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Ilen ocBOeHMS TUCIUIIIHHBIL:

Jatb 3HaHusE 00 0COOEHHOCTAX CTPYKTYPBI M 3aKOHOMEPHOCTSAX KU3HEAEATEIbHOCTH OpraHu3Ma Ha
KaXXJIOM BO3PAacCTHOM 3Tare, HayYuTh UCIIOJIb30BaTh 3HAHUS aHATOMUH U (DU3MOJIOTUH I 0OCIEIOBaHUS
MAalMEHTa, TOCTAHOBKHU MIPEABAPUTEIILHOIO TUAarHo3a

B pe3ynbrare ocBOEHUS TUCUUIUIMHBI O0YUYaAIOLIUIICs T0JKEH

3HaTh:

CTpPOCHHE 4YEJIOBEYECKOro Tejda M (PyHKIHMOHAIIbHBIE CHUCTEMBbl YeNIOBEKa, HX PEryJilui0 u
CaMOPETYJISIIUIO IPU B3aUMOJEHCTBUU C BHELIHEN CPENOM;

YMers:

NPUMEHSTH 3HAHUS O CTPOCHUU U (PYHKLHUSAX OPTaHOB U CUCTEM OpPraHM3Ma YelloBeKa MPU OKa3aHUU
CECTPUHCKOM MMOMOIIY;

B pesynbrare oOydaronuiicss 0CBauBaeT CICAYIOIINUE O0IIIe KOMITIETSHIUH:

OK 1. IloHnMaTh CYIIHOCTh ¥ CONMAIBHYIO 3HAYMMOCTh CBOCH OyayIiei mpodeccuu, MposBIATh K
HEW yCTOWYMBBINA UHTEPEC;

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO NESATEIBHOCTh, BBIOMpATh THIOBBIE METOIBI U CIIOCOOBI
BBITIOJTHEHUS MPOPECCHOHANBHBIX 33/1a4, OIIECHUBATh MX BBIMOJIHEHHUE U KaYEeCTBO;

OK 3. IlpuHumaTh peuieHHss B CTaHJAPTHBIX M HECTaHIAPTHBIX CUTyallMsIX UM HECTH 3a HHUX
OTBETCTBEHHOCTb;

OK 4. OcymiecTBisaTh MOUCK W HCIOJIB30BaHWE WH(POpPMALNHU, HEOOXOTUMON st 3(P(PEKTUBHOTO
BBITTOJIHEHUS TPO()ECCHOHAIBHBIX 33/1a4, TPOPECCHOHATBHOTO M IMYHOCTHOTO PA3BUTHS;

OK 5. Hcnonn3oBaTh HWH(OPMALUOHHO-KOMMYHHKAIIMOHHBIE TEXHOJOTMH B MPOQEecCHOHAIBHOMI
NEeSATEIbHOCTH;

OK 6. Paborats B KOJJIEKTUBE M KoMaHJe, 3((HEeKTUBHO OOIIAThCS C KOJIETaMH, PYKOBOJCTBOM,
MOTPEOUTENSAMU;

OK 8. CaMOoCTOSTENnBHO OIpEneNsiTh 3aJa4d NPOQPECCHOHATBHOIO M JIMYHOCTHOTO pa3BUTHS,
3aHUMAaTbhCS CaMO0OpPa30BaHNEM, OCO3HAHHO IIJIAHUPOBATh U OCYLIECTBIIATH MOBBIIEHUE KBATU(PUKAIIY;

OK 11. BeiTh ToTOBBIM OpaTh Ha ce0si HPAaBCTBEHHbIE 00S3aTENIbCTBA MO OTHOILEHHUIO K MPUPOJE,
OOIIECTBY U YEIOBEKY;

I1K 1.1 IIpoBOINUTE MEPONIPHUATHS IO COXPAHEHHIO U YKPEIIJICHHUIO 3J0POBbSl HACEJICHNUS, TALUEHTA U
€ro OKpY>KEHHS;

I1IK 1.2 ITpoBOAUTE CAaHUTAPHO-TUTHEHNYECKOE BOCIIUTAHUE HACEIICHHUS;

I[IK 1.3 VwuacTBOBaTh B MPOBEACHUU MNPOPMIAKTUKH WH(OEKIUOHHBIX U HEUH(EKIIHMOHHBIX
3a00JICBaHUI;

I[IK 2.1 TlpencraBnsate WHPOpMAlUIO B TOHATHOM [UJIsi TAIMEHTa BUJE, OOBSACHATH €My CYTh
BMEUIATENbCTB;

[1K 2.2 OcymiecTBiIsITh Ie4eOHO-TUAarHOCTUUECKHE BMEIIATENIbCTBA, B3aUMOICUCTBYSI C yUaCTHUKAMHU
ne4eOHOro MmpoIiecca;

1K 2.3 CoTpyaHu4aTh ¢ B3aMMOAECHCTBYIOLIMMH OPTaHU3aLUSAMH U CITyKOaMu;

I1K 2.4 ITpuMeHATh MEUKAMEHTO3HBIE CPEJCTBA B COOTBETCTBUHU C ITPABHIIAMU UX HUCIIOJIb30BAHNUS;

1K 2.5 CobmroaTh npaBuiia UCIIOIb30BaHUS alllapaTypbl, 000pyA0BaHUS U U3AETHI MEAULIMHCKOTO
Ha3HAYEHUS B XOJI€ JIUeOHO-IMarHOCTUYECKOT 0 MPoIIecca;

I1IK 2.6 Bectu yTBEpKICHHYIO MEIUIIMHCKYIO JJOKYMEHTAIUIO;

[1K 2.7 OcyiecTBisTh peabuanTaliOHHbIE MEPOIIPUATHS;

[1K 2.8 Oxa3biBaTh NAJNTHATUBHYIO IIOMOIIIb;

1K 3.1 Oxka3biBaTh JOBpaueOHYIO MOMOIIb ITPH HEOTJIOKHBIX COCTOSHUSAX U TpaBMax;

[1K 3.2 YuacTtBOBaTh B OKa3aHUHM MEAUIIMHCKON MOMOIIY IPHU YPE3BbIYAHHBIX CUTYyaIUsX;



[IK 3.3 B3zaumoneiicTBOBaTh C UICHaMH NPOPEcCHOHATBHONM Opuragsl U JI0OPOBOJIBHBIMU
ITOMOUTHUKAMU B YCJIOBMSIX YPE3BBIYAMHBIX CUTYALUH.
JIP 6 IlposBistomuii yBakKEHHE K JIIOASM CTAapLIEro IOKOJIEHHWS U TOTOBHOCTb K Y4YacTHIO B

COLIMAJIbHOW MOAJEPKKE U BOJIOHTEPCKUX JIBHXKECHUSX.

JIP 9 Cobmronaromuii ¥ mporaraHupyoIHi MpaBuiia 3I0pOBOI0 W OE30IacHOro 00pasa >KHU3HH,
CHIOPTa; MPEAYNPEK AN MO0 MPEOI0ICBAIONINN 3aBUCUMOCTH OT aJIKOTOJIs, Tabaka, MCUXOAKTUBHBIX
BEILIECTB, a3aPTHBIX U U T.J1. COXpaHAIOMINNA ICUXO0JIOTUYECKYIO0 YCTOMYMBOCT B CUTYaTUBHO CJIOKHBIX MU
CTPEMUTEIBHO MEHSIOUINXCS CUTYaLIUAX.

JIP 14 CoGmronaronuii BpauyeOHYIO TaliHy, IPUHIMITBI MEIUIIMHCKON ATUKU B paboTe ¢ MalMeHTaMH,
WX 3aKOHHBIMHU MPEACTABUTEISIMU U KOJJIETaMHU.

JIP 15 Cobnromarommuii mporpaMMbl TOCYIaPCTBEHHBIX TapaHTHI OECIIIATHOTO OKa3aHUS TPakIaHaM
MEIHUIIMHCKOW TOMOIIIHM, HOPMaTHUBHBIE ITPABOBHIE aKTHI B Cpepe OXPaHbI 3J0POBbsI IPAXKIAH, PETYIUPYIOLINE
MEIUIMHCKYIO JIeSTEIbHOCTb.

JIP 18 IMonaep >kMBaroLIHid U MPOSIBIISIONINNA TPUHIUIBI TYMAaHHOCTH U MIJIOCEPIUS

JIP 19 CoOmromarommii u TOJACPKUBAIONINA  TPO(ECCUOHATBHBIC CTaHIAPTHI JICITCIHLHOCTH,
omnpeaensieMbie MUHUCTEPCTBOM 3ApaBooxpanenus Poccuiickoit denepanumn

JIP 30 Oco3Haromuii connaabHy 0 3HaYUMOCTh TPYAa, CTPEMSIIHICS 10O0pPOCOBECTHO U OTBETCTBEHHO

paboTtath, OEpeKHO OTHOCUTHCA K pe3ysIbTaTaM Tpyda



113 1. IlpeameTt anaToMuu ¥ (PU3HOJIOTHH
Teopernyeckas 4acTb

Anatomusi, (HU3MOJIOTHS M THTHMEHA 4YeJOBEKa - HAyKH, SBISIONIMECS pasfeliaMd OHOJOTHH U
u3ydamliue CcTpoeHne U (QyHKIUMU OpraHu3Ma uejoBeKa M YCJIOBHS COXPAaHEHHUS €ro 3/I0pOBbS;
TUTHEHUYECKUE aCIIEKThl OXpaHbl OKpY’Kalolleil cpeabl. AHaTOMUS U3y4daeT GopMy U CTPOEHHE OPraHOB U
COCTaBJISIEMBIX MMM CHCTEM YEJIIOBEYECKOTO Tela B CBA3M C BBIMOJIHSIEMBbIMU (YHKIHUSAMH; (UIUOIOTHUS
UCCIIeTyeT JKU3HEHHbIe (YHKIIMM OpraHu3Ma M ero OTIeNbHbIX yacTeil. M crpoenue, u pyHKuMU opraHoB
B3alMOCBS3aHbl, IO3TOMY MX IOHMMAaHHUE HEBO3MOYKHO B OTPBIBE JPYT OT ApYyra. 3HaHUE aHATOMHUYECKOI'O
CTPOCHUSI, COTIACOBAHHON (PYHKUIUH OPraHOB M CHUCTEM MO3BOJSET OOOCHOBATh I'MTMEHUYECKUE YCIOBHUS
TpyAa M OTAbIXa, MEpbl MPOMWIAKTUKKA 3a00JIEBAaHUM AT COXpaHEHHs 370POBbs, TPYIAOCHOCOOHOCTH U
JONTONEeTHs YelloBeKka. [109ToMy rurueHa u3ydaeTcsi B TECHOM CBSI3U C aHATOMUEH U (DU3HOIOTHEH.

AHaToMMsI YEJIOBEKA BKJIFOYAET CJIEAYIOIINE YACTHBIE TUCHUIUIMHBIL

: HOPMAJIBHYIO AaHATOMHUIO, U3YYaIOIIYI0 CTPOCHUE 3J0POBOI0 YEJIOBEKA U €TI0 OpraHbl;

. [ATOJIOIMYECKYIO0 aHATOMUIO - MOP(OJIOTHI0 OOJIBHOIO YEI0BEKa;

. TONOrpaguuecKyto aHaTOMUIO - HAYKy O MECTOHAaXO0KIACHUU JI000ro OpraHa B 4eJIOBEUECKOM
Tele;

. IMHAMUYECKYI0 aHAaTOMHIO, W3YYalOUIyl0 JIBUTATENbHBIM amnmapar ¢ (yHKIHOHAJIHHBIX

MO3UIINN, YTO UMEET 3HAYCHHUE [T TPABUIBHOTO (PU3UUECKOTO Pa3BUTHSI YEIIOBEKA.

AHaToMmus UccIelyeT CTaHOBICHUE YEJI0BEKa B €10 HCTOPUUECKOM Pa3BUTUHU B IIPOLIECCE IBOIIOLMU
KUBOTHBIX, UCIIOJIb3Ys CPABHUTEIIbHO-aHATOMUYECKUM MeTo1. K aHaTOMUM IPUMBIKAIOT TUCTOJIOTHUS - HayKa
O TKaHAX, U 3MOPUOJIOTHs, KOTOpask U3ydaeT MpoLecchl 00pa30BaHUsS MOJOBBIX KIIETOK, OIUIOJOTBOPEHUE,
3apO/IbIIIEBOE Pa3BUTHE OPraHU3MOB.

CoBpeMeHHas aHATOMUS ILIMPOKO MUCIOJIb3yeT HKCIEPUMEHT U pacrosaraeT HOBEHIIMMHU METOAaMU
HCCIIEIOBaHMsI, BKJIIOYAash COBPEMEHHYIO ONTHKY, PEHTI€HOBCKOE U3JIy4Y€HHUE, IPUMEHSET METO/IbI
pasvoTeNIeMETPUH, IUIACTUYECKHE MaTepualbl, CIUIaBbl, KOHCEPBAHTbl U OINHUpAETCsd Ha 3aKOHbI (PU3HKH,
XUMHH, KHOEPHETUKH, LIUTOJIOTUH U JIp.

®dusmnonorusd - HayKa, uU3ydaromas (QYHKIUU LEJIOCTHOTO OpraHu3Ma, T.e. IPOLECCHI
AKU3HEIESITEIIbHOCTH OPraHnu3Ma M COCTaBJISIONIUX €r0 OPraHOB M OTJENbHBIX YacTel. PU3NO0JIOTHIO MOKHO
pas3fenuTh Ha TPH OTJIeNa:

. o01Iyto,
. CPaBHUTEIBHYIO,
. CTCIUATBHYIO

OO0mast GU3UOIOrHsI UCCIEAYeT OCHOBHbBIE 3aKOHOMEPHOCTH pearupoBaHUs JKUBBIX OPraHU3MOB Ha
Bo3feicTBUs  cpeabl.  CpaBHMTENnbHas  (QU3MONOTHA  U3ydaeT  crneuuduueckue  OCOOEHHOCTH
q)YHKHI/IOHI/IpOBaHI/IH LEJIOCTHOI'O OpraHn3ma, a Takxxe TKaHEH ¥ KJIETOK OpTraHU3MOB, OTHOCAIIUXCA K pa3HBIM
BugaM. CpaBHHUTENbHAs (U3MOJIOTHS TECHO CBsi3aHA C D3BOJIOLNUOHHON (Qu3nonorueil. Kpome Toro,
CYIIECTBYIOT CIIEIUANIbHBIE pa3/iebl (PU3UOJIOTHH, U3yYarole GU3HOIOTHIO PA3TUYHBIX BUIOB KUBOTHBIX
(HampuMep, cenbCKOX03IUCTBEHHBIX, XMIIHBIX U T. J.) WIKA (PU3HOJIOTHIO OT/IEIbHBIX OPraHoB (cepala, oYexk,
MI€YEHH U T. [I.), TKAaHEeH, KIIETOK.

Jns wn3ydeHuss (QyHKIMA OpraHM3Ma MNPUMEHSIOT pa3iuyHble MeToabl. K HUM  oTHOcATCS
KpPaTKOBPEMEHHOE WJIM JUIUTENIbHOE HaOJroieHue 3a paboToi OpraHoB MpH MOBBIIEHUH (PYHKIHMOHAIBHOM
Harpys3KH, I€CTBUM HAa HUX Pa3paKUTENIEH WM IPU IEPEPE3KE HEPBOB, BBEICHUH JIEKAPCTBEHHBIX BEIIECTB
u T. II. H_II/IpOKO HCIIOJIB3YIOTCA TAKXKE MHCTPYMCHTAJIBHBIC MCTOABI U3YUCHU A, KOTOPBIC NCKITFOYAIOT KaKOC-
00 TOBPEKIEHUE TKaHEH U OpPraHoB KUBOTHHIX. C MOMOIIBIO Pa3IWYHBIX TPUOOPOB MOXKHO IMOIYYHUTh
CBEICHUSI 00 AJIEKTPUYECKUX IMpOoLeccax, MPOUCXOISAIIUX B OPraHU3ME, O COCTOSSHUM HEPBHOI CHCTEMBI,
cepaua u Ipyrux opranoB. COBpeMEHHBIE METO/IbI TIO3BOJISIIOT PETUCTPUPOBATD AIEKTPUUECKYHO aKTUBHOCTD
mo6oro oprana. C HOMOIIBI0 ONTHYECKHX METOJ0B U3yUYalOT BHYTPEHHIOIO MOBEPXHOCTh CTEHKH XKelyJIKa,



KUIIeYHUKA, OpOHXOB, MaTku W T. A. MccrnemoBaHue Tena C MOMOINBIO PEHTTEHOBCKHX Jy4ed JaeT
BO3MOYKHOCTh M3Yy4aTh (PYHKIMOHHPOBAHUE MUIIEBAPUTEIBHOM, CEPACYHO-COCYTUCTON U APYTHX CUCTEM Y
3JI0POBOTO M OOJIBHOTO YENIOBEKA.

Bce Gonblee 3HaueHHe MpUOOPETAIOT PaUOTEIEMETPUUECKUE CIIOCOOB! Nepeadyd HHPOpMaLUU O
¢usnonornueckux npoueccax. Hampumep, paguoTesleMETpUI0 NPUMEHSIOT ISl W3Y4YEHHUS COCTOSHMS
YeJI0BEKa BO BpeMsl KOCMMUYECKUX M0s1eTOB. [l OleHKH (PyHKIMOHAIBHOW aKTUBHOCTH OPIaHOB YEJIOBEKA
HIMPOKO HCHOJb3YIOT OMOXMMHUYECKHE MCCIIENOBAHUS TKAHEH, YKUAKOCTEH OpraHu3Ma - KPOBH, CIIMHHO-
MO3TOBOU KMJIKOCTH, MOYM U T. A. Takum 00pa3oM, TOJBKO C MOMOIIbIO BCECTOPOHHETO HCCIIEAOBAHUS
OpraHu3Ma MOYKHO ITyOOKO MOHATH IPUHIHIEI ()YHKIIMOHUPOBAHUS €r0 Ha KJIETOYHOM, TKAHEBOM, OPTaHHOM
U CUCTEMHOM YPOBHSIX.

['uruena paccmarpuBaeT BIMSHHE YCIOBUH JKM3HM M Tpylda Ha 3J0poBbe uenoBeka. OHa
paspabaTbIiBacT MEpPONPUATHS IO CO3JAHHIO OJAarompHsTHBIX YCIOBUH ObITa, TpyZJa M OTABIXA,
o0ecrneynBamIMX COXpaHEHHE 3/0pOBbs. B COBpEeMEHHBIX YCIOBHUSX, [0 Mepe BHEIpPEHUs B
IPOMBIIIICHHOCTh U OBIT AOCTHXKEHMH Hay4YHO-TEXHMUYECKOI'O Iporpecca, BO3pacTaroT HeOJIaronpusTHbIE
U3MEHEHMs (PU3MKO-XUMHUYECKUX CBOMCTB OKpyxkarwomeil cpesnbl. OTX0AbI NPOMBILUIEHHBIX MPEANPHUITUI
4acTo coZiepKaT XMMHUYECKUE BEILIECTBA, OKa3bIBAOLME BPEAHOE BIMSHNE HA OPraHU3M 4esloBeka. B Mycope,
OBITOBBIX OTXOJaX HMMEIOTCS 3arHMBAIONINE OPraHWYECKHE BEIECTBA, KOTOPBIE COAEPKAT OTPOMHOE
KOJIMYECTBO MHUKpPOOOB, B TOM 4YHCIIE€ U OOJE3HETBOPHBIX. YXYAIIEHUE T'MTMEHUYECKUX YCJIOBUH KHU3HU
OTPULATENILHO CKa3bIBA€TCSl HA 3/I0POBbE U IPOJOJIKUTENILHOCTH >KU3HM JItOoJed. 3ajada THTUEHHCTOB
3aKJIIOYAeTCsl B YJIYUIIEHUU CAHUTAPHOIO COCTOSIHMSI TOPOJIOB W HACEJIEHHBIX MYHKTOB. BakHa Taxxke
IIPaBUJIbHAS IUTAHUPOBKA JKUJIBIX U IPOMBIIUIEHHBIX PaifoHOB, YTOOBI HCKITIOUUTH 10 BO3MOKHOCTH BpEIHOE
BO3/ICHCTBUE HAa OPraHU3M IIPOU3BOACTBEHHOIO IIyMa, BUOpalMM, MbUIM, 3JIEKTPOMArHUTHOIO IOJI.
MoUIHBIM 0310pPOBUTEIBHBIM (DAKTOPOM SBIISIOTCS 3€JIeHble HacaxJeHUs. OHM CHMXKAIOT MHTEHCUBHOCTh
YJIMYHOTO LIyMa, 3aJ€PKUBAIOT IIbLIb, CO3AI0T ONTUMAJIbHBIA MUKPOKJINMAT.

Anatomusi, GU3HOJIOTHS ¥ TUTUEHA TECHO B3aMMOCBSI3aHbI M COCTABIISIOT OCHOBY MEAMIIMHBI, TaK KaK
UX 3HaHHE CIIOCOOCTBYET MPEIYNPEKIACHUIO U JIEUEHUIO O0JIe3HEH uenoBeka.

BOl'[pOCbI K NPAKTHIE€CKOMY 3aHATHIO

1. Onpenenenre aHaTOMUM, GU3UOTIOTHH; IPEAMET U3YUEHUS ATUX AUCLUIUINH, CBSI3b C IPYTUMHU
HayKaMu

2. MeTopl H3y4eHMsI OpraHu3Ma 4eJI0BeKa

3. B3auMocBs3p opraHuzMa uenoBeKa C BHEIIHEH cpenoi, Kiaccupukanus HoTpeOHOCTeH
4eJI0BeKa

4. AnaToMuueckas HoMeHki1atypa. OCHOBHbIE PU3NOIOTUYECKUE TEPMUHBI

S. YacTu Tena 4enoBeka, OTAEIbI, IOJIOCTH, OCH, IIJIOCKOCTHU TeJla, YCIOBHBIE TMHUN

6. Mopdonoruueckue TUMBI KOHCTUTYUMU. MHOTOypOBHEBOCTh OpraHU3Ma, MEpHOIbI
OHTOTreHe3a

3ajaHus K NPAKTHYECKOMY 3aHATHIO
1. CocraBienue koHcrnekta «Kparkas ucTopus pa3BUTHS aHATOMHUH U (PU3HOIOTUN
2. CocraBienue Tabnuibl «PacronosxeHre OpraHoB B MOJIOCTSAX TEa»

I3 2. N3yuenne cTpyKTYpbI U PYHKIMHU KUBOTHOMH KJIETKH
TeopeTnyeckas 4acThb
Kaerka — sneMeHTapHas CTpyKTypHasi €AMHULIA JII00O0T0 )KMBOTO CYLIECTBA — SIBJISIETCS OCHOBHOM
COCTABJISIIOLIEH HaIIeTo OpraHU3Ma: B HEE BXOJAT JIEMEHTHI, HE0OXO0IUMbIE JJIs1 B3aMMOOOMEHa C BHEITHEH



Cpeloi, IpelHa3HAUYEHUE KOTOPBIX COCTOUT B NONIEPKAHUM ILEJOCTHOCTH KIETKM M IOJIy4E€HUU
MUTATENIbHBIX BELIECTB, & TAKKE PA3MHOKEHUU JIEIEHUEM XPOMOCOM.

Kiaerka — 3T0 HauMmeHbIIas CTPYKTYpPHO-(YHKIMOHAJbHAS €AMHUIIA OpraHu3Ma, o0Jajarouias
OCHOBHBIMM CBOMCTBaMH KMBOM MaTepUH: UyBCTBUTEJIBHOCTBIO, OOMEHOM BELIECTBO M CHOCOOHOCTBIO K
Pa3MHOXKEHHUIO.

2. HcTopus oTkpbITHs KieTkH. LluTonorus.

- Hayka, u3yuaromas cTpoeHue, (QyHKUMM U 3BOJIOLMIO KIJIETOK, Ha3blBAaeTCs HUTOJOTHeH (0T
rped. Cytos —kierka).

Cn0XHOOpPraHN30BaHHbIN KUBOTHBIA OPraHU3M COCTOHUT M3 OOJIBIIOrO KOJM4ecTBa TKanei. dopma u
Ha3HAYEHHUE KJIETKU 3aBUCHUT OT BUJA TKaHHU, B COCTAaB KOTOPOil oHa BXoauT. HecMoTpst Ha ux pazHooOpasue,
MO>KHO 0003HAYUTH OOIIHME CBOWCTBA B KIIETOYHOM CTPOCHHH:

. MeMOpaHa COCTOUT U3 JIByX CJIOEB, KOTOPHIE OTACISAIOT COJEPKUMOE OT BHelIHeH cpenbl. 1o
CBOEH CTPYKType OHA 3JaCTUYHA, [I0ATOMY KJIETKH MOTYT UMETh Pa3sHOOOpa3Hyto GopMy;

. LUTOIUIa3Ma HAXOUTCSI BHYTPH KJIETOUYHOW MeMOpaHbl. OTO BsI3Kas J>KUAKOCTb, KOTOpas
IIOCTOSIHHO JIBUTA€TCs;

. AP0 — UMeeT OOoJIbIIME pa3Mepsl, 110 CPaBHEHUIO ¢ pacTeHHsAMU. Pacnonaraercs B LEHTpe,
BHYTPHU HEr0 HaXOJAUTCSA SAEPHBIM COK, SAPBIIIKO K XPOMOCOMBI;

. MHUTOXOHJIPUU COCTOAT U3 MHOKECTBA CKJIAJI0K — KPHUCT;

. SHJOIUIA3MATUYECKasl CETh UMEET MHOXKECTBO KaHAJIOB, II0 HHMM IIMTATEIbHBIC BEIIECTBA
IIOCTYIAIOT B anmapar [ oybku;

. KOMIUIEKC TpyOOYeK, MMEeHyeMbli annapaTtoM ['Onb/kM, HaKalUIMBaeT MUTATEIbHbIE
BELIECTBA;

. JIM30COMBI PETYIUPYIOT KOJIMYECTBO YITIEPOIOB U APYTUX NMUTATEIBHBIX BELECTB;

. prOOCOMBI PACHOJIOKEHBI BOKPYT 3HJOIUIa3MaTHdeckoil cetu. VX Hamuuue Jenaer ceTb

1IepoXxoBaToi, riaakas nosepxHocts IIIC cBuneTenbeTByeT 00 OTCYTCTBUN PUOOCOM;

. LEHTPUOJIU — 0COObIE MUKPOTPYOOUKH, KOTOPbIE OTCYTCTBYIOT Y PACTEHUH.

Kaxxaplit opranou 1 BbINONHSET onpeesi€HHbIe (YHKIIUU, COBMECTHASI UX paboTa COCTaBISET €IUHBIN
CIUIOYEHHBIN Opranu3M. Tak, HalpuMep:

. KJIETO4Hasi MeMOpaHa o0ecreunBaeT TPaHCIIOPTUPOBAHHE BEIIECTB BHYTPb KJIETKH U U3 HEE;

. BHYTPH s1Ipa HaXOAUTCS TEHETUYECKHUI KO, KOTOPBIH Nepe1aéTcs U3 IOKOJIEHUS B IIOKOJICHHE.
VIMeHHoO s111po perynupyeT paboTy ApYrHX OpraHesul KJIeTKH;

. JHEPreTUYECKMMH CTaHUMSMM  OpraHM3Ma  sBIIIOTCA MUTOXOHApuu. VIMeHHO 3xech

obpazyetcs BemectBo AT®, npu paciienIeHny KOTOpOro BblIeNseTcs: 00bIIOe KOJTMYECTBO SHEPTUH.
. Ha CTEHKax ammapara ['oJIbJ)KM CUHTE3UPYIOTCSI KUPHI U YIJIEBOJbI, KOTOPbIE HEOOXOANMBI
JUIS IOCTPOEHMSI MEMOPAH JPYIUX OPraHON/IOB;

. JIU30COMBI PACHIETUISIOT HEHYKHBIC JKUPBI U YTIIEBOIbI, & TAK)KE BPEIHBIC BEIIECTBA;
. pUOOCOMBI CHHTE3UPYIOT OEJIOK;
. KJIETOYHBINM IEHTP (LIEHTPHUOJH) UTPAIOT BAXKHYIO POJIb B 00pPa30BaHUH BEPETECHA JICJICHHS BO

BpPEMS MUTO3a KIIETKH.

B ornuume OT pacTUTENbHOM KIETKHM y JKUBOTHOM OTCYTCTBYIOT Bakyosau. OJHAKO MOTYT
00pa30BBIBATHCS BpPEMEHHBIE MAaJCHbKHE BaKyOJIM, KOTOpPbIE COJEepaT BEIlecTBa Uil YJaJIEHUS U3
OpraHu3sMa.

Bonpochl K IpakTHYECKOMY 3aHATHIO

1. CtpoeHue KIeTKH: KIETOYHAsI MEMOpaHa, SIpo, MUTOIIIa3Ma, OPTaHesUIbl, BKITFOUCHHSI
2. XUMHUYECKU COCTaB KJIETKH. Poib MUHEpATbHBIX U OPTraHUYECKUX BEILIECTB B KIETKE
3. OOMeH BelecTB, SHEPTUHU B KIIETKE, )KU3HEHHBIN UK KIIETKU



4. JuddepeHnnpoBKa, pocT U Pa3MHOKEHUE KIETOK
3agaHns K NPaKTHYECKOMY 3aHATHIO

3aprCcoOBKa OCHOBHBIX CTPYKTYP KJIETKH C 0003HAUCHHUSIMH
3anonnenue Tabaunb « OyHKIUN OpraHesun
Brimonaenue koHcnekTa «PocT 1 pa3MHOKEHHE KIICTOKY
Onpenenutb GOPMBI KIETOK.

NS

I13 3. Onpenesnenne pa3HOBUIAHOCTEH IMUTEINATLHON U COETMHUTETbHON TKAHEM.
TeopeTnyeckas 4acThb

TKaHb — 3TO MCTOPUYECKH CIIOKMBILIASICA OOLIHOCTHh KJIETOK M MEXKJIETOYHOI'O BELECTBAa, 00b-
€MHEHHBIX €JMHCTBOM MPOUCXOXKICHUS, CTPOEHUS U PYHKIIMU. B oprannsme uenoBeka BBIACISAIOT 4 THMA
TKaHEeH: SNUTENNAIBbHYI0, COEAMHUTEIbHYIO, MBIILIEYHYIO U HEPBHYIO.

TkaHb KaKk COBOKYIHOCTb KJIETOK U MEKKJIETOYHOIO BEIECTBA. THUMBI U BUJIbI TKaHEH, UX CBOMCTBA.
MexKneTouHble B3aUMOJACHCTBUS.

B opranusme B3pocioro uenoBeka pazinyaroT okojo 200 TUHNOB KJIETOK. ['pynmbl KJIETOK, UMEIoIIne
OJIMHAKOBOE HJIM CXOJHOE CTPOEHME, CBS3aHHBIE €JUHCTBOM IIPOUCXOXICHHUS U TPUCHOCOOJIEHHBIE K
BBITIOJTHEHUIO OIpeNeleHHbIX (DYyHKUUN, 00pa3yloT mkanu. DTO CIEAYIOUIUI YpPOBEHb HEpapXUUYECKOU
CTPYKTYpbl OpraHu3Ma 4ejoBeKa — Iepexo/] ¢ KJIIETOYHOT0 YPOBHA Ha TKaHeBOU. J[100as TkaHb peACTaBIISET
€000 COBOKYITHOCTh KJIETOK U MEMCKAEMOUHO020 6eujecned, KOTOPOTo MOXKET ObITh MHOTO (KpOBb, TUMa,
pBIXJasi COCNMHWTENIbHAs TKaHb) WM MaJo (TIOKPOBHBIA JUUTENNH). numenuanvHas MmMKAHb,
WM numenuii, TOKPhIBaET TENO, BHICTUIAET BHYTPEHHHUE MOBEPXHOCTH OpraHOB (KEMyJlKa, KUIICYHUKA,
MOYEBOTO My3bIPs U IPYTHX) U MOJOCTEN (OPIOIIHOM, TIIEBPAIBHOI ), a TaKKe 00pa3yeT OOIBIIIMHCTBO Kee3.
B cooTBeTCTBUU C 3TUM pa3nnyalOT MOKPOBHBIN U JKEIE3UCTBIN SMUTEINNA. DNUTENNaTbHAsA TKaHb MOKPHIBAET
MOBEPXHOCTh TeJa, BBICTUIIACT CIM3HUCTHIE O0OJIOUKH, OTIENSS OPraHW3M OT BHEIIHEW Cpeibl, BHITIOIHSET
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MOKPOBHYIO M 3aIIUTHYIO (PYHKLUH, CEKpeTopHas GpyHKIUS 1 0OMEH BELIECTB, a TaKKe 00pa3yeT KeJe3bl.
ONUTENUi COCTOUT U3 SMUTETHATBHBIX KIETOK, JIXKAIIUX B BHJIE TU1acTa Ha 6a3anbHON MeMOpaHne. OH nuieH
KPOBEHOCHBIX COCYJIOB, €r0 NHTaHUE IPOUCXOMUT 3a cueT JudQy3uH BEIIECTB U3 MOJJIEKaIIeH
COETUHUTEILHON TKaHU. Brigensior SMUTEIUA MHOT'OCIIONHEBIN: OpPOTOBEBAIOIIINHA,
HEOPOTOBEBAIOIINNA U IMEPEXOTHBIN M OJTHOCIONHBIIN: MPOCTON CTOI0YATHIN, MPOCTON KyOMYeCKUH (TIJIOCKUH),
IPOCTOM CKBaMO3HbIM (Me3orenuii). Koxka MOKpbITa OpOroBEBAIOIIUM  MHOTOCIOWHBIM  (TIOCKMM)
CKBaMO3HbIM 3nuTenueM. CIu3ucTbie 000J0YKH, B 3aBUCUMOCTH OT CTPOEHUS M (DYHKIMH, BBICTIAHBI
OJIHOCJIOMHBIM MPOCTBIM CTOJIOUATHIM (TOHKAsl, TOJICTAasl KUIIKH, KEITYIO0K, AbIXaTeIbHbIE IIyTH — TFOpPTaHb,
Tpaxesi, OpOHXM), HEOPOTOBEBAIOIIMM MHOTOCIOMHBIM (TUIOCKMM) CKBaMO3HBIM OJHIHUTEIHEM (pOTOBas
I10JIOCTb, IJI0TKA, MUILIEBO/I, KOHEYHBIN OT/AE NPsIMON KUIIKK). Cnu3ucTast 000J104Ka MOYEBBIBOJSAIINX Ty TEH
MOKpBITa MEpexXoaHbIM snuTenaneM. Cepos3Hble 0007104KkH (OprolinHa, IUIEBpa) BBICTIAHBI IPOCTHIM
CKBaMO3HBIM (OJHOCIIONHBIM TUIOCKUM) SMUTENUEM (ME30TEIHEM).

CoeauHuTENbHAS TKaHB.

CoenunurenbHas  TKaHb OPEACTaBIsieT  OOMIMPHYIO  IpyMIy, BKJIIOYAIOIIYD  COOCTBEHHO
COEIMHUTEJIbHBIE TKaHHU (PbIXJIas BOJIOKHUCTAs U IUIOTHAsE BOJIOKHUCTas! HEOOopMIIeHHast U 0(pOpMIICHHAs),
TKaHU CO CIELUAIbHBIMU CBOMCTBaMU (PETUKYJSIpHAs, >KUpOBasi), TBEpAble CKEJETHbIE (KOCTHAs U
XpAwmeBas) 1 kujakue (KpoBb U TuM@pa). COeTUHUTENbHbIE  TKAaHU BBINOIHSIOT ONOPHYIO,  3alUTHYIO
(MexaHn4eckyio) (yHKIUH (TJIOTHAs BOJIOKHHMCTAs COCIMHHUTENbHAs TKaHb, XPSII, KOCTh), Ipyrue —
Tpoduveckyro (MUTATEeIbHYIO), 3alUTHYIO ((aromuro3 W BBHIPAOOTKAa aHTUTEN) (QYHKIUU (pBIXIIas
BOJIOKHHUCTasi M PETUKYJSIPHAs COEJUHUTENIbHAs TKaHb, KpoBb U JuM(a). B ormnuuume ot apyrux TKaHeil
COEIMHUTEJIbHAS CPOPMHUPOBAHA U3 MHOTOYHMCIICHHBIX KJIETOK U MEXKJIETOYHOTO BELIECTBA (COCTOALIETO U3
INIMKO3aMHHOTJIMKAHOB, YacTh KOTOPBIX, CBA3BIBASCH C OeJIKaMu, 00pa3yeT MPOTEOINIMKaHbl), B KOTOPOM
HaXOJATCS Pa3JIMYHbIE BOJOKHA (KOJUIAT€HOBBIE, AJIACTHUECKUE, PETHKYJISIPHBIE). MEXKIETOUHOE BEIECTBO
KOCTH TBEPJ0€, KPOBHU U JIUM(BI KHUIKOE.

B pbIXJI0M BOJIOKHUCTONW COEIMHUTEIBHOW TKAHU HAXOAUTCS 3HAYUTEIBHOE KOJWYECTBO PA3IMYHBIX
KJIETOYHBIX 3JIEMEHTOB U BOJIOKHA, OECIIOPSIIOUHO OPUEHTHPOBAHHBIE B OCHOBHOM BelllecTBe. Pacronaraercs
3Ta TKaHb MPEUMYLIECTBEHHO MO XOAY KPOBEHOCHBIX M JUM(PATHUECKUX COCYJ0B, HEPBOB, MOKPHIBAET
MbIIIIBL. KieTouHslil cocTaB peIXJIOi COeAMHUTEIbHON TKaHU IpecTaBieH Gubdpobdiactamu, GpubdpornuTamu,
IUIa3MOLIUTaMH, TKaHEBBIMU 0a3zo(uiiaMH, JHUIOLUUTAMH, NUTMEHTHBIMU KJIETKAMHU, SHAOTEITUOLUTAMU H
NEpULIUTaMU COCYJIOB, a Takxke Makpogaronuramu. ®ubpo0iaacTel — OCHOBHAs PAa3HOBUIHOCTH KIIETOK
COEMHUTENIBHOM TKaHU — KPYITHBIE KJIETKH C XOPOLIO BBIPa)KEHHOM 36pHUCTOM SHIOIIA3MaTHIECKON CETHIO
u komriekcoM ["osbxu. @uOpo6IacThl CHHTE3UPYIOT U BBIIETSIOT KOMIIOHEHTHI MEXKKJIETOYHOT'O BELIIECTBA.
3akaHuyMBas CBOM IIMKJI pa3BUTHS, (UOpOOIACTBl MpeBpaIiaTcs B GUOPOLUTEI — OTpOCTYATHIE KIETKH,
coJieprKalliie MHOXECTBO Bakyosei. @uOpOIUTh HE CHHTE3UPYIOT WIM KpailHe ci1abo CHUHTE3UpYIOT
OCHOBHOE€ BEILIECTBO COEIUHUTENbHON TKaHU. [[1a3MOIUTHI, WK I1a3MaTHUYECKUE KIIETKH, —  KIIETKH
MMMYHHOH CHCTEMbI, yYacTBYIOT B 3alllUTHBIX pEAaKLIMSIX OpraHu3Ma, CUHTE3upys aHTurena (Oenku
UMMYHOII00yMHbI). OHU OoraThl 3JIeMEHTaMH 3€pHUCTOM 3HoMIazMaTudeckon cetu. [lnmazmatuueckue
KJIETKH oOpa3yiorca u3 B-mumdormron. TkaneBsle 6a30¢uibl (TyuyHble KIETKH) — OONBIINE KIETKH,
Ooratele KpyIHBIMU IPaHyJIaMHU, COJIEPKAIIMMU TelapyH U THcTaMUH. MakpogarouuTsl — KpyIMHbIE KJIETKH,
uMeroIue OoNbIIoe KOJMUYECTBO ICEBIONOMUN M BBIPOCTOB IUTOIUIA3MBbI, MOKPBITHIX IUIa3MAaTHYECKON
MeMOpaHoi#l, OoraTble nu30ocoMamu, W (arocomamu. MakpodarouuTel MPOUCXOAAT M3 MOHOIUTOB.
Paznuuaror ocemipie (B OopraHax KpPOBETBOPEHHS M T€UEHH) M KOUYIOIIHE Makpodaronurtbl (B CO-
€IMHUTEIHHON TKaHHU, CEPO3HBIX MOJIOCTSX, aJTbBEOJIIPHBIE U Ap. ). JIMMOIUTHI — >KUPOBbBIE KIETKH OKPYTJION
(GbopMbI, KOTOpbIE HaKarauBaroT kup. [locnenHuil 3aHUMaeT NMPaKTUYECKH BCIO KJIETKY, a LIUTOIUIa3Ma U
VIUIOIIEHHOE SJIpO JIekaT 1Mo mnepudepuu, OKpyxkas Kamo skupa. CKOMIEHUS JIMIOIMTOB O0pa3yroT
KUPOBYIO TKaHb. [[MITMEHTHBIE KJIETKU COJIEPKAT MHOKECTBO 36PEH MEJIAHNHAS.



[TnoTHas BOJIOKHHCTAsi COCAMHUTENbHAsI TKAHb MOXET OBITh HEO(pOPMIICHHON M odopmiecHHOH. B
HEO(OPMIICHHOM - MHOTOYMCJICHHBIE BOJIOKHA TYyCTO TMEPEIUICTAIOTCS, a MEXIYy HUMH COACPIKUTCS
HEeOO0JIBIIOE KOJMYECTBO KIIETOYHBIX AIEMEHTOB (HApUMep, CeTUYaThIN Coi Koku). OdopMiieHHas III0THAS
COEIMHUTEJIbHAS TKaHb OTJINYAETCS YIOPSAJOYEHHBIM PaclloyIOKEHUEM ITy4YKOB BOJIOKOH, ONPEAEICHHBIM UX
HarpaBJieHUEM (CBS3KH, CyXOXHUIHs, GUOPO3HBIC MEMOPaHbI).

Pa3HOBHIHOCTBIO COEMHUTENBHON TKaHM, COCTOALIEH M3 PETUKYJSAPHBIX KIETOK U PETUKYIISIPHBIX
BOJIOKOH, SBIISI€TCS PETUKYJIApHas TKaHb. OHa 00pa3yeT OCTOB KPOBETBOPHBIX M HMMYHHBIX OpIaHOB
(KOCTHBI MO3T, BWJIOUKOBAs Kele3a, CEeNE3CHKa, JTUMQpATUYECKUe y3Jbl, MUHIAIMHBL U Jp.), B METIAX
KOTOPOT'O pacrojiararoTcs pa3BUBAIOIINECS KIETKUA KPOBU HIJIM MMMYHHOU (JINM(OUTHON) CUCTEMBI.

XpsmeBass MU KOCTHAas TKaHU TaKXKe SIBISIFOTCS PAa3HOBHUIHOCTSAMHU COEIMHUTENBbHOMN. XpslieBas
TKaHb COCTOUT U3 XPALIEBBIX KJIETOK XOHIPOOJIACTOB W XOHAPOLUTOB M OCHOBHOTO (XPSAIIEBOTO MEXKKIIE-
TOYHOI'0) BEILECTBA, HAXOMSAIIEIOCSd B COCTOSHHUM Ielsl, B KOTOPOM HMEIKTCS COEIUHUTEIIbHO-TKaHHbIC
BOJIOKHA. Pa3nuyaroT Tpu Tuna XpsIieBoil TKaHu: |- rHaJImHOBBIM Xpslll, U3 KOTOPOT'O TOCTPOEHBI CyCTAaBHBIE,
peOepHble, snudU3apHbIe XPSIU U Psii XpALIeH TOpTaHu; 2- BOJOKHUCTBIN XpsIIl, B OCHOBHOM XPSIIEBOM
BEIIIECTBE KOTOPOT'O COAEPIKUTCS OOJIbIIOE KOJIMUYECTBO KOJUIAr€HOBBIX BOJIOKOH, MPHUIAIOLINX XPSILY [TOBBI-
HIEHHYO MTPOYHOCTb. V3 BOJIOKHUCTOrO Xpsila MoCTpoeHbl (UOPO3HbIE KOJIbLIA MEKIIO3BOHOUYHBIX JHCKOB,
CYCTaBHbIE JUCKU U MEHUCKH, STUM XPSIILIOM ITOKPBITHI CyCTaBHbIE TOBEPXHOCTH B BUCOYHO - HUYKHEUETIOCT-
HOM U IPYAMHHO-KIIOYMYHOM CyCTaBax. 3- DJIaCTUYECKUI XS B XPSALIEBOM OCHOBHOM BEIIECTBE COACPKUT
MHOT'OYHCJIEHHBIE CII0YKHO MEPEIUIETAIONINECS dIacTUYeCKUe BOIOKHA. OH JKEITOBATOrO 1IBETA, OTJINYACTCS
yopyrocteio. M3 smactuueckoro Xxpsiia MOCTPOEHbI KIMHOBHUJHBIE W POXKKOBUAHBIE XpSIIM TOPTaHU,
rOJIOCOBOI OTPOCTOK UYEpHANOBUAHBIX XpsALIEH, HAATOPTAHHUK, XPSAIl YIIHOM paKOBHHBI, XpsILEBas 4acTh
CIIyXOBOH TpyObl M Hapy»HOI'O CIIyXOBOI'O IPOoXoja. B oTiinune OT ruaitHOBOIO 3JIACTUYECKHM XpsI He
okocTeHeBaeT. KocTHas TKaHb, OTIMYAIOIIASACS OCOOBIMU MEXaHMUECKUMU CBOMCTBAMH, COCTOUT U3 KOCTHBIX
KJIETOK, 3aMypPOBAHHBIX B KOCTHOE€ OCHOBHO€ BEILIECTBO, COJEpIKAIlee KOJIJIAreHOBbIE BOJIOKHA U ITPOMUTAH-
HOE HEOPraHMYECKUMHU COEIMHEHUSIMHU.

BOl'[pOCbI K NPAKTHIE€CKOMY 3aHATHIO

1. Tkanp — omnpenenenue. Knaccudukanus TkaHedl (3nUTeNHi, coeAMHUTENbHAS, MbIIIEYHAs,
HEpBHasl)

2. @OyHKIMOHANBHBIE PA3INYKs TKaHEH, 0cOOEHHOCTH pereHepaly TKaHeH

3. OnuTenuanbHas TKaHb: KlaccUpUKaiys, GyHKINU, CTPOCHUE U MECTOPACIIONOKEHHE BUIOB B
opraHusme

4. CoenuHuTeNbHASA TKAHB: KJIACCU(PUKALNS, CTPOCHUE, (DYHKIIMHM U MECTOPACIION0KEHNE BUI0B

3agaHus K NIPAKTHYECKOMY 3aHATHIO

1. 3apucoBKa BUJOB JIUTENNS, COEAUHUTEIBHON TKaHU

2. BoinonHenue cxem kinaccupUKaIy SMUTENNAIbHON U COEIMHUTENbHON TKaHen

3. CocraBinenue Tabmuubl  «CpaBHMTENbHAs  XapakTepUCTHKAa  BHUJOB  JSOUTEIHS U
COETMHUTENbHON TKaHe»

4. O003HaUNTh U BBIACTUTHh Ha PUCYHKE I[BETOM: MEpILATelbHAasl KJIETKA, PECHUYKH, CEKPET B

OOKaJIOBHIHOM KJIETKE, S/IpO OOKAJTOBUIHOM KJIETKH, BCTABOYHAS KJIETKA, O0a3aibHAsI KJIETKA.



ITPII 4. Onpenesnienne pa3HOBUAHOCTEH MbIIIEYHON U HEPBHON TKaHel
TeopeTnyeckas 4acThb

MplmieyHas TKaHb OCYILECTBIIAET (QYHKIMIO JABHKEHHUA, cllocoOHa cokpamarbes. CylecTBYIOT JIBE
Pa3sHOBUJHOCTH MBILIEYHON TKAHU: HEMCUEpUEHHas (IVIafKas) ¥ ucuyepueHHas (CKeJeTHas M cepJieuHas) —
nonepeyHo-noziocaras. HencuepuenHas (ryiaakas) MplllieuHasi TKAHb COCTOMT U3 BEPETEHOOOPA3HBIX KIETOK
— MMOULUTOB, JUIMHON 10 500 MKM, KOTOpbIE pacloyiaraloTcsi B CTEHKAaX KPOBEHOCHBIX U JTUM(pAaTHUYECKUX
COCYJI0OB, BHYTPEHHMX OpPraHoB. MHOLMT HMMEET OJHO Y/UIMHEHHOE $1pO, B LMUTOIUIA3ME MHOKECTBO
COKpPATUTENbHBIX OpraHelll — MHUO(UIAMEHTOB U YTOJLIEHUWM — IJIOTHBIX TeEJEL, 4YacTh M3 HUX
MPUKPEIUIETCS K IIa3MaTndeckoil MmemOpane. Hencuepuennas (rinaakas) MpIIeYHasi TKAHb HHHEPBUPYETCS
BEreTaTUBHOM HEpBHOW cucTeMol. McuepueHHas (IornepeyHo-IojiocaTas) MbllleyHas TKaHb 0OpasyeT
CKEJIETHBIE MBIIILbI, IPUBOSAIINAE B JBUKECHUE KOCTHBIC PBIUark, a TAKXKE BXOJIUT B COCTAB S3bIKA, [TIOTKH,
BEPXHEro OT/eja MHUILEBo1a, GOPMHUPYET HAPYKHbIM cPUHKTEp 3aaHero mpoxonaa. VicuepueHHas ckesiaeTHas
MBIIIEYHAs] TKaHb IIOCTPOEHA M3 MHOTOSJEPHBIX IONEPEYHOIOJOCATHIX MBIIIEYHBIX BOJIOKOH CJIOXHOTO
CTPOEHMSI, B KOTOPBIX YEpEayIOTCs 00Jiee TEMHBIE U 00JI€€ CBETIIbIE YUAaCTKU (AUCKH), UMEIOLUE Pa3IuYHbIe
CBETOIpEJIOMIISIIOIINE CBOWCTBA. CKENETHbIE MBIIIIBI HMHHEPBUPYIOTCS CIIMHHO-MO3TOBBIMH U YEPEIHBIMU
HepBamH. McuepueHHas cep/ieuHas MblllIeYHas TKaHb, KOTOPas 110 CBOEMY CTPOEHUIO U (QYHKIUHU OTINYAETCS
OT CKEJIETHBIX MBIIIIL, COCTOUT U3 CEPJCYHBIX MUOLIUTOB (KapIHOMHOLIUTOB), OOPA3YIOIINX COEAUHSIOIIHECS
JApYyr C JIPyromM KOMIUIEKCH. [I0 cBOEMy MHKpPOCKOIIMYECKOMY CTPOCHHIO CepJedHas MbIIIeYHas TKaHb
MI0X0%Ka Ha CKEJIETHYIO (TIONepeyHO-10I0caTast HCUEPYEHHOCTD), OJTHAKO COKPAILLIEHHS CEPA€YHON MBIIIIIBI HE
MIOAKOHTPOJIbHBI CO3HAHUIO YEJIOBEKA.

HepBHas TkaHp 0O0pa3zyeT IEHTpPaJbHYI0 HEPBHYIO CUCTEMY (TOJIOBHOW M CHHUHHOM MO3r) HU
nepuepuyeckyro — HEpBbl C HUX KOHLIEBBIMU IpuOOpamMu, HepBHBIE Yy3ibl (ranriuu). HepHas
TKaHb COCTOUT W3 HEPBHBIX KJIETOK — HEHPOHOB (HEMPOLMTOB), OTIMYAIOLIUXCS OCOOBIM CTPOEHUEM U
¢byHKIMEN, 1 HeHPOTIuu, KOTOpasi BBIIOIHSAET ONOPHYIO, TPOPUUECKYIO, 3aLIUTHYIO U Pa3TPaHUUUTEIbHYIO
¢bynkuuu. HepBHas kierka (HEHpPOH) HMMEET TEJIO M OTPOCTKM Ppa3IMYHOM JJIMHBL, SIBISIETCS
MOpGOPYyHKIIMOHATHHON € IMHUIICH HEPBHOM CUCTEMBI. JITHHHBIN OTPOCTOK, 110 KOTOPOMY HEPBHBIN UMITYJIHC
JBMDKETCSI OT TeJla HEPBHOM KIIETKM K KOHILIEBBIM ammaparaMm, K paboyuM opraHam (MbILILE, JKeJle3€) UIu K
Jpyroil HEpBHOMU KIIETKE, Ha3bIBaeTCsl akCOHOM (HeWputoMm). [pyrue, 6osee KOPOTKHE OTPOCTKHU (OIMH HITH
HECKOJIbKO), OOBIYHO JPEBOBHIHO BETBAIIMECS, 110 KOTOPHIM HEPBHBIA HMMITYJIbC HANpaBlIE€TCS K TEIy
KJIETKH, Ha3bIBAIOTCS JeHApUTaMu. VIX OKOHYaHKS NOJy4ar0T HEPBHBIN UMITYJIbC OT IpYrol HEPBHOM KIETKH
WIM BOCIPUHUMAIOT Pa3jIMYHOTO BHJA BHEUIHHE Bo3zaeicTBus. HepBHas TkaHb oOecrieunBaeT aHaU3 U
CHUHTE3 CHUTHAJIOB (MMITYJIbCOB), MOCTyHaroumx B Mo3r. OHa ycTaHaBIMBaeT B3aUMOCBS3b OpraHu3Ma C
BHEIIHEN cpeiol U yyacTBYeT B KOOpJAUHAIMK (PYHKIIMM BHYTPU OpraHu3Ma, o0ecreunBas ero 1eJ0CTHOCTh
(BMecTe ¢ TyMOpaibHOW CUCTEMON — KPOBbIO, TUM(Oil).

Bonpochl K IpaKTHYECKOMY 3aHATHIO
1. MpliieyHast TKaHb: CBOMCTBA, (YHKIIMU



2. Buibl MBITIIEUHOM TKaHU, MECTOPACIIONIOKEHHE, CTPOeHHE, (PYHKIIMOHAILHBIE 0COOEHHOCTH

3. HepsHas TkaHb - pacronoxeHue, CTpOeHUE.

4. Crpoenue Helipona. Kitaccudukanusi HEHpOHOB 10 CTPOCHHIO, PACIIOIOKECHHIO, BOJIOKOHHOMY
COCTaBy

5. HepBHoe BosiokHO, cTpoeHue, Bubl. HepBHBIE OKOHUAHMS: peienTopsl, 3hdeKkTops

6. CuHarc, noHsTue, BUIbI

3agaHus K NIPAKTHYECKOMY 3aHATHIO

1. Cocrasnenune Tabauipl «CpaBHUTENbHAS XapaKTEPUCTUKA BUIOB MBIIIEYHON TKAaHU»

2. Boinonnenue cxem: «CtpoeHue HelipoHay, «Buasl Heliporauny, «Buabl CHHAIICOBY

3. ITo xonM4ecTBY OTPOCTKOB OIPEAEINUTD BUIbI HEHPOHOB
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4. 3anonHuth Tabnuiy: TkaHu opraHu3Ma yeaoBeKa

Bubl Tkann MECTOPACIIOJIOKEHUE
['nagkast MpllIeYHAsi TKaHb
ITonepeuno-nosocaras CKeJIeTHas
MBIIlIEYHasl TKaHb

CepaeyHasi MplllIeyHasl TKaHb

HepBHas TkaHb

ITPII 5. Opranbl. CucTeMbl OPraHoB.
Teopernyeckas 4acTb

Opranusm yenoBeka COCTOUT U3 opranoB. Cepale, JIerkue, Mo4ky, pyka, ri1a3 — Bce 3TO Oprassl, T. €.
4acTH OpraHU3Ma, BBIIOJIHAIOIINE ONpeiesieHHbIe (QYHKIUY.

Opran umMeeT CBOIO, TOJBKO €My CBOMCTBEHHYIO (hopMy M MOJIOKeHHE B opranusme. dopma pyku
OTJIMYaeTCs OT (POPMBI HOTH, CEpLIE HE MTOX0XKE Ha JIETKHE WM JKeITyAoK. B 3aBUCMMOCTH OT BBIOTHAEMBIX
¢GbyHKUMH pa3HbIM ObIBaeT M cTpoeHue opraHa. OOBIYHO OpraH COCTOUT M3 HECKOJBKUX TKaHEH, HEpelKo U3
4-x ocHOBHBIX. O/lHA U3 HUX MIPaeT MEePBOCTENEHHYIO poiib. Tak, mpeobiagaromnas TKaHb KOCTH — KOCTHas,
TJIaBHAs TKaHb XKEJIE3bl — JIIUTENNANIbHAS, TJIABHAs TKaHb MYCKYJIa — MblIIeuHas. B To jxe BpeMs B KaKJ0M
OpraHe ecTh COeIMHUTENbHAsI HEPBHAS U MUTENHANIbHAs TKaHb (KPOBEHOCHBIE COCY/IbI).

OpraHn sSBJIs€TCS YaCThIO LIEJI0r0 OpraHu3Ma U [03TOMY BHE OpraHuizMa padboTaTth He MOXeT. B To xe
BpEMsI OpraHu3M CIIocO0eH 00X0UThCS 6€3 HEKOTOPBIX OpraHoB. OO0 3TOM CBUIETENLCTBYIOT XUPYPru4ecKue
yIaJIeHHUs] KOHEYHOCTH, Ti1a3a, 3y0oB. Kakmpiii M3 opraHOB SIBJSIETCS COCTaBHOM YacThIO 0oJiee CIIOXKHOM
¢busnonoruueckoi cucrembl opraHoB. JKH3Hb OpraHu3Ma OOeCHeuMBAeTCs B3aUMOJAECHCTBUEM OOJBIIOTO
quclia pa3HbIX opraHoB. Opranbl, 00beIUHEHHBIE ONpeesIeHHON (pu3nosornueckoi GyHKIMEH, COCTaBISIIOT
¢duznonornueckyro cuctemy. Paznuuaror cienytomue (U3MOIOTHUECKUE CUCTEMBbI: MOKPOBHYIO, CHCTEMY
ONOpbl M JIBUKEHUS, MHILEBAPUTEIbHYIO, KPOBEHOCHYIO, JbIXaTEIbHYIO, BBIICIUTEIBHYIO, IOJOBYIO,
SHAOKPUHHYIO, HEPBHYIO.

OCHOBHBIE CCTEMBI OPTaHOB

IToxpoBHas cucrema



CrpoeHre — KOXa U CIU3UCTble 000104KH. DYyHKIMKU — MPEJOXPAHSIIOT OT BHEIIHUX BO3ACHCTBHIMA
BBICBIXaHUs, KOJICOAHUN TeMIepaTyphl, MOBPEXKICHUH, NPOHUKHOBEHHS B OPTraHU3M pa3IHMYHBIX
BO30yAHTENCH OOIE3HU U SIOBUTHIX BEIIECTB.

Cucrema Onopsl ¥ IBHKCHUS

Crpoenue — npeacraBiaeHa OOJbIIMM YUCIOM KOCTEH M MBIIIL]; KOCTH, COEAMHAACh MEXIY cOo0Oil,
00pa3yIoT CKeJeT COOTBETCTBYIOIMUX 4YacTel Tena. OYHKUMU — ONOpHas (QYHKIMS; CKEJNET BBIIOIHSET U
3aIUTHYIO (YHKLHIO, OTPaHWYMBAsl IIOJIOCTH, 3aHATbIE BHYTPEHHUMHU opraHamu. CKelleT ¥ MbIIILbI
o0ecneunBaoT ABUKEHHUE Tela.

IInmeBapurenpHas cucreMa

CrtpoeHre — BKJIIOYAeT OpraHbl POTOBOH MOJIOCTH (SI3BIK, 3yObl, CIIFOHHBIE KeJe3bl, TTIOTKY, MHUIIEBO/I,
KEIy0K, KHUIIEYHHK, ME€UYEHb, MOJDKEIYJI0UHYyI0 Xenedy). DyHKUMH — B OpraHax MHILEBApeHMs MHILA
M3MENbYACTCs, CMAYUBACTCS CIIOHOM, HAa HEe BO3JCUCTBYIOT JKEIYJOYHBIM U JAPYrue IUIIEBAPUTEIIbHBIC
coku. B pesynbrare o0pa3yroTcss HEOOXOJUMbIE OPraHU3My NUTATeIbHbIE BelecTBa. OHU BCAChIBAIOTCS B
KHMILIEYHHUKE U JOCTABISAIOTCS KPOBBIO KO BCEM TKAaHSIM M KJIETKaM OpraHu3Ma.

KpoBeHocHas cucrema

Crpoenue - COCTOUT u3 cepaua " KPOBEHOCHBIX COCYZIOB.
@OYHKIMH — CEpALE CO CBOMMH COKPALIEHUSIMU IPOTAJIKMBAET KPOBb 10 COCYAAaM K OpraHaM U TKaHsSM, TIe
IIPOMCXOJUT HENPEPHIBHBIM 0OMEH BellecTB. biaronaps TakoMy oOMEHY KJIETKH IOJIy4aroT KUCIOPOA U
Ipyrue HeoOXOJUMBbIE BELIECTBA U OCBOOOXKJIAIOTCS OT HEHY>KHBIX BELIECTB, TAKMX KaK YIJIEKUCIBINA a3 U
MPOJYKTHI pacmaja.

JIpIxaTenpHas cucreMa

CrpoeHne — HOCOBas IOJIOCTb, HOCOIVIOTKA, TOPTaHb, Tpaxes, jJerkue. OyHKIMM — y4acTBYeT B
o0ecreyeHnn opranu3mMa KMCIopoJOM U B OCBOOOXKIEHUH €TI0 OT YIJVIEKUCIIOTO rasa.

BeiaenurensHas cuctema

CrpoeHne — OCHOBHBIMHM OpPIaHaMU 3TOM CHCTEMBI SIBJISIOTCS MOYKH, €CTh MOYETOYHUKH, MOUYEBOMN
my3bIpb. OYHKIINN — BBINOJIHAET QYHKIHUIO YAICHUS KUAKUX TPOJYKTOB OOMEHA BEIIECTB.

[TosoBas cucreMa

CtpoeHune — My>KCKHE II0JIOBbIE OpraHbl (CEMEHHUKH ), )KEHCKHUE MOJIOBBIE JKene3bl (AMYHUKN). B maTke
IPOUCXOIUT pa3zBUTHE MIoJa. DYHKIMHM — BBINOJHSAET (YHKIHIO Pa3MHOXKEHUS, 37ech (OpMHUPYIOTCS
IIOJIOBBIE KJIETKH.

OHJIOKpPUHHAs CUCTEMA

CrpoeHue — pa3nuyHbIe jKeJe3bl BHyTpeHHeH cexpeuuu. Hanpumep, muToBuHas xese3a, TUnopus,
NoJUKETyJouHas >kene3a. (DYHKUMU — Kaxaas »Kelle3a BbIpabaThIBa€T U BBIJIENSET B KPOBb 0COOBIE
XUMHUYECKHE BEIIECTBA. DTH BEIIECTBA YUACTBYIOT B PEryJISIUM (PYHKINN BCEX KJIETOK U TKaHEH opraHu3ma.

HepsHnas cucrema

CtpoeHue — penentopsl, HEPBbI, TOJOBHON U CIMHHOW MO3r. DYyHKIUU — O0BEAUHSET BCE ApPYyrue
CUCTEMBI, PETYJIUPYET U COIJIacOBBIBAET UX JIEATENbHOCTh. biarogaps HepBHOM cucTeMe OCYLIECTBIISETCS
NICUXHUYECKas AESITEIbHOCTD YEJIOBEKA, €T0 MIOBEJCHUE.

Bonpochl K IpaKTHYECKOMY 3aHATHIO

1. Opran. Onpexnenenue, knaccudukamus. CucteMsl opraHos, anmnapatsl. O0beTUHEHNE CHCTEM
B OPTraHH3M

2. [Ipouecc pu3noNIOrNuecKoil perymisuu, STamnbl

3. Knaccudukanusa nepsHo# cuctembl. OOIIKe MPUHIUIBI CTPOSHHSI HEPBHOM CUCTEMBI

4. Pednexc, onpenenenue, Buasl. PednexropHas ayra, 3BeHbsi, BUJIbI IYT.

5. HepBHast nesTenbHOCTB: BUIBI, CTPYKTYpPBI, IPOIECCHl, HOCUTENH HH()OPMAIUH, MPUHIIMII

JNENCTBUS


http://ebiology.ru/bolezn/
http://ebiology.ru/pishhevaritelnaya-sistema-cheloveka/
http://ebiology.ru/gortan/
http://ebiology.ru/vydelitelnaya-sistema/
http://ebiology.ru/organy-rasteniya-plod/
http://ebiology.ru/razmnozhenie-i-razvitie-cheloveka/
http://ebiology.ru/vnutrennyaya-sekreciya/
http://ebiology.ru/gipofiz/

6. I'ymopanbHas perynsauusa. Cekperbl, UX BUABL. ['OpPMOHBI: MEXaHU3M JEWUCTBUS, CBONCTBA,
BU/IbI
7. JKenessl BHEIIHEH, BHYTPEHHEN U CMEIIAHHON CEKPELUH, IIPEACTABUTENN

3agaHus K NIPAKTHYECKOMY 3aHATHIO

1. CocraBienue Tabnuibl «CUCTEMBI OPIaHOBY
2. CocraBienue cxem: «Buapl pedekcoy, «MexaHu3Mbl F'yMOPaJIbHOM PeryJIsumn»
3. Cocrasienue Tabauip! «Buasl HEHPOHOB»

ITPII 6. U3y4yeHue OnOpPHO-IBUIaTeIbHOIO ANNIAPATA M MPeNapaToB KOCTel TyJOBUIA
Teopernueckas 4acTb

Ckeser TynoBHIAa SBJSAETCS 4YacTbl0 OCEBOro ckenera. OH MpeACTaBICH: I03BOHOYHBIM
crostbom, columna vertebralis win MO3BOHOYHUKOM;TPYIHOM KJIETKO#, compages thoracis.

[To3BoHOYHBIH CTOI0 00pa3zoBaH 33-34 MO3BOHKAMU, U3 KOTOPBIX 24 MO3BOHKA y B3POCIIOTO YeIOBeKa
cBoOoanbIe (7 meHHbIX, 12 TpyaHBIX, 5 MOSCHUYHBIX), @ OCTaJIbHbIE CPOCIHUCH APYT C IPYTOM U 00pa3oBaiu
KpecTel (5 KpeCTIOBBIX MO3BOHKOB) U KOMUYHUK (3-5 KOMUHUKOBBIX TO3BOHKOB).

[To3BoHOUHBI CTONO QOpMHPYETCS BOKPYT CIMHHOTO MO3Ta, 00pa3ys UIsi HEro KOCTHOE
BMECTHJIHINE. BhImonHseT GyHKINIO ONOPHI, 3alIUTHl CIIMHHOTO MO3Ta M YYacTHUs B JIBM)KCHUH TYJIOBHILA U
TOJIOBbI

B BepTHKaTBEHOM NOJ0KEHUU TTO3BOHOYHBIH cTOJO 00pasyeT onopy AJIsi TOJIOBBI, OPTaHOB TPYIHON H
OPIOIIHOM TOJIOCTEH.

B 1103BOHOYHOM OT/I€TIE BBIACIAIOT MATh OT/IEJIOB:

. IIEeHHBIN
. IrpyIHOU
o MOSICHUYHBIN
. KpECTLIOBBIN
o KOMYUKOBBII

TonpKO KpecTIOBBIN OT/ET NO3BOHOYHOTO CTOJI0A SBJIAETCS HETOABM)KHBIM, OCTAIbHBIE €r0 OTAEIIbI
00J1a7at0T Pa3InYHOMN CTENEHbIO MOJIBUKHOCTH.

OTnenbHbIE TTO3BOHKH, 00pa3yIolIie MO3BOHOYHBIN CTOIO, COEMHEHBI MEXAy cO0O0i C MOMOIIBIO
BCEX BUJIOB COEIMHEHUI — CyCTAaBOB, HENPEPHIBHBIX COEIMHEHUH U MTOJIyCYCTaBOB.

JlinHa MO3BOHOYHOTO CTOJI0A y B3pOCIOro My KUMHBI Kojiebaercs oT 60 10 75 cM, y keHIuH — oT 60-
65 cM, 4TO CcOCTaBsieT OKOJIO 2/5 JUIMHBI Tella B3pOCIOro ueynoBeka. B crapueckoMm Bo3pacTe AIMHA
[T0O3BOHOYHOI0 CTOJI0A YMEHBIIAETCS] MPUMEPHO Ha 5 c¢M W OOJbllIe BCIEACTBUE YBEIMUYEHUS H3THOOB
MTO3BOHOYHOTO CT0JIOA U YMEHBIIIEHUS TOJIIMHBI MEKITO3BOHOYHBIX JHCKOB.

[To3BOHOYHBIH CTONO HE 3aHUMAET CTPOTO BEPTUKAIBHOE TTOJIOKEHHUE.

[T03BOHOYHBIA C€TONO XapakTepu3yeTcss HaJIWYMeM H3THMOOB B CAaruTTAIBHOH M (PPOHTAIBHOU
IIJIOCKOCTSX.

. N3rub oTHOCHUTENBHO (PPOHTATBHON TNIOCKOCTH — CKOIUO03, T.€. BBITYKJIOCTh BIIPABO U BIIEBO.

. N3ru0bl OTHOCUTENBHO CaruTTAIBHON TIOCKOCTH:

- topao3, lordosis — n3ruod, HanpaBIeHHBIN BHITYKIOCTBIO BIiepe (LICHHBIN U TTOSCHUYHBIN )

- kuo3, Kiphosis - u3rud, HanpaBJICHHBIH BHITYKIOCTHIO Ha3a 1 (TPyIHON U TOSCHUYHBIN ).

PaznuyaroT cienyromye mioCKOCTH JIJIsl ONUCAHMsI YacTel Tella U MOJIOKEHUSI OT/IeIbHBIX OPTraHoB 110
OTHOIICHHUIO JIPYT K JAPYTY.

[To3Bonkw, vertebra. T103BOHKM HE3aBUCHMMO OT MPUHAUIC)KHOCTH HUX K KaKOMY-THOO OTHery
II03BOHOYHOTO cTonba HUMEIOT o0 I1aH CTPOEHHSL. ITo3BoHOK COCTOUT
u3 Texa, COrpus vertebrae u gyru, arcusvertebrae. Temo mo3BoHKa 0OpaLIeHO BIEPE] U SBISIETCS €r0 OIIOPHOM



yacThio. K3aam or Tena pacnosaraercs Ayra, KOTopas COEAMHSIETCS C TEJIOM IpPH MOMOIIM JIBYX HOXKEK,
o0pa3yst mo3BoHOYHOE OTBepcTre. OTBEPCTHUS BCEX MO3BOHKOB COCTABISIOT MTO3BOHOYHBIN KaHa, B KOTOPOM
pacmosaraercsi CMHHON MO3T. [IoBepXHOCTH Tea MO3BOHKA, OOpaleHHasl K Iyre, BOTHYTa, HA HEH HMEIOTCS
OTBEPCTHUS Il KPOBEHOCHBIX COCYJIOB — IIMTATENIbHbIE OTBEpCTHA. [[yra mmMeeT OTpPOCTKH, K KOTOPBIM
MPUKPETUISIOTCA MBIIIIBL, Gacuuu. C3aau, 0 CPeTUHHON JIMHUU, OTXOAUT HENapHbBINA OCTUCTBIA OTPOCTOK.
Bo ¢ponTanbHON MI0CKOCTH CIpaBa U ClieBa PacloiaralTcs MapHble MONEePEeYHbIE OTPOCTKH, BBEPX U BHU3
OT JIyTH HAIIPABJICHbI IAPHBIE BEPXHUE U HIXKHHUE CYCTaBHBIE OTPOCTKHU.

OTUYUTENBHON 0COOCHHOCTHIO MIEHHBIX TTO3BOHKOB SIBIIICTCS HAIMYUE OTBEPCTUS B MOTEPEUHBIX
oTpocTkax. Tena MICHHBIX MO3BOHKOB HEOOJBIINE, OBAIBHBIC, BHITSHYTHI B MOMEPEYHOM HAMPABICHUH.
[To3BoHOUYHOE OTBEpCTHE OOJNBIIOE, TPEYTOIHHON (POPMBI.

IlepBblii MICHHBIM MO3BOHOK — aTJAHT — TeJla HE UMeEET. J[Be ero jarepaibHble MacChl COEIUHEHbI
NepeaHEN U 3aJHEN AyTraMu.

BTopo#i mielHblii MO3BOHOK — OCEBOM — OTJIMYAETCS OT JAPYrMX MO3BOHKOB TE€M, YTO HA €ro Teje
HUMEETCSl MACCUBHBIN OTPOCTOK — 3y0. 3y0 CIY>KUT OChIO, BOKPYT KOTOPOH MPOMCXOAUT BPAIIEHUE TOJIOBBI
BMECHTE C aTJIAHTOM.

Kpecren, 0s sacrum. Komuuk, 0S COCCYQis.

VY nereit ¥ MOAPOCTKOB KPECTIIOBBIC MO3BOHKU CYIIECTBYIOT pa3enbHo. B Bo3pacte 17 — 25 net onu
cpacTaroTcsi U 00pa3yroT OJJHY KOCTh — KPECTeIl.

DTO MacCHUBHOE CpallleHHE, MPUCYIIE TOJIBKO YENOBEKY, MPUHUMAET Ha ce0s BCIO TSIKECTh Teja U
MepeaacT €€ Ta30BbIM KOCTSIM.

Kpecten umeer ¢popmy TpeyroiapbHuka. B HEM BBIICISIOT:

. OCHOBaHHUE KPECTIIa, HAIIPABICHHOE BBEPX;
. BEPXYIIKY KPECTIIa, OOpaIIeHHYI0 BHU3 U BIICPE;
. MIEPEHIOI0 Ta30BYO MOBEPXHOCTB;

. 3aJHIO0 JOPCATBHYIO TIOBEPXHOCTD.

Ta3zoBas MOBEPXHOCTh KpecTiia, oOpallleHHass B MOJOCTh Ta3a, OTHOCUTENBHO IJIaJKas U BOTHYTA,
JopcalibHas MOBEPXHOCTD - BBINYKJIA U IEPOX0BATa, TaK KaK K HEH MPUKPEIUISIFOTCS CUJIbHBIE MYCKYJIBI.

Konuuk npencrasnger co0oil pyJUMEHT XBOCTOBOTO CKeJleTa JKMBOTHBIX. Y UelOBeKa OH
OKOCTEHEBAET MO3/IHO U COCTOUT U3 3-5 HEIOPa3BUTHIX I03BOHKOB.

Konuuk umeer ¢popmy TpeyroibHUKa, H30THYT KIIEpEId, OCHOBAaHHE HAIIPABJICHO BBEPX, BEPXYIIKA —
BHU3 U Brepel. Hekoropele Mpu3Haky NMO3BOHKA COXPAaHWINCH TOJIBKO y 1 KOMUMKOBOTO 1Mo3BoHKa. Kpome
HEOOJIBIIOTO TeNa, JJIsi COCIUHEHHsS C KpPecTLOM Ha 3aJHel ero MOBEPXHOCTH HUMEETCs € KaKAoh
CTOPOHBI Konuuxoswiti poe. Oba pora HampaBlIeHbl BBEpX, HaBCTpedy poram Kpectua. OcrtanbHble
KOITYMKOBBIE TIO3BOHKH 3HAUUTEIHHO MEHbIIIE, OKPYTJIble. Y MOKUIIBIX JIFOJIEH OHU CpalleHbl B OJHY KOCTb, a
y JKEHIIUH U MOJIOABIX JIFOJIE HEpEAKO COETMHEHbI MEXAY COOO0M MPH MOMOIIN XPSALIEBBIX MIACTUHOK.

CoenuHeHHs MO3BOHOYHOTO CTOI0a

B no3BoHOuHOM cTONOE MMEIOTCS BCE BHUJBI COCIUHEHHMM: CHUHAECMO3bI (CBSI3KM), CUHXOHJIPO3BbI,
CHHOCTO3bl M CyCTaBbl. Tela TO3BOHKOB COEAMHSIOTCS MEXAy COOOH Npu MNOMOIIM Xpsmed —
MEXITO3BOHOUHBIX TUCKOB. Kaxplil qUCK cOCTOMT M3 (UOPO3HOro KOJIbLIA M HAXOJSIIEToCs B CepeIuHe
CTYACHUCTOTO siipa (OCTaTOK CIIMHHON XOop/bl). ToNMHa MEXITO3BOHOUHBIX JAUCKOB HanOoJiee BEIpaXKeHa B
CaMOM TO/IBUYKHOM OT/IeJIe T03BOHOYHOTO CTOJI0A — MOSICHUYHOM.

Bronb Bcero mo3BoHOYHOro €TOJNI0A, COEAUHSS Telda MO3BOHKOB, MPOXOIUT MEPEIHss MPOJ0JIbHAS
cBsi3ka. OHa HauyMHaeTcs OT 3aThUIOYHOM KOCTH, WAET MO MepeAHEed MOBEPXHOCTH Tel MO3BOHKOB U
3aKaHYMBAETCS HA KPECTIIE.

3anHsg NpoAoJbHAas cBsi3ka HaunHaeTcs oT || meiHoro mo3BoHKa, MPOXOIUT M0 33AHEH OBEPXHOCTH
T€J MO3BOHKOB BHYTPU IIO3BOHOYHOI'O KaHAaJIa U 3aKaHUYMBAETCS HA KPECTLIE.

OcTHCTBIE OTPOCTKH MTO3BOHKOB COEAUHSIOTCS MEKOCTUCTBIMU M HAJOCTUCTON CBSI3KaMHU.



ITonepeuHble OTPOCTKU COCAMHEHBI MEKIIONIEPEUHBIMU CBSI3KaMHU.

Mesxay JyraMmy Mo3BOHKOB PacIioNIaratoTcs KEJThIe CBA3KH, B COCTaBE KOTOPBIX OOJIBIIOE KOJIUYECTBO
AJIACTHYECKUX BOJIOKOH. CyCTaBHBIE OTPOCTKH ITO3BOHKOB 00PA3yIOT INIOCKHUE CYCTAaBHI.

JIBrKEHMS MEX Ly ABYMsI COCEHMMHU II03BOHKAMU HE3HAYUTEIIBbHBI, OJJHAKO ABH)KEHUS I03BOHOYHOTO
cTosifa B 11€JIOM UMEIOT OOJIbIIYI0 aMIUTUTYAY U MPOUCXOAST BOKPYT TpeX oceil: crubaHue u pa3rudaHue —
BOKpPYT (DpOHTaAJIbHOMN, HAKJIOHBI BIIPABO U BJIEBO — BOKPYT CarrMTalbHOM, BpallleHHe (CKPy4YHBaHUE) BOKPYT
BEPTUKAJILHOU OCH.

HanbGonsieil moaABUXHOCTBIO 00JIaaeT IEHHBIN U MOACHUYHBINA OTHEIbL.

I'pynnas xnerka

Koctu rpyaHoit kieTku npeacrasieHsl 12 napamu pedep u rpyauHoi. ['pynHas KieTka npencTaBiseT
co00l KOCTHO-XpsALIEBOE 00pazoBaHKe, cocToAllee U3 12 IpynHBIX MO3BOHKOB, 12 map peGep W rpyIauHbI,
COEMHEHHBIX MEXTy cO00i MPY MOMOIIY PA3IMYHBIX BUIOB COCAMHEHUI.

I'pynHas KieTka ABIAETCSA CKEJIETOM CTEHOK TPYIHOM IMOJOCTH, B KOTOPOH HAaXOJATCS BHYTPEHHHE
oprassl (cepzue, Jerkue, Tpaxes, MUIIEBOA U Jp.).

I'pynnas kjneTka y uyelloBeKa YIUIOLIEHA B IepeAHE3aJHEM HampaBleHUH, HMeeT (opmy
HENPABWJIBHOIO KOHYCa CO CPE3aHHOM BEPIINHOMN.

B rpynHoii knerke paznuyaroT 4 CTEHKU (LIepeHsis, 3aHss U JBE JIaTepajbHbIE) U JABa OTBEPCTHS
(BepxHEe U HUXKHEE).

. [epennsist oOpa3oBaHa rpyJHMHON U peOSPHBIMU XPSIILIAMH;
. 3anHAg — rpyJHBIMU [TO3BOHKAMU U 33 IHUMU KOHIIaMH pedep;
. bokoBble — pebpamu.

PebGpa pazaenensl MexpedepbsiMu (MeXpeOSPHBIMH POMEKYTKAMHU ).

B rpyaHoii kieTke BbIIENAIOT BEpXHEe U HI)KHEE 0TBepCTUs (anepTypsl). BepxHss anepTypa rpyaHoit
KJICTKM OrpaHuyeHa | rpy/iHbIM T1O03BOHKOM, BHYTPEHHHMH KpasMM IE€pBBIX pebep M BEPXHUM Kpaem
PYKOSITKM TPYJIHMHBI C PACIOJOKEHHOW HAa HEW SIPEMHOM BBIPE3KON. BepxHss ameprypa IpyJHOW KIETKH
HAaKJIOHEHA KIEepeIu.

Hwxuss anepTypa rpyIHON KIETKU orpaHuueHa c3aau TesnoM Xl rpynHoro mo3BoHKa, crepenu —
MEYEBHIHBIM OTPOCTKOM TIpYAMHBI, @ 0 OOKaM — HIKHUMHU peOpamu. HipkHss anepTypa 3HAUMTEIBHO
Oosble 1O pa3mepam, ueM BepxHsist. Ee cpeaunHblil nepeanesannuii pasmep pasex 13-15 cMm, a HanGoabIunit
nonepeyHsbIn 25-28 cM.

[TepenneObokoBOM Kpail HMXKHEW amepTypbl, oOpazoBaHHbI coeauHenuem 7-10  pebep,
Ha3bIBaeTCAPEOSPHON TyTOM.

[TpaBast u neBasi peOepHble AyTM OrpaHUYUBAIOT C OOKOB MOATPYAWHHBIA YTOJ, OTKPBITHIA KHHU3Y.
BepmmHa nmoArpyAMHHOIO yIJla 3aHATa MEUEBHUJIHBIM OTPOCTKOM M HaXOAWUTCA Ha ypoBHe IX rpyaHoro
ITO3BOHKA.

Uepes BEpXHIOIO anepTypy NPOXOAAT Tpaxes, MUIIEBO, COCYAbl, HepBbl. HuxkHss anepTypa 3akpeiTa
nuagparMoii, KOTopasi UMEEeT OTBEPCTHS JJIsl IPOXOXKACHUSI a0PThI, MUIIEBOJIA, HUKHEH MOJIOW BEHBI.

DopMBI TPYAHOU KIIETKH.

dopma U pa3Mepbl IPyAHOM KIETKH M0/IBEPKEHBI 3HAUNTEIbHBIM MHIMBUAYAIbHBIM KOJICOAHUSM.

Boiensitor 3 popMbl rpyAHOM KIETKU:

1. KOHUYECKas, HWKHSAA 4acTh €€ 3HAYMTENIbHO IIHMPE BEPXHEW, MOATPYAUHHBIA YroJyl TYIIOH,
pedpa Masio HaKJIOHEHBI KHU3Y, Pa3HUIA MEXAy NepeHe3aHUM U MOTNePEeYHbIM pa3MepaM HeBeIHKa.

2. IJI0CKasl, 3aMETHO YIUIOIIEHA B MEpe/HEe3aJHEM HalpaBlIeHUH, pedpa CHIIBHO HaKJIOHEHbI
KHU3Y, HOATPYAUHHBIN YroJl OCTPBIi.

3. UWIMHIpUYECKasd, 1Mo (opMe 3aHMMaeT MPOMEXKYTOYHOW IMOJOXKEHHE MEXIY IUIOCKOM U
KOHMYECKOW. Y JKEHIIMH OHa Kopoue, Ooyiee OKpyIria W yK€ B HIDKHEM OTAee, YeM y MYXYuH. Y
HOBOPOXKJICHHBIX MepelHe3aAHUN pa3Mep TpyAHOM KJIETKH MpeoliagaeT HaJ MONEpeyHbIM, a y CTapHKOB



Ipy/JHas KJIETKa CTAaHOBHTCS OoJiee TIIOCKOW M JUIMHHOM BCIIEJICTBHE CHIDKEHUS TOHYCA MYCKYJATyphl W
OITyCKaHMs NEPEAHUX KOHIIOB pedep.

I'pynnas knerka o0nagaet 60JIBIION MPOYHOCTHIO U 3JACTUYHOCTHI0. DTO 00€CIIEUNBACTCS HATNIHEM
ruOKUX peOepHBIX IyT, UMEIOIIHUX XPSIIEBbIE U KOCTHBIE CETMEHTHI.

CtpoeHue rpyIuHbI

['pynuna, sternum, mnpeacTaBiasieT co0OM IMJIOCKYI0 KOCTb, PAaclOJIOKEHHYI0 BO (POHTAIBHOM
IJIOCKOCTH. ['pyiiHa COCTOUT U3 3 YacTeu:

. BEPXHSS €€ 4aCTh — PYKOSITKA IPYJUHBI,
. CPEIHsIsl 4acThb — TEJIO,
. HUKHSASI — MEYEBUHBIN OTPOCTOK.

Ha Bepxmem Kkpae ee wuMeeTcss HeriyOokas sipeMHas BbIpe3ka. [lo Ookam OT BBIpE3KH
HAXOJUTCsI KJIIOUNYHAas BBIPE3KA, COEAUHEHUS C KIIIOUULIAMHU.

B Mecre coenuHeHus pyKOSATKM € TeJIOM TIpyIuHbl 0oOpasyercss HeOONbLIoOW oOpalleHHbIH
KIIEpEeI YroJl IpyIuHbl. DTOT Yoyl OOBIYHO MPOLIYIIBIBAETCS Yepe3 KOXKY.

Teno rpyauHbl, COrpus Sterni, -camasi JUIMHHAS YaCTh IPYAMHBI, B CPEIHUX U HIDKHUX OTIENaX TEJIO
rpyuHbl Oosiee MIMpoOKoe, yeM BBepxy. Ha mepenHell mOBEpXHOCTH Tesla 3aMETHBI IIEPOXOBAThle JIMHUU
(MecTa cpallleHus KOCTHBIX CErMEHTOB), Ha Kpasx Tejla MUMEIOTCs peOepHbIe BBIPE3KU, ISl 00pa30BaHUS
COCIMHCHUI C XpsIIaMH HMCTHHHBIX pebep. MedeBuaHbI OTPOCTOK, processusxiphoideus, Moxxer uMmeTh
pa3nnuHyto (opMy, HHOTJA KHU3Y pa3/IBOEH WM UMEET OTBEPCTHE.

Pebpa, costae, SBASAIOTCSA U30THYTHIMU KOCTHBIMHU, @ B IIEPEAHEM OTJENIE XPSAIIEBbIMU IJIACTUHKAMU,
pacIioyioKEHHBIMU CIIPaBa U cilieBa OT TPYJHBIX MO3BOHKOB. bonee amHHas 3aaHsA KOCTHasl 4acTh pedpa u
OoJiee KOPOTKas NEPeAHss XPALIEeBas YacTh — peOSPHBINA XPSLL.

Cemp map BepxHux pebep (I-VII) xpsimieBbIMM YacTAMH COEIUHSIOTCS € TPyAMHOM. DTH pelpa
Ha3bIBalOTCS HCTHHHBIMH, COStae verae.

Xpsmm VI, X, X map pebep coenmuHSIOTCS HE ¢ TPYAMHOM, a ¢ XPAIIOM BBIMIEICKAIIET0 pedpa.
[TosTomy 3TH pebpa mosTy4ri Ha3BaHKE JOKHBIX pedep, Costae spuriae.

Xl u Xl pebpa nMer0T KOPOTKUE XPSIILIEBbIE YACTH, KOTOPHIE 3aKaHYMBAIOTCSI B MBIIILAX OPIOIIHOMN
CTeHKH. JTH pebpa Ooyiee MOIBMKHBI, UX Ha3bIBAIOT KOJeOa0muMucs, costae fluctuantes. Ha 3agnem
KOHIIE KaXXJ0ro pebpa MMeEeTcs roJI0BKa, KOTopas o0pa3yeT CyCTaB C TEJIOM OJHOTO WU TeJaMU ABYX
CMEXHBIX TPYJHBIX IO3BOHKOB, C UX peOEepHBIMH sIMKaMH. 3a TOJIOBKOHM pebpa cieayeT Oosiee y3Kast 4acTh —
meiika pedpa. Ha rpanuue meiiku u Tena peOpa umeercst 6yropok peodpa.llleiika ¢ 6yropkom nepexoaur
HEMOCPEJCTBEHHO B 00Jjiee MIUPOKYIO U caMylo JUIMHHYIO IIEPEIHIO YacTh peOepHON KOCTH — Tes1o pedpa,
KOTOpOE cJIeTKa CKPY4e€HO BOKPYT COOCTBEHHOM MPOAOJIBHOM OCH M HEAaJeKo OT Oyropka pe3Ko U30THYTO
BIIEpe. ITO MECTO HOCUT Ha3BaHHE yroJi pedpa.

Teno pebpa mockoe, UMEET Hapy>KHYIO U BHYTPEHHIOIO TOBEPXHOCTH, BEPXHUIN U HUKHUM Kpas.

Coenunenue pedep ¢ MO3BOHOYHBIM CTOJIO0M

Pasmepbl rpyaHOH KIETKHM HM3MEHSIOTCS IPU AbIXaTEIbHBIX JBWXKEHUSAX Onaronaps HaJIU4dUIo
MOJIBUYKHBIX COCAMHEHUH MeX Ty peOpaMu U rpyAHBIMU O3BOHKAMHU, a TaKKe MEXKAY peOpaMu U IpyIUHOM.

C no3BoHKaMu pedpa COeTMHSIOTCS TP MTOMOIIU peOEepHO-TI03BOHOYHBIX CYyCTaBOB:

. CyCTaB roJIOBKH peOpa

. pebepHo-nionepeunslii cyctas (orcyreTByeT y XI u Xl pebep).

CycraB ronoBku pebpa. CycraB o0Opa3oBaH CYCTaBHBIMH MOBEPXHOCTSMU BEpXHEH U HUXKHEH
peOEepHBIX SIMOK JIBYX COCEIHUX IPYJHBIX ITO3BOHKOB U CYCTaBHOI MOBEPXHOCTHIO TOJIOBKH pedpa.

PeGepHo-nonepeunsiii cyctaB. CycTtaB 00pa3yeTcsi COWICHEHHEM CYyCTaBHOM MOBEPXHOCTH OyTropKa
pebpa u pebepHOM SMKM Ha TONEPEYHOM OTPOCTKE IMIO3BOHKA. TOHKYIO CYyCTaBHYIO KarlCysy
YKPEIUIIET pebepHo-nonepeunas césa3Ka.



PebepHO-TI03BOHOYHBIE CyCTaBbl B (DYHKIIMOHAIBHOM OTHOIICHHUHU SIBJISIOTCS KOMOMHHUPOBAaHHBIMH,
T.K. IBM)KCHHUS B HUX IPOUCXOJAT OJHOBPEMEHHO.

B cycraBe ronoBku pedpa u pedepHO-TIONEPEYHOM CYCTaBe BO3MOKHO JBM)KEHUE BOKPYT OOIIEH 11
HUX OCH, IPOXOJAIIEeH Yepe3 LEHTPhl cycTaBoB. IIpu BpaleHnu 3aHUX KOHLOB pedep BOKPYI Takoil ocH
IPOUCXOIUT OIyCKaHWE WU IOJHUMAHUE IEepeHUX KOHLIOB BMECTE€ C IpYyIUHON, ¢ KOTOpod pebpa
COEIMHSAIOTCS.

Pebpa ¢ rpynuHON coeMHAIOTCS IPU TOMOIIY CYCTaBOB U XPALIEBBIX COEAMHEHUH (CHHXOHIPO3BI).
Xpsim | peOpa HEMOCPEICTBEHHO CpacTaeTcsi ¢ TpyauHOM, o0pasys cuaxoHapos. Xpsmwu lI-VII pedep
COCMHSAIOTCS C TPYAMHOM MPH MIOMOIIH 2PYOUHO-PebEPHBIX CYCMAB08, 00pa30BaHHBIX MEPEIHUMH KOHIIAMH
peOepHBIX Xpsieil 1 peOGepHBIMU BBIPE3KaMU IPYAUHBL.

Iepenune xonusl moxubIX pedep (VIIL IX, X) ¢ rpyauHOi HEMOCPEICTBEHHO HE COECAMHSIOTCS.
Xpsitu 3THX pedep coequHsIoTes Apyr ¢ Apyrom, a xpsm VI pedpa — ¢ nexxamum Boie xpsimom VII pedpa.
WHorna Mexxay Xpsiamu pedep UMEITCSI MEXXPSIILEBbIE CYCTaBbl.

Bonpochl kK MpaKTHYeCKOMY 3aHATHIO

1. OnopHo-aBUTAaTENBHBIN aNlapaTt, ONpeieleHne, YacTu (aKTUBHAS, TACCUBHAA), UX (PyHKIUU

2. Ckernet: oHsTe, QYHKITHH, OTICIBI, KOCTH UX COCTABJISIOIINC

3. KocTb kak opran; XuMUYECKHi1 COCTaB, BO3PACTHBIE H3MEHEHH S, BUJIbI KOCTEW, CTPOCHUE, POCT
KOCTH

4. Knaccudukanus xocreit, Buapl kocreit mo gpopme. [ToHsTHe 0 COeMHEHUN KOCTEH

5. Ckener TyJ0BHIIA, CTPYKTYPbI, €r0 COCTABIISIFOLIUE.

6. [To3BOHOYHBIN CTOJIO, OTIEBI, KOJIMYECTBO U CTPOCHHUE MO3BOHKOB. [103BOHOYHBIN CcTONO B
LIEJI0M

7. I'pynnas kierka, ctpoenue. Buabl pebep. ['pyanas kierka kak nenoe. I'pyaHas moJOCTb.
OyHKIMU

3ajaHus K NPAKTHYECKOMY 3aHATHIO
1 3apHCcOBKa CTPOEHUS TTO3BOHKA
2 Boinonnenue cxem «Bunasl pedep», «3ru0bl m03BOHOUHOTO CTOI0A»
3. CocraBienne
4 TabmuIpl «CpaBHHUTENNBHAS XapaKTEPHCTHUKA TIO3BOHKOBY
5. CocTaBUTh KPOCCBOPABI 110 TEMaM:
a) «Ckenet TynoBuia» - He MmeHee 10 Bompocos
6) «Ckenet rojosbl» - He MeHeel0 BompocoB
B) «CKkener KoHeqHocTei» - He MeHee 10 BorpocoB
5. O603HaubTE OT/AEIBI CKENIeTa U MePEUnCIINTe KOCTH UX 00pa3yroiue




ITPII 7. N3y4yeHue npenapaToB KOCTeil BEPXHUX KOHEYHOCTEH: MJIe4eBOoro nosica u cB000IHOIo
0T/1eJ1a HUKHUX KOHeYHOoCTel
Teopernueckasi 4acTb

Koctu miiedeBoro mosica BepxHeid KOHEYHOCTH.

Jlomarka, scapula, — miockast KOCTb TpeyroibHO#H (OPMBI, PACIIOI0KEHHAS Ha 3a{HEH TOBEPXHOCTH
rpyaHoit kietku Ha ypoBHe I[[—VII pebGep. B nomarke pasnmuuaror TPM yrja: HWKHUN, BEPXHUU U
natepaibHbli  Ha nomarke BBIIENSAIOT TPM Kpasi: MEAUAIbHBIA - ITO3BOHOYHBIM, JIaT€palbHBIA U
BEPXHUIL; IB€ TOBEPXHOCTH — TepenHIo(pedepHy0) © 3aaHion (JopcaibHylo). Ha mopcambHOIM
MOBEPXHOCTU TPeOHEM — OCTBIO JIOTIATKA M J[BE IMKHU: BEPXHsSI — HAJOCTHAS W HIDKHAS — MOAOCTHAS.
B sTux sAMKax pacrosokeHbl OJHOMMEHHbIE MbIIIIBL. OCTh JIONATKU 3aKaHYMBAETCS AKPOMMAIBHBIM
OTpocTKOM (akpoMuoHoM). Ha BepXyllke akpOMHAJIbHOIO OTPOCTKA HAXOJUTCS IUIOCKash CyCTaBHas
IIOBEPXHOCTb,  COWICHSAIOWIAsACA C  KIIOYHIEH. Hax  cycraBHONM  BHAQgMHOW  KIIXOBOBHUIHBIN
OTpOCTOK JlaTepasbHBIN yTroJl yTOJIIEH U UMEET CyCTaBHYIO BIIAJUHY.

Kmounna, clavicula, — 3to tpy6uaras S-o0pa3Ho H30rHYyTast KOCTh, B KOTOPOW Pa3IHYalOT CPEIHIOK
4acTb — TE€JIO, aKPOMHUAJIBHBIM W I'PYAMHHBIN KOHLBI. ['pyIMHHBIM KOHEIL KIIIOUHMIbl YTOJIIEH, UMEET
CYCTaBHYIO IIOBEPXHOCTb, COWICHSIOIIYIOCA C PYKOSATKON IPyIUHBI. AKpPOMHMAJIBHBIN KOHEL] YIUIOIIEH U
HMEET CYCTaBHYIO [IOBEPXHOCTb JIJIsl COEMHEHMS C aKpOMHOHOM. BepXHsisi MIOBEPXHOCTH KIIFOUMIIBI [I1aIKasl.
Ha HukHel noBepXHOCTH B 00JIaCTH IPYAMHHOIO KOHIIA UMEETCS BIAaBJIEHUE peOCPHO-KIIOUMYHOMN CBA3KH,
COEIMHSIIONIEH KITIoUuIly ¢ Xpsiom [ pedpa.

Koctu cB0001HOI1 BepXHeil KOHEYHOCTH

IlneyeBast kocTh, humerus, JuIMHHAs TpyOuaTas KocThk. YacTu: nuadu3 — TeI0 U JABa yTOJIIEHHBIX
KOHIIa — MU (U3BI: BEpXHUH (IPOKCUMAIbHBIN )M HUKHUMN (IUCTaTbHbIH).

Ha BepxHem snu¢use - rojoBKa , KOTopasi OT/ielIeHa HE3HAYUTEIbHON 00pO3/1KOH — aHATOMHUYECKOi
HIedKoi OT OoJbIIOro W Majoro OyropkoB Maiblii Oyropok pacrnoloXeH crepend, OOJBIION JEeKUT
natepanbHo. OT OyropkoB HuAyT TpeOHM Oonblioro M Majoro OyropkoB. Mexay OyropkoB
MexOyropkoBast 60po3za, B KOTOPOM MPOXOJUT CyXOXKMIIUE JITTMHHOM TOJIOBKM JBYTJIaBOW MBIIIIBI TI€Ya.
CyXeHHOe MecTO HW)XE OYyropkOoB Ha3blBaeTCsi XUpyprudeckoil Imelkod. B sToM Mecte uamie Bcero
IIPOUCXOJAT MEPEIOMBI IIJIEUEBOI KOCTH.

B BepxHeil TpeTu Tena IieueBOM KOCTM HAXOAUTCS JENbTOBHJHAS OyrpHCTOCTb, K KOTOPOM
NPUKpEIUIeTCsl JeNbTOBUHAs Mblmna. Huke nenbToBHIHOW OYrpUCTOCTH MO 3aJHEH MOBEPXHOCTH
IUIEYeBOM KOCTH MPOXOJUT Ooposna jyyeBoro HepBa. OHa HayMHAETCS HAa MeIUAIbHOW MOBEPXHOCTH,
orubaeT KOCTh C3a/l1 M 3aKaHYMBAETCsl Ha TPaHULIE CpeTHEeH U HIDKHEH TpeTH nuadusa y JaTepalibHOro Kpast
IUIeYeBOM KOCTH. YIUIOIIEHHBIN cHepeau HaszaJ HIDKHUM snudu3 miedeBoil koctu (6J0K) COUIeHsIeTCs ©
00eruMU KOCTSIMH MPEATIICYbS.

Crnepenu Haz OJIOKOM TIEYEBOM KOCTH Pacoio’KeHa BEHEUHas SMKa, Ky1a IpU CTHOaHUH B IOKTEBOM
CyCTaBe BXOJIUT BEHEUHBI OTPOCTOK JIOKTEBOU KocTh. C3a11 HaJ OJIOKOM IJIEYeBOM KOCTH BUJHA JIOKTEBas
sIMKa, B KOTOPOM pacnoio’KeH JOKTEBOU OTPOCTOK JIOKTEBOM KOCTH. C 00€HX CTOPOH OT MBIIIENKA BEICTYIAlOT
MeIUAJIbHBIN U JaTepalbHbI HaIMBIIEIKH. MenuanbHblil HaAMBIIIEIOK Pa3BUT CHIBHEE, 110 €ro 3aJHel
MOBEPXHOCTHU MPOXOJUT OOpO3/1a JIOKTEBOI'O HEpBa.

Koctn npennueunsi. JIokteBas u iyueBasi KOCTH — JUIMHHBIE TpyOUaThIe
KocTu. Kaxmas KOCThb COCTOMT W3 nuadu3a — Telna U JIByX SMU(PHU30B: MPOKCUMAIBHOIO (BEPXHETO)U
nucTanbHOro(HxkHero). Tema o6enx kocTtelt UMEIOT TpeXrpaHHyto GopMmy. B uX cTpoeHnu paznuyaroT Tpu
MOBEPXHOCTU U TpHU Kpas. [lepenHss u 3agHsAs MOBEPXHOCTH KaXKJIOM KOCTH OOpalleHbl COOTBETCTBEHHO
BIIEpe]l U Ha3aJ; TPEThd — Y JIy4eBOM KOCTH oOpallleHa HapyXKy — JaTepaibHasi IOBEPXHOCTh, Y JIOKTEBOM
— BHYTPb — MeJualbHast MIOBEPXHOCTh. [lepeHuii u 3aqumii kpast oOpallieHbl B COOTBETCTBYIOIINE CTOPOHBI,
TpeTui, MEXKOCTHBIH Kpall — OCTpbIi, OOpalleH B CTOPOHY COCEIHEH KOCTH. Y JIOKTEBOW KOCTH OH
OpPUEHTUPOBAH JIATEPAIBHO, Y JIyUYE€BON — MEIUAIBHO.



JlokTeBas KOCTb, ulna, pacroJyiaraercs MeUaIbHO (co CTOPOHBI MU3HHLA).
[TpoxcumanbHbIA(BEpXHUNA) SHUPH3 KOCTH COWIEHSETCS C OJIOKOM JIOKTEBOM KOCTH TOCPEICTBOM
O6moxoBUIHON BbIpe3kn C JaTepanbHON CTOPOHBI BEHEYHOTO OTPOCTKA HAXOIUTCS HeOOJbIIas y4yeBas
BBbIpE3Ka JJIsl TOJIOBKM JIy4eBOM KocTu. Huxe BEHEUHOro OTpOCTKa BIEPENH PACIoaraercs OyrpucToCcTb
JOKTEBOM KOCTH. JluCTanmbHBIA(HUKHUN) 3MU(GU3 KOCTH TOHBLIE MPOKCUMAIBHOIO M 00pa3yeT rojIOBKY,
KOTOpasi UMEET CYCTaBHYI0 OKPY>KHOCTb JUIsl COWIEHEHHUS C JIy4eBO KOCThI0. OT MEAMAIIBHOTO Kpasi TOJIOBKH
OTXOAMT HEeOOJIbLION MIMIOBUAHBIN OTpocToK. Ha nuaduze pacmnonoxeHbl Tpu HOBEPXHOCTH U TPHU
kpas. JlydueBass  KocTb, radius, pacmonoxkeHa ¢ JlaTepalbHOM  CTOpoHB. Ha  mpokcuManbHOM
(BepxHeM) SnM(HU3e HAXOAUTCS FOJIOBKA TYYEBOM KOCTH C HEOONIBIINM YTTyOJIEHHUEM B IICHTPE — CYCTaBHOMN
SIMKOM, JIJI1 COWICHEHHUSI C TOJIOBKOM MBIIIIEIIKA MJIEYEBOM KOCTH. . HuKe roJIOBKM XOPOILIO BBIpaXKEHA MICHKa
JIy4yeBOM KOCTH, JUCTAJIbHEE €€ Ha MepeIHEl MOBEPXHOCTH pacIojiaraercsi OyrpucTocThb JIy4eBOM KOCTH —
MECTO MPUKPEIUICHHs ABYTJIaBOW MBIIIIBI ieda. Ha aucrampHOM smudu3e JIydeBOill KOCTH ¢ MEAHAIbHON
CTOPOHBI HAXOUTCS JIOKTEBAs! BBIPE3KA, B KOTOPYIO 3aXOJUT OJIOBKA JIOKTEBOU KOCTH. C IPOTUBOMOIO0KHOU
CTOPOHBI KHU3Y UJET LIMJIOBUAHBIN OTPOCTOK. Ha HI>KHEN NOBEPXHOCTH JUCTAJIBHOTO KOHLA JIy4€BOM KOCTH
MMEETCsl BOTHYyTas 3aIlICTHAs CyCTaBHas IOBEPXHOCTb JUIS COEIUMHEHUS C KOCTAMHU 3amsicTbs. Ha
nuaduse(Tene) pacroyioKeHbl TPU MOBEPXHOCTH U TPU Kpasl.

Koctn kueru. Knucrp,0Ssa manus, COCTOUT U3 TPEX OTHAEIOB: 3aISICThs, carpus; ISICTH, metacarpus;
¢dananr naneies, phalanges. KocTu 3ansicThs, 0SSa carpi. 3ansicTbe HAXOAUTCS OJIMKE BCETO K MPEIIUICYBIO
U COCTOMT U3 BOCBMHU KOCTEH, paclojOKEHHBIX B J[Ba psiia — IO YeTbIpe B KaXAOM psay. Cuer uaer ot
00JBIIOTO Maiblia. B MpoKCHManbHOM Psy KOCTH : JaJbeBUIHAS KOCTh, IOIYIyHHAS KOCTh, TPEXTpaHHas
KOCTb, TOPOXOBMJIHAasi KOCTh (CeCaMOBHMJHAsi KOCTb). J{MCTaJbHBIA psA : KOCTh-Tpamenus, HeOOJbLIOro
pa3Mepa TparelnreBHIHasi KOCTh, I'OJI0BYATasi KOCTh, KPIOUKOBUIHAsL KocTh. KocTh msicth, 0Ssa metacarpi.
[IaTh KOPOTKMX TpyOuaTbiX KocTed. B kaxgol mscTHOW KOCTM pa3M4aloT Telo, OCHOBaHUE U
roioBky. ['onoBku II—V nscTHBIX KOCTeH MMEIOT AapOBUAHYIO (hopMy, | MACTHON KOCTH — GJIOKOBUIHYIO.
OHHU COEMHSIIOTCS C MPOKCUMATIBbHBIMU (hajlaHraMu majplieB. dajlaHry nmajbueB KUCTH, 0ssa digitorum,
phalanges. 310 kopoTkue TpyOUaTbie KOCTH. Y KaXKI0ro naibla, kpome I (601b1110r0) UMEIOTCS TpH (anaHru:
MIPOKCUMaJIbHAs, CPEAHSS U JUCTallbHas. bonbioil masen uMeeT TOJIbKO /1B€ (hajJjaHru — MPOKCHUMAIIbHYIO U
JUCTAIbHYIO.

CoeanHeHust KOCTell MJIeYeBOro Mosica BepXHeil KOHEYHOCTH.

1.Coenunenuss KkocTtedl mosica Mexay coboil. Mexay akpoMHMOHOM M KJIIOUHUIEH
o0pasyeTcs akpOMHUAIbHO-KJIIYHYHBIN cycTaB, articulatio acromioclavicularis. ykpenieH akpoMHuaibHO-
KIIIOYMYHOM CBSI3KOH. JIOMOMHUTENBHO CyCTaB (UKCHPYET KIHOBOBHIHO-KIIOUMYHAs cBs3ka. CycraB
IIPAKTUYECKH HEMTOABHKEH.

2. CoenvHeHus JIONATKU IMPEACTABICHbl KIIOBOBUAHO-aKPOMMAJIBLHOW M BEpPXHEW IONEpPEeUHOI
cBaskamu. KiiloBoBHAHO-aKpOMHAIbHAsA CBA3KA UIET OT BEPIIMHBI AKPOMHOHA K KIFOBOBUJIHOMY
oTrpocTKy. OHa 00pa3zyeT cBOJ IUIe4eBOr0 CycTaBa, 3allMIIAIONINI CycTaB CBEPXY M OrpaHUYMBAIOIIMM
JBIKEHUs TUIEYEBOM KOCTH B OTOM HalpaBiIeHUHU. BepxHss mornepedHas CBs3Ka JIONATKW HATAHyTa HaJ
BBIPE3KOM JIOTIATKH.

3.CoenrHeHNsT MEXy KOCTSAMHU I0ACa M CKEJIETOM TYJOBMINA. Mexay KIIUMIEed U PYKOSATKON
IpyJIUHBl HaXOJIUTCS IPYAMHO-KJIIOYUYHBINA cycTaB, articulatio stemoclavicularis, koTopbslii 00pa3yroT
I'PYAMHHBIN KOHEI| KJIIOUMIBl M KIIOYMYHAs BBIpE3Ka PYKOATKU IrpyauHbl COUIEHSIOMMECS MOBEPXHOCTH
MOKPBITI ~ BOJIOKHUCTBIM  XpAILIOM, HMEIOT  cemioBUIHYy0  ¢opMmy. B  momoctu  cycrasa
PacIoJIOKEH BHYTPUCYCTABHOM AMCK. BOKpYT CarnTTagbHON OCH OCYIIECTBIISFOTCS JIBH)KEHMS KITFOUHIIBI
BBEPX U BHU3, BOKPYT BEPTUKAJIBHON OCH — BIIEpe] U Ha3al. BOKpyr 3TUX ABYX Ocell BO3MOXXHO KPYTroBO€
JIBUKEHHUE.

Coeannenust Kocreil CBOOOAHON BepXHel KOHEYHOCTH



B a1y rpynmy BXOISAT COEAMHEHHUS KOCTEH CBOOOTHOW BEpXHEH KOHEYHOCTH C IMOSICOM BEpXHEM
KOHEYHOCTH (IIJICYEBOM CYCTaB), a TAK)KE COOCTBEHHBIC COCTUHEHHSI CBOOOTHON BEpXHEH KOHEYHOCTH.

IlneueBoii cycTas, articulatio humeri, 00pa3oBaH roJIoBKO# 1mie4eBoOil KOCTU M CyCTaBHOM BIAIMHOM
nonatku. CycTaBHas BIaJMHA JOIMOJHAETCS CyCTaBHOM ry0oit.

Karmcyna cycraBa npukperuisiercss Ha JIONaTKe 10 Kpal CyCTaBHOW ryObl, a Ha IJI€YeBOM KOCTH —
BJIOJIb AHATOMUYECKOM IueWku. Karcyna medeBoro cycraBa yKpeIuleHa KJIOBOBHIHO-ILJIEYeBOH U
CYCTaBHO-IJICYEBbIMU CBA3KaMM. KIIFOBOBHUIHO-TIIEUEBAsI CBSI3KA HAUMHAETCA OT KIIFOBOBUHOTO OTPOCTKA U
BILIETAETCS B KAIICyJly C BEPXHEU U 3aIHEW CTOPOHBI.

[InedeBoit cyctaB mo (opMe TUIUYHBIN APOBUIHBbII, MHOTOOCHBIH. DTO CaMbIil MOABUXHBIN
CyCTaB M3 BCEX IIPEPBIBHBIX COCAMHEHMM. JIBMKEHUS B IUIEYEBOM CYCTaBE€ COBEPIIAIOTCS II0 BCEM
HANpaBIICHUSM: BOKPYr ()POHTAIBHOW OCH — CTrHOaHWe W pa3ruOaHue; BOKPYr CaruTTalbHOW OCH —
OTBEJCHUE U IIPUBEACHUE; BOKPYT BEPTUKAIBHOM OCU — BPALLICHKE IJIeYa BHYTPb U HAPYXKY; IIPU IIEPEXOIE
C OJJHOM OCH Ha JPYTyK — KPYrOBO€ JBH)KEHHE. Hepe3 MOJIOCTh CyCTaBa MPOXOAUT CYXO0KUJINE JINHHOM
rOJI0BKHM IBYIJIABOM MbIIIIbI ILJIEYA.

Bonpochl kK NpaKTHYeCKOMY 3aHATHIO

1. Ckenet BepxXHEH KOHEUHOCTH, OTEIIbI

2. Ckerner mie4eBoro mnosica, KOCTH, €ro o0pa3yoiue, CTpOSHUE JOMATKU U KITFOYHUIIbI

3. Ckener cBOOOHOM BepXHEH KOHEYHOCTH, OT/IENIBI M KOCTH, X 00pa3yroline, CTPOCHUE KOCTEeH

4. Ckerer HIKHEH KOHEYHOCTH, OT/IEIIbI, KOCTH UX 00pa3yromme

S. Ta3oBas kocTh, cTpoenue. Ta3 kak nenoe. DyHKIMU U CTPOEHHUE OOJIBIIOTO U MAJIOrO Ta3a.

6. [TonoBble pa3nuuus Taza. Pa3mepsl )KeHCKOro Ta3a: AUCTaHLIMU, KOHBIOTATh

7. Ckener cBOOOJHON HM)KHEH KOHEYHOCTH, KOCTU ero o0Opasyrouue, ux crpoeHue. Cromna kak
1eyoe

3agaHus K NpaKTH4YeCKO# MOAr0TOBKe

1. CocraBnenne Tabmunpl «CtpoeHue 3nu(U30B UIMHHBIX TPyO4aThIX KOCTEH BEPXHUX H
HIDKHUX KOHEUHOCTEeH

2. Cxemarnueckoe U300pa’keHHEe MECT MEPeIOMOB KOHEYHOCTEN

3. [lepeuncanThb cycTaBbl HIDKHEH KOHEYHOCTHU U YKa3aTh UX GOpMy

4. [lepeuncnure KOCTH MPEAIUTIOCHBI, IUIIOCHBI (00O3HAUUTh W ONHMCAaTh CTPOEHHUE), (hajaHru

nanblieB (yKa3aTh Psabl K OMUCATh CTPOCHUE):




5. OmnpenenuTh Ha3BaHUE U (HOPMY CYyCTAaBOB

IIPII 8. U3yuyeHne npenapaToB KocTei Ta30Boro nosica. Ta3 kak nesnoe. ®yHKIHMHU U CTPOCHHE
0oJb1IOr0 ¥ Mas0ro Tasa. IlonoBbie pazinuus Ta3a. Pa3mepsl :KeHCKOro Ta3a: JMCTAHINH,
KOHBIOIaThl.

TeopeTnyeckas 4acThb

Ckener HIDKHUX KOHEYHOCTEW MOJpa3/ensieTcsl Ha CKeleT Ta30BOTo Iosica U CKeleT CBOOOIHOM
HUKHEW KOHEUHOCTH.

Taz0Bast KOCTh y B3pOCIHbBIX JIFOJEH BBINISIAMT Kak 1enas KocTh. Jlo 16 jeT oHa COCTOMT M3 Tpex
OTJENbHBIX KOCTEH: MOAB3IOLIHON, CEATUIIHON 1 T0OKOBOM. Tena 3TUX KOCTeH Ha Hapy>KHOM MOBEPXHOCTH
00pa3yroT BEPTIYKHYIO BIAJIUHY, KOTOpas CIIy)KHUT MECTOM COEIMHEHUS Ta30BOM KOCTH C OEPEHHOI.

[TogB3moniHas KOCTh COCTOMT W3 TeJla M KpbUIA NMOAB3IOLIHOW KOCTH. BepXHMI M30THYTHIM Kpail
KpblJla Ha3blBaeTCd MOJAB3AOLIHBIM IpebHeM. Crepenn Ha TpeOHE MOJB3AOIIHONM KOCTH HaXOJISATCs J1Ba
BBICTYIIa — BEPXHSS M HIDKHSS IIepeHUE MOJIB3/I0IIHbIE OCTU. BHYTpeHHsIs1 BOTHyTasi MOBEPXHOCTh Kphljia
oOpa3yeT MoAB3JOLIHYIO IMKY. Ha Kpblie HaxoAsTcs YHUIKOBUAHAs MOBEPXHOCTh — MECTO COUYJIEHEHHUS
Ta30BOM KOCTH C KPECTILIOM.

CepnanuinHas KOCTb COCTOUT U3 Tesla ¥ BETBU. VIMeeT ceJauIHbli Oyrop u ceJajIuIIHas OCTh.

JIoOGKkoBast KOCTb UMEET TeJO, BEPXHIOK M HUKHIOIO BETBU.

benpenHas xoctb — camas OoJblliasg W JJUHHAS TpyOuaTash KOCTh B opraHusme uenoBeka. OHa
COCTOMT M3 Teja U ABYX Anu¢u30B. [IpokcumanbHblil 31udu3 uMeeT TolI0BKY, OOJBLION U MaJlblii BEPTEbI.
l'onoBka otaensercss oT Tena medkoi. /luctanbHblil KOHEl OeApeHHOM KOCTH pacIIMpeH M INpeAcTaBiIeH
MEeIUAIbHBIMM W JIaT€paJbHBIMU MbllIenKkamMu. Haumbosee BBICOKME 4YacTH MBILIENKOB HAa3bIBAIOTCS
COOTBETCTBEHHO MEAMAIIbHBIM U JIaTepaIbHBIM HaIMBIILIETKAMU.

Ta3 — 370 aHaTOMUYecKOe 00pa3oBaHue, COCTOSIIEE U3 2X TA30BBIX KOCTEH, KPECTIa U KOIMYHUKA.

XKenckuit taz. KoctHelli Ta3z mpeacraBiseT coOONH MPOYHOE KOCTHOE COEIUHEHME, SBIIAIONICecs
BMECTWJIMILIEM JUIsl BHYTPEHHHUX IOJIOBBIX TKaHEeW. OH SBISETCS COCTaBHOM YacThIO MOHATHS POJOBOTO
KaHaja, 10 KOTOPOMY BO BPEMS pOJIOB IPOABUTAETCA M0/, Ta3 COCTOUT U3 YEThIPEX KOCTEN: BYX Ta30BBIX,
KpecTiia u kormurka. TazoBas kocTb (0T Coxae seu innominatum) 70 16-18 eTHEro Bo3pacTta COCTOUT U3 TPEX
KOCTel — moAB3A01THOM (0s ilium), cemanumiHoii (0s ischii) u morHOM (08 pubis). Kpecrer (os sacrum) cocTout
U3 MSTH CPOCIINXCS TTO3BOHKOB, HAa CEpeAMHE MepeAHe MOBEPXHOCTH OCHOBAHUS KPECTIa UMEETCS BBICTYII
— KPeCTIOBbIN MbIC (promontorium). Mexay oCTUCTBIM OTPOCTKOM 5-TO MOSICHUYHOTO TTO3BOHKA M HAYaJIOM
CPEeIHEro KpeCcTLOBOIo IpeOHs UMeeTCsl BIIaJuHa — HaJAKpecToBas simka. Komuuk (0s coccygis) COCTOUT U3
4-5 cpocmuxcs T03BOHKOB. KocTu Taza CcoequHSIOTCS MEXIy Co00M mocpeacTBaM cuM@u3a,



KPECTLIOBOIIOAB3IOIIHBIX U KPECTIIOBO-KOITYUKOBOIO COeIMHEHMs. Pasinuaror nBa orxaena tasa. Bepxuuit —
OoNBIION Ta3, HIKHUM — Manblil Ta3. ['panurneil Mexxay OOJNBIIMM U MajbIM Ta30M SBISETCS CHEpeIH —
BEpXHUI Kpaii cuM(pu3a 1 T0OKOBBIX KOCTEH, 0 O0KaM — Ayroo0pa3Hble JIMHUY OIB3JOLIHBIX KOCTEH, c3a11
— KpecTUoBbIA MbIC. bonbuioi Ta3z nocryneH ans uccnenoBanus. [1o pasmepam 0oJbIIOro Tasza CyIsT O
paszMepax Majoro Tasa. Maielil Ta3 — IPaKTHYECKU HEMOAATIMBBIA KOCTHBIN KaHaJl, 4epe3 KOTOPBIN IPOXOIUT
poxaaroluiics miaoj. 3aaHss CTEeHKa MaJloro Ta3a B TpU pa3a 0osblie, ueM nepeansis. Bepxuuii oraen manoro
Ta3a — CILUIOIIHOE HEMOJATIIMBOE KOCTHOE KOJIbIIO, CTEHKH HMKHETO OTZEJIa MaJIoro Ta3a He CILIOIIHBIE, B HUX
HUMEIOTCS 3alMpaTeNIbHbIE OTBEPCTUS U CENAIMILHBIE BBIPE3KU. Maiblil Ta3 UMeeT 8 ClIeAYIOINE OTAEIbI:
BXOJ1, ITOJIOCTb U BBIXOJ. B 1onocTy Masoro ta3a pa3jan4aroT IMHUPOKYIO U Y3KYHO YaCTH.

Bomnpockl K NpakTHYeCKO MOAT0TOBKE
Mecto coeuHeHUs Ta30BOM KOCTH ¢ OepeHHON?
HazoBute coctaBHbIe YaCTH MOAB3IOIIHON KOCTU?
Kakoe cTtpoenune nmeer Ta3oBasi KOCTh?
Kaxkue koctu 006pa3zyroT taz?
Kaxkue coenunenust oopaszyer Ta3oBas KOCTh?

ok wnE

HepeqnanTe ITIOJIOBBIC OTJIMYMSA Ta3a

3aiaHus K NPaKTUY€eCKO# MOAr0TOBKE
1. Cocranenue Tadbmui «Pa3mepsl KEHCKOTo Tazay
2. CxeMarnueckoe H300pakeHHE MECT IepeIOMOB Ta3a

IIPII1 9. U3yueHue npenapaToB KOCTeil MO3roBOro Yepena; BHyTPEHHEr0 U HAPYKHOI0
OCHOBAHHU#, CBO/IA Yepena, CATNTTAJILHOI0 paciu/ia yepena

Teopernyeckas 4acTb

Koctu mo3rosoro yepena. HemapHusie kocTn.

1. 3aTblI04HaA KOCTB, OS occipitale, B 3aJHeM OTJielleé MO3IOBOTO 4eperna, COCTOMT W3 YeThIpex
yacteil. Cnepenu OT OOJBIIOrO OTBEPCTUS pacIoiokeHa OaszuisipHas 4yacTh , 0 OOKaM OT Hero —
NapHbIe JaTepajbHble YacTH, C3a/l1 — 3aThLIOYHASA Yellysi. DTH YEThIpe YacTH 00pasyloT OoublIoe
OTBEPCTHUE, YEPE3 KOTOPOE MOJIOCTh Yeperna COOOIIAETCs C TO3BOHOYHBIM KaHAJIOM.

BHyTpeHHsIsI TOBEpXHOCTh Oa3uisIpHON dYacTW 3aTbUIOYHOW KocTW oOpaszyer ckar. HapyxHas
MOBEPXHOCTh Oa3WJISIPHON 4YacTH HEpOBHAs, IIOCEPEIMHE HMEET IJIOTOYHbIH Oyropok — MecTo
INPUKPEIUIEHUST  CBOJA  TIVIOTKH. Ha  noBepXHOCTM  JIaTE€palbHBIX  4YacTE€d  PACIIOJIOKEHBI
3aThIJIOYHBIE MBIIIEJIKH, KOTOPbIE COUJICHAIOTCS ¢ BEPXHUMH CYCTaBHBIMU SIMKaMU OOKOBBIX Macc aTJIaHTa.
B ocHOBaHMM MBIILIENKOB HAXOIATCS KaHa JUIsl MOABA3BIYHOTO HEPBA.

3arplIOYHas yemrys uMeeT (GopMy IIMPOKOH MJIACTMHKM C BOTHYTOM BHYTPEHHEHW U BBITYKJIOH
HapyKHOM ITOBEPXHOCTAMH. B IIeHTpe HapyKHOW IOBEPXHOCTH HAXOAWUTCS HAPYKHBIN 3aTbLIOYHBIH
oyrop. OT Hero Mo CpeUHHON JIMHUU 710 Kpasi OOJIBIIOr0 OTBEPCTUSI CIIyCKAEeTCs HAPYKHBIM 3aThIJIOYHBIH
rpedeb. OT HapyXHOTO 3aTbUIOYHOI'O BBICTYIMA MOIMEPEYHO B 00€ CTOPOHBI MIYyT BEPXHSASA M HHUKHASA
BbliiHble JIMHMM — MECTO TPUKPEIUIEHHs] MBI CchuHbl. Ha BHyTpeHHEH TOBEPXHOCTH Yellyd
HaxoJIUTCs KPecTo00pa3Hoe BO3BbIIIEHHE U BHYTPEHHUI Oyrop.

2.JIo6Has kocTb, 0s frontale, BXonuT B mepeHuil OTAEN KPBIIIK U OCHOBAaHHS Yeperna, Y4acTBYET B
00pa3oBaHUM IOJIOCTH HOCA U INIa3HMI. B Hel BBIAENSAIOT YacTH : Yellyl), HOCOBYK) 4YacTh M NaPHYIO
IIa3HUYHYI0 YacTh . BHYTpEeHHSAS NOBEPXHOCTH YEIlyH , OOpallleHHas K MO3Ty, — BOTHYTasl, Hapy>KHasi —
BBIIYKJIasd, OT TIJa3HUYHOM YacTH OTAEJEHa HAAIIA3HMYHBIM KpaeMm . Bplle HaariasHUYHOroO Kpas
pacrnosiokeHa HAAOPOBHAsA Ayra, a €me BbIIIE Ha yenrye — JOOHbIH Oyrop. Mexny npaBod M JIeBOU



HaZAOpPOBHBIMU JyraMH pacIOJIOKEHO NMepeHoche. B marepallbHOM HamnpaBleHUM HAATIA3HUYHBIA Kpaid
MPOJOJKAETCS B CKYJIOBOW OTPOCTOK. Ha BHyTpeHHEW NOBEpXHOCTH 4YelIyd pacmoiaraercs 0oposna
BEPXHET0 CAarUTTAJILHOTO CHUHYCAa, CATMTTAJbHBIA IIOB, KOTOPBHIA TepexoauT B JOOHBIA rpedenb. Ha
BHYTPEHHEH MOBEPXHOCTU XOPOIIO 3aMETHBI apTepuaibHble OOpPO3Abl U MANbIEBUAHbIC BIABICHUS —
OTIEYAaTKU MO3TOBBIX U3BUJIVH.

I'ma3Hu4Has 4acTh BXOAWT B COCTAaB BEPXHEH CTEHKM IJIa3HHULBI, 3aJHUN MX Kpal COEAMHSETCS C
MEpEeAHUM  KpaeM MallbIX KpbUIbEB  KIMHOBUIHOM  KOCTH Mexnay TIa3HUYHBIMU — YacTsIMU
HAaXOJUTCA pelierdyarasi BbIpe3Ka, I/ pacnoyioKeHa OJJHOMMEHHAs KOCTb. llepeanuii kpaih HOCOBOM 4acTu
COCIIUHSIETCS ¢ HOCOBBIMH KOCTSIMH W JIOOHBIMH OTPOCTKAMH BEpPXHUX 4YeltocTeld. B HOcoBoil wactu
HaxoJATCsI OTBEPCTHUs, BeAylllMe B JOOHYI0 Ma3yXy, KOTOpas IEpEeropoaKON pa3jelieHa Ha JIBE 4valle
HECUMMETPUYHBIE MTOJIOBUHBI.

3.PemeTuaras KOCTb, ethmoidale, COCTOUT u3 TpeX  YacTeu: BEPTUKAIIbHO
pacrnoiokeHa NeprueHIuKyJIsApHasi IUIACTUHKA, TOPU30HTaJbHO — NPOABIPSABJIEHHAasl (pewieryarasi)
IUIACTHHKA, K KOTOPOU MPUKPEIUIAECTCS NAPHBIA permeTyarsiil 1a0upuuT llepnenaukynspHas miacTuHKa
BXOJIMT B COCTaB KOCTHOM MEPErOpoOAKU HOCA, COEIUHSETCS ¢ HOCOBBIMU KOCTSIMH, COLLIHUKOM U XPSLIEBOI
Neperopoakoi Hoca. Pemieryaras TmlacTUHKa HMMEET 4YETBHIPEXYTOJbHYI0 (OpMy, pacmojiaraercs B
penieTyaToi BeIpe3Kke JT0OHOW KOCTH U IMEET MHOTOYUCIICHHBIE OTBEPCTHUS, Yepe3 KOTOPHIE B MOJIOCTh Uepena
U3 MOJIOCTH HOCA NMPOHUKAOT OOOHSTENbHBIC HepBhl. OHA BXOJHUT B COCTaB IMEPEIHErO OT/e]a MO3TOBOTO
gepena U B TO XKE BpeMsi 00pa3yeT BEPXHIOIO CTEHKY MOJOCTH Hoca. Ham mpoapIpsSBICHHON IJIaCTHHKOW
BO3BBIIIAETCSA METYIINHBIN TPEOCHbD.

JlabupuHT — napHoe 00pa3oBaHUE M3 TOHKUX IUIOCKUX MJIACTUHOK, COSAUHSIIOIIMXCS MEXTY co00it
U 00pa3yroluX MOJOCTH Pa3IUYHBIX Pa3MEpPOB - SYCHKU pelIeT4aTod KOCTH, KOTOpPbIE COOOIAIOTCA C
MOJIOCTHIO HOca. Paznuyarot nepeanue, cpeHue u 3aaHue sueiiku. Ha mennanbHON MOBEPXHOCTH TaOUPHUHTA
BBIJICJISIFOTCS IBE TOHKHE U30THYThIE INTACTUHKN — BEPXHSIS U CPENIHSSI HOCOBbIE pakoBUHBI. C jaTepaabHON
CTOPOHBI JIJAOMPUHT Y4acTBYeT B 00pa30BaHUM MEIUATBHON CTCHKH TIIa3HUIIBL.

4. KauHoBMAHAsT  KoOCTh, 0S  sphenoidale  ,rexwur  mocepenMHe  OCHOBAaHHSA  deperna
CJIOXKHOM (OPMBI COCTOUT M3 TeJIa U TPEX Map OTPOCTKOB: KHU3Y HANpPaBIeHbl KPbLIOBHIHBIE OTPOCTKH,
B CTOPOHBI -MaJible U 00JbIINe KPbLIbS.

BepxHsisi MOBEpXHOCTh Tella HA3BIBAETCS TYPEUKUM celJIoM. B ero 1eHTpe HaxoauTcs yriryolieHue
— runoduzapHas siMKa, B KOTOpOoH pacmnonoxeH runodus. C3aau runoduzapHas ssMKa OrpaHUYeHa CIIUHKON
Typeukoro ceuia. Brepean oT Typerkoro ceana mpoxXoguT O00po3/ia — MeCTO MepeKpecTa 3PUTENbHBIX
HepBoB. COOKY OT TYpEIKOTO celjla pacrojaraeTcsi OTBEpCTHE BHYTPEHHEW COHHOM apTepuu. BHyTpu Tena
HAXOJUTCS MOJOCTh — KIMHOBUHAS MMa3yXa, KOTOpas COOOIIAeTCs C MOJIOCThIO HOCA. .

MaJible KpPbLIBSI OT/IETICHBI OT OOJBIINX BEPXHEH IIIa3HUYHOM 11elblo, B KoTopoit mpoxoasat I, IV
u VI mapsl yepenHbIX HEPBOB M NEPBasi BETBb V Naphl, a TAKXKE TVIA3HWYHAs BE€HA. B OCHOBaHMM MaJlbIX
KpPBUIbEB 3aKJIIOUYEH 3PUTENBHBIN KaHall, B KOTOpoM npoxoasaT I mapa yepenHbpIX HEpBOB U TIa3Has apTepHsl.

B ocHoBanuu 00JIBIIMX KPBLIbAX HAXOSTCS TPU OTBEPCTHUS: KPYTJIOE, OBAJIbHOE U OCTHCTOE. Uepes
JIBA MEPBBIX OTBEPCTHUS MOJIOCTh Y€pera MOKUIAKT COOTBETCTBEHHO BTOpAasi U TPEThS BETBU TPOWMHUYHOTO
HEpBAa, a B TPETbEM MPOXOJUT CPEIHSIST MEHUHT€aIbHAs apTepHsl.

KpbuioBuaHbIE OTPOCTKH OTXOJAT OT Tejla BEPTHKAJIbHO BHHM3. B HMX OCHOBaHMU MPOXOJIUT
KpbUIOBH/IHBIA KaHasl. KakIblil KpPBUIOBUIHBI OTPOCTOK COCTOMT M3 JIBYX IUIACTMHOK: MEIUAIbHOU U
natepanbHOU. Criepein TUTACTUHKY CPacTarOTCsA, a K3aJU PACXOIATCS U OTPAaHUYNUBAIOT KPBUIOBUIHYIO SIMKY.

Koctu mo3rosoro yepena. Ilapabie kocTu

1. TemenHasm KocThb, 0S parietale, — mapHas, 1O QopMe HAMOMHHAET H3OTHYTYIO
YETBIPEXYTOJIbHYI0 TUTACTHHKY, KOTOpas y4acTBYeT B oOpa3oBaHMM KpbImm deperna. OHa UMEET YeThIpe
Kpasi: TOOHBIH , 3aTBUIOYHBIH ,YeIIyHYaThIi , CATUTTATBHBIN -00€ KOCTH COSTUHSIOTCS APYT C APYTOM.



B TemeHHOI KOCTH pa3ianyaroT YeThIpe yria: JOOHBIN; 3aTbUIOYHBIN; KIMHOBHIHBIN; COCIIEBUIHBIN.
Ha napy»xHO# (BBITyKJI0ii) TOBEPXHOCTH KOCTH HAXOJAUTCS BO3BBIIIICHHE — TeMEHHOI Oyrop. [lapannensHo
YelIyHyaToOMy Kparo POXOJAT BEPXHsA U HUKHSASA BUCOYHBIC TMHUU. BHYTpEHHS TOBEPXHOCTh BOTHYTA, Ha
Heil OTYEeTIMBO BUJHBI apTepualibHble OOpPO3/bI, OTIEYATKHU M3BWJIMH MO3Tra M SIMOYKU TIpaHYJSLIMA —
BJIABJICHUS] OT BEHO3HBIX COCYZIOB 000JI0UEK I'OJIOBHOIO Mo3ra. B 00sacTv cOCLieBUIHOIO yIila HaXOIUTCs
0opo3za CUIMOBUAHOIO CHHyca. BOnM3M caruTTaJbHOrO Kpas HaXOIUTCS HENOCTOSIHHOE TEMEHHOE
OTBEPCTHUE, KOTOPOE ABJIAECTCS BEHO3HBIM BBIITY CKHUKOM.

2.Bucouynasi koctb, 0S temporale, — mapHasi, pacrnonoxeHa MeXIy 3aThbUIOYHON U KIMHOBHUIHOM
KOCTIMM, BXOJUT B COCTaB KaK OCHOBaHMs, TAK U KPBIIIM yepena. BHyTpu Hee HaXOAMUTCsS OpraH ciyxa U
paBHOBecHsi  (n1abupuHT),, OHAa COCTOMT U3 4YETBHIPpEX 4YacTel: KAMEHHCTOi, OapaGaHHOH ©
yemyifuaroii. Kamenucras uacte umeer ¢GopMy TpeXrpaHHOW TWHpaMHIBL, TOITOMY €€ TakKxKe
Ha3bIBAIOT MMPAMU/I0I, BEpLIIMHA €€ oOpallleHa BIepea M MeIuanbHO. B nupamuzae pasiauyaroT Tpu
IIOBEPXHOCTU U TpH Kpast. B monocTs yepena oOpalieHsl nepeHss U 3aHsAs IOBEPXHOCTH, a K OCHOBaHMIO
yepena —  HIDKHAA ~ IIOBEPXHOCTb.  BHcoyHas  KOCTb  MMEET  OTPOCTKM  :IIMJIOBUIHBIH,
COCLIEBUJHBIN, CKYJIOBOM.

[Tocepenuue mnepeaHed MOBEPXHOCTH  MUPAMUABI HMMEETCs  JAyrooOpa3Hoe  BO3BBILIECHUE,
COOTBETCTBYIOILIEE HAXOASILEMYCSI BHYTPH MUPAMUbI IEPEAHEMY HOJYKPYKHOMY KaHaly JJAOMpHUHTA

Ha 3agHei noBepXHOCTH NTUpaMU/IbIl PACIIONIOKEHO BHYTPEHHEE CIIyXOBOE OTBEPCTHE, KOTOPOE BEIET
BO BHYTPEHHUH Ci1yX0Bo# poxoJ. B HeM pacnomnoxensl muneBoil (VI napa) u npenasepHo-ynutkossbiii (VIII
napa) depenHsle HepBbl. CHapyXH HaxOJUTCS HAapyKHOE CIyXOBOE OTBepcTue . Mexay OTpoCTKamu
UIWJIOBUAHBIM M COCLIEBUAHBIM IINJIOCOCLIEBUIHOE OTBEPCTHE. BHCOYHAs KOCTh MMEET KaHalbl: COHHBIN y
BEPLIMHBI TMPaMHIbl, TPYOHBINH KaHaJ U KaHaJ JUIEBOr0 HEpBa BHYTPU NMUpaMubl. Bucounas KocTh uMeeT
HIDKHEUEIIIOCTHYIO SIMKY JUISL MBIIEJIKOBOTO OTPOCTKA HUKHEW 4YeItoCcTH, OOpa3oBaHUS BUCOYHO-
HIKHEYETIOCTHOTO KaHaja.

BOl'[pOCbI K NPAKTHIE€CKOMY 3aHATHIO

1. Mo3roBoii 1 TUIEBOM OT/EbI Yepena, PyHKINU, KOCTH UX 00pa3yolne

2. OCc00EHHOCTH CTPOCHHS KOCTEH MO3TOBOTO U JIUIIEBOTO Yeperna

3. UYepen kak Iesioe: CBOJ, BHYTpEHHEE M Hapy)KHOE OCHOBaHHE, KOCTH HX o0Opa3zyrolue,
CTPYKTYpPBI KOCTEH

4. UepenHsbie IMKH, TJIa3HUIIBI, TOJIOCTh HOCA, MOJIOCTh pTa: CTpoeHHe, (PyHKINN

S. CrpoeHue poJHUYKOB Yepera HOBOPOKIEHHOTO, CPOKH 3aKPBITHS POAHUYKOB

3aaHus K NPAKTHYECKOMY 3aHATHIO

1. Cocranenue Ta0IHIbl «XapaKTEPUCTHKA CTPOCHUSI KOCTEH MO3TOBOTO Ueperay

2. CocraBiieHrEe ONIOPHOTO KOHCIEKTA Mo TeMe «PoIHUYKN Yepena HOBOPOKIEHHBIX»

3. Pemuth TecTsr:

1. Hapy>kHas MOBEpXHOCTb YeIlyH JIOOHON KOCTU COJIEPKHUT:
a) BUCOYHYIO JIMHUIO;

0) 1106HBI Oyrop;

B) HOCOBYIO OCTb, PELIETYATHIN JTaOUPUHT;
r) rmadesny, CKyJI0OBbIE OTPOCTKH.

2. JIHOM Typenkoro cenja siBIsSeTCs:

a) MaJble KPbUIbs;

0) runoduzapHas AMKa;

B) OBAaJIbHOE OTBEPCTHE;

r) Oyropok cenna.

3. Kakoe yTBepkaeHue BEpHO:



a) MaJible KPbUIbsI KITMHOBUAHOM KOCTU OIPaHUYMBAIOT HIXKHIOIO IMTa3HUYHYIO LIEJb;
0) Ha TIepeIHeN MOBEPXHOCTH TeNa KIMHOBUIHON KOCTH UMEETCsI COHHas 00po3/a;
B) HA MJIBIX KPBUIbSIX KJIMHOBUJIHON KOCTH €CTh 33 JHUN HAKJIIOHEHHBIN OTPOCTOK;

') KJIMHOBUAHAS KOCTh HE TIapHasl.

4. Kanan J1111€BOro HEpBa 3aKaHYMBACTCS B:

a) pBaHOM OTBEPCTHH; B) KAMEHHUCTO-0apabaHHON e,
0) MIMIOCOCIEBUIHOM OTBEPCTHH; I') KAMEHHCTO-YEITyHYaToM IeIu.
5. BHyTpeHHsIs TOBEPXHOCTh YEITYyH JJOOHOW KOCTHU COJCPIKUT:

a) OTIeYaTKH MO3TOBBIX U3BUJINH; B) JIOOHBIH TpeOCHB;

0) apTepuanbHbie OOPO3/IBI; ') CATMOBHIHYIO OOpO31y.

6. Ha 3aaHei MOBEpXHOCTH MUPAMM/Ibl pacIoIaraeTcs:

a) BHyTPEHHEE CIIyXOBOE OTBEPCTHE;

0) 60po3/1a OOJIBIIOTO KAMEHHCTOTO HEPBA,

B) 1yrooOpa3Hoe BO3BBIIICHHE;

T') Kpbllia 0apabaHHOM TOJIOCTH.

7. Kakyro yacTh KOCTHOW MEPEropojIKK HOca 00pa3yeT MepreHIUKYIIsIpHas IaCTUHKA PeIET4aTon

KOCTH:
a) JIaTepajibHYIO; B) MIEPEIHIOIO;

0) HIDKHIOIO; T') 33IHIOI0.

8. Kakue HOCOBBIE paKOBUHBI UMEET PEHIETYATHIN JTA0UPUHT:

a) BEPXHIOIO; B) CPEIIHIOIO;

0) MPOMEXKYTOUHYIO; T') 3aIHIOI0.

9. KproukoBUIHBIH OTPOCTOK PEIIETUATON KOCTH PACIIOaraeTcs Ha:

a) BEpXHEH HOCOBOI PaKOBUHE; B) METYIINHOM IpeOHE;

0) peméryarom JIaOUPHUHTE; T') EPIICHIUKYIISPHOM IJIACTUHKE.

10. I'peOenp HUKHEN PaKOBUHBI PACIIOJIOKEH Ha!
a) MIa3HUYHOM MOBEPXHOCTH BEPXHEH YEINIOCTH;
0) MOJBUCOYHOM MOBEPXHOCTU BEPXHEHN UEIIOCTH;
B) HOCOBOI MMOBEPXHOCTH BEPXHEH UETIOCTH;

T) epeiHel TOBEPXHOCTH BEPXHEH UETIOCTH.

11. KakuM 11BOM COEIMHSAIOTCS TEMEHHBIE KOCTH:

a) MJIOCKUM; B) YelIyHYaThIM;

0) 3yOuatsim; ') CXUHJIEIE30M.

12. Ha remeHHO# KOocTH 00p03/1a BEPXHETO CArrUTAIbHOTO CUHYCA MPOXOAUT BJOJIb!

a) Yenrym4aroro Kpasi TCMEHHOU KOCTH; B) CAarMTTAJILHOTO Kpasi TCMEHHOU KOCTH;
0) 106HOTO Kpas; I') 3aTbUIOYHOT'O Kpasi.

13. HuxHsIg MOBEPXHOCTD IIa3HUYHOM YacTh JJOOHON KOCTH COJIEPIKUT:

a) OJIOKOBYIO SIMKY; B) SIMKY CJIE3HOMH JKE€JIE3BI;

0) MO3roBBI€ BO3BBIIICHUS; T') NaJbLIEBUIHBIC B/IaBJICHUS.

14. JIoOHast KOCTh COIEPKUT:

a) OJIOKOBYIO SIMKY, AJIBLIEBU/IHbIE BJIaBIICHUS;

0) meTymuHbIi rpedeHb, HaArIa3HUYHbIE BBIPE3KH;

B) Ha/IOPOBHBIE YT, CYCTaBHOU OyTroOpoK;

T') CIIENIOe OTBEPCTHE, JTOOHYIO Ma3yXy.

15. JIoGHast KOCTh y4acTBYeT B 00pa30oBaHnHU (KaKoe YTBEPKICHUE BEPHO):
a) CBOJIa Yeperna;

0) nepeaHel YepenHon IMKH;



B) TIOJIBUCOYHON U KPBUTOBUIHO-HEOHOM SIMOK;
T') CTEHOK TJIa3HUIIBI 1 HOCOBOM MOJIOCTH.
16. Kakue gactu pa3innyaroT B JOOHOH KOCTH:

a) JIOOHYIO YeIlyIO; B) HOCOBYIO YacCTh;

0) Teno; I') IIa3HUYHBIC YaCTH.
17. Kakue yactu pa3inyaroT B 3aThUIOYHON KOCTHU:

a) 0a3MIIIPHYIO; B) JIaTepaJbHEIE;

0) 3aTHUIOYHYIO YEILIYIO; I') [JIa3HUYHBIE.

18. Ha Ga3unsipHO# 9acTH 3aThUTOYHON KOCTH HAXOISITCS:

a) SIpPEMHBI OTPOCTOK;

0) ckar;

B) IJIOTOYHBIN OyrOpoK;

') HapYKHBIN 3aTbUIOYHBIN BBICTYII.

19. Ha Hapy»KHOI OBEPXHOCTH 3aTbUIOYHON KOCTH UMEIOTCA:

a) HapY >KHBII 3aTbUIOYHBIN OyTOD;

0) BepXHSsI U HUXKHSS BBIMHBIE TUHUH,

B) KpecTooOpa3HO€E BO3BBILICHHUE;

') HapYKHBIN 3aTbUIOYHBII BBICTYII.

20. Kakoe yTBepx)AeHUE BEPHO:

a) 3aTbUIOYHAsI KOCTh HENapHasi;

0) narepasibHas 4acTh 3aTbUIOYHON KOCTH UMEET SIPEMHBII OTPOCTOK;
B) Ha 3aTHUIOYHOM YeIllye UMEeeTCs JIaMOI0OBUTHBIN Kpai;

T') 3aThUIOYHASI KOCTh BXOJUT B COCTaB OCHOBAHUS M CBOJIa Yepera.

ITPII 10. M3y4yenue npenapaToB KOCTel JUIEBOT0 0T/Ie/Ia Yepena, CTeHOK MO0JIOCTH HOoca,
M0JIOCTH PTa, CTEHOK IJ1asHuL. Yepen B nesaom.
Teopernyeckas 4acThb

1.BepxHsisi 4estocThb, maxilla, 3aHMMaeT 3HAYUUTENBHYIO YacTh JIMLEBOTO oTAena ueperna. OHa
NPUHUMAeT y4yacTue B OOpa30BaHUM CTEHOK IOJIOCTH HOCA, TJIA3HUI], MOJOCTH pPTa, MOJABUCOYHOU H
KpPBUIOBUIHO-HEOHON sIMOK. B Hell pasznuuatloT Teno U YeTbipe OTPOCTKA: JOOHBIM, CKYJIOBOH,
aJIbBEOJISIPHBIN 1 HEOHBIN.

Ha Tene BpIIEIAIOT YeThIpe NOBEPXHOCTH: IIEPEAHION0, ITOABUCOYHYIO, INIA3HUYHYIO U HOCOBYIO.

OTpocTKM BepxHEH YeIIOCTH :CKYJOBOH, HEOHbIH, aibBeoNsApHbIM, J00HBIH. Ha mnepenneit
MTOBEPXHOCTU UMEETCS yIiyOsaeHne — KIIbIKoBas iMKa. [loBUCOYHAs TOBEPXHOCTD BBINYKJIas M3-3a HAIMYMS
oOparieHHOro Hazaj Oyrpa BepXHeW uentocTd. [ Ta3HUYHAs TMOBEPXHOCTh MPEICTABISIET COOOM MIIOMIANIKY,
SIBJIAIOILYIOCSI COCTAaBHOM YaCThIO HI)KHEW CTEHKH I1a3HuLIbl. Ha Hell pacnionokeHa nmoariasHu4Has 60po3na,
MEepEeAHsA 4acTh KOTOPOU NEPEXOAUT B OJHOMMEHHBIM KaHaJl, OTKPBIBAIOLIUICS Ha MEpEeIHEN TTOBEPXHOCTH
Tena BepxHed yenmtocTH. HocoBasi MOBEpXHOCTh y4acTBYEeT B 0Opa30BaHMU JIaTEpaIbHOW CTEHKHU IMOJIOCTH
Hoca. Ha Hell Gonblioe oTBepcTHE — BEAET B BEPXHEUETIOCTHYIO -TaiitMopoBy na3yxy. JIOOHBIH oTpocTok
MIOAHUMAETCSI BEPTUKAIBHO BBepX. [Io ero sarepanbHON NOBEPXHOCTH IPOXOAUT IMEPEAHUN CIIE3HBII
rpebeHb, KOTOPBI OrpaHUYUBACT CIIE3HYI0 00pO3.y, MPOJIOJIKAIONIYIOCS KHU3Y 110 HOCOBOW MOBEPXHOCTH
Tena 4yemrocTd. CKyJlnoBOM OTPOCTOK HA4YMHAETCS OT MeCTa COCAVMHEHUWs TJa3HWYHOM, NepelHed u
MTOABUCOYHON MOBEpXHOCTEN. OH COEOUHAETCS CO CKYJIOBOM KOCTBIO. AJIBBEOJISIPHBIM OTPOCTOK SIBIISIETCA
MPOJO/KEHHEM KHHU3Y Teja BepxHed uentocTH. CBOOOIHBIM HIDKHUHM Kpail  OTpOCTKa OrpaHUYeH
ANMBBEOJIIPHOM  JYyroil, COCTOSIIEH W3 3yOHBIX albBEOJ, pa3JCICHHBIX MEXKIy CO000H KOCTHBIMU
MEXXaTbBEOSIPHBIMU NIEPErOpoIKaMU. AJIbBEOJIBI SIBISAIOTCS BMECTHIIUIIEM KOpHEH 3y0oB. HEOHBINH oTpocTOK
OTXOAMT OT HOCOBOH MOBEPXHOCTHU TeJla B TOPU30HTAIbHON TI0CKOCTH. [TpaBblii u eBbIit HEOHBIE OTPOCTKH,



COEMHSAACH MEXy cO00H1, y4acTBYIOT B 00pa30BaHHM KOCTHOTO HEOA. 3aHKE Kpasi OTPOCTKOB COSAUHSIOTCS
C TOPU30HTATHHBIMU TUIACTUHKAMHU HEOHBIX KOCTEH.

2.Héonas kocTb, 0s palatinum, mpruHUMAET y4acThe B 00pa30BaHUU IOJIOCTEH HOCA U pTa, TIIa3HHUIIBI
u KPBUIOBUAHO-HEOHOM SAMKH. Omna COCTOMUT u3 IUTACTUHOK TOPU30HTAIBHOU u
NEPIECHIUKYISIPHOM, COENMHEHHBIX JApPyr C APYroM INOJ HpsMbIM yriaoMm . IlmacTuHkm yd4acTByroT B
(GbopMHPOBAaHUN CTEHOK IOJIOCTH HOCA.

3.CkyJ0Basi KOCTh, 0S Zygomaticum, COeIMHsET BEPXHIOIO YEIIOCTh C BUCOYHON KOCTBIO, 00pa3ys
IIPU 3TOM CKYJIOBYIO AYTY

CkyJoBast KOCTb UMEET JIBa OTPOCTKA: BUCOYHBIN COEAUHSIETCS CO CKYJOBBIM OTPOCTKOM BHCOYHOM
KOCTH M JIOOHBII — CO CKYJIOBBIM OTPOCTKOM JIOOHOH KOCTH, TEJO CKYJIOBOW KOCTH COEIUHSETCS CO
CKYJIOBBIM OTPOCTKOM BEPXHEH YEIIOCTH.

4. HocoBasi KocThb, 0s nasale, mapHas, MpeacTaBIseT cOO0I YeThIPEXYTOIbHYIO IUIACTUHKY, KOTOpast
y4acTByeT B 00pa30BaHMU CIMHKU HOcAa. CBOMM JIaTepaIbHbIM KPaeM OHA COETUHSETCS C IOOHBIM OTPOCTKOM
BEPXHEH YeNtoCTH, BEPXHUM — C HOCOBOM yacThio JIOOHOW KocTH. HW)KHHM Kpaem BMecTe C HOCOBOM
BBIPE3KOM BEPXHEW YENIIOCTH OHA OIPAaHUYMBAET I'PYLIEBUIHOE OTBEPCTUE — BXOJ B MOJIOCTh HOCA.

5.Cue3nasi kocTh, 0S lacrimale, — HeGoublas 4eThIpexyroyibHas KOCTh, IPAaHUYAIAs CIIEPEId C
JOOHBIM OTPOCTKOM BEPXHEH YEIIOCTH, C33H — C IIa3HUYHON TUIACTUHKON PelIeTyaToil KOCTH, CBepXy —
C IMTa3HUYHOHN YacThIO JIOOHON KOCTH M CHU3Y C IIA3HUYHOH IMOBEPXHOCTHIO BEPXHEH YEITIOCTH. JTa KOCTh
BMECTE C JIOOHBIM OTPOCTKOM BEPXHEH YEJIIOCTU COCTABIISAET SIMKY CJIE3HOT'O MEIIIKa.

6. Hwxusis HocoBasi paxoBuHa, concha nasalis inferior, mnpencraBasier co0oif TOHKYIO,
IIPOJOJIrOBaTyI0 IJIACTUHKY, PACIIOJIOKEHHYIO B IIOJIOCTH HOca Huyke Hee HaxOIUTCsl HUKHUI HOCOBOM XO[I.
MenuanpHass IOBEPXHOCTb KOCTM BBINYKJAs, JarepajibHas — BorHyra. OHa IpUKpeIusieTcs K
OJTHOMMEHHOMY I'peOHIO BepXHeH 4eatocTH U HEOHOH KOCTH.

Koctu simnesoro yepena . Hemapueie koctn

1. ComHuk, VOmer, — HenapHas TOHKas 4YETbIPEXyrojibHas IUIACTUHKA, Y4yacTByoIlas B
o0pa30BaHMM MEPErOpOAKU HOca . 3aJHUMN Kpail COIIHMKA pa3rpaHUYMBAET BBIXOJHOE OTBEPCTHE HOCOBOM
MIOJIOCTH Ha MPABYIO U JIEBYIO X0aHbl. HuHUI Kpall MpUKperisieTcss K BEpXHEH 4eatocTH U HEOHOW KOCTH.

2. Hwuxkusas yearoctb, mandibula, coenuHsieTcss ¢ BHCOYHOM KOCTHIO TIAPHBIM BHUCOYHO-
HIDKHEYENFOCTHBIM CYCTaBOM, COCTOUT U3 T€Jla, IIPABOU U JIEBOM BETBEH.

Teno monkoBooOpasHoW (opMbl . B HeM pa3nuyaroT BHYTPEHHIOIO U Hapy>KHYIO MOBEPXHOCTH, a
TakKe aBa Kpasd. HuokHuUN Kpall — 3aKpyIVICHHBIM U YTOJILIEHHBINM, HAa3bIBACTCS OCHOBAHUEM HIUDKHEN
yemocTH. Bepxuuii kpaii oOpasyer anbBeossipHyto ayry. Ha Heil BuaHbl yriyOneHust — 3yOHbIE aabBeOJIbl
s 16 3y0oB.

B nienTpe HapykHOI MOBEPXHOCTH HAXOAUTCA MOAOOPOAOUYHBIN BHICTYTI. K3a111 OT HEro pacioyioxkeHo
0100pO/IOYHOE OTBEPCTUE, Yepe3 KOTOPOE BBIXOJSAT OJHOMMEHHBIE cOCylbl M HepB. Ha BHyTpeHHeH
MOBEPXHOCTU TeJIa BBIJAETCS MOJ00POI0YHAST OCTh, MO OOKaM OT KOTOPOH JICKHUT IMapHOE yriayOjeHue —
MOABSI3bIYHAS SIMKa (11 OJHOMMEHHOM CIIFOHHOM jkene3bl). Ha BHyTpeHHEH MOBEPXHOCTH HAXOIMTCS
YEJFOCTHO-TIOABA3bIYHAS JIMHUS — MECTO IPUKPEIICHUS OJHOMMEHHOM MbINbl. Huke 5TON JMHUH
pacrioyio’keHa MOJAHMKHEUETIOCTHAA IMKa (JIUIs1 OJHOMMEHHOW CITIOHHOM »ene3bl).BeTBb HIKHEH 4enmocTH
OTXOAMT OT Tela MOJ TYNbIM yriioM. MecTo mepexoa BETBU B TEJIO HA3bIBACTCS YITIOM HWKHEW UYEIIOCTU
C JKeBaTeJIbHBIMU OyrpHCTOCTAMHU HapyXKHOH M BHYTpeHHEeW. DTO MecTa MPUKPEIUICHUS >KEeBaTEeNbHBIX
MbI. Ha BHyTpeHHEN MOBEPXHOCTH BETBU HAXOJMTCS OTBEPCTHE HWKHEW yentocTu. OHO BEJET B KaHal
HIDKHEW YeNOCTH . BBepXy BETBb HWIKHEH YEIIOCTH 3aKaHYMBACTCS BEHEYHBIM M MBIIIEIKOBBIM
(cycTaBHBIM) OTPOCTKaMM, MEXKJIYy KOTOPBIMH pAacCIOJIOKE€HA BbIpe3Ka HIKHEH 4YeTtocTH. MBIILEeIKOBBIN
OTPOCTOK  3aKaHUYMBAETCS TOJOBKOM HM)KHEW YENIOCTH, KOTOpas SBJISAETCS HEMOCPEIACTBEHHBIM
IIPOJIOJKEHUEM LIEUKU HUKHEHN YEIIOCTH.



3.Hoxbs3pI4HAsE KOCTH, 0S hyoideum, ¢ KocTsaMu deperia He COIPUKACcAeTCs, COSAUHSSCh C HUMH C
MIOMOIIBIO CBS30K U MbIII. OHa pacrioyioKeHa B 00J1aCTH IIeH, K Hell pukcupoBaHa roptass. [1o popme kocTh
HAIIOMHHACT TOKOBY, B HEil Pa3IMuaroT BBIIAIOIILYIOCS BIIEPE YaCTh — TeJ0, OOJBIINE M MaJIbie pora.

Bonpochl kK NPAKTHYECKOMY 3aHATHIO

1. Uro Takoe uepen?

2. Kakue kocTu 0OTHOCATCS K MO3TOBOMY Yepery?

3. Kakue kocTd OTHOCSTCS K TUIIEBOMY uepeny?

4. Kakue coennHeHns KocTeil ueperna u3BeCTHbI?

5. UYem oTiinyaeTcs yeper HOBOPOKIEHHOIO OT Yeperia B3pociIoro?

3ajaHus K NPAKTHYECKOMY 3aHATHIO

1. Cocranenune Tabaupl «XapakTepuCTUKa CTPOCHUS KOCTEH JIMLIEBOTO Yeperna»
2. Pemutsb TecTsr:

1. BepxHss 4entocTHas na3yxa OTKpbIBAeTCs B!

a) BEPXHHUI HOCOBOM MPOXO/T; B) 0OIIMI HOCOBOM MPOXO/T;
0) cpeaHui HOCOBOM MPOXO; I') HIDKHU HOCOBOM MPOXOI.
2. Tloarna3zauyHast 60po3Ja MEPEeXOAWT B MONTTA3HUYHBIA KaHal, HA HWKHEHW CTEHKE KOTOpPOTO
OTKPBIBACTCS:

a) cie3Has 6opo3na;

0) BEpXHEUEIIOCTHAs PACILEINHA;

B) HOCOCJIE3HBIH KaHa,

I') HEepeHNE U CPEeIHUE BEPXHUE AJIbBEOJISIPHBIE OTBEPCTHS.

3. Iloarna3HUYHBIN KaHaJ pacroJiaraercs:

a) Ha HOCOBOI MOBEPXHOCTH BEPXHEH YEIOCTH;

0) Ha IOJIBUCOYHOM MOBEPXHOCTU BEPXHEN YEIIOCTH;

B) Ha NepeiHel MOBEPXHOCTU BEPXHEH YEIOCTH;

T') Ha TJIA3HUYHOW MTOBEPXHOCTU BEPXHEH YETIOCTH.

4. CxynoBasi KOCTb UMEET NOBEPXHOCTH:

a) JaTepajbHYIO; B) MO/IBUCOYHYIO;

0) rIa3HUYHYIO; I') BUCOYHYIO.

5. HocoBasi OBEpXHOCTh BEpXHEW YETIOCTH IPUHUMAET yyacTue B 00pa30BaHHUU:

a) JaTepajJbHON CTEHKU MOJIOCTH HOCA; B) BEpXHEH CTEHKHU IMOJOCTH HOCA;
0) MeMaIbHOM CTEHKH MOJIOCTH HOCA, I') HIDKHEH CTEHKH MOJIOCTH HOca.
6. Kakoif n3 nepevncieHHbIX OTPOCTKOB BEPXHEH YETIOCTH 00paIeH JaTepaabHO:

a) JTOOHBII; B) CKYJIOBOI;

0) abBEOJISIPHBII; ') HEOHBII.

7. BoibepeTe npaBuiIbHBINA OTBET:

a) MepeHssl IOBEPXHOCTh BEPXHEW YENIIOCTH OTpaHUY€HAa BBEPXY MOATTIa3HUYHBIM KPaeM

0) mepeHAg NOBEPXHOCTh BEPXHEW YETIOCTH OTpaHUYEHa JIATEPAIbHO JJIOOHBIM OTPOCTKOM;

B) MepeIHsSA MOBEPXHOCTh BEPXHEH YENIOCTH OrpaHUYeHa JIaTepaIbHO CKYJI0AIbBEOJIIPHBIM IPpeOHEM
U CKYJIOBBIM OTPOCTKOM,;

T) MepeIHAs MOBEPXHOCTh BEPXHEN YENIOCTH OTpaHUYeHa MEIUAIbHO HOCOBOM BBIPE3KOI.

8. Kakoii u3 0TpOCTKOB BEpXHEH YEIIOCTH MPUHUMAET yIacTHE B 00pa30BaHUH KOCTHOTO HEDA:

a) aJIbBEOJIIPHBIN; B) CKYJIOBOI;

0) HEOHBII; I') TOOHBIM.

9. C3any anbBEOISAPHBIN OTPOCTOK BEPXHEHN UEIIOCTH NIEPEXOANT B:



a) HEOHBIM OTPOCTOK BEPXHEH UENIOCTH;

0) Oyrop BepxHEH YeIIOCTH;

B) TOOHBIN OTPOCTOK BEPXHEW YEITIOCTH;

I') CKYJIOBOM OTPOCTOK BEPXHEH YEIIOCTH.

10. Ha xakoil moOBepXHOCTH BEpPXHEH UEIIOCTH HAXOATCSA BEPXHUE 3aHHE AJIbBEOJISIPHBIE OTBEPCTHS:

a) TIepeTHeH; B) HOCOBO;

0) MOJBUCOYHOM; I') [JTA3HUYHOM.

11. HuxHeuentocTHON BaJIMK HAXOAUTCS:

a) BBIIIC U KIIEPEAH OT SI3bIUKA; B) MeIUaJIbHEe U KIIEPEAH OT SI3bIUKA;
0) HIKE U KIEPeIu OT SI3bIUKa; I') JaTepajibHEE U HIKE OT SI3bIUKA.

12. YemrocTHO-NIOABSI3BIYHAS JIMHUS PACTIOI0KEHA Ha:

a) HApYKHOM MOBEPXHOCTH TeJla HUKHEN YeIIIOCTH;

0) BHYTpEeHHEH MOBEPXHOCTH TeJla HUKHEH YeltoCcTH;

B) Hapy»KHOI IMOBEPXHOCTH BETBU HUYKHEH YEIIOCTH;

I') BHyTPEHHEH MOBEPXHOCTH BETBU HMKHEH YEIIOCTH.

13. KpbutoBuiHas OyrpucTOCTh HMXKHEH YelI0CTH pacloyiodkeHa Ha:

a) HApy»KHOM MOBEPXHOCTH YTJIa HI)KHEU YEIIOCTH;

0) cepeuHe NPOTSHKEHNS BHYTPEHHEN TOBEPXHOCTH BETBU HU)KHEHN YEIIOCTH;

B) CepelHE HapYyKHOM MOBEPXHOCTH BETBU HUKHEW YEIIIOCTH;

') BHYTPEHHEN OBEPXHOCTH YIJIa HUKHEW YEIIOCTH.

14. XeBarenbHas OyrpuCcTOCTb PACIIONOKEHA Ha!

a) Hapy>KHOM MMOBEPXHOCTHU YIJIa HUKHEH YeIIOCTH;

0) BHYTpEeHHEH MOBEPXHOCTH yIJIa HIXKHEH YeltoCTH;

B) Hapy»KHOI MOBEPXHOCTH TeJla HUKHEH YeIHOCTH;

') BHYTPEHHEN NOBEPXHOCTHU CEPEIUHBI TEJIa HUKHEW YEIIIOCTH.

15. Tloxbsa3piuHas IMKa pacrojiaraeTcs:

a) HIKe MoJ00POJOYHON OCTH; B) HaJl ABYOPIOIIHON SIMKOM;
0) BbIIIE 110/100POIOYHOM OCTH; I) oJ1 ABYOPIOITHON SIMKOM.

ITPII 11. M3y4enune npenapaToB KOCTel, 00pa3ylOIIUX CyCTABbI (CyCTABHbIC IOBEPXHOCTH),
CcTpoeHus cycraBoB. 3yueHue HenpepbIBHbIX COCAUHEHNH KOCTEH, IOJIyNPEePLIBHbIX COCAUHEHH I
KOCTEH

Teopernyeckas 4acTb

CycTaB — NOABUKHOE COETUHEHHS KOCTEH CKeleTa, pa3/elIEHHBIX LIENbI0, TOKPHIThIE CHHOBUAIBHON
000JI04KOM U CyCTaBHOIN CYMKOH.

@yHKIMS — JIBUKEHHE KOCTel: crubaHne — pasrudaHue, OTBeIeHUEe — IIPUBEACHHE, BpallleHuE.

Kaxnaplii cycraB o00pa3oBaH CyCTaBHBIMH TIOBEPXHOCTSIMH OSMH(PHU30B KOCTEH, IMOKPBITHIMU
TMaJIMHOBBIM XPSIIOM, CYCTaBHOW TIOJIOCTBIO, coOJepKalleld HeOOJIbIIOe KOJMYECTBO CHHOBHAIBHOMN
KHJIKOCTH, CyCTaBHOM cyMKo (prOpOo3HOI KarCyaoi) U CHHOBHAILHOW 00OJIOYKOM.

B nmosmocth KolEHHOrO CycTaBa MPHCYTCTBYIOT MEHMCKHM —  XpsIlieBble 00pa3oBaHUS —
JIOTIOJIHATEIbHBIE aMOPTU3ATOPBI, CMATYAIOLIUE IEHCTBUE TOTYKOB.

o cycTaBHasi OJIOBKA U CYCTaBHAsA BIAJAMHA — 31U (U3bI KOCTEH, 00pa3yrolInuX CyCTaB;
. M0JIOCTH CYCTaBa — IT0JIOCTh ME¥XK/Iy CYCTaBHOW I'OJIOBKOW M CYCTaBHOM BIIQJUHOI;
J cycTaBHble XpSiliM — Snudu3apHble (THAIMHOBBIE) XPSIIM, BBICTHJIAIOUINE CYCTaBHBIE

IMOBEPXHOCTHU KOCTEH 1 YMCHBIIAIOMINUE CUITY TPCHUSA,
° (l)HﬁpOfiHaﬂ Kalcyjga, WJIH CyCTaBHasti CyYMKa — COCOAMHUTCIbHOTKaHHAA O6OJ'IO‘-IK8.,
3alquiaronias CyCcTraB;



. CHHOBHAJIbHASA 000/1049Ka — 000JI04Ka. BRICTHIIAIONIAs (GUOPO3HYIO KaICylly U 00pasyromas
CUHOBHMAJIbHYIO (CYCTaBHYIO) KHUIKOCTb;

. CHHOBHAJIBHAS KMIKOCTb — XHJIKOCTb, 3aIIOJHSIONIAS MOJIOCTh CYCTaBa M YMEHbIIAIOIIAs
CHUJIy TPEHUS;

. OKOJIOCYCTABHBbIE TKAHU — 3TO TKaHH, HEIOCPEICTBEHHO OKPYXKAIOIIUE CYCTaB: MBbIIIIBI,
CYXOXKHJIUS, CBSA3KH, COCY/JIbl U HEPBBI;

. CBSI3KH CYCTABOB --IIPOYHBIC, IJIOTHbIE 0Opa30BaHUs, KOTOPbIE YKPEIUISIOT COECIUHEHUs
MEXy KOCTSMHU U OTPaHHUYMBAIOT aMIUIUTYly ABMKEHHS B cycTaBax. CBS3KM pacroyiaraioTcs Ha BHEIIHEH
CTOPOHE CYCTaBHOM KarlCyJjibl, B HEKOTOPBIX CyCTaBax (B KOJIEHHOM, Ta300€IpEHHOM) PaCIIOIOKEHbI BHYTPH
11 oOecriedeHnst O0IbIIel TPOYHOCTH.

BOl'[pOCLI K IPAKTUHIE€CKOMY 3aHATUIO

1. Knaccupukanus BunoB coenuHeHuss Kocteid. OCOOEHHOCTH CTpOEHHUs, (YHKLIHMU BHIOB
COETUHEHUN

2. Bus! HenpephIBHBIX COEAMHEHUH

3. Crpoenue cycraBa, BCHOMOTaTelIbHBIN anmnapar cycraBoB. Kiaccugukanus cycraBoB

4. CoenuHeHre KOCTEH TYJIOBHINA: TO3BOHOYHOTO CTOJI0A, COeIMHEHHE pedep C TO3BOHOUYHHKOM,
IpPyAUHON

5. Coenunenune KocTel yeperna, CycTaBbl, CTPOCHHUE, IBMKCHHUS B HUX

6. CoenuHeHne KOCTeH BepXHEH KOHEYHOCTH, CYCTaBbl, CTPOSHHE, ABIKEHHS B HUX

7. CoenuHeHne KocTel HUKHEH KOHEUHOCTH, CYyCTaBbl, CTPOEHHE, ABHKEHHS B HUX

3agaHuA K NIPAKTHYECKOMY 3aHATHIO
1. Beimonnenue tabmun: «CoeauHeHus kocteil yepena», «CoeaMHEHUE KOCTEH TYJIOBUILAY,
«CoenuHenne Koctel BepXHel 1 HUKHEH KOHEUHOCTEW»
2. CocraBiieHre onycaHus CBA30YHOIO anmnapara KpyInHbIX CyCTaBOB

ITPII 12. U3y4eHue NOBEePXHOCTHBIX M IVIyOOKHUX MBILIL CIIMHBI U TPY/IM: PAcNOJIOKeHHUe,
HAYaJI0, IPUKPeIUIeHHe, QYHKIMH; PACIOJI0KeHHs, CTPOeHH U QYHKUMA 1uadparMsel

Teopernyeckas 4acTb

I'panunamu 00J1acTH CIMHBI CIIYy)KaT: CBEPXY — T[OPU3OHTAJIbHAS JIMHUA, NPOXOJAIIAs Yepes3
Hapy>KHBINA 3aThUIOYHBIN BBICTYII; CHU3Y — IHOJB3/OUIHbIE TPEOHH, KPECTell U KOIMYMK; JIATepaJIbHO ¢ 00enx
CTOPOH — 3aHSs OAMBIILICYHAS JTMHUSL.

I'panuuamu 00JacTH IPyAu CIyXaT: BEpXHsS TPaHULIA TPYAU MPOXOJUT MO KIFOUULIE U SIPEMHOM
BBIPE3KE PYKOATKH IpyauHbl. HukHeN rpanuiieil rpyu CiIy>KUT YCJIOBHAasi TOPU3OHTANIbHAS JIMHUS, KOTOPAst
MIPOXOJUT Y€pe3 OCHOBAHME MEUYEBUIHOIO OTpocTKa. JlaTepanbHas rpaHuiia Tpyad MPOXOIUT MO 3aHEH
MIOIMBIIIEYHON JTUHHH.

Bepxneil rpanuieii ;)kuBOTa CIyXHUT HIDKHSASA rpaHuia o01acti rpyau. CHU3Y )KUBOT OTPaHUYUBAIOT
MOJIB3JIOIIHBIN TpeOeHb, MPOEKLIMs MAaXOBOW CBA3KM M BEpXHUH Kpail noOkoBoro cumdmusa. JlatepanbHo
’KMBOT 'PAHUYUT C 0OJIACTHIO CIIMHBI 110 3a/IHEH MOMBIIIICUYHON JIMHUH.

®dacunu CMHBI

Pa3znuyaroT moBepXHOCTHYIO U COOCTBEHHYIO (pacliuy CITUHBI

1.IloBepxHocTHast (acuusi CNMHBI BRIpAXKEHA  XOpOILIO, pACIHOJOKeHa 3a  IOAKOKHOU
KUPOBOW KIIETYATKOM.

2.Co0cTBeHHast  (acuMsi  CHHUHBI IOKPBIBAET  MBIMIBI  CIHUHBI, COCTOMT M3  JBYX
JTUCTKOB. IIOBEPXHOCTHBIN  JIMCTOK, IOKPBIBAIOIIMN  IIOBEPXHOCTHBIE  MBIIIIBI  CIHUHBI, Pa3BUT



cna6o. I'iy0okuii JHCTOK, MOKPBIBAIOIINN TIIyOOKHE MBI, OCOOCHHO XOpOLIO pa3BUT B OO0JIACTH
MBILILBI, BEITPAMIIAIOLIEH TO3BOHOYHUK, IJI€ HOCUT Ha3BaHUe IPyA0-NIOSICHUYHOM (acumu.

®acuun rpyau. B oOmactu rpyaum umerorcs TpH (acuMu: MOBEPXHOCTHAs, COOCTBEHHAs W
BHYTPUIpYyAHAs.

1.IToBepxHOCcTHAsE (pacumsi TPYAH PACIOJIOKEHA MO MOJKOKHOU KUPOBOM KIETYATKH, Y JKCHIIIMH
oHa 00pa3zyeT QyTJsp AJIsi MOJIOYHOM :KeJjie3bl — B TTIyOb OpraHa HallpaBJICHbI €€ COeIMHUTEIbHOTKAHHbIE
MIEPErOPOJIKH, pa3eIAIOIINE JKeae3y Ha J0JIbKH.

2.CobOcTBeHHast (pacumsi rPyaAH COCTOUT U3 TpeX (IUIACTUHOK):

a)[IOBEPXHOCTHASA MJIACTHHKA QYTIsp A7 OONBIION rPyAHOM MBIIIIIBI;

0)riay0okasi NJaCTHHKA 00pazyeT KOCTHO-(PpUOPO3HBINA QyTIIsAp Ui MOAKIIOUYHYHOM 1 HUOPO3HBIA
GyTIasp A7 MaJI0H TPYAHON MBILIL., HOKPBIBAET MepeaHI0 3y04UaTyi0 MbILIILY

B)rpylHasi IJIACTHHKA COOCTBEHHOM (acuuy rpyam IOKPHIBACT HAPY/KHYIO IOBEPXHOCTH pedep,
TPYAUHBI M HAPYKHbIE MeKpeOepHbIe MbILIILbI.

3.BHyTpurpyanasi pacumsi BBICTUIIAET BHYTPEHHIOIO TTOBEPXHOCTH IPYTHON KIETKU

®@acuuu kuBoTa. B obmactu xuBoTa MMeElOTCS TPU (acluM: MOBEPXHOCTHAs, COOCTBEHHAs M
BHYTpUOPIOIIHAS

1.IloBepxHOCTHAA (pacumsl AKMBOTA PACIIOIOKEHA MO/ MMOJKOXKHOM )KUPOBOM KIETUATKOM.

2. CobcTBeHHasi (pacuusi AKUBOTA pa3/IeisieTCs HA TPU MJIACTUHKHU:

a) MOBEPXHOCTHASI IJIACTMHKA OXBATHIBAET HAPY/KHYI0 KOCYI0 MBIIIIY KHUBOTA, B IaXOBOU
obmacTi 00pa3yeT MEKHOKKOBBIE BOJOKHA M MPOAOIDKACTCS B (DPaCIIMIO MBIIIIIB, IIOTHUMAIOIIEH SHUYKO;
0) cpeHsisi MUIACTMHKA OXBAThIBACT BHYTPEHHIOI0 KOCYI0 MBIIIIY )KUBOTa C  00eux
CTOpOH;
B)rJ1y0OKAasl NJIACTHHKA TTOKPHIBACT MOMEPEeYHYI0 MbIIIIY )KMBOTA CHAPYKU.

3.Buyrpudpromnas ¢acuusi BEICTUIAET U3HYTPH CTEHKU KMBOTA. UMEIOT COOCTBEHHbIE Ha3BaHMUS:
a)pacuusi, NOKpHIBAIOLIAs BHYTPEHHIOIO IOBEPXHOCTh IIONEPEYHOW MBIl KHUBOTa — IONEepevYHast
pacuus; 0)nokpeIBaroIIas HUKHIOKO ITIOBEPXHOCTH nagparMel — auagparmMajibHas
(¢acums; B) HOKpbIBarOLIas KBAJIPATHYIO MBIIIIY MOSCHUIBI — MOSICHUYHasi ¢acuusi; I)IOKpbIBarOIIast
MO/IB3J0LIHYIO0 MBIIIIY (MBIIIIA Ta3a) — MOAB3AOIIHAA (pacuus; J )BHICTHIIAIONIAS CTEHKH Majloro Tas3a
— Ta3oBas (pacums.

Mpiia rpyau

JlensaTcst Ha MOBEPXHOCTHBIE U TITy0OKHe

K OBEpXHOCTHBIM MBIIIIAM I'PYAH OTHOCSATCS:

1. bonpmas rpyaHas MbIIILa

2. Manas rpyaHas MplIna

3. [lepennsist 3yOuarasi MblIia

4. ToaxntounyHas MbIIIIA

K roy0okum MbIaM rpyJu OTHOCSATCS Hapy»Hble€ M BHYTPEHHHE MEXpPEOEpHBbIE MBILIIBL. JTH
MBIIIIBI YYaCTBYIOT B JIBIXaHUH, SIBJISISICH COOCTBEHHO JBIXaTEIbHBIMU MbIIIIAaMU. Takke K COOCTBEHHO
JBIXaTEIbHBIM MBIIIIAM OTHOCUTCS auadparma. Jmadparma - 3TO TOHKasl IUIOCKas KyIoJiooOpazHas
MBIIeYHast MJIACTUHKA, KOTOpas pa3/elisieT IPyAHYI0 U OPIONIHYIO MOJ0CTH. MBbIIIeyHbIe MMy4YKH TuadparMel
OepyT Hayajgo OT TpyIuHBI, pebep, MOSCHUYHBIX IMO3BOHKOB M 3aKaHUYMBAIOTCS B IIEHTpE, 00pa3ys
CYXOXXWIbHBIA LIEHTp. B pe3ynbraTe 3TOro pasnuyaroT MOSICHUYHYIO, peOepHYI0 U TPYIUHHYIO YacTH
muadparmel. B nnadparme HaxXoAsaTCss OTBEPCTHS ISl TUIIIEBOIA, A0PTHI U HIDKHEH 10J10# BEHBI. 3 MBITIITBI
CIIUHBI.

Jenarcs Ha MOBEpXHOCTHBIE U T1yOokue. [loBepXHOCTHBIE MBI CITUHBIL:

1. lIupoyaiimast MbIIIIIA COIUHBI

2. TpaneuneBuHas MblIILA



3. PomOoOBuU1HAS MBIIIIA
4. 3amHss BepXHsA 3yOuaras MbIIIIa
5. HwxkHsist 3aaHs1s1 3y0Uaras MbIIIa

Bonpochbl K IpaKTHYECKOMY 3aHATHIO

1. Kakue OCHOBHBIE MBIIIIIBI CITMHBI U3BECTHBI?

2. Kakue MBIIIIEI )KUBOTA U3BECTHEI?

3. KakoBbl ()yHKIIMU MBI )KUBOTA?

4. Kakue MBIIIIIBI TPYAU SBISIOTCS TOBEPXHOCTHBIMU?

5. Kak yctpoena nuagparma?

6. Kakue MbIIIIIBI [1JI€4€BOT0 MOsiCa U3BECTHBI?

3ajaHus K NPAKTHYECKOMY 3aHITHIO

1. Cocranenue Tabaul « MpILIIBI TPYAR», « MBILIIBI CIUHBDY, « MBI dKUBOTA)»
Pemurs Tecthi:

1. YkaxxuTe MBIy, OTBEUYAIONIYIO 32 pa3ruOaHue MOsICHUYHOTO OT/AelNa TO3BOHOYHHKA.
a) bosbIas Mblia NOsICHULIBI;

b) TpaneuueBuaHass MBIIIIIA;

¢) lllupouaiitnas Mpliia CIIUHBL;

d) KBanmparHasi MBIIIIIa TOSICHUIIEI;

¢) MpImia, BRITPSMITSIFOIIAs [TO3BOHOYHUK.

2.IlpuBenenue u pasrubanue miaeyda, BpalleHue mieya KHyTpu 00ecreynBacT:
a) m. latissimus dorsi;

b) m. levator scapulae;

¢) m. rhomboideus major;

d) m. trapezius;

e) m. subscapularis.

3. Yxaxute HambOosee cinabbie MecTa quadparMel, T/Ie BO3MOXKHO 00pa30BaHUE TPHDK B PE3yJIbTATE
MTOBBIIICHUS BHYTPHUOPIOIITHOTO JTABJICHHUS.

a) CyXOXUJIbHBIN IIEHTP;

b) I[MosicauuHas yacTs;

c) Pé6epnas yacts;

d) I'pyaunHas yacTs;

e) [losicnnuHo-péOepHbIe U TPyAMHHO-PEOEPHBIE TPEYTOIBLHUKH.

4. YKaXuTe MBIIIIY CIIUHBI, OTHOCSIIYIOCS K IOBEPXHOCTHOM Tpymme?

a) TpamenueBuIHAS MBIIIIA CITHHEI;

b) Mb1na, BEIpsAMIIsIonasi TO3BOHOYHHUK;

c¢) [lonepeuHo-ocTucras MbIIIIA;

d) [epenusis 3yduaTas MplIIa.

5. YKaXXuTe MBIIIIY, OTHOCSIIYIOCS K TPYIIe COOCTBEHHBIX MBIIII] TPYIU?
a) Manast rpyHast MbIIIIIQ;

b) INoakirouryHAas MBIIIIIIA;

c) [lonepeunas mplmIa rpyau;

d) duadparma.

6. Kakoii HOXKH ITOSICHUYHOM YacTH TruadparMbl He CyIIeCTBYeT?

a) MeauanpHOii;

b) JlarepanbHON;

¢) KaynaneHoii;



d) ITpomexyTOUHOM.

7. YKaXuTe MOBEPXHOCTHBIE MBIIIIIBI CIIUHBL, TPUKPETUISIONINECs K pedpam.
a) Musculus rhomboideus major;

b) Musculus serratus posterior inferior;

¢) Musculus spinalis;

d) Musculus serratus posterior superior.

ITPII 13. U3y4eHue rpynin MbIIIL BePXHUX U HUKHUX KOHEYHOCTEH, 10sica U CBOOOHOI 0
oT/e/1a, PYHKIUOHAJBHBIX TPy MbILIIL
Teopernueckas 4acTb

MpIinpsl BepXHeld KOHEYHOCTH MOAPA3/ACIsIOT Ha MBIIIIBI [JICYEBOTO MOSCa U MBIIIIBI CBOOOIHOM
BEpPXHEN KOHEYHOCTH: IIJIeYa, IPEAIUIeYbs U KUCTH.

MpInbl IJ1€4eBOro Mmosica pacioioKeHb! B /1Ba CJI0S: B IOBEPXHOCTHOM CJIOE JIEKUT JI€IbTOBUHAS
MBIIIIA; B TTTyOOKOM — OCTAJIbHBIE MBIIIIIIHI.

Mpinbl nJieda noapa3AaesisioT Ha JIBE IPYIIbI — MEPEeIHIO0 (crudaTenn) v 3aJHI0k0 (pa3rudaTenu).

Mplnbl npeanieybs ISHCTBYIOT Ha HECKOJIbKO CYCTaBOB: JIOKTE€BOM, Jy4d€3alsiCTHBIN, CyCTaBbl
KUCTH ¥ manbleB. [lo Tomorpadguy MBIIIIEI TPENIuIeybs NOAPa3IeNAIOT HA JBE TPYIIB — MEPEIHIO U
3aJIHIOI0; B KaXIOH pa3iMyaroT MO JBa cjosi — TIIyOOKMH M MOBEpXHOCTHbIM. Kiaccugukaius MblIii
IIPEAIUICYbs OCHOBAHA HA UX PACIIOJIOKEHUU.

MbIubl KHCTH PACIOIOKEHBI TOJBKO Ha JAaJOHHOM cTOpoHE. Ha ThUIbHOM MOBEPXHOCTH MPOXOAST
TOJIBKO CYXOXWIHUS pasrubarencil. MpIIIbpl KUCTH 1O  PACHOJOXKEHUIO pasleNsioT Ha TpH
TPYNIbL JATePadbHYI0 (MBIIIIB  OONBIIOTO  Majiblia),; MeAHAJbHYIO (MBIl  MHU3MHIIA),; CPEIHIOKD
TPYIILY MBI KUCTH, T[I€ PACIIONIOKEHO JAJJOHHOE yIiry0JieHue.

®dacunu BepXHeid KOHEYHOCTH

IloBepxHocTHAsi (pacuus OJ NOJKOKHOM JKUPOBOM KJIIETYATKOM, XOPOLIO BBIPAXKEHA, PBIXJIO
CBsI3aHA C COOCTBEHHOM (paciuelt, ModTOMy KOXa JIETKO 00pa3yeT CKIaJKU M CMeaeTcs. Mexay Koxxe u
MTOBEPXHOCTHOM (acuyel HaXOAATCs MOAKOKHbIE BEHBI.

CoOcTBeHHas1 dacuusi IUIEUEBOTO IMOACAa OKPYXKAeT TIPYNIbl MBI WIM OTAEIbHBIE MBbIIIIIbI,
obpazyss  nansi  HUX GuUOpPoO3Hble W KOCTHO-(GUOpO3HbIe  (PYTJSAPBI, COCTOUT U3  4eThbIpex
yacTeii: 1eJbTOBHIHAsI (aclsl OXBaThbIBa€T OJHOMMEHHYIO MBIy C JABYX CTOPOH, 00pa3ys i Hee
¢ubpo3ubiil  QyTiap; HagocTHast (acuusi oOpasyeT KOCTHO-(DUOPO3HBI (QYyTIssp AN  OJHOMMEHHOM
MBIIIIBI, MOAOCTHAS acuusi Ui TOJOCTHOM, Majod M OONBIIONW KPYIJION MBI MOAJ0NATOYHAS
(acuusi TOKPHIBAET OJHOMMEHHYIO MBIIIILY, TaKKe GOPMHUPYs KOCTHO-(PUOPO3HBINA (yTIIsp.

CoOcTBeHHas1 dacuus Mmieda OKpyKaeT MBILIIBI [IJIeda; 00pa3yeT JaTepajJibHYI0 U MeIHAJbHYI0
MeKMbIIIeYHbIe MeperopoaKH, MPUKPEIUSIIOIIMEcs K HAJIKOCTHHUIE IUIEYEBOM KOCTH U pa3leisioliue
MIEPETHION0 U 3a/IHIOI0 TPYIIIbHI MBIIIII.

CoOcTBeHHas gacuus npeamiedbss 00pasyeT A KaXJA0M TPYIIbI MBIIIL OTAEIbHbIE QYTIIAPHL

B obnactu ryue3ansicTHOro cycrasa (aciyst MpeIuiedbs yTONIAeTCs - YAeP:KHUBATeb CYyX0MKUIHIi
MBILIII-CTU0aTe el U yAep;KUBaTe b CyX0KWINH MbIIII-pa3rudaresiei.

CoOcTBeHHass (acumsi KHUCTH COCTOMT U3 JIBYX 4YacTed — JIAJJOHHOW U ThUlbHOU. JlagoHHast
(pacuusi cpacraercsi ¢ MOBEPXHOCTHOW (acuuelt J1agoHu, 00pa3ys JaJOHHbIH aNoHEeBP03 — IUIOTHYIO
COEUHUTEIbHOTKAHHYI0 MJIACTUHKY TPEYTOJIbHON (OPMBI.

Tonorpadgusi BepxHeil KOHEYHOCTH

Ha BepxHell KOHEUHOCTH OOJIBIIIOE KOJUYECTBO aHATOMO-Tomorpaduuecknx oOpa3zoBaHuid: 60po3,
SIMOK, OTBEPCTHUI M KaHAJIOB, B HUX PACIHOJIOKEHBI COCY/IbI U HEPBBHI.

IMoampblmeyHast AMKA,— 3TO yIIIyOJeHHE MEX/Y BepXHEH KOHEUHOCThIO M OOKOBOM MOBEPXHOCTHIO
TysnoBuia. Iloagmelednyo sSIMKy OrpaHMUYMBAIOT: CIIEPEAN — CKJIAJIKA KOKU, COOTBETCTBYIOIIAS] HUKHEMY



Kparo OOJBIION IpyAHONM MBIIIIBI; C3aId — KOXHasl CKJIaJKa, MOKPHIBAIOIIAs HIDKHUM Kpail mmpovaiiiieit
MBIIIIBI CIIMHBL; JaTepajbHO — KOXa IUieua; MeIUaIbHO — KOXa TPYy/IU.

HoamplieyHasi MOJIOCTh, , BUJHA MOCIIEC YIAICHUS KOXHU W MOJKOXHOM KIETYATKHA B Ipeaesax
noaMbIeyHon M. OHa uMeeT GopMy yYeThIpeXrpaHHON nupaMubl. Ee BepiinHa HarpaBiieHa BBEpX, a
ocHOBaHue — BHU3). [lepeqHIol0 CTeHKY Moja0cTH 00pa3yroT OoJibliasi U Majasi TPyAHbIE MBIIIIBL; 33 JHIOIO
— MIMpoYaiiIas MbIIIA CIUHBI, OOJbIIAs KPyTJas U MOJJIONAaTOYHAs MbIIIIbI; MEIUATbHYI0 — HEepeTHss
3yOuarasi MBIIIIA; JIaTepalIbHy0 — JBYTJaBasi MbIIIIA IJIe4a U KIIFOBOBUIHO-TIIIeUeBas Mbllia. Ha 3agHeit
CTEHKE MOJIMBIIICYHON TOJIOCTH PACIIOJIOKEHBI JBA OTBEPCTUS — TPEXCTOPOHHEEe M YeThIPEeXCTOPOHHEE,
4yepe3 KOTOpbIE MPOXOJAT HEPBBI U COCYIbl. DTH OTBEPCTUS pa3/eNieHbl JJIWHHON TOJOBKOM TpPEXIJIaBOM
MBIIIIIBI [IJIeYa.

B oOnactu nokTEeBOro cycraBa Ha NEpeIHEW MOBEPXHOCTH JOKTeBas sIMKA. J[HO 3TOil sSIMKHU
COCTAaBJIIET IUIEYEBAs MBIIIA, C JIATEPAIBHOM CTOPOHBI OHA OrPAaHMYECHA IUICUEITYYEBOM MBIIILEH, C
MEIUaIbHON — KPYTJIBIM IPOHATOPOM.

Ha nepeaHeii moBepxXHOCTH NpeANJiedbsi HAXOIATCS TPU MEXKMBIIICUYHbIE OOPO3/bI, B KOTOPBIX
HAXOJATCS COCYIbl M HEpBBI mpenruieubs. JlydyeBasi 6opo3aa (COOEPKUT IyueBble apTEpUI0 M BEHBI)
OrpaHMYE€Ha IUICYENTy4eBOW MBIIIIEH U Jy4yeBbIM crubaTesieM 3amsiCThs; CpeIrMHHasi 00po3aa (COAepPKUT
OJIHOMMEHHBI HEPB) HAXOJUTCA MEXIY JYYeBBIM CrudareiieM 3amsiCTbs M MOBEPXHOCTHBIM Crudareiem
MaJblEB; JJOKTeBasi 00po3/1a (COACPKUT OJHOMMEHHBIE COCYAbl W HEPB) OTpaHUYEHA TOBEPXHOCTHBIM
crubaTesieM NaJIbIEeB U JIOKTEBBIM CTUOATENIEM 3aIlsCThS.

Ha nagoHHOM MOBEPXHOCTH KMCTH HAXOASITCS CHHOBHAJIbHbIE BJIATAJUINA ISl CYXOKUJIUN MBIIIILI.
YuuteiBas 0COOEHHOCTH, 3a00p KPOBHU ISl MCCIIENOBAHMS HUKOI/Ia HE MPOBOJAAT M3 OOJBIIOTO Maibla U
MU3MHIA. B 1ensx npeaoTspaiieHrs BO3MOKHOTO HHPUIIMPOBAHUS CHHOBHUAJIBHBIX BJIAraJIMI Yalle BCEro
UCIOJIb3YIOT HauMeHee (PYHKIIMOHAIBHO aKTUBHBINA O€3bIMSIHHBIN MaJlell.

MbInbl KACTH, TPYIIIbL:

1. Bo3BbIllleHUs 0O0JIBIIOT0 NAJbIA - KOPOTKUH Crudarenb, KOPOTKas OTBOJSAIIAS, KOPOTKAas
MPUBOSIIAS U TPOTUBOIIOCTABIISIONIAS

2. Bo3BblllIeHNsI MU3HWHIIA - KOPOTKAs TPOTHBOIIOCTABIISAIONIAS, KOPOTKHHA CTrHOaTellb, KOPOTKas
OTBOZSAIIASA, KOPOTKAs JaJOHHAs

3. Cpeansisi rpynmna- dyepBeoOpa3Hble - CTHOAIOT MalblIbl; MEXKOCTHBIE -JaJOHHbIE(3) MPUBOIAT
MaIbIIb, @ THUIbHBIE (4) OTBOJST MAbIIbI

Bonpoch! K NPaKTHYECKOMY 3aHATHIO

1. Knaccugukaius u 3Haue€HUE MBI BEPXHEH KOHEYHOCTH: TUICEYSBOTO TOSCa U CBOOOHOTO
oT/ena

2. MBI TIEYEeBOTO TMOosica, Iyieda, MPeAIUIeybs, KUCTH: MPUHIMI Havyala U MPUKPEIUICHHS,
byHKIII

3. Knaccuukanus W 3Hau€HHE MBI HIKHEH KOHEYHOCTH: MBIIIIBI Ta30BOTO Mosica U
CBOOOIHOTO OT/AEHA

4. MBpilnib! Ta3a, 0epa, FroJCHH, CTOIBI: TIPUHIIMITBEI Havala U MPUKPEIUICHHS, (YHKIIUU

5. Tonorpaguyeckne 0oOpa3oBaHus BEpXHEH KOHEYHOCTH U HUKHEH KOHCUYHOCTH

3anaHus K NPaAaKTHYeCKOMY 3aHSITHIO
1. Cocranenue cxemsbl « Tomorpaduyeckue 00pa3oBaHUsT KOHEUHOCTEM
2. Cocrapnenue Tadbnui] « MBIIIIIBI BEPXHEH KOHEYHOCTH,

3. PemmTh TECTHI:

1 MpItibl, y9acTBYIOIINE B MOAHUMAHUN HUKHEH YeN0CTH
a) BUCOYHBIE



0) COOCTBEHHO JKEBaTCIIbHBIC

B) IBYOpIOIIHAS

T') 9YeIFOCTHO-TIOAbSI3bIYHAS

2 MpI1pl, y4aCTBYIOUIME B OIYCKAHUM HUKHEW YETIOCTH
a) COOCTBEHHas J)KeBaTe/IbHAS

0) mepeHee OPIOIIKO JIBYOPIOITHOM

B) 10100POI0YHO-TIOAbSI3bIUHAS

T') YeJIFOCTHO-TIOAbSI3bIYHAS

3 OYHKIUH TPYIUHO-KITIOYNYHO-COCIICBUAHON MBIIIITBI
a) HaKJIOH T'OJIOBBI B CBOIO CTOPOHY

0) HAaKJIOH rOJIOBHI BIIEPEN

B) 3aIIPOKH/IbIBAHHIE TOJIOBBI HA3a]]

T') HaKJIOHBI TOJIOB B ITPOTHUBOMIOJIOKHYIO CTOPOHY
4. IToBepXHOCTHBIEC MBIIIIIBI TPYIH

a) OospIIas rpyaHas

0) manas rpyaHas

B) mepeHss 3y0uaras

') HApyKHBIE MEKPEOCPHBIC

5. I'my0okue MbILIIBI TPy In

a) BHyTPEHHHE MEKpPEOCPHBIC

0) Manast rpyaHas

B) IIEpEIHsIA 3yOUuaras

I') Hapy>KHBIE MEeKXpeOepHbIC

IIpIl 14. U3yuyeHune rpynn MbIIIL HHKHUX KOHEYHOCTEH, 1MOsica U CBOOOHOI0 OTAeIA,
(GpyHKIMOHAIBHBIX IPYNI MBbILII.
Teopernyeckasi 4acThb

MBpl11bl HU>KHENW KOHEYHOCTH OIPa3elisiioT Ha MBIIILIBI [T0sICa HU’KHENH KOHEYHOCTH — MBIIILIBI Ta3a
Y MBILIIBI CBOOOAHON HI)KHENW KOHEYHOCTH — MBIIIIIBI O€jpa, TOJIEHU U CTOIIBI.

Mpimnbl Ta3a. T MBIl HAYMHAIOTCS OT KOCTEH Ta3a, MOSCHUYHOIO M KPECTLIOBOTO OTJIEIOB
MT0O3BOHOYHOT'O €T0JI0a, CO BCEX CTOPOH OKPY’KAIOT Ta300€IPEHHBIN CYCTaB M NMPUKPEIUISIIOTCS K BEPXHEMY
KOHILy O6enpeHHoi kocTu. Kiaccudukanus MbII Ta3a OCHOBaHA Ha MX PACIIOIOKEHHH.

dacuum Tasa..

1.IToaB3aomHas ¢acuusi oOpasyeT KOCTHO-(PUOPO3HBIA (QyTisp Ui MOAB3A0UIHO-TIOSICHUYHOM
MBIIIBI.

2.@acuust MaJIOro Ta3a IOKPHIBAET BHYTPEHHHE MBIIIIBI TA3a.

3.Ha Hapy»XHO# TOBEpXHOCTH Ta3a BBIJCISIOT IIOBEPXHOCTHYIO i COOCTBEHHYIO (pacuM sir0OAMYHOIi
o0J1acTH.

dacuuu cB000IHON HUKHEH KOHEYHOCTH.

1.IToBepxHOoCcTHAsS (MOAKOXKHAA) (acumsi XOPOIIO BBIPAKEHA, PACIOJI0KEHA TMOJ MOJKOXKHON
KUPOBOU KJIETUATKOU

2.Co0cTBeHHas (pacumMs OKPY’KAaeT OTIEJIBHBIE MBIIIIBI WJIM TPYTIIIBI MBILIL]

a).CoocTBennasi ¢acuusi 0eapa OKpykaeT MbIIIBI Oeapa €O BCeX CTOPOH, OHa
Ha3bIBACTCS LIMPOKOH acuuen.

[Hupokass dacuus oOpa3yeT TPH MeKMbIIIEYHBIX MePeropoAKH, pa3lelsiomUX TPYIIbl MBIIII]
Oenpa (4eThIpexriaBoi MbIIIILBI Oepa, MPUBOISIINX MBILII] U MBIIII] 3aJHEH TPYIIIHI).

0) CoOcTBeHHasi (pacuusi TojieHH 00pazyeT MEPETHIO U 3aTHIOI0 MEKMbIIIIeYHbIE MEPEeropoaKu,
pa3aesaioT MBILIIBI HAa TPH TPYMIbI, hopMupyercst GuOpo3HbIi GyTIIsp, a A7 MBILIL [TEpeIHEH, TaTepabHON
U TI1yOOKOTO CJI0s 3a7JHEN TPYIIIBL.



B) Ha ypoBHe noapikek (acius roieHu yToImaeTcs 1 00pa3yeT yAepKuBaTeIH CyX0:KHIHii MBIIIIL-
crubareieii, pazrudareJsieil 1 Ma100epUOBbIX MbIIIIII.

r) CobcTBeHHast (paciust CTOMBI YCTpOeHa aHaJorHuHO (aciusam kuctu. Ha mogomiBe oHa cpacraercs
C MOBEPXHOCTHOM (haciueil, yTosmaercss 1 00pa3yeT Mo10BEHHbI allOHEeBPO3.

Tonorpadmus Ta3sa.

B o6mactu OGonbLIOr0 CENAJIMIIHOTO OTBEPCTHUS, BBINIE M HIKE TPYLUIEBUAHON MBIIIIIBI
MMEIOTCS HAATPYUIEBHAHOE U MOATPYUIEBH/IHOE OTBEPCTHS, BBIXOAAT B SITOAUYHYIO 0OJIACTh COCYbI U
HEPBBI.

3anupaTe/IbHbIA KaHAJ COJIEPKUT OJJHOUMMEHHBIE COCY/Ibl U HEPB.

Tonorpagus 6eapa.

Bonbmioit Ta3 coolmraercst ¢ nepenHeil 06macTpio O0eapa MOCPeACTBOM MbIIIEYHOH M COCYAUCTOM
JIAKYH, KOTOpPbIe PacoJiO:KeHbl HHKe MAX0BO CBA3KHU

a). MpllleyHasi JilaKyHa, yepe3 Hee Ha Oelpo MPOXOAWT MOAB3AOUIHO-TIOSICHUYHASI MbIIIIA H
OepeHHbIIl HEPB.

0). Uepes cocyaucTyIo JIaKyHY, POXOAAT OellpeHHast apTepus ,0eApeHHas BeHa, JuMQaTuyeckue
COCYJBL.

Benpenublii kaHaa ¢GopMUPYETCS TOIBKO MPU 00pa30BaHUH OCAPEHHON TPHIKH.

Beapennblii TpeyroabHMK. ['paHuIIbl €ro: BBEpXY — MaxoBasi CBA3KA, JIaT€paIbHO — MOPTHSKHAS
MBIIIIIA, MEIUATbHO — JJIMHHAS IPUBOIAIIAS MBIIIIIIA.

Tomorpadus rojieHm.

IMoakonennas sMKa umeeT popmy pomOa MeXay JBYIIIaBOM Mblliel Oepa U MOTyNepernoH4YaToi
MBIIIIEH; BHU3Y TOJIOBKA HKPOHOKHOM MBIIIIBL. SIMKa 3aMoJIHEeHa )KUPOBOH KIIETYaTKON, TUM(baTHIeCKUMHU
y3JlaMU, B HEW ITPOXOJST MMOJKOJIEHHbIE apTepHsi, BEHA U CEIaJTUIIHbII HEPB.

B oOnactTu roleHOCTOMHOrO CycTaBa 3a CYET YTOJIIEHHS COOCTBEHHOM Qacuuu ToJeHH
00pa3yroTCs yAepKUBATEIHN CYXOKUJINH MbIII-crudaresieii, pazruéaresieii 1 Maa00epIOBbLIX MbIIIIII.

Ha nonomBe nojomBeHHbIE 0OPO3/1bl, KOTOPBIE PACIIOIOKEHBI 10 00€ CTOPOHBI OT MBIIIL CPEeTHEN
rpynnbsl. Ha Tbule cTOmbl COCYyAMCTO-HEPBHBIE IYYKH JieXKaT TI0J cOOCTBeHHOH (acumeii ThLIa
cronbl. CHHOBHAJIbHBIE BJIArajJuIIa CyXOKWJINNA TaJbLIeB CTONbI KOPOTKHE, 3a IMpelesbl MallblieB
MPAKTUYECKHU HE PACIIPOCTPAHSIOTCS.

Bonpochbl K NPaKTHYECKOMY 3aHATHIO

1. Knaccu¢ukaius v 3HadeHHEe MBI HIDKHUX KOHEYHOCTEH

2. Knaccudukanus u 3HaueHHe MBI HUKHEM KOHEYHOCTH: MBILIIBI TAa30BOr0 Mosica U
CBOOOJHOrO OTAEIa

3. Mpiiis! Taza, 6es1pa, ToJIeHH, CTOMbI: MPUHIUIIBI Havyajla U IPUKPEIUICHUs, PYHKIUH

4. Tonorpagpuueckue 06pa3oBaHusl HUKHEW KOHEYHOCTH

3anaHus K NPAKTHYECKOMY 3aHATHIO
1. Cocranenue cxemsl « Tonorpaduueckue o0pazoBaHUs KOHEUHOCTEM»
2. Cocrapienue Ta0aui « MBIIIIEI HUKHEH KOHSYHOCTH
3. Pemuts Tecrt:
1.MpImis! epeHedt Tpynmns 0eapa
a) 4yeThIpEXTIIaBas MbIIIIa Oepa
0) MOPTHSKHAST MBIIIIIIA
B) TOHKasl MbIIIIIIA
T) OOJIBIIIast MPUBO/IAIIAS MBIIIIIA Oeapa
2. MpImiiis! 3aiHel Tpymibl 6eapa
a) IByTJIaBasi MbIIIa Oeapa



0) moxynepenoHnyaras Mplina oeapa

B) MOJTYCYyXOXXHJIbHAsI MBIIIIIa Oeapa

I') HKPOHOYKHAs MbILIIA

3 OcHoBHBIE TONOrpaduyeckue 00pa3oBaHUs HUKHEHKOHEUHOCTH
a) OeIpeHHBIN TPEYTOJIBHUK

0) OepPEHHO-TIOAKOJICHHBIN (TIPUBOIAIINN) KaHAI

B) OeipeHHas IMKa

I') OJIKOJICHHAS SIMKa

ITPII 15. M3y4yeHue MbIIII FOJIOBBI M LICH.
Teopernueckasi 4acTb
MuMHYECKHE MBIl IMEIOT 0COOEHHOCTH!
a) HAYMHASACh B OOJIBIIMHCTBE CIy4YaeB OT KOCTHBIX TOYEK, 3aKaHUMBAIOTCS B KOke. OHM pacrioyiosKeHbl
IIPEUMYIIECTBEHHO BOKPYT €CTECTBEHHBIX OTBEPCTHI U UI'PAIOT POJIb CKUMATEIIEH WIIM PACHIMPUTETIEH.
0) B GoabpImMHCTBE CiTyyaeB OHU HE UMEIOT (paciuit
Mbpimusl Kpbimy 4epena. HaguepenHasi MbIIINa - 3aTbUIOYHO-TOOHON MBIIILEH, B LEHTPE
OOIIMPHBIM CYXOKHIIbHBIM IIUIEMOM, PBIXJIO COSTMHEHHOW C HAIKOCTHULICH U 0Y€HB MMPOYHO — C KOXKEH, ITO
OOBSICHACT CKAJIbIMPOBAHHBIM XapaKTep paH B 0ONacTH KpblM yeperna. DYyHKIUSA: MEPEMEIIaeT KOXKY
rOJIOBBI, 0COOCHHO B 00J1acTH J10a; MOJHUMAET OpOBH.(yAUBICHUE)
Mpimmbl Hapy:xkHoro yxa. Ilepennsisi, BepXHsii W 3aJHfil yIIHbIe MBIIIIbI, Y 4Y€JIOBEKa
Pa3BUTHI ¢1a00.

Mbpimnbl OKpykHOCTH riiaza. Kpyrosasi Mpllmna riasa, JeXUT O] KOXEH BOKPYI BXOAa B
IJIA3HUILY. U COCTOUT MX TPEX YacTel: rJIa3HHMYHOH, BEKOBOM U CJIe3HOM:

Mbimna, comxkaomasi O0poBM HAaYMHACTCS OT HOCOBOW YacTH JJOOHOM KOCTH BIUIETAETCS B
KOXy OpoBeli(M. (THeBa)

Mpimnb1 Hoca. HocoBasi MblIlna, Hayajuo OT BEPXHEH YENIOCTU B 00JIACTU BEPXHEIO KIIbIKA U
OXBaThIBa€T HO3JIPH, 3aKAHUUBAsCh B KOke HOca. DYHKIMSA: CYy)KHBAET OTBEPCTHE HOCA; OMYCKAET KPbLIO
HoCa.

MpIimnbl OKPY:KHOCTH PTa. DTH MBIl Yy 4YeJIOBEKa B CBS3UM ¢ (PyHKIMEH pedn BBICOKO
muddepeHMpoBaHbl ¥ 00pa3yt0T MHOTOYHUCICHHYIO TPYIITY.

1. Mbimina, NOIHUMAIIAS BEPXHIOKW Iy0y HauMHAeTcs OT JIOOHOTO OTPOCTKAa BEPXHEH 4eIroCTH,
3aKaHYMBAETCS B KOXKE HOCOI'YOHOH ckiaaku. OyHKIUS: TOAHUMAET BEPXHIOIO T'y0y.

2.Mbimna, NOAHUMAIOLIAsA yroJ pra,. HaunHaeTcs OT BEpXHEH YeNIOCTH HHUXKE MOAIIA3HUYHOTO
OTBEpCTHS. MPUKPEIUISIETC K KOXKE U CIIM3UCTOMN 000s10uKe BepXHel ryObl. DyHKIUS: TAHET Yol pTa BBEPX.

3.boabmas ¥ Majasi CKyJIOBble MbIIIIbI, HAUWHAIOTCA OT CKYJIOBOW KOCTH, BILIETAIOTCS B KOXY
yria pra.. OyHKIuUsA: TIHYT yroJl pTa BBEPX U JaTepasbHO.

4.Mplima cMexa, HAUMHAETCS OT OKOJIOYLTHOW (acIiu, IPUKPEIUISETCs K Koxke yria pra. OyHKIUs:
TSHET YTOJI PTa B JIATEPAJILHYIO CTOPOHY.

S5.Mbimna, omyckammasi yroJ pra, HAuMHAeTCs OT HWKHEro Kpas HIDKHEH 4YelloCTH U
3aKaHYMBAETCS B KOXKE yTIila pTa, YaCTUYHO MEPEXOAUT B BEPXHIOIO ry0y. DYyHKIUA: TAHET yroJs pra BHU3.

6.Mpbiina, omyckamomas HUKHIOW Try0y, HauuMHAaeTcs OT HIDKHEH democTh B 00JIacTH
0100POIOYHOTO OTBEPCTHS, 3aKAaHUMBAETCS B KOXK€ HUKHEH T'yObl U ee ciu3ucTol obonouke. DyHKIMA:
OTTYCKaeT HIKHIOIO Ty0y.

7.11oa0opoaouHasi MbIIILA, HAUWHAETCS OT HIDKHEH YeNOCTHU HaJl MOJA0OPOIOYHBIM BBICTYIIOM U
MPUKPETUISeTCs K Koxke moa0opoaka. OyHKIUSA: TOJHUMAET KOXKY 10A00poaKa, 00pasys Ha Hell SIMOUYKH.

8.IlleyHast MbILILA, JISKUT B TOJIIE MIEKU , IPUISKHUT K CIU3UCTON oOomouke meku. Haunnaercs
OT aJIbBEOJISIPHBIX OTPOCTKOB BEPXHEH M HIKHEW YeNtocTel, MPOJI0IDKAETCsl B BEPXHIOIO M HIDKHIOIO TYOBI.
@OyHKIUS: TAHET YToJl pTa Ha3aj, MPHKUMAET IEeKU U IyObl K 3y0aM U allbBEOJIIPHBIM OTPOCTKAM YENIOCTEH.



9.KpyroBasi MpIIIIIIa PTA, JICKUT B TOJIIE BEPXHEH U HUKHEH TYO, QYHKIUS: 3aKPHIBAET POTOBYIO
LIEJIb.

7KeBaTeibHbIe MBIIIIBI

OTU MBIl 00€CTIEYUBAIOT IBH)KEHUS HIDKHEH YeNIOCTH, UX YEThIPE.
KepateqibHasi MbIIINA, HAYMHACTCS OT HWIXKHErOo Kpas CKYJIOBOM JyrW; NPUKPEIUISeTCs
K HAPY/KHOM ’KeBaTeJIbHON OYyrprMCcTOCTH HIDKHEHN YentocT. OyHKIUA: NOJHUMAET HUXKHIOK YEIIFOCTb.

Bucoynasi mMpllINa, , HAYUHAECTCS OT YELIYHM BHUCOYHOW KOCTHM M HPHUKPEIUISIETCS K BEHEYHOMY
OTPOCTKY HIKHEHN uemtocTd. OyHKIMA: MEPEIHUMU TyYKaMU MOJHUMAET HIKHIOIO YENIOCTh, 3aJHUMHU —
TSHET HIDKHIOKO YEJIIOCTh Ha3ajl.

JlaTepajibHasi KPBUIOBHIHAsI MBIIIIA, HAYMHACTCS OT IOBEPXHOCTH OOJIBIIIOTO KpbUIA U
JaTepaIbHOW  TUIACTMHKU ~ KPBUIOBUJHOTO  OTPOCTKA  KJIMHOBUJIHOM  KOCTHU;, MPHUKPEIUISETCS K
MBIILEIKOBOMY OTPOCTKY HWXHEW dyemocTu. OyHKIUA: COKpAIIAsICh C OJHONW CTOPOHBI, CMEIIAET YEIIOCTh B
MIPOTUBOIOJIOXKHYIO; TEUCTBYSI OJTHOBPEMEHHO C TAKOMW K€ MBIIILEH IPYroil CTOPOHBI, BBIABUTAET YEIIOCTh
BIIEpE.

MenuajbHasi KPbLJIOBUAHAS MBILIIA, HAYMHACTCS B 0071aCTU KPBUIOBUAHON SIMKU KPBUTOBUIHOTO
OTPOCTKA KIIMHOBUAHOW KOCTH; MPUKPEIUIAETCA K BHYTPEHHEH OYrpHUCTOCTH HUXKHEH 4emtocTu. DyHKIUA:
MIOJIHUMAET HUXKHIOIO YEITIOCTb.

dacuum ¥ Tonorpapus roa0Bbl

IToBepxHocTHas pacums Ha rOJOBE BbIpaKeHa ¢J1a00, UMEET BUJ IEPUMU3US, IOKPBIBAIOILIETO
OOJIBIIMHCTBO MEMHYECKUX MBIIIIII.
CoOcTBeHHas (pacusi roJIOBbI COCTOUT U3 YETHIPEX YaCTE:

a)BHCOYHAsA (acuusi NOKpbIBaET OJIHOMMEHHYIO MBILIILY;
0)xeBaTeJbHASA (acuust nokpeIBaeT KEBATEJIbHYIO MBILIILY;
B)OKOJIOYLIHAS (pacuust oOpazyer Karcyiy s OKOJIOYLITHOM CJIFOHHOM AKeJe3bl;

I)IIEYHO-TJIOTOYHAsl (paciMA OKPHIBACT HAPY)KHYIO MOBEPXHOCTh IIEYHON MBIIIIBI U TEPEXOJUT Ha
OOKOBYIO CTEHKY IJIOTKH.
KupoBasi TKaHb HAXOJUTCS B IMICYHOW OOJACTU MEXIY IIEYHOM U KEBATEIHHON MBIIIIIAMH.
OHO XOPOIIIO Pa3BUTO Y ACTEH M UTPACT BAXKHYIO POJIb B AKTe COCAHMS NMPU I'PYAHOM BCKAPMJIMBAHUMN.
Mpimuel, pacuumn u Tonorpadus weun
I'pannnamMu 1miem SIBISIOTCS: CHU3Y SIPEMHAsl BBIPE3KAa TPYJIMHBI U BEPXHUE MOBEPXHOCTH
KJIFOUMII; HYKHSISL 4EITIOCTh — CBEPXY.
MBIIIIIBI IEH 110 PACTIONIOKEHUIO KIACCUPUITUPYIOT HA TPH IPYNIIbI.
1. IToBepXHOCTHBIE MBIl — MOAKOXHAs, TPyIUHO-KIFOUNYHO-COCLIEBUIHAS
2. MpIIIIe1, TPUKPEIUISIONIUECS K MOIbA3BIYHON KOCTH:
-JIeKAIINE HHMKE TMOIBA3BIYHON KOCTHM — JIONMATOYHO-TIOABSI3bIYHASA, TPYIUHO-TIOIbA3bIYHAS,
TPYIUHO-IIUTOBUIHAS U IIIUTONOIbSI3bIYHAS;
-JIeKAIUE BBIIIE TOABI3BIYHON KOCTU: JBYOPIOUIHAS, IIWIO-TIOABSI3BIYHAS, YEIIOCTHO-
MOABS3BIYHAS, TOI00POIOYHO-TIOIBSI3bIUHAS.
3. 'myGoKre MBIIIITBI:
-JlaTepasibHas Tpynna: nepeansisi, CpeHss U 3aIHsIs JIECTHUYHBIE.
-MeMalibHasl TpyNna: JJIMHHAS MBIIILA e, JJIMHHAS MBILIA TOJOBBI, IEPEIHSS U JaTepaibHAst
MIPSIMBIE MBIIIITHI TOJOBHI.
-110/13aThIJIOYHBIEC MBIIIIIHI.
IloBepXHOCTHBIE MbIIIIbI
1.Iloako:xkHast MbIIINA e, platysma, TOKPHIBAET MOYTH BCIO OOJACTh II€H, HAYMHAETCS OT
COOCTBeHHOW (acuuu TpyaAu, UIAET BBEPX U MEAMATBHO, CONMKASCh C MyYKaMU OJHOMMEHHOW MBIIIIBI



MPOTHBOIOJIOKHON CTOPOHBI.. DYHKIUS: OTTATUBACT KOXKY I, 00JIeryas OTTOK KPOBH 110 TIOBEPXHOCTHBIM
BEHAM.
2.I'pyIuHO-KJIYMYHO-COCIeBUIHAS MbIIILA HWMEET JBE HOKKH : MEIMAIIbHAS — HAYMHACTCS

PYKOATKM TPYAWHBI M OT TPYAUMHHOIO KOHLA KIIOYULBI ,IPUKPEIISAETCS K COCLEBUAHOMY OTPOCTKY
BHCOYHOHN KOcTH DYHKIHSA: IIPU COKPALLEHUH C OHON CTOPOHBI MBIIIIA HAKJIIOHSAET F'OJIOBY B CBOK CTOPOHY
Y OJJHOBPEMEHHO [TOBOPAYMBAET €€ B IPOTUBOINOJIOXKHYIO; IIPU COKPAILIEHUH 00€UX MBILIL OCYIIECTBIISIOTCS
KHMBATEJIbHbIC JBUKCHHUS.

MpInsl, NPUKPeEIISIoIHecs K NOAbA3bIYHON KOCTH.

1.MpimnsLJieskamme HuKe NoAbI3bIYHON KOCTH.

a)/lonaToYyHO-NMOABSA3BIYHASA MbIIINA JBYOpIONIHAS, HAYWHACTCA OT BEPXHEro Kpas JIOMaTKH,
IIPUKPEIUIAETCS K HUJKHEMY Kparo TeJla OABI3bIYHOM KOCTH.

0)['pyanHO-mOABA3BIYHAS MBbILINA, HAUUHACTCS OT PYKOSITKH TPYAMHBI, IPUKPEIUISETCS K
HIDKHEMY Kparo TeJla IOIbs3bIYHON KOCTH.

B) pyAMHO-IUMTOBHAHAA MBIIINA, HAaYMHACTCA OT PYKOSATKUA TPYAMHBl U IPUKpEIUIIETCS K
LIUTOBUHOMY XPSIy TOPTaHH.

r)IlluTtonoabsi3bIYHAsA MBIIINA, HAYMHAECTCA OT IIMTOBUJHOIO Xpsllla MU IPUKPEIUIIeTCs K
O0JIBIIIOMY POTY TOBS3BIYHON KOCTH.

DyHKIHA: IEPEYUCIICHHBIE MBIIILBI OITyCKAOT MOABSI3BIYHYIO KOCTb.

2.Mpimubl, Jexxalue BbILIE NOABA3LIYHOM KOCTH.
a)/IByOproniHasi MbIIIIA, UIMEET TiepenHee u 3amHee Opromko. [lepeanee OprOUIKO HAYMHACTCS OT
MOABSA3BIYHON SIMKM HIDKHEH 4YEIIOCTH; 3a/iHee OPIOIIKO HAaUMHAETCS OT COCLICBUAHON BBIPE3KU BUCOYHOU
kocTU. CyXoKuiue coeiuHseT 006a OprolIKa M MPUKPEIUIIETCS K Teldy NOAbsI3bIYHON. DYHKIMS: OMyCKaeT
HWDKHIOIO YEJIIOCTh; TOJHUMAET MOAbI3bIUHYI0 KOCTb.

0)llInonoabA3bIYHAA  MBIIINA, HAUMHACTCSI OT  IIMJIOBHIHOTO OTPOCTKA  IPUKPEILIAETCS
TeIy HOIBSA3BIYHON KOCTHU C €€ 00JabIIMM poroM. OyHKIUS: TOJHUMAET MOABA3BIYHYIO KOCTb.

B)UeI0CTHO-MOABA3BIYHASA  MbIIILA OOpa3yeT JHO poToBoW mosoctd. HaumHarores oT
OJIHOMMEHHOM JIMHUM HWJKHEH 4YeNIOCTU MPUKPEIUIAIOTCS K Telly NOABA3BIYHOM KocTh. DyHKIHS:
MTOAHUMAET MOIBA3BIUYHYIO KOCTh; OITyCKAa€T HUKHIOK YEIIFOCTh.

r)[loa6opoao4yHO-NOAbA3BIYHAS MBIIIA, HAYUHAECTCS OT MOJOOPOAOYHOM OCTH U MPUKpPEIISeTCs
Telly MOABA3BIYHON KOCTH. DYyHKIMA: TOJHUMAET MOAbA3BIYHYIO KOCTh; OIIyCKAeT HUKHIOIO YEIIOCTb.

3.I'ny0okue MBIILIBI meu
1./IaTtepanbHas rpynmna. Ilepennss, cpeaHas M 3aJHAA JIECTHHYHbI€ MBIIINbI, HAYUHAIOTCS OT
MOTIEPEYHBIX OTPOCTKOB LIEHHBIX MTO3BOHKOB, IPUKPETISIOTCS: IEPEIHss U cpeinss — K | pedpy, 3aaHss —
K Hapy»kHoM noBepxHocTu Il peOpa. @yHKIMS: IeCTHUYHbBIE MbIIIIBI TogHUMAIOT | u 11 pebpa; HakIOHSIOT U
[TOBOPAYMBAIOT LHIEHHBIN OT/E MO3BOHOYHUKA B CTOPOHY; COKpALIasCh ¢ 00EUX CTOPOH — HAKJIOHSIIOT €ro
KIepean

2.MenunaabHas rpynmna. a)/linHHasi MbIIINA LM JIEKUT CIIEpeind Tell BCeX HIEHHBIX U Tpex
BEPXHHUX TPYJHBIX TO3BOHKOB, COEIUHSASA UX MKy co00i. DYHKINA: HAKIOHSET IIEt0 BIIEPE/] U B CTOPOHY.

0)/lTMHHAS MBIIIIA IOJOBbI, HAUNHAETCS OT MONEPEeYHbIX OTPOCTKOB [II—VI meiHbIX T03BOHKOB;
NpUKpeIuIsieTcst K 0a3miIsspHON yacTH 3aTbUIOUHON KocTH. DyHKIMS: BpalaeT rojoBy; IEHCTBYS ¢ obenx
CTOpPOH, HAKJIOHSET €€ KIEPEIH.

B)Ilepeansisi npsiMasi MbILILA T'OJIOBBI COEUHSET MEPEAHIOI0 YTy aTiIaHTa ¢ 0a3MIAPHON YacCThIO
3aThUIOYHOM KOCTH. (DYyHKIIWS: HAKJIIOHSIET TOJIOBY BIIEPE/I.

JlatepasibHasi npsiMasi MBIIILNA TOJIOBbI, HA4YMHAECTCS OT IIONEPEYHOrO0 OTPOCTKA AaTJIAHTA,
MIPUKPEIUIAETCS K JJaTEPAIbHONW YaCTH 3aThUIOYHOW KOCTH. DyHKIINS: HAKIIOHSIET T'OJIOBY B CTOPOHY.

IMoa3aThLI0YHbIE MBIIILBI. DT MBIIIIBI 00pa3ylOT TPYIINY U3 YETHIPEX MBIIII] — JIBYX MPSIMBIX U
JBYX KOCBIX, J€MCTBYIOILIMX HA ATJIAHTO3AThHIIOYHbIE H aTJIAHTOOCEBbIE CYCTABbI.



dacuuu men
B o0nactu men BHLACTSIOT TPU (PACHUM: TOBEPXHOCTHYIO, COOCTBEHHYIO i BHYTPEHHIOO
1.IToBepxHOCTHAs pacums IeH TIOKPBHIBACT C 00EUX CTOPOH MOAKOKHYI0 MBILIILY

2.Co0cTtBeHHass d¢acuuss w3 TpexX IUIACTMHOK — ITIOBEPXHOCTHOM, MpPEATpaxealbHOM U
MIPEIIO3BOHOYHOM.

a) [loBepxHOCTHAS MJIaCTUHKA 00pa3yeT PyTasAp AJIsl IPYANHO-KIIOYHYHO-COCLEBH/IHOM
0) IlpenrpaxeajbHasi IUIACTHHKA oOpasyer (uOpo3HbIe (YTIApB A MBIIIII,
MPUKPETUISIONUXCS K MOABSI3BIYHON KOCTH.
B) IIpenno3BoHOYHAs NJIACTHHKA 00pa3yeT KOCTHO-(PpUOPO3HBIN QyTIsp A1 TITyOOKHMX MBIIII] IIIEH.
3.BHyTpeHHsisi pacuus COCTOMT TOKPHIBACT OpraHbl mieu (TJIOTKY, MUIIEBOJ], TOPTaHb, TPaxero,
LUIUTOBUIHYIO JKeJe3y).

AHaTtoMo-Tonorpaguyeckne oOpa3oBaHus IIEH.

TpeyrojbHUKY IIEU:

1. coHHBIIi TPEYroJabHUK, OTPAHUYECH MIEPEIHUM KpaeM I'pyAUHO-KIOYNYHO-COCIIEBUAHON MBIIIIIBI,
BEPXHUM OPIOIIKOM JIOMATOYHO-MIOABSI3BIYHON U 33 JHUM OPIOLIKOM JIBYOPIOIIHOM MBIIIII, B €0 Mpeaenax
MIPOUCXOAUT OM(pypKauus 001Ieil COHHOM apTepHH Ha HAPYKHYIO U BHYTPEHHIOIO

2. IONMATOYHO-TPaxeajJbHblii TPeYroJbHUK, OTPAaHUYEH IEPETHUM KpaeM TPYIHHO-KIFOUYNYHO-
COCIIEBHIHOM U BEPXHHUM OPIOIIKOM JIOIATOYHO-TIOIbSA3BIYHON MBIIIIIIL; B 3TO

M TPEYTOJIbHUKE PacloJI0KeHbl TOPTaHb U Tpaxes,

3. MOAHUKHEYEJIIOCTHOH TPEYroJIbHUK, OrpPaHWYCH HWKHHM KpaeM HIDKHEH 4YeIOCTH W
IBYOpIOIIHON MbIIIIei. B HeM pacmonoxeHa NOJHUKHEYeTI0CTHAS CJIIOHHAS KeJie3a.

4. 10MaTOYHO-TpanenueBU/IHbIH TPEYroJbHUK (B HEM MJIEYEBOE CIUIETEHHUE)
5. JIONATOYHO-KJIIOYHYHBIN TPEYroJabHHK. ( 31eCh PACIONOKEeHA MOAKIIOUYAYHAS BEHA)

BOl'[pOCbI K MPAKTHIE€CKOMY 3aHATHIO

1. MumMuydeckme 1 KeBaTeNIbHbIE MBIIIIIBI: PACTIONI0KEHHUE, PUHIIMITH Hadalla v IPUKPETIICHUS
2. ["pynimibl MBI I€W: MTOBEPXHOCTHAS, CPEIMHHAS, TTTyOOKasi, pacloI0KeHHE, MPUKPETUICHUE,
byHKIIH
3. ®dacuuu ronosl U med. Tonorpaduueckre 06pa3oBaHUs TONOBBI U IIEH
3aaHus K NPAKTHYECKOMY 3aHSTHIO
1. Cocrapienue TaOIUIbI « MBIIIIEI TOJIOBEI, IIICH
2. Pemuts Tecrt:
1. KTJIYBOKHUM MBIIIIIAM IIEN OTHOCATCAA
a) JICCTHUYHBIE B) JUTMHHAS MBIIIIIIA TOJIOBBI
0) peMeHHast MBIIIIA TOJIOBBI T') JUTMHHAS MBIIIIIIA [ex

2. BMEJIMAJIbBHOM TPEVTOJIBHUKE IEN PA3JIMYAIOT

a) JIOMATOYHO-KITFOUNYHBINA TPEYTOJIbHUK

0) COHHBIN TPEYTOJIBHUK

B) MOJHIKHEYEITFOCTHON TPEYTOJIbHUK

T') JIOIATOYHO-TPANCIUEBUTHBIN TPEYTOIbHUK

3. BJIATEPAJIbHOM TPEYT' OJIbHUKE IIEN PA3JIMYAKOT
a) JIOMATOYHO-KITFOUNYHBIN TPEYTOIbHUK

0) COHHBIN TPEYTOIBHUK

B) MOHIKHEYETFOCTHON TPEYTOIbHHK

I') JIOMIATOYHO-TPANICIIUEBHTHBIN TPEYTOIbHUK

4. TPAHULIAMU COHHOI'O TPEYT'OJIbBHUKA ABJIAIOTCA
a) 3aJHee OPIOLIKO JBYOPIOIIHON MBIIIIIBI



0) nepeHee OPIOIIKO BYOPIOIIHOM MBIIIIIBI
B) I'PYAMHO-KJIIOYMYHO-COCLICBUHAS MBIIIILIA
T') BEpXHEE OPIOIIKO JIOMATOYHO-TTOABSI3BIYHON MBIIIIIBI

5. K OACIHUAM HIEU (ITO B.H. HIEBKYHEHKO) OTHOCATCA

a) IOBEpXHOCTHAs (hacuus meu B) TiIyOOKas (hacuus meu

0) coocTBeHHas (acius meu I') IPeAN03BOHOYHAS (acIus IIeu
6. TJTYBOKME MbILILIbI IHEW TTOKPBIBAET

a) coOcTBeHHast (acuus eu B) BHyTpUIIEHHas Qacuus

0) moBepxHOCTHAs (acIus Ien T') IPEIO3BOHOYHAS (hacIIus

7. OCOBEHHOCTAMMU JIMLEBBIX MBILILL ABJIAKOTCA

a) He MOKPHITH (acuueit

0) IPUBOJAT B ABM)KEHUE HIDKHIOIO YEIIOCTh

B) OJTHUM KOHIIOM BPacTaloOT B KOXKY JIHIIAa

') COCPEOTOUYEHBI BOKPYT €CTECTBEHHBIX OTBEPCTUI Yepena

8. OCOBEHHOCTSAMMU CTPOEHUSA N ®YHKINU X KEBATEJIbHBIX MBILIL ABJIAKOTCA
a) MPUKPETUIAIOTCS K HIDKHEH YeTI0CTH

0) EeHCTBYIOT HA BUCOUYHO-HUKHEUEIIOCTHOU CyCTaB

B) COCPEIOTOYCHBI BOKPYT €CTECTBEHHBIX OTBEPCTHI uepena

') OTPaKAIOT BHYTPEHHEE AYIIEBHOE COCTOSHHE

9. B HAJTYEPEITHOM MBIIILE PA3JIMYAIOT CJIEAYIOIIME YACTU
a) CYXOKHJIbHBIH 1UIEM

0) 10O6HOE OPIOIITKO

B) BUCOYHOE OPIOIIKO

T') 3aTBUIOYHOE OPIOIITKO

10. K MBIIIIAM, OKPYXAIOUIVM I'JTA3HVYIO HIEJIb OTHOCATCA
a) OospLIasi CKyJIOBast

0) kpyroBas MbllIIa I71a3a

B) 3aThIJIOYHO-TI00HAs

T') MBIIIIIIA, CMOPIIKBArOIIas 6poBb

ITPII 16. U3y4enune pu3no0rn4ecKUX KOHCTAHT BHYTPEHHEH OPraHu3Ma, KOHCTAHTHI KPOBH.
®ynknun kpou. CocraBa miasmbl KpoBH. beinkn kpoBu, pynkuun. [lonsitue o cbIBOpoTKe
Teopernyeckas 4acTb

OyHKIINH KPOBH:

1. TpancniopTHast pyHKIMS: JOCTaBKa Ha NEpUQEPHIO K TKaHIM U KJIETKaM Tejla KUCI0poa U3 JIETKUX,
HEoOX JUIsl OKHCII MPOLIECCOB, MUTATENbHBIX BELIECTB U3 KUIIEUHUKA (TJIFOKO3bI, aMUHOKHCIIOT, >KHPOB,
BUTAMHUHOB, COJIEH, a TaKkKe BOJIbI), yaalieHue yriekucaoTel CO2 u Ipyrux npoayKToB oOMeHa (IIaKoB) /3
HKCKPETOPHBIE CUCTEMBI (JIETKHE, KUIIEYHHK, I€Y€Hb, IOYKH, KOXKY).

2. YuacTue B HeHpOryMOpaJIbHOM peryssiiuu (yHKIMNA opraHu3Ma.

3. amuTHas QyHKIUS HeUTIospHas ((HaromuTsl KpOBH) U TyMOpajibHas (aHTUTENA).

4. Yyactue B (U3MKO-XUMHUECKOW PETyNsUU OpraHu3Mma (TeMIl, OCMOT JAaBJIEHMS, KHUCIOTHO-
IIEJIOYHOTO PaBHOBECH S, KOJIJIOUTHO-OCMOTHYECKOTO JaBICHUSI, XUMHUECKOTO COCTaBa).

[Tnazma KpoBU — 3TO KUIKAsl YaCTh KPOBH kenToBaToro meeta. Ona coaepxut 90-92% Bosas! u 8-
10% cyxoro BemiecTBa, TIaBHBIM 00pa3oM OENKOB M COJICH, a TAKXKe JIUMHJIOB, YIJIEBOJIOB, MPOJYKTOB
oOMeHa, TOpPMOHOB, ()eépMEHTOB, BUTAMUHOB U PACTBOPEHHBIX B HEW T'a30B.



[Tpumeuanue. JIIIOHII — nunonporenas! ouens Huzkou muotHoctH; JIIIIIT — nunonporenabt
npomexxyToyHor 1uiotHoctd; JIITHII — munomporenasl Huskoil minotHocty; JINIBII — nunonporenast
BBICOKOH IUIOTHOCTH.

benku mia3msl

Baxxuelinel cocTaBHON 4acTbIO IUIa3Mbl ABJISIOTCS OCNIKH, COAEp)KaHUE KOTOPBIX cocTaBisgeT 7-8%
OT Macchl I1a3Mbl. benku mina3smel — anbOymuHbl, r100yauHbl U GubpuHored. K ans0ymMuHam oTHOCSTCA
OeKM C OTHOCHTEIBHO Maliol MolekyisipHoil maccoit (okomo 70 000), ux 4-5%, k rmoOynuHam —
KPYITHOMOJIEKYJIIpHBIE Oenku (MosekyssipHas macca 10 450 000), konmuuecTBo ux goxoaut a0 3%. Ha gomro
riooymsipHoro Oenka ¢pudpunorena (Mosekymspras macca 340 000) mpuxomurcs 0,2-0,4%. [1na3ma kposw,
nuieHHas GuOpUHOTeHa, Ha3bIBACTCS CHIBOPOTKOM.

QOyHKIMOHAIBHAS POJIb OEIKOB:

. TpancnoprHas . Peonorunyeckas

. OHKOTHYECKOE J1aBJICHUE . bydepnas

. 3amuTHas . Mexanuzmsr COD
. I'emocTaTnueckas

CDYHKI_II/II/I 0€JIKOB IIJIa3MbI BECbMa pa3HOO6pa3HBIZ

. OHU 00ECTICYMBAIOT OHKOTUYECKOE JABJICHHE KPOBH, OT KOTOPOTO B 3HAYUTEIBHOW CTETICHU
3aBHCUT OOMEH BOJIbI M PACTBOPEHHBIX B HEH BEIIECTB MEX/Ty KPOBBIO M TKAHEBOH JKUKOCTHIO;

. perymupytoT pH kpoBu Gmarogapsi Hamn4uuio 0y(epHBIX CBOKCTB;

. BIMSIFOT Ha BSA3KOCTh KPOBH M IUIA3MBI, YTO UYPE3BBIYAWHO BAXKHO IS TOAJEPIKAHHS
HOPMAaJIbHOT'O YPOBHSI KPOBSIHOTO JIaBJICHUS;

. o0ecrneynBalOT  TyMOpPalbHbIi ~ MMMYHHUTET, TaK KakK  SBJIAIOTCS  aHTUTEIaMHU
(MMMYHOTJI00yTUHAMM )

. IPUHUMAIOT Yy4acTHE B CBEPThIBAHUU KPOBHU;

. CIIOCOOCTBYIOT COXPAHEHHUIO JKHAKOTO COCTOSHHSI KPOBHM, TaK Kak BXOAAT B COCTaB

MIPOTHUBOCBEPTHIBAIOIINX BEIIECTB, UMEHYEMBIX €CTECTBEHHBIMH aHTHUKOATYJITHTAMU;
. CITy’aT EPEHOCUYUKAMHU PsiJia TOPMOHOB, JIUTIHJIOB, MUHEPAIBHBIX BEIIECTB;
. 00ecIeunBarOT MPOLIECCH perapaluu, pocTa U Pa3BUTHS PA3TMYHBIX KIETOK OPTaHU3Ma.
PactBoppl, uMewIIHME  OAMHAKOBOE C  KPOBBIO OCMOTHMYECKOE  JABJIEHUE,  MHOJYyYHIH
Ha3BaHHME M30TOHMYECKUX Uiupuznonornueckux. K Ttakum pacTtBopaM ISl TEIUIOKPOBHBIX KHUBOTHBIX H

genoBeka oTHocATes 0,9%-Hblil pacTBOp Xopuaa HaTpus U 5%-Helii pacTBOpP INIFOKO3bL. PacTBOpHI, HMeroLme
Oonblliee  OCMOTHYECKOE  JIaBI€HHWE, YeM KpOBb, HAa3bIBAIOTCATUIEPTOHUYECKUMHU, a  MEHbIIEe
- THIOTOHUYECKUMH.

Jns obecrieueHus KU3HEACSITETbHOCTH U30JIMPOBAHHBIX OPIaHOB U TKaHEM, a Tak)Ke IIPHU KPOBOIIOTEpPE
UCMOJB3YIOT PACTBOPBI, OJU3KUE 110 HOHHOMY COCTaBY K ILIa3Me KPOBHU.

CBIBOpOTKa KPOBH — IIa3Ma KPOBH, JHIIEHHAs HuOprHOreHa. ChIBOPOTKH MOIYYAIOT JTUOO MyTEM
€CTECTBEHHOI'O CBEPTHIBaHMS IJ1a3Mbl (HATUBHBIE CHIBOPOTKH), JHOO ocaxiaeHueM (uOpHHOTreHa
MOHaMU Kayplius. B ChIBOpOTKaxX coxpaHeHa Ooblasi yacThb aHTHUTEN, a 3a CYET OTCYTCTBUS PUOpPHHOTEHA
PE3KO YBEJINYMBAETCS CTAOMIBHOCTb.

Bonpochl K NpaKTHYECKOMY 3aHATHIO

1. CocraB, pyHKINH, OCHOBHBIE (PM3HOIOTHUECKHE KOHCTAHThI BHYTPEHHEN Cpe/lbl OpraHu3Ma.
I'omeocras

2. MecTo KpoBH B cucTEME BHYTpPEHHEN cpeibl oprannima. Oynkunn kpoBu KpoBb Kak TKaHb

3. KonnyectBo kpoBu. CocTaB KpoBU: I1a3Ma KpOBH, (POPMEHHBIE dJIeMeHThl. KOHCTaHTHI KPOBH

4, [Tna3ma, coctas, 6enku KpoBH, PyHKIuH. ['emaTokpuT. CHIBOPOTKA
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3anaHus K NPAKTHYECKOMY 3aHATHIO

1. Cocrapnenue cxem: «BHyTpeHHsist cpeia opranu3may, «CoctaB KpOBH»
2. Onumure cOCTaB IIA3MbL:
1.Ha3oBuTE OCHOBHBIEC TPYIIIBI OCIKOB U ONpeeiieHue ux 3HadeHune: A) b) B)
2.Ha3oBute apyrue BeuiecTsa mia3Mabl:
A) opronnueckue

b) neopronuueckue

IIPII 17. U3yyeHue pyHKUMIA, COCTABA KPOBH.
TeopeTnyeckas 4acThb

KpoBb: coctaB u cBoiicTBa. KpoBb — 3T0 KM/IKask COEAUHUTENIbHAS TKaHb KPACHOTO I[BETA, COCTOSAIIAs
U3 TUIa3Mbl ¥ (POPMEHHBIX 3JIEMEHTOB.

OyHKIUU KPOBHU:

1. TpancnioptHas (nepenocut O2, CO 2, nuTtaTebHbIC BEIIECTBA, TPOIYKTHI paciiaia)

2. TepMOpETYJIATOpHAs

3. perynsauus NpoLeccoB XKU3HEAEATEIBHOCTH (FyMOpallbHas peryJisius)

4, 3amuTHas

1. TpancnopTHas QyHKIMS: JOCTaBKa Ha MEpU(EPHUIO K TKAHIM U KJIETKaM TeJla KUCIOPOAa U3 JIETKUX,
HEOOX JUIsl OKHMCI IPOLECCOB, MUTATEJIbHBIX BELIECTB M3 KUIIEYHHKA (TJIFOKO3bI, aMUHOKUCIIOT, >KUPOB,
BUTaMMHOB, COJIEHi, a TaKkKe BOJbl), ynaneHue yriaekuciorsl CO2 u qpyrux npoaykToB oOMeHa (IJI1akoB) 4/3
9KCKPETOPHBIE CUCTEMBI (JIETKHE, KUIIIEUHUK, I€YE€Hb, TOUKU, KOXKY).

2. YyacTtre B HeMpOryMOPAJIbHOU perysiiun (QyHKIHA OpraHu3Ma.

3. 3ammTHas QyHKIUS HeUTIospHas ((haromuTel KpOBH) U TyMOpajibHas (aHTUTENA).

4. Yyactue B (U3MKO-XUMHUYECKOW PETYJSIUN OpraHu3Ma (TEMII, OCMOT JAaBJICHHS, KHUCIOTHO-
I1€JI0YHOI'0 PAaBHOBECHS, KOJUIOMIHO-OCMOTHYECKOIO AABJICHUSI, XHMUYECKOI'O COCTABA).

[Tnasma KpoBU — 3TO KUAKAs 4acTh KPOBHU kenToBaroro nsera. OHa coxepxut 90-92% Boael u 8-
10% cyxoro BellecTBa, INIaBHBIM 00pa3oM O€NKOB M COJIeH, a TakKe JMIHJOB, YIJIEBOJOB, MPOAYKTOB
oOMeHa, TOpPMOHOB, (PepMEHTOB, BUTAMMHOB M PACTBOPEHHBIX B HEH ra3osB.

[Tna3zma 6e3 pubpuHOTeHa HA3bIBAETCS CHIBOPOTKA.

benku mia3msl

BaxHeiine cOCTaBHON YacThIO TUTA3MBI SBJISIOTCS OCTKH, COJEpKaHUE KOTOPBIX cocTaBisieT 7-8%
OT Macchl Mmiaa3Mel. benku niua3Mel — anbOyMuHBI, T100yIUHBI U (pubpuHOoreH. K anbOymuHam oTHOCSATCA
O€JKM C OTHOCHUTEIIBHO Majol MoJekyJspHoil Maccoit (okomno 70 000), ux 4-5%, x rnoOynmuHam —
KPYITHOMOJIEKYJIIpHBbIE Oesiku (MosekyisipHas Macca 10 450 000), konudecTBO ux A0XoauT A0 3%. Ha gomo
rino0ynsipHoro 6enka ¢pudbpuHorena (monexyispHas macca 340 000) npuxoautcs 0,2-0,4%. [1na3ma kposw,
nueHHas (GuOpUHOTreHa, Ha3bIBACTCS CHIBOPOTKOM.

@yHKIMOHAIbHAS POJIb OETIKOB:

. TpancnopTHas

. OHKOTHYECKOE JaBJIEHUE
. SammTHas

. I'emocTaTndeckas

. Peonoruueckas

. Bydepnas

. Mexanusmel COD

OyHKIHMH 0ETKOB IJ1a3Mbl BECbMa Pa3HOO0pa3HbL:
. OHHM 00€CIIeYNBAIOT OHKOTHYECKOE JaBJICHUE KPOBH, OT KOTOPOTO B 3HAYUTEIHHOU CTETICHU
3aBUCUT OOMEH BOJIbI 1 PACTBOPEHHBIX B HEW BEIIECTB MEXK/Ty KPOBBIO U TKAHEBOU JKHJIKOCTHIO;



. perynupytoT pH kpoBu Onarogapst HaTuuuio 0y(epHbIX CBOMCTB;

. BIUSIOT HAa BS3KOCTh KPOBU W TUIA3MBI, YTO YPE3BBIYAWHO BAXKHO I MOAJEPKAHUS
HOPMaJIHHOTO YPOBHS KPOBSHOTO JABJICHHUS,

. o0eCreYnBaOT  TyMOpPaIbHBIH ~ MMMYHHUTET, TaK KaK  SIBJISIIOTCS  AHTHUTEIaMHU
(MMMyHOTI00y THAMMU );

. MPUHUMAIOT YYaCTHE B CBEPTHIBAHUU KPOBH;

. CIIOCOOCTBYIOT COXPAHCHHUIO JKUAKOTO COCTOSHHSI KPOBHM, TaK Kak BXOAAT B COCTaB

MIPOTUBOCBEPTHIBAIOIINX BEILIECTB, UMEHYEMbIX €CTECTBEHHBIMH aHTHUKOATYJISTHTAMU;
. CIIy>aT NEPEHOCUYUKAMHU PsiJia TOPMOHOB, JIUIIHUJIOB, MUHEPAIbHBIX BEIIECTB;
. 00eCTIeunBaOT MPOIIECCHI penapalny, pocTa U Pa3BUTHUS PA3IMIHBIX KIETOK OPraHHU3Ma.
PactBopbl, uMeronMe — OJMHAKOBOE € KPOBBIO OCMOTMYECKOE  JaBJIECHHE,  IOJIY4HIU

Ha3BaHUE M30TOHUYECKUX WK (u3noiornueckux. K TakuM pactBopam Ui TEIJIOKPOBHBIX JKUBOTHBIX U
yenoBeka oTHocsATcs 0,9%-Hblil pacTBOp XJ1opuaa HaTpus U 5%-Hblii pacTBOP INIIOKO3bL. PacTBOpHI, HMeEroLIIE
Oosblllee  OCMOTHMYECKOE JaBJIEHHE, YeM KpOBb, HA3bIBAIOTCA TIUIEPTOHUYECKMMHU, a MEHbIlee
- TUTIOTOHUYECKUMH.

Jis oOecrieueHust JKU3HEAEATEIbHOCTH N30JIMPOBAHHBIX OPTraHOB U TKAHEH, a TakXKe PH KPOBOIIOTEpe
UCIOJIb3YIOT PACTBOPBI, OJIU3KHE [10 HOHHOMY COCTaBY K IUIa3Me KPOBHU.

CBIBOpOTKa KPOBM — IIa3Ma KPOBH, JHIIEHHAs GuOpuHOreHa. ChIBOPOTKH MOJIYYAIOT JTUOO MyTEM
€CTeCTBEHHOTO CBEPTHIBaHMS IUIa3Mbl (HATHBHBIE CBIBOPOTKH), JHOO OCaxaeHHeM (uOpuHOreHa
MOHaMU Kaublus. B ChIBOPOTKaxX coxpaHeHa OObIIas 4yacTh aHTHTEN, a 3a CYET OTCYTCTBUS PUOpPHHOTEHA
PE3KO YBEJINYMBAETCS CTAOMIIBHOCTb.

@DOopMEeHHBIE JIEMEHTHI:

1. spuTpOIUTHI

2. TEUKOLIUTHI

3. TPOMOOITUTHI

IJPUTPOUMTHI — 3TO KPACHbIE KPOBSIHbIE O€3bsiiepHble KIETKU. DYHKIMS SpUTPOLUTOB: 1. mepeHoc
KHCIIOpO/ia U yrieKucsoro raza. O6pas3yroTcst B KpaCHOM KOCTHOM Mo3re. HopMa spuTpoLuToB 1715 My KYMH
4,0x1012/m -5,0x1012/7 qust xenmud 3,9x1012/m — 4,5x1012 34 B sputpornurax coaepKUTCsS TeMOTIIOONH.
ITpu momou reMorioOouHa 3pUTPOLUTHI NEPEHOCAT KUCIopod U yriekucislii ra3 Coeannenne Hb ¢ O2
Ha3piBaeTcsi okcuremornoouH. Coenunenue Hb ¢ CO2 nazpiBaercs kapOoremorno6us. IIpu oTpaBienuun
yrapHelM ra3oM o0Opa3yercss KapOOKCUTeMOIJIOOMH (TpyIHOpa3pylIUMOE COECIUHEHUE), SPUTPOLUTHl HE
MoOryT nepeHocuts O2.

JlelikouMTbl — 3TO OECIBETHbIE KPOBSHbIE KJIETKH, BBINOJHSIOMIME 3alUTHYIO(QyHKIMI0 Hopma
neiikoruToB 4,0x109/1 -9,0x109/n1. Paznuyatot: 1. rpanyaoUUThI (3€pHUCTHIE JTEUKOLUTHI) a) HEUTpouiIb! 0)
6a3zopunel B) s03uHO(uIbI. [lo cTemeHn 3penocTH TPaHYJIOUUTHI MOAPA3AEISAIOTCS HA MHEIOIUTHI,
METaMHENIOIUTHI, TaJOYKOSAEPHbIE U CErMEHTOsAJepHble. MUENOuuThl M METaMUENOUUThl — IOHbIE
IPaHyJIOIUTHI, B KPOBH Y 3/I0POBBIX JIOAEH OTCYTCTBYIOT 2. arpaHyJIOIUTHI (HE3EPHUCTHIE JIEUKOLUTHI) a)
MOHOIMTHI 0) TUMPOoLUTHI JIeHKOIHUTH 00pa3yroTcss B KpaCHOM KOCTHOM Mo3re. JIumdonuTsl 00pa3yroTcs B
cene3eHKe, JUMQpaTHYECKUX Yy371ax, BHJIOYKOBOM kerne3e. JIEHKOUMTO3 — TMOBBIIMIEHUE KOJIUYECTBA
JeHKoUUTOB B KpoBU. Habmiogaercss mpu BOCIAIUTENbHBIX 3a00J€BAHUAX, Y 3/I0POBBIX JIIOJIEH MOCIE €/Ibl.
JleiikoneHust — yMeEHbILIEHHE KolM4ecTBa JIeHKonHUTOB. JlelikouuTtapHas (opMyira — 3TO HPOIEHTHOE
coJiep>KaHue Pa3InYHbIX BUIOB JIEUKOLIUTOB B 00bEME KPOBH.

TpoMOGouMTBI — 3TO KPOBSIHbIE TUIACTUHKH, HEOOXOIMMBIE Ui CBEpThIBaHUS KpoBU. OOpa3yroTcs B
KpacHOM kocTtHOM Mo3sre. Hopma tpomborutoB 180x109/n -320x109/n1 I'pynmel kpoBu B kpoBu ectb
OenKoBble BEIIeCTBa AarTIIOTUHOTEHbl M AarryIIOTHHUHBI. ATTJIIOTHHOTEHBl HAaxXOJSATCS B APUTPOLIUTAX.
ATTIIOTHHUHBI HaXoAsTCs B Iula3Me. B 3aBUCHMOCTH OT cozepikaHus arryIIOTUHOI'€HOB M arrjJOTHHHHOB
paznuyarot 1o cucremMe ABO deTbIpe rpynnsl KpOBU
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Bonpochl K IpaKTHYECKOMY 3aHATHIO

1. OputpouuTsl: (QyHKIUSA, ¢GopMma, CTPOSHHE, KOJIHMYECTBO, MPOAODKUTEIBHOCTh KH3HH,
pazpymenue ['emornooun, COJ. IIpouecc remomnodsa
2. JIeKOLMTHI: CTPOCHUE, BUBI, UX KOJIHMYECTBO, IPOJOJIKUTEIEHOCTD KU3HU, (PYHKIIHH.
3. Jleiikorpamma
4. TpomMOOIUTHI: KOJIMYECTBO, CTPOEHUE, MPOIOJKUTEIHOCTD KU3HU, QYHKIIUI
5. CocraB, pyHKINH, OCHOBHBIE (PU3HOIOTHYECKHE KOHCTAHTHI BHYTPEHHEW Cpe/bl OpraHu3Ma.
I'omeocras
6. MecTo KpoBH B cUCTEME BHYTpPEHHEN cpelbl opranui3Ma. OyHkunu kpoBu KpoBb Kak TKaHb
7. KomnyectBo kpoBu. CocTaB KpoBU: I1a3Ma KpOBH, (POPMEHHBIE 3JIeMeHThl. KOHCTaHTHI KPOBH
8. [Tna3ma, cocras, 6enku KpoBH, pyHKuuH. ['emaTokput. CEIBOPOTKA
3agaHuA K NPAKTHYECKOMY 3aHATHIO
1. [ToaroroBka coobmienus «I'eMonos»
2. CocraBienue Tabnuipl «CpaBHUTENbHAS XapaKTEPUCTHKA (POPMEHHBIX 3JIEMEHTOB KPOBI
3. Onuumure 0COOEHHOCTU CTPOEHUS U (PYHKIMM KIJIETOK KPOBU. 3alOJIHUTE TaOIULLy.
Ne Kietku xposu OcobenHoctu KonuuectBo B 1 | @yHKIIMH
CTPOCHUS MKJI(MM®) KPOBH
OpUTPOLHTHI
JIeKOIUTHI
TPOMOOIIUTHI

ITPII 18. U3yuyeHue MeXaHU3MOB U CTAIMii CBePTHIBAHUS KPOBH, I'PYIN KPOBH, pe3yc-
(paxTopa. U3yyeHue coBpeMeHHBIX NPABUJI NlePeTUBAHNS KPOBHU
TeopeTnyeckas 4acThb

Pesyc - dakrop OcoObwrii Oenok, Haxonsmmiics B dpuTporuTax. Rh+- ecthb pe3yc — Oemok B
sputponmrax. Rh- - Her pe3yc- Oenka B spurpountax. CBepThiBaHUe KpoBU. CBEpTHIBAHUE KPOBH — ITO
3alIUTHAs PEaklusi OpraHu3Ma, CIOKHBIH OMOXMMHYECKHN Mpolecc MpeBpallleHHs pacTBOPUMOTO Oerka
¢ubpuHoreHa B HepacTBOpUMBbIH ¢GuOpuH. dubpuH o00pasyeT OCHOBY TpoMOa, KOTOPBIM 3aKpbIBaeT
MOBPEXJCHHBII KpPOBEHOCHBIM cocyn. 35 HacnenctBeHHoe 3a0ojieBaHHe, NPU KOTOPOM HAPYLIEHO
CBEpThIBAaHUE KPOBU Ha3blBaeTCs — reModuiius. CBepThIBaHHE KPOBU TaKKe HAPYIIEHO MPH HEJOCTATOYHOM
KOJIMYECTBE TPOMOOILIMTOB, MOpaXKEHHE MeYeHU (IUI0X0 00paszyercss MpOoTPpOMOUH U (PUOPUHOrEH), HU3KOU
KOHIEHTpaluu Kanbliug B kKpoBu. COD CkopocTh oceianus 3puTpouToB B HopMme y MyskumH oT 2 10 10 MM/
gac. Y JKeHIIMH 0T3 10 15 MM/ yac. YBennyeHHe CKOPOCTH OCENaHHsl SPUTPOLMTOB OTMEYAeTcs IpH
BOCHIAJINTENbHBIX 3aboneBanusax. I[lonstue o kposerBopeHuu. KpoBerBopeHume — 310 o0Opa3oBaHHe
(OpPMEHHBIX 3JEeMEHTOB KpoBU. KpoBeTBOpeHHME OCYIIECTBISIETCS B KpOBETBOPHBIX opraHax. K
KPOBETBOPHBIM OpraHaM OTHOCSITCSI KPACHBIM KOCTHBIN MO3T, Celle3eHKa, TMM(paTUYECKHE y3IIbl.

COBPEMEHHBIE ITPABWJIA ITEPEJINMBAHMA KPOBU 11 EE KOMIIOHEHTOB

[IepenuBaHue KpOBU OKa3bIBA€T MHOTOCTOPOHHEE U CII0KHOE BO3/I€CTBUE Ha OPTaHNU3M PELIUIINEHTA,
OCYILIECTBIISISL 3aMECTUTENbHBIN 3((deKT, reMoInHaMUYECKU, UMMYHOJIOTHYECKUN, TeMOCTaTHYECKUI H
cTUMYIHpyomuii 3¢ ¢dektsl. OgHaKo, YYUThIBasE BO3MOKHOCTh Pa3BUTHUS TSDKEJIBIX MOCTTPaHC(Y3MOHHBIX
peaxkuuii ¥ OCI0XKHEHHI, B HACTOsAIIee BpeMs TOKa3aHUs K MePesIMBaHNI0 KPOBU pe3ko orpanuuniu. [Ipukas
Munszapasa PO ot 25.11.2002 Ne 363 "OO0 yrBepkaeHuu WHCTpyKLIMH 1O TPUMEHEHHIO KOMIIOHEHTOB
KpOBH'" OTpaHUYMBAET IMOKA3aHUS K MEpPENIUBAHUIO LEIbHOW KPOBU TEMH HCKIIOYUTENBbHBIMH CIy4asMH
OCTPBIX MAaCCHUBHBIX KPOBOIIOTEPD, KOT 1A OTCYTCTBYIOT KPOBE3aMEHHUTEIH W IUIa3Ma CBEXKE3aMOPOKEHHAs,
SpPUTpPOLIUTApHAsl Macca WIM B3Becb. Kpome Toro, InenpHas KOHCEpBUPOBAHHAs JOHOPCKas KpOBb
UCTOJB3YeTCs] TpH TPOBEACHUM OOMEHHOTO IEpeiMBaHUs B TEpallud TIeMOJUTUYECKOH Oose3Hn
HOBOpPOKJIEHHBIX. [TokazaHueM K nepennBaHnio NEPEHOCUNKOB I'a30B KPOBH IIPU OCTPOI aHEMUU BCIIEACTBHE



MacCHUBHOM KpoBomnoTtepu siBisiercst noteps 25-30% obdbeMa HUPKYIUPYIOIIEH KPOBH, COMPOBOKAAIOMIASICS
CHIDKeHHEM YpoBHS TemorinobuHa Hmwke 70-80 1/m u rematokputa Hike 25% W BO3HHUKHOBEHHEM
LUPKYJATOPHBIX HapylleHud. B mepBele 4Yachl oOcCTpas KpOBONOTEpPS OOBIYHO HE CONPOBOKIAECTCS
3HAYUTEIbHBIM CHHXKEHMEM KOHLEHTpauuu reMorioonHa. CHuKeHHe o0beMa IMPKYJIUpPYIOIIeld KpOBH
IPOSIBIISIETCS. OJIEAHOCTBIO KOKM M CIIM3MUCTBIX, OCOOCHHO KOHBIOHKTHB, 3allyCTEHHUEM BEH, MOSBIECHUEM
OJBIIIKY U Taxukapauu. OO OJbIIIKE MOKHO CYAMTh 10 YYaCTUIO MBIIII] IIeH, KPbUIbEB HOCA B AKTE€ BJOXA.
Emé Oosiee cTporuMu sIBISIOTCS MOKa3aHUS K Ha3HAUCHMIO MEpeIUBaHMs IEPEHOCYMKOB ra30B KpPOBU MPH
XPOHUYECKON aHEMHHU. Y 3TUX OOJIBbHBIX HAOIIOAAETCS Pa3BUTHE KOMIICHCATOPHBIX MEXAHU3MOB: YBEIIMUCHUE
CepACYHOrO BBIOpOCA, CIABUT BIPABO KPUBOW JHUCCOLMAIMM OKCHUTEMOTJIOOMHA, BCIEICTBUE YETO
YBEIIMYMBACTCS OTJa4a KUCIOPOJa B TKaHIX, yMEHbIICHNE (PU3MUECKOl aKTUBHOCTH, YBEIIMYEHUE YACTOTHI
IbIxaHus. B pe3ynpraTe 10 HEKOTOPOU CTENEHW HUBEIUPYIOTCS KIMHUYECKUE MPOSIBICHNUS YMEHBIIEHHOTO
KOJINYECTBA JPUTPOLIMTOB M TEeMOTJIO0MHA B LUPKYJISAIMUA. TpaHcy3uio NEpEeHOCYHKOB Ta30B KpPOBH
HA3HAYaIoT TOJIBKO JUI KOPPEKLIUHU BaXKHEHIINX CUMITOMOB, OOYCIIOBJICHHBIX aHEMHEN U HE MOAIAOIINUXCS
OCHOBHOHM naTroreHeTnuyeckoi tepamuu. Kpome TOro, mockoibKy [OKa3aHO, YTO BBEAEHUE JOHOPCKUX
SPUTPOLIMTOB MOKET MOABIATH COOCTBEHHBIN 3PUTPOII033 penunuenTa. [lepennBanue nepeHoCYMKOB ra3oB
KPOBU IIPU XPOHUYECKOI aHEeMHUH JOJDKHO PaclieHUBAThCs KaK «IOCIEIHUN pyOesx» Tepanui.
Bonpochbl kK IpakTHYeCKOMY 3aHATHIO

1. Cuctema PACK: cBepThIBaromas, aHTHCBEPTHIBAIONIAS, (PUOPHHOINTHIECKASI CHCTEMBI.

2. I'emocras, omnpeneneHne, MeXaHU3MBL. [eMoKoarymsmuss - ompeaereHue, (HaKTops
CBEpPThIBAHUS, CTAAUN ATTIIIOTUHALINSA, T€MOJIN3, BU/bI TEMOJIU3A.

3. ['pynnst kpoBu. O0YCI0BIEHHOCTH IPYII KPOBU

4. Jlokanmuzanus pe3yc-akropa. Pesyc-koudukT. [TepennBanne kpoBu

3aaHus K NPAKTHYECKOMY 3aHSTHIO
1 Cocrasnenne cxembl «Cucrema PACK»
2 CocraBnenue Tabmuipl «CpaBHUTETbHAS XapaKTEPUCTUKA CTAANM TeMOCTa3a»
3. CocraBnenue coobmieHus «J{oHopcTBO»
4

3anonauTe Tabnuiy «OnpeneneHue rpynmnsl KpoBu». Mcnons3yiiTe ycioBHbIE 0003HAUEHUS
(3HaKU «+t» umM «-»). llokazaHue Hamu4We WM OTCYTCTBHUE MpoOllecca AarrfiOTHHAIMU TPU BCTPEUYU
arrJIFOTUHOTEHOB HCCIIENYEMOW KPOBU U ArrIFOTMHUHOB, HAXOJSIIMUXCS B CTAHIAPTHBIX ChIBOPOTKax. Mx
B3aMMO/ICIICTBIE 0003HAYATe B MyCTHIX sTUCHKAX.

5. Z[OHOJ'IHI/ITG BBIPAXKCHUS:
ATTIIOTHHUHEI HaxXoasaTCs B

ATTITIOTHHOTCHEI HaxoIsTCA B

[Ipu nepenrBaHMM HECOBMECTUMOM KPOBH IIPOUCXOINAT

Pe3ypc-koH(IMKT BO3HUKAET MpH

ATTIIOTUHALIMA - DTO

CpIBOpOTKA — 3TO

ITPII 19. U3y4eHune pacnos1okeHusi 1 0COOEHHOCTEH CTPOCHHUsI CepALa, KIANaHHOIO anmapara
Teopernyeckas 4acTb
CepaeuHococyucTasl CHCTEMa BKIIIOYAET LEHTPAJIbHBIM OpraH Cepile, COCyIbl KpPOBEHOCHOM
CUCTEMBI B TUM(PATHIECKYIO CUCTEMY .
[leHTpanbHBIA OpraH CepIeYHOCOCYIAUCTON cucTeMbl cepaue. OHO BBHINOJIHSET poJib Hacoca,
MpeHa3HAYeHHOTO Ul LUPKYJIAUUU KpoBH Mo cocynam. Cepiile BbIOpAachbIBaeT KpOBb B apTepuu U
IMpHUCaChbIBATh €€ U3 II0JIBIX BCH.



B kpoBeHOCHOI cucTeMe LUPKYJIHPYET KPOBb, B JUM(ATHUECKOM CHCTEME COIEPKHUTCA JUMPa.
Menkue cocyasl 00pa3yloT MHUKPOLUPKYJISATOPHOE PYCHO .OTH BCE CUCTEMbl (DYHKIMOHAIBHO CBS3aHbI
MEXTy COOOM.

KpoBeHocHas cucTema BBINOIHAET B OPraHU3Me TPAaHCIIOPTHYIO (DYHKIIMIO, KOTOpas 3aKII04aeTcs B
JOCTaBKE MUTATEIbHBIX BELIECTB, KMCIOPOJa U TOPMOHOB K TKAHAM, a TAaKXKE yJaJEHUU U3 HUX MPOAYKTOB
MeTa0oIM3Ma U YIIIEKUCIIOoro rasa.

MHUKpPOLMPKYJIATOPHOE PYCIIO CIYXKHT AJIs 00ecredeHUs] OOMEHHBIX IIPOLECCOB MEXy TKaHSAMHU U
KpoBbio (tuM(oif). JIumdarnyeckas cucremMa yaanseT u3 TKaHeil n30BITOK TKaHEBOM KHJIKOCTH.

KpoBeHoCHBIE cOCy bl TOAPA3ACISIOT HAa apTEPUH U BEHBI.

Ctpoenne cepaua. Cepaue, cor (Tped. cardia), pacmoyioKeHO B TPYJHON MOJOCTH, B IEPETHEM
HIOKHEM cpepocteHun. Cepaue KoHycooOpasHoil ¢dopMbl. Paznunuaior B cepiie BEpXyIIKy, OCHOBAHUE. .
Bepxymika cepaiia HampaBieHa Brepen, BieBo U BHU3 OCHOBaHHE OpraHa oOpalleHO Ha3aj, BOpPaBO U
BBepX, OChb cepaua HMAET CBEpXYy BHM3, CIpaBa HAJIEBO,C3a[M Hamepen.. Pa3nuyarT MOBEpXHOCTHU:
nuadparManbHylo, TpyInHO-peOepHY0, MeIuacTHHANBHY0. Kpast mpaBslii U JIeBbI.

Cepaiie umeeT OOpO3/Ibl: TIpaBas U JieBasi BEHEUHbBIC, MEPETHSS U 3aIHSIST MEKKETYI0UKOBBIC

00pO31HbI, uayume K BEPXYILKE cepaua.

Cepale nMeeT NeperopoKu: MEXIPEICEPIHYI0, MEKKEITYA0UKOBYIO,,IPEICEPIHO-KETYI0UKOBbIE

MIPaBYIO U JIEBYIO, KOTOPBIE NEIAT CEpALE Ha Kamepsl. JKemy0UKH MpaBblil U JIEBBIM, TPEACEPAUS MPABBII
Y JICBBI.

[IpaBoe mpencepaue coOupaeT BEHO3HYIO KPOBb OT BCEX OPraHOB. B HEro BmajaroT BEpXHSS U
HUOKHSISL TIOJIbIE BEHBI M BEHEUHBIM CHHYC COOMpaeT KpoBb OT CTEHOK cepima. [Ipeacepame umeet
BBIMSIYMBAHUE TPABOE YIIKO € IpedeHuYaThIMU MblliaMu. Ha MexnpencepiHoil meperopoke HaxouTcst
OBaJIbHAA SIMKA, OcTajach Iocie POXACHU I101a B npencepHo-Keny10uKoBON EPEropoaKe OTBEPCTUE
OJIHOMMEHHOE.

Jleroe mpencepane cobupaeT apTepuaIbHYI KPOBb MX YETHIPBIX JIETOYHBIX BeH. [Ipencepame
UMEeT TaKXKe JIeBoe YIIKO. B mpeacepaHO-kKemylno4uKoBOW IEPEropoaKe OTBEPCTHE OJHOMMEHHOE.

KpoBb u3 npaBoro npeacepaust yepe3 MpeacepaHO-KeTyI0YKOBOE OTBEPCTHE MOMAAAET B MPaBblil
KEITYI0UEK.

[IpaBbIil )KenyJ0ueK HMEET MOJOCTh U KOHYC ,. B OJIOCTh Keny10uKa BBICTYNAIOT COCOYKOBbBIE
MBIIIIIBI, OT KOTOPBIX HMIYT CYXOXHWJIbHbIE HHUTHU K CTBOPKaM IPaBOro MPEACEPAHO-KEITYJOUYKOBOTO
(TpexcTBOpUYATOro) KIiamaHa, 3aKPBIBAIOIIETO OTBEPCTHE MEXIY MPaBbIM MpEACepAHeM U IPaBbIM
ey 1oukoM. OH COCTOUT U3 TPEX CTBOPOK 3HJOKapAa.. KOHyc mepexoauT B JIETOYHBIN CTBOJ, KOTOPBIH
3aKpBIBACT TMOJYJYHHBIN JIETOYHBIN KJlamaH B BUJE KapMaIlIKOB.

JleBrlii xkenyaodek MMeeT 0oJiee TOJICTYIO0 CTEHKY 10 CPaBHEHHUIO C MPABBIM. JIBE COCOYKOBBIE
MBIIIIIBI, OT KOTOPBIX WAYT CYXOXKHWIbHBIE HUTH. K JIEBOMY  MpPEACEpIHO-KETyT0YKOBOMY
(IByCTBOpYATOMY , MUTPAJIbHOMY ) KIIAMaHy.

N3 neBoro xemynodyka BBIXOAUT aopTa. B OCHOBaHMM aoOpThl PACHOJIONKEH MOTYJIYHHBIN
aopTaJbHBIN KJanaH .Beillle a0pTaabHOTO KilallaHa pacioyioKeHbl OTBEPCTHS ABYX BEHEUHBIX apTEpHil.

Ctpoenue creHku cepana. O00109kn

CreHka opraHa COCTOUT U3 Tpex o0onouek. BHyTpeHHss 0005104Ka — IHAOKAP/, UMEET TE Ke
CJIOU, 4TO ¥ apTepun 0e3 aiBeHTUITNH. CTBOpUYATHIC 1 TIOJYJIYHHBIE KJIAlTaHbl, 8 TAK)KE CYXOKUIIbHBIE HUTH
cocroaT u3 dHHokapaa. CpemHsis 000JI04Ka — MHMOKApPA, U3 TONEPEUYHO-TIONOCATON CEepIIeUHOM
MBIIIIEYHON TKaHBIO. B jkKelmygoukax MHOKapJl COCTOMT W3 TPEX CJIOEB: HAPYXKHOTO U BHYTPEHHETO
MPOJIOTBHBIX U CPEAHETO — LUPKYISIPHOTO. B mpeacepansix MpleuHas 000J04YKa MpeAcTaBieHa IBYyMs
CIIOSIMU: HapY>KHBIM — ILUPKYISAPHBIM M BHYTPEHHHM — MpOJoNbHBIM. Hanbonee pa3Buta B JIeBOM
xkenynouke HapykHas oOonodka cepama mnepukapia (OKOJocepaedHas CyMKa) W3 JBYX JIHCTKOB,



BHYTPEHHU — IMUKAP/A, CEPO3Has 0007104Ka, GUKCUPOBAHHAS K MUOKapAy. MexXay JTUCTKaMH IOJIOCTh
nepuKapaualibHas ¢ )KUIKOCTh 10 50 mii. OHa yMeHbIIaeT TpeHue MKy TMcTKaMu CTEHKa JKelyJ04KOB
3HAYUTEIIBHO TOJIIIE, Ye€M CTEHKA INPEACEPAMH: TOJIIMHA MPEACEepAnuid COCTaBiIseT 2 — 3 MM, CTEHKa
JIEBOT'0 JKelyA04Ka (0KoJIo 1 ¢M) 3HaUMTENbHO TOJIIIE CTEHKH IIPABOIo JKenyAouka (5—7 MMm).

MSrkuMm ckeseToM cepala sIBIAI0TCS YeTbipe GUOPO3HBIX KOJIbIIA, PACIIOI0KEHHbIE B 00JaCTH
IPeCEePAHO-KEIy TOUYKOBBIX OTBEPCTHIA, B YCThE a0PThI U JIESTOYHOTO cTBOJIa PUOPO3HBIE KOJIbLIA CIyXKaT
MECTOM IMPHUKPEIUICHHUS KIIallaHOB U MBIIIEYHON 000I0UKH.

I'panuubl cepana. PaznuyaroT BEpXHIO, HM)KHIOI, MPABYIO U JIEBYIO I'DAaHULBI CEPALA.
BepxHss rpanuna npoequpyercs Ha MEPEeIHIO TPYAHYIO CTEHKY Ha YpOBHE BepXHero kpas xpsumeint 11
napsl pedep [IpaBast rpaHuIa TPOXOIUT TIO MPaABOH okoyorpyauHHOM TuHuY OT 111 1o V pebpa. HuxHss
IpaHMIA UIET MONEPEYHO OT XpsAlla V MpaBoro pedpa K MpOeKIUN BEPXYIIKH CepJilia, pacloyI0KEHHON B
ISITOM MEXpeOEepHOM IPOMEKYTKE Ha | CM BHYTpPb OT JIEBOM CpEeIHEKIIOUNYHON TuHuM. JleBast rpaHuna
npoxoauT ot xpsua III 1eBoro pedpa 10 BepXyLIKu cepaua.

B marom wmexpebepbe Ha 1,0—1,5 cM BHYTph OT JI€BOM CpPEAHEKIIOUMYHOW JIMHHUH
NaJIbIIUPYETCS BEPXYIIEYHBIH TOIYOK - 3TO0 PUTMHUYHOE KoOJIeOaHHE TIpPYyIHOM CTEHKH, OOYyCIIOBIEHHOE
COKpALIIEHUEM Cep/La.

AyCKyJIbTalHA KJIANAHOB
Mecrta BpICTyIIUBaHUS (aAyCKYJIbTAIMK) KJIAaHOB CepAlla C TOMOIIbI0 (hoHEeHIOCKOmA.
MuTpanpHblii KJIalaH BBICIYLIMBACTCSI HA BEPXYILIKE cepAla. AOPTaJIbHBIN KilallaH BBICIYIINBAETCS BO
BTOPOM MexXpebepbe y MpaBoro Kpas rpyAnHbl. TpexcTBOpYaThli KiIanaH BHICIYLIMBAECTCS Y OCHOBAHHUS
MEUEBUIHOI0 OTPOCTKA ClIpaBa y IpyIuHbl JlerouHslil KanaH BbICITYIIMBAETCS BO BTOPOM MEXpedepbe 1Mo
JIEBOMY Kparo TPYyIUHBI.
IIpoBoasimas cucrema cepaua.
BuyTpu cepauna umeeTcsi COBOKYHHOCTb CTPYKTYp, CHOCOOHBIX CaMOCTOSITENIBHO
(dbopMUpPOBATh HEPBHBIE UMITYJIbCHI, IPOBOJUTH UX U NE€PEaBaTh OT OJAHOIO OTJIE]a OpraHa K JpyroMy Ha
CEpJICUHYIO MBILIIY. DTO IPOBOASIIAS CUCTEMA, KOTOpPasi COCTOUT U3 Y3JIOB U IMYUYKOB, ITPEICTABICHHBIX
aTUNWYHBIMH KapaAnoMuonuTaMu .Benymmii cunycHo-npeacepanblii y3ea (ysen Kuca—-®ineka) nexur
B ob6nactu mpaBoro ymka. OH SBJIS€TCS OCHOBHBIM BOJAWTENeM puTMa YacTtora HMMIYJIbCOB OT HETo
coctaBisier 60—80 B MuHyTy. DTOT y3en mepenaer Bo3OyxkJeHue Ha mnpexacepaus. Ot ysna Kuca-
dnexka HMMIYJIbCHl IMEPEJAIOTCS Ha MPEICepAHO-KENTyT0UKOBBIN y3en (Amodda—TaBapsl), KOTOpHIA
HaXOAMTCS B BEPXHEH YaCTH MPaBOM MEAOKETYIOUYKOBOM neperopoaku. OH BOCIPOU3BOAUTH UMITYJIBC C
gactotoir okoio 40-60 B muHyTy. OT mpeacepaHO-KeTyT0YKOBOTO y3Jia OTXOAWT TPEICepIHO-
KEITyJ0UKOBBIN My4oK(Imydok ['uca). OH uaeT B MeAOKeTy 104KOBOM MTEPErOPOAKE U pa3AesieTcs Ha JIEBYIO
U TpaByH0 HOXKH IpEeACEepAHO-KETYIOUYKOBOrO IMydka (HOXKKM IMydka ['Hca), KOTOpble B MHOKapie
KEJTyJ0YKOB 3aKaHYMBAIOTCS B BUJIE TOHKHX BOJIOKOH (BoJioKHa IlypkuHbe).

[TpoBoasmas cuctema cep/ua no3BoyiseT eMy (pyHKIHOHUPOBATh OTHOCUTEIHLHO aBTOHOMHO.
HepBHble U ryMopalibHble BIMSHUS Ha OpraH JIMIIb KOOPAWHUPYIOT pabOTy HMpOBOJIsIIEH cucTeMbl. B
Clly4ae MOBPEKICHMS Y3JI0B U ITyYKOB IIPOBOJAIIEH CUCTEMBI BOSHUKAIOT APUTMHH.

Bonpochl K IpakTHYECKOMY 3aHATHIO

1. [Ipomiecc kpoBooOpamieHus: - OMNpeNeieHUe; CTPYKTYpPhI, OCYIIECTBISIONIAE MPOIECC
KpOBOOOpaIieHus

2. (DYHKI_[I/IOHaJ'H)HI)Ie prrIHI)I COCY}IOB. CI/ICTeMa MI/IKpOHI/IpKy.]'IﬂHI/II/I. CTpOGHI/Ie CTCHKHU COCY}IOB

3 Kpyru xpoBooOpammenust: GpyHKIIHMOHATHHOE 3HAYCHHUE, COCYIbI

4, Cepare: pacmnoiokeHHe, CTPOCHHE, MPOESKIHSI CTPYKTYP Ha MOBEPXHOCTh TPYTHON KIETKH

5 Kamepsl cepama, oTBepCTHs, pacHoiOKEHHE W CTPOCHHE KJIAMAHOB, MPUHIUIN PalOTHI,



IIPOEKILINS

6. CTtpoeHne CTeHKH cep/Ilia: pacioyiokeHue, cTpoenue, GpyHkuu cinoeB. CTpoeHue nepuxkapaa.
1. Cocyapl 1 HEPBHI cep/iia. 3HaYCHHE KOPOHAPHOTO KPOBOOOpAIIEHUS

3agaHus K NIPAKTHYECKOMY 3aHATHIO

1. Brimonnenue pucynka-cxemsl «Kpyru kpoBooOpareHus»»

2. 3anonHeHne Tabaubl « XapaKTepUCTHKA CTPOCHHS KaMep Cepiia»

3. Boinonnenue pucynka-cxemsl «CTpoeHue cepama»

4. Pewmmwrs TecT:
1.Cepatie — 3TO MOJIBIA MBIIIEYHBIN OpraH, pacrojaraeTcs B IpyAHOMN MOJOCTH B ...
A) B HIDKHEM OTJIeJIe NIEPEIHEro CpeIOCTeHUS
b) B BepxHeM oTjene nepeiHero CpeloCTeHUs
B) B nepennem otelne nepegHero cpeaoCcTeHus
I') B 3agHeM oTene nepeIHero CpeoCcTeHus
2. Macca cepaia paBHa:
A) 250-300rp. B) 200-300rp.
b) 250-350rp. I') 200-300rp.
3. Kak Ha3bIBaeTcs nepeiHssi HIOBEPXHOCTh CEpILa:
A) nerounas B) rpyaunHo-peGepHast
b) cpenocrennas I') nmadparmanpHas
4. Kak Ha3biBaeTcs 000JI04Ka, COCTOSILAs U3 SHIOTEIMS, CJIOS 31aCTUYECKUX BOJIOKOH U IIIaJIKMX
MBIILIEYHBIX KJIETOK:
A) snpokapn B) nepukapn
b) snukapn I') muokapn
5. Kak Ha3bpIBaeTcs KjamaH cepila, KOTOPbIA HAXOAUTCS MEXIY IPaBbIM IPEACEpAUEM U MPABBIM
KEITyJOUKOM:
A) onHocTBOpuYaThIif B) 1ByXcTBOpUATHIH
b) TpexcTBopuartslii I') momynyHHBIH
6. Kak Ha3pIBaeTcs HapyKHBIN CJION nepukapaa:
A) pubpo3HsIii nepukapa B) nucrok nepukapaa
b) ceposnsiii nepukapa ') snnokapa
7. Kenynouku pa3ieneHbl MEKKEITyA0UKOBOM MePeropoAKoi, U3 IPaBOro BIXOIUT JIETOYHBINH CTBOJI
U UMEET:
A) 2 coCcOYKOBBIE MBITIIBI B) 4 COCOYKOBBIE MBIIIIIBI
b) 3 cocoukoBbie Mk [') 1 cOCOUKOBYIO MBIIIITY
8. HepBrl, MHHEpBUpYIOIIME CEPIALE, TOPMO3SLIUE CEPIACYHYIO [EATENbHOCTh, IOHMKAIOLINE
B030yIMMOCTb U TPOBOAUMOCTH HAa3bIBAIOTCS:
A) metacuMmatudeckumu B) mapacumnaruueckumu
b) cumnaruueckumu I') comatnueckumu
9. IIpoBenenune BO30yXICHUSI IO BOJIOKHAM CEPJICUYHOMN MBIIIIIBI HA3bIBACTCSA:
A) mpoBoaumocTs B) pedpakrepHocTb
b) Bo3Oynumocts I') cokpatumocTthb
10. KoanuecTBo KpoBH, BEIOpackiBaeMoe cep/ilieM 3a 1 MUH. Ha3bIBaeTCs:
A) MuHYTHBII 00beM B) cucronuueckuii o00bem
b) auacronuueckuit o0bem I') u3rnanme Kpos

2 cemecTp



IIPII 20. U3y4eHnne 3BYKOBBIX SIBJIEHUI1, MeTO10B 00c/ieq0BaHus padoThl cepana. U3yuenue
peryasinuu padoTsl cepana, 0003HAYCHNH Ha JJIeKTPOKapauorpaMmme
Teopernueckas 4acTb

Cepie4yHO-COCYTUCTON CUCTEME OTHOCUTCS CEPALIE U COCYABI.

ApTepun — 3TO COCYIbl HECyIIME€ KpOBb OT ceplla K opraHaMm. ApTepud OOJIBLIOTO Kpyra
KpOBOOOpAIIeHHs HECYT apTepUAIbHYIO KPOBb, a MAJIOT0O Kpyra — BEHO3HYI0 KpoBb. Camasi KpyIHas apTepus
- 370 aopra. CaMble MENKHUE apTEPUH HA3bIBAIOTCS apTeproiibl. CTEHKA apTepUil COCTOUT U3 3 CIIOEB:

BHYTPEHHAA 000JI0UKa,

cpennsisi 000s0uKa (TJ1ajiKasi MbIllIeYHasi TKaHb),

HapykHas 000Jo04YKa. Mexay CIosMH CTEHKH HaxXOIATCs dJacTU4eckue MemOpanbl. BeHbl — 310
COCY/IbI, HECYII[I€ KPOBb OT OPraHOB K cepiy. BeHsl 60b110ro Kpyra KpoBOOOpaIieHus: HECYyT BEHO3HYIO
KpOBb, @ MaJIOro Kpyra aprepuanbHyto. CaMble MeJKHE BEHbl Ha3bIBatOTCS BeHYJIbl. CaMasl KpyllHasi BeHa —
HIKHSS ToJ1asi. B cTeHke BeH OTCYTCTBYIOT AJlacTHUECKHEe MeMOpaHbl. BeHbl KOHEUHOCTEH UMEIOT KJIallaHbl,
MPEMSITCTBYIONIUE 00OpaTHOMY TOKY KpoBHU. Kanmsipel — Menbuaiiiiiie KpOBEHOCHBIE COCY/IbI, YEpe3 CTEHKH
KOTOPBIX MPOXOJUT OOMEH BEILIECTB MEXIy KPOBbIO M TKaHsAMHU. Kpyr KpoBoOOpaiieH!s: — 3T0 3aMKHYyTast
CHUCTEMa COCYAOB, IO KOTOPHIM KpOBBH JIBIDKETCS OT cepAlla K opraHaMm u oOpatHo. bombmioit kpyr
KpoBooOpamienuss Havano: u3 neBoro jkeiynouka HaunHaeTcs aopra KoHel: 3akaHuMBaeTcss BEpXHEH H
HUKHEH IIOJIBIMU BEHAMHU B IIPABOM IIpeJicepInu. 3HaUe€HUE: JoCTaBKa KUCI0pO/ia OpraHaM U TKaHsIM. Maiblii
Kpyr KpoBooOpaiieHusi: Hauano: u3 mpaBoro »einyaodka HauyMHAETCs JIETOYHBIM CTBOJ. (JIenuTcs Ha 2
nerounbie aprepuu) KoHel: 3akaHYMBaeTCsl JErOYHBIMU BeHaMH(4 IIT.) B JIEBOM MpeAcepAnrd 3HAUYCHHE:
oOoraleHre KpoBU KHCIOPOAOM B Jerkux. 36 Cepile — Moiblii MBIIIEYHBIA OpraH KOHYCOBUIHON (hOPMBI
BecoM okouo 300 rpamm. PacnionokeHo ceplie B rpyIHOM NOJIOCTU B CPEAOCTEHUH 32 TPYIUHOM.

Otpenst:

1. ocHOBaHue

2. BepXylIIKa

Kawmepsr:

1. meBoe npencepaue

2. 1eBBIN XKey104eK

3. mpaBoe npejacepane

4. mpaBbIi KeEITyA0UYEK

Cepatie MOKPBITO OKOJIOCEPAECYHON CYMKON — IIEPUKAPA.

Crou creHku cepaua:

1. sHpOKapA

2. MHOKap/T

3. snuKap.

OxkonoceplieyHasl cymMKa HasbplBaeTca nepukaph. Kiamanbel cepiana — 3TO BBIPOCTBI 3HJOKapIa,
MPEMSATCTBYIOLINE OOPATHOMY TOKY KPOBH.

Paznnuatror knanassl:

1. moynyHHBIE (Y BBIXOJ1a @0PTHI U Y BBIX0JIa JIESTOYHOT'O CTBOJIA)

2. cTBOpYAThHIE

3) nBycTBOpUaTHIi (MUTpAIbHBIN, JIEBbII ATPUOBEHTPUKYJISPHBIN)

4) TpexcTBOpYAThIl (TPUKYCHUAANbHBIN, NpaBbli aTPUOBEHTPHUKYNApHBIA) Llukn cepaednoit
nearenbHoCcTH: 1. cucrona npencepauid 0,1 cek. 2. cucrona xkemyaoudkoB 0,3 cek. 3. nmactona 0,4 cek.
Cepneunas mbllina obiiajaer aBToMaTHel. ABTOMAaTHsI — 3TO CHOCOOHOCTh MHUOKapJa COKpaIlaThbesl MOA
JefiCTBHEM UMITYJIbCOB, BOSHUKAIOIINX B caMoM cebe. «Boaurenem» cepZiedHOro putMa siBisieTCs CHHYCHBIH
y3en. CHHYCHBIN y3€1 SIBISETCS. OCHOBHBIM 3JIEMEHTOM B IPOBOAsIIEH cucreMe cepaua. K Hel Taxke
OTHOCSITCSI aTPUOBEHTPUKYJISIPHBIN y3€ll, My4ok ['uccca, Hoxku mydka I'ncca, Bonokss Ilypkunbse. Aopra n



€€ BETB

u Aopta — camasi KpynHasi apTepus O0JIbIIOro Kpyra KpoBooOparenusi. Haunnaetcs aopta u3 JieBoro

KEITy10UKa.

UHTEPB

cepaua

cocyau

10.

Bonpockl K IpakTHYeCKOMY 3aHATHIO

1. DNEeKTpUYECKHE SBJICHHUS B CEPJIE, WX PErucTpamus. DJIEKTpoKapauorpaMma — 3yOIbl,
aJIpl

2. 2. ®U3MOJIOTMYECKUE CBOMCTBA CEPACYHOMN MBIIIIIIBI

3 Cepnevnslii UK, €ro (a3bl, MPOAOHKUTEIBHOCTD U XapaKTEPUCTHKA

4. Bremnue nposiBiieHus cepAcUYHON AEATENbHOCTH: CEPACYHBINA TOJIYOK, TOHBI CEPALIA

5 ®dakTopsl, 00yCIaBIMBAIOIINE 3BYKOBbIC sIBJICHHUS B cepjue. [lepkyccusi m ayckylbTaius

6. Perynsuus nesTenpbHOCTH CEpALa: MECTHBIE M LIEHTPAIbHBIE MEXAHU3MBbI, CEPIEYHO-
CTBIM LICHTP

3ajaHusA K NPAKTHYECKOMY 3aHATHIO

1. Brimonnenue cxembl-pucyHka «IIpoBonsias cucrema cepaua»

2. 3anonHeHue Ta0IULbl «XapaKTepUCTUKA (a3 CepACUHOrO LKA

3. ITonroroBka coobuienus «MeToJ 3IeKTpoKapAuorpapuiny

Pemnts Tecrt:

Cepaie — MoJbIi YeThIpeXKaMepHBIH MBIIICYHBIH OpraH, UMeeT (Gpopmy:

A) HenpaBuiIbHOM Tparenuu B) konyca

b) kaprounoro cepaua I') uunuuapa

Macca cepaua paBHa:

A) 0,4 - 0,5% ot maccel Tena B) 0,3 — 0,5% ot macchl Tena

b) 0,4 — 0,6% ot maccel Tena I') 0,25 — 0,3% ot macchel Tena

Kak Ha3pIBaeTcs 3a/1HsA OBEPXHOCTh CepALa:

A) nerounas B) rpyaunHo-peGepHast

b) cpenocrennas I') nnadparmanpHas

Kaxk nHa3siBaetcst 060s104Kka, 00pa3oBaHHas TUIOTHOW COCTUHUTEIBLHON TKAHBIO:

A) snukapn B) muokapz

b) sanokapa I') mepuxapn

Kak HaspiBaeTcs kiamaH cepala, KOTOPBI HaxOOUTCS MEXKIY JIEBBIM IPEICEPAUEM M JIEBBIM
KEITyJOUKOM:

A) onHocTBOpuUaThIii B) TpexcTBopuaThIit

b) nByxcTBopuartslii I') momynyHHBIIH

Cepalie MeeT OKOJIOCEPICUHYI0 CYMKY, KOTOpasi Ha3bIBaeTCsl:

A) nepukapa B) snnokapa

b) muokapn I') snukapn

XKenynouku pasaeneHbl MEAOKETyJ0UKOBOI MEPEeropoKkoi, U3 JIEBOTO BBIXOIUT a0pTa U UMEET:
A) 1 cocoukoByto MbIiy B) 3 cocoukoBbie MBILIIIBI

b) 2 cocoukoBbie MbIIIIbI [') 4 COCOUKOBBIE MBITIIIHI

HepBsl, nHHEpBUPYIOLIUE CEPALE U UAYIIUE OT BEPXHUX CETMEHTOB CIIMHHOI'O MO3Ta U YCHUJIMBAIOIINE
CEpACYHYIO ACSITEIbHOCTD HAa3bIBAIOTCSA:

A) mapacumnaruueckuMu B) cumnaTuueckumu

b) meracumnaruyeckumu ') comaTnueckumu

CoxkpallieHre Kely104KOB U Mpeicepinii Ha3bIBaeTCsl:

A) cucroinoit B) cokpatumocTsio

b) auacromnoii I') BO30yAMMOCTBIO

KonnyecTBo kpoBH, BEIOpackiBaéMoO€ MPHU COKPAIIEHUH cep/illa Ha3bIBACTCS:



A) MuUHYTHBIH 00beM B) cucronmueckuii 00bem
b) nuacronuueckuii I') u3rnanue KpoBu

IIPII 21. U3yuyenue Tonorpadgum yacre aopThl M ee KPYNHbIX BeTBeil. U3yuenue obJ1acreit
KPOBOCHa0KeHUsI BeTBeil aopThl. U3yueHue apTepuii Majoro kpyra
TeopeTnyeckas 4acThb

Aopta u e¢ BeTBU AopTa — caMasi KpyIHasi apTepusi 00JIbIIOro Kpyra KpoBooOpaiueHus. Haunnaercs
aopTa U3 JIEBOT'O JKEITyI0UKa.

OTtaensl aOpTHI:

1. Bocxopsas aopra

OT Hee OTXOAAT KOPOHAPHBIE aPTEPHU, KPOBOCHAOKAIOIINE MHUOKAP/I.

2. lyra aopThl KpOBOCHA0XKaeT OpraHbl TOJIOBBI, IIEH, BEPXHUE KOHEYHOCTH OTXOJAT OT JYT'H a0PTHI
IUIEYETOJIOBHOM CTBOJI, JIeBas 001asi COHHAsl apTepHs, JieBask MOAKIIOUNYHAS apTepusl.

3. Hucxopsmas aopra. a) rpyiHas aopTa KpOBOCHA0)KaeT CTEHKHM M OpraHbl I'pyIHOW KJIETKH. 0)
OploIIHas aopTa KPOBOCHAOKACT OpraHbl M CTEHKU OproliHoN mosoctu. Hucxonsmas aopra aenutcs Ha
IIPaBYIO U JIEBYIO OOIIME MO/B3JOLIHbIE APTEPHH

O6mas connas aprepust O011as COHHast apTepusi TPOXOAUT IO OOKOBOM MOBEPXHOCTH 1I€H, HA YPOBHE
BEPXHEIr0 Kpas LIMTOBUIHOIO Xpslla oOliasi COHHas apTepus JENUTCA HAa HApY>KHYIO COHHYIO apTepUIO U
BHYTPEHHIOIO COHHYIO apTeputo. BHYTpeHHssI COHHasl apTepus BXOJIUT B MOJOCTh Yeperna, KpOBOCHAa0XKaeT
rojioBHOM M03r. HapyxHasi coHHast apTepusi KpOBOCHA0KaeT OpraHbl TOJIOBBI U e . ( JIIeBasi apTepusl,
S3bIYHAs apTEPHsl, BEPXHsS LIUTOBUAHAS apTepHUs, 3aTbJIOYHAS apTepusi, ITI0OTOYHAs apTepHUsl, TOBEPXHOCTHAS
BUCOYHasl apTepusi, BepxHeuentocTHas apTepus) [loaximounynas aprepus. OTXOIUT OT JyT'M aOpThl cieBa U
OT IUIEYEroJIOBHOTO CTBOJA cmpaBa. llojkmrounyHas aprepus — IMOAKPBUIbIIOBAs apTepus — IuledeBas
apTepusi — Jy4yeBas M JIOKTeBas apTepuss —JaJOHHbIE Ayr'M —TaiblieBble apTepuu. ['pyaHas aopta
[IpoxoauT B rpyaHoii mosoctu. OTAAIOT NPUCTEHOUYHBIE U OpraHHble BeTBU. [IprcTeHounble apTepun

1. MmexxpebepHbie apTepun

2. BepxHHUE AuadparmMalibHble apTepun

OpranHsle apTepun

| .munieBoIHBIE apTEPUU

2.CpEeIOCTEHHBIE APTEPUH.

3. OpoHXHaNbHbIE apTEPUU

4.mepukapauaIbHbIE apTEPUH

bpromnas aopra I[Ipoxoaut B OpromHoil monoctu. OTHaeT NPUCTEHOUYHBIE M OpraHHbIE apTEepPHH.
[IpucTenounsle apTepun:

1. Huxuaue nuadparmanbHble apTepun

2. [losicHnuHble apTepun

Oprannsie aprepun: 1. [lapasle aptepun 1. modyeuHble apTepuu 2. HAANOYEUHUKOBBIE apTepuu 3.
SMYKOBBIE (IMYHUKOBBIEC apTEPUH) apTEPUH 2.

Henapubie aprepuu 1. upeBHbI CcTBON 2. BepXHsisl OpbDKeeuHasapTepus 3. HIDKHAS OpbDKeeyHas
aprepuss OOmass mnozap3gomiHas aprepus OOmas MOAB3IOLIHAS apTepHs JEJIUTCS Ha HAPYXHYIO H
BHYTPEHHIOIO MOB3OIIHbIE apTepuH. BHYTpeHH:s OAB3101IHAS apTepHsi KPOBOCHA0KAET OPTraHbl U CTEHKU
taza. HapyxHnas nonssnomHas aprepus— OeApeHHas apTepusi— MOJKOJEHHAs apTepus —> IMEpeaHss U
3a]iHsAg OoJbIINe OeplOBbIe apTEPUN —apTEPUU CTOTIHI.

Bonpochbl kK NpakTHYECKOMY 3aHATHIO

1. Cocypl 607b1I0T0 Kpyra KpoBooOpaieHus. AopTa - OT/elbl, apTEPUU, OT HUX OTXOASIINE

2. ApTepHH 1IeU U TOJIOBBI: 00JIACTH KPOBOCHAOKEHUS

3. ApTepun BEpXHUX U HKHUX KOHEUHOCTEH, Taza: pacnojaokeHne, 06JacTi KPOBOCHA0KEHUS



4. Cocyapl Majoro Kpyra KpoBooOpaIieHus, MEXaHU3M KPOBOCHAOKEHUS JTETKUX
S. KpoBooOparmienue miona
3agaHus K NIPAaKTHYECKOMY 3aHITHIO
1. BeInonHeHue CXeMbI-PUCYHKA «MAJIOr0 KPyra KpoBooOpaleHus»
2. Pemuts TECT:
1. HazoBuTe yacTh cepAua, U3 KOTOPOM BBIXOAUT aopTa.
A) U3 neBoro xemyaouka; + B) u3 neBoro npencepaus;
b) u3 npaBoro xenyaouka; I') u3 npaBoro npeacepaus.
2. HazoBute camyro JUIMHHYIO 4acTb aOPTHI.
A) BocxoJs111ast 9acTh;
B) nyra;
B) Hucxopgsmas yacts. +
3. HazoBuTe caMylo KOPOTKYIO 4acTb aOPTHI.
A) BocxonsIas yacTh; +
b) nyra;
B) Hucxozsmas yacts.
4. I'pannua Mex1y rpyJHON U OpPIOLIHON YacTHU aOPThI PAcloIOkKeHa Ha YPOBHE ...
A) ... I rpynHoro no3BoHka
b) ... nmadparmer; +
B) ... I — Il nosiCHU4YHBIX TO3BOHKOB
I') ... IV nmosicHuyHOTO TI03BOHKA
M) ... KpecTIOBO-110/IB3/I0IIHOTO COETUHEHUSI.
5. Ha3oBuTe ypoBeHb, Ha KOTOPOM a0PTa JEIUTCS Ha 00IIMe KIIyObl apTepHH.
A) XII rpy1HO# TO3BOHOK;
b) I mosicHMYHBII 103BOHOK;
B) Il — III mosicHYHbBIE TO3BOHKH;
I') IV nosicHu4HBII MO3BOHOK; +
J1) KpecTIOBO-TI0/IB3/I0IIIHOE COEMHEHHE.
6. HazoBuTe 4acTh aOpThI, OT KOTOPOH OTXOJAAT BEHEUHBIE APTEPHUH.
A) Bocxoadmias aopra; +
b) nyra aoptsl
B) OpromHas yactb aOpThI
I') rpyaHas 4acth aopTh
J1) oOrast moIB3/101IHAST apTEPHSL.
7. Bo1ObepuTe BEpHBIH MOPSAIOK OTXOXKICHUS apTepUid OT JyTH aOPTHI.
A) Ie4eroIoBHOM CTBOJI — JieBas MOJKIIOYMYHAs apTepHsl — JieBast 00111asi COHHAsl apTepus;
b) neBast o011ast coHHast apTepusi — JieBast MOAKIIOUUYHAS apTepHsi — IJICUEroJI0BHOM CTBOJ;
B) mutederonoBHOI cTBOJ — JeBas o0I1as COHHas apTepus — JIeBasi NOJKIIOUNYHAs apTepust; +
') neBas moAKIIOYMYHAs apTepusi — IJICYETOJIOBHOM CTBOJI — JieBast 00Iasi COHHAs apTepus;
J1) neBast NOAKIIOUNYHAS apTepUsi — JieBasi 001asi COHHAsl apTepUsi — IJICUETOJIOBHON CTBOJ.
8. Ha3oBuTe ypoBeHb, Ha KOTOPOM IIJICUETOJIOBHON CTBOJ JIEMUTCS Ha MPaBYyl0 OOIIYI0 COHHYIO U
MOJKJIIOUNYHYIO apTepUH.
A) noabsI3bIuHAs KOCTh;
b) BepxHuit Kpail LIUTOBUIHOTO XpsILa; +
B) xpaii HrkHEH yentocTH;
I') rpy IMHHO-KJIIOUNYHOE COETUHEHMUE;
J1) BHeIIHUE OCHOBaHUE yeperna.



9. HazoBute ypoBeHb, Ha KOTOPOM OOIlasi COHHAsl apTepus ACIUTCS HAa BHELIHIOI W BHYTPEHHIOIO
COHHYIO apTEpHIO.

A) moabsA3bI9HAS KOCTD;

b) BepxHuii kKpail IMTOBUIHOTO XpsIIa; +

B) kpaii HIKHEH YenoCcTH;

I') rpy AMHHO-KIIIOYMYHOE COCINHEHHUE;

J1) BHEIlIHUE OCHOBaHUE yeperna.

10. imeet 1 BHYTPEHHSISI COHHAsl apTEpUs BETBU K BXOXKJICHUIO B [10JIOCTH ueperna’?

A) na; b) HET. +

11. Ha3oBuTe KOHEUYHBIE BETBU Hapy>KHON COHHOI apTepuu.

A) BepxHss IIUTOBUHAS apTEPUS;

b) 3aTpuiounas aprepus;

B) nunesast aprepus;

') moBepxHOCTHAs BUCOYHAsI apTepHst; +

J1) BepxHeuentocTHas apTepus. +

12. Ha3oBuTe KOCTB, 10 KOTOPOW BHYTPEHHSS COHHAsl apTepUs IPOXOJUT B IOJIOCTh YEpPETa.

A) KIMHOBUIHAS; I') peweTyaras;

b) 3aTbutounas; 1) noGoBas.

B) Bucounas; +

13. Ha3oBuTe BeTBU BHYTPEHHEN COHHOI apTEpUU.

A) ouHnas aptepus; +

b) 3arbutounas aprepus;

B) s13p1k0OBast aprepus;

I') nuneBas aprepus;

J1) nepenHss U cpeHss MO3TOBbIE apTepuu. +

14. HazoBuTe BETBM BHYTPEHHEH COHHOM apTepuu, NMPUHUMAIOIIME y4acTHE B KPOBOCHAOKEHHH
rOJIOBHOT'O MO3ra.

A) nepenHsis MO3roBasi apTepus; +

b) nepenusis u 3a1HsA5 COEAMHUTENbHBIE apTepuy; +

B) ocHoBHas aprepus;

I') 3agHssa MO3roBas apTepus;

M) cpeansist Mo3roBas aprepusi. +

15. HasoBure BeTBH, OOECIEUMBAIOIIME CBSA3b MEXAY BHYTPEHHMMH M BHEIIHHUMU COHHBIMH
apTepUsIMHU.

A) ouHas aprepus; +

b) noBepxHOCTHas BUCOYHAs apTepUs;

B) s3bikOBas aprepusi;

I') nuueBas aprepus; +

J1) nepenHsAs U CpeHss MO3TOBBIE APTEPHUH.

ITPII 22. Aprepuu ro10BHOro mo3ra. I'o/10BbI M 1eH. ApTepuu BEPXHUX KOHEYHOCTel
TeopeTnyeckas 4acThb
ApTepuH roJioBblI M LIEH
OO0wmasi COHHas 1ENUTCA Ha COHHbIE HAPYKHYIO M BHYTPEHHIOIO.
HapyxxHas coHHasi apTepyM JaeT BETBU: BEPXHIOK IIUTOBHUAHYIO, S3bIYHYIO, JHUIIEBYIO, BEPXHIOIO
YENIIOCTHYIO, MOBEPXHOCTHYI0 BHCOYHYI0 (KOHEYHBbIe COCYIbl), 3aJHIOI0 YIIHYI0, 3aTbUIOYHYIO,
BOCXOJSIINYI0, ITIOTOYHYIO, TPYANHO-KIIOUNYHO-COCLEBUIHYIO.



BHyTpeHHsis cOHHAas (Uepe3 COHHBIM KaHall) AEJIUTCS: IVIa3HUYHAs, NEpelHss MOo3roBas (MEXIy
HUMHU TIEPEIHSASl COECIUHUTENIbHAsA), CPEIHSAs MO3roBas (JaeT 3aJHIOI COEJUHUTENBHYIO), apTepHUH
COCYMCTOTO CILIETEHUS.

IMoaknouM4HasE apTepys 1aeT BETBU: a) HO3BOHOYHAS HJIET uepe3 00JIbIIOE 3aThIIIOYHOE OTBEPCTHUE
B NOJIOCTh 4yepena. [103BOHOYHBIE COETUHAIOTCS B Oa3UIIIPHYI0, KOTOpas JENUTCS Ha 3aJHUE MO3IOBbIE U
o0pa3yeTcs BWUIM3MEB KPyr M3 aHACTOMO30B O) BHYTPeHHsisl TPyJHAas B) WIUTO-LIEHHBbINA CTBOJ T)
pedepHoO-1IeHHbII CTBOJ /1 )IIONepeYHasi apTepPUH HIeH.

[TonxitounyHasi NEpexXoaAUT B MOAMBIIIEYHYIO , OHA 1aeT BETBH:

a) JaTepajbHYIO IPYIHYIO

0) rpyAMHO-aKPOMHUAIbHYIO

B)IOJIONATOYHYIO.

[TonMplieyHast  MpPONOJDKAETCS B IJIEYEeBYHO, OHA  JAa€T  BETBb 3aJHIOI0  ILIe4YeBYI0. 3aTEM
JeTUTCS Ha JIOKTeBYI0 M JydeBYI0. JIokTeBas M JyuyeBas 0OpasyloT AYrH IIOBEPXHOCTHYH H
riayookylo. I'mybokass nayra naeT S NACTHBIX apTepHii, KOTOpbIE [ENATCS Ha iBe MaJjblieBble (COOKY
nayibleB). Ha koH4YMKe najbueB KanuLIsIpbl.

BOl'[pOCbI K MPAKTHIE€CKOMY 3aHATHIO

1. Cocyapl 00JBIIOTO KpyTa KpOBOOOpAIeHHs. AOpTa - OTAEIBI, ApTEPUH, OT HUX OTXOSAIINE
2. ApTepuu 111e€U U TOJIOBbI: 00J1aCTH KPOBOCHAOKEHUS

3. ApTepun BEpXHHUX U HUKHUX KOHEUHOCTEH, Ta3a: pacloioKeHHe, 00J1aCTU KPOBOCHAOKEHUS
3agaHus K NPAKTHYECKOMY 3aHITHIO

1. Brinonnenue pucynka-cxemsl «OTiensl aOpThI, BETBU U 00JIaCTH UX KPOBOCHAOKEHUSD)

2. IToaroroBka coodmenus «OcoOEHHOCTH KPOBOOOPAIIIEHHUS 17101

ITPII 23. Aprepuu HMKHUX KOHEYHOCTel, TPy/AHOM 110JI0CTH, OPIOIIHO MOJIOCTH, Ta34,
00J1acTh KPOBOCHA0KEHHS.
Teopernyeckas 4acThb
ApTtepun OpIOIIHOM MMOJIOCTH
[TapueranbHble : a) HUXKHSS quadparMaibHas 0) 4eTblpe MOSICHUYHbBIE apTepUU
BucnepanbHble apTepuu : a)napHble 0)HemapHble
[TapHble apTepun: a)HajamouyeyHble O)MOYEUHBbIE B) CEMEHHUKOBBIE (SIMUKOBBIE U SUYHUKOBBIE )
Henapnsle apTepun: a)upeBHBIM cTBOJ, 0) BepXHsis OpbDKeeuHas , B)HIDKHSAS OpbhkeeuHast
UpeBHblil cTBOM JuInHONW 1-2 cM. pacnosoxeH Ha ypoBHe 12 rpyaHoro no3BoHka. BetBu: a)oOmas
MeYeHouYHas, 0)JieBast )KeJIyJ0YKOBasi, B)CEIe3CHOYHAs
Bepxusas OpwppkeeuHass aprTepust jgaer BeTBU: 15-20 KHIIEYHBIX, MOJB3AO0LIHO-CIICTIOKHUIIICYHBIE,
IIpaByIo0 000JJ0YHYI0, CPEIHIOK 000/I0UHYI0, MOPKETYI0UHO-/IBEHAJIIaTUIIEPCTHYO.
HwxHsist OppikeedHast 1aeT BETBU: a)lieByl0 000704YHYyI0, 0) 2-3 CUTMOBHUHBIE, B)BEPXHIOIO
MPSIMOKHILIEYHYO.

Bprominas aopra Ha ypoBHE 4 MOSICHUYHOTO IMO3BOHKA AeauTcs (OudypKaiys) Ha JBe 00IIHe M0AB3/I0IIHbIE
apTepHuH, KOTOPbIE HA YPOBHE KPECTIIOBO-TIOIB3I0IIHOTO COUJICHEHMSI AEIATCS Ha BHYTPEHHIOIO U HAPYKHYIO
MIOJIB3JI0LIHYIO apTEPUIO.

ApTepun Taza U1 HIKHUX KOHEYHOCTEH

BHyTpeHHss MoAB3A0UIHAS 1a€T BETBU:

l.mapueranpHbIe: a) SITOAMYHBIE BEPXHSSI U HUKHSIS 0)I0/IB3/I0IIHO-TIOSICHUYHAS B) 3alMpaTeIbHAs

2.BUCLIEpAJIbHBIE: a) CPEHSS U HIKHSS IPSIMOKHILIEYHbIE 0) MOYEMy3bIPHBIE B)K ITOJIOBBIM OpraHaM -
MaTOYHBIE U MY’>KCKHM I10JIOBBIM OpraHam



Hapy»xHas noaB3nomiHas gaeT BETBU: a)apTepUM NEpPENHEN CTEHKH >kuBOTa . [Ipoiing mox maxoBoi
CBSI3KOHM Hapy»XHas MOJB3IOIIHAS apTepHs MOy4yaeT Ha3BaHHe OeIPEHHOM apTepHH.

benpennas aprepusi 1aeT BETBH: a) K EPEIHEH CTCHKE )KUBOTA 0) K HAPY>KHBIM MTOJIOBBIM OpraHaM B)
NIyOOKYI0 apTepuro oemnpa

benpennas aprepusi nepexouT B MOJKOJICHHYIO apTEPHI0, KOTOpasi JaeT MSATh KOJIEHHBIX apTepHil.

[lonkonennast  aprepust BBl W3 MOJAKOJCHHOW  SMKH  JEJUTCS Ha a)lIepe/IHIO0
00JIBIIIE0EPIIOBYIO, OHA HJET ThUI CTOIBI - THUIBHBIC apTepuu 0)3aaHI0K0 00JbIIEOEpIIOBYIO, OHA HIIET Ha
MOJIOIIBEHHYI0 ~ TIOBEPXHOCTh  CTOIIBI -TIOJIOIIBEHHBIE ~ MEAMajbHAass W  JjartepanbHas. OT 3aaHel
00b11e0epIIOBON OTXOAUT MasioOepLIoBast apTepHsl.

Ha xoHuMKax nanbIeB 00pa3yroTcs aHACTOMO3bI MEXKIy apTEPHIMU.

BOl'[pOCLI K IPAKTUHIE€CKOMY 3aHATUIO

1. ApTepuu BepXHUX U HUKHUX KOHEUHOCTEH,

2. ApTepuu Taza: pacroyiokeHue, 001acTu KpOBOCHAOKEHUS

3anaHus K NPAKTHYECKOMY 3aHATHIO

1. Brinonnenue pucynka-cxemsl «OTiensl aOpThl, BETBU U 00JIACTH UX KPOBOCHAOXKEHUS»
2. [ToaroroBka coobmenus «OCOOEHHOCTH KPOBOOOpAIIICHHUS »

ITPII 24. U3yuyenue Tonorpaguu BepxHei 1moJioii BeHbl. U3yueHne 0TTOKa BEeHO3HOH KPOBH OT
r0JI0BHOI'0 MO3ra, 0co00eHHOCTH. BeHbl BepxHHUX KOHeuHocTel. M3yueHue 00.1acTH 0TTOKA KPOBH B
KpPYIHbIE IPUTOKH 3TUX BeH. M3y4yeHne BeH MaJIOro Kpyra

Teopernyeckasi 4acThb

Benbl coOuparoT KpoBb OT OpraHoB M HeCyT K cepAly. CTEHKH UX TOHBIIE U MEHEE 3JIaCTUYHBI,
4yeMm y aprepuil. JIBM>KeHHE KPOBH 110 3TUM cOCyAaM OOYCIIOBJIEHO MPHUCACHIBAIOLINM JIEHCTBUEM Ceplla U
IpyJIHOM IOJIOCTH, B KOTOPOH BO BpeMs BJ0Xa 00pa3yercs oTpuuareiabHoe AaBiaeHue. OnpeaencHHyo poib
B TPAHCIIOPTE KPOBU UIPAIOT TAK)KE COKPALLIECHHS OKPYIKAIOIIKUX MBILII] U TOK KPOBH. . B CTEHKaX BEHO3HBIX
COCYJIOB MMEIOTCS KJIalaHbl, MPENATCTBYIONNE 00paTHOMY (B MIPOTHUBOIIOJIOKHOM OT CEp/illa HalpaBIeHUN)
nepeMeIeHno KpoBU. BeHbl OepyT Hayallo OT MENKHX pa3BETBIEHHBIX BEHYJ, KOTOPbIE B CBOIO OYEpEb
HAUMHAIOTCS OT CeTH KalmWUIIpOB. 3aTeM OHU cOOHMparoTcsi B Oojiee KPYIHBIE COCYAbI, 00pasyloliue B
UTOre KPYNHbIe MarucTpajibHble BeHbl. [10 4ncily KpyMHBIX BEHO3HBIX COCYA0B BEHBI OOJBIIOTO Kpyra
MOAPA3ACIIAIOT HAa YETHIPE OTACIBHBIE CUCTEMBI: CHCTEMAa BEHEYHOI'0 CHHYCa; CHCTeMAa BepXHeH I0JI0OH
BEHbI; CHCTEMa HUKHEH M0J10¥ BeHbI; CHCTEMA BOPOTHOM BEeHbI.

BepxHusisi moJsiasg BeHa JUIiHa 5-8 cM.00pa3yeTcs CIMSIHUEM JBYX IUIEYETOJIOBHBIX BEH.

Ils1eyerosi0BHBbIE BeHBI 00PA3yIOTCS CIMSHUEM MOAKIIOYUYHBIX H BHYTPEHHUX SIPEMHBIX BeH (
o0pa3yroTcsi yIiibl BEHO3HbIE). B miiederosioBHble BEHbI BIAJAlOT HMKHHME IMTOBUAHbIC U BHYTPEHHHUE
IPyAHbIE BEHBI.

BHyTpeHHsI1 sipeMHasi BeHa COOMpaeT KpOBb M3 IIOJOCTH Yepena, BEHAaMM: a) CHHYChI-
na3yxu (caruTTanabHble BEPXHUI U HIDKHUU, MIPSIMOH, MELEPUCTBIN, MIOIIEPEYHBIH,
CHUTMOBHJIHBIN) 0)IJ1a3HUYHbIE ,B) JAWIJIOMIHbIe BeHbl. BeHbl aHANOTMYHBIC apTEpUsSM: BEPXHSS
UM TOBH/IHAS, A3bIYHAS, JIULEBAsl, BEPXHSAS YEJIOCTHAsl, IOBEPXHOCTHASI BUCOYHAS, IJIOTOYHASA.

Hapyxnasa sipemHasi BeHa cOOMpaeT KpOBb W3 BEH : 3aJHASl YIIHasl, 3aThLIOYHasl, TPYAUHO-
KJIIOYUYHO-COCLIeBU/IHAsI, IepeAHsAs ApeMHas. Briajaer HapyKHas sspeMHasi BEeHa B BEHO3HBIN yTOJI.

IMoakrounyHass BeHa cOOMpaeT KpOBb OT BEH BepxHEW KoHeuHocTU. BeHbl riry0okme Bce
AQHAJIOTUYHBI apTepUsM BEPXHUX KOHe4YHOcTeW . Hayano BeH OT KOHYMKOB nanblieB. Ha3BaTe 3T BEHBIL.
Benbl mapHbie COIIPOBOXKIAIOT OJAHOUMEHHBIE apTepuu . Ha BepXHE KOHEUHOCTH €CTh MOAKOKHbIE BeHbI.



1. MenuajabHasi MOAKOKHASA BeHa (OCHOBHas) cobupaer KPOBb co
CTOPOHBI MH3MHIIA, NOJHUMAETCS BBEPX I10 MPEIUIEYBIO, IUIEYY M BIAJAacT B OJHY U3 IUICUEBBIX BEH.

2.JlaTepajibHasi NOAKOKHAS BeHA (TOJOBHAs) HAYMHACTCS CO CTOPOHBI OOJIBLIOTO TMajblia,
IIOJIHUMAETCs BBEPX U BIAAACT B IIOIMBIIICYHYIO BEHY.

3. B 10kTEBOM IMKE CpeAMHHAasi JIOKTeBasi BEHA JIJIsl BHYTPUBEHHBIX BJIMBAHUII.

Bensbl rpyaHoii kJeTkH. B BepxHIOIO MOJIyl0 BEHY BIIaJlaeT HemapHasi BeHa, coOuparoliast
KpPOBb OT CTEHOK M OpraHOB IpyJHOU monoctd. CieBa KpOBb OTTEKAET B J00ABOYHYIO M NOJYHENAPHYIO
BeHbI, B KOTOpbIC BII3Jal0 BEHBl MEXpeOCpHbIE W BHCLEPAJIbHBIE OT OPraHOB TPYJHON KIETKU

[TonynenapHasi BeHa Ha ypoBHE 7 TpyAHOTO O3BOHKA BIAaeT B HEMAPHYIO, KOTOpasi COOMpPAeT KPOBb
OT CTEHOK I'PYTHOH IIOJIOCTU U OPT'aHOB CIIPaBa.

Benbr 6onbmioro kpyra kpoBooOpamieHus. BeHbl — 3TO KPOBEHOCHBIE COCY[Ibl, HECYIIHE KPOBb OT
OpraHoB K cepauy. PaznuuaroT cucreMy BepxHeW M HUKHEW MOJIol BeHbl. BepxHss monast BeHa oOpa3yercs
IPU CIUSHUM IUIEYEroJOBHBIX BeH. CoOMpaeT BEHO3HYIO KPOBb OT OpPIaHOB TOJIOBBI, III€H, BEPXHUX
KoHeuHocTell. Kaxknas miedyerosnoBHas BeHa oOpasyeTcss HpU CIOUSHUM BHYTPEHHEH speMHOW W
HOJIKIOYNYHON BeH. BeHbl BepXHUX KOHEUHOCTEH. PaznnualoT mOBEpXHOCTHBIE U TIIyOOKHE BEHbI BEPXHHUX
KoHe4yHocTel. 38 [IoBepXHOCTHBIE BEHBI PACIIONIOKEHBI 10 KOKEH B BUJIE CETEH. Paznu4aroT MeauaibHyo U
JaTepalbHYIO MOAKOKHbIE BEHbI pyKU. [ TyOOKMe BEHBI JI€KaT PsIIOM C apTEPUSIMU, HAa3bIBAIOTCS TaK ke KaK
u aprepun. Kaxayroo apTepuio COlpoBOXKIAatOT 2 BEHbI-CIYTHHULBI. HukHss monas BeHa oOpasyercs mpu
CIIMSTHUM TIPAaBOW M JIEBOM OOMIMX MOAB3AOMIHBIX BeH. CoOMpaeT KpoBb OT HIKHUX KOHEYHOCTEH, CTEHOK
OpIOIIHO¥ MTOJIOCTH, TIEYEHHU U TAPHBIX OPTAHOB IPYAHOM MOIOCTH. OT HETTAPHBIX OPTraHOB OPIOUTHOM HOJIOCTH
KpOBb COOMpaeTcs B BOPOTHYIO BeHy. BopoTHas BeHa oOpa3yercsi NpH CIUSHUM CElIe3eHOYHOM, BEpXHeE
OpbDKeeyHOM M HUXKHEW OpbDkeeyHOW BeH. BXomuT uepe3 BopoTa B meuyeHb. BHYTpeHHssS MOJB3JOLIHAS
apTepusi coOMpaeT BEHO3HYI0 KPOBb OT CTEHOK UM OpraHoB Majioro ta3a. Hapy)kHas moJB3JOLIHAs apTepHs
coOMpaeT BEHO3HYIO KpOBb OT HWKHMX KOHeyHocTe. BeHbl HIWKHMX KOHeuHocTeil. Pasnnyaror
MOBEPXHOCTHBIE M TIyOOKHe BeHBbI. [loBepXHOCTHBIC BEHBI JIe)KAaT B BHUJE CETEH Mo Koxed. Pasmmyaror
OO0JIBIIYIO U MATYIO MOAKOKHBIE BEHbI HOTU. ['TyOOKHEe BEHBI JIexkKaT pSIOM C apTEPUSIMU MEXK]Ty MBbILIIaMHU,
Ha T'OJICHU KXy apTEPUIO CONPOBOXKIAIOT JIBE BEHBI-CITY THHIIBI.

Bonpocsl K IpakTHYeCKOMY 3aHATHIO

1. Cuctema BepxHell oJoi BeHbI: 00pa3oBaHKe, IPUTOKU, 00JIACTH OTTOKA KPOBH

2. BeHbl ronoBbI U 11€U, TPy THON KIETKH, BEpXHEH KOHEUHOCTH - 00JIaCTH OTTOKA KPOBU B HUX

3agaHus K NIPAKTHYECKOMY 3aHATHIO

1. BeimonHenue pucyHkoB-cxeM «OOpa3zoBaHME€ W NPUTOKM BEpXHEH TMOJOW BEHBI»,
«O0pa3oBaHMe U MPUTOKU HUKHEN 0JI0H BeHbI», «O0pa3zoBaHUe U IPUTOKU BOPOTHOW BEHBD)

2. CocraBiieHne cXxeM OTTOKa BEHO3HOM KpOBHU U3 PA3JIMYHBIX 00sacTel Ten

ITPII 25. Cuctema HUKHEH M0J10if BeHbI, BOPOTHOI BeHbl. U3yueHue 00,1acTH 0TTOKA KPOBH B
KPYIHbIe IPUTOKH 3THX BeH. BeHbI HUKHUX KOHEYHOCTEM.
Teopernyeckas 4acTb

Huxuss nonas Bena ( 1rHa okosio 20 ¢cM) cobupaeT KpoBb OT HIPKHUX KOHEUHOCTEH, OpPraHoB Tasa,
MapHBIX OPraHOB OPIOIIHOM MOJOCTH M €€ CTEHOK.. VICTOKM HMXKHEH MoJIoi BEeHBI OT KOHYMKOB MAaJIbIIeB
cTonsl. BeHbI I1y00KHe CONMPOBOXKAAIOT ONMAPHO OIHOMMEeHHbIe apTepuu. HazBaTe riy0okue BeHbI.

IHoako:XKHbIEe BEHbI HUKHUX KOHEYHOCTEi.

1. boabmiasi MOAKOKHAS BeHAa HAUMHAETCSd B O00JIACTM ThUJIa CTONBI M MEPBOro Najiblia
[TogauMaeTcss Mo MeauaIbHOM MOBEPXHOCTU TOJCHU M Oe/lpa, BHagacT B OSAPEHHYIO BEHY IOJ MaXOBOU
CBA3KOM.



2. Majiasgs TNOAKO:KHAS BeHA HAYMHAETCS Ha ThUJIE CTONBI CO CTOPOHBI MHU3MHIIA, OrHOaeTr
JaTepalbHYIO0 JIOABDKKY M TISITOYHBIA Oyrop M WAET IO 3agHed IOBEPXHOCTH TJIEHHW, BHanas B
IIOAKOJICHHYIO BeHy. Me1y BEHaMM HIDKHHUX KOHEYHOCTEM OYEHb MHOI'O aHACTOMO30B. Hapymenue
KpoBOOOpaIieHus B BeHax - Tpomoodieout.( phlebos - Bena).

beapennasi BeHa, mpoiiisg NaxOBYH CBS3KY, IEPEXOIUT B HAPY/KHYK0 IOAB3AOLIHYIO
BeHY. BHYTpeHHss MOJAB3AOIIHAs BEHAa M Hapy)KHas I[I0/B3/OIIHAsS BEHAa COOMpald KpOBb U3 BEH
OIHOMMEHHBIX aprepusM. HapykHasi M BHYTpPeHHsIl IOAB3JOLIHBIC BEHBbI COCIUHAIOTCS B 00IIHe
MOJB3I0IIHbIe BeHbI, KOTOPbIE HA YPOBHE 4-5 MOSCHUYHBIX O3BOHKOB 00pa3yl0T HHKHIOK MOJIYI0 BEHY.

B HuxHIOI0 1I0JTy10 BEHY BIIAJAIOT OT MApHBIX OPraHOB MapHbIE BEHbI (BUCLIEPAJIbHBIC): HAIIIOYEYHbIE,
NMoYe4yHble, CeMEHHUKOBBIe. BagaloT  mapueTaqbHble  BEHbI: HHUKHHE  AuaparMajibHble H
YyeThipe NOSICHUYHbIC BEHbI.

Hwxuss nonast BeHa npoiias nuadparmy, BrajgacT B paBoe npeacepaue.

OT HemapHBIX OpPraHoB OpIOIIHOW TOJOCTH KpPOBb cOOMpaeT BOPOTHasi BeHa (miuHa 5-6
cM).O0pasyeTcst BOpOTHasi BEHA OT CIUSHUSI BEH:

a)HIKHEH OpbDKeeuHOM

0) BepxHel OpbIKeeUHbIX, B KOTOPbIE BIIJal0T BEHbl aHAJIOTHUHBIE apTepusiM. Ha3BaTk 3T BeHbI

B)CEJIE3CHOYHAsT BEHAa COOMpAEeT KPOBb OT CEJE3CHKH, Kelaylaka (KelyJouKoBas BEHA),
MOJIKETY IOYHOM KETIE3BI.

BopotHas BeHa HeceT KpOBb B II€UEHb JJIs1 HEUTpaiu3auuu s10B. B neuenu okoso 0,6 1 kpoBwu.
Bopornas BeHa agenutcs Ha 0Oojiee MENKHE COCYZBI: NMPaBYI0 U JIEBYIO TEUYEHOYHBIE ,CETMEHTAapHbBIEC,
MEXJI0JIbKOBBIE, BEHO3HBIE CHUHYCHBIE BEHbl M KalWLIAPbl UX apTepuil u BeH. Kanwuiipbl BnajgaroT B
LIEHTpaJIbHbIE BEHbI NeueHU. COeQUHSIOTCS LIEHTPAJIBbHBIE BEHbl B 2-3 IEUCHOYHBIE BEHBI, BIIAJAIOUIUE B
HIDKHIOIO 1T10J1y10 BeHy. Ilpu HapyieHun KpoBOCHa0KeHUs B IEYEHU Pa3BUBAETCS aCLUT U LIUPPO3 HEUCHH.

AHaCTOMO3bI MKy CHCTEMAMH BEH:

1. KaBa-kaBaJIbHble aHACTOMO3bI MEX1Yy CHUCTEMaMH BEpPXHEH M HUXKHEH NOJBIMU BEHAMH
PacIoJIOKEHBI B 00JIaCTH:

a) mepeiHel OpIOIIHON CTEHKH MEXIy BHYTPEHHEH Ipy/IHOM BEHOW M BEHaMH MepeaHe CTEHKH
KHUBOTA.

0) MeXIy BeHaMU MEXpeOepHBIMU U MOSICHUYHBIMU Ha 33JJHEH OPIOIIHOM CTEHKU

2. IlopTo-KaBaJIbHbIE AHACTOMO3bI MEXKIY MOJIBIMU BEHAMU M BOPOTHOM BEHOH :

a) IpU Iepexo/ie MHUIEBO/Ia B XKEITyI0K MEX1y BepXHEl MO0 BeHOI U BOPOTHOM BeHOH

0) BOKpYT NPSMON KUIIKH MEX/y HHKHEH M0JI0i BEHOH U BOPOTHOM BEHOM.

B) B 00J1aCTH IyIIKa MEX/Y MOJIBIMU BEHaMU M BOPOTHOM BEHOI.

AHacTOMO3bI CIOCOOCTBYIOT JIy4dllIeMy OTTOKY KPOBHU IPH 3aTPYJIHEHUH KPOBOCHAOKEHUS MPU
TpoMOO03€ WJIN OHKOJIOTUYECKHX 3a00JIEBaHUSAX, HO U PACIIPOCTPAHSIOT HHPEKIINIO NN OHKOKJIETKH.

KpoBooGpamenue niioaa - njaneHTapHoe

OT nnaneHTsl OTXOAUT MYIOYHAs BeHa ¢ apTepuaabHOW KpoBbio. IIpoiias mynouHoe KoOJbLO,
IIyNIOYHasl BEHa JEJIUTCS Ha apTepUabHbIN MPOTOK (IPEBpAIIAETCS B KPYINIYIO CBSI3KY IE€UEHM), KOTOPBIN
UJIET B [IEUYEHDb U BEHO3HBIN MPOTOK, KOTOPBIM BIAIAa€T B HUKHIOKO NOJIYIO BEHY. B HMKHEN 11051011 BEHE KPOBb
CTAaHOBUTCSI cMellaHHOW. HIokHAS nonas BEHa BIAAAeT B IPaBOE IPEACEPINE U YEPE3 OBATLHOE OKOLIEYKO
KpOBbB IOMAJIa€T B JIEBOE MpeJICepre U B OONBIION Kpyr KpoBooOpareHus. Opransl MoayyaroT CMEIIaHHYO
KpOBB.

VY mona He GyHKIMOHUPYIOT Jierkue. M3 mpaBoro >keny/1ouka BBIXOJIUT JIETOYHAs apTepHs C BEHO3HOM
KpPOBBIO, HO O0JIbIIasl YaCTh KPOBHU MO OOTAJIOBOMY MPOTOKY HJIET B a0PTY U TOJIBKO HEOOJbIIASL YaCTh KPOBU
B JleTkue. B opranax mpoucxoaut razoo0MeH, BEHO3Hasi KpOBb B MOJIBIX BEHAX BEPXHEH M HUKHEH MocTymnaeT
B [IpaBO€ IIpeacepaue.



OT BHYTPEHHUX NOJB3/I0IIHBIX apTEPUI OTXOJAT MyNOYHBIE APTEPUU C BEHO3HON KPOBBIO, KOTOPHIE
HANpaBJSIIOTCA K MYyNMOYHOMY Koubly. [Ipoiias ero, mymouHble apTepud M IyNoyHas BEHa 00pa3yroT
IIyTIOBUHY.

[Tocne poxkaenus peOeHKa, IyNOBUHA MEPEKUMAETCS, JIETKHEe HAYMHAIOT (PyHKIMOHUPOBATb,
boTamioB mpoTOK M OBaJbHOE OKOLIEYKO B HOpME 3akpbiBatoTcs. KpoBooOparienue peGeHka CTaHOBUTCS
KaK Y B3pOCJIOTO Y€JI0BEKa.

Bonpochl K IPaKTHYECKOMY 3aHATHIO

1. Cuctema HIDKHEH 110JI0M BeHBI: 00pa30BaHUE, MPUTOKH, 00IaCTH OTTOKA KPOBU
2. Bensb1 OpronHoii monocTy, Ta3a, HIKHUX KOHEYHOCTEH - 00J1aCTH OTTOKA KPOBH B HUX
3. Cuctema BopoTHOI BeHbl. KpoBOoCcHAOKEeHHE IEUeHU

33[[3]-[1/[5[ K IPAKTHYE€CKOMY 3aHATUIO
1. CocraBiieHHE CXEM OTTOKA BEHO3HOM KpOBH U3 PA3JIAMIHBIX obnacrtelt Ten

IIPII 26. U3y4yenue nokasareseid KpOBOOOpALEHHS: CKOPOCTH KPOBOTOKA, aPTEPUATIBLHOI0
JAaBJieHus, myJbca. 3MepeHue apTepuaJbHOIO AaBJIeHUs, MyJbca. M3yueHue XapaKkTepuCTUK
nyJibca.

TeopeTnyeckas 4acThb
JlaBneHue KpoBU — 3TO cujla, C KOTOPOW KPOBb M €€ YaCTULbI BO3JAEHCTBYIOT HA CTEHKU IOJIOCTEN
cepia U cocyoB. ApTepHallbHbII MyJTbC — PUTMUYECKUE KOJeOaHUs CTEHKH apTepHH, 00YyCIOBICHHBIC
BBIOPOCOM KPOBH U3 CEp/illa B apTePHAIbHYIO CUCTEMY M U3MEHEHHEM B HEll 1aBlICHUS B TEUEHUE CHCTOJIBI U
JIMACTOJIBI JIEBOTO kemyaouka. dredorpamma — 310 rpadudeckas 3amuch MyJIbCallid CTEHOK KPYIHBIX BEH
IPYJHOH TIOJIOCTH W Ied (OOBIYHO SPEMHBIX), KOTOpas BBI3BIBACTCS COKPAIICHUSMHU MPEACCPAHA H
KEITyJOUKOB. BeHHBIN MyabCc — 3TO pUTMHYECKHE KoyieOaHMs oObemMa M JaBlieHHWsS KPOBU B BEHaX,
00yCIJIOBIICHHBIE BIMSHUEM COKPAIICHUI TIPEICEePANil U KETyTI0YKOB Ha KPOBOTOK B TOJIBIX BeHax. BeHHBIN
MyJIbC BO3HUKAET TOTOMY, YTO MEXAY MPEACEPAUsIMH U TIOJBIMA BEHAMH OTCYTCTBYIOT KJamaHbl U
BBIpaKEHHBIE COUHKTEPHI. B pe3ynpTaTe M3MeHEeHUE JaBICHUS B MIPEICEPAUIX PETPOrpaHO TiepeaaeTcs Ha
KpYyITHbIE BEHBI, MpUJIeKaIne K cepaiy. [IpoBoasmas cucreMa cepaua
MO3BOJISIET (PYHKIMOHUPOBATh CEPAIY OTHOCHUTEIHHO aBTOHOMHO. HepBHbBIE M T'yMOpasIbHbIE BIHMSHHS Ha
OpraH KOOPAMHUPYIOT paboTy MPOBOJAIICH CUCTEMBI. B ciiyyae moBpekeHHUS Y37I0B U ITyYKOB MPOBOISIIEH
CUCTEMBI BO3HUKAIOT apPUTMHHU.
CaoiicTBa cepaeuHoii Mbinbl. Cepeynas MbIIIa o0JaJaeT CBOWCTBaMU: BO30YIAMMOCTb,
aBTOMATHU3M, IPOBOJAUMOCTb U COKPATUMOCTb.
Bo30yaumocTb —CrocoOHOCTh TMMOJ] JACHUCTBHEM pPa3apakeHUM (3alOJIHEHHE TMPeacepauid
KPOBBIO) TIPUXOJUTh B COCTOSIHHE BO30YXKICHHS, TIPU KOTOPOM HM3MEHSIETCS IJIEKTPUYECKas aKTUBHOCTH
cepaua.
ABTOMAaTHU3M— CIIOCOOHOCTH Y3JIOB IIPOBOJSIIEH CHCTEMBI Cep/illa CAMOCTOSTENILHO MPUXOUTh
B COCTOSTHUE BO30YXKICHUS Yepe3 OINpeAelieHHbIe MTPOMEKYTKH BPEMEHHU.
IIpoBoaAMMOCTHL— CIIOCOOHOCTH MTPOBOISIIEH CHCTEMBI Cep/Ila MPOBOUTH BOSHUKIIIUN HMITYJIbC
KO BCEM y4acTKaM MHOKap/ia
CokpaTuMoCTb— CIOCOOHOCTH CEPACYHON MBIIIIBI OTBEYATh COKPAIICHHEM Ha MPUIIEIITHHA
HMITYJIBC.
Cepaeunblii nuki. Cepie 4enoBeka paboTaeT HEMPEPHIBHO B TEYCHUE BCEH KU3HU, HAUMHAS HA
TpeThell Henmene OepeMeHHOCTH. HabmioqaroTcss pUTMUYHBIE MOCIIE0BATENbHBIE COKpAIICHUs (CHCTOJa) U
paccnabiieHus (IMacToJia) mpeacepanil 1 KeTyA0IKOB- 3TO CepACUHBIN IUKI, KOTOPbIH paBeH 0,8 cex



IlepBas ¢a3a Ha3pIBacTCA CUCTOJION NPEACEPAUN M IHMACTOION »KeaynoudkoB. IIpu cokpamienuun
Mpeicepanii OTKPBIBAIOTCS TPEXCTBOPYATHIN U JIBYCTBOPYATHIN KJIAMaHbI, U KPOBh HATHETAETCS B )KEIyIOYKH,
HAXOJALINECS B pacciabieHHOM COCTOSHUM. JTa (a3za 3anumMaet okono 0,1 cek.

Bropass ¢a3za — cucrona >xenyZoykoB M JuacTojia mpeacepauii. B aror mepuon muokapa
KEITyT0YKOB COKPAIIAETCS], YTO MPUBOJIUT K 3HAYUTEIILHOMY TOBBIIICHUIO JABJICHUS B ITOJIOCTH KETTy10UKOB.
(nepuon Hanpspkenus 0,25 cex) [lox ero Bo3aeldcTBUEM 3aKPBIBAIOTCS TPEXCTBOPYATHIA W JABYCTBOPYATHIN
kiananel. B nanpueitimem nepuos uzrnanus 0,05 cek ,OBBIIIAETCS JABICHUE B JKETYIOUKaX OTKPBIBAIOTCS
II0JIyJIyHHBIE KJIallaHbl, KPOBb U3 JIEBOTO JKEIY/I0UKa BBITAJKUBAETCS B AOPTY, a U3 [IPAaBOr0 — B JIETOYHBII
cTBOJI. B 3TO Bpems mpeacepaus BCTymaroT B (ha3y AMACTONBI: paccaabisioTCs U HAYMHAIOT 3arOIHATHCS
KkpoBbio. [IponomxurensaocTs hazer — 0,3 cek.

Tpetbs ¢pa3za — obmas quacrona. [Tocne u3rHaHUsS KPOBHU U3 KETYI0YKOB MUOKapI pacciabmiseTcs,
B apTepUsiX NOBBILIAETCS AABJICHUE KPOBH, IOJYJyHHbIE KJIAIIaHbI A0PTHI U JIESTOYHOI'O CTBOJIA 3aKPbIBAOTCS,
B IIpeJCepIus MOCTYMAaeT KPOBb: B JIEBO€ — M3 JIETOYHBIX BEH, B MPAaBO€ — M3 BEPXHEH U HIKHEH MOJIBIX
BeH. Bo3HuKkaeT o01as 171 MUOKapaa BceX KaMep cep/ilia rnaysa — auacTtoia. B 3To BpeMs KpoBb HAIIOJMHSET
HE TOJIBKO MpEeJCcCepIusi, HO U KeNyI0UKH: O] AEMCTBUEM CUIIbI TSHKECTH KPOBU OTKPBIBAIOTCA MPEACEPAHO-
KEITyI0YKOBBIE KJIallaHbl U OHA TIEpEeMEIIaeTCs U3 MPeCcepIuil B eIy 0UKH. 3aTeM BECh UK TOBTOPSIETCS.
[IponomxurensHoCTh (has3sl oOuiel nuactomnsl 0,4 cek.

KonuuecTBo cokpaieHuii cepana 3a 1 MUH Ha3bIBatOT yacToToM cepaeunbix cokpauenuit (HCC).
B cpeanem stoT nmokazarens cocrapisetr 60 — 80 B MUHYTY. 32 OIMH UK cepiie BitasikuBaeT 70—100 mi
KpPOBH M3 JIEBOI'O XKEJIy04YKa B A0PTY U CTOJIBKO K€ U3 MPABOT0 JKEIyI0UKa B JIErOYHbIN cTBOJ. KonnyecTBo
KpPOBH, BBITAJIKUBAEMOM cepAlleM 3a 1 MUH, HAa3bIBAIOT MUHYTHBIM 00EMOM KpPOBOOOPAIIICHHSI, COCTABIISET
okono 4—6 n/muH. OH KoneOnercs B 3aBHCHUMOCTH OT TIOJa, BO3pacTa, (U3MYECKOTO pPa3BUTUS U
TpeHupoBaHHOCTH. 3a 1 u cepaue BbiTankuBaer 250 — 600 1 kpoBu, a 3a cytku 12—15 1.
Bonee penxuit putm padoTsl cepana (mernee 60 yaapoB B MUHYTY) Ha3bIBaeTcs Opaaukapauei. [Ipu
MHTEHCUBHOW (PU3MUECKON Harpy3ke M HEPBHO-TICUXMYECKOM [EPEHANPSIKEHUM YacTOTa CEPACYHBIX
COKpallleHHi yBenuuuBaercs u coctapisieT 90—120 u 6oree yaapoB B MUHYTY. Takol puTM paboThI cepala
Ha3bIBACTCS] TAXHKaPAMeil.

Kaxnplii cepaeuHblii LUK CONMPOBOXKIAETCS HECKOJbKMMM pa3/IeJI€HHBIMU 3BYKaMH, KOTOpBIE
Ha3bIBAIOT TOHAMHU cepAlla. Pa3nu4yaroT JBa OCHOBHBIX TOHA: CUCTOJIMYECKHM U auactonuueckuil. IlepBbii
TOH (CHCTOJIMYeCKMii) BOSHUKAET BO BpeMs H3THaHMA KpOBU M3 KelnyqoukoB. OH 0OycioBieH
3aXJIONBIBAHUEM IPEICEPAHO-KEITYA0UKOBBIX KJIANIAHOB, HATSDKEHUEM CYXOXXHWIBHBIX HUTEH. BTOpoil TOH
(amacromyeckuii). OH BO3HUKAET B PE3yJIbTATE 3aKPHITHS KJIAIIAHOB A0PTHI U JIETOYHOT'O CTBOJIA, & TAKXKE
KosieOaHUs aOpThl U JIETOYHOTO CTBOJMA. Ha Bepxymike cepala Jydile cibllieH | TOH, a Ha OCHOBaHUU —
rpomue Il Ton. Ilpum ayckynpTammum Yy 340pPOBBIX JIIOJEH BBIABISAETCA CIEAyrOIlas 3BYKOBas
MOCJIEI0BATENbHOCTh: CHavaja BeICIylIMBaeTcs [ ToH, 3aTeM KOpoTKas nay3a (CUCToJa KelnyJoukoB), 11 Ton
Y TIPOJIOJDKUTEbHAS T1ay3a (quacTosa).

Bonpochl kK NpaKTHYECKOMY 3aHATHIO

1. Jluneitnas u 00beMHast CKOPOCTH KPOBOTOKA

2. [Tokazarenu KpoBOOOpAIIEHHUS: MUHYTHBIH U CUCTOIMYECKU 00EMBI KPOBOOOPAITICHHSI

3. Cucronuyeckoe, JUAaCTOJIUYECKOE JIaBIIEHHUE, MyJIbCOBOE JiaBiieHne. DakTopbl, BIUSIOUIUE HA
JABJICHUE

4, Onpenenenne mynbca. XapaKTEPUCTUKU MyJbca. ApTEpUaIbHbIA MYJIbC: ONpPEACIICHUE,
COCYJBI

3agaHus K NPaKTHYECKOMY 3aHATHIO
1. Brimonnenue tabnuisl «CpaBHUTEIbHAS XapaKTEPUCTUKA BUOB JABICHUS»



2. Brinonnenue cxemsl «DakTopsl, BAUAIOIINAE HA BEIUYUHY ApTEPUAIIBHOTO TaBJICHUSD)
3. ITonroroBka coobmenus «llokazarenu cepaeyHON AATEIbHOCTI

I13 27. U3yyeHne 0cOOEHHOCTEH PACIOJIOKEHHSI H CTPOEHHS CTPYKTYP JuMpaTudecKoi
CHUCTEMBI
TeopeTnyeckas 4acTh

Jlumparudeckas cucteMa (B epeBo/ie ¢ JJaTHHCKoro —systema lymphsticum) — KOMIOHEHT CHCTEMBI
KpOBOOGpaH_[eHI/ISI B OpraHuU3MC 4YCJIOBCKAa W IMO3BOHOYHBIX JKHBOTHBIX. (DYHKL[I/II/I €C MHOI‘OO6pa3HbI, OHa
UTpaeT BXXHYIO pPOJIb B META0OIM3ME U MPOLIECCaxX CAMOOYHIICHHS KIIETOK.

B otnuume ot aprepuii ¥ BeH, 00€CIIEUUBAIONIUX TPAHCIOPT KPOBH, MO JIMM(ATUYECKUM COCYIaM
NEepeHOCUTCs TUMQa — Mpo3pavHasi JKUAKOCTh, ABISIONIAACS PA3HOBUIHOCTHIO MEXKICTOYHOTO BEIECTBA.

Cucrema nuMdooOpallieHus: TECHO CBSI3aHA C CEPAEUHO-COCYTUCTON, COMTPOBOXKIAET U TOTIOTHSIET €€.
[To oTaenbHBIM cocyiaM MPOUCXOAUT OTTOK TKAaHEBOW JKUIKOCTH B KpoBb. KpoMme Toro, cucrema ydacTByeT
B TPAHCIIOPTE KUPOB U3 TOHKOTO KUIIEYHHKA B KPOBEHOCHOE PYCJIO U 3allUTe OpraHu3Ma oT MH(EeKIuil u
MOBPEXKAAOIMNX (PAKTOPOB BHEIIHEN CPE/IBI.

B anmaromnu BBIACIIAIOT CIICAYIOIUEC 3JICMCHTBI JII/IM(i)aTI/I‘ICCKOfI CHUCTCEMBI:

. KalmuJIISAPbL U COCYAbI;

. KPYITHBIE CTBOJIBI OOJIBIIIOTO THAMETPa;

. MPOTOKH;

. Y3JIBL;

. auMpaTHYECKUE OpraHbl — MUHATMHBI, BUJIIOYKOBAs JKesie3a (TUMYC) U celle3€HKa

Oprasbl TUM(PaTUYECKON CUCTEMBI TAK)KE OTHOCAT K MMMYHHBIM

Jlumpatnyeckre Kanuusipbl — MeIbyaiiiline 3aMKHYThIE C OJJHOI'O KOHIIa IOJIble COCYAUCThIE TPYOKH,
(dbopMupyOIIHE MOLTHYIO Pa3BETBICHHYIO CETh B OpraHax M TKaHAX. [I0CKOIbKY CTEHKH TaKUX KalMUISIPOB
OYeHb TOHKHE, B HHMX JIETKO NMPOHMKAIOT OEJIKOBBIE YACTULBI U MEXKTKaHEBasl >KUIKOCTh, KOTOPHIE 3aTEM
TPaHCIOPTUPYIOTCS B KPOBEHOCHYIO cucteMy. O0s3aTeabHO JOUUTANTE A0 KOHIIA ATY CTaThiO, YTOOBI y3HATh
Kakoe 3HaueHue JuMdarndeckas CHCTEMa 3aHUMaeT B OPraHU3Me YelIoBeKa.

Otnnuus nepugepuyeckux OTAEI0B KPOBEHOCHOM U TMM(paTHUECKONH CUCTEM

CnuBasicb, MHOXKECTBO MEJIKHUX KalMJUIIPOB 00pa3yroT COCY/Ibl, TUaMETP KOTOPBIX YBEITMUMUBACTCS IO
HafpaBjeHuIo oT nepudepun K 1eHTpy. CTpoeHne ITuMpaTHYECKUX COCYJIOB CXOXE CO CTPOCHHMEM BEH,
OJTHAKO IepBbIe MMEIOT OoJiee TOHKHWE CTEHKM M 3HAYMTEIbHOE YHUCIO KIAMaHOB, MPEMSITCTBYIOIUX
00paTHOMY NepeMelIeHUIO JHUM(pBl B MEXKTKAHEBOE MPOCTPAaHCTBO. M3 dYero coctout IumdaTuyecKkue

COCYIbI?
CreHnka nonoit TpyOKH, TpaHCIIOPTUPYIOIIEH TUM(]Y, UMEET TPU CIIO:
. Hapy»XHOTO COEIMHUTEIbHOTKAHHOTO;
. CPEIHETO TJ1aIKOMBIIIEYHOT0;
. BHYTPEHHET0 YH/I0TEINAIBHOTO.

MHO0k€eCTBO KJIallaHOB 00ECTIEYNBAOT HOPMATBHBIH OTTOK TUMQBI

OT1o0 uHTEepecHo. BriepBrie muMdaTH4ecKre CoCyabl UCCIEA0BAN U OMKcal GpaHIly3ckuii anaToM JKaH
ITeke B 1651 rony.

U3 tkanen opranuisma J'II/IM(l)aTI/I‘-IeCKI/IC COCYIbL 00BIYHO BBIXOOAT BMECTEC C KPOBCHOCHBIMHU.

B 3aBucumocTH ot PacCriojIoKCHU OHU JCIATCA Ha:

. TITyOOKHE — JIOKATM3YIOTCS BO BHYTPEHHUX OpraHax;

L] IOBECPXHOCTHBIC J'II/IM(baTI/I‘—IeCKI/Ie COCYAbI — HAXOAATCA BOJIN3H OT IIOAKOKHBIX BCH.

KoMmmnoneHThI TuM(paTHIeCKOi CHCTEMBI


https://uflebologa.ru/anatomiya-i-fiziologiya-serdechno-sosudistoj-sistemy/serdechno-sosudistaya-sistema-574

Oo6parute BHUManue! JluMdarndeckue COCyAbl PACIOIOKEHBI MPAKTUYECKH BO BCEX TKAHIX H
opranax. OHAKO €CTh M UCKIIOUYCHHUS: XPAIIH, PyHKIHOHAIbHAS TKaHb CEJIE3CHKH, XPYCTAINK U 000T0YKH
TJIA3HOTO S0JI0KA.

[To Mepe npoaBIKEHHS OT Iepudeprn K IEHTPY 00pa30BaHMsI MEIIKOTO JHaMeTpa CIIMBAIOTCS B Oosee
KpYITHBIE, (JOPMHUPYIOT PerHOHApHBIC JTUM(paTHUIECKUuEe cocyAbl. [Ipy 3TOM Ka)Iblii COCy/ MPOXOAUT Yepes3
TaK Ha3bIBAEMBIE y3JIbI, PACIIOJIOKEHHBIC TPYIIIIAMHK 110 BCeMy Opranu3My. JInMdoy3Iiel peacTaBiIsiioT OO0k
HEOOJIBbIIINE CKOTICHUS TUM(OUTHON TKAaHU OKPYTJION, DIUTATICOUTHON MM O0OO0BUIHON ()OPMBI.

3neck mumda:

. ¢bunbTpyercs;
. OYMILACTCA OT HHOPOHBIX AJIEMEHTOB;
. 0CBOOOXKIA€TCSI OT BPEIOHOCHBIX MUKPOOPTaHU3MOB.

Crtpoenue mumdoysna

Oobparute BHuManue! Taxke B IuMpOy3Iax MPOUCXOIUT CHHTE3 IMM(POIUTOB — KIIETOK HMMYHHTETA,
HaIpaBIIEHHBIX Ha 00pbOY ¢ MH(pEKIHEH.

Kpymubie cocynbl JUM(pATHUYECKOW CUCTEMbI (OPMHUPYIOT CTBOJIBI, KOTOPBIE BIIOCJICICTBUH
CIIMBAIOTCS B TUM(ATUICCKHE TPOTOKH:

1. I'pynHoit — cobupaeTr UMy OT BCEX OpPraHoB HUXKeE pedep, a TakKe JEBOW pyKH, JIEBOU
MIOJIOBUHEBI IPY/IH, IIIEH U TOJIOBBL. Briagaer B neByto v. Subclavia.

2. [IpaBblif — coOupaeT TMMQy OT MpaBBIX BEPXHHUX OTIEJIOB OpraHu3Ma. Bmamaer B mpaByio V.
Subclavia.

KpymnHblie cTBOJIBI U IPOTOKH TUM(BATHIECKONH CUCTEMBbI
Brinonusiembie GyHKINN
Cpenu pyHKUUN, BBIMOTHIEMbIX TUM(BATHIECKONW CUCTEMOM, CIICIIMATTUCTBI BBIIEISIOT CIIEAYIOIINE:

1. TpaHcOpT TKaHEBOW IKHIKOCTH W3 MEXKKICTOYHOTO IPOCTPAHCTBA B  CHUCTEMY
KPOBOOOPAIICHUSI.

2. TparcnopT MOJIEKYJ JIMIIUA0B, MOCTYMAIIMX € MTAIIEN, U3 TOHKOTO KHIIEYHUKA B KPOBb.

3. q)I/IJ'II)TpaHI/ISI U yAaJICHUC OTpa6OTaHHBIX MPOAYKTOB JKUSHCACATCIBHOCTU KIICTOK H
HHOPOAHBIX BCIICCTB.

4. BripaboTka mMM(pOLIUTOB, 3aIUIIAIOIINX OPTaHU3M OT JEHCTBUS OOJIE3HETBOPHBIX OaKTEepHid
Y BUPYCOB.

Kak oOpasyercs numda

OCHOBHBIM ~ KOMIIOHEHTOM JMM(bI SABISETCS MEXKIETOYHas O KUIKOCTb. B  pesynbrare
(GWIBTPALMOHHBIX MPOIIECCOB B KPOBEHOCHBIX COCYJAaX MEJKOTO JUaMeTpa MPOMCXOIMUT BBIXOJ IJIa3Mbl B
MHTEPCTHIIMAIBHOE TPOCTPAHCTBO. BriocneacTBuu Takasi TKaHeBast )KUIKOCTh peadcopOupyeTcst (MOATIeKUT
00paTHOMY BCachIBaHHUIO) B KPOBB, a TAKXKE TOCTYIAET B IMM(aTHIECKNE KAHIUISPHI.

Cxema o0pa3oBaHus TUMQBI

OT0 WHTEpecHO. 3aMeTuTh JUM(]Yy MOXKHO, €CIH CIy4alHO TOpaHUThCS. [Ipo3padHas >KUAKOCTH,
BBITEKAIOIIasi U3 MECTa MOpe3a, B IPOCTOPEYbE UMEET Ha3BAHUE «CYKPOBHIIAY.

Tonorpaduyeckas aHaTOMUS

3Hanue Tornorpaguu 1 0co0eHHOCTeH (HYHKIIMOHUPOBAHUS JIUM(PATHUECKOW CUCTEMBI YPE3BBIYANHO
BaXHO s Jo0oro crenuanucra B chepe meauuuuel. OcmarpuBas OOJBHOTO, Bpay JOJDKEH 0OpaliaTh
BHUMaHHE Ha MMaTOJOTHYECKUE N3MEHEHHSI CO CTOPOHBI TMM(DATHIECKAX COCY/IOB, Y3JI0B WIIA OPTAHOB.

I'onoBa u mest

Jlmmpatudeckne y3bl B COCY/IbI TOJIOBBI M IIEH TPEICTABIISIIOT OOJIBIION MPAKTHYECKUI HHTEPEC /IS
CTIEUAIMCTOB TEPATIEBTHYECKOTO U TEUATPHYECKOTO TTPODHIIS.

JIuma ¢ 3TUX OpraHoB COOUPAIOTCS B APEMHBIE CTBOJIBbI, KOTOPBIE HIyT MapaJJIeIbHO OJTHOUMEHHBIM
BEHAaM U BIIQ/IAIO0T:



. CrpaBa — B MPaBbIii MPOTOK/TIPABbIil BEHO3HBIN YIOIT;

. cieBa — B ductus thoracicus/neBblii BEHO3HBIH yToOJI.

BepxHue koHeUHOCTH

N3 TkaHel WM OpraHoB, pacHOJOXKEHHBIX B I0SICE BEPXHUX KOHEYHOCTEH, nuMmda cobupaercs B
HNOJKIOYNYHBIN TMM(aTH4ecKuil CTBOJI, KOTOPBIH COIPOBOXAAET OJAHOMMEHHYIO apTepHIO U BIAJAeT Ha
COOTBETCTBYIOLIEH CTOPOHE JIMOO B IPyAHOM, 1100 B IPaBblii IPOTOK.

Cxema mMM(pOOTTOKA Ha BEpXHEH KOHEYHOCTH

OcHoBHBIE TUM(DATHUECKUE COCYABI PYK JIEIATCS Ha:

(] IOBCPXHOCTHBIC:
. MCAUAJIbHBIC,

. JaTepalbHbIE;

. ri1yOoKHe.

Pernonapusie 1uM@poy3ibl BEpXHUX KOHEYHOCTEH PACHOI0KEHbI BOMU3U KPYMHEHIINX CYyCTaBOB U
HOCSIT Ha3BaHUE JIOKTEBBIX, IJIEUEBBIX U OMBIIIECYHBIX.

Oprasbl TpyHOU KJIETKH

W3 opraHoB rpyaHoi mojocTu (BkiItouas TuMpaTHYecKHue COCyAbl cepAla, JErKuX U OpraHoB
cpenocrenus) mMda codupaercst B KpyIHbIC CTBOJIBI — IIPABBIN U JIEBBI OPOHXOCPEIOCTCHHBIN, KK IbIA 13
KOTOPBIX JBHXKETCS K IPOTOKAM HA COOTBETCTBYIOILIEH CTOPOHE.

Cxema oTTOKa TUM(]BI OT OPraHOB TPYTHON KIETKU

B rpynHoii monoctu Bce iMMQOY3IBI JENATCS Ha TapUeTajbHble M BUcCHepaibHbIe. [lepBbie
pacrosiararoTcs Ha 3aHel, nepeiHel 1 HUKHEN OBEPXHOCTH TPYAHOU KIIETKH.

B cBoro ouepens oHM OBIBAIOT:

. IIPEAIIO3BOHOYHBIMY;

. MeXpeOepHbIMU;

. OKOJIOTPYHBIMH;

. OKOJIOTPYAUHHBIMY;

. BEPXHUMHU JuapparManibHbIMU

[ ]

Cpenu  BuClLEpalbHBIX  JTUMGOY3IIOB  BBIACIAIOT  NpEANEpUKapIUalibHBIE,  JaTepalibHbIe
NepUKapIuaiIbHbIe, CPEIOCTEHHbIE (TIepeIHne, 3aTHHE).

Opransl OpIOIIHOM MOTOCTH

JlumdaTrdeckue y3ibl U COCYIbI OPIOIIHON MOJIOCTH UMEIOT HEKOTOpbIe OTIUYHS OT KOMIIOHEHTOB
TuM(paTHIECKON CUCTEMBI, PaCIlOIOKEHHBIX B IPYTUX Tonorpadudeckux oonactsax. Tak, B CTPOSHUU TOHKOM
KMILIKH BBIIETSIOT 0COObIE XUITYCHBIE COCY/Ibl, KOTOPBIE 3aJIETal0T B CIM3UCTONW 000JIOUKE OpraHa, a 3aTeM
MIPOJIOJKAIOTCS B OPBIKEHKY, OCYIIIECTBIISS TPAHCTIOPT BCACKIBAIOIIETOCS JKHPA.

3a xapakTepHbId BUJ JIUMQBI, TPHOOPETAIOIEH BCIEICTBUE HACKHIIICHUS KUpaMU O€JIbIN MOJOCHBIN
OTTEHOK, TAKUE COCYIbI HEPEIKO HA3BIBAOTCS MIICUHBIMHU.

OOpatute BHuMaHue! OcTanbHBIE MUTATENbHBIE BeHIECTBA (aMHUHOKHCIOTHI, MOHOCAXapuibl),
BUTAMHUHBI U MUKPO3JIEMEHTHI BCACBIBAIOTCSI HEMTOCPEICTBEHHO B BEHO3HYIO CUCTEMY.

OTtBoasmue TUMpaTHIECKIE COCYIbl OPIOITHON MOJIOCTH KIacCU(DUIIUPYIOTCS CIETYIOIIUM 00pa3oMm:

. cocyabl xxenynaka u JAIIK;

. nuMpaTHYECKHE COCY/Ibl B IEYEHU U KETYHOM ITy3bIpE;
. COCY/Ibl, pACIIOJIO’KEHHBIE B MOIXKEITYJOYHON Kelle3e;

. COCYJIbI CEpO3HOM 000JOUKH KUIIIEYHHUKA;

. cocyibl OpbDKENKHU (JieBast, CpeiHssA U IpaBasi TPYIIIbL);
. COCY/Ibl BEpXHEH U HIKHEH 4acTH JKUBOTA.

Cocyapl cuctembl TuMpooOpaleHus B OpIOUTHON MOJIOCTH



Kak u B rpynHO# mosioctd, B JaHHOM TomorpaduyeckoM oOpa3oBaHUU PA3IMYAIOT MapHeTaIbHbIC
(3ayeraroT BOKpYT aopThl M V. cava interior) W BUCIEpalibHbIE (pacroiaraioTcs BIOJb BETBEW YPEBHOTO
CTBOJIA) TUM(OY3JIBI.

Opranbl Majoro Tasa

Jlumparuyeckue cocyapl OpPraHOB MajJoro Ta3za coOMparoT JuM@y OT OpraHoB M TKaHEH
COOTBETCTBYIOLIEH Tomorpaguueckoi 001acTi U, Kak IPaBUiIo, COPOBOXKIAIOT OJHOUMEHHBIE BEHBI.

Cxema oTTOKa JTUM(BI OT Ta30BbIX OPraHOB

Habmiogarorcss He3HAYUTENbHBIE OTIMYUS B CTPOCHUH JIMM(MATHUECKOW CHUCTEMBl y MYXYHUH U
XKeHIMH. Tak, TuMpaTHYeCKHe COCYAbl MIEHKH MAaTKU MPOXOAAT MPEUMYIIECTBEHHO Yepe3 MOJB3IOUIHBIE
(HapyXHble, BHyTpEHHHE) U KpecTHoBble JUM(}OY3nbl. JIMM(POOTTOK OT sSWYKa OCYIIECTBISETCS uepes3
MOSICHUYHBIE y3JIbI.

HwxHue koneuHocTu

B crpoenun cuctemsl IMM(GOOTTOKAa HMKHUX KOHEYHOCTEH BBIIENAIOT HECKOJIBKO KPYIHBIX TPYII
TUM(ATHYECKUX Y3JIOB:

1. Poplitealis — pacmoyioxeHbI B OJIKOJICHHOM SIMKE.

2. Inguinales (rmy0okue ¥ MOBEPXHOCTHBIE) — JIOKATU3YIOTCS B ITAXOBOW 00JIaCTH.

Kpynseiimme numMdoys3ibl HUKHEH KOHEUHOCTH PacllookKeHbl B TaX0BOM obyactu

[ToBepXHOCTHBIE COCYIBI MPOXOISAT JBE COOMpATEIbHBIE TPYIIIBI M BIAJAIOT B MIAXOBbIE TUM(OY3IIBI,
Ky/la TaKKe OCYIIECTBIISIETCSI OTTOK OT HAPYXKHOW MOBEPXHOCTH STOJHII, OPIOIIHON CTEHKH U JAUCTAIBHBIX
ornenoB HIIO. I'myGokue cocyabl mpoXonasaT yepe3 IMOAKOJICHHBIC Y3JIbl, JOCTHTasl TiIyOOKHE MMaxOBBIX
TuMOYy3II0B

PacnpocTpaHeHHbIe aTOJOTUN CUCTEMbI KPOBOOOpAILICHHS

K coxanenuto, 3a0osieBaHust JuUMQpaTuyeckold cucTeMbl — He peakoctb. OHM BeTpevaroTes y
IpeJcTaBUTeIIeH JII000ro BO3pacTa, 1ojla U HallMOHAJIBHON NPUHAIEKHOCTH.

VYCIIOBHO BCE MATOJIOTHH, IPH KOTOPBIX CTPAZaeT CHCTEMa KPOBOOOPALICHHS, MOXKHO pa3eiuTh Ha
YeThIpe TPYIIIBL:

1. OmyxoneBbie — muMpoIeikos, mumdpocapkoma, TuMPpoaHnruoma, JUMQporpaHyieMaros.

2. NHpexuronHo-BocnanuTeabHble — peruOHapHbIN TUMpageHUT, TMMPaHTUT.

3. TpaBmaTuueckue — pa3pbIB CEJIE3€HKH NP aBapUsX, TYNbIX TpaBMax )XKMBOTA U JIp.

4. [Topoku pa3BUTHS — TUIOIJIA3USl M amja3usi KOMIIOHEHTOB JIMM(paTHUYECKOH CHCTEMBI,

TUM(aHTUAKTa3Us, JIUM(PaHTHOMAaTO3, 00IUTEpUpYyIoLIas TMM(paHTHONATHS.
Bonpoch! K NPaKTHYECKOMY 3aHATHIO

1. Crpoenue nmumpartuueckoi cucreMsl. JIumponnas Tkanb. CoctaB muMdbl, ee 00pa3oBaHHe

2. OcHoBHBIE TUM(PATHIECKUE COCY/IbI, CTBOJBI U MPOTOKU. CTpOeHHE CTEHKH JIMM(POCOCYI0B

3. OyHKIMH TUMPATHUIECKON CUCTEMBI, CBS3b JIMM(DATUUECKON CUCTEMBI C UMMYHHOM cHCTEMOM

4. Crpoenune u pyHKIMM TuM@paTHUIecKoro y3ia. [ pynnsl nuM@aTnyeckux y3aoB

5. [IpyunHbl  ABWKEHUS JUMQB 1O JAUMPATUYECKUM cocylaM. Peryisiuss CcUCTeMbl
muMdooOpalieHus

3ajaHus K NPAKTHYECKOMY 3aHITHIO

1. Boimonunenue cxeM: «CpaBHUTENbHAs XapaKTepUCTHKA CTPOSHUS JUMQPATHUYECKUX U
KPOBEHOCHBIX KalUJUISIPOBY, «I pymniibl TUM(GaTHUIECKUX Y3JI0BY

2. [Toaroroska coobmenus «JlumpoobparieHue

ITPII 28. U3yuyeHue pacno/ioxKeHusl, CTPOCHHS BEPXHUX H HHKHUX AbIXaTeJbHBIX MyTei
Teopernyeckas 4acTb
Opransl JpIXaHUS Y€I0BEKa BKIKOYAIOT:



° HOCOBYIO ITIOJIOCTD,

. OKOJIOHOCOBBIC TIA3yXH;
. rOpPTaHb;

. Tpaxero;

. OpOHXH;

. JIeTKHUE.

Hapy>xHble Oprasbl IbIXaHUS: HOCOBAs MOJIOCTb

Hapy>xHblli HOC, KOTOPBII MBI BUJIMM Ha JIMLE Y YEJIOBEKA, COCTOUT U3 TOHKUX KOCTOYEK U XPSILEH.
CBepxy OHHU IOKPBITHI HEOOJBIINM CI0€M MbILII U KOxkel. [lonocTs HOca criepenu orpannyeHa Ho3apsimu. C
00paTHOW CTOPOHBI HOCOBAS TOJIOCTh UMEET OTBEPCTHUS — XOAHBI, Yepe3 HUX BO3/YX IOMAaeT B HOCOTJIOTKY.

ITonocTe HOCA IENUTCS MOINOJIaM HOCOBOM IEPErOPOAKON. B Ka)K101 IOJIOBUHE €CTh BHYTPEHHSA U
HapykHasi cTeHKH. Ha OOKOBBIX CTEHKaxX €CTb TPH BBICTYNIa — HOCOBBIE PAaKOBHHBI, Pa3JENAIONINE TPU
HOCOBBIX X0Ja.

B 1ByX BEpXHHX XOAaX €CTb OTBEPCTHS, YEPE3 HUX UMEETCA CBA3b C NPUAATOYHBIMU 1a3yXaMH HOCA.
B HMXHMI XOI OTKPBIBAETCS YCThE HOCOCIIE3HOTO IIPOTOKA, 110 KOTOPOMY CJIE€3bI MOTYT IIONAaTh B HOCOBYIO
I10JIOCTb.

Bcst HOcOBast MOJIOCTh M3HYTPH MOKPBITA CIU3UCTOW O0OJIOYKOHN, HA TTOBEPXHOCTH KOTOPOU JICKUT
MepLATENbHBIM SNUTEINN, UMEIOIUNA MHOKECTBO MUKPOCKOIIMYECKUX PECHUYEK. X NBH)KEHNE HAIIpaBIeHO
criepeny Hazaj, B CTOpOHY XoaH. [TosToMy Oosblias 4acTh CIM3M W3 HOCA TOMAAaeT B HOCOTJIOTKY, a He
BBIXOJUT HAPYXKY.

B 30He BepxHEro HOCOBOrO XoJa HaxoIUTcs OOoHsATeNnbHass oOmactb. TaMm pacnonararorcs
YyBCTBUTEJIbHbIE HEPBHbIE OKOHYAHHUSA — OOOHATENIbHBIE PELENTOpbl, KOTOPbIE IO CBOUM OTPOCTKaM
NepeaaoT NOJYyYSHHY0 HH(OPMAIUIO O 3a1axax B TOJIOBHOW MO3T.

HocoBast monoctb Xopouio KpOBOCHAOXaeTcsi U UMEET MHOXKECTBO MEJIKMX COCYJIOB, HECYLIUX
apTepuaNbHyI0 KpoBb. Cim3ucrasi 000J04YKa JIETKO paHMMa, TO9TOMY BO3MOKHBI HOCOBBIE KPOBOTEUCHHS.
Oco00 cuiIbHOE KPOBOTEUEHHE MOSBISETCS IPU MOBPEXKAEHUN UHOPOAHBIM TEJIOM UJIU ITPU TPAaBME BEHO3HBIX
cruiereHui. Takue cruieTeHns BeH MOTyT ObICTPO M3MEHSTh CBOM 00beM, MPUBOJIS K 3aJI0’)KEHHOCTH HOCA.

JlumdaTrueckue cocyabl COOOIIAIOTCS € MPOCTPAHCTBAMH MEXly 000JI0YKaMu roJIOBHOTO Mo3ra. B
YaCTHOCTH, 3TUM OOBICHAETCS BO3MOXHOCTh OBICTPOrO pa3BUTHS MEHUHIUTAa NpPU HHQPEKIUOHHBIX
3200JIeBAHUSAX.

Hoc BbImonHseT (yHKIMIO MPOBEIEHUS BO3yXa, OOOHSHUS, a TAKXKe SBISETCS PE30HATOPOM IS
¢dbopmupoBaHus ronoca. Baxuas posib MosiocTu Hoca — 3aiuTHas. Bo3tyx mpoXoauT ckBO3b HOCOBBIE XO/bI,
UMeEIoIlKe J0BOJILHO OOJBIIYIO IUIOIIAb, U TaM COrpeBaeTcs M yBiaxkHseTcs. [IblIb 1 MUKPOOPraHU3MBI
YaCTUYHO OCENIal0T Ha BOJIOCKAX, PACIIOJIOXKEHHBIX Y BXOJa B HO3JpsAX. OCTalIbHBIE C TOMOIIBI0 PECHUYEK
SNUTENUs MEepPeAaroTcsl B HOCOIJIOTKY, a OTTyAa YNAJsIOTCS MpHU Kalljie, TJIOTaHUM, cMopkaHuu. Ciusb
HOCOBOM MOJIOCTH UMEET U OAKTEPULIUIHOE AEUCTBUE, TO €CTh YOMBAET YacTh MOMABUINX B HEE€ MUKPOOOB.

OKOJIOHOCOBBIE Ma3yXu

[TpunaTouHble Ma3yxu — 3TO MOJIOCTH, JIeXKAlUe B KOCTIX Yepena U MMEIOLUE CBSI3b C HOCOBOM
10J10cThI0. OHU MOKPBITHI U3HYTPH CIU3UCTOM, UMEIOT (PYHKIIHIO TOJIOCOBOTO pe3oHaTopa. OKOIOHOCOBBIE

Ma3yxu:
. raiiMopoBa (BEpXHEUEII0CTHAas);
. JIOOHAs;
. KJIMHOBH/IHAsA (OCHOBHA);
. siuelKY JJaOUPUHTA PelIeTYaTol KOCTH.

IIpuaaTounblie masyxu Hoca
JIBe BepXHEUETIOCTHBIE Ma3yXu — camble Oonbine. OHU pacroiaratoTcs B TOJIIE BEPXHEH UemocTu
0/J] IVIA3HUIIAMH M COOOIIaI0TCS CO CpeiHUM Xo10M. JIoOHas ma3yxa Takke napHasi, pacrojaraercs B J00HOH



KOCTH HaJ] ME&KOpOBbEM M MMeeT (opMy NMUPAMUIBI, C BEPXYIIKON, 0OpaleHHol BHI3. Yepe3 HOCOIOO0HBII
KaHaJl OHA TaK)K€ COEIUHAETCS CO cpelHUM xonoM. KinmHoBHaHAs ma3yxa pacrosiaraercsi B KJIMHOBHIHOM
KOCTH Ha 3aJ{Hell CTeHKe HOcOorNoTKU. [locepeariHe HOCOIVIOTKH OTKPBIBAIOTCS] OTBEPCTHUS YEEK peLIeTUaTON
KOCTH.

["alimopoBa ma3zyxa HauOoJiee TECHO COOOIIAeTCsl C IMOJOCThIO HOCA, MO3TOMY HEPEIKO BCIEH 3a
pa3BUTHEM PHHHUTA MOSABISAETCS U FaiMOPUT, KOI'1a IIEPEKPBIBACTCA ITyTh OTTOKA BOCIIAIUTEIBHOMN JKUJKOCTH
U3 N1a3yXH B HOC.

I'opranb

OTO BEpXHUH OTHEN JBIXAaTENbHBIX MyTeH, YYacTBYIOIIMH Takke B 00pa3oBaHMU ToOJOCA.
Pacnionaraercst oHa mpuMepHO MocepenHe Ien, MeX Ty TTIOTKON U Tpaxeeil. ['oprans oOpa3oBaHa XpsIaMu,
KOTOpBIE COEIMHSIOTCS CycTaBaMu U CBsi3KamMu. KpoMe TOro, oHa HpHKpeIsieHa K HOJIbSA3BIYHON KOCTH.
Me:xly epcTHEBUIHBIM M LIMTOBUIHBIM XPSIIAMU HAXOAUTCS CBSI3KAa, KOTOPYIO PacceKaroT MpU OCTPOM
CTEHO3€ FOpTaHU AJIs 00eCIeYeHus JOCTyIa BO3/IyXa.

B ropranu mMeroTcs rosocoBbl€ CKJIAIKH, COCTOSIIME M3 CBA30K M Mbll. [Ipm uX cMbIKaHUH
IIPOUCXOIUT 00pa30BaHUE 3BYKOB PA3JIIMYHOM BBICOTHI.

I'opTanp BBICTHIIAET MEPLATENBHBIN SMUTEINM, a HAa TOJIOCOBBIX CBS3KAX SMMTEINI MHOTOCIOWHBIN
IJIOCKHMA, OBICTPO OOHOBIISIOIIMICS U MO3BOJISIOLINM CBSI3KaM OBbITh YCTONYMBBIMU K TOCTOSTHHOW Harpyske.

[Tox cnmu3ucTOl 000JI0YKON HUKHETO OTJIeNIa TOPTAaHH, HIKE TOJIOCOBBIX CBSA30K, HAXOAUTCS PHIXJIBIHA
cioii. OH MOXKET OBICTPO OTEKATh, OCOOEHHO Yy JIETEH, BbI3bIBAsl JADUHIOCIIA3M.

@YHKIMY TOPTAHU: JIbIXaTeNbHAsL, T0JIOCOBAs, a TAKKE 3alIUTHAS — [IPU MTONIaJJAHUN B HEE HHOPOJIHOTO
TeJla WIN MOBBIILIEHHS COJIEpKaHUs BPEIHBIX ra30B B BO3/[yXe BO3HUKAET pe(IEKTOPHBIN Cl1a3M U Kalllelb.

Tpaxes

C Tpaxeu HaUMHAIOTCS HIDKHUE AbIXaTelabHble MyTH. OHa IPOI0JIKAET TOPTaHb, a 3aT€M IIEPEXOIUT B
Oponxu. Opras BBIIISAUT Kak Iosias TpyOKa, COCTOALIasi U3 XPSIIEBBIX IMOJYKOJell, MJIOTHO CBSI3aHHBIX
MeXIy coboi. JnmHa Tpaxen okono 11 cm.

Buuzy tpaxest oOpa3yeT 1Ba riaBHBIX OpoHXa. JTa 30Ha — 00nacTh Oudypkanuu (pa3aBoCHHS), OHA
MMeEEeT MHOT'O UyBCTBUTEIbHBIX PELENTOPOB.

Tpaxero BbICTHIIAET MeplaTeIbHbIM snuTenuii. Ero ocoOeHHOCTh — Xopornas CrocOOHOCTh K
BCACBhIBaHMIO, YTO UCIIOJIb3YETCS IPU MHTAISALUAX JIEKAPCTBEHHBIX CPENICTB.

ITpu cTeHo3€e ropTaHu B HEKOTOPBIX CIy4asX MIPOBOAAT TPAXEOTOMUIO — PACCEKAIOT IIEPEAHIO0 CTEHKY
Tpaxeu U BBOJAT CIIELUAIBHYIO TPYOKY, uepe3 KOTOPYIO MOCTYIAET BO3IYX.

bponxu

OT1o cucrema TpyOOK, IO HUM BO3AYyX MPOXOAMT U3 Tpaxeu B Jierkue u obpatHo. OHU HMEIOT U
OUHMIIAIOIIYIO (PYHKITHIO.

budypkanus Tpaxeum pacronaraercs NpUMEpPHO B MekionaTouyHoil 3oHe. Tpaxes oOpasyer aBa
OpoHXa, KOTOpbIE MIYT B COOTBETCTBYIOIIEE JIETKOE M TaM pa3felisiloTcsi Ha J0JIeBble OpOHXH, 3aTEM Ha
CerMeHTapHbIe, CyOCerMeHTapHbIe, J0JIbKOBbIE, KOTOPHIE AEIATCS Ha TEPMUHANIbHBIE (KOHIIEBbIE) OPOHXHUOJIBI
— caMble MeJIkHe U3 OpoHX0B. Best aTa cTpykTypa Ha3bIBaeTCs OpOHXHAIBHBIM JIEPEBOM.

TepMuHaIbHBIE OPOHXHOJIBI UMEIOT JUaMeTp 1 — 2 MM U IIepeXosT B JbIXaTeabHble OPOHXUOIIBI, OT
KOTOPBIX HAYMHAIOTCS albBEOJIApHBbIE XOAbl. Ha KOHIAX agbBEOJIIPHBIX XOJIOB PaclojararoTcs JErO4HbIE
ITy3bIPbKH — AJIbBEOJIBI.

Tpaxest u 6poHxH

W3nyTpu OpOHXM BBICTIaHBI MepLATeIbHBIM dnuTenreM. [locTosHHOE BOJIHOOOPa3HOE IBUKEHHE
PECHHYEK BBIBOJAUT BBEPX OPOHXHAJBHBIM CEKPET — KHUAKOCTh, HEMPEPHIBHO 0OpaA3yIOLIYIOCs KeJe3aMu B
CTEHKE OPOHXOB M CMBIBAIOIIYIO BCE 3arPSA3HEHUS C MOBEPXHOCTU. TaK yIaIsIFOTCSI MUKPOOPTaHU3MBbI U MbLIb.
Ecnu npoucxoauT CKoIMIeHHe TyCcToro OpOHXHaIbHOTO CEKPETa, MM B IPOCBET OPOHXOB MOMAAaeT KPyITHOE



UHOPOJHOE TEJO, OHM YJAISIIOTCS C IIOMOIIBIO KAl — 3alIMTHOIO MEXaHW3Ma, HAaIpaBJIEHHOTO Ha
OYHILIEHHE OPOHXHUALHOTO JIepPEBa.

B crenkax OpOHXOB HMMEIOTCS KOJIBLIEBUAHBIE My4YKH HEOOJBIIMX MBI, KOTOPHIE CIIOCOOHBI
«TIEPEeKPBIBATh» IOTOK BO3AyXa HpU €ro 3arpssHeHud. Tak BosHukaeT Oponxocmasm. Ilpu actme 3TOT
MEXaHU3M HAayMHAeT paboTaTh TOrJa, KOIJa BJBIXAeTCA OOBIYHOE Ul 30POBOIO YEJIOBEKAa BELIECTBO,
Hanpumep, Nbuiblia pacTeHui. B 3Tux ciyyasx OpoHXocna3M CTAaHOBUTCS MaTOJIOTHYECKUM.

Opransl JpIXaHUs: JIETKAE

VY uenoBeka ABa JETKHX, PacHOJOKEHHBIX B IPyIHOM mojocTu. MIX OCHOBHasl pojib — OOECIEeUnTh
O0OMEH KHCIOPOAOM H YIIIEKHCIIBIM Ta30M MEXKILy OpPTraHU3MOM H OKPY>KaloLIel Cpeon.

Kak ycrpoens serkue? OHM pacnoyiocKeHbI 10 CTOPOHAM OT CPEIOCTEHHUS, B KOTOPOM JIEKUT CEPALE
u cocyasl. Kaxoe jgerkoe mokphITO INIOTHOM 000JI04KOi — TuieBpoil. Mexay ee JHCTKaMu B HOPME €CTh
HEMHOT'0 HUJIKOCTH, KOTOpasi 00eCrieynBaeT CKOJIbKEHUE JIETKUX OTHOCUTENILHO TPY/THOM CTEHKH B IPOLIECCe
nbixanus. [IpaBoe nerkoe Gosblie eBoro. Yepes KOpeHb, pacloyioKEHHbINH ¢ BHYTPEHHEH CTOPOHBI OpraHa,
B HEro MOMajaoT IJaBHbIA OPOHX, KPYIIHbIE COCYAMCThIE CTBOJIbI, HEPBHI. JIerkue cocTosT U3 J0JIei: mpaBoe
— U3 TPEX, JIEBOE — U3 JIBYX.

bponxu, nonasas B Jierkue, AensaTcs Ha Bce Oosnee menkue. KoHieBble OPOHXMOIIBI MEPEXOIAT B
QJIbBEOJISIPHBIE OPOHXMOJIBI, KOTOPBIE PA3/ESIOTCS U MPEBPAIIAIOTCS B allbBEOJISIpHBIE XOAbl. OHU TaKxKe
pa3BeTBisitoTCA. Ha MX KOHIIaX HaXxoJATCs albBeOJsIpHbIE MelIoukd. Ha cTeHkax Bcex CTpyKTyp, HauuHas ¢
TBIXaTEIbHBIX OPOHXHMOJ, OTKPBIBAIOTCS aJIbBEOJIHI (bIXaTeIbHBIE My3bIpbKH). M3 3THX 00pa3oBaHuUii COCTOUT
QIBBCOJISIPHOE  JIepeBO.  Pa3BeTBICHHMS OJHOW  JIBIXaTCIIbHOH OpOHXHONBI B  HUTOre  00pas3yroT
MOP(OJIOTHUECKYIO €JMHULLY JIETKUX — allUHYC.

CrpoeHue anbBeon

Ycrbe anbBeossl umeer pquametp 0,1 — 0,2 mM. M3HYTpH anbBeoJIIpHBIN ITy3bIPEK MOKPBIT TOHKUM
CIIOEM KJIETOK, JIe)KAlIMX Ha TOHKOM cTeHke — MeMmOpaHe. CHapyXH K 3TOH JK€ CTEHKE NpPUIIECKUT
KPOBEHOCHBIN KaIllAJUIAP.

Bapbep Mex1y BO3IyXOM U KPOBBIO Ha3bIBaeTCs adporemMarndeckuM. Ero TommuHa oyens mana — 0,5
MKM. BaxkHo#i ero dacteto siBisieTcst cyppakranT. OH COCTOUT U3 MPOTEUHOB U (POChHOIUINIO0B, BBICTUIAET
SIUTENUN U COXpaHSeT OKPYIIylo (popMy ajabBeoJ MPHU BbIIOXE, NMPENSATCTBYET MOMaJaHUI0 MUKPOOOB U3
BO3/yXa B KPOBb M JKHJKOCTH W3 KallWIJISPOB B MPOCBET albBEOJbl. Y HEJOHOLIEHHBIX AeTel cyphakTaHT
Pa3BUT IJIOXO, TO3TOMY Y HUX TaK 4YacTO BO3HUKAIOT MPOOJIEMBI C ABIXaHUEM CPa3y MOCIE POXKICHHS.

B nerkux ecthb cocynbl 000UX KPYroB KpoBooOpalieHusi. Aprepun 0OJIbIIOro Kpyra HecyT 60raryo
KHUCJIOPOAOM KPOBb OT JIEBOT'O XKeyJ0UKa cep/ia U MUTA0T HEMOCPEICTBEHHO OPOHXH U JIETOYHYIO TKaHb,
KaK BCE OCTaJbHbIE OpPraHbl YelloBeKa. APTEpHHM MaJoro Kpyra KpOBOOOpAIEHUs HPUHOCAT B JIETKHUE
BEHO3HYIO KPOBb U3 MIPABOIO KEIy0uKa (3TO €JUHCTBEHHBIN NMPUMEP, KOTAa M0 apTEpUsIM TeUeT BEHO3HAs
KpoBb). OHa TEYeT MO JIETOUYHBIM apTepHsIM, 3aTEM MOMNAaJaeT B JIETOYHbIE KaMWLISAPbI, T€ U IPOUCXOAUT
razoo0MeH.

CyTb nporiecca IbIXaHus

["a3000MeH MeXly KpOBBIO M BHEIIHEH Cpeioil, KOTOPBIH MPOXOIUT B JIETKUX, HA3bIBAETCS BHEIIHUM
npixanreM. OH IPOUCXOANT U3-3a Pa3HOCTH KOHLEHTPALMU T'a30B B KPOBU U BO3JyXE.

[TaprmaneHoe JaBlieHHE KHCIOPOAa B BO3Jyxe OOJbllle, YeM B BEHO3HOW KpoBH. M3-3a pasHMIIBI
JaBJICHUs] KUCIIOPOJl Yepe3 a’poreMaTudeckuid Oapbep NPOHUKAET M3 albBEOJ B Kamwuipel. Tam OH
MIPUCOEANHSETCS K SPUTPOLIMTAM U PACIIPOCTPAHSIETCS 10 KPOBEHOCHOMY PYyCITy.

["a3000MeH yepes asporemMaTuyeckuit 6Gapbep

[TapunanbHOE AaBlieHUE YITIEKUCIIOTo Ta3a B BEHO3HOM KpoBH OoJbllle, ueM B Bozayxe. M3-3a aToro
YIJIEKUCIIBIN Ta3 MOKHUIAeT KPOBb U BBIXOAUT C BBIIBIXa€MbIM BO3/1yXOM.

["a3000MeH — HenmpepbIBHBIN MPOIIECC, MPOJOIKAIOIIMNACS, TOKA €CTh Pa3HULA B COJIEP’KaHUH I'a30B B
KPOBH U OKPYKarlOILEH cperie.


http://ask-doctors.ru/dlitelnyj-kashel-u-vzroslyx-i-detej-prichiny/
http://ask-doctors.ru/prichiny-bronxialnoj-astmy-i-mexanizmy-ee-razvitiya/

[Tpr OOBIYHOM JBIXaHWU YEpe3 PECHUPATOPHYIO CHCTEMY 3a MHUHYTY IPOXOJIUT OKOJO 8 JHTPOB
Bo3ayxa. llpm Harpy3zke M OONE3HSAX, CONMPOBOXKIAIOIIMXCA YCHUJICHHEM OOMEHa BEIIeCTB (Hampumep,
TUIEPTUPEO3), JErOYHas BEHTWIALUS YCHUIMBAETCS, MOSABIAETCA ObllIKa. EcnM yuarieHue AbIXaHUs He
CIIpaBIIAETCS C NOJAEP)KaHUEM HOPMAIbHOTO Ia3000MEHA, B KPOBH CHMYKAETCS COJEpKaHME KHCIOpoJa —
BO3HHKAET I'MIIOKCHS.

I'unokcns TaxKe BO3HUKAET B YCIIOBUAX BBICOKOTOPbS, I/1€ KOJIMYECTBO KACIOPOJa BO BHELIHEN cpene
CHMKEHO. DTO IPUBOJUT K Pa3BUTHIO TOPHOM O0JIE3HU.

Bonpocel K IPaKTHYEeCKOMY 3aHATHIO

1. CTpyKTypsl OpraHM3Ma 4elOBeKa, OO0ECIeYMBAIONIUE IPOLECC IbIXaHUs. JIpIXaTeIbHBIN
amnmapar

2. JlpIxatenpHasi CHCTeMa: CTPYKTYPBI, COCTABIISIFOIINE €€ ¥ UX (QyHKITUN

3. Bepxuane npixatenbHble TMyTH (TOJOCTh HOCA, YACTH TJOTKH), PACIIONOXKEHHE, CTPOCHUE,
GbyHKIIH

4. HwxHue npixaTenbHbIe yTH, UX PACIIOJIOXKCHUE, CTPOCHHE U (PYHKIIUU

3agaHus K NIPAKTHYECKOMY 3aHATHIO
1. 3anonHeHue TaOnuubl «CpaBHUTENbHAS XapaKTEPUCTHKA CTPOEHHUS] CTEHOK JIbIXaTEeJbHBIX
Iy TEN»

ITPII 29. M3yuenune ocoOeHHOCTEll pacnoioxKeHusi, CTpoeHus jJerkux. M3yuenue u
omnpe/ejieHHe rPAHUI JIETKUX H MJIEeBPbI
Teopernyeckasi 4acThb

Jlerkoe, pulmo (rped. — pneuMon), — 3To MapeHXUMATO3HBIN OpPraH, PacloJOKEHHBIN B TPy IHON
nonoctu .IlpaBoe nerkoe HeMHOro mpeobiiagaeT Mo pa3MepaM Haja JIeBbIM. Macca MpaBOro JIErKoro
kojebsercs B Hopme or 360 mo 570 r, meoro — 325—480 r. B KaxIoM JIErKoM MOBEPXHOCTH
nuadparMalibHas, TPyIUHO- pedepHasi, CpeIoCTCHHAS.

HuadparmanbHas MOBEPXHOCTh COINpHUKacaeTcs ¢ auadparMor, TpyauHO- pedepHas — C

BHYTpPEHHEH MOBEPXHOCTHIO pedep U TPYIUHBI, CPEIOCTEHHAsI — C OpraHoM cpenocteHus,. CpenocTeHHas
MMOBEPXHOCTD JIEBOTO JIETKOT'O B HIKHEW 4acTH MMeeT yriayOieHue — cepAeuHyto Boipe3ky .IloBepxHoctu
JIETKUX OTJENEHBI KpasiMu (TIEpeTHUMN ,HIKHUT).

Jlerkue UMEIOT BEpXYIIKY M OCHOBaHHE. Bepxyliika pacrnonoxkeHa HajJ KIFOUNLEH U BBICTYIIAeT
mpuUMepHO Ha 2 cM BbIle. OCHOBaHME COOTBETCTBYET quadparMaibHON TOBEPXHOCTH.

Jlerkuie cOCTOUT U3 J0JeH, pa3/eNeHHbIX mensMu (00po3aaMu)-Kochle U TOpH3OHTaIbHas (Y
MPaBOTO JIETKOTO). B mMpaBoM JerkoM Tpu JIONIK: BEpXHSsS, CPEIHAS U HUXKHsSA .B neBoM — /Be: BepXHAA U
HIDKHSAS.

Jlonmu JEerkux CocTOST M3 CErMEeHTOB. Mexay coOOM CEerMeHThl pa3/eleHbl PBIXJION
COEIMHUTENIbHON TKaHbi0.. B mpaBom nerkom ux 11, a B ieBom 10 cermentoB. Kaxip1it COCTOUT U3 AOJEK —
Y4acTKOB JIETKOI'0 NMUpaMUAAIBbHON (opMBbl, UX pa3Mmep He npesblimiaer 10—15 MMm. a obmiee Koau4ecTBO
okoso 1000 nonex.

Ha cpenocreHHOi MOBEPXHOCTH PACIMOJIOKEHBI BOPOTa JIETKUX, KyJa BXONAT TJaBHBIA OpOHX,
JIETOYHass apTepusi U HEPBbI, a BBIXOAAT JBE JIETOYHBIE BEHBI W JUMQPATHYECKHE COCYIbl, OHHU
00pa3yroT KopeHb Jerkoro.. Cocyapl Mamoro Kpyra — ynajsioT W3 KPOBH YTJIEKUCHBINH Ta3 U HACHIIAIOT
KPOBb KHCJIOPOJIOM.

CtpykTypHas eIMHUIIA JIETKUX AUMHYC , B HUX U TPOUCXOAUT OOMEH Ta30B MEXIYy BHEIIHEH

CpPeaoi M KPOBBIO.
CreHka anbBEOJ] COCTOUT M3 OJHOTO CJIOSI KJIETOK — ajbBEOJIOIMTOB, PACIIONIOKEHHBIX Ha
0azanbHON MeMOpane. [lo npyryro cTtopoHy 06a3zanbHOM MeMOpaHBI HAXOAUTCS TYCTasl CETh KPOBEHOCHBIX
KanuuUIIpOB. AJIbBEOJISIPHBIH 3MUTEIUI MOCTOSIHHO BHIPA0aThIBaeT aKTHBHOE BElIECTBO, OHO CHUKAET



NMOBEPXHOCTHOE HATS’KEHUE U NMPENSITCTBYET CJAUINAHMUIO AJIbBE0J NPH BbI0Xe. OH TaK:Ke OYNIIaeT UX
NMOBEPXHOCTh OT MOMABIIMX C BO3AYXOM MHOPOAHBIX 4YACTHIl W 00JagaeT OaKTEePULIMIHOMI
akTUBHOCTBIO. [Iomanes ansBeon npumepuo 70 — 100 M.
IlneBpa u mieBpajbHAs M0JOCTH
Kaxmoe nerkoe cHapyXw TOKPBITO CEPO3HOHW OOO0JIOUKOH — MJIeBPOii, OHAa WHMeeT
JIMCTKHM BHCHEPAJIbHBIA U MAapHeTAJbHbIN. BucuepaibHblil TMCTOK MOKPHIBAET JIETKOE CO BCEX CTOPOH,
3aXOAUT B IIENU MEXIY HOJSMH, IUIOTHO CpacTaeTcs ¢ IMOJylekalleld TKaHbto. [0 moBepXHOCTHM KOpHS
JIETKOTO BHCIIEpalibHAs IUIEBPA, HE MPEPHIBAsACH, IEPEXOJUT B MNaApPUETAIbHYIO (IPUCTECHOYHYIO).
[TapueranpHas mieBpa MOKPHIBAET CTEHKH TPYAHOU moyiocTH, auadparmy u ¢ 00koB cpempoctenue. OHa
MPOYHO CPaCTaeTCs C BHYTPEHHEW NOBEPXHOCTBIO CTEHOK TIpyIHOM mnoJioctu. lIneBpa mmeer Te xe
MMOBEPXHOCTH, UTO U JIETKHUE : peOepHYyt0, ArnadparMaibHyI0 H CPEIOCTCHHYIO TapUeTaATbHOH IIEBPHl Mexk Ty
BHUCLICPAILHBIM ¥ TAPUETANBHBIM JIUCTKAMH O0pa3yeTcsi MICNEBUIHOEC 3aMKHYTO€ IMPOCTPAHCTBO,
Ha3bIBACMOC IJIEBPAJIBbHOM  MOJIOCTBIO ¢ HeOonbpmmM  KonumdecTBOM  (20—30  wmi)  cepo3HOU
KHUJKOCTH, KOTOpash CMayuBaeT JIMCTKH IUIEBPHl U yCTpaHseT Mexay Humu Tpenue. IlneBpa obOpasyer
TIeBpajbHbIe CUHYCHI: pedepHOo-nuadparMaibHblid U peOepHO-CPEAOCTEHHBIN.
JleroyHast TKaHb OYEHb JIACTUYHA. 3a CUET 3JIACTUYECKOM TATH JIETKUE CTPEMATCS K CIIAJICHUIO.
B meBpanbHOI MOJIOCTH OTPUIIATEIILHOE JABICHHE BO3/yXa, MEHBIIIE aTMOCEPHOTO MPUMEPHO 6-9 MM pT.
ct. [Ipu paHeHuu rpyHON CTEHKH, TKAHU JIETKUX HJIM OPOHXOB BO3MOJKHA pa3repMeTH3alus MIeBpabHON
MOJIOCTH. BO3/IyX MPOHUKAET B IJIEBPAJIbHYIO MOJIOCTh. Hannuue Bo3ayxa B IJIEBPaIbHOM MOJIOCTH MOTYYHIIO
Ha3BaHUE MMHEBMOTOpPaKkca. [IHEBMOTOpakC noOApa3NensiOT Ha OTKPBITBIM, 3aKpbITBIA W KJIAITAHHBIA
(HanpsDKEHHBIN)- OMMACHO IS KU3HH.
Cpenocrenue
Cpenocrenne, mediastinum, — 3T0 KOMIUIEKC OPTaHOB , PACHOJIOKEHHBIX MEXIY IBYMS JIETKUMHU
(Mexxny 1uieBpaibHBIMU MoJocTsAMHU). CpefocTeHue MOApa3NeisioT Ha JABa OTHela: MepelHee U 3ajHee.
VYcnoBHas rpaHMIla MEXAYy HUMH MPOXOJUT IO NEPEeIHEH MOBEPXHOCTH Tpaxeu U TJIaBHBIX OpoHxoB. B
MepeHEM CPEJOCTEHHH PACTIONIOKEHBI CEPJILIE C IIEPUKAPIOM, BIJIOYKOBAS Kee3a, uadparMaibHbIe HEPBbI
u nguMmdaruyeckue y3ibl. B 3agHEM CpEeIOCTEHWM HAXOIATCS Tpaxes W TJIaBHbIE OpPOHXH, MHUIIEBOJ,
OJIyKIaroIuii HEPB, TPYAHAsl YacTb AOPThI, CHUMIIATUYECKHI CTBOJI, TPYJHOW JIHUMQPaTHYECKUN MPOTOK,
HemapHas W TO- JIyHemapHas BEHbI, TuM(paTUYeckue y3ibl. Bce MpocTpaHCTBO MEXIy 3TUMHU OpraHaMH
3aII0JIHEHO PBIXJIOW BOJIOKHUCTOW COEIMHUTENBHON TKAHBIO U )KUPOBOU KIIETYATKOM.

Bonpoch! K NPaKTHYECKOMY 3aHATHIO

1. IInespa, mieBpanbHas 10JI0CTh, 3HAYEHHUE, IHEBMOTOPAKC, BUJIbI

2. CpenocTteHue - TpaHUllbl, 3HaYEHHE

3. Jlerkue — ronorpadusi, BHEIIHEE CTPOECHUE, TOBEPXHOCTH, Kpasi, TPaHUIIbI

4. BHyTpeHHee CTpOeHME JIETKHX: JOJIH, CErMEHTBI, JOJIbKH, aluHyChl. DYyHKIMH CTPYKTYp
JIETKOTO

5. @akTOopsI, IPENATCTBYIOLIUE CIIALCHUIO JIETKUX

3ajaHus K NPAKTHYECKOMY 3aHATHIO
1. Boinonnenue cxem: «bpoHXHanpHOE NEPEBOY», «AJIBBEOISIPHOE IEPEBO»
2. CocraBrenne KoHCeKTa «[ paHUIBI JETKUX U IIIEBPHI»

ITPII 30. U3yuyenue 3TanoB AbIXaHus (UX GYHKIHH, CYIIHOCTH, XapaKTEePUCTHKA), METOI0B
o0c/1e10BaHUA JIETKHUX.
Teopernyeckas 4acTb



Opranbl JbIXaHUsI 00€CIIeYUBAIOT MOCTYIJICHHE B OPraHU3M KHCJIOpPOJa M BBIBEJACHHUE U3 HErO BO
BHEUIHIOIO Cpely YIVIEKHCIoro raza Opranbl IbIXaHus AEJATCS Ha BO3JAYXOHOCHBIE IIYTH M JIbIXaTEJIbHbBIE
OpraHbl — JIETKHE U UMEIOT 0COOEHHOCTH CTPOCHHS:

a)MepLaTeJIbHbIM AMUTEINH OUUILAeT BJIbIXaeMblil BO3yX

0)MHOTO JXKeJe3 - YBJIKHSICTCS BO3yX

B)MHOI'O KPOBEHOCHBIX COCYA0B- BO3JIyX COIpeBaeTcs

I')B [IOJIOCTH HOCA PELENITOPBl OpraHa 0OOHSIHMSI, Pa3INYarOLIe 3aaxy

1) IPUJATOYHBIE MTA3yXH 0ca 00ECIeUYnBAIOT PE30HAHC T0JI0CA

€)muMQOUIHASA TKaHb C 3aIIUTHONW (QyHKIIMEH

K)B TOPTAHU T'OJIOCOBBIE CBSI3KU - TOJI0CO00pA30BaAHUN

3)TBEP/BIA OCTOB CIIOCOOCTBYET CBOOOHOM IMPKYJISIIUHA BO3yXa

JlpIxaTenpHbIe MMyTH IPEACTABISIOT COOOH CUCTEMY TPYOOK, CTEHKH KOTOPBIX UMEIOT KOCTHYIO
WK XPSILLEBY0 OCHOBY. biiaroznapst 3Tomy oHu He cnumnatorcsi. X mpocBeT Beeria 3usieT, ¥ Bo3LyX CBOOOIHO
LUPKYJIUpPYeT B 00€ CTOPOHBI, HECMOTPSI Ha M3MEHEHHsS JaBJICHUS IPU BIOXE U BblIoXe. BHyTpeHHs
(cnu3ucras) 000JI0UKa AbIXaTEeNbHBIX MyTEH BBICTIAHA MEpLATEIbHBIM JSIUTEIHEM M COICPKHUT KEJIe3bl,
BbIpabaThIBaIOLIME CIIN3b. biarogaps 3ToMy BIbIXaeMblii BO31yX OUHMILACTCS, YBIAKHACTCS U COrpeBaeTcs 3a
cyeT O0JIBIIOT0 KOJIMYECTBA KaWLISIPOB.

JlpIxaTenpHble MyTU B CBSI3U C BEPTUKAJIbHBIM MOJOXKEHUEM Tejla JEeNAT Ha BepxHUE U HuxkHHE. K
BEPXHHUM JIbIXAaTEIbHBIM IIYTSM OTHOCST: HapYKHBIA HOC, IOJIOCTh HOCA, HOCOIJIOTKY U pOTOrNIOTKY. HuxHue
JbIXaTeNbHbIE IIyTH — 3TO TOPTaHb, Tpaxes U OPOHXH, BKIIOYAsl UX BHYTpHU- JIETOYHBIE PA3BETBIICHUS, UIIU
OpOHXMAJIBHOE JIEPEBO.

Bo3ayxoHocHble nmyTH

Hapy>xHblii HOC, (Tped. — rhinos), BeICTymaeT B BUE TPEXIPAHHOM MUPaMUIbl B LICHTPAIBHOI
qacTH Juna. YacTu Hoca : KOpeHb, CIIMHKY, BEPXYILIKY U J1Ba Kpbula. HapykHbIii HOC 00pa3oBaH HOCOBBIMHU
KOCTH U JIOOHBIMU OTPOCTKAMHU BEPXHEH YENIOCTH, XPSAIIAMU : KPbUIOBUIHBIMU, OOJBIIMMU U MaJIbIMU
OOKOBBIMHM U Ieperopoakoil Hoca. HapyxHblil HOC oTAeneH oT o0nacTu j10a yriayOleHHeM, «IIEPEHOChEM.
Kpbuibs HOCa OrpaHUYMBAIOT OTBEPCTUS — HO3pU. Uepe3 HUX IpOXOUT BO3AYX B IOJOCTh HOCA U OOPATHO.
®opma HapyKHOTO HOCa MHAMBHUAyaJIbHA, 3aBUCUT U OT HAalMOHAJIBbHOCTU. CHApPYKU HOC MOKPBIT KOXKEH.
Ho3npu nepexoast B moJIOCTh, Ha3bIBAEMYIO IIPENJBEPUEM MOJIOCTU HOCA, OHA BBHICTIIAHA KOXKEW M UMEET
BOJIOCBI(3aJIepKMBaeT KPYIHbIe YacTHLbl B Bo3ayxe. [losocTe Hoca, cavitas nasi, criepeand OTKpbIBAaeTCs
HO3/IPSIMH, a C3aJld COOOIIAeTCsl ¢ HOCOTJIOTKOM 4epe3 OTBEepCTUsi — XOaHbl. B MmosocTu Hoca BBIAETSAIOT
YeThlpe CTEHKU: BEPXHIOI, HWKHIOI U JaTtepaibHble. OHU 00pa3oBaHbl KOCTsIMHU yepena Ha3pats koct u3
Matepuaina 1o "ocreosorun”. I1o cpeIMHHON JTMHUY PACIIONIOKEHA NIEPETOPOIKA HOCA - NEPIIECHIUKYJIIpHAs
IJTACTUHKA PElIeTyaTON KOCTH, COLIHUK U XPSIIIl IEPETOPOAKH HOCA YaIlle OTKIIOHSETCS OT CPEIMHHON JIMHUY.

MennenHoe ABMKEHHE BO3Ayxa oOecnedynBaeT OOJblliee COIpEeBaHUE M OYUIIEHHE BO3AYIIHOIO
MIOTOKA, YTO CO3/JAeT HaWIy4llIle yCJIOBUS JIJIsl ra3000MeHa B anbBeosax. B o0iacTu HU’KHEro HOCOBOro XoAa
OTKPBIBAETCSI HOCOCIE3HbIN KaHall. [1o HeMy B IOJIOCTh HOCA U3 CIIE3HBIX ITyTEH MOCTYNAET cle3a.

CTeHKH MOJIOCTH HOCA BBICTIIAHBI CIM3UCTON 000510uKOil. B Hell paznuyaroT pecnupaTopHyIo U
oboHsATeNnbHYI0 00macTi. OOOHATENbHAs 006J1aCTh HAXOAUTCS B IpeiesiaX BEPXHEro HOCOBOTO X0/1a M BEpXHEH
HOCOBOM PaKOBUHBI. 371€Ch PACIOJI0KEHbI PELETITOPBI OpraHa 0OOHSIHUS — OOOHSTEIbHbBIE TYKOBHUIIBI.

OnuTenuii pecnupaTOpHON 00NacTH — pEecHUTUaATHI (MepuarenbHbli). B ero crpoenun
BBIIETISIIOT pECHUTYAThIE U OOKaJIOBUHBIE KIETKU. BOKamoBUIHbIE KIIETKH CEKPETUPYIOT ClIM3b, Oyarogaps
KOTOpPOM HOCOBas MOJIOCTh IOCTOSIHHO MOJJIEP’KMBAETCS B YBIQKHEHHOM cocTosHMM. Ha moBepxHoCTH
PECHUTYATHIX KJIETOK PACTIOI0KEHBI 0COOBIC BHIPOCTHI — PECHUYKH. PECHUYKH KOJIEOIIOTCS ¢ ONpeieIeHHON
4acTOTOU U CIIOCOOCTBYIOT MEPEMEIIECHHUIO CIIU3HU C OCEBILIMMU Ha €€ IOBEPXHOCTH OaKTEPUSMU U MbLJIEBBIMU
YacTUI[AMU B HANpaBieHUU TIOTKU. COCyAUCTBIE CIJICTEHUs, HAXOIAIINECS B TIYyOOKHUX CIOSX CIU3UCTOMN
000J10YKH, 00€CIIEUnBaAIOT COIPEeBaHNEe MOCTYIAIOLIETO BO3AYXa.



OKoNOHOCOBBIE Ta3yxu ( MPHUAATOYHBIE) HOCA, — OSTO MOJIOCTH B KOCTSIX uepena, BHICTIIAHHbBIC
CIIM3UCTON OOOJOYKOW M 3arOJIHEHHBIE BO3YXOM, MPHUIAIOT TOJIOCY ONPEAEICHHBIH pe3oHaHc ronoca OHH
COOOMIAIOTCS C TMOJIOCTBIO HOCA Yepe3 Heboubie Kanaibl. [locnenne OTKpBIBAIOTCS B 00JIACTH BEPXHETO U
CPEIHETO HOCOBBIX X0/10B. OKOJIOHOCOBBIMU ITa3yXaMU SIBJISTFOTCS:

BepxHeuentocTHas (I"aliMopoBa) masyxa, pacrosioKeHHas B TeJie BEpXHEH 4eoCTH;

J00Has ma3zyxa,— B JIOOHOUM KOCTH;

KJIMHOBH/IHAS Ma3yXa— B TeJIe KIMHOBUIHON KOCTH;

SYEHKH peIIeTyaToro JabupuHTa (epeiHne, CpeIHIe 1 3a/HAE) — B PEUIeTYaTON KOCTH.

OxosI0OHOCOBBIE Ta3yxu (HOPMUPYIOTCS B TEUEHUE IEPBBIX JIET XKHU3HH. Y HOBOPOXKICHHOTO
uMmeeTcs Tosbko ["aiimopoBa nasyxa (B BuJe HEOOJIBILION 110 pa3Mepam MOJI0CTH).
N3 nosoctu HOca 4epe3 HOCOIVIOTKY U POTOIVIOTKY BIBIXa€MBIM BO3yX IIOCTYNAET B TOPTAHb.

Crpoenne ropranu

I'opranb, larynx, pacnonoxeHna B nepeaneii odnactu meu. MemOpaHoii TopTaHb NpUKpEIUIeHa
K TMOABA3BIYHON KOCTBIO, BHU3Y MEPEXOAUT B Tpaxeto . Pacnonoxkena Ha ypoBHe 4-6 MIEWHBIX MO3BOHKOB.
Crnepenu ropTaHb NMPHUKpPbITA MBIIIAMH Iied. C3aau OT Hee TI0TKa, COOKY - COCYIUCTO-HEPBHbBIE MyYKH.
[TonocTk ropTanu AENUTCA HAa TPU OTAENA: BEPXHUN — MPEAJIBEpUE, CPETHUN — TO0JIOCOBasi 4acTh H
HUKHUM — TIOJr0JI0COBYI0 4acTh 1'0JI0COBast 4acTh MMEET MapHBIE MPEeAIBEPHbIE (JIOXKHBIE) U T'OJIOCOBBIE
(MCTUHHBIC) CKJIAQIKW, OHHU OrPAaHUYMBAIOT JBE INEJH, KOTOPBIE TAaKXKE HA3bIBAIOTCS MPEIIBEPHON U
rojocoBoi. [IpocBeT romocoBoii menu 6osee Y3KUid B MOKET U3MEHSTHCS TOJT JICWCTBUEM MBI TOPTAHH.
Mexny ckilafkaMu T'OJIOCOBBIE KEITyJO4KH . JKenynodky ropTaHu UTParoOT POJIb PE30HATOPOB BO3LyXa IIPU
rojocoo0pa3oBaHuM U O00ECHEeYMBAIOT COTPEBAHME BJBIXaEMOIO BO3JyXa. BpIlie TOJI0COBOM yacTH
MpeAJBEpUE - PACIIMPEHHAsl 4YacThb, HUXKE TOJIOCOBBIX CKJIAQJOK pACIOJIOKEHA IOJr0JI0COBasi 4YacTb,
KOTOpasi KHHU3y OHa IMOCTENEHHO pacCIIUpSeTCs U MPOAOJDKAETCS B MOJIOCTh Tpaxed. Ha dpoHTanbHOM H
CaruTTaJIbHOM Cpe3axX OHA UMeeT (OopMy MEeCOUHBIX YacOB.
TBepablli OCTOB rOpTaHU XpsAILIM NapHbIC W HemapHble. HenmapHpIMM SABISIOTCS IIUTOBUAHBIN,
MEPCTHEBU/IHBIA U HAATOPTAHHBIN Xpsiu. [lapHble - dyeprnamoBUAHBIN, POKKOBUIHBIN KIMHOBUIHBIN
Henapubie xpsitu
[[luToBUIHBINA XSl B BUAEC «IIUTA» CIEPEAN 3aKpbhIBaeT ocTajibHbie. OH COCTOUT U3 JBYX
MJACTUHOK, COEIMHEHHBIX IOJ OCTPhIM YIJIOM, KOTOPBIM Ha3bIBAE€TCA BBICTYNOM roptaHu. OH Jerko
MPOLIYTbIBaeTCs (MalbMUpyeTcs) MOJA KOKed B 00JacTu IIed B BHJE IJIOTHOTO IO KOHCHUCTEHIIMH
BO3BBIIICHUS. Y MYXYHUH 3TO 00pa30oBaHUE XOPOIIIO BHIPAKEHO M HA3bIBAETCS KaJIbIkoM (AaMOBO S0J0KO).
OT Ka)XI0M MIACTUHKU OTXOJUT BEPXHHUM M HUKHUK pora. Mexly NOabsA3bIYHON KOCThIO U IIMUTOBUIHBIM
XpSILIOM pacrnosaraercs UIUTONOIbSA3bIYHAS MeMOpaHa.

HanaropranHueiii Xpsi UMEET IUPOKYIO BEPXHIOK YacTh — IUIACTUHKY KOTOpasi KHU3Y CYKUBAETCH,
oOpasys crebesniek, WM HOXKY. HaaropTaHHBIM Xpsill, TOKPBHITHIA CIU3UCTOM OO0OJIOYKOM, Ha3bIBAETCS
HaJaropTaHHUKOM. OyHKIMS HAATOPTAHHUKA — MPETSITCTBUE JJIA MOTAJaHus B HIDKHHUE JIbIXaTeNIbHBIC Ty TH
BOJIbI U TTHIIIH.

[lepcTHEBUIHBIN XPSLI PACTIONOKEH HUXKE OCTAIBbHBIX , HUMEET JAyry Cchoepeaud |
YETHIPEXYTOJIbHYIO MIIACTUHKY C3a/H.
IHapHble XpAmm
UepnanoBUHBIM  Xpsl] pacloioKeH C€3aAu Ha IUIACTUHKE MEPCTHEBUJIHOTO XpsIlia.,
WMEET TOJIOCOBOW M MBIIICYHBIA OTPOCTKU. MEXKy MHUTOBUIAHBIM XPSAIIOM M TOJIOCOBBIM OTPOCTKOM
HATSIHYTa rojiocoBasi cBsi3ka. K MpIe4HOMY  OTPOCTKY MNPHUKPEIUISIOTCS  MBIIIIBI ropraHu. Ha
YEPIAIOBUTHOM XPSIIE POKKOBHIHBIN, a BBIIIE KIMHOBUJIHBIN , HO OH Y HEKOTOPBIX JIFOJICH OTCYTCTBYET.
Xpsly ropTaHu COEAUHSIIOTCSI MEXAY COOO0M ¢ MOMOIIBIO CBA30K U CYyCTaBOB.



MpImnbl rOPTAHM— MOIEPEYHOINONI0CAThIE U COKPAILAIOTCS POU3BOIBHO. CKEIETHBIE MBIIIILIBI
rOpTaHU TEPEMEIIA0T €€ BBEPX WM BHU3 MpPU TJIOTAaHUM M OOpPa30BaHUU TOJOCA.- 3TO MBIIILBI IIEH,
CBSI3aHHBIE CO IUTOBUAHBIM XpsieM . CoOCTBEHHBIE MBIIIIBI TOPTAHH :

1)MBIIIIBI, BAMSIONIME HA IIUPUHY BXOJAa B TOPTaHb: Yepriajo-HAATOpTAaHHAS MBIIIIA, KOTOpas
3aKpbIBA€T BXOJ B TOPTaHb
2)MBIIILIBI, BAUSIOUINE HA MOJI0XKEHNE HAArOpTaHHUKA: IIUTO- HAATOPTaHHAS MBILIIA, TOIHUMAIOIIAs
HaJrOpTaHHUK;
3)MBIIIIIBI, BAUSIONINE HA IIUPUHY TOJIOCOBOM ILIEIH:
-pacuupsitoias (3a1Hss IepCTHeUEPIATOBH/IHAS ),
- cyxuBaroimue (OOKOBas IEpPCTHEUEPNATOBUAHASA, LIUTOYEPIIATIOBUIHAS; IONEpeYHas U Kocas
YEepIaIOBUIHBIE MBIIIIIHI);
4)MBIIILIBI, BIUSIONIME HA COCTOSIHUE TOJIOCOBOM CBSA3KU:
- Hampsrawoiye (mepcTHe- NUTOBUIHAS MBIIIIA);
- paccnabisroniye (roJiocoBasi MBIIIIIA).
['opTaHb MOKpBITa CIM3UCTON 00OJOYKOM MepLATENbHBIM SMUTENINEM, HO B 00JAacTU TOJIOCOBOM
CKJIQJIKU PACIOJIOKEH MHOTOCIIOMHBIN NIJIOCKUI HEOPOTOBEBAKOIINI SITUTEINM
@DYyHKIUN TOPTAHU.
I'opranp obecrnieunBaeT NMpoBeIEHUE BO3yXa, B HEM MHOIO pPELENTOpPOB, HPU pa3pakeHUU
KOTOPBIX BO3HUKACT KAalUIEeBOW 3alIUTHBIA pediexc M TopTaHb oOpraH rojocooOpa3oBanus. llpu
CIIOKOWHOM JIbIXaHUM LIMPUHA IIEAH 5 MM, NpU IIyOOKOM ABIXaHUU M IpoMKOM Kpuke — 15 mm. Ilpu
pa3roBope MIMPHUHA FOJOCOBOM 1IN U3MEHSIETCSl — TO CYXaeTcsl, TO pacuupsiercs. B nponzHeceHnn 3ByKOB
UTPAIOT TOJIOCOBBIE CBSA3KU. OHU HANIPSITAIOTCS U PACCIIA0ISAIOTCS TIO]T BIMSIHAEM MBI, 00pa3yIoTCs 3BYKH
roJI0C 3aBUCHUT OT MOJIOXKEHHUS SI3bIKa, T'y0, MATKOro HEOA, MPOXOAUMOCTH MOJIOCTH HOCA U €0 MPUAATOYHBIX
nazyx. MyxxuuHsl o0janaroT Oojiee IIIMHHBIMU TOJOCOBBIMU CKJIQJKaMHU IO CPaBHEHHIO C YKEHIIMHAMHU.,
MI03TOMY MY>KCKOU T'OJIOC HMKE HKEHCKOTO.
Tpaxest u OpoHXHAIbHOE 1ePEBO
Tpaxes (trachea), TpyOka nmuHoi 11 - 13 cm. or ropranu Ha ypoBHe VII meiiHoro
mo3BoHka g0 IV w V TIpyaHBIX TO3BOHKOB, TJ€  JEIUTCA Ha JBa TIJIaBHBIX OpoHXa-
3T0 Oudypkamus Tpaxeu. Yactu Tpaxeu : meiHas u rpyaHas. Tpaxes u3 15-20 XpsmieBbIX MOTYKOJEIl,
COEMHEHHBIX CBSI3KaMHM . .Briepenn Tpaxeu IHUTOBUAHAS Keile3a. Tpaxes CIyCKaeTcsi B CPEJOCTEHHUE, U
JEJINT €ro Ha nepenHee M 3agHee. K Tpaxew NpHIEraloT KpPYyNHBIE COCYZBI, a C3aAM TPaxeu HaXOJUTCS
MIUIIEBO/I, C KOTOPBIM OHA CPAacTaeTcsl  3aJHsIs CTEHKA JIMIIEHA XPAIIEBOM TKaHU — JTO IIEPENOHYaTas 4acTb
Tpaxeu. U3 COCAMHUTENBHOW TKAaHU M TJAJKUX MBI , PACIOJIOKEHHBIE B MONEPEYHOM HaIpPaBICHUU.
CHapyxu Tpaxes MOKpBITa aJIBEHTHULIMEH.
Tpaxest nenutcs Ha riiaBHble Oponxwu. [ maBHbIe OpoHXH, bronchi mpablit KOpode U mUpe, IIHHOH 3 cM,
OH PacIoJio’keH 0oJiee BEPTUKAIBHO U SIBISIETCS HEMOCPEACTBEHHBIM MTPOJIOJKEHUEM Tpaxeu. . IHopoiHbIe
TeJa Jaie nmonaaaroT B 3TOT OpoHx (B 70—80 % ciyuaeB). JIeBbIil riaBHbBIN OpOHX IITHHON 4—5 CM.
['maBHBIC OPOHXH BXOJAT B COCTAaB KOPHS JIETKOTO , UAYT B JIETKHE U JIenaTcs 110 25 pa3 , o0pa3ys
OpoHxuanbHOE AepeBo . [leneHne OGpPOHXOB: J10JieBble OPOHXHM 3 B MPaBOM JIETKOM M 2 JIOJIEBBIX B JIEBOM
JIETKOM, 3aTeM cerMeHTapHble (B JeBoM uxX 11, a B mpaBom 10), 3aTeM Ha J0IbKOBbIE OPOHXH, KOTOPHIE
JeNATCs Ha OPOHXUONBI M3 TJIAJIKONM MBIIIEYHOW TKaHW. BpoHXHM M3 XpsIIeBbIX momykoien. Crusucras
000JI04Ka M3HYTPU BBICTIIaHA MepLATENbHbIM snuTenueM. CHapyku OpOHXU MOKPBITHI a/IBEHTULHATbHON
000JI0UKOH.
Bonpochbl kK NpakTHYECKOMY 3aHATHIO
1. 3HaueHue KUCIOpOoJa U YIJIEKHCIIOro Tra3a ajs denoBeka. [Iporecc apixaHus, onpeneneHus,
ATaIbl
2. Bnemnee npixanue, nokasatenu. MexaHusM BIoXa U BbloXa. [[pIXaTenbHbIN UK



3. Tpaucnopt razoB kpoBbio. TkaneBoe apixanue. [[puHIUT ra3000MeHa MEXKTY JbIXaTeIbHBIMH

cpenamu
4. MexaHu3M nepBoro Ba10xa HOBOPOKIEHHOTIO
5. HepeHasi, rymopaiibHast peryJisiius JbIXaHus
3agaHusA K MPAKTHYECKOMY 3aHSITHIO
1. BrimonaHenune cxembl «MeXaHH3M BI0Xa U BBIIOXa»
2. 3amnonHenue Tadauil «Jlerounsie 00beMbI», « EMKOCTH JIETKHX)
3. [ToaroroBka coobmenust «KpuTepru OLEHKH MPOLIecca IbIXaHUsDy

ITPII 31. IInmeBapurtenbHasi cucrema. [lojocTs pTa
Teopernyeckasi 4acTh

[TumeBapuTesnbHas CUCTEMA, WIM JKEIyIOYHO-KUIIEUHBIH TPAKT, MPEICTABISAET COOOH H3BUTYIO
TpyOKy, KOTOpasi HAUMHAETCS] POTOBBIM M 3aKaHYMBAETCs aHAJIbHBIM OTBepcTHeM. K Hell oTHOocHUTCs Takke
psA OpraHoB, OOECHEUYMBAIOIIMX CEKPELHUIO IHUIINEBAPUTENIbHBIM COKOB (CIIIOHHBIE JKele3bl, I1E€YEHb,
MOJKETYJOUHas Kele3a).

IInmeBapenue - 3T0 COBOKYIHOCTH IPOLIECCOB, B XOJ€ KOTOPBIX B JKEIyJAOYHO-KHUIIEYHOM TPAKTE
IPOUCXOANT 00paboTKa MHIM U PACIIEIUICHHE COAEPKAIUXCsl B HEH OENKOB, >KUPOB, YIJIEBOJIOB [0
MOHOMEPOB U IOCIIEAYIOIIEE BCACBIBAHNE MOHOMEPOB BO BHYTPEHHIOIO CPEly OPraHU3Ma.

K nuieBapuTenbHON CUCTEME OTHOCATCS:

. MOJIOCTh PTa C HAXOMASIIMMHUCSA B HEW OpraHamMH WM MPUICKAIIMMH OOJIBIIUMHU CIIOHHBIMU
KeJe3aMu;

. IJIOTKa;

. MULLEBO/;

. KEITYI0K;

. TOHKas ¥ TOJICTas KUIIKA,

. TEYEHb;

. MOKEITy I0YHAs Kee3a.

[TumeBapuTenbHas CUCTEMa COCTOMT M3 MHILEBAPUTENHLHOM TPYOKH, AJMHA KOTOPOH y B3pOCIOrO
YeJI0BeKa JJOCTUTAET 7-9 M, U psja pacnoioKEHHBIX BHE €€ CTEHOK KPYIHBIX kele3. PaccrosiHue ot pra Ao
3aTHEMPOXOHOTO OTBEpCTHs (MO MpsMoii JuHuK) Beero auib 70-90 cMm. bonbas pasHuiia B pazmepax
CBSI3aHA C TeM, YTO MUIIEBAPUTENIbHAS CUCTEMA 00pa3yeT MHOKECTBO U3TUOOB U METEb.

PoToBas monocTh, TI0TKa U MUIIEBO/I, PACTIOIOKEHHBIE B 001aCTH TOJIOBHI UEIOBEKa, IIIEH U TPYAHON
MOJIOCTH, UMEIOT OTHOCUTENIBHO MPSIMOE HalpaBjieHHe. B poTOBOM MOJIOCTH MHUIlA MTOCTYHAET B TJIOTKY, T/I€
MMEETCS TIEPEKPECT MUINEBAPUTEIBHBIX W JBIXaTENbHBIX MyTEW. 3aTeM HWIET MHINEBOJ, MO0 KOTOPOMY
CMENIaHHas CO CIIFOHOM MHUIIA TTOCTYIIAET B KETY/IOK.

B OpromHON TOJIOCTH pAaCTONOKEH KOHEUHBIM OTIEeN MHUIIeBOJA, KEJIYyIOK, TOHKas, clernas,
000/104HAas KUIIKH, IEYEeHb, MMOKETYT0UHas JKene3a, B 00J1acT Ta3a — mpsiMasi KAlika. B skenmy ke muiieBast
Macca B TEUEHHE HECKOJIBKHUX YacOB MOABEPraeTCs BO3AEHCTBUIO JKEITYI0YHOTO COKa, Pa3KMKAETCSI, aKTUBHO
MEePEeMEIITUBACTCS U MIepeBapuBaeTcs. B TONMKOM KUIIKe MHIA TPU y9aCTUU MHOTHX (DEPMEHTOB MPOIOKAET
MepPeBapUBaTHCS, B PE3YJIbTaTe YeT0 00Pa3yrTCs MPOCThIE COSTUHEHUS, KOTOPhIE BCACKIBAIOTCS B KPOBb U B
nuMpy. B ToncrToil kuike BcackIBaeTCs BOJa, W (POPMHUPYIOTCS KaJoBble Macchl. HemepeBapeHHbie U
HETIPUTO/THBIE K BCACKIBAHUIO BEIIECTBA YAATSIOTCS HAPYXKY Uepe3 3aTHUM MPOXOI.

CIIIOHHEBIE KETe3bl

Crnusucrast 000109Ka POTOBOM TOJIOCTH WMEET MHOTOYHCIICHHBIC MEIKHE W KPYIHBIE CIIOHHBIC
xene3pl. K KpyIHBIM jKele3aM OTHOCATCS: TPU Mapbl OONBIINX CIIOHHBIX JK€JIe3 — OKOJIOYIIHBIE,
MOAYETIOCTHBIE U TOABbA3bIUHbIE. [loquentocTHble M MOABSI3bIYHBIE JKENIe3bl BBIACISAIOT OJHOBPEMEHHO
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CIIU3HUCTYIO ¥ BOASHUCTYIO CIIIOHY, OHH SIBJISIOTCSA CMEIIAHHBIMHU Jkesle3aMU. OKOJIOYLIHBIE CIIFOHHBIE KEJIE3bI
BBIIEJISIIOT TOJIBKO CIIM3HUCTYIO CIIIOHY. MakcHManbHOE BBIJEIIEHUE, HAIPUMEP, HA JINMOHHBINA COK MOYXET
AocTHraTh 7-7,5 Mi/muH. B ciroHe yenoBeka v OONBIIMHCTBA KUBOTHBIX HAXOAATCA (PEPMEHTHI aMUIa3a u
MajbTasa, 3a CYET KOTOPHIX MPOUCXOJUT XUMUYECKOE U3MEHEHHUE UL YK€ B POTOBOM MOJIOCTH.
®epMeHT aMuia3a MpeBpallaeT Kpaxmajd MUIIM B JUCaXapuj — MalbTo3y, a MOCIEAHSS TOJ
JeiCTBHEM BTOPOTO (pepMEHTa — MaJjib- Ta3bl — IMPEBPALIACTCS B ABE MOJIEKYJIBI TTIFOKO3bI. XOTS (PePMEHTHI
CITIOHBI 00J1a/1a10T BEICOKON aKTUBHOCTBIO, ITOJIHOTO PACIICTIIICHUS] KpaxMaia B MOJIOCTH PTa HE IPOUCXOMT,
TaK Kak MHIIA HAaXOAUTCS BO PTY Beero 15-18 c. Peakius caroHbl 0OBIYHO C1a00IIeTI0YHAs WM HEUTPaTbHAS.
Crpoenue noJsiocTu pra .
Haunnaetcs nuineBapuTelibHaAs CHCTEMa MOJOCTBIO PTa, cavitas oris,stoma w3 IByX OTICIIOB:
IpeIBEpHsl pTa U COOCTBEHHOW MOJIOCTH PTA.
[IpennBepue pTa LIENEBUAHOE MPOCTPAHCTBO MEXAY TyOaMu U IIEKaMu — CHapy»Ku, 3y0amu u
JleCHaMU — BHYTPH. B mpenaBepue noiocTy pra OTKPbIBAETCS BHIBOJIHOM MPOTOK OKOJIOYIIIHOM jKeJe3bl. Ha
YpOBHE BTOPOTO BEPXHETO OOJIBIIOT0 KOPEHHOTO 3y0a.

PoToByto mienb orpannyeHa BepxHel W HUKHEH rybamu. B Tommie ry® u Imek pacrosioKeHb
MUMUYECKUE MBI, HapykHasi MOBEpXHOCTh WX MOKPHITA KOXKEH, a BHYTPEHHSS — CIIM3UCTON 0007I04YKOi
U3 MHOTOCIIOHHOIO IUIOCKOTO HEOPOTOBEBAIOIIMErO SIUTENHS U COAEPKUT MHOTOYMCICHHBIE MEJKHE
CITIOHHBIE Jkene3bl. [1o cpennelt T OHa 00pa3yeT y3AeUKn BEpXHEW U HIDKHEH TI'y0.

Cnmsucrass 000J70YKa TIOKpPBIBaET JeCHBL. JlecHbI, gingivae, NMOKPBIBAIOT albBEOJISIPHBIC
oTpocTKH uemocteil. COOCTBEHHO MOJIOCTh PTa UMEET BEPXHIOK CTEHKY M JHO , C33JM 3€B COOOIIaeTcs C
[JIOTKOM.

BepxHsisi cTeHKa mpejcTaBlieHa TBEPAbIM M MATKUM HEOOM, OTIENseT OT MOJOCTH HOca.(CM.
CTEHKH MOJIOCTU HOca) Msrkoe HEOO — ATO MPOIOIKEHHE TBEPOro HEOA U3 MONEPEYHOIOIOCATHIX MBbIIIIII
( HEOHas 3aHaBeCKa) OMyCKaeTCs BHU3 MPU JIbIXaHUH, IO CEpPEeIUHE 3aKaHYMBAETCS HEOHBIM si3bIUKOM. [Ipu
IJIOTAaHUM MATKOE HEDO.

Ot Markoro HEOA B CTOPOHBI M KHU3Y PACIIOJIOKEHBI JBE Maphl AyKeK: HEOHO-S3bIYHBIC (TIEPETHIE)
u HEOHO-TIOTOYHBIE (3amAHuE). Jy)KKH W3 CIAM3UCTON 00OJOYKH, COJEp)Kallhe OJHOMMEHHBIC MBIIIIIHI.
Mexay HUMH C KaKIOM CTOPOHBI HAxXOJIWUTCA YIayOJeHHWe, B KOTOPOM pacroyiokeHa HEOHas
muHaanuHa, tonsilla palatina. Bocnanenne TOH3MILIHT.

JIHO moJyiocTH pTa 00pa30BaHO MBIIILAMH LIEH, JEKAIIMMHU BbIIIE MOIBI3BIYHON KOCTH. OHU
BBICTJIAHBI U3HYTPHU CIU3UCTON 000I0UKOH.

B nonoctu pra pacnonoxxeHsl 3yObl U I3bIK. B Hee Takke OTKPBIBAIOTCS TPOTOKH CIIFOHHBIX JKEJIe3.
B nonoctu pra nuima Haxoautes B cpeaneM 10—20 c.

Crpoenue 3y00B.

B anbBeonspHBIX suciKax HMKHEHW M BEPXHHUX YETIOCTeH HaxoasaTcs 3yObl, dentes, mosiouHbIe
WIN NOCTOsIHHBbIe. MosouHble 3yObl TOSBIAIOTCS ¢ 6 —/-TO MecsIeB XU3HU B 2-1eTHeM Bo3pacte y
pebenka HacuuTbhiBaeTcs 20 MoJIOUHBIX 3y00B. DopMyna pocTa MoOJIOUHBIX 3y00oB N- 4. C 6 —7 ner
HAuMHAEeTCs 3aMEeHa MOJIOYHBIX 3yOOB Ha IOCTOSHHBIE, OH ¢ 3akaHuuBaercs K 13—15 romam. C 17 no 25
pactyT 3yObl MyJpocTu (HocieqHue OoJbIine KOpeHHbIE 3yObl). Y B3pOCIOro yenoBeka 32 mOCTOSTHHbIX
3y0a.

3yObl IMEIOT KOPOHKY, LIeHKYy 1 KopeHb . KopoHka 3y0a Bo3BbIlaercs Haj AecHo. [llelika—
Cy’Ke€HHasi 4acTb, NMpUKpbITa JecHoW.. KopeHb 3y0a HaxoquTcsi B aiubBeoJIsipHOW siueiike uemtocTH. OH
COEJIMHSIETCS C HEM MPH MTOMOIIN COEAUHUTENBHON TKaHU, HOCSIIEH Ha3BaHUE NIEPUOAOHT.

Koponka mnokpbITa 3MaJiblo, caMOil TBepAOM TKaHbIO oOpraHu3ma.(Oenas, KeiTas,
rony6asi) LleMeHT TOKpBIBAET CHAPYKH MIEHKY U KOpeHb 3y0a. OCHOBHOE BEIIECTBO 3y0a, J€HTHH, BXOJIUT B
COCTaB KaKk KOPOHKH, TaK U KOpHs.. DMajb, IEHTHH U LIEMEHT — TBep/ible TKaHU. B 1ieHTpe 3y6a nmeetcs



I10JIOCTh, B KOTOPOH HAXOAUTCS MyJIbIIa, MM 3yOHasi MAKOTb U3 PBIXJION COEAMHUTEIbHON TKaHU, COCY/IOB
¥ HEPBOB, MUTAIOIMUMH U HHHEPBUPYIOIUMHU 3Y0.

Paznuuarot ueTsipe THIA 3yOOB: pe3libl, KIBIKU, MaJIble 1 OOJIbIINE KOPEHHBIE 3yObl

Pe31ibl 0TKYyCBhIBaIOT NUILLY, KJIBIKU YJIEPKUBAOT, KOPEHHBIE IEPETUPAIOT CBOMMHU OyropKaMu

[ToBepxHOCTH 3y0OB: s3bI4HAs, Ill€4HAs, I'yOHas, jKeBaTelbHas ¢ OyropkamM, CONpHUKACAIONas

MEXIy 3y0aMu.
3yObl BBINONHAIOT (PYHKUMU 3aXBaTa M HW3MENbUYCHMs IMIIU, CIIOCOOCTBYIOT YHCTOTE MU

0J1aro3ByUYHUIO PEYH.

CtpoeHue si3bIKa.

[Tpu COMKHYTBIX YETIOCTSIX A3BIK, lingua (rped. — glossus), MOIHOCTHIO 3aMOIHSAET MOJIOCTh PTA.
OTO CJAM3MCTO-MbIIIECYHBIN OPraH, MPUKPEIUIEHHBIH K JHY POTOBOW MOJIOCTH. YacTu s3blKa :BepXyllKa-
KOHYMK, TeJIO H KOPeHb, KOTOPbIN IPUKPEIUISETCS. K MOAbSI3bIYHON KOCTU. BepXHss IOBEPXHOCThH CIIMHKA,
Ha HeW Mo cpeaHed JMHUU IPOXOAUT NpojosibHas Oopo3na. Ha kopHe s3blka paciiojioskeHa si3bIYHast
MMHAJINHA, tonsilia lingualis. SI3bIK MOKPBIT CIM3UCTOIN 00OTOUYKOM C cOCOUKaMU si3bIka,. OHU OMpeAeNsoT
Ka4yecTBO MNUILU- BKYC, TemIreparypy . [ISTb BUOB COCOUKOB: HUTEBUHbBIE, KOHYCOBUIHBIE, TUCTOBHU/IHBIE,
rpuboOBUAHbIE M JKenoOoBaTble. HuTeBUAHBIE M KOHYCOBUIHBIE COCOYKM OTBEYAIOT 3a OOIIyIO
qyBCTBUTEIBHOCTH, TPUOOBUIHBIE, )KEeT000BaThIE M IUCTOBUIHBIE — 32 BKYCOBYIO.

B BocmpusTuM BKyca nmuiy OONbLIYIO posib UrpaeT ee 3amax. [1o3romy npu CHIBHOM HAacMOpKe
BKYCOBBIC ONIYIICHHUS TEPAIOTCSA. MBIl S3bIKA IOTIEPEYHOIIONIOCAThIE © CKEJETHbIE W COOCTBEHHBIE
MBIIIIBI A3bIKa CKEJIETHBIE MBIIIIBI 00€CNeYUBAIOT IMEPEMELIEHUE MUIIM W3 IOJOCTU pTa B TIJIOTKY.
CoOcTBeHHbIE U3MEHSIOT ero (hopMy: MBIIIIIBI s3bIKa 00E€CIIEUNBAIOT IEPEMELINBAHNE TTOCTYTUBIIEH MUY,
Y4YacTBYIOT B aKT€ IJIOTAHUS, [IEPEBUTask MUILEBONH KOMOK 4Yepe3 3€B B IVIOTKY.

Bonpochl K NPaKTHYeCKOMY 3aHATHIO
[TumeBapurenbHas cucreMa: GyHKIMU, opranbl. [IuiieBapuTenbHbli TpakT: OTAEIbI, QYyHKIMU
[Tosible opranbl MUIIEBAPUTEIBHOTO TPAKTA, IPUHILIMII CTPOEHUS UX CTEHKU
[Tonocts pra, oTAENbl, GyHKIUHU, OpraHbl. OCOOEHHOCTH CTPOEHUS CIM3UCTOM MOJIOCTH pTa
AHaToMO-(pyHKIIMOHAJIbHAs XapaKTepUCTUKA: LIEK, I'y0, JECEeH, TBEPJIOr0 U MATKOro Heba

S. CrpoeHue s3bika. fI3bIK Kak penenTopHbli opraH. 3yObl: (yHKIUH, CTpOeHUE, (HOPMBI.
JlumdosnurennaabHOE KOIbLIO

3agaHus K NIPAKTHYECKOMY 3aHATHIO

Awnh e

4. CocraBienue cxeM: «BkycoBble 1o s3bIKa», «3yOHbIE (POPMYJIIBI TOCTOSIHHBIX M MOJOYHBIX
3y00B»

S. Bemonnenne  pucynka  «Ctpoenue  3y0a»,  BbIMONHEHHE  cxeMbl — «CTpoeHue
TUM(O3NUTENHATIEHOTO KOJIbIa»

ITPII 32. U3yuyeHue 0COOEHHOCTEl CTPOEHUSI OT/IEJIOB MOJIOCTH PTA M MX OPraHOB; 3HAYEHHUS
OPraHoB NOJIOCTH PTa B NpoLecce NUILEeBAPeHHUs, 11 BHINOJHEHHUs APYTruX (PyHKIHIT; 0ocodeHHOCTeil
PACIOJI0KeHHUSI U CTPOCHUS IIOTKH, UIIEBOAA, KeJTyaKa

Teopernyeckas 4acTb

B moJiocTi pra npoucxoAsiT mpouecchl

1) nocTyIuieHHE THIIIH;

2) mexaHuueckasi o0paboTka Uiy (M3MeIb4YeHue);

3) cMauyuBaHME MUIIN CIIOHOM;

4) onpoboBaHKEe MUIIN HA BKYC;

5) 6akTepuniuaHas 00paboTKa MUK (JTU3OIHUM CIFOHBI)

6) yacTUYHOE MepeBapuBaHKE YIIIEBOIOB (3a CUET HAMYUS B CIIIOHE (EPMEHTOB);



7) bopMUpOBaHUE MTUIIEBOTO KOMKA;
8) rioTtanue;
9) mpoBeneHue BO3ayXa MIPU HEAOCTATOUHOCTH HOCOBOIO JIBIXaHHS;
10) ronocooOpa3zoBanue (TeMOp rojioca BO MHOTOM 3aBUCHUT OT IOJIOKEHHUS S3bIKA, TY0, IIEK, MATKOTO
HEOA).
Poan U. II. I1aBjioBa B M3y4eHHMH MEXAHU3MOB CJIIOHOOT/IEJIEHUS.
Nzyuan ¢usnonoruto numeBapenus H.I1. [1aBioB, mpuMeHUB METOIBI:
- (PUCTYNBHBIA - BEIBOJWII IPOTOK OKOJIOYITHON CIFOHHOM JKeJIe3bl HapyxKy,
- M30JMPOBAHHOIO JKEJIyJ0YKAa - BBIKpAaWBaJl MAJECHbKUN JKEIyJOUEK B KEIyJIKE, COXpaHWUB
KpPOBOCHA0XEHNE ¥ HHHEPBAIIHIO,
- 330(paroTOMHIO - TiepepesKa MUIIEeBO/IA IS MOIYYEHHUS YUCTOTO JKEITY0YHOTO COKa.
CTpoeHue riioTkn
['motka, pharynx, — opran BOpoHKo0Opa3HOil (OopMbl, B KOTOPBINA U3 MOJIOCTU PTa MOMATACT
nepekeBaHHasi U CMOYEHHAs CIIOHOM MUIa. DTOT OpraH MPUKPEIUIEH K OCHOBAHUIO Yepera U MepexouT B
MUIIEBO/] HA YPOBHE CEAbMOTI0 IIEHHOro M03BOHKA B cpemHem inHa rinoTku coctasisieT 12—14 cm. B Heit
OCYIIECTBISIETCS MEPEKPECT MUIIEBAPUTEIHLHOTO U ABIXaTeIbHOTO MyTel. BOKOBbIE yuacTKu opraHa rpaHu4ar
C COCYJIMCTO-HEPBHBIM IIyYKOM IIE€HU, BKIIOYAIOIIUM OOIIYI0 COHHYIO apTE€PHIO, BHYTPEHHIOIO SIPEMHYIO BEHY
1 OJTy»XJarouuii HepB.
CoOTBETCTBEHHO PACIOJIOKEHUIO IVIOTKU B HEM BBIAEISAIOT TPU YACTH:
1) HOCOBYIO (HOCOTJIOTKY), 2) POTOBYIO (POTOTJIOTKY), 3) FOPTaHHYIO (TOPTAaHOTIIOTKY)
CTeHKH IJIOTKU : BEpXHss (CBOM), 3a/IHsIS, IEPETHIO0 U JBE OOKOBBIE.
HocornoTtka cooOraercs ¢ MojiocThi0 HOCA MPU MOMOIIM X0aH, CO CPEIHUM yXOM depes3 JIBe
CIIyXOBble TpyOBbl (€BCTaxWeBbl) 3jech SMUTENHH MepuarenbHbld. HocoBoe npixaHuMe HEOOXOIUMO IUIs
HOpPMaJIbHOTO (PYHKIIMOHUPOBAHUS OpPTraHa CIIyXa.
Potornotka pacronoxeHa mo3aju 3eBa, KOTOPbI OrpaHUYEH ABYMs IMapaMu HEOHBIX JTy>KEK 110
O0KaM, MSTKMM HEOOM — CBEpXY U KOPHEM $3bIKa — CHU3Y. DIMUTEINH MHOTOCIONHBI HEOpPOTrOBEBAIOLIHH,
. B porornorke nepexpeninBaroTcs NUIIEBapUTEIbHBIN U IbIXaTEIbHbBIN ITyTH.
I'opranHas yacTb camast y3Kas TJIOTKH, CHU3Y MEPEXOAUT B MULIEBOJ. DNUTEINNA TOPTAaHHON
YaCTHU MHOTOCJIOMHBIN IIJIOCKUIM HEOPOTOBEBAIOLLIUAN.
CTeHKa IIIOTKH COCTOUT U3 TPEX 000JI0UEK: CIIM3UCTON, MBIIIEYHON U aJIBEHTULIUAIbHOM.
B cnusucroii 000104YKe III0TKH HAXOAATCS. MUHAQIMHBI Kosiblia [TMporoBa MMMYyHHON CHCTEMBI:
-HEOHas MUHIANKHA, tonsilla palatina (mapHas), pacronoxkeHa MeXAy AByMsI HEOHBIMH JTy>KKaMU;
-TpyOHas MuHanuHa, tonsilla tubaria (mapHas), HAXOAUTCS BO3JIe BBIXOJA B TJOTKY CIyXOBOM
TpyOBI; --s13bIUHAsl MUHAANNHA, tonsilla lingualis (HemapHas), 1€XKUT Ha KOPHE S3bIKA;
-TI0TOYHAs MUHAAMMHA, tonsilla pharyngealis, seu adenoida (HenapHasi), — Ha BepXHEHl CTEHKE
TJIOTKU.
Pa3zmepsl MUHZQIMH C BO3pAacCTOM yMEHBIIAIOTCS, 10 TMOJHOTO MCYe3HOBeHUs (arpodun). Y
B3pOCJIOTr0 YeJI0BEKa XOPOIIO 3aMETHBIMHU OCTAIOTCS TOJIBKO HEOHBIE MUH/IATUHBI.
[Ton cnu3ucToli 0OOJNOYKOM  PACIONOXKEH CIOM COSAMHHUTEIBHOW TKAaHMU, HOCSIIUN
Ha3BaHME IVIOTOYHO-0a3MJIsIpHOM pacuuu. biaronaps el INI0TKa IPUKPEIUIETCS. K OCHOBAHHIO Yeperna.
MpimeyHast 000J0YKa TJIOTKH U3 IOMNEPEYHOIIONIOCAThIX MBI, COKpalleHHe KOTOpPO
CHOCOOCTBYET MPOIBMKEHUIO MUIIIEBOT0 KOMKA B MUIIEBO/I. Pa3nuyaroT ABe rpynibl MbILII TTIOTKH:
1 )MBIIIIIBI - COKUMATENH, UM KOHCTPUKTOPHI: BEPXHHU, CPeIHUI M HUKHUI;
2)MbIIIIIbI, MOAHUMAIONINE TJIOTKY: IIHJIOIIIOTOYHAs W HEOHO-TJIOTOYHAS;, OHHU JIeXKAT
MIPOJIOJIBHO.



CHapy>kH TJIOTKA MTOKPbITa aABEeHTHIHEH, KOTOpas OrpaHUYMBAET MOJBIKHOCTH Oprana I oTka
o0ecreyrBaeT 3allUTy OpraHW3Ma OT MPOHUKHOBEHHs OO0JIe3HETBOPHBIX OakTepuii 1 BHPYcoB. C GOKOB K
HEMY IpUIekat OJIy>KIarolue HEPBbl, KOTOPBIE, MEPEIIETAsACh MEKAY COO0M, 00pa3yroT CIUIETCHHUS.

CTtpoeHue nuieBoaa

IMumeBoa, oesophagus, — mouelii opran aauHON 25 — 30 ¢M HayMHAETCS OT IVIOTKH Ha
ypoBHe VI meiHoro no3BoHka, a 3akaH4nMBaeTcst Ha ypoBHE X| rpyIHOrO MO3BOHKA, IEPEXO/s B JKEJIyI0K
Brniepeau nuieBos cpactaeTcs ¢ Tpaxeei, IpaHU4UT ¢ TPYJHOM 4acThio aopThl . C GOKOB K HEMY IPUIIEKAT
Oy X/1alo1e HEPBHI, KOTOPBIE, MEPEIUIETAsICh MEXI1y c000ii, 00pa3yIoT CIICTEHUSL. .
[TuimeBox ©MEET TPH CYKEHUSI:
1) rmoToyHOe, HaxoAsIIeecs B MECTE IIepex0/1a TIIOTKU B IHUILEBO/;

2)OpOHXHMALHOE B MECTE €r0 CONPUKOCHOBEHUS C JIEBBIM INIaBHBIM OPOHXOM;

3)aunadpparmanbHOEe — B 00JACTH MHUILEBOIHOTO OTBEPCTHUS AUAPPATMBL..

OOGonouku: ciu3ucTas, MbllleyHas W aJBeHTHLHanbHasi. Cam3ucrast o0ojJouka U3
MHOT'OCJIOfHOI'O HEOPOTOBEBAIOLET0 AMUTEIHSI 00pa3yeT MPOA0JIbHbIE MHOIOUHCIIEHHBIE CKIIAZKU, KOTOPbIE
JIat0T BO3MOKHOCTh IMUILIEBOAY PACIIUPATHCSA MPU MPOJIBUKEHUHU MMUIIEBOIO KOMKA.

MbpbimeyHas 060104Ka BEpXHEH 4acTH IMUILEBO/Ia U3 IONEPEYHON0I0caTol MblllIeuHOH TKaHU. B

CPEIHEH TPETH IPUCOEAUHSIOTCS IVIAJKME MBIIICYHBIC KIETKH, & B HM)KHEH YacTH — IIOJHOCTHIO
riajKas MblieyHas TKaHb. Cosi MBIILIEYHON OOOJOYKHU : HApYyXHBIH — IMPOJOJbHBIM U BHYTPEHHUNH —
LUPKYJISPHBIN.

Hapyxnas o0osiouka B IIEHHON W TpyJHOW 4YacTAX aABEeHTHLMS, a B OpIOIIHONM 4YacTH —
cepo3Has 000JI0YKa - OPIOLIHHA.
[InmeBoli KOMOK HpOJABUTrAacTCs 3a CUET CHJIBl TSDKECTH M NEPUCTAIBTHYECKHX
COKpaIlleHU MbleuyHoi o6osouku. JKujkas nmuia npoxoauT Mo numeBony 3a 1 — 2 ¢, Oonee miuoTHas
MUIla npojsuraercs B reuenue 3 —10 c.

AKT rj10TaHus peiaeKTopHbIid akT, LIeHTp rioTanust HaXOAUTCS B MPOJOJITOBATOM MO3TE U
(YHKIMOHAJIBHO CBSI3aH C HEWpPOHAMM JIBIXaTENbHOIO M  COCYJOJBHUIaTENbHOIO ILIEHTPOB, TaKke
pacrooKEeHHBIMU B TOM OT/eJIe HEpBHOU cucTeMbl. [103TOMy npu rinoTaHuy aBTOMAaTUYECKH MTPEKPALLASTCS
NbIXaHue, HW3MEHseTcs: pabora cepama u cocynoB. [luma mocne 00paOOTKM B POTOBOM TOJIOCTH
IIpeBpalacTCs B MUIIEBOM KOMOK. IIPOJBUIAETCS K KOPHIO $3bIKa, IIE HAXOAATCS MHOTOUYMCIICHHBIE
YyBCTBUTEJIbHBIE HEPBHBIE OKOHYAHUS HEPBHBIE UMITYJIbCHI IIOCTYIAIOT B IIPOJIOJITOBATHII MO3I — B LICHTP
riotanus. Ilo IBHraTenbHBIM HEHpPOHAM YEPENHBIX HEPBOB MMITYJIbCHI UAYT K MBIIILAM SA3bIKa, MATKOTO
Heba, IIOTKHU. SI3BIK 3alpOKUIBIBACTCS Ha3aJ M MPOTAJKUBAET MUIIEBONH KOMOK B INIOTKY. Msrkoe HEOO
(HE€OHas 3aHaBecKa) MOJAHMMAETCA W TOJIHOCTbIO OTTPAHUYMBAET HOCOBYIO YacTh TJIOTKH OT POTOBOM. B
pe3ysbTare MUIEBOl KOMOK HE MOXKET MOMACTh B MOJOCTh HOCA. MBIl TVIOTKA M TOPTaHU MPOJBUTAIOT
NUIIEeBOM KOMOK. HaaropTaHHMK NepeKpbhIBaeT BXOJ B TOpPTaHb, U MHUIIEBOM KOMOK HaIpaBiseTcs B
nuieBoq. Ecnu mpu pasroBope momagaer B JbIXaTelbHbIE IMYTH, MOXKET BbI3BATh CMEPTh OT YyAYIIbS
(acdukcuto) . JIBU>KeHUS MBIIII] BOJHOOOpa3HBIE.

Crpoenne xkesryaka

Keaynok, ventriculus (rpeu. — gaster) — moblid MBIIIEYHBIH OpPTaH, HAXOIUTCS B OPIOIIHOMN
MIOJIOCTH, B JIeBOM nozipedepre. Dopma xemy1ka HHIUBUAyallbHA U 3aBUCUT OT TUIMa Tenociaoxenus. K tomy
K€ y OJIHOTO M TOTO )K€ YEJIOBEKAa OHA U3MEHSETCS B 3aBUCHMOCTH OT CTETNIEHM HanoJHEHUs. BmecTuMocThb
JKeITy/IKa y B3pOCIIoro yesioBeka kojebnercs ot 1,5 1o 4 1.

Kenynok nmMeeTr /Be MOBEPXHOCTH: MEPEAHION U 3aHIOI0, KOTOPbIE MO KpasM MEepeXoAsT OJHA B
npyryto. Kpaii, oOpaiiieHHbIi BBEpX, HA3bIBAIOT MaJOW KPUBU3HOM, Kpall, 0OpallieHHbIH KHU3Y, — OO0JIbIION
KpUBU3HOU. B kemyake BBIIEISIOT HECKOJBKO dacTted. Yacrte, rpaHudvam@as ¢  IHIIEBOJOM,
Ha3bIBaeTCs xkapauanbHOM. CiieBa OT HEe pAacClOJIOKEHAa BBIIAIOIIASACA BBEPX B BHJE KyIloja 4YacTb,
Ha3plBaeMasi THOM >kenyzaka. C KapIuaJbHOW YacTbl0 W JTHOM TPAaHUYMT CaMblid OOJIBIION OTHEN — TeJo



xenyaka. [I[puBparHukoBasi (MUJIOpUYECKasi) YacTh MEPEXOAUT B JBEHAAIATUIIEPCTHYIO KHIIKY. B mecte
nepexo/ia HaxOMUTCs CHUHKTEp, PEryNUPYIOIMUN MPOLECcC MPOJIBIKEHUS MHUIIM B TOHKYH KHIIKY —
MUIOPUYECKUN COUHKTED.

B crenke xenmynka BBIIEISIOT TPU OOOJIOUKH: CIM3UCTYIO, MBIIIEYHYIO U cepo3Hyro. Ciuzucras
o0oiiouka 00pa3zyeT MHOrOUHCIeHHbIE cKiIaki. OHA BBICTIIaHA OJIHOCIIONHBIM MPU3MATUYECKUM ITUTETHEM.
B neilt pacnionokeHo 0osbioe KoiaumdecTBo (10 35 MutH.) skene3. Pa3iauvaroT skene3bl KapAualbHON YacTH,
Tena U nmuiopudeckoro ornena. OHM COCTOSAT U3 Pa3IMYHBIX BUAOB KJIETOK: INIABHBIE KIIETKU CEKPETUPYIOT
MENICUHOTEH; OOKJIaI0YHbIC, WK TapUeTaTbHbIC, KIIETKH BBIPA0ATHIBAIOT COJISTHYIO KUCIIOTY; CIIM3UCTHIC, UITH
N00aBOYHBIC, KIETKUA (MYKOLHTHI) — BBIICTSIOT CIM3b (MPeo0IaaloT B KapAUAIBHBIX U MHJIOPHUYECKUX
Kemeszax).

B mpocBere kemyaka CEKpeThl BCEX JKENE3 CMEMIMBAIOTCA U 00pa3yercst kelmyaouHblid cok. Ero
KOJIMYECTBO 3a CyTKu pocturaet 1,5—2,0 1. Takoe KoJIM4ecTBO COKa MTO3BOJISIET Pa3KUKaTh U IEpEBapUBaTh
MOCTYHAIOUIYIO ULy, npeBparias ee B KalluIy (xumyc).

Mpiieunass 00OJIOYKa KeTyJKa IMpeAcTaBiIeHa TpeMsi CJIOSAMU TJIaJKOH MBIIIEYHOW TKaHU,
pacmojoKEHHbIMA B pa3HbIX HampaBlieHUsX. HapyHblii cioi MbIIIEYHOH OOOJIOYKHM — MPOJOTIBHBIM,
CpeIHUN — HUPKYISIPHBIA; K CITU3UCTON 0007104YKe MPUIIEKAT KOChIe BOJIOKHA.

Ceposnast 0060104Kka (OprOIIMHA) MOKPHIBAET KEIYIOK CHAPY U CO BCEX CTOPOH, CIE0BATEIbHO, OH
MOXET U3MEHSTH CBOIO (hOPMY U 0OBEM.

Bomnpochl K IpakTHYECKOMY 3aHATHIO

1. I'notka - pacnonoxeHue, CTpOEHUE CTEHKH, OTAEIbI, PYHKIUU
2. [TuimeBon - pacnoiokeHue, OTAeIbl, PU3UOIOITMUECKHE CYKEHUs, CTPOCHUE CTEHKHU, (QyHKINH
3. Kenynok - pacnosioxkeHue, NPOEKIMs Ha MEPEIHIOI0 OPIOIIHYIO CTEHKY, CTPOCHUE JKelyAKa

3agaHuA K NIPAKTHYECKOMY 3aHATHIO
1. 3anonHenue Tabmuibl «CpaBHUTENIbHASI XapaKTEPUCTHKA CTPOEHUS CTEHKH TIJIOTKH,
MUILEBO/IA, JKEITyAKa»
2. Boinonnenue cxem: « OTaenbl II0TKH, MUIIEBOJA, KEITyAKay, «JKenesbl xemyaKa»

ITPII 33. U3yueHue pacnoJiokeHusl, BHEIIHEr0 U BHYTPEHHEr0 CTPOeHUs H0JIbIIUX CJIOHHBIX
JKeJ1e3, MeYeHH, MOMKETYA0YHOM sKejle3bl U KeJTYHOr0 IMy3bIps
Teopernyeckas 4acTb

Ileuens yacTo Ha3bIBAIOT XMMHUYECKOM JabopaTopuel opranuzMa. OHa BBINOJIHSAET BaKHbIE U
pa3HoOOpa3Hble (PYHKIIUH:

* y4yacTByeT B Mpolleccax MHILEBApEHHs] KaK MUIIEBapUTENbHAs Xeye3a (BbpadaThIBaeT Keldb,
HEO0OXOIUMYIO JIJISl pacUIeTIEHUs )KUPOB);

* BBINOJHACT (QYyHKIUIO Oapbepa: HEUTpaIN3yeT AJOBUTHIE MTPOIYKTh OOMEHa BELIECTB U MONAaBIINE
HN3BHC TOKCHHBI, KOTOPBIC ITOCTYIAIOT B II€CUCHL C TOKOM KPOBH; KJICTKH SHAOTCIIUSA MECUCHOYHBIX KallUJIJIAPOB
(xnetku Kyndepa) ciocoGHbI mornonars U pa3pyuarh 4yKepo/iHbIe BEIIECTBA U YaCTHUIIbI;

* SBJSETCA JIEMO JUIsl 3amacoB IUTATEIbHBIX BEIIECTB OpraHM3Ma (HAKaIuIMBaeT TJIMKOTEH,
CHUHTE3UPYIOLIMICS B KJIETKaX MMEYEeHU U3 TIIFOKO3bl, KOTOPBIH MpU HEOOXOIMMOCTH BHOBb paclIeIIsieTcs Ha
TJIIOKO3Y, CITy Kalllyl0 OCHOBHBIM HCTOUYHUKOM 3HEPIUHU Ul KJIETOK OPraHnu3Ma);

* Y4acTBYeT B KPOBETBOPEHUHU Ha MPOTSHKEHUH BHYTPUYTPOOHOTO NIEPHO/Ia U B TIEPBbIE THU KU3HU;

* YYJaCTBYET B TOPMOHAJIBHOW PEryJIsLINY;

* Y4acTBYET B TEIJIOOOMEHE U TEIUIOPETYISLUH.

Bonpochl K IpaKTHYECKOMY 3aHATHIO
1. bonpumine ciroHHBIE JKENE3bl: HA3BaHME, pPAclOJIOXKEHUE, CTPOECHHUE, MECTO OTKPBITHS



BBIBOJHBIX IIPOTOKOB

2. [MTomxenyouHas skeses3a: pacroyioskeHUe, CTPOSHUE, YaCTH, UX (YHKIINH, BEIBOJHBIC TPOTOKH

3. [ledens: pacnonokeHue, rpaHullbl, MPOEKLUs, PYHKIUHU, CTPOCHUE, CTPYKTYpPHBIE €TUHUIIBI

4. CtpykTypHO-GYHKIMOHATIbHAS €AMHULA IE€YEHH - JOJIbKA [I€YEHU, CTPOEHHE, QYyHKIIUN

5. XKemunblil my3bIpb: QYHKIUN PACHIOJIOKEHHUE, IPOSKIHUS, YACTH, CTPOEHHE CTeHKU. JKemyHble
IIPOTOKHU

3agaHus K NIPAKTHYECKOMY 3aHATHIO

1. Boinonnenue cxem: «CTpoeHHE JOJIBKU NTeYeHW», « DOPMUPOBAHUE )KETUHBIX IPOTOKOBY

2. Brimonnenue koncnekra « Tonorpadus ne4eHn 1 moKey109HON KeIe3bh»

ITPII 34. U3yuyeHue pacnoJioxKeHUs OTAeJI0B TOHKOI0 U TOJCTOr0 KHIIEYHUKA, 0COOeHHOCTeil
CTPOCHMS CTEHKH, HAJINYMSA KJIANAHOB; 0CO0EHHOCTEH CTPOEHHUS H PACIIOJIOKEHUS IapHeTATbHOIO H
BHCLIEPAJILHOI0 JTUCTKOB OpPIOIINHBI.

Teopernyeckasi 4acThb
B TOHKOI KMIIIKE MPOUCXOAAT OCHOBHBIE MPOLIECCHl IEpeBapUBaHUs MUIIEBBIX BeniecTB. OcoOeHHO
BEJIMKA POJIb €€ HAdaJlbHOTO OT/eNa - JABCHAIATUIIEPCTHOW KHUIIKHA. B mporecce muieBapeHHs 37€Ch
Y4acTBYIOT IIAHKPEATUYECKUM M KUIIEYHBIM COKHM M Kelyb. Ha nuiueByro kamuiy JIeHCTBYIOT TPU COKa:
’KEIT4b, COK TO/DKEITYA0YHOH JKeJIe3bl U KUIICYHBIH COK, TOATOMY MUTATEIbHBIC BEIIECTBA ITPEBPAIIAIOTCS B
MOHOMEpHI ¥ BCACHIBAETCS B KPOBb M TUM]y. HerepeBapeHHBIN XUMYC MOCTYMAET B TOJICTYIO KUMIKY.
B TOHKOI KHIIIKE TPOUCXOJAT MPOILIECCHI:
1). mepeMeInInBaHuEe XUMYCa;
2). SMyJIBTUPOBAHKE KUPOB O] ACUCTBUEM KEITUH;
3). mepeBapuBaHue OEIKOB, KUPOB U YIJIEBOJOB O] BO3JACHCTBHEM (EPMEHTOB, COACPIKAIIUXCS B
KHUIIEYHOM U ITaHKPEATUIECKOM COKaX;
4). BcacbIBaHHE BOJIbI, TUTATEIBHBIX BEIIECTB, BATAMHUHOB M MUHEPAIBHBIX COJIEH;
5). 6akrepuruaHas 00paboTKa MUIIH 3a CYET TUM(OUTHBIX 00pa30BaHUMN CIIM3UCTON 00O0JIOUKH;
6). 3BaKyalys He TEepPEeBAPEHHBIX BEILIECTB B TOJCTYIO KHUIIKY.
CTpoeHue TOJICTOr0 KMIIEYHNKA
[TonB3nomrHast KHUIIKa OTKPHIBAaeTCs B CJENyK KWUIIKY, NpPU BMAJEHUH B Hee €cTb
WJIEOIIEKANIbHBIN KaHall ¥ KJIalaH, MPensTCTBYIOUINI 00paTHOMY JBUXEHUIO COAEPKUMOTO KUILKH
Tosacras kumka, intestinum crassum (rped. colon), COCTOUT M3 OTAENOB: CIEMNONW KUIIKU C
4epBeOOpPa3HbIM OTPOCTKOM, 000/ TOYHON KUIIKH U MPSAMON KUIIKH.
1.Cnenas kumka, Caecum, pacroio)keHa B MpaBOW MOJB3JOIIHON o0jacTu B opme Mermika
JUTHHOU 6 - 12 cM ,0T Hee OTXOJUT YepBeoOpa3HbIi OTPOCTOK (ammeHaukc), appendix vermiformis. [nuHa
OTPOCTKA B cpeiHeM 7- 9 cM, pacrioyio’keH K3a1u U KHU3Y OT MOJB3JOUIHON KUIIKH. [lojocTh anmenaukca
3armosHeHa ciau3blo. CTeHKa OTPOCTKAa COACPKHUT  JUMQOUJHBIE 00pa3oBaHWs, WIPAIOIIUX POIh
B 00pa3oBaHMM UMMYHUTETA.
2.000104Hasi KWIIKAa, COlON, — HamOoyiee ATMHHBIA OTJEN TOJCTOW KHIIKH UMEET OTHEIbI:
Bocxozsanyo colon ascendens , momepeunyto colon transversum , Hucxomsmyro —colon descendens wu
CUrMOBHHYIO colon sigmoideum .
a).Bocxomsmas o0ojouHass KHUIIKa pPacToiio)KeHa B TPaBOM OOKOBOW CTOpOHE OPIOIIHON
MIOJIOCTH, JIOXOJUT JI0 TIeUYeHH, 00pa3ys MeYeHOYHBIN Yo
0).Ilonepeunas o0omOYHAsE KHIIKAa pACHOJaraeTCsi TOPU3OHTAIBHO MEXKIY IYIIKOM H
MEUYEBHIHBIM OTPOCTKOM B BEPXHEH YacTH OPIOIIHOW ITOJIOCTH W OYEHB MOJIBHKHA, TOXOIUT /IO CENIE3E€HKH,
o0pa3yst cene3eHOUHBIH yTo



B).Hucxomsmas o0omouHas KHILIKa pacrloioXeHa B JIEBOM MOJOBHHE OpIOIIHOW IIOJIOCTH,
OIlyCKaeTCsl BEPTUKAJIILHO BHU3.
r).CurmoBuiHas 00004Hast KHUIIKAa S-00pa3sHoi (OpMBI TOXOAUT 10 TpeOHsS MOAB3IOLIHON
KHILIKH, IPOJOJDKAACH B IPSIMYIO KHUILKY.
3.IIpsamas kumka, rectum (rped. proctos), ;muHOH 15 — 20 cM, pacmosokeHa B MOJI0CTH MAJIOTO
taza. Ilo ¢opme oHa He mpsMonMHEHHa, a oOpa3yeT ABa M3ruda , pacloJIOKEHHbIX B CaruTTaJbHOMN
IUIOCKOCTH: KPECTHOBBIH M NPOMEKHOCTHBIM. YacTu mnpsAMOM KHUIIKM - BEPXHASA pacIIMpeHHas
aMIIyJsIpHAsl, HWKHSISL Cy)KEHa - 3aJHENPOXOJHOM, aHalbHBIM KaHaJl, 3aKaHYMBAIOLIUICS AaHAJIbHBIM
OTBEPCTUEM aHYCOM. Bocnanenune IPsAMOM KUIIKYU NPOKTHUT, a OKOJIONPSIMOKHILIEYHOM
KJIETYATKU- NAPANPOKTUT
O00/1049KH CTEHKH TOJICTOr0 KMIIEYHUKA
1. Cn3ucras 000109Ka TOJICTON KUIIKKA UMEET MOJIYJTyHHbIE CKJIAJAKH, HET BOPCUHOK, MHOT'O
riTyOOKHMX U IIMPOKUX KPUNT (YIJay0JieHMil ), )Kene3, CeKpeT UX HE CONEPKUT (GEepMEHTOB, MHOIO CJAM3HU IS
(hopMHUpPOBaHKS KAJIOBBIX MAacC, SMUTEIUNA OJHOCIOWHBIN MUJIMHIPHYCCKUN. B mpsMoil KUIKEe B BEpXHEM
OTJeNle CHayajla MHOTOCJIOMHBIM IUIOCKMM HEOpPOTOBEBAIOLIMM, a B CaMOM HW)XHEM MHOT'OCJIIOMHBIM
IUIOCKUM  OpOroBeBaroIlMM. B  moaciausucrom — c1oe  MHONO  OAMHOYHBIX — (QOMIMKYT ,a B
aHAJIbHOM KaHaJIe HaXOJUTCS reMOPPOMIaJbHOE BEeHO3HOE CIIeTeHHe, PACIIMPEHNE KOTOPOro MPUBOIUT
K 3a00J1€BaHUI0 reMOppoii. B aHaibHOM KaHase 5-8 IpoJoJbHBIX CKIIAJ0K - aHAJIbHBIE CTOJI0bI, MEXLy HUMHU
aHaJIbHbIE N1a3yxu. B BepxHeM oTaene aMmysIsipHON 4acTH MOJIYJIyHHBIE , IONIEPEUHbIE CKIIAJKU
2.MbplmieyHast 000/104Ka B TOJCTOM KHILIKE MMEET JIBA HANPABICHMSI MBILIICYHBIX BOJOKOH:
LUPKYJSIPHBIM U IPOJOJBHBIM B BH/A€ TPeX YTOJUICHHBIX JIEHT, KOTOpblE KOpouY€ [UIMHBI KHUIKH,
00pa3yloTCs rayCTphl- pacCIIUpEeHUs]  KUIIeYyHHMKa B mOpsMoil  KHMIIKe  IUPKYJSIpHbIE  BOJIOKHA
obpazyroT  c¢uHkTephl. [lepBblii 00pa3oBaH  I7ajKod  MYCKyJaTypoH, UM COKpAllleHUs  €ro
IIPOUCXOJIAT HeNMPOM3BOJIBLHO. BTOpoii chuHKTEep, HApyXHBIH, COCTOMT M3  IONEPEYHONOJIOCATON
MYCKYJIaTypbl W SIBIIIETCSI MBIIIIEH MpOoMeXHOCTH. Ero cokpameHust npousBoJibHble. CUHKTEPHI
YAEPKHUBAIOT T'a3bl U KAJIOBbIE MAaCChl B IPOCBETE KUIIKU. B npsiMoil KuIike Hapy>KHbIH ClI0M CITomHOM 0€e3
JIEHT
3.Hapy:kHasi 000/7109Ka TOJICTON KUIIKK OpIOIINHA U afABEHTULMS. BpommMHoOl NMOKPBITHI
a)co BCEX CTOPOH : cilemnasi, monepevyHas 000104Hasi, CUTMOBH/IHAsT 000J0YHAsl KHILIKA U BEPXHsISA
TPETH NPSIMOM KHUILKH.;
0) BocxoAsmIas M HUCXOJAIIas O0OJOYHBIE KHMIIKU M CPEIHsSI TPETh NMPSMON KHUIIKU HOKPBITHI
OpIOIIMHOM € TpEX CTOPOH, a €331 — aJBEHTULIUEH;
B) aHaAJIbHAs YacCTh NMPSMON KUIIKHU MOKPHITA aABeHTHIHEH.
HapyxHas 0005104ka nMeeT cajJlbHUKOBbIE BHIPOCTBI, 3al0JIHEHHbIE KUPOBOM TKAHBIO )KEITOrO
1BETa
@OYHKIMHA TOJCTOr0 KUIIEYHUKA.
B TosicToil KuIlIKe MHOTO pa3HbIX BUJIOB KUIIEUHbIX OakTepuit 10 400 BU10B
1. Bakrepuu cuHTe3upytorT BUTamuHbl Tpynmsl (K, B)
2. 3amuIaoT OT MaTOTeHHBIX MUKPOOPTaHU3MOB
3. IlepeBapuBaroT BelleCTBa, HE paclIeIUIeHHble (epMEeHTaMH MUIIEBAPUTEIbHBIX COKOB -
PacCTUTEIBHYIO KJIETYATKY
4. VYyactByeT B (QopmupoBaHuu KanoBbIx Macc (150-200 r B CyTKH) OKpalleHHbIX MUTMEHTaMU
xemuu. Kai - copros
5. bakrepun BbrIpaOaThIBalOT TOKCUYHBIE JJII OpraHM3Ma BEIECTBA: CEPOBOAOPO, UHOJ, CKATOM,
KOTOpBIE MTOCTYNAIOT B KPOBb U 00€3BPEKUBAIOTCS B [IEYEHU
6. B TosicTOl KHMIIKE MPOUCXOIUT OKOHYATEIHbHOE BCAChIBAHNUE BOJIbI U MUHEPAJIBHBIX COJICH.



7. C KaJOBBIMH MacCaMH YJAJISIOTCS HE BCOCABIIUECS YaCTHIIBI MUK, OakTepuu okoio 430 mups,
OTCJIOUBIIMNCS SMUTEIUHN KeTyJ0UYHO-KUIIEYHOTO TpakTa, Boaa (1o 150 mur).

AKT nedexanuu

IIpu 3anonHeHUU NPSIMON KHUIIKHU, NOBBILIEHUS JaBiaeHus 10 49-50 ¢cM BOA.CT. BO3HMKAET IO3bIB K
nedexanuu. CokpalieHue MbIIII AuadparMbl Ta3a CIOCOOCTBYET ABAKyaI[H COJACPKUMOTO MPSMOI KUIIKH.
Mpiisl  OpIOIIHOTO Tpecca MOBBIMAIOT BHYTPUOPIOIIHOE JaBIIEHUE, YTO TakKkKe CIIOCOOCTBYET
W3THAHUIO IKCKPEMEHTOB( IPOAYKThI, MOAJeKalue YyJaleHuto u3 opranusma). COUHKTEpsl MNpsMoit
KHIIKA PaccladlissioTcs, W KallOBbIe MAacChl YAAIAIOTCS W3 opranu3ma. Jledgekamus mpoTeKaeT Kak
MPOU3BOJILHBIN akT. [Ipy 3HAUYUTENTFHOM HAIOJHEHUH MPSMON KUIIKH OHA MPHOOpPETaeT HEMpPOU3BOIbHBIN
xapakTep (0cOOEHHO y MaJIeHbKUX JIeTeH 10 ABYX MPUMEPHO JeT). PeduiekTopHbIi HEMpOU3BOIBHBIN LIEHTP
nedexanuy pacioyioKeH B KPECTIIOBBIX CETMEHTaX CIIMHHOT'O MO3Ta.

Perynsiiiuss MOTOpHOM aKTUBHOCTH TOJICTOM KHIIKHA OCYLIECTBJISIETCS HEPBHBIMH U TYMOPAJIbHBIMU
MexaHu3mamu. [lapacummarnueckas HEpBHAs CHUCTEMa OKa3bIBA€T AKTHBUPYIOIIEE, a CUMIIATUYECKAasT —
TOPMO3HOE BJIUSIHUE HAa MOTOpPUKY. CEpOTOHMH WM aJpEHAIMH YTHETAalT, a aleTUIXOJIUH YCUJIMBAET
COKpAII[eHHUs] MBIIIEYHOW OOO0JIOUKH TOJICTOM KHIIKH. PaccTpoiicTBa KHIIEYHHKA JAuapes, 3amop u
nucOakTepruo3 OT aHTHOMOTHKOB, MOHMKEHHOW KHCIOTHOCTH B JKENyJKE, HAPYUICHUU MUTAHUS, MpH
MeteopusMme razos 10 3000 mn

BOl'[pOCl)I K IPAKTUIEC€CKOMY 3aHATHIO

1. TonCThIN KUIIEUHUK: OTACIBI, UX PACIIONIOXKEHHE, TPOSKIIHSI, CTPOSHUE CTCHKH

2. Crnenasi KWIKa: WICOICKANbHBIA KIIallaH, dYepBEOOpa3HbIil OTPOCTOK, paCHONIOKEHHE,
cTpoeHue, GyHKIUU

3. Oco0eHHOCTH CTPOCHHS 000I0YHOMN M MPSIMON KHIIKH

4. bpromuna, crpoeHue, OTHOUIeHHE OpromuHBI K opraHaMm. OOpazoBaHusi OpIOLINHBL
bprommnaHas nosocTs

5. TOHKWIA KHIIEYHHK: OTACIBI U UX PACIIONIOKECHHE, TIPOSKIINS Ha IMIEPETHIOI0 OPIONTHYIO CTCHKY

6. CtpoeHue CTEHKH OT/EJNOB TOHKOTO KHIIIEYHUKA, OOpa30BaHUS CIIM3UCTON O0O0OJOUKH,
byHKIIH

3agaHus K NIPAKTHYECKOMY 3aHITHIO

1. CocraBnenue koHcrekta «OTHOIIeHHE OpIOMIMHBI K BHYTPEHHHM OpraHaM OpIOIIHOM
MTOJIOCTH

2. 3anonHenne Tadnuibl « CpaBHUTENbHAS XapaKTEPUCTHUKA CTPOCHUSI CTEHKH OTAENIOB TOJICTOTO
KHUILIEYHUKA

ITPII 35. U3yuyenue pyHKUHOHAIBLHOTO 3HAYEHHS PA3JIHYHBIX OT/I€JIOB MUIEBAPUTEIHLHOTO
TPaKTa

Teopernyeckas 4acTb

[TuieBapATENbHBIN, WM XKellynouHo-kuieunbiil TpakT (JKKT) — cucrema opraHoB y 4ellOBEKa,
npeHa3HauYeHHas sl TepepaOO0TKH U U3BJICUEHUS U3 MUIIH MTUTATeNbHBIX BEIIECTB, BCACHIBAHUS UX B KPOBb
U auMQy U BBIJCIEHUS U3 OpraHu3Ma HEMepeBapEeHHBIX OCTATKOB. SIBISETCS YAaCThIO MUIIEBAPUTEIBHOMN
CHCTEMEI YeJIOBEKA

B cpenHem nnvHa NMUIIEBaApUTENBHOIO KaHajla B3POCIOTrO MY>KYMHBI COCTaBIISIET 5 METPOB; B HEM
BBIJICTISIFOTCA CIIETYIOIINE OT/IEIIbI:

Pot, wim poToBast moj0CTh ¢ 3y0aMH, SI36IKOM M CIIFOHHBIMH JKeJIe3aMHU.

I'motka.

ITumeBos.
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https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%89%D0%B5%D0%B2%D0%B0%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BF%D0%BE%D0%BB%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%97%D1%83%D0%B1%D1%8B_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_(%D0%B0%D0%BD%D0%B0%D1%82%D0%BE%D0%BC%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%8E%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B6%D0%B5%D0%BB%D0%B5%D0%B7%D1%8B
https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%BE%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%89%D0%B5%D0%B2%D0%BE%D0%B4_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0

Kenynok.

ToHKas KUIIKa, BKJIIOYAst OOTAEIbI:

JIBEHA]IIATUTICPCTHAS KUIIIKA,

TOIlasl KUIIKA,

MOJIB3I0ITHAS KHIIIKA,;

Toncras KuIIKa, BKIIOYAs MOJAOTACIBI:

clernas KMILIKa ¢ 4epBeoOpa3HbIM OTPOCTKOM,

000/104Hast KUIIKA CO CBOMMHU MOJIOTACTIAMU:

BOCXO/Is111asg 0000YHAasT KHIIIKA,

norepevHast 0000YHas KUIIIKA,

HUCXOJIIast 00009HAs KUIIIKA,

CUTMOBHUHAS 000/I0YHAs KUIIIKA,

npsMasi KUIIKA C  IIMPOKOM 4YacThIO — aMOyJIOW MOpsIMOM  KUIIKH, W JUCTAJIbHOM, HWXKHEH
Y4acTbIO — 33/IHETIPOXOJIHBIM KaHAJIOM C aHAIbHBIM OTBEPCTHEM.

Bonpochl kK NpaKTHYeCKOMY 3aHATHIO

1. [Ipouecc nuranus - ONpeneIeHNe, dTalbl

2. [TumeBapenue B monoctH pra. CitoHa - cocTaB, CBOMCTBA, (hyHKIMH. BeackiBaHuE B TIOJIOCTH
pra

3. [TumeBapenue B xemyake. JKemymodHbIid COK - CBOMCTBO, cocTaB, (pyHKiuu. BcacwiBanue,
MOTOpPHKA

4. [InmeBapenue B 12-nepcTHOM KUIIKE, B TOLIEH M TOJB3IOIIHOM KHUUIIKE: PacUICIUICHUE,
BCAChIBaHHE

S. CoctaB U QpyHKIUH KEJIYH, TAHKPEATUIECKOT0 COKa, PETYJIALMs 00pa3oBaHus, OTAEICHUS

6 MoTtoprKa TOHKOTO KHIIEYHHUKA

7. [TumeBapenue B TosicToM KuieyHuke. CoctaB U QyHKIIMU COKa TOJICTOM KuIIKU. Mukpodiopa

8 Mortopuka ToiCcTOro KuieyHuka. @opMupoBaHUE KalIOBbIX Macc. AKT Jedekannuu

33}18[[1/[71 K IPAKTHYE€CKOMY 3aHATHUIO
1. 3amoHeHne Ta6J'II/II_[I ((qDYHKI_[I/IOHaJ'IBHOC SHAQYCHUC OTACJIOB MUIICBAPUTCIBHOI'O TpaKTay,
«CoctaB u (I)YHKI_II/II/I MMUIICBAPUTCIIBHBIX CCKPETOBY, <(MOT0pI/IKa Pa3IMYHBbIX OTACIIOB IMUIICBAPUTCIIBHOTO
TpaKTa»,
2. «Oco0EHHOCTH BCAaChIBAHUS B Pa3JIMYHBIX OTACIAaX MAIICBAPUTCIIEHOTO TPAKTa»

ITPII 36. M3yuyeHus cocTaBa NUIEeBAPUTEIbHBIX COKOB, PYHKIHMII HX KOMIIOHEHTOB,
peryJisiiuu OTAeJIeHUsI COKOB.

Teopernyeckas 4acTh

[leyenp (rped. — hepar), mapeHXMMaTO3HBIH OpraH, camasi KpyITHas )ejie3a BHEIHEeW CeKpelnn
pacrioyio’)keHa B OPIOIIHOM MOJIOCTH B MPaBOM 1ojipedepbe, COOCTBEHHOM HaTUPEBbE M HE BBIXOAUT U3-T10]T
pebepnoii nyru .@opma kymnosa Macca neuenu 1,5-2,0 kr, y HoBopoxaeHHbIX 120- 150 r. CBepxy HaxoauTcs
nuadparma- uaparmMaibHas NOBEPXHOCTD, CHU3Y BHYTpPEHHHUE
OpraHbl- BUCLHEPAJIbHAs IOBEPXHOCTH. MIMeeT Kpast HUKHUN OCTPBIM M 3aJHUN TYyHOW. YTJIBI HUKHUN U
BepxHUi. [lokpeiTa OprolInHON Me30nepuTOHeaIbHO, KOTOpasi 00pa3yeT CBA3KHU: CEPIIOBUAHYIO, BEHEUHbIE
MPaBYIO U JIEBYIO, IEYEHOYHO-KENYI0UKOBYIO U MIEUEHOYHO-IBEHAAIATUIIEPCTHYI0. BHU3Y neueHun kpyrias
CBSI3Ka-OCTaTOK  OT  apTepHalbHOTO  MPOTOKAa  IMYyHNOYHOM  BEHbl M BEHO3HAs  CBs3Ka.
BucuepaibHas NOBEpXHOCTh IPAaHUYUT C OpraHaMU- KENTYA0K, IBEHAaJIaTUIIEPCTHAs KUILIKA, TONIEpeYHast
0000yHast KUIIKa ( MEYEHOUYHBIH Yrojl KUIIKH), )KETYHBIA My3bIphb, MpaBble MOYKa M HaamoueyHuk Ha


https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D1%83%D0%B4%D0%BE%D0%BA_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BD%D0%BA%D0%B0%D1%8F_%D0%BA%D0%B8%D1%88%D0%BA%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%B5%D0%BD%D0%B0%D0%B4%D1%86%D0%B0%D1%82%D0%B8%D0%BF%D0%B5%D1%80%D1%81%D1%82%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%88%D0%BA%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%89%D0%B0%D1%8F_%D0%BA%D0%B8%D1%88%D0%BA%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%B2%D0%B7%D0%B4%D0%BE%D1%88%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%88%D0%BA%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BB%D1%81%D1%82%D0%B0%D1%8F_%D0%BA%D0%B8%D1%88%D0%BA%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%B5%D0%BF%D0%B0%D1%8F_%D0%BA%D0%B8%D1%88%D0%BA%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BF%D0%BF%D0%B5%D0%BD%D0%B4%D0%B8%D0%BA%D1%81_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BE%D0%B4%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%88%D0%BA%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%81%D1%85%D0%BE%D0%B4%D1%8F%D1%89%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BE%D0%B4%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%88%D0%BA%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BF%D0%B5%D1%80%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BE%D0%B4%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%88%D0%BA%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D1%81%D1%85%D0%BE%D0%B4%D1%8F%D1%89%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BE%D0%B4%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%88%D0%BA%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BC%D0%BE%D0%B2%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BE%D0%B4%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%88%D0%BA%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D1%8F%D0%BC%D0%B0%D1%8F_%D0%BA%D0%B8%D1%88%D0%BA%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%BF%D1%83%D0%BB%D0%B0_%D0%BF%D1%80%D1%8F%D0%BC%D0%BE%D0%B9_%D0%BA%D0%B8%D1%88%D0%BA%D0%B8_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B4%D0%BD%D0%B5%D0%BF%D1%80%D0%BE%D1%85%D0%BE%D0%B4%D0%BD%D0%BE%D0%B9_%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%83%D1%81_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0

BHCLIEPAJIBHOM IIOBEPXHOCTH OOPO3/ABI: paBas U JieBas NMPOIOJIbHBIE, MEXK/Yy HUMHU MolepeuHas. B npaBoit
0opo37e NeKaT Crepenu >KeTUHBIA My3bIpb, C3aM HUKHSS IOJias BeHa. B JeBoil mpomaosibHOM criepeau
KpyrJjas CBA3Ka, c3a/li BEHO3Has CBsI3Ka. B nmonepeyHoii 60po3ie BOpoTa nmevyeHM, Yepe3 KOTOPhIe IPOXOAT:
BOpPOTHAsl BEHa, COOCTBEHHAs ICUEHOYHAsl apTepHsi, HEPBBI, OOIIMIA TE€YEHOUHBIN TPOTOK M JIMM(paTUYECKHE
COCYyBI.

Ileuenp NOKpHITA [VIMCCOHOBOM KAICYJIOH -COCIMHUTEIbHO-TKAHHOM IJTACTUHKOW OHAa BXOJAUT B BOPOTA
IIEYEHU U JICJIUT €€ Ha I0JIU : IPAaBYI0 U JIEBYIO, Pa3/ieIeHHble CepIOBUIHOM CcBsi3KoH. [IpaBas nons B 3—4
pasza Oombine sieBoid. [IpaBast moist JenUTCs HAa KBAJAPaTHYIO, XBOCTAaTyl0 M COOCTBEHHYIO ImpaByro. Jlomu
JENIATCS Ha CErMEHTHI, UX BoceMb. CerMeHTBI COCTOSAT M3 JIOJIEK - 3TO CTPYKTypHas €AMHMIA IEUCHH,
obmee koiauuecTBo AoJiek okoiso 500000.

Jlonpka ne4YeHW COCTOMT M3 IenaTOLUTOB, PACIONIOKEHHBIX B JBa psAla B BHUJE pagualbHO
pacxoasmuxcs 6ajJoK B neHTpe 10IbKM LIEHTpaIbHAs BEHA CO CMEIIaHHOM KPOBBIO, TaK KaK MEXAY OakaMu
IIPOXOJAAT KaNWUIAPbI-CUHYCOM/IBl apTepHalibHble M BEHO3HbIE( OT BOPOTHOW BEHBI),HECYIlME KPOBb B
LEHTPAJIbHYIO BEHY. BEHO3Has KpOBb COINEPIKUT SJOBUTHIE BEIIECTBA W3 KHUIIEYHUKA, KOTOPBIE B NIEYCHU
HeifTpanu3ytoTcst . Bee nieHTpanibHble BEHBI CIIMBAIOTCS M 00pa3yroT 2-3 Me4eHOUYHbIE BEHbI, BIAJalolIUe B
HIDKHIOIO TIOJIyIO BeHY. Mexay psamMM renarolMToB B OajaKaxX MPOXOAST sKeJTYHble MPOTOYKHU, HECYILHE
KpPOBb MX KJIETOK I1€YEHHU.

I'panunbl neyenu

Hwxuunit yron pacnosoxkeH B 10 Mexpebepbe Mo mpaBoil cpeiHe- MOAMBIIICYHOW JUHHM.
HwxkHuii  ocTpblil Kpail HE BBIXOAWUT HM3-TIOJA peOepHOW nyru. BepxHss rpaHuiia Me4eHd B YETBEPTOM
MexpeOepbe 10 IPaBoil CpeTHEKITIOUNYHOM JIMHNY, JIEBBIN Yroj B IIATOM MeXpeOepbe ciieBa OT IPYIUHBI.

KenueBbIBOASIIIIME IYTH U 5KEJTYHBIA MY3bIPb

I'ematoumnThl 00pa3yloT cekper — kenub. [lo JKemyHBIM  HPOTOYKAM KEa4b OTTEKaeT B
MEX/I0JIbKOBBIE, a 3aT€M B MPaBblii U JIEBbIH NeueHOUYHbIE NPOTOKU. OHM caMBalOTCA U 00pa3yroT 00IMii
NMe4YeHOYHbIl NMPOTOK, OH BBIXOIUT U3 IIEYEHU U BHE MpOLEcca MUIIEBAPEHUS 110 HEMY Y€pe3 Iy3bIPHBIH
MIPOTOK >KENTYb IMOCTYIAET B KeJIYHbIN MY3bIpb (Tped. — cholecystis), MoxxeT BMecTuTh 40—80 MII Kem4H.

XKeauHblil my3bIpb MMEET YaCTU: AHO (BBICTYIIAET HA CEpEUHE MTpaBoi peOEpHO IyTe), TeNO U LIeHKYy,
MIPOJOJKAIOIIYIOCS B Iy3bIpHBIM MpOTOK. CTEHKa >KEMTYHOro Iy3bIps HMeEeT 000JI0UKH: CIU3UCTYIO,
MBILIEYHYIO ¥ HapyKHYIO - OpIOLIMHY, KOTOpas MOKPBHIBAET €ro Me30NepUTOHEeabHO. JKeTuHbIi My3bIph
IUIOTHO cpacTaercst ¢ nedyeHpto. Camsucras o00JOYKa CO CHMpae000pa3HBIMU CKJIaJIKaM, MbIIIEYHAs C
TpEMsI HANpPaBJICHUSIMH BOJIOKOH. B KeTYHOM ITy3bIpe jKen4b KOHLEHTpupyercs — TepsieT 10 80 % Bombl.
ITpu cnustHUM OOILEro MeYeHOYHOro U My3bIPHOTO MPOTOKOB (hopMupyeTcs o0muil xemyHbiii npotok. [Ipu
MOCTYIJICHUH THIIY B JIBEHAJLATUIIEPCTHYIO KHUILIKY YK€ KOHIIEHTPHUPOBAHHAs >KETYb BBIOPACHIBAETCS B
oOmmit JKEITYHBIN IIPOTOK 3a cyer COKpAILEHUs MBIIIEYHON 0005104KH1 IIy3BIps.

Bo Bpems nporiecca nuiieBapeHus Kelrdb IOCTYMAeT Cpa3y B 0OMIMM KEeTYHbINA IPOTOK, MUHYS ITY3bIPb.
XKenunplii my3bIpb OOECIEUUBAET HAKOIUIEHWE, KOHIEHTPAIMI0 U BBbIBEJCHHE Kelnuu. Perymupyer
MOCTYIUICHHE KeJTYH B IBEHAIIaTUIIEPCTHYIO KUILIKY chuHkTep Onau.

Cocras xxeaun (chole)

Cytounoe kommuectBo xkemun 0,5 —1,0 1 Oypo-KenToro 1BeTa, MIEJIOYHOW Cpepl,
cofiepkuT Boabl 97,5 % , HEOpraHMYecKHe U OpraHHYeCKUe BEIlecTBa ( JKeTYHbIe KMCIOThI, XOJIECTEPHUH,
MTUTMEHTHI. )

JKemub y4dacTByeT B HEUTpaJIM3alMU COJITHOM KHCJIOTHI, IMOCTYMAONIEd BMECTE C XHMYCOM B
JIBEHA/ILIATUIIEPCTHYIO KUIIKY W3 JKeIyAKa, oOpa3zyeTcsl LIeJIouHas cpela, HeoOxoaumas i Ipolecca
HOpMaJbHOrO muIeBapeHus. JKemyHble KHUCIOTHI AMYJIbIMPYIOT JKHPbl , KPYIHBIE >KHPOBBIE KAaIlJIu
pacnanaroTcs Ha Menkue. Paciiervistoniye SKupbl (EepMEHTBI MOTYT JeHCTBOBAaTh TOJBKO Ha HUX
sMyJIbrupoBaHHbie GopMel. JKeaub HEOOX0aUMa JUIsi HOPMAJIBHOT'O epeBaprUBaHMs U BCACHIBAHUS )KUPOB U
KUPOPACTBOPUMBIX  BUTaMHHOB  llpu  HapymeHuu mpolecca IE€peBapUBaHMs B KHUIIEYHHUKE



SMYJIBTUPOBAHMS W BCACBIBAHHUSA JKUPOB BO3HHUKAIOT 3a00JI€BaHMSA, CBSI3aHHBIE C HEJOCTATOYHBIM
MIOCTYIUIEHHEM B OPraHU3M JKUPOpAacTBOpUMBIX BUTaMHHOB (A, D, E, K). Xenup ctumynupyer MOTOpUKY
KUIICYHUKA, AKTUBUPYIOT JeicTBUE  (EPMEHTOB  MAHKPEATHUYECKOTO W KHIIEYHOTO  COKOB.

JKenup cekpeTupyercs renaroquTaMyu HENPEPHIBHO, HE3aBUCUMO OT HAXOXKACHHS MHILU B IIPOCBETE
KHLIeYHUKa. B To ke Bpems NpUHATHE MUIIY CTUMYJIHpYET ee oOpa3oBaHue yxe yeped 5S—10 MuH mocne
enbl. Ha oOpa3oBaHue u BbIJIeJIEHUE )KETUU BIUSIOT CEKPETHH, XOJCLIMCTOKMHUH, OH paccialisieT COUHKTEPEI
JUIA  TIOCTYIUIEHHS €€ B JIBEHAJUATUIIEPCTHYIO KHIIKY. AKTHBHUPYIOIIEE BIHSAHHE OKA3bIBACT
rapacuMIlaTu4yecKas HEpBHasl CUCTEMA, TOPMO3SIIEE — CUMIIaTUYECKasl.

DYyHKIUH NTEYeHH.

[ledens BBIMOTHAET MHOTO (DYHKIIMH, 3TO XMMUYecKas 1a0opaTopus OpraHu3Ma.

1. VI3 nuTaTeNbHBIX BEIECTB-MOHOMEPOB B IICUEHH 00pa3yloTcs M3 aMUHOKHCIIOT. COOCTBEHHBIE
OeJKu opraHu3Ma, Harnpumep, MpoTpoMOnH

2. I'moko3a Uy OTKJIAbIBACTCA B IIEUCHU B BUJIE INIMKOT'€HA (J1e110), KOTOPBIH pacxoxyercss Mpu
pabore..

3. Cocynpl meueHM HMEIOT CHelMalIbHblE KIETKH-Makpodaru, CIOCOOHbIE 3axXBaTblBaThb MU
YHHUUYTOXKATh BCE qyXEpOIHbIE BELIECTBA U MHUKPOOPTraHU3MBI.

Bce Tokcuueckue BelecTBa, A/bl, BCAaChIBAEMbIE U3 KUIIIEYHHUKA, 1011a1asl B IEYE€Hb, TEPAIOT CBOU BPEHbIC

IUIsL OpraHu3Ma CBOMCTBA- 3TO JIETOKCUKALMOHHAS (DYHKIUSA- HEHTpaIn3aus s/10B. .

4. B cocynax oprana MOXeT HaKOMUTHCS /10 1 J1 KpOBH. - IETIO KPOBH

5. BeigenurensHas (QyHKOUS., U3 OpraHu3Ma YAAISIOTCS COJHM TSDKENBIX METAJJIOB, MPOIYKTHI
pacnazia MHOTUX JIEKAPCTBEHHBIX BEILIECTB.

6. IIpu paspymeHun reMorinoouHa obpasyercs OMIMpPYOHH, KOTOPBIA MOABEPraeTcsl XMMUYECKUM
IpEeBpallleHUsIM B TeNaTolUTax M BBIBOAUTCS C Jkenubto. IIpoaykTel mpeBpaiieHus OunmpyOuHa
OKpAILIMBAIOT Kal , BJISAIOTCS KEITYHBIMU TUTMEHTAMHU.

7.Y mnoja medeHb BBIMOIHIET KPOBETBOPHYIO (DYHKITHIO.

3a0oJieBaHNs IEYEHN HAPYIIAOT HEHTPaIU3al1i0 TOKCUHOB , YTHETAIOT BCE CUCTEMbI OpraHu3Ma
BocnaneHnue neyeHy renatut, BOCMAJICHUE KEITYHOTO My3bIPs XOJEUCTUT

CTpoeHue noaxKey104YHOMH KeJie3bl

IMomkeaynounas axene3a, pancreas, —OHa pacrnoiokeHa B 3a0pIOMIMHHOM IPOCTPAHCTBE U
INPUIISKUT K MO3BOHOYHOMY cTOJ0y Ha ypoBHe | — II mosicHMYHBIX MO3BOHKOB. Macca ee y B3pOcCiioro
yenoBeka cocranister 70 — 80 r, uHa 12 — 15 cm.Yactu xene3sl - roJ0BKY, TeJ10 H XBOCTHK. ['0710BKY
00XBaThIBAET JBEHAIATUIIEPCTHAS KHIIIKA.

bprommHa nokpeIBaeT MOHKEITYA0UHYIO JKeEJNe3y CIEPEIN -3KCTPANEPTOHEANIBHO.

Kenesza cocTout ene3ucTor TKaHu (MapeHXUMBbI) U BBIBOJIHBIX IPOTOKOB: TJIABHBIM MPOTOK UIET 110
BCeH JUIMHE *kele3bl U OTKpbIBaeTcsl Ha PaTtepoBoM cocouke. B Hero BmanaroT MeXA071bKOBbIE IPOTOUKHU U3
J0JIEK JKEJIE3bl.

[TomxkenygouHast ’kene3a CMEIIAHHOM CEKpeluHu, BbIpaOATHIBAET MOKEIYJOUYHBIM COK U
rOpMOHBI ocTpoBKamMu JlaHrepcanca, KOTOpbIX Hamboiiee MHOIO B TeJl€ M XBOCTHUKE JKEJIe3bl, OHH
CEKPETUPYIOT TOPMOHBI IUIIOKaroH M MHCYJINH, TOCTyNarouie B KpoBb. OHU COCTABJIAIOT COTYIO YacTh BEca
MOJIKEITYA0YHOMN XKEIE3bl.

[MomxkenygouHoro coka oOpasyercs 1,5 —2,0 m B cCcyTku cia0OIIENIOYHOW peaKiuu,
KOTOPBIA  y4acTBYET B HEUTPAIU3ALNH COJITHOM KUCIIOTHI, MOCTYIIAIOIIEH BMECTE C XMMYCOM M3 JKEIy/IKa.
B COCTaB  IIAaHKPEAaTM4YECKOr0  COKa  BXOAWT  BOJA, oprannueckue(  (epMeHTb) WU
HeopraHuyeckue BemiectBa PepMeHTHI —

a) MPOTEOJIUTUYECKUE ~TPUIICUH, XUMOTPHUIICHH, KapOOKCUIIENITHAA3a

0) aMMJIOTUTUYECKHE - aMUIa3a, MallbTa3a

B) JIMIIOJIMTHYECKUE - IuMa3a, (ocdonumnaza



Tpuncun obpasyercs u3 HEaKTUBHOTO TPUIICUHOT€HA 110
JeWCTBUEM — IHTePOKMHA3bI((hepMEHT-PEPMEHTOB COACPKUTCSI B KHUIIEYHOM COKe). XHUMOTPHIICUH
oOpazyeTcs W3 XUMOTPUIICHHOTEHA IOJ] JEHCTBHEM YK€ AaKTHUBHOTO TPUIICHMHA. AMHIa3a COKa
MOJDKENYAOYHON JKEIe3bl pacleruiaeT yrieBoAsl. Jlumaza nedcTByeT Ha JKHUPbI, IPEIBAPUTEIBHO
SMYJIBIMPOBaHHBIC JKENUbI0. B pe3ysbraTe MOJEKyIbl JIUIUAOB PACIIEIUISIIOTCS 10 IVIMIEPUHA U KUPHBIX
KHCJIOT.

Jng  npenoTBpamieHHs  CaMOIIEPEBAPUBAHMA B IOJDKEIYAOYHOHW  JKeles3e
BbIpa0aThIBAECTCS MHIMOMTOP TPHUIICHHA.

Cekpenusi TaHKPEATUYECKOTO COKA PEryJUPYETCsl HEPBHBIMU U T'yMOPaJIbHBIMU MEXaHU3MaMHU.
[TocTynnenue KHUCIOrO XMMyca B JIBEHAALUATHIIEPCTHYIO KHUIIKY PEe(IEKTOPHO YBEINYHMBAET BBIJCICHHUE
COKa. YCHJICHHIO CEKPELMH CIIOCOOCTBYIOT BEUIECTBA: CEKPETHH, XOJCUHUCTOKMHUH, aleTHIXOJIMH.
Topmo3HOE BIMSIHME OKa3blBalOT IUIIOKArOH, COMAaTOCTaTHH, aapeHanuH. [lapacummnaruueckas HepBHas
CUCTEMa aKTUBHUPYET, a CUMIIATUYECKAsI — YTHETACT CEKPELUI0 TaHKPEATHYECKOI0 COKA.

[Tomkenyno4yHON JKeIe3bl UIPaeT BAXKHYHO pOJIb B IHIIEBAPEHUHU, NPUHUMAs ydacTue B
pacuienyieHuH OeJIKOB, )KUPOB U YTIIEBOIOB.
Bonpochbl K IPAaKTHYECKOMY 3aHATHIO

9. [Iponiecc nuTanus - onpeneneHue, STarbl

10.  IImmeBapenue B mosnocty pra. CiaroHa - COCTaB, CBOICTBa, pyHKIMU. BeackiBaHue B MOJI0CTH
pra

11. [TumeBapenue B xemyake. JKemymodHbIid COK - CBOMCTBO, cocTaB, (pyHKiuu. BcacwiBanue,
MOTOpPHKA

12. IlumeBapeHue B 12-nepcTHOM KHILIKe, B TOLIEH W IOJB3JOLIHON KHILIKE: pacCIIEIICHUE,
BCAChIBaHHE

13.  CocraB 1 QyHKIUM XKeJT9H, HTAaHKPEATHUECKOTO COKa, PEryysiiuus o0pa3oBaHusl, OTAEIECHUS]

14.  MoTopuKa TOHKOIO KUILIEYHUKA

15.  IlumeBapenue B ToscTOM KuiedHuke. CocTtaB v QYHKIMH COKa TOJICTOM KUk, Mukpodiopa

16. Mortopuka ToiCcTOro KuieyHuka. @opMupoBaHUE KalIOBbIX Macc. AKT Jedekannuu

33}18[[1/[71 K IIPAKTUY€CKOMY 3aHATHUIO
3. 3amoHeHne Ta6J'II/II_[I ((qDYHKI_[I/IOHaJ'IBHOC SHAQYCHUC OTACJIOB MUIICBAPUTCIBHOI'O TpaKTay,
«CoctaB u (I)YHKI_II/II/I MMUIICBAPUTCIIBHBIX CCKPETOBY, «MOTOpI/IKa Pa3JIMYHBIX OTACIIOB IMUIICBAPUTCIIBHOTO

TpaKkTay,
4. «Oco0EHHOCTH BCAChIBAHUS B PA3IMUYHBIX OTJIENAX MUIIEBAPUTEIBHOIO TPAKTA»
ITPII 37. M3yueHnue ocoGeHHOCTEH Pa3IMYHbIX BH/I0B 00MeHa BelllecTB. BUTaMHHBI.
TeopeTnyeckas 4acThb
OOMeH BelecTB — COBOKYIMHOCTh BCEX XMMHUYECKMX HM3MEHEHMH M BCEX BUJAOB IpEBpalllEeHUI

BEIIECTB M DHEPrUM B OpraHu3Me, OOECIEeUMBAIONIUX €ro pPa3BUTHE, IKU3HENEATEIBHOCTh W
CaMOBOCITPOM3BENICHUE, CBSI3b C OKPYXKAIOIICH CpeIoi U alanTalluio K M3MEHEHHUSIM BHEITHUX YCIOBUN. JTH
MPOLIECChl 00ECMEeYNBAIOT OPraHU3MY POCT W Pa3MHOXKEHHUE, COXpPAaHEHHE CTPYKTYpPhl U CIOCOOHOCTH
OTBEUYaTh HAa BO3JIEHCTBUS OKPYKAIOIICH CPEIBI.

MeTaboau3M AeaAT Ha ABE CTaAUN — KaTa0OJIHM3M U aHa0O0IH3M.

Kamabonuzmom Ha3pIBaIOT METAOOTHMUECKHE TIPOIIECCHI, PU KOTOPHIX PACHICIUISIOTCS OTHOCUTEIBHO
KPYITHBIE OPTaHWMYECKUE MOJICKYJIBI CaxapoB, )KHPOB, AMUHOKHUCIIOT.

Anabonuzm — COBOKYIHOCTh METAa0OJIMYECKUX IPOIECCOB OMOCHHTE3a CIIOKHBIX MOJICKYN C
3arpaToi sHeprun. CHHTE3UPYIOTCS OeIKHU, caxapa, JTUIMH/IbI U HyKIEUHOBBIE KHCIOTHI.



Cepun XMMHUYECKUX peakiuil 0OMEHa BEIECTB HAa3bIBAIOT MEMAOOIUYECKUMU NYMAMU, B HUX TIPH
y4acTUd (PEpPMEHTOB OJHHU OWOJIOTMYECKH 3HAYMMBIE MOJIEKYJbl ITOCIEIOBATENLHO MPEBPAIIAIOTCS B
npyrue. @epmenmpl UTPAIOT BAXKHYIO pOJb B MeTabonmuueckux mporeccax. OHH JeHCTBYIOT Kak
OMOJIOTMYECKHE KaTalu3aToOpbl M CHUXKAIOT DHEPIUI0 AaKTHBAIMM XUMUYECKOW pEeaKLUU; MO3BOJISIOT
peryupoBaTh METa0OJIMYECKHE ITyTH B OTBET HA U3MEHEHUSI CPEJibl KIIETKH UJIM CUTHAJIBI OT APYTUX KIIETOK.
B mpouecce MHIMBHUIYaTbHOTO pa3BUTHSA 4YeJOBEKAa OOMEH BEIIECTB M SHEPrUU MPETepreBaeT psi
KOJMYECTBEHHBIX M KaYeCTBEHHbIX H3MEHEHUH. CyIIECTBEHHO MEHSETCS COOTHOIIEHHWE MEXIY ABYMS
(dazamu MeTabonM3Ma: aCCUMHIISIIUEH ¥ TUCCUMIISIIACH.

OOmeH OenKoB, YIJ€BOJOB M JKUPOB CKIAAbIBACTCAd M3 OMOXMMHUYECKHX PEaKIHMi pacmana 3TUX
COeIMHEHUI 1 OMOCHHTE3a BEUIECTB, CBOMCTBEHHBIX OPraHU3MY, MPOXOISIIUX MO/ AeHCTBHEM (DEPMEHTOB.
benku 3anumaror ocoboe mecto B oOMeHe BemiecTB. OHM y4YacTBYIOT B PETYJISIIIMU TPAKTHUYECKH BCEX
IIPOLIECCOB JKU3HEEATEIbHOCTH, 00ECIIEUNBAOT UMMYHUTET, ONPEACIAIOT HHAUBUAYAIbHbIE OCOOEHHOCTH
opranu3MoB. benku nuiu, conepskaniie BeCh HEOOXOUMBINA OpraHu3My HabOp aMHUHOKHCIIOT, Ha3bIBAIOTCS
noyHOIleHHbIMU. Haumbonee BbicOka Ouosiornueckas IIEHHOCTh OCJIKOB SUI, MsCa, MOJIOKA, PBIOBHI.
HepnocraTok 0enkoB B mullle HEBOCIOIHUM, TaK KaK aMUHOKHCIIOTBI, U3 KOTOPBIX OHU CHHTE3UPYIOTCS, HE
00pa3yroTcs HU U3 )KUPOB, HU U3 YIIIEBOAOB. B3pocCibiM peKOMEHIyeTC sl €KeTHEBHO YIOTPEOIIATh HE MEHEe
0,75 r 6enka Ha 1 kr Macchl Tena. [Ipu pacmane 6ekoB 00pa3yeTcs sIZTOBUTOE BEIIECTBO aMMHAK, KOTOPOE B
IIEYEHU MpeBpalaercss B MoueBUHY. KoHeuHble MpoayKThl 0oOMEHa BELIECTB — YIVIEKHMCIBIM Ta3, BOJA,
MOYEBHMHA, MOYEBAsl KUCJIOTAa U HEKOTOpBIE JPYrHe€ a30THCTHIE COEIUHEHHS BBIBOJSATCS W3 OpPraHu3Ma C
MOUYOI1, IOTOM U B COCTaBE€ BBIJBIXaEMOIr0 BO3AyXa. YTJEBOJaMU OCOOEHHO Oorara MMIla pacTUTEIbLHOTO
MIPOUCXOXKACHUS: XJ1e0, KpyTbl, OBOIIH, (PPYKTHI. B MpUCYTCTBUU KUCIOPOa yIieBoAbl okucistorces 10 CO2
1 BOJIbI, 0OecrieunBasi pu 3TOM KJIETKH dHeprueil. OKUCIeHUE YrIIeBOJA0B MOXKET UJITH U B OECKUCIOPOAHBIX
YCIOBUSIX. DHEPTUU MIPHU 3TOM OCBOOOKIAETCSI 3HAYMTENLHO MEHBIIIE, HO 00pa3yeTcsi OHa O4eHb ObICTPO. B
TakOM pEXHME MPOUCXOAUT OKHUCIEHHE TIIOKO3bl B OpPraHM3Me CHOPTCMEHA, Hampumep mnpu Oere Ha
muctaniuio 100 m. Conepxanue )XKUpOB B opranu3mMe yesnoBeka koueodsercs ot 10 1o 30 % ot maccel Tena u
3aBHCHUT OT XapaKTepa MHUTAHUsS, ABUTATEIbHONM aKTUBHOCTH, Bo3pacTa U moja. JKupbl, Kak U yrieBOJBI,
BBITMIOJHSIOT IUIACTUYECKYIO0 U 3HepreTuyeckyro (yHkuuu. Ilpu okucinenuum xupoB oOpasyercs B 2 pasa
00JIbIIEe SHEPTUH, YEM ITPU OKMCIIEHUH TaKOT'0 e KOJIMYeCTBa yriieBoJoB. OpraHu3M Mojiy4aeT HeoOXoJuMble
KHUPBI B COCTaBE MUIIM WM IMyTeM UX OMOCHHTE3a U3 yriieBoAoB. ExenHEeBHO HEOOXOIUMO yMOTPeOIsTh
0,5—0,75 t xupoB Ha 1 kr Maccel Tena. BomHo-coneBoli OOMEH COCTOUT B MOTPEOJEHHH PacTBOPOB,
COJIEp>KaIllNX HMOHBI, HMCIOJH30BAaHUHM BOJBI B KAuye€CTBE PACTBOPUTENS] U BBIBEJCHHH €€ HW3IUIIKOB U3
opranusma B BHJI€ MOYH U MOTa. Boja u MUHepalbHbIE COU COCTABIISIOT OCHOBHYIO YacTh IIa3Mbl KPOBH,
TuMQBI 1 TKAaHEBOU KUIKOCTH, T. €. SIBISIFOTCS BaXKHEHIIMMU dJIeMEHTaMu BHYTpeHHe# cpensl. Kpome Toro,
OHHU BXOJISIT B COCTaB MUILEBAPUTENIBLHBIX COKOB, YTO BO MHOTOM ONPEENsIeT NX 3HAaUeHHE JJIs TUILEBAPEHHUS.
N xoTs HU BOZ1a, HU MUHEPAJIbHBIC COJTH HE SIBIISIOTCS UCTOYHUKAMHU SHEPTHUH, UX TTOCTOSTHHOE MOCTYIUICHUE
U BBIBEJICHHME U3 OpraHu3Ma — 00s3aTelIbHOE YCJIOBHE €ro cymecTBoBaHus. [l HopMaabHOU
AKHU3HEIESITEIbHOCTH Ba’KHO, YTOOBI OCTYIIEHUE BO/IbI TOJIHOCTHIO OKpHIBAIIO ee pacxo1. [Ipu komdopTHOI
TeMIeparype okpyxkatoiieit cpenst (okono 20 °C) yenoBeky B CyTKU HY>KHO 2—2,5 11 Bojbl. OHa MOCTymaeT
B OpraHu3M npu nuthe (okosno 1 1), ¢ nummeit (okoiso 1 11). Yacts ee oOpa3yercst mpu oOMeHe OeIKOB, KUPOB
n yrneBoaoB (300—350 mu). C MuHEpadbHBIMH BEIIECTBAMHM CBsI3aHbl TAKUE CBOMCTBA YKMBOTO, KakK
BO30YAMMOCTb, IPOBOJUMOCTb U COKpaTuMocTh. Heoprannueckue nonsl (K+, Na+, CI', Ca2+) HeoOX0 MBI
JUIsI HOPMAJIBHOM JESITENbHOCTH HEPBHOM M MbledyHol cucteM. Monsl Nat+ u CI' co3gator ocMoTHYecKoe
JlaBJIEHHE, KOTOPOE OIpeNeNsieT pacipeielieHne Boabl MexXAy kieTkamu. OT oOMeHa kanblivg U (ocdopa
3aBUCHUT pocT KocTeil. Kanpiuil BiuseT Ha cBepThIBaHHME KPOBU, OOMEH OENKOB M *KUpoB. Butamuusr —
HU3KOMOJIEKYJISIDHBIE OpraHMYECKHE COEJIMHEHHS, BXOJAIIME B COCTaB ()EPMEHTOB, MOBBIMIAIOLINX
3¢ dekTHBHOCT, OOMEHHBIX TpoleccoB. [Ipu HemocTaTke BHTAMHUHOB HapylIaeTcs OOMEH BEIIeCTB H
pa3BHUBaeTCs TUIIOBUTAMUHO3. He MeHee omacHo n30bITOYHOE MOCTYTIIIEHHE BUTAMUHOB — TUIIEPBUTAMUHO3.



OT0 MHTEpECHO. 3aciayra OTKPBITHS BUTAMUHOB IPUHAIIEKUT pycckoMmy Bpauy H. U. Jlynuny. B 1881 r. on
OOHapY>KWJI, YTO JUTMTEIbHOE KOPMIICHHE MBIIIECH MHILEH, COCTOAIIEH U3 OCHOBHBIX KOMIIOHEHTOB MOJIOKA,
NPUBOAMT MX K TuOenu. B To jxe BpeMs )KMBOTHBIE, MOyYaBIINE IIETbHOE MOJIOKO, Pa3BUBAINCH M POCIH
HopManbHO. H. U. JIyHuH chenan BbIBOZ, YTO B MOJIOKE COAEPIKATCS HEU3BECTHBIE TIOKA HAYKE KU3HEHHO
HeoOxonuMele coequHeHus. Crycts Tpu JecsTka JieT noibckuil Omoxumuk K. DyHK nan UM HaszBaHue
BUTaMMHBI (OT Jat. vita — >xu3Hb). K HacTosimemy Bpemenu u3BectHo 6osee 80 ButamuHoB. X 06003HauaroT
natuHckuMu OykBamu A, B, C u T. 1. Bce BUTaMuHBbI 1e514T Ha paCTBOPUMBIE B )KMpaxX U pacCTBOPUMBIE B BOJIE.
K xupopactBopuMbIiM oTHOCATCs BuTaMuHbl A, D 1 HekoTopelie Apyrue. Henocrarok B nuie BuTamMuHa A
MPUBOAUT K PA3BUTHIO KypUHOHU CIETIOTHI — 3a00JIEBaHUIO, IPH KOTOPOM HCUE3AET CIIOCOOHOCTh BUETD C
HACTYIJIEHUEM CyMepeK. B opranusme 4yenoBeka BUTAMUH A CUHTE3UPYETCS U3 BEILIECTB, COAEPIKAILUXCS B
CBE&XEW MOPKOBH, IOMMJIOpax, LIMKHATE, cajlaTe U Apyrux oBouiax. Butamun D perynupyer oOMeH KanbLus
u ocdopa. Ero 0coOeHHO MHOTO B PBIOBEM KHUPE, TIEUCHH, KEITKE KypuHOTO siina. Jlepumur suramuna D
BBI3BIBACT Yy JIeTeH Tskenoe 3a0osieBaHre — paxut. [Ipu paxure npoucXoauT pa3MsArdyeHue U UCKpUBJICHUE
KOCTEH HOT, 3aMe/JIsieTcs pocT 3y00B, neopMUpyeTcs TpyaHas KieTka, pe3ko ociaadeBaeT Myckynarypa. 13
IpyNIibl  BOJAOPACTBOPUMBIX BHUTaMUHOB HambOosiee u3yuyeHsl BuTamuHbl C, Bl u B6. Buramun C
(ackopOMHOBasi KUCIIOTa) HEOOXOAUM JJIsl CUHTe3a OCNIKOB, BXOJAIIMX B COCTAB COEAMHUTEILHOTKAHHBIX
BOJIOKOH KOKH H JIECEH, a TAK)Ke aHTUTeN KpoBH. [Ipu ero HepocTaTke pa3BUBaeTCs IUHTA. DTO 3a00JIeBaHIE
XapaKTepU3yeTCsl KPOBOTOUMBOCTHIO JIECEH, BBINAJIEHUEM 3yOOB, MOSIBICHUEM Ha KOXKE SI3B, pa3pylLIeHHEM
kocTeil. Bo Bpemst anuieMuil BUpYyCHBIX M APYTUX UH(PEKIHOHHBIX 3a00J€BaHUI CYTOUHYIO /103y BUTAMHHA
C cnenyeT yBelIMUMBATh B HECKOJIBKO Pa3, TaK KaK OH IOBBIIIAET CONPOTUBIIAEMOCTh Opranu3mMa. Buramun
B1 mnoBbimiaer akTUBHOCTH Iienoro psaga ¢epmeHtoB. Ilpu ero HemocrtaTke MNPOUCXOAUT HAKOIUIEHHUE
HE/I00KHMCIIEHHBIX MPOJYKTOB 0OMEHA B MBILIIAX U HEPBHBIX KIIETKaX. DTO BEJET K pa3BUTHUIO 00Jie3HU Oepu-
O6epu. OHa CONPOBOXKAAETCS IMOPAKEHUEM HEPBHOM CHCTEMBI, CEplIeYHO-COCYIUCTBIMU HapYyLICHUSIMHU,
orekamu. JlnutenbHoe Bpems 3abosieBaHuE ObUIO IIMPOKO PACHPOCTPAHEHO Y JKUTENEH TUXOOKEAHCKUX
OCTPOBOB, HCIIOJIB30BABIINX B NUILY O4YMIIEHHBIA puc. M Tonpko B Havanme XIX B. y1anoch BBIACIHTH U3
pPHUCOBBIX OTpyOell akTHBHOE BellecTBO (BUTaMUH Bl), KOTopoe MOIHOCTHIO HM3JI€UUBANIO OT Oepu-O6epu.
[[Iupokoi OMOIIOTMYECKOW aKTUBHOCTHIO 00JIaflaeT BUTaMHH B6, KOTOPBI COAECPKUTCA B Msice, PbIOE,
MOJIOKE, TEYEHHU, IPOKKAX, MHOTMX PACTUTENbHBIX IPOyKTaX U, KPOME TOr0, CHHTE3UPYETCSI MUKPO(DI0OpOit
kumeyHuka. OH NpUHUMaeT ydacThe B oOMeHe OenkoB. Hegoctarok BuTamMuHa B6 BbI3bIBaeT JepMaTHTHI,
aHEMMIO, CyAOpOrd. BUTaMMHBI TOJKHBI IOCTOSSHHO IOCTYyIaTh B OPTaHM3M 4YEJIOBEKAa B JOCTATOYHOM
konnyectBe. K coxxaneHuto, Mx copep)kaHue B MUILEBBIX MPOIYKTAaX HE BCETAa yIOBIETBOPSET NOTPEOHOCTH
opranuzMa. B cnywasx, xorga mpueM BUTaMHMHOCOJEp)Kallled MUINM OTpaHUYeH, s NPO(UIAKTHKH
TMIIOBUTAMUHO30B CJIENYET, IOCOBETOBABIIMCH C BpPadyOM, IPUHUMATh CHHTETUYECKHUE BHUTAMHUHHBIC
KOMIUIEKChl. OpraHu3M HCHBITHIBAET OCTOSIHHYIO TOTPEOHOCTH B CTPOUTENILHOM MaTepHalie U SHEPTUH JUIs
pocTa, BOCCTAHOBJIEHUSI YUCJIEHHOCTH CBOUX KJIETOK, MOJJIEpKaHUS TIOCTOSIHCTBA BHYTPEHHEW cpenbl. JTa
MOTPEOHOCTh  YJIOBJIETBOPSAETCS IMHILEBAPUTENILHON CHCTEMOM, KOTOpasl BBIIOJIHSIET CEKPETOPHYIO,
JBUTATEIbHYI0 M BCachblBaTeNbHYIO (QyHKUMH. MycKynaTypoll OpraHoB MNHILEBAPUTEIBHOTO TpaKTa
OCYILECTBISIETCA TaKKe BhIZCTUTENbHAs! (YHKIINSA, TpelycMaTpUBalOIIas yJajleHiue U3 OpraHnu3Ma KOHEUHbBIX
MPOAYKTOB OOMEHA BEIIECTB U HETIEPEBAPEHHBIX OCTATKOB MUIIH. B MOIOCTH JKeNTy109HO-KHILIEYHOTO TPAKTa
MOCTYTAIOT NHILEBapUTeNbHbIe COKU. OHM cozepKat BelecTBa 0eIKOBOM MpUpoaAbl — (EpMEHTHI, KOTOPbIE
pacuIerIsioT OeNKH, )XKUPBl U YIJIEBOAbl Ha MeNKue (parMeHThbl, He MUMEIOIINe BUIOBOM CHenn(UIHOCTH.
[IpoaykThl THAPOIIN3A BCACHIBAIOTCA YEPE3 CIIU3UCTYIO 000JI0UKY XKelly1Ka U KUIIEYHHKA, IOCTYIaloT B KPOBb
n auMmdy, a 3aTeM — B KIETKM opranusma. Perynsuus ¢GyHKOUH NOHUIIEBAPUTENBHON CHCTEMBI
OCYIIECTBJISIETCSI TIOCPEICTBOM OHMOJIOTMYECKH aKTUBHBIX BEIIECTB M HEPBHOU cucTteMol. Butamunbpl —
COEIMHEHM S, BXOJIAIINE B COCTaB (DEPMEHTOB, KOTOPBIE MOBBIIAIOT () (PEKTUBHOCTH OOMEHHBIX MPOLIECCOB.

Bonpochl K IpaKTHYECKOMY 3aHATHIO



1. OOMeH BeIecTB, ONpeIeICHIE

2. OOmeH OenkoB: (QyHKIUH, CyTOYHAs TOTPEOHOCTh, a30TUCTHIN OalaHC, KOHEYHbIE TMPOTYKTHI
oOmeHa

3. OOmeH yriIeBoJIOB: (YHKIIMHM, CYTOYHas IMOTPEOHOCTh, YIVIEBOJIHBIN OanaHC, KOHEUYHBIC
MPOAYKTHI 0OOMEeHa

4, OOMeH XupoB: PYHKIIUU, CYyTOYHASI TMTOTPEOHOCTD, JIMIMTUIHBIA OalaHC, KOHEUHBIE TIPOYKTHI
oOMeHa

5. BosaHo-comneBoit 0OMeH: copiepKaHue U KOJIMYECTBO BOJBI B OPraHU3ME, MOTPEOHOCTH B BOJIC

6. [TpoxykThl, coaepskalie MHUHEpaJbHbIC BEIIECTBA. 3HAYCHHWE MHHEPAJIbHBIX BEUIECTB B
opraHusme

7. BuramuHbI - MOHSATHE, OMONIOTHYECKast IIEHHOCTh, KiIacCU(UKAIMs BUTAMUHOB. MICTOYHUKH
BUTaMHUHOB

3aaHus K NPAKTHYECKOMY 3aHSITHIO
1. 3anonHenue TadauIbl « BUTaMUHBI

ITPII 38. U3yyeHue 3Ha4YeHHUsI OCTOSIHCTBA TeMIIEPATYPhI TeJia, (PAKTOPOB, MOIEPKUBAIOIINX
ITY BEJMUYMHY; TEIJIOPEryJsiiiii, MEXaHU3MOB TeII00TAA4H, PeryJsiiiii 3THX MPOLEecCcOB
TeopeTnyeckas 4acThb

MexaHu3MBbI TEPMOPETYJIISLIUU. PerynsTopHbie peakiiuu, 00eCcreunBalonue COXpaHEeHNE MOCTOSHCTBA
TEMIIEPATYPHI TeJa, MPEJICTABISAIOT COOON CIIOKHBIE PeICKTOPHBIC aKThI, KOTOPHIC BO3HUKAIOT B OTBET HA
TEMIIEpaTypPHOE pa3ApaKEHUE PELEITOPOB KOKHU, KOKHBIX U MOJKOKHBIX COCYA0B, a Takxe camoit LIHC. Otu
peuenTopsl, BOCHPUHUMAIOLIUE X001 U TEIUI0, Ha3BaHbl TEPMOPELIENITOPAMHU.

EcTb aBa BuAa TepMOpPEUENTOPOB - OJHU BOCIPUHUMAIOT TEIUIO (TEILIOBBIE PELETITOPHI), IPYyTHe -
X0JI0[1 (X0JI0/I0BBIE perenTopsl). Te u Ipyrue pearupytoT BO3HUKHOBEHUEM BCIIBIIIKU UMITYJILCOB B OTBET HA
aJICKBaTHOE pa3/ipakeHue (COOTBETCTBYIOIIEE M3MEHEHHE TEMIIEpaTyphbl CPE/bl), IPUUYEM HUMEET 3HAUYCHHE
CKOPOCTh U3MEHEHHUSI TEMIIEPATYPHI U BEJIMUMHA PA3IPAKUTENS (Pa3HOCTh HCXOAHOM U HOBOW TEMIIEpaTyphl
B TKaHsX). [Ipu pe3kom oxJiaxAeHUH KOXKU YacTOTa UMITYJIbCAIlMU B XOJIOJIOBBIX PEIENTOpax BO3PaCTaeT, a
mpu OBICTPOM COTPEBAHMHM YMEHbINIACTCS WM Tpekpamiaercs. Ha Takue ke mepenagsl TeMIiiepaTypbl
TEIJIOBbIE PELENTOPbl PEarupyroT MpsMO NMPOTHUBOMONOXHO. TemnoBble u xonoaoBblie peuentopsl [[THC
pearupyroT Ha U3MEHEHUE TEMIIEPaTypbl KPOBH, MIPUTEKAIOUIEH K HEPBHBIM IIEHTPaM

Temneparypubie peuentopel B I[[HC HaxomsdTcs B NIpeONTUYECKOM 30HE NEpEeIHEW YacTu
TUIoTataMyca, B peTUKYISIpHOU (popmaliiu cpeIHeTo MO3ra U B CIMHHOM Mo3re. Hanmuure Takux perenTopos
JIOKa3bIBaeTCs MOSIBICHUEM JIPOXKHU Y COOAKH MPH OXJIKICHUH JCHEPBUPOBAHHON KOHEYHOCTH. JIoKambHOE
OXJIQXK/ICHHE PA3HBIX YYACTKOB MO3Ta BBI3BIBAET BCIIBIIIKK UMITYJIBCOB. JIpOXKb M CyKEHHE KOKHBIX COCYIOB,
a CJIeIOBaTENbHO, TOBBIMICHUE TEIIO00pPAa30BaHMS U TOHWKEHHE TEIUIOOTAaud BO3HUKAIOT TaKXKe IMpHU
OXJIQXK/ICHHUH COHHOM apTepuu, MPUHOCSINIEH KPOBb K TOJJIOBHOMY MO3TY.

LleHTpsl TEPMOPETYISLMU PACIOIOKEHBI B TUIIOTajgamyce. PaspylieHue ero nenaer >KMBOTHOE
MNOUKWIOTEPMHBIM.  [IpU uW3ydeHUM ponM pa3auyHBIX YYacTKOB THIOTajaMyca B TEPMOPETYJISIIIU
oOHapyXeHbl spa, WU3MEHSIONIME TMPOIECC TeMI0o00pa3oBaHus, W sjpa, BIUAIIME HAa TEIJIOOTAAuy.
Xumuyeckass TepMoperyisinus (ycuileHHe TeIuIoo0pa3oBaHusl, MBIIMIEYHAS APOKb) KOHTPOIUPYETCS
XBOCTOBOW 4acCThIO TUIIOTaNamyca. Pa3pyiieHue 3Toro ygyacTka MO3roBOro CTBOJIA y KMBOTHBIX JIENAET UX
HECITOCOOHBIMHU MTEPEHOCUTH X010/ OXJTaXXAeHNE JKUBOTHOTO TTOCJIE TAKOM OTepaIiiy He BBI3BIBACT APOKHU U
KOMITCHCATOPHOTO TIOBBIIICHUS Terioo0pa3oBanus. Pusznueckass TepMOperyssnus (Cy>KeHHE COCYIOB,
MOTOOT/IEICHNE) KOHTPOJIUPYETCS TEpeIHeH dYacThio THMoTajamyca. PaspymieHue naHHoOW oOmactm —
LEHTpa TEIUIOOTAAUYN — HE JIMIIAET )KUBOTHOTO CIIOCOOHOCTH MEPEHOCUTH XOJIO0/I, HO MOCIIE ONEePalUy OHO
OBICTPO TIEperpeBaeTcs MPU BBICOKOW TeMIiepaType OKpyKarollel cpeibl (Tak Kak MOBPEXKIACH MEXaHU3M,
obecrneunBarIUN (HU3HUECKYIO TEPMOPETYIISIHIO).



LleHTpHI TEII000pa30BaHMs M IEHTPHI TEIUIOOTAAYH HAXOIATCS B PELIMITPOKHBIX B3aMMOOTHOILIICHHUSX.

TepmoperynsTopable pediaeKchl MOTYT OCYILECTBISATHCS W CIHUHHBIM Mo3roMm. OxmaxaeHue
CIIMHHOI'O MO3I'a )HBOTHOT0, y KoToporo 371oT otAen LIHC oTaeneH ot Bellenexalux OTAEI0B IepeEPE3KOi,
BBI3bIBACT MBILICUYHYIO JIPOXKb U CyxXeHHe mnepudepudeckux cocynoB. OnHaKo OIHU CHUHAIbHBIE
TEPMOPETYJIATOPHBIE MEXaHU3MbI HE CITIOCOOHBI 00ECIICUUTh MOCTOSHCTBO TEMIIEpPATyphl Tela.

B ocymecTBieHNN THIOTAIaMUYECKOW pETyJIsIUU TEMIEpPaTypbl Tela YYacTBYIOT JKEJe3bl
BHYTPEHHEH CEKpeLWH, IJIaBHBIM O0pa30oM INUTOBUAHAS W HAANOYEYHHKHU. TakK, TUPOKCHH MOBBIIIACT
MHTCHCUBHOCTh METAa00JIM3Ma, YCHIIMBAs TEIUIONPOAYKLIUIO. AJPEHATNH CY>)KUBAaeT KPOBEHOCHBIE COCY/IHI,
COXpaHssl TeMIlepaTypy Apa Tena. YdacThe UIMTOBHUJIHOM K€JIe3bl B TEPMOPETYIISILIMM JTOKA3bIBAETCS TEM,
YTO BBEJCHUE B KPOBb JKHUBOTHOTO CHIBOPOTKHM KPOBH JPYroro >KMBOTHOTO, KOTOPOE JUIUTEIBHOE BPEMs
HAXOJWJIOCh Ha XOJIO/IE, BHI3BIBACT y MEPBOr0 MOBBIICHHE oOMeHa BemlecTB. Takoi 3ddexr nabmomaercs
JMIIb TP COXPAHEHUHU Y BTOPOTO >KMBOTHOTO IIUTOBUAHOMN >kene3bl. O4eBUIHO, BO BpeMs MpeObIBaHUS B
YCIIOBUSIX OXJIQXJACHUS MPOUCXOJUT YCHICHHOE BbIJCJIEHUE B KPOBb T'OPMOHA UIMTOBUIHOW IKele3bl,
MOBBIIIAIONIETO OOMEH BEIIECTB WU, CIENOBaTeNbHO, OOpa3oBaHME TeIUIa. Y4YacThe HAAMOYEUHUKOB B
TEPMOPETYJIALHUUA 00YCIOBICHO BBIJICIIEHUEM UMH B KPOBb aJIpeHaINHA, KOTOPBIA, YCUINBAs OKUCITUTEIbHbIC
MPOLIECCHI B TKAHSIX, B YACTHOCTU B MBIIIIIAX, MOBBIIIAET TEIIO00PA30BAHKUE U CYKHBAET KOXKHBIE COCY/IbI,
yMeHblIIas Ternooraady. Iloatomy aapeHanns cnocoOeH BbI3bIBAaTh MOBBIIIEHUE TEMIIEPATYPhI TENA.

Ecin yenoBek mMTENbHOE BpeMs HAXOJIUTCS B YCIOBHUSX 3HAUUTEIbHO IOBBIIMIEHHON WM
MMOHVKEHHOW TeMIIepaTyphbl OKPYKAIOMIEH Cpelbl, TO MEXaHU3Mbl (PM3HUECKON M XMMHYCCKON PeryJIsiuu
Teruia, Oiaronapsi KOTOPbIM B OOBIYHBIX YCIIOBUSIX COXPAHSETCSl MOCTOSIHCTBO TEMIIEpAType Tejla, MOTYT
0Ka3aThCsl HEIOCTATOYHBIMU: MPOMCXOAUT MEPEoXJaKICHUE TeJla — TUINOTEPMHUS, UM MeperpeBaHrue —
TUIEPTEPMHUSL.

['uneptepmus. ['uneprepmusi HaCTynmaeT MpPU MOBBIIICHUH TEMIIEPATYPHI B MOIMBIIICYHON BIIAIIHE
Boie 37°C. [IpenensHas Temnepatypa Tena s BebkuBaHus 42°C (ouenb kopotko 43°C). Ilpu sTom Bce
TEPMOPETYJIALIMOHHBIE NPOLIECCHl KpailHe HanpsKeHbl. B yclioBUsAX IPOAOIKUTEIBLHOIO TEIJIOBOIO CTpecca
npu Temnepatype 6oinee 40-41°C BO3HMKAIOT TsXKeJble MOPaKEHUs TOJIOBHOTO MO3ra - "TEIJIOBOM WU
conHeuHbli yaap". TennoBoit 0OMOPOK MPU OTHOCUTENIBHO JIETKOM IEPErpeBaHuu y JIt0JIed ¢ HapylIeHueM
GyHKIUH cepAeuHO-COCYIMCTON CUCTEMBI OOJIbIIIE 3aBUCUT OT HEJOCTATOUHOCTH KPOBOOOPALIEHUS, HEXENIN
OT MEXaHU3MOB TEPMOPETYJISALIUH.

JIluxopanka.OT rUNepTepMHUM CIEAYyeT OTJIMYaTh TaKOe W3MEHEHHE TeMIIepaTyphl, KOI/la BHEIIHHUE
yCIOBUS HE HM3MEHEHbI, HO HapyllaeTcss COOCTBEHHO mpolecc TepMoperymsauuu. [Ipumepom Takoro
HapyIIeHUs] MOXET CIYXXUTh MH(QEKIMOHHAsA Juxopaaka. OIHONW U3 NPUYMH €€ BOZHUKHOBEHHUS SIBIISETCS
BBICOKAsl UYYBCTBUTEJIBHOCTh THUIOTAIAMUYECKMX LIEHTPOB PETyJIsSlUM TeIIooOMeHa K HEKOTOPbhIM
XUMHUYECKUM COETUHEHUSIM, B YaCTHOCTHU K OaKTepUITHBIM TOKCHUHaM. BBeieHre HenmocpeicTBEHHO B 001acTh
MepelHero TUMoTaJlaMyca MHMHHUMAJIbHOTO KOJMYECTBA OaKTEpUWHOTO TOKCHHA COINPOBOXKIAETCA
MHOT0YaCOBBIM MOBBIIEHUEM TeMIIEpaTyphl Tena. JKap pa3BuBaeTcs B pe3yjbTaTe YCHJIEHHOW BbIPaOOTKU
TeIla ¢ TMOMOIIBIO JIPOXKU M MaKCHUMAaJbHOTO CYKE€HHUS COCyJOB B Nepu(epuuecKux 4YacTsax Teia, T.e.
OpraHu3M BejleT ce0s Kak IMpH HU3KOM TemmepaType BHEIIHEH cpenbl. B mepuoa BOCCTaHOBIEHHS HIET
MIPOTHBOIOJIOKHBIN MPOIECC - C MOMOIIbIO BBIACICHHUS MOTAa M PACHIMPEHUs COCYJIOB TeMIleparypa Teja
Naj1aeT Tak ’ke, KaK Korja y uenoBeka skap. [Ipu 3ToM yernoBek MOXKeT MPaBUIbHO pearnpoBaTh HAa HUCTUHHbIE
M3MEHEHMs BHEIIHEeH TemnepaTypbl. MexaHU3M MOSBICHUS JIMXOPaJ0YHOM peakiuy CBA3aH C BO3/eHCTBUEM
JEHKOIMTAPHBIX U OAKTEPHATIHHBIX MUPOTEHOB HA IIEHTPAIbHBIEC alllapaThl TEPMOPETYJISIIHH.

l'unorepmust.['unorepmust — cocTosHUe, IpU KOTOpoM TemrepaTypa tena Hike 35°C. beictpee
BCEro TMIIOTEPMHUSI BOHUKAET MPH MOTPYKEHUHU B XOJIOAHYIO BoAy. B aToM ciydyae BHavasie HabOmoaeTcst
BO30YKJI€HHME CHMIIATUYECKOM YacTH aBTOHOMHOW HEPBHOM cHUCTEMBbl U pe(JIeKTOPHO OrpaHUYMBAETCA
TEIUIOOTAaYa M yCHUJIMBaeTcss Terionpoaykuus. IlocmeaHemy cmocoOCTBYeT COKpAllleHHE MBI —
MBIIIeYHast Jpokb. Uepe3 HEKOTOpoe BpeMs TeMmIlepaTypa Tejla Bce )K€ HauMHaeT CHukarbes. [Ipu sTom



HaOIIOMaeTCsl  COCTOSIHHME, MOJO00OHOE€ HApKO3y: HMCUYE3HOBEHHWE  YYyBCTBUTEIBHOCTH, OCJa0JieHHE
pedIeKTOPHBIX peakluii, MTOHWKEHHE BO30YIMMOCTH HEPBHBIX IIEHTPOB. Pe3Kko MOHMKAETCSI HHTEHCUBHOCTD
oOMEHa BEIIECTB, 3aMEUIAETCS JIbIXaHHE, YPEKAIOTCS CEpJACYHbIE COKPAIICHHUS, CHUKACTCS CEpACYHBIN
BBIOPOC, TTOHUXKAETCS apTepHalibHOE NaBiieHue (mpu Temmeparype tena 24—25°C oHO MOXKET COCTaBIIATH
15—20 % ot ucxoguoro). CHIKeHUE TemIiepaTyphl Tena 10 26-28°C BbI3bIBaeT cMepTh 0T GUOPUILIALUN
cepaua.

B nocneanue roasl UCKYCCTBEHHO CO3/1aBaeMasi THIIOTEPMUS C OoXJaxJeHuem Tena no 24—28°C
MIPUMEHSETCS Ha MPAKTUKE B XUPYPrUYECKUX KIMHUKAX, OCYIIECTBIAIOMIMX ornepaiuu Ha cepaue u [THC.
CMbICT 3TOTO MEPOIPHUATUS COCTOMT B TOM, YTO THUIIOTEPMHUsS 3HAUMTEIHO CHMXKAeT OOMEH BEIECTB
TOJIOBHOTO MO3Ta, a CIelI0BaTelIbHO, MOTPEOHOCTh ATOr0 OpraHa B KUCIOpoae. B pesyibrare CTaHOBUTCS
MEPEHOCUMBIM OoJiee UTUTENLHOE OOECKPOBIMBAHME MoO3ra (BMECTO 3—5 MHH MNpU HOPMAIbHOMN
temneparype 10 15—20 mun mpu 25— 28°C), a 3TO0 O3HA4aeT, YTO NMPHU TUIIOTEPMHUU OOJBHBIE JIerye
MIEPEHOCSAT BPEMEHHOE BBIKIIOYCHHE CEpPACYHOM MAeATEeIbHOCTH U OCTAaHOBKY JbIXaHUS. [ HIOTepMuio
MpEeKpalalnT MyTeM ObIcTporo corpeBaHus Tena. Jns Toro, uToObl HCKIIOYUTH HadallbHbIC
MPUCTIOCOOUTENbHBIE PEaKIUK, HampaBlIeHHbIC Ha MOAJEp)KaHHUE TeMIepaTyphl Tela MPH MCKYCCTBEHHOM
TUIMOTEPMHH, MPUMEHSIOT IpernapaThl, BHIKIIOYAIONIME Tepefadyy HMMITYJIbCOB B aBTOHOMHOH HEPBHOM
cucreMe (raHramo0JoKaTopbl) U MPEKpallaoIye MNepeaadyy UMITYJIbCOB C HEPBOB Ha CKEJIETHBIE MBbIIIIIBI
(MHOpeIaKCaHThI).

B crapoctu runorepmusi pa3BUBAETCS 3a CUET MEPEPEryJMpPOBAHUS TEMIIEPATYPHBIX PEaKIUid - B
Hopme T°trena nocturaet 35° (peHOMEH, MPOTUBOIIOIOKHBIN JTUXOPATKE).

OyHKIMOHANBHAS ~CHCTeMa TMOJAJCpKaHUS HOpPMalbHOW Temmeparypel Tena. Temmeparypa
BHYTpPEHHEH CpeJIbl SBISETCS OJJHON U3 CaMBIX )KECTKHX TOMEOCTaTUYECKUX KOHCTAaHT opranusma. Ilpenenst
nomycTUMBIX Konebanmii He mpessimaroT 2°C. Ctpykrypa ®CT npusenena Ha puc 54. B kadecTse
UCIIOJIHUTENIbHBIX MEXaHU3MOB 3TOM CHCTEMbl BBICTYNAIOT BCE HMEIOIIUECS B HAJIWYUM amnnapaTsl
TEIUIONPOAYKIIMKA M TeruiooTaaud. [lpu mameHuu TemmepaTypbl BKIIOYAIOTCS MEXaHU3Mbl XUMHYECKOM
TEPMOPETYJISIIINK, H TPOAYKIMS Teruia HapactaeT. llpu yBenmuyeHUM TeMmIepaTypbl - HapacTaeT
WHTEHCUBHOCTh TEIUIOOTHa4u. B uunciao wucnomHuTenbHBIX MexaHu3mMoB @OCT BXoauT u mMoBeneHUE
(Hampumep, cMEeHa OJIeK/Ibl, 0OOMaxWBaHKUE BEEPOM U T.I1.). [ TaBHBIC IIEHTPHI TEPMOPETYJIAINHN HAXOIATCS B
TUIIOTAJIaMycCe, HO U PYTUe OTIEIbl MO3T, @ MOTYT YYaCTBOBATh B PETYJISILIUM TEMIIEPATypPhI TENA.

Bonpockl K IpakTHYeCKOMY 3aHATHIO

1. [TnacTuueckuit sHepreTudecknii oOMeH. DHepreTuyeckuit 6ananc. OCHOBHOW 0OMeH

2. [InimeBoy panuoH — onpenenenue. Pexxum nurtanus. /J(uera - onpeneneHne, OCHOBBI J1E€HCTBUS

3. HopMmanbHas TeMmneparypa Tena 4ejloBeKa. 3JHAUEHHME MOCTOSHCTBA TEMIIEpAaTypbl Tela Uil
opranusma @PakTopsbl, MOAAEPKUBAIOIINE ONTUMAIBHYIO JUIsl METa00IM3Ma TeMIIEpaTypy Tena

4. Tennoperynsuus, Terioornada. HeliporymopanbHble MeXaHU3MbI TEIUIO00Opa3oBaHUS U
TEIJIO0TIaY1

S. LenTp Tepmoperynauuu. I'ymopanbHble pakTOpbl TEPMOPETYIISLIUU

6. KomneHcaTopHble MEXaHU3MbI OpraHU3Ma IPU TEMIIEPaTypHOM AUCKOMGOpTe

3ajaHus K NPAKTHYECKOMY 3aHATHIO

1. Brmonuenue cxeMbl «MeXaHU3MBI TEILIOOTIAUN
2. Brimonnenue cxemol «HepBHO-rymMoOpalibHast PETYJISIIUS TEPMOPETYIISIIUN
3. [Toaroroska coobmenus «Ilumesoit pamuon. {ueray

ITPII 39. M3yuenue pacnoJioxKeHusi, BHEIIHEr0 U BHYTPEHHEr0 CTPOEHHS MOYEK;
PACIOJI0KeHHUsl, CTPOEeHHUS MOYeBbIX nyTel M3yuyeHne MexaHn3MoB 00pa30BaHMs U COCTaBa
NepPBUYHOH M BTOPUYHOI MOYH B IOYKAX.



Teopernyeckas 4acTb

[Toukn — SKCKpeTOpHBIE OpraHbl, BbIpabareiBatome Mouy. C MOYOH M3 OpraHM3Ma BBIBOASTCS
IPOAYKThl 0OMEHa U 4y>KepoHble BeuiecTBa. Kpome oO0pa3zoBaHus MOUYM, TOYKU OCYLIECTBISIOT P IPYTUX
BaXXHBIX (QYHKIMN:

1) romeocTaTMdeckyr — MOJJEpKAHUE IOCTOSHCTBA BHYTPEHHEW CpeAbl: PEryssiliis BOJHOTO
OajmaHca, HOHHOIO  COCTaBa, OCMOTHYECKOTO  JaBJIEHHWs, KHUCJIOTHO-IIEJIOYHOTO  pPaBHOBECHS;
2) MeTab0IMYECKYIO (ygactue B oOMeHe 0eJKOoB, JIUIHJIOB, YIJIEBOJIOB);
3) MHKPETOPHYIO (CEKpelysi TOPMOHOB — PEHHHA U 3PUTPOIIOITUHA), PEryIUPYIOUINX (PYHKIUU CEPACYHO-

COCYJTUCTOM CHCTEMBI " SPUTPOIIOI3;
4) remocTtatudeckylo (0Opa3oBaHHE TYMOPAJIbHBIX PETYJISATOPOB CHUCTEMBI CBEpPTHIBAHUS KPOBH H
¢bubpuHOIN3a;

5) 3aIIUTHYIO (9KcKpenus qy>KEePOIHBIX u BPEIHBIX BEILIECTB);
6) JICTIOHUPOYIOMIYIO.

[Touka uMeeT nepeAHIO U 3aHIO MOBEPXHOCTH, MEIUAIIbHBIA U JATEPAJIbHBIN Kpasi, BEpXHUN U HUKHUI
nontoca (koHubl). [lepeansist moBepxHOCTh Oosiee BBIMYKJIas y MPaBOW MOYKU MPUICKUT K BUCHEPATHLHOM
[IOBEPXHOCTU IPaBOM JI0JIM MEYEHH, IAe Oo0pa3syeT OJAHOMMEHHOE BJABJIEHUE, M K IpPaBOMY HU3rU0y
NonepeyHor 000/10YHON KHUIIKH; Y JIEBOW MOYKH MEPENHSS IOBEPXHOCTh KOHTAKTUPYET C 3aJHEU CTEHKOU
KEIy/IKa, CEeJIe3€HKOM, XBOCTOM IOJIKEITYyJ0YHOMN JKeJe3bl, MEeTIISIMU TOHKON KUIIKU. 3aJHss IOBEPXHOCTD,
MOYEK YIUIOIICHA, COMPUKACACTCS C KBAJIPATHON MBIIIICH MOSCHUIIBI, THaPparMoi U OOJIBIION MOSICHUYHOM
Mbiiei. JlarepanbHblil Kpail, BBITYKIIbINA, 00OpallieH HeCKOJIBKO K331 U BBepX. MeauanbHblil Kpail BOTHYT,
HaIpaBlieH BHU3, MEIUATILHO U BIEPE]; HA CEPEeIMHE ITOT0 Kpasi UMeeTcs YIiIyOlieHue — Mo4YeyHble BOPOTa,
MpOJOJKAIOIIMeCs B MOUYeUHyIo ma3yxy. K BepxHHM moiocaM 00edx MOuYeK MpUiIeKaT HaIIOoYeUHUKU.
O007104YKH TOYKH.

ITouka okpysKeHa:

1) pubpo3Hoit Karncyoii;

2) XKUPOBOM Karcysou;

3) noueuHo# ¢acuuei.

OO6pa3oBaHue NEPBUYHON MOUU

[TepBblit 2Tanm 00pa3oBaHUS MOYH B MMOYKaX HAYMHAETCS ¢ (DUIBTPALIMU TUIa3Mbl KPOBH B MOUYEYHBIX
kiyboukax. [Ipu STOM ’kKMIKas 4acTh KPOBH MPOXOAMUT 4Yepe3 CTEHKY KAMWIUISIPOB B MOJIOCTh KarCyJIbI
MOYEYHOTo TeNbla. BO3aMOXKHOCT MIIbTpaliuy obecreueHa psijioM aHaTOMUYECKUX OCOOCHHOCTEH:

KJIETKY DHJIOTETUS KaNWLISPOB TIOCKKE, 0COOEHHO OHHM TOHKH IO CBOEH nepudepun U UMEIOT B 3TUX
4acTAX MOpBl, 4Yepe3 KOTOPhIE, OJTHAKO, HE MTPOXOJIAT MOJIEKYJIbI OelKa 13-3a UX KPYIHBIX pa3MepOB

BHYTpEHHss cTeHka kancyisl [llymisHckoro - boymeHna oOpa3oBaHa IJIOCKUMU AIHUTENUATbHBIMU
KJIETKaMH, KOTOPBIE TAKKE HE MPOIYCKAIOT TOJIbKO KPYITHBIE MOJIEKYJIBI.

OO6pa3oBaHre BTOPUYHON MOYHU

Bropoii 3Tan 06pa3zoBanus MOuu — 3T0 00paTHOE BcacklBaHuE (peabcopOiins), MPOTEeKaeT B U3BUTHIX
KaHanblax ¥ nerae ['nene. IlepBuyHas Moua, MpPOXOIs MO HUM, MOJBEpraercs IMporeccy oOpaTHOro
BcackiBaHus (peabcopbuun). PeabcopOiins ocymiecTBiIsieTcs MacCUBHO MO MPUHIUIY ocMoca B Auddy3un
Y aKTHBHO CAMUM KJIETKaMM CT€HKH He(poHa. 3HaUeHHE ITOTO MPOIEcca COCTOUT B TOM, YTOOBI BEpPHYTH B
KpPOBB BCE JKM3HEHHO Ba)KHbIE BEIIECTBA U B HEOOXOAMMBIX KOJMYECTBAX M BBIBECTU KOHEUHBIE MPOJIYKTHI
o0OMeHa, TOKCUYECKUE U Yy>KEPOJHbIE BEIIECTBA.

Tperuit sranm — cekpenusi: IOMMMO OOpAaTHOTO BCAachIBaHUS, B KaHaJIbllax He(PpOHA MPOUCXOIUT
aKTUBHBII Mpollecc CeKpeluu, T.e. BBIIEICHHE W3 KPOBU B IMPOCBET He(pOHA HEKOTOPBIX BEIIECTB,
BBITIONTHSIEMBIN KIIETKaMU CTEHOK HedpoHa. B pe3ynbraTe cekpeliny U3 KpOBU B MOUY MOCTYMAET KpEeaTHHHH,
JIEKapCTBEHHBIE BEIIECTBA



Bonpochl K IpaKTHYECKOMY 3aHATHIO

1.
JbIXaHUH

2.

BBIJACIICHUA

3.

[Ipouecc BbiaeneHus. BemiectBa, mojjexanye BbIICICHUIO C MOYOM, KaJOM, IOTOM, IpU
Opranbl W CTPYKTYpPBI, BBINOJHSIONMINE BBbIACTUTEIbHbIC (YHKIMH. OTalbl Ipolecca

BBII[CJ'II/ITGJ'IBHaﬂ (I)YHKLII/IH JICTKUX, IIOYCK, XKECJIC3 INHIICBAPHUTCIBHOI'O TpaKTa, IMOTOBBIX U

calbHBIX keje3 CocTaB IoTa. CYTOLIHOG KOJIMYECTBO I10TA.

4.
5.
6.
eIMHUIIBI
7.
8.

NHTEeHCUBHOCTH MMOTOOTICTACHUS
HepBHuas u rymopanbHas peryisiius. Kpurepuu olieHKU mpoliiecca BbIICICHUS
[Touku: pacmonoxeHune, IPOEKIUs, CTPOCHUE MMOYKH, (PUKCUPYIONIHIA anmnapat, CTPYKTYpHBIE

Crpoenue u GpyHkuun yacteir Heppona. FOkcTarnomepysipHblii anmapar MoYku
CTpyKTyphl, OTBOAAILIME MOYY OT IOYKH: COOHMpaTenbHbIE TPYOOUKH, Majble W OObIIUE

YalllKu, JJOXaHKa

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

KpoBocHa0xeHue Mouky, 4yiecHasi apTepralibHasi CeTh MOUKH

MoYeTOUHUKH, pacCHONI0KEHUE, CTPOCHHE

MoueBoil my3bIpb — pacIoyioKEHNE, OTHOILIEHUE K OpPIOLINHE, CTPOECHUE
MouencnycKaTenbHbIM KaHAJI )KEHCKUN U MYKCKOM.

CtpoeHre MOYeTIonoBoii Auadparmsl

Dransl 00pa3oBaHUs MOYHU

MexaHu3Mbl 00pa3oBaHus MOUH: PUIIbTpaLIns, peadcopOoIus

CoctaB nepBUYHOI U BTOPUUHON MOUYHN

MexaHu3M OT/AEICHUs MOYM U3 HEPPOHA, Yalleyek, JOXaHOK, MOYETOUHUKOB
Perynsauus mouesbiaenenus (OYC mouesbienenus). LleHTpbl MouencmyckaHus

38}13HI/IH K NPAKTHIE€CKOMY 3aHATHUIO

1.
2.
3.
4.

Brimonnenue cxembi-pucynka «CTpoeHne HePpoHa

Brimonnenue Tabnuib «CpaBHUTEIBHAS XapaKTEPUCTHKA MY>KCKOM U )KEHCKOUM YPETPhI»
CocraBnenue koHcnekTa « Tonorpadus mouek. Anmapar GUKcaluy MoYeK»

Brimonnenue tadnuibl «CpaBHUTENbHAS XapaKTEPUCTHKA COCTaBa HOPMAIbHON MEePBUYHON U

BTOpH‘IHOﬁ MOYM»

S.
6.

Brimonaenue cxeMbl «OCOOCHHOCTH MOYCOTBCACHUSA
CocraBieHHe KOHCIIEKTa <(Pel"y.]'I$II_II/I$I MOYCBBIACIICHU

ITPII 40. U3yuyeHue pacnoio:keHusi U 0COOEHHOCTEl CTPOEHHsI OPTaHOB MY3KCKOMH M KeHCKOH

IO0JIOBBIX CHCTEM M UX (DYHKIUH

Teopernyeckas 4acTb

MY)KCKYIO IMOJIOBYIO CUCTCMY, B HaCTHOCTHU I1OJIOBBIC OpraHbl, MOXHO pPa3ACIIMTh Ha 1) BHyTpeHHI/IC

OpraHbl, K HUM OTHOCATCS:

CEMSBBIBOIAIINE Ty TH;
MpeicTaTeNIbHAs JKeTe3a;
SINYKHU,

MPUAATKHU SUYEK;
CEMEHHBIE MYy3bIPbKHU.

2) Hapy>KHBIE OpraHbl, K HUIM OTHOCSTCS:



. MOIIOHKA;

. II0JIOBOM YJIEH.

C (yHKIIMOHAIBHOW TOYKHU 3PEHUS MOJIOBBIE OPraHbl UMEIOT MPSAMOE OTHOIICHUE, HEOCPEICTBEHHO,
K PEeIpOAYKTUBHON MY>KCKOH CHUCTEME, a TAaKXKe COBEPILEHUS 10JO0BOTr0 akTa. B paiioHe MOJIOBBIX OPraHOB,
HaXOJALIMXCS HAPYKH, HAXOJATCS SPOr€HHBIE 30HbI MY KUUHBI.

Hapy’xHble 110710BbIE OpTraHbl

[TonoBoil uieH, Takke €ro HasbIBarOT (aylIoCc, NEHHC, ABISETCA Hapy>KHBIM I10JIOBBIM OpPIaHOM,
KOTOPBIN CIYXXUT HENOCPEICTBEHHO JUISI COBOKYIUICHUS, U KaK CJIEICTBHE JOCTABKH CEMEHHOW KHUIKOCTH,
IUIsL TalbHEUIIEero OIIOA0TBOPEHUS SHICKIETKH, BO BIATAIHIIE KEHITUHBI. Takke NeHUC HEOOXOIUM I
TOT0, 4TOOBI BEIBOJUTH MOUY, KOTOpasi 00pa3yeTcs B MOYEBOM ITy3bIpE.

Bonesnu, cBsA3aHHbIE ¢ MYKCKHM (aJIIOCOM MOTYT HPOU30UTH U3-3a 3aCTAaUBaHUS CMa3KH, M TIPU TOM
OTCYTCTBUHM JOCTAaTOYHOM WHTHUMHOW ruruenbl. C 1enpl0 u30eraHus BCEBO3MOXKHBIX 3a00JieBaHUIA
HE00XO/IMMO € PAHHEro AETCTBA MPOBOAUTH HEOOXOAUMbIE THTUEHUYECKUE MEPOIIPUATHS, YAAISASA IIPU ATOM
cMermy (cmasky) ¢ uieHa. O0s3aTeNIbHO HY)KHO COBEpILIATh €KEAHEBHOE IMPOMbBIBAHHME IOJIOBOTO OpraHa.
Jlaxke y My»XYMH HpOILEAIINX MpoLelypy oOpe3aHHs CyLIECTBYET BO3MOXKHOCTb 0Opa30BaHUSl CMErMbl Ha
YJIeHe.

CeMeHHas )KUIKOCTh, TAK)KE HA3BIBACTCA CIIEPMOH U ABISIETCS CMECBIO, KOTOPAst BBIBOJAUTCS U3 SIMYEK,
MPEJCTATEILHON KeNe3bl, YPETPhl M MPUIATKOB B MOMEHT JSKyJsAuu. CeMeHHast )KUIKOCTh COCTOUT W3
CEeMEHHOW IUIa3Mbl, KOTOpas MMEET CBONCTBO NPOHM3BOIUTCA B CEKpPEIMH MPEICTATEIbHOW Kee3e U
CIepMaTO30U10B ((PEPMEHHBIX JIEMEHTOB).

Crniepma sBIsieTCs CIM3ENOA00HON M HEOPAMHAPHOM KMIKOCTBIO, KOTOpas MMEET HEeNpOo3pauHbli
OTTEHOK C 3alaxoM MMEIOLIMM XapaKTepHbI OTTEHOK. BKyc CeMeHHON >KUAKOCTH SBJISIETCS CIaJKO-
COJICHHBIM M HEMHOT'O C IOpPbKOBATHIM WJIM KHUCJIOBAaTbIM MPHUBKYCOM. B ciydae yacToil 3sKyJsiLuu, BKYC
CEMEHHOMW JKUAKOCTH BCE MEHEE CTAaHOBUTCS CIIAJKUM, a B OOJIBIIMHCTBE ClIyyaeB, U BoBce ropbkuM. Ilo
UCTEUCHUH TIOJy4Yaca CEMEHHas JKHIKOCTb pPa3KMKaeTCs, IOCie 4Yero umeer Ooyiee OJHOPOIHYIO
KOHCHCTEHIIMIO, TIPH 3TOM CTaHOBUTCS JOBOJILHO BSI3KOH C TPHOOPETEHHBIM CEpOBATHIM OTTEHKOM.
KonmgecTBo ceMeHHOM KHUIKOCTH MPH BBIZICIICHUH U3 YPETPHI ABJSIETCS CYyTry00 HHIUBHUIYJTbHBIM Ka9€CTBOM
(U3HOIOrHH KaXk/10I0 MY>KUYMHBI, HO CpeJHUE TToKa3aTesn cocTaBisAoT 10 M. Bo3pacT n 006pa3 )Ku3HU UMEIOT
IpsIMOE OTHOIIEHHE Ha KOJIMYECTBO BBIJICJIEHUS CIIEPMbI. A TakKe, HEOCPEICTBEHHO, YaCTOTa N3BEPIKEHU I
cnepmbl. UeM yaie My>XKUMHa peaau3yeT MOJIOBOM aKT WM MAacTypOallMOHHBINA, TEM C KaXXJbIM pa3oM Bce
MEHbILIE BBIJENsAETCS crepMbl. Takke, eciau ceMsu3Bep)KeHUE ObLIO M KOJIMYECTBO CHEPMBI JOCTATOYHO
00JIBIII0E, 3TO HE CBUJIETENILCTBYET O €€ XOpouIel crnocoOHOCTH K OIUI0OA0TBOpeHu0. Eciu ceMsinzBepikeHune
npoucxoauT 1 pa3 B 3 aus. To npubIM3UTENbHBIN CTATUCTUYECKUN 00BbEM CIIEPMBI - 4 MJI.

Mor1oHKa SIBJISIETCS] KO)KHO-MBIIIIEYHBIM OpraHoM. B Hell pacronoKeHbl HeTOCPeACTBEHHO MPUIATKH.
Tarxke B MOIIOHKE HaXOAATCS SUYKH U COOCTBEHHO HAUYAIBHBIA OT/ENT CEMEHHOTO KaHAaTHKa, KOTOPBIHA
pas3zenseT neperopoika, KOTopas BHIIISAIUT CHApYKH, 3a4acTylo, KaK IIOB. BUIMMOCTh WM HEBHIUMOCTh
IIBa 3aBUCHT OT WHAWBUIYAIBHBIX OCOOCHHOCTEH M HA COCTOSIHUE 3/I0POBBS 3Ta OCOOCHHOCTHh COBEPIICHHO
HE UMEeT BIUSHHUSL.

Koxa, pacnonoxeHHass B pailOHe MOILIOHKHM YKPBITa BOJIOCKAMHM M JIOCTATOYHO NMHUTMEHTHPOBAHA.
Taxoke nmeeT cojiepkanue B ce0e CalbHBIX U MOTOBBIX XKelle3. Brlaenenns u3 sTux xenes, UMeeT JOCTaTOYHO
ocoOwblii 3amax. biarogaps ToMy, 4TO SIMYKM UMEIOT CBOE PACIOJIOKEHHE B MOILIOHKE, 3TO 3HAYUTEIIBHO
MO3BOJISIET CO3/1aTh U HUX 00Jiee HU3KYIO TEMITepaTypy, B 3aBUCHMOCTH OT 001l TemmepaTypsl Tena. Jis
HUX [IpUeMIIeMasi TeMITepaTypa cocTaBisieT okoo 34,3 rpagycos. [lomnepkanue TeMrepaTypsl IPOUCXOTUT
Omaromapst TOMy, YTO BO BpeMsl HACTYIUICHHS XOJIOJHBIX TEMIIEpPaTyp MOIIOHKA, HEMOCPEICTBEHHO,
MOJTATUBAIOTCS OJIMKE K TEJy, a BO BpeMsl TEIUIBIX, HA000pOT, OmycKaeTcs. MOIIOHKa OTHOCHTCST TaKXkKe K
S3POTr€HHOM 30HE.

BHyTpeHHME 0JI0BbIE OPTraHbI



CeMeHHUKH, TaKXe UX Ha3blBalOT AWYKU. OHU SBJISIOTCS MapHOM MY>KCKOM IoJIoBOM xenezoi. K
OCHOBHOH (YHKIIMM SWYEK MOXHO OTHECTH IPOM3BOJCTBO CIEPMATO30MIOB U BBIBEIEHHE B KPOBb
TECTOCTEpOHa (MYXKCKOW ropMoH). PacrionosxeHue suuek MpOUCXOINT B CEPEANHE MOILIOHKH, B OOJIBITMHCTBE
Clly4aeB, Ha pa3jIMuyHOM ypoBHe. JIeBoe SIMUKO HaXOJIUTCS HEMHOTO HHMKE OT MPABOT0, M TAK)KE MOXKET OBbITh
oTiinyue 1o BennurHe. K cpegHuM BenurHaM SIM4eK MOKHO OTHECTH JJIMHA - 5 CM., B BOT LIMPHHA -3 CM.

CeMAnpoBO/Ibl, IBISIOTCS KaHAIAMU BBIBOJIALIMMEI 00pa3oBaHue criepMbl U3 sindek. OHU OTHOCSTCS K
MPOJJICHUIO KAHAJIOB MNPUIATKOB snyeK. [IpoxonasT Takue KaHaibl, MPEMMYLIECTBEHHO, 4epe3 KaHall
pacroyio’KeHHBIN B palilOHE Iaxa, u MOCJe TOT0, COSTUHSICH, CO3/1al0T EAMHUYHBIN MTOTOK BEIOPOCA CIIEPMBI.
[Torox cmemyer yepe3 mpocTary, W IOCIE HUMEET CBOMCTBO OTKPBIBaTh OTBEPCTHE B 3aaHEl 0O0iacTH
MOYEHCITyCKaTeIbHOr0 KaHasa. [IpoxoxaeHue crepmbl MPOUCXOAMT BOJHOOOpA3HBIM COKpalieHuem. B
NepUoJT OprazMa 00pazoBaBIIAsCS CIIEpMa Yepe3 CeMsl BEIpaOaTHIBAIONINI MOTOK BBITEKACT B YPETPY U 3aTEM
Hapyxy.

CeMeHHOI KaHTHUK SIBJIIETCA TAKXKeE, KaK M IMYKU ITAPHBIM OPraHOM, KOTOPBIM UJIET OT IPUAATKOB 10
00JacTy ¢ MPOTOKOM CEMEHHOTO IMy3bIpbka. M QyHKIHe 3TOro oprana sBisieTcsi CHaOKeHHEe KPOBBIO SMYKH,
a TaKXe BbIBEJCHUE CEMEHHOM >KMJIKOCTU B CeMsBBIBOAAIIMKA KaHail. [IpocrtaTta, Takke MMeeT Ha3BaHME,
SIBJICTCS MIPEACTATENBHOMN KeNe301 U OJUHOYHBIM OPTraHOM, HMEIOIIUM OCHOBHYIO (DYHKIIHIO TPOU3BOIUTH
CEKpeT, BXOJAIIMM B copepkanue criepMbl. CKBO3b OpraH MpoCTaThl IPOXOAUT HEMOCPEACTBEHHO YpETpa.

Pa3mep npocTarsl HanpsiMy1o 3aBUCUT OT BO3pacTa My>K4uHbL. B nepuon 17 net nmpocraTta MoJHOCTbIO
ABJIAETCA pPa3BUTOM. BHelIHe Ha mpocTare HUMEITCS COEIMHUTENbHOE KallCyJbHOE IOKPBHITHE TKaHU.
XKenesucrass TkaHb 0Opa3yeTcs U3 KEJIE30K, KOTOpbIE pPACKPBHIBAIOT YacTh KaHaJla MOYEHUCITYCKAHMS
BBIBOJSIIIMMU IIPOTOKaMH. biiaronapst riiafkum MbIIIIAM IMPOUCXOAUT BBIBEICHHE CEKPETa W3 MPOCTATHI.
Bonbiioe BrIBeIEHNE TAKOTO CEKpeTa HAOIIOAAETCS B IEPHOJ] CEMIAU3BEPKEHUS.

CekpeT mpocTaThl ABIAETCS TOCTATOYHO MYTHOM KHUAKOCTHIO OEIOBAaTOro OTTEeHKA. J[aHHBIN cekpeT
MPUHUMAET y4acTUe B PACTBOPEHUM CEMEHHOW XUAKOCTH, Oyiarojaps 4eMy, MPOHCXOAUT IMPOJBUKCHHE
KHMBBIX KJIETOK 1O KaHayaM. B oOpa3oBannu opramMa OH B 3HAUUTEIBHONW Mepe MPUHUMAET YIacTHeE.

JKeHckue 1onoBble OpraHbl pacloioKEHbI B CEpEeIUHE Ta30BOM MyCTOLIN — OOJIBIIOTO IPOCTPAaHCTBA
MEX/1y KOCTSIMHU Ta3a. JTO MPOCTPAHCTBO, B OTINYHME OT MYXKCKOTO, Y KEHIIHUH SBJISETCS 00Je IIHUPOKUM U
HU3KHUM, YTO JJa€T BO3MOXHOCTh MaTKE€ YBEJIMUUBATHCS BO BpeMsi OEpEMEHHOCTH, KOTJja pacTeT IO,

Hapy»Hbl€ )KEHCKHE TTOJIOBBIE OPraHbl

ITo-Hay4yHOMY Hapy’KHBIE >KEHCKHE T'€HHTAJIMM Ha3bIBaKOTCS BYJIBBOM, COCTOSIIEH W3 NPEAIBEPHS
BJarajuiia, joOka (xoaMm BeHepsl), MONOBBIX T'yO, BBIXOJHOTO OTBEPCTHs KaHajla MOYEHCITyCKaHHS,
JI€BCTBEHHOM IJIEBBI M OTBEPCTHSI CAMOT'0 BJIATAJIMILA.

JIo60OK — OYeHb BayKHasl YaCTh JKEHCKUX F€HUTAIMH, XOTsI OONBIIMHCTBO aBTOPOB TOJCTHIX TOJIMYTOB
10 THHEKOJIOTHH YIEISIIOT EMY JIMIIb HECKOJIBKO CTPOK.

byropok Beneps! mnu AQpoauTsl, Ha3bIBaTh MOXHO KaK YrOJHO, BCE 3aBHCHUT OT TOT'0, MU(OJIOTUI
KaKo# CTpaHbl oTAaeTcs npennodyrenue: ['peruu win Puma. BaxkHo oHO — 00€ OHM CUMTATUChH B IPEBHUX
rocyaapcTBax O0OrMHSIMU, TOKPOBUTEILHUIIAMU JIFOOBU U TUIOAOPOIUS.

JIo6ok — mpoKiagKa M3 KHpa Ha JJOOKOBOW KOCTH, BBIMOJHAIONIAS B TaHJAEME C HEW 3alUTHYIO
(YHKIMIO BHYTPEHHHUX IIOJIOBBIX OPraHOB M, KOTJA KEHIIUHA XAeT peOeHKa, Mofa Ha paHHEeH craauu
pa3BUTHS.

B nepuoza monoBoro co3peBaHusi y NnpeicTaBUTEIbHUII KEHCKOTO Mojla Ha JJOOKE HAauMHAIOT PacTH
BOJIOCHI, YKa3bIBAIOIINE HA MOBBIIIEHHE B UX OPraHU3Me MY>KCKOTO TOPMOHa.

Knutop, no cBoeMy CTpOEHHIO HAIOMUHAIOMIMI MY>KCKO€ JOCTOMHCTBO B MMHMATIOPE, HAXOIUTCS
M03aJId TMEPETHEr0 COCTUHEHUS OOJBITUX TMOJIOBBIX Ty0. OH SIBISETCS CKOTUICHHEM HEPBHBIX OKOHYAHWM,
M03TOMY OYE€Hb YYBCTBUTEJIEH BO BpeMsl MOJIOBOM OIM30CcTH. Pa3zMep KiIuTOpa HE 3aBUCUT OT CEKCYaJbHOTO
OTIbITA WJIM OPUEHTAIMU — KAKMM Harpajauia Ipupojaa, Takoi u OyaeT: Hu OoJiblle, HU MEHbIIIE.



MouencnyckaTenbHbli KaHal, PACIIOJIOKEHHBI KHU3Y OT KJIMTOpA, OTIMYAETCS OT MYXKCKOrO: OH
HAMHOT'O KOpOYe W IIUpE, MO3TOMY OH OoJiee TOCTYINEH JJs pachpOCTpPaHEHUs pa3IMYHbIX MHPEKIHH U
OakTepHii, KOTOpbIE TAKUM 00pa30M MOTYT JABHTaThCS BBEPX 0 MOYETIOIIOBOW CHCTEME JKEHIIUHBI.

Mexnay HapyX HbIMM ¥ BHYTPEHHUMH IIOJIOBBIMM OpraHaMM HAaXOJMUTCS JACBCTBEHHAs IUIEBA —
CIIM3UCTas NEPENOHKa TONIIMHON OT MOJyMWUIMMETpa 10 AByX. OHa He SBISIETCS LIEJIBHOM, a COIEPKUT
HeOOJIbIINE OTBEPCTHS, YTOOBI CBOOOTHO MOTJIa BBIT€Yh MEHCTPYaibHas KPOBb U CIIH3b.

[IpennBepue Biaraiuilna — HAXOJUTCS B MPOMEXKYTKE OT OOJBIIMX MOJOBBIX T'y0 U J0 BXoAa
HETOCPEJCTBEHHO B caMo Biaraiuiie. [locTosiHHas ero BIaKHOCTh 00YCIIOBIIEHA OCOOCHHOCTSMU CEKPELUU
Keles.

BHyTpeHHHE KEHCKHE M0JI0BBIE OPraHbl

Cocrosr us:

. BJIAraJInIa, AMUHON 12 cM, nmeromero ¢popmy TpyOs! win munHapa. CTpyKTypa Biarajiuiia
3JaCTUYHAsL, MblleuHast. CBepXy Biarajvile UMEET COEIMHEHHE ¢ MIEMKOM. Pe3ynbTaToM 3TOro coelMHeHus
SBIIAIOTCS 4 CBOJIA: OAMH U3 KOTOPBIX PACIIONIOKEH CIIEpe/ln, BTOPOM C3a/1 U JIBA OCTABIIUXCS — IO OOKaM.
TonumHa creHok coctaBiseT 0,4 cM, a caMM OHHM COCTOSIT M3 TPEX CJIOEB: BHYTPEHHETO, HAPYKHOTO U
CPEIIHETO0, PacIOJIararollerocst Mex,1y HUMu

. MOJION MaTKH, pa3MepaMu OJIM3KOHM K pazMepaM KyJiaka, COCTOSIIEH 13 IIEHKU, epenieiika u
tena. Yepes mieiiKy MpOXOIUT IEPBUKAIBHBIN KaHAJI, B KOTOPOM HMMEETCs TaK Ha3biBaeMas mpoOka. OHa
COCTOUT M3 CIIM3H, 00Jaaronield 0akTepuIUAHBIMA CBOWCTBAMH. DTO OYEHb BaKHBI MOMEHT, IIOTOMY YTO
MMEHHO 3Ta CIM3b 3aIIMIIAeT MATKy OT NMPOHUKHOBeHHS HH(pekunu. CTEHKH MaTKU TaKkKe UMEET TPH
CJIOSi: BHYTPEHHUH, COCTOANIMI 13 0a3albHOr0 U (PYHKIMOHAILHOTO CIIOEB, CPEAHUI U HAPY KHBIN

. dannonueBsix TpyO

. SIMIHUKOB — IMAPHBIX OPraHoB, pazmepamu 3*2*1 cm
. CBSI30K MaTKH

. SIMYHUKOB

@YHKIMH )KEHCKOTO MOJI0BOI0 OpraHa SHYHUKOB

SIMYHUKY CcIyaT HPOU3BOAUTENSMU TNPOTECTEpOHA U 3CTPOreHa, HEOOXOAMMBIX Jii pPabOThI
PENpPOAYKTUBHON CUCTEMBI, a TAKXKE MO3BOJISIOT AHIEKIETKAM PacTU U pa3BUBAThCS.

SIMUHUKY HEOOXOMMBI JUTS CO3PEBAHUS SMIIEKIETOK

SiexIeTKy BhI3pEeBatoT B (DOJUIMKYIIAX, KOTOPBIX KaXAbli sudHUK conepkuT oT 200 1o 400 Thicsd.

@DyHKIUH )KEHCKOTO MOJI0BOT0 OpraHa (ajonueBbIX TpyO

MarouHsle TpyOBbI CITy’KaT AJIs IPOXOXKICHUS AULIEKIEeTKH B MaTKy. VX aimuna okoso 10 cM. J[BukeHue
AWLEKIIETOK MPOUCXOAUT OJ1aroapst MOCTOSIHHBIM COKPALIEHUAM TPYO U IBUKEHUSAM PECHUUYEK BHYTPU HUX.

@YHKIMS MAaTKH — BBIHALTMBAHUE IJI0/1A.

Uepes mieiiky MaTK{ BBIXOJUT MEHCTpyajibHas KpoBb. OHA K€ CIIYKHUT «BXOIHBIMU BOPOTAMU» JUIS
CIIEpMAaTO30MJI0B.

BHyTpeHHUI CIU3UCTBIA CIOW MAaTKH — 3HJIOMETPH, CIOCOOCTBYET NMPUKPEIUICHUIO SIMIIEKIETKH K
CTEHKE MOCJ€ YAAYHOIO OIUIOJOTBOPEHHUS.

@DyHKIHS )KEHCKOTO MOJIOBOTO OpraHa MaTKH — BBIHAIIMBaHUE peOeHKa

@YHKIMH KEHCKOT'O M0JI0BOI0 OpraHa Bilarajiuina

OcHoBHBIE (DYHKIIMHU BiIarajuina:

. ydacTHe B  OIUIOJIOTBOPEHHM  (SBISETCA  MPOMEXKYTOYHBIM  «PE3€pByapom» IS
CIIEpPMaTO30H/I0B, HAMTPABIISIOIIUXCS K MaTKe)

. o0pa3oBaHme MyTH, IO KOTOPOMY OyJIeT JBUTATHCS PEOCHOK BO BpeMsl pOJIOB

(] BBIBCJICHUC N3 MATKHU pa3JIMYHbIX BBI}IGJ'IGHI/If/i

(DyHKI_II/II/I JKCHCKOT'O ITOJIOBOI'0 OpraHa MaJibIX U OOJIBIIIMX MOJOBBIX I‘y6



Bonbuire u Manble mMoyoBbIe I'yOBbl OTHOCSATCSI K HAPY>KHBIM MOJIOBBIM OpTraHaM >KEHIIUHBI U UMEIOT
HECKOJIbKO BAXKHBIX (DYHKITHIA:

. 00€ecTeYrBaOT MOJOBYIO UyBCTBUTEIBHOCTD
. y4acTBYIOT B () OPMHUPOBAHUH OPTaCTUYECKUX OLIYIICHUIA
. SIBJIAIOTCS TOCIIEAHEH TIperpajoii, cBoeoOpa3HbIMU BOPOTaMH, Yepe3 KOTOPbIE T0JKEH MPOUTH

peOeHOK BO BpeMsl poJIOB

Bosnbuive nonossie TyObl, Kak U JIOOOK, HOKPBITHI BoslocaMu. J[eByIIKM BceMHU crioco0aMH B TEUCHHE
CBOEH ’KU3HU CTaparoTCs U30aBUTHCA OT 3TOr0 pyAuMeHTa. OJITHAKO JIEIa0T OHM ATO 3psl, TaK Kak IPUpOJIa HE
IIPOCTO TaK UX TaM pa3MECTHJIa U HAJIEIWJIa ONPEAEIEHHBIMU TOJIHOMOYHUSIMMU:

. 3alIUIIATh HEXKHYIO KOXKY JIOOKa OT MEJIKHX TPaBM, CCaluH
. MperpaxaaTh MyTh HEOOIBIINM HHOPOJHBIM TEJaM BO BIIarajMIIe
. BBIMOJIHATE  (DYHKIMIO  TNPHUBICUYECHHUS  IPEICTABUTENCH  MPOTHUBOIMOJIOKHOTO  TOJIa,

KOHLCHTPUPYA U YCUIIMBAA 3allax CIICHUAIBHOT'O CEKPETA, BEI3BIBAIOIICTO CCKCYAJIBHOEC BJICYHCHUC

. HE /1aBaTh BBIACICHUAM U3 Bilarajiuila paclpoCTPaHsIThCs Jajblle Tesla

. YCUJIMBAIOT JTHOUI0 JKEHILMHBI BO BPEMsI CEKCYalIbHOI'O KOHTAKTa

Bonpochl K IPAKTHYECKOMY 3aHATHIO

1. [Ipouecc penpoaykuuu, 3Ha4EHUE, CTPYKTYPBI, 3TAIBI IIPOLIECCA PENPOLYKIIHH

2. My>CKHe TIOJIOBbIE OpraHbl — BHYTPEHHHE M HapyxHble. HapyxHble opransl: Tomorpadus,
CTPOCHHE

3. Snukum — pacrnosiokeHue, o00JIOUKH, BHyTpeHHee crpoeHue. [lpuaarok simuka, NpPOTOK
IpuaaTka

4. CeMsBBIHOCAIIMH, ceMsABBIOpACHIBAIOIMI TPOTOKU, CEMEHHBIE My3bIPbKU — PacIOIOKEHHE,
byHKIUH.

S. CeMeHHOI KaHaTHUK — PACIIOJIOKEHHE, CTPYKTYPBI, €ro cocrasistomue. Crnepma

6. [IpoMexHOCTB: MOHSTHE, TPAHULIBL, YeEM 00pa3oBaHa

7. JKeHckue 1onoBsle Opranbl — BHYTPEHHUE U HAapyKHbIEe. HapyKHbIE Oprassl: pacnoyIoKeHue,
CTPOCHHE

8. SnuHuK: pacnosiokeHue, PyHKIUU, cTpoeHre. MeHCTpyalbHbIN LUK

9. Marounas Tpy0a — pacnosjoxeHue, QyHKIUHN, YaCTH, CTPOCHHE CTEHKH

10. Marka - pacnosnoxeHue (QYHKIMH, YacTH, CTPOCHUE CTEHKH: NEpUMETPH, MUOMETPUH,
supomerpui [Tapamerpuii. IIpsAMOKUIIEYUHO-MAaTOYHOE IPOCTPAHCTBO.

11.  KeHckas npoMeKHOCTh

12. MomnouHas xene3a — pyHKIUS, pacroyioKeHNe, BHEIIHEE U BHYTPEHHEE CTPOEHUE

3agaHus K NIPAKTHYECKOMY 3aHATHIO

1. CocraBnenue cxeM: «HapykHble U BHYTPEHHHME OpraHbl MYXCKOHM ITOJIOBOM CHUCTEMBI»,
QYHKINOHAIBHOE 3HAYEHNE BHYTPEHHUX MY>KCKUX IOJIOBBIX OPTraHOBY

2. CocraBnenue cxem: «HapykHble M BHYTPEHHHE OpPTaHbl KEHCKOW IIOJOBOW CHUCTEMBIY,
«DyHKIIMOHAJIBHOE 3HAYEHNE BHYTPEHHUX JKEHCKHUX I10JIOBBIX OPraHOBY

ITPII 41. U3yuyeHue pacnoJioKeHUsl CHUHHOTO MO3ra, ero 000/104€eK, BHELIHEr0 H BHYTPEHHero
CTPOCHUS CIIUHHOI'0 MO3ra, ero (pyHKIui
TeopeTnyeckas 4acThb
Beiaensior yeTslpe oT/1e1a CHMHHOTO MO3ra:
HIeHbIHN (8§ CerMEHTOB);
rpyaHoi (12 cermeHTOB);
MOSICHUYHBIN (5 CETMEHTOB);
KPECTIIOBBIH (5 CETMEHTOB);



KOIMUYUKOBBIN (0T 1 10 3 cerMEHTOB).

JlnnHa cnMHHOTO Mo3ra B3pocioro BapsupyeT oT 40 10 45 cm, a mupuna — ot 1 10 1,5 cm. Ha pa3nbix
y4acTKax IO3BOHOYHMKA IMaMEeTp HE OJIMHAKOB. Macca Mo3ra cocTaBiIsIeT B cpesiHeM 35 T.

O6onouku

CrnuHHOM MO3r HalnoOMHMHaeT WIHYyp. MexX1y IO3BOHOYHBIM KaHAJOM M MO3IOM HaxOJUTCA
IIPOCTPAHCTBO, 3aII0JIHEHHOE JKUPOBOM TKaHbIO, KPOBEHOCHBIMH COCY/1aMH, CIMHHOMO3TOBOH YKHIKOCTBIO.

MSTKasi — BHyTPEHHsIS, INIOTHO MPUJIEraolas K MO3ry, COCTOALIAsI U3 PHIXJION COETUHUTEIbHOM TKaHU
U coJieprKaliasi KpOBEHOCHbIE COCYIbI;

NayTUHHAs — CPEeHssl, 00pa3yromiasi ¢ MArKO# 1M0JI0CTh, 3alI0JHEHHYIO CIIMHHOMO3TOBOM KUAKOCTBIO
1 KPOBEHOCHBIMU COCYaMH;

TBEpAAsl — BEpXHAA IPOYHAs, COCTOALAs W3 COCIAMHMUTEJIBHOW TKAaHU, UMEIOLIEH IIEPOXOBaTYyIO
HapyXHYIO U IVIaJJKyI0 BHYTPEHHIOIO TOBEPXHOCTH.

BuyTtpennee crpoenue

Ha nonepeunom cpe3e cnuHHON Mo3r umeer (opmy 0abouku. B 1eHTpe pacrnonoxkeH MOJbId
LEHTPaJIbHBINA KaHaJl, KOTOPBIA OKPY’KaeT J[Ba TUIIa HEPBHOI'O BEILIECTBA:

cepoe — CKOIUIEHUE TeJl HEPBHBIX KJIETOK (HEHPOHOB);

0eioe — CKOIJIEHHE OTPOCTKOB (aKCOHOB) HEPBHBIX KIIETOK.

Cepoe BelecTBo BETBUTCA. B pa3Hble CTOPOHBI OTXOAT YTOJIIEHHBIE IEPEHUE U BHITSHYTHIE 33 THUE
pora. B rpyaHOoM oTnene Taxke MMeroTcs 00KoBbie pora. OT mepeaHuX POroB B pa3HbIe CTOPOHBI OTXOMST
IIyYKH HEPBHBIX BOJIOKOH — IepeaHue Kopewku. K 3aqHuM poraMm NoaxoAsT 3aHUE KOPEUIKU. OTH MyYKH
00pa3ytoT 31 mapy CiiHHOMO3TOBBIX HEPBOB.

CHapyXu cepoe BEIIEeCTBO OKPYXaeT IUIOTHOE Oeioe BelecTBO. Mexay 3aJHUMHU poramu Oenoe
BEIIECTBO 00pa3yeT Y3Kyl0 CKIAJKy — CpeAHHHYIO 1ienb. C Apyroil CTOPOHBI, MEXAY MEPEIHUMHU pOraMu
HaxoauTcsi Oosiee MIMpOKash CKiaaka ¢ HeOOoJbIION BbIEMKOM — cpenuHHas Oopo3na. [lomepeunsli cpes
CIIMHHOI'O MO3Ta C OTXOJIALIMMHU ITyYKaMHU.

benoe u cepoe BemeCTBO MMEIOT Pa3jIMYHOE CTPOEHUE W WUIPAIOT olnpeaenéHHyr poib. KpaTko
nH(popMalKsg 0 CTPOCHUHU U (PYHKIIMH CIMHHOTO MO3ra MpejCcTaBieHa B Ta0IHIIE.

DyHKIMH

CruHHOM MO3r UTpaeT BaXHYIO pojib B paboTe LIEHTPaIbHOM HEPBHOM CHCTEMBI U BBINOJIHSET JIBE
byHKIIUU:

IPOBOJTHUKOBYIO

pedaexTopHytO

Bonpochl K NPaKTHYeCKOMY 3aHATHIO

1. CruHHOM MO3T - pacrlojOXEeHHE, BHEIIHEE CTPOCHUE, MOJIOCTh, OTIENbI, MUKPOCTPYKTYpA.
O6omouku

2. CerMeHT-IIOHATHE, BUJIBI, JaTHHCKHE 0003HAYCHUS

3. [TpoBomHUKOBAsT PYHKIHS CTIMHHOTO MO3Ta, TPOBOISIINE Ty TH

4. PednexropHas GyHKIMS CIMHHOTO MO3Ta, pedieKChl CTUHHOTO MO3Tra

5. HepBHbIe IEHTPBI CHMHHOTO MO3T'a

3ajaHus K NPAKTHYECKOMY 3aHATHIO

1. Brimonnenue tabnuist «IIpoBojsiiye myTH CIMHHOTO MO3Ta

2. CocraBnenune koHcekTa «O00J0YKHU CIUHHOTO MO3Ta)

ITPII 42. U3yuenune ocoOeHHOCTEl CTPOEHHSI H PaGOThl CHMIATHYECKOI M MapacuMNaTHYeCKOi
HEPBHOM CHUCTEMBbI.
Teopernyeckas 4acTb



OCOOeHHOCTH CTPOCHUS MAPaCUMIIATHYECKOW HEPBHOM CUCTEMBI.

Teno nepBoro HepoHa pacrosiaraercs B IMPOJOJITOBATOM, CPEJHEM MO3I€ U B KPECTLOBOM 4acTH
CIIMHHOrO Mo3ra. Teno BTOpPOro HeMpoHa B y3Jie ynpasiisieMoro oprana. IlapacuMmmaruyeckue BOJIOKHA
BBIJICJIAIOT alleTUIIXOJIMH, OHU 3aMeUIAI0T paboTy opraHoB. [lapacumnaruyeckas HepBHasi CUCTEMa OTBEYAET
3a nojyep)kaHue pyHKIMI OpraHn3Ma B HOPMaJIbHbBIX YCIOBHUSX.

OCo6EeHHOCTH CTPOEHUS! CUMIIATUYECKONW HEPBHOW CUCTEMBI.

Teno nepBoro HeilpoHa pacrosiaraeTcsi B C€poM BEIEeCTBE CIIMHHOIO MO3ra (C IepBOro rpyAHOro Mo
YeTBEPTHI MOSACHUYHBIA CErMEHTHI). Teno BTOporo HelpoHa B y3i1ax, PACIONIOKEHHBIX B BUJIE LIETIOUYKH 110
00erM CTOPOHAM CITMHHOTO MO3Ta (MX OTPOCTKU HAXOATCA B pa0OYHMX OpraHax).

HepBHble OKOHYAaHMSA CHUMIIATUYECKHUX BOJIOKOH BBIJIEISAIOT BEIECTBA, CXOAHBIE IIO CTPYKTYypE C
aJipeHaJIMHOM (TOPMOH HAJMOYEYHUKOB). B OONBIIMHCTBE CIlydyaeB OHU YCKOPSIIOT pabOTy OpraHoB.
CuMnatuyeckasi HEpBHasl CUCTEMA I03BOJISIET OPTaHNU3MY BBICTOSTh B CIOXHBIX CUTyalUsX, aJallTUPYET Op-
TaHWU3M K CTPECCOBBIM CUTYaLIUsIM.

Bonpochl kK MpaKTHYeCKOMY 3aHATHIO

1. O6nactu nnnepBanuu 1 pynkunu BHC. Knaccuduxanus BHC

2. Cumnaruyeckasi, napacumnatuueckas HC: neHTpaibHbli M nepudepudeckuil OTIensbl,
XapaKTepUCTHKA

3. Cumnaruyeckas ¥ mapacUMIaTuyeckas pe(aeKTopHbIe 1yTH, MEAUATOPbI B UX CHHAIICAX.

4. Bnusinue cumnartuueckoi u napacumnatudeckoid HC Ha nesTelbHOCTh OPraHOB U COCTOSTHUE
CTPYKTYp

S. [TpuHIMIBI 00pa30BaHMs U PACIIOI0KEHNE CUMIIATUYECKUX CIIETEHUI

3agaHuA K NIPAKTHYECKOMY 3aHATHIO

1. Bomonnenune Ttabmui: «CTPYKTypbl CHMIIATHUECKOM M MapacHUMIATHYECKOW HEpBHOM
CUCTEMBI»,

2. «CpaBHUTENIbHAS XapaKTEPUCTUKA BIUSHUS CUMIIATUYECKON U MapacuMIIaTUYeCKOW HEPBHOM
CUCTEMBD»

ITPII 43. U3yueHue pacnoJioxKeHusl, CTDOCHHMs OPraHOB YyBCTB: 00OHSIHMS, BKYCa, 3peHHUS,
cJIyxa, paBHOBecUs, KOkM M3ydyeHue CTPOCHUS OTAEJIOB PA3JIMYHBIX AHAJTU3ATOPOB,
JIOKAJIM3AalMHU O0TAeI10B aHAAUu3aTOpoB. IIluToBuaHaA xKesie3a. UMMyHHas cucrema

Teopernyeckas 4acTb

Opranbl 4yBCTB — CIEIHATN3UPOBaHHAs Tepudeprudeckas aHaTOMO-(U3NOJIOTHYECKasi CHCTEMA,
obecrieunBaromas, OJaromaps CBOMM pELENTOpaM, IMOJyYeHHe W TEPBHYHBIA aHAIW3 HH(OpMAIMH W3
OKPY’KaloIIero MUpa M OT APYTUX OPraHOB CaMOT0 OpPTaHWU3Ma, TO €CTh W3 BHEIIHEH cpellbl M BHYTpEHHEH
Cpeabl OpraHu3Ma.

JlMcTaHIIMOHHBIE OpTaHbl YyBCTB BOCHPUHUMAIOT Pa3IpaKeHUs Ha PACCTOSHUU (HAIpUMep, OpraHbl
3peHHs, CllyXa, OOOHSHMSA); ApPYrHe OpraHbl (BKYCOBBIE M OCS3aHUS) — JIHMIIb TPU HEMOCPEICTBEHHOM
KOHTAaKTe.

OnHu opranbl 4yBCTB MOTYT B OIpEJEIEHHOW CTENEeHH JONMONHATH Apyrue. Hampumep, paszButoe
OOOHSIHME WJIM OCS3aHHME MOXET B HEKOTOPOH CTeNeHH KOMIEHCHpOBAaTh CJ1a00 pa3BUTOE 3peHue (riasza),
o0OoHsHHE (HOC).

YenoBek moyvyaeT HHPOPMAIHIO MOCPECTBOM IIECTH OCHOBHBIX OPTaHOB YyBCTB:
1. riasa (3peHue),
2. ym (cyx),


https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%97%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A3%D1%85%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D1%85

s13bIK (BKYC),

Hoc (00OHsHUE)

koxa (ocsi3aHue).

BeCTHOYJISPHBIH ammapaT (1yBCTBO PABHOBECHS U MOJIOKEHHUS B IIPOCTPAHCTBE, YCKOPEHHUE)
KeTy0K (Tos10.1)

MOYEBOM IMy3bIph (00JIeTUeHNE)

cepaie (COBeCTh, CThIJ, THEB, 3aBUCTh, PEBHOCTh, CTpax) CM. MyHKTHI Ne 6,7.8 u 9 He sABISIIOTCS

O N ko

BHEUIHUMH OpraHaMu BoclpusATHs. OpraHoB BOCIPUSATHUS BCETO TOJIBKO IISITh U OHU PACIIOIO0KEHBI CHAPYKH.
Hoc, s13bIK, 17123, K0ka U yx0. Opransl 4yBCTB MPe0Opa3yroT crenupuieckue pa3apakeHus (MOCTymaonme
U3 BHEIIHEW WM BHYTPEHHEH cpezbl) B HEpBHbIE uMIyJbca, nepeasaemble B [IHC. B pesynsrate [THC
noJryyaeT MH(POPMALIKIO O BHEIIHEM MUPE U COCTOSIHUU CAMOTO OpTaHU3Ma.

COBOKYIIHOCTb CTPYKTYp OTBEYAIOIIMX 3a MpUEM, Iepelady M aHajiu3 OIpeneia€HHOIo BUAA
pa3apakeHus Ha3bIBaeTCs aHAIM3aTopoM. B kaknom aHanusarope 3 yacTu:

1. [Tepudepuueckas — OY oCyIECTBIAIOMNN PELETIHIO pa3IpasKeHUH.
2. [IpomexxyTounast — npoBoasiue nyty U HepBHbIE aapa LIHC, yuacTByronue B cursaie.
3. LentpanbHas — onpenenéHubiii yuactok KbII.

ITo npupone perentoproro annapara OY u penenTops! AensTcs Ha 3 TUNA:
1. [lepBHU4HO 4yBCTBYIOLIME OpPraHbl UyBCTB (3peHUE U 00OHsHUE). Peuenuuo ocymecTBIsoT
CHelMaTIM3UPOBaHHbIE HEPBHbIE (HEHPOLIEHCOPHBIE) KIETKH, HAXOALIUECS B OPraHe YyBCTB.

2. BropuuHo u4yBCTByOIIME OpraHbl UyBCTB (BKyC, CIyX, paBHOBecHue). Peneniuro
OCYIIECTBISIOT CHEIHMATM3UPOBAHHBIC UTEIHANIbHBIE (JOIUTEINOCCHCOPHBIE) KIETKH, Haxosmuecs B OY.
3. PeuenTopsl, HeopranuzoBanusie B OY (penenTopsl TAKTHIIBHON, TPOMPUOLEIITUBHON U 1Ip.
YyBCTBUTEIHLHOCTH). Pereniuio ocymecTBISIIOT OKOHYAaHUS HEPBHBIX KIETOK, Tela K€ WX HaXOASITCs B

YYBCTBUTEJIHHBIX Y3JIaX.

OPI'AH 3PEHUA.

[TapHbIif OpraH 3peHUs BKIIOYAET TJIa3HOE SO0JIOKO W BCHOMOTaTelbHbIe 00pa3oBaHHs (BEKH,
IJ1a30/IBUTaTeIbHbIE MBIIILIBI, CIE3HBIN annapar). [ nazHoe si010k0 umeet 3*cnoitHyro ob6onouky. Hapyxnas
- (pubposzHas, cpenHsst 000J04Ka — COCYUCTask (COOCTBEHHO COCYUCTAs), BHYTPEHHSsSI 000JI0UKa - CETYATKa.
KoMIOHEeHTHI BHYTPEHHETO siipa — MepelHss U 3aHsAS KaMepbl Ii1a3a, XpyCcTaauk M CTEKIOBHIHOE TEIO.
O060104KH TIa3a:

. ®ubposznas obomouka. Camass HapykHash 000JIOYKa, BBINOJHSET 3alUTHYIO W OMOPHYIO
GbyHKIMH, BKIIOYAeT 2 OT/AeNa: CKiepy u poroBuily. Ckiepa unu Oenodnast 000siouka Hempo3pauHas (Oemnas
o 1BeTy), TonmuHoi — 0,3-0,6 mm. PoroBuna — nepenuuit oraen gudbpo3Hol 000710YKH, TPO3pAYHA, UMEET
6ompiryto Tommuny (0,9 mm). Kpait porosutis (MecTo e€ rnepexo/ia B CKJIepy) HazbiBaeTcst TuMOoM. Porosuiia
COCTOUT M3 5 CIO0EB:NIEPETHUIM IMUTENUA (MHOTOCIONHBIN TUIOCKHI HEOPOTE€BAIOIINN STUTENNN Ha 6a3aIbHOM
MeMOpaHe, WMEET MHOTO  YyBCTBUTCIBHBIX HEPBHBIX  OKOHYAHWH); MEPEIHSAS  IOTPaHUYIHAS
wractuHka (boymeHoBa MemOpaHa, COCTOMT W3 TOHYAHIIMX KOJUIAr€HOBBIX BOJIOKOH B OCHOBHOM
BEIIECTBE); COOCTBEHHOE BEIIECTBO POTrOBHUIIBI(00pa30BaHO JISKAIMMU JAPYT HaJ JAPYTroM IUIACTHMHKAMH,
COCTOSIIIUMU W3 KOJIJIAr€HOBBIX BOJIOKOH, MEXAY IUIACTHHKAMH JiexaT ¢uopobdrmactel U amopdHOoe
MpO3padyHOe  OCHOBHOE  BEIECTBO); 3aJIHAS  MOTpaHW4YHas MemOpaHa ([lecriemenToBa  MeMOpaHa,
KOJUIareHOBbIe (PHOPUILITBI B OCHOBHOM BEIIIECTBE); 3aJHUI dNuTeNnnid (3HA0TeNni Ha 6a3anpHO MeMOpaHe).

. Cocyaucras o0omouka. 3aHMMAeT cpeqHee TOJOKEHHEe W BO BCEX CBOMX OT/eNax Oorara
COCYy/JlaMH W TIHTMEHTHBIMH KIJIETKAaMH, KOTOpBIC ITOTJIOMAIOT W30BITOYHBINA I[BET, MPEMATCTBYS €ro
OTPOKEHHIO OT CTEHKH TIJa3a.3 oTn;ena: COOCTBEHHO COCYyAHMCTas O00JI0YKa, PECHUYHOE TeNOo W
panyxka. CoOCTBEHHO cocyaucTass 000J0YKa OCYIIECTBIISIET TUTAHWE TUTMEHTHOTO DJIUTENUS |
(boTOpenenTopoB, peryaupyeT AaBlIeHHWE W TeMIepaTypy TJa3HOro soOnoka. PecHuunoe (muimuapHoe)
TEJIO0 BHIMOTHAET (PYHKIHIO (PUKCAIMH XPyCTaTUKa U U3MEHEHHSI €70 KPUBU3HBI, TEM CAMBIM Y4aCTBYS B aKTe


https://ru.wikipedia.org/w/index.php?title=%D0%AF%D0%B7%D1%8B%D0%BA_(%D0%B0%D0%BD%D0%B0%D1%82%D0%BE%D0%BC%D0%B8%D1%8E)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%92%D0%BA%D1%83%D1%81
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%81
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BE%D0%BD%D1%8F%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B6%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D1%8F%D0%B7%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%81%D1%82%D0%B8%D0%B1%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B2%D0%BD%D0%BE%D0%B2%D0%B5%D1%81%D0%B8%D0%B5

akkoMojauuu. OHa COCTOUT U3 IIyYKOB IVIaIKMX MBIIIEYHBIX KJIETOK, PACIIONATaOIINXCs B TPEX pa3IUdHbIX
HanpaBieHusX. Pagyxka nmpeacraBnser coboil TMCK ¢ 0TBEPCTHEM B IIEHTpe (3pauok). Pacnonoxena Mexy
POTOBMIIEN M XPYCTAIMKOM Ha I'paHULE MEXIy NepeaHel u 3aaHei kamepamu riaza. CTpoMa COCTOUT U3
PBIXJION BOJIOKHUCTOW COEIMHUTENbHOM TKaHU, OOraToi NMUIMEHTHBIMU KJIETKaMH. 3]1€Ch PACIOararTcs
IJIaIKMe MHUOLMTHI, 00pa3yroliye MBIIIIbI, CYKHBAIOLIUE WIN paclIMpsIoUIMe 3padok (quadparma riasa).
XpycCTajauK — Ipo3pavyHoe IBOSIKOBBIITYKIIOE TeJI0, (hopMa KOTOPOro MEHSETCs BO BpeMsl aKKOMOJAALIMH IJ1a3a
K BHJCHHUIO OJIM3KMX M OTHAIEHHBIX OOBEKTOB. XPYCTAaIMK HOKPBIT Karcynoil. Ilepennsst creHka,
IpUiIeKalas K Kaicyle, COCTOUT M3 OJHOCIOMHOTO IUIOCKOro snurenusd. [0 HampaBileHMIO K LEHTpY
XpyCTaJIMKa CTAHOBSTCS BBbINIE M OOPa3ylOT POCTKOBYIO 30HY XpYyCTaIMKa ¥ BHOBb OOpPa3OBaHHBIC
SMUTEIUOIMTHl MPEeoOpa3yroTcs B XPYCTAJIMKOBBIE BOJIOKHA. B IUTOIUIa3Me XPYCTAJMKOBBIX BOJIOKOH
HAXOJUTCSI MpO3pauHblii OeloKk — KpycTaJnH. BmecTe ¢ poroBuuied M CTEKJIOBUIAHBIM TEJIOM XPYCTAJIUK
COCTABJISIET OCHOBHYIO CBETOIPEIOMIISAIOILYIO CpELy.

. Ceruatka.OHa BKJIIOYACT JBa JIMCTKA: HAPY)XHBIM (MMTMEHTHBIA JIMCTOK) M BHYTPCHHHI
(coOcTBEHHO ceTuaTKa): Ha CBOeH 00JIbIIe YacTH COAEPKUT (POTOUYBCTBUTEIbHBIC HEPBHBIE KIIETKH, a TAKXKE
HEHPOHBI JIBYX 3BEHBEB I€pelaud CUTHaJa. AKCOHBI IIOCIEIHUX U3 3TUX HEHPOHOB MAYT IO BHYTPEHHEU
MIOBEPXHOCTU CETYATKM, CXOIATCS B OOJIACTH T.H. CIENOro IsSITHA M OOpa3yloT 3PUTENIbHBIA HEpB,
npoboaaronmMii 000J0YKH Tia3HOro si0jI0Ka. B cienoM matHe (oTOpenenTopHbIe KIETKH OTCYTCTBYIOT.
Crpoenue:

1. [IurMeHTHBIN CIOH.

2. Cnoit manoyex v Konboyexk.

3. Hapy»xHblil morpaHMyHbIN cl0i — cruieTeHus T-o0pa3HbIX pa3BETBICHUH INIMOLIUTOB.

4. Hapy>xHblIii siIepHBIH CIIOH — COCTOUT U3 siiep (POTOPEeLenTOPHBIX KIETOK.

5. Hapy>xHblii ceTuaTblii €10 — akCOHBI (POTOPELENTOPOB, ACHIPUTHI OUIOISIPOB U CUHAICH MEKIY
HUMU.

6. BHyTpeHHUl sepHbI clloil — sapa OUIOJSAPOB, FOPU3OHTAIBHBIX, AMOKPUHHBIX U IIHAIbHBIX
KJIETOK.

7. BHyTpeHHUH ceTyaThlii CII0M — aKCOHBI OUIIOJSPOB U JACHIPUTHI TAaHTJIMOHAPHBIX KJIETOK, CHHAIICHI
MEX1y HUMH.

8. 'aHIIMOHAPHBIN €0 — A/Ipa FaHTJIMOHAPHBIX KIIETOK.

9. Cnoii HepBHBIX BOJIOKOH — AKCOHBI TaHTVIMOHAPHBIX KIIETOK.

10. BuyTpeHnHss morpann4yHas MeMOpaHa — cruieTeHue T-o0pa3HbIX pa3BeTBICHUH INIHOLUTOB.

OPI'AH CJIYXA 1 PABHOBECH - napHslii oprad pearupyeT Ha CJIeIyIOIINE pa3IpakeHuUs: 3ByKH,
IpaBUTALIMOHHbIE BO3JCHCTBUS YITIOBbIE YCKOPEHHUS (IIpU BPALLEHUH Teja), BUOpALHUIO.

Hapy>xHO€ yX0 HaYMHAEeTCs yIIHOW PAaKOBMHOMW, IIPOJOJIKAETCA HAPYKHBIM CIyXOBBIM IIPOXOJIOM U
3aKaH4MBaeTcs OapabaHHOW NMEpPEenoHKOW. YIlIHas pakoBUMHA M MepBas TPETh CIyXOBOTO MpOXoja HUMEET
XpSIIEBYIO OCHOBY. Bee ke ocTanpHbBIE YaCTH OpraHa CllyXa U PaBHOBECHS JIEKAT BHYTPHU BUCOYHON KOCTH.
Hapy>xHblii cTyX0BOM MPOXO]] — CaJbHbIE U IEPYMUHO3HBIE XKeJe3bl, BEICIAIONINE YIIHYI0 cepy. bapabannas
[IEPENOHKA IOKPBITA C HAPYKHOW ITOBEPXHOCTU JMUACPMHUCOM, C BHYTPEHHEH ITOBEPXHOCTU CIIM3UCTOU
000JI0YKOM, BKITIOYAIOLIEH OJTHOCTONHBIN MIIOCKUNA SMUTENNN U TOHKUIA CIION PBC TKaHU.

Cpennee yxo BKiItoyaeT 6apabaHHYIO MOJOCTb, COAEPIKAIIMEcs B HEH CIyXOBble KOCTOUKH, a TaKXkKe
ciyxoByto (nim EBcraxueBy) TpyOy, KoTopasi coeuHseT 6apabaHHYIO MOJIOCTh C HOCOTIOTKOW. CITyXOBBIX
KOCTOYEK TPHU: MOJIOTOYEK, HAKOBAJIbHS M CTPEMEUKO (BCTAaBJICHO B OBAJIbHOE OTBEPCTHE BHYTPEHHETO yXa).
OTH KOCTOUKH MTOCIIEA0BATEIBHO CBSA3aHbI JPYT C IPYTOM M IepelatoT KosiebaHus 6apabaHHON MepenoHKe Ha
BHYTPEHHE YXO.

BHyTpeHHe yX0 —3T0 T.H. JaOUPUHT: KOCTHBIHN U JIEKaIINI B HEM MepenoHYaThIil TaOUPHUHT, TepeIHSS
4acTh KOCTHOTO JJAOUpUHTA — ynuTKa. OHa npeacTaBiseT coO0 CupaibHbI KOCTHBIN KaHall, 00pa3yromuit



2,5 060poTa BOKPYT KOCTHOTO cTepKHs. CpeHss 4acTh - PeIBEpHE — OBAIbHAS TOJOCTh, COOOLIAIOIIASCS
C COCETHUMH OT/esIaMU JaOupuHTa. 3aHss YaCTh — TPH MOIYKPYKHBIX KaHaja.

Bo BHyTpeHHEM yXxe HMeETCS XHIKOCTh — IepuiuMda — B MPOCTPAHCTBE MEXIY KOCTHBIM U
NepEeNoHYaThIM JJAOUPUHTOM U 3HI0IMM(pa — BHYTpHU NepernoHyaroro gadupunta. [lepunumda oraenena ot
OapaGaHHOM MOJIOCTH B 00JaCTH OBAJILHOTO OKHA — BCTABJIEHHBIM B HEI'O CTPEMEUYKOM, a B 00JIACTH KPYIJIOTO
OKHa - BTOpPUYHOH OapabaHHOI mnepenoHkoi. CTEHKHM NEpenoHYaToro jJaOupHUHTA B IONEPEUHOM CIIOE
00pa3oBaHBbI:

a) OasmisipHas MemMOpaHa, COCTOMT M3 OTACIBHBIX HATAHYTHIX CTPYH ((puOpMIIIApHBIE BOJOKHA).
JlnuHa CTpYH YBEJIMYUBACTCS B HAIIPABJICHUN OT OCHOBAHMS YJIUTKH K Bepxymike. Kaxnas crpyHa cnocoOHas
PE30HUPOBATH HA CTPOTO OINPENEIEHHYIO YaCTOTY KoJeOaHUi — CTPYHBI OJIMKE K OCHOBAHUIO YIUTKH (Ooee
KOPOTKHE CTPYHBI) PE30HUPYIOT Ha 0oJiee BHICOKME YacTOTHI KOJeOaHH, CTPYHBI OJMKE K BEpXyIIKe — Ha
Ooiiee HU3KUE.

0) Hapy)XHasi CTeHKa — oOpa3oBaHa COCYAMCTON IMOJIOCKOW — MHOTOPSIHBIA SMUTEIUN, UMEIOINN
COOCTBEHHBIE KPOBEHOCHBIE COCYJIbl, O3TOT JHHUTEIUH CEKpeTHpYyeT SHAOIUMQY, 3alOIHSIIOIIYIO
NepenoHYaThIi Ja0UPUHT.

B) BEpXHEMeIMajbHas CTEHKa — oOpa3oBaHa BeCTHOYJSpPHON MeMOpaHOW, MOKPBHITON CHapyXu
SHAOTEJINEM, IOKPHITON CHAPYKU SHAOTEINEM, U3HYTPU

PeuenropHas yacTh opraHa cilyxa Ha3bIBaeTCs CIUPAJIbHBIM OPTaHOM WJIM KOPTUEBBIM OpPraHOM M
pacrionaraercsi Ha OasuisipHOil MemOpane. CrnupanbHBIA (KOPTHEB) OpraH COCTOMT M3 CIEAYIOIIUX
AJIEMEHTOB:

1. CeHCOpHBIE BOJIOCKOBBIE SIUTEINOLUTHI — HA allUKAJIBHOM KOHIIE UMEIOT MUKPOBOPCHHKH —
crepeoiinu. K OCHOBaHUIO CEHCOPHBIX BOJIOCKOBBIX KJIETOK MOJAXOAAT U 00pa3yoT CHHAIICHI ACHIPUTHI 1-X
HEHPOHOB CIIyXOBOI'O IIyTH , T€JIa KOTOPBIX JIEXKAT B TOJIIIE KOCTHOI'O CTEPKHS — BEPETEHA KOCTHOM YJIMTKH B
CIMPAJIbHBIX TaHMMAX. Halx MHKpOBOpPCHHKaMM BOJIOCKOBBIX CEHCOPHBIX KIJIETOK HABHUCAET IIOKPOBHAs
(TexTopuanbHas) MeMOpaHa.

2. [TonneprkuBarolye 3MUTETHOLUTHI — pacloaraloTcs Ha 0a3IIIpHON MeMOpaHe U SBJISIOTCS
OTIOPOM /JIs1 BOJIOCKOBBIX CEHCOPHBIX KJIETOK, MOJJIEPKUBAIOT UX.

Bocnpusitre 3B8yKOBOTo pa3apaxeHus:

Konebanus nepunumdsl B O6apabaHHON JecTHUIE >>> Pe30HaHCHBIE KOJIE€OaHUS OIpeaesIEHHBIX
YYacTKOB Oa3MJUIAPHOM IUIACTHUHKH >>> VI3MEHEHHEe KOHTAKTa CTEPEOLMIMI CEHCOPHBIX KIETOK C
MOKPOBHOM MeMOpaHoii >>> B0o30yxk/1eHue CEeHCOPHBIX KIETOK >>> [lepenaua Bo30yKIeHUS Ha JIEHAPHUTHI
4yBCTBUTEJIbHBIX HEUPOHOB.

BECTUBYJISIPHAS YACTD IIEPEIIOHUYATOI'O JIABMPUHTA.

CocTout U3 2 MEIIOYKOB — JUIUNTUYECKUI (MaTOUKa) WK c(hepruuecKuil (MEeIoyex ).

OTn 2 pacmMpeHHs] COEIMHEHBl APYr ¢ JPYroM TOHKMMM KaHajibllamMu. C MaToukod cBsi3aHbI 3
B3alMOIIEPIEHIUKYJISIPHbIE TOJIYKpPY)KHbIE KaHalbl C pPACIIUPEHUSIMH — amiylaMd. bonbiuas yactb
BHYTpPEHHEH TIIOBEPXHOCTH MEIIOYKa, MATOYKU M TMOJYKPYXKHBIX KaHAJOB C aMIlyJaMH IOKpbITa
OJIHOCJIOMHBIM INIOCKUM SIUTENNEM. B Melouke, MaTOUKe M aMIlyslax MOJIYKPY)KHBIX KaHAJIOB MMEIOTCS
YYaCTKH C YTOJNIIEHHBIM JMHUTEIUEM. JTU YYacTKM C YTOJIIEHHBIM JIUTEINEM B MEHIOYKE M MaTOYKe
Ha3bIBAIOTCS MATHAMU WM MaKyJIOi, a B aMITyJlaX — rpe0enkaMy Uil KpUCTAMHU.

B snuTenun maxyi pa3in4aroT BOJIOCKOBBIE CEHCOPHBIE KIETKU U MOAEPKUBAIOLINE SITUTEINOLUTHI.
Ha anukanbHON NMOBEPXHOCTH BOJIOCKOBBIX CEHCOPHBIX KJIETOK MMEKTCA 10 80 HENMOABMKHBIX BOJIOCKOB
(crepeounnuii) u 1 monBwkHas pecHHuyka (kuHowius). Crepeoumividi U KUHOUWIMS TOTPY>KEHBI B
OTOJINTOBY MEMOpaHy — 3TO 0co0as CTyJ€HUCTas Maccca C KpUcTaljlaMi KapOOHaTa KaJlblivs, TOKPhIBAIOIIAs
YTOJIIEHHBIA SNUTENUM MakyJ. ba3anpHbIi KOHEL BOJIOCKOBBIX CEHCOPHBIX KJIETOK OIUIETAeTCS
OKOHYaHUSMH JICHAPUTOB OJHOT0 HEWpoHa BecTUOYJspHOro aHanu3zaropa (BA), nexammx B cnupaibHOM
TaHIJINH.



[TsTHA MaKyJbl BOCTIPUHUMAIOT CHITY TSDKECTH U JIMHEHHBIE yCKOpeHUst 1 BuOpanwuio. [Ipu neiictBusx
3THX CWJI OTOJNUTOBas MeMOpaHa CMELIaeTcs M NpPOTrudaeT BOJOCKM CEHCOPHBIX KIIETOK, BBI3BIBACT
BO30YKJIEHUS BOJIOCKOBBIX KJIETOK U 3TO yJABJIMBACTCS OKOHYAHHUSIMU JACHPUTOB OJHOTO Helipona BA.

AmnysspHble TpeOeIKY — HAXOAATCS B KaKJOM aMIyJSIPHOM DPAaCHIMpeHMH. Takxke COCTOAT U3
BOJIOCKOBBIX CEHCOPHBIX M IOAJEPKUBAOIIUX KJIETOK. CTpoeHMe 3THX KIETOK CXOOHO C TAKOBBIMH B
MakyJsax. ['pebemky cBepxXy IOKpBhITa KeIaTHHOOOpa3HbIM KymojioM ( 0e3 kpucramioB). ['pedemku
PETUCTPUPYIOT YIJIOBBIE YCKOPEHUS, T.€. IOBOPOTHI TeJIa WM MIOBOPOTHI FOJIOBBI. MexaHu3M cpaOaThiBaHUS
aHaJIOTHYEH ¢ PabOoTOI MaKyJI.

OPI'AH OBOHSHUS. [epudepuyeckuii oTaes 000HATENLHOIO aHATU3aTOPa COCTOUT U3 OCHOBHOTO
oT/eNa MPEACTABICHHOTO OOOHATENBHBIM MOJEM, KOTOPOE 3aHUMAET CPETHIOI0 YacTh BEPXHEH HOCOBOMA
PaKOBUHBI U COOTBETCTBYIOIIMM €l y4acTOK CIM3MCTON 00O0JIOUKM MEPErOPOAKU HOCA U JOIOJHUTEIBHOM,
BOMEpOHA3aIbHbIN opraH. MMeeT BUA NapHBIX SMUTETHATBHBIX TPYOOK, 3aMKHYTHI C OJHOTO KOHIA H
SIUTENIUHI 110 CTPOCHUIO OTHOCUTCS K OJJHOCIOMHOMY MHOTOPSTHOMY JIIUTEIIHIO U COCTOUT U3 CIEAYIOLINX
BUJIOB KJIETOK:

1. ObonsrenbHas HepoceHcopHas KieTka — | HeillpoH oOoHsATensHOro nytu. Ha anukaibHOM
KOHIIE UMEET KOPOTKUI OTPOCTOK, HAIIPABJICHHBII IIOBEPXHOCTH SIUTENINS — COOTBETCTBYET AeHApuTy. Ha
MOBEPXHOCTU OOOHSATEIBHOTO SMUTENUS ACHIAPUT OKAaHYMBACTCS OKPYTJIBIM YTOJIIEHHEM — OOOHSTEIbHON
OynaBoii. Ha moBepxHOCTH OyraBsl uMeeTcst 0koyio 10 o6oHsTenbHBIX pecHruYeK. C 6a3aIbHOTO KOHIIA KIIETKH
OTXOAHWT AaKCOH, COCIHMHSACH C AKCOHAMHU JPYTHX KJIETOK, OOpa3ylOT OOOHSATENbHBIE HHUTH, KOTOpHIC
IIPOHUKAIOT B OOOHATENbHBIE JYKOBHIBI. B OOOHATENBHBIX JYKOBMIAX PACIIOIIONKEHBI BTOPbIE HEHPOHBI
OOOHATEJIBHOTO aHAIU3aTOpa. OTO KPYIHBIC HEPBHbIE JIETKH, HA3bIBAEMble MUTPAIbHBIMH, HMEIOT
CHUHANTUYECKUE KOHTAKThl C HECKOJBKMMM THICIYAMH aKCOHOB HEMPOCEHCOPHBIX KJIETOK OJHOMMEHHOM, a
YaCTUYHO U IPOTUBOINOJIOKHOU CTOPOHBI.

2. [TonnepxuBaromue 3MUTETUOLUTEL.

3. bazanbHble 3MIUTENNOIUTHI — KAMOUAIbHBIE DJIIEMEHTHI.

Onurenanii BOMEpOHA3aJbHOTO U peciupaTOpHON yacTell. PerientopHas yacTh 10 CTPOEHUIO CXOJIHA C
OOOHSTENbHBIM JIUTENINEM OCHOBHOro opraHa. OOoHsHUS. [71aBHOE OT/IMYME COCTOMT B TOM, 4YTO
00OHsTENbHbIE OyJIaBbl PELIENTOPHBIX KJIETOK BOMEPOHA3AJIbHOTO OpraHa HECYT Ha CBOEH MOBEPXHOCTH HE
PECHUYKH, CIOCOOHBIE K aKTUBHOMY JIBH)KEHHUH., @ HEMOIBU)KHbIE MUKPOBOPCUHKH.

LlenTpanpHblii OTJEN OOOHATENBHOM CEHCOPHOM CHUCTEMBbI JIOKAIM3yeTcs B JpeBHEH Kope —
B TMINIOKAME U B HOBOM — THIIIIOKAMIIOBOW W3BMJIMHE, KyJa HAIIPaBJISIFOTCSI aKCOHBI MUTPAJIBHBIX KJIETOK
(06OHATENBHBIN TPAKT). 371€Ch MPOUCXOIUT aHAINU3 OOOHSTEIbHOM HH(OpMALIHH.

CoBOKYITHOCTh HEPBHBIX 00pa30BaHM, 00ECIEeUNBAIOLINX: TpaHCHOPMAIUIO SHEPTUU pa3IpaXKeHUs
B HEPBHBIN MMIIYJIbC, IPOBEIEHUE BO30YK/IEHNUS, €70 aHAIN3 U CUHTE3, 00ECIeUNBAIOIINX BOSHUKHOBEHHE
OLIYIIIEHUH, Ha3bIBAETCS AHANUZAMOPOM.

CrnenyeT yACHUTD, UTO KaXKJIbli aHAIM3ATOP COCTOUT U3 TPEX MOP(OIIOTUUECKUX YaCTe:

1) penenTop;

2) KOHAYKTOD;

3) KOpPKOBBIM KOHEIl aHaluW3aropa, IAe BO30YXKIEHHE BOCHpHUHUMAeTcss Kak omrymieHue. Ilox
KOPKOBBIM KOHIIOM aHAJIM3aTOpa CJIEyET IOHUMATh y4aCTOK KOPbI FTOJIOBHOI'O MO3Tra, B KOTOPOM IIPOUCXOAUT
BBICIINH aHanu3, cuHTe3 U uHTerpanus pynkuuid. [To N.I1. [TaBnoBy: «KopkoBbIii KOHELl aHATU3aTOPa — ATO
SAIpO U paccesHHbIE BOKPYTI KJIETOYHBIE >JEMEHTh». JlaHHOe omnpeaeneHue OOBACHAET YacTHUHOE
BOCCTAaHOBJIEHHE QYHKIIUU ITPU OBPEXKIACHUU sIpa. ITO MO3BOJISET TOBOPUTDH O TMHAMUYECKON JIOKATU3AIUH
GbyHKIUH B KOpe Noymapuii 60JbII0ro Mo3ra.

YacTh KOPKOBBIX LEHTPOB AHAJIU3aTOPOB MMEETCS B KOpe IMOIyLIapuil HE TOJBKO YelIOBeKa, HO U
KUBOTHbIX. OHHM cCHEUaIN3UpOBaHbl Ha BOCIPUATUH, AHAJIN3€ M CHUHTE3€ CUTHAJIOB M3 BHEUIHEW H



BHYTpPEHHEH cpenbl, u coctaBisitoT 1o W.I1.I1aBnoBy nepByro curnaipHyto cucreMy. K KOpKOBBIM LIEHTpam
(sapam) I curHanbHOM CUCTEMBI OTHOCSITCSL:

1. Ilenmpor  0bwux  6udoé  uyecmeumenvHocmu (KOPKOBBIM  KOHEI[ aHanu3aropa  oOmien
YyBCTBUTEJILHOCTU — TEMIEPATYypHOH, 00JIeBO, OCs3aTeNbHON M MPOMPHUOLICTITUBHOI) — MOCTIEHTpaIbHas
W3BUJIMHA, BEPXHSASI TEMEHHAs J0JIbKA.

2. [Jlenmp cmepeoeHo3uu — BEpPXHAS TEMEHHas  JOJbKA, MPWICXKHUT K 3aJHEMy  OTAENly
MOCTUEHTPAIIBHON W3BWIMHBL. CTEpEOrHO3 — TPEXMEPHOIIPOCTPAHCTBEHHOE 4yBCTBO. llpu mnopaxenun
HeHTpa OOJBHOM MepecTaeT y3HaBaTh MPEIMETHI Ha OLTYIb, 0€3 KOHTPOJISI 3pEHHSL.

3. Lenmp cnyxa (KOPKOBBIN KOHEI[ CIYXOBOTO aHAIM3aTopa) — MEAWANbHASI MOBEPXHOCTh BEpXHEH
BHCOYHOH M3BUJIMHBI (M3BWIIMHEI | enuie), B IyOnHE JaTepaibHONH OOPO3IBI.

4. Ilenmp 3penus (KOPKOBBIN KOHEI 3pUTEIBHOIO aHAlM3aTopa) — Ha MEAHAIbHOUW MOBEPXHOCTHU
3aTBUIOYHOM JIOJIH 10 00CHM CTOPOHAM IITIOPHON OOPO3IbL.

5. [Jenmp obouamenvHo20 aumanuzamopa —Ha HIKHEH MOBEPXHOCTH BHCOYHOW JOJIM B 0o01acTu
KpIOUYKa ¥ TUIIOKaMIIa.

6. A0po yenmpa 6xycosvix 6ocnpusmuill — B CaMbIX HIKHUX OTJI€JaX MOCTLEHTPATbHON W3BUIMHBI,
KPIOYOK MOPCKOI'O KOHSI.

7. /leueamenvras 30Ha — OOJACTh TPEICHTPATHLHON W3BWIMHBI JTOOHOW IONHM M MapaleHTPaTbHON
JI0JIbKE Ha MEIMaJIbHONU OBEPXHOCTHU MOJYILIAPHSL.

8. Llenmp couemannoz2o nosopoma 20106bl U 2143 B TIPOTUBOTIOIOXHYIO CTOPOHY — 33JHUE OTHEIIbI
cpenHel 100HOW N3BUIIMHBI.

9. [Jenmp npaxcuu — HXKHSAA TEMEHHAs JOJbKa, HaaKkpaeBas u3BmwiInHa. OOecreynBaeT BHIMOTHEHHE
CJIOXKHBIX 1I€JICHANPABJICHHBIX JABUKEHUN B ONPEIECICHHOW MOCIEI0BATEIIbHOCTH, BBIyYEHHBIX B IIpOLIECCE
KU3HHU.

10. I{enmp cuema — HVOKHSISI TEMEHHAs A0JIbKa, HAal yTII0BON U3BUIMHOM.

Bonpochbl Kk NpakTHYeCKOMY 3aHATHIO

Onpenenenre CEHCOPHOU CUCTEMBI, ee 3HaueHue. Kitaccuukanmsi CEeHCOPHBIX CUCTEM
Opranbl 4yBCTB, X BCIIOMOTaTeNbHbIN anmnapaT. Buabl perentopos, pyHKINH.
ComaTnueckas ceHCOpHas CUCTEMa

OOGonsTenbpHAs CEHCOPHAs cUCcTEMa

BxkycoBas ceHcopHasi cucreMa

3puTenbHasl CEHCOpHAsk CUCTEMA.

CayxoBasi 1 BeCTHOYJIIpHAs CEHCOPHBIE CUCTEMBI

NoakowdE

8. Amnammzarop, pyHKIMOHANIBHAS CTpYKTypa; OTnensl ananm3aropa. Buasl anHanmm3aTopoB, QyHKINT
9. 3puTenbHBINA aHATM3ATOP: OTIEINbI, PACTIONOKEHHUE, PYHKIIUU
10. CnyxoBoii aHaJIM3aTOpP: OTAENBI, PACIIOIOKEeHHNEe, (YHKIINN
11. BectuOynspHbIi aHANNU3aTOP: OTAEIBI, PACIIONOKEHHUE, (QYHKIIUU
12. O6oHATENBHBIN aHATU3ATOP: OTAEIBI, PACIONI0KEHUE, QYHKIMH
13. BkycoBoii aHanu3arop: OTAeNbl, pacloioKeHue, QyHKINHI
3ajaHus K NPAKTHYECKOMY 3aHATHIO

1. CocraBnenue cxem: «MexaHu3M IPOBOJUMOCTH CBETay, «MexaHu3M MPOBOJAMMOCTH 3BYKa)
2. Brimonnenune pucynkoB-cxeM: «Hactu oprana 3peHus», «HacTu oprana ciyxa u paBHOBECHS»
3. Brimonnenune cxemsl «Cou KOXI»

4, BrimonHeHne cxem: 4YacTH aHAIM3aTOPOB BKYCOBOTO, OOOHSTEIBHOTO, 3PUTEIHHOTO,

CIIyXOBOTO, BECTUOYIJIIPHOTO, KOKHOTO
5. 3anonnenne Tabmuil: «Xapakrepuctuka XKXBCy», «®uznonorunyeckue 3QGeKTsl TOPMOHOB
6. Brimonnenue cxemsl «Perysius paboThl B SHIOKPUHHOW CHCTEMEY



7 Cocrasnenne koHcnekTa «IInneBapurenbHble TOPMOHBI

8. Brimonnenue cxem: «lleHTpanbHble u nepudeprudeckue opranbl UMMYHHON CHCTEMBD)

9 Brinonnenue cxems! «BHIbI UMMYHUTETa

10.  CocraBnenue koHcnekTa « DyHKIIMOHAIBHOE 3HAYEHUE OPraHOB UMMYHHOM CHCTEMbD)

11.  BremmosnHeHue cxeM: «MexaHU3Mbl HMMYHUTETa», «MexaHu3M pabOThl TUIOTaTIaMO-

runodu3apHo-CUMIIATUKO-aIPEHAIOBOM CUCTEMBI»
12. Cocranenue koHcrekTa «HeliporymopanbHas peryssiius (GyHKIIHA IMMYHHON CHCTEMBI
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