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Jleknms Nel

1.Tema: BBenenue B Kypc (GU3NOJIOTHHA C OCHOBAMHU aHATOMUH.

Knerounoe crpoenue opranuzma. [lonsitue 06 opranax u TkaHsax. @u3noa0rus Bo30yAUMbIX
TKaHel. buosnexrpuueckue sBaeHus. O3HaKOMUTH ¢ pU3MOJIOTHEN BO30YIUMBIX TKaHEH U
M3Y4YUTb OMO3JIEKTPUUYECKUE SBICHUSL.

2.lleab: 1aTh NpeICTaBICHNUE O KIIETOUHOM CTPOEHUHU OpraHu3Ma, U3y4uTh BUIbI TKAHEH.
3.Te3ucekl Jekuun

Anatomusi U (PU3HOJIOTHS YesloBEKa OTHOCUTCS K YMCITy OMOJIOTMYECKUX AUCLUUIUIVH,
COCTaBJISIFOIIMX OCHOBY TEOPETUYECKOW M MPAKTUYECKOM MOATOTOBKH.

Anamomus — 3T0 Hayka, KOTopas usy4aer GopMy M CTPOECHHE OpPraHnu3Ma B CBSI3U C €T0
(YHKIUSIME, pa3BUTHEM U O] BO3JCHCTBUEM OKPYKAIOIIEH CPEIbI.

Quzuonocusi — HAYKa O 3aKOHOMEPHOCTSX MPOLECCOB KU3HEAEATEIbHOCTU >XHBOTO
OpraHM3Ma, €ro OpraHoB, TKaHEH M KJIETOK, MX B3aMMOCBS3U INPU H3MEHEHUHU pa3IUYHBIX
YCIIOBUN M COCTOSIHMSI OpraHU3Ma.

AnatomMusi ¥ (U3MOJIOTHSI YEJIOBEKAa TECHO CBSI3aHBl CO BCEMHU MEIUIIMHCKUMU
CHEUUAJIbHOCTAMU. MX JOCTH)KEHMS TOCTOSHHO OKa3blBAalOT BIIMSAHUE HAa MPAKTHUYECKYIO
MeauiuHy. HeBo3MokHO POBOANTH KBATH(PUIIMPOBAHHOE JIEYEHHE, HE 3HAsI XOPOIIO aHATOMUU
u ¢usnonorun yenoseka. [lostomy mpexae yem u3ydyaTh KIMHUYECKUE AUCHUIUIMHBI, U3y4arOT
aHAaTOMHI0O U (u3mojoruto. OTU MPEAMETHl COCTABIAIOT (QyHIAMEHT MEIUIIMHCKOTO
00pa3zoBaHus U BOOOIIE MEAUITMHCKON HAYKH.

CrpoeHue Tena dYeloBeKa IO CHCTEMaM H3Y4YaeT cucmemamuyeckas (HOpMAlbHASA)
AHAMOMUSL.

CrtpoeHue Tena deJOBeKa IO OONACTAM C Y4eTOM I[IOJIOKEHHS OPraHoB U HUX
B3aMMOOTHOUICHHS MEKTy COOO0H, CO CKEJIETOM U3Y4aeT mMono2paguueckas aHamomus.

IInacmuveckas anamomus paccMaTpuBaeT BHeEHIHHE (GOPMBI U MPOMOPLMUHU Tela
4eloBeKa, a Takke Tomorpaduio OpraHoB B CBSI3U C HEOOXOAMMOCTBIO OOBSCHEHHUS
OCOOCHHOCTEH TEJNOCIOXKCHHUS; 603DACMHAAL AHAMOMUs — CTPOCHHE Tella 4YelloBeKa B
3aBUCHMOCTH OT BO3pPACTa.

Ilamonoeuueckas anamomus N3ydaeT MOBPEKACHHBIE TOM WM MHOU 0OJE3HBIO OpraHbI

U TKaHH.

COBOKYITHOCTh ~ (DU3HOJIOTUYECKUX ~ 3HAHWHA  JENAT HAa psAld  OTACIbHBIX, HO
B3aWMOCBS3aHHBIX HAIMPaBJICHUH — OOIIYI0, CHENUATBHYIO (MM YaCTHYIO) W HPUKIAIHYIO
buznoIorHIo.

Obwas ¢usuonocus BKIIOYAET CBEIEHUs, KOTOpbIE KacaroTCs MPHUPOJIbI OCHOBHBIX
KU3HEHHBIX IPOLIECCOB, OOLIUX MPOSBICHUHN >KU3HENEATEIBHOCTH, TaKUX Kak MeTabosm3M
OpraHoB M TKaHeH, oOIIMe 3aKOHOMEPHOCTH pearupoBaHMsl OpraHuzMa (pasapakeHue,
BO30Y)XJIEeHHE, TOPMOIKEHHUE) U €0 CTPYKTYp Ha BO3/IEHCTBHE CPEbI.

Cneyuanvnasa (vacmuas) ¢usuonocusi McciaenryeT OCOOEHHOCTH OTHENbHBIX TKaHeu
(MBIILIEYHOM, HEPBHOM W Jp.), OpraHoB (ME€YEHH, IOYEK, CepAla M Jp.), 3aKOHOMEPHOCTH
00BbeTMHEHUS MX B CHCTEMBI (CUCTEMBI JIBIXaHUs, MUIIEeBapEHHs], KPOBOOOPAIIECHUS).

Ilpuknaonas @usuonocuss W3y4aeT 3aKOHOMEPHOCTH IPOSIBICHUN  JEATEIbHOCTU
YeJoBeKa B CBA3HM CO CIEUUATbHBIMU 33Ja4aMU M YCJIOBUSAMH ((pusuosiorus Tpyna, MHUTAHUS,
CIopTa).
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®U3MO0JIOTHIO YCIOBHO MPUHATO PA3AEIATh HA HOpMANbHYI0 U namono2udeckyro. [lepBas
U3y4aeT 3aKOHOMEPHOCTU >KU3HENEATEIbHOCTH 3I0POBOTO OpraHM3Ma, MEXaHU3Mbl aJanTaluu
(GyHKIMH Ha BO3JCHCTBHE pa3HBIX (AKTOPOB M yCTOMYMBOCTH OpraHu3ma. [laTonormueckas
(GU3MONIOTHST paccMaTpUBAaeT WM3MEHEHHs (PYHKIMH OOJBHOTO OpraHW3Ma, BBIACHSIET OOIIHe
3aKOHOMEPHOCTH TOSIBJIEHUS U Pa3BUTHUS MATOJOTMYECKUX IPOLIECCOB B OPraHu3Me, a TaKKe
MEXaHU3MbI BbI3JIOPOBIIEHUS U peaOUIUTALIIY.

310pOBbE — OTO COCTOSIHME TIOJHOTO (PU3UYECKOTrO, IAYXOBHOTO U  COLIMAIBHOTO
O5aromnosyuusi, a He TOJIbKO OTCYTCTBHE O0Jie3HEN WM PU3NYECKUX Ae(PEKTOB.

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

JIeIEHUI0 U 0OMEHy ¢ oKpykatoueil cpenoil. OHa OCyIIEeCTBIIET IMepeaayy I'€HETHYEeCKOU
nH(pOpMaLUY ITyTEM CaMOBOCIIPOU3BEICHHUS.
Knetkn oueHp pa3HOOOpa3Hbl MO CTpoeHuto, QyHkuuu, ¢Gopme, pasmepam. I[locnennue
koneomotrcst oT 5 mo 200 mxm. CamMbIMH KpPYIMHBIMH B OpTaHU3ME 4YeNIOBEKa SIBISTFOTCS
SHIIEKJIETKa U HEpBHAas KJE€TKa, a caMbIMU MalleHbKUMU — JUM@ouuTsl KpoBH. [lo dopme
KJIETKU OBIBAIOT IIapOBHJIHBIEC, BEPETEHOBUAHBIE, IIJIOCKHE, KyOudeckue, Mpu3MaTHYeCKUe U JIp.
Hexkotopsie kineTku BMECTE C OTPOCTKAMH JOCTUTAIOT JUIMHBI 10 1,5 M m Oonee (Hampumep,
HEHUPOHBI).

KrneTtka BXOIUT B cOCTaB TKaHU, U3 KOTOPOW COCTOUT OPraHU3M YelI0oBeKa U K UBOTHBIX.

Trkanb — 3TO cucTeMa KJIETOK M BHEKJIETOUHBIX CTPYKTYpP, OObEIUHEHHBIX €IHHCTBOM
MIPOUCXOXKACHUS, CTPOCHUS U PYHKIUH.

B pe3ynbTaTe B3aMMOJAEHCTBHS OpraHW3Ma C BHEIIHEH CpPeHoil, KOTOpOE CI0XKUIOCh B
MIPOLIECCE IBOJIIOLMHU, MOSBUIUCH YEThIPE BHUJIAa TKAaHEW C OMpeAeseHHbIMUA (PYHKIIMOHATBHBIMU
OCOOCHHOCTSIMU: AMUTETNANIbHAS, COEUHUTENIbHAS, MbIIIIEUHAasl U HEPBHAS.

Kaxxnprit opran cOCTOUT M3 Pa3IMYHBIX TKaHEH, KOTOPHIE TECHO CBS3aHBI MEXIY COOOM.
Hamnpumep, xenynok, KUIIEYHUK, JPYTHE OpraHbl COCTOST U3 SMUTEIUAIbHOM, COCTMHUTEIBHOM,
IJ1aJKOMBIIIEYHON U HEPBHOM TKaHEH.

CoegunHutenbHass TKaHb MHOTHX OpPraHOB 00pa3yeT CTpoMy, a »JIUTelHajbHas —
napeHxumy. OYHKIUS MUIIEBAPUTEIBHON CHUCTEMbl HE MOXET ObITh BBHINOJHEHA IOJHOCTHIO,
€CJIM HapyllleHa ee MbIIIeYHas! ACSITEIIbHOCTb.

Takum o00pa3oM, pas3inyHble TKaHH, BXOJISIIME B COCTaB TOTO WJIM WHOTO Oprasa,
o0ecreunBarOT BHIIOJIHEHUE TJIaBHOM (PYHKIMU JAHHOTO OpraHa.

Coenunsisicb MeXIy co0O#, pazHble TKaHH OOpa3ylT opranbl. OpeaHom Ha3bIBAETCS
4acTh Tela, KOTopas MMEeT OMpeNesieHHYI0 (QopMy, CTpOEHHE, 3aHHMMAeT COOTBETCTBYIOIIEE
MECTO U BBINIOJIHAET crienupudeckyto pyHkuuio. B hopmupoBanuu 1000ro oprana mnpuHAMAaOT
ydacTHhe pa3jiuyHble TKaHHU, HO TOJIBKO OJHA U3 HUX SIBJISETCS TJIABHOM, OCTAJIbHBIC BBINOJHSIIOT
BcriomMoratenbHyio ¢GyHkuto. Hampumep, coeauHutenbHas TKaHb 0Opa3yeT OCHOBY oOprasa,
SMUTENUaTbHasl — CIU3UCThIE O0OJIOUKH OPraHOB JbIXaHUS M THUIIEBAPEHUS, MBIIICYHAS —
CTEHKH IIOJIBIX OpraHoB (IMILIEBOJ, KUIIEYHUK, MOYEBOM My3bIpb M 1p.), HEPBHas TKaHb
IIPE/ICTaBJICHA B BUJE HEPBOB, NH-HEPBUPYIOIIKUX OpraH, HEPBHBIX Y3JIOB, JIEKALUIUX B CTEHKaX
opranoB. Oprassl pa3ianyaroTcs 1o Gopme, pasmepaM M MoJI0KeHU0. KpoMe nHAMBHyalbHBIX,
HUMEIOTCS TAKXKE TI0JIOBBIE M BO3PACTHBIE OTINYHSL.

Opranel, KOTOpbIE CXOXXH IIO CBOEMY CTPOEHHIO, IPOUCXOXKIECHUIO M BBIIOJHSIOT
euHYyI0 (QYHKIHNIO, Ha3bIBAIOT cucmemol. B opraHmsMe uenoBeKa BBIIENAIOTCS CISAYIOIINE
CHCTEMBI OPTaHOB:

1) nuwesapumenvnas — OOBENUHSET OPraHbl, MPH MOMOIIM KOTOPHIX B OpraHM3Me
IIepeBapyBAETCS MUILA, IPOUCXOAUT €€ YCBOEHUE;

2) OvixamenvbHas — BKIIOYACT OPraHbl JBIXaHUS, B KOTOPBIX HMPOHUCXOIUT ra3000MeH
MEXKY KPOBBIO U OKPYXKAIOIIEN €€ CPelon;
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3) cepoeuno-cocyoucmas — OOBEAUHACT CEPALIE M COCYIbI, KOTOpPbIE OOCCIICUMBAIOT
KpOBOOOpAIIECHHE;
4) MmoueebleoOsiyas — OCYIIECTBISICT BBIJCIICHHE W3 OpraHu3Ma O0O0pa3yHOLIHXCsI
MPOAYKTOB MeTabosm3Ma (COJIM, MOYEBHHA, KPEATHHUH U JIP.);
5) mepsHas — coemUHSET BCE OpPraHbl U CHCTEMbI B €IMHOE IEJOE, PEryaupyeT uX
JICSITCILHOCTE;
6) cucmema opeanos uyecme — BOCTIPHHUMACT Pa3ApaKCHHs OT BHEITHEW U BHYTpEHHEH
Cpenpl;

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

Oco0oe mecTo B (U3HMONOTMHM OTBOAMTCS BO30yAMMBIM TKaHsAM. He Bce TkaHu B
OpraHu3Me CIOCOOHBI OJMHAKOBO OBICTPO OTBEYATh Ha JEHCTBUS pazapaxutencil. Tolbko
HEKOTOpbhIE€ M3 HHUX B IPOLECCE HBOJIIOIMU BBIPAOOTAIM 3TO CBOMCTBO - OBICTPBIM OTBET Ha
JIEMCTBUE Pa3APAKUTEIIS.

[lox paznmpakuteneM MOHUMAIOT J1I000€ M3MEHEHHE YCIOBUW BHEUIHEH W BHYTpEHHEH
Cpelibl, €CJIM OHO BO3HUKAET BHE3AIHO, UMEET JOCTATOUHYIO CUIY, YAEPKUBAETCS ONpe/IeIeHHOE
BpeMs, BBI3bIBAET OOPATHMbIE U3MEHEHUS CTPYKTYPhI U JIeATEIBHOCTH KUBBIX TKaHEH U KIJIETOK.
IIpouecc Bo3aeHCTBUS pa3ApakUTENs Ha )KUBbIE CTPYKTYPBl HAa3bIBAETCS pazopadceHueM.

Paznuuaror Tpu rpymmbel  pazgpaxkurenei: (undeckue, (U3MKO-XUMHUYECKHE U
xuMugeckre. Oco60 BBIICIAIOT KaK pa3apaXXUTelb HEPEHbLU UMNYIIbC.

ITo ¢u3nonornyeckoMy 3HAYEHHUIO BCE pa3ApaKUTENU MOJPA3ICIAIOT Ha a/leKBaTHbIC U
HeaJlcKBaTHbIC. AJIEKBATHBIE - 3TO Pa3IpaXKUTENU, KOTOPbIE NCHCTBYIOT Ha OPraHU3M M €ro
CTPYKTYPBI B €CTECTBEHHBIX YCIIOBUSX, U CTPYKTYPbl OpraHu3Ma IPUCIOCOOIEHBI K BOCIPUATHIO
9TOTO pa3aPaKUTEI.

HeanexBaTHble - 9TO pa3apakUTen, KOTOPHIE B €CTECTBEHHBIX YCIOBHIX HE ACHCTBYIOT
Ha OpraHu3M, U CTPYKTYpbl OpraHu3Ma He MpUCIocoOIeHbl K UX BocupusaTHio. [loatomy Takue
pa3ApaKuTeNn Yalle BCEro BhI3bIBAIOT HApYIIEHUE (QYHKIHHN OpraHu3Ma.

Tkanu W KJIETKH OpraHusMa, CIHELHalIbHO HPUCHOCOOJIEHHBIE K OCYIIECTBICHUIO
OBICTPBIX OTBETHBIX peaKI1il Ha AeHCTBUE pa3ApaKUTelIsl, Ha3bIBAIOTCS 8030)YOUMbIMU MKAHAMU.
K HUM OTHOCATCS HEPBHAS, )KEJIE3UCTAsl U MbIIICYHAs TKAaHU.

Bo30yaumMble TKaHM 00JalaloOT PsiioM CHElU(pUUYECKHX CBOMCTB: BO30YAMMOCTBIO M
IIPOBOJMMOCTBIO.

Bo36yauMocTs - crmocoOHOCTh BO30YAMMOM TKaHW OTBEYaTh U3MEHEHHEM CTPYKTYpPbI U
NeATeNbHOCTH Ha JIeMCTBUE pa3/ipakKuTels, T.e. OTBEYaTh 0COO0I OMOJIOrHYECKOl peakiuei,
Ha3bIBAEMOU 8030YicOeHUeM.

Bo30yxnenne - oTBeTHas peakius Bo30yIUMMON TKaHM Ha JeiicTBUe BO30yauTens,
NPOSBJSIIOIIASACS B COBOKYNHOCTH  (DPU3MYECKHMX, (PU3MKO-XUMHMYECKHX, XUMHYECKHUX,
MeTabO0JINYECKUX MPOLECCOB U U3MEHEHUH AeATEIbHOCTH.

Bo30yxienue - BOJIHOOOpa3HbIi Mpoliecc, KOTOPBINA MPOSBIISIETCS B pa3HbIX BO30YANMBIX
TKaHSAX crnennduyecknii 06pa3oM: B MBIIIEYHOM - COKpAIIEHUEM, B JKEJIE3UCTON - 00pa3oBaHUEM
U BBIJICJICHUEM CEKpETa, B HEPBHOM -- BOSHUKHOBEHHEM U IIPOBEJCHUEM HEPBHOTO MMITYJIbCA.
Pazputne BO30YXKIEHHS CONPOBOXAAETCS KPATKOBPEMEHHBIM HCUYE3HOBEHHEM BO30yIMMOCTH.
3areM oHa ObICTPO BOCCTaHABIUBACTCS.

OOsi3aTeNbHBIM W OOLIMM TPHU3HAKOM  BO3OYXJICHHMS BO30YAMMBIX TKaHEH sBIsETCS
BO3HUKHOBEHHE OMOJIOTHYECKOTO TOKA JEHCTBUS, T.€. OMOINEKTPUUECKHUX SIBICHUH.
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[IpoBoMMOCTE - 3TO CBOWCTBO BO30YIMMOW TKAaHW AaKTHBHO IIPOBOAMTH BOJIHY

BO30OyxKeHHs. Hammpumep, MBUTATEeNbHBIM HEPB KOIIKK MMPOBOIMT BO30YKIEHUE CO CKOPOCTHIO
1200 cm/c.

XKupas kieTka B pe3yabTaTe 0OMEHa BEIIECTB U OCYIIECTBIICHUS CBOEH crelupuuecKoi
JESTEILHOCTH HETPEPBHIBHO TE€HEPUPYET IEKTPUUECKHUE MTOTEHIMAJbI - Onosiorndeckuit Tok. [lo
YCIOBUSIM BO3HHUKHOBEHHUS B JKUBBIX TKaHSX pa3IMYalOT MOTEHIMAT TMOKOS M MOTECHIHAI
BO30YX/ICHHUSI, WJIM OMOJIOTMYECKUI TOK TIOKOSI M OMOJIOTHYECKUN TOK ACHCTBUSI.

Mexay mpoToriazMoi KJIETKH M OKPYXKAIOMIeH KIIETKY CPEIOM B JKMBBIX BO30YIUMBIX
KJIETKaX TKaHEH CyIIEeCTBYeT MOHHOE HEpaBHOBECHE. B COCTOSAHHHM (PU3MOJOTHYECKOTO IMOKOS
BHYTPH KJIETOK OOJIbIIIE MOHOB Kajus, YeM CHapy)XH, a CHapyX OOJIbIlIe MOHOB HATPHs, YeEM
BHyTpH. Takoe HOHHOE HEpPAaBHOBECHE OOECIEUMBACT TOJOXKUTEIbHBIN 3apsj HapyKHOU
MMOBEPXHOCTU W OTPHUIATEIBHBIA 3apsi]i BHYTPEHHEH MOBEPXHOCTH MEMOPAHBI KJIETKH, TaK Kak
OoJbIliasi KOHIIEHTpAIlMs WMOHOB HATpPUs O0OECIEeUMBAET TMOJIOKUTEIBHBIN 3apsia, a OombIras
KOHIICHTpAIUSI HOHOB Kajusl -- OTPUIATENbHBIN 3apsa. Eciam snekTpoabl COEIWHUTH C
raJbBAaHOMETPOM M HAJIOKUTH OJHMH JICKTPOJ Ha TIOBEPXHOCTH KJIETKH, a APYTOW BBECTH BHYTPh
ee, TO OOHApYXHTCS pa3HOCTh TOTCHHHAIOB, paBHas 15 - 90 wmwwmBoabT. TOK,
PErUCTPUPYEMBI B BO30OYAMMBIX TKaHSX B COCTOSIHMM ITOKOS, HA3BIBACTCS OUOLO2UYECKUM
MOKOM NOKOsl, WA NOMEHYUANOM NOKO.

[Ipu neiicTBuM pa3apaxxuTenis Ha TKaHb MPOUCXOAUT KosebaHWe MOTEHIMala MOKod, a
BO3HUKAIOMIMM B ATUX YCIOBUSAX 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, & HMOHOB KalMs -- HApyXy KIETKA. OTO BEOET K TOMY, 4YTO
MOBEPXHOCTh MEMOpaHbl KJIETKH Ha MECTE Pa3IpakCHUs CTAHOBUTCS AJIEKTPOOTPHULATEIHHOM,
CO37aeTcs Pa3HOCTh MOTEHIHUAIOB MEXKIY COCETHUMHU YYaCTKAMHU MOBEPXHOCTH MEMOpaHBI
KJIETKU, BO3HHUKAET OMOJIOTMYECKUIH TOK, KOTOPBbIM OEXUT Mo MeMOpaHe KIETKH. DTO U eCTh
OUON0CUYeCKULl MOK OelticmEusl, NI HOMEHYUAL OetiCMEUsL.

Boccranoiienne HOHHOTO HEpaBHOBECHS B KJIETKaX TKaHEW 00ecreuynBaeT clieluanbHast
CUCTEMa, KOTOpas Ha3bIBaeTCA Kaiauul - Hampueegviti Hacoc. OH NpEeACTaBJIEH CleLMAIbHBIMU
MEPEHOCYNKAMU HOHOB KaJIusl U HATPHsl, KOTOPbIE TPAHCIIOPTUPYIOT UOHBI KAJIMs 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. PacckakuTe 0 CTpOSHUH KJICTKH U JaiiTe omnpeeNieHIe MOHIATUIO «TKaHb»?
3. HazoBute BUABI TKAHEH?

4. Yto Takoe romeocrtas?

5. Kakue TkaHu OTHOCSTCS K BO30YAUMBIM?

6. Kak Bo3HMKaeT MOTEHIMAN ISHCTBUS?

Jlexuust Ne2
1. Tema: O6mas xapakrepuctuka [THC.
2. Heab: U3y4nuTh CTPYKTYpHBIE U PYHKIIMOHAIbHBIE ocobenHocTH [THC.
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3. Te3uchl JeKuun

I'maBHBIME (YHKIMSMU HEPBHOW CHUCTEMBI SIBIISIIOTCS YIPABICHHUE JESITEIHHOCTHIO
pa3HBIX OPraHOB M allaparoB, KOTOPHIE COCTABIISAIOT LEIOCTHBIM OpPraHU3M, OCYIIECTBICHUE
CBSI3W OpPraHmM3Ma B 3aBUCHMOCTH OT COCTOSHHSI BHEUIHEH M BHYTpeHHEW cpensl. OHa Takke
KOOPAMHUPYET MpPOIECCH MeTaboym3Ma, KpoBooOpaimeHus, JTMM(OOTTOKa, KOTOPHIE B CBOIO
ouepeb BIUSIOT Ha (YHKIIUN HEPBHON CHCTEMBI.

CtpykTypHO-(GYHKIIMOHATIHHON €AWHUIICH HEPBHON CHCTEMBI SIBJISIETCS HEPBHAS KIIETKA
— HeWpoH. POopMBI M pa3Mepbl HEHPOHOB pa3HBIX OTACIOB HEPBHOM CHCTEMBI MOTYT
BapbHPOBATh, HO TSI HUX XapaKTEPHO HAIWYHE Tella H OTPOCTKOB — OJTHOTO JUTMHHOTO (aKCOHA)
U MHOXKECTBA JIPEBOBHUIHBIX KOPOTKHX (IE€HAPHUTOB). AKCOH IPOBOJUT HMITYJIBCHI OT Teia
HeHpoHa K mepudepruIecKuM OpraHaM WM K JIPYTHM HEPBHBIM KiieTkaM. DYHKIUS TCHAPUTOB
— TIPOBEJICHHE HMITYJIbCOB K TEIIy HEWPOHOB OT MEpPH(PEPHUECKUX PEIENnTOPOB W APYruX
HEWPOHOB.

[lo xomM4ecTBy OTPOCTKOB HEWPOHBI JENSATCSA HA TPU TPYNIBL  YHHUIOJSPHBIE,

oumoIsIipHBIE ¥ MYJNbTUNOJSpHBIE. [lepenaya HEPBHOTO HUMITyJbca OT OJHOTO HEHpOHa K
JIPYroMy MPOHUCXOJNT B MECTAX UX KOHTAKTOB (B CHHAIICAX).
[To MopdodyHKITMOHATHPHOW  XapaKTEPUCTHKE HEUPOHBI  JensaTcs Ha  addepeHTHbIe
(4yBCTBUTENbHBIE, WIH pEUENTOpPHbIE), BCTaBOUHBbIE (accolMaTuBHbIE) U 3IPPEpeHTHBIE
(addexropubie). AddepeHTHbBIE HEHUPOHBI BOCIPUHUMAIOT BO3JCWCTBHE W3 BHEIIHEH U
BHYTPEHHEH Cpelbl U TeHEPUPYIOT B HEPBHBIC MMITYJbChI, BCTABOYHBIE OCYIIECTBISIOT CBS3b
MEXIYy HEpPBHBIMU KJIETKaMH, 3pepeHTHbIe MepeaoT UMIYIbChl KIeTKaM pabourX OpraHoB.
Tena addepeHTHBIX, WM YYBCTBUTEIBHBIX, PELENTOPHBIX HEHPOHOB BCErjaa JIEKaT BHE
TOJIOBHOTO M CHMHHOIO MO3ra, B y3/lax (raHriusx) nepudepuueckoil HepBHOM cuctembl. OnuH
U3 OTPOCTKOB OTXOJUT OT Teja HEPBHOM KIETKH, 3aTeM CcleAyeT Ha mnepudepuro u
3aKaHYMBAETCS YYBCTBUTEIbHBIM OKOHYaHUEM — perenTopoM. Jpyroit oTpocToK HampaBiseTcs
B CIIMHHOM M TOJIOBHOW MO3I' B COCTaBE 3aJHUX KOPELIKOB CIIMHHOMO3TOBBIX WJIM YEPEIHBIX
HEPBOB.

B 3aBHCHMOCTH OT MECTOHAXO0XACHUS PELENTOPHI AESATCS Ha: 1) SKCTepOpelenTopbl —
BOCIIPUHUMAIOT pa3JIpaK€HUs M3 BHENIHEH cpeibl (HAXOAITCS Ha CIM3UCTBIX 000JI0YKaX,
opraHax 4yBCTB, KOe€); 2) HHTEPOPELENTOPbl — IMOIY4aloT CBEACHUS IJIaBHBIM 00pa3oM Mpu
W3MEHEHUH XUMHUYECKOIO COCTaBa BHYTPEHHEW Cpelbl OpraHu3Ma, JaBieHHs B TKaHIX U
opranax; 3) MNpONPUOPELENTOPbl — BOCHPUHUMAIOT Pa3IpPaKEHUsS OT MBI, CYXOXKHIUH,
CBSI30K, (pacuuii, CyCTaBHBIX Karcyl.

BceraBounslii  (acconmaTUBHBINA) HEHpOH mepenaeT Bo30yxkaeHHE OT adgepeHTHOro
(4yBCTBUTENIBHOTO) HelpoHa Ha 3ddepentHrie, nexut B npeaenax [[THC. Tena sddepentanix
(apdexropubix) HelipoHoB Haxomarcs B IIHC wmnu Ha mepudepun — B CHMIATHYECKHUX,
MapacuMIaTUYECKUX y31aX. AKCOHBI 3TUX KIETOK MPOJOJKAIOTCS B BUAEC HEPBHBIX BOJIOKOH K
pabounm opraHam (MPOU3BOJILHBIM — CKEJIETHBIM U HEMPOU3BOJBHBIM — TJIaJKUM MBIIIIAM,
Keye3am).

ITo ompenenennto WM. M. CeueHoBa, [eATEIBHOCTb HEPBHOW CHCTEMBI HOCHUT
pediekTopHBIi xapakTep. Peduiekc — 3TO OTBeTHas peakiys OpraHu3Ma Ha TO WM HHOE
paszapakeHue (BHEIIHee WU BHYTpeHHee), poucxoasuiee npu yyactuu [{THC.

[TyTh, MO KOTOPOMY HEPBHBIA HMITYIIbC HAET OT penentopa K 3pdeKTopy, Ha3bIBAETC
pedueKTopHON Ayroii.

IIpocTeiimas peduekropHas ayra COCTOUT M3 JABYX HEHPOHOB — YYBCTBUTEIBHOIO U
nuratensHoro. Teno mepBoro Helipona Haxoautcs BHe ITHC B cnMHHOMO3roBOM Yy3i1€ WU B
YYBCTBUTEIBHOM Y3J€ 4epenHbIX HepBoB. llepudepuueckuii OTpOCTOK 3TOW KIETKH HAET B
coCTaBe CIHMHHOMO3IOBBIX HEPBOB M HMX BETBEH M 3aKaHUMBAETCS PELENTOPOM, KOTOPBIH
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BOCIIPMHUMAET BHEIIHEE WWJIM BHYTPEHHEE pa3ApakeHue. OTO pas3pakeHHE peLenTopom
[IPEBPALIACTCS B HEPBHBIM HMMILYJIbC, KOTOPBIA JOCTUIaeT Teja HEPBHOM KIIETKH, a 3aTe€M II0
LEHTPAJILHOMY OTPOCTKY HAIIPABJIETCS B CIIMHHOM MO3I MJIM IO COOTBETCTBYIOLIUM YEPENHBIM
HEpBaM B I'OJIOBHOM MO3T. B cepoM BelllecTBE CIMHHOIO MO3ra 3TOT OTPOCTOK YYBCTBUTEIbHOM
KJIETKH 00pa3yeT coeIuHeHHue (CHHAIC) C TeJIoM Apyroro HeipoHa (3¢pdepeHTHOTo, WU
nBurarenpHoro). Ilpu mnomMomm MenuaTopoB B CHHAIICE IMPOMCXOJAUT Iepefada HEPBHOTO
BO3OYXKIEHMSI U3  YyBCTBUTENBHOTO  (agdepeHTHOro) HelpoHa Ha  JABUraTelbHbIN
(> depeHTHBIN) HEHPOH, OTPOCTOK, KOTOPOTO BBIXOJUT U3 CIIMHHOTO MO3Ta B COCTABE MEPEIHUX
(IBUraTeNbHbIX) KOPEHIKOB U MO ILEHTPOOEKHOMY HEPBHOMY BOJIOKHY HampaBisieTcsl K
paboyeMy OpraHy, BbI3bIBA€T COKpAllEHUE WM TOPMOKEHHE JIMOO YCHIMBAET CEKPELHI0
HKEJe3bl.

Kak nmpasuiio, peduiekropHas ayra umeer 0osee CI0KHOE CTPOECHUE U MOKET COJAEpKaTh
Oosee AByX HelpoHOB. Mexay pediieKTOpHBIM U 3(P(GEKTOPHBIM HEHpPOHAMU HAaXOAMUTCA OJIUH
WM HECKOJbKO BCTaBOYHBIX HEMPOHOB, KOTOPBIE 3aMbIKAIOT PEQIIEKTOPHYIO AYr'y Ha ypOBHE
CIMHHOTO WJIM TOJIOBHOTO Mo3ra. Kpome Toro, cymecrByer ¢opma peduieKTOpHOH
NeSITeNbHOCTH, OOecneunBarollas BO3MOXHOCTh MPUOOpPETEHHs] BpPEMEHHBIX CBSi3ed C
OKpYXaIoIel Cpeloi, KOTOpas HAa3bIBACTCS YCIOBHO-PEICKTOPHONH. MeCTOM 3aMbIKaHUS
YCIIOBHBIX pPEQIIEKCOB SBISIETCS KOpa TOJOBHOTO MO3ra —— OCHOBA BBICIIEH HEPBHOM
NeSITeIbHOCTH.

IlenTpanbHas HEpBHASI CUCTEMA

K uentpanbnoii HepHOU cucteme (IJHC) oTHOCATCS CNMHHOW M TOJOBHOM MO3T,
KOTOPBIE COCTOAT U3 ceporo u Oenoro BemiecTBa. Cepoe BEIECTBO CIIMHHOTO M TOJIOBHOTO MO3Ta
— 9TO CKOIUJICHHE HEPBHBIX KJIETOK BMECTE C OMMKaWIIMMHU Pa3BETBICHUSMH HUX OTPOCTKOB.
benoe BemecTBO — 3TO HEpBHBIE BOJOKHA, OTPOCTKH HEPBHBIX KIETOK, KOTOpPbIE HMEIOT
MHEJIMHOBYIO 000JI0YKY (OHA MpUIAET BOJOKHAM OCJIbIH IBET).

HepBHble BoJIOKHA BXOJAT B COCTaB MPOBOSIIMX MyTEH CIMHHOTO U TOJIOBHOTO MO3ra U
CBSI3BIBAIOT Pa3jMYHble HEPBHBIC LIEHTPHI MEXy c000i. B 3aBUCHMOCTH OT pojid B OpraHu3Me
HEpPBHYIO CHCTEMY YCJIOBHO JENsAT Ha JBE YacTM — COMAaTHYECKyl0 M BEreTaTUBHYIO
(aBTOHOMHYIO).

ComaTuueckasi HepBHas clcTeMa 00ecreyrBaeT UHHEPBAIUIO TJIaBHBIM 00pa30M OpPraHoB
Tena (COMBbI) — CKEJETHBIE MBIIIIbI, KOXKY U Jp. DTOT OTAE] HEPBHON CHUCTEMBI CBSI3bIBACT
OpraHu3M C BHEIIHEH cpeioii MU MOMOIIY OPraHOB YyBCTB, 00ECIIEYNBACT JBIKECHUE.

4. NnuiocTpaTHBHBIN MaTepUuaJ:

-Ipe3eHTalUs JIEKIIMOHHOTO MaTepuaa;

-TUIaKaThl 110 TEME 3aHSTHS;

-pa3aTouHbIi MaTepual (TaOIHIbl, CXeMbl, WITIOCTPALIUH).
S5.JIutepaTtypa npunoxenue Nel

6.KonTposabHbie BONpockl (00paTHasi CBSA3b):

1. OxapakrepusyiiTe OCHOBHBIE CTPYKTYPBI JIEMEHTOB HEPBHOM CUCTEMBI?
2. Yto Takoe pednexropHas ayra. Ee coctaBHble yacTu?

3. Pacckaxkute 0 ki1accuukalnum HepBHOW CUCTEMBI?

Jlexknms Ne3
1. Tema: MopdodyHKIIMOHANBHAS XapaKTEPUCTHUKA BETETATHBHOW HEPBHOW CUCTEMBI.
2. Heanb: U3yunts MOphHOoGYHKIIMOHATHHYIO XapaKTePUCTUKY BETe€TATUBHON HEPBHON CHCTEMBI.
3. Te3ucel JeKuun

BereratuBHas HepBHas CHUCTeMa WHHEPBHUPYET BHYTPEHHHE OPraHbl, COCY/IbI, KEIe3bl, B
TOM YHUCJI€ U DHJIOKPUHHBIC, TTIAAKYI0O MYCKYIaTypy, Peryiupyer oOMeHHbIE MIPOIIECCHl BO BCEX
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OopraHax M TKaHSX.

BereratuBHas HepBHas cucTeMa B CBOIO OYEpEIb JIENUTCA Ha MAapacUMIIATUYECKYIO U
CHMITATHYECKYIO YacTH, KOTOPbIE MMEIOT LIEHTPAIBHBINA U TepH(PEPHUECKII O TACIBI.

BereratuBHas (aBTOHOMHasi) HEpBHas CHCTEMa — 4YacTh HEPBHOM CHCTEMBI, KOTOpas
oOecrieunBaeT WHHEPBAIMIO BHYTPEHHHX OPTraHOB M CHUCTEM, JKelie3 BHYTPEHHEH CEKpeluH,
KPOBEHOCHBIX U JIMM(ATUYECKUX COCYIOB U JApyrux opraHoB. OHa Takke KOOPAUHUPYET
NeSITeIbHOCTh BCEX BHYTPEHHUX OPraHOB, PETYIHUPYET 0OMEHHbIE, TPO(UUYECKHE MPOLECCHl BO
BCEX OpraHax M 4acTsX Tejla 4eJoBeKa, MOJepKUBAET MOCTOSHCTBO BHYTpeHHeH cpeabl. Ilo
CBOEH (YHKIMM BereTaTUBHAs HEpBHas CHCTEMa HEMOJKOHTPOJbHA HAIEMy CO3HAHMIO, HO
Haxoautcs B nogunHeHuu 1{THC (cnuHHOrO MoO3ra, Mo3xeuka, runoraiamyca, 0a3aabHBIX SAep
KOHEYHOI'0 MO3Tra, KOpbl TOJOBHOro Mosra). [lo pacmonoxeHuro BereratnBHasi (aBTOHOMHAs)
HEpBHAs CCTEMA JISJIUTCS Ha IEHTPAIBHBIN U Mepu(epuIecKUid OT/IEIBL.

K yenmpanonomy omoeny otHocstcs: 1) HamcerMeHTapHbIC ICHTPBI, HaXOMIAIIMECS B
KOpe MOJIyIIapuil TOJOBHOTO Mo3ra (JJoOHasi U TEeMEHHas J0JH), B MOAKOPKOBBIX CTPYKTYpaXx,
MO3KEUKe M CTBOJIE MO3ra; 2) CerMEeHTapHbIe IIeHTphL: mapacummarudeckue sapa 1, VI, IX u X
nap 4YepemHbIX HEPBOB, KOTOPBIE JISKAT B MO3TOBOM CTBOJIE; 3) BEreTaTHBHOE (CHMITATUYECKOE)
S7IpO GOKOBOIO MPOMEKYTOUHOTO cT0J10a ciuHHOTrO Mo3ra, VI meitHoro, Bcex rpyaHbIX U IBYX
BepXHHUX MOSCHHYHBIX cerMeHTOB (Cvii, Thi—Ly crmuHHOrO MO3ra; 4) mapacuMnatHuecKue
IIEHTPHl CIIMHHOTO MO3ra, PacloJOKEHHBIE B cepoM BemiecTBe TpeX (Sii — Siv) KpecTIOBBIX
CETMEHTOB.

B nepugepuueckuii omoen Bxoasat: 1) mpaBblii ¥ JICBbIA CUMIIATHYECKUAN CTBOJI C y3JIaMH,
ME)KY3JIOBBIMH BETBSIMU M CUMITATHYCCKIMHU HEpBaMH; 2) BereTaTWBHbBIC (aBTOHOMHBIC) HEPBEI,
BETBH U BOJIOKHA, KOTOpbIe OepyT HAYallo OT TOJIOBHOTO M CIHHHOTO MO3ra; 3) BereTaTHBHbBIC
(aBTOHOMHBIE) OpraHHbIC CIUICTEHHS; 4) y3JIbl BEreTaTHMBHBIX (ABTOHOMHBIX) OpTraHHBIX
CIUICTCHUIT; 5) KOHEUHBIC y3JIbI MAPACUMITATHYCCKON YaCTH BEreTaTHBHON HEPBHOM CHCTEMBL

Beienenue BereTatuBHOM (aBTOHOMHOM) HEPBHOM CUCTEMbI 00YCIOBIEHO HEKOTOPBIMU
ee OCOOEHHOCTSMHM CTPOEHHUS U DPA3NIUUMAMU C COMAaTW4YecKod HepBHOM cucremoi. K Hum
OTHOCSTCS: 1) 04aroBOCTh PACHOJIOKEHHUS BET€TATHBHBIX sEP B CIIMHHOM H TOJIOBHOM MO3re; 2)
IIMPOKOE e¢ PacHpOCTPaHEHUE B OpraHu3me; 3) OTCYTCTBUE CTPOTOr0 CErMEHTAPHOIO CTPOCHHS,
4) HajaM4YMe MHOTOYMCICHHBIX Y3JIOB B COCTaBe MEpU(PEPUIECKON YacTH; 5) HaIMUME MECTHBIX
peQIeKTOpHBIX AYT 3a c4eT COOCTBEHHBIX ap(EpEeHTHBIX KIETOK, KOTOPbIE MEPEKII0YaroTCs B
y3llax W JeJalT IMOCJEJIHUE MECTHbIMU pe(IeKTOPHBIMU (MepU(EepHUUECKUMH) LEHTpaMu
uHHepBaluu opraHoB. [lepBbiMu 3(depeHTHBIMU HEHpOHAMM Ha IyTH OT CIHMHHOIO H
TOJIOBHOTO MO3ra K MHHEPBUPYEMOMY OpraHy SIBJISIFOTCS HEHPOHBI AJep LEHTPAIBbHOTO OT/eNa
BEreTaTUBHONM HEpBHON cucreMbl. OOpa3oBaHHBIE OTPOCTKAMHU 3ITHX HEHPOHOB, BOJIOKHA
Ha3bIBAIOTCSA IPENY3JI0BBIMHU (IIPEraHIIMOHAPHBIMU) BOJIOKHAMH, HOCKOJBKY OHHM HAYT U
3aKaHYMBAIOTCS CHUHAICAaMU Ha KJIETKaX y3JIOB MepudepruecKoi yacTu BereTaTMBHOM HEpPBHOM
CHCTEMBI.

V3161 nepugeprudeckoil yacTu BereTaTUBHON HEPBHOM CHCTEMbI COAEPIKAT Tea IPYrux
(o hexTOopHBIX) HEHPOHOB, KOTOpHIE HAXOAATCS HAa IMYTH K HWHHEPBUPYEMBIM OpraHam.
OTpOCTKM 3THUX BTOPBIX HEHPOHOB AS(PPEPEHTHOTO MyTH, KOTOpBIE MEpPelalT HMMIYJIbC OT
BEreTaTUBHBIX y3JI0B K pabouum oprasam, Ha3bIBAIOTCS M0CJIeY310BBIMU
(mOCTraHrIMOHapHBIMU) HEPBHBIMU BOJIOKHaMU. [Ipeay3noBbie BOJIOKHA MOKPHITHI MUEIMHOBOM
000JIOYKOM ¥  BBIXOJIT U3 TOJOBHOTO ¥ CIMHHOTO MO3ra B COCTaBe KOPEIIKOB
COOTBETCTBYIOIIMX HYEpENHbIX W CIMHHOMO3TOBBIX HEPBOB. B TOCIEYy3IOBBIX BOJOKHAX
MUEJINHOBas 000J0YKa OTCYTCTBYET; 3TH BOJIOKHA HECYT HMIYJIbC OT Y3JIOB K TJaaKoi
MYCKyJaType, jkKele3aM M TKaHsAM. BereraTuMBHbIE BOJIOKHA TOHBIIE, YE€M COMAaTHYECKHE, U
HEpPBHbIE UMIYIBCHI 110 HUM MEPEAAIOTCS C MEHbIIEH CKOPOCTBIO.
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Ha ocHoBanumn q)YHKHHOHaJII)HI)IX OTJIMYUM BETreTaTUBHAS HCpBHAsA CUCTEMaA ACIIMTCA Ha
ABC YaCTHU: CHUMIIATUYCCKYIO H I[apaCUMIIaTUYCCKYIO. Bausane stmx ABYX yacTed Ha
ACATCIIBHOCTE PA3JIMYHBIX OPraHOB OOBIYHO HOCHUT HpOTI/IBOHOJIO)KHBIf/'I XapakTep: €CJIM OaHa
CHUCTCMA OKa3bIBACT YCUIIMBAIOIICC ﬂeﬁCTBHG, TO Apyrasd — TOPMO3ALIHEC.

Binsinne cuMnaTH4ecKux M NapacuMNaTH4eCKHX HEPBOB
HA PYHKLHMH OPraHoB

Opraun Hepsras cucrema
CHMITaTHYeCcKast napacuMITaTHIecKas
1 2 3
3padok pacmupsier CY)KHMBAeT
XKenessl (kpome MOTOBBIX) 0CJIa0JIeT CEKPEIHIo YCUJIMBAET CEKPELIHIO
IToTtoBbIe KEIE3BI YCHJIMBAET CEKPEITUIO HE MHHEPBHUPYIOTCS
Cepmie y4alaeT u yCUINBAET yYpEeKaeT u 0CIadIIseT
cepaneOneHne cepaneOneHne
Heucuepuennas paccnalnser COKpaIaer
MyCKyJlaTypa  BHYTPEHHHUX
OpraHoB (6ponx0B,
KeNyJOUYHO-KHUIIEYHOTO
TpaKTa, MOYEBOTO ITY3BIPS)
Cocynpl (xpome CYXHBaeT HE UHHEPBUPYIOTCS
KOPOHAPHBIX)
KopoHnapHsie cocyabl pacuIipsieT CYXHBAeT
C¢unkTepsl YCUJIMBAET TOHYC paccnabiser

Kpome (pyHKIMOHATIBHBIX, CYIIECTBYET Psil MOP(HOJOrMUECKUX OTIMYUI CUMITATHYECKOM
Y [IapacHMaTUYeCKOW 4acTel BEreTaTUBHON HEPBHOU CUCTEMBI

OmMuaroTcss 3T CUCTEMBI M MEAMATOPaMU — BELIECTBAMH, OCYILECTBISIONIUMU
nepeaayy HEpBHOTO UMITyJIbCa B CHHArcax. Bee nperanrinonapHbie BOJIOKHA (CUMIaTHYECKUE U
[apacUMIIAaTUYECKUE) COJepKaT MeIuaTop aleTHIXOJUH WIM BeIlecTBa, aHaJOIMYHbIE eMy, U
Ha3bIBAIOTCA XOJIMHEPIrMYEeCKMMH BemlecTBaMu. [lapacuMmaruyeckue NOCTraHTIIMOHAPHBIE
BOJIOKHA TaKXe XoJmHeprudyeckue. CHMIATHYECKHE IOCTIAHIVIMOHAPHBIE BOJIOKHA COJEpKar
aJlp€HaJINH, HOPAApPEHAIMH WIM BELIECTBAa, 0 JIEHCTBUIO AHAJIOTMYHBIE HOPALPCHAIUHY U
Ha3bIBAIOTCS aJPEHEPrHUeCKUMH. DProTOKCHH OJOKHpYeT Mepefadyy HEpPBHOTO HMMITyJbca B
CHUHAIICaX CUMIIATUYECKON HEPBHOM CUCTEMBI, a aTPOIIUH — I1APACUMIIATHYECKOM.

CrpoeHne pedraeKTOpHONH BEreTaTUBHOW JyrW TakKXkKe OTIMYaeTcsl OT CTPOCHMS
peduexkTopHOH JAyrd CcHMIATHYECKOW YacTH HepBHOW cuctembl. B pediaexropHoil myre
BEreTaTUBHOMN 4acTH 3¢ depeHTHOE 3BEHO COCTOUT HE U3 OJTHOTO, a U3 ABYX HEHMPOHOB.

4. MiunlocTpaTuBHBINA MaTepua:

-IIpEe3eHTalUs JEKIIMOHHOTO MaTepuaa;

-TUIaKaThI 110 TEME 3aHSTHS;

-pa3aTovHbIi MaTepral (TabaULbl, CXEeMBbI, WTIOCTPALIH).
S.JIntepatypa npunoxenue Nel

6.KoHTpoIbHBIEC BONIPOCHI (00paTHAS CBA3b):
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1. Jlaiite oOmiyro XapakTepUCTHUKY BEreTaTHBHOW (aBTOHOMHOW) HEPBHOW CHCTEME U €€
COCTaBHBIM HacTsIM?
2. Pacckaxurte 0 CUMIIATUYECKOH YacTH BEreTaTUBHOW HEPBHOW CUCTEMBI?

Jlekmusa Ned

1. Tema: I'yMopanpHas peryasiuusi BereraTUBHBIX (yHKIUM. ['unoTtanamo-runodusapHas
cucrema. YactHas ¢puznonorus XKBC.

2. Hean: nath o0miee MNpeACTaBICHUE O TYMOPAJIbHOW PETYIALMH W HU3YYUTh OOIIYIO
¢uznonoruto KBC.

3. Te3ucsl Jekuun

VYnpasieHue mporueccamu, MPOUCXOSIIIUMU B OpraHU3Me, 00eCIeYnBaeTCsl HE TOJIBKO
HEpPBHOW CHCTEMOM, HO U ’KeJIe3aMu BHYTpEHHEH cekpeluu (3HIOKpHUHHON cuctemoit). K Hum
OTHOCSITCSI CIICTIHATIM3UPOBAHHBIC, TOTTOTpauIeckn pa3beIMHEHHBIE (Pa3HOTO MTPOUCXOKICHNU)
Kene3bl, KOTOPBIE HE HWMEIOT BBIBOJHBIX TPOTOKOB W BBIIEISIOT B KPOBb W JUMQY
BBIPAOOTaHHBIN UMH ceKpeT. [IpoyKThI eI TeTbHOCTH SHAO0KPUHHBIX KeJle3 — FOPMOHBIL.

TopmoHbl  SBASIOTCS  CWIIBHOACHCTBYIOIIMMH areHTaMH, TOSTOMY [UIS  ITOJTy4SHHS
cnenuduueckoro 3pdexra J0CTaTOUHO HEOOIBIIOr0 UX KoyindecTBa. OJHU TOPMOHBI YCKOPSIIOT
pocT u (opMUPOBaHHE OPraHOB U CUCTEM, JPYrH€ PErYIUPYIOT OOMEH BELIECTB, ONPEACISAIOT
MIOBEJICHUECKUE PEAKIIMU U T. 1. AHATOMHUYECKH 000COOIEHHbIE XKee3bl BHYTPEHHEeH CeKpeLuu
OKa3bIBAIOT BIMSHUE ApPYr Ha Jpyra. B cBs3uM ¢ TeM 4YTO 3TO BiMsIHUE OOECHEeYMBaCTCA
TOPMOHAaMH, JIOCTaBJICHHBIMU KPOBBIO K OpraHaM-MUILIEHSIM, IPUHITO TOBOPUTH O 2YMOPAIbHOLU
pe2ynAyuu 3TUX OPraHoB 10 NPUHIMILY 00paTHOH cBsA3M. B pe3ynpTare Takoi CBA3M collepixKaHUe
TOPMOHOB B KpPOBM IIOJJIEPKUBAETCSI HAa ONTUMAIBHOM JUIsl OpraHusMa ypoBHe. OJHAKO
U3BECTHO, YTO BCE IPOLIECCHI, MPOTEKAIOUINE B OpraHU3Me, HaXOAATCA IMOJ HOCTOSHHBIM
KOHTpOJIEM LEHTPaJbHOW HEpBHOM cucTeMbl. Takyro JBOMHYIO PEryislUI0 AeATelbHOCTU
OpPraHOB Ha3bIBAIOT HepeHOo-2yMopanbHou. VI3MeHeHne (yHKUMH jkene3 BHYTPEHHEH cexpenuu
BBI3bIBAET TsDKENble HApyLIeHWs M 3a00jeBaHMsS OpraHU3Ma, B TOM YHCIE M IICUXUYECKHE
paccTpoiicTBa.

B oprann3me dyenoBeka »ejie3bl BHYTPEHHEH CEKpeIMM paclioyiaratoTcsi CleAyoLIM
00pa3zoM: B 00J1aCTH TOJIOBHOTO MO3ra — rumnodu3 u 3mudu3; B 00JaCTH MU U TPYAHON KICTKH
— I[IUTOBUJHASA, NApPAIIMTOBHJHAs M BWJIOUKOBAas JKeJe3bl; B OpIOMIHOM MOJOCTH —
HOJDKENYA0YHAs KeJle3a U HaATIOYeYHUKH; B 00JIaCTH Ta3a — SUYHUKUA U CEMEHHMKH.

I'mnoous (hypophysis). Dto Heboublnas, OBajgbHON (GOPMBI JKejle€3a HAXOAUTCS B
rUnopu3apHOil SMKe TypelKoro ceaja KIMHOBMIHOW KOCTH, OTAEISAETCS OT IOJIOCTH 4Yeperna
OTPOCTKOM TBEpPJOH OO0OJOYKM TOJOBHOIO Mo3ra M oOpasyer nuadparmy cemia. Macca
runoduza y MmyxuuH cocraBisier okono 0,5 r, y skenuuH — 0,6 1, a y GEpeMEHHBIX MOXET
yBenuuuBathes 10 1 r. [lonepeunsiit pazmep runogpusza 10—17 mm, nepeanesagnuii — 5—15
MM, BepTHKaJIbHbIH — 5—10 MM. CHapyxu runodus HakpsIT Kancynoil. ['unopus coctout us3
[IepEeAHEH, CpeIHEN U 3aJHEN JOJIN.

IIpu momouM HEPBHBIX BOJOKOH M KPOBEHOCHBIX COCYIOB TMIIO(pH3 ()YHKLHOHAIBHO
CBSI3aH C TUIOTAJIaMyCOM MPOMEXKYTOUYHOTO MO3ra, KOTOPBIH perynupyer JesTelIbHOCTh
runogusa.

B rumoduze BelpabaThIBae€TCSI CEMb TOPMOHOB, 4YeTbIpe M3 HHUX BIHUSAIOT Ha
nepudepuyecke  SHIAOKPUHHBIE  JKEJe3bl W HA3bIBAIOTCA  MPOUHbLIMU — 2OPMOHAMU
(poTMKYIOCTUMYNUPYIOIIHH, JTIOTENHU3UPYIOIIUH, THPEOTPOIHBIH, aPeHOKOPTUKOTPOIHBIN),
TpU TOpMOHa — 3(p(PEKTOPHBIE, TOPMOH POCTA (COMATOTPOMHBIH), MPOJAKTHH (JIFOTEOTPOIHBIH
TOPMOH, MEJIaHOLUTOCTUMY-TUPYIOUIHI TOPMOH) — HEMOCPEICTBEHHO BIUSAIOT HA OpPraHbl U
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TKaHU-MHUIICHH.

IluroBuaHasn xese3a (glandula thyroidea). Dto HenmapHbIii opraH, pacroJiararouncs
B IepeaHeld 001acTH 1Ieu Ha YPOBHE TOPTaHU M BepxHero oTnena Tpaxeu. Cocrout usz [IpaBoii u
JIEBOM JI0JIM M mepemerka. Macca IMUTOBHUIHOM JKEJIE3bl Y B3POCIBIX COCTaBISET B CPEIHEM
okoso 20 r, momepeunsiii pazmep 50—60 MM, npomonpHBIA Kaxaod gomm — 50—80 mm,
BEPTUKAJIBHBIN pa3Mep meperielika oT 2 g0 2,5 cM, a ToimmHa ero paBHa 2—6 MM. Macca u
0o0BbeM JKese3bl y KEHIIUH Ooblle, yeM y Myx4uH. JKenesa umeer GpuOpo3HyI0 Karcyiny, oT
KOTOpO#l B TJIyOMHY TKaHU OTXOJAT COEAUHUTEIbHOTKAHHBIE IEPErOpPOJIKU — TpPaOeKyJIbl,
pazfensolre Keie3y Ha JOJIbKH, COCTOSALINE U3 (POJUIUKYIIOB.

BuyTtpy creHka (oJUIMKYJIOB BBICTJIAHA OSHUTEIHAIbHBIMU KIETKaMU KyOn4yecKoi
¢opmbl. BHyTpu mnosoctn (oJUIMKYyJda HAaXOTUTCS TyCTOE€ BEIIECTBO — KOJUIOUA, KOTOpOE
COJIEP)KUT THUPEOUAHbIE TOPMOHBI. JKene3sucTvil (OJTUKYISPHBIA SOUTENU  oOnagaer
M30UpaTeabHON CIMOCOOHOCTRIO K HAKOIUICHUIO Hoaa. B MIMTOBUIHON JKeje3e IMOoJ| BIUSHUEM
TUPEOTPOITHOTO TOpMOHa BbIpabaThiBatoTcst THpokcuH (T4) u tpunonruponus (T3). Kpome toro,
B IIMTOBUIHOM >Kejie3e BbIpaOaThIBACTCS THUPEOKAIBIIMTOHUH, KOTOPBIM CHI)KAET YpPOBEHBb
Kamplusi B NapadoJUIMKYISIpHON TKaHU. TpPUUOATUPOHUH CHHTE3UPYETCS B MEHbIIEM
KOJIMYECTBE, YeEM THPOKCHH, HO UMeEeT OOJIbLIYI0 aKTUBHOCTb.

DOHJIOKPUHHBIE JKeJle3bl W BBIJCIEMbIE UMU TOPMOHBI TECHO CBSI3aHbI C HEPBHOMU
CHUCTEMOM, 00pa3yroT OOIMI MHTETPAIMOHHBIN MEXaHU3M PETYISIIuU. Perynmupytoree BIusHUE
LEHTPATBbHOW HEPBHOW CHUCTEMbl Ha (U3HOJOTHUYECKYI0 AaKTUBHOCTh JKelie3 BHYTpPEHHEH
CEKpelMH OCYIIECTBIISETCS uepe3 runortanaMmyc. B cBoo ouepens rumotaiaMmyc CBs3aH 4epes
addepeHTHble MyTH C APYTMMHU OTAEIAaMU IIEHTPAJIbHONW HEPBHOM CHUCTEMBI (CO CIHHHBIM,
MPOJIOJITOBATEIM M CPEIHUM MO3TOM, TaJaMycoM, Oa3aJIbHBIMU TaHTIIMAMH, IOJSMH KOPbI
OOJBIIMX MOJYIIApUi U 1Ip.). biaarogaps 3TUM CBS3SIM B THIOTajJaMyc MOCTynaeT uHbopManus
CO BCEX OTJAEJIOB OpPraHu3Ma: CUTHAJBI OT AKCTEPO- U UHTEPOPELENITOPOB UAYT B LEHTPAIBHYIO
HEPBHYIO CUCTEMY Yepe3 TUIoTajJaMycC U MepeAaroTcsl SHIOKPUHHBIM OpraHam.

Takum 00pa3oM, HEMpPOCEKPETOPHBIE KIETKH rHIoTajgaMyca rnpeBpamaT apdepeHTHbIe
CTUMYJIBI B TYMOpaJIbHbIE (aKTOPBI C PU3UOIOTUUECKON aKTUBHOCTBIO (PUNUZUH2-2OPMOHDL, WU
aubepuHvl), KOTOpbIE CTUMYIUPYIOT CHHTE3 U BBICBOOOXKIEHHE TOPMOHOB rumnoguza. A
TOPMOHBI, TOPMO3SIIUME O3THU MPOLECCHl, HA3bIBAIOTCS UHSUOUPYIOWUMU 2OpMOHaAMYU (WU
(bakTopaMu) WM CMamuHamu.

l'unoranaMuyeckne pPUIU3UHT-TOPMOHBI BIHMSIOT Ha (QYHKIUIO KIETOK TUrodusa,
KOTOpbIe BbIpadaThIBalOT psiji ropMoHOB. [locienqnue B CBOIO odepeab BIMSIOT HAa CHHTE3 U
CEKpEeLMI0 TOPMOHOB Nepu(epruuecKrX IHAOKPUHHBIX jKele3, a TE y)Ke Ha OpraHbl WIW TKaHH-
MunieHu. Bce ypoBHU 3TO# CHCTEMBI B3aUMOJICHCTBUIN TECHO CBSI3aHBI MEXAY COO0H cucmemou
obpammuoti ceasu. Kpome Toro, U3BECTHO, YTO pa3HbIE TOPMOHBI OKA3bIBAIOT BO3ACUCTBUE U HA
¢bynkuun otaenos [IHC.

BaxHyto ponb B perymsiiuu (QyHKIOUM SHAOKPUHHBIX Kelle3 HUrparoT MeIUaToPbl
CUMIIaTUYECKUX U NMapaCUMIaTHYECKNX HEPBHBIX BOJIOKOH.

OnHaKko MMEIOTCS XKeJe3bl BHYTpEeHHeH cekpeluy (mapaliuTOBUIHAS, TOKEITYA0YHAS U
1p.), KOTOpBIE PETYIUPYIOTCS UHBIM MYTEM 3a CUeT BIMSHUS YPOBHS TOPMOHOB-aHTarOHUCTOB, a
TaK)Xe B pe3y/lbTaTe M3MEHEHHsI KOHLIEHTPAIMH TeX MeTa0O0JUTOB (BEIIECTB), YPOBEHb KOTOPHIX
peryaupyercss 3TUMH ropmoHamu. CyliecTByeT 4acTb T'OPMOHOB, BBIpaOOTaHHBIX B
runoTanamyce (aHTHAMYPETUYECKHH TOPMOH, OKCHUTOLMH), TOPMOHBI THMNO(pHU3a, KOTOpbIE
HEINOCPECTBEHHO BIUSIOT HA OpraHbl U TKAHU-MUILEHU.

Takum o00pa3zoM, peryasius jxeiae3 BHYTPEHHEH CeKpeluu B OpraHu3Me 4YeJOoBeKa
MpeJCcTaBiseT co00 CI0XKHYI0, CO MHOTUMH HEM3BECTHBIMU MPOLIECCAMU CHCTEMY.

4. MiuniocTpaTuBHBINA MaTepuan:
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-Ipe3eHTalus JEKIMOHHOTO MaTepuaa;
-TJTAKaThI TI0 TEME 3aHSTHS,

-pa3gaTouHbIi MaTepuan (Tabaulbl, CXeMBbI, WLTIOCTPAIIUN ).
5.JIutepaTtypa npuioxenue Nel

6.KonTposbHbIe BONPOCHI (00paTHasl CBA3b):

1.KakoBO MeXaHH3M THUIOTATAMO-TUIIO(U3ApHAS CHCTEMBI ?
2.KakoBo MexaHU3M KeJe3bl BHYTPEHHEH CUCTEMBI?

Jlekuusa NedS

1. Tema: Cucrema kpoBu. ['pymnibl KpOBH.

2. Heab: u3ydntb MOpPoPyHKINOHAIBHYIO XapaKTEPUCTUKY CUCTEMbI KPOBH.
3. Te3ucsl Jekuun

KpoBr m numda, a Taxke MEKTKaHEBasl >KUIKOCTh SIBISIOTCS BHYTPEHHEU Cpenou
opranuzMa. Kposeb HeceT TKaHSM IUTATEIbHBIC BEIIECTBA W KUCIOPOJ, YHAISEeT IMPOIYKTHI
oOMeHa ¥ VIJIGKUCIBIA Ta3, BbIpa0dATHIBACT AHTHUTENA, IEPEHOCHT TOPMOHBI, KOTOpBIC
PETYIIHPYIOT JCSITEILHOCTh PA3JIMYHBIX CHCTEM oOpraHu3Ma. HecMoTps Ha TO, 9TO KpPOBb
UPKYJIUPYET TI0 KPOBEHOCHBIM COCY/IaM W OTJIeNIeHa OT APYIMX TKaHEeW COCYIMCTON CTEHKOMH,
(OpMEHHBIC JJIEMEHThI, a TAaKKe BEIIeCTBA IUTA3MBI KPOBH MOTYT TIEPEXOJHUTH B
COEJIMHUTENIbHYIO TKaHb, KOTOPasl OKpYy)KaeT KPOBEHOCHbIE cocyaAbl. briaromaps 3ToMy KpoBb
o0ecrieunBaeT MOCTOSIHCTBO COCTaBa BHYTPEHHEN CpeJlbl OpraHu3Ma.

B 3aBucumMocTH OT XapakTepa TPaHCIOPTHPYEMBIX BEIIECTB PazlNYalOT CIEAYIOIne
OCHOBHbIE byHKIMH KPOBH: JIBIXaTeIbHYIO, BbIICTTUTEIIbHYIO, MUTATENIbHYIO,
rOMEOCTATHYECKYIO, PETYISITOPHYIO, 3aAIIUTHYIO U TEPMOPETYIATOPHYIO.

VY yenoBeka Macca KpoBH cocTtaiisieT 6—8 % macchl Tena ¥ B HOpMe MPUOJIM3UTETHHO
paBHa 4,5—5,0 1. B cocrosinnm nokost mupkyaupyer Bcero 40—50 % Bceit kpoBH, ocTaibHAs
4acTb HaXOJWUTCA B Jemno (MeuyeHb, Celie3eHKa, Koka). B MajoMm kpyre KpoBooOpaiieHus
coaepxutcs 20—25 % o6bema kpoBH, B OosbiioM kpyre — 75—85 % kpoBu. B aprepuanbhHoit
cucteme nupkyiupyetr 15—20 % kposu, B BeHo3HOM — 70—75 %, B kanuuisipax — 5—7 %.

KpoBb cocrout u3 xremounvix (popmennvix) snemenmos (45 %) u xKuakoil yactu —
naasmer (65 %). Ilocie BoimeneHUs (OPMEHHBIX DIEMEHTOB B IIa3Me  COJEPIKATCS
pacTBOpEHHBIE B BOJE COJIM, OEJIKH, YIIeBOAbl, OMOJIOTUYECKH aKTUBHBIE COCIMHEHUs, a TaKKe
YIJACKUCHBIN Ta3 U kucinopod. B minazme Haxomutes okosio 90 % Boxbl, /—8 % Oenka, 1,1 %
npyrux oprannyeckux BemecTB u 0,9 % HeopraHnuecknx KOMIIOHEHTOB.

Cwi6opomka Kposu He COACPKUT (HUOPUHOTEH, STUM OHA OTIUYAETCSA OT IJIa3Mbl U HE
cBepTbiBaeTcsi. ChIBOPOTKY TOTOBSIT M3 IUIa3Mbl KPOBU ITyTeM yAaneHus u3z Hee ¢pudpuna. Kposb
MOMEIAIT B LWIMHIPUYECKUN COCYJ, 4Yepe3 OINpeAesieHHOE BpeMs OHa CBEPTHIBAETCS U
MPEBPAIIAETCS] B CTYCTOK, U3 KOTOPOTO M3BJICKAIOT CBETJIO-XKENTYIO KUAKOCTb — CHIBOPOTKY
KpPOBH.

K popmeHHBIM 251eMeHTaM KPOBU OTHOCSITCS] SPUTPOIIMTHI, IEHKOIIUTH M TPOMOOIUTHIL.

Opumpoyumsi — KpacHbIe KPOBSIHBIE TEJbIIa ABOSKOBOTHYTON (OpPMBI. Y HUX HET sipa.
CpenHuii TuamMeTp SPUTPOIUTOB /—8 MKM, OH MPUOIUZUTEIHHO PAaBEH BHYTPEHHEMY TUAMETPY
KPOBEHOCHOTO Kamuiuisgpa. Popma »puTpolnTa TOBBIIIAET BO3MOXKHOCTH Ta3000MeHa,
crocoOcTByeT nu¢p@dy3un Tra3oB C MOBEPXHOCTH HAa BeCh O0BEM KIETKH. ODPUTPOIUTHI
OTIINYAIOTCS OOJBIION 3MAaCTHUYHOCTHIO. OHU JIETKO MPOXOJIAT MO KalujuIipaM, UMEIOIIUM BJIBOE
MEHBIINN IuameTp, 4eMm cama kierka. OOmas MOBEpPXHOCTh IUIONIAJAU BCEX SPHUTPOIUTOB
B3pOCJIOro YesioBeka cocTapnser okono 3800 M2, T. e; B 1500 pa3 npeBbllIaeT MOBEPXHOCTh TeNa.

B KpoBU MYKUMH cofepKuTcs okoso 5-10'%/1 spurponutos, B kpoBH keHIIUH — 4,5 *
O"n. Tlpu ycuneHHo#l (uU3WYECKOW Harpy3ke KOJHMYEeCTBO JPUTPOIMTOB B KPOBU MOMKET
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yBenuuuthcs 10 6-10'2/1. DT0 CBA3aHO ¢ MOCTYIIEHHEM B KPyr KpOBOOOpaIIeHHs
JNENOHUPOBAHHON KPOBH.

I'emornoOun coctouT u3 Oenka TIO0MHA M MPOCTETHYECKOM TPYIIbI I'eMa, KOTOpBIE
MIPUCOEIUHSIOTCS K YETHIPEM IMOJIMIENTHAHBIM LM IJIOOMHA M MPUAAIOT KPOBH KpPACHBIN
uBeT. B HopMe B kpoBu coaepxurcst okoio 140 r/n remornobuna: y myxuna — 135—155 r/m, y
xenmuH — 120—140 r/m.

YMeHbllIeHHe KOJIMYECTBA I'e€MOIVIOOMHA 3pUTPOLMTOB B KPOBU HA3bIBAECTCS aHeMuel.
Ona HaOmonaeTcsi NMpu KPOBOTEUYEHWH, MHTOKCUKALUU, Jeduuure BUTaMuHA Biz, (onmeBoit
KHUCIIOTBI U JIp.

Jletikoyumsl — Oenble KpoBsiHble Tenbla. 1lo pasmepam oHU 0o0JblIE SPUTPOLMTOB,
UMEIOT Sapo. [IpomoKUTENPHOCTh KU3HU JIEHKOIIMTOB — HECKOJbKO AHed. KosmuecTtBo
NeHKOIUTOB B KPOBH 4eloBeka B HopMme cocTapisieT 4—9-10%1 u xosne6iercs B TedeHHe CYTOK.
MeHnble BCero ux yrpoM HaToIlax.

Jlelikouurapuas popmyJia

Hetitpoduisl, %
JletikouuTsl, | D03uHO DU~ Bazo cer- Jlumponut | MoHOIUTHI,
10% b1, % b, majiou- MEHTO- I, % %
% IOHBIC | KOsIIEpHBIE saaep-
HBIC
4,0-9,0 1-4 0-0,5 0-1 2-5 55-68 25-30 6-8
Tpomboyumur (KpOBSHBIE IUIACTUHKH) — OeclBETHBIC chepudeckue Oe3bsiIepHbIe

Tedblla auaMeTpoM 2—5 MkM. OHM 00pa3syroTCs B KPYIHBIX KJICTKaX KOCTHOIO MO3ra —
MerakapuoruTax. [Ipoao/mKUTeIbHOCTD KU3HU TpoMOouTOB OT 5 1m0 11 nmHeit. OHM WrparoT
BAKHYIO POJb B CBEPTHIBAHMM KPOBU. 3HAYMUTEIbHAS WX YaCTh COXPAHSICTCA B CEJIC3CHKE,
MICYCHH, JICTKMX M 110 MEpe HEOOXOJMMOCTH TOCTyHmaeT B KpoBb. [Ipu MbImedHOH pabote,
NPUHATUY MHIIH, OEPEMEHHOCTH KOJIMYECTBO TPOMOOIIMTOB B KPOBH yBeIUYHMBacTCs. B Hopme
coJiepKaHnue TPOMOOITUTOB COCTABIIIET OKOJIO 250-10%/1.

I'pynnsl kpo6u — UMMYHOTCHETUYECKUE U MHIUBHUYAIbHbIC TIPU3HAKA KPOBHU, KOTOPBIC
OOBCIUHSIOT JIIOJICH MO CXOJCTBY OIPEICIICHHBIX AHTUICHOB — A22lIOMUHO2EHO8 — B
SPUTPOIIMTAX U HAXOSAIIMMCS B IJIa3Me KPOBH aHTUTENl — A2eiOMUHUHOS.

[To HaMMUMIO WK OTCYTCTBHIO B MEMOpaHaX JOHOPCKHX 3PUTPOIIMTOB CIEHUPUICCKUX
MYKOTIONICaXapuI0B — arryilOTUHOTEHOB A U B U B TU1a3Me KPOBH PELUNMEHTA arTIIOTHHHHOB
a M p ompeaensieTcs rpynna KpoBu

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

I'pynmsl kpoBu ATTIIOTUHOTEHBI B ATTIIOTUHUHBI B
SpUTpOLIUTAX CBIBOPOTKC
0(2) A o, B
A(ID) A B
B (11l B o
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H AB(IV) | A,B | — H

B cBsizu ¢ aTuMm paznuuarot uetbipe rpymmsl kposu: 0 (1), A (11), B (111) u AB (1V). Ilpu
COBMEILIEHUN CXOAHBIX arrJIOTUHOTEHOB 3PUTPOLMTOB C arrIlOTUHMHAMU IU1a3Mbl IPOUCXOUT
peakuusi arrIOTUHAUU (CKJIEUBAHUS) APUTPOLIUTOB, KOTOpas JEXKHUT B OCHOBE TIPYIIOBOM
HECOBMECTHMOCTH KPOBH. OTHM THOJOXEHHEM HEO0OXOAMMO pYKOBOJCTBOBATHCSA TIPHU
MepeMBaHNuU KPOBH.

4. NunrocTpaTuBHBINA MaTepua:

-Ipe3eHTalus JEKIIMOHHOTO MaTepuaa;

-TJIaKaThl 110 TEME 3aHSTHS;

-pa3aaTouHbIi MaTepuan (TabauIbl, CXEMBbI, WIITIOCTPAIUH ).
S.JIutepatypa npuioxenue Nel

6.KoHTpoJIbHBIE BONIPOCHI (00paTHAs CBA3b):

1. CocTaB 1 pU3NKO-XUMUYECKHE CBONCTBA KPOBH.

2. I'pynmsl KpOBH.

3. F'emotpancdysusi.

Jlekus Ne6

1. Tema: ®U3MOIOrMYECKHE CBOMCTBA cepIeUHOM MbIIIIBI. CepIeUHbIN UK.

2.10eapb: M3yunTh (pu3nOIOTHYECKHE CBOWCTBA M OCOOCHHOCTH CEPACYHOW MBIIILL M3yduTh
MOpGhODYHKITMOHATBHYIO XapaKTEPUCTUKY CEPJCYHOTO IHMKJIAa U UMETh 0Olee mpeacTaBlIeHUe
00 snekTpokapanorpadpuu.

3. Te3ucel JeKIIHA

K ocHOBHBIM 0COGEHHOCTSIM CEpJCYHOMN MBIIIIBI OTHOCSATCS aBTOMAaTHs, BO30YAUMOCTD,
IIPOBOJMMOCTh, COKPAaTUMOCTb, PEPPaKTEPHOCTb.

Asmomamus cepoya — CHOCOOHOCTh K PUTMHUYECKOMY COKpAIICHHUIO MHOKapjAa IOj]
BIIUSIHUEM UMITYJICOB, KOTOPBIE MOSIBIAIOTCS B CAMOM OpraHe.

B cocraB cepaeuHO MOMEpPeyHONOIOCATOM MBIIIEYHOM TKAaHU BXOJSAT THIHYHBIC
COKPATUTEIbHBIC MBIIIEYHbIE KIETKH — KApPOUOMUOYUMbL U ATUTTHUECKUE CePICUHbIC MUOYUMbL
(neticmexepst), (GOPMUPYIOIIME TMPOBOISAIIYIO CHUCTEMY Cepila, KoTopas obOecrednBacT
aBTOMATHU3M CEpPJICYHBIX COKpPAIEHUN W KOOPAWHAIUIO COKPATUTENbHOW (YHKIMH MHUOKapIa
MpeicepIuil W IKEeIyAo4uKoB cepaua. llepBbiil cHHYCHO-TIpENCEpaHBIN y3€l MPOBOISIIEH
CUCTEMBI SIBJIIETCS TJIABHBIM LIEHTPOM aBTOMAaTHU3Ma Cep/iia — MeHCMEeKepOM IEPBOTo MOPSIKaA.
Ot 3T0ro0 y31ma Bo30ykK/AeHUE paclpocTpaHseTcs Ha paboydre KIeTKU MUOKap/a Mpeaceparii U 1o
CHEIHATbHBIM  BHYTPUCEPACYHBIM MPOBOMISIIAM IydKaM JOCTUTaeT BTOPOro y3ma —
npeocepoOHO-2iCely00YK08020  (AMPUOBEHMPUKYIAPHO20),  KOTOPBIA ~ Takke  crocoOeH
TeHepUPOBATh UMITYJBCHL. DTOT Y3€Il SIBISIETCA MelcMeKepoM BTOporo mopsjaka. Bo3OyxneHnue
4yepe3 MpeacepaHO-KENyA0UKOBBINA y3el B HOPMAJIbHBIX YCIOBHUSIX BO3MOXKHO TOJBKO B OJHOM
HampaBlieHUU. PeTporpaaHoe npoBeeHne UMITYJIbCOB HEBO3MOKHO.

Tperuit ypoBeHb, KOTOPBIH OOecleYnBaeT PUTMUYHYIO JEATEIbHOCTh  Ceplla,
pacnonosxeH B myuke ['nca u BonokHax [lypkunsbe.

IleHTpbl aBTOMAaTHUKH, PpACIOJIOKEHHbIE B MPOBOJSIIEH CHUCTEME IKEIyI0YKOB,
HA3bIBAIOTCS TIEHICMEKEpaMU TPEThEro mopsijaka. B OOBIYHBIX YCIOBHSX YaCTOTY aKTHBHOCTHU
MHOKap/ia BCETo Cepiia B LEJIOM OMpeelsieT CUHYCHO-TIpeIcepAHbIi y3en. OH noauuHseT cede
BCE HIKeENexKalue oOpa3oBaHus MPOBOIAIICH CHUCTEMBI, HABSI3bIBAET CBOM PUTM.

HeobxomumbiM ycroBueM Ui obecriedeHust paboThl cepilia SBISETCS aHATOMHUYECKas
I[EJIOCTHOCTh €r0 MPOBOJAIIEH cucTeMbl. Eciiu B meiicMekepe mepBoro nopsiaka Bo30yIHUMOCThb
HE BO3HMKAET WM OJIOKUPYETCs ero mepezada, pojib BOAUTENS puTMa OepeT Ha cels mericMekep
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BTOpOro mopsiaka. Ecmu ke mepegada BO3OYyIMMOCTH K IKEIyJOYKaM HEBO3MOXKHA, OHH
HAYMHAIOT COKpAIAThCS B PHUTME IEHCMEKEepOB TpeTbero mopsaka. [lpu momepednoi Giokazne
MpECepaAnss U KEITyJOUYKHA COKPAIIAIOTCS KaXIblii B CBOEM PUTME, a MOBPEXKJICHHE BOIUTEICH
pUTMa IPUBOAUT K TTOJTHOM OCTaHOBKE CepALia.

Bozoyoumocms  cepoeunoii.  movluiybl BO3HUKACT TIOJ BIMSHHEM JJICKTPUYCCKUX,
XUMHYECKUAX, TEPMHUYCCKAX U JPYTHX pa3IpakKHUTENCH MBIIIBI Ccepala, KoTopas CIIocoOHa
MEPEXOJUTh B COCTOSIHUE BO30YXKICHHsA. B OCHOBE 3TOro SIBJICHUS JISKUT OTPHUIIATEIHHBIN
ANIEKTPUYECKHI MOTEHIMal B IEpBOHAYaIbHOM BO30yXAeHHOM yuacTke. Kak u B 000t
BO30yIMMO# TKaHH, MeMOpaHa pabouux KIETOK cepaia nojspuzoBana. CHapyXu OHa 3apsHKeHa
MIOJIOKUTEITFHO, @ BHYTPH OTPHUIATEIBHO. DTO COCTOSIHHE BO3HUKAET B PE3YNbTaTe pa3zHOM
konuentparmun Na“™ m K mo o0e cTopoHbl MeMOpaHbl, a TakkKe B pe3yabTaTe pasHoOi
MPOHUIIAEMOCTH MEMOpaHbl JUIsI ITHX HWOHOB. B cOCTOSHMM TOKOSI dYepe3 MeMOpaHy
KapJMOMHUOLMTOB He MPOHMKAIOT MOHBI Na’, a ToJbKO YacTMYHO MPOHMKAKOT HOHBI KT,
Benencreue nuddysun nonsl K, BHIXOAS M3 KIETKH, YBEINYHMBAIOT TOJOKHUTEIBHLINA 3aps] Ha
€€ TIOBEPXHOCTU. BHYTpeHHsIsI CTOpoHAa MEMOpaHbI MPU 3TOM CTAHOBHUTCS oTpulatenbHoi. [lon
BIIMSIHUEM  pas3JpaKUTENs 000 MpUpojasl B KieTky moctymaer Na'. B 31oT MoMeHT Ha
MMOBEPXHOCTA MEMOpaHbl BO3HHUKAET OTPHUIIATEIBHBIA 3JICKTPHUSCKUN 3apsi W pPa3BUBACTCS
peBepcHs MOTEHITHANA. AMIUTUTY/Ia TOTSHITHANIA JEHCTBUS I CePACIHBIX MBIIICYHBIX BOJIOKOH
coctaBisier okoso 100 MB u OGonee. Bo3HuKIME MOTEHIMAN ACTIOISPU3YET MEMOpPAHBI
COCETHUX KJIETOK, B HUX MOSIBISIOTCS COOCTBEHHBIE MOTEHLIMAbI JACUCTBUS — IPOUCXOAUT
pacrnpocTpaHeHue Bo30yKIeHuUs 0 KIeTKaM MUOKap/a.

[ToTenmman aeicTBUs KIETKH pabouero MUOKapaa BO MHOTO pa3 MPOJOJIKUTEIbHEE, YeEM
B CKEJIETHOM Mbline. Bo Bpems pa3BUTHs NMOTEHIMAala JEHCTBUS KJIeTKa HE BO30yXKIaeTcs Ha
ouepesiHble CTUMYJbl. JTa OCOOCHHOCTh BakHa i (YHKIIMHM CepAlla KaK OpraHa, Tak Kak
MHUOKapJl MOXET OTBEYATh TOJHKO OJHUM MOTEHIIMAIOM JCHCTBUS M OJIHUM COKpAallleHHEM Ha
MIOBTOPHBIE €ro pazapaxkeHus. Bee 3To co3maeT ycinoBust sl pUTMHYHOTO COKpAIeHUs OpraHa.

Takum 00pazoM MPOUCXOTUT PACIPOCTPaHEHHE BO30YXKIEHHUS B IEJIOM opraHe. ITOT
MpoLIeCC OJIMHAKOB B paboyeM MHOKapA€ U B BOJUTENAX puUTMa. BO3MOKHOCTH BBI3BATh
BO30YXKJCHHE Ceplla AJIEKTPUYECKUM TOKOM Halllla MPaKTUYeCKOe MPUMEHEHHE B MEIUIMHE.
[log  BAMSHMEM  DIIEKTPUYECKHX  HUMIIYJIbCOB,  HMCTOYHHUKOM  KOTOPBIX  SIBJISIFOTCS
AIIEKTPOCTUMYIIATOPBI, CEPIC HAUMHACT BO30OYKIAaTHCS M COKpallarbes B 3aaHHOM putMme. [Ipu
HAHECCHHUH OHIIEKTPUYECKUX pa3[Ipa)KeHUU HE3aBHUCHMO OT BEJIUYMHBI U CHIIBI DPa3JApakeHUS
paboTaroliee cepjie He OTBETUT, €CJIM 3TO pa3ipakeHue OyIeT HAHECEHO B MEePUOJ CHCTOJIBI,
YTO COOTBETCTBYET BPEMEHHU a0COIIOTHOro pedpakTopHOTO mepuofa. A B MEPUOM TUACTOIBI
cep/Ile OTBEYaeT HOBBIM BHEOYEPETHBIM COKpAIICHHMEM — 3KCTPACHCTOJION, MOCie KOTOPOM
BO3HMKAET MPOJOJKUTENIbHAS 1ay3a, Ha3bIBaeMasi KOMIIEHCATOPHOM.

IIposooumocms cepoeunou Muluiysbl 3aKIOYAeTCS B TOM, YTO BOJHBI BO30YKIEHUS
MPOXOJIAT MO €€ BOJOKHAM C HEOJMHAKOBOW CKOPOCThI0. Bo30OyxaeHHe Mo BOJOKHAM MBIIIII
npenacepauit pacrpoctpansercs co ckopoctbio 0,8—1,0 m/c, Mo BOJIOKHAM MBIIII] KETYI0YKOB
— 0,8—0,9 m/c, a no cneumanpHOU Tkauu cepana — 2,0—4,2 m/c. Tlo BoJOKHAM CKENEeTHOM
MBILIIIBI BO30YX/I€HNE pacnpocTpaHsercs co ckopoctsio 4,7—5,0 m/c.

Coxpamumocms cepOeuHol Mbluiybl UMEET CBOM OCOOCHHOCTH B pe3YNIbTaTe CTPOCHUS
oprana. IlepBbIMH COKpamIarOTCS MBIIIIBI MPEACEPANUNA, 3aT€M COCOYKOBBIE MBIl U
CyORHIOKapAMadbHBIA CIOW MBIIII] JKETyJOoukoB. Jlamee cokpailleHHe OXBaThIBaeT U
BHYTPEHHUI CJION >KEemyJ0YKOB, KOTOpOE OOECIeYyMBaeT TEM CaMbIM JBIKEHHUE KPOBU U3
MOJIOCTEH JKETYI0YKOB B A0PTY U JIETOYHBIH CTBOJL

W3MeHeHHsT COKpaTUTENLHOM CHIJIBI MBIIIIBI CEepAlla, BO3HHUKAIOIINE MEPUOJUYECKH,
OCYILIECTBISIOTCS MPU TMOMOIIU JIBYX MEXaHHU3MOB CAMOPETYJSINHU: TETePOMETPHYECKOTO U
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TOMEOMETPUYECKOTO.
B ocHOBe cemepomempuueckoeo mexanuszma JEKUT U3MEHEHHE HMCXOIHBIX Pa3MEpOB
JUTUHBI BOJIOKOH MHOKap/ia, KOTOPOE BO3SHHUKAET MPU M3MEHEHUH IPUTOKA BEHO3HOH KPOBU: YeM
CHJIbHEE CepJIle PacIIMpPEHO BO BpPEMS JMACTOJBI, TEM OHO CHJIbHEE COKPAIIAeTCs BO BpeMs
cuctonbl (3akoH ®panka— Crapmuara). OOBACHICTCS 3TOT 3aKOH CJICAYIOIIUM O0O0pa3oM.
CepneyHoe BOJIOKHO COCTOMT M3 JBYX 4YacTel: COKpAaTUTEJIbHOM M 3nactuyeckoil. Bo Bpems
BO30Y)KJICHHS TIEpBasi COKPAIIAETCs, a BTOPAsi pacTATHBAETCS B 3aBUCHIMOCTH OT Harpy3KH.

T'omeomempuueckuti mexanu3m OCHOBAH Ha HEMIOCPEJCTBEHHOM JIEHCTBUN OMOJIOTUYECKU
aKTUBHBIX BELECTB (TaKuX, KaK aJpeHalliH) Ha MeTab0JI13M MBIILIEYHBIX BOJOKOH, BHIPAOOTKY B
HUX DHEPru. AIpeHAIMH W HOPaJIpECHAIWH YBeNW4YMBaOT BXox Ca” B KIETKY B MOMEHT
pa3BUTHS MMOTEHIIMAIA ICHCTBHSI, BBI3BIBASI TEM CAMBIM YCUJICHHE CEPICUYHBIX COKPAICHHIA.

Pegppaxmepnocmv ~ cepoeunoti  mvluiyvl  XapaKTEPU3YEeTCs  PE3KUM  CHIDKCHHEM
BO30yZIMMOCTH TKaHM Ha TPOTSDKCHWH €€ aKTUBHOCTH. Pa3mmyaior aOCONIOTHBIA U
OTHOCUTENIbHBIM pedpakTopHbIi mepuoj. B  abcoiroTHOM peppakTOpHOM MEpHoJe, MpHU
HAaHECEHUH DIIEKTPUUECKUX pa3ApaKCHUH, CEpHAIle HE OTBETHT HAa HUX pa3IpaXCHHEM H
cokpamenueM. llepuon pedpakTepHOCTH TPOMOIKAECTCS CTOJIBKO, CKOJBKO MPOJIOIDKACTCS
cucrona. Bo BpeMs OTHOCHTEIBHOTO pEPpPaKTOPHOTO TepHOJa BO3OYIMMOCTH CEpIACUHOU
MBIIIIB TIOCTETIEHHO BO3BPAIIAETCs K MEPBOHAYAILHOMY YpPOBHIO. B 3TOT mepmon cepaeyHas
MBIIILIAa MOXET OTBETUTh Ha pa3fpaxuTelb COKpPAlIeHHWEM CHJIbHEE IOpPOTOBOTO.
OTHOCHUTENBHBIN PEPPAKTOPHBIN MMEeproa OOHAPYKMBAETCS BO BPEMS JUACTOJBI MIPEACEPANN U
xenmynoukoB cepana. Ilocne ¢da3pl OTHOCUTENBHONW pePpakTepHOCTH HACTYMHAaeT MepHOJ
MOBBIIIEHHOW BO30yIMMOCTH, KOTOPBIM IO BpPEMEHH COBMANaeT C JUACTOJIMYECKUM
paccnabiieHueM U XapakTepu3yeTcsl TeM, YTO MBIIILA Cep/Ia OTBEUAET BCIBIIIKON BO30YKICHUS
U Ha UMIYJIbChbl HEeOoNbIIONW cuibl. CepAle 370pOBOrO 4YEJIOBEKa COKPAIlaeTCsi PUTMHUYHO B
COCTOSIHMM TIOKOsI ¢ yacToToi 60—70 ynapoB B MUHYTY.

[lepron, KOTOpBIM BKIIOYAeT OJHO COKpallleHue M TMOocleaylollee pacciadiieHue,
COCTaBIISICT cepoeunsiti yuxi. Yacrtota cokpauieHuit Boiiie 90 ynapoB Ha3bIBaeTCsl TAXUKapAueH,
a Hmwke 60 — Opamukapaueit. [Ipu yactoTe cokpamenus cepamna /0 ymapoB B MUHYTY MOJIHBIN
IUKJI cepAeUHON aesaTenpHocTH npoaonkaercs 0,8—0,86 c.

CoxkpallieHre cepJIeuHOl MBIIIIIBI Ha3bIBAETCS CUCMOJION, PACCiIablieHne — Ouacmoioll.
Cepneunblii IMKJI MMEET TpU (a3bl: CUCTOJbI MPEICEPIui, CHUCTOJIBI KETyJ0UYKOB U OOILYIO
nay3y Hagamom kaxaoro LuKIIa CUUTACTCS cucmona npedcepouti, Tpoa0KUTEIHHOCT KOTOPOU
0,1—0,16 c¢. Bo BpeMs CHCTOJBI B MPEACEPAUSX IOBBIIIACTCS JaBJICHHE, YTO BEACT K
BBIOPAChIBAaHUIO KPOBU B kKenynoukd. [lociaenHue B 3TOT MOMEHT paccialiieHbl, CTBOPKHU
aTPUOBEHTPUKYIISIPHBIX KJIAIIaHOB CBHCAIOT W KPOBb CBOOOJHO MEPEXOAUT M3 Ipeacepauil B
KEITYIOUKH.

[locne oOKOHYaHUS CHCTOJNBI MPEACEPAN HAYUHACTCS  CUCMONA  HCENYOOUKO8
npoaospkuTeabHocThio 0,3 ¢. Bo BpeMsi CHUCTOIBI JKETyI0UKOB MpeJcepAns YK€ pacciallieHbl.
Kak n npeacepaus, 06a xeny0uka — MpaBblil U JEBbIH — COKpAIAOTCsl OJHOBPEMEHHO.

Cucrona >KelylOYKOB HAUMHAETCd C COKpALIeHMH WX BOJIOKOH, BO3HHUKIIETO B
pe3ysbTaTe pacnpoCTpaHEHUs! BO30yXAEHUS 110 MUOKapay. DTOT MepHo] KOpoTKuil. B naHHbIM
MOMEHT JaBJICHME B IOJIOCTAX JKETYyIOYKOB elie He MoBblmaercd. OHO HauyMHAeT pe3Ko
BO3pacTaTh, KOrJa BO30YJMMOCTBIO OXBAThIBAIOTCS BCE BOJIOKHA, M JIOCTUTAE€T B JIEBOM
npeacepaun 7/0—90 mm pr. cT., a B mpaBoM — 15—20 MM prt. cT. B pe3ynbraTe MOBBIIEHHS
BHYTPHKEITYIOYKOBOTO JABJICHHs aTPUOBEHTPUKYJISIPHBIE KIIamaHbl OBICTPO 3aKphIiBalOTCA. B
TOT MOMEHT NOJYJIYHHbIE KJarnaHbl TOXE elle 3aKpbIThl U IOJIOCTh JKEIyJ0YKa OCTAaeTcCs
3aMKHYTOH; 00bEM KpPOBHU B HEM IOCTOSIHHBIM. B0o30yxaeHue MBIIIEYHBIX BOJOKOH MHUOKapAa
MPUBOJUT K BO3PACTAHMIO JAaBIIEHUS KPOBH B JKEMyJOUYKAX U YBEIUUYCHHUIO B HUX HAIMPSHKCHMUS.
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[losBnenue cepaeyHoro Toiauka BV JIEBOM MexpeOepbe OOYCIOBICHO TEM, 4YTO MpuU
TIOBBIIICHUH HATPSHKEHNUS MHOKap/ia JEBBIN KeTyI0ueK (Cepama) MpUHIMAET OKPYTIYIo GopMy
Y TIPOM3BOIUT yJap O BHYTPEHHIOIO MTOBEPXHOCTh IPYIHOM KIETKH.

Ecin naBneHune KpoBH B KENyJOUYKaX MPEBHIIACT JTABICHHE B A0OPTE€ U JIETOYHOM
apTepuu, TONYITYHHBIC KIAMaHbl OTKPBIBAIOTCSA, WX CTBOPKH MPHKUMAIOTCS K BHYTPCHHHUM
CTeHKaM U Hactymnaet nepuoo usenanus (0,25 ¢). B Hayane neprosa n3rHaHus AaBJiCHUEC KPOBH B
TIOJIOCTH JKEITYIOYKOB TPOJIOJDKACT YBEIMYMBATHCSA M nocturaer npumepHo 130 Mm prt. cT. B
JeBOM W 25 MM pT. CT. B mpaBoM. B pesynbpTare 3TOro KpoBb OBICTPO BBITEKAET B AOPTY H
JIETOYHBIN CTBOJI, 00BEM JKEIIYJ0YKOB OBICTPO YMEHBIIAETCS. DTO aza ObICmpo2o U3eHAHUAL.
[Tocnme OTKpBITHS TMOJYIYHHBIX KIIAllaHOB BBHIOPOC KPOBHM W3 MOJOCTH CEpALla 3aMEeIseTCs,
COKpaIlleHuE MUOKap/a >KeJyJOUYKOB OclladeBaeT U HacTymaer ¢hasa meonenno2o uzeHanus. C
MaJICHUEM JIaBJICHUS TOJMYIIYHHBIE KJIAllaHbl 3aKPBIBAIOTCS, 3aTPYIHSISI OOpaTHBIN TOK KPOBH U3
AOPTHI U JICTOYHOM apTepuu, MHOKap]I KEITyT0OYKOB HAauWHAET paccinalnsarbes. CHOBaA HacTymaeT
KOPOTKHI TIepHoja, BO BpeMs KOTOPOTO €Ile 3aKpBIThl KJIANaHbl aoOpThl UM HE OTKPBITHI
aTPUOBEHTPUKYIsIpHBIe. Ecin ke naBieHue B Kemydodkax OyleT HEMHOTO MEHBIIE, YeM B
MPENCepAnsIX, TOTAa PACKPBIBAIOTCS aTPHOBEHTPUKYJSIPHBIC KIAMaHbl M TPOWCXOJHT
HATIOJJHEHHE KPOBBIO KEIyJOYKOB, KOTOpas CHOBa OyJeT BHIOPOIIEHA B OYEPEIHOM IHKIE, U
HACTyIaeT JMacTojia BCero cepana. Jluacrosa TpPOAODKAETCS [0 OYEPETHOW CHCTOJIBI
npeacepauii. Ota (hasa HassiBaeTcs oowei naysoi (0,4 ¢). 3aTeM UK CepACUHOM ACATETbHOCTH
MTOBTOPSIETCSI.

QJEKTPHYECKHAE SBJEHUA B CEPALUE. JJEKTPOKAPJIUOTPAMMA. IlosBienue
AIIEKTPUYECKUX TMOTEHLHAJIOB B CEPACYHOM MBIIIIE CBSI3aHO C JBMKEHHEM HOHOB 4epe3
KJIETOUHYI0 MeMOpaHy. OCHOBHYIO POJIb IIPU 3TOM UIPAIOT KaTHOHBI HATPUS U Kanus. M3BecTHO,
YTO BHYTPH KJIETKM KaJlus 3HAUYUTEIbHO OOJbIIe, YeM B OKOJOKIETOYHOW KUAKOCTH,
KOHILIEHTpAllMs ~ BHYTPUKJIETOYHOTO  HATpPHUs, HA000pPOT, 3HAUYMTEIHHO MEHbIIE, YeM
OKOJIOKJIETOYHOTO. B cOCTOsSIHMM TOKOS HapyXHasi MOBEPXHOCTh KIETKM MHOKapAa HMeeT
MOJIOKUTETIBHBIA 3apsAll B pe3y/lbTare MepeBeca KaTHOHOB HATPUsS; BHYTPEHHSSI NOBEPXHOCTD
KJIETOYHOM MeMOpaHbl MMEET OTPHILATEIbHBIA 3apsii B CBSI3M C MEPEBECOM BHYTPU KIIETKU
aanoHoB (C1°, HCO73 u np.). B aTuX ycrmoBusix KieTka noJisipu3oBaHa. [1o1 BIUssHIEM BHEITHETO
AIIEKTPUYECKOT0 HMITyJbCa KIIETOYHas MeMOpaHa CTAHOBUTCS IMPOHUIAEMOM IJii KaTHOHOB
HATpUsl, KOTOpbIE HAIPABIAIOTCS BHYTPh KJETKH, M MEPEHOCUT TyAa CBOW MOJOKUTEIbHbBIN
3apsa. HapyxHas MOBepXHOCTh JAHHOTO y4acTKa KIETKU MPUOOpeTaeT OTpULlaTeIbHbBIN 3apsi B
CBS3M C IEpPEBECOM TaM AaHHMOHOB. DTOT MPOIECC HA3BIBACTCS OenoisApuzayueli M CBSI3aH C
noteHnuanoM aeiictBus  (puc. 99). Ckopo Bcs HapyKHas IOBEPXHOCTh KIECTKH CHOBa
MpUOOpeTaeT OTPULIATETIbHBIA 3apsii, a BHYTPEHHSAS — IOJIOKUTEIbHBIA. TakuMm oOpazowm,
MIPOUCXOTUT obpamuas noaapuzayus. Ecau BBIXOA Kallusg U3 KJIETKH MPEBBIIIAET NOCTYIJICHNE
HaTpUs B KIETKY, TOTJa HapyXHas MOBEPXHOCTh MEMOpaHbl CHOBA MOCTENEHHO MpHOOpeTaeT
MOJIOKUTETBHBIA  3apsii, a BHYTPEHHAS — OTpPUILIATENIbHBIA. DTOT TMPOIECC Ha3bIBaeTCsA
penonapuzayuel. BplenepeyncieHHbIE MPOLECChl TPOUCXOIAT BO BpeMs cucToibl. Eciau Bes
Hapy)XHasl TOBEPXHOCTh CHOBa MPHOOpPETaeT TMOJOKHUTENbHBIA 3apsii, a BHYTPEHHAI —
OTPHUILIATENIbHBIA, TO 3TO COOTBETCTBYET JuacTosie. Bo Bpems IUacTosibl IMPOUCXOIST
MIOCTETIeHHbIE 0OpaTHBIC JBHKCHUS MOHOB KAl W HATPHS, KOTOPhIE MO BIUSIOT Ha 3apsi
KJIETKH, TOCKOJIbKY HWOHBI HATpHUsl BBIXOIAT W3 KIETKH, a HMOHBI Kanus BXOISAT B Hee
OJIHOBPEMEHHO. DTH MPOLIECCHl YPaBHOBEIINBAIOT IPYT ApYra.

BrlieHa3zBanHble  TPOIECCHl OTHOCATCA K BO30YXKJIEHHIO €IMHUYHOTO MBILIIEYHOTO
BOJIOKHA MHOKapJa. BO3HHKHYB IpH JAeNOJSpU3ALlMU, HMITYJIbC BBI3BIBACT BO30YXKIAECHUE
COCEJIHUX Y4aCTKOB MHOKap/a, KOTOPOE MOCTENEHHO OXBAaThHIBAET BECh MHUOKApP/I, U Pa3BUBACTCS
[0 THUMY LENHOW peakuuu. Bo3OyxaeHue cepjala HauMHAETCS B CHHYCHOM Yy3ie. 3aTeM OT



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTYCTIK KazakcTaH MeauumMHa akagemuscol» AK AQ «IOxHo-Ka3zaxcTaHCKasg MeaAUUMHCKAS aKkafemMust»
Kadenpa mopdoduznonorun 42/11
JIeKIIMOHHBII KOMILIEKC 19crp. us3 47

CHHYCHOTO y3JIa TPOLIeCC BO30YXKIACHHUS PAacCHpOCTPAHACTCS Ha MPEACEPIUs MO MpeAcepIHbIM
npoBomsammM  mytsiM. OT  mpeacepauii OHO HWAET K aTPUOBEHTPUKYISIPHOMY Y31y, TJe
MIPOUCXOIUT 33JeP)KKa HMMITYJIbca B CBSI3M C €ro 0ojiee MENJICHHBIM IPOBEJACHUEM B 3TOM
ygactke. OOOTHYB aTpHOBEHTPUKYISPHOE COCAMHCHHE, BO30YKICHUE IEPEXOJMT Ha CTBOJ
nyuka ['mca, a 3areM Ha €ro pa3BETBICHHE — Ha MPaByl0 U JiIeByHO HOXKW. [locinennue
00pa3yroT ceTh BOJIOKOH [IypKuHE, KOTOPBIE IMPOKO aHACTOMO3UPYIOT JIPYT C IPYTOM.

Onexmpoxkapouoepamma  (OKI)  mpexacraBiser  coO0M  3amUCh  CyMMapHOTO
AJIEKTPUIECKOTO TIOTEHITHANIA, TIOSIBUBIICTOCS MPU BO30YKICHUN MHOKECTBA MHOKAPIUATbHBIX
KIIETOK, @ METOJ1 MCCJIEIOBAHMSI Ha3bIBACTCS 91eKMpOoKapouozpaguel.

Jna peructpamuu OKI' y yenoBeka NPUMEHSIOT TPU CTaHJIAPTHBIX OUIOJISIPHBIX
OTBEJCHUS — PACIIOJIOKEHHUE DJIEKTPOJOB Ha MoBepxHOCTH Tena. IlepBoe oTBeneHne — Ha
[IPaBOM M JIEBOM pyKax, BTOPOE — Ha MPABOM PYKE W JIEBOW HOTE, TPEThE — HA JIEBOM PYyKE H
neBoit Hore. Kpome cTaHIapTHBIX OTBEICHUH, TIPUMEHSIOT OTBEICHUS OT JIPYTHX TOYEK IPYIHON
KJICTKH B OOJIAaCTH pACIONIOKEHUS CEpJIla, a TakKe OJJHOIOIIOCHBIC, WM YHHIOJSPHEIE,
OTBEJICHUSL.

TunoBas OKI' d4enmoBeka COCTOMT W3 MATA TOJOKUTENBHBIX W OTPUIATEIBHBIX
KoJieOaHUN — 3)0y06, COOTBETCTBYIOIIMX MUKy CepAeyHOM nesTenpbHOCTH. X 0003Ha4aroT
naruHckumu OykBamu P, Q, R, S, T, a rpymubie otBeneHus (nepukapauanbubie) - V (Vi, V2 V3,
V4, Vs, Ve). Tpu 3y6ma (P, R, T) nanpasiensl BBepx (MOJI0KHUTEIbHBIE 3yO11bl), a ABa (Q, S) —
BHU3 (oTpumarenbHbie 3yOubl). 3yOerr P oTpakaer mepuoa BO3OYXKIEHHS NpEICEpaAHi,
npoaospkutenbHocTh ero paBHa 0,08—0,1 c. Cerment P - Q cOOTBETCTBYEeT MpPOBEACHHUIO
BO3OYXKICHHSI 4epe3 MpeACcepAHO-KEITyA0UKOBBIA y3en K keiaynoukam. OH mpojosmkaercs
0,12—0,20 c. 3ybenr Q oTpaskaeT IEMOISPHU3ALUI0 MEKKEITYI0UYKOBOU meperopoaku. 3yoderr R
— cambriii Beicokuid B OKI', oH pencraBisieT co00# ASTOIIpU3aINIO BEPXYIITKA CEpIIia, 3aJHECH
u OOKOBOM CTEHOK XelyJoukoB. 3yOen S oTpakaeT oxBaT BO30YXKJACHHEM OCHOBaHUS
xKenynoukoB, 3yoen T — mporiece ObIcTpoli penossipu3anuu keaynoukoB. Kommeke QRS
COBIIQJIAET ¢ pemnossipu3aiueit npeacepauii. Ero npoaomxkutenbrocth cocrasmser 0,06—0,1 c.
Kommiekc QRST o0ycnoBieH MosBICHHMEM W pacHpOCTpaHEHHWEM BO30YXKICHHUS B MHOKapIe
KEIYIOYKOB,  IOATOMY  €ro  Ha3blBalOT  JKEIYJOYKO-BBIM  KOMIUIekcoMm.  OOmas
npoaospkuTenbHOCTh  QRST  mpuOmmsutensHo paBHa 0,36 c. YcnoBHas JMHMS, KOTOpas
coenuusier nBe Touku OKI' ¢ Haubonblieil pa3HOCTbIO MOTEHIMAIOB, HA3bIBAETCS
AIIEKTPUYECKOM OCBIO CepIIIa.

OnexTpokapauorpadus B AMAarHOCTUKE 3a00JieBaHUIl cepiala JaeT BO3MOXKHOCTh
JIeTajbHO MCCIIE0BAaTh U3MEHEHUS CEPJICUHOT0 PUTMa, BOSHUKHOBEHHE JIOTIOJTHUTEIHLHOTO 04ara
BO3OYXKICHHS TPH MOSBICHUH SKCTPACHCTOJI, HAPYIICHHE IPOBOJUMOCTU BO30YKIEHHUS IO
MIPOBOJIAIIEH CUCTEME Cep/lla, UIIEMUIO, MH(APKT MHOKapAa.

4. NumocTpaTUBHBIN MaTepUaJ:

-Tpe3eHTallus JEKIHOHHOTO MaTepraa;

-TJIaKaThl 0 TEME 3aHSTHS,

-pa3aToOuHBIM MaTepuan (TaOIuIIbl, CXeMbl, WITIOCTPaIIN ).
S.JIntepatypa npunoxenue Nel

6.KonTposbHbie Bonpockl (00paTHasi CBSA3b):

1. HazoBuTe CTpyKTYpHO-(DYHKIIMOHAEHBIE OCOOCHHOCTH MBIIIIEYHOM TKaHU cepia’?
2. I'paHuIs! cep/iia ¥ ero MPOeKINN Ha TPYIHYIO KIeTKy?

3. HazoBuTe 0COOEHHOCTH CTPOCHUS Kamep cepia?

4. Yro BbI 3HaETE O MPOBOJAILEH cucTeMe cepaia?

5. Pacckaxute 0 (PM3HOTOTHUECKUX CBOMCTBAX CEPACYHOM MBIIIIIHI?
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Jlekmus Ne7/

1. Tema: [TapameTpsl reMOTMHAMHKH.

2. Heab: M3y4nTh OCHOBHBIE IPOIIECCHI TEMOIMHAMUKH U JaTh XapaKTEPUCTUKY UCCIICIOBAHUSIM
apTepUANBHOTO JIABJICHUS U MTYJbCa.

3. Te3ucsl Jekuun

JIBIDKEHUE KpPOBU TIO CEpIAEYHO-COCYIUCTON CHCTEME OIpPENeNsIeTcsl IpOoIeccaMu
TeMOJMHAMHUKH, KOTOPBIE OTPAXKAIOT (PU3MUYECKHE SBICHUS IBWKCHHUS KUIKOCTH B 3aMKHYTHIX
cocymax. I'emonmHammka ompezaensieTcs OByMs (akTopaMu: IaBlIeHHEM Ha JKHIKOCTh U
COIIPOTHUBIIEHUEM, UCIIBITHIBAEMBIM TIPH TPEHUHU O CTEHKU COCYJI0B M BUXPEBBIX JBMKCHHSX.

Cusiolt, oOpa3yrorieil JaBieHHE B COCYIAUCTON CHUCTEME, SIBISETCS cepale. Y B3pOCIoro
YeJIOBEeKa B COCYIHMCTYIO CHCTEMY IIPU KaXXI0M COKpallleHu! cepana BeiopaceiBaeTcst 60—70 Mo
KpoBU (cucTonnyeckuii 00beM) uian 4—>5 j1/MuH (MUHYTHBIM 00beM). Cuma, IBHXKYIIast KPOBb,
— Pa3HOCTh [aBJICHWH, BO3HHUKAIOIIAs B Hadalle W B KOHIE TPYOKH. JIBWIKEHHE KPOBH TIO
COCYIUCTON CHUCTEME HOCHT JIAMHHAPHBIN Xapaktep (ABMKEHHE KPOBU OTICIBHBIMHU CIIOSMHU
napajuieTbHO ocu cocyna). IIpu 3ToM CIo#l, MpuiIerarofii K CTEHKE COCy/a, MPaKTUYECKH
OCTaeTCs] HEMOIBM>KHBIM, I10 CJIOK0 CKOJIB3UT BTOPOM, IO BTOPOMY — TPETHUH U T. 1. POpMEHHbIE
AIIEMEHTHI KPOBHU COCTABIISIOT IIEHTPAIBHBIN OCEBOI MOTOK; TTa3Ma JABIKETCS OJIMKE K CTCHKAM.
W3BecTHO, YTO YeM MEHBIIE JAUAMETP COCyaa, TeM OJIMKE pacloiaraloTcs IEHTPaIbHbBIE CIIOH
KPOBM K CTEHKaM M TeM O0JIblIIE TOPMOKEHHE. DTO 03HAYAET, YTO B MEJIKHX COCYlaxX CKOPOCTb
KpOBOTOKa HIXE, YeM B KPYIHBIX. Tak, B aopTe oHa cocraBiser S50 cm/c, B aprepusx — 30, B
kamuipax — 0,5—1,0, Benax — 5—14, B nmonoit Bene — 20 cm/c.

Kpome namMuHapHOro, B COCYAUCTOH CHUCTEME CYIIECTBYET TypOYJIEHTHOE JaBJIEHUE C
XapaKTepHBIM 3aBUXpEeHHEM KpoBU. Ee yacTHIbl ABUXKYTCS HE TOJIBKO HapaJuleIbHO OCU COCY/a,
HO M NEpPHEHAUKYJSpHO eil. OCHOBHAas KMHETWYecKas SHEeprus, HeoOXxoaumas AJs ABMKEHHS
KpPOBH, J1aeTcs CepAlleM BO BpeMs cucToJibl. OJHAa 4acTh SHEPruM UAET Ha NPOTaJIKUBAHUE
KPOBH, JIpyras — IMPEBPaIIAeTCs B NOTEHIMAIbHYIO, KOTOpas Heo0X0AuMa JUlsl PaCTSHKEHUS BO
BpEMsI CUCTOJIbI CTEHOK Aa0pPThl, KPYIHBIX U CPEJHHUX COCYIOB. Bo Bpems nuactoiibl sHeprus
CTEHOK a0pThl U COCYJOB MEPEXOAUT B KHHETHYECKYIO, CIIOCOOCTBYSI IBMKEHMIO KPOBM IO
cocyJiaM.

Cocyzpl CIIOCOOHBI TakKe AaKTMBHO pearupoBaTb Ha M3MEHEHUS B HHUX KpPOBSHOIO
nasieHus. [Ipy MOBBILICHUM JaBJIEHUS TJIaJKWE MBIl CTEHOK COKPAIIAOTCA U AUAMETP
cocy10B yMeHbInaeTcs. Takum oOpa3zoMm, MyabCUPYIOIUN TOK KpPOBH, O1arogapss 0COOEHHOCTAM
aopThl U KPYIHBIX COCY/OB, BBIPABHUBAETCSI U CTAHOBUTCS OTHOCUTEIHHO OecrpepbIiBHBIM. B
HOpPME OTTOK KPOBM OT CEp/illa COOTBETCTBYET €€ IMPUTOKY. DTO O3HAYaeT, YTO 0OBEM KPOBH,
IPOTEKAIOIIUN 3a €JUHUILY BPEMEHH 4epe3 BCH apTepUalbHYI0 U BCIO BEHO3HYIO CUCTEMBI
00JIBILIOrO ¥ MAJIOr0 KPYroB KpOBOOOpAILEH!s!, OIMHAKOB.

CkopocTb KPOBOTOKA B COCYAUCTOM PYyCIIe pa3Has U 3aBUCUT OT OOLIEH cyMMBbI IIOLIa U
IIPOCBETOB COCY/IOB 3TOr0 KaiuOpa Ha JAHHOM ydacTke Tena. HauMeHsblee ceueHue y aopThl, a
CKOpOCTh JIBIDKEHUSI KpOBM B Hell camas Oosbinas — 50—70 cm/c. Hanbosbieit cymmapHoii
IUIOIIAJbI0 TIOMEPEYHOTo ceueHus obmanatoT kanmuisipel — B 800 pa3 Gosblile, YeM y aopThl.
CoOTBETCTBEHHO U CKOPOCTh KpoBU B HUX okoJio 0,05 cm/c. B aprepusix ona cocrasnser 20—40
cm/c, B aprepuo-nax — 0,5 cm/c.

VYpoBeHb apmepuanvro2o Oasnenus COCTOUT M3 TPeX IJIaBHBIX (aKTOPOB, TAKUX, Kak
HarHeTamoInas cuwia cepiua, MepudepruuecKoe COMPOTUBIEHUE COCYHOB, 00bEM M BS3KOCTb
kpoBH. OJIHaKO TJIaBHBIM M3 HUX sBiIseTCs padorta cepaua. [Ipu kaxmoil cuctosie u aquacroie B
apTepusx KpOBsiHOE JaBiieHHe KoseOnetcs. IlogbeM ero BO BpeMsi CHUCTOJIBI XapaKTepH3yeTcs
KaK CHCTOJIMYECKOe (MakcHUMaibHOE) nAaBieHue. [lageHue JaBieHUS BO BpeMs JAHUACTOJIbBI
COOTBETCTBYET [HACTOJIMYECKOMY (MHHUMAaJIbHOMY) JaBieHuio. Ero BemuunMHa 3aBHCHUT
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TJIABHBIM 00pa3oM OT Mepu(epruuecKoro COMPOTHBICHUS KPOBOTOKY M HYaCTOTHI CEpACYHBIX
COKpamieHuil. PasHHIly MEXIy CHCTOJMYECKHM W JIHACTOJMYECKUM [aBJICHHUEM HAa3bIBAIOT
ny1bCO8bIM OABNEHUEM.

[loBbllIeHNME apTEepHAIbHOTO JABJIICHUS 110 CPAaBHEHHIO C HOPMOW Ha3bIBaCTCA
apmepuanvHou eunepmensueti, TOHWKEHUE — apmepuaibHOU UNOmeH3Uel.

Ilepughepuuecrkoe conpomueienue — 3TO BTOPOH (aKTOp, KOTOPBIA OMpEAEIsIeT
JABJICHUE U 3aBUCUT OT AMAMETPA MEJIKUX apTepuil U apTepuo. V3meHneHnue npocsera aprepui
BEJIET COOTBETCTBEHHO K TIOBBIIICHHIO CHCTOJMYECKOTO M JHACTOJIMYECKOTO IaBIICHWS,
YXYALIEHUI0 MECTHOTO KPOBOOOpAIEHUSI.

Obvem u 6a3kocmv Kposu — TpeTUH (akTop, OT KOTOPOro 3aBUCUT YpPOBEHb
apTEpUANBHOTO JIaBJICHHWSA. 3HAYUTEIbHAs KpPOBOIMOTEPS BEAET K CHIXKEHUIO KPOBSHOTO
JIaBIICHHSI, a TIEpesTMBaHNe OOJIBIIOTO KOJIMYECTBA KPOBH TTOBBIIIACT ApTEPUATBHOE TaBJICHHE.

BenmunHa apTepmalibHOTO JaBJICHHS 3aBHCHT W OT Bo3pacta. Y JeTell apTepuaibHOe
JaBIICHHE HUKE, YeM Y B3POCIBIX, IOTOMY YTO CTEHKH COCYOB 00JIee AIaCTHUHBI.

B HOpMe cucTonmueckoe (MakCHMaIBHOE) JaBIICHHE Y 37I0POBOTO YEJIOBEKAa COCTABIISET
110—120 mmM pr. CT., a iuacTom4eckoe (MuHIMaIbHOe) — 70—80 MM pT. CT.

BennunHa KpOBSHOrO JaBIEHUS CIY)KUT BaXHOM XapaKTEPUCTUKOU JIEATEIbHOCTH
CEPACYHO-COCYTUCTON CUCTEMBI.

KpoBsiHoe maBieHHE OMPEAeNsiOT ABYMsS CIHOcOOaMu: NPSMBIM (KpOBAaBBIM), KOTOPBIN
IPUMEHSETCS B OSKCIEPUMEHTAaX Ha >KUBOTHBIX, U KOCBEHHBIM (OECKPOBHBIM), € MOMOILBIO
curmomanomerpa PuBa-Pouun u npociymmBaHuEM COCYIOMCTBIX 3BYKOB B apTepuM HHKE
mamxkeThl (Mmeton U. C. KopoTkoBa).

Ilon myabcom NOHMMAIOT NMEPHOAMUYECKHE KOJIEOAHUS CTEHKHM COCYJOB, CBSI3aHHBIE C
JUHAMUKON MX KPOBEHAMOJIHEHUS M [aBJIEHUS B HUX Ha MPOTSKEHUU OJHOIO CEpACHHOTO
UKIa. B MOMEHT M3rHaHus KpoBM M3 Cep/lla JaBJICHUE B aOpTe MOBBILIIAETCS U BOJIHA ITOTO
JaBJICHUs] PAcIpPOCTPAHAETCS BAOJIb apTepuil A0 KaNMUISIPOB, Il IMYJIbCOBas BOJIHA yracaer.
COOTBETCTBEHHO  IMYJbCUPYIOIUUM  HM3MEHEHUSM  JaBJEHHs  IYJIbCUPYIOUIUI  Xapakrep
npuoOpeTaeT M JIBUKEHHE KPOBU IO apTEepHsIM: YCKOPEHHE KPOBOTOKA BO BpEMs CHUCTOJBI U
3aMeJIeHHE BO BpeMs AMACTOJbl. AMIUIMTY/A MyJIbCOBON BOJIHBI 3aTUXAET IO Mepe JABUKCHMS
oT HeHTpa K nepudepun. CKOpocTb pacnpoCTpaHEHUs IIyJbCOBOM BOJIHBI B aOpTE Ue€JIOBEKA
coctaBisetr 5,5—8,0 m/c, B kpynHbIX apTepusix — 6,0—9,5 m/c.

Ilyabc MOXHO OINpeneNaTh HENOCPEACTBEHHBIM MPOIIYNBIBAHHUEM Yepe3  KOXY
yJAbCUPYIOLIEH apTepuu (BUCOUHOM, JTyueBOM, ThIIIbHOM apTepUu CTOIBI U Ap.). B KiIuHKKe rpu
HCCIIEIOBAaHUM ITylbca OOpaIlaloT BHUMAaHHUE Ha CIEYIONIME €ro CBOMCTBA: 4acTOTy, PUTM,
HanpsDKeHHe, HallOJHEHNe, BEJIMUUHY U (hopMy MYJIbCOBOM BOJIHBL. B HOpMe YMCIIO IMylTbCOBBIX
kosebanuil B 1 MuH y B3pocioro 4yenoseka cocranisger /0—380 ynapoB. YMeHblIEHHE YaCTOTHI
MyJbca Ha3bIBaeTCAd Opaoukapouet, ydauleHHUe — maxuxkapouet. YacTora mynbca 3aBUCUT OT
1oJ1a, BO3pacTa, (pU3MYECKOW Harpys3KH, TEMIIEpaTypbl Tena U Ap. PUTM mynbca ompenensercs
NeATeNbHOCTbIO CepAlla U ObIBa€T PUTMHUYHBIM M apUTMUYHBIM. Hanpsscenue nynvca
XapaKTepU3yeTcsl CUJION, KOTOPYIO Hal0 MPWIOKUTh, YTOObI CAABUTH apTEpUIO 10 IOJHOTO
WCYE3HOBEHMsI Iynbca. Hanonnenue — 3TO CTENEHb M3MEHEHUS OO0beMa apTepHH,
yCTaHaBlIMBaeMasl 1O CWiIe NylbcoBOro yaapa. Jlist Ooiiee AeTalbHOTO M3YYeHHs IyJbca
ucrnoib3yor churmodad. Kpupas, mnomydeHHas TIpU 3alUCH  IMYJIbCOBBIX KOJEOaHHH,
Ha3bpiBaeTcss curmorpamMmoil. Ha cdurmorpamme aopTel W KPYHHBIX apTEepUil pa3innyaroT
HayalbHbI peskuil MmoxbeM KpUBOW — auaxkpomy. DTOT TOIBEM CBS3aH C OTKPBITHEM
MOJTYTYHHBIX KJIALIAHOB, KOTJ[a KPOBb C CHJION BBITAJIKUBACTCS B AOPTY U PACTATUBAET €€ CTCHKHU.
Cnan myabcoBOM KpHUBOHM HasbIBaeTcs kamakpomou. OHa BO3HUKAeT B KOHIIE CHUCTOJIBI
KeyJJouKa, KOI/ia 1aBjeHre B HeM HauMHaeT najaaTh. [lyabcupyromuil xapaktep KpOBH UMEET
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00JIBII0€ 3HAYCHHUE JUTSI PETYIISIIUN KPOBOOOPAIICHHUS B IIETIOM.
4. WiunlocTpaTuBHBINA MaTepua:

-Ipe3eHTalus JIEKIIMOHHOTO MaTepuaa;

-IUIAKaThI 10 TEME 3aHATHS;

-pa3aaTovHbIi MaTepHal (TabIUIbl, CXeMbI, HILTIOCTPALIMH).
5.JIutepaTtypa npuioxenue Nel

6.KonTposbHbie BONpochl (00paTHasi CBA3b):

1. PacckaxuTe 00 OCHOBHBIX ITpOLieCcCax reMOIMHaMUKN?

2. Oxapakrepu3yiiTe apTeprualibHOE JaBlICHUE, ITYJIbC?

Jlexuus Ne8

1. Tema: CTpykTypHO-(QYHKIIMOHATbHAS OpTraHU3AIIMS AbIXaTeIbHON CHCTEMBI.

2. IleJsib: M3YYUTH OCOOEHHOCTH JIBIXaTeIbHON CHCTEMBI M OCHOBHBIE O0OBEMBI JIETKUX.
3. Te3uce! Jeknuu

JlpixaTenpHas cucreMa OOBEIUHSET OpPraHbl, KOTOPHIC BBHITIOJHSIOT BO3IyXOHOCHYIO
(mojocTe pra, HOCOIJIOTKA, TOpPTaHb, Tpaxes, OpPOHXU) U AbIXaTEIbHYIO, WM Tra3000MEHHYIO
(;terkue), pyHKIUN.

OcHoBHas (hYHKIIASI OPTaHOB JIBIXaHUSI — OOecTeueHrne ra3000MeHa MEeXTy BO3AYXOM U
KpOBbIO myTeM nuddy3un KUcCIopoaa M YrJIeKHCIOro ra3a 4epe3 CTEHKH JIETOYHBIX ajlbBeoJ B
KpOBEHOCHbIE Kamwuisipel. Kpome Toro, opranbl AbIXaHHsS Y4YacTBYIOT B 3BYKOOOpPa30BaHMU,
ONpeJeNIeHUU 3araxa, BbIpa0OTKE HEKOTOPBIX TOPMOHOMOJOOHBIX BELIECTB, B JIUIMUTHOM M
BOJTHO-COJIEBOM OOMEHE, B MOAJEpKAaHUU UIMMYHUTETA OpraHnu3Ma.

B BO3IYyXOHOCHBIX MyTAX MPOUCXOAUT OYMILEHUE, YBJIAXKHEHHE, COTPEBAaHUE
BJIBIXaeMOTO BO3/yXa, a TaKKe BOCIPHUATHE 3amaxa, TEMIEPATypHBIX U MEXaHMYECKUX
pa3apakuTese.

XapakTepHOil 0COOEHHOCTBbIO CTPOCHHUS JbIXaTEJIbHBIX IyTeH SABIAETCS HAIUYUE
XpsSIIEeBOl OCHOBBI B HMX CTEHKaX, B pe3yjdbTaTe 4Yero OHU He chajgaroTcs. BHyTpeHHss
MOBEPXHOCTh JBIXaTENbHBIX MyTEH MOKPHITA CIU3UCTON OOOJOYKOM, KOTOpas BbICTJIAHA
MepLATeIbHBIM SMUTEIUEM U COACPKUT 3HAUUTEIbHOE KOJUYECTBO KeJIe3, BBLICISIOLIUX CIU3b.
PecHuuku snuTenMalNbHBIX KIETOK, JBUTAsiCh MPOTHB BETPA, BBIBOJSAT HAPYKY BMECTE CO
CJIU3BI0 U HHOPOIHBIE Tella.

KuzHenesTeIbHOCTh KUBOTO OpraHu3Ma CBs3aHa ¢ noryonieHneM UM Oz U BbIJCIEHUEM
COz. TlosTOMy B MOHSITHE «AbIXaHUE» BXOJAT BCE MPOIECCHI, CBsI3aHHBIE C MocTaBkoi Oz u3
BHEIIHEH cpe/ibl BHYTPb KiIeTKU U BbiAeneHueM CO2 U3 KIETKU B OKPYXKAIOIIYIO CpEy.

VY 4enoBeka pa3nuyaroT JpixaHue: 1) BHyTpeHHee (KJIETOYHOE, TKAHEBOE); 2) TPAHCIOPT
ra3oB KpOBBIO WJIM JPYTUMH JKHIKOCTSIMH Teja; 3) BHemiHee (Jerovynoe). MakTHYecKd Boe
3BEHbSl TAa30TPAHCIOPTHONM CHUCTEMBbl OpraHu3Ma, BKJIIOYas pe-TYISITOPHbIE MEXaHHU3MBbL,
MPU3BaHbl 00ECIIEYNTh KOHIIEHTPAIMIO KHCIOPOAa B KIETKaX, HEOOXOAUMYIO NS MO AIEp>KaHuUs
AKTUBHOCTH JIbIXaTeNbHBIX (DEPMEHTOB.

[Iepenoc Oz u3 anbBeossIpHOTO BO3ayxa B KpoBb U CO2 M3 KpOBU B aJIbBEOJISIPHBIM
BO3JIyX MPOUCXOTUT UCKITIOUUTEIbHO myTeM auddy3un. JIBmxymieit cunoit nuddysuu spusercs
pasHuna napuuansHoro gasieHus Oz u CO2 1mo o6euM CTOpOHAM aJIbBEOJIOKANMMIUIAPHOMN
MeMOpanbl. Kucnopon w yrinekucnslii raz IudGyHAUPYIOT uepe3 CJIOW TOHKOW TIEHKH
dbochomunuaoB (cypdakraHTa), albBEOJSPHBIA AMHUTENUH, JBE OCHOBHBIE MEMOpaHBHI,
SHAOTENHNIH KpOoBEeHOCHOTO Kamwuisipa. duddy3nonHas cmocoOHOCTh IIETKUX Ui KHCIOpOjaa
3HAYUTENbHAA. DTO OOYCIOBIEHO OOJBIINM KOJUYECTBOM allbBEOJ M WX 3HAYUTEIHHOMU
ra3000MeHHOW TMOBEPXHOCTHIO, a Takke HeOompmol TommuHOW (okomo 1  MKM)
AIIbBEOJIOKAMIIIISIPHON MeMOpaHbl. Bpems MpOXOXXISHHS KPOBH Yepe3 KaMMIIISAPBI JIETKUX
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COCTaBIIIET OKOJIO 1 ¢, HaNpsDKEHUE Ta30B B apTEPHAIbHON KPOBHU, KOTOPAsi OTTEKAET OT JICTKHX,
MOJTHOCTBIO COOTBETCTBYET IMapHHUaIbHOMY [aBJICHHUIO B albBEOJSIPHOM Bo3ayxe. Ecmm
BEHTHJIALUS JIETKHX HEJOCTAaTOYHAas M B ajbBeojiax yBenuumBaercs conepxkanue CO2, TO
ypoBeHb KoHIeHTpauuu CQOz cpasy ke MOBBIIIACTCS B KPOBU, YTO TPHUBOIUT K YYAUICHHUIO
TIBIXQHHS.

B sterkux KpoBbh W3 BEHO3HOU IpeBpaliacTcs B apTepHalibHyIo0, 6oratyro O2 u OemHyr0
COz. AprepuanbHasi KpOBb IOCTYNAeT B TKaHH, TI€ B pPe3yjbTaTe OCCIPEPBIBHO MPOXOISAIINX
nporieccoB ucnoiyibdyercs Oz u odpaszyercs CO,. B Tkansx Hanpsokenue Oz OIM3K0 K HYIO, a
Hanpspkeane CO2 okono 60 mm pr. cr. B pesymbrare pazHoctu maBieHuss CO; w3 TKaHU
TupoyHIupyeT B KpoBb, a O2 — B TKaHU. KpOBb CTAaHOBUTCS BEHO3HOH U 110 BEHAM MOCTYIAET B
JIeTKHE, TJe UK 00MEeHa ra30B MOBTOPSETCS] BHOBb.

l'a3pl odeHp cinabo pacTBOPSIIOTCS B KMIKOCTSX. Tak, Tojbko HeOousbmias dacth O2
(oxoso 2 %) pactBopsiercss B miazme, a CO2 — 3—6%. OcHOBHas 4acTh TreMOTJIOOWHA
TPaHCHIOPTHPYETCsI B (pOpME HEMPOYHOTO COCAWHEHHSI TeMOTIOOMHA, KOTOPHIH COAEPIKUTCS B
dpUTpOIUTaX. B MOJEKylly 3TOTO AYXaTelb-HOTO MUTMEHTA BXOIST CIENU(UIESCKUN OOk —
2100UH W TIPOCTETHYECKas TPYNIa — 2eM, KOTOopas COJEPKHUT JByXBaJIEHTHOE Xeine3o. llpu
MIPUCOEAVMHEHUN KHUCJIOpPOJa K TEMOIJIOOMHY O00pa3yercsl oxcucemoznobud, a TpH OTAade
KHCIIOpoia — ouszoxcueemoznoboun. Hampumep, 1 T remorinoOuHa cnocoOeH cBszath 1,36 Mt
razoobpazHoro Oz (mpu armocdepHOM aaBieHWH). Ecim ydectb, 4TO B KpOBH YEJIOBEKA
coaepxutcs okoio 15 % remormoouna, To 100 ma ero kpoBu moryt nepenectu 10 21 mur Oo..
OTO TaK Ha3bIBaeMasl KUCIOPOOHAs emKocmb Kposu. OKCUTeHalus reMorjoOuHa 3aBUCHUT OT
napiuaibHoro AaBieHust Oz B cpesie, C KOTOPOl KOHTAKTUPYeT KpoBb. CPOJICTBO TeMOTI00MHA ¢
KHCJIOPOJIOM U3MEpSIeTCS BEIMYMHOM MAapIUaIbHOTO MJaBJIEHUS KHCIOpOJAa, IMPH KOTOPOM
remoryioonH Haceiaetrcs Ha 50 % (Pso); Y denoBeka B HOpMe OHa cocTaBisieT 26,5 MM prT. CT.
JUIA apTepUalbHON KPOBH.

I'emornobun 0cobeHHO Jierko coeauHsieTcst ¢ yrapusiM razoM CO (okcup yriepoja) ¢
oOpa3oBaHueM KapbOokcucemoeniobuna, He crnocoOHoro k mepeHocy Oz. Ero xumuueckoe
cpoactBo k remorsobuny noutu B 300 pa3 Boimie, ueMm k Op. Tak, npu xonuentpamuu CO B
Bozayxe, paBHoil 0,1 %, okomo 80 % remormoOMHAa KpOBH OKa3bIBACTCSI B CBS3UM HE C
KHCJIOPOJIOM, a C YrapHbiM ra3oMm. BcneacTtBue 3Toro B opraHusmMe 4elOBeKa BO3HHKAIOT
CUMITOMBI KHCJIOPOJHOTO ToJIofiaHus (pBOTa, TOJOBHas Oo0Jib, moTepst co3HaHus). Jlerkas
CTCNEeHb OTPAaBJICHUS YTrapHbIM ra3oM sBIsieTcss oOpaTumbiM mpoinieccom: CO mocTeneHHO
OTIIEIUISIETCA OT TeMOTJIOONHA U BBIBOJIUTCS MPU ABIXaHUU CBEKUM BO3IYXOM.

IIpn xonuentpamuu CO, paBHOW 1 %, uepe3 HECKOJBKO CEKYH]I HACTYIMaeT Iubeib
Opranusma.

VYrnekucnplii ra3 o0nagaeT CrIoCOOHOCTBIO BCTyHaThb B Pa3HbIE XUMUYECKHE CBS3H,
oOpa3ys B TOM 4HCIIe M HECTOMKYID YrOJbHYIO KHCIOTy. DTO OOpaTHas peakiusi, KoTopas
3aBUCUT OT mapuuanbHoro gasieHus CO2 B Bo3ayuiHoH cpeae. OHa pe3Ko yBETUYMBAETCS MO
neiictBueM GepMeHTa Kkapboanudpassl, KOTOPIM HAXOIUTCS B dpUTpoIHTax, Kyaa CO2 OpicTpo
mbdynaupyer u3 1iasmbl. Oxono 4/5 yriuekucenoro rasa TpPaHCHOPTHPYETCS B BHIC
rugpokapoonata  HCO 3. CssspiBannto COz  cnocoOCTBYeT CHU)KEHHE  KHCIOTHBIX
0COOCHHOCTEH reMorIo0nHa. YTOIbHAsI KUCI0Ta B TKAHEBBIX KaMWUIApaxX pearupyer ¢ MOHaMu
HaTpusi M Kamus, oOpa3ys OukapOonarel (NaHCO3, KHCO3).  VYruekucneiii  ras
TPAHCIOPTUPYETCS K JIETKUM B (PU3UYECKH PACTBOPEHHOM BHJIE U B HENPOYHOM XMMHUYECKOM
COEJIMHEHUH B BHUJE KapOOTeMOrjIo0MHa, YyroJbHONW KUCIOTH U OMKapOOHATOB KaJlusi M HaTpUS.
Oxouo 70 % ero naxoautcs B miaasme, a 30 % — B spurponuTax.

KoopauaupoBaHHbIE COKpAIIEHUS bIXaTENbHBIX MBI OOYCIOBIEHBI PUTMHYHON
JeATeNbHOCTbIO HEHPOHOB JBIXaTeNILHOTO LIEHTPA, KOTOPBIN HAXOIUTCS B MPOAOITOBATOM MO3IE.
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Kpome TOro, K 3BeHy ammapara peryisiludd JAbIXaHHS OTHOCSTCS XEMOPEUENTOPHBIC H
MEXaHOPEIENITOPHBIE CUCTEMBI, 00ECTIEUYMBAIOIINE HOPMAJIBHYIO paOdOTy IBIXaTEIbHOTO IIEHTPA
B COOTBETCTBHH C MOTPEOHOCTSIMH OpraHm3Ma B oOMeHe razoB. K osixamenvnvim Hetiponam
OTHOCSITCSl HEPBHBIC KJICTKU, UMITYJIbCHAS aKTHBHOCTh KOTOPBIX U3MEHSETCS B COOTBETCTBUU C
(hazamu IpIXaTeNBHOTO MUKIA. Pa3nmuyaror uncnupamopHvle Helporsl, KOTOPbIE aKTUBHBI TOJIBKO
B (¢ase BIOXa, M IKCHUPAMOPHble, AKTUBHBIC BO BpPEeMs BBIJOXA. AKTHBHOCTH JIBIXaTEIbHBIX
HEHPOHOB 3aBHCHUT TaKXe OT WMITYJIbCOB, HCXOJIINX OT XEMO-U MEXaHOPEIEeNTOPOB
JBIXaTeNIbHOW cHUCTeMbl. OCHOBHBIM PETYISITOPOM AKTHBHOCTH IEHTPAIBLHOTO IBIXaTebHOTO
MexaHu3Mma sBisieTcst addepeHTHas CUTHanNHM3almMs O Ta30BOM COCTaBe KpOBH, KOTOpas
MOCTyaeT OT LEHTpalbHbIX  (OynbOapHBIX) U mnepudepudyeckux (apTepUasIbHbBIX)
XEMOPEIETTOPOB.

['maBHBI CTUMYN, KOTOpBIM yIpaBiseT IbIXaHHWEM, — BbIcOKoe cojaepxkanue CO2
(runepkanHusl) B KpOBM M B HEKJIETOUYHOH JKUAKOCTH Mo3ra. Uem cuibHee BO30YyXKAECHUE
OyJIbOApPHBIX XEMO-UYBCTBUTEIIBHBIX CTPYKTYP H apTEPHAIBHBIX XEMOPEIENTOPOB, TEM BBIIIE
MPOUCXOTUT BEHTWISAIUSA. He3HaunTenbHOE BIMSHUE HA PETYISIUI0 JIBIXaHUS OKa3bIBACT
runokcusi. CTUMYITHpPYeT IbIXaHUE COYCTAHWE TUIICPKATHUU W THIIOKCHUH; WHTECHCH(PUKAIUS
OKHCITUTEIBHBIX MPOIIECCOB BEJET HE TOJBKO K YBEIMYCHHUIO MOTIIOMEHHS W3 KPOBU KHCIOPOJIa,
HO ¥ K BO3PACTaHMIO B HEW YIIIEKHCIIOTO Ta3a U KUCIIBIX MIPOYKTOB OOMEHa.

MexaHopenenTopsl IbIXaTeIbHOM CHCTEMBI, BO-TIEPBBIX, YYacCTBYIOT B PpEryJIsIUU
MapaMeTpoB AbIXaTEIbHOTO IUKIA — PEryisluy TIyOHHBI BAOXa M €ro MPOJOJIKUTEIbHOCTH;
BO-BTOPBIX, 3TH PEUENTOPbl SBISIIOTCS pelenTopaMu peduieKCOB 3alIUTHOTO XapakTepa —
kanuisi. K mexaHopenenTopaMm OTHOCSTCS PELIENTOPbl  PACTSKEHUSl JIETKMX, WPHUTAHTHBIE,
IOKCTAaJIbBEOJISIPHBIE, PELENTOPbl BEPXHUX JbIXaTeNbHBIX MyTed W MPONPUOPELENTOPHI
IbIXaTeIbHBIX MBI, PenenTopsl pacTsDKEHUS JIETKMX HAXoJsaTcsT B OCHOBHOM B
[JIaJJKOMBIIIEYHOM CJI0€ CTEHOK TPaXxeoOpOHXMAIBHOTO JIEPEBa U UyBCTBUTEIbHBI K JIaBICHUIO U
pacTsukeHuto. MpuTaHTHBIE pelenTopbl PacloOkKeHbl B SMUTEIHAIBHOM U CyO3MUTEINaIbHOM
CIIOSIX CTEHOK BO3AYXOHOCHBIX myTel. OHHM YYBCTBUTENbHBI K 4YAaCTHIIAM TIbUIM, CIIU3H,
XMMHUYECKUX BEUIECTB, a TAKXKE pearupyroT Ha pe3kue U3MEHEHHUs o0bema JIETKUX (CrajgeHue).
IOxkcTaaneBeonsipHbIe pelEnTOPhl JOKAIU3YIOTCS B MHTEPCTULIMU JIETKUX BOJIM3HU aJIbBEOJISIPHBIX
KalWUISIpOB W JAal0T Hayajlo HEMUEIMHU3UPOBAaHHBIM (C-BOJIOKHAM, KOTOpble UAYT B
ONMy>KIaromuii HepB. DTH pelenTOPbl YyBCTBUTENbHBI K PSAAY OMOJOTHYECKH aKTUBHBIX BEIECTB
(HUKOTHHY, TUCTAMUHY U Jp.). PerienTopbl BepXHUX IbIXaTENbHBIX MYTEH SIBJISIOTCSI B OCHOBHOM
HMCTOYHUKOM 3alllUTHBIX pedIiekcoB (Kallenb, 4YhXaHbe, TyoTaHue). lIpompuopenentopsl
JIBIXaTeJIbHBIX MBI KOHTPOJUPYIOT AEATEIbHOCTh 3TUX MBIIIL MO BIUSHUEM LEHTPAIbHBIX
JIbIXaTeIbHBIX HEHPOHOB.

Takum o0Opa3oM, B peryisiiiii [bIXaHHS YYaCTBYIOT pa3lIMyHble MO XapakTepy U
MECTOHAXOXKJCHUIO KaK HEpBHbIE, TaK W TYMOpaJbHbIE CTPYKTYPHI, KOTOPBIE CO3JAIOT
OTNTUMAJbHBIE YCIOBHS JIJIsl ra3000MeHa.

UYenoBek B COCTOSIHUU MOKOS BIBIXaeT U BhIAbIXaeT okojio 500 M Bo3zmyxa. DTOT 06beM
BO3JlyXa Ha3bIBaeTCS ObixamenbHuiM. ECIU TOclie CHOKOMHOTO BIOXa CHENaTh YCUJICHHBIN
JIOTIOTHUTENBHBIA BIOX, TO B JieTkHe MOxeT moctynuth eme 1500 mn Bozmyxa. Takoit o6beM
HA3BIBAIOT pe3epsHbiM 00vemom 60oxa. Ilocime CIOKOMHOrO BbIIOXa TPU MaKCHMajIbHOM
HAMpPSDKEHUU JIBIXaTeNbHBIX MBI MOXHO BbIIOXHYTH emie 1500 mu Bo3ayxa. DTOT 00beM
HOCUT Ha3BaHUE pe3epeHoco obvbema eblooxa. 11ocie MaKCUMaIbHOTO BBIZIOXA B JIETKUX OCTACTCS
okoio 1200 mn Bo3zayxa — ocmamoumnsiti 06vem. Cymma pe3epBHOIO oObeMa BbIIOXa U
0CTaTOYHOTO 00BeMa cocTaBisieT okojio 250 M — (QyHKIIMOHAIBHYIO OCTaTOYHYIO €MKOCTh
JETKUX (albBEOJISIPHBINA BO3yX). JKH3HEHHAs €MKOCTb JIETKUX — 3TO B CyMME JbIXaTeIbHBIH
0o0beM BO3/yXa, pe3epBHBII 00beM BI0Xa U pe3epBHBIH 00beM Bbioxa (500 + 1500 + 1500).
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JKU3HEHHYI0 €MKOCTh JITKMX M O0BEM JICTOYHOTO BO3AyXa H3MEPSIOT TPH MOMOIIU
CHETMAILHOTO MpUudopa — cnupomempa (AT cnupozpagha).

JIpIxaHre M3MEHSETCSl MPH TIOBBIIICHHOM WM TIOHWKCHHOM aTMOC(EpHOM IaBICHHH.
Tak, npu paboTe moa BOAOW Ha TiyOMHE (BOZOJIA3bl, aKBAHABTHI) HEOOXOIMMO IOCTABUTh
JBIXaTeILHY0 CMECh, KOTOpasi Obl COOTBETCTBOBAIA THAPOCTATUYCCKOMY JIABJICHUIO HA JTAHHOM
riryOuHe, WHa4Ye JbpIXaHue OyneT HeBO3MOXHBIM. [Ipu yBenmndueHuu riayOmHbl Ha Kaxaeie 10 M
nasnenue BospactaetT Ha 1 arm (0,1 wmlla). Takum o6Opazom, Ha riayomHe 100 M uenoBeky
Heo0X0/MMa JIbIXaTeNIbHAsI CMECh, TMPEBBIIAIONIAs aTMOC(HEPHOE JaBlieHHE MPUOIU3UTEIHHO B
10 pa3. ITpomopiimoHaNBEHO BO3PACTAET U TIOTHOCTH ATOM CMECH, YTO CO3AET JOIMOIHUTEIHHOE
npernsTcTBre s AbixaHus. [lostomy Ha rioyoune 6onmee 60—80 M B KpOBM M TKaHSX JIOAEH
pacTBopsieTcsi OOJBIIOE KOJMYECTBO r'a30B, B TOM yHciie W a3oTa. [Ipu ObIcTpoMm mepexojae OT
MTOBBIIEHHOTO JABJICHUS K HOPMAJIBHOMY B OpPraHHM3ME YelloBeka o0pa3yeTcss MHOTO Ta30BBIX
My3BIPPKOB M3 a30Ta, KOTOPHIC 3aKyNMOPWMBAIOT KAMWUIAPHl M HApPYIIAIOT KPOBOOOpAIICHHE.
[TocTeneHHOE CHW)KCHHE JaBJICHUS B JCKOMIIPECCHOHHOW KaMmepe CIOCOOCTBYET BBIBEICHHUIO
a30Ta Yepes3 JIETKHe.

JIIs pexynpexAeHUs OTPHIATEIHHOTO BIMSHHUS a30Ta HA OPraHW3M YelIOBEKa a30T
MOJTHOCTHIO WJTM YAaCTHYHO 3aMEHSIOT TeJIMeM, ITUIOTHOCTh KOTOPOTO B 7 pa3 MEHbBIIE, 4eM Yy
a3oTa.

Haxoxnaenue uyenoBeka Ha OOJBIIMX BBICOTAX  COMPOBOXKIACTCS  CHIKEHUEM
MapLHUaIbHOTO JaBJIEHUS KHUCIOPOJa BO BIBIXa€MOM BO3JyXE M allbBEOJSIpHOM rase. Tak, Ha
BoicoTe 4000 M Hag ypoBHeM Mops naBiaeHue atmMochepHoe Oz u anpBeossipHoe Oz CHIKaETCs
Oosee weM B 1,5 paza B cpaBHeHHH ¢ HOpMOU. [Ipu 3TOM y dYeroBeka MOXKET HaOIIOAaThCs
HEJOCTaTOYHOE OOecmevYeHrue KHUCIOPOJOM OpraHu3Ma, OCOOEHHO TOJIOBHOTO — MO3ra,
MIPOSIBJIAIONIEECS OJABIIIKON, HAPYIICHUSIMH LEHTPAJIbHON HEpBHOM CUCTEMBbI (ToJIoBHas 0O0Jb,
TOIIHOTa, OeccoHHMNa) U ap. UHnuBuayanbHas yCTOMYMBOCTh OpraHM3Ma 4eJoBeKa B MOJHOM
Mepe 3aBucUT oT ero amanrtanud. OaHako Ha BeicoTe /000—8000 M, rme armocdepHoe
anbBeoJisipHoe AaBiieHune O majgaeT MOYTH BTPOE, AbIXaHUE CUMUTAETCS HeOe30MacHBIM IS
KU3HU 06€3 ynoTpebeHUs Ta30BOM CMECH C KHCIOPOIOM.

4. NnuocTpaTuBHBIN MaTepuaJ:

-Ipe3eHTalus JEKIIMOHHOTO MaTepuaa;

-TJIaKaThl 110 TEME 3aHSTHS;

-pa3naTouHbli MaTepual (TaOIuIIbl, CXeMbl, WILTIOCTPALIUN ).

S5.JIutepaTtypa npunoxenue Nel

6. KoHTpoJIbHBbIE BONIPOCHI (00paTHAasi CBA3b):

1. HazoBuTe ocHOBHBIC (D)YHKIIMH JIBIXaTEIbHON CUCTEMBI?

2. HazoBuTe OCHOBHBIE O0BEMBI JIETKHUX ?

3.Pacckaxxute O JbIXaHWUM B YCJIOBHSIX TMOBBIIIEHHOTO M TIOHHKEHHOTO aTMochepHOro
naBlIeHUs?

Jexknusa Ne9
1. Tema: CTpyKTypHO-(QYHKIIMOHATbHASI OpTaHU3aAIMsl CUCTEMBI MHUIIEBAPEHHUSL.
2. leab: 1aTh CTYACHTAM YETKOE MpeACTaBIeHUE O ()YHKIIMH MUIIEBAPUTEIHHOTO amnmapara.
3. Te3ucel Jekuun

B nuieBapuTensHyr0 CUCTEMY BXOST MOJIOCTh PTa, TJIOTKA, MUIIEBOI, KEIYI0K, TOHKas
W TOJICTas  KHWIIKH, TI€YEeHb, TMOJDKENyAo4YHass skene3a. Oprasbl,  COCTaBJISIOIIHE
MUIIEBAPUTETIFHYIO CHCTEMY, paclojiaralorcs B OONAcTH TOJIOBBI, MIEH, TPYTHOW KIETKH,
OpIOLITHOM MOJIOCTH U Ta3a.

OcHoBHast (yHKIMS THUIIEBAPUTEILHON CHCTEMBI 3aKIIIOUaeTCsl B TpUeMe THIIH,
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MEXaHUYECKOM M XMMHMYECKOM ee 00paboTKe, YCBOEHUH IHIIEBBIX BEIIECTB M BbIACICHUU
HEIepEeBaPEHHBIX OCTATKOB.

IIpomecc mnuiieBapeHuss — HaYalbHBIM 3Tanm oOMeHa BemiecTB. C MNHIIEH YeIOBEK
MIOJIy4aeT OSHEPruI0 M HEOOXOAMMBIE ISl CBOEH IKU3HEAEATEIBHOCTH BellecTBa. OaHako
MOCTyHAloIMe ¢ MUIed OeslKH, >XUpPbl M YIJI€BOAbl HE MOIYT OBbITh YCBOECHBI 0€3
IpeBapuTesbHON 00paboTku. Heo6xo1mMo, 4ToObI KpYITHBIE CII0XKHBIE HEPACTBOPUMBIE B BOJIE
MOJIEKYJISIPHBIE COEIMHEHUS MTPEBPATUIINCH B 00Jiee MEJIKUE, paCTBOPUMBIE B BOJIE U JIMIICHHbBIE
cBOEH cnenu@UUHOCTH. DTOT MPOIECC MPOUCXOUT B MUIIEBAPUTEITHLHOM TPAKTE M HA3bIBAETCS
NUIIeBapeHrueM, a 00pa30BaHHbIE ITPU 3TOM MPOIYKTHl — MPOIYKTaMHU II€peBaprUBaHMUSL.

HavanpHbiM 3TanioMm oOMeHa BeUIECTB sIBisieTCA NuieBapeHue. st BO30OHOBIEHUS U
pocTa TKaHEeH OopraHu3mMa HEOOXOJMMO IMOCTYIUIEHHE C MHIIEH COOTBETCTBYIOIIMX BEHIECTB.
[IumieBble MPOIYKTHI cofepkKaT OEIKU, KUPbI U YIJIEBOJbL, a TAKKE€ HEOOXOJUMbIE OpraHU3MY
BUTAMUHBI, MUHEpaJIbHbIE COJIU U Boxy. OHAKO OENKH, )KUPBI M YTIEBOAbI, COJIEpKalIUecs B
MUIIe, He MOTYT OBbITh YCBOEHBI €r0 KJIETKaMU B ME€pBOHAYaJIbHOM BHE. B numieBapurenbHOM
TpakTe NPOUCXOAUT HE TOJIbKO MEXaHHuYeckas oO0padoTka TNHIIM, HO U XHUMUYECKOE
pacileryieHue Moja  BO3JeicTBHEM  (EpMEHTOB  MUIIEBAPUTEIBHBIX  JK€lIe3, KOTOphIe
PaCMOJIOKEHBI [0 X0y KEeTYJOYHO-KUIIEYHOTO TPaKTa.

4. LurocTpaTuBHBINA MaTepHuaJ:

-Ipe3eHTalus JEKIIMOHHOTO MaTepHuaa;

-TIaKaThl 110 TEME 3aHSTHS,

-pa3aaTouHbIi MaTepual (TabJauIbl, CXEMBbI, HIUTIOCTPAIUN ).

S5.JIutepaTtypa npuiioxenue Nel

6.KoHTpoJIbHBIE BONIPOCHI (00paTHAsl CBA3b):

1./laliTe CTPYKTYPHO-(PYHKITMOHAITHHYIO XapaKTEPUCTUKY MTUIIEBAPUTEILHON CUCTEMBI?

Jlexkua NelO

1. Tema: OOMeEH BEIIECTB U SHEPTUU.

2. Heab: naTh CTy/I€HTaM YETKOE MPEJICTABICHUE O 3HAaUeHUH OOMEHa BEIIeCTB U SHEPTUU JUIs
KU3HEJCATEIbHOCTH OpraHu3Ma.

3. Te3ucel JeKIIHHA

Paznuunbie GopMbl MPOSIBIICHUS KU3HU BCET/Ia HEPA3PBIBHO CBA3AHBI C MPEBPALICHUEM
SHEPruu. DHEPreTUUECKU 0OMEH SIBJISIETCS CBOCOOPA3HBIM CBOMCTBOM KaKJIOHM KUBOM KIIETKHU.
Borartbie sHeprueil BelecTBa ycBauBAIOTCS, & KOHEUHbIE MPOAYKThI 0OMEHa BEIIECTB ¢ Ooiee
HU3KHUM COJIEp’)KaHHUEM DSHEPruM BBIICISIOTCS KieTkamu. (CoryiacHo TIepBOMY 3aKOHY
TEPMOJIMHAMHUKY, SHEPrus HE HMCuUe3aeT W He MOSBIsAeTCs cHOBA. JKHMBOW OpraHusM NOJKEH
[OJIy4aTh SHEPTHUIO B JOCTYIHOU JIIsl HEro popMe U3 OKpYKarolel cpebl U BO3BpalllaTh cpeie
COOTBETCTBYIOIIEE KOJHYECTBO DJHEPruu B ¢opMme, MeHee NPUTOAHON Ui JalbHEUIIero
WCIIOJIb30BAHMUSL.

W3BecTHO, 4YTO KUBOHM OpraHuW3M U OKpYXKalomias cpera oOpazyloT €IUHYI0 CHCTEMY,
MEXIY HUMHU MPOUCXOTUT OecHpepbhIBHBIM OOMEH JHepruei u BemecTBaMu. HopmanbHas
KU3ZHEACITEIIbHOCTh OpraHu3Ma MOJAJIEPKUBACTCA PETYISALNE BHYTPEHHUX KOMIIOHEHTOB,
TpeOyIomuX 3aTpaThl SHepruu. Vcroib30BaHNe XUMUYECKONW SHEPTUM B OPraHU3Me Ha3bIBaIOT
9Hepeemuueckum oOmeHom. TONBKO OH CHYXHUT T[OKazaTrejieM OOIIero COCTOSHHUS W
(bU3HOTOTNYeCKON aKTUBHOCTH OpraHU3Ma.

OOmenHble (MeTaOONMYECKUE) MPOIECChl, MPU KOTOPBIX CHEeUU(UISCKHEe DIIEMEHTHI
OpraHu3Ma CUHTE3UPYIOTCS U3 MHUIIEBBIX MPOIYKTOB, Ha3bIBAOT AHADONUBZMOM (Accumunsiyueti),
a Te METa0OJIMYECKHE MPOIECCHI, MPU KOTOPBIX MPOUCXOTUT paclajl CTPYKTYPHBIX 2JIEMEHTOB
OpraHu3Ma WM YCBOCHHE MUIIEBBIX TPOAYKTOB, — KAMabdoausmom (Ouccumunsyueri).
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4. WiunrocTpaTuBHbBINA MaTepuaJ:

-Ipe3eHTalus JIEKIIMOHHOIO MaTepuaa;

-IUIaKaThl 10 TEME 3aHATHS;

-pa3AaTouHbIi MaTepual (Tabaulbl, CXEMBbI, HIUTIOCTPAIUN ).
S5.JIuteparypa npuwioxenne Nel

6.KoHTpobHbIEe BONIPOCHI (00paTHAasl CBA3b):

1. Kak npoucxouT 0CHOBHOM 0OMeH?

Jleknusa Nell

1. Tema: Beigenenue.

2. Heab: gaTh CTyJEHTAM YETKOE MPEJCTABICHUE O CTPOCHUHU U (PYHKIIUSAX OPTraHOB BBIACIICHUS,
O PEeryJslui BBOJHO-COJIEBOTO OOMEHA, KHUCIOTHO-OCHOBHOTO COCTOSIHHMSI KPOBH, a TaKke
MEXaHU3Ma PeryssInin IeITeTbHOCTH TIOYEK.

3. Te3ucol Jekuumn

Breinenenne - dwacth oOMeEHa, OCYIIECTBisieMas ITyTeM BBIBEJICHHS W3 OpraHu3Ma
KOHEUHBIX M TPOMEXKYTOYHBIX TPOIAYKTOB METa00IM3Ma, YYXKEPOAHBIX W HW3MEHEHHBIX
MPOJAYKTOB  MeTab0JIM3Ma, UYKEPOJHBIX ¢ HM3MEHCHHBIX BEIIECTB ISl  OOecredeHus
aKTUMAJIbHOTO COCTaBa BHYTPEHHEH Cpelbl M HOPMAJBHOM >KU3HEAEATEIbHOCTH IPOLECCHI
BBIJICJICHUS SIBJIIETCS HEOThEMJIEMbIM MPU3HAKaM KU3HHU, MO3TOMY MX HapyIIEHHs] HEM30eKHO
MPUBOJAT K HAPYIICHUSIM TOMEOcTa3a, 0OMEHa BEIIeCTB U (PYHKIHMSM OpraHu3Ma BbICIAThH JIO
ero rubenu.

K opranam BeIieIeHHSI OTHOCATCS TOYKU, TIOTOBBIE KEJE3bl, JIETKHE, KAIICYHUK.

[loukamu ypansercss BoJa, psAA MPOIYKTOB OOMEHa BeIIeCTB, H30BITOK COJeH,
qy)XepOJHbIE U TOKCUYECKHE MPOAYKTHI ITOC/IE UX MHAKTUBUPOBAHUSI B IPYTUX OpraHax.

MoueBble OpraHa COCTOAT W3 JIBYX IOYEK, SKCKPETOM KOTOPBIX SIBIISETCS MOYa, U U3
OpPraHoOB, CIYXKAaIIUX JJs CKOIUICHUS U BBIBEJCHUS MOYH (MOYETOYHUK, MOYEBOM MY3bIPb,
MOYEHCITYCKATEIbHBIN KaHal).

[Touku (mepBUYHBIE) PACIIOJIOKEHBI HA 3aJHEW CTEHKE OPIOLIHOM MOJIOCTH MO OOKaM
M03BOHOYHHUKA, HAa YpOBHE nocieaHero rpyaHoro u I-1I noscunynbix no3BonkoB. IIpaBas mouka
JeXUT HIKe JieBo Ha 1-1,5 cm. Tlouka nmeer 6o60oBuaHYIO hopmy. B HEll pazmuyaroT KOPKOBOE
U MO3TOBOE BEIIeCTBO. MO3roBoe BEIIECTBO COCTOUT M3 MOYEUYHBIX MUPAMHIOK, Pa3feleHHBIX
MPOCTIOMKAaMH KOPKOBOTO BellecTBa. B mouku mmeercs 12 yacoB ycesiHHbIE MaJeHbKUMU
OTBEPCTHUSIMHU, UYepe3 KOTOPbIE MOYa BBIJACIACTCS B Majble YallleYKH - OOJbIINE YalleYKH -
MOYeyHas JIOXaHKa - MOYETOUHUK.

MoueTo4HUK - apHBIi opraH - Tpyoka anuHoi 30 cm, 14-7 mm.

MoueBoil my3bIpb - BMECTUMBIE AJis CKomuieHus: Moud. Bmectumocts 500 - 700 ma mouu.
Pa3nuyaroT AHO U TEI0 MOYEBOTO MY3bIPSI.

CTeHKH MOYETOYHHMKA M MOYEBOTO MY3bIPS COCTOSIT M3 CKYIUCTON OOOJIOYKH, MOACTU3UCTOU
OCHOBBI, MBIIIEYHOH ¥ aJABEHTHIMAIbHOW oOosouek. Chu3ucrasi MOKPBITHI IE€PEXOJAHBIM
MHOTOCJIOWHBIM dMUTeNHeM. MpliiedHast 000JI04Ka COCTOUT U3 TPEX CI0EB IIaJKUX MBIIIEYHBIX
BOJIOKOH. B o0jacTu mIeWKH MOYEBOTO Iy3bIPs MBIIIECYHbIE ITUPKYISIPHBIE BOJOKHA 00pa3yloT
YTOMJIEHHE - COPHEKTP MOYEBOTO ITY3BIPS.

Cnmzucrass 00070Yka HMMEEeT MHOTOYHCIEHHBIE TMPOAOJbHBIE CKIaAKu. [Ipu HanmomHeHUU
MOYEBOTO IMY3bIPS U €r0 PacTsKEHUU CKIAIKU pacrpanisitorcs. CKIIaKu OTCYTCTBYIOT TOJIBKO B
obnacTu JHA My3BIPS.

Myxckoif  MOYEHCHYCKaTeNnbHBIH KaHalm - Tpyoka 18 cM, oT Bepcus
MOYEHUCITYCKaTeIbHOTO KaHajla Ha TOJIOBKE IMOJOBOro uieHa. Jlucra BbIXOJa W3 MOYEBOIO
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y3bIpst CPUHKTEP, COCTOSIHUI M3 TIOMEPEYHONOI0CAThIX MBI Cru3ucTas 000JI09Ka BBICTIaHA
IPU3MATUYECKUM SIUTEIUEM.

Xenckolt MouencIyCKaHusl KaHajl HAYMHAETCS OT MOYEBOTO IIy3bIps BHYTPEHHHUMHU OT
BEpCTaeM M TPEACTABISAET COO0H TPyOKy UTMHOM 0K0JI0 3-3,5 CM COCTOSIIYIO U3 TPEX 000JI0UeK
CIIM3UCTOM, MBIIIEYHOM W HApPY)KHOM COEIMHUTENbHO TKaHOM. IIpu BeIXOAE U3 Tasa
MOYEHCITYCKATEIbHbIM KaHall OKPY)KEH MBIIIEYHbIMU BOJOKHAMH, OOpa3ylOLIUMU Hapy>KHbII
chunkTep. Cnuzucras 000709Ka BBICTIIAHA MHOTO - CIIOWHBIM JIHUTEIIUEM.

CrpykTypHOH W (YHKIMOHAJIbHOW €OUHHIIEH MOYeK sBiseTcs HePpoH, B KOTOPOM
OCYILIECTBIISIETCS BCS COBOKYITHOCTb MTPOLIECCOB 00pa30BaHUS MOYH.

Hedpon HaunHaeTcs MUKPOCKOMUYECKOW IBYX CTEHHOM Karcyinou, uMmeromen ¢opmy uaiie -
kancyna [ymnsHckoro-boymena. Kamcyna oxBaThIBaeT CIUIETEHHE KANWJUISIPOB, MEJIbHUKOB
KIIyOOuYeK.

Ot nonoctu kancynsl [llymnsHckoro-boymena oTxoauT HayalbHas 4acTh MOYEYHOTO KaHAIbIIbI
u3 BUTOH (pOpMBI, - U3 BUTOM KaHaibIpl | mopsaka (MpoKCHMalbHbBIN), HANpaBISIOUIUICS K
MO3rOBOMY cJI0t0 1o4kH. Ha rpanuiie M/y KOPKOBBIM M MO3TOBBIM CJIOSIMHU KaHalell CY>KMBAeTCsI
U BBIIpSIMIIAETCS, 00pa3y S B MO3TOBBIM CJO€ TNMeTIi0 ['eHse, COCTOSIIYI0 M3 HUCXOIIIEH U
BOCXOJAIeH YyacTu. Bocxondiieil nmpsMoi KaHaiel B MO3TOBOM CIIO€ MEPEXOAUT B W3BUTOU
KaHAJICIl BTOPOTO TOpsiAKa (MUCTANbHBIN). JIMCTanpbHBIM W3BUTOM KaHANCN TEPEXOJUT B
coOuparenpHble TPYOOUYKH, KOTOpbIE€ HAaUMHAsICh B KOPKOBOM CJIO€, MEPEXOAAT B MO3IOBOH,
JOXOJAT A0 BEPLIMH MUPAMUJIOK U YEPEe3 COCOYKOBBIE XO/Ibl OTKPHIBAIOTCS B MOUYEYHBIE TAHTJIHH.

CornacHO COBPEMEHHBIM TPEACTABICHUSAM O00pa3oBaHHWE KOHEUHON MOYM SBISETCS

pe3ynbTaTOM 3 MPOTIECCOB: GUIBTPALMH, PEAOCOPOIIMH M CEKPEIIHH.
['momepynspHas wiu KiIyOO4ykoBas (QHIBTpaLUs NMPOMCXOJUT W3 IJIA3Mbl KPOBH B Karcyny
moyeynoro kimybouka (IlymusiHCKOTO-Baymena), T.e. uepe3 TreMOpEHAIBHBIA Oaphep.
OuibTpalys BoAbl U HU3KOMOJEKYISPHBIX KOMIIOHEHTOB IUIa3Mbl Yepe3 KIIyOOUKOBBIN (PUIBTP
MaJIOTIPOHUIIAEMBIH JIJIT BBHICOKOMOJIEKYJISIPHBIX BEIIECTB, OOYCIOBJICHO Pa3HOCTHIO MEXIY
TUAPOCTATUYECKUM JaBJICHHEM KpOBM B Kamwuisgpax kiybouka (70-80 MM pT.cT.),
OHKOJIOTUYECKUM JaBJICHHEM O€JIKOB IUIa3Mbl KpOBH (25-30 MM.PT.CT.) U THAPOCTATUYECKUM
JaBJICHUEM yabTpa-(GuiabTpaTa IUIa3Mbl KPOBH B Karcyle kiybouka (okoio 20 MM.pT.CT.)
sbdekTuBHOE  (QUIBTPAMOHHOE  JIaBJICHHE,  OMPEICIAoNIee CKOPOCTh  KIyOOUYKOBOM
¢bunbTpanuu, paBHo 20 M.pT.cT. O6111as1 TOBEPXHOCTH KaMJUIAPOB KIIyOOUKa IOCTUTaeT MOJITOpa
- 2 M 2/100 rpammoB moukd. DuiubTpyromas MeMOpaHa, cTosilias Ha IMYTH XHAKOCTU W3
MPOCBeTa KamWLIsipa B TMOJOCTh KAarcylbl KIyOOYKa, COCTOMT U3 3 CIIOEB: SHAOTEIHATBHBIX
KJIETOK, 0a3albHOM MeMOpaHbl W SIUTENUAIbHBIX KJIETOK 3HIOIUTOB. B cyTku y B3pocioro
yenoBeka obpazyercsa 150-180 1 nepBuyHON MOUH.

IlepBuunas wmoua wu3 kancynsl lllymnsHckoro-boymeHna mocTymaeT B IMOYEUYHBIE
KaHaJbIpl, TJIe MPOUCXOIUT OOpaTHOE BcCachlBaHUE, T.€. peabcopOIHs BOJBI M HEKOTOPBIX
BEIIECTB, KOTOPbIE COJIEpKATCs B HEPBUYHON Moye B KpoBb. OOpaTHOE BCAChIBaHME Pa3IMYHbBIX
BEIIECTB B IIOYEYHBIX KaHAJbLaX OOECHEeYMBACTCA AKTHBHBIM U IaCCUBHBIM TPAHCIOPTAM.
OOpatHoMy BcacklBaHHIO TojBepratoTcss 99% BOJbl, a TakkKe BCE HEOOXOIUMO st
KU3HEJEATEILHOCTH BELIECTBA, a BCACHIBAIOLINE BEIIECTBA KOHLIEHTPUPYIOTCS U BBIBOJATCS U3
KOHIIGHTpallud B JaHHO€ Bpems. B mpokcumalibHOM oTAene HegpoHa peabcopOuus HaTpus,
KaJMsl, XJopa W BOJbl SIBJISETCS MOCTOSHHOM BenMuMHOM (oOnuratHas peaOcopbuus). B
JMCTANbHBIX HW3BHUTHIX KaHalbllaXx M COOMpATENbHBIX TpPYOKax HOHOB M BOJBI MOXKET
peryaupoBaThCsl €€ BEIMYMHA H3MEHSIETCS B 3aBUCHUMOCTH OT (DYHKIIMOHAIBHOTO COCTOSIHUS
opranusMa ((akynsraTuBHas peabcopOIus).

Kananpipl  mouyek  CHOCOOHBI  CEKpeTHpOBaTh  HEKOTOphIe — BEIIECTBA;  AHTHOMOTHKH,
JIEBOMUIIETUH, CTPENITOMULIMH, MOHOMUIIMH, KAHAMULIUH U.T.[.
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[Tpu 0OBIYHOM BOJTHOM PEXHUME 33 CYTKH BBIAENSAETCS 0KoJIo 1-1,5 11 Moym.

AKT MOYEHCIYyCKaHUsl SIBJISIETCA  CJOKHBIM pe(iIeKTOpHbIM TporieccoM. LleHTp
MoyeucIyckanusi pacnojioxkeH Bo II-IV kpecToBbIX cermMeHTax CHMHHOIO MO3ra U HaXOJWUTCS
1101 KOHTPOJIEM HEHPOHOB, PACIOJIOKEHHBIX BBIILIE IEHTPOB MO3Tra, BKJIOYas U KOPY TOJIOBHOTO
Mo3ra.

Mouencnyckanusi MPOUCXOJUT BCJEACTBUE BO30YXKJEHUS HEPBHBIX OOpa3oBaHUl MOUYEBOTO
Ny3blps M MoOUEHCITycKaTeapHOTro KaHana. Korma P Moy mpu HamoJHEHHMM MOYU ITY3bIpS
nocturaet 12-15 cM BoA. CT - pacTsKEHHE CTEHOK, YTO pa3[pa’kaeT YyBCTBUTENIbHBIM HEPBHbBIE
OKOHYAHUSI MOYEBOTO My3bIps. AQQEpeHTHbIE CUTHAJIBl JOCTUTAIOT LIEHTpa MOYEOTAEICHUS B
CIIMHHOM MO3re, OTKyJa 10 MapacuMIaTH4YeCKUM HepBaM MOCTYNAalT K MOYEBOMY IY3bIPIO U
BBI3BIBAIOT COKPAIICHUSI €r0 CTEHOK.

4. WiunlocTpaTuBHBINA MaTepua:

-Ipe3eHTalUs JIEKIIHOHHOTO MaTepHuaa;

-IJIaKaThl 110 TEME 3aHsTHS;

-pa3aaTouHbIi MaTepuan (TabIuIbl, CXEMBbI, HILTIOCTPAIUN).

5.JImtepatypa npuioxenue Nel

6. KoHTpoJIbHBIE BONIPOCHI (00paTHAasl CBA3b):

1.00bsicHUTEe CTpOEHHE TMapeHXUMbl TIOYEK, HA30BUTE €€ OTAeNbl U aHaTOMHYECKHe
0COOEHHOCTH?

2. Pacckaxure 0 HeppoHE — dIEMEHTAPHOU CTPYKTYPHO-(DYHKIIMOHATLHON €AMHUIIE TTOUEK?

Jlexnus Nel2

1. Tema: Tepmoperynsiusi.

2. llesb: 1aTh CTYJCHTAM YETKOE TOHATHE O TEPMOPETYISAIIUN
3. Te3ucel JeKINA

TepMmoperyJsiniust — crioCOOHOCTB KUBBIX OPTaHU3MOB IOIJICP)KUBATH TEMIIEPATyPy Tela B
onpeeNIEHHBIX TPAaHUIIAX, 1aXKe €CIIU TeMIlepaTypa BHELIHEH cpebl 3HAYUTEIbHO OTJINYAeTCS.

HeHTp TEPMOPETYIAINUU paciiojiaracTcsa B OTACIEC I'OJIOBHOI'O MO3ra, KOTOpBIfI

Ha3bIBACTCA 'HI0TaJIaMYycC. FI/IHOTaJ'IaMyc YIpaBJA€T MpoueccaMunu BHZ[OKpHHHOﬁ CHUCTCMBI,
KOTOpas TCCHO B3aMMOCBA3daHa ¢ CaMbIMU BaKHBIMHA I TCPMOPCTYJIIIHAU OpraHaMu — 3TO
HaAIIOYCYHHMKHU U ITUTOBUIHAA KCJIC3A. TaK, IIpH MOHMKCHUU TCMIICPATYPhL Oprmanmeﬁ
CpCAbl YCUIIMBACTCA BBIICIICHUEC TOPMOHOB IMTOBUIHOM JKCJIC3bI, YCKOPAIOMINX oOMeH BCIICCTB
H, KaK CJICACTBUC YCUIINBACTCS TCHHOO6paBOBaHI/Ie.

HaznaueHue cucteMbl TEPMOPETYISALNN — TOJIEPKKA U CTAOUIM3aIMs IOCTOSIHHOTO 3HAYEeHUS
TeMIepaTypsbl Tejla, TO €CTh IPU eunomepmuy (CHIKEHUH TEMIIEpaTyphl TeJla OTHOCUTEIBHO
HOPMaJIbHOM) MOBBIIIATH TEMJI000pa30BaHUE U CHUXKATh TEIUIONIOTEPH, a

npu eunepmepmuy (MOBBIILIEHUH TEMIIEPATyphl T€JIa OTHOCUTEIILHO HOPMAJIbHOM ), HAIIPOTHUB,
YCUJIMBATh TEIJIOOOMEH C OKPYKalollel cpeJloi U CHUXKATh TEerI000pa3oBaHue.

OTOT mnmponecc NpeACTaBJACT coboit OJWH M3 aCIICKTOB roM€oCTaza — JUHAMHWYCCKU
HU3MCHAIOHIETOCA COCTOAHNA PABHOBECHA MCKIAY BHy’TpeHHefI CpCI[Oﬁ OpraHusmMa XUBOTHOT'O U
€TI0 BHCIIHUM OKPYKCHUCM. Pazgen HAYyKH, H3y‘laIOH.[HfI TAKHNEC MTPOLECCHI B 300JI0T'NH,
Ha3bIBACTCA BKO(I)I/IBI/IOJIOI‘ Hei win (bHSHOHOPH‘-ICCKOfI JKOJIOTHEH.

4. MiunlocTpaTuBHBINA MaTepuaJl:

-IIPE3EHTaLM JEKIIMOHHOTO MaTepHraa;

-IUTAKATBI 110 TEME 3aHATHS,;

-pa3aaTovHbIi MaTepHral (TabIUIbl, CXEMBbI, WIIJTIOCTPALIUHN).


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
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BC%D0%B5%D0%BE%D1%81%D1%82%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
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S5.JIutepaTtypa npuioxenue Nel
6. KoHTpoJIbHBIE BONPOCHI (00paTHAs CBA3b):
1. I'ne HaxoAUTCS LEHTP TEPMOPETYIISILIIH?

Jlekmusa Nel3

1. Tema: O0mas GU3NOJIOTHS aHAITHU3ATOPOB. 3PUTEIILHBIN aHATU3aTOP.

2. Heab: 1aTh CTy/I€HTaM 4YETKOE MPEJICTABICHUE O CTPOCHUU M PYHKLHUAX aHAJIU3aTOPOB.
3. Te3ucsl Jekuun

Opranbl 4YyBCTB — OTO aHATOMHYECKHE OOpa30BaHUS, KOTOpPBIE BOCHPUHUMAIOT
BHEIIHUE pa3Jipa’keHus (3BYyK, CBET, 3amax, BKYC M [Ip.), TPaHC(HOPMHUPYIOT HUX B HEPBHBIM
UMITYJIbC ¥ MIEPEAAlOT €ro B TOJIOBHOM MO3T.

KuBoii opraHu3M INOCTOSIHHO TMOJy4aeT HHGOpManuoo 00 HM3MEHEHUsX, KOTOpbIe
MPOUCXOJAT 3a €ro ImpeleJaMH U BHYIPUM OpraHu3Ma, a TakKe U3 BCEX uacTeil Tena.
PaznpakeHus w3 BHENIHEW W BHYTPEHHEH cpelbl BOCHPUHUMAIOTCS CHENUAIN3HPOBAHHBIMU
3JIEMEHTaMU, KOTOPbIE ONPEENSIOT ClieNn(UKY TOro WM MHOTO OpraHa YyBCTB M Ha3bIBAIOTCA
peyenmopamu.

UYenoBeky HEOOXOIUMBI TIOCTOSIHHOE TMOJIyY€HHE HHPOpPMAlMM O COCTOSIHUU H
M3MEHEHUSX BHEIIHEH cpeibl, nepepadoTka, 3TOH MHPOPMAllMd U HAa OCHOBE €€ COCTaBJICHHE
MUAHOB M TIPOTpPaMM MPEACTOSIIUN neareabHoCTH. MHbopmaiio o BHENIHEH W BHYTPEHHEH
cpelie OpraHu3Ma YeIoBeK MOJIy4aeT C MOMOIIbIO aHAIU3aTOPOB.

AHAIIM3aTOPOM WJIM  CEHCOPHOM CHCTEMOM, Ha3bIBalOT YacTh HEPBHOW CHCTEMBI,
COCTOSIIIYIO U3 MHOKECTBA CMELMATU3UPOBAHHBIX BOCTIPUHUMAIOUINX IPUOOPOB PELENTOPOB, a
TaK)Ke TMPOMEKYTOUHBIX M IIEHTPAIbHBIX HEPBHBIX KIETOK W CBSI3bIBAIOMIMX HX HEPBHBIX
BOJIOKOH. AHaJIM3aTOpbl MPEICTABIAIOT COO0M cHCTeMbl BXOAa UH(OpPMAIMU B MO3T M aHajM3a
aToil mHbopManuu. YdeHue o0 aHamm3aTopax Obl1o cosmano M.I1.IlaBnoBeiM, aHamu3aTopbl
BBITIOJIHAIOT CJIEAYIOIUM (DYHKITHH.

. 0OHapy)XeHHEe CUTHAJIOB.
. pa3MueHNe CUTHAJIOB.
. TIlepesiaya U rnpeodpa3oBaHue.
. KOJMPOBaHUE MOCTYyNAIOUIEH HHPOPMAIUH.
. IETEeKTUPOBAaHUE
. OTIO3HaHUE 00pa30B.
Opranbl 4yBCTB CIyXaT XKHUBOMY OpPraHHM3MY JUIS B3aUMOCBSI3M U TPUCIOCOONICHUS K
MOCTOSTHHO M3MEHSIOMIMMCS YCIOBUSAM OKPY>KAIOIIEH CpeJlbl U €€ MO3HAHUS.

Cornacio yuenutro WM. II. TlaBmoBa, KaxAblii aHAIMU3aTOP SIBISETCA CIOXKHBIM
KOMILJIEKCHBIM MEXaHU3MOM, KOTOPBI HE TOJHKO BOCIPHUHUMAET CUTHAJNBI U3 BHEIIHEH cpeipl,
HO U Mpeo0pa3yeT X SHEPTHIO B HEPBHBIN UMITYIIbC, TPOBOAUT BHICIINN aHAINU3 U CUHTES.

Kaxplii aHanuzaTop mnpeacTaBiseT cOOOM CIOXKHYIO CHUCTEMY, KOTOpas BKIIOYaeT
cnenytonie 3BeHbS: 1) nepugepuueckuii  npu6op, KOTOPbI BOCHPUHUMACT BHEIIHEE
BO3/ielicTBUE (CBET, 3amaX, BKYC, 3BYK, NPHUKOCHOBEHHE) M MpeoOpa3yeT ero B HEpBHBIN
UMIYIbC;, 2) npogodswue nymu, TO KOTOPHIM HEPBHBIA HMMIYJIbC TOCTYIIaeT B
COOTBETCTBYIOIIMI KOPKOBBIH HEPBHBIH LEHTP; 3) HepeHblil yenmp B KOpe OOJBIIOTO MO3ra
(KOpKOBBIN KOHEIl aHanu3aTopa). Bce aHanmm3aTtopbl NeisITcss Ha JBa TUMA. AHAIM3aTOPBI,
OCYILIECTBISIOLUINE aHAIM3 M CHHTE3 OKDPYKAIOWIEH CpeAbl, Ha3bIBAOTCA 6HEWHUMU WIN
akcmepopeyenmuenvi-mu. K HUM OTHOCATCS 3pUTENbHBIN, CIyXOBOH, O0OOHSTEIBHBIH,
TaKTWJIbHBIA M Ap. AHaIN3aTOPhl, OCYILECTBISIONINE aHAJIN3 SIBIIEHUN, KOTOPBIE MPOUCXOJAT
BHYTPU OpraHu3Ma, Ha3bIBAIOTCSA GHYMPEHHUMU WIN uHmepopeyenmuenvimy. OHU 1aIOT
MHPOPMAIIMIO O COCTOSIHUM ~CEpACYHO-COCYIUCTOM, MUIIEBAPUTEIBHON CHCTEM, OpPraHoB

AN AW —
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napixaHuss ¥ Jp. OJHUM U3 IVIaBHBIX BHYTPEHHHMX aHaJIM3aTOPOB SIBISETCS JBUTATENbHBIN
aHaIM3aTOP, KOTOPBIK AaeT MHPOPMALIMIO B MO3T O COCTOSIHMM MBIIIEYHO-CYCTaBHOTO aIllapara.
Ero penentopbl HMMEIOT CI0XKHOE CTPOEHUE U PACIOJOXKEHBl B MBILIIIAX, CYXOXUIUSAX U
CyCTaBax.

4. WiunrocTpaTuBHBINA MaTepua:

-Ipe3eHTalns JIEKI[HOHHOIO MaTepuaia;

-TUIaKaThl 110 TEME 3aHSTHS;

-pa3gaTouHbIi MaTepuan (Tabauibl, CXeMBbI, WILTIOCTPAIIUN).

S5.JInteparypa npuioxenue Nel

6.KoHTpobHbIE BONPOCHI (00paTHAasl CBA3b):

1. O6mas xapakTepuCcTHKa aHaIU3aTOPOB.

2. 3HaueHHe 3PUTEIHHOTO aHAIN3aTOpa?

Jexknus Nel4

1. Tema: YactHas pusuosiorusi aHanu3aTopoB. Bubl aHamM3aTOpOB.

2. lesb: 1aTh CTyJICHTAM YETKOE MIPEICTABJICHHE O CTPOCHUU U (DYHKIIUSIX aHAJTU3aTOPOB.
3. Te3ucol Jekuumn

W3BecTHO, YTO HEKOTOPHIC AHATU3ATOPHl 3aHUMAIOT TPOMEKYTOUHOE TIOJIOKEHHE,
HarpuMep BeCTHOYIApHBIN aHanu3aTop. OH HAXOAUTCS BHYTPU OpraHu3Ma (BHYTPEHHEE YXO),
HO BO30YXJaeTcsi BHEIMIHUMH ¢akTopamMu (YCKOPEHHE U 3aMeUICHHE BpAIlaTCIbHBIX H
MPSMOJTMHEHHBIX JBHUKEHUN ).

[lepudepuyeckas yacTh aHanu3aTopa MpeBpalllaeT ONpeAcTCHHbIE BUIbI SHEPTUU B
HEpBHOE BO30YyXKJEHHE, MpPU HSTOM [UIsI KaKIOTO W3 HHUX CYIIECTBYET COOCTBEHHas
crienuanu3anus (Xo0JIo, TeIo, 3anax, 3ByK 4 T. 1I.).

Takum 00pazom, Ipy MOMOIIK OPTraHOB YyBCTB YeJIOBEK MOIy4aeT BCIO HH(pOpMAaIHio 00
OKpYKalolllel cpesie, U3y4yaeT €€ U J1aeT COOTBETCTBYIOIUN OTBET HA pealbHbI€ BO3ACHCTBUA.
Axxomoanus - criocoOHOCTH ria3a K U3MEHEHHIO (JOKYCHOTO PacCTOSTHUS AJIsl pacCMaTpUBAHUS
MpPeIMETOB HAXOIAUIUXCSA Ha ONM3KUX U JAJEKUX PACCTOSHUAX, MYyTeM HW3MEHEHUS KPUBU3HBI
XpycTajauKa.

Pedpaxuus - npenomieHus Jiydeil B ria3zy 6e3 akKOMOJAIIMOHHBIX €10 U3MEHEHHIA.

ACTUTMAaTH3M - BbI3BaH HEBO3MOKHOCTBIO CXOXICHHUS BCEX Jy4eil B OJHY TOUKY, B OJUH

¢doxyc, B cIeICTBUE HEOIMHAKOBOTO MPEIOMIICHHS Jy4Yei B pa3HbIX HAIIPABIICHUSX.
Ceruarka sIBISIETCS CBETOUYBCTBUTEIILHON 4acThiO TU1a3a. B Hel copepkurcs okojio 125 miH.
najgoyek u 6-7 MuH KomOouek. Ilanmouyku SBIAIOTCS pELENTOpPaMH, BOCHPHUHUMAIOIIUMU
CBETOBBIC JIy4H B YCIIOBUAX CYMEPEYHOTO 3pEHHsI KOOOUYKU (YHKIIMOHUPYIOT B YCIOBUSAX SIPKOU
OCBEILIEHHOCTH U 00YCIaBIUBAIOT LIBETHOE 3pEHUE.

Cnyx - saBisercs CyOBEKTHBHBIM BOCIPHUSTHEM MEXaHUYECKON HSHeprum KojeOaHui
Bo3ayxa. OpraH ciiyXxa COCTOMT UX TPeX YacTel: Hapy:KHOTO, CPEAHETO W BHYTPEHHEro. YIIHas
paKkoBHHA YIAaBIUBAET 3BYKH W HAMPaBISET U3 B HAPYKHOU CIYXOBOM MPOXO]I 3BYKOBBIE BOJHBI
BBI3BIBAIOT KoJieOaHui0 OapabaHHOW mepexonku. OHH TMepenaroTcs CIyXOBBIM KOCTOYKAM -
MOJIOTOYKY, HaKOBajJbHE, U CTPEMEUKY, a 4Yepe3 MeMOpaHy OBAIHHOTO OKHA PACIPOCTPAHSIOTCS
Ha nepuiuM@py BEpXHEro U HWkHero kaHama. Konebanus mnepunuMdsl mepemaroTcs Ha
sHA0ANM}Y CpPEeTHETO KaHala. JTH KoJieOaHUsI PUBOJAT B JIBMKEHUE OCHOBHYIO MEMOpaHy, re
pacmoNio’)KeH KOpPTHEB oOpraH. VIMITyIbChl TPOXOJSIIME TIO BOJOKHAM CIYXOBOTO HEpBa,
nepenarT HH(HOPMAIIHIO O JEHCTBYIONIUX 3BYKOBBIX BOJHAX B IIEHTPAILHYIO HEPBHYIO CUCTEMY.
Jlanee MOXOJAT IO KOPKOBBIX HEHPOHOB. B cimyXOBOW 30HE KOpPHI MO3ra HEPBHBIE MMITYILCHI
TpaHC(HOPMUPYIOTCS B CITyXOBBIE OIIYIIICHHUS.
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BectuOynspHblii annapar sBJIsSE€TCS OPraHOB BOCIPUATHUS MOJIOKEHUS Tela U COXPaHEHUSI
paBHOBecus. BecTuOymnspHbIN anmapaT BKIIOYAeT IpelBepUe KOCTHOIO JIAOMpHUHTA U TpU
MOJIYKPYXXHBIX KaHaia. [lepernoHuaToil JaOUpUHT B 007aCTH NPEJIBEPHIO JICIIUTCS HA 2 JIeIIaKa,
B KOTOPBIX HAXOAUTCS OOJUTOBBIN anmnapar.

Koxa oOmagaer TaKTUIBHON TEIIOBOM, XOJIOJ0BOW M OONEBOW YYBCTBHTEIBHOCTBIO.
Pa3Hoe BuABI YYBCTBUTEIBHOCTU CBSI3bIBAIOT C Pa3IUYHBIMM IO CTPOCHHUIO PELEHNTOPHBIMU
anmnapaTamu.

BoneBpie n3yueHnss BOCIPUHUMAIOTCS CBOOOJHBIMU HEPBAMM OKOHYAHHUSIMU, XOJIOJ0BbIE
- konbamu Kpayse, Terossle - Tenbliamu ['osboku - MaliioHy, NIPUKOCHOBEHUS U J1aBIICHUS
TenplaMu MelcCHUpa U MaYnHMU.

TakTunbHass YyBCTBUTEIBHOCTh OOYCIOBJIEHA MPUKOCHOBEHHEM U JaBJICHUEM. €10 U XOJOJ
BOCIIPUHUMAIOTCS TEPMOpELENTOpaMH JBYX BHAOB: XOJIOAOBaMHU U TeIIoBbIMU. OpraH
OOOHSHUS 3aJI0KEH B CIM3UCTON O000JIOUKE BEpXHEW WM HUKHEH 4acTH cpeiHed HOCOBOit
pakoBUHBI. 3/€Ch pacrojaraeTcsi OOOHSTENbHBIH AMUTENUN, COCTOSIUNA W3 PEelEeNTOPHbIX U
OTIOPHBIX KIJIETOK.

4. UurocTpaTuBHBINA MaTepHuas:

-Ipe3eHTalus JEKIIMOHHOTO MaTepuaa;

-TJIaKaThl 110 TEME 3aHSTHS;

-pa3gaTouHbIi MaTepuan (TabauIbl, CXEMBbI, HILTIOCTPAIUN ).

5.JIntepatypa npusioxenue Nel

6.KoHTpoOJIbHBIE BONIPOCHI (00paTHAs CBA3b):

1.Buzpr ananu3aTopos.

2. KakoBo MeXaHM3M aHAIN3aTOPOB?

Jlexnusa Nel5

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

2. Heab: naTh cTyieHTaM YETKOE Mpe/IcTaBlIeHUE 00 yCIOBHBIE U Oe3yciI0BHbBIE pedieKkchl (110
N.I1.ITaBnoBy), I-1l curHansHas cucrteMa, THUITBI BBICIIECH HEPBHOM CHCTEMBI.

3. Te3ucol JeKINHA

®u3n0J10rusl BICIIEH HEPBHOI eI TeJILHOCTH - BBIJICISIEMBbI HAa TOCTCOBETCKOM
MIPOCTPAHCTBE pa3fell (PU3HOJIOTUH, U3YdaloInui (DYHKIIUN BBICILIETO OT/ea [IEHTPATbHOM
HEPBHOM CUCTEMBI — KOPbI OOJIBIINX MOJYILIAPHI TOJIOBHOTO MO3Tra, IOCPEICTBOM KOTOPOH
ofecreunBaroTCs CIOKHEUIINE OTHOUICHHS BBICOKOPA3BUTOTO OPraHu3Ma ¢ OKpYKarolen
BHEIIHEW CPEIOi.

3aHMMaeTCs UCCIIEI0BAHUEM HEPBHBIX MEXaHU3MOB MTOBE/ICHUS U MBICIUTEIBHOMN JEATEIBHOCTH.
OcHoBbl Hayku 3a510keHbl B Tpyaax M. M. Ceuenosa u W. I1. [1aBnoBa, packpeIBIIMX
coJiepKaHKe U CBOMCTBA (PU3UOJIOTMUECKUX MEXaHM3MOB MICUXUYECKON AEATEIbHOCTH MO3Ta.

®uznonorus BH/I kak Hayka 0 HeHpo(hU3HOTOTHIECKUX MEXaHU3MAaX ICUXUKU U TIOBEICHUS
(6aszupyromasics Ha TpUHIINIIE PEPIESKTOPHOTO OTPAKEHUS BHEUTHETO MHUPA), OCHOBBIBAETCS Ha
9KCMIEPUMEHTAJIbHBIX METOAAX HCCIEA0BaHUS, U3Y4aeT (PU3HOIOTHIO aHAIU3aTOPOB,
00pa3oBaHUE YCIOBHBIX pe(IeKCOB, B3aNMOICHCTBHE

MPOLIECCOB 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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CHUrHaJbHBIMH CHCTEMaMHU HA3bIBAIOT COBOKYITHOCTh YCJIOBHBIX CBSI3€H, 00bEINHSIONINX B
TOJIOBHOM MO3I'€ CEHCOPHYIO U OHATUHHYIO CUCTeMBI curHalioB. [lepBasi u BTopas
CHUTHAJIbHBIE CHCTEMBI YEJIOBEKa 00SCIICUNBAIOT ONTHMAIIEHOE MPUCTIOCOOTICHUE K MUPY U
okpyxatoien cpeae. CUCTEMbI HAXOIATCS BO B3aUMOACHCTBUH, BOCIIPUHUMAS
JNENCTBUTENHLHOCTh M CUTHAJIBI U3 BHEITHETO MUPA.

IlepBas curHajJibHasi CHCTEMA HUMeeTCsl Y YeJI0BeKAa U JKUBOTHBIX, BTOPasi — TOJbKO Y
yeJsioBeKa. [loHsTHE O CUTHAJIBHBIX cUCTeMax BriepBbie ObuT0 BBeneHO W.I1. TTaBnoBbiM 1yist
pasrpaHUYeHUs BBICIICH HEPBHOW NEATEIHLHOCTH JKUBOTHBIX U yeioBeka. Knaccuduxarus
CUTHAJIBHBIX CUCTEM 0003HAaYaeT KaYeCTBEHHBIC OTIIUYMS YPOBHSI DBOJIIOIIHOHHOTO Pa3BUTHS
BH/I. [Ins uemoBeka v )KUBOTHOTO OOIIMMHM JAHHBIMU CIIYKUT aHAIN3 CUTHAJIOB SIBJICHUN U
MPEAMETOB, MPUXOAIIINX OT PEIENTOPOB opranu3ma. Takum obpazoM, GopmMupyeTcs
MBIIIIJIEHHE MPEAMETHO-00pa3HOro THIIA.

B nporiecce oOnieHus ¥ TPYIOBOM JCATEIHLHOCTH B COIIMYME Y YeJIOBEKA HACTYITACT CJIC YOI
oTarl pa3BI/ITI/I$I. HCHTGHBHOCTB nepBoﬁ H BTOpOﬁ CUTHAJIBHBIX CUCTEM TECHO CBA3aHBI Me>1<)1y
cO0O0M.

[ToHsiTHE BTOPO# CUTHAJILHON CHCTEMbI — BOCIIPUSITHAE ICUCTBUTEIIBHOCTH U
OKPY’KaIOILIEr0 MPOCTPAHCTBA MOCPEICTBOM CJIOBA, T.€. CMBICIIOBOTO 3HAUEHUSI.

TpeTbsi CHTHAJIbHAS CUCTEMA — TICUXOJIOTHS, CyObEKTHUBHAS JIEHCTBUTEIIBHOCTS, T]IE
MPOUCXOAUT TIEPESKUBAHNE 3HAKOB CO3HAHUS M 00pa30B, GOPMUPYIOIITUXCS BO BTOPOIt
CUTHAIbHOM CHCTEME.

ITonsiTHE MEePBOIl CUTHAJIbHOI CHCTEMBI

B nanHoe moHsTHE BXOAAT YCIOBHO-PEGIIEKTOPHBIE CBSI3H, BEI3BAHHBIE BHEITHUMU U
BHYTPEHHUMHU pa3jpaxkanmuMu pakropamu. B qanHoMm citydae He paboTaeT CMBICIOBOE CIIOBO.
Curnassl, IPUCYIIUE EPBON CUTHAIILHON CUCTEME:

. TaKTHJIbHBIE OLIYILEHUS;

. 3araxu;

. LIBETOBOE BOCIIPUSATHE;

3 hopma;

. TeMIIepaTypa;

. MEXaHUYEeCKO€e BO3JeHCTBUE;
. BKYC.

Ha ocHoBe »TuX omyiieHuii (opMUpyeTcsi 4yBCTBEHHOE MO3HAHUE MUPA U OKpYXKAIoILel Cpe/ibl.
Cursassl OT pelenToOpoB, MOCTYMAIOIINE B TOJIOBHON MO3T, (POPMUPYIOT HEPBHBIC UMITYJIbCHI,
KOTOPBIE CHHTE3UPYIOTCS U aHAJIN3UPYIOTCS MO3IOM.

YepTel, OTINYAIOIIKE IEPBYIO0 CUTHAIIBHYIO CUCTEMY:

1. OOBbEKTUBHBIC SIBJICHUS OKPY)I(aIOH_Ieﬁ YyeJIoBeKa WIH >KUBOTHOE ACMCTBUTEILHOCTH.

2. Hanuaue 663yCJIOBHOFO pasapaxKuTes — nuieBoro, moJoBoro, O60pOHI/ITeJ'H>HOF0
XapakTepa.

3. buonoruueckuii HHCTUHKT HpI/ICHOCO6HeHI/ISI — CTPEMJICHUC K JIYUIIUM YCJIOBUAM KU3HU:

XOopomeMy XKUY, MUTAHUTO, 6G3OHaCHOCTI/I, Pa3MHOKCHHUIO.
HepBasi CHUT'HaJIbHasA CUCTEMaA YCJIOBEKAd HOCUT COLIMAJIBHYIO OKPACKY U 3aBUCUT OT
OMPCACIICHHBIX COIIUAJIBHBIX YCHOBHﬁ.
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[Ipu3Haku BTOPOM CUTHAIBHOW CHCTEMBI:

. CIIOBA M yCTHAsI peUb;

. CJIOBA M IUCHbMEHHAS peUb;
. MHUMUKA U KECTHI,

. 3HAKU;

J PUCYHKHU;

) CUMBOJIBI;

. (hopMyIIBL.

Cnoso B JaHHOM Cj1ydac MMECT CMBICJIOBOC 3HAYCHHUE U YCTIOBCK IMOJIYyHacT CIIOCOOHOCTE

MBICIINTh a0CTPAKTHO U OCO3HAaHHO. B mpoliecce mpuHUMAaIOT yyacTe 00a MoJIylapus
YeJI0BEYECKOro MO3ra.

UYepTsl, XapaKkTepHU3yIOIINE BTOPYIO CUTHAIbHYIO CUCTEMY:

1. CriocoOHOCTh 0000IIUTE OHATHS U OTBJIEYbCS OT UX OOIINX CBOWCTB.

2. OnHOBpEMEHHOE NEPECTPOCHUE BPEMEHHBIX HEPBHBIX CBS3EH.

3. AOGCTPaKTHOCTH MOHATHUS, BO3SMOKHOCTh MBICJIEHHO OTIEpUPOBAThH IIPeIMETaMH B X
OTCYTCTBHE.

4. OTtoOpakeHre BpEMEHHbIX CBS3EH.

5. Bnusinue pednexcoB U yToMiIseMOCTh YeI0BEKa.

OTnuamsi BTOpOM CUTHAJIBHOM CHCTEMBI OT TIEPBOM B TOM, YTO OHA ChOpMHUpOBaJIach Oyiaroaaps
COLIMANIFHOMY Pa3BUTHIO ueoBeka. [Ipuliio npeacraBieHue o ASHCTBUTEIBHOCTH U PEATbHOCTH
MIPH MIOMOILU PEYH, CJIOB, PUCYHKOB, 3HAKOB.

4. NiutocTpaTuBHBIN MaTepuaJ:

-Ipe3eHTalus JEKIIMOHHOTO MaTepuaa;

-TJIaKaThl IO TEME 3aHSTHS;

-pa3aTouHbIi MaTepuan (TaOIulIbl, CXeMbl, WITIOCTPALlUN ).

5.JIntepaTypa npuioxenue Nel

6. KoHTpoJIbHBIE BONIPOCHI (00paTHAasi CBA3b):

1. Pacckaxxute 0 BbICHIEH HEPBHOU NEATEILHOCTH ?
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Ipunoxenue Nel

Jluteparypa:

Ha pycckom si3bike

OCHOBHAsI:

1. Kocunkuit I'.1. @usnonorus. 1,2,3-i Tom. — IBepo, 2014.

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

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

600 c.

AOMOJIHUTEIbHAS:

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

OCHOBHasI:

1. baockutii E.b., badckast H.E. Anam dusuonoruscer: okynsik 1,2,3 Tom. — 9Bepo, 2015.

2. Kansimrer pusuosnorust: okynbikK. — M.: I'DOTAP-Menua, 2015.

3. Kansintel dpusuonorus: okynsik; pea. JI. 3. Tens. — M.: JIutteppa, 2015.

JAOMOJIHUTEIbHAS:

1. Kacemmb6ekoB, B. K. Kanbintel ¢usnonorus OoMbIHINA aXyaJIIbIK €CeNTep KUBIHTBIFBI : OKY-
omicTemMenik Kypaiu /. - Anmatsl : DBepo, 2016. - 152 Ger. c.

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

Ha anrymiickom 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.

JAOMOJTHUTEIbHAS:

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.

JICKTPOHHBIE PeCcypChI:

1. HopmanbHas ¢uzuosnorus [DaeKTpoHHbIH pecypc] : yueOHuk / mox pen. b. M. Tkauenko. - 3-
€ U3, UCTIP. U JOIL. - DIeKTpoH.TeKcToBbIe AaH. ( 53,1MO0). - M. : TDOTAP - Menua, 2017. -
311. onT. J{uck

2. Anam ¢usnonoruscel. JAMHaMuKanbIKChI30a1ap atiackl [DneKTpoHHbIH pecype] :0KymnbIK / K.
B. Cynakos [xk.0.] ; ka3zakrin. aya. M. K. Kankoxka. - Dnekrpon.tekcroBeie AaH. (105MO0). -
M. : I'DOTAP - Menua, 2017. - 4640. c.

3. Anam aHatoMuschl. 3 T. 2-m1i T. CIJIaHXHOJIOTHSL KOHE JKYPEK-TaMbIp Kyheci [ DneKTpoHHbII
pecypc] : okymeik / W. B. TaiiBoponckuii [1/6.] ; ka3zak Tin. aya. A. b. AyOakupos. -
DneKTpoH.TeKCTOBbIE AaH. (836M0). - M. : ITDOTAP - Menua, 2016. - 488 6. C
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4. Anam aHatoMuschl. 3 TOMIBIK. 1- mii T. Tipek-KUMBUT anmapaThl [DJIIEKTPOHHBIN pecype] :

okynelk / WM. B. TaiiBopoHckuii [1/0.] ; Ka3zak TiI.

ayn. A. b. Ay0akupoB. -

DneKTpoH.TeKCTOBbIE AaH. (795M0). - M. : I'DOTAP - Menua, 2015. - 416 6. c.
5. KanpmTs! gusnosiorus [ DNeKTpoHHBIH pecype] : oKynbIK / Ka3.Til. ayn. @. A. Munmybaesa ;
pen. K. B. Cynakos. - DnekrpoH.TekctoBbie naH. (1,42M0). - M. : I'DOTAP - Menua, 2015. -

864 0eT.3I1. OIT. TUCK

No

https://aknurpress.kz/login

Anam anaromuscel.Jlocaes T.M. , 2019 locaes T.M./I1b Aknurpress

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

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

Teneyxanos C. ,

10. Topmanos, H., Teneyxanos, C. Anam ¢huznosorusicel: oKyIbIK: OKyIbIK. | -KiTaIrl. - AJIMaThI:

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

11. Aiizaman, P. U.dwusnonorust yenmoseka [Texct] : y4e6. mocobue / P. U. Aizman, H. II.
Abackaiioa, H. C. lllynenuna. - 2-¢ u3j., nepepad. u ucmp. - M. : UTHOPA-M, 2018. - 431,

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

12. Hukutnaa, Onpra CepreeBHa. AHATOMUS ¥ (DPU3UOJIOTHS YeioBeka [TeKcT] : mpakTHKyM : B 2
4. / O. C. Hukutuna, A. U. Kybapko, A. H. Xapnamona ; mox pen. B. A. IlepeBep3es ; M-Bo
3npaBooxpanenus Pb, BI'MY, Kad. nHOpmanbHOW ¢Qusnosorun. - Munck : BI'MY,

2015http://elib.kaznu.kz

13. CornaeBa, Xanuca KanbimeBHa.Anam ¢u3zuosoruscel [MoTiH]
A. A. OrtenbGeprenoB, . b. HinmibaeBa. - Anmarsl

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

DJIeKTPOHHBIE 0a3bl JaHHBIX

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

No HanmenoBanue Ccbuika

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

2 | PecniyOnmkaHckasi MEKBY30BCKast AJIEKTPOHHAS http://rmebrk.kz/
6ubnunoreka

3 | KoHCynbTaHT CTY/IEHTA http://www.studmedlib.ru/

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

5 | BakoH (moctym B cipaBo4HO-HH(MOpMAIIMOHHOM cektope) | https://zan.kz/ru

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

7 | HayuHas snexTpoHHas OMOIHOTEKA 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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