§ 32. BHyTpeHHee cTpoeHne pblObI
(Ha npumMmepe KOCTUCTON)

/ Knacc
ononorus



Bonpocsl

1. Onpenenute cpeny n mecta obutaHus polo,
n300paxeHHbIX Ha pUcyHke 116.

Pirc. 116, Paannaueie skonormueckue rpynns puo: I, 2— nenarmdeckiie — oGHTAOMEC B TOMIE
BOABI (Tpecka, TyHen); 3 — nopepxnocTHas (neryqan puidka); 4— gonnan (kamGana)



Bonpocsl

2. Kakoe cTpoeHne nMeroT NoKpoBbl Tena
PbIO 1 KaKOBO 3HA4YEHUE UX B XKN3HU PbIO?

3. C nomMoLLblo Kakux opraHoB pbiba
OpPUEHTUPYETCA B BoOe"?

4. HaszoBuTe nrnaBHUKN PbIObI K
oxapaktepuaymnte nx pyHKLUM.



OnopHo-ABUraTtenbHasa cucrema.

* OCHOBY BHYTPEHHEIO KOCMHO20 CKesiema
pbIObI (pnc. 118) cocTaBnNAT MO380OHOYHUK U
yepen.

* [T0O3BOHOYHUK COCTOUT N3 HECKOJIbKUX OECATKOB
MO3B8OHKOR, NOXOXNX ApYyr Ha apyra. Kaxabin
NO3BOHOK MMEET YTOSILLEHHYIO YaCTb — Teno
NO3BOHKA, a TaKkKe BEPXHUE N HUXKHME OYTIN.
BepxHue ayrn BmecTte obpasytoT KaHar, B
KOTOPOM JEXUT CNMHHOW MO3I. [1yru 3alwumuiatoT
ero OoT TpaBM.



OnopHo-ABUraTtenbHasa cucrema.

* BBepx oT Aayr Topyart ANMMHHbIE ocmucmable
ompocmku. HWxHne ayrm B TynoBMLLHOU YacTu
Pa30MKHYTbl. K DOKOBbIM OTPOCTKaM NO3BOHKOB
NPUMbIKAOT pebpa — OHM NMPUKPbIBAIOT
BHYTPEHHME OopraHbl N cryXkaT onopow ang
TYNoOBULLHOU MycKyramypbl. OCOOEHHO
MOLLHaAA MycCKynaTypa pacnonoXeHa y pbid B
obrnacTu cnuHbl U XBOoCTa. B XxBOCTOBOM YacTu
HWXXHWE OYyrn No3BOHKOB 0OpasyloT KaHan, B
KOTOPOM MPOXOAAT KPOBEHOCHbIEe Cocyapbl.



Puc. 118, Ckener kocrnoil peiben: 1 — vyemocty; 2— yepennas xopodka; 7 — mabepHas KpeImKa;
4 — mneueroit nosc; 5 — CKeneT rpyAHoro IWMaBHKKa; 6 — cKeleT OPIOmMHOTO ITaBHIKA;
7 — IWIABHMKOBBIC Ay 4H; §— MO3BOHKM C OCTHUCTRIMI OTPOCTKAMI



OnopHo-ABUraTtenbHasa cucrema.

* B ckeneTe ronoBbl BUAeH HEDONbLLOW
yepern, nnn yepernHasi Kopobka. Koctu
yepena 3alwuLlaroT rofToBHOWN MO3T.
OCHOBHYI0 € YacTb CKesieTa rosiosbl
COCTaBMNAT BEPXHUE N HUXKHMNE YENIOCTH,
KOCTU rnasHuL, 1 xxabepHoro annapara.



OnopHo-ABUraTtenbHasa cucrema.

* B xxabepHoOM annapare XopoLlo 3aMeETHbI
KpynHble XabepHbie kpblwkKu. Ecnn nx
NPUNOAHATb, MOXXHO YBUAETL XXabepHbie
dyau — OHW NapHble: neBble U Npasble. Ha
XKabepHbIX gyrax HaxoaAaTcs Xabpbl.
MbILLL B rOfTOBHOW YacTu mMaro, B
OCHOBHOM OHM PacCnosioXKeHbI B 001acTu
XKabepHbIX KpbILLEK, YENKCTEN U Ha

3dTblJIKE.



OnopHo-ABUraTtenbHasa cucrema.

* B cocTtaB ckeneta pbibbl BXOOAT CKENeThbl
HernapHbIX U NapHbIX M1a8HUKOS.
CkeneT HenapHbIX MNIaBHUKOB COCTOUT U3
MHOIMMX YOSIMHEHHbIX KOCTOMEK,
YKPEMMNEHHbIX B TOMLLE MYCKYNnaTypbl.
[TapHble NMaBHUKU UMEIOT CKESETb
rnosicoe n ckenetbl cB0600HbIX
KOHeYyHocmeu.



OnopHo-ABUraTtenbHasa cucrema.

» CKenerT rpyaHoro nosica HernoaBMXHO
NPUYNEHEH K cKeneTy roniosbl. Ckener
CBOOOAHOW KOHEYHOCTN (CODCTBEHHO
NaBHUKA) BKITHOYAET MHOIMO MENKNX U
YONMMHEHHbIX KOCTOoYeK. B bptoliHOM nosice
— eanHasga Koctb. CkeneTt cBoOOAHOro
OpPOLLIHOro NnaBHMKA COCTOUT N3 MHOIMUX
ONMUHHBIX KOCTOYEK.



OnopHo-ABUraTtenbHasa cucrema.

« OCHOBHbIE MbILLLIbI pacrnonaraoTcsi paBHOMEPHO
B CMMHHOM YacTu Tena pbidbl; 0COBEHHO XOPOLLIO
Pa3BUTbI MbILLILbI, ABUTaOLLME XBOCT.

e [TnasamernbHbIU Ny3bIPb — 3TO OCOOLIN OpraH,
CBOMCTBEHHbIN TONMbKO KOCTHbIM pbibam. OH
HaxXxo4uTCA B MOSIOCTM Tena nod NO3BOHOYHMKOM.
B xone aMbpuoHanbHOro pasBmuTmnsi BO3HUKaAET
KaK CMMHHOWN BbIPOCT KULLEYHOW TPYOKM.



[1naBaTenbHbIV NYy3bIPpb

* MO3BOMSET PbiOe HE YTOHYTb NOA
cobcTBeHHOM TsXKecTbto. OH COCTOUT U3
OOHOW UNu OBYX Kamep, 3arnofHeH CMEeChbHo
ra3oB, ONIN3KOM MO COCTaBY K BO3OYXY.
Ob6beMm rasos B nsiaBatenbHOM Ny3blpe
MOXET N3MEHATLCSA NPU BblIAENEHNN Y
NOrnoweHnn nx Yepesa KPOBEHOCHLIE
COCYyAbl CTEHOK My3bIpsA 1nn npwu
3arnaTbiBaHUM BO3ayXa.



[1naBaTenbHbIV NYy3bIPpb

* 9TO U3BMEHAET 0ObEM Tena pblObl U ee
yaenbHbIW Bec. bnarogaps
nnaBaTefibHOMY Ny3bIPO Macca Tena
PbIObI NPUXOONUT B paBHOBECUE C
BbiTankmeawLlen cUnoun, 0eUCcTByoLEN Ha
pbLIOY Ha onpeaerneHHou rnyobuHe.



[lnwieBapuTenbHasa cuctema
(puc. 119)

* HAYMHAETCH KPYMNHbIM PTOM, PacrnofnoXXeHHbIM Ha
KOHLIE rONOBbl 1 BOOPY>XEHHbLIM YENIOCTAMM.
MmeeTcsa obLumpHasa potoBas nonocTb. ECTb
MENKWUE UIn KpyrnHble 3y6bl. 3a pOTOBOW
NOSTOCTbKD HAaXoOMUTCA MOMOCTb MOTKU. B Hen
BUAHbI XXabepHble Wenu, pasgerneHHble
MexcKkabepHbIMU rneperopogkamun. Ha HuX
pacnorioXeHbl xabpbl. IX-To n npukpbiBatoT
XKabepHbIe KPbILLKN CHaPYXW.



[lnweBapuTenbHasa cucrtema

« [1anee criegyet nuuwieso N 00 bEMUCTLIN
XKenyaokK. 3a XXenyakom pacrnosioXeHa Kuuika. B
Xenygke n KNWEYHUKE NuLla rnepeBapuBaeTCcs
noa AencTBUEM NULLEBAPUTENbHbBIX COKOB: B
Xenyoke OeUCTBYET Xenyogo4vHbI COK, B
KNLLEYHUKE — COKW, BblAensiemMble Xernesamm
CTEHOK KMLLEYHMKA 1 NoaXenyao4HoU Xxenesbl, a
TaKXe XXen4yb, NOCTynarLwas 13 Xen4yHoro
ny3bIps N NeYeHn. B KnwevyHuke nepeBapeHHas
nvLLa 1 BOOa BCACbIBAOTCS B KPOBb.
HenepeBapeHHble OCTaTKM BblOpacbIiBaOTCA
Hapy»Xy 4Yepes3 aHanbHOe OTBEPCTHE.
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Puc. 119. Buyrpennee crpocnne koctHoil peibst (camka): I— por; 2— wabper, 3 — cepaue;
4 — neveHs; ) — METHHEBI MY3LPD, 6— KENVAOK, 7 — IIABATCIBLHEI IYALIPh, & — KHIMCYHNK;
9— ronosnoi Moar; 10/ — noasonounuk; 11 — ciuroit moar; 12— ssmmget;, 13 — nouka;

14 — ceacacnka; 15 — ayunk; 16— anansuoe orseperie; I7— nonosoe oTBEpeTHE;
18— moucsoe orepcerie; 19— MoucBoii nyasps



[IbiIXxaTenbHass cuctema

* pacrnosiokeHa B obnactu rnotku (puc. 120,
b, B). CkeneTtHon onopoun xabepHoro
annaparta cnyXart YeTblpe napbl
BEPTUKAlbHbIX )XabepHbIX Ayr, K KOTOPbIM
NPUCOEONHAIOTCS XabepHbie NNacTUHBI.
OHM cocToAT N3 baxpom4yaTbiX KXabepHbIX
Jiernnecmkoe, BHYTPU KOTOPbIX MPOXOOAT
TOHKOCTEHHbIE, BETBALLMECH HA
Kanunnspbl KPOBEHOCHbLIE COCYAbI.



[IbiIXxaTenbHass cuctema

« Uepes cTeHKkn KanunnsapoB NAeT
ra3oobmeH: nornowleHne n3 soabl
Kncnoponaa v BblaeneHne yrinekucnoro
rasza. Boga aBmxetca mexay KabepHbiMu
nenecTtkamm bnarogapsi CoKkpalLeHUIo
MYCKYyNaTypbl rMOTKN N OBMXKXEHUIO
KabepHbIX Kpbillek. Ha xabepHbix gyrax
eCTb XXabepHble TblYMHKN. OHK obeperatoT
MANKME HEXHbIE XXabpbl OT 3aCOpPEHUS
NULLEBLIMU YacTULLAMMW.



KpoBeHOCHasa cuctema pbib

* 3aMkHyTasa (puc. 120, A). KpoBb HENPEPLIBHO
TEYeT No cocyaam bnarogapsi CoKpalleHuto
deyxKaMepHOo20 cepoua, COCTOSILLErO 13
npedcepousi v xesyodo4yka. Yepes cepaue
NpPOXoOUT BEHO3HAA KPOBb, coaepallas
yrnekucnoin ras. XXenygodek npu cokpawieHum
HanpasnseT ee B OpHOLLHYO aopTy. B obnactu
Xabp bprowHas aopTta pacrnagaetcd Ha 4 napbl
NPUHOCALLMX XabepHbix apTepmn. OHM BETBATCH
Ha Kanunnsipbl B XXabepHbIX nenecTtkax.



KpoBeHOCHasa cuctema pbib

« 3p€ecb KpoBb OCBODOOXOAETCA OT YITIEKUCIIONO
rasa, oborallaercsi KNCNOpPOaOM, CTAHOBUTCS
apTepuanbHOM 1 Yepes3 BbIHOCSALLME XXabepHble
apTepun HanpaBnsAeTcHa B CINHHYO aopTy.
CnunHHasa aopTa HanpaBnsaeT apTepuanbHYyIo
KPOBb KO BCEM OpraHam Tena v B ronosy. B
TKaHAX OpraHoB KPOBb OTAAET KUCMopoa,
oboralwjaeTcs yrnekncrnbiM ra3om, CTaHOBUTCS
BEHO3HOW 1 BHOBb TEYET NO BEHaM K cepaLuy.
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Puc. 120. Kposenocnas 1 AbIXxaTeabHas CHCTEME KOCTHOI pRIGEE A — cXeMa KPOBCHOCHON
cucreMel: I — cepae; 2— Gpomnas aopra; 3 — npHHOCANNC XabcpHEIC apTepint 4 — BRIHOCATIIC
wabepHiic apTepun; 5 — COHHEIC ApTepiy; 6 — CIMHHAA Aa0pTa; 7 — KapAMHAIBHLIC BCHEI;

8 — Gpomuan pena; 9— kamuspasie cucremsr;, B — xabepnan ayra: I — xabepHble TRIMHHK;

2 — wabepnsie nenectin; B— cxema apxanns: [ — HANPapIcHNE NOTOKOB BOALL 2— Kabps;

3 — mabepHBIC KPBITTKIT



HepBHasa cucrtema.

* LleHTpanbHaga HepBHasa cuctema (LIHC) coctout
M3 roNoBHOIO M CNMHHOIO Mo3ra (puc. 121, A).
[os108HOU MO32 UMEET NATb OTAENOB:
rnepeoHull, MPoMexymoYHbil, cpeoHull,
MO3)Ke4yOK 1 rnpoodosicoeamsiil (puc. 121, b).

* [lpogonroBaTbli MO3r Nf1IaBHO NepPexoanT B
crnuHHoOU mMo32. [lepndepunyeckas HepBHas
cucTema npeagcrabrieHa HepBamMu,
coeauHaowmmm LIHC ¢ opraHamu.



HepBHasa cucrtema.

* OT roniloBHOro Mo3ra OTXOOAT 20J108HbIe
Hepebl. OHM OoTBeYaloT 3a paboTy opraHoB
YYBCTB U HEKOTOPbIX BHYTPEHHUX opraHoB. OT
CMMHHOrO Mo3ra OTXoAAT CMUHHO-M03208ble
Hepebl. OHK 0becrnevnBaloT COrnacoBaHHYHo
paboTy MycKyrnaTypbl Tena, opraHoOB ABUXEHUS,
BHYTPEHHMX OpraHoB. HepBHasa cuctema
KOOPANHUPYET OeATENbHOCTb BCEro OpraHn3ma,
ajleKBaTHble peaKkun Ha BO3OENCTBUSA BHELLHEN
cpenpbl.



Puc. 121. Heperaa cucrema koctHoit puibsi A — obman cxema: I — ranosnoii Moar; 2— cliHHOI
MOAI; 7 — FOIOBHBIC HEPBEI, 4 — CIMHHO-MO3TOBEIC HEpBbI; B — ccema ronosHoro moara: | — nepeumii

M0ar; 2— NpOMERYTOUHBIE MOAr; 3— CpeHmii MO3r; 4 — MODKEHOK; § — NPOAOITOBATLIH MOAT



OpraHbl BblaerneHus

* NMpeacTaBneHbl MoYKamMu, PacrnonoXeHbiMu
BOOMb NMO3BOHOYHNKA, MOYemOYHUKaMU ¥
MouyesbIM ny3bipemM (cM. puc. 119). Hepes atu
opraHbl 13 Tena pbldObl yaanaTca N3NULLIHKNE
conun, Boga 1 BpedHble Ans opraHM3ma
NpoAYKTbl OOMeHa BELLECTB.

* /I3BnevyeHne n3 pasBeTBIIEHHbIX KPOBEHOCHbIX
COCY0B NU30bITOYHOWU XXUOKOCTU, CONEWN,
BpeAHbIX NpOoAYyKTOB 0OMeHa NpomcxoanT B
noykax. Moya noctynaet no MO4YeTOYHUKaM B
MOYeBOW Ny3blpb, a U3 HEro BblbpacbiBaeTCcH

HapPYXY.



BbiBOAObI

[1To cpaBHEHUIO C NaHUETHNUKaMM pbiObI bonee
BbICOKO OpraH1U30BaHHbIE XXUBOTHbIE.

1)Xopaa y H1MX 3amMmelleHa No3BOHOYHUKOM;
2)Xabpbl UMEIOT CIOXHOE CTPOEHUE;
3)cepaue MycKynncToe, AByXKaMepPHOE;

4) OpraHaMu BblAEreEHNA CITyXKaT NMOYKH,
MOYETOYHUKN N MOYEBOU My3blPb.

5) LleHTpanbHasa HepBHas cuctema (HepBHas
TpybKa) pasgerneHa Ha rofioBHOM (NATb OTAENOB)
N CMTIMHHOW MOGT.



