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Jlekums Nel

1.Tema: Beenenue B Kypc (pU3HOJIOTHH C OCHOBAMHU aHATOMUH.

Knetounoe crpoenne opranuzma. [lonstue 06 opranax u TkaHsx. ®u3nosa0rus BO30yANMbIX
TKaHel. buosnexktpuueckue sneHus. O3HaKOMUTH ¢ PU3UOJIOTHEN BO30YIUMBIX TKaHEH U
M3Y4YUTh OMO3JIEKTPUUECKUE SIBICHUSL.

2.I1esb: 1aTh MPEACTABICHUE O KIIETOYHOM CTPOCHHUM OPraHU3Ma, U3Y4YHUTh BUJbI TKAHEH.
3.Te3ucsl JeKunu

Anatomusi U (PU3HOJIOTHS YeJOBEKa OTHOCUTCSA K YMCITY OMOJIOTMYECKUX JUCUUIUIMH,
COCTaBJISIFOIIMX OCHOBY TEOPETUYECKOW M MPAKTUYECKON MOATOTOBKHU.

Anamomus — 3TO Hayka, KOTopas u3y4daeT GopMy U CTPOECHHE OpraHru3Ma B CBSI3U C €ro
(GYHKIHUSIME, pa3BUTHEM M T10]] BO3JICHCTBUEM OKPYKAIOIIEH CPEIbI.

Quzuonocusi — HAyKa O 3aKOHOMEPHOCTSX IPOLIECCOB KU3HEIEATEIBHOCTH KUBOTO
OpraHu3ma, €ro OpraHoB, TKaHEHd M KIETOK, MX B3aUMOCBS3M IPU HU3MEHEHUHU DPA3JINYHBIX
YCIIOBUHM M COCTOSIHUSI OPTaHU3Ma.

AnatomMusi W (PU3MOJIOTUS 4YEJIOBEKAa TECHO CBSI3aHbl CO BCEMU METUIIUHCKUMU
CHENUAJIbHOCTAMU. X JOCTM)KEHHMS TOCTOSHHO OKa3bIBAalOT BIIMSHUE HAa MNPAKTHUYECKYIO
MeaunuHy. HeBo3MokHO MPOBOAUTH KBATU(PUIIMPOBAHHOE JIEYEHHE, HE 3HAsI XOPOIIO aHATOMUU
u ¢usnonoruu yenoseka. [losTomy mpexe yeMm u3ydarh KIMHUYECKHE TUCIUILUIMHBI, H3y4aroT
aHaTOMHUI0O U  (u3MOJOruI0. DOTU MPEAMEThl COCTABIAIOT (QYHIAMEHT MEIUIIMHCKOIO
o0pa3oBaHus U BOOOIIE METUIIUHCKOM HAYKH.

CrpoeHue Tena 4YeloBeKa IO CHCTEMaM H3Y4YaeT cucmemamuyeckas (HOpMAlbHAA)
AHamoMusl.

CrpoeHue Tena degoOBeKa IO OOJIACTSAM C y4YETOM TIOJIOKEHHUS OPraHoB U UX
B3aMMOOTHOIIEHHS MEKIy CO00H, CO CKEJIETOM U3Y4aeT Monocpapuueckas aHamomus.

IInacmuveckas anamomus paccMaTpuBaeT BHeENIHHE (GOPMBI U MPOMOPLHUHU  Tela
YelloBeKa, a Takke Tomorpadui OpraHoB B CBSI3U C HEOOXOAMMOCTBHIO OOBSICHEHUS
OCOOCHHOCTEH TEeNOCHOKEHUS; 603PACMHAAL AHAMOMUs — CTPOCHHE Tela 4YelloBeKa B
3aBUCHMOCTH OT BO3pPACTa.

Ilamonoeuueckas anamomus N3y4aeT MOBPEKACHHBIC TOM MM MHOW 0OJE3HBIO OpraHbI

Y TKaHHU.

CoOBOKYMHOCTh ~ (PM3HOJIOTMYECKMX 3HAaHMH  JA€IIT Ha pAd  OTAENbHBIX, HO
B3aMMOCBSI3aHHBIX HaNpaBlIeHUH — OOIIyl0, CHEeUUalbHYI0 (WIM YacTHYIO) U MPHUKIAAHYIO
¢u3noIIoruio.

Obwas uzuonocus BKIIOYACT CBEACHHUSA, KOTOpBbIE KAacaroTCsl MPUPOJBI OCHOBHBIX
KU3HEHHBIX TMPOIECCOB, OOIIMX NPOSBICHUN >KU3HEAEATENHOCTH, TaKUX KakKk MeTaboIu3M
OpraHoB U TKaHEH, oOlIue 3aKOHOMEPHOCTH pearupoBaHUs OpraHusma (pasapaxeHue,
BO30Y)XJIEeHHE, TOPMOIKEHHUE) U €T0 CTPYKTYP Ha BO3/IECHCTBHE CPEIbI.

Cneyuanvnas (wacmuas) ¢usuonocus WCCIeqyeT OCOOCHHOCTH OTIENbHBIX TKaHEH
(MBIILIEYHOHM, HEPBHOM W Jp.), OpraHoB (I€YEHH, IOYEK, CepAla M Jp.), 3aKOHOMEPHOCTH
00BEIMHEHUS UX B CHCTEMBI (CUCTEMBI JBIXaHUs, TUIIEBAPEHUs, KPOBOOOPAIIICHH).

Ilpuxknaonas  ¢usuonocusi W3ydaeT 3aKOHOMEPHOCTU MPOSBICHUN JEATENbHOCTU
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YeJIOBEKAa B CBSI3U CO CIELUAIbHBIMU 3aJjauaMy U YCIOBHUSAMHU ((pHU3MOJOTHSA TpyAa, MUTAHUS,
cropra).

®U3NO0JIOTHIO YCIOBHO MPUHSATO Pa3eisTh HA HOpMALbHYI0 U namonoaudeckyio. [lepBas
M3Yy4aeT 3aKOHOMEPHOCTU >KU3HENEATEIbHOCTH 3/10POBOI0 OpPraHM3Ma, MEXaHU3MBbI aJalTaluu
GbyHKIMH Ha BO3JEHCTBHE pa3HBIX (AKTOPOB M YCTOMUMBOCTH opraHu3ma. [laTonormueckas
¢u3nosorus paccMaTpUBaeT HM3MEHEHHs (QYHKIHMA OOJBHOTO OpraHM3Ma, BBISICHSAET OOmIe
3aKOHOMEPHOCTH TIOSIBJIEHUSI U Pa3BUTHUS MATOJOTMYECKHX IMPOLIECCOB B OpPraHM3Me, a TaKke
MEXaHU3MbI BbI3JIOPOBIICHUS U peaOUINTAIIH.

310pOBbE — OTO COCTOSIHUE TIOJHOTO (PU3UYECKOrOo, IYXOBHOTO U COLIMAIBHOTO
Onarormnostyuusi, a He TOJIbKO OTCYTCTBHE 00JIe3HEW NN PU3NYECKUX JEPEKTOB.

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

JIeIEHNI0 U 0OMEHy ¢ oKpykarouleil cpenoil. OHa OCyIIECTBIIET Mepeaayy T'€HETHYEeCKOM
nH(OpMaLIUY TyTEM CaMOBOCIIPOU3BEICHHUS.
Kierkn ouenb pa3HOOOpa3Hbl 1O cTpoeHHUto, (yHkmwu, ¢opme, pasmepam. [lociemanne
koneomorcst oT 5 g0 200 mxm. CamMbIMM KpPYITHBIMH B OpTaHHU3ME 4YeNIOBEKa SIBIISIFOTCS
SMIIeKJIETKa U HEepBHAas KJeTKa, a caMbIMU MalleHbKUMHU — JIUM@ouuTsl KpoBH. [lo dopme
KJIETKU OBIBAIOT IIaPOBHJIHBIE, BEPETEHOBUAHbIE, TUIOCKHUE, KyOMUecKue, MpU3MaTHYecKue u Jp.
Hexotopsie kineTku BMECTE ¢ OTPOCTKAMH JOCTUTAIOT JUTMHBI 10 1,5 M u Oonee (Hampumep,
HEUPOHBI).

KieTka BXOIUT B cOCTaB TKaHU, U3 KOTOPOW COCTOUT OPraHU3M UeJIOBeKa U K UBOTHBIX.

Tranb — 3TO cHCTeMa KJIETOK M BHEKJIETOUHBIX CTPYKTYpP, OOBEAMHEHHBIX €IMHCTBOM
MIPOUCXOXKACHUS, CTPOCHUS U PYHKIUH.

B pe3ynbTaTe B3aMMOAEHCTBHS OpraHW3Ma C BHEIIHEH CPeAoil, KOTOpOEe CI0XMIOCh B
MIPOLIECCE IBOJIIOLMHU, MOSBUIUCH YETHIPE BHUJA TKAaHEW C OMpeAeNeHHbIMUA (PYHKIIMOHAIbHBIMU
OCOOCHHOCTSIMU: SMUTETHANIbHAS, COSTUHUTENbHAs!, MbIIIIEYHAs U HEPBHAS.

Kaxxaplii opran cOCTOUT U3 Pa3IMYHbIX TKaHEH, KOTOPhIE TECHO CBSA3aHBI MEKIY COOOIL.
Hanpuwmep, xenynok, KHIICUHUK, JPYTrUe OpraHbl COCTOSAT U3 SIUTENUAIbHON, COSTMHUTEIbHOM,
rJ1aJKOMBIIIEYHON U HEPBHOM TKaHEH.

CoepgunutenbHas TKaHb MHOTHX OpPraHoB oOpa3yeT CTpoMy, a JSIHUTelHalbHas —
napenxumy. OYHKIMS MUIIEBAPUTEIBHON CHUCTEMBbl HE MOXET OBbITh BBINOJHEHA MOJHOCTHIO,
€CJIM HapyIIEeHAa €€ MbIIIeYHas JesITebHOCTb.

Takum oOpa3oM, pa3nuyHble TKaHHW, BXOJISIIME B COCTaB TOrO WJIM WHOTO OpraHa,
o0ecrevynBaroT BHINOJIHEHUE TTIaBHOW (DYHKIIMU JAaHHOTO OpraHa.

Coenunsisicb MeXIy co0O#, pasHble TKaHU OOpa3ylOT opranHbl. OpeaHom Ha3bIBAETCS
4acTh Tejla, KOTOopas MMeEeT ONpeNesieHHYI0 (QopMmy, CTpOEHHE, 3aHHMMAeT COOTBETCTBYIOIIEE
MECTO U BBINOJIHSET crienudpudeckyo GyHkuuo. B dopmupoBanuu 1000ro oprana npuHUMAOT
y4acTHE pa3jMyHble TKaHHU, HO TOJIBKO OJIHA M3 HUX SIBIISIETCS TJIaBHOM, OCTaJIbHBIC BBITIOJIHSIOT
BCIloMorarenbHyo ¢yHkiuoo. Hanpumep, coeauHuTenpHas TKaHb 0Opa3yeT OCHOBY Oprasa,
SMUTENNATbHAS — CIMU3UCTBIE 000JIOUYKHM OPraHOB JbIXaHUS W THUIIEBAPEHUS, MBIIICYHAS —
CTEHKH [OJIBIX OPraHoB (IMILEBOJI, KUIIEYHUK, MOYEBOM My3bIpb M [p.), HEPBHAs TKaHb
IIPEJICTaBICHAa B BUJE HEPBOB, NH-HEPBUPYIOIIUX OpraH, HEPBHBIX Y3JIOB, JIEKALIUX B CTEHKaX
opranoB. Opransl paziauyaroTcs o Gopme, pasmepaM M MojI0KeHu0. KpoMe nHANBUyalbHBIX,
HUMEIOTCS TAKXKE TO0JIOBBIE M BO3PACTHBIC OTINYHSL.

Opranpl, KOTOpbIE CXOXKH IIO CBOEMY CTPOCHHIO, IPOMCXOXKJIECHUIO M BBIIOJHSIOT
enuHyl0 (YHKINIO, Ha3bIBAIOT cucmemol. B opraHuzMe uenoBeKa BBIIENAIOTCS CIEAYIOIINE
CHUCTEMBI OPraHOB:

1) nuwesapumenvnas — OOBEIUHSET OPraHbl, MPH MOMOIIM KOTOPHIX B OpraHU3Me
IIEpeBapUBAETCS HUIA, TPOUCXOJUT €€ YCBOEHUE;
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2) OvixamenvbHasi — BKIHOYACT OPraHbl JIBIXaHUS, B KOTOPBIX HPOHUCXOIUT ra3000MeH
MEXIY KPOBBIO M OKPYXAIOIIEH €€ CPpeno;

3) cepoeuno-cocyoucmas — OOBEAUHSCT CEPIIC M COCYHbI, KOTOPBIC 00CCICUHBAIOT
KpOBOOOpAIIeHHE;

4) Mmouegblgo0siyas — OCYIIECTBISICT BBIJICIICHUE W3 OpraHm3Ma O0Opa3yrOLIHXCsI
MIPOJIyKTOB MeTaboa13Ma (CoIu, MOUEBUHA, KPEATUHHH U JIp.);

5) mepsHas — coemuHSET BCe OpPraHbl MU CHCTEMbI B €IMHOE LEJNOE, PEryaupyeT uX
NEeSITENIbHOCT;

6) cucmema opeanos uyecme — BOCIPHHUMACT pa3fpaKeHHs: OT BHEIITHEW M BHYTPEHHEH
Cpelbl;

7) 5HOOKpuHHAs — PETYIUPYET BCE MPOIECChl B OPraHU3Me MPU MOMOIIHU CIEIHATbHBIX
BelecTB (TOPMOHOB).

Ocob6oe mecTto B (DU3HOJOTHU OTBOJIUTCS BO30yIMMBIM TKaHAM. He Bce TkaHU B
OpraHu3Me CrnocOOHbI OJMHAKOBO OBICTPO OTBEYAaTh Ha JAeWCTBUA pazapaxurerneil. Toabko
HEKOTOphlE€ M3 HHUX B IPOLECCE HBOJIIOLMU BBIPAOOTAIM 3TO CBOMCTBO - OBICTPBIA OTBET Ha
JNEUCTBUE PA3IPAKUTEIIS.

[lox paznmpaxkureneM MOHUMAIOT J1I000€ M3MEHEHHE YCIOBUW BHEUIHEH M BHYTpEHHEH
Cpebl, €CJIM OHO BO3HHUKAET BHE3AIMHO, UMEET JOCTATOYHYIO CHILY, YAEP/KUBACTCS ONPEACICHHOE
BpEMsl, BbI3bIBA€T 0OpPATUMBIE U3MEHEHHSI CTPYKTYPBI M AEATEIILHOCTH XKUBBIX TKaHEH U KIIETOK.
[Iponecc Bo3aeHCTBUSA pa3ApakUTeNs Ha JKUBbIE CTPYKTYPBl HAa3bIBAETCS pa30padiceHueM.

Paznuuaror Tpu rpymnmsl  pazapaxkureneid: (uMdeckue, (QU3MKO-XUMHUYECKHE U
xuMugeckue. Oco60 BBIACIAIOT KaK pa3IpaXUTeIb HePEHbLU UMNYIIbC.

Ilo ¢u3mnonornyeckoMy 3HaYEHHUIO BCE pa3ApakKUTENU MOJPA3JCIIAIOT Ha a/IeKBaTHbIC U
HeaJleKBaTHbIC. AJIEKBATHBIE - 3TO Pa3JpaKUTENU, KOTOPbIE NEMCTBYIOT Ha OPraHU3M W €ro
CTPYKTYPBI B €CTECTBEHHBIX YCIIOBUSX, U CTPYKTYPbl OpraHU3Ma IPUCIOCOOICHBI K BOCIIPUATUIO
9TOTO pa3apaKUTEI.

HeanexBaTHbI€ - 9TO pa3ApakxUTeENN, KOTOPHIE B €CTECTBEHHBIX YCIOBHIX HE ACHCTBYIOT
Ha OpraHusM, U CTPYKTYpbl OpraHu3Ma He MpUCIocoOiIeHbl K UX BocupusaTHio. [loatomy Takue
pa3ApaKuTeIn Yalle BCEro BbI3bIBAIOT HapylleHHe (QyHKIMU OpraHu3Ma.

Tkanu u KJIETKM OpraHusMa, CHELHalIbHO MPUCHOCOOICHHBIE K OCYIIECTBICHUIO
OBICTPBIX OTBETHBIX peaKl1il Ha AeHCTBUE pa3ApakKUTelIsl, Ha3bIBAIOTCS 8030)0UMbIMU MKAHAMU.
K HMM OTHOCATCS HEpBHAs, )KEJIE3UCTAsl U MbIIICUHAs TKAHU.

Bo30yaumMble TKaHM 00Jalal0T PsIOM CHEHU(PHUUECKHX CBONCTB: BO30YAMMOCTBIO U
IIPOBOJUMOCTBIO.

Bo30yauMocTh - criocoOHOCTh BO30YAMMOM TKaHUW OTBEYaTh U3MEHEHHEM CTPYKTYpPbI U
NeATeNbHOCTH Ha JIeMcTBUE pa3/pa’kuTels, T.e. OTBEYaTh 0COO0I OMOJIOTHYECKOl peakiuei,
Ha3bIBaEMOI1 6030yorcoenuem.

Bo30yxnenne - oTBeTHas peakius BO30yJUMON TKaHM Ha JeiicTBUe BO30yauTens,
NPOSBISIIOIIASACS B COBOKYIHOCTH — (DPU3MYECKHUX,  (PU3MKO-XMMHMYECKHX, XUMHUYECKHUX,
MeTa0O0JINYECKUX MPOLECCOB U M3MEHEHUH 1eATeIbHOCTH.

Bo30yxenue - BOIIHOOOpa3HbIi Mpoliecc, KOTOPBIN MPOSBIISIETCS B Pa3HbIX BO30YAUMBIX
TKaHAX CHerupUUecKrii 00pa3oM: B MBIIIEYHOH - COKpALICHUEM, B JKEJIE3UCTOM - 00pa3oBaHUEM
U BBIJIEJICHUEM CEKpETa, B HEPBHOM -- BOSHUKHOBEHHEM U IIPOBEACHUEM HEPBHOTO HMITYJIbCA.
Pa3zButne BO30YXKIEHHS CONMPOBOXAAETCS KPATKOBPEMEHHBIM HCUYE3HOBEHHEM BO30YAMMOCTH.
3areM oHa ObICTPO BOCCTAaHABIMBACTCA.

OOsi3aTeNnbHBIM U OOIIMM TPU3HAKOM  BO3OYXXICHHMS BO30YAMMBIX TKaHEH sBIsETCS
BO3HUKHOBEHHE OMOJIOTHYECKOTO TOKA JEHCTBUS, T.€. OMOANIEKTPUUYECKHUX SIBICHUH.
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[IpoBoMMOCTE - 3TO CBOMCTBO BO30yIMMOW TKAaHW AaKTHBHO TIPOBOAWUTH BOJHY

BO30yKIeHMsI. HampuMmep, JABUraTeIbHBIN HEPB KOIIKH IPOBOIUT BO30YXKICHHE CO CKOPOCTHIO
1200 cm/c.

XKupas kieTka B pe3yabTaTe 0OMEHa BEIIECTB U OCYIIECTBIICHUS CBOEH crelupuuecKoi
JESITEILHOCTH HETIPEPHIBHO TE€HEPUPYET IEKTPUUECKHUE MOTEHIMANbI - Onosiornueckuit Tok. [lo
YCIOBUSIM BO3HHUKHOBEHHUS B JKMBBIX TKAHSIX PAa3jIM4arOT IMOTEHIHAN IOKOS M IMOTEHIMAJ
BO30YX/ICHHUSI, WJIM OMOJIOTMYECKUI TOK TIOKOSI M OMOJIOTHYECKUN TOK ACHCTBUSI.

Mexay mpoToriazMoi KJIETKH M OKPYXKAIOMIeH KIIETKY CPEIOM B JKMBBIX BO30YIUMBIX
KJIETKaX TKaHeH CyIIeCTBYeT MOHHOE HepaBHOBecue. B cocTtosHuM (PU3HOIOTUYECKOTO TMOKOS
BHYTPH KJIETOK OOJIbIIIE MOHOB Kajus, YeM CHapy)XH, a CHapyX OOJIbIlIe MOHOB HATPHs, YeEM
BHyTpH. Takoe HOHHOE HEpPAaBHOBECHE OOECIEUMBACT TOJOXKUTEIbHBIN 3apsj HapyKHOU
MMOBEPXHOCTU W OTPHUIATEIHHBINA 3apsi] BHYTPEHHEH MOBEPXHOCTH MEMOpaHBI KJIETKH, TaK Kak
OoJbIliasi KOHIIEHTpAIlMs WMOHOB HATpPUs O0OECIEeUMBAET TMOJIOKUTEIBHBIN 3apsia, a OombIras
KOHIICHTpAIUSI HOHOB Kajusl -- OTPUIATENbHBIN 3apsa. Eciam snekTpoabl COEIWHUTH C
raJbBAHOMETPOM M HAJIOKUTH OJHMH JICKTPOJ Ha TTOBEPXHOCTH KJIETKH, a APYTOl BBECTH BHYTPb
ee, TO OOHApYKHUTCS Pa3HOCTh TOTEHIHAIOB, paBHas 15 - 90 wmwwumBoabT. TOK,
PErUCTPUPYEMBI B BO30OYAMMBIX TKaHSX B COCTOSIHMM ITOKOS, HA3BIBACTCS OUOLO2UYECKUM
MOKOM NOKOsl, WA NOMEHYUANOM NOKO.

[Ipu neiicTBUM pa3apaxxuTesis Ha TKaHb MPOUCXOAUT KosieOaHWe MOTEHIMajia MOKos, a
BO3HUKAIOMIMM B ATHX YCIOBUAX TOK HA3bIBACTCA MOKOM Oelicmeus, WU NOMEHYUAIoM
Oeticmeusi. TIpUUMHONW €ro BO3HMKHOBEHHWsS SBISETCS HW3MEHECHHE WOHHOW IMPOHHUIIAEMOCTH
MeMOpaHbl B y4acTKe, Ha KOTOPBIM NEHCTBYET pa3zlpa’kKUTeNb: YBEIUYUBACTCS MOCTYILJICHHE
MOHOB HATpUsl BO BHYTPb, & HOHOB KaliWs -- HApyXy KIETKA. OTO BEIET K TOMY, 4YTO
MOBEPXHOCTh MEMOpaHbl KJIETKH Ha MECTE Pa3IpakCHUs CTAHOBUTCS AJIEKTPOOTPHULATEIHHOM,
CO37aeTcs Pa3HOCTh MOTEHIHUAIOB MEXKIY COCETHUMHU YYaCTKAMHU MOBEPXHOCTH MEMOpaHBI
KJIETKH, BO3HHUKAET OMOJIOTUYECKUI TOK, KOTOPbIH OEXUT Mo MeMOpaHe KJIETKH. JTO U eCTh
OUON0CUYeCKULl MOK OelticmEusl, NI HOMEHYUAL OetiCMEUsL.

Boccranoiienne HOHHOTO HEpaBHOBECHS B KJIETKaX TKaHEW 00ecreuynBaeT clieluanbHast
CUCTEMa, KOTOpas Ha3bIBa€TCA Kaiauul - Hampueegviti Hacoc. OH NPEACTABIEH CIEUHMAIbHBIMU
MEPEHOCYMKAMH NOHOB KaJusl U HATPUsl, KOTOPbIE TPAHCIOPTUPYIOT MOHBI KAJIUsI BHYTPb KJIETOK,
a MOHBI HATpUs U3 KIETKU BO BHEUIHIOK CpPEeAy M BOCCTAHABIMBAIOT MOHHOE HEPABHOBECHE B
KJIETKE.

4. AnnwcTpaTuBHBIA MaTepuas:

-IIpe3eHTalus JEKIIMOHHOTO MaTepraa;

-TUIAKaThI 110 TEME 3aHSTHS;

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

6.KonTposabHbie BONpockl (00paTHasi CBSA3b):

1. Yto uzydaer mpenmeT GU3UOIOTHHA C OCHOBAMHU AaHATOMUU?
2. PacckaxuTe O CTPOSHHUH KIIETKU U JalTe ONpeAeieHHE MOHATHIO «TKaHbY?
3. HazoBute BUABI TKAHEH?

4. Yto Takoe romeocrtas?

5. Kakue TkaHu OTHOCSTCS K BO30YAUMBIM?

6. Kak Bo3HMKaeT MOTEHIMAN ISHCTBUS?

Jlexuust Ne2
1. Tema: OOmas xapakrepuctuka [[HC. MopdodyHkunoHanipHas XapaKTepUCTHKA
BET€TaTUBHOU HEPBHOU CUCTEMBI.
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2. Heanb: U3yunth cTpykTypHBIC U QyHKIMOHANBHBIE 0cobenHocTr [[HC. M3yunTth
MOP(ODYHKITMOHATLHYIO XapaKTePUCTHKY BET€TaATUBHON HEPBHOUM CHCTEMBI.
3. Te3ucsl JeKuun

I'maBHBIMU (YHKIUSIMHA HEPBHOW CHUCTEMBI SIBISIFOTCSI YIIPABJICHHUE JIEATEIBHOCTHIO
pa3HBIX OPraHOB M amIaparoB, KOTOPHIE COCTABIAIOT LEIOCTHBIH OPTraHW3M, OCYIIECTBIICHHE
CBSI3W OpPraHuM3Ma B 3aBUCHMOCTH OT COCTOSHHSI BHEUIHEH M BHYTpeHHEW cpenpl. OHa Takke
KOOPJIMHUPYET IMpolecchl MeTadosin3Ma, KpoBOOOpalieHus, JuM(POOTTOKa, KOTOPHIE B CBOIO
odepe]ib BIUSIOT Ha PYHKIUU HEPBHOW CUCTEMBI.

CTpykTypHO-(OYHKIIHOHATILHOW €IMHUIICH HEPBHOW CHCTEMBI SIBIISICTCS HEpPBHAS KIIETKA
— HeWpoH. PopMbI M pasMepsl HEHPOHOB pa3HBIX OTACIIOB HEPBHOM CHUCTEMBI MOTYT
BapbHPOBATh, HO JUTSI HUX XapaKTEPHO HAIWYHE Tella B OTPOCTKOB — OJJHOTO JUTHHHOTO (aKCOHA)
U MHOXECTBAa JPEBOBUIHBIX KOPOTKHX (ICHIPUTOB). AKCOH IMPOBOJHUT HMITYJICHI OT Teja
HeHpoHa K mepu@epruIecKuM opraHaM W K JIPYTHM HEPBHBIM KileTkaM. DYHKIUS ICHAPUTOB
— TPOBENICHHE HMITYIbCOB K TEIy HEWPOHOB OT MepH(PEepHUECKUX PEIeNnTOpOB U APYrHX
HEWPOHOB.

[To KOMWUYECTBY OTPOCTKOB HEHPOHBI JEISATCS HA TPU TPYHIBL:  YHUIIOJSPHBIE,

OWTIOJIIpHBIE W MYJIbTUHOJSIpHBIE. [lepenadya HEPBHOTO HUMITyJbCa OT OJHOTO HEHpOHAa K
JIPYroMy MPOMCXOJUT B MECTAX MX KOHTAKTOB (B CMHAICAX).
I[To MopdodyHKIIMOHATHPHOW  XapaKTEPUCTHKE HEUpOHBI  neisaTcs Ha  addepeHTHbIe
(4yBCTBUTENbHBIC, WM PELHENTOPHBIC), BCTAaBOYHBIC (accouuaTwBHBIE) U d(DdepeHTHbIe
(apdexropubie). AddepeHTHbBIE HEWUPOHBI BOCIPUHUMAIOT BO3JCUCTBHE W3 BHEIIHEH U
BHYTpPEHHEH Cpelpl U IeHEpUpYIOT B HEPBHbIE MMITYJbChI, BCTABOYHBIE OCYIIECTBISIOT CBS3b
MEXIYy HEepPBHBIMU KJIETKaMH, d3(pQepeHTHbIe MepealoT UMIYIbChl KJIETKaM pabodruX OpraHoB.
Tena addepeHTHBIX, WM YYBCTBUTEIBHBIX, PELENTOPHBIX HEHPOHOB BCErjga JEKaT BHE
TOJIOBHOTO M CHMHHOI'O MO3ra, B y3/1ax (TaHMMsX) nepudepuueckoil HepBHOU cucteMbl. OnuH
U3 OTPOCTKOB OTXOJUT OT Teja HEPBHOM KIETKH, 3aTeM cleAyeT Ha mnepudepuro u
3aKaHYMBAETCS YyBCTBUTEIbHBIM OKOHYaHHEM — pelenTopoM. [Ipyroit oTpocToK HampaBiseTcs
B CIIMHHOM U TOJIOBHOH MO3r B COCTaBE 3aJHMX KOPEIIKOB CIMUHHOMO3TOBBIX HIIM YEpPEIHBIX
HEPBOB.

B 3aBHCHMOCTH OT MECTOHAXOXACHUS PELENTOPHI AeATCs Ha: 1) SKCTepOpenenTopbl —
BOCIIPUHUMAIOT pa3JIpaKeHUsT M3 BHEUIHEH cpenbl (HAXOOATCS Ha CIM3UCTBIX 000JI0YKaX,
OpraHax 4yBCTB, KOe); 2) MHTEpPOPELEeNTOPbl — IMOIYy4al0T CBEACHUS TJIaBHBIM 00pa3oM Mpu
W3MEHEHUH XHUMHUYECKOIO COCTaBa BHYTPEHHEW Cpelbl OpraHuM3Ma, JaBiCHHS B TKAaHIX U
opranax; 3) MNpPONPUOPELENTOPbl — BOCIPUHUMAIOT PA3IPaKEHUs OT MBI, CYXOXXHIUH,
CBSI30K, (pacuuii, CyCTaBHBIX Karcyl.

BceraBounblit  (acconuaTHBHBIA) HEHpoOH mnepenaer Bo30OyxkaeHHe OT addepeHTHOro
(4yBCTBUTENIBHOTO) HelpoHa Ha 3ddepentHrie, nexut B npegenax [ITHC. Tena sddepentanix
(pdextopubix) HelipoHoB HaxomaTcss B [IHC wnu Ha mepudepun — B CHUMIIATUYECKHX,
MapacUMIIATUYECKUX y371aX. AKCOHBI 3TUX KIETOK MPOJOJIKAIOTCS B BUAE HEPBHBIX BOJIOKOH K
pabounm opranam (MPOU3BOJILHBIM — CKEJIETHBIM U HETPOU3BOJIBHBIM — TJIaJKHM MBIIIIAM,

Kele3am).
[lo omnpenenennto M. M. CeueHoBa, JEATENBHOCTb HEPBHOM CHCTEMBl HOCHUT
peduiekTopHBIii xapaktep. Peduiekc — 3T0 OTBeTHas peakiys OpraHu3Ma Ha TO I WHOE

paszapakeHue (BHEIIHee WM BHYTpeHHee), poucxosiiee npu ydactuu LTHC.

IIyTp, MO KOTOPOMY HEPBHBII UMIYIBC UIET OT penentopa K 3¢dexropy, Ha3bIBaeTCS
pedueKTopHON AYroil.

[IpocTeiimas pecduekropHas ayra COCTOUT M3 JBYX HEHPOHOB — YYBCTBUTEIHHOIO U
naBuratensHoro. Temo mepBoro HelipoHa Haxoautcs BHe [IHC B cTMHHOMO3rOBOM y3iie WM B
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qYBCTBUTEIHHOM Y3JI€ YepemHbIX HepBOB. llepudepuueckuii OTPOCTOK 3TOW KIETKH HAET B
COCTaBE€ CIMHHOMO3IOBbIX HEPBOB U HX BETBEH M 3aKaHUMBACTCS PELENITOPOM, KOTOPBII
BOCIIDUHMMAeT BHEIIHEE WWJIM BHYTPEHHEE pa3ApakeHue. OTO pa3IpakeHHE pPEeLenTOpOM
IIPEBPALIACTCS B HEPBHBIM HMILYJIbC, KOTOPBIM OCTUIaeT Teja HEPBHOM KIIETKH, a 3aTe€M II0
LEHTPAJIBHOMY OTPOCTKY HAIPAaBJIETCS B CIIMHHOM MO3I MJIM [0 COOTBETCTBYIOLIUM YEPEMHBIM
HEpBaM B I'OJIOBHOM MO3r. B cepoM BelllecTBe CIMHHOIO MO3ra 3TOT OTPOCTOK UyBCTBUTEJILHOMN
KIETKH 00pa3yeT coeauHeHHe (CHHAlC) ¢ TeaoM Jpyroro HeipoHa (3ddepeHTHOrO, HIN
nsurarensHoro). Ilpu moMomm MeauaTtopoB B CHUHAICE MPOUCXOAMT Iepesadya HEpBHOTO
BO3OYXKIEHHMSI U3  YyBCTBUTEIBHOTO  (apdepeHTHOro) HeillpoHa Ha  JABUraTeIbHbIN
(2 depeHTHBIN) HEHPOH, OTPOCTOK, KOTOPOTO BBIXOJUT U3 CIUHHOTO MO3Ta B COCTaBE MEPETHUX
(IBUraTeNbHbIX) KOPEHIKOB W MO IEHTPOOEKHOMY HEPBHOMY BOJIOKHY HAamlpaBisieTcsl K
paboyeMy OpraHy, BBI3bIBAET COKpAllEHUE WM TOPMOKEHHE JIMOO YCHIIMBAET CEKPEIHIO
HKEJIe3bl.

Kak nmpasuiio, peduiekropHas ayra uMmeer 0oJiee CJI0KHOE CTPOCHHE M MOXKET COJIEepKaTh
Oosee AByx HelpoHOB. Mexay pediekTOpHbIM U 3PGEKTOPHBIM HEHPOHAMU HAXOAUTCA OJIUH
WM HECKOJbKO BCTaBOUHBIX HEMPOHOB, KOTOPBIE 3aMBIKAIOT PEGUIEKTOPHYIO Iyry Ha ypOBHE
CIMHHOTO WM TOJIOBHOTO Mmo3ra. Kpome Toro, cymectByeT ¢opma pedraekropHoit
NesITeNbHOCTH, —O00ecneunBaromas BO3MOXKHOCTh TMPUOOpPETEHHs] BpPEMEHHBIX CBSI3ed C
OKpYXaIoIel Cpeloi, KOTOpas HAa3bIBACTCS YCIOBHO-PEIICKTOPHONH. MeECTOM 3aMbIKaHUS
YCIIOBHBIX pEQIIEKCOB SBISIETCS KOpa TOJOBHOTO MO3ra —— OCHOBA BbICIIEH HEPBHOM
NESATENBHOCTH.

[lenTpanbHas HEpBHAS cCHCTEMA

K nentpanbnoii HepHOU cucteme (IJHC) oTHOCATCS CNMHHOW M TOJOBHOW MO3T,
KOTOpBIE COCTOAT U3 ceporo u 6enoro BeniectBa. Cepoe BEIIECTBO CIIMHHOTO M I'OJIOBHOTO MO3Tra
— 9TO CKOIUJICHHE HEPBHBIX KJIETOK BMECTe C ONMKaWIIMMH Pa3BETBICHUSIMU HX OTPOCTKOB.
benoe BemecTtBO — 3TO HEpBHBIE BOJIOKHA, OTPOCTKHM HEPBHBIX KIETOK, KOTOPBIE HMMEOT
MHEJIMHOBYIO 000JI0YKY (OHA MpUIAET BOJIOKHAM OCJIBIN IBET).

HepBHble BOJIOKHA BXOJSAT B COCTaB MPOBOASAIIMX ITYTEH CIIMHHOTO U FOJIOBHOTO MO3ra 1
CBSI3BIBAIOT Pa3jMyYHbIe HEPBHBIE LIEHTPHI MKy co00il. B 3aBuCHMOCTH OT pOJM B OpraHu3Me
HEPBHYIO CHUCTEMY YCJIOBHO JENAT Ha JIBE YacTH — COMATUYECKYH0) U BEre€TaTUBHYIO
(aBTOHOMHYIO).

ComaTuueckasi HepBHasi CCTeMa 00ecriedrBaeT MHHEPBAIMIO TJIaBHBIM 00pa30M OpPraHoB
Tena (COMBI) — CKEJIETHBIE MBIIIIBI, KOXKY U JIp. DTOT OTIEN HEPBHON CUCTEMbI CBSA3BIBAET
OpraHH3M C BHEIIHEH cpefoii MpH MOMOIIY OPTaHOB YyBCTB, 00ECIIEYNBACT JBUKECHUE.

BereratuBHas HepBHasi CUCTEMa MHHEPBUPYET BHYTPEHHUE OpPraHbl, COCY/bI, KEJIE3bl, B
TOM YHKCJE U 3HJIOKPUHHBIC, TJIAJIKYI0 MYCKYJIaTypy, peryaupyeT 0OMEeHHbIE MPOIIECChl BO BCEX
OpraHax U TKaHsX.

BereratuBHas HEpBHas cUCTEMa B CBOIO OYEPENb JEIUTCA HAa NMApaCHUMIIATUYECKYIO U
CHUMITaTHYECKYIO YacTH, KOTOPbIe MMEIOT LIEHTPaIbHbIN U eprupepruuecKuii OTAEIbI.

BereratuBHas (aBTOHOMHasl) HEpBHas CHUCTEMa — YacTb HEPBHOM CUCTEMBI, KOTOpas
oOecrieyrBaeT MHHEPBAIMIO BHYTPEHHUX OPraHOB M CUCTEM, JKeJie3 BHYTPEHHEH CeKpeuuu,
KPOBEHOCHBIX M JUM(ATHYECKHX COCYJOB M JAPYrHX opraHoB. OHa Takke KOOPIAUHUPYET
JeATeIbHOCTh BCEX BHYTPEHHUX OPraHOB, PEryaupyeT oOMEHHbIE, Tpo(UUecKue MpoIEecChl BO
BCEX OpPraHax M 4acTsX Tejla 4eJOBEKa, NOJICpPKUBAET NMOCTOSHCTBO BHYTpeHHEW cpeabl. 1lo
cBOeW (DyHKUIMHM BereTaTUBHAs HEPBHAs CHUCTEMa HENOJKOHTPOJIbHA HAlleMy CO3HAHMIO, HO
Haxoautcst B noaunHenuu [IHC (cnmuHHOrO MO3ra, MO3keuka, TMIoTaiaMmyca, 0a3ajabHbIX sep
KOHEYHOTO MO3ra, KOpbI r0JIOBHOrO Mo3ra). Ilo pacmosoxeHHuio BereraTuBHas (aBTOHOMHast)
HEpBHas CUCTEMA JIEJIUTCS Ha EHTPaIbHBIN 1 MepueprudecKuii OTIEIbI.
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K yeumpanonomy omoeny otHOCsTCs: 1) HamcerMeHTapHbIC ICHTPBI, HAXOMSAIIMECS B
KOp€e MOJIylIapuil TOJOBHOTO Mo3ra (JoOHas U TEMEHHas J0JH), B MOJAKOPKOBBIX CTPYKTYpax,
MO3KEUKe M CTBOJIC MO3ra; 2) CerMEeHTapHbIe eHTphl: napacummnarudeckue sapa 1, VI, IX u X
nap 4YeperHbIX HEPBOB, KOTOPBIC JISKAT B MO3TOBOM CTBOJIC; 3) BEreTaTUBHOE (CHMITATHYECKOE)
A1po OOKOBOTO MPOMEKYTOYHOTO CTOJI0A cIMHHOTO MO3ra, VI melHoro, Bcex TpyIHBIX U IBYX
BEpXHHUX MOSCHUYHBIX cerMeHToB (Cvii, Thi—Ly crnurHOrO Mo3ra; 4) mapacuMnaTtHyecKue
HEHTPBl COMHHOTO MO3Ta, PACIOJIOKEHHBIE B CEPOM BemlecTBe Tpex (Siy — Siv) KpecTHOBBIX
CErMEHTOB.

B nepugepuueckuii omoen Bxoasat: 1) npaBwiii U JICBbIH CUMIIATHYECKUAN CTBOJI C y3JIaMH,
MEKY3J0OBBIMH BETBSIMH M CHMIIATUYCCKUMH HEpBaMU; 2) BEreTaTHBHBIC (ABTOHOMHBIC) HEPBHI,
BETBH M BOJIOKHA, KOTOpbIE OEpyT HAYaJi0 OT TOJIOBHOTO M CIIMHHOTO MO3ra; 3) BereTaTHBHBIC
(aBTOHOMHBIC) OpraHHbIC CIUVICTCHUS; 4) y3Jbl BETeTaTHBHBIX (2BTOHOMHBIX) OpPTaHHBIX
CIJICTeHHIA; 5) KOHEUHbIE Y3JIbl TTAPACHMITATHYECKON YaCTH BereTaTHBHON HEPBHON CHCTEMBI.

Boigenenue BereraTuBHOM (aBTOHOMHOI) HEPBHOM CHCTEMBI OOYCIOBIEHO HEKOTOPHIMU
€€ OCOOCHHOCTSIMHU CTPOCHHS M PA3IUYHSIMHU C COMATHYECKON HepBHOW cuctemoi. K HuM
OTHOCATCS: 1) 04aroBOCTh PacMoOIOKCHHUS BETETATHBHBIX SIJIEp B CIIMHHOM U TOJIOBHOM MO3Te; 2)
HIMPOKOE €€ PacIpoOCTPaHEHHE B OpraHu3Me; 3) OTCYTCTBHE CTPOTOr0 CETMEHTapHOTO CTPOCHUS;
4) HaMMYMe MHOTOYHCIICHHBIX y3JI0B B cOcTaBe MepuepuuecKorl 4acTv; 5) HaIW4ue MECTHBIX
pedIEKTOPHBIX AYT 3a CUET COOCTBEHHBIX aPPEPEHTHBIX KIETOK, KOTOPHIC MEPEKITIOYAIOTCS B
y37ax W JeNaloT TOCJIECIHWE MECTHBIMH pe(IeKTOpHBIMHU (TmepudepuuecKuMu) IeHTpaMu
MHHepBauu opraHoB. [lepBbIMU S(QQepeHTHBIMM HEWpOHaAaMM Ha IyTH OT CIHMHHOIO H
TOJIOBHOTO MO3ra K MHHEPBUPYEMOMY OpraHy SIBJISIFOTCS HEHPOHBI AJep LEHTPAJIBHOIO OTAENA
BEreTaTUBHONW HEpBHOU cuctembl. OOpa3oBaHHBIE OTPOCTKAMU DJTHX HEHUPOHOB, BOJIOKHA
Ha3bIBAlOTCA IPENY3JOBBIMU (IIPETaHIIMOHAPHBIMU) BOJIOKHAMM, IOCKOJIBKY OHH HAYT U
3aKaHYMBAIOTCSA CHUHAICAMU Ha KIJIETKaX y3JOB Mepu(eprueckoil yacTu BereTaTUBHOM HEPBHOM
CHCTEMBI.

V3516l nepudeprudeckoil yacTu BereTaTUBHON HEPBHOM CUCTEMbI COAEPIKAT Teda IPYrux
(3¢exTOpHBIX) HEHMPOHOB, KOTOpBIE HAXOAATCA HAa IYTM K HHHEPBUPYEMBIM OpraHam.
OTpOCTKM 3THUX BTOPBIX HEHPOHOB A(PPEPEHTHOIO IMyTH, KOTOpbIE MEPEeNalT HUMIYIbC OT
BEreTaTUBHbIX y3J10B K pabounm oprasam, Ha3bIBAIOTCSA H0CJI€Y3J10BBIMU
(MOCTraHrIMOHapHBIMU) HEPBHBIMU BOJIOKHaMU. [Ipeny30Bbie BOJIOKHA MOKPHITH MHUEIMHOBOM
000JIOYKOM ¥  BBIXOJAT U3 TOJOBHOTO M CIMHHOTO MO3ra B COCTaB€ KOPELIKOB
COOTBETCTBYIOLIMX YEpEeNHbIX W CIHMHHOMO3TOBBIX HEpBOB. B mocCiey3noBBIX BOJOKHAX
MUEJINHOBAsE 000J0YKa OTCYTCTBYET; 3TH BOJOKHA HECYT HMIYJIbC OT Y3JIOB K TJaJKOH
MYCKyJIaType, jKejle3aM M TKaHAM. BereratuBHble BOJIOKHA TOHBIIE, Ye€M COMAaTHYECKHE, U
HEpPBHbIE UMIIYJIbCHI 110 HUM MEPEAAIOTCS C MEHbIIEH CKOPOCTBIO.

Ha ocHoBaHuuM (pyHKIIMOHANBHBIX OTIIMYMM BereTaTMBHAsl HEPBHAs cHCTEMa JEIUTCs Ha
IBE 4YacTH: CHUMIATHYECKyH0 W IapacCUMIAaTHYECKyro. BrnusHume »TuX JByX uyacTed Ha
NEeATeNbHOCTh PA3JIUYHBIX OPraHOB OOBIYHO HOCUT MPOTHBOIOJIOXKHBIA XapakTep: €cld OJHa
CHCTEMa OKa3bIBAa€T YCHIIMBAIOLIEE IEHCTBUE, TO ApYyras — TOPMO3SILHE.

BausiHue cHMIAaTHYECKUX M NAPACHMIIATHYECKUX HEPBOB
Ha (pyHKI MM OPraHoB

Opran Hepshas cucrema

CHUMIIaTHYCCKas napacuMnaTun4veCcKas
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1 2 3
3payok paciupsier CYKUBaET

XKenessl (kpome MOTOBBIX)

0CJIa0JIIET CEKPELNIO

YCUIIMBACT CCKPCIHIO

TloTOBBIE K€Ene3bl

YCHJIMBACT CCKPCIHIO

HE NHHEPBUPYIOTCS

Cepaiie y4alaeT u yCUJIMBaeT ypexxaer u ociabiser
cepanedueHue cepaueOueHue

Hewncuepuennas paccnabser COKpallaeT

MYyCKyJlaTypa  BHYTPEHHUX

OPraHoB (6bpoHx0B,

KEIyJOYHO-KHUIIIEYHOTO

TpaKTa, MOYEBOTO IY3bIpsl)

Cocymbt (xpome CYXXHBaeT HE UHHEPBHUPYIOTCS

KOPOHApHBIX)

Koponapnsie cocymb pacmupsier CYXXHBaeT

ChuHKTEpHI YCUJIMBAET TOHYC pacciabiser

Kpome ¢pyHKIIMOHAIBHBIX, CYIIECTBYET Pl MOP(HOIOTHYECKUX OTIIMYMI CUMITaTHYECKON
Y MapacUMaTHUYECKON YacTel BET€TaTUBHOW HEPBHOW CHCTEMBI

OTAn4aroTCs 3TU CHCTEMBI M MEAMATOpaMU — BELIECTBAMH, OCYIIECTBISIOIUMHU
neperauy HEpBHOTO MMITyJIbCa B CHHArcax. Bce mperanrimoHapHble BOJIOKHA (CUMIIATHYECKHUE U
MapacuMIIATUYECKUE) COJIEP)KAaT MEIUaTOp AlleTWIXOJIMH WM BEIIeCTBA, aHAJOTHYHBIE €My, U
Ha3bIBAIOTCA XOJMHEPrHYECKUMM BewlecTBaMM. IlapacuMmmatudeckne NOCTraHIVIMOHAPHBIE
BOJIOKHA TaKKe XoJuHepruueckue. CUMIIATUYECKUE IOCTIaHTJIMOHAPHbIE BOJIOKHA COJEPKAT
aJpeHaJIMH, HOPAJPEHAIMH WA BEIIECTBA, IO JACHCTBUIO AHAJIIOTMYHBIE HOPAAPCHAIMHY H
HA3bIBAIOTCA aJIPEHEPrUYeCKUMU. DProTOKCHH OJIOKUMPYET Ieperady HEPBHOIO HMITYJIbCca B
CHHAIICaX CUMIIATUYECKON HEPBHOM CUCTEMBI, a aTPOIMH — MapacUMIaTHYECKOM.

CrpoeHue peduieKTOPHONH BEreTaTMBHONW MYT'M TaKKe OTJIMYAeTCsl OT CTPOCHHS
pedIEKTOPHON JNyrM CHMIATHYECKOW YacTH HEPBHOM cucTeMbl. B pedrnexkropHoit myre
BEreTaTUBHON YacTu 3(pPepeHTHOE 3BEHO COCTOUT HE U3 OJJHOTO, a U3 IBYX HEHPOHOB.

4. NuocTpaTHBHBIN MaTepUuaJ:

-IIpe3eHTalus JEKIIMOHHOTO MaTepuana;

-TUTAKAThI 110 TEME 3aHSTHS;

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

6.KoHTpoJIbHBbIE BONIPOCHI (00paTHAasi CBA3b):

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

3. Pacckaxkute 0 knaccuukaii HEpBHOM cHCTEMBI?

4. JlaiiTe oOLIyl0 XapaKTEpPUCTHKY BereTaTMBHON (aBTOHOMHOM) HEpPBHOH cuUCTeMEe H ee
COCTaBHBIM 4aCTAM?

5. PacckaxkuTe 0 cuMnaTHUeCKON YacTH BEreTaTUBHON HEPBHOU CHCTEMBI?

Jlexusa Ne3
1. Tema: Cucrema kpoBu. YactHas ¢usnonorus XKBC.
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2. Heanb: U3yuuth MopdodyHKINOHATBHYIO XapaKTEPUCTUKY CHCTEMBbI KpoBH. JlaTh oOmiee
IIPEJICTaBICHUE O TYMOPAJIBbHOM PEryisiliui 1 U3y4uTh 0011yto pusunosoruto KBC.
3. Te3ucsl JeKuun

KpoBs u mumda, a Takke MeEKTKaHEBas >KHUIKOCTh SIBISIFOTCS BHYTPCHHEH cpemoi
opranuzMa. Kposeb HeceT TKaHAM IUTATEIbHbIE BEIIECTBA W KUCIOPOJ, YHAISET MPOIYKTHI
oOMeHa U VIJIEKUCIBIA Ta3, BbIPA0ATHIBACT AHTUTENA, IEPEHOCUT TOPMOHBI, KOTOpHIE
PEryIUpPYIOT JAEATEIBHOCTD Pa3IMYHBIX CHCTEM OpranuzMa. HecMoTpsi Ha TO, YTO KpOBB
[UPKYJIMPYET TI0 KPOBEHOCHBIM COCY/IaM W OTJIEJIeHA OT APYrHX TKaHEeW COCYIMCTON CTEHKOM,
(bopMEHHbIE DIIEMEHTHI, a TaKKe BellecTBa IUIa3Mbl KPOBHM MOTYT MEPEXOIUTh B
COCJIMHUTENbHYI0 TKaHb, KOTOpas OKpPYXaeT KPOBEHOCHBIE cocynbl. biaromapsi SToMy KpoBb
o0ecrieynBaeT MOCTOSTHCTBO COCTaBa BHYTPEHHEH Cpe/ibl OpraHu3Ma.

B 3aBucuMoOcTH OT Xapakrepa TPaHCIOPTUPYEMBIX BEHIECTB PA3JIMYAIOT CIEAYIOIIHE
OCHOBHBIE byHKINN KPOBHU: TIBIXaTEIBHYIO, BBIJICTUTENBHYIO, MUTATENBHYIO,
TOMEOCTaTHUYECKYIO, PETYIIATOPHYIO, 3allIUTHYIO U TEPMOPETYISTOPHYIO.

VY denoBeka Macca KpoBU cocTaBisieT 6—8 % Macchl Tena U B HOpME MPUOIM3HTEITHHO
paBHa 4,5—5,0 1. B cocrosHum nokost nupkyaupyet Bcero 40—50 % Bceid kpoBH, ocTambHas
yacTb HaxXoJWTCA B Jemo (Me4yeHb, Celie3eHKa, Koxka). B MajoM kpyre KpoBooOpaiieHus
conepxurcs 20—25 % obvema kpoBH, B OoJbIioM kpyre — 75—85 % kposu. B aprepuansHoOi
cucteme nupkynupyet 15—20 % kpoBu, B BeHo3HOM — 70—75 %, B kanuusipax — 5—7 %.

KpoBb cocrout u3 xremounvix (popmennvix) snemenmos (45 %) u xumkoi gactn —
naasmer (65 9%). Tlocme BeIaeneHUs (OPMEHHBIX 3JCMEHTOB B IUIa3Me€  COJEpPIKaTcs
pacTBOpPEHHBIE B BOJE COJIM, OEIKHU, YIIeBOAbl, OMOJIOTUYECKN aKTUBHBIE COCJANHEHHUS, a TaKKe
YIJICKUCIIBIN Ta3 U Kucinopoa. B mmasme Haxomutces oxoso 90 % Boasl, 7—8 % Genka, 1,1 %
apyrux opranndeckux BemectB U 0,9 % HeopraHWYeCKUX KOMIIOHEHTOB.

Cwig6opomka Kposu He COACPKUT (HPUOPUHOTEH, 3TUM OHA OTIMYAETCSA OT IJIa3Mbl U HE
cBeptbiBaeTcs. ChIBOPOTKY FOTOBST U3 IUIa3Mbl KPOBU MyTeM yaajieHus u3 Hee ¢pubpuna. KpoBb
MOMEIIAIT B LWIMHIPUYECKUN COCYJ, 4Yepe3 OINpeAesieHHOEe BpeMsi OHA CBEPThIBACTCS U
MIPEBPAIACTCS] B CTYCTOK, U3 KOTOPOTO H3BJIEKAIOT CBETJIO-XKEITYI0 KUAKOCTb — CHIBOPOTKY
KpPOBHU.

K popmeHHBIM 351eMEHTaM KPOBU OTHOCSITCSI 3PUTPOLMTHI, JIEHKOIIUTHI M TPOMOOIUTHI.

Opumpoyumsl — KpacHbI€ KPOBSIHBIE TEJbIIA IBOSKOBOTHYTON (OpPMBI. Y HUX HET siapa.
CpenHuii TuamMeTp SPUTPOIUTOB /—8 MKM, OH MPUOTUZUTEIHLHO PAaBEH BHYTPEHHEMY TUAMETPY
KpOBEHOCHOTO Kamuiuigpa. opma »puUTpoLMTa TIOBBIIIAET BO3MOXKHOCTH Ta3000MeHa,
crnocobctByer nud@dy3un ra3zoB C MOBEPXHOCTH HA BECh O0BEM KIETKUA. ODPHUTPOIUTHI
OTINYAIOTCS OOJIBIION 3aCTUYHOCTHIO. OHM JIETKO MPOXOJIAT MO KamuligpaMm, UMEIOIIUM BJIBOE
MEHBIINN JuameTp, 4eMm cama kjertka. OOmias MOBEPXHOCTh IUIOUIAJAM BCEX SPHUTPOIUTOB
B3POCJIOr0 YenoBeka cocTapiseT okoso 3800 M2, T. e; B 1500 pa3 mpeBbINIaeT MOBEPXHOCTH TeNa.

B KpOBH MyX4YHH cOAepkKuTcs okono 5-102/1 spuTpoluToB, B KpOBM KeHIIMH — 4,5
H0%n. Tlpu ycunaeHHOM (QU3NMUECKOW Harpy3ke KOJIMYECTBO JPHUTPOLUTOB B KPOBU MOXKET
yBenuuuthes n0 6-10'%;1. DTo cBA3aHO ¢ MOCTYIIIEHHEM B KPYr KpOBOOOpalleHUs
JIETIOHUPOBAHHOM KPOBH.

I'eMorno6uH coctouT M3 Oenka TI00MHA M MPOCTETHYECKOM TIpyIIbl reMa, KOTOphIe
MIPUCOETUHAIOTCS K YeThIPEM TMOJMIIENTHIHBIM LEMsAM IJI0OMHAa U NMPUAAIOT KPOBU KpaCHBIM
uBeT. B HopMe B kpoBu conepxkurcs okoso 140 r/n remorinobuna: y myxunH — 135—155 r/m, y
ke — 120—140 /.

YMeHbIIIeHHE KOJUYECTBa T'€MOIJIOOMHA PUTPOLMTOB B KPOBU HA3BIBACTCS aHeMuel.
Ona HaOmroaeTcs mpU KPOBOTEUEHMH, MHTOKCHKaIUH, Aeduiute ButamuHa Biz, ¢onumesoii
KHCJIOTHI U .
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Jletikoyumvr — Oenple KpoBsiHble Tenbla. 1lo pasmepam oHU OoJblll€ SPUTPOLIUTOB,
UMEIOT A1po. [IpoAomKUTENBHOCT JKM3HU JIEMKOMTOB — HECKOJbKO JHEed. KoiaudecTtBo

JNeHKOIUTOB B KPOBHU 4eloBeKa B HopMme cocTapisieT 4—9-10%1 u xosnebiercs B TedeHne CyTOK.
MeHnb11e Bcero X yrpoM HaToOUIaK.

JlelikouurapHas popmyJia

Hetitpodunel, %
Jletikonutsl, | 03uHodpu-|  bazo cer- Jlumdouut | MoHOLUTHL,
10% b, % bunel, najgoy- MEHTO- bL, % %
% IOHbIE | KOSIIEpHBbIE |  siAep-
HBIC
4,0-9,0 1-4 0-0,5 0-1 2-5 55-68 25-30 6-8
Tpomboyumor (KpOBSHBIE IUIACTUHKH) — OecuBeTHBIC chepudeckue Oe3bsiepHbIe

Tenbla auaMeTpoM 2—5 MkM. OHEM 00pa3yroTcsi B KPYIMHBIX KJIETKaX KOCTHOTO MO3ra —
Merakapuorurax. [IpoaomKuTenbHOCTh KU3HU TpoMOOIuTOB OT 5 10 11 mHeir. OHU urparmT
BAKHYIO POJb B CBEPTHIBAHWW KPOBU. 3HAYMTEIbHAS WX YaCTh COXPAHACTCS B CeEJIC3CHKE,
MCYCHH, JITKMX W TIO0 Mepe HEOOXOJMMOCTH IOCTYHaeT B KpoBb. [Ipu MbINIEUHOH padore,
MPUHATHH ITHITH, OEPEMEHHOCTH KOJIMYECTBO TPOMOOIIMTOB B KPOBH yBEIUYUBaeTcsi. B HOpMe
cozepKaHe TPOMOOITUTOB COCTaBMseT okoto 250-10%/1.

I'pynnol kpo6u — UMMYHOTECHETHUCCKHE ¥ WHAWBHIYAJIbHBIC TPU3HAKUA KPOBH, KOTOPHIC
OOBEAMHSIOT JIFOJCH II0 CXOJCTBY OIPEACICHHBIX AHTHICHOB — @22llOMUHO2eHO8 — B
SPUTPOLIMTAX U HAXOJSAIIUMCS B IJIa3Me KPOBH aHTUTEN — A22l0MUHUHOE.

[To HAMMYKMIO WIIM OTCYTCTBUIO B MEMOpPaHax JIOHOPCKUX IPUTPOIUTOB CIICIU()HUSCKUX
MYKOTIOJIMCaXapHI0B — arrIFOTHHOTCHOB A M B M B I1a3mMe KpOBH PELUITUEHTA arTJIFOTHHHHOB
a ¥ p OIpeessieTCs rpymnna KpoBr

3aBHCHMOCTD rpynnbl KpOBM OT HAJIUYUA B HeH arrJINTHHOT€HOB
IPUTPOHHUTOB ! ATTVINTUHUHOB I1J1a3MbI

prHHBI KpOBHU ATT/IIOTUHOT'€HEI B ATTJIIOTHHHUHEI B
OPUTPpOIUTAX CBIBOPOTKC
0(1) o o, B
N A B
B (1) B o
AB(IV) A B o

B cBsi3u ¢ atuM paznudarot detbipe rpymmsl kposu: 0 (1), A (11), B (111) u AB (IV). Tlpu
COBMEIIICHUN CXOJIHBIX arrIFOTHHOT€HOB SPUTPOIMTOB C arrjFOTHHHHAMHE TUIa3Mbl TIPOUCXOTUT
peaKiisl arriOTHHAIAN (CKJICHBAHUS) SPUTPOIUTOB, KOTOpas JEKHT B OCHOBE TPYIITOBOM

HCECOBMCCTUMOCTU KPOBH.
NepCinBaH KPpOBH.

OTHM TOJIOKEHHEM HEO 6XO,Z[I/IMO PYKOBOJACTBOBATLCA

npu

praBJIeHI/Ie nponeccamMu, NpoOUCXOoIiAIlIMMA B OpraHU3MeE, 00ecreynBacTCs HE TOJIBKO
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HEpPBHOW CHCTEMOM, HO U jKeJe3aMu BHYTPEHHEH cekpeluu (3HIOKpUHHOM cuctemoi). K Hum
OTHOCSITCS CHIEIIMATIM3UPOBAHHBIC, TOTIOTPapUIECK pa3beIMHEHHbIE (Pa3HOTO MTPOUCXOKIACHNU)
JKene3bl, KOTOpbIe HE HWMEIOT BBIBOJHBIX TIPOTOKOB M BBLACISIOT B KPOBb U JUMQY
BBIPAOOTaHHBIN UMH ceKpeT. [IpoayKThI e TeTbHOCTH SHAOKPHUHHBIX KeJIe3 — FOPMOHBIL.

IopmoHbl  SBISIOTCS  CWIIBHOJACHCTBYIOIIMMHU — areHTaMH, MOSTOMY JUIS  TOJY4SHHS
cienn(puaeckoro dpdexTa T0CTaTOuHO HEOOIBIIOr0 UX KoumdecTBa. OJHU TOPMOHBI YCKOPSIOT
pocT u GopMUPOBAHHE OPTaHOB U CHUCTEM, JPYrue PEryIupyIOT OOMEH BElIeCTB, ONPEACISIOT
MOBEJICHUECKHE PEAKIUU U T. 1. AHATOMHYECKH 000COOICHHBIE Kele3bl BHYTPEHHEH CeKpennu
OKa3bIBAIOT BIMSIHWE JAPYr Ha Apyra. B CBsI3M ¢ TeM UYTO STO BIMSHHE OOECIEUMBACTCA
TOPMOHAaMH, JIOCTABJICHHBIMU KPOBBIO K OpraHaM-MHIIEHSM, IIPUHITO TOBOPUTH O 2YMOPAIbHOU
pezyasayuu dTUX OPraHoB TI0 IPUHIMITY 00paTHOH cBs3H. B pe3ynpTare Takoil CBS3H COJIEpKAHHE
TOPMOHOB B KpPOBH TIOJJIEP)KMBAETCSI Ha ONTUMAJIbHOM Ui OpraHuzMa ypoBHe. OHAKO
W3BECTHO, YTO BCE TIPOIECCH, MPOTEKAIOUINEe B OpraHU3Me, HaXOJATCS O]l TOCTOSHHBIM
KOHTpOJIEM LEHTPAJIbHOM HEPBHOU CHUCTEMBI. Takyr0 ABOMHYIO pPEryIslUI0 JeATeIbHOCTH
OpPraHOB Ha3bIBAIOT HePEHO-2yMOpaibHOU. VI3MeHeHne (yHKIWH jkene3 BHYTPEHHEH CeKpennu
BBI3BIBACT TSDKENbIE HAPYIICHHWS M 3a00JIeBaHWs OpraHMu3Ma, B TOM YHCIIE W TCUXUYECKHE
paccTpoicTBa.

B opranm3me dyenoBeka Kene3bl BHYTPEHHEH CEKPEIMH PAcIOIaraloTcs CIEAYONIM
00pazoM: B 00J1aCTH TOJIOBHOTO MO3ra — rumnodu3 u 3nudu3; B 00JaCTH MIEH U TPYAHON KICTKH
— INUTOBUJHAS, TAapallUTOBHUIHAS W BHJOYKOBAsl JKelie3bl; B OpIOMIHOM MOJOCTH —
MOJKETyA0YHas JKeJie3a U HalIOYeYHUKH; B 00JIaCTH Ta3a — SUYHUKU U CEMEHHUKH.

I'mnoouns (hypophysis). Dto wHebosblnas, OBaabHONH (GOPMBI JKejle3a HAXOAUTCS B
runoduszapHoil sIMKe TYpelKOTo ceaja KIMHOBUIHOM KOCTH, OTHENSeTCs OT MOJOCTH Yepemna
OTPOCTKOM TBEpJIOM O000JIOYKM TOJOBHOTO MoO3ra W oOpasyer auadparmy cemiaa. Macca
runodusa y Myx4uH coctaBisieT okojo 0,5 r, y xxenmua — 0,6 T, a y OEpeMEHHBIX MOXET
yBenuuuBaThes 10 1 r. [lomepeunsiii pasmep runoduza 10—17 mm, nepennesaaauii — 5—15
MM, BepTUKabHBIM — 5—10 Mm. CHapyxu runodus HakpeIT Karncyiaoi. ['umodus cocrout u3
NepeHel, CpeTHeN U 3aJIHEH T0Iu.

[Ipyn nmomou HEPBHBIX BOJIOKOH M KPOBEHOCHBIX COCYIOB TUNO(U3 (HYHKIMOHAIHHO
CBSA3aH C THUIIOTAJIAMyCOM TPOMEXKYTOYHOIO MO3ra, KOTOPBIA pEryiupyer IesTelIbHOCTh
runodusa.

B runoduze BbpabaThiBaeTCs CeMb TOPMOHOB, YEThIpE K3 HHUX BIHUAIOT Ha
nepudeprudeckue  SHAOKPUHHBIE  Kelle3bl W HAa3bIBAIOTCS  MPOUHBIMU — COPMOHAMU
(poMAUKYTOCTUMYTUPYIOUTUH, TIOTEUMHU3UPYIOLIUH, TUPEOTPOIHBIHN, aJPeHOKOPTUKOTPOITHBII),
TpU TopMOHA — 3¢ dEKTOPHBIE, TOPMOH POCTa (COMATOTPOMHBIN), MPOJIAKTUH (JIFOTEOTPOIHBIN
TOPMOH, MEJIaHOLUTOCTUMY-TTUPYIOIINI TOPMOH) — HEMOCPEJCTBEHHO BIUSIOT Ha OpPraHbl U
TKaHHU-MUIICHH.

IlutoBuaHas :kene3a (glandula thyroidea). Dto HemapHsIii opra, pacmoJiararuics
B IepeHel 001acTH 1Ied Ha ypOBHE TOPTaHU U BepxHero oTnena Tpaxeu. Cocrout usz IpaBoii u
JeBOM N0nM W mepemieiika. Macca IIUTOBUAHOM >Kese3bl Y B3pOCIbIX COCTaBJIsET B CPEIHEM
okojo 20 r, momepeunslit pazmep 50—60 MM, mpoponbHbINH Kaxaon gomu — 50—80 mwm,
BEPTUKAJIBHBIN pa3Mmep mneperielika oT 2 g0 2,5 cM, a TOJIIMHA €ro paBHa 2—6 MM. Macca u
o0beM jkeJie3bl y JKeHIIMH OoJjiblle, yeM y MyxuuH. JKene3a umeer GuOpO3HYIO Kalcyiy, OT
KOTOpPOH B TIYyOMHY TKaHH OTXOJAT COECIMHUTEIbHOTKAHHBIE IEPErOPOJKH — TpabeKysbl,
paszessonue xeae3y Ha JOJIbKH, COCTOAIINE U3 (POITUKYIIOB.

BHyTrpu creHka (OJUIMKYIOB BBICTJIAaHA SIUTEIHATBHBIMU KJIETKaMU KyOHUYECKOil
¢dopmbl. BHyTpH mosioctu (oiTHKYyTa HAXOIUTCS TYCTOE BELIECTBO — KOJUIOUJ, KOTOpOE
COJICPKHUT THUpPEOUJHble TOpMOHBL. JKene3uctbii  (QoMKYIApHBIA snuTenuii  obnamaeT
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M30MpaTebHOM CIIOCOOHOCTRIO K HAKOIUICHHIO HoJa. B MIMTOBUIHOW Kele3e MOJ BIIUSHHCM
THPEOTPOITHOTO TOPMOHA BbIpadaTsiBatoTcst TUpOoKCUH (T4) u tpunoatuponu (T3). Kpome toro,
B IIMTOBUIHOM JKejle3e BbIPAOATHIBAETCS TUPEOKANBLIMTOHUH, KOTOPBIM CHHI)KAE€T YpPOBEHb
KaJplusi B NapaoUIMKYIIpHON TKaHU. TpPUMOATUPOHUH CHHTE3UPYETCS B MEHbIIEM
KOJIMYECTBE, YeM TUPOKCHH, HO UMEET OO0JIbIIYIO aKTUBHOCTb.

OHJOKPUHHBIE KEJIe3bl U BBIJACIIAEMbIE UMU TOPMOHBI TECHO CBSI3aHbl C HEPBHOMU
CHUCTEMOM, 00pa3yroT OOIIMI NHTErpallMOHHBIN MEXaHU3M perynsauuu. Perymupyroliee BIusHue
LIEHTPAJIbHOM HEPBHOM cHUCTEMBbl Ha (PU3MOJOTMYECKYI0 AaKTUBHOCTh JKelle3 BHYTpPEHHEU
CEKpelMH OCYIIECTBISIETCS Yepe3 runoTtajaMmyc. B cBOI ouepenp rumnotaiaMmyc CBs3aH 4epes
apdepeHTHble NMyTH C APYTMMHU OTIEIaMU IIEHTPAJIbHOM HEPBHOM CHCTEMbI (CO CHUHHBIM,
MPOJIOJTOBATBIM M CPEAHHUM MO3IOM, TaJaMycoM, Oa3aJIbHBIMH TaHIJIMAMH, TOJSMHU KOPbI
00JBIINX MOJYIIapui U Jp.). biaronapst aTuM cBsi3sM B rUNOTajgamMyc MOCTynaeT HHGopMauus
CO BCEX OTJAEJIOB OpraHM3Ma: CUTHAJIBl OT SKCTEPO- M MHTEPOPELETITOPOB UAYT B LIEHTPAIBHYIO
HEPBHYIO CUCTEMY Yepe3 TUNoTajJaMyc U MepeaatoTcsi S3HIOKPUHHBIM OpraHaMm.

Takum 006pa3oM, HEMpPOCEKPETOPHBIE KIETKU FHIOTaNaMyca npeBpauatoT apdepeHTHble
CTUMYJIBI B TyMOpaJIbHbIE ()aKTOPbI C GU3NOIOTUYECKON aKTUBHOCTBIO (PUNUZUH2-2OPMOHbL, WIIN
JubepuHsvl), KOTOpblE CTUMYIUPYIOT CHHTE3 U BBICBOOOKIEHHE TOPMOHOB Trunoduza. A
TOPMOHBI, TOPMO3SIIME O3THU MPOLECCH, HA3BIBAIOTCS UHUOUpYIOWUMY 2opMOHamMu (VTN
(hakTopaMu) WM CIMamuHamu.

I'unoTtanaMuueckue pUIN3UHT-TOPMOHBI BIUSIOT Ha (QYHKIUIO KIETOK rumnogusa,
KOTOpBbI€ BbIpabaThIBalOT psa ropMoHOB. IlocienHue B CBOIO ouepenb BIMAIOT HAa CHUHTE3 U
CEKPELI0 TOPMOHOB Nepu(epUIeCcKUX SHJOKPUHHBIX XKelle3, a T€ YK€ Ha OpraHbl WM TKaHH-
MHUIIIeHH. Bce ypoBHU 3TON CHCTEMBI B3aMMOJICHCTBHI TECHO CBSI3aHBI MKy COO0U cucmemotl
obpammoi céa3u. KpoMe TOro, M3BECTHO, YTO pa3Hble FOPMOHBI OKAa3bIBalOT BO3JCHCTBUE U HA
¢bynaknuu otaenos [THC.

BaxHyro ponp B perymsiuuu (QyHKUMM SHIOKPUHHBIX JKelle3 HIpaloT MEIUaTOphl
CUMIIATUYECKUX U [1apaCUMIIATHYECKUX HEPBHBIX BOJIOKOH.

OnHako MMEIOTCS XKee3bl BHYTPEHHEH cexkpeluu (mapaluToByIHas, TOKETYA0YHas U
1p.), KOTOpBIE PETYINPYIOTCS MHBIM IIyTEM 3a CUET BIMSHUS YPOBHS FOPMOHOB-aHTarOHUCTOB, A
TaKXKe B pe3ysbTaTe U3MEHEHUS KOHLIEHTPALUU TeX MeTa00JUTOB (BELIECTB), YPOBEHb KOTOPBIX
peryaupyercs 3TUMH  ropmoHamu. CymiecTByeT 4YacTh TIOPMOHOB, BbIPAaOOTaHHBIX B
runoTagamyce (aHTHAMYPETUYECKHH TOPMOH, OKCUTOLMH), TOPMOHbBI THUMNO(pHU3a, KOTOpbIE
HEINOCPEICTBEHHO BJIMAIOT Ha OpPraHbl U TKaHU-MUILEHU.

Takum o0pa3zom, peryssanus jkeiae3 BHYTPEHHEM CeKpeluu B OpraHu3Me 4YeJoBeKa
IIpeJCTaBiIseT OO0 CI0XKHYI0, CO MHOTUMH HEU3BECTHBIMU MPOLIECCAMU CUCTEMY.

4. UnnocTpaTUBHBIN MaTepUaJ:

-Ipe3eHTalUs JIEKIUOHHOIO MaTepuaa;

-TUIaKaThI 110 TEME 3aHsTHSI,

-pa3aTo4HbIi MaTepHrai (TabauIbl, CXEMBI, WIITIOCTPALIUHN).
S.JIntepatypa npunoxenue Nel

6.KonTposbHbIe BONpochI (00paTHasi CBSA3B):

1.CoctaB u pU3MKO-XUMHUYECKHE CBOWCTBA KPOBH.

2. I'pynmsl KpoBH.

3. 'emotpancdy3us.

4.KakoBoO MEeXaHM3M HIOTaIaMO-TUIIO(pHU3apHasi CUCTEMBI ?
5.KakoBo MexaHu3M KeJe3bl BHYTPEHHEH CUCTeMbI?
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Jlekmusa Ned

1. Tema: dusnonorus cepaeuHO-COCYIUCTON cuctemsl. [lapameTpsl reMOJUHAMUKY.

2. Heab: M3yunth QU3MOIOTHYECKHE CBOMCTBA M OCOOCHHOCTH CEpIEYHOM MbIMIbL. M3yunTth
MOP(HOPYHKIIMOHAIBHYIO XapaKTEPUCTUKY CEpJEYHOrO IMKJIA U MMETh 00Iee MpeAcTaBICHNE
00 snekrpokapauorpaduu. M3yduTh OCHOBHBIE MPOLECCHl T'e€MOJAMHAMHUKHA H  JIaTh
XapaKTePUCTHUKY HCCIIEIOBAaHUSM apTEPUATBHOTO JIABIICHUS H MYJbCA.

3. Te3ucsl Jekuun

K oCHOBHBIM 0COOEHHOCTSIM CEPJICYHON MBIIIIBI OTHOCATCSI aBTOMATHsI, BO3OYIHMOCTb,
MIPOBOJIMMOCTH, COKPATUMOCTh, pEPPaAKTEPHOCTb.

Asemomamus cepoya — CHOCOOHOCTh K PUTMHUYECKOMY COKpAIICHUIO MHOKapAa I0J
BIHMSTHIEM MMITYJIBCOB, KOTOPHIE MOSIBIISIOTCS B CAMOM OpraHe.

B cocraB cepnedHO# MONEPEYHOIIONOCATON MBIMIEYHOW TKAHW BXOJST THUITHYHBIC
COKpATHTEIbHBIE MBIIIEYHBIC KIETKH — KAPOUOMUOYUMb] U ATUIINIECKHAE CEPIACUHBIC MUOYUMbBL
(neticmekepst), (HOPMUPYIONTHNE TPOBOJAIIYI0 CHCTEMY CepJia, KOoTopas oOecreunBaeT
aBTOMATH3M CEpACYHBIX COKpAIICHUH M KOOPAWHAIMIO COKPATUTEIBHOW (PYHKIMH MHOKapjaa
npeacepaui W KeIyAoukoB cepaua. IlepBblili CHHYCHO-IIPEACEPIHBIA Yy3€ll IMPOBOASIICH
CHCTEMBI SIBIIICTCSI TJIABHBIM IICHTPOM aBTOMAaTH3Ma cepjia — MEeHCMEKepOM MEePBOTO MOPSIKA.
Ot 3TOrO0 y31a BO30YXA€HUE pacpocTpaHseTcss Ha pabouue KIeTKH MUOKapa peicepaui u 1o
CIELUAIbHBIM BHYTPUCEPJICYHBIM MPOBOJAIIMM IIydyKaM JIOCTHraeT BTOPOro y3jla —
npeocepoOHO-JCeIY00UK0B020  (AMPUOBEHMPUKYIAPHO20),  KOTOPBIM ~ TaKkKe  CIIOCOOCH
TeHEPUPOBATh UMIYJIBCHL. DTOT y3€ll SBIAETCS MEHCMEKepOM BTOPOro mopska. Bo3OyxneHue
gyepe3 MpeCcepAHO-KEITyI0UKOBbIM y3€Jl B HOPMAIbHBIX YCIOBUAX BO3MOXHO TOJBKO B OJHOM
HanpasieHuu. PerporpanHoe npoBeaeHUe HMITYIbCOB HEBO3MOXKHO.

Tperuii ypoBeHb, KOTOpbIM oOecreuuBaeT pPUTMUYHYIO JESITEIbHOCTh ceplua,
pacrniosioxxeH B myuke I'nca u BosokHax Ilypkunbe.

IleHTppl aBTOMAaTHKM, PpACIOJIOXKEHHbIE B MPOBOJAILIEH CHUCTEME SKEIYyA0YKOB,
Ha3bIBAlOTCA MelWCMEeKepaMu TPEThEro nopsaka. B OOBIYHBIX YCIOBHMSIX YacTOTY aKTUBHOCTH
MHOKap/ia BCEro cep/ila B LEeJIOM ONpeAesieT CHHYCHO-TIpeAcepAHbli y3en. OH noauuHser cede
BCE HIDKeNeXalue 00pa3oBaHus MPOBOILEH CUCTEMbI, HABA3BIBACT CBOM PUTM.

HeoOxonuMmeiM ycioBueM aisi obecrieueHus: paboThl cepAlla SBISETCS aHaTOMHUYeCcKas
LIEJIOCTHOCTh €ro npoBojseil cuctembl. Ecnu B nelicMekepe mepBoro nopsiika Bo30yAUMOCTb
HE BO3HHMKAeT WM OJOKUPYETCs ero mepenayda, posib BOJUTENS puTMa OepeT Ha ceOs meficmekep
BTOporo mnopsaka. Ecmu ke mnepegaya BO30YIMMOCTH K JKeJNyJOYKaM HEBO3MOXKHA, OHM
HAYMHAKOT COKpAIlaThCs B PUTME NelicMeKepoB TpeTbero nopsaka. Ilpu momnepeunoii Giokazne
IpeJcepanss U KeJIyJOUKU COKPAIIAlOTCs KaX/Iblii B CBOEM PUTME, a MOBPEXKJICHHE BOJUTEICH
pUTMa IPUBOJAUT K IOJIHOM OCTaHOBKE cepAlia.

Boszbyoumocms  cepoeunoii  mbiuiybl  BO3HHMKAET 1O/  BIMSHHUEM 3JIEKTPHUECKHX,
XUMUYECKHUX, TEPMUUECKUX M JIPYIMX pas3ApakuTesell MBIl cepala, KOoTopas CrocoOHa
[EPEeXOJUTh B COCTOSHUE BO30YXKIeHUs. B OCHOBe 3TOro SBJICHUS JIEKUT OTPULIATEIbHBIH
AJIEKTPUYECKUH IMOTEHIMall B IepBOHAYAJLHOM BO30YyXKIAeHHOM YyuacTke. Kak u B moboi
B030yAMMOil TKaHH, MeMOpaHa pabouuXx KIETOK cep/ua nojspuzoBaHa. CHapyXu OHa 3apsiKeHa
MOJIOKUTENBHO, @ BHYTPU OTPHULATEIBHO. DTO COCTOSIHME BO3HUKAET B pPe3yJibTaTe pa3HOM
xounentparmun Na* u K' mo o0e cropoHsl MeMOpaHbl, a TaKKe B pe3yJbTare pasHoi
MPOHUIIAEMOCTH MeMOpaHbl JUIsI 3THX HOHOB. B cocTossHMM TIOKOSI dYepe3 MeMOpaHy
KapJIHOMHOIIMTOB HE MPOHUKAT HOHBI Na’, a ToNbKO dYacTHYHO MNPOHHMKAIOT HOHBI K.
Benencrue auddysuu nousl K¥, BRIXOIS U3 KIETKH, YBEIUYHBAIOT TOJOKUTEIBHBIN 3apsil HA
ee MOBEpXHOCTU. BHyTpeHHss1 cTopoHa MeMOpaHbl IPU 3TOM CTaHOBUTCA OTpHUaTenbHOU. [lox
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BIIMSIHUEM pas3JpakuTelst 000 Mpupojasl B KieTky moctymaer Na'. B 3toT MoMeHT Ha
MOBEPXHOCTH MeMOpaHbl BO3HHKACT OTPHUILATEIBHBIN AIIEKTPUUYECKHH 3apsii U pa3BUBACTCA
peBepcus IOTeHIHa a. AMIUIMTYAA MOTEHIMANIA JSWCTBUS ISl CEPACYHBIX MBIIICYHBIX BOJIOKOH
cocraBisger okoo 100 mMB m OGomee. Bo3HMKmIMII MOTEHIMAN ACMONSAPHU3YET MeMOpaHbI
COCEIHUX KJIETOK, B HUX MOSBISIIOTCS COOCTBEHHBIC MOTCHIUAIBI ACHCTBUS — IPOHCXOIHUT
pacrpocTpaHeHre BO30YKICHHS 0 KJIETKaM MHOKapa.

[Torentman gelcTBUS KIeTKH paboyero MHOKapa BO MHOTO pa3 MPOJIOJDKUTEIbHEE, YeM
B CKeJIeTHOM Mbluine. Bo Bpems pa3BUTHs NOTEHIMala JEHMCTBUS KJIETKAa HE BO30YKIaeTcs Ha
OuYepeHbIe CTUMYJBL. JTa OCOOCHHOCTh BakHa /ISl (DYHKIHMM cepila Kak OpraHa, Tak Kak
MHUOKapJ MOXET OTBEYaTh TOJBKO OJHUM TOTEHIIMAJIOM JIEHCTBHS M OJHUM COKpalleHHEeM Ha
MIOBTOPHEBIE €T0 pasapakeHus. Bce 3To cozmaer ycimoBust sl pUTMHYHOTO COKpAIIEHHUS OpraHa.

Takum 00pa3oM MPOUCXOTUT PACIPOCTPAaHEHHE BO30YXKJEHHS B IEJIOM OpraHe. JTOT
mpoliecc OJMHAKOB B paboueM MHOKapJe W B BOJUTEIAX PHUTMA. BO3MOXHOCTH BHI3BATh
BO30YXXIIEHHE CepIa AIEKTPHUYECKIM TOKOM Hallljla MPAaKTHIECKOe MPUMEHEHUE B MEIHIINHE.
IMox  BIMSHWEM  DNEKTPHYECKMX  WUMIYJIBCOB,  HCTOYHUKOM  KOTOPBIX  SIBIISIFOTCS
ANIEKTPOCTUMYJISITOPBI, CEpAIe HAaunHAET BO30YKIAThCS U COKpAIIAThCs B 3alaHHOM putMme. [Ipu
HAHECEHUH DIICKTPUYCCKUX DPA3IPKCHUH HE3aBHCUMO OT BEIWYWHBI W CHIIBI Pa3IPAXKCHHS
paboTaromiee cepiiie He OTBETHT, €CII ATO pa3ipakeHue OyaeT HaHECEHO B MEPHOJ CHUCTOJHI,
YTO COOTBETCTBYET BPEMEHHU a0COIIOTHOro pedpakTopHOrO mepuoia. A B MEpUOJ TUACTOIBI
Cep/le OTBEYaeT HOBBIM BHEOYEPEIAHBIM COKpAIEHHMEM — 3KCTPACHCTOJION, MOCiie KOTOPOM
BO3HMKAET MPOJIOJKUTENbHAS May3a, Ha3blBaeMasi KOMIIEHCATOPHOM.

Ilposooumocms cepoeunou Mmuluiybl 3aKIIOYAETCS B TOM, 4YTO BOJHBI BO30YKIEHUS
MPOXOJIAT MO €€ BOJIOKHAM C HEOJMHAKOBOW CKOpOCThI0. Bo30yxkaeHHe Mo BOJOKHAM MBIIII]
npeacepauit pacupoctpansercs co ckopocthio 0,8—1,0 m/c, o BOJIOKHAM MBIIIIT JKEITYT0YKOB
— 0,8—0,9 M/c, a mo cnernumanpHOU TKaHu cepana — 2,0—4,2 m/c. [lo BoJIOKHaM CKeJIETHOM
MBIIIITBI BO3OYKJICHHE PacIpOCTPaHsIETCs CO CKopocThio 4,7—5,0 m/c.

Coxkpamumocms cepoeuHol Mbliiybl UMEET CBOM OCOOCHHOCTH B pE3YJIbTaTe CTPOCHUS
oprana. IlepBbIMH COKpalIarOTCS MBIMIIBI MPEACEPAUNd, 3aTe€M COCOYKOBBIE MBIIIIBI U
CyOdH/IOKapAuaibHBIA CIOM MBIIII] JKEeTyJOukoB. Jlainee cokpallleHHe OXBaTbIBaeT U
BHYTPEHHHUI CJIOM >KeNlyJ0YKOB, KOTOpOoe€ OOecneynBaeT TEM CaMbiM JBHW)KEHHE KpPOBU U3
TMIOJIOCTEH JKEeTyI0YKOB B A0PTY U JIETOYHBIH CTBOJL

N3MmeHeHHsT COKpaTUTENBHON CHIIBI MBIIIIBI CEpAlla, BO3HUKAIOUIUE MNEPUOAMYECKH,
OCYILIECTBIISIIOTCS MPU TMOMOIIU JBYX MEXaHH3MOB CAMOPETYJISAIUH: TeTePOMETPHUECKOTO U
rOMEOMETPUUYECKOTO.

B ocHoBe cemepomempuueckoco mexanHuzma JEKUT U3MEHEHHE HCXOJTHBIX pa3MEpoB
JUIMHBI BOJIOKOH MUOKap/ia, KOTOPO€ BO3HUKAET MPU U3MEHEHUHU MPUTOKA BEHO3HOW KPOBU: UYeM
CIJIbHEE CEepJlle PAacIIMPEHO BO BpEMs IUACTOJbI, TEM OHO CHIJIbHEE COKpAaIlaeTcs BO BpeMs
cucrosbl (3akoH Ppanka— Crapnunra). OOBSCHAETCS 3TOT 3aKOH CIEAYIOIIHUM 00pa3oM.
CepaeuHoe BOJIOKHO COCTOUT U3 JIByX 4YacTel: COKpaTUTENbHOM M 3iactuueckoid. Bo Bpems
BO30Y)KJICHUSI [IepBasi COKPAILIAETCs], a BTOpasi pacTArMBAaeTCsA B 3aBUCUMOCTH OT Harpy3KH.

T'omeomempuueckuti mexanu3m OCHOBAH Ha HEMOCPEJCTBEHHOM JEHCTBUU OMOJIOTUYECKU
aKTHBHBIX BELIECTB (TaKUX, KaK aApCHAJINH) Ha METa0OIU3M MBIIIEYHBIX BOJIOKOH, BEIPAOOTKY B
HUX SHEPruu. AJIpeHaIMH M HOPaJIpEeHAIMH YBeIuuuBaoT BXoja Ca” B KJIETKYy B MOMEHT
pa3BUTHS MOTEHIMANA ICHCTBHSL, BBI3BIBASI TEM CAMbIM YCUJICHHE CEPIACUHBIX COKPALLICHHA.

Pegppaxmepnocmv  cepoeunoti  muluiybl  XapaKTepU3YEeTCs  PE3KUM  CHHIKCHHEM
BO30YAMMOCTH TKaHU Ha TPOTSHKEHUH €€ AaKTUBHOCTU. Paznnuaror aOCOMIOTHBIM U
OTHOCHUTENIbHBIA pedpakTopHblil mepuoa. B abcomoTHOM pedpakTopHOM MmepHoie, Npu
HAaHECEHUH DJIEKTPHUUECKUX pa3JpaXeHUH, Ceplle He OTBETUT Ha HHUX pa3ApakeHUeM U
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cokpaienuem. Ilepuon pedpakrepHOCTH TPOAOIKAETCS CTOJIBKO, CKOJIBKO IPOJIOJDKAETCS
cucrona. Bo BpeMsi OTHOCHTEIBHOTO pPEePpPaKTOPHOTO TIepHoja BO30YIUMOCTh CEepACUHOU
MBIIIIBI TOCTENIEHHO BO3BPAIIAETCS K MEPBOHAYAILHOMY YPOBHIO. B 3TOT mepuon cepaeuHas
MBIIIIIA  MOXET OTBETUTh HA  Pa3APAXKUTEIh COKpAIICHHEM CHJIbHEE IOPOrOBOTO.
OTHOCHUTENBHBIN pedpaKTOPHBIN Mepuo 0OHAPYKUBACTCS BO BPEMs AUACTOJIBI MPENCePANA |
xemynoukoB cepana. Ilocime $asbl OTHOCHTENBHOW pepakTepHOCTH HACTYHAeT IEepHOJ
MOBBIIIEHHOW  BO3OYIMMOCTH, KOTOPBI 10 BPEMEHH COBMANACT C JHACTOIUYECKUM
pacciabiieHueM U XapakTepu3yeTcsl TeM, YTO MBIIIILA CEp/illa OTBEYAET BCIIBIIIKON BO30YXKIEHUS
U Ha UMIYJIbChbl HeOosbloW cuibl. Cepalle 3J0pOBOIO 4YEJIOBEKa COKpAIlaeTCsl PUTMHUYHO B
COCTOSIHUM TIOKO$ ¢ yactoToit 60—70 yaapoB B MUHYTY.

[Tepuon, koTOpBIM BKIIOYAET OJHO COKpAIIEHHE W TIOCIEIYIOIIee pacciadiieHue,
COCTaBIISET cepOeunniil yuki. Yactota cokpamiennii Beime 90 ynrapoB Ha3pIBaeTCs TaXUKapAUEH,
a Hmxe 60 — Opamgukapameit. [Ipu yactote coxpamenus cepaua 70 yrapoB B MHHYTY TIOJTHBIN
IIUKJT CepJIeUHON nesTenpHocTH npoaosnkaetcs 0,8—0,86 c.

CoxkpallieHre cepIeuHOl MBIIILBI Ha3bIBAETCS CUCMOIION, pacciiablieHne — Ouacmoioli.
Cepneunbplii UK UMEET TPHU (Pa3bl: CUCTONBI MPEACEPIUA, CUCTOJBI KETYJOUYKOB U OOIIYIO
nay3y Hagamom ka)xaoro nukia cuutaeTcsi cucmona npedcepouti, Ipoa0KUTEIbHOCTh KOTOPOH
0,1—0,16 c¢. Bo BpeMs CHCTOJIBI B TPEICEPAUSAX IOBBIMIACTCS JABJICHHE, YTO BEACT K
BBIOpAchIBaHUIO KpPOBU B kenynouku. [lociaenmHue B 3TOT MOMEHT paccialiieHbl, CTBOPKHU
aTPUOBEHTPUKYIISIPHBIX KJIAlIaHOB CBUCAIOT U KPOBb CBOOOJHO MEPEXOAUT M3 Mpeacepauil B
KEITYTOUKH.

[locne oxoHuYaHUS CHCTOJBI TpEACEpAU HAYMHACTCS  CUCMONA  HCEeNYOOUKO8
npoaospkuTebHOCTRIO 0,3 ¢. Bo BpeMsi CHCTOJBI KEeMyJA0UKOB MPEACepausl Y)KEe pacciladICHBI.
Kax u mpencepaus, o6a »xenyouka — MpaBblil M JIEBBI — COKPAIIAIOTCS OJHOBPEMEHHO.

Cucrona >elyJAO4YKOB HayMHAETCAd C COKpPAlIeHWH MX BOJIOKOH, BO3HHUKIIETO B
pe3ynbTaTe pacupoCTpaHEeHUs BO3OYXKIACHUS [0 MHOKapay. DTOT MEepUo KOPOTKUN. B maHHBII
MOMEHT JaBJIEHHE B IMOJIOCTSX JKEIYJAO4YKOB elle He noBblmaerca. OHO HauyMHAET PE3KO
BO3pacTaTh, KOrjJa BO30yIMMOCTBIO OXBaThIBAIOTCS BCE BOJIOKHA, M JIOCTHTaeT B JIEBOM
npeacepaun 7/0—90 mm pt. cT., a B paBoM — 15—20 MM pt. cT. B pe3ynbrare moBbIMICHAS
BHYTPHKEIIYI0YKOBOTO JaBJCHHsI aTPUOBEHTPUKYJISIPHBIC KIIanaHbl OBICTPO 3aKpbiBaloTci. B
3TOT MOMEHT IMOJIyJYHHbIE KJIallaHbl TOXKE €HIe 3aKPbIThl M IMOJIOCTh JKEIyJOYKa OCTaeTCs
3aMKHYTOH; 00b€M KpPOBH B HEM MOCTOSHHBIA. B030ykIeHHE MBIIIEYHBIX BOJOKOH MHUOKapa
MIPUBOJIUT K BO3PACTAHUIO JABIICHUSI KPOBH B JKEMyJOUKAX M YBEIHYCHHUIO B HUX HAIPSHKCHMUSL.
[losiBneHnue cepaeyHoro Toidduka B V' JIeBOM Mexpedepbe OOYCIOBICHO TEeM, 4YTO MpHU
MIOBBIIIEHUH HAMPsDKEHUS MUOKap/a JeBBIH jKelyI04eK (cep/a) MpUHIUMAET OKpYriayo Gopmy
Y IPOM3BOJUT yIap O BHYTPEHHIOIO MOBEPXHOCTh IPYAHON KIETKHU.

Ecnu naBienwe KpoBH B JKEIyJOYKax IPEBBIIIACT AaBIIEHHE B aopTe M JIETOYHOU
apTepuu, MOJYITyHHbIE KJAMaHbl OTKPBIBAIOTCSA, UX CTBOPKH MPUIKUMAIOTCS K BHYTPEHHHUM
CTEHKaM M HacTymaet nepuod usenanus (0,25 ¢). B Havane neproia M3rHaHKS JaBJICHHE KPOBH B
[IOJIOCTH JKEITYJIOUYKOB MPOJIOJDKAET YBEJIIMUMBATHCA M JocTuraer npumepHo 130 MM prT. cT. B
JIEBOM U 25 MM pT. CT. B IpaBoM. B pe3ynabrare 3TOro KpoBb OBICTPO BBITEKaeT B aOpTy U
JIETOYHBIA CTBOJI, 0OBEM JKEJIYIOUKOB OBICTPO YMEHBIIACTCS. DTO haza 6bicmpo2o U3CHAHUSL.
[Tocne OTKpBITHS MOJIYJYHHBIX KJIallaHOB BBIOPOC KPOBM M3 MOJOCTH CEpALld 3aMeasIsieTcs,
COKpaIlleHHe MHOKap/a KeITyJ04KOB ociadeBaeT U HacTymaer ¢aza meonennozo uzeHauus. C
NaJIeHUEeM JIaBJICHUSI TOJYJIYHHbIE KJIallaHbl 3aKPBIBAIOTCS, 3aTPYIHsISI OOpaTHBIM TOK KPOBU U3
AOpTHI U JIETOYHOM apTepuu, MHOKAp/I JKEeJIyI0YKOB HauMHAeT paccaadisaTbea. CHOBA HacTymaeT
KOPOTKHH TIepHoja, BO BpeMs KOTOPOTO €lle 3aKphIThl KJIANaHbl aoOpThl U HE OTKPBITHI
aTPUOBEHTPUKYIsipHble. Eciin ke naBieHue B jkelayAoukaxX OyJIeT HEMHOrO MEHbIIe, 4YeM B
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IpeJcepusiX, TOIZa PACKPBIBAIOTCA AaTPUOBEHTPUKYJSPHbIE KJIalaHbl W IPOUCXOAUT
HATIOJJHEHHE KPOBBIO XKEIyJOYKOB, KOTOpas CHOBa OyJeT BHIOPOIICHA B OYEPEIHOM ILHKIE, U
HAcTylaeT JuacTtoia Bcero cepaua. Jluacrosa mMNpogoJpKaeTcss 10 OYEpPEeIHOM CUCTOJIbI
npeacepauii. Ota (asa HaswsiBaeTcs oowei naysou (0,4 ¢). 3aTeM MUK CepACUHON ACITEIbHOCTH
IIOBTOPSETCS.

DJEKTPUYECKUE SBJEHUS B CEPJILE. JJIEKTPOKAPJAUOTPAMMA. [losiBnenue
ANIEKTPUYECKUX TMOTEHLMAJIOB B CEPACYHOM MBIIIIE CBS3aHO C JBMKEHHMEM HOHOB uepe3
KJIETOYHYI0 MeMOpaHy. OCHOBHYIO POJIb IIPU 3TOM MI'PparOT KaTHOHBI HATpHUs U Kanus. M3BecTHO,
YTO BHYTPH KJIETKM KaJlMs 3HAUUTEIbHO OOJbIle, YeM B OKOJOKJIETOYHOW JKUAKOCTH,
KOHLEHTpAllMs BHYTPUKJIETOYHOTO  HATpHsi, HA000pPOT, 3HAUYUTEIBHO MEHbIIE, YeM
OKOJIOKJIETOYHOTO. B cOCTOSIHMM TOKOs HapyXHasi NOBEPXHOCTh KJIETKH MHUOKapAa HMeeT
MOJIOKUTETIbHBIN 3apsa]l B pe3yibTaTe IepeBeca KaTHOHOB HATpPUs; BHYTPEHHSSI NOBEPXHOCTb
KJIETOUYHOM MeMOpaHbl MMEET OTPHLATEIbHBIA 3apsii B CBSI3M C MEPEBECOM BHYTPU KIIETKU
aanoHoB (C1°, HCO73 u np.). B 3TuX ycnmoBusix KieTka noJisipu3oBaHa. [1o1 BIUsHUEM BHEITHETO
AIIEKTPUYECKOTO HMITyJbCa KIJIETOYHAss MeMOpaHa CTaHOBUTCS TNPOHMUIIAEMOM Ui KaTHOHOB
HaTpUsl, KOTOpbIE HAIpPAaBIAIOTCS BHYTPh KJIETKH, M MEPEHOCUT TyAa CBOW MOJOKUTEIbHBIN
3apsa. Hapy:kHas MOBEpXHOCTh JAHHOTO y4acTKa KJIETKH MPUOOpeTaeT OTpULIATEIbHbIN 3apsia B
CBS3M C IIEPEBECOM TaM AaHHMOHOB. DTOT MPOIECC HA3bIBACTCA Oenoisdpuzayueli N CBS3aH C
noteniuanom Aericteus (puc. 99). Ckopo BcsA HapyXHas I[MOBEPXHOCTh KICTKH CHOBa
MpUOOpETAaeT OTPHUIATEIBHBIN 3apsii, a BHYTPEHHsISI — TOJIOKHUTENbHBIA. TakuM 00pazom,
MIPOUCXOTUT obpamuas noaapuzayus. Ecau BeIXOA Kalusg U3 KJIETKH MPEBbIIIAET MOCTYIICHUE
HaTpUsl B KIETKY, TOTJa HapyXHas NOBEPXHOCTh MEMOpaHbl CHOBA MOCTENEHHO NMPHOOpeTaeT
MOJIO)KUTEIBHBIA  3apsifl, a BHYTPEHHSAS] — OTPUIATEIbHBIA. OTOT MPOLIECC HA3BIBACTCS
penoaapuzayueti. BolienepedyncaeHHbIe MPOIECChl MPOUCXOIAT BO BpeMs cucToibl. Ecnu Best
Hapy)XHasl TOBEPXHOCTb CHOBa MPHOOpPETaeT MOJOKUTEIbHBIA 3apsii, a BHYTPEHHSAA —
OTpUIIATENIbHBIM, TO 3TO COOTBETCTBYeT Juactosie. Bo BpemMs JIuacTosbl MPOUCXOIAT
MOCTENEeHHbIe 00paTHbIEC IBM)KEHUS MOHOB Kallus M HATPHs, KOTOPhIE MAJIO BIMSAIOT Ha 3apsl
KJIETKH, IIOCKOJIbKY HOHBI HATpHUsl BBIXOJAT W3 KJIETKH, a HOHBI Kajus BXOJSIT B Hee
OJIHOBPEMEHHO. DTH MPOLIECChl YPAaBHOBEUINBAIOT JAPYT APYra.

Brliena3zBanHbple MPOLIECCH  OTHOCSTCS K BO30YXKICHHIO EAMHUYHOTO MBIIIEYHOTO
BOJIOKHa MHOKapAa. BO3HUKHYB MpH JENOISIpU3alUM, HMMIIYJbC BBI3BIBAET BO30OYXKICHHE
COCETHUX YYaCTKOB MHOKap[a, KOTOPOE MOCTENEHHO OXBAThIBAET BECh MUOKAP], U PA3BUBACTCS
M0 TUIy LENnHOHN peakiuu. Bo3OyxkaeHue cepama HayMHAETCS B CHHYCHOM Yy3lie. 3aTeM OT
CHUHYCHOTO y3Jla Mpolecc BO30YXACHUS PACHPOCTPAHSETCS Ha MPEACepAus MO MpelcepIHbIM
npoBofsamuM 1mytsMm. OT mpeacepAuii OHO HAET K AaTPUOBEHTPUKYISIPHOMY Y31y, THe
MIPOUCXOJUT 3aJep)KKa HMMITYJIbca B CBSI3M C €ro 0Oojiee MEAJEHHBIM IMPOBEACHHUEM B 3TOM
yuactke. OOOTHYB aTpHOBEHTPUKYISPHOE COEIUMHEHUE, BO30YXKICHHE MEPEXOIUT Ha CTBOIJI
nydyka I'mca, a 3aTeM Ha €ro pasBeTBICHME — Ha NPaByl0 M JeBYO HOXKW. [locnennue
00pa3yloT ceTh BoJIOKOH IlypkrHe, KOTOpble MIMPOKO aHACTOMO3HUPYIOT APYT C APYTOM.

Onexmpoxapouocpamma — (OKI)  npexacraBisger  coO0i  3amuch  CyMMapHOTO
3JIEKTPUYECKOI0 MOTEHIMAaNa, MOSIBUBILErOCs MpU BO30YXKAEHUN MHOXKECTBA MHOKapIuallbHBIX
KIIETOK, @ METOJI MCCJICIOBAHMSI Ha3bIBACTCS d/1eKMpoKapouozpaguetl.

Hnsa peructpamun OKI' y yenoBeka NPUMEHSIOT TPH CTaHIAPTHBIX OUIOJISPHBIX
OTBEJICHUSI — pAaCIOJIOKEHUE JJIEKTPOAOB Ha NMOBEpXHOCTU Tena. IlepBoe orBeneHne — Ha
MIPaBOM U JIEBOM pyKax, BTOPO€ — Ha MPaBOM PYKE W JIEBOW HOI'E, TPETbE — HA JIEBOM PYKE U
neBoil Hore. Kpome cTaHIapTHBIX OTBEIEHUH, IPUMEHSIOT OTBEEHUS OT IPYTMX TOUEK IPYAHOMN
KJIETKH B OONAaCTH pAacHOJOXKEeHHs cepjla, a TakkKe OJHOIOJIOCHBIC, WM YHUIOJSPHBIC,
OTBEJICHUS.
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TunoBas OKI' dyemoBeka COCTOUT U3 TATH TMOJOXKUTEJIBHBIX W OTPHUILIATEIHHBIX
KoJeOaHU — 3y0y06, COOTBETCTBYIOIIUX IMKIY CEPACYHOM NeATeNbHOCTH. X 0003HAYAIOT
naruHckumu OykBamu P, Q, R, S, T, a rpynHbie otBeneHus (nepukapauaisibie) - V (Vi, V2 V3,
Va4, Vs, Ve). Tpu 3youa (P, R, T) HanpasiieHbl BBepX (I0JIOXKHUTENbHBIE 3yO011bl), a Ba (Q, S) —
BHU3 (oTpumarenpHbie 3yOubl). 3yOerr P oTpakaer mnepuoa BO3OYXKIEHUS MPEACEpaAHi,
nponopkuTenbHocTh ero paBHa 0,08—0,1 c¢. Cerment P - Q coOTBETCTBYET MPOBEICHUIO
BO30YKIICHHS UYepe3 TMPeACepIHO-KEITyIOUYKOBBIA y3en K KemymoukaMm. OH TMpoaoIDKaeTcs
0,12—0,20 c. 3yderr Q oTpakaeT IEMOJIIPU3AIUI0 MEXKEITyI0UYKOBOM meperopoaku. 3ybern R
— camblil Beicokuii B OKT', oH mpencraBisieT co0oil 1enoysspu3auio BEpXYIIKU ceplia, 3aaHen
1 OOKOBOW CTCHOK KeIyJodkoB. 3y0Oer S oTpakaeT oxBaT BO30YXKJICHHEM OCHOBaHUS
KeymoukoB, 3yoermr T — mporecc OBICTpOH penoJisspu3anuu skemynoukoB. Kommieke QRS
COBIAJaeT ¢ penossipu3anueil npeacepauii. Ero mpogomkurensHocTs cocraBmsier 0,06—0,1 c.
Kommeke QRST o0ycioBiieH TMOSBICHUEM W paclpoCTpaHEHUEM BO30YXKJICHUS B MHOKapJe
KEIYIOYKOB,  IMOATOMY  €r0  Ha3bIBaIOT  JKEIYJO0YKO-BBIM  KOMIDIeKcoM.  OOmas
npojgonkuTebHocTh QRST mpubmusurensHo paBHa 0,36 c¢. YcinoBHas JMHUSA, KOTOpas
coemuasier e Toukn OKI' ¢ HaumOonpiied pa3HOCTHIO IMOTEHIIWAJIOB, HA3bIBACTCS
AIEKTPUYECKON OCBIO CEpLIa.

Dnexkrpokapauorpadusi B THArHOCTUKE 3a00JICBaHWW cepiala J1aeT BO3MOXHOCTH
JeTaIbHO MCCIEA0BaTh U3MEHEHUS CEpJICUHOT0 PUTMa, BOSHUKHOBEHHUE JIOTIOJTHUTEIHLHOTO 04ara
BO3OYXKJCHHSI MPH MOSBICHUM HSKCTPACHUCTOJ, HAPYIIEHHE MPOBOAMMOCTH BO3OYKICHHS IO
MPOBOJISAIIEH CUCTEME Cep/lla, UIIEMUI0, MH(APKT MUOKapAa.

JIBukeHHe KpOBHU 10 CEPAEYHO-COCYAMCTOM CHCTeME OIpeAeNnsieTcss MpoleccaMu
reMOJMHAMHUKH, KOTOPBIE OTPa)KaloT (PU3UUYECKUE SIBICHUS JIBHKEHUS KHUAKOCTU B 3aMKHYTHIX
cocymax. I'eMoauHamuka omnpeaenseTcss ABYyMs ¢akTopaMu: [aBJICHHEM Ha JXUIKOCTb U
COMPOTHBIICHUEM, UCTIBITHIBAEMBIM IIPU TPEHUU O CTEHKH COCY/IOB U BUXPEBBIX ABMKCHUSIX.

Cuio#t, oOpasyrorieil JaBjIeHHE B COCYAUCTON CHUCTEME, SBISETCS cepaie. Y B3pOCioro
YeJI0BEeKa B COCYIMCTYIO CHCTEMY IPU KaXKJIOM COKpalleHUH cep/ia BeiOpaceiBaercs 60—70 M
KpOBH (CHCTOIMYECKHN 00BbeM) min 4—5 n/MuH (MUHYTHBIH 00beM). Cuila, ABMKYIIAs KPOBb,
— Ppa3HOCTh JaBJICHUIl, BO3HUKAIOIIAs B Hayale W B KOHIE TpyOku. [IBMKeHHE KpOBU IO
COCYAHMCTOM CHCTEME HOCHUT JIAMUHAPHBIA XapakTep (IBUKEHHE KPOBH OTIEIbHBIMHU CIOSIMH
napajuienbHo ocu cocyzaa). Ilpu sToM cioll, mpuileraromuii K CTEHKE COCy[a, MPAaKTUYECKU
0CTaeTCsl HEMOIBIKHBIM, IO CIIOI0 CKOJIB3UT BTOPOH, 110 BTOPOMY — TPETHil U T. A. PopMeHHbIE
AIIEMEHTHI KPOBU COCTABIISIIOT LIEHTPAIBHBIN OCEBOM MOTOK; MJIa3Ma JBUXKETCS OJMKE K CTEHKAM.
W3BecTHO, YTO YeM MEHbIIE TUaMETp COCyda, TeM OJIMKE pacHojiaraloTcs IEHTpPaIbHbBIE CIOU
KpPOBHU K CTEHKaM U TeM OOJIbIlIe TOPMOKEHHE. DTO 03HAYAET, YTO B MEJIKHX COCYyJIaX CKOPOCTh
KPOBOTOKA HW)KE, YeM B KpYMHbIX. Tak, B aopTe oHa cocraBiseT 50 cm/c, B aptepusix — 30, B
kamusipax — 0,5—1,0, Benax — 5—14, B mosoii Bene — 20 cm/c.

Kpome mamuHapHOro, B COCYTUCTON CHCTEME CYLIECTBYET TypOyJIEHTHOE JaBlieHHE C
XapaKTepHBIM 3aBUXpEHUEM KpOoBH. Ee 4acTUIIbl NIBIXKYTCS HE TOJIBKO MapaJulebHO OCU COCY/a,
HO ¥ TeprneHAuKYIsipHO eil. OCHOBHAas KHMHETWYecKas DHeprus, HeoOXoaumas Ais IBUKECHUS
KpOBH, JaeTcsl cepiAleM BO BpeMs cHucToibl. OHA 4acTh PHEPTHHM UAET Ha MPOTaJIKHUBaHUE
KpPOBH, JIpyras — IpeBpaliaercs B MOTCHIUAIbHYIO, KOTOpas HEOOX0AuMa AJisl pacTSKEHHS BO
BpEMsl CHUCTOJNIBI CTEHOK aOpThI, KPYMHBIX U CPEIHUX CcOCyIOB. Bo Bpems aAMacToliibl SHEprus
CTEHOK aOpThl M COCYJOB MEPEXOAUT B KHHETUYECKYIO, CIIOCOOCTBYS JABIKCHHUIO KPOBU TIO
cocyJiaM.

Cocynpl crmocoOHBI Tak)Ke€ aKTUBHO pearupoBaTh HAa HM3MEHEHHS B HHX KPOBSHOTO
naBieHus. [Ipu TMOBBINIEHUW MABJICHUS TJIAJIKUE MBIl CTEHOK COKpAIIAIOTCS W JUAMETP
COCy/IOB yMeHbIaercs. Takum o6pa3om, MyIbCUPYIONINI TOK KPOBH, Oaroapst 0COOCHHOCTSIM
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AOPTHI U KPYITHBIX COCY/IOB, BBIPABHUBACTCS U CTAHOBUTCS OTHOCHTEIHHO OCcCIpephiBHBIM. B
HOpME OTTOK KPOBH OT CEpJla COOTBETCTBYET €€ IMPUTOKY. DTO O3HAYAET, YTO 0OBEM KPOBH,
MPOTEKAIOIIMK 32 CIMHUILY BPEMEHH Yepe3 BCIO apTepUANbHYI0 W BCKO BEHO3HYIO CHCTEMBI
00JIBIIIOrO ¥ MaJIOTO KPYrOB KPOBOOOpAIIEHUS, OIMHAKOB.

CKOpOCTh KPOBOTOKA B COCYIUCTOM PYCIIE pa3Hasi U 3aBUCUT OT OOIIEH CyMMBI TUIOIIAIN
MIPOCBETOB COCY/IOB 3TOTO KaJMOpa Ha JAaHHOM ydacTke Tena. HamMeHsblee cedeHue y aopThl, a
CKOpOCTh JIBW)KEHHUSI KpOBH B Hell camast Oonpmmas — 50—70 cm/c. HauGomnpmeit cymmapHoi
TUTOIIAJIBI0 TIOMIEPEYHOTO ceueHus oOmanaroT kanmuisipel — B 800 pa3 Oosbline, Yem y aopThI.
CoOTBETCTBEHHO M CKOPOCTh KpoBU B HUX okoJio 0,05 cm/c. B aprepusix ona cocrapnsier 20—40
cm/c, B aptepuo-iax — 0,5 cm/c.

YpoBeHb apmepuanvHoco Oasienus COCTOUT M3 TPEX TIJIABHBIX (AaKTOPOB, TAaKWX, KAk
HarHeTa[oIas Cuia cepana, mnepruQepruuecKoe COMPOTUBIECHUE COCYIOB, 00BEM M BS3KOCTH
kpoBu. OHAKO TJIABHBIM U3 HUX SIBJSIETCS paboTa cepama. [Ipu Kakao¥ cucTojie U TUacToJie B
apTepusAx KpOBSIHOE JaBlieHHE KoyeOnercs. [loapeM ero BO BpeMsl CHUCTOJIBI XapaKTepPH3yeTCs
KaK CHCTOJIMYecKOoe (MakcHMMaibHOE) maaBieHue. [lajgeHue naBiieHUS BO BpeMs JAACTOJBI
COOTBETCTBYET JHACTOJIMYECKOMY (MHHUMAJBHOMY) JaBieHuio. Ero BemnumHa 3aBHCHT
TJIABHBIM 00pa30M OT MEePUPEPUUECKOTO COMPOTHBICHUS KPOBOTOKY M HYaCTOTHI CEepICUHBIX
COKpalieHui. PasHHIly MEXIy CHCTOJIMYECKUM W JIHACTOJIMYECKAM JABIICHHEM HAa3bIBAIOT
NYIbCOBLIM OABNECHUEM.

[ToBbIlICHNE apTEepHaIbHOTO TABJIICHUS 10 CpPAaBHEHHIO C HOPMOW Ha3bIBaeTCS
apmepuanbHol 2unepmensuel, TOHWKEHUE — apmepuaibHol 2UnomeH3uell.

Tepughepuueckoe conpomueieHue — 3TO BTOPOH (AKTOP, KOTOPBIA OMpEAEIsIeT
JABJICHUE U 3aBHCUT OT JUAMETPa MEJKUX apTepui U apTepuoil. Mi3MeHeHne npocBeTa apTepuid
BEJCT COOTBETCTBEHHO K TIOBBIIICHHIO CHCTOJMYECKOTO M JIHACTOJIMYECKOTO IaBIICHHS,
YXYJIIIEHUI0 MECTHOTO KPOBOOOPAIICHHSI.

Obvem u 6a3K0cmb Kposu — TPEeTUH (PAaKTOp, OT KOTOPOTO 3aBUCHT YPOBEHBb
apTEpUANBHOTO JIaBJICHHUS. 3HAYUTEIbHAs KpPOBOIMOTEPS] BEAET K CHW)KCHHUIO KPOBSHOTO
JaBIICHHSI, a TIepeIMBaHNe OOJIBIIOTO KOJIMYECTBA KPOBH MOBBIIIACT apTEPUATBHOE aBJICHHE.

BennuuHa aprepualibHOTO JNaBJICHUs 3aBHCHT W OT Bo3pacta. Y JeTedl aprepuanbHOe
JaBJICHUE HUKE, YeM Y B3POCIIBIX, TIOTOMY YTO CTEHKH COCYIOB 00JIee AIaCTHYHBI.

B HOpMe cucTonmueckoe (MakCHUMAIbHOE) JaBICHUE Y 37J0POBOTO YEIIOBEKA COCTABIISCT
110—120 mmM pT. cT., a quactoandeckoe (MuaMManbHOE) — 70—80 MM pT. CT.

BennunHa KpOBSHOTO JaBJICHHS CIY)KUT BaXHOM XapaKTEPUCTHKOW JCATEIBHOCTH
CepACYHO-COCYTUCTON CHCTEMBI.

KpoBsiHOe naBiieHHE ONPEICISIOT ABYMS CIOCOOAMU: MPSIMBIM (KPOBaBbIM), KOTOPBIHA
MPUMEHSETCS B SKCICPUMEHTaX Ha JKUBOTHBIX, U KOCBCHHBIM (OECKPOBHBIM), C TOMOIIBIO
curmomanomerpa PuBa-Pouunm ¥ mpocaylMBaHUEM COCYIHMCTBIX 3BYKOB B apTepUM HIDKE
manxeTsl (Meton U. C. KopoTkoBa).

[lox nynrbcom TOHUMAIOT TEPUOJAMYECKHE KOJIEOAHHS CTEHKH COCYAOB, CBS3aHHbBIE C
JUHAMHUKOM MX KPOBEHAMOJIHEHWSI W JaBICHUS B HUX Ha MPOTHKEHUH OJHOTO CEpJICYHOTO
1uKia. B MOMEHT M3rHaHWs KPOBM M3 Cepjlla JaBJeHHE B a0pPT€ MOBBIIIAETCS U BOJIHA JTOTO
JABJICHUS PACHpPOCTpPaHSETCs BIOJb apTepuil J0 KalWJUIIpOB, TIe MyJIbCOBas BOJIHA yracaer.
COOTBETCTBEHHO  MyNbCHUPYIOIIUM  W3MEHEHUSM  JaBlCHUS MyIbCHPYIOMIMA  XapakTep
mproOpeTaeT U JABWKEHHE KPOBU IO apTEpUsM: YCKOPEHHE KPOBOTOKA BO BpPEMsl CHUCTOJBI U
3aMeJICHHE BO BpPEMS JAMACTOJIBI. AMILIUTY/AA MyJIbCOBOM BOJIHBI 3aTUXAET MO Mepe JABHKCHUS
oT 1eHtpa kK nepudepun. CKOpPOCTh pacHpOCTpaHEHHS ITyJIbCOBOWM BOJHBI B a0pTE UeEIOBEKa
cocrasiset 5,5—8,0 m/c, B kpymHbIX aprepusix — 6,0—9,5 m/c.

[lynec MOXHO ONpenensITh HEMOCPEACTBEHHBIM MPOIIYIBIBAHUEM Yepe3 KOXKY
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MYJIbCUPYIOIIEH apTepuu (BUCOYHOM, Ty4eBOM, ThUIBHOW apTEepUu CTONBI U JIp.). B KiinHuKe npu
UCCIIEIOBAaHUM IyJbca OOpalllal0T BHUMAHUE HA CIEAYIOIIHME €ro CBOWCTBA: 4acTOTYy, PUTM,
HanpsDKCHUE, HAMOJHCHUE, BEIMYUHY M (OPMY TyJTHCOBOM BOJHBL. B HOpME YHCIIO MYJIhCOBBIX
Kosiebanuii B 1 MuH y B3pocioro yenoseka cocrarisier 7/0—80 ymapoB. YMeHbIIEHHE YaCTOTHI
MyJIbca HAa3BIBACTCS Opaldukapoueti, y4yalleHue — maxukapoueil. YacTora myabca 3aBUCUT OT
10J1a, BO3pacTa, (PM3MYECKON Harpy3ku, TeMIeparypsl Tena U Ap. PUtMm mynbca omnpenensiercs
NEeSITeIbHOCThIO Ccepilla M ObIBaeT PUTMHYHBIM U apUTMUYHBIM. Hanpsoicenue nyavca
XapaKTepU3yeTcs CWIOH, KOTOPYIO HaJ0 MPWIOKUTh, YTOObI CHAaBUTh apTEPUIO 10 IOJHOTO
UCYE3HOBEHMs Myibca. Hanonnenue — 3TO CTENEHb HW3MEHEHUsT 00beMa apTepuu,
yCTaHaBlIMBaeMas IO CUJE€ MyJlbcOBOro yaapa. Jlng Ooisiee JETaNbHOTO HU3YyYeHHUsS IyJbca
ucnonb3ytoT churmodad. Kpupas, mnosiyueHHas TpU 3allMCH  IMYJIBCOBBIX KOJEOAHMIH,
HasbIBaeTcsi churmorpamMmoil. Ha curmMorpamme aopThl M KpYNHBIX apTepuil pa3inyaroT
HayaJlbHBIM PE3KUH IOABEM KPHUBOM — aHaxkpomy. OTOT TOABEM CBSI3aH C OTKPBITHEM
MOJTYTYHHBIX KJIAIIaHOB, KOT/1a KPOBh C CHJION BBITAIKUBAETCS B A0PTY M PACTSATHBACT €€ CTCHKH.
Cman mynbCOBOM KpWBOWM HasbiBaeTcss xamaxkpomou. OHa BO3HHMKAET B KOHIE CHUCTOJIBI
YKETyJI0YKa, KOT/Ia JaBJeHHWE B HEM HAauyWHAET Naaarh. [lyabcupyrommii XxapakTep KpOBU UMEET
00JIbIII0E 3HAYEHHE VIS PETYISLUU KPOBOOOPAIIEHNUS B LIETIOM.

4. LurocTpaTuBHBINA MaTepHuaJ:

-IIpe3eHTalus JEKIIMOHHOTO MaTeprana;

-TUTAKaThI 110 TEME 3aHSTHS;

-pa3IaToOYHbIA MaTepral (TaOaHIb, CXeMbI, WILUTFOCTPAIIHH).

S5.JIutepaTtypa npuiioxenue Nel

6.KoHTpoJIbHBIE BONIPOCHI (00paTHAsl CBA3b):

1. PacckaxuTe 00 OCHOBHBIX MPOIIECCaX T€MOIMHAMHKHN ?

2. OxapakTepusyiTe apTepruaibHOe JaBICHUE, MYIbC?

3. HazoBure cTpykTypHO-(pYHKIIMOHAIbHBIE 0COOCHHOCTH MBIIIEYHON TKaHU cep/ia?

4. I'paHulIbI ceplla U ero MPOeKIUU Ha TPYIHYIO KIeTKy?

5. HazoBute 0co6eHHOCTH cTpoeHus Kamep cepaa?

6. UTo BBI 3HaeTE O MPOBOIAIICH cucTeMe cepria?

7. PacckaxuTe 0 PU3HOTOTHIECKUX CBOMCTBAX CEPACUHON MBIIIIIIHI?

Jlexuus Neb

1. Tema: CtpykTypHO-(pyHKIIMOHANIbHAS OpraHU3aIus CUCTeMbl nuuieBapenns. OOMeH BellecTB
1 DHEPIHUH.

2. Hens: JlaTh cTyIcHTaM Y€TKOE MPEICTaBIeHHE O (DYHKIIMH MUIIEBAPUTEIBHOTO arapara.
JlaTh CTy/ieHTaM 4eTKOe IPEACTaBICHUE O 3HAYEHHH 0OMEHA BEUIECTB U SHEPIUH IS
YKU3HECATCIILHOCTH OpraHu3Ma.

3. Te3ucel Jekuun

B nuieBapuTensHy0 cucTeMy BXOIST MOJOCTh PTa, TI0TKA, MUIIEBOI, KENYI0K, TOHKAs
W TOJICTas  KWIIKH, TI€YeHb, TMOJKENyAo4YHass  skene3a. Oprasbl, COCTaBISIOIINE
MUIIEBAPUTETLHYIO CHCTEMY, pAaclojiaraloTcs B OONAcTH TOJIOBBI, IIEH, TPYTHOM KIETKH,
OpIOLITHOM MOJIOCTH U Ta3a.

OcHoBHast (PyHKIMS THUIIEBAPUTENHLHON CHUCTEMBI 3aKIIIOYaeTcsl B MpUEME MHUIIIH,
MEXaHUYECKOM M XUMHUYECKON ee 00padOTKe, YCBOSGHWHW IHIIEBHIX BEIIECTB U BBIACTCHUU
HeMepeBapeHHBIX OCTATKOB.

[Ipouiecc muIineBapeHuss — HavalbHBIM STanm oOmeHa BemiecTB. C muIeld YelOBEK
MOJIy4aeT JHEPrHi0 M HEOOXOJMMBIE s CBOCH JKHU3HENEATENHHOCTH BemecTBa. OHAKO
MOCTYMAIOIINEe C TUIIeH ONKH, JKUPBl M YrIeBOABI HE MOTYT OBITh YCBOEHBI 0€3
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IpeBapuTesIbHON 00paboTku. Heo6xonnmMo, 4ToObl KpYyIIHbIE CIIOXKHbIE HEPACTBOPUMBIE B BOJIE
MOJIEKYJIIPHBIE COSMHEHUSI MPEBPATUIIUCH B 00JI€€ MEJIKHE, pACTBOPUMBIC B BOJIC U JUIICHHBIC
cBOEH crenuPUUHOCTH. DTOT MPOIECC MPOUCXOIUT B MUIIEBAPUTEITHLHOM TPAKTE M HA3bIBACTCS
MUIIEBapEHUEM, a 00pa30BaHHbBIC MIPU 3TOM MPOIYKTH — MPOJAYKTAMHU IEPEBapUBAHUSI.

HavanpHbeiM 3TamomM oOMeHa BEUIECTB SIBIACTCS MuUlleBapeHue. s BO30OHOBICHUS U
pocTa TKaHeH OopraHM3Ma HEOOXOJUMO IOCTYIUIEHME C IUIIEH COOTBETCTBYIOLIUX BEILECTB.
[TuimeBbie MPOAYKTHI COAEpKAT OCIKU, KUPHI U YTIEBObI, a TAKKE HEOOXOIMMBIE OPTraHU3My
BUTAMUHBI, MUHEPAJIbHBIE COJM U Boay. OaHako O€NKH, KUPBI U YTIEBOJBI, COJEpIKAIINECs B
MUIIE, HE MOTYT OBITh YCBOGHBI €ro KJIETKaMU B IEPBOHAYAILHOM BHje. B muiieBapuTebHOM
TpaKkTe€ TMPOUCXOJUT HE TOJIBKO MeXaHuueckass o00paboTka MHINH, HO U XUMHYECKOE
paciliernyieHle Ioja  BO3JAeHcTBHEM  (EPMEHTOB  MUIIEBAPUTEIbHBIX  JKE€JI€3, KOTOphIE
PaCMOJIOKEHBI [0 X0y KEeITyJOUHO-KUIIEYHOTO TPaKTa.

Paznuanbie GopMbl TIPOSIBICHHS KU3HU BCET/Ia HEPA3PHIBHO CBSI3aHBI C MpEBpaIieHuEM
SHEPTUH. DHEPTreTUICCKU OOMEH SIBIISIETCS CBOCOOPA3HBIM CBOMCTBOM KaXKJIOW JKUBOW KIIETKH.
Bborartble sHeprueil BelecTBa ycBauBalOTCS, & KOHEUHbIE MPOAYKTHI 0OMEHa BELIECTB C Ooiee
HU3KAM COJEpPKaHWUEM SHEPIHH BBIACIAIOTCS KieTkamMu. COTJIacHO TIEpBOMY 3aKOHY
TEPMOJUHAMUKH, SHEPTHsl HE MCUE3a€T W HE TOSBIACTCS CHOBA. JKHMBOW OpraHW3M [IOJDKEH
MOJIy4aTh SHEPTHUIO B JOCTYIHOM JUIsl HEro JopMe U3 OKpYKaroliel cpeibl U BO3BpallaTh cpeie
COOTBETCTBYIOIIEE KOJMYECTBO OJHEPrUH B ¢opMme, MeHee MNPUTOAHON Ui JaJbHEUIIero
WCIOJIb30BAHUS.

W3BecTHO, YTO KUMBOHM OpraHu3M U OKpY)Karolllas cpela oOpa3yioT €AMHYI0 CHCTEMY,
MEXAY HUMH MPOUCXOTUT OeclpepbIBHBIM 0OMeH 3Heprueil u BemiecTBamMu. HopmanbHas
KHU3ZHEJCSITEIbHOCTh OpraHu3Ma MOJJIEPKUBACTCS perynsuueldl BHYTPEHHHX KOMIIOHEHTOB,
TpeOyIoMMX 3aTpaThl SHEpruu. Vcnonb3oBaHHe XUMUYECKOM PHEPTUM B OPraHU3ME HA3bIBAIOT
9Hepeemuueckum oOmeHom. TONBKO OH CHYXHUT IOKazaTrejleM OOIIEro COCTOSHUS H
(U3MOIOrNYeCKON aKTUBHOCTH OpraHu3Ma.

OOmenHbIe (METabOJIMYECKHUE) TPOIECChl, MPU KOTOPBHIX CHEHU(PUIECKUE DIEMCHTHI
OpraHu3Ma CUHTE3UPYIOTCS U3 MUIIEBBIX MPOIYKTOB, Ha3bIBAIOT AHAOONUBMOM (Accumunsiyueti),
a Te MeTa0OJMYECKHE MPOLECCHI, IPU KOTOPBIX MPOUCXOTUT paclaji CTPYKTYPHBIX 3JIEMEHTOB
OpraHu3Ma WK YCBOCHHUE MUIIEBBIX TPOAYKTOB, — KAMaboIUsMoM (Ouccumunayuerr).

4. NiuiiocTpaTuBHBIN MaTepuaJ:

-Ipe3eHTalUs JIEKIMOHHOTO MaTepuaa;

-TUIaKaThl 110 TEME 3aHSITHS;

-pa3iaTouHbIi MaTepual (TaOIuIIbl, CXeMbl, WITIOCTPALIUH ).

S.JIutepaTtypa npunoxenue Nel

6. KoHTpoJIbHbIE BONIPOCHI (00paTHAasi CBA3b):

1. aiite cTpyKTypHO-(PYHKIMOHATBHYIO XapaKTePUCTHKY MUIIEBAPUTEIBLHOU CUCTEMBI?
2. Kak mpoucxoaut ocHOBHOM 0OMeH?
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IIpunoxenue Nel

Jluteparypa:

Ha pycckom si3bike

OCHOBHAsI:

1. Kocuukuit I'.1. ®uzunonorus. 1,2,3-it Tom. — 9Bepo, 2014.

2.®Dusnonorus yenoBeka: yuedbnuk / JI. 3. Tens [u gp.]. - Pek. Pecn. ieHTpoM MHHOBAIIMOHHBIX

TEXHOJIOTUH MeA.00pa3oBanus U Hayku M-Ba 3apaBooxpanenus: PK. - Anmater :9OBepo, 2012. -

600 c.

JAOTOJHUTEILHASA:

1. Kocuukuit I'.'1. ®uznonorus. 1,2,3-i1 Tom. — OBepo, 2014.

OCHOBHAsI:

1. baockuii E.b., badckas H.E. Anam dusunonorusicel: okynsik 1,2,3 Tom. — 9Bepo, 2015.

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

3. Kanpintel ¢pusunonorus: okynsik; pen. JI. 3. Tems. — M.: JIutteppa, 2015.

AOMOJIHUTEIbLHAS:

1. Kacemmb6ekos, B. K. KansinTel ¢husznonaorus OOWBIHIIA aXyallIbIK €CenTep KUBIHTBIFBI : OKY-
omicTemMenik Kypaiu /. - Anmatsr : OBepo, 2016. - 152 Ger. c.

2. Kaceim6ekoB, B. K. ®U3HOIOTHSIIBIK 3€pTTEY 9MICTEP1 : OKY- dJicTEMENIK Kypan / AJMaThI :
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.

DJICKTPOHHBIE pecypcehl:

1. HopmanbHas ¢usuosnorus [DaekTpoHHbIH pecypce] : yueOnuk / moxa pea. b. . Tkauenko. - 3-
€ U3, UCIIP. U JIOI. - DIeKTpoH.TeKcToBbIe AaH. ( 53,1M0). - M. : TDOTAP - Menua, 2017. -
371. onT. J{uck

2. Anam ¢usmonoruscel. JJuHaMuKanbIKchI30anap atiacel [ DneKTpoHHbIN pecypc] :0KymbIK / K.
B. CynakoB [xk.0.] ; ka3zakrin. aya. M. K. Kankoxa. - Dnekrpon.tekcroBeie AaH. (105MO0). -
M. : ITDOTAP - Menua, 2017. - 4640. c.
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10.

11.

12.

13

Anam aHaToMUsCHL 3 T. 2-mi T. CIJTAaHXHOJIOTHS KOHE KYPEK-TaMbIp Kyheci [ DIeKTpoHHbII

pecypc] : okymeik / W. B. TaiiBoponckuii [1/0.] ; ka3zak Tin. aya. A. b. Aybakupos. -

DneKTpoH.TeKCTOBBIC AaH. (836M0). - M. : IDOTAP - Menua, 2016. - 488 6. C

Anam aHaToMmusicbl. 3 TOMIBIK. 1- 1mi 1. Tipek-KUMBLT anmmapartsl [DNeKTpOHHBIA pecypc] :

okyneik / W. B. TaiiBoponckuii [1/6.] ; kaszak Tin. ayn. A. b. AyOakupos. -

DnekTpoH.TeKCToBbIE AaH. (795M0). - M. : IDOTAP - Menua, 2015. - 416 6. c.

Kanbimer ¢dusunonorus [InekTpoHHBINA pecypc] : OKybIK / Ka3.Til. aya. @. A. Munaybaesa ;

pen. K. B. Cynakos. - OnekTpoH.TekctoBbie f1aH. (1,42M0). - M. : ITD0OTAP - Menua, 2015. -
864 6eT.211. ONT. JUCK

Anam anaromusicel. JlocaeB T.M. , 2019 locaes T.M./IIb Aknurpress
https://aknurpress.kz/login

Hopmansnas dusuonorus. Tunossie TecToBbIe 3aMaHus : y4ed. mocodbue / moxa pen. B. II.

Hertspesa. - M. : ITD0OTAP-Menua, 2014. - 672 c.http://www.studmedlib.ru/

Anam (U3HOIOTHSCHI. 1-kiran.TopmaHOB H.,, Teneyxanon C. ,

2015https://aknurpress.kz/login

Topmanos, H., Teneyxanos, C. Anam Qpu3nonaorusicel: OKyibIK: OKyIbIK, | -KiTam. - AJMaThI:

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

Aizman, P. U.®usmnonorus uenoseka [Tekcr] : yue6. mocobue / P. U. Aizman, H. IL

Abackanosa, H. C. lllynenuna. - 2-e usz., nepepad. u ucnp. - M. : UTHOPA-M, 2018. - 431,
[1] c.http://elib.kaznu.kz

Huxutnna, Onera CepreeBHa. AHaTOMUS U (pU3H0SIOTHS yenoBeka [TekcT| : mpakTUKyM : B 2

4. / O. C. Hukutuna, A. U. Kybapko, A. H. Xapnamona ; mox pen. B. A. TlepeBepseB ; M-Bo

3npaBooxpanenus Pb, BI'MY, Kad. nHopmanbHOW ¢Qusuomoruun. - Mwunck : BI'MY,

2015http://elib.kaznu.kz

. CornaeBa, Xannca KanpimeBHna.Agam ¢usnonorusicel [MotiH] : okynsik / X. K. Cormaesa,
A. A. OrtenbOeprenoB, . b. HuiimibaeBa. - Anmater : 3Bepo, 2014. - 518,
[2]http://elib.kaznu.kz

JJIeKTPOHHBbIE 0a3bI JAHHBIX

Ne HanmenoBanue Ccbuika

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

2 | PecniyOnmkaHckas MEKBY30BCKast 2JIGKTPOHHAS http://rmebrk.kz/
O6ubnrorTeka

3 | KoHcynbTaHT CTy/IeHTa http://www.studmedlib.ru/

4 | OtkpeiThiii yHUBepcuTeT Kazaxcrana https://openu.kz/kz

5 | Bakon (ocTym B cripaBoYHO-MH(DOPMAIIMOHHOM cekTope) | https://zan.kz/ru

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

7 | Hayynas snekTpoHHas 6ubinoTeka 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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