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IIpakTuyeckoe 3ansaTue Nel
I'mcrosiornyeckoe crpoeHre MbIIIEYHOM U HEPBHOM TKaHEH.
3agaya: 3akpenuTh 3HAHUS O PACIOJIOKEHUM B OPraHU3ME, CTPOCHMM M 3HAYEHUU
MBIIIEYHON U HEPBHOM TKaHEH, HAYYUTh CTYICHTOB Pa3JINyaTh Pa3JudHbIe BUJIbI TKAHEHU.

Teopernyeckast 4acCTh:

MplieyHble TKAHU O0BEIUHSIET CIIOCOOHOCTh K COKPAIIEHHUIO.

OCOOEHHOCTH CTPOCHHS: COKPATUTENBHBIN anmapar, 3aHUMAIOIINN 3HAYUTEIbHYIO YacTh B
[UTOIJIa3ME CTPYKTYPHBIX DJIEMEHTOB MBIIICUHON TKaHM U COCTOALIUMN W3 aKTHHOBBIX U
MHO3UHOBBIX (DUIIAMEHTOB, KOTOPHIE (POPMHUPYIOT OpraHEeIUIbl CHEIHATLHOTO HA3HAYCHUS —
Mmuoguopunior.

Pucl. Knaccupukanusi MbIIIeYHbIX TKAHEH

1. MopdodyHKIInoHaTbHAS KIACCUDUKAITUS:

1) Ilonepeunononocaman, unu UCUEPYEHHASI MbIULEYHAS MKAHb: CKEIEMHAs U
cepoeuHas;

2) Heucuepuennas MbluueuHas MKany: 2Aa0Kas.

2. I'mcrorenernueckas kiaaccupukaius (B 3aBUCUMOCTH OT UICTOYHHKOB PA3BUTHS):

1) Comamuueckoco muna (A3 MHOTOMOB COMHTOB) — CKEJICTHAsl MBIIICYHAS TKAHb

(momepeuHomonocarasi),
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2) llenomuueckoco muna (A3 MUOSTIMKAPAUATHHON MJIACTUHKU BHCIEPATBHOTO JTHCTKA
CIJTAHXHOTOMA) — Cep/ICUHAast MBIIIICYHAs TKaHb (MTOTIEPEYHOII0IOCaTas );

3) Mesenxumnoeo muna (pa3BUBAETCS U3 ME3CHXUMbI) — TJ1aJIKast MbIIIICUHAS TKAHb;

4) U3 KooicHoll  9KmMoOepmbl U nPexopOaibHOl  NIACMUHKY — MHUOSTHTEIHATIbHBIC

KJICTKHU KeJé3 (TJaKue MUOIIUTHI);

5) Hetipanvro2o nporcxoxaeHust (U3 HEPBHOM TPYOKHM) — MHOHEHPAIbHBIC KIIETKH
(TMaK¥ie MBIIIIEI, CY’)KUBAIOIINE U PACIIHPSIONINAE 3PAY0K).

@OyHKINY MBIIIEYHOI TKAHH: IEPEMEIICHUE TEJIa WK €r0 YacTed B MPOCTPAHCTRBE.

CkeJieTHAasl MbllIIeYHAS] TKAHb

HcyepuenHas (momepevyHo-moi0caTas) MblllleyHasi TKaHb coctaiseT 10 40% maccel
B3pPOCJIOTO YE€JIOBEKa, BXOAUT B COCTAaB CKEJETHBIX MBI, MBI $3bIKa, TOPTaHU U Jp.
OTHOCATCS K TPOM3BOJIBHBIM MBIIIIAM, TTOCKOJIBKY WX COKpAICHHS TMOJYUHSIOTCS BOJE
yenoBeka. MIMEHHO 3TH MBIIIIIBI 337€ICTBOBAHBI IPU 3aHSATUU CIOPTOM.

I'ucrorene3. CkeneTHas MbIIIEYHAs TKaHb Pa3BUBACTCS W3 KIETOK MHOTOMOB
Muo0acToB. Pa3nnyaloT roioBHbIE, LIEHHbIE, TPYAHbIE, MOSCHUYHbBIE, KPECTIIOBbIE MHOTOMBI.
OnHu pa3pacTaroTcs B JIOP3IBHOM M BEHTPAJIHLHOM HANpaBICHUSIX. B HUX paHO BpacTalOT BETBU
CIIMHHOMO3TOBBIX HepBOB. YacTh mwuobOnactoB nuddepeHnupyercs Ha Mecte (00pasyroT
AyTOXTOHHYIO MYCKYJIATypy), a Ipyrue ¢ 3 HEACIH BHYTPUYTPOOHOTO Pa3BUTHS MUTPHUPYIOT B
ME3EHXUMY U, CIIUBASICh JIPYT C IPYroM, 00pa3yIoT Mbluieurbie mpyoKu (Muomyosl) ¢ KpyImHBIMU
[EHTPAJIBbHO OPHCHTHPOBAHHBIMHU siApaMu. B  Muorybax mpoucxomut auddhepeHInpoBKa
CHelualbHbIX  opranen  MuopuoOpwmi. IlepBoHauanbHO OHM  pacloNaralOTCs  MOJ
IUTa3MOJIEMMOM, a 3aTeM 3aloJIHAIOT OONBIIYI0 dYacTh MHOTYOBI. Snpa cmemarorcs K
nepudepun. Kilerounele UeHTpI U MHKpPOTpyOOuku wucuesaor, TpIIIC 3HaUMTENBHO
penyuupyercsi. Takas MHoOrosiiepHas CTPYKTypa Ha3bIBacTCS CUMMIACH, & ]IS MBIIICYHON
TKaHU — Mmuocumniaacm. Yacte MuoOnacToB auddepeHuupyercss B MHOCATEITUTOLHUTHI,
KOTOpBIC PACIIONIAaTalOTCSl Ha MOBEPXHOCTH MHOCUMIUIACTOB W BIOCJICICTBUU TMPUHUMAIOT
y4acTUe B pereHepalui MbIIICUYHON TKaHH.

Kaaccudukanus v THNIBI MBIIIEYHBIX BOJIOKOH

1. Ilo xapaxkmepy cokpawienusa: ¢pasnvie u MOHUYeCKUe MbIIIEUYHbIE BOJOKHA. Da3Hble
CIIOCOOHBI OCYIIECTBIIATH OBICTPHIC COKpAINIEHUS, HO HE MOTYT JUIHTEIHHO YACPKHUBATH
JOCTUTHYTBI  YpOBEHb YKOpPOUYEHHS. TOHHYECKHE MBIIICYHbIE BOJOKHA (MEIJICHHBIC)
00eCreunBarOT IMOJIEPKAHNE CTAaTUYCCKOTO HANPSDKEHUS WM TOHYCa, YTO HWIPaeT poJiib B
COXpaHEHHUS OMPEEIIEHHOTO MOJIOKEHHS TeJla B POCTPAHCTBE.

2.Ilo0  ouoxumuueckum  ocobennocmsam U yeemy BBIJICISIIOT KpACHble U
benvle MmvluleuHvle 60a0KHA. 1IBeT MBIIMIIBI OOYCIOBIIEH CTEMEHbIO BACKyNISApU3ALUUA U
COJIep’)KaHUEM MHOTJIOOWHA. XapaKTEepPHOH OCOOCHHOCTHIO KPACHBIX MBIIMICYHBIX BOJIOKOH
SBIISIETCS HAJIMYME MHOTOYUCICHHBIX MHUTOXOHIPUN, LEMU KOTOPBIX PaCMoararoTcs MEXIy
MuOopuOpHILIaMu. B 6€IbIX MBIIIIEYHBIX BOJIOKHAX MUTOXOH IPHI MEHBIIIE M OHU PACITOJIArarOTCs
PaBHOMEPHO B CApPKOILJIa3M€e MBIIIEYHOTO BOJIOKHA.

3.1lo0 muny oKuciumenbHoz0 - 00OMeHA. OKCUOAMUBHblE,  2AUKOAUMUYECKUe U
NPOMENCYMOYHbLE. Nnentudukanuss MBIIIEYHBIX BOJIOKOH OCHOBaHa Ha BBISABJICHUU
akTUBHOCTH (¢epmenTa cykuunHaraeruaporenassl (CAIY), koropas sBIseTcS MapKepoM st
MUTOXOHJIpH U 1wkiIa Kpebca. AKTHBHOCTH OTOro (epMEHTa CBHJICTENBCTBYET O
HANPSDKEHHOCTH DHEPreTHYECKOTo MeTaboiim3Ma. BBIICNSOT MbIIIeYHbIe BOJIOKHA A-THITA
(rmukonmuTHYeckne) ¢ Hu3KoM akTtuBHOCTHIO CJII', C-Tunm (OKCHAATHUBHBIE) C BBICOKOU
aktuBHOCTHIO CJII'. MpIieuHbie BOJIOKHA B-TUIA 3aHUMAKOT MPOMEKYTOYHOE TMOJIOKEHHUE.
[Tepexon MBIIIEYHBIX BOJOKOH OT A-Tuma B C-THN MapKUpPyeT H3MEHEHHUs OT aHa’pOoOHOro
TJIMKOJIN3a K METa00IN3MY, 3aBUCSIIEMY OT KACIOPO/Ia.

4. B MCYEPUYCHHBIX MBIIITAX pa3anyaroT JiBa BUJA MBIIIEYHBIX
BOJIOKOH: 3KCmpagy3aivHble, KOTOpbIE TMpeodsiamaloT U 00YCIaBIMBAIOT  COOCTBEHHO
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COKpAaTHTENbHYI0  (DYHKIMIO  MBIIIBI U uHmpagyszanvHele,  BXOIAIIME B  COCTaB
IIPOIIPUOLIENITOPOB — HEPBHO-MBILICYHBIX BEPETEH.

dakTopaMu, ONPEACITSAIOMUMH CTPYKTYpY M (DYHKIUIO CKEIETHOH MBIIIIBI
ABJISIFOTCA BJIMSIHUE HEPBHOM TKaHU, TOPMOHAJIBHOE BIIMSHUE, MECTOIOJOKEHHE MBILIIBI,
YPOBEHb BaCKYJISAPU3AaLUUA U IBUTATEIbHON AKTUBHOCTH.

CepieyHasi MblllIeYHAs] TKAHb
CepaeuHnasi MblllIeuyHasi TKaHb HAXOJUTCS B MBIIIEYHONU 000JI0UKe ceplaua (MUOKap)
U B YCTBSX CBSI3aHHBIX C HUM KPYIIHBIX COCYJOB. FIMeeT KI€TOUHBINA TUI CTPOCHUS U OCHOBHBIM
(GyHKIIMOHAJIBHBIM ~ CBOWCTBOM  CIYXKHT CIOCOOHOCTH K  CIIOHTAHHBIM  PUTMHYECKHM
COKpaIIeHUsM (HEMPOU3BOJIbHBIE COKPAIIICHUS).

Pa3BuBaeTcst 13 MUOAMUKAPIUAIBHON TUIACTUHKU (BUCLEPATIBHBIN JIMCTOK CIUIAaHXHOTOMA
ME30JIepMbl B IIEHHOM OTHeNe), KIETKH KOTOPOM pa3MHOXAIOTCS MHTO30M, a IIOTOM
muddepeHupyoTcs. B kieTkax MosBISIIOTCS MHO(UIAMEHTHI, KOTOpbIE naajee (popMHUPYIOT
MUO(DUOPUILITBL.

Crtpoenue. CrpykTypHas eMHHIIA CcepAeYHOI MBIIIEYHOH TKaHU -
KJIeTKa Kapouomuoyum. Mexay xinetkamu Haxonadrca npocnoiiku PBCT ¢ kpoBeHOCHBIMU
COCyZlaMH U HEPBaMH.

Tunwu Kapouomuoyumaoe:. 1) munuunoie (pabouue, COKpaTUTEJIbHBIC),
2) amunuunvie (IPOBOMAIIKE), 3) cekpemopHuble.

TunuyHble KAPIAMOMHOUHUTHI

Tunuuneie (paboyue, COKPATHTEIBHBIC) KAPOUOMUOYUMBL — KIETKU THIWHIPHUICCKOM
¢opmbl, mmHOM 10 100-150 Mxm m amamerpom 10-20 mxMm. Kapaumomuouutsl 00pasyroT
OCHOBHYIO 4acTb MHOKAapJa, COSAUHEHBI JAPYT C APYTOM B LIETIOYKH OCHOBAHUSMH IMJIUHIPOB.
OTU 30HBI HAa3BIBAIOT 8CTMABOYHLIMU OUCKAMU, B KOTOPBIX BBIIEIAIOT J€CMOCOMAIIbHBIC
KOHTaKThl U HEKCYCHI (IIeNIeBUIHBIE KOHTAKThI). JlecMocoMbl 00ecredrBarOT MEXaHUYECKOEe
CIICTIJICHHE, KOTOPOE MPEMSTCTBYET PACXOKICHHIO KapAuOMHOIMTOB. llleneBuaHble KOHTAKTHI
CIOCOOCTBYIOT IIEepeaue COKpAIIEHUsI OT OJIHOTO KapJAUOMHOLIUTA K APYTromy.

Kaxnplii KapInOMHOIIMT COAEP)KAT OJHO WIIM JIBa SiApa, CApKOIUIa3My H IUIa3MOJIEMMY,
OKpYXEHHYIO 0a3zanbHOM MeMOpaHoi. PaznuyaroT QyHKIIMOHAIBHEIE anapaThl, TaKUe ke, KaK B
MBIIIIEYHOM BOJIOKHE: MeMOpanmublil, puopuiisapusiii (COKpaTUTENbHBIN), mpoghuueckuti, a
TaKXKEIHepeemuyecKull.

Tpogpuueckuii  annapam BKIIOYAECT SIPO, CApKOIUIa3My ¥ IUTOIUIA3MaTHUECKHUE
opranembl: rpAlIC n komruiekc T'onbmku (CHMHTE3 O€IKOB — CTPYKTYPHBIX KOMITOHEHTOB
MUO(QUOpUILT), TN30COMBI ((aronuTo3 CTPYKTYPHBIX KOMIIOHEHTOB KieTkH). KapauoMuonursl,
KaK U OJIOKHA CKEJICTHOM MBIIIEYHONW TKaHM, XapaKTepPHU3YIOTCS HaIMYMEM B MX CapKoIliazMe
KEIIE30COICPIKAIIETO KHUCIOPO/I-CBA3BIBAIOIIETO MMHUTMEHTAa MHOTJIOOWHA, MPHIAIONIETO MM
KPacHBIM LBET U CXOJHOTO MO0 CTPOCHUIO U (PYHKLUHU C FEMOTIIO0MHOM 3PUTPOLIUTOB.

Duepzemuueckuii  annapam NPEINCTaBICH  MUTOXOHJAPHSIMH ¥ BKIIIOUYCHHSMU,
pacuieniesue KOTOPBIX obecrieunBaeT MOJTyYeHHE SHEpIUu. MutoxoHpun
MHOTOUYHMCJIEHHBI, JIeXKaT pAfaMu Mexay (GuOpuuIaMy, y MOJIIOCOB SApa U MO CapKOJIEMMOM.
OHeprusi, HeoOXoAUMAas KapJMOMHOLUTAM, MOJydaeTcsl MyTEM pacuieneHus: 1) OCHOBHOTO
HHEPTETUYECKOTO CyOCTpaTa 3TUX KIETOK — HCUPHLIX KUCAOM, KOTOPHIE NETIOHUPYIOTCS B BHIIE
TPUTIHUIEPUIOB B JIMIUAHBIX KaljsaxX; 2) TIUKOT€Ha, HaXOJAIIerocs B TpaHysax,
PacmoI0KEHHBIX MEXKIY GUOpHUIIaMHU.

Memobpannwiii annapam: Kaxnas KJIeTKa MOKPbITa 000JI0YKON, COCTOSIIEH U3 KOMIUIEKCa
asMojieMMbl U Ga3anbHOM MeMOpanbl. OOonouka oOpasyer BmsiumBaHus (7-Tpyoouku). K
Kax/10i 7-TpyOouKe MpHUMBIKAeT OJHA LUCTepHA (B OTJIMYME OT MBIIIEYHOTO BOJIOKHA — TaMm 2
[UCTEPHBI) caprkonaasmamudeckoeo pemukyiyma (Bugonsmenénnas adllC), obpasys ouaoy:
onHa L-tpybouka (umcrepna adlIC) u opna 7-TpyOouka (BISYMBAHUE TIJIa3MOJEeMMbI). B
mucreprax adIIC noust Ca’" HAKAIIMBAIOTCS HE TAK AKTHBHO, KAK B MBIIICYHBIX BONOKHAX.




Quopunnapuviit  (cokpamumensvuwii) annapam. bonpulyl0  YacTh  LMTOILIA3MBbI
KapAMOMHUOIIMTA 3aHUMAIOT OpraHeibl CHEUAIbHOIO Ha3HAYeHUS — MHUOGUOPUILIBI,
OpPUEHTUPOBAHBI TMPOJIOJILHO M PacHoiokeHHbie M0 nepudepun kiaetku. CoKpaTUTETHHBIN
anmapar pabo4yux KapIMOMHOLMTOBCXOAEH CO CKEJIETHBIMH MBIIICUHBIMU BOJIOKHaMu. [Ipu
pacciiabieHuy, WOHBI KallbllMs BBIACISAIOTCS B CApKOIIa3My C HHU3KOW CKOPOCTBIO, HTO
o0OecrieunBaeT aBTOMATU3M M YacThle COKpAIICHUS KapAHUOMHUOLMTOB. 7-TpyOOUKHU HIMPOKHE U
oOpa3yroT auansl (ogHa 7-TpyOouka M OJlHA LIUCTEPHA CETH), KOTOPBIE CXOIATCs B obnactu Z-
JIMHUH.

KapauoMuonuTel, CBSI3bIBasiCh C  TIOMOINBID  BCTABOYHBIX  JHCKOB, 00Opa3yroT
COKpPATUTENIbHbIE KOMILUIEKCHI, KOTOPBhIE CIOCOOCTBYIOT CHHXPOHH3ALMU COKPAIICHHS, MEXIY
KapAMOMHUOIIMTAMU COCETHUX COKPATUTEIHHBIX KOMILJICKCOB 00pa3yroTCss OOKOBBIE aHACTOMO3BI.

QyuKyus MUnuUYHLIX Kapouomuoyumos: OoOeCIeUYeHUEe CHIIbI COKpAIlleHUs CepAeuHOM
MBIIIIIBL.

IIpoBoasimue (ATUNMYHBIE) KAPAMOMHUOIUTHI

IIposoodsiwyue (amunuynvle) Kapouomuoyumsi 00IATAIOT CIIOCOOHOCTHIO K T€HEpaIluu
U OBICTPOMY TPOBEACHHUIO DOJICKTPUUECKUX HUMIYIbCOB. OHHM 00pa3yloT y3ibl M IY4KH
MPOBOJISIINICH CHUCTEMBI CEpAlla W PA3JCIAIOTCS Ha HECKOJIBKO TIOJTHUIIOB: TEHCMEKephl (B
CHUHOATPHAIILHOM Y3JI€), IEPEXO0/IHbIe (B aTpUO-BEHTPUKYISIPHOM y3II€) U KJIETKH myuyka ['nca u
BoJIOKOH [lypkuube. [IpoBomsnie KapAHMOMHUOIMTHI XapaKTEPU3YIOTCS CIIA0bIM pPa3BUTHEM
COKpPAaTUTENBHOIO amlmapara, CBETJION LMTOIUIa3MOM U KPYMHBIMH sjapamu. B kmerkax Her T-
TpyOOUYEK ¥ TIOMEPEYHOH HCUYCPUYCHHOCTH, IMOCKOJBKY MHOMDUOPHIUIBI  PACIIONOKEHBI
HEYIOPSAI0UYEHHO.

DYHKYUA AMUNUYHBIX KAPOUOMUOYUMOE — TEHEPAIlUsl UMITYJIBCOB U Iepeada Ha pabodne
KapAHMOMHUOIIMTHI, 00ecreynBasi aBTOMAaTHU3M COKpAIlleHUsI MUOKap/a.

CekpeTopHble KAPAHOMHOIUTHI

CekpeTopHble KapJIMOMHOLUTHI HAXOJATCS B MPEACEPAMSIX, MPEHUMYIIECTBEHHO B
MPABOM; XapakKTEPU3YIOTCS OTPOCTYATON (OPMOH M CIA0BIM Pa3BUTHEM COKPATHUTEIHLHOTO
anmapara. B nuromnsme, BONM3M  TOJNIOCOB  Siipa —  CEKPETOpHBbIE  TpaHyJIbl,
coJepKale Hampuypemuyeckui  axkmop, uau ampuonenmut (TOPMOH, PETrYIHUPYIOLIHHA
apTepualibHOE JlaBjeHKe). | OpMOH BBI3BIBAET MOTEPIO0 HATPHUS M BOABI C MOYOH, pacHIMpEeHUE
COCY/IOB, CHIDKCHHUE JABJICHUS, YTHETCHHE CEKPEITUH alTbJJOCTEPOHA, KOPTU30JIa, BA30TIPECCHHA.

DyuKYUs CeKPEemMopPHbIX KApOUOMUOYUMOE: SHTOKPUHHAS.

Perenepanusi  KapaAHOMHONUTOB. /[T  KapJAHMOMHUOIIUTOB  XapakTepHAa  TOJBKO
BHYTPUKIIETOUHas pereHepanus. KapauoMuUOIMTBHI HE CIOCOOHBI K JAENEHUIO, Yy HHUX
OTCYTCTBYIOT KaMOHaTbHBIC KIJICTKH.

IIpakTH4YecKass YacTh:

1. PaCCMOTpI/ITe 05[)3311])1, CHATBIC 1O MHUKPOCKOIIOM rJIagkod u ucqepqeﬂﬂoﬁ

MbIIIEYHBIX TKAHEH. C)Ie.]'[aﬁTe K IPEII0KCHHBIM PUCYHKaM 0003HAYECHHS:

2.Paccmorpure pucyHok «CTpoeHue HelipoHa», 0003HAYbTE YACTH HelipoHa.



3.PaccmoTpuTe pucyHok «Buabl HeilipoHOBY, cielialiTe 0003HAYEHHSI.

4.BcTtaBbTe B NIPeAJI0KeHUs] MPOIYIIEHHbIE CJI0BA:

- OTtpocTKH, N0 KOTOPBIM BO30Yy:XKIeHHEe IepeJaeTci K Tely HeHpoHa,
Ha3bIBAIOTCH
- BoIbIIMHCTBO HEHPOHOB UMEKT MHOTO OTPOCTKOB M HA3BIBAIOTCH
- Tes1a HelipoHOB 00pa3yl0T BelIECTBO I'OJIOBHOIO M CIIMHHOIO MO3ra .
5.3anosHuTe TAOAMIY:
Bunabi MbIIIICYHOM C DOyHKIUH
TPYKTYpHasi eIMHNIIA.
Tt MecTopacnoJio:KeHusi B OpraHnusme
1. I'nagkass MblmeyHasi
TKAHb.
2. IHonepeuno-
nosocaras MbIIIeYHasA
TKAaHb.
3. ITonepeynonosiocaras

CcepacyHast MbllICeYHasA TKAHb

6. CnenaiiTe oTYeT 0 MPOJEJIAHHOI padoTe.

JKOHTPOJbHBIE BONIPOCHI:

1. [Iepeunciute BUIBI MBIIIEYHON TKAHH.
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3Ha4YeHUE MBIIIEYHOU TKaHU.

MecropacnonoxeHue MONepeyHOIIoNO0CcaToN U TIIaAKON MBIIIEYHON TKaHU.
Yro Takoe MUOPHUOPUILIBI U U3 YErO OHU COCTOST?'

KakoBbI 0COOCHHOCTH CTPOCHUS CEPICUHON MBIIICYHON TKAHU?

[lepeuncnure BUIbI HEHPOHOB B 3aBUCUMOCTHU OT BBITIOJHSAEMOM (DYHKIIUU.



IIpakTuyeckoe 3anaTHe Ne2
HepBHasi cucrema
3ajaya: 0000IUTH 3HAHUS, YMEHHUS M HaBBIKU 1O TONOrpaduu, aHATOMHUU U (PU3UOIOTHU
OPraHoOB IIEHTPAJILHON 1 nepudeprdeckoil HEpBHOI CUCTEMBI

Teopernyeckast 4acCTh:

HepBHasi cucremMa — 3TO COBOKYMHOCTH CIEHHMAIBHBIX CTPYKTYp, OOBEAUHSIONIAS U
KOOPJUHUpPYIOIIasi JEATETbHOCTh BCEX OPraHOB M CHUCTEM OpraHu3Ma B IOCTOSSHHOM
B3aMMO/JICUCTBHUU C BHEUIHEW CPEIIOH.

K nenTpaibHOI HEPBHOUM CHCTEME OTHOCSTCSA TOJIOBHOM M CIMHHOM MO3T. I'0J10BHOM MO3T
nojpasjiensercs Ha 3aJHUN MO3T (IPOJOJIrOBaThIi MO3L M BapOJIMEB MOCT), CPEIHUNA MO3T,
PETHKYISPHYIO  (OpMAIHIO, MO3KEUOK, IPOMEKYTOUYHBIA ~ MO3T, TUMOUYECKYI0 ~ CHUCTEMY,
MOJIKOPKOBBIE s/Ipa, KOpy Oomnpimmx mnonymapuii. Tena HelipoHOB 00pa3yrOT cepoe BEIIECTBO
IIHC, a ux oTpocTku (aKCOHBI M ICHIPUTHI) — O€J10€ BEIIECTBO.

OO01as xapaKTEpUCTUKA HEPBHOU CUCTEMBI

OpHolt M3 (yHKUMH HEPBHOM CHUCTEMBI SBIISETCS BOCHPUATHE PA3IMYHBIX CHUTHAJIOB
(pa3apaxkuTesieil) BHEIIHEH W BHYTpEHHEH cpeabl opraHu3ma. BCoOMHHM, 4TO BOCIIPHHMMATh
pasHOOOpa3Hble CHUTHAJIBl CpeAbl CYIIECTBOBAHHS MOTYT JIOOble KJIETKM C IOMOIIbIO
CHEUAIM3UPOBAHHBIX KJIETOYHBIX perentopoB. OIHAKO K BOCHPUITHIO psiia >KU3HEHHO
BR)XHBIX CHUTHAJIOB OHHM HE IMPHUCIOCOOJECHBI M HE MOTYT MTHOBEHHO Iepenarh HH(pOpMAIIio
JPYTUM KJIETKaM, KOTOpbI€ BBINOJHSIOT (DYHKIUIO PEryJisiTOpOB LEJIOCTHBIX aJeKBAaTHbBIX
peakLuii OpraHu3Ma Ha JACHCTBUE Pa3ApaKUTEICH.

BosgeiictBue pasnpaxuTeneil BOCIPUHUMAETCA CHENUATN3UPOBAHHBIMU CEHCOPHBIMHU
peuentopamu. [IpumMepamMu Takux pasgpakuTesiel MOTYyT ObITh KBAHTHI CBETA, 3BYKH, TEILIO,
XO0JI0JI, MEXaHHUYECKUE BO3ACUCTBUS (TpaBUTALUs, U3MEHEHNE aBJIECHUS, BUOpAIHs, YCKOpEHHeE,
C)KaTHe, pacTsHKEHUE), a TAK)KE CUTHAJIBI CIIOKHOW MPUPOBI (LIBET, CI0XKHbIE 3BYKH, CIIOBO).

Jl1s olileHKH OMOOTMYEcKON 3HAUMMOCTH BOCTIPUHSTBHIX CUTHAJIOB U OpraHU3allui Ha HUX
aJIcKBaTHOW OTBETHOW pEAKIMM B PELENTOPax HEPBHOM CHUCTEMBI OCYIIECTBIISETCS HX
IpeBpallieHHe - KOJUPOBAHHE B YHUBEPCAIbHYIO (OpPMY CUTHAJOB, TOHATHYIO HEpPBHOU
cucTeMe, — B HEPBHBIE UMITYJIbCHI, IPOBEJICHNE (IIepeaHa) KOTOPBIX M0 HEPBHBIM BOJOKHAM U
MyTSM B HEPBHBIE HEHTPbI HEOOXOAUMBI JIJIs1 MX aHAJIH3a.

CurHanel ¥ pe3ynbTaThl UX aHAJIW3a MCIOJB3YIOTCS HEPBHOW CHCTEMOM ISl OpraHU3auu
OTBETHBIX peakuuu Ha U3MEHEHUs BO BHEILHEH U BHYTPECHHEHN
cpezie, peryisiliuy ¥ KOOpJAMHAUMY (QYHKIUN KJIETOK M HAJAKIETOYHBIX CTPYKTYp OpraHH3Ma.
Takue OTBETHBIE pEaKIMM OCYIIECTBISAIOTCA 3P ¢deKTopHbIMU opraHamu. Haumbosee wacTbimMu

BapHaHTaMU OTBETHBIX peaklUi Ha BO3JEHCTBUS SIBJISIIOTCS MOTOPHBIE (JIBUTaTENbHBIE) PEaKIIUU
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CKEJIETHOW MJIM TJaJKOH MYCKYJNaTyphl, U3MEHEHHE CEKPEILMM 3MUTEIUAIBHBIX (3K30KPUHHBIX,
OH/IOKPUHHBIX) KJIETOK, MHULMUPYEMblEe HEpBHOW cucrteMoil. IlpuHuMas mnpsimoe ydactue B
(opMHpPOBaHNU OTBETHBIX PEAKIMI Ha M3MEHEHHs B CPEE CYIIECTBOBAaHUS, HEPBHAs CHCTEMa
BBITOJIHAET GyHKLINU peryisuuu romeocTasa, ooecreueHus: pyHKIHNOHAIBHOTO
B3aMMOJCICTBYS OPTaHOB M TKAHEW U UX MHTErPallu B €AUHBIN LEJOCTHBIA OPraHu3M.

biraronapst HepBHOHM CHCTEME OCYILECTBIIAECTCS aIeKBaTHOE B3aUMOJCHCTBUE OpraHUu3Ma ¢
OKpYXKAloIIeH Cpeaoil HE TOJBKO Yepe3 OpraHu3alui0 OTBETHBIX peakiuuii 3()(eKTopHBIMU
cUCTeMaMM, HO U uepe3 €€ COOCTBEHHbIE INCUXMYECKHE pEeaklUM — 35MOLMH, MOTHUBALUH,
CO3HAHME, MBIIIJICHHUE, TaMATh, BHICIINE [T03HABATENIbHBIE M TBOPUYECKHUE ITPOLIECCHI.

HepBuyto cucremy mnoapas3iensioT Ha LEHTPaJbHYIO (TOJIOBHOW M CIHUHHOM MO3T) U
nepuepuyecKyl0 — HEpBHBIEC KJIETKU U BOJIOKHA 3a MpeAesaMH TOJIOCTH YEPerHOW KOPOOKU 1
CIIMHHOMO3IOBOTO KaHaia. ['0J0BHOM Mo3r uenoBeka coaepxuT Oonee 100 mumnimapaoB
HEPBHBIX  KJIETOK (HeHpoHOB). CKOIJICHUS ~ HEPBHBIX  KJIETOK,  BBINOJHAIOUMX  WIK
KOHTPOJIMPYIOIMX  OJMHAKOBbIE  (QYHKIUH, (GOPMHPYIOT B  IHEHTPAIbHOH  HEPBHOMU
CUCTEME HepBHbIE LEHTPbl. CTPYKTYpbl MO3ra, IPEICTaBICHHbIE TeIaMU HEHPOHOB, POPMUPYIOT
cepoe BeuiectBo [ITHC, a oTpocTKH 3THUX KJIETOK, OOBEANHAACH B MPOBOJSAIIUE TyTH, — Oelioe
BeuiectBo. Kpome »storo, crpykrypHoil uacteio I[HC sBiAIOTCS TIiManbHBIE KIETKH,
dopmupyrome HeHporauio. Yncino rMalbHBIX KIETOK npuOian3uTensHo B 10 pa3 mpeBblmaeT
YHUCJIO HEHPOHOB, M 3TU KJIETKH COCTABJSIOT OOJBIIYI0 YacTh MAacChl LIEHTPAJIbHON HEPBHOMU
CUCTEMBI.

HepBHyto cucteMy HO OCOOEHHOCTSM BBINOJHAEMBIX (DYHKIMI M CTpOeHHs HeNsAT Ha
COMATHUYECKYI0 U aBTOHOMHYIO (BereTaTuBHy!0). K coMarnyeckoil OTHOCST CTPYKTYpbl HEPBHOM
CUCTEMBI, KOTOpble OOeCrne4YuBarOT BOCHPUATHE CEHCOPHBIX CHUTHAJIOB IPEUMYILECTBEHHO
BHEIIHEH cpeabpl uyepe3 OpraHbl 4YyBCTB, M KOHTPOJMPYIOT paboTy MONEepedHO-T0I0CaATOM
(ckeneTHOM) Myckynatypel. K aBTOHOMHON (BereTaTMBHOI) HEpBHOH cHcTEME OTHOCST
CTPYKTYpbI, KOTOpble 00ECIEeYMBAIOT BOCHPUATHE CUTHAJIOB IMPEUMYIIECTBEHHO BHYTpPEHHEN
Cpelbl OpraHu3Ma, peryaupyroT paboTy cepaua, APYTUX BHYTPEHHUX OpPraHOB, IJIaJKON
MYCKYJIaTypbl, 3K30KpUHHBIX U YaCTH SHIOKPUHHBIX JKEJIE3.

B neHTpasbHON HEPBHOW CHCTEME IPHUHATO BBIAEIATH CTPYKTYPBI, PacIlOJIOKEHHBIE Ha
pa3IMYHbIX YPOBHSX, JUIsI KOTOPBIX CBOMCTBEHHBI crenuduueckue ¢GYHKIUM U poJib B
peryisuuyd KU3HEHHBIX TmpoueccoB. Cpeau HHUX KOpa TOJOBHOIO Mo3ra, 0OasajbHbIe
A1pa, TAJJaMyC, TUIIOTaJlaMyC, CTPYKTypbl ~ CTBOJIa  MO3ra, MO3)K€YOK, CIMHHOW  MO3T,

nepugepuyeckas HEepBHas CHCTEMA.
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CrtpoeHre HEPBHOM CUCTEMBI

HepBHyto cuctemy mojpasieisiioT Ha HEHTpalbHyto U nepudepuueckyro. K nentpanbHoit
HepBHOU cucteme (LUHC) oTHOcATCS TOMOBHOM M CHMHHOM MO3T, a K mnepudepuueckoin —

HEPBBI, OTXO/ISIINE OT LIEHTPAILHON HEPBHOM CUCTEMBI K Pa3IMUHbIM OpraHaMm.

/ Hepshasa cuctema

LeuTpansHan Mepudepuyeckas
HEepPBHas cucrema HEepPBHas cucrema
(UHC) (MHC)
/\ V
[0NoBHOM CNuUHHO# HepeHuie Hepeie
MOST MOSF OKOHYaHWA Hepssb! y3nsl
(peuenTopbi) (ranrnuu)

Puc. 1. CtpoeHne HEpBHOM CHUCTEMBI

HepsHas cucrema

Y Y

Comaruyeckan Bererarvenan
Perynupyer paGory Perynupyer pabory
CKENETHLIX MBILUL BHYTPEHHUX OPraHos
lNoa4mHsiercst sone yenoseka He noa4uHsiercs Bone yenosexka
LleHTpbl HaxoaaTca LleHTpbt HaxoaaTcs
8 KOpE roNoBHOro MO3ra 8 CTBOIOBOM 4acTu rONOBHOINO Mo3ra
Cumnaruyeckas MNapacumMmnaruyeckas
Bknioyaercs 8o BpemMs CnocobeTByer BOCCTaHOBNCHUIO
MHTEHCUBHOM paborTsi, 3anacos sHeprum
TREOYOLeN 3aTpaTsl IHepPrun BO BPEMSA CHa U OTAbIXa
Tena nepsbix HEMPOHOB Tena nepebix HEMPOHOB
nexar B rpyaHomM u NOACHUYHOM nexar B CpeaHeM, NPoACATrOBaTOM MO3re
oraenax CNUHHOrO Mo3ara M B KPECTUOBOM OTAENE CNUHHOIO Mo3ra

Puc. 2. ®ynkunoHanbHoE eIeHHE HEPBHOW CUCTEMBI

3HayeHne HEPBHOW CUCTEMBI.

00BeAMHSIET OpraHbl U CUCTEMbI OPraHU3Ma B €MHOE LIENO0E;

peryaupyer paboTy BceX OpraHOB M CUCTEM OpTaHU3Ma;

OCYILECTBIISICT CBSI3b OpPraHU3Ma ¢ BHEITHEH cpeJoi U MPHUCIIOCOOICHHUE €ro K YCIOBHSIM CPE/Ibl;
COCTaBJIIET MaTEPHAIIbHYIO OCHOBY IICUXHUYECKOH JIeATEIbHOCTH: Pedb, MBIIIUIEHUE, COL[MATIBHOE

[IOBEIEHUE.

CTpyKTypa HepBHOI CHCTEMBI



CTpyKTYypHO-(DU3HNOJIOTHUECKON SIMHUIICH HEPBHOW CHUCTEMBI SIBIISICTCS HEpBHAs KJIETKa -
HelpoH (puc. 3). OH cocTouT U3 Tena (COMbI), OTPOCTKOB (IEHAPUTOB) U aKCOHA. J[eHAPUTHI
CUWJIBHO BETBATCS M 00pa3ylOT MHOXKECTBO CHHAIICOB C JPYTMMH KJIETKAMH, YTO OINPEACTSET UX
BEAYIIYIO POJIb B BOCHPHUATHU HEHpPOHOM HH(pOpMaIu. AKCOH HAaYMHAETCS OT Teja KIETKU
AKCOHHBIM XOJIMUKOM, SIBJISIFOIIMMCSI T€HEPAaTOPOM HEPBHOTO HMMITYJbCa, KOTOPBIA 3aTeM IO
AKCOHY MPOBOIUTCS K APYrUM KieTkam. MemOpaHa akcoHa B 0OOJAacTH CHHAIICA COJEPIKUT
crenupuIecKrue perenTopbl, CIOCOOHBIE pearupoBaTh Ha Pa3IMYHBIE MEIUATOPHI WU
HelipomoayisaiTopel.  [loaToMy Ha Tmporecc BBIICICHUS MeIuaropa NpeCHHANTHYeCKUMHU
OKOHYAaHUSMHU MOTYT OKa3blBaTh BIUSHHE JApPYrHe HeWpoHbl. Takke MemMOpaHa OKOHYAaHUH
COJICPKUT OOJBIIOE YHCIO KAIBIIMEBBIX KAHAJIOB, Y€pPe3 KOTOPHIE MOHBI KAIIbLUS MOCTYHAIOT

BHYTPb OKOHYaHUS IIPU €O B036y)K[[€HI/II/I W aKTUBU3UPYIOT BBIACIICHUC MCIHUATOPA.

Puc. 3. Cxema Helipona (mo M.D. MBaHOBY): a — cTpoeHUe HeipoHa: 7 — TeJo
(mepukapmuoH); 2 — saapo; 3 — neHapuThl; 4,6 — HelpuThl; 5,8 — MuenuHoBas o0osouka; 7-
KoJutaTepanb; 9 — mnepexsar y3na; 10 — sapo nemmonuta; 11 — HepBHbIE OKOHUaHUS; O —
TUIBI HEPBHBIX KJeToK: | — yHunonspuas; II — mynerunonspnas; Il — Ounonsgpras; 1 —
HEBPUT; 2 -IEHJIPUT

OOBIYHO B HEWpOHAax MOTEHIMAN JIEHCTBUS BO3HUKAET B 00JIACTH MEMOpPaHBI aKCOHHOTO
XOJIMUKa, BO30YIMMOCTh KOTOpPOHl B 2 pa3a BbIlE BO30YAMMOCTH APYrux ydactkoB. Orcrona
BO30YKIEHHE PacIpOCTPAHSIETCS 110 aKCOHY U TEJTy KIJIETKH.

AKCOHBI, TIOMMMO (YHKIIMH TPOBEACHUS BO3OYKIEHUS, CIyXKaT KaHaJlaMu U1
TPAHCIOPTA PA3NMYHBIX BEUIECTB. benku M MeauaTopbl, CUHTE3MPOBAHHBIE B TEJE KIETKH,

OpraHeyibl U Jpyrue BEIIeCTBA MOTIYT NEPEeMEINaThCsl MO AaKCOHY K €ro OKOHYaHHI0. OTO
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IIEPEMELICHUE BELIECTB IIOJYYWIO Ha3BaHUE aKCOHHOrO TpaHcmopra. CyllecTByeT naBa €ro
BUa — OBICTPBIN M MEJICHHBII aKCOHHBII TPaHCHIOPT.

Kaxnplii HEWpOH B LIEHTPAIBHOW HEPBHOW CHUCTEME BBINOJIHACT TpU (prusmonornyeckue
pPOJIM: BOCIIPMHUMAET HEPBHBIE MMITYJBCHl C PELIENTOPOB WIM JPYTMX HEHMPOHOB; I€HEPUPYET
COOCTBEHHBIE UMITYJIbCHI; TIPOBOAUT BO30YXAEHUE K IPYIOMY HEMPOHY WM OpraHy.

[To @QyHKIMOHANBHOMY 3HAYEHHUIO HEHPOHBI MOJAPA3ACISAIOT HAa TPH  TPYIIBL
YyBCTBUTEJIbHBIE (CEHCOPHBIE, PELENTOPHBIE); BCTABOUHbIE (ACCOLIMATUBHBIE); MOTOPHbIE
(3¢ dekTopHbIe, TBUTATEIBHBIC).

I[lomuMO HEHPOHOB B LEHTPAJIbHOM HEPBHOW CHUCTEME HMEIOTCS IIMAJIbHbIE
KJIETKH, 3aHUMAIOIINE MOJOBUHY oObeMa mosra. Ilepudeprudeckne akCOHBI TaK)Ke OKPYKEHBI
000JIOYKOM M3 TJIMAJbHBIX KJIETOK — JIEMMOLIMTOB (IIBaHHOBCKME KieTkH). HelipoHbl u
[JIMAJIbHBIE KJIETKU Pa3/ieleHbl MEKKIETOUHBIMU LIENIIMHU, KOTOPbIE COOOIIAI0TCS Jpyre Jpyrom
U 00pa3yroT 3aloJIHEHHOE JKUIKOCTBI0 MEXKIETOYHOE MPOCTPAHCTBO HEMPOHOB M riinu. Yepes
3TO IPOCTPAHCTB MIPOUCXOAUT OOMEH BELIECTBAMH MEKY HEPBHBIMU U TJIHAJIbHBIMU KJIETKAMH.

Kietku HEWpOravuy BBIMOJHAIOT MHOXECTBO (DYHKIUN: OMOPHYIO, 3allUTHYIO U
TPO(UYECKYIO pOJb Ul HEUPOHOB; IMOAJEPKHMBAIOT OIPEICIICHHYI0 KOHLIEHTPALUI0 HOHOB
KaJIpUUs M KU B MEXKJICTOYHOM IIPOCTPAHCTBE; pa3pyllalOT HEHMPOMEIUATOPhl U IPYrHe
OMOJOTrNYECKH aKTUBHBIE BEIIECTBA.

HCHTDaJIBHaH HCpBHAA CUCTEMA BBIMTOJIHACT HCCKOJIBKO d)VHKIII/H\/JI

HNuTerpaTtuBHas: opraHu3M >KUBOTHBIX M 4YeJIOBEKa MPEACTaBIAET COOON CIIOXKHYIO
BBICOKOOPTaHU30BAHHYIO CHUCTEMY, COCTOALIYI0 M3 (DYHKIIMOHAJIBHO CBSI3aHHBIX MEXIY COOOM
KJIETOK, TKaHEeH, OpraHoB W HX CHUCTEM. OTy B3aUMOCBS3b, OOBEIMHEHHE PA3IUYHBIX
COCTaBJIIOIIMX  OpraHu3Ma B  €IuMHOE Ienoe  (MHTerpanus), HUX  COINIACOBAHHOE
(GYHKLIMOHUPOBAaHUE 00ECTICUNBACT LIEHTPAJIbHAS HEPBHAs CUCTEMA.

Koopiuuupymomas: QyHKIMM pPA3IUYHBIX OPraHoB M CHUCTEM OpraHu3Ma JOJKHBI
IIPOTEKaTh COTIACOBAHHO, TAaK KaK TOJBKO MPHU TaKOM CIOCOOE >KU3HEAEATEIbHOCTH BO3MOYKHO
MO/JIEPKUBATh IIOCTOSTHCTBO BHYTPEHHEH CpEIbl, PaBHO KaK M YCIEIIHO aJalTHPOBaTh K
M3MEHSIOIINMCS YCIOBHAM OKpY»Karoueil cpenbl. KoopauHanuio 1eaTeIbHOCTH COCTaBIISIIOIINX
OpraHM3M 3JIEMEHTOB OCYLIECTBIIAET LIEHTPaJIbHas HEPBHAS CUCTEMA.

Perynupyromasi: neHTpanbHasi HEpPBHasg CHCTEMa  pPETyJIHpPYeT BCE  IMPOLECCHI,
MPOTEKAoIMe B OpraHu3Me, MO3TOMY IpPH €€ Y4acTHM IMPOMCXOIAT Hambojee a/eKBaTHbIE
U3MEHEeHHs pabOoThl Pa3lMYHBIX OPraHOB, HalpaBlIEHHbIE Ha oOecleyeHue TOW MM MHOM ero
JeATEIbHOCTH.

Tpoduueckasi: HeHTpanbHas HEpPBHAs CUCTEMa OCYLIECTBISIET PETyJALMI0 TPOPHKH,

WHTEHCUBHOCTH OOMEHHBIX ImpouccCoB B TKaHAX OpraHu3sMa, 4YTO JIC)KUT B OCHOBC



dbopMUpOBaHUS peaklnii, aleKBaTHBIX MMPOUCXOAIIMM U3MEHEHHUSIM BO BHYTPEHHEH U BHEIIHEH
cpeze.

IIpucnocoduTeabHAas: IICHTPAJIbHAS HEPBHASI CUCTEMa OCYILECTBIISIET CBSA3b OpraHu3Ma ¢
BHEIIIHEW CPeJIof MyTeM aHaju3a U CHHTE3a IMOCTyNaroel K Hell pasHooOpa3Hoi nHpopmauu
OT CEHCOPHBIX CHCTEM. OJTO JaeT BO3MOXHOCTh MEpecTpauBaTh JEATEIbHOCTh PA3IUYHBIX
OpraHOB W CHCTEM B COOTBETCTBUU C H3MEHEHHSAMH cpeabl. OHa BBIMOMHSACT (QYHKIHH
perynaropa IOBEICHHS, HEOOXOAMMOTO B KOHKPETHBIX YCIIOBUSX CYHICCTBOBAHHS. ITO
obecrnieunBaeT aJeKBaTHOE MPUCIIOCOOIECHUE K OKPYKAIOLIEMY MUPY.

@®opMuUpOBaHUEe HEHANPABJIEHHOr0 TIOBeJeHUsI: ICHTpaJbHas HEpBHAas cHCTeMa
dbopMUpYyeT OMpene’IcHHOe TIOBEICHUE J>KUBOTHOTO B COOTBETCTBHH C JOMUHHUPYIOIICH

OTPEOHOCTHIO.

IIpakTH4yeckas 4YacTh:

3amanue 1. Paccmorpure pucyHok 1 «PedrexktopHble ayru», TOANWIIATE BCE
cocraBisirone 4dacTu. [lpuBenuTe mnpuMepsl 2-X-HEHMPOHHBIX PE(ICKCOB U CIOXKHBIX

peduiekcoB, pedIeKTOpHbIE 1yTH KOTOPBIX BKIIOYAIOT BCTABOYHBIC HEHPOHBI.

Pucynok 4 — PednekropHble ayru (cripaBa — pocTasi, CeBa — CI0XKHas)

3amanue 2. Paccmorpute pucyHok 11 «[omoBHOW MO3T» W MOJANUIIUTE BCE YaCTH.

Hepe‘lI/ICHI/ITe 6 OTACJIOB I'OJIOBHOI'O MO3ra, paCKpacbTC UX pa3HbIMH IBECTAMU.



Pucynox 5 — I'onoBHO#T M0O3T

3anmava 3. M3yuute u 3anumure B Tabauy ¢pyakinuu BHC, 3amonanTte Tabmuiy.

HN3mMmeHeHnune cocTossHus OpraHoOB IIPpH

Opraun BO30Y>KJICHUH HEPBOB
Cumnaruyeckast [Tapacummaruveckas

Cepaue:

Cocybl:

- KOXH

- CKEJIETHBIX MBIIIILL

- cepaua

- JIETKHAX

bponxu

DKenynok v KMIIEYHMK:

- [IEPUCTAIbTUKA,

- CEKpELHs JKENe3

PKemunelii my3sipp  MoueBoi my3eipp ['1a3

(3pauok) CitOHHBIE JKeTIe3bI

3anava 4. M3yuute crpoenue cuHanca. PaccMoTrpute npeayioxkeHHbI pucyHok. Crenaiite

0003HaYEeHUS.



Pucynok 6 — Cunamnc

KoHTpoJILHLIE BONIPOCHI:

1. UYro Ha3pIBacTCA raHraIuem?

2. Kaxue HepBHBIE TOJIOKHA Ha3bIBAOT IPEraHIJIMOHAPHBIMU?

3. Yem npencTaBiaeHbl UEHTPHI CUMIIATUYECKOW HEPBHOW CUCTEMBI?

4. YeM npezacraBieHa nepudepruieckas 4acTb CHMIATHUECKOW HEPBHOW CUCTEMBI?
S. I'ie HaxoAATCS TaHTJIMM CUMITATUYECKOW HEPBHOW CUCTEMBI?

6. UYem npencraBieHbl UEHTPHI IAPACUMIIATUYECKON HEPBHOM CUCTEMBI?

7. B cocraBe kakuX 4EpENHbIX HEPBOB BBIXOAAT U3 TOJIOBHOIO MO3Ta IMAPaCUMIIATUYECKUE
BOJIOKHA?

8. I'ne HaxoauTes , camoe O0JbIIOe BEreTaTUBHOE CIUIETeHHE?

9. I'ie pacnosioxeHbl BBICHINE TOJKOPKOBBIE BET€TaTUBHBIE LIEHTPHI?

10.  Kakoe BnusiHHE OKa3bIBAaeT MapacuMIaTHYeCKas HEPBHAS CHCTEMa Ha TJIAJIKYIO

MYCKyJaTypy OpoHXOB?

11 .Kak BiausieT cuMInaTuyecKas BereraTuBHasi HEpBHasl CUCTEMa Ha cepiie?
12.  Yro Ha3bIBAIOT CHHANCOM?

13.  OxapakrepusyiiTe CTpOoeHHE CHHAIICA.

14.YTo Ha3pIBaeTCS MEIUATOPOM?

15. [lepeuncnure MeaaTOPHI



IIpakTuyeckoe 3anaTue Ne3
7Kesie3pl BHyTpPeHHeli ceKpennu.
3ajgaya: 3akpenuTh 3HAHWS 1O TOmOrpaduu, aHaTOMUU U (U3NOJIOTHH OPraHOB
9H/IOKPHHHOM CUCTEMBI.

Teopernyeckast 4acCTh:

Xenezamu BHYTpeHHEH CEKpeLWH, WM SHIOKPUHHBIMU Opranamu (oT rpedeckoro endo-
BHYTPb, Krino- BBIIENSI0), HA3bIBAIOTCS JKENE3bl, OCHOBHOW (YHKIMEH KOTOPBIX SBISETCS
o0pa3oBaHUE M BBIAEICHHE B KPOBb OCOOBIX AKTHUBHBIX XMMHMUYECKUX BEIIECTB — TOPMOHOB.
['opmonb! ( oT rpeueckoro hormao — B030y)XJar0) OKa3bIBAIOT PEryJHUpYIOLIEe BIUSHUE Ha
(YHKLHIO BCEro OpraHu3Ma WM OTJENBbHBIX OPTaHOB, IIPEUMYIIECTBEHHO Ha Pa3HbIE CTOPOHBI
oOMeHa BelIEeCTB. YUEHHUE O kKejle3aX BHYTPEHHEN CEKpEeLIMH — SHAOKPUHOJIOTUS.

K xene3zam BHYTpeHHEH cekpelMu OTHOCATCA :TU N0 G U3, O N u P U3, LIUTOBUAA
g K € J1 € 3 a, MapallUTOBUAHbIE JKele3bl, BUIOUKOBAs »XKeJe3a, MOKeITy04YHble OCTPOBKH,
HAJMOYEUHbIE JKE€JIe3bl, SHAOKPUHHAS 4YacTh IOJIOBBIX XKEJE3(AIUYHUKU Yy JKEHIIMH, SUYKU Y
MYXXYMH). DHIOKpUHHAs (YHKIUS TPUCYIIa U HEKOTOPBIM JPYIMM OpraHaM (pas3Hble OTIENbI
IUILEBAPUTEIBHOTO KaHaja, MOYKH M Jp.), HO Y 3TUX OpPraHOB OHA HE SIBJISIETCS OCHOBHOM.
Jene3bl BHyTpeHHEH CEKpeLUu pa3inyaroTcs 10 CBOEMY CTPOEHHUIO M PA3BUTHUIO, a TaKXke IO
XUMHUYECKOMY COCTaBY M JIEHCTBUIO BBIIEISIEMBIX UMU TOPMOHOB, HO BCE OHHM MMEIOT 00Iue
aHaToMo-(u3uosiornyeckue 4eprthl. lIpexne Bcero Bce SHIOKPUHHBIE OpraHbl SIBISIFOTCS
&Kele3aMu, HE MMEIOUIMMM BBIBOAHBIX IHPOTOKOB. OCHOBHOM TKaHbIO TOYTH BCEX XKeje3
BHYTPEHHEH CEeKpeluH, ONpPEeACTSAIOMNUX HMX (YHKIMIO, SBISETCS >KEJIE3UCTBIA AIUTEIHH.
Otmedaercss OoraTtcTBO KpoBocHaOkeHus >xkene3. [lo cpaBHEHHMIO ¢ JpYyrUMH OpraHamMHM Ha
OJIMHAKOBBbII BeC (Maccy) OHHM NOJy4YalOT 3HAUUTENbHO OOJbIIE KPOBH, 4YTO CBS3aHO C
MHTEHCUBHOCTHIO OOMEHA BEIIECTB B )keJe3aX. BHyTpH Kax 1011 jxene3bl IMeeTCsl OOMIIbHAs CETh
KPOBEHOCHBIX COCYJIOB, NMPHUYEM HKEJIE3UCThIe KIETKU MPHUISKAT K KPOBEHOCHBIM KalIMJIAPaM,
JUaMeTp KOTOphIX MokeT aocturath 20-30MkM M Oojee (Takve KalmWIspbl Ha3bIBalOTCA
cunycousiamu). JKene3pl BHYTPEHHEHM CEKpelMu CHAOKEHBI OOJIBIIUM KOJMYECTBOM HEPBHBIX
BOJIOKOH IPEUMYIIIECTBEHHO U3 BEreTaTHBHOM (aBTOHOMHOI) HEPBHON CHCTEMBI.

JXene3bl BHyTpeHHEH cekpeluu (yHKIMOHMPYIOT HE M30JIMPOBAHHO, A CBSA3aHBI B CBOEH
JEeSTENIbHOCTH B €IUHYIO CHUCTEMY SHIOKPUHHBIX OpraHoB. Perymsuus QyHkumii opranusma
yepe3 KPOBb aKTUBHBIMM XMMHUYECKMMHU BEILECTBAMH HA3bIBACTCSI TYMOPAIbHOW peryisiuen.
Benymas ponb B 3TOH peryisiiuu NpUHAIICKUT ropMoHaM. ['yMopasibHast peryssiius TECHO
CBA3aHA C HEPBHOM pETyJALUEH NEATEIbHOCTU PpA3JIUYHBIX CUCTEM OpPraHoOB, IO3TOMY B
YCIIOBHSIX ILIEJIOCTHOTO OpPraHU3Ma pedb HAET O €AWHOW HEWpO- T'yMOPAJIBbHOM pPETYIISLMU.

Hapymenne ¢yHKUuMM jkene3 BHYTpEHHEH CEeKpelMH SBIsSeTCS NpUYMHON 3a0oJjieBaHuUM,



HA3bIBAEMBIX JHIOKPUHHBIMU. B OJHHMX ciy4asx B OCHOBE JTHX 3a00JIeBaHUN JIEKUT
U30BITOYHAST MPOIYKIMS TOPMOHOB (THMEpP(YHKIUS KeNe3bl), B APYTUX — HEJOCTATOYHOCTH
00pa3oBaHUs TOPMOHOB (THIO(YHKIIUS KEIIE3bI.

TUTTIOD®U3 (hypophys) I'nnmodu3 miam HUKHUM TPUAATOK MO3ra, MPEICTaBIsACT COOOM
HEOOJIBIITYIO JKeJie3y OBaIbHOU (hopMbl BecoM (Maccoid) mo 0,7 r . OH HaXoaATCsS HA OCHOBAaHUU
yepena B SIMKE TYPELKOIo Ce/uia KIMHOBUAHON KOCTH , HPUKPBIT CBEPXY OTPOCTKO TBEpPAOH
MO3roBoi obOonouku ( mguadparmoit Typernkoro cemia). C TOMOIIBIO Tak Ha3bIBAEMOM
runouzapHoil HOXKKU TUNO(PHU3 COEAMHEH C BOPOHKOM, KOTOpas OTXOJUT OT ceporo Oyrpa
noa0yrpoBoit obyiactu (rumoTtosiamyca). B rumodwuze pazmuyaroT aBe J0JIU — TEPEIHION U
3agHIo0. [lepenusist noJsl pa3sBWIIaCh MYTEM BBIIISTYMBAHUS M3 MEPBUYHOH POTOBOH IOJIOCTH
3apOJbIIIa, COCTOUT UX KEJIE3UCTHIX SMUTEINAIBHBIX KIETOK U Ha3bIBaeTCs ajieHorunopusom. B
nepeaHei qoJie BBLACNSIOT HECKOJIbKO 4yacTed. YacTp, mpuiexkanias K 3aJHel Jose runodusa,
HA3bIBACTCSI MPOMEKYTOYHON YaCTHIO.

Kenesuctpie KIeTKM nepenHedl noau runodusa pasiuyaroTcs MO CBOEMY CTPOEHHUIO U
CEKPETHPYEMBIM HMH TOPMOHOM: COMATOTPOIIOIUTHI BBIJACISIOT COMATPOIHBIA TOPMOH,
JAKTOTIPOTIOIUTHI - TAKOTPOIHBINA TOPMOH ( IPOKJIATHH),

Koptukorpononutsl — aapeHOKOpTUKOTponHbId ropmoH (AKTI), Tupeorponmouutsr —
THUPEOIPOITHBIA TOPMOH, (QOJUTHKYIOCTUMYIIUPYIOIINE U JIFOTCHHU3UPYIOIINE TOHAIOTPOIIOIUTHI
- TOHaJJOTPOIHBIE TOPMOHBI. COMAaTOTPOITHBIA TOPMOH OKa3bIBAET JACHCTBUE HA BECh OPTAaHU3M -
BIUSET Ha €ro poct ( ropMoH pocta). JIaKTOTpOmHBI TOpMOH (TPONAKTHH) CTUMYIUPYET
CEKpEIMI0 MOJIOKa B MOJIOYHBIX jKeJie3aX M OKa3bIBAeT BIMSHHUE HA (PYHKIHIO JKENTBHIX TEl B
AUYHUKAX. AJpeHOKOpTUKOTponHbld TropMmoH (AKTI), perymupyer ¢yHKIUIO KOPKOBOIO
BEIIECTBA HAAMOYCYHUKOB, aKTUBH3HUPYsl O00pa30BaHHE B HEM TIIFOKOKOPTHUKOMIOB M TOJOBBIX
TOPMOHOB. THPEOTPOIHBII TOPMOH CTUMYIIUPYET BHIPAOOTKY TOPMOHOB IIMTOBUIHOM KEIE30M.
["'oHamoTpOHBIE TOPMOHBI TIEpEHEN 101 TUHOo(]H3a OKa3bIBAIOT IEHCTBHE HA MOJIOBBIC KEJIE3bI
(roHazpBI): BIUSIOT HA pa3BUTHE (DOJUTHKYJIOB, OBYIISAILIUIO, PA3BUTHE JKEIITOTO Tella B SUYHHUKAX,
Ha CIIEPMATOTeHE3, Pa3BUTHE W TOPMOHOOOPA30BATEIbHYIO (YHKIHIO WHTEPCTHIMAIBHBIX
KJIETOK B sSiMYKax (ceMeHHHuKax). [IpoMmexxyTouHas yacTh mepenHed oy TUrnodu3a COIEPKUT
SMUTENUANbHBIE KJIETKH, MPOAYUUPYIOIIMEe HHTEPMEANH (MEIaHOIMTOCTUMYIUPYIOIHIA
TOPMOH). DTOT TOPMOH BITUSET HA MUTMEHTHBI OOMEH B OPTaHU3Me, B YaCTHOCTH Ha OTJIOKCHHE
MMUTMEHTA B OJIHTEIMH KOXH. 3aIHSAS A0S Tunodus3a pas3BWiIach ITyTEM BBIITYUBAHUS W3
MPOMEKYTOUYHOTO MO3Ta U3 OTPOCTKA BOPOHKHU ), COCTOUT M3 KIIETOK HEHPOTIIMU: M HA3BIBAETCS
Takke HeilporunopuzoM. OHa BBIAENSIET aHTUANYPETUYECKUNA TOPMOH U TOPMOH OKCHUTOIIMH.
OTH TOPMOHBI BBIPA0ATHIBAIOTCS HEHPOCEKPETOPHBIMH KIIETKAMHU THITOTAJIaMyCa U TI0 HEPBHBIM

BOJIOKHaAM, UAYIIMM OT HHUX B COCTaB€ BOPOHKH, IIOCTYMNAIOT B 3aaHIOKO IOJIFO FI/IHO(i)I/ISa, rac



HaKarummBaloTcs (memoHupyroTcs). M3 3amHei goaum mo mepe HagoOHOCTH OHHU TMOCTYMHAaloT B
KPOBB.

SIN®N3 MO3T'A (epiphysis cerebri)

Onudusz Mo3ra, WK MHUIIKOBUIHOE TEJI0, MPEICTaHeT cOO0N HEOOIBIIYIO Kelle3y BECOM
(maccoif) 1o 0,251 mo ¢opMe HamoMHHAET €IOBYIO IMMIIKY. OH HAXOIUTCSA B MOJIOCTH 4eperna
HaJI TUTACTUHKOM KPBIIIU CPETHETO MO3ra, B 0OPO3/1e MEKIY IBYMSI €€ BEpXHUMH XOJIMHKAMHU, C
MOMOIIBIO TaK BUITHEBBIX MTOBOJKOB CBSI3aH CO 3PUTEILHBIMU OYrpaMu MPOMEKYTOYHOTO MO3Ta
( »keme3a pa3BWJIaCh U3 3TOr0 MoO3ra). ONU(HU3 MO3ra MOKPBIT COEIWHUTEIHHOTKAHHOM
000JIOUKOM, OT KOTOPOHM BHYTPh IPOHUKAIOT TpabeKyabl (MEPEropoaKH), pas3ielsonne
BEIICCTBO JKENIe3bl HAa MAJCHBKUE JIOJIbKM, TaK Ha3bIBACMble NHHEIOIMUTAMH W KJICTKU
Helipornuu. [lomararoT 4To MUHEATOMHUTH 00J1a1al0T CEKPETOPHON (YHKIIMEH W MPOAYIUPYIOT
pa3JiryHble BEIIECTBA, TOM YHCIIe MEATOHUH. Y CTaHOBIIEHA (DyHKIIMOHANIbHAS CBS3b dnudu3a ¢
IPYTMMHU Kelle3aMU BHYTPEHHEHM CEKpelMH, B YACTHOCTH C IOJIOBBIMH Xelle3aMu ( y JI€BOYEK

sMu (U3 TOPMO3HT A0 OMPEIEITICHHOTO BO3PACTa PA3BUTHE SUYHUKOB).

IIpakTH4yeckas 4YacTh:

3ananuel. Mcnonb3ys Mmarepuainbl arjaca, ydeOHUKA, HarJsfHble IOCOOUs, H3y4dHUTE
0COOEHHOCTH CTPOEHUS >KeJle3 BHYTPEeHHEH cekpenuu. PaccmMoTpure mpeuioKeHHbIH PUCYHOK.

Crenaiite 0003Ha4YEHNUS.
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3amanne 2. U3yunte (yHKIMU XKeie3 BHYTpPeHHEH cekperuu. KpaTkue cBefeHUs 3aHECUTE B

TadIuUIy:
Keneza (pycck. u nat.l'opmoHBl [P DEKThI pu I PexTrI npu
Ha3BaHNE) runepyHKIMN runoQyHKITUN

Ilo copuzonmanu:

1. DHJIOKpUHHAS JKeJle3a B 00J1acTH e, uMeromas (opmy rajactyka-6adodku,
2. YcuneHnue AesITeNbHOCTH Kele3bl, COMPOBOXKIAIOIIEeCS] H30BITKOM TOPMOHOB.
3. 3abosieBaHre, BO3HUKAIOIIEE Y B3POCIBIX MTPHU U30BITKE COMATOTPOIIHHA.

Ilo sepmuxanu:

4. MeTton n3zyuenust GQyHKIIUU SHIOKPUHHOM KeJe3bl, 3aKJII0YAIOLIUIICs B €€ yIaleHHH.




OHJOKPHHHASA XKEJIe3a, PACIIONOKECHHAS B AMKE TYPELIKOTO CeJUIa KIMHOBUIHON KOCTH.
XapakTepHblIil mpu3HaKk 0a3ea0Boi O0Ie3HH.

KoHTpOJIbHBIE BOIPOCHI:

1. Kaxkwue xene3nl Ha3bIBAIOTCS «BHI[OKpI/IHHI)IMI/I»?
I[aﬁTe OIPECACICHUC ITIOHATUIO «T'OPMOHBI».

[lepeuncnure runodu3apHO3aBUCUMBIE JKEJIE3bI.

2

3

4. HazoBute oT/AETBI THIODU3A.

5. [aiite onpenesieHue MOHATUSAM «THIIEPPYHKIUSI» U «TUTTOPYHKITUS.
6

- Ha3zoBuTe xene3sl cMemanHon CCKpELUU.



IIpakTHyeckoe 3ansaTHe Ned
OmnopHo-IBUraTeIbHBIN anmapar.
3ajaya: 0000IUTH 3HAHUS, YMEHHUS M HaBBIKU 1O TONOrpaduu, aHATOMHUU U (PU3UOIOTHU
KOCTHOHM M MBIILIEYHOUN CUCTEM.

Teopernyeckast 4acCTh:

OnopHo-ABUTraTeIbHBIH anmapart

OnopHO-/IBUTATENbHBIA ammapar COCTaBIIAIOT KOCTU CKelleTa C CyCTaBaMH, CBS3KH U
MBILIIBI ¢ CYXOXKHWIUSAMH, KOTOPbIE HApsy € JABMKEHUSIMU OOECIIEUMBAIOT OMOPHYIO (DYHKIUIO
opranusMa. Koctu u cycTaBbl y4acTBYIOT B JIBUOKEHUH MTACCUBHO, MOAUUHSIACH JEMCTBUIO MBIIIIL,
HO WIpalOT BEAYIIYIO POJIb B OCYIIECTBICHHWM OmMOpHOH ¢(yHkumu. OmnpenenéHHas dopma u
CTPOCHHE KOCTEH NpUIAI0T MM OOJBINYIO MPOYHOCTH, 3alac KOTOPOW Ha CiKaTHe, pacKaTHe,
crubaHue 3HaAYUTEIbHO MPEBBIIIAET HArpy3KH, BO3MOXKHbIE IIPU ITOBCEAHEBHOM paboTe ONOpPHO-
JBUraTenpHoro ammnapata. Hanpuwmep, OonblieOepiioBasi KOCTh 4YeJIOBEKA IPH  CXKaTHU
BBIJICP)KUBAET HArPy3Ky 00JIee TOHHBI, a TI0 IPOYHOCTH PACTSDKEHHS IOYTH HE YCTYIAET YyTyHY.
Bosnbimmm 3amacoM mpoyHOCTH 00JIaAa0T TAKXKE CBA3KH U XPSIIIH.

Ckeuter

Ckener cOCTOUT U3 COETUHEHHBIX MEXly co0oi kocTell. OH oOecrieunBaeT Halemy Teiny
OTIOpYy U COXpaHeHHEe (OPMBI, a TAK)KE 3aIUINACT BHYTPEHHHE OpPraHbl. Y B3pPOCIOTO YelIOBEeKa
ckener cocrouT npumepHo u3 200 kocreil. Kaxnas KOCTh MMeeT oIpeneiéHHyo (opmy,
BEJIMYMHY M 3aHMMaeT OIpeesIEHHOE NOJ0XKeHHe B ckenere. YacTh KOCTel COoeMHEHA MEXAY
co0Oi MOABMKHBIMU cycTaBaMu. OHHM HPHUBOAATCS B JBH)KEHUE MPHUKPEIUIEHHBIMH K HUM
MBIIIIIAMH.

ITo3BoHouyHUK. OpUTHHAIBLHOW  KOHCTPYKLIMEH, COCTaBJSIOLIEN OCHOBHYIO  OIOpY
CKeJeTa, SIBJISIeTCS MO3BOHOYHUK. Ecin Obl OH COCTOSUT M3 CIUIOIIHOTO KOCTHOTO CTEPKHS, TO
Hallli JIBUXKEHHUs ObUTH Obl CKOBAHHBIMH, JUIIEHHBIMH 'MOKOCTH M JIOCTAaBIISUIM OBl CTOJb K€
HETPUSATHBIE OLTYIICHUS, KaK €3/1a B TeJiere 0e3 peccop 1mo OyJbKHOW MOCTOBOI.

YHIpyrocts COTEH CBSI30K, XPSIIEBBIX MPOCIOEK U U3THOOB JeNIaeT TTO3BOHOYHHUK MTPOYHOM
U TuOKoi omopoi. braronapst TakoMy CTpPOEHHIO MO3BOHOYHHMKA YEJIOBEK MOXKET Harubarbcs,
IpbIraTh, KyBbIPKAaThCs, OeraTb. OueHb CHIIbHBIE MEXKII03BOHKOBBIE CBS3KH JOMYCKAIOT Camble
CJIO)KHBIC JBM)KCHHUS M BMECTE C TeM CO3Aal0T HAAEKHYIO 3aIlUTy COUHHOMY Mo3ry. OH He
MOJIBEPTraeTCsl KAKOMY-JINO0 MEXaHUIECKOMY PACTSHKEHUIO, JaBIICHHUIO TPH CAMBIX HEBEPOSTHBIX
u3rudax MOo3BOHOYHUKA.

N3rulpl MO3BOHOYHOTO CTOJN0A COOTBETCTBYIOT BIMSHHUIO HAarpy3kd Ha OCh CKeJeTa.

[ToaTomy HuXHSS, OONee MacCHBHAs YacTh CTAHOBUTCS OMOPOW MPHU MEPEIBUKEHUM; BEPXHSIS,



IpyU CBOOOJHOM JBM)KEHHH, MOMOTaeT COXpaHsTh paBHoBecue. [103BOHOUHBIN €TOIO MOMXKHO
OBLIO OBl HA3BIBATh MTO3BOHOYHOM MPYKUHOM.

BonnooOpa3Hbie M3ru0pl MO3BOHOYHUKA 00ECIIEYMBAIOT €r0 yNpyrocTh. [1osBisoTcs oHM
C pa3BUTUEM JIBUTaTe]bHBIX CHOCOOHOCTEH peOEHKa, KOrja OH HAyMHAeT Jep:KaTh TOJIOBY,
CTOSITh, XOJUTb.

I'pyanas kierka. ['pyanas xierka oOpa3oBaHa TPYAHBIMH HO3BOHKAMH, IABEHAJIATHIO
napamMu pEéOEp M TUIOCKOW TPYAHOH KOCTBbIO, WM TrpyauHou. PEOGpa mpeacraBisior coOoit
IUIOCKUE H30THYTbIE Iyroro KOCTH. MX 3aaHHe KOHIbl HOJBM)KHO COEIUHEHbI C T'PYAHBIMU
IIO3BOHKAaMH, a IepeJHuEe KOHIIbI JECATH BEpXHUX pEOep Npu NOMOIIM T'MOKHX Xpsiuen
COCAMHAIOTCA C TPYOHOM KOCTBIO. DTO OOECIEeYMBAET IOABMKHOCTh TPYIHOW KIETKH TNpPHU
IbIxaHuu. J[Be HKHHE mapbl péOep KOpode OCTANbHBIX M OKAaHYMBAIOTCA CBOOOAHO. I'pymHas
KJIETKA 3alUILAET Cep/Le U JIETKUE, a TAK)KE MeYeHb U JKETYI0K.

HHTEepecHO 3aMeTUTh, YTO OKOCTEHEHUE TPYAHOM KIIETKHM HPOMCXOIUT MO3/AHEEe APYIHX
kocteil. K aBaanaru romaM 3akaHuMBaeTCsl OKOCTEHEHHE PEOEp, M TOJIBKO K TPUALATH rojam
IPOUCXOJUT IOJIHOE CIUSHUE YacTel TpyAMHbI, COCTOSILENH U3 PYKOSTKU, Tejla TPYIUHBl U
MEUEBUIHOIO OTPOCTKA.

®dopma rpyaHON KIETKH C BO3pacTOM H3MEHsSeTcs. Y HOBOPOXKIACHHOIO OHAa MMEET, Kak
npaBuio, GopMy KOHyca C OCHOBaHHEM, OOpamEHHBIM BHHU3. I10TOM OKpPYKHOCTH TPYIHOMN
KJIETKA B IEpBbIE TPU IojJa YyBEJIUYUBAETCs ObicTpee, 4eM jajiuHa TynoBuuia. llocreneHHO
IpylHas KJIeTKa W3 KOHYCOOOpa3HOW NpHOOpeTaeT XapaKTEepHYH JUIs 4YeJIOBEKa OKPYTIIYIO
¢dopmy. [Tonepeunuk e€ Gomblle, YeM JIMHA.

Pa3BuTHe rpynHOI KIETKH 3aBUCUT OT oOpa3a KM3HU yesioBeka. CpaBHHUTE CIIOPTCMEHA,
IUIOBLIA, aTjieTa C YeJIOBEKOM, HE 3aHUMAIOUIMMCS CHOPTOM. JIerko MOHATH, YTO pa3BUTHE
TPYAHON KJIETKH, €€ IMOJBMXXHOCTb 3aBUCAT OT pa3BUTHs Mblml. IlosTomMy y moapocTkos
JBEHAALATH-TIATHAALATH JIET, 3aHUMAIOLINXCS CIIOPTOM, OKPY>KHOCTb I'PY/IHOM KJIETKH Ha CEMb-
BOCEMb CAHTHMETPOB OOJIbIIIE, YEM Y UX CBEPCTHUKOB, HE 3aHUMAIOLIUXCS CIOPTOM.

HenpaBuibHasg mnocajgka ydammxcs 3a HapToi, cAaBIMBaHME TPYAHOM KIETKHM MOTYT
NpUBECTH K € neopMaliy, 4TO HapyLIaeT pa3BUTHE CEPALa, KPYIHBIX COCYIOB U JETKUX.

KoneunocTn. bnaronapss ToMy, 4T0 KOHEYHOCTH IPUKPEIIEHBI K HAAEKHOM OMNOpE, OHU
00Ja1al0T TMOJBM)KHOCTBIO BO BCEX HANpPAaBIEHUSX, CIHOCOOHBI BBIIEPKUBATH OOJNbIINE
(bu3HYeCcKue HATPY3KH.

JIErkue KOCTH - KJIIOYMIBI U JIOMATKH, JEKAIlMe HAa BEPXHEM 4acTU TPyJHOM KIIETKH,
OXBaTBIBAIOT €€, TOYHO MOsAC. JTO omopa pyK. BeICTymbl W IpeOHM Ha KIIOYMIIE U JIOTIaTKe
ABIIIOTCS MECTOM MPUKPEIIeHUs: M. Yem OoJbIie cuila 3TUX MBILIL, TeM OOJIbIlIe pa3BUTHI

KOCTHBIE OTPOCTKM M HEPOBHOCTH. Y atrjeTa, Ipy3dyHKa MPOJOJIbHBIN rpeGeHb JIomaTku Oosee



pa3BUT, YEM Yy YaCOBIIMKA WIM c4yeToBoja. Kiroumna — mepekugHOM MOCT MEXAY KOCTSMH
TyJOBUIIA U pYK. JlonmaTka v KiroumIia cCo34a0T HAAEKHYIO PECCOPHYIO OIIOPY PYKH.

ITo nonoxeHuto JIONaTOK U KJIFOUUI MOYKHO CYIUTH O MOJOKEHUHU PyK. AHATOMBI IOMOTJIH
BOCCTAaHOBUTH OTJIOMaHHbIE PYKH JPEBHErpeueckoi cratyn Benepsl Munocckoi, onpenenus ux
MIOJIOKEHHUE IO CHIIY3TaM JIONATOK U KIIFOUHII.

Koctn Tasza ToOiCTHIE, IIMPOKME M IOYTH IIOJIHOCTBIO CpOCIIMECS. Y YEIOBEKa Ta3
OINpaBJbIBAET CBOE HA3BAHMWE — OH, KAaK 4Yallla, MOJAEPKUBAET BHYTPEHHUE OPraHbl CHHU3Y. JTO
OJIHA W3 TUIHMYHBIX YEPT YEJIOBEUECKOro ckenera. MacCHBHOCTh Ta3a IPONOPLHOHAIbHA
MAaCCHUBHOCTH KOCTE€M HOI, HECYIIMX OCHOBHYHKO HAarpy3Ky IIpU INEpEIBH)KCHHHM YEJIOBEKa,
MIOSTOMY CKEJIET Ta3a YeJIOBEKa BBILACP)KUBACT OOJIBIIYIO HATPY3KY.

Hora u pyka. [Ipyn BepTUKaNbHON 1O3€ PYKH YEJIOBEKA HE HECYT IIOCTOSSHHOM Harpy3kKu
KaK OIMOpBI, MPUOOPETaloT JIETKOCTh U pa3HooOpasue aelcTBus, cBOOOAY nBMXKeHHS. Pyka
MO>KET COBEpIIATh COTHHU ThICSY PA3IMYHBIX JBUTATENbHBIX omnepanuid. Horu xe HecyT Bcro
TsKeCTb Teaa. OHU MaCCUBHBI, UMEIOT YPE3BbIYAHO MPOYHbIE KOCTU U CBSI3KH.

I'onoBka mieya He UMEET OrPaHUYECHMS B IIMPOKUX KPYTOBBIX JABMXKECHUAX pyK, Hanpumep
IIpy METaHuU Kombs. ['0J0BKa ke Oesipa ri1y0oko BIaéTcs B yriiybJeHUe Ta3a, YTO OTpaHHYMBAET
nBrkeHus. CBS3KM 3TOrO CycTaBa caMble NPOYHBIE U YIAEPKUBAIOT Ha OEnpax TsHKECTh
TYJIOBHILA.

VYhpaxHeHueM U TPEHUPOBKOW JOCTUTaeTCs OOJIblasi CBO0O0Ia ABUKEHUN HOT, HECMOTPS
HAa HMX MAacCCUBHOCTh. YOEIUTEIbHBIM MPUMEPOM 3TOTO MOXKET OBbITh OalleTHOE HCKYCCTBO,
3aHATUS TUMHACTUKOM, BOCTOUHBIE €IMHOOOPCTBA.

TpyOuaTble KOCTM PyK M HOT MMEIOT OTPOMHBIN 3amac mpodHocTH. MHTepecHo, uTO
pacroyiokeHne aXypHBIX TepekiaanH JhdeneBol OallH COOTBETCTBYET CTPOEHHUIO I'y0YaTOro
BEIIIECTBA I'OJIOBOK TpyO4aThix Koctel, cinoBHO XK. Diidens koHCTpympoBan koctu. MHxkeHep
MOJIB30BAJICS. TEMHU K€ 3aKOHAMH KOHCTPYKIMM, KOTOpble OOYCIIaBIMBAIOT CTPOCHHME KOCTH,
npuaaBas ed JErKoCTh U MMPOYHOCTh. B 3TOM IpUYMHA CXOACTBA METANINYECKON KOHCTPYKIIUH U
J)KMUBO KOCTHOU CTPYKTYpBHI.

JlokTeBoii cycTaB obecreunBaeT CIIOKHbIE U MHOTOOOpa3Hble BM)KEHUS! PYKH B TPYAOBOM
KHU3HHU 4YesoBeka. ToNbKo eMy CBOMCTBEHHA CIOCOOHOCThH BpallaTh MpeaIuiedbe BOKPYT CBOEH
OCH, C XapaKTEPHBIM JIBUKEHHEM PACKPYUMBAHUS WU 3aKPYIHBAHUSA.

Konennslil cycTaB HampaBisieT rojieHb IpHu xoap0e, Oere, npbhkkax. KoneHHbIe CBSI3KU Y
YeJI0BeKa 00yCIaBIMBAIOT MPOYHOCTH OMOPHI MPU PACTIPSIMIIEHUN KOHEYHOCTH.

Kuctp HauMHaeTcs TpyInoil KOCTOYEK 3arsiCThs. DTH KOCTH HE MCHBITHIBAIOT CHUIIBHOTO
JABJICHUSI, BBIMOJIHSIIOT CXOJHYIO (YHKIMIO, TIO3TOMY OHHM MEJKHE, OJHOOOpasHEbIE,

TpyJIHOpa3au4uuMble. IHTEpECHO yNOMSHYThb, YTO BEJIMKUN aHaTOM AHJped Besammii Mor ¢



3aBSI3aHHBIMU TJIa3aMU OINPEACTUTh KaXAYH0 3aIsICTHYI0O KOCTOYKY M CKa3aTh, K JIEBOM WM
MpaBoOi pPyKe OHA OTHOCHUTCSI.

KocTu msicti yMepeHHO MOABMKHBI, PACIIONOXKEHBI OHU B BHJIC Beepa U CIYXKaT OMOpoi
nanblieB. @ananr nanslieB - 14. Bce nmanblbl UMEIOT IO TPU KOCTOYKH, KpOME OOJBILOTO - y
HEro JB€ KOCTOYKH. Y YeloBeKa OYeHb MOJBMKEH 00Jbioi majen. OH MOKET CTAaHOBUTHCS O]
OpsIMBIM ~ YTJIOM TI0 OTHOIIGHHWIO KO BCEM OCTalbHBIM. Ero mscTHas KOCTh CrHocoOHa
MPOTUBOMOCTABIISTHCS OCTAIBHBIM KOCTSIM PYKH.

PazBuTtre Oo0NbIIOr0 Manblia CBS3aHO C TPYAOBBIMU JIBIKEHUSMU KHUCTH. MHIEHIbI
HA3bIBAIOT OOJBIION Masel «MaTepbioy, IBAHIIBI -«CTapIIUM Opatom». B npeBHOCTH MIIEHHUKAM
orpybanu OONBIION Tmanerm, 4YToObl YHH3UTh WX 4YEIIOBEYECKOE JIOCTOMHCTBO U CJENaTh
HETOHBIMU JIJISI yYACTHS B CPAKCHHUSX.

Kuctp coBepiraer cample ToHYalue aBrxkeHus. [Ipu 1r060M pabouem MONOKEHUH PYKH
KHCTh COXPaHsIET MOJIHYIO CBOOOIY IBUKEHUSI.

Croma B cBsi3u ¢ X0oApOOW crajma mMaccuBHee. KOCTH MpemIuIIOCHBI OYeHb OOJIbIINE |
KpENKHe B CPABHCHHUH C KOCTSIMH 3aIisicThsl. Hanbosee KpymHble U3 HUX — TapaHHAsl ¥ MATOYHAs
KocTH. OHU BBIACPKUBAIOT 3HAUUTEIBHYIO TSDKECTh Tea. Y HOBOPOXKIEHHBIX TBUKEHHS CTOIIBI
U e€ OONBILIOro majblia CXOAHBI C UX JIBIXKEHHEM Yy 00€3bsiH. Y CUJICHHE OMOPHOM POJIM CTOIBI
pu X0as0¢e npuBelio kK popmuposanuto e€ ceoaa. [Ipu xonp0e, CTOSTHUM JIETKO MOYKHO OIIYTHUTb,
KaK BCE MPOCTPAHCTBO MEXKTY 3TUMHU TOUYKAMHU «BUCHT B BO3JIYXE».

CBoJ, Kak U3BECTHO B MEXaHHUKE, BBIIEPKUBAET OOJBIIOE AaBlIeHUE, YeM Iomaaka. CBoa
CTOIBI OOECHeYrnBaeT YHPYTOCTh TMOXOJAKH, YCTpaHsSeT OaBJCHHE Ha HEPBbI M cocynbl. Ero
o0pa3oBaHNe B MCTOPHH MPOMCXOXKICHUS UYEIOBEKA CBSI3aHO C NMPSAMOXOXKICHHEM W SBISETCS
OTJIMYUTEIIFHOH OCOOCHHOCTBIO YEIOBEKa, NMPUOOPETEHHOW B TPOIECCE €r0 MCTOPUYECKOTO
pa3BUTHSL.

JIBa B1a MBIIIIEYHOM TKAHU.

I'aankue Mbimmbl. Korga MBI TOBOPWIIM O MBIIIIAX, TO OOBIMHO MPEICTABISUIA cede
CKeJeTHbIe MBIIEL. Ho, KpoMe HUX, B HAIIEM OPTaHU3ME B COSAMHHUTEILHOW TKAHU HaXOJSATCS
TJIaJIKU€ MBIIIIBI B BUJIE OJJUHOYHBIX KJIETOK, B OT/ICTHHBIX MECTaX OHU COOpPAHBI B MMy4KH.

MHoOro riaJkux MBIl B KOXE, OHH PACIOJOXKEHBl Y OCHOBAHHUS BOJIOCSIHOW CYMKH.
Coxkpaniasch, TH MBI TOJHAMAIOT BOJIOCH! M BBIJABIMBAIOT KU U3 CATLHOM JKEJIE3HI.

B rma3y BOKpyr 3pauka pacrojoXKeHbI IIaJKue KOJBIEBbIE M paJdaibHbie MBI, OHA
BCE BpeMsi, HE3aMEeTHO /ISl Hac, paboTaroT: MPH SPKOM OCBEIICHHH KOJBIIEBBIE MBIIIIIBI CYKAIOT
3pavyoK, a B TEMHOTE COKPAIIAIOTCs paJralibHbIe MBIIIIIBI U 3pa4OK PacIIUPSETCs.

B crenkax Bcex TpyOUaTHIX OPTaHOB — JIBIXATEIBHBIX MYTEH, COCYIOB, MHUIIEBAPUTEILHOTO

TpaKkTa, MOYEHCITYCKATEJIbHOIO KaHaja W Jp. — €CThb CJIOW riagkod Myckymnatypel. Ilopg



BIIMSIHUEM HEPBHBIX MMITYJIbCOB OHa Cokpaiaercs. Hampumep, cokpamnieHue €€ B JbIXaTeIbHOM
ropJie 3aJ€P>KUBAET MOCTYIICHUE BO3/1yXa, COJNEPIKALLIETO BPEAHbIE IPUMECH — IbLIb, Ta3bl.

biaronapsi cokpaiiieHro U pacciiabiaeHuIo TIaJKUX KJIETOK CTEHOK KPOBEHOCHBIX COCYJIOB
UX TPOCBET TO CYXKACTCS, TO PACIIUPSETCA, YTO CIOCOOCTBYET pAaCIpeAesCHUI0 KpPOBU B
opraHusme. I'magkre MpIIIbl TUIIEBO1A, COKPALIAsCh, IPOTAIIKMBAOT KOMOK UL WUJIU TJIOTOK
BO/IbI B KENYIOK.

CnoxHbIE CIUIETEHUS TJIAJKUX MBIIMICYHBIX KIETOK O0pa3ylTcs B OpraHax C IIMPOKOH
MOJIOCTBIO — B KEIYJKE, MOYEBOM Iy3bipe, maTke. COKpallleHHe 3THX KIJIETOK BbI3bIBAET
CIABIMBAaHUE U CYKEHHE MpocBeTa opraHa. Cuia KaxkJO0ro COKpalleHUs KIETOK HUYTOXKHA,
MOCKOJIBKY OHM O4YeHb Maybl. OJHAKO CIIOKEHUE CHJI LENbIX IYy4KOB MOXKET CO3/aTh
COKpAIllEHUE OrPOMHOMN CHIIBI. MOIIHBIE COKPAIICHUS CO3AI0T OIYIIICHUE CUIBLHONU OOJH.

Mpimnsbl ckesnera. CKeleTHbIE MBIl OCYHIECTBISIOT KaK CTATUYECKYIO JEATEIbHOCTD,
bukcupys TEIO B ONPENEIEHHOM TMOJOXKEHUH, TaK U JWHAMUYECKYI0, oOecrednBast
NepeMeNIeHUE TeJla B MPOCTPAHCTBE U OTJEIBHBIX €r0 YacTel OTHOCUTENBHO apyr apyra. O6a
BHJIa MBIIEYHON JEATEIIBHOCTU TECHO B3aUMOIECHCTBYIOT, JTOMOJHSASA APYr Apyra: cTaTudecKas
JEeSITeIbHOCTh 00ecreunBaeT eCTeCTBEHHBINM (POH s AuHaMu4yeckoi. Kak mpaBuio, moioxxenue
CycTaBa HM3MEHSETCS C IOMOILIBI0 HECKOJBKHUX MBIIIL PAa3HOHANPABIEHHOTO, B TOM YHCIIE
MIPOTUBOIIOJIOXKHOTO JAEUCTBUS. CIIOXKHBIC JABUKEHHUS CYCTaBa BBIMOJHSAIOTCS COTJIACOBAHHBIM,
OJHOBPEMEHHBIM WJIM IOCIEI0BATEIbHBIM COKPAIIEHUEM MBbIIIL HEHAIPaBJICHHOTO JICWCTBUS.
CornacoBaHHOCTh (KOOpAMHALIMA) OCOOCHHO HEOOXOAMMa [UIsl BBINOJHEHHUS JBUTATENbHBIX
aKTOB, B KOTOPBIX Y4aCTBYIOT MHOTHE CYCTaBbI ( HampuMep — Oer Ha JbDKax, aBaHue ).

CkeJneTHbIE MBIIIIBI MPEACTABISAIOT CO00M HE TOJBKO HMCTIOJHUTEIBHBIN JIBUTATEIBHBIN
amrmapar, HO ¥ CBO€OOpa3HbIe OpraHbl YyBCTB. B MBIIIEYHOM BOJIOKHE U CYXOXKHJIMSIX UMEIOTCS
HEpPBHBIE OKOHYAHHUS - PELENTOPbI, KOTOPBHIE ITOCBUIAKOT MMITYJIBCHl K KIIETKaM Pa3IUYHbIX
YPOBHEH ILIEHTPAJIbHOW HEPBHOM CHUCTEMBI. B pesynprare co34a€Tcsi 3aMKHYTBIM LUK
UMIYJIbChl OT pa3IUYHbIX OOpa30BaHMN ILIEHTPAJIbHOM HEPBHOM CHUCTEMBI, HIYILIUE IO
JIBUTATEIbHBIM HEPBAM, BBI3bIBAIOT COKPALICHHE MBI, a HWMIYJIbChl, IOCHUIAEMBbIE
perenTopaMu MBI, HHPOPMHUPYIOT HEHTPAIbHYI0 HEPBHYIO CHUCTEMY O KaXKIOM JIIEMEHTE
cuctembl. lluknuyeckass cucremMa cBsi3ell o0OecreyMBaeT TOYHOCTh JABMXKEHHUSIM U UX
KOOpAWHALIMIO. XOTS YIPaBJICHUE JBUKECHUEM CKEJIETHBIX MBIIIIL] OCYIIECTBISETCA pa3IndyHbIMU
pasnenamMu IEHTPATIbHOW HEPBHOM CHCTEMBI, BEAYIIasi POJIb B 00ECIICYCHUH B3aMMOJICHCTBHS U
MOCTAHOBKE IIeNTH IBUTATEITFHOW PEeaKIMK MPUHAICKHUT KOpe OONBIINX MOTYIIApPUU TOJIOBHOTO
Mo3ra. B kope OONbIIMX MONyIIapUU JBUTATEIbHAS U YyBCTBUTENbHAS 30HBI MIPEICTABUTEIHCTB
00pa3yloT eIWHYI0 CHCTeMY, IMPH OTOM KaXJOW MBIIIEYHOW TPYyNIe COOTBETCTBYET

omnpenenEHHbIN y9acToK 3Tux 30H. [log00Hast B3aMMOCBSI3b TTO3BOJISIET BBIMOJIHATH JIBHKEHUS,



OTHOCSI WX JCHCTBYIOIIMMH Ha OpraHusM (hakTopaMu OKpyxaromiei cpeapl. CxemMaTHYecKu
yIpaBleHUE TPOU3BOIHHBIMU JIBUKCHHUSIMA MOXET OBITh MPEICTABICHO CIEIYIOIIUM 00pa3oM.
3amaun W 1eTb JIBUTATEIbHOTO JCUCTBUA (OpMHpYETCs MBINUICHHEM, 4YTO OMpeIeIsieT
HaMpaBJICHHOCTh BHUMAaHUS U YCWIMH 4elOBeKa. MBIIUICHME W SMOLMH aKKyMYJUPYIOT U
HalpaByIsIOT d3TH yCWIHA. MexXaHu3Mbl BBICHICEH HEPBHOW JCATEIBHOCTH (POPMUPYIOT
B3aMIMOJICHCTBHE TMMCUXO(DHU3UOIOTUICCKUX MEXAaHU3MOB  YIPABJICHHS JIBIDKEHUSMH  Ha
pasnuyHBIX ypoBHsIX. Ha oOCHOBe B3aMMOJEWUCTBHUS ONOPHO-ABUTATEIIBHOIO  amnmapara
obecreunBarOTCsl pa3BEPTHIBAHUE M KOPPEKIMs JIBUTAaTEIbHON aKTUBHOCTU. BOjbInyto posib B
OCYILIECTBJICHUM JIBUTAaTEIbHOW PpEAKIUH OCYHIECTBIISIIOT —aHAJIM3aTopbl. JIBUrarenbHbIN
aHaIM3aTOp OOECIeYMBaeT MUHAMUKY W B3aMMOCBSI3b MBIIICYHBIX COKpPAIEHUH, y4acTBYeT B
MPOCTPAHCTBEHHOW M BPEMEHHOM OpraHU3allly JBUTAaTEIbLHOTO aKTa. AHAIU3aToOp paBHOBECHS,
WIM BECTUOYISIPHBIM aHaIM3aTOp, B3aMMOJCHCTBYET C JABUTaTElIbHBIM aHAIU3aTOPOM IPHU
W3MEHEHUU TMOJIOKEHHUSI Tejda B IPOCTPAHCTBE. 3pEHHE M CIyX, AaKTUBHO BOCIHPUHHUMAs
uHpOpMAIIMI0O W3 OKPYKAIOIIEH Cpeabl, YJaCTBYeT B IPOCTPAHCTBEHHOM OpPUEHTALMH U
KOPPEKIIUU JBUTATEIBHBIX PEAKIUH.

Ha3BaHue «MbllIa» NPOUCXOAUT OT CJIOBA «MYCKYJIMC)», UTO 3HAYUT «MBILIbY.

CBs3aHO 3TO C TEM, YTO aHATOMBI, HAOJIOJAas COKPAIICHHE CKEJICTHBIX MBIIII, 3aMETHIIH,
YTO OHM Kak OBI OEraroT I10JT KOXKEH, CJIOBHO MBIIIIH.

MpIIa cOCTOMT M3 MBIIEYHBIX CIUICTCHHWH. [[JIMHA MBIIIEYHBIX CIUIETCHUN Yy YeIOBEKA
nocturaet 12 cm. Kaxnoe Takoe cruiereHne ooOpasyeTr OTeIbHOE MBIIIEYHOE BOJIOKHO.

[Ton 060710YKO# MBIIIEYHOTO BOJIOKHA PACTOaraloTcs MHOTOYUCIICHHBIE TaJIOYKOBHIHbIE
sanpa. [lo Bcell mMHE KIETKH TAHETCS HECKOJIBKO COT TOHYAMIIUX HHUTEH MUTOIIa3Mbl —
MUOGUOPHILI, CIOCOOHBIX COKpamatbes. B cBow ouepenb, MHOPUOPWILIBI 00pa3oBaHbl 2,5
THICSTYaMH OCITKOBBIX HUTEH.

B wmuodubOpminax depemayroTcs CBETIble W TEMHBIE TUCKHA, M TOJ MHKPOCKOIIOM
MBIIIEYHOE BOJIOKHO BBITJISIIUT TONEpPEYHO HcuepyeHHbIM. CpaBHUM (DYHKIHIO CKEIETHBIX U
rnaakux Meil. Oka3piBaeTcs, MOMEPEYHO Mojiocartas MYCKylarypa HE MOXKET TaK CHIIBHO
VATUHATHCS, KaK TJIaJgKas. 3aTO CKEJETHBIE MBIIIIBI COKPALIAIOTCS OBICTpEE, YeM MBIIIIIbI
BHYTPEHHUX OpraHoB. HeTpynHO Mo3TOMYy OOBSCHUTH, MMOYEMY YIWUTKA WIH JO0XKACBOW UYEpBb,
TUIIEHHBIE TOMEPEYHOIOI0CATON MYCKYIAaTyphl, MEIJEeHHO ABUTAOTCA. CTPEeMHTEIbHOCTH
JBIDKCHUM TTYEIIBI, SIIEPHUIIbI, OpJia, KOHs, YeJIOBEKa 00eCIeYrMBaeTCs OBICTPOTON COKpPAIICHUS
MONEPEUHONOJIOCATON MYCKYIaTypHhI.

TonuHa MBIIIEUYHBIX BOJIOKOH Pa3HBIX JIOJEH HE OJAMHAKOBA. Y TeX, KTO 3aHUMAeTCs
CIIOPTOM, MBIIIEYHBIE BOJIOKHA Pa3BUBAIOTCS XOPOIIO, Macca WX BEJIHMKA, a 3HAYUT, U CHJIA

COKpaleHus: Toxke Oonbmas. OrpaHUYeHHOCTh PadOThl MBI MPUBOAUT K 3HAYUTEIHLHOMY



COKpAIIICHUIO TOJIIMHBI BOJOKOH M MAacChl MBI B LEJIOM, BICYET M YMEHBIICHHE CHIIbI
COKpAILICHUS.

Bcero B Tene yenoBeka 656 ckeneTHbIX Mblii. [loutn Bce Mbiuisl napueie. [lonoxenue
MBI, HUX ¢(opMa, cHocod MPHUKPEIUIEHUS K KOCTSIM MOJIPOOHO H3Y4YeH aHaTOMHUEH.
PacnonoskeHne U cTpoeHHEe MBI O0cOOEHHO BaXKHO 3HATh XHUPYpry. BoT mouemy xupypr
MPEXIE BCErO aHATOM, a AHATOMHS M XUPYpPrusi — poOJAHbIE cE€cTpa. MHpOBBIE 3aCiIyrd B
pPa3BUTUM OTUX HAyK IIPUHAUICKAT HAIIEW OTEYECTBEHHOM Hayke, W npexzae Bcero H.M
[Tuporony.

HepBHble cBsi3n B Mbllax. HempaBuiibHO Iymarh, YTO MBIIIIA cama MO ce0e MOXKET
cokpamarbcs. TpyaHO ObUTO OBI MPEACTABUTH XOTh OJHO COTJIACOBAHHOE JIBIIKEHHUE, €CIIU ObI
MBIIIIBI ObUTH HeynpaBiisieMbl. «[1yCkaroT» MBIIIIY B X0/ HEPBHBIE UMIYJIbCH. B 01HY MbIIIITY
B cpenHeM mnoctynaer 20 UMIylIbCOB B CEKyHAY. B Kakqom 1iare, Hampumep, NPUHUMAKOT
yuactue 10 300 MBIIII, 1 MHOKECTBO UMITYJILCOB COTTIacCyeT UX paboTy.

KonmuecTBO HEPBHBIX OKOHYAHUH B Pa3IMYHBIX MBIIIAX HEOJMHAKOBO. B MbImIax oempa
WX CPABHUTEJIBHO MaJjio, a TJIa30ABUraTEIbHbIC MBIIIIbI, HEIbIMUA JHIMH COBEPIIAIOIINE TOHKHE
U TOYHBIC [BIDKEHUs, Oorarbl OKOHYAaHUSMHU JABUTATeNbHBIX HepBOB. Kopa mnonymapuu
HEPaBHOMEPHO CBA3aHO C OTJEJIbHBIMU IpynnaMu Mbliil. Hampumep, orpoMHbIE y4acTKU KOPbI
3aHUMAIOT JBUTATCIbHBIC OOJIACTH, YIPABJISAIONINE MBIIIIAMH JIUIA, KUCTH, T'y0, CTOIBI, W
OTHOCHUTEJIbHO HE3HAYUTEJIbHBIC — MBIIIIAMU Tuieua, Oenpa, rojieHd. BenmnunHa oTaenbHbIX 30H
JBUTATEIILHOM 00JIaCTH KOpPBI MPOIOPILMOHANIbEHA HE MAacce MBIIIEYHON TKaHU, & TOHKOCTU U
CJI0’KHOCTH JBUYKEHUN COOTBETCTBYIOIIUX OPTraHOB.

Kaxpnas Mpimma mMeer ABOMHOE HEpPBHOE NoauuHeHHe. [lo ogHMM HepBaM MOJAKOTCS
UMITYJIbCHl M3 TOJIOBHOTO M CIMUHHOTO Mo3ra. OHM BBI3BIBAIOT COKpaleHue MbIil. [pyrue,
OTXOJS OT Y3JI0B, KOTOPHKIE JIeKaT 10 OOKaM CIIMHHOTO MO3Ta, PeTyIUpPYIOT UX MTUTaHHE.

HepBHble curHaimpl, ynpasisiolUMe [IBHKEHHEM W MUTAHUEM MBIIIL, COIJIACylTCs C
HEpPBHOHW peryssiued KpoBocHaOeHust MbIIbl. [lomydaercs eAuHBIA TPOWHON HEPBHBIN

KOHTPOJTb.

IIpakTH4yeckas 4YacTh:

3aganue 1. Paccmorputre mmakatr u  puc. |  «Ckener dYeloBeKa» U CAEIanTe
COOTBETCTBYIOIIHE MOAIMCHU K PUCYHKY. PacxpaCLTe KpaCHBIM IBETOM OCEBOM CKeJIET U CMHUM

OBCTOM — I[O68.BO‘IHLII>1.
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Puc. 1. Crpoenue ckenera.

3aganue 2. Paccmorpure 1utakatr u puc.2 «I[lo3BOHOUHBIM CTONO» W chenaiTe
COOTBETCTBYIOIIME MOJANNCH K HEMY, Ha PUCYHKE «@» YKAKHUTE YMCIO IO3BOHKOB B KaXKIOM
OT/JeNie MO3BOHOYHUKA, HAa PHUCYHKE «B» MOIIHIIUTE Ha3BaHHE (PH3HOIOTHYECKHX H3THOOB
MO3BOHOYHMKA, YKAKUTE B KAaKOM BO3pacTe W B CBA3M C KakUM BHUJOM JESTEIbHOCTH OHU

bopmupyrotcs.
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Puc.2 «I1o3BOHOYHBII CTOJIO

3aganue 3. Paccmotpute puc.3 «CTpoeHue BepxHE KOHEUHOCTH» M cHelnaiTe

COOTBCTCTBYIOIIHEC MOAINNUCHU K HEMY.

Puc.3 CtpoeHue BepXxHei KOHSIHOCTH



3amanue 4. Paccmotpure puc.4d «CrTpoeHue HHXKHEH KOHEYHOCTW» U CHAeTaiTe

COOTBCTCTBYIOIIHEC MMOAIMUCH K HEMY.
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Puc.4 «CtpoeHne HIKHEW KOHEUHOCTH»

3aganue 5. Paccmorpure puc. 5 «Bun uepema crepeau UM cOOKy», MOIMMIIUTE

COOTBETCTBYyIOIMME MU(MPBL. BBIenuTe KpacHBIM IBETOM KOCTH JIUIIEBOTO OT/AENa deperna,

3C€JICHBIM IBETOM — KOCTH MO3I'0OBOI'0 OTJC/Ia YCperia.



Puc. 5 «Bug uepena cnepenu u cOOKy»

3amanue 6. Paccmorpute puc.6 «YUepem HOBOPOKIACHHOTO», TOIIUIIATE HAa3BaHUE
POIHUYKOB U HEKOTOPbIX yacTeil yepena. OtBerbTe Ha Bompockl: 1) Uto Takoe poauuuok? 2) B
KakoM BO3pacTe MPOUCXOAUT 3apacTaHue poAHMUYKOB? 3) B ueM (¢yHKUMOHaNbHOE 3HAaUYEHUE

POIHHUYKOB?

Puc. 16, Hepen HOBOPOAICHHON O

Puc.6 «Yepen HOBOPOXKIEHHOTO»

KoHTpoJibHbIE€ BONPOCHI:

Kakumu Bugamu TkaHel peIcTaBlIeHa B OpraHu3Me KOCTHas cuctema?
HazoBute BuaBI KOCTEH?

OxapakTepu3yiTe crocoObl COeIMHEHHS KOCTEH.

KakoBo 3HaueHMe KOCTHONW CUCTEMBI?

[Tepeuncnure paznuyuHbie HOPMBI MBIIIIII.

o akrwbdpE

OxapakTepu3yiTe 3Ha4eHNE MBIIIIEYHON CUCTEMBI.



IIpakTuyeckoe 3anaTue Ne5
3puTenbHbIH, BKYCOBOH H 000HATEeIbHBINH aHANN3aTOPbI. C1yX0BOH H
BecTHOYISIpHBIIA aHaau3aTopbl. Koxka.
3ajgauM: u3ydyuTh CTPOCHHUE U (PYHKIUH IJIa3HOTO A0JI0KA U BCIIOMOTaTENILHOTO anmapara
['na3a, u3y4nTh CTpoeHHE U (YHKLUU OpraHu3Ma BKyca U OOOHSHMs, H3Y4YHUTh aHaTOMO-
¢u3noIOrHUecKue OCOOCHHOCTH AaHAIM3AaTOPOB CIIyXa M pPaBHOBECHS, HM3YyYHTh CTPOCHUE U
(bYyHKINU KOXHU

Teopernyeckast YacTh:

AHanmM3aTop — COBOKYITHOCTh TpEX OTACIIOB HEPBHON CHUCTEMBI: Tepu(epuuecKoro,
MIPOBOJHUKOBOTO U LICHTPAJIBHOTO.

[Tepudepudeckuii oTaen aHanu3aTopa MPEACTABICH PEIENTOPAMU, BOCTPUHUMAIOITUMU
BHEILIHUE U BHYTPEHHUE Pa3APAKEHUS.

Bcee pelenTopbl JIeNATCS Ha JIBE TPYIIIBL: JMCTaHTHEIC Hu
KOHTaKTHBIC. JIUCTaHTHBIC PELENTOPBl  CIIOCOOHBI BOCHPUHUMATH  pa3IpakeHUsl, HMCTOYHHUK
KOTOPBIX HaXOJUTCS HA 3HAYMUTEILHOM PACCTOSHUM OT OpraHu3Ma (3pUTENbHBIE, CIYXOBHIC,
o0OoHsTeNbHbIE perenTopbl). KOHTakTHBIE perenTopsl BO30YXKAAIOTCS MPH HEMOCPEICTBEHHOM
CONPUKOCHOBEHUH C MCTOYHMKOM pazapaxkeHus. K HUM  OTHOCATCS  TaKTWJIbHBIE,
TeMIIEpaTypHbIE, BKYCOBBIE PELEIITOPHI.

PenenTopsl TpaHCHOPMHUPYIOT SHEPTUIO pa3ApPa)KEHUS B SHEPTHI0 HEPBHOTO HMITYJIbCA.
[TpyunHON BO3HUKHOBEHHUS BO30OYXKICHHS B pEIENTOpe SBISETCS JACTONSIPU3ALUS  €ro
MOBEPXHOCTHOM MeMOpaHbI B pe3ylbTaTe BO3ACUCTBUS pa3ApaxuTeNs. ITy ACTOSPU3AIIIO
HAa3bIBAIOT PEIENTOPHBIM, WJIM PEr€HEPATOPHBIM, MOTEHIIUATIOM.

Apnantanus - TPUCTIOCOOJIEHHE K Ccwiie  pasapaxkurens. [IpoucXoauT  CHIKEHHE
YyBCTBUTEIBHOCTH peuenTopos K MMOCTOSIHHO JEUCTBYIOLLEMY Pa3ApAKUTEINIO.
[TpompropenenTopsl He CIIOCOOHBI K aJanTallHu.

[IpOBOIHUKOBBIA OTAEN aHAIM3aTOpa MPEACTABICH HEPBHBIMU IYTAMH, MPOBOASIIMMHU
HEPBHBIC UMITYJICHI B IEHTPAIbHBIA OTJE aHAIU3aTopa.

[leHTpanpHBIA, WM MO3TOBOW, OTIEN aHalU3aTopa — OMpEeeNIeHHbIE O0JIACTH KOPbI
Oomnpiioro mMo3ra. B kieTkax Kopbl OONBIIOTO MO3Ta HEPBHBIE MMITYILCHI SBISIOTCS OCHOBOM
JUUIs BOSHUKHOBEHHMS omnyiieHusi. Ha 6a3e omnrymeHnit BOSHUKAIOT 00JIee CI0KHBIE ICUXUYECKHE
aKTBl — BOCITPHUSTHE, TIPEJICTABIICHUE U A0CTPAKTHOE MBIIIIICHHE.

ITanos WM.II. Mo3roBoi KOHEL aHaJIM3aTopa COCTOMT H3 JBYX 4YacTel: sapa |
nepudeprudecKux pacCesTHHBIX HEPBHBIX IJIEMEHTOB, PACIOJNATAIOIINXCS MO BCEl MOBEPXHOCTU

KOPBI I'OJIOBHOT'O MO3ra.



IlenTpanpHas 94acTh aHaIM3aToOpa (SAPO) COCTOMT W3 BBICOKOIU(DPEPEHIIMPOBAHHBIX B
(YHKIMOHAJIHHOM OTHOIIEHHH HEHMPOHOB, KOTOpPbIE OCYLIECTBISIOT BBICIIMN aHAINW3 U CHUHTE3
uHpOpMaLUK, TOCTYyMAoNe K HUM. PaccesHHBIE 3J€MEHTHl MO3TOBOTO KOHIIA aHAIM3aTopa
IpeACTaBiIeHbl MeHee IU(PPEpeHIMPOBAHHBIMA HEWPOHAMM, CIOCOOHBIMH K BBINOJIHEHUIO
MPOCTEUIINX (YHKIIUH.

Bce ananuzaTopel nensTCsl Ha BHEIIHHWE W BHyTpeHHHE. K BHEIIHMM aHaau3aTopam
OTHOCHT 3pUTEIIBHBIN, CIIyXOBOW, BKYCOBOH, 00OHATEIbHBIH u
KOXXKHbIM. K BHYTpEHHUM aHanu3atopaM - JIBUTaTeNbHbIM, BECTHUOYJSAPHBIE M aHaIM3aToOp
BHYTPEHHUX OPraHOB (MHTEPOPELIEITUBHBIN aHAIU3aTOD).

3purteabHblii  anagm3arop. [lepudepudecknii  oTIAen 3pUTENBHOTO aHANIM3aTopa -
¢doToperienTopel, pacroNOKEHHBIE HAa ceTdyaTod o00ojouke Tria3za. HepBHbIE UMIYIBCHI 110
3pUTEIBHOMY HEPBY (IIPOBOJHUKOBBINA OT/EN) MOCTYNAIOT B 3aThUIOYHYIO 00JIACTh — MO3TOBOM
oTHeN aHanu3aTopa. B HelipoHax 3aTbuUIOYHOM 007acTH KOpbI OOJBIIONO MO3ra BO3HUKAIOT
MHOT000pa3HbI€ U Pa3INYHbIE 3PUTEIbHBIEC OIYILIEHUS.

['ma3 coctouT M3 Iya3HOro 50J0Ka M BcriomoraTelbHOro anmnapara. CTEHKY I1a3HOro
s0110Ka 00pa3yroT TpU 0OOJIOUYKHU: POrOBUIIA, CKIIepa, UM Oeno4Hast, U cocyaucras. BHyTpeHHss
(cocyaucrasi) 00070YKa COCTOUT U3 CETYATKHU, HA KOTOPOH pAaCHOJOXKEHBI (HOTOPELEnTOphI
(MaJIoYKY ¥ KOJOOYKH), U €€ KPOBEHOCHBIX COCYIOB.

B cocTaB rna3za BXoJIAT peLENTOPHBIN anmapar, HaXOAAILIHUICS B CETYaTKE, U ONTUYECKas
cucrema. OnTuyeckas cUCTEMa IJa3a IpEACTaBlIeHAa IIEpeHEd U 3aJHEd IOBEPXHOCTHIO
pPOroBoil 00O0JIOYKH, XPYCTAIMKOM U CTEKJIOBUAHBIM TelaoM. JJii SICHOTO BUJAEHUS IpeaMeTa
HE00X0aMMO, YTOOBI JIydyd OT BCEX €ro TOYEK Majaiyd Ha cerdyaTky. [IpucmocobneHue riasa x
SACHOMY BHJIEHHIO pa3HOYJNAJICHHBIX IIPEIMETOB HAa3bIBAIOT aKKOMoOJalMed. AKKOMOAALUS
OCYILECTBIISICTCS IIyTEM U3MEHEHUs KPUBU3HBI XpycTaiaunka. Pedpakius — npenomieHue ceera B
ONTUYECKUX CPEAAX IJIaza.

Cy1iecTBYIOT /BE IJIaBHbIE aHOMAJIUU MPEIOMIICHHS JIyded B IJa3y: AallbHO30PKOCTh U
OJIN30PYKOCTD.

[Tone 3peHuss — yrioBoe NpoCTPaHCTBO, BUIUMOE I1a30M IpU (PUKCUPOBAHHOM B3IIIAJE U
HETOJIBUKHOU I'OJIOBE.

Ha ceruatke pacronoxensl (oTopenenTopsl: MaJOYKH (C MUTMEHTOM POJOICHH) U
K0JI004KH (¢ mUrMeHToM HojnoncuH). Konboukn oGecrieunBaloT JHEBHOE 3pEHUE U BOCTIPUSATHE
LIBETA, MAJIOUKH — CYMEPEUHOE, HOUHOE 3PEHUE.

Yenosek obnanaer CIOCOOHOCTHIO pa3ianyarb OoubI10€ KOJIMYECTBO
1IBETOB. MeXaHU3M [IBETOBOCIIPUATHS 110 OOIIETIPUHSATOH, HO yxe ycTapeBIIel

TpeXKOMHOHeHTHOﬁ TCOpHUU 3aKJIHYaCTCd B TOM, 4YTO B 3pHT€.]'IBHOI>i CUCTEME HUMCIOTCA TpHU


http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B0%D0%B7

JaTYMKa, YyBCTBUTEIbHBIX K TPEM OCHOBHBIM I[BETaM: KPaCHOMY, KelToMy U cuHeMmy. [loaTomy
HOpPMaJIbHOE IIBETOBOCHPHUSATHE HA3bIBACTCS TpUXpomasueld. [Ipu ompeneneHHOM CMELIICHUU
TPEeX OCHOBHBIX LIBETOB BO3HHUKAET olrylieHue Oenoro usera. [Ipu HapymeHun paboThl 0JTHOTO
WIK JBYX JIaTYMKOB OCHOBHBIX I[BETOB IPABUJILHOI'O CMEIICHHUS IIBETOB HE HaONIOAaeTcs U
BO3HUKAIOT HAPYIICHUS [IBETOBOCIPUSITHS.

Paznuuaior BpoXIEHHYIO U MPHOOpeTeHHYIO (OopMBbI LBeToaHOMaInu. [Ipu BpoKIeHHOM
[[BETOAHOMAJIMW 4Yalle HaOJIOAeTCsl CHUIKCHHWE YYBCTBHTEIBHOCTH K CHHEMY LIBETY, a INpH
npuoOpeTeHHo — K 3erneHomy. llBeroanomanus [lanbToHa (HaNbTOHHU3M) 3aKIIIOYAETCS B
CHI)KCHMU YYBCTBUTEJIBHOCTH K OTTEHKAM KPACHOTO U 3€JIEHOTO I[BETOB. JTUM 3a00JieBaHUEM
ctpanaroT okoiio 10 % myxuun u 0,5 % >KEeHIUH.

[Iporiecc BocTpHsATHS I[BETa HE OrPAaHUYMBACTCS PEAKIMEW CETYaTKH, a CYIIECTBEHHO
3aBHCHUT OT 00paOOTKU MOTYYEHHBIX CUTHAIOB MO3TOM.

CayxoBoil aHAIM3aTOP.

3Ha4yeHHWE CIIyXOBOTO aHAJIM3aToOpa COCTOMT B BOCIPHATHA W aHAIU3€ 3BYKOBBIX
BosH. [lepudeprueckuii  oTHEN CAYXOBOTO  aHANIM3aTopa  TMPEACTABICH  CIHPAIbHBIM
(KOpTUEBBIM) OpPraHoM BHYTpeHHero yxa. CIyxoBble peuenTopbl CHUPATBLHOTO OpraHa
BOCIPUHUMAIOT (PU3MUYECKYIO0 DHEPIHI0 3BYKOBBIX KOJIEOaHHM, KOTOpPbIE MOCTYHAlOT K HUM OT
3BYKOYJIaBJIMBAIOMIETO (HApYyKHOE€ YyXO0) M 3BYKOIEpEAarouiero ammapara (CpeaHee yxo).
HepBHble = wmmynbeel, — oOpasymoomuecss B pelentopax  CIOHPaJbHOIO  Oprasa,
yepes MPOBOAHUKOBBIN MyTh (CIIyXOBOI HEPB) UAYT B BUCOYHYIO 00JIaCTh KOPHI OOJIBIIOT0 MO3Ta
— MO3TOBOM OTIeN aHaiu3aropa. B MO3roBoM oTjese aHalu3aTopa HEPBHBIE HMITYJIBCHI
peoOpa3yroTCs B CIIYXOBBIE OIIYIICHUSI.

Opras cityxa BKIIIOYaeT HaApYKHOE, CPeTHEEe U BHYTPEHHEE YXO.

CrpoeHue HapyKHOTO yxa. B cocTaB Hapy>KHOT0 yXa BXOZST yIlIHasi paKOBUHA, HAPy>KHBIN
CIIyXOBOM MPOXOLI.

Hapyxnoe yxo oT cpennero otaensieTcss OapabaHHOW mepenoHkoil. C BHYTpEeHHEH
CTOpOHBI OapabaHHas MEepPEnoHKa COeAMHEHA C PYKOATKOM MoyioTouka. bapabanHasi mepemnoHka
KOJIeOJIeTCSI ITPU BCAKOM 3BYKE COOTBETCTBEHHO JJIMHE €r0 BOJIHBI.

Crpoenue cpenHero yxa. B cocraB cpefHero yxa BXOJUT CHCTEMA CIIYXOBBIX KOCTOUEK —
MOJIOTOYEK, HAKOBaJIbHSA, CTPEMEUKO, ciyxoBas (eBcraxueBa) TpyOa. OpHa M3 KOCTOYEK —
MOJIOTOYEK — BIUIETEHA CBOEH pYyKOSATKOW B OapabaHHYIO TEpEepoOHKY, Apyras CTOpPOHA
MOJIOTOYKA COWIEHEHa ¢ HakoBajibHe. HakoBanbpHS coeAMHEHa CO CTPEMEUYKOM, KOTOpOe

MPUJICTAaCT K MeM6paHe OKHa pCAABCpUA (OB&J’IBHOTO OKHa) BHYTpCHHCﬁ CTCHKHU CpCIHCTO yXa.



CnyxoBble KOCTOYKH Yy4YacTBYIOT B TMepenade KoseOaHumii OapaOaHHOW IEpPErOHKH,
BBI3BaHHBIX 3BYKOBBIMH BOJIHAMH, OKHY TNpEIBEpUs, a 3aT€M IHI0IUMPE YIUTKH BHYTPEHHETO
yxa.

OxHO npenaBepus pacloIOKEHO Ha CTCHKE, OTACIIOIEN CPEJHEE YXO OT BHYTPEHHETO.
Tam xe umeercst kpyrioe okHo. KoneGaHust sHAOMMM(BI YIUTKH, HAYaBIIUECS Y OBAJIbHOIO
OKHA, pacloCTPaHsIIOTCS M0 XOJaM YJIUTKH, HE 3aTyXas, 10 KpYyIJIoro OKHa.

Crpoenne BHyTpeHHETO yXa. B cocTaB BHyTpeHHero yxa (J1abupuHTa) BXOIST MpeIaBepHe,
HOJYKPYXKHbIE KaHaJbl U YJIUTKA, B KOTOPOH PACHOJIOKEHBI 0COObIE PELIENITOPBI, pearupyromue
Ha 3BYKOBBIE BOJHBI. [Ipenasepue u noykpyKHble KaHalIbl K OpraHy ciiyxa He oTHocsATCs. OHu
MPEJICTABIISIIOT COOOM BECTHOYIISPHBINA amnmapaT, KOTOPBI y4acTBYET B PETYISIIAH MOJIOKECHUS
T€Ja B IPOCTPAHCTBE U COXPAaHEHUU PaBHOBECHSI.

Ha ocHoBHOIl MeMOpaHe cpenHero xojaa YIMTKH HMMEETCs 3BYKOBOCIPHHHUMAIOIIMN
anmnapar — CHHPaJIbHBIA opraH. B ero cocraB BXOZAT pELENTOPHBIE BOJOCKOBBIE KIIETKH,
KOJIEOaHUsI KOTOPBIX MpPeoOpa3yloTcs B HEPBHBIE HMITYJIBCHI, PACIPOCTPAHSIOMIUECS TI0
BOJIOKHaM CJIyXOBOI'O HEPBA M MOCTYMNAOT B BUCOYHYIO JOJII0 KOpbI Oousblioro mo3ra. HelipoHbl
BUCOYHOHM [JOJM KOpBI OOJIBIIIOIO MO3ra NPHUXOJIAT B COCTOSHUE BO30YXICHMs, U BO3HMKAET
OLlyIleHHUE 3BYKa. Tak OCyIEeCTBIAETCS BO3AYIIHAsA IPOBOJUMOCTD 3BYKA.

[Tpu BO31yIIHOM MPOBOAMMOCTH 3BYKa YEJIOBEK CIIOCOOEH BOCHPUHHUMATH 3BYKHU B OYEHb
MIMPOKOM uanasone — ot 16 1o 20 000 konebanwmii B 1 c.

KocTHass mnpoBOAMMOCTb 3BYyKa OCYIIECTBISETCS 4Yepe3 KOCTU 4Yepena. 3BYKOBBIC
KOJIEOaHUsI XOPOILO MPOBOJATCS KOCTSIMU Yeperna, MepealoTcs cpa3y Ha nepuinuMdy BepXHero
U HIKHETO XOJOB YJIMTKM BHYTPEHHEro yxa, a 3aTeM — Ha JHJI0JUM(Y cpelHero xoja.
[Tpoucxoaut kojeOaHue OCHOBHOW MeMOpaHbl C BOJOCKOBBIMHU KJIETKaMH, B Pe3yJbTaTe Yero
OHHU BO30Y)XJAIOTCsI, U BO3HUKIINE HEPBHBIE UMITYJIbCHI B JaJbHEHIIIEM NepeaatoTcs K HelfpoHaM
TOJIOBHOT'O MO3ra.

BoznyimiHas npoBoAMMOCTE 3BYKa BbIpaXkeHa JIydllle, Y4eM KOCTHasl.

BkycoBoii 1 000HATEJIBHBINH AHAJIU3ATOPHI.

3HadyeHUe BKYCOBOTO  aHalM3aTopa 3aKkjifoyaeTcs B anpoOanmuu  HUINK  TIpH
HEMOCPECTBEHHOM COITPUKOCHOBEHUH €€ CO CIIM3UCTON 000JI0YKOM MOJIOCTH pTa.

BkycoBbie peuentopbl (nepudepudeckuil OTAEN) 3aJ0KEeHbl B SIUTENUU CIU3UCTOM
000JI0YKH PpOTOBOM mMonocTH. HepBHBIE HMITYJIbCHI MO MPOBOJHUKOBOMY IYTH, TIJIABHBIM
o0Opa3oM OnyKAamooleMy, JHULIEBOMY U S3BIKOTIIOTOYHOMY HEpBaM, IOCTYNAalOT B MO3TOBOM
KOHEIl aHalIW3aTopa, paclojararolierocss B OMMKaWIIeM COCEICTBE C KOPKOBBIM OTAEIOM

00OHATENHFHOTO aHATN3aTOoPA.



BkycoBbie Mouku (perenTopsl) COCpe1oTOYEHBI, B OCHOBHOM, Ha COCOYKaX si3bIKa. bombIie
BCET0 BKYCOBBIX PELIEITOPOB UMEETCA HAa KOHUMKE, KpasiX U B 3aJHEH 4acTu si3bIka. Penentopsl
BKyCa pacloyiaraloTcs TakXKe Ha 3aJHeld CTeHKe TIJIOTKH, MATKOM Hebe, MUHJIaIMHAX,
HaJrOpTaHHUKE.

Pa3apakeHne OIHMX COCOYKOB BBI3BIBAET OILYIIEHUE TOJBKO CIAJKOr0 BKyCa, IPYTUX —
TONBKO TOPBKOTO W T. JA. BMecte ¢ TeM HUMEIOTCA COCOYKH, BO3OYKICHHE KOTOPBIX
COMNPOBOXKAACTCS IBYMsI MUIM TPEMSI BKYCOBBIMU OIIYIICHUSIMH.

OOoHATeNbHBIA aHAM3AaTOP MPUHUMAET y4acTHE B OIpPENEICHUM 3allaxoB, CBSI3aHHBIX C
MOSIBJICHUEM B OKPY>KAIOLIEH CpeJie Maxy4dnux BEUIECTB.

[lepudepudeckuit oTmen aHanmmzaropa oOpa3yercs OOOHATEIBHBIMU pEIENTOpPaMH,
KOTOpbIE HAXOAATCS B CIU3UCTON 000s04ke mojocTd Hoca. OT OOOHATENBHBIX PELENTOPOB
HEPBHBIE MMITYJIbCHI 110 MIPOBOJHUKOBOMY OTAETY — OOOHATEILHOMY HEPBY — IOCTYIAIOT B
MO3TOBOHM OTJeNl aHalu3aropa — 00JacTh KPIOUKAa W TUIINOKaMIa JIMMOMYEeCKOoi cuctembl. B
KOPKOBOM OT/I€JI€ aHATM3aTOPa BO3HUKAIOT Pa3IMYHbIE OOOHSATEIbHBIC OIIYIIECHUS.

Penienitopbl  OOOHSHUSL COCPEIOTOYCHBI B 00JacTH BEPXHUX HOCOBBIX X0a0B. Ha
MOBEPXHOCTU OOOHSATEIBHBIX KIIETOK MMEIOTCS PECHUYKU. DTO YBETUYMBAECT BO3MOKHOCTH HUX
KOHTAaKTa ¢ MOJIEKyJIaMU MaXy4uX BellecTB. PerenTopsl OOOHSIHMS OY€Hb YyBCTBUTENIBHBI. Tak,
JUISL TIOJTyYeHHsI OUIYIIEHHUS 3amaxa JOCTaTO4HO, YTOOBI ObUTO BO30YXIeHO 40 penenTopHBIX
KJIETOK, IIPUYEM Ha KaXAyl0 M3 HHMX JIOJDKHA JEHCTBOBATh BCEro OJHA MOJIEKYJa Maxydero
BEILECTBA.

OuryiieHue 3amnaxa npu OJHOM M TOW K€ KOHLEHTpAIMU Maxydero BELIECTBA B BO3/yXe
BO3HHMKAET JIUIb B TIEPBBIM MOMEHT €r0 JEHCTBHS HAa OOOHATENbHBIE KJIETKU. B nmampHeimem
ollylieHue 3amaxa ocnabeBaeT. KonnuecTBo ciM3uM B MOJOCTH HOCa TakKe BIMSET Ha
BO30yIUMOCTb OOOHSATENBHBIX perenTopoB. [Ipy MOBBIIIIEHHOM BBIICTICHUH CIIM3H, HAIPUMEP BO
BpeMsI HACMOPKA, MMPOUCXOAUT CHWKEHUE YYBCTBUTEIHHOCTH PEIEITOPOB OOOHSHUS K MaXyqnuM
BEIIECTBAM.

TaxkTWIBHBIN ¥ TEMIEPATYPHBIA aHATIU3ATOPBI.

JleATenbHOCTh TAKTWUJIBHOTO aHAM3aTOpa CBsA3aHAa C Pa3IMYEHUEM  PA3IMYHBIX
BO3JICUCTBUI, OKa3bIBAEMBIX HAa KOKY — IMPUKOCHOBEHHUE, JaBJICHUE.

TakTuibHBIE PELIETITOPHI, HAXOASAIINECS Ha MOBEPXHOCTH KOXKU M CIM3UCTBIX 000J0YKax
MOJIOCTH pTa M HOCa, 00pa3yroT nepudepudeckuid otaen anaauzaropa. OHU BO30YKIAI0TCS TIPU
NPUKOCHOBEHWH K HUM WM JaBI€HUUM Ha HUX. [[pOBOJHUKOBBIM OTAEN TAKTUILHOIO
aHaJM3aTopa Mpe/ICTaBlIeH YyBCTBUTEIbHBIMA HEPBHBIMU BOJIOKHAMH, UAYIIUMHU OT PELENTOPOB

B CIHHHOM (4Yepe3 3aJlHME KOpEHIKM M 3aJHUE CTOJIOBI), MPOJOJITOBATHI MO3T, 3pUTEIbHbIE



Oyrppl M HEWpPOHBI PETHKYIApHON (opmanuu. Mo3roBoit OTAeN aHaMM3aTopa- 3aTHSS
LEHTpalbHas U3BWIMHA. B HEM BOSHUKAIOT TaKTUJIbHBIE OLYIIICHHUS.

K TakTuimpHBIM = perienTopaM  OTHOCAT — Ocs3aTelibHbIC  Tenblla  (MEHCCHEpPOBBI),
PacCIoJIOKEHHBIE B COCYJIaX KOXKH, M OCSA3aTeIbHbIE MEHUCKHU (MEPKEJIEBBI TUCKU), UMEIOIINECS B
0OJBIIOM KOJIMYECTBE Ha KOHYMKax mnainblieB W ryd. K peuenrtopam paBiieHUss OTHOCST
wiactuHyateie Tenbla ([launHu), KOTOpBIE COCpPENOTOYEHBI B TIYOOKHX CJIOSX KOXH, B

CYXOXKHITUSIX, CBSI3KaX, OpIolInHe, OpblKEeUKe KUIICYHHKA.

IHopsinok BINOJHEHHUS PAOOTHI:

3anmanue 1. PaccMoTpuTe MpeanoKeHHbI PUCYHOK, ClIEIaliTe HE00X0uMbIe 0003HAUYCHHUS .
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3ananue 2. Kparkue cBeieHHs] 0 CTPOEHUH M (PYHKIMM OpPraHa 3peHUsl 3alHcaTh B

TadJaumy:



YacTtu oprana 3peHus [Ipencrasiien DyHKIIUU

1. BcnomorarensHbii anmapar:
a)  3allMTHBIM anmapar,

0)  ABUTraTeNIBHBIN aIlapar,

B)  CJIE3HBIN ammapar,

2. ['nazHoe s0510K0:

a)  000J0YKH

0)  BHYTpEHHEe PO

3a,I[aHI/Ie 3. PaCCMOTpI/ITe CXEMY 3pHUTCIBHOI'O0 aHajlinu3aTopa. Cz[enaﬁTe 0003HaUYEHHUS K

MNPEIJIOKCHHOMY PHUCYHKY:

3ananue 4. U3yuute ¢usnonoruio 3peHus. Paccmorpure cxeMsl pedpakiuy Npd HOPMaIbHOM

3peHUH, TP MUOTIHH, TIPU THIepMeTponu. CaenaiTe K pucyHKaM HE0OX0IMMbIe 0003HAUYEHHS .
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3ananue 5. J{aiiTe onpeneneHyre Wik KpaTKyr XapaKTepUCTUKY MPUBEACHHBIM HUXKE TEPMUHAM:
Axkxomooayus -

Junamamop -

Kenmoe namno -

Cnenoe nsamno -

T'unepmemponus -

Muonus -

Peghpaxyus -

Konbouxu -

Tanouxu —

3amanne 6. PaccmoTpuTe cxemy pacrojiOKEHHsI BKYCOBBIX 30H, IIEPEUHCIIATE BKYCOBBIC

penenTopsl (COCOYKH) S3bIKA:

Mopbkoe

Kicnoe

Conésoe

Cnaakoe




3ananue 7. JlaHHBIC O CTPOEHUU OpraHa CilyXa 3alHIIuTe B TaOIuIly

HasBanue ornena

Yewm npencrasiieH

Brimonasemas

1. HapyxHoe yxo.

2. Cpennee yxo.

3. BHyTpeHHee yxo.

3amanne 8. Paccmotpure

0003HaYeHUS.

12

3 4

3anmanue 9. Paccmorpurte pucyHok «CtpoeHue Koxuy. Crenaiite 0003HaYCHUS

5 6

MPEIUIOKEHHBIA  PUCYHOK, CHIElIaiTe HEOOXOIUMbIC

Kadane ¥ nonocty TekToprans-Has
YANUT KA MeMbpana
Bazmnapnan | 5
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Kenyxnzony Bonocadas
HEpEY WieTEs
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KoHTpoJILHLIE BONIPOCLI:

Hazosure yactu oprana 3peHus.

JlaTmHCKOE Ha3BaHHUE TiIa3a.

[Tepeunciure 060J0YKH TIIA3HOTO SIOJTOKA.

IToxaxkuTe X YaCTU HA HAIVISIIHBIX IOCOOMSIX.

HaSOBI/ITe CBGTO‘-IYBCTBI/ITGJIBHBIG peLIeHTOpBI rjiasa.

HazoBute u mokakute Ha Oapenbedax OTIeIbl OpraHa Ciryxa U paBHOBECHS.
I'1e HaxoAATCS IIEHTPHI CITYXOBOTO M BECTUOYJISIPHOTO aHAIM3aTOPOB.
Kakum 06pa3om mpoucxoauT BOCIPUSATHE 3BYKa?

HazoBuTe cocTaBHBIC YaCTH CIOCB KOXKH.

[epeuncanre GyHKINN KOXKH.



IIpakTuyeckoe 3ansaTHe Ne6
Kposs.
3ajaya: 3akpenuTh 3HaHUA 10 MOPQOIOTUU, PYHKIUAM, GUZNKO XUMHUIECKOM CBOMCTBE
KPOBH, €€ COCTaBHBIM YaCTSIM.

Teopernyeckast 4acCTh:

KpoBb - xuakocts, HUPKYIMpYyIOLias B KPOBEHOCHON CHCTEME W IEpPEHOCsIIas ra3bl U
Jpyrue pacTBOPEHHbIE BEIIECTBA, HEOOXOAMMBIE UIs Merabosnm3ma b0 oOpasyromuecs B
pe3ysbTaTe OOMEHHBIX MPOLIECCOB.

KpoBs cocrour wu3 miuasmbl (MpO3pavyHOMl JKUIKOCTH OJEIHO-KENTOro IBEeTa) U
B3BEIIEHHBIX B HEH KIETOYHBIX JJIEMEHTOB. lIMeeTrcs Tpu OCHOBHBIX THIIA KJIETOYHBIX
AIIEMEHTOB KpOBHU: KPAaCHBIE KPOBSHBIC KIETKU (IPUTPOLUTHI), Oeiible KPOBSIHBIC KIIETKU
(JIeHKOIUTH) U KpPOBSIHBIE IUTACTUHKHU (TpoMOOomuThl). KpacHbIil LIBET KPOBU OIpeesieTcs
HAJIMYUEM B 3PUTPOLUTAX KPACHOIO MUTMEHTa reMorioOuHa. B aprepusx, mo KOTOPHIM KPOBb,
NOCTYNUBIIASA B CEPLE U3 JIETKUX, IEPEHOCUTCS K TKaHSAM OpraHu3Ma, T'eéMOIJI0O0MH HAaCBILEH
KHCJIOPOJIOM M OKpallleH B SIPKO-KpacHBbIM LIBET; B BEHAX, IO KOTOPHIM KPOBb IMPHUTEKAET OT
TKaHeW K cep/illy, FTeMOTJIOONH NMPaKTUYECKH JIMIIEH KUCIOPOa U TEMHEE I10 I[BETY.

KpoBb - 10BOJNIBHO BSI3Kasl KUIAKOCTh, MPUYEM BS3KOCTh €€ ONPEAEISAETCS COAEpKAHUEM
DPUTPOIMTOB W PACTBOPEHHBIX OelKOB. OT BA3KOCTH KPOBH 3aBHUCAT B 3HAUYMUTEIBHOW Mepe
CKOPOCTb, C KOTOPOI KpOBb IIPOTEKAET Yepe3 apTepuH (IOJIyYIIPYrue CTPYKTYpPhl), U KPOBSHOE
JnaBjeHue. TeKydecTb KPOBH ONPENESAETCS TAKXKE €€ IUIOTHOCTBIO M XapaKTEPOM JBUKEHUS
pa3IMYHBIX  TUIOB  KJIETOK. JIEHKOIUWTBI, HampuMep, JBHXKYTCS  IOOAMHOYKE, B
HENOCPEJACTBEHHON ONM30CTH K CTEHKaM KPOBEHOCHBIX COCYJOB; SPUTPOLMTHI MOTYT
nepeMenaThesl Kak 1o OTAEIbHOCTH, TaK U IPYIIIaMU HaroA00Me yI0KEHHBIX B CTONKY MOHET,
CO3/1aBasi AaKCHAJIbHBINA, T.€. KOHLEHTPUPYIOLIUIiCS B LEHTpe cocyna, moTtok. O0beM KpoBU
B3POCJIOTO MYXKYMHBI COCTaBISE€T NPHUMEPHO 75 MJI Ha KWUJIOTPaMM Beca Tela; y B3pOCION
JKEHIUHBI ATOT MOKa3aTeidb paBeH nmpuMepHo 66 mi. COOTBETCTBEHHO OOIIM 00BEM KPOBH y
B3pPOCJIOTO MY>KUYHHBI - B CPEIHEM OKOJIO 5 J1; O0Jjee MOJIOBUHBI 00BbEMa COCTABISIET IJa3Ma, a
OCTaJIbHas YaCTh IMPUXOIUTCS B OCHOBHOM Ha DPUTPOLIUTHI.

DYyHKIUH KPOBH

OYHKIMY KPOBH 3HAYUTENHHO CIOXKHEE, YeM MPOCTO TPAHCHOPT MUTATENbHBIX BEIIECTB U
0TX0/10B MeTabonu3ma. C KpOBbIO EPEHOCTCS TAKKE TOPMOHBI, KOHTPOJIUPYIOLNE MHOKECTBO
YKU3HEHHO Ba)XKHBIX MPOILIECCOB; KPOBb PETYJINPYET TEMIIEPATYPY TeJa U 3aILULIAET OPTaHU3M OT
MOBPEXKACHUI U MHPEKINH B TFOO0H ero 4yacTH.

TpancnoptHass (ynkunusi kpoBu. C KpPOBbIO M KPOBOCHAO0XEHHUEM TECHO CBS3aHBI

MPAKTUYCCKNU BCC IMPOLECCHI, MMCIOMIUME OTHOIICHHWE K MNUINCBAPCHUIO M JBIXaHUIO - OIBYM



(GyHKLIUSAM OpraHusma, 0e3 KOTOpBIX >KH3Hb HEBO3MO)KHA. CBs3b C JBIXaHHUEM BBIPAXKAeTCs B
TOM, YTO KpOBb OOECIeYMBaeT ra3000MEH B JIETKUX M TPAHCIOPT COOTBETCTBYIOIIMX Ta30B:
KHCJIOPOJA - OT JIETKUX B TKaHU, IUOKCHJIA yriiepoAa (YIJIEKHCIIOro ra3a) - OT TKaHEH K JIETKUM.
TpaHCOPT NMTATENBHBIX BELIECTB HAUYMHACTCA OT KalWLIAPOB TOHKOIO KHUIIEYHHKA; 3/1€Ch
KpPOBb 3aXBaTbIBaeT UX U3 MUILIEBAPUTEIBHOIO TPAaKTa U HNEPEHOCUT BO BCE OpraHbl M TKaHH,
HauuMHas C TICYEHH, TJI€ TMPOUCXOAUT MOAM(PHUKAIMA NHUTATEIBHBIX BEIECTB (TIFOKO3BI,
AMUHOKHCJIOT, )KUPHBIX KHMCIIOT), IPUYEM KIIETKHU IE€UEHU PETYIUPYIOT UX YPOBEHb B KPOBU B
3aBUCUMOCTH  OT TNOTpeOHOCTed  opraHm3Ma (TkaHeBoro merabomusma). Ilepexon
TPAHCHOPTUPYEMBIX BELIECTB U3 KPOBU B TKAHU OCYILIECTBISETCS B TKAHEBBIX KalMUIIpax;
OJIHOBPEMEHHO B KPOBb U3 TKaHEH MOCTYIAalOT KOHEYHbIE TPOIYKThI, KOTOPBIE JJaJI€€ BHIBOASITCS
yepe3 MOYKM C MOYOHM (HampuMmep, MOYEBMHAa W MoueBas KHUCI0Ta). KpoBb MEpEHOCHUT Takke
IOPOAYKTBl CEKPELMM SHJOKPUHHBIX KeJe3 - FOPMOHBI - M TeM CaMbIM OOECIeYMBAaeT CBS3b
MEX/y Pa3IMYHBIMU OPraHaMH U KOOPAUHALMIO UX JEeSTEIbHOCTH.

Peryasinusi temmnepatrypnl Teja. KpoBb Hrpaer KIIOYEBYIO poOJib B HOJJIEPKAHUU
IIOCTOSIHHOW TeMIepaTyphl Tejla y TOMOMOTEPMHBIX, WM TEIJIOKPOBHBIX, OPTraHU3MOB.
Temreparypa 4elOBEYECKOrOo Teja B HOPMAJIbHOM COCTOSIHUM KOJIEOJIETCS B OYEHb Y3KOM
uHTepBane okosio 37° C. BpiaeneHue M NOMNIOLICHHE TEIIa PA3NIMYHBIMU Y4acTKaMM Tella
JIOJDKHBI OBITH cOaTaHCHMPOBAHBI, YTO JOCTHUTACTCS MIEPEHOCOM TeTlIa ¢ TOMOIIBI0 KpoBH. LleHTp
TEMIIEpaTypHOU PEryJsLUHN pacloylaraeTcsi B TUIOTalaMyce - OTAEIE MPOMEKYTOYHOIO MO3ra.
OTOT LEHTp, 00J1aasi BEICOKOM YyBCTBUTENILHOCTBIO K HEOOJIBIINM U3MEHEHHUSM TeMIepaTypbl
POXOJALIeH uyepe3 HEro KpPOBM, PETyIHpyeT Te (PU3MOJIIOTUYECKHE MPOLECCHl, MPU KOTOPBIX
BbIIETISIETCSl WM Toriomiaercs teriao. ONUH U3 MEXaHU3MOB COCTOUT B PEryJSIIIMM TEIIOBBIX
NOTEPh Yepe3 KOXKY MOCPEICTBOM U3MEHEHUS TUaMeTPa KOKHBIX KPOBEHOCHBIX COCY/I0B KOXHU U
COOTBETCTBEHHO 00BbEMa KpOBH, MpOTEKarollei BOIM3M MOBEPXHOCTH Teja, I/I€ TEIUIO Jierye
Tepsercs. B ciyuae  uHpeKIMM — ONpeAeNeHHbIE  MPOAYKTHl  KHU3HEAESATEIbHOCTH
MHUKpPOOPTraHM3MOB JMOO MPOJIYKTHl BBI3BAHHOIO HMMH paclaja TKaHEeW B3aUMOJIEHCTBYIOT C
JeHKOIMTaMU, BbI3bIBasi O0pa30BaHHWE XMMHMUYECKHUX BEIIECTB, CTUMYIMPYIOIIUX LEHTP
TEMIepaTypHOM pEryasiuu B TOJOBHOM Mo3re. B pe3ynaprare HaOmonaercs MOJbEM
TEMIIEPATYPHI T€Ja, OLIYIIAEMBII KakK Xkap.

3ammTa opranusma ot noBpe:kaeHuii 1 uH@exunu. B ocyniecTBiennn 3Tol QyHKIIUU
KpPOBH OCOOYIO POJIb UTPAIOT JIEMKOLMTHI JABYX THIOB: MOJIMMOPQHOsIEpHbIE HEUTPODUIBI U
MOHOIMTBL. OHU YCTPEMIIIOTCS K MECTY MOBPEXJICHHS U HAKAIUTMBAIOTCS BOJIM3U HETO, IPpUYeM
Oonblas 4YacTh OJTHUX KJIETOK MHUTPHUPYET U3 KpPOBOTOKA Yepe3 CTEHKHU OJIM3IeKaIux

KPOBCHOCHEIX COCYIOB. K MCCTY IMOBPCKACHUA HUX TMPHUBICKAIOT XUMHWYCCKHUC BCIICCTBA,



BBICBOO0KJa€MbI€ TOBPEKJCHHBIMU TKaHSIMU. DTU KIJIETKU CHOCOOHBI MOTJIOMIATh OaKTepuu U
paspymaTh UX CBOUMH (PepMEHTaMH.

Taxum 006pa3oM, OHU MPEMATCTBYIOT PACIIPOCTPAHEHHIO HH(EKITUHN B OpraHU3Me.

JleWKoUUTHl NPUHMMAIOT TAaKXKE y4yacTHE B YNAJIEHUU MEPTBBIX MIIM IOBPEXKIECHHBIX
TkaHeill. [Iporecc nornomenus kiaeTkon O0akTepun WM GpparMeHTa MEpTBOM TKaHU Ha3bIBaeTCA
(aronuTo30M, a OCYIIECTBISIONIUE €r0 HEUTPO(MUIBI U MOHOLMTHI - (aronuTaMu. AKTHBHO
(aronuTUPYIOMKIT MOHOIIUT Ha3bIBAIOT MakpodaroMm, a HelHTpodua - mukpodarom. B 60psde ¢
UHQEKIed BakHas poJib MPUHAUIEKUT O€aKaM IUIa3Mbl, a UMEHHO MMMYHOITIOOyJIUMHAM, K
KOTOPBIM OTHOCHUTCS MHOKECTBO CIEUM(UYECKUX aHTUTEN. AHTUTENa 00pa3ylTcs IpyruMu
TUNIAMH JICUKOIIUTOB - JTUM(POLUUTAMH U TUIA3MAaTHUYECKUMH KJIETKaMH, KOTOPbIE aKTHBHPYIOTCS
Opy TIONAJaHUM B OPraHU3M CIEUU(PUUYECKUX AHTHTCHOB OaKTEpPHAIbHOTO WM BHUPYCHOTO
IPOMCXOXKAEHUS (JIMOO MPHUCYTCTBYIOIMX Ha KJIETKAX, YYXKEPOAHBIX JJIS JaHHOI'O OpraHu3Ma).
BeipaboTka nuMdonuraMu aHTUTEN HNPOTUB AHTUIECHA, C KOTOPBIM OpPraHM3M BCTpedaeTcs B
NEepPBBIA pa3, MOXKET 3aHATh HECKOJBKO HENENb, HO TOJYYEHHBIH WMMYHUTET COXPaHSIETCS
Hamoiro. XOTS ypOBEHb AHTHUTEN B KPOBH UYE€pe3 HECKOJIBKO MECAIEB HAYMHAET MEIICHHO
najaTh, OpU MOBTOPHOM KOHTAaKT€ C AaHTUIEHOM OH BHOBb OBICTPO pacTeT. DTO SBJIECHUE
Ha3bIBAETCS] UMMYHOJIOTHYECKOH MaMsAThI0. 1

P B3aUMOJICHCTBUU C QHTUTEIIOM MHUKPOOPTAaHH3MBI JIMOO CIMIAIOTCS, JIMOO CTAHOBSTCS
Ooiee ys3BUMBIMH Ui TornomeHust (aromuramu. Kpome Toro, aHTuTena MeHIalOT BUPYCY
IPOHUKHYTH B KJIETKM OpraHu3Ma X03sIMHa.

pH xpoBu. pH - 5T0 mokazaTens KoHLEHTpalMu BoaopoiHbIX (H) MOHOB, uucieHHO
paBHBIM oTpuLaTenbHOMY Jorapudmy (oOo3HauaeMOMy JIATUHCKOW OYKBOH «p») ITOHU
BeNWYMHBL. KHCIIOTHOCTP W IIENIOYHOCTH PACTBOPOB BBIPAKAIOT B €IMHMIAX IIKanel pH,
uMmeromel nuamna3oH ot 1 (cuibHas kucinora) a0 14 (cunbHas menods). B Hopme pH
apTepuanbHOl KpoBH cocTaBiser 7,4, T.e. OJIM30K K HeWTpanbHOMY. BeHo3Hass KpoBb H3-3a
pacTBOPEHHOTO B HEW MMOKCHA YIJIEpOJia HECKOJIBKO 3aKucieHa: auokcun yriaepoaa (CO2),
oOpasyrommiicss B X0Jie METaOOJIMYECKUX MPOIECCOB, TIPU PACTBOPEHUH B KPOBH pearupyer c
Bosoit (H20), oOpasys yroashyto kucioty (H2CO3).

[Tonnepxanne pH KpoBHM Ha MOCTOSHHOM YpPOBHE, T.€., APYTUMH CJIOBaMH, KHUCIOTHO-
HIEJIOYHOTO PABHOBECHS, UCKIIOUUTENFHO BakHO. Tak, ecnm pH 3ameTHO magaer, B TKaHIX
CHIDKAeTCs aKTUBHOCTh ()EPMEHTOB, YTO OMAcHO sl opraHusma. Msmenenme pH kposw,
BBIXOJISIIIIEE 32 PaMKU HHTepBana 6,8-7,7, HECOBMECTUMO ¢ kM3HbIO. [lomnepkaHuio 3TOro
nokasaressi Ha MOCTOSHHOM YPOBHE CIIOCOOCTBYIOT, B 4aCTHOCTH, MOYKH, IMOCKOJBKY OHU IO
Mepe HaJ0OHOCTH BBIBOJSAT W3 OpPraHM3Ma KHCIIOTHI WJIM MOYEBHHY (KOTOpas JaeT MICTOYHYIO

peakumio). C apyroit croponsl, pH moanepxxuBaercst Oyarogaps TPHUCYTCTBUIO B IUIa3Me



OTPENICTICHHBIX O€JIKOB W  DJIGKTPOJIUTOB, oOOnamarommx OydepHbIM neicTBreM  (T.e.
CHOCOOHOCTBIO HEUTPATTM30BATh HEKOTOPBIA N30BITOK KUCIOTHI HITH ILIEJI0UN).

DU3NKO-XUMHYECKHE CBOMCTBA KPOBU. [IIIOTHOCTH LEIBHOM KPOBU 3aBHUCUT IIABHBIM
0o0pa3oM OT cofep>KaHusl B HEH SPUTPOLUTOB, OEIKOB U JUIUAOB. L[BeT KpoBH MEHsETCS OT
JIOro 70 TEMHO-KPAaCHOTO B 3aBUCUMOCTH OT COOTHOILEHHUS OKCHUI€HHUPOBAHHOM (anoi) u
HEOKCUTCHUPOBAaHHON (OpM TreMOrio0MHA, a TakKe MPUCYTCTBHS JIEPUBATOB I'€MOTJIOOHMHA -
MeTreMorio0uHa, kapookcureMorioonna u T. A. OKpacka IUIa3Mbl 3aBUCHT OT IPUCYTCTBHS B
HEl KpacHBIX M KEINTHIX IMUIMEHTOB - TJAaBHBIM 00pa3oM KapOTHHOWIOB U OWUIMpYyOHMHA,
60J1b1110€ KOJI-BO KOTOPOTO IIPH NMAaTOJOIMH NMPUIAET Ma3Me kEnThli 1BeT. KpoBs npeacrasiser
€000l KOJIJIOUTHO-TIOJIMMEPHBIN pacTBOpP, B KOTOPOM BOJA SIBJISIETCSI PACTBOPUTENIEM, COJU U
HU3KOMOJIEKYJISIpHBIE OpTraHUYEeCKHE 0-Ba IIa3Ma - PAaCTBOPEHHBIMH BEILIECTBAMH, a OCJIKH U UX
KOMILIEKChl - KOJUIOMJIHBIM KOMIIOHEHTOM. Ha mOBEpXHOCTM KJIETOK KPOBU CYIIECTBYET
JIBOMHOM CIIOM 3JIEKTPUYECKUX 3apsAl0B, COCTOSINMN M3 MPOYHO CBSA3aHHBIX C MeMOpaHOU
OTPHIIATENBHBIX 3aps0B M ypaBHOBEIMIMBAKOUIET0 MX AU((Y3HOrO CIOS TOJIOKHUTEITBHBIX
3apsA0B. 3a CUET IBOMHOIO 3JIEKTPUUECKOTO CJIOSI BO3SHUKAET 3JIEKTPOKMHETUYECKUI TTOTEHIMAI,
KOTOPBII WI'paeT BaXXHYIO POJIb CTaOMIM3aLMU KIETOK, MpeaoTBpamias ux arperauuto. Ilpum
YBEJIMYEHUU HOHHOM CHJIBI IUIa3Mbl B CBSI3M € MONAJaHUMEM B HeE MHOTro3apsaHbIX
MOJIOKHUTETIHHBIX MOHOB AU(D(y3HBIN CIIOM CxKMMaeTcsi u Oapbep, MPEMATCTBYIOUINA arperanuu
KJIETOK, CHIDKaeTcs. OMHUM U3 MPOSBICHUNA MUKPOT€TEPOr€HHOCTH KPOBH SIBIIAETCS (heHOMEH
ocefaHus HpuTpouuToB. OH 3aKIII0YAaeTCs B TOM, YTO B KPOBH BHE KPOBEHOCHOTO pycia (eciu
IpPEOTBPALIEHO €€ CBEPTHIBAHUE), KIETKU OCEAAIOT (CEIEMEHTHUPYIOT), OCTABIASA CBEPXY CIOM
IJ1a3MBl.

CxopocTtb ocenanus 3purpouutos (COJ) Bo3pacTaeT npH pa3IUnyHbIX 3a00JI€BaHUSIX, B
OCHOBHOM BOCHAJIUTENILHOTO XapakTepa, B CBSA3M C M3MEHEHHEM OEJIKOBOI'0 COCTaBa ILIa3MBbl.
Ocenanuio SpUTPOLUTOB TPEAIIECTBYET HX arperamusi ¢ oOpa3oBaHUEM ONpeAeTIEHHbBIX
CTPYKTYp THUIIa MOHETHBIX CTOJIOMKOB. OT TOro, Kak MpOXOIUT UX (HOpPMHUPOBAHME, U 3aBUCUT
COD. KoHueHTpauusi BOJOPOJIHBIX HMOHOB IIJa3Mbl BBIPAYKAETCSl B BEIMUYMHAX BOJOPOJIHOTO
nokasaress, T.e. OTPUIATENbHOTO JiorapudmMa aKTUBHOCTH BOJOPOJHBIX MOHOB. Cpemnuit pH
KpoBH paBHsiercs 7,4. [lonaepxaHnue NOCTOSIHCTBA ATOM BEIMYMHBI O0JbIIOE (PU3UOI. 3HAUEHHE,
MOCKOJIbKY OHa OTIPEENIsieT CKOPOCTH OY€Hb MHOTUX XUM. U (pU3.-XUM. NPOLIECCOB B OPTaHU3ME.

B nopme pH aprepuansnont K. 7,35-7,47 Beno3noi kpou Ha 0,02 HMKe, conep:kaHHe
puTporMTOB 00bIuHO MMeeT Ha 0,1-0,2 Goznee kucmyo peakuuio, yem IMiazma. OnHO U3
BO)XHEHIINX CBOMCTB KPOBU - TEKYYECTh - COCTABISET MpeaMeT u3ydeHus Ouopeosoruu. B
KPOBEHOCHOM pyciieé KpOBb B HOpMe BeJET ceOs kak He HbIoTOHOBCKas KHUAKOCTb, MEHSIOIAs

CBOIO BA3KOCTH B 3aBHCHUMOCTH OT YCJ'IOBI/II\/’I TeueHus. B CBsA3M C 3TUM BS3KOCTH KpOBHU B



KPYIHBIX COCYAaX M KamWUISpax CYIIECTBEHHO paszlIM4aercs, a MPHUBOJMMBIE B JHUTEpaType
JaHHBIE TI0 BSI3KOCTH HOCSAT YCJIOBHBIM XapaKTep. 3aKOHOMEPHOCTH TEYEHHUs KPOBU (pEoJorus
KPOBH) H3YyY€HBI HEJOCTaTO4YHO. HEHBbIOTOHOBCKOE TOBEACHHUE KPOBH OOBACHSAETCS OOJIBLION
00BEMHOI KOHIIEHTpAIMeH KIETOK KPOBH, UX aCUMMETpHUEH, MPUCYTCTBUEM B IUIa3Me OEIIKOB U
npyrumu ¢akropamu. M3mepsemasi Ha KanWUISIPHBIX BUCKO3UMETpax (C AMaMETpOM Kalujuisgpa
HECKOJIBKO JIECATBIX MUJUIUMETPA) BA3KOCTb KPOBU B 4-5 pa3 BbIIlIE€ BA3KOCTH BOIBI.

IIpu marosornu M TpaBMax TEKY4eCTb KPOBHU CYIIECTBEHHO HM3MEHSETCS BCIEACTBHE
JIEeNCTBUS onpenen€HHbIX (aKTOPOB CBEPTHIBAIOIIEH CHCTEMbI KpOBU. B ocHOBHOM paboTa »Toi
CUCTeMbl 3aKiifoyaeTcsi B (EpPMEHTAaTUBHOM CHHTE3€ JIMHEHHOro mnoiuMepa - (abpuna,
00pa3yloIIero ceTyaTyro CTPYKTYpy U MPUIAIOIIET0 KPOBU CBOMCTBA CTYIHSA. DTOT «CTYIEHB»
MMEET BSI3KOCTh, B COTHU U THICAYM MPEBBIIAIONIYIO BA3KOCTh KPOBU B JKMJIKOM COCTOSIHUM,
MPOSIBIISIET MPOYHOCTHBIE CBOMCTBA M BBICOKYIO aAT€3UBHYIO CIOCOOHOCTH, YTO IO3BOJISET
CTYCTKY yJIep’KMBATbCS HA paHe U 3allUIaTh €€ 0T MEXaHUYEeCKHX MoBpexaeHuil. ObpazoBaHue
CT'YCTKOB Ha CTEHKaX KPOBEHOCHBIX COCYJOB IpU HapyLICHUHU PAaBHOBECHUSI B CBEPTHIBAIOLIEH
CHCTEME SIBIIICTCSI OTHOM 13 MPUYUH TpoMO030B. OOpa3zoBaHmIo crycrka puOprHa nIpensiTCTByeT
MPOTUBOCBEPTHIBAIOIIAS] CUCTEMA KPOBH; pa3pylIeHHe 00pa30BaBIIUXCS CTYCTKOB MPOUCXOIUT
non jaeiicteueM ¢ubpuHONIUTHYECKOM cucTembl. OOpa3oBaBIIMiics crycTok (uOpruHa BHauYaje
UMEET PBIXJIYI0 CTPYKTYpYy, 3aTe€M CTAaHOBUTCS OoJjiee IJIOTHBIM, INPOUCXOAUT PETPaKIUsI
CTYCTKa.

KpoBb 06:1aaeT HEKOTOPHIMH OCOOEHHOCTSMH:

-3a [peieslaMi COCYAMCTOro pyciia, 00pa3zyeTcsi Bce OCHOBHBIE YaCTH KPOBH;

-MEKKJIETOYHOE BEUIECTBO TKAHHU - )KUJIKOE;

-00Jip1Iast YaCTh KPOBH ITOCTOSIHHO HAXOJIUTCS B IBH)KEHUU.

BHyTpeHHS yacTb OpraHu3Ma COCTOMT M3 TKaHEBOW >KUAKOCTH, JUMGBl U KpoBu. Mx
COCTaB TeCHEMIIMM o00pa3oM CBsizaH Mexay coOoi. OJHaKo MMEHHO TKaHeBas >XUAKOCTh
ABJISIETCSI UCTUHOM BHYTPEHHEH CpPEIOM YeIOBEYECKOro0 OpraHuM3Ma, IMOTOMY YTO TOJBKO OHA
KOHTaKTUPYET CO BCEMU KJIETKaMH OpraHu3Ma.

Comnpukacasch ¢ 3HAOKapIOM COCYJIOB, KpOBb, OOeclieunBas MX >KU3HEHHBIH Ipolecc,
OKOJIBHBIM ITyTEM BMEILLIMBAETCS] BO BCE OpraHbl U TKAHU CKBO3b TKAHEBYIO JKHJIKOCTb.

Boma saBmsercd cocTaBHOM W OCHOBHOHM JIOJNEH TKaHEBOM JKHAKOCTH. B Kaxkmom
YeJI0BEYECKOM OpraHu3Me Bojia coctanisieT 0onee 70% ot Bceil Macchl Tena.

B opranusme - B BojJe, HaxXoJATCS PAacCTBOPEHHBIE NMPOJYKTbI OOMEHa, TOPMOHBI, T'a3bl,

KOTOPBIC MTOCTOAHHO TPAHCIIOPTHUPYIOT MCKIAY KPOBBIO U TKaHEBOMH >KUJIKOCTBIO.



N3 »srToro cremyer, 4TO BHYTPEHHsS cpela OpraHW3Ma INPeJCTaBisIeT COOOH HEKUn

TPAHCIIOPT, BKIIIOYAIONINI B ceOsS KpOBOOOpAILICHWE W JBUKCHHE IO OJHOW IENU: KPOBH -

TKaHEBas ) KUJKOCTh — TKaHb - TKaHCBas )KI/II[KOCTB-JII/IM(i)a-KPOBL.

Ha »tom IMPUMEPE YCTKO BUJHO, HACKOJBKO KpPOBb TECHO CBA3aHa C J'IPIM(l)OfI A TKaHEBOM

KNIKOCTBIO.

HCO6XOI[I/IMO 3HATb, YTO IIa3Ma KPOBH, BHYTPUKIICTOUHAA W TKAHCBAA KUAKOCTb UMCHOT
OTJIMYUTEIbHBIN Apyr OT Japyra cCoOCTaB. Yro u onpeacsiICT MHTCHCUBHOCTL BOIAHOTO,

QJICKTPOJIMTHOTO WM HOHHOTO oOMeHa KaTHOHOB M aHHOHOB MCKIY TKaHEBOU KHUIKOCTBIO,

KpPOBBIO H KJICTKAMH.

IIpakTHYecKAasi YACTh:

3a,I[aHI/I€ 1. HSy‘lI/ITe (1)I/ISI/IOJ'IOFI/I‘I€CKI/IC IIOKa3aTCJIn KPOBHU:

HanmMmeHnoBanue HCCJICA0BaHU

dusunosnornueckue mokKa3aTein

COD

I'emormoOun
OpUTPOLIUTHI
IIB. mokazarennb
['emaToxkput

JIeMKOIUTHI:

HEUTpOUIIbHBIE:

MHUEJIOLUTHI
METAHUEJIOLMTHI
MaJOYKOSAEPHBIC
CErMEHTOsICPHBIE
bazoduibl

D03UHODUITBI
JIumpouuTsl

MoHOUUTBI
[ImazMaTuyeckue KIeTKu
TpomOOLUTHI

PeTukynounTtsl

1-16 mm/gac
120-150 r/n
3,5-5*10 ¥ B
0,8-1,0

40-58% u 36-42%

4,9-9,0"‘109 B JIUTPE

OTCYTCTBYIOT
OTCYTCTBYIOT
1-6%
45-70%
0-1%

0-5%
18-40%
2-9%
0-0,5%
180-320* 10° B ;utpe
1-10%

3ananue 2. Bribepute U3 MpeioKeHHBIX YTBEPKICHHH BepHbIe U OTMEThTE UX 0:

o JleiikouuThl - (OpPMEHHBIE BJEMEHTHl KPOBH, CIOCOOHBIE K CaMOCTOSITEIbHOMY
NePEIBUKEHHUIO.
O JlelikorurapHas (opMmyia - 3TO POLEHTHOE COOTHOLIEHNE BCEX BUJIOB JICHKOLIUTOB.

O Ileuens - mecTo O6p8.30BaHI/IH SPUTPOUUTOB U JIEHKOIIMTOB.




m [Tpomuecc moromeHns ¥ IepeBapuBaHMs Ty>KEPOIHBIX YaCTHII - 3TO (aromuTos.
O COD 3aBUCHUT HE OT CBOMCTB 3pUTPOLUTOB, & OT COCTABa IIa3MBbl.
O K arpanyJjJonuuTaM OTHOCATCA J'II/IM(bOI_[I/ITBI U MOHOIIMTHI.

3amanwue 3. M3yunTe Ma30K KPOBH Y€JIOBEKa, K PUCYHKY ClIejlaiiTe 0003HAUYCHHS:

3ananue 4.. CocraBbre rpadonornueckyro cxemy «CoctaB KpOBH»:

KPOBb

T

3ananue 5. U3yunre (as3bl CBEpTHIBAHUS KPOBU. 3alUIINTE CXEMY CBEPThIBAHUS KPOBU

3ananue 6. BcTaBbTe B PeATIOKEHHSI TPOITYIICHHBIE OYKBEI



— Ilna3ma kpoBu, THIMEHHAs Oenka GUOPHHOTEHA — 3TO .
—  OTHOCHTETBHOE TIOCTOSHCTBO COCTABA KPOBH H €€ (PH3HKO-XMMHIECKHX CBOMCTB HA3hIBAETCS

- B HacTofImee BpeMd H3BCCTHO HC MCHEC (l]aKTOPOB, IpHHHMAIONIHUX YYAaCTHE B
CBCPTHIBAHHH KPOBH.

~  OCHOBHEIM KOMITOHEHTOM (GMOPHHOIHTHIECKOH CHCTEMBI SIBIIETCS

~ B MemOpanax 5pHTpOIHTOB JIofeH ¢ TpeTheH IpyMIoi KPOBH HAXOATCS aITIFOTHHOTECHBI
, @ B TIa3Me — arnIOTHHHHEI )

~ B MemOpanax spHTpPOIIUTOB pe3yc-TION0KHTEILHEIX Mo/Iei Beeria IpHCYTCTBYET Geok

- Bropas GepeMeHHOCTS pe3yc OTPHITATEIHHOH JKCHITMHEL. BHOBS peGCHOK pe3yc-IIOIOKHTENCH. Y
HETO pa3BUBACTCA

KoHTpoJIbHBIE BOIPOCHI:

—

. OcHoBHBIE (HYHKIIUU KPOBU?

. CocrtaB kpoBu?

. Cocras 11a3mbl?

. OcMoTHYECKOE U OHKOTHUYECKOE JIaBJICHUE KPOBU?

. YaenbHbIi Bec (OTHOCUTENbHAS TUIOTHOCTH) U BA3KOCTH LIETbHONM KPOBU?
. DpUTPOLUTHI, X MOP(hOIOrHYECcKas XapaKTepucTUKa?

. @YHKIIMH 3PUTPOLIUTOB?

. JIeWkoHTHI, NX MOP(OJIOTHUECKAS XapaKTEPUCTUKA?

O o0 9 N U B~ W

. OyHKIMH JTEHKOLUTOB?
10. TpomOGomuTHI, X MOPHOIOTUYECKAS XapaKTePUCTUKA?

11. ®ynkunu TpoMO0IIUTOB?



IIpakTuyeckoe 3ansaTue Ne7/
CepaeuHno-cocyaucrasi CHCTEMA
3agauya: VM3yuuts TOonorpaduio, CTpoCHUE CEPAIA, COCYIOB, BXOISIINX U BBIXOASIIUX U3
Cep/la, 3aKpeNnuTh 3HAHUS O CTPOECHUU U (YHKIMOHAIBHBIX OCOOCHHOCTSIX apTepuii, BeH,
KaIluJUIIpOB.

Teopernuyeckas 4acTh:

. CepaeyHo cocynucTas CUCTeMa — 3TO COBOKYIHOCTh OPraHOB, KOTOPBIE OTBEYAIOT 3a
obecrnieueHrne MUPKYISIUU KPOBOTOKA B OPraHU3Max BCEX KHUBBIX CYIIECTB, B TOM YHUCIIE Y
yesioBeKa. 3HaYeHHe CepI€YHO COCYAUCTON CUCTEMbI OYeHb MAacIITaOHO JIJIsl OpraHu3Ma B
I[EJIOM: OHA OTBEYAET 3a MPOIECC KPOBOOOPAIIEHHS | 32 00OTAIIEHHE BCEX KIIETOK OPraHU3Ma
BUTaMUHAMU, MHHEpaJIaMU U KuciopoaoM. BeiBox CO,, 0TpabOTaHHBIX OPraHUYECKUX U

HEOPTaHUYCCKUX BCIICCTB OCYHICCTBIIACTCA TOXKE C IIOMOIIBIO CEPACITHO COCYI[HCTOﬁ CHUCTCMBEI.

A
g

ig

XapakTepucTuKa cep/iedHO COCYAUCTON CUCTEMBI

OCHOBHBIMU COCTaBIISIFOLUIMMU CEPACYHO COCYIUCTOM CHUCTEMBI SBISIOTCS Cepale U
KpOBEHOCHBIE cocylbl. KnaccuduuupoBaTh coCybl MOXKHO Ha caMmble MeJKHE (Kamuuispbl),
cpenHue (BeHbI) U KPYINHbIE (apTepuu, a0pTa).

KpoBb MpoxoauT 1o MUPKYIUPYIOIMIEMY COMKHYTOMY KPYTY, TAKOE IBHKEHHE TIPOUCXO AT
Omaromapsi pabore cepama. OHO BBICTYHaeT B POJM CBOEOOPA3HOrO HAcoca WM TOPIIHS U
o0ajaeT HarHeTaTesJbHOM crocoOHOCThIO. braromapst ToMy, 4To Mpolecc KpoBOOOpalleHus
HENpepbIBEeH, CEPAEYHO COCYANUCTAsi CUCTEMA U KPOBb BBITIOJIHSIOT )KU3HEHHO Ba)KHbIE (DYHKIIMH,
a UIMEHHO:

 TPAHCIIOPTUPOBKY;

* 3AIIUTY;



e TOMEOCTaTUYECKHE (PYHKIIUH.

KpoBb oTBeuaeT 3a JOCTaBKY M MEPEHOC HEOOXOAMMBIX BEIIECTB: ra3oB, BUTAMHHOB,
MHUHEpaJIOB, METa0O0JIMTOB, TOPMOHOB, (epMeHTOB. Bce mnepeHocHMble KPOBBIO MOJIEKYIBI
MPAKTUYECKH HE TPaHCHOPMUPYIOTCS U HE U3MEHSIOTCS, JIHILb MOTYT BCTYIIUTh B TO WJIU HHOE
coeuHEeHUE ¢ OEIKOBBIMU KJIETKaMH, TeMOTTIOOMHOM U MEPEHOCUTHCS YXKE BUIOM3MEHEHHBIMU.
TpancnopTHyO (QYHKIIHIO MOKHO pa3AeuTh Ha:

e IbIXATEJIbHYIO (U3 OPraHOB JbIXaTeNbHON cUCTeMbl Oy IEPEHOCUTCS B KaXAYIO KIETKY
TKaHel Bcero opranusma, CO, — U3 KJIETOK B OpraHbl JIbIXaHUS);

e MUTATENBHYIO (IEPEHOC MUTATEIbHBIX BEIIECTB — MUHEPAJIOB, BATAMUHOB);

e BBIJICTUTENbHYIO (HEHYXKHBIE TPOJAYKTHI OOMEHHBIX TIPOLIECCOB BBIBOAATCS W3
OpraHu3Ma);

e PErynsTOpHyIO (oOecreyeHre XHUMHUYECKHMX peaklHid C TOMOIIbI0 TOPMOHOB H
OMOJIOTUYECKH aKTHBHBIX BEILIECTB).

3ammTHYIO (PYHKIIUIO TAK)KE MOXKHO pa3JeliuTh Ha:

e paronuTapHy0 (JEHKOUUTHI (PArOUUTHPYIOT UYKEPOJHBIE KIETKH W HWHOPOTHBIC
MOJIEKYJIbI);

e UMMYHHYIO (aHTHUTENIa OTBEYAIOT 32 YHUUTOKEHHE U OOpHOY ¢ BUpycamu, OaKTepUsIMHU U
000 TOTaBIIEH B OPraHU3M YeIoBeKa HH(EKITHEe);

e TEMOCTATUYECKYIO (KPOBOCBEPTHIBAEMOCTH ).

OO6nacTp pa3MelieHus cepalna — rpyaHas kierka. OT Hero 3aBUCUT BCS CEpAECYHO
cocyauctas cucrema. Cepaue 3amMiieHo pedpaMM U TMPAKTUYECKH TOJHOCTBIO TMOKPBITO
nerkuMu. OHO TOJBEPKEHO HEOOJIBIIOMY CMEINIEHUIO Onarofaps MOJIEPKKE COCYI0B, YTOOBI
MMETh BO3MOXHOCTH B IIpoOllecce€ COKpalleHHus ABuratbesd. Cepaue sBISIETCS MBIIIEYHBIM
OpraHoM, pa3/IeJI€HHbBIM Ha HECKOJBbKO monocteil, nMeer maccy 1o 300 r. CepaeuHas CTeHKa
o0pa3oBaHa HECKOJILKUMH CJIOSMU: BHYTPEHHUI HA3bIBACTCS AHAOKAPAOM (SIUTENNM), CpeIHUIN
— MUOKapJl — SIBJISETCS CEepJIeYHON MBIIIIEH, HAPYKHBIM Ha3BaH 3MMUKApJAOM (TUIl TKAaHU —
coeauHUTeNbHBIN). [loBepx cepiua MpUCYTCTBYET €lle OJUH CIoKH-000JI0YKa, B aHATOMHUU €€
Ha3bIBAIOT OKOJIOCEP/IEYHON CyMKOH win mnepukapaoMm. BrHemHss 000504ka JOCTaTOYHO
IJIOTHasA, OHa HEC pacCTAruBacTCsa, 4YTO ITO3BOJIACT JINTITHEHN KpOBH HE 3allOJIHATH CEpAlc. B
nepukapac cC©CTb 3aKpbiTad IMOJIOCTbH MCEXKAY CJIOAMH, 3allOJIHECHHAsd JXHUAKOCTHBKO, OHa
o0ecreynBaeT 3alIuTy OT TPEHUS B MPOLIECCE COKPAIIEHUH.

Cocrasisiromue cepana — 3To 2 npeacepaus U 2 xemynoudka. Pa3neneHue Ha npaByro U
JIEBYIO CEPACYHYIO YaCTH MPOUCXOUT C TOMOIIBIO CIUIOIIHOW neperopoaku. i npencepanii u

JKEIyZ0YKOB (IIpaBOM W JIEBOM CTOPOHBI) NPEIYCMOTPEHO COEAMHEHHE MEXay coOoi



OTBEPCTHEM, B KOTOPOM HaxoautTcs kianaH. OH uMMeeT 2 CTBOPKHM C JIEBOM CTOPOHBI H
Ha3bIBACTCSI MUTPAIbHBIM, 3 CTBOPKM C IPaBOM CTOPOHBI — HA3bIBAETCSI TPUCKYIHAAIbHBIM.
OTKpBITHE KJIANIaHOB MPOMCXOJHUT TOJBKO B MOJIOCTh JKEIYIOYKOB. DTO MPOUCXOAUT Onaromaps
CYXOXXWUJIbHBIM HHUTSIM: OJMH KOHEIl MX MPHUKPEIJIEH Ha CTBOPKAaX KJalaHoB, JPYroi — Ha
COCOYKOBOW MbIIIeYHONW TKaHU. COCOUYKOBBIE MBILIIBI — BBIPOCTHI HAa CTEHKAX >KEIyJ0YKOB.
[Ipouecc cokpalieHus >KEIyJO0YKOB M COCOYKOBBIX MBILIL] IPOUCXOJUT OJHOBPEMEHHO U
CUHXPOHHO, IIpU 3TOM HATATUBAIOTCA CYXOXWJIBHBIC HHTH, YTO HNPCHATCTBYCT OOIIYCKY
0o0paTHOro KpOBOTOKa B mpencepaus. B jgeBoM kenmynouke HaXOJUTCS aopTa, B MPaBOM —
JerouHas aptepusa. Ha BbIXOJE 3THX COCYAOB MPHUCYTCTBYIOT MO 3 CTBOPKHM KJIallaHOB
noaytyHHOU ¢Gopmbl. Ux ¢pyHKIHsS — obecriedeHrne KpOBOTOKA B A0PTY M JIETOYHYIO apTEpPHIO.
OO0patHO KpOBb HE MOMagaeT OjJaronaps 3aroJIHEHUIO KJIAAaHOB KPOBBIO, PACHPSMIICHUIO UX U

CMBIKaHHIO.

IIpakTHyecKasi YacTh:

3amanue 1. Cnenaiite moamnucu K pucynky «Ctpoenue cepamnay. OTBEThTE HA CIEAYIONINE
BOIIPOCHI:

1) Yto Takoe KiamaHbl cepAila, KakoBo UX (pyHKIHOHATILHOE Ha3HAUCHUE.

2) Kakwue kiananpl ObIBatOT U IJ1I€ OHU PacrojararTcs.

3) Yro Takoe nepukapa?

4) [lepeuncnnTe KaK Ha3pIBAIOTCS 3 00OJIOUKH CepALIa.

Pucynox 1. Ctpoenue cepaima



3ananue 2. Caenaiite nognuck K pucyHky «lIpoBoasdias cucrema cepaua.

&

Pucynok 2. [IpoBopsias cuctema cepaia

3amanue 3. BcraBbTe B IPEATIOKEHHS TIPOIYIIIEHHBIE CII0BA:

Macca cepztia B3pociIoro 4eioBeka IpaMM.
Bryrpennnii cioi cepaua — »To
Cpennuii co#t cepia — MEOKap o0pa3oBaH

TKaHbIO.

Oxkomnocepsieunast cyMKa — 3TO .

Mexay npaBbIM Ipe/icepAMEM U IIPABHIM JKEIIYA0UKOM PacloIoKeH
KJIAIaH.

Mesxy J1eBBIM IpeJICEPUEM H JIEBBIM KEITYI0UKOM PACIIOI0KEH

HIIH KJIaIliamH.
B ocHoBaHuM A0PTHI H JICTOYHOI'O CTBOJIA PACIIOJIONKCHBL

KJIAIIaHBbI.
B npasoii moyoBuHE cepAlla KpoBb BCETa
KpoBb 13 Manoro kpyra KpoBooOpaITicHHsI BO3BPAIAETCS B CEPITIE 0

BCHaM.

3ananue 4. W3yunte nBuxeHue KpoBH 1o BeHaM. [lepeumncnure (akTtopbl, crocoOCTBYIOLIHNE
JIBUJKEHHIO KPOBU IO BEHAM:

1)
2)




3)

3ananue 5.M3yunte (pa3pl cepaeyHOi 1eATEIbHOCTH, 3a0JIHUTE MPEIOKEHHYIO Ta0IHILy:

®da3bl JutenbHOCTh [Tepemenienue CtBOpuarsie [TonynyHHbie
CEp/IEYHOr0 KpOBU KJIaIlaHbl KJIAITaHbl
LUK
1.Cucrona
npeacepaui

2. 2.Cucrona
KEITYT0YKOB:

a) daza

HAIPSDKCHHUS,
0) daza

HU3TrHaHUA

3. O6mas nay3a

KoHTpoJIbHBIE BOIPOCHI:

1- HazoBuTe BUJIbI KPOBEHOCHBIX COCY/OB.

2 - OTnuMs B CTPOCHUU apTepuil U BeH.

3- Ilepeuncnure caou CTEHKH CepALa.

4 - Ha3zoBuTe BU/IbI ApTEPUATILHOTO JABICHHUS.

5- Ctpoenue mpoBO/IsIIEH CUCTEMBI CepIia




IIpakTuyeckoe 3anaTue Ned
AHaTOMHSA ObIXaTEJLHOH cucTeMbl. DU3HOJIOTHA ALIXAaTEJIbHOI CHCTEMBI.
332!3‘[3: I/I3y1H/ITB Ha HarJIsiIHbIX HOC06I/I$IX ITIOJIOKCHUC U CTpOCHI/Ie OPFaHOB JObIXaHHUA.

Teopernyeckast YacCTh:

JKu3nb opraHu3ma BO3MOXHA JIMIIB MPU YCIOBHHM IOCTOSHHOTO IMOCTYIUICHUS SHEPIHH,
KOTOpasi HeoOX0auMa JIJIsl BCEX MPOIIECCOB XU3HEAeATeIbHOCTH. OHA MMOCTOSHHO PACXOIyeTCsl 1
oOpasyercs B pe3yibTaTe OMOJIOTMYECKOTO OKUCIICHUS ITUTATEIbHBIX BEIIECTB, BCICACTBUE YETO
coBepIaercs pabora BceX OpraHoB Tena. [[ins OOJNBIIMHCTBA OKHCIUTENBHBIX IPOIECCOB,
MPOUCXOISAIINX B OpPraHU3ME YeJIOBEKa, HEOOXOAMMO HEMPEPHIBHOE MOCTYIUICHHE KUCIOPoa, a
MIPU OKKCIICHWH BEIIECTB OOpa3yloTcs MPOAYKTHl pacrajga, B TOM YHCIE YIJICKHUCIBIA ras,
KOTOPBIA HEOOXOJMMO YAAIITh U3 opraHu3Ma. OOMEHHBIC MPOIECChl MEXKIYy OPraHW3MOM H
BHEITHEHW Cpelod, CBS3aHHBIE C HEMPEPBIBHBIM IOCTYIUICHHEM KHCIIOpPOJa U BBIACICHUEM
VIJIICKUCIIOTO Tra3a IMONYYHJId Ha3BaHHWE - JIBIXaHWe. DTO MHOTOJTAIHOE sBJIcHHE. Pa3nmmuaror
BHEIIHEE JbIXaHUE, KOTOPOE 3aKI0YaeTcs B OOMEHE BO3/lyXa MEX]Y JIETKUMHU U OKpY’Karolei
cpenoif. ['a3000MeH Mexay anbBeoslaMd W KpPOBBIO, MO 3akoHaMm U @dy3uu, Ha3bIBAIOT
BHYTPEHHUM JIbIXaHUEM, a TIPOIECCHl MOTPEOJICHUsT KHUCIOpoAa KJICTKAaMH U3 TKaHEH U
BBIJICTICHUE TIPU OTOM YIJICKHCIIOTO Ta3a - TKAHEBBIM JIbIXaHWEM. be3 MUIIM YeIOoBeK MOXKET
NEepeKuTh Ooliee BYX MecsieB, 0e3 BoAbl - 3-4 nHs, a 0e3 abixaHus He Oojee 7 mMuHyT. bes
JBIXaHUS JKU3Hb HEBO3MOXKHA, KaK HEBO3MOXKEH UM oOMeH BemiecTB. [locTymnnenue kucnopoaa u
yIaJeHue YTIEKUCIOro ra3a OCYIIEeCTBIISIOT OPTaHbl JBIXaHHUS.

Opransl IbIXaHUS CIYXKaT JJI TJOCTABKU C BIBIXa€MBIM BO3JYXOM KHCIIOpPOJa B KPOBb H
BBIBE/ICHHUE YTIIEKUCIIOTHI.

Opranbl JpIXaHUS BKIIOYAIOT: BO3JYXOHOCHBIC MYTH U COOCTBEHHO OpTaHbl JIbIXaHUS —
nerkue. Bo3IyXOHOCHBIC ITyTH B CBOIO OYEpe/b MOAPA3JISISIFOTCS Ha BepXHHE (TIOJIOCTh HOCA H
[JIOTKY) U HU)KHUE JbIXaTeIbHbIE MyTH (TOpTaHb, Tpaxes U OPOHXH).

2. [Tomocts HOCA.

ITonocte HOCa HCpCFOpOZ{KOﬁ pasaciseTCda Ha

\ nBe T1oJioBMHBI. Kakjgas II0IOBHHA HOCOBOM
MOJIOCTH OTKPBIBAETCS HAPYXKY HO3APEH, a K3aau
COO0IaeTcsi C HOCOBOM YAaCThIO TJOTKH MPH
MOMOIIM XO0aH. B monocTn Hoca UMEKOTCS BEPXHSS,
CpEeIHSAS] U HIXKHSIS HOCOBBIE PAKOBHUHBI, BEPXHU,
CpeHUI U HM>KHUN HOCOBBIE X0Jbl. [Tonocts HOCa
BBICTJIaHA CIIM3UCTON O0OJOYKON C MepIaTelbHBIM

o) (R N i
SIIUTCIIUCM C 3aJIOKCHHBIMU B Heﬁ CIIN3UCTBIMU JKEJIC3aMU H XOpOH.[O pa3BHTOI>i BeHO3HOI>i



ceTblo. brarogaps sTomy, npoxoAsIuil yepes MoJ0CTh HOCA BO3/IYX COIPEBAETCs, YBIAXKHACTCS
Y OYMIIAETCS OT IBUIN.

B HOCOBO# TIOJIOCTH pa3IMyaloT ABIXATENbHYIO H 000HATENbHYI0 00nacTu. K neixaTenbHol
00J1acTH OTHOCATCS. HU)KHUE, CPETHUE HOCOBBIE PAKOBHHBI M HOCOBBIE XOJIbl, @ K OOOHSTENIbHOM -
BEpXHHE HOCOBasi PAKOBHMHA M HOCOBOM XOJ. JlOMOJHUTENBbHBIM MPUCIOCOOTICHUEM ISt
BEHTWISILIMM BO3/yXa CIIy)KaT OKOJIOHOCOBBIE I1a3yXH, KOTOpBIE TaKXk€ BBICTIAHBI CIHU3HCTON
000710YKOi. DTO — BEepXHEUETIOCTHAs Ia3yxa, JIOOHas ma3zyxa, KIMHOBHIHAS Ta3yxa M sueiKu
pemeTdyaroi koctu. Kpome mosiocTy Hoca pa3nuyaroT TakKe M HapyX HbI Hoc. OH COCTOUT U3
XpsIled U KOCTEH, CHapy»KU MOKPBIT KOXKEH, a U3HYTPH BBICTIIAH CIM3UCTON o0osoukoi. B Hem
pa3nMyaroT KOpeHb, BEPXYLIKY U CIUHKY Hoca. HumkHue yacTu OGOKOBBIX MOBEPXHOCTEH HOCa
00pa3yroT KpbUThsl HOCA.

3. I'oprans.

Ckener ropraHd COCTOMT W3 XpAUICH: HENApHbIX - IMUTOBUIHOIO, IEPCTHEBHIHOIO
Xpsillied, HaIropTaHHUKA U MapHbIX — YePHATIOBUAHBIX, PO’KKOBUIHBIX Y KIMHOBUIHBIX XPSAIICH.
[MTOBUAHBIA M NEPCTHEBUIHBIA XpSILIM COCIUHSAIOTCA JpYr C JpPyroM IpU I[OMOIIU
IIEPCTHEBUIHO-IIUTOBUIHOIO cycTaBa. Mexny
OCHOBAaHMEM  YEpPHAJIOBUAHOIO  Xpsllla U
IUIACTUHKOMN MEPCTHEBUIHOTO Xpsllla 00pa3yeTcs
[epCTHEYEPIIaIOBUIHbIE CYCTaBbI. Or
BHYTPEHHEH IOBEPXHOCTH YyIja IIUTOBHIHOIO
XpsIIlia K TOJIOCOBBIM OTPOCTKAM YEPIIAJIOBUIHBIX
XpsLIeN TPOTATUBAOTCS FOJIOCOBBIE CBA3KHU. [Ipn
JIBUKEHUM  YEpPHAJOBUAHBIX  Xpslled  1oj
JEHUCTBUEM MBI TOPTaHW TOJIOCOBas ILIEIb
MOJKET CYKHBAaTbCi M  paCIIUPATHCHA, 4YTO

BBI3BIBAECT KOJICOAHUSI TPOXOJSIIETO BO3ayXa

’ *
e

AL AW (3BykooOpa3oBaHue).

Mpiipel TOpTaHU TOAPA3JEISAIOTCS HA: MBIIIIBI, CYKHUBAIOIIME TOJOCOBYIO IIEIb
(maTepanpHas  MepCTHEUYEPHAIOBUAHAS, UIUTOYEpIIATOBHUIHAS, TMOMEpeyHass M KOChIE
YeprajoBUIHbIE  MBIIIIBI),  MBIIIIB,  PACIIUPSIONIME  TOJOCOBYHO  HIenb  (3agHss
nepcTHeYepnaioBUIHAs, IIUTOHAATOPTAHHASI MBIIIIbI), MBIIIIBI, H3MEHSIOLIUE HaTsDKEHUE
TOJIOCOBBIX CBS30K (MIEPCTHEBUTHO-ITUTOBHUIHAS M TOJIOCOBASI MBIIIIIIHI).

[TonocTs ropranu o Gpopme HaMIOMUHAET MMECOYHBIE YaChl: B CPEAHEM OT/IEIIE OHA CYXKEHa,
a KBEpXy M KHH3Y pacmiupeHa. BepxHull paclIMpeHHbI y4acTOK HOCHUT Ha3BaHUE MPEAABEPHUS

TOpTaHH, Cy>)KEHHasl 4acTh Ha3bIBAE€TCSl COOCTBEHHO I'OJIOCOBBIM alIapaToM, KOTOPBIA OrpaHUYEH



CBEpXY MPEIJIBEPHON CKJIAJIKOM, CHU3Y TOJOCOBOM CKJIAAKOWU, MEXKIY KOTOPHIMH PACIIOI0KEHO
yIIIyONIeHHE — JKENIy0YeK TOpTaHu. MexXIy IByMsl TOJOCOBBIMU CKJIAJKaAaMH pacIoJOXKeHa
rojiocoBasi Ieib (camasi y3Kas 4YacTh IMOJOCTU TopTaHu). HukHui paciidpeHHBbIN OTAeln
Ha3bIBAETCS MOJAr0JI0COBOU MOJIOCTHIO U MPOJOJIKAETCS B TPAXEIO.
4. Tpaxest u OpOHXH.

Tpaxes HaunHaercsa Ha ypoBHe Mexnay VI-VII melnsiMu no3zsoukamu. Ha ypoBae V rpynHoro
MO3BOHKA Tpaxesl ACNUTCS Ha MpaBblii U JIEBBI OpOHXH
(budypkamus Tpaxen). OCHOBY CTEHOK TpaxeW M TJIaBHBIX
OpOHXOB COCTaBIISIFOT XPSIIEBBIE MOJYKOJbIA, OTKPHITHIC
K3a/11, KOHIIbI KOTOPBIX COEAUHEHBI COEAMHUTEIbHO-TKAHHOMN
nepenonkoil. K atomy mecry npunexur nuuieBod. JlnuHa
Tpaxeu coctapinsieT 9-11 cm, auamerp — 15-18 mm. U3nytpu
Tpaxes U OpOHXU BBICTJIIAHBI CIM3HCTONH  OOOJOYKOM,
MOKPBITOM  MEpUATENIbHBIM  JMUTEIUEM,  CHapyXu -

COEIMHUTENBHO-TKAHHOU 000JIOUKOIA.

Kaxnplii rnaBHbIf OpoHX, BCTymas B JIETKoe, IEIUTCS Ha
JI0JIeBble OPOHXM O YHUCIy joJied jerkoro. IIpaBelii OpOHX JEJIMTCS Ha TpH, a JIEBbIM Ha /Ba
noJieBbix Oponxa. JloneBble OpOHXHM AENATCS Ha OPOHXM CETMEHTapHBIE B COOTBETCTBHH C
KOJINYECTBOM CETMEHTOB B Kax/10#l foie yierkoro. CerMeHTapHbIe OpOHXHU Pa3BETBIIIOTCS Ha
cyOcerMeHTapHble, a OHH B CBOIO OYepe/lb Ha MEXAOJIbKOBbIE OpOHXH, OT MEXI0JIBKOBBIX
OpOHXOB OTXOJIAT AOJIBKOBbIE OPOHXH, OT KOTOPBIX OTBETBJISIOTCS KOHEYHble OpOHXHOJBL. B
KOHEYHBIX OPOHXHMOJIaX OTCYTCTBYIOT XpSIIEBbIE IUIACTUHKU. Bce OpoHXM, HAUMHAs OT TJIaBHBIX
OpOHXOB M 3aKaHYMBasi KOHEYHBIMU OPOHXHMOJIAMH, 00pa3ylOT OPOHXHATIBLHOE JIEPEBO, CIyKallee
JUIsl IPOBENIEHUS BO3/yXa K JIESTKUM U OT HETO.
5. Jlerkoe. IlneBpa.

Jlerkoe sBisiercs nmapHbIM opraHoM. Kaxkoe jerkoe mmeer ¢popmy
HENPaBWJIBHOTO KOHYCa M MMEET OCHOBaHHE (HANpaBiI€HO BHU3) U
BEPXYUIKY (3aKpyrjeHHas, HamnpaBleHa BBepX). Y  JErkoro
pa3InyaT CIEIyIoUe IOBEPXHOCTH: peOepHylo (IPUIISKUT K
pebpam), nauadparmanpHyro (OpuiIeXHT K Auadparme)
MeIuaIbHyI0 (COCTOUT M3 TMO3BOHOYHOM M CPEIOCTEHHON dYacTeil).
Ha MenuanbHOM TOBEPXHOCTH JIETKOTO paclojiararTcs BOpOTa

JICTKOIr'0, 4Y€pe3 KOTOPLIC B JICTKOC BXOIAT 6pOHXI/I, JerodyHas

apTepusd U HEPBBI W BBIXOOAT JICTOYHBIC BCHBI U J'II/IM(l)aTI/IIIeCKI/Ie

cocynel. Ilo merounoi aprepuu MPOUCXOAUT MPUTOK KPOBHU K JIETKOMY IS Ta3000MEHa, I10



JIETOYHBIM BEHaM, 00OTrallleHHas KHCIOPOJOM KpOBb MOCTYHAeT B JieBoe mpeacepaue. Kaxnoe
JIETKOE€ COCTOMT U3 nosiel. [IpaBoe nerkoe umeeT Tpu 10U (BEPXHSs, CPEIHSS U HUXKHSIS), JIEBOE
JIB€ J0JIM (BEpXHsIsl M HWXKH:AA 1oau). Kaknas nonst cinaraercs U3 cerMeHTOB, KOTOPBIE OT/AEIEHBI
Jpyr OT Jpyra COEJUHMUTENbHO-TKAHHOW NEPeropoAKoi M HUMEKT 000Cco0JeHHbIE OpOHXU U
COIIPOBOXKIAIOIME UX cocyibl. CerMeHThI COCTOAT U3 10JIeK. OT KOHEYHbIX OPOHXMOJ OTXOIAT
JIbIXaTeNbHbIe OPOHXHMOJBI, KOTOpPBIE OTIMYAIOTCA OT KOHEYHBIX TEM, YTO Ha HX CTEHKax
HOSIBIISIFOTCS. anibBeouibl. Kaxksias anbBeosa B CBOKO OYEPEb COCTOUT U3 alIbBEOJIIPHOIO X0/1a U
JIBBEOJIIPHOIO MEIIOYKA, CTEHKAa KOTOpPOro OIUIeTeHa I'yCTOM KammuisipHOM cerbro. Uepes
CTEHKY aJbBeOJ COBEpIlaeTcs ra3000MeH. JlpIxaTenpHble OPOHXUOJIBL, ¢ OTXOASIUMH OT HHUX
IBBEOJIIPHBIMH XOJAMU M MELIOYKAMH, MPOUCXOSMIIUMH U3 OJHOH KOHEUHOW OpOHXMOIIBI,
00pa3yroT CTPYKTYPHO-(YHKIIMOHATBHYIO €IUHUILY JIETKOTO —a y u H ) ¢. OCHOBHas (YHKIUS
JIETKUX — ra3000MeH (o0oraiieHre KpoBU KUCIOPOJIOM M BbIBeleHHE U3 He€ yriiekucnoTsl). Ho
(bu3nogoruuecKas poJib JErkux He OrpaHUYMBaeTCs ra3000MeHOM. JIerkue y4acTBytoT B 0OMeHe
BEUIECTB (BOJHOM, JMIMJHOM U COJIEBOM C pEryjslueil XJopHOro OajaHca), 4TO HMEET
3Hau€HUE B IOJJIEP’)KAaHUU KHUCIOTHO-ILEIOYHOIO paBHOBECHsS B opraHu3Me. Jlerkue akTMBHO
BJIMSIIOT Ha HAllOJIHEHHE KaMep cepjlla KPOBbIO, T.K. TECHO CBSA3aHbI C CEPJLEM IOCPEICTBOM
MaJloro  Kpyra KpoBooOpamieHus. KierouHble  3JIEeMEHTBI  JIETKMX  y4acTBYIOT B
MMMYHOJIOTMYECKON 3alllUTe OpraHu3Ma oOT [OCTYMAIUUX C BIBIXaEMbIM BO3JyXOM
MHUKpPOOPTaHU3MOB.

Kaxnoe mnerkoe NOKpPHITO CEepo3HOH 000J04YKOW - mieBpoil. PasznuuarorT serouynyro
(BUCLEpaIbHYIO) IUIEBPY, IOKPBIBAIOIIYI0 MOBEPXHOCTH JIETKUX, M  IPUCTEHOYHYIO
(mapueTanbHy10) MIEBPY, BHICTHIIAIONIYIO BHYTPEHHIOIO TTOBEPXHOCTh CTEHOK I'PYJHON MOJIOCTH.
B o6mnactu kopHS jerkoro BHUcCIlepaibHasl IUIEBpa MEPEXOAUT B mapueTanbHyto. [lapueranbHas
IUIeBpa JEIUTCS Ha HECKOJIBbKO uacTed: pedepHas, nuadparmaibHas M CPeAOCTEHHAs YacTH.
Mexay napueTaqbHOW W BUCIEpPAIbHOM IJIeBpaMH HMMeEeTCs Ieib (IIeBpajibHas MOJOCTh),
3arojHeHHas HeOONbIIMM KoaudecTBOM (1-2 Mi1) KHAKOCTH, yMEHBILIAIONIEW TpeHue mpu
npixaHuu. JlaBineHue B IUIEBpaJIbHOW IMOJIOCTH OTpULATENIbHOE (IO OTHOLIEHUID K
aTMoc(epHOMY, T.€. HWXe ero Ha 3-4 MM. pT. CT.), 4TO oOecreynBaeT BO3MOXHOCTh Bloxa. B
IUIEBPAJIbHON TOJIOCTH pa3IMyaroT 3alacHble MPOCTPAHCTBA, KOTOPBIE PACHOIAraloOTCs MEXIY
JUCTKaMU TapUeTalbHOM IUIEBPhI, — CUHYCHI IJIEBPBl. B HUX JIerkoe 3aX0JUT TOJIBKO B MOMEHT
camoro riaybokoro Baoxa. B cuHycax mueBpsl Npu €€ BOCHAJEHUH YacTO CKaIllJMBaeTCs

KUAOKOCTD, a IIPpHU MOBPCKACHUHN CaAMOTI'0 JICTKOI'O U KPOBb.



IIpakTHyecKasi 4YacTh:

3ananue 1.Mcnoab3yss y4yeOHbIe HATJISIAHBbIE MOCOOHS, M3y4YNTe MECTOPACHOJIOKEeHUE M
CTpOEHHE OPTraHOB JbIXaHHS.
3aganue 2

Paccmorpure

CTpOeHue
o003HaYeHU.
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3ananue 4.U3yunte (pa3pl AbIXaHUA. 3aNUIINTE UX.

3ananmue 5. 3anoJgHuTe TA0 MUY

OT1aeinl
. JlaTuHCcKOe
IbIXaTeJbLHOM MecTopacnoJioxenue 3HauyeHue
Ha3BaHHe
CHCTEMBI
1. IToaocTh HOCA
2. I'opranb
3. Tpaxesn
4, Bpounxu
5. Jerkue

KoHTpoJILHLIE BOIIPOCHI:

1 3HayeHue HOCOBOIO JIBIXAHMUSI.

2 3a cYeT uero MpoMCXOUT COTPEeBAaHUE BO3/yXa B HOCOBOH MOJIOCTH?

3 [Noyemy 006J1aCTh BEPXHETO HOCOBOTO X0O/1a HAa3bIBAETCSI OOOHATEILHON?

4 Kakune BO3yXOHOCHBIE IIa3yXH CBA3aHbI C HOCOBOW MOJIOCTBIO?

5 Pacnionoxenue ropTaHu.

6 Kakumu xpsmamu o0pa3oBaH cKesleT TopTaHu’?

7 OYHKIIUY TOpTaHU

8 C Kkakoil aHaTOMHYECKOW OCOOCHHOCTBIO CBSI3aHO M3MEHEHHE Tojioca B IMEPUOJ MOJIOBOTO
co3peBaHus?

9 MecTopacnonoxeHle Tpaxeu.

10 Kak Ha3pIBaeTCS MECTO pa3BOCHUS Tpaxeu?



IMpakTnyeckoe 3ansaTHe Ne8
IIumeBapureabHasi cucrema.
3ajgaya: 3akpenuTh 3HaHMA O TOHMOrpaUu W CTPOCHUH PA3IUYHBIX OTHEIIOB
MULIEBAPUTEIBHON CUCTEMBI.

Teopernyeckast YacCTh:

[TumeBapuTebHas CUCTEMa, WM KEITyJOYHO-KUIICYHBIH TPAKT, MPEACTABISACT COOOM
U3BUTYIO TPYOKY, KOTOpas HAYMHACTCS POTOBBIM M 3aKAaHUMBACTCS aHAJIbHBIM OTBepcTHEM. K
HEll OTHOCHUTCSl TakKe Psiji OPraHOB, O0OECIICUUBAIONIUX CEKPEIHIO MUIICBAPUTEIBHBIA COKOB
(CTIOHHBIE JKeJe3bl, IEUeHb, OKEITyJOUHAs Kee3a).

[TumeBapeHue - 3T0 COBOKYITHOCTH MPOIECCOB, B X0/I€ KOTOPBIX B JKEIYIOYHO-KHIIEYHOM
TpaKkTe MPOUCXOAUT OOpabOTKa MHUIIM W PACIICIITICHUE COJEp)KAIMXCS B HEl OCJIKOB, YKUPOB,
YIJIEBOAOB JI0 MOHOMEPOB M TIOCIIEAYIOIIEee BCACHIBAaHHE MOHOMEPOB BO BHYTPEHHIOIO CPEIy

OpraHu3Ma.

CnioHHbIC Xenesbl

A

!
_Muweson

| |

Meuensb Xenynok

Puc.1l. Cucrema OpraHoB NHUIICBApCHUA YCIIOBCKA



K numeBaputenbHOi cucTeMe OTHOCATCS:

* I0JIOCTh pTa C HAXOMSIIMMHUCS B HEW OpPraHaMd W MPHICKAIUMHU OOIBIIUMU
CIIFOHHBIMU JKEJIe3aMHU;

* TJIOTKA;

* [IMIIEBO/T;

" )KENYI0K;

= TOHKAs M TOJICTas KHUIIIKA;

* [ICYCHD,

* HOKEITYIOUHAs Kese3a.

[TumeBapuTenbHasi CUCTEMa COCTOMT W3 NMHUIICBAPUTEIBHON TPYOKH, JJIMHA KOTOPOH Yy
B3POCJIOTO YEJIOBEKa JIOCTUTAET 7-9 M, U psiia pacloyiOKEHHBIX BHE €€ CTEHOK KPYITHBIX JKeJe3.
PaccrosiHue oT pra 10 3aJHENPOXOTHOT0 OTBEPCTHs (110 MPAMOM JTUHUH) Beero juiib 70-90 cMm.
bonbmias pasHuiia B pa3Mepax CBsi3aHa C Te€M, YTO NHIIEBAPUTENIbHAs CUCTeMa 00paszyeT
MHOKECTBO U3THMOO0B U IETCIb.

PoroBas monocTs, II0TKa U MUIIEBO/I, PACIIONIOKEHHBIE B 00IaCTH TOJIOBBI YEJIOBEKA, IIEU
U TPYIHOM TOJIOCTH, UMEIOT OTHOCUTEJIBHO NpPsIMOE HalpasiieHue. B poToBoil mojoctu nuia
MOCTYIAET B IJIOTKY, TJI€ UMEETCS MEPEKPECT MUIIEBAPUTEIIbHBIX U JbIXaTEIbHBIX MyTEH. 3aTeM
UJIET MUILEBOJ, 10 KOTOPOMY CMELIAHHAs CO CIIFOHOM IMHINA MOCTYIAET B HKEITYI0K.

B OpromrHO¥ 1OJIOCTH pacIoiOKEH KOHEYHBIA OTHEN TMHUINEBOAA, KEIYIOK, TOHKas,
ciemnas, 0001049HAast KUIIIKH, IEYEHb, MOKETYJ0UHAas Kene3a, B 00JacT Taza — MpsAMas KHIIKa.
B xenynke mnmmieBas Macca B TEYEHHE HECKOJIBKMX YacOB IIOABEPraercs BO3JCHCTBUIO
JKEITyJJIOYHOTO COKa, Pa3KMKAaeTCs, aKTUBHO IEPEMEIIMBAECTCS W IepeBapuBaercs. B Tomkoit
KHIIKE TMHINA MPU y4aCTUU MHOTHX (PEPMEHTOB MPOJIOJDKAET TEPEeBapUBATHCSA, B Pe3yiIbTaTe
4ero o0pa3yrTcs MPOCThIe COSNUHEHNs, KOTOPhIE BCAaCchIBalOTCA B KPOBh U B TUM]y. B Toncroit
KHIIIKE BCAChIBAETCS BOJA, U (POPMUPYIOTCS KalloBble Macchl. HemepeBapeHHbIE U HETIPUTOIHbBIE
K BCACBIBAHUIO BEIIECTBA YJAISIOTCA HAPYXKY Yepe3 3aJHUN MTPOXO/I.

CroHHEIE JKeJIe3b]

Crnuzucras 000704YKa POTOBOM TMOJOCTH HWMEET MHOTOUWCIICHHBIE MENKHE U KPYIHBIE
CIIOHHBIE >Kene3bl. K KpymHBIM jkene3aM OTHOCATCS: TPU Mapbl OONBIIUX CIIOHHBIX Kelle3 —
OKOJIOYIIIHbIC, TOAYENIIOCTHBIE W NOAbSI3bIYHbIE. [lOMUENntOCTHBIE W TMOIBA3BIYHBIE KEIE3bI
BBIJICTISIFOT OJHOBPEMEHHO CIHM3HUCTYI0 W BOJSIHUCTYIO CIIOHY, OHHU SIBJSFOTCS CMEIIaHHBIMHU
kene3aMu. OKOJIOYIIHBIE  CIIFOHHBIE JKENe3bl BBIACISIOT TOJBKO CIM3UCTYIO  CIIIOHY.
MakcumanbHOE BBIACNIEHUE, HAPUMEpP, Ha JTUMOHHBIN COK MOXET JOoCTHrath 7-7,5 mu/muH. B
CJTFOHE YEJIOBEKA M OOJBITUHCTBA JKUBOTHBIX HaXOMITCS ()ePMEHTHI aMHJIa3a U MajibTas3a, 3a CUeT

KOTOPBIX IMPOUCXOAUT XUMHUUCCKOC U3MCHCHHUEC ITUIIH YKC B pOTOBOﬁ ITOJIOCTH.


http://www.grandars.ru/college/medicina/pechen-cheloveka.html

®epMeHT aMuiIa3a IpeBpallaeT Kpaxmani MUY B JUcaXxapuj — MajbTO3y, a MOCIEIHISA
O[] ICUCTBUEM BTOPOTO (pepMEHTa — MaJlb- Ta3bl — MPEBPAILLACTCS B IBE MOJIEKYJIbI TJTIOKO3bI.
XoTs (epMEeHTHI CIIFOHBI 00JIaZal0T BHICOKOW aKTHBHOCTBIO, MOJHOTO pAcIIEIICHHUs Kpaxmasa B
MOJIOCTU PTa HE MPOUCXOJUT, TaK KaK MUIIAa HAXOAUTCS BO pTy Bcero 15-18 c¢. Peakuus ciroHbl
00BIYHO crabolienouHas Wik HedTpaabHasl.

ITnmeson

Crenka numeBona TtpexcioiHasd. CpegHMil ClIOM COCTOMT M3 Pa3BUTBHIX IONEPEUHO-
MOJIOCATBIX U TJIAJKUX MBIIIL, NPU COKPAIIEHUU KOTOPHIX MUIIA MPOTAIKUBAECTCS B JKEIYJOK.
CoxkpaliieHre MyCcKyJIaTypbl MHUILEBOAA CO3/IaeT NEPUCTATbTUUECKHUE BOIHBI, KOTOPBIEC, BOZHUKAS
B BEPXHEW YacTH IUILIEBOJA, PAaCIPOCTPAHSIOTCS IO Bcel aiuHe. [Ipu 3TOM mocnenoBaTesbHO
COKpALIAIOTCS BHaYaJIe MBIIIIBI BEPXHEW TPETH MUIIEBOJA, a 3aTE€M IVIaJKME MBIIILBI B HIXKHUX
otnenax. Korga nmuiia npoxXoauT Mo MUIIEBOAY M PACTSITMBAET €ro, IPOUCXOAUT pedeKTopHOe
PacKpBITHE BXOJA B KEIYAOK.

XKenmynox pacmonoxeH B JIeBOM noapedephe, B MOUIOKEYHON 00JacTH M MPEICTaBISeT
co00i1 pacmMpeHne MUILEBAPUTEILHON TPYOKH € XOPOLIO Pa3BUTHIMU MBIIIEYHBIMU CTEHKAMHU.
B 3aBucumocTH OT (a3sl muieBapeHus ero Gopma MOKET MEHATbCA. J[JTMHA MycTOro kKenyaka
okoio 18-20 cM, paccTosHUE MEXy CTEHKAMHU KeTyAKa (MeXIy OONbIION U MajIol KPUBU3HON)
7-8 cM. YMEpEeHHO HAIOJIHEHHBIN KeNyl0K UMeeT AIuHy 24-26 cM, HauOoublliee paccTOsSHUE
Mexay Oonpmioil W manmoir kpuBuzHamu 10-12 cm. EmMKOCTh Kemyaka B3pOCIOro 4eiaoBeKa
BapbUPYET B 3aBUCUMOCTU OT MPUHATON MUIMU U XKUAKOCTU OT 1,5 1o 4 1. XKemynok Bo Bpems
aKTa IJIOTaHUs paccialbisercs M OocTaeTcsl pacciaalOleHHBIM Ha MPOTSDKEHHUH BCEro BPEMEHU
npuema numM. [locnme mnpuema mNHIMM HACTymaeT COCTOSHUE TIOBBIIIEHHOTO TOHYCA,
HeoOXoauMoOe JJIsi Hayajla Ipollecca MEXaHUYECKOW MepepadOTKH MUIIM: HEepeTUpaHus U
NEPEMELINBAHUSA XUMYCa. JTOT IMPOLECC OCYHIECTBIIAECTCSA 3a CUET NMEPUCTAIbTUUYECKUX BOJIH,
KOTOpbIE NMPUMEPHO 3 pa3a B MUHYTY BO3HUKAIOT B OOJIACTH MHUILEBOAHOTO C(PUHKTEpa U CO
CKOPOCTBIO 1 cM/C pacmpocCTpaHsIOTCA B CTOPOHY BbIXoAa B 12-mepcTHyro kumiky. B Havane
npolecca MUILEBAPEHMs 3T BOJIHBI cjadble, HO IO Me€pe OKOHYAHMS MUIIEBAPEHUS B JKEITYIKE
OHHU BO3PACTalOT Kak 10 MHTEHCUBHOCTH, TaK U MO 4acToTe. B pe3ynpraTe HeOosblIas mopus
XUMYCa IOJrOHSAETCS K BBIXOAY U3 JKEIyIKa.

BHyTpeHHsIE TOBEpXHOCTh JKEIyJKa TOKpbITa CIM3UCTOW O0O0O0JIOUKOM, oOpasyrouiei
0oJbIIOE KOJMYECTBO CKIAJOK. B Heill pacnonaraioTcsi jKenesbl, KOTOPbIE BBIIEISIOT
KENyJTOYHBIH COK. DTH JKeJle3bl COCTOAT M3 TJIaBHBIX, JOOABOYHBIX M OOKJIAJOYHBIX KIIETOK.
['maBHBIE KJIETKH BBIPaOATBHIBAIOT (DEPMEHTHI KEIYIO0YHOTO COKa, OOKIJIAJ0YHbIE — COJSHYIO
KHCIIOTY, 100aBOYHbIE — MYKOUJHBIN cekpeT. [Iuia nocTeneHHo MPOMUTHIBAETCS KETYA0UHBIM

COKOM, MMEPEMCIINBACTCA 1 U3MEJIIBYACTCA TP COKPAIICHHWHN MBILIII XXEJTyaKa.



Kenynounslii cok — npo3payHas OecrBeTHas KUIKOCTh, UMEIOIIAs KUCIYIO PEeaKIHIo 3a
CYeT TIPUCYTCTBHUS B JKETyAKE CONSHOM KUCIAOThL. OH comepxut ¢epMeHTHl (TpoTeassbl),
pacmeruisirore  O0enku. OCHOBHOM TMpOTEa30il  SABJSICTCS TEMCHH, KOTOPBIA BBIICISACTCS
KJIETKaMU B HEAaKTUBHOU (opme — mnerncuHored. [loa BiusHreM COMSIHONW KUCIIOTHI MENICHHOTEI
npeBpaliaeTcs B MENCUH, KOTOPBIM pacHieriseT OeNIKK A0 MOJUIENTUIOB Pa3HON CIOKHOCTH.
Jpyrue npoTea3bl 0Ka3bIBAIOT Crien(UUecKoe ISHCTBUE Ha JKEIATUHY U OSJIOK MOJIOKA.

[log BAMsSHMEM JUMNA3bl KUPHl PACHICTUISIIOTCS HA T[JIUUEPUH M KUPHBIC KHUCIIOTHI.
Kenynounas numnasza MOXKeT JEHCTBOBaTh TOJBKO Ha 3MYJIbIMpOBaHHbBIE KHpbl. M3 Bcex
MPOJYKTOB MUTAHUS TOJBKO MOJOKO COJEPKUT 3MYJIbIMPOBAHHBIN JKUP, MOATOMY TOJBKO OH
[I0JIBEPIaeTCsl PACLIEIUIEHUIO B JKEITYAKE.

B xenynke mpopospkaeTcs HayaBllIeecs B IIOJIOCTH pTa pacllelUIeHHE Kpaxmaia o[
BO3/ciicTBEM (EepMEHTOB CIIOHBL. OHU JEHCTBYIOT B KENIyAKE A0 TeX IOop, MOKa MHUILEBOI
KOMOK HE IPOMUTAETCS KUCIIBIM JKeTyJOYHBIM COKOM, TOCKOJIBKY COJISTHAas! KHCIIOTA MpeKpaliaeT
nercTBue ATUX (epMEeHTOB. VY uUeJoOBEKa 3HAUMTENbHAs YacTh Kpaxmaja paclerisieTcs
MITUAJIUHOM CIIFOHBI UMEHHO B KEITYJIKE.

B kenygoyHOM MHINEBAPEHUHM BAXKHYIO pOJb HIPAeT COJSIHAs KHUCIIOTa, KOTOpas
AKTUBM3MPYET TIEIICUHOTEeH [0 IeNICHHA; BbI3bIBACT HaOyXaHHWE OEJKOBBIX MOJEKYI, 4YTO
CIOoCOOCTBYET UX (PEPMEHTATUBHOMY PACIICIUICHUIO, CIIOCOOCTBYET CTBOPAKUBAHUIO MOJIOKA JI0
Ka3enHa; 00J1ajaeT OaKTePUIIUAHBIM JICHCTBUEM.

3a cyTrku BbAensercs 2-2,5 1 KemyIouHOro coka. Haromak cek- peTusupyercs
HE3HAUUTENIbHOE KOJMYECTBO €ro, COJEpiKallero NpeuMyIlIecTBEeHHO ciu3b. [locne mpuema
MUY CEKPEIrs MOCTENEHHO BO3PACTaeT U IEPKUTCSI HA CPABHUTEIILHO BHICOKOM ypOBHE 4-6 u.

CocTaB M KOJIMYECTBO KEITYJOUYHOTO COKAa 3aBUCIT OT KojimyecTBa mumiy. HamGosbiee
KOJIMUECTBO JKETYJOYHOTO COKa BBIJENSIETCA Ha OSIKOBYIO MHUIILY, MEHbIIIE — Ha YTJIEBOJAHYIO, a
elle MeHbIlle — Ha XUPHYI0. B HOpMe >kelyJouHbIi COK MMeeT Kuchyro peakiuto (pH == 1,5-
1,8), 4T0 00YCNIOBIEHO COISTHONW KMCIOTOM.

Tonkast kKunka

ToHKasg KHUIIKa 4YelIOBEKAa HAYMHAETCS OT NPHUBPATHHKA KEIyAKa WU JeauTcs Ha 12-
MEPCTHYIO, TOLIYIO U MOJAB3AOIIHYIO KUIIKHU. JJIMHA TOHKOrO KMIIEYHUKA B3POCIOrO YeJIOBEKa
nocturaet 5-6 M. Hanbonee kopoTkas u mupokas — 12-ncpctHas kumka (25,5- 30 cm), Toras
— 2-2,5 m, nmoas3nomrHas — 2,5-3,5 M. ToymuHa TOHKOW KUIIIKU MTOCTOSSHHO YMEHBIIACTCSI, TI0
ee xonay. ToHKas KuIIka oOpa3yeT MeTiau, KOTOPbIE Cliepeid MPUKPBITHI OOIBIIUM CaTbHUKOM, a
CBEpXYy M C OOKOB OIpaHUYEHBI TOJICTON KHUIIKON. B TOHKOM KUIIKE MPOAOIKAIOTCS XUMUYEeCKas
nepepadoTKa MHUIM W BCAChIBAaHWE MPOAYKTOB €€ paciierieHus. [IpoucxoauT MexaHudecKoe

NEPEMCIIMBAHNUE U ITPOABUKCHUEC IMUIIH B HAIIPABIICHUA TOJICTON KHIIIKH.



CTeHKa TOHKOW KHUIKM MMEET THIIMYHOE I JKEIyJOYHO-KUIIEYHOIO TPAaKTa CTPOCHUE:
cim3ucTas 000109Ka, MOJCIU3UCTBIN CIIOHM, B KOTOPOM PacHojararoTcst CKOIUIEHUS JIMM(POUTHON
TKaHH, JKEJe3bl, HEPBBI, KPOBEHOCHBIC M JUM(ATUYECKHE COCYHbI, MBIIIEYHAs O00O0JOYKa, H
cepo3Hast 000JI0UKa.

Mplmieynas 0060J104Ka COCTOMT U3 JIByX CIIOEB — BHYTPEHHETO KPyroBOI'O U Hapy>KHOIO
— IIPOJOJIBHOTO, PAa3/JEICHHBIX IMPOCIOUKON PBIXJION COCAVMHUTEIBHOM TKaHU, B KOTOPOU
pAacIoNoKeHbl HEPBHBIE CIUICTCHUS, KPOBEHOCHBIE M JIMM(ATHUECKUE COCYIbl. 3a CUET ITHX
MBILLIEYHBIX CJI0EB IPOUCXOAUT IIEPEMELIMBAHUE U MPOABHKEHUE KUILIEYHOTO CONEPKUMOTO I10
HAIPABJICHUIO K BBIXOAY.

['mankas, yBiaxHeHHasi cepo3Hasi 000J04YKa 00Jer4aeT CKOIbKEeHHEe BHYTPEHHOCTEH apyr
OTHOCHTEIIBHO APYTa.

JKene3bl BBIMOIHAIOT CEKPETOPHYIO (yHKIMIO. B pe3ysnbrare CIOKHBIX CHHTETHYECKHUX
IPOLIECCOB OHM BbIPAOATHIBAIOT CIIM3b, 3ALIUILAIOIIYIO CIM3UCTYI0 OO0OJOYKY OT TpaBM U
NEMCTBUSL CEKPETUPYEMBIX (DEPMEHTOB, a TAaKXKE Pa3IMYHbIe OMOJIOTUYECKN aKTHBHBIC BEUIECTBA
U B IIEPBYIO ouepeab (pepMEeHThI, HEOOXOIUMBIE JUISI MUIIIEBAPCHUS.

Cnusucras 000JI04Ka TOHKOW KHUIIKM OOpa3yeT MHOTOYUCIIEHHBIE KPYIOBbIE CKIIAJKH,
Osarosapst 4eMy yBEJIMYMBAETCSl BCAChIBAaTENIbHAS TOBEPXHOCTh CIM3UCTON 000nouku. Pasmep u
KOJIMYECTBO CKJIAJIOK YMEHBIIAETCA II0 HAINPABICHHUIO K TOJCTOM Kuumke. lloBepxHOCTh
CIIM3UCTOM OOOJIOUKM YyCesHAa KHUIIEYHBIMM BOPCHHKAMHM U KpulTamMu (yriayOJIeHUSIMH).
Bopcunku (4-5 wmiH) gmuHoM 0,5-1,5 MM OCYHIECTBISIFOT HPUCTEHOYHOE MHUINEBAPEHUE U
BcachbiBaHHE. BOPCUHKY SIBIISIOTCS BBIPOCTAMU CIU3UCTON 000JI0UKH.

B oOecnedyennn HayanbHOrO JTana MUIIEBapeHUss OoJyiblas pojb MPUHAIIEKUT
mpoiieccaMm, MTPOUCXOASIIMM B 12-mepcTHoil kumike. Haromak ee comepxumoe HUMeEeT
cnabomenoynyto peakuuto (pH = = 7,2-8,0). [lpu mepexoge B KHUIIKY MOPIHUI KHUCIOTO
COJIEP/KUMOTO KEJlyJlIKa PeaklHs COACPKUMOro 12-MepCTHOM KMILIKH CTAaHOBHUTCS KHCIJIOH, HO
3aTEM 3a CYET NOCTYNAIINUX B KUIIKY IIEJIOYHBIX CEKPETOB IOJKEIYTOYHON JKEJIe3bl, TOHKOU
KUIIKA W JKEJYA CTAHOBHUTCS HEUTpaldbHOM. B HeENTpanbHOM cpele NpeKpamarT JEeCTBUE
KeNyJouHble (PEPMEHTBI.

VY yenoseka pH comepxumoro 12-mepcTHoil Kumku konebdnerca B mpenenax 4-8,5. Uem
BbIIlIE €r0 KHCIOTHOCTh, T€M OOJIbIIE BBIACNAETCS COKa MOKEITYAOYHOU >KeNe3bl, Kelud U
KHILIEYHOTO CEKPETa, 3aMEIIAETCS IBAKYALUsl COAEPKMMOT0 KeayaKka B 12-IepCTHYIO KUIIKY U
€€ COAECPKUMOro B Tolyro kuliky. Ilo mepe npoasuxenust o 12-nepcT- HOM KHILKE MUIIEBOE
COJICPKMMOE CMEIINBACTCS C MOCTYMAOIUMH B KUIIKY CEKpeTaMH, (epMEHThl KOTOPBIX YK€ B

12-nepcTHOM KUIIKE OCYIIECTBIISTIOT THPOJIN3 MTUTATEIBHBIX BEIIECTB.



CoK MOKENTYJOYHOM KeJe3bl MOCTYNAaeT B 12-MEpCTHYIO KUILKY HE MOCTOSHHO, a TOJIBKO
BO BpeMs IIpYMeMa IUIIK U B T€YEHHE HEKOTOPOIO BPEMEHU Iociie 3Toro. KonuuecTBo coka, ero
(epMEHTATUBHBIA COCTaB M JJIUTEIBHOCTH BBIJCICHHS 3aBUCAT OT KauyecTBa IOCTYIHBILIEH
nunm. Haubosbiiee KOIMUecTBO MOAKETYJOUYHOTO COKA BBIACISAETCS Ha MsICO, MEHbIIIE BCErO Ha
Kup. 3a cyTKu Bbiaensercs 1,5-2,5 11 coka co cpeaHeld CKopocTbio 4,7 MJI/MUH.

B mpocBer 12-nepcTHOM KHMIIKM OTKPBIBAETCS IPOTOK SKETYHOIO My3bIps. Bolaenenue
xKemuu  npoucxoaut dvepe3 5-10 MuH mocie npueMa nuimu. Ilox BaMsHMEM  Kenmuu
aKTUBM3UPYIOTCS Bce (EpMEHThl KHUIIEYHOTro coka. JKelyb yCHIMBaeT JBUTATEIbHYIO
AKTUBHOCTh KHILIEYHHKA, CIOCOOCTBYS MEpEMEUIMBAHUIO M MEpeIBIKEHUIO numu. B 12-
MEPCTHON KHWINKE TPOWCXOAUT TmepeBapuBanne 53-63% yrieBogoB M OCIKOB, JKUPBI
IIEPEBAPUBAIOTCS B MEHbILIEM KOJIMUYECTBE. B cienyromniem oTaene NuIeBapuTeIbHOIO TpakTa —
TOHKOM KHILIKE — IPOJOJIKAETCS JalbHEHIIee epeBAPUBAHUE, HO YK€ B MEHBUICH CTENEHH,
yeMm B 12-mepcTHOi Kumike. B ocHOBHOM 3j1ech MAeT mpouecc BcachiBaHUsA. OKOHYATENIbHOE
pacIlenIeHe TUTATEeNbHBIX BEIIECTB MPOUCXOAUT Ha MOBEPXHOCTU TOHKOM KHILKH, T.€. HA TOU
K€ TIOBEPXHOCTH, TJ€ MPOMCXOAUT BcachblBaHUE. Takoe paclleIuieHHe MUTATENIbHBIX BELECTB
Ha3bIBACTCSI MPUCTEHOYHBIM WJIM KOHTAaKTHBIM IIMIIEBAPEHUEM, B OTJIMYHME OT IMOJOCTHOTO
MULIEBAPEHUS, TPOUCXOASILIETO B IOJOCTH MUIIEBAPUTEILHOIO KaHaA.

B ToHKOM KuIIEUHUKE MPOUCXOIUT HauboJiee MHTEHCHUBHOE BcachlBaHWe uepe3 1-2 u
nocje MpueMa MNHILK. YCBOEHHE MOHOCAXapHIOB, AJKOroJis, BOJAbl M MHUHEpPAJIbHBIX COJIEH
MPOUCXOAUT HE TOJIBKO B TOHKOM KMIIIEYHUKE, HO U B JKEIYJKE, XOTSI B 3HAUUTEIIbHO MEHbIIEH
CTEINEHHU, YEM B TOHKOM KHUIIECYHHKE.

Toncras kumka

Toncrast kuIIka SBISETCS KOHEYHOM YacThIO MMILEBAPUTEIBHOTO TpaKTa 4YeloBeKa U
COCTOMT M3 HECKOJIBKMX OTAENIOB. Ee HauanoM cunTaeTcs ciienas KHMIlIKa, Ha TPaHuIle KOTOPOH ¢
BOCXOJIAILIMM OTAEJIOM B TOJICTYIO KMILIKY BIa/JaeT TOHKas KUIIKA.

Toncrast kuIIKa noapasensiercs Ha CIENy0 C YepBEOOpa3HbIM OTPOCTKOM, BOCXOJISIIYIO
000/104HYI0, TOTIEPEUYHYI0 000J0YHYI0, HUCXOIAIIYI0 000/JOUYHYI0, CATMOBUAHYIO 0000YHYIO U
npsimyto. JlnuHa ee konebnercs oT 1,5-2 M, mmpuHA AOCTHraeT 7 CM, 3aTeM TOJCTas KHUIIKa
MOCTENIEHHO YMEHBIIAETCS 10 4 CM y HUCXOAA1IeH 000/10UHON KUIIKH.

CoaepkuMoe TOHKOW KHMIIKH IPOXOJWT B TOJICTYIO Y€pe3 Y3KO€ IIEIEBUIHOE OTBEPCTHE,
pacroIokKeHHOe TTOYTH FOPU30HTAIBHO. B MecTe BrajieHusl TOHKOW KUIIKU B TOJICTYIO UMEETCs
CIIOKHO€ aHATOMHUYECKOE YCTPOWCTBO — KJamaH, CHA0XEHHBIH MBIIIEYHBIM KPYTOBBIM
C(UHKTEPOM U JIByMS «T'y0aMu». DTOT KIamaH, 3aMbIKAIOIINNA OTBEPCTHE, UMEET BHJl BOPOHKH,
oOpaleHHbI CBOEH y3KOW YacThi0 B TMPOCBET clenod kKuinku. Kiaman nepuoauyecku

OTKPBIBACTCA, IPOIMYCKasA COACPKHNUMOC HEOONBIIUMHU nmopuusaMH B TOJICTYHO KHHIKY. HpI/I



MOBBILICHUH JABJICHUS B CIETON KUIIKE (IpU MepeMEeIINBaHUN U MPOIBUKECHUH MUIIN) «TYObI»
KJIallaHa CMBIKAIOTCS, W JOCTYN M3 TOHKOM KUIIKM B TOJCTYIO Mpekpamaerca. TeM caMbIM
KJIallaH MPENSTCTBYET 00paTHOMY 3aTEKaHUIO COJIEPKUMOTO TOJICTOM KHINKH B TOHKYHO. J[muHa
U IIUPH- Ma CJICTION KHIIKU TMpUMEPHO paBHBI (7-8 cM). OT HMIKHEH CTEHKH CJIETOW KHUIIKH
OTXOJUT uepBeoOpa3Hbld OTpocTOK (ammeHaukc). Ero numdounanas TkaHb — CTPYKTypa
UMMYHHOU crucTeMbl. Clenasi KUIIKa HEeMOCPEACTBEHHO MEPEXOUT B BOCXO/SIIYIO 000J0UHYIO
KHIIKY, 3aTeM MONEPEYHYI0 000J0YHYI0, HUCXOISAIIYI0 000JOUYHYI0, CHTMOBHIHYIO U TIPSMYIO,
KOTOpasi 3aKaHYMBACTCS 3aaHUM IpoxoaoM (aHycom). Jlmmua mpsimoit kumku 14,5-18,7 cwm.
Cnepenu mnpsiMasi KMILKAa CBOEM CTEHKOM NPWIEKUT y MYXYUMH K CEMEHHBIM ITy3bIpbKaM,
CEMSIBBIHO- CSIIIIMM MPOTOKAM M JISKAIEMY MEXAY HUMH YYacTKY JHA MOYEBOTO MY3BIps, €Il
HIKE — K MPEACTATENIbHON Kele3e, Y JKCHIIUH MpsiMas KUIIKa CHepeld TPAaHUYUT C 3aTHel
CTEHKOM BJIarajivilia Ha BCEM €ro MPOTSKEHUU.

Becp mnpouecc nuimeBapeHus y B3pOCIOro 4yenoBeka JuMTces 1 -3 CyTOK, M3 HHX
HauOoJiblliee BpeMsl MPUXOIUTCS Ha NpeObIBAHME OCTATKOB MHUINM B TOJICTOM kumike. Ee
MOTOpPHKA 00ECIIEUYNBACT PE3ePBYaApPHYIO (PYHKIIMIO — HAKOIUICHHUE COJICPKUMOTO, BCACHIBAHUC
U3 HEro psla BEIECTB, B OCHOBHOM BOJIbl, IPOJABUKEHHE €T0, ((OPMHUPOBAHUE KAIOBBIX MacC U
uX yaaneHue (gedexamuro).

VY 310poBoro yenoBeka nuiieBas Macca yepes 3-3,5 4 rnocie npuemMa HauMHAEeT MOCTYNaTh
B TOJICTYIO KHIIIKY, KOTOpas 3aloHICTCS B TeUCHUE 24 9 M MOJTHOCTHIO OMOPOXKHSETCs 3a 48-72
9.

B ToncTOM  KMIIEYHHMKE  BCACBIBAIOTCS  IJIFOKO3a, BUTAMHUHBI, AMHUHOKHCIIOTHI,
BbIpa0aTbiBaeMble OaKTEPUSAMU KUIIEYHOU MOJIOCTH, 10 95% BOABI M 3JEKTPOIUTHI.

ConepXkuMoe CIIETON KUIIKH COBEPIIAeT HEOOJBbITNE U JUIUTEIbHBIE MepEeMEIICHUsI TO B
OJIHY, TO B JIPYTYIO CTOPOHY 3a CYET MEMJICHHBIX COKpPAIEHUH KUMIKHU. J[JI1 TOJICTOM KUIIKH
XapaKTepHBbl COKpAIIECHUS HECKOJbKUX THUIOB: Majble M OONbIIME MasTHUKOOOpa3HbIE,
MEePUCTATHTUYECKUE W AHTHIEPUCTAIBTUYECKUE, TMPONyabCcuBHBIC. l[lepBbrie ueThpe THMA
COKpaIIeHHI 00eCreYnBalOT MEPEMEIIMBAHNE COJEP)KUMOTO KUIITKA U TOBBIIICHUE J1aBJIICHUS B
€€ MOJIOCTH, YTO CIMOCOOCTBYET CTYHICHHIO COAECPKUMOTO IMyTeM BcachbiBaHUs BOJbL. CHIIbHBIE
MpOIMYJIbCUBHBIE COKpAILEHWS BO3HUKAIOT 3-4 pa3a B CYTKM M MPOJBHUTaAOT KHUIIEYHOE
COJIEPKUMOE K CUTMOBHUIHOW KuIKe. BomHOOOpa3HbIe COKpaIeHus: CAHTMOBUIHON 000I0YHON
KHIIKH TIEPEMEIIAI0T KaJIOBBIE MAacChl B MPSAMYIO KHIIKY, PACTSIKEHHE KOTOPOW BBI3BIBACT
HEPBHBIE MMITYJIbCHI, KOTOpPbIE MEPeNaloTcs MO HepBaM B IEHTp JaedeKkanuu B CIHHHONW MO3T.
OTTyna WMIyNIbChl HAMpaBIsAOTCA K cPUHKTEpY 3amHenpoxoiHoro otrBepctus. CdhuHkTep
paccmabmusieTcs B cokpariaercs nporu3BosibHO. LlenTp nedexaruu y nereit mepBhIX JIET )KU3HU HE

KOHTPOJIMPYETCS] KOPOH TOJIOBHOI'O MO3ra



IIpakTHyecKasi YacTh:

3amanne 1. PaccMoTpuTe npeyioxKeHHbBIN PUCYHOK, CAeIaiTe HeOOXOAMMbIE 0003HAYCHHUS:

3aI[aHI/Ie 2. I/I3YIII/ITC CTPOCHUC pOTOBOﬁ IIOJIOCTHU U OpTaHOB, KOTOPLIC B Hel pacnoJjiararoTcs.




3ananue 3. PaccMotpute ctpoenue 3yba. K puc. caenaiite 0603HadeHus.




3amanwue 6. M3yunte cTpoeHne CIM3nUCTON 000JI0YKH TOHKOTO KHIlIeuHuKa. Paccmorpure
BopcuHKY. K prucyHKy cnenaiite 0003HaYeHHS.

SaI[aHI/Ie 7. CpaBHI/ITe CTPOCHUEC TOHKOI'O X TOJICTOI'O KUIIECYHHUKA. 3amoaHuTe Ta6J'II/II_[y.

Xapakrep Tonkuit ToncTeit

Jnunaa

Otaensl

OcobeHHOCTH CTPOCHUS




3amanne 8. YCTaHOBUTE COOTBETCTBHE, COSMHUB CJIOBA CTPEIKAMM:

PotoBast monocThb TonCTBIM KUIICYHUK
3y0nI [Ipamas kunika
SI3BIK Hepar

['motka Pharynx

[Tumeson Dentes

Kenynox Ventriculus

[Teuenn Pancreas

JXKem4Hbli my3bIph Cavitas oris
[Momxenynoynas xenesa esophagus
12-nepcTHas KuIka Linqua

Tomas kumka Jejunum
[ToaB3aomIHAs KHMIITIKA Intestinum crassum Rectum Duodenum

Vesica fellea lleum

KoHTpoJIbHBIE BOIPOCHI:

1. I[lepeuncnure oTaeNbl NUIIEBAPUTEILHOTO KaHAA.

2. Ha3oBuTe KpynHbIe MUIIEBAPUTEIbHbIE KeNne3bl?

3. OxapakTepu3ylTe CTpOEHUE CTEHKH MUIIEBAPUTEIBHOIO KaHasa?
4. Ha3zoBute oprassl, pacnoJjiaratomuecs B mojoctu pra?

5. Ilepeuncnure OTAEINbI KETyaKa?

6. OxapakTepu3yuTe CTpOCHHUE NEUEHU?

7. PacckaXuTe 0 MOJI0KEHUU U CTPOSHUU TODKEITyJOUYHOM JKene3bl?
8. HazoBuTe OoTA€IBI TOHKOI'O U TOJICTOIO KUIIIEYHUKOB?

9. KakoBbl 0COOEHHOCTH CTPOEHUS CIIM3UCTON TOHKOTO KUIIIEUHUKA?
10. Tlepeuncaute npouecchl, IPOUCXOIALINE B POTOBOI MOIOCTH.
11. CocrtaB ciatoHBI.

12. OxapakTepu3yiTe cOCTaB U CBOMCTBA JKEIYIOYHOT'O COKA.

13. CocTaB 1 pyHKIMH COKA TOJKEITYTOUHOMN KEJIE3bI



IIpakTuyeckoe 3ansaTue Ne9
O0OMeH BelecTB, NOACYET KAJTOPHITHOCTH NMUIEBOr0 PALMOHA.
3agaum:
1. W3yunth cynHocTh 0OOMeHa OeNKOoB, KHPOB, YIJIEBOAOB, BOJbl M MHUHEPAIbHBIX
COJICH.
2. N3yuuTh 3HaUCHHE BUTAMHUHOB.
3. [IpoBecTr moACYET KaJOPUINHOCTH MUILEBOTO PAllMOHA.

Teopernyeckast YaCTh:

Benuunaa ocHoBHoro o6mena (BOO)— 3To MHUHHMAaNbHOE KOJMYECTBO KAIIOPUU,
HEOOXOUMBIX JUIS MOAIEPKaHUS KU3HEIEATEIbHOCTH OPraHu3Ma B COCTOSIHUU TTOJTHOTO TMOKOS.
[Ipomie roBops, 3T0 TO KOJIMYECTBO SHEPTUU (M3MEPSETCS B KaJOPHIX), KOTOPOE TellO 3aTPaThT,
ecnu Ber Oynere cnarp menblii qerb. OCHOBHOM 0OMeH MoxkeT cxuratb A0 70% ot obmero
KOJINYECTBA 3aTPAYMBAECMBbIX KaJIOPHiA, HO 3Ta MU(pa U3MEHSIETCS B 3aBUCIMOCTH OT Pa3JIUIHBIX
dakTopoB (0 HUX MBI TIOTOBOpUM HuUXke). Kamopum pacxonyroTcss Ha pa3IudHbIe
buznonornuecKre npouecchl, TakKhe Kak JbIXaHue, MUPKYIISAIUS KPOBU U MOJIEPKAHUE HYKHOM
TeMIEepaTypbl Tena, padoTy mosra. ECTECTBEHHO, YTO B CpEIHEM TeJlO 3aTpayuBacT OOoJblle
Kajopuii, ueM cocranisier BOO.

OcHoBHOM OOMEH BEIIECTB SIBJISETCS OJAHMM W3 BaKHEHIIMX (hAaKTOPOB, OMPEIEISFOIINX
MHTCHCUBHOCTh OOMEHA BEIIECTB B IEJOM. DJTOT IOKa3aTelb IOJCKa3bIBa€T HaM, CKOJIBKO
KaJOpHid HY)KHO OPTaHU3MY, YTOOBI COXPaHUTh BEC, COPOCHUTD €0 UIH HaOpaTh.

Benuunna ocHOBHOro oOMeHa omnpeaenseTcss KOMOMHaIMe reHeTHYeCKUX (BHYTPEHHUX )
¥ BHEIIHUX (aKTOPOB, TAKUX KaK:

['enetnka. OfHu MO pOXKAAIOTCA ¢ OoJiee ObICTPHIM OOMEHOM BEUIECTB, Jpyrue ¢ boiee
MEJIEHHBIM.

[Ton. ¥ MyxuuH O0Jbllle MBIIIEYHON MacChl U MEHBIIE KHMpa B OpraHu3Me. JTO 3HAYUT, YTO Y
HUX OOJIblIIe BEJITMYMHA OCHOBHOI'O OOMEHA.

Bozpact. C Bo3pacToM oOcHOBHOW oOMeH BemiecTB 3amernsercsa. [locne 20-metHero
BO3pacTa, KaXxable IeCATh JIET 3TOT [T0Ka3aTelb CHUKAETCS B cpeiHeM Ha 2%.

Bec. UeMm Oonblire Bec yenoBeka, TeM o0onbine BOO.

[Tnomanps moBepXHOCTH Tesa. DTO COOTHoIIeHHe Barmiero pocra m Beca. Yem Oomblie
o0r1as miomaab moBepxHoctu Bamero Tena, Tem Boiie y Bac BOO.

VY Boicokux, Xyabix Jroaeil BOO Gonbire. Eciau cpaBHUTE BEICOKOTO M HU3KOTO YETIOBEKA C
OJINHAKOBBIM  BECOM, KOTOpbIE TOTPEOJSAIOT OAMHAKOBOE KOJIMYECTBO KaJIOpHM  ams
HOJ/Iep)KaHUsl Beca, TO Mbl CMOXKEM 3aMETUTh, YTO 4Yepe3 Toj Bec 0ojee BBICOKOTO 4YelIOBeKa

OCTAHCTCA HCU3MCHHBIM, 3aTO BEC UCIIOBCKA IMOHUKC MOKCT YBCIIMUUTLCA HpH6JIH31/ITeJILHO Ha 7



KT.
[TporieHT XHUPOBBIX oOTIOXKeHUH. Uem oH MeHbiie, TeM Oonbime BOO. MMeHHO MeHbIIHN
IIPOLIEHT KUPOBBIX OTIOKEHUHN y MYXUHMH SBJISETCS MPUUYUHOM, IO KOTOPOM MHTEHCUBHOCTh UX
OCHOBHOTO OOMeHa 00JIblIIe, YeM Y JKCHIIUH.

Huera. ['onoganue uim pe3koe COKpalleHHe KOJMYeCTBa MOTPEOIseMbIX KalOpuil MOKET
CHU3UTH BEIWYUHY OCHOBHOro obmena Ha 30%. HwuskokanopuitHas quera ajisi mMOTEpH Beca
MOKeT npuBecTy kK cHmkeHuo BOO nHa 20%.

Temneparypa Tena. [Ipu yBenuueHMM BHYTpPEHHEH TeMmIepaTypbl Tejla Ha MOATrpagyca,
BOO yBennuuBaercs npumepHo Ha 7%. Uem Bblllle TeMIeparypa Teia, €T™M ObICTpee IPUCXOISAT
XUMUYECKHe peakiuu B opranusme. [loatomy BOO mnamuenta ¢ Temmepatypoit 42°C
YBEIUYUTCS NMPUOIH3UTEIsHO Ha 50% .

Buewmnss temneparypa. TemnepaTypa OKpyKaroliel cpeibl TakKe BIUSET HA OCHOBHOM
oOMeH. BozneiicTBie X0IOAHBIX TeMIlepaTtyp NpuBOAMT K yBenuueHuto BOO, Benb opraHuzmy
HY)KHO BBIJENIATH OOJbIIE TEIUIa Ui MOAJAEP)KaHUS HEOOXOAMMOM BHYTPEHHEH TeMIleparypbl
tena. HenponomkuTenbHoe peObIBaHUE B YCIOBUAX BBICOKOW TeMIIepaTypbl UMEET HEOOJIbIIOE
BIUSTHUE HA METa0O0Nu3M, T.K. TeMIepaTypa KOMIIEHCUPYETCS 32 CUET BO3POCIICH TEIIOOTIAuH.
Ho nnutensHOe mpeObIBaHUE HA XKape MOXKET Takke moBeicuTh BOO.

['opmoHbl. TUpoKCHH (MPOU3BOAMTCA B IIMTOBUJHOW Kejie3e) SBISETCS OOHUM U3
KIroueBbIX perynstopoB BOO. On yckopsieT MeTaboJIMYecKy0 akTUBHOCTh Tena. Uem Oouiblie
BbIpabaTbiBaeTcsi TUpokcuHa, TeM Bbiie BOO. Eciau opranusm mpou3BOIUT €ro CIHMIIKOM
MHOT'0 (3TO COCTOSIHUE M3BECTHO Kak THpeoTokcuko3) BOO mosxeT Bo3pactu Basoe. Eciau ero
ciuimkoM mano (Mukcenema), BOO moxer ymensmures Ha 30-40% no cpaBHEHUIO ¢ HOPMOM.
Kak u THpokcuH, aapeHaivH Takke yBenuuuBaeT BOO, HO B MeHblIEH CTeNeHH.
VYrpaxsenus. PU3ndeckue yNpaKHEHHs HE TOJIBKO BIIMAIOT Ha BEC, CKUTas KaJlOpUU, HO U
[IOMOTAIOT TOBBICUTh MHTEHCHUBHOCTb OCHOBHOTO OOMEHa 3a CYeT YBEJIMYEeHUs OO0BEMOB
MBIIIEYHON MacCCHI.

Kpamxkospemennvie pakmopeul, enusiowue na oowutl 0Omen:

Bricokast Temneparypa, BbI3BaHHAas BOCHAJINTENBHBIM IIPOLIECCOM, BBICOKMHM YpPOBEHb
TOPMOHOB CTpecca B OpraHU3Me, a TaKKe YBEJIWUYEHUE WIM YMEHBIIEHUE TEMIIEpaTyphl
OKpyxkaromer  cpeabl  npuBomdaT K yBenmueHutro  BOO. [loct, romomanne — wim
Henoenanue cumkaroT BOO. CHmwxenne BOO Moxer OBITH €IMHCTBEHHBIM ITOOOYHBIM
apdexTom auersl. HuskoyriaeBoaHast quera He OyaeT Tak 2(pPeKTuBHA, KaK OHA ke B COUCTaHUU
¢ (pU3NUECKUMU Harpy3KaMH.

Cymounwiii 0OMmen seujecmas



[TepBblii mIar Ha MyTH CO3/1aHUsI COOCTBEHHOM TUETHI — 3TO MOACYUTATh, KAKOE KOJTUYECTBO
Kanmopuit Bel ckuraere 3a cyTku, T.e. Bamr oOmuii exeTHEBHBIN PacxXoJ]l SHEPTUU B KAIOPHSIX.
3HaHuE MAHHOH BEIMYMHBI MOJOXKUT HAa4Yaslo (JOPMUPOBAHHIO BAIIETO MPABUIBHOTO IMUTAHHS.
®usunonoru Yuinesim MakApain nu @pank Kaun ycTaHOBWIN, YTO CPEIHUM €KEIHEBHBIA Pacxol
suepruu s sxeHmuH B CIHIA cocrabiser 2000-2100 kanopuii B aeHb, a 1yt My>kunH — 2700-
2900 B nmenb. Ho 3TO cpenHuil mokasaTenb, KOJMYECTBO 3aTPAYCHHBIX KaJIOPUM MOXKET
3HAUUTENbHO U3MEHAThCA. Hanpumep, y aTiieTOB WM JIIOJEH, AKTUBHO 3aHMMAIOILUXCS] CIIOPTOM
9TOT MOKa3areib OyeT Bollie. HeKOTOpbIM TPUATIOHUCTAM U aTjeTaM, Y KOTOPBIX Ype3BbIYaitHO
BBICOKHE Harpy3ku, Heo0xoaumo He MeHee 6000 kanopuid KakIblil JIHb U J1axke OoJbIe!

MeToap! onpeeneHus MOTpeOHOCTH B KAJIOPUSX:

CymecTByloT pa3nuyHble  (opMyibl, KOTOpsle Bbl MoXeTe HCHoNb30BaTh IS
oTpezieNieHus] CYTOYHOM MOTPeOHOCTH B Kalopusix. OHU YYHUTHIBAIOT BO3pPACT, IMOJ, POCT, BEC,
MBIILIEYHYI0O MAacCy Tejla U ypOBeHb aKTHBHOCTH. JItoOas dopmyna, KoTopas MPUHUMAET BO
BHUMaHue Bamy mbineunyo maccy tena (MMT) nact Bam Hambosee TOUYHOE BBIYHUCICHHE
Bammx sHeprosarpar, HO naxke He yuntbiBas MMT, BBI Bce elie MOKeTe MOJy4YUTh JOCTaTOYHO
TOYHYIO HH(POPMAIHIO.

BBICTpBIM U MPOCTBHIM METOAOM ISl OMNpEesieHUs MOTPEOHOCTH B KATOPHUSX SBISETCS
pacuér, ucxoas U3 o0ILel Macchl Tena.

Cokuranue xupa: 26-29 xanopuii Ha 1 Kr Maccel Tena

[Tonnep>xanue Beca: 33-35 kayiopuii Ha 1 Kr Macchl Tela

YBennuenne Beca: = 40-45 xanopuii Ha 1 Kr maccsl Tena

DTO OuYeHb MPOCTOM croco0, KOTOPbI MOMOraeT OLEHUTh NOTpeOHOCTh B Kanopusx. Ho
€CThb U OYEBHJIHbIE HEJOCTAaTKU 3TOT0 METOJa, BEAb OH HE YUUTHIBAET YPOBEHb aKTUBHOCTH U
KOMIUIEKIMIO. Ype3BbIYallHO aKTHBHBIM JIIOM MOXKET NOTpedoBaThcs ropasno Oosblie
KaJOpUi, ueM IMoKa3bIBaeT aaHHas (popmyna. Kpome Toro, yem GoJbllie MbIIIEYHas Macca, TeM
OoJibie OyJeT MOTPEOHOCTh B KaJOPHUSIX.

Tak kak 3/1ech HE YYUTHIBAETCS CTENEHb OXKUPEHHs, (opMysa MOXKET MpPEyBETUUYHUThH
HOTPeOHOCTh B KAJIOPUAX JUISL JHOAEH ¢ M30bITOYHBIM BecoM. Hampumep, 50-1eTHss jKeHIIMHa,
KOTOpas BeIET MaJOaKTHBHBIM 00pa3 *ku3HM, BecuT 117 kr, a e€ oOuiee KOJUYECTBO JKUPA
cocraBisieT 34%. OHa HUKOTAa HE CMOXeT cOpocuTh Bec, motpedisis 3000 kamopuil KaxabIid

JIEHb.

IIpakTHYecKast 4aCTh:

3ananue 1. Mcnonb3ys tabnuny «llumeBas 1eHHOCTh NPOAYKTOB MUTAHUS», COCTABbTE MEHIO-
pacKiIaJIKy MUILEBbIX MPOIYKTOB. /laHHBIE 3alUIINTE B TAOJIUILY:



HaumenoBanue Kon-so | benku (rp) | Kupsi (rp) YraeBoabl Hucno

OPOJIYKTA TPOAYKTOB B T KaJIOpHit

rp.

3ananue 2. J[aliTe THTHEHUYECKYIO OLIEHKY MOJYY€HHBIM PE3yJIbTaTaM M0 KaYeCTBEHHOMY
COCTaBY palliOHa MUTAHUS U YHEPTETUYECKON IIEHHOCTH.

3a,I[aHI/Ie 3. I[aﬁTe OIIPCACIICHUC NJIN KPATKYIO XaPAKTCPUCTUKY ITPHUBCACHHBIM HUKC TCPMUHAM:

ABUTaMHUHO3 -

AMUHOKHUCIOTHI 3aMEHUMBIE -
AMWHOKHCIIOTHI HE3aMEHHUMBIE -
Anabonmu3M (aCCUMUIIAINSA) -
benku monHoIEHHbIE -
['unepBUTAMUHO3 -
I'mnoBuTamMuHO3 -

Karabonmu3m (auccuMuismms) -

MeTtaboiusm -

KoHTpoJILHLIE BONIPOCHI:

—

. latb onpenenenre NoHATHIO "0OMeH BeliecTB".

. Kakoit mporiecc B opranusme gaeT SHepruio?

. KpaTtko oxapakrepusyiite 3HaueHue: O€IKOB, )KUPOB, YTIEBOJIOB.
. Busiel BUTaMUHOB.

. KakoBbI mpyuMHbBI TUNO- U aBUTAMUHO30B.

. 3HaueHue YIJIeBOJOB.

. I'moko3a. 3anac riamkoreHa.

. OyHKIIUH )KUPOB.

O© 00 3 O W K~ W DN

. Knaccugukarus sxupoB



IIpakTuyeckoe 3anaTue Ned
MoueBas cucrema.
3agaum: M3yuuts Tomorpaduio crpoeHHe M (PYHKIUH MOYEBBIICIUTEIBHON CHUCTEMBI,
M3YYUTh MEXaHU3M U CTaJNH IUype3a.

Teopernyeckast YacCTh:

CTpOGHI/Ie MO‘ICBBII[CJ'IHT@HBHO?I CHCTEMBI YCJIOBCKA

[loHsTHE 0 IIpoLIECCE BBIICICHHS, €T0 3HAUYCHUE

Brigenenue — 3To MponecC BIBEACHUA U3 OPraHn3Ma KOHCUHBIX ITPOJAYKTOB 06M€Ha, a TaKk
KC BPCAHBIX W HCHYXHBIX OpPraHu3My BCHICCTB. K opraHaM Yy4JaCTBYIOIIIUM B BBIBCACHUHU
BCIIECTB U3 OpraHu3Ma OTHOCATCA IMOYKH, KOXKa, JICITKUC, KUIICYHUK. bomee 90 % BBIBOJUMBIX

W3 OpTaHU3Ma BEIECTB YAIICTCS Yepe3 MOUYCBBIICIUTEIbHYIO CUCTEMY (pHUC 26).

KopKoBbid cnoi

Mosrosoit
cnon

AopTa

HuxHas

nonaa BeHa MoyeyHas

aptepua
MoyeTouHUKK Noyeynas
BeHa

YCcTbi MOYETOYHWMKOB
B MOYEBOM My3bipe CdmunKTep

MpeacratensHas xenesa
(TONLKO Y MYMUUH)

Puc. 1. Mo4eBbsigennTEIbHAS CUCTEMA YEIOBEKA

K opranam MOY€BBIIEIUTENBHON CHCTEMBI OTHOCSTCS IOYKH, MOUYETOYHUKH, MOUYEBOH
Ny3bIpb U MOYEUCHYCKaTeNbHbIH KaHai. Ilouku — 3TO opraH, rjae HNpOMCXOIUT OOpa3oBaHME
MOYH; OCTAJIbHBIC MOYCBBIC OpraHbl MNPCAHA3HAYCHBI JI1 BBLIBEACHUSA MOYMH. OHu HMeroT
TpyOuaroe wiM mojoe crpoeHue. OcHOBHas (PyHKLHS MOYEBBIX OPraHOB — BBIBEJCHHE U3
OpraHu3Ma IpOJyKTOB OOMEHa BELIECTB, y4acTHE B PETyIUPOBAaHMU COJEp)KAaHUS BOJBI B
OpraHu3Me U MOAACPKaHUE ITUM ITOCTOSIHCTBA €TI0 BHYTPEHHEM CPE/bI.

[Touku (puc. 27) — napHblif oprad. OHU PacIoNOKEHbI IO OOKaM O3BOHOYHOTO cT0JI0a Ha

ypoBHE 12-TO TPYAHOTO — 2-TO IMOSCHUYHOTO ITO3BOHKOB (TIpaBas HECKOJBKO HHUXKE, a JieBas



BBIIIIC) W TIPWISKAT K 3aJHEH CTEHKE OpIOmHOW mosiocTH. Ha Kaxmoi moyke, MMEIomen
0000BHIHYIO (OpMY, pa3IMYAIOT MEPEIHIO MU 3aTHIOK MOBEPXHOCTH, BEPXHUN M HIDKHUN
KOHIIBI, JIATepAJIbHBIA U MeAHaIbHBIN Kpas. Ha MeanansHOM, BOTHYTOM, Kpae, 0OpameHHOM K
MO3BOHOYHHMKY, HAXOSATCs BOpPOTa MOYKU. B BopoTax nexar: mouedHasl apTepusi, modyeyHas
BeHa, NuM(paTU4YecKre COoCy/bl, JUM(aTUuecKue y3Jbl, HEpPBbl U MoYeuHas JoxaHka. [louka
MOKpPBITA 000JI0YKaMH, KOTOPBIE CIOCOOCTBYIOT ee (pukcaruu. HemocpeacTBEHHO K BEIIECTBY
MOYKH TPHIeKUT (udpos3Has obosiouka. CHApYKHM OT HEe pacIoOXKeHa JKUPOBas Karicya,
OKpyXeHHasi crepenu U c3aau ¢acuuedt mouyku. Kpome Ttoro, cmepenu mnouka MOKpPHITA
OpromnHo. duUKcanyy mMoYek crocoOCTBYIOT TaKKe KPOBEHOCHBIE COCY/IbI, BXOASIIUE B MOUKY
U BBIXOJISIIIUE U3 Hee, U BHYTPUOPIOLTHOE JIaBJICHHUE.

B 1nouke pa3nuyaroT KOPKOBOE BEUIECTBO TOJIUIMHOW 5-7 MM pacHoJIOKEHHOE C
nepugepun, 1 MO3roBO€ BEIIECTBO, cocTosIee U3 7-12 nupamMu1oK, oOpalleHHbIX OCHOBAaHUEM
K KOPKOBOMY BEUIECTBY, a BEpXyIIKOH — B MoudeuyHyro mna3zyxy. KopkoBoe BeriecTBo,

BKJIMHHUBAIOLICCCA MCKAY NUPpaMUAKaMU MO3IroBOro BEIeCTBa, 06pa3yeT IMOYEYHKIE CTOJIOHL.

Puc. 2. Ctpoenue nouek: A - Bua c3aau (1 - BepxHUi nomoc; 2 - MeAUalbHbIN Kpaif; 3 -
KOPKOBOE€ BEIIECTBO MOYKH; 4 - Malible MOYEUHbIE YalleuKu; 5 - JarepaibHbIi Kpaid; 6 -
novyeyHas JIOXaHka; 7 - OOJbIINe IOYeUHBIE YalllKH; 8 - MO3TrOBOE BEIIECTBO IMOYKH (TUPAMHU/IbI);
9 - mouerounwk; 10 - HWKHUA Toroc; b- Bux paspese (1 - KOpkoBOe BEIIECTBO TMOYKH; 2 -
MO3TOBO€ BEIIECTBO MOYKH (MUpaMubl); 3 - cToI0 MouyKu; 4 - OONbIINE [TOYEUHbIE YaLIKH; 5 -

BOpOTa IMOYKH; 6 - moueyHas JIOXaHKa, 7 - Majas ImoueqHas qanicyka, 8 - MO‘ICTO‘-IHI/IK)



CTpyKTypHO-()YHKIIMOHAILHON €IMHMIICH IMOYKH SBIIIETCS HEPPOH — CHUCTEMa KaHAJIbIIEB
MOYKH, YYaCTBYIOUIMX B 0OpazoBaHuu MouH (puc. 28). [imHa ogHoro HepoHa KojaeOnercss oT
18 mo 50 mm, a oOmas mpoTsHKEHHOCTh UX coctaBisieT 100 kM. B kakq0if OYKe HACUUTHIBAIOT
cBpime 1 wmiH. HedpoHOB. HedpoH cOCTOMT U3 Kamcylbl M TPEX3BEHHOH TpyOOUKH:
MPOKCUMAJILHOTO OTJeJia KaHalblla (M3BUTOM KaHajel NMEepBOro Mopsijaka), MeTiu HeppoHa U
JUCTAJIbHOTO OT/€Ja KaHaiubla (M3 BUTOM KaHajell BTOPOro MOpsijKa), MEPEeXOJsIIero B
cobuparenpHy0 TpyOouKy. Karcyna — HayaibpHas 9acTh He(ppoHA, pacrooKeHHAsT B KOPKOBOM
BEIIECTBE IMOYKH, UMeeT (QopMy IByXcTeHHOM uamm. OHa IJIOTHO OXBAaThIBACT KAMILISPbI
KIIyOOuUKa IMOYKH, 00pa3ysl Tak Ha3plBa€MOE, IMOYEYHOE Teiblle. TakuM o0pa3oM, OJUH KOHEI]
He(pOHA HAYMHAETCS IOYEYHOM KamlCyilnod, a BTOPOH KOHel BHAaJaeT B COOMpPATENbHYIO
TpyOouky. Hambonee akTuBHOW yacTbi0o He(poOHA SBISETCS NMPOKCHMAIBHBIM €ro OTHelN, B
KOTOPOM IPOIIeCChl 00pa30BaHUs MOUU OTIMYAIOTCS BHICOKOU CKOPOCTBIO.

CnocoOHOCTh MOYKM K MOYEOOpa3oBaHHIO, B PE3yJbTaTe€ KOTOPOTO BBIBOISATCS U3
OpraHu3Ma MpoTyKThl 0OMEHa BEIIECTB, CBSA3aHA C 0COOCHHOCTHIO €€ KPOBOOOPAIIICHHUSI.

Uepes moyky B3pOCIOTrO YEJIOBEKa 3a OUH yac mpoxoauT Oojee 40 JIUTPOB KPOBH, a 3a
cytku okosio 1000 nutpoB. KpoBeHocHasi cucTemMa MOYKM HAYMHAETCA IOYEYHOH apTepuen,
KOTOpasi BXOJUT B BOPOTa MOYKH U pacmaiaeTcs Ha 0oJiee MEJIKHe apTepuu, IPOXOISIINE MEXKIY
NUpaMHUJIaMU [OYEK [0 KOPKOBOTO BEUIECTBA. Y OCHOBAHMS IIOYEYHBIX HUPAMUIOK OHU
00pa3yroT 1yroodpas3Hble apTepUH, OT KOTOPBIX OTXOJSAT BETBH K KOPKOBOMY BEILECTBY IOYKH,
I7Ie OT HUX B PACHIMPEHHYIO YalieoOpa3Hyr 4YacTh KaXAoro HedpoHa (MOYEYHYIO KarcCymy)
OTXOJUT MpUHOCALIAst apTepust (COCyn).

B dame nodeyHOM KamcCyiabl NPUHOCSALIMN COCYZ PAa3BETBIIETCS Ha apTepUalbHBIC
KammuIsIpel U 00pa3zyeT kiaybouek mouyku. Kanmumispel kiybouka coOMparoTcs B BBIHOCSIIUN
COCyJl, TOXE apTepHaJbHBIN, AMAMETP KOTOPOro NPUOIU3UTENBHO B 2 pa3a MEHbIIE, 4eM
JMaMeTp MPHUHOCSILEro COCy/a, YTO CO3JIaeT MOBBILIEHHOE AaBieHue B Kiayoouke (70 — 90 mm
pt. cr.). Ilpu naBnenun Hmxke 40 — 50 mMm pT. cT. 0Opa3oBaHME MOYHM MpPEKpaIacTCs.
BoiHocsiiue cocyzpl, BBIMAS U3 KIyOOUKa, pacmajaloTcs Ha KamWuIApbl, HO YK€ BEHO3HBIE,
KOTOpbIE TIOCTENEHHO CIMBAIOTCA B 00jiee KPYyNHbIE BEHbI M BBIXOJAT M3 BOPOT MOYKH. Takoe
cBOe0Opa3HOe pa3BeTBICHUE apTepUil Ha KaWLIIPhl, U3 KOTOPBIX BHOBb 00Pa3ylOTCs apTepHUH,
MOJIyYMJIO Ha3BaHME YYAECHOM ceTH. TecHbIi KOHTAaKT COCYJOB KIyOOYKa C €ro KarcyJjow,
MOBBILICHHOE JaBJIEHWE BHYTPU KallWUIAPOB KIyOOYKa CO3/al0T YCIIOBUS Ui 0Opa3oBaHUS
Moun. Moua o0pasyercs u3 mia3mbl KpoBu. [1o Mepe mpoTekaHHst KpOBH B COCyJax KIyOodka
BHYTpb KamCylbl M3 Hee 3a cueT (WIbTpallMd B IMPOCBET KaICyJbl MEPEeXOAsAT MOYTH BCe
COCTaBHbIE KOMIIOHEHTHI, KpoMe O€lKOB U (POPMEHHBIX 3JIEMEHTOB, 00pa3ys TaK Ha3bIBAEMYIO

MEepBUYHYI0 MOUy. 3a CyTKH ee BbIpabarbiBaeTcs okojio 100 mutpos. [lpm mpoxoxaenun



MEPBUYHON MOYM Yepe3 KaHalbLbl U3 Hee 0OpaTHO B KPOBb BCACHIBAIOTCA BOJA, HEKOTOPbHIE
COJIM, caxap, B pe3yJbTaTe 4yero oopaszyercs oKoHuaTenbHas Moya. KoarmuecTBo oKOHYaTeIbHOM
mouu 1,0 — 1,5 nmutpa. OHa uMeet 0oJiee BRICOKYIO KOHILIEHTPAIMIO, YeM MEePBUYHAS MOYa, B HEH
B 70 pa3 Oosbmie mMoueBuHBI U B 40 pa3 Oomnpmie amvmuaka. OKOHYATENbHAas MoO4Ya dYepe3
coOuparenbHble TPYOOUKH, MPOXOASIIME B KOPKOBOM, a 3aT€M MO3TOBOM BEIIECTBE IOYKH,
CTEKaeT K OTBEPCTHUSM Ha BEPXYIIKE MHUPAMH/Ibl CHAaYala B MaJIble YallleuKH, 3aTeM B OOJIbILINE H,
HAKOHEIl, B TOYEYHYIO JIOXaHKy, MPOJOJDKCHHEM KOTOPOH SBISETCS MOYETOYHHMK. Malbix
yameyek 7 — 10. OHM OKPYKalOT COCOYKHM IMOYEYHBIX MUpamui. boiplmux yvameuek 2 — 3, a
MOYCYHBIX JIOXaHOK 0/1HAa. Bce aTu oOpa3oBaHMs pacronaraloTcsi B a3yxe MOYKH, OKPY>KEHHBIE
KHUpOBOMH TKaHpio. CTEHKa HMX HMEET TpPU OOOJIOUKH: CIU3UCTYIO, MBIIICYHYIO U
COCMHUTEIBHOTKAHHYIO.

MoueTOYHUKHU — MOJbIe TPYOKHU, COSTUHSIONINE TOUYCUHYIO JIOXaHKY C MOUYEBBIM ITy3BIPEM.
B MoueTouHUKE BBIIEISIOT OPIONIHYIO, Ta30BYIO U My3bIpHYIO yacTH. [locrneanss pacnonoxkeHa
B TOJNIIE MOYEeBOro Iy3bips. CTEHKa MOUYETOYHHMKA WMEET CIM3UCTYI0, MBIIICYHYI0 |
COCMHUTEIBHOTKAHHYI0O 0005I04Ky. MoYa 10 MOYETOYHHKY TpOABHraercs Omaromaps
NEePUCTATBTHUECKOMY COKPAILIEHHUIO TJIaJIKOM MBIIIEYHOM TKaHU €ro CTCHKH.

MoueBoil my3bIph — 3TO MOJIBII OpraH, KyJaa HEMPEephIBHO MOPIMSIMH CTEKaeT Moya U3
MOYEeTOYHHKOB. OH pacmojiokeH B MaioMm Ta3y, 3a cuMmpuzom. Kpome aByx orBepcTuit
MOYETOYHUKOB B ITy3BIPE €CTh TPEThE — BHYTPEHHEE OTBEPCTHE MOYEHCITYCKATEIBHOTO KaHaia,
yepe3 KOTOpO€ MEPHOAMYECKH OMOPOXKHSAETCS Mmy3blpb. CTEHKa €ro uMmeer Tpu OOOJIOUKH:
CJIIM3UCTYI0 (C TOJACIAM3CTON OCHOBOM), MBIIMIEYHYI0 U COEIMHUTEIbHOTKaHHYI0. [lo mepe
HAIlOJIHEHUSI TY3bIps, €MKOCTb KOTOpOTro paBHseTcs npumepHo 0,5 nuTpa, CTEHKa €ro
pacTsaruBaercs, a CKIAJKM CIM3UCTON 000504ku pacnpasistiorcs. CokpalieHue riaakon
MBIIIEYHONH TKaHW TPH OTKPHITOM OTBEPCTHH B MOYEHCITYCKAaTEIbHBIH KaHal CHOCOOCTBYET
OIIOPOKHEHUIO MOYEBOTO ITY3bIPS.

MoueuncnyckaTenbHbIi KaHaJl CBS3bIBAET IMY3bIpPh C MMOBEPXHOCTHIO Teja yellioBeka. Ecim
Jpyrue MOYEBHIE OpTaHbl HE UMEIOT MOJIOBBIX Pa3IMduii, TO B MOYEHCITYCKAaTeIbHOM KaHalle OHU
uMmeroTcs. HaumHaercs MoueucrycKaTeNbHBIM KaHAal Yy MYXYUH UM OKEHIIMH OJIMHAKOBO
BHYTPEHHUM OTBEPCTHEM Ha CTEHKE MOYEBOIO Iy3bIps. 3aTeM y MY)KUMH OH MPOXOAUT yepes
IpeJICTAaTeNIbHYIO JKeJle3y U TOJOBOM WiIeH, OTKPHIBAsCh HApPY>KHBIM OTBEPCTHEM Ha TOJIOBKE
MOJIOBOTO YJIeHA, a Y KEHIIWH JIUIIb CONMPUKACAETCs C MOJOBBIMU OpraHaMHU U OTKpBIBAe€TCS B
npej/iBepre Blaraauma. Tam, rie MoueucycKaTeNIbHbIA KaHal IPOXOJUT Yepe3 MOUEHOIOBYIO
nuadparmMy, BOKpPYr Hero oOpasyercs cUHKTep (CKUMaTenb) M3 MONEPEedYHO-TI0I0CATOM

CKEJIETHOM MBIIIEYHON TKaHU, IPOU3BOJIBHO PETYIMPYIOLIUN OMIOPOKHEHUE MOYEBOIO ITY3bIpS.



[Tpn BeIMOTHEHNH (PU3NYECKUX YNPAKHEHUH IMOYKM C YalledKaMy M JIOXaHKOH, a Takxke
MOYETOYHUKH TIOJBEPKECHbI HE3HAUMUTENIbHBIM CMEUIeHUsAM. B mpaBoil mouke momoO0HbIe
U3MEHEHHUS MPOUCXOIAT dYalle OHM OoJiee BBIPAXKEHBI, YTO, IMO-BUAMNMOMY, CBS3aHO C
pacrosnararomnieicss HaJl Heil neyeHbpro. dopma MoYeuHBIX YalleueK U JIOXAHKH IPH BBITOIHECHUN
du3HUecKuX ynpakHeHUI He u3MeHseTcs. UTo KacaeTcsi MOYeTOUHUKOB, TO Y HUX U3MEHSETCS U
CTeneHb UCKpHBIEHUs, U ¢opma. [locie pusmueckux ynpaKHEHHH MOUYEBBIE OpraHbl OYEHBb
OBICTPO TEPEeXOIAT B NEPBOHAYAIBHOE COCTOSIHHE IPH SHEPrUYHOM TIIIyOOKOM OpIOIIHOM

(nmadparmMagIbHOM) JBIXaHUH.

IIpakTHyecKkast 4acTh:

3ananue 1. 3yunte ctpoeHne MOYEBBIACIUTENbHOM cucTeMbl. [loanuimunre pucyHok.

—_
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3anmanue 2.Paccmorpute cxemy crpoenus HedpoHa. K puc. cnenaiite 06003HaueHUS

9 21




3amanwue 3. V3yunte GakTOphl, BIUSIONINE HA TAYPE3, 3aII0THUTH TaOIHUITY:

I paza Il paza Inypes

1. Cumnarnyeckas
HC,

2. [Tapacumria
tuueckas H.C.

3. AnpeHanuH

4. Tupokcux

5. Basonpeccun

6. KopTukou st

3ananue 4. M3yunre coctaB nepBUYHON U BTOPUYHOM MOYU. 3allOJIHUTE TAOIUILY:

Ne [KomMnoHeHTBI [1na3ma kpoBu  [[IepBuuHas Bropuunas
Moua MO4a

1. [Boma

2. [benkwu, )KUPBI, TITUKOTEHBI

3. [[mroko3a

4. [Moubl HaTpus

5. [MoueBuHa

6. [MoueBas kuciaora

7. |KpeatuHun

3ananue 5.M3yunrte HapyleHUs e TEIbHOCTH Movek. JlaiiTe onpenenenne npeaaoKeHHbIM
TEPMHHAM:

aHypus -

HOJINypus -

OJIUTOYyTHA -

TUIIEPCTEHYPHS -

TJIIOKO3YpHs -

remMarypus -

nuypus -

IPOTEUHYPHS -



KoHTpoJILHLIE BONIPOCLI:

1.

O o0 3 O U ~ W DN

HepequanTe OpraHbl MOquBII[eHHTeHLHOﬁ CHUCTCMBI.

. KakoBsl ux ¢pynkumn?

. HazoBute 1aTHHCKOE U I'pevyecKoe Ha3BaHUE MOYEK

. OxapakTepu3syiite Tonorpapuio 1 CTpOCHHUE MOYEK.

. KakoBo ctpoenue u ¢pynkun neppona?

. CtpoeHue 1 3HaUCHHE MOYEBOIO MTy3bIPS

. OTim4Me )KeHCKOro MOYEHUCITYCKaTeJIbHOIO KaHalla OT MY>KCKOI'O
. ®a3p1 guypesa.

. YCIoBus, CIOCOOCTBYIOMINE YIAbTPAQHIbTPALIUH



