_ Tema: OnopHo-aBuraTenbHas
cucTema

3agayu:

N3y4ynTb CTpoeHmne, Buabl U coeaunHeHune
KOCTEeW, KOCTU CKereTa 4YenoBeka;

CTpOEHNE MbILUEYHOW TKAHU U MbILLL

Ilumenoes A.B.



KocTHaa TkaHb

B coctaB KOCTHOW TKaHU BXOOAT
opraHmn4yeckue (0CcenH n occeomykons) u
HeopraHun4eckue BellecTBa (conum
Kanbuus, docdopa, xenesa, MmarHms).

OpeaHuyeckue sewecmsa rpuoarom
arlacmu4yHocmb. Ecnu nx cxedb, KOCTb
paccblinaetca Ha HebonbLune TBepable
YaCTUYKMN.

HeopezaHuyeckue ripudarom meepdocmea,
ecnun ygannTb HeopraHn4Yeckmue BeLLeCcTBa
BblAEPKXUBAHMEM KOCTU B KUCNOTE, TO
KOCTb CTAQHOBUTCSA 3M1aCTUYHON U ee
MO>XHO OyaeT 3aBA3aTh B y3en.

KocTHaa TKaHb npeacTaBneHa Krnetkamm
KOCTHOW TKaHU — ocmeouyumamu v
MEXKNETOYHbIM BELLECTBOM.
CTPYKTYPHbBIM 311IEMEHTOM SIBMSAETCS
OCMEOH — CUCTEMA KOCTHbIX MIACTUHOK,
KOHLEHTPUYECKUMU Kpyramu
pacnonararoLwmneca BOKpyr 2agepcosbix
KaHarsiog, cogepxallunx HepBbl U cocyabl.
Mexay HUMWU — 8cmaegoyHbkIe MacmuHKU.




CTpoeHune n Bnabl KOCTEN

Pas3nunyaloT KomrakmHyoe BeLwecTBO
KOCTHOM TKaHu (Teno KocTu) n 2ybyamoe
BELLLECTBO (B rofioBKax KOCTEN).

CTpoeHune 1 Buabl KOCTEWN:

KocTb nokpbiTa Ha0kocmHuued,
CYyCTaBHbIE NOBEPXHOCTU — XPSUOM.
HagkocTHUUA BbINOMHAET 3aLlUUTHYIO,
TPOPUYECKYIO (COAEPKUT KPOBEHOCHLIE
cocyabl U HEPBLI) U
KocTeobpasoBaTesibHY0 (PYHKLNHN.

C BHYTPEHHEN CTOPOHbI HAOAKOCTHULbI
HaxogsaTcs ocmeobriacmel,
obecneuynBatoLLme poCT KOCTU B TOSLLUHY.
Ha rpaHuue ¢ KOCTHOW MOSIOCTLHO
HaxoOsTCA OCMeoKsacmsl — KIETKU-
paspyLmnTENbHULbI KOCTHOMN TKaHW.
[[ONOBKM KOCTEN, NOKPbITLIE XPALLOM,
Ha3bIBaKOTCA anugu3amu, MecTa
NPUKPENSIEHNS CYXOXNIUN — arnogu3ssbl,
TEeno KOCTU — duagu3s, y4aCcToK Mexay
anMdn3om n guadusom — memaaghuas.




CTpoeHune n Bnabl KOCTEN

OcTeoHbl 06pa3syloT nepeknaanHbl, eCnu
nepeknaguHbl pacnosioXKeHbl MNoTHO, TO
obpa3syeTcs KomrakmHoe BELLECTBO, ECIN
pbIXN0O — 2ybyamoe BeLLeCTBO.

CTpoeHne un Buabl KOCTEWN:

KocTb nokpbiTa Ha0kocmHuueu,
CyCTaBHbIE NOBEPXHOCTU — XPSU,OM.
HagkocTHUUA BbINOMHAET 3aLlUUTHYIO,
TPOPUYECKYIO (COAEPKUT KPOBEHOCHLIE
cocyabl U HEPBLI) U
KocTeobpasoBaTesibHY0 PYHKLNN.

C BHYTPEHHEN CTOPOHbI HAAKOCTHULbI
HaxoasaTcs ocmeobriacmel,
obecneynBatoLLme poCT KOCTU B TOSLLUHY.
Ha rpaHuue ¢ KOCTHOW MOSIOCTLHO
HaxoOsTCA OCMeoKsacmsl — KIETKU-
paspyLmnTeNbHULbI KOCTHOMN TKaHW.
[[ONOBKM KOCTEN, MOKPbLITLIE XPALLOM,
Ha3bIBaKOTCA 3nugui3amu, MecTa
NPUKPENSIEHNS CYXOXNIUN — arnogu3ssbl,
TEeno KOCTU — duagu3s, y4aCcToK Mexay
anMdn3om n guadusom — memaaghuas.




CTpoeHune n Bnabl KOCTEN

B meTtadmae nmeertcsa npocnouka
ocmeobriacmos, 3a CHeT OdefieHnd
KOTOPbIX MPOUCXOAUT POCT KOCTU B
ONuHY. POCT KoCcTen npekpalwiaeTtcs K
23-25 rogam y My>4mH, Kk 18 — 20
rogam y XeHWmH. Anndonsbl COCTOAT
n3 rybyaTtoro BeLWlecTBa, B s4eNKax —
KpaCHbIN KOCTHbIN MO3r. BHyTpun
aonadumsa KaHan c XenTblM KOCTHbIM
MO3roMm.

Buabl kocten:
Pasnun4yaloT 4YeTblpe rpynrbl KOCTEW:

mpybuyamelie (ONIMHHbIE — MnevyeBas,
KOpPOTKMe — panaHry nanbLeB);

agybyamele (ANNHHbIE — pPebpa,
KOPOTKNE — KOCTU 3ansiCTbs,
NpeansitoCHbl);

rriockue (ronartku);

cMewaHHble (OCHOBaHWe Yyepena,
MO3BOHKM).




CoegunHeHne KocTewn.

PasnuyatoT rnodsukHblie, rosiyrnod8uXXHble U Hernod8UXXHbIE COeOUHEHUS
Kocmeud.

[lodsukHble coeOuHeHUs — CyCTaBbl.

[lonyrnodsukHble coeduHeHUS XapakKTepPHbl A MO3BOHKOB LLENHOrO,
rPYAHOro N NOSACHNUYHOrO OTAENOB NO3BOHOYHMKA, ANA COeANHEHUsT pedep
C rpyaAuHOWN M rpyaHbIMU NO3BOHKaMM.

HernoodsuxHble coeOuHEeHUs1 XxapaKTepHbl A8 MO3roBOro oTaena yepena,
KOraa BbICTYMbl OAHON KOCTW 3aX0OAAT B BbleMKu apyron. Obpa3syeTtcs
OYEeHb MPOYHbIN LLUOB.




CoeanHeHne KocTen.

Mo apyron knaccudukaumm coeanHeHns AensaT Ha ABe OCHOBHbIE rpynnbi:
HenpepbiBHbIE N NPEPbLIBUCTLIE.

HenpepbigHbIe MOTyT ObITb TPEX BUOOB:

1. - CoeagnHeHme ¢ NOMOLLbI COeaANHNTENBbHOW TKaHN — mnbpo3Hoe
coegnHeHne (PoOaHUYKN B Yeperie HOBOPOXOEHHOIO);

2. - C nomMoLbo XpsLWEBOW TKAaHU (MEXNO3BOHOYHbIE OUCKN);
3. - KocTHble cpalleHus (KocTu Yepena).




CoeanHeHne KocTen.

B npepbisucmeix (Cycmasgax) pasnuyarT CycTaBHble MOBEPXHOCTH,
CYCTaBHYI CYMKY, CyCTaBHYIO MOSIOCTb C CUHOBUAIIBHOWN XUOKOCTbIO.
[laBneHne B HUX oTpuuaTenbHoe. PasnuyaroT eLle u rosycycmasbl —
COeIMHEHUS], UMeoLLME B TOrLWE Xpsilla WenesnaHyo nonocTb (Nobkosoe
cpaLleHue).

CycTtaBHas cymka

CycTaBHas ronoska \ _ CycrasHad BnaguHa

| XKeHckun
a3




OnuMmnuagHukam
OOHOOCHbLIN - DNOKOBUOHbIW;

OBYXOCHble — 3MnnuncongHbiv U ceanoBUaHbI
CyCTaBbl;

MHOIOOCHbIE — LLapOBUAHbIN U NIOCKNe
CycTaBbl

[Mpnmepbl:

BrnokoBMAHbLIN — NTOKTEBOM;
ANNNNCOUAHLIN — Ny4ye3ansacTHbIU CyCTaB;

ceonoBUAOHbIM — 3aNACTHO-NACTHLIN CyCTaB
OonbLlIOro nanbLua;

LLapOBUAHbLIA — NIe4YeBou;

NJIOCKUE - MeX3alnACTHblE U NpeanitoCHO-
NIKCHEBbLIE CYCTaBhbl.

Puc. 209. Cxemamuyeckoe
u3obpaxeHue cycmagHbIX
rnosepxHocmedl y cycmagos
pasnu4yHol ¢hopmbi:

A — 6710K08UOHBIU; B — 311uUnNcoudHbIU;
B — cednosudHbil; I — wapo8udHbIl



OnumMmnuagHukam

CoeanHeHns KocTen AensaT Ha ABEe OCHOBHbIE rPyMnbl: HENPEPbLIBHbIE U
npepbIBUCTbIE. HernpepbisHbie (CUHapMpPO3bl) MOTYT ObITb TPEX BUOAOB —
COEeAVHEHME C MOMOLLILIO COEANHUTENBHOWN TKaHU — (PrUbposHoe
coeguHeHne — cuHOecMo3 (LBbI B B KOCTAX Yepena, 3yboanbBeonapHoe
COE€AMHEHUNE) — POOAHNYKM B YEPENE HOBOPOXOEHHOIO), C MOMOLLLIO
XPSALWEBOW TKAHN — CUHXOHOPO3b! (MEXMNO3BOHOYHbLIE ANCKW), KOCTHbIE
cpalleHust — cUHOcmo3b! (KOCTU Tasa).

B nipepbisucmeix (cycmasax, duapmpo3ax) pasnuyatoT CyCcTaBHble
NOBEPXHOCTU, CYCTaBHYIO CYMKY, CYCTaBHYIO NOMOCTb C CUHOBMAbHOM
XuaKocTtbto. [laBneHne B HUX oTpuuaTenbHoe.

PasnnyaloT eLle n rnosycycmasbl — CUM@U3bl — COEANHEHUS, UMEIOLLME B
Tonuwie XpsLia LeneBnaHy NnonocTb (NOOKOBOE cpalleHne, XPALWW Mexay
HEKOTOPbIMU MO3BOHKaMM).




dyHKumMu n ctpoeHne OLC
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OJI1C BbINOMNHAET:

MexaHu4Yeckue YHKLUUU, CBA3AaHHbIE C
OMNOpOoW, ABMXEHMNEM 1 3aLLUTON
BHYTPEHHNX OPraHoB;

mMemaboriudyeckue PyHKUMN CBA3aHbI C
y4YacTMEM B MUHepParbHOM ODMeHe
BELLECTB;

KposemeopHas PYHKUNS CBA3aHa C
reMmornoa3om, obpasoBaHMUEM KIETOK
KPOBMW.



dyHKumMu n ctpoeHne OLC
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Uepen

Puc. 184. Yepen vyenoeseka; sud cboky:
1 — memeHHas Kocmb, 2 — 8eHEeYHbIU woe; 3 — 1obHbId by20p; 4 — 8UCOYHas MNOBEPXHOCMb
601bWO20 Kpbina KNUHOBUOHOU Kocmu, 5 — 2na3HuyHas ninacmuHKka pewemyamou KOcmu;
6 — cnesHas kocms, 7 — Hocogas kocme, 8 — auco4yHas MKa, 9 — nepedHsa Hocoeas 0cmb,
10 — meno sepxHeu vyenocmu, 11 — HUXHAA yenmrocms, 12 — ckynogasi kocmsb, 13 — ckynoeas
dyea, 14 — wunogudHbIU omMpocmok, 15 — MbIWENKO8bIU OMPOCMOK HUXHEeU Yencmu;
16 — cocuesuldHbIT ompocmok; 17 — HapyXHbil cnyxogol npoxod; 18 — nam6008udHbIU WOR;
19 — yewysn 3ambino4HOU Kocmu, 20 — 8ePxXHAS BUCOYHAs NUHUS, 21 — Yewyldyamas Yacmeb
8UCOYHOU Kocmu

Uepen Bknto4vaeT 23 KOCTW.

B coctaB mo3roBoro otaena
BXOOAT:

rnapHblie Kocmu — BUNCOYHbIE U
TEMEHHbIE,

HernapHble Kocmu — nobHas,
3aTblNIOYHasdA, KNMMHOBUAHAA U
pelwieTyaTas. 3aTbliNnoYyHasi KOCTb
nmeeT 6onbLUOoe 3aTbINToYHOEe
OTBEPCTUE.




Uepen

Puc. 184. Yepen vyenoeseka; sud cboky:
1 — memeHHas Kocmb, 2 — 8eHEeYHbIU woe; 3 — 1obHbId by20p; 4 — 8UCOYHas MNOBEPXHOCMb
601bWO20 Kpbina KNUHOBUOHOU Kocmu, 5 — 2na3HuyHas ninacmuHKka pewemyamou KOcmu;
6 — cnesHas kocms, 7 — Hocogas kocme, 8 — auco4yHas MKa, 9 — nepedHsa Hocoeas 0cmb,
10 — meno sepxHeu vyenocmu, 11 — HUXHAA yenmrocms, 12 — ckynogasi kocmsb, 13 — ckynoeas
dyea, 14 — wunogudHbIU omMpocmok, 15 — MbIWENKO8bIU OMPOCMOK HUXHEeU Yencmu;
16 — cocuesuldHbIT ompocmok; 17 — HapyXHbil cnyxogol npoxod; 18 — nam6008udHbIU WOR;
19 — yewysn 3ambino4HOU Kocmu, 20 — 8ePxXHAS BUCOYHAs NUHUS, 21 — Yewyldyamas Yacmeb
8UCOYHOU Kocmu

B cocTtaB nuueBoro 4yepena
BXOOSAT NapHble U HenapHble
KOCTW.

[lapHble — BepxXHeYenoCTHbIEe,
HOCOBblE, HWXKHNE HOCOBbIE
PaKoOBWHbBI, CKYINOBble, CIe3Hble,
HeOHble.

HenapHble Kocmu — COLUHMWK,
HUXKHAA YenioCTb,
noabA3blvyHag.



Uepen

[Mpu poxxaoeHnn KocTn pebeHKka OYeHb rmbkne
(MHOro opraHukmn), KOCTU Yyeperna He CpocLUnecs,
MeXxay HUMK OornblUne POOHUYKN —
coeaVHUTENbLHOTKaHHasA neperioHka.

Y NOXuUsbIX Nogen KOCTU CTaHOBATCS XPYNKUMU
n3-3a 60NbLIOro KONMMYecTBa HEOPraHUYEeCKUX
BELLUECTB.



Ckenert TynosuLia

Puc. 142. No380HOK:
A —8ud ceepxy; b — eud cboky;
1 — meno; 2 — no38oHo4YHoe omeepcmue; 3 — ocmucmbili OMPOCMOK;
4 — eepxHul cycmagHOU ompocmok; 5 — nonepeyHsIli ompocmoxk;
6 — HUXHUU cycmasHOU ompocmok

Ckennem myrioguuw,a COCTOUT U3 CKeneTa No3BOHOYHUKA U CKerneTa rpyaHoun
KNETKN.

[10380HOYHKIU cmosib cocToUT U3 33-34 NO3BOHKOB, KOTOPble 06pa3yoT NATb
otaenos. LWenHbIn — 13 7 N03BOHKOB, rpyaHON — 13 12, NOACHUYHbIL — U3 5,
KPEeCTLUOBbIN — U3 S CIUBLUMNXCA, KONYMK N3 4-5 CpOCLLMXCHA NO3BOHKOB.

B no3BoHKe pasnuyatoT: Teno, Ayry, HenapHbIM OCTUCTbIW OTPOCTOK, NapHble
BEPXHNE U HUXXHNE CyCTaBHbIE.



CkeneT TynoBuLlia

[loscHYHbLIA
Bua cnpasa Bug ceepxy 8Ua ceepxy
Bepxran Beapxran Bepxrnt losaoroyroe Teno
nog:ouaqm peg; cy;‘:cp;vaam OTBEpPCTHE nNo3B0HKE
Bbipe3Ka AMKE OTPOCTOK
s
DOCTOK Bepxras
be,
Teno [lonepeyrsst
OSB0HKE OTPOCTOK
Bepxmgo“
n0SBOKHKE  CyCTas
Pebeprasn TpOC
aMxa Fitwnas < A% Hitxrsn
nonepeYH~oro an CYCTaEHON
OTPOCTKE AMKE OTPOCTOK
| Htwnss Ocrucroe
10350HOYHES OTPOCTKM
Hitwrsn BbIPESKE




Ckenert TynosuLia

B
\

[TlepBble NO3BOHKKU B LLEWHOM OTAENe Ha3bIiBaKOTCA amsiaHm u arnucmpoged.
ATnaHT MMeeT BUA KonbLua C ABYyMS MbllLEerKaMm, Teno aTtfaHTa nepeLusio Ha
anuctpoden n obpasoBano 3ydboBMaHLIM OTPOCTOK. B nonepeyHbiX OTpoCTKax
LLIEVHbIX MO3BOHKOB MMEKTCS OTBEPCTUSA, 0OpasytoLlme KaHarbl, B KOTOPbIX
HaxoOATCA MO3BOHOYHbLIE apTepun B NOMOCTb Yepena.



Ckenert TynosuLia

. Vicrimmsie pebpa

lpvamHo:
pobepie
CyCTass!

Xpruesse
YESCTH

pebep
- [loxneie pebps

Pebepras

ayra
Konebrmoumecs
pebps

Ckernem epy0oHou Kriemku obpasyeTcs rpyaHbIMy NO3BOHKaMU, pebpamu
n rpyanHoin. epebsie cemb rap pebep HasblBaKOTCS UCMUHHbLIMU,
crnedyrowue mpu rnapbl — MOXHbIE pebpa, nx pebepHble XpsiLLn
coeVHeHbl He C FPYAMHON, a C Bbllle nexawmm pebpom; dse
rocriedHue napbl pebep — bnyxxoarowjue.

B rpyauHe pasnuyalroT pyKosTKY, TeNo U MeYeBUAHbIA OTPOCTOK.



CkeneTt KOHeYHOCTEeN N NOACOB KOHEeYHOCTEeU

Ckerniem sepxHel KOHe4YHocmu:
COCTOUT M3 cKkeneta cBOH6OAHON BEPXHEN
a KOHEYHOCTU: Nfie4eBOon KOCTU, KOCTEN

® npeanfeybsd — JIOKTEBOU U NTy4eBOW,
3anscTbs (8 KOCTOYEK), NACTU U panaHr
nanbLeBs.

Ckernem nneyesoeao rosca:
COCTOMUT M3 NapHbIX TONAaTOK M KIo4unL,




CkeneT KOHEeYHOCTEN U NOACOB KOHEYHOCTEN

MpokCuManbHan danaumra

MAcTHan B 2l "
KOCTh R ——— " [SMRgHAnBHbIN CYCTAR  CynnamnansHbii
sl e an ‘ CYCTa®  nycranuran

P
(PanaHra

N

>SS

Koctu
3aNACTbA

[Npokcumanbk
thananra

—

CyvHoenansHaa
WKUAKOCTh

___NAacTHan —f2%
~ 5 b "' -

“CunoBuansHui cycras
CHHOBMENLHBIW CycTAR




CkeneTt KOHeYHOCTEeN N NOACOB KOHEeYHOCTEeU

Ckernem HUXXKHel KOHe4YHocmu:

COCTOUT U3 U cKeneTa cBOOOOHON HUXKHEN
KOHEYHOCTU — BeapeHHON KOCTU, KOCTEN
rorieHun (bonbLomn n manomn bepuoson),
KOCTEeN CTonbl (NpeanntocHa — 7 KOCTewn,
NSIlOCHa U panaHrn nanbLes).

Ckernnem ma3080e0 rosica:

COCTOUT N3 ABYX Ta30BbIX KOCTEN, KaXKaasi
obpasoBanacb nNpu cpalleHnn Tpex
KOCTen — noaB300LLUHOW, ceganuLHON n
NOOKOBOW.

|
XKeHckuin
Tasz




Puc. 29. Kocmu nosaca HUMHUX KOHEYHOC-
meil u HOZ C 4acmuvio NO360HOYHUKA:

1 — ma3; 2 — noAcCHUYHbBLIL NO3BOHOK;

3 — kpecmeuy; 4 — Konuuk; 5 — 20/108Ka
b6edpennoit kocmu; 6 — 6edpenHas Kocmb;
7 — Ooavwebepyosasn Kocmv; 8 — cmona;
9 — manobepyosas kocmv; 10 — Koaen-
HaA Yauweyka

Puc. 30. Cxenem cmonwi:
1 — namounaa xKocmv; 2 — maparHas

Kocmbo

MpegnniocHa MniocHa ®anaHru
nanbues




CkeneTt KOHeYHOCTEeN N NOACOB KOHEeYHOCTEeU

B ces13u ¢ rpsMoxoxx0eHuUem:

- cTOMa YernoBeKka MMeeT cBoa4vaTyo popmy,

- MACCMBHbIE NATOYHbIE KOCTH:;

- HIKHUE KOHEYHOCTN MAaCCUBHEE BEPXHUX;

- Ta3 paclwMpeHHbIW, YalleBUOHbIN,

- S-00pa3HbIN MO3BOHOYHUK UMEET U3rMbbl —

OBa nopaosa (n3rnbbl, HanpaeBneHHbIe Briepea

8 — LWEeVHbIN N NOSICHNYHLIN) 1 ABa Kndo3a
(n3rnbbl, HaNpaBnNeHHble Ha3ag — rpyaHoun u
KPeCTLOBbIN);
- rpyaHast KrneTka paclmpeHa B CTOPOHBI.

B cesi3u ¢ mpydoeol 0esimeribHOCMbH U
passumuem peyu:

- cpopmmpoBanack pyka c
NPOTUBONOCTAaBMNEHHbLIM BOMbLLUNM NanbLUEM,;

-yBENNYUNCA MO3roBOM OTAEN Yepena u
nosiBuncs nogbopoaokK.




HapyLieHuna B popmMmnpoBaHnKM ckeneTa

CKOmuo3: NCKPUBIIEHME NO3BOHOYHMKA B CTOPOHY;
Jlopdo3: uckpueneHue Brepen NoSsACHMYHOro otaena 6onbLlie HOpMbI;
Kugbo3: uckpmeBneHne Hasag rpyaHoro otaena 0osblie HopMbl (CyTYSOCTb);
[lnockocmornue: ynnoweHne ceoga CTonbl.




[loBTOpPEHME

1. YT0 0603HA4YEeHO Ha PUCYHKE
undppamm 1 — 107?

2. Yto cobown npeacraBnser
avadona? Inndcduns? Metadgpuna?
Anoduns? OcTeoH?

3. Kakume cBomcTtBa KOCTHOW TKaHU
npuaatT OpraHn4veckne u
HeopraHun4yeckue BeulecTea?

4. [pe HaxoOaTcs KNEeTKW, 3a cYeT
KOTOPbIX KOCTb PacTeT B AJINHY
N B TOMLWKNHY? Kak oHK
Ha3bIBAKOTCA?




[loBTOpPEHME

1. Tpn BUOa HeNpepbIBHOIrO COeANHEHNSI KOCTEN?
2. [1Ba BMaa npepbIBUCTOrO0 COEANHEHUA KOCTEN?
3. Yto ob603Ha4eHo unppamm 1 — 107?

4. Kakue 4yactu KOCTU He MOKPbITbl HAAKOCTHULIEN?
5. Kakoe gaBneHue BHyTpu cyctaBa?

6. Kak Ha3blBaeTCs XXNOKOCTbL BHYTPU CcycTaBa?



[loBTOpPEHME

1. Kakme Bunabl KOCTEN N300paKeHbI HA PUCYHKE?
2. Kakue kocTtn obpasyroT MO3roBoun otaen yepena?
3. Kakue Bmngbl Kocten obpasyloT nmueBon otaen yepena?



OnumMmnuagHukam

CUHOEeCMO3blI

CUHXOHOPO3bI

CUHOCMO3bI

ouapmpo3ssbl

cumabu3sbl




