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IHPAKTHUYECKOE 3AHATHE Nel

I'mcrosioruyeckoe CTpoeHue MbIIIEYHON M HEPBHOM TKaHeH

3agava: 3aKkpenuTh 3HAaHHS O pACIHOJIOKEHUHM B OpraHU3MeE,
CTPOCHMM W 3HAYCHUM MBIIICYHOM W HEPBHOW TKAHEW, HAYYUTh
CTYJICHTOB Pa3in4yaTh PA3JINYHbIC BUJIbI TKAHEH.

Teopernyeckas 4acTh:

MbliieyHble TKAHU O0OBEIUHSIET CIIOCOOHOCTh K COKPAILICHUIO.

Oco0EHHOCTH CTPOCHUS: COKPATUTENBHBIN amnmapar, 3aHUMaIOIIHA
3HAYUTEIBHYIO YacTh B I[MUTOIUIA3ME CTPYKTYPHBIX JJIEMEHTOB
MBIIIIEYHONH TKAaHU M COCTOSIIIUM W3 AaKTUHOBBIX M MHO3MHOBBIX
¢uraMeHTOB, KOTOpble (OPMUPYIOT OpPraHelIbl  CIEIHUAIBLHOTO
Ha3HAYCHUS — MUOPuopuLbl.

Puc. 1. Kmaccudukarus MplllieuHbIX TKaHEH
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1. MopdodyHKIIMOHAJLHAA KIacCHbUKAIINA:

1) Ilonepeunononocamas, uiu UCHEPUEHHAS] MbIUEHYHAS. MKAHb.!
CKEJIETHAsA U CEpAcYHasi;

2) Heucuepuennas mvluieunas mKans. TIaaKas.

2. I'mcroreHernyeckas kJjgaccupukaums (B 3aBUCUMOCTH OT
MCTOYHUKOB Pa3BUTHUS):

1) Comamuueckoco muna (M3 MEOTOMOB COMHUTOB) — CKEJIETHAs
MBIIIEYHAs TKaHb (MIOMEPEYHONOJIOCaTast);

2) Llenomuueckoeo muna (A3 MHOIIUKAPIUATBHOM IJIACTUHKU
BUCIIEPATIBHOTO JINCTKA CIJIAHXHOTOMA) — CEpJCYHasi MbIIICYHAsI TKaHb
(monepeuHonoyocaras);

3) Meszenxumnoco muna (pa3BUBAaeTCI U3 ME3CHXUMBI) —
IJIaIKasi MBIIICYHAs TKaHb;

4) U3 kooicHotl 2Kkmooepmbl. U NPexopoOanrbHOU NAACHMUHKU —
MHUOAIUTEINATBHBIE KIIETKHU KeJé3 (TJIaJIKue MUOIIUTHI);

5) Heiipanvhoco MPOUCXOXKACHUS (M3 HEPBHOW TPYOKH) —
MUOHEHpaibHble KJIETKHM (IJIaJKWE  MBIIIIBI, CYXXHUBAIOIIUE U
pacUIUPAIONINE 3PAYOK).

@YyHKUMHM MBIIIEYHOM TKAHU: NIEPEMEIICHUE TEJIA WU €r0 YacTeu
B IIPOCTPAHCTBE.

CkejieTHasi MbIII€YHASI TKAHD

HUcyepyeHnast (MOMepevYHO-MOJIOCATASA) MbIIIEYHA TKaHb
coctaBisier 10 40% mMaccel B3pOCIOro YEJIOBEKAa, BXOJIWT B COCTaB
CKEJIETHBIX MBIIII, MBI $3bIKa, TOpTaHU U Ap. OTHOCATCA K
IPOU3BOJILHBIM MBIIIIAM, ITOCKOJIBKY KX COKPAILICHUS MOMYUHSIOTCS
BOJIE 4eJOBEKAa. VIMEHHO 3THM MBIIIBI 33J€MCTBOBAHbI NPU 3AHIATUU
CIIOPTOM.

I'mcrorenes. CkeneTHasi MbIILIEYHAs] TKAHb Pa3BUBACTCS U3 KIIETOK
MHOTOMOB MHO0JacTOB. Pa3nuuaroT TOJIOBHBIC, IIEHHBIE, TPYIHBIC,
MOSICHUYHBIC, KPECTIIOBBIE MUOTOMBI. OHM pa3pacTaroTcsa B JOP3AUILHOM
M BCHTPAJbHOM HAIpaBJECHUAX. B HHUX paHO BpACTAIOT BETBU
CIIMHHOMO3TOBBIX HEpBOB. YacTh Muo0OgacToB auddepeHiupyercs Ha


http://hockeylubim.ru/

MecTe (00pa3yroT ayTOXTOHHYIO MYCKyJlaTypy), a Apyrue ¢ 3 Henenu
BHYTPUYTPOOHOTO Pa3BUTHS MUTPUPYIOT B ME3EHXUMY U, CIIMBAsChH
IpYT C APYroM, 00OpasyIoT MbluieyHvle mpyoKu (Muomyowvl) ¢ KPyImHbBIMU
[EHTPAJIbHO OPUEHTHUPOBAHHBIMU sapaMu. B MuoTy0ax mpoucxomguT
mudpepeHpoBKa CIIeIIMaTbHbBIX OpraHe’ul MUODUOPUILIL.
IlepBOHAYaIbHO OHM PACMOJIATAIOTCSA IIOJ IUJIa3MOJIEMMOM, a 3aTeM
3aMoJHAIOT OOJIBIIYIO YacTh MUOTYOBI. SIpa cMearTcs K nepudepum.
Kinetounbie IEHTPBl 1 MUKPOTPYyOOUKHU ucye3aroT, rpIIIC 3HaunTenbHO
penyuupyerca. Takas  MHoOrosiepHass  CTPYKTypa  Ha3bIBaeTCs
cumniaacm, a sl MBIIIEYHOW TKaHU — Mmuocumniacm. Yactpb
MHUO0071acTOB  TU(PDEPEHITUPYETCI B MHUOCATECIUIUTOLMTHI, KOTOPbHIC
pacroJyiaratoTcsi Ha TOBEPXHOCTH MHOCHMILJIACTOB W BIIOCJIECICTBUU
NPUHUMAIOT YYaCTHUE B pereHepalii MbIIIEYHON TKaHH.

K.]IaCCI/[(l)I/IKal[I/Iﬂ U THUIIBI MBIIICYHBIX BOJIOKOH

1. Ilo Xxapaxkmepy cokpawienusa: ¢aznvle U MOHUYECKUE
MBIIIICYHBIE BOJOKHA. a3HbIe CIOCOOHBI OCYIIECTBISATH OBICTpPHIC
COKpaIlleHHUsl, HO HE MOTYyT UIMTEIbHO YJEP)KUBATh JHOCTUTHYTHIN
ypOBEHb yKopoueHUsl. TOHMYECKHE MBIIICYHbIE BOJOKHA (MEIJICHHBIC)
o0ecreunBarT NOAACPKAHUE CTATUUECKOrO HAMNPSKEHUs WM TOHYCA,
YTO UTpaeT pOJib B COXpAHEHUs] OMPEACIEHHOrO IMOJOKEHUS Teaa B
POCTPAHCTBE.

2. Ilo o6uoxumuueckum ocobGeHHOCMAM U UBeHy BBIICIIIOT
KpacHvle U Oenvie MmbluleuHble 6010KHA. 1[BET MBIIIIBI 00YCIIOBIICH
CTETECHBIO BACKYJISIPU3AIIUU U COJIEp)KaHUEM MHUOTIIO0MHA. XapaKTepHOU
OCOOCHHOCTBIO KPACHBIX MBIIICUYHBIX BOJIOKOH SIBJIIETCA HaJW4YUe
MHOTOYMCJICHHBIX MUTOXOHIPHUH, 1SN KOTOPBIX PACIIONAratoTCs MEXKIY
Muoudpmiiamu. B OenbIX MBIIIEYHBIX BOJIOKHAX MUTOXOHIPHUN
MEHBIIIE M OHH paclojaralTCsi paBHOMEPHO B  CapKoILIa3Me
MBIIIIEYHOT'O BOJIOKHA.

3. Ilo muny oKucaumenvHozo o00MeHa. OKCUOAMUBHDLE,
2uUKoOAUmMuYecKkue u npomedxcymounvie. VneHTudUKaus MBIIIEUYHBIX
BOJJOKOH OCHOBaHa Ha  BBISBJICHMHM  aKTUBHOCTH  (pepmeHTa
cykiuHataeruaporenassl (CII), koTopast SBISIETCS MapKEpoOM s
MUTOXOHApUNH u 1ukiaa Kpebdbca. AKTUBHOCTH 3TOro (QepMeHTa
CBHUJICTEILCTBYET O HANPSKEHHOCTH JIHEPreTUYECKOTO MeTabosm3Ma.



BreigenstoT MbliliedHble BOJIOKHA A-Tula (TJIMKOJMTHYECKHE) ¢ HU3KOM
aktuBHOCTBHIO CJII', C-Tun (OKCUAATUBHBIE) C BHICOKOW AKTUBHOCTHIO
CII'. Mpllieudble BOJIOKHA B-TUNa 3aHUMAIOT MPOMEKYTOUYHOE
nosnoxkeHue. Ilepexol MbBIIEYHBIX BOJIOKOH OT A-tuna B C-THN
MapKUPYyeT HU3MEHEHHUS OT aHa’pOOHOTO TIIMKOJIM3a K METa00JIU3MY,
3aBUCSAIIEMY OT KUCIOPOJA.

4. B uCUYEpUECHHBIX MBIIIIAX PaA3JIUYaOT JIBA BHUJA MBIIICYHBIX
BOJIOKOH: aKcmpa@y3aibHble, KOTOPhIE MPeo01agaoT U 00yCIaBIMBaIOT
COOCTBEHHO COKpaTUTEIbHYIO (DYHKIMIO MBILILIBI U UHmMpaghy3aivHule,
BXO/IAIIME B COCTAB MPONMPUOLENTOPOB — HEPBHO-MBIIIEYHBIX BEPETEH.

dakTopaMu, ONPEACISIONNMU CTPYKTYPY U (YHKIIUIO CKEJIETHOMN
MBIIILIBI, SIBISIOTCS BJIMSHUE HEPBHOM TKaHW, TOPMOHAJIBHOE BIUSHUE,
MECTOIOJI0KEHUE MBIIIIbI, YPOBEHb BACKYJISIPU3alMU U JBUTATEIbHOU
AKTUBHOCTH.

CepaeyHasi MbllI€YHAS TKAHD

CepnedHast MblllIeYHAas TKAHb HAXOJUTCS B MBIIIEYHOH O0O0JOUYKE
cepaua (MUOKAp/) U B YCThSIX CBA3aHHBIX C HUM KPYIHBIX COCYJIOB.
NmMeeT KIETOUHBIM THUIT CTPOCHUS U OCHOBHBIM (DYHKIIMOHAJIBbHBIM
CBOWMCTBOM CIY>KHT CIOCOOHOCTh K CIIOHTaHHBIM PUTMHUYECKUM
COKpaIlleHUsIM (HeTPOU3BOJIbHBIC COKPAIIICHNS ).

Pa3BuBaercss U3 MUOANMKAPANATBLHOW TUIACTUHKH (BUCLIEPATbHBIN
JIMCTOK CIJTAHXHOTOMA ME30JIEPMbI B IIETHOM OTJIENE), KIETKH KOTOPOi
Pa3MHOXAIOTCA MUTO30M, a MmotoM auddepenmupyrorcs. B kimerkax
MOSIBIISIIOTCST  MUO(UIAMEHTBI,  KOTOpble  naniee  (hOpPMHUPYIOT
MUO(DUOPUILIBI.

Crtpoenne. CTpykTypHas €IMHUIIA CEPACYHON MBIIIEYHON TKAHU —
KJIeTKa Kapouomuoyum. Mexay kiaeTkaMu Haxoaarcs npocioiiku PBCT
C KPOBEHOCHBIMHU COCYJIaMHU U HEPBaMU.

Tunwvt KapoOUOMUOYUMOE:.

1) munuunwle (paboumne, COKPATUTCIBHBIC),
2) amunuynvle (IPOBOISIIINE),

3) cekpemopmvie.



TunuyHbie KAPAMOMHUOIUTHI

Tunuunsie (pabounie, COKPATUTEIBHBIC) KAPOUOMUOYUMBL — KIIETKH
MUIHHAPUYECcKor ¢opMbl, aauHOM 10 100-150 Mxm 1 nuamerpom 10-20
MKkM. KapauoMuonutsl 00pa3yloT OCHOBHYHO 4acTh MHUOKap/a,
COCIMHEHBI APYT C JAPYrOM B IEMOYKHA OCHOBAHUSMH LUIUHIPOB. DTH
30Hbl HA3bIBAKOT BCMABOYHLIMU OUCKAMU, B KOTOPBIX BBIJCISIOT
JECMOCOMAaJIbHbIE KOHTAaKThl M HEKCYChl (IIEIEBUHBIE KOHTAKTHI).
JlecMocoMbl  00€CIIEUMBAIOT MEXAHUYECKOE CLEIIEHUE, KOTOPOe
OPENATCTBYET  pacXoXkJaeHuto  kapauomuonurtoB.  IlleneBunnsbie
KOHTAKThl ~ CIIOCOOCTBYIOT  I€pe/lay€  COKpalleHus OT  OJHOTO
KapJIMOMHUOIUTA K IPyTOMY.

Kaxnapiii KapJIuOMHOLIMT COJAEpPKAT OJHO WM JBa  sJ]pa,
CapKoIUIa3My W IIa3MOJIEMMY, OKPYXEHHYIO Oa3albHOM MeMOpaHOM.
PaznuuaroT QpyHKIMOHANBHBIC anmnapaThl, TAKHE K€, KaK B MBIIICYHOM
BOJIOKHE: MeMOpaHHblLIL, QubpunIapHoLI (COKpaTUTEIbHbIN),
mpoghuueckutl, a TAaKXKEIHepeemuyecKull.

Tpogpuueckuit annapam BKIIOYAET SAPO, CaApPKOIUIA3My U
nuroriazmatuueckue opranesael: rpOlIC u  xommeke ['onbmku
(cuHTE3 OEJIKOB — CTPYKTYPHBIX KOMIIOHEHTOB MHO(DUOPUILI),
aU30COMBbI  ((harouuTo3  CTPYKTYPHBIX ~ KOMIIOHEHTOB  KJIETKH).
KapauoMuornuTel, Kak ¥ OJIOKHA CKEJISTHOM MBIIICYHOW TKaHH,
XapakTepU3yIOTCS HAJUYUMEM B HX CapKOIUIa3Me KEJIe30COJIEePHKAIIETo
KHCJIOPO-CBSI3bIBAIONIECTO TMUTMEHTAa MMOTJIOOMHA, MPUAAIOIIETO UM
KpPACHBIM I[BET U CXOJHOI'0 MO CTPOCHHUIO U (PYHKIIUU C TE€MOTJIOOMHOM
SPUTPOIUTOB.

Onepeemuueckuit annapam TIPEJCTABICH MUTOXOHAPUSIMU U
BKJIIOUCHHUSIMH, PACIICIUICHUE KOTOPBIX O0€CHEYMBACT TOJyUYEHHE
SHEpruH. MUTOXOHAPUM MHOTOYMCIICHHBI, JIEKAT pPAJaMU  MEXITY
bubpuniaMu, y TOIIOCOB Sapa HW TMOJ CapKoJeMMOW. OHeprus,
HEeoOXoauMas KapJAuOMHUOILIUTAM, TOJIydaeTcss MyTéM paciierieHus: 1)
OCHOBHOI'O 3HEPreTUYECKOro CyOcTpaTa 3THX KIETOK — JHCUPHBIX
KUC10m, KOTOPbIE ACMOHUPYIOTCS B BHJE TPUTVIMIEPUIOB B JTUMHMIHBIX
Karusix; 2) TAWKOTE€HAa, HAaXOJAIIEeTroCs B TPaHyJaX, PacHoJIOKEHHBIX
MexKy GUOpUIIIIaMH.



Memobpannslit annapam: Kaxnaas KIE€TKa IOKpPbITa OOO0JOYKOM,
COCTOSIIIIE W3 KOMILJIEKCA IUIa3MOJIEMMbl M 0a3ajbHOW MEMOpaHbI.
Oo6onouka o6pazyet BrssunBaHus (7-tpyboukn). K xaxmgoit T-tpybouke
OPUMBIKAET OJHA HUCTEPHA (B OTJIMYUE OT MBILIEYHOI'O BOJIOKHA — Tam 2
IUCTEPHBI) capKonaasmamuiecko2o pemukyiyma (BUIOU3MEHEHHAS
allIC), obOpasys duady: ogna L-tpy6ouka (tuctepna adllC) u ogna 7-
TpyOouKa (BHsuMBaHue miasmMoneMmsl). B mucteprax adIIC nonsr Ca??
HAKaIJIMBAIOTCS HE TaK aKTUBHO, KaK B MBIIIIEYHBIX BOJIOKHAX.

Quopunnapustil (CoOKpamumebHblil) annapam. boIbIIy0 4acTh
OUTOIJIA3Mbl KapAUOMHUOLNTA 3aHUMAIOT OPTaHEJUIbl CIEHHaTbHOTO
Ha3HaYeHUsT — MUOPUOPWIIIBI, OPUEHTUPOBAHBI MPOJOJIBHO U
pacroyio)keHHble 1o mnepudepun kieTku. COKpaTUTEIBHBIN ammapar
pabounux KapJIUOMUOIUTOBCXOACH CO CKEJIETHBIMU MBIIICYHBIMU
BojiokHamu. IIpu paccnabneHur, HMOHBI KajblMSl BBIACISIOTCS B
CapKoOIUIa3My C HU3KOH CKOPOCTBIO, UTO OOECIIEUYMBAET aBTOMATHU3M H
YacThle COKpAIECHUS KApJIUOMHOLUTOB. 7-TpyOOUKH IIUPOKHE U
0o0pa3yroT auajnsl (ogHa 7-TpyOouka M OJHA IIUCTEPHA CETH), KOTOPbIC
CXOJSITCA B 00JaCTH Z-JTUHUH.

Kapanomuonutel, CBS3bIBAACh C MOMOIIBIO BCTAaBOYHBIX JUCKOB,
00pa3yloT COKpPATUTEIbHBIE KOMIUIEKChI, KOTOpPhIE CIOCOOCTBYIOT
CUHXPOHU3AIMA COKPAILCHUS, MEXIY KapJAHOMHUOIMTAMH COCEIHUX
COKPATUTEJIHbHBIX KOMIUIEKCOB 00pa3yroTCs OOKOBbIE aHACTOMO3HI.

Dyukyus MURUYHBIX — KAPOUOMUOYUMOSG: O00ECTICYEeHUE CHUIIbI
COKpAILIEHUS] CEPACYHON MBIIIIIHI.

IIpoBoasimue (ATUNMHMYHBIE) KAPAUOMHOIUATHI

IIposoosawue (amunuunble) Kapouomuoyumuol 001a1aI0T
CIIOCOOHOCTBIO K T'€HEpalui U OBICTPOMY MPOBEACHUIO JIEKTPUUECKUX
UMITyJIbCOB. OHM 00pa3yroT y3ibl M IYYKH MPOBOJSIIEH CHCTEMBI
cCepAlla W pa3feNsioTCsl Ha HECKOJbKO TMOJTUIIOB: TeHcMeKkephl (B
CUHOATPUAIIBHOM Y3JI€), MEPEXOAHBIE (B aTPHO-BEHTPUKYIISIPHOM Y3JIE)
u kietkm nyuka Imca wu  BosmokoH Ilypkunbe. IlpoBomsiue
KapIMOMHUOLIUTHI XapaKTEPUZYIOTCS c1a0bIM pa3BUTHEM
COKPATUTENIBHOTO ammapara, CBETJIOM LUTOIJIa3MOM M KPYHHBIMH
anpamu. B kinetkax Her T-TpyOodek M MONEPEUHOM HCUEPUEHHOCTH,
MOCKOJIbKY MUO(DUOPUIUIBI PACTIOIOAKEHBI HEYTTOPSAI0YEHHO.
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DYHKYUSA AMUNUYHBIX KAPOUOMUOYUMOE — TCHEPAISI UMITYJIBCOB H
nepenadya Ha pabouwe KapJAUOMHUOILMTHI, oOecreunBas aBTOMAaTH3M
COKpaIlleHUs] MUOKap/ia.

CekperopHble KAPAHUOMHOLMUTHI

CekpeTopHble  KapAUOMHUOLMTBHI HAXOAATCA B  NPEACEpAUsX,
MPEUMYIIECTBEHHO B MPABOM; XapaKTEPU3YIOTCSI OTpocTyaTo hopMoit
U clIa0bIM pa3BUTHEM COKPATUTENBHOTO ammapara. B nuromisme,
BOJM3M TIOJNIOCOB sijpa — CEKPETOPHBIE TpaHysbl, COJEpPHKAIINEC
Hampuypemuyeckuti  ¢akmop,  umu  ampuonenmur  (TOPMOH,
pPETYJIMPYIONIMN apTepUalibHOE NaBJieHUE). ['OpMOH BBI3BIBAET MOTEPIO
HaTpUsi U BOJbBI C MOYOM, PACHIMPEHUE COCYAOB, CHH)KECHHUE NTABIICHUS,
YTHETEHHUE CEKPELINH albJOCTEPOHA, KOPTHU30JIa, BA30IPECCUHA.

DyHKYUs CeKpemopHbIX KapOUOMUOYUMOE: SHIOKPUHHAS.

Perenepanuss  kapauoMuouuToB. [ KapAMOMHOIMTOB
XapaKTEepHA TOJBKO BHYTPHUKIETOYHAs pereHepauus. KapIrnomMuouuTsl
HE CIIOCOOHBI K JICJICHUIO, Y HUX OTCYTCTBYIOT KaMOHWAJIbHBIC KJIETKHU.
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HPAKTUYECKASA YACTb:

3ananme 1. Paccmorpute 00pasiipl, CHATHIE MO MUKPOCKOIIOM TJIaIKOM
M HCUECPUCHHOM MBIIICUYHBIX TKaHed. CrenaiTte K MNpeasIoKeHHBIM
pUCYHKaM 0003HAYCHMUSI:

3ananme 2. PaccMotpute pucyHok «CTpoeHHE HEMpOHA», 0003HAUBTE
4acTH HEHMPOHA.
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3aganme 3.PaccmoTpute pucyHok «Buasl HEHpPOHOB», cjenaiTe
0003HavYECHMUSI.

3 3 4

3ananue 4. BcraBpTe B IPeAJIOKEHUS IPOMYIIEHHBIE CIIOBA:

- OTpoCTKH, TO KOTOPHIM BO30YXKJIEHUE IMEpelacTcs K TeIy
HEUPOHA, HA3BIBAIOTCSA :

-  DOJNBPIIMHCTBO HEUPOHOB HMMEKOT MHOIO OTPOCTKOB H
HAa3bIBAKOTCS :

- Tena HelipoHOB 00Pa3yIOT BEIIECTBO TOJIOBHOTO M  CIUHHOIO
MO3ra

3aganue 5. 3anoaHUTe TAOJIUITY:

CTpyKTypHas eqMHHIIA.

Bunapr MpIieqyHoN TKaHU
Pacnionoxenue B opranusme

OyHKIMU

1. I nanxasa MBIIICYHAs
TKaHb.

2.  Ilomepeuyno-monocaras
MBIIIICYHAS TKAHb.

3.  IlomepeunomnoJsiocaras
cepicuHasi MbIIIICYHAsA TKaHb

3aganue 6. CaenaiiTe oTYeT O IIPOJICIIAHHOM padoTe.
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KOoHTpOJIbHBIE BONIPOCHI:
1. ITepeunciure BUABI MBIIIEYHON TKAHU.
2. 3HadYeHUE MBIIIICYHON TKAHH.
3.  MecropacnonoxeHnue MIOIIEPEYHONIOI0CATON U rIaJKOU
MBIIIICYHOM TKAHU.
4. UYto Takoe MUOPUOPHILIBI U U3 YETO OHU COCTOSIT?
5. KakoBbl 0COOCHHOCTH CTPOEHUS CEPACYHON MBIIICYHON TKAHU?
6. ITepeunciure BUIbI HEUPOHOB B 3aBUCUMOCTH OT BBINIOJHIEMOM

byHKIMH.
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IHPAKTHYECKOE 3AHATHUE Ne2

HepBHas cucrema

3agaya: o00ONMTH 3HAHUS, YMEHUS M HaBBIKM 1O Tomorpaduu,
aHATOMUU U (PUMOJOTHM OPraHOB IEHTPAIbHON U mepudepuueckoit
HEPBHOUW CHCTEMBI

Teopernyeckas 4acrb:

HepBHas cucrema — 3TO COBOKYIIHOCTH CIIEHUAIBHBIX CTPYKTYD,
OOBEAUHSIONIAS U KOOPAMHUPYIOIIAS JEATCIbHOCTh BCEX OPraHOB U
CHUCTEM OpPraHH3Ma B MOCTOSTHHOM B3aMMOJCUCTBUU C BHEIIHEN CPEIION.

K neHTpambHON HEPBHOM CUCTEME OTHOCSTCA FOJOBHOW U CIIMHHOW
MO3r. ['OJOBHOM  MO3r  MOApPA3AEHACTCA  HA  3aJHUA  MO3T
(mpomonroBaThiii  MO3T M BapoJMEB  MOCT), CpPEIHHA  MO3T,
PETUKYISIpHYIO  (OpMAII0, MO3KEUOK, IPOMEXKYTOUHBIM  MO3T,
JTUMOUYECKYIO CHUCTEMY, IOJKOPKOBBIC siapa, KOpy  OOJbIINX
nonymapuid. Tena HelpoHOB o00pa3yroT cepoe BemiectBo IHHC, a ux
OTPOCTKH (AKCOHBI U ICHAPUTHI) — OEJI0€ BEIECTBO.

OO0u1as XxapaKTepUCTUKA HEPBHON CUCTEMBI

Onnot u3 (yHKIUA HEPBHOW CHUCTEMBI SBISCTCS BOCIPHUSITHE
Pa3JIMUHBIX CUTHAJIOB (pa3ApakuTesieil) BHEIIHEH U BHYTPEHHEN CpeIbl
opranu3ma. BcroMHUM, 4YTO BOCHPUHUMATh Pa3HOOOpa3HbIE CHUTHAJIBI
Cpedpl  CYIIECTBOBaHWUS  MOTYT JIIOObIe KJIETKM C  TOMOIIbIO
CIICIMATM3UPOBAHHBIX KJIETOYHBIX pernenTtopoB. OgHAKO K BOCIPHUITHIO
psilla ’KU3HEHHO BAXKHBIX CUTHAJIOB OHU HE MPUCIOCOOJIEHBI U HE MOTYT
MTHOBEHHO Tiepenarh HWHGOpMaAIUI0 APYTUM  KJIETKaM, KOTOpbIC
BBITIOTHSAIOT (DYHKIMIO PETyJISTOPOB IETOCTHBIX aJCKBATHBIX PEaKIUl
OpraHu3mMa Ha JACHUCTBUE pa3Ipa>kUTeNCHl.

Bo3sneinictBue pa3IpaKuTeNeH BOCIIPUHUMAETCS
CIIeIMATM3UPOBAHHBIMUA CEHCOPHBIMHU perentopamu. [Ipumepamu Takux
pazApaxkuTeneil MOryT OBIThb KBaHTbl CBETAa, 3BYKH, TEIUIO, XOJOJ,
MEXaHMYECKUE BO3JCUCTBUS (TpaBUTAIlUsI, W3MEHEHUE JIaBJICHUS,
BUOpalMs, YCKOpPEHHE, CKaThue, pPaCTsKEHHE), a TaKKe CHUTHAJIBI
CJI03KHOU mpUpOIbl (IIBET, CIIOKHBIEC 3BYKH, CIOBO).



http://www.grandars.ru/college/medicina/prodolgovatyy-mozg.html
http://www.grandars.ru/college/medicina/sredniy-mozg.html
http://www.grandars.ru/college/medicina/mozzhechok.html
http://www.grandars.ru/college/medicina/promezhutochnyy-mozg.html
http://www.grandars.ru/college/medicina/limbicheskaya-sistema.html
http://www.grandars.ru/college/medicina/kora-bolshih-polushariy.html
http://www.grandars.ru/college/medicina/kora-bolshih-polushariy.html
http://www.grandars.ru/college/medicina/neyrony-mozga.html
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JI7ist o1eHKu OMOJOTUYECKOM 3HAYMMOCTH BOCTIPUHSITBIX CUTHAJIOB
Y OpraHW3alli HAa HUX aJCKBATHOM OTBETHOM PEAKIMHU B PELENTOpax
HEPBHOM CHCTEMBI OCYILECTBIAETCA X MPEBPALICHUE — KOAUPOBAHUE B
YHUBEPCAIbHYIO (POpPMY CUTHAJIOB, MOHATHYIO HEPBHOM CHCTEME, — B
HEPBHBIC UMITYJIbChI, MPOBEJACHUE (TIEpe/laHa) KOTOPHIX MO HEPBHBIM
BOJIOKHAM U ITyTSIM B HEPBHBIC LICHTPHI HEOOXOUMBI JJIsI UX aHAJIU3A.

Curnansl W pe3yJibTaThl HMX aHAIU3a HCHOJIB3YIOTCS HEPBHOMN
CUCTEMOM Uil OpTraHW3allMM OTBETHBIX PEAKIMU HAa HU3MEHEHUS BO
BHEIIIHEW WJIM BHYTPEHHEU Cpelie, Peryysiiuyd U KOOpAUHAIMN (yHKIINH
KJIETOK W HAJKJIETOYHBIX CTPYKTYp OpraHu3Ma. Takue OTBETHBIC
peakiu ocyiecTBIsAIoTCA 3 dexkTopHbiMu  opranamu. Haumboiee
YaCTbIMU BAPUAHTAMU OTBETHBIX PEAKUHUU HA BO3IACHUCTBUS SIBISIOTCS
MOTOpPHBIE  (ABUraTENIbHbIE) pPEAKIMU CKEJIETHOW WM  [JIaJKOU
MYCKYJIaTypbl, U3MEHEHUE CEKPEIUU SIUTCIHATBHBIX (IK30KPUHHBIX,
SHJOKPUHHBIX) KJIETOK, HHUIIUUPYEMbIE HEpBHOU cucTteMmoid. [Ipunumas
npsiMoe ydacTrue B (DOPMUPOBAHUU OTBETHBIX PEAKIMi HA U3MECHEHUS B
cCpele CyYIIECTBOBaHHWS, HEpPBHAsg CHCTEMa BBIMOJHICT (YHKIUU
perynsiuuu roMeocrasa, oOecrieueHus (P YHKIIMOHATILHOTO
B3aMMOJCUCTBHASL OPraHOB M TKAHEM W WX HWHTETPallMd B EIUHBIN
LEIIOCTHBIN OPTaHU3M.

bnarogapss HEpBHOM CHUCTEME OCYLIECTBIISIETCS — aJEKBATHOE
B3aUMOJCHCTBAE OPraHu3Ma C OKPYKaIIIEH CPelIOol HE TOJBKO 4Yepe3
OpTraHU3aIMI0 OTBETHBIX peakiuil dPHEKTOPHBIMU CHUCTEMaMH, HO H
4yepe3 €€ COOCTBEHHBIE TICUXWYECKUE PEAKIIUN — 3MOIMU, MOTHBALINH,
CO3HAHHE, MBIIICHUE, TAMSTh, BBICIINE MO3HABATEILHBIC U TBOPUYECKUE
MPOIIECCHI.

HepBHylo cucTtemy Moapa3feisioT Ha IEHTPaIbHYIO0 (TOJIOBHOW M
CIIMHHOM MO3T) U nepu(depruvecKyr0o — HEpPBHBIC KJIETKH M BOJOKHA 3a
npejeaaMu TOJIOCTH YepernHON KOpOOKHM U CIIMHHOMO3TOBOTO KaHaa.
["osoBHOM MO3T YenoBeka coaepxkutT Oosee 100 MumIMapAOB HEPBHBIX
KJIETOK (HEMPOHOB). CKOMJIEHUS] HEPBHBIX KJIETOK, BBITTOJHSIONIUX WM
KOHTPOJUPYIOIINX OAWHAKOBBIE (DYHKIINH, (OPMUPYIOT B IIEHTPAIBLHOU
HEPBHOM  CHCTEME  HepBHbIE  UEHTphl.  CTPYKTypel  MO3Ta,
MpEACTaBIICHHBIE TelaMHd HEUpPOHOB, (OPMHUPYIOT CEpoe BEIIECTBO
[HHC, a oTpOCTKH 3TUX KJIETOK, OOBEIUHASICH B MPOBOJAIINE MMyTH, —
oenoe BemecTtBo. Kpome 3toro, crpykrypHoit yacteto IIHC sBasiroTcs
IIHaNbHbIE KJIETKH, (QopMHpyIOIue Hehporauio. Yucio rimaibHBIX
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KJIETOK MpUOIu3uTeNbHO B 10 pa3 mpeBbIIaeT YUCIO HEHPOHOB, U ITH
KJIETKH COCTaBJISIIOT OOJIBIIIYI0 YacTh MAacChl IEHTPAJIbHOW HEPBHOMU
CHCTEMBL.

HepBHyto crucremMy mo OCOOCHHOCTSIM BBITIONHSAEMBIX (YHKIIUA U
CTPOCHHUSA JCNIAT HAa COMAaTMYECKYI0 U aBTOHOMHYIO (BereratuBHylo). K
COMATHUYECKOM OTHOCIT CTPYKTYpbl HEPBHOW CHUCTEMBI, KOTOpBIE
o0ecreunBaloT BOCHPHUSATHE CEHCOPHBIX CHUTHAJIOB MPEUMYIIECTBEHHO
BHEIIIHEH Cpelbl Yepe3 OpraHbl 4YyBCTB, U KOHTPOJUPYIOT pPadoOTy
NONEPEYHO-TI0JIOCATON  (CKENEeTHOW) MycKynaTypbl. K aBTOHOMHOM
(BEereTaTUBHOM) HEPBHOM CHCTEME OTHOCST CTPYKTYpbl, KOTOpBIE
00ecreynBaloT BOCIPUSITHE CUTHAJIOB MPEUMYIIECTBEHHO BHYTPEHHEU
Cpedbl OpraHu3Ma, PEryjJupyroT padoTy cepina, APYruX BHYTPEHHUX
OpPraHoB, TJIAIKOH MYCKYyJaTypbl, SK30KPUHHBIX U YaCTH SHJIOKPHUHHBIX
KeJes.

B neHTpambHOM HEPBHOM CUCTEME MPUHSATO BBIACHATH CTPYKTYDHI,
PACHOJIOKEHHBIE HA PA3JIMYHBIX YPOBHSAX, U KOTOPBIX CBOMCTBEHHBI
crenuduyeckrie QYHKIUU U POJIb B PETYJISLUU )KU3HEHHBIX MTPOIIECCOB.
Cpenn HHX KoOpa TOJOBHOIO MO3ra, Oa3alibHble sApa, Tallamyc,
TUIIOTAIAMYC, CTPYKTYPBbl CTBOJIa MO3ra, MO3KE€YOK, CIIMHHOW MO3T,
nepudepudeckas HepBHasi CUCTEMa.

CtpoeHre HEpBHOM CHCTEMBI

HepBHyto cuctemy moapa3feisiioT Ha  I[EHTPAIbHYIO U
nepudepuueckyro. K nenrpansnoit HeppHoii cucreme (IJHC) oTHocsaTCS
TOJIOBHOM M CIIMHHON MO3T, a K epudepruieckoil — HEPBbI, OTXOIAIINE
OT IIEHTPAJIbHON HEPBHON CUCTEMBI K PA3JIMYHBIM OpraHaM.

/ Hepenas cucTema \

LleuTpansHan Nepudepuyeckan
HEPBHAR CHMCTEMA HEPBHaRA CMCTEMA
(LIHC) (MHC)
/\ /1\
MonoBHOM CnMHHOIA HepaHL5Is HEpeHL®
OKOHYaHKA Hepak WAk
MDA MOaEr
(PeuenTopm) [FaHCNMK)

Puc. 1. CtpoeHnue HEPBHOU CUCTEMBI


http://www.grandars.ru/college/medicina/kora-golovnogo-mozga.html
http://www.grandars.ru/college/medicina/talamus.html
http://www.grandars.ru/college/medicina/gipotalamus.html
http://www.grandars.ru/college/medicina/mozzhechok.html
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Hepevas cucTenma —l
I

ComMaTH4eckan BeretatueHan
Perymapyer paSory Perynupyer pabory
CKETETHEN AMEILIL BHYTPEHHMX Oprangs
MoayHHAIeTCS BONE YENDBEKE He nonquHserca Bone senoaexa
LeHTpe HaxonaTea LleHTpL HaxoaaTca
B KOpe ronoBHoro moara B CTEONOBOH YACTH MONOBHOMD MO3ra
CHumMnarM«eckan MapacumnatvHeckan
Brmoyaercs 8o BpemMAa CHEWﬁGTEFETBﬂGG TAHQBMEHMKD
HHTEHCHEHOR paboTsl, 3EMaCOB SHEPIMMK
TRE0WOLISE 3aTDaTh! SHERMH B0 BOEMA CHE 1 OTALIXS
Tena nepasx HEMPOHOE Tena nepesix HEWPOHOE
NEXAT B FPYOAHOM 1 NOACHAYHOM NEWAT B CREAHEM, NPOOONTOBATOM MOZME
OTOENAY CNWHHOMD MO3ra M B EpeCcTUdBOM OTASNE CNMHHOMD MO3ra

Puc. 2. ®yHKIIMOHATBHOE JIEJICHUE HEPBHOM CUCTEMBI

3HadYeHne HEPBHOU CUCTEMBL.
00beMHSET OpraHbl U CUCTEMbI OpraHu3Ma B €JMHOE 11€J10¢;
peryimpyert paboTy BCEX OPTaHOB U CUCTEM OPTraHU3Ma;
OCYIIIECTBIISICT CBSI3b OpraHU3Ma C BHEIIHEH Cpeaoil U MpucnocoOieHre
€ro K YCIIOBUSIM CPEJIbI;
COCTAaBJISIET MaTEPUAIBHYIO OCHOBY MCHUXWYECKOW JESITETbHOCTHU: PEYb,
MBIIJICHHUE, COIMAJILHOE TTOBEJICHUE.

CTpyKTypa HEpBHOM CHCTEMBI

CTpyKTYpHO-(PU3UOIOTHYECKON  €AUMHUIICH HEPBHOW  CHCTEMBI
ABJISICTCSI HEpBHAsA KIJIETKa - HEeWpoH (puc. 3). OH cOoCTOHUT U3 Tena
(COMBI), OTPOCTKOB (JICHAPUTOB) U aKCOHA. JICHIPUTHI CHIILHO BETBSITCSA
U 0o0pa3yloT MHOXECTBO CHHAINICOB C JPYTMMHM KJIETKaMH, YTO
OTIpPeACISIET UX BEAYIIYIO POJIb B BOCIIPUIATHU HEUPOHOM HMH(POPMAIIUH.
AKCOH HauMHAETCS OT TeJa KJIETKH aKCOHHBIM XOJIMUKOM, SBIISIOIITUMCS
TEHEPATOPOM HEPBHOTO HMITYJIbCa, KOTOPBIM 3aTeéM II0 aKCOHY
OPOBOJUTCS K APYTUM KjeTkam. MemOpaHa akcoHa B 00JIacTU CHHArca
COCPKUT cCHeu(UUECKUe PEUENTOPhl, CIIOCOOHBIE pearupoBaTh Ha
pa3JIMuHbIE MEANATOPHI WU HEWpoMOIyJsaTopbl. [loaToMy Ha mporuecc


http://www.grandars.ru/college/medicina/neyrony-mozga.html
http://www.grandars.ru/college/medicina/neyrony-mozga.html
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BBIICJICHUS MeAuaropa MNPECUHANTUYECKUMU OKOHYAHUSMU MOTYT
OKa3bIBaTh BIUSHUE JIpyrMe HEUpoOHBI. Takxke MeMOpaHa OKOHYAHUM
COJIEPKUT OOJIBIIIOE YUCIIO KaJbIIUEBBIX KAHAJIOB, YEPE3 KOTOPHIC MOHBI
KaJblUsl TOCTYIMAIT BHYTPh OKOHYAHMS MPU €ro BO30YXKIACHUU H
AKTUBU3UPYIOT BBIJICIICHUE MEAUATOPA.

- >3
2 e -
e
' N |
-I“; = j S b 7
7
/# SR
.E“ e )
f
"
Y 8
2\ ‘_____A_?,”
% 74

Puc. 3. Cxema HeiipoHna (o 1.®. MBaHOBY):

a — CTpOeHHUE HeWpoHa: 7 — TeJo (MEePUKApUoH); 2 — saapo; 3 —
OeHIpuThl; 4,6 — HeUpuThl; 5,8 — MuenuHoBasi 000JiouKa; 7-
KoJutlarepanb;, 9 — mepexsBar y3ma; 10 — sgpo memmonwmra; 11 —
HEPBHBIC OKOHYAHUSI; O — THUIIBI HEPBHBIX KJIETOK: | — yHumnomspHas; I1
— myabtunodsipuas; 11l — Gunonspnas; 1 — HeBpuUT; 2 -ACHAPUT

OObIyHO B HEWpOHAxX MOTEHIMAN JIECUCTBUS BO3HUKAET B 00JIaCTH
MeMOpaHbl AKCOHHOT'O X0JIMHKA, BO30YJIMMOCTh KOTOPOU B 2 pa3a BhIIIIE
BO30YIMMOCTH IPYTUX YYaCTKOB. Orcrona BO30YKJICHUE
PACIIPOCTPAHSETCS 10 AKCOHY U TENY KJIETKH.

AKCOHBI, MOMUMO (DYHKIIMH TPOBEJACHUS BO30YXKJICHHUS, CIyKaT
KaHAJIaMM JUJISI TPAHCHOPTA Pa3IMyYHbIX BEIIECTB. belku n Meauaropsl,
CUHTE3UPOBAHHBIE B TEJIE KJIIETKU, OPraHesIbl U IPYTUE BEMIECTBA MOTYT
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epeMenaTbCsa I0 aKCOHY K €ro OKOHYaHHWIO. OJTO IMepeMelleHue
BEIIECTB IOJYYMUJIO HA3BAaHUME AKCOHHOr0 TpaHcmopra. CymecTByeT
7IBa €T0 BHa — OBICTPBIM M MEJIJICHHBIM aKCOHHBIM TPAHCIIOPT.

Kaxnp1ii HEUpOH B LEHTPAJIbHOU HEPBHOW CHCTEME BBIIIOIHAECT TPH
(GU3UOJIOTHYECKUE POJIM: BOCIHPHHHUMAET HEPBHBIC HMMITYJIBCHI C
pPELeNTOPOB WX JPYTUX HEHUPOHOB; TEHEPHPYET COOCTBEHHBIE
UMITYJIbCBI; IIPOBOMUT BO30YKICHHUE K IPYyTOMY HEHPOHY HIIM OpTraHy.

ITo ¢pyHKIIMOHAILHOMY 3HAYEHHIO HEMPOHBI MOAPA3JICIISIOT HA TPH
TPYNIIbI: YYyBCTBUTEJbHBIE (CEHCOPHBIE, PELENTOPHBIC); BCTABOUYHBIC
(accounatuBHBIE); MOTOpPHBIE (3P (HEKTOPHBIC, IBUTATEIBHEIE).

I[ToMMMO HEWUPOHOB B ILIEHTPAJIbHOW HEPBHOM CHUCTEME HMEIOTCS
rjivajibHble KJEeTKH, 3aHUMAIoIIMe IIOJIOBUHY OOBbeMa MO3Ta.
[Tepudepruyueckne aKkCOHBI TaKXKe OKPYKECHBI 000JI0YKON M3 TIIHAIBHBIX
KJIETOK — JIEMMOIIUTOB (IIIBAHHOBCKHUE KJIeTKH). HeHpoHbI U rivanbHbIe
KJICTKH Pa3AelICHbl MEKKICTOYHBIMH IIEISIMH, KOTOPHIE COOOIIArOTCS
JIpyre APYroM M 0o0pa3yroT 3aloJIHEHHOE >KUIKOCTHIO MEXKKIIETOUHOE
MPOCTPAHCTBO HEMPOHOB M I'IUM. Uepes 3TO MPOCTPAHCTB MPOUCXOIUT
O0OMEH BEIlECTBAMU MEXY HEPBHBIMM U TJIMAJIbHBIMU KJIETKAMHM.

Kietkn HeWporimu BBIMOTHSIIOT MHOXECTBO (DYHKIIUHA: OTOPHYIO,
3aIUTHYI0O U TPOOUUECKYIO pOJb JUIsi HEWPOHOB; MOJJICPKUBAIOT
OINPECIICHHYI0 KOHICHTPAllMI0 HWOHOB KaJdblMsA W  Kalusd B
MEKKJIETOYHOM MPOCTPAHCTBE; pa3pylIaAl0T HEUPOMEIUATOPHI U IPyTUe
OMOJIOrMYECKU aKTUBHEIE BEIIECTBA.

LleHTpanpHasg HEpPBHAS CUCTEMA BBIMOJHAET HECKOIbKO (DYHKITUH.

NuTerpatuBHasi: OpraHu3M >KHUBOTHBIX M YEJIOBEKA MPECTABIISET
cOOOl CIIOXKHYIO BBICOKOOPTaHM30BAaHHYI) CHCTEMY, COCTOAIIYIO W3
(YHKIIMOHAJIBHO CBSA3aHHBIX MEXIY COOOW KJIETOK, TKaHEW, OpraHoB U
UX CUCTEM. DTY B3aHUMOCBSI3b, 00bEIMHEHUE PATUYHBIX COCTABIISAIONINX
OopranM3mMa B €IMHOE Iieoe (MHTerpanusi), HX COINIACOBAHHOE
(GyHKIIMOHUPOBaHKUE 00ECIIEUrBAET IIEHTPpaIbHAsI HEPBHASI CHCTEMA.

Koopaunupymomas: (yHKIUKM pa3IUdHbBIX OPraHOB U CHUCTEM
OpraHu3Ma JOJKHBl IPOTEKaTh COTJIACOBAHHO, TaK KaK TOJBKO IIPH
TAaKOM  CIOCO0€  JKU3HEAEATEIbHOCTH BO3MOXKHO  TOJJIEPKUBATH
MOCTOSIHCTBO BHYTPEHHEH Cpe/ibl, PaBHO KaK M YCHEIIHO aJalTHPOBAThH
K M3MEHSIOIMUMCS YCJIOBUSIM OKpyXaroumeh cpenpl. Koopaunanuro
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NEATENBHOCTH COCTABIAIOIINX OPraHU3M BJIEMEHTOB OCYLIECTBISET
LECHTpaJIbHAsl HEPBHASI CUCTEMA.

Peryaupyromasi: neHTpajgbHas HEPBHAS CUCTEMA PETYJIHUPYET BCE
IIPOLIECCHI, TMPOTEKAKIMMNE B OPraHU3ME, IOITOMY IPU €€ Y4YaCTHUH
OPOUCXOMSIT HamOoJiee aJCKBaTHbIE H3MEHEHUS pPaOOThl PpPa3TUYHBIX
OpraHoOB, HallpaBJICHHbIE Ha oOOecleueHne TOW WM HWHOM ero
NEATENBHOCTH.

Tpoduueckasi: 1EHTpadbHAasT HEPBHAA CUCTEMA OCYILCCTBIISICT
peryisuuio TpoUKU, UHTEHCUBHOCTH OOMEHHBIX MPOIECCOB B TKAHSIX
OpraHu3Ma, 4TO JISKUT B OCHOBE (DOPMUPOBAHUS PEaKIIMM, aleKBATHBIX
MPOUCXOIAIINM U3MEHECHUSIM BO BHYTPEHHEHN 1 BHEIIIHEN CPEJIE.

IpucnocoduTebHaA: LECHTPaJIbHAS HEpBHAas cucTremMa
OCYUIIECTBJISIET CBA3b OpPraHW3Ma C BHEIIHEW CPEeAOM IyTEM aHallh3a U
CHHTE3a TIOCTyHawIleld K Hel pa3HooOpasHOM wuHOOpMAIIUU OT
CEHCOPHBIX CHUCTEM. OTO JA€T BO3MOXHOCTb IE€PECTPAUBATH
NEATENBHOCTh PA3JWYHBIX OPraHOB M CHUCTEM B COOTBETCTBHM C
U3MEHEHUSIMU  cpeabl. OHa  BBIMONHSAECT (PYHKIMU  pEryJisiTopa
MOBEJICHUSI, HEOOXOJUMOT0 B KOHKPETHBIX YCIOBUSIX CYIIECTBOBAHUS.
D10 obecmeynBaeT aJIeKBaTHOE MPHUCIIOCOOICHHE K OKPYXKAIOIIEMY
MUPY.

@opMHUpOBaHME HEHANPABJEHHOI0 IOBEACHUS: IICHTPAIbHAS
HEpBHas cuctemMa (OpPMHUPYET OINPENICIICHHOE MOBEJACHUE KUBOTHOTO B
COOTBETCTBUU C JOMUHUPYIOIIEH MOTPEOHOCTHIO.
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INPAKTUYECKAS YACTb:

3aganme 1. Paccmotpute pucyHok 4 «PeduexrtopHbie mayrun»,
MOAINUIINATE BCE cocTaBisomme vactu. llpuBeaure mnpumepsl 2-x-
HEUPOHHBIX PEPIEKCOB U CIOXKHBIX pedIeKCOB, pedIECKTOPHbIC AYTH
KOTOPBIX BKJIFOYAIOT BCTABOYHBIE HEUPOHBI.

Pucynok 4 — PednexktopHbie Ayru (crpaBa — mpocTasi, clieBa —
CJI0KHAs)

3ananue 2. Paccmorpute pucyHok 5 «l'0oloBHOW MO3r» U
NOANUIIMTE Bce 4YacTu. llepeuncinre 6 OTAEIOB TOJOBHOTO MO3Ta,
pacKpachTe UX Pa3HbIMU IIBETAMHM.

Pucynoxk 5 — I'0s10BHOM MO3T
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3agaua 3. M3yuute u 3anumute B Tabauny pyukiuu BHC,

3al0JIHUTE TaOJUILY.

Opran

V3MeHEHHME COCTOSHUSL OPTaHOB TIPH
BO30YXCHUU HEPBOB

CuMmnarnueckas

[TapacumnaTrueckas

Cepaue:
Cocypr:

- KOXH

- CKEJICTHBIX MBIIIIII

- cepaua

- JIETKHUX
bponxu
DKenyi0K ¥ KUIIEYHHK:

- TIEpUCTaAIbTHKA,

- CEKpeuus xKemes
DKenmuHbIlN my3bIph
MoueBOH Iy3bIPh
['na3 (3pauok)
CHroHHBIE JKeJIe3bl

3anaua 4. N3yuute ctpoeHue cunanca. Paccmorpure

peIOKEHHBIN pucyHoK. Caenalte 0003HaUYCHUS.

Pucynoxk 6 — Cunanc
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KoHTpOJLHBIC BONIPOCHI:

e

2l

0

10.
CHUCTEMa Ha MIaJIKyI0 MyCKyJaTypy OpOoHXOB?
11.

12.
13.
14,
15,

UTo Ha3bIBAETCS TAaHTJIUEM?
Kakne HepBHbBIE TOJOKHA HA3bIBAIOT NPETAHTIIMOHAPHBIMU ?
Yem mpeacTaBiieHbl HEHTPbl CUMIIATUYECKON HEPBHOWU CHCTEMBI?
UeM nipencraBieHa nepudepuyeckas 4aCTb CUMIIATUYECKOM
HEPBHOU CUCTEMBI?
['ne HaXoASTCSl TAHTJIMK CUMIIATUYECKONW HEPBHOM CUCTEMBI?
YewMm mpeicTaBiaeHbl HEHTPHI TAPACUMITATUYECKON HEPBHOMN
CUCTEMBI?
B cocTaBe kKakux 4epENHbIX HEPBOB BBIXOAAT U3 TOJIOBHOTO MO3ra
MapacuMNaTU4Ye€CKUE BOJIOKHA?
I'me HaxoaHuTCA, caMoe OOJIBIIOE BEre€TaTUBHOE CILIETEHUE?
['ne pacnosoxeHsl BBICIIAE TOAKOPKOBBIE BET€TATUBHBIE
LEHTPHI?

Kakoe BiusiHHE OKa3bIBAET MMAPACUMIIATHYECKAS HEPBHAS

Kak BnusieT cummnaTtuyeckasi BereraTuBHasi HEpBHAs CUCTEMA
Ha cepaue?

YTo Ha3BIBAIOT CUHATICOM?

OxapakTepu3yuTe CTpPOCHUE CUHAIICA.

UTo Ha3BIBACTCS MEAUATOPOM?

ITepeuncnure MmenuaTopsl
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HPAKTHYECKOE 3AHATHUE Ne3

7/Kese3bl BHYTpeHHEH CeKpeuuu

3agaya: 3akpenuTh 3HAHUS 1O Tomorpaduu, aHaTOMHU U
(U3HOJIOTHH OPraHOB YHAOKPUHHON CUCTEMBI.

Teopernyeckas 4acrb:

XKenezamu BHYyTpeHHEH CEKpEUMH, WM SHIOKPUHHBIMU OpraHaMH
(ot rpedyeckoro endo- BHYTph, krino- BBIJEISIO), HA3bIBAIOTCS JKEIE3bI,
OCHOBHOM (PYHKIIMEH KOTOPBIX SABJISIETCS 0Opa3oBaHWE W BBHIJCICHHE B
KPOBb 0COOBIX aKTUBHBIX XUMUUECKUX BEIIECTB — TOPMOHOB. [ OpMOHBI
(oT rpeueckoro hormao — B030yXJal0) OKa3bIBAIOT PETYJIUPYIOIIEE
BIUSHUE Ha (YHKIMIO BCEr0 OpraHuW3Ma WU OTACIbHBIX OPTaHOB,
NPEUMYIIECTBEHHO Ha pa3Hbie CTOPOHBI OOMEHA BEIIECTB. YUYEHHE O
Kene3ax BHYTPEHHEH CeKpeIuu — YHIOKPHUHOIOTHA.

K skene3amM BHYTPEHHEH CEKPEIMH OTHOCATCS: THHohu3 , d1udus,
IIMTOBUJIHAS KEJE3a, MApAIIUTOBUIHBIC KEJIE3bl, BUIOUYKOBAS KEJE3a,
NOKEITY TOYHBIE OCTPOBKH, HAJIIOYEYHBIE JKEJIE3bl, JHIOKPUHHAS 4acCTh
NOJIOBBIX JK€JI€3 (IMYHUKHU Y KEHIIUH, SUYKH Y MY>KUYHH). DHIOKPHUHHAS
(GyHKIMS TpUCYIla U HEKOTOPHIM JPYTMM OpraHam (pa3Hbl€ OTIEIbI
NUIIEBAPUTEIBHOIO KaHalla, MOYKU U JAp.), HO Y 3TUX OpPraHoB OHa HE
ABJIIETCS OCHOBHOW.

JKesne3pl BHYTpEHHEN CEKPELMU PA3IMYAOTCS 10 CBOEMY CTPOEHHUIO
U Pa3BUTHIO, a TAaKXKE€ M0 XUMHYECKOMY COCTaBy M JICMCTBUIO
BBIAICJISIEMBIX UMHU TOPMOHOB, HO BCE OHU HMMEIOT OOIHE aHATOMO-
¢usnonornueckue uepthl. [Ipexae Bcero Bce 3HIOKPUHHBIE OpraHbI
SBJISIFOTCS JKEJIE3aMH, HE UMEIOIIMMM BBIBOJHBIX IPOTOKOB. OCHOBHOM
TKaHBIO MOYTH BCEX XKEJE3 BHYTPEHHEW CEKPELUHU, ONPEACISIOMNX UX
(GyHKIMIO, SIBISETCS XKEJIE3UCThI »nuTenui. OTmedaercs OOrarcTBo
KpoBOCHaOxkeHus1 »xkene3. [lo cpaBHEHUIO ¢ JOpyrMMU OpraHamMu Ha
OJIMHAKOBBIN BeC (Maccy) OHU MOJY4YarOT 3HAYUTENIHHO OOJIbIIE KPOBH,
YTO CBSI3aHO C MHTEHCUBHOCTHIO OOMEHa BEILECTB B Kejezax. BHyTpu
KQXJIOM JKele3bl MMEETCsl OOMIbHasg CeThb KPOBEHOCHBIX COCYIOB,
OPUYEM JKEJIE3UCThIE KJIETKH MPUJIEKAT K KPOBEHOCHBIM KANIUJIApaM,
auaMeTp KOTOpbhIX MoxeT pgocturath 20-30MkM u  Ooiiee (Takue
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KaNnujsipbl  Ha3bIBAlOTCS  cUHycougamMu). JKeme3bl  BHYTpEHHEU
CEeKpeIMM CHA0XEHbl OOJIBIIIMM KOJUYECTBOM HEPBHBIX BOJIOKOH
MPEUMYIIECTBEHHO U3 BEreTaTUBHON (AaBTOHOMHOM ) HEPBHOM CUCTEMBI.

Kenessr BHYTPEHHEU CEeKpenuu (GYyHKIMOHUPYIOT HE
W30JIMPOBAHHO, & CBSI3aHBI B CBOEH JEATEIBHOCTH B €JUHYIO CHCTEMY
SHIOKPUHHBIX OpraHoB. Perynsamus (yHKIUN opraHu3Ma 4yepe3 KPOBb
AKTUBHBIMH XHMHWYECKHMMHU BELIECTBAMHU HA3BIBAETCS T'YMOPAIbHOU
perynsnuen. Benymas poab B 3TOM  PEryJisiMA  TPUHAIICKUT
ropmoHaMm. ['yMoOpaiibHasgs peryasnus TECHO CBsI3aHAa C HEPBHOWU
pEryIsLMEN JESITEIbHOCTA PA3JINYHBIX CHCTEM OPraHOB, MO3TOMY B
YCIIOBUAX LEJIOCTHONO OpraHu3sMa peyb HAET O €IUHOM HEUpo-
ryMopajabHOU perymsaiuu. Hapymienwe (QyHKIMM JKelle3 BHYyTpEHHEH
CEeKpelMH  SBISACTCS ~ NPUYMHOM  3a00JIeBaHWN,  Ha3bIBAEMbIX
SHJIOKPUHHBIMU. B OIHUX CiIydasiXx B OCHOBE ITHX 3a00JIeBaHUU JICKUT
M30BITOYHAS] POIYKIIHUSI TOPMOHOB (TUNIEP(YHKIUS KEe3bl), B IPYTUX
— HEJIOCTaTOYHOCTh 00pa30BaHMs TOPMOHOB (TUMOQPYHKITUS KETE3bI.

[UITOD®U3 (hypophys) ['mnodus uiv HUKHUM OPUIATOK MO3Ta,
IPEACTaBISIET CO00M HEOOJBIIYIO JKelle3y OBaJlbHOW (OPMBI BECOM
(maccoit) mo 0,7 r. OH HaxoAsATCS HAa OCHOBAaHUM Yepena B SIMKE
TYpPEUKOr0 CeMjia KIMHOBUIHOW KOCTH , MPUKPBIT CBEPXY OTPOCTKO
TBEPJIOM MO3TOBOM 00o0siouku (auadparmoit Typerkoro cemia). C
MOMOIIBIO TaK Ha3bIBAEMOW TMNO(GH3APHON HOKKHU TUIO(PU3 COCAUMHEH C
BOPOHKOM, KOTOpasi OTXOJUT OT ceporo Oyrpa moaOyrpoBoil oOnacTu
(runotonamyca). B runoduse paznuyarT ABE A0JU — TMEPEIHIOI U
3aaHior0. IlepenHsis  mons  pa3BWiIach IIyTEM BBIMIAYUBAHUS U3
NEPBUYHOM POTOBOM MOJIOCTH 3apOJIbIIIa, COCTOUT HX KEJIE3UCTHIX
AMUTEIMAIBHBIX KJETOK M HaszbIBaeTcs ajeHorumnoduszoMm. B mepenneit
J10JI€ BBIJICTSIOT HECKOJIbKO yacTeil. YacTh, mpuiiexaiias K 3aJHe 1oiie
runodusa, Ha3bIBACTCS MPOMEKYTOUYHOMN YacThIO.

Kene3uctpie KICTKHU TEpeIHEN noau Tunodusa pazindaroTcs IO
CBOEMY  CTPOCHHIO M  CEKPETUPYEMBIM  HMH  TOPMOHOM:
COMaTOTPOIOIUTHI BBIJICIISIIOT COMaTPOIHBIN TOPMOH,
JAKTOTHPOTIOIMTHI - TAKOTPOITHBIN TOPMOH (ITPOKJIATHH),

KoptukoTpononutsl — aapeHOKOPTUKOTpoIHbIA ropmoH (AKTT),
TUPEOTPOTOIUTHI — TUPEOTPOIHBIN TOPMOH,
(b OUTMKYIOCTUMYTUPYIOIMINE U JIIOTEUHU3UPYIOIINE TOHAAOTPOIOIUTHI
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- TOHAJOTPOIHbIE TOPMOHBL. (COMATOTPOMHBII TOPMOH OKa3bIBAET
JNEeUCTBUE HAa BECh OPraHM3M - BIIMSET Ha €ro pocT (FTOPMOH POCTa).
JIakTOTpOIHBIA TOPMOH (MPOJAKTUH) CTUMYJIUPYET CEKPELIMIO MOJIOKA B
MOJIOYHBIX JK€Jie3aX U OKa3bIBAaeT BIMSHUE HA (DYHKIUIO JKEITHIX TEN B
AMYHUKAX. AJpeHoKopTUKOTponHbii ropMoH (AKTI), perymaupyet
(GyHKIIMIO KOPKOBOTO  BEIIECTBAa  HAANOYEYHUKOB, aKTHUBU3HUPYS
oOpa3oBaHME€ B HEM TJIIOKOKOPTUKOMIOB M TOJOBBIX TOPMOHOB.
TupeoTponHblii  TOPMOH  CTUMYJHUPYET  BBIPAOOTKY  TOPMOHOB
IIMTOBUIHON KeJIe30Mh. ['OHaZOTpPOIHBIE TOPMOHBI MEPEAHEN NOJIH
runodu3a OKa3bIBaIOT JICUCTBUE HA MOJOBBIC KeJe3bl (TOHAIbI): BIUSIOT
Ha pa3BUTHE (POJUIUKYJIOB, OBYJISAIMIO, PAa3BUTHE JKEJITOTO Tejia B
AUYHUKAX, HA CIIEpMAaTOreHe3, Pa3BUTHE U TOPMOHOOOPA30BATEIHHYIO
GYyHKIMIO HWHTEPCTUIMATIBHBIX KIETOK B sAWYKaX (CEMEHHHKAX).
[IpoMexxyTouHass 4YacThb TepeaHEeN jJojau runodusza  COACPKUT
AIUTEIUAIIBHBIC KJIETKH, NpOAYLUPYIOLINE UHTEpMEINH
(MEIaHOUUTOCTUMYJIMPYIOIIUNA TOPMOH). JTOT TOPMOH BJIMUSAET Ha
NUTMEHTHBII OOMEH B OpraHu3Me, B YaCTHOCTH Ha OTJIOKEHHE
MUTMEHTA B SMUTEIIUHA KOXKH. 3aTHAs D0Js TUnodu3a pa3Buiach MyTeMm
BBIIIAYMBAHMS W3 MPOMEKYTOYHOTO MO3ra M3 OTPOCTKA BOPOHKH),
COCTOMT M3 KJIETOK HEHPOTJIMU: U HA3bIBAECTCS TaKXKE HEUPOTUITOPHU30M.
OHa BbIJIENAECT aHTUANYPETUYECKUN TOPMOH U TOPMOH OKCHUTOLIMH. DTH
TOPMOHBI BBIPA0ATHIBAOTCS HEWPOCEKPETOPHBIMU KJIETKaMHu
TUIIOTAIAMyCa M MO HEPBHBIM BOJIOKHAM, UIYIIAM OT HUX B COCTaBE
BOPOHKH, MOCTYIAIOT B 3aJHIOI0 JOJIIO TUnodusa, A€ HAKaIIMBAKOTCS
(menmonupytotcs). M3 3agHel 1g0auM 1O  Mepe HaJO0O0HOCTH OHU
MOCTYIAIOT B KPOBb.

SINDOU3 MO3I'A (epiphysis cerebri)

Onudu3 Mo3ra, WM IMIUIIKOBUIAHOE TEJIO, MPEACTAaHET COo0oM
HEOOJBIIYIO Xene3y BecoMm (Maccoit) no 0,251 mo ¢popMe HamoMuHaeT
eJIoByI0 MUKy, OH HaXxoguTCAd B TMOJIOCTU Yepena HaJl IUIaCTUHKOU
KPBIIIK CPEIHEr0 Mo3ra, B 00po3ie MeXIy JMABYMSI €€ BEpXHUMH
XOJIMUKaMH{, C TOMOIIBI TakK BHUIIHEBBIX I[IOBOJKOB CBA3aH CO
3pUTENBLHBIMUA OyTpaMu MPOMEKYTOYHOTO MO3ra (eje3a pa3Buiiach U3
3TOro Mo3ra). Jnudu3z Mo3ra MNOKPHIT COCIUHUTEIbHOTKAHHOMN
000JI0YKOM, OT KOTOPOU BHYTPh NPOHUKAIOT TPAOEKYJIbl (IEPETOPOIKH),
pa3lieNsone BELIECTBO JKeJe3bl Ha MAJICHbKHE JIOJbKH, TakK
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HA3bIBACMbIC MHUHEIOUUTAMM W KIETKHM Heuporiuu. Ilomararor d4rto
MUHEAJOIUThl 00Jadal0T CEKPETOPHON (YHKIHMEH | MPOIYLHUPYIOT
pa3WYHBIE  BENIECTBAa, TOM YMCIE€ MEJATOHHUH. Y CTAaHOBJICHA
dbyHKIIMOHAIbHAS CBs3b dMHH3a C JIPYyTHMHU JKeJIe3aMH BHYTPEHHEU
CEeKpelMM, B YaCTHOCTH C IIOJIOBBIMH >Xeje3aMH (y AEBOYCK Smudus
TOPMO3HT JI0 OIPEJICIICHHOI'O BO3PacTa pa3BUTHUE IMUHUKOB).
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INPAKTUYECKAS YACTb:

3aganme 1. Vcnonb3yst matepuaiibl ariaca, yueOHUKa, HATJISIAHBIC
nocoOus, HU3y4YUTe OCOOCHHOCTH CTPOCHHS JKeJie3 BHYTPECHHEM
cekperuu.  PaccMorpure  mpemsiokeHHBIM  pucyHOK.  Crenaite
0003HavYeHMUSI.

Mool

el
™\

3ananme 2. M3yuure OQyHKUUMU Kejae3 BHYTPEHHEW CEKpeluu.
Kpatkue cBeneHust 3aHECUTE B TAOJINLLY:

['opmOHBI
Kenesa (pycck. wu O dexTor npu P heKTh npu

J1aT. HA3BAHHE) runepyHKIUH runoQyHKIHH
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3aganue 3. 3an0JHATE KPOCCBOP

4
S 6
1
2
3
Lo eopuzonmanu:
1. DHIOKpUHHAS XKeJie3a B 00J1acTH 1eu, uMmeroras GopMy rajictyka-
0a0ouKH,
2. YcuieHue AesATeIbHOCTH KeJIe3bl, COMPOBOXKIAIOIIEECS N30BITKOM
TOPMOHOB.
3. 3a0oneBaHue, BO3HUKAKOIIEE Y B3pPOCIABIX NP  H3OBITKE
COMATOTPONUHA.
Lo sepmuxanu:
4.  Meron VU3YUYECHUS GyHKIIMU OHJIOKPUHHOU JKEIIE3HI,
3aKJIFOYAIOIIUNCS B €€ YAJICHUMU.
5. OHIOKpPHWHHAs >XKeJe3a, pacliojioKEHHAsd B SIMKE TYPEIKOro ceijia

KJIMHOBUIHOM KOCTH.
XapakTepHbli Mpu3HaK 0a3e10BoOM 00JIE3HHU.
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KoHTpOJLHBIC BONIPOCHI:

1.

6.

Kakwue xene3bl Ha3bIBaIOTCS «BHI[OKpI/IHHBIMI/I»?

2. JlaiiTe ompeiesieHUE MOHSATHIO KTOPMOHBDY.

3. Ilepeuncnure runoduzapHO3aBUCUMBIE KEJIE3bI.
4,
5

. JaWite  ompeneneHne - MOHATHUSAM  «THUOEPPYHKIUS»

HazoBute otnensl runodusa.

«TUMODYHKITUS.
HazoBure *ene3bl cMEmanHON CeKpPEIuu.

n
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IHPAKTHUYECKOE 3AHATHE Ne4

OnopHo-aABUTraTeIbHBIN anmapar

3agauya: o0OOMIMTH 3HAHMS, YMEHHS M HaBbIKU IO Tomorpaduu,
aHATOMUU U (PU3UOJOTUN KOCTHOU U MBIIIICYHON CUCTEM.

Teopernyeckas 4acrb:

OnopHo-ABUraTeIbHbIN annmapar

OnopHO-ABUTATENbHBIN aNNapar COCTABISIOT KOCTH CKeJeTa C
CyCTaBaMM, CBSI3KA W MBI C CYXOXWIMSAMH, KOTOPBIE HAPSIAY C
JIBIXKCHUSMHU O0ECIEUYNBAIOT ONMOPHYIO (PyHKIMIO opranu3zma. Koctu u
CyCTaBbl YYaCTBYIOT B JBWXECHUU MACCUBHO, IMOJYHUHSSICH JCHUCTBUIO
MBIIIL, HO WrPAlOT BEAYIIYI pOJb B OCYIIECTBICHUUA OIOPHOU
¢ynkuun. Onpenenénnas GopmMa W CTPOCHUE KOCTEM MNPUIAIOT UM
OOJBIIYI0 MPOYHOCTh, 3aMac KOTOPOM Ha CkaThe, pa3kaTtue, crudaHue
3HAYUTENIBHO NPEBBIIIAET HArpy3KH, BO3MOXHBIE IIPU ITOBCEIHEBHOU
paboTe omopHO-ABUTATEIBHOTO anmnapaTta. Hanpumep, 6ombiedepiioBas
KOCTh Y€JIOBEKA MPU CHKATHUHU BBIICPKUBAET HArpy3Ky 00Jiee TOHHBI, a IO
IIPOYHOCTH PACTSKEHHS MOYTH HE YCTYNAET YyTyHY. bOJIbIIMM 3amacoM
MPOYHOCTH 00JIaJIa0T TAKKE CBI3KU U XPAIIH.

CkeJser

Ckener COCTOUT W3 COEIUMHEHHBIX MEXIy coOoi kocteid. OH
o0OecreuynBaeT HalleMy Ty OMOpY M cOoXpaHeHUe (POpMBbI, a TaKKe
3aIUIIAET BHYTPEHHUE OPraHbl. Y B3POCIOrO YEI0BEKA CKEJIET COCTOUT
npuMepHo u3 200 koctei. Kaxnas KocTb UMEET ONpeaeneéHnyo Gopmy,
BEJIMYMHY W 3aHHMAaET ONpENEIEHHOE TMOJIOKEHHE B cKkenere. YacTpb
KOCTeM coequHEeHa MEXIy CO000l TMOABWXKHBIMU cycTaBamMu. OHU
OPUBOJATCS B IBUKEHUE MPUKPEINIEHHBIMU K HUM MBIIITIAMHU.

Ilo3BoHOYHUK. OpPUTHHAIBHOW KOHCTPYKIHUEH, COCTaBJISIONICH
OCHOBHYIO OTIOpPY CKeJIeTa, SIBJISIETCS] TO3BOHOYHUK. Eciii ObI OH coCTOSI
U3 CIUIOIIHOTO KOCTHOTO CTEpXHS, TO HAIllM JIBUKEHUS ObLIU Obl
CKOBaHHBIMM, JUIIEHHBIMA THOKOCTH M JIOCTABJISIM OBl CTOJIb K€
HEMpUSATHBIE ONIYIIEHUs, KaK e3/7]a B Teyere 0e3 peccop Mo OYyJIbLKHOM
MOCTOBO.

YIpyrocts COTEH CBSI30K, XPAIIEBBIX MPOCIOCK U M3TMOOB JeiaeT
MO3BOHOYHHUK MPOYHON U THOKOM omopoid. biaromapsi TakoMy CTpOCHHIO
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MO3BOHOYHUKA YEJIOBEK MOXKET HaruOarbCsi, MpbIraTh, KyBBIPKATHCH,
oeratb. OUeHb CUJIBHBIE MEKIIO3BOHKOBBIC CBSI3KH JIOMYCKAIOT CaMble
CJIOKHBIE JBWKEHUSI M BMECTE C TEM CO3JAl0T HAJEKHYIO 3aIIUTY
cnuHHOMY Mo3ry. OH He MOABEPraeTcsi KaKoMy-In00 MEXaHUYECKOMY
PaCTSDKCHHUIO, JIaBJICHUIO TPU  CAMBIX  HEBEPOATHBIX  M3rHOax
MO3BOHOYHUKA.

N3rubbl MO3BOHOYHOTO CTOJI0A COOTBETCTBYIOT BIUSIHUIO HATPY3KHU
Ha oCh ckenera. [ToaTomy HKHSs, O0Jiee MacCMBHAsA 4YaCTh CTAHOBUTCS
OMOpON TMpH TMEPENBUKECHUU; BEPXHsIS, MPU CBOOOTHOM JBUKCHHH,
OMOTaeT COXpaHsATh paBHoBecue. [103BOHOUHBINA CTOIO MOXXHO OBLIO
ObI Ha3bIBAThH TTO3BOHOYHOM MPYKUHOM.

BomHooOpa3Hple M3ruObI  MO3BOHOYHHMKA OOCCIICUMBAIOT  €TO0
yrnpyroctb.  [losIBIAIOTCAE OHM € pa3BUTUEM  JIBUTATEIbHBIX
criocooHocTel peOEHKa, Korja OH HAaYMHAET JIep>KaTh TOJIOBY, CTOSTH,
XOJIUTh.

I'pynnas  kierka. ['pyaHas kieTka o0pa3oBaHa TpyAHBIMH
MO3BOHKAMHU, JIBEHA/ILIATHIO TTapaMu pEOEp U TIIOCKOM IPYIHOM KOCTHIO,
WM rpyanHoil. PEOpa mpeAcTaBIsItOT OO0 MIIOCKUE U30THYTHIE TYTOIO
kocth. WX 3agHuMe KOHUBI TOABMXKHO COEAUHEHBI C TPYAHBIMU
MO3BOHKAMHU, a TIEPEIHUE KOHIIbI JECSITH BEPXHUX pEOEp MpH MOMOIIU
THOKHUX XPSIIEH COCAMHSIOTCS C TPYAHOM KOCThbIO. DTO OOECleunBaeT
MOABMKHOCTh TPYTHOM KIJIETKU MPH JbIXaHUU. J[Be HIKHUE maphl pEdep
KOpOYe OCTaJbHBIX W OKaHYMBAIOTCS CBOOOJHO. I'pynHas KieTka
3alUIIAeT CePALE U JETKHE, a TAK)KE MEYEHb U KEITyIO0K.

NHTepecHO 3aMeTUTh, YTO OKOCTCHEHHUE TPYIHOU  KIIETKHU
OPOUCXOAUT  TO3JHEee JApyrux Koctedl. K ngBagmatu  rojam
3aKaHYMBAETCS OKOCTEHEHHUE pEOEp, M TOJBKO K TPUAUATH TOJaM
OPOUCXOAUT TOJIHOE CIUSHUE YacTed TpyAWHBI, COCTOSIICH U3
PYKOSITKH, TeJIa TPYAUHBI 1 MEYEBUTHOTO OTPOCTKA.

dopMa TpyaHOM KIETKA C  BO3pPacTOM  HU3MEHseTca. Y
HOBOPOXXJICHHOTO OHa WMEeT, Kak TMpaBujio, ¢GopMy KOHyca C
OCHOBaHUEM, 0OpaléHHBIM BHU3. [I0TOM OKpPY>KHOCTh TPYJIHON KIETKH
B IIEPBBIC TPU TOJia YBEJIMYMBACTCS OBICTpEE, YeM JIMHA TYJOBHIIA.
[Toctrenenno rpyaHas KiIeTKa W3 KOHYyCOooOpa3HOW mpuoOperaer
XapakTepHyr il 4YejoBeka Okpyriayro Gopmy. Ilomepeununk eé
OoJIBIlIEe, YEeM JIJITMHA.
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Pa3Butue rpynHOW KIETKM 3aBUCUT OT 00pas3a >KM3HHM YeJOBEKa.
CpaBHUTE CIOpPTCMEHA, IUIOBIA, aTJeTa C  YEJIOBEKOM, HE
3aHAMAIOIIMMCS CIIOPTOM. JIETKO TOHATH, YTO pPAa3BUTHE TPYIHOU
KJIIETKH, €€ NOABHXKHOCTH 3aBUCAT OT pa3BuTus Mbimn. [lostomy y
MOJAPOCTKOB JIBEHAAATU-NSATHAAUATH JIET, 3aHUMAIOMIUXCS CIIOPTOM,
OKPY>KHOCTh TPYJAHOM KJIETKM Ha CEMb-BOCEMb CAHTUMETPOB OOJBIIIE,
YEM Y UX CBEPCTHUKOB, HE 3aHUMAIOLINXCS CIIOPTOM.

HempaBuiibHas 1mocagka ydamuxcss 3a IApTOM, CIaBJIWBaHUE
IPYJIHON KJIETKM MOTYT MpUBECTH K €€ aedopmaiyu, 4TO HapyIIaeT
pa3BUTHE CEPALA, KDYITHBIX COCYJOB H JIETKHUX.

KoneuynocTu. brmarogapst ToMy, 4TO KOHEYHOCTH MPUKPEIUIEHBI K
Haa&KHOW omope, OHHM 00Jagal0T IMOJABMXKHOCTBIO BO  BCeEX
HaIpaBJICHUSIX, CIHOCOOHBI  BBIAEPKUBATh OoJbline  (U3UUECKUE
Harpy3KH.

JIErkme KOCTH - KJIFOUHIIBI U JIOTIATKH, JIEKAIINE HA BEPXHEU 4aACTH
TPYJHOW KJIETKH, OXBATBIBAOT €€, TOYHO IIOAC. ODTO Omopa pPYyK.
Beictynbl ¥ rpeOHM Ha KIIOYMIE W JIOMATKE SBIISIIOTCS MECTOM
OPUKpPEIUICHUsT Mblil. YeM Ooniblie cuila 3TUX MBI, T€M OOJbIie
pPa3BUTBl KOCTHBIE OTPOCTKM W HEPOBHOCTH. Y aTieTa, TIpy34yuKa
MPOJOJbHBIA TPeOCHb JIOMATKU 0o0Jiee Pa3BUT, YeM Yy YaCOBIIWMKA WUIIU
cueroBoaa. Kimrouniia — nepeknaHoON MOCT MEXTy KOCTSIMH TYJIOBHIIA U
pyk. JlonmaTka u KJItOUHIa CO3AAI0T HAIEKHYIO PECCOPHYIO OTIOPY PYKHU.

ITo monoXeHuro JTIONaToOK YU KIIOYHUI] MOKHO CYJUTh O MOJIOKEHUH
PYK. AHATOMbl TOMOTJIK  BOCCTAHOBHUTH  OTJIOMAHHBIE  PYKH
IpEBHETpEYECKOW cratyu BeHepbel MMUWIOCCKOW, ONPENEIUuB HUX
MOJI0KEHHE IO CHITY3TaM JIONATOK Y KJTIOUHII.

KocTtr Taza TonCcThIe, IIMPOKUE U TTOYTH ITOJHOCTBIO CpOoCIIreECs. Y
YEJIOBEKAa Ta3 OMNpaBIbIBA€T CBOE Ha3BaHWE — OH, KaK 4ailla,
NOAJECPKUBACT BHYTPEHHHUE OPraHbl CHHU3Y. JTO OJIHA W3 TUIHYHBIX
YEepT YEIOBEUECKOro cKenera. MacCHMBHOCTH Tas3a IPOINOPHHOHATBHA
MAaCCUBHOCTH KOCTE€M HOI, HECYIIMX OCHOBHYIO Harpy3Ky IIpu
NEePEIBUKEHUN YEJIOBEKA, IOATOMY CKEJIET Ta3a YEJIOBEKA BBIACPKUBACT
OOJIBIIIYIO HATPY3KY.

Hora u pyka. [Ipy BepTUKQJIBHON I03€ PYKHU YEJIOBEKAa HE HECYT
MOCTOSSHHOM HAarpy3kd Kak OIOphI, MOpHOOpeTaroT JErkocTh U
pasHooOpasue JelcTBUs, CBOOOY ABM)KEHUS. Pyka MOXeT coBeplaTh
COTHH THICSAY PA3JIUYHBIX JIBUTATENIBHBIX olnepaiuii. Horu ke HecyT BCro
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TSKECTh Tena. OHM MacCUBHBI, UMEIOT YPE3BbIYANHO MPOYHBIE KOCTU U
CBSI3KH.

l'onoBka 1Ieya HE MMEET OrPaHUYEHUs B IIMPOKUX KPYTOBBIX
JIBWKEHUSIX PYK, HampuMmep, Mpu MeTaHuu Kombs. ['oyioBKa ke Oempa
r1yOOKo BAaércsi B yriIyOJieHHE Ta3za, YTO OrPaHUYMBAET JBUXKEHUS.
CBSsI3KM ATOTO CycTaBa caMble TPOYHBIE M YIEPKMBaIOT Ha O€mpax
TSKECTh TYJIOBHUIIA.

VYrhpaxkHeHUEeM M TPEHUPOBKOM JocTUraeTcsi OoJibliasi cBOOOJA
JIBWKEHUM HOT, HECMOTpPS Ha UX MAaCCHUBHOCThb. YOEAUTEIbHBIM
OPUMEPOM ITOTO MOXKET OBbITh 0ajJeTHOE MCKYCCTBO, 3aHSATHS
TUMHACTUKOM, BOCTOUHBIE €IMHOOOPCTRA.

TpyOuarble KOCTH PYK M HOT UMEIOT OTPOMHBIN 3amac MPOYHOCTH.
HNHTepecHO, 4YTO pAacHoJIOKEHHUE aXypHBIX MepekiaaanH OudeneBoit
OallHU COOTBETCTBYET CTPOCHHMIO Ty04aTOTO BEIIECTBa T'OJIOBOK
TpyOuaThix KocTeH, cioBHO K. Diidenr KOHCTPpyUpOBalT KOCTH.
NuxeHep NONB30BAJICS TEMHU KE 3aKOHAMHU KOHCTPYKLHH, KOTOPBIE
00yCJIaBIMBaIOT CTPOCHHUE KOCTH, IIpUJaBas €l JIETKOCTh U MPOYHOCTbD.
B »sTOM npuunHa cXOACTBA METAUIMYECKOM KOHCTPYKLUHUU U KUBOU
KOCTHOU CTPYKTYPBL.

JlokTeBo#l cycTaB oOecrnedyuBaeT CIOXKHBIE W MHOTO0Opa3HbIE
OBWKECHHSI PYKM B TPYAOBOM JKM3HM 4YEIIOBEKA. TOJBKO €My
CBOWMCTBEHHAa CMOCOOHOCTH BpalllaTh MpEIieube BOKPYT CBOEH OCH, C
XapaKTEePHBIM JIBUKCHUEM PACKPYUMBAHUS WU 3aKPYUYHBaAHUS.

KoJsieHHbIil cycTaB HalpaBIsSIET TOJIEHB MIPU XOAK0€, Oere, MphhKKaXx.
KosienHsie cBsI3KM y 4eaoBeKa OO0YCIaBIUBAIOT MPOYHOCTh OMOPHI MPHU
pacupsIMIICHUA KOHEYHOCTH.

Kucte HaumHaeTcs rpymnmor KOCTOYEK 3amsCThs. DTH KOCTH HE
UCTIBITBIBAIOT CUJIBHOTO JABJICHUS, BBITIOJHAIOT CXOAHYIO (DYHKIIHIO,
MO3TOMY OHM MEJIKUE, OJHOOOpa3HbIe, TPYAHOpa3uIuMblie. MIHTepecHo
YIIOMSIHYTh, UTO BEJIMKWM aHATOM AHJiper Be3anuii Mor ¢ 3aBsi3aHHBIMU
rJia3aMy ONPEEINTh KaXKIyI0 3aISICTHYI0 KOCTOUKY M CKa3aTh, K JIEBOU
WJIU MPABOM PYKE OHA OTHOCHUTCS.

Koctn macTtM ymMepeHHO MNOABUKHBI, PACIOJIOKEHBI OHU B BHJIC
Beepa W clykat onopou nanblieB. @ananr naneies - 14. Bece nmanbiisl
UMEIOT MO TPH KOCTOUKH, KpOME OOJBIIOTO - y HEro0 JIBE€ KOCTOUKHU. Y
YyeJoBeKa OYeHb MOJABMKEH O0oJibIoi majnen. OH MOXKET CTaHOBUTHCS
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OJ IIPSIMBIM YIJIOM IIO OTHOILIEHHUIO KO BCEM OCTalIbHBIM. ETO mscTHas
KOCTh CITIOCOOHA TPOTUBOIIOCTABISATHCS OCTAIBHBIM KOCTSIM PYKH.

Pa3Butre 0ONBIIOrO Mayblia CBSI3aHO C TPYJOBBIMU JBUKCHUSIMHU
kucTu. VHACHIIBI HA3BIBAIOT OOJIBINON IMMaliel] «MaTepbiOy», SIBAHIIBI -
«cTapmum OpaTtom». B JIpeBHOCTH IUICHHUKAM OTpyOanu OOJIbIION
najen,, 4yToObl YHU3UTh HMX YEJIOBEUYECKOE JIOCTOMHCTBO MW CHAENIATh
HETOJHBIMU ISl YYACTUS B CPAKECHUSX.

Kucte coBepimaeTr campble ToHYaiiue nuxeHus. Ilpu mroOom
paboueM TIOJIO)KEHHH PYKH KHUCTh COXpaHsSeT TMOJHYI0 CBOOOdY
JIBUKCHHS.

Croma B cBsA3U ¢ X01p0OM cTasia MaccuBHee. KoCcTH MpearuirocHbI
O4YEHb OOJIBIINE U KPEIKHE B CPABHEHUH C KOCTAMMU 3amsicThs. Hanbomnee
KPYIIHBIE W3 HUX — TAapaHHas M NATOYHAS KOCTA. OHH BBIICPKUBAOT
3HAYUTENIBHYIO TSKECTh TeJIa. Y HOBOPOXKICHHBIX JIBUKECHUS CTOMBI U
e¢ OOJIBIIOro Majblla CXOAHBI C MX JBIKEHHEM Yy 00€3bsH. Y CHUIICHUE
OTIOPHOM POJIU CTOIIBI MPU XO0Ab0€ MPHUBEIIO K POPMHUPOBAHHIO €€ CBOJA.
[Ipu xoap0e, CTOSTHUU JIETKO MOXHO OIYTUTh, KaK BCE MPOCTPAHCTBO
MEKIY 3TUMH TOUYKAMU «BHUCHUT B BO3LYyXEN.

CBon, Kak W3BECTHO B MEXaHHMKE, BBIIEPKUBAET OOJBIIOE
naBiieHWe, 4yeM Iuiomaaka. CBoja CTOIBI 00ECTeYMBAET YIPYTOCTh
MOXO/JIKH, YCTPAHSIET aBJI€HUE HA HEPBHI U cocyibl. Ero oOpa3oBaHue B
UCTOPUM TIPOUCXOXKJICHUS YEJIIOBEKA CBS3aHO C NPSMOXOXKICHUEM U
SABJISIETCS] OTJIMYUTENILHON OCOOCHHOCTBHIO YEJIOBEKA, MPUOOPETEHHOMN B
IIPOLIECCE Er0 UCTOPUUECKOTO PA3BUTHA.

CymecTByeT 1Ba BU/1a MbIIIIEYHOW TKAHU:

I'nankue mMbimubl. Korga Mbl TOBOPUJIM O MBIIIIAX, TO OOBIYHO
npeACTaBIsuIM cebe ckeneTHble MBIl Ho, kpoMe HUX, B Haiiem
OpPTraHU3ME€ B COCIUHUTEIBHOW TKAHW HAXOAATCS TJIAJKUE MBI B
BUJIC OJTMHOYHBIX KJIETOK, B OTJACIBHBIX MECTaX OHU COOpPaHbI B IMyUKH.

MHOro riiaIkux MBI B KOXE, OHU PACIIOJIOKEHbl Y OCHOBAHUS
BOJIOCAHOM CyMKHU. COKpalasicb, 3TH MBIl TOJHUMAIOT BOJIOCHI U
BBIJIABJIMBAIOT KUP U3 CAIbHOM KEJIC3bI.

B rna3zy BOkpyr 3padka pacIOJIOKEHBI TJIAJAKHE KOJIBIIEBBIE U
panuanbHbie MBI OHM BCE BpeMmsi, HE3aMETHO JIsl HAac, padoTaloT:
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IPpU SPKOM OCBEIICHUN KOJIBLIEBBIC MBIIIIBI CYXKAOT 3padoK, a B
TEMHOTE COKPAIAIOTCS PAJUAIbHBIE MBIIIIBI U 3pA4Y0K PACIIUPSIETCS.

B crenkax Bcex TpyOdaThlXx OpPraHoB — JbIXaTENIbHBIX ITyTEH,
COCYZOB, IHILIEBAPUTEIBLHOTO TPAKTa, MOYEHCITYCKATEIBHOTO KaHAIA U
Ip. — €CThb CJOM TIJIaAKoW MyckKynarypel. [loxg BiusiHMEM HEPBHBIX
UMIIYJIbCOB OHAa Ccokpamaercs. Hanpumep, cokpamenne €€ B
IBIXaTEIIbHOM TOPJIE 3aAEPKUBACT MOCTYIUICHUE BO3/yXa, CONEPKALIETO
BpPEJIHBIE TPUMECH — MbLIb, I'a3bL.

brarogapsi COKpallleHUIO U pacciaa0iIeHUIO TIIAJIKUX KIETOK CTEHOK
KPOBEHOCHBIX COCYAOB MX MPOCBET TO CYXKAETCSA, TO PACIIUPAECTCA, UYTO
CIIOCOOCTBYET paclpe/e/ICHUI0 KPOBU B OpraHu3Mme. [JIaJikue MBIIIIbI
MUIIEBOJA, COKPAIIASCH, MPOTAIKUBAKT KOMOK MUIIHA WJIU TJIOTOK BOJBI
B JKEIIYJIOK.

CroxHble CIUIETEHUS TVIAJAKUX MBIIICUHBIX KJIETOK 00pa3yroTcsl B
OpraHax ¢ MHAPOKOM IMOJOCTBhIO — B KEIYIAKE, MOYEBOM ITy3bIPE, MATKE.
CoxpallieHue 3TUX KJIETOK BBI3BIBAECT CIABJIMBAHUE U CYKEHHE ITPOCBETA
oprana. Cuia KaxJIoro COKpaiieHus KJIE€TOK HUYTOXHA, TOCKOJIbKY OHH
o4ueHb Maibl. OJHAKO CIIOXKEHUE CHII ILENBIX ITYYKOB MOXET CO34aTh
COKpAIllEHUE OrPOMHOM Cuiibl. MOIIHBIE COKpalleHUs CO34ar0T
OILYIIEHUE CUIILHOM O0JH.

Mbpimubl  ckejgera. CKeIETHBIC MBIIIIBI  OCYIIECTBISIOT Kak
CTaTUYECKYI0 JEATCIbHOCTh, (UKCHUPYS TEIO0 B  ONpEIeTIEHHOM
MOJIOKEHUH, TaK U JUHAMUYECKYI0, 00ecleunBas NepeMeIIeHUE Teaa B
MPOCTPAHCTBE U OTJICIBbHBIX €r0 YacTel OTHOCUTENIBHO ApYT Apyra. O0a
BUJIa MBIIIEUYHON JEATEIBHOCTH TECHO B3aUMOJCHUCTBYIOT, JOTOJIHSIS
Ipyr Apyra: CTaTHYecKasl NeSITeIbHOCTh OOECIEUMBAET €CTECTBEHHBIN
don ans nguHamuueckod. Kak mpaBwiio, TOJIOKEHHE CYyCTaBa
U3MEHSETCS C TIOMOIIBI0O HECKOJBKUX MBIIII] Pa3HOHANPABICHHOIO, B
TOM YHCJI€ MPOTUBOMOJIOKHOTO AercTBUA. CI0KHBIE JBHKEHUS CyCTaBa
BBITIOJTHSFOTCS COTJIACOBaHHBIM, OJTHOBPEMEHHBIM WIn
MOCJIEAOBATEIbHBIM COKPAILIEHUEM MBIIIIL HEHAIIPaBJICHHOTO JCUCTBUSI.
CornacoBaHHOCTh  (KOOpAMHAIUSI) OCOOGHHO  HeoOXoauma s
BBITIOJTHEHUS] JIBUTATEIBHBIX aKTOB, B KOTOPBIX YYacTBYIOT MHOTHE
CycTaBbl (HampuMep — Oer Ha JibbKax, MJIaBaHUE).

CkeneTHble  MBIIIIBI  MPEACTABISIOT  COOOM  HE  TOJBKO
WCTIOJTHUTENIbHBIN JABUTATENbHBIM amlmapar, HO U CBOCOOpa3HbIE OpPTraHbI
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YyBCTB. B MBIIEYHOM BOJIOKHE U CYXOXKWIMSAX HUMEIKOTCS HEPBHBIC
OKOHYaHMUS - PEUENTOPBI, KOTOPHIE MOCHUIAIOT UMITYJIbChl K KJIETKaMm
Pa3IMYHBIX YPOBHEM LIEHTPAJIbHOM HEPBHOW CUCTEMBI. B pesynbrare
CO31a€TCA 3aMKHYTBIN IIUKII: MUMIYJbChl OT Pa3IMYHBIX OOpa3oBaHUM
LEHTPAJIbHOW HEPBHOM CHUCTEMBI, UAYIIME IO JBUTATEIbHBIM HEpPBaM,
BBI3BIBAIOT  COKpAILICHUE MBI, a MUMIYJbCbl, IOCHUIAEMBbIE
pelenTopamMu MbIIIL, THOOPMUPYIOT HEHTPAIbHYI0 HEPBHYIO CUCTEMY
O KaXIOM DJJeMeHTe cucrembl. lluknuueckas cucrema CBS3€EU
oOecreuynBaeT TOYHOCTh JBIDKCHHSIM U UX KOOpJAWHALUIO. XOTS
YIPABJICHUE  JABUXEHUEM  CKEJIETHBIX MBI  OCYIIECTBIACTCS
Pa3JIMYHBIMUA pa3JeiaMu LEHTPAJIbHOM HEPBHOW CHUCTEMBI, BEAyLIAs
pojib B  OOECreYeHWH B3aUMOJEHUCTBHS M  TOCTAHOBKE  IIETHU
JBUTATEIIbHON pEakUu NPUHAIICKUAT KOpe OOJbIIMX MOMYIIAPUU
roJIOBHOTO Mo3ra. B kope OoOJbIIMX TOJYIIApUM JBUTATENIbHAS M
YyBCTBUTEIIbHASI 30HBI MPEACTABUTEILCTB 00pa3yOT €AUHYIO CUCTEMY,
IIPA OTOM KaXIOW MBIIICYHON TPYNIIE COOTBETCTBYET OIPEACIEHHBIN
y4acTOK A3TuX 30H. Ilog00Hasi B3aMMOCBSI3b MO3BOJISAET BBHIMOJIHATH
IBWKEHUSI, OTHOCA WX JICUCTBYIOIIMMHU Ha OpraHu3M (akTopamu
OKpykaromen cpenapl. CXEeMaTU4eCKH YIPABICHUE MPOU3BOJIBHBIMU
JIBIKCHUSMH MOXET ObITh MPEACTABIICHO CICAYIONIUM 00pa3oM. 3a1auu
U 1eJib JBUTAaTeIbHOTO JACHUCTBUS (POPMUPYETCA MBIIUICHUEM, YTO
OIpENENsACT HANPaBJICHHOCTh BHUMAHUA W yCWIMKH  YEJIOBEKA.
MpilieHHe U SMOUMHM AKKyMYJIUPYIOT W HAMNpaBJISIOT 3TH YCUJIUSL.
MexaHu3Mbl ~ BBICIIEH ~ HEPBHOM  JIEITENBHOCTH  (HOPMHUPYIOT
B3aMMOJICUCTBUE TICUXO(PU3UOJOTHYECKUX MEXaHU3MOB YIIPABJICHUS
JIBWKCHUSIMU Ha pA3JIMYHbIX YpOoBHsIX. Ha oCHOBE B3anmMoOneuncTBUS
OTNIOPHO-/IBUTATEILHOIO armapara 00ECIEeUnBalOTCSl Pa3BEPTHIBAHUE U
KOPPEKIMSI ~ JABUTATEIbHOW  AKTUBHOCTU.  bosbllyr0  poibp B
OCYIIECTBIIEHUU JABUTATEILHON PEAKIMU OCYILECTBISIOT aHAJINU3aTOPBbI.
JIBUratenbHbIil aHAIM3aToOp O0ECleuYrBaeT AUHAMHUKY M B3aUMOCBS3b
MBIIIEYHBIX  COKpPAIllCHUM, YyYaCTBYET B IPOCTPAHCTBEHHOU W
BPEMEHHOM  OpraHu3allii  JIBUTaTe€JIbHOIO  akTa.  AHaIM3aTop
paBHOBECHS, WJIM BECTHUOYJISIPHBIM aHAIU3aToOp, B3aUMOJACHCTBYET C
JBUTATEJILHBIM AHAIIM3ATOPOM TIPU W3MEHCHUHU IIOJIOKEHUS Teja B
MPOCTPAHCTBE. 3PEHUE U CIIyX, aKTUBHO BOCTIPUHUMAsS UHGOPMAIIUIO U3
OKPYKaKLIEH Cpelbl, Y4aCTBYEeT B NPOCTPAHCTBEHHOW OPUEHTALUU U
KOPPEKIUU ABUTATEIILHBIX PEAKIUM.
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Ha3Banue «wMplla» MOPOUCXOAUT OT CJIOBA «MYCKYJIHUC», YTO
3HAYUT «MBIIIbY.

CBsizZaHO 3TO C TE€M, 4YTO aHAaTOMbI, HaOIO/asi COKpaIlECHUE
CKEJICTHBIX MBI, 3aMETUJIM, YTO OHU Kak Obl O€rarT MOJ KOXKEW,
CJIOBHO MBIIIIH.

MpIIia COCTOUT W3 MBIMICYHBIX CIUIETEHUM. [[JIMHA MBIIICYHBIX
CIUIETEHUH Yy 4enoBeka ngocturaet 12 cm. Kaxpoe Takoe cruiereHue
00pa3yeT OTACIbHOE MBIIIIEYHOE BOJIOKHO.

[lon ~ 000JI0YKOM  MBIIMIEYHOTO  BOJOKHA  pacrojiararoTcs
MHOTOYMCJIEHHbIE MAJOYKOBUAHBIE snpa. [lo Bcell MJIMHE KIETKU
TAHETCSI HECKOJIbKO COT TOHYAWIIUX HUTEH  I[UTOIUIa3Mbl —
MUOGUOPUIII, CIOCOOHBIX  COKpamarhcsi. B CBOWO  ouepenp,
MUOGUOPUILIBI 00pa30BaHbI 2,5 ThICSIYaMU OCIKOBBIX HUTEH.

B muodubpmiiax uepeayroTcsi CBETIble M TEMHBIE JUCKH, U TIOJ
MUKPOCKOIIOM  MBIIIEYHOE  BOJIOKHO  BBIVISIAUT  TOMEPEYHO
ucyepueHHbIM. CpaBHUM (QYHKIHMIO CKEJIETHBIX M TIAIKUX MBbIIIII.
Oka3pIBaeTCs, MONEPEYHO-TIOIOCATasi MYCKYJIaTypa HE MOXKET Tak
CUJIBHO VYUIMHATBCS, KaK [IJaAKas. 3aTO CKEJETHbIC  MBIIIIIbI
COKpaIllaloTCA OBICTPEE, YEM MBIIIIBI BHYTPEHHUX opraHoB. HeTpyaHo
MO3TOMY OOBACHUTH, TOYEMY YJIUTKA WU JOXKACBOW YEPBb, JTUIIEHHbBIC
MOIEPEYHONIOIOCATON MYCKYJIaTypHl, MEJIJIEHHO JBUTAIOTCA.
CTpeMHUTENBLHOCTh JIBWKCHUN IMUEIIbI, SIIIECPUIIbI, OpJia, KOHS, YEI0BEKa
obecrieynBaeTcs  OBICTPOTOM  COKpallleHUs  MOMEPEYHOIO0JIOCATOM
MYCKYJIaTypHl.

TonmuHa MBIIIEYHBIX BOJIOKOH Pa3HbIX JIIOJEH HE OJUWHAKOBA. Y
TE€X, KTO 3aHUMAETCS CIOPTOM, MBIIICYHBIE BOJIOKHA Pa3BUBAIOTCS
XOpOIlIO, Macca WX BEJIWKAa, a 3HAYUT, U CUJIA COKpALICHUS TOXKE
Oonpiiasi. OrpaHUYEHHOCTh PaOOThI MBIIII TPUBOJIUT K 3HAYUTEILHOMY
COKpAIIICHUIO TOJIIIMHBI BOJIOKOH U MAacChl MBI B IIEJIOM, BIICUET U
YMEHBIICHUE CHJIbI COKPAILICHUS.

Bcero B Tese uesoBeka 656 ckelleTHBIX MBI, [[oUTH Bce MBINIIIEI
napabie. [lonoxkenune wbimn, ux Gopma, crnocod NPUKPEIUICHUs K
KOCTSIM TOAPOOHO HU3Yy4UeH aHaTomMuen. PacrmonoxkeHue u CTpoeHue
MBI OCOOCHHO Ba)XHO 3HaTh XUPYpry. BoT mouemy Xupypr mnpexie
BCErO aHATOM, a AaHATOMHSI M XUPYPTUs — POJIHBIE CECTpbl. MHUPOBBIE
3aCIyT¥ B PAa3BUTHUM 3TUX HAYK NPUHAIECKAT HAIIEH OTEYECTBEHHOU
Hayke, u npexae scero H.W. ITuporosy.
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HepBHble cBsi3u B Mblminax. HempaBWwibHO ayMaTh, 4TO MbIIIA
cama 110 cebe MOXKET coKkpamarbes. TpyaHo ObLIO ObI IIPEICTaBUTh XOTh
OIHO  COIJIaCOBAaHHOE  JBIDKEHHE, €CIM  Obl MBIl  ObUIH
HeynpasisieMbl. «IlyCkaroT» MBIy B X0/ HEPBHBIE UMITYJILCHL. B 01HY
MBIIIIY B CpeaHeM mnocTyrnaeT 20 mMMMmyJibCOB B CEKyHIy. B kaxgom
mare, Harnpumep, NpuHUMarT ydacthe 10 300 MBI, ¥ MHOKECTBO
UMITYJILCOB COTJIACyeT UX padoTy.

KonnyectBO HEpBHBIX OKOHYAHWMKW B  Pa3IUYHBIX  MBIIIIAX
HEOJMHAKoBO. B  wplmmax ©Oeapa WX CpaBHUTENBHO Majo, a
IJ1a30/IBUTATENIbHBIEC MBIIIIBI, HEJIBIMU JHAMUA COBEPIIAIOIINE TOHKUE U
TOYHBIC JIBUKEHUSI, OOraThl OKOHYAHUSMHM JIBUTATEIbHBIX HEPBOB. Kopa
MOJyIIapu HEPABHOMEPHO CBA3aHO C OTACJIBHBIMHU T'PYMNIIAMU MBIIIIII,
Hanpumep, orpomMHbl€ y4YacTKM KOPBHl 3aHMMAKOT JBUTATEIbHBIC
0o0JIacTH, YMOPABJSIONIME MBIIIIAMA JIMIA, KUCTH, TyO, CTOMbI, U
OTHOCUTEJIbHO HE3HAYUTEIbHbIE — MBIIIIAMU IUIeYa, Oeapa, TOJIECHH.
BenuunHa ~ OTHOENbHBIX  30H  JIBUTaTelbHOM  0OJIaCTH  KOpPBI
OpPONMOPIHUOHAILHA HE MAacC€ MBIIIEYHOW TKaHW, a TOHKOCTH H
CJI0KHOCTH JIBUKEHUM COOTBETCTBYIOIINX OPTaHOB.

Kaxxmast mpliina nMeeT I1BOMHOE HEPBHOE nmogunHeHue. [1o oqHuMm
HEpBaM NOJAIOTCSI MMIYJbChl U3 TOJIOBHOTO W CIUHHOrO Mo3ra. OHu
BBI3BIBAIOT COKpAIllCHWE MbIMM. J(pyrue, oTxoas OT y3JI0B, KOTOPBIE
JIeXkKaT 1Mo OOKaM CIIMHHOTO MO3Ta, PEryJIUPYIOT UX MUTAHUE.

HepBHble cUTHAIIBI, YOPABJISIOMINE IBUKCHUEM U TUTAHUEM MBIIIIII,
COTJIACYIOTCA C HEPBHOW pEryssiliiedl KPOBOCHAOKEHUS MBIIIIIIBI.
ITosmyyaercs enMHBIA TPOMHOU HEPBHBIN KOHTPOJIb.
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HPAKTUYECKASA YACTb:

3apmanue 1. Paccmorpure mimakatr u puc. 1 «Ckener yenoBeka» u

clenaiTe COOTBETCTBYIOLIME MOANUCH K PUCYHKY. PackpachTe KpacHbIM
IIBETOM OCEBOM CKEJIET U CHHUM LIBETOM — JOOABOYHBIH.
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Puc. 1. Ctpoenue ckenera.
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3aganme 2. PaccMoTrpute mnakar u puc.2 «I103BOHOYHBIN CTOI0» U
CEJIaiTe COOTBETCTBYIOLIME MOAIUCH K HEMY, HA PUCYHKE «a» YKaXKUTE
YUCJIO TMO3BOHKOB B Ka)XJOM OTJEJE MO3BOHOYHHKA, HA PUCYHKE «B)»
NOAMUIINTE Ha3BaHWE (UBUOJIOTHYECKUX M3TMOOB MMO3BOHOYHHKA,
YKa)KUTE B KAKOM BO3PAacCTE U B CBA3U C KAKMM BUOM JACSATEIbHOCTH OHU

bopMupyrOTCS.

Puc.2 «I103BOHOYHBII CTOJIO



3apanue 3. Paccmotpure
puc.3  «CrtpoeHue

KOHCYHOCTHN»

HEMY.

19\

=1

7

Puc.3 Ctpoenue BepxHen

i

VT

BEPXHEU
caenanTe
COOTBETCTBYIOIIME TMOANUCU K

10
1

12

3
i<

15

1é

KOHCYHOCTHU

42

3ananue 4. Paccmortpure
puc.4 «CTpoeHue HUKHEN
KOHEYHOCTH» U CJIEJIANTE
COOTBETCTBYIOIIME MOANMCH K
HEMY.
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3apanme 5. Paccmotpure puc. 5 «Bua depena cnepeau u cOoKy»,
MOJIUIINATE COOTBETCTBYIOMME LUGPHI. Bblenure KpacHbIM I[BETOM
KOCTH JIMLIEBOTO OTJEJIa YEPENa, 3€JIEHBIM LIBETOM — KOCTH MO3TOBOIO
OTZENa Yeperna.

6

Puc. 5 «Bug uepena criepenu u cOOKy»

3amanme 6. Paccmorpure puc.6 «Uepen HOBOPOXKIECHHOTOR,
MOANUIINATE HAa3BaHWE POJAHUYKOB M HEKOTOPBIX 4YacTel ueperna.
OtBeThTe Ha Bompockl: 1) Uto Takoe poaHudok? 2) B kakoMm Bo3pacte
MPOUCXOAUT 3apacTaHue poAHUYKoB? 3) B dyem ¢yHKIIMOHATBHOE
3HAYECHUE POJHUYKOB?

Puc.6 «Uepen HOBOPOKIECHHOT O



ook wn
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KoHTpOJLHBIEC BONIPOCHI:

Kaknmuy Bu1aMu TKaHe# MpeACcTaBiIeHa B OpraHU3ME KOCTHAs
cuctema’?

HazoBute BuabI KocTei?

OxapakTepu3yuTe CriocoObl COeTMHEHUS KOCTEH.

KakoBo 3HaueHne KOCTHON CUCTEMBI?

[Tepeuncnure pazauyHbie (POPMBI MBIIIIII.

OxapakTepu3yuTe 3HAYEHUE MBIIIEYHON CUCTEMBL.
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IHPAKTHUYECKOE 3AHATHE NeS

3puTesibHBIN, BKYCOBOI M 000HSATEIbHBIH AHAJIN3ATOPBI.
CayxoBoii 1 BecTUOYJIAPHBINA aHaau3aTopbl. Koxka.

3agaumM: u3y4YuTh CTpOEHHE W (YHKIMU TJa3HOro s0Joka u
BCIIOMOTaTEJIbHOTO anmnapara

['maza, u3yuuth cTpoeHHME U (QYHKIMU OpraHu3Ma BKyca W
OOOHSAHMS,  HM3YYUTh  aHATOMO-(U3HOJOTHYECKHE  OCOOCHHOCTH
aHAJIM3aTOPOB CJIyXa W PaBHOBECHUS, U3YUUTh CTPOCHUE U (YHKIUU
KOXU

Teopernyeckas 4acThb:

AHaJIM3aTOp — COBOKYITHOCTh TPEX OT/JEIOB HEPBHOM CHUCTEMBI:
nepudepudecKoro, MPOBOJHUKOBOTO U IIEHTPAIBHOTO.

[lepudepuueckuii oTAEN aHAIM3aTOpa MPEACTABICH PEIENTOPAMH,
BOCIIPUHUMAIOIIMMHU BHEIIIHUE U BHYTPEHHUE Pa3IpaKeHUSI.

Bce peuentopel gensitcss Ha JIB€ TPYNNbl: JUCTAHTHBIE U
KOHTAaKTHbIC. [[UCTaHTHBIE  PEUEeNnTOpbl  CIOCOOHBI  BOCIPUHHUMATH
pa3ApaKeHUsi, HCTOYHHK KOTOPBIX HAXOAUTCS Ha 3HAYUTEIHHOM
pacCTOSIHUM OT OpraHu3Ma (3pUTENIbHBIC, CIyXOBBIE, OOOHSATEIIbHBIC
peuentopbl). KOHTaKkTHBIE pelienTOpPbI BO30YKIArOTCS npu
HETMOCPEICTBEHHOM COMPUKOCHOBEHUHM C MCTOYHUKOM pasapaxkeHus. K
HUM OTHOCSITCSI TAKTUJIbHBIE, TEMIIEPATYPHBIE, BKYCOBBIE PELETITOPHI.

Penientopsl TpaHCPOPMUPYIOT DHEPTHUIO PA3IPAKCHUS B IHEPTUIO
HEpPBHOTO wuMIyJbca. [IpuunHON BO3ZHUKHOBEHHS BO30YXKICHUS B
perenTope SBISETCA ACTOJISIPU3alUs €r0 MOBEPXHOCTHOM MEMOpaHbI B
pe3yJibTaTe  BO3JACHCTBHUS  pa3Ipakutesis. Ty  ACHOJSPHU3AIHUIO
HA3BIBAIOT PEIECNITOPHBIM, WU PEreHEPATOPHBIM, TOTEHIIMATIOM.

Ananranus - npucnocoOieHne K cuie pazapaxurend. [Ipoucxoaut
CHIDKCHUE JyBCTBUTEIBHOCTH peLenTopoB K MTOCTOSIHHO
JIEUCTBYIOIIEMY paszapaxkuTento. [Ipompuopenentopsl HE CHOCOOHBI K
aJlanTaiuu.

[IpoBOMHUKOBBI OTIEN aHAJIM3aTOpa MPEJACTaBICH HEPBHBIMU
MyTSIMH, TPOBOJSIIMMU HEPBHBIE HUMIYJBCh B IEHTPAIBHBIN OTHAEI
aHaJIu3aTopa.

IlenTpanbHbIi, WA MO3T'OBOM, oTael aHanu3aropa —
ompeaeieHHbIe 00JIaCTM KOPBhI OOJBIIOr0 Mo3ra. B KiIeTkax Kopbl
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OOJBIIIOTO MO3Ta HEPBHBIE UMITYJILCHl SIBISIOTCS OCHOBOW  JIJis
BO3HUKHOBEHMS ollymieHusi. Ha 0a3e omfymieHudl BO3HUKAIOT OoJiee
CIOKHBIE TMCUXUYECKUE aKThl — BOCHPHATHE, MPEACTABICHUE H
a0CTpaKTHOE MBIIICHHUE.

ITapnos M.II. Mo3roBoi KOHEL aHAIM3aTOpPa COCTOUT U3 JABYX
yacTei: sApa U nepudepruuecKux pPacCeIHHBIX HEPBHBIX JJIEMEHTOB,
pacrojararImxcs Mo BCel NOBEPXHOCTHU KOPbI TOJIOBHOT'O MO3ra.

[enTtpanbHas  yacTh  a”aiau3atopa  (SApO0)  COCTOUT U3
BBICOKOAN(D(PEPEHIIMPOBAHHBIX B (DYHKIMOHAIBHOM  OTHOILICHUH
HEWPOHOB, KOTOpPHIE OCYUIECTBIISIIOT BBICIIMK aHAIU3 W CHHTE3
uH(popmaImu, mocTynarIiei K HuM. PaccesHHbIE 2JIEMEHTHI MO3TOBOTO
KOHIIa aHaJIu3aTtopa TMpeacTaBleHbl MeHee auddepeHIIMPOBaHHBIMU
HEHpPOHAMU, CIOCOOHBIMU K BBITIOJIHEHHUIO TPOCTEHIINX (PYHKITHH.

Bce anHammuzatopel AensATCS  HAa  BHENIHUE MW BHYTPEHHHUE.
K BHEmIHAM aHaNM3aTopaM OTHOCST 3PUTENIbHBIN, CIIyXOBOU, BKYCOBOW,
OOOHSTEIbHBIN U KOXKHBIN. K BHYyTpeHHHM aHaIn3aTopam -
JIBUTATEJIbHBIN, BECTUOYISPHBIA W aHAIW3aTOp BHYTPEHHUX OPraHOB
(MHTEpOPELIENTUBHBIN aHAIN3aTOP ).

3puTeabHblii aHaau3atop. [lepudepruyueckuili oTnen 3puUTEILHOTO
aHanusatopa - (OTOpeuenTopsl, paCHOJOKEHHbBIE Ha CETYaTOM
o0oyouke Tya3a. HepBHbIE HMMMYJIbChI MO 3PUTEIBHOMY HEPBY
(MpOBOJHUKOBBIM OTHEN) MOCTYyHAlOT B 3aThUIOYHYIO 00JacTh —
MO3rOBOM OTJEN aHanu3aTopa. B HelipoHax 3aTbUTOYHON 00JIACTH KOPBI
OOJBIIOr0 MO3Ta BO3HUKAIOT MHOIOOOPAa3HbIE U Pa3IMYHbIC 3PUTEIIbHBIC
OLLYILLICHHS.

['1a3 cocTOUT M3 TNIa3HOTO A0J0Ka U BCIIOMOTAaTENIbHOIO amnmapara.
CreHky ry1a3HOrO s0J0Ka 00pa3yloT Tpu 0OOJOUYKHU: POTOBHIIA, CKIEpA,
win OenmodHasi, U cocyaucras. BHyTpeHHsis (cocyaucTas) o0Ooiouyka
COCTOUT M3 CETYaTKH, HAa KOTOPOM pPacHOJIOKEHBI (OTOPELEHTOPHI
(MaJIoYKU U KOJIOOYKH), U €€ KPOBEHOCHBIX COCYIOB.

B cocraB rnaza BXOIAT PEUENTOPHBIM ammnapar, HaXOISUIUNCS B
ceTyaTKe, M onTuyeckas cucrema. Onrudeckass  CHCTEMA Iiasa
IpejCTaBlieHa MepeaHed U 3aJIHeH MOBEPXHOCTHIO POTOBOM OOOJIOYKH,
XPYCTAIMKOM U CTEKIIOBHIHBIM TEJIOM. J[JI1 SICHOrO BUAEHHUS NPEAMETA
HE0O0XO0IMMO, YTOOBI Jydd OT BCEX €ro TOYEK IMajajidi Ha
cetyatky. [Ipucnocobnenue ria3za Kk SCHOMY BUACHUIO Pa3HOYIaJICHHBIX
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OpPEAMETOB Ha3bIBAIOT aKKOMOAAIMEN. AKKOMOAAIUS OCYIIECTBISETCS
nyTeM M3MEHEHMsS KPUBU3HBI XpycTaiauka. Pedpakiius — npesoMieHue
CBETa B ONTUYECKUX CpEJax Iiasa.

CylecTBYyIOT ABE INIaBHbIE aHOMAJIMU MPEJIOMJIIEHHUS JTy4€eil B ri1asy:
JATbHO30PKOCTh U OJIU30PYKOCTh.

[lone 3peHus — YIIOBOE€ MPOCTPAHCTBO, BHUJIMMOE IJIA30M IpHU
(UKCUPOBAaHHOM B3TJISA/IC U HEMOABUKHOM TOJIOBE.

Ha ceruatke pacnosnoxeHbl (oTopeuenTopbl: MNajoukd (C
MUTMEHTOM POJOIICHH) W KOJOOYKH (C TIMTMEHTOM WOJIOTICHH).
KonbGouku oOecrneunBalOT MHEBHOE 3pPEHHE M BOCIHPHUSITHE IIBETA,
MaJ0YKH — CyMEpPEUHOEe, HOYHOE 3pCHHUE.

YenoBek 00J1a1aeT CIOCOOHOCTHIO pa3ianyaTh OOJBIIOE KOJTUYECTBO
IIBETOB. MeXaHu3M IIBETOBOCIIPUATUS 1O OOIICNPUHATON, HO YKe
yCTapeBIIEH TPEXKOMIOHEHTHOM TEOPUM 3aKJIIOYAETCS B TOM, YTO B
3pUTENBHON CUCTEME MMEIOTCA TPU AaTYMKA, YyBCTBUTEIBHBIX K TPEM
OCHOBHBIM IIBE€TaM: KpacHOMY, JKeIToMy U cuHemy. Iloatomy
HOPMaJIbHOE IIBETOBOCHPHUSATHE Ha3bIBaeTcs Tpuxpomaszuei. [lpu
ONpPEACICHHOM CMEUIEHUH TPEeX OCHOBHBIX IIBETOB BO3HHMKAET
omyieHue 6emoro 1gera. [lpu Hapymenun paboThl OJHOTO WIH ABYX
JATYNKOB OCHOBHBIX IIBETOB TMPABUJIBHOIO CMEIICHUS I[BETOB HE
HAOII0/1a€TCSl U BO3HUKAIOT HAPYIICHUS [IBETOBOCHPUSITHUS.

Paznuuarot BPOXKICHHYIO u MPUOOPETEHHYIO bopMBI
nseToaHoma uu. [Ipu BpoxkAeHHON IBETOAHOMAJIMH YaIlle HaOJIr01aeTcs
CHIKEHME YYBCTBUTEIIBHOCTU K CMHEMY IBETY, a MPU MPUOOPETEHHOU
— K 3eneHoMy. [[BeToanomanus JlanbToHa (IaJIbTOHU3M) 3aKJTIOYAETCS
B CHUXEHMM YyBCTBUTEIBHOCTH K OTTEHKaM KPacHOrO W 3€JIEHOI0
BETOB. DTUM 3a0oseBanueM ctpaaatoT okoio 10 % myxuun u 0,5 %
KEHIIUH.

[Iporiecc BocmpusTHs I[Be€Ta HE OTPAHUYMBACTCS PpeaKIuei
CEeTYaTKU, a CYUIECTBEHHO 3aBUCUT OT OOpabOTKH TMOIYyYEHHBIX
CUTHAJIOB MO3TOM.

CayxoBoil aHAJIM3ATOP.

3HayeHHWE CIIYXOBOTO aHajlu3aTopa COCTOMT B BOCHPHUSATUH U
aHanu3e 3BYKOBBIX BOJH. Ilepudepuueckuit oTaen ciIyXxoBOro
aHanu3aTopa TMPEJCTABICH CHUPaIbHbIM (KOPTUEBBIM) OpraHOM
BHyTpeHHero yxa. CiyxXxoBble pelenTopbl CHOUPAIBLHOIO OpraHa


http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B0%D0%B7
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BOCIIPUHUMAIOT (DU3UYECKYIO DHEPTUIO 3BYKOBBIX KOJEOaHUN, KOTOPHIE
NOCTYNalOT K HUM OT 3BYKOYJIABJIUBAIOIICTO (HAPYXKHOE YXO) U
3BYKOIIEpeaatoero anmnapara (cpegHee yxo). HepBHblE HMITYJbCHI,
oOpasyromiiecss B pelentopax COUPAJIbHONO  OpraHa, 4epes
IPOBOJIHUKOBBI MyTh (CIyXOBOW HEPB) HIAYyT B BHCOYHYIO 00JIACTH
KOpBI OOJIBIIOTO MO3ra — MO3TOBOM OTJE] aHanu3zaTopa. B mo3roBom
OTZIeNIe aHaJIM3aTopa HEPBHBIE UMIYJbCHl TPEOOPA3YIOTCS B CIYXOBBIC
OLLYIICHUSI.
Opras ciyxa BKIIOYAaeT HAPYKHOE, CPEIHEE U BHYTPEHHEE YXO.

CtpoeHure Hapy>KHOTO yxa. B cocTaB Hapy»KHOTO yXxa BXOJIST yIITHAS
PaKOBHWHA, HAPYKHBIN CITyXOBOU MPOXO/I.

Hapy>xHoe yxo oT cpeaHero otaenseTcss bapabaHHOM MEPETOHKOM,
C BHyTpeHHEH CTOpOHBI OapabaHHas TMEpPENOHKA COEJUHEHA C
PYKOATKOM MOJIOTOYKAa. bapabaHHas mnepenoHka KoaeOyieTcss npu
BCSIKOM 3BYKE COOTBETCTBEHHO JJIMHE €0 BOJIHBI.

Crpoenue cpensero yxa. B coctaB cpemHero yxa BXOJUT CHUCTEMA
CIyXOBBIX KOCTOYEK — MOJIOTOYEK, HAKOBAJbHS, CTPEMEYKO, CIIyXOBas
(eBcTraxueBa) Tpyba. OmHA M3 KOCTOYEK — MOJOTOYEK — BIUICTEHA
CBOCM PYKOSATKOM B OapabaHHYIO TMEPENOHKY, JApyras CTOpOHa
MOJIOTOYKA COWJIEHEHAa C HakKoBaJIbHEHM. HakoBanbHs coeguHEHA CO
CTPEMEUKOM, KOTOpO€ MpWiIeraeT K MeMmMOpaHE€ OKHa TMpeaBepus
(OBaJILHOT'O OKHA) BHYTPEHHEN CTEHKH CPEIHETO yXa.

CiyxoBble KOCTOYKM YYacTBYIOT B Tepefaye  KoJieOaHui
OapabaHHOW TIEPENOHKH, BBI3BAHHBIX 3BYKOBBIMHU BOJIHAMHU, OKHY
npeaaBepus, a 3aTeM HA0JIUMpE YIUTKH BHYTPEHHETO yXa.

OKHO npenaBepurst PacIoOKECHO HA CTEHKE, OTACISAIONIEH CpEaHEE
yX0 OT BHyTpeHHero. Tam xe umeercs kpyrioe okHo. KomeOGanus
SHIO0MUM()BI YIUTKH, HAYABIIHUECS Y OBAJILHOTO OKHA, PACIIOCTPAHSIIOTCS
0 XOJaM YJIMTKH, HE 3aTyXas, 10 KPyIrjoro OKHa.

CTtpoeHre BHYTPEHHEro yxa. B cocTaB BHYTpPEHHEro yxa
(TabupuHTa) BXOAAT TpEIBEpUE, MOJYKPYKHBIC KaHAJIBl U YJIUTKA, B
KOTOPOM  pacmojioKEHbl 0COOBIE PELENTOphl, pearupyroime Ha
3BYKOBBIC BOJIHEI. [IpenjiBepre u mMoMyKpy>KHbIE KaHAJIBI K OpTaHy clyXxa
He oTHOcsATCA. OHU MNPEACTaBIAIOT CO0O0M BeCTUOYISIpHBIA ammapar,
KOTOPBIA Yy4YacTBYET B PETYJISIIUH MOJIOKECHUS TE€la B MPOCTPAHCTBE U
COXPaHCHUU PABHOBECHS.




49

Ha ocHoBHOII MeMmOpaHe CpeaHero Xoja YJIUTKH HUMEeTCs
3BYKOBOCIIPUHUMAIOIIWI anmnapar — CIHUpaIbHbId oprad. B ero cocras
BXOJST PELENTOPHBIE BOJIOCKOBBIE KIIETKH, KOJIEOAHUS KOTOPBIX
npeoOpa3yloTcsi B HEPBHBIE HMIYJbChI, PACIPOCTPAHSIOMIUECS TIO
BOJIOKHAM CIIYXOBOTO HEpPBA, U IMOCTYNAKOT B BUCOYHYIO JOJIO KOPBI
Oomnpioro Mosra. HellpoHbl BHCOYHOM MOJHM KOPBI OOJBIIOTO MO3Ta
OPUXOJAT B COCTOSTHUE BO30YXKJIEHMS, W BO3HUKACT OINIYIICHUE
3ByKa. Tak OCylmeCTBIAECTCA BO3AYIIHAS IPOBOAUMOCTD 3BYKa.

[Ipu BO3AyIIHONW NPOBOAMMOCTH 3ByKa YEIOBEK CIIOCOOEH
BOCHPUHUMATh 3BYKH B OUEHBb IIMPOKOM Jauana3zone — ot 16 go 20 000
KoJjiebanumii B 1 c.

KocTHas mpoBOAMMOCTE 3ByKa OCYIIECTBISIETCS 4Yepe3 KOCTH
yepena. 3BYKOBBIE KOJICOAHUsI XOPOIIO MPOBOASATCS KOCTAMM ueperna,
nepesaloTcs cpasy Ha NepuaIuMQpy BEpXHEr0 M HUIXKHETO XOJOB YJIUTKU
BHYTPEHHEI0 yXa, a 3aTeM — Ha DJHA0AUM]Y CpeaHero xoja.
[Ipoucxoaut konebaHWE OCHOBHOM MEMOpaHbl C BOJOCKOBBIMU
KJIETKaMH, B pe3yJbTaT€ 4YEero OHM BO30YXKIAIOTCS, W BO3HUKIIHE
HEPBHBIE HWMIYJbCHl B JAIBHEUIIEM [MEPEAAOTCA K HEWpPOHAM
TOJIOBHOT'O MO3Ta.

Bo3znyiiHast mpoBOAMMOCTG 3ByKa BIpa)K€HA JTy4Ille, YeM KOCTHaSI.

BKycoBOM 1 000HATEJIbHBIN AHAJTU3ATOPbI.

3HaueHWEe BKYCOBOI'O aHajau3aTopa 3aKIi4yaeTcs B ampoOanuu
[UIIA IIPU HEMOCPEACTBEHHOM COINPUKOCHOBEHUU €€ CO CIM3UCTOU
000JI0YKOM MOJOCTH pTa.

BkycoBble penenTopbl (mepudepudyeckuid OTAeN) 3al0KEeHbl B
SIUTENIUH CIU3UCTON 000J0UKH POTOBOM MoJIOCTU. HepBHBIE MMITYJIBCHI
N0 MPOBOAHUKOBOMY IIyTH, TJaBHBIM 00pa3oM OIyXJaroliemy,
JIMLIEBOMY U SI3BIKOIJIOTOYHOMY HEpBaM, IMOCTYIIAIOT B MO3rOBOM KOHEI]
aHaJIM3aTopa, pacloJlararolerocss B  OMMKaWIIEM COCENCTBE C
KOPKOBBIM OTAEJIOM OOOHSTEIHLHOTO aHAJIU3aTopa.

BxycoBble MOYKHM (penenTopsl) COCPEAOTOUYEHBI, B OCHOBHOM, Ha
COCOYKax sA3bIKa. bOibllle BCEro BKYCOBBIX PELENTOPOB HMMEETCSA Ha
KOHYMKE, Kpasx MW B 3aJHEM YacTu sA3blKa. Penentopel BKyca
pacroyiaratloTcsi TakKe Ha 3aJHEd CTEHKE TIJIOTKH, MSTKOM Heoe,
MUHAAIMHAX, HAATOPTAaHHUKE.



50

PaznpaxeHne OOHHUX COCOYKOB BBI3BIBAET ONIYIIEHUE TOJIBKO
CIaJKOro BKyca, APYTUX — TOJIbKO TOPbKOro U T. 1. BMecTte ¢ Tem
UMEIOTCSl COCOYKHU, BO30YKIE€HHE KOTOPBIX COMPOBOXKAACTCS ABYMS WM
TpPEMsI BKYCOBBIMU OLIYIICHUSMHU.

OOOHATENBHBIN aHANU3ATOP MPUHUMAET y4acTHE B OMNPEACIICHUU
3amaxoB, CBSI3aHHBIX C TOSIBICHHEM B OKPYXaIOIIEH cpelle Maxydux
BEILECTB.

[lepudepuueckuit ornen aHaauzaropa oopaszyercs 0OOHSTEIbHBIMU
penenTopamMu, KOTOpPbIE HAaXOIATCA B CIM3UCTOW OOOJOYKE TMOJIOCTH
HOca. OT OOOHATENBHBIX PEHENTOPOB HEPBHBIE HMMIYJIBCHl II0
IPOBOJIHUKOBOMY OT/ENY — OOOHSATEIbHOMY HEpPBY — IOCTYMHAalOT B
MO3rOBOM OTIEN aHalIu3aTopa — O00JAacTh KpIOYKa M THUIIOKaMIa
JUMOMYECKON CUCTEMBbI. B KOPKOBOM OTJieie aHaau3aTopa BO3HHUKAIOT
pa3IuyHbIE OOOHATEIbHBIC ONIYIIECHHUS.

Peuentopbl  00OHSIHUSA COCPENOTOYEHBI B OOJACTH BEPXHHUX
HOCOBBIX X0JI0B. Ha TOBEpXHOCTH OOOHSATEIBHBIX KJIETOK HMEIOTCS
PECHUYKH. DTO YBEJIMUYUBAET BO3MOXHOCTh MX KOHTAaKTa C MOJICKYJIaMHU
naxydux BeliecTB. PenienTopbl 00OHSHUS O4YEHb YYBCTBUTEIBHBI. TakK,
JUISL  TIOJYyYCHHS OIIyIICHWS 3amaxa JOCTaTOYHO, 4YTOOBI OBLIO
B030yxkJ1IeHO 40 penenTopHbIX KIETOK, MPUYEM Ha KaXIyl U3 HHX
J0JI’KHA JIEMCTBOBATh BCETO OJIHA MOJIEKYJIa TaXyyero BEIIeCTBa.

Omrymenne 3amaxa Mmpyu OJHOW M TOM K€ KOHIICHTPAIMH TaXydero
BEII[ECTBA B BO3/yX€ BO3HUKAET JIMIIh B MEPBBII MOMEHT €r0 JACHCTBUS
Ha OOOHATENBbHBIC KICTKH. B janpHEHIeM OIIyIIeHWe 3amaxa
ociabeBaeT. KonnuecTBO CIM3M B MOJIOCTH HOCA TaKXKe BIMSIET Ha
BO30YJIUMOCTh  OOOHATENBHBIX penenTopoB. [lpu  moOBBIIEHHOM
BBIZICIICHUM CIIU3M, HANpPHMEP BO BpeMs HACMOpPKa, IPOUCXOJIHT
CHHKEHHE YYBCTBUTCIBHOCTH PEIENTOPOB OOOHSHUA K TaxyduM
BEILECTBAM.

TakTHIBHBINA M TEMIIEPATYPHBINA AHAJIU3ATOPDI.

JeATenbHOCTh TAKTWIBHOIO aHAJIM3aTopa CBA3aHa C pa3jIuYCHUEM
Pa3JIMYHBIX BO3JECHCTBUMN, OKA3bIBAEMBIX HA KOXKY — IMPUKOCHOBEHMUE,
JABJICHUE.

TakTunbpHBIE penenTOpbl, HAXOASIIMECS HAa NMOBEPXHOCTH KOXKU U
CIM3UCTBIX  000JOYKax TOJOCTM pra ©W  HOca, o0O0Opa3yloT
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nepudepudeckuii oraen aHanuzatopa. OHM  BO30YXKIAlOTCS TIpH
MPUKOCHOBEHUM K HUM WJIM JIaBJICHUM HA HUX. [IpOBOAHUKOBBIN OTAEH
TaKTUJIBHOIO aHAJIU3aTopa IMPEJICTABIECH YYyBCTBUTEIbHBIMU HEPBHBIMU
BOJIOKHAMH, HAYIIMMH OT PEUENTOPOB B CIWHHOW (4Yepe3 3aJgHue
KOPEILIKU U 3aJJHUE CTOJIOBI), MPOIOIATOBATHIN MO3T, 3pUTENIbHBIE OYTPHI
1 HEHPOHBI PETUKYISAPHON (opmarinu. Mo3roBoit OTIeN aHaau3aTopa-
3aJHS LIEHTpajbHas W3BWJIMHA. B HEM BO3HUKAIOT TaKTHJIbHBIE
OIIYILCHHUS.

K TakTuiapHBIM penenTtopaM OTHOCAT OCSI3aTEIbHbIE TENbIA
(MEHCCHEPOBBI), PACIOJOKEHHBIE B COCYIaX KOXH, U OCS3aTEIbHBIC
MEHHCKH (MEPKEJIEBBI JUCKH), UMEIOIIUECS B OOJIBIIIOM KOJWYECTBE Ha
KOHYMKaxX maiblleB u r1y0. K penentopam [aBieHHS OTHOCST
mactuH4yarbie Tenpla (Ilaunnm), KOTOphie COCPEIOTOYEHBI B TITyOOKHUX
CIOSIX KOXH, B CYXOXWIMSAX, CBSI3KaX, OpIOIIMHE, OpbDKEiKe
KHIIIEYHUKA.
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ITPAKTUYECKAS PABOTA:

caenanTe

3apmanue 1. PaccMoTputre mNpenokKEeHHbId PHUCYHOK,

HEO0OXOIUMBbIE 0003HAUYECHHUS.

16 17

15

112 1314
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3aganme 2. KpaTkue cBeEeHUS O CTPOCHUU W (DYHKIMU OpraHa
3pEHHUsI 3aIMCaTh B TAOJIHUILY:
Yactu opraHa 3peHust [IpencrasiieH DyHKINU
1.  BcnomorarenbHbIY anmnapar:
a)  3alIUMTHBIA anmapar,
0) JBUraTelbHBIN anmapar,
B)  CIJIE3HBIM ammapar,

2.  I'ma3Hoe 50J10KO:
a)  000J0YKH
0) BHyTpeHHEE SIPO

3aganme 3. PaccMoTpure CXEMy 3pHUTEIBHOTO aHAIM3ATOPA.
Cnemnaiite 0003HaYEHHUSI K MPEITIOKEHHOMY PUCYHKY:
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3aganme 4. M3zyuute ¢usmnonoruto 3peHus. PaccMoTpute cxembl
pedpakuuu  TpU  HOPMAJIBHOM  3pPEHUM, TIPU  MHOMNUHU, MPH
runepmetrponun. CaenaiTe K pucyHkaMm HEOOXOAUMbIE 0003HAYCHHUS.

m

3amanme 5. [laiiTe ompenenceHWEe WIM KPaTKyl0 XapaKTEPUCTUKY
PUBEICHHBIM HUKE TEPMUHAM:
Axkxomooayus -
Junamamop -
Kenmoe namuo -
Crenoe nsammo -
T'unepmemponus -
Muonus -
Peppaxyus -
Konbouku -
Ianouku —
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3amanue 6. PaccmoTpuTe cXemy pacrnoJIOKEHHsS BKYCOBBIX 30H,
MIEPEUYUCIIUTE BKYCOBBIC PEIIENITOPHI (COCOUYKH) SI3bIKA:

opbkoe

Kicnoe

Caonésoe

Cnankoe

3amanue 7. JlaHHBIE O CTPOEHHUHM OpraHa cliyxa 3aluIldTe B
Ta0IUIly

HasBanue otnena Yem Beinoaasemas
MIPEACTABIECH byHKIMSA

1. HapyxHoe yxo.

2. CpenHee yxo.

3. BayTpeHHee yxo.
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3amanue 8. PaccMmoTpute mNpensioxKEHHbIM PUCYHOK, CHAEIANTe
HEO0O0XOIMMBbIE 0003HAUECHHUS.

Kanans v nonocty TekTOpHansHas

YAWTA MaMbpada
Bamnapuan || 5

amenbpans e .

CencopHee
HEAp oL

Kenyxnzony Bonocadas
Hepky KIEeTEE

3ananue 9. Paccmorpure pucyHok «Ctpoenue koxm». Caenaite
0003HavYCHUS
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KOHTpoOJIbHBIE BOIIPOCHI:

HazoBure yacTu oprana 3peHus.

JlaTmHCKOE Ha3BaHME Iiasa.

[lepeuncnure 000I0YKH TIA3HOTO SOTOKA.

[TokakuTe UX YaCTH Ha HATJISIAHBIX MTOCOOMSIX.

HazoBute cBeTOUYyBCTBUTEIBHBIC PEIICITOPHI I1a3a.

HazoBute u mokaxkute Ha Oapenbedax OTIAEIbl OpraHa ciiyxa U
PaBHOBECHSI.
7. T'me HaxomsaTcsi IIEHTPBI CIYXOBOTO W  BECTHOYISPHOTO

2 A

AHAJIN3AaTOPOB.
8.  Kakum o0Gpa3om mpouCXOaUT BOCIPUATHE 3ByKa?
9.  HaszoBute cOCTaBHBIE YAaCTH CIOEB KOXKHU.

10.  Ilepeuncnute GyHKIIMHU KOXH.
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IHPAKTHUYECKOE 3AHATHE Ne6

Kpossb

3agava: 3akpenuTh 3HaHUS 0 Mopdosioruu, GyHKIUAM, (PU3NKO-
XUMHYECKOM CBOMCTBE KPOBHU, €€ COCTABHBIM YACTSIM.

Teopernyeckas 4acrThb:

KpoBb - KUIKOCTb, HUPKYJIUPYIOIIasd B KPOBEHOCHOW CHCTEME H
nepeHocsas ra3pl U Apyrue pacTBOPEHHBIE BEIIECTBA, HEOOXOAMMBIE
s Metabonu3Ma Ju00 oOpa3yromuecs B pe3yiabTare OOMEHHBIX
IPOLIECCOB.

KpoBb coctouT wu3 mna3Mmbl (MpO3payHOM KUAKOCTH OJeqHO-
KEJITOrO 1IBETA) U B3BEILICHHBIX B HEH KJIETOUHBIX 3JIEMEHTOB. IMeeTcs
TPU OCHOBHBIX THUIIA KJIETOYHBIX 3JIEMEHTOB KPOBH: KPACHBIE KPOBSHBIC
KJIETKH (OPUTPOLUTHI), O€ible KPOBSHBIC KICTKH (JICHKOLMTHI) M
KpOBSIHbIE  TUIACTUHKK  (TpomOomuThl). KpacHbli 1BET  KpOBH
ONpEAENSIETCd HalMYUEM B JSPUTPOLUMTAX KPACHOTO MUTMEHTa
reMoryioouHa. B aprepusix, mo KOTOpPbIM KpPOBb, IOCTYMUBIIIASI B CEPJLIE
U3 JIETKUX, TIEPEHOCUTCS K TKaHSIM OpPraHu3Ma, FeMOTJIOOMH HAaCHIIIECH
KHCJIOPOJOM M OKpAIIIEH B SAPKO-KPACHBIM LIBET; B BEHAX, MO KOTOPHIM
KpOBb TMPUTEKAET OT TKAHEH K CepAlly, T'€MOTJIOOMH MPaKTUYECKU
JIMIIEH KUCIOPO/Ia U TEMHEE T10 I[BETY.

KpoBb - [OBOJNBHO BSI3Kasg KUJKOCTh, MHPUYEM BS3KOCTh €€
OMpPEIETAETCS COJICPKAHUEM IPUTPOIIUTOB U PACTBOPEHHBIX O€NKOB. OT
BA3KOCTU KPOBHU 3aBUCAT B 3HAUYUTEIHHOM MEpE CKOPOCTh, C KOTOPOH
KpOBb MPOTEKAET 4Yepe3 aprepur (MOJIyyNpyrue CTPYKTypbl), H
KPOBSHOE JlaBlieHHE. TeKy4ecTh KpOBH OMNPENENAETCS TaKXKe ee
IUIOTHOCTBIO M XapaKTepOM JBUKEHHUS PA3JTUYHBIX THUIOB KIIETOK.
JIeKoUTBI, HAIPUMEDP, ABUKYTCS MOOAUHOUYKE, B HEIOCPEIACTBEHHOU
OJM30CTH K CTEHKaM KpPOBEHOCHBIX COCYJIOB; SPUTPOLMTHI MOTYT
nepemMeniaTbCsad Kak IO OTIEIBHOCTH, TaK W TPYyINIaMH Hamojgooue
YIOXKEHHBIX B  CTONKY MOHET, CO3JaBas aKCHAJIbHBIA, T.€.
KOHLEHTPUPYIOLIUHCA B IIEHTpe cocynaa, MoTok. OO0BeM KpoBH
B3POCJIOTO MY>KYMHBI COCTABJISAET IPUMEPHO 75 MJI HA KMJIIOTpaMM Beca
TeNa; y B3POCION >KEHIIMHBI 3TOT MOKA3aTeab PAaBEH NPUMEPHO 66 MIL.
CooTBeTCTBEHHO OOLIMKA 00bEM KPOBU Y B3POCIOrO0 MYXYUHBI - B
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CpeaHeM OKoJIo 5 11, 0oJjiee TOJOBHHBI 00BhEMa COCTABIISIET IIa3Ma, a
OCTajibHas 4acTh MPUXOJUTCS B OCHOBHOM Ha 3PUTPOIUTHI.

DYyHKIHU KPOBH

OYHKIMU KPOBU 3HAYUTEIBHO CIOXKHEE, YeM IPOCTO TPAHCIIOPT
NUTATEIbHBIX BEHIECTB W OTXOA0B Merabomu3mMa. C  KpPOBBIO
NEPEHOCATCS  TaKKE€  T[OPMOHBI, KOHTPOJHUPYIOIIHME  MHOXKECTBO
KU3HEHHO BAXKHBIX MPOIIECCOB; KPOBb PETYIUPYET TEMIIEPATYPY TeJa U
3aIlUIIAET OPTaHU3M OT MOBPEXKACHUN 1 MH(MEKIUN B 11000 €ro 4acTu.

TpancnoprHas pyHkuusi KpoBu. C KpOBbIO U KPOBOCHAOKEHUEM
TECHO CBS3aHbl MPAKTUYECKH BCE MPOLECCHI, UMEIOIIUE OTHOIICHHUE K
MUIIEBAPEHUIO U JABIXaHUIO - IBYM (PYHKIIHUSIM OpraHu3Ma, 6€3 KOTOPbIX
KHU3Hb HEBO3MOKHA. CBSI3b C JIbIXaHUEM BBIPAXKAETCS B TOM, UTO KPOBb
obecrieynBaeT razooOMEH B JIETKMX M TPAHCHOPT COOTBETCTBYIOIIMX
ra3oB: KHUCIOpPOJa - OT JIErKAX B TKaHW, JHUOKCUJA Yriepojaa
(yriaekucnoro rasza) - OT TKaHEW K JIETKUM. TpaHCIOpPT MUTATEIbHBIX
BEILIECTB HAYMHAETCS OT KaIMWUISIPOB TOHKOTO KUIIIEYHHUKA; 3/1€Ch KPOBb
3aXBaThIBACT MX M3 MHIIEBAPUTEIIBHOTO TPaKTa M IMEPEHOCUT BO BCE
OpraHbl W TKaHW, HaYWHAasg C TEYECHH, TJI€ MPOUCXOIUT MOIUDUKAIIUS
MUTATEIbHBIX BEIIECTB (TJIFOKO3bI, AaMHUHOKUCIJIOT, >XUPHBIX KHCIOT),
OpuYeM KIETKM TI€YEHU PETryJUpPYIOT HUX YpPOBEHb B KpPOBH B
3aBUCUMOCTH OT MOTPEOHOCTEN opraHu3Ma (TKaHEBOTO METa0OoJIM3Ma).
[lepexon  TpaHCHOPTUPYEMBIX  BEIIECTB U3 KPOBU B  TKaHU
OCYIIIECTBIISAECTCS B TKAHEBBIX KaMWLISApPax; OJHOBPEMEHHO B KPOBb W3
TKaHEW TOCTYIAIT KOHEUHBIC MPOJYKThI, KOTOPHIE JaJI€€ BBIBOISATCS
yepe3 IMOYKM ¢ MOYOM (HampuMep, MOYEBMHA W MOYEBasl KHCIIOTA).
KpoBb MepeHoCUT Takke MPOAYKTbl CEKPEIUU SHIOKPUHHBIX KEJe3 -
TOPMOHBI - U TE€M CaMbIM OOECIEUMBAET CBS3b MEXKIAY pPa3IUYHBIMU
OpraHamMu U KOOPJMHAIUIO UX JIeSITEILHOCTH.

Peryasinusi TeMneparypsl Tesaa. KpoBb Urpaer Kir04eBy0 poib B
noJA/AepKaHUU TTOCTOSHHOM TEMIIEpaTyphl Tejla y TOMOMOTEPMHBIX, WU
TEIJIOKPOBHBIX, OPTraHU3MOB. TemmepaTypa 4YeJOBEUECKOro Tejia B
HOPMaJIbHOM COCTOSIHMM KOJIEOJIETCSI B OYEHb Y3KOM HMHTEPBAJIE OKOJIO
37° C. BoiaenieHue U MOTJOUICHUE TEIUIa PA3IMYHBIMU yYaCTKaMU Tejla
JIOJDKHBI OBITH COAIaHCUPOBAHBI, UTO JOCTUTACTCA MEPEHOCOM TeIlia C
NOMOIIBI0 KPOBU. LIeHTp TeMmepaTypHOU peryJisiiiuyd pacrojaracrcs B
TUIIOTaJIaMyce - OTAENE MPOMEKYTOUHOTO MO3Ta. DTOT IIEHTP, obJamas
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BBHICOKOM  YyBCTBUTEJIBHOCTBIO K  HEOOJBIIMM  U3MEHEHUAM
TEMIEpaTypbl, MPOXOMSIICH Yepe3 HEro KpPOBH, PETyIUPYyeT Te
(U3HOIOTUYECKHUE TPOLIECChl, MPH  KOTOPBIX  BBIACIACTCS WU
noryiomaercss temio. OIWH M3 MEXaHW3MOB COCTOUT B PEryJsIUAH
TEIJIOBBIX TMOTEPh UEpPe3 KOXKY MOCPEACTBOM HU3MEHEHUS JAUaMeTpa
KOXHBIX KPOBEHOCHBIX COCYJIOB KOKHM U COOTBETCTBEHHO 00bEMa KPOBH,
NpoTEKarolle BOIU3KU MOBEPXHOCTH Teja, T/ie TEIIo jierue Tepsercs. B
ciydyae HUHQPEKIUU ONpEeACTCHHbIE MPOAYKTHl KU3HEIESITEIbHOCTU
MHUKpPOOPTaHU3MOB JTMOO MPOJYKTHI BBI3BAHHOTO MMM pacmaja TKaHeu
B3aUMOJICHCTBYIOT C JIEUKOIIMTaMU, BbI3bIBAsI OOpa30BaHUE XUMUUYECKUX
BEILIECTB, CTUMYJHUPYIOIIUX IIEHTP TEMIEPaTypHOU peryjisiiuu B
roJIOBHOM Mo3re. B pesynpraTe HaOMIOJaeTCAd MOABEM TEMIEPATYpPhI
TeJla, OLIYIIAaeMbIM KakK Xap.

3amura opraHusmMa oOT mnoBpexaeHMd u uHpekuuu. B
OCYIIECTBIICHUH H3TOW (PYHKIMH KPOBHM OCOOYIO pOJIb HIparoT
JEHKOUUTHl JBYX THUIOB: TOJUMOpP(HOSIAEpHbIE HEUTPOPMIBI U
MOHOIIUTBHL. OHM  YCTPEMJISIIOTCA K  MECTY TOBPEXKACHUA U
HAKaIUIMBAIOTCsl BOJW3M HEro, MpuYeM OOoJiblllasg 4YacTh ATUX KIETOK
MUTPUPYET M3 KPOBOTOKA YEPE3 CTEHKHU OJIU3JIEKAIUX KPOBEHOCHBIX
cocyioB. K MecTy TOBpeXIEeHHS UX TPUBICKAIOT XUMHYECKUE
BEILIECTBA, BHICBOOOXKIAEMbIE MOBPEKICHHBIMU TKAHSIMU. JTH KIIETKU
CITOCOOHBI MOTJIONIATh OAKTEPUHU U pa3pylIaTh UX CBOUMH (hepMEHTaAMHU.

Takum 00pa3oM, OHU MPEHSATCTBYIOT PACIPOCTPAHCHUIO MHDEKIINU
B OpraHU3ME.

JIeHKOIUTHI MPUHUMAIOT TAKKE YUacTHE B yAAICHUU MEPTBBIX WU
MOBPEXKICHHBIX TKaHeu. [Iporecc moromieHust KJIeTKOW OaKTepuu WM
¢parMeHTa  MEpPTBOM  TKaHWM  Ha3bIBaeTcss  (paromurTo3oM,  a
OCYIIECTBIISAIONIME €ro HEUTPOohUIbI M MOHOIUTHI - (haroruTamu.
AKTHUBHO (aroiuTUPYIOMMUI MOHOIIMT HA3BIBAIOT Makpodarom, a
Heltpodusn - mukpoparom. B Ooprbe ¢ umHpekuuei BaxHas pPOJIb
NPUHAJICKAT O€lIKaM IUIa3Mbl, a HWMEHHO HMMYHOIJIOOyJIMHAM, K
KOTOPBIM OTHOCHUTCSI MHOKECTBO CIEIU(UUECKUX aHTUTEN. AHTUTENA
0o0pa3yloTcsi JpyrMMU THUIAMU JICUKOLMTOB - JHUMGOUUTAMU U
MIa3MaTHYECKUMH KJIETKaMH, KOTOPbIE aKTUBUPYIOTCS TIPH TMOTMa aHUN
B OpraHu3M CHeIUUYECKMX AaHTUTEHOB OaKTepUATBHOTO  WIIH
BUPYCHOIO TIPOUCXOXKJICHUS (MO0 NPUCYTCTBYIONIMX Ha KIJETKAX,
qy>KepOJIHBIX JUIS JaHHOTO opraHu3Mma). BeipaboTka mumdoruTaMu
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AHTUTEN MTPOTHUB AHTUTEHA, C KOTOPBIM OPTaHU3M BCTPEUYAECTCA B IEPBBIN
pa3, MOXKET 3aHSITh HECKOJIBKO HEAEIb, HO MOJIYYEHHBI MMMYHHUTET
COXPAHAETCA HAAOJIr0o. XOTA YPOBEHb AaHTUTEI B KPOBH 4EpE3
HECKOJIbKO MECALIEB HAYMHACT MEIJICHHO I1aJaTh, NPU IOBTOPHOM
KOHTaKT€ C AHTUI€HOM OH BHOBb OBICTPO pacTeT. OTO SBJICHHE
HAa3bIBACTCA HMMMYHOJIOTHYECKOW MamAThIO. [Ipm B3ammopencrBum C
AHTUTEJIOM MUKPOOPTaHU3MBbI JIMOO CIUIMAIOTCSA, TUOO0 CTAaHOBSTCA OoJee
ySI3BUMBIMU JJIs1 morjonieHus ¢arouuramu. Kpome Toro, anturena
MEIIAIOT BUPYCY MPOHUKHYTH B KIIETKA OPTraHU3Ma XO35IMHA.

pH xpoBu

pPH - »T0 moxka3zarenb KoHIEHTpanuu BojgopoaHbix (H) uOHOB,
YUCJICHHO pAaBHBIN OTpHIaTeIbHOMY Jorapupmy (oOo3HaAYaEeMOMY
JATUHCKOW OYKBOW «p») A3TOM BeNMYUHBI. KMCIOTHOCTh M IIEIOYHOCTD
PacTBOPOB BhIPAXKAIOT B €AMHUIAX KAkl pH, nMmeromien quana3on ot 1
(cunbHasg kuciora) g0 14 (cunpHas wmenouys). B HOpMme pH
apTepuaIbHOM KpPOBHU COCTaBisgeT 7,4, T.. OJIM30K K HEUTPAIbLHOMY.
BeHo3Hass KpoBb HM3-32 PACTBOPEHHOTO B HEM AMOKCHAA Yriepojaa
HECKOJIbKO 3akuciieHa: auokcun yriaepoga (CO2), oOpasyromuiics B
X0/le METabOJMYECKHX TMPOIECCOB, TMPU PACTBOPEHUH B KpPOBH
pearupyet ¢ Bojo# (H20), o6pa3zys yronpayto kuciaoty (H2CO3).

ITonnepxxkanue pH kpoBH Ha IOCTOSSHHOM YPOBHE, T.€., APYTUMH
CJI0OBaMH, KHUCJOTHO-IIEJIOYHOTO PAaBHOBECHS, WCKIIOYUTEIHHO BaXKHO.
Tak, ecniu pH 3ameTHO mamaer, B TKaHSIX CHIXKAETCS AKTUBHOCTH
(dbepMeHTOB, 4YTO oOmacHo s opraHu3Mma. M3menenue pH kposwu,
BBIXOJIAIIICE 3a paMKW HHTepBana 6,8-7,7, HECOBMECTUMO C >KU3HBIO.
[Tonnepkanuio  3TOro  MOKa3aTedss HAa  MOCTOSSHHOM  YPOBHE
CIIOCOOCTBYIOT, B YAaCTHOCTH, IIOYKH, I[IOCKOJIBKY OHH TI0 Me€pe
HaJJOOHOCTH BBIBOAST U3 OpraHU3Ma KUCIOTHI MM MOYEBUHY (KOTOpas
naer menovHyro peakuuro). C npyrout ctoponsl, pH moanepxkuBaercs
Oysarojmapsi MNOPUCYTCTBUIO B IUIa3M€ ONPEACICHHBIX OEIKOB U
AIEKTPOJIUTOB, o0J1aIaroIux OypepHbIM  JelcTBHEM (T.e.
CITIOCOOHOCTBIO HEUTpaIM30BaTh HEKOTOPHIA HU30BITOK KHCIOTHI WJIU
IIEJI0YH ).

DuU3HMKO-XMMHYECKUE CBOMCTBA KPOBH.

[[noTHOCTh 1EABHOM KpPOBM 3aBUCUT TJIABHBIM 00pa3oM OT
COJICp)KaHUs B HEH JPUTPOIUTOB, OEIKOB M JUNUAOB. L[BeT KpoBuU
MEHSIETCST OT ajoro J0 TEMHO-KPACHOTO B 3aBUCHUMOCTH  OT
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COOTHOIIEHHUS OKCUTCHUPOBAHHOM (aJI0M) U HEOKCUTEHUPOBAHHOM (opm
reMorioOnHa, a TakXe TMPUCYTCTBUS JICPUBATOB TE€MOTJIOOMHA -
METreMoryioonHa, kapOokcuremMorinoomna u 1. A. Okpacka IUIa3Mbl
3aBUCUT OT MPUCYTCTBUS B HEW KPACHBIX M KENTBIX MUTMEHTOB -
IJIaBHBIM 00pa3oM KapOTHHOUJOB M OWIMpyOuHa, OOJIBIIOE KOJI-BO
KOTOPOTO MpH MATOJOTMU NpHUAAET IUIazMe KENThIM 1BeT. KpoBb
NpeACTaBIsieT CcO00M KOJTOMAHO-TIOJUMEPHBIN PacTBOpP, B KOTOPOM
BOJa SIBJSIETCA  PACTBOPUTENEM, COJM U  HU3KOMOJEKYJISIPHbIC
OpraHWYecKHe 0-Ba IJla3Ma - PACTBOPEHHBIMU BEIIECTBAMH, a OCIKU U
UX KOMIUIEKCHI - KOJUIOMAHBIM KOMIOHEHTOM. Ha moBepXHOCTH KJIETOK
KPOBH CYILIECTBYET JABOMHOMN CJIOM AJIEKTPUUYECKUX 3aPsI0B, COCTOSIINMI
U3 TMPOYHO CBA3aHHBIX C MEMOpPAaHON OTpULIATEIbHBIX 3apA/IOB H
ypaBHOBEIIMBAIOMIET0 UX AUQPEGY3HOTO CIOS TOJOKUTEIBHBIX 3apsI0B.
3a CUéT JABOMHOTO ANEKTPUUYECKOTO oS BO3HUKAET
ANEKTPOKUHETUYECKU TMOTEHIMAN, KOTOPbIA HWrpaeT BaXXHYIO POJIb
cTa0WIM3aluy KIETOK, MpeaoTBpaias ux arperanuto. [Ipu ypennaenuun
MOHHOM CWJIBI IJIa3Mbl B CBSA3W C MOMaJaHWEM B HEE MHOT03apsAHBIX
MOJIOKUTEIBHBIX HOHOB AU(QY3HBIM CIOH CXKUMaeTcss u  Oapwep,
OPENATCTBYIOIIMI  arperaiuu  KIJIETOK, CcHuWwkaercs. OaHum U3
MPOSIBICHUNT ~ MUKPOTETEPOT€HHOCTH  KPOBU  sIBIIsIeTCA  (peHOMEH
ocefgaHus ApuUTporuToB. OH 3aKIOYAETCs B TOM, YTO B KPOBU BHE
KPOBEHOCHOTO pyciia (eclii MpeAoTBPAIlIEHO €€ CBEPThIBAHUE), KIETKU
0CelatoT (CEAEMEHTUPYIOT), OCTABJISSL CBEPXY CJIOM IJIa3MBbl.

Cxopocts ocemanuss spurpouutoB (CODJ) Bo3pacraetr mnpu
pPa3IMYHBIX 3a00JIeBaHUSIX, B OCHOBHOM BOCHMAJIMTEIBLHOIO XapakTepa, B
CBA3M C H3MEHEHHEM OeJKoBOro cocraBa Iasmbl. OcegaHuio
SPUTPOIIMTOB  MPEAUIECTBYET HMX arperauuds ¢ 00pa3oBaHUEM
ONpeACNEHHBIX CTPYKTYp THIA MOHETHBIX CTOJIOMKOB. OT TOro, Kak
npoxoaut wux ¢opmupoBanre, u 3aBucuT COD. KoHueHTpalus
BOJIOPOJIHBIX MOHOB IIJIa3Mbl BBIPAXKAETCA B BEJIMYMHAX BOJOPOJHOTO
noKa3aresis, T.e. OTPUIATEILHOr0 Jiorapu(dma akKTUBHOCTH BOJIOPOIHBIX
noHoB. Cpennuii pH kpoBu paBusercs 7,4. [loanep;kanue MocTOSTHCTBA
ATOM BeNUYUHBI Oo0dblIOe (U3MOJI. 3HAYCHHE, TIOCKOJbKY OHa
OTIPeACISIET CKOPOCTH OYEHb MHOTHX XHUM. M (PU3.-XUM. TMPOIECCOB B
OpraHu3Mme.

B nopme pH aprepunansnont K. 7,35-7,47 BeHo3Hou kpoBu Ha 0,02
HUXKE, COJAEpKaHHe HPUTPOUUTOB 00biuHO umeeT Ha 0,1-0,2 Oonee
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KMCIIYEO PEaKIuio, yeM 1uia3ma. OqHO U3 BAXKHEUIIMX CBOWCTB KPOBH -
TEKy4eCTh - COCTaBIsIeT TpeAMeT u3yueHus Ouopeosnoruud. B
KPOBEHOCHOM pYCJi€ KPOBb B HOpME BeJET ceOst kak He HproToHOBCKas
KUJKOCTb, MEHSIOLIAs CBOIO BSI3KOCTb B 3aBHUCHUMOCTU OT YCIJIOBUMN
TeueHus. B CBSI3M ¢ 3THM BSI3KOCTh KPOBU B KPYIHBIX COCyAaX U
KamuuIspax CYLIECTBEHHO Pa3InyaeTcsi, a MPUBOJUMBIE B JIMTEPATYPE
JaHHbIE IO BSI3KOCTU HOCST YCJIOBHBIM XapakTep. 3aKOHOMEPHOCTH
TEUEHUs] KpOBU  (PEoJIOTUS  KPOBH)  M3Y4YEHbl  HEJOCTATOYHO.
HeHbroTOHOBCKOE TOBEEHNE KPOBU OOBACHSIETCS OOJBIION 00BEMHOIM
KOHIICHTpAllUeW KJIETOK KpPOBH, WX aCUMMETPHUEH, MPUCYTCTBUEM B
riazmMe OeskoB U Apyrumu ¢daktopamu. M3mepsiemas Ha KanmUIspHBIX
BUCKO3UMETpax (C JMaMEeTpOM Kamuwuisipa HECKOJbKO  JECSATHIX
MUJUIMMETPA) BI3KOCTb KPOBHU B 4-5 pa3 BbIII€ BI3KOCTU BO/IBI.

[Ipy maronorum W TpaBMax TEKy4eCTb KpPOBU CYIIECTBEHHO
U3MEHSIETCSl  BCIEACTBUE  JIEHCTBUSL  ONpEAENEHHBIX  (HaKTOpPOB
CBEPTHIBAIOINICH CHUCTEMBbI KPOBU. B OCHOBHOM paboTa 3TON CHCTEMBI
3aKJII0YaeTcsl B (PEPMEHTATUBHOM CHHTE3€ JIMHEHHOTO TojiuMepa -
¢dabpuHa, 00pa3yIOLIEro CEeTYATyI0 CTPYKTYPY U MHPHUIAIOIIETO KPOBU
CBOICTBA CTYJHS. DTOT «CTYACHbY» UMEET BSI3KOCTh, B COTHU U THICAYU
MPEBBIMIAIONIYI0 BSI3KOCTh KPOBU B JKHUJIKOM COCTOSIHUH, TMPOSBIISET
NPOYHOCTHBIE CBOMCTBA MU BBICOKYIO aJAr€3MBHYIO CIIOCOOHOCTBH, YTO
MO3BOJISIET CTYCTKY YIEpKMBAThCS HA paHe H 3aluinath e€ OT
MEXaHHUeCKNX moBpexaeHnid. OOpa3oBaHHE CTYCTKOB Ha CTEHKax
KPOBEHOCHBIX COCYJIOB IPH HApYILIEHUU PaBHOBECHUS B CBEPTHIBAIOLIECH
CUCTEME SIBIISIETCS OAHON U3 MPpUYUH TpoMO030B. OOpa30BaHUIO CTYCTKA
¢ubpruHa MpPEenATCTBYeT MPOTUBOCBEPTHIBAIONIAS CHCTEMa KPOBH;
paspyliieHre oOpa30BaBIIUXCS CT'YCTKOB IMPOMCXOAMUT MOJA JEHCTBUEM
¢ubpuHONIUTUUECKON cucTembl. OOpa3oBaBIIMCS CryCTOK (puOpuHa
BHAYaJIe UMEET PHIXIIYIO CTPYKTYPY, 3aT€M CTAHOBUTCS 00Jiee IIIOTHBIM,
POUCXOJIUT PETPAKIIMS CTYCTKA.

KpoBb 001a1a€T HEKOTOPHIMU OCOOCHHOCTSIMU:

-3a MpeJenamMu COCYAUCTOro pycia, o0pa3yercs BCE€ OCHOBHBIC
YacTH KPOBH;

-MEKKJICTOYHOE BEIIECTBO TKAHU - JKHUJIKOE;

-00JIbIIasl YaCTh KPOBH MOCTOSTHHO HAXOJAUTCS B JIBIDKCHHUM.

BHyTpeHHss 4acTh OpraHuU3Ma COCTOUT M3 TKAHEBOM >KMJIKOCTH,
auMdsl 1 kpoBHU. VX cocTaB TecHEHITUM 00pa3oM CBSI3aH MEXIy COOOM.
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OIHAaKO MMEHHO TKAaHEBAs KUJIKOCTH SBJSETCA WCTUHOW BHYTPECHHEU
CpElIOM  4YEJIOBEYECKOTO0 OpraHu3ma, IOTOMY 4TO TOJIBKO OHa
KOHTAKTUPYET CO BCEMU KJIETKAMU OpPTraHU3Ma.

Cormpukacasicb ¢ 3HIOKapJIOM COCYJOB, KpOBb, OOecIieunBas HX
KU3HEHHBINA MPOIECC, OKOJIBHBIM ITyTEM BMEIIMBAETCSI BO BCE OPraHbl U
TKaHU CKBO3b TKAHEBYIO )KUIKOCTb.

Bona sgBisieTcst cocTaBHOM M OCHOBHOM J0JIEH TKAHEBOM KUIKOCTH.
B xaxxgom yenoBedeCcKOM opraHu3Me Boja cocrtasisgeT Oonee 70% ot
BCEM MACCHI TeJIA.

B opranusme - B BOAE, HaxOIATCS PACTBOPEHHBIE MPOIYKTHI
oOMeHa, TOPMOHBI, Ta3bl, KOTOPBIE MOCTOSIHHO TPAHCIIOPTUPYIOT MEXKIY
KPOBBIO U TKAHEBOM KHUJKOCTBIO.

N3 sTorO ciienyer, 4TO BHYTPEHHSS Cpea OpraHu3Ma MpeICTaBiIseT
co0OM HEKHU TpPaHCIOPT, BKIIOYAIOMMK B ce0s KpoBOOOpallleHHE U
JIBW)KEHUE MO OJHOW WENH: KPOBb - TKAHEBAsl XKUJKOCTh — TKaHb -
TKaHEeBas KUJIKOCTh-TUM(a-KpPOBb.

Ha sToM mpumMepe 4eTKO BUIHO, HACKOJIBKO KPOBb TECHO CBsI3aHA C
auMdoi U TKaHEBON KHUIKOCTHIO.

Heob6xomuMo 3HaTh, 4YTO IUTa3Ma KPOBHM, BHYTPUKJIECTOUHAS M
TKaHEeBas KUJIAKOCTh UMEIOT OTJIUYUTEIbHBIN APYT OT Apyra coctan. Uto
U ONpeieisieT MHTEHCUBHOCTh BOJHOIO, 3JIEKTPOJUTHOTO M MOHHOTO
oOMeHa KaTHOHOB M aHMOHOB MEX]y TKAHEBOU KHUIKOCTHIO, KPOBBIO U
KJIETKaAMH.
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INPAKTUYECKAS YACTb:

3apanme 1. VM3yuute ¢puznosornueckue nokazarein KpOBH:

HaumeHnoBaHue ucciie1oBaHus dusnonoruieckne
COD 1-16 mm/gac
I'emorioOuu 120-150 r/n
DPHUTPOLHTHI 3,5-5*10 B n

IIB. moka3arenn 0.8-1.0
I'ematokput 40-58% u 36-42%
JIeiKOIINTHI: 4,9-9,0*10° B tutpe
HEHTPOPUIbHEIC:

MUEJIOLUTHI OTCYTCTBVIOT
METAHUEIOIUTHI OTCYTCTBVIOT
MAJIOYKOSAAEPHBIE 1-6%
CETrMEHTOSLIEDHBIC 45-70%

bazodwnisl 0-1%

D03UHODMITEI 0-5%

JIumdonuTsl 18-40%

MOHOIIUTEI 2-9%
[I;mazmaTnueckue KIeTKH 0-0.5%
TpoMGOLUTHI 180-320* 10° B mutpe
Petukynonursl 1-10%

1.

2.

B w

o

3ananue 2. BriOepurte u3 npeayioKEHHBIX YTBEPKIACHUU BEpPHBIC
u otMeThbTe ux 0:

JlenkomuTHl -

(GbOpMEHHBIC JJIEMEHTBHl KpPOBH,

CaMOCTOSITEIIbHOMY TNIEPEIBUKEHUIO.
JletikormutapHast ¢opmysa - 3TO MPOILEHTHOE COOTHOIICHUE BCEX
BUJIOB JICMKOILIUTOB.
[Tedens - MmecTo 00pa30BaHUS SPUTPOIIUTOB U JICHKOIMTOB.

IIponiecc moryomeHnss 1 NepeBAPUBAHUS UYKEPOJAHBIX YACTHIL -

3TO (arouTo3.

CIIOCOOHBIE K

COD 3aBUCHUT HE OT CBOMCTB 3PUTPOLIUTOB, a OT COCTABA ILJIa3MBl.
K arpanynouutram oTHOCATCS TUMQPOIUTH U MOHOLIUTHI.
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3aganue 3. M3yunTe Ma30K KpPOBH YEIOBEKA, K PHUCYHKY
MOANMUIINATE 0003HAYECHUS:

3ananue 4. CoctaBbTe rpadonorudeckyro cxemy «CoctaB KpOBWY:

KPOBb

~

3ananmue S. Vzyuute Qa3pl cBEpThIBAaHUS KPOBU. 3AIMHUIIATE CXEMY
CBEpPTHIBAHUS KPOBU
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3aganme 6. BctaBbTe B peasioKeHUs MPOMYIIEHHBIE OYKBBI

~ Ilma3ma kpoBu, mumeHHast Oemka GUOpHHOTEHA — BTO :
~  OTHOCHTENHHOE TIOCTOSHCTBO COCTaBa KPOBH M €€ (DH3HKO-XMMHIECKHX CBOMCTB HA3BIBACTCS

- B HacToAIIES BpEMA H3BCCTHO HC MCHEC [I)aKTOPOB, IIPHHHUMAKONIHAX Y9aCTHE B
CBEPTEIBAHHH KPOBH.

— OCHOBHBIM KOMIIOHEHTOM (PUOPHHOIHTHIECKOH CHCTEMBI SIBISIETCS

- B MewmbpaHax 3pHTPOITHTOB IFO/IeH ¢ TpeThel TPYIIoH KPOBH HaXOJIATCS arTIOTHHOTEHBI
, @ B IL1a3M¢ — aITJIFOTHHHHEL .

- B MemOpaHax 5pHTPOITHTOB pe3yc-TONOKHTEILHBIX JIFO/IEH BCeT/ia PACYTCTBYET OeoK

- Bropas 0epemeHHOCTH pe3yc OTpUIATENbHON KEHITHHKL. BHOBD peOEHOK pe3yc-ToNoKUTeNeH. Y
HETO pa3BHBACTCS

KoHTpOJIbHBIC BONIPOCHI:
1. OcHoBHBIE PYHKIIUUA KPOBH?
2. CoctaB kpoBu?
3. Cocras 1ia3mbi?
4. OcMOTHYECKOE U OHKOTHYECKOE JABIICHUE KPOBH?
5. Y aenbHbIN BeC (OTHOCUTEIIbHAS INIOTHOCTh) M BSI3KOCTh 1€JIbHOU
KpOBH?
6. DpUTPOLUTHI, UX MOP(OJIOrnYecKas XapaKTepUCTUKa?
7. OyHKUWH 3pUTPOLUTOB?
8. Jlefiko1uThl, ©X MOpGoIOoruIecKas XapakTeprucTrKa?
9. ®yHKIWYU JIEMKOIUTOB?
10. TpomOGo1UTHI, UX MOPGHOTOTHUECKAS XapaKTEPUCTHKA?
11. ®ynkunu TpoMOOIUTOB?




68

IHPAKTHYECKOE 3AHATUE Ne7

CepaeuHno-cocyaucras cucremMa

3agauya: wu3yuuTh TOMOTrpaduio, CTPOCHHE CcepAla, COCYJOB,
BXOJAIIMX W BBIXOJAIIMX W3 CEPALA, 3aKPENUTh 3HAHUS O CTPOCHUH U
(GYHKIIMOHAJIBHBIX OCOOCHHOCTSAX apTepHUid, BEH, KATUJUISIPOB.

TeopeTnueckasi 4acThb:

CepiedHO COCYyaUCTasi CHCTEMa — 3TO COBOKYITHOCTh OPraHOB,
KOTOpPBIE OTBEUAIOT 32 00ECTICUCHNE UPKYIISAIINH KPOBOTOKA B
OpraHM3Max BCEX KUBBIX CYIIECTB, B TOM YHCJIE y YCIOBEKA. SHAUCHUE
CEPJICYHO COCYIUCTONU CUCTEMBI OYEHb MACIITA0HO /I OpTaHU3Ma B
IIeJIOM: OHA OTBEYACT 3a MPOIIECC KPOBOOOpAIIEHUSI M 32 00OTaIlCHNE
BCEX KJICTOK OpraHW3Ma BUTaAMUHAMHU, MHHEPaJIaMHA B KHCIOPOJIOM.
BrBog CO3, oTpabOTaHHBIX OPraHMYCCKUX M HCOPraHMICCKHUX BEIISCTB
OCYIIECTBIIIETCS TOXKE C MIOMOIIBIO CEPJICIYHO COCYTUCTON CUCTEMBI.

XapaKTEePUCTHUKA CEPJICYHO COCYJIUCTON CUCTEMBbI

OCHOBHBIMH  COCTABJISIONIUMH CEPACYHO COCYAUCTON CHUCTEMBI
SBJISIIOTCSL CEPAIIE M KPOBEHOCHBIE cocyabl. KitaccuduimpoBath coOCy bl
MOXHO Ha CaMble MEJIKME (Kamwuisipbl), CpeAHUE (BEHbI) U KPYIIHbIC
(apTepun, aopTa).

KpoBb poXOIUT MO MUPKYJIUPYIOIIEMY COMKHYTOMY KPYTY, TaKOe
JIBMKEHHE MPOUCXOAUT Oyiarojapsi padore cepjama. OHO BBICTYINAET B
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pOJIM CBOEOOPA3HOI0 HAcoca WX MOPIIHSA M 00JaaeT HarHeTaTeIbHON
CIIOCOOHOCTHI0. bnaromapss Tomy, 4YTO MpolECC KPOBOOOpaleHUs
HEIMPEPBIBEH, CEPACYHO COCYJIUCTAasi CHUCTEMA U KPOBb BBIMOJIHSIIOT
KU3HEHHO BakKHbIC (PYHKIIUH, & UMEHHO:

« TPAHCTIOPTUPOBKY;

« 3AIIUTY;

« TOMEOCTAaTUYECKUE (PYyHKIIUH.

KpoBb O0TBeuUaeT 3a JIOCTaBKY U MEPEHOC HEOOXOAMMBIX BEIIECTB:
ra3oB, BUTAMUHOB, MHUHEPAJIOB, METa0OJIUTOB, TOPMOHOB, (PEPMEHTOB.
Bce  mepeHocuMble  KpPOBBIKO  MOJEKYJBl  MPAKTUYECKH  HE
TpaHC(POPMUPYIOTCS U HE U3MEHSIOTCS, JIUIIb MOTYT BCTYNUTh B TO WJIH
MHOE COCIMHEHHE C OCJKOBBIMU KJIETKaMH, TE€MOTJIIOOMHOM W
NEPEHOCUTHCS YK€ BHUIOU3MEHEHHBIMHU. TpaHCHOPTHYIO (PYHKIIHIO
MOYHO pa3/IeNuTh Ha:

o IBIXaTEJIbHY IO (u3 OpraHoB JIbIXaTEIbHON CUCTEMBI
O2 mepeHOCUTCS B KAXKAYIO KIETKY TKaHeW Bcero oprannsma, CO,; — u3
KJIETOK B OPTaHbI JIbIXaHUs);

o MUTATEIbHYIO (MEPEHOC MUTATENbHBIX BEIIECTB — MHUHEPAJIOB,
BUTaMHUHOB);

« BBIICJIUTENIBHYIO (HEHYXKHBIE MPOJYKTHI OOMEHHBIX MPOIIECCOB
BBIBOJIATCS] U3 OPTraHU3Ma);

« PETYJSATOPHYIO (0OECIeUeHNEe XUMUUYECKUX PEaKIUi C MOMOIIIBIO
TOPMOHOB U OMOJIOTUYECKH aKTUBHBIX BEIIECTB).

3alUTHYIO0 (QYHKIUIO TAaK)KE€ MOKHO Pa3JeIuTh HA:

« paroruTapHyto (JIEUKOIUTHI (PAroUTUPYIOT Uy KEPOJAHBIC KIECTKU
Y UHOPOJIHBIE MOJICKYJIbI);

« IMMYHHYIO (QHTHTENa OTBEYAIOT 3a YHUYTOXKEHUE U OOphOy C
BUpycaMH, OakTepusiMd U JIIOOOW MOMaBIlle B OpPraHW3M YeJIOBEKa
UHQPEKIHCH);

« TEMOCTAaTUYECKYIO (KPOBOCBEPTHIBAEMOCTH ).

OO6nacTh pa3MelieHus cepamna — IrpyaHas kietka. OT Hero 3aBUCUT
BCA cepAedyHO cocynuctas cuctema. Cepile 3auuiieHo pedpamu u
OPAKTUYECKH TOJHOCTBbIO MOKPBHITO JerkuMu. OHO TMOJBEPKEHO
HEOOJIBIIIOMY CMEIIICHUIO Oy1aroiaps MoAIep>KKe COCY10B, YTOOBI HMETh
BO3MOYXHOCTh B MpOIIECCE COKpallleHus ABUTathcs. Cepare sBIsSeTCS
MBIIIIEYHBIM OpPraHOM, Pa3JEJICHHBIM Ha HECKOJIBKO MOJIOCTEH, MMEEeT
maccy 10 300 r. Cepaeunas cTeHka oOpa3oBaHa HECKOJBKUMH CIIOSIMU:
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BHYTPCHHHUI HA3bIBACTCA DSHAOKAPJAOM (POUTENHI), CpPeaHU —
MHUOKApA — SBJSETCA CEPACYHOM MBIIINEH, HApPY>KHbIA Ha3BaH
snukapAaoM (Tun TKaHu — coenuHuTenbHblid). I[loBepx cepaua
NPUCYTCTBYET €IIe OJUH CJIOW-000JI04YKa, B aHATOMHUHU €€ Ha3bIBAIOT
OKOJIOCEPJACYHON CYMKOW WM MepukapaoM. BHemHsis 000g04Ka
NOCTAaTOYHO IUJIOTHAsl, OHA HE PACTATUBAETCS, YTO MO3BOJISET JIMIITHEU
KpPOBU HE 3allOJIHATh cepaue. B mepukapae ectb 3aKphiTas NOJOCThb
MEXKJIy CJIOSIMHU, 3allOJIHEHHAs JKUIAKOCTbIO, OHA 00ECIEUMBAET 3AIIUTY
OT TPEHUSA B MPOLECCE COKPAILICHUM.

CocraBisironue cepama — 3TO 2 OPEACEpAdss U 2 KEIyJIoYKa.
Paznenenue Ha mpaByr0 W JIEBYIO CEPJICUYHYIO YaCTH IPOUCXOJHUT C
IIOMOIIBIO CIUIOIIHOW HEeperopoiaku. st mpeacepauii U KeiryI04YKOB
(mpaBoif U JIEBOM CTOPOHBI) MPEITYCMOTPEHO COSTUHEHHE MEXIy cOOOM
OTBEPCTUEM, B KOTOPOM HaxoauTcs kianaH. OH UMEET 2 CTBOPKHU C
JIEBOM CTOPOHBI W HA3BIBAETCA MUTPAIBHBIM, 3 CTBOPKM C IIPaBOM
CTOPOHBI — HAa3bIBACTCA TPUCKYNMHUAAIbHBIM. OTKpBITHE KJIAMAHOB
MPOUCXOJUT TOJBKO B TOJOCTh JKEIYJOYKOB. OTO MPOUCXOJUT
Onmaromaps CyXOXWJIbHBIM HUTSM: OJIMH KOHEIl MX NPHUKPEIICH Ha
CTBOpPKAax KJAIlaHOB, JIPYrOM — HAa COCOYKOBOM MBIIIEYHON TKAaHH.
CoCOYKOBBIE MBIIIIBI — BBIPOCTHI HAa CTEHKaX KeayAo4koB. [Iporecc
COKpAIIECHUSI KEIYAOYKOB M  COCOYKOBBIX MBI IPOUCXOIUT
OJHOBPEMEHHO M CHUHXPOHHO, MPU 3TOM HATATHUBAIOTCA CYXOKHJIbHBIC
HUTHU, YTO MPENITCTBYET JOMYCKY OOpaTHOrO KPOBOTOKA B MIpEACEPIus.
B neBoMm xenynouke HaXOOUTCS A0pTa, B MMPABOM — JIETOYHAsA apTEpHs.
Ha BbIXOZE€ 3THX COCYJIOB NPUCYTCTBYIOT MO 3 CTBOPKH KJIalaHOB
nosysiyHHoU opMbl. X pyHKIIMS — oOecreueHre KpoBOTOKA B a0pTy
U JieroyHyro apreputro. OOpaTHO KpoBb HE IOMajaaer Osarojaps
3aIIOJTHCHUIO KJIAMTAHOB KPOBBIO, PACIIPSIMIICHUIO UX U CMBIKAHUIO.
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ITPAKTUYECKAS YACTb:

3apnanue 1. Chenaiite noanucu K pucyHKy «CTpoeHHE cepauay.
OTBeTHTE HA CIEAYIOLIUE BOMPOCHI:

1) Yro Takoe KJamaHbl cepjlla, KaKOBO HUX (DYHKIIMOHAIBHOE
Ha3HAYECHHUE.

2) Kakue knanaHbl ObIBAIOT U TJI€ OHU PACIIOararoTcs.

3) Uro Takoe nepukapa?

4) IlepeuncnuTe Kak Ha3bIBalOTCS 3 000JIOYKU CEeplia.

Pucynok 1. Crpoenue cepaia
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3apnanue 2. Caenalite noanucu K pucyHky «IIpoBoasiias cucrema
cepaLay.

13

Pucynok 2. [TpoBoasias cuctema cepia

3ananue 3. BcTraBpTe B peMIIOKEHNS TPONYIICHHBIE CI0BA:
Macca cepAria B3pOCIoTo UCIIOBCKA rpaMM.
Buyrpennuii cioii cepiia — 3o
Cpennuii cioit cepa — MHOKapA oOpa3oBaH

TKaHBIO.

OxkomnocepaeyHast cyMKa — 3TO .
Mexay nipaBbIM IpeJicEPAREM H MIPABBIM JKEIYI0UKOM PACIIOIONKEH
KJIAIIaH.

Mexay 1eBEIM NpeJICEPAUEM H JIEBBIM JKEIIyI0UKOM PACIIONIOXKEH
150154 KJIalaH.

B ocHOBaHHH a0pTHI U JIETOYHOI'O CTBOJIA PACIIOIOKEHBI

KJIaIIaHBI.

B npaBo#i nosioBHHE cepAlia KpoBb BCETa

Kposs 13 Maioro kpyra KpoBooOpamieHHs BO3BpaIIaeTcs B CEPIIIIE 110

BCHaM.
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3ananme 4. Mzyunre nBrkeHne KpoBu 1o BeHaMm. [lepeuncnure

(bakTopbl, CIOCOOCTBYIOIINE IBUAKEHUIO KPOBU MO BEHAM:

1)

2)

3)

3aganme S. M3yuute da3pl cepAcYHON ACATEIHHOCTH, 3alIOJHUTE
PEJIOKEHHYI0 TaOIHILY:

da3bl
CEpJICYHOIr O
UKJIa

JmATenbHOCTh

[Iepemeienue
KPOBH

CtBOpuatsie
KJIaTlaHbl

ITomynyHHBIE
KJIaIaHbl

1.Cucrtona
peaCeP A

2. Cucrona
KEJTYT0UKOB:

a) (¢aza

HaTPSIKEHUA,
0) daza

HN3THaHUuA

3. OOmas
naysa

KoHTpOoJLHBIEC BONPOCHI:

1- HazoBuTE BUIBI KPOBEHOCHBIX COCYIOB.
2 - OTau4us B CTPOCHUU apTepUil U BEH.
3- [lepeuncnuTe CiIOU CTEHKU CEpALIa.

4 - HazoBuTE BUBI APTEPUATBHOTO JIABJICHUSI.

5- CTpoeHue NpOBOAAIIEH CUCTEMBI Cep/ilia
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ITPAKTUYECKOE 3AHATHUE Ne8

AHATOMUA JLIXaTEeJLHON cucTeMbl. DU3HO0JI0TUA ALIXaTeJILHON
CHCTEMBbI

332!3‘13: HN3YYNUTb HA HArJLIIHBIX IIOCOOMSIX ITOJIOJKCHHUE U CTPOCHHC
OpraHoOB JAbIXaHU:I.

TeopeTnyeckass 4acTh:

KuzHp opraHusma BO3MOXKHA JIMIIb MPU YCIOBUU IOCTOSHHOTO
NOCTYIUIEHUSI JHEPTrHM, KOTOpas HEoO0Xoauma Jisi BCEX IPOIECCOB
KU3HEJEATeIbHOCTH. OHa TOCTOSIHHO pacXoJyeTcss W oOpasyercs B
pe3yJibTaTe OHOJOTHMYECKOr0 OKHCICHUS TMUTATENbHBIX BEIIECTB,
BCJICJICTBUE YEro coBeplIaeTcs paboTra Bcex opraHoB Ttena. [l
OOJIBIIIMHCTBA OKUCIUTEIBHBIX MPOILIECCOB, MPOUCXOASAIIUX B OPraHU3Me
YeJI0BeKa, HEOOXOJUMO HEMPEPHIBHOE MOCTYIJIEHUE KUCIOPOJa, a MpH
OKHCJICHUU BEIECTB 0O0pa3yloTcs MPOJYKTHI pacrana, B TOM YHCIIE
VTJICKUCIBIA Ta3, KOTOPbIH HEOOXOJMMO YIalsiTh W3 OpraHu3Ma.
OOMeHHBIE TPOIECCHl MEXIy OpPraHu3MOM U BHEIIHEH Ccpeoi,
CBSI3aHHBIE C HEMPEPHIBHBIM MOCTYIJIEHUEM KHUCIOPOJa U BBIIACICHUEM
YTJIEKUCIIOTO Ta3a MOJYyYWIM Ha3BaHUE - JbIXaHUE. ITO MHOTO3TAITHOE
gaBieHUEe. Pa3nuyaloT BHEIIHEE [bIXaHHE, KOTOpOE 3aKIoyaercs B
oOMeHe BO3/yxa MEXIy JETKMMHU M OKpyKaromieh cpeaoil. 'azooomeH
MEXy ajlbBeoJlaMHd M KpOBBIO, 1O 3akoHaM Jud@dy3uu, Ha3bIBAIOT
BHYTPEHHUM JIbBIXaHUEM, a TMpPOLECcChl MNOTPEOJICHUsI KHUCIOpOJia
KJIeTKaMM U3 TKaHEH U BBIJACICHHWE MPU ITOM YIVIEKUCIOro Trasa -
TKaHEBBIM JIbIXaHUEM. be3 MUl 4eioBeK MOXKET MEePEeXUTh 0ojiee ABYX
MecseB, 0e3 Boabl - 3-4 aHsA, a 0e3 apixaHus He Oosee 7 mMuHYT. bes
JBIXaHUSI KW3Hb HEBO3MOXKHA, KaK HEBO3MOXEH U OOMEH BEIIECTB.
[TocTynienue Kuciopoaa v yAajaeHHUE YIIIEKUCIOro ra3a OCyIEeCTBIISIOT
OpTraHbl JbIXaHUS.

Opranbl IbIXaHUs CIIYXaT JJIsl TOCTaBKH C BJABIXa€MBbIM BO3IyXOM
KHCJIOPOJa B KPOBB U BBIBEJICHUE YTIICKHUCIIOTHI.

Opranbl AbIXaHUSI BKJIIOYAIOT: BO3IyXOHOCHBIE MTyTH U COOCTBEHHO
OpraHbl JIbIXaHUs — Jerkue. Bo3ayXOHOCHBIE MyTH B CBOIO Ouepe.lb
NOAPa3ACISIOTCS Ha BEpXHUE (MOJIOCTh HOCA W TJOTKY) M HUXKHUE
IbIXaTeNbHbIE yTH (TOPTaHb, Tpaxesi U OPOHXH).



75

2. IToaocTh HOCA.

% ITonocth HOCca
MIEPETrOPOAKOMN
paszensiercss Ha  JIBE
MOJIOBUHBI. Kaxnas
MIOJIOBUHA HOCOBOH

MOJIOCTH  OTKPBHIBACTCS
HApYXXy  HO3Apeu, a
K3aId CcoOoOImaeTcs ¢
HOCOBOM 4YaCThIO TJIOTKHU
pr TOMOIIM XO0aH. B
MOJIOCTU HOCa HUMEIOTCS
BEPXHSIS, CpefaHsAs U

( ’-’*Q,L \k ’ o ) '_.‘l HHOKHAA HOCOBB{G

PAaKOBHHBI, BEPXHUM,
CpPEIHUM U HUKHUK HOCOBBbIE XOAbl. [10J10CTh HOCA BBICTJIaHA CIM3UCTOU
000JIOYKOW C MEpIATeIbHBIM JIHUTEINEM C 3aJI0)KCHHBIMH B HEH
CIW3UCTBIMM JKEJIE3aMU M XOPOIIO pPAa3BUTOM BEHO3HOM CETHIO.
bnarogapss a3ToMy, TPOXOIAIIMKA Yepe3 IMOJIOCTh HOCa BO3AYX

e

COTPEBAETCA, YBIAXKHIETCS U OUUIIAETCS OT IbUIH.

B HOCOBOI MOJIOCTH Pa3IMYAIOT JBIXAaTEIbHYIO U OOOHSATEIBHYIO
obmactu. K nprxatenpHOW 00JIaCTH OTHOCSATCS HUXKHUE, CpEIHUE
HOCOBBIC PAaKOBUHBI M HOCOBBIE XOJbl, & K OOOHSTEIbHON - BEPXHHE
HOCOBas paKkoBUHA 151 HOCOBOU XOJI. JOMOJIHUTENbHBIM
MPUCIIOCOOICHUEM Il BEHTWISIMU BO3AyXa CIYyKaT OKOJIOHOCOBBIC
Ma3yxu, KOTOpPbIE TaK)K€ BBICTJIAHBI CIU3UCTOW 000J0YKOM. DTO —
BEpXHEUENIOCTHAS Ta3yxa, JoOHas Tma3zyxa, KIWHOBHUIHASA Iazyxa H
AYENKHU pelieT4aTon Koctu. Kpome monocTtu Hoca pasinyaroT TaKXkKe U
HapyXHbII HOC. OH COCTOMT M3 XPSIIEH U KOCTEU, CHAPYKU MOKPHIT
KOXKeH, a M3HYTPH BBICTJIAH CIM3UCTON 000j0ukoi. B HemM paznuyaror
KOpEHb, BEpPXYIIKYy M COUHKY Hoca. HuxHue dyacTu OOKOBBIX
MOBEPXHOCTEN HOCAa 00Pa3yroT KPbUIbsl HOCA.

3.T'opTans.
CkesneT ropTaHu COCTOUT U3 XPAIIEH: HEMApHBIX - IMUTOBHUIHOTO,
MIEPCTHEBUIHOTO XPSIICH, HAATOPTAaHHUKA U TTAPHBIX — YePIATOBHIHBIX,
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POXKKOBUJHBIX W  KIMHOBUIHBIX  xpsmed. IluTtoBuaHeii  u
MEPCTHEBUJIHBIA XPSIIU COCIAUHSIOTCA APYr C JAPYrOM IPU MOMOIIHU
MePCTHEBUIHO-ILIUTOBUIHOTO CyCTaBa. Mexny OCHOBaHHEM
‘ i ¥ 4YEepHAJIOBUAHOIO Xpsllia M

MJIACTUHKOM
MEPCTHEBUHOIO  Xpsllia
oOpazyercs
' TIepCTHEUYEpNATIOBUIHBIC
cyctaBbl. OT BHYTpPEHHEU
MTOBEPXHOCTHU yria
. IIATOBUAHOTO  Xpsia K
“*' TOJIOCOBBIM OTPOCTKaM
| YCPIAIOBUIHBIX  XPSIICH
" NpPOTATHBAIOTCA
" ronocoBsle CBA3KH. Ilpm
\ '\ IBUKCHUU
YepHajJOBUIHBIX  XpsIIIei
MoJ  JEUCTBUEM  MBIIII]
ropTaHU TOJIOCOBAs IIIEJIb
MOXET CYXHUBAaThbCSI M PACIIUPATHCA, YTO BBI3BIBACT KOJIEOAHUS
MIPOXOISIIETO BO3ayXa (3ByKOOOpa3oBaHMeE).

MBIIbl TOPTaHU MOJPA3ACISIIOTCS Ha: MBIIIIBI, CY>KUBAIOIINE

TrOJIOCOBYIO eI (JatepanbpHas NepCTHEeUEpNaIOBUIHAS,
HIATOYEPIIaIOBUIHAS, TTONIEpEeYHas U KOChI€ YePIaJOBUIHBIC MBIIIIHI),
MBIIIIIBI, pacmmpsrone TOJIOCOBYIO 10 (N1 (3agHss

MEepCTHEUEPNATIOBUIHAS, IIIUTOHAATOPTAHHAS  MBIIIIBI),  MBIIIIIBI,
M3MEHSIONINE  HATSKEHHE  TOJIOCOBBIX  CBSI30K  (HEPCTHEBUIHO-
IIUTOBUIHAS Y TOJIOCOBAS MBIIIIIIHI).

[Tonocte ropTanu 1o (Qopme HAMOMHHAET IECOYHBIE Yachl: B
CpeHEM OTJEJIE OHA CYXKEHA, a KBEPXY M KHU3Y paciuupeHa. BepxHuii
pPaCIIMPEHHBIM yYaCTOK HOCUT Ha3BaHUE MNpPEAABEPUS TOPTaAHHU,
CYy’)KEHHasi 4acThb Ha3bIBA€TCS COOCTBEHHO TOJOCOBBIM ammapaTom,
KOTOPBIM OIPAaHUYEH CBEPXY MPEAABEPHON CKIIAAKOM, CHU3Y T'OJIOCOBOM
CKJIQJIKOM, MEXKIY KOTOPBIMHU PACHOJIOKEHO YIIIyOJeHUE — KeIydoueK
ropraHd. Mexnay JByMS TOJIOCOBBIMM CKJIQJAKaMH PACIIOJIOKEHA
rojiocoBasi Iejib (camasi y3Kasi 4acThb NOJIOCTH ropTanu). HuxHwmii
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PaCIIMPEHHBIM  OTHEN HA3bIBACTCA MOATOJIOCOBOM  IMOJIOCTBIO U
IPOJIOJKAETCS B TPAXELO.

4. Tpaxest u OpOHXH.

Tpaxes HaunHaerca Ha ypoBHe Mexnay VI-VII menHsimu
no3BoHKamMu. Ha ypoBHE V TpyaHOTrO IO3BOHKA Tpaxes HNEIUTCS Ha
npaBblil ¥ JIEBBIN Opouxu (Oudypkanus Tpaxen). OCHOBY CTEHOK Tpaxeu
U TJIaBHBIX OPOHXOB COCTAaBJISIIOT XPSIIEBBIE IMOTYKOJbIA, OTKPBITHIC
K3a1M, KOHI[bI KOTOPBIX COEAUHEHBbl  COEOWHUTEIbHO-TKAHHOU
nepenonkor. K stomy Mecty mnpunexur numeBon. JliMHa Tpaxeu
coctaBisieT 9-11 cm, quamerp — 15-18 mm. M3HyTpHu Tpaxes u OpoHXH
BBICTJIAHBl ~ CIIU3UCTOM  OOOJIOUKOHM, TOKPHITOH  MeplaTeIbHbIM
AIUTEIUEM, CHAPYKH - COSTUHUTEIIbHO-TKAHHOW 000JI0YKOM.

Kaxnapiii ryiaBHbI OpOHX, BCTyMasi B JIETKOE, JEJIUTCS Ha JI0JIEBbIC
OpoHXM TO 4ucay aojei jerkoro. IlpaBeiii OpoHX AenuTcs HaA TpH, a
JIEBBIM Ha JiBa J0JIeBBIX Oponxa. [[oneBbie OpOHXU JEsATCA Ha OpOHXU
CErMEHTapHBIE B COOTBETCTBUM C KOJIMYECTBOM CETMEHTOB B KaXKJIOU
noine  yerkoro.  CerMeHTapHble  OpOHXM  pa3BETBISIIOTCS  HA
cyOcerMeHTapHbIe, a OHU B CBOIO OYepe/]b Ha MEXJIO0JIbKOBbIE OPOHXH,
OT MEXJIOJBKOBBIX OPOHXOB OTXOJAT JOJBbKOBBIE OPOHXHU, OT KOTOPBIX
OTBETBJISIFOTCSL KOHEYHBIE OpOHXHMOJBl.. B KOHEUHBIX OpoHXMOIax
OTCYTCTBYIOT XpsIlEBbIC IJIACTUHKHU. Bce OpoHXHM, HAYMHAS OT TJIaBHBIX
OpOHXOB M 3aKaHYMBasi KOHEYHBIMU OpOHXHOJAMH, OOpa3yioT
OpOHXHAJIBHOE AEPEBO, CIyKallee I MPOBEACHUS BO3AyXa K JIETKUM U
OT HETO.

5. Jlerkoe. IlieBpa.
Jlerkoe sBIgEeTCSs mMapHbIM opraHoM. Kaxmoe
Jerkoe umeer (GopMmy HENmpaBUIBHOTO KOHYyca U
MMEET OCHOBaHME (HAMpPaBJICHO BHU3) U BEPXYIIKY
(3akpyrjieHHas, HampaBjeHa BBEpX). Y JErKoro
pa3IMYaoT CJICAYIOIIME TOBEPXHOCTU: peOEpHYIO
(mpuyiexxuT K pedpam),  auadparmaiabHyIO
(mpuiIeXuT K auadparMe) U MeAUadIbHYI0 (COCTOUT
U3 TI03BOHOYHOM M CPEIOCTeHHOM uacteil). Ha
MEIUAIBHOM MOBEPXHOCTH JIETKOTO PAaCIOIaratoTCs
BOpOTA JIETKOT'0, 4yepe3 KOTOPhIE B JIETKOE BXOMST
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OpoHXM, JIETOYHAsi apTepusi U HEPBBI M BBIXOJSAT JICTOYHBIE BEHBI U
auMdatrueckue cocyanl. 11o merodHoil aprepuu MPOUCXOAUT MPUTOK
KpPOBU K JIETKOMY JUIsl Ta3000MEHa, MO JIErOYHBIM BE€HaM, OOOraieHHast
KHCJIOPOJOM KpOBb IOCTYMAET B JieBoe mpeacepaue. Kaxmoe nerkoe
cocTouT u3 aojie. [IpaBoe jgerkoe UMeeT Tpu J0JIM (BEPXHSSL, CPEIHSIS U
HWDKHSIS), JIEBOE JIBE JOJM (BEpXHsISI W HWKHAA 10au). Kaxnas moms
ClaraeTcs U3 CETrMEHTOB, KOTOpPbIE OTHAEJIEHb JpPyr OT Jpyra
COCJIMHUTEIIbHO-TKAHHOW TEPEropoJKOM M HMEIT 000CO0JICHHBIC
OpOHXM M COMPOBOXAAIONIUE UX cOCyAbl. CErMEHThI COCTOSIT U3 JOJIEK.
OT KOHEYHBIX OPOHXHMOJ OTXOMST JbIXaTeIbHBIC OPOHXHUOJIBI, KOTOPHIC
OTJIMYAIOTCSI OT KOHEYHBIX TE€M, YTO HA HX CTEHKAaX MOSBIISIOTCS
anbBeosibl. Kaxmass anpBeosia B CBOKO  O4YEpElb COCTOUT U3
aJbBEOJIIPHOTO XOJIa W aJbBEOJSAPHOrO MEIIOYKA, CTEHKAa KOTOPOIo
OIUIETEHA TYCTOW KalWUIAPHOM CE€ThiO. Yepe3 CTEHKY allbBEOJI
coBepIIaeTcs ra3o00mMeH. J[pixarenbHble OPOHXHONBI, C OTXOIAIIUMHU OT
HUX aJIbBEOJISIPHBIMU XOJAaMH W MENIOYKAMH, HPOUCXOMSIIIUMU U3
OJIHOM KOHEYHOM OpOHXHUOJIBI, 00pa3yoT CTPYKTYPHO-
(YyHKIIMOHAIBHYIO €UHUILY JIETKOTO — @ y u H y ¢. OCHOBHAsT (PyHKIIUS
JIETKUX — Ta3000MeH (oOoramieHne KpoBr KUCIOPOIOM U BBIBEJACHUE U3
He€é  yriaekuciaoTel). Ho  (Qusmosormyeckas pojb JIETKUX  HE
OTpaHUYMBAETCS ra3000MeHOM. JIerkue ydacTBYIOT B OOMEHE BEIIECTB
(BOAHOM, JIMITUHOM U COJIEBOM C PETyJISIIIMel XJIOpHOro OaiaHca), 4To
UMEET 3HAUCHHE B MOAACPKaHUU KUCIOTHO-IIEJIOYHOTO PaBHOBECHUS B
opranu3me. Jlerkve akTUBHO BIIMSIIOT HA HAMOJHEHUE KaMmep cepjla
KpOBBIO, T.K. TECHO CBSI3aHBI C CEPJIIIEM MOCPEJACTBOM MAJIOr0 Kpyra
KpoBooOpareHusi. KiieTrouHble 3JeMEHThl JIETKUX YYacTBYIOT B
UMMYHOJIOTUYECKOM  3al[UTe€ OpraHu3Ma OT MOCTYNAKIUX C
BJIBIXa€MbBIM BO3/TyXOM MUKPOOPTaHU3MOB.

Kaxxngoe jerxkoe NOKPHITO CEpO3HON O000J0YKON - TIIEBPOM.
PaznuyatoT serouHyro (BUCIEpPalbHYIO) IUIEBPY, IOKPBIBAIOIILYIO
MOBEPXHOCTU JIETKUX, W TNPHUCTEHOUYHYIO (TapueTaJbHYyI0) TIUICBPY,
BBICTUJIAIOIIYIO BHYTPEHHIOIO MOBEPXHOCTh CTEHOK T'PYJAHOM MOJIOCTH.
B oOnactu KOpHSL JIETKOrOo BHUCLEpalibHasi IIJIEBpAa MEPEXOJIUT B
napueTanbHyo. [lapueranbHas 1ieBpa JASIUTCS Ha HECKOJIBKO YacTeW:
pebepHas, sauadparmaibHass ©  CpPEIOCTCHHas dYacTu. Mexay
NapueTAIbHON U BUCLIEPAIBHON TJIEBpAMU UMEETCS IENb (IJIeBpalibHAs
MOJIOCTh), 3aMOJTHEHHAs: HEOOJbIIUM KOJIU4ecTBOM (1-2 M) KUIKOCTH,
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YMEHBIIAOWIEN TPEHUE IIPpU JbIXaHUW. JlaBiueHHWe B IUIEBPAIBHON
MOJIOCTH OTPHUIATENIbHOE (IO OTHOIIEHUIO K aTMOC(HEpPHOMY, T.C. HUXKE
ero Ha 3-4 MM. PT. CT.), 9TO oOeclednBaeT BO3MOXKHOCTh BIoXa. B
IJIEBPAIBHOU TOJIOCTH PA3JIMYAOT 3allaCHbIE MPOCTPAHCTBA, KOTOPHIE
pacmoiaratoTcsi MEXIy JIMCTKaMHU MapUueTAIbHOM TJIEBPbI, — CHUHYCHI
TIeBphl. B HUX Jerkoe 3ax0JUT TOJBKO B MOMEHT CaMOro rIyOOKOro
BIOXa. B cuHycax mueBpsl mpu €€ BOCHAJIECHUM YacTO CKAIUIMBAECTCS
KUJIKOCTh, a TPU MTOBPEKICHUU CAMOTO JIETKOTO U KPOBb.
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HPAKTHYECKASA YACTb:

3amanue 1. Vcnosb3ysi ydyeOHbIE HATJISIHBIE MOCOOUS, U3yYUTE
MECTOPACMOJIOAKEHHUE U CTPOCHUE OPTAHOB JbIXAHUS.

3aganue 2. PaccMoTpuTre CTPOCHHUE OTAECIOB JbIXaTEIbHOM
CHUCTEMBI, clIeJIaiTe 0003HAYCHHUS.




81

3apnanue 3. M3yuure CTPYKTYpHYIO €AUHUILY JIETKOTO - AlMHYC.
CrnenaiiTe K pUCYHKY 0003HAUEHUS:

3apanme 4. M3yunte ¢aspl IbIXaHUS. 3ANUIINTE UX.

3ananue 5. 3anogHuTe TAOIUILY:

Otnennl
“ JlaTuHCKOE
JIBIXaTeIbHOU MecTopacnonoxeHue | 3Ha4eHHe
Ha3BaHHUE
CUCTEMBI

1. Tlonocth HOCA
2. T'optanb
3. Tpaxes
4. bpoHxu
5. Jlerkue
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KOHTpOJIbHBbIE BONIPOCHI:
1 3HaueHre HOCOBOTO JIBIXaHUSI.
2 3a cueT 4ero NpouCcCXOoJUT COrPEBAaHUE BO3lyXa B HOCOBOMU MOJOCTU?
3 Tlouemy o0macTh BepXHETO HOCOBOIO XOJia  Ha3bIBACTCSA
OOOHSITETBLHOMN ?
4 Kakue BO3yXOHOCHBIE NMa3yXH CBA3aHbI C HOCOBOU MOJIOCTBHIO?
5 Pacnoiioxkenue roprasu.
6 Kakumu xpsiamu o0pa3oBaH CKEJIET ropTaHu?
7 ®yHKIIMH TOPTaHU
8 C xakoil aHaTOMUYECKON 0COOCHHOCTBIO CBSI3AaHO M3MEHEHHE ToJI0ca B
MIEPUO/T IOJIOBOTO CO3pPEBaHMUS?
9 MecTopacnonoKeHne TPaxewu.
10 Kak Ha3pIBaeTCs MECTO pa3ABOCHUS TPAXEH?
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IMPAKTUYECKOE 3AHATHUE Ne9

I[umeBapureabHas cucrema

3agaua: 3aKkpenuTh 3HAHUSA O TONMOTpaduu U CTPOSHUM PaA3IUYHBIX
OTAEIOB MUIIEBAPUTEIIBHON CUCTEMBI.

Teopernyeckasi 4acTh:

[TumeBapuTenbHas CUCTEMA, WM KEITyJOYHO-KUIIECYHBIA TPaKT,
IPEACTABISAET COOOM M3BUTYIO TPYOKY, KOTOpasi HAYMHAETCS POTOBBIM H
3aKaHYMBACTCSl AHAIBHBIM OTBEPCTHEM. K HEM OTHOCHUTCSA TAKKE PN
OpraHoB, OOECIEUMBAIOIINX CEKPEIUI0 THUIIECBAPUTEIbHBIA COKOB
(CJIFOHHBIE K€JIe3bl, IEYEHb, MTOKETYA0UHAS )KEIE3A).

IInmeBapenre — 3TO COBOKYITHOCTH IMPOLECCOB, B XOAE€ KOTOPBIX B
KEITYJAOUYHO-KUIIIEYHOM TpAKTE TMPOUCXOJUT OO0pabOTKa THUIU U
PaCIIECIUICHUE COJIEPKAIIMXCSI B HEH OEJIKOB, XUPOB, YTIIEBOJOB 10
MOHOMEPOB U TOCJIEAYIOIIEE BCACBIBAHUE MOHOMEPOB BO BHYTPEHHIOIO
Cpely opraHusma.

[TuimeBapeHre — CIOXHBIM (PU3HOJIOTUYECKUN U OMOXHUMUYECKUI
IIPOILIECC, B XOJI€ KOTOPOTO MPHUHATAS NMUIIA B MMHUIIECBAPUTEILHOM TPAKTE
noaBepraercst GU3NYECKUM U XUMUYECKUM U3MEHEHUSIM.

3HayeHue MUIIeBapeHus:

® COXpPaHEHHE IUIACTUYECKOW U DHEPreTUYECKOM IIEHHOCTH
IMUIIEBBIX KOMIIOHEHTOB;

e npeoOpa3oBaHUE KOMIIOHEHTOB THIIU B JIETKO YCBOSEMbIC
OpPraHvu3MOM MUTATEIbHBIC BEIIECTBA;

® yTpaTa BUIOBOM CHENU(UUYHOCTH MUTATEIbHBIX BEIIECTB (B
IPOTUBHOM CJIy4ya€ KOMIIOHCHTBHI IMHIA HE YCBAWUBAIOTCA U
BOCHPUHUMAIOTCS KaK aHTUTEHBI, BBI3bIBAI HUMMYHHBINA OTBET).

[IpyHIMOBI OUILICBAPCHUSL:
1. numeBapeHue —  MHOTOATANHBIA  MOCJEI0BATEIbHBIN
IPOLIECC;
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2. MIUIIEBApEHUE BKJIIOYAET KaK MEXaHWYECKYyl0, Tak W
XUMHUUYECKYI0 00pabOTKY MUIIIH;

3. XxuMH4ecKas oOpabOTKa MUINM MPOUCXOAUT TPH YUACTHH
MUIIEBAPUTEIBHBIX (PEPMEHTOB;

depMEeHTHI — BBICOKOCTICHIU(PUIECKUE OMOJIOTHYECKHE
KaTaau3aTopbl: KaXIblil (epMeHT paboTaeT TOJIBKO C OMpeAcTIEHHBIM
cyocTpatroM  (BEIIECTBOM), MPH ONPEACIEHHON TeMmmeparype H
KHCJIOTHOCTH;

B kaxaom oTAene MNUILEBAPUTEIBHOTO TPAKTa MOMJIECPKUBAIOTCS
onpeaeEHHbIE YCIOBUS IS paObOTHI ONPECIEHHBIX MUIIEBAPUTEIbHBIX
(bepMEeHTOB; KaXKIbIi OTAEN TpakTa orpaHuyeH cCPuHKTEpamMu. To ecTh
cobmo1aeTcst onpeesi€éHHas MOCIeA0BaTEIbHOCTh MUILEBAPUTEIIHBHOTO
mpoiiecca.

B numeBaputensHoM TpakTte oOKojdo 35 chunkrepoB. OHH
BBITIOJTHSAIOT POJIb KJIAMAHOB, OOECHYMBAIOIIUX JBH)KEHUE MHIIEBOTO
COACPKUMOI0 B KayaaJlbHOM (OT JIaT. cauda — XBOCT) HalpaBJICHHH,
OJIHOHAIPABIICHHOE  JIBUYKEHHE NUILIEBAPUTEIBHBIX  CEKPETOB,
pa3oO0lleHre OTIAEIOB MUIIEBAPUTEIBLHOIO TpakKTa, IAE€ MHUIIEBAPECHUE
MPOUCXOUT HA XapaKTEPHBIX JJISl HUX dTarax.

IInmeBapurenbHbie (pepMEHTHI
IlepeBapuBaHue NUIIEBBIX BELIECTB B MHUIIEBAPUTEIIBHOM TPAKTE
OCYILECTBIIAETCS THAPOJIUTHIECKUMH (PEPMEHTAMHU.

[TumeBapurenbuble (EPMEHTBl = THUAPOIUTHYECKHE (PEPMEHTHI =
TUAPOJIA3EI

['uppona3el — kiacc (GEepMEHTOB, B pabOTE KOTOPBHIX Y4YaCTBYIOT
MOJIEKYJIbI BOJIBI.

OO6mias cxemMa peakiui, KaTalu3upyembix ruapoiazamu: A-B +
H.O —- A-OH + B-H

Takum o00pa3zoMm, mpolecc TMepeBapuBaHUs — OTO THUIPOJIU3
MUTATEJIbHBIX BEIIECTB.
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Kaxnpiii pepMeHT mmeeT cyOCTpaTHYIO CIEeHU(PUIHOCTH, KOTOpas
3aBUCUT OT BUIOBBIX M HHAMBUIyAJIbHBIX OCOOCHHOCTEH OpraHu3ma.
NunuBuayansHbI HA00p (PEPMEHTOB KaXKIOTO YEJIOBEKA aIallTUPOBAH K
NIEPEBAPUBAHHUIO TOW NUILNH, KOTOpas XapakTepHa s Buaa YemoBek
pPa3yMHBIH, U TEM MHUTATEIBHBIM BEIIECTBAM, KOTOPBIC Mpeobiagaiu B
panuoHe ero poauTesnei, 6adyuiek u neayiiek. [uiessie TpoayKThl, HE
XapakTepHble Il Treorpauyeckoro MeCTOOOWTaHUs, MOTYT He
NepPeBAPUBATHCS M BOCIPUHHMATHCA KAaK UYXKEPOJHBIC BCIIEICTBUE
OTCYTCTBHSI COOTBETCTBYIOIINUX (DEPMEHTOB.

Bce (bCDMCHTI)I Pa3aCIAOTCA Ha 4 OCHOBHBIC T'PVIIIIBI.
¢ aMuJIa3bl PACHICINIAIOT YIJICBOIbI,
¢ JIMIIA3bI PACHICIIIAIOT JKUPBI,
¢ HYKJICA3bIl PACHICILIAIOT HYKICHUHOBBIC KUCJIOTHI;
¢ [IPOTCA3bI PACHICIIIAOT OCJIKH.

B pesynbrare pacuierieHus NMUTaTEIbHBIX BEIIECTB 00pa3yroTCs
MOHOMEPBI, KOTOPBI€ BCACBIBAIOTCS M3 KHUIICYHHKA B KPOBbH U JUMQY,
TPAHCIIOPTUPYIOTCS K TKAaHSAM OpraHu3Ma M BKJIIOYAIOTCA B €ro
MeTabonu3M. Boma, MUHEpaJIbHBIE COJM U BUTAMHUHBI BCACHIBAIOTCS B
KPOBb HEM3MEHEHHBIMU.

depMeHTaTUBHAsA AKTUBHOCTh CBOWCTBEHHA KaXJIOMYy OTIEIY
MULIEBAPUTEIBHOTO TpPaKTa W MAaKCUMAJIbHA IMPU  OINPEACITIEHHOM
3HaueHun pH cpenbl. Tak, B Kelyake IUIIEBAPUTEIBHBIN MPOLECC
OCYILECTBIISIETCA B KHUCJIOW CpEAEe, a B JBECHAJLIATUNECPCTHOW KHIIKE
XK€Yb Y MOJKEIYIOYHBI COK CO3JAal0T HEUTPAJIbHYIO WIIH
C1a0OoIIEIOYHYI0 Cpely, W KEIyJAOUYHble (PEPMEHTHl MEepecTaroT
paboTaTh (MHAKTUBUPYIOTCS).

OueHp BaXHBIM OHMOXMMHUYECKHM KOMIIOHCHTOM ITHIIICBAPCHHS
ABIgETCSI Kenub. JKemub 06pa3yeTc;1 B IICHCHHU, W €€ YydYaCTHC B
MUIIeBapeHU MHOT000pa3Ho. Y 4elloBeKa 3a CyTKH obOpaszyercs 10 1,8
1 xeman. [Iporecc oOpa3oBaHms KeTIH OCYIICCTBISICTCS HEIPEPHIBHO,
a TIOCTYIUICHHE JKeIYM B  JBCHAANATHUNCPCTHYIO  KHUIIKYy —
NEepUOANYCCKH, B OCHOBHOM B CBSI3M ¢ mpuémMoMm mumu. Hatommak B
KHIIICYHUK JKEJIYh MOYTH HE MOCTYIMACT, OHA HAMPaBIISICTCS B JKCITIHBIM
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ny3blpb, TAE MNPU JACTOHUPOBAHMM KOHIEHTPUPYETCA M HECKOIBKO
U3MEHSAET CBOM COCTaB, MOATOMY MPUHATO TOBOPUTH O JIBYX BHAAX
KEITYM — MEUYEHOYHOM U ITY3bIPHOMU.

B >xemuu conmepxarcs OeIKH, aMUHOKUCIOTHI, BATAMUHBI U IPyTHE
BemiectBa.  JKemub  oOmamaer — HeOONbIIOW — (pepMEHTATUBHOM
aKTUBHOCTHIO. [Ipy TPOXOXKIEHHM IO KETYEBBIBOMASIIUM IYTSIM U
HaXO0XJEHUU B KEIYHOM Iy3bIpE KUJIKasg U MOpo3padyHas 30JI0TUCTO-
KEJTOTO I[BETa IMEUYEHOUHAsl KEeJIUb KOHIEHTPUPYETCS (BCAChIBAIOTCS
BOJIa M1 MUHEpaJIbHBIE COJIM), K HEM 100aBIsETCS MYIIMH KEITUYHBIX MYyTEH
Y ITy3BIPSi, U ’KEITYb CTAHOBUTCS] TEMHOM, TATYYEH.

OCHOBHOM KOMIIOHEHT JK€I4YM — JKEIYHBIE KHUCIOTHI —
CUHTE3UPYETCAd B Tenarouurtax (KiIeTkax nedyeHu). M3 TOHKOW KHIIKH
BCACBIBAETCSI B KpOBb OKOJIO 90% >KEIUHBIX KUCIIOT, BBIACIUBIINXCSA B
KHIIIKY B COCTaBe *ea4uu. BcocaBimecs XeT4HbIe KUCIOTHI C KPOBBIO MO
BOPOTHON BEHE TPAHCHOPTUPYIOTCS B MEUEHb U BKJIIOYAIOTCA B COCTaB
xemun. Octanbabie 10—15% &KeITdHbIX KUCITIOT BEIBOASATCS U3 OPraHu3Ma
B OCHOBHOM B COCTaBe Kaja. JTa TMOTEpsS JKEIYHBIX KHCJIOT
BOCIIOJIHAETCSI X CUHTE30M B T€MaTOIUTAX.

3HAYCHUE KEIIYHU:
1. sMyJnbramust Xupos;
2. VHAKTUBAIUS METICUHA;
3. paCTBOpEHHE M BCACBIBAHUE >XUPHBIX KHUCIOT (TIPOIYKTOB
paciieneHus JUIMUI0B);
4. TIOBBIIIIGHHE  aKTUBHOCTH  (PEPMEHTOB  MOJKEITYI0YHOMN
KeJIe3bl U KUIIEYHBIX (hepMEHTOB (OCOOEHHO JIUTIA3hI);
5. CTUMYJISILIMSL  PACIUCIUICHUSI U BCAachIBaHUS OEJIKOB U
yTJICBOJIOB;
. CTUMYJISIIIUAS] IEPUCTAIIBTUKH;
. CTUMYJISILIUSI CEKPETOPHOM JIEATEIbHOCTHA TOHKOUW KUIIIKY;
8. cTUMymsALMsT  OOHOBJEHMSI KJIETOK KHIIEYHOTO JIUTEIIHS
(3MUTEINOIUTOB);
9. OakTeproCcTaTHUYECKOE ACHCTBUE;
10. yyacTre BO BCAChIBAHMM W3 KHUIIIEYHUKA >KHUPOPACTBOPUMBIX
BUTAMHHOB, XOJIECTEPHUHA, aMUHOKHUCIIOT M COJICH KaJIbITHs.

~N O
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Puc.l. Cucrema opraHoB NUIIEBapPEHUS YETOBEKA

K nmumeBapurenpHON CUCTEME OTHOCSTCS:
*IIOJIOCTh PTa C HAXONAIIUMHUCSI B HEW OpraHaMd u
MPUJICKAITMMH OOJIBIITUMM CIIOHHBIMM JKEJIC3aMU;
» TJIOTKA;
« IMIIEBOJT;
= )KEITYI0K;
» TOHKAs U TOJICTasl KMIIIKA;
» [ICUCHD,
= [IOJKEITYIOYHA JKeJie3a.

[TumeBapuTenbHasi CUCTEMA COCTOUT U3 MUIIEBAPUTEIIBHON TPYOKH,
JUIMHA KOTOPOM Yy B3pOCJIOr0 4YeloBeKa Jocturaer 7-9 M, m psapa
PacCIIONIOKEHHBIX BHE €€ CTEHOK KPYIHBIX *kKele3. PaccrosiHue ot pra o
3aIHETIPOXOTHOTO OTBEpCTHUs (MO TpsAMOM JuHuUM) Bcero jumib 70-90
cM. bompmas pasHuma B pazMepax cBs3aHa € TE€M, 4YTO
NuIIeBapuTeIbHas cucTeMa o0pa3yeT MHOKECTBO U3THOOB U TIETENb.


http://www.grandars.ru/college/medicina/pechen-cheloveka.html
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PoTtoBas 1mojocTh, II0TKa W MHIIEBO, PACIIOI0KEHHBIE B 00IaCTH
rOJOBbI YEJIOBEKA, IIEM W TPYJAHOH IOJOCTH, UMEKT OTHOCHUTEIBHO
pAMOE HampaBJieHHE. B poTOBOM MOJOCTH MUIA MOCTYNAET B TJIOTKY,
IJI€ UMEETCS IEPEKPECT MUILECBAPUTEIBHBIX M JbIXATEJIbHBIX MYTEH.
3aTeM HJET MNUINEBOJ, MO KOTOPOMY CMEIIAHHAs CO CJOHOW MuIla
MOCTYNAET B KETYIOK.

B OprommHo#i 1MOJI0CTH PaCIoioKeH KOHEYHBIM OTHEN MHINEBOA,
KEeIyJ0K, TOHKas, clienas, 000049Hasl KUIIKH, IIeUYeHb, OKETy 0THas
&Kejesza, B 00JacTH Taza — MpsMas Kulika. B skemynke muieBas Macca
B TEYECHUE  HECKOJBKHX  YacOB  MOABEPraceTci  BO3IACHCTBUIO
KEIYJOYHOTO COKa, pA3KMKACTCS, AaKTHUBHO TNEPEMENIMBACTCS W
nepeBapuBacTcs. B TONKOM KWIIKE THIA TPA YYaCTHH MHOTHX
dbepMEHTOB  MPOJIOKAeT IIEPEBApHWBATHCSA, B  pe3yabTaTe dero
00pa3yroTCsl MPOCTHIE COCANMHEHUSI, KOTOPhIE BCACHIBAIOTCS B KPOBb U B
auMdy. B TomcTol KUIKe BcackIBaeTCs BoJia, U (POPMHUPYIOTCS KaJIOBBIC
Maccbl. HemepeBapeHHbIE M HENMPUTOJHBIE K BCACHIBAHUIO BEIIECTBA
YAAISIOTCS HAPYXKY Yepe3 3aJHUNA MPOXO/I.

CiroHHBIE KeJ1e3bl

Cnusucras 000704Ka POTOBOM TMOJIOCTH MMEET MHOT'OUYMCIICHHBIE
MEJIKHE U KPYTIHBIEC CIFOHHBIE JKeye3bl. K KpyITHBIM Kene3aM OTHOCSTCS:
TPHU Mapbl OOJIBIITUX CIIOHHBIX JKEJI€3 — OKOJIOYIIHBIE, MOTYETIOCTHBIC
U Noabsa3bluHbIe. [10aUentOCTHRIE U MOABI3BIYHBIC JKEJIE3bl BBIJICISIOT
OJHOBPEMEHHO CJIM3UCTYI0O W BOJSHUCTYK) CIIFOHY, OHM SIBJISIFOTCS
CMEIIaHHBIMU KeJe3aMHu. OKOJIOYIIHBIE CIFOHHBIE KEJIE3bl BBIJICISIOT
TOJIBKO CIIM3UCTYHO CIIOHY. MakCHMallbHOE BBIAECICHUE, HAPUMED, HA
JIMMOHHBIM COK MOXKET JOCTHTaTh 7-7,5 Mil/mMuH. B catoHe denoBeka u
OOJIBIIIMHCTBA >KUBOTHBIX HAXOATCS (DEpMEHTHI amMuiIa3a U MajibTasa, 3a
CYET KOTOPBIX MPOUCXOJUT XHUMHUUYECKOE H3MEHEHHUE THUIIH YXKE B
POTOBOM TOJIOCTH.

depMEHT aMmuia3a MpeBpallacT KpaxMayl MUINU B AUCAXapull —
MajibTO3y, a MOCJIEAHSAS MOJa JEHUCTBHEM BTOpOro (epMeHTa — Mallb-
Ta3bl — IIPEBpaIlaeTCs B JIBE MOJEKYJbI TI'IIOKO3bl. XOTS (PEepMEHTHI
CITIOHBI 00JIaal0T BBICOKOM aAKTUBHOCTBIO, IIOJIHOTO PAaCIICTIICHUS
KpaxMayia B MOJIOCTH pTa HE MPOUCXOIUT, TAK KAK MHUIA HAXOIUTCS BO
pTy Bcero 15-18 c¢. Peakuusi ciitoHbl OOBIYHO CJIa0OIICIOYHAS WU
HEUTpaIbHas.
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IHumeBon

Crenka mnuuieBoja TpexcioiHas. CpeaHuil ClIOH COCTOUT U3
Pa3BUTHIX MOMNEPEYHO-TIOJIOCATHIX U TJIAJIKUX MBIIIL, MPU COKPAIICHUU
KOTOpPBIX  THWINA  OpOoTaJKuBaeTca B kenyldok.  CokpanieHue
MYCKYJaTyphl MHUIIEBOJIA CO3IAET NEPUCTAUIBTUUECKUE BOJIHBI, KOTOPBIE,
BO3HHKAsi B BEPXHEW YacTH NUILEBOAA, PACIPOCTPAHSIOTCS IO BCEU
muHe. [Ipu 3TOM mMOCnenoBaTeNbHO COKPAIIAIOTCS BHAYAJIE MBIIIIBI
BEpXHEW TpEeTH MUIIEBOJIa, a 3aTe€M TJIAJIKHE MBIIILI B HUKHUX
oraenax. Korga nuima mpoxXOIWT MO MHUILEBOAY M PACTITHBAET €ro,
POUCXOIUT PEPIICKTOPHOE PACKPHITHE BXOA B )KEITYIOK.

Keaynok pacnoyiokeH B JIEBOM MOApeOEepbe, B TMOMIOKEUHOM
0o0JIacTU W TMPEACTaBIAET COOOM pacHIMpEeHHE NHUILEBAPUTEIbHOU
TPYOKHU C XOPOIIO Pa3BUTHLIMU MBIIIIEYHBIMU CTE€HKaMu. B 3aBUcUMOCTH
oT (¢a3pl nuieBapeHus: ero ¢opma MOXKET MEHAThCS. JlJiMHA MyCcTOro
xemyaka okono 18-20 cm, paccTOsHME MEXIy CTEHKAMHU KETyAKa
(Mexay OosbIION W Majdol KpUBWU3HOM) 7-8 CM. YMEpeHHO
HAIMOJHEHHBIM XKEMyJOK uMeeT JiuHy 24-26 cM, HauOombliee
paccTosHue Mexay Oonbiion u manoil kpuBuzHamu 10-12 cm. EMKocCTh
XKeJTyJIKa B3pOCIJIOr0 YEJIOBEKA BAPbUPYET B 3aBUCUMOCTH OT MPUHSATOU
MUY 1 KAAKOCTA OT 1,5 1o 4 m. JKenyaok BO BpeMsi akTa TIIOTaHUS
paccialisieTcss M OCTaeTCs pacciiabICHHBIM Ha TPOTSIKEHUH BCETO
BpeMEHH MNpueMa nuiny. llocime mpuema NUIM HACTYNaeT COCTOSHUE
HNOBBIIEHHOTO  TOHYycCa, HEOOXOIMMOE Uil Hayajga Ipolecca
MEXaHMYECKOW MepepabOTKH MUINM: TEPETUPAHUS U TepeMEelInBaHUS
XUMyca. JTOT MPOLECC OCYIIECTBISETCS 3a CUET MNEPUCTATBTUYECKUX
BOJIH, KOTOpbIE€ MPUMEPHO 3 pa3a B MHUHYTY BO3HHUKAIOT B 00JacTu
MUIIEBOHOTO CUHKTEPA U CO CKOPOCTHIO 1 cM/C pacipoCTpaHsIOTCS B
CTOPOHY BbIXOJa B 12-mepcTHyr0 KuIIKy. B Haudame mponecca
NUIIEBAPEHUs OSTU BOJHBI cjiabble, HO TI0 MEpPe OKOHYAHUS
MUIIEBAPECHUS B KEITYJKE OHM BO3PACTAIOT KaK MO MHTEHCUBHOCTH, TaK
U 110 yactoTte. B pe3ynprare HeOobIas Nopius XUuMyca MOATOHSIETCS K
BBIXOJY U3 KEITyAKA.

BHyTpeHHSIZ  TOBEPXHOCTh  XKEIyJIKa MOKPbITA  CIM3UCTOU
000J0uKon, oOpasyromield OoJbllIoe KOJIWYECTBO CKIaJoK. B Hei
pacmoIaratoTCcsl KeJe3bl, KOTOPBIE BBIJICISIOT KETYAOYHBIM COK. OTH
KeJIe3bl COCTOSIT W3 TJIABHBIX, JOOABOYHBIX M OOKJIAQIOYHBIX KJIIETOK.
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['maBHBIE KJIETKH BbIPAOATHIBAIOT (PEPMEHTHI JKEIYAOYHOIO COKa,
OOKJIaJIOYHbIE — COJITHYIO KHCJIOTY, 100aBOYHBIE — MYKOMIHBIM
cekpeT. [Iuma mMOCTENEHHO NPOMUTHIBAETCS KEIYIOYHBIM COKOM,
NEPEMEIINBACTCS U U3MENBYAETCS TPU COKPAILIEHUU MBIIIIL KETY KA.

KenynouHslil COKk — Mpo3payvHasi OeclBETHAS )KUAKOCTh, UMEIOIIas
KHCIIYIO PEAKIHIO 33 CUET MPUCYTCTBUSA B KEIYJKE COJITHOM KUCIIOTHI.
OH coaepxuT depMeHTs (MPOTEas3bl), PACHICIUIAIONIAE OCIKH.
OCHOBHOM TIpOTE€A30M SIBISIETCS TEINCUH, KOTOPBIA BBIACIACTCS
KJIeTKaMHd B HEaKTUBHOW ¢opme — mencuHoreH. llox BiausiHUEM
COJISTHOM KHCJIOTHl TEMNCHUHOTEN MNPEeBpallaeTCsl B TMENCHH, KOTOPBIU
pacuieriieT OelKu 0 TOJMIENTUIOB pa3sHON CloKHOCTH. [[pyrue
poTea3bl OKa3bIBAIOT crielPuiecKkoe ACHCTBUE HA JKENATUHY U OEeIOoK
MOJIOKA.

[Ton BAMSHUEM JUIMA3bl KUPHl PACHICIUISIOTCS Ha TJIMIEPUH U
KUPHBIE KUCIOTHI. JKenynouHas una3a MOXKeT JEeHCTBOBATh TOJIbKO HA
AMYJIBICUPOBAaHHbBIC KUPBI. M3 BceX MPOAYKTOB MUTAHUS TOJBKO MOJIOKO
COCPKUT dMYJIbIMPOBAHHBINA KUP, TTOATOMY TOJIBKO OH TOJABEPraercs
PACILIEIUICHUIO B KETYIKE.

B xenmyake mpojoipKaeTcss  HayaBllIeecs B MOJIOCTH — pTa
paclIeryieHe Kpaxmaia IoJi Bo3JercTBUeM (PepMEHTOB CtOHBIL. OHHU
JEUCTBYIOT B JKEIYAKE JO TEX IIOp, IOKAa MHUIIEBOM KOMOK HE
MPOMUTACTCS KHUCIBIM JKEIYJOYHBIM COKOM, IIOCKOJIbKY COJIsTHas
KHCJIOTa TIpeKpaimaer jAchcTBUe d3TUX GepMEeHTOB. Y  UellOBEKa
3HAQYUTEIbHASI YacTh Kpaxmaja paclEIUIIeTCsl NTHAJIMHOM CIIOHBI
MMEHHO B KETyJIKe.

B keaynouyHOM THIEBApEHUU BAXKHYIO pPOJIb HWIPaeT COJsIHAs
KHCJIOTA, KOTOpas aKTUBU3HUPYET MENCUHOIEH JO IENCHUHA; BBI3BIBAECT
HaOyxaHue  O€JIKOBBIX  MOJIEKYJ,  YTO CIIOCOOCTBYET  UX
dbepMEeHTaTUBHOMY  PACIICIUICHUIO, CIIOCOOCTBYET CTBOPAKUBAHUIO
MOJIOKA JI0 Ka3enHa; 00J1alaeT OaKTepUITUIHBIM JEUCTBUEM.

3a cyTKHW BbIAeHseTCS 2-2,5 1 XKeIyJo4yHOro coka. Haromak cek-
PETU3UPYETCS  HE3HAYUTEJIIBHOE KOJWYECTBO €ro, COJEpKallero
IpeuMyIIeCTBEHHO clin3b. [lociie mpueMa nmuim cekpenus NoCTENEHHO
BO3PAaCTAET U JEPKUTCS HA CPABHUTEIIBHO BBICOKOM YPOBHE 4-6 4.

CocTaB U KOJMYECTBO KEIYJOYHOTO COKAa 3aBUCAT OT KOJWYECTBA
nuiy. Haubosbliee KOJIUYECTBO KETYyJAOUYHOTO COKAa BBIJEIACTCS HA
O€JIKOBYIO TIWIIlY, MEHBIIIE — Ha YTJICBOJHYIO, a €II¢ MEHbIIE — Ha
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KUPHYI0. B HOpME XenynouHbId COK MMeeT Kuchyro peakuuto (pH = =
1,5-1,8), 4TO 00YCIOBIEHO COJISTHON KUCIOTOM.

ToHkast KHIIKA

ToHKas KuIIKa 4YeJIOBEKAa HAYMHAECTCA OT MPUBPATHUKA XKEIyAKA U
NenuTCs Ha |2-mepCTHyr0, TOIIYX0 W TMOJAB3AOIIHYI0 KUIIKU. JlnuHa
TOHKOT'O KHIIIEYHHKA B3POCIOro uejioBeka gocturaetr 5-6 m. Haunbonee
KOpOTKas U mupokas — 12-ncpcrHas kuiika (25,5- 30 cM), Tomas — 2-
2,5 M, nmoas3aomHas — 2,5-3,5 m. TonmuHa TOHKON KUIIKH ITOCTOSIHHO
YMEHBIIAETCS, MO €€ Xoay. TOHKas KHuIlKa 00pa3yeT METJIH, KOTOPhIE
Criepe/ld TPHUKPBITHl OOJIBIIMM CaJbHUKOM, a CBEpXy U C OOKOB
OTPAHWYECHBI TOJICTOM KUIIKOM. B TOHKOM KHIIKE MPOAOIKAOTCA
XUMUYECKas TepepaboTka TMIMM U BCAaChIBAHME TIPOJIYKTOB €€
pacwmeruieHus.  [Ipoucxogut  MEXaHMYECKOE MEepEMENIMBAHUE U
IPOJIBMYKEHHUE MUIIY B HAITPABJICHUU TOJICTON KUILIKHU.

CTeHKa TOHKOW KHIIKA MMEET THUIUYHOE I KEITyJAOYHO-
KUILIEYHOTO TpPaKTa CTPOEHUE: CIU3HUCTas 000JI0YKA, MOJCIU3UCTHIN
CJIOH, B KOTOPOM pACMOJAraloTcsl CKOIUICHUS JTUM(OUIHON TKaHH,
’KeJe3bl, HEPBbI, KPOBEHOCHBIC U JUM(DATHUECKUE COCYIbI, MBIIIICUHAS
000J104Ka, ¥ cepo3Hasi 000JI0UKa.

Mpeimeynass 000JI04Ka COCTOMT U3 JBYX CIIOEB — BHYTPEHHETO
KPYrOBOTO M Hapy’KHOTO — MIPOJOJBHOr0, PAa3AeJCHHBIX MPOCIONKOU
PBIXJION COEIUHUTEIIBHON TKaHW, B KOTOPOW PACIOJIOXKEHBI HEPBHBIC
CIUIETCHHS, KPOBEHOCHBIE U JUM(PATHUUECKUE COCYIbl. 3a CYET 3THUX
MBIIIICYHBIX CJIOCB TMPOUCXOJUT MEPEMEIIMBAHUE W MPOJABHKEHUE
KUIIIEYHOT'O COAEPAKMUMOTO 10 HAIIPABJIEHUIO K BBIXOY.

['mankas, yBinakHEHHasi cepo3Hasi 000J104Ka 00JIEr4aeT CKOJIbKEHUE
BHYTPEHHOCTEH JPYT OTHOCUTEIIBHO APYTa.

XKene3bl BBIMONHSIOT CEKpeTOpHYI (yHKuMo0. B pe3ynbrate
CIOXKHBIX CHHTETUYECKHUX IMPOILECCOB OHU BBIPAOATHIBAIOT CIU3b,
3AIIMINAIONIYI0  CIM3UCTYI0O O0O0JIOUKY OT TpaBM U JACHCTBHUS
CEeKpeTUpPyEMbIX (EPMEHTOB, a TakKe pa3IMuHble OUOJIOTUYECKH
AKTUBHBIC BEIIECTBA U B MEPBYIO ouepelib (PepMeHTHI, HEOOXOIUMbIEC
JUIS1 IUIIEBAPEHUS.

Cnusucras 000J0YKa TOHKOW KHUILIKH 00pa3yeT MHOTOYHUCIICHHBIC
KPYTOBBIE CKJIAJKH, Ojaromapsi 4eMmy yBEIWYMBAETCS BCachIBaTelIbHas
MOBEPXHOCTh CIM3UCTON 0000uku. PazMep M KOJMYECTBO CKIIAJIOK
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YMEHBIIAETCA IO HANPABICHUIO K TOJCTOM KUIIKE. I[lOBEpXHOCTH
CIIM3UCTON O00OJIOUKM yCesHa KHUIICYHBIMU BOPCHUHKAMHU WM KpUNTaMU
(yrmyOnenusimu). Bopcunku  (4-5 wmun)  gmudo  0,5-1,5 MM
OCYILIECTBIISIOT MPUCTEHOYHOE TMHUILIEBAPEHUE U BCAaChIBaHUE. BOpcHHKHU
SBJISIFOTCSI BBIPOCTAMU CIIU3UCTON 000JIOUKH.

B obOecneyennn HayaiabHOTO 3Tama MHUIIEBApeHUs OOJbIlas PoOJib
OPUHAJICKUT TIpolieccaM, MPOUCXOIAIMM B 12-mepcTHON KHIIKe.
Haroiak ee comepxumoe UMeEET cliadolenouny peakiuio (pH = =
7,2-8,0). Ilpu mepexone B KHUIIKY MOPLUHMA KHUCIOTO COJECPKUMOIO
KEIyJKa PEaKuusi COHAEPHKUMOTO |2-MEpCTHOM KHUILIKKA CTaHOBUTCS
KHCJIOM, HO 3aTEM 3a CYET MOCTYMAIOIIUX B KUIIKY IIEJIOYHBIX CEKPETOB
HNO/KETYJIOYHOM JKEJIe3bl, TOHKOM KHUIIKM W JKEJI4YHd CTaHOBUTCH
HEUTpaIbHOU. B  HEUTpaIbHOM CpeAe MPEKpallaroT JICMCTBUE
KEJTyA0UHbIC (PEPMEHTHI.

VY ugenoBeka pH comepxumoro 12-mepcTHOM KHUITKH KOJIEOJIETCS B
npenenax 4-8,5. Uem Bblllie €ro KUCIOTHOCTh, TEM OOJIBIIE BHIICIACTCS
COKa TMOJDKEITYJIOYHOM JKEJIe3bl, JKeIYM U KHUIIEYHOTO CEKpeTa,
3aMeJJISIeTCs ABaKyalusl CONEPKUMOTO KeNyIKa B 12-MEPCTHYIO KUIIKY
U €€ COAEPNKMMOTO B TOIIYK KUIIKY. [lo mepe mpoaBuxkenus no 12-
NEepCTHOM  KHUIIIKE  TMHUIIEBOEC  COJEPKUMOE  CMEIIMBAETCI  C
MOCTYTAIOIIUMU B KHUIIKY CEKpeTamH, (epMEHThI KOTOPHIX yXke B 12-
MEePCTHON KHUIITKE OCYIIECTBISIOT TUAPOJINU3 MTUTATEIIHLHBIX BEIIECTB.

Cok mopKenyJ09HOM JKENE3bl MOCTYIAET B 12-MEPCTHYIO KUILIKY HE
MOCTOSIHHO, & TOJIbKO BO BpPEMs IIpUeMa MUY U B TEUEHUE HEKOTOPOTO
BpeMeHHU 1ocie 3toro. KonnuectBo coka, ero epMEeHTaTUBHBIN COCTaB
U JUIUTEJILHOCTD BBIJICJICHUS 3aBUCAT OT Ka4eCTBA MOCTYMHUBIICH MUIIIN.
Hawnbonbiiiee KOIMYECTBO MOKETYAOUYHOTO COKA BBIIEISIETCS Ha MSICO,
MEHBIIIEC BCETO Ha XKUP. 32 CYyTKU BhiAensercs 1,5-2,5 1 coka co cpeaHei
CKOpOCTbIO 4,7 MJI/MUH.

B npocer 12-mepcTHON KHUIIKM OTKPBIBAETCS MPOTOK KETYHOTO
ny3bIps. Beigenenue xemun npoucxoaut uepes 5-10 muH nociie npuema
nuid. [log BAMSHMEM JKEM4YM aKTUBU3ZHPYIOTCA BCE (PEPMEHTHI
KHUIIIEYHOTO coka. JKemub yCUIMBAET JBUTATEIbHYI) AKTUBHOCTH
KHUIIIEYHUKA, CIIOCOOCTBYSI TIEPEMEIIMBAHUIO U MEPEABKCHUIO TTHIIU. B
12-mepcTHOM KHIIKE MPOUCXOIUT TiepeBapuBanue 53-63% yrieBosoB u
OCJIKOB, JKHUpBI TEPEBAPUBAIOTCS B MEHBIIEM KoOJIW4ecTBe. B
CICAYIOIIEM OTJeJie MUIIEBAPUTEIBHOTO TpaKTa — TOHKOW KHIIKE —
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POJOJKACTCST JAJIbHEMIIIEE IIEPEBAPUBAHUE, HO YKE B MEHBIIEH
CTENEHU, YeM B 12-miepcTHOM KulIKe. B OCHOBHOM 3/1€Ch HJIET MPOILECC
BcacbiBaHUA. OKOHYATEIIBHOE PACUICIUIEHUE TMHUTATEIIbHBIX BEIIECTB
POMCXOJUT HA TMOBEPXHOCTH TOHKOM KHWIIKM, T.€. HA TOM XK€
MOBEPXHOCTH, TJI€ IMPOUCXOJNUT BCAChlBaHHE. Takoe pacuICIUICHUE
MIATATEIBHBIX BEIIECTB HA3BIBACTCS INMPUCTEHOYHBIM WM KOHTAKTHBIM
NUIIEBAPEHUEM, B  OTJIMYME OT  I[IOJOCTHOTO  IHILEBAPECHUS,
MPOUCXOJIAIIECTO B MTOJOCTH MUIEBAPUTEIIBHOTO KaHaa.

B TOHKOM KHIIEYHHKE MPOUCXOAUT HamboJee HWHTEHCUBHOE
BCacblBaHME depe3 1-2 4  mpocine mnpuemMa NUIM. Y CBOECHHUE
MOHOCAaXapuJ0B, AJIKOTrO0Js, BOJbl U MUHEPAIbHBIX COJIEU MPOUCXOIUT
HE TOJILKO B TOHKOM KHIIIEYHUKE, HO U B XKEIYJKE, XOTS B 3HAYUTEIBLHO
MEHBIIEH CTENEHU, YEM B TOHKOM KHIIIEUHUKE.

Tojcras KHULIKA

Toncrasg kumka sBASETCS KOHEYHOW YAaCThHO MHUIIEBAPUTEIIBHOTO
TpakTa 4YeJIOBEKa M COCTOMT M3 HECKOJBKUX OTAENIOB. Ee Hauvaiom
CUUTACTCA CJEMNasi KUIIKa, Ha TPAHULIE KOTOPOU ¢ BOCXOASIIAM OTAEIOM
B TOJICTYIO KMIIKY BIIAAAET TOHKASI KUIIKA.

TosicTass KuIIKa TOAPA3JETACTCS Ha CICMYyH C YepBEOOpa3sHbIM
OTPOCTKOM, BOCXOJSIYI0 OO0OJIOYHYI0, IONEPEYHYI0 000J0YHYIO,
HUCXOJAIIYI0O O000J0YHYI0, CHUTMOBHUIHYIO OOOJOYHYI0O U MPSIMYIO.
Jlnuna ee konebnercs oT 1,5-2 M, mmpuHa IOCTUTaeT 7 CM, 3aTeM
TOJICTasl KHWIIKA ITOCTENEHHO YMEHBIIAETCS 10 4 CM y HHUCXOASLIEH
000I0YHOM KHIIIKH.

ConepXuMoe TOHKOM KHUIIIKH MPOXOJUT B TOJICTYIO 4YEpE3 Y3KOE
HIEJIEBUIHOE OTBEPCTHE, PACIIOJIOKECHHOE ITOYTH TOPU3OHTAIBHO. B
MECTE BNAJCHUS TOHKOM KHUIIKM B TOJICTYIO HMEETCS CIOXKHOE
AHAaTOMHMYECKOE YCTPOMCTBO — KJamaH, CHA0XXEHHBIM MBIIICUHBIM
KPYrOBBIM  CPUHKTEPOM U JBYMsI «rydamu». OTOT  KJalaH,
3aMBIKAIOIMA OTBEPCTHE, MMEET BHJ BOPOHKH, OOpAIICHHBIA CBOECH
Y3KOM 4YacThlO B NPOCBET cienou Kuiuku. Kianman nepuoguydecku
OTKPBIBAETCS, MPOIYCKasi COJIEPKUMOE HEOOIBIIUMHU TOPIUIMHU B
TOJICTYIO KHUIIKY. [Ipu TOBBIINIEHUM JaBJICHUS B CIEMOW KHUIIKE (Mpu
NepeMEIIMBAHUH U MPOJBIKCHUHN THIIN) «TYObD» KjlalaHa CMBIKAIOTCA,
U JOCTYIl M3 TOHKOW KHUIIKKA B TOJCTYK) Ipekpamaercsa. Tem cambiM
KJIalmaH TPENITCTBYeT OOpPaTHOMY 3aTEKaHUIO COIEPKHUMOTO TOJICTOU
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KHIIKA B TOHKYIO. [[JIMHA ¥ IIMpU- Na CJIENOW KUIIKH MPUMEPHO PABHBI
(7-8 cM). OT HIKHEW CTEHKH CJICTIOW KHUIIKHA OTXOJIUT YepBEOOpa3HBbIM
orpocTtok (ammenaukc). Ero numdoumnas TkaHb — CTpyKTypa
UMMYHHOU cuctembl. Ciienas KHIIKAa HEMOCPEICTBEHHO IMEPEXOAUT B
BOCXOJSIIYI0 O00O0JOYHYIO KHIIKY, 3aT€M MOMNEPEUYHYI0 000/I0UYHYIO,
HUCXOJAIIYI0O O0OJOYHYI0, CUTMOBUIHYIO M TIPSMYyI0, KOTOpas
3aKaHYMBAETCS 3aJHUM MpPoXoaoM (aHycoMm). [nmHa mpsMON KUIIKH
14,5-18,7 cM. Cnepenu mnpsiMasi KHIIKA CBOEH CTEHKOW MNPHICKHUT Yy
MYXYUH K CEMEHHBIM MYy3bIpbKaM, CEMSBBIHOCAIIUM IPOTOKAM H
JeXKAIMEMY MEXAY HUMH YYacTKy JTHA MOYEBOTO Iy3bIps, €IIE HUKE —
K TMPEACTAaTEIbHOM JKEJe3€e, y JKCHIIUH TNpsMas KUIIKa CHepeln
TPAHUYNT C 3aJHEW CTEHKOM BJIarajuila Ha BCEM €r0 MPOTSKECHHUMU.

Becws mporiecc muiieBapeHus y B3pOCIOro ueinoBeka aautcs 1-3
CyTOK, W3 HHUX HauOoJblliee BpeMsl NPUXOJUTCS Ha MpeObIBaHUE
OCTaTKOB IIWIMM B TOJCTOM Kumke. Ee MoTopuka obOecrednBaet
pe3epByapHYIO0 PYHKIIUIO — HAKOIUICHUE COJACP>KUMOT0, BCACHIBAHUE U3
HEr0 psiga BEIIECTB, B OCHOBHOM BOJbI, IMPOJIBUKECHUE €rO,
dbopMupoOBaHUE KAIOBBIX Macc U UX yaajaeHue (aedekauto).

Y 3700pOBOrO 4YeNOBEKAa MUIIEBas macca uepe3 3-3,5 4 mocie
preMa HAYMHAET MOCTYMaTh B TOJCTYIO KUIIKY, KOTOpas 3alOJIHSAETCS
B T€UEHME 24 4 U MOJTHOCTBIO OMTOPOKHAETCA 3a 48-72 u.

B TonmctoM KUIIIEUHUKE BCACBIBAKOTCS TJIOKO3a, BUTAMUHBI,
AMUHOKHCJIIOTHI, BhIpaOaThiBa€Mble OAKTEPUSIMH KUIIIEYHON MOJIOCTH, 10
95% BOMBI U SIIEKTPOIIUTHL.

Coniep>KUMoe CJIeNoi KUIIIKA COBEPIIaeT HEOOIbIINE U JJIUTEIbHbIC
NEePEeMENICHUSI TO B OJIHY, TO B JIPYI'yl0 CTOPOHY 3a CUET MEJJICHHBIX
COKpAILCHUW KUIIKU. JIJIs TOJICTOM KHIIKU XapaKTEPHbI COKpAIICHUS
HECKOJIbKMX THUIIOB: Majible MW  OOJIbIIME  MasTHUKOOOpa3HbIE,
NEPUCTATBTUYECKUE W AHTUIIEPUCTAIBTUYECKUE, TPONYIbCUBHBIE.
IlepBbie 4YeThIpEe THUIA COKpAIIEHUN O00ECNEeUMBAIOT TEPEMEIINBAHKE
COAEPKUMOTO KHIIIKM W TOBBIIICHUE JIaBJICHUS B €€ IOJOCTH, YTO
CIIOCOOCTBYET CrYIICHHUIO COJEPKHMMOTO ITyTEM BCAChIBAHUS BOJIBI.
CunpHbIE IPONYJILCUBHBIE COKPALICHUSI BO3HUKAIOT 3-4 pa3a B CYTKU U
OPOJABUTAIOT KHUIIEYHOE COAEPKHUMOE K CUTMOBUIHOW  KHIIIKE.
BonHooOpa3Hble  COKpaIlleHHus CUTMOBHIHOM O0O0OJOYHOM  KHUIIIKH
MEPEMEIIAIOT KaJOBBIE MACChl B MPSIMYK0 KHUIIKY, PACTSXKEHUE KOTOPOU
BBI3bIBACT HEPBHBIE HMIYJILCHI, KOTOpPbIE MEPEAAIOTCS MO HEpPBaM B
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HeHTp Aedekauu B CHUHHON MO3T. OTTyla UMITYJIbChI HAMIPaBIISIOTCS K
chuHkTepy 3agHenpoxogHoro orBepctus. Chunkrep paccnabisercs u
COKparmiaeTcsi mpou3BojbHO. LleHTp nedekanuu y nereil mepBbIX JIET
KW3HU HE KOHTPOJIUPYETCS KOPOU FOJIOBHOTO MO3Ta
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HPAKTHYECKASA YACTb:

3ananue 1. PaccmoTpute npeasioxKeHHbIN pUCYHOK, CAETANTe
HE00X0AMMbIe 0003HAYECHUS:
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3amanue 2. M3yuurte cTpoeHHE pOTOBOM MOJIOCTA U OPTaHOB,
KOTOPBIE B HEW PACIIOIararTCsl.

3amanue 3. Paccmotpure ctpoenue 3yoa. K pucyHky caenaiite
0003HaYCHUS.
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3ananue 4. 13yuute crpoenue xenyaka. K pucynky cuenaiire
0003HayYeHUsl.

3ananue S. M3yuure crpoenne noabku rnedyeHu. K pucyHky
caenaiite 0003HauYEHHU.
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3ananue 6. Mzyunrte cTpoeHHE CIM3UCTON 000JTOYKHA TOHKOTO
KkuieyHuka. Paccmorpure BopcuHKy. K pucyHKy caenanre
0003HaYCHUS.

3ananue 7. CpaBHUTE CTPOECHHUE TOHKOTO M TOJICTOTO KHUIIICYHUKA.
3anoyiHUTEe TaOIuILYy.

Xapakrep ToHknm Toncreiin

JlmmHa

OTtnaennl

OcobeHHOCTH
CTPOCHHSI
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3ananue 8. YcraHoBute COOTBCTCTBHC, COCANHHUB CJIOBA CTPCIIKAMM:

ITumeBon Hepar

Kenmynok Ventriculus
[Teyens Pancreas
JKenuHbIi my3BIph esophagus
[Tomkenmymounas sxenesa Jejunum
12-nepcTHast KUIlKa Intestinum crassum
Toras KuIka Rectum
[ToaB3aomHas KuIka Duodenum
ToJCThIN KHIIEYHUK Vesica fellea
[IpsimMast KuKa lleum

KOHTpOJIbHBIEC BOIIPOCHI:

1. ITepeuncnure OTEIIBI MUIIEBAPUTEIBHOTO KaHaa.

2. Ha3oBHTE KpYNHBIE NMUIIEBAPUTEIBHBIC KETE3BI?

3. OxapakTepu3yuTe CTPOCHUE CTEHKH MUIIEBAPUTEIILHOIO KaHaa?
4. HazoBuTe OpraHbl, pacroJiaratolmnecs B MoJ0CTH pTa?

5. Ilepeduncanre OTAEIBI KEITyaKa?

6. OxapakTepru3yuTe CTPOCHUE TICUCHN?

7. Pacckaxute 0 OJOKEHUU U CTPOCHHUH TOJKEITY JIOYHOM KENE3bI?
8. HazoBuTe OTAEIBI TOHKOTO W TOJICTOTO KUIIIEYHUKOB?

9. KakoBbI 0COOCHHOCTHU CTPOEHUSI CIIM3UCTON TOHKOT'O KUIIICUHUKA?
10. IlepeuncnuTe npouecckl, TPOUCXOISIIUE B pOTOBOM MOJOCTH.
11. CocTaB CIIOHBI.

12. OxapakTepu3yiTe COCTaB U CBOMCTBA KETYAOYHOTO COKA.

13. CocTaB 1 pyHKIIMU COKA MOKEITYI0UHOM KEIE3bl.
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INPAKTHYECKOE 3AHATHE Nel0

OO0MeH BelecTB, NOACYET KAJOPUINHOCTH MUIEBOI0 PALIUOHA

3anaumn:
1. N3yunth cymHOCTh OOMEHa O€IKOB, >XHPOB, YTJICBOJOB,

BOJIbl I MUHEPAJIBbHBIX COJIEH.
2. N3yunTh 3HaUEHNE BUTAMHUHOB.
3. IIpoBecTr mOACYET KATOPUHMHOCTH IHIIEBOTO PALIMOHA.

Teopernueckass 4acTh:

Bennunna ocHoBHoro oOmena (BOO)— »3T0 MUHHMMAaIbHOE
KOJIMYECTBO KaJIOpHUil, HEO0OXOIMMBIX 1St noAJEPKaAHUS
KUZHEJEATEIIbHOCTH OpPraHUu3Ma B COCTOSHUU IMOJHOTO Mokos. IIpome
TOBOPSI, TO TO KOJUYECTBO SHEPTUU (U3MEPSIETCS B KAJOPUSIX), KOTOPOE
TEJIO0 3aTpaTuT, eciiu Bel Oynere cnath 1enbii JeHb. OCHOBHOM 0OMEH
MOXeT cxuratb 10 70% oT oOmero KOJIMYecTBa 3aTpauuBaeMBbIX
KaJIOpUW, HO 3Ta Hudpa HU3MEHSIETCS B 3aBUCUMOCTH OT Pa3IUYHBIX
¢dakTopoB (0 HUX MBI MOrOBOpUM HIKe). Kamopuu pacxomayrorcs Ha
pazinuHble  (U3UOJOTHUYECKHE TMPOLECChl, TaKWe KakK JbIXaHHUE,
UPKYJIAIUS KPOBU U TOAJACp)KaHWE HYXXHOW TeMmIepaTyphl Tela,
paboty mo3ra. EcTecTBeHHO, 4YTO B CPEJHEM TEJIO 3aTpAuyrBaeT OOJbIIE
Kasiopui, yeM cocrasisier BOO.

OCHOBHOIl OOMEH BEIIECTB SBIISIETCSA OJHUM M3 BaKHEUIIUX
(aKTOpOB, ONPECTAIONIUX UHTEHCUBHOCTh OOMEHA BEIIECTB B IIEJIOM.
OTOT mMoKa3aTelb TMOJICKa3bIBAa€T HaM, CKOJBKO KaJIOpUH HYXKHO
OpraHu3My, YTOOBI COXPAHUTh BeC, COPOCUTH €TO UK HaOpaTh.

BenuurHa OCHOBHOrO OOMEHa OIpeaenseTcss KOMOWHAIMeu
F€HETUYECKUX (BHYTPEHHUX) M BHEIIHUX (PaKTOPOB, TAKUX KaK:

- I'enetuka. OgHU THOAU POKIAIOTCS € OoJiee OBICTPHIM OOMEHOM
BelleCTB, JApyrue ¢ Oojiee memiaeHHbIM. Ilon. YV myxuuH OoJjblie
MBIIIIEYHON MAacChl M MEHBINIE JXKHpa B OpraHuU3Me. DTO 3HAYUT, YTO Y
HUX OOJIbIIIE BETUYHMHA OCHOBHOTO OOMEHa.

- Bospact. C Bo3pacToM OCHOBHON OOMEH BEIIECTB 3aMEJJISICTCS.
ITocne 20-meTHero Bo3pacTa, KaXAble ACCATH JIET ATOT IOKAa3aTelb
CHIDKAETCs B cpeHeM Ha 2%.

- Bec. Uem Oonbiie Bec uesoBeka, TeM ooipie BOO.
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- [nomaas MOBEpXHOCTH Tena. ITO COOTHOLIeHUE Barero pocra u
Beca. Uem Ooublie oOmias miomagsr MOBEPXHOCTH Baiero Tena, tem
BoIle y Bac BOO.

VY BeicoKuX, Xyabix Joaeit BOO 6ombie. Eciu cpaBHUTH BBICOKOTO
U HHU3KOTO YEJIOBEKAa C OJIMHAKOBBIM BECOM, KOTOpPBIC MOTPEOJISIOT
OJIMHAKOBOE KOJMYECTBO KAJOPUW ISl TMOJJEPKAHHUS Beca, TO MbI
CMOXXEM 3aMeTUTh, YTO uepe3 TojJ Bec Oojiee BBICOKOTO YeTOBEKa
OCTAaHETCS HEU3MEHHBIM, 3aTO BEC 4YEJOBEKa IIOHWXKE MOXKET
YBEIIMYUTHCS NPpUOIUZUTEIBLHO Ha 7 KT.
[IporeHT KUPOBBIX OTIOXKEeHUH. UeM oH MeHblne, TeM Oonbine BOO.
NMeHHO MEHBIUN MPOIEHT KUPOBBIX OTIOKEHUN Y MYKUYUH SIBIISETCS
OPUYUHOM, IO KOTOPOH MHTEHCUBHOCTh UX OCHOBHOTO OOMeHa OoJbliie,
YeM y KECHILHH.

- Jluera. ['oniojanrie WM pe3KOE€ COKpaAIllEHUE KOJUYECTBa
NOTPEOIAEMBIX KAJIOPUI MOXKET CHU3UTh BEJIMYMHY OCHOBHOTO OOMEHa
Ha 30%. HuskokanmopuiiHas queta sl TOTEPU BECA MOXKET IMPUBECTH K
camxkenntro BOO Ha 20%.

- Temnepatypa tena. [lpu yBenuueHUM BHYTPEHHEH TEMIIEpATyphI
Tena Ha noarpagyca, BOO yBennunBaeTcsa npuMepHo Ha 7%. Uewm Bbliie
TeMrepaTypa Tejla, €TM ObICTpee MPUCXOJAT XUMHUUYECKHUE PEaKIu B
opranu3me. Iloatomy BOO mnanmenra ¢ Temmeparypou 42°C
YBEJIUYUTCS TpUOIM3UTENLHO Ha 50% .

- Buemnss temnepatypa. Temieparypa oKpy Karomiei cpe/ibl TakxKe
BJIUSIET HA OCHOBHOM 0OMeH. Bo3zjelcTBHE XOJIOJHBIX TeMIIEpaTyp
npuBoaUT K yBenumdeHutro BOO, Benp opraHu3zMy HYXKHO BBIACISATH
Oonpllle  Temia s TOAACpXKaHUS HEOOXOAUMOW  BHYTpEHHEU
TeMnepaTypsl Tena. HenpomomkuTenbHOe NpeObIBAHUE B YCIOBUSIX
BBICOKOM TeMIIepaTyphbl UMEET HEOOJIBIIIOE BIUSHUE HAa METa00IU3M, T.K.
TeMrepaTypa KOMIICHCUPYETCsl 3a CU€T Bo3pocuiel TemiooTaadu. Ho
JUTUTEIBHOE MPeObIBAHUE HA Kape MOXKET Takke nmoBeicuTh BOO.

- T'opmonsbl. TupokcuH (MPOU3BBOAMUTCS B IIUTOBUIAHOW KEJIE3€)
ABJISCTCA OJHUM U3 KI4eBbIX peryisaropoB BOO. On yckopset
METa00JUYECKYI0 AaKTUBHOCTh Tena. Uem Oouibllle BbIpaOaThIBAETCS
TUpokcuHa, TeM Boiliie BOO. Eciu opranusm mpou3BOAUT €ro CIUIITKOM
MHOTO (9TO COCTOSIHME€ HM3BECTHO KakK THpeoTokcrnko3) BOO wmoxer
Bo3pacTu BABoe. Ecnu ero ciaumkoM Mano (Mukceaema), BOO moxer
yMmenbmuTca Ha 30-40% mo cpaBHeHUIO ¢ HOpMOW. Kak u THpOKCHH,
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agpeHaIMH Takke yBennunBaeT BOO, HO B MEHbIIEH CTENEHH.
Yopaxuenus. Ou3ndeckue ynpakHEHUS HE TOJBKO BIHAIOT Ha BEC,
CKUTasi KAJIOPUU, HO Y TIOMOTAIOT OBBICUTH MHTEHCUBHOCTH OCHOBHOTO
oOMeHa 3a CYET yBEIWYCHHS 00hEMOB MBIIIICYHOU MACCHI.

Kpamkoepemennuvie hakmopel, eruarwuiue Ha 00uwuili 00meH:

Bricokas temneparypa, BbI3BaHHAasT BOCHAIMTEIIBHBIM MPOILIECCOM,
BBICOKHI YPOBEHb TOPMOHOB CTPECCA B OPTaHU3ME, A TAKKE YBEIIMUYCHUE
WA YMEHBIIEHUE TEMIEPATYPhbl OKPYKAKOIIEH Cpeabl MPUBOAAT K
yBennuennto BOO. Iloct, rononanune nnu Henoenanue camxarot BOO.
Camxkenne BOO moxer ObITh €IMHCTBEHHBIM IMOOOYHBIM 3(PheKToM
nueTbl. Hu3koyriaeBoaHas auera He OyAeT Tak d(pheKTHBHA, KaK OHA JKe
B COYETAaHHMH C (PU3NIESCKUMH HArpy3KaMHu.

Cymounbutit 00men seuwgecme

[lepBblii mar Ha MMYTH CO3JaHUS COOCTBEHHOW IHUETHI — 3TO
MOJCYNTATh, KAKOE KOJMYECTBO Kajopuil Bel cxxuraere 3a CyTku, T.€.
Bam o0muii e:xxeTHEBHBIN pacxo]] SHEPTUHU B KaJOpUsIX. 3HAHUE JaHHON
BEJTMYUHBI TOJOKUT HavYaylo (HOPMUPOBAHUIO BaIIEro MPABHIBHOTO
nutanus. @usmnonorn Yunesm MakApan u @Opank Kaum ycranoswin,
YTO CPEIHUM €XEOHEBHBIA pacxod sHeprum i keHmuH B CIHIA
coctaBiseT 2000-2100 kanopuii B 1eHb, a Ayt my>xkuud — 2700-2900 B
neHb. Ho 3T0 cpemHuil nmokasarelib, KOJIWYEeCTBO 3aTPAUYCHHBIX KAJIOPUIA
MOXET 3HAYUTEIBbHO WU3MEHAThCA. Hampumep, y aTieToOB WM JIOAEH,
AKTUBHO 3aHUMAIOIIMXCS CIIOPTOM OTOT IIOKa3aTeib, OYAET BBHIIIIE.
HexoTopbIM TpHATIOHUCTaM U aTjeTaM, y KOTOPBIX YPE3BBIYAHO
BBICOKHME Harpy3ku, HeoOxoauMo He MeHee 6000 kamopuil Kaxablil J€Hb
U gake ooJiple!

MeToabl onpeae/ieHUs NOTPEOHOCTH B KAJTOPHUAX:

CyulecTBylOT pa3iaudHbie  (QopMmylibl, KoTopble Bbl Moxere
UCIIOJI30BaTh JJI OMNpENETCHUsS CYTOYHON MOTPEOHOCTH B KaJOpHSX.
OHU y4YuTBIBAIOT BO3pACT, IMOJ, POCT, BEC, MBIIIEYHYI0 Maccy Tella U
ypoBeHb akTuBHOCTH. JlroOas QopMyna, KoTtopas NpPUHUMAET BO
BHUMaHue Bairy mbimeunyio Maccy tena (MMT) mact Bam Haumboiee
TOYHOE BBIUMCIICHHE Bammx sHeprosarpar, HO JaX€ HE Y4YHUThIBas
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MMT, BBl BCE €IIE MOXET€ TMOJYYUTh JOCTATOYHO TOYHYIO
uH(opmanuro.

BBICTpBIM ¥ MPOCTBIM METOJIOM [JIs ONPEAEIEHUS MOTPEOHOCTH B
KaJIOPUSIX SIBISIETCA PacyET, UCXOIs U3 OOIIeH Macchl Tea.

Coxuranue xupa: 26-29 kanopuit Ha 1 Kr Maccel Tena

ITonnep:xxanue Beca: 33-35 kanopui Ha | Kr Maccel Tena

YBenuuenue Beca: = 40-45 xanopuii Ha 1 Kr Maccsl Tena

DOTO OYeHb MPOCTON C€MOCOO, KOTOPHIM TIOMOTAET OIECHUTH
NoTpeOHOCTh B Kanopusax. Ho ecTh M OuYeBHAHBIE HEIOCTATKH 3TOTO
METOJIa, BE€/lb OH HE YUYUTHIBAET YPOBEHb AKTUBHOCTU U KOMIUIEKIIMIO.
Upe3BbluaifHO aKTUBHBIM JIIOJIIM MOJKET TOTPEeOOBATHCS Topas3fo
OompIIe KaJopuid, YeM MoKa3biBaeT AaHHas ¢opmyna. Kpome Toro, uem
Oonpllie  MBIINIEYHAsT Macca, TeM Oousbiie OyAeT NOTpeOHOCTh B
KQJIOpHUSIX.

Tak kak 31eCh HE YUYUTBHIBACTCS CTEMEHb OXXHUpEHUs, (opmylia
MOXET MPEYBEIUYUTh TMOTPEOHOCTh B KAJIOPUAX ISl JIOAEH C
n30bITOYHBIM BecoM. Hampumep, 50-7eTHsS JKEHIMHA, KOTOpas BEIET
MaJIOaKTUBHBIM 00pa3 >ku3HU, BecuT 117 kxr, a e€ o0Iiee KOJIMYECTBO
xupa coctaBisier 34%. OnHa HUKOTJAa HE CMOXET COpOCUTH BeC,
notpeossist 3000 kanopuit KaXKIbli JEHb.
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INPAKTUYECKASA YACTb:

3ananue 1. Vcnions3ys tabnuity «IlumeBas HEHHOCTh TPOAYKTOB
NUTaHUS», COCTABHTE MEHIO-PACKJIAAKY MUILEBBIX MPOIYKTOB. J[aHHbIE
3aIUIINTE B TAOIHUILY:

HaumeHnoBaHue

POIyKTa

Koia-Bo

MPOJYKTOB B

rp.

benku
(rp)

Kupsr (rp)

YrieBoanl

(rp)

Yucio

KaJaopum

3ananue 2. J[aiiTe TUTHEHUYECKYIO OIIEHKY MOJTYYE€HHBIM
pe3yJbTaTam Mo Ka4YeCTBEHHOMY COCTaBY pallMOHA ITUTAHUS U

BHCPFGTI/I‘ICCKOI\/JI IOCHHOCTH.

3ananue 3. /laiiTe onpeneneHne Uin KpaTKyr XapaKTepUCTUKY

IMPUBCACHHBIM HUKC TCPMHUHAM:

ABHUTAMHUHO3 -

AMMHOKHUCIIOTHI 3aMEHUMBIC -
AMMHOKHUCIIOTHI HE3aMEHUMBIC -
AHabonm3M (acCUMUIISALINS) -

benku nosHoOIIEHHEBIE -

I'unepButamuHoO3 -
['mmoBUTAMHHO3 -

KaTtabonuzm (IuccuMuiisims) -

MeTaboaus3m -
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KOHTpOJIbLHBbIE BONIPOCHI:

. Jlath onpeneneHue nmoHATHO "oOMEH BellecTB".

. Kakou npouecc B opranusme J1aeT 3HEPruro?

Kpatko oxapaktepusyite 3HaueHUE: OEIKOB, )KUPOB, YTIECBOIOB.
Buapl BUTAaMHUHOB.

KakoBbI IpUYKUHBI TUIIO- 1 aBUTAMUHO30B.

3Ha4YeHUE yIIEBOIOB.

['mroko3a. 3anac riavKoreHa.

OyHKINH )KUPOB.

Knaccudukarus xupos

V0N U AW~
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IHPAKTUYECKOE 3AHATHUE Nell

MoueBblie/IUTEIbHASI CHCTEMA

3agaun: uw3yuuth Tomorpaduio  CTpoeHHE U (PYHKIHH
MOYEBBIICIUTEIbHON CUCTEMbI, U3YUYUTh MEXaHU3M U CTaJIUU JUype3a.

TeoperTnyeckasi 4acTh:

IlonsaTuHe 0 IIPOLECCCC BBIACJICHNA, €TI0 3HAYCHHC

Brigenenne — 3T0 mpoliecc BBIBEACHHUS M3 OpraHu3Ma KOHEYHBIX
OpPOAYKTOB OOMEHa, a TaKXe BpPEAHBIX M HEHYXHBIX OpPraHU3My
BemiectB. K opraHam y4acTBYIOIIMM B BBIBEJACHHUM BEIIECTB W3
OpraHu3Ma OTHOCSTCS TOYKH, KOXKa, JIETKHE, KulledyHuK. boiee 90 %
BBIBOJTUMBIX u3 opraHusma BCIIIECTB yaanaseTcs yepes
MOYEBBIICTUTEIBHYIO CUCTEMY.

KopkoBbit cnoi

Mo3srosoit
C/oN é
Aopra
HuxHas
nonas BeHa MMoyeyHasn
apTepua
MovyeToYHUKK NoveyHas
BEHa
YeTbf MOYETOYHUKOB
B MOYEBOM Ny3blpe ChumKTep
MNpepcTatensHaa wenesa
(TONBKO Y MYMUMH)
Ypetpa

Puc. 1. MoueBsIgeuTeIbHAsI CUCTEMA YEJTOBEKA
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K opranam MO4YEBBIICIUTEIBHON CUCTEMBI OTHOCATCS TOYKH,
MOYETOYHHKH, MOYEBOM Iy3bIPh U MOYEHCITyCKATENbHBIN KaHal. [Toukn
— 9TO OpraH, rje MPOUCXOAUT 00pa30BaHUE MOYH; OCTAIbHBIE MOUYEBHIC
OpraHbl MpeIHa3HAYCHBI JIJI BhIBEICHUS MOYU. OHM UMEIOT TpyOdaToe
win nonoe crtpoeHue. OcHOBHas (YHKIUS MOYEBBIX OPraHOB —
BBIBEJICHUE W3 OpraHu3Ma NpPOJyKTOB OOMEHa BEIIECTB, y4yacTHE B
PETYJIUPOBAHUN COACPHKAHUS BOAbI B OPTaHU3ME M MOJJIEPKAHUE ITUM
MIOCTOSTHCTBA €r0 BHYTPEHHEN CPEIBI.

[Touku — mapsHbli opradH. OHM pacnoyioKeHbl MO OoKam
MO3BOHOYHOTO CTOJ10a HA YpOBHE 12-TO rpyJHOTrO — 2-r0 MOSICHUYHOTO
MO3BOHKOB (IIpaBasi HECKOJIBKO HUKE, a JIEBAsl BBINIE) W IPUIEKAT K
3aHeH CTeHKe OpromHoM monocTH. Ha Kaxkmol modke, HWMEIOIMICH
0000BUAHYIO (OpPMY, pa3IUYAIOT MEPEIHIO U 3aJHIOI0 MOBEPXHOCTH,
BEpXHUM W HIKHUW KOHIBI, JIATEPAIBHBIA M MEOUANIbHBIN Kpasd. Ha
MEIUaIbHOM, BOTHYTOM, Kpae, OOpalleHHOM K I03BOHOYHHKY,
HaxXoJATCS BOpPOTa MOYKHA. B BOpOTax JiexaT: MOYEYHAS apTepus,
noyeyHas BeHa, TMMGPaTUIECKUE COCYAbl, TUM(PATUUECKHUE y3IIbl, HEPBBI
M mnoueyHas JioxaHka. [loduka TmOKpbITa 000JI0YKAMHU, KOTOPBIE
CrocoOCTBYIOT ee ¢ukcanuu. HemocpeaCcTBEHHO K BEIIECTBY IOYKHU
npuiekuT (uodpo3Has o6Oosouka. CHapykM OT HEE pacloiokKeHa
KUPOBasi Karcylia, OKpY>KEHHas chepead U c3aad ¢acuueil IMOYKH.
Kpome Toro, criepenu modka MOKpbITa OpromuHoN. DUKCAUM MOYEK
CIIOCOOCTBYIOT TaK)X€ KPOBEHOCHBIE COCYJbl, BXOJAIIUE B TOYKY U
BBIXOJISIIUE U3 HEe, U BHYTPUOPIOIITHOE JaBJICHUE.

B mnouke pa3nmuyarT KOPKOBOE BEUIECTBO TOJIIUHOW S-7 MM
pacrojgoXeHHoe ¢ nepudepun, ¥ MO3rOBO€ BEIIECTBO, COCTOSIIIEE U3 /-
12 mupamMusiok, oOpallleHHbIX OCHOBAaHMEM K KOPKOBOMY BEIIECTBY, a
BEpXYIIKOM — B TOoYeyHyr0 ma3yxy. KopkoBoe BelecTBo,
BKJIMHUBAIOIICECS MEXKAY IHUPAMUIKAMH  MO3TOBOTO  BEIIECTBA,
00pa3yeT MoYeYHbIE CTOJIOHI.



Puc. 2. Ctpoenue nodek: A - Bua c3aau (1 - BepxHuit mostoc; 2 -
MEIUAJIbHBIN Kpail; 3 - KOPKOBOE BEIIECTBO MOYKHU; 4 - MAJIbIE IOYCUHbBIC
Jareyku; 5 - JaTepallbHBIM Kpai; 6 - 1modyedyHas JIoOXaHKa; 7 - OOJIbIIHe
MOYEYHBIE YaIlKh; 8 - MO3TOBO€ BEIIECTBO MOYKU (MUpaMujibl); 9 -
mouerouHMK; 10 - HmwkHuil momroc; b- Buag paspese (1 - xopkoBoe
BEILIECTBO MOYKH; 2 - MO3rOBOE€ BEIIECTBO MOYKHU (MUPAMU/IbI); 3 - CTOJIO
Mo4KHU; 4 - OOJIBbIITNE MOYCUHBIC YAIIKU; 5 - BOPOTA MOYKHU; 6 - MoYeyHas
JI0OXaHKa; 7 - Mayiasi mo4evHasi yaleyka; 8 - MOUETOUHHK)

CTpyKTYpHO-()YHKIIMOHATLHOW SIUHHUIICH IMOYKH SBJIseTCs HehPOH
— cHCTeMa KaHaJbIEB MTOYKH, YYaCTBYIOIIMX B 00pa3oBaHUU MOYH (pHC.
28). Jlnuna omgunoro Hedpona kosedaercs oT 18 mo 50 mm, a oOmas
NPOTSHKEHHOCTh X cocTtaBiisieT 100 kM. B xax1o#i moyke HaCYUTHIBAIOT
cBbimie 1 MiH. HedpoHoB. HehpoH cOCTOMT U3 KarCyabl U TPEX3BEHHOM
TpyOOUKH: TPOKCUMAJIBHOTO OTJAeNa KaHajiblla (M3BUTOM KaHaJel|
NIEPBOTO MOPSKA), METIN HepOHA M TUCTATIHLHOTO OT/eNa KaHabIa (13
BUTON KaHaJIell BTOPOTO TOPSJKa), MEPEXOIsIIero B CoOUpaTeIbHYIO
TpyOouky. Kamcyna — HauvanpHas 4acTb He(pOHA, PACIIONOKECHHAs B
KOPKOBOM BEIIIECTBE TOYKH, MMeeT (opMmy IByxcTeHHOW darmm. OHa
IUIOTHO OXBaThIBaeT KamWUIIphl KiIyOoOyka TOYKH, oOpasys Tak
Ha3bIBa€MOE, MOYEHYHOE Teyblle. TakuM 00pa3oM, OJWH KOHell HeppoHa
HAUMHAECTCS TIOYEYHOWM KAICyJIOW, a BTOPOW KOHEI BMNAJacT B
cobuparenbHylo TpyOouky. Hanbonee akTMBHON 4acThio HedpoHa
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ABJSCTCA NPOKCUMAIIBHBIM €r0  OTHEN, B KOTOPOM IIPOLECCHI
00pa3oBaHusl MOYM OTINYAIOTCS BHICOKON CKOPOCTBIO.

CrnocoOHOCTh TTOYKK K MOYE€00pa30BaHUIO, B PE3YyJIbTATE KOTOPOIO
BBIBOJSITCS W3 OpraHu3Ma IMPOAYKThl OOMEHa BEIIECTB, CBsSI3aHA C
0COOEHHOCTBIO €€ KPOBOOOpAIIICHHUS.

Yepes moyku B3pOCIOTO YeI0BeKa 3a OJIMH Yac mpoxoauT cosee 40
JIUTPOB KPOBH, a 3a cyTKH O0KoJio 1000 mutpoB. KpoBeHocHas cucrema
MOYKM HAYMHACTCS IMOYECYHOW apTepueu, KOTOpas BXOAUT B BOpOTa
MOYKHU U pacrajgaercs Ha 0ojiee MEJIKHUE apTepHUH, MIPOXOASAIINE MEXKITY
APAMUJAMHU MOYEK JO KOPKOBOTO BEIIECTBA. Y OCHOBAHUA IMOYEYHBIX
OUPaMUIOK OHU OO0pa3yloT AyrooOpasHble apTepuH, OT KOTOPBIX
OTXOJSAT BETBU K KOPKOBOMY BEWIECTBY IIOYKH, TAE€ OT HHX B
paCHIMPEHHYI0 YalieoOpa3Hyl0 4YacTh Kaxaoro HedpoHa (IMOYCHHYIO
KarcyJ1y) OTXOJUT MpUHOCSIIAst apTepust (CoCcyn).

B yaie moye4yHoi Karcyibl NPUHOCIIINAN COCYJl pa3BETBISIETCS HA
apTepualibHble KamWUISAPhl U o0OpaszyeT KiyOouek Mmodyku. Kamuspsl
KIyOOUKa COOMpPArOTCA B BBIHOCSUIMN COCYJ, TOXE apTepUalbHBIN,
IUaMETp KOTOPOTo MPHUOJIU3UTEIBHO B 2 pa3a MEHbIIE, YeM JTUAMETP
MPUHOCSAILETO COCY/Ia, YTO CO3JAET MOBBIIIEHHOE JABJIICHUE B KIIyOOUKe
(70 — 90 mm pr. cr.). [Ipu nmaBnenmm Hwke 40 — 50 MM pr. CT.
0o0pa3oBaHME MOYM MpeKpamaercs. BbIHOCSIME COCYbl, BBIWIA U3
KITyOOUKa, pacnafaroTcs Ha KamwUIsipbl, HO y>X€ BEHO3HBIE, KOTOpHIE
MOCTETICHHO CJIMBAIOTCA B 00jiee KPYMHBIE BEHBI U BBIXOAST U3 BOPOT
nouku. Takoe cBoeoOpa3HOE Pa3BETBICHUE apTEPUM HA KaNWJUISPBI, U3
KOTOPBIX BHOBb 00pa3ylOTCsS apTepHM, MOJYUYWIO Ha3BaHUE 4yAECHOM
cetu. TecHBII KOHTAaKT COCYJOB KIyOOuKa C €ro KarcyJoi,
NOBBIIIEHHOE JIaBJICHUE BHYTPU KaNWUISIPOB KIyOOUYKa CO34aroT
ycioBHs At oOpa3oBaHusi Mouu. Moua oOpasyercs U3 Ij1a3Mbl KPOBH.
[To Mepe mpoTekaHus KPOBU B COCYJIaX KIyOOUKa BHYTPbh KarcCyJibl U3
HEe 3a cueT (PuiIbTpallud B MPOCBET KAINCYJbl MEPEXOJAT MOYTH BCE
COCTaBHBbIE KOMIIOHEHTBHI, KpOM€ OCIKOB M (DOPMEHHBIX JJIEMEHTOB,
oOpa3ysi Tak Ha3blBa€Myl I[EPBUYHYIO MOUYy. 3a CYTKH €€
BbIpaOaTeiBaeTcsi okojio 100 nmutpoB. Ilpu mpoxoxiaeHun NepBUYHOU
MOYM Yepe3 KaHAIbIbl U3 Hee OOpaTHO B KPOBb BCACHIBAIOTCS BOJA,
HEKOTOPBIE COJIM, caxap, B pe3yJibTaTe 4ero oo0pasyercsi OKOHYaTeIbHas
Moua. KonmnuectBo okoHvarenbHor mouu 1,0 — 1,5 nutpa. OHa umeet
OoJiee BBICOKYIO KOHIICHTPAIIMIO, YeM TepBUYHAS ModYa, B Heil B 70 pa3
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Oompiie MoueBUHBI U B 40 pa3 6ombiiie ammuaka. OkoHYaTeNbHAs MOYa
yepe3 coOuparelbHble TPYOOUKH, MPOXOJSAIIHME B KOPKOBOM, a 3aTeM
MO3TOBOM BEIIECTBE ITOYKH, CTEKAET K OTBEPCTUSAM HAa BEPXYIIKE
nupamMuIbl CHayaiga B Majble YallleuKH, 3aTeM B OOJIbIIINE U, HAKOHEII, B
MOYEYHYIO JIOXAHKY, MPOJIOKEHUEM KOTOPOM SIBISIETCS MOYETOYHMK.
Maubix yameuek 7 — 10. OHM OKpYX AT COCOYKHU MOYEHYHBIX MUPAMHUI,.
bonpmux wamedyexk 2 — 3, a MOYEUHBIX JIOXaHOK ojaHA. Bce atH
00pa3oBaHUs pacrojaraloTcsi B IMa3yxe MOYKH, OKPYKEHHBIC KUPOBOU
TKaHbl0. CTEHKA MX UMEET TPU OOOJIOUKU: CIMU3UCTYIO, MBIIICYHYIO U
COEJIMHUTEIIBHOTKAHHYIO.

Mo4yeTOYHUKHM — TIOJbIe TPYOKH, COCIUHSIONIME TOYCUHYIO
JIOXaHKy C MOYEBBIM Iy3bIpeM. B MOYETOUYHMKE BBIJICTSAIOT OPIOIIHYIO,
Ta30BYK0 W IIy3bIpHYI0 4acTh. llociienHsis pacmoJio)keHa B TOJIIIE
MOYEBOTrOo Ty3bipsi. CTEHKa MOYETOYHMKA HMEET  CIHU3UCTYIO,
MBIIIEYHYI0O U  COCIMHUTEIBbHOTKAHHYIO 0000uky. Moua 1o
MOYETOYHUKY  MPOJABUTACTCS  Oylarogapsi  MEPUCTAIBTHUYECKOMY
COKPAIIECHUIO I1aJIKOM MBIIIEYHON TKAHHU €TI0 CTEHKHU.

MoueBoii my3bIpb — OTO MOJBIM OpraH, KyJa HEMPEPBIBHO
NOPUUSIMA CTEKAET MOYA U3 MOYETOYHHUKOB. OH PacmoyioKEH B MaJOM
Tazy, 3a cumpuzoM. Kpome IByX OTBEpCTHII MOUYETOUHHMKOB B IY3BIPE
€CTh TPEThE — BHYTPEHHEE OTBEPCTHUE MOYEHCIYCKATEIBbHOTO KaHala,
yepe3 KOTOpPOE€ MEPUOJIMYECKH OMOPOXKHAETCS IMy3blph. CTEHKa €ro
UMeeT TpU OOOJOYKU: CIM3UCTYI0 (C TMOJCIU3CTOM OCHOBOW),
MBIIICYHY U COCAUHUTEILHOTKaHHY0. [0 Mepe HamonHeHus my3bIps,
€MKOCTh KOTOpOro paBHseTcsa npumepHo 0,5 nuTpa, CTEHKa €ro
pacTITUBaeTCs, a CKJIAJIKH CIM3UCTOM OOOJOUKH PaCHpaBIISIIOTCS.
CokpanieHre riaajkoil MbIIIEYHON TKAaHU MPU OTKPHITOM OTBEPCTHUHU B
MOYEHUCITYCKaTEbHBIM KaHal CIIOCOOCTBYET OMOPOKHEHHUI0 MOUYEBOTO
y3bIpS.

MoueucnyckareJbHbI  KaHAJ CBSI3BIBACT  MY3bIPh  C
MOBEPXHOCThIO Tela 4YejaoBeka. Eciau apyrue ModeBble OpraHbl HE
UMEIOT TIOJIOBBIX PA3JIMYMii, TO B MOYEHUCITYCKATEJILHOM KaHAJIE OHU
uMeroTcsl. HaumHaeTcss MOYEHCIyCKAaTelbHbIA KaHall y MYXYUH U
KCHIIIMH OJMHAKOBO BHYTPEHHHM OTBEPCTUEM HA CTEHKE MOYEBOIO
My3bIpsi. 3aT€EM Y MYXUYHUH OH MPOXOJHUT Yepe3 NPeACTATEIbHYIO KEIE3Y
U TOJIOBOM YJIEH, OTKPBIBASICh HAPYXKHBIM OTBEPCTUEM Ha TOJOBKE
MOJIOBOr0 4YJI€HA, & Yy JKCHINWH JIMIIb COMPUKACAETCS C IMOJIOBBIMU
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opraHaMM W OTKpbIBA€TCA B TMpeJaBepue Blaranuina. Tam, T1e
MOYCHCIYCKAaTeIbHBIH  KaHaJd  IPOXOJUT  Yepe3  MOYEIOJIOBYIO
nuadparmy, BOKPYT HEro oOpasyercss cuHKTep (CKUMATENb) U3
MOIIEPEYHO-TIONIOCATOM CKEJIETHOM MBIIIEYHOW TKaHW, HIPOU3BOJIBHO
PETYIUPYIONTUH OTIOPOKHEHNE MOYEBOTO ITy3BIPSI.

[Ipu BbITIOTHEHUN (PU3UUECKUX YTIPAKHEHUHN TTOYKH C YallleUKaMU U
JIOXaHKOM, a TakKe MOYETOYHHMKH TOJBEP>KEHbl HE3HAYUTEIbHBIM
cMmernieHrusM. B npaBoii mouke moi00HbIe N3MEHECHHS POUCXOIIT Yallle
OHM  Oojiee  BBIP@XKEHbI, UYTO, MO-BUAMMOMY,  CBSI3aHO  C
pacrnojararouiercss Haj Heu redeHbro. dopMa MOYEUHBIX YalleueK M
JIOXaHKH TIPU BBHITIOJTHEHUN (DU3WYECKUX YIPAKHEHUH HE H3MCHSETCH.
Yro kacaeTcsi MOYETOYHHUKOB, TO y HHX H3MEHSETCS M CTEIEHb
uckpusieHus, u (opma. Ilocne dusnueckux ympaxHEHUNW MOUYEBBIC
OpraHbl OYEHb OBICTPO MEPEXOMAT B MEPBOHAYAIBLHOE COCTOSHUE MPH
HSHEPTUYHOM TITyOOKOM OprontHoM (auadparMaibHOM) IbIXaHUH.

buoxumuyeckue pyHKIUHU MOYEK:
1) sKcKpeTopHasi.

[Toukamu BBIBOASTCS U3 OPraHU3MA!

a) KOHEYHBIE MPOIYKTHI Kartaboiu3zMa (MOYEBHMHA, MOUEBas
KHMCJI0Ta, KPEaTUHUH U JIP.);

0) wu30BITOK BEIIECTB, BCOCABIIMXCA B KHUIICYHUKE WIIU
o0pa3oBaBIIMXCS B TMpolecce Karadoiau3Ma: BOAA, OPraHUYECKHE
KHCJIOTHI, BATAMUHbBI, TOPMOHBI U JIp.

B) KCEHOOMOTHUKHM — YyXXEpPOJHBIC BellecTBa (JICKapCTBEHHBIC
nmpenapartbl, HUKOTHH).

2) TOMeoCTaTHIeCKasl.

IToukamu peryiImpyrorcs:

a) BOJHBIN TOMEOCTAa3MC,

0) coJIeBOM TOMEOCTa3uC

B) KHCIIOTHO-OCHOBHOM OaJtaHc.

3) MeTaboauYecKas:
y4acTUe B YTJIEBOJHOM, O€JIKOBOM, KUPOBOM OOMEHAX;
4) perynsTopHas:

CHHTE3 B TOYKaX OMOJIOTHYECKH aKTHUBHBIX BEIIECTB: PEHHUHA,
akTUBHOUW (GopMbl BUTaMuHa D3 | 3pUTpOonosTHHA, MPOCTArIaAHIUHOB,
KUHUHOB.
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OTH BENIECTBA OKa3bIBAIOT BIUSHUE Ha mpolecchl perymsiuuu A/l
CBEpPTHIBaHUA KpOBH, Ha PoChHOPHO-KAIBIIUEBBIM OOMEH, Ha CO3pEBaHUE
SPUTPOILIUTOB U HA IPYTUE MPOLECCHI.

B moukax, Kkak ¥ B MEYEHH, OCYIIECTBISETCS CHUHTE3 TIIOKO3bI de
NOVO - IJIIOKOHEOTeHe3, OCOOCHHO M3 TrilyTamMuHa (M JIp. CyOCTpaToB:
AMUHOKHCJIOT, JlaKTaTa, IJIMIEpUHa, (PYKTO3bl) MOCTYNUBIIUX U3
KpPOBH.

[Iporiecc riatOKOHEOTeHE3a HMHULIMUPYETCS, (KaKk W B TICUCHH),
KOPTU30J0M. Tak Kak IMOYKH OJHOBPEMEHHO NOTPEOJSIOT TIIOKO3Y,
oOmuii OanmaHc TIIOKO3bl He wu3MeHsierca. [Iporecc peabGcopOumu
[JIFOKO3bl W3 TMEPBUYHOM MOYM UJET HE3aBUCUMO OT IIpolecca
[JIFOKOHEOTeHE3a.

[IpoTekaer B neueHu u B moukax. KitoueBor hepMEeHT — modeqHas
nupyBaTKapOOKCcWiIa3a HaumboJiee aKTUBHA B KHCJIOW Cpefie, ITUM
OTIIMYaeTcsa OT medeHouHoro ¢epmenrta. [losTomy mnpu anumose B
nmoykax KapOOKCHWJIa3a aKTUBHPYETCSA, «KHUCJBIC» JIAKTaT, MHPyBaT
BOBJICKAIOTCA B TJIIOKOHEOI€HE3 W MPEeBpalaloTCs B TIJIIOKO3Y (HE
00J1a1ak0IIy 10 KUCJIBIMU CBONCTBAMM ).

HakomnieHne KETOHOBBIX TE€J, KOTOPbIE MO CBOMUM CBOMCTBAM
ABJISIIOTCSL  KUCJIOTAaMHU -  CTUMYJIUPYET  TJIIOKOHEOT€HE3,  4TO
CIIOCOOCTBYET  YJIYUYIICHUIO  KHUCIOTHO-IIEJIOYHOTO COCTOSIHUS H
OJTHOBPEMEHHO CHa0XXaeT oOpraHu3M TrawKo3oil. [lpu momHOM
rojioganuu A0 50 % TIII0K03bl KPOBH 00Pa3yIOTCs B MOYKAX.

Memabonuueckana hynkuus nouex

Oco0eHHOCTSIMU MEeTa00IM3Ma TOYEUHOW TKAHU SIBJISIFOTCS:

I bombmme 3arpatel AT®. OcHoBHOM pacxon AT® — akTuBHBIN
TPaHCHOPT MpHU peadCcopOLMU U CEKPEIH, U Ha OMOCUHTE3 OEIKOB.

2 BpIcoKasi CKOpOCTh OMOCUHTE3a OCTKOB.

3 Bricokast akTUBHOCTB MTPOTEOIUTUUECKUX (PEPMEHTOB.

4 CriocoOHOCTh K aMMOHHUOTEHE3Y U TJIFOKOHEOTCHE3Y .
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HPAKTHYECKASA YACTb:

3aganmue 1. 3yunre cTpoeHHE MOYEBBIACTUTEIBHON CUCTEMBI.
[ToanuimmnTe pUCYHOK.

-

~NO OB WN

3apanue 2. Paccmorpure cxemy ctpoenus Hedpona. K puc.
caenanTe 0003HAUYCHUS

10 9 ' 21

20

J
17 WA §
18 Ly
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3ananue 3. M3zyuute akTophl, BIUSIONINE HA TUYPE3, 3aTIOJIHUTD
Ta0IuITy:

I dpaza IT dgaza Huypes

1. Cummaruueckas HC

2. [Tapacumnatuueckas HC

3. AnpenanuH

4. Tupokcun

5. BaszonpeccuH

6. Koptukouipi

3ananue 4. M3yunre cocTaB MEpBUYHON U BTOPUYHOU MOYH.
3amoTHUTE TaOIHUITY:

No KoMnoHeHThI [lnazma ITepeuunas | Bropuunas

KpOBU
Mo4a MoO4a

Bona

benku, ;Kupsl,

[ mrok03a

Monb! HaTpHUS
MoueBuHa
MoueBas KHCJIOTa

N o ookwin

Kpeatnnuu
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3ananue S. M3yunre HapylIeHUs I€ITEIBHOCTH MMOYeK. [laiTe
ONPEAECIICHUE MTPEIIOKEHHBIM TEPMUHAM:

aHypwus -
NOINypus -
OJIMTOYTHS -
TUIIEPCTEHYPUS -
TJIIOKO3YpHS -
reMaTypus -
nuypus -
MPOTEUHYPHUS -

KoHTpOJIbHBbIEC BONIPOCHI:

. [lepeuuncnnre opranbl MOYEBBIAEIUTEIIBHON CHCTEMBI.

. KakoBsl ux ¢pyHkimun?

. HazoBuTe TaTHHCKOE U rpeueCKOe HA3BAHUE MMOYEK

. Oxapakrtepusyite Tonorpadguio u CTpOECHUE MOYEK.

KakoBo ctpoenue u ¢pyHkiuu HedppoHa?

CtpoeHue 1 3HaUEHUE MOYEBOKO ITY3bIPs

OTnnune KEHCKOTO MOUYEHUCITYCKaTEIFHOIO KaHala OT MYKCKOTO
da3bl quypesa.

VYcnoBus, ciocoOCTBYONIUE yIbTpadIbTpauu

el e o



