAYA HEPBHbIX CUIHAJIOB C KOXW

Kopa ronosHoro moara
(BOCXOAALLas TeMEeHHas W3BUMMHA)

Tanamyc

Beinyknbiit Mo3r

Mpogonro-
BaTblil MO3r

M03BOHOYHbIN
HepBHbIA y3en

3afHuit KopeHb

YyscTBUTENLHbIE

CnuHHON MO3r HepBHbIe BOMOKHA

Koxa (koxHble peLenTopbl)

Kon6bi Tenbua
Pyt duHm

Wwux Gonesble OLYLIEHNS.

Tenbua
Oarepa-Maunnu

CsobopHble
HepBHble OKOHYaHMs

CnocobHocmb onpedensame
ocA3amenbHble CMuMyIbl
Moxem bbimb Wupe u3yyeHa

* Hanpakmuke. 3ma
cnocobHocMb cmaHosumcsi
o4esudHol, koeda crensie
100U Yumatom no cucmeme
Bpatins, ocHosaHHOU Ha
anghasume u3 MOYEYHbIX
CUMB0I108, Ha cheyuasbHoU
bymaze, npogods No HUM
nanbyamu.

MexaHuyeckne, Tepmuyeckue u bonesble UMNynbChbl, onpeaensemble
KOXHbIMM peLenTopami, HanpaBnAlTCA K CEHCOPHbIM HepBaMm, a OTTyAa
NoCTynatoT B CMIUHHOI MO3r, NPOXOAS NO HEPBHbLIM BOMOKHAM, COCTaB-
nsiolWMM 0cobble CnneTeHns B 3aBUCHMOCTM OT TUNa NepefaBaeMoro
umnynbca. Takum o6pasom, nHdopMaLus JOCTUrAeT rofnoBHOTO MO3ra
1 Yyepes onpefeneHHble NPOMEXYTOYHbIE TOYKM, B YACTHOCTM Tanamyc,
nocTynaeTt B BOCXOASALLYI0 BUCOYHYIO W3BMIMHY, TA€ HEPBHbIE UMMYMbCbI
VHTEPNPETUPYIOTCA U OLLYLIEHNS CTAHOBATCA OCO3HAHHbLIMMU.
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PA3BUTUE YYBCTBA OCA3AHKNA

Ocs3aHne — Hanbonee pasBUTOe YYBCTBO Y HOBOPOXAEHHBIX, MOCKOMbKY
Gonbluyto YacTb MHdopmaLum o mupe pebeHok nonyyaet Bnarogaps ocs-
3aHuto. I'IoaTomy [EeTW TaK XXMBO OTBEYalT Ha NackoBble NMPUKOCHOBEHWUSA,
pebeHoK OCTaeTCsl CMOKOWHBIM, KOTAA NEXMUT Ha CYXOM, W nnavet, nexa
Ha MOKpOM. [MaBHOe — MOHsATb, 4TO Ans pebeHka Ocsi3aHWe HacTONbKO
BaXHO, K ocoboe BHUMaHWe yoenutb NPUATHBIM NPUKOCHOBEHMAM, C NO-
MOLLbH0 KOTOPbIX OH MO3HAET 1 OLLyLIAET OKPYXaKoLWniA MUp.

COKPALLEHWE MbILLL
NP BONEBOM UMMNYNbCE

< Mblwya
1 OBbekT KomeT KoXy

2 Yepe3s CEHCOpHbII MyTb HEpBHbIN
UMNYmbC JOCTUTraeT CIUHHOMO Mo3ra,
T reHepupyeTcs oTBeT

4 OtBeT focturaet
COOTBETCTBYIOLLEI

3 Yepes ABuraTenbHelil MyTh MbiluLpl, koTOpast
nocbinaeTcs onpesfeneHHbIn COKgau.taeﬁTcsi,
i 4T0BLI M3BexaTh
CEeHCOpHbIt NyTb e T
KOHTaKTa

C UCTOYHMKOM Bonu

3aaHuit KopeHb

YyacTok Moa3ra,
KOTOPbIA BOCMPUHUMA-

CoobLatowuit HepoH - eT bonesoe oLyLeHne

5 Korna Gonesoe ouylieHue 4OCTUraeT Mo3ra,
OH YXe CreHepupoBan noaxoaslyui oTeeT

MepeaHuit
KOpeHb

OTNEYATKW NANbLEB

OTnevaTtku nanbyes — 370 cnefbl, KOTOpPble OCTAlTCA Ha pOBHOVI NOBEPXHOCTM OT NoAylueyek
nanbues, Cepua PpUCYHKOB U3 TOHKUX MOAHUMAKLWNUXCA U onyCKalLWmnxca J1VIHVI17I, COOTBETCTBYI0-
wux boposaam 1 cocoykam JepMbl, COCTaBNAWMUM penbed KOXHOW MOBEPXHOCTH. Y Kaxporo
yenoBeka OTNeYaTKU yHUKamnbHbl, OHM 3aknaAblBalOTCS elle BO BHYTPUyTpoObHOM nepuoae

1 He U3MEHAKTCA Ha NMPOTSXKEHWUN BCEN XU3HW: JaXKEe ecnu YenoBek NOpaHUTCS, €Cnn TONbKO

He 3afieHeT rmyboknx CNoeB KOXMW, NMHUW Ha Manbuax NpUMYT NPexHiow Gopmy.
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O6OoHsAHNE M BKYCOBble OWYWEHUA — [Ba CBA3aHHbLIX YyBCTBa,
OPrAHbI UrpaloLLMX BaxHY0 pofb B MPOLIECCEe MULLEBAPEHUs!, MOCKOMbKY kak
npuBnekaTenbHblii apoMart, Tak U NPUSATHBIA BKYC CTUMYNUpYIOT
OEOHHHMH M BKyCA CMIOHHBIE U XenyAouHble cekpeTbl, a 06oHAHUE Takxe npefynpexnaet
0 MPUCYTCTBUU TOKCUYHbIX Fa30B, KOTOpPbIE MAOXO NaxHyT.

BKYCOBbIE PELIEMTOPbI A3bIKA

YalueykoBuaHble COCOYKM

[puboBMaHbIE COCOYKM

YauweykoBuaHble

COCOYKM

Bkycosas nopa
pnboBuaHbie BkycoBas nouka
COCOYKM

HepBHble OKOHYaHus
HuteBuaHble
COCOYKM

BkycoBble peLenTopbl — COCOUKM — PacronoxXeHbl Ha 3blke U B MEHbLIEM KONUYecTBe
Ha Hebe W B ropne. PasnuyaiT BKYCOBble COCOMKM PA3NMYHbIX TUMOB, HO BCE OHU CO-
CTOSIT U3 BKYCOBOW KOPMYCKYfbl, UMW MOYKM, COCTOSILLEA W3 rPYNMbl CEHCOPHbIX KNEToK,
pacnonoXeHHbIX BOKPYr LieHTpanbHoi 6opo3fbl — BKycoBoi nopbl. Monagas B poT, nuwa
CMeLIMBAeTCs CO CIIOHOW, W PacTBOPUMbIE BELECTBA NMPOHMKAIOT BO BKYCOBble NOpPbI, CTUMY-
NUPYs CEHCOpHblE KNeTku.

BUObl BKYCOBbIX cocoukoB BKYCOBbIE 30Hbl A3bIKA

[puboBMaHbIE COCOYKM YaueykoBuaHble HuteBMaHbIE COCOYKM
COCOYKM

[opbkas

Conexas

JIncToBNOHbIE COCOYKM MoYKOBUAHBLIE COCOYKM

Bce Buabl BKYCOBbIX COCOYKOB HAXO4SATCS Ha MOBEPXHOCTM f3blka W CMOCOGHLI pasnnuynTh
yeTblpe OCHOBHbIX BKyca: Cnafgkui, ropbkui, COMEHbIR U KUCHbIA. TeM He MeHee
HEKOTOpbIE BKYCOBble PELENTOPbI PearupytoT ¢ Gonblieil UHTEHCUBHOCTbIO Ha ONpeaeneH-
Hble pasfpaxuTenu, u3-3a 4Yero BbILENSOT 0CO60 BOCMIPUUMYMBLIE 30HbI K Pa3HbIM
BKycaM: CnagkoMy — Ha KOHYMKE s13blka; FOPbKOMY — Ha 3ajHeil 4yacTu s3blka;

. “ ===
Kucnomy — no 6okam; U CONeHOMy — B NMepefHell YacTu, KpOMe KOHYMKa s3blika. Cragxast

Kucnas
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BKYCOBBIE NMYTH HE BCE YYBCTBYIOT BKYC OAMHAKOBO

Kopa ronosHoro mosra

HecMoTpsi Ha TO 4YTO BKYCOBbIE COCOYKM Pa3nuyatoT BCEro YeTbipe OCHOB-
HbIX BKYCa, Mbl MOXEM pa3nuyaTb MHOXECTBO UX BUAOB: C OAHOM CTOPO-
Hbl, 3TO NpoucXoauT 6Grarogaps kOMOGWHALMKM BKYCOBbIX CTUMYNOB,
a C Apyroit — noToMy, 4T K OLLYLIEHMKO BKyca [06aBNSIETCS OLyLeHUe
3anaxa, HamHoro boree auddepeHUMpoBaHHOro. ATO JenaeT rammy
BKYCOB MCKIOUMTENBHO LUNPOKOW, W KaxAbIA YEnoBeK yCTaHaBNMBAET ee

Tanamyc VHOMBUAYANbHO, COrMacHO CBOWUM NMPEANOYTEHNUSIM: NOYTU BCEM HPaBUTCS
Cnafikoe, HO He BCEM HPaBMTCS KUCMOoe. VIHoraa MpoMCXOAMUT HEYTO fio-
BONbITHOE: HEKOTOPLIE XMMUYECKME BELLECTBA BOCMPUHUMAIOTCS MO 3a-
naxy pasHbIMU NI0AbMU N0-pasHoMy. pUMEpOM MOXET CRYXUTb (heHU-
Trokapbamma: Ans okono 70 % ntogeit OH UMeeT KUCTIbII BKYC, Torga Kak
ONs OCTanbHbIX OH BE3BKYCHBIN, a Anst HEKOTOPbIX Aaxe Crafkui.

— lpoponroBatblil MO3r

TPORHNYHBIA W NULIEBOI HEPBbI
CTUMYynbI, UCXOASLME OT BKYCOBbLIX COCOYKOB, BbIXOAST W3 HEPBHbIX

‘l I.l ) OKOHYaHWI1 CEHCOPHBIX KNEeTOK W WAYT MO Pasfu4yHbIM HEpPBaM POTOBOM
Bnyxaatowmit Heps NonocTh, noka He AOCTUTHYT npogonrosatoro mMosra. OTTyAa no

MO3r0BOMY CTBONYy M COOTBETCTBYIOLMM HEpPBaM OHW nonagawT
B Tanamyc 1 ganee npoxoasT BO BKYCOBYK 30HY, PAaCMONOXEHHY0
B TEMEHHOW AONe rofoBHOrO MO3ra, rae AeKoaupyloTCcs W pacno3HatT-
€. XOTS Mbl M BOCMPUHWMAEM BCEro YeTblpe OCHOBHbIX BKycCa, MO3r
cocTaBnsieT HeCKOHEYHbIE BKYCOBbLIE OTTEHKM M3 UX KOMBUHALMi
1 COYeTaHW 3anaxos.

F13bIKOrNOTOYHbI HEPB ——

OBOHATENBHAA KINETKA

HepsHoe BOMokHO

OBoHsiTenbHas
Numbuyeckas nykosuUa
cuctema !
P/ HepsHble
BOJIOKHA
OpoHTansHas f
Aona __— OBoHsTEnbHbIE
KneTku
OBoHsiTenb-

| ——— Cnuaucras
Has nykosuLa oboroyka

g __— Pechuukmn
4—/ 30Hb!

< BOCNpUATUA

| <—{—— CnnancTblit cnoit

4

= Monekynsl
3anaxa

OBoHsiTeNbHbIE PELENTOpbl PAaconoXeHbl Ha 0GOHATENbHOI! MeMBpaHe, B ManeHbKoi 30He Ha
MOBEPXHOCTU HOCOBbIX Na3yX, rAe HaxXoAMTCs CMoW CheunanbHbIX KNeTok, onpefensiowmx 3anaxu.
3T npogonroBatble KNETKM Ha CBOEM CBOGOAHOM KOHLE MMEIOT ManeHbkue O0BOHsTemNbHble
PECHUYKM, MOTPYXEHHbIE B CMU3b, BblpabaTbiBaeMylo Xenesamu HOCOBOW nonocTu. JleTatoume

B BO3AYXE MONEKyMbl, KOTOPble Mbl BAbIXAEM, MPOHMKAs B CMM3b, COMPUKACAKTCH C YYBCTBUTENbHbI-
MU 30HAMU PECHUYEK U TEHEPUPYIOT B KNETKAX HEPBHbIE MMMYMbChl. A C APYroro KOHUa pecHu4Yek no
HEpPBHbIM BOMOKHAM NOCTYNAlOT UMNYNbCbl B OBOHATENbHYIO NYKOBULY, OT KOTOPOW UCXOAUT HEpB, :
nepefamLmuit UHhopMaLMio B 0BOHSTENbHbIE LEHTPbI KOPbI FTONOBHOTO MO3ra. OBOHATENbHbIE PECHUYKN

e, o T R, W, . A,

(=

—
—
—_—
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HepBHasi cucTemMa COCTOMT U3 W3BUNUCTbIX CETEN HEPBHbIX
CTPOEHME KNeToK, COCTaBISIOWMX pa3fuyHbIe CBSI3aHHbIe Mexay COGOW CTPYKTy-
Y pbl M KOHTPONMPYIOLLMX BCI [ESTENbHOCTb OpraHnu3ma, Kak Xenaemble
HEPBHOM CMCTEM bl 1 CO3HaTenbHbIE AEHCTBUS, Tak U pednekchl U aBToMaTU4eckue
AEICTBUS; HepBHas CUCTEMA NO3BONSET HaM B3aUMOLEeNCTBOBATb
C BHEWHUM MUPOM, a TakKe OTBEYAET 3@ YMCTBEHHYI AEATENbHOCTb.

OPFAHbI HEPBHO! CUCTEMbI A )
~ A § Oopa roysioBHOro mosra
RSy } \\ KOHTPONMPYET NPOU3BONbHYO AEATENIbHOCTb

1 BOMbLUYl0 YacTb aBTOMaTU4eCkuX, GeccosHatensb-
HbIX DYHKLMA OpraHu3ma v SBnsieTcs MecToM, rae
NPOUCXOAAT BCE MEHTanbHble MPOLECCH

i

FonosHoi mMo3r e -

UYACTb LEHTPAINbHOM HEPBHOM CHCTEMBI, —

obbeanHsiowas oprakbl, Haxoasiumuecs Z‘

B YepenHoit kopobke: MO3r, MO3XKEYOK, '\\ Mo3xeuok
MO3rOBOIA CTBOM & NPUHMMAET y4acTie B KOHTPOMe Haf paBHOBECMEM

Tena u MoaenupyeT npousBONbHbIE ABUXEHUA

CnuHHON MO3T =
pacronoXeH BHYTPU MO3BOHOYHMKA,
COEAMHSIET BbICLLME HEPBHbIE LIEHTPbI

C nepudepnyeckoit HepBHON CUCTEMON: :\,\_:
nepeaseT KOMaHfbl OT MO3ra K Hepsam, e ‘\\}{:\‘\:\\

\
2%

—
A

— o= -

OTBETCTBEHHbIM 3@ WX BbIMOMHEHMe, \ngﬁ\\ MoasroBo# cTBon
1 CEHCOpHble CTUMYMbl U3 OpraHuama \‘\.' Y COCTOMT W3 MO3rOBbIX HOXeK, BaponMeBa mocTa
1 OKpyXatoLiei cpefbl B MO3r N \ 1 NpOJONroBaTOro MO3ra, SIBMSETC COeAMHUTENb-
\‘ / ) N HbIM 3BEHOM MEXAY FOfIOBHbIM W CMUHHbLIM
/ . \ MO3rOM, B KOTOPOM HaxOASITCS HEPBHbIE LIEHTPbI,
/ : KOHTPONUPYIOLLME Takue KU3HEHHO BaxHble
HepsHas cuctema yenose- (YHKLMK, KaK AblxaHWe W CeppeyHas akTMBHOCTb
ka cocTouT W3 Boree yem

100 OO0 MnH HeNpoHOB. d
A ABTOHOMHas HepBHas cucTema
N aBTOHOMHO M becco3HaTenbHO perynupyet
) pasnuuHble (yHKUWKM Tena, Takue kak noagepxa-
/: g ! HWE TeMnepaTypbl, AblXaHue, MULLEBapeHne

]

P ’\'I (WS 5 A

HEpBHas cucTema 5
L Cnuntoi COCTOMT U3 MHOXECTBA HEpBOB, KOTOPbIE
Mo3r UayT K rONOBHOMY MO3ry (MO3roBble napbl)
1 CMMHHOMY MO3ry (MO3BOHOYHbIE HEPBbI);
AEACTBYET Kak nepeaaTymk CEHCOPHbIX
CTUMYNOB MO3ry W KOMaHA OT Mo3ra
K opraHam, OTBETCTBEHHbIM 3a MX BbIMOMHe-
HWe. ABTOHOMHasi HepBHas cuctema
KOHTPONMPYET (YHKLMU MHOTOYUCTEHHbIX
OpraHoB W TKaHeil Yepes aHTaroHMCTUYECKNE
adekTbl: cumnaTuyeckas cuctema
aKkTUBMpYeTCs BO BpPeMs TPEBOTM, a napa-
cumnaTuyeckas — B COCTOSIHUM MOKOS.

1 Moarosbie
H

HepsHas [epudepu4eckan epBk

cuctema HepBHasa cucTema MoasoHoY-

[ — Hble HEPBbI

Y
— E:mr;m: eckas
ABTOHOMHaA M

HepBHas cucTema
| I

[Napacumnatuyeckas
cucTema

HepBHasi cucTeMa COCTOMT M3 PasnuYHbIX
Mepudepusieckmne Hepsbl ) B3aUMOCBS3aHHBIX CTPYKTYP, KOTOpbIE
NEpeAaloT KOMaHAL! LEHTPanLHO HEpaHoN BMECTE COCTABNAIOT aHaTOMUYECKYH
CUCTEMbl HEpBaM OpraHoB, OTBETCTBEHHbIX 3a
X BbINONHEHNE (OBUraTembHbIE HEPBbI), W dusnonorueckylo eauHmuy. LienTpansHas
1 CEHCOPHbIE CTUMYNbI M3 OpraHnama HEepBHas cucTema COCTOUT U3 OpPraHos,
1 OKpyXatowieil cpefibl LeHTpanbHON HepBHOI pacnonoXeHHbIX BHYTpWU Yepena (Mmo3ra,
cucTeme (CEHCOPHbIE HEPBbI) MO3)Xe4ka, MO3roBOro CTBOMa) W NO3BOHOY-
HUKa (CMWHHOM MO3r); OTBEYaeT 3a
o WHTEPNPETaLmMio COCTOSHUA U PasnnYHbIX
OPrAHbl HEPBHOW CUCTEMbI NOTpeBHOCTelh OpraHuaMa Ha ocHoBE
Toiicaiion fitsr NoNy4YeHHON UHopmaLuu, 4Tobbl 3aTem
o iET reHepupoBaTh KOMaHfbl, NpeaHasHayeHHble
| « moaxeuok ANA NonyveHns LenecoobpasHbiX OTBETOB.
Uetpansiian * MO3r0BO CTBON Mepudepuieckas HepeHasi cucTema




CTPOEHUE
HEWPOHA

Tenbua Huccns

Liutonnasma
Appo — \\\
Haue
[eHapuTsl CerMeHT akcoHa
LliBaHHOBCKas
KneTka
BeTtBu akcoHa Muenu-
HOBas
obonoyka
R ] Yanbl
. o . PaHBbe

AKCOH

Ha wnnocmpayuu cmpenku nokasbigaiom
HanpaeneHue HepeHoeo UMNyMibca

MocTcuHanTuyeckas
membpaHa

MoctcuHantu-
YeCcKUit HeipoH

CUHANC

AKCOH
[leHapuTbl
CuHantu-
yeckas
CuHanc wens
Teno
HenpoHa
CuHanTuyeckuit ny3sbipb MpecuHantuyeckas
¢ MefnaTopamu membpaHa

HeWpoHbl nepepaoT curHanbl NocpefCcTBOM CMOXHOMO PuU3nko-
XMMWNYECKOTO MexaHn3ma B OpMe HepBHbIX UMMynbCOB. B Heilpo-
He MpoucxoasaT BMoxumMuyeckne W3MEHeHWs, KoTopble BbicBOOOXAA-
0T 3NEKTPUYECKMA NMNYNbC, NPOXOAALMA NO HEPBHOM KneTke

1 aKCOHy, BETBM KOTOPOro nepefanT ero npunerawlium HeidpoHam.
HepBHbIN MNynbC nepeaaeTca No npuneraowWwmm HelpoHam

He NpsMO, a MOCPEACTBOM CneuuanbHOr0 COeANHeHUS — CUHanca.
BeTBM aKkCOHOB HaxoAsATCH O4YeHb 6M3KO OT COCe[HUX HENpOHOB,
HO BCeraa OTAEeNeHbl CUHANTUYeCKOW wenbl. HepBHbI uMnynbsc
nepecekaeT 37O NMPOCTPAHCTBO NMOCPEACTBOM XMMWYECKNX BELLECTB,
Ha3biBaeMbIX Meauatopamu.

Kaxpablit HeilpoH BbipabaTbiBaeT cneyuduyeckuin meguatop,
KOTOPbI XPaHUTCA B CMHaNTUYEeCKNX My3blpbkax BETBE: aKCOHa.
[lepea Te€M Kak HepBHbI MMMYNbC AOCTUTHET KOHLUA akcoHa, 3Tu
ny3bIpbkn COPOCAT CBOE COAEPXMUMOE B CMHAMTUYECKYH Lienb.
Mepecekas 370 NPOCTPaHCTBO, MEAMATOp COEANHAETCH C pelenTopa-
MU, NPUCYTCTBYIOWMMN Ha MOBEPXHOCTW MpUNerawLmx HeipoHoB,

1 reHepupyet buoxumuyeckne M3MeHeHns B ero membpaHe, — pe-
3ynbTaTbl 3TUX U3MEHEHWI 3aBUCAT OT TUNA Me[uaTopa: MOXHO
BbICBOOOAMTL 3MEKTPUYeCKNniA MMNynbC (CuHanc-so3byauTtens) wunu,
HaobopoT, yMeHbWUTb BO3OYAMMOCTb (CUMHaNC-UHTMGUTOP).

CTPOEHWE HEPBHOW CUCTEMbI 139

KnetoyHoe BMD‘bI HEMPOHOB [leHaputel
Teno L Hi fy : \‘/\/ﬁowuoe Teno

Llenaputsl

AKCOH

AKCOH

HepsHoe
HepsHoe OKOHYaHue

OKOHYaHwue

HepsHoe
OKOHYaHue

OpunononspHbIN
HelpoH

Bunonsphbii
HeWpoH

MynbTunonspHbli
HeipoH

HEWPOH: HEPBHAA KNETKA

Bce CTpyKTypbl HEPBHOW CMCTEMbI COCTOAT M3 TKaHW OAHOTO BWAa,
BKMOYawLen ocobble KNeTku, KOTOpPble FEHEPUPYIOT U NepeaatT
HEepBHbIE MMMYMbCbl, — HEAPOHbI, W KNeTku, obecnevnsarwLume
HeipoHaM noanepxKy, NUTaHue W 3alwuTy, — Heipornuu. B opranus-
Me MPUCYTCTBYKOT MUMMNOHbLI HEMPOHOB PasnnyHoi opMbl, BUAA

1 pa3mepa, CXOXMX Mo CTpoeHuto. Kaxabli HEPOH MMEeeT KNeToYHoe
Teno, OT KOTOPOr0 MCXOAAT OKOHYaHMSA, NpeAHasHayeHHble nonyyatb

1 nepefaBaTb HEPBHbIE MMMYNbCbl OT OfJHWUX HENPOHOB K APYruM:
AEHApUTBI, BETBUCTbIE KOPOTKWE OTPOCTKM, MONyyaloLne UMnynbCbl oT
HEepBHbIX KNETOK, W aKCOH, UMW LUIUHAPUYECKNIA OTPOCTOK, Pa3nnyHoN
ANVHBI, 3aKaHYMBAKLWMIACA MaNEHbKMMU OTPOCTKAMM M OTBEYAIOLLMN
3a nepefayy HEpPBHbIX UMMYNbCOB APYrUM HEPBHbLIM KNeTKam.

BENOE N CEPOE BELLECTBO

AKCOHbI MHOTUX HEPOHOB MOKPbITI 060MNOYKaMM, COCTOSLUMM W3 He-
CKOMbKMX CIOeB, CCHhOPMUPOBAHHBIX KUPHLIM BemnbiM BELLECTBOM C 130-
NALMOHHBIMIA CBOMCTBAMM, O4eHb BaXHBLIMW ANs NPaBUMbHON Nepefayn
HEpPBHbIX MMMYNbCOB. ATM 060MOYKN HA3bIBAKOTCA MUEMMHOBBIMU W CO-
CTOST U3 0COBbIX KNETOK ONUIOfEHAPOLIMTOB, KOTOpble Takxe HasblBa-
I0TCA LWUBAHHOBCKMMU KneTkamu. B opraHax HepBHOW CMCTEMbI €CTb
30HbI, COCTOSLYME B OCHOBHOM W3 TEN HENPOHOB, M fpyrie, COCTOALLME
TOMbKO M3 HEPBHbIX HUTEW, COOTBETCTBYIOLWMX OTPOCTKAM HEpPBHbIX
KNeTok — aKkcoHaMm. B nepBom cnyyae peyb WAET O CEPOM BeLLECTBE,
MOCKOMbKY 3TO AOMUHMPYIOLWA UBET Ten HeipoHoB. Ckonnenue xe
HEPBHbIX HUTBIA, KaXAas U3 KOTOPbIX OKPYXXEHa MUEeNMHOBON 0BOMOYKON
6enoro uBeTa, HasbiBaeTcs GenbiM BELLECTBOM.

OnurogerapoumTs
(wBaHHOBCKNE KNeTkw)

= MpoponxeHne onuroaeHapo-
#€——————— UTa K PA3NUYHBIM aKCOHaM

MuenuHosas obonouyka

Y3en PaHBbe




CATUTTANbHbIA PA3PE3 OMIOBHOMO MO3rA

Mo3sonucrtoe Teno

Cson
MepepHss cnaiika
3puTenbHbIit Nepekpect

Twnopua —

Hoxka mosra

Baponues moct

Mpogonrosartbiii MO3r

CnuHHOM mMo3r
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FONOBHOM MO3r

3HAOKPUHHAA CUCTEMA

MO3r. Bua CHU3Y

[0NOBHOI MO3r COCTOUT M3:

KOpbl FONOBHOrO MO3ra, Camoro
06BEMHOrO ¥ BaXHOro opraHa,
NOCKOMbKY OH KOHTPOMMPYeT BCHO
CO3HaTenbHY0 1 6OMblLYyI0 YacTb
HeccosHaTenbHoO AeATeNnbHOCTH
Tena, KpoMe TOro, OH ABMSETCA
MECTOM, [Ae NPOTEKAIOT MEHTambHbIe
npoLiecehl, Takne Kak namsTb,
MblLUNEHVe W T. A.;

MO3rOBOW CTBOJN COCTOMT U3
BaponMesa MocTa W NpoAoNroBaToro
MO3ra, B MO3roOBOM CTBOIE HaxoasaTcs
LIEHTPbI, PErynupytoLme Xn3HeHHbIe
(PYHKLMK, B OCHOBHOM MO3rOBOWM
CTBOM COCTOUT U3 SAEP HEepBHbIX
KNeToK, N03TOMY OH Ceporo LiBeTa;
MO3Xe4OK MpUHUMaeT yyactue

B KOHTpOME paBHOBECUS Tena

1 KOOPANHUPYET ABUXEHUS,
OCYLLIECTBNSAEMbIE TENOM.

Mo3r — yacTb LEeHTPanbHOW HepBHOW CUCTEMBI, KOTopasi COCTOUT
13 OPraHoB, HAXOAALWXCS BHYTPU YEPenHOoi KOPOGKM U OKPYKEHHbIX
3alnTHLIMU MeMBpaHamn, MO3roBbiMM 0Gonoukamu, Mexay
KOTOPbIMU HaXOAUTCS XUAKOCTb, MpedHasHauyeHHas Ans amopTu3aluu
npu TpaBMax; CNMHHOMO3TOBas XMAKOCTb Takke LWPKYNMpyeT no
KENy[0YKaM rofioBHOr0 Mo3ra.

OnTinyeckuit Tanamyc

MexTtanamuyeckoe
cpalLeHue

Cocyauctoe cnnetexve

LvwkoBuaHoe
Teno

MnactuHa KpbiLku
CpefHero mosra

Mo3axeuok

JloGHbIi nontoc

Kopa ronosHoro

mo3ra 3puUTenbHbIil HepB

. InasopBuratenbHblit

HepB
'nasHoit HepB

/ Heps BepxHeit yentoctn

O60HATENbHDI HEpB

O6oHsTenbHas nykoBuLa

OBoHATENbHbIA KaHan

BrokoBbIit, unu

naTeTu4eckui, HepB
3puTenbHblit Byrop HepB HWXHel YemiocTn
Tunocua

TpOAHUYHBIA HepB
CocoukoBoe

Nvuesoit Heps

CnyxoBoit Heps

BaTbiii MO3r — Y A3bIKOrnoTou-
1 : HbI HEpB
Bnyxpatowmit Heps

MoabA3bIYHbIA HEPB

Mo3xeuok
[o6aBoyHblil Hepe

"= CnnHHOMO3roBbIE

HepBbI
3aTbinoyHas gons

CnuHHOM Mo3r

aTbINOYHBIH NONIOC
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MO3roBblE OBOJIOYKHK

3nnaypanbHoe NpoCTPaHCTBO

Tsepaast Mo3roBas 0b6onoyka
MosroBble 060Mo4kM — 370 TpU MemBpaHsbl,

HanoxeHHble OAHA Ha Apyrylo u oGBonakuBato-
Line TONOBHOI U CMUHHOM MO3r, KOTOpble
BbINOMHSIOT B OCHOBHOM 3aLUMTHYI0 (yHKLMIO:
TBEpAas M03roas 060M0YKa, BHELHSS, camast
npoyHast u TONCTasl, HaXOAUTCS B HEMoCpes-
CTBEHHOM KOHTaKTe C BHYTPEHHE! NMOBEpPXHO-
CTbl0 Yepena U BHYTPEHHUMM CTEHKaMu
MO3BOHOYHOTO KaHana, B KOTOPOM 3aKMioYeH
CMWHHOM MO3T; nayTuHHas oBonouka,

CPefHsis, — 9TO TOHKas anacTuuHas obonouka,
Mo CTPYKTYpe HanomuHalowas nayTuHy;

W Msrkas 06onoyka Mosra — BHYTPEHHss!
MemBpaHa, OuYeHb TOHKasi W HexHas, mpuneraio-
las K roNoBHOMY U CMIUHHOMY MO3TY.

Cy6aypanbHoe NpOCTPaHCTBO
BeHo3HbIlt cuHyC

Kopa ronosHoro mosra

MaytuHHas obonoyka

Csog yepena
MognayTnHHoe

MPOCTPaHCTBO

Msrkas o6omnoyka
Moara

MO3rOBbIE OBONOYKW. NONEPEYHbIA PA3PE3

Mexay pasnuyHbiMiU MO3roBbIMU 0BoONOYKamu,
TaK Xe Kak W Mexzy TBepaoi Mo3roBoit 060mo4Koit
1 KOCTSIMM Yepena, 0CTalTCs NpOCTPaHCTBa,
MMetoLMe Pa3NUYHbIE HA3BaHWs W XapaKTepUCTH-
Ku: monynayTWHHOE MPOCTPaHCTBO, pasfensio-
lee nayTUHHY 060MOYKy U MArKY 060m0uKy
MO3ra, 3anofiHeHO CMUMHHOMO3rOBOW XUAKOCTbIO;
nonyTeepaoe NpPoCTPaHCTBO, PacnonoXeHHoe
MEXAY TBepAoil MO3roBoi 060MouKol U nayTuH-
HOi; W 3NMAypanbHOe MPOCTPAHCTBO, pPacnono-
XEHHOe MeXAy TBEepAOW Mo3roBoil 06omnoukoit

1 KOCTSIMM Yepena, 3anofiHEHHOE KPOBEHOCHBIMM
cocyfamn — BEHO3HbIMM MOMOCTSMU, KOTOpble
TakXe pacnonoXeHbl B CEKTOpe, rAe TBepaas
mo3sroBasi obonoyka pasgensercs, ornbas ase
[onu. BHyTpu BEHO3HOI MONOCTW HaXOAsATCS
OTBETBNEHUS NayTUHHON 060M0YKM, Ha3biBae-
Mble TpaHynamu, KOTopble (UAbTPYIOT CINHHO-
MO3rOBYK XWAKOCTb.

BokoBble xenyaoukn

Tpetuit
Kenyaoyek

YeTBepThIit
Kenyaoyek

LieHTpanbHbiit kaHan — sy

BepxHuit carutanbHblit CUHYC

CybaypanbHoe MpoCTPaHCTBO

MayTuHHas

Csog uepena ,060104Ka

TpaHynbl Mog-
nayTUHHOM NayTMHHOE
060noyKM npocr-
- paHcTBO

3nuaypanbHoe Msrkas
NpoCTPaHCTBO obonoyka
mo3ra

Teepaas Kopa
Mosrosas TONOBHOMO
obonoyka Mo3ra

BHyTpu ronoBHOro Mo3ra HaxogsTcsi pasnuyHble
MonocTh, 3anoNHEHHbIE CIMHHOMO3r0OBOIA
KUOKOCTbIO U COEAUHEHHbIE Mexay coBoit
TOHKUMU NPOTOKAMU U OTBEPCTUAMU, YTO
no3BONSET CIUHHOMO3rOBOW XMAKOCTU
LMpKYNMpoBaTh: GOKOBbIE XenyAaouku pacnono-
KEHbl BHYTPU MO3roBbIX NONyLApUi; TpeTuit
KeNyJoyek HaxoQuTcs NOYTH B LEHTPE MO3ra;
YeTBEPTLIA PACMONOKEH MeXAY MO3roBbIM
CTBOMIOM U MO3XEYKOM, COEAMHEH C TPETbUM
KEeNy[o4YkoM CUNbBMEeBOi Bopo3foi, a Takxe
C MoMynayTUHHLIM NPOCTPAHCTBOM, KOTOPOE
CMyCKAeTCs BHU3 MO LEHTpanbHOMY kaxamy
CMUHHOTO MO3ra, 3neHaume.

OtBepcThe
MoHpo

Bogonposoa cpeaHero mosra

BokoBoe oTBepcTue
4eTBepTOro Xenyaouka
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CTPOEHUE MO3IA

Y Mo3ra 04eHb CNOXHOE CTPOEHUE,
OH BKMOYAET B ¢e0OS MUMNUOHBI
HEepOHOB, YbM KINETOYHbIE Tena
CrpynnupoBaHbl B HECKONbKUX
OTAenax W COCTaBnAT Tak
Ha3blBaEMOE Cepoe BELLECTBO, Toraa
kak apyrue copepxar TONbKo
HEpBHbIE HUTU, MOKPbITbIE MUEMNHO-
BbIMU 060N0YKaMmu, U COCTaBAAKT
6enoe BewectBo. Mo3r coctont u3
CUMMETPUYHBIX MOMOBMH, MO3rOBbIX
nonywapuii, pasgeneHHbx ANUHHON
6opo3gon TonwuHon 3—4 mm,
BHELLHSS' NMOBEPXHOCTb KOTOPOIA
COOTBETCTBYET CIOI0 CEPOro
BellecTBa; kopa rofioBHOrO Mo3ra
COCTOUT U3 PasNUYHbIX CrOeB Ten
HEPOHOB.

MoBepxHOCTb Mo3ra O4eHb Byrpucras,
MOCKOMbKY KOpa COCTOMT M3 MHOXeCTBa
CcKnagoK, 06pasylolMx MHOMOYUCTEHHbIE
n3rnbol. HekoTopble M3 TUX CKMagok,
camble rnyGokue, HasbiBawTcs 6oposgamu,
KOTOpble pasgensaiT kaxgoe nomylwapue Ha
yeTbipe OTAEna, HasbiBaeMmble LONAMM;
Ha3BaHWA [ONell COOTBETCTBYIOT HA3BaHUAM
YeperHbiX KOCTEil, KOTOpble HaxoAAaTCs Haj
HUMW: NOGHbIE, BUCOYHBIE, TEMEHHbIE,
3aTbinoyHble gonu. Kaxaas gons, B CBOK
oyepefb, nepeceyeHa MeHee rnyGokumu

cknagkamu, kotopble hopMUpYIOT NPOAONTO-

BaTble WCKPUBNEHUA, Ha3blBaeMble
U3BUNUHAMN.

Nesoe nonywapue Moara #=

Jlo6Has gons

CunbBueBa 6oposga

BucoyHas gons —

Mo3r — cambll BaXHbIN OpraH HePBHOW CUCTEMbI: B KOpe
rONOBHOTO MO3ra, COCTaBMSIOLEM BHELLHIOW NOBEPXHOCTb MO3ra,

B TOHKOM Crnoe Ceporo BelecTBa, COCTOSLEM M3 COTEH MUMIMOHOB
HEeMpOHOB, OLLYLIEHUS CTAHOBATCH OCO3HAHHBbIMMU, reHepupyeTcs Bes
NPOM3BONbHAA AKTUBHOCTb M NMPOUCXOASAT BbICLIME MEHTaNbHbIE
npoLecchl, Takue Kak MblluneHne, NamsTb U peyb.

MO3r. BUf CBEPKY

NoBHbI nonioc

MpaBoe nonywapve

NeBoe nonywapue

Yenoseyeckuit Mo3r BeCUT OKOMO
1300 . Mo cBOemy pasmepy 1 COX-
HOCTM 3Ta CTPYKTypa HE UMeeT pas-
HbIX B XMBOTHOM MMUpE.

3aTbINoyHbI Nontc

HAPYXHbIA CNOWA MO3rA

MexnonywapHas 6Goposaa \ Ponangosa 6oposna
-~ TemeHHas gons
; o M

nonywapue mosra 03roBbl€ U3BUNUHBI

A

3aTbinoyHas gons

MosroBbie Gopoaapl



CTPOEHME MOS3TA 143

BHYTPEHHME CNOX MO3rA

MosicHas n3BMNUHa (MeananbHOM U HUXKHER
NoBEPXHOCTE nonylapus 6onbworo Mosra)

Mo3sonucToe Teno

Tanamyc

Mop Kopo# ronoBHOro Mo3ra Haxogutcs Genoe BeLecTBO, COCTosLiee
13 aKCOHOB HEMPOHOB, PACMONOXEHHbIX HA KOPE, KOTOPOE COeAMHSET
pasnuyHble 30HbI B OQHO Monywapue (0GbeauHsIOWMe HUTK),
rpynnupyeT pasnuyHbie YacTW rONOBHOTO MO3ra (MPOEKUMOHHbIE HUTK),
a Takxe CBA3blBAeT [Ba nonywapus Mexay coboil (LOBHble HUTH).
Hutu, coeguusiowme oba nonywapusi, COCTaBASIOT TONCTYIO NONOCY
Genoro BewecTBa, Ha3biBAEMY0 MO30MUCTLIM TENOM.

BOKOBbIE OTAEJNIbI MO3rA

B 6Gonee rnybokoi yactu mMo3ra Takxe
HaxoAATCs HelpoHHble Tena, obpasytwwme
cepoe BELLeCTBO OCHOBLI; B 3TOI YacTW Mo3ra
HaxoAATCA Tanamyc, XBocTaToe SAPO, NUH30-
BUAHOE PO, COCTOSLLEe M3 CKOpMymbl

n 6negHoro sippa, AW runotanamyc, nog
KOTOPbIM HaxoauTtcs runocus. ATm agpa
Takxe pasaeneHbl Mexay cobon
npocnoitkamu 6enoro BelyecTsa,
CPeAn HUX BbIAEnseTcs nepenoHka,
Ha3blBaemasi BHELUHEN! Kancynown,

B KOTOPOW HaxoAsTCH HEpBHble HUTMH,
COeANHALWMEe KOPY FONOBHOTO MO3ra
C Tanamycom, MO3roBbiM CTBOIOM
W CMUHHBIM MO3rOM.

Kopa ronosHoro mosra

Benoe BewectBo

Mo3sonucrtoe Teno

Ckopnyna

BnepHoe sppo

BHyTpeHHss kancyna

BHelwHss kancyna —

Tanamyc
XBocTatoe Apo



144 SHAOKPUHHAA CUCTEMA

MO3XEYOK

U cnuHHom MO3I

MO3XEYOK

Mo3xe4ok umeeT okpyrnyw Gopmy,
HanomuHatowyl 6aboyky, nockonbky
COCTOMT U3 fBYX OOKOBbIX [OMNEN, MO3Xey-
KOBbIX monylwapuit, 06beANHEeHHBbIX
nocpesuHe NpPoOJONTOBaTOA LEHTpanbHOM
yacTblo, Ha3blBAEMOl YepBEM MO3Xeuka.
Ha ero noeepxHocTi HaxoasaTcs rnybokne
Bopo3abl, HauYMHaKLWMECS B LEHTPE,
npywme k nepudepuitHelM yyacTkam

1 pasfensioline MO3xXe4yok Ha pasnuyHble
[0NN, B CBOK O4epefb pa3feneHHble
meHee rny6okumu cknagkamu. Mo3sxeyok
COEAWHEH CO CMWHHBIM 1 TOMOBHBIM MO3rOM
yepe3 MO3roBoil CTBON NOCPEACTBOM Tpex
TOMNCTbIX CBI30K HEPBHbIX HUTEN, M3BECT-
HbIX Kak HOXKM Mo3xeuyka. Yepes
MO3Xe4YoK B MO3ry NPOXOAMT BCSi CEHCOP-
Has W ABuratenbHas WHdopmaums.

Mo3Xe4yoK U CNMHHOW MO3F — OpraHbl LUEeHTPanbHOW HEepPBHOM
cuctembl. Mo3xe4yok — 3TO opraH, UMelLWuit CoeanHeHNs

C OCTanbHbIMW CEKTOpPaMi rONOBHOTO MO3ra, OCHOBHas 3ajava
KOTOpPOro — MOAYNNPOBaTb ABWXKEHUS Tena, TorAa Kak CMUHHOIA MOoar,
NpOAOMKEHNEe TONOBHOTO MO3ra B NMO3BOHOYHUKE, — 3TO OPraH,

0T KOTOPOro OTXOAST HepBbl, Nepefatlyne MHHOPMALMIO O ABUKEHUN
OPraHoB M MonyyaroLine CEHCOPHbIE UMMYNbCLI CO BCETO Tena.

Yepeb
Mo3Xeuka

MpaBoe nomywapue Mo3xeyka

MepepnHss gons

Bopo3abl Mo3xeuka

CpepHss gons

Nesoe nonywapve Bup cHapyxu

MO3Xeuka

— Hoxka mosra

Hoxku mo3xeyka

Benoe BewecTo

YepBb MoO3xeuka

Cepoe BeLecTBO

B pa3zpese

CNWHHOW MO3r

Y%
- Al
LleiHbiin oTaen f_- Byl
e
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KoHckuin xsoct

'pyoHoi No3BOHOK

3nuaypanbHoe
NpOCTPaHCTBO

CnuHHOMO3- /
r0BOW HepB

MeHurnansHele 060m04km

CnuHHOM MO3r

CnuHHOM MO3r, SABNSIOLMIACA NPOSJONIKEHNEM
rONOBHOTO MO3ra, MMeeT LMAMHAPUYECKYIO
hopMy M pacnonoxeH B NO3BOHOYHUKE, OT
KOTOpOro OTXOAAT nepudepuyeckne HepeHble
OKOHYaHus. CnMHHO MO3r HayuHaeTcs

B NPOJONrOBaTOM MO3re W NPOXOAMUT Mo
BHYTPEHHE! 4acT NMO3BOHOYHMKA [0 MOSCHMY-
HOro oTAena M konyuka. XoTs CMUHHONA MO3r
He MMeeT AeneHui, pasnuyalT naTb ero
OTAENOB, KaxAbll U3 KOTOPbIX NOMy4un
Ha3BaHWe OT OTAENOB MO3BOHOYHMKA: LUEAHBIA,
TPYLHON, MOSICHWUYHBIN.

Cepoe BeLecTBo

Benoe BewectBo

Mepepnuit
KOpeLok



OTAEN CNWHHOIO MO3rA

Benoe BelecTBo (3agHue

3apHss cpeanHHas Goposaa /' [BMraTenbHble HepBbl)
3apHuit cTonb \ / Cepoe BelecTBO

Mepepnuii cTon6 ' 0enoe BeWecTBO (nepeaHue
/ ABUraTenbHble HepBbl)
Benoe coeanHexne

Cepoe COeVHEHNEe
MepepHss cpepHss 6op03qa
LleHTpaJ'IbeII/I kaHan

Ha nonepeyHoM cpe3e MOXHO 3aMETUTb, YTO CMUHHOW MO3T UMeeT
LieHTpanbHylo YacTb B (opme 6abouku, kOTOpasi COCTOUT U3 CEPOro
BELLECTBA, COAEPXKALLero MHOXECTBO HEpBHbIX Tenel; LeHTpanbHas
4acTb OKpYXeHa GenbiM BelLecTBOM, COCTOSIUM U3 HEPBHbIX
BOSIOKOH, KOTOpbIE MPOXOAST MO BCEMY CTIMHHOMY MO3ry: HEKOTOpble
nepesalnT CEHCOPHbIE UMNYNbChl ¢ NepudepuitHbix YacTein Tena

B TONOBHOI MO3T, [pyrue — B NPOTUBOMOMOXHOM HanpaBheHuy.
Bce 3Tv BOMOKHA CrpynnupoBaHbl U OTHOCATCS K OMpefeneHHbIM 30HaM
CMWHHOTO MO3ra, Takke OHW CTPYNMUPOBaHbI B PA3NUYHbIE CBA3KM:
Te, KOTOPble NepesaloT [BUraTeNbHble UMMYMbChl, PACTONOXEHbI

B nepegHei, a Te, KOTopble NMEpPefalnT CEHCOPHble UMMYMbChl, —

B 3afHell YacTW CMUHHOTO MO3ra.

MO3XEYOK W CMMHHOM mo3r 145

CXEMATUYECKOE CTPOEHUE CMUHHOIO
MO3rA CO CMMHHOMO3roBbIMK HEPBAMM

1
; 2
LenHoe
crneTexne 3 .
. WeitHble 4 WefiHble
KOpeLUIKM 5 MO3BOHKM
Mneyesoe 8
crneTexne
7
| &
—
2
3
4 CnuHHble,
5 UnK TpyaHble,
CnuHHble, UMK TPYAHbIE, 6
KOpELUIKM 7
8
9
10
1
12
i
2

MosicHnYHble
MO3BOHKM
3
4
L2
1
Kpecreu
2
3
4
5 Konyuk
Konunkoselit kopewok +  —1

CXEMATUYECKOE CTPOEHUE CMUHHOIO MO3rA U NO3BOHOYHOrO HEPBA

CnunHHOM,
1Nt NO3BOHOY-
HbIA, FaHrNUA

MepenHuii Kopewwok (Mnu BbIBOASALLMI)

Mepepnuin ctonb

CumnaTn4eckuit @ Cepas coeguHuTENb-
0KONOMO3BOHOYHbIA Haa BeTsb ;il Mepeatss
raLrnun

/ BETBb
. ‘
F S &

[M03BOHOYHbIR
; Heps 4
3apgHuit ctonb p| ﬁi— Benas coeguhu-
5 TenbHas BETBb
Y

Bokosas
6oposga

3agHue - 3agHuit KopeLwok

KaHaTUKu

OT cnuHHOrO Mo3ra oTxoauT 31 napa NO3BOHOYHBIX, MW CMMHHbIX,
HEepBOB, U WX OTBETBMEHUS AOCTUraloT BCEX OTAENOB OpraHusma.
Kaxablil HepB BbIXOAUT U3 MO3BOHOYHMKA, OTKYAA C KaXAOW CTOPOHbI
BbIXO4AT NepefHuii 1 3agHui Kopewku. MepeaHnint KOpeLwoK CocTouT
13 aKCOHOB ABMUraTelNbHbIX HEMPOHOB, PACMONOXEHHbIX B NepefHem

(M LEeHTPOCTPEMUTENbHbII)

MeHuHrmanoHas BeTBb

~— 3agHas BeTBb

ctonbe, 3afHUil COCTOUT U3 aKCOHOB, nepenarounx CEHCOpHbIe
UMNYNbCbl OT KOXW U BHYTPEHHUX OpraHoB. B kaxpgom 3agHem
KOpeLKe Haxoautca ynnoTHeHue, Tak Ha3blBAEMbIA CMUHHOW, UK
NO3BOHOYHbIA, FaHrAuM, K KOTOPOMY NOCTYynartT CEeHCOpPHble UMNYNbChbl
1 NOAXOAAT aKCOHbl 3aAHeN YacTu CMUHHOTO MO3ra.
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NEPUOEPUHECKASA
HEPBHAA CUCTEMA

3apHuit KopeLok CeHCOpHbIi HepB  QHOHEBpPUHA IMepuHespuin
CnnHHow CnuHHoM 3nuHeBpHit
raHrnui . {
l ——]
o )
i eiins
932
v
b

Mepepnnin
KopeLok

Mepudepuyecknii [iBuratensHoe
HepB HEPBHOE BOMOKHO

CXEMA CNUHHbIX HEPBOB WU UX OTBETBNEHWUM

MepBbiit
BEPXHUiA CTBON

MepBbiit
CpefHNiA CTBON

MepBbiit
HUXHWA CTBON

LleitHoe cnneTeHue

MoamblLLeYHbI
HepB

KoXHO-MbILeYHbIA

HepB nreva ~/

CepenuHHbIA Heps
lyyeBoit HepB \?
(noBepxHoCTHast
BETBb)
NyyeBoit Heps
(rnyBuHHas BETBb) 3

MexpebepHble HepBbl

5‘\ it

[ 77N\
! gml\ TN 'S BefpeHHo-
N ]

1§ o
! ' nonoBoi Heps

NlokTeBoi Heps —‘->'

ﬁ: 4

5 ) -
=< beppeHHblit HepB

" / '
! / »
MNanbugsbie i ManbLeBble Hepabl
HepBbI f \
i \ " lMonosoit Heps
MoaKoXHbIA

6GenpeHHbIn Heps naBHbI cefanuHbIn Heps

—— 3anupatenbHblil HepB
BHELHMIT MKPOHOXHbIN ! \

KOXHbI HEPB ——————————3= ———— [MOAKOXHbI Heps

=< O6wwmit manobepLoBbIii HepB
Mepepnuin Gonblue- \

6epLoBblil Heps 1 =€ 3agHui 6onbluebepLioBbIit HepB
Mano6epLoBbli ——————————» € BHyTPEHHMI UKPOHOXHBI HEPB

vl i

NMOBEPXHOCTHBIN HEPB

.2

LliBaHHOBCKas KneTka

™ YyBcTBUTENBHOE
HEPBHOE BOMOKHO

Mepudepuyeckas HepBHAA cucTeMa COCTOUT U3 HEPBOB, WAYLINX
3 rONOBHOTO M CMMHHOTO MO3ra, KOTOpble OTBETCTBEHHbI 3@ nepeaavy
MMMYNbCOB 13 OPraHoOB W KOMaHA OT HEPBHbIX LEHTPOB ANS KOHTPOMU-
POBaHMs XM3HEeAeATeNbHOCTM BCEro Tena.

CTPOEHUE HEPBA

HepB COCTOMT 13 MHOXECTBA HEPBHbIX
BOMOKOH: @KCOHOB, UMW NPOAOMKEHNN
HEPOHOB, KNEeTOK HEpOrnuu u Apyrux
COEAMHEHMI, OTBETCTBEHHbIX 3a WX 3aLNUTY

1 NOAAEpPXaHUe akTUBHOCTU. HepBHble HUTK
CrpynnupoBaHbl B MY4YKU, MOKPbITbIE COEAUHN-
TEeNbHOW TKaHb, KaXAbl U3 KOTOPbIX COCTOMT
13 PasnnyHbIX CBA30K, COCTaBNAMLNX HEPB

1 NOKPbITLIX, B CBOK 04Yepedb, BHELIHEN
060mM04KOi1, Ha3bIBAEMON 3MUHEBPUEM.

MuenuH

CeHCOopHbIi
peuenTop

Mbiwua

PE®JIEKTOPHOE ABWXEHUE

CnuHHoI!

= . /
| lepeaHui Kopewwok | \

CBA3yOWNIA HENPOH / ’ / £ Y
[ | &

|

|

[iBuratenbHblii HEApOH

[BuratenbHas »~‘s——~
nnacTuHa

MblweyHble ——
HUTH

B otnuune oT Npon3BOnbHbIX 4ENCTBUIA, KOHTPONMPYEMbIX MO3FOM,
CYLLIECTBYIOT AEACTBUS U BUXEHMS, KOTOPble NPOU3BOAATCS aBTOMATMYe-
cKi, 6e3 y4acTus BbICLUMX HEPBHBIX LIEHTPOB. Takve [eiCTBUS BbIMOMHSAIOTCA
yepes Kpyr, HasbiBaeMblii penekTOpHO Ayrol, COCTOSLEN U3 peLenTo-
POB, PaCcMO3HaIOLMX UMMYMbC, HEPBHBIX BOMOKOH, NepeaatolLyux UMnymnbC

B CMMHHOM MO3r, e BbIpabaTbiBaeTCs OTBET, U HEPBHbIX BOMOKOH,
nepepaloLymx KOMaHAbl OpraHam, MX BbINOMHSAIOLMM. Hanpumep, KoneHHbIi
pednekc: KOMEHHOE CyXOXumue pacTariBaeTcs, W Hora pasrnbaetcs
aBTomaTuyecku. [ipyrue pednekcel 6onee cnoxHble, U B ux 0bpasoBaHnm
NPUHMMaeT y4acTue MO3roBOW CTBOM: Hanpumep, pedrekc Moyencnycka-
HWS, OeNCTBYIOLLMIA TOrAa, KOrga MOYEBOW My3blpb, KOTOPbIA A0 onpeeneH-
HOTO MOMEHTa Mbl MOXEM KOHTPONMPOBATb, HAMOMHEH MOYOIA.
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L7
| 06OHATENbHDIN

R

W

X

Il sputenbHblit

IV 6rokoBblit

V TPOAHMYHBIA

MO3r0BbIE HEPBbI

[iBeHapuaTtb HepBOB, Aapa
KOTOPbIX PacnonoXeHsl

B rONIOBHOM MO3re, OTXOAAT OT
MO3ra Mnu MO3roBoro cTBona:
NOCKONbKY HEPBbl BbIXOAAT

C KaxAnon CTOPOHbI FONOBHOTO
Mo3ra, OHW Ha3blBawTCH

MO3rOBbIMW Mapamu, u XoTs
KaxAablil HEPB MMeeT cBOe
HasBaHue, ux o6o3HayvawT
pumckumu yndpamu ot | go
XII. 3Tu HepBbl OYeHb BaXHbI,

VI otBOASAWMA

NOCKONbKY HEKOTOpPble U3 HUX,

Takue Kak 3pVITeJ'IbeIl7I unu

CNyxoBOW, HepB, nonyyawT

XI crnmHHon

X|| NOABA3bIYHbII

4

\,

CEHCOpHble UMNYMbCbl, TOrga
Kak gpyrue KOHTpOnupywT
OBUXEHWE [na3 unn npuHuma-
0T yyacTue B NuleBapuTenb-
HOW, CEepAeYHO W AblXxaTenb-
HOW OesATenbHOCTU.

[lBuratenbHole
BONOKHA

CeHcopHble
BOMOKHa

®YHKLUWUKN MO3roBbiX HEPBOB

Hepsbl HasBanue DyHkuus
Mapa 1 OBOHSITENbHbIi lMepepaeT 0BOHSTENbHbIE UMMYNBChI OT HOCOBBIX Ma3yX Kk MO3ry
Mapa Il 3puTEnbHbIN lMepenaeT 3puTenbHble MMNYMbChI OT CETYaTKM rMasa B MO3r
Mapa Il ['nasoapuratenbHbIi [MpnHMMaeT yyacTve B KOHTpONe ABWXEHMIA a3
Mapa IV Bnokosblit [MpUHAMAET yyacTie B KOHTPONE ABWXEHWI rna3
Mapay TPOAHIYHbI lMepenaet ceHcopHble UMMYNbChI OT NWLA B MO3T U NPUHMMAET y4acTie B KOHTPONE Haf NepexeBbiBaHNEM MU
Mapa VI OTBOSSLLMIA [MpUHAMAET y4acTie B KOHTpONE ABUXEHWN a3
Mapa VIl Nnuesoi KoHTponupyeT ABUXEHWS NMULEBbIX MbILLL, U MepefaeT BKYCOBbIe UMMYNbChl OT A3blka K MO3ry
Mapa VIl [MpenaBepHO-ynUTKOBBIN IMepenaeT cryxoBble UMNYMbCbI U UMNYMbChI, KOTOPbIE MO3BOMSAKOT KOHTPONMPOBATbL PABHOBECKE, M3 BHYTPEHHETO yXa B MO3T
Mapa X FA3bIKOrNOTOYHbI KoHTponupyeT ABWXEHWS MbILLL, FIOTKW M NepeaaeT BKyCOBbIE UMMYMbChI OT A3blka K MO3ry
MapaX BryxgatoLmit KOHTpOnMpyeT ABKEHNS MbILLIL| FNIOTKY W TOPTaHW W MPUHAMAET y4acTve B PErynvpoBaHii [EsiTENbHOCTY OpraHoB LLew, rpyav
(cepaue, AbixaHue) W BPHOLLMHBI (TMLEBAPUTENbHAs CUCTEMA)
Mapa X CnuHHol KoHTponupyeT [BIKEHNS MbILLL, e, NNeY 1 ropTaHu
Mapa XII MoabA3bIYHbIN KoHTponupyeT BuxXeHUs s3blka
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MO3IrOBbIE 30HbI
W HEPBHBIE MYTH

9HAOKPUHHAA CUCTEMA

KomaHpabl, npon3BoauMMble MO3roM, U UMNYNbCbl, Npuxoasline
B HEro OT opraHoBs, NOCTYNawT B BbICLLIWE HEPBHbIE LLEHTPbI MO
cneynanbHbIM HEPBHbIM NyTAM, NpedHa3Ha4YeHHbIM ANA NPOX0XAEeHUA
9TUX CUTHANOB; MMNynbCbl MAYT OT LleHTpaJ'IbHOﬁ HepBHOIZ CUCTEMbI

K nepucepuyeckoit u HaobopoT.

MO3roOBbIE 30HbI

MoTopHas 30Ha (KOHTponupyeTt
NpOM3BOMbHbIE ABUKEHNS)

NlobHas 30Ha (BbicLine
MeHTanbHble yHKLWK)

3puTenbHas
30Ha

MpemoTopHas 30Ha
(opueHTaLus, KOHTPOMb

Hap OBWXEHUAMW TONl0Bbl U rnaa)

/
YyscTBUTEND PeyeBas 30Ha

Has 30Ha

MOTOPHbIE U YYBCTBUTENbHbLIE 30HbI

CnyxoBas
30Ha

NoGHas Bocxopsiwas U3BMnMHa TemeHHasi BOCXoAslas M3BUIMHA

MoTopHas 30Ha YyBcTBUTENBHAA 30HA

MoTopHas 30Ha pacnonoxeHa B NOGHOW BOCXOAALLEH M3BUNWHE, YYBCTBUTEMbHAs 30HA —

B TEMEHHO BOCXOAALLEN U3BMNUHE, — 3TU 30HbI PACMONOXEHbl No 06e CTOPOHbI OT
ponaHgoBoit 6opo3abl. CyLecTBYeT COOTHOWEHUE MeXOy KaX4biM CEKTOPOM W COOTBETCTBYIO
Lieit YacTblo Tena (HEKOTOPblE CYUTAIOT, YTO B WU3BUMMHAX MOXHO Pa3rnsgeTb rPOTECKHYI0
(urypy yenoseka) — 3T0 3aBUCUT OT TeX yacTeit Tena, koTopbiM TpeGyetcs Gonblue
ABUraTenbHbIX UMNYNbCOB, WM OT TEX, KOTOPbIe MOCHINAIOT GOMbLIE CEHCOPHBIX UMMYNbLCOB.

XoTs [esTeNnbHOCTb MO3ra elle [0 KOHLUA He u3yye-
Ha, MOXHO BbIAENUTb 30HbI MO3ra, OTBevawlue 3a
pasnuyHble yHkuun. Hanpumep, M3BECTHO, 4TO
NPON3BONbHbIE [ABUXEHUS BO3HWKAKOT B MOTOPHOM
30HEe, PacnonoXeHHO B NOBHON BOCXOASLLElH
M3BUINMHE, B KOTOPOW BUKEHUS KaX[oW yacTu Tena
KOHTPONUPYITCS ONpeAeneHHbIMU 30HamMu. Tak xe
1 C YyBCTBUTENbHOM 30HOW: OCsH3aTENbHbIE,
oboHsTenbHble, 6OneBbIe, TEPMUYECKME U ApYrUe
MMNYNbCbI U3 BCEro OpraHuM3Ma pacrnosHalwTcs

B TEMEHHOW BOCXOLALEN M3BUNUHe. Boigensiot
pasruyHble YyBCTBUTENbHbIE 30HbI, TAkUE Kak
3pUTENbHAs, pacnonoXeHHas B 3aTbiNOYHON Aore,
1 CRyxoBasi B BUCOYHOW. TaM Xe pacrnonoxeHsl
30HbI, B KOTOPbIX MPOMCXOAMT BbICILAs HepBHas
[esTenbHOCTb, Hanpumep pedvesas.

NATEPANU3ALINA

g v e
Mo3srosble N

nonywapua N Moarosoit cTeon

Mepudepuye-
CKUE HEpBbI

[suzamenbHble U CEHCOPHbIE HEPBbI
nepecexkaomes no nymu K Mo3ay, Nnosmomy
Kkaxdoe nomywapue KoHmponupyem Oeuza-
menbHyo OesimenibHoCMb U nosydaem
CEHCOpHbIE UMNYIIbCbI OM NPOMUBONOMOXHOL
yacmu mena.
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Kopa ronosHoro
mosra (npea-
LieHTparnbHas)

BHyTpeHHss kancyna

MupammnpaneHell NyTb

Mupamuabl mocTa

CnuHHoI Mo3r

MepeaHuii cton6

Mpoponrosatbii MO3r

‘ Mupamugsl
________— npOAONroBaToro
mo3ra

= g
Mepudepuin-
Hblil HepB

\-\

- MNepeaHuit

[BUraTenbHbIN KopeLwok

B ABUraTenbHO 30He HAXOAMTCS CKOMMEHWe HEPBOB, M3BECTHbIX Kak
nupamuaanbHble KNeTku, OTBETCTBEHHbIE 33 BCH MOTOPHYIO
LeATENbHOCTb; UX aKCOHbl 06pasyloT Tak HasblBaeMble MUpaMUaanb-
Hble MyTW, KOTOPbIE HanpaBnsTCA K MO3roBOMYy cTBONY. B mpo-
[ONroBaToOM MO3re HEpBHble BONOKHA Pa3fensioTcsl Ha OTBETBNEHUS,
OHM MepecekawTcs M 06pas3ylT nupamuaanbHoO nepecekaowuecs
nyTH, KOTOPbIE CMYCKalOTCS Mo GOKOBOMY My4Ky CMUHHOTO MO3ra,
TOTA@ Kak OCTanbHbl€ COCTABASIOT MPSMOIA NUpaMUganbHbIl NyThb,
CrycKalowWmincs No nepefHeMy MyyKy CMUHHOTO MO3ra. YCTaHOBWB
KOHTaKT C HepBamu, akCOHbl KOTOpbix 06pa3ywT nepudepuyeckue

HepBbl,

OHW OOCTUTAKT CKeNneTHbIX MbIlL.

®YHKLUUKA NONYWAPUX rONIOBHOMO MO3rA

IMpaBas pyka

Matematuka

157 /12

A3biku

Hayka

Yrenme n nucbmo

& . "L

leBas pyka

Bocnpustue my3biku

XynoxecTserHoe
BoanJTwe

.‘/

=

OpveHTaums

B npoyﬁ\J
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CEHCOPHbIE MYTKU

ﬂm\ Kopa ronosHoro

moara
(nocTueHTpanbHas)

Cepoe BeLLecTBO Mo3ra

- MeawnansHas
neTns B MocTe

Mpogonrosatblit MO3r

CnuHHOM raHrnuit

3agHuit
UyBCTBUTENb-
S———=——— Hblil KOPELLOK
CMUHHOMO3-
roOBOrO HepBa

3agHuit Kopewok —

&8

CnuHHoM Mo3r

Pa3nunyHble UMNymbChbl, MOCTynalowue 3BHe [0cs3aTembHble,
Gonesble, TEPMUYECKME W T. A.) U U3 HEAP OPraHu3mMa (MblleyHble,
CYXOXMMbHblE, CYCTaBHble U T. A.), PETUCTPUPYIOTCSH 0COBLIMU
peLenTopamu, KoTopble BbICBOBOXAAIOT UMNYMbChI LEHTPanbHOM
HEPBHOW CUCTEMbI. ITU UMNYNbCHI MPOXOANAT MO BOMOKHAM CEHCOPHbIX
HEpBOB M [OCTUTAIOT FaHIMMEB 3aA4HUX CIMHHOMOS3TOBbIX KOPELIKOB, FAe
HaxopsTCs Tena HeipoHoB. flanee UMNYNbCbI MPOXOAAT MO YNOMSIHY-
TbIM KOpellkam ¥ NonagarwT B CAUHHOA MO3T, MOAHUMAIOTCS MO MyvKam
CMMHHOTO MO3ra, NoKa He AOCTUTHYT Pa3nuyHbIX OTAEMOB FONOBHOIO
Mo3ra. Mo JOCTUXEHUM NPOAONTOBaTOr0 MO3ra U MOCTa HEPBHbIE
UMMYAbCbl MOCTYNAOT B MOCTLEHTPANbHYK W3BUIUHY KOPbI TONOBHOIO
MO3ra, rae paclugpoBbLIBAIOTCS U OCO3HAKTCS.

BOJlb

BoreBble peLenTopbl — 3T0 peLenTopbl 6oneBbix UMMynbCcoB. OHU
MPUCYTCTBYIT BO BCEX TKAHSX OPraHW3Ma: Ha KOXE, BO BHYTPEHHUX
OpraHax, KpOBEHOCHbIX COCYAaX, MbllULax, Kancynax coeaMHUTENbHOM
TKaHW, HaOKOCTHULE M Craiikax YeperHblX KOcTeil u T. A.

Kaxdoe nonywapue Mo32a, noMUMO KOHMPOIs 3a
JI0KOMOMOPHOU U CEHCOPHOU aKMUBHOCMbIO
npomMu8oNONOXHOU Yacmu mesna, ocywecmsnsem
KOHMPOITb Had 0CobbIMU 30HaMU, OMBEMCMEEHHbI-
MU 38 My Unu UHyr MeHmarbHyto 0esimenbHOCMb.
Hanpumep, y Yenoseka npagoe nonywapue
06b14HO OMBEMCMBEHHO 38 My3bIKanbHOe

U XyQoxecmeeHHoe socnpusimue, OpUeHMayuto

8 npocmpaHcmae U aMoyuu, moada kak egoe
nonywapue ynpasisiem peyesbiM YeHmpom,
N02UKOU U @Hanumu4ecKum MbilWIeHuem.
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ABTOHOMHAA
HEPBHAA CUCTEMA

OCHOBHasA ()YHKUMA aBTOHOMHOW, MU BereTaTUBHOW, HEPBHOW
CUCTEMbl COCTOMT B pPerynmpoBaHuUN, aBTOHOMHOM U GeccosHa-
TeNbHOM, HE3aBMCUMO OT Hallell BOMMW, AeSATENbHOCTU BHYTPEHHUX
OpraHoB, xeres3, KPOBEHOCHbIX COCYAOB W pYrux TkaHeWd opraHusma
ANsi JOCTUXEHWUS HOPManbHOro (hyHKLUOHUPOBAHWUS BCEX COCTaBMsiHO-

LWMX opraHuama.

CTPOEHVE ABTOHOMHOW HEPBHOW CUCTEMbI

- i %

<
-

A

YepenHomosrosas napa LUrnasogsuratenibHbilp==<

-IeDenHOMO3T0BaA 14pa LINasoAsurare) 'y
{o

YepenHomoarosas napiTAll (nuueBoit Heps)

. [naa

heins s

A
@ CritoHHble Xenesbl

-
YepenHomoaroBas napa IX\ @
(513bIKOTNOTOYHbI HEPB) o

-~ YepenHomo3rosas m\- £

\‘ » (6nyxzaatowmit Heps)
Y 4
MosroBoit cTBON 4\———> /
| j ‘ e

Mepudpepuyeckne Hepsbl

CnmHHO MO3T ——————— >
s

Mepepnne  KopeLku
CMUHHOMO3TOBbIX HEPBOB ~

R

CumnaTuyeckue
OKOMOMO3BOHOYHbIE
raHrnumn

BptowHononocTHom
raHrnni - (BUCLEpanbHbIN)

BpbixeeyHble raHrmum
(BuCUEpanbHbIe)

MapacumnaTnyeckue
raHrnum

Mapacumnatnyeckas
HepBHas cuctema

T T ST IRRSE S TN
CumnaTuyeckas
HepBHasi cucTema /

[lomuHupyeT cumnatu-
yeckasi HepBHasi cuctema

ABTOHOMHas HepBHaA CucTeMa COCTOUT U3 pasnnyHbiX HEPBHbIX Adep
FONOBHOIO M CNMHHOrO mo3ra, nepepavlnx KomMaHabl 4yepes onpene-
JNIeHHble MO3roBbleé HEepBHble Napbl U BOMOKHA, BbiIXOAALINE U3 CMUHHOIO
MO3ra, nperaHrnnmoHapHbIX U NOCTraHrMUOHAPHbIX BOJIOKOH U raHrnum,
KOTOpPbl€ pacnonoxeHbl Ha NO3BOHOYHWKE WK BO3Ne OpraHos, UMU
KOHTPONUPYEMbIX. [lBe yacTn aBTOHOMHOM HepBHOIZ CUCTEMbI
pasfgeneHbl U OONONHAKT APYr Apyra, HO BbINOMHAKT NPOTUBOMNONOX- 4
Hble ¢yHKL|MMZ cumnatuyeckaa HepeBHasa cuctema, cocrtodlas u3 5
CTPYKTYp roNOBHOr0 Mo3ra, Ha4yMHaeTca B rpygHoOM U NOACHUYHOM
oTAenax; napacuMmnaTtunvyeckaa HepBHas CUCTeMa HavyuMHaeTcsa

B MO3roBoM CTBONE€ M KpecCTLUOBOM OTAene CMUHHOro moasra.

[omunnpyet ;
napacumnatuyeckas s &

HepBHasa cuctema

Mouesble nyTn

Monosas cuctema

ABmoHoMHas HepeHasi cucmema
beccosHamerbHO peaynupyem
OesimesibHOCMb Op2aHu3ma:
cuMnamuyeckas HepeHas cucmema
aKmusupyemcs 8 HanpsKeHHbIX
cumyayusix U 20mogum opeaHu3m

Kk delicmeusim unu 6eecmey, mozda
Kak napacuMnamuyeckasi HepeHasi
cucmema OOMUHUPYem 8 MOMEHMb
cnokoticmaus U omdbixa.
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OEWCTBUA ABTOHOMHOW HEPBHOW CUCTEMBI

CUMMATUYECKAA HEPBHASI CUCTEMA NAPACUMMNATUYECKAA HEPBHAS CUCTEMA
o [lencTBma 0TAEN0B aBTOHOMHOW
Pacwupset Mo3rosoit 3 WD Cokpalyaet -
apavoK s ( ) < - 7| spaukn HepBHON CUCTEMbl MPOTUBOMO-
i NOXHbI: ecnn ofiuH oTAen
aBTOHOMHO HEpBHOI CUCTEMbI
CTUMYNIMPYET [eATeNbHOCTb
e ey 0 ra:a fg Ar0|71 HaobopoT
NMBAET CrIIOHO- CIIOHOOTAENEHHE p , TO Apyrowm, porT,
oTaenexmne npuoctaHasnueaet. bnarogaps
3TOMY 1 YpaBHOBELIEHHOCTU
2 & paboTbl 0TAENOB aBTOHOMHOW
aclmpsert yxaet ”
HepBHOM -
Fomi CuMnaTHuC- G epBHON CUCTeMbl MOAAEepxKMBa
CKWe HepBHble CnuHHoM eTCA XU3HeOeATeNnbHOCTb:
raHrMm >, MO3r cuMnaTuyeckas HepBHas
é. cucTeMa akTuBU3npyetcs
Yekopset . 3ameqnaet Y
SPGB cepauebuenve B HanpsXeHHbIX CUTyaLusx 1 no-
MOraeTt opraHuamy cnpasnaTtbcs
C HWMWU, TOrAa Kak napacumna-
lMpuocTaHasnusaet g;:;{?:gyﬂ TUYecKas HepBHas cucTema
cekpeLyio ey AOUHOTO LOMUHUPYET B MOMEHTbI
KEMyAO04HOr0 CoKa coka CNOKOWCTBUSA U OTAbIXa — Ha-
npumep, BO BPEMSA CHa.
lMpuoctanasnmeaet YckopseTt
npovecc npouecc
nuiLesapeHuns nuiLesapeHuns
Crumynupyet
= Cokpalyaet
Paccnabnser gy COKPELIED MbIL'IjLI'::'
MbILLILb! MOYEBO- BB/ \ 2ApeHanina -
fo nyabips g WHopagperanuHa
ny3bips
-/
OEWCTBUE AOPEHAIUHA
Cokpalyaet Paccnabnset
npsmyto npamyto
KILLKY KULLKY
3paukn
pacLupstoTes
BpoHxn paclmpsitoTcs Bonocel
NoAgHUMAITCH - .
YckopsieTcs cepaLebuenne
\
MO3roBOE BELLECTBO MMoBblwaeTcs KPoBSHOE AaBneHue \
HAONOYE4YHUKOB
Hanpsratotcs MblLIJL[bI,\
CumnaTuyeckas HepBHas cuctema MnoMUMO \\
[IPYrux aHaTOMUYECKUX CTPYKTYP UMEET B Ha- B TkaHsIx opraHoB, K KOTOpbIM UayT \
n4nmM 0cobyro CoCTaBMAIOLLYHO, KOTOpasi Nepes HEepBHble BOMOKHA CMMMATUYeCKOW
NuoM 0onacHOCTM nos3sonset aBTOHOMHOM HepBHOVl cUCTEeMbI, BblpaGaTblBalOTCﬂ

HEpBHOW CUCTEME OCYLIECTBAATL Heames-
NUTEenbHbIE LLEVICTBI/IF! BO BCEM OpraHus-
Me, — 3T0 MO3r0BOE BELLECTBO Haamnoyey-
HWKOB. TaK HasblBaeTcst LeHTpanbHasa 4acTtb
KON 13 [BYX HafmOueUHbIX xene3 — o6-
pasoBaHue, [eNcTByloliee KaK NOAMUHHbIE y ;
MOCTW He3ameanuTenbHbIX AEUCTBUN
GonbluMe CUMMATUYECKUE TaHTUK: B OTBET i ’
Ha onpedeneHHble UMMYNbChl, NOCTynaLue BERI04A0T00 MKOHIISM: BMRMBHT ~
113 He/POHOB CMMHHOTO MO3ra, MO3roBOe Be- OTARHOCTH (UM e EKaRrHepBHA] N
{ECTBO HAAMOUEHHMKOB BbINyCKaeT B kpops  CVICTEMA BbipabatbisaeT uMnynbe, uAyLiui

onpefeneHHble UMNynbChl, BbICBOOOX-
Jawlive ABa HelMpomeamaTopa,
afpeHanuH u HopaapeHanuH. Tem

He MeHee B CTPECCOBOI CUTyaLuu, noa
BNUSIHWEM CTpaxa Unu npu Heobxopu-

HeVipOMeavaTopbl aapeHanH W HopaapeHa- K HAaANOYeuYHbIM Xenesam, B pesynbrate KOTOPOro
JIUH, C TOKOM KpOBW AOCTuraroLiue BCEX OT- M3 Haano4YevyHUKOB B KPOBb BblﬁpaCblBaeTCH
[eNIoB 1 OPraHoB OpraHu3ma U Bbl3blBaKLLME TOPMOH afpeHasuH, pasHoCLNIACS KPOBbIO N0
peakuuio CUMNATUYECKON CUCTEMbI, KoTopas BCEM TKaHAM, 4YTO MO3BONAET aHAaTOMUYeCKn
roToBuUTCA KﬂeVICTBVIIO. noAroToBUTb OpraHn3m K BbINONHEHUID 6bICprIX

CokpalaeTcs KpoBeHoCHble COCYAbl MbILLL

AENCTBUI B HENPeABUAEHHbIX CUTYaLUsX. MOYEBO My3biph pacLIMpsioTes
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NOYKHK
W OBPA3OBAHUE MOYU

COCTABHbIE YACTH
MOYEBbIAENMTENLHOW CUCTEMbI

MOYEBbIBOAALLAA CUCTEMA

BepxHuit nontoc

- «—— [loyeyHas kancyna
(cpes)

BHyTpeHHuiA kpait

Moyeynas apTepus

MoyeyHas BeHa

MoyeyHas noxatka

MoueToyHuk

HwxHui nontoc MpaBas nouka.

MepeBepHyTa

[oykn — [Ba CMMMETPUYHBIX OpraHa, pacrnoroXeHHble B BepXHen
3aAHeit yacTu GploWHoi nonoctn no obe CTOPOHbI OT NO3BOHOYHMKA,
B MOACHMYHOM oTAene. MoYkn UMetoT XxapakTepHylo OBanbHy (opmy
1 HanoMuHawT no opme KpynHyw daconb, kaxaas focturaer 12 cm
B MPOAONbHON OCU, OKOMO 6 CM B MOMEPEYHOI U 3 CM B TOMLNHY, BEC
kaxaon novku npumepHo 150 r.

ny3bipsi HApYXy BO Bpems

MoueBbigenuTensHas cuctema sIBNSIETCA OCHOBHLIM (PUNLTPOM
KpoBM, 6E30CTaHOBOYHO LMPKYNUpYIOLel N0 OpraHuamy, u perynupyet
€ro XU3HeLesTeNbHOCTb 3@ CYET OYULEHUS W BbIBEAEHUS! TOKCUUHBIX
BELLECTB C MOYOW, BbipaGaTbiBaeMoil B NOYKax, a Takke W3NULIHEro
KonuyecTsa Bofbl, COMelt U NPOSYKTOB pacnaja, HakonneHue KOoTopbix
MOXET HeraTMBHO Cka3aTbCsl Ha OpraHuame.

Moykn
opraHbl, (UNbTPYIOLME KPOBb, PETYNUPYIOLLME ee
KOHLIEHTPALMIO U OYMLLAIOLNE OT HEUNCTOT,

BbIBOAUMBIX C MOYOM

MouyeTouHMKM
kaHarmbl, NepeHocsLMe Movy, BbipabaTbiBaeMyt
noykamu, kK MOYEBOMY My3bipio

MoueBoit ny3bipb
MOMblit OpraH ¢ MbILIEYHbIMU CTEHKaMW, Hakannueaio-
WA MoYy, BbipaboTaHHYID MoYKaMu, W BbIBOAALLMA ee
HapyXy BO Bpemsi MOYencnyckaHus

Ypetpa

kaHarn, no koTopoMy Moua

BbIXOOWUT U3 MOYEBOro

OTAENbI NPABOW NMOYKK

MoYemncnyckaHus
MoyeyHas kancyna
ManeHbkue
valeykm
KposeHocHble 7] D 3
cocye S0 NS Ty Kopwosoe
- 3 BELLECTBO

MoyeuHbIlt cocoyek
MoyeyHas nasyxa

Bonbuwue

Cronbbl bepreHa YaLleykm

Mosrosoe

MoyeyHas

BejecTso noxaHka
XKuposas TkaHb

- MoueToyHuk

Pa3pe3aB nouky, Mbl YBUAUM [1BE 30HbI: NepUdepuUyeckyto, KOpkoBoe
BELECTBO, W CEpALUEBMHY, PACMONOXKEHHYI0 NOA KOPKOBbLIM BELLECTBOM.
KopkoBoe BelecTBo NpeAcTaBneHo NpoAoNroBaTtbiMi 0Gpa3oBaHusaMu,
NPOHMKALWMMI B CEPALEBUHY M Pa3fensiolyumMu ee Ha CeKTOopbl,
cTon6bl BepteHa. CepauesuHa cocTouT 3 06pa3oBaHuit TPeyronbHoil
(hopMbl, KOTOpble HA3bIBAIOTCA ManbnurueBbiMu knyGoukamu. BepxHss
TOYKA KaXAOW MUpaMuabl MPOELMPYETC Ha MOYEUHYIO NOXaHKY

W MMEeT MHOXECTBO ManeHbKMX OTBEPCTUM, U3 KOTOPbIX BbipaGoTaH-
Hasi B MOYKe MOYa MOCTynaeT K MOueTOoYHMKaM. Mupamuabl BbIBOAAT
CBOI CEKpeT B ManeHbKue yalleuku, Hanpasnsioume mody B 6onblume
yaleyku, KoTopble cxoasTcs, 06pasys eauHylo nonocTb B opme
BOPOHKM, MOYEYHYI0 NOXaHKY, NEPEXOAALLYI0 B MOYETOUHUK.



HedpoH — 310 yHKUMOHANbHAR eguHuLa
MOYKM, B KOTOPOW MPOUCXOANT (UNbTPaLUs KpoBM
1 BblpaboTtka Moun. OH cocTouT M3 knybouka, roe
UNbTPYeTCS KPOBb, W M3BUTLIX KaHambLes, rae
3aBepluaeTcs obpasoBaHue Mouu. MoyeyHoe
TenbLe COCTOWT M3 noyeyHoro kny6ouka,

B KOTOPOM MepenneTeHbl KPOBEHOCHbIE COCYAbI,
OKpYXeHHOro BoiHON MembpaHoil B opme
BOPOHKN, — TaKoi MoyeyuHblt knybouek
HasblBaeTCs kancynoin boymeHa — oHa
NPOAOKAETCH NOYEYHbIM KaHanbLEeM.

-

KOPKOBOE BELLIECTBO

B kny6ouke HaxoasTCs OTBETBNEHMS COCYAOB,
WAYLKMX OT NPUHOCALLEN apTepuu, koTopas HeceT
KpOBb K NOYEYHbIM TenblaM. 3atem 3Tv OTBETBINE-
Husi 0GbeauHsoTCs, 06pasyst BbIHOCALLYIO apTepuo-
My, B KOTOPOJ TEYET yXKe OunLieHHast KpoBb. Mexay
ABYMs CosiMu kancynbl BoymeHa, okpyxaroLyei
KnyGouek, 0CTaeTcsi ManeHbkui NpocBeT, MOYeBoe
MPOCTPaHCTBO, B KOTOPOM HAXOAMTCS NepBUYHas
Moua. MpofonxeHuem kancynsl BoymeHa sBnsetcs
MoYeYHbIN KaHanew, — NpoToK, COCTOSLUMA 13
CErMeHTOB pa3nuyHoit dopMbl 1 pa3mepa,
OKPYXEHHbI KDOBEHOCHBIMM COCYAaMU, B KOTOPOM
MPOMUCXOAMT OUULLEHNE NEePBUYHON MOUN 1 0Gpa3y-
€TCS BTOPUYHAs MOYa.

MO3rOBOE BELLECTBO

MOAOENWPOBAHUE

MPOLIECCA KNYEOYKOBOW

OUNbTPALINN
MpuHocswas
apTepuona

KpoBb (o6Lwas unpkynsums)

BbiHoCsWas aptepuona —————»=
\

BbiHocsWas
apTepvona

Y 3 ! < Kancyna Goymena

KnyBouek M ‘
(kannnnsp) AN - P MpoceeT BoymeHa
Kny6oukosast - = ; - Tpy6ouka
UnbTpALYIA — R NPOKCMAbHbIX
- - KaHarbLieB

OBPA30BAHUE MOYU

KaHanbLesas peabcopbuust npoucxoanT BO BPEMS NPOXOXAEHNUS KPOBW
M0 NOYeYHbIM KaHanbLam, rae 6onblioe KONUYECTBO BOALI U Pa3NnNYHbIX
BELLECTB, COfiepXalynxcs B KpOBM, MOBTOPHO BCacbIBAaeTCH, TO €CTb
NPOXOANT B NpuneratwLne kanunnsapsl, Y4Tobbl BO3BPaTUTLCS B KPOBb,

a [ipyrve BelLecTBa CEKPeTUpYIoTCA, 00pa3ys BTOPUYHYID MOYY.
Bbnarogaps atomy 13 180—200 n nepBMYHOA MOUM, UNLTPYIOLNXCS
B AleHb, nonyyaetcs 1,5—2 n MO4M 1 OpraHn3m He TepsieT nonesHble
BelecTBa, KOTOpble OTUNLTPOBbLIBAIOTCA B Knyboykax, a oThunbTpo-
BaHHbIE BbIBOAATCA ANs NoAAepkaHus (u3n4eckoro u XMMU4eckoro
paBHOBECUS OpraHu3ma.

n -
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HE®POH

- MoyeyHas kancyna

MpuHocswas apTepuona

Manbnuruess! kny6ouku

MpokcumanbHbIn
13BMTOI KaHane

[ucTanbHbIn
13BMTO KaHaney

BbiHocsWas apTtepuona

Hucxopswas yactb
TOHKOTO KaHanbua

TMoyeuHblit knybouek

Mpsamas
cobupartenbHas TpyGouka

Metns lexne

BHyTpeHHuiA cnoit
BucuepanbHblit

MpokcumanbHbIn
kaHaneL

MpocseT BoymeHa

KnyGoukoBble kanunnspsl

NPOLIECC ®UNbTPALUU

Moua BblpabaTbiBaeTcs B NpoLecce UIbTPaLUM, B KOTOPOM MPUHU-
MaeT yyacTue nnasma KpoBM, MPOXOAALas Yepes Menbyaiiue nopsl
B CTEHKaX Kanunnsapos knybo4YkoB B MOYEBOE MPOCTPAHCTBO, Pacnono-
KEHHOE MeXay ABYMsi CNosiMu Kancynbl BoymeHa, a 3aTeM B noYeyHbli
KaHaney. ®unbTpauus — 3TO NACCMBHbIA MPOLECC, B KOTOPOM MpU-
HUMalT y4yacTue fBe NPOTUBOMONOXHbIE CUIbl: C OfHOM CTOPOHbI,
TMAPOCTATUYECKOE ABNEeHIe, TO eCTb AABNEHNUE XUAKOCTU HA OTAENbl,
a C Jpyroil — KONMoMQHOE [AaBrieHue, Wnu [aBlieHue BOGbl W Mpu-
CYTCTBYlOLWMX B Nna3me GENKoB: pa3mep He No3BONSET UM MPOHUKHYTH
yepes nopbl kanunnsapos knyGouka. KpynHble Monekymnbl BelecTs,
TaKUX Kak Benku, Tak e Kak M KpOBSIHble KNEeTKM, He MOryT NpoiTH
yepe3 MeMGpaHbl KanuMnspoB U OCTAKTCA B KPOBM.
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MOYEBbLIBOAALLME MYTU
N MOYEUCIYCKAHUE

MOYEBbLIBOAALUME NMYTU. CXEMbI

ManeHbkue
vaeykm

Bonbluve
vaeykm

MoyeyHble
NOXaHKM

Wes)

MouyeTouHnkn ————————>

MoueBoit ny3bipb

Ypetpa (xeHckas) MpocTtata (myxckas)

MoueBbiBOASLME NYTU — ITO PSS COBAMHEHHBIX MexXAy COBoi Mmonbix
CTPYKTYp, BbIBOASLMX MOYY M3 OpraHM3Ma HECKonbKo pas B [eHb

B npolecce MouencnyckaHus. MoueBbIBOASLIME NYTH, HAYMHAsACH

B N0YKax, BbIXOAAT B MOYEYHbIE NOXaHkW, 0Bpa3oBaHus B dopme
BOPOHKM, KOTOPble MEPEXOAAT B MOYETOUHWUKM, ABA AMUHHBIX TpyBono-
[0GHbIX KaHana, NpoXoaswux no GPIOLWHOI NONOCTH K Tady U Bnagalo-
LMX B MOYEBOI Ny3bipb. ATOT NOMbIA PACTSKUMBIR OpraH C CUNbHLIMMU
MbILWEYHBIMA CTEHKAMU COAEPXMT MOYY, MOCTENEHHO HAMOMHSACH,

a 3aTeM BbIBOAUT Yepe3 MocneaHuit y4acTok MoYeBbIBOASLLe
CUCTEMbI, YPETPY, Hapyxy.

MOYEBOW NY3bIPb

OT0 NonbI pacTsHKMMBbIA OpraH: Korga OH nycT, To uMmeeT Gonee-meHee
TpeyronbHyo GOpMY, HO MO Mepe HanoNHEHWsi MPUHUMAET OBaNbHYI0
unu cepuyeckyto; obbIYHO Y B3POCHOro YenoBeka OH MOXET BMellaThb
ao 350 mn mouu.

MoueBOW Ny3bipb COCTOMT W3 TPEX Pa3NUYHbIX YacTel: BepXyllek,
BEpXHell 4acTu, KoTopasi CHapyXu BbiCTNaHa NepuTOHEYMOM; Tena,
cocTaBnstolero 66nblyl YacTb opraHa, cogepxaliero c3agu Asa
OTBEPCTMS, Yepe3 KOTOpble MO MOYETOYHMKAM B MOYEBOW My3bipb U3
NoYeKk CTEKAeT MoYa, M OCHOBbI, ONUpalolleiics Ha JHO Tasa
1 obpasytLel Weilky MOYEBOro Ny3bipsi, KOTopasi NepexoauT
B OTBEPCTME MOYEUCNYCKATENbHOMO KaHana.

Moua, noctosiHHo BbipabaTbiBaemasi NOYKaMK, NPOXOQMUT MO
MOYETOYHWUKAM K MOYEBOMY My3bIPH, MONOMY OPraHy ¢ MblLLEYHbI-
MW CTEHKaMmu, B KOTOPOM HakannuBaeTcsl [0 BbIBEAEHUS HAapyXy yepes
YpeTpy BO BpeMsi MOYEUCTyCKaHus.

MYXCKASA YPETPA

CemeHHoit
nysbipek

MovueBoit nysbipy —
Mpoctata CeMsiBbIBOAALMIA
NpOTOK
OGnactb ypeTpsl, Waywas Yepes npocraty - BynbBoypeTpanbHast
Xenesa

Mem6paHHas obnactb ypetpbl ———
(xenesa Kynepa)

~—— Movyenonogas
puadparma

['y6uyatas obnactb ypeTpbl
——— [lewepwucToe Teno

~— Tonoska

— llagbeBuaHas samka

YPETPA

Ypetpa npeactasnsiet coboil kaHan, NOCNeAHW y4yacTok MOYEBbIBOAS-
Len cUCTEMbI, Yepes KOTOPbI MOYa U3 MOYEBOTO My3bipsi BbIBOAUTCA
HapyXy. Y XeHLWH ypeTpa BbINOMHAET TOMbKO 3Ty (PYHKLMIO,

a 'y MYX4YWH OHa TakXe BbIBOAWUT CNEPMY W3 BHYTPEHHWUX MONOBbIX
OpraHoB B MOMEHT 3sKynsLun. Ypetpa HauuMHaeTcs B OTBEPCTUM
MoYeuncnyckaTenbHOro kaHana v 3akaHyuMBaeTCsl BHELHUM OTBEPCTUEM
YPEeTpbl, NN MOYEBbIM KaHanoMm, Ha NOBEPXHOCTM Tena.

KeHckas ypetpa B AnuHY gocTuraet 4 —5 cM; OHa uaet no
NPAMON HUCXOASLEN TPAeKTOPUM, 3aKaHYMBasCb MOYEBbIM KaHanom
Ha BynbBe. Myxckas ypeTpa gocturaet B gnuHy 15—20 cm.
PasnuyaloT TpU cermeHTa MYXCKOW ypeTpbl: MepBblil, npecTatensHas
Kenesa MoyeucnyckaTenbHOro kaHana, nepecekaeT npocTaTy; BTOPOW,
membpaHHas ypeTpa, NpOXOAUT OT NpeAcTaTenbHO Xenesbl A0 KOPHS
nonoBoro 4nexa; W TpeTui, rybyatas obnactb ypeTpbl, NPOXOAUT No
BHYTPEHHEN 4acTu MOMnoBOro YneHa BHyTpW rybyatoro Tena, 3akaHyu-
BasfiCb MOYEBbIM KaHanoM Ha ronoBke MOMOBOrO YneHa.

CTPOEHME MOYEBOrO MYy3blPSl
(KEHCKMI MOYEBOW NY3bIPb)

MoueTouHNKOBbIE
oTBepcTus

BpiownHa
—————Bepxvuwka

Teno

OcHoBa

Lllefika Mo4eBOro — TpeyronbHuk
ny3blps MOY€BOro
ny3blps

BHyTpeHHWit cuHKTep
ypeTpbl

OtBepcTie ypeTpbl

/

—
No6kosas kocTb oz
=

Bxop Bo Bnaranuiie
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MEXAHU3M MOYEUCMNYCKAHUA

Mbiwya-
AeTpy3op
pacTsHyTa

MoueBol CUHKTEP 3aKpbIT

MonHbI MOYeBOW Ny3bipb

Moua HaxoguTCs B MOYEBOM My3blpe BPEMEHHO, MOCKONbKY, HECMOTpS Ha
TO YTO MbILLLbI CTEHOK MOYEBOTO My3blps ANACTUUHbIE, ET0 BO3MOXHOCTb
HaKannuBaTb MOYY OFpaHWUYEHa: HakannuBasich CBEPX Mepbl, Moua
BbIBpacLIBAETCSA Hapyxy Yepes ypeTpy bnarofaps MexaHusmy modeucny-
CKaHus. JTOT MEeXaHM3M 3aBUCHT OT MbILIEYHOTO KanaHa, pacnonoXeHHo-
T0 Ha BbIXOAE M3 MOYEBOTO My3blpsi, KOTOPbIi MO3BONSIET 3aKpbiBaTh

W OTKPbIBATL YPETPY, BbiNyckasi MOYY U3 OpraHuama.

PE®JIEKC MOYENCMYCKAHUA

YyscTBUTENBHAA 30HA

Moar

CnuHHOM MO3r >

HepBHbIA LEHTp Moyeuncnycka-
Hus (LeHTp Bymxe)

MoueBoi ny3bipb

PactsixeHue
ny3bipst

30BbIi1 HEPB

CokpalLeHve
CTEHOK MOYEBOTO
F ny3sips

=

Perynsuns
BHYTPEHHEro
CuHKTEpa YPETPbI

BHyTpeHHui
chuHKkTEp
ypeTpbl

Monosoi Heps

Perynsauus BHelwHero

B N
HeLWHWA ChUHKTEP cbnHKTEpa ypeTpei

YpeTpbI

Mblwua-getpysop
cokpalyeHa

Movuesoit
COUHKTEP OTKPbIT

\__/ MoueBoii ny3bipb BO BpeMs MoyencnyckaHus

JTOT MbIWEYHbIA KnanaH U3BECTEH Kak MOYEBOW CUHKTED; OH COCTOMT
U3 [BYX CTPYKTYP, CO3MAIOWMX MPENSTCTBUE AN NPOXOKAEHUS MOYM:
BHYTPEHHEro CUHKTEpPa YpeTpbl, pacronoXeHHOro B Touke nepexoda
MOYEBOrO My3bips B YPETPY, U BHELHEro CUHKTEpa ypeTpsl, pacnono-
XeHHOro B ee cpedHem otgene. MMepBbiit paboTaeT aBTOMaTUYECKH,

a (yHKUMS BTOPOTO 4O ONPELeneHHOr0 MOMEHTa MOXET KOHTPOMUpO-
BaTbCs, MOITOMY YenoBek CrnocobeH 3a4epxuBaTb MOYeUcnycKaHue.

YMeHUe KOHTPONMPOBaTb AeSTENbHOCTb BHELU-
HEro CGUMHKTEpA ypeTpbl NPUXOUT B MepBble
rogbl Xu3Hu peGeHka, AETU y4aTcs pasnuyatb
CUrHambl, CBULETENbCTBYIOWME O HAMOMHEHUM
MOYEBOrO Ny3bipsi, U CAEPXUBATL aBTOMATUYE-
Cckve pedbneKchl MoYeucnyckaHus K AByXneTHe-
My BO3pacTy.

OnopoxHeHWe MOYEBOrO My3bipsi MPOUCXOANT
Bnaropapst aBTOMaTuyeckomy pedrekcy,
KOTOpbIA [eiCTBYET, Koraa CTEHKM MOYEBOro
Nny3bIpst PaclUMpsaIOTCH CBEPX ONpeAeneHHOro
npepena. Koraa ato npoucxoauT, HepBHble
peLenTopbl B CTEHKAX MOYEBOrO My3bIpsi
nocLINAOT CUrHan, AOCTUTalWMiA LeHTpa
MOYeuncnyckaHus B CMMHHOM MO3re, Mony4us
KOTOPbIA HEPBHBIA LIEHTP nocbinaeT ABUraTenb-
Hble UMMYNbChbl MbILIL@M CTEHOK MOYEBOrO
ny3bipsi. Toraa Mbllila-geTpysop, ABnsLWascs
4acTblo MOYEBOro My3blpsi, COKpallaeTcs

1 OTKPbIBAET BHYTPEHHMI COUHKTEP YPETPSI,
NO3BONSIOWMA MOYE NPOATM B ypeTpy. Tem

He MeHee ANs BbIXOAA MOYM HApyXy HYXHO
Takxe, 4Tobbl paccnabuncs BHeWHMIA
COUHKTEP ypeTpbl, Haxoaswuincs nog
KOHTPONEM CO3HaHMS.
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MYXCKWUE HAPYXHbIE
NOJNOBbIE OPIrAHbI

Myxckas nonoas cuCTeMa COCTOMT M3 ABYX OCHOBHbIX YacTel.
HapyXHbIX NONOBbIX OPraHOB, HaXOAAWMNXCS CHAPYXU, U BHYTPEHHUX

NOMNOBbIX OPraHoB, KOTOpble COO6WAlTCA C HapyXHbIMU. HapyxHbie

NOMNOBbIE OPraHbl MYX4WUHbl YCTPOEHbI Tak, YTO NMO3BONSKT €My BECTU
NOMOBYI XWU3Hb M NMPUHUMATL yyacTue B MPOAONXKEHUN poAa.

MYXCKWUE NMONOBBIE OPIrAHbI

Mpocrara

Xenesa, KOTopasi BblAeNseT XUAKoCTb
C nUTaTeNbHbLIMK BellecTBamMn Ans
CnepMaTo3ouaoB, SBASHOLLMMUCS
OCHOBHOW COCTaBNAILWENA CnepMbl

Ypetpa
kaHan, no KoTopomy MpOMCXOAUT BbIBpOC
cnepMbl B MOMEHT 3sIKyNsiLum

MonoBon 4nex
opraH, NnpeaHasHayeHHbI Ans COBOKymme-
HUS C Lienblo BBEAEHMUS CEpMbl,

BblGpacbiBaEMoii B MOMEHT 3sKynsLmMM, BO
BRaranuile XeHLnHbI

Anuko
MyXckasi xenesa, NnpousBoAsLyas
CnepMaTo30uabl (rameTbl, UMK MyXckie
nonoBble KNeTkW) U BbipabaTbiBatoLias
MYXCKME TOPMOHbI (AHAPOreHbI)

HAPYXHbBIE MYXCKWUE NOJIOBbIE OPrAHbI

No6koBble BoOMOCHI

KopeHb nonosoro
uneHa

Teno nonosoro

uneHa
MowoHka
[onoska
KpaitHss
nnoTb

HapyxHoe
oTBepcTHe
ypeTpbl

CaMblil BbIAENAOWMIACA MYKCKON HAPYXHbIA NONOBOA OpraH — 310
NONOBOW YNeH, BHYTPU KOTOPOro NpoXoAuT ypetpa. OH npepHasHaueH Ans
COBOKYNNEHUs C Lenbio BBEJEHUS CnepMbl, BbibpacbiBaeMoi B MOMEHT

CeMeHHOW ny3blpek

Xenesa, BbipabaTbiBatoljas cekpert,
BXOASALNA B COCTAB CNEPMbl 1 CRyXalLuit
cpefioit 06UTaHMs CrepmaTo30uzoB,
KOTOPbIA COAEPXUT NUTaTEMbHbIE
BelLEeCTBa AN CrnepMaTo3oMaos

CeMABbLIBOAAWMNIA NPOTOK
kaHan, nepecekalowuii npoctaty, no
KOTOPOMY MPOXOASAT CrepMaTo3ouabl

13 CeMSINPOBOAA U CEKpeuus u3
CEMEHHOrO0 My3blpbka K ypetpe

Mpupatok

——— Tpy6ouyka, B KOTOPOW CO3pEBatT
cnepmaTo3onabl, BbipaboTasLumecs
B sIM4Kax, nepep BbIGPOCOM Hapyxy

MowoHka

KOXHbI# KapMaH, pacnonoxeH-
Hblll 32 NOMOBbIM YNEHOM,

B KOTOPOM HaXOASITCH AUYKNA

PACMONOXEHMUE MYXCKWUX NONIOBbIX OPFAHOB

99KynaLMN, BO Bnaranuwie XeHwuHsl. MowWoHKa Takxe sBnsetcs
MYXCKUM HapyXHbIM MONOBbIM OPTraHOM — 3TO KOXHbI KapMaH,
pacnonoxXeHHbI 3a NONOBLIM YNEHOM, B KOTOPOM HAXOAATCH SAUYKM.



NPOAONbHLINA PA3PE3
MONMOBOr0O UNEHA

MoyeBol nysbipb

Mpocrata

Xenesa Kynepa

Mewepuctsie Tena———3

l'y6yatoe meno —

YpeTpa

KpaiiHsis nnotb

KopoHanbHas 6oposga

& b7
HapyxHoe oTBepcTve ypeTpsl u

MonoBoN 4YneH — 370 LMAUHAPUYECKNI
opraH, pacnosoXeHHbIN B HUXHEN YacTn
TOpCa, BHYTPU KOTOPOro MPOXOAMT ypeTpa.
B Hem pasgensioT Tpu oTAena: KopeHb,
MecTO, B KOTOPOM MONOBOW YNEeH COefUHs-
€TCs C TOPCOM; Teno NonoBOro YneHa, unu
€ro LieHTpanbHylo 4acTb, W KOHeL, unu
KpanHioK NnoTb, Ha KOHLE KOTOpOW
Haxo[uTCs OTBEpPCTME ypeTpbl. CHapyxu
NOMOBOI YreH MOKPbIT KOXeW; Koxa KOpHS
1 Tena nonoBoOro YneHa HUYEM He oTnuya-
€TCs 0T 00bI4YHON, @ BOT NOBEPXHOCTb
rONOBKW MOMOBOTO YneHa OYeHb YYBCTBU-
TenbHa W MOKPbITA CNU3NUCTON 060NOYKOIA.
Koxa, nokpbiBaloliasi ronoeky, HasbiBaetcs
KpanHel NnoTbio U MOXeT CABUraThCs.

[onoska

CTPOEHWE MOLLUOHKH

Mpupatok

Anyko

O6onouka

Mbiwya-
Kkpemactep
MelweyHas
obonouyka MOLLIOHKSIW—" Koxa MOLWOoHKM
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NMOMNEPEYHbLIN
PA3PE3

[oBepxHoCTHas -
fopcanbHas BeHa
[opcansHas apTepus

'ny6okast

/ fopcanbHasl BeHa
/ [opcanbHblii
Heps

Jlatepans-
Has BeHa

LleHTpansHas aptepus

MewepucTbie Tena ‘

[y6yatoe TEno — -Ypetpa

OcobeHHOCTb NONMOBOrO YneHa COCTOWT B ero
CNOCcOBHOCTU M3MeHSATL pa3mep 1 NIOT-
HOCTb, KOrAa OH HaxoaMTcs B BO3OYXAEHHOM
COCTOSHUW. ITO BO3MOXHO Onarogaps Tpem
LUNUHAPUYECKAM Tenam, Haxoaswumes
BHYTPX NOMOBOTO YNeHa U COCTOSAILMM M3
0060/ 3PEKTUNBHOI TKaHW, B COCTaB KOTOPOI
BXOAAT MHOTOYUCTIEHHbIE MEPEropofiky
KOHBIOHKTMBHBIX U MbILIEYHbIX BOMOKOH,
pas3aensowWmx MHOXeCTBO HebonbLnx
COELMHSIOLMXCA NOMOCTEN, KOTOpbIE Mpy
onpefenexHbIX YCnoBusx, Hanpumep B OTBET
Ha cekcyanbHbli UMMYNbC, HANOMHSIOTCS
KPOBbIO C MOCNeAyoLMM yBENuYeHuem
pasmepa ¥ NNOTHOCTM 3PEKTUNBHOI TKaHMW.
[lBa M3 HUX — neliepucTbie CUMMETPUYHbIE
Tena, pacnonoxXeHHble OfHO BO3Ne ApYroro

B BepXHel YacTu Tena nonoBoro Ynexa;
TpeTbe — rybyatoe Teno, pacnonoxeHHoe no
LieHTpY 3a neliepucTbIMU Tenamu, rae
NpOXOAMT YpeTpa, KOHeL KOTOpOi paclumpsieT-
cs Takum 06pa3om, YTO 3aHMMaeT BCe
BHYTPEHee NPOCTPaHCTBO FOMOBKY.

MowoHka — BKA KOXHOFO KapmaHa,
CBUCAIOLEr0 C KOPHS MOMOBOTO YreHa,

B KOTOPOM HaxoZsTCs sMuku. FAUYKM JONKHbI
HaXOAUTbCS B TAKOM MOMOXEHUMU, MOCKOMbKY
B GpIOLLIHOI NONocTH TemMnepaTypa Bbille,
4eM Ta, Npy KOTOPOW SUYKM MOTYT NPOM3BO-
anTb cnepmato3omuabl. MoaTomy cTeHka
MOLIOHKM COCTOWT U3 HECKONbKWUX CrOEB,
HapYXHbIiA U3 KOTOPbIX CHOPMUPOBAH TOHKON
cknagyaTon koxen ¢ bonee unu mexee
rny6oKMMNU MOpLyMHAMU, NOL KOTOPOW
HaxOAMTCA MbILEYHbIA CNON; CTENeHb ero
CoKpaLleHust unu paccnabnexust usmexsiet
rny6uUHY MOPLLMH Ha MOLLOHKE, YTO
€nocobCTBYET TepMOPErynaLuum siuyek.

MYXCKWE BTOPUYHBIE
NONOBLIE NMPU3HAKKU

BTopuyHble nonoBble Mpu3HaKkK NOSBNAIOTCS
B MEepvof MONoBOro CO3peBaHUs Moj BO3-
genctameMm ropMoHoB. C OfHOW CTOPOHbI,
rOPMOHbI OTBEYAIT 33 OBONOCEHUE: Y MyX-
UWH OHO BbILE, YEM Y XKEHLYMH, U BOMOCHI
pacTyT Ha rpyau (1); y4acToK, MOKPbITbIA
no6koBbIMKW BOMOCaMu, NpuobpeTaeT pom-
BoBuaHyto hopmy M NOYTW AOCTMraeT nynka
(2); nuHMs BOMOCSIHOTO MoOKpoBa Ha nby
CTaHOBUTCS NpsimMoi (3); Ha Nnue HauMHaroT
pactu ycbl 1 Bopoga 141. Takke myckynatypa
Yy MYX4MH pa3BUBAETCS CUMbHee, nneun
W CMUHA CTAHOBATCA LUMPE, YEM Y XKEH-
wyH (5), a begpa, Haobopor, yxe (6). C apy-
roil CTOPOHbI, HabniofaeTcs OTNOXeHMe NoA-
KOXHOTO XX1pa B PasHblX MeCcTax: y MyX4uH
OH B OCHOBHOM CKannuBaeTcs Ha xuBoTe (7),
a y XeHWuH — Ha beapax 1 Mblwyax. U Ha-
KOHel, MOA BIWUSHWEM MYXCKMX MONMOBbIX
TOPMOHOB Yy MYX4YMH NepecTpauBaeTcs rop-
TaHb (8) 1 ronoc ctaHoBuUTCS Gonee HU3KUM,
4eM Y KEHLLMH.
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MYXCKWE BHYTPEHHUE
NONOBbLIE OPIrAHbI

ANYKO U NMPUOATOK

CemsiBbIBOASALLNNA
npoToK

[onoska
OhdepeHTHble NPOTOKN
Teno ——
Benoynas
Xeocr | o6onouka

Meperopoaku
COBAVRUTENLHON
] TKaHu

- Anyko

(—————————— KaHanbl npugaTkoB
CemsBbIBOAS- ————= >

M npoToK | — OhdepeHTHble NPOTOKN

~.. *&— CeMeHHble KaHarbl

O6pasoBaHue cnepmMaTo30MA0B, UM
cnepmartoreHes, HauMHaeTcs B Nepwop
NONOBOro CO3PEBAHNA U NPOUCXOANT

B CEMEeHHbIX kaHanax, rae elle ¢ 3a4aTOYHOro
COCTOSIHUS COLLePXaTCsi MHOrOYMCNEHHbIe
cnepMaToroHuanbHble KneTku, MyXckue
3apofbllleBble KneTku, HageneHHole 46
xpomocomamu. log geictsuem onnmkyno-
ctumynupytowero ropmoHa (®Cl) atn knetku
BblpabaTbiBalTCs U NpeobpasyloTcs B NepBUY-
Hble CepMaToLuThl, KOTOPbIE, B CBOK
ovyepedb, AensTcs 1 obpasyloT BTOPUYHbIE
cnepmatouuTel. locnepHne Takxe pacnonara-

MyxcKue BHYTpeHHWE MONOBble OpPraHbl BbipabaTbiBalT
MYXCKWe NONnoBble KNeTKW, CNepMaTo30UAbI, a Takke CEMEHHYI
KUOKOCTb, KOTOpas CyXMT cnepmaTo3ouaaM Cpefoil obutaHus,
obecneynBaeT ux NUTaTENbHbIMU BELECTBAMM, SBASETCS COCTaBHON
4acTbio CMepMbl W NMEPeHOCHUT ee K YpeTpe, YTobbl OpraHu3m Mor
BbIGPOCUTL €8 B MOMEHT 3SIKYNSALNM.

ANYKHU

310 [Be Xenesbl oBanbHO Gopmbl, 66MblIAs OCb KOTOPbIX COCTaBNSET
4—5 cM B [NWHY Y B3POCNOTO MYXYUHbI, CUMMETPUYHO PACMONOXKEH-
HblE B HUXHEN YacTu BprolHOI nonocTu B MowwoHke. Kaxpoe sinyko
OKpYXeHO BONMOKHWUCTOW MeMbpaHoil, koTopasi HasbliBaeTcsi GenoyHom
060noykoi. Auyko pasfeneHo neperopopkamu U3 CoeLUHUTENbHOM
TKaHW Ha gonu, BKniovalolme B cebs pasnuyHoe KonU4ecTBo
CEMEHHbIX KaHanoB, TOHKWX MOMbIX W3BMANCTbIX MPOTOKOB, B KOTOPbIX
BblpabaTbiBaloTCs cnepmato3onabl. MpoToku coeauHsioTcs, obpasys
TycTylo ceTb, W3 KOTOPOIi BbixogaT Gonee wWwupokue kaHansl, — agae-
PEHTHbIE MPOTOKW, Bnajalwlie B nNpuaaTky.

NMPUOATKH

370 [1Ba ManeHbkux TpyGyaTbix OpraHa BbITSIHYTOW OPMbI, KaXAablil U3
KOTOPbIX HAXOAWTCA B BbICLIEN 3afHEN YacTu su4ek, rhe Co3peBaloT
cnepmaTo3onibl. Kaxablit npuaaTok pasgensieTcs Ha Tpu vacTu:
rOnoBKY, TeNo u XBOCT. [0MOBKa HAaXOAWUTCA Ha BEPXHEM Momtce suyka,
COCTOSILLEM M3 MHOTOYWUCIEHHbIX KAaHAMOB, KOTOpble SBMSAIOTCA
npofomKeHneM 3pdepeHTHbIX NpoTokoB. poTokn obbeauHsTCS

1 obpasyloT eAuHbIN NpoTOK, orubarowuit cam cebsi, NPoXoasLMiA
yepes Teno npuaaTka M CMycKalowWMiACs B XBOCT, KOTOPbIA PacnonoXeH
Ha HUKHEM MOMIoce siMyka, a 3aTeM NepexoasLyuit B CeMsNpoBos.

CMEPMATOI'EHE3

22 XpOMOCOMbI 22 XPOMOCOMbI

+

BTOpUYHbIE CMIEpMaTOLMTI

44 Xpomocombl

MTepsnuHble cnepmaToLuThI

10T Habopom 13 46 xpomocoMm, KoTopble
aenartca ocobbiM cnocobom, mMeito3om, nocne
KOTOpOro B CMEpMaTo3ouaax MpuUcyTcTByioT 7
TONMbKO 23 XPOMOCOMbI: MOMOBMHA W3 HUX TN =
C XpOMOCOMOW X W BTOpas NonoBuHa

c Xxpomocomoit Y. 3atem, yxe B npuaatkax,

NPOUCXOAMT (WHanbHas cTafus npespalyeHuns

cnepmaTuaoB B CNepMaTo3ouabl.

OCI (chonnukynocTUMynupytoLmnii TOpPMOH)

—— CeMeHHble kaHanbl

CnepmaToronmaanble KNneTkun

Anuko Tvnocua
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CemnBbIBOASALLMIA NPOTOK
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Amnynbl
CEMSIBLIBOAS-
LLero npoToka

CeMeHHoi
ny3bipek

CeMsABbIBOASLMA NPOTOK

MpocTata

CeMeHHble Mny3bipbku — [Ba
MareHbKUX MOMbIX OpraHa,
YCTNaHHbIE BHYTPW Xene3ucTon
TKaHbl0 U MOKPbITbIE CNOEM
MbILEYHON TKaHM, KOTOpbIE
pacnonoxeHsl NOBEpX MpoCTaThl.
CeMeHHble ny3bipbki BbipabaTbiBaloT
TyCTOM XEnToBaTbli CeKpeT,
BXOASLMIA B COCTAB CMEPMbI, KOTOPbIN

CNyXuUT cpefoit obutaHus cnepmaTto-
301708 M 0becneynBaeT ux NuUTaTenNbHbI-
MK BewecTBamMu. Kaxgblit CeMEHHOM
ny3bIpeK 3akaH4NBaETCs B APEHAXHOM
kaHane, coBnajatLLeM C KpasiMu My3bipbKoB
CeMsnpoBoOOB W TakuM 06pa3om cocTaBnsto-
wem obuwy TpybuaTyto CTpYKTYpy, koTopas
Ha3blBaeTCs CEMSBLIBOASILAM NPoTOKOM. [1Ba
CeMsIBbIBOASALLNX NPOTOKA MPOXOASAT yepes
npocTaty W BXOAST B YPETpY, B KOTOPYH
nonagatoT cnepmaTo3ouabl U CEMEHHas
KNOKOCTb B MOMEHT 3sIKYNALMM.

NPOCTATA

Bua cnepean

MoyeBo# nysbipb
CemsBbIBOAALLMIA
npoTok

_——— Myxckas
MaToyka

MpocTata
OsKynsLMoHHOE
oTBepcTMe

MpoToku kaHanos
xenes Kynepa

MpoToku kaHanos xenes Kynepa

Mpoctata — opraH, pacnonoXeHHbI No4 MOYEBLIM My3bipem
BNepeau NpsAMON KWILKM, NOCPEAMHE KOTOPOrO MPOXOAUT NepeaHsis
4acTb YpeTpbl; 3aAHIOKW ero 4acTb NepecekanT CemsiBbiBOASLIME
npoTOKW, Takxe Bnapaiowue B ypetpy. pocTata siBnsetcs
KEnesoi, COCTOAIEN U3 MHOXECTBA MOMbIX TPyGYaThlX CTPYKTYp,
W BHYTpW BbiCTNaHa kneTkamu, BbipaGaTbiBaloWUMu 0co6bli

Bun cooky

Tonepeunslii pazpes

MepeaHss pons

Mpocrara CemsBbIBOAS- \'lperpa

L1e NpoTOKM :

Bokosas pons

Kenesa Kynepa XKenesbl, pacnonoxeHHble

nog moveucnyckatenb-
HbIM KaHanom

CeKkper, KOTOprVI BXOOMUT B COCTaB CnepMmbl U COAEPXUT nuTaTenb-
Hble BelleCcTBa And cnepmarto3onaos. Pasnuunble KaHanblbl
cnueawTCca u oGpaayroT 0Ba [ecCATKa KaHanos, Bnajawwux

B ypeTpy, B KOTOPYH B MOMEHT 3dKynauuun BblﬁpaCbIBaeTCH cekpeTt
npoctaTtbl BMeCTe€ C XUAKOCTbKO M3 CEMEHHbIX My3blpbkKOB

U cnepmatosongamun U3 au4yek.
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)KEHCKM E HAP )KH bl E XeHckas nonoBasi cUCTEMa COCTOMT M3 [ABYX 4YacTeM: HapyKHbIX
y MONOBLIX OPraHOB, HAXOAALMXCH CHAPYXM, N BHYTPEHHUX, KOTOPbIE
c00614aloTCs ¢ HapYXHbIMU. MONOBblE OpraHbl KeHLWUHbI YCTPOEHbI
nonOBbIE OPrAHbI TaK, 4TO NO3BOMAT et BECTU NOMOBYI0 XU3Hb W NPUHUMATbL yyacTue

B NPOAOMIKEHNN poaa.

XEHCKWE NOJNOBbLIE OPrAHbI P

., yngs
®danaonuesa Tpyda
NOXOXWA Ha OXOTHUYUA por
KaHan, CBOMM y3KUM KOHLLOM
coobLalowwmiics ¢ maTkon
(nepelweek), a WUPOKUM

B (popMe BOPOHKW (BOpOHKa)
OTKPBIBAKLWMNIACS B SUYHUK; NO
tannonuesoit Tpybe siiLekneTka
npoXoauT B MaTKy

Shraamx
ﬁl;lLleBM[J,Haﬂ Kenesa, npoussogsaliasa
rameTbl; MecTo pasBuTua U cospesa-
HuA ﬂﬁueKﬂeTOK, OTBETCTBEHHa 3a
BblpaGOTKy XKEHCKUX NnonosbIX
FOPMOHOB 3CTpOreHa W mporecTepoHa

Marka
nonbiii opraH, No opMe HanNOMUHaKWMA NepeBepHyTY rpyLy
C TONCTLIMU MbILIEYHBIMM CTEHKaMU (MUOMETDHIA), BHYTPEHHAA NONOCTb
KOTOPOTO BbICTNAHA CIIM3UCTLIM CNIOEM (9HAOMETPUIA), BO BPeMs KaX[oro
MEHCTPYanbHOrO LMKNa cHavana ysenuuusawymiics, a satem
oTCRavBalolMiAc (MEHCTPyaLus), 3HAOMETPHiA yaepXnBaeT onnoaoTBo- fnoaa BO BpeMA poAos
PEHHYI0 AILLEKNeTKY W NUTAeT 3apoAbill Ha NPOTAKEHUN BEpeMeHHOCTM

Buarajaume

__—— nonbli opraH € 31aCcTUYHbIMKU CTEHKaMu, COeAMHHlOLLWIﬁ
MaTKy C BHELIHe! CPepoil, KOTOpbIi NpedHasHayeH ans
BBeJEeHMA NOJIOBOro YneHa BO BpemMA COUTUA W BbIXoda

HAPYXHbIE XXEHCKUE NMOJIOBbIE OPIrAHbI (BYJIbBA) PACMNONOXEHUE XEHCKUX
NoNoBbIX OPrAHOB

Byropok Berepbl (no6ok) S

MepeaHss cnaika

Knwurop \.
OtBepcTue
Moyeuncnycka- KaniowoH knutopa
TENbHOTO KaHana
Manele nonosble ry6bl MpeaAsepue Bnaranuuya
W
3
Bonblme nonosble ry6bl > - BarunanbHoe otBepcTue
[leBcTBEHHas nnesa VeTbs
6apToNNHOBbIX
xenes

Y3afeuka nonosbix ry6
3agHasa cnaiika
AHanbHoe oTBEpCTUE

BynbBoi Ha3blBAIOT BHELUHWUE MOMOBbIE OPraHbl XeHLHbI. [pu CABMHYTbIX Begpax BUOEH NUb
Byropok BeHepel, unu nobok, koTopblit NpeAcTaBnsaeT coboi NOoAyLIeUKy U3 KUPOBON TKaHH,
3aluLatoLLylo Nexalyyio nog Heit NoGKOBYI0 KOCTb, W GonbluMe NonoBble ryGbl — KpynHbie
CKNafikv, BHELHSS NOBEPXHOCTb KOTOPbIX MOKPbITA KOXKEW, 8 BHYTPEHHSS yBNAXHEHA BA3KUM
CEKpeTOM COOTBETCTBYIOLMX Xenes; Gonblune nonosblie ryGbl npocTupatoTest o1 Gyropka BeHepsl
[0 NPOMEXHOCTU W 3aKPbIBAIOT OpraHbl, PacronoXeHHsle HUxe. o4 GonbWUMU NONOBLIMU
ryGamu HaxogsTCs Marble nonosble rybbl — TOHKME CKNAZKM KOXM, HA KOTOPbIX HET BOMOC

W KOTOpblE, COEAMHSACh, 3aKPLIBAKOT KIUTOP — ManeHbKuUil 3PEKTUNbHBIA OpraH, 3KBUBANEHTHBIM
MYXCKOMY MONOBOMY OpraHy, B KOTOPOM HaxOASTCS MHOTOYUCIEHHbIE HEPBHbIE OKOHYAHMS.

e
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MPOAONbHbLIA PA3PE3 BNATAMNULLA

~rrmgwwr —— bplownra
7z

MoyeTouHmnk

Werika maTku
BnaranuwHas aptepus

Mblwya, nogHumamwas
aHarnbHoe 0TBEpPCTME

MonepeyHas MblwLa
NPOMEXHOCTH

Bnaranuwe

MNpennsepue

Manas nonosas ry6a

Bonblwas nonosas ry6a

Braranuwe — nonbiii opraH, pacnonoXeHHbI 3a MOYEeBbLIM My3bipeM
nepeqg NpsIMOI KULIKOW 1 B BEPXHEN 4acTW COEANHAOLLMICS C Lieilkon
MaTKu, a B HUXHeil — C NpefaBepueM, HaxoAsLMMCs Ha ByNbBe,
MEXY ManbiMi NomnoBbIMM ry6amu. Y B3pOCNoil KeHLWMHbI BRaranuie
fgocTuraeT 8—12 cM B ANWHY, pasMep LIMPWHBLI BRaranuwa Bapbupyet-
Csl, MOCKONbKY €r0 CTEHKM OYEeHb SMACTUYHbIE; BRaranuile MoxeT
pacTsiHYTLCS BO BPEMS BBELEHMUS MONOBOrO YneHa Npu cCOUTUM U pofax,
Korga yepes Hero BbIXOAMT niof. Y AEBCTBEHHWL OTBEPCTME Bnaranuwa
MOYTH 3aKpbITO MeMbpaHoii, Ha3biBaeMoW JEBCTBEHHON MNEBON.

OCMOTP BJIATAJIALLA «
///‘\\/( 5

Martka

Bnaranuwe

NANBbMAPOBAHUE BINATANULLA

Cpean OCHOBHbIX BUAOB 06CNENOBAHUS KEHCKUX BHYTPEHHUX MOMOBbIX
OpraHoB BblAENSIOT NanbNUpoBaHWe Bnaranuiia, KOTOpoe NMpPOWU3BOAAT
npy TMHEKONOTNYECKOM OCMOTPE, CyThb KOTOPOro 3aKni4aeTcs

B TOM, 4YTO Bpay BBOAWT BO Baranuiie nauueHTKv ABa nanbua
(ykasaTenbHblit U CPESHMIA), NPU ITOM CHayana MpoLLynbiBas CTEHKM
BRaranuwia u noBepxHOCTb WeKW MaTku. [lanee Bpay HagaBnuBaeT Ha
BpIoLLHYI0 MONOCTb, YTOBbI MPOLLYNaTh BHYTPEHHWE NOMOBbIE OpraHbl
CBEpXy U ManbnupoBaTh CHU3Y BRaranuiie, onpegenss Takum oGpasom
MeCTONOMNOXEHNe, pasmMep W COCTOSIHUE MOMOBbIX OPraHoB.

XEHCKWUE BTOPWYHBIE NONOBLIE NPU3HAKKU

Y KEHLUMH UMeEeTCsi MHOXeCTBO
BTOPUYHBIX NOMOBbIX NMPU3HAKOB,
NpOSIBAAOLLMXCS B NEPUOZ NONOBOrO
co3peBaHus. Cpean camblx SBHbIX
MOXHO BbIAENUTb PasBUTUE TPYAHbIX
xenes (1), Ho ecTb u apyrue
TUMUYHbIE NPU3HAKN: Y KEHLLUHbI
Gonee HexHas koxa, Gonee
LUENKOBUCTbIE U ANUHHbIE
BONOCI, NIMHUS POCTa BONOC

Ha nby kpyrnas (2);

OTCYTCTBYET BOMOCAHOM

MoKPOB Ha nuue (3); HamHoro
MeHblUe BOMOC Ha Tene, Yem

Y MYXYMH, Y4acToK,

MOKPLITBIA N06KOBLIMM
Bornocamu, npuobpetaet
TpeyronbHyto dopmy,

MOyLWyo NpsMON NUHUEN

K BepxHeMy kpato nobka (4).

Y KeHLLUMH Tanus ToHbLue,

4eM Y MYXYMH, MbILLbI

MeHee pasBuTbl U ckeneT

Bonee nerkui, ¢ yskumu
NMHUSIMKM Nney 1 cnuHbl (5), 3aTo
Benpa y XEHLMH LWupe, Yyem

y MyXu4uH (6). B xeHckom Tene
NOAKOXHBIA XU pacnpeaensercs
B BbIMYKMbIX YacTsX Tena, noaTtomy
XeHWuHbl obnapatot Gonee
OKPYIMbIMA (DOPMaMK, YEM MYXYWHBI,
KUP Y KEHILMH HakannueaBTCs
B OCHOBHOM Ha begpax (7) u B rpyau.
W HakoHeL|, y XEHLLWH ronoc HamMHoro
BbILLE, YEM Y MYX4UH (8).

CreHka Bnaranu wa

NykoBuya npepsasepus

[lescTBeHHas nnesa

NykoBuyHoryGuaras Mbilla
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BHYTPEHHUMM KEHCKMMMU MONOBLIMU OpPraHamMu SABNATCA
)KE H C KM E BHyTPEH H M E SMYHUKN, B KOTOPbIX (hOPMUPYIOTCA SALIEKNETKN U BbipabaTbiBaloTcs
KeHCKMe MOonoBble ropMoHbl; dannonuessl TpyGbl, ABa Tpy6ONOA06HbIX
nonOBbIE OPrAHbI KaHana, B KOTOPbIX MPOWCXOAUT ONNOAOTBOPEHME; U MaTKa, rae

B Cny4yae onnoaoTBOpeHUs pas3suBaeTca HOBbIN OpraHusm.

XEHCKWE NONOBbIE OPIr'AHbl B PA3PE3E

BpiowHas nonmoct - e I

dannonuesa Tpyba

MATKA

OTOT nonblil OpraH, HanoMUHaKLWKiA No
opMe NepeBepHYTYIO rpyLy, B ANNUHY
cocTasnset 7—8 cM 1 B gnametpe
3—4 cm B camoit WMPOKOW YacTu, Becut
HemHoro meHee 100 r; pasmepbl MaTku
CUMbHO M3MEHATCH B nepuog bepemen-
HOCTW. B maTke BblAensiT ABa oTAena:
Teno, BEPXHIO0 YacTb MaTku, B KOTOPOM
HaxoauTcs pebeHok B nepuon bepemeH-
HOCTW, W LWeWKY, HUKHIOW YacTb,
coefiMHeHHylo ¢ Bnaranuuem. CTeHku
MaTKU COCTOST W3 Pasnuy4HbIX CMOEB:
3HAOMETPUA, CNU3NUCTOrO Cros,
BbICTMMNAIOWEro MaTKy, MUOMETpUS,
TOMNCTOrO CNOsi MbILWEYHOI TKaHW,
coctaBnsiollero 66mbluyl YacTb opraHa
B WWPWHY, U NEPUMETPUSA, TOHKOrO
HapYXHOTo CNosi COEAMHUTENBHON TKaHM,
KOTOPbIA HAa MHOTUX y4acTkax MOKpbIT

AnyHmnk

CobcTBeHHas CBsi3ka SNYHMKA

BpiowmHa
MepeaHss npsiMas MbiwLa
Teno matku

[Ho mewka [lyrnaca

Lleiika matkn
MoueBoit ny3bipb
JloHHoe counenenne
Mpsamas kuwka
Brnaranuwe
Mpepasepve Bnaranuwa
AHanbHoe 0TBepcTHe
Ypetpa
Manbie norosble ry6bl

BonbLure nonosbie ryGel

Knwrop NepUTOHEYMOM.
®ANNOMNUEBDLI TPYBbI

370 ABa kaHana, NoXOXMUe Ha OXOTHWYbM POra, COCTABMSIOLME B ANUHY 30uamu, KoTopble ABUraloTcs B MPOTUBOMNOMOXHOM Hanpaenenuu. Yactb
10—12 CM 1 BCEro HECKONMbKO MUNNMMETPOB B ANMHY. Kaxpas u3 Tpyb thannonuesoit TpyBbl, pacnonoxexHast GNuxe BCEro k MaTke, HasblBaeTcs
CyXaeTcs Ha KOHLE W BXOAWUT B MaTKy; B Hauane gannonuessbl TpyGbi nepeLIeiikom; Creayiolas YacTb, HAMHOrO WKUpe, Ha3blBaeTcsk aMnyno;
HaMHOrO LUMPE, WX Kpas OTKPbITbI B GPIOLIHYI0 MONOCTL BO3NE AMYHMKOB. TPETbs YaCTb Ha3blBAETC BOPOHKOM, MOCKOMbKY UMEeT NofobHyio opmy;
OcHoBHasi 3agava pannonuesbx TpyG — NpUHUMATL AALEKNETKY Kpas ee HenpaBuUmbHble W NPeAcTaBnsioT coboi yaNMHEHWs, Ha3biBagMble
W HanpaBnsTb B MaTKy: B HUX MPOUCXOAUT €€ ONMOAOTBOPEHUe CrepMaTto- KailMo#, koTopasi pacnonaraeTcs Ha suuHuKe.

XEHCKWE BHYTPEHHUE NOJIOBbIE OPrAHbI. BU CMEPEOU

BHyTpeHHee oTBepcTMe chanmnonueBbix Tpyd \ CTeHKa MaTku BHYTpeHHs MonocTs
40

£ Mepeleek —=

___ CobersenHast
cBA3KA AMYHMKA

Awmnyna A, £\ _—— An4Huk

B S % '
Kaitma _;u “‘) W ‘é Kentoe Teno
W 7 donnukynbl

Mepelueek maTku
BHyTpeHHee oTBepcTUe MaTKi

LLinpokas cBsiska

————— Llleiika maTkn
LlepBukanbHblin kaHan

HapyxHoe oTBepcTue matku

Cknapku LWeiku maTku o
A

A. TepumeTpuii
B. Muometpuit
C. OHpomeTpuit

Bnaranuwe
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BHYTPEHHAA CTPYKTYPA AWYHUKA

@OJ‘IJ‘lMKyJ‘IHprIe KneTku

19_, @) MepauuHbIi 00UMT ~_
= -a

CBsi3ka IMYHMKa

KpoBeHoCHble
COCyAbl ANYHUKa

Benoe teno — =

Xentoe Teno —

FAWYHNKM — napHble xenesbl, No opMe HanoMUHaLWWe MUHAAMbHbINA
opex, Y B3POCNOMN XeHLWMHbl AOCTUralT 3—4 CM B ANUHY U 2 CM

B WWPKMHY. B kaxgom snyHuKe BbIAENsOT ABE 30HbI: NEpUdEpUYEckyto,
KOpY, re HaxoasiTcsi PenpoAyKTUBHbIE KNETKM, U LIEHTpanbHy, cepauesu-
HY, COCTOSILLYI U3 COEAUHUTENbHON TKAHW. [TOBEPXHOCTHBbIN CrO KOpbl
YCTNaH KNeTOYHbIM CIOeM, pacTyliuMm SMUTENUEM, MOA KOTOPbIM
HaxoauTcs ToHkasi MembpaHa Benoro UBeTa, unu Genkosas oboroyka.

PacTywuin anutenuit

/ Benkosas o6onouka
Crpoma

IR

donnukynel AALekNeTkn Ha
pasnUyYHbIX 3Tanax passuTus

Co3speBLluit honnukyn sinLekneTkn

Mo3srosoe BeLlecTBO

Q0
fAnuekneTka

Huxe 3TOro CNOsi HaXoAMTCH CTPOMa — COCTOSILMA U3 COBAMHUTENbHBIX
KNeToK M TKaHew, 3TOT CNOM COCTABNAET TENO SUYHUKOB, B HEM HAaXoAsATCS
OCHOBHbIE CTPYKTYpbl OPraHoB: (OnnuKynbl AALEKNETOK pasnmnyHbIx
pa3mMepoB B 3aBUCUMOCTY OT CTENEeHU CO3peBaHns. B MOMEHT poxaerus
y fesoyku npucytcteyet okono 400 OO0 nepBuYHbIX OMIMKYNOB O4EHb
ManeHbKoro pasmepa, kaxaas U3 3TUX KNeToK SBRSeTCH nepBuYHON
ANLEKNETKON, TO €CTb HE3PENOit KEHCKON NOMOBON KNETKOM.

LIMTONOrMYECKUN MA3OK

OTOT ANArHOCTUYECKUIN aHanu3, Takke W3BECTHbIA kak Ma3ok ManaHuko-
nay, penawt Tak: GepyT obpasupl KNeTok, HaxOOALMXCS B CAM3UCTOMN,
BbICTUNAIOLLEN BRaranuue v WeHKy MaTku, U U3y4aroT NoA MUKPOCKOMOM.
OTOT aHanu3 Npou3BOAMTCS, YTODbI BbISIBUTL aTUMUYHBIE KNETKM, Mpu-
CYTCTBYIOLLME NPU NPESPaAKOBbIX OMyXONSsiX, UMM 3IOKAYECTBEHHYIO OMyXOrb
Ha HavarbHOW CTaguW, Korha OTCYTCTBYKT NpOsiBNEHWs 3aboneBaHus.
Takoit aHanu3 BbISBNSET BO3MOXHBIA pak LIENKM MaTku. AHanua atoT

O4eHb I'IpOCTOﬁ 1 efBa nu npuHecet 6ecnokoncTBo. YTobbl ero B3sTh, Bpay
nomeLlaeT Xxupypruyeckoe 3epkano BO Bnaranuiie M 4epes Hero BBOAUT
wnartesb, KOTOpPbIM Cnerka CerﬁeT No CTeHKaM [AHa Bnaranuiia u nosepx-
HOCTW LUENKN MaTKM. I'IonyquHble 06pa3ub| noMeLlarnT Ha CTepuibHble
CTekna W HanpasnAwT B na60paTopmo, rae u3yyarT nog MUKPOCKOMNOM.
Takum o6pa30M MOXHO BblABUTb, ABNATCA NN KNETKU HOPManbHbIMU UK
B HUX NPUCYTCTBYET YTO-TO aTUMNUYHOE.

I'IonyquMe UUTONIOrMY4YeCcKoro maska

CrepuribHble
nepHaTku

Crepunb-
HbIE CTEKNa

3akpenuTent

Wnavens

&::_——:,:—'_iD

LWnatens

fHekonornyeckoe
3epkano

Weiika maTku
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MEHCTPYAJbHbIN
LIKUKN

NMOAOBAfA CUCTEMA

XeHckan nonoBas cuctema umeet UMKNUYeCKYH aKTUBHOCTD,
ONUTeNbHOCTb UMKNa cocTaBnAaer I'IpM6]'II/I3MTeJ'IbH0 28 pHelt un Xapak-
Tepusyetca perynapHbiMi KpOBAHbIMU BblA€NEHUAMWU, KOTOPble ANATCA
C MOMEHTa NnoyioBoro co3peBaHMA 4O MeHOnaysbl U NpepbiBaTCA
TONbKO BO BpemA 6epemeHHocm.

FOPMOHANbHASA PErYNAUUA MEHCTPYANbHOIO LUKKNA

(prnuauHr-
thakTop)

A1
Wy

N

acr
(thonnukynocTumy-
TMPYIOLLMA FOPMOH)

o

>

.

SAMYHUKN NPOM3BOAAT AMLEKNETKN U 334€/CTBOBAHbI

B 9HOKPUHHON cucTeme, 0be UX PyHKLMM perynupytoTcs
rUnocu3HbIMK roHagoTponuHamu. OBpasoBaHue siiiLEkneTok
HauMHaAeTCs B Mepuog NONMoBOTO CO3PEeBaHMs, KOrAa LUKNUYHO
nog BnusHuem OCI nepsuuHble GONAUKYMbI B SUYHUKAX
HauMHaIT CO3peBaTb BMECTE C 00LMTaMy, COAEpXKaliMMUcs
B suuHuKax. Mo mepe cospeBaHus onnukynbl BeipaGaTbiBa-
10T 9CTPOreHbl, KOTOPbIE TOTOBAT MATKy K BO3MOXHOMY
NPUHATUID ONMOAOTBOPEHHOM SIALIEKNETKM.

Bo Bpems kaxgoro uukna Tonbko oauH donnuKyn
CO3peBaeT B ANYHUKE, TOTAA Kak Apyrue atpoupoBaHbl.
Yepes 14 gHen nocne Havana uukna ¢onnukyn cospesaet
W U3 HEero BbIXOAWT CO3peBLIAs ANLEKneTka — 3To
Ha3blBaeTCA OBYNsLMen: siLeKkneTka, cofepxaliancs

B SINYHUKE, BBIXOAUT U3 HEro U NpoXoauT B hannonuesy
Tpy6by, 4TObbI TAM BCTPETMTLCS CO CNEPMATO30MAOM,
koTopbii 6bl ee onnopoteopun. Mog Bosaeictauem NI
ocTaTku oNnuKyna npespawjalTcs B Xentoe Teno,
KoTOpOe NpOAONXKaeT BblAeNATb 3CTPOreHbl U HaunHaeT
BblpabaTbiBaTh NporecTepoH. Ecnn onnopfotBopeHus

He MPOWCXOANT, XenToe Teno atpodupyeTcs, npespaLjaeT-
cs B 6enoe Teno u npekpaliaeT BbIAENATb rOPMOHbI, M3-3a
4ero HauuHaetcsi MeHcTpyauyusi. Liukn nosTopsieTcs BHOBb
1 BHOBb, MOKA HE HACTYnWUT GepeMeHHOCTb, O MeHonay3bl.

KMHHMKM

[eATenbHOCTb XEHCKOW NONOBOK CUCTEMBI
KOHTpPONUpYyeTCs runoTanamycom u runodu-
30M, KOTOpble BbipabaTbiBaloT rOPMOHbI,
BO3AENCTBYIOLME HA SUYHUKM W perynupyio-
e Ux AesTenbHoCcTb. HaunHas ¢ MOMeHTa
NoNoBOro CO3peBaHWs runoTanamyc
HauuHaeT Luuknuyecku BbipabaTbiBaTh
rOPMOHbI, BO3AENCTBYlOWME Ha runodu3a

W CTUMynupylowmne ero Kk BbipaboTke
rOPMOHOB. OTU FOPMOHbI, ynpasnsiowne
AeATeNbHOCTbIO ANLEKNeToK, Ha3biBaKTCA
roOHagoTpPONMHaMu: ONNNKYNOCTUMYNUPYIO-
Wi ropMoH, unu ®CI, 1 NTenHU3NpyLLni
ropmMoH, unu JIT. 3Tn ropmoHbl perynupytoT
AeATENbHOCTb SUYHUKOB, CTUMYNUPYKT pocT
oBapuanbHblx onnukynos, BblpaboTky
KEHCKMX MONOBbLIX FTOPMOHOB [aCTpOreHa

W nporectepoHa] v onpefensioT OBYNALMIO.
B cBot oyepeab, ropmoHbl, BbipabaTbiBae-
Mble SMYHMKAMW, MOMUMO BCEro NpoYero,
LMKINYHO TOTOBAT MaTKy K NMPUHATUIO
ONNIOAOTBOPEHHOI ANLEKNETKN.

nr—po
(pUnnanHr-
takTop)

Imnodus

nr
(ntoTenHnanpyio-
WA rOPMOH)

UMKN ANYHUKA

3epHucThIit cnoit

3epHMCTbIe KneTku

Mpo3payas 30Ha

a \ ", OkaiiMneHHas

“\ 2 et Al/ KOpoHKa

MepBuYHbIN oouuT ' %»@‘—ﬁ”m\ ’,/ /_ﬁfonnmxynapHaﬂ
Nuf! o = k. KMAKOCTb

\,Qgcgépamubm«%ru nuecu et A
— BHyTpeHHss oGonouka

£ e ™\ [paathos yTP
§ ~opooRek BHeluHsisi 0Gonouka

Benoe Teno

fAnuekneTka

Xentoe Teno

OBAPWAJIbHBIE TOPMOHbI:
3cTporeHsl
->+ [lporecTepoH

TMNO®U3APHBIE TOPMOHbI:

OCI (ponnukynocTuMynupyioLiuit FopMoH)
NIT (NI0TENHU3NPYIOLMIA TOPMOH)



[MepsuyHble honmukynabl Nod MUKPOCKONOM.

®A3bl MEHCTPYANIbHOIO LUKWKNA

PenpoayktuBHbIi nepuog A
| 1 MeHcTpyauus
| Bpems xn3Hu siiLekneTkn
; Bpemsi Xu3Hu cnepmato3onaos

] bBesonacHble fHu

B cpegHeM MeHCTpyanbHbIA LMKN ANKTCS

28 fHeW, HO 3TO abCOMIOTHO HOpManbHO, ecrnu
OH cocTaBnsiet ot 21 go 35 gHen. Mpu kaxgom
MEHCTpyanbHOM LMKNe SUYHUKW BblpabaTtbiBatoT
1 BbICBOOOXAAIOT 3penylo ANLeKneTky, roToByto
K ONnofJoTBOPEHMIO, W BbIAENSIOT XEeHCKNe
MomnoBbIE FOPMOHBI, KOTOpble TOTOBAT MaTKy
K MPUHSATMIO ONNOLOTBOPEHHON SfLIEKNETKM,
€CnK NPoN3OLLNO ONMNOAOTBOPEHNE, a Takxke
0Ka3blBalOT KOMNNEKCHOE AedAcTBUe Ha
XEHCKMI opraHu3m. HyxHo ckasaTb, 4To
OBYNALMA NPOUCXOANUT B CEpeanHe Lukna

1 NPOAOMXKMTENBHOCTb XN3HU ARLIEKNETKN,
kak 1 CnepMaTo3oMAoB, OrpaHNyeHa.

B meHcTpyanbHOM Lukne aTta dasa
Ha3blBAeTCA PenpoAyKTUBHEIM NEPUOAOM, BO
BPEMSI KOTOPOrO CeKCyanbHble KOHTaKTbl
MOryT npuBecTH k bepemeHHOCTH, Apyras
asa, HepenpoAyKTMBHAs, OTHOCUTCS KO
BCEM OCTaNbHbIM AHAM LWKNa, BO BpeMs ee

MepBuYHbIN

onnukyn onnukyn

nr
OcTporeHbl

WameHenms ;
B 3HAOMETPUM < >

Ao =

e

MeHcrpyauus ®asa poca

TeopeTnyeCKn BepOATHOCTb ONNoA0TBOPEHUA
OYeHb HKU3Kafd.

OYHKUMA MaTKu 3aknioyaetcs B yAepKaHuu
0Nno40TBOPEHHON ANLEKNeTKN U NUTaHWN

1 pasMelLleHun nnoaa Ha NpoTsKeHNM
BepeMeHHOCTU — Mpu KaXAOM MeHCTpyanb-
HOM LMKNe BHYTPEHHSS1 NOBEPXHOCTb MaTKM
TOTOBUTCS K NPUHATUIO OMNOAOTBOPEHHON
Anueknetku. B nepsylo dasy uukna
SUYHUKAMKN BbIAENAKTCS TOPMOHbI 3CTpOre-

Hbl, NoAroTaBnMBawlLMe MaTky k dase pocra:

PassuBatowmiics [paadoB nysbipek

MporectepoH

MEHCTPYAABHBIW LIMKA 165

MomeHm osynsyuu nod MUKPOCKONOM.

MATKA B NMEPKUOJ MEHCTPYANbHOIo LUMUKNA

Osynsums XKentoe Teno Benoe Teno

CMM3NCTbIA CNOW, BbICTUNAKOLWMUIA BHYTPEH-
HIOKO MOBEPXHOCTb MaTKW, 3HLOMETPUN,
yBENMYMBaETCS B pa3Mepe W roToBUTCS

K BO3MOXHOMY pasMelLleHuI0 OMnoA0TBOPEH-
HOW ANLeKneTKu.

lMocne oBynsumMmM, BO Bpems BTOPOI dasbl
LMKna, nNporecTepoH, BblpaboTaBLunics
KENTbIM TENOM, NPUBOAMT K hase cekpeuym:
CNoi SHAOMETPUS NPOAOMKAET YBENMYNBaATb-
CS, ero xenesbl akTUBUPYIOTCS, B HEM
pa3BMBalOTCH KPOBEHOCHbIE COCYAbI.
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MOJIOYHASA XENE3A

B petckom BO3pacTe rpyab easa MOXHO
CynTaTb OpPraHoM: XOTA COCKM HEMHOro
OTNIMYaKTCA OT KOXW LUBETOM, OHU NpakTuye-
cku nnockue. 910 XapakTepHo And CoCkoB
Manb4yuKoB; y AeBO4YEK B BO3pacTe 8—9 net
COCKW CTaHOBAITCS «KHOMKOMOLOGHBIMMY,
rpyab Ha4YnHaeT pa3BuBaTbCA NOA4 BIUAHUEM
rOpMOHa 3CTporeHa — 3TO NpPOAOKaeTca

MonoyHas xenes3a — 370 NapHbIA CUMMETPUYHBIA OpraH, pacnono-
XEHHbIN B BEPXHEW YacTU TOPCa M OTHOCALYNIACS K XKEHCKOW NONoBOM
cucteme. XoTs OHa OTHOCUTCS K BTOPUYHBIM MOMOBBIM MPU3HAKaM,
BbINOMHAET UCKNIOYMTENBHYIO (DYHKLMIO: 3ecCh BblpabaTbiBaeTCcsi MOMOKO,
KOTOpOE fBMSETCH OCHOBHBIM MUTAHWUEM ANS HOBOPOXAEHHOTO.

PA3BUTUE MONOYHOW XENE3bI

B TeyeHne 5—9 ner. e
< «KHonkono-
ny [no6Hasy 4
TpyAb
10 nert pyab nogpocTka pyab B3pocnoit
4 KeHWUHbI
BHYTPEHHEE CTPOEHUE
MOJNIOYHOM
XENE3bl
[' T
AumHycbl

MonoyHble npoTokn

)upoBas TkaHb

MonouHas
nonoctb

Cocok

Byropku
MoHTromepu

Apeona

MonouHble xenesbl UMEKT OKpyrnyl GopMy M cocTosT u3 15—

20 oTgenbHbIX Aoneit, pa3aeneHHbIX XUPOBO TkaHblo. [JoAN MOMOYHbIX
Xenes cocTonT u3 obpasoBaHuil, Ha3blBAIOLLMXCA aLMHycamn, — 31O
ManeHbKMe MELLOYKN, CTEHKN KOTOPbIX COCTOST U3 0COBbIX KNeTok,
cnocobHbIX BblpabaTbiBaTb MOMOKO. ALUMHYCbI COEAMHEHBI C AMUHHBIMM
kaHanamu, kotopble coobatTcs mexay coboit, obpasys 6onbluve
kaHanbl, CXOAALWMECs B KPYMHbIE KaHamnbl KaX[oi [AONN — MOMOYHbIE
npoToku. MonoyHble NPOTOKM, UAYLNE HapyXy, HENOCPEACTBEHHO Nepea
COCKOM pacLUMpSItoTCst W COCTaBSIOT MOMOYHYI NONOCTb.

Apeona

Byropku MoHTromepu CybrpynHas cknagka

Y B3pOCNON XEHLWWHbI rPyAb UMEeT Nonycdepuyeckyio Unn KOHUYECKyo
chopmy, XOTS pasmepbl U opma rpyan MoryT BbiTb pasHbiMi. MpumepHo
B LiEHTPe rPYAM HaXxoauTCs COCOK, KPYrnoe BO3BbILIEHWE TEMHOTO LBeTa,
B KOTOpOE W3HYTPYW rpyaW BnajaloT MOMOYHbIe NpoToku. COCOK OKpYXeH
apeoroit, Kpyrnoi NMrMEHTHOM 30HOW, pa3mepbl U LBET KOTOPOM Takke
6blBatoT pa3nuyHbiMu. Ha apeone Haxogutcst oT 12 go 20 Bbinykmo-
cteit, 6yropkos MoHTromepu, — 0cobbIX CambHbIX Xenes.
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HA MOJIOYHYIO XENE3Y B TEYEHUE MEHCTPYANbHOIO LUUKIA

Xentoe Teno

Osynsiuus

Benoe teno

) 333 [ T T |
LR
o ,,.‘.T» Mporécrerjon NQML‘WW‘,M-MT*“”, I
e 00 B
palt L L3 o 1o g 12 58
MeHcTpyaums OBynaLMs MeHcTpyaLus

Mpu KaX[oM MeHCTpyanbHOM Lukne NOf BIWSHUEM TOPMOHOB,
BbipabaTblBaeMbIX B SIMYHMKAX, TPyAb NPeTepneBaeT HEKOTOpble
W3MEHEHUs! U NOArOTABNUBAETCA K BEPOATHOM GEpeMeHHOCTU.

B nepsoit thase uukna nog BAUSIHUEM ICTPOrEHOB, CEKPETUPYEMbIX
pa3BuBaloWMMC (QONNUKYIOM, MPOUCXOAUT YMHOXEHWUE KNeTok,
CnocoBHbIX BbipabaTbiBaTb MONOKO. M3-3a 3TOr0 HauuHas ¢ 8-ro AHs
UMKna MoXeT HabnioaaTbcs HeGOMbILIOE YBENUYEHUE (OPMbI Tpyay.

FOPMOHANbHAA PErynauuna
BO BPEMA KOPMIIEHWA TPYAbIO

y .

y \
f/ / 55-—\*\—~—~——— Tunotanamyc
= . . —————— Tunocma
MponakTuH
OKCUTOLMH

HepBHble MMNYnbCbI

CTumynupoBaHue Cocanve

Bblpa60TKM Monoka

CoKpallieHue aLuHycoB
W MOMOYHBIX NPOTOKOB

Mocne pofoB Noj BNWUSHUEM FOPMOHA MPONAKTUHA MOJOYHbIE
Kenesbl akTUBMPYIOTCS M HauuHAlOT BblpabaTbiBaTb CEKPET — MOMOKO.
CocaHue rpyau MrafeHuem npoBouupyeT BbiCBOBOXAEHUE NponakTUHa
W NoAAepxuBaeT BbIpaboTKy MOMOKA Ha MPOTSKEHUM TOrO BPEMEHM,
noka manbilw coceT. Kpome Toro, cocaHue ManblloM rpyau npoBsouu-
pyeT BblpaboTKy OKCUTOLMHA, FOPMOHA, KOTOPbIA Bbi3blBAET COKpalle-
HUe TpyaHbIX Xene3 u obneryaeT BbIXo4 Momnoka u3 cocka. Korga
3aKkaHuyMBaeTCs Nepuos KopmneHus pebeHka rpyablo, rpyaHble Xenesbl
npekpawialT BbipabaTbiBaTb MOMOKO M NEPexoasT B CTAAMI0 NOKOS.

Bo BTOpO# ¢haze uukna, nocne OBYNSLUMM, KXENTbIM TENOM BblpabaTbl-
BaeTCs NPOrecTepoH, KOTOPbIA CTUMYNUPYET pa3BUTUE aLMHYCOB U B TO
Xe Bpems yfepxuBaeT Gonbluee KONMYECTBO BOAbI B OpraHu3me, Yem
06bluHO. M3-3a aTOrO rpydb elle Gomblue yBenuuMBaeTcs B pa3mepax:
K OKOHYaHWIO LWKNa rpyfib yBeNUYMBaeTCs W yNnoTHseTcs. B Havane
MEHCTPYanbHOro LMKNa, BO BPEMs MEHCTpyauuu, rpyab yMeHbluaeTcs
B pasMepe U CTAHOBUTCS MEHee MIOTHOW. 3aTeM LuKN NoBTopsieTcs.

W3MEHEHUE MOJIOYHbIX XENE3
BO BPEMA BEPEMEHHOCTHU

YBenuyexune
XMPOBOW TKaHK

YBenuuexve
alnHycoB

MonoyHble
npoTOKM

YBENMYeHe MONOYHBIX
NPOTOKOB B pasmepe
W KonuuecTse

AumHycsl

I'pymb B 0GBLIMHOM COCTOSIHHH n He B

HOCTH

Ha npoTsixeHun GepeMeHHOCTH Mog AeACTBUEM FOpPMOHA mporecTepo-
Ha Tpyfb NpeTepneBaeT pAA U3MeHeHM. Ye HauuHas ¢ nepeoro
Mecsila GepeMeHHOCTH MOXHO OTMETUTL YBENUUYEHWEe KONuyecTBa
MOMIOYHbIX MPOTOKOB U YBENUYEHUE FPYAM B pasMepe, uTo sBnsieTcs
nepebIM npusHakom GepemeHHocTu. Ha nocnegHem mecsue Gepemen-
HOCTW MPOMUCXOAUT YBENUYEHUE KONUYECTBA aLMHYCOB, YTOBbI rpyab
Bbifensna Gonble Moroka.
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CEKCYAJIbHbIE
UMMNYNbCbl N OEUCTBUA

CekcyanbHOCTb OXBaTblBaeT MHOXECTBO aHaTOMUYECKMX,
NCUXONOrNYECKNX, a TaKkKe 3MOLUOHANbHLIX acNeKkToB, KOTOPbIE
CBSi3aHbl, C OAHON CTOPOHBI, CO CNOCOBHOCTbIO Pa3MHOXEHUS

1 rapaHTUell NpoLONKEHUs BUAA, @ C APYrol — CO CnoCOBHOCTbI
nonyyaTb M JOCTaBNSATb YAOBONLCTBUE.

®OPMWUPOBAHMWE NONOBOW NPUHALNEXHOCTH

lMonosble
Xpomocombl XY

Monosble
XPOMOCOMbI XX

My»(cxme W XeHckne
roHagp!

Andnnkn Ak

Myxckue HapyxHble
reHuTann

HKeHckue HapyxHble
TeHuTanmn

Mcuxonornyeckue 1 coupansHble akTopbl
(vms, opexpa nT. A.)

Monosas
NPUHAANEXHOCTD

Porb nona

Bce 0cobu YenoBeveckoro Buga pasfensatoTcsl Ha MYXYMH W KEHWMH
M C CaMoro Manoro Bo3pacTta OLlyWatoT YyBCTBO NMPUHALMEXHOCTH

K ogHOMy unu apyromy nony. Mon Yyenoseka onpeaensieTcst B MOMEHT
3a4yaTus W 3aBUCMT OT MOMOBLIX XPOMOCOM crepmaTtosonaa

W ANLEKNeTKU: B MOMEHT ONNOAOTBOPEHUS ANLEKNeTKU cnepmaro-
3oupom onpegensietcs non 6yaywero peberka. Mog Bo3geicTBuEM
TOPMOHOB MONOBbLIE OpraHbl NoHayany He BbIENSAIOTCS, HO BCE Xe
pa3BMBalOTCS, W K TPETbEMY MecsLy GepeMeHHOCTU yxKe MOXHO
YCTaHOBMTb NOM NnoAa. B MOMEHT poxAaeHWst N0 HapyXHbIM NOMOBbIM
opraHam onpegenstT non pebeHka — ¢ 3TOr0 MOMeEHTa Ha
hopmMUpOBaHME MOMOBOI MPUHAANEXHOCTU BAUSIOT TaKKe Apyrue
haKTopbl, @ K oAy Unu ABYM Manb4uk Unu [eBoyka, ewe He cnocob-
Hble ONpeAenUTb aHaTOMMUYECKYI0 pasHuLy MEXAy nonamu, OTHOCST
cebs K TOMy UM MHOMY NONy NO TUMy reHuTanuit. C 3TOro BpemeHu
pebGeHoK noa [EeiCTBUEM OKPYXEHWUS KOMUpyeT Mpucylune cBoemy
nony Mogenu noseaeHus.

®AKTOPbI, NPUHUMAIOLLKE YYACTUE B ®OPMUPOBAHUN CEKCYANNIBHOIrO UMNYNbCA

B 06blYHbIX YCNOBUSX BCE MIOAN MCMbITHIBAKOT
onpepeneHHble cekcyarnbHble UMMYNbCbl,
KOTOPbIE CIyXaT WCTOYHUKOM (haHTasuni,
B Gonbluelt unu MeHbluen cTeneHn nobyxaato-
LMX MCKaTb IPOTUYECKUE CUTYaLUM, CXOAHble
¢ daHtasuamu. CekcyanbHble UMAYMbChI

/’ CekcyanbHble cTUMYbI

[Meuxonoruyeckue
1 BMOLMOHaNbHbIE (haKTOpb

[MpomexyToy-

B MepByl o4vepeab 3aBUCAT OT aKTUBHOCTU HbIi MO3T

LIeHTpanbHOM HEPBHOM CUCTEMbI M FOPMOHanNb-
HbIX (pakTOpOB. MIMNynbC BO3HWKAET B MPOMEXY-
TOYHOM MO3re, B KOTOPOM HaxoAuTcs runotana-
myc. [IpOMEexXyTOUHbIA MO3r BXOAUT

B nuMbuUYeckylo cuctemy, B koTopoil bnarogaps
0cobbIM MeXxaHu3MaMm BO3HUKAeT «Uckpay,
pasxuraiowias cekcyanbHoe xenanue. Ho ecnu
Y XMBOTHbIX NUMBUYeckas cuctema sBnseTcs
CamMOM NPUMWUTUBHON 4acTblo MO3ra, TO

y YenoBeka 3TO camasi pa3BuTas ero 4acTb,
koTopas cnocobHa perynupoBaTb CBOK

CekcyansHoe <€
Xenanue

c KODB FOfIDBHOTO MO3ra

[apmost (aHpparetsl,
3CTPOreHbl, roHafoTPONMHbI)

LEeATeNbHOCTb: B KOpE TONOBHOMO MO3ra
HaxoasTCs LUEHTPbI, ONpeaensiolWne UHTENNeKTy-
anbHyl [esiTeNnbHOCTb, Kopa reHepupyet
BHYTPEHHUE MUMNYMbCbl U DUNLTPYET BHELIHKE,
noaToMy YenoBek cnocobeH ycunusatb uiu
aHHynMpoBaTh CekcyanbHble uMnynbcel. Cpeam
NPUYMH, N0 KOTOPbLIM 3Ta CMOCOBHOCTL YernoBeka

TaK BaxHa, BaXHYH pONb UrpatT ncuxmyeckue. rVM'IU[]JVB

e ——

P € TINZLTs

Hapnoyeysnkm SMHMKN Snukm



OPOrEHHbIE 30HbI

Kak Y XMBOTHbIX, TaK U y Yenoseka IpoTUYeCKUe UMNynbCbl MOTYT
6bITh pasfnMyHbIMU: 3pUTENBbHLIMNU, 060HsATENbHbIMY, CNyX0BbIMMU,
ocsa3aTenbHbIMU W T. A. Y XUBOTHbIX CaMbiMm G(b(peKTVIBHbIMM
uMmnynbcamu ABNATCA oboHsTenbHble, TOrAa Kak y YenoBseka
ocA3aTenbHble, NO3TOMY Bbinu paspa60TaHbl «KapTbl» 3POreHHbIX 30H
MYX4YUH U XEeHWUH — TeX, Npu nackax unu CHy‘-IaI;IHOM npuKocHose-
HUW K KOTOPbIM BO3HUKAIT CeKCyalbHble UMNYNbChl.

Tem He MeHee CMOCOBHOCTb YeNOBEYECKOro MO3ra UHTEpnpeTupoBaTh
UMNYNbChI KaK 3pOTUYECKME OYEHb LIMPOKA M pasHoobpasHa, NoaToMmy
HEBO3MOXHO NEepedyncnuTb Bce (akTopbl, KOTOPbIE MOTYT CTUMYMMPO-
BaTb CeKcyarnbHOe BriedeHue. Y yenoseka ecTb 0cobasi cnocoBHOCTS,
UMeloLas ncuxonoruyeckue npuumHbl, Gnarogaps KOTopoit MoryT
BO3HMKATb 3POTUYECKME M CeKCyamnbHble UMNYnbChl. CekcyanbHbIMU
CTUMynamu Takxe MOTYT CyXWTb TOMbKO (u3anyeckue Bo3byautenu.
Ho ocobyto ponb B 06pa3oBaHuu cekcyanbHbiX UMMYNbCOB U XenaHui
urpaet BooGpaxeHue.
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Mpamas kuwka
OpernpoBaHHbIil NONOBOM YneH

CEKCYANbHbIE AENCTBUA

B oTnuune OT XMBOTHBIX, ANS KOTOPbIX aKT COUTUS WUrpaeT Nulb ponb
NPOAOIKEHNS poda M ABNAeTCS pedneKkTOpHbIM, NoaN MOoryT
HacnaxpaTtbcst boraToi cekcyanbHOW XU3Hblo. B NoHATUE cekcyamnbHbix
AeNCTBU BXOAAT NOLEeNnyW M nacku, CTUMyNAuuUs reHuTanuit rybamu
1 A13bIKOM, OpanbHbIil CEKC, BarMHanbHOE W aHanbHoe CouTHe...
NMiobas cekcyanbHas npakTuka, ocylecTBnsiemas ABYMs B3pOCMbIMU
nofbMu no 060104HOMY KenaHuio, MOXeT Ha3blBaTbCH HOPMarnbHOM.
Tem He MeHee camoit pacnpoOCTPaHEHHOMW, HO He €AWHCTBEHHOW
ceKkcyanbHOM NPakTUKOW BO MHOTMX COLMYMax W KynbTypax cuutaetcs
aKT BarvHanbHOro COMTUS, TO eCTb BBEAEHWE 3PErMpoBaHHOMO
MonoBoro YneHa BO BRaranuiie, — COBOKYNMEHWe, WNW MONOBOW aKT.

Moyenyu 8 2ybbi
cyumatomes 00Hol
U3 cambIx
pacnpocmpaHeHHbIX
¢hopM ceKcyanbHo-
20 KOHMakma

U Mo2ym 58/19mbCA
npentodueli

K Nomoeomy akmy.
Ha ¢pomo ebi
sudume ckynbnmypy
0. PodeHa
«Toyenyty.
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UHUKJT nonoBoro
OTBETA YEJIOBEKA

Ha cxeme CnoxHo nokasaTb LWKMN NOMOBOrO OTBETA YeNOBeka, MOCKOMbKY
peyb MAET O nocneaoBaTenbHbIX JeNCTBUSX, KOTOPble MOTYT NPUHUMATh
pasninyHble OpMbl, HO 0BLIYHO ANS OMMCAHMS 3TOTO LiMKNa 3a OCHOBY
Bepetcs paboTa ABYX BMAHbIX cekconoroB Bunbsma MacTepca

1 BupaxuHum [KOHCOH, koTOpasi no3xe bbina NpuHaTa W Apyrumu
akcneptamu. MonoBoi OTBET YenoBeKa YCMOBHO pa3gensercs Ha
yeTbipe ¢hasbl: BO3GYxAeHUA, NnaTo, opra3ma u paccnabnenus.

PEAKLUMK
HA CEKCYAIIbHOE Koxa aumacT
BO3BYXOEHUE KpacHeTb
YBenuyueaeTtcs 4yactorta AblxaHus
— Yckopsietcs
cepauebuenve

CokpalualoTcs nuueBble,
GpiolHble N MexpebepHble
MbILL|bI

+ YBenuuusaetcs

NoBblwaeTcs KpoBfHOE — ———
noTooTAeNeHne

naBneHune

Kpome TUNNYHBIX M3MEHEHUN
B MYXCKUX HapyXHbIX NOMoBbIX
opraHax BO BpPeMsi CekcyamnbHo-
0 BO3DYXAEHUS KaK Y MYX4MH,
Tak M y XeHWWUH UMeeT MecTo
cepus peakuui Tena.

\)‘
dadlab

JpoTuUyeckas CTUMYNALUA BbI3bIBAET ONPESENEHHbI YPOBEHb
cekcyanbHoro BO3GYXAEHUS W aBTOMaTUYECKU MPOU3BOAUT CEPUID
(hU3NYECKMX NOMOBLIX OTBETOB, OAWHAKOBBIX ANs BCEX Nofent

W pasnnuyalolyuxcs B 3aBUCUMOCTH OT MOMOBOI NMPUHAANEKHOCTH.

MY)XXCKOW NONOBOW OTBET

B0O3MOXHbI
HOBbI Oprasm

Oprasm

Mnato

Paccna6neHue Pedpaktep-

HbIl Nepuoa

Q
X
&
AN
o

Bpemsi

Y MyXuuHbl B (ha3e BO3OYkAEHMA 3arnyckaeTcs HEPBHO-COCYAMUCTHIN
pednekc, Bnarogaps koTopomy 60onbLIOE KOMMYECTBO KPOBW MpunuBaeT
K 30He MONOBbIX OpraHoB, W B 0COBEHHOCTW K MOMOBOMY UneHy, W3-3a
Yero HauuHaeTcs apekuus. B dhase nnato nonosow uneH NoAgepxwBa-
eTcs B BO3OYXAEHHOM TBEPAOM COCTOSIHWW, YTO MO3BOMSET BbINOMHUTL
contne. Korpa cekcyanbHoe BO3OyxaeHWe AOCTUraeT onpefeneHHoro
nopora, pednekTopHO NPOMCXOANT ISKYNALMA, KOTOpas CONpOBOXAAETCS
oprasamom. 3atem B chase paccnabneHus KpoBb OTXOANUT OT NONOBbIX
OpraHoB W 3pekuus npekpailaetcs. lNocne oprasma HacTynaet
pedpakTepHbIit Nepuoa, BO BPeMst KOTOPOrO, BHE 3aBUCMMOCTYW OTTOrO,
NOAAEPXKMBAETCS PEKLNS UMK HET, HEBO3MOXHA HOBast JAKYNALMS.

U3MEHEHUA B MYXCKUX NMONOBbLIX OPFAHAX HA NPOTAXEHWX NONOBOIO OTBETA

®da3za Bo30y:KACHHS

Opekums
MonoBoro unexa

Moobem anyek

Putmu-

®a3a oprasma Yyeckoe

aHanbHoro

u‘?‘@\i J) ’\K\ &]ﬂff’/y/ }/ /!//C(bMHKTepa

sKkynaums

(%

2 4 CokpalyeHue
conyTCTBYKOLIVX

PUTMUYECKOE COKpaL|eHHe ceKcyanbHbIX

MbILLIL, CTEHOK YpPeTpbl ‘ Xenes

®da3a nmiarto

Paclunpenne ronosku

MonoBoro YneHa
Cekpeuus

// __——xene3 Kynepa

YBenuuenne
su4yek B pasmepe

BblaeneHne cmasbiBalolLent

KUOKOCTN U3 Xenes Kynepa —— TlogbeM suvek

®a3a paccradiaenns

— Onyckanue
1 YMEHbLUEHE
fAn4eK B pasmepe
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XEHCKWIA NONOBOW OTBET

Oprasm  Bo3amoxHblit
HOBbIA Oprasm

Paccna6-
nexve

Bo3byxneHue

Y XeHWuHbl B ¢pase BO3GYkAEHUA BOMbLIOE KONUYECTBO KPOBK
NpUnMBaeT K 30He MONMOBbIX OPraHOB, 0COBEHHO K CTEHkaM Braranuiia,
13-3a 4ero NpoucxopnT HeHOMEH MCMapeHus ¥ CTeHKM Bnaranuiya
BbIJENsIoT cMasky. B To xe Bpems rpyAb cnerka yBenuiyusaetcs

B 0O6beMe 1 COCKN CTaHOBATCS TBepAbiMYU, HabyxatT. Ecnn ypoBeHb
cekcyanbHoro Bo3byxaeHus nopfepxuBaeTcs, KeHWMHa JocTUraeT
CTaLMOHapHON (asbl, NpU KOTOPOW KPOBb MPUAMBAET K HapYXHOM
yacTi CrM3uCTON BRaranuwa, camoil YyBCTBUTENbHOW 30HE,
ABnslLencs Tak Ha3biBaeMon «nnatdopmoit oprasmar. Korga
ceKkcyanbHoe Bo3byxeHWe AOCTUraeT onpefeneHHoro nopora,
NPOUCXOANT OpPra3m — Cepusi PUTMUYHBIX COKPaLYeHWA MbILL MaTKK
1 OKpyXaloLwux Bnaranuwie v aHanbHell CUHKTEP. TN COKpaLleHus
COMpOBOXAAIOTCA YYBCTBOM yAOBONbCTBUSA. 3aTeM, B a3y paccnabne-
HWSi, KPOBb ObICTPO OTXOAMT OT MONOBbIX OPraHoB.

W3MEHEHWA B XEHCKWX MONOBbLIX OPFAHAX U rPYAN HA NPOTAXEHWA NONOBOro OTBETA

Maza Bo36yxaenns
MogHsiTve MaTku

HanonHenwe KPOBbID
CTEHOK Bnaranuiia

-~
3Ipekums cockop ———————»

YBENWYEHIE KNUTOpa
B pasmepe
YBenuueHve rpyav B 06beme —

®asa nnare
[opHsTIE MaTKVM

Bbinenewve snaraniiuem cMasku

Hanonxexve Kpoebio
GonbLUMX NONoBLIX ry6

YBEnu4eHue 1 notem-
HeHve apeon BbiTarveatve knutopa

K nobkoBoi o6nacTv

YBenuyenve rpyav B pasmepe

Maza opraama

CokpalleHue MaTku

CokpatueHve

Wamenetus oTeyTcTayioT BArVHANbHbIX MbILLLL

BoaspalyeHue matku
B NPEXHEE NONOXEHNE

YMeHbLUEHWE rpyav B 06beme CyxeHue knutopa

PaclwvpeHvie 3aaHei yacTi
BnaranuLya

«[Tnardpopma oprasma»

CoxpaliieHre aHanbHoro
cuHKTEpa

OtcTynneuve Kposw oT
«NaT(opmbI Oprasmar»
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3AYATUE

CMEPMATO30M1A

Akpocoma ‘

onoska

KantowoH ronosku

LWeika

MpomexyToyHas 3oHa

MocneaHee kombLo —

XsocT

KryTtuk

OonnoaoTBOPEHUE

1. Tonoeka cnepmatosonaa
npucroHseTcs k Membpate
ANLeKneTkn

3. Mewm6para
ANLEKNEeTKN YNioTHSEeT-
cs1,4T06bI BOCMpEnsT-
CTBOBATb NMPOHUKHOBE-
HUIO [pyroro

cnepmarto3ouaa

4. XBocT cnepmato3ounga
oTnagaert, u B ALEKNETKY
NPOHMKAET NULUb TONOBKA

3ayatue NpoucxogMT B MOMEHT COeAUHEHUS MATEPUHCKOM
ALeKNeTKM U OTLOBCKOro cnepmaro3oupa, unu rametbl, — C 3T0-
r0 BPEMEHW HOBbI OPraHWu3M pa3BUBAETCS B MAaTEPUHCKOM

Ha NPOTSXKEHWUW OEBATU MECSLEB A0 POXAEHWUS W Hayana camoCTos-
TENbHOW XU3HW.

FAMETbI

3apoxaeHne HOBOTO OpraHM3Ma HauMHaeTCsi B MOMEHT ONoA0TBOpe-
HUSI — CNUSIHUS OCOBbIX KMETOK, KOTOPbIE HA3bIBAKOTCS rameTamu Unum
MONOBbLIMU KNeTKaMu: sLEKNeTkM u cnepmarosonga. Kaxaas us atux
KNETOK COAEPXKUT 23 XPOMOCOMbI, TO €CTb NOMOBUHY U3 TEX, KOTOpbIE
coaepxart KneTku opraHuama, no3TOMy COEAMHEHMe ABYX Takux KneTok
obpasyeT HOBylo kneTky — 3uroty ¢ 45 xpomMocomamu, u3 KOTOpOil
Gnarogaps AeneHuio 0bpasyloTcs opraubl U CUCTEMbI HOBOTO OpraHu3ma.

AWLEEKNETKA

JlyuncTbii BeHew

MonsipHas 3oHa

ToHkasi MmemGpaHa

Osonnasma

MpospauHas MembpaHa

2. CnepmaTo3ong BXxoauT
B ANLEKNeTKy

3auaTie HauyMHaeTCs C COBOKYMIEHUs

B PenpoAYyKTUBHbIA Nepuo, TO ecTb B Nepuos
oBynsumu. C askynsiuueit Bo Bnaranuiue
XeHWuHbl nonagaet o1 300 go 500 mnH
CNepmMaTo30MoB, COAepXalinxcs B cnepme:
Bnarofaps CBOEMy XBOCTY CrepmaTto3ouibl
OBUXYTCS, U HEKOTOPbIE U3 HUX MonajawT

B MaTKy, a camble NOABWXHble CNOCOBHbI 13
MaTku nonactb B dannonuessl Tpybbl,

B KOTOPbIX MOTYT BCTPETUTLCS C ANLEKNETKON.
Menee 100 cnepmato3ongoB gocTurawT
TpeTbero otAena ¢annonuesoil Tpybbi:
CTanKuBasiCb C SLLEKNETKON, OHU OKpyXalT ee,
nbITalTCA NPONTU Yepe3 Bce ee MembpaHbl

1 MPOHUKHYTb BHYTPb, HO TONbKO OAHOMY
crnepmartosouay 310 yaaetcs.



Cnepmamo30ud npoHukaem e AlueKnemxy.
Bud nod amekmpoHHbIM MUKPOCKONOM.

Mocne onnopfoTBOpeHUs fapa ARLEeKNeTKN

1 cnepmarosoupa cnueaioTcs u obpasytoT
3Ur0TYy — OMNOAOTBOPEHHYI0 SALIEKNETKY.
Cpasy xe HaunHaeTcs npouecc Aenexus, unu
CermeHTaLum, npu KOTOPOM 3UroTa MOCTOSIHHO
AenuTcs: nocne nepBoro Aenexus 3uroTbl ABe
kneTkn — Gnactomepbl Takxe AensTcs —
nomny4awTcs YeTblpe KNeTku, KoTopble
NpoAoONXaloT AenuTbcs. Yepes Tpu xS 3urota
yKe cocTouT U3 16 Knetok, HOopMMpYOLWMUX
cKOMneHue, HanomuHarollee srogy, — Mopy-
ny. K natomy JHI0 KneTkun Mopynbl, Npofon-

Anyexnetka | B
3 f

Brtopoe knetouHoe aenexve

Kas [enuTbCsl, HAUYMHAIOT OPraHU30BLIBATLCS.
BHyTpu MOpYnbl MPOUCXOAUT HakonneHue
KMAKOCTH, U3-33 YEro KNeTku BbleCHSIOTCA
13 BHYTPEHHEI! ee YacTh B HapyXHyl0: Mopyna
TpaHcdopmupyeTcst B GnacTyny, cocTosiyio
u3 AByx yacTeit: ambpuobnacta, kneTok, u3
KOTOpbIX BNOCNEACTBUN CHOPMUPYETCS
amBpuoH; u TpochobnacTa, TOHKOro cnos
KNeTOK, OTAENsIOWero NpocTpaHcTBo,
3anoNHEHHOe KMAKOCTbIO, unn Bnacto-

LeNb, — W3 3TOrO Cnos BNOCMEACTBUN
obpasyeTcs nnaueHTa.

MPOXOXAEHWE AWLEKNETKN K MATKE U UMNJIAHTALMUA

dannonuesa Tpyba

Marka

6ractynbl

MuomeTpui

OHOOMETpUi

MMI‘IJ‘IaHTaLL}\‘ & T

40—50 vacos _30 yacos

MepBoe

Bropoe . neneHue

nenexve KneTkm
KneTok |

OnnopoTBOpeHne

P

| Osynsuns

Anynmnk

lMocneayiowme KNeTOuHbIE AeNeHMs
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NPOLECC AENEHUA

MepBoe knetouHoe fenexune

Tpochobnact

Bnactomep

OM6puobnact

Bnactyna

Mo mMepe AeneHns 3uroTa fBUraeTcs no
cannonuesoi Tpybe no Hanpasnexuio

k maTke Bnarogaps CokpaljeHWUsiM MbiL

W PUTMUYHBIM [IBUXEHNAM ManeHbKuX PecHu-
Yek KneToK CrM3ucToro cnosi dannonuesblx
Tpy6. 3urota fBUXeTCH No dannonmeson
Tpybe, AocTuraeT mMaTku, KoTOpas NpuHUMaeT
Bractyny u B KOTOpo hOPMUPYETCS HOBbIN
OpraHu3M Ha MpOTSKEHUN [EBATU MecsLEB.
Mopyna, nonagas B maTky, npogonxaer
HaxoaMTbCS B HEW HEKOTOpoe Bpems, noka
9HAOMETPUIA He CHOPMUPYETCH MOMHOCTbIO,
4Tobbl NPUHATL ee. Ha cepbMoi AeHb nocne
3ayaTua Bnactyna KkpenuTcs K NOBEPXHOCTM
9HAOMETPUS B MOUCKaX MecTa OCTAHOBKM

W MONyYeHUs nuTaTenbHbIX BEWecTB — 3T0T
npoLecc HasblBaeTcs MMNnaHTaumei.
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PA3BUTUE SMBPUOHA

[lBa nepBbIX MecsALa COCTABNAT IMBPUOHANbHbIA NEepuos
1 ABNSIOTCA OYEHb BaXHOM (a3oit GepeMeHHOCTU, NOCKOMbKY HA 3TOM

dTane NpoucxoauT pasfenieHne Ha pasfinyHble TKaHu, (bOpMVIpy}OTCH
W HavyunHawT pa60TaTb noYT BCE OpraHbl.

NEPBbIE ®A3bl PA3BUTUA AMEPUOHA

OHOOMETpUiI

LintoTpochobnact

bnactyna CuHuuToTPOOBNacT

OHaopepma
Bbnactomep
OkToaepma
Ombpuobnact

— Uurotpochobnact AmnuoTndeckas nonocTb

HuuTHOTpOhoBnacT KpoBeHocHble cocyabl

OHpomeTpuit & ek 3HAOMETPUA
3Hnopepma 12—13 ueii
Jdkropepma |
Goneit LintoTpochobnact
OHaoomeTpuit - Y oG 4

CuupTuoTpodoBnact BHyTpu3apogbiluesast

AMHUOLEHTES me3ofepma
CuHumuTHOTPOOBNacT
LintoTpochobnact

BHeaaponblwesaﬂ mesofepma

. Lienoma
OHaomeTpuit

AMHKOTHYECKas
nonocTb

JKkropepma
3Hponepma

KpoBeHoCHble
nakyHbl
3HAOMeTpUS

MynosuHa
25 nuei

XopuoHuyeckune

BOPCUHKM MNALEHTbI BHyTpu3apoabiluesas Me3ofepma

®OPMUPOBAHUE 3MBPUOHA

K KkoHLy nepBoro mecsia nocrne ONnogoTBope-
HUsi SMBPUOH B ANMHY AOCTUraeT 5 MM, a ero
BEC Jaxe MeHee 1 T, HO OH yXe umeeT
BbITAHYTYI0 DOPMY, BBICTYMbI, U3 KOTOPbIX pa3o-
BbIOTCS TOMI0BA W KOHEYHOCTW. B aToM Bo3pacTe
y amMBpuoHa yxe HauuHalT (opMUpoBaTLCS
HepBHasi W KPOBEHOCHAsH CUCTEMbI. Ha BTOpoM
MecsiLie NPOSBNSIOTCS 3a4aTku BCEX OCTambHbIX
CUCTEM, IMBPUOH HAUMHAET YBENUYMBATHCS

B pa3mepe M Macce: Ha nsToil Hegene
yfiBauBaeTcs ANMHa aMBPUOHA, OH NpUHUMAET
(hopMy ronoBacTMka UMK MOPCKOTO KOHbKa

C 04YeHb 6OMbLUOIA FONOBOI MO OTHOLIEHMIO

K Teny. Ha npoTsxeHuu BTOPOro mecsiya Ha
roNioBe pasnuyaloTcs 0TBEPCTUS pTa M Hoca,

a Takke 3avyaTku nepsbix 3y6oB, rnas u yLwen.
Mo cTopoHaM TynoBMLLA PacTyT KOHEYHOCTH

1 pa3BMBaKTCS PyKW W NanbLbl; hopmMupyioTcs
opraHbl NULLEBAPUTENBHON CUCTEMBI,
NOAXENYA0YHas Xenesa, Noyku, pasnuyHble
MbILLbl U T. A. K KOHUY BOCbMOW Hefenu
3aMBpMOH JocTuraeT B AnnHy 3—4 cM 1 BecuT
2—3 r, no BWAY HaMOMMHAET YenoBeka

1 MMeeT 3a4aTKi BCeX OpraHoB U CUCTEM.

Mocre MNnaHTauun GnacTynbl B MaTOYHbIN
9HAOMETPUI NMPOUCXOANT CUMbHbIE U3MEHEHMS:
32 HECKOMbKO [HEil MPOCTOE KMETOYHOe
COEAVHEHME YXE BblAENseT pasnnyHble
CTPYKTYpbI, cOCTaBnsiowne aM6puoH, membpa-
Hbl, KOTOpblEe €ro 3alMILaloT, U NNALeHTy, OpraH,
OTBETCTBEHHbII 32 NMUTAHWE U [iblXaHue
amGpuoHa. TpodobnacT pasgensietcs Ha fBa
CMosi: HapyXHbIA (CMHLMTUOTPOdo6nacT)

1 BHYTPEHHUI (yntoTpocpobnact), koTopble
BMeCTe 06pasylT NpocTpaHCTBO, 3anonHsiolee-
CS XKMAKOCTbIO (aMHMOTMYECKasi MOMOCTb),
YBENUYMBAIOLLEECS B pasMepe 1 MoKpbiBatLLee-
CH aMHUOTUYECKUM MELIKOM («BOASHOIM
MeLwlok»). CekTop, COOTBETCTBYIOWMA Hecdop-
MUpoBaHHOMY 3MBpuOHY (3mbBpuobnact),
npeBpaLyaeTcs B AUCK C TPEMSH KNETOYHbIMM
cnosimu, unn 6racToaepMUYeckUMI nUcTamu:
9KTOZAEpMY, koTOpas no3fHee npeobpasyeTcs

B KOXY M HEPBHYI0 TKaHb; Me304epMmy, U3
KOTOPOIi Pa3oBbIOTCS OMOPHO-ABUraTENbHAs

1 KPOBEHOCHAsi CUCTEMbI, W SHAOAEPMY, U3
KOTOPOIl Pa3oBbIOTCS MULLEBapUTENbHAS,
AblxaTernbHas U MOYEBBIBOASILLAsA CUCTEMBI.

4 wemeau
3 veaenn Ve =N
Cepiietivibivi : :
BbICTYN
MynosuHa

Xsoct

Hwxnas vacTb
M03BOHO4HUKE

BHyTpenHue
OpraHbl

ferkve

Ceppue -
[NeyeHb

XKenyHbii
ny3bipb

XKenynok

MoyeBson = ——— N Moaxenyaoy-

ny3bipb KuweyHuk



MpoambpuoHanbHas
(asa

LUlecmuHedenbHbIi 3MOPUOH.

NNALEHTA

Cragvs nnoga

MaTtepuHckue
KPOBEHOCHbIE
COCYAbl ~—__

MuomeTpuin

SMmBpuoH |

PASBUTUE OGMBPUOHA | 175

®A3bl BRYTPUMATO4HOIO PA3BUTUSA

OnnopoTBOpeHue

MwmnnauTaums
6nactynbl

T~ BopcuHYaTblit XOpUOH

P

O3epuo MaTepUHCKON KpoBU

—— [ynoBWHHas BeHa

ynoBuHHbIE apTepuun

XOpMOHVI‘-IeCKVIe NnacTuHbl

[eunayanbHas obonoyka  [Meperopoaka Ll

MnaueHTa — opraH, CyLECTBYHLLMIA TONbKO BO
BpeMs 6EPEMEHHOCTU U CBS3bIBAIOLLMIA
opraHu3Mbl Matepu 1 nnoga. MnaueHta
hOpMUPYETCH HEMHOMO MO3Xe MMMANaHTaLuu
BnacTynbl 3 BHEWHero cnosi amGpuoHa

W Ha3blBAETCH XOPUOHOM — MaToYHas
membpaHa rotosa k 6epemMeHHOCTH (ee elle
Ha3bIBaloT feuuayanbHoi). K nnaueHTe
MOOXOAST MaTePUHCKME KPOBEHOCHBIE COCYAb,
koTopble COO6LaKTCS C COCyAamu nnoga vepes
nynoeuHy. B nnauexTe npoucxoant o6meH
BELLECTB MEXAY NI0AOM U MaTEPUHCKUM
OpPraHM3MOM: 13 MATEPUHCKOI KPOBM MOCTynatT
nuTaTenbHbIE BELLECTBA U KUCMOPOA, a B MaTe-
PUHCKUIA OPraHu3M NepexopsiT NpoayKTbl
pacnaga nnoga, KoTopble 3aTeM BbIBOASTCS.
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PA BMTME n A Cragus pa3BuUTUA nnoAda coctasnset GbnbluyIO YacTb 6epemeH-
HOCTU C TpeTbero mecaua A0 MOMEHTa pPOXAeHUd. Cragus passuTtua
nnoga Hactynaet nocne Hayana (opMUpOBaHMS BCEX OpraHoB

1 CUCTeM nrofa, Korga emy HeobXOAMMO TOMbKO pacTu U NpUBOAUTH
UX B feicTBMe.

PA3BUTUE MNOJA
Ha npomsxeruu sceli
BepemeHHOCTI Nnof, yBenuinBea-
€TCs 8 pasmepax u macce.

MecsiL, 6epemeHHOCTH 2-it Mecsy 3-7 mecsy 4-it mecsl 5-i1 mecay 6-1 mecay 7-it mecsy 8-1 mecsy 9-it mecsy
[NnHa 3—4cm 10 cm 16 cm 25 cm 32 ¢cm 40 cm 47 cm 50 cm
BEC 2—3r 30r 150 r 250—300r 600 r 1,2—1,4 kr 2—2,5 kr 3—3,5 kr

PA3BUTUE NMNOAA B MATKE

Ha NPOTAXEHUN 3TOro nepuofa 3aponblll NOCTOAHHO pasBuBaeTCd, C HUM Kaxablit mecay
NPONCXOOAT XapakTepHble N3MEeHEeHUA. Mo Mepe pocTta nnog MoXeT NpUHUMaTb noboe nonoxe-
HWE B MaTKe maTepu, HO 6nuxe K poaam 3aHMMaeT camyi y,ElOGHyIO nosuynto anda Bbixoda M3
MaTepuHCKOro opraHusma.

TPETVIA MECSILL TIATHIA MECSLL CEJIBMOI MECSIL JIEBSITBIA MECSILL

nnoA yxe noytn copmupoancs, nnoj HauyMHaeT akTUBHO ABUraThbCs, YTO NpOMCXOANT CYLLECTBEHHOE YBenuyeHne nnoA, HaxoAAWMNACS B MaTePUHCKOM
BONbLIMHCTBO ero OpraHoB yxe oulyuiaetca maTepbto, U pearupoBatb BHYTPEHHWUX OpraHoB nnofa, OH yxe Tasy, yXe NonHoCTblo passBunca u roto-
paGOTam, HaynHaeTCca nepuon Ha UMnynbCbl MOXET CaMOCTOATENbHO XUTb, €ecnn BUTCS BbIATU U3 MaTepuHCKOro

6b|CTpOI’O pocTa Ha4HyTCA NpexaeBpeMeHHble poabl opraHusma



nnoa B MATKE
K KOHUY BEPEMEHHOCTH

vy

CreHka MaTku

Tonctbii
KULIEYHNK

[MynosuHa

LlepBuKanbHbIf KaHan

MoyeBol nysbipb Bnaranuwe

PASBUTUE MAOAA 177
Ha nocneaHux Hepensx GepeMeHHOCTM y Nnoja ycKkopsieTcs passuTue
KOCTHOW TKaHU M KoXa cTaHoBuTcs Gonee Tonctoit. [onosa cTaHoBuTCA
nponopLyUoHanbHOM TYNOBULLY, XOTS COCTaBMsieT YeTBepThb 0bLyei
ANWHbI TeNa nnoaa, ylwu oTAeneHsl OT Yepena, HOC ChOPMMPOBaH,
rnasa npuHUMaloT cepo-ronyboii UBeT. HapyxHble NonoBble opraHbi
npuoBpeTaloT XapakTepHble 0YepTaHuUs: Y Manb4YuKOB MUKW Bblioens-
10TCSl U3 GpIOLIHON NOMOCTY U NOMELLATCS B MOLIOHKY; Y JeBOYeK
(hopMupyeTcs BynbBa, KOTOpas MOYTH 3akpbiTa GONMbLIMMM NONOBLIMU
ry6amu. OcoBeHHO XOpoLLo y NNoAa PasBUTLI PedNekchl, npexae
BCEro COCaTeMbHbIl, NOCKOMbKY peBEHOK roTOBMTCA K KOPMMEHMIO
rpyabto. OpraHuam nnoga yxe rotos K pogam.

LlecmumecsiuHbIli 3apodbi, NMagarwuli 8 aMHUOMUYECKoU Xudkocmu.

MHOronnogHAsA BEPEMEHHOCTb

XoTsi B GOMbLIMHCTBE CMy4aes POXAAETCH NULb
OAMH peBeHOK, MOXET NPOU3OMTH TaK, YTo B Ma-
TepuHckoM opraHuame GyayT dopmupoBaTbCs
4Ba WNW Aaxe TpU Nnoja — TOrda POAsATCA
Gnu3Hewbl. VHoraa aTo NpoucxoguT U3-3a Toro,
yTo ABe AMLEKNEeTKM ONMofoTBOPSIOTCS ABYMS
cnepmaTo3ouaami — B 3TOM Cryyae poxaatot-
S pasHosANLOBble GNU3HeLbl, Y KaX[oro U3 Ko-
TOPbIX CBOSI NMaLeHTa, OHU MOryT GbiTh Kak 0fHO-
nombIMM, TaK U pasHONombIMU, Takue BruaHeLbl
MoryT GbiTb Mano MOXOXUMM Apyr Ha fpyra.
B apyrux cnyuasx poXaalTcs OHOAMLOBbIE
Bru3HeUbl — B 9TUX Chyyasx 3urota fenutcs
Ha [1Be, NOCKONbKY ANLEKNeTka OnnoaoTBOpeHa
OJHUM CNepMaTo30MAOM; Takue BruaHeLbl nme-
10T OAHY NNaLeHTy, BCeraa OQHOMO Noma v o4eHb
MOXOXM ApYr Ha apyra.

OnnostiinoBast
0OepeMeHHOCTH

MnaueHTa

OpHosiLoBble
6nu3HeLbl

3avaTtue u pa3Butue 6nn3HeL 0B

OnnosiinoBasi 6epeMeHHOCTD

Cnepmatosong

fAnuekneTka

MnayeHTbl

Martka

PasHosiiLoBble, unu
ON3NroTHbIE, BnusHewbl



178 PASMHOXEHVE

POObI

PASMELLEHUE
rOJIOBKW PEBEHKA
B MATEPUHCKOM TA3Y

Ha npotsixeHuu Gonblueit yacTu GepemeHHo-
CTU nnoA cBo60AHO NNaBaeT B OKpyXatoLeit
€r0 KMAKOCTU B aMHUOTUYECKOM MeLLKe, HO
Mo Mepe ero pocTa yMeHbLUaeTcsl NpoCTpaH-
CTBO, B KOTOPOM OH MOXET nepemellaTbes,
1 ero ABWXeHUs orpaHuumBaiotcs. Korga
npubnuxaeTcss MOMEHT POXAEHUS!, NNog
OMycKaeTCs BHU3 U ero rofoBa pasmeLlaeTcs
MeXay Ta3oBbIMM KOCTSIMU MaTtepu — BCe
TOTOBO K Hauarny pofoB.

Pogbl, ABNslowMecs KynbMuHauuei GepeMeHHOCTH, HacTynawT
yepe3s AeBATbL MecsLeB nocne 3avyatus. Bo Bpems pofos
MPOMCXOLAT CUMbHble COKPALLEHWUsl MbllUL MaTK1, NPOBOLMPYIOLLUe
OTAeNeHWe Nnoaa, ero BbiTaNkMBaHWe U BbIXOS NNALEHTbI.

CO3PEBAHME W CrMAXWBAHUE
WEAKK MATKM

Lleitka maTki B KOHLE
6epeMeHHOCTH

Co3speBaHue Leikn MaTku

CrnaxwvBanue LWeitkn MaTKu

Hepmxanmaﬂ JKCHIIUHA PoxaBuias JKEHIIHHA

NEPMOL PACKPbITUA

MepBblit 3Tan POAOB COCTOMT B TOM, YTO OTBEPCTME MATKW PacLIMpseTCs W cooBLiaeTcs ¢ Bnaranu-
LieM, Yepe3 KoTopoe MoA BbIAET HApyXy. DTOT NEPUOA COCTOMT U3 f1BYX (ba3: naTeHTHON

1 aKkTUBHOW. JlaTeHTHas hasa, BKNIoYalOLLasi NPeAPOSOBON NEpUod, HauMHAETCs! C NOCTOSIHHbIX
COKpALLEHM MbILL, MATKW M NPOJOMKAETCS 40 OTKPbITUS OTBEPCTUS LWEiKM MaTKu Ha 3 CM; B 3TOT
nepuoza NPOUCXOAMT CO3peBaHMe U CIMaXuBaHUe LWeiKu MaTk1, KoTopasi CTAaHOBUTCS MATKON

11 POBHON, €€ rpaHuLbl UCYE3aIoT, W LEHTPaIbHOE OTBEPCTUE HAYMHAET PaCLUMPATLCS. AKTUBHAS
(ha3a HauMHAETCS C POMIOB Kak TaKOBbIX, kOrAa Lelika MaTKu ¢ 3 CM B AMameTpe paclumpsieTcs 4o
10 cM, — 3TOro AOCTATOYHO, YTOBbI Yepe3 Hee MpoLLNa rofnoBka Manbiwa.



/13-3a MaTO4HbIX COKpaLLEHWit Nnog onyckaeTcs
K WeWke MaTKu, U €ro rofoBka noBopayMBaeTcs Tak,
4To6bl OHA MOrna BbIATM W3 Tasa.

POAbI 179

NEPUOA U3rHAHUA NNOAA

Mnog, McnbITbIBas COMPOTUBIIEHUE BO BPEMS
OMNyCKaHWs BHWU3, NOBOPAYMBAETCS BEPXYLIKOW
TONOBbI HAPYXY.

3aTtem nnoa noBopaunBaeT ronosy Ha 45°, Hanpaensas
106 K MaTepUHCKOMY KOMYMKY, @ 3aTbIMOYHYI0
4acTb — K noGKOBOMY CUHYCY.

Mocne BpalleHust peBeHoK BbITArMBAET ronoBy
1 ucnonb3ayeT nobok MaTepu Kak TOYKY OMopbl: Ha 3ToM
CTaAly €ro rofioBa Ha4uHaeT NokasbiBaTbCs HapyXxy.

3aTeM BbIXOAUT IPyAHast KneTka; ABUKEHUS
OCYLLECTBNISIOTCA CMOHTAHHO B 3aBUCMMOCTU OT
CXBATOK, HO Bpay MOXeT MOMOYb, NepemeLyas rofnoBKky
pebeHka BBepx 1 obneryas Takum 06pa3om BbIXO4
nrneyva, koTopoe Bbino NOAHATO.

[onoBka pebeHka BbIXOAUT HapyXy, U MaTOYHblE
COKpaLLEH!s BbITANKUBAIOT €r0: CHavamna BbIXOAUT
Makylika, 3aTem 1ob 1 BCsi ronosa.

Kak Tonbko ronosa Bblwna Hapyxy, pebeHok
passopauuBaetcs Ha 90°, yTobbl ero Teny nerye
6bIno BbIATK: OAHO Nnevo pebeHka MOAHATO BBEPX,
a [ipyroe BHU3.

Yro6bl BbIATU HapyXy, NNOA AOMKEH NpeoaoneTb
paccTosiine B 10—12 cm, noka He JOCTUrHET
MaTePUHCKOI ByMbBbI, Nepecekas Tak Ha3blBaeMblit
pOAOBOI KaHan. 3710 CTaHOBUTCS BO3MOXHbIM
6rarogapsi CUMbHBIM COKPALLEHUSIM MbLUL| CTEHOK
MaTku, UnK cxBaTkam, Gnarogapsi KOTOpbIM nocne
paclMpeHUs MpocBeTa MaTKu NOA BblTankuBaeTcs
HapyXy Mo WWPOKOMY KaHary, Braranuiyy, Takke
CUMBbHO pacLUMpSIOLLEMYCS.

Mocne Bbixopa nneya, koTopoe 6bino
MOJHSITO BBEPX, BPay OMyCKAET roroBKy
pebeHka BHW3, YTOObI BbILIMO HUXKHEE

N7Y0; HaKOHEL| BbIXOQUT OCTanbHas AT
yacTb Tena.

OTAENEHUE NNALEHTbI

MocneaHss dasa pogoOB COCTOMT B M3THAaHMU MnaleHTbl, KoTopas ocTaeTcs
B MaTke nocne Bbixoaa nnoga. Mocne Toro kak pe6eHOK BbliAAET HApPYXy,
MaTOYHbIE COKpaleHUs MPOAONKATCH W Aaxe YyCUNMBAKTCH, HO yXe

He MPUUYUHSAT GONEBbIX OWYLEHMA, NOCKOMbKY MaTka MOYTH nycTas,
6narogaps cxBaTkaM nralueHTa Nerko OTAENSAETCH OT MAaTOYHbIX CTEHOK

1 vyepe3d 5—30 MUHYT BbIXOAUT HapyXy.
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FMNOTAJIAMYC
U TMMNO®U3

QHAOKPUHHAA CUCTEMa COCTOMT U3 pPsAfAa Kenes BHYTPEHHEN
cekpeunu, AeATEeNbHOCTbI0 KOTOPLIX YyNpasisioT runotanamyc

n runodus. 3T xenesbl BbipabaTbiBaloT M BbIGpacHBalOT B KPOBb
TOPMOHbI, XMMUYECKME BELecTBa, KOHTponupylwue MetTabonuam,
pOCT M pa3BUTME OpraHuaMa, a TakkKe AEATENbHOCTb PasdinyHbiX
OpraHoB W TKaHe#.

CTPOEHWUE 3HOOKPUHHON CUCTEMbI

OTAEN TOMOBHOrO MO3ra, CBA3bIBAIOLMIA
HEPBHYIO W 3HOOKPUHHYIO CUCTEMbI,
perynupyiowunin AesTensHOCTL runogmuaa
11 Yepes Hero BCeil SHLOKPUHHON CUCTEMBI

€ro rOpMOHbI OKa3blBaloT NpsIMOe BO3AeNCTBIE //
Ha pasnnyHble TKaHW U KOHTPONUPYIOT AeATeNb-
HOCTb Apyrux xenes 3HAOKPUHHON CUCTEMbI

IluroBuHas Kesie3a
FOPMOHbI, BblpaﬁaTblBaeMble aToi )Kenesoﬁ, /
CTUMynupyoT meTabonuieckme peakynm =
opraHusma, HeOGXO,ElI/IMbIe ans dmsmuecxoro
pocta 1 yMCTBEHHOrO pa3BuUTUA queﬁ

OKOHGIH“TOBHJ]HI)IQ JKeJ1e3bl
BbIpabaTbiBaloT rOpMOHbI, Y4acTBylLMe
B PErynauuM ypoBHs kanbumsi v docdopa

: )
BblpaﬁaTblBalOT pasnuyHble rOpMOHbI \
C pasnu4HbiMn (byHKLlI/IHMM, OfHM U3 KOTOPbIX
KOHTpOnupytoT MeTabonuam nuTaTenbHbIX l
) |l

BELLECTB UMW BOAHbIA 6GanaHc opraHusma,
Apyrve perynupyrlot 4eaTenbHoCTb
CUMNATUYECKON HEPBHOM CUCTEMbI

THomkexynounas xese3a
BblpaGaTbiBaeT rOPMOHbI, PerynupyroLe
MeTabonuam riioko3bl 1 ee KOHLEHTPALMIo

KEHCKWE OpraHbl, BblpabaTbiBatoLLme
3CTPOreHbl 1 NPOrecTepOH — ropMOHbI,
OTBETCTBEHHbIE 32 Pa3BUTHE BTOPUYHBIX

MOMOBbIX NPU3HAKOB U AESTENbHOCTb

XEHCKOW MONOBOA CUCTEMbI

(0
o G
N~

] -~

wARRY

|’

/ |

MYXCKWe opraHbl, BblpaﬁaTblBalOU.LMe
TECTOCTEPOH, FOPMOH, OTBEYaloLNiA 3a
pasBuUTUE MYXCKUX BTOPUYHbBIX MONOBbLIX

Clo(afa( No\e)s

PACMONOXEHWE TMNOTANAMYCA U TUNO®U3A

funotanamyc u runodusa — ABa
HeGonblmne opraHa, pacnonoXeHHble
y OCHOBaHMA Mo3ra W umeluue

aHaTOMWYeCKylo CBA3b: C O4HOW 3puTenbHblit
CTOPOHbI, HEKOTOPblE HEMpOoHbI nepekpect
runotanamyca UMewT YANUHEHUS,

KoTOpble AOCTUralT 3afHel fonu vnodus
runogusa (Heiporunodusa); KnuHoswaHast
C APYrol CTOPOHbI, CeTb BEHO3HbIX nasyxa

COCYAOB, UMW NOpTanbHas CUCTEMA,  Typeioe
nepeHoCUT rOpMOHbI, BbipaboTaHHble cegno
rMnoTanamycom, k nepeaHein 4actu

runodusa (ageHorunocusy).

MapaBeHTpUKy-
nsipHOe AAp0 —1

Imnotanamyc
CynpaonTuye-: Y

ckoe agp0 ————|

I'mnoTanamo-

runogusapHas

nopransHas - CtBON runogusa
cuctema — M

MepegHun  — 3aaHuni
runodus, unu ; runocus, unn
ageHorunogus Heiporunodus



TunoTanamyc BbINOMHAET pasnuyHbie
dyHKUMU. OH COREPKUT HEPBHbIE LEHTPHI,
oTBevalmlme 3a YYBCTBO XaxXAbl, ronoaa,
TEPMOpErynaynio u coH. Takxe aTa
ManeHbkas Xenesa KOHTAKTUPYeT C pasnuy-
HbIMM 30HAMW HEPBHOW CUCTEMbI M NO3TOMY
MOXET nonyyaTb MHOXECTBO CTUMYNOB, Kak
(hM3NYECKUX, Tak U NCUXUYECKUX, HO
nocKonbKy perynupyert

Ota

0COOEHHO BaxHa,
0EeATeNnbHOCTb 9HOOKPUHHON CUCTEMbI.
Xenesa KOHTPONMUPYET AeATENbHOCTb
BHYTPEHHUX OPraHoB U [elCTBYeT COrnacHo

XKaxna

r

daKTopbl, CTUMYNUpYIOLLVe

®YHKL UK

lonon Tepmoperynauvs ‘ CoH
| gr—
Perynsuus
A
TMNOTANAMYC
n
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TMNOTAAAMYC U TUNO®U3

F’MNOTANAMYCA

daKTbl, npuocTaHaen1Bato-

pasnnyHbIM HyXAam oOpraHinsma. BbIPabOTKy rOPMOHOB Lyvie BbIpaboTKy ropMOHOB TopmoHbI
runocusa runocu3sa
T ! AHTI/I1VI eTh-
KPr : TPr NF/OCT—P® CP® NTT  MP® TUT  MAG AMH  Owcutoum v /TAAMD
Tunodus perynupyet akKTUBHOCTb SHAOKPUH- YeCKWiA TOPMOH.
HOW cucTeMbl MOCPEACTBOM BbipabaTbiBaeMblx
UM TOPMOHOB, KOTOpbIE AENCTBYIOT Kak Ha l_‘
TKaHW OTAENbHbIX OPraHoB, Tak U Ha Apyrue
SHOKPUHHbIE Xenesbl. TMNOMU3 CUHTE3MpyeT ABpeHOKOpTUKOTPOMMH MponaktuH
CEMb FOPMOHOB, PErynupyowux Takue
BaXHble MPOLECCH, Kak PocT U AEATENbHOCTb TupeorponiH Comatotponit y
WUTOBUAHON Xemnesbl, HaAMOYEYHUKOB MenasouurcTumynn- &
W roHag. Takke OH HakannuBaeT W BbICBOGOX- loHapoTponyHyI pylowLit TOpMOH |
AaeT B HYXHblii MOMEHT rOPMOHbI, Bbipabathi- 1
BaeMble runotanamycom, — aHTUAMYypeTUye- Ku\
. “h
CKWil TOPMOH W OKCUTOLMH.
P 4 AneHornnodu3a
/
( > Heiporunothua
FOPMOHAMNBHAS CEKPELMA TUMOOU3A COPMOHL TUTOOMIA
Ha3Banue A66pesuatypa [eitctBue DyHkuus
MenaHouutctumynu- | MCI' Koxa CumynupyeT BbipaboTky
pyloLLWiA TOPMOH MEnaHoLMTOB, BMSIOLMX
Modka Ha L{BeT KOX1
5 - [ AHTURNYPETUYECKUI AOr Mouku YnepxuBaeT BOfy B MOYKax,
MenaHouMTCTUMYnUpYoLLNit I a7 TOPMOH, WM Ba3o- perynupyeT apTepuansHoe
ropmoH (MCI AHTMONYPETNYECKNIA TOPMOH, npeccuH [fiaBrexue
TOPMOH POCTa, UMK COMATO- unu Basonpeccut (AQF) )
P P P 'CTI’ Pr lopmoH pocra, P, CTT Becb opranmam | CTumynupyet pocT KocTeil,
TponuH (TP, unu PT] 7 UNK COMaTOTPONUH nm Pr MbILLL| 1 OpraHoB B A€TCTBE
Mg \7 b 11 BO BPEMS! MONOBOrO
iy AN CO3peBaHus
\ (A Ok
\ -
o TupeoTponuH T LluTonaHas | CTuMynupyeT OesTenbHOCTb
TupeoTponuH — xenesa LMTOBUOHON Xenesbl
(T —— 3/ s
AquorMno¢M3 OKcUTOLMH Matka TMpoBOLMpYET COKpalLeHs
X T ——— MaTku BO BpeMsi pofoB
LnToBuaHas // / \ P b |
Xenesa / AnpeHoKopTHKO- AKTT Hagnoueunuku | CtumynupyeT BbipaboTky
7 / TPOMWH KOPTMKOCTEPOUAOB
/ / \\ HaANo4eYHbIMY Kenesamn
F
MponakTui ['oHagoTpONMHBI 1 [MponaktiH nr Tpyae IposoLypyeT BbipaboTky
(nTr) TNioTenHmanpyowui MonoKa rpyHbIMM
Xenesamu nocre pofos
4 TOPMOH, WK FOPMOH,
4 CDOHHMKVHOCT}/" CTumynmpylolLii ToHazoTpONMHbI olel ToHagb! PerynupyeT cospeBanne
£ Mynupytouun VHTepCTULManbHbIE « Gonmukynioctumy- | JIT wam TCUK | (AiluekneTkn | cnepmatosonaos
il ropmoH (®CT)  knetku (MM unm FCUK) TMpYlOLLMiA FOPMOH PEIN) 1 SLEKTIETOK, a Takke
d i + lioTenHmnamnpyto- BbIPAbOTKy MOMOBLIX
, g LM FOPMOH, WM TOPMOHOB
GG 0 TOPMOH, CTAMYTUpYtO-
LM MHTEPCTHLMANb-
Hble KneTki
Andkn AndHnkmn
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ILUTOBUOHAA

N OKONOLWMTOBUAOHDBIE

XENE3bI

MoabsAsblyHas KOCTb

O6Lwas coHHas apTepus
BHyTpeHHsis spemHasl BeHa

MepcTHeBMAHbIA XpsAL, —

[yra aoptbl

CUHTE3 WMTOBUAHbIX TOPMOHOB

Mog BNWsiHWEM TMPEOTPONUHA ycKopsieTCs
3axgart 1oga KneTkamu WUTOBUAHOW Xerne3bl
n3 kposu (l) u BeipabatbiBaeTcs Genok
TMpeornobynuH. B nonoctsx knetok iog
COoeaNHsIeTCs C Monekynamn Tupeornobynuxa,
1 Takum obpasom obpasyioTcs: MOHOMOATUPO-
HWH, COAepXalyuit oguH atoMm noga, W AMNoaTH-
POHUH, coAepxaliui gBa aToma 1oga.
Mocnenytwwme coeguHeHNst 3TUX KOMMNOHEHTOB
obpasytT T3, coCTOSIMA U3 Tpex aToMOB ioaa,
1 Ts, COCTOSAWNIA U3 YeTblpex aTOMOB MOAa.
Mocne obpasoBaHWUs TOPMOHbI cogepxatcs

B LiWTOBUAHON Xenese u BbibpacbiBaoTCs

B KPOBb NULIb NpU HEOOXOZUMOCTH.

5 a

WuToBNaHan xene3a — HebGonblwas IHAOKPUHHAA Kene3a,
pacnomnoxeHHasl B MepefHen YacTu Wew, cekpewust KoTopon
perynupyet MetaGonuam, Toraa Kak OKOMOLWMTOBUAHbIE, YeTbipe
Kenesbl, Ha3BaHHbIE TaK, MOCKOINbKY pacnonaralTcs Ha 3agHeit
4acTu WMTOBMAHOM Xenesbl, BbIpaGaTbiBalOT FOPMOH, y4acTBYHOLLMi
B PErynsuuv YpoBHs kanbLus U docgopa B KpOBY.

CTPOEHME LLMTOBUAHOWU XENE3bI

LluToBMAHAs Kemne3a pacnonoxeHa B nepea-
Hel 4acTu Leu U COCTOUT U3 ABYX BOKOBbIX
[0nNeil, OKpYXaloLnx Ha4yano Tpaxeu u Coeau-
HEHHbIX Y3KOW Jonewn, Ha3biBaeMoi nepellen-
KOM; WHOTAA y WWTOBWUAOHOW Xenesbl npucyT-
CTBYET €lUe OfHa [ons, Ha3biBaemas
nupammaanbHoi.

— lluToBugHas
membpaHa

LL{nToBMAHBIA XpALY

Mupamupane-
Has fons

lNleBas gons
Mpasas gons

MepeLweek

OYHKLUKNU
WMTOBUAHOW XENE3bI

LlutoBuaHas xenesa BbipabaTbiBAET FOPMOHBI,
CTUMYTNMPYIOLLME CXUTaHUE MUTATENbHBIX
BELECTB B KneTkax, akTUBMPYHLUE NpoLecchl
Metabonuama u BblpabaTbiBatwlme TENNO.
Kpome TOro, B AETCTBE TOPMOHbI WNUTOBUAHOI
Kenesbl BNMSIOT HA Pa3BUTUE HEPBHON
CUCTEMbI W POCT OpraHuama, nof AeiAcCTBUEM
9TUX TOPMOHOB MPOUCXOAMUT (U3NYeCcKoe

W YMCTBEHHOE pa3BuTue. [1Ba OCHOBHbIX
OACOAEpXALYMX TOPMOHA LYMTOBUAHOIM
xkenesbl — TUPOKCUH (Ts) U TPMAOATMPOHMH
(T3). Y aTux ropMoHOB OAMHakoBasi yHK-

Uus — CTUMYnsLMs npoleccoB MeTabonuama
BO BCEX TkaHsX. LuToBMaHas xenesa Takxe
BbIAENSAET .FOPMOH KamnbLUUTOHUH, perynupyto-
WWiA cogepkaHue Kanblns B KPOBK.

Nog ()

5 TupoauHoBas amuHokucnota TUPEOTPONUH

LL' ~
£2 Mouoﬁonmpouui AuioaTuporux

} I
TpUACATUPOHMH aaq ” 0
Ts *rn
(Ta) o h Tupokcun (T,)|
KPOBb TpuitoaTnpoHuH (Ts)
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PErynauuAa QEATENbHOCTH
WMTOBUAHOW XENE3bI

L TOpMOHbI * TOpMOHbI
LLIMTOBMAHON "WNTOBUAHON—
Kenesbl Kenesbl

OYHKUMUWN OKONOLINTOBUAHBIX XENE3

docop (P)

OkonowuToBNAHbIE Xene3bl BbipabaTbl-
BalOT NapaTUpeouaHbI TOPMOH, NN
napaTropmoH, KOTOpbli BMecTe

C KanbLUWUTOHMHOM W BUTaMuHOM D,
NPON3BOAUMBIMU LLMTOBUAHON Xene3oi,
NPUHUMAIOT yyacTe B perynuposa-
HWM YPOBHS KanbLus B KPOBM.
MapaTropMoH noBbiwaeT

YPOBEHb KanbLus B KPOBM,
KOTOpbIA BO3LENCTBYET Ha

KOCTHM, MOYKW U NULLEBApPUTENb-
Hyto cuctemy. B koctsax
CTUMYNUPYeTCs aKTUBHOCTb
0CTEOKNacToB, YTO Bbl3biBAET
paspylueHne KOCTHOW TKaHW, NO3aToMy
KOCTM BbICBOOOXAAIOT YacTb KamnbLyus, Kak
Obl coxpaHsist ero B KpoBu. B noykax

NpoMCXO0AMUT NOBTOPHOE BCacbiBaHWe Kanbuua,

W OH OCTaeTCd B KPOBW, @ He BbIXOAUT

C Mouyoit. B nuweBapuTensHON cucteme nocne

akTnsauuu sutamuHa D B noukax Takxe
NpoOMCX0AMT YyCBOEHNE KanbUna U3 nNuLn.

AKTUBHOCTb LUMTOBUAHOI Xenesbl perynupy-
eTCs OCbl runoTanamyc — runodus,
MOCKOMbKY Xenesa O0TBEYAaeT Ha CTUMYMbI
TupeoTponHoro ropmoHa (TTr), BbipabaTbl-
Baemoro runocuaom, BelipaboTka koToporo,
B CBOK O4Yepedb, 3aBUCUT OT TUPEOTPOMMH-
punusunr-paktopa (TPT), BbipabaTbiaiole-
rocs B runoTanamyce. BbipaGoTka ropMoHoB
LWNTOBWAHOI Xene3bl OCHOBLIBAETCS Ha
MeXaHW3Me HeraTuBHOW oBpaTHON CBA3W: ero
KOHLiEHTpaLMs B KPOBK 3acTaBnsieT
runoTanamyc v runogus ero BbipabaTtbiBaTb.

Korna ypoBeHb ropMOHOB LWUTOBUAHON
Xenesbl B KPOBM BbICOK, runoTanamyc 3o
oTMeyvaeT, BblpabaTbiBaeT MeHblue TP

1 npekpawaeT CTUMYyNUPOBATL K €ro
BbIpaboTke LWMTOBUAOHYIO Xenesy: CHUxXaeTcs
CWUHTE3 TUPEOTPOMnMHa, U WUTOBUAHAS
Xenesa MeHee CTUMynupyetcs, BbipabaTbl-
BaeT MeHblle ropMoHoB. Korga ypoBeHb
rOPMOHOB, BblpabaTbiBaEMbIX LWUTOBUIHOM
XEeNe3on, yMeHbLIAeTCs, runotanamyc
yBenuuueaet cekpeuuio TPI, geicTsytolero
Ha runogu3, YTo NPUBOAUT K YBENUYEHUIO
TTr: Torpa 1 nosblilWwaeTcs BblpaboTka
TUPEOTPONUHA, CTUMYNUPYIOLLEro AesTeNb-
HOCTb LUMTOBUAHON Xenesbl.

Kanbuwit (Ca)

Crioco6eTByeT
BCACHIBAHIO KarbLs
 hoctopa

Muwesapurens-
Hasl cucTema

Pa3pyLIEHnE KocTen

PACNOJNIOXEHUE
OKONOLWNTOBUAOHBIX XENE3

Okono-
LMTOBMAHbIE
Xenesbl

LuToBnaHas
xenesa

OkonowuToBNabIEe Xenesbl — YeTbipe
MarneHbKUX Kpyrmblx obpasoBaHus Xentoro
LBeTa, B AWaMeTpe COCTaBMSIOWNX BCEro
HECKONbKO MUMMUMETPOB U BECALLUX OT

25 0o 40 Mr; OHM cyuTalOTCs cambiMu
ManeHbKMMU opraHamu Hallero Terna.
OKONOLWUTOBUAHBIE XeNe3bl PacronoXeHbl
Ha CTEHKaXx LWMUTOBWUAHOW Xenesbl no obeum
cTopoHam Tpaxeu. Ha kaxgoun gone
WMTOBMAHON Xene3bl HaxoasaTcs ABe
OKOMOLNTOBUAHbIE XeNe3bl: Ha BEPXHENH
yacTu, Gonee OTAAneHHON OT LEHTPa, U Ha
BHYTPEHHEN 4YacTu, NpUBIUKEHHON K LIEHTPY.

MapalyuToBUaHbIE Xenesbl

CnocobeTeyet
FIOBTOPHOMY
BCACHIBAHMIO KanbUus

Axtvsupyet
BuTami D

Mpenarcrayer
NOBTOPHOMY
BCACHIBAKWIO (hoctopa

.x
®ocdop
BbIBOAUTCA
€ Mo4on

Cramynupyer

Kocte
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HAONOYEYHUKU
U NOMXENYOOYHAA

XEJNE3A

HapgnoyeuHble xene3bl BbIpabaTbiBalOT FOPMOHbI, BrUsiOLMe
Ha pasnuyHble OpraHbl W CUCTEMbI: OHU PErynupyloT apTepuansHoe
AaBreHue, NOAAEPKUBAIOT OpraHnyeckuit Ganaic BUTaAMUHOB

1 MWUHEpanoB, y4acTBylOT B MeTabonuame, BNUSIOT Ha pa3BuUTMe
BTOPUYHBIX NOMOBbIX MPU3HAKOB, TOTAA Kak MOAXeny[ouHas xenesa
BbipaGaTbiBa€T rOPMOHbI, MHCYNUH U TNIOKArOH, perynupyloliue
YPOBEHb [MIOKO3bl B KPOBM.

PACNONIOXEHUE HALAMOYEYHbLIX XENE3

HwxHsas nonas BeHa

Mpasble HapnouyeyHsle apTepum

MpaBas HagnoyeyHas BeHa

MpaBas HapnoyeyHas xenesa

MpaBas noyka

Mpasble NoYeyHble BeHa M apTepus

HapnoueuHble xenesbl —
9T0 [IBa ManeHbKMX opraHa
nupammaanbHon opmbl 3 ¢M
B LUMPHHY, 5 CM B BbICOTY

1 3 cm B TonwmHy. Kaxgas
Keneaa pacnonoxeHa B BepxHeil
4acTh NoyKW Takum obpasom, 4To
NOKPbIBAET €€, CNOBHO KamioLLOH,
VMEHHO NO3TOMY 3TW Xenesbl U Ha3Banu
HaANoOYeYHbIMU, UMK HaANOYEYHUKAMM.

Kaxpas HagnoyeyHas xenesa nokpbiTa
Kancynoi COeAUHUTENbHOI TKAHW U OKpYXe-
Ha XMPOBOW TKaHbk. BHYTpM HagnoyeuHbix
Xenes BblgenstT ABa Crosi: KOpKOBOE
BellecTBO W cepalesuHy. Kopa Haanoyeu-
HWUKOB pacronoXxeHa cpasy nofg Kancynoi

1 cocTaBnsieT 66mbLWyl0 YacTb Xenesbl: 310
TOMNCTLIA CNOWN 3NUTENManbHON TKaHw,
BblpabaTbiBatolLelt ropMoHbl cTeponabl. Ecru
paccMoTpeTb kopy Gonee AeTanbHo, B Helt
MOXHO BbIAENUTb TPU CNOS TKAHEW, CaMblil
BEPXHWUA W3 KOTOPbIX Ha3blBaeTcs Kny6ouko-
BOW 06nacTblo, CPeaHUn — My4KoBOI

N HWXKHWII — ceTyaToi obnacTbio. Kaxablit
CNo TKaHW KOpbl HaAMOYe4HUKOB BblpabaTbi-
BaeT pa3NUyHbIE TOPMOHbI C abCONKTHO
pasHbiMu pyHKUMsMU. Mo3roBoe Bewwe-
CTBO HaANOYeYHMKOB, 3aHUMawLas
CPEAHI0 YacTb Xenesbl, COCTOUT U3

Mvwesop

JleBasi HagnoyeyHas xenesa

NleBble HafmoueUHble apTepum
JleBas HagnoyeyHasi BeHa
JleBble MoOYeYHbIE BeHa M apTepus

JleBas nouyka

HwxHsas nonas BeHa

— bplowHas aopta

HAONOYEYHASA XENE3A B PA3PE3E

Kopa Mo3srosoe BeLecTso

bokosoil paspe3a
BEPXHEN 4acTun
HaANoYeUHon
Xenesbl

Moarosoe BeLyecTso

Kancyna ——— >+

Kny6ovkoBas o6nactb —=-

HepBHOI;] TKaHu u BpraﬁaTbIBaeT FOPMOHbI
nog KOHTponem aBTOHOMHOM HepBHOﬁ
CUCTEMBDI.

[My4koBas o6nactb

Cetyaras obnacTb
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Kopa HagnoueuHukoB BbipaGaTbiBaeT
pa3nuyHbIE TOPMOHbI, N0 XUMUYECKON
CTPYKTYpe CXOfHbIE CO CTepouaamu, Ho
BbINOMHSAIOWME PaA3NUUHbIE DYHKLUM.

Imnotanamyc T
Tmnodus

Benvie
KpOBsiHble
Tenbuya

Hapno4eyxas
Xenesa

NOMXENYAOYHAA XENE3A

Kpome Toro 4yto nogxenypouyHas xenesa BbipabaTbiBaeT epMeHTHl,
NoCTYyNalolLMe B TOHKWUA KULIEYHWK, W UrpaeT OAHY W3 BaxXHbIX poneit

B npoLiecce NULLEBAPEHNs, OHA SBMSAETCH Takke OpraHoM 3HAOKPUHHOM
CUCTEMBI, MOCKONbKY BbipabaTbiBaeT ABa rOPMOHA, Y4acTBYHLNX

B MeTabonu3me yrneBofoB 1 perynupylolux ypoBeHb [MioKo3bl

B kpoBu. [1BOIiHAs (YHKLWOHANLHOCTb 0OYCrOBNEHa aHaTOMUen:
NoJXenyaoyHas xeneaa Kak OpraH SHAOKPUHHON CUCTEMbl COCTOMT U3
MUKPOCKOMMYECKNX TPYNn KNeTok, OCTPOBKOB [laHreprauca, pacnono-
KEHHbIX MO BCEMY OpraHy, 0COBEHHO B XBOCTe, KOTOpble OKPYXEHbI
CKOMMEHNAMU TKaHW NOJXeny[oYHO Xenesbl, auuHycamu, Bbipabatbl-
BalLWMMU NuLLeBapuTenbHblil cekpeT. OCTpoBkK JlaHrepraHca cocTosT
13 [BYX BUOB KNeTok: anba-kneTok, BbipabaTbiBaOLMX FMIOKAroH,

1 BeTa-kneTok, BblpabaTbiBaKOWNX UHCYMNH.

OCTPOBOK JIAHFEPIFAHCA

CuHycongbl

Anba-knetka

Beta-knetka

KneTka-ayunyc

O6pasosanne MepBas rpynna ropMoHOB MPUHAANEXUT
- Genwos K MUHEPanoKopTUKOMAaM (OCHOBHbIM
Z:;iz;”ewe 3MIEMEHTOM KOTOpbIX ABNAETCA anbAocTe-
POH), Y4acTBylOLMM B perynsuum 6anaxca
KWMAKOCTEN W conein (HaTpusa U Kamnusl):
Obpasosanute TOPMOHbI OKa3blBAKOT JEACTBUE HA MOYKM,
FHOKO3bI perynupyloluue BbIBOL XUAKOCTU U COneit
C MOYOIN COrNacHo NoTpeGHOCTSIM
opraHuama.
BTopas rpynna COCTOMT U3 FMIOKOKOPTH-
O6pasosaHue KOMAOB, OCHOBHbLIMU KOMMOHEHTaMH
*wpa KOTOPbIX ABAAOTCA KOPTM3OM W MMAPOKOP-
TU3OH, perynupyrowue Metabonuam
MpoTueosocna- MUTaTeNbHbIX BEWECTB U BbINOMHALLME
nuTenbHas MPOTUBOBOCNANUTENbHYI0 U UMMYHOCY-
BesTenbHoCTs MPECCUBHYIO (DYHKLMN.
Ynepxatve TpeTbst rpynna COCTOUT U3 aHAPOreHOB,
HaTpus, BbiBpoC rOPMOHOB, crnoco6CTBYLWMX HOPMUPOBA-
Boay! HUIO MYXCKUX BTOPUYHBIX MOMOBLIX
YnepxaHxue

NPpU3HAKOB N POCTY MbILIEYHON TKaHW.
HaTpua 1 BoAbl

MuweBapuTenbHblit
* cekpeT

NEACTBUE MHCYNUHA W TNHXArOHA
7N N

IniokaroH: ) Anbca-knetkn [Mopxenynoy- beta-kneTku ( MHCYNUH
Has xenesa N /

Kposb [
FmoKarng B S ey

_—.’ 1 ““ o
 nocon | {72 | oo |

nioko3a

[niokosa  [nuKoreH

AmmHo-

KMCROTbI benku

Knetka neyeHn MelweyHas kneTka

WHCYNUH 1 rnokaroH AalT npoTMBONONOXHble 3PdeKTbl. VHCYnuH
€nocobCTBYeT NOCTYNNEHNIO TIOKO3bl U3 KPOBM B KNETKU OpraHu3ma,
KOTOpble MCMOMb3YIOT €€ Kak OCHOBHOWM WCTOYHMK 3Heprin. Moatomy
WHCYNMH AaeT ahEeKT runornnkeMnn, NpOBOLMPYIOLNA CHUXEHNE
COAepXaHus roKko3bl B KpOBU. Kpome TOro, MHCYNWH BO3AencTByeT Ha
KNeTKU MevyeHn WU MblleYHbIe KNeTku, YTobbl OHM TpaHchopMUpoBanu
TAIOKO3y B TMNKOTEH — SHEpreTUYecKUin pe3epB OpraHn3ma; CHuXaeT
TpaHcopMaLuio KO3kl B XUPHbIE KMCMOTbI, HakannuBatwLwmuecs

B agunouuTax, 1 cnocobcTByeT cuHTe3y Genkos. ImiokaroH, HaoboporT,
naeT apeKT rMnepraMkemMun, CTUMynupys pacnaj riukoreHa,
HaKOMNEHHOro B KNeTkax NeyeHu, v MOCTYNNneHWe rnioko3bl B KPOBb.
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NMMOATUYECKUE
OPrAHbl  UMMYHUTET

NMUMOATUYECKUE OPrAHbI

BunoukoBas keae3a

opraH, B KOTOPOM CO3peBalT

1 TOTOBSITCS K BbINOMHEHMIO CBOUX
yHKLWIA Benble KpoBsHbIE TenbLa
T-numdouunTsl

Jlumparuyeckue y3apr —

mManeHbkue nuMdaTuyeckue oprabl,
pacnpepeneHHble No BCeMy opraHuamy
W CBA3aHHble NOCPeACTBOM
nnmdaTuyecknx cocyfioB, KoTopble
ouuwatT ero ot MMKpOﬁOB

W NPOAYKTOB pacnafa
Cene3enka /

opraH, BblpabaTbiBalolmii HeKoTopble
BUAbI Berbix KPOBSHbIX Tenel

1 OYMLLAIOWMIA KPOBb OT MUKPO60B
1 NPOAYKTOB pacnasa

Koctublii Mo3r

TKaHb, BblpaﬁaTblBal'OUJ,aﬂ
6enble KpoBsiHble Tenbla,
OCHOBHble coCTaBnawlue
VIMMyHHOI;I CUCTEMbBI

B opraHuame HaxomuTcs MHOro NUMdaTH4ecKkuX raHrnues, pacnpege-
NeHHbIX Mo Bcemy Teny. OHW OYeHb BaXHbl ANS UMMYHWUTETA, MOCKOMbKY
coAepxaT MHOXeCTBO Benblx KPOBSIHbIX Tenel, KOTOpble BbISBSIOT,
HeMTpanu3npyioT M paspylialT GakTepun u NPoAyKTbl pacnaaa,
HaxoAslmecs B NMMaTUYeCKNX COCYAax, pacnonoXeHHbIX BO3ne
OpraHoB M TkaHei BCero opraHuama. Kaxabli raHrnuil (y3en) coctout
13 060NOYKN COEAMHUTENBHON TKaHW, rAe NPUCYTCTBYIOT Tpabekynbl,
pasfensiolne raHrnuit Ha [ONW, B KOTOPbIX HAXOAATCS (onnukynbl

¢ GenbimMu Tenblamu. K raHrnuio nopxoast numdatnyeckue cocyasl,
npUHOCALLME U3 TKaHen nuMAy, koTopas UNbTPYETCS BHYTPU raHrms
1 0cBOBOXAAETCA OT BpeAHbIX MW NOTEHLMANbHO OMacHbIX BELLecTs,
3aTeM WAET K BbIHOCALLMM numMdaTMyeckum cocyaam U BnMBaeTcs

B KPOBEHOCHYI0 cucTemy. lMockonbky numdaTnyeckne raHrnmm
HaxopAaTCs B CTPATErMyecknx Mectax opraHuama, ux AesTenbHOCTb
npensTcTBYeT NPOHUKHOBEHWKD BPEAOHOCHBIX areHTOB B OpraHuam.

Numdatnyeckana cuctema cocTout M3 nuMdaTuyecknx TKaHen
M OpraHoB, B KOTOPbIX NPOM3BOAATCA benble KpoBsiHbIE Tenbla,
BbIMOMHSAOLME CBOIO OCHOBHYK (DYHKLMIO: 3alyMLiaTh OpraHuam ot
YyKepoAHbIX MOTEHLManbHO BPEAOHOCHBIX 3NeMEHTOB, 0COBEHHO
MUKPOBOB U3 BHELWHeN cpedbl.

BUNOYKOBAA XENE3A

Tpaxes

Bunovkosas xenesa

Terkoe

BuroukoBas xenesa — 370 ManeHbKUA OpraH, PacnonoXeHHbIN no
LIEHTPY Tpyau, 3a rpygHon KoCcTblo. OYHKLWM U pa3BUTUE 3TON Kenesbl
“MelT onpefeneHHble 0COBEHHOCTU, MOCKOMbKY 3TOT OpraH HauuHaet
(DYHKLMOHNPOBATb elle [0 POXAeHUs pebeHka, Ha CTaguu pa3BuTus
ambpuoHa, a 3aTem aTpodupyetcs. B geTckom Bo3pacTte B BUNOYKOBOM
Kenese co3peBaloT NUMQOLMTLI, NOCTyNatLne 13 KOCTHOTO Mo3ra,
KoTOpble 3aTeM npespalyalTcs B MMMAOLUTLI T, CNocobHble BbIMONMHSATL
CBOK MMMYHHYK (yHKUMio. BunoukoBas xenesa yHKUMOHUPYET
nopobHeIM 06pa3om B AETCTBE, OHa Aaxe YBeNnnuuBaeTcs B pasmepe

1 Bece [0 45 1 1 3aKaHYMBaeT CBOK AEATENbHOCTb K Nepuody MonoBoro
cospeBaHus — k 14—16 rogam, korga MMMyHHas cucTema yxe
copmMuUpoBanack: C 3TOro BPEMEHM OpraH HaulHaeT aTpodupoBaThCs
'y B3pocnoro Yenoeeka egsa gocturaet 15 r.

NUMOATUYECKUN TAHITIUKA

Jinmda BbIXOAUT U3 raHrnus,
OYUCTUBLUMNCHL OT NPOAYKTOB pacnaja

Numda, Hecywas
npoayKThl pacnaja,
NpoHUKaeT B nuMdaTi-
YeCKWUA raHrnui

BbiHocAwWwmMe numdaTnyeckne cocyabl

Tpabekynbl

cawme

A B2y,

i

O6onoyka

Jlumbatuyeckue
donnukynsl



JIMM®ATAYECKUE OPTAHbI U IMMYHHUTET 187

MEXAHW3Mbl HECNELU®UYECKOTO UMMYHUTETA

A0 Baktepuy o T 2 A 97
Mospexaexne Paspywenne OpraHusauns
TkaHen bakTepuit
AKTWUBaLWA LONOMHM- Mpusneyexne
TeNbHOW CUCTEMbI ‘ tarouuTos
YBenuyeHue npoHULaeMocTu
daroyutsl

Kanunnsapos

{

Paciumpenve obnacti
KPOBEHOCHbIX COCYA0B

XemoTakecue

Ecnu kakomy-nn6o MuKpoopraHuamy yfanocb npeofonetb nepeble
3alyMTHbIE MEeXaHM3Mbl, HaYMHAeT pa3BUBATLCA UMMYHHAs peakwus,
Npu3BaHHas 3alNTUTL OPraHu3M OT KaxAon JyxepopsHoi 6akTepum

B OTAENbHOCTW. 3alUTHBIA OTBET, 3@ KOTOPLIA OTBETCTBEHHbI Genble
KpOBSiHblE Tenblia, OCHOBLIBAETCSH HA Pacno3HaBaHWUW YyXepOAHbIX
aHTUTEeN — aHTUIEHOB W aKTMBMPYET CEepuI0 KNEeTOYHbIX W rymoparb-
HbIX MeXaHW3MoB, 4YTODbI pa3pywnTb UMW HETPann3oBaTb 4yXeposa-
Hble GakTepun. IMMYHHbIA OTBET 3aknio4aeTcs B peakuuu numdouu-
T0B T: OAHN NMMEOLMTHLI Pacro3HaloT aHTUIEeH W BbIAENAKT CEKpeT M3
XWMUYECKMX BeLLeCTB, NOAAIOLWNA CUTHAN TPEBOTU B AAHHON 30He,
Apyrine [eicTBYIOT KaK «3alyUTHUKWY», aTakylolme 1 paspyLiaiLme
MUKpO6. VIMMYHHBIA rymoparnbHbIl OTBET COBepLIaeTcs nuM@oyuTamu
B, KoTOpble Npu CurHane TPEBOTM YMHOXAKTCA U NpeBpaLyaoTcs

B KNneTKu nnasmbl, BblpabaTbiBatowe BewecTBa raMmma-rnobynuHsi,
npuCoeanHsIoWLMeCcs K aHTUreHam Mukpobos 1 obneryaiowme
MMMYHHbIM KneTkam 60opb6y.

AJNEPTUA

Mpyu anneprim [esTenbHOCTb UMMYHHOW CUCTEMbI aKTUBU3UPYETCS, OHa
CTIMLUIKOM Pe3ko pearvpyeT Ha ONpefeneHHble BEWecTBa, ABNAIOWMECA
Ge3BpeHbIMK ANst GONbLUMHCTBA NIOAEN, BCNIEACTBUE YEro pa3BuBaeTCs
BOCTAmNEHNe ¢ PasnuyHbIMU NMPOSBNEHUSIMU B 3aBUCUMOCTH OT pacrono-
KEHWSI: YMXaHWe, 3aTPYAHEHHOE AblXaHWe, KOXHas Chiflb U T. .

OpraHnam pacnonaraeT cepuei 3alUTHbIX MEXaHU3MOB Ans
HecneLudUYeckon 3alMThl OT aTak MOTEHLWanbHO NaTOreHHbIX
BakTepuit. Ha nepBoit cTagum CyLIECTBYIOT 3aLUMTHLIE MEXaHWU3MbI
NOBEPXHOCTHOTO CNOS OpraHnuama, To eCTb KOXM, KOTOpble NpensiTcTBy-
10T NPOHMKHOBEHWIO pa3nuyHbix bakTepuit Gnarogaps Hanmuumio Ha Koxe
pasnnyHbIX XUAKUX PepMEeHTOB, paspylialowwmx 6akTepum; Takxe
Takue epMeHTbl COAepXKaTcs B CEKpPeTe CNe3HblX W CMIOHHBIX Xenes
1 Ha cnusucTtoit obonouke Hoca. Ecnn Gaktepuu cymenu npoiTu aToT
3alUNUTHBIA CNOW, OHW CTanKUBaKTCS C darouutamu, 6enbimMu
Tenblamn, HaxoAswWMMIUCH BO BCEM OpraHuame, KoTopble nepepabarbi-
BaloT BCE MHOPOAHble 06pa3oBaHns, C KOTOPbIMM BCTPEYAIOTCH, Tak Xe
kak 1 6enku nnas3mbl, COCTaBNALNE [ONONHUTENBHYIO CUCTEMY

W aTtakylowue BakTepuu, paspylialolime Ux CTEHKM U TEM cambIM
obnervatowue paboty benbim TenbLaM.

MEXAHU3MbI
CMNEUNOUYECKOrO UMMYHUTETA
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Jlumcbount T
y KNETOYHbIA UMMYHUTET
A A YyxepoaHble Tena A 1 B a
} s J )8
A Numdount T yyacTHUK P v A d
WHduumpoBaHHas kneTka 4]
*V 0 fl' A Jiumcouut
A>*i L™

T uutoTOoKCUYeCKMe"

o0 4
> V*
A A
14
o 0
Iy <JW
. v A

N Knerka nnaambl
FYMOPANbHbBIA UMMYHWTET

wAaamuwaamasawww[aww; »

>

. NMumcoymnt T pacnosHaeT aHTUreH U BbINyCKaeT XMMUYECKUE BeLyecTBa

. NumcpounTbl T yyacTHMKM akTUBUPYIOT NUMAOLMUTEI T LUTOTOKCUYECKNE
1 numdouutsl B

. Jiumcoumtsl T uuTOTOKCHYECKME OGBEAMHAIOTCS U paspyLualoT KNeTky

. B kneTkax nna3mbl nossnawTca nuMdoyuTel B

. KneTku nnasmbl BblpabaTbiBaloT raMmma-rnobynuHbl

. Tamma-rnobynuHbl 06bEANHSAIOTCA C aHTUTENamu U paspywanT v
neakTuBupylot GakTepuio
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188 ANOVBUTHBIA YKASATENb

A

aroHucTbl (Mblwpbl) 31

arpaHynouutsl (neikoumntsl) 49

apgeHuH 13,14

appeHanuH 151

a30TuCTble 0cHoBaHMa 13

akkomopgaums xpyctanuka 118

aKkcuc (nossoHok) 24

aKCOH (HeltpoH)139

akT nonosoit 169

AKTI (appeHOKopTUKOTPONUH)
181,185

anaHuu14

anoneuus 132

anbBeonbl neroyHble 81

anbaocTepoH 185

aMUHOKUCIOTbI

- 3akoaupoBaHHble 13

- cxema 102

amcuapTtpos (cyctas) 34

aHgporeHsl 185

aHemns 56

aHTaroHMCTbl (MblwLbl) 31

aHTureHsl 52

aHtuTena 52

aopta (aptepus) 58, 60, 61, 96

anneHanke (YepseobpasHbiit
orpocTok) 90

apeona 166

apetpus (un) 58, 66—67

aopTa 58, 60, 61

- aptepuona 67, 71

6GeapeHHas 66, 67

6Gepuosas 66, 67

GpbixeeyHas 66

- neroynas 58, 60, 61, 80, 81

noktesas 66

nyyesas 66, 67

manobepuosasi 66

- nneyesas 66

noagsgowHas 66

- nogknwyuyHas 66

noakoneHHas 66, 67

nogoweeHHas 66

COHHas 66, 67

- CcTpoeHue 66

ANYHNKOB/AMYeK 66

aptpo3 36

acnaparui 102

acturmatusm 119

aTtnaHT (no3soHok) 24

aunpodunbHbIA (remonoas) 51

aunHyc (bl)

- rpyAn (MOMOYHble Xenesbl)
166,167

- neroyHble 81

- noaxenyaouHoit xenesbl 95

b

6a3opunbl (neikounTbl) 49
6a3ounbHbIi (remonoss) 51
6apabaHHas nepenokka 122
6eapetHas (koctb) 20, 21, 28
6eapeHHas

- apTtepus 66, 67

- BeHa 68, 69

6eapo (koctn) 28

6eapo 28

- BbIBUX 45

6e3bIMsIHHbIA (nanew) 27
6enkm 102—103,112

- B kposu 48

Kkanopuu u 99
nepesapusatue Genkos 103
Teno yenoseka u 98

- yHkumn 103
6epemeHHocTs 172—177

- MHoronnogHas 177
6epuosas koctb 20, 21, 28
6unonsipHblit (HeitpoH)139
6udypkayus Tpaxen 78
Bnactomep (6nactyna) 173,174
6nusneus 177

6nu3opykocts 118
6nokoBuaHbI (cycTas) 34

Gonesoit UMNynbC, CoKpalieHne
mbiwy 135

6Gonb

- B wee 40, 43

- cepanuuwHoro Hepsa 41

- B CMuHe 42—43

- B NO3BOHOYHUKE 42

6Gonbluas rpyAHas (mblwua) 32

6Gonbluas ckynosas (mbiwya) 32

6Gonblwebepuosas

- apTtepus 66, 67

- mblwya 33

- BeHa 68

6GonbLwoit naney 27

6opo3saa (bl)

kocas wenb (nerkue) 80

mexgonbHas wens 80

mosra 142

- oboHATenbHan 74

CnUHHOro Mo3ra 145

6poHx () 72, 78—79, 80

6poHxuanbHblit cTBON 79

6poHxuonsl 79

6pbixeeyHas

- apTepus 66

- BeHa 68

GpiowmnHa 96

- cTeHka 96

6yropku MoHTromepu 166

6yropok BeHepbl 160

B

Butamuu (b1)

-A 105,106,112
B, 107, 112

- B2 107, 112

- Bs 107, 112

- Bs 107

- Be 107

- Bs 107

- Bs 107

- B2 106, 107

-C 107,112

-+ 108 112

- E106

-K 105,106

- PP (Butammun) 107

- BogopactBopumble 107
- Xupopactsopumbie 106
BasonpeccuH 181
Bakyonu (knetka) 12
Baponues moct 140
Baox 73

sekn 115

BeHa (bl) 58, 68—69
6GeapetHas 68, 69
Gonblebepyosas nepeaHss 68
GpbixeeyHas 68

- BHYTPeHHss nnevesas 68
- rnybokas 69
rpyaHas 68
natepanbHas 68

- neroyHas BeHa 58, 60,
61,80,81
Mapwanna 61

- neyeHoyHan 68

- nnevesble 68
noBepxHocTHas 69
nogsagowHas 68, 69
nogknioynyHas 68

- noakoxHas 68, 69

- noakonexHas 68, 69
nogmblweyHas 68
nonas 58, 60, 68
noyeyHas 68

- ceneseHoyHas 68

- ceppaeyHas 61
coobuwatowme 69
cTpoeHne 68

- fApemHas 68
BEHO3HbI kanunnap 71
BeHbl rnyGokue 69
BepxyllKka

- nerkoro 80

- cepaua 60

BelecTso cepoe v Genoe 139,
142,144,145

BUNoOYKoBas xenesa 186

BUPCYHroB npotok 94

BUPYCHbIR renatnt 93

BUCOYHas (kocTb) 20, 21, 22, 23

Bkyc 136,137

BKYCOBbIE

- cocoykn 136

- 30HbI A3blka 136

Bnaranuwe 160,161,162

BHELWHSIA 1 BHYTPEHHAS LWMpokas
Mbiwybl 6egpa 32, 33

BHYTPEHHsIs obonouka 30

BHYTPEHHAA nneyesas (eHa) 68

BHYTPUKNETOUHbIE HUTU (KneTka)
12

Boga, 98,110—111

- B kposu 48

BOAHbIA 6anaHc opraHuama 111

Bogopoa (monekyna soabl) 110

B036yxaeHne (Nonoeoit oTBeT)
170—171

BOTNOKHO

- KknetyaTka osowen 101

- MblweyHoe 30

- HepBHoe 146

BOMOKOH nyyok 30

Bonocel 128,132, 133

- poct 132

- uset 133

BOpOHKa 76

BOpoTa neyeHn 92

BOPCUHKM KULeYHUKa 88

BpalyeHue (ABuxeHne) 35

BCaCbiBaHWe B TOHKOM KULIEYHUKe
89

BTOpas Nyyesas HapyxHas
(mblwya) 33

BTOPUYHbIE MOMOBbIE NMPU3HAKN

- XeHckue 161

- Myxckue 157

synsBa 154,160

BXOAHas yYacTb (xenypok) 87

BbiBUXN 44, 45

BbIgoOX 73

r

rasoobmeH (abixatue) 81

- B KpOBEHOCHOW cucteme 59

ranakrosa 101

raHrnuu GprowHononocTHele 150

GpbixeeyHble 150

- numcatnyeckne 70—71,186

- napacumnatuyeckue 150

cumnatuyeckne 150

ractpuH 87

ractput 87

raycTpbl 060404HOM Kuwku 90

remorno6ux 56—57

remonoss 51

remoctas 54

remocunus 55

reHom yenoseka 15

rewsl 13,14—15,17

republ (3Byk) 125

runogepma 128,134

runotanamyc 164, 180,181,
183,185

runocms 140,164,180,183,185

lnca nyyok 62

rmas 114,115,117

ravyepuH 104

rnotanue 86

rmotka 72, 76—77

- 1 nuwesapeHue 82

rniokarod 185

rniokosa 101,185

rnioteH, 6enok 89

ronoga 20, 21, 22—23

- koctn 22—23

ronoeka

- noaxenyaouHown xenesbl 47

- nonosoro uneHa 154

ronosHon mo3ar 138,140—141

ronosyartas (kocTb pyku) 27

ronoga, LeHTp 83

ronocoBble CBA3KM 76, 77

Fonbaxu, annapat (knetka) 12

roHagoTponuHsl 181

FOPMOH (bl)

- aHTuauypetuyeckuit (AAr) 181

- kopTuson 185

- noTenHusupyowmnin (NF) 164,

181

MeNaHoLUTCTUMYTUPYIOLL Ui

(Mcr] 181

- okcutounH 167,181

- napatropmoH (MTr) 183

nporectepoH 167

nponaktun (ITMN 181

pocta (TP) 181

- comarotponut (CTI) 181

CTUMYNUPYIOL it

MHTEPCTULMANbHbIE KNETKN

(FCHK) 181

- TupeotponuH (TTN 181,183

honnnKynoCTUMYNUpYyIoL it

(®Cr) 158,164,181

- WuMTOBMAHOI Xene3bl 182,183

ropoxosuaHas (kocTb pyku) 27

roptaus 72, 76—77

ropbkuit (Bkyc) 136,137

rpaHynoyut (remonoas) 51

rpaHynoumnTbl (nenkoynTbl)49

rpebenyatas (mbiwya) 32

rpebeHb

- KOoXHble 128

- Mexcocoukosbln 129

- nysblpyatblit (cnyx) 126

rpuboBMUAHbIE (COCOYKM RA3blKa)
136

rpyAnHa 20, 25, 60

rpyAMHO-noabAsblukasn (Mbiwya) 40

rpyAHas BeHa 68

TPYAMHO-KMIOYNYHO-COCLeBUAHAR
(mblwya) 32, 33, 40

rpyas 166,171

rpynnbl kpoBn 52—53

rpbixa

- OptowHas 97

- [MCcKoBasi, No3BOHOYHas 41

ryaHuH 13,14

ry6yatas TkaHb (kocTu) 19

ry6yatoe Beljecto (koctn) 19

ry6bl (poToBas nonoctb] 84

ry6bl nonosbie Gonbline U Mansie
160,161,162

rycuHas koxa 130

a

[aBneHue apTepuanbHoe 67

- npegensl gonyctumble 67

fansHosopkocTs 119

AanbToHuaM 121

[iBeHaaUaTunepcTHas kuwka 88,
94, 96

- 1 nuwesapeHue 82

AByrnasas Mbilula

- beppa 33

- nneva 32

neBcTBeHHas nneea 160,161

DeCTBUSA CeKcyamnbHble
168—169

[enbToBUaHbIE (MbiwLbl) 32, 33

[eHapuTbl (HeipoH) 139

AEHTUH 85

DNEHTUH KOpHs (3ybbl) 85

nepma 128,134

necHa 85

neynbenst (3syku) 125

nunaptpos (cyctas) 34

AnacTtona 63, 67

nunacus (kocte) 19, 26

nvadparma 60, 72, 73, 86, 96

avacgparmanbHoe 0TBEpCTUE
nuwesofa 87

AnsuroTHble (6nusHedbl) 177

AN3uroTHole 177

[MAOATMPOHMH 182

nAncaxapuabl 100,101

- Xxumunyeckas cdopmyna 100
ANWHHAA (kocTb)19

[NWHHAA nagoHHas (Mblwya) 32,33
[HK 13.14,15

[HO (xenypka) 87

[HO mewwka [lyrnaca 162

nonu

neroyuble 79, 80

- Mo3rosble 142

- Mo3xeuyka 144

nevenn 92

ylHas Mmouka 122
[OMUHAHTHbIRA (reH) 14,15
noHop (nepenusanue) 52, 53
[ononHeHus K muHepanam 109
AblxaHne 72—73

- KOHTpPONMb HEpBHOW cucTeMbl 73
- MexaHusm 73

E

eBcTaxuesa Tpyba 122,123

eanHubl 99

eXe/|HeBHOE NONyYeHUe SHepruu
113

eXe/jHeBHble 3aTpaTbl dHEprun
113

X

KeBaTtenbHas (Mbiwua) 32

Kenesa (xenesbl)

6GapTonuHosel 160

- kenygouble 87

Kynepa 154,157,159

JlubepkioHa 88

- cnesHas 115

- HagnoyeyHole 184—185

okonowutosuaHele 182—183

notogas 115,131,132

notosas xenesa Mona 115

- npuBpaTHuKa xenyaka 87

- canbHas xenesa meiGomuesa

115

canbHas xenesa Lleiica 115

canbHble 128,131,132

- wuroBugHas 60,182,183

- 9KpuHHas 130

xeneso 108,109,112

xenyaok 86—87, 96

- u nuwesapexune 82

xenygouek (ku) 62—63

- neebit 60, 63

- Mosrosble 141

- npasblit 60, 63

Ken4Hbll npoTok 94

KeNYHbIA nysbipp 92—93

- 1 nuwesapetune 82

XuBoT

- bpiowHas nonoctb 96—97

- ocTtpas 6onb B 0obnacTu xusota
83

- yvactku 83

xuakocts 111

Ku3Hb 12—15

Kuposas TkaHb (koxa) 128

Xupbl 98, 104—105, 112

- kanopuu u 99

- nepesapusaHue 105

3

3abonesaHus

- BeHeyHas Gonb 64

- cepaeyHble 61, 64—65

- uenuakus 89

3afHAs CTeHka (rnoTka) 84

3aKpbIThIi (nepenom) 46

3anaxu 136,137

3anaxu 136,137

3ansacTHble koctn 20, 21, 26, 27

3apaXeHne BUPYCHbIM renatutom
93

3aTbinoyHas (kocte) 21, 22, 23

3aTbiNOYHO-N06Has (Mblwya) 32,
33

3BYKOBble BOMHbI (cnyx) 125



3ByyaHue ronoca 77

3noposoe nutaHne 112—113

3nakn 98

3payok (rnas) 114,116

3peHme

BW3yanu3auus usetoB 121

3puTenbHasi(3oHa) 148

mexauusm 11B—117

Hapywenns 118—119

npobnemsl 118—121

3penue, (rnas) 114—121, (150)

- pasHoBecue 127

3penus none 117

3puTenbHas nywuctocTb paLyone
117

3puTenbHbI nepekpect 117

3putenbHas cuctema 117

3y6bl 85

3y6bl HUXHeil/BepxHen YentocTn 84

n

M3BUMMHbI (Mo3r) 142

n3rn6

- BEPXHWl ABEHaALATUNEepCTHO
Knwkn 88

- neyveHouHbln 90

- ceneseHo4Hbin 90

13rHaHne

- nnauentel 179

- nnoga 179

M30METPUYECKOe (COKpaLyeHue)
31

130TOHNYeCKoe (cokpalyeHue) 31

VKpOHOXHas (Mblwua) 32, 33

MMMYHUTET

- rymopanbHblit 187

- KkneTouHblint 187

- MexaHusmbl 186—187

umnnaHTauus 6nactynel 173,175

uMnnaxTaums sinueknetkn 173

MMMYNbChI CeKCyanbHble
168—163

nHCynuH 185

VHTEHCUBHOCTb 3BYKOB 125

MHapkT Muokapaa 64

nwemmnyeckasn 6onesHs 64

n

og 108

K

kanui 108

kanopuu 99

- W nuTaTenbHble BewecTa 99

kanbuuit 108,109,112

kanbuncepon 106

kambanosugHas (mbiwua) 32

Kamepsbl cepAual/cepaeyrble 61,
62

KaHan (bl)

aHanbHbii 90—91

BUPCYHrOB npoTok 94

BHELWHWA cnyxoBoit (cnyx) 122

MOnoYHble npoToku 166,167

Hoco-cnesHbin 115

nonykpyrnele (cnyx) 123

ny3bIpHbIiA NpoTOK 92

CaHTopuHn 94

CemsBbIBOASMIA npoTok 154,

159

cemsBbIBOASWMIA npoTok 156,

158

3Hponumdatyeckmit (cnyx) 123

kaHan oboHaTenbHbin 140

kaHaret

- gucTanbHbi 153

- npokcumanbHbli 153

- cemeHHoit 158

KaHanbuesas peabcopbuymna153

KaHanbUbl (NOAXenyao4yHon
xenesbl) 95

KaHanbLbl cnesHble 115

kanunnsp (bl)

- KpoBsiHble 58, 67

- neroyHbie 81

kanunnspsl (knybouek) 153

kancyna (bl)

Boymena 153

BHYTPEHHSS 1 BHELWHAS (MO3r)

143

HagnoveuHble 184

noyeyHas 152,153

ywHas 123

ubposHas (cyctas) 35

KaniowoH knutopa 160

kapbokcuremornobux 56

kapuec 85

katapakTta (rnas) 121

kunogxoynu 99

Kkunokanopun 99

kucnopoa (Monekyna sogel) 110

Kkucnopoa (npouecc Abixaus) 80,
81

kucnota

- ackopbuHoBas (Butamut) 107

- pesokcupuboHyknenHosas 13

- naHToTeHoBas (BuTamut) 107

- (onuesas (sutamuH) 107

KMcnoThl XupHele 104

kucnbli (Bkyc) 136,137

KnweyHnk ToncTbin 90—91

- ¥ nuwesapexne 82

KMWEYHNK TOHKMA 88—89

- W nuwesapeHve 82

KknanaH (bl)

aoptbl 60, 63

BEHO3HbI 69

uneouekanoHeln 88, 89

neroyHblin 63

muTpanbHblit 60, 63

pekTanbHbId 91

cepaeyHble 62—63

knetka (1) 12—13

rametbl 172

KpoBsiHble 48, 49

maTepuHckue (remonoss) 51

oboHaTenbHble 137

CeHcopHble (cnyx) 126

onnukynsipHele 163

LwBaHHoBCKas (HeiipoH) 139,146

KNeTo4Hoe fienexune
(onnopoTeopenue) 173

KnuHoBUAHas kocTb 20, 22, 23

KNMHOBMAHAS(KOCTb Horn) 29

knutop 160,162

knyboyek 130

- noyeyHblit 153

Knblku (3y6bl) 85

kniownya 20, 21, 25. 26

kobanamuH (BuTammun) 107

koA reHeTuyeckuin 14

koxa 17,128—135

- yHkumm 130—131

- uget 129

KoneHo

- KocTb 28

- npotes 37

KONM4YECTBEHHOE paBHOBECUE
B 3/0POBOM MUTaHUK
112—113

KOMMYHWKaHTHas (BeHa) 69

KOMOK

- nuwesoit 86

- ekanbHbin 91

KOMnakTHoe BeLecTBo (koctn) 19

KOHEYHOCTb(1) 21

- HuxHue (cdukcauyus) 47

- BepxHas (koctu) 26—27

- HWKHAS (kocTn) 28—29

KOHCKMI xBoCT 144

KOHTpPOMb Mmonywapui Mosra 149

KOHblOHKTMBA (rnas) 114,115

konuuk (koctb) 21, 25,145

KopeHHble (3y6bl) 85

KopeHb nerkoro 80

KOPMIIEHUe Tpy/iblo,FopMOHanbHas
perynsuus 187

KOpHast BHYTpeHHsisi o6onoyka
(Bonocer) 132

KOpoHka(3y6el) 85

KkopoTkas (kocTb) 19

KOPPEKTUpYIOLLME NUH3bI
118—119

kopTueB opraH 123

KopTukanbHas nnactuika 19

kocornasue 120

koctn 18—29

BEpXHeil kKoHeyHocT 26—27

Buabl 19

ronosbl/yepena 22—23

rybyatas TkaHb 19

OnvHHas 19

kopoTkas 19

nuwhe 20

HIDKHEn KOHeyHocT 28—29

nnockas 19

pyku 27

cTpykTypa 18

yHkuumn 18

KoCTHast

- macca 19

- TkaHb 18

KOCTOYKM CPefHero yxa (cnyx)
122,123,125

KOCTb TpaneynesugHas (pyka) 27

Kkpaithss nnote 156, 157

KpacHble KpoBsHble Tenbua 48, 49

- (remonoss) 51

- HopmanbHoe coaepxanue 56

Kpayse, konbbl 134

kpaxman 101

kpectey 20, 21, 25,145

KkpusoLes 40

KkpoBoTeyeHne 54, 55

- Hocosoe 75

kpoBb 16, 48—57

6Gonesnn 56—57

BblpaboTka 50

KOMMOHEHTbI 48

obpasosanne 50—51

nepenueanne 52—53

ceepTbiBaHne 54—55

unbTpayms 153

yHKuumn 47

Kpyr kpoBoobpalyenns 59

Kpyroasi MbiluLa

- rnasa 32

- pra 32

Kkpbino TasobeaperHon kocti 20

Kpbinbs Hoca 74

KptoukoBUAHAA(KOCTb pykn) 27

kyboBuaHas (kocTb Horu) 29

kynon (cnyx) 126

KyTiKyna

- ponoca 132

- Horta 133

n

NabupWHT 3adHuWit ¥ nepeaHni
(cnyx) 122,123

nafibeBuAHas KoCTb

- Hora 29

- pyka 27

nakrosa 101

naHrepraHcos ocTpoBok 95,185

natepanusauus 148

natepanbHas (BeHa) 68

nerkoe (ne) 72—73, 80—81

neroyxas

- aptepus (ctBon) 58, 60, 61

- BeHe 58, 60, 61

neitkemmns 57

neikoumnTbl 49

neiunn 14

necTHuLa

- bapabanHas (cnyx) 123

- npepasepus (cnyx) 123

nu3ocoma (knetka) 12

numga 70—71

numdatuyeckue cocyasl 70—71

numdobnact (remonoss) 51

numdoumnt

- remono33 51

- neitkountbl 49

- BnT187
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nunassl 105

NUCTOBUAHbIE COCOYKM 136

nobkosas(kocTb) 25

nobkosble Bonockl 156

nobkosbIt cuMdn3 25

no6xas

- 30Ha mosra 148

- koctb 20

TIOKOTb, BbIBUX 45

nokTesas

- apTepus 66

- 3agHas (Mblwya) 33

-kocTb 20,21,26

nokTeBOM crubatens 32, 33

NoHHOe couneHenne 162

nonatka (kocte) 20, 21, 25, 26

NIONaToOYHO-NOABA3bIYHAA (MbilLLA)
40

noxaHka, noyeyHas 152,154

nykosuLa

- ABeHaguatunepctHas 88

- oboHaTenbHas 137,140

- npogonrosatelii mMo3r 140

nyHka 133

nyyesast

- aptepus 66, 67

- koctb 20, 21, 26, 27

nbicuHa 133

niombaro 41

M

marHuin 108

makyna (cnyx) 126

manas kpyrnas mbiwua 33

manobepLioBas

kocTb 20, 21,28

aptepus 66

naTepanbHas AnvHHas (Mblwua)

32

naTepanbHasi kopoTkas

(mMblwua) 32

marnble KopeHHble (3y6bl) 85

Manbnuruessbl knybouku (noyka)
152

manbtosa 101

mapraHey 108

Mapwanna, BeHa 61

matka 160,161,162,165,177

merakapuobnact (remonoss) 51

merakapuouuT (remonoss) 51

megs 108

MeiiccHepa, Tenbuya 134

menaHouutel 129

membpaHa

- knetoyHas 12

- PeiicHepa (cnyx)123

- CuHoBManbHas (cyctas) 35

- spepHas obornoyka (kneTka) 12

meHuckn 34

MeHCTpyanbHbl Uukn 164—165

meTamuenouut (remonoss) 51

MeLoYeK (Yku)

- annunTuyeckuit(cnyx)126,127

- anbseonspHble 79

muenuH 146

MuennHoBas obonouka (HenpoH)
139

muenobnact (remonoss) 51

muenoyut(remonoss) 51

mMusnHey (nanew) 27

MUKPOBOPCUHKM(kneTka) 12

MuUKpodunameHTel (knetka) 12

MuHepansl 98,108—109

Muokapa, WHdapkT 64

muomeTpuit 162

muocubpunnbl (Mbiwy) 30

MUTOXOHAPWM (kneTka) 12

Mo3r

30Hbl 148—149

KocTHblh 50,186

cnuHHoi 138,140,

144—145, 146

MO3rOBOE BELECTBO

- HagnoyeyHukos 151,184

- noykn 152

MO3roBble

- obonoukn 141

- napel 147,150

Mmo3xe4yok 138,140,144—145

monoko 98

MonoToyek(cnyxoeas kocTb) 22,
23,123, 125

MOMOYHbIE NPOAYKTHI 98

moHobnact (remonoss) 51

moHornmuepuael 105

MOHO3UroTHble (6nmaHewpl) 177

MOHOWOATUPOHUH 182

moHocaxapugsl 100,101

- Xumunyeckas copmyna 100

MOHOLYUT

- remonoss 51

- nenkouutsl 49

mopynal73

MOTOpHast (Mo3roBas 3oHa) 148

moyeBoi nysbipb 96, 152,154,
155

moyeuncnyckahme 154—155

- pecnekc 155

MoyYeTouHUK 152,154

MolloHka 156,157

MyNbTUNONSPHbIA (HeipoH) 139

mbiwya (b)) 30—33

aroHNCTbI M aHTaroHncThl 31

rnasogsuratenshble 120

netpysop 155

kpyrnble 115

nogHumatolas seko 115

noAHMMaloLLasi BONOCAHOI

donnukyn 128,132

cTpyktypa 30

uunuapHas 114

HanpsiratoLas LWMpokylo dacLinio

6eapa 32

noAHMMAIOLLAst HOC U BEPXHIOI0

ryby 32

matkn 162,178

MOYeBOro nysbips 154

- wen 40

MbILenkoBbIi (cycTas) 34

msarkoe Hebo 84

maco 98

H

HaaropTaHHuk 76, 77

HagkoneHHuk 20, 28, 29

HagkocTHuua (nepuoct) 18,19

Hagnobkosasi obnactb 83

HagnoyeyHble xenesol 184—185

HaKoBambHs (CyxoBas KOCTb)
22,23,123,125

HapyxHast

- bonblas Mblwua xusota 32

- obonoyka 30

HapyXHblil croi

- aprepun 66

- 6enkosas obonoyka 163

- BeHbl 68

HacneacTBeHHocTb 14—15

HacblLeHHas (XUpHas kucnota)
104,105

Hatpuit 108

HebHas (kocTb) 22, 23

HebHas MuHganuHa 74, 84

Hebo 84

HeBpanmus cepanuwHoro Hepsa 41

HEAOCTAaTOYHOCTb CepaeyHas 64,
65

HelipoH 139

- Buabl 139

- [BuratenbHbil 146

- CEHCOpHbI 146

HelTpodunbl (neikoyuTsl) 49

HeobX0ANMOCTb NUTaTEmNbHbIX
Bewects 98—113

HenonHble (nepenomsl) 46

HepB (bl)

- 6BepnpeHHo-Ta30BbIN146

- benperHblit 146

- bepuosble 146

- 6nokosbii 147
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- bnyxpaowui 140,147,150

BecTubynspHbIin (cnyx) 125.
12B

rnasoasuratenbHblit 140,147

nBuratenshblit 140,147,150

3anupatenbHblil 146

3putenbhein 114,117,140,
147

VKPOHOXHbIA KOXHbI 146

KOXHO-MbIWeYHbli 146

nuuesoit 140, 147

nokresoi 146

nyyesoit 146

manobepuosblii 146

mexpebepHble 146

mo3rosble 138,147

oboHsaTenbHbI 140,147

oToAswmit 140,147

oransmuyeckuin 140

nanbLesble 146

nepucepuyeckne 138,150

nogkoxHole 146

NoAKOXHbIN 6eppeHHblit 146

noaMbIleYHbIn 146

nogbssbiyHbIl 140,147

no3BoHo4Hble 138

npenABepHO-YNUTKOBbIA 147

NpoOMexXyTouHbl (mo3r) 168

cepanuwHein 41

cepeanHHbin 146

cnyxosoit 140

cnuHHoMo3roBble 145

CnHHble 147

cTpyktypa 146

TPOIHUYHbIA 140

ynutkn 123,125

yenoctn 140

weitHble kopHun 140

A3bIKOTNOTOYHbIA 140,147,

150

HepeHas cuctema 16,138—151

- aBTOHOMHas 138,150—151

- nepudepuyeckas 138,
146—167

- cTpoenne 138

- LeHTpanbHas 138

HecpoH 153

HUTEBUAHblE (COCOYKM f3blKa)
136

HOBOPOX[EHHbIA, copepkaHue
Boabl 110

Hora (koctun) 28

HorTeBas nnactiHa 133

HorTeBoe noxe 133

Hortn 132,133

- cTpoenne 133

Hoxka (mosra) 140

HOXKM (MO3xeyka) 144

Hoc 72, 74

HocoBas

- kocTb 20, 22, 23

- nonocte 22, 74

Hykneotuapl 13

0

o6ogoyHas kuwka 96

- HUCXOASILAs YacTb TONCTOM
Knwkn 90

- curmoBupHas kuwka 90

obopynoBaHue, HyxHoe Ans
nepenuBaHus kpoeu 53

obpasoBaHue moun 153

obysb 39

obwwit pasrnbatens (Mblwwya)

- KOpoTkuit, 6onbworo nanbua 33

- nanbles Hor 32

- nanbues pyk 33

osowy 98

osynsuus 165

orpaHuuMBalLLas HapyxHas
obonoyka (sonockl) 132

OfJHOOCTHble (cycTaBbl) 34

ofjHononsipHele (HelpoHbl) 139

OfiHosILOBbIE (6EpeMeHHOCTb)
177

OKHO

- oBanbHoe (cnyx) 123

- okpyrnoe (onyx) 123

okononynoyHas 3oHa 83

oKonowuToBuAHble xenessl 180,
183

okcuremornobun 56

00LMT nepBuyHbIn 163,164

onnogoteopeHne 172,173

ontnyeckas cuctema 118—119

oprasm (nomnosoil oTBeT)
170—171

OpraHu3m

- opraHbl 9

- xugkoctb 110

- vacm 16—17

OpraHbl

- 3penus 114—115

- uyeetB 17

opToneanyeckuit BopoTHuk 40

ockonbyathlit (nepenom) 46

ocmoTp Bnaranuwa 161

0CHOBaHMe(kopeLok)

- 3yba 85

- Horta 133

- nonosoro unexHa 156

- cnuHHoro mosra 144

ocTeobnact 18

ocTeoknact 18

octeouut 18

ocssatne 134—135

- passuTue 4ysctea 135

oTBefieHNe (ABuXeHne) 35

oTBEpCTUE

GokoBoe 4YeTBEPTOro XenyAouka

141

BaruHanbHoe 154,160

Bblbpoca kposu 59

nonoi BeHbl 73

ypetpbl 154

OTAENbl CNUHHOTO Mo3ra 144

OTKPbITHI (nepenom) 46

oTnevatku nansues 135

owyuieHne Bkyca 136,137

- MmexaHuam 137

n

nasyxa (1)

BEHO3HbIN CuHyc 141

HocoBble 74—75

ornbatowas BeTBb NpaBoil

BEHeYHoit apTepum 61

noyeyHas 152

nanbLibl

- Horu (koctn) 28—29

- pyku (koctn) 26—27

nakpeatut 95

nayTuHHas obonouka 141

neperoposika

- BepTuKanbHas 61

- MBXxenygodkosas 60

- MexnpeacepaHas 60

- centanbHas 61

nepeaHss 3ybyatas Mmblwya 32

nepenueanue kposu 53

nepenomsl 46—47

- Tunbl 46

nepelLeek (WMUTOBMAHAS Xenesa)
182

nepukapa 60

nepumeTpuit 162

nepuHespuii 146

nepuoct (HapkoctHuua)18, 19

nepcTHEBUAHBIA (xps) 77

netns lexne 153

neyeHo4Has BeHa 68

neyeHb 92—93, 96

- aHatomma 92

- 1 nuwesapexne 82

- dyHKyn 92

nupamuga Hocosas 74

nupuaokeuH (Butamuu)107

nutaine 98—113

nuTatenbHble Beljectsa 98

nuwesapenne 82—83

nuLeBapuTenbHbIi TpakT 82

nuwesog 76, 86—87

- W nuwesapexne 82

nuwesble paynonsl 113

nnasma kpoeu 48

nnato (nonoBoi oTBeT)
170—171

nnatdopma oprasma 171

nnauexta 175

nnespa 72

nneyesas

- aprepus 66

- koctb 20, 21, 26

- Mblwga 32

nneyesble (BeHbl) 68

nnevenyyesas (Mblwya) 33

nneyo

- oBwxeHus 35

- KoCTb 26

- pacTsxenne 45

- cycras 35

nrog

- nponopums Bogel 110

- passutne 176—177

- pa3smelexne 178

nrockas

- koctb 19

- crona 38

nniocHa 20, 21, 28, 29

NoBPEXAEHUE BOPCUHOK
KnweyHnka 89

nosssku 47

noAB3AoWHas

- BeHa 68

- Kknwka 88

- KkocTb (Tasosas) 21, 25, 28

- MOPTHSXKHas Mblwla 32

nogxenyfoyHas xenesa 94—95,
96

- W nuwesapexue 82

- SHAOKPWHHbIA opraH 95

noAKIIoYMYHas

- aprepus 66

- BeHa 68

noakoxHas Gonbluasi 1 mManas
BeHa 68, 69

nogKoneHHas

- aptepus 66, 67

- BeHa 68, 69

noambileyHas (seHa) 68

nopHaTue(ABuxeHne) 35

nopoctHas (mblwua) 33

noppebepbe 83

noabs3blyHan (koctb) 22, 23, 77,
182

NOXWION YenoBeK, NPOLEHT Boabl
110

nosa (tena) 42

NO3BOHKN

- rpygHoit otaen 24,145

- CcnuHHoW oTgen 20, 21. 24,
145

- MOSICHWYHbINA oTaen 20, 21, 24,
145

- WwenHbln otgen 20, 21, 24, 25,
145

NO3BOHOYHUK 24—25, 96

nonas (exa) 58, 60, 61

MONMHEHaCkILEHHast (KupHas
kucnora) 104,105

nonucaxapuael 101

nonHble (nepenomel) 46

nonosas NpuHagnexHoct 168

MomnoBOil OTBET Yenoseka
170—171

MOMNOBbIE OpraHbl

- XeHckne 160—163,171

- Myxckne 156—159,170

nonoxexue (tena) 43

nonocTb

- amHuoTnyeckas 174

- OptowHas 96—97

- BHYTPeHHss 162

- KOCTHOMo3roBas 18,19

- nagbeBupHas smka 154

- monoyHas 166

- nma3yxu Hocosble 74, 76

- npaBas nops3folHas 83

- potoBas 84

nonynyHHas (Koctu kuctn) 27

nonywapue mosra 149

nonioca

- mosra 140

- HWKHWA 1 BepxHWi (nouyka) 152

nopa (koxa) 130

nom 130

nouenyit (1) 169

noyeyHas (seHa) 68

noyka 152—155

NOSICHMYHaA (Mblwya) 32

npengasepve

- Bnaranuwe 160

- Hoca 74

npeanneybe

- KOCTM npeanneybs 26

- cukcauus (npu nepenome) 46

npeanniocHa (koctb) 20, 21, 28,
29

npeacepave (1) 62—63

- nesoe 60

- npasoe 60

npemoTopHas (3oHa mo3ra) 148

npuseaenne (aABuxeHne) 35

npuBoAsWas (Mbiwya)

- Gonblwas 32, 33

npuBpaTtHuk (xenyaka) 87, 88

npuBpaTHUKOBas nellepa
(xenynok) 87

npupatok 156,157,158

npoapayHas 3oHa 164

nponumdouut (remonoas) 51

npomuenoyut(remonoas) 51

npomoHouuT(remonoas) 51

npoHaTop Kpyrmbiit 32

npoctata 154, 156,157, 159

NpOCTPaHCTBO

nognaytuHHoe 141

npocseT boymena 153

cybaypanbHoe 141

anuaypanbHoe 141

npoTessl

- beppeHHoro cyctaBa 37

- KomeHHoro cyctasa 37

npotenHsl 102—103

NpOTUBO3ABUTOK (YLUHOM
pakoBuHbl) 122

NpOTMBOKO3ENOK (YLIHOI
pakoBuHbI) 122

npoTpombuH 54

npoyHoe BelecTo (kocTb) 19

nposputpobnact(remonoas) 51

npsmas kuwka 90—91, 96

- W nuwesapexue 82

npsimas MbilLa

- xuBota 32

- nepepHss Geapa 32

nynena(3y6bel) 85

nynbC apTepuanbHelil 67

nynosuHa 174,175

[MypkuHbe, BonMokHa 62

ny

akycTuyeckuin 125

BkycoBble 137

nBuratenbHole 148

3puTenbHble kaHanel 117

moyeBbIBOAsALMe 154

HepBHble 148—149

ceHcopHble 149

YyBCTBUTENbHbIE 134

NACTHbIE KOCTU pykun 27

nscTb (koctu pyku) 20, 21, 26,
27

nsToYHas (kocTb cTombl) 29

P

paBHoBecue (4yBcTBo) 126—127

- CUCTEMbI, MPUHUMAIOLME
yyactve 127

papyxHas obonouka (rnas) 114,
115

pasrubanue npegnneybs 31

pasrubatens (Mblwya)

- KopoTkuit 6onbworo nanbua 33

- KOpPOTKMA NnyyeBoit 33

- nambuyes 33

- ykasaTenbHoro nanbta 33

pasmHoxeHne 172—177

pasHosiiLoBble (BepeMeHHOCTb)
177

pakoBWHa ywHas 122

paccnabnexve [nonosoii 0TBET)
170—171

pacTBopuMmblit hubpuH 54

pacTylwuit anuTenuit (anLekneTka)
163

pacTsikeHMe CBSI30YHOrO annapara
TONEHOCTONHOrO cycTasa 44

paciuupenme, dasa 178

pebeHok, nponopyus Bogsl 110

pebpa 20,21,25

peBmaTouaHbIin apTput 37

perucTp anekTpokapaMorpammbl
65

pesubl (3ybel) 85

pemeHHast Mblwuya ronossl 33

pennukauus AHK 13

pecHuua 115

peTukynoyut(remonoas) 51

PETUKYNyM 3HoNnasMaTuyeckuit
12

petuHon (Butammuu) 106

pednekc moyeucnyckanms 155

pecnekTopHoe ABMxXeHne 146

pedpakTepHbIit nepuog (nonosoi
oreet) 170—171

peueccuBHblit (ren) 14,15

peuunuerT(nepennBaHne Kposw)
53

peyeBas (30Ha mosra) 148

pewertyatas (koctb) 22, 23

pubocoma (knetka) 12

pubocnasun (Butammun) 107

puHUT 75

porosuya 114,115,116

pogsl 178—179

pombosuaHas (mbiwua) 33

pot 72

poToBas nonoctb 84—85

- W nuwesapenune 82

pybuesaHue 131

pybumk noykn 152

pyka, koctn 26—27

Pyddunm, tenbua 134

pbiba 98

psn 3y6os 85

C

CaHTopuHM, npoTok 94
capkonemma 30

capkomep 30

caxaposa 101

cBepTbiBaHue kposn 54—55
cBobogHas nexta 90

cBOA

- yepena 141

- MOAOWBEHHbIA 38

cBs3ka (u)

- neyeHun kpyrnas 92

- cycraBa 35

- W pacTsxeHus 44
crubanne

nBuxeHne 35

nokTtesoi crubartenb 32
nyyesoit crubatenb 3anacTbs
32

npeanneybs 31

o6LWuit NOBEPXHOCTHBIN
pasrubatens nanbles 32
CrycTok kposu 54

ceauHa 133

CceKpeLus xenyfoyHoro coka 87
cekcyanbHocTb 168—171
ceneseHka 186

- ¥ KpoBb 51

ceneseHoyHas (BeHa) 68
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cemeHHoi nysbipek 154,156,
159

CEHCOpHble pecHuykn 126

cepa 108

cepaeyHasi [BeHa) 61

cepaue 58, 60

- Gonesun 61, 64—65

MHHepBauus 61

MecTononoxexue 61

- peHTreH 61

- cepaeyHast gesTenbHocTb 62

cepauebueqne 62,151

cepaueBuHa

- Bonoca 133

- aiueknetkn 163

cepud 14,102

cepo3Hblil (cnoi) 88

cetyatka 114

- yHkumm 116

ceTb cocynoB 59

curma 90, 91

CUMNTOMbI (NepenuBaHue Kpoem)
52, 53

cuHanc 139

CUHapTPO3 (HEMoABUKHbIE
cycraBbl) 34

cuHumTHoTpodobnact (6nactyna)
174

cucrema

- ABO 52

annapat lonbmpxn 12

BecTUGynsipHbIA annapar 122,

126

- pbixatenbHas 17, 72—81

XeHckas nonosas 160—163

UMMyHHas 17,186—187

- KkpoBeHocHas 16, 58—71

numdartnyeckas 17, 70—71

MoyesblenuTensHas 17,

152—155

- Myxckas nonosas 156—159

- OnopHo-aBuratenbHas 16,

18—47

napacumnatuyeckas 138,151

nuwesaputensHas 16

cepAeyHo-cocyaucTan 58

- cumnatnyeckas 138,151

cnesHblit annapat 115

CNU3NCTO-pecHIHan 78

3HpokpuHHas 17,180—185

cuctona 63, 67

ckenet 20—21, 24, 25

cknagka cybrpyaHas 166

cknepa (rnas) 114,115

ckynosas kocTb 20, 22, 23

ckynosas (Mbiwua) 32

cnapkuit (kyc) 136,137

cnagoctn 98

cnesHas (kocTb) 22, 23

cnenas kuika 90

cnusuctas obonoyka

- pra 84

- [BeHaALaTMnepcTHoM Kuwku 88

- nerkux 78

cnusb 78

cnyx 122—27

- BHyTpeHHee yxo 122,123, 125

- 3Bykn 125

- MexaHusm 124

- HapyxHoe yxo 122,125

- CnyxoBas 30Ha (Kopa ronosHoro
mosra) 125,148

- cpedHee yxo 122,123,125

- cTpoeHue yxa 122—123

COBMECTUMOCTb(NpH
nepenusanun kposu) 52, 53

CcouTUe BaruHanbHoe 169

COK MOMpKenyfo4HoON xenesbl 95

COKpaLLEHUst

- (mblwy) matkm 178,179

- MblleyHble 31

- MbilL npu Gonesom umnynbce
135

- TONCTOro kuweynnka 91

coneHas (f3blkoBas 3oHa) 136

COHHas (apTepusi) 66, 67

cocatne 167

cocok 166,167,171

cocoyek (ku)

amnyna npsmMolt kuwkn 91

BKycoBble 136

aepmbl 129

- kancyna (noyeuHas)) 152

Manblit (TOHKMIA KuWeYHNK) 88

NPOTOK B ABEHAALATUNEPCTHYHO

Kuwky 94

-yxo 126

- chatepos 88, 93, 94

- honnukynsipHbi (Bonoca) 132

cocyaucras obonouka (rnas) 114

COWHMK 22,23

cnaitka

- Benoe u cepoe BeLLECTBO
(cnuHHol mo3r) 145

- 3apHsis cnaitka (moar) 140

- nepegHsia (Mo3r) 140

- MepeaHsi W 3adHss cnaitka
(BynbBa) 160

- cepoe Bellectso (Mo3r) 140

cnepmatuabl 158

cnepmartoreHe3 15B

cnepmaToroHuanbHble knetkn 158

cnepmarosougbl 172

- obpasosaHne 158

cnuHa, Gonb 42—43

cnupanbHas neperoHka (cnyx) 123

cnneTexune

BHYTPEHHMIA aHanbHbIi

ccpuHkTep 91

kpectuoBoe 145

- nneyeBoe 145

nosichuyHoe 145

cocyauctoe (moar) 140

Tasosoe 145

- lweitHoe 145

cpepHsist obonoyka (Mbiwupl) 30

CTeHKa

- CepaeyHon Mblwubl 64

- TOHKOTO KulleYHuka 88

CcTeHokapaus 64

CTUMYMbI cekcyanbHble 168,169

CTUMYNALMS KenyAouHOR
cekpeuun 87

cTon6bl (CnuHHOM Mo3r) 145

crona (cTonbl)

- pecopmaums 38—39

- KOCTW HWKHEN KOHEYHOCTY
kocTn 28—29

- nnockas 38

CTPEMBYKO (CnyxoBasi KOCTb) 22,
23,123,125

cTpoma (snyekneTka) 163

CynuUHaTop ANMHHBIA (Mblwual 32

cycTaBHas XugkocTb (cyctas) 35

cycrasbl 34—35

- 3abonesanns 36—37

- HenoaBwxHble 34

- noasuWxHble 34

- nonynoasuxHsle 34

CcyXxoxunue

- axunnoso 33

- MKPOHOXHOW MblwwLbl 33

- Tpexrnasoi Mblwlbl nneva 33

CyXOXumbHble xopabl 60

CYXOXUMbHbII LEHTp 73

cdepuyeckuit Mewwovek 123,
126,127

CUHKTEp

aHanbHblit 90—91

- Mouvesoit 155

- Opmv 88

nuwesopa 86

npuepatHuka 88

ypetpbl 154

CbITOCTH, LieHTp 83

T

Ta3 (koctn) 25

TasobegpeHHas (koctb) 20, 21,
25, 28

Tanamyc 143

- B KocTu (nepenom) 46

- Tanamyc ontuyeckuit 140

TapaHHasi (kocTb Horu) 29

TBepfas Moarosas obonouka 141

Teno

Genoe (suynuk) 163,164,

165,167

- rybuatoe 157

- Xentoe (suyHuk) 162,163,

164,165,167

xenyaka 87

KneTo4Hoe(HeitpoH)139

- KoneHyatble 117

- Mmosonuctoe 140,143

Horts 133

newepucroe 154,157

nogpKenyfoyHol xenesbl 94

TensLa

Bonoca 132

HaanoyeyHukos 185

HagnoyeyHsle 184

- Hucens (Heitpon)139

ocsisaTenbHble 128,134

noyek 153

koctn 19

mo3ra 141,143

- Gatepa-Maunnn 134

AnyHMKka 163

KpoBsiHble Genble 48, 49,

remonoss 51

TemeHHas (kocTb) 20, 21, 22,
23

Tamud 107

TiMmnH 13, 14

TMpo3uH 102

TMPO3NHOBas amuHokucnota 182

TMpokcuH 182

Tokodepon (ButamuH) 106

TOHKas Mbilua Gegpa 32

Towas Kkuwka 88

TPaKT MHTEpHOAAMbHbIA 62

TpaneuueBuaHas (Mblwya) 32,
33

Tpaxes 72, 76, 78, 79, 86

TpeoHuH 102

TPEYronbHUK MOYEBOTO Ny3blpst
154

Tpexrnasas Mblwua nneva 33

TpexrpaHHas (kocTb pyku) 27

TpewwHa (nepenom) 46

Tpurnuuepugbl 104,105

TPUMOATUPOHUH 182

Tpunentugsl 102

Tpuuenc (Mblwua) 31

Tpomb 55

TpombuH 54

TpomBo3 55

TpomBouuTl (remonoss) 49, 51

Tpochobnact (6nactyna) 173

Tpyba

- escTaxusea (cnyx) 122

- channonvesa 160,162

Tynosuwe 21

- CTBON YpeBHblit 66

- ctBon mosrosoit 138,140,
150

- CTBON MNEYEronoBHOM
apTepuanbHbiin 66

TbinbHas (apTepus)cTonsl 66

y

yrnesogbl 100—101,112

- Bugsl 100

- W 4yenmoBeyeckuit opraHuam 98

- kanopuu u 99

- nepesapusaHue 101

yrnekucnblit ra3 (abixaxue) 81

y3en cuHyca 62

yanbl PaHBbe(HenpoH) 139

yKkasaTenbHblit (nanew) 27

ynutka (cnyx) 122,123

YNpaxXHeHUs No NpeaynpexaeHuto
6Gonu B wwee 43

ypetpa 152, 154,156

0]

cakrop, Rh 52, 53

(hakTopbl CBEPTLIBAHMS KPOBM 54

canaHru (koctu) 20, 21, 27, 29

thanaHroBbIit BbIBUX 45

- 1 npotesbl 37

thekanbHble Macchl,
copmupoBanue 91

¢ubpuHoreH 54

¢ubpuoHonus 54

cunnoxuHoH (utamuH) 106

¢ropa GakTepuanbHas KuLEYHUKa
91

connukyn sonocsHoit 128,130,
131,132

connukynbl siluekneTkn 163,
164,165,167

coccpop 108,112

¢pyktoza 101

pykTbl 98

¢rop 108

X

XBOCT (MofpkenynoyHas xenesa)
94

XWUNOMUKPOHbI 105

xumyc 91

xonectepuH 104

xpomocoma (bl) 13,158

- X15

- V15

XPOMOCOMHBI Habop 13

xpyctanuk (rnas) 114,115,116

- akkomogauus 118

- nomyTHenne 121

Xpsiuy ()

nepcTHeBUaHbIN 77, 78, 86,

182

POXKOBUAHBINA 77

cycTaBHbln 35

Tpaxen 78

- YepnanosupHblit 77, 78

- wmTOBMAHBLIA 77, 78, 86, 182,
183

LiBETOBOE 3pEHUE, HapyLueHue
121

Lenuakus, 3abonesanue 89

yenoma 174

LieHTpanbHblit kaHan 141

LeHTpuonu (knetka) 12

LeHTpomepa (xpomocoma! 13

uenb AHK 13

umkn

- MeHCTpyanbHbin 164—15

- cepaeyHblit 62—63

- fAndHMka 164

unHk 105

unpkynsums kposu 58—59

- B BeHax 69

- BeHewHoe kpoeoobpalleHne 61

- KpoBM M nuMdbl 71

- neroyHas 81

- Marnblit 1 Gonbloi Kpyru
KkpoBoobpalyeHus 59

- cucTema kposoobpalyenus 81

-y ambpuwoHa 59

UMpKymMayKums (nBuxenue) 35

untosuH 13,14

yuTonoruyeckuit maok 163

yuTonnasma

- knetkn 12

- HelpoHa 139

uutotpodhobnact (6nactyna) 14

y

yacroTa 3Byko 125

yalleyky Gonblune U ManeHskue
(nouka) 152,154

YalueykoBuaHbIE cocouku 136

YeroBEYECKOrO OpraHuama,
cTpoeHne 16—17

HemoCTb BEPXHSAS 1 HUKHAS
(koctb) 20,21,22,23

Yepeb (Mo3xeuka) 144

YepnanoBuaHbli Xpsi 77

uneH nonosoit 156,157

UYBCTBUTENbHAA (MO3roBasi 30Ha)
148

M

LapoBuaHbIi (cyctas) 34
weitka 3y6a 85

wes

- Gonb B wWwee 40
LeitHo-nneyeBas Hespanrus 40
npokas cBsiska 162
LuMpoyaias Mblwua cnuHbl 33
woB Heba 84

wykonotka 15
wyToBMaHas xenesa 180,182
WUTOBUAHBINA (XpsaL) 77

3

akTopepma 174

anekTpogsl 65

anekTpokapavorpamma 65

amanb (3y6bl) 85

ambon,06pasosaHne 55

ambpuobnact (6nactyna) 173,
174

3mBpuoH, passutue 174—175

angonepma 174

aHponumda (cnyx) 126

3HAONMMATUYECKNIA MELLOK
(cnyx) 126

3HpomeTpuit 162,174

3HfoHeBpUi 146

3HepreTuyeckas notpebHocTb 99

303MHOMNbI (neikouuTbl) 49

anuractpuit 83

anugepmuc 128, 129,130,131,
132,134

anuHeBpuit 146

anudu3

- ronosHoit mMoar 140

- koctb 19, 26

3NOHMXUI (HoroTb) 133

apekunst 170

aputpobnact(remonoss) 51

3poreHHble 30Hbl 169

acTporeHbl 167

askynsauus 170

A

AroAnyHasi (Mblwwla)

- Gonbluas 33

- MmeauanbHas 33

AApo

- knetkn 12

- HeltpoHa 139

- xBoctatoe (moar) 143

- YeyeBuLeobpasHoe (MO3r)
143

A0pbIWKo (kneTka) 12

A3blk 76, 84

- BKycOBble 30Hbl 136

A3bl40K 84

anyko 156, 157, 158

AnyHuk 160,162, 163

Au4HNKoB(apTepus) 66

aua 98

silueknetka 163,164,165,172,
173

fApemHas (BeHa) 68

H
hallux valgus 38, 39

R
Rh, pesyc-taktop 52, 53

X
X-xpomocoma 15

\
Y-xpomocoma 15
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UspgatenbctBo KHMXHbIM Kny6 «Kny6 CemenHoro Jocyra»
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MOCKBA XAPbKOB
beptenbcMaHH Megmna Mockay AO AN ¢ UHOCTPaHHBIMW MHBECTULMAMMU
129110, r. Mocksa, np. Mupa, 68, ap. 1A «l(HM)KH bin Kny6
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+38(067)572-63-35 Ten. +38 (032) 245-00-25 e_rtall. fenix@kredo.net.ua

79035, r. NlboB, yn. Byakosas, 2
e-mail booksmt@rambler.ru e-mail: Knigi@iviv.farlep.net www. kredo. net. ua

KHukHbIM Kny6 «Kny6 CemenHoro Jocyra»

YKPAUHA POCCHA
cny6a paboTbl C KIMEHTaMMU: cnyx6a pa6oTbl C KIMEHTaMMU:
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Kuura posnosmae npo Te, K yJaIITOBAHO OpramsM JoAuHy. JletanbHa mpopManl Ipo Mexam3Mi (yHKIIOHYBaHHS
HANIOr'0 TIIA CYNPOBOJKYEThCs 0Oe3nluuio sICKpaBHX WIIOCTpAIIl Ta cxeM 13 300paxeHHSAM oprams i cucrem. Bu
nl3naerecs, 10 3 HUX HEOOXIIT Ul IIJTPUMYBAHHS JKUTTeH)siabHOCT], a skl BIIMOBIIAIOTH 33 B3aEMOJII
3 JOBKILISAM.

AHatoMus yenoBeka. MnnoctpupoBaHHbId atnac / nep. ¢ ucn. U. CeBacTbsIHOBOH. —
XappkoB : Kumxubiit Kiny6 «Knyo Cemeiinoro [Jocyra» ; bearopox : OOO «KHuxHBIH Kiy0
"Kny6 cemeiinoro mocyra"», 2011. — 192 c.: um.

ISBN 978-966-14-1211-7 (Yxpauna).
ISBN 978-5-9910-1508-0 (Poccus).
ISBN 978-84-342-2868-9 (ucm.).

Kuura pacckasbiBaeT 0 TOM, Kak yCTPOCH 4YeloBedecKuil opranusM. JleranbHas MHpOpMaLus O MEXaHHU3MaxX
(GYyHKIMOHMPOBAHMS HAIIETrO TelIa COIPOBOXIACTCS MHOKECTBOM KPAaCOUHBIX HILIIOCTPALUIl U CXeM C H300paxeHH-
€M OpraHOB U CHCTEM. BBl y3HaeTe, KaKHe U3 HUX IIO3BOJIAIOT HAM HOJNEPXKHUBATH )KU3HEIEATEIbHOCTh, a KaKUE OT-
BEYAIOT 3a B3aUMOJIeliCcTBHE C OKpYyIKawoueld cpesoil.
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AHATOMUA
YEAOBEKA

BeAnkoAenHbIM aThac, BKAKOUYAKOLWMUKU OKOAO
350 MHPoOpMaATUBHBIX UAAKOCTPaALUK, doTOrpadun
M LUBETHbIX CXEM, CTAHET BalWlMUM NYyTEBOAUTEAEM
MO oOpraHam U CUCTEMaAM YEeAOBEKa U UX QYHKLUAM.
Bbl y3HaeTe MHOro HOBOro o co6CTBEHHOM TeAe,
MOAyYUTE UCUEPMNbIBAOWME CBEAEHUS O Haubonee
pacnpocTpaHeHHbIX 3a60AeBaHMAX U HAy4YUTECDH
pacno3HaBaTb CUTHaAbl TPEBOMMU, UCXOAfALLUE
OT BaWero opraHuv3ama.

e OnopHoO-ABUraTeAbHas cuUctema
e KpoBeHOCHas cucTtema

e AblXxaTeAbHaa cuctema

* [lMweBapuTeAbHaa cuctema

e OpraHbl 4yBCTB

* HepBHafa cucrtema

* MouenoAnoBafa cuctema

e OHAOKPMHHAA cucTtema

* UMMyHHada cuctema

www.ksdbook.ru www.bookclub.ua
ISBN 978-5-9910-1508-0 | ISBN 978-966-14-1211-7
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