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Jlekums Nel

1.Tema: BBenenue B Kypc pU3NOJIOTHH C OCHOBAMHU aHATOMUH.

Knerounoe crpoenune opranuzma. [lonstue 06 opranax u TkaHsx. @u3noa0rus BO30yAUMbIX
TKaHel. buosnextpuueckue siBneHus. O3HaKOMUTH € pU3MOJIOTHEN BO30YIUMBIX TKaHEH U
U3Y4YUTh OMO3JIEKTPUUECKUE SBICHUSL.

2.lleab: 1aTh NpEICTaBICHNUE O KIIETOUHOM CTPOEHUHU OpraHu3Ma, U3yUUTh BUIbI TKAHEH.
3.Te3ucekl Jekuun

AnatoMusi U (PU3HOJIOTHS YeOBEKa OTHOCUTCS K YMCIy OMOJIOTMUECKUX AUCLUUIUIMH,
COCTaBJISIFOIIMX OCHOBY TEOPETUYECKOU M MPAKTUYECKON MOATOTOBKH.

Anamomus — 3T0 Hayka, KOTopas u3ydaer GopMy U CTPOECHHE OpPraHru3Ma B CBSI3U C €ro
(GYHKIUSIMH, pa3BUTHEM U O] BO3JCHCTBUEM OKPYKAIOIIECH CPEIbI.

Quzuonocuss — HAyKa O 3aKOHOMEPHOCTSX IPOLECCOB KU3HEAEATEIbHOCTH >KHBOTO
OpraHu3Ma, €ro OpraHoB, TKaHEH M KJIETOK, MX B3aMMOCBS3U INPU H3MEHEHUHU pa3IUYHBIX
YCIIOBUH M COCTOSIHMSI OpraHU3Ma.

AnatomMusi W (U3MOJIOTHS 4YEJNOBEKa TECHO CBSI3aHBl CO BCEMH MEIUIIMHCKHUMU
CHEUUAIbHOCTAMU. MX JOCTM)KEHHMS TOCTOSHHO OKa3blBAalOT BIIMSHUE HAa MPAKTHUYECKYIO
MeaunuHy. HeBo3MokHO MPOBOAUTH KBATH(PUIIMPOBAHHOE JIEYEHHE, HE 3HAsl XOPOIIO aHATOMUU
u ¢usnonorun yenoseka. [lostomy mpexae yem u3ydyaTh KIMHUYECKUE AUCUUIUIMHBI, U3y4arOT
aHaTOMUI0O U  (uU3MOJOTHIO. DOTH MPEAMETHl COCTABIAIOT (QYHIAMEHT MEIUIIMHCKOTO
00pa3zoBaHus U BOOOIIE MEAUITMHCKON HAYKH.

CrpoeHue Tena 4YeloBeKa IO CHCTEMaM H3Y4YaeT cucmemamuyeckas (HOpMAbHASA)
AHAMOMUSL.

CrpoeHue Tena deIOBeKa IO OONACTAM C YYE€TOM IMIOJIOKEHHUS OPraHoB U UX
B3aMMOOTHOUIEHHS MEKIy CO00i1, CO CKEJIETOM U3Y4aeT monocpapuueckas aHamomus.

IInacmuueckas anamomus paccMaTpuBaeT BHEHIHHE (GOPMBI U MPOMOPLUHU Tela
YeloBeKa, a Takke Tomorpadui OpraHoB B CBSI3U C HEOOXOAMMOCTHIO OOBSCHEHHUS
OCOOCHHOCTEH TEJNOCHOKECHUS; 603DACMHAAL AHAMOMUs — CTPOCHHE Tella 4YelloBeKa B
3aBUCHMOCTH OT BO3pPAacCTa.

Ilamonoeuueckan anamomus N3y4aeT MOBPEXKACHHBIE TOM WM MHOW 0OJIE3HBIO OpraHbI

U TKaHHU.

CoOBOKYMHOCTh ~ (PM3MOJIOTMYECKMX 3HAaHMH JAeISIT Ha  PAJ  OTAENbHBIX, HO
B3aMMOCBSI3aHHBIX HAIPaBICHUH — OOIIYI0, CHEUUANbHYIO (WIM YaCTHYIO) U HPUKIAIHYIO
¢du3noIorHIo.

Obwas ¢usuonocus BKIIOYAET CBEIEHUs, KOTOpbIE KacaroTcs MPHUPOJIbI OCHOBHBIX
KU3HEHHBIX IPOLIECCOB, OOIIMX MPOSBIECHUHN >XU3HENEATENBHOCTH, TaKUX Kak MeTabosn3M
OpraHoB M TKaHeH, oOIMe 3aKOHOMEPHOCTH pearupoBaHMs OpraHuszMa (pasapakeHue,
BO30YXXJIEeHHE, TOPMOIKEHHUE) U €0 CTPYKTYP Ha BO3/IEHCTBHE CPEIbI.

Cneyuanvnas (wacmuas) ¢usuonocus WccieqyeT OCOOCHHOCTH OTIENbHBIX TKaHEH
(MbIIIEYHOM, HEPBHOM W J1p.), OpraHoB (IE€YEHH, IOYEK, CepAla M Jp.), 3aKOHOMEPHOCTH
00BbEeTMHEHUS UX B CUCTEMBI (CUCTEMBI JIBIXaHUs, UIIEBapEeHHs], KPOBOOOpAIIeHHS).

Ilpuknaonas @usuonocuss W3y4aeT 3aKOHOMEPHOCTH MPOSIBICHUN JEATEIbHOCTU
YeJloBeKa B CBA3HM CO CIELUUATBHBIMU 337a4aMU U YCIOBUSAMH ((usnosiorus Tpyna, MHUTaHUS,
CHopTa).
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®U3MO0JIOTHIO YCIOBHO MPUHATO PA3AEIATh HA HOpMANbHYI0 U namono2udeckyro. [lepBas
M3Yy4aeT 3aKOHOMEPHOCTU >KU3HENEATEIbHOCTH 310POBOTO OpraHM3Ma, MEXaHU3MBbI aJalTaluu
GbyHKIMH Ha BO3JEHCTBHE pa3HBIX (AKTOPOB M YCTOMYMBOCTH opraHu3ma. I[laTonormueckas
¢u3noNIOTUs paccMaTpUBAaET WM3MEHEHHs] (YHKIHMH OOJIBHOTO OpraHM3Ma, BBIACHSIET OOIIHe
3aKOHOMEPHOCTH TOSIBJIEHUS U Pa3BUTHUS MATOJOTMYECKHX IPOLIECCOB B OPraHu3Me, a TaKkKe
MEXaHU3MbI BBI3JIOPOBIICHUS U peaOUINTALIH.

310pOBbE — OTO COCTOSIHUE TIOJHOTO (PU3UYECKOIr0, IYXOBHOTO U COLIMAIBHOTO
OJaromnostyuusi, a He TOJIbKO OTCYTCTBHE O0Jie3HEN MM PU3NYECKUX Ae(PEKTOB.

Knemrxa — 310 cTpyKTypHO-(QYHKIIMOHAIbHAs €IMHUIIA )KUBOTO OpraHu3Ma, criocoOHas K

JIEIEHUI0 U 0OMEHy ¢ oKpyKarouieil cpenoil. OHa OCyIIECTBISET Iepeaadyy T'€HETUYEeCKOM
nH(pOpMaLUK TyTEM CaMOBOCIIPOU3BEICHHUS.
Knetkn oueHp pa3HOOOpa3Hbl MO cCTpoeHuto, QyHkuuu, ¢opme, pasmepam. I[locnennue
koneomorcst oT 5 mo 200 mxm. CamMbIMH KpPYIHBIMH B OpTaHU3ME 4YellOBeKa SIBISTFOTCS
SHIIeKJIETKa U HEpBHAas KJEeTKa, a caMbIMU MalleHbKUMU — JUM@ouuTsl KpoBH. [lo dopme
KJIETKU OBIBAIOT IIapOBHJIHBIE, BEPETEHOBUAHbIE, TIJIOCKHE, KyOuuecKre, Mpu3MaTHYeCKUe U JIp.
Hexotopeie kineTkn BMECTE C OTPOCTKAMH JOCTUTAIOT JUIMHBI 10 1,5 M u Ooisee (Hampumep,
HEHUPOHBI).

KrneTtka BXOIUT B cOCTaB TKaHU, U3 KOTOPOH COCTOUT OPraHU3M YeJIOBeKa U K UBOTHBIX.

Tkanb — 3TO cuCTeMa KJIETOK M BHEKJIETOUHBIX CTPYKTYP, OObEIMHEHHBIX €IUHCTBOM
MIPOUCXOXKACHUS, CTPOCHUS U PYHKIUH.

B pe3ynbTaTe B3aMMOAEHCTBHS OpraHHW3Ma C BHEIIHEH CPeAoil, KOTOpOE CI0XKUIOCh B
MIPOLIECCE IBOJIIOLMHU, TMOSBUIUCH YEThIPE BHUJA TKAHEW C ONpeAeNeHHbIMU (PYHKIIMOHATBHBIMU
O0COOCHHOCTSIMU: SMUTETNANIbHAS, COCTUHUTENIbHAS, MbIIIICUHAasl U HEPBHAS.

Kaxxp1it opran cOCTOUT U3 Pa3IMYHBIX TKaHEH, KOTOPHIE TECHO CBSI3aHBI MEXIY COOOM.
Hamnpuwmep, xenynok, KHIIEYHUK, JPYTHE OpraHbl COCTOST U3 SMUTEIUAIbHOMN, COCTMHUTEIBHOM,
IJ1aJKOMBIIIEYHON U HEPBHOM TKaHEH.

CoegunHutenbHas TKaHb MHOTHX OpPraHOB 00pa3yeT CTpoOMy, a »SIUTelIHalbHas —
napeHxumy. OYHKIUS MUIIEBAPUTEIBHON CHUCTEMbl HE MOXET ObITh BBHINOJIHEHA IMOJHOCTHIO,
€CJIM HapyllIeHa €€ MbIIIeYHas! ACSITEIIbHOCTb.

Takum o0pa3oM, pa3iuyHble TKaHHW, BXOJSIIME B COCTaB TOTO WJIM WHOTO Oprasa,
o0ecreunBaroT BHIIOJIHEHUE TJIaBHOM (PYHKIMU JAHHOTO OpraHa.

Coenunsisicb MeXIy co0oO#l, pasHble TKaHU OOpa3ylT opranbl. OpeaHom Ha3BIBAETCS
4acTh Tela, KOTopas MMEET ONpelesieHHYI0 (GopMy, CTpOEHHUE, 3aHHMMAaeT COOTBETCTBYIOIIEE
MECTO U BBINOJIHAET crienududeckyto pyHkuuo. B hopmupoBanuu 1r000ro oprana mpuHAMAaOT
ydacTHe pa3iuyHble TKAaHHU, HO TOJIbKO OJHA U3 HUX SIBJISETCS TJIABHOM, OCTAJIbHBIC BBIMOJHSAIOT
BcrioMoratenbHyio ¢GyHkiuo. Hanpumep, coeauHutenbHas TKaHb 0Opa3yeT OCHOBY Oprasa,
SMUTENUaIbHasl — CIU3UCTbIe OOOJIOYKH OPraHOB JbIXaHUS M MUIIEBAPEHUS, MBIIICYHAS —
CTEHKH IIOJIBIX OpraHoB (IHILIEBOJ, KUIIEYHUK, MOYEBOM My3bIpb M [p.), HEPBHas TKaHb
IIPEJICTaBJICHA B BUJE HEPBOB, NH-HEPBUPYIOIIUX OpraH, HEPBHBIX Y3JIOB, JIEKAIMX B CTEHKAX
opranoB. Oprassl pa3zianyaroTcs o Gopme, pasMepaM M MojoKeHuo. KpoMe nHANBUyalbHBIX,
HUMEIOTCS TAKXKE T0JIOBBIE M BO3PACTHBIE OTINYHSL.

Opranel, KOTOpbIE CXOXKH IIO CBOEMY CTPOCHHIO, IPOUCXOXKIECHUIO M BBIIOJHSIOT
enuHy0 (QYHKIHNIO, Ha3bIBAIOT cucmemolu. B opraHumsMe uenoBeKa BBIIENAIOTCS CIEAYHOIINE
CHUCTEMBI OPraHOB:

1) nuwesapumenvnas — OOBEIUHSET OPraHbl, MPH MOMOIIM KOTOPHIX B OpraHU3Me
IIepeBapyUBAETCS MUILA, IPOUCXOAUT €€ YCBOEHUE;

2) OvixamenbHas — BKIIOYAECT OPraHbl JbIXaHUS, B KOTOPBIX HMPOHUCXOIUT ra3000MeH
MEXKY KPOBBIO U OKPYXKAIOIIEN €€ Cpenon;
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3) cepoeuno-cocyoucmass — OOBEIAUHSACT CEPALIE M COCYIbI, KOTOPbIE OOCCIICUMBAIOT
KpOBOOOpAIIEeHHE;
4) Mmouesvbi6o0swas — OCYIIECTBISICT BBIJACICHHE W3 OpraHu3Ma OOpa3yIOIIHXCS
IIPOJIyKTOB MeTadoa13Ma (COoIM, MOUEBUHA, KPEATUHUH U JIp.);
5) nepenas — coeqMHSET BCE OpPraHbl M CHUCTEMbI B CIMHOC II€J0C, PEryIUpYeT HX
JIEATENBHOCTB;
6) cucmema opeanos uyécme — BOCTIPHHUMAET pa3fpakeHUs OT BHEIIHEH U BHYTPCHHEH
Cpenpl;

7) 9HOOKpuHHAs — PETYIUPYET BCE MPOIECChl B OPraHU3Me MPU MMOMOIIHU CIEIHATbHBIX
BeIIeCTB (TOPMOHOB).

Oco6oe mecTto B (DM3BHOJOTUM OTBOJIUTCS BO30yIMMBIM TKaHsM. He Bce TkaHu B
OpraHu3Me CIOCOOHBI OJMHAKOBO OBICTPO OTBEYATh Ha JEHCTBUS pazapaxutencil. ToJbko
HEKOTOpblE€ M3 HHUX B IPOLECCE HBOJIIOLMU BBIPAOOTAIM 3TO CBOMCTBO - OBICTPBIA OTBET Ha
JEUCTBUE PA3IPAKUTEIIS.

[lox paznmpaxkuteneM MOHUMAIOT J1I000€ M3MEHEHHE YCIOBUW BHEUIHEH M BHYTpEHHEH
Cpelibl, €CJIM OHO BO3HHUKAET BHE3AITHO, UMEET JJOCTATOUHYIO CUIY, YAEPKUBAETCS ONPe/IeTIeHHOE
BpeMsi, BBI3bIBAET OOPATUMbIE U3MEHEHUS CTPYKTYPbI U JIEATEIBHOCTH KUBBIX TKaHEH U KIJIETOK.
IIpouecc Bo3aeHCTBUSA pa3apakUTeNs Ha JKUBbIE CTPYKTYPBI HAa3bIBAECTCS pazopadiceHueM.

Paznuuaror Tpu rpymnmbel  pazgpaxkurenei: (undeckue, (U3MKO-XUMHUYECKHE W
xuMugeckre. Oco60 BBIIEIAIOT KaK pa3apaXkUTelb HEPEHbLU UMNYIIbC.

Ilo ¢u3nonornyeckoMy 3HAYEHHUIO BCE pa3ApakKUTENU MOJPA3JCIAIOT Ha aJleKBaTHbIC U
HeaJleKBaTHbIC. AJIEKBATHBIE - 3TO Pa3JpaKUTENN, KOTOPBIE NCHCTBYIOT Ha OPraHU3M M €ro
CTPYKTYPBI B €CTECTBEHHBIX YCIIOBUSX, U CTPYKTYPbl OpraHu3Ma MPUCIOCOOIEHBI K BOCIPUATHIO
9TOTO pa3IPaKUTEI.

HeanexBaTHbIe - 9TO pa3apakxUTeNU, KOTOPHIE B €CTECTBEHHBIX YCIOBHSX HE ACHCTBYIOT
Ha OpraHu3M, U CTPYKTYpbl OpraHu3Ma He IpUCIocoOiIeHbl K UX BocupusaTHio. [loatomy Ttakue
pa3Apa’KuTeNN Yalle BCEro BhI3bIBAIOT HApYIIEHUE (PYHKIMM OpraHu3Ma.

Tkanu W KJIETKM OpraHusMa, CHELHalIbHO MPUCHOCOOJIEHHBIE K OCYIIECTBICHUIO
OBICTPBIX OTBETHBIX peaKL1il Ha AeHCTBUE pa3ApaKUTeEIIsl, HA3bIBAIOTCS 8030)0UMbIMU MKAHAMU.
K HMM OTHOCATCS HEPBHAs, )KEJIE3UCTAsl U MbIIICUHAs TKAHU.

Bo30yaumMble TKaHM 00JalalOT PsAOM CHEU(PUUYECKHX CBOMHCTB: BO30YAMMOCTBIO M
IIPOBOJUMOCTBIO.

Bo36yauMocTs - criocoOHOCTh BO30YIMMOM TKaHUW OTBEYaTh U3MEHEHHEM CTPYKTYpPbI U
NeATeNbHOCTH Ha JIeMCTBUE pa3pa)kKuTels, T.e. OTBEYaTh 0COO0I OMOJIOTMYEcKOl peakuuei,
Ha3BIBAEMOI1 8030)dicOeHUeM.

Bo30yxnenne - oTBeTHas peakius BO30yIMMON TKaHM Ha JeiicTBUe BO30yauTen,
NPOSBJISIIOIIASACS B COBOKYIIHOCTH — (DU3MYECKHUX, (PU3MKO-XUMHMUYECKHX, XUMHYECKHUX,
MeTa0O0JIMYECKUX MPOLECCOB U M3MEHEHUH 1eATEIbHOCTH.

Bo30yxienue - BOJIHOOOpa3HbIi Mpoliecc, KOTOPBIN MPOSBISIETCS B pa3HbIX BO30YAUMBIX
TKaHAX cHerupuUecKrii 00pa3oM: B MBIIIEYHOI - COKpAILIEHUEM, B JKEJIE3UCTOM - 00pa3oBaHuEM
U BBIJIEJICHUEM CEKpETa, B HEPBHOM -- BOSHUKHOBEHHEM U IIPOBEJCHUEM HEPBHOTO HMITYJIbCA.
PazButne BO30YXKIEHHS CONMPOBOXAAETCS KPATKOBPEMEHHBIM HCUYE3HOBEHHEM BO30yIUMOCTH.
3areM oHa ObICTPO BOCCTaHABIMBACTCS.

OOsi3aTenbHBIM W OOIIMM  TPU3HAKOM  BO3OYXXJIEHHMS BO30YAMMBIX TKaHEH sBIsETCS
BO3HUKHOBEHHE OMOJIOTHUECKOTO TOKA JeHCTBUS, T.€. OMOIIEKTPUUECKHUX SIBICHUH.
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[IpoBoAMMOCTE - 3TO CBOWCTBO BO30YIMMOW TKAaHW AaKTHBHO TIPOBOAMTH BOJIHY

BO30OyKacHHsI. HampuMmep, MBUTaTeNbHBIA HEPB KOIIKK MPOBOIHUT BO30YKIEHUE CO CKOPOCTHIO
1200 cm/c.

XKupas kneTka B pe3yiabTaTe 0OMEHa BEIIECTB U OCYIIECTBIICHUS CBOEH crerupuueckon
JESITEILHOCTH HETPEPHIBHO T€HEPUPYET IEKTPUUECKHUE MTOTEHIMANBI - Onosiornueckuii Tok. [lo
YCJIIOBUSIM BO3HHUKHOBEHHS B JKUBBIX TKaHSX pa3IMYalOT MOTEHIMAT TOKOS M TOTEHIHAI
BO30YX/ICHHUSI, MJIH OMOJIOTMYECKUIN TOK TIOKOSI M OMOJIOTHYECKUI TOK ACUCTBUSI.

Mexay mpoToriazMoi KJIETKH M OKPYXKAIOIIEH KIIETKY CPEIOW B JKMBBIX BO30YIUMBIX
KJIETKaX TKaHEH CYIIEeCTBYET MOHHOE HEpaBHOBEcHE. B COCTOSHHM (PU3MOJOTHYECKOTO IMOKOS
BHYTPH KJIETOK OOJIbIIIE MOHOB Kajus, YeM CHapyXH, a CHapyXu OOJIbIlIe MOHOB HATPHs, YeEM
BHyTpH. Takoe HOHHOE HEpPaBHOBECHE OOECIEUMBACT TOJOKUTEIBHBIN 3apsj HapyKHOU
MOBEPXHOCTU W OTPHUIATENBHBIA 3apsi]i BHYTPEHHEH MOBEPXHOCTH MEMOpAHBI KJIETKH, TaK Kak
OoJpIliasi KOHIIEHTpAIlMsi MOHOB HATpUs OOECIEeUMBAET TMOJIOKUTEIBHBIA 3apsia, a Oosbimas
KOHIICHTpAIUSI WOHOB Kajusl -- OTPUIATENbHBIN 3apsa. Eciam snekTpoabl COEIWHUTH C
raJTbBAHOMETPOM M HAJIOKUTH OJMH JICKTPOJ Ha TTIOBEPXHOCTH KJIETKH, a APYTOl BBECTH BHYTPh
ee, TO OOHApYXHTCS pa3HOCTh TOTCHNHAIOB, paBHas 15 - 90 wmwwumBoabT. TOK,
PErUCTPUPYEMBI B BO30OYAMMBIX TKaHSX B COCTOSIHMM TIIOKOS, HA3BIBACTCS OUONOCUYECKUM
MOKOM NOKOsl, WA NOMEHYUANOM NOKOS.

[Ipu neiicTBuM pasapaxxuTesis Ha TKaHb MPOUCXOAUT KosieOaHWEe MOTEHIMala MOKosd, a
BO3HUKAIOMIMM B ATUX YCIOBUSAX TOK HA3bIBaCTCA MOKOM Oelicmeus, WU NOMEeHYUAIoM
Oeticmeusi. TIpUuMHONW €ro BO3HMKHOBEHHUS SBJISETCS HW3MEHEHHE HMOHHOW IPOHHUIIAEMOCTH
MeMOpaHbl B y4acTKe, Ha KOTOPBIM NEHCTBYET pa3zIpa’KuUTeNb: YBEIUYUBACTCS MOCTYILJICHHE
WOHOB HATpUsi BO BHYTPb, @ HMOHOB KalMs -- HApyXKy KIETKA. OTO BENET K TOMY, 4YTO
MOBEPXHOCTh MEMOpaHbl KJIETKH Ha MECTE Pa3JIpakeHUs CTAHOBHUTCS AJIEKTPOOTPHUIATEIHHOM,
CO37aeTcs Pa3HOCTh MOTEHUIHUAIOB MEXKIY COCETHUMHU YYaCTKaMHU IMOBEPXHOCTH MEMOpaHBI
KJIETKU, BO3HUKAET OMOJIOTUYECKUIH TOK, KOTOPBIM OEXUT Mo MeMOpaHe KIETKH. DTO U eCTh
OUoN02UYeCKUll MOK Oelicmeus, NI NOMEHYUA OeliCMEUsL.

BoccranoBienne HOHHOTO HEpaBHOBECHS B KJIETKaX TKaHEW oOecreynBaeT crieuanbHast
CUCTEMa, KOTOpas Ha3bIBaeTCA Kaiauul - Hampuegvill Hacoc. OH NPEACTAaBIEH CIELHAIbHBIMU
MEPEHOCYMKAMHU NOHOB KaJusl U HATPHsl, KOTOPbIE TPAHCIIOPTUPYIOT HOHBI KaJIMs BHYTPb KJIETOK,
a MOHBI HATpUs U3 KJIETKU BO BHEIIHIOK CPEAy M BOCCTAHABIMBAIOT MOHHOE HEPABHOBECHE B
KJIETKE.

4. AnnwcTpaTuBHBIA MaTepHuas:

-IIpe3eHTalus JEKIIMOHHOTO MaTepHuana;

-TUTAKaThI 110 TEME 3aHSTHS;

-pa3aTouHbIi MaTepuan (TaOIuIIbl, CXeMbl, WILTIOCTPALIUN ).
S5.JIutepaTtypa npunoxenue Nel

6.KonTposabHbIe BOpockl (00paTHasi CBSA3b):

1. Yto uzydaer mpeameT GU3UOIOTHHA C OCHOBAMHU aHATOMUU?
2. PacckaxuTe 0 CTpOEHUH KJIETKH U JAaiTe OompeieTieHHe TOHATUIO «TKaHb»?
3. HazoBure BHUABI TKAHEH?

4. Yto Takoe romeoctas?

5. Kakue TkaHM OTHOCSTCS K BO30YAUMBIM?

6. Kak Bo3HMKaeT MOTEHIMAN IEUCTBUS?

Jlexuus Ne2
1. Tema: O6mas xapaxkrepuctuka [THC.
2. Heab: U3y4nuTh CTPYKTYpHBIE U PYHKIIMOHANbHBIE ocobenHocTH [THC.
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3. Te3uckl JeKuun

I'maBHBIMM (YHKIIUSMU HEPBHOW CHCTEMBI SIBJISIFOTCSI YIIPABJIICHHUE JIESATEIBHOCTHIO
pa3HbIX OPraHoB UM allllapaToB, KOTOPBIE COCTABIISIIOT LEIOCTHBIH OPraHu3M, OCYIIECTBIIECHUE
CBSI3M OpPraHM3Ma B 3aBUCUMOCTH OT COCTOSIHMSI BHEIIHEH M BHYTpeHHeW cpenbl. OHa Tarke
KOOPAMHUPYET MpOIEecChl MeTaboym3Ma, KpoBooOpameHus, JTUM(OOTTOKa, KOTOPBIE B CBOIO
odepeib BIUSIOT Ha (PYHKIIUU HEPBHOU CUCTEMBI.

CTpykTypHO-(YHKIIMOHATFHOW SIWHUIICH HEPBHOW CHCTEMBI SBJISCTCS HEPBHAS KIIETKA
— HeWpoH. POpMBI M pa3Mepbl HEHPOHOB pa3HBIX OTAEIOB HEPBHOM CHCTEMBI MOTYT
BapbHPOBATh, HO JUTSI HUX XapaKTePHO HAIWYHE TeJla K OTPOCTKOB — OJJHOTO JUTMHHOTO (aKCOHA)
U MHOXECTBAa JPEBOBUIHBIX KOPOTKHX (ICHIPHUTOB). AKCOH MPOBOJUT UMITYIBCHI OT Tela
HeHpoHa K nepu@epruIecKuM OpraHaM WM K JIPYTHM HEPBHBIM KiieTkaMm. DYHKIUS ICHAPUTOB
— TPOBEJCHHEC UMIYIBCOB K TEIy HEHPOHOB OT Tepu(EepUUecKHX pPEIeNnTOPOB U JIPYTUX
HEWPOHOB.

[To KomWUYEeCTBY OTPOCTKOB HEWPOHBI JENATCS HA TPU TPYNINBL  YHUIOJSPHBIC,

OumoJIIpHBIE W MYJIbTUNOJNSpHBIE. [lepenadya HEPBHOTO HUMITyJbCa OT OJHOTO HEHpOHa K
JPYroMy MPOKMCXOUT B MECTAX WX KOHTAKTOB (B CHHAIICaX).
[To MopdodyHKIIMOHATHPHOW  XapaKTEPUCTHKE HEUPOHBI  nensaTcs Ha  addepeHTHbIe
(4yBCTBUTENIbHBIE, WJIH pEUENTOpHbIE), BCTaBOUHBIE (accolMaTUBHbIE) U A(PdEepeHTHBIE
(apdexropubie). AddepeHTHBIE HEHUPOHBI BOCIPUHUMAIOT BO3JCWCTBHE W3 BHEIIHEH U
BHYTpPEHHEH Cpelibl U TeHEpUPYIOT B HEPBHBIE MMITYJbChI, BCTABOYHBIE OCYIIECTBISIOT CBS3b
MEXAYy HEPBHBIMU KJIETKaMH, 3(pQepeHTHbIe MepeatoT UMIYIbChl KJIETKaM padodrX OpraHoB.
Tena addepeHTHBIX, WM YYBCTBUTEIBHBIX, PELENTOPHBIX HEHPOHOB BCErjJa JEXaT BHE
TOJIOBHOTO M CIMHHOIO MO3ra, B y3/lax (TaHriusx) nepudepuueckoit HepBHOU cucteMbl. OnuH
U3 OTPOCTKOB OTXOJUT OT Teja HEPBHOM KIETKH, 3aTeM cleAyeT Ha mnepudepuio u
3aKaHYMBAETCS YYBCTBUTEIHHBIM OKOHYaHUEM — perenTopoM. [Ipyroit oTpocToK HampaBiseTcs
B CIIMHHOI U TOJIOBHOW MO3I B COCTaBE 3aJHUX KOPEIIKOB CIMHHOMO3TOBBIX WJIM YEPEIHBIX
HEPBOB.

B 3aBHCHMOCTH OT MECTOHAXO0XACHUS PELENTOPHI AETATCS Ha: 1) SKCTepOpeenTopbl —
BOCIIPUHUMAIOT pa3JIpaK€HUs W3 BHEUIHEH cpeibl (HAXOITCS Ha CIM3UCTBIX O0O00JI0YKaX,
OopraHax 4yBCTB, KOe€); 2) MHTEpPOPELeNTOPbl — IOIY4aloT CBEACHUS TJIaBHBIM 00pa3oM mpu
W3MEHEHUH XUMHUYECKOIO COCTaBa BHYTPEHHEW Cpelbl OpraHuM3Ma, JaBiCHHs B TKAaHIX U
opranax; 3) MNpPONPUOPELENTOPbl — BOCHPUHUMAIOT Pa3IpaK€HUsS OT MBIIIL, CYXOXKHINH,
CBSI30K, (pacuuii, CyCTaBHBIX Karcyl.

BceraBounbiii  (acconmaTUBHBINA) HEHpOH mepenaeT Bo3OyxkaeHue OT adgepeHTHOro
(4yBCTBUTENBHOTO) HelpoHa Ha 3ddepentHrie, nexut B npeaenax [[HC. Tena sddepentanix
(@pdexTopubix) HelipoHoB HaxonaTcs B IIHC wnm Ha mepudepun — B CHUMIATUYECKHX,
MapacUMIIATUYECKUX y31aX. AKCOHBI 3TUX KIETOK MPOJOKAIOTCS B BUAE HEPBHBIX BOJIOKOH K
pabounm opraHam (MPOU3BOJIBHBIM — CKEJIETHBIM U HEMPOU3BOJIBHBIM — TJIaJKHM MBIIIIAM,
Keye3am).

I[Io omnpenenennto M. M. CeueHoBa, MAEATENBHOCTh HEPBHOM CHCTEMBI HOCHUT
pediekTopHBIi XxapakTep. Peduiekc — 3TO OTBeTHas peakiys OpraHu3Ma Ha TO I WHOE
pasapakeHue (BHEITHEE UM BHYyTpeHHee), mpoucxosiiee npu ydactuu [{THC.

[IyTh, MO KOTOPOMY HEPBHBIM HMITYJIbC HAET OT perentopa K 3hdeKTopy, Ha3bIBAETCS
pedrexTopHON Ayroi.

[Ipocreiimas pednexkropHas ayra COCTOUT M3 ABYX HEMPOHOB — YYBCTBUTEIHHOTO H
nsurarensHoro. Teno mepBoro Heiipona Haxoautcs BHe [IHC B cTMHHOMO3TOBOM y37i€ WJIH B
YyBCTBUTEIILHOM Y3JIe 4epenHbiX HepBoB. [lepudepudeckuii OTpOCTOK 3TON KIETKH HIET B
COCTaBe CIIMHHOMO3TOBBIX HEPBOB W WX BETBEH U 3aKaHYMBACTCA PELENTOPOM, KOTOPBIi
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BOCIIPUHMMAET BHEUIHEE WWJIM BHYTPEHHEE pa3pakeHue. OTO pas3ipakeHHE peLenTopom
IIPEBPALIACTCS B HEPBHBIM HMMILYJIbC, KOTOPBIM JOCTUIaeT Teja HEPBHOM KIIETKH, a 3aTeM II0
LEHTPAJILHOMY OTPOCTKY HAIPaBJIAETCS B CIIMHHOM MO3I MJIM IO COOTBETCTBYIOLUM YEPENHBIM
HEpBaM B I'OJIOBHOM MO3T. B cepoM BellecTBe CIMHHOTIO MO3ra 3TOT OTPOCTOK YYBCTBUTEIBHOM
KJIETKH 00pa3zyeT coeIuHeHHue (CHHAIC) C TeJIoM Apyroro HeipoHa (3¢depeHTHOro, WU
nBurarenpHoro). Ilpw momMomm MenuaTopoB B CHHAIlCE INPOMCXOJIUT Iepefada HEPBHOTO
BO3OYXKJEHMSI U3  UYyBCTBUTENBHOTO  (adepeHTHOro) HellpoHa Ha  JABUraTeNbHbIN
(3 depeHTHBII) HEHPOH, OTPOCTOK, KOTOPOTO BBIXOJUT U3 CIIMHHOTO MO3Ta B COCTABE MEPEIHUX
(IBUraTeNbHbIX) KOPEHIKOB U MO ILEHTPOOEKHOMY HEPBHOMY BOJIOKHY HAamNpaBiseTcsl K
paboyeMy OpraHy, BBI3bIBA€T COKpAlllEHUE WM TOPMOKEHHE JIMOO YCHIIMBAET CEKPEIHI0
HKEJe3bl.

Kak nmpasuiio, peduiekTopHas ayra uMeer 0ojee CI0KHOE CTPOEHHE U MOKET COAEpKaTh
Oosnee AByx HeHpoHOB. Mexay pedieKTOpHBIM U 3PGEKTOPHBIM HEHpPOHAMU HAaXOAUTCA OJIUH
WM HECKOJIbKO BCTaBOYHBIX HEMPOHOB, KOTOPBIE 3aMbIKAIOT PEQIIEKTOPHYIO AYr'y Ha ypOBHE
COIMHHOTO WJIM TOJIOBHOTO Mo3ra. Kpome Toro, cymectByer ¢opma pedieKTOpHOH
NeSITEeNbHOCTH, OOecne4nBarollas BO3MOXHOCTh TMPUOOPETEHHs] BpPEMEHHBIX CBSI3ed C
OKpYXaloIllel Cpeloid, KOTOpas HAa3bIBACTCS YCIOBHO-PEICKTOPHONH. MeCTOM 3aMbIKaHUS
YCIIOBHBIX pEQIIEKCOB SBISIETCS KOpa TOJOBHOTO MO3ra — OCHOBA BBICIIEH HEPBHOM
NeSITeIbHOCTH.

LlenTpanbHas HEpBHASI CUCTEMA

K uentpanbnoii HepHOU cucteme (IJHC) oTHOcsATCS CNMHHOW M TOJOBHOM MO3T,
KOTOpBIE COCTOAT U3 ceporo u 6enoro BemniecTBa. Cepoe BEIIECTBO CIIMHHOTO U TOJIOBHOTO MO3Ta
— 9TO CKOIUJICHHE HEPBHBIX KJIETOK BMECTE C ONMKaWIIMMH Pa3BETBICHUSMH HUX OTPOCTKOB.
benoe BemecTBO — 3TO HEpBHbIE BOJOKHA, OTPOCTKH HEPBHBIX KIETOK, KOTOpPbIE HMEIOT
MHEJIMHOBYIO 000JI0YKY (OHA MPUIAET BOJOKHAM OCJIBbIH IBET).

HepBHbie BoJIOKHA BXOJSAT B COCTaB MPOBOSIIMX MyTEH CIIMHHOTO U TFOJIOBHOTO MO3ra U
CBSI3BIBAIOT Pa3jMyYHbIe HEPBHBIE LIEHTPHI MEXy c0O0i. B 3aBHUCHMOCTH OT poJid B OpraHU3Me
HEpPBHYIO CHCTEMY YCJIOBHO JENAT Ha JBE 4YacTM — COMAaTHYECKYyI0 M BEreTaTUBHYIO
(aBTOHOMHYIO).

ComaTuueckasi HepBHas ccTeMa 00ecreyrBaeT UHHEPBAIUIO TJIaBHBIM 00pa30M OpPraHoB
Tena (COMBI) — CKEJIETHbIE MBIIIIBI, KOXKY U JAp. DTOT OTAEI HEPBHON CHUCTEMBI CBSI3bIBACT
OpraHu3M C BHEIIHEH cpefioii MpH MOMOIIY OPraHOB YyBCTB, 00ECIIEYNBACT JBIKECHHUE.

4. NnumocTpaTHBHBIN MaTepUaJ:

-TIpe3eHTalus JIEKIIMOHHOTO MaTepuaa;

-TJIaKaThl 10 TEME 3aHSTHS,

-pa3aTouHbIi MaTepuan (TaOIHIIbl, CXeMbl, WIITIOCTPALIUH).
S5.JIutepaTtypa npunoxenue Nel

6.KonTposabHbIe BOpockl (00paTHasi CBSA3b):

1. OxapakrepusyiiTe OCHOBHBIE CTPYKTYpPBI 2JIEMEHTOB HEPBHOM CUCTEMBI?
2. Yto Takoe pedaexropHas ayra. Ee coctaBHble yacTu?

3. Pacckaxkute 0 kiaccuukalnuu HEpBHON CUCTEMBI?

Jlexknms Ne3
1. Tema: MopdodyHKIIMOHATEHAS XapaKTEPUCTUKA BETETATUBHOW HEPBHOW CUCTEMBI.
2. Heanb: U3yunts MOphHodYHKIINOHATHHYIO XapaKTePUCTUKY BET€TaTUBHON HEPBHON CHUCTEMBI.
3. Te3ucel JeKuun

BereratuBHas HepBHas CHCTeMa WHHEPBHPYET BHYTPEHHHE OPraHbl, COCY/IbI, KEIe3bl, B
TOM YHUCJI€ ¥ DHJIOKPUHHBIC, TTIAJKYI0 MYCKYIaTypy, pPEeryiupyeT oOMeHHBIE MPOIIECChl BO BCEX
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opraHax M TKaHSfX.

BereratuBHas HepBHas cucTeMa B CBOIO OYEpE/Ib JENUTCA Ha MAapacUMIIATUYECKYIO U
CHMITaTUYECKYIO YacTH, KOTOPbIE UMEIOT LIEHTPAIBHBINA U TepH(PEePHUECKII O TACTHI.

BereratuBHas (aBTOHOMHasi) HEpBHasi CHCTEMa — 4YacTh HEPBHOM CHCTEMBI, KOTOpas
oOecrieynBaeT WHHEPBAIMIO BHYTPEHHHX OPTraHOB M CHUCTEM, JKelie3 BHYTPEHHEH CeKpeluw,
KPOBEHOCHBIX M JIMM(ATUYECKUX COCYIOB U JApyrux opraHoB. OHa Takke KOOPAMHUPYET
NeSITEIbHOCTh BCEX BHYTPEHHHUX OPraHOB, PETYIHUPYET 0OMEHHbIE, TPO(UUECKHE MPOLIECCHl BO
BCEX OpraHax M 4acTsX Tejla 4eJoBeKa, MOJIEpKUBAET MOCTOSHCTBO BHYTpeHHeH cpeabl. Ilo
CBOEl (yHKIMM BereraTUBHAs HEpBHas CHCTEMa HEMOJKOHTPOJbHA HAIIEMy CO3HAHMIO, HO
Haxoautcs B noguuHeHuu [{THC (cnuHHOrO MO3ra, Mo3xeuka, runoraiamyca, 0a3aabHBIX SAep
KOHEYHOI'0 MO3ra, KOpbl TOJOBHOro Mosra). [lo pacmonoxeHuto BereratuBHasi (aBTOHOMHAs)
HEpBHAs CHCTEMA JISJIUTCS Ha EHTPATBHBIN U epu(epuIecKUid OT/IEIBL.

K yenmpanonomy omoeny otHocsTcs: 1) HaJcerMeHTapHbIC ICHTpPBI, HAXOMSAIIMECS B
KOpe MOJIyIIapuil TOJOBHOTO Mo3ra (JIoOHash MU TeMEHHas J0JH), B MOAKOPKOBBIX CTPYKTYpaX,
MO3KEUKe M CTBOJIC MO3ra; 2) CerMEeHTapHbIe IeHTphI: mapacummnarudeckue sapa 1, VI, IX u X
nap 4YeperHbIX HEPBOB, KOTOPBIE JISKAT B MO3TOBOM CTBOJIE; 3) BEreTaTHBHOE (CHMITATHYECKOE)
S7IpO GOKOBOTO MPOMEKYTOUHOTO cT0J10a ciuHHOTrO Mo3ra, VI meitHoro, Bcex rpyHbIX U IBYX
BepXHHUX MOSCHUYHBIX cerMeHTOB (Cvii, Thi—Ly crmuHHOTO MO3ra; 4) mapacMMnaTHuecKue
IIEHTPHl CIIMHHOTO MO3ra, PAacIloJIOKEHHBIE B cepoM BemiecTBe TpeX (S — Siv) KpecTIOBBIX
CETMEHTOB.

B nepugepuueckuii omoen Bxoaar: 1) mpaBblii ¥ JICBbI CUMIIATHYECKUAN CTBOJI C y3JIaMH,
ME)KY3JIOBBIMH BETBSIMUA M CUMITATHYCCKMHU HEpBaMU; 2) BereTaTWBHBIC (aBTOHOMHBIC) HEPBBI,
BETBH U BOJIOKHA, KOTOpbIe OEpyT HAdallo OT TOJIOBHOTO M CIIMHHOTO MO3ra; 3) BereTaTHBHbBIC
(aBTOHOMHBIE) OpraHHbIC CIUICTEHHS; 4) y3/Ibl BereTaTMBHBIX (ABTOHOMHBIX) OpTraHHBIX
CIUICTCHUIT; 5) KOHEUHBIE y3JIbI IAPACUMITATHYCCKON YaCTH BEreTaTHBHON HEPBHOM CHCTEMBIL.

Beienenue BereTaTuBHOM (aBTOHOMHOM) HEPBHOM CUCTEMBI 00YCIOBIEHO HEKOTOPBIMU
ee OCOOEHHOCTSIMHM CTPOEHHUS U DPA3IUUYMsAMU C cOMaTW4yecKod HepBHOM cucremoi. K Hum
OTHOCATCS: 1) 04aroBoCTh PacHoJIOKEHHUS BEr€TATHBHBIX SIEP B CIIMHHOM M TOJIOBHOM MO3Ie; 2)
IIMPOKOE €€ PacHpPOCTPAHCHUE B OPraHu3Me; 3) OTCYTCTBUE CTPOTOr0 CErMEHTAPHOIO CTPOCHHS,
4) Hajau4YMe MHOTOYHCICHHBIX Y3JIOB B COCTaBE MEpU(PEPUIECKON YacTH; 5) HAIMYHE MECTHBIX
peQeKTOpHBIX YT 3a c4eT COOCTBEHHBIX ap(EpEeHTHBIX KIETOK, KOTOPbIE MEPEKIIOYatTCs B
y3Jlax W JAeJaroT IMOCJEJAHUE MECTHbIMU pe(IeKTOPHBIMU (TepU(EepHUecKUMH) LEHTpaMu
uHHepBaluu opraHoB. [lepBeiMu 3(depeHTHBIMM HEHpoHAMM Ha IyTH OT CIHMHHOIO H
TOJIOBHOTO MO3ra K MHHEPBUPYEMOMY OpraHy SIBJSIFOTCS HEHPOHBI AJep LEHTPAJIBbHOIO OT/AEeNa
BEreTaTUBHOM HEpBHON cucrteMbl. OOpa3oBaHHbIE OTPOCTKAMU 3THX HEHPOHOB, BOJIOKHA
Ha3bIBAIOTCA MPENY3J0BBIMH (IIPEraHIIMOHAPHBIMU) BOJIOKHAMM, HOCKOJBKY OHH HAYT U
3aKaHYMBAIOTCS CHUHAICAMU Ha KIJIETKaX y3JIOB Mepudeprueckoil yacTu BereTaTUBHOM HEPBHOM
CHCTEMBI.

V3161 nepugeprudeckoil yacTu BereTaTUBHON HEPBHOM CHCTEMBI COAEPIKAT Tela IPYrux
(3¢ exTOpHBIX) HEHMPOHOB, KOTOPHIE HAXOAATCS HAa MYTH K HWHHEPBUPYEMBIM OpraHam.
OTpOCTKM 3THUX BTOPBIX HEHPOHOB A(PPEPEHTHOTO MyTH, KOTOpBIE MEPEeNaloT HMMIYJIbC OT
BEreTaTUBHBIX y3JI0B K pabouum oprasam, Ha3bIBAIOTCS M0CJIEeY310BBIMU
(mOCTraHrIMOHapHBIMU) HEPBHBIMU BOJIOKHaMU. [Ipeay31oBble BOJIOKHA MOKPHITHI MUEIMHOBOM
000JIOYKOM ¥  BBIXOJAT U3 TOJOBHOTO M CIMHHOTO MO3ra B COCTaB€ KOPEIIKOB
COOTBETCTBYIOIIIMX YEpENMHbIX W CIMHHOMO3TOBBIX HEPBOB. B mOCiey3JIOBBIX BOJOKHAX
MUEJIMHOBass 000J0YKa OTCYTCTBYET; 3TH BOJIOKHA HECYT HMIYJIbC OT Y3JIOB K TJaJKOH
MYCKyJaType, jkKele3aM M TKaHsAM. BereraTHMBHbIE BOJIOKHA TOHBIIE, Ye€M COMAaTHYECKHE, U
HEpPBHbIE UMIYJbCHI 110 HUM MEPEAAIOTCS C MEHbIIIEH CKOPOCTBIO.
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Ha ocHoBanun q)YHKHHOHaJII)HBIX OTIIMYUM BETeTaTUBHAS HEpBHAA CUCTEMa ACIIMTCA Ha
ABC 4YaCTHU: CHUMIIATUYCCKYIO H IapaCUMIIaTUYCCKYIO. Bausane »tmx ABYX yacTell Ha
ACATCIIBHOCTD PA3JIMYHBIX OPraHOB OOBIYHO HOCHUT HpOTI/IBOHOJIO)KHBIf/'I XapakTep: €CJIM OaHa
CHUCTCMaA OKa3bIBACT YCUJIUMBAIOIICC HeﬁCTBHG, TO Apyras — TOPMO3AIIHuEC.

Biausinne cuMnaTH4ecKuxX U NapacMMNaTH4YeCKHX HEPBOB
HA PYHKIMH OPraHoB

Opraun Hepsnas cucrema
CHUMITaTHYeCKast napacuMITaTHIecKas
1 2 3
3padok pacmupsier CY/KHMBaET
XKenessl (kpome MOTOBBIX) 0CIabIIgeT CeKperuo YCUJIUBAET CEKPELHIO
IToTtoBbIe KeENE3BI YCUJIMBAET CEKPEITUIO HE HHHEPBHUPYIOTCS
Cepare ydalaeT U yCUJINBAET YpEeKaeT U 0CIadIIAET
cepaneOueHne cepaneOneHne
Heucuepuennas paccnalnser COKpaIaer
MyCKyJlaTypa  BHYTPEHHHUX
OpraHoB (6ponx0B,
KENyJOUHO-KUIIIEYHOTO
TpaKTa, MOYEBOTO ITY3BIPS)
Cocynpl (xpome CYXHBaeT HE UHHEPBUPYIOTCS
KOPOHAPHBIX)
KopoHapHsle cocybl pacupsieT CYXHBAeT
C¢unkTepsl YCUJIMBAET TOHYC paccnabiser

Kpome (pyHKIMOHATBHBIX, CYIIECTBYET Psii MOP(HOJOrMUECKUX OTIMYUI CUMIIATHYECKOM
Y NIapacUMaTU4eCKON 4acTel BEreTaTUBHON HEPBHOM CUCTEMBI

OTMuaroTcss 3TH CUCTEMBl M MEAMATOpPaMU — BELIECTBAMH, OCYILECTBISIOUIUMU
nepeaayy HEpBHOTO UMITyJIbCca B CHHArcax. Bee nperanrinoHapHble BOJIOKHA (CUMIIaTHYECKUE U
[apacUMIATUYECKUE) COJIepKAT MeIMaTop aleTHIXOJUH WIM BEIeCTBa, aHAJIOTMYHbIE eMy, U
Ha3bIBAIOTCA XOJIMHEPrMYEeCKMMH BellecTBaMu. [lapacuMmaruyeckue MNOCTraHTIIMOHAPHBIE
BOJIOKHA TakKXe XoJmHeprudyeckue. CHMIIATUYECKHE ITOCTIAHIVIMOHAPHBIE BOJIOKHA COJEPKaT
aZlpeHaJINH, HOPAApPEHAJIMH WIM BEILIECTBAa, 0 JEHCTBUIO AHAJIOTMYHBIE HOPALPECHAIUHY U
Ha3bIBAIOTCS aJPEHEPrHUeCKUMHU. DProTOKCHH OJOKHpYeT Mepefadyy HEpPBHOTO HMMITyJbca B
CHUHAIICaX CUMIIATUYECKON HEPBHOM CUCTEMBI, a aTPOIIUH — M1aPACUMIIATHYECKOM.

CrtpoeHne pedraeKkTOpHONH BEreTaTUBHOW JyrW TakKXkKe OTIMYaeTCsl OT CTPOCHMS
pedueKkTopHOH NAyrd cHUMIATHYeCKOW YacTH HepBHOW cuctembl. B pedrexropHoit myre
BEreTaTUBHOMN 4acTH 3 depeHTHOE 3BEHO COCTOUT HE U3 OJTHOTO, a U3 JABYX HEHPOHOB.

4. MiuniocTpaTuBHBINA MaTepua:

-IIpEe3eHTalUs JEKIIMOHHOTO MaTepHraa;

-TUIAKaThI 110 TEME 3aHSTHS,

-pa3aTovHbIi MaTeprai (TabauIlbl, CXEeMBbI, HILTIOCTPALIH).
S.JIntepatypa npunoxenue Nel

6.KoHTpOILHBIEC BONIPOCHI (00paTHAsS CBA3b):
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1. Jlaiite oOmIyro XapakTepUCTHUKY BEreTaTHBHOW (aBTOHOMHOW) HEPBHOH CHCTEME U €€
COCTaBHBIM HacTsAM?
2. Pacckaxure 0 CUMIIATUYECKOH YacTH BEreTaTUBHOW HEPBHOW CUCTEMBI?

Jlekmusa Ned

1. Tema: I'yMopanpHas peryasuusi BereTaTUBHBIX (yHKIui. ['nnoTtamamo-runoduzapHas
cucrema. YactHas ¢uznonorus KBC.

2. Hean: nate o0miee MNpeACTaBICHUE O TYMOPAJIbHOW PETYIALMH W U3YYUTh OOIIYIO
¢uznonoruto KBC.

3. Te3ucsl Jekuun

VYnpasieHue mpoueccamu, MPOUCXOSIIUMU B OpraHU3Me, 00eCIIeYnBaeTCsl HE TOJBKO
HEpPBHOW CHCTEMOM, HO U ’KeJe3aMu BHYTpeHHeH cekpenuu (3HIOKpHUHHOM cuctemoit). K Hum
OTHOCSITCSI CIICTIHATIM3UPOBAHHBIC, TOTTOTpauIeckn pa3beIMHEHHbIE (Pa3HOTO MTPOUCXOKIACHHU)
KeNe3bl, KOTOpPbIE HE HWMEIOT BBIBOJHBIX TPOTOKOB W BBIIEISIOT B KPOBb W JUMQY
BBIpa0OTaHHBIN UMH ceKpeT. [IpoayKThI eI TeTbHOCTH SHAOKPHUHHBIX JKeJie3 — TOPMOHBIL.

T'opmoHbl  SBISIOTCS  CHIIBHOACHCTBYIOIIMMH areHTaMH, MOSTOMY JUIS  TTOJYYSHHS
cnenuduueckoro 3pdexra J0CTaTOUHO HEOOIBIIOr0 UX KoyundecTBa. OJHU TOPMOHBI YCKOPSIIOT
pocT u (GopMUPOBAHHE OPraHOB U CUCTEM, JPYrH€ PErYIUPYIOT OOMEH BELIECTB, ONPEACISAIOT
MIOBEJICHUYECKUE PEAKIIUU U T. 1. AHATOMHUYECKH 000COOIEHHbIE XKele3bl BHYTPEHHEH CeKpeluu
OKa3blBAIOT BIMSHUE ApPYr Ha Jpyra. B cBs3um ¢ TeM 4YTO 3TO BiMsHUE OOeCHeYnBaeTCA
TOPMOHAaMH, JIOCTaBJICHHBIMU KPOBBIO K OpPraHaM-MMILIEHSIM, IPUHITO TOBOPUTH O 2YMOPAIbHOLU
pe2ynAyuu 3TUX OPraHoB 10 IPUHIMITY 00paTHOH CBA3H. B pe3ynpTare Takoi CBA3M collepxKaHUe
TOPMOHOB B KpPOBM IIOJJIEPKUBAETCSI Ha ONTUMAIBHOM JUIsl OpraHuzMa ypoBHe. OJHaKo
U3BECTHO, YTO BCE IPOLECCHI, MPOTEKAIOLUIME B OpraHU3Me, HaxXOAATCA IOJ HOCTOSHHBIM
KOHTpOJIEM LEHTPAJIbHOW HEpPBHOM cuCTeMbl. Takyio JBOMHYIO PEryisLHUI0 JAeATelbHOCTU
OpPraHOB Ha3bIBAIOT HepeHOo-2yMopanbHou. VI3MeHeHne (yHKUMH jkene3 BHYTPEHHEH cexpenuu
BBI3bIBAET TSDKENbIE HApyLICHWs M 3a00jeBaHMs OpraHU3Ma, B TOM YHCIE M IICUXUYECKHE
paccTpoicTBa.

B opranusme uyenoBeka »eye3bl BHYTPEHHEH CEKpEIMM pPaclioylaratoTcsi CleAyOLINM
00pa3zoM: B 00J1aCTH TOJIOBHOTO MO3ra — rumnodu3 u 3mudu3; B 00JaCTH U U TPYAHON KICTKH
— IIUTOBUJHAS, MApPAIIMTOBHJHAs M BWJIOYKOBAs JKeJe3bl; B OpPIOMIHOM MOJOCTH —
[OJDKENTyA0YHas XKeJe3a U HaAIOYeYHUKH; B 00JIaCTH Ta3a — SAUYHUKUA U CEMEHHMKH.

I'mmoous (hypophysis). Dto HebGosbinas, oBajgbHOW (OPMBI JKelle3a HAXOIUTCSA B
runou3apHoOil SMKe TypeLKOro ceaja KIMHOBUJHOW KOCTH, OTAESAETCS OT IOJIOCTH 4Yepera
OTPOCTKOM TBEPJOH OO0OJOYKM TOJOBHOIO Mo3ra M oOpaszyer nuadparmy cemia. Macca
runoduza y MmyxuuH cocrasisier okono 0,5 r, y sxenuuH — 0,6 1, a y OepeMEHHBIX MOXET
yBenuuuBathes 10 1 r. [lomepeunstit pasmep runogpuza 10—17 mm, nepeanesagauii — 5—15
MM, BepTHKaJIbHbIH — 5—10 MM. CHapyxu runodus HakpsIT Kancynoil. ['unopus coctout us3
NIEpEAHEN, CpeIHEN U 3a{HEN JOJIN.

IIpu momou HEPBHBIX BOJOKOH M KPOBEHOCHBIX COCYIOB TMIIO(pH3 (hYHKIHOHAIBHO
CBSi3aH C TUIOTAJIaMyCOM MPOMEXKYTOUYHOTO MO3ra, KOTOPBIH peryimupyer JesiTelIbHOCTh
runogusa.

B rumoduze BelpabaThIBaeTCSI CeMb TOPMOHOB, 4YETbIpe M3 HHUX BIHUSAIOT Ha
nepudepuyeckue  SHAOKPHUHHBIE  JKEJe3bl W Ha3bIBAIOTCA  MPOUHbLIMU — 2OPMOHAMU
(poTMKYI0CTUMYNUPYIOLIHNH, JTIOTENHU3UPYIOIIUH, THPEOTPOIHBIH, aIPEHOKOPTUKOTPOITHBIN),
TpU TOpMOHa — 3((EKTOPHBIE, TOPMOH POCTa (COMATOTPONHBIH), MPOJAKTHH (JIFOTEOTPOIHBIH
TOPMOH, MEJIaHOIUTOCTUMY-TUPYIOLIHN TOPMOH) — HEMOCPEICTBEHHO BIUSIOT HA OpPraHbl U
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TKaHU-MHUIIEHH.

IluroBuaHasn xese3a (glandula thyroidea). Dto HenapHbIii opraH, pacroJiararonUncs
B IepeHel 00JacTy 1Ieu Ha YpOBHE FOpTaHU U BepxHero oTnena tpaxeu. Coctout us [IpaBoil u
JIEBOM JIOJIM M Iepemenka. Macca IMUTOBHUIHOM KEJEe3bl Y B3POCIBIX COCTaBISET B CPEIHEM
okoso 20 r, momepeunsiii pazmep 50—60 MM, npononpHBIA Kaxaod gomm — 50—80 mm,
BEPTUKAJIBHBIN pa3Mep mnepemierika oT 2 g0 2,5 cM, a ToimmHa ero paBHa 2—6 MM. Macca u
0o0BeM JKese3bl y KEeHIIUH Ooublle, yeM y Myx4uH. JKenesa umeer GpuOpo3HyIO Kamcyiny, oT
KOTOpOil B TJIyOMHY TKaHU OTXOJAT COEAMHUTEIbHOTKAHHBIE MEPErOpPOJIKU — TpPaOeKyJbl,
pazaensolre Keje3y Ha JOJIbKH, COCTOSALINE U3 (POJUTUKYIIOB.

BuyTtpu creHka (oJUIMKYIIOB BBICTJIAHA OSIUTEIHAIBHBIMU KIETKaMU KyOHW4yecKoi
¢opmbl. BHyTpu mosioctn (oJUIMKYyTa HaXOTUTCS TyCTOE€ BEIIECTBO — KOJUIOUA, KOTOpOE
COJIEP)KUT THUPEOUAHbIE TOPMOHBI. JKenesucTvii (OJITMKYASPHBIA SOUTENUH  oOnanaeT
n30MpaTeabHON CIMOCOOHOCTRI0O K HAKOIUICHUIO Hoaa. B MMTOBWAHON JKeje3e IMoJ BIUSHUEM
THPEOTPOITHOTO TOpMOHa BbIpabaTsiBatoTcst TUpoKcuH (T4) u Tpunontuponu (T3). Kpome toro,
B IIMTOBUIHOM >Keie3€ BbIPaOAThIBACTCS THUPEOKAIBIIMTOHUH, KOTOPBIM CHI)KAE€T YpPOBEHBb
Kanplusi B NapadosUIMKYNIpHON TKaHU. TpPUUOATHUPOHUH CHHTE3UPYETCS B MEHbIIEM
KOJIMYECTBE, YeM THPOKCHH, HO UMEET OOJIbIIYI0 aKTUBHOCTb.

DOHJOKPUHHBIE JKelle3bl W BBIJCNIAEMblE UMU TOPMOHBI TECHO CBSI3aHbI C HEPBHOMU
CHUCTEMOM, 00pa3yroT OOIINIA WHTETPAIIMOHHBIN MEXaHU3M PETyIsIuu. Perynmupyroriee BiusHuE
IEHTPATBbHOW HEPBHOM CHUCTEMBbI Ha (U3HOJOTUUYECKYI0 AaKTUBHOCTh J>KeJlie3 BHYTpPEHHEH
CeKpelMH OCYIIECTBIISETCS uepe3 rumnortanaMmyc. B cBolo ouepens rumoTtaiaMmyc CBs3aH 4epes
addepeHTHbIe MyTU C APYTMMU OTIENaMU IIEHTPAJIbHONM HEPBHOM CHCTEMBbI (CO CIHHHBIM,
MPOJIOJITOBATBIM M CPEAHMM MO3TOM, TaJaMycoM, Oa3aJIbHBIMU TaHTJIMSMH, TOJSMHU KOPbI
OOJBIIMX MOJYIIApUi U 1Ip.). biaarogaps 3TUM CBS3SIM B THIOTajaMyc MOCTynaeT nHbopManus
CO BCEX OTJAEJIOB OpPraHu3Ma: CUTHAJBI OT SKCTEPO- U UHTEPOPELEITOPOB UAYT B LEHTPAIBHYIO
HEPBHYIO CUCTEMY Yepe3 TUIoTaJaMyc U MepeAatoTcsl SHIOKPUHHBIM OpraHam.

Takum 00pa3oM, HEMpPOCEKPETOPHBIE KIETKH THIOoTajgaMmyca npeBpamaT apdepeHTHbIe
CTUMYJIBI B TyMOpaJibHbIE ()aKTOPBI C (PU3UOIOTUUECKON aKTUBHOCTBIO (PUNUZUH2-20PMOHDL, WIIH
JaubepuHvl), KOTOPbIE CTUMYIUPYIOT CHHTE3 U BBICBOOOXKIEHHE TOPMOHOB rumnoguza. A
TOPMOHBI, TOPMO3SIIME O3TU MPOLECCHl, HA3BIBAIOTCS UHUOUpYIOWUMU 2opMOHamu (WId
(hakTopaMu) WM CIMamuHamu.

l'unoranamMuyeckue pPUIU3UHT-TOPMOHBI BIMSIOT Ha (QYHKIUIO KIETOK TuUrodusa,
KOTOpbIe BbIpadaThIBalOT psiji TOpMOHOB. [lociennue B CBOIO odepeab BIMSIOT HAa CHHTE3 U
CEKpEeLMI0 TOPMOHOB Nepu(PepuIecKrX IHAOKPUHHBIX JKelle3, a T€ yKe Ha OpraHbl WIM TKaHH-
MuUIIeHH. Bce ypoBHU 3TO# CUCTEMBI B3aUMOJICHCTBUN TECHO CBSI3aHBI MEXAY COO0H cucmemou
obpamuoti ceasu. Kpome TOro, U3BECTHO, YTO pa3HbIe TOPMOHBI OKA3bIBAIOT BO3ACWUCTBUE U HA
¢byukuun otaenos LIHC.

BaxHyio ponbp B peryasuuu (QyHKIMM SHAOKPHUHHBIX Kelle3 HUrparoT MEeIUaToPhbl
CUMIIaTUYECKUX W NTapaCUMIaTHYECKNX HEPBHBIX BOJIOKOH.

OnHako MMEIOTCS XKele3bl BHYTpPEHHEeH cekpeluy (mapaluTOBUIHAS, TOIKETYA0UHAs U
1p.), KOTOpBIE PETYIUPYIOTCS UHBIM MYTEM 3a CUET BIMSHUS YPOBHS TOPMOHOB-aHTarOHUCTOB, a
TaKXe B pe3yJbTaTe U3MEHEHUsS] KOHIIEHTPALMU TeX METab0JIUTOB (BEILIECTB), YPOBEHb KOTOPBIX
peryaupyercss 3TUMH ropmoHamu. CyliecTByeT YacTb T'OPMOHOB, BBIpaOOTaHHBIX B
runoTagamyce (aHTHANYPETUYECKHH TOPMOH, OKCHTOIMH), TOPMOHBI THUMNO(pHU3a, KOTOpbIE
HENOCPECTBEHHO BIMAIOT HA OpPraHbl ¥ TKAHU-MUILEHU.

Takum o0pa3zom, peryasius jxeiae3 BHYTPEHHEH CeKpeluu B OpraHu3Me 4YeJOoBeKa
IpeJCTaBisieT cO00M CI0XKHYI0, CO MHOTUMH HEM3BECTHBIMU MPOLIECCAMU CHCTEMY.

4. MiuniocTpaTuBHBINA MaTepua:
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-Ipe3eHTalus JIEKIIMOHHOTO MaTepuaa;
-TJTAKaTHI TI0 TEME 3aHSTHS,

-pa3gaTouHbIil MaTepuan (Tabauibl, CXeMBbI, WILTIOCTPAIIUN ).
S.JIuteparypa npuioxenue Nel

6.KoHTpobHBIE BONIPOCHI (00paTHAs CBA3b):

1.KakoBO MeXaHM3M THUIIOTAIAMO-TUIIO(pU3aPHAS CHCTEMBI ?
2.KakoBO MexaHU3M KeJe3bl BHYTPEHHEH CUCTEMBI?

Jlekums NedS

1. Tema: Cucrema kpoBu. [ pymnmbl KpoBHU.

2. Heab: n3yantb MOpPoPpyHKIIMOHAIBHYIO XapaKTEPUCTUKY CUCTEMbI KPOBH.
3. Te3ucsl Jekuun

KpoBr m nmumda, a Taxke MEKTKaHEBasl >XUIKOCTh SIBISIOTCS BHYTPEHHEW Ccpenou
opranuszMa. Kposeb HeceT TKaHSM IUTATEIbHBIC BEIIECTBA W KUCIOPOJ, YHAISEeT TMPOIYKTHI
oOMeHa ¥ VIVIGKUCIBIA Ta3, BBIpA0dATHIBACT AHTHUTENA, IEPEHOCHT TOPMOHBI, KOTOPBIC
PETYIIHPYIOT JCSITEILHOCTh PA3JIMYHBIX CHCTEM oOpraHu3Ma. HecMoTps Ha TO, 9TO KpPOBb
UPKYJIMPYET TI0 KPOBEHOCHBIM COCY/IaM W OTJIeNIeHa OT JAPYrHX TKaHEeW COCYIHCTON CTEHKOM,
(OpMEHHBIC JJIEMEHTHI, a TaKKe BEIIeCTBA IUTA3MBI KPOBH MOTYT TIEPEXOJHUTH B
COEIMHUTENIbHYIO TKaHb, KOTOPasl OKpY>KaeT KpOBEHOCHbIE cocyaAbl. biaromaps sToMy KpoBb
ofecreunBaeT MOCTOSIHCTBO COCTaBa BHYTPEHHEN CpeJlbl OpraHu3Ma.

B 3aBucumocTu OT XapakTepa TPaHCIOPTHPYEMBIX BEIIECTB Pa3NYalOT CIEAYIOLIUe
OCHOBHbBIE byHKIMH KPOBH: JIBIXaTeIbHYIO, BBIICTTUTEINIbHYIO, MUTATENIbHYIO,
FOMEOCTAaTUYECKYIO, PETYISITOPHYIO, 3aAlIUTHYIO U TEPMOPETYIATOPHYIO.

VY yenoBeka Macca KpoBH cocTaiisier 6—8 % macchl Tena U B HOpME MPUOJIU3UTETHHO
paBHa 4,5—5,0 1. B cocrosinun nokos mupkyaupyer Bcero 40—50 % Bceit kpoBH, ocTabHAs
yacTb HaXOJWUTCA B Jemno (MeueHb, Celie3eHKa, Koka). B MajoMm kpyre KpoBooOpaiieHus
coaepxutcsa 20—25 % oO6bema kpoBH, B OosbiioM kpyre — 75—85 % kpoBu. B aprepuanbroit
cucteme nupkynupyetr 15—20 % kposu, B BeHo3HOM — 70—75 %, B kanumusipax — 5—7 %.

KpoBb cocrout u3 xremounwvix (popmennvix) snemenmos (45 %) u Kuakoil yactu —
naasmer (65 %). Tlocme BeimeneHus (GOPMEHHBIX DIEMEHTOB B IIIa3Me  COJEPIKATCS
pacTBOpEHHBIE B BOJE COJIM, OEIKHU, YIIeBOAbl, OMOJIOTMYECKN aKTUBHBIE COCJMHEHUS, a TaKKe
YIIIEKUCIHBIN Ta3 u kucnopod. B minazme Haxomutes okoso 90 % Boapl, 7—8 % Oenka, 1,1 %
npyrux oprannyeckux BemecT u 0,9 % HeopraHnueckux KOMIIOHEHTOB.

Cvi6opomka Kposu He COACPKUT (HUOPUHOTEH, STUM OHA OTIUYAETCS OT IJIa3Mbl U HE
cBepTbiBaeTcsi. ChIBOPOTKY FOTOBSIT M3 IUIa3Mbl KPOBU ITyTeM yAaneHus: u3 Hee ¢pudpuna. Kpospb
MOMEIIAT B UWIMHIPUYECKUNH COCYJ, 4Yepe3 OIpeAelieHHOEe BpeMs OHAa CBEPTHIBACTCS U
MIPEBPAIIAETCS] B CTYCTOK, U3 KOTOPOTO H3BJICKAIOT CBETJIO-XKENTYI0 KUAKOCTb — CHIBOPOTKY
KpPOBH.

K popmeHHBIM 251eMeHTaM KPOBU OTHOCSITCSI SPUTPOIMTHI, IEHKOIIUTH K TPOMOOIUTHIL.

Opumpoyumsi — KpacHbIe KPOBSIHBIE TENbIIA ABOSKOBOTHYTONH (OpMBI. Y HUX HET sipa.
Cpennuii TuaMeTp SPUTPOIUTOB /—8 MKM, OH MPUOTUZUTETHLHO PAaBEH BHYTPEHHEMY TUAMETPY
KPOBEHOCHOTO Kamwuisgpa. Popma »>puUTpolnTa TOBBIIIAET BO3MOXKHOCTH Ta3000MeHa,
crnocobctByeT nu¢p@dy3un Tra3oB C MOBEPXHOCTH HAa BeCh O0BEM KIETKH. DPUTPOIUTHI
OTIIMYAIOTCS OOJBIION PMACTHYHOCTHIO. OHM JIETKO MPOXOJIAT MO KalWUIIpaM, UMEIOIIUM BJIBOE
MEHBIIUI JuamMeTp, 4eMm cama kierka. OOmas MOBEpPXHOCTh IUIOMIAJAU BCEX SPHUTPOIUTOB
B3pOCJIOro YesioBeka cocTapnser okono 3800 M2, T. e; B 1500 pa3 npeBbllaeT MOBEPXHOCTh TeNa.

B KpoBU My:KUMH cofepKuTcs okoso 5-10'%/1 spurponutos, B KpoBH skeHIIUH — 4,5 *
KO*n. Tlpu ycuneHHO#W (PU3NYECKOW Harpy3ke KOJUYECTBO JPUTPOIMTOB B KPOBU MOMKET
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yBenuuuthess 10 6-10'2/1. DT0 CBA3aHO ¢ MOCTYIIIEHHEM B KPYr KpOBOOOpAIleHHs
JNENOHUPOBAHHOW KPOBH.

I'emornoOun coctouT u3 Oenka TIOO0MHA M MPOCTETUYECKOM TPYIIBI remMa, KOTOpBIC
MIPUCOEIUHSIOTCS K YETHIPEM MOJIMIENTHAHBIM LENsAM TJIOOMHA M IMPHUAA0T KPOBH KpPacCHBIN
uBet. B HopMe B kpoBu conepxurcst okosio 140 r/n remornobuna: y myxunn — 135—155 r/m, y
xenmuH — 120—140 r/m.

YMeHbllIeHHe KOJIMYECTBA I'€MOIVIOOMHA 3PUTPOLMTOB B KPOBU HA3BIBAECTCS aHeMuel.
Ona HaOmo/aeTcsi MpU KPOBOTEUYEHWH, MHTOKCUKALMH, Neduuurte BUTaMuHa Biz, (ommeBoit
KHUCJIOTHI U JIp.

Jletikoyumsr — Oenble KpoBsiHble Tenbla. 1lo pasmepam oHU OoJbllie SPUTPOLMTOB,
UMEIOT Spo. [IpomOmKUTENbHOCTh KU3HM JIEMKOIIMTOB — HECKOJbKO AHed. KosmuecTtBo
JNeHKOIMTOB B KPOBH 4eloBeka B HopMme cocTapisieT 4—9-10%1 u xosne6iercs B TedeHHe CyTOK.
MeHnblie BCero uX yrpoM HaToIlaK.

JlelikouurapHas popmyJia

Heiitpoduisl, %
JletikouuTsl, | D03uHO U~ Bazo cer- Jlumponut | MoHOIUTHI,
10% b1, % bubl, majiou- MEHTO- bI, % %
% IOHBIC | KOsIZIEpHBIE sanep-
HBIC
4,0-9,0 1-4 0-0,5 0-1 2-5 55-68 25-30 6-8
Tpomboyumor (KpOBSHBIE IUIACTUHKH) — OeclBETHBIC chepudeckue Oe3bsiiepHbIe

Tedblla auaMeTpoM 2—5 MkM. OHHM 00pa3yroTCs B KPYIHBIX KJICTKaX KOCTHOIO MO3ra —
MerakapuoruTax. [IpoaomKUTeIbHOCTD KU3HU TpoMOOIuTOB OT 5 0 11 nmHeidt. OHM HrparoT
BOKHYIO POJIb B CBEPTHIBAHWM KPOBU. 3HAYMUTEIbHAS WX YaCTh COXPAHSICTCA B CEJIC3CHKE,
MEYCHH, JICTKMX M 110 MEpe HEOOXOJMMOCTH IOCTyNaeT B KpoBb. [Ipu MbImedHOH pabore,
MPUHATUY MHIIH, OEPEMEHHOCTH KOJIMYECTBO TPOMOOIIMTOB B KPOBH yBEIUYHBacTCsA. B Hopme
coJiepKaHrue TPOMOOITUTOB COCTABIISIET OKOJIO 250-10%/1.

I'pynnei kpo6u — UMMYHOTCHETUYECKUE U MHIMBHyAIbHbIC TIPU3HAKA KPOBHU, KOTOPBIC
OOBCIUHSIOT JIIOJICH MO CXOJCTBY OIPEICICHHBIX AHTHUICHOB — (22lIOMUHO2EHO8 — B
SPUTPOLIMTAX U HAXOSAIIUMCS B IJIa3Me KPOBH aHTUTEIl — A22IOMUHUHOB.

[To HanMUMIO WK OTCYTCTBHIO B MEMOpaHaX JOHOPCKHX 3PUTPOIIMTOB CIEIU(PUICSCKUX
MYKOTIONIICaXapuI0B — arryiloOTUHOTEHOB A U B U B T1a3Me KpoBH PELUINMEHTa arTIIOTHHHHOB
a M p ompeaenseTcs rpymnmna KpoBu

3aBuCHMOCTDH rpynnbl KpOBM OT HAJIUYHUA B HeH arrJIlTHHOT€HOB
IPUTPOUMTOB U AITJIOTHHUHOB IJIa3MbI

I'pynmsl kpoBu ATTIIOTUHOTEHBI B ATTIIOTUHUHBI B
OpUTpOLIUTAX CBIBOPOTKC
0(2) — a, B
A (D) A B
B (Il B o
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H AB(IV) | AB | — |

B cBsi3u ¢ aTuM paznuuarot uetbipe rpymmsl kposu: 0 (1), A (11), B (111) u AB (IV). Ilpu
COBMEILIEHUN CXOJHBIX arrJIOTUHOTEHOB 3PUTPOLMTOB C arryIFlOTUHUMHAMU IU1a3Mbl IPOUCXOUT
peakuusi arryfOTUHAUUU (CKJIEHBAHUS) APUTPOLIUTOB, KOTOpas JEXKHUT B OCHOBE TIPYIIIOBOM
HECOBMECTHMOCTH KPOBH. OTHM TIOJOKEHHEM HE0OXOAMMO pYKOBOJCTBOBATHCSA TIPHU
NepeTuBaHNuU KPOBH.

4. NiuniocTpaTuBHBINA MaTepua:

-Ipe3eHTalus JEKIIMOHHOTO MaTepuaa;

-TJIaKaThl 110 TEME 3aHSTHS;

-pa3gaTouHbIi MaTepuan (Tabaullbl, CXEMBbI, HIUTIOCTPAIUH ).
5.JIuteparypa npuioxenue Nel

6.KoHTpoJIbHBbIE BONIPOCHI (00paTHAs CBA3b):

1. CocTaB 1 PpU3NKO-XUMUYECKHE CBONCTBA KPOBH.

2. I'pynmsl KpoOBH.

3. l'emoTtpancdysusi.

Jlexums Ne6

1. Tema: ®U3MOIOTHYECKHE CBOMCTBA Cep/IeUHOM MbIIIBI. CepIeUHbIN UK.

2.10eanb: M3yunTh (pu3noIornyecKue CBOWCTBA M OCOOCHHOCTH CEPACYHOW MBIIIBL M3yduTh
MOp(hODYHKITMOHATBHYIO XapaKTEPUCTUKY CEPJCYHOTO IHMKJIa U UMETh OOIee MpecTaBlIeHre
00 aexTpokapanorpaduu.

3. Te3ucel JeKIIHA

K ocHOBHBIM 0COGEHHOCTSIM CEpJICUHOMN MBIIIIBI OTHOCSTCS aBTOMATHsl, BO30YAUMOCTH,
MIPOBOJMMOCTh, COKPAaTUMOCTb, PEPPaKTEPHOCTb.

Asemomamus cepoya — CHOCOOHOCTh K PUTMHUYECKOMY COKpAIICHHUIO MHOKapjAa IOJ
BIIUSIHUEM HMITYJIbCOB, KOTOPBIE MOSIBIIOTCS B CAMOM OpraHe.

B cocraB cepaeuHO#l MOMEpPEeYyHONOJIOCATON MBIIIEYHOM TKAHU BXOJSAT THIHYHBIC
COKPATUTEIbHBIC MBIIICYHBIE KIETKH — KApOUOMUOYUMbL U ATUITMYECKUE CePICUHbIC MUOYUMDBL
(neticmexepst), (GOPMUPYIOIIME MPOBOISAIIYI0 CHUCTEMY Cepila, KoTopas obOecredruBacT
aBTOMATHU3M CEpPJICYHBIX COKpPAIEHUH W KOOPAWHAIUIO COKPATUTENbHOW (YHKIMH MHUOKapIa
MpeicepaIuil W IKeIyJAo4YKoB cepAua. llepBblii CHHYCHO-TIpEICEpIHBIH y3€l MPOBOISIIEH
CUCTEMBI SIBIIIETCS TJIABHBIM LIEHTPOM aBTOMATHU3Ma Cep/iia — MelCMEeKepOM MEPBOTo MOPSIKaA.
Ot 3T0ro y3ma Bo30ykAeHUE paclpocTpaHseTcs Ha paboyre KIeTKU MUOKap/a Mpecepauii U 1o
CHEIHAbHBIM BHYTPUCEPJACYHBIM MPOBOMSIIAM MydKaM JOCTUTaeT BTOPOro y3ma —
npeocepoOHO-2iCely00YK08020  (AMPUOBEHMPUKYIAPHO20),  KOTOPBIA  Takke  crocoOeH
TeHepUPOBATh UMITYJBCHL. DTOT y3€Il SIBISIETCA MelcMeKepoM BTOpOro mopsiaka. Bo3OyxneHue
gyepes MpefcepaHO-KENYA0UKOBBIA y3€l1 B HOPMAJIbHBIX YCIOBHUSIX BO3MOKHO TOJBKO B OJHOM
HampaBlieHUU. PeTporpaanoe npoBeeHne UMITYIbCOB HEBO3MOKHO.

Tpetuit ypoBeHb, KOTOPBIH OOeceYnBAaET PUTMUYHYIO JEATEIbHOCTh Cep/lla,
pacnomnoxeH B myuke ['nca u BonokHax [lypkunsbe.

LleHTpbl aBTOMATUKH, PpACIOJIO)KEHHbIE B MPOBOJAIIEH CHUCTEME IKEIyI0YKOB,
HA3BIBAIOTCA TIEMICMEKEpaMU TPEThEro mopsijaka. B OOBIYHBIX YCIOBHSIX YAaCTOTY aKTUBHOCTHU
MHOKap/ia BCETO Cepila B LeJIOM OMpeesieT CUHYCHO-TIpeIcepAHbIi y3en. OH noauuHseT cede
BCe HIKeNexalre o0pa3oBaHus MPOBOIAIICH CHUCTEMBI, HABSI3BIBAET CBOM PUTM.

HeobxomuMmbiM ycroBueM i obecriedeHust paboThl cepilia SBISETCS aHATOMHUYECKas
[[EJIOCTHOCTh €r0 MPOBOJsIIEH cucTeMbl. Eciiu B meiicMekepe mepBoro mopsiaka Bo30yIHUMOCThb
HE BO3HMKAET WM OJIOKUPYETCs ero mepesada, poib BOAUTENS puTMa OepeT Ha cels mericMekep
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BTOpOro mopsiaka. Ecmm ke mepenada BO3OYIMMOCTH K IKEIyJOYKaM HEBO3MOXKHA, OHH
HAYMHAIOT COKpAIAThCS B PUTME MEHCMEKEepOB TpeTbero mopsaka. [lpm momepednoi Oiokazae
MpeCepaAnss U KEIyJOUYKH COKPAIIAIOTCS KaXIblii B CBOEM PUTME, a MOBPEXKJICHHE BOIUTEICH
pUTMa IPUBOUT K TTOJTHOM OCTaHOBKE CepALia.

Bozbyoumocms  cepoeunoui.  muluiybl BO3HUKACT TIOJ BIMSHHEM OJICKTPUYCCKUX,
XUMHYECKUX, TEPMHUYCCKUX U JPYTHX Ppa3IpakKHUTENCH MBIIIBI Cepana, KoTopas CIIoCOOHA
MEPEXOJUTh B COCTOSIHUE BO30YXKICHHs. B OCHOBE 3TOro SBJICHUS JISKUT OTPHUIIATEIHHBIN
ANIEKTPUYECKUI TOTEHIMal B IEpBOHAYaIbHOM BO30yXJAeHHOM yuacTke. Kak u B 000t
BO30yIMMO# TKaHH, MeMOpaHa pabounx KIETOK cepaia nojspruzoBana. CHapyXu oHa 3apsHKeHa
MIOJIOKUTENTFHO, @ BHYTPH OTPHUIATEIBHO. DTO COCTOSIHHE BO3HUKAET B PE3YNIbTaTe pa3zHOU
koHuentparun Na“™ m K mo o0e cTopoHbl MeMOpaHbl, a TakKkKe B pe3yabTaTe pasHoi
MPOHUIIAEMOCTH MEMOpaHbl JUIsI ITHX HOHOB. B cOCTOSHMM TOKOST dYepe3 MeMOpaHy
KapJMOMHUOLMTOB HE IPOHUKAIOT MOHBI Na’, a TOJbKO YacTMYHO NPOHUKAKOT HOHBEI KT,
Benencreue nuddysun nonsl K, BEIXOAS M3 KIETKH, YBEINYHMBAIOT IIOJIOXKHUTEIBHBINA 3aps] Ha
€€ TIOBEPXHOCTU. BHYTpeHHsIsI CTOpoHAa MEMOpaHbI TIPU 3TOM CTAaHOBHUTCS oTpuiarenbHoit. [lon
BIIMSIHUEM pas3JIpakKuTels 000 MpUpojasl B KIETKy mocTymaer Na'. B 3ToT MoMeHT Ha
MMOBEPXHOCTH MEMOpaHbl BO3HHUKACT OTPHUIIATSIBHBINA 3JICKTPHUSCKUN 3aps] W Pa3BUBACTCS
peBepcHs MOTEHITHANA. AMIDTUTY/Ia TOTSHITHANIA CHCTBUS I CePIACIHBIX MBIIICYHBIX BOJIOKOH
coctaBisier okono 100 MB u Oonee. Bo3HuKkmuii mOTEHIMAN ACTIOISPU3YET MEMOpPaHbI
COCETHUX KJIETOK, B HUX MOSIBISIIOTCSI COOCTBEHHBIE MOTEHLMAbI AECUCTBUA — MPOUCXOAUT
pacnpocTpaHeHue Bo30yKIeHus M0 KJIeTKaM MUOKap/a.

[ToTennman aeicTBUs KIETKH pabouyero MUOKapaa BO MHOTO pa3 MPOJOJIKUTEIbHEE, YEM
B CKeJIeTHOM Mblmine. Bo Bpems pa3BUTHs MOTEHIMala NEHCTBUS KJeTKa He BO30yXKIaeTcs Ha
ouepesiHble CTUMYJbl. JTa OCOOCHHOCTh BakHa i (YHKIIMHM cepAlla KaK OpraHa, Tak Kak
MHUOKapJl MOXET OTBEYATh TOJHKO OJHUM MOTEHIIMAIOM JEHCTBUS M OJIHUM COKpallleHHEeM Ha
MIOBTOPHBIE €ro paszapaxkeHus. Bee 3To co3maer ycinoBust sl pUTMHYHOTO COKpAIIeHUs OpraHa.

Takum 00pazoM MPOUCXOTUT PACIPOCTPaHEHHE BO30YXKIEHHUS B IEJIOM OpraHe. ITOT
MpOLIECC OJIMHAKOB B paboyeM MHOKapAe€ U B BOJUTENAX puUTMa. BO3MOKHOCTH BBHI3BATh
BO30YXKICHHE Cep/ila AJIEKTPUYECKUM TOKOM Halllla MPaKTUYeCKOe MPUMEHEHHE B MEIUIMHE.
[log  BAMSHMEM  DJIEKTPUYECKHX  HUMITYJIbCOB,  HMCTOYHUKOM  KOTOPBIX  SIBJISIFOTCS
AIIEKTPOCTUMYIIATOPBI, CEP/IC HAUMHAET BO30OYKIAaThCS M COKpallarbes B 3aaHHOM putMme. [Ipu
HAHECEHUH OHIIEKTPUYECKUX Pa3Ipa)KeHUU HE3aBHUCHMO OT BEIUYMHBI U CHIIBI DPa3JApakeHUS
paboTaroliee cepjie He OTBETUT, €CJIA 3TO pa3pakeHue OyIeT HAHECEHO B MEePUOJ CHCTOJIBI,
YTO COOTBETCTBYET BpEMEHHU a0COIIOTHOrO pedpakTOpHOTO mepuoia. A B MEPUOJ TUACTOIBI
cep/ile OTBEYaeT HOBBIM BHEOYEPEIHBIM COKpAIIEHHMEM — 3KCTPACHCTOJION, MOCie KOTOPOM
BO3HHKAET MPOJIOJKUTENbHAS May3a, Ha3bIBaeMasi KOMIIEHCAaTOPHOM.

IIposooumocms cepoeunou Muluiysbl 3aKIIOYAETCS B TOM, YTO BOJHBI BO30YKIEHUS
MPOXOJIAT MO €€ BOJIOKHAM C HEOJMHAKOBOW CKOPOCThI0. B0o30OyxaeHHe Mo BOJOKHAM MBIIIII
npenacepauit pacmnpoctpansercs co ckopoctsio 0,8—1,0 m/c, Mo BOJIOKHAM MBIIII] KETYIOYKOB
— 0,8—0,9 m/c, a no cneunansHOU Tkauu cepana — 2,0—4,2 m/c. Ilo BoJOKHAM CKeNeTHOM
MBIIIIBI BO30YXAI€HUE pacpocTpaHsercs: co ckopocThio 4,7—5,0 m/c.

Coxpamumocms cepOeuHol Mbluiybl UMEET CBOM OCOOCHHOCTH B pE3yNIbTaTe CTPOCHUS
oprana. IlepBbIMH COKpaIIarOTCS MBINIIBI TMPEACEPAUNA, 3aT€M COCOYKOBBIE MBIl U
CyOPHIOKapAuadbHBIA CIOW MBI JKeTyJoukoB. Jlamee cokpaiieHue OXBaThIBaeT U
BHYTPEHHUH CJION >KEeNyJ0YKOB, KOTOpOE€ OO0ECIeuyMBaeT TEM CaMbIM JBIKEHHE KPOBU U3
MOJIOCTEH JKETYT0YKOB B A0PTY U JIETOYHBIA CTBOJL

N3MmeHeHHsT COKpaTUTENHLHON CHIIBI MBIIIIBI CEePAlla, BO3HHUKAIOIINE TMEPUOINYECKH,
OCYILIECTBISIOTCS MPU TMOMOIIM JBYX MEXaHHU3MOB CAMOPETYISINH: TEeTePOMETPHUECKOTO U
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TOMEOMETPUIECKOTO.
B ocHOBe cemepomempuueckoeo mexanusma JEKUT U3MEHEHHE HCXOJHBIX Pa3MEpOB
JUTUHBI BOJIOKOH MHOKap/ia, KOTOpPOE BO3HUKAET MPU M3MEHEHHH IPUTOKA BEHO3HOH KPOBU: YeM
CHJIbHEE CepJIle PacIIMPEHO BO BpPEMS JMACTONbBI, TEM OHO CHJIBHEE COKPAIIAeTCs BO BpEMs
cucronbl (3akoH @Dpanka— Crapnuara). OOBICHAETCS 3TOT 3aKOH CIEAYIOMIMM 00pa3oM.
CepneyHoe BOJIOKHO COCTOMT M3 JBYX YacTel: COKpAaTUTEJIbHOM M 3nactuyeckoil. Bo Bpems
BO30Y)KJICHHS TTepBasi COKPAIIAETCs, a BTOPAsi pacTATHBACTCS B 3aBUCIMOCTH OT Harpy3KH.

T'omeomempuueckuti mexanu3m OCHOBAH Ha HEMOCPEJCTBEHHOM JEHCTBUU OMOJIOTUYECKA
AKTUBHBIX BELECTB (TaKuX, KaK aJipeHalIiH) Ha MeTab0I13M MBIILIEYHBIX BOJOKOH, BHIPAOOTKY B
HUX DHEPruu. AJIpeHAIWH W HOPaJIpEeHAIWH YBenu4yuBaioT Bxoa Ca” B KJIETKY B MOMEHT
pa3BUTHS MMOTEHIIMAJIA ICHCTBHS, BBI3BIBASI TEM CAMBIM YCHUJICHHE CEPJCUYHBIX COKPALCHHIA.

Pegppaxmepnocmv  cepoeunoti  mvluiybl  XapaKTEpU3YeTCs  PE3KUM  CHIDKECHHEM
BO30YZIMMOCTH TKaHH Ha TPOTSHDKEHWH €€ aKTUBHOCTH. Pa3mmyaior aOCONIOTHBIA U
OTHOCUTENIbHBIM pedpakTopHbIi mnepuoja. B  abcomoTHOM peppakTOpHOM MepHoje, Mpu
HAHECEHUH DIIEKTPHUECKUX pa3paXCHUH, CEpHlle HE OTBETHT Ha HUX pa3IpaXeHHEM H
cokpamenueM. Ilepuon pedpakTepHOCTH MPOJOIDKAECTCS CTOJBKO, CKOJBKO TMPOJIOIDKACTCS
cucrona. Bo BpeMsi OTHOCHTEIBHOTO pEePpPaKTOPHOTO TepHOoJa BO3OYAMMOCTH CEepIACUHOU
MBIIIIIB TIOCTETIEHHO BO3BpAIIaeTCs K MEPBOHAYAILHOMY YPOBHIO. B 3TOT mepmoxa cepaeuHas
MBIIILIAa MOXET OTBETUTb Ha pa3fpaxuTelb COKpAIIeHHEM CHJIbHEE IOpPOTOBOTO.
OTHOCHUTENBHBIN PePPAKTOPHBIN Meproa OOHAPYKUBAETCS BO BPEMS JUACTOJBI MIPEACEPAN U
xenynoukoB cepana. [locrme a3l OTHOCUTENbHOW pePpakTepHOCTH HACTYHAaeT IepHOJ
MOBBIIIEHHOW BO30yIUMOCTH, KOTOPBIM IO BpPEMEHH COBMANaeT C JUACTOIMYECKUM
paccnabiieHueM U XapakTepu3yeTcsl TeM, YTO MBIIILA Cep/Ia OTBEYAET BCIBIIIKON BO30YXKIeHUS
U Ha UMIYJIbChbl HeOosblIoW cuibl. CepAle 3J0pOBOr0 4YeJOBEeKa COKpAllaeTCsi PUTMHYHO B
COCTOSIHMM TIOKOsI ¢ yacToToi 60—70 ynapoB B MUHYTY.

[lepron, KOTOpBIM BKIIOYAeT OJHO COKpallleHHe M TOcleaylolliee pacciadiieHue,
COCTaBIIsICT cepOeunsiti yuxi. Yacrota cokpamienuit Boiiie 90 ynapoB Ha3bIBaeTCsl TaXUKapAueH,
a Hmwke 60 — Opamukapaueit. [Ipu yactoTe cokpamienus cepamna /0 ymapoB B MUHYTY MOJIHBIN
IIUKJI CepACUHON AesaTenpHoCcTH npoaonkaercs 0,8—0,86 c.

CoxkpallieHre cepJIeuHOl MBIIIIBI Ha3bIBACTCS CUCMOJION, pacCiiablieHue — Ouacmoioll.
Cepneunblii IMKJI MMeET TpU (a3bl: CUCTOJBI MPEICEpIui, CUCTOJIBI HKETyJOUYKOB U OOIIYIO
nay3y Hagamom kaxaoro HuKIIa CUuTaeTcs cucmona npedcepouti, Ipoa0KUTEILHOCT KOTOPOU
0,1—0,16 c¢. Bo BpeMs CHCTOJBI B MNPEACEPAUSX IOBBIINIACTCS JAaBJICHHE, YTO BEACT K
BBIOPACBIBAaHUIO KPOBU B kemymouku. [locienHue B 3TOT MOMEHT paccialiieHbl, CTBOPKHU
aTPUOBEHTPUKYIISIPHBIX KJIAIIAaHOB CBUCAIOT U KPOBb CBOOOJHO MEPEXOAUT M3 Mpeacepauil B
KEITYTOUKH.

[locne oOKOHYaHUS CHCTOJNBI MPEACEPAN HAYUHACTCS  CUCMONA  HCEeNYOOUKO8
npoaospkuTenbHocThio 0,3 ¢. Bo BpeMsi CHUCTOIBI JKETyI0UKOB MpecepaAns YKe pacciadlieHbl.
Kak u npeacepnus, 06a xemyqouka — MpaBblil U JIEBBIH — COKPAIAOTCs OJHOBPEMEHHO.

Cucrona >KelylOYKOB HAUMHACTCd C COKpALIeHUH WX BOJIOKOH, BO3HHUKIIETO B
pe3yiabTaTe pacnpoCTpaHEeHUs! BO30YXAEHUS 110 MUOKapy. DTOT MeproJ KOpoTKuil. B naHHbIM
MOMEHT JaBJICHME B IIOJIOCTAX JKEIYyIOYKOB emle He moBblmaercd. OHO HauyMHAeT pe3Ko
BO3pacTaTh, KOrjJa BO30YJMMOCTBIO OXBAThIBAIOTCS BCE BOJIOKHA, M JIOCTUTA€T B JIEBOM
npencepaun 7/0—90 mm pr. crT., a B npaBoM — 15—20 mm prt. cT. B pe3ynbraTe moBbIIEHHS
BHYTPHIKEIIYI0UKOBOTO [JaBJICHUSI aTPUOBEHTPHUKYIISIPHBbIE KIalaHbl ObICTPO 3aKpbIBaioTCs. B
TOT MOMEHT MOJYJIYHHbIE KJamaHbl TOXE elle 3aKPbIThl U IOJIOCTh JKEIyI0YKa OCTAaeTCs
3aMKHYTOH; 00bEM KpPOBHU B HEM IOCTOSIHHBIM. B0o30yxj1eHue MBIIIEYHBIX BOJOKOH MHUOKapia
MPUBOJUT K BO3PACTAHMIO JIABJICHUS KPOBHU B JKEIyHAOUYKaX M YBEIMYCHUIO B HUX HANPSKEHHUS.
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[losiBneHue cepaeyHoro Toiauka B V JIEBOM MexpeOepbe OOYCIOBICHO TEM, 4YTO IpHU
MIOBBIIICHUH HANPSHKEHNUS MHOKap/a JIEBBIN KellyJ0ueK (cep/ama) MpUHIMAET OKPYTIYIo GopMy
Y TIPOM3BOIHUT yJap O BHYTPEHHIOIO MTOBEPXHOCTh IPYTHOM KIETKH.

Ecin naBneHne KpoBH B KENyJOYKaX MPEBHIIACT JaBICHHE B AOPTE€ W JIETOYHOM
apTepuu, TOJYITYHHBIE KIAMaHbl OTKPBIBAIOTCSA, WX CTBOPKH MPWKUMAIOTCS K BHYTPECHHHUM
CTeHKaM U Hactynaet nepuoo usenanus (0,25 ¢). B Hayane neprosa n3rHaHus AaBJicHUE KPOBH B
MIOJIOCTH JKEITYIOYKOB TPOJIOJDKACT YBEIWYMBATHCA M Jnocturaer npumepHo 130 MM pr. cT. B
JeBOM U 25 MM PT. CT. B mpaBoM. B pesynbpTrare 3TOro KpoBb OBICTPO BBITEKAET B A0PTY H
JIETOYHBIN CTBOJI, OOBEM JKEIIYJI0YKOB OBICTPO YMEHBINAETCS. DTO haza ObICmpo2o U3CHAHUAL.
[Tocnme OTKpPBITHS TOJYIYHHBIX KJIAllaHOB BBIOPOC KPOBHM W3 TOJOCTH CEpALla 3aMeIseTcs,
COKpallleHuEe MUOKap/a >KeIyJOUYKOB OclladeBaeT W HacTymaeT ¢hasa meonenno2o uzeHanus. C
Ma/ICHUEM JIaBJICHUS TIOJMYIIYHHBIE KJIAallaHbl 3aKPBIBAIOTCS, 3aTPYIHSSI OOpATHBIN TOK KPOBH U3
AOPTHI U JICTOYHOHN apTepHu, MHOKAap]I KEITyTJOYKOB HAaYWHAET paccialdnsaTbes. CHOBa HacTymaeT
KOPOTKHH TIepHoja, BO BpeMs KOTOPOTO €Ile 3aKpBIThl KJIANMaHbl aOpThl U HE OTKPBITHI
aTPUOBEHTPUKYISIpHBIE. EcCiin ke naBieHWe B JKemydodkax OyneT HEMHOTO MEHbINE, YeM B
MPEICepAnsIX, TOTAAa PACKPBIBAIOTCS aTPHOBEHTPUKYJSIPHBIE KIAMaHbl M TPOWCXOJHT
HATIOJJHEHHE KPOBBIO KEIyJOYKOB, KOTOpasi CHOBa OyJeT BHIOPOIICHA B OYEPEIHOM IHKIE, U
HACTyIaeT JMacTojia BCero cepana. Jluacrona mpoOAOIDKAeTCs 0 OYEPEeTHOW CHCTOJIBI
npeacepauii. Ota (asa HassiBaeTcs oowei naysou (0,4 ¢). 3aTeM UK CepACUHOMN ACATETLHOCTH
MTOBTOPSIETCS.

QJIEKTPHYECKUE SBJEHUA B CEPAIUE. JJEKTPOKAPJIUOTPAMMA. IlosBienue
ANIEKTPUYECKUX TOTEHLHAJIOB B CEPACYHOM MBIIIIE CBSI3aHO C JBUKEHHEM HOHOB Uepe3
KJIETOUHYI0 MeMOpaHy. OCHOBHYIO POJIb ITPU 3TOM UI'PArOT KaTHOHBI HATPHUS U Kanus. M3BecTHO,
YTO BHYTPH KJIETKM Kalus 3HAUYUTEIbHO OOJbIIe, YeM B OKOJOKIETOYHOW IKUAKOCTH,
KOHLIEHTpAllMs  BHYTPUKJIETOYHOTO  HATpHUsi, HA000pPOT, 3HAUYUTEIHHO MEHbIIE, YeM
OKOJIOKJIETOYHOTO. B cOCTOSIHMM TOKOS HapyXHasi MOBEPXHOCTh KIETKM MHOKapAa HMeeT
MOJIOKUTETIbHBIA 3apsAll B pe3y/lbTare NepeBeca KaTUOHOB HATPUsS; BHYTPEHHSSI MOBEPXHOCTD
KJIETOYHOM MeMOpaHbl MMEET OTPHILATEIbHBIA 3apsii B CBSI3M C MEPEBECOM BHYTPU KIIETKU
aanoHoB (C1°, HCO73 u np.). B 3TuX ycnoBusx KieTka moJisipu3oBaHa. [1o BIMssHIEM BHEITHETO
AIIEKTPUYECKOTO0 HMITyJbCa KIIETOUYHas MeMOpaHa CTAHOBUTCS IMPOHUIAEMOM IJii KaTHOHOB
HATpUsl, KOTOpPbIE HAIPABIIAIOTCS BHYTPh KJIETKH, M MEPEHOCUT TyAa CBOW IOJOKUTEIbHbIN
3apsa. HapyxHas mOBepXHOCTh JAHHOTO y4acTKa KIETKU MPUOOpeTaeT OTpULlaTeIbHbBIN 3aps B
CBS3M C IEpPEBECOM TaM AaHUOHOB. DTOT MpOIECC HA3bIBACTCS OenoisApuzayueli M CBS3aH C
noteHnuanoMm jeiictBust (puc. 99). Ckopo Bcs HapyKHas IOBEPXHOCTb KIETKH CHOBa
MpHOOpeTaeT OTPULIATEIbHBIA 3apsiji, a BHYTPEHHSAS — IMOJIOKUTEIbHBIA. TakuMm oOpa3om,
MIPOUCXOTUT obpamuas noaapuzayus. Ecau BBIXOA Kallusg U3 KJIETKH MPEBbIIIAeT NOCTYIJICHHE
HATpUsl B KIETKY, TOTJa HapyXHasi MOBEPXHOCTh MEMOpaHbl CHOBA MOCTENEHHO MpUOOpeTaeT
MOJIOKUTETbHBIA  3apsifi, a BHYTPEHHAS — OTpPUILIATENbHBIA. ODTOT TPOIECC Ha3bIBAETCSA
penonapuzayuel. BplenepeyncieHHbIe MPOIECChl TPOUCXOIAT BO BpeMs cucToibl. Eciau Bes
Hapy)XHasl TOBEPXHOCTh CHOBa MPHOOpETaeT TMOJOKHUTENbHBIA 3apsii, a BHYTPEHHAA —
OTPHULIATENIbHBIA, TO 3TO COOTBETCTBYET JuacToyie. Bo Bpems IUacTosibl MPOUCXOIST
MOCTETIeHHbIE 00OpaTHBIC JBIKEHUS MOHOB KAl U HATPHS, KOTOPhIE MO BIUSIOT Ha 3apsi
KIIETKH, TOCKOJIbKY HWOHBI HATpUsl BBIXOIAT W3 KIETKH, a HMOHBI Kalius BXOASIT B Hee
OJTHOBPEMEHHO. DTH MPOLIECCH YPaBHOBEIINBAIOT IPYT Jpyra.

BelieHa3zBanHble  TPOIECCHI OTHOCATCA K BO30YXKJIEHHIO €IMHUYHOTO MBIIIEYHOTO
BOJIOKHA MHOKapja. BO3HHKHYB IpH JAeNOJSpU3allMM, HMITYJIbC BBI3BIBAET BO30YXKIAEHUE
COCEJHUX Y4aCTKOB MHOKap/a, KOTOPOE MOCTENEHHO OXBAaTHIBAET BECh MHUOKAp/I, U Pa3BUBAETCS
[0 THUMY LENHOW peakuuu. Bo3OyxkaeHue cepiala HauyMHAETCS B CHUHYCHOM Yy3ie. 3aTeM OT
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CHHYCHOTO y3Jla TPOIecC BO3OYKICHHUS PACIPOCTPAHSACTCS Ha MPEICEpAUs IO TMPEACEPIHBIM
npoBogsammuM mytsMm. OT mpeacepauii OHO HWAET K aTPUOBEHTPUKYISIPHOMY Y31y, TJe
MIPOUCXOUT 33JeP)KKa HMMITYJIbca B CBS3H C €ro 0ojiee MEJICHHBIM IPOBEJACHHUEM B 3TOM
ygactke. OOOTHYB aTpHOBEHTPUKYJISIPHOE COCAMHCHHE, BO30YKICHHE IEPEXOJUT Ha CTBOJ
myuyka ['mca, a 3aTeM Ha €ro pa3BETBICHHEC — HA NPaBYIO W JIEBYO HOXKH. [locnemnue
00pa3yroT ceTh BOJIOKOH [IypKuHE, KOTOPBIE IMUPOKO aHACTOMO3UPYIOT JIPYT C IPYTOM.

Onexmpokapouoepamma  (OKI)  mpexacraBmsier  cob0W  3amuCh  CyMMapHOTO
AIEKTPUIECKOTO TIOTEHITHANIA, TIOSIBUBIIETOCS IPU BO30YXKJICHUN MHOKECTBA MHOKAPIUATbHBIX
KJIETOK, @ METOJ1 MCCJIEIOBAHMSI Ha3bIBACTCS 91eKMPOKaApouozpaguel.

Jia peructpauu OKI' y yenoBeka NPUMEHSIOT TPU CTaHJIAPTHBIX OUIOJIIPHBIX
OTBEJICHUSI — PACIIOJIOKEHHNE DJIEKTPOJIOB Ha MOBEPXHOCTH Tena. llepBoe oTBemeHme — Ha
IIPaBOM U JIEBOM pyKax, BTOPO€ — Ha MPABOM PYKE W JIEBOM HOTE, TPEThE — HA JIEBOM PYyKE H
neBoit Hore. Kpome cTaHIapTHRIX OTBEICHUH, IIPUMEHSIOT OTBEICHUS OT JIPYTHX TOYCK IPYIHON
KIETKA B OOJAcCTH pACIOJIOKCHHS CEpAla, a TaKKe OJIHOTOJIOCHBIC, WM YHHUITOJISIPHBIC,
OTBEJICHUS.

TunoBass OKI' denmoBeka COCTOMT W3 TNATH TOJOKHUTEIBHBIX W OTPUIATEIBHBIX
KoJieOaHUN — 3)01y06, COOTBETCTBYIOIIUX MUKy CEepAeYHOUN nesTenpbHOCTH. X 00o03HadaroT
naruHckumu OykBamu P, Q, R, S, T, a rpymubie otBeneHus (nepukapauanbusie) - V (Vi, V2 V3,
V4, Vs, Ve). Tpu 3y6ma (P, R, T) nanpasiensl BBepx (MOJI0KHUTENbHBIE 3yO1IbI), a fBa (Q, S) —
BHM3 (oTpumarenbHblie 3yOmbl). 3yOer; P oTpakaer mepuoa BO3OYXKIEHHUS MPEICEpaAHi,
npoaomkutenbHocTh ero paBHa 0,08—0,1 c. Cerment P - Q cOOTBETCTBYET MPOBEACHUIO
BO3OYXKICHHSI depe3 MpeicepAHO-KEITyA0UKOBBIA Yy3en K kenynoukam. OH mpojospkaercs
0,12—0,20 c. 3ybenr Q oTpakaeT IEMOIAPHU3AIUI0 MEAOKEITYI0UYKOBON meperopoaku. 3yoderr R
— cambriil Beicokuit B DK, oH mipencraBisieT co00# ASTOIIPU3AINIO BEPXYIITKUA CepIia, 3aHEH
u OOKOBOHM CTEHOK KelyJoukoB. 3yOelnl S oTpakaeT oxBaT BO30YXKJICHHEM OCHOBaHUS
xKenynoukoB, 3yoenn T — mporecc ObIcTpolt pernossipu3anuu kenynoukoB. Kommeke QRS
COBITQJIAaeT ¢ pemnossipu3anueit npeacepauii. Ero npogomkutenbrocth cocraBmser 0,06—0,1 c.
Kommiekc QRST o0ycnoBieH MosBICHHMEM W pacHpOCTpaHEHHEM BO30YXKICHHUS B MHOKap.e
KEIYIOYKOB,  IOATOMY  €ro  Ha3blBalOT  JKEIYJOYKO-BBIM  KoMIUiekcoM.  OOmas
npoaospkutenbHOCTh QRST  mpubmmsutensHo paBHa 0,36 c. YcioBHas JMHUS, KOTOpas
coenuusier nBe Touku OKI' ¢ Haubonbleil pa3HOCTbIO MOTEHIMAIOB, HA3bIBAETCS
AIIEKTPUYECKOM OCBIO CepIIa.

DOnekTpokapauorpadus B AMAarHOCTUKE 3a00NeBaHUIl cepiala JaeT BO3MOXKHOCTH
JIeTabHO MCCIEA0BAaTh U3MEHEHUS CEPJICUHOTO PUTMa, BOSHUKHOBEHHUE JIOTIOJTHUTEIHLHOTO 0Yara
BO3OYXKICHHSI TPHU MOSBICHUH SKCTPACHCTOJI, HAPYIIEHHE IMPOBOJUMOCTH BO30YKIEHUS IO
MIPOBOJIAIIEH CUCTEME CEep/lla, UIIEeMUI0, MH(APKT MUOKapAa.

4. NnumiocTpaTHBHBIN MaTepUaJ:

-Tpe3eHTallUs JIEKIIMOHHOTO MaTepuaa;

-TJIaKaThl IO TEME 3aHSTHS,

-pa3aTouHbIi MaTepuan (TaOIHIIbl, CXeMbl, UWILTIOCTPAIIUN ).
S.JIntepatypa npunoxenue Nel

6.KonTposabHbIe BOnpockl (00paTHasi CBSA3b):

1. HazoBuTe CTpyKTYpHO-(DYHKIIMOHATEHBIE 0COOCHHOCTH MBILIIEYHOM TKaHU cepaia’?
2. I'paHuIsl cep/iiia U ero MPOeKINN Ha TPYIHYIO KIeTKy?

3. HazoBute 0coOOEHHOCTH CTpOEHHUS Kamep cepra’?

4. Yro BbI 3HaeTE O MPOBOJAILEH cucTeMe cepaia?

5. Pacckaxute 0 (PM3HOTOTHUECKUX CBOMCTBAX CEPACYHOM MBIIIIII?
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Jlekmus Ne7

1. Tema: [TapameTpsl reMOTUHAMHKH.

2. Heab: M3y4nTh OCHOBHBIE MPOILIECCH TEMOIMHAMUKH U AaTh XapaKTEPUCTUKY UCCIICAOBAHUSIM
apTEpUAIBHOTO JIABJICHUS H MTYJbCA.

3. Te3ucsl Jekuun

JIBIDKEHUE KpPOBH TIO CEpIACYHO-COCYIUCTOH CHCTEME OIpeNeNsIeTcsl IpOoIeccaMu
TeMOJMHAMHUKH, KOTOPBIE OTPAXKAIOT (PU3MUYECKHE SBICHHS JBWKCHUS KHUIKOCTH B 3aMKHYTBIX
cocymax. I'eMommHammka ompeznensiercs OByMs (akropaMu: IaBIeHHMEM Ha JKHIKOCTh U
COIIPOTHUBIIEHUEM, UCTIBITHIBAEMBIM IIPH TPEHUU O CTEHKU COCYJIOB M BUXPEBBIX JBMKCHHSX.

Curot, oOpa3yrorieil JaBiaeHHE B COCYIAUCTON CHUCTEME, SIBISETCS cepaie. Y B3pOCoro
YeJIOBeKa B COCYIHMCTYIO CHCTEMY IIPU KaXKI0M COKpallleHuH cepana BeiopaceiBaeTcst 60—70 Mo
KpoBU (cucTonnyeckuii 00beM) uinn 4—>5 j1/MuH (MUHYTHBIM 00beM). Cuna, IBHXKYIIast KPOBb,
— Pa3HOCTh [ABJICHWH, BO3HHMKAIOIIAs B Hadalle W B KOHIE TPYOKH. JIBVIKEHHE KPOBH IIO
COCYIUCTON CHUCTeME HOCHT JIAMHHAPHBIN Xapaktep (ABMKEHHE KPOBU OTICIBHBIMU CIIOSMHU
napajuieTIbHO ocu cocyna). IIpu 3TOM cIo#l, mMpuieraromii K CTEHKE COCy/a, MPaKTUYECKH
OCTAeTCs] HEMOABMXKHBIM, I10 CJIOK0 CKOJIB3UT BTOPOH, IO BTOPOMY — TPETHH U T. 1. POpMEHHBIE
AIIEMEHTHI KPOBHU COCTABIISIOT IIEHTPAJIBHBIN OCEBOH IMOTOK; TIa3Ma JBIKETCS OJIMKE K CTCHKAM.
W3BecTHO, YTO YeM MEHBIIE JAUaMETp CoCyaa, TeM OJIMKE paclioyiaraloTcs IEHTPaIbHbBIE CIIOH
KPOBH K CTEHKaM M TeM OO0JIblIE TOPMOKEHHE. DTO 03HAYAET, YTO B MEJIKUX COCyIaX CKOPOCTb
KpOBOTOKa HWXE, YeM B KPYIHBIX. Tak, B aopTe oHa cocraBiser S50 cm/c, B aprepusx — 30, B
kamuisipax — 0,5—1,0, Benax — 5—14, B monoii Bene — 20 cm/c.

Kpome namMuHapHOro, B COCYAUCTONW CHUCTEME CYIIECTBYET TypOYJIEHTHOE JaBJIEHUE C
XapaKTepHBIM 3aBUXpEHUEM KpoBU. Ee 4acTHIbl IBUXKYTCS HE TOJIBKO NapaJuleiIbHO OCU COCY/a,
HO W NEpPHEHAUKYIApHO eil. OCHOBHAas KMHETWYecKas SHEpPrus, HeoOXoaumas IJIsi ABMKCHMS
KpPOBH, JlaeTcs CepAlleM BO BpeMs cucToJibl. OJHAa 4acTh SHEPruM UAET Ha NPOTaJKUBaHHE
KPOBH, JIpyras — IMPEBPaIIAETCs] B NOTEHIMAIbHYIO, KOTOpas Heo0X0AuMa JUlsl PacTsHKEHUS BO
BpPEMsI CUCTOJIbI CTEHOK aOpPThl, KPYIHBIX U CPEJHHMX COCYIOB. Bo Bpems nuactoiibl SHEprus
CTEHOK aOpThl U COCYJOB MEPEXOAUT B KHUHETHYECKYIO, CIIOCOOCTBYSI JBUKEHHMIO KPOBM IO
cocyJiaMm.

Cocyzpl CIOCOOHBI TakKe AaKTMBHO pearupoBaTb Ha M3MEHEHUS B HHUX KpPOBSHOIO
napieHus. [Ipy MOBBILICHUM [aBJIEHUsS TJIaJKUE MBIl CTEHOK COKPAIIAOTCA U JAUAMETP
cocyqI0B yMeHbInaeTcs. Takum oO6pa3zoM, MyabCUPYIOIUN TOK KpPOBH, O1arogapsi 0COOEHHOCTAM
aopThl U KPYIHBIX COCY/IOB, BBIPABHUBAETCS U CTAHOBUTCS OTHOCUTEIBHO OecrpepbIBHBIM. B
HOpME OTTOK KPOBM OT CEp/illa COOTBETCTBYET €€ IMPUTOKY. DTO O3HAYAET, YTO 0OBEM KPOBH,
IPOTEKAIOIIUN 3a €JUHUILy BPEMEHHM Yepe3 BCI apTepUalbHYI0 U BCIO BEHO3HYIO CHUCTEMBI
00JIBIIIOrO ¥ MAJIOr0 KPYroB KpOBOOOpAILleH!s!, OIMHAKOB.

CKopocTb KPOBOTOKA B COCYAUCTOM PYCIIe pa3Has U 3aBUCUT OT 0OLIEei CyMMBbI IIOLIa U
IIPOCBETOB COCY/IOB 3TOr0 KainOpa Ha JaHHOM ydacTke Tena. HanMeHblliee ceueHue y aopThl, a
CKOpOCTh JIBIDKEHUSI KpOBH B Hell camas Oousbinas — 50—70 cm/c. Hanbonbieit cymmapHoii
IUTIOIIA/IbI0 TIONEPEYHOT0 ceueHus obmanaroT kanwuisipel — B 800 pa3 Gosblile, YeM y aopThl.
COOTBETCTBEHHO U CKOPOCTh KpoBU B HUX okoJio 0,05 cm/c. B aprepusix ona cocrasnsier 20—40
cm/c, B aprepuo-nax — 0,5 cm/c.

VYpoBeHb apmepuanvro2o Oasnenus COCTOUT U3 TpeX IJIaBHBIX (PaKTOpPOB, TAKUX, Kak
HarHeTamoIas cuia cepiua, nepudepruuecKkoe COMPOTUBIEHUE COCYAOB, 00bEM M BS3KOCTb
kpoBH. OJTHaKO TJIaBHBIM U3 HUX sBIsETCs padota cepaua. [Ipu kaxmoil cuctoie u auacroie B
apTepusx KpOBsiHOE JaBiieHHe KoseOnetcs. IlogbeM ero Bo BpeMsi CHUCTOJIBI XapaKTepH3yeTcs
KaK CHCTOJMYecKoe (MakcHUMaibHOE) naaBieHue. [lageHue naBieHUsT BO BpeMs JAHUACTOJIBI
COOTBETCTBYET JMACTOJIMYECKOMY (MHHMMaJbHOMY) JaBieHuio. Ero BenmuunHa 3aBHCHUT



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTIK KazakcTaH MeguumMHa akagemuscol» AK AO «IOxHo-Ka3zaxcTaHCKas MEOAUUMHCKAS aKkafemMust»
Kadenpa mopdoduznonorun 42/11
JIEeKIIMOHHBII KOMILIEKC 21ctp. u3 47

TJIABHBIM 00pa3oM OT Mepu]eprHuecKoro COMPOTHBICHUS KPOBOTOKY M HYaCTOTHI CEPACYHBIX
COKpamieHuil. PasHHIly MEXIy CHUCTOJMYECKHM W JIHACTOJIMYECKAM [AaBJICHHUEM HAa3bIBAIOT
ny1bCO8bIM OABNEHUEM.

[loBbllIeHNE apTEepHaIbHOTO JAaBJICHUS 10 CPAaBHEHHIO C HOPMOW Ha3bIBaeTCA
apmepuanvbHou eunepmensueti, TOHWKEHUE — apmepuanbHOU UNomeH3uel.

Ilepughepuueckoe conpomugienue — 3TO BTOPOH (AKTOP, KOTOPBIA OIpEAEIsIeT
JABJICHUE U 3aBUCUT OT AMAMETPA MEJIKUX apTepuil U apTepuoi. V3meHnenue npocsera aprepuit
BEJIET COOTBETCTBEHHO K TIOBBIIIEHHIO CHCTOJMYECKOTO M JIHACTOJIMYECKOTO IaBIICHHS,
YXYALIEHUIO0 MECTHOTO KPOBOOOpAIIEHUSI.

Obvem u 6a3kocmv Kposu — TpeTUH (akTop, OT KOTOPOro 3aBUCUT YpPOBEHb
apTEepUaANbHOTO JIaBJICHHSA. 3HAYUTEIbHAs KpPOBOIMOTEPS BEAET K CHW)KCHHUIO KPOBSHOTO
JaBIICHHSI, a TIepesTMBaHNe OOJIBIIOTO KOJIMYECTBA KPOBH TOBBIIIACT apTEPUAITBHOE TaBJICHHE.

BenmumHa apTepuanbHOTO JaBJICHHS 3aBHCHT M OT Bo3pacta. Y JeTeill apTepuanbHOe
JaBJICHUE HUKE, €M Y B3POCIIBIX, TIOTOMY YTO CTEHKH COCYIOB 00JIee AIaCTHYHBI.

B HOpMe cucTonmueckoe (MakCHMaBHOE) JaBJICHHE Y 37I0POBOTO YEJIOBEKA COCTABIISET
110—120 mmM pr. cT., a tuacTomveckoe (MuHIMaibHOE) — 70—80 MM pT. CT.

BennunHa KpOBSHOTO [JaBIEHUS CIY)KUT BaXHOM XapaKTEPUCTUKOW JEATEIbHOCTH
CEPACYHO-COCYTUCTON CUCTEMBI.

KpoBsiHoe maBieHHE OMpEAesioT ABYMs CHocoO0amu: NPsMbIM (KpOBaBBIM), KOTOPBIU
IPUMEHSETCS B SKCIEPUMEHTAaX Ha >KUBOTHBIX, U KOCBEHHBIM (OECKPOBHBIM), C IOMOILBIO
curmomanomerpa PuBa-Pouun u mpociymmBaHuEM COCYIMCTBIX 3BYKOB B apTepUM HHKE
mamxkeTsl (Meton U. C. KopoTkoga).

Ilon myrbcom NOHMMAIOT MEpHOAMUYECKHE KOJEOAHUs CTEHKH COCYOB, CBSI3aHHBIE C
JVMHAMUKON MX KPOBEHANOJIHEHUS M JaBJIECHUS B HUX Ha MPOTSKEHUU OJHOIO CEpIACHHOTO
LUKIa. B MOMEHT M3rHaHus KpoBM M3 Cep/lla JaBJICHHUE B aOpTe MOBBILIIAETCS U BOJIHA ITOTO
JIABJICHUs] PACIpPOCTPAHAETCS BAOJIb apTepUil 10 KalWUISIPOB, I'Zie IYJIbCOBas BOJIHA yracaer.
COOTBETCTBEHHO  IYJbCUPYIOIUUM M3MEHEHHUSM JaBJIEHHsS IYJIbCUPYIOLIUH  Xapakrep
npuoOpeTaeT M JBM)KEHHUE KPOBU IO apTEpHsIM: YCKOPEHHE KPOBOTOKA BO BpEMs CUCTOJBI U
3aMeJICHHE BO BpeMs AMACTOJbl. AMIUIMTY/A MyJIbCOBOW BOJIHBI 3aTUXAET IO Mepe JABUKCHMS
oT ueHTpa K nepudepun. CKopocTh pacnpoCTpaHEHHs IyJbCOBOM BOJIHBI B aOpTE UEJIOBEKA
coctasiser 5,5—8,0 m/c, B kpynHbIX apTepusix — 6,0—9,5 m/c.

Ilynbc MOXHO OMNpeneNnaTh HENOCPEACTBEHHBIM IPOIIYNbIBAHHEM Yepe3 KOXY
NyJAbCUPYIOLIEH apTepun (BUCOYHOM, TyueBOM, ThIIIbHOM apTepuu CTOIBI U Jp.). B kinHuKe npu
HCCIIEIOBAaHUM My/bca OOpallaloT BHUMAHHUE HA CIEIYIOUIME €ro CBOMCTBA: 4acTOTy, PUTM,
HanpsDKeHHe, HallOJHEHUe, BEIMUUHY U (hopMy MYJIbCOBOM BOJIHBL. B HOpMe YMCIIO IMylIbCOBBIX
kojnebanuii B 1 MuH y B3pocioro yenoBeka cocraBisieT /0—80 yaapoB. YMeHbIIEHHE YaCTOTHI
MyJbCa Ha3bIBaCTCA Opaoukapoueti, ydauleHHUe — maxuxkapouei. YacTora mynbca 3aBUCUT OT
0J1a, BO3pacTa, (pU3MYECKOW Harpys3KH, TEeMIIepaTypbl Tena U ap. PUTM mynbca onpenensercs
NeATeNbHOCThIO CepAlla MU ObIBa€T PUTMUYHBIM M apUTMUYHBIM. Hanpsscenue nynvca
XapaKTepU3yeTcsl CUJION, KOTOPYIO Hal0 MPHIOKUTb, YTOOBI CAABUTH apTEpUIO IO IOJHOTO
UCYE3HOBEHMsI Mynbca. Hanonnenue — 3TO CTENEHb M3MEHEHUS OO0beMa apTepHH,
yCcTaHaBlIMBaeMas 1O CWJIe MyIbcoBOro yaapa. Jlis OoJiee AeTalbHOTO M3Y4eHHUs IyJbca
ucrnoib3yoT churmodad. Kpupas, mnomydeHHas mNpU 3anucCH  IMyJIbCOBBIX KOJeOaHHIA,
Ha3piBaeTcss curmorpamMmoil. Ha cdurmorpamme aopTel M KPYHHBIX apTepUil pa3inuyaroT
HayalbHbI pe3kuil MmoabeM KpUBOW — auaxkpomy. DTOT TOIBEM CBS3aH C OTKPHITHEM
MOJTYJTYHHBIX KJIALIAHOB, KOTJ[a KPOBb C CHJION BBITAJKUBACTCS B AOPTY U PACTATUBAET €€ CTEHKH.
Cnan mynabcoBOM KpHUBOM HasbIBaeTcs kamakpomou. OHa BO3HUKAeT B KOHIIE CHCTOJIBI
KeNyJJ0uKa, KOI/ia JaBjeHue B HeM HauuHaeT najaath. [lyabcupyromuil xapaktep KpOBH UMEET
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00JIBIII0€ 3HAYCHHUE JUTSI PETYIISIIIANA KPOBOOOPAIIICHHUS B IIETIOM.
4. WiuniocTpaTuBHBINA MaTepua:

-Ipe3eHTalus JEKIIMOHHOTO MaTepuaa;

-IJIaKaThI 110 TEME 3aHATHS;

-pa3aaTovHbIi MaTepHal (TaOIUIIbl, CXeMbI, HILTIOCTPALIMH).
S.JIuteparypa npuiioxenue Nel

6.KonTposbHbIe BONPochl (00paTHasi CBA3b):

1. PacckaxuTe 00 OCHOBHBIX ITpOLIecCax FreMOIMHAMUKN?

2. Oxapakrepu3yiiTe apTeprualibHOE JaBIICHUE, ITYJIbC?

Jlexuust Ne8

1. Tema: CTpykTypHO-(QYHKIIMOHATbHAS OpPTaHU3AIIMS JIBIXaTeIbHON CHCTEMBI.

2. IleJsib: M3YYUTH OCOOEHHOCTH JIBIXaTEIbHON CHCTEMBI M OCHOBHBIE O0OBEMBI JIETKUX.
3. Te3ucs! Jekuuu

JlpixaTenpHas cucteMa OOBETUHSET OpPraHbl, KOTOPHIE BBHITIOJHSIOT BO3JIYXOHOCHYIO
(monocTe pra, HOCOIJIOTKA, TOPTaHb, Tpaxes, OpOHXW) U AbIXaTeNbHYIO, WM Tra3000MEHHYIO
(;terkue), pyHKUIUN.

OcHoBHas (hYHKIIUS OPTAHOB JIbIXaHUsI — OOecTeueHrne ra3000MeHa MEeXTy BO3AYXOM U
KpOBbIO IyTeM nuddy3un KUCIopoaa M YrJIEKHCIIOro ra3a 4epe3 CTEHKH JIETOUHBIX ajlbBEOJ B
KpOBEHOCHbIe Kamwuisipbl. Kpome Toro, opransl AbIXaHHsS Y4acTBYIOT B 3BYKOOOpPa30BaHMU,
OTIpeJIeNIieHUH 3araxa, BbIpa0OTKE HEKOTOPBIX TOPMOHOMOJOOHBIX BEIIECTB, B JIUMUJHOM H
BOJTHO-COJIEBOM OOMEHE, B MOAJEpKaHUU UIMMYHUTETA OpraHu3Ma.

B BO3IYyXOHOCHBIX MyTAX MPOUCXOAMT OYMILEHUE, YBIAXHEHHE, COTPEBaHUE
BJIBIXaeMOTO BO3/AyXa, a TaKKe BOCIPHUATHE 3amaxa, TEMIEPaTypHBIX U MEXaHMYECKUX
pazapakuTesne.

XapakTepHOll OCOOEHHOCTBIO CTPOCHHUS JbIXaTelIbHBIX IyTeH SABIAETCS HAIUYUE
XpAIIEBOM OCHOBBI B HMX CTEHKaX, B pe3ylpTaTe 4Yero OHU HEe chajgaroTcs. BHyTpeHHss
MOBEPXHOCTh JbIXaTENbHBIX MyTEH MOKPHITA CIU3UCTOM OOOJOYKON, KOTOpas BbICTJIAHA
MepLAaTeIbHbIM SMUTEINEM U COACPKUT 3HAUUTEIbHOE KOJTMYECTBO KEJIe3, BBIICISIIOLIUX CIU3b.
PecHnuku snuTenMalNbHBIX KIETOK, JBUTAsiCh NMPOTHB BETPA, BBIBOIAT HAPYKY BMECTE CO
CJIM3BI0 U HHOPOIHBIE Tela.

KuzHenesTenbHOCTh KUBOTO OpraHu3Ma CBs3aHa ¢ noryonieHneM UM Oz U BbIICICHUEM
COz. TlosTOMy B MOHSITHE «IbIXaHUE» BXOJAT BCE MPOIECCHI, CBsI3aHHBIE C MocTaBkoi Oz u3
BHEIITHEH cpe/ibl BHYTPb KiIeTKU U BbiAeneHueM CO2 U3 KIETKU B OKPY>KAIOIIYIO CpEy.

VY YenoBeka pa3nuyaroT JbixaHue: 1) BHyTpeHHee (KJIETOYHOE, TKAHEBOE); 2) TPAHCIOPT
ra3oB KpOBBIO WJIM JPYTUMH KHIKOCTSIMH Teja; 3) BHemiHee (Jerovynoe). MakTHYeCKHd BOe
3BEHbSl Ta30TPAHCIOPTHOM CHUCTEMBbl OpraHu3Ma, BKJIIOYas pe-TYISITOPHbIE MEXaHHU3MBI,
MPHU3BaHbl 00ECNIEYUTh KOHIIEHTPAIMIO KHCIOPOia B KIETKaX, HEOOXOAUMYIO IS TTOAIEp>KaHus
AKTUBHOCTH JIbIXaTENbHBIX (DEPMEHTOB.

[Iepenoc Oz u3 anbBeossIpHOTO Bo3ayxa B KpoBb U CO2 M3 KpOBU B alIbBEOJISIPHBIM
BO3JIyX MPOUCXOTUT UCKITIOUUTEIBHO myTeM auddy3uun. JIBmwxymieit cunoit nuddysuu spusercs
pasHuna napuuansHoro gasieHus Oz u CO2 mo o6euM CTOpOHAM aJIbBEOJIOKAMMIUIAPHOMN
MeMOpanbl. Kucnopon u yrinekucnslii raz audGyHAUPYIOT uepe3 CJIOH TOHKOW TIIIEHKU
dbochomunuaoB (cypdakraHTa), albBEOJSPHBIA AMHUTENUH, JBE OCHOBHBIE MEMOpaHBHI,
SHAOTENHUH KpOBEHOCHOTO Kamwuisipa. JAuddy3nonHas cmocoOHOCTh JETKUX Ui KHCIOpOJaa
3HAYUTENbHAA. DTO OOYCIOBIEHO OOJBIIUM KOJUYECTBOM allbBEOJ M WX 3HAYUTEIHHOMU
ra3oo00MeHHON TMOBEPXHOCTHIO, a Takke HeOoupmoi TommuHOM (okomo 1  MKM)
AJIbBEOJIOKAMIIIISIPHON MeMOpaHbl. Bpemsi MpOXOXIeHHS KPOBH 4Yepe3 KaMMIIISAPBI JIETKUX
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COCTaBIIIET OKOJIO 1 C, HaNpsDKEHUE Ta30B B apTEPHAIBHON KPOBHU, KOTOPAsi OTTEKAET OT JIETKHX,
MOJTHOCTBIO COOTBETCTBYET MAapUHUATBHOMY [aBJICHHUIO B albBEOJSIPHOM Bo3ayxe. Ecmm
BEHTHJIALMS JIETKMX HEJOCTAaTOYHAas W B ajbBeojiax yBenuumBaercs conepxkanue CO2, TO
ypoBeHb KoHIeHTpauuu COz cpa3y e MOBBIIMIACTCS B KPOBU, YTO NMPHUBOIUT K YJALICHHUIO
JIBIXQHHUS.

B sterkux KpoBb U3 BEHO3HOH IMpeBpaliacTcs B apTepHalibHyIo0, oorartyo O2 u 6emHyI0
COz. AprepuanbHasi KpOBb IOCTYNAeT B TKaHH, T€ B pPe3yjbTaTe OECIPEPHIBHO MPOXOISAIINX
nporieccoB ucnoisib3dyercs O u odpaszyercs CO,. B Tkansx Hanpsokerue Oz OIM3K0 K HYIIO, a
Hanpspkeane CO2 okono 60 mm pr. cr. B pesymbrare paznoctu maBineHuss CO; W3 TKaHU
mupdyHIupyeT B KpoBb, a O2 — B TKaHU. KpoBb CTaHOBUTCS BEHO3HOH U 110 BEHAM MOCTYIAET B
JIeTKHe, TAe UK 00MeHa ra3oB MOBTOPSETCS] BHOBb.

l'a3pl oueHb cnabo pacTBOPSIIOTCS B JKMIKOCTSX. Tak, ToJabko HeOousbmias dacte O2
(oxoso 2 %) pactBopsiercss B miazme, a CO2 — 3—6%. OcHOBHas 4acTh TreMOTJIOOMHA
TPaHCHIOPTHPYETCsI B (pOpME HEMPOYHOTO COSAMHEHHSI TeMOTIIOOMHA, KOTOPHIH COAEPIKUTCS B
SpUTpoITaX. B MOJEKyly 3TOTO AYXaTellb-HOTO MUTMEHTA BXOIT CIeNU(UICCKUN OOk —
2100UH W TIPOCTETHYECKas TPYNIa — 2eM, KOTopas CONEPXKHUT JIByXBaJIEHTHOE Xkeine3o. [lpu
MPUCOEAMHEHUN KHUCJIOpOJa K TEMOTJIOOMHY O00pa3yercsl oxcucemoznobun, a TpH OTAade
KHCTIopoa — ouzoxcueemoznodoun. Hampumep, 1 T remorinoOuHa crocoOeH cBs3ath 1,36 Mt
razoobpazHoro Oz (mpu atmocdepHOM aaBieHWH). Ecim ydectb, 4TO B KpPOBH YETOBEKA
coaepxutcsa okoio 15 % remormoouna, To 100 ma ero kpoBu moryt nepenectu 10 21 mur Oo..
DT0 Tak Ha3bIBaeMasi KUCIOPOOHAs emKocmb Kposu. OKCUTeHalus TeMorjoOuMHa 3aBHCHT OT
napiuaibHoTo AaBiaeHust Oz B cpefie, C KOTOPOl KOHTAKTUPYeT KpoBb. CPOJICTBO TeMOTI00MHA ¢
KHUCJIOPOJIOM U3MEpSIeTCS BEIMYMHOM MapIUalbHOTO MJaBJICHUS KHCIOPOAa, IMPH KOTOPOM
remorsioonH Haceimaetcst Ha 50 % (Pso); ¥ denoBeka B HOpMe OHa cocTaBisieT 26,5 MM prT. CT.
JUI apTepUanbHON KPOBH.

I'emornobun ocobeHHo Jierko coeauusieTcst ¢ yrapusiM razoM CO (okcup yriepoja) ¢
oOpa3oBaHueM KapbOokcucemoenobuna, He crnocoOHoro k mepeHocy Oz. Ero xumuueckoe
cpoactBo k remorsobuny noutu B 300 pa3 Beimie, uem k O;. Tak, npu xoHuentpamuun CO B
Bozayxe, paBHoil 0,1 %, okomo 80 % remormoOMHa KpOBH OKa3bIBa€TCsl B CBSA3UM HE C
KHCIIOPOJIOM, a C YrapHbiM ra3oMm. BcneacTtBue 3TOro B opraHu3Me 4elOBeKa BO3HHKAIOT
CUMITOMBI KHCJIOPOJHOTO ToJiofaHus (pBOTa, ToOJOBHas OoJsib, moTepst co3HaHus). Jlerkas
CTeTeHb OTPABJICHHUS YTrapHbIM ra3oM sBIsieTcss oOpaTumbIM mpoiieccom: CO mocTeneHHO
OTIIEIUISIETCA OT FEMOTJIOONHA U BBIBOJIUTCS MPU JABIXaHUU CBEKUM BO3IYXOM.

[Ipn xonuentpamuu CO, paBHOi 1 %, uepe3 HECKOJIBKO CEKYH]I HACTYIMaeT Tubemb
Opranusma.

VYrinekucnplii Ta3 o0MagaeT CrnocOOHOCTBhIO BCTYHaThb B pa3HbIE XUMUYECKHE CBS3U,
oOpa3ys B TOM 4HCI€ M HECTOHKYIO YrOJbHYIO KHUCIOTy. DTO OOpaTHas peakiusi, KoTopas
3aBUCUT OT mapuuanbHoro gasieHuss CO2 B Bo3ayuiHoH cpeae. OHa pe3Ko yBETUYMBAETCS MO
neiictBueM GepMeHTa Kapboanudpassl, KOTOPIM HAXOTUTCS B dpUTpoIHTax, Kyaa CO2 ObicTpo
mbdynqupyer u3 1iasmbl. Oxono 4/5 yriuekucnoro rasa TpPaHCHOPTHPYETCS B BHIC
rugpokapoonata HCO 3. CsspBannto COz cHocoOCTBYeT  CHUXKEHHE  KHUCJIOTHBIX
0COOCHHOCTEH reMorioOonHa. YTobHasi KUCIOTa B TKAHEBBIX KAMWJUIApaxX pearupyer ¢ HOHaMu
HaTpuss M Kamud, oOpa3ys OukapOonarel (NaHCO3, KHCO3). VYruekucneiif  ras
TPAHCIOPTUPYETCS K JIETKUM B (PU3MUECKH PACTBOPEHHOM BHJIE U B HENPOYHOM XMMHUYECKOM
COEJIMHEHUH B BHUJE KapOOTeMOrjioOHnHa, yroJIbHOW KUCIOTH U OMKapOOHATOB Kallusi M HaTpUs.
Oxoio 70 % ero naxoautcs B miaasme, a 30 % — B spuTpouTax.

KoopnuHupoBaHHBIE COKpAIEHUS JbIXaTENbHBIX MBI OOYCIOBIEHBl PUTMHUYHON
JeATeNbHOCThIO HEHPOHOB JBIXaTEeNIbHOTO LIEHTPA, KOTOPBIA HAXOIUTCS B MIPOJOITOBATOM MO3IE.
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Kpome TOro, K 3BEeHy ammapara peryisludd JAbIXaHHS OTHOCSTCS XEMOPEUENTOPHBIC H
MEXaHOPEIENITOPHBIE CHCTEMBI, 00ECTIeYMBAIOIINE HOPMAJIBHYIO pa0dOTy IBIXaTEIBHOTO IIEHTPa
B COOTBETCTBHH C MOTPEOHOCTSIMH OpraHm3mMa B oOMeHe razoB. K osixamenvhvim Hetiponam
OTHOCSITCSl HEPBHBIC KJICTKU, UMITYJIbCHAS aKTHBHOCTh KOTOPBIX U3MEHSETCS B COOTBETCTBUU C
(azamu IpIXaTeNBHOTO MUKIA. Pa3nmuyaror uncnupamopHule Helporbsl, KOTOPbIE aKTUBHBI TOJIBKO
B (¢asze BIOXa, U IKCHUPAMOpHble, AKTUBHBIC BO BpPEeMs BBIJOXA. AKTHBHOCTH JBIXaTEIbHBIX
HEHPOHOB 3aBHCHUT TaKXe OT WMIIYJbCOB, HCXOJSIIUX OT XEMO-U MEXaHOPEIENTOPOB
IBIXaTeNIbHOW cHUCTeMbl. OCHOBHBIM PETYISITOPOM aKTHBHOCTH IEHTPAIBLHOTO IBIXaTeLHOTO
MexaHu3Ma sBisieTcst addepeHTHas CHUTHaNHM3amMs O Ta30BOM COCTaBE KpOBH, KOTOpas
MOCTyHaeT OT LEHTpaJbHbIX (OynbOapHBIX) U nepudepudyeckux  (apTepUabHbBIX)
XEMOPEIETTOPOB.

['maBHBIA CTHUMYN, KOTOpBIM ympaBiseT IbIXaHHWEM, — BbIicokoe coaepxkanue CO2
(runmepkanHusl) B KpPOBM M B HEKJIETOUYHOHM JKUAKOCTH Mo3ra. Yem cuibHee BO30OYyXKACHUE
OyJIbOApPHBIX XEMO-UYBCTBUTEIIBHBIX CTPYKTYp H apTEePHAIBHBIX XEMOPEIENTOPOB, TEM BBIIIES
MPOUCXOTUT BEHTWISAIMSA. He3HaunTelbHOE BIMSHUE HA PETYISIUI0 JIBIXaHUS OKa3bIBaeT
runokcusi. CTUMYIHpYeT IbIXaHUE COYCTAHWUE THUIICPKAITHUU M THITIOKCHHU; WHTCHCH(PUKAIUS
OKHCITUTEIBHBIX MPOIIECCOB BEJET HE TOJHKO K YBEIMYCHHUIO MOTIIOMIEHHS W3 KPOBU KHCIOPO/Ia,
HO ¥ K BO3PACTaHMIO B HEH YIIIEKUCIIOTO Ta3a M KUCIBIX MTPOYKTOB OOMEHa.

MexaHopenenTopsl IbIXaTeJIbHONH CHCTEMBI, BO-TIEPBBIX, YYaCTBYIOT B PpETYJISIUN
MapaMeTpoB AbIXaTEIbHOTO IUKJIA — PErylsaluy TIyOHHBI BAOXa M €ro MPOJIOJIKUTEIbHOCTH;
BO-BTOPBIX, ATH PEUEHTOPbl SBJISIIOTCS pelenTopaMHu peduieKCOB 3alIUTHOTO XapakTepa —
kanuist. K MexaHopenenTopamM OTHOCSTCS PELENITOPbl PACTSIXKEHUS JIETKUX, WPHUTAHTHBIE,
IOKCTAaJbBEOJISIPHBIE, PELENTOPbl BEPXHUX JbIXaTeNbHBIX NyTed W MPONPUOPELENTOPHI
IbIXaTebHBIX MBI, PenenTopsl pacTsDKEHUS JITKMX HaXOJsATCsl B OCHOBHOM B
[JIaJJKOMBIIIEYHOM CJI0€ CTEHOK TPaXxeoOpOHXUAIBHOIO JIEpEeBa U UyBCTBUTEIbHBI K IaBICHUIO U
pacTspkeHuto. VIpuTaHTHBIE pelenTopbl pachoOkKEeHbl B SMUTEIHAIBHOM U CyO3MUTEINaIbHOM
CIIOSIX CTEHOK BO3JYXOHOCHBIX myTeil. OHHM YYBCTBUTENIbHBI K 4YaCTHUIIAM TIbUIM, CIIU3H,
XMMHUYECKUX BEUIECTB, a TAK)KE pearupyroT Ha pe3Kue M3MeHeHHUs o0bema JIETKUX (CrajeHue).
IOxcTaansBeosipHbIe pelenTOphl JOKAIU3YIOTCS B MHTEPCTULIMU JIETKUX BOJIM3H aJIbBEOJISIPHBIX
KaWUISIpOB W JAal0T Hayajlo HEeMUEIMHU3UPOBAaHHBIM C-BOJIOKHAM, KOTOpble HUAYT B
Onmy>KIaromuii HepB. DTH PEelENTOPbl YyBCTBUTENIbHBI K PSAAY OMOJOTUYECKH aKTUBHBIX BEIECTB
(HUKOTHHY, TUCTAMUHY U Jp.). PerienTopbl BepXHUX IbIXaTEIbHBIX MMYTEH SIBISIFOTCSI B OCHOBHOM
HMCTOYHUKOM 3alllUTHBIX peduiekcoB (Kallenb, 4YuXaHbe, TIyoTaHue). llpompuopenentopsl
JIBIXaTEJIbHBIX MBI KOHTPOJUPYIOT AEATEIbHOCTh 3TUX MBIIIL MO BIUSHUEM LEHTPAIbHBIX
JIbIXaTeJIbHBIX HEUPOHOB.

Takum o0Opa3oM, B peryisiiiii [JbIXaHHS YYacTBYIOT pa3lIMyHbIe MO XapakTepy u
MECTOHAXOXKJCHUIO KaK HEpBHbIE, TaK W TYMOpaJIbHbIE CTPYKTYPbI, KOTOPBIE CO3JAIOT
ONTUMAJIbHBIE YCIOBHS JIJIsl ra3000MeHa.

UYenoBek B COCTOSIHUU MOKOS BIBIXaeT U BhIAbIXaeT okojio 500 M Bo3zmyxa. DTOT 00beM
BO3JlyXa HAa3bIBaeTCS ObixamenbHuiM. ECIU TOclie CHOKOMHOTO BIOXa CHENaTh YCUJICHHBIN
JOTIOTHUTENBHBIA BJIOX, TO B JieTKHe MOxkeT mocTynuTh eme 1500 mn Bozmyxa. Takoit o6beM
HAa3BIBAIOT pe3epsHbiM 00bemom 60oxa. Ilocnme CIOKOMHOTO BBIIOXa TPU MaKCHMaIbHOM
HAMpPSDKEHUU JIBIXaTeNbHBIX MBI MOXHO BbIIOXHYTH eme 1500 mu Bo3agyxa. DTOT 00beM
HOCHT Ha3BaHUE pe3epeHoco obvema eblooxa. 11ocie MaKCUMaIbHOTO BBIZIOXA B JIETKUX OCTACTCS
okoio 1200 mn Bo3zgyxa — ocmamoumsiti 06vem. Cymma pe3epBHOIO oObeMma BbIIOXa U
0CTaTO4YHOr0 oOBeMa cocTaBisieT okolio 250 M — (yHKIIMOHAIBHYIO OCTaTOYHYIO €MKOCTh
JETKUX (albBEOJISIPHBINA BO3yX). JKH3HEHHAs €MKOCTh JIETKUX — 3TO B CYMME JbIXaTeIbHBIH
00beM BO3/yXa, pe3epBHBII 00beM BI0Xa U pe3epBHBIH 00beM Bbioxa (500 + 1500 + 1500).
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JKV3HEHHYI0 €MKOCTh JITKMX M O0BEM JICTOYHOTO BO3AyXa W3MEPSIOT TPH MOMOIIU
CHeUaIbHOTO Ipubopa — cnupomempa (WM cnupoepagha).

JlpIxaHre M3MEHSETCSl MPH TIOBBIIICHHOM WM TIOHWKCHHOM aTMOC(EpHOM IaBICHUH.
Tak, npu pabGore moa BOAOW Ha TiIyOMHE (BOOJIA3bl, aKBAaHABTHI) HEOOXOIMMO IOCTABUTh
JBIXaTeILHYI0 CMECh, KOTOpasi Obl COOTBETCTBOBAIA THAPOCTATUYCCKOMY JIABIICHUIO Ha JTAHHOM
ryOuHe, WHa4Ye JbpIXaHue OyneT HeBO3MOXHBIM. [Ipu yBenmndeHuu riayOmHbl HAa Kaxiaeie 10 m
nasnenue BospactaeT Ha 1 arm (0,1 wmlla). Takum oOpa3om, Ha riayomHe 100 M uenoBeky
HeoOXoIMMa JIbIXaTelIbHAsS CMECh, MPEBHIIMIAONIAsT aTMOCHEPHOES JNaBICHHE MPHUOIU3UTEIIEHO B
10 pa3. IIpomopiimoHaIbHO BO3PACTAET U TNIOTHOCTH ATOM CMECH, YTO CO3AET JOTMOIHUTEIHHOE
npensaTcTBue s ApixaHus. [lostomy Ha rioyoune 6onmee 60—80 M B KpOBM M TKaHSX JOAEH
pacTBopsieTcsi OOJIBIIOE KOJMYECTBO I'a30B, B TOM YHCIe W a30Ta. [Ipu ObICTpoM mepexonae OT
MOBBIIIIEHHOTO JABJICHUS K HOPMAJIBHOMY B OpPraHHM3ME 4eJioBeka o0pa3yeTcss MHOTO Ta30BBIX
My3BIPHKOB M3 a30Ta, KOTOPbIC 3aKYNOPWBAIOT KAMWUIAPHl M HApPYIIAIOT KPOBOOOpAIICHHE.
[TocTenieHHOE CHW)KCHHE JIaBJICHUS B JEKOMIIPECCHOHHOW KaMepe CIOCOOCTBYET BBIBEICHHUIO
a30Ta 4epes3 JIETKHe.

JIis mpeaynpexAeHUs OTPHIATEIHPHOTO BIMSHUS a30Ta HA OPraHWU3M 4YeJIOBEKa a30T
MOJTHOCTHIO WJTM YAaCTHYHO 3aMEHSIOT T'eJIMeM, ITUIOTHOCTh KOTOPOTO B 7 pa3 MEHbBIIE, 4eM Yy
azora.

Haxoxnaenue wuyemoBeka Ha OOJBIIMX BBICOTAX  COMPOBOXKIACTCS  CHIKEHUEM
MaplHHagbHOTO JaBJIEHUSI KHUCIOPOJa BO BIBIXaEMOM BO3IyX€ M allbBEOJISIpHOM rase. Tak, Ha
BeicoTe 4000 M Hag ypoBHEM Mops naBiaeHue atmochepHoe Oz u anbBeossipHoe Oz CHIKAETCS
Oosee yeM B 1,5 paza B cpaBHeHHH ¢ HOpMOU. [Ipum 3TOM y dYernmoBeka MOXKET HaOIIOAaThCs
HEJOCTaTOYHOE OOecmedYeHrne KHUCIOPOJOM OpraHu3Ma, OCOOEHHO TOJIOBHOTO  MO3ra,
MIPOSIBIIAIONIEECS OJABIIIKON, HAPYIICHUSIMH LEHTPAJIbHOM HEpBHON CUCTEMBbI (ToJIoBHas OOJb,
TOIIHOTa, OeccoHHMIA) U ap. MHIuBUyanbHas yCTOMYHMBOCTh OpraHU3Ma YeJIOBEKa B TMOJHOM
Mepe 3aBucuT oT ero amanrtanuu. Oxnako Ha BeicoTe /000—8000 M, rme atmocdepHoe
anbBeoJisipHoe AaBieHue O majgaeT MOYTH BTPOE, JAbIXaHUE CUMUTAETCS HeOe30MacHBIM JUIs
XKU3HU 0€3 ynoTpebieHus Ta30BOM CMECH C KHCIOPOIOM.

4. NiutiocTpaTUBHBIN MaTepuaJ:

-Ipe3eHTalus JEKIMOHHOTO MaTepuaa;

-TUIaKaThl 110 TEME 3aHSTHS;

-pa3aTouHbIi MaTepuan (TaOIuIIbl, CXeMbl, WILTIOCTPALIUN ).

S5.JIutepaTtypa npunoxenue Nel

6. KoHTpoJIbHBIE BONIPOCHI (00paTHAs CBA3b):

1. HazoBuTe ocHOBHBIE YHKIIMH JIBIXaTeIbHON CHCTEMBI?

2. HazoBuTe 0CHOBHBIE 00BEMBI JIETKHUX ?

3.Pacckaxxute 0 JBIXaHWUM B YCJIOBHSIX MOBBIIMIEHHOTO M TIOHMXEHHOTO aTMochepHOro
naBlIeHUs?

Jexkmusa Ne9
1. Tema: CTpykTypHO-(QYHKIIMOHATbHASI OPTaHU3AIUSI CUCTEMBI MHUIIEBAPEHHUSL.
2. leab: 1aTh CTYACHTAaM YETKOE MpeACTaBiIeHUE O ()YHKIIMH MUIEBAPUTEIHLHOTO alnmapara.
3. Te3ucel Jekuun

B nuieBapuTensHyr0 cUCTEMY BXOST MOJOCTh PTa, TIIOTKA, MHUIIEBOI, KEIYI0K, TOHKas
M TOJICTas  KHWIIKH, TI€YeHb, TMOJOKENyAo4YHass kene3a. OpraHbl, COCTaBJISIOIIHME
MUIIEBAPUTETIFHYI0 CHCTEMY, pAaclojiaraloTcs B OONACTH TOJIOBBI, IIEH, TPYTHOW KIETKH,
OpIOIITHOM MOJIOCTH U Ta3a.

OcHoBHast (yHKIMS THUIIEBAPUTEILHON CHCTEMBI 3aKIIIOUaeTCss B TIpUeMe THIIH,
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MEXaHUYECKOM M XHMHMYECKON ee 00paboTKe, YCBOEHUM IHIIEBBIX BEIIECTB M BbIACIECHUU
HEeNepeBapeHHbIX OCTATKOB.

[Ipomecc mumieBapeHuss — HaYalbHBIM dTanm oOMmeHa BemiecTB. C MHINEH YeIOBEK
[IOJIy4aeT DSHEPrHI0 M HEOOXOAMMBbIE ISl CBOEH IKU3HEAEATENBHOCTH BelecTBa. OpHako
MOCTyHAIOIIME C MUIIeH OesNKH, >XUpbl M YIJIeBOAbl HE MOTYT OBbITb YCBOEHBI 0€3
npeBapuTesbHON 00paboTku. Heo6xo1uMo, 4ToObI KpYITHBIE CII0XKHbIE HEPACTBOPUMBIE B BOJIE
MOJIEKYJISIPHBIE COEIMHEHUS MIPEBPATUIINCH B 00Jiee MEJIKUE, paCTBOPUMBIE B BOJIE U JIMIICHHbBIE
cBOEH cnenu@UUHOCTU. DTOT MPOIECC MPOUCXOUT B MUIIEBAPUTEITLHOM TPAKTE M HA3bIBAETCS
MUIIeBapeHUEM, a 00pa30BaHHBIE ITPH 3TOM MPOIYKTHl — MPOIYKTaMHU [I€peBapUBaHMUSL.

HavanpHbiM 3Tanom oOMeHa BeUIeCTB sIBisieTcs nuieBapeHue. [[ns Bo30OHOBIEHUS U
pocTa TKaHeW OopraHM3mMa HEOOXOJMMO IOCTYIUIEHHE C MHIIEH COOTBETCTBYIOIIMX BELIECTB.
[TumieBple MPOIYKTHI cofepkKaT OEIKU, KUPHI U YIJIEBOJbI, a TAKKE€ HEOOXOAUMbIE OpraHU3MY
BUTAMHUHBI, MUHEpaJIbHbIE COJIU U Boxy. OHAKO OENKH, KUPBHl M YTIEBOAbI, COJEpKaILIUecs B
MUIIe, He MOTYT OBITh YCBOEGHBI €r0 KJIETKaMU B MEpBOHAYaIbHOM BHJE. B numieBaputenbHOM
TpakTe TMPOUCXOJAUT HE TOJBKO MeEXaHHueckas oO0padoTka TNHIIHM, HO U XUMHUYECKOE
pacieryieHue 1oja  Bo3JeiicTBHEM  (EpMEHTOB  MMUIIEBAPUTEIbHBIX  JK€Jle3, KOTOphIE
PaCMOJIOKEHBI [0 X0y KEeITYJOYHO-KUIIEYHOTO TPaKTa.

4. UurocTpaTuBHBINA MaTepHaJ:

-Ipe3eHTalus JEKIIMOHHOTO MaTepHraa;

-TUIaKaThl 110 TEME 3aHSTHS,

-pa3aaTouHbIi MaTepuan (TabauIbl, CXEMBbI, HIITIOCTPAIUN ).

5.JIutepatypa npuioxenue Nel

6. KoHTpoJIbHBIE BONIPOCHI (00paTHAs CBA3b):

1./lafiTe CTPYKTYPHO-(PYHKIIMOHAIBHYIO XapaKTEPUCTUKY MUIIEBAPUTEILHON CUCTEMBI?

Jlexkua NelO

1. Tema: OOMEH BEIIECTB ¥ SHEPTUU.

2. Heab: naTh cTy/IeHTaM YETKOE MPEJICTaBICHUE O 3HAUeHUH OOMEHa BEIIeCTB U SHEPTUU JIs
KU3ZHEJCSATEIbHOCTH OpraHu3Ma.

3. Te3ucel JeKINA

Paznuunbie GopMbl MPOSIBIICHUS KU3HU BCET/Ia HEPA3pPbIBHO CBA3AHBI C MPEBPALICHUEM
SHEPruu. DHEPreTUUECKU OOMEH SBJISETCS CBOCOOPA3HBIM CBOWCTBOM KaXKJIOH KUBOM KIIETKU.
Bborartbie sHeprueil BelecTBa ycBaMBalOTCS, & KOHEUHbIE MPOAYKTH 0OMEHa BEILIECTB ¢ Ooiee
HU3KUM COJIEp’)KaHWEM SHEPruM BBIICISIOTCS KieTkamu. (CoryiacHO TIepBOMY 3aKOHY
TEPMOJIMHAMHUKH, SHEPTrUs HE HCuUe3aeT W He MOsBIsAeTcs cHoBa. JKHMBOW OpraHusM JOJKEH
MOJIy4aTh SHEPTHUIO B JOCTYIMHOMU ISl HEro popMe U3 OKpYKarolel cpebl U BO3BpallaTh cpeie
COOTBETCTBYIOIIEE KOJHMYECTBO HSHEPruu B ¢opMmMe, MeHee MNPUTOAHON JUid JaJbHEUIIero
WCIIOJIb30BAHMUSL.

N3BecTHO, YTO KUBOHM OpraHM3M U OKpYXKalomias cpera oOpazyloT €IUHYI0 CHCTEMY,
MEXIYy HUMHU TPOUCXOTUT OecHpepbIBHBIM OOMEH JHeprueil u BemecTBaMu. HopmanbHas
KU3HEACATEIIbHOCTh OpraHu3Ma MOJJICPKUBACTCA PETYIALNEl BHYTPEHHUX KOMIIOHEHTOB,
TpeOyIomuX 3aTpaThl dHEprun. Vcrnonp3oBaHHe XUMUYECKOW PHEPTHU B OpraHU3ME Ha3bIBAIOT
9Hepeemuueckum oOmeHom. TONBKO OH CHYXKHUT T[OKazareleM OOIIero COCTOSHHUS H
(bU3HOTOTUYECKON aKTUBHOCTH OpraHU3Ma.

OOmenHble (MeTaOONMYECKUE) MPOIECChl, MPU KOTOPBIX CHEHU(UISCKHE DIIEMEHTHI
OpraHu3Ma CUHTE3UPYIOTCS U3 MUIIEBBIX MPOIYKTOB, Ha3bIBAIOT AHADOIUZMOM (Accumunsiyuet),
a Te MeTa0OJIMYEeCKHE MPOIECCHI, MPU KOTOPBIX MPOUCXOTUT paclaji CTPYKTYPHBIX 2JIEMEHTOB
OpraHu3Ma WM YCBOSHHE MUIIEBLIX TPOAYKTOB, — KAmMabdoausmom (Ouccumunayueti).
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4. WiuniocTpaTuBHBINA MaTepua:

-Ipe3eHTalus JIEKIIMOHHOTO MaTepuaa;

-IJIAKAThI 110 TEME 3aHATHS;

-pa3gaTouHbIil MaTepuan (Tabaulbl, CXEMBbI, HJUTIOCTPAIUN).
S5.JIuteparypa npuiioxenue Nel

6.KoHTpobHBIE BONIPOCHI (00paTHAs CBA3b):

1. Kak npoucxoauT ocHOBHOM 0OMeH?

Jleknus Nell

1. Tema: Beigenenue.

2. llean: 1aTh CTyACHTaM YETKOE MPEACTABICHUE O CTPOCHUH U (DYHKIMSIX OPTaHOB BBIICTICHUS,
O PEryJsllui BBOJHO-COJIEBOTO OOMEHa, KHUCIOTHO-OCHOBHOTO COCTOSIHHMSI KPOBH, a TaKkKe
MEXaHU3Ma PeTyJsInN IeATeTbHOCTH TIOUEK.

3. Te3ucol Jekuun

Brimenenne - dvacth oOMeEHa, OCYIIECTBisieMas ITyTeM BBIBEJCHHS W3 OpraHu3Ma
KOHEUHBIX M TPOMEXKYTOYHBIX TPOIAYKTOB METa00IM3Ma, YYXEPOJHBIX M HW3MEHEHHBIX
MPOJAYKTOB MeTabOJIM3Ma, YYKXEPOJHBIX ¢ HM3MEHEHHBIX BEIIECTB ISl  OOecredeHus
AKTUMAJIBHOTO COCTaBa BHYTPEHHEW Cpeabl M HOPMAJbHOM IKU3HEAESITEIBHOCTU IPOIECCHI
BBIJICTICHUS SIBJIIETCS HEOTHEMJIEMBIM MPU3HAKAaM YKU3HHU, MMO3TOMY MX HapyIICHHs] HEM30eKHO
MPUBOJAT K HAPYIICHUSIM TOMEOcTa3a, 0OMEHa BEIIeCTB M (YHKIUSM OpraHu3Ma BbICIAThH JIO
ero rubenu.

K opranam BeIeneHNs OTHOCSTCS IOYKH, IOTOBBIE JKEJIE3bI, JIETKUE, KUIIEUHHUK.

[loukamu ypansercss BoJa, psAA MPOIYKTOB OOMEHa BeIIeCTB, H30BITOK COJeH,
Yy)KE€POJHbIE U TOKCUYECKUE MTPOAYKTHI MIOCIIE NX MHAKTUBUPOBAHHUS B IPYTUX OpraHax.

MoueBble opraHa COCTOAT M3 JBYX IOYEK, SKCKPETOM KOTOPBIX SBIIAECTCS MOYa, U W3
OpPraHoB, CIyXKAaIlMX JJs CKOIUICHUS U BBIBEJCHUS MOYH (MOYETOUHUK, MOYEBOM MY3bIPb,
MOYEHCITyCKaTeIbHBIN KaHal).

[Touku (mepBUYHBIE) PACIIOJIOKEHBI HA 3aJHEW CTEHKE OPIOIIHOM MOJIOCTH MO OOKaM
IM03BOHOYHUKA, HA YPOBHE NOCeHEro rpyaHoro u I-1I noscanunbix no3BoHKOB. IIpaBas nouka
JIeXKUT HUKE JieBo Ha 1-1,5 cm. Tlouka nmeer 6060BHaHYIO hopmy. B HEll pa3nudaroT KOPKOBOE
1 MO3TrOBO€ BEHIECTBO. MO3roBo€ BEIIECTBO COCTOUT U3 MOYEUHBIX MUPAMUIOK, Pa3aeICHHBIX
MPOCIIOMKaMH KOPKOBOTO BellecTBa. B mouku mmeercss 12 4acoB ycesHHblE MalIeHbBKUMU
OTBEPCTHUSIMHU, UY€pe3 KOTOPbIE MOYa BBIJACNACTCS B Majble YalleYKH - OOJbIIME YallCYKH -
MIOYEYHasl JIOXaHKa - MOYETOYHHUK.

MoueTo4HUK - TapHBIi opraH - Tpyoka anuHoi 30 cm, 14-7 mwm.

MoueBoil my3bIpb - BMECTUMBIE AJis cKomuieHuss Mmoud. Bmectumocts 500 - 700 M mouu.
PaznuyaroT AHO U TEIO MOYEBOTO MY3bIpPSI.

CTeHKH MOYETOYHHMKA M MOYEBOTO MY3bIPS COCTOSIT M3 CKYIUCTON OOOJIOUKH, MOACTU3UCTOU
OCHOBBI, MBIIIEYHOH H aJABEHTHIMAIbHOW oOosouek. Chu3ucras MOKPBITHI TEPEXOJAHBIM
MHOTOCJIOWHBIM dMUTeNHeM. MpliiedHasi 000JI04Ka COCTOUT M3 TPEX CJIO0EB IJIaJKUX MBIIIEYHBIX
BOJIOKOH. B o0jacTu mieliki MOYEBOTO Iy3bIPs MBIIIEYHbIE ITUPKYISIPHBIE BOJOKHA 00pa3yloT
YTOMJIEHHE - COPHEKTP MOYEBOTO ITY3bIPS.

Cnuzucras 00070YKa HWMEET MHOTOYHCIEHHBIE TMPOAOJbHBIE CKIaiaku. [Ipum HanmomHeHUU
MOYEBOTO IMY3BIPS M €r0 PaCTSKEHUU CKIAJIKU pacipanisitorcs. CKIIaIKU OTCYTCTBYIOT TOJIBKO B
obnacTu THA My3BIPS.

Myxckol  MOYEHCHYCKaTeNbHBIH KaHalm - Tpyoka 18 cM, oT Bepcus
MOYEHUCITYCKATeJIbHOTO KaHajla Ha TOJIOBKE IOJOBOro ujeHa. Jlucra BbIXOJa W3 MOYEBOTO
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my3bIpst CPUHKTEP, COCTOSIHUIN M3 TIOMEPEYHOTNIOI0CAThIX MBI Crnu3ucTas 000JI09Ka BBICTIaHA
MPU3MaTUYECKUM SITUTEIUEM.

Xenckoit MouenCIyCKaHUsl KaHajl HAYMHAETCSl OT MOYEBOTO ITy3bIps BHYTPEHHHUMHU OT
BEPCTaeM M MPEICTABIACT COO0H TPyOKy UTMHOM 0K0JIO 3-3,5 CM COCTOSIIYIO U3 TpeX 000JI09eK
CIIM3UCTOM, MBIIIEYHOM U HApPYKHOM COECIMHUTENBbHO TKaHOM. IIpu BeIXOAE u3 Tasa
MOYEHCITYCKATEIbHbI KaHall OKPY)KEH MBIIIEYHbIMU BOJOKHAMHU, OOpa3ylOLIUMU Hapy>KHbII
chunkTep. Cnuzucras 000709Ka BBICTIIAHA MHOTO - CJIOWHBIM ITHUTEIIUEM.

CrpykrypHOi W (YHKIMOHAJIbHOW €OUHMIIEH MMOoYeK sBisercs HePpoH, B KOTOPOM
OCYILIECTBJISIETCS BCS COBOKYITHOCTD ITPOLIECCOB 00pa30BaHUS MOYH.

Hedpon HaunHaeTcs MUKPOCKOIMYECKOM IBYX CTEHHOH Karcyilnol, uMmeromen ¢opmy uaiie -
kancyna [ymnsHckoro-boymena. Kamcyna oxBaThIBaeT CIUIETEHHE KAMWJUISIPOB, MEJIbHUKOB
KIIyOOuUeK.

Ot nonoctu kancynsl [llymnsackoro-boymena oTxoauT HayalbHas 4acTh MOYEYHOTO KaHAJbIIbI
u3 BUTOH (pOpMBI, - U3 BUTOM KaHajibIbl | mopsaka (MpOKCHMaibHBIN), HANpaBISIOUIUICS K
MO3rOBOMY CJI0I0 NMOYKH. Ha rpanuiie M/y KOPKOBBIM M MO3TOBBIM CJIOSIMHU KaHasell CY)KMBAeTCsI
U BBIIPSIMIIAETCS, 00pa3y S B MO3TOBBIM CJIO€ METNII0 ['eHsie, COCTOSIIYI0 M3 HUCXOISIIEH U
BOCXOJIAIIeH YyacTu. Bocxondimiein nmpsAMoil KaHaiel B MO3TOBOM CIIO€ MEPEXOAUT B W3BUTOU
KaHAJICI] BTOPOTO TOpsiAKa (MUCTaNbHBIN). JIMCTanbHBIM W3BUTOW KaHANCN TIEPEXOJUT B
coOuparenpHble TPYOOUYKH, KOTOpblE€ HAUMHASCh B KOPKOBOM CJIO€, MEPEXOJAT B MO3IOBOH,
JOXOJIAT 0 BEPIINH MUPAMUJIOK U YEPE3 COCOYKOBBIE XO/IbI OTKPHIBAIOTCS B MIOUYEYHbIE TAHTJIHH.

CornacHO COBPEMEHHBIM TMPEACTABICHUSM OO0pa30BaHHWE KOHEYHON MOYM SBISETCS

pe3ynbTaTOM 3 MPOIIECCOB: QUIBTPALMH, PEAOCOPOIIMH M CEKPEIIHH.
['momepynspHas wiu KiyOOukoBas (QHIBTpaLUs NMPOUCXOIUT W3 IUIa3Mbl KPOBH B Karcyny
noyeynoro kinybouka (IIymmsHckoro-baymena), T.e. uepe3 TreMOpEHAIBbHBIH Oapbep.
OuibTpanys BOJAbl U HU3KOMOJEKYISPHBIX KOMIIOHEHTOB IUIa3Mbl Yepe3 KIIyOOUKOBBIN (PUIBTP
MaJIONPOHUILIAEMBIH JJI1 BBICOKOMOJIEKYJISIPHBIX BEIIECTB, OOYCIOBJIEHO Pa3HOCTHIO MEXIY
TUAPOCTATUYECKUM JaBJIGHHEM KpOBM B Kamwuisgpax kiybouka (70-80 wmm  pr.cT.),
OHKOJIOTUYECKUM JaBJIC€HHEM O€NKOB IUIa3Mbl KpoBH (25-30 MM.PT.CT.) U THAPOCTATUYECKUM
JaBJICHUEM yabTpa-(uiabTpaTa IUIa3Mbl KPOBH B Karcyle kiybouka (okono 20 MM.pT.CT.)
sbdekTuBHOE  (UIBTPAMOHHOE  JIaBJICHHE, OMPEICIAIoNee CKOPOCTh  KIyOOUKOBOM
¢bunbTpanuu, paBHo 20 M.pT.cT. O011as TOBEPXHOCTH KallWJUIAPOB KIIyOOUKa IOCTUTaeT MOJITOpa
- 2 M 2/100 rpammoB mouku. DuiubTpyromas MeMOpaHa, cTosilias Ha MyTH XHAKOCTU W3
MPOCBETa KamWUIsipa B TMOJIOCTh Karcylbl KIyOOYKa, COCTOMT U3 3 CIIOEB: SHAOTEIHAIBHBIX
KJIETOK, 0a3albHOM MeMOpaHbl W SIUTENUATbHBIX KJIETOK 3HIOIUTOB. B cyTku y B3pocioro
yenoBeka obpazyercs 150-180 1 nepBuyHON MOUH.

[lepBuunas wmoua wu3 kancynsl lllymnsHckoro-boymeHna mocTymaer B IMOYEYHBIE
KaHaJbIbl, TJIe MPOUCXOIUT OOpaTHOE BcachlBaHUE, T.€. peabcopOIMs BOJBI M HEKOTOPBIX
BEIIECTB, KOTOPbIE COJIEpXkKATCs B IEPBUYHON Moye B KpoBb. OOpaTHOE BCAChIBaHME Pa3IMYHbBIX
BEIIECTB B IMOYEYHBIX KaHAJbIaX OOECHEeYMBACTCS AKTHBHBIM U IAaCCUBHBIM TPAHCIOPTAM.
OOpatHoMy BcacelBaHMIO TojBepratoTcs 99% BOJbl, a TaKkKe BCE HEOOXOAUMO s
KU3HEJEATEILHOCTH BELIECTBA, a BCACHIBAIOLINE BELIECTBA KOHLIEHTPUPYIOTCS U BBIBOJATCS U3
KOHIICHTpalluu B JIaHHO€ Bpems. B mpokcumalbHOM oTAene HegpoHa peabcopOuus HaTpus,
Kajusl, XJopa W BOJBl SIBJISETCS MOCTOSHHOM BenMuMHOM (oOnuratHas peaOcopbuus). B
JMCTANbHBIX HW3BUTHIX KaHalIbLlaXx M COOMpATENbHBIX TPYOKax HOHOB M BOJBI MOXKET
PEryaupoBaThCsl €€ BEIMYMHA H3MEHSIETCS B 3aBUCHUMOCTH OT (DYHKIIMOHAIBHOTO COCTOSIHUS
opranusMa ((akynpraTuBHas peadcopOIus).

Kananpupl mouek  CHOCOOHBI  CEKpEeTHpOBaTh  HEKOTOpPhIE  BEIIECTBA; AHTUOMOTHKH,
JIEBOMMIIETUH, CTPENITOMMIIMH, MOHOMUIINH, KAHAMULIUH U.T.[.
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[Tpu 0OBIYHOM BOJTHOM PEXHMME 33 CYTKH BBIIENSAETCS 0KoJo 1-1,5 11 Moym.

AKT MOUEHCITYyCKaHUsI SABIISIETCS CJIOXKHBIM peQIeKTOpHBIM mporeccoM. LleHTp
Moueuciyckanus pacrnojoxkeH Bo II-IV kpecToBbIX cermMeHTax CHMHHOIO MO3ra U HaXOJWUTCS
10J1 KOHTPOJIEM HEHPOHOB, PACIIONIOKEHHBIX BBILLIE EHTPOB MO3Tra, BKJIOYas U KOPY T'OJIOBHOTIO
Mo3ra.

Moueuncnyckanusi MPOUCXOJUT BCJEACTBUE BO30YKJEHUS HEPBHBIX OOpa3oBaHUl MOUYEBOTO
My3bIps. M MoOUEHcCITycKaTeapbHOTo KaHana. Korma P MouM mpu HamoJHEHMM MOYM ITY3bIpS
nocturaet 12-15 cM BoA. CT - pacTshKEHHE CTEHOK, YTO pa3[pa’kaeT YyBCTBUTENIbHBIM HEPBHbBIE
OKOHYAHUSI MOYEBOTO My3bIps. AQQEepeHTHbIE CUTHANIbl JOCTUTAIOT LIEHTpa MOYEOTAEICHUS B
CIIMHHOM MO3Tr€, OTKyJla 10 MapacuMIaTHYeCKUM HepBaM IOCTYNalT K MOYEBOMY MY3bIPIO U
BBI3BIBAIOT COKPAIIEHUS €r0 CTEHOK.

4. NiunlocTpaTuBHBINA MaTepua:

-Ipe3eHTalus JIEKIIMOHHOTO MaTepHuaa;

-TJIaKaThl 110 TEME 3aHSTHS;

-pa3gaTouHbIi MaTepuan (TabauIbl, CXEMBbI, HILTIOCTPAIUN ).

5.JIutepatypa npuioxenue Nel

6.KoHTpoJIbHBbIE BONIPOCHI (00paTHAs CBA3b):

1.00bsicHUTE CTpOEHHE MapeHXUMbl IIOYEK, HA30BUTE €€ OTAeNbl U aHATOMHYECKHe
0COOEHHOCTH?

2. Pacckaxure 0 HeppoHE — dIIEMEHTAPHOU CTPYKTYPHO-(DYHKIIMOHATLHON €AMHUIIE TIOUEK?

Jlexuus Nel2

1. Tema: Tepmoperynsuusi.

2. llesb: 1aTh CTyJEHTAM YETKOE TOHATHE O TEPMOPETYIISAIIUA
3. Te3ucel JeKINA

TepMmoperyJisiniust — CrioCOOHOCTB JKMBBIX OPTaHU3MOB IOIJICP)KUBATH TEMIIEPATypy Tela B
onpeeNEHHBIX TPAaHUIIAX, 1aXKe €CIIU TeMIlepaTypa BHEIIHEH cpeibl 3HAYUTENbHO OTJINYAeTCS.

HeHTp TEPMOPETYIIALNUU paciiojiaracTcCsa B OTACIIEC I'OJIOBHOI'O MO3ra, KOTOpBIfI

HAa3bIBACTCA 'HIoTaJIaMycC. FI/IHOTaJ'IaMyc YIpaBJIA€T IpoueccaMunu BHZ[OKpI/IHHOﬁ CHUCTCMBI,
KOTOpast TCCHO B3aMMOCBA3aHa ¢ CaAMbIMHU BaKHBIMHA UL TCPMOPCTYJIIHUA OpraHaMu — 3TO
HaAIIOYCYHHMKHU U ITUTOBUIHAA KCJIC3A. TaK, IIpH MOHMKCHNHU TCMIICPATYPhL Oprmanmeﬁ
CpCAbl YCUIIMBACTCA BBIACIICHUEC TOPMOHOB IMTOBUIHOM JKCJIC3bI, YCKOPAIOMIUX oOMeH BCIICCTB
H, KaK CJICACTBUC YCUIINBACTCA TeHH006paBOBaHI/I€.

Ha3znauenue cuctemMbl TEPMOPETYIALNN — MOJJIEPKKA U CTAOUIN3aLMs IOCTOSIHHOTO 3HaYEeHUs
TeMIepaTypbl Tela, TO €CTh IPU cunomepmuy (CHIKEHUH TEMIIepaTyphl TeJla OTHOCUTEIBHO
HOPMaJIbHOM) MOBBIIIATH TEMJI000pa30BaHUE U CHUXKATh TEIUIONIOTEPH, a

npu eunepmepmuy (MOBBIILICHUH TEMIIEPATyphl T€JIa OTHOCUTEIEHO HOPMAJIHOM ), HATIPOTHUB,
YCHWJIMBATh TEIJIOOOMEH C OKPY)KaIoIIel cpe/Joi U CHUXKATh TEeMI000pa3oBaHue.

OTOT nmponecc NpeACTaBJACT coboit OJWH U3 aCIICKTOB roM€oCTasa — JUHAMHWYCCKU
HU3MCHAIOUIETOCA COCTOAHUA PABHOBECHUA MCKIAY BHy’TpeHHefI CpCI[Oﬁ OpraHusma XUBOTHOTI'O U
€TI0 BHCIIHUM OKPYKCHUCM. Pazgen HAYyKH, H3y‘laIOH.[HfI TAKHUEC MMPOLECCHI B 300JI0T'UH,
Ha3bIBACTCA BKO(I)I/I3I/IOJIOI‘I/ICI71 NI (I)I/ISI/IOHOPI/IHCCKOI‘;I JKOJIOTHEH.

4. MiuniocTpaTuBHBINA MaTepuaJ:

-IIpEe3eHTalUs JEKIIMOHHOTO MaTepHraa;

-IUTAKATBI 110 TEME 3aHATHS;

-pa3aaTovHbIi MaTepHral (TabIUIbl, CXEMBbI, WIITIOCTPALUHN).


https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D1%82%D0%B5%D1%80%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BE%D0%B1%D0%BC%D0%B5%D0%BD
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S5.JIuteparypa npuioxenue Nel
6.KoHTpobHBIE BONIPOCHI (00paTHAsI CBA3b):
1. I'ne HaxoAUTCSA LEHTP TEPMOPETYIISILIUU?

Jlekmusa Nel3

1. Tema: O0mas GU3NOJIOTHS aHAIU3ATOPOB. 3PUTEIILHBIN aHATU3aTOP.

2. Heab: 1aTh CTy/I€HTaM YETKOE MPEJICTABICHUE O CTPOCHUHU U PYHKLHUAX aHAIU3aTOPOB.
3. Te3ucsl JeKuun

Opranbl 4yBCTB — 3TO AaHATOMHYECKHE OOpa30BaHUS, KOTOPBIE BOCIHPUHUMAIOT
BHEIIIHUE pa3JipakeHusl (3BYyK, CBET, 3amax, BKYC M JIp.), TPaHC(HOPMHUPYIOT HUX B HEPBHBIH
UMITYJIbC ¥ TIEPEAAIOT €r0 B TOJIOBHOW MO3T.

XKuBoit opraHu3M TNOCTOSIHHO TMOJy4aeT HHGOpManuioo 00 H3MEHEHUsX, KOTOpbIE
MPOUCXOJAT 3a €ro npeleJaMd M BHYTPHM OpraHu3Ma, a TakKe U3 BCEX YacTeil Tena.
PaznpakeHus W3 BHEIIHEW M BHYTPEHHEH cpelbl BOCHPUHUMAIOTCS CHENUAIN3HUPOBAHHBIMU
3JIEMEHTaMH, KOTOPbIE ONPEENAIOT Clielu(UKY TOrO WM MHOTO OpraHa YyBCTB M Ha3bIBaIOTCA
peyenmopamu.

YenoBeky HEOOXOOUMBI TIOCTOSIHHOE TMOJyY€HHE HHQOpPMAlMM O COCTOSIHUM H
M3MEHEHUSX BHEIIHEH cpenpl, nepepadoTka, 3TOH MHPOPMallMd M HAa OCHOBE €€ COCTaBJICHHE
MMUAHOB M TIPOTpaMM TPEACTOSIUNA neaTreabHoCTH. MHbopmaiuio o BHENIHEH W BHYTPEHHEH
cpelie OpraHu3Ma YeJIoBeK MOJIy4aeT C MOMOIIbIO aHAIU3aTOPOB.

AHaIIM3aTOPOM WJIM CEHCOPHOM CHCTEMOM, Ha3bIBAlOT 4YacTh HEPBHOW CHCTEMBI,
COCTOSIIIYI0 U3 MHOKECTBA CMELMATU3UPOBAHHBIX BOCIPUHUMAIOUINX TPUOOPOB PELENTOPOB, a
TaK)Ke TMPOMEXKYTOUHBIX M IIEHTPAIbHBIX HEPBHBIX KIETOK W CBSI3BIBAIOIIMX HX HEPBHBIX
BOJIOKOH. AHaJIM3aTOpbl MPEJCTABIAIOT COO0M CHCTEMbI BXOAa UH(OpPMAIMA B MO3T M aHaJM3a
aToil mHpopManuu. YdyeHue o0 aHamm3atopax ObL1o coszmano M.II1.ITaBnoBeiM, aHamu3aTopbl
BBITIOJIHSAIOT CJIETYIOIUM () YHKIIHH.

. 0OHapy)XeHHE CUTHAJIOB.
. pa3iMyYeHNe CUTHAJIOB.
. TIlepeiaya U rnpeodpa3oBaHue.
. KOJUPOBaHUE MOCTYNAIOUIEH HHPOPMAIUH.
. IETEeKTUPOBaHUE
. OTIO3HaHKE 00pa30B.
Opranbl 4yBCTB CHyXaT XHUBOMY OpPraHHM3MY JUIS B3aUMOCBSI3U U MPUCHOCOONICHUS K
MTOCTOSIHHO M3MEHSIOMIMMCSI YCIIOBUSAM OKPY>KAIOIIEH CPeJlbl U €€ TIO3HAHHUS.

Cornacio yuenuto WM. II. TlaBmoBa, KaxAblii aHAIMU3ATOP SIBISETCA CIOXKHBIM
KOMILJIEKCHBIM MEXaHHU3MOM, KOTOPBI HE TOJHKO BOCIPHUHUMAET CUTHAJBI U3 BHEIIHEH cpenpl,
HO U Mpeo0pa3yeT UX SHEPTHIO B HEPBHBIN UMITYJIbC, TPOBOAUT BHICIIMN aHAIU3 U CUHTES.

Kaxnplii aHamuzaTop mnpeacTaBiseT coOOM CIOXKHYIO CHUCTEMY, KOTOpas BKIIOYAeT
cnenyrone 3BeHbs: 1) nepugpepuueckuii  npu6op, KOTOPbI BOCHPUHUMACT BHEIIHEE
BO3/ielicTBUE (CBET, 3amaX, BKYC, 3BYK, NPHUKOCHOBEHHE) M MpeoOpa3yeT ero B HEpPBHBIN
UMIYIbC, 2) npogodsiuue nymu, TO KOTOPHIM HEPBHBIA HMMITYJIbC TIOCTYIIaeT B
COOTBETCTBYIOIIMI KOPKOBBIH HEPBHBIA LEHTP; 3) HepeHblil yenmp B KOpe OOJBIIOrO MO3ra
(KOpKOBBIN KOHEIl aHanu3aTopa). Bce aHanmmzaTtopbl NensITcss Ha JABa TUMA. AHAIM3aTOPBI,
OCYILECTBISIOLINE AHAIM3 M CHHTE3 OKDPYKAIOWIEH CpeAbl, Ha3bIBAIOTCA 6HEWHUMU WIN
akcmepopeyenmueuvi-mu. K HUM OTHOCATCS 3pHUTENbHBIN, CIyXOBOH, OOOHSTEIBHBIH,
TaKTWJIbHBIA U Ap. AHaIU3aTOPhl, OCYILIECTBISIONINE aHAJIN3 SIBIICHUH, KOTOPBIE MPOUCXOJIAT
BHYTPU OpraHuM3Ma, Ha3bIBAIOTCA GHYMPEHHUMU W uHmepopeyenmuenvimy. OHU 1AIOT
MHPOPMAIMIO O COCTOSIHUM CEpACYHO-COCYIUCTOM, MUIIEBAPUTENbHON CHCTEM, OpPraHoB

AN DN AW —
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npixaHuss M Jp. OJHUM U3 IVIaBHBIX BHYTPEHHHMX aHAJIM3aTOPOB SIBISETCS JBUrATENIbHBIN
aHaJIM3aTOP, KOTOPBIK JaeT MHPOPMALIUIO B MO3T O COCTOSIHMM MBIIIEYHO-CYCTABHOTO aIllapara.
Ero penentopbl HMMEIOT CII0XKHOE CTPOEHHUE U PACIOJOXKEHBl B MBILIIIAX, CYXOXWUIUSAX U
CyCTaBax.

4. WiuniocTpaTuBHBINA MaTepua:

-Ipe3eHTalus JIEKIIUOHHOTO MaTepuaa;

-TJIaKaThl 110 TEME 3aHSTHS;

-pa3gaTouHbIi MaTepuan (TabauIbl, CXeMBbI, WILTIOCTPAIIUN).

S5.JIuteparypa npuioxenue Nel

6.KonTposbHbIe BONPochl (00paTHasi CBA3b):

1. O6mas xapakTepucTUKa aHaIU3aTOPOB.

2. 3HaueHHe 3PUTEIHHOTO aHAIN3aTopa?

Jekuus Nel4

1. Tema: YacTtHas ¢usmosorust aHaIM3aTopoB. Buasl aHammM3aTopos.

2. Ilesb: 1aTh CTyJEHTAM YETKOE MPEACTABICHHE O CTPOCHUU U (DYHKIIUSIX aHAJTHU3aTOPOB.
3. Te3ucsl Jekuun

N3BecTHO, YTO HEKOTOPHIC AHATU3aTOPhl 3aHUMAIOT TPOMEKYTOUHOE TIOJIOKEHHE,
HarpuMep BeCTHOYIApHBbIN aHanu3aTop. OH HAXOAUTCS BHYTPH OpraHu3Ma (BHYTPEHHEE YXO),
HO BO30YXJaeTcsi BHEMIHMMH (¢akTopamMu (YCKOpEHHE U 3aMeIJICHHE BpallaTelbHBIX H
MIPSIMOJTMHENHBIX JBUKEHUH ).

[lepudepuyeckas yacTh aHanM3aTopa MpeBpallaeT ONpeAeiiCHHbIE BUIbI SHEPTUM B
HEpPBHOE BO30YyXKJEHUE, MpU OTOM JUIsI KaKIOTO W3 HUX CYHIECTBYeT COOCTBEHHas
crienuanu3anus (XoJIo, Terio, 3anax, 3ByK 4 T. J1.).

Takum 06pazom, Ipu MOMOIIY OPTraHOB YyBCTB YEJIOBEK MOIy4aeT BCIO HH(pOpMaIHio 00
OKpYKalolllel cpesie, U3y4yaeT €€ U JIaeT COOTBETCTBYIOIIUN OTBET HA pealbHble BO3ACUCTBUA.
AXKOMOJaIus - ClIoCOOHOCTD riia3a K U3MEHEHHIO (JOKYCHOTO PACCTOSTHUS AJIsl pacCMaTpUBaHUS
MPeIMETOB HAXOJAUIMXCSA Ha ONM3KUX U JAJEKUX PACCTOSHUAX, MyTeM HW3MEHEHUS KPUBU3HBI
XpycCTajauKa.

Pedpaxuus - npenomieHus rydeil B ria3zy 6e3 akKOMOJAIIMOHHBIX €r0 U3MEHEHHIA.

ACTUTMAaTH3M - BbI3BaH HEBO3MOKHOCTBIO CXOXJICHUS BCEX Jydeil B OJHY TOUKY, B OJHH

¢doxyc, B cIeICTBUE HEOIMHAKOBOTO MPEIOMIICHHS Jy4Yel B pa3HbIX HAIIPABIICHUSX.
Ceruatka sIBIISIETCSI CBETOUYBCTBUTEIILHON 4acThiO TU1a3a. B Hell copepkurcs okojio 125 miH.
najgoyek u 6-7 MuH KomOouek. [lanmouku SBIAIOTCS peLENTOpPaMH, BOCIHPHUHUMAIOIIUMU
CBETOBBIC JIY4H B YCIIOBUAX CYMEPEYHOTO 3pEHHsI KOIOOUYKU (YHKIIHOHUPYIOT B YCIOBUSAX SIPKOM
OCBEILIEHHOCTH U 00YyCIaBIUBAIOT [IBETHOE 3pPEHUE.

Cnyx - saBiseTcs CyObEKTHBHBIM BOCIPHUSITHEM MEXaHUYECKON HSHepruu KojeOaHui
Bo3ayxa. OpraH ciiyXxa COCTOMT UX TpeX 4YacTel: HapyKHOTO, CPEAHETO U BHYTPEHHEro. YIIHas
paKkoBHHA yIaBIUBAET 3BYKH U HAMpaBISET U3 B HAPYKHOU CIYyXOBOM MPOXO]I 3BYKOBBIE BOJHBI
BBI3BIBAIOT KoJNieOaHHI0 OapabaHHOW mepekonku. OHHM TEepenaroTcs CIyXOBBIM KOCTOYKAM -
MOJIOTOYKY, HaKOBaJbHE, U CTPEMEUKY, a 4yepe3 MeMOpaHy OBAIBHOTO OKHA PACIPOCTPAHSIOTCS
Ha mepuwinMdy BepXHEro W HWkHero kaHama. Konebanus mnepunuMdbl mepemaroTcss Ha
sHA0IMMQY CpPEeTHETO KaHala. ITH KoJieOaHUsI IPUBOJAT B IBMKEHHE OCHOBHYIO MEMOpaHy, rie
pacmoyio’)keH KOpPTHEB opraH. VIMIyabChl TPOXOSIIME TIO BOJOKHAM CIYXOBOTO HEpBa,
nepenarT HHHOPMAIIHIO O JEHCTBYIONIUX 3BYKOBBIX BOJHAX B IIEHTPAJILHYIO HEPBHYIO CUCTEMY.
Jlanmee MOXOIAT 1O KOPKOBBIX HEHPOHOB. B clyxXoBOW 30HE KOpPHI MO3ra HEPBHBIE MMITYILCHI
TpaHC(HOPMUPYIOTCS B CITyXOBBIE OIIYIIICHHUS.
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BecTuOynsipHbIii anmapar sSBIsETCS OPraHOB BOCIPUSTHS ITOJIOKEHHSI TEIa U COXPAaHCHHUS
paBHOBecHus. BecTuOymnspHbIN anmapaT BKIIOYAeT IpeaBepUe KOCTHOIO JIAOMpUHTA U TpU
MOJIYKPYXKHBIX KaHaia. [lepernoHuaToil TJaOUpUHT B 007aCTH NIPEJIBEPHIO JICIIUTCS HA 2 JIEIIaKa,
B KOTOPBIX HaXOAUTCS OOJUTOBBIN anmapar.

Koxa oOmamaer TakTUIBHON TEIIOBOM, XOJIOJ0BOW M OOJEBOW UYBCTBHTEIBHOCTHIO.
Pa3Hoe BuABI YYBCTBUTENBHOCTU CBSI3bIBAIOT C PA3IUMYHBIMU IO CTPOCHHUIO PELENTOPHBIMU
anmnapaTam.

BoneBpie n3yueHnss BOCIPUHUMAIOTCS CBOOOJHBIMU HEPBAMHM OKOHYAHHUSIMH, XOJIOJ0BbIE
- konbamu Kpayse, Tterosble - Tenbiamu ['osboku - MaliioHu, NIPUKOCHOBEHUSI U J1aBJICHUS
TenplaMu MelcCHUpA U ITaYnHMU.

TakTunbHass 4YyBCTBUTEIBHOCTh OOYCIIOBJIEHA IMPUKOCHOBEHHEM M JaBJICHHEM. €10 U XOJOJ
BOCIIPUHUMAIOTCS TEpMOpELENnTOpaMHu JBYX BHUJAOB: XOJIOJOBaMHU U TeIIoBbIMU. OpraH
OOOHSHUS 3aJI0)KEH B CIM3UCTONM O00OJIOUKE BEpXHEW WM HUKHEH 4YacTH cpeiHed HOCOBOi
PaKoBUHBI. 3/1€Ch pacrojaraeTcsi OOOHSTENbHBIM SMUTENUN, COCTOSIIUNA W3 PEHEeNnTOPHbIX U
OTIOPHBIX KJIETOK.

4. LurocTpaTuBHBINA MaTepHaJ:

-Ipe3eHTalus JEKIIMOHHOTO MaTepuaa;

-TJIaKaThl 110 TEME 3aHSTHS;

-pa3aaTouHbIi MaTepuan (TabauIbl, CXEMBbI, HIITIOCTPAIUN ).

5.JIutepatypa npuiioxenue Nel

6. KoHTpoJIbHBIE BONIPOCHI (00paTHAs CBA3b):

1.Buzapl aHamu3aTopos.

2. KakoBo Me€XaHH3M aHAIU3aTOPOB?

Jlexknusa Nel5

1. Tema: Briciias HepBHasi J€ATE€IbHOCTD.

2. Heab: naTh cTyieHTaM 4€TKOE Mpe/ICTaBlIeHHE 00 yCIOBHBIE U Oe3yciIoBHbIE pedieKkch (110
N.I1.ITaBnoBy), I-1l curnanpHas cucrteMa, TUIIBI BBICIIIEH HEPBHOM CHCTEMBI.

3. Te3ucol JeKINHA

®u31M0J10Tusl BbICIHIEH HEPBHOI eI TeJILHOCTH - BBIJICIISIEMBbII HA TOCTCOBETCKOM
MIPOCTPAHCTBE pa3fel (PU3HOJIOTUH, U3YJaIOIIUK (DYHKIIUU BBICILIErO OT/eNa [IEHTPAIbHOM
HEPBHOM CUCTEMBI — KOPbI OOJBIINX MOIYIIAPHIA TOJIOBHOTO MO3Ta, IOCPEICTBOM KOTOPOH
o0ecreunBaroTCs CIOKHEUIIINEe OTHOLIECHHS BBICOKOPA3BUTOIO OpraHu3Ma ¢ OKpYKarolen
BHEIIHEW CPEIOi.

3aHMMaeTCs UCCIIEI0OBAHUEM HEPBHBIX MEXaHU3MOB MTOBEICHUS U MBICIUTEIBHOMN NEATEIBHOCTH.
OcHoBbl Hayku 3an0xeHbl B Tpyaax M. M. Ceuenosa u U. I1. [1aBnoBa, packpbeIBIIMX
coJiepKaHKe U CBOIMCTBA (PU3UOJIOTMUECKUX MEXaHU3MOB IICUXUYECKON AEATEIIbHOCTH MO3Tra.

®wuszunonorus BH/I kak Hayka 0 HeHpo()U3HOTOTHIECKUX MEXaHU3MAaX MICUXUKU U TIOBEICHUS
(6asupyromiasics Ha TpUHIIKIIE PEPIESKTOPHOTO OTPAKEHUS BHEITHETO MHUPA), OCHOBBIBAETCS Ha
AKCMEPUMEHTATIBHBIX METOAAX HCCIEAOBAHUS, U3Y4aeT (PU3HOIOTHIO aHAIU3aTOPOB,
oOpa3oBaHUE YCIOBHBIX peIeKCOB, B3aNMO/ICHCTBHE

MIPOLIECCOB BO30YKICHUS U TOPMOKEHUS, HEMPOHHBIE MEXaHU3MBI BBICIIEH HEPBHOM
JIeSATEIILHOCTH.


https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B5%D1%80%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B5%D1%80%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B0_%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D1%85_%D0%BF%D0%BE%D0%BB%D1%83%D1%88%D0%B0%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%87%D0%B5%D0%BD%D0%BE%D0%B2,_%D0%98%D0%B2%D0%B0%D0%BD_%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2,_%D0%98%D0%B2%D0%B0%D0%BD_%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D1%81%D0%BE%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D0%BB%D0%BE%D0%B2%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D1%84%D0%BB%D0%B5%D0%BA%D1%81
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D0%B1%D1%83%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%80%D0%BC%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5_(%D1%84%D0%B8%D0%B7%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%B9%D1%80%D0%BE%D0%BD
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CHUrHaJbHBIMHM CHCTEMAaMHU HA3bIBAIOT COBOKYITHOCTh YCJIOBHBIX CBSI3€H, 00BEIUHSIONINX B
TOJIOBHOM MO3T€ CEHCOPHYIO U MOHSATUHHYIO CUCTeMBI curHalioB. [lepBasi u BTopas
CUTHAJIbHBIE CHCTEMBI YEJIOBEKA 00ECIICUNBAIOT ONTHMAIILHOE MMPUCTIOCOOTICHUE K MUPY U
okpyxatoien cpeae. CUCTEMbI HAXOIATCS BO B3aUMOICUCTBIH, BOCIIPUHUMAS
JNEHUCTBUTENHLHOCTh M CUTHAJIBI U3 BHEIITHETO MUPA.

IlepBas curHajJbHasi CHCTEMA HUMeeTCsl Y YeJI0BeKAa U JKUBOTHBIX, BTOPasi — TOJbKO Y
yeJsioBeKa. [[oHATHE O CUTHAIBHBIX cUCTeMaXx BriepBbie Ob1T0 BBeneHO M.I1. TTaBnoBsiM myist
pasrpaHUYEeHUs BBICIICH HEPBHOW JNEATEIHLHOCTH JKUBOTHBIX U uenoBeka. Knaccuduxarus
CUTHAJIBHBIX CUCTEM 0003HAaYaeT KaYe€CTBEHHBIC OTIIUYHS YPOBHSI DBOJIIOIIMOHHOTO Pa3BUTHS
BH/I. [Ins yenmoBeka v >KUBOTHOTO OOIIMMHU JTAHHBIMU CIIYKUT aHAIN3 CUTHAJIOB SIBJICHUN U
MPEAMETOB, MPUXOASIIINX OT PEIENTOPOB Opranu3ma. Takum obpazoM, hpopmupyeTcs
MBIIIIJIEHHE NTPEAMETHO-00pa3HOro THIIA.

B nportecce oOmieHust ¥ TPYIOBOH JIEATEIHHOCTH B COIIMYME Y YEJIOBEKA HACTYITAET CJIC YOI
aTarl pa3BI/ITI/I$I. HCHTGHBHOCTB nepBoﬁ H BTOpOﬁ CUTHAJIBHBIX CUCTEM TE€CHO CBA3aHBI Me>1<)1y
cO0O0H.

[ToHsiTHE BTOPO# CUTHAJILHOM CHCTEMbI — BOCIIPUSITHE IEUCTBUTEIIBHOCTH U
OKPY’KaIOILIEr0 MPOCTPAHCTBA MOCPEICTBOM CJIOBA, T.€. CMBICIOBOTO 3HAUEHUSI.

TpeTbsi cHTHAJIbHAS CHCTEMA — TICUXOJIOTHS, CyObEKTHUBHAS JIEHCTBUTEIIBHOCTS, T]IC
MPOUCXOAUT TIEPEKUBAHKUE 3HAKOB CO3HAHMS M 00pa30B, GOPMUPYIOIIUXCS BO BTOPOIt
CUTHAJIbHOM CHCTEME.

ITonsiTHE MEePBOIl CUTHAJIBbHOI CHCTEMBI

B nanHoe nmoHsTHE BXOAAT YCIOBHO-PEGIICKTOPHBIE CBSI3H, BEI3BAHHBIC BHEITHUMHU U
BHYTPEHHUMHU pa3jpakaomuMu pakropamu. B qanHoMm ciiydae He paboTaeT CMBICIOBOE CIIOBO.
Curnaisl, IPUCYIIUE IEPBON CUTHAIILHON CUCTEME:

. TaKTHJIbHBIE OLIYILEHUS;

. 3araxu;

. LIBETOBOE BOCIIPUSATHE;

. hopma;

. TeMIIepaTypa;

. MEXaHUUYECKOe BO3/IeHCTBHUE;
. BKYC.

Ha ocHoBe 3Tux OH_IyIJ_IeHI/Iﬁ Q)opMpreTCH YYBCTBCHHOC ITIO3HAHUC MHPa U OKpY)KaI-OH_Ieﬁ Cpcabl.
CurHainel oT peueIToOpoOB, MOCTYIIAOUINC B TOJIOBHOM MO3r, CI)OpMPIpy’[OT HEPBHBIC UMITYJILCHI,
KOTOPBIC CUHTC3UPYIOTCA U AaHAJIU3UPYHOTCA MO3I'OM.

‘leprI, OTJIMYAOIIUC IIEPBYIO CUTHAJIBHYIO CUCTEMY:

1. OOBbEKTUBHBIC SIBJICHUS OKPY)KaIOH_Ieﬁ YyeJIoBEeKa WIH KUBOTHOE ACMCTBUTEILHOCTH.

2. Hanuuue 663yCHOBHOFO pasapaxKuTes — nuieBoro, 1moJIoBoro, O6OpOHI/ITeJ'HJH0F0
XapakTepa.

3. buonoruueckuii HHCTUHKT HpI/ICHOCO6HeHI/IH — CTPEMJICHUC K JIYUIIUM YCJIIOBUAM JKU3HU:

XOopomeMy XKWy, MUTAaHUTO, 6C3OH8.CHOCTI/I, Pa3MHOKCHHUIO.
HepBasi CUTHaJIbHasA CUCTEMaA YCJIOBCKA HOCUT COLIMAJIBHYIO OKPACKY U 3aBUCUT OT
OMPCACIICHHBIX COUAJIBHBIX YCHOBHﬁ.
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[Ipu3Haku BTOPOW CUTHAIbHOW CHCTEMBI:

. CJIOBA M YCTHAsI peUb;

. CIIOBA M TUCHbMEHHAS PEUb;
. MHUMUKA U KECTHI,

. 3HAKU;

. PUCYHKU;

o CHUMBOJIBI;

. (hopMyIIBL.

Cnoso B AaHHOM CJ1yda€ MMCCT CMBICJIOBOC 3HAYCHHUE U YCJIOBCK IMOJIYy4acT CIIOCOOHOCTD

MBICJIUTh a0CTPAKTHO U OCO3HAaHHO. B mpoliecce mpuHUMaloT yyactue 00a moJrymapus
YeJI0BEYECKOr0 MO3ra.

UepTsl, XapaKkTepU3yIOIIHE BTOPYIO CUTHAIBHYIO CUCTEMY:

1. CriocoOHOCTh 0000IINUTH OHATHUS U OTBJIEYbCS OT UX OOIIHUX CBOUCTB.

2. OnHOBpEMEHHOE MEPECTPOCHUE BPEMEHHBIX HEPBHBIX CBS3EH.

3. AOGCTPaKTHOCTH MOHATHUS, BO3MOXKHOCTh MBICJIEHHO OTIEpUPOBAThH MIPEIMETaMH B X
OTCYTCTBHE.

4. OTtoOpakeHre BpeMEHHBIX CBS3EH.

5. Bnusinue pednexcoB U yToMIIIEMOCTh Y€IOBEKa.

OTnuamsi BTOpOM CUTHAJIBHOM CHCTEMBI OT TIEPBOM B TOM, YTO OHA COPMHUpOBAIACh OJiaroaaps
COLIMANIFHOMY pa3BUTHIO YesoBeka. [Ipuiio npencraBieHue o AeWCTBUTEIBHOCTH U PEAIbHOCTH
MIPH MIOMOILY PEYH, CJIOB, PUCYHKOB, 3HAKOB.

4. NnutiocTpaTUBHBIN MaTepuaJ:

-Ipe3eHTalus JEKIIMOHHOTO MaTepuaa;

-TUIaKaThl 110 TEME 3aHSTHS;

-pa3aTouHbIi MaTepuan (TaOIuLIbl, CXeMbl, WITIOCTPALUN ).

S5.JIutepaTypa npusioxenue Nel

6. KoHTpoJIbHBbIE BONIPOCHI (00paTHAs CBA3b):

1. PacckaxuTe 0 BbICIIEH HEPBHOU NEATEILHOCTH ?
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Ipunoxenue Nel

Jlureparypa:

Ha pycckom si3bike

OCHOBHAsI:

1. Kocunkuit I'.M. @usnomnorus. 1,2,3-i Tom. — OBepo, 2014.

2.@uzuonorus yenoseka: yueOHuk / JI. 3. Tens [u ap.]. - Pex. Pecn. ieHTpoM MHHOBAIIMOHHBIX

TEXHOJIOTUH Mea.00pa3oBanus U Hayku M-Ba 3apaBooxpaHeHus: PK. - Anmatsr :9Bepo, 2012. -

600 c.

JAOMOJIHUTEIbHAS:

1. Kocunikuit I'.1. ®uznonorus. 1,2,3-it Tom. — OBepo, 2014.

OCHOBHAsI:

1. baockuii E.b., badckast H.E. Anam ¢usunonorusicer: okynsik 1,2,3 Tom. — 9Bepo, 2015.

2. Kaneimrer ¢pusuonorust: okynbik. — M.: TDOTAP-Menua, 2015.

3. Kaneintel dpusnosnorus: okynsik; pea. JI. 3. Tens. — M.: JIutteppa, 2015.

AOMOJIHUTEIbHAS:

1. Kacemmb6ekoB, B. K. Kansinthl ¢husnonorus OoMbIHINA aXyaJIIbIK €CenTep KUBIHTBIFBI ;| OKY-
omicTemenik Kypaiu /. - Anmatsr : OBepo, 2016. - 152 Ger. c.

2. Kaceim6ekoB, B. K. ®U3HOIOTHSIIBIK 3€pTTEY 9MICTEPI : OKY- 9JICTEMENIK Kypan / AMaThI :
OBepo, 2016. - 176 Ger. c.

Ha anrimiickom si3bike

OCHOBHAsI:

1. Babsky Y.B. Human physiology. Volum 1: textbook /Y.B. Babsky, Y.B. Babsky. — Almaty:

Evero, 2017.

2. Babsky Y.B. Human physiology. Volum 2: textbook /Y.B. Babsky, U.B. Babsky. — Almaty:

Evero, 2017.

3. Babsky Y.B. Human Physiology. Volum 3: textbook /Y.B. Babsky, N.Y. Babsky. — Almaty:

Evero, 2017.

AOMOJIHUTEIbHAS:

1. Hall, John E. Guyton and Hall textbook of medical physiology : textbook / John E. Hall. - 13th

ed. - Philadelphia : Elsevier, 2016. - 1145 p.

2.Netter, Frank H. Atlas of human anatomy: textbook / Frank H. Netter. - 6th ed. - Philadelphia :

Elsevier, 2014. - 531 p.

DJIEKTPOHHBIE pecypcehl:

1. HopmanbHas ¢usuosnorus [DneKTpoHHbIH pecypc] : yueOHuk / nmox pen. b. M. Tkauenko. - 3-
€ U3]1., UCIIP. U JIOI. - DIeKTpoH.TeKcToBbIe AaH. ( 53,1M0). - M. : TDOTAP - Menua, 2017. -
311. onT. J{uck

2. Anam ¢usnonorusacel. JIMHaMuKanbIKChI30aap atiackl [DneKTpoHHbIH pecype] :0KynbIK / K.
B. Cynakos [xk.0.] ; ka3zakrin. aya. M. K. Kankoxka. - Dnekrpon.tekcroBsie AaH. (105MO0). -
M. : ITDOTAP - Menua, 2017. - 4640. c.

3. Anam aHatoMuschl. 3 T. 2-m1i T. CIJTaHXHOJIOTHSI KOHE JKYPEK-TaMbIp Kyheci [ DneKTpoHHbIH
pecypc] : okymeik / W. B. TaiiBoponckuii [1/6.] ; ka3zak Tin. aya. A. b. AyOakupos. -
DneKTpoH.TeKCcToBbIe AaH. (836MO). - M. : ITDOTAP - Menua, 2016. - 488 6. C
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4. Anam aHatoMuschl. 3 TOMIBIK. 1- mii T. Tipek-KHMBUT anmapaTsl [DJIEKTPOHHBIN pecypce] :

okynelk / WM. B. TaiiBopoHckuii [1/06.] ; Ka3zak TiI.

ayn. A. b. Ay0akupoB. -

DneKTpoH.TeKCTOBbIE AaH. (795M0). - M. : IDOTAP - Menua, 2015. - 416 6. c.
5. KambmTse! gusuoniorus [ DNeKTpOHHBIA pecypc] : oKymbIK / Ka3.Til. ayn. @. A. Munmybaesa ;
pen. K. B. Cynakos. - Onekrpon.tekctoBbie 1aH. (1,42M0). - M. : I'D0OTAP - Menua, 2015. -

864 Ger.3I1. OIIT. TUCK

~No

https://aknurpress.kz/login

Anam anaromuscel.Jlocaes T.M. , 2019 locaes T.M./IIb Aknurpress

8. HopmanbHas ¢usnonorus. TUMOBBIE TeCTOBBIC 3aJaHus : y4eO. mocobue / mox pen. B. II.
Hertspesa. - M. : ITD0TAP-Menua, 2014. - 672 c.http://www.studmedlib.ru/

9. Anmam (bM3HOJIOTHSCHI. 1-xitan. TopmanoB H.,
2015https://aknurpress.kz/login

Teneyxanos C. ,

10. Topmanos, H., Teneyxanos, C. Anam ¢uznosorusicel: oKyabIK: OKymbIK. | -KiTarl. - AJIMaThI:

Bacray, 2015. - 3446..http://rmebrk.kz/

11. Aiizman, P. U.dwusuonorust yenmoBeka [Tekct| : y4e6. mocobue / P. U. Aizman, H. II.
AbackaiioBa, H. C. [lllynenuna. - 2-¢ u3j., nmepepad. u ucmp. - M. : UTHOPA-M, 2018. - 431,

[1] c.http://elib.kaznu.kz

12. Hukutnaa, Onpra CepreeBHa. AHATOMUS U (DU3HOJIOTHS YejoBeka [TeKcT] : mpakTHKyM : B 2
4. / O. C. Hukutuna, A. U. Kybapko, A. H. Xapnamona ; mox pen. B. A. Tleperep3es ; M-Bo
3npaBooxpanenus Pb, BI'MY, Kad. nHOopmanbHOW ¢Qusuonorun. - Mwunck : BI'MY,

2015http://elib.kaznu.kz

13. CormaeBa, Xanuca KanbimeBHa.Anam ¢usnosoruscel [MoTiH]|
A. A. OrtenbGeprenoB, . b. HinmibaeBa. - Anmarsl

[2]http://elib.kaznu.kz

DJIEeKTPOHHBIE 0a3bl JaHHBIX

: okyneIK / X. K. Cormaena,
OBepo, 2014. - 518,

No HaumenoBanue Ccbuika

1 | Penosuropuii OKMA http://lib.ukma.kz/repository/

2 | PecniyOnmkaHcKkasi MEKBY30BCKast SJIEKTPOHHAS http://rmebrk.kz/
6ubnmnoreka

3 | KoHcynbraHT cTyneHra http://www.studmedlib.ru/

4 | OtkpeIThIil yHUBepcuTeT Ka3axcrana https://openu.kz/kz

5 | 3akoH (mocTym B cripaBo4HO-HH(MOpMAIIMOHHOM cektope) | https://zan.kz/ru

6 | ITaparpad https://online.zakon.kz/Medicine/

7 | Hayunas anekrpoHHas 6uOJmoTeka https://elibrary.ru/

8 | AmbIK KiTamxaHa https:// kitap.kz/

9 | Thomson Reuters «Web of Science» www.webofknowledge.com

10 | ScienceDirect http://www.sciencedirect.com/

11 | Scopus https://www.scopus.com/
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