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KomIuiekc ayauTOpHbIX 3aHATUNA NO AUCUUILIMHE «DU3HOJIOTHS» [0 MOAYIIO «AHATOMUS,
(U3MOTIOTHS COCTABIICH:
[IpenonaBatens ¢usuonoruu kadeapsr "Mopdonorndeckue aucruruinab": Mamsimesa 1. T.

Ha ocnaBanuu pabouero yue6Horo miana no crneuuainbHoctu: 09130200 — «Akyuiepckoe
nenoy», Keamupukamus: 4509130201- «Axymiep»

PacCMOTPEH M YTBEP)KACH Ha 3ace/aHiu Kaeaps! "Mopdonornyeckie AMCUHMILTHHBL"
npoTtokon Ne oT Kl 1% 5 2024 r.
3apeayromas Kadenpal Epanxan A K.
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Teopus Nel

1. Tema: O0mas xapakrepucTuka (GHU3HOJOIMU Kak Hayku. Pusmosnoruss Bo30yaMMbIX
TkaHell. O0mas xapakrepucruka IIHC.

2. Heab: math 4yeTKoe NpeACTaBICHHE O (PU3MONOTHH, KaK HayKe, MOHATHE O BO30YAMMBIX
TKaHSAX, OHMODJIEKTPUYECKUX SBICHUSX M OCOOCHHOCTSIX TIPOIIECCOB BO3OYXKICHHS U
TopMOkeHHs. 3yunTh 0COOEHHOCTH CTPOEHHUS U (PYHKUHOHMPOBAHUS IIEHTPAIbHON HEPBHOM
CUCTEMBI.

3. Te3ucsl Teopum:

O@usznonoruss —  (yHAAMEHTalbHasl  AKCIEPUMEHTAIbHO-TEOPETUYECKass Hayka o
KU3ZHEJESATENIbHOCTH 1IE€JIOr0 OpraHu3Ma, (U3UOJOTMYECKHX CHUCTEM, OpPraHOB, KIETOK H
OTJENbHBIX KIETOYHBIX CTPYKTYpP, MEXaHU3MaX PETYJIALUU MPU B3aUMOJICHCTBUU OpraHU3Ma ¢
OKpY’)KaloIlle, B TOM YHCJIE€ U COIMAIBHOW Cpefoi; pasfen OHOJOTHH, H3yYaroIIni
JesITeNbHOCTh ((DYHKIUMU) dKUBOTO OpraHU3Ma M €ro OTIENBbHBIX CHUCTEM, OpraHOB, TKaHEH U
KJIETOK.

OcCOOEHHOCTSMH COBPEMEHHOI0 TMepHoja pa3BUTHS (U3HOJOTHM SIBIsSIETCS  yriyOsieHue
AQHAJIMTUYECKOTO0 HAINpPAaBJIEHUS — MCCIeA0BaHUE MeMOpaHHbBIX, KJIETOYHBIX MPOLIECCOB,
O0Mo(U3NUECKUX MEXaHU3MOB BO30YXKJIEHHS M TOPMOXKEHMS, HCIOJb30BaHUE JOCTHKEHUMN
HAayKd M TEXHUKH C OJHOBPEMEHHBIM HCIOJIb30BAHHEM CHCTEMHOTO MOAXO0/a K H3YYECHHIO
L[€JICHANIPaBJICHHOIO TOBE/IEHUSI YelIOBEKa B E€CTECTBEHHBIX YCIOBHUSAX Cpeabl OOUTaHMS,
YCIOBUSIX TPOU3BOJICTBEHHO-TPYI0BOM, CIIOPTUBHOM, aBUAIIMOHHOM, KOCMUYECKOH U JIp. BUJIOB
nesTenbHOCTH. DHU3MOI0rusA, B HACTOSINEE BPEMs, pacCCMATPUBACTCS KaK HAay4yHas OCHOBA
JIUAarHOCTHKHU 370pOBbs, 30pOBOr0 00pa3za KM3HM M NPOrHO3MPOBAHUS (PYHKIHMOHAIBHOTO
COCTOSIHUS PabOTOCIIOCOOHOCTHU YenoBeka. bonblioe BHUMaHWE OTBOANUTCS U3YyUEHHIO BIUSHHUS
COLMAJIBHBIX (DAKTOPOB Ha MPOLECCHI AKUZHEAEATEILHOCTH OpraHn3Ma yesnoBeka. GU3noorus —
BaKHEWIasi 4acTh TEOPETHUECKUX AUCLMIUINH, Ojaronaps KOTOPOHl CTYJEHT-MEAMK MO3HAET
o011Ke 3aKOHOMEPHOCTH JKU3HEAEATEIbHOCTH 3/J0POBOTO OpPraHU3Ma.

OOBeKTOM U3yueHus PU3HOIOTUHU ABIISETCS )KUBOW OPraHU3M U €ro (PyHKIIMM Ha BCEX YPOBHSX
OpraHM3alUK: KJIETOYHOM, TKAHEBOM, OPraHHOM M CUCTEMHOM. [3yuenue opranusma 310pOBbIX
a0l TO3BOJIMT OyAyllMM BpadaM ObICTpee OBIAJeTh MeETOAaMU (YHKIMOHAIbHON
JUAarHOCTHKH, OLCHUTHh COCTOSSHUE 3J0pPOBbi M aJalTallud OpraHu3Ma, YpOBEHb €ro
(YHKIIMOHMPOBAHUS 10 CTENEHM OTKJIOHEHHsS (U3HOJIIOTUYECKUX (QYHKIUH OT HOPMBI.
PackpbITie 3aKOHOMEpPHOCTEH (PU3HOIOIUU YeIoBEKa — HE0OXO0AUMOE YCIIOBHE JalbHEHILEro
YBEJIMUEHUS NPOAOJDKUTEIBHOCTH JKU3HM, DPALMOHAIBHOM OpraHu3allid O3J0POBJIEHUS H
oOJierueHus ycJioBUil TpyJa U ObITa, OTKPBITUS HOBBIX METO/OB HPEAYNPEKIACHUS U JCUECHUS
3aboseBaHuil. OU3HOIOTHS — OCHOBA COLMAILHOMN U JIMYHON TMI'MEeHBI, OXPaHbl 37J0POBbs MaTEpU
U pebeHKa, IIKOJIbHON I'MTUeHbl, palMoOHAJIbHOW OpraHu3aluu Tpyjaa, ydeOHOro mpolecca B
mkojax. Takum oOpa3oM, Ha 3HaHUM HOPMaJIbHBIX (YHKLUH OpraHu3Ma 4eloBeKa OCHOBAHBI
KakK Mpo(UIakTHYecKas, TaK U KIMHUYECKasi MEULIMHA.

OnHUM U3 Ba)KHBIX CBOMCTB JKUBBIX KJIETOK SBIISIETCS UX JIEKTpUUYECKast BO30Y IUMOCTb, T.€.
CIOCOOHOCTh BO30YXKJaTbCcsi B OTBET Ha JIGHCTBHE JJIEKTPHUUECKOrOo TOKa. Bblcokas
qyBCTBUTENIBHOCTh BO30YIUMBIX TKaHEH K JAEHCTBHIO c1a0Oro 3JEKTPHUECKOro TOKa BIIEPBBIE
ObUIa IPOJAEMOHCTPUPOBaHA ['aNbBaHU B OMNBITaX HAa HEPBHO-MBILIEYHOM IIperapare 3aJHUX
JanoK JArymkd. EciM K HEpBHO-MBIIEYHOMY IIpenapary JATYUIKA TNPUWIOXKHUTb JBE
COEIMHEHHBIE MEXTY COOOW IIACTUHKU M3 PAa3IMUYHBIX METAJIOB, HalpuMep Meb - LUHK,
TaKkuM 00pa3oM, YTOObI 0/1HA TUIACTHHKA KacajlaCh MBIIILIbL, a Ipyras — HEpBa, TO MbIIIA OyAeT
COKpalaThes (nepeviii onvim I anveanu). JleTanbHbli aHAU3 PE3yJIbTAaTOB ONBITOB I 'anbBaHwy,
nmpoBeleHHbIH A. BonbTa, NO3BOMMI CAENaTh JAPYroe 3aKJIIOUEHHUE: DJIEKTPUUECKUH TOK
BO3HUKAeT HE B JKUBBIX KIETKaX, a B .Mecme KOHMAKMA pPA3HOPOOHbIX MemAlos ¢
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9eKMPOAUMOM, TIOCKOJIBKY TKAaHEBbIE >KMJIKOCTH MPEICTaBIAIOT cOO0M pacTtBop coieil. B
pe3yibTare CBOUX HccienoBaHuil A.BosibTa co3zan ycTpoWcTBO, IMOJIy4MBILIEE Ha3BaHUE
«BOJIBTOB CTOJIO» — HA0Op TMOCIIENOBATEIFHO YEPEHYIOUINXCS ITMHKOBBIX M CEpeOpSHBIX
IUIACTUHOK, Pa3/eleHHbIX OyMaroii, CMOUEHHOM COJIEBBIM PaCTBOPOM.

B noxazarenbcTBO CripaBeayIMBOCTH CBOEH TOYKM 3peHMS ['anbBaHM MPEUIOKUI IPYTOM OIBIT:
HaOpachIBaTh Ha MBIIIIY AUCTAIBHBIA OTPE30K HEPBA, KOTOPHIM HHHEPBHUPYET 3Ty MBIIIIY, IPU
9TOM MBIIIIA TAaKXK€ COKpallajach (6mopou onvim [anveanu, UM onvlm 6e3 memania).
OTcyTcTBHE METAJUIMYECKUX MPOBOJAHUKOB NpU TMPOBEACHUU ONbITa MO3BoiwIo ["anpBaHu
MOATBEPANUTDH CBOIO TOUKY 3PEHMSI U Pa3BUTh MPEICTABICHUS O «<OKUBOTHOM AJIEKTPUYECTBEY, T.
€. JJIEKTPUUECKUX SIBJICHUSAX, BOSHUKAIOUINX B )KUBbIX KieTKaX. OKOHYATEIbHOE 10Ka3aTeIbCTBO
CYILIECTBOBAHMUS JJIEKTPUYECKUX SIBJIEHUI B JKUBBIX TKaHAX OBbUIO TIOJYyY€HO B oOnwvlme
«emopuunoco memanyca» Marreyduu, B KOTOPOM OJUH HEPBHO-MBIIIEYHBIN Ipenapar
BO30Y’KJaJICd TOKOM, @ OMOTOKH COKpAILlalOIECsl MBILIIBI pa3paXkald HEpB BTOPOTO HEPBHO-
MBIIIIEYHOIO Mpernapara.

B xonte XIX Beka 6maronaps padoram JI. ['epmana, O. [{ro0ya-Paitmona, 0. bepamreitna crano
OUYEBUJHO, YTO DHJIEKTPUYECKHUE SBJICHMS, KOTOPbIE BO3HHUKAIOT B BO3OYAMMBIX TKaHSX,
0OyCJIOBIIGHBI JJIEKTPUYECKUMH CBOWCTBAMH KJIETOYHBIX MemOpaH. Ocoboe MecTo B
(bu3HM0IOruM OTBOAUTCS BO30YAUMBIM TKaHAM. He Bce TkaHU B OpraHu3Me ClioCOOHBI OJJMHAKOBO
OBICTPO OTBeYaTh Ha JEHCTBHUS pasapaxuTeneil. ToIbKO HEKOTOpbIE W3 HUX B Ipolecce
9BOJTIOIIAU BBIPA0OOTAIM 3TO CBOMCTBO - OBICTPHINA OTBET Ha JACHCTBUE Pa3IpasKUTEIIS.

[Tox pazapakuteneM NOHUMAIOT JIF000e N3MEHEHUE YCIOBUI BHEIIIHEH M BHYTPEHHEH CpeIbl,
€CJIM OHO BO3HUKAET BHE3AITHO, UMEET JOCTATOYHYIO CHILY, YACPKUBAETCS ONPEICIECHHOE BPEMS,
BBI3bIBAET OOpAaTUMBbIE W3MEHEHMs CTPYKTYpbl M JESATEIbHOCTH J>KHUBBIX TKAaHEH M KJIETOK.
IIponiecc Bo3aeHCTBUS pa3ApakKUTeNs Ha )KUBbIE CTPYKTYPbI Ha3bIBACTCS pazopadiceHueM.
Tkanu W KJIETKHM OpraHu3Mma, CHELMaIbHO IMPHCIOCOOJIEHHBIE K OCYIIECTBICHUIO OBICTPBIX
OTBETHBIX PEaKLUi Ha JIeHCTBUE pa3fpakUTels, Ha3bIBAIOTCA 6030youmbimu mranamu. K HIM
OTHOCSITCSI HEPBHAs, JKEJIE3UCTasl U MBILICYHAS TKAHU.

Bo30yaumble TkaHM O00JaJalOT  PSOM  CHEUU(UYECKUX CBOWCTB: BO30YIUMOCTBIO U
IIPOBOJUMOCTBIO.

Bo30yauMocTs - CnoCOOHOCTh BO30YyAMMONM TKaHM OTBEYaThb M3MEHEHUEM CTPYKTYpbl M
NeATeNbHOCTH Ha JIeHCTBHE pa3[pakuTes, T.€. OTBEYaTh O0COOOH OMONIOrMYECKOM peakuueH,
Ha3bIBAEMOU 8030VIHCOCHUEM.

Bo30yxneHnne - OTBeTHas peakuus Bo30yIUMOH TKaHM Ha JelcTBUE BO30yauTels,
NPOSIBJISIIOILASCS B COBOKYNHOCTH — (PU3MYECKHX, (PU3UKO-XMMHMUYECKHX, XUMHUYECKHX,
MeTa0OJIMUECKUX MPOLECCOB U M3MEHEHUH eATEIbHOCTH.

Bo30yxnenue - BOIHOOOpa3HbI Mpolecc, KOTOPBIA IMPOSBIAETCS B PAa3HBIX BO30YIMMBIX
TKaHAX crienn(uyeckuii 06pa3oM: B MBILLICUHOM - COKPAILLICHUEM, B JKEJIE3UCTOM - 00pa3oBaHUEM
U BBIJICTICHUEM CEKPETA, B HEPBHOM -- BOZHUKHOBEHUEM M IIPOBEICHUEM HEPBHOI'O MMITYJIbCA.
PazButne Bo30yXIEHUS CONPOBOXKIAECTCS KPATKOBPEMEHHBIM HMCUE3HOBEHHEM BO30YIMMOCTH.
3areM oHa ObICTPO BOCCTaHABIMBAETCS.

OOs3aTenbHBIM U OOIIMM  TNPU3HAKOM BO30OYKIEHHUS BO30YAMMBIX TKaHEH sBIsETCS
BO3HUKHOBEHHE OMOJIOTHUECKOTO TOKA JeHCTBHUS, T.€. OMOIEKTPUUECKUX SBICHUH.
IIpoBoMMOCTE - CBOMCTBO BO30YyAMMON TKaHM aKTHMBHO IPOBOJIUTH BOJHY BO30YKICHHS.
Hanpumep, aBurarenabHbIi HEPB KOIIKH MPOBOAUT BO30Y K AeHHE cO ckopocThio 1200 cm/c.
XKuBas kierka B pe3yjbTare oOMEHa BEIIECTB M OCYILIECTBIEHHS CBOEH crenupuieckoit
JeATeIbHOCTH HETPEPHIBHO FEHEPUPYET IEKTPUUECKUE MTOTEHLIUANBI - Onooruueckuii Tok. [1o
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YCJIOBUSIM BO3HMKHOBEHHS B KHUBBIX TKAHSIX PA3IMYalOT MOTECHIMAI TOKOS M TOTEHIHAT
BO30YKJICHUS, HITU OMOJIOTHYECKUN TOK ITOKOSI M OMOJIOTUYECKUI TOK JCHCTBUS.

Mesx Ty TIpOTOIIIIa3MO# KJIETKH M OKPYKAIOMIEH KIETKY CPEeIoi B KHUBBIX BO30YTUMBIX KIETKAX
TKaHEW CyLIECTBYEeT MOHHOE HepaBHOBecue. B cocTosiHMM (DU3HOIOrMYECKOro MOKOs BHYTPH
KJIETOK OOJIbIIIE HOHOB KaJlksl, YeM CHAPYKH, a CHAPYKU OOJIbIIIC MOHOB HATPHS, YEM BHYTPH.
Takoe nOHHOE HepaBHOBEcHE 00eCTIeUNBAET MOJIOKUTEIbHBIN 3aps/] HApy>KHOH OBEPXHOCTH U
OTPUIATCIILHBIA 3apsij BHYTPEHHEH ITOBEPXHOCTH MEMOpaHBI KIIETKH, TaK Kak OOJbIas
KOHIICHTpAIlUs HIOHOB HATPUS 00ECTICUNBACT MOJI0OKUTEIBHBIN 3apsi, a O0bIIast KOHIICHTPALIHUS
WOHOB KaJHs -- OTPHUIATENBHBIA 3apsia. Eciau s1eKTponbl COeIMHUTH C TaJIbBAHOMETPOM H
HaJIO)KUTh OJIMH DJIEKTPOJlI Ha TMOBEPXHOCTh KJIETKH, a JPYyroil BBECTH BHYTPb €€, TO
O0OHapyKUTCSI pa3HOCTh MOTEHIMANOB, paBHasg 15 - 90 MuMBOABLT. TOK, perucTpupyeMblii B
BO30Y/IMMBIX TKaHSAX B COCTOSIHUU IIOKOS, Ha3bIBAETCS OUONOUYECKUM MOKOM HOKOS, WU
NOMEHYUAIOM NOKOSL.

[Ipu neiicTBuM pazapaxuTenss HA TKaHb TMPOUCXOIUT KojeOaHHWe TOTEHIMada TIOKOs, a
BOZHUKAIOMIMM B STUX YCJIOBUAX TOK HAa3bIBACTCS MOKOM Oelcmeus, WIA NOMeHYUaiom
Oeticmgus. IlpyunHON €ro BO3HMKHOBEHMS SBISIETCS W3MEHEHHE HOHHOM MPOHUIIAEMOCTU
MeMOpaHbl B y4YacTKe, Ha KOTOPBIM NIEHCTBYET pa3/IpakUTesb: YBEIMYUBAETCS IOCTYILJICHHUE
MOHOB HATPHS BO BHYTPb, a MOHOB KaJIUs -- HAPYKY KIETKH. DTO BEJET K TOMY, YTO TOBEPXHOCTh
MeMOpaHbl KJIETKM Ha MECTe pa3[pa)KeHUs CTAHOBUTCS SJIEKTPOOTPULIATENIBHOM, co3aaercs
Pa3HOCTh TOTECHIIMAIOB MEXAY COCETHUMH Y4YaCTKaMH TOBEPXHOCTH MEMOpaHBI KIIETKH,
BO3HUKAET OWOJIOTMUECKHH TOK, KOTOpPBIH OEXKUT MO MeMOpaHe KIeTKH. OJTO M €CTh
OUon0cUYeCKUll MOK Oelticmeus, NI NOMEHYUA OeliCMEUsL.

HepBHnast cucrema neiauTcst Ha IIEHTpaIbHYIO U niepudepudeckyro. K rieHTpaibHOl HEpBHOU
cucteme (IIHC) oTHOCATCS CIMHHOW M TOJIOBHOM MO3T, KOTOPBIE COCTOSIT U3 CEPOro U OEI0ro
BemecTBa. Cepoe BEleCTBO CIIMHHOIO U FOJIOBHOI'O MO3Ta — 3TO CKOIUIEHHE HEPBHBIX KIJIETOK
BMecTe ¢ OMKaWIIMMM pPa3BETBICHUSMU HUX OTPOCTKOB. benmoe BemecTBo — 3TO HEpBHbBIE
BOJIOKHA, OTPOCTKH HEPBHBIX KIJIETOK, KOTOPbIE MMEIOT MHEIMHOBYIO 000J0YKYy (OHA MpUIaeT
BOJIOKHaM Oeltblii 11BeT). HepBHBIE BOJIOKHA, BXOJSIKME B COCTAaB MPOBOSAIIMX MyTeH CIMHHOTO
Y TOJIOBHOT'O MO3T'a, CBS3BIBAIOT Pa3IMYHbIC HEPBHBIC LIEHTPHI MEXKIY COOOM.

Hepsbl u HepBHBIE BOJIOKHA, cBsi3biBaromue [IHC ¢ opranamu, oTHOCATCS K nepudepudeckon
HEpPBHOU CUCTEME.

B 3aBucumocTH OT poiid B OpraHM3MEe HEPBHYIO CHUCTEMY YCIOBHO JEJISAT HA JIBE 4acTU —
COMATHUYECKYIO U BET€TaTUBHYIO (aBTOHOMHYIO).

ComaTnueckas HepBHas crcTeMa 00ecledrBacT MHHEPBALIUIO TJIaBHBIM 00pa3oM OpraHoOB Tella
(COMBI) — CKeJETHBIE MBIIIIIBI, KOXKY U Ip. DTOT OT/Ie] HEPBHOM CUCTEMBI CBA3BIBAET OPraHu3M
C BHEIIHEH CpeIoif MPH MOMOIIY OPTaHOB UYBCTB, 00ECIIEYNBALT JIBHKEHUE.

BereratuBHas HepBHas cUCTeMa MHHEPBUPYET BHYTPEHHHE OPTaHbl, COCYJIbI, JKENEe3bl, B TOM
YHCclie U DHIOKPUHHBIE, TTaJKYI0 MYCKYJIaTypy, Peryjiupyer oOMEHHbIE MPOIECChl BO BCEX
OpraHax u TKaHsX.

BereratuBHass HepBHas cHCTEMa B CBOK O4Yepelb JACIUTCA HAa NapacUMIaTHYECKyH U
CUMIATHYECKYIO YacTH, KOTOPbIE UMEIOT IIEHTPAIbHBIN U Tepu(eprudecKrii OTAEIbI.
['maBHBIMM (YHKIUSIMH HEPBHOM CHCTEMBI SBJISIOTCS YIpPaBICHUE AESITEIbHOCTHIO Pa3HBIX
OpraHOB M allapaToB, KOTOPbIE COCTABJSAIOT LEIOCTHBIA OPraHu3M, OCYIIECTBJIEHHE CBS3U
OpraHuM3mMa B 3aBUCHMOCTHM OT COCTOSIHMSI BHEIIHEM W BHYTpeHHeW cpeabl. OHa Takxke
KOOPJMHHUPYET MpoIlecchl MeTabonn3ma, KpoBOOOpamieHus, TuM(OOTTOKa, KOTOpPbIe B CBOIO
ouepe/b BIUSIOT Ha (PYHKIIMU HEPBHOU CUCTEMBI.
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Ilo onpenenennto . M. CeueHoBa, 1eATEIbHOCTh HEPBHOM CHUCTEMBI HOCUT pe(IEKTOPHBIM
xapakTep. Peduiekc — 3TO OTBeTHas peakiusi OpraHu3Ma Ha TO WIM HHOE pa3IpaKeHHe
(BHeIIHEE WM BHYTpeHHee), poucxoasuiee npu yyactuu [THC.
CTpyKTYypHO-(QYHKIIMOHAIBHON €IUHHIICH HEPBHOM CHCTEMBI SIBISCTCS HEpPBHAs KIETKA —
HelipoH. @OpMBI U pa3Mepbl HEHPOHOB Pa3HbIX OT/EJI0B HEPBHOW CUCTEMBI MOT'YT BApbUPOBATh,
HO /U1 HUX XapaKTEpHO HaJIM4YKE Tejla U OTPOCTKOB — OJIHOT'O JJIMHHOTO (aKCOHA) U MHOXECTBA
JPEBOBUIHBIX KOPOTKUX (JAE€HAPUTOB). AKCOH MPOBOJUT HUMIIYJbChl OT Tejla HEHpOHa K
nepudepuyeckuM opraHaM HUAM K JPYTMM HEPBHBIM KieTkaM. @DYHKIMS ACHIPUTOB —
MIPOBEJIEHUE UMITYJILCOB K TEIY HEHPOHOB OT NNEpUPEPUUECKUX PELENTOPOB U APYTUX HEHPOHOB.
[lo xomM4ecTBy OTPOCTKOB HEUPOHBI AEIATCS HA TPU TPYMIbI: YHUIIOISIPHBIE, OUMOJISPHBIE U
MynbTUTIONSApHBIE. [lepenaya HEPBHOrO MMITyJIbCca OT OJTHOTO HEMpOHA K IPyroMy HpPOUCXOAUT
B MECTaX UX KOHTAKTOB (B CMHAIICAX).

Ilo ompenenenuto MBana MuxaitnoBuua CedeHoBa, JE€HCTBHE HEPBHOM CHCTEMBI HOCHUT
peduiekTopHblil XapakTep. Peduekcel MOXXHO pa3nenuTh Ha O€3yCIOBHBIE (BPOXKICHHBIE) U
yCIIOBHBIE (TPHUOOpPETEHHBIE).

4. UnmrocTpalioOHHbIA MaTepHaJl:

- IPE3eHTaIUs] TEOPETHUECKOTI0 MaTepuraa;

- IIJIaKaThl 110 TEME 3aHSATHUS;

- TaOJINLIBI, CXEMBL.

5. JIuteparypa: cmoTpure npuioxenue Nel.

6. KoHTpoJIbHBIE BONIPOCHI (00paTHAasi CBA3b)

1. Yemy yuut pusuonorus?

2. Kakumu cBoiicTBamMu BO30yIMMble TKAHU OTJIMYAIOTCSI OT HEBO30Y TUMBIX ?

3. Kakoii skcriepuMenT nposen ["anbBann?

4. Obmee npeacTaBiICHUE O HEUPOHE U pediekce.

Teopusi Ne2

1. Tema: OcobGennoctu pacnpocrpaneHus Bo3Oyxaenuss B I[HC. Topmoxxenue B IIHC.
duznosnoruyeckue cBorcTBa cuHancoB. [IpoxoskaeHne Bo30y>KICHHS 10 HEPBHBIM BOJIOKHAM U
CHHAICaM.

2. Heab: mo3HakoMuUTh oOOydaromuxcs ¢ Bo30yxkaeHueM u TopmoxkeHuem B [IHC,
CBOMCTBaMH CHUHAICOB.

3. Te3ucnl Teopum:

CuHamnc — crnenuaan3upOBaHHBIN KOHTAKT MEXY HEPBHBIMU KIIETKaMU (MM HEPBHBIMU U
JIPYTUMH BO30YTUMBIMH KJIETKaMH ), 00ECIIeUNBAOLIUH Iepeaady BO30YKACHUS C COXpaHEHHEM
ero uHpopmanroHHOH 3HauUMOCTH. C TOMOIIIBIO CHHATICOB HEPBHBIE KIETKU OOBEAUHSIIOTCS B
HEPBHBIE CETH, KOTOPBIE OCYIIECTBIISIIOT 00paboTKy HHGbOpMaIUH.

[lepenaua BO30OyXIeHHS OT HEHpoHa K HEWPOHY OCYIIECTBISIETCS C TIOMOIIBIO JIBYX
MEXaHU3MOB: 1) HHAYKIIMOHHOTO, OJaroaaps BIMSHUIO SJICKTPUUYECKUX IMOJIeHd BO30YKICHHBIX
HEpBHBIX KJIETOK Ha cOCelHHue; 2) MyTeM Mepenaud BO30YKICHHs HEPBHBIX KJIETOK uepe3
OIIpEAEICHHBIE COCTUHEHHS CUHAIICOB.

CrpykTypa cuHarmnca:

1) mpecunanTuyeckas MmeMOpaHa (dMEeKTporeHHass MeMOpaHa B TepMUHaJe aKCOHa, oOpa3yer
CHHAIC Ha MBIIIIEYHON KIIETKE);

2) mocTCUHaANTU4YecKass MeMOpaHa (dJIeKTporeHHass MeMOpaHa WHHEPBUPYEMOW KIETKH, Ha
KOTOPO# 00pa3oBaH CHUHAIC);
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3) cuHanTHueckas IieNb (MPOCTPAHCTBO MEXAY NPECUHANTHUYECKON M IMOCTCHUHANTUYECKOU
MeMOpaHoH, 3aroIHeHa KHUIKOCTbIO, KOTOPAast IO COCTaBy HAIIOMUHAET IIa3My KPOBH).
CuHaricel UMEIOT psii PU3NOJIOrNYECKUX CBOMCTB:

1) KITanaHHOE CBOWCTBO CHHAIICOB, T. €. CIIOCOOHOCTH NepeAaBaTh BO30YK/IEHUE TOIBKO B OJJHOM
HaIPaBJIEHUHU C IPECUHANTUYECKON MeMOpaHbl Ha TOCTCUHANITUYECKYO;

2) CBOMCTBO CHHANTUYECKOH 3aJIePIKKH, CBSI3aHHOE C TEM, YTO CKOPOCTD Iepe1adun BO30YKICHUS
CHIDKAETCS;

3) cBOICTBO MOTEHIMAIMH (KaX bl MOCIEAYIOMNNA UMITYJILC OyAeT MPOBOAUTHCSA C MEHBIIEH
MMOCTCUHANITUYECKON 3a/epKKOH). DTO CBA3aHO C TEM, YTO Ha TNPECHHANTHYECKOW W
MTOCTCHHAINTUYECKOH MeMOpaHe 0CTaeTCsl MeIMaTop OT MPOBEACHUS MPEIbIIYIIEr0 UMITYJIbCa;
4) Huzkas nabmibHOCTh cuHarca (100—150 umynbCcoB B ceKyHAY).

Bo30ysxeHrneM HasbIBAalOT HEPBHBIM MPOIECC, KOTOPHIM JMOO BBI3BIBAET JESTEIBbHOCTD
opraHa, Ju0O yCWJIMBAET CyIIeCTBYIOIIyr0. [0 TOpMOXXEHHEM TMOHUMAIOT TaKOW HEPBHBIN
MpOLIECC, KOTOpBIM ocnabnser MO0 NpeKpaliaeT AeATeIbHOCTh WM TMPENsSTCTBYET ee
BO3HHMKHOBEHHIO. B3anMoelicTBHe 3THUX JBYX aKTUBHBIX MPOILIECCOB JICKUT B OCHOBE HEPBHOM
JeSITEIbHOCTH.

4. LurocTpaTuBHBINA MaTepHaJ:

- IPE3eHTaIUs] TEOPETHUECKOTr0 MaTepuraa;

- IIJIaKaThI 110 TEME 3aHSTHUS;

- pa3IaTOYHBIN MaTepual (TaOIUIbI, CXEMBI, UJUTFOCTPAIIHH ).
5. JIuteparypa cmoTpuTe npuiioxenue Nel.

6. KoHTpoJIbHBIE BONIPOCHI (00paTHAasl CBSA3b)

1. Yto Takoe cuHarc?

2. CtpyKTypa cuHarca.

3. ®U3M0JIOTMYECKHUE CBOMCTBA CUHAIICOB.

4. Bo30yxnenue u topmoxenue B [THC.

Teopusi Ne3

1. Tema: ®@usuoJOrMYecKHe CBOWCTBA MbIIIIN. Buabl MbIIIEYHBIX COKpPAIIEHUI.
BereraTuBHasi HepBHasl cHUCTeMA.

2. Heab: u3y4uTh CTPYKTYPHO-(PYHKIIMOHAJIBHBIE OCOOEHHOCTH M CBOWCTBA CKEJICTHBIX,
CEepJICYHBIX W TJAJAKUX MBI U BUIbI MBIIICYHOTO COKpalleHus. BereraruBHash HepBHas
cHucTeMa.

3. Te3ucnl Teopum:

Mbiweunytlo mxaHb TOAPA3JENAIOT HAa HEUCUEPUEHHYIO (TJIaJKyl0) U HCUEPUEHHYIO
(momepeunomnosocatyto). CBONCTBAMH BCEX TUIIOB MBIILICYHON TKAHU SIBJISIIOTCS: BO30YIUMOCTbD,
MIPOBOJIUMOCTD M COKPATUMOCTb. J1JIs TJIa KO U CepIeYHOM — XapaKTEPHO CBOMCTBO aBTOMATHH.
HcuepueHHas ckeneTHas MbIIIeYHask TKAHb BXOJUT B COCTaB COMATHYECKUX (CKEJIETHBIX ) MBIIIIII,
oOecrieuynBarOIIMX OBICTPBIC TPOW3BOJIBHBIE COKpalieHus. lcdepueHHass MbIIeYHas TKaHb,
(dbopMupyOIIas MOIIHBIN CIION cepaia — MHOKap[A, XapaKTepU3yeTcsl pSIOM OCOOEHHOCTEH:
KIIETKH COENMHSIOTCS TPHU MOMOIIY BCTABOYHBIX IMCKOB, 3aMHUpaonIuX (Gacuuil U IeCMOCOM.
CokpaTuTenpHbIN anmnapaT aHaJIOTHYEH TAKOBOMY MCUEPUEHHON CKEIETHOW MBIILIEYHON TKaHU.
HeucuepueHnHas mMplllieqHast TKAHb BXOJIUT B COCTaB MBIIIIEUYHBIX 000JI0YEK BHYTPEHHUX OPTraHOB
U KpPOBEHOCHBIX cOCyl0oB. KieTku e€ XapakTepus3yroTcsi HE3HAUMTEIbHbIMU pa3MepamMu M
BepeTeHO00pa3Hoil (GopMOi, HaTM4MeM 3BEHBEBBIX KOHTAKTOB M HEKCYCOB, OTCYTCTBHEM
CapKoJIEMMbl M TONEPEYHON HCUEPUYEHHOCTH, WHTEHCHUBHBIM DPA3BUTUEM KOJIJIAr€HOBBIX W
JNIACTUYECKMX BOJIOKOH, HAIMYWEeM B MeMOpaHE MHOTOYHMCIEHHBIX IMHHOIIUTO3HBIX
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BHyTpHKiIeTouHOro ferno Ca*+. CoKpaTUTEeNbHBINA anmapar MpencTaBlieH IpoTohUOpHILIaMHy,
COCTOSIIIMMH B OCHOBHOM M3 aKTHHAa. MHO3MH B HEHWCYEPUEHHBIX MBIIICYHBIX KJIETKaX
HAXOJUTCS B JUCIIEPCHOM COCTOSIHUU, HO COAEPKUT MHOI'O O€JIKa, UTPAIOILEro BaXKHYIO POJIb B
MOJIEPKAHUU JJIUTEIIBHOIO TOHUYECKOro cokpaiieHus. CkeneTrHas MycKyJiaTypa oOpa3oBaHa
OOJIBIINM KOJIMYECTBOM  Pa3HOOOpa3HBIX B aHATOMHYECKOM OTHOIICHWH MBI, KaXaas W3
KOTOpBIX CBf3aHa CO CKEJIETOM IpH IMOMOIIY BCIOMOIATEIbHOIO almnapara — CYXOXWJIMH,
armoHeBpo30B U (aciuit. CTpyKTYpHO- GYHKINOHATHHON €AMHUIIEH CKEIETHBIX MBITIIII SIBJISIETCS
MHOTOSIJIEPHOE MBIIIIEYHOE BOJIOKHO. OOBEIMHSACH B IIYYKH, TH BOJIOKHA 00Pa3yrOT MBIIIILY.
CrenuduuecKkiM CBOWCTBOM MBIIII SIBJISIETCSI COKPATHMOCTh. MBITIIEYHOE COKpAaIIeHHE
MPOSIBIISIETCS. B YKOPOYEHHWW MBIIIBI W Pa3BHTHS €0 MEXaHWYECKOro HampspkeHus. B
3aBHCUMOCTH OT YCJIOBHUH CTUMYJSIMH W (YHKIHOHATHHOTO COCTOSHHUS MBIIIIBI MOXKET
BO3HUKHYTH OJJMHOYHOE, CIUTHOE (TETAaHMYECKOE) COKPAIEHHE WM KOHTPAKTypa MBIIIIIHL.
Oounounoe mvlueunoe coxkpawerue. 1lpu pa3ipakeHUN MBIl OTMHOYHBIM UMITYJIbCOM TOKa
MOPOTOBOM WJIM HAIMOPOTOBOM CHJIBI BO3HHKAET OJWHOYHOE MBIIIEYHOE COKpAIlICHHE, B
KOTOPOM pa3inyaroT JATEHTHBIN (CKpBITHIN) nepuoj cokpamienus (~10mc), ga3y ykopodeHus
(~50mc) u a3y paccrnadnenus (~50mc). MpImedHOMY COKpAIIEHUIO TPEIIIIECTBYET MPOIIECC
BO3OYKJIEHUS, 3JIEKTporpaduyecKuM MpOsSBIEHHUEM KOTOpOro sipisercss OuomoreHuuan. Ilo
BPEMEHH CBOETO DPa3BHTHSI OMONOTEHIIMAT COBIAJAET C JIATCHTHBIM MEPUOJIOM MBIIICYHOTO
cokpamieHus. Bo30yauMoCTh MBIIIIIBI BO BpeMs OJMHOYHOTO COKPAIICHHsS H3MEHSETCS B
coorBercTBUU ¢ (azamu IIJI. AMIINTyZa OJMHOYHOTO COKPALICHMS MBIl 3aBHCUT OT
KOJINYECTBA COKPATHBIIUXCA B 3TOT MOMEHT MHOPUOpHiII. Bo3OyaAHMOCTb OTIENBHBIX TPy
BOJIOKOH, COCTaBJISIFOLIMX LIETYIO MBIIIILY, Pa3JIM4Ha, I03TOMY [IOPOroBasi CHUja TOKA BBI3bIBAET
COKpallleHHe JIMIIb Haumbonee BO30YIMMBIX MBIIIEYHBIX BOJOKOH. AMIUIMTYAa TakKoro
COKpalleHus: MuHUManbHa. [lpu yBennueHMM CHIIBI pPa3apaXkarollero TOKa B IPOLECC
BO30YX/IEHHUs IOCIEI0BATEIbHO BOBJIEKAIOTCS M MEHEE BO30yIUMbIE I'PYNIbl MBIIIECUHBIX
BOJIOKOH, HE OXBAaYEHHBIX IpolLeccoM Bo30yxaeHus. B sroMm ciydae peructpupyercs
MaKCUMaJlbHasi aMILUINTY/a COKpAILleH!s], KOTOpasl He YBEIMUMBAETCs, HECCMOTPS Ha JlaJibHeliIee
HapacTaHHUE CUJIbl pa3/ipa’karollero ToKa.
Temanuueckoe cokpawjenue. CIuTHbIE (TETAaHUUYECKOE) COKPALICHMS MBI BO3HHUKAIOT IPU
BBICOKOM uacToTe MX cTUMyJANuM. Eciim MHTEpBan MeXIy pa3iApakeHUsIMU IPEBbIILIACT
JUIUTENIBHOCTh OJMHOYHOIO cokpamieHust (6osee 0,1 c¢), Mblma ycrneBaeT HOJHOCTHIO
paccinabutbes. OHAKO €ClU yBEJINYUTh YAaCTOTY MMITYJILCOB TOKA, TO KaXIbli MOCIIEAYIOINH
UMIYJIbC coBHazaer ¢ (azoil paccnabieHuss MbIIINBL. AMIUIMTYa COKpalleHuil Oyner
CYMMHUPOBATbCSl U BO3HUKHET 3yOuarblii TeraHyc. IIpu panpHeiliieM yBeIMUEHMM YaCTOTHI
pa3apakeHus Kbl MOCIeIyOUI UMITYJIbC TOKa AEHCTBYET Ha MBIIIILY B TOT IEPUOJ, KOIia
OHa HAaxXOAMUTCS B COCTOSHUM YKOpOYeHHUs. Bo3HHMKaeT rnajkuil TeTaHyc — JJIUTEIbHOE
YKOpPOYEHHE, HE IpepbIBacMoe pacciadiieHueM. AMIUINTYJla TETaHHYECKOTO COKpallleHHUs
3aBUCUT OT 4acTOThI pazipaxkeHus. YacTora, Ipu KOTOPOH Ka)/bli MOCIEAYIOIHUNA UMITYJIbC
TOKa cOBMajaeT ¢ (ha30il MOBBIMIEHHOW BO30YIMMOCTH MBIIIIBI, BBI3BIBAET CAMYIO BBICOKYIO
aMIUTUTYy TeTaHyca (ONITUMYM 4acToThl). bonee BbicOoKas yacToTa pa3apakxeHusi, Ipu KOTOPOi
KaX/IbIil MOCIeAYIOIUN UMITYJIbC TOKA COBIAAAET C MEPUOJIOM aOCOIOTHON pedpakTepHOCTH
NPEbIAYIIEro LUKIa BO30YXKJICHMS, JIEKHUT 3a mpeaeraMy (PyHKIMOHAJIBHOW JIaOMIBHOCTH
TKaHU ¥ IPUBOJUT K PE3KOMY CHH)KEHHUIO aMILIUTY Ibl COKpPAIIEHUs (MIECCUMYM YacTOTHI).
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B opranuszMe cokpaiieHHe CKEJIETHBIX MBIUIL] OCYIIECTBISETCS IO BIMSHUEM HMITYJbCOB
BO30YKIEHUS, IEPEIAIONIUXCS C IBUTATEIBHBIX CIIMHHOMO3TOBBIX HEPBOB.
PesxxnMbl cOKpalieHus MBI H30METPUYECKAN, N30TOHUYECKUM U ayKCOTOHUYECKU.

Mexanuszm cokpaweHus moviuty.

Cokparienue MPOMCXOAMUT, COIJIACHO pachpocTpaHeHHON wmoxaenu A. Xakciau (Mojeib
ckoyibkeHus, 1971), 3a cyeT CKOJBXKEHHS AaKTUHOBBIX HUTEH B IPOMEXKYTKAX MEXKIY
MHO3WHOBBIMU. JTOT MPOLIECC OCYIIECTBISAETCS MONEPEUYHBIMU MOCTUKaMH MUO3uHA. ['010BKa
Muo3rHa obnagaer AT®-a3H0M aKTUBHOCTBIO, KOTOpasi MPOSIBISETCS B IPUCYTCTBUU aKTHUHA.

B ycnoBusx mokos MOCTHK (TOJIOBKA) HE MpHUKpENjeHa K AaKTMHOBOM HHUTH — MeEIaeT
Tporiomuo3uH. Ha koHunke Mmoctuka HaxoauTcst moJiekyina AT®. Korga mosiBnsiercs: Kanbluii 1
OTO/IBUTAa€T TPOIOMMO3UH OT aKTUHOBOM HUTH, MOCTHK IoA yrioMm 90 rpaaycoB Lemisercs K
akTUHOBOW HUTH. TyT ke nmpoucxoaut aktupanus ATd-a3HO! aKTUBHOCTH U KaK CICJACTBUE —
ruaponu3 AT® ¢ BblieIeHHEM MOPIUM SHEPTUU. DTa SHEPTUS UCIIOIB3YETCs Ui TOT0, YTOObI
co3/laTh  KpyTAMA  MOMEHT  («rpebok»), B  pe3yiJbTaTeé  KOTOPOTO  MOCTHK
MPOTAIKUBAETAKTUHOBYIO HUTh IpuMepHO Ha 10 HM (3T0 MeHbIe 1% ATuHBI capkoMepa).
Ecnu psanom ¢ Mmoctukom umeetcst cBo0oaHas Mmosekyiaa AT®, To oHa BCTpauBaeTcsi Ha BEPIIUHY
MOCTHKA U 00€CIIeunBaeT OTPbIB MOCTHKA OT aKTUHOBOM HUTHU. Eciu B cpesie MHOTO KasbIus, TO
aKTUHOBAsl MOJIEKYJIa MO-TIPeKHEMY CBOOO/IHA OT dKpaHa (TPOMOMHO3MHA), U TO3TOMY MOCTHK
BHOBb IIPUKPETIISETCS K HUTH, HO YK€ B IPyTOM MECTE, 1 BHOBb ITOBTOPSETCS UK. 3a Mepuos
YKOpOY€HHUs (HapsDKEHUs) MOCTHK ycIeBaeT coBepiInuTh 50 HUKIIOB («rpeOKOB»), B pe3yibTare
Yero JUIMHA capkoMmepa yMeHblaercs npumepHo Ha 50%. Eciu ypoBeHb KaJIbLIMsl CHUKAETCH,
TO HacTymaeT Tmporecc paccrnabnenus (ymnuHeHus). B cimydae, xorma AT® wucuepnana,
HACTYIIae€T PUTOP MBIIILBI — HET PACLEIUICHUS MEKIYy aKTHHOBOW M MHUO3MHOBOM HUTSMH. JTO
HUMEET MECTO, HAIPUMED, IIPU CyIOPOTe U IIPU TPYITHOM OKOYEHEHUH.

BereratuBHas HepBHas CUCTEMa UMEET JBa OCHOBHBIX IOAPA3JECIICHUSA: CUMIIATHYECKAs U
napacuMmaTu4eckas HepBHbIE cucTeMbl. OHM OOBIUHO AEHCTBYIOT B3aMMHO JUIsSl BHIIIOJHEHUS
OosibLIMHCTBA Oecco3HaTeNbHBbIX (YHKIMH oOpraHu3Ma. BereratuBHas HepBHas cucTeMa
peryiupyeT Henpou3BOJIbHbIE (PU3MOJIOTMUYECKUE POLIECCH], TAKUE KaK MULIEBapEeHHE, IbIXaHue
U KpOBSHOE JaBiieHUe. boyblMHCTBO ee (YHKUMH [POUCXOJUT B CHUMIATHYECKUX U
[IapACUMIIATUYECKUX OTHENaX, KOTOpble JEHCTBYIOT B PABHOBECUM Ui IOIJAEPIKAHUA
rOMEOCTa3a B OPraHu3Me.

AKTHBHOCTh CHUMIIATMYECKON HEPBHOM CHCTEMBl IIOBBIIIAETCS B TaKUX CHUTyalMsX, Kak
MOBBIIIEHHBI CcTpecc WM (QU3MUecKass Harpys3ka. AKTHUBAIUs CHUMIATUYECKOH CHUCTEMBbI
HarnpasJjeHa Ha TO, 4YTOObl ObICTPO M30aBUTH Bac OT onacHocTH. Hanpumep:

- 3payKy PACIIUPSIOTCS U1 YIY4IIEHUs 3pEHUS;

- IbIXaTeNbHbIE ITyTH PACIIUPSIOTCS, YTOOBI YBEIMUUTh MOTPEOIECHHE KUCIOPOAA;

- 4aCTOTa CEPACUHBIX COKPALEHUI U COKPaTUTEIbHAs CUJIA YBEINUUBAIOTCS;

- apTepuM, CHaOXaoIlUe ceplle M CKEJETHbIE MBIIIIbI, PACHIMPAIOTCS, @ BCE OCTaJbHbIE
KPOBEHOCHBIE COCY /bl CYXKArOTCs. JTO MOBBILIAET KPOBSHOE JIaBJICHUE U CIIOCOOCTBYET IPUTOKY
KpPOBH K CEPJLY U MBIIIIAM.

[Tapacumnarnyeckass HepBHAs CHUCTEMa KOHTPOJIMPYET (YHKIMHU OTIbIXa W TepeBapuBaHUS
numy. OHa Oonee akTHUBHA B IEpUOAbI OE€30MAaCHOCTH M pacciabieHus. AKTHUBAIUS
NapacUMMaTHYECKO CHCTEMBI CIIOCOOCTBYET POCTY, Pa3MHOXKEHHIO U OTAbIXY. Hanpumep:

- 3payKy CYy’KaroTCs;

- 4aCcTOTa CepACYHBIX COKpAIIEHUH 1 COKpAaTUTEIbHAs CIOCOOHOCTh CHUKAIOTCS;

- IBIXaTEJIbHBIE IIYTU CY’KAIOTCS;

- IOBBIIIAETCS CIFOHOOTEIIEHNE U MOTOPUKA JKETyAKa.
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4. WiuniocTpaTuBHBINA MaTepua:

- Ipe3eHTalus TEOPETUUECKOT0 MaTEPHAIIa;

- IUIAKaThI I10 TEME 3aHSITHS;

- pa3IaToO4HbIN MaTepuan (TaOIUIbI, CXEMBbI, UJUTFOCTPALIMH).

5. JIuteparypa cmotpuTte npuiioxenue Nel.

6. KoutpoJsbHbie Bonpockl (00paTHasi CBSI3b)

. OxapakTepu3yiiTe OCHOBHYIO CTPYKTYPHO-(YHKIIMOHAIbHYIO €JUHUILY MBILIIIBI.
. Kakue tumnel MpllIeyHOM TKaHU BBl MOXKETE HA3BaTh?

. Kakumu puznonorunyeckuMu cBoMCTBaMu 00J1a1aF0T MBIIIIIIHI?

. Kakue BupI cokpalieHys MbIIII BaM U3BECTHBI?

. B kakux pexxuMax MOXKeT COKpallaTbCs MbIa’?

. Oxapaxrepuzyiite BHC.

. OTnrure cuMNaTuyecKo HEPBHOW CUCTEMBI OT APACUMITATUYECKOM.

NN DN R W

Teopus Ned

1.Tema: ®u3nonorus NUIIEBapUTEIBHON CUCTEMBI.

2. Heab: n3yunth GyHKIUH MAIIEBAPUTETHLHON CHCTEMBI, B YaCTHOCTH — B POTOBOM MOJIOCTH U
B JK€JyJIK€, BBISICHUTh 3HaYEHHUE Tpolecca MUILEBAPEHUs] AJIs dKUZHEEATEIIbHOCTH OpraHn3Ma;
M3Y4YUTh (PYHKLIHMM TOHKOIO KHUIIEUYHWKA, BBISICHUTH 3HAYEHHE MEYEHW U TOKETyJ0YHOU
JKeJe3bl B IPOIecce MUIIEBapEHUS.

3. Te3ucnl Teopum:

B numeBapuTenbHy0 CHCTEMY BXOJAT MOJIOCTh PTa, IVIOTKA, MUILEBO, KEIYI0K, TOHKas U

TOJICTasi KHIIKH, IEYEHb, ITOKETyJ0YHas ee3a. Opranbl, COCTABISIOIINE TUIIEBAPUTEIBHYIO
CUCTEMY, pacroJiaratoTcsi B 00JacTy roJIoBbl, LU, TPYAHOMN KIETKH, OPIOLTHOM MOJIOCTH U Ta3a.
OcHoBHast pyHKINS TUILIEBAPUTEIBHON CUCTEMBI 3aKII0YACTCS B IPHEME MUIIH, MEXaHUYECKOM
U XUMHYECKON ee 00paboTKe, yCBOCHUHU MHILIEBLIX BEIIECTB U BBIJICICHUH HEMepeBapeHHBIX
OCTaTKOB.
[Ipouecc nuiieBapeHus — HavalbHbIM 3Tan oomeHa BemiecTB. C mumiei 4enoBEK MOTy4YaeT
SHEPrUI0 U HEOOXOUMBIE Ui CBOEH KU3HEESATeNIbHOCTH BellecTBa. OTHAKO MOCTYHAIOIINE C
nuIend OCNKH, XKUPBl U YIJIEBOJIbI HE MOTYT OBITh YCBOEHBI 0€3 IIpeIBapUTEIbHON 00pabOTKH.
HeoOxoaumo, 4To0bl KpYIIHBIE CI0KHBIE HEPACTBOPUMBIE B BOJIE MOJIEKYJISIPHBIE COCAMHECHMUS
MIPEBPATUIINCH B 00JIee MEJIKHE, PACTBOPUMBIE B BOJIE U JIMILIEHHBIE CBOEH crien(UYHOCTH. DTOT
MpPOLIECC TMPOUCXOJUT B MHIIEBAPUTEIBHOM TpaKTE€ U Ha3bIBACTCA NUIIEBApEHUEM, a
o0Opa3oBaHHBIE MPH 3TOM MPOAYKTHl — MPOAYyKTAaMU MepeBapuBaHui. B muieBapuTensHOM
TpakTe NPOUCXOAUT HE TOJBKO MeXaHWdeckas oO0padoTka MHUIIH, HO W XUMHYECKOe
paciernjieHue oA Bo3AeicTBHEM (EPMEHTOB MHINEBAPUTENBHBIX JKeJle3, KOTOphIe
PACIIOJIOKEHBI 110 X0y JKEIyJ0YHO-KUIIEYHOTI'O TPAKTa.

B poToBoii monmoctu MMEIOTCs TpU OOJbIINE MapHbIE CIIOHHBIX JKEIe3 — OKOJIOYIIHAsS
(mpoayupyeT Cepo3HyIO CIIOHY, OoraTyto ¢pepMeHTaMU, HO C MaJlbIM COJIEPKaHUEM CIH3U —
MYILIMHA), MOXbSA3bIYHAs M TOAYENIOCTHas (00e CMellaHHble, MPOAYLHUPYIOT CEPO3HYI H
CIIM3UCTYIO CIIIOHY) U Macca MEJKHX CIIOHHBIX JKeJle3, PaclOJI0KEHHBIX B CIM3UCTON pOTOBOM
nosioctd. B cymme 3a cytku Bbiaensercs 0,5—2 nutpa, u3 HuX 30% npUXOIUTCS HA AOMIIO
OKOJIOYIIIHOM jKeJie3bl. BHe npuema NUIIM CIIOHOOTIENEHHE NPOUCXOAWUT AN YBIa)KHEHUS
MIOJIOCTH PTa U YPOBEHb CEKpeLnu paBeH 24 mi/MuH. B mporiecce keBaHUs MPOAYKIUS CIIIOHBI
Bo3pacraer Oojnee ueM B 10 pa3, u cocraBiser 3— 3,5 mu/MuH. MakcuManbHOE BBIETICHHUE,
HampuMep, Ha JUMOHHBIA COK, gocturaer 7,4 mu/MuH. Tak Kak CIIOHHBIE >KeJe3bl SBISIOTCS
TaK)K€ U OpraHaMH BBIJIEIICHHUS, TO B CIIOHE BCEr1a UMEIOTCS MPOAYKThI, BBIBOJUMbIE TOUKAMHU
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U JpyTMMM OpraHaMu BBIJIEICHMS: MOYEBHMHA, MOYEBas KUCJIOTa, aMMHUaK, KPEaTUHUH, HUX
YPOBEHb CYIIECTBEHHO MOBBIIMIACTCS NPU HAPYLICHWU (QYHKIUH MoYek.: B cirone comepkarcs
MYIIHH, JJU30IIM (MypamMuia3a), pa3iIndHble THAPOJIa3bl: ab(a- aMuiiasza (pacierisieT Kpaxmal
70 EKCTPUHOB M MaJIbTa3bl) U alb(a-TIIIOKO3M/1a3a, WIH MalbTa3a. JTH (epMeHTsl mpu pH
6,8—7,4 ctocoOHBI HAYaTh TUAPOIH3 YTIIeBOA0B. CIIFOHA TAKXKE COACPIKUT MPOTEa3bl: KATETICHH,
TJIaHTyJIauH, CAJIMBAWH, JIMIA3y, IICIOYHYI0 W Kuciayl (ocdaraser, PHK-a3y, nykmeassl.
OpHako poib ITHX (PEPMEHTOB OCTAETCS HESCHOM, TaK KaK B POTOBOM TOJIOCTH U B JKEITYIKE ITH
(dbepMeHThI He 1eHCTBYIOT. Ponb CIIOHBI — 3TO CMayMBaHUE MHILHU, PACTBOPEHUE U THIPOIIN3
MUTATEJIbHBIX BEIIECTB (IJIaBHBIM 00pa30M yTJI€BOJOB), OCIM3HEHNE HILH.

Benyuiee 3HaueHue B NpOAYKIHUHU KEIYJOUYHOTO COKA UMEIOT Xkee3bl (PyHIanbHOro oTAena
Kenmynka. 3a CyTKH Bbaessiercss 2—2,5 nurpa. HaTomak cekpeTupyercss He3HauuTeIbHOe
KOJIMYECTBO (BapUAHT 3alajibHOTO COKa). B MOMEHT Hauana mpuema MUIIM U Mocie TOro, Kak
MUIIa [ornana B )KeIyJJ0K, CEKPELHsl XKeITyJOYHOI0 COKa OCTEIIEHHO BO3PACTAET U JIEP/KUTCS Ha
CPaBHHMTEJIBHO BBICOKOM YpOBHE 4—6 4YacoB OT MoMeHTa mpuema numu. HawmGombriee
KOJIMYECTBO JKEITYJOYHOTO COKa BBIJIENSIETCS Ha OENKOBYIO MUILY, MEHbIIE — Ha YIJIEBOAHYIO U
elle MeHbllle — Ha KUpHYH0. CienoBaTelIbHO, XapaKTep BbLACICHUS KEITyA0YHOIO COKa U €ro
00BbEeM 3aBUCAT OT BUJAa U 00beMa MUILIH.

Jlnst sxenymouHo# cekpennu tunuyHbl onucandbie WM. I1. [TaBnoBeiM Tpu daser cexkperuu: 1)
Mo3roBas (pasza, UM clokHOpedIeKTOpHAas, peann3yemasl 3a CUeT KOMIUIEKCOB YCIOBHBIX U
0e3yCIOBHBIX pe(eKcoB, B €€ OCYIIECTBIEHUH Yy4acTBYIOT Baryc, racTpuH, THCTaMHH; OHa
BO3ZHUKAET €lle 10 MOCTYIJICHHs MUIIU B JKETyI0K U TOTOBUT JKENyJ0K K BOCHPUSITUIO MULIU
(3amanpHBIN, WM anMeTUTHBIN, kemyaounblii cok mo WM.I1. [1aBrmoBy); 2) xemynounas dasa -
BO3HMKAeT MpU HAXOXKICHUM TMHUIIM B OKEIyAKe, OHa pealu3yeTcs 3a CuUeT Baryca,
METacCUMIaTHYeCKOH HEPBHOM CHCTEMBI M T'yMOPaJbHBIX (DAaKTOPOB: TacTpuHA, T'MCTaMUHA,
SKCTPAKTUBHBIX BEIIECTB; 3) KUIIEUHAasi — €CJIHM MHUIIA MTOCTYMaeT B KUIIEYHUK HEJOCTaTOYHO
«TOTOBOMY» [UISl MOCIEAYIOIIUX 3TaloB THUAPOJIN3a, TO B KHUIIEYHUKE BO3ZHUKAIOT CUTHAJIBI,
KOTOpBIE IMOBBIIIAIOT CEKPEIHI0 JKEeMyIOYHOTO COKa, a €ClIM MUIla, HAa00OpOT, «UYPEe3MEpPHO»
roroBa win cofepxkuT u36b1Tok HCI, TO BO3HUKAIOT CUTHAJIBI, KOTOPBIE TOPMO3ST KEITYAOUHYIO
CEKpPELIHI0; TOPMOKEHHE OCYIIECTBIISETCS 3a CUET BbIICICHUS IEPEUUCIICHHBIX BbIILIE TOPMOHOB
(cexpernn, XIK-II3, BUIl u T1.11.), a ctumymsanus — 3a c4eT peQUIeKCOB (MECTHBIX H
LEHTPAJIbHBIX), BOHUKAIOIIMX C PEUEHNTOPOB KHUILIEYHHKA M PEATHU3YIOLIUXCS 4Yepe3 Baryc,
METaCUMIAaTHYECKyI0 CHUCTEMY, TacTpUH M THCTaMUH. BnusHue Baryca B II€JIOM HAacCTOJBKO
BBIPAKEHO, YTO B pANE CiydyaeB Yy OONbHBIX Ipu upe3mepHoil BeipaboTke HCI mpousBoasr
BaroTOMUIO — I€peceyeHre OCHOBHOI MacChl BOJIOKOH Baryca, MAyIIuX K KenyaKy. Bo MuHornx
CIIy4asix 3TO JAaeT MO3UTUBHBINA Pe3yIIbTarT.

®axrtop Kacna. B mume cogepxutcs ButamuH B12, HeoOxoaumblit [uist spuTpornossa. Ero
Ha3bIBalOT BHEmHUM Qaktopom Kacna. BcaceiBanne 3TOro BHTaMHMHAa MOXET HMPOUCXOIHTH
JUIIb TIPU YCIOBHH, YTO B JKeTmyJke OyaeT BhIpabaThIBaThCS, TaK Ha3bIBa€MbIH, BHYTPEHHUN
dakrop Kacnma. Antmanemuunslii BHyTpeHHud (akrop Kacma mnpeacraBusier coOoii
racTpOMYKOIIPOTEU, B COCTaB KOTOPOTO BXOIUT MENTHJ, OTIICIUISIOIIMUICSA OT NENCUHOIeHa
IIPU €ro IMpeBpalleHNH B MENCUH, U MYKOHJ (CeKpeT 100aBOYHBIX KIIETOK JKEJe3 KeNly/Ka).
bnaronaps sToMy Mykouzy Oenok 3alluileH oT AeWcTBUs merncuHoB. Korpa cekperopHas
(GyHKIHMSA KeTyKa CHUXKEHa (MPOIYKLHMs NENCHHOI€HOB M MYKOHWA), TO MPOAYKLUs (aKTopa
Kacna Toxe cHwkaercs, U B pe3yjbTaTe BUTaMHH Bl2 He ycBauBaeTcs, HE BCachIBacTCs B
TOHKOM KHIIIEUHUKE U HE JEMIOHUPYETCS B NIeUeHU. PazBuBaercs aHemusl.

XKenynok u pH kpoBu. Tak Kak >Kery 10K SIBJISIETCS MECTOM NMPOAYKLIUU COISTHON KHCIIOTBI, TO OH
yuyacTByeT B noanep:xanuu pH kpoBu. BeposiTHO, Kora B KpoBH UMEETCs H30BITOK BOAOPOIHBIX
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MOHOB (alu103), TO OOKJIaJOYHBIE KJIETKH jKeTyKa MoryT npoayuupoars HCI B Gonbmux, yem
OOBIYHO, KOJIMYECTBAX M TEM CaMbIM yMEHBINATh SBICHUE armuo3a. Bompoc 00 ywactuum
XKenmynka B peryssiiui pH kpoBu nccnenoBad HEAOCTATOYHO.

Kenynok u ropmonsl. Kpome cekperiny KOMIIOHEHTOB eIy JOYHOT'0 COKa, CEKPETOPHBIE KIIETKU
xKenyaka — KieTkn cucreMbl AIIY][ — cekpeTupyroT TOPMOHBI: TaCTPUH, TMCTaMUH,
CEpPOTOHUH, KaTexoJlaMuHbl, comatoctatul, BUII, Gomb6e3uH.

[Momxenynounas sxenes3a. 3a cyTku BeipabaTsiBaercs 1,5—2,5 nutpa coka. C MOMeHTa Havania
MUIIEBAPEHUS] U B TeUeHHE 4—6 YacOB MPOUCXOJUT MHTEHCHUBHOE BBIJICJICHUE ATOTO COKa, B
nanbHEHmeM (eciau HeT CIEIYIONIEro NpHeMa) WHTEHCHUBHOCTh CEKPEIMU CHIDKAETCS.
KonuyecTBO coka M ero cocraB 3aBHCAT OT BuAa NuIM. MMeercs deTkash 3aBUCHUMOCTh —
MEHSIETCSl pallMOH, MEHsAETCS cocTaB coka. Cok mMmeeT 1enovnyo cpexny: pH = 7,5—8,8. 910
o0ecrieuynBaeTcsi OTPOMHBIM KOJIMYECTBOM OUKapOOHATOB — WX KOHIIEHTpAIUMsi B COKE
nocturaetr 150 Mmoinb/n (cpaBHUM B mia3Me KpoBH — 24 Mmoub/i). [laHkpeaTnueckuil cok
CEKpEeTUpyeTcs, TJIaBHBIM 00pa3oM, allMHO3HBIMU TaHKpearuTaMu. [ToMrumo OrkapOboHaTOB COK
nMeeT Habop Bcex TMIposa3: aMuias3a, MajabTa3a, MHBEpTa3a, JIMIasa, MpoTeasbl (TPUIICHHOTeH,
XUMOTPHUIICHHOTEH ), TIPOAJIacTa3a, aMHUHOIENI T a3a, KapOokcumenTtuaassl A u B, aunentuaassl,
HyKjeassl, (hoconunasza A, sctepasa.

[IpoTeas3sl (TpUIICMHOTEH, XUMOTPHUIICHHOTEH, MPOAJiacTa3a, MPOKapOOKCUTICTITHIa3a U T. TI.)
BBIPA0ATHIBAIOTC B HEaKTUBHOM Buae. [lomaB B 12-mepcTHYIO KHIIKY, TPHUIICHHOTEH
MpeBpaIiaeTcs Moj BIUSHUEM dHTEPOKWHA3BI B TPUIICHH, U 3TOT aKTUBUPOBAHHBIA (PEPMEHT,
MIOMUMO TOrO, YTO OH THAPOJIU3YEeT OEJIKH, BbI3bIBAET AaKTHUBALIMIO OCTAJIBHBIX IPOTEa3
MaHKpeaTU4ecKoro coka. Cok MaHKpeaTHYECKOW KeJe3bl BBIACISIETCS B 12-MEPCTHYIO KUIIKY
yepes eUHbBIN C 0OIIUM JKETUHBIM MPOTOKOM chuHKTEp. B psae cirydaeB BO3MOXKHO MOMaJaHKe
B MAHKPEATHYECKYIO KeJIe3y coka U3 12- MepcTHOM KUIIKH, TUOO0 KETYH I CMEeCH uX. B aTomM
ClIy4a€ BO3MOXXHO BHYTPHIIAHKPEATUYECKOE AKTMBHUPOBAHUE TPUIICMHOTEHA W OCTaJbHBIX
[IpOTEa3, 4YTO B KOHEYHOM MTOTE BBI3bIBAET PA3BUTHE OCTPOIO MAHKPEATHUTA.

Ha3naueHne maHKpeaTnyeckoro CoOka — HEWTpaan3alus KUCIOro COAepKUMOro B 12-nepcroi
KHUIIKE (YeM BbIIIE KHUCIOTHOCTb BBIIIEIIETO M3 >KEIyJKa XUMYyca, T€M BBILIE IMPOIYTa;
MaHKPEaTUYECKOTO COKa W BHIIIE COAEpKaHHE B HEM OMKapOOHATOB) M THIPOJIH3 YIJIEBOJIOB,
KHUPOB, OETTKOB, HYKJIEHHOBBIX KUCJIOT 3@ CUET MOJOCTHOTO MUIIEBAPECHUS.

Kumeunsiit cok. 3a CyTKM IpOAyLHUPYETCS OKOJIO 2,5 J1 KHIIEYHOTO COKa, MPUHUMAIOUIETO

y4acTue B IOJIOCTHOM THAPOJU3e OENIKOB, YIJIEBOJOB, XUPOB. B 12-mepcTHOi KullIke
MPOJIYKIIMS OCYIIECTBIISIETCS 32 CYET OpYHHEPOBBIX JKEJ€3, PACIOJIOKEHHBIX B KPUIITaX, a B
JUCTANIbHOM YaCTH ATOW KHUILKHU M Ha MPOTSHKEHUHU TOUIEH M YaCTUYHO MOJB3I0IIHON — 3a CYET
TuOEepKIOHOBBIX kelne3, pH coka = 722 - §,6. B HeM npucyTcTBYIOT cBbIlIe 20 pa3InyHbIX BUJIOB
(hepMeHTOB, B TOM YHCIIe MPOoTeasbl (KapOOKCUMENTUAA3bl, aMUHOMENTUIA3bI, TUTENTHAA3HI),
amuia3a, MajabTa3a, MHBEpPTa3a, JUIasa.
B perymsanun kumeyHoro cokootaenenus BausHue LIHC, Baryca, cumMmaTuyecKux BOJIOKOH
BbIpakeHO cnabo. (Bemymiee MecTo MpHHAIIEKUT MECTHBIM MEXaHHM3MaM, B TOM YHCIE
MECTHBIM pe(IEKTOPHBIM AyraM U TOPMOHAM. 3a CUeT PeleNiiy COAEPKUMOTO KUIIIEUHUKA, B
TOM UHKCJIE 33 CUET ONpeAeNeHUs IPOAYKTOB ruapoinun3a, pH, remneparypsl, BOSHUKAIOT MECTHBIE
peduekcol (Ha 06a3e METacCHMIIATUYECKOW HEPBHOM CHUCTEMbI) M aKTHUBU3UPYETCS MPOTYKIIHS
TOPMOHOB, YTO. B KOHEYHOM HUTOre, U YCWJIMBAET NPOAYKIHUIO COKa. Ponb cTUMyNSTOpOB
COKOOT/IEJICHHsS] UTPAIOT MPOAYKTHl TEpeBapUBaHUS OEIKOB M KHPOB, COJSHAs KHCIOTA,
na"kpeatnueckui cok, ' 11, BUII. MoTunuH; TOpMOKEHNE OKa3bIBAET COMATOCTATHH.
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Kax u B xenyjKe, B MaHKpEaTUUECKOMU KeJle3e, B )Kelle3aX TOHKOTO KUIIIEYHUKA OCYIIECTBIISICTCS
MPOIIECC IKCKPEIIUU META0O0JIUTOB: MOYEBHUHBI, MOYEBOM KUCIIOTHI, KpEAaTUHUHA, SI7I0B 1 MHOTUX
JIEKApCTBEHHBIX TMpemaparoB. OCoOEHHO MHTEHCHMBHO J3TOT MPOIECC MPOUCXOAUT TPHU
HapyleHnH (PyHKINN TTOYEK.

[Teuens.

QYHKINH KEITUH:

- SMYJIBIUPYET KUPBI B 12- MEPCTHOM KUIIIKE, PACTBOPSAET MPOAYKTHI THAPOJIN3A KUPOB;

- CIIOCOOCTBYET BCACHIBAHUIO U PECUHTE3Y TPUTIIMIIEPUIOB (yU4acTBYeT B 00pa30BaHUM MUIIEILT
1 XWJIOMHKPOHOB);

- MIOBBIIIAET AKTUBHOCTh (PEPMEHTOB IMAHKPEATHUECKOT'O0 COKa, OCOOCHHO JIUMA3hI;

- YCUJIUBAET TUAPOJIN3 U BCACHIBAHHUE OEJIKOB U YTJICBOJIOB;

- CTUMYJIUPYET XKendaeo0pa3oBaHue (Xomepes);

- CTUMYJIUPYET JKeTYeBBbIINIeHNE (XOIEKUHE3);

- CTUMYJIUPYET MOTOPHYIO JIEATETLHOCTh TOHKOTO KUIIICYHHUKA;

- CTUMYJIUPYET MPOoU(epannio U CIyIIUBAHNE SHTEPOIIUTOB;

- THAKTUBUPYET NENCUH B 12-epCcTHON KUIIKE;

- OKa3bIBAET OAKTEPHUITUIHOE JICHCTBHE.

- 3a cyTku cekperupyercs S00—1500 mut sxemun. Ee o6pazoBaHue MpOUCXOIUT B TEMATOIUTAX.
4. UnrocTpaliioOHHbIA MaTepHuaJ:

- IPE3eHTaIUs] TEOPETUUECKOTr0 MaTepurana;

- IIJIAKaThI 110 TEME 3aHATHUS;

- TaOIUIIBI, CXEMBI.

5. Jlutepartypa: cmoTpure npuioxenue Nel.

6. KoHTpoJIbHBIE BONIPOCHI (00paTHAasl CBSA3b)

1. Kakue opranbl OTHOCATCS K MUILIEBAPUTEIBLHON cucTeme?

2. Yrto Takoe nuiieBapeHue?

3. Kakue Bubl peryJisiiuy NnuilieBapeHus Bbl 3HaeTe?

4. Kakue opransl y4acTBYIOT B IIPOLIECCE MUILEBAPEHUS B TOHKOM KHUIIIEYHUKE?

5. Uto Takoe BcachlBaHHE MUTATENIbHBIX BEIIECTB?

6. Kakue BuabI peryssiuu NuieBapeHrs B TOHKOM KHILIEYHUKE Bbl 3HaeTe?

Teopusi NeS5

1. Tema: ®uzuosaorus AbLIXaHHUA.

2. leanb: u3yunth QyHKIMOHAIBHBIC 0COOCHHOCTH JIBIXaTSIbHON CUCTEMbI U OCHOBHBIC OOBEMBI
JICTKUX.

3. Te3ucnl Teopum:

JlpixarenbHasi cucreMa OOBEIUHSIET OpraHbl, KOTOPHIC BBIMOJIHSIIOT BO3JIYXOHOCHYIO
(moyocTh pTa, HOCOTNI0TKA, TOPTaHb, Tpaxesi, OPOHXM) U AbIXaTeIbHYIO, (JIeTKKe) (QYHKITHH.
OcHoBHasi (YHKIIHS OPTaHOB JIbIXaHUSI — 00ECIICUCHHE ra3000MEHa MEXTY BO3yXOM U KPOBBIO
nyteM Auddy3ud KHCIOpOJa W YIJIEKUCIOro ra3a uepe3 CTEHKU JIETOYHBIX albBEON B
KPOBEHOCHBbIE Kammuisipbl. KpoMe Toro, opraHbl AbIXaHHS YyYacTBYIOT B 3BYKOOOpa3oBaHUH,
OTpefieTIeHNH 3amaxa, BhIpabOTKE HEKOTOPHIX TOPMOHOMOIOOHBIX BEIIECTB, B JUMUIHOM H
BOJIHO-COJIEBOM OOMEHE, B MOAEP)KaHUU UIMMYHHUTETAa OpraHu3Ma.

B BO3MyXOHOCHBIX MyTSAX MPOUCXOAUT OYHINIECHHE, YBIAXKHEHHE, COTPEBAaHHE BJIHIXa€MOTO
BO3/IyXa, a TAK)Ke BOCIPUATHE 3aMaxa, TEMIEPATyPHBIX U MEXaHUYECKUX Pa3ApakUTEeH.
XapakTepHOi OCOOEHHOCTHIO CTPOEHUS JbIXaTeNbHBIX IMyTeW SBISETCS HAIMYUE XPSIIEeBON
OCHOBBI B X CTEHKaX, B Pe3yJIbTaTe YEro OHU HE CIagaroTcs. BHYTpeHHss TOBEPXHOCTh
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JbIXaTeNbHBIX MyTEH IOKPBITa CIU3UCTOM 000JI0YKOW, KOTOpas BBICTJIaHA MepLaTeSbHbIM
SIUTENIMEM U COJEPKUT 3HAYMTENIbHOE KOJIMYECTBO JKEJIE3, BBIACISAIOUIUX CIINU3b. PeCHUYKH
SNUTENUAIbHBIX KJIETOK, JBUTAsCh NPOTUB BETPA, BBIBOJAAT HApyXy BMECTE CO CIM3bI0 U
MHOPO/IHBIE TENA.

KuzHenesaTebHOCTh AKUBOTO OpraHu3Ma cBsizaHa ¢ noruomenueM uM Oz u Beiaeneruem COoz.
[ToaToMy B OHATHE «IBIXaHHE» BXOAST BCE MPOLIECCHI, CBA3aHHbIE C JO0CTaBKOM O2 U3 BHEILIHEN
Cpelbl BHYTpb KJIeTKU U BblienaeHrneM CO2 U3 KIETKU B OKPYXKAIOLIYIO Cpeay.

VY yenoBeka pa3nUyaroT JIbIXaHue: 1) BHyTpeHHee (KJIEeTOYHOE, TKAaHEBOE); 2) TPaHCIOPT I'a30B
KPOBBIO WJIM JPYTUMHU KHUAKOCTSIMU Tena; 3) BHEIIHee (JeroyHoe). @akTUUecKu BOE 3BEHbS
ra3oTpaHCIOPTHOW CHUCTEMBbl OpraHu3Ma, BKJIIOYas PETYJISITOPHbIE MEXaHW3MbI, MPHU3BAHBI
o0ecrieunTh KOHIIEHTpAlMIO KHUCIOpOoJa B KIIETKaX, HEOOXOAMMYIO JUIsl MOJJepKaHUs
AKTUBHOCTH JIbIXaTEJbHBIX (PEPMEHTOB.

Ilepenoc O2 u3 anbBeossIpHOrO Bo3ayxa B KpoBb U CO2 U3 KpOBU B alIbBEOJISIPHBIM BO3IYX
MIPOUCXOJUT HUCKIIOUUTENbHO myTeM muddysuu. JBmwkymend cunoil nuddysun ssisercs
pazHuna napuuansHoro aasieHus Oz u CO2 mo o0euM CTOPOHaM aJbBEOJIOKAMIUIPHON
MeMOpanbl. Kuciopon u yrinekucnsii raz audyHAUPYIOT 4Yepe3 CIoM TOHKOW IIEHKU
dbochomumuaoB (cypdakTaHTa), aTbBEOJSIPHBIA SIUTEIWN, JIBE OCHOBHBIE MEMOpaHBI,
SHOTENTUH KPOBEHOCHOTO Kamwisipa. Juddy3nonHas cnocoOHOCTh JETKUX ISl KACIOpOAa
3HaYUTENbHAsg. JTO OOYyCIOBJIEHO OOJBUIMM KOJIMYECTBOM ajbBEOJ M HUX 3HAYUTEIbHOU
ra3o00MeHHONW TMOBEPXHOCTBbIO, a Takke HeOOoNplIoW TommuHOM (okoso 1 MKM)
aJbBEOJIOKAMWUISIPHON MeMOpaHbl. Bpemsi mpoxokieHuss KpOBU 4Yepe3 KalmWUIIphl JIETKHX
COCTaBJISIET OKOJIO | ¢, HampsKEeHUE ra30B B apTepHAIbHOM KPOBHU, KOTOpPasi OTTEKAET OT JIETKUX,
MOJIHOCThIO COOTBETCTBYET MaplHaJbHOMY JaBJICHUIO B allbBEOJSIPHOM Bo3ayxe. Ecmm
BEHTUJISIMS JIETKUX HEAOCTaTOYHas M B ajbBeoylax yBenuuuBaeTcs coaepxkanue CO2, To
ypoBeHb KoHueHTpauuu CO2 cpasy e MOBBIIAETCS B KPOBU, YTO MPHUBOJUT K YHALICHHUIO
JIbIXaHUSI.

B nerkux kpoBb M3 BEHO3HOW IpeBpaliaeTcs B apTrepuanbHyro, ooratyio Oz u 6emnyro COo.
ApTepuanbHas KpOBb IIOCTYNaeT B TKaHW, TJ€ B pe3ysbTaTe OECHpPepbIBHO MPOXOASAIINX
nporeccoB ucnoabzyercs Oz u obpaszyercs CO». B Tkansax Hanpspkenue O2 OIM3KO K HYIIO, a
Hanpspkenue COz okono 60 mMm pr. cT. B pesynbprare pasnoctu nasienuss CO; u3 TKaHU
mupdyHIupyeT B KpoBb, a O2 — B TKaHU. KpOBb CTAaHOBUTCS BEHO3HOM U 110 BEHAM MOCTYIAeT
B JIETKHE, /i€ IUKJI OOMEHa ra30B MOBTOPSIETCS BHOBb.

I"a3p1 0yeHb cnabo pacTBOPSIOTCS B KUAKOCTAX. Tak, Tonbko Hebonbias yactb Oz (oxono 2%)
pactBopsercs B miazMe, a CO2 — 3—6%. OcHOBHast 4acTh reMoryioOnHa TPaHCIIOPTHPYETCS B
dbopMe HEMmpPOYHOTO COEAMHEHHSI T'eMOINIOOWHA, KOTOPBIN COAEPKHUTCS B IpuUTpouuTax. B
MOJIEKYJIy 3TOTO JbIXaTeNbHOTO MUTMEHTa BXOIAT creuuduyeckuil OeloKk — 2nobun u
MpocTeTHYeCKass Tpymnma — 2eM, KOTopas COAEPXKHUT JABYXBaleHTHoe xkene3o. [lpu
MPUCOCAVMHEHUH KHCIOpOJa K TeMOTJOOMHY 00pa3yercs okxcueemoz2nodouH, a TpU OTaaye
KHCIIOpoJla — Ouzokcueemoznobun. Hanpumep, 1 r remorsmodbnna crocodeH cBsizath 1,36 M
razoobpasHoro Oz (mpu armocdepHoM naBieHuH). Ecim ydecTb, 4TO B KpPOBM UEJIOBEKa
coziepkutcst okoisio 15 % remorno6una, To 100 mi ero kpoBu MoryT nepesectu 10 21 mia Oo.
OTO Tak HazplBaeMasl KUCIOPOOHAsI eMKOCmb Kpogu. OKCUTEHAIMsl TeMOrIo0MHa 3aBUCUT OT
napuuansHoro fasieHust Oz B cpenie, ¢ KOTOPOi KOHTaKTUPYeT KpoBb. CpoACTBO reMorioornHa
C KHUCIIOPOZAOM H3MEpPSETCS] BEIMYMHOM MAapLUUAJIBHOIO JABIEHUS KHUCIOPOAA, IPU KOTOPOU
remornoOuH Haceimaercs Ha 50 % (Pso); y yenoBeka B HOpMe OHa cocCTaBisieT 26,5 MM pT. CT.
JUI apTepUaIbHON KPOBH.
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I'emoryiobuH ocoOeHHO Jierko coemuHsieTcss ¢ yrapaeiM razom CO (okcua yriepoma) ¢
oOpazoBaHWeM KapbOoKkcuecemoziobuna, He crnocodHoro k meperocy Oz. Ero xmmmueckoe
cpoAcTBO K remoryioonny noutd B 300 pa3 Bbiue, yem k Oz. Tak, npu koHuenrpanuun CO B
Bo3ayxe, paBHou 0,1 %, okomo 80 % remorioOMHa KpOBU OKa3bIBAETCS B CBSI3U HE C
KHCJIOPO/IOM, a C yrapHbIM ra3oM. BcieicTBue 3TOro B OpraHu3Me 4YelOBEKa BO3HUKAIOT
CHMIITOMBI KHCJIOPOJHOTO TOJIOJAHMs (pBOTa, TOJOBHas 00Nk, MOTeps co3HaHWs). Jlerkas
CTETIEHb OTPABJICHUS yrapHbIM Ta3oM sBisIeTCS oOpaTuMbIM mpomeccom: CO mocTeneHHO
OTHICTIJISIETCS OT TEMOTJIOONHA W BEIBOJUTCS TP JIBIXaHUH CBEKHM BO3TyXOM.

[Ipu xonuentpanuu CO, paBHO#l 1 %, yepe3 HECKOIBKO CEKYH]] HACTylaeT ru0esb opraHu3ma.
VYrnekucnslid ra3 o01anaeT ciocOOHOCThIO BCTYNATh B pa3Hble XUMUUECKHUE CBSI3U, 00pa3ys B
TOM YHUCJI€ M HECTOMKYIO YTOJBHYIO KHUCIOTY. JTO oOpaTHas peakiius, KOTopas 3aBUCHUT OT
napruaibHoro gasienus CO2 B Bo3aymrHou cpene. OHa pe3Ko yBEIUYUBACTCA 0T ICHCTBHEM
dbepmenTa kapboaneuopaszwvl, KOTOPBIM HaxoAWTcs B spurpouutax, kyaa COz ObicTpo
mipoyHaupyer w3 miaasMbel. Okono 4/5 yriekuciaoro rasa TpaHCIOPTUPYETCS B BHUJE
ruapokapoonara HCO 3. CasspiBaanio CO2 cmocoOCTByeT CHUXEHHE KHUCIOTHBIX
0coOeHHOCTeH reMorio0nHa. YTolbHAs KUCIIOTa B TKAHEBBIX KAMMILISIPaX pearupyer ¢ HOHAMH
HaTpusi © Kamus, oOpasys OwkapOonater (NaHCO3, KHCO%3). Vruekucnsiii ra3
TPAHCHOPTHPYETCS K JIETKMM B (PU3NYECKH PACTBOPEHHOM BHJIC M B HEMPOYHOM XUMHUYECKOM
COEIMHEHHUH B BHJIE KapOOreMOrI00MHa, YTOIbHON KUCIOThI M OMKapOOHATOB Kallusl U HATPHSL.
Oxkono 70 % ero Haxonutcs B miasme, a 30 % — B 3pUTpOIIUTAX.

KoopaunupoBaHHble — COKpallleHHsT  JbIXaTENbHBIX MBI  OOYCIOBJICHBI  PUTMHYHOM
JEeSITEIbHOCTbIO HEHPOHOB JIBIXaTEJNIbHOIO IIEHTpa, KOTOPBIM HAaXOAWUTCS B MPOJOJITOBATOM
mo3re. Kpome toro, k 3BeHy ammapara peryssiiu JbIXaHHUsS OTHOCSTCS XEMOPELENTOPHBIE U
MEXaHOPELENITOPHBIE CUCTEMBI, 00ECTIEYNBAIOLINE HOPMAJIbHYIO PadOTy ABIXaTeIbHOIO LIEHTPa
B COOTBETCTBUHU C MOTPEOHOCTSAMU opraHu3ma B oOMeHe ra3zoB. K owvixamenvrvim Hetiponam
OTHOCSITCSI HEPBHBIE KJIETKH, UMITYJIbCHASI aKTUBHOCTb KOTOPBIX M3MEHSIETCS B COOTBETCTBUU C
(dazaMu JBIXATENBHOTO IMKIA. Pa3nmuyaioT uxcnupamopHvle HelipoHbvl, KOTOPbIE aKTUBHBI
TOJIBKO B (aze BIOXa, U IKCHUPAMOpHble, AKTUBHBIE BO BpEeMs BbIIOXAa. AKTHUBHOCTH
JIBIXaTeNbHBIX ~HEHPOHOB 3aBUCUT TaKKe€ OT HMIIYJIbCOB, HUCXOISIIMX OT XEMO-U
MEXaHOPELENTOPOB  JIBIXaTeNbHON  cUcTeMbl. OCHOBHBIM  PETyJIATOPOM  aKTUBHOCTH
LEHTPAJIBLHOTO JAbIXaTEeJIbHOIO0 MeXaHu3Ma sBisieTcss addepeHTHass CUTHATM3ALUS O ra30BOM
COCTaB€ KpPOBH, KOTOpas IOCTYMaeT OT LEHTPaIbHBIX (OyJab0apHBIX) U TEepUPEPUICCKUX
(apTepuaibHBIX) XeMOPEIEIITOPOB.

['maBHBIM CTHMYJ, KOTOPBIA yOpaBisieT [JbIXxaHHeM, — Bbicokoe cojepxkanue CO2
(rumepkanHusi) B KPOBH M B HEKIETOYHOM JKHUIKOCTH Mo3ra. UeM cuibHee BO30yXkIACHUE
OynbOapHBIX XEMO-UyBCTBUTEIBHBIX CTPYKTYp U apTepPHAIbHBIX XEMOPEIENTOPOB, TEM BHIIIIE
MPOUCXOIUT BEHTHIAIMSA. He3HaunTenbHOE BIMSIHHE Ha PETYJALUIO JBIXaHUS OKa3bIBaeT
runokcusi. CTUMYTUpPYET AbIXaHHE COYeTaHWE TUIEPKAllHUU W THUIMOKCHM;, MHTEHCHU(DUKAIUS
OKHCIIUTEIBHBIX MTPOLIECCOB BEET HE TOIBKO K YBEITUUYCHUIO MOTIIOIEHUS U3 KPOBU KUCIOPO/a,
HO U K BO3PACTaHMIO B HEM YIJIEKHUCIIOTO ra3a U KUCIBIX MPOJYKTOB OOMEHa.
MexaHopenenTopsl AbIXaTeIbHOW CUCTEMBI, BO-TIEPBBIX, YUACTBYIOT B PEryJISAILUM TapaMeTPOB
JBIXaTEIbHOTO LIUKJIAa — PEryJIsUM INTyOUHBI BAOXa U €ro MPOAOJIKUTEIbHOCTH; BO-BTOPBIX,
3TU PEeLEeNnTophbl SBJSAIOTCA pelentopamu pediaekcoB 3allUTHOro xapakrepa — kKams. K
MEXaHOpELeITOpaM  OTHOCATCSL ~ pELeNnTopbl  PACTSHKEHUs  JIETKUX,  UPUTAHTHBIE,
IOKCTAaJIbBEOJISIPHBIE, PELENTOPbl BEPXHUX JBIXATENbHBIX MyTeH U MPONPHOPELENnTOPbI
JBIXAaTENbHBIX MBI, Penentopbl pacTsDKEHHMsT JIETKMX HaXOJATCS B OCHOBHOM B
IJIAJIKOMBIIIIEYHOM CJIO€ CTEHOK TPaxeoOpOHXHUAIbHOTO JiepeBa U YyBCTBUTEIBHBI K JaBICHHIO
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U pacTshkeHuto. MpuraHTHple  perenTophl  PacloONOXKEHbl B OINUTEIHAIBHOM |
CyORMMUTETUAIIEHOM CIIOSIX CTECHOK BO3IYyXOHOCHBIX IyTed. OHU UyBCTBUTCIIBHBI K YaCTHIIAM
MIBUTH, CITU3U, XUMUYECKUX BEIIECTB, a TAKXKE PEarupyroT Ha pe3KUe U3MEHEHUsI 00beMa JIETKUX
(cnapenwue). FOkcTaanbBeo s ipHBIE PELIENTOPHI JIOKATU3YIOTCS B MHTEPCTUIIMU JIETKUX BOJIU3U
ATBBEOJISIPHBIX KalWUISIPOB M JIAI0T HAYaJI0 HEMHUEIMHU3HPOBAHHBIM C-BOJIOKHAM, KOTOPBIE
UIYT B OJTy>KTAIONIUEH HEPB. DTH PEIENTOPHI YYBCTBUTEIBHBI K PSTy OMOJOTHYCCKH aKTHBHBIX
BEIIECTB (HUKOTHUHY, THCTAMUHY U Jp.). PerienTopsl BepXHUX JbIXaTEIbHBIX IMyTEH SBIISIOTCS B
OCHOBHOM  HMCTOYHHMKOM  3alllUTHBIX  pediekcoB  (Kamienb, 4YHXaHbE, TJOTAHHE).
[TponpuopenenTopbl AbIXaTEIBHBIX MBI KOHTPOJHUPYIOT NEATETBHOCTh JTHUX MBI IO
BIIUSTHUEM IIEHTPAJIBHBIX JIbIXaTeIbHBIX HEUPOHOB.

Takum o00pa3oM, B pEryJsIMM JBIXaHUS YYACTBYIOT pa3W4HbIE TI0 XapakTrepy u
MECTOHAXOXJIEHUI0O KaK HEpBHBbIC, TaK M TyMOPaJIbHBIE CTPYKTYpBI, KOTOpPBIE CO3/al0T
ONTUMAJIbHBIEC YCIOBHS /Il Ta3000MEHa.

UYenoBek B COCTOSTHUH MOKOS BJBIXAET U BhIABIXAET 0K0I0 SO0 M1 Bo3ayxa. DTOT 00bEM BO3IyXa
Ha3bIBaeTCsl  OvixamenvHuiM. Ecoum Tociae CHOKOMHOTO BaOXa CAENaTh  YCHJICHHBIN
JOTIOJTHUTEBHBIN BAOX, TO B JIETKHEe MOXET mocTynuTh eme 1500 ma Bo3zayxa. Takoit oobem
Ha3BIBAIOT pe3epsHbiM 00vbemom 60oxa. llociae CHIOKOWHOTO BBIJIOXA MPU MaKCUMaIbHOM
HaIpsDKEHUN JTbIXaTeIbHBIX MBI MOKHO BBIIOXHYTH erle 1500 Ma Bo3myxa. DTOT 00beM
HOCHUT Ha3BaHUE pe3epeHoco 00vbema 6b100xa. I1ociie MakCMMabHOTO BBIJIOXA B JIETKUX OCTACTCS
okosio 1200 mi Bo3gyxa — ocmamounwiii 06vem. CymMMa pe3epBHOTO 0ObeMa BBIIOXA H
OCTaTOYHOTO O0BheMa cocTaBisieT OkoJIo 250 M1 — (GYHKIHMOHAIBHYIO OCTaTOYHYH) €MKOCTh
Jerkux (anbBeOJSIPHBIN Bo3ayX). JKU3HEHHAs eMKOCTh JIETKMX — 3TO B CyMME JAbIXaTeIbHbIN
00BeM Bo3/yxa, pe3epBHBIA 00bEM BI0Xa M pe3epBHBIN 00beM BhIioxa (500 + 1500 + 1500).
Ku3HEeHHYI0O €eMKOCTh JIeTKMX U O0bEeM JIerOYHOTO BO3AyXa HU3MEpSAIOT NpHU MOMOUIH
CHENUaIbHOTO Ipudopa — cnupomempa (WM cnupoepagha).

JlpIxaHue U3MeHsIeTCs IPU MOBBIIIEHHOM HJIM MTOHMKEHHOM aTMOCc(epHOM JaBieHUH. Tak, mpu
pabote mo1 BoJoi Ha riTyOuHe (BOA0Ia3bl, aKBaHABTHI) HEOOXOMMO IOCTABUTH JbIXATEIbHYIO
CMeCh, KOTOpass Obl COOTBETCTBOBaJla TMIPOCTATUYECKOMY JaBJICHUIO Ha JIaHHOW TiIyOuHeE,
vHaye JbIXxaHue OyJeT HeBO3MOXHbIM. [Ipu yBennueHun rinyOuHbl Ha Kaxabie 10 M 1aBieHue
Bo3pactaer Ha 1 at™ (0,1 mlla). Takum obpazom, Ha ryomHe 100 M vermoBeky HeoOXoauma
JpIXaTeNbHasi CMech, IpeBbIIaroIas armochepHoe naBieHue npuban3uTenbHo B 10 pas.
[IponopuioHaIbHO BO3pAacTaeT M IUIOTHOCTH 3TOM CMECH, YTO CO3JAeT JIOMOJHHUTEIbHOE
npensTcTBue s apixanus. [loatomy Ha riryomne 6omee 60—80 M B KPOBH M TKaHSAX JIOACH
pacTBopsieTcsi O0JIbIIOE KOJTUYECTBO T'a30B, B TOM uuCie U a3oTa. [Ipu ObIcTpoM mepexoae oT
MOBBILIEHHOTO JIABJICHHS K HOPMAIbHOMY B OpraHuU3Me 4eloBeKa 00pa3yeTcsi MHOTO Ta30BbIX
My3bIPbKOB U3 a30Ta, KOTOpbIE 3aKyMOPUBAIOT KAMWUISPHl M HapyIIAlOT KPOBOOOpAIEHUE.
[TocTtenenHoe CHUKEHHE AABIICHUS B JEKOMIPECCUOHHON Kamepe CIOCOOCTBYET BBIBEACHUIO
a30Ta uepe3 JIerKue.

Jliia mpenynpexaeHus OTPUIATEIFHOTO BIMSHUS a30Ta Ha OPTaHU3M YeJIOBEKa a30T MOJHOCTHIO
WJIM YaCTMYHO 3aMEHSIIOT TeJIUeM, IIJIOTHOCTh KOTOPOTo B 7 pa3 MEHbIIIE, YEM Y a30Ta.
HaxoxneHue denoBeka Ha OONBIIMX BBICOTAX COMPOBOXKIAETCS CHUKEHHEM MaplIHaIbHOTO
JaBJIEHUS KUCTIOPOAa BO BABIXaEMOM BO3/1yX€ U alibBeOJsipHOM rase. Tak, Ha Beicote 4000 M Hafq
ypoBHEM Mops naBieHue atmochepHoe Oz u anbpBeossipHoe Oz cHikaeTcs 6onee ueM B 1,5 pasza
B cpaBHEHUM C HopMmoH. Ilpu »TOM y uenoBeka MOXKET HAONMIOAATHCA HEJOCTATOYHOE
obecrieueHne KUCIOPOA0M OpraHu3Ma, 0COOEHHO TOJIOBHOTO MO3Ta, MPOSIBIISIONIEECS OJIBIIIKOM,
HapyUICHUSIMU [EHTPaIbHOW HEPBHOW CHUCTEMBI (TOJIOBHAsE 00JIb, TOIIHOTA, OECCOHHUIIA) U JIP.
NunuBuayanbHass yCTOWYMBOCTH OpraHU3Ma 4YelIOBEKa B IOJHOM MeEpe 3aBUCUT OT €ro
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amanraruu. OgHako Ha BeicoTe 7000—8000 M, rae atmocdepHoe 1 anbBeossipHoe naBienne O
MaJaeT MOYTH BTPOE, IbIXaHNUE CUUTAETCSA HEOE30MaCHbBIM JUIs )KU3HU 0€3 YIoTpeOieHus ra30Boi
CMECH C KHCIIOPOJIOM.

4. WiuniocTpaTuBHBINA MaTepua:

- Ipe3eHTaUsl TEOPETUUECKOI0 MaTepuaa;

- IIJIAKaThl 110 TEME 3aHATUS;

- pa3IaToO4HbIN MaTepual (TabauIbl, CXEMBbI, HILTIOCTPAIUN).

5. JIuteparypa npuiioxenue Nel

6. KonTpoJibHble BOnpochl (00paTHas CBSA3b)

1. HazoBuTe 0OCHOBHBIE (DYHKIIUHU AbIXATEIbHONW CUCTEMBI?

2. HazoBuTe OCHOBHBIE IBIXATEIbHBIE OOBEMBI JIETKUX ?

3. Yro sBiIsieTCA IJIaBHBIM T'yMOpPAJIbHBIM (PaKTOPOM JIbIXaHUs?

Teopust Ne6
1. Tema: ®u3no010rus BblJAEJIUTEILHOM CHCTEMBDI.
2. Heab: w3ydeHwe mporecca MOYeOOpa3oBaHUS M MOUYEHCITYCKAaHMs, MEXaHHU3MOB €ro
peryJIsInH.
3. Te3ucs! Teopuu:

Cucmema 8vioenenus. NOUYKHU, JIErkue, NoToBbie kele3bl, AKKT (:keay104Ho-KueqHbIH
TPAKT).
BrimenutenbHas cucreMa ydacTBYET B IMOJUICPKAHUU TOMEOCTa3a, 00eCIeueHns MOCTOSHCTBA
coctaBa U 00BEMa KUIKOM Cpelibl OpraHu3Ma.
Iloyku: 3TO OCHOBHOM OpraH BbIJICTUTEIbHON CHCTEMBI.
OcHoBHas (pyHKITHS TOYEK - MOUYeHcITyCKaHue. MoueoOpa3oBaHue, TPOIIECC €ro BBHIBEICHUS
Ha3bIBACTCS TUYyPe30M (MOYEHCITyCKaHHEM). B HOpMaJIbHBIX YCIOBHIX KOJTHMYECTBO CYTOYHOTO
TUype3a 3aBUCUT OT TEMIIEpaTypbl BHEITHEH OKPYKAIOMICH Cpeibl, COACp)KaHMs, KOJIMYEeCTBa
MPOBETPUBAEMON THIIM M KOJIMYECTBA MHUTheBOM BOJABI. OOBIYHO y B3pOCIOr0 YeIOBEKa
obpasyercs 1000-1800 mim moum (B cpemnem 1500 mi) B CyTKH. DTO THIIEPTOHHYECKOE
(HaCBIIIEHHOE) XKUJKOE BeliecTBO. L[BeT 3aBUCHUT OT couepkaHusl ypoOWJIMHA M ypPOXpoMa B
Moue. Moua conepxut 2-4% cyxux BemecTB. C cojep:KaHMEM MOYM B3pPOCJIOrO 4YeJOBEKa B
cpenneM BbIBoaUTCS 10 30 © MoueBHHBI (0T 12 T 10 36 1) B cyTku. OOI1ee KOJIMYeCTBO a30Ta,
BBIBOAUMOTO ¢ MOUOH, u3meHnsercs oT 10 r go 18 r B cytku. Ero coaepsxanue nopblaercst npu
npueMe MHINM, Oorarod OenkoMm, TpH OOJE3HSIX, OCOOCHHO mNpu 3a00JEBaHUSX, YACTO
pacnanaronuxcs B Oeske (Harnpumep, U3MEHEHHE TeMIlepaTyphl Tejia u Ap.). B HopMe ¢ Mmovoit
HE BBIBOAUTCS TJIFOK03a, OCIIOK.

OcHoBHbBIE PU3HOJIOTHYECKHE MPOLIECCHI B TTOYKAX

1. ®unbrpanus B Ki1yOoukax (IIPOLIEKUBAHUE KPOBU U3 KAMMUIUISIPOB B KAHAJIBIIBI).

2. PeabcopOius (0OpaTHOE BCAaChIBAHUE BEILIECTB U3 KAHAJIBIIEB).

3. Cekpenus (MpOTATKWBAHUE BEIICCTB B KAHAJIBIIHI).

4. Cunte3 (MHKpEIUs, BHYTPEHHSS CEKpelns) OMOIornuecku akTUBHBIX BemiecTBo (BAB),
MOCTYNAIONMX B MOYYy HIM B KpPOBb. OTO HHKPETOpHas (yHKUIUA TOYEK,
KOTOpasi 3aKJII0YaeTCsl B CHHTE3€ M BBIBEICHUU 8 KPOBOMOK OMOTOTHUECKHA aKTUBHBIX
BEII[ECTB, KOTOPBIE JIEHCTBYIOT Ha APYTUE OPraHbl U TKAHU WJIH K€ 00JIaJat0T MECTHBIM
NeCTBUEM, PETyIUPYsI MOUYEYHBIN KPOBOTOK U META0OIM3M MOUKH.

OuabTpanus. Yepe3 kiyOOukoBbI (UIBTP MpOJAaBIMBAETCA IJIa3Ma KpOBU 0Oe3 Oenka.
Pazymeercs, KiIeTKM KpOBH OCTAlOTCS B KpOBH, B Kamwuisipe. Pa3zHocTh naBiieHus okoso 50
MM.pT.cT. (70 MM.pT.cT. B KiyOouke, 20 MM.pT.CT. B KarcyJe).
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OubTpalys OCYLIECTBIAETCSA Yepe3 MEMOpaHy, COCTOSIIYIO U3 TPEX CIOEB: 1) 3HAOTEINOLUTHI
(KJeTKku HSHAOTENHS KamwuiapoB); 2) Oa3anpbHas MeMOpaHa KamwuisipoB; 3) TOJOIUTHI
(smuTenuaNbHbBIe KIETKH, OOJETUIAIONNe KalWIIIpel 1 00pa3yolie BHYTPEHHIOI 000JI0UKY
karncynsl boymena - Lllymmsuckoro). ¥V suporenuonutoB 10 30% T1uiomiagyn MOBEPXHOCTH
3aHUMAIOT IesieBbie oTBepcTusi. CtpoeHue memOpanbl — crangaptHoe. [lopel B 6a3anbHOM
MeMOpane = 5-6 HM. MexIy moJoUMTaMHu HaXoIsATCs MIelieBble KOHTAaKTH B 6,4 HM. Karcyna
He(ppOHA: CONEPKHUT KHUAKOCTb C HHU3KOMOJICKYJSPHBIMH O€lKaMHu, WHYJIHMHOM, SHYHBIM
anpoymMunoM (22%), remornoouHom (3%), THICSIUHBIE IOJM CHIBOPOTOYHOTO abOyMuHa. Ecin
BBOJUTH 3TH BEIIECTBA B KPOBb, TO OHM MOTYT NPOHMKATh B Karcyiay HeppoHa. [axe y
3I0POBOT'O YETIOBEKA B MEPBUYHON MOU€e (yIbTpaduibTpaTe) UMEETCS HEKOTOPOE KOJIUYECTBO
KpPYNHBIX MOJEKyJ OenkoB. MIMeeT cXOACTBO ¢ IUIa3MOW KPOBU IO CIEAYIOIINM HapaMeTpaM:
KOHIEHTPALUs OCMOTHYECKHUX aKTHBHBIX BEILIECTB — IJIFOKO3bI, MOYEBUHBI, MOUEBOI KHUCIIOTHI,
KpeaTHHHHA; HO COJEPKUT MEHbIIIE aHUOHOB M KATHOHOB.

PeaGcopOuusi. B mpokcumansHOM otnene (mo mnemm ['eHne) oOpaTHO BCAChIBAIOTCS:
aMUHOKHCIIOTBI, BUTAMHUHbBI, MUKPOJIEMEHTHI, YaCTh HOHOB HATPHS, KaApOOHATOB, XJIOPUAOB U
ap.

B Hucxopsimem konene netinu ['enne u3 nepBuyHoOi Moun 00paTHO BecackiBaeTcs Bofa. [1porecc
MMACCUBHBIMN.

B Bocxopsmieii yactu netiu ['eHse BcacbIBaloTCs NEKTPOIUTHI (HATpUH, KW, XJI0p, MarHuii,
kanpiuil). [IpoBecc akTUBHBIH, ¢ 3aTpaTaMu 3HEepruu. B ciiyuae n30bITKa yKa3aHHBIX BEIIECTB B
OpraHu3Me, OHH MOTYT BHOBb IOMaJaTh B KaHAJIbLBI. 3a cYET peaOCopOIMK, KOHIEHTpaLus
HMOHOB HaTpHsl BO BTOpUYHOM Moue cHkaeTcs B 140 pa3. BcocaBuuiicst HaTpuil B TKAHU MOYEK
"BBITATUBACT" BOJy M3 HUCXOJAIIEIO KOJIeHa TMeTiH ['eHjie W U3 COOMpaTeNbHBIX TPYyOOUeK.
3areM U BOJa, M HATPUIl MOCTYMAIOT U3 TKAHU MOYEK B KAMMUISPHI, B KPOBb.

[Topor BeimeneHuUs (Mopor peadbcopOmm): ATO KOHIIEHTPAIMS TAHHOTO BEIIeCTBa B KPOBH, IIPH
KOTOpPOM OHO HE MOJKET MOJIHOCThIO peabcopOupoBarhesi B Mmoukax. [lopor BbiaeneHust s
roko3bl = 10 MMosb/n. [Ipu npeBsilieHnd mopora BbIAEIEHUS BEUIECTBO MOCTYMNAET B MOUY
(17151 TIIFOKO3BI 9TO HA3bIBAETCA IITIOKO30YypHsi). HekoTophle BeriecTBa MOJHOCTHIO BBIICISAIOTCS
IIpH JI000H KOHUEHTPALUU UX B KPOBHU: UHYJIHH, MAaHHHUT.

Cexpenusi. Kananpiepas cekpeuus — 3T0 TPAHCIIOPT BEIIECTB U3 KPOBH B IMPOCBET KaHAJIBIIEB
(B Mouy). OnHa mo3BoJIsIeT OBICTPO BBHIBOAMUTH (IKCKPETUPOBATH) HEKOTOPBIE MOHBI, HAIPUMEDP
KaJusi, OpraHn4ecKre KUCIOThI (MOYeBasi KUCI0Ta) U OCHOBaHUS (XOJUH, 'yaHuuH). Cekperuu
MoJIBepraercs  TakkKe  psAd  UYYKEPOJHBIX  OpPraHu3My  BEIIECTB:  aHTUOMOTHUKHU,
PEHTICHOKOHTPACTHBIC  BemiecTBa  (awompact), Kpacutend  ((EHONOBBIA  KpacHBIN),
napaamuHorunmypoBas kuciora (ITAI'). KananblieBas cekpenusi - 3TO aKTUBHBIN Ipoliecc,
MPOUCXOJAIIMKM € 3aTpaTaMH DJHEPIUM, T.K. BEIIECTBA TPAHCIOPTUTYIOTCS MPOTUB UX
KOHIEHTPALMOHHOT'O MITH 3JIEKTPOXUMHUYECKoro rpagueHTa. Cekpenus crnocoOHa K aJanTalui,
T.€. 110 OTHOLIEHUIO K KOHKPETHOMY BEILIECTBY OHA MOXKET yNIyulIaThCsl C TEUCHUEM BPEMEHHU.
Bot nmouemy uHoraa tpedyeTcsi yBeIMYUBaTh JO3UPOBKHU JIEKAPCTBEHHBIX BEILIECTB C TCUYCHHEM
BpEMEHHU.

Cunres BAB (uHKpemust)

NukpetopHas QpyHKINS TOYKU 3aKITFOYAETCS B CHHTE3€ U BhIBEIEHUHU B KpoBOTOK BAB, KoTOpHBIE
JEMCTBYIOT Ha JPyTHe OPTraHbl M TKAaHU WU 00J1a1at0T IPEUMYIIIECTBEHHO MECTHBIM JICHCTBUEM,
pEryupys MOYEUHBIH KPOBOTOK U META0OIIM3M MOYKH.

3HaueHUE BBIIEIUTEIBbHON CUCTEMBI: dKCKpenus + npou3soacTso bAB.

OyHKIMOHANBHAS €AWHUIIA TOYKH — HE(PPOH, MMEIIIUNA MHKPOCKOIMHYECKHe pa3mephl. Mx
1000000 B xaxmoit mouke. Koneunsli mpoaykT HeppoHa — Moya. OCHOBHBIE Mpolecchl: 1)
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bunbTpanus, WIM «BBIIIOTEBAaHHE» (T.€. BBITECHCHHE JXUJKOCTH W3 KPOBH);, 2) oOparHOE
BcachlBaHUE. [|0MONHUTENbHBIE - CEKPELUS U CUHTE3 (MHKPELHS).
Tunsl HeppoHOB:

e Cynep¢unmansabie (IOBEPXHOCTHEIE);

e lHTpakopTuKalbHbIE (BHYTPU KOPBI);

e [Oxkcramenymnspasie (Ha rpaHHUIlE KOPKOBOIO W MO3roBoro cioés). Mmeror ouenb

JUIMHHYIO NETIIIO.

[Touka umeeT o4eHb aKTUBHOE KpoBocHaOxeHue. KpoBoTok nocruraer 3-5 M B MUHYTy Ha 1 T
TkaHU. [louka mopsiepKMBaeT MOCTOSHCTBO KPOBOTOKAa BHE 3aBHUCHMOCTH OT apTEpHaJIbHOTO
JIABJICHHUS, 32 CUET CaMOPETYJISIIIMU KPOBOOOpalleHus B rouke. [louedHbIit KpOBOTOK COCTaBIISIET
okoJio 20% OT MHUHYTHOTO 00beMa KPOBOTOKAa — C YYETOM KX MAacChl, 3TO OJUH U3 CaMBIX
BBICOKMX YPOBHEW KpoBOTOKa B opraHusMme. [Ipu stom n0 90% Bcero mo4eyHoro KpoBOTOKa
MIPUXOANUTCS Ha KPOBOTOK B KOPKOBOM BEILIECTBE IMOYKH, YUaCTBYIOIIUHI B IIpoIiecce PHIIbTpaIiu
nepBruYHON Moun. OcTaBmascsa 4acTh KPOBH HAIIPABISETCS B MO3TOBOE BELIECTBO.
4. UnrocTpalioOHHbIA MaTepHaJL:
- IPE3eHTAIUs] TEOPETHUECKOTr0 MaTepuraia;
- IIJIaKaThl 110 TEME 3aHSATHUS;
- TaOJINLIBI, CXEMBL.
5. JIuteparypa: cmoTpure npuioxenue Nel.
6. KonTpoJibHble Bonpochl (00paTHasi CBA3b)
1. OcnoBHast Mmop(hodyHKIIMOHATIbHAS CTPYKTYpa MOYEK.
2. IIpouecc kKiIryOOUYKOBOH yIbTpadUIbTPAIUN.
3. IIpomecc peabcopOuu.
4. IIpouecc cekpenuu.

Teopus Ne7

1. Tema: CTtpoenue cepaua u cocyaoB. MeToabl HCCIEA0BAHUS CEPACYHOM eI TeJIbHOCTH.
IKI'. [TapameTpbl reMOAUHAMHUKH.

2. Heab: n3ydenue (yHKIMOHATIBHBIX OCOOCHHOCTEH CEpIEYHON MBIIIIBI, U3YYUTh 3aKOHBI
reMOIMHAMUKH.

3. Te3ucnl Teopum:

KpoBooOparienue obecriednBaeT Bech Mpoiecc oOMEHa BEIIECTB B OpraHU3MeE 4eloBeKa,
CepneuHasi JesTeNbHOCTb - HAKOINMWTENbHAasT W HarHeTaTellbHas: MIpU JAWACTOJIE Ha HEro
coOuparTCcs ouepeaHble 00beMbl KPOBH, a MPU CHCTOJIE 3Ta 4YacThb KPOBU BBHITECHSIETCA B
00JIbI1I0H (A0PTHI) M MaJIbI (JIETOYHAS apTepHsi) KPYT KpOBOOOpaIleHUs. Y B3pOCIBbIX B TEUCHHE
1 MUHYTBI 5p BBITECHSAETCA U3 XKelyJouka B cpeaneM 4,5-5,0 1TuTpoB KpoBU. DTOT MOKAa3aTeNb
HA3bIBAETCS MUHYTHBIM MOKa3aTelleM KaHaJbHOTO KPOBOOOpAICHHS WM MUHYTHBIM 00BEMOM
cepaa. B Teuenume 1 MHHYTBI OT BEpXHEHM MOBEPXHOCTH CEp/Alla B3POCIOr0 4YeloBeKa 3p
copaceiBaeTcs u3z 0obopota okono 3 a/m kpoBu (CMK 1,76 /M), 3TOT nokaszarenb Ha3bIBae€TCs
CMHJIEKC CEePIiay.

Ha nmpotsbkenuu Bcero neproja IMacTobl HAMOIHSIOTCS KPOBBIO MPEACEPAUA U KEITyA0UKOB.
MaxkcuMasbHbIi 00beM KPOBH B Haualle sKeTyA04KoBOM cuctonsl coctasiseT 140-180 mu. Dot
00beM Ha3bIBa€TCA TMOCIEAHUM AuacTonudeckuM. OH JAEMOHCTPUPYET MAaKCHUMAIIbHYIO
BO3MOXHOCTH cep/ilia Kak Hacoca. [Ipu cuctose u3 )Kemnyn04KkoB BEITECHSIETCS KPOBOU3IUSHUE B
oobreme 60-80 M. DTOT KOJIEeM HOCUT Ha3BaHUE CUCTOINYECKH KoseM. Uem Gombliie oH u OoJee
gacto OosieeT cepiie, TeM Oosiee ycyryonsercss ycyryoleHHe bIXaTelbHOU esTeNbHOCTH
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cepaua. Hampumep, ecnu cuctonunueckuit 0o6bem paBen 70 mi, a UCC (wacTora cepAeuHbIX
cokpauienuit) - 70 mu1 B 1 munyty, T0 CMK-4900 M.

I'emogunamuka ompexaensercss AByMsl (akTopaMu: JaBJICHUEM Ha JKUJIKOCTb U
COIIPOTHBIIEHUEM, UCIIBITHIBAEMBIM IIPU TPEHUU O CTEHKH COCYJIOB U BUXPEBBIX JBUKECHUSIX.
Cunoii, oOpa3yrolieil JaBJICHHE B COCYAHCTON CHCTEMe, SIBISETCS cepiame. Y B3pOCIOoro
YeJI0BEKa B COCYIUCTYIO CUCTEMY P Ka)KJIOM COKpallleHuu cepaua BeiOpacbiBaercs 60—70 mut
KpPOBH (CHUCTONMMYECKHN 00beM) wiu 4—35 1/MuH (MUHYTHBII 00beM). Cuila, ABIKYIIast KPOBb,
— Ppa3HOCTh JIaBJICHMM, BO3HHMKAIOUIas B Hauyajie U B KOHIE TpyOkH. JIBH)KEHHE KpOBH IO
COCY/MCTOM cHCTEeME HOCUT JIAMUHAPHBIN XapakTep (JIBUKEHUE KPOBU OTIEIIBHBIMH CIOSIMHU
napajieIbHO OCH cocyzaa). [lpu 3ToM croif, mpuieraronmii K CTeHKE COCyJa, MPAKTUYECKH
OCTAETCsl HETTOABUKHBIM, I10 CJIOK0 CKOJIB3UT BTOPOM, IT0 BTOPOMY — TPETHM U T. 1. DOpMeHHbIE
3JIEMEHTHI KPOBH COCTABJISIIOT EHTPAJIbHBIN OCEBOM MOTOK; TJIa3Ma ABMKETCS OJIMKE K CTEHKAM.
N3BecTHO, 4TO YeM MEHbIIE TUaMeTp cocya, TeM OJMKe pacloiararoTcsl [eHTpalIbHbIE CIIOU
KpPOBH K CTEHKaM M TeM OoJIbllie TOPMOKEHHE. DTO 03HAYAET, YTO B MEJIKUX COCYJIaX CKOPOCTh
KpOBOTOKa HIKE, YeM B KPYIHBIX. Tak, B aopTe oHa cocTaBisier 50 cm/c, B aprepusix — 30, B
karmmmusipax — 0,5—1,0, Benax — 5—14, B mosoi Bene — 20 cm/c.

Kpome namuHapHOro, B COCYIMCTOW CHCTEME CYIIECTBYET TYpOYJIEHTHOE [IaBJIEHHUE C
XapaKkTepHBIM 3aBUXpEHHEM KpOBU. Ee uacTuiipl IBUXKYyTCs HE TOJIBKO MapalieIbHO OCH COCy/a,
HO U MEepHeHIuKyJIsIpHO eil. OCHOBHAs KMHETHUYECKas dHeprus, HeoOxoaumas JUisl ABMKEHUS
KpPOBH, JaeTcsi ceplleM BO Bpemsl cUCTOdbl. OfHAa 4acTh PHEPrUU HJAET Ha IMPOTaIKUBAHUE
KpPOBH, Jpyrasi — IpeBpallaeTcsl B HOTEHIUAIbHYIO, KOTOpas HeoOX0oauma JJIsl pacTsHKEHUS BO
BpEMsI CHCTOJIBI CTEHOK AOpThl, KPYMHBIX U CPEAHHMX COCYI0B. Bo Bpemsi InMacTojbl SHEPTUs
CTEHOK aopThl U COCYJOB MEPEXOJUT B KHMHETUYECKYIO, CIIOCOOCTBYSI IBUKEHHUIO KPOBHU IO
cocy/1aM.

Cocy bl cIOCOOHBI TaKKE aKTUBHO pearupoBaTh Ha U3BMEHEHUS B HUX KpPOBSIHOTO AaBiieHus. [1pu
MOBBIIIEHUU JIaBJCHHS TIJIaJKHE MBIIIBl CTEHOK COKPAIAlOTCS M JUaMEeTp COCYIOB
yMmeHbIIaercsa. Takum 00pazoM, MyIbCUPYIOIINNA TOK KPOBH, Oaroapsi 0COOEHHOCTSAM aoOpThI U
KPYIHBIX COCYZOB, BBHIPDABHUBAETCS M CTAHOBHUTCS OTHOCUTEIBHO OecrpepblBHBIM. B HOpme
OTTOK KPOBH OT CepJla COOTBETCTBYET €€ MPUTOKY. IJTO O3HayaeT, 4To 00BEM KpPOBH,
MPOTEKAIOIIUN 32 €IMHUILy BPEMEHHU Yepe3 BCIO apTepHalIbHYyI0 UM BCIO BEHO3HYIO CHCTEMBI
00JIBILIOTO ¥ MAJIOr0 KPYroB KPOBOOOpAIIEHHSI, OJUHAKOB.

CKOpoCTh KpPOBOTOKAa B COCYAHMCTOM pYyCie pa3Has U 3aBUCUT OT OOLIell CyMMBbl ILIOLIAAN
IIPOCBETOB COCYA0OB ATOr0 KajauOpa Ha TaHHOM ydacTke Tena. Haumensliee ceuenue y aopThl, a
CKOpPOCTH JIBUYKEHUSI KPOBH B Hel camas Oomnbinas — 50—70 cm/c. Haubomnpieit cymmapHoit
IJIONIA/IbI0 MTOTIEPEYHOr0 ceueHus o0nanaroT kanwuisipsl — B 800 pa3 Oosblie, 4eM y aopThl.
CoOOTBETCTBEHHO M CKOPOCTh KpoBH B HHX okoJio 0,05 cM/c. B aprepusx ona cocrapmser 20—
40 cm/c, B apTepuosiax — 0,5 cm/c.

YpoBeHb apmepuanvho2o OagneHus COCTOUT W3 TpeX TJaBHBIX (DAKTOPOB, TaKHUX, Kak
Har"HeTampIlas Ccuiia cepiua, nepudepruueckoe COMPOTHUBICHHE COCY/IOB, 00beM H BA3KOCTb
KkpoBH. OJHAKO TJIaBHBIM U3 HUX sBIsieTcs padoTta cepaua. [Ipu kaxxaoit cucrosie u AMacTose B
apTepusx KpoBsiHOe AaBiieHHe KosiebneTcs. [lobeM ero Bo Bpemsi CUCTOJBI XapaKTepH3yeTCs
KaK CHCTOJIMYecKoe (MakcuMallbHOe) naBieHue. IlajeHue naBiieHUs BO BpeMsi JTHACTOJIBI
COOTBETCTBYET JAMACTONIMYECKOMY (MHHUMAJIBHOMY) JAaBlieHHI0. Ero BelMuMHa 3aBUCHT
TJIaBHBIM 00pa3oM OT nepu(epudeckoro CONpoOTUBIEHHS KPOBOTOKY M YaCTOThI CEpIEYHBIX
COKpalleHuil. Pa3Huily Mexay CHCTONMYECKMM U JIMACTOJIMYECKUM JaBJICHHEM Ha3bIBaloOT
nYIbCOBLIM OABNEHUEM.
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[ToBbIlIeHNE apTEPUATBHOTO JABJICHUS 110 CPABHEHHIO C HOPMOM Ha3BIBACTCS apmepudaibHOU
eunepmensuetll, IOHWKEHUE — APMeEPUATIbHOU SUNOMEH3UEU.

Ilepughepuueckoe conpomusnenue — 3T0 BTOPOH (PaKTOp, KOTOPBIA ONpEAETseT NaBJICHUE U
3aBHCUT OT JWaMeTpa MEJKHX apTepuil u aprepuoil. V3MeHeHHWe mpocBeTa apTepuil BeneT
COOTBETCTBEHHO K IMOBBIIIEHUIO CHCTOIUYECKOTO U JHACTOIMYECKOTO TABJICHUS, YXYALICHHIO
MECTHOT'O KPOBOOOPALIEHUS.

Obvem u 8:a3Kk0cmb Kpogu — TPeTUi (PakTop, OT KOTOPOTO 3aBUCUT YPOBEHb apTEPUATBLHOTO
JaBlieHUs. 3HAYMTENbHAs KpPOBOIOTEPS BEIAET K CHIDKCHUIO KpPOBSHOTO JaBJICHUS, a
neperBaHne OOJIBIIOTO KOJMYECTBA KPOBH MOBHIIIAET apTEPHAIHLHOE JIaBIICHHUE.

BennumHa apTepuaibHOTO JTaBJICHUS 3aBUCUT M OT BO3pacTa. Y JeTell apTepuanbHOE TaBICHUE
HWKE, Y€MY B3pPOCIBIX, IOTOMY YTO CTEHKH COCYJIOB 0OJIe€ IIaCTHYHBI.

B HOopMe cucronmnueckoe (MakcMMalbHOE) JaBJICHHUE y 3JI0POBOTO YesioBeka cocTtasisieT 110—
120 MM pT. cT., @ qracTonudeckoe (MuHMManbHoe) — 70—80 MM pT. CT.

BenmumHa KpOBSHOTO JAaBIICHUS CITYKHUT BOXHOW XapaKTEPUCTUKOM JEATEIILHOCTH CepACYHO-
COCYIMCTOM CUCTEMBI.

KpoBsiHoe naBieHue OmNpenensioT JAByMs croco0amMu: MpsIMbIM (KpOBaBbIM), KOTOPBIH
MPUMEHSIETCS B JKCIIEPUMEHTaX Ha JKMBOTHBIX, W KOCBEHHBIM (OECKPOBHBIM), C TOMOIIBIO
curmomanomerpa PuBa-Pouun m mpociymmmBaHHEM COCYIHMCTHIX 3BYKOB B apTEpUU HUXKE
mamxkeTsl (Mmeton U. C. KopoTkoga).

[Mon nyvcom MOHUMAIOT TEPHOANIECKHIE KOJIEOAHHSI CTEHKH COCY/IOB, CBSI3aHHBIE C TMHAMUKOMN
MX KPOBEHAIOJIHEHUS U JIaBJICHUS B HUX Ha MPOTSHKEHUU OJHOTO CEPIEYHOr0 KKIa. B MOMeHT
W3THAaHUS KPOBM M3 Cepla JaBJI€HWE B aopTe IMOBBIIIAETCS M BOJHA 3TOTO JaBJICHUS
pacrmpocTpaHsieTcsl BIOJb apTepuidl [0 KamwuIsipoB, TJe IyJbcoBas BOJIHA yracaer.
COOTBETCTBEHHO MYJbCUPYIOIIUM HM3MEHEHMSIM JaBJICHUS IyJIbCUPYIOIIMHA  XapakTep
MpHOOpeTaeT U JBMKEHUE KPOBU IO apTepusM: YCKOPEHHE KPOBOTOKAa BO BPEMs CHCTOJbBI U
3aMeJIeHHEe BO BpeMsl AMACTOJIbl. AMIUIUTY 1A MyJIbCOBOM BOJIHBI 3aTUXAET MO MEpE JIBMKECHUS
oT neHTpa Kk nepudepun. CKOpocTh pacnpoCTpaHEHHs IMyJIbCOBO BOJHBI B aOpTE YellOBEKa
cocrapisieT 5,5—8,0 m/c, B KpynHbIX apTepusix — 6,0—9,5 m/c.

[Tynbc MOXHO OIpeneNsTh HEMOCPEACTBEHHBIM MPOIIYIBIBAHUEM Yepe3 KOXKY MYIbCUPYIOIIeH
apTepuu (BUCOYHOM, JTyYEBOW, THUILHOM apTEepUU CTOMBI U 1p.). B KIIMHUKE MPHU UCCIIeJOBAaHUU
myJibca OOpallal0T BHUMAaHHE Ha CIEAYIOLIUME €r0 CBOMCTBA: YacTOTy, PUTM, HaNpsKEHUE,
HaroJIHEHUE, BEIUUMHY U (GOopMy MYyJIHCOBOW BOJHBI. B HOpMe 4Mcio mynbCOBBIX KOJeOaHUN B
1 muH y B3pocioro uenoBeka cocrabisieT 70—80 ynapoB. YMeEHBIICHHE 4YacTOTHI IyJibCca
HA3bIBACTCS Opaduxapouel, ydauieHHue — maxukapoueti. YacToTa myjibca 3aBHCHT OT IOJIa,
BO3pacTa, (pU3MUecKOW HArpy3Kd, TemmepaTypel Teida U ap. PutMm mynbca ompenensercs
NeSITeNbHOCThIO cepAlla M ObIBaCT PUTMHYHBIM U apUTMHUYHBIM. Hanpsoswcenue nynvca
XapaKkTepU3yeTcs CUIIOW, KOTOPYIO HAA0 MPHIIOKUThH, YTOOBI CAABUTH apTEPHUIO O MOJIHOTO
UCYE3HOBEHMs TMynbca. Hanonwenue — 3TO CTENEHb U3MEHEHUs o0beMa apTepuw,
yCTaHaBlIMBaeMas IO CHJIE IMyJlbcOBOTO yaapa. s Ooyiee NETalbHOTO HM3yuY€HUs IyJbca
ucnonb3yoT courmodad. Kpuas, mnomyueHHas mpu 3amuCU  MYJIbCOBBIX KOJeOaHUM,
HasbIBaeTcsi churmorpammoii. Ha churmorpamMme aopThl M KPYIMHBIX apTepuil pa3iuyvaroT
HAYalbHBIM pPE3KUil TOIBEM KPUBOW — aHaxkpomy. DTOT TOIBEM CBSI3aH C OTKPHITHEM
MOJTYJIYHHBIX KJIANIAaHOB, KOTJIa KPOBB C CHJION BHITAJIKUBAETCS B A0PTY U PACTITUBAET €€ CTCHKH.
Cnag mynbCOBOM KpUBOM HaspiBaeTcst kamaxkpomoti. OHa BO3HHUKAE€T B KOHIIE CHCTOIIBI
KeNya04Ka, KOT/ia JaBJIeHHe B HEM HAUMHACET Majarh. [lyabCUpyIOMIHi XapakTep KpOBU UMEET
60JIbIII0€ 3HAUYEHUE JUIS PETYIISAIMHA KPOBOOOPAIIEHHUS B LIETIOM.

4. MiuniocTpanMOHHbINH MaTepuaJ:
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- IPE3eHTaLsl TEOPETUUECKOI0 MaTepuaia;

- IIJIAKaThl [10 TEME 3AHATUS;

- TaOJINIIBI, CXEMBI.

5. Jluteparypa: cmoTpure npuioxenue Nel.
6. KonTpoJibHble Bonpochl (00paTHasi CBA3b)
1. YUro Takoe AJI?

2. Yro Takoe apTepuanbHbIN MyIbC?

3. Yro usyyaeT reMoiuHaMuKa?

Teopus Ne8
1. Tema: ®u3uosioruss KpoBu. Jpurpouutbl. 'emoau3 u ero Buabl.COIJ. JledKOUMUTHI.
TpomOouutsl. I'pynna kposu. Pezyc-paxkrop UmmyHurer.
2. Heab: 1aTh NpeacTaBIEHUE O CUCTEME KPOBHU, (PYHKUIUAX KPOBU M (DOPMEHHBIX 3JIEMEHTOB,
IpoIecCce reMOCTa3a.
3. Te3ucsl Teopuu:

Cucmema kposu.
Opumpoyumsl (KpacHble KPOBSIHbIE KJIETKH) - HauboJiee MHOTOYMCIICHHbIE KIETKH KpPOBH.
Oputporutel mepeHocaT Oz, COz, u cmocoOCTBYOT OydepHOMY JCHCTBHIO KPOBH.
[IpucyTcTByIOmMI B HUX MUTMEHT - TEMOIJIOOWH - MpHAaeT UM KpacHbIU 1BeT. B ToM, uTo
reMOrJIOONH YIaKkoBaH B KIIETKHU, @ HE HAaXOJUTCA B IUTOIUIa3M€ B CBOOOJAHOM COCTOSIHUH,
UMEIOTCSl CIEeNYIOIMe PEUMYIIECTBA: COXPAHAETCS] HU3Kash BA3KOCTh KPOBHU, T€MOIVIOOMHA U
IIPEIOTBPALAETCS ONTACHOE CHI)KEHHUE BOJAHOTO IIOTEHIUANIA B KPOBH.
[IponokuTeNnbHOCTh KU3HU ApUTpouuToB 90-120 mHEH, mocie 4ero OHU pa3pylialoTcs B
CEJIE3EHKE.
Jletikoyumwl 3alIMINAIOT OT TOKCHHOB M IATOICHHBIX MUKPOOPIraHM3MOB Kak IPU IOMOILU
Hecrienuuieckux (Harpumep, (aromuros), Tak u crenrduuecknx (oOpa3zoBaHHE AHTUTEN)
MMMYHHBIX PEaKIIHH.
Tpomboyumol (KpOBSHBIE IUTACTUHKH) - 3TO (PAarMEHThI KJIETOK, UI'PAIOLINX BAYKHYIO POJIb B IIPH
00pa3oBaHUM KPOBSIHOT'O CI'YyCTKa.
Dynkyuu cucmembvl Kposu.
Pecynamopnas ¢hynkyusa. BemectBa, pacTBOpEHHbIE B KPOBH, CO3/AIOT BOJIHBIM MOTEHLIHAN
KPOBH M COOTBETCTBCHHBIM TIpaJMEHT BOJHOIO IOTEHUMANa MEXAY KPOBbIO U TKaHEBOU
KHUIKOCTBIO.
BennuunHa 3T0ro BOHOrO MOTEHIMANA, 3aBUCSIIEr0 OT KOHIIEHTPALMH B IU1a3Me OEJIKOB U HOHOB
Na*, perymupyer nepeaBmikeHne BOIAbI MEXKIY KPOBBIO M TKAHEBOM )KUIKOCTHIO.
Bopa, Bxonsmas B cOCTaB KpOBHU, UTPAET POJIb PEryJIATOpa TEMIIEPATYphl T€la, TaK KaK OHa
MEPEHOCUT TEIUIO OT TEMI000pa3yloLUX LHEHTPOB (IeYeHb, CKEJIETHbIE MBIIILBI) K OpraHam
TEIUI00TIa4M, TAKUM Kak - Koka, Mo3r. [Tonnepxanue nocrossHHoro pH sBisiercsa BaxxHenmen
¢yHkuueit OydepHOll cucTeMbl KpoBM Onaronaps IOJJIEPKAHUIO PABHOBECHS MEXIY
rujpokapOoHaTaMu U GocharaMu U BTOPUYHON (QyHKIMEH reMorio0nHa HEKOTOPhIX OeNKOB
IJ1a3MBl.
Tpancnopmnas ¢hynxkyusa. PacTBopuMBbIEe MPOAYKTHI MHUILIEBAapeHHs / MOIJIOIMIEHHs (TJIIOKO3a,
AMUHOKHCIIOTBI 1 MUHEPAJIBHBIE COJIN) TPAHCIIOPTUPYIOTCS U3 KUILIEYHHMKA B IIEUYEHD U 3aTEM B
obmee KpoBsHOE pycno. JKupHble KHUCIOTBI TPAHCIOPTUPYIOTCS W3 KHIIEYHHKA B
TMM(ATHYECKYI0 CUCTEMY, a 3aTe€M TaKKe B 0011ee KPOBSIHOE PYCIIO.
Koneunsle npoaykTel MeTabonu3Ma (MOYEBUHA, KPEATMHHH M COJM MOJOYHOH KHCIOTHI)
ynaneHus (meyeHb ¥ Movku). ['opMoHbI (MHCYJIHMH, NENTH]I, TECTOCTEPOH, CTEPOU/I, a/IpEHANINH,
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KaTeXxoJaMHUH) - U3 JKeJe3, IJIe OHU 00pa3yloTcs, TPAaHCIIOPTUPYIOTCS K OpraHaM-MULIEHSIM, Ha
KOTOpbl€ OHM BIUSAIOT. ['a3bl (KUCIOPOJ U YIJIEKUCIbIM ra3) - U3 MECT UX IMOIJIOUIEHUS WU
oOpazoBaHMsl B MeECTa HX HCIONB30BaHUS WM yjaaneHus. Kucioponx B OCHOBHOM
TPaHCIOPTUPYETCS KPACHBIMU KPOBSIHBIMU TEJbIIAMHU, a YTIIEKUCIbIH ra3 B Iia3Me.

Benxu mia3mel, 00pa3yemble IEYEHBIO BBIACISIOTCS B TOK KPOBH; (PMOPHUHOTEH (CBEPTHIBAIOIIUI
areHT KpPOBH), TI00YJINH (OCYHIECTBISET crielu(puieckne TpaHCIIOPTHBIE (PYHKIIUH, HAIIPUMED,
HEPEHOCUT THPOKCHH, XKEJIE30 M MEJIb) M allbOYMUH (CBA3BIBAET C I1a3Moil noubl Cay’).
MmmynuTeT (7aT. im-munitas-BeICBOOOXKICHUE, H30aBIeHEe, H30aBlICHHE) WK CTOWKOCTh —
CIIOCOOHOCTH OpraHU3Ma He MPUHUMATh U MPOTUBOCTOATh MHPEKIIMOHHBIM U HEUH()EKIIMOHHBIM
IIOCTOPOHHUM  BEILIeCTBaM, OOJIaJalollMM  AHTUI€HHbIMM  CBOMCTBAaMH, BO30YIUTEIIO
MH(EKIMOHHBIX 32001€BaHUI UM HEKOTOPBIM BBIJIEJISIEMBIM UMH SIJIOBUTHIM BELIECTBAM.
NMMyHuTET, 00pa30BaHHBI B pe3yjbTaTe MPEABAPUTEILHOM NPHUBUBKUA WM BBEACHUS
OMOJIOrMYECKUX MpenaparoB JUIsl IPeJOoTBpalleHus 3a00JeBaHusl, HA3bIBAETCSI HCKYCCTBEHHBIM
UMMYyHHUTETOM. Ecim Takoll MMMyHHMTET BO3HUKAET MOCJE BaKIMHAIMHU-aKTUBEH, a TOTOBBII
MMMYHHUTET BO3HHMKAET IPH MEPEeTUBAHUU CHIBOPOTKM KPOBH — IIaCCUBHBI HUMMYHMHTET.
AKTHUBHBIH UIMMYHHUTET, 00pa30BaHHBI UCKYCCTBEHHBIM IyTE€M, T. €. B P€3yJIbTaTe NMPUBUBKH,
coxpansieTcs JoJibie (0T 6 MecsIeB 10 HECKOJIBKUX JIET), ueM naccuBHas gopma. Hampumep,
BaKIIMHALMSI TPOTHUB OCHBI, KOpH, TyOepKyje3a, CTOJOHsAKa, Mermjga H Jp. A MacCUBHBIN
MMMYHHTET, BO3HUKAIOIINI MOCJIE BBEICHUS CBIBOPOTKH, UMeeT 3 deKkT oT 2-3 Hemenb 10 |
Mecsua. Hampumep, npuBuBKa MUMMYHHBIX CBIBOPOTOK ITPOTUB CTOJOHSIKA, Ieruia, OoTynu3ma. B
(dbopMUpOBaHMM MMMYHHUTETa Y4YacCTBYET BECh OpraHu3M. PyKOBOISIIMN W HampaBIsIFOIINN
OpraH - eHTpajbHasi HEpBHAs CUCTEMA.

TpoMOGouuT - KpoBsiHAs IUTACTHMHKA, Kpyrjas WIM OBaJibHAs CTPYKTypa C O0OEHX CTOPOH,
muametp 0,5-4mMm (B 2-8 pa3 meHbmie sputporura). B 1m KpoBU 340pOBOro 4YeloBeka
conepxkutcst Tpomoonut 180-320x10*9/11. B cpennem TpomOomuT cocrarisier 8-11 cyrok. OHa
BbLIIEIAETCS U3 MerakapuonuTa B KocTHOM Mo3re 3000-4000 KpOoBSIHBIX TJIACTHH.

4. NLiuiocTpauMoOHHbIA MaTepuaJ:

- IPE3eHTAIUsl TCOPETUUECKOTr0 MaTepuana;

- IIJIAKaThI 110 TEME 3aHSATHUS;

- TaOJIUILIBI, CXEMBI.

5. JIuteparypa: cmoTpure npuioxenue Nel.

6. KoHTpoJIbHBIE BONIPOCHI (00paTHAasi CBA3b)

1. Yro Takoe cuctema KpoBu?

2. Y10 Takoe 3puTpOLUTHI?

3. UeMy paBHO MX KOJIMYECTBO B KPOBHU Y MY>KUHH U Y KEHIIIUH?

4. Yro Takoe neiikonutel? YUeMy paBHO UX KOJTUYECTBO B KPOBU 3/I0POBOTO YeIOBeKa?

5. Yto Takoe UMMYHUTET?

6. Kakue cymiecTByroT BUJIbl UMMYHHUTETA?

7. Yto Takoe TpoMOOIUT?

Teopus Ne9.
1. Tema: KpoBeTBOpeHue u pery/sinusi cucreMbl KpoBu. UMMyHuTET.
2. Heab: 1aTh NOHATHE OpraHaM KPOBETBOPEHUS — KPACHBIM KOCTHBIN MO3T, TAMYC, CEJIE3€HKY,
TUM(paTHYECKUE Y3IIbI.
3. Te3ucsl Teopum:

Perymsiuust kpoBerBopeHus. KosmdecTBO 00pa3yromuxcs SpUTPOLMTOB, JEHKOLUTOB WU
TPOMOOIIMTOB COOTBETCTBYET KOJIMYECTBY Pa3pyIIAIOIIUXCS KIETOK, TaK YTO O0IIee UX YHCIIO0
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ocTaercsi MOCTOSHHBbIM. OpraHbl CHCTEMbl KpPOBU (KOCTHBIM MO3I, CEJIe3€HKa, I1€YEHb,
TuMQaTHYecKue y3Jbl) colepkKar OOJbIIOe KOJIWYECTBO PELENTOPOB, pa3ApakeHHe KOTOPHIX
BBI3BIBACT Pa3IMUHbIC (PU3UOIOTHMUYECKHE PEaKIuu. TakuM 00pa3oM, UMEETCS! JBYCTOPOHHSIS
CBA3b ITUX OPraHOB C HEPBHOW CHUCTEMOM: OHHU IOJY4AarOT CUTHAJIBI U3 LICHTPAJIBHON HEPBHOU
CUCTEMbI (KOTOpBIE PETYJIHUPYIOT MX COCTOSIHUE) U B CBOIO OUYEpElb SBJISAIOTCS HCTOYHHKOM
pedrekcoB,  HM3MEHSIOIMUX  COCTOSHHE WX CaMUX M OpraHu3Ma B  IIECJIOM.

Perynsuus spurpomnonsa. [lpu kuciopoaHOM ronogaHuy, BI3BAHHOM JIFOOBIMU [TPUYMHAMU,
YHCIIO 3PUTPOIIMTOB B KPOBU Bo3pacTaeT. [Ipu KuciopoJHOM rojoJaHuH, BbI3BAHHOM IOTEpen
KpPOBH, 3HAYUTENIbHBIM pa3pylLICHUEM 3PUTPOLMTOB B pPE3yJibTaTe€ OTPABJIEHUS HEKOTOPHIMHU
SJ1aMH, BABIXaHUEM Ta30BbIX CMECEH ¢ HU3KUM COJIEp’KaHUEM KUCIOPOJa, MPOIOJLKUTEIbHBIM
npeObIBaHMEM Ha OOJBIIMX BBICOTAX, B OpPraHU3ME BO3HUKAIOT CTUMYJHMPYIOIINE
KPOBETBOPEHHUE BEIIECTBA — OSPUTPOMOITHHBI, MPEACTABISAIONIME COOOH TIMKOMPOTEHIbI
HEOOJBIIONH MOJIEKYJISIPHOM Macchl. Perynsuus BbpIpaOOTKH 3pUTPONOITHHOB, a 3HAYMUT, U
KOJIMYECTBA HPUTPOLIUTOB B KPOBH OCYILIECTBIISIETCS C TOMOIIBI0 MEXaHU3MOB OOpaTHOM CBS3H.
['unokcus cTumynupyeT BbIpaOOTKY 3pUTPONO3ITHHOB B MOYKax (BOZBMOXKHO, M B JAPYTUX
TKaHAX). OHU, BO3JICUCTBYSI HA KOCTHBIA MO3T, CTUMYJIUPYIOT SPUTPOTIOI3. YBEIUUCHUE YUCITA
SPUTPOLIUTOB YJIyUIlIaeT TPAHCHOPTUPOBKY KUCIOPOJAa U TEM CaMbIM YMEHBIIAET COCTOSHHE
TUIOKCHM, YTO, B CBOIO OYepelb, TOPMO3HUT BBIPAOOTKY 3PUTPONO3TUHOB. B crumynsuuun
3pUTPOIIO33a OMNPENCIIEHHYI0 pOJIb WIrpaeT HepBHas cuctema. I[lpu pasapaxeHUH HEpBOB,
UIYHIIUX K KOCTHOMY MO3TY, YBEJIHMUHUBAETCS COJIEPKAHUE SPUTPOLIMTOB B KPOBH.

Perynamms  neiikonossa.  [Ipoaykiust J€UKOIIMTOB CTUMYJIMPYETCS  JIGMKOMOATUHAMH,
MOSIBJISIIOIIMMHUCS TI0CJIe OBICTPOTO yAaJeHHs] U3 KPOBU OOJBIIOrO KOJWYECTBA JIEHKOIIUTOB.
XuMu4decKasi Ipupoaa U MECTO 00pa30BaHMS B OpTaHU3Me JICHKOIIOATHHOB €11l He n3y4eHbl. Ha
JIEMKOII0A3 OKa3bIBAKOT CTUMYJIMPYIOILEE BIUSHUE HYKIEHHOBBIE KUCIIOTHI, TPOIYKThI pacnaaa
TKaHEH, BOZHUKAIOILIKE MTPU UX MOBPEXKICHUH U BOCIIAJIEHUH, U HEKOTOPbIE TOPMOHBI. Tak, moa
NeCTBHEM TOPMOHOB runodu3a — aJgpeHOKOPTUKOTPOIIHOIO FOPMOHA M TOPMOHA pocTa —
MOBBIIIACTCS KOJUYECTBO HEUTPOMUIOB M YMEHBUIAETCS YHCIO HS03MHO(UIOB B KpPOBH.
B crumymsamum nefikoro’3a  OoNbLIYI0 POJb HMTPAeT HEpBHasg cucrema. PasapakeHue
CUMIIATHYECKUX HEPBOB BBI3bIBAECT YBEIMYEHUE HEUTPOPHUIBHBIX JIEHKOIMTOB B KPOBH.
JlnurenbHOE pa3apaxeHue Oy AalolIero HepBa BbI3bIBACT MepepacipeieieHue JCHKOIUTOB B
KpPOBH: MX COJEp’KaHUE HApPACTaeT B KPOBH ME3CHTEPHAIIbHBIX COCYAOB U YOBIBA€T B KPOBU
nepudeprudeckiux CoCyJoB; pa3fpakeHHe U SMOIHOHAIbHOE BO30YKIEHUE YBEIHMUYMBAIOT
KOJIMYECTBO JIEMKOLMTOB B KpoBU. Ilociie enpl yBenumuMBaeTcsi ColepKaHUE JIEUKOLIMTOB B
KpPOBH, IHUPKYJIHPYIOIIeH B cocyqax. B 3TuxX ycloBusX, a Takke IMPHU MBIIIEYHOU paboTe u
00JIeBBIX pa3IPaXKEHUAX B KPOBB MOCTYIAIOT JEUKOLUTHI, HAXOASIINECS B CEJIE3€HKE U CUHYCaX
KOCTHOT'O MO3ra.

Perynsuuss TpomOonuTonos3a. YCTaHOBJIEHO TakKe, YTO MPOAYKIHUS TPOMOOIMTOB
CTUMYJHUpPYETCS TpOMOOIUTONOAITUHAMUA. OHHU TOSIBISIFOTCS B KPOBU IOCIE KPOBOTCUYCHHS.
B pe3ynbrare ux nencTBHs 4epe3 HECKOJIBKO YacOB MOCIIE€ 3HAYUTEIBHONW OCTPOU KPOBOIIOTEPH
YHCII0 KPOBSHBIX MJIACTUHOK MOXKET YBEIMUUTHCS BABOE. TpOMOOLIMTONOITHHBI OOHAPYKEHBI B
I1a3Me KpPOBM 3J0POBBIX JIOAEH U IMPH OTCYTCTBUH KPOBOIIOTEPHU. XUMHUYECKas NMPUPOAA U
MecTo 0Opa3oBaHUSI B OpraHu3Me TpPOMOOLIMTONIO3TUHOB €lle He u3yueHsl. 4.
HNiuniocTpaTuBHBIN MaTepHall:

- IPE3EHTALUs TEOPETUUECKOTO MaTeEpUaa;
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- IUIaKaThI 110 TEME 3aHSTHS;
- pa3IaToO4HbIN MaTepuan (TaOIUIbl, CXEMBbI, UJUTFOCTPALINH).
5. JIuteparypa cmoTpuTe npuiioxenue Nel.

6. KonTpoJibHble Bonpochl (00paTHasi CBA3b)

1. Perynsimust sputpomnos3a.

2. Perynsuus nenkoronsa.

3. Perynsauus TpombonuTonos3sa.

Teopus NelO

1. Tema: Yactnas ¢usuosorus LHHHC. CnunHol MO3r, IPOI0JTroBATHIi M0O3T, MO3:KE4Y0K.
2. llesb: MO3HAKOMUTH oOyuaromuxcs ¢ yactHou puzunonorueit [ITHC.

3. Te3ucsl Teopum:

YacTtHas ¢usunonorus nentpaibHoii HepBHOU cuctembl (LIHC) - pasnmen ¢usuonoruu, riue
paccMaTpuBarOTCs OT/ENbHBIE CTPYKTYpPhI MO3Ta.

Koneuno ke, MO3r paboTaeT Kak €IUHOE IIeJIOe, HO JUIsl JIYYIIEero MOHMMaHHUS ero paldoThbl
MPUXOJIUTCS  pacCMaTpuBaTh  IMO-OTACTBLHOCTH  pa3Hble  erovactu. I[lotomy wu
Ha3bIBaeTCs: yacmHas GU3NONOTHSL.

CnuHHOM MO3r HaxoJUTCS B TOJOCTH TMO3BOHOYHMKA. Y B3POCIOro 4ejoBeKa IMHA
CIIMHHOTO Mo3ra jocturaeT 45 cM, a Bec - 38 r u coctaBisgeT 2% ot Beca Beert [[HC. KonmgecTBo
CErMEHTOB B PA3HBIX OTAENAaX CIMHHOIO MO3Ta Pa3IMYHO: B IMIEHHOM - §, B rpyaHOM - 12, B
MOSICHUYHOM M KPECTIIOBOM - IO 5 M B HIKHEM, KomuukoBoM - 1. Ha momepeuHbix cpesax
CIIMHHOT'O MO3Ta BUJTHO, YTO €ro nepudepuio 3aHuMaeT 6es1oe BeeCTBO, a [IEHTPAIbHYIO YacTh
- cepoe BelecTBO. BakHyI0 posib B pa3BUTHH MPEACTABICHUA O PedIECKTOPHON ACATEIHBHOCTH
CIIMHHOTO MO3Ta CBITPAId OTKPBITHS M OO0OOIEHUs aHTJIMUCKOTO (U3HOJIora, Jaypeara
Hob6eneBckoit mpemun Yapnsza [lleppunrrona (1859-1952). O6bem pyHKIMI, OCYIIECTBIIEMBIX
CIOMHHBIM MO3rOM, Ype3BbIYAHHO BEIMK. B HEM HaXOIATCA LEHTPBl BCEX JBUraTEIbHBIX
peduiekcoB (3a UCKITIOUEHUEM MYCKYJIATyphl TOJIOBBI), BCeX peduIeKCOB MOYETIOI0BON CUCTEMbI
U TOpAMON KHUIIKH, peQeKCoB, OOECHEUNBAIOIIUX TEPMOPETYISILNIO, PETYIUPYIOIINX
MeTaboIu3M TKaHEeH, LEHTPbl OOJBIIMHCTBA COCYIUCTBIX pPE(IEKCOB, IEHTP COKpAIICHUS
nadparmel U Ap. B ecTecTBEHHBIX YCIOBUSX 3TH pe(iieKChl BCETAA HCIBITHIBAIOT BIIHMSHHE
BBICIIHMX OT/IEJIOB OJIOBHOT0 Mo3ra. [ToMumMo peduieKTopHOM 1eSTeNbHOCTH €Ille OJHOM BaXKHON
(GyHKIMEH CIMHHOTO MO3ra sIBJsieTcs MpoBeAeHne UMIYIbcoB. OHO OCYHIECTBIISIETCA OeIbiM
BEILIECTBOM, COCTOSIIIIUM U3 HEPBHBIX BOJIOKOH.

IIpoxoaroBaTelii MO3r SBISIETCS LEHTPOM CJIOXKHBIX U MPOCTHIX pedIeKcoB, KOTOPHIE
CBSA3aHBl C OTBETAMH Ha CHTHAJIbI, I[OCTYNAIOIIME OT TPOWHUYHOIO, J100aBOYHOTO,
S3BIKOTJIOTOYHOT0, OY>KJAr0IIero HepBOB. B mpogoiroBaToM M03re HaXOIUTCS JbIXaTeNbHBIH
LEHTP, COJEp>KalNil UHCIUPATOPHbIE (BIBIXATENLHBIE) U SKCIIUPATOPHBIC (BBIIBIXATEIbHbIE)
HEUPOHBI.

Mo3xe4oK pacronaraercs Ha 3aJHeil CTOpOHE CTBOJIA, 10331 IIPOJOJITOBATOrO U CPEIHETO
OTJIEJIOB MO3ra. Y B3pOCIIOTO YEJI0OBEKa BEC MOBKeuKa cocTasiisieT 150 r. B Mo3kedok nocrymnaer
nH(pOpMaIg OT BCEX JBUTATENBHBIX CHCTEM: U3 OTIENIOB OOJBIIMUX MONYIIapUi, U3 CPETHETO
MO3ra, U3 CIUHHOTO Mo3ra. OCHOBHBIE (DYHKIIMH MO3KE€UKa COCTOST B PErYJISIMH MO3bI Tefa,
MOJJIEP>KaHUU MBIIIEYHOTO TOHYCa, KOOPJIMHALMA MEJJICHHBIX MPOU3BOJBHBIX ABMKEHUHN C
M030#1 Bcero Temna, 00eCreYeHn TOYHOCTH OBICTPBIX MPOU3BOJIBHBIX ABMKEHUH.

4. UnnocTpaTUBHBI MaTepuall:
- Ipe3eHTaIUsl TEOPETUUECKOTO MaTepuana;
- IJIaKaThl 110 TEME 3AHSTHS;
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- pa3IaToO4HbIN MaTepual (TaOIUIbl, CXEMBbI, UJUTFOCTPALIIH).
5. JIuteparypa cmoTpuTe npuiioxenue Nel.

6. KonTpoJibHble BOonpochl (00paTHas CBA3b)

1. @yHKIIMU CIMHHOTO MO3Ta.

2. @yHKIIUH IPOJOITOBATOTO MO3Ta.

3. OyHKIUHN MOKEUKA.

Teopust Nell

1. Tema: ®uznonorus cpeaHero, IPOMEXKYTOUHOrO MO3ra U OOJIBIIMX MOJYIIApUA TOJIOBHOTO
Mo3ra. DnekTpuyeckue spiaeHus. 01 .

2. Hesb: no3HaKOMUTH OOyyarouuxcs ¢ (pU3NOJIOTUel CpeHero, MpPoOMeKyTOYHOIO0 MO3Ta U
OOJBIITUX TOYIIAPUI TOJOBHOTO MO3Ta.

3. Te3ucsl Teopum:

Cpennuii Mo3r sBIsSIeTCS MPOJOHKEHHEM cTBoJia Mo3ra. Ha moBepxHocTH, 0OpaiieHHON K
MO3X€UKy, UMeeTcs 4deTblpe Oyropka — uerBepoxosnmue. IlepenHue Oyrpbl 4yeTBEpPOXOIMHUS
SBJIIIOTCSI TIEPBUYHBIMHM 3pUTENbHBIMH IeHTpamMHu. [Ipu HX ydacTUM OCYIIECTBIISIOTCS
OpHUEHTAIIOHHBIE pedUIeKChl Ha CBETOBOE paslipakeHue. Takke HEeHMpOHBI MepeqHuX OyrpoB
pearupyroT Ha 00bEKTbl, KOTOpbIe OBICTPO MEpeBUTAIOTCS B 1oJie 3peHus. OcHOBHas GYHKIUS
BEPXHUX OYrpoB — yIpaBJeHHE HANPaBJICHUEM B3IJIAJa, MPUBEICHUE 3PUTEIBLHON CUCTEMBI B
COCTOSIHME TIOBBIIIEHHOM T'OTOBHOCTU. 3agHuE Oyrphl SBIAIOTCS IEPBUYHON CIyXOBOM
obnacTrio. HelipoHbI pearupyroT Ha CHIbHBIC, pe3KHe 3BYKU. B cpeHeM Mo3re pacmosararoTcs
yepHasi CyOCTaHIMS U KPACHOE sIIPO, KOTOPbIE BHIMOIHSIOT IBUTaTENbHbIE (PYHKIIHH.

IIpoMe:XyTOYHBII MO3r SBISETCA MPOJOJDKEHHEM MO3TOBOIO CTBOJIA W B IIpoIEcce
OHTOreHe3a (GopMUpPYETCS U3 MEepelHero MO3roBOro my3eips. OH COCTOMT M3 Tajnamyca,
TUTIOTAJIaMyCa, B COCTaB KOTOPOH BXOAUT 3nHdu3 (JKeae3a BHyTpEeHHEH cekpenuu). Ha ToHko#
HOXKKE KHHM3y OT THUIlOTaliamyca pacronaraetcss runodus. ['mmoramamyc pacnosaraercs B
OCHOBaHUU MO3ra, UMEET NEePEeIHUN, 3alHUI U cpeTHUM oTiesbl. OH SBISETCS BBICIIUM LIEHTPOM
BEreTaTuBHBIX  perymsinui. IlepenHue  siapa  rumoTtaniamyca — SBISIFOTCS — LIEHTPOM
MapacUMIIaTUYECKUX BIUSHUM, a 3agHUE — cumnaTudyeckux. CpelnHss 4yacTh THmnoTajamyca
SIBJISIETCS TJIAaBHBIM HEUPOAHIOKPUHHBIM OpranoM. HelpoHbI 3T0i 4aCTH BBIIEISIOT B KPOBb P
PEryJISITOPOB, KOTOPbIE OKa3bIBAIOT BIMSHUE Ha MEPEIHION J0NI0 runodusa. 3/1ech TaKxke
BBIJICIISIIOTCS JIBA TOPMOHA: aHTUIUYPETHUECKHUM (Ba30MPECCHUH) U OKCUTOLIMH, BBI3BIBAIOLIUI
COKpaIlleHHE TJIAJJKOM MYCKYJIaTypbl MaTKu. [ unoranamyc Takxke MOKET IPUHUMATh Y4acTHE B
SIBJICHUAX CHA M 0oApcTBOBaHMs. Tanamyc sSBIsS€TCsS [ICHTPOM aHaIu3a BCEX BUIOB OIIYIICHUH,
KpoMme 0OOHSTENbHBIX. B HEM Haxoa9TCs LIEHTPHI aHATM3a 3pUTEIbHON HHPOPMAIINH, CITyXOBOM
uHpopmanuy, UHGOPMAIUH, MPUXOASIIEH OT PELENTOPOB MBI, KOXKH, BBICIINE IEHTPHI
0os1eBoii yyBcTBUTENbHOCTU. IMEHHO 311eCh hopmupyeTcst 00sieBOE OLTyIIEHHE.

Kopa 6oabmmx noaymapuii npeacraBiser coO0i caoi ceporo BeuiecTBa, MOKPHIBAIOIIHIA
Bech nepeaHuii Mo3r. [lomymiapus ToJI0BHOrO MO3ra BBITIONHSIOT paznuynbie GpyHkuuu. JleBoe
IIOJIyIIApUE OTBEYAET 3a PEryJIALHUI0 YCTHOM PEeUYH, MUCbMA, JOTHYECKOIO MBIIIJIEHHS, a IPaBOE
y4acTBYeT B pacllO3HABAHUM MY3BbIKAJbHBIX M 3PUTENbHBIX 00pa3oB, (HOPMBI M CTPYKTYpPbI
IIPEIMETOB, B CO3HATEIBHOM OpHEHTAlUu B INpocTpaHcTBe. CylECTBYIOT TakKKe IIOJIOBBIE
pa3nuuus B JAEATEIBHOCTH KOpPBI TOJOBHOIO MO3ra. My>)KUMHBI JIydllle pEHIaloT B yMeE
MIPOCTPAHCTBEHHBIE 33/1a4M, JIErye BHIOMPAIOT MapIIPyT, a )KEHIIMHBI TOYHEE BBIPAKAIOT CBOU
MBICJIH CJIOBaMH, OBICTpEEe BOCIPUHUMAIOT U3MEHEHUE OKpYXKarolei 00CTaHOBKH.

Mo3T COCTOUT U3 HEPBHBIX KJIETOK — HEHPOHOB, KOTOPbIE 00J1a1al0T CIOCOOHOCTHIO MepeiaBaTh
«T10 LIETIOYKE)» DJIEKTPUUYECKUE NMITYJIbChl. Ha pasnnyHble BHEIIHUE pa3ApakKUTEIN Pearupyor
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pa3auyYHbIe YYaCTKH MO3ra — B IIpe/ieax 3TUX YYaCTKOB HEMPOHBI IEPEIA0OT €IMHBII UMITYJIbC.
Kpome Toro, mpu onpeiencHHbIX YCIOBUSX UMITYJIBChI MOTYT OCIAOJSATh WM YCUJIMBATH APYT
apyra.

DNEeKTpUYeCKue  HMMITYJIbChl,  BO3ZHUKAIOMIME B MO3T€,  CIOCOOCH  YJIOBUTH
annekrposnnedanorpad. OH COCTOMT W3 JJIEKTPOJIOB, MPHUCOCAUHEHHBIX K KOMIIBIOTEDY.
DneKTpoAbl, 3aKpEIJICHHbIE HAa TOJIOBE MAlMEHTa, YJIAaBJIMBAIOT UMILYJIbChl M IEPEJaloT UX Ha
KOMIIbIOTEp Ui pacin(poBKU U oToOpakeHus. Ha Oymare ummysabcel 0TOOpakaroTcs B BUAE
BOJIH. BOJIHBI OT/IMUaloOTCs MO XapakTepUCcTUKaM (YacToTe U aMIUTUTYJIe) U JeNATcs Ha anbga-,
Oera-, AeabTa-, TETa- U MIO-BOJIHEI.

JJieKTpo3HIedaTorpaMMa IO3BOJISIET  CIEUUANINCTY YBUAETh MPU3HAKU  Pa3JIMYHBIX
HapylUIeHU paboThl TOJOBHOIO MO3Ta U OLIEHUTh UX xapakrep. Hampumep, ¢ momompto D30I
MO>KHO pacro3HaTh:

e DIWICNTHYECKYIO aKTUBHOCTh B PA3JIMUHBIX JIOJISIX MO3Ta;

e  BO3MOJKHBIE MIPUYMHBI TAHUYECKUX aTaK U TOTEPb CO3HAHMS;

e B KaKHX JIOJISIX MO3Ta pacrojaraioTcsl HaTOJI0THYeCKUe Ovary;

e  KaK MEHSEeTCS JIeKTpHUecKas akTUBHOCTh MO3Ta Mepe]] MPUCTyIaMH.

4. LurocTpaTuBHBINA MaTepHaJ:

- IPE3eHTaIUs] TEOPETHUECKOTr0 MaTepuraa;

- TUTaKaThI 110 TEME 3aHSTHS;

- pa3IaTOYHBIN MaTepual (TaOIUIbI, CXEMBI, UJUTFOCTPAIIHH ).
5. JIuteparypa cmoTpuTe npuiioxenue Nel.

6. KoHTpoJIbHBIE BONIPOCHI (00paTHAasl CBSA3b)

1. ®yHKUMHU CPEAHETO MO3Ta.

2. OyHKIMY TPOMEKYTOUHOTO MO3Ta.

3. OyHKIUHU KOPHI OOJBITUX MOTYIIAPHI.

4. DnexTpudecKue SBJICHUS], BO3HUKAOIIHUE B MO3Te.

Teopust Nel2
1. Tema: ®@u3noJiorus ’kejie3 BHyTPEeHHeH CeKpenmu.
I'mnoranamo-runogusapHas cucrema.

2. Heab: mo3HAKOMUTH oOydaromuxcs ¢ QyHKUHMSAMU Kelle3 BHYTPEHHEH cekpeuuu u
MOKa3aTh POJIb TMIIOTAIaMO-TUIIO(PHU3APHOI CUCTEMBI B PETYIISIIMU JESITEIbHOCTH OpraHu3Ma.
3. Te3ucnl Teopum:

dakTopaMu HEHPOrYMOPaJIbHOW PEryysiuu MPOIECCOB KU3HEIEATEIbHOCTH SBISIOTCA
XUMHUYECKHE MEIUaTOpPhl CHHANTUYECKOTO BO30YXACHUS M TOPMOXKEHUS, U OHOJOTHYECKH
aKTUBHBIC BEIIECTBA, COJEpKalIuecs B KPOBH, TUM(E U TKaHEBOHU >KUIKOCTH. JKere3ucToie
CEKPETOPHbIE KIIETKH, BBLACTSAIONINE OWOJIOIMYECKH AKTUBHBIE MPOIYKTHI BO BHYTPEHHIOIO
Cpely OpraHu3Ma, NOJyUYnIM Ha3BaHHE SHIOKPHUHHBIX.
Lentpanpupie U mnepudepuyecKue MEXaHU3Mbl PETYJSLUUA JHIOKPUHHBIX  (YHKIIHIL.
[TocTyniieHre TOPMOHOB B KPOBb PETYJIUPYETCS HEPBHBIMH U T'yMOPAJIbHBIMU MEXaHU3MAaMHU.
Benymiyto ponp B HEHTpallbHBIX MEXaHU3MaxX PEryJAlMHU ACSITEIbHOCTU JK€Je3 BHYTPEHHEU
CEKpelMH UTPaeT THIOoTalaMO-TUMIopU3apHas cucTeMa.

T'unomanamyc — BblI€AAET NYCKOBBIE TOPMOHBI, KOTOPBIE PETYIUPYIOT AESATEAbHOCTD
runopuza (rumoTtanamo-runodusapHas BOpPOTHAS CHCTeMa), U ABa APYTUX TOPMOHA,
OKCHUTOLIMH U aHTUJIUYPETUUECKUN TOPMOH.
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I'unogu3 — BBHINONTHAET MHOXECTBO BaXXHBIX IHIOKPHUHHBIX (YHKIHH, TIaBHBIM
00pa3oM BBIJICJIEHUE TPOMHBIX» TOPMOHOB, KOTOPHIE PETryJIUPYIOT PabOTy HEKOTOPBIX
JOPYTUX SHJIOKPUHHBIX JKEJEe3.

[upkynupyroniye TOPMOHBI MOTYT H3MEHSTh TPONMHYI0 (YHKUIMIO TUnodu3a B OTHOIICHUH
JAHHOM JKeJe3bl M0 MEXaHW3MY OTPHUIATEIbHOH 00paTHOM cBs3u. HemocTaTok 3CTpOreHOB,
TJIFOKOKOPTHUKOUIOB U THPOKCHHA CTHMYJIUPYET MPOAYKIIUIO TPOIHBIX TOPMOHOB THUIO(DHU3A.
[Tpu M30BITKE COOTBETCTBYIOIIETO TOPMOHA B KPOBH CEKPEIHs TPOITHOTO TOPMOHA THIO(H3a
yraeraercs. OTpuuateabHble 00paTHbIE CBSA3U CYHIECTBYIOT TaKkKe MEXAy aJeHOrMHno(u3oM U
TUIOTaTaMUYECKUMU  KJIETKaMH, BbIPa0aTHIBAIOIIUMHU aJCHOTMIO(U30TPOIIHBIE TOPMOHBI.
OauH U3 MEXaHHW3MOB PEryJslIMM COAEPKaHHUS TOPMOHOB B KPOBU — ayToperyisuusa. B stom
cllydae CTUMYJISIIMSI WJIM YTHETEHUE CEKPEeLUUH TOpMOHA OIpeleNsieTcs KOHIIEHTpaluen
BEIIECTBA B KPOBU, YPOBEHb KOTOPOTO PETYIUPYET 3TOT FTOPMOH.

4. NiuniocTpanMoHHbIH MaTepuaJ:

- IPE3eHTaIUs] TEOPETHUECKOTr0 MaTepurana;

- IIJIaKaThI 110 TEME 3aHSATHUS;

- TaOJINLIBI, CXEMBL.

5. JIuteparypa: cmoTpure npuioxenue Nel.

6. KonTpoJibHble Bonpochl (00paTHasi CBA3b)

1.YTo Takoe SHOOKpUHHAs cucTema?

2. Kakne xene3pl BHYTPEHHEN CEKPEIUU BBl MOKETE HA3BAThH?

3. KakoBa cTpykTypHas u pyHKIIMOHAIbHAS CBA3b THIIOTANaMyca U runoduza’?

Teopust Nel3

1. Tema: @u3nos0rus ’*eje3 BHyTPEeHHel CeKpelnu.

2. lleab: mO3HAKOMUTH OOyYAOIIMXCS C (YHKIMSIMHE KeJie3 BHYTPEHHEH CEKpeIluu B TTOKa3aTh
pOJb UIMTOBHIAHOM, OKOJOIIUTOBUIHOW, BHJIOYKOBOM, MOKEIYJOYHOM, TOJOBBIX JKEJE3,
HaJIIOYCYHUKOB B PETYJISIIIUM JACSITSIIBHOCTH OpraHu3Ma.

3. Te3ucnbl Teopum:

I{uToBUIHAN JKejle3a — DHIOKPUHHAs »JKeJIe3a Yy II03BOHOYHBIX M  YEJIOBEKa,
BbIpaOaThIBaroOIasi TOPMOHBI, YYacCTBYIOIIHME B PETYJAIMH OOMEHA BEIIECTB, — THUPOKCHH,
TPUHOATHPOHUH, KAJIBIIATOHWH. OJTH TOPMOHBI COJAEpXaT WO, IMO3TOMY OTOT JJIEMEHT
HEOOXOAWM Uil HOPMaJbHOrO (YHKIIMOHUPOBAHUS JKEJe3bl. Y B3pOCJIOr0 4YeIoBeKa
IIMTOBUIHAS JKEJIe3a PACIIOIOKEHA B MEepeaHeil 001acTH IIeH, BIIEpeIu TOPTAaHU U B BEPXHEH
gactu Tpaxen. OHU TMOBBIIMIAIOT HHTEHCUBHOCTH OOMEHA BEIECTB, YPOBEHb MOTPEOICHHUS
KHCJIOpPOJIa OpraHaMH M TKaHsMH. B Hacrosiiee BpeMs HM3BECTHO, YTO IIHMTOBHJIHAS >KeJe3a
COCTOMT W3 JBYX JOJIH, COCOUHEHHBIX Y3KHUM IEpelIekoM. DJTO camasl KpymHas jkenesa
BHYTPEHHEH CeKpelnu. Y B3pOCIOoro yesnoBeka e¢ macca cocrapiser 25-60 T.

IMapamuToBUAHBIE Keje3bl. BoIpabaThIBAIOT MapaTUPEOUTHBIA TOPMOH, PETyIUPYIOLIUi
YpOBEHb KaJllbLlUsl B OpraHu3Me, KOTOPbIi HEOOXOIUM JUIsi HOPMAJIBHOTO (DyHKIIMOHUPOBAHHUS
JIBUTATEIBHOTO anmnapara i HEpBHOM CUCTEMBI.

Tumyc (BuJIOUKOBasi Keje3a). DTOT OpraH 3aHUMAET LIEHTPAJbHOE MECTO B MMMYHHOMU
CUCTEME YeJIOBEKa, HEJapOM CJIOBO «THUMYC» MEPEBOJUTCA C JIPEBHEIPEUECKOro Kak
(CKU3HEHHas cunay». Tumyc mnpoxyuupyer T- maumdouutsl - UMMYHHBIE KIIETKH,
o0ecrieurBaroIe MPOTUBOBUPYCHYIO M MPOTUBOOITYXOJIEBYIO 3aIIUTY OpraHu3Ma. Beigenser B
KpOBb psAJl TOPMOHOB: THUMaluH, TUMO3uH, W®OP-1, TuMOnosTHH, OTBEYalIMX 3a
(YHKIIMOHATFHYIO aKTUBHOCTh UMMYHHON CHUCTEMBI.
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Hangnouyeunnku. BeipabaTbiBaloT Tak Ha3blBaéMbli TOPMOH CTpecca - aJipeHaJuH,

Y4acTBYIOUIMM B OTBETHOM pEaKIMM OpraHM3Ma Ha BHEIIHME CTpeccoBble cuTyauuu. Ilpu
BBIOpOCE OOJIBIIOrO KOJIMYECTBA a/PCHAJIMHA B KPOBb YYAIIAaeTCs JbIXaHHE, YBEITUYNBACTCS
CEPJIECYHBIN PUTM, CYXKAIOTCA COCYAbI, PACIIUPSIOTCS 3padKH.

IMomkeaynounas :xeye3a. SIBuseTcs rIaBHBIM HCTOYHUKOM (DEPMEHTOB IS IEPEBAPUBAHUS
KHUPOB, OCIKOB M YrieBOJOB. BripabaThiBaeT TOPMOHBI MHCYJIWH, TOHWKAIOUIMHA YPOBEHb
TJIIOKO3bI B KPOBH, U TJIIOKaroH — Ha000pOT, MOBBIILIAIOLIUH.

IlonoBbie 3kesie3bl. Y JKCHIIMH — SWYHUKHA, Y MYXYUH - CEMEHHUKHA. [OpMOHBI,
BbIpa0aThIBa€MbI€ 3TUMU JKeJI€3aMHU, OTBEYAIOT 32 PENPOIYKTUBHYIO (PYHKIIHIO.

4. NiuniocTpauMoHHbIH MaTepuaJ:

- Ipe3eHTalusl TEOPETUYECKOT0 MaTeEpHANIa;

- IUTAKaThI 110 TEME 3aHSTHS;

- TaOJINIIBI, CXEMBL.

5. JIuteparypa: cMoTpute npunoxeHue Nel.

6. KonTpoJibHble Bonpochl (00paTHasi CBA3b)

1. 'OpMOHBI IIMTOBUIHOW, OKOJIOIIIUTOBUIHOM HKEIE3.
2. 'OpMOHBI BUJIOYKOBOM K€JI€3bI, HAATIOYEUHHKOB.
3. 'OpMOHBI O/KEITYJOYHOM U TIOJIOBBIX KEJE3.

Teopust Nel4

1. Tema: Anaim3aropbl. 3puUTeJbHbIA W CIYXOBOH aHaJIM3aTopbl. BecTuOyssipHble,
BKYCOBbI€ U 000HSITeJIbHbIE AHAJIU3ATOPHI.

2. Heab: wu3y4yuTh CTPYKTYpHblE M (PYHKIHMOHAIbHBIE OCOOCHHOCTH 3PUTEIBHOIO U
OOOHSTENFHOTO AaHATU3aTOpa. W3YYUTh CTPYKTYpHble M (YHKIMOHAJIbHBIE OCOOEHHOCTH
CIIyXOBOT'O, BECTHOYJIIPHOT0, BKYCOBOTO aHAJTN3aTOPOB.

3. Te3ucnl Teopum:

Baoicnetiwasn ungpopmayus nocmynaem uz enewinel cpeobvl uepes 3pUTEIbHbIN
anaauzartop. [lepudepuyeckuii oThen 3pUTENBHOIO aHalIM3aTopa ocoOeHHO cioxeH. OH
MpeJICTaBjIeH Ia3HbIM si0okoM. [locienHee siBisieTcsi CUCTEMOM, MPENIOMIISIONIECH CBETOBbBIE
ayyu. K npenoMisiromuM cpeiaMm OTHOCSTCS POTOBMIIA, JKMJIKOCTH MEpeIHel KaMepbl riasa,
XpyCTalluK U CTEKJIOBUIHOE Teno. Pamyxnas oOonouka, kak auadparma B (oToammapare,
peryiMpyer TOTOK CBeTa. 3allo)KeHHble B HEH LUPKYJISPHbIE MBI, MOJY4YaroT
MapacuMIIaTUYECKYI0 MHHEPBAIUIO, paJlalibHbIe - CUMIaTHuecKyto. [Ipu moBbllieHHH TOHYCa
MapacuMIIATUYECKOr0 OTJAeNla HEepPBHOM CHCTEMBbl BEIMYMHA 3padyka YMEHBILIAeTCS, MpH
MOBBIIIEHUH TOHYCA CHMIIATUYECKOTO OTJAeda - yBEIMYMBaeTCs. XPYCTaluK uMeeT Gopmy
JBOSIKOBBIMMYKJIOW JIMH3bI. OCHOBHasg (yHKIMS XpyCTaJWKa COCTOMT B MPEIOMIICHUU
MPOXOJAIINX Yepe3 Hero mydeil cBera W (OKYyCHUPOBKE H300paKeHHs Ha CETYaTKe.
[Ipenomunsromas cuiia XpycTaldKa HEMOCTOSHHA, W Onarojapss TOMY, YTO OH MOKET
MIPUHUMATH 00JIee BBITYKIYIO dhopmy, Koseonercs oT 19 mo 33 muonTtpuii. U3menenue Gpopmbl
XpycTanuka (aKKOMOJAIus) JTOCTUTaeTCsl MPU COKPAIleHWH WM pacciabieHuH UIHApHOU
MBIIIIBI, KOTOpas MPHUKPEIUISIETCS K KallCyJe XpyCTalMKa MOCPEICTBOM IIMHHOBBIX CBS30K.
[Ipenmonaraercs, 4ToO MEXaHU3M aKKOMOJAIMH 00ECTIEUnBAETCS MOJAKOPKOBBIMU U KOPKOBBIMU
3pUTENBHBIMU IIEHTPaMH. DTH 00pa30BaHUs PEryIUPYIOT TOHYC HUIHAPHON MBI B cBsi3u ¢
TE€M, YTO XPYCTaJUK HE SBISECTCA WACATbHON JMH30M, Jy4d CBETA, MPOXOMAIINE UYepe3 €ro
nepudeprudecKyro 4acTh, MPETOMIISIOTCS CUIIbHEE, B PE3yJbTaTe Yero BO3HHUKAET MCKAKEHHUE
n300paxeHuss — cepuyeckas abeppaius. CBeT pa3IM4HOMN ATUHBI BOJH TaKXKe MPEIOMIISETCS
XPyCTaIMKOM HEOJUHAKOBO, U BO3HUKAET Xpomarudeckas abepparus. ACTUTMaTu3M — 3TO
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NePEKT CBETONPEIOMISIFOIIMX Cpel TJia3a, CBS3aHHBIA C HEOJUHAKOBOW KPHUBH3HOW WX
MPENOMIIIIOIINX TNOBEpXHOCTEH. Tpu NEpBBIX HEMPOHA 3pUTENBHBIX IMYTEH 3aJI0KEHBI B
CeTUaTKe: KJIETKU C OKOHYaHHEM B BUJE MAJIOYEK U KOJIOOYEK, KOTOPBIE MEPENAI0T UMITYJIbChI
OWTIONISIPHBIM KJIETKaM, a T€ — TaHIJIMO3HBIM KJIeTKaM. AKCOHBI TaHTJIHO3HBIX KIIETOK
COCTaBJISIIOT 3pUTEIbHBIN HEPB. B 0051aCTH Typenkoro cezyia mpoucXoIuT YaCTUYHBIN EpEKpecT
3pUTENBHOIO HEPBA, U (POPMUPYIOTCA JIBa 3pUTEIbHBIX TpakTa. Kaxk/plil HeceT B ceOe BOJIOKHA
paBoro M JjeBoro riasa. OHU 3aKaHUMBAIOTCA B IOJKOPKOBBIX LIEHTPAxX: JaTepalbHbIX
KOJICHUYAaTBIX TeJlaX, BEPXHUX Oyrpax 4eTBEpOXOJIMHUS U MOIYIIKe 3pUTeapHoro oyrpa. Orcroaa
BOJIOKHA OTHPABIISIOTCA B 3aTHUIOYHYIO 007aCTh KOPBI.

CayxoBoil aHaaIM3aTOp TNpeJHA3HAUYEH Ui BOCHPUATUS NEPUOAMYECKUX CTYLIEHUN H
pa3psKeHMH BO3IYIIHOM WM APYToil cpefibl, KOTOpbIE CO3A0TCsl HCTOYHUKOM KoseOaHuit. Jlo
TOTO, KaK JOCTUTHYTh PELENTOPOB, PEarupyouux Ha 3T KoyeOaHusl, BOJIHbI JOKHBI IPOHUTH
LeNbli psiJl CHEelMaTN3UPOBAHHBIX NepU(epruyecKux MpUOOPOB, Ha3bIBAEMbIX HAPYXKHBIM U
CpeIHUM yXoM. Hapysichoe yXxo COCTOUT U3 YITHOW PaKOBHHBI, HAPYKHOTO CIYXOBOT'O IPOXO/a,
KOTOpBIN neperopakuBaercsi bapabaHHON NMEPETnoHKoM oT cpenHero yxa. HapyxHblil ciryxoBoit
MIPOXOJ UTPAET POJIb PE30HATOPA, UMEIOIIETO COOCTBEHHYIO YacTOTy KoJjiebaHui, paBHyro 3000
I'm. Ecnu Ha yxo0 [EHCTBYIOT 3BYKOBBIE KOJI€OaHWs, OJHM3KHE IO CBOUM YaCTOTHBIM
XapaKTepUCTUKaM K COOCTBEHHOM PE30HATOPHOM YacTOTe HAapy>KHOTIO yXa, TO JaBJIEHHUE Ha
OapabaHHYIO TIEpENOHKY ycuiauBaercsa. biaromaps snacTudHOCcTH OapabGaHHOW TMEPETOHKH
MIPOMCXOIUT rallleHHe YBEJIMYEHHOI O AaBJIEHNUs, KOTOpoe Yy 6apabaHHON MEepernoHKH BO3pacTaeT
Bcero Ha 10 nb, mo cpaBHEHHUIO C TaBJIEHUEM y BXOJla B CIIyXOBOM MPoXo1. B ciiyxoBoM mpoxoie
n BOMM3u OapabGaHHOW TEPENOHKH TeMmIlepaTypa M BJIAKHOCTh OCTAIOTCS TOCTOSTHHBIMH,
HE3aBHCHMO OT HM3MEHCHHMM JTHUX IIOKa3aTeled B OKpYXKaIoIel cpene, 4YTo OCOOEHHO
HEOOXOAMMO JUIsi COXpPaHEHHsI YIPYTUX CBOWCTB OapabaHHOW TepenoHKu. bapabanuas
nepenonka — 3TO MajolojaaTinBas U ciabopactsikumas memOpana. [lpu neiictBum Ha yxo
3BYKOB HH3KOH YacTOTBHI, pa3Max KoNeOaHHil caMoif MepEeroHKN HaXOMUTCs B mpezenax ot 10 2
10 10 ° cm. Ecim yacToTa BOCIPHHMMAEMBIX 3BYKOBBIX CHTHAJIOB COBIAJAeT C 4acTOTOH ee
cOOCTBEHHBIX KOJIeOaHWH, pa3Maxu KojeOaHuii OapaOaHHOW TIEPEIIOHKHM MOTYT OBITh
3HaYUTENbHBIMU. OJHAKO 3TO sBJIEHUE, Onarogaps HPOYHOMY COEIMHEHUI0 OapabaHHOM
MEPETIOHKA C CHUCTEMOM CIyXOBBIX KOCTOYEK, UTPAIONIMX POJb TacUTENsl €€ COOCTBEHHBIX
Kosie0aHui, CBOJUTCS 10 MUHUMYMa.

Cpeonee yxo COEPKUT 1IeTb COEAUHEHHBIX MEKTy COOOM KOCTOUYEK: MOJIOTOYKA, HAKOBAJIbHH U
cTpeMedka. 6apabaHHYIO MOJIOCTh. DTO OCOOCHHO BaXKHO MPH PE3KOM Iepemnajie AaBieHus (pu
MOJABEME WIIH CITyCKE Ha CaMOJIeTe, B CKOPOCTHOM JTU(TE).

Buympennee yxo coequHeHo cO CpeJTHUM C IIOMOIIbIO OBAJILHOI'O OKHA, B KOTOPOM HEMOJIBKHO
yYKpeIUleHa MOJHOXKHas IUIACTUHKA CTpEeMeuKa. BHyTpeHHee yXO COAEpPKUT pPEeLenTOPHBIM
anmapaTr JABYX aHaJIM3aTOPOB: BECTUOYISpPHOro (MpeaaBepue M MONYKPY>KHbIE KaHajbl) H
CIIyXOBOT'O, K KOTOPOMY OTHOCUTCS YJIUTKA C KOPTUEBBIM OPT'aHOB.

Peyenmopvl 000HATEJIBLHOT0 aHATN3aTOPA 3aJI0KEHBI B CIIM3UCTON HOCa B 00JIaCTH BepXHEH
HOCOBOW pakoBHHbL. OHM  TNpEACTaBIAIOT COOOH YyBCTBUTEIbHBIE BOJIOCKOBBIE KIIETKH,
panoyiararpImecss Cpeau OMOPHBIX KIETOKO BKIIOUEHHBIX B snuTenuil. HepBHbIE BOJIOKHA,
OTXOSIIUE OT UyBCTBUTEIbHBIX KJIETOK COCTaBIISIIOT OOOHATEIbHbIE HEPBBI 3aKaHYMBAIOILIUECS
OOOHSATENbHBIMU JyKOBULIAMU. [lociieiHrE UMEIOT OUeHb CII0KHOE CTPOEHUE — CKJIaIbIBAIOTCS
U3 IIECTH CJIOEB CIIELMAIN3UPOBAHHBIX HEHPOHOB, B KOTOPBIX IPOUCXOOUT IEPBUYHAS
nepepaboTka MHGOpMAIK. AKCOHBI ATHX KIETOK HAMpPaBISIOTCS B MOJKOPKOBBLIE IIEHTPHIO
HEHPOHBI KOTOPBIX JAIOT AKCOHBIO MOCTYMAIOUINE B KOPKOBBIE IIEHTPHI — B OOJIACTH YHKYC
TUNIoKaMmna (MpeArnoa0KUTEIbHO).
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Paznuunbpie HEWpOHBI BKYCOBBIX JIYKOBHUI[, Kak IIOKa3alu 3JeKTpodu3nonornyeckue
HCCIIEIOBaHMsI, TIO-Pa3HOMY pearupyroT Ha Maxyyue BElIeCTBa pa3HOIro BUJIA (B ONPEEIIEHHOM
Mepe crnenuanu3upoBansl). Kimaccudukanuio 3amaxoB HE CUMTAIOT HMCYepHbIBaromiel. Mmeer
XO0KJCHUE MOAPA3JEICHNUE 3al1aX0B HA [IBETOYHBIN, KUCIbIM, TOPEIbIA, THUIOCTHBIN. Kax bl
U3 HUX HMMEET OrPOMHOE YUCIO Pa3HOOOpa3HbIX OTTEHKOB, BOCHPUHHUMAEMBIX HE TOJBKO
OOOHSATEIIEHBIMA OKOHUYAHHSIMU, HO TAK)KE BKYCOBBIMH, TAKTUIIBHBIMH U APYTUMH PELEITOPAMH.
MuHuManbHble KOJMYECTBA IMAXydero BEILECTBA, BbI3BIBAIOLIME OIIYIIEHHE 3amaxa,
Ha3bIBAIOTCS MOPOroBbIMU. VX MOXKHO ONpeAeTuTh ¢ MOMOLIBI0 Tpulopa — oJab(paKTOMETpa.

4. NiunlocTpaMoHHbIH MaTepuaJ:

- Ipe3eHTalusl TEOPETUYECKOT0 MaTepHANIa;

- IIJIAKaThI 110 TEME 3aHATHUS;

- TaOJIMIIBI, CXEMBL.

5. JIuteparypa: cmotpure npuioxenue Nel.

6. KoHTpoJIbHBIE BONPOCHI (00paTHas CBS3b)

. K xaxoif cucreme oprann3ma OTHOCSATCS 3pUTEIbHBIA U OOOHSTENbHBIN aHAIU3ATOPbI?
. Kakue QpyHkunu BIOTHAET 3pUTEIbHBIN aHaTu3aTop?

. Kakue @pyHkunu BoIIOTHSAET OOOHATEIBHBIN aHATU3aTOp?

. Kakue QpyHK1MM BHIIOTHSAET CIIyXOBOM aHamm3aTop?

. Kakue ¢pyHkuuu BoinosHseT BecTUOYISIpHBINA aHAIN3aTOpP?
. Kakue ¢pyHkumu BoIIOTHSAET BKYCOBOM aHanu3arop?

AN DN AW

Teopust Nel5

1. Tema: Koxa. @®yHKIIUN KOXKH.

2. llesib: M3YUYUTH CTPYKTYPY U PYHKITUN KOXKHU.

3. Te3ucnl Teopum:
Koska — HapyXHbBII MOKPOB Teja YeJIOBEKA.

Koska cocTOUT U3 SMHICPMHECA, TEPMbI U TIOAKOKHO-)KUPOBOW KI€TYATKH (TUIIOACPMBI).
DYHKIUH KOKU:

1. 3ammuTHas (OT MEXaHWYECKUX IIOBPEXKICHUH, OT TOTepU BOABI, OT YD myue,
OT MATOreHHBbIX (BBI3BIBAIOIINX 3a00JIEBaHNS) MUKPOOPTAaHU3MOB).
BoigenuTenbHas (C HOTOM BBIACISAIOTCS MPOAYKTHI a30TUCTOTO 0OMEHa, U30BITOK COJIeit).
Tepmoperynsuus (moaaep:kanrue NOCTOSHHON TeMIepaTyphl Tefa).
PenentopHas (Ko>KHasi 9yBCTBUTEIBHOCTB).
I"a3000MeH (IOTJIONIAET KMCIOPO/I, BBIICIACT YIIICKUCIIBIN Ta3).
O6pazoBanue ButamuHa D.

3mmepMnc — BEPXHUI HAPYKHBIN CIIOM KOKU MIIEKOMUTAIOUINX, B TOM YHCIIE YeIOBEKa.
KepatunouuTsl — OCHOBHBIE KIIETKU KOKHOT'O SIHUAEPMHUCA. Copepxar
OeNoK KepaTHH, KOTOPBIM CO3/1aeT BHEIIHUNA BOJOYMOPHBIA CJIOH KOXH KM COBMECTHO
C KOJIJIAar€HOM M 3acTUHOM (OENKH KOXKH) MPUAAET KOXKE YIPYTOCTh U MPOYHOCTh. Y CHIIEHHOE
MEXaHHYECKOe BO3JCHCTBHE 3aCTaBISIET KJIETKH OOpa30BbIBATh KEPATHH B IIENIAX 3alIUTHl B
OONBIIUX KOJMYECTBAX, B PE3yJNbTaTeé Yero BO3HHUKAIOT KOXHBIE HAPOCTHI, WJIM MO3O0JH.
OporoBeBire KIETKU MHUIEPMICA HEMPEPHIBHO OTIIENYIIMBAIOTCS U 3aMEIAI0TCS.
B Teuenwe mporecca snuTenuanbHOW AUPPEPEHIIUPOBKH KIETKH SMUIACPMUCA KOXKH
MOCTETIEHHO YBEJIWYHMBAIOTCS B pa3Mepax, YIUIOIIAIOTCS W OpOroBeBalOT. B KkieTkax uier
HAKOIUICHHE KepaTOoTHaliHa — TIPE/IIeCTBEeHHUKAa KepaTHHa. B KOHIlE KOHIIOB siApa U
[UTOIJIA3MATHYECKIE  OPraHOWABl  MCYe3al0T, OOMEH BEHIECTB MpeKpaliaercs, u

o UTA WM
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HACTYyMAaeT arnonTo3 (€CTeCTBEHHAs THOEIb) KIIETKH, KOTJIa OHA MOJHOCTHI0 KEPATHHU3HPYETCS
(oporoBeBaeT) U MpeBpaIacTcsi B KOPHEOIUT.
Kopnueorutel — 0co0bi€ MIECTHYTOJIbHBIE TIJIOCKHE YCHTYyWKH, (POPMHUPYIOIIME POTOBOM CIOM
KOXXHOIO  TOKpoBa  («cOoTOBOE€  cTpoeHuey). Ornensdmooumuecs OT  POroBOro  CJos
MUKPOCKOITMYECKHE KOPHEOIIUTHI COBEPIIEHHO HE3aMETHBI JJIs YeJI0BEUECKHX IJ1a3.
OYHKIUS KOPHEOIIUTOB — 00pa30BaHKE 3aIIUTHOIO POrOBOM HAPYKHOTO CJI0S KOXKH.
Taxum 06pa3om, B 3MUAEPMICE TOCTOSIHHO MTPOUCXOAT 4 Tporiecca:
1. JleneHue KIETOK B TIIyOOKOM CIIO€.
2. BelTankuBaHue KICTOK IO HAMMPABJICHUIO K TIOBEPXHOCTH.
3. [IpeBpaiiieHre KJIETOK B POrOBOE BEILIECTBO.
4. CnymuBaHue pOroBOro BEIIeCTBa C MOBEPXHOCTH.

Jepma — coOCTBEHHO KOXa, MPEJCTABISET COOON COCTMHUTENBLHYIO TKaHb U COCTOUT U3 2
CJIOEB: COCOYKOBOI0 U €C€TYATOrO.
CocoukoBblii caoii. Haxonutcs non 6a3zanbHoi MeMOpaHoii snuaepmuca. OOpa3oBaH phIXJIOH
BOJIOKHUCTOM COEMHHUTENBHON TKaHbIO, BJAIONICHCS B JMUIAEPMUC B BHJIE COCOYKOB. B
MEXKJIETOYHOM BEIEeCTBE OECMOpPSIOUHO PACIIONaraloTCsl KOJJIAr€HOBBIE U AJIACTHYECKHE
BOJIOKHa. MHOIUTHI (MBIIICYHBIC KJICTKH) COCOYKOBOTO CJIOS CBSI3aHBI C BOJIOCSHBIMH
dboTMKyJlaMd WM HETOCPEACTBEHHO ¢ KOkell (0Opa3oBaHWME «TYCHHOW  KOXH»).
OyHKINH:

e TIMTaHHUE dIUJAEPMUCA (MHOTO KPOBEHOCHBIX COCYJIOB);

e TepMOperymsaus (COKpalieH’e riakKuX MbIIIEYHbIX BOJIOKOH YMEHBIIAET IPUTOK KPOBU

K KOXe, ¥ MIOHIKAETCs 0T/laua Teria);

e OIpenensieT UHAUBUIYaTbHBIM KOXKHBIA PUCYHOK.
Cetuartnblii cjioii. OOpa3oBaH TUIOTHOM BOJIOKHUCTOH HEO(OPMIICHHOW COSIMHUTEIHHOU
TKaHbto. [Iyuku KOJIJareHOBBIX BOJOKOH (OPMHUPYIOT CE€Th, CTPOEHHUE KOTOPOIl 3aBUCHUT OT
(YyHKIIMOHALHON Harpy3kd Ha KoxXy. CeTuaThlii CIIOH CHUJIBHO DPa3BUT B Yy4YacTKaX KOXKH,
UCIBITHIBAIONINX TOCTOSIHHOE [aBJ€HHE, M MEHEe pa3BUT B TEX YyuyacTKax, TIJe Koxka
M0/IBepraeTcs 3HaYUTEIbHOMY pacTsDKeHUI0. [1ydky Ko1areHOBbIX BOJIOKOH U3 CETYATOIO CJIOS
MIPOJIOIKAIOTCS B MOJAKOXKHYIO )KHPOBYIO KJIETUaTKy. B ceTuaToMm ciioe 3aieraroT KOpHH BOJIOC,
MOTOBBIE U CaJIbHbBIC JKEJIE3bI.
OYHKIUU:

e 00yCJOBIMBAET NPOYHOCTH KOXKU;

e cajpHas U MOTOBAs CEKPELHs;

e pOCT BOJIOC.

IMoakoxkHO-KMPOBasi KJIeTYaTKa (rumojaepma)
Coctout u3 Oenol KUPOBOM TKAHU M PHIXJIONW BOJOKHHCTON COEJUHHUTENBHOM TKAaHHU.
Pacrnipenienenue u TONIIMHA TUIIOAEPMBI 3aBUCUT OT HACIIEACTBEHHOCTH, MOJIOBBIX TOPMOHOB U
YCIIOBUH JKU3HH YEIOBEKA.
OCHOBY THIIOZIEPMBI COCTABJISIFOT KUPOBBIE KIETKH — aAUMOUHUTHI.
OyHKIHS aIUIIOIUTOB: XpaHEHUE )KUPOBOTO 3ariaca.
OyHKIUU:

e HAKOIJICHHE W XpaHEHUE MUTATEIbHBIX BEIIECTB;

e DHEpreTUYecKHil 3amac;

e 3amac BO/IBI;

e COAEPXKUT KUPOPACTBOPUMBIC BUTAMUHBIL;

e Yy4acTBYeT B CHHTE3€ KEHCKHUX IOJIOBBIX TOPMOHOB;

e  TEPMOpPETYISIUS;
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e MEXaHUYECKas 3allluTa.
IIpousBoaHbIe IMUIEPMHCA

CanbHble 2Kejle3bl — 3K30KPUHHBIE MHOTOKJIETOYHBIE JKEJE3bl, CBSA3aHHBIE C BOJIOCSHBIMU

dommmkynamu. Ha Teie canmpHbIe kelle3bl pacnpe/ielieHbl HepaBHOMEPHO: OCOOCHHO MHOT'O MX

Ha KOoXe J10a, Hoca, MoAOOPOIKa, CpeIHEN JIMHUKM CIIMHBI U OY€Hb MaJI0 HAa BEKaX, THUIbHOMN

CTOPOHE KHCTEM.

CanpHble >Kee3bl BBIJICISIOT CIOXKHBIM MO COCTaBY CEKPET, KOTOPBIM HA3bIBAETCS KOXKHBIM

casioM. Cekperusi KOXKHOTO cajla peryjJupyercss TOpMOHATbHBIMU MEXaHU3MaMH.

@YHKINHA CaTbHBIX KENE3:

e CMATYEHUE U DJIACTUYHOCTH KOXKH U BOJIOC;

e 3aIIMTa OT BUPYCOB, TpUOOB U OAKTEpUIl.

IoToBbIe kKejie3bl — HK30KPUHHBIE MHOTOKJIETOYHBIE >KeJe3bl. COCTOST M3 CEKPETOPHOTO
KIIyOOYKa ¥ BEIBOJHOTO MPOTOKa. CEKPETUPYIOT BOY U MPOAYKTHI MeTabon3Ma. brIBatoT MByX
THTIOB:

1. Dk3oxpunnvie nomoswvie dicenesvl. PacmonaraioTcss Ha BCEX ydacTKax — KOXKHU.

OYHKIIMOHUPYIOT C POXKACHUS U y4acTBYIOT B TepMmoperysinuu. CoctaB cexpera: 99 %
BoAnwl, 1 % coJrei.
2. Anoxpunosvie nomosvie dicenesvi. DyHKIMOHUPYIOT ¢ MEPUOJa TTOJIOBOIO CO3PEBaHUS,

HE YYacTBYIOT B TEPMOPETYJISINH, pPearupyroT Ha cTpecc. MHOro Ha JajoHsIX,
MOJIMBIIIEYHBIX BIIAJUHAX, B axy. CeKkpeT BA3KUW, UMEET PE3KUH 3amax.

OyYHKINH TOTOBBIX KeJe3:

- TepMOpETyYJISILH (IIPU UCTIAPEHUU BOJIbI TOBEPXHOCTH TeJla OXJIaKIAETCs);

- crienuUYecKUi 3amax UrpaeT pojib B MOJOBBIX OTHOIICHUSIX;

- BBIJICJICHUE U30BITKA COJICH, MPOIYKTOB MeTabommM3Ma.

BoJjiockl — oporoseBiline HUTEBUAHbBIE POU3BOAHBIE dnuiepMuca. CTepKeHb BOJIOCA COCTOUT

U3 MEPTBBIX KEPATHUHU3UPOBAHHBIX KJIETOK.

Paznuyarot 3 Thna Bosoc:

e JUIMHHBIC (TOJIOBA, YChI, 00pO/a);

e IIeTUHUCTHIE (OPOBH, PECHULIBI, ITOJIOCTh HOCA, HAPYKHBINA CITYXOBOW MPOXO/);

e TYIIKOBBIC (ITOKPOBBI TEJIA).

Hortu — poroBbie NpoN3BOAHBIE SMUECPMHUCA.
CrpoeHue HOTTS:
e HOITeBas IUIACTUHKA — POTOBbIE YEIIYHKHU, COJepKaIINe TBEPAbI KepaTuH;
e HOITEBOE JIOKE C Marpuiei (KOpHEM) —— pOCTKOBas 30HA OJIHIEPMHCA U3
COEIMHUTENLHOM TKaHH;

e JIyHKa — YacTh KOPHsSI HOT'TS, BBICTYHAIOIIAs U3-TI0J] HOI'TEBOT'O BajKKa (KyTHUKYJIbI).
@DOpMUPYIOLINIICS HOTOTh BBITATKWBACTCA W3 AIHUTEIUANIBHOIO >KEI00KAa U CKOJB3UT IO
TBUIBHOM MOBEPXHOCTH (PajlaHTH Maiblia.

@OyHKIMU HOI'TH:

e  3AIIMTa KOHIEBBIX (haJlaHT MAIbIEB;

e TBEPAOCTb KOHUYMKOB MAJIbLIEB IPHU PA3TIUYHBIX MAHUITYJISAHUAX.
4. MiuniocTpanMoOHHbINA MaTepuaJ:

- Ipe3eHTausl TEOPETUUECKOTO MaTepHana;

- IUIaKaThl 110 TEME 3AHSTHS;

- TaOJIUIIBI, CXEMBI.

5. JIuteparypa: cMoTpute npunoxenue Nel.
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6. KonTpoJibHble Bonpochl (00paTHasi CBA3b)

1. @yHKIIUHU KOXKHU.

2. Kakue (yHKIHMU BBITOTHSET SMUACPMHUC?

3. Kakue ¢pyHKIMHU BBIIOTHSET qepma?

4. Kakue (yHKIHMHU BBITOJIHSET TUIIOJEpMA?

5. ITpou3BOIHBIE AMHUAECPMHCA — TOTOBBIE JKEIIE€3bI, BOJIOCHI, HOI'TH.
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