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1. Tema: ®dusuosorusi HepBHOii cucteMbl. Bo3pacTHble 0cO0eHHOCTH Y JeTeid.

2. Heab: m3yunth MOpHo-PyHKIIMOHATEHBIE 0COOCHHOCTH CITUHHOTO, TIPOI0Jr0BATOTO,
3aJIHEr0, CPEHETO, IPOMEKYTOUHOIO MO3ra U OOJIBIINX MOJIYIIAPUU FOJIOBHOTO MO3ra.

3. Te3ucnl Jekunu

CrnuHHOM MO3T TIPEJCTABIISIET COOO0M TSHK JTTMHOM OKOJIO 45 ¢CM y MY)KYHH U OKOJIO 42 cM
y JKEHIIUH, UMeeT cerMeHTapHoe crpoeHue (31-33 cermeHTa) - KaKJIbplii €r0 y4acTOK CBSI3aH C
ompeieJICHHOM YacThio Tena. CIUHHOM MO3T BKIJIFOUAET MATh 0TAeNoB: eIl (C1-Cg), rpyaHOT
(Thi-Thiz), mnoscamunsii  (Li-L3), xpectmosenii (S1-S5) u  komumkoBbiii  (Coi-Co3).
Comamuueckue Hetiponvl cnunno2o moszeda. OOIee KOTMIecTBO - 0kojo 13 mmmmmonoB (3%-
MOTOHEHPOHHI, 97%-BcTaBOYHBIC HEHPOHBI, OTHOCSIIUECS B TOM YHUCIIC H K BETeTaTUBHOM
HEPBHOU cUCTEME).
Ha paspese mo3ra BUIHO, 4YTO OH COCTOUT U3 CEPOTO BeleCcTBa (CKOIJIEHUE HEPBHBIX KIIETOK) U
Oenoro BemiecTBa (HEPBHBIE BOJIOKHA, KOTOpPbIE COOMPAIOTCS B MPOBOJAIIME TyTH). B 1ieHTpe
MPOJIOJIBHO, TMPOXOIUT IEHTPAIBHBIA KaHAJI CO CIIMHHOMO3TOBOHM JKHIKOCTBHIO (JTMKBOPOM).
Brytpu 3amoxkeHo cepoe BEIIeCTBO, KOTOPOE TOX0XkKe Ha 0a00YKY M MIMEET IepeIHIe, OOKOBBIC U
3anHue pora. [lepenHuii por uMeeT KOPOTKYIO YETHIPEXYTOJIbHYIO (POPMY U COCTOUT U3 KIIETOK
JIBUTATEIbHBIX KOPEIIKOB CIIMHHOTO MOo3ra. 3aJ{Hue pora 0oJiee ATUHHBIEC U Y3KHE U BKJIIOYAIOT B
ce0s KIIeTKU, K KOTOPBIM MOJIXOAST YyBCTBUTEIbHBIEC BOJOKHA 3a/IHUX KOpEIKOB. bokoBoii por
00pa3yeT HeOOIbIION TPEYTrOJbHBIA BHICTYII M COCTOMT U3 KJIETOK BEreTaTUBHON YacTH HEPBHOU
cucrembl. Cepoe BEIIECTBO OKPY)KEHO OelbiM, KOTOpoe 00pa30BaHO MPOBOISIIMMH IMYTSIMH
MIPOJIOJILHO UAYIIMX HEPBHBIX BOJOKOH. Bece addepeHTHBIE BXOJBl B CHIMHHON MO3I HECYT
MH(OPMALIKIO OT TPEX FPYII PeLEnTOPOB: 1) OT KOKHBIX PEIIENTOPOB: O0JIEBBIX, TEMIIEPATYPHBIX,
MIPUKOCHOBEHUS, MaBJICHUS, LIEKOTKH, BHOpauuu; 2) OT MPONPHOPEIENTOPOB: MBbIIICUHBIX
(MBIIIEYHBIX BEPETECH), CYXOKWIBHBIX (perentopoB [0JbKK), HAIKOCTHHUIIBI W 0O00JIOYEK
CycTaBOB; 3) OT peUEenTOpoB BHYTPEHHUX OPraHOB -BHCIIEPOPEUEHTOPOB (MEXaHO-
HUXEMOPELIETITOPOB).
DynKyuy CNUHHO20 Mo32a - TPOBOJHUKOBAS U peIIeKTOPHAS.
1Iposoonurosasn ¢ynkyus OCYIIECTBISIETCS C MOMOIIBI0 HUCXOISMIIMX W BOCXOJSALIUX MYTEH.
Appepenmuas ungopmayus NOCTynaeT B COUHHOW MO3I B OCHOBHOM uepe3 3aJHUE KOPEIIKH,
a¢hghepenmuasn UMIyNbCcallMs B TIEPEAHUX KOPEUIKAX U perynsauus GpyHKIUN pa3InyHbIX OPraHOB
U TKaHEH OpraHu3Ma OCYIIECTBISIETCS 4epe3 IMepeiHue Kopeuwku (3axon bemna-Maxcanou).
OpHako B mepeIHuX KOpellKax B MOCIeIHUE rojibl 0OHAPYKEHO OOJIBIIOe YUCIO U MEPBUYHBIX
addepeHTHBIX BOJIOKOH, POJIb KOTOPBIX MMOKA HESCHA.
Peghnexmopnas ¢ynxyus. C ydacTHEM CHUHHOTO MO3Ta OCYHIECTBIISIFOTCS MPUMUTHBHBIC
MPOLIECCHl PETYNSIHUHA JAEATEIHbHOCTH CKEJETHBIX MBIIII], MO3BOJSIONIME BHITIOTHUTH (ha3HbIE
JIBUKEHHS] TUNA CrubaHus WM pasruOaHus B COOTBETCTBYIOIIMX CyCTaBaX, a TaKkKe
PETYIUPYIOIIME TOHYC MBI, Perynsius TOHyca MBI OCYIIECTBISETCS C y4acTHEM ABYX
BUJIOB pe(hJIEKCOB CIIMHHOTO MO3ra; MHOTATHYECKUX UM MO3HO-TOHWYecKnX. dDa3Has aKTUBHOCTH
Mpe/ICTaBJIeHa CrUOaTeIbHBIMU pediekcaMy U MEXaHU3MaMHU, HHUIMHPYIOIIUMU JJOKOMOTOPHBIE
JBUKEHHUS (IIaroBbie ABMKEeHUS ). Muomamuueckue peghiexcot — 3TO pedIreKchl, KOTOPHIE YaCTO
HA3BIBAIOT CYXOKUIBHBIMU, IOTOMY YTO B KIMHUKE JJISl UX BBIABICHUS OOBIYHO MPOU3BOIUTCS
yJlap HEBPOJOTHIECKHUM MOJIOTOYKOM I10 CYXOKUIIHIO COOTBETCTBYIOIIEH MBITIIIBI. DTH pedIIeKChl
UTPAIOT BAXHYIO POJIb B MOJICPKAaHUN TOHYCA MBIIIIEI, PABHOBECHS, OHU HAlpaBleHbl POTHB
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TPaBUTAIMOHHBIX CUJT
CtBOJI MO3ra MPUHUMAET HEMOCPEICTBEHHOE YYAaCTHE B PETYISIIIUU O3Bl TEJa, UCTIOIb3YS I
ITHX IEJICH CTATUYECKHUE U CTATO-KMHETHYECKUE peIICKChl. DTH PedIIeKChI MPEACTABISIOT COO0M
MEXaHU3MbI TIepepacpeesieHusI MBIIIICYHOTO TOHYCA, B PE3YJAbTATE YEr0 COXpaHAETCs yIo0Has
JUTSL YKUBOTHOTO (M YEJIOBEKA) 11032 WM MPOUCXOUT BO3BPAIICHHUE B 3TY O3y U3 «HEYIOOHON
(COOTBETCTBEHHO — TO3HO-TOHMYECKHME U BBIIPSIMUTEIIbHBIC Pe(IIEKChHI), a TAKIKE COXPAHACTCS
paBHOBECHE MMpPH YCKOPEHUM (CTaTOKMHETHYecKue peduiekchl). B ux peanmusanuu y4acTBYIOT
HEWPOHBI BECTHUOYIISIPHBIX sI/IEP, KPACHOTO Si7[pa U PETUKYIISIPHOU (popmaruu.

Bectubynspasie  simpa  BO30YXKIalOTCsl  TOJ  BJIUSHUEM  aJeKBaTHBIX  pa3Ipa)KuTeseH,
NEHCTBYIOIIMX HAa BeCTUOYISApHBIN anmapar. OHO U3 TIaBHBIX siaep — 3To sanpo Jeirepca. Ot
HEro HAYMHAETCS BeCTUOYIOCTHUHAIBHBIN MyTh, KOTOPHIN OCYIIECTBIISIET BO3ACHCTBIE Ha anb(a-
MOTOHEHPOHBI CIUHHOTO Mo3ra. HeWpoHBI BeCTHOYISIPHBIX sSSP BO30YXKIAIOT aibda-
MOTOHEHPOHBI pa3rubaTesieil W OJHOBPEMEHHO MO MEXaHWU3MY PEUMIPOKHOW WHHEPBAIUU
TOPMO3AT  anb(a-MOTOHEWpPOHBI  crubaTeneil. brmaromaps dsTomMy TIpH  pa3apakeHHH
BECTHOYJISIDHOTO amnmapara TaK MEHSETCS TOHYC BEpPXHMX W HIDKHUX KOHEYHOCTEH, dTO
paBHOBecHe coxpanserca. BectubynsapHoe sapo [eiiTtepca HaX0IUTCS IO KOHTPOJIEM MO3KEUKa.
OT BecTHOYISIPHOTO anmapara K MO3KEUKY UIET MPSAMON BECTHOYIOIEepeOSIUISIPHBINA YTk, T. €.
MO3KEUOK ITOJIydaeT BCIO HHQPOpMAIHIO OT BeCTHOYIISIPHOTO anmapara. Bmecte ¢ nHbopmanye,
UIyImed OT MPONMPHOPEIENTOPOB U OT PELENTOpPOB KOXH, OHA IepepadaThiBaeTcs B KOpe
MO3KedKka (B OCHOBHOM — B apXullepeOe/uIiyMe) 1 IMOCTyaeT Ha Sapo IIaTpa MO3KedKa, OTKy1a
BHOBB HJIET HA BECTUOYISIpHBIC sijipa, B ToM yucie Jlelitepca. Takum oOpa3oM, KOHTPOJIHPYETCS
NESTETPHOCTh BECTUOYIAPHBIX syep. He ciydaliHo, 4TO TATOJIOTHS MO3)KEYKa IMPOSBIISAETCS
MIPUMEPHO TEMH K€ CUMIITOMAaMH, YTO U TIATOJIOTHUS BECTUOYIIIPHOTO amnmapara i BECTHOYISIPHBIX
saep.

OnHOBpPEMEHHO OT BECTUOYISIPHBIX sIJIEP MPOJIOJITOBATOT0 MO3Ta MJIET MYTh K TaK HA3bIBAEMOMY
MEIHAIbHOMY MPOJI0JILHOMY MYUKY.

Cmamuueckue peghiiexcol yCIOBHO ACNAT Ha MO3HO-TOHUYECKHE U BhIMpsMHUTENbHBIE. O0a BuIa
pedIeKCOB BOZHHMKAIOT B PE3yJIbTAaTe PA3ApaKCHHsI PEIENTOPOB BECTHOYIISIPHOIO armapara,
MIPOTPHUOPEIIENTOPOB MBI M PEIEHTOPOB (Paciyu IeH, a TaKkKe (BBIIPAMUTEIbHBIC) — TIPH
aKTUBALMU PELEenTopoB KOXKU. OCHOBHAsg CTPYKTypa, Y4YacTBYKOIAs B pealu3aldHd 3TUX
pedaekcoB — BECTUOYIISIPHBIC sIpa.

KpacHoe siapo u perukynspHas dopmaius Takke HMPUYACTHBI K 3THM pediekcaM. [lo3Ho-
TOHWYECKHE pe(dIEKChl, BO3HHUKAIONIME C IIEHHBIX MBI, HWHOTJA HA3bIBAIOT MICHHO-
TOHWYECKUMHM, a BO3HUKAIOIIUE C BECTHOYISAPHOTO ammapara — BECTHOYJIO-ToHuYecKuMHu. Ho,
YUUTHIBASI, YTO B HOPME OTHOBPEMEHHO BO30YKIAFOTCS PEIICITOPHI MBIIIII] IIICH U BECTHOYIIIPHBII
amnmapar, 1eaecoobpa3zHo FOBOPHUTH O MO3HO-TOHUUECKUX peduiekcax. Y )KHUBOTHOTO M YeTIOBEKa
3TH pedieKchl XOpOIIo BBISBISIOTCS B paHHeM Bo3pacte. Hampumep, y TpyIHBIX JeTeid
HaOmoJaeTcs TaOMPUHTHBIN TOHMYECKUi peduiekc: y peGeHKa, JeKallero Ha CIuHe, MOBBIIIEeH
TOHYC pa3rubareseil meu, CuHbI, HOT;, Ecnu ke mepeBepHyTh €ro Ha JKUBOT, TO YBEIUYUBACTCS
TOHYC cru0aresiei 1eu, CIIMHbI, KOHEYHOCTEH. Y HHUX K€ UMEET MECTO CHUMMETPHYHBIN IICHHBIN
TOHUYECKHH pedieKc: TpHU MAacCHBHOM CTHOAHWM TOJOBBI peOEHKa, JEeKallero Ha CIIHHE,
MIPOMCXOIUT TIOBHIIIIEHNE TOHYCa crudareneil pyk U MOBBIIIEHUE TOHYca pa3rudareneii Hor. [Ipu
pa3rubaHuy TOJIOBHI HAOTIOAAOTCS MPOTHBOIIOIOKHBIE TIPOIIECCHI.

Kpacnoe s0po. OHO pacnonio’keHO B 00J1acTH cpenHero Mo3ra. HelpoHsI 3TOro sijipa moyrydator
nH(OPMAILIUIO OT KOPHI TOJOBHOTO MO3Ta (Kak KOMIIOHEHT JKCTPAUPaMUIHOW CHUCTEMBI),
MoO3kKeuKa (Taneorepedeniyma, a TOUHee — OT MPOOKOBUTHOTO U IIAPOBUIHOTO SIIEP MO3KEUKA)
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M, TakuM oOpa3oM, KpacHO€ SAApO TIOJIydaeT BCIO HH(POPMAIMIO O TIOJIOKEHUH Telna B
MPOCTPAHCTBE, O COCTOSIHUM MBIIIIEYHON CHUCTEMBI, KOXXM. HeWpoHBI KpacHOTO siApa 4epes
PYOpPOCTIMHAIBHBIA TPaKT OKa3bIBAIOT BIMSHHE HA aib(a-MOTOHEHPOHBI CIHUHHOTO MO3Ta,
IIPUYEM, B OTJIIMYUE OT HEMPOHOB BECTUOYISIPHOTO siipa, OHM MPEUMYIIECTBEHHO BbI3BIBAIOT
aKTHBAIMIO aJb(pa-MOTOHEHPOHOB crudaTeneil 1 TOPMO3ST aKTUBHOCTH allb(ha-MOTOHEHPOHOB
pasrubareneii, biarogaps 3Tomy KpacHoO€ siIpo BMECTE ¢ BECTUOYIISIPHBIMU SIJpaMU y4acTBYET B
PETYISLNN O3B

Pemuxynapnas ¢oopmayua cmeona mozea — 3T0 CTPYKTypa, UAYILIAS B POCTPAIBHOM (K
KOpe€) HalpaBJI€HUU OT CIIMHHOTO MO3ra K Tajsiamycy. [lomumo yuactusi B 00paboTke CEeHCOpHOM
nHpopManuu (HecnenupUUecKuii KaHall) peTUKYJsipHas (opMaiusi BBITIOJHSET U (PYHKIIMH
JBUraTeabHOM cucteMbl. OOHApYKEHO, UTO MMEETCS JIBa CKOIIEHUS] HEWPOHOB PETHKYJISPHON
(dbopmMaluy, MPUYACTHBIX K 3TOMY: 3TO HEHpPOHBI MPOJOJIrOBaTOr0 MO3ra M HEHpOHBI MOCTA.
Heiiponsl petukymsipHoit opmanuu mpoaoroBaToro Mosra BeayT ce0s TOYHO TakK JKe, Kak
HEWPOHBI KPACHOTO S7Jpa: OHU AKTUBUPYIOT allb(ha-MOTOHEUPOHBI CrrdaTeNel M TOPMO3SAT albda-
MOTOHENPOHBI padrudateneil. HelipoHbl peTukynsipHoit popmaryiu Mocta, Ha000pOT, JEHCTBYIOT,
KaK HEHpOHbI BECTUOYISIpHBIX siiep. Takum 0Opa3oM, MOXHO YCIOBHO BCE JBUTATEIbHbBIE
CHUCTEMBI CTBOJIA MO3ra pa3eluTh Ha 2 Kiacca (10 WX BIWSHUIO HA MBIIIIH): (ICKCOPHBIC
CUCTEMbI, MOBBIIIAIONIMNE AaKTUBHOCTh crubareigeii — O5TO HEHpOHBI KpacHOro sjapa u
PETUKYISIPHOW (OpMAIK TIPOJOJITOBATOTO MO3ra M 2) SKCTCH30pPHBIE CHCTEMbI — HEHPOHBI
BECTUOYIISIPHBIX Si7Iep U HEMPOHBI PETUKYIISIPHOM (hopMallii MOCTa.
Peruxynspuas dopmarus, 1mogo0HO BeCTUOYIAPHBIM siipaM M HEWpOHAM KpPacHOTro sjpa,
rmojiydaer HMHGOPMALMIO OT KOPBI MO3Tra (SKCTpamupaMHUIHBIA ITyTh) M TECHO CBS3aHA C
MO3KEUKOM: 4acTh MHPOPMAIIIH OT MO3KEUKa UJIET K HEHPOHaM MPOJI0JITOBATOTO Mo3ra (0T siAep
MIPOOKOBUTHOTO U IIAPOBHUIHOTO MO3KEUKa), a OT SApa IaTpa — K HelpoHaMm, JOKaIM30BaHHBIM
B MocTy. [losTomy perukynspHas ¢opmanus TakKe NMPUHUMAECT Y4acTUE B PETYJSIUHU MO3bI.
BeposTHo, BcneacTBHE TOTO, UTO PETUKYIISIPHAS (POopMaIIis — 3TO KOJUIEKTOP HeceupuIecKoro
CEHCOPHOTO MOTOKa, OHA, BO3MOKHO, Ha OCHOBE 3TOH MH(pOpPMAIMU YYacTBYET B peryssiuu
MBIIIIEYHOM aKTUBHOCTH POJIb ACCOIIMATUBHBIX YYACTKOB KOPBI, B KOTOPBIX 3aPOKIAeTCs 3aMbICell
Oyayiiero IBUXKEHHS H" MOTOM 3TOT 3aMbICENl pealiu3yeTcsl ¢ ydacTueM OazajabHbIX TaHIJIHEB,
MO3KE€4Ka, KPacHOro f1apa, BECTHOYISPHOTO s1pa, PETUKYIApHON (opmamuu (c ydacThem
AKCTPANUPAMUIHON CUCTEMBI), @ TAK)KE — U 3TO CaMO€ CYLIECTBEHHOE, C YUaCTHEM MUPAMUIHON
CUCTEeMbl — aKCOHOB THTaHTCKHX KJIETOK bera, HemocpeACTBEHHO HAYMIHX K amb(a-
MOTOHEHpOHAaM CHHHHOTO MO3ra WM K BCTaBOYHBIM HEHpOHaM, a 4yepe3 HUX — K ajbda-
MOTOHEHpOHaM. DKCTpanupaMUIHBIA U MUPAMUAHBIN MyTH 3TO €IUHBIA MEXaHU3M, Oraromaps
KOTOPOMY BBITIOJTHSIETCS CIIOKHOE LIeJICHANPABICHHOE IBHKEHUE TIPU COXPAHEHUU PaBHOBECHUS U
OpHMEHTAILIMH B IPOCTPAHCTBE.
B nepBuyHO# ABUraTENbHOM KOpe (MpereHTpaibHas U3BHIINHA, 10Je 4) pacroioKeHbl HEUHPOHBI,
MHHEPBUPYIOIIME MOTOHEMPOHBI MBILIIL JIUIIA, TYJIOBHUIA U KOHEYHOCTEU. B Hell umeeTcs yeTkas
Tonorpaduueckas mpoeKIusi MbIII Tena. [Ipyu 3TOM MPOEKIIUU MBI HUKHUX KOHEUHOCTEH U
TYJIOBMIIIA PACIOJIOKEHbl B BEPXHUX, YYacTKax MPEUEHTPAIbHOW HU3BWIMHBI M 3aHUMAIOT
CPaBHHUTEIHHO HEOONBIIYIO MJIOA/b, @ MPOEKIIMK MBI BEPXHUX KOHEUHOCTEH, JIUIA U S3bIKa
pacIoJOKEeHbl B HUKHUX y9acTKaX W3BWJIMHBI U 3aHUMAOT OOJBIIYIO TUIONA/lb
Bropuunas nBuratenbHas kopa (mosie 6) pacmonokeHa B JOOHBIX JOJIAIX Ha JaTepaibHOU
MOBEPXHOCTU TMOJYIIAPHHA, BIEPEIU MPELEeHTPATbHOW HM3BHIMHBI (IPEMOTOpPHAs KOpa) M Ha
MeMaNbHON CTOpOHE MOMYIIApHsl (JOMOJHUTEIbHAsE MOTOpPHas o0sacTh). OHa OCYIECTBIISET
BBICIIME JBUTATENbHBbIC (YHKIMH, CBS3aHHBIE C MPOTPAMMHUPOBAHHEM U KOOpAWHAIIUEH
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MIPOU3BOJIBHBIX JBIKEHUH. Kopa moss 6 mosydaeT 0CHOBHYIO YacTh UMITYJIBCAIIMU OT 0a3aIbHBIX
AIep W MO3KEYKa M yJacTBYET B TEPEKOJMPOBAHMM WHGOPMAIMKA O IMPOrpaMMe CIIOMKHBIX
nekeHui. [Ipu pazapakeHuu KOpBI TOJs 6 BO3HUKAIOT 00Jiee CIIOKHBIE KOOPAWHUPOBAHHBIE
JBUKEHUSI, YEM TIPH pa3IpakKeHUU IEPBUYHON IBUTATEIHLHON KOPBHI, HATPUMEP IMOBOPOT T'OJIOBHI,
IJ1la3 U TYJIOBMILA B IPOTHUBOIIOJIOKHYIO CTOPOHY, COJIPYKECTBEHHBIE COKpALICHMSI MBbIIIII-
crubarenel WM MBIIII-pazeubameneti Ha TPOTUBOIOJIOKHOW cTOpoHE. B mpemMoTopHOU KOope
pPacCIIOJIOKEH LEHTP MOTOpHOM peun bpoka. IIupamMuHble HEMPOHBI JBUraTEIbHON KOJIOHKH
MOTYT BO30YyXJaTh WJIM TOPMO3UTh MOTOHEWPOHBI CTBOJIOBBIX W CIHMHAJIbHBIX IEHTPOB,
HanpuMep, MHHEPBUPYIOUIMX OAHY Mblmy. CocelHue KOJOHKM B (PYHKIMOHAJIBHOM IUIaHE
MEePEKPHIBAIOTCS, a MUPAMUJIHBIE HEHPOHBI, PETYIUPYIOMIUE NEATeTbHOCTh OJHOW MBIIIIIHI,
PacroJsioKeHbl 0OBIYHO HE B OJJHOM, @ B HECKOJIbKUX KOJIOHKAaX.

OcHoBHbIE A(PdEPEeHTHBIE CBSI3U JBUTaTEIbHON KOPbI OCYIIECTBIAIOTCS 4Yepe3 MUpaMUIHbIE U
SKCTpanMpaMUIHbIC MYTH, HAYMHAIOUIUECS OT THUTAHTCKUX TUPAMHUIAHBIX KJIETOK. KpymHbie
MUPAMUJTHBIE KJIETKA UMEIOT OBICTPOIIPOBOIAIINE AKCOHBI M (DOHOBYIO MMM YJIbCHYIO aKTHBHOCTD
oxoto 5 I't, koTopas npu nBmwxkennn yBenudauBaercs 10 20—30 1. DT «ObICTphIeY MHUpPaMUTHBIC
KJIETKM WHHEPBUPYIOT KPYIHBIE (BBICOKOTIOPOTOBBIE) Y-MOTOHEUPOHBI B JIBUTATEIHHBIX IIEHTPAX
CTBOJIa MO3ra W CIMHHOTO MO3Ta, peryiaupyrommue ¢asudeckue apwkeHus. OT MeNKHX
MAPAMUHBIX KIETOK OTXOJAT TOHKHE MEVICHHONPOBOIAIINE MUEIUHOU3UPOBAHHBIE AKCOHBI.
OTH KIETKH UMEIOT (DOHOBYIO aKTHBHOCTH OKojio 15 I, KoTopas BO BpeMs JBH)KCHHS
yBeIMYUBAeTCs WM yMeHbliaercs. OHM HMHHEPBUPYIOT MeJNKuEe (HU3KOIOPOTOBBIE) Y-
MOTOHEMPOHBI B CTBOJIOBBIX M CIMHAIBHBIX , JIBUIATEIbHBIX LIEHTPAX, PErYIHPYIOIUX TOHYC
MBIIIII.

4. NiutiocTpaTuBHBIN MaTepuaJ:

- MPe3eHTaIMs JICKIIMOHHOTO MaTepHarna;

- IJIAKaThI 110 TEME 3aHSTHUS;

- TaOJIUIIBI, CXEMBI.

5. JIuteparypa: cmoTpure npuioxenue Nel.
6. KoHTpoJIbHBIE BONIPOCHI (00paTHAasi CBA3b)
1. K kakoii cucteme opranu3mMa OTHOCSTCSI CHMHHOM, MPOJIOJITOBATHIN U 3aAHUN MO3T?
2. Kakue ¢pyHKIMH BBIIOTHSAET CIMHHON MO3T?
3. Yto Takoe cTBOJI MO3ra?

4. Kakue cTpyKTypbl 00pa3yroT cpeiHuid MO3r?
5. Kakue QpyHK1ny BHIIOTHSAET CPEIHHUI MO3T?
6. Uto Takoe Kopa roJOBHOTO Mo3ra?

Jlexuust Ne2

1. Tema: ®u3nonorusa aHaau3aTopos. BospacTueie ocodennoctu y aerei. Ilepnonnueckoe
pa3sBUTHE AHAJIN3ATOPOB 3peHHUs] W OOOHSIHMA Yy MJaaeHueB. Meroabl Hcclae10BaHUS
AHAJIN3ATOPOB y AeTell. AyIHOMEeTPHs HOBOPOKICHHBIX.

2. Heab: U3y4nuTh CTPYKTYpHBIE U (PYHKIIMOHATIBHBIE OCOOCHHOCTU 3PUTEIBHOTO U
0OOHATENBHOTO, CIIyXOBOI'O, BECTUOYIISIPHOT'O, BKYCOBOT'O aHAJIU3aTOPOB.

3. Te3ucsl JeKuun

Baoicnetiwasn ungopmayus nocmynaem u3 eHeuinetl cpeodvl uepes 3pUTENBbHBIN
aHanmu3aTtop. llepudepuueckuii OTHeN 3pUTENBHOTO aHamu3aTopa 0coOeHHO cioxeH. OH
IpeJCTaBieH Tha3HbIM s0mokoM. [locnennee sBIseTCs CUCTEMOM, MPEIOMIISIONIEH CBETOBBIE
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nyun. K mpenomisiionmuM cpeaM OTHOCSITCS POTOBUIIA, KUIKOCTh MEpeIHEN KaMephl Tiiasa,
XpyCTAIMK M CTEKIOBUAHOE Teno. Pamyxknas oOonouka, kak aumadparma B QoToanmapare,
peryaupyer TOTOK CBeTa. 3aj0K€HHbIE B HEH UUPKYJISPHBIC MBIIIIbI, TOJYy4aroT
MapacUMITATUYCCKYI0O WHHEPBAIIMIO, PaJHaIbHBIC - CHMITATUYCCKYH0. [Ipyu MOBBIIIEHUH TOHYCa
MapacUMIIaTUYECKOTO0 OTJeia HEPBHOW CHUCTEMbl BEJIMYMHA 3padyka YMEHBINAETCSA, IMpHU
MOBBIIICHUH TOHYCa CHMIIATHYECKOTO OT/AeNa - YBEIWYMBACTCA. XPYCTAIUK uUMeeT (HopMmy
JIBOSTKOBBIITYKJIOM JIMH3BI. OCHOBHAS (DYHKIIHSI XPYCTAITUKA COCTOWT B IMPEIIOMIICHHHU ITPOXOISITUX
yepes Hero Jydel cBera u (oKycHpoBKe N300pakeHus Ha cetuaTke. [Ipenomnstonias  cuna
XpyCTaJIMKa HETMOCTOSIHHA W, Ojarojapsi TOMy, 4TO OH MOXXET NMPUHUMATH 00Jiee BBITYKIYIO
dbopmy, konebserca ot 19 mo 33 muontpuii. Msmenenne dopMbl XpycTanuka (aKKOMOIAITHs)
JOCTUTAETCS PU COKPAIICHUH WK PAcCIa0IeHUH ITUIHAPHON MBIIIIIBI, KOTOpask MPUKPEIUISETCS
K KarcyJsie XpyCcTalrKa MOCpPeJICTBOM IIMHHOBBIX CBs30K. [Ipenmonaraercs, YTO MEXaHHU3M
aKKOMO-JTallM 00€CIIeYMBACTCS TIOJJKOPKOBBIMH U KOPKOBBIMH 3PUTEIBHBIMU IEHTPAMU. DTH
00pa30BaHUs PETYIUPYIOT TOHYC IIIJTHAPHOHN MBIIIIIEI. B CBSI3U ¢ TeM, 4TO XpYCTAITUK HE SIBIISACTCS
uJeanbHOM JIUH30M, Y4 CBETa, MPOXOIALINE Yepe3 ero nepudepruieckyro 4acThb, MPeJoMIIIIOTCS
CUJIbHEE, B PE3YJIbTaTe YEro BO3HUKACT MCKAXKEHUE M300pakeHUs — cdeprdeckas adeppariusi.
CBeT pazmuyHOM JJIMHBI BOJH TaKKe MPEIOMIISIETCS XPYCTATMKOM HEOJUHAKOBO, M BO3HHKAET
xpomaTuueckas abeppanusi. ACTUTMAaTU3M — 3TO JehEKT CBETOMPENOMIISIONIUX Cpel Tiasa,
CBSI3aHHBIM C HEOJMHAKOBOW KPUBU3HOW WX MPEIOMISIONIMX MNOBEpXHOCTEH. Tpu mnepBbIX
HEHpOHa 3pUTENIbHBIX MYyTEH 3aJI0)KEHbI B CETUaTKe: KJIETKH C OKOHYAHHWEM B BHUJE MaJOYEK U
K0JI004eK, KOTOpbIE EPEIAt0T UMITYJIbChI OUTIOJIAPHBIM KJIETKaM, a T€ — T'aHTJIMO3HBIM KIIETKAM.
AKCOHBI TaHIJIMO3HBIX KIETOK COCTaBIISIIOT 3pUTENbHBIM HepB. B obmactu Typeukoro cezisna
MIPOUCXOJUT YAaCTUYHBIA TMEPEKPECT 3PUTEIBHOIO HepBa, U (HOPMHUPYIOTCS JBa 3PUTEIBHBIX
Tpakta. Kaxaplii HeceT B cebe BOJIOKHA MPaBOro M JieBOro riasa. OHM 3aKaHYMBAIOTCS B
MOJAKOPKOBBIX IIEHTpaX: JIaTepalIbHbIX KOJEHUYATBIX TElaX, BEPXHUX Oyrpax 4eTBEpOXOJIMHS U
MOAYILKE 3pUTeabHOro 0yrpa. OTcroa BOJOKHA OTIPABIIAIOTCS B 3aTHIJIOYHYIO 00JaCTh KOPBI.
Oo6padoTka undopmannu B neHTpax. O6padoTka HHPOPMAIMH B 3pUTEILHOM aHAIN3ATOPE
HAaYMHAeTCs Ha mepudepur — HemnocpencTBeHHO Ha ceryaTke. CoOcTBEHHO (OTOPELENnTop
(nanouka unu Ko1O0YKa), yCTPOCH TaKUM 00pa30M, UTO MO BIUSHUEM COOTBETCTBYIOIIEH ATUHBI
CBETa, B HEM NPOUCXOAMUT H3MEHEHHe: XpoMo(hopHas rpymmna 3pUTEIbHOrO0 MUTMeHTa (IHcC-
pETHHAIIb) MOTJIONIAET KBAaHT CBETA U, IO BIUSHIEM W30BITOYHON SHEPTUH, IEPEXOIUT B JPYTYIO
bopmy (TpaHc-peTHHANb). DTO MIPUBOAUT K TOMY, YTO PETHHAID OTHICTIAETCS OT OeTTKa-HOCUTEs
(orcuHa); OJHOBPEMEHHO MPOUCXOIUT BBICBOOOXKICHHE MOJICKYIbI-IIEPEHOCUNKA CHTHAA,
CKOpPEe BCEro, MOHOB KabIHU. DTH HOHBI (MM MOJIEKYJIbI-IEPEHOCYNKHN ) TIOJIXOIIT K MeMOpaHe
perienTopa M 3aKphIBalOT HaTpUEBble KaHAIbl. B pe3ynbTaTe MPOUCXOAUT THIEPIIONISIpU3ALUS
(reHepanusi pelenTOPHOrO MOTEHIMaNa). JTO €AMHCTBEHHOE HCKIIOYEHHE W3 TMpaBWia, KOTIa
PELEenTOPHBIN MOTEHIIUAN SBJISIETCSA THIIEPIOISIPU3YIONINM, a HE IENOISIPU3YIOMIUM (KaK BO BCEX
JIPYTUX pelenTopHbIX oOpa3oBaHUsAX). UTO ke MPOUCXOAWT Aanbine? PerentopHas KieTka
KOHTaKTUPYET ¢ OUTONIAPHON KIETKOM, KOTOpasi B YCIOBHIX TEMHOTBI HAXOJUTCA B
MMOCTOSIHHOM THUIIEPHOJSPU3YIOLIEM COCTOSHUU. OTO COCTOSIHHE BO3HHKAET TMOJI BIUSHUEM
HEMpPephIBHO BBIAENsAEMOro Mmeauatopa u3 (GoTopenentopa. Peuentopbl 00OHATEIHHOTO
aHalM3aTopa 3aJOXKeHbl B CIM3UCTOM HOCa, B OOJIaCTH BEepXHEW HOCOBOW pakoBHHBL OHU
MIPEJICTaBIISIOT CO00I YyBCTBUTENBHBIE BOJIOCKOBBIE KIIETKH, PACIIONATAIONTUECS CPEAN OMOPHBIX
KJIETOK, BKIIFOUEHHBIX B AMUTeNuil. HepBHBIE BOJIOKHA, OTXOSIINE OT YyBCTBUTEIBHBIX KIETOK,
COCTaBIISIIOT OOOHSATENbHBIE HEPBBI, 3aKAHUMBAIOIIUECS OOOHATENLHBIMU  JTYKOBHUIIAMHU.
[locnennue WMEIOT OYEHb CIOKHOE CTPOCHHME — CKJIAQAbIBAIOTCS M3 IIECTU CJIOEB
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CHEIUATU3UPOBAHHBIX  HEMPOHOB, B KOTOPBIX TMPOUCXOJUT TEpPBHYHAS TepepadoTKa
nHpopManu. AKCOHBI 3THX KJICTOK HAIPAaBIISIOTCS B IMOJKOPKOBBIC IIEHTPBI, HEHPOHBI KOTOPBIX
JAIOT aKCOHBI, TIOCTYMAIOIIME B KOPKOBBIE IIEHTPHI — B OOJACTH YHKYC THIIIOKaMIa
(TIpeAMOJI0KUTETBHO).

AJIEKBaTHBIM Pa3APAXKUTEIEM JIs1 PEIENTOPOB BECTUOYISPHOTO arrapaTa — JJisi BOJIOCKOBBIX
KJIIETOK Maky J1 (OHH pacIOJIOKEHbI B BECTHOYIIOME) M BOJOCKOBBIX KIETOK TPEOCIIKOB
1HAXOJIATCA B PACHIUPEHHON YaCTH aMIysl MOJYKPY>KHBIX KaHAJIOB) SIBJISIOTCS COOTBETCTBEHHO
JIMHEHOE U yriioBoe yckopeHus (yckopenue Kopromnurca). Makyibl pacroyio;KeHbl B MATOUKE U B
Memouke. CyXoBOW aHAIM3aTOp MpEeAHA3HAYEH JJIsi BOCTIPUATHS MEPUOIMUECKUX CTYIIEHUN U
pa3psKEHU BO3MYITHOW WUIM JIPYTOM CPebl, KOTOPBIE CO3/Ial0TCs MCTOYHHUKOM Kojebanuii. Jo
TOTO, KaK JIOCTUTHYTh PELENTOPOB, PEArupyIINX HA 3TU KOJeOaHUs, BOJTHBI JOJDKHBI TTPOUTH
LETBIA PsANl CHEIUATN3UPOBAHHBIX TEpHPEPUUIECKUX MPUOOPOB, HA3BIBAEMBIX HAPY)KHBIM U
CPEIIHUM YXOM.

Hapyoicnoe yxo cocTOUT U3 yIITHOW PaKOBUHBI, HAPY)KHOTO CIIYXOBOTO TIPOX0,]1a, KOTOPBIi
neperopakuBaercs OapabaHHON TEPETOHKOW OT cpeAHero yxa. HapykHbld cTyXOBOW MpOXOT
HTpaeT PoJib Pe30HATOPa, UMEIOIIEr0 COOCTBEHHYIO YacTOTy Koiebanuii, paBayro 3000 I'n. Ecim
Ha yXO JIEHCTBYIOT 3BYKOBBIC KOJi€OaHMs, OJU3KHE MO CBOMM YAaCTOTHBIM XapaKTEPHUCTHUKAM K
COOCTBEHHOI pe30HATOPHOM YacTOTE HAPYKHOT'O yXa, TO JIaBJicHHE Ha OapabaHHYIO MEPEIOHKY
ycunuBaeTcs. bmaromaps snmactuyHOCTH OapabaHHOW TMEPENOHKH IMPOUCXOJIUT TalllCHHE
YBEIIMYCHHOTO JaBJICHHS, KOTOpoe y OapabaHHOM IEpenoHKH Bo3pacTaeT Bcero Ha 10 b, mo
CpPaBHEHHIO C JaBJICHHEM Yy BXOJa B CIyXOBOW mpoxoa. B ciyxoBoMm mpoxoae W BOMHM3M
OapabaHHOUW TIEPETMOHKH TeMIepaTypa W BIAXHOCTh OCTAIOTCS TOCTOSHHBIMHU, HE3aBHCHMO OT
W3MEHEHUW JSTHUX TIOKa3aTeJeil B OKpYXKaromlehd cpeae, 4TOo OCOOCHHO HEOOXOauMOo st
COXpaHEHUs YIPYruX CBOWCTB OapabaHHOW TepenoHKH. bapabannas nepenoHka — 3TO
MaJIOTIOIATIINBAs U clabopacTshkuMas MmeMOpana. [lpu neiicTBuM Ha yX0 3BYKOB HU3KOW YaCTOTHI,
pa3Max KojeOaHul caMOM IEepelOHKH HaXoauTcs B npeaenax ot 10 2710 10 ° cm. Ecim wacToTa
BOCIIPUHUMAEMBIX 3BYKOBBIX CHUTHAJIOB COBIIQJACT C YaCTOTOM €€ COOCTBEHHBIX KOJIeOaHWH,
pasmaxu Kosebanuii 6apabaHHON EPEMIOHKH MOTYT OBITh 3HAYNTEIbHBIMHA. OTHAKO 3TO SBJIICHHE,
Oylarogapsi MPOYHOMY COCJAMHEHHIO OapaOaHHOM IMEPENOHKH ¢ CUCTEMOM CIyXOBBIX KOCTOYEK,
UTPAIOIIUX POJIb TACUTENS €€ COOCTBEHHBIX KOJIeOaHUM, CBOAUTCS JI0 MUHUMYyMa.

Cpeonee yxo COAEPKUT IIENb COCIUHEHHBIX MEXIy COOOH KOCTOYEK: MOJIOTOYKA,
HaKOBAJIbHU M CTPEMEYKa. OapabaHHYIO MOJIOCTh. DTO OCOOCHHO Ba)KHO IMPHU PE3KOM TIeperiajie
naBjeHus (IIPH MOIbEME WM CITYCKE Ha CaMOJIeTe, B CKOPOCTHOM JTUQTE).

Buympennee yxo coeauHEHO CO CPEIHHUM C TIOMOIILIO OBAJIBHOIO OKHAa, B KOTOPOM
HETIOJIBMKHO YKpEIUICHAa TIOJHOXKHAs IJAaCTUHKA CTpeMeuka. BHyTpeHHee yXO COICPKUT
pElEenTOpHBIA ammapaT ABYX aHaJIH3aTOPOB: BECTHOYISpHOTO (MpeaaBepue U MOIYKPYKHBIC
KaHaJibl) U CIIyXOBOTO, K KOTOPOMY OTHOCHUTCS YJIIMTKa C KOPTHEBBIM OPraHOB.

Peyenmopvr 000HATENBHOTO aHANMM3aTOpa 3aJ0KEHBI B CIIM3UCTOM HOcCab B 00JiacTh
BEepXHEH HOCOBOU pakoBUHBL. OHU MPENCTABISIOT COOOM UyBCTBUTENbHBIE BOJOCKOBBIE KIIETKH,
paroJiaralonmecss cCpeau OMOPHBIX KIETOKO BKIIOYEHHBIX B snuTenui/ HepBHbIE BOJIOKHA,
OTXOJIAIIUE OT YYBCTBUTENBHBIX KJIETOKO COCTABIISIIOT 0O0HATENbHBIE HEPBBIO 3aKAHUNBAIOIIIUECS
000HATEIbHBIMU JIyKOBUIIAMHU. [ToCIeTHIEe UMEIOT OYCHB CIIOKHOE CTPOCHUE — CKJIA/IBIBAIOTCS U3
IIECTH CJI0EB CHEINATM3UPOBAHHBIX HEHPOHOB, B KOTOPHIX MPOUCXOAUT NIEpBHUHAs TiepepaboTka
nH(pOpManuu. AKCOHBI ATHX KJIETOK HAIIPaBJISIOTCS B TIOJKOPKOBBIC IIEHTPBHIO HEHPOHBI KOTOPBIX
JAI0T AaKCOHBIO TMOCTYMAmIIUe B KOPKOBBIE IIEHTPHI — B 00JacTH YHKYC THIIOKaMIIa
(mpenamonoxuTtenbHo).  Pa3nuyHble  HEHpOHBI  BKYCOBBIX  JIYKOBHUI[, Kak  IOKa3aiu
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AMEKTPOPUZHOIOTHUSCKAE HCCICIOBAHUS, I0-pa3HOMY pEarupyroT Ha TMaxydde BeIIecTBa
pa3Horo Buja (B OIpEIEICHHONW Mepe CIenuanu3upoBaHbl). Kiaccudukamuioo 3amaxoB HE
CUMTAIOT HcUepIbIBarolIeil. IMeeT X0k aeHrne noApa3AeiieHue 3araxoB Ha [IBETOYHBIN, KUCIIBI,
rOpesbli, THUJIOCTHBIN. KaXXaplii M3 HUX MMEET OrpOMHOE YHMCIO Pa3HOOOpa3HBIX OTTEHKOB,
BOCIIPUHUMAEMBIX HE TOJIBKO OOOHSTEIbHBIMA OKOHYAHHUSIMH, HO TakKKe€ BKYCOBBIMH,
TaKTWIBHBIMH W JPYTHUMH perentopamMu. MHUHHMaNbHBIE KOJMYECTBA MaxXydero BeIIeCTBa,
BBI3BIBAIOIIHE OIYIICHHE 3a1axa, Ha3bIBAIOTCS TOPOTOBBIMU. VIX MOYKHO OTIPEIETUTH C IIOMOIIIBIO
npudopa — oiabpaKkToMeTpa.

4. NiuniocTpallMoOHHbIH MaTepuaJ:

- MPe3eHTalMs JIEKIIMIOHHOTO MaTepuara;

- IJIAKaThl 110 TEME 3aHSTHUS;

- TaOJHUIIBI, CXEMBL.

5. JIuteparypa: cmotpure npuioxenue Nel.

6. KonTpoJibHble Bonpochl (00paTHasi CBA3b)

1. K xakoii cucreMe opranu3mMa OTHOCATCS 3pUTENbHBIN U 0OOHATENbHBIN aHaTN3aTOPhI?
2. Kakue ¢pyHKIMH BBIOJIHSAET 3pUTENbHBIN aHANU3aTOP?

3. Kakue QpyHKIIMHU BBITIOJHSET OOOHSTEIIBHBINA aHATM3aTOP?
4. Kaknie ()yHKITUHU BBITIOJIHSET CITyXOBOM aHanu3aTop?

5. Kakue QpyHKIMM BBITIOTHAET BECTHOYIISIPHBIN aHAIH3aTOP?
6. Kakne QpyHKIIMM BBITIOIHSET BKYCOBOM aHAIM3aTOp?

Jlekuusa Ne3
1. Tema: ®uU3M0JI0THSI CEPIEYHO - COCYAUCTOH cucTeMbl. Bo3pacTHbIe 0COOCHHOCTH Y JeTeN.
2. lleab: U3y4uTh GyHKIHOHATbHBIE 0COOCHHOCTHU CEPICYHON MBIIIIIBI ¥ 3aKOHBI T€MOIMHAMUKH.
3. Te3ucel JeKINA

KpoBooGparmienue obecrieunBaeT Bce Mpolecchl MeTaboar3Ma B OpraHu3Me 4elloBeKa U
MO3TOMY SIBJISIETCS KOMIIOHEHTOM Pa3UYHbIX (YHKUHMOHAIBHBIX CHCTEM, OIPEICNIAIOMINX
romeocTta3d.  OCHOBOI KpOBOOOpaIlEHUS SBIISETCS CepAcUHas AeITeIbHOCTb.
OyHKIMS cepAlla — pe3epByapHas M HarHeTaTtelbHas: B MEpPUOJ]  JHACTOJNBI B HEM
HaKaIlJIMBAETCs ouepeiHas MOPLUs KPOBHU, a BO BPEMS CUCTOJIbI YACTh ATON KPOBU BbIOpachIBaeTCs
B OOJIBIIION (A0PTY)HUITM MaJIbIH (JIETOYHYIO apTEepHI0) Kpyrd KpoBooOpamieHus. 3a 1 MUHYTY y
B3POCJIOTO YeTIOBEKa BIOpAchIBAETCS U3 KAXKAOTO >Kelyldouka B cpenHeM 4,5—5,0 nuTpoB
KpPOBU. DTOT MOKAa3aTellb HOCUT Ha3BaHUE «MUHYTHBIA 00beM KPOBOOOPAIIICHUS UITH «MUHYTHBIN
o6wem kpoBu» (MOK). B pacuere Ha miomaabp MOBEPXHOCTH 32 1 MUHYTY cepiie B3pOCIIOro
yesI0BeKa BHIOPACKIBAET B KaXK/IbIi Kpyr okoio 3 1/M? kposu (MOK: 1,76 mM?). DToT nokasarens
MOJTYYHJI Ha3BAHHUE «CEPJICYHBIN UHIEKCY.
B cpennem 3a 70 net ku3HU cepaue coBepiiaeT okosio 2600 MIH. COKpallleHH, nepekaunBas
OK0JIO 155 MuH. 11 KpoBH.
3a Bech Mepuoj AMACTOJIBI MPEACEpaUss M KETYAOUKH HAIOIHSIOTCS KPOBbIO. MakcUMallbHBIN
00BbeM KpOBH Tepesl HayajJoM CHCTOJIbI >KelyloukoB coctaBisier 140—180 mi. DT1oT 00bEeM
MOJY4YWJI Ha3BaHME «KOHEYHO-AMACTONMYEeCKui». OH  XapakTepu3zyeT MaKCHUMalbHbIE
BO3MOXHOCTH cep/illa Kak Hacoca. B meproj cUCTOIBI U3 KENTyI0YKOB BHIOPACKIBACTCS TOPIUS
kpoBH 110 60—80 Mi1. DTOT 00BbEM MOTYUHIT HA3BAHUE «CHCTOIHUECKUN 00Bhem». UeM oH Oosbiie
U 4eM Yallle NPOUCXOJAT COKpAILIECHUS CEpJla, TEM BBIIIE MPOU3BOAUTEIBLHOCTh CepAlla Kak
Hacoca. Hampumep, ecnu cucronmyeckuit oobem — 70 mu, a UCC (uucno cepaedHbIX
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cokparienui) 3a 1 munyty pasuo 70, To MOK — 4900 mut.

[Tocne u3rnanust KpoBU B KeMyHAouke octaercs mpuMepHo 70 mut kpoBu (unu 140 -70 = 70 mut.)
DTOT 00bEM MOTYYUIT Ha3BAaHUE «KOHEYHO-CUCTOIMYECKUH 00beM». OH BCeria IMeeTcs, T. €.
cepAre He CIoCOOHO BEIOPOCUTH BCIO COACPIKAIIYIOCS B JKEIyI0UKe KpoBb. KOHEUHO-
CUCTOJIMYECKHI 00BEM XapaKTepU3yeT CIIOCOOHOCTh Cep/lla YBEIUYUTH CBOIO
MMPOU3BOIUTEILHOCTD. [IpH MOBBINIEHNN COKPATUMOCTH CEP/IIa, HaIlpuMep, MO BIUSHUEM
cuMIaTHueckoi a3 epeHTaliu, Bo3pacTaeT cuctonyeckuit oobem. [1oaTomy KoHEeUHO-
CHUCTOJIMYECKUI 00bEM IIPUHATO JISTUTH HA JIBA OTJCIBLHBIX 00beMa: OCTaTOYHBIN 00bEM U
pe3epBHBIA. OCcTaTOYHBIH 00bEM — 3TO TOT 00BbEM, KOTOPBINA OCTAETCS B CEP/ILIE JIaXke TOCIIe
CaMOT0 MOIIHOTO COKpalleHus. Pe3epBHBI 00bEM - 3TO TOT 00HEM KPOBH, KOTOPBIA MOKET
BBIOPACHIBATHCS U3 KETYyJ0UKa MPU YCHICHHOU €ro paboTe, B JOTIOJHEHNE K CUCTOTMYECKOMY
00bEeMYy B YCIOBHSIX TTOKOS. MEXKpeOephe caeBa OT MapacTePHAIBHOW TUHUH (Ha MPOESKIIUEH
JIEBBIX M MPABBIX OT/EIOB CEPIA).

B nocnennee Bpemst OOJNBIIYIO MOMYIIPHOCTD MOJydniI MeTo 1 onpenesieans CO, 0CHOBaHHBIN Ha
WCTIOJIb30BAHUH TETPANOJIAPHON peorpadum — perucTpanusi W3MEHEHHS COTPOTHUBIICHUS
JJICKTPUYECKOMY TOKY, TPOXOIAIIEMY MEXKIY OJICKTPOJaMH, KOTOpoe OOYCIOBICHO
KpOBeHarnoJHeHneM. be30omacHOCTh U MPOCTOTa METOAa TTO3BOJISIFOT ITUPOKO MPUMEHSThH €T0 B Y
BHSIX MPAKTUYECKOTO 37]paBOOXPAHCHHUS.

Cucmonuueckuii 06vem — BaXKHEHIIAsT XapaKTEPUCTHUKA MTPOU3BOAUTENb- HOCTH CEP/IIa.
(B muTeparype 4acTo HCMOJIb3YIOT CHHOHHMM «YIapHBIH 00beM» UITH «CepICUHBINA BRIOpOCY.) [l
HOPMHUPOBAHHS TOTO TOKA3aTeNs €ro paccUMTHIBAIOT Ha miomanps Tema, CO: 1,76 m2. Taxoit
IIOKa3aTeNb Ha3bIBACTCS YIAPHBIM HHICKCOM. B HOpMe 0if paBeH mpumepHo 41 Mi/M? y B3pociioro
yenoBeka.! acocHast PyHKITHS cep/Iiia 3aKITI0YaeTCsl B TOM, YTO CEpAIEC TPUHUMAET OTIPEACIICHHYIO
MOPIIMIO KPOBHU (BEHO3HBIM BO3BPAT) M ATY K€ MOPILHUIO KPOBHU BHITAIIKMBACT B BBIXOJAIINC U3
KEITYTOYKOB cocynbl. [IponM3BOAUTENLHOCTE Cepila ONpeAesIeTCsl TeM KOJIMYECTBOM KpPOBH,
KOTOPOE MPUXOIUT K HeMy. Eciii MPUTOK OTCYTCTBYET, TO BEIOPACHIBATH CEPILy HEYETO.

O06a ceparma — mpaBoe 1 JICBOE - pabOTarOT Kak eauHoe 1enoe. [Ipu paccMOTpeHnHr A TeIbHOCTH
MpeAcepaIuidl M JKEIYJAOYKOB Cepalla W3 JUJAKTHYECKUX COOOpaKeHUU 1esiecooOpa3Ho
CKOHIICHTPUPOBAaTh BHUMAHHUE HA OJTHOM MOJIOBHHE CEp/IIa.

B HOpMme ceparie coBepinaet B cpeqHeM 70 ynapoB 3a 1 MuHyTy. 3TO 03Ha4aeT, 4to 1 cepaeyHbIn
mukn gaates 60 c: 70=10,8 c.

Cepoeunvlti yuxki COCTOUT U3 CUCTOJIBI JKEIYI0YKOB, CUCTOJIBI MPEACEPAUN U THACTOJIBI

(cucToJia — 3TO COKpallleHHe, AUACTOJIa PACCIa0JICHHE).
JnutenbHOCTh cucTONbl mpeacepauil = 0,1c¢, IIUTEIbHOCTh CHUCTOJEBI kenygoukoB — 0,33 c.
Huactoma mnpeacepauii amures 0,7c, xenymnoukoB — 0,47c. Takum oOpasom, mpeacepaus
Oospmryro yacth Iukia (0,7 ¢) HaXOmATCS B COCTOSIHMM JIMACTOJIBI, @ Y JKEIYJA0YKOB TIEPHO/T
OTJIbIXa 3HAYUTENLHO MEHbIIIEe. ITO UMEET BAKHOE 3HAUCHUE - BCIEICTBUE OOJIBIION HArPY3KH U
MaJIOro Mepuoja OTAbIXa KEIYAOUKH Yallle, YeM Mpeacep s, MOABEPraloTcs MaToJoTHUYECKUM
npoueccam (MHQapKT MUOKap/a, HilleMudeckast 00JIe3Hb cepala u T. 11.).

Cucmona npedcepouii. CokpamieHus TpeICcepanii HauYWHAIOTCS TMPH PacrpoCTpaHESHUU
BO30YXKJCHHSI OT CHHOATPHAIILHOTO y371a 0 MUOKapIUOIUTaM MPEACEPAnid, a TAKXKE M0 MydKaM.
B nporniecc cokpariieHusi BOBJIEKAIOTCS BCE MUOKAPIMOLMTHI U TIPABOTO, U (UyTh MO3KE) JIEBOTO
npeacepausi. B pe3ynbrare CKMMAarOTCS YCThs BEH, BIAJAIOUIUMX B IMPEIACEPusi, MOBBIIIAETCS
BHYTPHIIPEICEPAHOE JIaBJICHHE — B JIEBOM JI0 5S—8 MM PT. CT., B IpaBOM — JI0 4—6 MM pT. CT.,
a B pe3yiabTare BCS KPOBb, KOTOpas 3a BpPEMsl JUACTOJIbI MpEACEpIusi HAKOIMUJIACh B HEM,
M3TOHSETCS B XKEIYIOYKH: TPUMEPHO 3a BCIO CUCTOMNY mpeacepauii, T. . 3a 0,1 ¢ B xxemynouku
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JIOTIOJTHUTENBHO BXOAUT O0K0JI0 40 Mi1 KpoBH, 0K0JI0 30% OT KOHEYHO-AHACTOINYECKOTO 00beMa.
bnaromapss sToMy, BO-IIEpBBIX, BO3pacTaeT KPOBEHAIIOJIHEHHE JKEIIYJOYKOB, a BO-BTOPBIX,
CO3/IaeTCs CUJIa, KOTOPAast BHI3BIBACT JOTIOJHUTEIBHOE PACTSHKEHUE MUOKAPIUOIIMTOB JKEITy10UKa.

[Tocne oxoHYaHHsSI CHUCTOJIBI MPEACEPAUN HAUYMHAIOTCS 2 TIpollecca: B MpeAcepAusiX, B
teuenue 0,7 ¢, *MEET MECTO duacmo.a, a B )KeJIy10YKax HAYMHACTCs] CUCTOJIA.

Cucmona scenyoourog. [IpuHSATO CUCTOITY KEITYJOUYKOB JEIUTh Ha 2 TIEPUO/Ia — MEePUOJ]
HaIpsDKEHUS W TIEPUOJT U3THAHKS KPOBHU, a JMACTONY Ha 3 mepuoja — MPOTOIUACTOINYECKUM
Mepuoj, TMEepHOJI HW30METPUUYECKOTO paccialdieHusi, NMepuoJl HamoJiHeHus. Bce mepuommsi, 3a
HCKITFOYEHHEM TMPOTOIUACTOINYECKOTO U Teproaa N30METPUIECKOTO pacciabiaeHus, NesITCs Ha
OT/eNbHbIE (ha3bl)

Jluacmona scenyoouxos. 3annumaet okoso 0,47 c. HaunHaetcs ¢ nepuo/ia mpoToAHacTOIbI:
3TO MPOMEXKYTOK BPEMEHH OT Hadaja CHUKCHHS JaBJICHUS BHYTPH JKEITYAOYKOB JI0 MOMEHTA
3aKPBITHSI TIOJTYJIYHHBIX KJIalaHOB, T. €. JI0 TOTO MOMEHTA, KOT/la TaBJICHHUE B YKEITYJOUKEe CTAaHET
MEHBIIIE JJABJICHUS B a0PTE M JISTOYHOM apTepuu. ITOT nepuod Jmurcs okojo 0,04 ¢. /laBieHue B
xenynouke B cienyromnue 0,08 ¢ mpoaomkaeT 04eHb OBICTPO MaAaTh. Kak TOJBKO OHO CHU3UTCS
mout 70 0, OTKpBIBACTCSA aTPHOBCHTPHUKYISIPHBIN KIIamaH, 3aTeM JKCIYJOYKH HATOJHSIIOTCS
KpOBBIO, KOTOpasi HAKOTHJIACh B mpeacepausx. [lepros oT 3aKpeITHsI OTYIYHHBIX KJIaaHOB JI0
OTKPBITUSI ~ aTPUOBEHTPUKYISIPHBIX  KJIalmaHOB  —  3TO  MEPUOJ  HM3OMETPUUYECKOTO
(M30BOJTIOMHUYECKOT0) paccIabiIcHusI.

Ilepuoa HamoaHEHUS KPOBBIO KemyaoukoB aautcs 0,35 ¢. HaunHaeTcst OH ¢ MOMEHTa OTKPBITHS
aTPUOBEHTPUKYJISIPHOTO KJIamaHa: BCsI KpOBb (0K0JI0 33 MiT) OBICTPO YCTPEMIIAETCS B JKETYTOUKH.
3aTeM Hactymaer (a3za MeIJICHHOTO MAaCCUBHOTO HANOJIHCHUS, Wiau ¢aza auacrtasmca, — 17 ¢; B
ATOT TEPHOJ BCA KPOBB, KOTOpas IMOCTYMaeT K MPEACEpIusiM, MPOTEKaeT cpaszy ke W3 BEH B
)enynoukd. M B 3aBepliieHre HACTymaeT CUCTOJIAa mpejacepanid, koropas 3a 0,1 ¢ «BbDKHMaeT»
ox0J10 40 MJI KpOBH M3 Ipe/icepanid B xxenyaoukn. [ToaTomy 3Ty a3y HazsiBaroT (ha3oit ObICTpOTO
AKTUBHOTO HAIOJIHCHHMS, WJIM TTPECUCTOINYECKOMN (ha3oi.

Hrak, nimTeasHOCTh CUCTOJIBI Ipeacepanii coctanisier 0,1 ¢, mmurenbHocTh quactoibl—0,7 ¢. Y
JKeIymoukoB, coorBeTcTBeHHO, 0,33 1 0,47 ¢, 3TH LHQPHI YKa3bIBaIOT Ha TO, 4yTo 40% BpemeHHU
MHOKAPIUOIUTHI KETYTOUYKOB HAXOATCS B AKTUBHOM COCTOSIHHH, a 60% — «OTIBIXat0T».
CymecTBYIOT MEXaHHM3MBbI, KOTOPBIC PETyJIUPYIOT JUIMTEIBHOCTh AKTHUBHOTO COCTOSIHHS
MHOKApJIMOIUTOB. B TO e BpeMs UIMTEIBHOCTh O3TOTO COCTOSIHHS y MHOKApJAUOIUTOB
MpeACepIUN 1 KETYJ0YKOB SBHO MPEBBIIIACT JIMTEILHOCTh AKTUBHOTO COCTOSIHUS CKEJIETHBIX
MbIII (25—50 Mc). Bee 3To yka3piBaeT Ha 0COOCHHOCTH AJIEKTPUUYECKHUX IMPOIIECCOB M IIPOLIECCOB
CONPSDKEHHS B MUOKAPIHOIIUTAX.

K ocHOBHBIM 0COOEHHOCTSIM CEpJCUHOI MBIIIIBI OTHOCSTCS aBTOMATHS, BO30OYIUMOCTD,
MIPOBOJMUMOCTh, COKPATUMOCTh, Pe(PpaKTEPHOCTb.

Asmomamus cepoya — CHOCOOHOCTh K PUTMHUYECKOMY COKPAIICHHIO MHOKapAa MOJ
BIUSIHUEM HMITYIIbCOB, KOTOPBIE MOSIBISIFOTCSI B CAMOM OpraHe.

B cocraB cepaeuHO#l MOMEpPEeYHONOJIOCATON MBIIIEYHON TKAaHW BXOJSAT THUITUYHBIC
COKPATUTEIbHBIE MBIIIEYHBIE KIETKH — KaApOUOMUOYUMbL U ATUTTHYECKUE CePICUHBIC MUOYUMDBL
(neticmexepst), (GOPMUPYIOIIHE TMPOBOASIIIYI0 CHUCTEMY CepAlla, KoTopas oOecrnedynBaet
ABTOMATHU3M CEPJACYHBIX COKpAIIEHUH U KOOPIMHAIIMIO COKPATHTENHHOW (YHKIIMH MHUOKapaa
npeAcepauil 1 Keay104uKkoB cepua. [1epBolit cHHYCHO-TIpeICEepAHBIN y3€Il TPOBOISAIIEH CUCTEMBI
SIBJISIETCS TJIABHBIM [[EHTPOM aBTOMAaTHU3Ma cepAla — MeicMeKepoM NepBoro nopsaka. OT 3Toro
y31a BO30YXKICHHE paclpoCTpaHseTcs Ha pabouue KIETKH MHOKapAa Mpencepauil U IIo
CHeHaTbHBIM BHYTPUCEPACUYHBIM MTPOBOSIINM ITy4YKaM JOCTUTAET BTOPOTO y3J1a — npeocepoHo-
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HCENYOOUK0B8020  (AMPUOBEHMPUKYIAP- HO20), KOTOPBIH TaKkKe CHocoOeH TeHepUpOBaTh
UMITYJIbCBI. DTOT Yy3€] SBIAETCA TEUCMEKEpOM BTOpPOTO Topsiaka. BosOyxkneHue dyepes
MIPEICEPIHO-KETYJOUKOBbII y3€1 B HOPMAJIbHBIX YCIOBUSAX BO3MOXKHO TOJIBKO B OJHOM
HalpasJieHUU. PeTporpasHoe npoBeieHrne UMIYJIbCOB HEBO3MOXKHO.

Tperuit ypoBeHb, KOTOpBI OOECHEUMBAET PUTMUYHYIO JEATEIbHOCTh CEpAla,
pacroJioxeH B myuke ['nuca u BonokHax [lypkuHbe.

[leHTpbl aBTOMAaTUKH, pACIOJIOKEHHbIE B IPOBOJAIIEH CHUCTEME IKENyI0YKOB,
Ha3bIBAIOTCS MEiCMEKepaMH TpPeThero mnopsiaka. B OOBIUHBIX YCIOBHSX YacTOTy aKTHBHOCTHU
MHOKap/ia BCETo Cep/iia B LIEJIOM ONpEeIseT CUHYCHO-TIpeIcepAHbli y3ena. OH noauuHser cede
BCE€ HIDKEJNIeXKAIINe 00pa30BaHus MPOBOIAIICH CHCTEMBI, HABS3BIBAET CBOM PUTM.

HeobOxonumbiM ycrioBueM Juig obecriedeHusi paboThl cepila sBIsSETCS aHaTOMUYecKast
LIEJIOCTHOCTH €r0 MPOBOsIIeH crucTeMbl. Eciiu B meficMekepe nepBoro nopsijaka Bo30yIuMOCTh He
BO3HUKAET WM OJOKHPYETCS €ro Tepenada, pojib BOTUTENST puTMa OepeT Ha cels meiicMekep
BTOpOTO nopsiika. Eciu xe nepenavya BO30yIUMOCTH K JKeTy09KaM HEBO3MOXKHA, OHU HAUMHAIOT
COKpAI[aThCs B pUTME MelicMeKkepoB TpeThero nopsiaka. [lpu nonepeunoii 6iokanae npeacepaus u
KEITYTOUKH COKpPAIAtOTCs KaX/Iblil B CBOEM PUTME, a TIOBPEXKIEHUE BOAUTENIEH PUTMAa IPUBOIUT
K TIOJIHOM OCTaHOBKE Cep/Ila.

Bosbyoumocms  cepoeunoli  muluiybl BO3ZHUKAET TOJ BIUSHUEM DIIEKTPUUYECKHX,
XUMHUYECKUX, TEPMHUECKUX U JAPYrUX pa3ApakuTeNedl MBIIIbI cepala, KoTopas crnocoOHa
MEPEXO/IUTh B COCTOSIHUE BO30YyXAeHHs. B OCHOBe 3TOro SBICHHS JIEKUT OTPULIATEIbHBIN
ANEKTPUYECKUI TOTEHIIMad B IEpBOHAYAIBHOM BO30YXJIeHHOM ydacTke. Kak u B sro0oi
BO30yAMMO# TKaHH, MeMOpaHa pabounx KIETOK cepra mojspuzoBana. CHapyXu OHA 3apsoKeHA
MOJIOKUTEIBHO, @ BHYTPU OTPULATENIBHO. DTO COCTOSIHUE BO3HUKAET B PE3yNbTaTe PAa3HOU
konnenrpaimn Na* u K no o0e cTopoHsl MeMOpaHbl, a TakkKe B pe3yJbTare pasHOM
MPOHUIIAEMOCTH MeMOpaHbl Ui ASTHX HOHOB. B cocTossHMM TIOKOSI yepe3 MeMOpaHy
KapJMOMHOIIMTOB HE MPOHUKAT HOHBI Na¥, a TOJbKO YacTUYHO MPOHHMKAKT HWOHBI K.
Benencrue muddy3un nonsl K, BBIXOIs M3 KIETKH, YBEIMYUBAIOT [OJIOKHUTEIBHBIN 3apsil Ha €€
MOBEPXHOCTU. BHYTpeHHsAs cTOpoHa MeMOpaHbI MPU 3TOM CTAHOBHUTCS oTpularenbHoil. Ilon
BIIMSIHUEM pasJIpakuTels 000 mpupojasl B KieTky moctymaer Na'. B 31oT MoMmeHT Ha
MOBEPXHOCTH MEMOpaHbl BO3HHUKAET OTPULIATENBHBIN SJICKTPUUYECKUN 3apsii U pa3BHBACTCS
peBepcus NOTeHLIHaIa. AMIUIATY/1a MOTEHLIMAIA IEHCTBUS Ui CEPJCUYHBIX MBIIIEUYHBIX BOJIOKOH
cocrtapiseT okojo 100 MB u Gonee. Bo3HuKIMiA moTeHIMAT IENOISIPU3YET MEMOPAHBI COCETHUX
KIETOK, B HHUX TOSBJISIOTCS COOCTBEHHBbIC TOTEHIUANbl JIEHCTBUS — MPOUCXOAUT
pacrnpocTpaHeHue Bo30yKIeHHS 0 KJIeTKaM MUOKap/a.

[ToTenmman aeicTBUs KIETKH pabouyero MUokap/ia BO MHOTO pa3 MPOJOJIKUTEIbHEE, YEM
B CKEJIETHOM Mblmie. Bo BpeMsi pa3BUTUS MOTEHIMAa JAECHCTBHs KJIEeTKa He BO30yXIaeTcs Ha
ouepeHble CTUMYJBL. JTa OCOOEHHOCTh BakHa JUIsl (DYHKIMH cepla Kak opraHa, Tak Kak
MHOKapJl MOXET OTBEYATh TOJIBKO OJHUM IOTEHIMAIOM ACUCTBHS W OJHMM COKpAlICHHEM Ha
IIOBTOPHBIE €0 pas3ipakeHus. Bee 3To co3maer ycinoBus Uisl pUTMUYHOTO COKpALEHHs OpraHa.

Takum 00pa3oM HPOUCXOAUT paclpOCTpaHEHHE BO30YXKJEHHS B LIEIOM OpraHe. DTOT
Ipolecc OJMHAKOB B paboueM MMOKapJAe M B BOAUTENAX pUTMA. BO3MOXKHOCTH BBI3BATh
BO30YXXJICHHE Cepla IEKTPUUYECKUM TOKOM HaIlljla MPAKTUYECKOe MPUMEHEHHE B MEIUIMHE.
Ilon  BAMAHMEM  JIEKTPUYECKMX  HMMIIYJIbCOB,  HMCTOYHMKOM  KOTOPBIX  SIBJISIIOTCS
ANIEKTPOCTUMYJISATOPBI, CEP/Ile HAUMHAET BO30YKIaThCsl U COKPAIATHCS B 33laHHOM putMe. [Ipu
HAHECEHUM AIEKTPUYECKUX pa3JpaKEHUU HE3aBHCHUMO OT BEJIMYMHBI U CHJIBl pa3JpakeHUs
paboTaroliiee cep/ie He OTBETHT, €CIIH 3TO pa3ipakeHue Oy1eT HAaHECEHO B MEPHOJ] CUCTOJIBI, YTO



ONTUSTIK-QAZAQSTAN o'l's SOUTH KAZAKHSTAN
MEDISINA 5_'59’:2_A MEDICAL
AKADEMIASY ali, ACADEMY
«OHTYyCTiK KazakcTaH MeanuvHa akaaeMusicbl» AK "‘ AO «KOxHo-KasaxcTaHcKas MEOUUUHCKAS akajeMus»
Kadenpa nopmanbHoii 1 naronornyeckoil Gpusnonornn 044-53/19-12b
JIeKIIMOHHBII KOMILIEKC 13ctp. u3 40

COOTBETCTBYET BPEMEHHU a0COIOTHOTO pepakTOpPHOTO meprosia. A B MEPUOJT TUACTOIIBI CEP/Le
OTBEYAET HOBBIM BHEOUEPEIHBIM COKPAIIEHHEM — JKCTPACHCTOJION, TIOCIIe KOTOPO BO3SHUKAET
MPOJOJDKUTENbHAS MTay3a, Ha3bIBaeMasi KOMIIEHCATOPHOM.

IIposooumocmv cepOeunoll Mbvluiybl 3aKIIOYACTCS B TOM, YTO BOJIHBI BO30OYXKIEHUS
MPOXOAAT MO €€ BOJOKHAM C HEOJMHAKOBOH CKOPOCTHIO. B03OyXIeHHE MO BOJOKHAM MBIIII
npecepauit pacpoctpansercs co ckopoctsio 0,8—1,0 M/c, 1o BOJIOKHAM MBIIIIT KETYT0YKOB —
0,8—0,9 m/c, a o cniermanbHOM TKaHu cepana — 2,0—4,2 M/c. 1o BOJIOKHAM CKEIIETHOM MBITITITHI
BO30YKJIEHHE paclpocTpaHsieTcs co ckopocThio 4,7—5,0 M/c.

Cokpamumocmsv cepoeunol Mbiuiybl IMEET CBOM OCOOECHHOCTH B PE3YJIbTaTe€ CTPOCHUS
oprana. IlepBpIMM COKpAIIalOTCS MBIIIIBI TIPENCEPANiA, 3aT€M COCOYKOBBIC MBIIIIEI U
CyO9HIOKapIMAIBHBIA CIIO MBIIIIT JKETyI0UKOB. Jlanee cokpamieHne 0XBaTbIBaeT U BHYTPECHHUN
CIIOM JKETyIOYKOB, KOTOpOe oOOecreyrMBaeT TEeM CaMbIM JBW)KEHHE KPOBH U3 IOJIOCTEH
KEIyJJOUYKOB B a0PTY M JIETOYHBIA CTBOJ.

W3MeHeHHsT COKpAaTUTENFHOW CHJIBI MBIl CEP/Ila, BO3HUKAIONINE IEPHOANICCKH,
OCYIIECTBIISIOTCS. TP TIOMOIIM JIBYX MEXaHH3MOB CaMOPETYISAIHH: TEeTePOMETPHUECKOTO H
TOMEOMETPUIECKOTO.

B ocHOBe ecemepomempuueckoeo mexanusma JEKUT W3MEHEHHE HWCXOIHBIX Pa3MEpoOB
JUTHHBI BOJIOKOH MHOKap/ia, KOTOPOEe BOSHUKAET MPU M3MEHEHUH NPUTOKA BEHO3HOW KPOBH: YeM
CHJIbHEE CepJIle PacIIMPEHO BO BpPEMS JMACTOJBI, TEM OHO CHJIbHEE COKPAIAeTCs BO BpeMs
cuctosbl (3akoH @Ppanka— Crapmuara). OOBSACHSAETCS 3TOT 3aKOH CIEAYIOMHUM O00pa3oM.
CeplieyHO€ BOJIOKHO COCTOMT M3 JIBYX YacTeW: COKpPaTUTEIbHOW M 3jacThudeckod. Bo Bpewms
BO30Y)KIICHHS TIEpPBasi COKPAIIAETCs, @ BTOPasi paCTATHBACTCS B 3aBUCHMOCTH OT Harpy3KH.

T'omeomempuueckuti mexanu3m OCHOBAH Ha HEMOCPEJCTBEHHOM JICHCTBUU OHMOJIOTHYECKU
aKTHBHBIX BEIIECTB (TaKUX, KaK aJpCHAINH) Ha METa0O0JIU3M MBIIICYHBIX BOJIOKOH, BEIPA0OTKY B
HUX SHEPTUH. AJPEHAINH U HOPAJIPESHAINH YBeIUYMBatoT BXxo1 Ca” B KIIETKY B MOMEHT Pa3BHTHUS
MOTEHIMAJIA ICHCTBHS, BBI3BIBAsI TEM CAMbIM YCUJICHUE CEP/ICYHBIX COKpAIICHUH.

Pegppaxmepnocmv  cepoeunoti  mbluiybl  XapaKTEPU3YEeTCs  PE3KUM  CHIDKECHHEM
BO30Y/IMMOCTH TKaHH Ha TMPOTSHKCHUU €€ aKTUBHOCTH. PazimyaioT aOCONIOTHBIA U
OTHOCHTENIbHBIA pedpakTopHbIii mepuoa. B abcomoTHOM pedpakTOpHOM TEpUOJE, IPH
HAHECEHUM DJICKTPHUCCKUX pa3JpaXCHUHU, CEpIIle HE OTBETUT HA HHUX pa3JpaXeHUEM U
cokpaienueM. llepuon pedpakTepHOCTH MPOJOIDKACTCS CTOJIKO, CKOJIBKO MPOJJI0JDKACTCS
cucrosia. Bo BpeMst OTHOCHTEIBHOTO pe(hpaKTOPHOTO NIeproia BO30YIUMOCTh CEPCUHON MBITIIIIBI
MOCTENIEHHO BO3BpAIaeTCsl K MEePBOHAYAIBHOMY YPOBHIO. B 3TOT mepuoj cepieuHas MbIIiia
MOKET OTBETUTh HAa pa3JApPaKUTENIb COKpAIEHHEM CHIIbHEEe MOpPOroBoro. OTHOCHUTEIBHBIN
pedpakTopHBIA TMEepHOa OOHAPYXKHBACTCS BO BpPEMS TUACTOJIBI TPEACEPIUN U SKEIYI0YKOB
cepaua. Ilocne ¢as3pl OTHOCHTENBbHOW pePpPaKTEpPHOCTH HACTYNAeT MEepPUOJI MHOBBIILIEHHON
BO30YAMMOCTH, KOTOPBI IO BpPEMEHM COBMNAJAE€T C JUACTOJIMYECKUM paccialOleHueM u
XapaKTepU3yeTCsl TEM, YTO MBIIIIA CePJIla OTBEYAET BCIIBIIIKON BO30OYKJICHHS W HA MMITYJIbCHI
HEOOJBIIION CHIIBL.

JIBIDKEHUE KpOBU IO CEpJICYHO-COCYIMCTON CHCTEME OIpeNeNseTcss MpoleccamMu
TeMOJIMHAMUKH, KOTOPBIC OTPAXKatOT (DPU3HUYCCKHE SBICHHS JBUKCHHUS KUJIKOCTH B 3aMKHYTBIX
cocymax. I'eMoamHammka omnpeaenseTcss AByMs ¢akTopaMu: JaBICHHEM Ha JXHUIKOCTh U
COIPOTHUBJICHUEM, UCTIBITHIBAEMBIM IPH TPSHUHU O CTEHKU COCYIOB M BUXPEBBIX JIBUKCHHUSX.

Cuuoit, oOpasyroliel JaBjieHHe B COCYIUCTON CHCTEMeE, SIBJISIETCS cepAle. Y B3pOocioro
YeJioBeKa B COCYHMCTYIO CUCTEMY IIPU KaXX1I0M COKpallleHuH cepaua BeiOpaceiBaercss 60—70 mi
KpOBH (CHUCTONMYECKH 00beM) uin 4—>5 1/MuH (MUHYTHBINA 00beM). Cuila, ABMKYIAs KPOBb, —
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Pa3HOCTh JaBJICHUI, BOSHUKAIONIAsl B HAYaJIe ¥ B KOHIIE TPYOKH. J[BIKEHIE KPOBH IO COCYAUCTON
CHCTEME HOCUT JJAMHHAPHBIA XapakTep (IBUKEHUE KPOBH OTIACIHHBIMH CIOSMH apaJlIeIbHO OCH
cocyna). [Ipu aToM cJI0i, mpusIeraronuii K CTEHKE COCy/1a, MPAKTHYECKH OCTACTCS HEMOABHKHBIM,
II0 CJIOK CKOJIB3UT BTOPOHM, IO BTOPOMY — TpeTud U T. A. POpPMEHHBIE IEMEHTBHI KPOBH
COCTaBIISIOT IIEHTPATBHBIA OCEBOW MOTOK; IIa3Ma JIBFKETCs OJMKe K CTeHKaM. M3BECTHO, YTO
9YeM MEHBIIIE TUaMEeTP COCY/a, TeM OJIMKE pacIioyiaraloTcsi EHTPAIbHBIE CJIOW KPOBH K CTEHKaM
1 TeM OOJIbIlIe TOPMOKEHHE. ITO 0O3HAYAET, YTO B MEIIKUX COCY/IaX CKOPOCTh KPOBOTOKA HUKE,
4yeM B KpynHbIX. Tak, B aopte oHa cocraBisieT 50 cm/c, B apTepusix — 30, B karmmyusipax — 0,5—
1,0, Bemax — 5—14, B mosoii Beue — 20 cMm/c.

Kpome nmammHapHOTO, B COCYIMCTOW CHCTEME CYIIECTBYET TYpOYJIEHTHOE IaBIIEHUE C
XapaKTepHBIM 3aBUXpeHHEM KpoBH. Ee 4acTHIIbI IBMKYTCS HE TOJIBKO MapalljIeIbHO OCH COCYIa,
HO W TepHeHANKYIsIpHO ei. OCHOBHAs KHMHETWYECKas JHEPrus, HEOOXOAMMAs JUTSl JBYDKCHUS
KPOBH, JIa€TCsI CEPIEeM BO BpeMsi CUCTOJIBL. O/THA YacTh YHEPTUU HJIET Ha MPOTAIIKUBAHUE KPOBH,
apyrasi — TpeBpaliaeTcss B MOTEHINAIBHYIO, KOTOpas He0OX0oauMa ISl pacTsDKEHUST BO BpeMs
CHCTOJIBI CTCHOK aOpPThI, KPYITHBIX M CPEIHHUX COCYAOB. Bo Bpemsi IHacTONIbI SHEPTUs CTEHOK
AOPTHI M COCY/IOB TEPEXOTUT B KHHETHYECKYIO, CIIOCOOCTBYS ABMKEHUIO KPOBH TI0 COCYIaM.

Cocynpl crOCOOHBI Tak)Ke AKTHBHO pearupoBaTh HA HM3MEHEHHS B HHX KPOBSHOTO
naBieHus. [Ipu MOBBIIEHUM JAaBJICHUS TJIaJIKUE MBIl CTEHOK COKpALIAIOTCS W JUAMETP
COCYZIOB yMeHbIIaeTcs. TakuMm oOpa3oM, MyJIbCUPYIOMUNA TOK KPOBH, 0JIaroaapsi 0COOEHHOCTSM
AOpThl U KPYIHBIX COCY/OB, BbIPAaBHUBAETCA U CTAaHOBUTCS OTHOCHUTEIHHO OecrpepblBHBIM. B
HOPME OTTOK KpPOBH OT CE€pJilla COOTBETCTBYET €€ MPUTOKY. DTO O3HA4yaeT, 4To 00BbEM KpOBH,
MPOTEKAIOIIUNA 3a €AMHUILYy BPEMEHH uepe3 BCIO apTEepHalbHYI0 U BCIO BEHO3HYIO CHCTEMBI
OOJIBIIIOTO ¥ MAJIOr0 KPYrOB KPOBOOOpAIIEHUS, OMHAKOB.

CKopocCTh KPOBOTOKA B COCYJMCTOM PYCIJI€ pa3Has U 3aBUCHUT OT OOIIei CyMMBbl IJIOLIaAx
MIPOCBETOB COCYIOB 3TOro KainubOpa Ha JaHHOM ydacTke Tena. HanMeHbliee cedeHue y aopThl, a
CKOPOCTh JBIKEHUS KPOBHU B Hel camasi 6onbimas — 50—70 cm/c. Haubonpiieir cymmapHoi
IJIOIIAIbI0 TIOTIEPEYHOTO ceueHus oOnanarT kamwuisipel — B 800 pa3 Oosibliie, 4eM y aopTHI.
CoOTBETCTBEHHO U CKOPOCTh KpoBHU B HUX 0KoJjio 0,05 cm/c. B aprepusix ona cocraBiser 20—40
cMm/c, B apTepuo-nax — 0,5 cm/c.

YpoBeHb apmepuanvbHo2o 0agierus COCTOUT U3 TPeX TIaBHBIX (PAKTOPOB, TAKHX, KaK
HarHeTallas cuja cep/ua, nepudepruieckoe CONpOTUBICHUE COCYAOB, 00bEM U BI3KOCTh KPOBHU.
OpHako TJIaBHBIM U3 HHX sIBisieTcs paboTa cepaua. [lpu kaxaoi cucroie u AMacTolie B apTepUsIX
KpOBsiHOE€ JaBiieHHe KoneOnercs. Ilogbem ero Bo BpeMsi CHCTOJIBI XapaKTepU3yeTcs Kak
CUCTONMYECKOe (MakcuMmanbHOe) naBieHue. [lageHue naBieHHss BO BpeMs JHACTOJIBI
COOTBETCTBYET AUACTOJIMYECKOMY (MUHUMAILHOMY) JaBiieHHI0. ETo BelMunHa 3aBUCHUT TJIaBHBIM
0o0pa3oM OT MepuQepruuecKoro COPOTUBIEHUSI KPOBOTOKY U YaCTOTHI CEPJCUHBIX COKpAILIEHH.
Pa3Huiy Mexay CHCTOJMYECKUM U JAMACTOJIMYECKHM JIABJICHHEM HAa3bIBAIOT 1)IbCOBbIM
oasnenuem.

[ToBbilIeHNE apTepuanibHOTO JAaBJICHHS TIO CPaBHEHMIO C HOPMOM Ha3bIBAETCS
apmepuanvbHou eunepmensuet, TOHWKEHUE — apmepuanbHOu eUnomeH3uel.

Ilepugepuuecrkoe conpomugnerue — 310 BTOPOM GaKkTOp, KOTOPBII onpeAensieT JaBjIeHIe
U 3aBUCHT OT AMAaMeTpa MEIKHX apTepuil u aprepuoi. V3MeHeHHe MpocBeTa apTepwil BeIeT
COOTBETCTBEHHO K TMOBBIIICHUIO CUCTOIMYECKOTO M JUACTOIMYECKOTO MABIICHUS, YXYIIICHUIO
MECTHOTO KPOBOOOpAICHHS.

Obvem u 6a3k0cmb Kposu — TpeTudl (PakTop, OT KOTOPOrO 3aBUCHT YPOBEHb
apTepHaIbHOTO JIaBJICHUS. 3HAYNTENIbHAs KPOBOTIOTEPSI BEJET K CHIXKEHUIO KPOBSHOTO JIaBIICHUS,
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a TepenuBaHe 0OJBIIOr0 KOJMYECTBA KPOBH MOBHIIIAET apTepUAIEHOE JaBIICHHE.

BennunHa apTepualibHOTO JaBJICHHS 3aBHCHT M OT Bo3pacta. Y JAeTeil apTepuanbHOe
JaBJICHUE HUKE, Y€MY B3POCIIBIX, IOTOMY YTO CTEHKH COCYAOB 00JIee AIaCTUYHBI.

B HOpMe cucTonmueckoe (MakCHMaIbHOE) JaBJICHUE Y 37I0POBOTO YEJIOBEKA COCTABIISET
110—120 mm pr. cT., a nuacToim4eckoe (MuHEMaIbHOE) — 70—80 MM pr. CT.

BenmuumHa KpOBSHOTO JaBJICHHS CIYXHUT BaXXHOW XapaKTEPUCTHKOW JIEATEIHHOCTH
CEepPACYHO-COCYTUCTON CUCTEMBI.

KpoBsiHoe naBiieHHEe ONpenensioT ABYyMs CHOCOOaMU: HPSIMBIM (KpOBaBBIM), KOTOPBIM
MPUMEHSETCS B JKCIIEPUMEHTaX HA J>KMBOTHBIX, U KOCBEHHBIM (OCCKPOBHBIM), C ITOMOIIBIO
churmomanomeTrpa PuBa-Pouum w mpocCiTyliMBaHHEM COCYIUCTBIX 3BYKOB B apTEPHH HIKE
mamxketsl (Meton U. C. KopoTkoga).

[Mox myrbcom TMOHWMAIOT TIEPHOAMYECKHE KOJEOAHWS CTEHKH COCY/OB, CBSI3aHHBIE C
JTMHAMHKOM MX KPOBEHAIIOJHEHUS M JTABJICHHS B HUX HA TIPOTSHKCHHUH OJTHOTO CEPJICYHOTO ITUKJIA.
B MOoMeHT m3rHaHMs KpOBH U3 Cep/lla JaBJICHUE B a0pTE MOBBIMIACTCS W BOJHA STOTO JTaBIICHUS
pacrpocTpaHseTcsl BJOJb apTepuil 0 KamwuIsIpoB, TJE IyJbCOBas BOJIHA Yracaer.
COOTBETCTBEHHO  IYJbCHUPYIONIUM  HW3MEHCHHUSM  JIaBJICHUS IMYJIbCHPYIOMUNA  XapakTep
MpHOOpeTaeT M JBWKCHHE KPOBHU IO apTEpHsSIM: YCKOPEHHE KPOBOTOKA BO BpPEMSI CHUCTOJBI U
3aMeJIeHHE BO BpeMs AUACTOJIbl. AMIUIMTY/IA yJIbCOBOM BOJIHBI 3aTHXAET [0 MEPE IBUXKEHUS OT
ueHtpa k nepudepun. CKOpPOCTh paclpocTpaHEHHsI MYJIbCOBOM BOJIHBI B aopTe 4YeloBEKa
coctasisiet 5,5—8,0 m/c, B kpynHbIX apTepusix — 6,0—9,5 m/c.

[lynec MOXHO OIpenensITh HENOCPEACTBEHHBIM MPOIIYNBIBAHUEM Yepe3 KOXKY
MYJIBCUPYIOMIEH apTepuu (BUCOYHOM, JTyde€BOU, THUIBHOW apTepUU CTOTIBI U Ap.). B KiuHMKE npu
UCCIIEIOBAaHUM IyJbca OOpallaloT BHUMaHUE Ha CIEAYIOIIME €ro CBOWCTBA: YACTOTYy, PHUTM,
HamnpspKeHUe, HAaoJIHEeHUe, BEIMYUHY U OpMy MYyJIbCOBOM BOJIHBL. B HOpMe 4HCIIO MyTbCOBBIX
koJiebanuit B 1 MuH y B3pociioro 4enoBeka cocrapiisier /0—80 ynapoB. YMeHbIIIEHUE YaCTOTHI
MyJbca Ha3bIBaeTCAd Opaoukapoueti, ydalleHue — maxuxapoueu. YacTora mynbca 3aBUCUT OT
oJia, Bo3pacTa, (PM3UYECKON HArpy3Ku, TeMIeparypsl Tena u ap. PutMm mynbca onpeaensiercs
JeSTeNbHOCThIO cepAlla M ObIBaeT PUTMHYHBIM U apUTMHUYHBIM. Hanpsoicenue nynvca
XapaKTepU3yeTcs CHIIOH, KOTOPYIO HAJ0 MPHUIIOXKUTH, YTOOBI CHABUTH apTEPHIO JI0 TOJHOTO
WCYE3HOBEHHs Tynabca. HanonHewue — OSTO CTENEHb U3MEHEHUsT 0O0beMa apTepuu,
ycTaHaBIMBaeMasi MO CWJIE IyJIbCOBOTO ynapa. Jlms Oonee aeTanbHOro H3y4eHHs MyJbca
ucnoub3ytot churmodad. Kpusas, nonyduennas npu 3anucu myabCOBBIX KOJIeOaHH, Ha3bIBAETCS
churmorpammoii. Ha curmorpamMme aopThl U KPYIHBIX apTepUil pa3inyaroT HauadbHBINA pe3Kuit
MOABEM KPUBOU — aHaxpomy. DTOT MOJbEM CBS3aH C OTKPHITHEM MOJTYIYHHBIX KJIallaHOB, KOT1a
KpPOBb C CHJION BBITAJKMBAETCS B AOPTy U pacTsruBaeT ee cTeHkH. Craa MmyabCOBOM KpHUBOMH
HasbIBaeTcsl kamaxkpomoti. OHa BOSHUKAET B KOHIIE CHCTOJIBI KEIyI04Ka, KOTJa JaBlIEHUE B HEM
HayMHAeT najath. [lymbcupyronuii XxapakTep KpOBU UMEET OOJBIIOE 3HAYCHUE JUISl PeryIsIiU
KpOBOOOPAIIIEHUS B IIETIOM.

4. MiuniocTpaTuBHBINA MaTepuai:

- IPE3EHTaLMs JIEKIIMOHHOTO MaTepHala;

- IUIAKaThl 110 TEME 3aHATHUS;

- TaOJUIIBI, CXEMBI.

5. JIuteparypa: cMoTpute npunoxenue Nel.
6. KonTpoJibHbIe BONpochl (00paTHas CBA3b)
1. Yro Takoe MOK?
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2. Kakue ¢pyHKIMU BBIIOTHSET cepaie?
3. CkoJibKo (a3 B CepICYHOM ITUKIIC?
4. Yrto Ttakoe AJI?

5. Uto Takoe apTepuasbHbIH 1mynabc?

6. Uto m3y4aer reMoauHaAMHKA?

Jlekuusa Ned
1. Tema: ®usuoJorusa JuM@paTnieckoil cucrembl. DYyHKIHMH OPraHoB KPOBETBOPEHHS.
HNmmynutet. Bo3pacTHble 0CO0EHHOCTH Yy J1eTeii.
2. Heab: n3yunth Gpu3nogoruo0 IUMPaTuuecKoil cucTeMbl, (HYHKIIMH OPTaHOB KPOBETBOPEHMUS,
MOHATHE W BUJBI IMMYHHUTETA.
3. Te3ucs! Jekunu

Jlmmparudeckass cuctemMa - 3TO OJHA W3 OCHOBHBIX COCTaBJISIFOIIUX DJIEMEH- TOB
opraHuzMa 4ejoBeka M ero (akTop 370poBbs. JOTIONHSET CEepAeYHO-COCYIUCTYIO CHCTEMY.
[TocraBmsieT moJe3HbIE BEMIECTBA U Uepe3 Hee JKe BBIACISIET MPOAYKTHI paciaia.

B ctpykTypy mumbaTudeckoi CuCTeMbl BXOISIT:
- MuM(paTUIECKHUE KAIMUTSIPBI, COCYBI U CTBOJBI—TPYOKH, IT0 KOTOPBIM T€UET JKUIKOCTh;
- muMmaTHYecKue y3ibl: 00pa30BaHus, PaCHOJIOKEHHBIE [0 BCEMY TETY;
- mUMQaTHIECKUE OPTaHbl: CeJIe3eHKa, TUMYC (BHJIOUKOBAS XKejle3a) 1 MUHIAIUHBL;
- nuMdaTtuyecKkue MPOTOKU: Pa3iMyaloT JIBa MPOTOKAa — MPaBblil IUM@AaTUYECKUN MPOTOK U
IPYAHOM IPOTOK, KOTOPBIE BIIAJAIOT B MPaBbIE U JIEBbIE MOAKIIOUYNYHbBIC BEHBI;
- muMmba: KUAKOCTh, KOTOPasi HIUPKYIUPYET MO COCYAaM.

Yactb muM@aTUYECKOro cocynia, KOTopas HaXOJAUTCS MEXKIy IBYMs KilalaHamH, Ha3bIBaeTCs
nuMbaHruoHOM. B numdbaHrnoHe MMErOTCsl MBIILIEUYHbIE BOJIOKHA (MaHXXETKH), KOTOPhIE MOTYT
CIIOHTAHHO COKpPAILaThCs U PaccialisIThCsl.

OyHKIUU TUMPATAYCCKON CUCTEMBI:
- JpeHakHas (YHKIMS — yHaJleHHe M3 MHTEPCTULIMS MPOAYKTOB OOMEHa W M30BbITKA BOJIbI,
poGUILTPOBABLICICS U3 KPOBEHOCHBIX KAaIWLISPOB U HE MOJIHOCThIO peabcopOupoBaBIICHCS.
[loanepkka MOCTOSSHHOTO O0OBEMa M COCTaBa TKAHEBOM KUAKOCTU IIYyTEM IOCTOSIHHOTO
JPEHUPOBAHUS MEXKKIETOYHOTO MTPOCTPAHCTBA.
- IEpEHECEHHE MUTATENIbHBIX BEIIECTB U3 MUILEBAPUTEIHLHOTO KaHalla B BEHO3HYIO CUCTEMY.
- OapbepHO-(puIbTparOHHAsS (QYHKIHS - 00ecIeunBaeTCs TUM(PaTHUCCKUMU y3JIaMH.
- ydJacThe B HMMMYHOJIOTMYECKUX peakuusax. B mnumdarnueckux ysnax u3 B-numdonuros
o0pa3yloTcsl IUIa3MaTHYeCKUe KJIETKH, KOTOpbIE MPOM3BOJAAT AHTUTENA, HaxomsaTcs u 1-
TUM(OIHTHI, KOTOPbIE OTBEYAIOT 32 KIETOYHBIA UMMYHUTET.
Kuakocts, UpKyIUpyomIas B TUM(PATUYECKUX COCYAaX, Ha3bIBaeTCs TUM(OH.

CocraB u cBOMCTBa TUM(BHI.
- Jlumba npencrasnser coboit mpo3pauHyl0 KUIAKOCTh CIErKa JKEITOBAaTOro npera. B mumde
conepxurcs 60-70% OenkoB.
- B mumde conmepkutcs 00JbIIOE KOJMMYECTBO JHUMHUAOB - MPUIUYepuoos, Junonpomeucos ¢
OY€Hb HU3KOM M BBICOKOW IUIOTHOCTH, JCUPHble KUCAIOMbI U XUTOMUKPOHbI, XOJeCmepuH W
Gochonunuodsi, a Takxke aumgoyumsl. BCTpeyaroTcss OTIENbHBIC 3pumpoyumsl, HO HUKOTAA HE
ObIBaeT Mpomoboyumos.

Mexanusm o06pazoBanus TuMdsl 0azupyeTcs Ha mpoieccax GunbTpanuu, TuGy3un, pa3HUIBI
TUIPOCTATUYECKOTO, OHKO-OCMOTHYECKOTO AaBiieHus. [Ipoecc GuinbTpaum KUAKOCTA U3 KPOBU
MIPOUCXOUT B apTEPHATILHOM KOHIIE KaMJUISIpa, BO3BPAILIAETCS Ke KUIKOCTh B KPOBSHOE PYCIIO
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B BEHO3HOM KOHIIE. B opranusme uenoBeka CpefHssi CKOpOCTh (pUIbTpavy BO BCEX KaMIUIAPax
COCTaBJIsIeT MPUOIU3UTENHHO 20 J1 32 CyTKH, @ CKOPOCTh 00pAaTHOTO BCachiBaHUS -18 J1 3a CyTKH.
CnenoBarenbHO, B TMM(ATHUECKUE KAMMUIAPBI IONAAET 2 J1 )KUKOCTH 32 CYTKH

Buapl num@sr:
1. lepucdepuyeckyto - mumda, KOTOpast OTTEKAET OT OPTaHOB.
2. IIpoMexyTouHYIO (TPaHCTIOPTHYIO) - TUM(Da, KOTOpas MpoIuia yepe3 TUMGPaTHIECKUE Y3IIbI.
3. llerTpanpHyto - tuMmda, KOTOpas HaXOIUTCs B TUMpaTuueckux mporokax. Hanbosiee ueTkas
pasHUIa MKy BUAaMHU JTUM(BI B KJIETOYHOM cocTaBe. B nepudeprueckoii mmmMde kieTox maio
- Ha 90 % 10 MUMorUTEL. B mpoMexxyTouHO# TuMQe KOJTMUECTBO JCHKOIUTOB YBEITNYNBACTCS
3a c4eT 00pazoBaHMs B TMM(aTHIECKUX y3JIaX TUIa3MOIUTOB. B neHTpanbpHOM muMde
npeo0nagatoT JIUMQOIUTHI, HO MOSIBIISIFOTCS HEUTPO(PUITBL, 03UHO(QUITBL.

®dakTopbl, 00eCTICYNBAIOIINEC IBIKCHUE TUMQBI:
1. ®unbrpanmonHoe naBiaeHue (0OyciaoBIeHHOE (UIbTpaluend >KHUJIKOCTH M3 KPOBEHOCHBIX
KaMUIIPOB B MEXKKIIETOYHOE TTPOCTPAHCTBO).
2.IlocrostHHOE 0Opa3oBaHKe TUMQBL.
3.Hannuwne knamaHos.
4.CoxpallieHrue OKPYKarOIUX CKEJIETHBIX MBIIIII W MBIIICYHBIX 3JICMCHTOB BHYTPEHHUX OPraHOB
(cnaBmuBaroT TUMpatuyeckue cocyapl U TuMda ABUKETCS B HallPaBJICHUH, IETEPMUHUPOBAHHOM
KJIaITaHAMH ).
5.Pacnionoxenue KpymHbIX TUM(PATHUECKUX COCYIOB M CTBOJIOB BOJIU3U KPOBEHOCHBIX COCYIOB
(Tmynbcanuys apTepuu CAABIMBACT CTEHKU JTUM(ATUIECKUX COCYJIOB U TTIOMOTAET TOKY JTUM(BI).
6.IIpucaceiBaroniee neicTBUE TPYAHOW KIETKHM M OTPULATENILHOE JaBJICHHE B IJICYETOJIOBHBIX
BEHax.
7.I'magKoMblilIeUHbIe KJIETKU B CTEHKaX JIMM(ATUYECKUX COCYIO0B U CTBOJIOB.
- JIBuxkenue nuM@bl HAYUHACTCS C MOMEHTa ee 00pa3oBaHus B JUMGATHUYECKUX KaluUIsIpax,
03TOMY (haKTOPBI, KOTOPBIE YBEIUYUBAIOT CKOPOCTh (DMIBTPALIMU KUJIKOCTH M3 KPOBEHOCHBIX
KaluUISIpoB, OyIyT TakKe yBEINYUBATh CKOPOCTh 00pa30BaHUS U ABHKECHUS JTUMQBHI.
- @akTopamMu, NOBBIIIAIOIIUMHU JIUM(OOOPa30BaHUE, SIBISIIOTCS YBEIHMUEHUE TUAPOCTATUYECKOTO
JaBJICHUS B Kamwulsgpax, Bo3pacTaHhe OOIel MOBEepXHOCTH (HYHKIMOHUPYIOUINX KallWUIIPOB
(mpu TOBBIIEHUH (YHKIMOHATBHONH AaKTUBHOCTU OPraHoB), YBEJIMYEHHE MPOHUIIAEMOCTU
KaluUISIPOB, BBEJCHHUE THIIEPTOHUYECKUX PACTBOPOB.
- Ponp numdbooOpazoBaHus B MeXaHHM3ME JBMXKEHHUS JIMM(BI 3aKIIOYaeTcsli B CO3JIaHUU
MEPBOHAYAIBHOTO THIPOCTATHUECKOTO JaBIICHUS, HEOOXOAUMOTO NSl TIepeMeIIeHus TUMQbl U3
TuMGbaTHIECKUX KaWUIIPOB U MOCTKAMUIUIIPOB B OTBOIALINE TUM(DATHUECKHE COCY/IbI.
NMMyHHTET — 3TO CHOCO0 3alUTHl OpraHu3Ma OT YKUBBIX T€J W BEIIECTB, HECYIIUX Ha cebe
MIPU3HAKU YY>KEePOJHOU reHetudeckoil nHpopmaimu. CuctemMa opraHu3Ma, BBITIOIHSIONIAS ATY
(GyHKIHIO, HAa3bIBa€TCS UMMYHHOU cucTteMoil. OHa mpeacTaBlieHa BCEMHU BUIAMU JICHKOIIMTOB:
TuMGOIMTaMHi, MOHOITUTaMH, Makpodaramu, HeWTpodunamu, 6azoduinamu, r03uHODUIAMH, a
TakKe OpraHamMH, B KOTOPBIX MPOUCXOIUT pPa3BUTHE JEHKOIMTOB: KOCTHBIH MO3T, THUMYC,
celie3eHKa, TuM(aTUIECKHe Y3IIbl.
PasznuyaroT cnegyromniue BUAbl HMMYHHUTETA.
1. Hecneyughuueckuii - HaripaBJIeHHBIN IPOTHUB JIFOOOTO Yy>KEPOJAHOTO BelecTBa (aHTurena). O
MIPOSIBIIIETCS B BUJIE TYMOPAIBLHOTO, 32 CYET MPOIYKIINH OAKTEPHUIIMIHBIX BEIIECTB, U
KJIETOYHOTO, B PE3YJIbTaTe KOTOPOTO OCYLIECTBISAETCS (ParouTo3 U MUTOTOKCHYECKUH 3(hdekT.
2. Cneyughuueckuii AIMMYHUTET, HAPABICHHBIN POTHUB OMPEIETICHHOTO TYKEPOIHOTO
BemecTBa. Crenuduieckuii IMMYHUTET TOXKE pearn3yercs B ABYX popMax — ryMOpallbHbII
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(mpoaykiust aHTUTEN B-TrM@onuTaMu U MIa3MaTHIeCKIME KJICTKAMH) U KJICTOYHBIN, KOTOPBII
peanu3yeTcs TJIaBHBIM 00pa30oM ¢ yyacTheM T-IHMQpOIUTOB.

Hecnemuduvecknii MMMYHHUTET 10 CBOEMY IPOHMCXOXKICHHIO SIBIISETCS BPOXKICHHBIM U
OCYIICCTBJISICTCA C ydacTHEM HEHTPO(HIOB, MOHOLMTOB, MakpodaroB, 303HHO(HIOB,
6azodmioB. Cneruduuecknii IMMYHUTET OBIBACT BPOXKICHHBIM M IPHOOPETECHHBIM, KOTOPHIH B
CBOIO OYepe/lb ObIBACT AaKTUBHBIM U MAaCCUBHBIM. CriermuUIecKiii IMMYHHTET OCYIIECTBIISCTCS
T- u B- numdonnra-mu 1, Bo3MoxHO, O-uMboruramu.

OpHMM W3 OCHOBHBIX TIOKa3aTeliell COCTOSIHUS MMMYHHOW CHCTEMBI SIBIISICTCS KOJMYSCTBEHHAS
XapaKTEPHUCTHKA KJIETOK O€JI0ro pOCTKa KPOBH.

4. NiuniocTpaTuBHBINA MaTepua:

- TIpe3eHTaIUs JEKIIMOHHOTO MaTepHaa,

- TUTAKaTHI 110 TEME 3aHSTHS;

- TaOJHUIIBI, CXEMBL.

5. JIuteparypa: cmoTpure npuioxenue Nel.
6. KonTpoJibHble Bonpochl (00paTHasi CBA3b)
1. Yto Ttakoe numpa?

2. I3 gero obpaszyercs mumpa?

3. Kakue pynkmuu BemosHset aumda?

4. Kakuie opradbl OTHOCSTCSI K KPOBETBOPHBIM?
5. UTo Takoe UMMYHUTET?

6. Kakue Buapl UMMYHHTETA BBI 3HaETE?

Jlekuusa Ne5
1. Tema: ®usnojiorust skejie3 BHyTpeHHel cekpeunu. Bo3pacTHbie 0COOEHHOCTH Yy JeTel.
2. lean: n3yunth 9acTHyO ¢usnoioruto XXBC.
3.Te3uchnl JeKINHA

VYnpapiieHue mpoueccamu, MPOUCXOSIIMMU B OpraHu3Me, 0OECeunBaeTcs HE TOJBKO
HEPBHOM CHCTEMOM, HO M KeJle3aMU BHYTPEHHEW CeKpenuu (SHIOKPUHHOUM cucteMoi). K Hum
OTHOCSTCS CIIEIUAIM3UPOBAHHbBIE, TOTOTpadUUYECKH pa3beInHEHHbIE (PA3HOTO MPOUCXOXKICHUS)
KeJe3bl, KOTOPhIE He UMEIOT BHIBOJAHBIX TPOTOKOB U BBIJCNAIOT B KPOBb U JTMM(]Y BBIpaOOTaHHBIN
uMu cekpet. [IpoayKThl 1edaTeabHOCTH SHAOKPUHHBIX JKEJIe3 — TOPMOHBI.

l'opmonbl  SBISAIOTCA CUJILHOJEHCTBYIOUIUMHU areHTaMu, [O3TOMY JUIS TOJy4eHHS
cnenuduueckoro 3pdexra A0CTATOUHO HEOOIBIIOr0 UX KonndecTBa. OJIHU TOPMOHBI YCKOPSIOT
poct u GOpPMUPOBAHKE OPTraHOB U CUCTEM, JAPYIHUE PETYIUPYIOT OOMEH BEUIECTB, ONPEACISIIOT
MOBEJICHYECKUE PEAKIUU U T. 1. AHATOMUYECKH 000COOIEHHBIE JKelle3bl BHYTPEHHEH CeKpelnn
OKa3bIBAIOT BIUSHUE IPYT Ha Apyra. B cBs3U ¢ TEM UTO 3TO BIUSAHUE 00ECTIEYNBAETCSI TOPMOHAMU,
JIOCTaBJIEHHBIMU KPOBbIO K OpraHaM-MUUIIEHSIM, PUHITO TOBOPUTH O 2YMOPAIbHOU pecynayuu
3THX OPTaHOB MO MPHUHIIMITY 00paTHOM CBs3H. B pesynbrare Takoi CBS3H coAepKaHHEe TOPMOHOB
B KpOBU MOJIIEP>KUBAETCS HA ONTHUMAIbHOM JJi OpraHu3ma ypoBHe. OHaKO M3BECTHO, YTO BCE
MPOLIECCHI, TPOTEKAIOIINE B OPraHU3Me, HaXOATCA MOJ MOCTOSIHHBIM KOHTPOJIEM LEHTPATbHON
HEpPBHOM cHUCTeMBbl. Takylo ABONHYIO PEryisiliMio ACSITEIbHOCTH OPraHOB HA3bIBAIOT HEPEHO-
eymopanvuou. WV3MeHeHMe QYHKIMIA IKelle3 BHYTPEHHEW CEKpEelMH BbI3BIBACT TSDKEIBIC
HapylIeHus 1 3a00JIeBaHUS OpraHU3Ma, B TOM YHCIIE U ICUXUUYECKUE PACCTPOUCTRA.

B opranuszme uenoBeka jxene3bl BHYTPEHHEH CEKpPELUMU pacHoJiararoTcs CIeIYIIUM
oOpa3oMm: B 001acTH TOJOBHOTO MO3ra — TUNOGU3 U SNU(U3; B 00JIACTH €U U TPYAHON KIETKU
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— IIUTOBUJHAS, NApPAIIMTOBHJIHAS ¥ BWJIOYKOBAs JKENE3bl; B OPIONIHOW TOJOCTH —
MOKETYyI0YHAs JKeJIe3a U HaIIOYEYHUKH; B 00JIaCTH Ta3a — SUYHUKU U CEMEHHUKH.

Turioons (hypophysis). Oto HeOosbias, OBalbHOH (GOPMBI JKele3a HAaXOAUTCS B
rUMoQU3apHON SMKE TYpPEeIKOro ceijia KIMHOBHIHOW KOCTH, OTAEISETCS OT IOJIOCTH 4Yepera
OTPOCTKOM TBEPJI0i 000JI0UKH TOJIOBHOTO MO3ra 1 o0pasyer quadparmy cemra. Macca rumnogusa
y MyXuiH cocTaBisieT okoso 0,5 r, y sxennmH — 0,6 T, a y OepeMEeHHBIX MOXKET YBEITHYHBATHCS
1o 1 r. [Tonepeunsrii pazmep runoduza 10—17 mm, nepeane3aaanii — 5—15 MM, BepTHKATBHBIIH
— 5—10 mm. CHapyxu Tunodu3 HaKpBIT Kancynoi. [ umodus coctout u3 nepeanei, cpeaneit u
3aIHEH JTOJIH.

[Ipyn momou HEPBHBIX BOJIOKOH U KPOBEHOCHBIX COCYIOB THNO(PHU3 (PYHKIHOHAIBHO
CBSA3aH C THUIIOTAJIAMyCOM MPOMEXKYTOYHOIO MO3ra, KOTOPBIH pErylupyer MAesaTeIbHOCTb
runodusa.

B runodusze BbipaGaThiBaeTCs CeMb TOPMOHOB, YEThIpE M3 HHUX BIHMAIOT Ha
nepudepudeckiue  SHAOKPUHHBIE  JKelle3bl W Ha3bIBAIOTCS  MPOUHLIMU — 2OPMOHAMU
(poMMUKYTOCTUMYIUPYIOUIUH, JTIOTENHU3UPYIOLIUH, TUPEOTPOIIHBIHN, aJpEHOKOPTUKOTPOIIHBIN),
TpU TOpMOHA — 3¢ PEKTOPHbIE, TOPMOH pOCTa (COMATOTPOMHBIN), MPOJAKTUH (JIFOTEOTPOIHBIN
TOPMOH, MEJIaHOLUUTOCTUMY-JTUPYIOIINI TOPMOH) — HEMOCPEJCTBEHHO BIUSIOT Ha OpraHbl U
TKaHU-MUIICHH.

IJumosuonas scenesa (glandula thyroidea). DTo HemapHbIii OpraH, pacrojararoIuics B
nepeaHei 00acTu 1men Ha YpOBHE TOpTaHU U BepxHero otaena tpaxeu. Cocrout u3 [IpaBoii u
JIEBOM JT0JIM U mepelieiika. Macca IMTOBUIHOM 5KeJI€3bl Y B3POCIIBIX COCTABIISAET B CPEAHEM OKOJIO
20 1, monepeunsbrit pazmep 50—60 mm, mpogoabHBIN Kaxk 01 101 — 50—80 MM, BepTUKAIBHBIN
pasmep mepernieiika ot 2 10 2,5 cM, a TOJNIHMHA ero paBHa 2—6 MM. Macca u 00beM Kele3sl y
KEHIIMUH OoJible, yeM y MyxuuH. XKene3a umeer GuOpo3HYIO Karcyiy, OT KOTOpO B IIyOuHY
TKaHU OTXOJIAT COCAMHUTEILHOTKAHHBIE MIEPETOPOIKH — TPaOEeKyIbl, pa3AeisaIonIie Kele3y Ha
JOJIBKH, COCTOSIIINE U3 (DOITUKYIIOB.

BuyTpu cTenka QpoyuiMKynoB BICTIIaHA MUTEIHATBHBIME KIIETKaMU KyOu4ecKoi (hOpMBI.
BuyTtpu mnonoctu ¢oJIMKyiga HaXOJUTCS TyCTOE BEIIECTBO — KOJUIOHJ, KOTOPOE COAEPIKHUT
TUPEOUHBIC TOPMOHBI. JKene3ucTpli (HOJUMKYIAPHBIN SMHUTENUA 00JamaeT W30MpaTeIbHOM
CHOCOOHOCTBIO K HAKOIUICHHIO Hona. B IIMTOBUIHOMN »Kene3e MoJ BIMSHUEM THUPEOTPOITHOTO
ropMoHa BeIpabaTeiBatoTcsi TAPOKCUH (T4) u TpumontuponuH (T3). Kpome Toro, B muToBUIHOM
Keye3e BbIpaOaThIBa€TCAd THPEOKAIBIIMTOHMH, KOTOPBIM CHIDKA€T YpPOBEHb KajiblMs B
napadoUUKYISIpHON TKaHU. TPUHOATHPOHUH CHHTE3UPYETCS B MEHBIIEM KOJMYECTBE, 4YEM
TUPOKCHH, HO UMEET OO0JIbIIYIO AKTUBHOCTb.

DHJOKPUHHBIE Kelle3bl W BBIJCISAEMbIE WMU TOPMOHBI TECHO CBSI3aHBI C HEPBHOU
CHCTEMOM, 00pa3yroT 00Ul HHTErPallMOHHBIA MEXaHU3M peryJsiiuu. Perynupytomiee BiusHue
LIEHTPaJIbHOW HEPBHON CUCTEMBI Ha (PU3UOJIOTMUYECKYIO0 aKTUBHOCTD JKeJie3 BHYTPEHHEH CeKpeluu
OCYIIECTBIsETCA Yepe3 runoTanamyc. B cBoro odepens runotaiamyc cBs3aH uepes appepeHTHbIE
MyTU C APYTUMH OTAETaMH IEHTPaTbHOW HEPBHOUW CHCTEMBI (CO CIMHHBIM, MPOJOJTOBATHIM U
CpPEeTHUM MO3TOM, TalaMycoM, 0a3aJbHBIMU TAHTIUSMU, MOJISIMH KOPBI OOJBIINUX MOMYIIAPHI U
ap.). bnaromapst 3TUM CBs3sIM B THIOTajJaMycC NOCTynaeT HHGpOpMalMs CO BCEX OTENOB
OpraHM3Ma: CUTHAJBI OT dKCTEPO- U HHTEPOPELENITOPOB UAYT B LIEHTPAIbHYIO HEPBHYIO CUCTEMY
Yyepe3 TUIoTaIaMyc U MepelaloTcs SHAOKPHUHHBIM OpraHaM.

Taxum o0Opa3zom, HEHpoceKpeTOpHbIE KIETKU TUIoTajlaMmyca npeBpamaioT addepeHTHbIe
CTUMYJIbl B TYMOpaJIbHbIE (PAKTOPHI C PU3UOJIOTMYECKON aKTUBHOCTBIO (PUNUIUHS-20PMOHBI, UITH
JubepuHbvl), KOTOPbIE CTUMYIUPYIOT CHHTE3 M BEICBOOOKIEHHE TOPMOHOB I'Mno¢u3a. A TOpMOHBI,
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TOPMO3SIIUE TU MPOIECChI, HA3ZBIBAIOTCS UHUOUpYIOwWUMU 2opmonamy (Wi (aKTopamMu) UIu
CMAamuHamu.
l'umoTtanaMuyeckue pPUIU3UHT-TOPMOHBI BIHSIIOT HAa (PYHKIUIO KIETOK THIO(H3a,
KOTOpBI€ BbIpaOaThIBAIOT psif TOpMOHOB. [locienHue B CBOIO odepeib BIMSIOT Ha CHUHTE3 U
CEKPEIMI0 TOPMOHOB TepUPEPUUECKIX SHIOKPUHHBIX XKEJe3, a T€ YK€ Ha OpraHbl WIA TKaHU-
MuIlIeHU. Bce ypoBHU 3TOM CHCTEMBI B3aUMOJICUCTBUI TECHO CBSI3aHBI MEXYy COO0U cucmemotl
oopamnou ceésazu. Kpome Toro, M3BECTHO, YTO pa3HbIe TOPMOHBI OKa3bIBAIOT BO3JICHCTBHE M Ha
¢byukuun otaenos [IHC.
Baxnyto ponp B perymsauuu (QYHKIUM DHAOKPUHHBIX KEJIE€3 WIPAlOT MEIUaToOpPhl
CUMITATUYECKUX U TTAPACUMIIATUYECKUX HEPBHBIX BOJOKOH.
OnHako UMEIOTCS JKeJIe3bl BHYTPEHHEN CeKperuu (IMapanuToBUAHAS, MOHKEITyI0uHas 1
Ip.), KOTOPBIE PETYIUPYIOTCS UHBIM ITyTEM 3a CUET BJIHMSHUS YPOBHS TOPMOHOB-aHTAarOHHUCTOB, a
TaKKe B Pe3yJbTaTe U3MEHEHUSI KOHIICHTPAIIMH T€X META0O0JUTOB (BEIIECTB), YPOBEHB KOTOPHIX
peryaupyercs STuMHu ropMoHaMu. CyIecTBYET 4aCTh TOPMOHOB, BRIPa0OOTAHHBIX B THUIIOTAJIaMyCe
(aHTUIMYpETHYECKU TOPMOH, OKCHUTAIMH), TOPMOHBI THNO(dH3a, KOTOPbIE HENOCPEACTBEHHO
BIIUSIFOT HA OPTaHbl ¥ TKAHU-MUIIICHH.
Takum 00pazom, peryasnus XKejine3 BHYTPEHHEH CEKpelud B OpraHM3Me 4YeloBeKa
MIpeJICTaBIseT COOOM CI0XKHYIO, CO MHOTUMHU HEM3BECTHBIMHU MPOLIECCAMU CHCTEMY.
4. NnutocTpaTUBHBIN MaTepuaJ:
- MPE3eHTalMs JICKIIMOHHOTO MaTepHarna;
- IJIAKaThI 110 TEME 3aHSTHUS;
- TaOJINIIBI, CXEMBI.
5. JIuteparypa: cmoTpure npuioxenue Nel.
6. KoHTpoJIbHBIE BONIPOCHI (00paTHAasi CBA3b)
1. Kakue opransl otHOocarcs k JKBC?
2. Yto Takoe ropMOHBI?
3. Kakue Buzpl perysanuu aesteabHoctd JKBC Bbl 3Haere?
Jlekuusa Ne6
1. Tema: ®dyHKIUHM NMUIEBAPUTEJIbHOH cHCTeMbl. DYHKIMU TeYeHH U MOIKeTyT0YHOMH
’KeJie3bl B npouecce nuineBapeHusi. Bo3pactubie 0c00eHHOCTH Yy AeTel.
2. leab: u3yunTh QYHKIUHU MULIEBAPUTEIHLHONW CUCTEMBI, B YaCTHOCTU — B POTOBOI MOJIOCTU U
B JKEIyJIKe, BBISICHUTh 3HAUEHHUE [Ipoliecca MUIIeBapeHus s AKUZHEACSITeIbHOCTH OpraHu3Ma
1 (YHKIMH TOHKOTO M TOJICTOTO KHIIIEYHHKA, BHIICHUTH 3HAUEHUE TICUCHU U MO KETYA0YHOM
JKeJe3bl B MPOIECCe MUIIEBAPEHUS.

3. Te3ucel Jekuun

B nuieBapuTensHyr0 cucTeMy BXOST MOJOCTh PTa, TIIOTKA, MHUILEBOI, KENTYI0K, TOHKAs
Y TOJICTasl KUIIKH, TIeUeHb, MOKENyA0YHasI xKene3a. OpraHbl, COCTABISIONINE MUIIEBAPUTEITHHYIO
CUCTEMY, pacIoJiaratoTcs B 00JIaCTH TOJIOBBI, IIIEH, TPYIHOM KIETKH, OPIOIIHOM MOJIOCTH U Ta3a.

OcHoBHast (yHKIMS THUIIEBAPUTENBHON CHCTEMBI 3aKIIIOYaeTCsl B MpUEME MHUIIIH,
MEXaHUYECKOM M XHMHUYECKON ee 00paboTKe, YCBOGHWHU IMHIIEBHIX BEIIECTB U BBIACICHHUH
HEeMepeBapeHHBIX OCTATKOB.

[Ipouecc mumeBapeHuss — HavambHBIM dTanm oOMmeHa BemecTB. C muIIell uenoBek
MOJIy4aeT DHEPTHI0 M HEOOXOJAMMBIE ISl CBOCU IKU3HEAESITeNbHOCTH BemiecTBa. OIHAKO
MOCTYMHAIOIINE C THIIEH OSIKH, )KUPBI M YTIIEBOIbI HE MOT'YT OBITh YCBOCHBI O€3 MPEABAPUTEIBHOM
ob6paboTtku. HeoOxoaumo, 4ToObI KpYIHBIE CIOXKHBIE HEPACTBOPHMBIE B BOJE MOJICKYISIPHBIC
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COCIMHEHUSI TMPEBPATUIIMCh B 0OJiee MEJIKUE, PacTBOPUMBIE B BOJE M JIMIICHHBIC CBOEH
CHEIM(PUIHOCTH. DTOT TPOIECC MPOUCXOTUT B MHUIICBAPUTEIHEHOM TPAKTE M Ha3bIBACTCS
MUIIEBAPEHUEM, a 00pa30BaHHBIC MMPU ITOM MPOAYKTHI — MPOJAYKTAMHU II€PEBAPUBAHUSI.

B numeBapuTenbHOM TpaKTe MPOUCXOIUT HE TOJIBKO MEXaHH4ueckas 00paboTKa MUIU, HO
Y XUMHUYECKOE PACHISIUICHUE T10]] BO3ICHCTBHEM (PEPMEHTOB MUIICBAPUTEIHHBIX Kelie3, KOTOPBIC
PACIIOJIOKEHBI 10 X0y KETyI0YHO-KUIIIEYHOTO TPAKTa.

B portoBoii monoctu umeroTcs Tpu OOJBIINE TMAPHBIE CIIOHHBIX KEJNe3 — OKOJIOYITHAs
(TTpoAYIUPYET CEpO3HYIO CIIOHY, Ooraryro (epMEeHTaMH, HO C MaJlbIM COJEpPKaHUEM CIU3H —
MYIIMHA), TOABS3bIYHAS M TOMUYENIOCTHAs (00€ CMelIaHHble, MPOAYIUPYIOT CEPO3HYIO |
CIIM3UCTYIO CIIIOHY) W Macca MEJKUX CIFOHHBIX JKEJIe3, PacIOOXKEHHBIX B CIM3UCTON POTOBOM
nosnoctd. B cymme 3a cyrku Boiaensercs 0,5—2 nutpa, u3z Hux 30% mnpuxoauTcs Ha JOJIO
OKOJIOYIITHOW JKeNie3bl. BHE mpueMa NIy CIIOHOOTIEICHUE MPOMCXOAUT IS YBIIAXHEHUS
MOJIOCTH PTa U YPOBEHb CEKpeIuu paBeH 24 mu/mMuH. B mporiecce xeBaHUS MPOAYKIIUAS CITIOHBI
Bo3pactaer Oosiee ueMm B 10 pas, u cocrtaBiaseT 3— 3,5 mi/MuH"MaKkcUMalbHOE BBIJCICHHE,
HarpuMep, Ha TUMOHHBINA COK, JOCTUTaeT 7,4 MiI/MUH. Tak Kak CITFOHHBIE KEJIE3bI SIBIISIOTCS TAaKKe
W OpraHaMy BBIJICJICHHS, TO B CJIIOHE BCETJa MMEIOTCS MPOAYKTHI, BBIBOJAMMBIC MOYKAMU M
JIPYTUMHU OpTaHaMH BBIJCIICHUS: MOYEBHHA, MOYEBask KUCJIOTa, aMMHAK, KPEaTHHUH, UX YPOBEHb
CYIIECTBEHHO MOBBIIIAETCS MpU HapyleHUH GYHKIUM MoYek.. B ciroHe comepxarcs MyILHH,
Tu3onMM (MypaMmmias3a), paslInuHble THUAPOJa3bl: anbda- amMuiaasa (pacumerisieT KpaxMal 10
JNEKCTPHHOB 1 MajIbTa3bl) U ab(}a-TIoK03uaa3a, Ik MajabTaza. JTu dhepMenTsl ipu pH 6,8—7,4
CHOCOOHBI HAyaTh TUAPOJU3 YriaeBoAoB. CIIOHA TakkKe COAECPKHUT TMPOTeas3bl: KAaTEIlCHH,
rJIaHayJanH, CAIMBaWH, JUIa3y, MICI0UHYI0 U kucayio dhocharaselr, PHK-a3y, Hykieassl. OmHako
POJIb 3TUX (PEPMEHTOB OCTAETCS HEACHOM, TaK KaK B POTOBOI MOJIOCTH U B KEITyJIKe 3TU (DepMEHTHI
HE JIEUCTBYIOT. POJIb CIIFOHBI — 3TO CMauyMBaHUE MUIIY, PACTBOPEHHUE U TMAPOJIN3 MUTATEIbHBIX
BEIIECTB (TJIaBHBIM 00Pa30M YIJIEBOJIOB), OCIM3HEHHE MUIIIH.

Benymiee 3HaueHne B IpOIYKIHUU KEITYAOYHOTO COKa MMEIOT Kene3bl (PyHIanbHOTO OTAesna
JKenynka. 3a CyTKM Bbiaensercs 2—2,5 nurpa. Hatomak cexkpeTupyercsi HE3HAUUTEIbHOE
KOJIMYECTBO (BapHaHT 3alaJIbHOTO COKa). B MOMEHT Havana mprema MHIIK U MOCie TOro, Kak
IMHIIA [1011aJ1a B JKEIYJ0K, CEKPELHs KEIyJOUHOIO COKa ITOCTENEHHO BO3PACTAET U JEPIKUTCS Ha
CPaBHHUTEIHFHO BBICOKOM YypoBHe 4—6 dYacoB OT MoMeHTa mnpuema nuiu. Haumbombiiee
KOJIMYECTBO JKEITyIOYHOT0 COKa BBIJEINSAETCS Ha OENKOBYIO MHUIIY, MEHbBIIIE — Ha YTIEBOJHYIO U
elle MeHble — Ha XUpHYH0. Clle10BaTEIbHO, XapaKTep BBIJICICHUS KEIYAOUYHOIO COKAa U €ro
00BEeM 3aBUCAT OT BUJA U 00beMa IUIIIH.

s xxenymouHoii cekpenuu TUnndHbl onucanubie WM. I1. I1aBnoBeiM Tpu (a3bl cekpenuu: 1)
Mo3roBasi (haza, WIH CIOKHOPE(IEKTOpHAs, peanu3yeMas 3a CUeT KOMIUIEKCOB YCIOBHBIX U
0e3ycloBHBIX pedIIeKCOB, B €€ OCYIIECTBICHUU Y4YacTBYIOT Baryc, racTpuH, TMCTaMHH, OHa
BO3HHUKAET €II€ A0 MOCTYIUICHHS MUILU B JKEITYJOK U TOTOBUT KEIYAOK K BOCHPUSTHIO MUILU
(3anmanbHbBIN, WU aNMeTUTHBIN, kemyaounblii cok mo W.IL. IlaBnoBy); 2) xemymouyHas ¢aza -
BO3HUKAET MpPU HAXOXKIACHUM NUIIM B JKEIyJIKe; OHa pealu3yercs 3a CYeT Baryca,
MEeTaCUMIaTHYeCKOH HEpBHON CHCTEMbl M TyMOpPalbHBIX (DaKTOPOB: TacTpHHA, THCTAaMHUHA,
OKCTPAKTUBHBIX BEHIECTB; 3) KHUIIEYHAs — €CIU MHUIIa MOCTYNaeT B KUIIEYHUK HEIOCTATOYHO
«TOTOBOM» I TMOCJHEAYIOUIMX STalnoB THAPOJIN3a, TO B KUIIEYHHKE BO3HUKAIOT CUTHAJIBI,
KOTOpBIE MOBBIIMIAIOT CEKPEIHUIO JKEMyJOUYHOTO COKa, a €CIHM MHUIa, HA000pOT, «IPEe3MEpPHO»
roroBa uiu coaep:kutT u30bITok HCI, To BO3HUKAIOT CUTHAIBI, KOTOPBIE TOPMO3SIT KETyJOUHYIO
CEKpELMI0; TOPMOKEHHUE OCYILECTBIISIETCS 3a CUET BBIJECICHUS MTEPEUHCIICHHBIX BbIIIE TOPMOHOB
(cekperun, XLK-I13, BUII u T.m.), a crumyasmaus — 3a c4eT peduekcoB (MECTHBIX H
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LEHTPAIbHBIX), BO3HUKAIOUIUX C PEIENTOPOB KHUIIEYHUKA W PEAM3YIOIMIUXCS 4Yepe3 Baryc,
METaCUMIMATHYECKYIO CUCTEMY, TaCTPUH U TUCTAMUH.

BnusiHue Baryca B 1I€JIOM HAcCTOJIBKO BBIP@KEHO, YTO B PsA€ CIIy4aeB Yy OOJIBHBIX MPHU
ype3MmepHon BeipadboTke HCI mpon3BoasT BaroToMuio — repecedeHre 0CHOBHOM MacChl BOJIOKOH
Baryca, HAylux K KenyaKy. Bo MHOruX ciy4yasix 3TO J1aeT MO3UTHUBHBINA PE3yJbTar.

@axmop Kacna. B nume conepxxutcst ButamMud B”, HeoOxoaumblil st sputpomnodsa. Ero
Ha3bIBalOT BHETHUM (pakTopom Kacrna. BcackiBanue 3Toro BUTaMuHa MOKET MMPOUCXOAUTH JIUITH
MIPU YCJIIOBUH, YTO B XKeIyAKe OyaeT BbIpabaThIBaThCs, TaK HA3bIBA€MbIN, BHYTPEHHHH (hakTop
Kacna. AuTnanemununsiii BHyTpeHHU# (hakrop Kacna npezacrasuser co0oil racTpoMyKONIPOTEH,
B COCTaB KOTOPOTO BXOJUT MEMNTH/I, OTHICTUISIONINIICS OT METICUHOTEHA MIPU €ro MPEBPAIllCHUN B
MIENICUH, U MYKOUJ (CEKpeT 100aBOYHBIX KIIETOK XKelle3 )Kenyaka). bnarogaps stomy mykouay
Oenmok 3amuIieH OT JedcTBus nencuHoB. Korma cekperopHas (QyHKIHS KeTyaka CHUXKEHA
(mpoayKiusi METCHHOTEHOB U MYKOHUJAA), To mpoAyKuus ¢aktopa Kacna Toxke cHukaercs, U B
pe3ynbraTe BUTaMUH Bl2 He ycBawBaeTCs, HE BCACHIBA€TCS B TOHKOM KHINICYHHKE W HE
JNENOHUPYETCs B NeueHu. Pa3BuBaeTcs anemusl.

XKenyoox u pH kposu. Tak KaK )KeTyJI0K SBISICTCI MECTOM ITPOAYKIIMHU COJITHOM KHCJIOTHI, TO
OH ydyacTByeT B mojaepkanuu pH kpoBu. BeposiTHO, Korjla B KpPOBH HMEETCS H30BITOK
BOJIOPOJIHBIX MOHOB (aLK03), TO OOKIaJ04YHbIE KIETKH kKelyaka MoryT npoayuupoBats HCI B
00JBIINX, YeM OOBIYHO, KOJMYECTBAX M TEM CaMbIM yMEHBIIATh SIBJICHHE auujo3a. Bompoc 06
y4acTUH KellyJKa B peryasiunu pH KpoBU ucciieJoBaH HEJOCTaTOYHO.

Kenyook u copmonsi. Kpome cekpenuu KOMIOHEHTOB JKETYJOYHOTO COKa, CEKPETOPHbIE
KJIETKU XKeynka — KiIeTku cucteMbl AIIY /] — cekpeTupyroT rOpMOHBI: TaCTPUH, TUCTAMUH,
CEpPOTOHUH, KaTeXxoJaMHUHbI, comaToctatuH, BUII, 6om6e3uH.

Tloooicenyoounas scenesa.

3a cyTku BeIpabareiBaercs 1,5—2,5 nutpa coka. C MOMEHTa Havajia MUIICBAPCHHS U B TCUCHUE
4—6 4YacoB MPOUCXOJUT HHTCHCHUBHOE BBIJIEJIECHUE STOTO COKa, B JajbHEHIIeM (eciau HeT
CIIEYIOIIEro MpHeMa) MHTEHCUBHOCTh CEKpelUU CHIKaeTcsa. KoJMyecTBO coka M €ro cocTaB
3aBUCAT OT BuJa nuiu. ViMeercs yeTkas 3aBUCUMOCTb — MEHSIETCS] palliOH, MEHSAETCS COCTaB
COKa.

Coxk umeer menounyto cpeny: pH = 7,5—8,8. 910 obecrieunBaeTcst OrpOMHBIM KOJUYECTBOM
OuKapOOHATOB — MX KOHIEHTpalUs B coke qocturaet 150 MMouib/a (CpaBHUM B IJ1a3Me KPOBU —
24 wmmonw/n). IlaHkpeaTHYecKHil COK CEKpeTHpyeTcs, TJaBHBIM OO0pa3oM, alWHO3HBIMU
nankpeanutamu. [lomrumo OukapOboOHATOB COK MMeeT HabOp BCeX THIpOJa3: aMHiia3a, MalbTasa,
WHBEpTa3a, JMmasa, npoTea3bl  (TPUIICHMHOTEH,  XUMOTPHUIICMHOIEH),  MpOo3JacTasa,
aMUHOIIENTHa3a, KapOokcumentuaassl A u B, munentunasel, Hykieasbl, (ocdonmmaza A,
acTepasa.

[IpoTteasbl (TPUNICMHOTEH, XUMOTPHUIICUHOTEH, TIPO3JiacTa3a, MpokapOOKCUIIeNTHAa3a U T. 11.)
BbIpa0aThIBalOTCSI B HeakTUBHOM Bujae. [lomaB B 12-mepcTHYIO KHIIKY, TPUIICHHOTEH
MpeBpaIaeTCs MO BIUSHUEM SHTEPOKUHA3bl B TPUIICHH, U ATOT aKTUBUPOBAHHBIN (EPMEHT,
MOMUMO TOTO, YTO OH THAPOJU3YyeT OENKH, BBI3BIBAET AKTHBAIIMIO OCTAJbHBIX MPOTEa3
naHkpeaTnueckoro coka. Cok MaHKpeaTHMYeCKOM jKene3bl BBIIENSIETC B 12-TepCTHYIO KUIIKY
4yepe3 eIWHBIN ¢ OOIIMM JKeTYHBIM MTPOTOKOM CHHUHKTEp. B psne ciaydaeB BOZMOKHO MOMalaHUE
B MIAHKPEATUYECKYIO Kele3y coka U3 12- mepcTHON KUIIKH, JTU00 KeTYH WM CMecH uX. B aToM
cliy4yae BO3MOYKHO BHYTPUIIAHKPEATHYECKOE AKTUBUPOBAHUE TPUIICMHOIEHA M OCTAJIbHBIX
MpoTea3, YTO B KOHEYHOM UTOTE BbI3bIBAET PA3BUTHE OCTPOTO MAHKPEATUTA.

(topmoxkenue). Mectro (B JKKT) BbIpaOaThIBatOTCS CTUMYISTOPHI MTAHKPEATUIECKOTO
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COKOOTJICTICHHSI: CEKPETHH (YCHJIMBAET B OCHOBHOM MPOIYKIINIO OMKapOoHaToB), xoJernsi 11
11— nmankpeo3uMuH (TIOBBIIIAET TPOIYKIUIO (PEPMEHTOB), TACTPUH, CEPOTOHHH, XUMOJACHIUH
(MO=J1_I:" mpOoAyKIMIO XMMOTPUIICHHOT'€HA), KEITIHbIC KUCAOThL. YacTh TOPMOHOB OKa3bIBACT
JBOMHOM A dcr~ BHAUATIE BO3OYKIAIOT, @ TOTOM — YTHETAIOT CEKPEIHIO (TITFOKAroH,
comatoctaru, kaneuut; [ UIT, I1I1, BUIT).

Haznavenne maHkpeaTH4eCKOTO COKa — HEUTpaIu3alus KUCIOro CoAepKUMoro B 12-
Mepc—-0# KHUIIKE (YEM BBIIIE€ KUCIOTHOCTH BBIIIEAIIETO U3 KETyIKa XUMYyca, TEM BBITIE
MPO/IyTa; MAaHKPEATUIECKOTO COKA U BBIIIE COJIEP)KaHUE B HEM OMKapOOHATOB) M TUPOIIU3
YTJIEBOJIOB, )KUPTH. OEITKOB, HYKJIEMHOBBIX KHCIIOT 33 CYET MOJIOCTHOTO MUIIIEBAPECHUS.

Knetkn mankpearndeckoi xKeje3bl CIOCOOHBI CEeKPETHPOBATh TOPMOHBI: HHCYJWH (OeTa-
KIIeTY ,. Wi B-KkieTkn), rirokaroH (anbda-kieTku, wim A-KJI€TKH), COMaTOCTaTHH (JeibTa-
KJIeTkH, win J1- knetkn), nankpeatudeckuid nonunentua — [1I1 (PP-kmerkn). 3aech xe, B
MaHKpeaTHuecKoM jkenese cekpeTupyroresa ceporonnt, BUIL, ractpun, sHkedanuH, KasIMKpEnH,
a B KJIETKaX BBIBOJHBIX MTPOTOKOB MO IKETY0YHOM jKeJie3bl — JIMMTOKCHH (BIUSIONINN Ha
YKUPOBOM 0OMEH) M BATOTOHWH <€rc MPOIYKIIH TOBBIIIAET TOHYC Baryca).

Kuweunwui cox.

3a CyTKH MPOIYLIUPYETCS OKOJIO 2,5 J1 KHILIEYHOT'O COKa, TPUHUMAIOIIETO y4acTHe B
TTOJIOCTHOM THAPOJIN3E OCIIKOB, YII€BOIOB, )KUPOB. B 12-nepCcTHOM KUIIKE TTPOAYKITHUS
OCYILIECTBIISICTCS 32 CUET OPYHHEPOBBIX JKEJIE3, PACHOJIOKEHHBIX B KPUNTAX, a B TUCTAILHOM
YaCTH 3TOW KUILKHU U Ha NPOTSHKEHNUHN TOLIEH U YaCTUYHO MOAB3IOIIHON — 32 CUET
TMOEPKIOHOBBIX kelne3, pH coka = 722 - 8,6. B HeM mpucyTcTBYIOT cBbIIIe 20 pa3IuyHbIX BUIOB
(hepMEeHTOB, B TOM YHCIIEe TTPOTEa3bl (KapOOKCUTICTITHA3bl, aMUHOTICIITH/1a3bI, TUTICTITHIA36I),
amuiasa, MajbTa3a, MHBEpTa3a, JIMMasa.

B perynsuuun kumeunoro cokootaenenus Biausaue [{HC, Baryca, cuMmnaTuyeckux BOJIOKOH
BhIpaXkeHo ciabo. (Bexymiee MecTo npuHAIEKUT MECTHBIM MEXaHH3MaM, B TOM YHCJIE MECTHBIM
pedIIeKTOPHBIM AyraM U TOPMOHaM. 3a CUeT peleniii COIEePKUMOT0 KHUIIEYHNKA, B TOM YHUCIIe
3a cYeT oIpeeseH s MPOAYKTOB Tuapoin3a, pH, TeMneparypbl, BOSHUKAIOT MECTHBIE Pe(IEKChI
(1a 6a3ze MeTacCMMIATUYECKOI HEPBHOM CUCTEMBI) M aKTUBU3UPYETCS MPOIYKIIHUSI TOPMOHOB, UTO.
B KOHEYHOM UTOTE, U YCUJIMBAET MPOAYKIHUIO COKa. POJIb CTUMYISTOPOB COKOOTAETICHUS UTPAIOT
MIPOJIYKTHI TIepeBapuBaHus OCNKOB M KUPOB, COJNSIHAs KUCIOTA, MaHkpeaTuueckuii cok, ['UII,
BUIIL. moTuinH; TOpMOXKEHHE OKa3bIBaeT coMaTocTaTUH. ['0BOpUTH 0 (hazax cexpeunu (MO3roBOH,
KEITYIOYHOU, KUIIEYHOW) B OTHOIICHUU MTPOAYKIIMU KUILIEYHOTO COKa HelleJaecooOpa3Ho.

Kak m B xemynke, B MaHKpeaTUYECKOW >Kene3e, B JKeJle3aX TOHKOTO KHUIIEYHUKA
OCYILIECTBIISIETCS MPOIIECC IKCKPEIIMN METa0OIUTOB: MOUYEBHHBI, MOYEBOM KUCIIOTHI, KPEaTUHUHA,
SJI0B U MHOTHX JICKQpCTBEHHBIX IpernapaToB. OCOOEHHO MHTEHCUBHO 3TOT MPOIECC MPOUCXOIUT
P HApYIIeHUH (PYHKIUU TOYEK.

Ieyenw.

DOYHKIINY KEITUU:

AMYJBTHPYET KUPHI B 12- mepcTHON KUIITKE, paCTBOPSET MPOAYKTHI TUAPOIH3A KUPOB;

— cmocoOCTBYET BCACKIBAHUIO U PECUHTE3Y TPUTIUIEPUIOB (y4acTBYeT B 00pa30BaHUU
MUILIEIUT ¥ XUJIOMUKPOHOB);

— TIOBBIIIAET AKTUBHOCTHh ()EPMEHTOB MAHKPEATUIECKOTO COKa, 0COOCHHO JTUMA3kbI;

— YCWJIMBAET THAPOJIM3 U BCACBIBAHHE OCIIKOB U YTIIEBOIOB;

— CTUMYJIPYET jKelrdeo0pazoBaHue (Xoyepes);

— CTHMYIJIHPYET KeITYeBbIICTICHUE (XOICKUHES);

— CTHMYJIHUPYET MOTOPHYIO JESITENTbHOCTh TOHKOTO KUIIICUHUKA;
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— CTUMYJIHPYET NpoJudepalnio U CIyluBaHUe SHTEPOLUTOB;
— WHaKTUBUPYET NENcuH B 12-mepcTHO Kumike;
— OKa3bIBaeT OaKTEPHIIMIHOE JICHCTBUE.

3a cyrku cekperupyercs 500—1500 mu kxemun. Ee oOpa3oBaHMe TPOUCXOIUT B
renaTronuTax.

Tuwesapenue 6 moncmom KuuieyHuke

W3 TOHKOM KUIITKK TIPITUM XUMYCa Yepe3 UIICOTEeKaTbHBIN COUHKTEP MEPEXOIAT B TOJCTYIO
kuKy. CUHKTEp BBIMOJIHSET POJIb, IPOMYCKAIOLIETO COAEPKUMOE KUIIEYHUKA TOJIBKO B OJJHOM
HaIpaBJICHUU.

BHe numeBapenus uineoneKkaabHbIM KianaH 3akpbIT. Yepes 1- 4 MuH nocsie npuema nuiiu
KaXKJple 72 - | MUH KJ1anaH OTKPhIBAETCS U XUMYC HeOoabmuMu nopuusiMu (1o 0,015:1) nepexoaut
W3 TOHKOM KHIIKH B crhenyro. OTKpeITHE KIarmaHa OCYIIECTBISETCS PEQIIEKTOPHO.
[lepucranbTiueckass BOJHA TOHKOW KWIIKHM, MOBBIIIAs JaBJI€HHUE B HEM, pacKpbIBaeT KIalaH.
VYBenuueHue AaBlIeHUs B TOJCTOW KUIIKE MOBBIIIAET TOHYC MBI MJICOIEKAIILHOTO KianaHa u
TOPMO3UT TMOCTYIUICHHME B TOJICTYIO  KHIIKY COJEpKMMOrO TOHKOW KHIIKH. B mporecce
NepeBapyuBaHus TMUIIM  TOJCTasg KHIIKAa WIrpaeT HEOOJbIIYyI0 pPOjb, TaK Kak MHUINA IOYTH
MOJIHOCThIO TEPEeBAPUBACTCS M BCACHIBAETCS B TOHKOW KHIIKE, 32 MCKIIOYEHHEM HEKOTOPBIX
BEIECTB, HANpuUMEp pacTUTENbHON KieTyaTkd. HeOomplnoe KOMMYECTBO NHUIIM U
MUIIEeBApUTEIbHBIX COKOB IOJBEPraeTcsi THAPOJIU3y B TOJICTOM KHIIKE IMOJ BIHUSHHUEM
(hepMEeHTOB, IOCTYNUBIINX U3 TOHKOW KUIIKH, a TAaK)KE COKAa CaMOM TOJICTOM KHIIIKH.

Cok TOJICTOM KHILIKH BBIACTSETCS BHE €€ MEXaHHYECKOTO pasJpakeHus B OYECHb
HEOOJIBIIOM KOJIMYECTBE. B HEM BBIACHSIOT KUAKYIO U IUIOTHYIO YacTH,
cok mMeeT mienounyro peakmuo (pH 8,5-9,0). ITnoTHas 4acTh KMEET BHJI CIIM3HCTHIX KOMOYKOB
U COCTOMT U3 OTTOPTHYTHIX SHUTENUATIbHBIX KIETOK M CIU3U, KOTOpas HpOAYLHpPYETCs
OOKaJIOBUAHBIMU KJIETKaMH.

OcHOBHOE KOJTUYECTBO (DEPMEHTOB COACPKHUTCS B IUIOTHOM YAaCTH COKa. DHTEPOKMHA3A
U caxapaza B COKe ToJIcToM kumku oTcyrcBywoT. Illemunas ¢ocdaraza comepxurcs B
KOHIeHTpau B 15-20 pa3 MeHbled, yeM B TOHKOM KuIIKe. B HEOOJBIIIOM KOJUYECTBE
MIPUCYTCTBYIOT KaTEICHH, MEeNTH/Ia3bl, JINTa3a, aMUJia3a U HyKJIeasbl.

CokoBblieTIeHHE B TOJICTOM KHIIKE OOYCIOBJIEHO MECTHBIMU MexaHu3MaMmu. [Ipu

MEXaHUUYECKOM pa3/IpakeHUU ceKpenus yBenuuuBaercs B 8-10 pas.
VY uyenoBeka 3a CyTKM M3 TOHKOW KHUIKM B TOJICTYyHO mepexoauT okosio 400r xumyca. B
MIPOKCUMAJILHOM €€ YacTH MPOUCXOAUT MepeBapruBaHuEe HEKOTOPBIX BellecTB. B ToscToil kuike
WHTEHCUBHO TMPOUCXOJHUT BCAChIBAaHHE BOJBI, YeMy B OoJbllIell Mepe crocoOCTBYeT MOTOPHKA
TOJICTOM KHUIIKH. XHMMYC TMOCTEIIEHHO NPEBPAIIAaeTCs B KaJlOBBIE MAacCChl, KOTOPBIX 3a CYTKHU
oOpasyertcs u BeBoaUTCA B cpeHeM 150-200r. [Ipu nutanuu pactuTenbHON nuiei ux oonblie,
4yeM Mpu IpuemMe CMelaHHOW uinu MmsicHoi. Ilpuem Goraroil BosokHamM (LI€JUTI0I03a, NEKTHH,
JIMTHUH) MUIIM HE TOJBKO YBEIMUYMBACT KOJIMYECTBO Kaja 3a CUeT HENEepeBapEHHBIX BOJIOKOH B
€ro coCcTaBe, HO U YCKOpSET MepeBIKEHUE XUMyca U (POPMUPYIOLIETrocs Kajla 10 KUIICUYHUKY,
JEeUCTBYS MOTOOHO CIIaOUTENbHBIM CPEJICTBAM.

3Hauenue Mukpoghniopsbt moicmoeo KuueuHuKa

bakrepuanbHas Quopa KETyAOUHO-KUIIEYHOTO TpaKTa SBISETCS HEOOXOAUMBIM
YCIOBUEM HOPMAJIBHOTO CYIIIECTBOBAaHUA opranu3ma. KoamuecTBo MUKpOOPraHU3MOB B JKEITyIKE
MUHHUMAaJbHO, B TOHKOH KHIIKE X 3HAUYUTENbHO Oouiblie (0COOCHHO B TUCTAJIBHOM €€ OTHEE).
M cKmounTeNnbHO BEIMKO KOJIMYECTBO MHMKPOOPIaHM3MOB B TOJICTOM KHIIKE — 1O JAECATKOB
MUJUIAAP/OB Ha | KI' COOEpKUMOTO.
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B toncroit kumke yenmoBeka 90% Bceil GIOphl COCTABISIOT 0€CCIIOPOBBIC OOIUTATHBIC
aHadpoOHbic Oakrepun Bifidum bacterium, Bacteroides. Ocranbubie 10 % - MOJOYHOKHUCIIBIC
OakTepuu, KUIICYHAS MAI0YKa, CTPEIITOKOKKH M CIIOPOHOCHBIE aHA3POOHI.

Momopnas desmenbHoCmb MOJICMO20 KUWEYHUKA

[Ipomecc mumeBapeHust JUIUTCSA y YellOBeKa OKoo 1-3 CyT, W3 KOTOPBIX HaWOOJbIICE
BpeMsl MPUXOJAUTCS Ha TEPEABUKEHNE OCTATKOB MHIIHM IO TOJCTOM Kuiike. MoTopuka ToJICTON
KHUIIKKA OOeCIeYnBaeT pPE3ePBYapHYI0 (PYHKIMIO: HAKOTUICHHE KHIIIEYHOTO COACPIKUMOTO,
BCACBIBAaHUE M3 HETO Psijia BEIIECTB, B OCHOBHOM BO/IbI, (GOPMHPOBAHU U3 HETO KAJIOBBIX MAcC U
UX yJaJIeHUE U3 KUIICUHHKA.

PenTrenonornyecku BBISIBISETCS HECKOJIBKO BUIOB JIBUXKEHUI TOJICTOM KUIIKHA. Masbie 1
0oJIbIIIEe MAsSTHUKOOOpPA3HBbIE NBIKEHHSI OOCCIICUMBAIOT TMEPEMENIMBAHUE COJICPKUMOTO, €ro
CTyIIleHWe TIyTeM BcachlBaHUs BOJbI. [lepucTranbTUYeCKMe W aAHTUINEPUCTATIBTUUYCCKUC
COKpAIICHHS BBITIOIHSIOT T€ k€ QYHKIUH; 3-4 pa3a B CYTKH KO3HUKAIOT CHJIbHBIE POTTYILCUBHBIC
COKpaIIeHUs, TIPOIBUTAIONTNE COICPKUMOE B KayTaIbHOM HaIlpaBJICHUN.

VY 310pOBOTO YeIOBEKA KOHTPACTHASI Macca HAYMHAET TIOCTYIATh B TOJICTYIO KUIIKY Yepes
3-3'2 4, 3anonHEHNE KHUIIKH TIPOIAIKAETCS OKOJO 24 1, a TIOJTHOE OTIOPOKHEHHE MPOTHCXO T
3a 48-72 u.

Tosncras kumika o01a1aeT aBToMaTHEH, HO OHA BhIpakKeHa cliadee, 4eM y TOHKOHM KHIIKH.
Toncrass kumka HMeEeT HUHTPaMypPalbHYI0 M OJKCTpaMypaibHYIO WHHEPBAIUIO, KOTOpas
OCYILIECTBJISICTCSI CHUMITATUYECKUM M TMapacMMIATHUYECKUM OTJellaMUd BEreTaTUBHOW HEPBHOI
cucrembl. CHUMMIAaTUYECKUE HEPBHBIE BOJIOKHA, TOPMO3SIINE MOTOPUKY, BHIXOJSAT U3 BEPXHETO U
HUKHETo0 OpbIKEEYHOTO CIUIETEHUH, apacuMIIaTHYecKHe, pa3ipakeHne KOTOPBIX CTUMYIUPYET
MOTOPHKY, - B COCTaBe OJIyXIAlOIIero U Ta30BOI0 HEPBOB. DTH HEPBbI MPUHUMAIOT y4acTHE B
pedIIeKTOPHOM PEryNsiMi MOTOPUKHU TOJICTOM KUIIKK. MoOTopuKa mocienHel yCUIUBAeTCsl BO
BpeMsi eIbpl MpH Y4YacTUU YCIOBHOTO pediiekca, a Takxke O0e3ycioBHOro peduiekca mpu
pa3apakeHUH NHILEBOJA, XKEIylKa M JIBEHAJIATUIEPCTHOM KHUILIKH MPOXOIAllel MuIei.
[IpoBenenue HEpPBHBIX BIUSHHUI MPH 3TOM OCYIIECTBIIETCS uepe3 ONyKITarolire M YpeBHbIC
HEepBHI ¢ 3ambikaHueM pedexTopHbix Ipyr B [IHC u myrem pacrnpoctpaHeHus: BO30OYKICHUS C
KEJTyZIKa 10 CTeHKaM KuIIeuyHuKa. bobiioe 3HaueHue B CTUMYIISLIUA MOTOPUKH TOJICTOM KHUILIKH
MMEIOT MECTHbIE MEXaHHMYeCKHE M XUMHUYECKue pazapaxenwus. [IuiieBbie BOJIOKHA B COCTaBe
COJICP’KUMOTO TOJICTOM KHIIIKK KaK MEXaHMUYECKUU pa3/Ipa’kuTelb MOBBIIIAIOT €€ JBUraTelIbHYIO
aKTUBHOCTH M YCKOPSIOT MPOBMKEHHE MO KHUILIKE COAECPKHUMOTO.

Pa3znpaxkeHrne MexaHOPELENITOPOB MPSMOM KUIIKA TOPMO3UT MOTOPUKY TOJCTON KHILIKH.
Ee MoTOpUKY TOPMO3ST TaKKe CEPOTOHHH, aAPEHAINH, TJIIOKAroH.

lepexayus

Hedexarus , T.e. OMOPOKHEHHE TOJICTON KUIIKU, HACTYIMAET B Pe3ylbTaTe pa3/ipaskeHus
PELEnTOPOB MPSAMOI KUIIKK HAKOTIMBIIUMUCS B HEM KajloBbIMU Maccamu. [103bIB Ha nedexaruio
BO3HHUKAET MPU MOBBINIEHUU JaBiieHHud B npsMoil kumike 10 40-50 cm Boa. cr. Beimagenuto
KaJIOBBIX MaccC MPEMITCTBYIOT CPUHKTEPHI: BHYTPEHHUN CHUHKTEP 3aTHETO MPOXOAa, COCTOSIINUN
W3 THAJAKUX MBI, U HAPYXKHBIH CPUHKTEp 3aJHEro Mmpoxoja, oOpa3oBaHHBIN MOIMEpeYHO-
noynocato Meimeid. BHe nedexanuu chuUKTepbl HAXOAATCA B COCTOSHUU TOHHUYECKOTO
cokpaieHus. B pe3ynrare pedaekTopHOTO paccaabiaeHus STUX CHOUHKTEPOB (OTKPHIBAECTCS BHIXO]T
W3 OPSIMOW KHILKH) U MEPUCTANTBTUUECKUX COKpAIIEHUN KUIIKHU U3 HEEe BBIXOJAUT Kall. bombiioe
3HaQUYE€HHE MIPU 3TOM MMEET TaK Ha3bIBA€MOE HATYKMBAHUE, IPU KOTOPOM COKPAIIAIOTCS MBIIIIIBI
OpOIIIHOI CTeHKH U Juadparmbl, TOBHIIIAsi BHYTPUOPIONIHOE TaBICHUE.
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Pednexkropnas ayra akta nedexanny 3aMbIKaeTCs B TIOSICHUYHO — KPECTIIOBOM OT/IENIe CIIMHHOTO
Mmo3ra. OHa o0ecrieynBaeT HEMPOU3BOIBHBIN akT AedeKrarn. [Ipon3BoIBHBIN aKT NedeKranuu
OCYIIECTBIISICTCS MIPH YYaCTUU LIEHTPOB MPOI0JITOBATOTO MO3Ta, TUIIOTAJIAMYCa U KOPBI
00JIBIIIOr0 MO3Ta.

4. NiunlocTpaTuBHBINA MaTepua:

- Ipe3eHTalM JICKIUOHHOTO MaTepuana;

- IJTAKATBI [10 TEME 3aHSITHS;

- TaOJHUIILI, CXEMBL.

5. JIuteparypa: cmoTpure npuioxenue Nel.

6. KonTpoJibHble Bonpochl (00paTHasi CBA3b)

. Kakue opranbl OTHOCATCS K MUIIEBAPUTEILHON cucTeme?

. Uto Takoe nuiieBapeHue?

. Kakue Buabl peryisiiuy NuiieBapeHus Bbl 3HaeTe?

. Kakue opranbsl yuacTByIOT B IPOIECCE MUIIEBAPEHUS] B TOHKOM KHIIIEYHHUKE?
. UTo Takoe BcachIBaHHE MUTATEIbHBIX BEIIECTB?

. Kakue Bupl peryiasiiuu NuileBapeHusi B TOHKOM KUIIIEYHUKE BbI 3HAeTE?

. Kakyto posb urpaet Mukpodiaopa ToJICTOro KUIIEUHUKA B TPOLIECCE MUILEBAPEHHUS?
. Kakue nurarenbHble BellecTBa BCACKIBAIOTCS TOJICTOM KHILIEYHUKE?

. Kakne BuzbI peryiasiiiui MOTOPUKHU B TOJICTOM KHUILIEYHUKE BbI 3HAeTE?

O OO ~NO U WN—

Jlekuus Ne7/

1. Tema: ®u3noj0rus AbIXaTeJbHOM cUcTEMBbI. Bo3pacTHbIe 0COOEHHOCTH Yy JIeTeH.

2. Heab: u3yunTh QyHKIIMOHATBHBIE 0COOEHHOCTHU JBIXATEIbHONW CUCTEMBI U OCHOBHBIE O0BEMBI
JIETKUX.

3. Te3ucel JeKINA

JlpixaTtenbHas cuUcTeMa OOBEIWHSET OpraHbl, KOTOPHIE BBIMOJIHSIIOT BO3AYXOHOCHYIO
(monocTe pra, HOCOIIVIOTKA, TOpPTaHb, Tpaxes, OpPOHXM) U JAbIXaTENbHYIO, WU Ta3000MEHHYIO
(;terkue), pyHKIUU.

OcHoBHast (PYHKIIMSI OPTaHOB JbIXaHUSI — OOecreyeHre ra3000MeHa MKy BO3AYXOM U
KpOBbIO IyTeM nuddy3un KUciopoa M yriIeKHCIIOro ra3a 4epe3 CTeHKH JIETOYHBIX allbBEOJ B
KpOBEHOCHbIE KamuUisipbl. Kpome Toro, opraHbl AbIXaHHs Y4YacTBYIOT B 3BYKOOOpPa30OBaHWHU,
OTIpe/IeNIeHUH 3a1axa, BBIPab0TKE HEKOTOPHIX TOPMOHOIOI0OHBIX BEIIECTB, B JIMITUIHOM U BOTHO-
COJIEBOM OOMEHeE, B MOAJEPKAaHUU HIMMYHUTETAa OpraHu3Ma.

B BO31yXOHOCHBIX YTSAX MPOUCXOIUT OUUIIEHUE, YBIAKHEHUE, COTPEBAHUE BIBIXaEMOTO
BO3/1yXa, a TAK)KE BOCIPUATHE 3araxa, TEMIIEPATYpPHbIX U MEXaHUYECKUX pa3IpakKUTEIeH.

XapakTepHOl OCOOEHHOCTBIO CTPOCHHUS JAbIXaTEeIbHBIX MYTeH SBISETCS HAIUYUE
XpAIIEBOM OCHOBBI B HX CTEHKaX, B PE3yJbTaTe YEero OHM HE cHajaroTcsi. BHyTpeHHss
MOBEPXHOCTh JBIXaTeNbHBIX NyTEH TOKpPHITA CIU3UCTOM O000JOYKOHM, KOTOpas BBHICTIIAHA
MepLATEIbHBIM YIUTEINEM U COAECPKUT 3HAUUTEIBHOE KOJIMYECTBO JKEJIE3, BBIICISAIOMINX CIU3b.
PecHuruku 3nuTeNNaNbHBIX KIETOK, JBUTASICh POTUB BETPA, BHIBOSAT HAPYXKY BMECTE CO CIU3bIO
Y UHOPOJIHBIE TENa.

KuznenesatenbHOCTh KUBOTO OpraHU3Ma CBsi3aHa C noryonieHueM uM Oz U BbIAEIEHUEM
COz. [losTOMYy B NOHSTHE «IBIXaHUE» BXOJIAT BCE MPOLECCHI, CBsI3aHHbIE C JocTaBkol Oz u3
BHEIIIHEW cpefibl BHYTPb KJIETKHU U BbiaeneHrneM CO2 U3 KIETKU B OKPYKAIOIILYIO CPELy.
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VY 4enoBeka pa3nyaroT JpixaHue: 1) BHyTpeHHee (KJIETOYHOE, TKAHEBOE); 2) TPAHCIOPT
ra30B KPOBBIO HJIU JAPYTMMH KUIKOCTSIMHE Teja; 3) BHEIIHee (JierouHoe). DakTUYeCKu BOe 3BEHbS
ra30TPaHCHOPTHOM CHCTEMBl OpraHW3Ma, BKJIIOYAs PErYIATOPHBIE MEXaHWU3MBI, IPH3BaHbI
o0ecreynTh KOHIEHTPAIHIO KUCIIOPO/Ia B KIIETKAX, HEOOXOAMMYIO ISl ITOTeP KaHusl aKTUBHOCTH
JBIXaTeNbHBIX (PEPMEHTOB.

[Tepenoc Oz u3 anbBEOISIPHOTO BO3/1yXa B KpoBb U CO2 M3 KPOBU B aJIbBEOJIIPHBIN BO3TYX
MIPOUCXOUT UCKITIOUUTENBHO ITyTeM nud dy3un. JBrxyiei cunoit audy3un sBiseTcs pazHuna
napruaibHoro nasieHus Oz u CO2 mo o0euM CTOpoHAM ajabBEOJOKAUIUIIPHON MeMOpaHBI.
Kucnopon u yrmekucneiii raz nuQyHaupyroT depe3 ClIOW TOHKOW TIEHKH (HOCHOHITHIOB
(cypdakTanTa), aJbBEOSIPHBIN SMUTENNN, IB€ OCHOBHBIE MEMOpPaHbI, SHIOTEIHN KPOBEHOCHOTO
kamwuipa.  Jnddy3nmonHas crmocoOHOCTh JEeTKUX Ui  KHCIOpPOAa 3HAYHTENbHAsA. OTO
00ycIOBNIEHO OOJIBIIMM  KOJMYECTBOM albBeOJ W WX 3HAYUTEIHHOW Ta3000MeHHOM
MOBEPXHOCThIO, a TaKke HeOONbIION TOMMUHON (0K0I0 1 MKM) allbBEOJIOKAMIUIIPHON
MeMOpaHbl. Bpemsi poXokAeHUsT KPOBH dYepe3 KalmUIIphl JIETKUX COCTaBisieT okoio 1 c,
HaNpsHKEHHE Ta30B B apTepUATLHOW KpPOBH, KOTOpas OTTEKAET OT JIETKUX, ITOJHOCTBIO
COOTBETCTBYET MapIHaIHLHOMY JaBICHUIO B AIbBEOJIIPHOM BO3AyXe. EciM BEHTWIIALUS JIETKUX
HE/I0CTaTOYHAs U B aIbBeoJIaxX yBennunBaercs coaepkanue CO2, To ypoBeHb kKoHIeHTpamn CO»
Cpa3y ke MOBBIIIAETCS B KPOBH, YTO MPUBOJUT K YUAIICHHUIO JAbIXaHUS.

B nerkux xpoBb M3 BEHO3HOW MpEBpaAIlaeTCs B apTepuaibHylo, odoratyo Oz u O6emHyio
CO». AprtepuanbHas KpoBb MOCTYHAET B TKaHH, TJI€ B pe3yabTaTe OeCpepbhIBHO MPOXOISIINX
nporieccoB ucnosib3dyercs O u obpaszyercs CO,. B Tkansx nHanpsokenne Oz OIM3K0 K HYIIO, a
Hanpspkenne COz okono 60 MM pr. cr. B pesynbrare pasHoctu gaieHuss CO; w3 TKaHU
muhyaaupyer B KpoBb, a O2 — B TkaHu. KpoBb CTaHOBHUTCSI BEHO3HOM M TI0 BEHAM TOCTYTAET B
JIETKHe, I71e LUK 0OMEeHa ra30B MOBTOPSIETCSI BHOBb.

I"a3p1 oueHb c1abo pacTBOPSIOTCS B )KUAKOCTAX. Tak, Tosibko HeOoubIas yacth O2 (0K0JI0
2 %) pactBopsiercs B mia3me, a CO2 — 3—6%. OcHoBHAs 4acTh reMOrI00HHA TPAaHCIIOPTHPYETCS
B (opMe HEMpPOYHOTO COETUHEHHs] T'eMOTJOoOMHA, KOTOPBINA COIEPXKUTCS B spurpouurtax. B
MOJIEKYJIYy 3TOTO JqUXaTelb-HOrO0 IMHIMEHTa BXOJAT CHEeHU(pHUYECKUil OeloKk — 2n0bux u
mpocTeTUYeckas Tpynmna — 2eM, KOTOpas COIEPXKHUT JABYXBaJeHTHoe kene3o. I[lpu
MPUCOCIMHEHNH KHCIOpOoJa K TEeMOIVIOOMHY 00pa3yeTcs oxcueemo2nobuH, a TpU OTaaue
KHCIIOpoJia — ouzokcueemoenobun. Hanmpumep, 1 r remornobuna cnocoOeH cBszaTh 1,36 Mt
razoobpazoro Oz (mpu arMmocdepHOM mAaBieHuu). Ecinu ydectb, 4yTO B KpPOBU YeNOBEKa
conepxkutcs okoso 15 % remorno6una, To 100 mit ero kpoBu mMoryT nepeHects 10 21 ma Oz. 310
TaKk Ha3bpIBaeMasl KuUCIOpOOHasi emKkocmb Kposu. OKCUTEHAllUs TeMOTrJIO0MHAa 3aBUCUT OT
napuuansHoro aaeineHust Oz B cpefie, ¢ KOTOpoil KOHTaKTUPYeT KpoBb. CPOJCTBO reMOIIOONHA C
KHCIIOPOJIOM U3MEpSIETCS BEIMYMHOW MapIUAIbHOTO MJaBJICHUS KHCIOPOAa, IMPH KOTOPOU
remorioOuH Hachiaetrcs Ha 50 % (Psp); Y yenoBeka B HOpMe OHa cocTaBisieT 26,5 MM pT. CT. Auis
apTepHalbHOI KPOBH.

I'eMorno6uH ocoOeHHO JieTKO coenuHsieTcss ¢ yrapHbiM razoM CO (okcup yriepona) c
oOpa3oBaHueM Kapboxcuzemoiobuna, He cnocooHoro k nepeHocy Oz. Ero xummudeckoe cpoJICTBO
k remorsioouny noutu B 300 pa3 Boitie, ueM k O». Tak, npu koHuenTpanuu CO B BO3yxe, paBHOU
0,1 %, oxosno 80 % remornoO6MHa KPOBU OKa3bIBACTCS B CBSI3U HE C KUCIOPOJOM, a C YTapHBIM
ra3oM. BcreactBue 3Toro B OpraHu3Me YeNOBEKa BO3HHMKAIOT CHUMITOMBI KHCIOPOJHOTO
rojojaHusl (pBOTa, rOJIOBHAS OO, MOTEpsi CO3HaHUs). Jlerkas CTemeHb OTpPaBICHUS yrapHBIM
ra3oM sBisgercss oopatuMbiM mporeccoM: CO NOCTENEeHHO OTUICIUISETCS OT TeMOIIoOMHa U
BBIBOJIUTCS TIPU JIBIXaHUH CBEKUM BO3IYXOM.
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IIpu konnentpanuum CO, paBHOW 1 %, Yepe3 HECKONBKO CEKyHJ HAcTymaeT TuOenb
Oopranusma.

VYraekucnelid Ta3 o0damaeT CHOCOOHOCTBIO BCTYNATh B pa3HbIe XUMHUYECKHE CBSI3H,
00pasys B TOM YHUCIIE U HECTOHKYIO YTOJBHYIO KHCIIOTY. DTO 00paTHast peaKiiysi, KOTopasi 3aBUCUT
oT napuuansHoro aasieHust CO2 B BO3ayiHoM cpege. OHa pe3Ko YBEIMUMUBACTCS MO ACHCTBUEM
dbepmenTa kapbOoaneuopaszvl, KOTOPBHIA HaxomuTcs B spurpouutax, kyma COz ObICTpO
maddynaupyer u3 1wias3mbel. Okoso 4/5 yriekuciaoro rasa TPaHCIOPTHPYETCS B BHIEC
ruapokapoonara HCO 3. CszbiBanuio CO2 criocoOCTBYET CHUKEHHE KUCIOTHBIX 0COOEHHOCTEN
reMOTJIOONHA. YTOJIbHAsI KHCIIOTa B TKAHEBBIX KaNMJUIIpaxX pearupyeT ¢ HOHAMH HATPHUS U KaJIHsl,
obpa3ys OoukapOoHatel (NaHCO3, KHCO3). Yrmekucnslii ra3 TPaHCHIOPTHPYETCS K JISTKUM B
¢u3nYeckn pacTBOPEHHOM BHIE M B HENPOYHOM XHMHUYECKOM COCAMHEHHUH B BHJE
KapOoTreMorI00MHa, YrOJIbHOW KHCIOTHI M OukapOoHatoB Kamus W Hartpus. Okomo 70 % ero
HaxoauTcs B miasme, a 30 % — B 3pUTpOIUTAX.

KoopanHupoBaHHBIE COKpAIICHUS IBIXaTEIbHBIX MBI OOYCIOBICHBI PHTMHUYHOM
JEeATeTbHOCTHIO HEHPOHOB JIBIXaTeILHOTO IIEHTPA, KOTOPBIA HAXOIUTCS B MPOJIOJITOBATOM MO3IE.
Kpome TOrO, K 3BEHYy ammapara peryisilid JbIXaHHS OTHOCATCS XEMOPEUENTOPHBIE U
MeXaHOPEIETITOPHBIE CHCTEMBI, 00€CTIeUNBaIOIIIe HOPMATIBHYIO pabOTy JbIXaTeIHLHOTO IIEHTPA B
COOTBETCTBUU C MOTPEOHOCTSIMH opraHu3sMa B oOMeHe razoB. K owixamenvuwviv Hetiponam
OTHOCSITCSl HEPBHbIE KJIETKH, UMIYJIbCHASI aKTUBHOCTb KOTOPBIX M3MEHSETCS B COOTBETCTBHUH C
(hazaMu IpIXaTeIbHOTO LUKIA. PasnuyaioT uncnupamopHule HetipoHbl, KOTOPbIE aKTUBHBI TOJIHKO
B (aze BIOXa, U 9KCNUpaAmopHvle, AaKTUBHBIE BO BpeMs BBIJOXA. AKTHBHOCTbH JbIXaTEIbHBIX
HEHPOHOB 3aBUCUT TakXK€ OT HMIIYJbCOB, MCXOIIMIMX OT XEMO-U MEXaHOPEIEeNTOPOB
IbIXaTeIbHOM cucTeMbl. OCHOBHBIM PETYASTOPOM AKTUBHOCTU LEHTPAJIBHOTO JAbIXaTeIbHOIO
MexaHu3Ma sBisercs addepeHTHas CUTHAIN3aIHs O Ta30BOM COCTaBe KPOBH, KOTOpasi MOCTYIAET
OT HEHTPATbHBIX (OYyIbOApHBIX) U NTepUPEPUICCKUX (aAPTEPHATBHBIX) XEMOPEIICITOPOB.

I'maBHBIA CTUMYJ, KOTOpPBIM YIpaBJsIET AblXaHUEM, — BbICOKOe cozepxkanue CO:
(rumepkanHusi) B KpPOBU U B HEKJIETOUHOM JKUAKOCTH Mo3ra. Uem cuibHee BO30OyXKICHUE
OynbOapHBIX XEMO-UyBCTBUTENIBHBIX CTPYKTYp U apTEepHAbHBIX XEMOPELENTOPOB, TEM BBIIIE
MPOUCXOIUT BEHTWISAIMS. He3HauuTenbHOE BIMSHHE HA PETYJSIIHUIO JbIXaHUS OKa3bIBaeT
runokcusi. CTUMYIHpYeT ObIXaHUE COYETAHUE TUIEPKATHUU U THUIIOKCUHU; WHTEHCHU(pUKAIUS
OKHUCJIUTEILHBIX MPOIECCOB BEAET HE TOIBKO K YBEIMUEHHUIO MOTIIOMIEHUS U3 KPOBH KUCIOPO/a,
HO U K BO3PAaCTaHUIO B HEH YIJIEKUCIIOTO ra3a U KUCIBIX MPOAYKTOB 0OMeHa.

MexaHopenenTopsl JIbIXaTeIbHOM CHCTEMBI, BO-TIEPBBIX, YYAaCTBYIOT B pEryJsSIUU
MapaMeTpoB JbIXaTEIBbHOTO UKJIA — PETYJISIUH [TYOUHBI BI0XA U €0 MPOJI0JHKUTELHOCTH; BO-
BTOPBIX, 3TH PELENITOPHI ABJISIFOTCS perentopamMmu pediekcoB 3alUTHOTO Xapakrepa — Kanuist. K
MEXaHOpELEeNTOpaM  OTHOCATCS ~ PELENTOpbl  pPacTsDKEHUS  JIETKUX,  UPUTAHTHBIE,
IOKCTAaJIbBEOJIIPHBIE, PELENTOPhl BEPXHUX [bIXaTENbHBIX MyTeH U HpONPUOPELENTOPHI
IBIXaTeNbHBIX MBI,  Penentopsl pacTSHKEHHsl JIETKMX — HAaxOJiATCd B OCHOBHOM B
IJIAJIKOMBIIIEYHOM CJIO€ CTEHOK TPaxeoOpOHXUAIBHOTO J€PEBA U YYBCTBUTEIbHBI K JABJICHUIO U
pacTshkeHH10. VIpUTaHTHBIE pelienTOPhl PACIONIOKEHBI B AMUTEINAIBHOM U CYyO3MUTETHATEHOM
CIIOSIX CTEHOK BO3JYXOHOCHBIX MyTe. OHHM UYYBCTBUTENbHBI K 4YacTUI[AM IbUIM, CIIU3H,
XMMUYECKUX BEIIECTB, a TAKXKE pearupyroT Ha pe3kue M3MeHeHHs oObema JIETKUX (CIajieHue).
FOkcraanbBeossipHbIE PELENTOPHI JIOKATU3YIOTCS B MHTEPCTULIUH JIETKUX BOJM3U albBEOJISPHBIX
KallWUIIpOB M JAIOT Hayajlo HEMUETUHU3UpOBaHHBIM C-BOJOKHAM, KOTOpbIE HAYyT B
Oy K1aoIMii HepB. DT PELETITOPHI YyBCTBUTEIBHBI K PSAAY OMOJIOTHYECKH aKTUBHBIX BEIIECTB
(HMKOTHHY, TUCTAMUHY U JIp.). Perientopsl BEpXHUX AbIXaTENbHBIX IYTEH SABIISIOTCS B OCHOBHOM
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WMCTOYHUKOM 3alIUTHBIX pediaexcoB (Kamenb, 4YMXaHbe, TioTaHue). [Ipompuopenentopsi
JIBIXaTEIBHBIX MBI KOHTPOJHUPYIOT JCATECIPHOCTh ITHX MBIIII TOJI BIMSHAEM IEHTPATLHBIX
JIBIXaTeNIbHBIX HEHPOHOB.

Takum 00pa3oM, B peryisiiud JbIXaHUS YYaCTBYIOT Da3lIUYHBIE 10 XapakTepy H
MECTOHAXOXKJCHUIO KaK HEpBHBIC, TaK M T'YMOPAJIbHBIE CTPYKTYpPBHI, KOTOpBIE CO3/AOT
ONTHUMAJIbHBIE YCIOBUS /ISl ra3000MeHa.

UYenmoBek B COCTOSIHUH ITOKOS BJIBIXaeT M BhIIbIXaeT okojio 500 My Bo3myxa. DTOT 00beM
BO3/lyXa HAa3bIBACTCS ObixamenvHbviM. ECIM TOCIe CIIOKOWHOTO BIOXa CHENaTh YCHUJICHHBIH
JOTIOJTHATEIBHBIA BJIOX, TO B JieTkue MoxeT noctynuth eme 1500 mi Bozmyxa. Takoit o0beM
HA3bIBAIOT pe3ep8HbiM 0b0vemom 60oxa. Ilocime CHOKOWHOTO BBIZOXa TNPH MaKCHMaIbHOM
HaNPSHKEHUHN JTBIXaTeIbHBIX MBITII MOXXHO BBIJOXHYTH eme 1500 M Bozayxa. DTOT 00beM HOCHUT
Ha3BaHUE pe3epeHo20 0Ovema evlooxa. Ilocie MaKkCMMaTbHOTO BBIJIOXA B JIETKUX OCTAETCSI OKOJIO
1200 mut Bo3ayxa — ocmamounsiti 06vem. Cymma pe3epBHOTO 00beMa BBIZ0Xa U OCTATOYHOTO
o0bema cocraBisier okoo 250 M — (YHKIMOHATBHYIO OCTAaTOYHYIO EMKOCTh JIETKHX
(ampBeoNsApHBINA BO3AYX). JKM3HEHHAss eMKOCTh JIETKUX — 3TO B CYMME JbIXaTelIbHBIA 00bheM
BO3J1yXa, Pe3epBHBII 00beM B10Xa U pe3epBHbI 00beM Bhioxa (500 + 1500 + 1500).

XKXu3HEHHYI0 €MKOCTh JIETKHX W O0BEM JIETOYHOTO BO3IyXa HM3MEPSIOT TPH TTIOMOIIH
CHeNUaIbHOTO TIpubopa — cnupomempa (WM cnupoepagha).

JlpIxanue M3MEHSETCS MPH TMOBBIIICHHOM WJIM TOHIKEHHOM aTMOC(EPHOM [aBJICHUH.
Tak, mpu pabGore moa BOAOW Ha TIyOMHE (BOJOJIa3bl, aKBaHABTHI) HEOOXOIUMO TOCTABUTH
IBIXaTeNIbHYI0 CMECh, KOTOpast Obl COOTBETCTBOBAJIA THAPOCTATHUECKOMY JABIICHUIO HA JaHHOU
rIyOMHe, WHa4Ye JbIXaHue OyneT HEeBO3MOXKHBIM. IIpu yBenumueHun rinyOwHBI Ha Kaxkapie 10 m
nasnenre BospacrtaecT Ha 1 arm (0,1 mIla). Takum o6pazom, Ha rayomHe 100 M uenoBeky
Heo0X0/IMMa JIbIXaTeNIbHAs CMECh, IPEBHIMIAIONIAs aTMOC(EpHOE NaBiieHUue TpUOIM3nuTeNbHO B 10
pa3. IIpomopiiMoHanbHO BO3pPACTaeT M IUIOTHOCTh 3TOW CMECH, YTO CO3/aeT JONOJHHUTEIBHOE
npensTcTBre sl apixaHus. [loatromy Ha rioyoune 6omee 60—80 M B KpOBM M TKaHAX JtOJEH
pactBopsieTcsi 0OJIBIIOE KOJMYECTBO ra3oB, B TOM 4HCIEe W a30oTa. [Ipu ObICTpOM mepexojie oT
MOBBIIICHHOTO JIaBJICHUS K HOPMaJIbHOMY B OpraHHM3ME 4YeJOBeKa 00pa3yercsi MHOTO Ta30BbIX
My3BIPHKOB M3 a30Ta, KOTOPBIC 3aKYMOPHBAOT KAMMUIAPHl M HApYIIAOT KPOBOOOpAIICHHE.
[TocTeneHHOE CHIDKCHHE JIABJICHUS B JICKOMIIPECCHOHHON KaMepe CIIOCOOCTBYET BBIBEICHUIO
a30Ta 4epes3 JICTKHe.

Jis mpeaynpexIeHus: OTPUIATEIbHOTO BIIMSHHUS a30Ta Ha OPraHM3M 4YellOBeKa a3oT
MOJIHOCTHIO HITH YaCTUYHO 3aMEHSIOT I'eJIUEM, TNIOTHOCTh KOTOPOTO B 7 pa3 MEHBIIIE, YeM Y a30Ta.

Haxoxxnenne 4enoBeka Ha  OOJBIIMX — BBICOTaX  CONPOBOXKIACTCS  CHUKEHUEM
MaplIUAIBHOTO JTABJICHUSI KUCIOpPOJia BO BIIBIXaEGMOM BO3JyXe M ajbBEOJISIPHOM rase. Tak, Ha
BbicoTe 4000 M Hax ypoBHEM Mops AaBieHue atMocdepHoe Oz u ambBeossipHoe O2 CHIKaeTcs
6onee yuem B 1,5 pa3a B cpaBHeHMHM ¢ HOpMOH. Ilpu 3TOM y yenoBeka MOXET HAOIHOAATHCS
HE/JIOCTaTOYHOE O00ecredyeHnue KUCIOPOJOM OpraHu3Ma, OCOOEHHO TOJIOBHOIO — MO3ra,
MPOSIBIISAIONIEECS OJBIIIKON, HAPYIICHUSIMH IIEHTPAlbHON HEpBHON CUCTEMbI (TOJOBHAas OO,
TOIIIHOTa, OeccoHHMIA) U ap. NHIuBUyanbHas yCTOWYMBOCTh OpPraHU3Ma YeloBeKa B TMOJHOM
Mepe 3aBUCHUT OT ero anmantanuu. OgHako Ha Bbicore 7/000—8000 M, rae atmocdepHoe u
anbBeoJIsspHoe AaBneHue O majaer nouTy BTPOE, AbIXaHUE CUUTAETCS] HeOe30MaCHbBIM IS )KU3HU
6e3 ynoTtpeOsieHus ra30BOM CMECH C KHCIOPOAOM.

4. MiuniocTpaTuBHBINA MaTepua:
-Tpe3eHTallUs JIEKITMOHHOTO MaTepuaa;
-TIJIaKaThI TI0 TEME 3aHSITHS,
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-pa3gaTouHbIi MaTepuan (Tabaulbl, CXEMBbI, HIUTIOCTPAIUN ).
5. JIuteparypa npuiioxenue Nel
6. KonTpoJibHble BOonpochl (00paTHas CBA3b)
1. HazoBuTe OCHOBHBIC ()YHKIIMH JIBIXaTCIIbHON CHCTEMBI?
2. HazoBuTE OCHOBHBIC JBIXaTEIBHBIC 0OBEMBI JIETKHUX ?
3. Uto sBIISIETCS TJIABHBIM T'YMOPATGHBIM (PAKTOPOM JIBIXaHHS?
Jlexms Ne8
1. Tema: ®u3M0J10rMsl BbIACJUTEIbHON cUCTeMbl. DyHKUMH KOkHU. Bo3pacTHbie
0COOEHHOCTH Yy JeTeil.
2. leab: n3yunTh GYHKIIMOHAIBHBIE OCOOCHHOCTH KOXKH.
3. Te3ucsl JeKunu
ComartoBucuepajibHasi CHCTEMA.

Comamosucyepanvras cucmema BKIIOYAET PEIETITOPHI TPEX THUIIOB MO MECTY UX
PACIIOJIOKEHUS . KOJICHble PEIIENITOPBI, MblueuHble U CYCMAasHble PEIETITOPHI — MPOTIPHOIISTITOPHI
Y BHUCIIEPATIBHBIE PELENITOPBI — HHTEPOIEeNTOPHI. [1o PyHKIMSIM, HE3aBUCUMO OT MECTa UX
PaCIOJIOKEHHS, PEIIENTOPHl COMAaTOBUCIIEPATLHON CHCTEMBI — 3TO MEXAHO -, TEPMO-,
XEMOPEIIETITOPHI, & TAKXKE PEIIENTOPhI 001 — HOIUIENTOPHI. OOIKMM CBOWCTBOM PEIETITOPOB
COMAaTOBUCHEPATLHOM CUCTEMBI SIBIISIETCS TO, YTO OHU HE 00pa3yl0T CEHCOPHBIE OPraHbl, a
IIUPOKO pacrpocTpaHeHbl o Bcemy Terry. Kpome Toro, ux addepeHTHbIE BOJIOKHA HE 00pa3yroT
BBICOKOCTICLIMATTM3UPOBAHHBIE HEPBBI, TOJJOOHBIE 3pUTEIILHOMY U CIIyXOBOMY, a BXOJST B
MHOTOYHCIICHHBIE HEPBBI T€JA U LIEHTPAJIbHbIE TPAKTHI.

Koxnas mexanopeuenuus. Ha pa3nnuHbIX ydacTKax KOXKH YEJIOBEKA PACIIOIO0KEHbI
MHKAICyJIUPOBAaHHBIE MEXaHOPELENTOPbI6 KOTOPBIE MHHEPBUPYIOTCS MUEITMHU3UPOBAHHBIMU
addepeHTHBIMHU BOJIOKHAMH JAUaMeTpoM 5-12 MKMO IPOBOASIIIMMHU UMITYJIBCHI CO CKOPOCTBHIO
30-70 m/c. CTpyKTypHBIE 0COOEHHOCTH MEXaHOPEUENTOPOB U UX PACIOJIOKEHUE Ha IIIa KON
KOY€ 1 Ha BOJIOCHCTBIX Y4acTKax KOKU miuttoctpupyet. [1o pyHKIIMU Bce MexaHOPELENTOPBI
JEJISITCS HA JATYMKU JIaBJICHUS CTUMYJIA, TaTYMKA CKOPOCTH €ro BO3JICHCTBUS U TaTYUKH
yckopeHnus. Tabmuna cyMMUpYeT CTPYKTPHO — (DYHKIIMOHATIbHBIE COOTHOILIEHUS KOYKHBIX
pELEenToOpOB.

B ko’xe umeeTcs Takyke MHOYKECTBO TaK Ha3bIBAEMBIX CBOOOHBIX HEPBHBIX OKOHYAHUIA,
Ha KOTOPBIX OTCYTCTBYIOT KOPITYCKYJISIPHBIE CTPYKTYpHL. AddepeHTHbIe BOIOKHA CBOOOIHBIX
HEPBHBIX OKOHYAHUI — HEMUETTUHU3UPOBAHHBIE aKCOHBI CO CKOPOCTHIO MpoBeneHus 1 m/c.
I'eoMeTpust cBOOOTHBIX HEPBHBIX OKOHUAHUI BechMa pazHooOpa3Ha. CBOOOAHbIE HEPBHBIE
OKOHYAHUS pearupyer UMIYIbLCOM HE 0oJiee, YeM Ha OJIMH YPOBEHb MHTEHCUBHOCTH —
1noporoBoil. [Io3ToMy OHU CUMTAIOTCS TOPOTOBBIMH aTYMKAMH, OTMEUYAIOUMMHU HaJTuY1e
CTHMYJIa B OTMIPEIETICHHOM MecTe K0kH. CBOOOIHBIE HEPBHBIC OKOHUAHUS IPUHUMAIOT ydacTue
B nepenadye MHPOpMAIIHH O ca0bIX (OKOJIOTIOPOTOBBIX) ABMKYIIMXCS IO KOXKE CTUMYIIaX U
HMMEIOT OTHOIIEHHUE K OIIYIIEHHUIO MIEKOTKH.
OmrymieHue AaBJ€HUS WIM IPUKOCHOBEHHUS (TAKTHIIBHBIE OIIYIIEHHS) MO>KHO BBI3BATh TOJBKO
B OIPEACIIEHHBIX TOYKAX KOKH, KOTOPBIE Ha3bIBAIOTCA YYBCTBUTEIbHBIMHU TAKTUIBHBIMHU
TOYKaMH. BoJpIO€ YMCIIO TAKTUIIBHBIX TOYEK HAXOJIUTCSA HAa KOXKE€ KOHYHMKOB NAJIbIEB U Ha
rybax. Ha xosxe mokpeIBaroieit miedn, 0eapa v CuHy TaKTUJIbHBIE TOUKH BCTPEUYAIOTCS PEIKO,
JUISI TIOSIBJIEHUS! TAKTUIILHOTO OLIYILIEHUS] HA BHYTPEHHEW CTOPOHE PYKU JIOCTATOYHO BJIABUTH
koxy Ha rayouny 0,01Mm (10Mkm). Iloporu TaKTHIBHBIX OLIYIIEHUH HAa KOHYMKAX MajIbIeB
3HAQUUTENIbHO HUXKE, YeM Ha OCTAIbHOW MOBEPXHOCTU KUCTH. [Ipyr moMoIM HOXKEK LIUPKYIS C
TYNBIMH KOHIJAMU JIETKO ONPEAETSAIOTCS MPOCTPAHCTBEHHBIE OPOTH Pa3IUdYEeHUs, TO €CTh
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MHUHUMAJIBHOE PACCTOSIHHE MEX]Y IBYMS TaKTHJIbHBIMHU CTUMYJIaMH, TIPH KOTOPBIX
OKa3bIBACTCSI BO3MOXKHBIM BOCIIPUHSTH WX Kak paszenbHble. OTHOBPEMEHHOE KaCaHHE KOXKHU
KOHUMKAMU IUPKYJIS JEMOHCTPUPYET IMOPOTH OJTHOBPEMEHHOTO MPOCTPAHCTBEHHOTO
pasznuueHus. DTH MOPOTH PACCMATPUBAIOTCS B KAU€CTBE MEPHI MPOCTPAHCTBEHHOTO
pasznuyeHus KOXKel TaKTWIIbHBIX CTUMYJIOB B UCCIIElyeMO# yacTu Teja. Tak, Hanmpumep,
BEJIMYMHBI OJTHOBPEMEHHOTO TPOCTPAHCTBEHHOTO PA3IMYCHHS KOHYHMKA sI3bIKA, MMAJIBIIEB U I'y0 —
nopsiika 1-3 MM — CBUJETENBCTBYIOT O BHICOKOM UyBCTBUTEIIBHOCTH 3THX oOjactei Tena. Ha
CTIHMHE, IIeUax U Oeapax MpOCTPAaHCTBEHHOE pa3lIMueHe 3HAYUTENbHO Xyx)e — 50-100 Mm.
Paznuunst 4yBCTBUTENBHOCTH CBSI3aHbI C IJIOTHOCTHIO PELIETITOPOB B TEX MJIM MHBIX 00IaCTsIX
Tena.
N3 Bcex KOKHBIX MEXaHOPEIENTOPOB HanboJiee n3y4eHsbl Teblia [lauynHu — 1eTeKTophl
KOPOTKUX MEXaHUYECKUX BO3JACUCTBUI. MHOTOKPAaTHOE YacTO€ pa3ApakeHUE ITUX PELENTOPOB
BBI3BIBACT OllyiieHue BubOpamuu. Kamcymna tenpia [launHn cOCTOUT UX MHOXKECTBA
OJIMHAKOBBIX CJIOEB, BIOKEHHBIX JAPYT B Jpyra Harojao0ue «maTpemkn». B cepaieBune
«MAaTPEeNIKi» HAXOIUTCS HEPBHOE OKOHYAHKE. ITa MHOTOCIIOWHAs KOHCTPYKIUS paboTaeT Kak
BBICOKOYACTOTHBIN (UIBTP: MPU KPAaTKOBPEMEHHOM BO3JICUCTBUH Karcyna nepopMupyercs u
JIEMCTBYET HA HEPBHOE OKOHYaHUE. Ecim AeiicTBHE MEXaHUYECKOTO Pa3ApaKUTEIIst
MIPOJIOJIKAETCS, TO MPOUCXOTUT U3MEHEHHE PACCTOSTHUI MEXK/y CIOSMHU KaIlCysbl, KOTOpPOE
KOMIIEHCUPYET MOCTOSIHHOE JIaBlieHUE Ha Tenblie [launHu u mpuBOIUT K OTCYTCTBUIO
negopManuu HEPBHOTO BOJIOKHA.
Kancyna tenbua [launau nedopmupyercst npu Bo3ACHCTBUM MEXaHUYECKOTO Pa3IpakUTeNs U
JIEMCTBYET HA HEPBHOE OKOHYaHUE. B HEPBHOM OKOHUYAHUM BO3ZHUKAECT Fr€HEPATOPHBIN
noteHuuai. [Tockomnbky Karncyna paboTaeT Kak BBICOKOYAaCTOTHBIN (PUIBTp, TO OHA HE
pearupyer Ha CTUMYJISLIMIO MOCTOSIHHBIM J1aBjieHHeM. B camom BO30yauTeIbHOM Ipoliecce
HelpoHa Karcynaa He yyacTByeT. OHa TOJIbKO MEHSET XapakTep paszapaxenus. [lpu
MHOTOKPaTHOM pa3pakKeHUH reHepaTOpHbIe MOoTeHIHabl Tenel [launnu cHmkaroTes.
[ToTeHmanel qeiiCTBYUS HEPBHBIX BOJIOKOH, OTXOAAIIUX OT Tenelr [launHu, caemyroT yactorte
pazapaxkenus 10 200-400 I'u, B unrepsaie 400-5001' 11 cOOTBETCTBHME HMMIYJIbCAIIMU YACTOTE
cTumMmyna Hapymaetcs, Boiie 500 I'i oHM nepecTaroT pearupoBath. JIroau mpu 0JJMHAKOBOM
pasapakeHUH KOKU JIaJIOHH OTMEUaloT JBa BUJA ONIYIIEHUN — BUOpanuu u Tpeneranus. Jlis
BO3HHMKHOBEHHS OIYIIEHUS BUOpaluu HeoOXxoauMa 0oJiee BhICOKAsk YaCTOTa U MEHbIIIAs
aMIUIUTY/1a, YeM JUIS OIIYIIEHUS TPETeTaHus, KOTOpoe MOABIIAETCS IpU 0oJiee HU3KUX YacTOTax,
HO Ooublelt ammmuTyze kojnebanuii. Tperneranue ucuezaer Mpu MOBEPXHOCTHON aHECTE3HH, TaK
e KaK pa3psiibl pelenTopoB, pearupyronfx Ha HU3KUe 4acTOThl BUOpanuu. MectHas
aHecTe3Ms IOBEPXHOCTHBIX CIIOEB KOXKU HE YHHUUTOKAeT BUOPAIMOHHYIO YyBCTBUTEIBHOCTH U
OTBETHI BEICOKOYACTOTHBIX PEIIENITOPOB. Y CIIOBUEM TOSBICHUS OLTYIICHHS] BUOPALIUU B KOXKE
SIBJISIETCS] OZTHOBPEMEHHOE BOBJICUCHHE B PEAKIMIO HECKOJIbKUX Tenel [launHu, moCKoIbKy
HMMEHHO B 3TOM ciy4ae pa3psa B apepeHTHBIX BOJOKHAX CTAHOBUTCS 3D (PeKTUBHBIM
CTUMYJIOM.

Haubonee moiaHo u3ydeHbl TEPMOPEIENTOPHI KOKU OOJBIIIE BCETO TEPMOPEIIETITOPOB Ha
KOYKe TOJIOBBI (JTHII0) ¥ mieu. B cpenneM Ha 1 MM MOBEPXHOCTH KOKU MPUXOIUTCS 1
Tepmopernentop. KoxxHbie TepMOpELEenTOphI ASNATCA Ha X0JIOA0BbIE U TEIUIOBbIE. B cBOIO
ouepeib, X0JI00BbIE TOPA3ACISAIOTCS Ha COOCTBEHHO XOJIOAOBEIE (CIeu(UIecKHe),
pearupyroire ToJIbKO Ha U3MEHEHUE TEMIIEPATYPbl, U TAKTUIbHO-XO0JI0I0BbIE, WU
HecnerupuIeckre, KOTOpble OJHOBPEMEHHO MOTYT OTBEYaTh M HA U3MEHEHUE TeMIIepaTypbl, U
Ha JJaBJICHUE.
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XoJ1010BBI€ pelenTopbl pacrnoararorcs Ha riyoune 0,17 MM OT HOBEpXHOCTH KOkH. Beero
ux okoso 250 Teicsiu. Pearupyror Ha U3BMEHEHUE TEMIIEPATYPbl C KOPOTKUM JIATEHTHBIM
neprozioM. ITpu 5Tom wacrora I1J] muHeiHO 3aBUCHT OT Temmeparypsl B ipeaenax ot 41° no
10° C: yem HmKe TeMIepaTypa, TEM BBIIIE YACTOTA UMITyIbcalun. ONTUMAaTbHAS
YYBCTBUTENBHOCTH B quanaszone ot 15° 10 30° C, a mo mexoTopsiM mauHbM — 10 34° C.

TenJioBble penenTOPbI 3aJ7€TaAI0T IIy0ke — Ha paccTosiHUU (0,3 MM OT IOBEPXHOCTH KOXKH.
Bcero ux oxoso 30 Teicau. PearupytoT Ha u3MEHEHHE TeMIIEpaTyphl IMHEHHO B JUana30He OT
20° 510 50° C: yem BBIIIE TemmepaTypa, TeM BbIlIe yacToTa reneparmu 171, OnTuMym
YYBCTBUTENBHOCTH B mpesienax 34° — 43° C.

Cpeny X0J010BBIX U TEIUIBIXOBBIX PELIEITOPOB UMEIOTCS pa3HbIE M0 YYBCTBUTEIBHOCTU
TIOMYJAINK PELENTOPOB: OJHU PearupyroT Ha H3MeHeHHe TeMmnepaTypsl, papaoe 0,1° C
(BBICOKOUYBCTBHTENbHBIE PELIENTOPHI), IPyTHe — HA H3MEHEHHe TeMiepaTypsl, pasHoe 1° C
(perenTopkI cpeHel YyBCTBUTENBHOCTH), TpeThl — n3MeHeHue B 10° C (BBICOKOTIOPOTOBHIE,
WM pelenTopbl HU3KON 4yBCTBUTEIBHOCTH).

Nudopmanus ot koxkHbIX perentopos uiet B LIHC no addepeHTHBIM BOJIOKHAM TpYIIIHL A-
nenbTa v no BojokHaM rpynnsl C, B ITHC ona noxoaut ¢ pa3Holi ckopocTero. BeposiTHee Beero,
YTO UMITYJIBCBI OT XOJIOJIOBBIX PELIETITOPOB HIYT MO BOJOKHAM A- JeNbTa.

Nmnynbcanus oT KOKHBIX PELeNTOPOB MOCTYMAeT B CIIMHHOM MO3T, TI€ PacoI0kKeHbI
BTOpbIE HEUPOHBI, NAIOLIUE HAYAJIO CITMHOTATIAMUYECKOMY ITyTH, KOTOPBIN 3aKaHUNBAETCS B
BEHTPO-0a3albHbBIX TAIPAX TajJamMyca, OTKyJa 4YacTh HHGOPMAIIUH MTOCTYNAET B CECHCOMOTOPHYIO
30HY KOPBI OOJIBIINX MOJYIIapUid, @ 4acTh — B TUIIOTATaMHUECKHE EHTPhI TEPMOPETYIISALUH.

Bricmisie otaenst [THC (kopa 1 numbOudeckas cuctema) o0ecnednBaoT GopMUpPOBAHUE
TETUTOOIYIIEHUS (TETUI0, XOJIOHO, TEMITIEpaTypHbIH KOM(OPT, TeMIepaTypHBIA TUCKOMQPOPT).
Omymenne koMpopTa CTPOUTCS Ha MOTOKE UMITYJIbCALUU OT TEPMOPELIETITOPOB 000JIOUKH (B
OCHOBHOM — KOXH ). [I03TOMy Opranu3m MO>KHO «0OMaHyTb) - €CJIM B YCIIOBUSX BBICOKOM
TEeMIIepaTypbl OXJIAXKAATh TEJI0 MPOXJIaJAHON BOIOM, KaK 3TO ObIBAET MPH JIETHEM KYIaHUU B
3HOM, TO CO3/1aeTCs OUIYIIEHHE TeMIIepaTypHOTro koMdopra.

4. NoutiocTpaTUBHBIN MaTepuaJ:

-Ipe3eHTalus JEKIMOHHOTO MaTepuaa;

-TJIaKaThl 10 TEME 3aHSTHS,

-pa3aTouHbIi MaTepuan (TaOIuIIbl, CXeMbl, WILTIOCTPALIUN ).
5. JIuteparypa npunoxenue Nel

6. KoHTpoJIbHBIE BONIPOCHI (00paTHAasi CBSA3b)

1. HazoBuTe ocHOBHBIE (D)YHKIIMH KOKHU?

2. HazoBuTE OCHOBHBIE OIYIIEHUS, BO3HUKAIOLIUE MPU BO3ACHCTBUY BHEITHUX (aKTOPOB Ha
KOJKHBIE TTIOKPOBBI?

3. UTo Takoe TepMOpenenTopbl?

4. Kakue TepMOpenenTopbl Bl MOXKETE HAa3BaTh?

Jleknust Ne 9

1. Tema: ®u3noa0rusi BbLAEIUTEIbHOH CHCTEMBI.
Mexanu3m Mo4eoOpa3oBaHus, ero peryJasnus. Mexanuim
MoO4e00pa30BaHMsl, MOUYEBbIACJCHUS U UX pery/sinus. Bo3pacTHbie 0co0eHHOCTH
y aerei.

2. Heib: U3y4YHUThH MPOIIECCHl MOYEOOPa30BAHUS, MOUEBBIJICIICHUS U MEXaHU3MbI UX PETYIISIIIHH.
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3. Te3ucsl Jekuun

Brienenue - yactb 0OMEHa BEIIECTB, OCYHIECTBIsIeMast ITyTEM BBIBEICHUS U3 OpraHu3Ma
KOHEYHBIX ¥ IPOMEXYTOUYHBIX IMPOTYKTOB METabO0IN3Ma, Ty)KEPOJAHBIX U U3MEHEHHBIX BEIECTB,
st oOecriedeHWs  ONTUMAIBHOTO — COCTaBa  BHYTPEHHEW  cpeiabl W HOPMAJIBHOU
KU3HENEATeNbHOCTU. llponeccsl BbIENEHUS SBISETCS HEOTHEMIIEMBIM IPU3HAKaM >KU3HHU,
MI03TOMY UX HapyIIeHHs HEen30eKHO MPUBOJAT K HapyLICHUSIM rOMeocTa3a, 0OMeHa BELECTB U
(GyHKIMIM OpraHn3Ma, MOTyT BbI3BaTh €ro I'MOeIb.

K opranam BeI/ieIeHHSI OTHOCSATCSI TOUKH, IOTOBBIE XKEJE3bl, JIETKHE, KUIIEUHUK.

[Toukamu ypanmsercs BojAa, psAA MPOAYKTOB OOMEHa BEHIECTB, HU30BITOK COJIEH,
qy)XepOJHbIE U TOKCUYECKHE MPOAYKTHI ITOCII€ UX NHAKTUBUPOBAHMSI B IPYTUX OpraHax.

MoueBble OpraHa cOCTOSAT W3 JIBYX IOYEK, SKCKPETOM KOTOPBIX SIBJISETCS Moua, U U3
OpraHoB, CIyXKaIlMX ISl CKOIJIEHUS U BBIBEIEHUS MOYM (MOYETOYHHMK, MOUYEBOM IMy3BIPH,
MOYEHCITyCKaTeIbHBIN KaHa).

CrpykTypHOi W (YHKIHMOHAJIBHOW €JUHHIIEH MMOoYeK sBisercs HePpoH, B KOTOPOM
OCYILIECTBJISIETCS BCS COBOKYITHOCTD MTPOLIECCOB 00pa30BaHUs MOYH.
Hedpon HaumHaeTcsi MUKPOCKOIMYECKOW JBYXCTEHHOM Karcyinoi, uMmeromend ¢opmy vamwu -
kancyna [lymnsackoro-boymena. Karcyna oxBaThIBaeT CIUIETEHHE KAMWJUISIPOB, MaJbIIUTHEB
KITyOOuUeK.
Ot nonoctu kancynsl Lllymnsackoro-boymena oTxoauT HavyajgbHasi 4acTh MOYEUHOTO KaHAIbIa
M3BUTON (OpMBI - HM3BUTOW KaHajieln | mopsaka (TMPOKCUMAabHBIN), HAIMPaBISIIONIUNACI K
MO3rOBOMY CIJIOI0 TOYkd. Ha rpanuiie Mexay KOPKOBBIM M MO3TOBBIM CIIOSIMH KaHAaJel[
CYXHUBAeTCs U BBIIPAMIISETCS, 00pa3yss B MO3IOBBIM CJO€ METNII0 ['eHie, COCTOSIIYI0 U3
HHUCXOJAIIEH U BOCXOAAIIEH yacTu. Bocxoasmuii mpsMoil kaHasel] B MO3TOBOM CJIO€ TIEPEXOIUT
B U3BUTOM KaHaJEI] BTOPOTO Mopsaka (AUCTalbHbBIN). JIuCTanbHBIA H3BUTON KaHAJIEI] IEPEXOUT
B cobOupaTenbHble TPYOOUKH, KOTOpPbI€ HAUMHAACh B KOPKOBOM CJIO€, MEPEXOASIT B MO3IOBOM,
JOXOJIAT 0 BEPIIMH MUPAMUJIOK U YEPEe3 COCOYKOBBIE XOJIbI OTKPHIBAIOTCS B MOUYEYHBIE TAHTJIHH.

CoryacHO COBPEMEHHBIM MpPEACTABICHUSM OO0pa3oBaHHE KOHEYHON MOYM SBISETCS
pe3ynbTaToM 3 IpoueccoB: pumpTpanuu, peadbcopOLuu U CEKpeLnu.
I'momepynspHas wnu Ki1yOouykoBas (QUIbTpalUs MPOUCXOTUT U3 IUIA3Mbl KPOBH MOYEUHOTO
kiyoouka B karncyny (Llymnsuackoro-baymena), T.e. yepe3 reMopeHanbHbll 6apbep. OuibTpanus
BOJbl M HU3BKOMOJIEKYJISPHBIX KOMIIOHEHTOB IUIa3Mbl 4epe3 KIyOOUYKOBBIH  (UIBTP
MaJIOTPOHUIIAEMBI JJI1 BBICOKOMOJIEKYJISIPHBIX BEIIECTB, OOYCIOBJIEHO Pa3HOCTHIO MEXIY
THAPOCTATUYECKUM JaBJICHHEM KpOBM B Kamwuisgpax kiaybouka (70-80 wmm  pT.cT.),
OHKOJIOTUYECKUM JaBJICHHEM OeIKOB IU1a3Mbl KpoBU (25-30 MM.PT.CT.) M TUAPOCTATHUYECKUM
JaBJICHUEM yabTpa-(GuiabTpaTta IUIa3Mbl KPOBU B Kamcyie kiyoouka (okoimo 20 MM.pPT.CT.)
spdexTUBHOE PUIBTPALIMOHHOE JAaBIICHHE, ONPEAEIISIONIEe CKOPOCTh KIIyOOUKOBOM (PUIBTpAIUH,
paBHO 20 M.pT.cT. OO11as NOBEPXHOCTh KaIMUIAPOB KIyOouKa JOCTHraer moaropa - 2 m 2/100
rpaMMoOB nouku. OuibTpyromias MeMOpaHa, CTOsIIas Ha MMyTH KUAKOCTH U3 MPOCBETa KamuusIpa
B TOJIOCTh Kamcynbl KIyOOYKa, COCTOMT W3 3 CIIO€B: SHIOTEIHAIBHBIX KIETOK, 0a3anbHOMN
MeMOpaHbl U AMUTENHATBHBIX KJIETOK SHAOLMTOB. B cyTkH y B3pocioro yenoBeka oOpasyercs
150-180 1 nepBUYHON MOYH.

[TepBuunas moua u3 karcyinsl [llymnsackoro-boymena nocrynaer B noueuHble KaHaNbIIbI,
IJie IPOUCXOAUT 0OpaTHOE BCAChIBAHUE, T.€. peadbcopO1Ms BOIbI M HEKOTOPHIX BELIECTB, KOTOPHIE
COJIep>KaTcs B MEPBUYHOM MOYe B KpoBb. OOpaTHOE BCACHIBAHUE PA3IMUHBIX BEIIECTB B MOYEYHBIX
KaHaJbI[aX 00ecreurnBaeTcss aKTUBHBIM M MACCHUBHBIM TpaHcrmopTaM. OOpaTHOMY BCAChIBAHUIO
nozBepratorcss 99% BoABI, a Takke BCE HEOOXOAUMO Ui JKU3HEAEATEIbHOCTU BELIECTBA, a
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BCACHIBAIOIIUE BEIIECTBA KOHIICHTPUPYIOTCA M BBIBOJSTCS U3 KOHILIEHTPAIlMU B JaHHOE Bpems. B
MPOKCUMAJILHOM OT/esie HedpoHa peadbcopOuMsi HATpHsi, Kajus, XJOpa M BOJbI SBISETCA
IIOCTOSIHHOM BeNM4YMHOM (oOnuraTtHast peabcopOuusi). B aucranbHBIX M3BUTBHIX KaHAJbLax U
coOuparenpbHBIX TPyOKaxX MOHOB M BOJBI MOXKET PETYIUPOBATHCS €€ BEIMYUHA H3MEHSETCS B
3aBUCUMOCTH OT (DYHKIIMOHAJILHOTO COCTOSIHUS opranu3ma ((axkynpraTuBHas peadcopOius).
Kananp1pl modyex crnocoOHbBI CEKPETHPOBATh HEKOTOPHIE BEIIECTBA; aHTUOMOTHUKH, JIEBOMUIIETHH,
CTPENTOMMIIMH, MOHOMUIIUH, KAHAMUITUH U.T.]I.

[Tpu 0OBIYHOM BOJIHOM PEXHMME 3a CYTKH BBIAEIsAECTCS OKoJio 1-1,5 1 Mouwm.

AKT MOYEHCTTYCKaHUsI SIBIISETCA CJIOXKHBIM  peQUIEKTOpHBIM TporieccoMm. LleHTp
MOYEHUCITyCKaHus pacmoiiokeH Bo [I-1V kpecToBbIX cerMeHTaX CHIUHHOTO MO3Ta M HaXOIUTCS MO
KOHTPOJIEM HEWPOHOB, PACIOJIOKEHHBIX BBIIIE€ IEHTPOB MO3ra, BKJIIOYAs M KOPY TOJOBHOTO
Mo3ra.

Mouencnyckanue MPOUCXOAUT BCIEACTBUE BO3OYKICHHS HEPBHBIX 00pa30BaHUN MOYEBOTO
My3bIpsi ¥ MOYEHCIycKaTelbHOTO KaHama. Korma P Moum mpu HamoJHEHWM MOYH ITY3bIPs
nocturaer 12-15 cM BOJ.CT. - pacTsHDKEHHE CTEHOK, YTO pa3/ipa)kaeT YyBCTBHUTEIIBHBIM HEPBHBIE
OKOHYAHHUS MOYEBOTO My3bIpsi. AGdepeHTHbIE CUTHAIBI JOCTHTAIOT IEHTPAa MOYCOTICICHUS B
CIIMHHOM MO3T€, OTKyJla TI0 MapacHMIIATUYECKHUM HEpPBaM IMOCTYIMAIT K MOUYEBOMY ITY3BIPIO U
BBI3BIBAIOT COKPAIICHHS €r0 CTEHOK.

Brigenstor ¢a3y Hakoruierus Moun. OHa mMpoaospKaeTcst OT 2—3 JacoB 10 5 4acoB U Oosiee.
IlooToMy B HOpME 3a CYTKH OCYIIECTBIsICTCS 4—6 omopoxkHeHHH. HempemMeHHBIM yCIIOBHEM
HAKOIUICHUs] MOYM B MOYEBOM ITy3bIpE SIBJISIETCS 3aKPBITHIM MPOCBET BHYTPEHHETO OTBEPCTHS
MOYEHCITyCKaTeIbHOTO KaHajla. JTo ompenensercs (yHKIueH 3aMbIKaTeIbHOTO arapara
TPEYroJbHUKAa M HICHKH MOYEBOTO Iy3bIps, a TaKKe COKpAIllEHHEM IONEPEeYHOI0I0CaTOro
chuHkTepa yperpbl. MBbIIIIBl Ta30BOrO0 JHA M MOYEINOJIOBOM auadparMbel CrOCOOCTBYIOT
HAKOIUICHUIO MOYHY B My3bIpe. biaronaps HUM nojep KUBaeTCsl ONpeesieHHOe (HEMOIBUKHOE)
MOJIOKEHHE MOYEBOTO IY3bIPS M COXpaHEHUE MY3bIPHO-PEKTalbHOrO Yyria. Eciu ToHyc
MOYETOJIOBOM AuadparMbl CHUXKAETCS, TO 3TO MOKET MPUBOJUTH K HEACPKAHUIO MOYU MPHU
Kallule, CMexe, HaTYKMBaHUU, PU3NUECKON HAarpy3Ke (3T0 ObIBACT HEPEAKO Y KEHIIHH).

Cpa3y nociie onopoXHEHUSI MOYEeBOW My3bIPh a0COOTHO MYCT, T. €. OCTATOYHOU Mouu HeT. B
MOMEHT HAMOJIHEHHsI My3bIps IPU BJ0XE BHYTPUITY3bIPHOE JaBJICHHE BO3PACTAET, a IIPU BBIJOXE
— cHmkaetcs. [locTymieHnrne Mo4YM U3 MOYETOUYHMKA MPOUCXOIUT B MOMEHT BBIIOXA, T. €. MpHU
CHIDKCHMM JaBJICHHUS BHYTpU My3bIps. Kaxmas moprus Bomiedmeld Moud (Kak SJIEKTPOJIHT)
MOPO’KJIAET BOJIHY COKpAIIeHHUsI, Oaroapsi KOTOPOi 3aKpbIBaeTCs IIeHKa ypeTphl, 3aKphIBAIOTCS
yCThbS MOUETOYHHUKA, CIIEA0BATEIbHO, 3Ta BOJIHA CIIOCOOCTBYET YAepKaHUIO MOYH B my3sipe. [1o
Mepe HaIOJIHEHUSI MOYEBOTO Iy3bIPS aMILIUTY/A IbIXaTeIbHBIX KOJIeOaHU TaBlIEHUS B IIPOCBETE
MOYEBOT'O IMy3bIPsl IPOTPECCUBHO YMEHBIIIAETCA. ITO 00YCIOBIEHO TEM, YTO MO0 MEpPE HATIOJIHEHUS
My3BIPsl JETPY30p CHIDKAET CBOM TOHYC M BO30YAMMOCTH. [Ipy MenneHHOM MOCTYIJIEHUU MOYHU
MIPOUCXOUT afanTanus AeTPy30pa K Harpy3ke, ero BO30yIMMOCTh CHUXKAETCS, a TOHYC Majaer.
Ecnu xe HamonHeHue My3bIps UIET OYEeHb OBICTPO, aJanTalus He yclieBaeT MPOU3OUTH. DTO
BBI3BIBAET pe(hICKTOPHOE MOBBIIIEHHE BHYTPUITY3BIPHOTO JIaBIECHUS, MTO3bIB K MOUEHCITYCKAHUIO.

B HopMme B (azy HamomHeHHs AETPY30p oOecreunBaeT cTabmiIbHOE, HeBbIcOKoe (0 15 cm
BOJTHOTO CT0JI0a) TaBJICHHE BHYTPH IMY3bIPs, & 3aMbIKATEIbHBIN anmapaT My3bIpst U YpeTpalbHbII
cUHKTEp MPU ITOM COXPAHSIOT BBICOKOE AaBieHue (60 MM BOJHOTO CT0JI0Q), YTO MPETSITCTBYET
MOCTYIJIEHUIO MOYHU B YPETPY.

[To Mepe 3anonHeHUs: My3bIps MPOUCXOAUT POCT BHYTPUIY3bIpHOTO nAaBiieHus. M korjga 31o
JABJICHUE JIOCTHUTaeT JOCTATOYHO OOJBIINX 3HAYCHHM, BO3HUKAET peQIeKC TOPMOKEHUS
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MOYe00pa30BaHUs: CHUKACTCS TTOYCYHBIH KPOBOTOK M YMCHBINACTCS 00BEM (PHIIBTPAITHH.

Crnenyer MOTYEpPKHYTh, YTO TOJMOOHBIN pedieKc, OOYCIOBICHHBIM BIMSHAEM Ha TOHYC
MPUHOCAIINX apTEPHOJI, BOZHUKACT MPHU MEPEHATIOTHEHUH MOYOH JIF00OT0 y4acTKa — JIOXaHKH,
MOYETOYHHUKA, MOYEBOTO ITy3BIPSI.

YaepkaHue MOYM B MOYEBOM ITy3bIpe oOecreunBacTcs 3a cueT (YHKIIMOHUPOBAHUS MICHKU
MOYEBOTO ITY3bIPS M BHYTPEHHETO OTBEPCTHSI YpeTphl. XOTS B 3TOW 30HE HET MHUPKYISIPHBIX
TJIAJIKAX MBIIII, T. €. THIWYHBIX COUHKTEPOB, HO 3alMpaHUe CYIIECTBYET — OHO OOYCIIOBIICHO
HaJIMYMEM KaBEPHO3HOTO MEXaHW3Ma — sI3bIYKa MOYEBOTO My3bIps. VHHepBarwms JeTpy3opa
OCYIIIECTBIISIETCS 3a CUET XOJIMHEPTHYCCKUX BOJIOKOH, KOTOpBHIC AKTHBHPYIOT JETPY30p U
BBI3BIBAIOT OTMOPOKHEHHUE MOYEBOTO ITY3BIPS, a TAKKE CHMITATHYCCKHMMH BOJIOKHaMHu. bera-
aJpEHOPENENTOPbl MPEUMYIIIECTBEHHO JIOKAJIM30BaHbBI B TeJle U JHE My3bipsa. Aubda-
aJIPEHOPEIENTOPhl HAXOJATCS B OONacTH IIeWKH. TakuMm 00pa3oMm, 3a CYET CHMIIATHYCCKHUX
BIIMSTHUH MIPOUCXOIUT 3alMUPaHe MOYEBOTO MMy3bIps (asibda-a¢dekT) u pacciadieHue aeTpysopa
(6era-addexr).

Axm moueucnyckanus (onopodcuernue). [Ilpu 1ocTHXREHUN HOPMATBHOW €MKOCTH ITYy3bIpS —
150—250 ™1, ycuiauBaeTcs MOTOK HMITYJIBCOB OT OapoperenTtopoB W MEXaHOPEIEHTOPOB B
CIMHAJIbHBIC IIEHTPBI Moueuctyckanus (11, bz, 8—84), ? Takke B BBIIIEPACITIONOKECHHBIC OTICIIBI
IHHC — k neHTpy MOYEHCIYyCKaHHs B THIOTAIaMyce U K Kope OoibInux rmoiymapuii. [lo mepe
HaKOIUICHHUS] MOYX YaCcTOTa TeHepaliy MOTEHIINANIOB JEHCTBUS BO3PACTAET, U BO3HUKAET MO3bIB K
MOYEHCITYCKaHUIO U MOYEUCITycKaTeNIbHbIN peduiekc. B ¢dusnonornuyeckux ycrnoBusx pediiekc
MOXXET OBbITh MPOW3BOJBHO BBI3BAH WJIM MOJABICH. AKT MOYEHCITyCKaHUS HJET Onaroaaps
cokpaieHuio aerpyzopa. Korga moueucnyckaHue HauyMHaeTCs, JaBJICHHE B MOYEBOM ITy3bIpe
CHIDKaeTcs, ¥ NoTok uMiynscoB B LIHC ymeHnbI1aetcs, HO 0ropo>kHEHHE MPOI0JIKAETCS, TaK Kak,
U7 1o ypeTpe, Moya (Kak 3JIEKTPOJIUT) BO30YKIaeT MMEIOIIUEcs 37eCh PELEeNnTOpbl, KOTOPbIe
MOJJIEP>KUBAIOT COKpAIllEHUE JeTPYy30pa.

1) IlepBblii (YHKIMOHATBHBIM KPYT COEOUHSET JBUTATENbHBbIE LEHTPHl MYCKYJIaTyphl
MOYEBOIO Iy3bIpsi, HAXOMAAILIUECS B JIOOHBIX JOJSAX OOJIBIIUX MOJYIIAPHHM, C PETUKYISPHOM
dbopmaneld. ITOT KpYyr CBS3BIBACT MEXAYy COO0ON Talamyc, Oa3alibHbIE siipa U JIUMOUYECKYIO
cucremy. KakoB ¢usnonoruueckuii cmpici 3toro kpyra? Korna B pe3ynbraTe IOTOKa UMITYIbCOB
0T 6apo- U MEXaHOPELENTOPOB MY3bIPsi BO3HUKAET PedIIEKTOPHOE MOBHIIICHUE TOHYCA JeTPY30Pa,
TO OTOa3albHBIX fAJIEp U OT JUMOMYECKONH CHCTEMbl K CHUHAJIBHBIM ILIEHTPaM MOCTYHAOT
TOpMO3HbIe BiusHUSA. Ho yepe3 kopy OOJBIIMX MONMyIIApUi OCYIIECTBISETCS MPOU3BOJIbHAS
perynanus akTa MOYEUCITyCKaHHUs. DTOT KPYr CO3pPEBacT B OHTOTCHE3€ B IMEPBbIE TOJAbI, a B
CTapOCTH — pa3pyIIaeTcs.

2) Bropoit (GyHKIIHOHATBHBIH KPYyr — 3TO IYyTH OT PELIENTOPOB MOYEBOTO Iy3bIPS JIO IIEHTPOB
MOYEHCITYCKaHUsI B PeTUKYIApHOM hopManinu. OT HUX HAUMHAIOTCS PETUKYIOCIUHATIBHBIC TTYTH,
UTPAIOIUE OMpPENEICHHYI0 POJb B aKTHBAIMM COMATHYECKON MYCKYIaTyphl, MPUHUMAOIIEH
y4acTHUe B aKTe

Mouyeucnyckanus. B 1enoMm, 3amaga 3Toro Kpyra — Co37aHH€ KOOPAMHHPOBAHHOTO pedrekca
MOYEHCITYCKaHHsI JOCTATOYHOW MPOJOJDKUTENBHOCTH A0 TMOJHOTO OMOPOXKHEHHS MOUYEBOTO

y3bIpSL.

3) Tperuit kpyr — Ha4YMHAETCSI OT PEIENTOPOB JAETPY30pa, MOTOK UMITYJIBCOB OT KOTOPBIX
JOCTUTaeT MOTOHEUPOHOB KPECTIIOBOTO OT/I€NIa CHMHHOTO MO3Ta. 3a CUET ATOrO IMYTH TOPMO3SATCA
MOTOHEHPOHBI, UHHEPBUPYIOLIUE MEPUYPETPAIbHYIO MYCKYJNATYpy, MO3TOMY IMPOUCXOJUT €€
paccrnabieHue, 4To crnocoOCTBYET MOYEHUCITYCKAHUIO.
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4) YerBepThlil Kpyr — Onarojapsi HEMy OCYIIECTBIIIETCSI CErMEHTapHasi HNHHEPBALU
MIONIEPEYHOII0NIOCATON EpUypeTpaIbHON MycKynaTypsl. CynpacnuHanbHbIN IyTh UAET OT
PELEnTOPOB PacTsHKEHUS MBIIII] TA30BOIO JTHA K TaJaMycy, a 3aTeM K KOpe, OTKy/1a 1o
[MPaMHUIHOMY IIyTH CUTHAJIBI UAYT K MBIIIIAM TazoBoro aHa. Koraa aToT myTh HapyiaeTcsi, TO
BO3HHUKAET CIIa3M MONEPEYHONOI0CaTOr0 cpuHKTepa yperpbl. CerMeHTapHbIH IMyTh
MIPEJICTaBIsIeT COOON MOTOK UMITYJIHCOB OT PELENTOPOB PACTSHKEHMSI TA30BbIX MBIIIIT K
MOTOHEHPOHAaM CIIMHHOTO MO3r'a, a OT HUX — K Ta30BbIM MbllIIaM. Korzia aToT myTh HapyIileH,
TO BO3HUKAET CTOMKOE pacciiabiieHre MoNepeyHONI0I0CaTOT0 COUHKTEPA.

S)areiit kpyr — oOecneunBaeT mepenadyy MOTOKAa HMIIYJIbCOB OT PELENTOPOB YPETpPhl K
CIIMHHOMO3IOBBIM LIEHTPaM MOYEHCIYCKaHHUs, Ojarojaps 3TOMY ONOPOKHEHHE 3aKaHUMBAETCS
JIUIIb NTPH MOJTHOM BbICBOOOKIEHUH MOYEBOIO My3bIPS.

4. UurocTpaTuBHBINA MaTepHaJ:

-Ipe3eHTalus JEKIIMOHHOTO MaTepuaa;

-TJIaKaThl 110 TEME 3aHSTHS;

-pa3gaTouHbIi MaTepuan (TabauIbl, CXEMBbI, HILTIOCTPAIUH ).

5.JIutepatypa npuioxenue Nel

6.KoHTpoJIbHBIE BONIPOCHI (00paTHAasi CBA3b)

1. Yro sBnsieTcs CTpyKTYpHO-(YHKIIMOHATBLHON €IUHUATICH MOYeK?

2. Ckompko (ha3 mporiecca MoueoOpa3oBaHUs?

3. Kak ocymiecTBisiercs perymsius MoueoOpa3oBaHus?

4. TIpu xakoM P MouM npu HanmoIHEHUH MOYHM My3bIPs] BOSHUKAET MO3bIB HA MOYEHCITyCKaHUE?
5. CkoJibKO (hYHKIIMOHAJIBHBIX KPYTOB B MIPOLIECCE aKTa MOYEHCITYCKaHU ?

6. Kak ocymiecTBisieTcs peryssius MOUYEHCITYyCKaHUs?

Jlexkua NelO

1. Tema: PenpoaykTuBHasi cucremMa 4dejioBeka. MysKCKasi U 5KEHCKasl MOJIOBbIe CHCTEMBI.
Bo3pacTabie ocobeHHoCcTH. Bo3pacTHBIE 0COOCHHOCTH Yy JeTei.

2. leb: U3y4UTh PENPOAYKTUBHYIO CHCTEMY YEJIOBEKa, €€ BO3PAaCTHbIE 0COOEHHOCTH, (YHKIINH
MYKCKOM M JKEHCKOM TIOJIOBBIX CHCTEM M (DYyHKIMOHAJIbHbIE OCOOEHHOCTH >KEHCKOU
PENpOAYKTUBHOU CUCTEMBI.

3. Te3ucel JeKINA

[TonoBas cuctema yesnoBeKa BHIOIHSAET PENPOAYKTUBHYIO (hYHKITHIO.

[TonoBeie »xene3bl (TOHAABI) BBIPAOATHIBAIOT MOJIOBBIE TOpMOHBL. K HUM OTHOCATCA
KEHCKHE II0JIOBBIE TOPMOHBI, B TOM WYHCIIE, SCTPOTEHBI (ICTPOH, ACTPATMON U OSCTPUOIN),
MIPOTECTUHBI (B TOM YHCJIE — MPOTECTEPOH), a TAKKE MYXKCKHE TI0JIOBbIE TOPMOHBI — aHAPOTEHBI
(B TOM umcie — TecTocTepoH). Bce OHU SABIAIOTCS TOPMOHAMH CTEPOMIHOW MPHPOJIBL,
CHUHTE3UPYEMBIMU W3 €IMHOTO MpEAIlECTBEHHHKAa — XoJiecTepuHa. K IOJIOBBIM TopMOHam
clieyeT TaKKe OTHECTH TOpPMOHalbHbIE (DAKTOPHI, KOTOpPHIE YYAaCTBYIOT B PETYISALUU HX
NPOAYKIMH — TroHanonnbeput, Gommurponul (OPCIT — dommukynocTuMyIupyromuii ropMoH),
motpornuH (JIT — mroremHusupyromuii ropmoH). B paMkax ropMOHaNbHOW perynsiuu
MPOLIECCOB PAa3MHOXKEHHSI pacCMaTPUBAETCS TaKXKe TPyINna TOPMOHOB, BBIPAOATHIBAEMBIX B
IUIAllEHTE, B TOM YUCJIE XOPUOHWYECKUI FOHAJOTPONINH, XOPUOHUUYECKUH COMaTOMaMMOTPONHH
(TManeHTapHbBI JIAKTOTEH), a TaKXkKe TOPMOH aJeHOoTUrnopu3a —IpPONAKTHH U  (PAKTOPHI,
pEryIUPYIOLIUE €ro MPOAYKIMIO — MPOJAKTOCTaTHH U Mpo- JakronubepuH. Kpome Ttoro, B
MOCIIEIHUE TOJBl OOHAPY)KEHBI BEIIECTBA, WIpAIOIIUE ONPEACTICHHYIO POJb B PErYISLUU
PENpPOAYKTUBHON (DYHKITUYM YeTOBEKa, HAIpUMep, UHTUOWH, pellakcuH, (PaKTop, MHTUOUPYIOLTUI
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pa3zBuTue MioJiepoBa MpoToKa u Jip.

MykcKkue MOJIOBbIE TOPMOHBI BBIPAOATHIBAIOTCS Y MY)KUYMH U JKCHIIUH B HAAMOYCYHHKAX
(ceryaTast 30Ha KOpBbI), B SIMUKAaX MY)KUMH U B SIMUHUKE (HApYKHbBI TeKa — CJIOW ) JKEHIIMH.
OcHOBHOE MECTO MPOAYKIIMH aHAPOTEHOB — SIUYKO.

SAudko mpencraBiseT COO0OM MYXKCKYIO IIOJIOBYIO TOHAAy, B KOTOPOW MPOUCXOIMT
CriepMaToreHe3 | MpOAYKIMs aHaporeHoB. CrepmaToreHe3 OCYIIECTBIAETCS B H3BUTHIX
KaHaJIbIIaX, KOTOPBIC BBHICTJIAHBI TMEPBUYHBIMHU TMOJOBBIMH KJIETKAMH — CIEPMATOTOHUSMH M
kietkamu Cepronu. Knetkn Cepronu MUTAIOT CHEpMaTO30MAbl. AHIPOTEHBI MPOAYIIUPYIOTCS
KieTkamu Jledaura — 3T0 HHTEPCTUIIMATIBHBIE KIIETKH SMYKa, COBOKYITHOCTh ATHX KJIETOK YacTO
Ha3bIBAIOT IMyOepTaTHOM xkene30i. CHHTE3UPYIOTCS aHIPOTeHBl M3 XOJIECTEPUHA, TJIABHBIM
o6pazom o BiustHueM OCI u JIT'.

dusnonornyeckue 3PQPEeKTrl TECTOCTEPOHA: — YJIaCTBYET B IOJIOBOM IuU(hepeHIIMpPOBKe
TOHA/BI U B Pa3BUTHH TEPBUYHBIX IMMOJOBBIX MPU3HAKOB (BHYTPEHHUX M HAPYKHBIX TMOJOBBIX
OpraHoOB), B Pa3BUTHH BTOPUYHBIX IMOJOBBIX MTPU3HAKOB (OBOJIOCEHUE M OPraHMU3aIMs CKEJIeTa 10
MYKCKOMY THUITY);

— CTUMYJIUPYET POCT CKeJeTa W BCEX TKAHEW OpraHuW3Ma, YCKOPSET CO3PEBaHUE CKENeTa,
mpeKpamiaeT MuQpU3apHbIA POCT TPYOUaTHIX KOCTEH, YeM OTPaHUYHMBAECT POCT OpPraHm3Ma B
JUTHHY;

— o0Omanaer anabomueckuM 3PHEKTOM — CTUMYITHPYET OCIIKOBBIN CUHTE3 B CKEJIETHON
MYCKYJaType, B IpYrUX TKaHSX;

— olecneynBaeT JMOUI0 M TIOTCHIINIO, 00ECIICYHBACT MY>KCKOU THII MIOJIOBOTO TIOBEICHHS;

— y4acTBYET B PEryJISLHMU cliepMaToreHesa (3a c4et Bo3/IeicTBUs Ha KieTku CepTouin).
N30bITOUHOE coZiepyKaHue TECTOCTEPOHA BBI3BIBAET TUIIEPCEKCYATbHOCTD, TIOBBIIIEHHBIH pOCT
BOJIOC.

Perynsuus ypoBHS TECTOCTEPOHA OCYILIECTBIISICTCS 3a CUET €ro MPSIMOTO BIUSHUS Ha TUTIOTaIaMycC
(roHaIONMMOEPUHIIPOIYLIUPYIOIIE ~ HEHPOHBI ~ TOHMYECKOTO  IEHTpa —»  BBIJICJICHUE
roHajonudepuna —» BbiaeneHue JII' —» npoaykius TectocTepoHa B sMuke kieTkamu Jlednura.
Korpa ypoBeHb TecTocTepoHa MOBBILIEH, MPOIYKIIUSI TOHAA0IMOEpUHA CHIKAETCA U HA000POT.
Xenckas mosioBasi CUCTEMa BBITIOJIHSAET PENPOAYKTUBHYIO (DYHKIIHIO.

Bo Bpemsi OepeMEHHOCTH TIPOTECTEPOH BMECT€ C OCTPOT€HAMH CIIOCOOCTBYET
MOP(OJIOTrHYECKUM TEepecTpoiikaM B MaTKe, MHOMETPUH, MOJIOYHBIX >kejie3aX. CuuTanock, 4To
MIPOTECTEPOH TOPMO3UT COKPATUTEIbHYIO JEATEIbHOCTh MAaTKu U ONOKUpYeT 3(hGhEKThI
CTUMYJISITOPOB, CIIOCOOCTBYET BhIHAIIMBaHUIO uiofa. lllupokoe pacmpocTpaHeHue Mmoay4yuia B
50—60-¢ ronsl Teopus mporecTepoHoBoro 61oka Yamo. B onbiTax Ha KUBOTHBIX MMOKa3aHO, YTO
poIbl HE MOTYT HayaThbCs, €CIH YPOBEHb MPOIYKIMH MPOTeCTEpOHA HE CHUBHTCA 0
MUHUMAJbHBIX 3HAUEHUW. DTO THIMHYHO JUIS KPOJHWKA, KPBICHI, CBUHBH. Y JKEHIIHH, OJHAKO,
cuTyanus uHas. HakanyHe pooB ypoBeHb IIporecTepoHa He TOJIbKO HE CHIDKAETCS, a HA000POT,
MMeeT TEHIECHIMIO K MOBbImIeHWI0. CleoBaTeNbHO, POl Y JKEHIIUH MPOXoAaT Ha (oHe
BBICOKOTO COJAEp:KaHHsI TMPOrecTepoHa. 3HAYMUT, MPOTECTEPOH HE CHOCOOEH TOPMO3UTh
COKPaTUTENbHYIO JIEATEIbHOCTh MAaTKH Y )KEHIIMH? BeposATHO, 3TO MOJI0KEHHUE CIIPABEITUBO 115
2-r0 U 3-TO TPUMECTPOB OEpEeMEHHOCTH, KOTJIa Ha MOMOIIL MPOTeCTEPOHOBOMY MEXaHU3MY
MPUXOAUT OeTa-apEeHOPELENITOPHBI MHTUOMPYIOMNA MeXaHW3M, BBI3BIBAIOIIMI YTHETEHUE
CHIOHTAHHOM M BBI3BAHHOW COKpPATUTEIBHOM aKTUBHOCTH MHOMETpusi. B mepBoM Tpumectpe
MPOreCTEPOH, BO3MOKHO, BCE-TAKU OKa3bIBAET MPSIMOE TOPMO3HOE BIMAHUE HA MATKY: MPU €r0
HEJ0CTAaTOYHOCTH UMEET MECTO YTpo3a MpephIBaHUsl OEPEMEHHOCTH WIJIM BBIKUIBIII.

B ciydae eciu nmpoucxoauT OMJIOJOTBOPEHUE SIMIIEKIETKH, TO XOPUOHUYECKUN TOHAOTPOIHH,
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MPOAYLIMPYEMBIN C IEPBBIX K€ YaCOB CYIIECTBOBAHMUS OIUIOJIOTBOPEHHOM SIMIEKIETKH, a B
MOCJEAYIONEM — U IUIAIICHTAPHBINA JIAKTOTE€H MOJICPKUBAIOT MPOIYKIIMIO MPOTeCTepoHa B
xentoMm Tene. [locne popmMupoBaHus MIANEHTHI POJIb KEATOrO TeJia CHUYKACTCS, HO BCE-TAKHU JI0
KOHIIa OEpPEMEHHOCTH OHO MPOJI0JDKAET (YHKIIMOHUPOBATH KAK HCTOYHUK ITPOTECTEpOHA.

[Ipu oTcyrcTBUM cCUTHaJNA OT SAMIEKICTKA (OTCYTCTBHM XOPHOHMYECKOTO TOHAJOTPOIMHA)
MPOUCXOUT PEIYKIIUS KEITOTO TeJla CO CHUKEHUEM MPOIYKIIMHU ITporectepona. BepositHo, 3TOT
MPOIIECC MPOUCXOIUT MO BIUSHUEM MTPOCTArIaHMHOB, YPOBEHb KOTOPHIX K KOHITY JIFOTEMHOBOM
(ha3pl 1HKIa BO3pACTACT U MPUBOJUT K U3MEHEHUIO STMYHUKOBOTO KPOBOTOKA, YTO M BBHI3BIBAET
JIOTEONU3 — PEAYKIHI0 KenaToro Tena. OIHOBPEMEHHO MPOCTAryiaHIWHbl aKTUBUPYIOT
npoaykiuo OCI', u Ha HoHE yMEHBIIEHUS YPOBHS MPOTECTEpOHA U MPOJAKTHUHA MPOUCXOIUT
YCWJICHHE BBIICTICHUS W3 TOHUYECKOTO IEHTpa TUIoTajgamyca TOHaI0IMOeprHa, YTO YCUITUBAET
npoaykiuio @CI' u JIT'. [{luki BHOBb MOBTOPSETCS.

[TpunATO paznuyaTh SUYHUKOBBIN IIUKJI U MATOYHBIN LK.

V XeHIMH BeCh MEHCTPYaIbHBIM LIUKJI, B CPEAHEM, MPOIoLKaeTcs 28 mHer. Y J9acTv KEHIIHH -
21, 26 wnm 32 s, [Ipu 28-1HEBHOM MUKIIE SHYHUKOBBIN ITUKII COCTOUT U3 TpeX (a3, Kakaas u3
KOTOPBIX 3aHUMAET CIEAYIONIUNA MMPOMEKYTOK BPEMEHH:

1) donmnmukynsapuas paza — ¢ 1 mo 14 meHp nukia;

2) oBynsaTopHas ¢aza uiau (aza oByisiiuu — 14-i 1eHb 1IUKIIA;

3) morenHoBas ¢aza — ¢ 15 mo 28 neHs.

COOTBETCTBEHHO, YPOBEHB IOJIOBBIX TOPMOHOB MEHSETCS Tak: B (POJUTUKYISIpHYIO a3y MK
MOCTENEHHO BO3pacTacT YPOBEHBb 3CTPOTECHOB, JOCTUTAas MaKCMMyMa K MOMEHTY OBYJISIWU (a
TOYHEE

— 32 CYTKH JI0 OBYJISIIIMK), a ¢ 15 MHA — C Havasia JIOTeHnHOBOH (pa3el — mpeodiaiaeT ypoBeHb
MPOrecTepoHa.

B maTtke, B ee SHIOMETPUH B TIEPUOJ] LIMKJIA TPOUCXOIAT ONIpeAeieHHbIE u3MeHeHus. VX aensT Ha
4 da3pl: qecKkBamMaIiu, pereHepauu, Ipoarudepani 1 CEKPEIHH.

Daza deckeamayuu NPECTABIAECT COO0H OTTOPIKEHUE SHIOMETpHs — MeHCTpyaruto. OHa ((aza)
npogoipkaercss 3—5 nmHed. [louTtn mapamienbHO ¢ HelW HayumHaeTrcs ¢asza pereHepaluyd —
BOCCTAHOBJICHHUS SHIOMETPHUsI, KOTOpas 3aBepIaeTcss K S—=O6 THIO0 OT MepBOTO JHS MEHCTPYaIlUH.
3arem HactymaeT (haza nmposrdepani — pocT SHAOMETPHS, pa3BUTHE B HeM kelie3. da3a aures
1o 14 nus (1o momenta oByssinun). ®aza cekpert — oT 15 10 28 IHS BKIFOYUTEIBHO — IO
BJIMSTHUEM IIPOTECTEPOHA HKeEJIE3bl IHAOMETPHUS HAUMHAIOT PO IYLIMPOBATh CEKPET, COACPKAIIMUMI
ruKoreH. TakuM oOpa3om, B 3TOH ¢aze CIM3UcTas MaTKA TOTOBA MPUHATH JJIS JTaJbHEUIIETO
Pa3BUTHUS OIUVIOJJOTBOPEHHYIO AMIIEKIETKY. 3aT€M 3a CUET CY>KEHHS COCY0B MPOUCXOIUT HEKPO3
Y HaYWHAETCs BHOBH (pa3a JecKBaMaIuu (OTTOPKECHHS YHIOMETPHSA).

Cekper MOJIOKAa — 3TO MOJIOYHBIN KUp, JIakTo3a (MOJIOUHBIM caxap), OelkH, Boja,
MHHEpaJbHbIE COJMU. MOJIOUHBIN KUP — 3TO CMECHh JIMIUAOB: TPUTIIMIIEPUJIOB, AUTTULEPUAOB,
MOHOTJIMIIEPUOB, CBOOOJHBIX JKHPHBIX KHCIOT, (hOChONMIHMIOB M CTEpUHOB. Bce KupHbIe
KHUCIJIOTBI, BXOJSIIME B COCTAaB MOJIOKA, CHUHTE3UPYIOTCS HEMOCPEJICTBEHHO B AJIbBEOJISIPHBIX
KJIETKaX, YaCTUYHO K€ — MOCTYMAaroT U3 KpoBU. Karuist ’upa BBITAIKUBACTCS B POCBET aJIbBEOJIbI
3a CueT Mmpollecca, SK301MT03a (aKTUBHO). benku Toke CHHTE3UPYIOTCS BHYTPU allbBEOJISIPHBIX
KIIETOK — W3 aMHHOKHCJIOT, MPUHOCUMBIX C KpoBbIO. OCHOBHOM O€IOK MOJIOKa — Ka3eHH.
JlakTo3a CUHTE3UPYETCs U3 TIIFOKO3bI TOXKE B aIbBEOJISIPHBIX KlIETKaX— B amnmnapare [ oiabpku.

4. MiuniocTpanMOHHbINA MaTepuaJ:
- IIpe3eHTalus JEKIIMOHHOTO MaTepHuana;
- TJTAKaThI 110 TEME 3aHSITHS;
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- TAOJIMIIbI, CXEMBI.

. JIuteparypa: cmotpure npuioxenue Nel.

. KouTposibHbIe BONpockl (00paTHAasi CBSA3b)

. Kakyro QpyHKIHIO BBITIOTHSET MOJIOBAst CUCTEMA YEIIOBEKa?

. Kakumu opranamu npeacrapiieHa My»KcKas 110JI0Basi cuctrema?

. Kakue ropMoHb!I BBIIEISIOTCS MYKCKUMU TOHaAaMU?

. Kakyro ¢yHKIIMIO BBITIOJIHSAET KEHCKasl M0JI0Bast cuctema?

. Kakue GpyHk1ny BHINOTHSAIOT MOJIOUHBIE KeENe3bl?

. K xene3am BHelIHel Wi BHYTpEHHEW CEKpEIIUU OTHOCSTCS MOJIOYHBIE JKee3bl?

*[Ipy  JUCTaHIIMOHHOM OOy4YeHHWH TpoBoaaTcs on-line Jekuuu B BHAEC JEMOHCTpaIMU
npe3eHTanuii Ha matdpopmax Zoom u Webex. Marepuanbl JeKIMA BHOCSITCS B MOJIYJb
«3amanne» AMC Platonus. Jlns oOpaTHOW CBS3M CTyAeHTaM Ha3HA4YaeTCs 3aJaHue B BHJIEC
BOMpocoB B Moayie «3amanue» AWC Platonus, wim Bompocs! 3a1aroTcss yCTHO B KoHIe on-line
JIEKLUH.

O Ul WN — NN

ITpunoxenne Nel.
Ha pycckom si3bIke:
OCHOBHAasl:
1. Kocurkuii I'.M.®uznonorus 1-2-3 tom.- OBepo, 2014.
2. Hypmyxam6etyssl, ©. Oppicia- Ka3akiiia MeAUIIMHAIBIK ((PU3HOJOTHSIBIK) co3/iK = Pyccko-
Ka3aXCKUW MEAUIMHCKUI - ATMaThl : OBepo, 2014.
3. ®usnosorus yenoseka : yueOnuk / JI. 3. Tens [u np.]. - Aamatsr : OBepo, 2012.
JAOMOJIHUTEIbHAS:
1. ®usnonorus yenopeka : yaeobnuk / mox pea. B. M. ITokposckoro, I'. ®@. KopoTbko. - 2-¢ u3f.,
niepepad. u gom ; M.: Meaumuna, 2007, 2003, 2001.
2. Munny6aeBa ®. A. PykoBOJACTBO K NPAKTUYECKUM 3aHATUSAM 1O (U3HOJOTUHU: y4eO.-
MEeTOIMYecKoe Tocodue . - Anmatsl : DBepo, 2016, 2012.
3. CutyanMoHHBIE 33[]a44 M0 KypCcy HOpMaJIbHOI (hr3nosioruu: yueGHO-MeTouuecKkoe nocooue /
B. K. Kaceimb6exoB [u ap.]. - Anmatsl : OBepo, 2016.
4. ®uzunonorusa yenoseka. Compendium : y4e6. mocobue / moxa pen. b. U. Tkauenko. - 3-e usm.
ucnp. u jo1. - M. : I'D0TAP - Menaua, 2010.
5. Hopmanehnas gusunonorus: [Ipaktukym : yue6. mocodue / moa pen. K. B.Cynakosa. - M. : MUA,
2008.
6. UecHokoBa C. A. Atnac o HopMaJbHOM (PU3HONIOTUH : yued. TocoOue . - 2-€ U3/1., UCIIP. U JOIL.
- M. : MUA, 2007.
Ha xa3axckoM si3bIKe:
OCHOBHAS:
1. babckwuii E.b., babckast H.E. Anam ¢usnonorusicer: Okynsik 1-2-3 Tom.-OBepo, 2015.
2. Kanbitel ¢pusnonorus : okyasik. - M. : TDOTAP - Menua, 2015.
3. Hypmyxamb6etyibl ©. Opbiciia- Ka3akiia MeIUIIMHAIBIK ((PU3HOTIOTHSIIBIK) co3iK = Pyccko-
Ka3aXxCKUW MEIUIIMHCKUHN - Anmatsl : DBepo, 2014.
4. KansinTsl ¢pusnonorus: okynslk ; pea. JI. 3. Tens - M. : "Jlurreppa", 2015.
JAOMOJIHUTEIbHAS:
1. KaceimbekoB B. K. Kanbimtel ¢usznonorus OOUbIHINA axyalJblK €CeNTep KHUBIHTBIFBI : OKY-
ozicTeMenik Kypain /. - AnMartsl : OBepo, 2016.
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2. KaceimbexoB B. K. ®U3HONOTHSIIBIK 3€pTTEY 9MICTEPl : OKY- 9IiCTEMEINIK Kypai / AJIMarsl :
OBepo, 2016.

3. CaiimaxmeroBa A. C. ®usnonorusiial ToKipuOenik cabakrapra HycKaymnap : OKy Kypaisl / A.
C. CaiinaxmeroBa C. O. PaxbixanoBa. - Kaparangs! : AKH¥P, 2016.

4. MunnybaeBa, ®@. A. ®u3nOIOTHS MMOHIHEH MPAKTUKAIBIK cabaKTapra apHaJIFaH HYCKAY : OKY-
oAiCTeMEIIK Kypai . - Ainmatsl : DBepo, 2012.

5. Anam ¢uzuonoruscel : okynbIK / JI. 3. Tens k. 0.]. - KP JleHcaynbIK cakTay M-Jiri OKy-FbUI.-
O/IICT. OPT. M€Jl. THHOBALUSJIBIK TEXHOJIOTHSUIBIK OPTalbIFbL. - AMatsl : OBepo, 2012.

Ha anramiickoMm si3bIKe:

OCHOBHasI:

1. Babsky Y. B. Human physiology. Volum 1.: textbook / Y. B. Babsky, Y. B. Babsky. - Almaty
: "Evero" , 2017.

2. Babsky Y. B. Human physiology. Volum 2.: textbook / Y. B. Babsky, U. B. Babsky. - Almaty
: "Evero" , 2017.

3. Babsky Y. B. Human Physiology. Volum 3. : textbook / Y. B. Babsky, N. Y. Babsky. - Almaty
: "Evero" , 2017.

JAOTIOJHUTEbHAS:

1. Smagulov N. K.: textbook / N. K. Smagulov , N. M. Kharissova ; Ministry of public health of
Republic of Kasakhstan; Karaganda state medical universitety. - Almaty : LLP "Evero", 2013.
DJIeKTPOHHBbIE PeCypcChl:

1. Agam dusmonorusicel. J[nHaMuKaIbIK ChI30aiap aTiaackl [ DNeKTPOHHBIN pecypc]: oKyasiK / K.
B. Cynaxos [x.0.] ; ka3ak Ti1. aya. M. K. Kaakosxa. - DnektpoH. TekctoBbie AaH. (105M06). - M.
: TDOTAP - Menua, 2017.

2. Kaneimtel hu3nonorus:oKyasik/peaakropsl @.A.Munaydaesa.- M.:I'D0TAP-Meaua, 2015.

3. CmoupsaaukoBa H. B. Anatomus u dusmosnorus [DNeKTpOHHBIH pecypc] : ydeOHUK . -
DneKTpoH. TeKCTOBBIC naH. ( 47,5 MO). - M. : Uzn. rpynma "['0TAP-Menua", 2011. - 576 c. 7.
ont. auck (CD-ROM).

4. Kamkun A. I'. Atnac o ¢pusuonorun. B 2 1. T. 2 [DnekTpoHHbIi pecype] : yaeb. mocodue. -
DnekTpoH. TekcToBbIe naH. ( 58,7 MO). - M.: I'DOTAP - Menua, 2012.
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