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Teopus Nel

1. Tema: O0mas xapakrepucTuka (GU3MOJOTUUA KAK HAYKH. DU3MO0JI0THSA BO30YIUMBIX
TkaHel. O0mas xapakrepucruxka HHC.

2. Hean: gate 4yeTkoe MpeAcTaBiIeHUE O (PU3MOIIOTHH, KaK HAyKe, MOHATHE O BO30YIMMBIX
TKaHAX, OMODIEKTPUYECKUX SBICHUAX U OCOOCHHOCTSX IPOLECCOB BO30YXICHUS U
TOpMOXeHHA. M3yuyuTh 0COOEHHOCTH CTPOEHUS U (YHKIIMOHHPOBAHUS IIEHTPAIHHON HEPBHOM
CUCTEMBI.

3. Te3ucsl TEOPUH:

@usnonoruss —  (QyHIaMEHTaJbHAs  HKCHEPUMEHTAIbHO-TEOPETHUYECKass Hayka o
KHU3HEIEATEIIFHOCTH IEJIOr0 OpraHu3Ma, (U3UOJOTHUYECKUX CHCTEM, OpPraHOB, KIETOK U
OTJIEIbHBIX KJIETOYHBIX CTPYKTYpP, MEXaHU3MaX PETyJIALUU MPU B3aUMOJICHCTBUU OpraHu3Ma ¢
OKpy’Karollei, B TOM UYHCIE€ U COLHUAIbHOW Cpefoi; paszzien OHONOrUH, H3Yy4arolui
JeSATENIbHOCTD ((DYHKLMU) KUBOTO OpPraHUM3Ma M €ro OTJENbHBIX CHUCTEM, OpPraHOB, TKaHEH U
KJIETOK.

OCOOCHHOCTSIMU COBPEMEHHOTO TEpHOAa pPa3BUTHUA (DU3HUOJIOTUH SIBIISECTCS yTIyOlieHHe
AQHWIUTUYECKOTO HAINpPABJIEHUST — MCCIEAOBaHUE MEMOpaHHbBIX, KJIETOYHBIX IPOLIECCOB,
0MO(pU3NYECKUX MEXaHU3MOB BO30YXKICHUS M TOPMOXKEHMsSI, HMCIIOJIb30BAaHHE JOCTHXKEHUM
HAayKd U TEXHUKH C OJHOBPEMEHHBIM HCIOJIb30BAHHEM CHCTEMHOTO IMOAXO0/Aa K U3YYEHHUIO
LIEJICHANPABIEHHOIO IIOBEJCHHUS 4YEJIOBEKa B ECTECTBEHHBIX YCIOBUSAX Cpelbl OOUTaHU,
YCIJIOBUSIX IPOU3BOJACTBEHHO-TPYI0BOM, CHIOPTUBHOM, aBUALIMOHHOM, KOCMUYECKOW U Jp. BUIOB
nesitennbHOCTH. Du3nonorus, B HacToslIllee BpeMs, pacCMaTpUBAETCS KaK HaydHas OCHOBa
JMarHOCTUKHU 3/10pOBBS, 3/10pOBOr0 00pa3a *KM3HM W MPOTHO3MPOBAHUS (PYHKLIHMOHAIBHOIO
COCTOSIHUSI pa0OTOCIIOCOOHOCTH YeNoBeKa. boiibllioe BHUMAaHUE OTBOJIUTCS U3YUEHUIO BIUSHUS
COLIMAJIBHBIX (PaKTOPOB Ha MPOIIECCHI JKU3HEIEATEIBHOCTH OpraHu3Ma yeaoBeka. @u3nonorus —
Ba)XKHEHIIas 4acTh TEOPETHUYECKUX JUCLUIUIMH, Ojaronaps KOTOPOHl CTYJEHT-MEAMK MO3HAeT
o0111e 3aKOHOMEPHOCTH JKU3HEAEATEIbHOCTH 3/J0POBOIO OpraHu3Ma.

OObexToM n3ydeHus: pU3HOIOTUHU ABISIETCS )KUBOM OpraHu3M U ero (PyHKIIMH Ha BCEX YPOBHAX
OpraHM3aly: KIETOYHOM, TKAHEBOM, OPraHHOM M CUCTEMHOM. M3yueHne opraniu3Ma 310pOBbIX
aofel Mo3BoJAMT OyAymiMM BpadyaMm ObICTpee OBJaJeTh MeTojJaMu  (YHKIHMOHAIBHOM
JUArHOCTHKHM, OLICHUTb COCTOSIHUE 3/0pPOBbS M aJanTallid OpraHu3Ma, YpPOBEHb €ro
(GYHKIIMOHUPOBAHMUSI 10 CTENEHU OTKJIOHEHMUSI (PU3MOJOTHYECKUX (YHKUIUH OT HOPMBI.
PackpeiTe 3akoHOMepHOCTEHN (DHU3HOJIOTHH YeIOBEKa — HEOOXOAMMOE YCIIOBUE JalIbHEHIIEro
YBEJIMUEHUS TPOAOJKUTENBHOCTH JKU3HM, DPAllMOHAIBHONW OpraHM3allid O3J0pPOBJIEHUS U
oOJieryeHus: yciaoBUM TpyJa M ObITa, OTKPBITUS HOBBIX METOAOB MPEAYNPEKIACHUS U JICUCHUS
3a0oneBaHui. PU3HOIOTHS — OCHOBA COLIMAILHON U JIMYHON TMTHEHbI, OXPaHbl 3J0POBbs MaTepU
U peOeHKa, IIKOJBbHOM I'MTHEeHbI, pallMOHAIbHON OpraHu3alMM Tpynaa, ydyeOHOro mporecca B
nikosiax. TakuM oOpa3oM, Ha 3HAHUM HOPMAJIbHBIX (DYHKUMH OpraHM3Ma 4eJOBeKa OCHOBAHBI
KaK Mpo(UIaKTUYECKas, TaK U KIMHAYEeCKas MeIULIMHA.

OpHMM M3 BaXKHBIX CBOMCTB )KMBBIX KJIETOK SIBJISIETCS MX AJIEKTpUYecKasi BO30YIUMOCTb, T.€.
CHOCOOHOCTh BO30YXXIaTbcsi B OTBET Ha JICHCTBHE JJIEKTPUYECKOT0 TOKa. Bbicokas
YYBCTBUTEIHHOCTb BO30YIMMBIX TKaHEW K JEHCTBHUIO CJIa0Or0 3JEKTPUUECKOTO TOKA BIIEPBbIE
ObUla POAEMOHCTPUPOBaHA ['aNbBaHU B OMBITAX HAa HEPBHO-MBIIICYHOM IIpernapare 3aJHUX
Janok JArymkd. Ecin K HEpBHO-MBIIIEYHOMY Mpenapary JSTYHIKH TNPUIOKHUTHb JBE
COEMHEHHBIE MEXIYy COOOH IMIACTUHKU M3 Pa3IUYHBIX METAJIOB, HAlpUMEp Meab - LUHK,
TakUM 00pa3oM, 4TOObI OJTHA IJITACTHHKA Kacalach MBIIIIBL, a Ipyras — HepBa, TO MbIIIA Oy1eT
COKpaluathcst (nepewviii onvim I anveanu). JleTanbHblii aHATU3 PE3yJIbTAaTOB ONBITOB | anbBaHwy,
NpoBeIcHHBIM A. BonbTa, MO3BOJIMII CHENIaTh JPYroe 3akiIO4YeHHUE: SJIECKTPUYECKUM TOK
BO3HUKAET HE B JKUBBIX KIETKAX, & B Mecme KOHMAKMAa pAa3HOPOOHbIX MEemaiios ¢
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9NeKMPOIUMOM, TOCKOJIBLKY TKaHEBBIC JKUIKOCTH TPEACTaBISIOT cOO0W pacTtBop coseil. B
pesyabTaTe CBOMX uHccienoBaHuil A.Bonbra co3gan ycTpoHCTBO, IOJydYHUBIIEE Ha3BaHUE
«BOJIBTOB CTONIO» — HA0Op MOCIIEAOBATENIFHO YEPEAYIOIIUXCS IMHKOBBIX U CEpEOpSHBIX
IUTACTUHOK, pa3JelIeHHbIX OyMaroi, CMOYEHHO COJIEBBIM PACTBOPOM.

B nokasarenbCcTBO CIIpaBeIJIMBOCTH CBOEH TOYKHU 3peHUs ['aabBaHM IPENIIOKUII IPYTOM OIIBIT:
HaOpachIBaTh Ha MBIIIIY TUCTAIbHBINA OTPE30K HEPBA, KOTOPBIH MHHEPBUPYET ITY MBILIILY, IPH
TOM MBIIIIA TAKXKE COKpalanach (6mopoiu onvim Ianveéanu, WA onvim 6e3 Memanid).
OTcyTcTBHE METAJUIMYECKUX IPOBOJHUKOB IIPU IPOBEIECHUU OINbITa MO3BONIMIO ['ampBaHM
HOJATBEPANUTDH CBOIO TOUKY 3PEHHUS U PA3BUTh MPEACTABICHUS O «KUBOTHOM JIEKTPUYECTBEN, T.
€. 2JIEKTPUYECKUX SIBICHUAX, BOZHUKAIOIIMX B KMBbIX KJIeTKaX. OKOHUaTeIbHOE JOKa3aTeIbCTBO
CYUICCTBOBAHMS JJICKTPHUECKUX SBICHHHA B KUBBIX TKAaHAX OBLIO TOJNYYEHO B onvime
«emopuuno2o memanycay Marrteyyud, B KOTOPOM OJUH HEPBHO-MBILIEYHBIH mpenapaT
BO30YKJIJICS TOKOM, a OMOTOKH COKPALIAFOIIEHCS MBI Pa3/ipaskaid HEPB BTOPOTO HEPBHO-
MBILIEYHOI0 Ipenapara.

B konne XIX Beka 6naronaps paboram JI. ['epmana, 3. [io0ya-Paitmona, FO. bepuireiina crano
OUYEBHUJIHO, YTO 3JIEKTPUUECKUE SBJICHUS, KOTOPbIE BO3HHMKAIOT B BO30YIUMBIX TKaHSX,
00YCJIOBJICHBI DJIEKTPUYECKUMH CBOMCTBAMHM KJIETOYHBIX MemOpaH. OcobOoe MecTto B
(bu3noI0ruM OTBOIUTCS BO30Y IMMBIM TKaHsAM. He Bce TKaHu B OpraHu3Me criocCOOHbBI OJJUHAKOBO
ObICTPO OTBEYaTh Ha JEHCTBUS pasapakuTeneid. TonbKo HEKOTOpbIE M3 HUX B IIpOLECCEe
9BOJIIOLIMH BBIPAOOTANIN 3TO CBOMCTBO - OBICTPBIN OTBET HA ACUCTBUE pa3ApaKUTEIIs.

[Ton paznpaxkurenemM NOHUMAIOT JIF0O0E N3MEHEHHUE YCIIOBUI BHEILIHEHN U BHYTPEHHEN Cpeibl,
€CJIM OHO BO3HUKAET BHE3AIMHO, UMEET AOCTATOYHYIO CHITy, YIEP/KUBAETCS ONPEAEIIEHHOE BpEMI,
BbI3bIBA€T OOpAaTHMbIE U3MEHEHUS CTPYKTYpbl U JI€ATEIbHOCTH XUBBIX TKAaHEW M KIIETOK.
[Tpornecc Bo3AeHCTBYS pa3ApakuTelIsl Ha )KUBBIE CTPYKTYPbI Ha3bIBACTCS paA30PANHCEHUEM.
TkaHU W KJIETKM OpraHu3Ma, CIELHMAJIbHO IMPHUCIOCOOJIEHHBIE K OCYIIECTBIECHUIO OBICTPHIX
OTBETHBIX PEeaKLU Ha JIEHCTBUE pa3ApakuTels, Ha3bIBAIOTC 6030youmbimu mrkanamu. K HUM
OTHOCSITCSI HEpBHAs, JKEJIE3UCTasi U MbIIIEYHAs! TKAHU.

Bo30yaumble TkaHM 007aJal0T  PSIOM  CHEUUM(UYECKUX CBOWCTB: BO30YIMMOCTBIO H
IPOBOAMMOCTBIO.

Bo30yaumocTs - crmocoOHOCTh BO30yIMMON TKaHU OTBEYaTh M3MEHEHUEM CTPYKTYphl H
JIeATETLHOCTH Ha JICMCTBUE pa3Ipa)KUTENsl, T.€. OTBEYaTh 0COO0N OMOJIOTHYECKON peaKIluei,
Ha3bIBAEMOM 68030)o1cOeHUEM.

Bo30Oyxnenue - oTBeTHas peakuus BO30yAMMOM TKAaHM Ha JIeHCTBUE BO30yIUTENs,
OPOSIBJIAIONIASCS B COBOKYHNHOCTH — (pM3MYECKHX, (PU3HKO-XMMHUYECKHX, XUMHUYECKHX,
MeTaboIMYECKUX MPOIIECCOB U U3MEHEHUI J1eATeIbHOCTH.

Bo30yxneHnue - BOIHOOOPA3HBI MpOLECC, KOTOPBIA MPOSBISAETCS B Pa3HBIX BO30YAMMBIX
TKaHsIX criennduyeckuii 00pa3oM: B MBIILIEYHOM - COKpAIIEHUEM, B )KeJIE3UCTO - 00pa3oBaHUEM
Y BBIJICIICHUEM CEKPETa, B HEPBHOH -- BOSHUKHOBEHHEM U MPOBEACHUEM HEPBHOT'O MMITYJIbCa.
Pa3Butne Bo30yX/I€HUSI CONMPOBOKAAETCS KPAaTKOBPEMEHHBIM HCUYE3HOBEHHEM BO30YIHMMOCTH.
3areM oHa OBICTPO BOCCTAHABIMBAETCS.

OOs3aTenbHBIM M OOIIMM MPHU3HAKOM BO30YXKJIEHUS BO30YJIMMBIX TKaHEH sBiseTcs
BO3HHUKHOBEHHUE OMOJIOTMYECKOTO TOKA AEUCTBUS, T.€. OMOAIEKTPUUECKUX SBICHUH.
[TpoBoAMMOCTE - CBOMCTBO BO30YIMMOI TKaHU aKTUBHO MPOBOJAUTH BOJIHY BO30YKICHHS.
Hanpumep, nBurarenbHbIi HEpB KOIIKH TPOBOAUT BO30YKAeHHE co ckopocThio 1200 cm/c.
JKuBasi kneTka B pe3yinbTrare OOMEHAa BEIIECTB W OCYIICCTBJICHHS CBOCH crenu(uaecKoi
JeSITeIbHOCTH HETPEPHIBHO TEHEPUPYET SIEKTPUUECKUE MTOTEHIIUANBI - Onooruueckuii Tok. Io
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YCJIOBHSIM BO3HHUKHOBEHHUSI B JKMBBIX TKAHSIX Pa3jIM4arOT MOTEHIMAJT TOKOS M IOTEHIUA
BO30Y>KJCHUS, UM OMOJIOTUYECKUH TOK IMOKOSI K OMOJIOTUYECKUH TOK JEHCTBUS.

Me:x 1y IpOTOIIIa3MO# KJIETKH M OKPYIKAIOIIEH KIETKY CPEIOi B KUBBIX BO30YIUMBIX KIETKAX
TKaHeW CylIecTByeT MOHHOE HepaBHOBecHe. B cocTosiHMM (DU3HOIOTHYECKOro MOKOS BHYTPH
KJIETOK OOJIbIIIE MOHOB KaJHs, YeM CHApY>KH, a CHAPYXKH OOJIbIIE HOHOB HATPHUS, YEM BHYTPH.
Takoe HOHHOE HepaBHOBecHE 00ECIIEUNBACT MOJIOKHUTENbHBIN 3aps]l HApy>KHON OBEPXHOCTH U
OTPUIATENILHBIN 3apsi[i BHYTPEHHEH MOBEPXHOCTH MEMOpaHBI KIIETKH, TaK KakK OOJbIas
KOHIIEHTPAIMsl HOHOB HATPHs 00eCTIeYNBAET MOJIOKHUTEIbHBIN 3apsij, a 00JbIIas KOHLIIEHTPALIUS
MOHOB KajlMsl -- OTpHULATEIbHBIA 3apsia. Eciau anekTponbl COEIUHUTH C TaJlbBAHOMETPOM U
HAJOXUTh OJUH OJJIEKTPOJ Ha IOBEPXHOCTh KIETKH, a APYrod BBECTH BHYTPb €€, TO
O0OHapyXUTCS pa3HOCTh MOTEHUUANOB, paBHas 15 - 90 MuuMBOIbLT. TOK, perucTpupyeMBIil B
BO30Y/IMMBIX TKAHSX B COCTOSHUU IIOKOS, Ha3bIBACTCSA OUOIO2UYECKUM WOKOM NOKOS, WU
NOMEHYUANOM NOKOS.

[Ipu peiicTBuUM pa3ApakuTenss Ha TKaHb IMPOHUCXOIUT KoJebaHHWe MOTEHIMala IMOKOs, a
BO3HUKAIOIIUNA B 3THX YCIOBHUSX TOK HA3bIBACTCS MOKOM Oeucmeus, WIN HOMeHYUaIom
Oeticmeus. IlpuunHOM €ro BO3HUKHOBEHHS SBIISETCS H3MEHEHHE WOHHOW MPOHMUIIAEMOCTH
MeMOpaHbl B y4acTKe, Ha KOTOpBIM JEHCTBYET pa3ipakUTENb: YBEIMYUBAETCS IOCTYILJICHHUE
MOHOB HAaTpHs BO BHYTPb, 3 MOHOB KaJIus -- HAPYKY KIETKU. DTO BEAET K TOMY, YTO [IOBEPXHOCTh
MeMOpaHbl KJIETKM Ha MECTE DPa3ApaKCeHHsI CTAHOBUTCS 3JIEKTPOOTPULATENIbHOM, co3maercs
pPa3HOCTh MOTEHIIMAIOB MEXAY COCEIHHMHU YYacTKaMH IOBEPXHOCTH MeMOpaHbl KJIETKH,
BO3HUKAET OWOJIOIMYECKUH TOK, KOTOpPbIM OEXHUT Mo MeMOpaHe KJIeTKH. OJTO U €ecTh
buon02UYecKull MoK Oeticmeus, I HOMEHYUAL OeUCmEUsL.

HepBHas cuctema nenuTcst Ha IeHTpalibHYIO U niepudepudeckyro. K nenTpaibHol HEpBHOM
cucteme (IIHC) oTHOCATCS CIMHHON M TOJOBHOM MO3T, KOTOPBIE COCTOSIT U3 Ceporo u 0eiaoro
BeniecTBa. Cepoe BEIECTBO CIIMHHOTO U FOJIOBHOT'O MO3Ta — 3TO CKOIUIEHHWE HEPBHBIX KIJIETOK
BMECTE C ONMKallllMMU pa3BETBIECHUSIMU UX OTPOCTKOB. benoe BemecTBO — 3TO HEPBHBIE
BOJIOKHA, OTPOCTKH HEPBHBIX KJIETOK, KOTOPbIE UMEIOT MUEIMHOBYIO 000JI0UKY (OHA MpUAAeT
BOJIOKHaM Oenblii 1BeT). HepBHbBIE BOIOKHA, BXOSIINE B COCTAB MPOBOIAIINX MyTEH CIMHHOTO
Y TOJIOBHOTO MO3Ta, CBSI3BIBAIOT PA3JIMYHBIE HEPBHBIE LIEHTPBI MEXKIY COOOM.

Hepssl 1 HepBHBIE BOTOKHA, cBsizbiBatomue [[HC ¢ opranamu, oTHOCATCS K nepudepudeckoi
HEPBHOM CUCTEME.

B 3aBucHMMOCTH OT POJM B OpPraHU3ME€ HEPBHYIO CHCTEMY YCJIOBHO JEJSAT Ha JBE YacTH —
COMAaTHYECKYIO U BET€TaTUBHYIO (aBTOHOMHYIO).

ComaTndeckasi HEpBHas cucTeMa 00ecredyrMBacT MHHEPBAIIUIO TTIAaBHBIM 00pa30M OpPraHoOB Tela
(COMBI) — CKeJIEeTHBIE MBIIIIBI, KOXKY U JIp. DTOT OT/I€] HEPBHOM CUCTEMBI CBS3BIBAET OPraHU3M
C BHELIHEW Cpeioi MpH MOMOIIM OPraHOB YyBCTB, 00ECIIEUMBAET IBUKECHHUE.

BereratnBHas HepBHas cUCTeMa MHHEPBUPYET BHYTPEHHUE OPTaHbl, COCY/bI, KEIE3bl, B TOM
qrclie W SHIOKPUHHBIC, TIAaJIKYI0 MYCKYJIAaTypy, PeryJupyeT OOMEHHBIE IMPOIIECCHl BO BCEX
opraHax W TKaHsX.

BereratuBHasi HepBHasi CUCTEMa B CBOIO O4Y€peIb JEIUTCS Ha IAPACUMIIATUYECKYIO U
CHUMITaTUYECKYIO YaCTH, KOTOPhIE UMEIOT IEHTPAIbHBIN U TTepUHEPUUECKUNA OTACIIHI.
['maBHBIME (QYHKIHMSIMH HEPBHOW CHUCTEMBI SBISIOTCS YIPaBIEHUE AESITETbHOCTHIO Pa3HBIX
OpraHoOB M almapaTroB, KOTOpPbIE COCTABISIOT IIEJIOCTHBIA OPraHU3M, OCYILECTBICHHE CBS3U
OpraHuM3Ma B 3aBHUCHMOCTHM OT COCTOSIHUSI BHEIIHEW W BHYTpeHHeW cpenbl. OHa Takxke
KOOPJIMHHUPYET TPOLIeCCHl MeTaboyim3Ma, KpoBooOparieHus, TMM({OOTTOKa, KOTOPhIE B CBOIO
ouepe/lb BIUSIOT Ha (PYHKIIMH HEPBHOU CHCTEMBI.
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[To ompenenenuto . M. CeueHoBa, AeSITEIBHOCTh HEPBHOM CHCTEMBI HOCHT pPe(IEKTOPHBIH
xapakrep. Peduiekc — 3TO oTBeTHas peakuusi OpraHu3Ma Ha TO WMJIM HMHOE pa3Jpa)keHue
(BHeIIHEe WK BHYyTpeHHee), npoucxozsiee npu yyactuu LITHC.
CrpyKTypHO-QYHKIIMOHATIBHON €IUHMIIEH HEPBHOW CHCTEMBbl SIBIISIETCS HEpBHas KJeTKa —
HelipoH. @OpMBI U pa3Mepbl HEHPOHOB PA3HBIX OTIEI0B HEPBHOM CUCTEMBI MOTYT BapbUpPOBAThH,
HO JUUIsl HUX XapaKTepPHO HAJIMYME TeJIa U OTPOCTKOB — OJIHOTO AJIMHHOTO (aKCOHA) U MHOXKECTBA
JPEBOBUJHBIX KOPOTKHUX (IE€HAPUTOB). AKCOH INPOBOAUT HMMIYJbChl OT Tejla HEHWpPOHa K
nepudepuyeckuM OpraHaM HIM K APYTUM HEpBHBIM KieTkaM. DYHKUUSA JEHIPUTOB —
IIPOBEJICHUE UMITYJILCOB K TEJIy HEHPOHOB OT NEpUPEPUUECKUX PELIETITOPOB U APYTUX HEHPOHOB.
[To Konu4yecTBYy OTPOCTKOB HEMPOHBI JENATCSA HAa TPU IPYMIIbI: YHUIIOISAPHBIC, OUMOISpHBIE U
MyJIbTUIIONSApHBIE. [lepeiaua HEPBHOTO UMITYJIbCA OT OJJHOTO HEMpPOHA K JPYroMy IMPOUCXOAUT
B MECTaX MX KOHTAaKTOB (B CHHAIICAX).

ITo ompenenenuto MBana MuxaiinoBuua CedeHOBa, JEHCTBHE HEPBHOM CHCTEMbI HOCHUT
peduiekTOpHBI xapakTep. Peduiekcbl MOXKHO pa3ienuTh Ha 0e3yclIoBHbIE (BPOXKIECHHBIE) U
yCIIOBHBIE (IPUOOpPETEHHBIE).

4. UnocTpalMOHHBIN MaTepUuaJ:

- IpEe3eHTAl1s TEOPETUYECKOTO0 MaTepHaa;

- IIJIAKaThI II0 TEME 3aHATUS;

- TAOJIUIIBI, CXEMEL.

5. JIutepaTtypa: cmotpute npuioxenue Nel.

6. KonTpoJsbHble BONpochl (00paTHasi CBA3b)

1. Yemy yuut puzmonorus?

2. Kakumu cBoiicTBaMu BO30yIMMbIE€ TKaHU OTIINYAIOTCS OT HEBO3OYAUMBIX?

3. Kakoii axcniepumeHT nipoBen ["aibBanu?

4. O01ee pecTaBICHUE O HEHPOHE U pedIieKce.

Teopust Ne2

1. Tema: Ocobennoctu pacnpoctpaneHuss Bo3OyxkaeHus B LIHC. Topmoxenue B IIHC.
Ou3MoNIOrHYecKre CBOWCTBA CHHAIICOB. [IpoxoikaeHne B30y IeHUS 10 HEPBHBIM BOJIOKHAM H
CHHAIICaM.

2. eanb: nmo3HakoMuUTh oOydaromuxcs ¢ Bo3OyxiaeHueM u Topmoxenuem B [[HC,
CBOMCTBAMM CHHAIICOB.

3. Te3ucsl Teopuu:

Cunanc — crenuain3ipoBaHHBIA KOHTAKT MEXKy HEPBHBIMH KJIETKaMU (MJIM HEPBHBIMH U
JIPYTUMH BO30YyTMMBIMU KJI€TKaMH ), 00€CIeUnBaOIINi Tepeaady BO30YyKIACHHs ¢ COXpaHEHUEM
ero HHPOpMaMOHHOM 3HAYUMOCTH. C TTOMOIIBIO CHHAIICOB HEPBHBIE KIETKH OOBETUHSIIOTCS B
HEPBHBIE CETH, KOTOPBIE OCYIIECTBIAIOT 00pab0TKy HH(POpMAIIUH.

[lepenaua BO30yXIEHHS OT HEHpOHAa K HEHPOHY OCYILIECTBISETCS C MOMOIIBIO JIBYX
MEXaHU3MOB: 1) MHAYKIIMOHHOTO, OJaromaps BIUSHUIO DJIEKTPUIECKHUX TOJIEH BO30YKIECHHBIX
HEPBHBIX KJIETOK Ha COCeqHHE; 2) MyTeM Mepefaud BO30YXKIAECHUS HEPBHBIX KJIETOK 4epes3
orpezieNieHHbIE COeTMHEHUS! CUHAIICOB.

CrpykTypa cuHarca:

1) npecunanThueckass MeMOpaHa (3JEKTpOreHHass MeMOpaHa B TepMUHaJe aKCOHa, oOpa3yer
CHHAIIC Ha MBILIIEYHOU KJIETKE);

2) mocTcHHaNTHYecKass MeMmOpaHa (dJIEKTpOreHHass MeMOpaHa WHHEPBUPYEMOW KJIETKH, Ha
KOTOPO# 00pa3oBaH CHHAIIC);
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3) cuHanTHyecKkas IIeab (IPOCTPAHCTBO MEX]Y INPECUHANTUYECKON M IOCTCHHANTUYECKOU
MeMOpaHOM, 3aM0IHEeHa )KUJIKOCTBI0, KOTOpasi M0 COCTaBy HAIOMUHACT I1JIa3My KPOBH).
CuHarncel UIMEIOT psAJ PU3HOIOTUYECKUX CBOMCTB:

1) kJ1araHHOE CBOMCTBO CHHAIICOB, T. €. CIIOCOOHOCTH NepeiaBaTh BO30YKIEHHE TOJIbKO B OJJHOM
HaNpaBJICHUH C IPECHHANTHIECKOI MeMOpaHbl Ha TOCTCHHANITHYECKYIO;

2) cBOMCTBO CHHANITHYECKOH 3a/IeP:KKH, CBSI3aHHOE C TEM, UTO CKOPOCTh Mepeiauu BO30YKACHUS
CHIKAETCS;

3) CBOMCTBO MOTEHIHMANMH (KaKIbIN IMOCISAYIOMNUA UMITYJIbC OyAET MPOBOJUTHCS ¢ MEHBIIEH
MOCTCUHANITUYECKON 3aJIepKKOi). DTO CBSI3aHO € TEM, 4YTO Ha TMPECHHANTUYECKOU U
MOCTCHHANTHYECKONH MEMOpaHe OCTaeTCsi MeIUaTop OT MPOBEIACHUS MPEAbIAYIIET0 UMITYIbCa;
4) Hu3kas Jt1abmibHOCTH cuHarca (100—150 uMyTbCOB B CEKYHITY).

Bo30y>xieHuemM HasbIBAlOT HEPBHBIM MPOIECC, KOTOPHIA JTHOO BBI3BIBACT ACSITEIBLHOCTD
oprana, JIn00 YCHJIMBACT CYMIECTBYIOIIYIO. [107 TOpMOKEHHEM MOHUMAIOT TaKOW HEPBHBIM
MPOLECC, KOTOPBI ocnabnseT naud0 MpekpamiaeT IesATeIbHOCTh WU MPENsTCTBYET ee
BO3HHMKHOBEHHUIO. B3anMoielicTBrE 3TUX JABYX aKTHBHBIX MPOLIECCOB JIE)KUT B OCHOBE HEPBHOMU
JIeATEIbHOCTH.

4. UnarocTpaTUBHBIN MaTepuas:

- IPE3EHTAaIUsl TEOPETUYECKOIO MaTepHuaa;

- IIJIaKaThl IO TEME 3aHATUS;

- pa3gaTo4yHbIid MaTepuan (TabIuIbl, CXEMBbI, UJUTIOCTPAIUN).
5. JlutepaTypa cmoTpute npuioxxenue Nel.

6. KoHTpoJIbHBIE BONPOCHI (0OpaTHasi CBA3b)

1. Yro Takoe cuHamc?

2. CtpyKTypa cHHaIca.

3. ®U3M0IOrNYECKUEe CBOWCTBA CHUHATICOB.

4. Bo3oyxnenue u Topmoxkenue B [THC.

Teopus Ne3

1. Tema: ®usnojoruyeckue CBOWCTBA MbIIILN. BuIbl MbIIIEYHBIX COKPAIIEHUH.
BereraTuBHasi HepBHasl cUCTEMA.

2. Heab: u3y4uTh CTPYKTYPHO-(PYHKIIMOHAIbHBIE OCOOCHHOCTH M CBOWCTBA CKEJIETHBIX,
CEepPCUHBbIX W TJaJKUX MBI U BUJbI MBIIIEYHOIO COKpaileHus. BereraruBHasi HepBHas
cucreMa.

3. Te3ucsl TEOPUH:

Mbuweunyro mxans TIOAPA3ACIAIOT HA HEUCYEpUEHHYIO0 (TVIAIKYI0) W HCUYEPUYCHHYIO
(monepeuHomnonocaTyo). CBOMCTBaMH BCEX THIIOB MBIIIIEUHOM TKAHU SIBISIFOTCS: BO30YIMMOCTb,
IIPOBOJIMMOCTB M COKPAaTUMOCTb. J[JIs1 rIaaAkoi 1 cepAeYHON — XapaKTEpPHO CBOWCTBO aBTOMAaTHH.
WcuepueHHast ckeneTHas MbllliedHasi TKaHb BXOJAUT B COCTAB COMAaTHUECKUX (CKEJIETHBIX ) MBIIIIII,
obecreunBarouX OBICTPBIE TPOW3BOJIBHBIC COKpalieHus. VcdepueHHass MplliedHas TKaHb,
dbopMupyrOIIas MOIIHBIN CION cepAla — MUOKap/, XapaKTepU3yeTcsl psSIoM OCOOEHHOCTEI:
KJIETKH COCIMHSIIOTCS TPU TMTOMOIIM BCTaBOYHBIX JIUCKOB, 3aMMMPAIOIMINX (PACIIHl U TECMOCOM.
CoKpaTUTeNbHBIN annapaT aHaJIOTUYEH TAKOBOMY MCUEPUYEHHOM CKEJIETHON MBIIIEUHON TKaHHU.
Hewncuepuennasi MpIlieuHast TKAaHb BXOJIUT B COCTAB MBIIIEYHBIX 000JI0YEK BHYTPEHHUX OPTaHOB
U KPOBEHOCHBIX cocynoB. KieTku e€ XapakTepus3yroTcsi HE3HAYUTEIbHBIMH pa3MepaMH U
BEpETeHOO0pa3HOM (QOpMOI, HaIMYMEM 3BEHBEBBIX KOHTAKTOB M HEKCYCOB, OTCYTCTBHEM
CapKOJIEMMBbl M TMONEPEYHONM HMCUEPUECHHOCTH, HWHTEHCUBHBIM DPa3BUTHUEM KOJUIAT€HOBBIX M
JJIaCTUYECKUX BOJIOKOH, HaJIM4YMeM B MeMOpaHe MHOTOYHMCIIEHHBIX MHHOIUTO3HBIX
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((BHSI‘-II/IBaHI/II;'I», CHa6BIM pasBUTHEM 3H[[OHJIaSMaTH‘-IeCKOI>i CETHN n OTCYTCTBHUEM

BHyTpHKJIeTouHOro aeno Ca’+. CokpaTuTesbHbIN anmapar MnpeacTaBlieH NpoTohuOpHiLIaMy,
COCTOSIIMMM B OCHOBHOM M3 AaKTHMHA. MMO3MH B HEHUCYEPUYEHHBIX MBIIIEYHBIX KJIETKaX
HaXOJUTCS B IUCIIEPCHOM COCTOSIHUH, HO COAEPXKUT MHOIO O€JIKa, UTPAOLIEr0 BaXXHYIO POJIb B
NOJIep’)KaHUM JUTUTEIBHOTO TOHMYECKOTo cokpalieHusi. CkeneTrHas MycKyJaaTypa oOpa3oBaHa
OOJBIINM KOJIMYECTBOM  pa3HOOOpa3HbIX B aHATOMHYECKOM OTHOILIEHMH MBI, Kaxaas W3
KOTOPBIX CBSI3aHAa CO CKEJIETOM IpU IIOMOIIM BCIIOMOTraTEJIbHOIO ammapara — CyXOXKWINH,
anoHeBpo30B U (acuuil. CTpyKTypHO- GYHKIMOHAIBHON €AMHULIEH CKEJIETHBIX MBIIIIL SIBJISETCS
MHOTOSIZIEPHOE MBIIIEYHOE BOJIOKHO. OOBEIUHSSACH B IIYYKH, TH BOJIOKHA 00Pa3ylOT MBIIIILY.
CrnenuduueckuM CBOWCTBOM MBIIILL SIBJISETCS COKPAaTUMOCTb. MBIIIEYHOE COKpAIlEeHUE
IPOSBISAETCS B YKOPOUYEHHWU MBIIIBI U pa3BUTHA €10 MEXaHMYECKOro HampspkeHus. B
3aBUCUMOCTH OT YCJIOBHM CTUMYJSIIMM U (YHKUMOHAIBHOTO COCTOSHMSI MBIIIIBI MOYET
BO3HUKHYTb OJMHOYHOE, CIUTHOE (TETaHWYECKOE) COKpAIEHWE WJIM KOHTPAKTYPa MBIIIIBI.
Oounounoe mviueunoe cokpaujenue. [1pu pasapaxeHUH MBILIIBI OAMHOYHBIM UMITYJIECOM TOKA
[IOPOTOBOM WJIM HAANOPOrOBOM CHJIBI BO3HHMKAET OJMHOYHOE MBIIIEYHOE COKpallleHUE, B
KOTOPOM pa3jIMyaroT JaTeHTHBIN (CKpBITBINA) nepuoa cokpamienus (~10mc), dhazy ykopoueHus
(~50mc) u dazy paccnadienus (~50mMc). MbIlIeYHOMY COKPAICHUIO MPEAMIECTBYET MPOIIECC
BO30YKJIEHHs, JIEKTPOrpapuuecKuM IMpOsSBICHUEM KOTOPOro spisercs OuonoreHnuan. [lo
BPEMEHHU CBOETO Pa3BUTHS OMOMOTEHIMAT COBIAAAET C JIATEHTHHIM INEPHUOJOM MBIIIEYHOTO
cokpaieHus. Bo30yauMocTh MBIIIIBI BO BpeMsl OJMHOYHOIO COKPALICHHUsSI H3MEHSETCs B
cootBercTBUU ¢ (asamu [1JI. AmMIuMTyna OJMHOYHOIO COKPAIIEHHS MBIIIIBI 3aBUCUT OT
KOJINYECTBA COKPATUBIIUXCS B ATOT MOMEHT MUO(GUOpHiII. Bo30yanMOCTh OTJAENBHBIX TPy
BOJIOKOH, COCTaBJISIFOIIMX LIETYI0 MBILIIY, pa3jiMyHa, I0O3TOMY [TOPOroBas CHUjla TOKa BbI3bIBAET
COKpallleHHe JMIIb Haumbonee BO30YAMMBIX MBIIIEYHBIX BOJOKOH. AMIUIMTY/a TaKOTro
COKpallleHUs MHHHMMaibHa. [Ipum yBeNMYEeHMHM CHIIBI pa3/ipa’kalollero TOKa B IIPOIECC
BO30YKJIEHHsI TOCJE0BATEIbHO BOBJIEKAIOTCS W MEHEe BO30YIMMbIE TPYMNIbl MBIIICYHBIX
BOJIOKOH, HE OXBAU€HHBIX MpoIleccOM BO30yXkaeHus. B 3Tom ciywyae peructpupyercs
MaKCHUMasbHasi aMIUIUTYAA COKPAILLEHHs, KOTOpasi HE YBEJINUUBAETCS, HECMOTPS Ha JaJIbHENIEe
HapacTaHUE CUJIbI pa3pa’karollero ToKa.
Temanuuecxoe coxpaujerue. CiuTHbIE (TETAHUYECKOE) COKPALIEHUS MBI BO3HUKAIOT IIPH
BBICOKOM YacToTe HX CTUMyJIAuuMd. Eciu uHTEpBam Mexay pasgpaXeHUsIMH IPEBBIIIAET
JUINTEJIBHOCTh OJIMHOYHOTO cokpamieHus (6onee 0,1 c¢), Mplmma ycrneBaeT MOJHOCTHIO
paccrnabutbcest. OHaKO €clu YBEIMUUTh YaCTOTY MMITYJIbCOB TOKA, TO KaXKIbI MOCIETy O
UMITYJIbC COBHagaeT ¢ (a3oi pacciabieHust MBIIIBL. AMIUIMTYJa COKpamleHui OyneT
CYMMHpPOBAThCSI U BO3HUKHET 3yOuarhlii TeTaHyc. [lpu manmpHeiinmieM yBeIWYEHUH YacTOTHI
pa3apa)keHUs KaK bl MOCIIETYOIINI UMITYJIbC TOKA JEHCTBYET Ha MBILIILY B TOT IEPUOA, KOTAa
OHAa HAaXOAMTCA B COCTOSHHUM YKOpoueHHs. Bo3HuKkaeT riaakuil TeTaHyc — AJUTENbHOE
YKOpOUYEHHE, HE NpepbIBaeMoe pacciabiieHueM. AMIUIUTYAAa TETaHHMYECKOro COKpAIICHHUs
3aBUCUT OT YacTOTHI pazjapaxeHus. YacTtora, mpyu KOTOPON KaKIbIH MOCIEIYIOMNNA UMITYJIbC
TOKa COBMajaeT ¢ (ha3oil MOBBIIIEHHONW BO30YIMMOCTH MBIIIIBI, BBI3BIBAET CaMYIO BBICOKYIO
aMIUIUTYAy TeTaHyca (OITHUMYM 4acTOThl). bosee Bricokast yacToTa pa3apaxeHusi, Ipu KOTOPOM
KaX/IbIi MTOCTIeTyIOIUI UMITYJIbC TOKA COBIANACT C MEpHOJOM abCOMOTHON pedpakTepHOCTH
MpEebIIYIIEero LUKIa BO30YXKIACHMS, JEKUT 3a MpelneinaMu (PyHKIHOHAJIBHON JIaOMJIbHOCTH
TKaHU U MIPUBOJUT K PE3KOMY CHIKEHHUIO aMIUIUTY (bl COKpAIIEHUS (IECCUMYM YacTOTHI).
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B opranuszme cokpaileHHe CKEJIETHBIX MBILIL] OCYIIECTBISETCS IOJ BIUSHUEM HUMIIYJIbCOB
BO30Y>KICHMUSI, IEPEIAIOIIUXCS C ABUTATEIbHBIX CITMHHOMO3TOBBIX HEPBOB.
PesxxnMbl COKpalieHs MBI H30METPUYECKHUM, N30TOHUYECKUA U ayKCOTOHUYECKUH.

Mexanuzm cokpawjenus moviuty.

CokpailieHue MPOUCXOAUT, COIVIACHO pacmpocTpaHeHHOM Moxaenu A. Xakciau (Mojeib
CKoJbXkeHus, 1971), 3a CUET CKOJIBKCHHS aKTHHOBBIX HHUTEH B MPOMEXKYTKAX MEXIY
MHO3UHOBBIMU. DTOT IPOLIECC OCYILECTBISAETCS MONEPEYHBIMU MOCTUKaMU MHO3MHA. ['0J10BKa
Muo3uHa obsagaer AT®-a3HOM aKTUBHOCTBIO, KOTOPasi MPOSIBIISIETCS B IPUCYTCTBUU aKTHHA.

B ycnoBusix mokos MOCTUK (TOJIOBKAa) HE MpPHUKPEIUIEHA K AKTUHOBOW HHUTH — MEIIaeT
Tporiomuo3uH. Ha konunke moctuka Haxoautcs mosiekyina AT®. Koraa nosiBisiercs Kanbui u
OTOJBUIAET TPOINOMHMO3UH OT aKTUHOBOM HUTHU, MOCTHUK I0J yriaoM 90 rpaaycoB LeseTcs K
akTUHOBOM HUTU. TyT ke mpoucxoaut aktuBanusi AT®-a3HO aKTUBHOCTH M KaK CIEJICTBUE —
runpoin3 AT® ¢ BeIeIeHHEM OPIUH SHEPTUH. DTa SHEPTUs UCTIONB3YEeTCs ISl TOTO, YTOOBI
co3daTh  KpyTsmuid ~ MOMEHT  («rpebok»), B pe3ylbTaTe  KOTOPOTO  MOCTHK
IPOTAJIKUBAECTAKTUHOBYIO HUTh IIpUMepHO Ha 10 HM (3TO MeHb1ie 1% AIuHBI capKkoMepa).
Ecnu psigoM ¢ MocTrKOM nmeetcs cBoOoiHast Moiekyia AT®, To oHa BcTpauBaeTcst Ha BEPLIUHY
MOCTHKA U 00€CIeYnBaET OTPHIB MOCTHKA OT aKTUHOBOM HUTHU. Eciiu B cpeie MHOTO KajbLus, TO
AKTUHOBAsI MOJIEKYJIa MO-TIPEKHEMY CBOOOIHA OT 3KpaHa (TPOMOMHO3MHA), U TIO3TOMY MOCTHUK
BHOBb IIPUKPEILISETCS] K HUTH, HO YK€ B IPyTOM MECTE, U BHOBb IIOBTOPSAETCS UK. 32 IEPUOJ
YKOpOYEHHUS (HAMPSKEHHsI) MOCTUK yCIIeBaeT COBEPIIUTH S0 IUKIOB («rpeOKOBY), B pe3ybTaTe
4yero JUIMHA capkoMepa yMmeHsbliaercs npuMepHo Ha 50%. Eciu ypoBeHb Kanbliusl CHUKaeTcs,
TO HaCTymaeT mpouecc pacciabienus (ymiuHeHus). B ciydae, xorma AT® wucuepnana,
HACTYIIa€T PUTOP MBIl — HET PAaCUEIUIEHUs MEXKIY aKTUHOBOM U MMO3MHOBOM HUTSIMH. JTO
MMEET MECTO, HAIIPUMED, IPU CyI0OPOTe U IIPU TPYITHOM OKOYEHEHUH.

BereratuBHas HepBHasi CUCTEMa MMEET JiBa OCHOBHBIX IMOJAPA3JIENCHUS: CUMIAaTUYecKas U
napacuMIIaTH4eckass HepBHble cucTeMbl. OHU OOBIYHO JEMCTBYIOT B3aUMHO JJISI BBIITOJIHEHHS
OonpmIMHCTBA Oecco3HaTeNbHBIX (YHKUMH oOpraHu3ma. BereratnBHas HEpBHas CcUCTEMa
peryaupyeT Helpou3BOJIbHbIE PU3NOIOTMUECKUE IPOIIECChl, TAKHUE KaK MMUIIEBAPEHUE, IbIXaHNe
U KpOBSHOE JaBje€HHE. DBOJIBIIMHCTBO €€ (YHKIMH NPOUCXOAUT B CHUMIATHUYECKUX U
[IapacUMIIaTUYECKUX OTAENaX, KOTOpble JEHCTBYIOT B pPAaBHOBECHM i TOJACPKAHMS
rOMEOCTa3a B OPraHu3Me.

AKTHBHOCTb CHUMIIATHYECKON HEPBHOM CHCTEMBI IOBBIIAETCS B TaKUX CHUTyalUsX, Kak
MOBBILICHHBIA CTpecc WM (u3nyeckas Harpy3ka. AKTHUBalUs CHUMIATHUYECKON CHCTEMBI
HarpaBiieHa Ha TO, YTOOBI OBICTPO M30aBUTH Bac OT onacHocTH. Hanpumep:

- 3pa4yKy PACUIUPSAIOTCS ISl YIIyUIlIEHUs 3pEHHUS;

- ZIBIXaTeJIbHBIE MYTH PACIIUPSIIOTCS, YTOOBI YBEITUUUTH MOTPEOICHUE KUCIOPO/Ia;

- YaCTOTa CepACUHbIX COKPAILEHUI U COKpaTUTEIbHAs CUJIa YBEITUUUBAIOTCS;

- apTepuu, CHaOXXalolIHe CEepJlle W CKEJETHBbIE MBIIIIBI, PACHIUPSIIOTCS, a BCE OCTaJlbHbIE
KPOBEHOCHBIE COCYbI CYKAIOTCs. DTO MOBBIIIAET KPOBSIHOE JaBJICHHUE U CIIOCOOCTBYET MPUTOKY
KpPOBH K CEpAIY ¥ MBILIIAM.

[TapacuMmaTuyeckass HEpBHas CHUCTeMa KOHTPOJIUPYET (PYHKIMH OTIbIXa M IepeBapuUBaHUS
numy. Ona Ooslee akTHMBHA B TEpUOJbl OE30MAaCHOCTM U pacciabieHus. AKTUBAIMS
NapacuMIIaTHYECKON CUCTEMBI CIIOCOOCTBYET POCTY, Pa3MHOKEHHIO U OTAbIXY. Hampumep:

- 3payKy CY’KaroTCs;

- YaCTOTa CepACUHbIX COKPAILIEHUI U COKpaTUTEIbHAs CIIOCOOHOCTh CHUXKAIOTCS;

- IIXaTEJIbHBIE ITyTH CYXKAIOTCS;

- IOBBILLIAETCS CIIOHOOT/IEIIEHNE U MOTOPHKA JKETyIKa.
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4. UniarocTpaTHBHBIN MaTepua:

- IPE3EHTAaIUs TEOPETUYECKOIO MaTepHraa;

- IIJTAKaThl [I0 TEME 3aHATUS;

- pa3gaTo4yHbIi MaTepuan (TabauIbl, CXEMBbI, UJUTIOCTPAIUN).

5. JIutepaTtypa cmoTpure npunoxxenue Nel.

6. KonTpoJibHbIe BONPOCHI (00paTHAasi CBSA3b)

1. OxapakTepusyiiTe OCHOBHYIO CTPYKTYPHO-(DYHKIIMOHAIBHYIO €IMHUILY MBIIIIIHI.
2. Kakue TUIbI MBIIIEYHON TKaHU Bbl MOKETE HAa3BaTh?

3. Kakumu Gpu3H0NIOrn4ecKuMy CBOMCTBAMH 00J1aJaf0T MBIIIIIHI?

4. Kakue Bubl COKpAlIEHUs MBIILIL BAM U3BECTHbI?

5. B Kakux pexrMax MOXKET COKpaIlaThCsl MbIIIIa?

6. Oxapaxrepusyiite BHC.

7. OTiuue CUMIAaTUYECKOW HEPBHOW CUCTEMBI OT APACHMITATUYECKOM.

Teopusi Ne4

1.Tema: ®u3noa0THs MUIIEBAPUTEITHLHON CUCTEMBI.

2. Heab: n3yunTh (hYHKIIUU TUIIEBAPUTEIIEHON CHCTEMBI, B YaCTHOCTH — B POTOBOM IOJIOCTH H
B JKEITy/IKE, BBIICHUTh 3HaUEHUE MPOLECcCca MUILEBAPEHUS IS )KU3HEACATEIbHOCTH OpraHu3Ma;
U3YYHTh (YHKIUU TOHKOTO KHUIICYHUKA, BBISCHUTH 3HAYCHHE TICUYCHU M IIOJKEITYJOYHOM
JKeJIe3bl B IIPOLIECCE MUILIEBAPEHUS.

3. Te3ucsl Teopum:

B numeBapuTenbHyro cucTeMy BXOIAT MOJOCTh PTa, TJIOTKA, MUIIEBO/I, JKEIYI0K, TOHKask U

TOJICTAs KUIIIKH, TIEYEHb, TIOJKETYT0UHAs JKese3a. OpraHbl, COCTaBISIONINE TUIIIEBAPUTEIHHYIO
CUCTEMY, pactojiaratorcsi B 00JacTH TOJIOBBI, I, TPYAHON KJIETKH, OPIOIIHOM MOJIOCTH U Ta3a.
OcHoBHast (DyHKITUS TUIIIEBAPUTEIILHON CUCTEMBI 3aKTIOYAETCS B IPUEME MHIIH, MEXaHUIECKOM
U XUMUYECKOW ee 00paboTKe, YCBOGHUU MHUIIEBHIX BEIIECTB M BBIACICHUU HETEPEBAPEHHBIX
OCTaTKOB.
[Tpouiecc muieBapeHuss — HavadbHBIA dTam oOMeHa BemiecTB. C muIel YeIoBEK MOTydaeTr
SHEPTUIO U HEOOXOUMBIE ISl CBOEH KU3HEACITEIILHOCTH BemiecTBa. OHAKO MOCTYHAIOIINE C
nUIIe OeIKU, JKUPBI M YTIEBOJIBI HE MOTYT OBITh YCBOEHBI 0€3 MpeIBapUTENbHON 00paOOTKH.
Heo6xomumMo, uToOBI KPYIHBIE CII0KHBIE HEPACTBOPUMEBIE B BOJIE MOJIEKYJISIPHBIC COCTMHEHUS
MPEBPATUIIHCH B O0JIee MENIKHUE, paCTBOPUMBIE B BOJIE U JIMIIIEHHBIE CBOEH CIIEU(UIHOCTH. ITOT
MpoIleCC TMPOWCXOAUT B TMHUINEBAPUTEILHOM TPaKT€ W HA3bIBACTCA MHUIIEBAPECHUEM, a
o0Opa3oBaHHBIE MPH ITOM MPOAYKTHl — MPOAYKTAMHU TepeBapuBaHus. B muieBapuTensHOM
TpakTe€ TPOUCXOJUT HE TOJBKO MeXaHWYecKkas o0padoTka MHUIH, HO W XHUMHYECKOE
paciieruieHne ToJ  Bo3jaelicTBUeM (EPMEHTOB MHIIEBAPUTEIBHBIX JKEe3, KOTOphIE
PaCIIOJIOKEHBI 110 X0y JKETyT0YHO-KUIIIEYHOTO TPAKTA.

B poToBoii monocTH MMEIOTCS TPU OOIBIIME TMapHBIE CIIOHHBIX JKEIe3 — OKOJIOYIIHAsS
(mpoxayumpyeT cepo3HyIO CIIIOHY, O0raTyro (pepMEeHTaMu, HO C MaJIbIM COJEPKaHHEM CITU3U —
MYIMHA), TOMBS3BIYHAS WM TMOJYETIOCTHAas (00e CMeNIaHHbIe, MPOAYIUPYIOT CEPO3HYI0 H
CIIM3UCTYIO CIIFOHY) U Macca MEJIKHX CIIFOHHBIX JKeJie3, PacrloIOKEHHBIX B CIU3UCTON POTOBOM
nosioctd. B cymme 3a cytku Bwiaensiercs 0,5—2 nurtpa, u3z Hux 30% npuxoauTcs Ha JOJIO
OKOJIOYIITHOW jKeJie3bl. BHE TpuemMa MUK CIIOHOOTCICHUE MPOUCXOIUT ISl YBIIAKHEHUS
MOJIOCTH PTa U YPOBEHb CEKpelnu paBeH 24 mi/MuH. B mporiecce skeBaHUs MPOTYKIUS CIIOHBI
Bo3pacraer Oosiee uem B 10 pa3, u coctaBusier 3— 3,5 mMi/MUH. MakcUMalbHOE BBIJICIICHHE,
HaIpUMep, Ha JIMMOHHBIA COK, mocturaeT 7,4 mu/muH. Tak Kak CIIOHHBIE KeENe3bl SBISIOTCS
TAaKX€ U OpraHaMH BBIJICJICHHS, TO B CIIFOHE BCETa UMEIOTCS MPOAYKThI, BBIBOJAUMBIE TOYKAMH
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U JIpYTMMH OPraHaMM BBIIEJICHUSA: MOYEBHMHA, MOYEBAs KUCIOTA, AMMHUAK, KPEaTMHHUH, MX
YPOBEHb CYLIECTBEHHO IOBBIIIAETCS NMPU HapylIeHUU (QyHKIUM noyek.: B citoHe copeprkarcs
MYLHH, JTA30IUM (MypamMuasa), pa3IndHble THAposassl: alib(ha- aMuiaza (pacuieruseT Kpaxmal
JI0 JIeKCTPUHOB U MaybTa3bl) U anb(a-IIoKo3K1a3a, Wik MaiabTa3a. OTH GepMeHTsl npu pH
6,8—7,4 cnocoOHbI HaYaTh TUAPOIN3 YIIeBOAOB. CIIIOHA TAKXKE COJEPAKUT IPOTEa3bl: KATEIICUH,
[JIAaHAYyJIauH, CaJluBauH, JIMNasy, LIEJOYHY0 U Kuciayio Qocdarassl, PHK-a3zy, Hykieassl.
OpHaKo poJb 3THX (PEPMEHTOB OCTAETCS HESICHOM, TaK KaK B POTOBOH IOJIOCTH H B JKEITYAKE ITH
(bepMeHTHI He AeHCTBYIOT. POJb CIIOHBI — 3TO CMauMBaHHUE MUIIH, PACTBOPEHUE M I'MIIPOJIN3
MUTATENbHBIX BEIIECTB (TJIaBHBIM 00pa3oM YIJIEBOJOB), OCIU3HEHUE IHILH.

Benymiee 3HaueHue B NpOTyKIMH JKEITyA0YHOTO COKa UMEIOT JKeJe3bl (PyHAaIbHOro oTaesna
xKennyaka. 3a CcyTKu Bbaensercss 2—2,5 nutpa. Haromak cexperupyercs HE3HAUUTEJIbHOE
KOJINYECTBO (BapUaHT 3alajbHOTO COKa). B MOMEHT Hauana nmpuema MUIIM U [0ce TOro, Kak
IIMIIIA II0TIAJIa B XKEIIy 0K, CEKPELHs XKEILyJOYHOIO COKA ITOCTEIIEHHO BO3PACTAET U IEPKUTCS HA
CPaBHUTEIBHO BBICOKOM YpOBHE 4—6 uacoB OT MoOMeHTa npuema nuuy. HauGombiuee
KOJIMUECTBO KEJIyJ0YHOI'O COKa BBIAEISAETCS Ha OEIKOBYIO MUILY, MEHbILIE — HA YIJIEBOJHYIO U
elle MEeHbIlle — Ha XUpHYH0. ClenoBaTeNnbHO, XapakTep BbIACIEHUS KEITyJOYHOIO COKa U €ro
00BeM 3aBUCAT OT BUJAa U 00bEMA IUIIIH.

Jlost sxenmynouHoit cexperuu TunuyuHbl onucannbie W, I1. [TaBnoBeiM Tpu ¢asel cexperuu: 1)
MosroBasi (paza, miM croKHOpe(UIEKTOpHAs, peanu3yeMasi 3a C4eT KOMIUICKCOB YCIOBHBIX U
0e3yCIIOBHBIX pedUIEeKCOB, B €€ OCYILECTBIEHUH YYaCTBYIOT Baryc, racTpuH, FMCTaMHH; OHa
BO3HMKAET €lIe 10 MOCTYIICHUS MUIIU B XKEITYJOK U TOTOBUT KEITYJOK K BOCIPHUATHIO MUILHA
(3amanbHbBIN, WU aNmeTUTHbIN, kemynounslid cok o M.II. IlaBnoBy); 2) xemynounas ¢asa -
BO3HMKAaeT MPH HAXOXKICHUM NHUIIM B IKEIyJKe, OHA pealu3yercs 3a cuYeT Baryca,
METaCUMIATUYECKOH HEPBHOW CHCTEMBI U TYMOPAJIbHBIX (DaKTOpOB: racTpuHa, T'MCTaMMHA,
HKCTPAKTUBHBIX BEILECTB; 3) KUIIEYHAs — €CJIM MHUIIAa MOCTYNAaeT B KMILIEYHUK HEJOCTaTOUYHO
«TOTOBOW» U TMOCIEAYIOUIUX OTalloB THUAPOINW3a, TO B KUIIEYHMKE BO3HHMKAIOT CHUTHAIIBI,
KOTOPBIE MOBBIIMIAIOT CEKPELUIO JKEITyAOYHOTO COKa, a €CIM IMHINA, HA00OPOT, «YpEe3MEPHO»
rotoBa win coaepxut u30bTok HCI, TO BO3HUKAIOT CUTHAIIBI, KOTOPbIE TOPMO3ST JKETYI0UHYIO
CEKPELHIO; TOPMOKEHHE OCYILIECTBIISIETCA 34 CYET BBIJCIICHUS IEPEYNCIIEHHBIX BBIIIE TOPMOHOB
(cexperun, XUK-I13, BUIl u T1.m.), a cTuMynsauus — 3a cyeT pedueKcoB (MECTHBIX H
LEHTPaJIbHBIX), BO3HUKAIOIIMX C PELENTOPOB KUIIEYHHKA U PeaM3yIOUIMXCs 4epe3 Baryc,
METaCUMIIATUYECKYIO CUCTEMY, TaCTPUH U TUCTaMUH. BiusHue Baryca B LI€JIOM HAaCTOJIBKO
BBIP@XEHO, YTO B psije ciiydaeB y OONbHBIX Hpu upe3mepHoil BeipaboTke HCI mpousBoasr
BarOTOMMIO — IIEPECCYCHUE OCHOBHOM MaCChl BOJIOKOH Baryca, UIyIlIHX K )KelyaKy. Bo MHOrnx
CIIy4asix 3TO JAaeT MO3UTUBHBIN pe3yJIbTar.

@axtop Kacna. B nume conepxkutcsa ButamMmuH B12, neoOxoaumelil myis sputpornossa. Ero
Ha3bIBalOT BHemHUM (akTopom Kacma. BcackiBaHue 3TOro BUTaMHHa MOXKET MPOUCXOAMUTH
JMIIB MPU YCIOBHH, YTO B JKETyJKe OyJeT BhIpaOaThIBAThCS, TaK Ha3bIBA€MbIH, BHYTPEHHUH
dakrop Kacnma. AnTtnanemuuHslii BHyTpeHHUM ¢akrop Kacma mpencrasiasier co0oi
raCTPOMYKOIIPOTEHUJI, B COCTAaB KOTOPOTO BXOIAUT NENTHUJ, OTLIEIIIAIOMUNCA OT IENCUHOICHA
IPU €ro MpPEeBpalleHUH B MENCHH, U MYKOHJ (CEeKpeT A00aBOYHBIX KJIETOK XKeJlle3 KEIyaKa).
bnaronaps sToMy Mykouay Oenok 3alluIleH oT AeWcTBUs merncuHoB. Korma cexperopHas
GyHKIUS JKemyJIKa CHUKEeHa (MPOAYKIMS MENCUHOTEHOB U MyKOM/a), TO MPpOoayKuus (akropa
Kacna Ttoxe cHmkaercs, 1 B pe3yibTare BUTaMHH B12 He ycBamBaercsi, HE BcachlBaeTCsl B
TOHKOM KHILIIEYHUKE U HE JCTIOHUPYETCS B IIeUeHU. PazBuBaercs aHemusl.

Kenynok u pH kpoBu. Tak kak xejly10K SIBISETCS MECTOM MPOAYKLINHU COISIHON KUCIIOTBI, TO OH
ydacTByeT B noaaepxkanuu pH kposu. BeposTHo, Korza B KpoBU UMeETCs U30bITOK BOJOPOAHBIX
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MOHOB (anu03), To 00KIaJ0YHbIe KIETKH JKeTyaKa MoryT npoayiupoBars HCI B 60nbmux, yem
0OBIYHO, KOJIMYECTBAX M TEM CaMbIM YMEHbIIATh sBJIEHUE aunuao3a. Bompoc 00 ywactuu
KelyaKa B peryiasuuu pH KpoBH Hccie10BaH HENOCTAaTOUHO.

Kenynox u ropmonsl. KpoMe cekpeniny KOMIIOHEHTOB eIy A0YHOIO COKA, CEKPETOPHBIE KIIETKH
xenyaka — kietkun cuctembl AIIY][ — cexkpeTupyroT TOPMOHBI: TacTpUH, THCTaMUH,
CEpPOTOHUH, KaTeXoJIaMHHbI, comatoctatul, BUII, 6omOe3nH.

[Tomxenynounas xenesa. 3a CyTKu BbpadarbiBaercs 1,5—2,5 nurpa coka. C MOMeHTa Havaja
IUIIEBAPEHUS U B TeUYeHUE 4—6 4acoB IIPOUCXOJUT UHTCHCUBHOE BBIACIECHUE ITOrO COKA, B
JanbHeWeM (eclii HEeT CJIEAYIOUIEro IpHeMa) HHTEHCHUBHOCTb CEKPELUU CHUYKACTCS.
KonuuecTBo coka M €ro cocraB 3aBUCAT OT BuAa numu. Mmeercs uderkas 3aBUCUMOCTD —
MEHSETCS pallioH, MeHsieTcs cocTaB coka. Cok mmeeT menounyto cpeny: pH = 7,5—8,8. 3to
o0ecrneynBaeTcsi OrpPOMHBIM KOJMYECTBOM OMKApOOHAaTOB — HMX KOHLIEHTpPALUs B COKe
nocturaer 150 Mmonb/n (cpaBHUM B mjia3me KpoBu — 24 MMmonb/in). [laHKpeaTndeckuii cox
CEKpeTUpyeTcs, IIIaBHBIM 00pa3oM, allMHO3HBIMU MaHKpeanutamu. [Tomumo 61kapOOHATOB COK
uMeeT Habop BCeX THIPOIIa3: aMuiIas3a, MajibTa3a, MHBEPTa3a, JINIa3a, MpoTeasbl (TPUIICHHOTEH,
XUMOTPUIICUHOTEH ), TPO3JIacTa3a, aMUHOIIENTH 1a3a, KapOoKcunenTuaassl A u B, nunentuassl,
HyKJeassl, pochonunasza A, screpasa.

[TpoTeasbl (TpUIICHHOI€H, XUMOTPHUIICUHOTEH, Mpo3JacTasa, NpokapOOKcUnenTuaa3a 1 T. I.)
BbIpa0aTbiBalOTCd B HEAaKTMBHOM BHje. [lomaB B 12-mepcTHyI0 KHUIIKY, TPUIICHHOI'€H
IpEeBpalaeTcs Mo BIMSHUEM SHTEPOKHMHA3bl B TPUIICHH, U 3TOT aKTUBHPOBAHHBIA (hEpPMEHT,
MOMHMO TOTO, YTO OH THJAPOJU3YyeT OENKH, BbI3bIBAET AKTUBALMIO OCTaJbHBIX IPOTEA3
MaHKpeaTH4ecKoro coka. Cok MaHKpeaTM4eCKOM KeJle3bl BBIAEIAETCS B 12-NEpCTHYIO KHULIKY
yepes eAUHbIN ¢ 0OLIUM KEITUYHBIM IPOTOKOM c(UHKTEp. B psje cirydaeB BO3MOXKHO NOMaJaHUE
B NAHKPEATHUECKYIO JKeJle3y coKa U3 12- mepcTHON KUIIKH, JIM00 KeTud WK cMecH uX. B atom
cllydae BO3MOJKHO BHYTPUIIAHKPEATHUECKOE AKTHUBUPOBAHHE TPUIICHHOTE€HA U OCTAJIbHBIX
IIPOTEa3, 4YTO B KOHEUHOM HUTOTE BBI3BIBAECT PA3BUTUE OCTPOIrO NAaHKPEATUTA.

Ha3nauenue naHkpeaTMuecKkoro coka — HeMTpanusaius KUCIoro coaepKuMoro B 12-nepcroi
KUIIKE (YeM BbIIIE KHUCIOTHOCTHh BBILIEJIIETO M3 JKEIyJKa XMMyca, T€M BbIIIE MPOAYTa;
MIAaHKPEaTUYECKOTr0 COKa U BBIIIE COJAEp)KaHWE B HEM OMKapOOHATOB) M THAPOJIU3 YTIIEBOJIOB,
KHUPOB, OEITKOB, HYKJIEUHOBBIX KHUCIIOT 3a CYET MOJOCTHOTO MUILEBAPEHUSL.

Kumeunslii cok. 3a cyTKu NpOAYLUPYETCS OKOJIO 2,5 J1 KMIIEYHOI'O COKa, MIPUHUMAIOIIETO

ydyacTHe B TOJOCTHOM THApOJU3e OENKOB, YIJIEBOJIOB, XHpPoB. B 12-mepcTHON KHIlIKe
MPOIYKIMS OCYLIECTBIIETCSA 3a cUeT OPYHHEPOBBIX XKeJle3, PACIONIOKEHHBIX B KpUITaX, a B
JUCTAJIBHOM YacTH 3TOM KMILKH U Ha MPOTSHKEHUU TOLIEW M YaCTUYHO MOJIB3/I0IIHON — 32 CUEeT
TMOepKIOHOBBIX kene3, pH coka =722 - 8,6. B HeM npucytcTBy10T cBbilie 20 pa3NTuyHbIX BUOB
(dbepMeHTOB, B TOM 4Hcie MpoTeasbl (KapOOKCUMIENTHAa3bl, aMUHONENTHIA3b], TUIENTUAA3h!),
ammiIasa, MajabTa3a, UHBEpTa3a, JINIasa.
B perymsanun xumeunoro coxootnenenus sausHue LIHC, Baryca, cuMmaTuuecKux BOJIOKOH
BbIpaxkeHO ciabo. (Bemymiee mecTo NpHHAIEKUT MECTHBIM MEXaHHW3MaM, B TOM YHCIIE
MECTHBIM pe(IIEKTOPHBIM IyraM U TOPMOHaM. 3a CYET peleNnuu COACPKUMOT0 KUIIEYHHUKA, B
TOM YHCJIE 32 CUET OIpeieIeHHs IPOAYKTOB ruaponu3a, pH, remnepaTrypsl, BOSHUKAIOT MECTHbBIE
pednekcel (Ha 6a3ze METaCMMIIATUYECKOM HEPBHON CHUCTEMBbI) U aKTUBU3UPYETCS MPOAYKIUSI
TOPMOHOB, YTO. B KOHEYHOM HTOT€, U YCHUJIMBAET NPOAYKIMIO coka. Poib CTHUMYyISTOpOB
COKOOTJICJIEHUsS] HUIPaloT MPOAYKTHI IepeBapuBaHUs OEIKOB M JKUPOB, COJSIHAs KHCIIOTA,
nankpeatnueckuid cok, ' UTI, BUIL. MmoTuinH; TOpMOKEHHE OKa3bIBAET COMATOCTaTHH.
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Kak u B xxenyike, B TaHKpEeaTUYeCKOM jKele3e, B JKelie3aX TOHKOTO KHIIEUYHHKA OCYIEeCTBIISECTCS
MIPOLIECC IKCKPELIMU METabOIUTOB: MOUYEBHUHBI, MOUEBOI KUCIIOTHI, KPDEATUHHUHA, S7I0B U MHOTHX
JeKapCTBEHHBIX TpermapatoB. OCOOCHHO WHTEHCHBHO JSTOT TIPOIECC MPOUCXOTUT TMPH
HapyLIeHUH (PYHKIHU MOYEK.

ITeuens.

DYHKIUHU KEITUU:

- SMYJIBTHPYET KUPHI B 12- IEPCTHON KHUIIKE, pACTBOPSAET MPOLYKTHI THIPOIU3a KUPOB;

- CIIOCOOCTBYET BCACBIBAHUIO M PECUHTE3Y TPUTIIMIEPUIOB (YUacTByeT B 00pa30BaHUN MHULIEIT
U XUJIOMUKPOHOB);

- IOBBILIAET AKTUBHOCTH ()EPMEHTOB AaHKPEATUYECKOTO COKA, OCOOCHHO JIUTA3bI;

- YCUJIMBAET THAPOJIN3 U BCAChIBAaHUE OCJIKOB U YTJICBOJIOB;

- CTUMYIIUPYET jkeueo0pa3oBanue (xonepes);

- CTUMYJIUPYET >KETUYEBbIIENICHUE (XOJIEKUHES);

- CTUMYJIUPYET MOTOPHYIO AESITEIbHOCTh TOHKOTO KHIIIEYHHKA;

- CTUMYJIUPYET Mposrdeparuio u CIyruBaHue YHTCPOIIUTOB;

- UHAKTUBUPYET MENCUH B 12-IepCTHON KUIIKE;

- OKa3bIBaeT OAKTEPHUITUIHOE JEHCTBUE.

- 3a cyTtku cekperupyercs S00—1500 mu sxenuu. Ee o6pazoBaHue MpOUCXOAUT B TeMATOIUTAX.
4. UniarocTpanMOHHBIN MaTepua:

- Ipe3eHTAIlNs] TEOPETUYECKOTO MaTepHaa;

- IUTAKaThI IO TEME 3aHATHS;

- TaOJIULIBI, CXEMBI.

5. JIutepaTtypa: cMmoTpure npuiioxenue Nel.

6. KoHTpoJIbHBIE BONPOCHI (0OpaTHasi CBA3b)

1. Kakue opranbl OTHOCATCS K MUIIEBapUTENbHON crcTeMe?

2. Yto Takoe nuieBapeHue?

3. Kakue BubI peryisiiiuy MUIIeBapeHUs BbI 3HaETE?

4. Kakue opranbl y4acTBYIOT B IIPOIIECCE MUIIEBAPEHUS B TOHKOM KHUIIIEUHUKE?

5. Urto Takoe BcachIBaHUE MUTATEILHBIX BEIIECTB?

6. Kakuie BUIbI peryJisiuy MUIEBapeHNUs B TOHKOM KHIIIEYHUKE BbI 3HaeTE?

Teopus Neb

1. Tema: ®usuoi0orus AbIXaHUS.

2. Heab: n3yunTth PyHKIIMOHAIBHBIE OCOOCHHOCTH JBIXaTeIbHOIN CUCTEMBI 1 OCHOBHbIE 00bEMBI
JIETKHX.

3. Te3ucsl Teopum:

JlpixatenpHas cucteMa OOBEAMHSET OpraHbl, KOTOPHIE BBIMOJIHSIIOT BO3yXOHOCHYIO
(mostocTh pTa, HOCOTJIOTKA, TOPTaHb, TPaxes, OPOHXH) U IbIXaTEIbHYIO, (JerKue) QyHKIHH.
OcHoBHast GyHKIUSI OPTraHOB JIbIXaHUsI — oOecreueHne raa000MeHa MeK, 1y BO3AYXOM U KPOBbIO
nyteM Iu(Qy3un KHCIOpPOAAa M YIJIEKUCIOTO Ta3a uepe3 CTEHKHU JIETOYHBIX albBEOJ B
KpOBEHOCHBbIE Kanmwuisipbl. Kpome TOro, opransl AbIXaHHS Yy4acTBYIOT B 3BYKOOOpa3oBaHHH,
OTIpe/IeIeHNH 3araxa, BhIPA0OTKE HEKOTOPBIX T'OPMOHOMOJOOHBIX BEIIECTB, B JIMIUIAHOM H
BOJ/IHO-COJIEBOM OOMEHE, B IOJIZIEpKaHUN UMMYHUTETA OpraHu3Ma.

B BO3IyXOHOCHBIX MyTSX NPOUCXOAMT OUMIIEHHE, YBIAXKHEHHE, COTPEBAHUE BJIBIXaEMOIO
BO3/yXa, a TAK)KE BOCIIPUATHUE 3aI1axa, TEMIIEPATYPHBIX U MEXaHUYECKUX Pa3APaKUTEICH.
XapakTepHOil OCOOEHHOCTBIO CTPOCHMSI ABIXAaTENIBHBIX MyTEH SABISETCS HAUYUE XPALICBON
OCHOBBI B X CTEHKaX, B PE3YyJIbTaTE YEr0 OHU HE CNAaJaloTCs. BHyTpeHH s IOBEPXHOCTh
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JIBIXAaTeNbHBIX IMyTEeHW IOKPHITa CIU3UCTONH O00O0JIOUKOH, KOTOpas BBICTIAHA MepLaTeIbHBIM
SIUTENIMEM U COJCPKUT 3HAYUTENIbHOE KOJIMYECTBO JKEJie3, BBLACISIONIUX CIM3b. PecHUUKH
AMUTENUATBHBIX KJIETOK, JBUTAsACh MPOTHB BETPa, BBIBOIAT HAPYXKy BMECTE CO CIM3bI0 H
MHOPO/IHBIE TeJIa.

Ku3HeneaTenbHOCTh JKUBOTO OpraHu3Ma cBsizaHa ¢ noromenueM uMm Oz u BeiienenueM COq.
[ToaTOMy B MOHSATHE «ABIXaHUE» BXOJAT BCE MPOLIECCHI, CBSI3aHHbIE C JoCcTaBKOM O2 U3 BHELTHEH
Cpelibl BHYTpPb KJIETKU U BblieneHneM CO2 13 KIIETKH B OKPYIKAIOLIYIO Cpeny.

VY yenoBeka pa3nuyaroT JIbIXxaHue: 1) BHyTpeHHee (KJIEeTOYHOEe, TKaHEBOE); 2) TPaHCIIOPT I'a30B
KPOBBIO WJIM JPYTUMU KHAKOCTSIMHU Tena; 3) BHElHee (JeroyHoe). @akTuuecku BOE 3BEHBSA
ra3oTPAaHCIOPTHONW CHUCTEMBbI OpraHU3Ma, BKIIIOUYAsi PETYJIATOPHBIE MEXaHU3MbI, MPHU3BAHBI
o0ecreunTh KOHIEHTPALMIO KHUCIOpOAAa B KIETKaX, HEOOXOAUMYI0 MJi MOJAEp KaHUs
AKTUBHOCTH JIbIXaTEJIbHBIX (DEPMEHTOB.

Ilepenoc O2 u3 anbBeossipHOro Bo3ayXa B KpoBb U CO2 M3 KpOBHU B albBEOJSIPHBINA BO31YX
MPOUCXOIUT HUCKIIOUUTENbHO myTeM auddysun. Jpwkymend cunoir nuddysum sBisercs
pazHuna napuuansHoro aasieHus Oz m CO2 mo o0euM CTOPOHAM ajbBEOJIOKAUIUIIPHON
MeMOpanbl. Kucnopon u yrimekucnslii raz au@yHIupyroT uepe3 CIoH TOHKOW IUICHKH
dochomununoB (cypdakraHTa), adbBEOJSPHBIA SUUTEIHHA, IBE OCHOBHBIE MeMOpaHBI,
SHAOTENHNH KPOBEHOCHOTO Kanmwuisipa. uddy3uoHHas cnocoOHOCTh JIETKUX ISl KUCIOPOJa
3HAYMUTENIbHAsE. DTO OOYCJIOBIEHO OOJIBIIMM KOJHUYECTBOM albBEOJ M HMX 3HAYUTEIHHOU
ra3o000MEHHOM TIOBEPXHOCTBIO, a Takke HeOOJbIION TOMIMHOW (OKoJo 1  MKM)
QJIbBEOJIOKANMMIUIAPHON MeMOpaHbl. BpeMst mpoXokIeHHs KpOBH depe3 KamUIIPhl JIETKUX
COCTaBJISIET OKOJIO | ¢, HampsKEeHHe ra30B B apTepUAIbHONM KPOBHU, KOTOpast OTTEKAET OT JIETKHX,
MOJIHOCTBIO COOTBETCTBYET MaplLMaIbHOMY JaBJIEHUIO B albBEOJIIpHOM Bo3ayxe. Ecnu
BEHTWJISILIMS JIETKMX HEIOCTaTOYHas M B alibBeojlax yBenuuuBaeTcs coaepkanue CO2, To
ypoBeHb koHIeHTpanuu CO2 cpa3y ke TOBBIMIAETCS B KPOBH, YTO MPUBOJAUT K yYaIlEHUIO
JIBIXaHUS.

B nerkux kpoBb M3 BEHO3HOI MpeBpalmiaercs B aprepuaibHyto, odoraryro Oz u 6ennyo COa.
ApTtepuanbHas KpOBb IOCTyHaeT B TKaHHU, IJleé B pe3ysibTaTe OECHpepbhIBHO MPOXOIALIMX
nporieccoB uctnonb3yercss O2 u odpasyercs CO2. B Tkansx Hanpspkenue Oz 6JIM3K0 K HYJIO, a
HanpspkeHue CO2 oxono 60 MM pr. cr. B pesynbprate pasHoctu aasieHus CO; u3 TKaHM
mubdyHaupyer B KpoBb, a O2 — B TkaHU. KpoBb cTaHOBHUTCS BEHO3HOH U 110 BEHaM MOCTYyHAaeT
B JIETKHE, TJIe [IUKJI OOMEHa Ta30B MOBTOPSETCS BHOBD.

["a3b1 oueHb c1abo pacTBOPSIOTCS B KUAKOCTAX. Tak, Tonbko HebombImas gacth Oz (oxoso 2%)
pactBopsieTcs B maszme, a CO2 — 3—6%. OcHOBHast yacTh reMOTJI00MHA TPAHCIIOPTHPYETCS B
dbopMe HENpPOUYHOrO COEAMHEHHS TeMOIJIOOMHA, KOTOPBIM comepkXuTcs B spuTpouuTax. B
MOJIEKYJIy 3TOrO JbIXaTeIbHOIO MHUTMEHTa BXOJAT crneuupuyeckuid Oenok — enobun u
IpOCTeTHYECKass Tpynma — e2em, KOTOpas COIEPXKHUT JIByXBaJeHTHoe kene3zo. I[lpu
NPUCOECTUHEHNU KHUCIOpoJa K TeMOIJIOOMHY oO0pasyeTcs okcucemozniobun, a TpU OTAaye
KHCIIOpoJia — Ou3zokcucemoznodbun. Hampumep, 1 T remorinoOuna cocobeH cBsizath 1,36 min
razoobpasHoro Oz (mpu armochepHoMm pgaBineHuu). Ecim ydecTb, 4TO B KpPOBHM UEJIOBEKa
coziepkutcst okoJo 15 % remornobuna, To 100 Mt ero kpoBu Moryt nepenect 10 21 mi Oq.
OTO TaK HazbIBaeMasi KUCIOPOOHAsI eMKOCmb Kpogu. OKCUTEHAIMsl TeMOTJIo0MHa 3aBUCHT OT
napuuanbHoro nasiaeHus Oz B cpeie, ¢ KOTOPOi KOHTaKTUpyeT KpoBb. CpOACTBO reMoryioonHa
C KHCJIOPOJIOM M3MepsieTCs BEJIMYMHOM MapLUUalbHOTO JABICHUS KHUCIIOpOJa, MPU KOTOPOM
remoryioous Haceimaercs Ha 50 % (Pso); y uenoBeka B HOpMe OHa cOoCTaBisgeT 26,5 MM pT. CT.
JUIsL apTepUaIbHON KPOBH.
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['emornoOMH 0COOEHHO JIeTKO coeamHsieTcs ¢ yrapHbiM razom CO (okcwnm yriepoaa) ¢
o0Opa3oBaHueM kapbOokcucemozniobuna, He cnocodbHoro k mneperocy Oz. Ero xummuueckoe
cpoxacTBo K remornoduny moutd B 300 pa3 Beiue, ueM Kk Oz. Tak, npu xonuentpamuu CO B
Bo3ayxe, paBHoil 0,1 %, okono 80 % remornoOMHa KpOBH OKa3bIBAeTCSl B CBSI3U HE C
KHCJIOPOJIOM, a C yrapHbIM razoMm. BciencTtBue 3TOro B OpraHM3MeE 4EJIOBEKa BO3ZHUKAIOT
CUMIOTOMBI KHCJIOPOJHOTO TOJOAaHus (pBOTa, TOJIOBHAas Ooiib, MmoTeps co3HaHusi). Jlerkas
CTETEHb OTPABJICHUS yrapHbIM ra3oM sBIisieTcsl oOpatumbIM mporeccom: CO mocTeneHHo
OTILIEIUISIETCSA OT FEMOTJIOONHA U BBIBOJIUTCS MPU ABIXaHUU CBEKUM BO3IYXOM.

[Tpu konnentpauuu CO, paBHOH 1 %, Yepe3 HECKOIBKO CEKYH/] HACTYIAeT THOeIb OpraHu3Ma.
Yrnekucnblid ra3 o01aaeT crnocoOHOCThIO BCTYINATh B pa3Hble XMMHYECKHE CBSI3U, 00pa3ys B
TOM YHCJI€ U HECTOMKYIO YTOJBbHYIO KHCIOTY. DTO OoOpaTHas peakius, KOTopas 3aBHCHUT OT
napuuansHoro aasneHus CO2 B Bo3aymiHOM cpene. OHa pe3Ko yBeTUYUBAeTCs MO JeHCTBHEM
dbepMeHTa Kapboaneuopasvl, KOTOPBIA HaxomauTcs B Hpurponurtax, kyma COz ObICTpO
mubdyaaupyer u3 miaazMel. Oxono 4/5 yriekucinoro rasa TpPaHCIOPTUPYETCS B BUJE
ruapokapbonara HCO 3. CesseiBanno COz cmocoOCTBYeT CHW)KCHHE KHCIOTHBIX
0COOCHHOCTEH reMorjao0uHa. YrofbHasi KUCI0Ta B TKAHEBBIX KaMWUISIpax pearupyer ¢ HOHaMU
HaTpuss ® Kanmst, oOpasys OukapOonater (NaHCO'3, KHCO73). VYrumekucneiii ra3
TPAHCIIOPTUPYETCA K JIETKUM B (PU3NYECKU PACTBOPEHHOM BHJIE€ U B HEMPOYHOM XUMHUYECKOM
COCMHEHUH B BUJE KapOOTeMOrIo0nHa, YrOJIbHON KUCIOTH 1 OMKapOOHATOB KaJIMsl U HATPHSL.
Oxkouo 70 % ero Haxonutes B masme, a 30 % — B sputpouurax.

KoopanHupoBaHHbIE  COKpAIICHWS!  JBIXaTENBHBIX MBI  OOYCJIOBJIEHBI ~ PHUTMUYHOM
JESTENIbHOCThI0 HEUPOHOB [IBIXaTENBHOTO IIEHTPa, KOTOPBIA HAXOAUTCS B MPOJOJITOBATOM
mo3re. Kpome Toro, kK 3BeHy ammaparta peryisiiiid JBIXaHWs OTHOCSTCS XeMOpPEUENTOPHbIE H
MEXaHOPELETITOPHBIE CUCTEMBI, 00€CIIeUnBalOIIe HOPMAIbHYIO0 paboTy AbIXaTeIbHOIO IEHTPa
B COOTBETCTBHM C NMOTPEOHOCTSIMU OpraHu3ma B oOMeHe razoB. K owixamenvuwvim meuponam
OTHOCSITCSl HEPBHBIE KJIETKH, UMITYJIbCHAs! aKTUBHOCTh KOTOPBIX M3MEHSIETCS B COOTBETCTBUU C
dazaMu JbIXaTeNBbHOTO LMKIA. PaznmuyaroT uxcnupamopHvle HelpoHbl, KOTOPHIE AKTHUBHBI
TOIBKO B (haze BAOXa, W IKCHUpamopHvie, AKTUBHBIE BO BpeMs BbIIOXa. AKTUBHOCTh
JIBIXaTeNbHBIX HEWPOHOB 3aBHCHUT TaKXKE OT HWMIYJIbCOB, HCXOMSIMUX OT XEMO-U
MEXaHOPELENITOPOB  JIbIXaTeNbHOM  cucTeMbl. (OCHOBHBIM  PETYJISTOPOM  aKTHBHOCTH
[EHTPAJILHOTO JIBIXaTeIbHOTO MeXaHW3Ma SBiseTcs apQepeHTHas CUTHAIH3AIHS O T'a30BOM
COCTaBe KpOBH, KOTOpasl MOCTYMaeT OT ULEHTpalbHBIX (OynbOapHbIX) W Tepudepudeckux
(apTepuanbHBIX) XEMOPELENTOPOB.

['maBHBI CTHMYyJ, KOTOPBIA yIOpaBiseT JbIXxaHHEM, — BbicOkoe coaepxkanne CO2
(rumepkanmHusl) B KPOBH M B HEKIETOYHOH JKHAKOCTH Mo3ra. UeMm cuibHee BO30YXKIEHHE
OynbOApHBIX XEMO-UYBCTBUTEIBHBIX CTPYKTYp U apTePHAIBHBIX XEMOPEIENTOPOB, TEM BBIIIIE
NPOMCXOMUT BEHTHIAM. He3HaunTenpHOE BIMSHWE HA PETYISIIIHAIO JBIXaHUS OKa3bIBacT
runokcusi. CTUMYTUpPYET AbIXaHHE COYeTaHWE THIEPKAHUU U TUTOKCHH, WHTEHCU(UKAIHS
OKHCITUTEIHHBIX TIPOIIECCOB BEAET HE TOJIBKO K YBEITMUSHHIO MOTIIOMICHHUS U3 KPOBH KUCIIOPO/Ia,
HO U K BO3pACTaHUIO B HEW YIVIEKUCIIOTO ra3a M KUCIBIX MPOAYKTOB OOMEHa.
MexaHOpenenTopsl ABIXaTebHOW CUCTEMBI, BO-TIEPBBIX, YIACTBYIOT B PETYJISIIUH ITAPAMETPOB
JBIXaTENBHOTO IMKJIa — PETYISIIUHA TIyOHHBI BOXa U €r0 MPOJOIKUTEILHOCTH; BO-BTOPBIX,
3TH PELENTOpbl SBISAIOTCA pelentopamMu peduieKCoB 3alUTHOro Xapaktepa — kamuis. K
MEXaHOPELENTOpaM  OTHOCATCS  PEHENTOphl  PACTSDKeHUs — JITKUX,  MPUTAHTHEIE,
IOKCTAaJIbBEOJIIPHBIC, PELENTOPbl BEPXHUX JbIXaTENbHBIX NyTeH U MIPONPUOPELENTOPHI
IBIXATeNbHBIX MBI Pementopbl pacTsHKEHUsS JIETKMX HaxOJsITCS B OCHOBHOM B
[JIaJJKOMBIIIEYHOM CJIO€ CTEHOK TPaxeoOpOHXHAILHOTO JepeBa U UyBCTBUTEIbHBI K JIaBJICHHUIO
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U pacTshHKeHHI0. VIpUTaHTHBIE  pElenTophl — pPAcHONOXEHbl B SIUTCIHAIBHOM |
CyOAIUTENNaIbHOM CIIOSIX CTEHOK BO3JIyXOHOCHBIX MyTed. OHM 4yBCTBUTENBHBI K YaCTHIIAM
IBUIH, CIIN3U, XHMUYECKUX BEIIECTB, a TAK)KE PEarupyroT Ha pe3Kue U3MEHEHHs 00beMa JIeTKUX
(cmagenue). KOxcTaanbBeossipHble pelenTophl JOKAIU3YIOTCS B MHTEPCTUIIMH JIETKUX BOIU3U
QJIBbBEOJISIPHBIX KAWUISPOB M JAIOT HA4ajJ0 HEMHEITMHH3HPOBAaHHBIM C-BOJIOKHAM, KOTOPBIE
UAYT B Oy>KIAIOUINI HEpB. DTH PEeLeNTOPbl YYBCTBUTEIbHBI K PSAAY OMOJIOTUYECKH aKTUBHBIX
BEIIECTB (HUKOTHUHY, TUCTAMHUHY U Jp.). PerienTopsl BEpXHUX ABIXaTEIbHBIX yTEH SBISIOTCS B
OCHOBHOM  HMCTOYHMKOM  3alIMTHBIX  pediiekcoB  (Kalleidb, YWXaHbe, TJOTaHUE).
[TporpropenenTopsl JIbIXaTeIbHBIX MBI KOHTPOJIUPYIOT IEATEIBHOCTh ITHX MBIIII IO
BIIUSTHUEM LIEHTPAJIbHBIX JAbIXaTeIbHBIX HEHPOHOB.

Takum o00pa3oM, B peryisnudd JAbIXaHUS YYacTBYIOT pa3IMYHBIE [0 XapakTepy W
MECTOHAXO0XJICHUIO KaK HEpBHBbIC, TaK M TYyMOpAIbHbIE CTPYKTYpPbl, KOTOpBIE CO3Ja0T
ONITUMAJIbHBIC YCIIOBUS JIJIsl Ta3000MEHa.

YenoBek B COCTOSTHUU MTOKOSI BIBIXAET U BbIAbIXaeT okoiio 500 M Bo3ayxa. 3TOT 00beM BO3ayxa
Ha3bIBaeTCsl OwvixamenvhviM. Eciu 1mocie  CIOKOMHOro BJOXa CHENaTh  yCHJICHHBIN
JOTIOTHUTEIbHBIA BJIOX, TO B JIETKWE MOKET mocTynuth emie 1500 ma Bo3ayxa. Takoit oobem
Ha3bIBAIOT pe3epsHbiM 0bvemom 60oxa. llociie COKOMHOrO BbIIOXa IPU MaKCHUMajIbHOM
HANPSDKEHUU JBIXaTeIbHBIX MBI MOXKHO BBIIOXHYTH emie 1500 mu Bozayxa. DTOT o0bem
HOCHUT Ha3BaHHE pe3epsHo20 00vema eblooxa. I1ociae MakCHMaIbHOTO BBIZIOXA B JIETKHUX OCTACTCS
okono 1200 mn Bo3zayxa — ocmamounvii 00vem. CymMma pe3epBHOTO o0beMa BbIAOXA H
OCTaTOYHOTO 00beMa cocTaBisieT O0K0JI0 250 M1 — (QYHKUIHMOHAJIBHYIO OCTaTOYHYIO €MKOCTb
Jerkux (albBeoJSIpHBIN BO31yX). JKU3HEHHAs] €eMKOCTh JIETKHX — 3TO B CyMMeE JIbIXaTeIbHbBIN
00BeM BO3/yXa, pe3epBHBIN 00BEM B/10Xa U pe3epBHBIN 00beM Bboxa (500 + 1500 + 1500).
Ku3HEeHHYI0 €MKOCTb JIETKHX M O00BbeM JIETOYHOI'O BO3J1yXa H3MEpSIOT IpH IOMOIIU
CIeNUATLHOTO TIpubopa — cnupomempa (Wu cnupocpagha).

JIpixaHue U3MEHSETCsI PU TOBBIIIIEHHOM HIIM TOHKEHHOM aTMOc(epHOM JaBieHuu. Tak, mpu
pabote mos Bo/IOM Ha TiyOMHE (BO/I0Ma3bl, aKBaHABTHI) HEOOXOIUMO JIOCTABUTD JBIXATEIBHYIO
CMeCh, KOTOpasi Obl COOTBETCTBOBAJa THAPOCTATHMUYECKOMY HABICHUIO HA JAaHHOHM TiIyOHHeE,
WHaue JIpIxaHue Oy/eT HeBO3MOXKHBIM. [Ipu yBennyeHnu riryOuHbl Ha Kaxasie 10 M naBrieHue
Bo3pactaeT Ha 1 atm (0,1 mlla). Takum obpazom, Ha riyoune 100 M yenoBeky HeoOXxoauMa
JbIXaTeabHas CMeCh, MPEBBINIANONIAs aTMOoc(epHOe naBiieHHe MpuoIm3uTenbHO B 10 pas.
[TponopunoHaIbHO BO3pacTaeT M IUIOTHOCTh 3TOM CMECH, YTO CO3JaeT JOIMOJHHUTEIbHOE
npenstcTBue i apixaHus. [lostomy Ha rimy6une Oosnee 60—80 M B KpOBU M TKaHSIX JHOZEH
pacTBopsieTcst 0OJIbIIIOE KOJIMYECTBO Ta30B, B TOM 4Hcie U a3oTa. Ilpu ObicTpom mepexone oT
TIOBBIIIEHHOTO JaBIICHUS] K HOPMAJILHOMY B OpPTraHH3Me YelIOBeKa 00pa3yeTcsi MHOTO Ta30BBIX
My3bIPFKOB M3 a30Ta, KOTOPHIE 3aKyMOPUBAIOT KAMWLISAPHl M HAPYIIAIOT KPOBOOOpAIICHHE.
[TocTenieHHOE CHIDKEHHE NTABJICHUSI B JIGKOMIIPECCHOHHON KaMepe CIIOCOOCTBYET BBIBEICHHIO
azoTa uepes3 JIETKHeE.

Jist mpeynpexIeHHs OTPHUIIATEIIEHOTO BIIMSHUS a30Ta HA OPTaHU3M YEJIOBEKa a30T MOITHOCTHIO
WM YaCTUYHO 3aMEHSIOT I'eJIieM, IIIOTHOCTh KOTOPOTo B 7 pa3 MEHbIIIE, YEM Y a30Ta.
HaxoxneHne denmoBeka Ha OOJBINMX BBICOTAX COMPOBOXKIACTCS CHHIKCHHEM MapIHaTbHOTO
JaBJICHUSI KUCIIOPO/Ia BO BILIXa€MOM BO3/IyX€e U anbBeosisipHOM rase. Tak, Ha BeicoTe 4000 M Hax
ypoBHEM Mopst 1aBiieHre arMmocheproe Oz u anbBeossspHoe Oz cHmkaeTcs 6omee yeM B 1,5 paza
B CpaBHeHMM c HOpMoil. Ilpu 3TOoM y uenoBeka MoOXeT HaONIONATBCS HEIOCTATOYHOE
o0ecrnieueHre KUCIOPOAOM OpraHu3Ma, 0COOEHHO T'OJIOBHOTO MO3T'a, POSIBIISIIOIIEECS OABIIIKOM,
HAPYIICHUSIMH IICHTPATBHON HEPBHOM CHCTEMBI (TOJIOBHASI 0O0Jb, TOIIHOTA, OECCOHHMIIA) U JIP.
NunuBuayanbHas YCTOWYMBOCTh OpPraHM3Ma 4YeNOBEKa B IOJHOM Mepe 3aBUCHT OT €ro
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apanranuu. Onaako Ha Beicote 7000—8000 M, e armocdepHoe u anbBeosspHoe nasieane On
naJaeT Mo4TH BTPOE, IbIXaHNUE CUYMTAETCS HeOE30MaCHbBIM IS )KU3HU 0€3 YyIOoTpeOieHus ra30Boi
CMECH C KHCIIOPOJIOM.

4. UnirocTpaTUBHBIN MaTepuas:

- PE3EeHTAIUs] TEOPETUUYECKOT0 MaTepuaa;

- IJTaKaThI IO TeME 3aHATUS;

- pa3gaTo4YHbId MaTepuan (TabJIUIbI, CXEMBbI, HJUTFOCTPAIUN ).

5. JIutepaTtypa npuiioxenue Nel

6. KonTpoJibHbIe BONPOCHI (00paTHasi CBSA3b)

1. HazoBuTe OCHOBHBIE (DYHKIIUU JBIXaTEIHHONU CUCTEMBI?

2. HazoBuTe OCHOBHBIE JbIXaTEIbHBIE O0BEMBI JIETKUX ?

3. Uto sBIISE€TCS TJIABHBIM T'yMOPAJIbHBIM (PAKTOPOM JIbIXaHUS?

Teopusi Ne6
1. Tema: ®u3mn010rusl BbIIEJIUTEIbHON CHCTEMBI.
2. Heab: wu3yueHue mpoiecca MoueoOpa3oBaHUS M MOYCHCIYCKaHHUS, MEXaHHU3MOB €ro
peryJsum.
3. Te3ucnl Teopum:

Cucmema 6vioenenusi:. NOYKHU, JErkue, moToBble keie3bl, ZKKT (kenyn0uHo-KuleyHbli
TPAaKT).
BrigenurenbHasi cucteMa ydacTBYET B IOJIEPKAaHUM TOMEO0CTas3a, 00ecredeH s OCTOsIHCTBA
cocTaBa U 00bEMa KUIKOM cpeibl OpraHu3mMa.
Ilouku: 5TO OCHOBHOH OpraH BBIIECIUTEIBHON CHCTEMBI.
OcHoBHast (pyHKIHS MOYEK - MOUYeHcIyckaHue. MoueoOpa3oBaHHe, MPOIECC €r0 BHIBEACHUS
Ha3bIBACTCS JUYPE30M (MOUCHUCITYCKaHHEM). B HOpManbHBIX YCIOBUSX KOJIMYECTBO CYTOYHOTO
JUype3a 3aBUCUT OT TEMIIEpaTypbl BHEIIHEH OKPY’KAIOIIEH Cpelibl, COAEepKaHUs, KOIMYECTBA
MPOBETPUBAEMON MHIIMM M KOJMYECTBA MUTHEBOM BOABI. OOBIYHO Yy B3POCIOTO YeEIOBEKa
obpazyerca 1000-1800 mn moum (B cpemHeM 1500 M) B CyTKH. DTO TUIEPTOHHYECKOE
(HacChIILIEHHOE) JKUJKOE BELIECTBO. L[BET 3aBUCHUT OT cojepkaHusl ypOOWJIMHA M ypoXpoma B
Moue. Moua cogepxur 2-4% cyxux BemiectB. C cofep:KaHHUEM MOYM B3POCIOr0O YelIOBEKa B
cpenneM BoiBoAuTCS 10 30 © MoueBuHBI (OT 12 T 10 36 1) B cyTku. OO111ee KOJIMYECTBO a30Ta,
BBIBOAMMOTO ¢ MOu0#, n3Mensiercst ot 10 r go 18 r B cytku. Ero cogeprkanue noBbIaercs npu
npueMe mnuiy, Ooraroil Oeiakom, mpu O0Je3HSAX, OCOOEHHO MpU 3a00JIeBaHUSIX, 4YaCTO
pacmanaronxcs B 6enke (Harpumep, M3MEHEHHEe TeMIIepaTyphl Tena u 1p.). B Hopme ¢ Mouoii
HE BBIBOJIUTCS TIII0OK03a, OEI0K.

OcHoBHbIE GU3H0IOTHYECKHE MPOLECCHI B MOYKAX

1. ®unbrpanus B Ki1yOoukax (MpoLEKUBAHUE KPOBU U3 KAMMIUISIPOB B KaHAJIbIIbI).

2. Peabcopbmus (0OpaTHOE BcachIBaHHE BEIECTB M3 KaHAJBIIEB).

3. Cexkpernus (MPOTATKUBAHUE BEIICCTB B KAHAJIBIIHI).

4. Cwunte3 (MHKpenusi, BHYTPEHHSSI CeKpellrsi) OMOoIornuecky akTuBHBIX BemecTBo (BAB),
MOCTYMAOIIMX B MOYy WIH B KpPOBb. OTO HWHKpeTOpHas QYHKIHS TIOYEK,
KOTOpasi 3aKJIF0YAETCSl B CHHTE3€ M BBIBEJCHHUH 8 KPOBOMOK OMOIOTUYECKH aKTHUBHBIX
BEII[ECTB, KOTOPBIC IEUCTBYIOT HA JIPYTHE OPTaHbl U TKAaHU WJIH Ke 00J1aal0T MECTHBIM
JIEHCTBUEM, PETYIUPYSI MOYEUHBINH KPOBOTOK U META0O0JIM3M MMOYKH.

@uabTpanus. Yepe3 KIyOOUKOBBIA (GUIBTP MPOAABIMBACTCS IUIa3Ma KpoBH 0Oe3 Oenka.
Pasymeercs, KIeTKH KpOBU OCTAarOTCSl B KPOBH, B Kanwiuisipe. PasHocTh gaBneHus okosno 50
MM.pT.CT. (70 MM.pT.CT. B K1y0OouKe, 20 MM.PT.CT. B KarcyJe).
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OwIbTpaIys OCYIIECTBIICTCS Yepe3 MeMOpaHy, COCTOSIIYIO U3 TPEX CIIOEB: 1) SHIOTETUOLUTHI
(KJIeTKH DSHIOTENHS KamwuisipoB);, 2) Oa3anpHas MeMmOpaHa KamWuUIIpOB; 3) TMOIOLMTHI
(onIMTEeNnMaNbHBIC KJIETKH, OOJSIUISIFONINE KAaMWUIIPhl M 00pa3yoliie BHYTPEHHIO 000JIOUKY
kancyiasl boymena - IllymmsHckoro). Y suporenuoruToB g0 30% ruiomaan MOBEpXHOCTH
3aHMMAIOT mieneBble oTBepcTusa. Ctpoenue mMemOpanbl — ctangaptHoe. [lopsl B Oa3ampHOU
MeMOpaHe = 5-6 HM. Mexa1y NoJ0IMTaMHi HaxoIATCs IIeIeBble KOHTAKTH B 6,4 HM. Karicyna
He(pOHA: CONEPKUT KHUIKOCTh C HHU3KOMOJEKYJSIPHBIMH O€JIKaMH, WHYJIUHOM, SIMYHBIM
anbOymMuHoOM (22%), remoriao0uHoM (3%), ThICSUHBIE JOJIU CHIBOPOTOYHOrO anbOymuHa. Eciu
BBOJWTH JTH BEIIECTBA B KPOBb, TO OHM MOTYT INPOHHMKATh B Karcyiny HeppoHa. axe y
3JI0pPOBOTO YeJOBEKa B MEPBUYHON Moue (ynbTpaduiabTpaTe) UMEETCs HEKOTOPOE KOJIMYECTBO
KPYIHBIX MOJIEKya 0enkoB. MIMeeT cXOACTBO C IIa3MOM KPOBHU IO CIEAYIOIMIUM TapaMeTpaM:
KOHIIEHTPAIUsl OCMOTHUYECKUX aKTUBHBIX BEIIECTB — IIFOKO3bI, MOUYEBUHBI, MOYEBOI KHCIIOTHI,
KpEaTHHHUHA; HO COJICPKUT MEHBIIIE aHUOHOB U KATHOHOB.

PeabcopOumss. B mnpokcumanbHOM oTxaene (mo mnerin ['eHne) oOpaTHO BCachIBAIOTCA:
AMUHOKUCJIOTBI, BATAMUHBI, MUKPOJJICMECHTHI, YaCTh MOHOB HATpHsi, KapOOHATOB, XJIOPUJIOB H
Ap.

B HucxomsmeM koeHe netiu [ enie u3 nepBUYHOM MOYM 00paTHO BeackiBaeTcs Boja. [Iporecc
MACCUBHBIN.

B Bocxomsmieit yactu netiu ['eHse BcackIBalOTCS SIEKTPOJIUTHI (HATPUM, Kalluid, XJIOp, MarHuw,
kanbiui). [IpoBecc akTUBHBIN, ¢ 3aTpaTaMu dHepTuu. B ciiydae n30bITKa yKa3aHHBIX BEIIECTB B
OpraHu3Me, OHM MOTYT BHOBb TOMAJaTh B KaHAIBIBL. 3a CU€T peadcopOunu, KOHIIEHTpAIUs
MOHOB HaTpHs BO BTOpUYHOU Moue cHMkaetcs B 140 pa3. BcocaBmuiics HaTpuil B TKAHU MOYEK
"BBITATUBACT" BOAY W3 HUCXOJIIETO KOJeHa meTin [enne u u3 cobupareabHbIX TPyOOUeK.
3aTeM U BOJa, U HATPUIl MOCTYNAIOT U3 TKAHU MOYEK B KAWLISPBL, B KPOBb.

[Topor Beienenus (mopor peadcopOnm): 3TO KOHIIEHTPAIIHS JaHHOTO BEIIECTBAa B KPOBH, MPH
KOTOpPO OHO HE MOXKET MOJIHOCThIO peabcopOupoBarhcsi B moukax. [lopor BelaeneHust s
mI0K03bl = 10 MMoub/i1. [Ipu mipeBbIIeHHH TOPOTa BHIJCICHHS BEIIECTBO MOCTYIAET B MOUY
(17151 TIEOKO3BI 9TO HA3BIBAETCS TIIIOK030ypHsi). HekoTophle BeliecTBa MOMHOCTBIO BBIACTSAIOTCS
MIpH JIFOOOW KOHIIEHTPAIIMU WX B KPOBU: UHYJIMH, MAHHHUT.

Cexpeunsi. KananbiieBasi cekperusi — 3T0 TPaHCIOPT BEIIECTB U3 KPOBU B NMPOCBET KaHAJIbIIEB
(B Mouy). OHa 1o3BOJSIET OBICTPO BBHIBOJAUTH (IKCKPETUPOBATH) HEKOTOPBIE HOHBI, HAIPUMED
KaJusi, OpraHu4ecKre KUCIOThI (MoUueBasi KUCIOTa) U OCHOBaHUS (XOJUH, TyaHuAuH). CeKkpernuu
MOJABEPraeTCs  TakkKe  psAa  YYyKEPOJHBIX  OpPraHU3MY  BEIIECTB:  AHTHOMOTHKH,
PEHTTEHOKOHTpPACTHBIE  BellecTBa  (auonpact), Kpacutenu  ((EeHONOBBIH  KpacCHBIN),
napaamuHorumnmypoBas kucinorta (ITAD). KananbueBas cexpeuust - 3TO aKTUBHBIM Iporecc,
MPOUCXOASAIIMM C 3aTpaTaMd SHEPruM, T.K. BELIECTBA TPAHCIOPTUTYIOTCS MPOTUB UX
KOHIICHTPAITMOHHOTO MJIM DJIEKTPOXUMHUYECKOTO rpaaueHTa. Cekpenus crocoOHa K aIanTaiuH,
T.€. 10 OTHOLIEHUIO K KOHKPETHOMY BEUIECTBY OHA MOJKET YJIyUIIaThCs C TEYCHUEM BPEMEHHU.
Bot mouemy mHOT1a TpeOyeTcs yBeTUYNUBATh TO3UPOBKH JICKAPCTBEHHBIX BEIIECTB C TCUCHUEM
BPEMEHU.

Cunre3 BAB (unkpenus)

WukpeTopHas pyHKIIMS MOYKH 3aKIFOYAETCS B CHHTE3€ U BhIBEIEHUHU B KpOBOTOK BAB, KoTOpHIE
JIEHCTBYIOT Ha JIPYTHE OPTaHbl U TKAaHU WJIA 00JIaAaf0T MPEUMYIIIECTBEHHO MECTHBIM JICHCTBHEM,
perynupyst MOYeYHBI KPOBOTOK U META0O0JIN3M MOYKH.

3HaYeHUE BBIICIUTEIIBHON CUCTEMBI: SKCKpeIus + nmpon3BoacTBo bAB.

OyHKUMOHANbHAS €MHULA MOYKH — He(POH, MMEIOUIMH MHKPOCKOIUYECKHue pasmepsl. Mx
1000000 B xaxmoi mouke. KoHeuHslii mpoaykT HeppoHa — moua. OCHOBHBIE TIpolecChl: 1)
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¢uIbTpanus, WIM «BBIIOTEBAaHHE» (T.€. BBITECHEHHE JXUAKOCTH W3 KpOBH); 2) oOparHOe
BcachiBaHue. JlOMOIHUTENbHBIE - CEKPEIS U CUHTE3 (MHKPELIHs).
Tunsl HeppoHOB:

o CynepdunuanbHblie (IIOBEPXHOCTHHIC);

e lHTpakopTuKaibHbI€ (BHYTPU KOPBHI);

o IOxkcramenymispHble (Ha TpaHHIE KOPKOBOTO U MO3roBoro cioén). MmeroT oudeHb

JUIMHHYIO NETIIIO.

[Touka nMeeT 04eHb aKTUBHOE KpoBocHaOeHue. KpoBoTok qocturaer 3-5 Mil B MUHYTY Ha 1 T
TkaHU. [Touka moanepkuBaeT MOCTOSIHCTBO KPOBOTOKAa BHE 3aBUCHMOCTH OT apTEpUaIbHOTO
JABJICHUS, 32 CYET CaMOPETYJISINN KpoBoOoOpaIieHus B novke. [loueynbiit KpOBOTOK COCTABISET
okosio 20% OT MHUHYTHOTO 00bE€Ma KPOBOTOKAa — C YYETOM HX MAacChl, 3TO OJHMH W3 CaMbIX
BBICOKHX YpOBHEH KpOBOTOKa B opranusme. [Ipu satom mo 90% Bcero moyedHoro KpoBOTOKa
NPUXOHUTCS HA KPOBOTOK B KOPKOBOM BEIIIECTBE ITOYKH, YUACTBYIOUIHIA B TIPOLIecCce (PHIIbTPALIUH
nepBUYHO MouH. OcTaBIIasicsi 4acTh KPOBU HAIPABIISETCS. B MO3TOBOE BEILIECTBO.
4. UniarocTpanMOHHBIN MaTepHaJl:
- Ipe3eHTAIls TEOPETUYECKOTO MaTepHaa;
- IIJIaKaThl [I0 TEME 3aHATUS;
- TaOJIULIBI, CXEMBI.
5. JIuteparypa: cMmoTpure npuiioxkenue Nel.
6. KonTpoJsibHbIe BONPOCHI (00paTHAsi CBA3b)
1. OcnoBHas MopdodyHKIIMOHATIbHAS CTPYKTYpa MOYEK.
2. Ilpouecc ki1yO604KOBOH yIbTpaduabTpauy.
3. [Ipomecc peabcopOium.
4. Ilpouecc cekpenuu.

Teopusi Ne7

1. Tema: CtpoeHue cepana u cocy1oB. MeToabl HCC/IeJOBAHNUS CepAeYHON AeATeJbHOCTH.
IKT'. IlapameTpbl reMOAMHAMMKH.

2. Heab: n3ydenne (yHKIUOHATBHBIX OCOOCHHOCTEH CEPACUYHON MBIIIIBI, U3YUYUTh 3aKOHBI
reMOIMHAMUKH.

3. Te3ucsl TeOpum:

KpoBooOparienne obecredyrnBaeT Bech Ipoliecc OOMEHa BEIECTB B OpraHHW3ME 4YeJOBeKa,
CepaeuHasi J1eATENbHOCTh - HAKONWTEIbHAsi W HArHeTaTeNbHas: MpPU JIMACTOJE Ha HEro
COOMpAlOTCsl ouepeaHble 00beMbl KPOBH, a IPU CHCTOJE 3Ta 4YacTh KPOBU BBITECHSAETCS B
007b1110H (a0pThI) M MaJIbI (JIETrO4HAs apTepHsi) Kpyr KpoBooOpalieHus. Y B3pOCIbIX B TEUEHHE
1 MUHYTBI 5p BBITECHSAETCS U3 JKEIyJouka B cpenHeM 4,5-5,0 TUTpoB KpoBH. DTOT MOKA3aTENb
HA3bIBAETCSI MUHYTHBIM [MOKa3aTeJeM KaHaJbHOTO KPOBOOOpAIEHHS WIM MUHYTHBIM 00BEMOM
cepaua. B TeueHne 1 MHMHYTBI OT BEpXHEM MOBEPXHOCTH CEpAlLla B3POCIOrO 4YEJIOBEKA 3P
cOpaceiBaetcs u3 obopora okosio 3 i/M kpoBu (CMK 1,76 1/m), 5TOT moka3arens Ha3bIBaeTCs
CMHJIIEKC CepaLay.

Ha mpotskeHuu Bcero nepuojia 1uacTosIbl HAMOIHSIOTCS KPOBBIO MPEACEPANN U KETyT10UKOB.
MaxkcumainbHbIi 00beM KpPOBH B Hauase >KelyJ0YKoBOM cucToisl coctasnseT 140-180 miu. Dtor
0o0beM Ha3bIBae€TCs TMOCIEAHUM AuacToinyeckuM. OH JEeMOHCTPUPYET MaKCHMAIbHYIO
BO3MO>KHOCTB Cep/illa Kak Hacoca. [Ipu cucrose u3 )keny104KOB BBITECHAETCSI KDOBOUBIIUSHUE B
o0beme 60-80 Mi1. DTOT KOJIEM HOCUT Ha3BaHUE CUCTONIMYECKHH KosieM. UeM Oouibliie OH U Oosiee
yacTo OoseeT cepaue, TeM Oosee ycyryOusercss ycyryOJieHHE AbIXaTelIbHOW AeATeIIbHOCTH
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cepaua. Hampumep, ecnu cucronndeckuit oo0beM paBen 70 mu, a UCC (dactora cepaeqHbIX
cokparieruit) - 70 ma B 1 munyty, To CMK-4900 mur.

I'emonmmnamuka onpezaensercs AByMs (akTopaMH: JaBJICHHEM Ha IKUJAKOCTb U
COIIPOTHBIIEHUEM, UCTIBITHIBAEMbBIM IIPH TPEHUU O CTEHKH COCYJIOB U BUXPEBBIX IBUKCHUSAX.
Curoii, oOpa3yromieil JaBJIeHHE B COCYAWCTON CHCTEME, SBJISETCS cepAme. Y B3pOCIOro
YeJI0BEKa B COCYAMCTYIO CUCTEMY IIPU Ka)KJJIOM COKpALlEHUHU cepaua BeiOpackiBaeTcs 60—70 mut
KpPOBHU (CHCTOJIMYECKUN 00beM) uin 4—S5 j1/MuH (MUHYTHBIH 00beM). Cuila, ABHXKYIast KPOBb,
— Ppa3HOCTh [JaBJIEHUIl, BO3HMKAIOLIAas B Hadajge M B KOHIE TpyOKku. J[BHXKEHHE KpOBH IO
COCYAMCTON cHCTEME HOCUT JIAMUHAPHBIN XapakTep (IBUKEHUE KPOBU OTIEJIbBHBIMHU CIIOSIMU
napajielibHo ocu cocyza). IIpu 3ToM ciol, mpuierarmummii K CTeHKe cOocyza, MPAaKTUYECKH
OCTaeTCs HETIOJABUKHBIM, I10 CJIOIO0 CKOJIB3UT BTOPOH, 110 BTOPOMY — TPETHUM U T. 1. POPMEHHBIE
3JIEMEHTHI KPOBU COCTABIISIIOT LIEHTPAJIbHBII OCEBOM NOTOK; IJ1a3Ma IBUKETCs OJINAKE K CTEHKAM.
W3BecTHO, YTO YeM MEHBIIE JUaMETP COCyAa, TEM OJMKE PacIloyIararoTCsl LIEHTPaIbHbIE CIIOU
KPOBU K CTEHKaM U TeM 0O0JbIlie TOPMOXKEHHUE. DTO 03HAYAET, YTO B MEJIKHX COCY/IaX CKOPOCTb
KPOBOTOKA HIXE, YeM B KpyMHBIX. Tak, B aopTe oHa coctasisier S0 cm/c, B aprepusix — 30, B
kamuiipax — 0,5—1,0, Benax — 5—14, B ool Bene — 20 cm/c.

Kpome namuHapHOro, B COCYIUCTOH CHCTEME CYLIECTBYET TYpOYyJIEHTHOE JaBJICHHUE C
XapaKTepHBIM 3aBUXPEHHEM KpoBH. Ee yacTuIipl 1BHKYTCS HE TOJIBKO HapajljIeIbHO OCH COCY /A,
HO M NEPNEeHIUKYJIApHO eil. OCHOBHAs KMHETUYECKasl dHEprus, HeoOxoaumas JUis JBHKEHUS
KpPOBH, JaeTcsi cepAleM Bo Bpems cucToibl. OlHA 4acTh 3HEPruM MJET Ha IPOTAIKHUBaHUE
KpPOBH, JIpyrasi — MpeBpallaeTcs B MOTEHIMAIBbHYI0, KOTOpas HE0OXOoauMa JIJIsl pacTsSKEHHS BO
BpPEMS CHUCTOJIBI CTEHOK aOpThl, KPYIHBIX U CPEAHMUX COCYIOB. BO Bpems IMacTObl 3HEPTHUs
CTEHOK aopThl U COCYJOB NEPEXOJIUT B KMHETHUECKYIO, CIOCOOCTBYS JIBHKEHUIO KPOBHU IO
CoCyAaM.

Cocy bl cIOCOOHBI TaKKe aKTUBHO pearupoBaTh HA U3MEHEHUS B HUX KPOBSHOTO AaBiieHus. [Tpu
NOBBIIIEHUH JABJIEHUs TJaJKHE MBIIIIbI CTEHOK COKpAllaloTcsl U JUaMeTp COCYJIOB
yMeHbInaercs. Takum 00pa3oM, MyJIbCUPYIONINNA TOK KPOBH, O1aroapsi 0COOCHHOCTSM a0pThI U
KPYITHBIX COCYJIOB, BBIPAaBHUBAETCS M CTAHOBUTCS OTHOCUTENIbHO OecnpepbIBHBIM. B Hopme
OTTOK KpPOBU OT CepJla COOTBETCTBYET €€ MPUTOKY. ODTO O3HAyaeT, YyTo O00bEM KpOBH,
IIPOTEKAIOIUI 32 €JUHUILy BPEMEHHM 4Y€pE3 BCIO apTEPHUAIBHYI0 U BCIO BEHO3HYIO CHUCTEMBI
0OJIBIIIOTO ¥ MAJIOTO KPYTOB KPOBOOOPAIIIEHHUS, OJMHAKOB.

CKOpOCTh KpPOBOTOKa B COCYIMCTOM pyciie pa3Has M 3aBUCHT OT OOIIeld CyMMBbI IUIOIIAAH
IIPOCBETOB COCYJIOB 3TOT0 Kajaubpa Ha JaHHOM ydacTke Tena. Haumensblee ceueHue y aopTsl, a
CKOpOCTh JIBKEHMsI KpOBU B Hel camas Oonbmas — 50—70 cm/c. Hanbonbmeit cymmapHoit
IUIONIA/IbIO TTOTIEPEYHOr0 ceueHus: oonanaoT kanmuisipsl — B 800 pa3 Oosbliie, YeM y aopThI.
CoOOTBETCTBEHHO M CKOPOCTh KpoBH B HUX oKoJio 0,05 cm/c. B aprepusx ona cocrasnser 20—
40 cm/c, B apTepuonax — 0,5 cm/c.

YpoBeHb apmepuanvHoeo 0asneHus COCTOMT W3 TpeX TJaBHBIX (PAKTOpOB, TaKHUX, Kak
HarHeTarolas cuja cepiaua, nepupepruyeckoe COMPOTHBICHUE COCYJIOB, 00bEM M BA3KOCTb
KkpoBU. OIHAaKO TTIaBHBIM U3 HUX siBIsieTcs pabota cepaua. [Ipu kaxxaoit cucronie U AMacTose B
apTepHusax KpoBsiHOe JaBieHue konebdnercs. [logbem ero Bo BpeMsi CUCTOJbI XapaKTepU3yeTcs
KaK CHCTOJIMYECKOE (MakcuManbHOEe) nasieHue. [lageHue naBiaeHHsT BO BpEMsl JIHACTOJIBI
COOTBETCTBYET JHACTOJIMYECKOMY (MHUHHMAaJbHOMY) JaBlieHHI0. Ero BenuyMHAa 3aBUCHUT
IJIaBHBIM 00pa3oM OT NepuepuyecKoro COMPOTHBIEHUS KPOBOTOKY M YaCTOTHI CEpJEUHBIX
COKpaleHuil. PasHuily MeXIy CHCTOJMYECKHM U JUACTOJIMYECKMM JIaBJICHHUEM Ha3bIBaIOT
nY1bCOBbIM OABIEHUEM.
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[ToBbllIEHNE apTEPUATBLHOTO JABJICHUS 110 CPAaBHEHUIO C HOPMOM HAa3bIBACTCS apmepuanbHoll
eunepmensueti, TIOHWKECHUE — aApmMepuaibHol 2UNOMmMeH3Uel.

Ilepughepuuecrkoe conpomuenenue — 3T0 BTOPOU (PaKTOP, KOTOPBIA ONpEAETseT JaBJICHUE U
3aBUCUT OT JMaMeTpa MEJKHUX apTepuil U aprepuoi. M3meHeHue mpocBeTa apTepuil BedeT
COOTBETCTBEHHO K IOBBIIICHUIO CUCTOJIMYECKOTO U JUACTOJUYECKOTO JABJICHUS, YXYIIECHUIO
MECTHOT'0 KpOBOOOPALIEHHUS.

Obvem u 8a3Kk0CMb Kposu — TPEeTUuil (akTop, OT KOTOPOTO 3aBUCHT YPOBEHb apTEPUATLHOTO
JlaBJieHUs. 3HAuyMTeNbHAs KpPOBOIOTEPs] BEAET K CHI)KEHUIO KpPOBSHOIO JaBJIEHUS, a
nepeauBaHue O0bIIOr0 KOJUYECTBA KPOBU MOBBIIIAET apTEPUAIbHOE JIaBJICHHE.

Bennuunna apTepuanbHOro gaBieHHs 3aBUCUT U OT Bo3pacTta. Y JieTei apTepualbHOe JaBlieHHe
HUXKE, YEM Y B3pOCIBIX, [IOTOMY YTO CTEHKH COCYJI0B 00JIe€ 3JIaCTUUHBI.

B HOpMe cuctonnyeckoe (MakcUMabHOE) JIaBI€HUE Y 3J0pOBOro uesnoBeka cocraniser 110—
120 MM pT. CT., @ tuacronnyeckoe (MuHIMaIbHOEe) — 70—80 MM pT. CT.

BennunHa KpOBSIHOrO JaBICHMS CIYXKUT BaXKHON XapaKTEPUCTUKOM J1eATEIbHOCTH CEPIEeYHO-
COCYJMCTOMN CUCTEMBI.

KpoBsHOe naBieHue OIpenessoT JByMs crnocoO0aMu: NOpsMbIM (KPOBaBbIM), KOTOPBIii
NPUMEHSETCS B OKCIIEPUMEHTAaX Ha JKUBOTHBIX, U KOCBEHHBIM (OECKPOBHBIM), C TOMOIIBIO
churmomanomerpa PuBa-Pouun u mpociymimBaHMEM COCYJHUCTBIX 3BYKOB B apTE€pPUU HUXKE
mamxketsl (Meton 1. C. Kopotkoga).

[Tox nynvcom NOHUMAIOT NEPUOUYECKUE KOJIeOaHHUsI CTEHKU COCY/IOB, CBSI3aHHbIE C JMHAMUKOM
UX KPOBEHAIOJHEHUS U JaBJICHUS B HUX Ha IPOTSHKEHUH OJIHOTO CEpeUHOro HKiIa. B MomMeHT
W3THAaHUS KPOBU M3 CepAlla AABJICHUWE B aOpTe€ IOBBINIAETCA M BOJIHA JTOTO JABJICHUSA
pacnpocTpaHsieTcss BJOJIb apTepuil 0 KanWwuigpoB, TJ€ IIyJbCcOBas BOJHA Yracaer.
COOTBETCTBEHHO IyJIbCUPYIOIIMM WM3MEHEHMSM JABJICHUS IyJIbCUPYIOIIMM  XapakTep
IpUOOpETaeT M JIBUKEHUE KPOBU I10 apTEpUsIM: YCKOPEHHME KPOBOTOKA BO BPEMsI CHCTOJIBI U
3aMeJIIEHHE BO BPEMs IMACTOJIbl. AMIUINTY/1a IyJIbCOBOM BOJIHBI 3aTUXAET 10 MEPE ABUKCHMUS
oT ueHTpa Kk nepudepuu. CKOpOCTb pacnpoOCTpaHEHUS IyJIbCOBOI BOJHBI B aOpTE YesIOBEKa
cocrasisieT 5,5—8,0 M/c, B KpynHbIX apTepusx — 6,0—9,5 m/c.

[Tynbc MOKHO OIIPEENSITh HEMOCPEICTBEHHBIM MPOIIYIBIBAHUEM Yepe3 KOXKY MyIbCUPYIOLIeH
apTepuu (BUCOYHOM, Ty4eBOM, ThUIBHOW apTepHH CTOIBI U 1p.). B KiMHUKe npu uccieaoBaHUH
nyJbca oOpaljaloT BHUMAaHHME Ha CJEAYIOLIME €ro CBOMCTBA: YacTOTY, PUTM, HaIpsKEHHE,
HalOJIHEHUE, BETMUUHY U (popMy MyIbCOBOW BOJIHBI. B HOpME 4HCIIO MyJIbCOBBIX KOJeOaHHi B
I muH y B3pocmoro yenoBeka coctaBisger 70—80 ymapoB. YMEHbIIEHHWE YacTOTHI MyJibCa
HA3BIBACTCS Opaduxapouell, ydaleHue — maxuxapoueti. Yactora mynbca 3aBUCUT OT TOJa,
BO3pacTa, (U3MUECKON HArpy3Ku, TemIlepaTypbl Tena W Ap. PuTMm mynbca ompenensiercs
NeSITebHOCTBIO Cep/illa M ObIBaeT PUTMHUYHBIM M apUTMHUYHBIM. Hanpsowcenue nynvca
XapaKTepU3yeTCsl CUIION, KOTOPYIO HAJ0 MPHJIOKUTh, YTOOBI CAABUTh apTEPHIO J0 MOJHOTO
UCUE3HOBEHMs Myibca. Hanonmenue — 3TO CTENEHb M3MEHEHUS o00OBeMa apTepuw,
yCTaHaBlIMBaeMas MO CHJIe MyJbCOBOTO yaapa. Jlyis Oonee neTranbHOro M3ydeHHUs IMyJbca
ucnonb3ytoT churmodad. Kpupas, mnomyueHHas npu 3amMCH  IMyJIbCOBBIX KOJIEOaHUH,
HasbIBaeTcsl curmorpamMmoil. Ha curmorpamme aopThl M KPYNHBIX apTepuUil pa3inyaroT
HAYaJbHBIM pE3KUM MNOAbEM KPUBOM — aHakpomy. IDTOT TNOABEM CBSI3aH C OTKPBITHEM
MOJTYJIYHHBIX KJIAaLIaHOB, KOTJ]a KPOBB C CUJION BBITAJIKHUBAETCS B AOPTY U PACTITUBAET €€ CTEHKH.
Cnan nynbcoBOil KpuBOW HasbiBaeTcs kamaxkpomoti. OHa BO3HHUKAeT B KOHILE CHCTOJIBI
KeIyJJ0UKa, KOT/1a JaBJIeHuEe B HEM HauMHAeT najaaTh. [lynbcupyromumii xapaktep KpOBU UMEET
00J1b1I10€ 3HAYEHUE JUISL PETYIISIMHA KPOBOOOPAIIICHHUS B IIETIOM.

4. UnocTpalMOHHBIN MaTepuaJ:
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- PE3EeHTAIUsl TEOPETUUYECKOr0 MaTepuaa;

- IJTAKaThI IO TEME 3aHATHUS;

- TaOJIUIIBI, CXEMEL.

5. JIutepaTtypa: cMmoTpute npuiioxenue Nel.
6. KonTposbHbIe BONPOCHI (00paTHasI CBA3b)
1. Yro takoe A1?

2. Yro Takoe apTepHalIbHbIN Mysbc?

3. Uto u3yyaer reMoguHaMuKa?

Teopust Ne§
1. Tema: ®usunojiorusa KpoBu. Jpurpouutbl. I'emoan3 u ero Buapl.COI. Jleiikouursl.
Tpomoouutsl. I'pynna kpoBu. Pesyc-pakrop UMmyHurer.
2. leapb: naTh MpeacTaBlieHHE O CHCTEME KPOBHU, (PYHKIMAX KPOBU U (POPMEHHBIX DJIEMEHTOB,
MPOLIECCEe TeMOCTa3a.
3. Te3ucsl TEOPUM:

Cucmema kposu.
Opumpoyumsi (KpacHbIE KPOBSHBIE KJETKH) - HamOOJee MHOTOYHCICHHBIE KJIETKU KPOBH.
Oputporutsl nepeHocat Oz, COz, u cmocoOCTBYIOT OydepHOMy AEHCTBHIO KPOBH.
[TpucyTcTBYIOmUI B HUX MUTMEHT - TEMOTJIOOMH - MPHIAST UM KpacHbBI 1BeT. B TOM, 4TO
reMOIJIOONH YIMAaKOBaH B KIIETKH, @ HE HAXOIUTCS B IIUTOIIa3Me B CBOOOIHOM COCTOSIHUH,
UMEIOTCS CIEIYIONINE TTPEUMYIIECTBA: COXPAHSIETCS HU3Kasl BI3KOCTh KPOBH, TEMOTTIOONHA H
NPEeOTBPALIAETCS ONTACHOE CHUKEHHE BOJJHOTO TIOTEHIIMAIa B KPOBH.
[TponomKUTENbHOCTD KU3HU 3pUTpoIUTOB 90-120 nHEM, mocie yero OHM pPa3pylIAIOTCS B
celle3eHKe.
Jletikoyumpl 3aIIUIAIOT OT TOKCHHOB M TMATOT€HHBIX MUKPOOPTaHU3MOB Kak TPH IMTOMOIIN
Hecnenuduiecknx (Hampumep, (arouurtos), Tak U crnenuduueckux (oOpa3oBaHHE AHTUTEN)
MMMYHHBIX PEaKIIUi.
Tpomboyumul (KpOBSIHBIE MJIACTUHKH ) - 3TO (PPArMEHTHI KJIETOK, UTPAIOIIMX BaKHYIO POJIb B IPU
00pa30BaHNH KPOBSIHOTO CTYCTKA.
Dyukyuu cucmemsl KpoGu.
Pecynamopnas ¢gynkyus. BemecTBa, pacTBOPEHHBIE B KPOBH, CO3JAIOT BOJHBIA IMOTECHIIHAI
KPOBH M COOTBETCTBEHHBIM TIpaJMEHT BOJHOTO IOTEHLHAlla MEXAY KPOBBIO M TKAHEBOM
KHUIIKOCTBIO.
BenuunHa 3T0ro BOJHOr0 NOTEHIIMANA, 3aBUCAIIET0 OT KOHIIEHTPALUH B T1a3Me OeTKOB M HOHOB
Na*, peryaupyer nepeaBukeHne BOIbI MEKITY KPOBBIO M TKAHEBOM HKHUIKOCTHIO.
Bopa, Bxoasimas B COCTaB KpOBHU, UTPAET POJb PEryJsITOpa TEMIepaTyphl Tella, Tak Kak OHa
MEPEHOCUT TEIUIO OT TeIUI000Pa3yIOUIMX IIEHTPOB (II€YEeHb, CKEJIETHBIE MBIIIIBI) K OpraHam
TEIUIOOT/Aa4YH, TAKUM Kak - Koxka, Mo3r. [lomnep:xanue nmocrostHHoro pH siBisieTcst BakHeiein
bynkumert OydepHOl cHCTeMBl KpOBU Omarofapsi TMOJJACPKaHUIO PABHOBECHS MEXKTY
rupokapOoHatamMu U ¢pochaTaMu U BTOPUYHON (YHKIHEH TeMOrioOMHa HEKOTOPHIX OelKoB
TUTa3MBI.
Tpancnopmnas ¢ynkyusa. PacTBopuMBIE MPOAYKTHI MUIIEBAPEHUs / MOTJIOMEHHs (TIIOKO3a,
AMHHOKHUCIIOTH 1 MUHEPAIIbHBIC COJIN) TPAHCIIOPTUPYIOTCS U3 KUIIEYHUKA B TIEYCHD W 3aTEM B
obmiee KpoBsHOE pycio. JKupHble KHCIOTHI TPAHCIOPTHUPYIOTCS U3 KUIIEYHHKA B
TuM(}aTHIECKYIO CUCTEMY, a 3aTEM TaKXkKe B 00Iee KPOBSIHOE PYCIIO.
Koneunsle mpomykTel MeTaboiu3Ma (MOYEBMHA, KPEAaTHMHHWH M COJM MOJIOYHOM KHCIOTHI)
yaaneHus (rmedeHp U nodku). ['opMoHbI (MHCYIHH, MENTUA, TECTOCTEPOH, CTEPOU, a[peHAIUH,
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KaTeXOJaMHH) - U3 JKeJe3, I'7lIe OHU 00pasyloTcs, TPAHCIIOPTUPYIOTCSI K OpraHaM-MUIIEHIM, Ha
KOTOpBIE OHU BIMSIOT. ['a3bl (KUCIOPO M YIJIEKHUCIBIM ra3) - U3 MeCT UX MOTJIOUICHUS WU
oOpa3oBaHMsl B MecTa MX MWCIOJNb30BaHUS WIM YyjaneHus. Kuciopog B OCHOBHOM
TPAHCIIOPTUPYETCA KPACHBIMU KPOBSIHBIMU TEJbLIAMU, @ YIJIEKUCIIBIN Ta3 B IIa3Me.

Benxu mna3mel, 00pasyemble MeYeHbIO BBIACSIOTCS B TOK KPOBH; (PHOPHUHOTEH (CBEPTHIBAIOIINI
areHT KPOBH), TJIOOYIUH (OCYIIECTBISAET crieupUIecKrue TpaHCIOPTHBIE (DYHKITMHU, HAITPUMED,
[IEPEHOCUT TUPOKCHH, XKEJIE30 U MEJlb) M albOyMUH (CBSI3BIBACT C TU1a3MOit HoHbl Cay’).
HMmmyHuTeT (7aT. im-munitas-BeIcBOOOKACHKE, W30aBIcHNE, H30aBIEHNE) WA CTOMKOCTh —
CIIOCOOHOCTH OpraHU3Ma He IPUHUMATh U POTUBOCTOSATh HH(PESKITMOHHBIM U HeWH()EKIIMOHHBIM
MOCTOPOHHUM  BellecTBaM, OOJaJalolIMM aHTHUT€HHBIMU  CBOWCTBAaMH, BO30YIUTEINIO
WH(EKIIMOHHBIX 3200JICBAHUI UM HEKOTOPHIM BBIJICISICMBIM UMH SITIOBUTBIM BEIICCTBAM.
NmMmyHuTeT, 00pa3oBaHHBIM B pe3yjibTaTe NpeABApPUTEIbHONW NPUBUBKU WU BBEICHUS
OMOJOrMYeCKUX MpenaparoB Ui IPeIOTBpaIeHHs 3a00J1€BaHusl, Ha3bIBAETCS UCKYCCTBEHHBIM
UMMyHHUTETOM. Eciu Takoii MMMYHHMTET BO3HUKAET MOCJE BAKIMHAIMH-AaKTUBEH, a TOTOBBIM
UMMYHHUTET BO3HHKACT MPH TNEPEIMBAHUU CHIBOPOTKH KPOBU — IACCHUBHBIA WMMYHHTET.
AKTHBHBIA IMMYHUTET, 00pa30BaHHBIA UCKYCCTBEHHBIM IyTEM, T. €. B PE3yJIbTaTe MPUBUBKH,
COXpaHsIeTCs A0JbIIe (0T 6 MECSIIEB 0 HECKOJIBKUX JIeT), ueM maccuBHas (opma. Hampumep,
BaKIMHALIUA TPOTUB OCHBI, KOpU, TyOepKyles3a, CTONOHsKa, Memia U JAp. A TMacCHUBHBIN
UMMYHUTET, BO3HUKAIOIINI TOCIE BBEIEHHUS CHIBOPOTKH, nMeeT 3ddexr ot 2-3 Henmens 10 1
Mmecsna. Hanpumep, mpruBUBKa MMMYHHBIX CBIBOPOTOK IIPOTUB CTOJOHAKA, IeTia, 0oTynu3ma. B
(GOopMHpPOBAaHUM WMMYHHUTETA y4YacCTBYeT BECh OpraHHM3M. PyKOBOISIIMN W HaIpaBIISIONINHA
OpraH - IIeHTpalbHasi HEPBHAS CHCTEMA.

TpomOouuT - KpOBsHAs TUIACTHHKA, KPYIJias WM OBaJbHAs CTPYKTypa C OOEHX CTOpPOH,
muametp 0,5-4mMm (B 2-8 pa3 MeHble sputpouurta). B 11 KpoBH 370pOBOro uenoBeka
coaepxutcst Tpomoouut 180-320x10*9/n1. B cpennem TpomOomuT cocrasisiet 8-11 cyrok. OHa
BbIIEIIIETCS U3 MerakapuonuTa B KoctHoM Mo3re 3000-4000 KpOBSIHBIX MJIACTHH.

4. UniarocTpanMOHHBIN MaTepHual:

- IPe3eHTaIMs] TEOPETUYECKOI0 MaTepHaa;

- TUTAKATHI IO TEME 3aHATHS;

- TaOJIUIIBI, CXEMBI.

5. JIutepartypa: cMmoTpure npuiioxenue Nel.

6. KonTposbHbIe BONPOCcHI (00paTHast CBA3b)

1. Yto Takoe cucrema KpoBHu?

2. Yo Takoe 3pUTpOLUTHI?

3. UeMy paBHO HX KOJIMYECTBO B KPOBH Y MY>KUUH M Y KCHITUH?

4. Yto Takoe NeHKoIMTHI? YeMy paBHO UX KOJMUYECTBO B KPOBH 370POBOTO YeJIOBeKa?

5. Yro Takoe UMMyHHUTET?

6. Kakue cymecTByIOT BUIbl UMMYyHHUTETA?

7. Yto Takoe TpoMOOIUT?

Teopust Ne9.
1. Tema: KpoBerBopeHnue u peryasinus cucreMbl Kposu. UMMyHuTeT.
2. llesb: naTh NOHATHE OpraHaM KpPOBETBOPEHUS — KPACHBIM KOCTHBIA MO3T, TUMYC, CEJIE3€HKY,
auMdaTudeckue y3ibl.
3. Te3ucnl Teopum:

Perynsauus kpoBerBopeHus. KomnmdecTBo 00pasyromuxcs SpUTPOIMTOB, JCHKOLUTOB WU
TPOMOOIIUTOB COOTBETCTBYET KOJIMYECTBY Pa3pyILAOIIMXCS KIETOK, TaK 4TO OOLIee UX YUCIIO
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ocTraercsi MNOCTOSIHHBIM. OpraHbl CHCTEMbl KpOBU (KOCTHBIM MO3I, CEJIE3€HKA, I1€YEHb,
auM@aTudeckue y3ibl) colepkKar OO0JbIIOE KOJIMYECTBO PELENTOPOB, Pa3/ipakeHHe KOTOPBIX
BBI3BIBACT PA3IMYHbIC (PU3HONIOTHYECKHE peakuuu. Takum oOpa3oM, UMEETCs JIBYCTOPOHHSS
CBSI3b OTUX OPraHOB C HEPBHOM CUCTEMOW: OHM IIOJY4YarOT CUTHAJBI U3 LICHTPAJILHON HEPBHOU
CUCTEMBI (KOTOpBIE PETYJIHUPYIOT MX COCTOSHUE) M B CBOK OUYEpENb SBIAIOTCS HNCTOYHUKOM
peduekcoB,  M3MEHSAIOIUMX  COCTOSHHE HUX CaMUX M OpraHu3Ma B  II€JIOM.

Perymsauus sputponossa. [Ipu KUCIOpOIHOM TOJIO0AAHNHN, BEI3BAHHOM JIFOOBIMU IPUYUHAMH,
YHCJIO DPUTPOLUTOB B KPOBH BO3pacTaeT. IIpu KucaopogHOM ronojaHuy, BEI3BAaHHOM IIOTEpEU
KPOBH, 3HAYUTEIbHBIM PA3PYLICHUEM J3PUTPOLUTOB B PE3YJIBTATE OTPABJICHHS HEKOTOPBIMH
AJ1JaMH, BJIBIXaHUEM Ta30BbIX CMECEW ¢ HU3KUM COJEP)KaHUEM KUCIOPOJa, MPOJOJIKUTEIbHBIM
npeOblBaHMEM Ha OOJNBIIMX BBICOTAX, B OpPraHU3ME BO3HUKAIOT CTUMYJIHPYIOLIHUE
KPOBETBOPEHHE BEIIECTBA — 3PUTPOIIOITUHBI, IMPEICTABISAIONIME COOOH INIMKONPOTEUIbI
HEOOJIBIIION MOJIEKYJISIPHOM Macchl. Perymsinus BbIpaOOTKH SPUTPOIOITHHOB, a 3HAYUT, H
KOJINYECTBA 3PUTPOLIUTOB B KPOBH OCYIIECTBIIETCS C IOMOIIBIO MEXAaHU3MOB OOPAaTHOMN CBS3H.
['unokcuss CTUMYJIMpPYET BbIPAOOTKY 3pUTPONO3TMHOB B MOYKaxX (BO3MOXKHO, MU B JAPYTUX
TKaHsAX). OHM, BO3/IEHCTBYSI HA KOCTHBIA MO3T, CTUMYJIMPYIOT 3pUTPOII033. Y BEIMUCHHUE YUCIa
SPUTPOLUTOB YJIy4IIAeT TPAHCIOPTUPOBKY KUCJIOPOJA U TEM CaMblM YMEHBIIAET COCTOSHHE
THIIOKCUH, YTO, B CBOIO OuY€pEeb, TOPMO3UT BBIPAOOTKY 3PHUTPOINO3TUHOB. B cTumymsimu
3pUTPOIIOd3a ONPEIEICHHYI0 pPOJIb WIpaeT HEpBHasg cuctema. IIpu pasgpakeHMH HEPBOB,
UAYLIIMX K KOCTHOMY MO3TY, YBEIMYNUBAETCS COAEPIKAHUE SPUTPOLUTOB B KPOBHU.

Perymsmus  selikonossa.  IIpoayknms JIGMKOLMTOB CTUMYJIUMPYETCS  JIEMKONOATHHAMM,
HOSBISIONIMMUCS TOCJIE€ OBICTPOrO yJAJIEHUs U3 KPOBH OOJBIIOTO0 KOJIMYECTBA JIEHKOIMTOB.
XuMuyeckasi mpupoja 1 MECTO 00pa30BaHus B OpraHu3Me JIEHKOIIO3THHOB elle He u3yueHbl. Ha
JIEKOII0A3 OKa3bIBAIOT CTUMYJIMPYIOLIEE BIMSAHUE HYKIEUHOBBIC KUCIIOTHI, IPOAYKTHI pacraja
TKaHEH, BOZHUKAIOIIME ITPU UX TOBPEKICHUN U BOCIIAJIEHUH, U HEKOTOPBIE TOPMOHBI. Tak, rmoa
JieficTBUeM TOpPMOHOB runodusa — aJApeHOKOPTUKOTPOITHOIO MOPMOHA M TOPMOHAa pocTa —
MOBBILIAETCS KOJIMYECTBO HEHUTPO(UIOB U YMEHBIIAETCS YHUCIO 303MHO(UIOB B KPOBH.
B crumymnsumum nelikomos3a OONBLIYIO pOJib  WIPAET HEpBHas cuctema. PazapaxeHue
CUMIIATHYECKUX HEPBOB BBI3BIBAECT YBEIMYEHUE HEUTPOPUIBHBIX JIEHKOIMTOB B KPOBH.
JnuTtensHoOe pa3ipakeHre OJTy>KJarollero HepBa BhI3BIBACT MepepacipeieieHne JIEHKOIMTOB B
KpPOBH: MX COJEp’KaHUE HapacTaeT B KPOBU ME3EHTEPHAIbHBIX COCYJ0B U YOBIBAET B KPOBU
nepupepuyecKiX COCY/JI0B; pazIpaXeHHe W SMOLMOHAIbHOE BO30YXJIEHHE YBEIMYUBAIOT
KOJIMYECTBO JIEMKOUWUTOB B KpoBHU. llocnme enpl yBennumBaeTcs cOAep)KaHHE JIEHKOLUTOB B
KPOBH, IMPKYJIUpPYIOIIEH B cocyaax. B 3TuX ycrnoBHsX, a Takke MpPHU MBIIIEUYHOW pabore H
00JIEBBIX pa3Ipa’KEHUAX B KPOBb MOCTYMAIOT JEHKOIMTHI, HAXOSAIIMECS B CEJIE3€HKE U CHHYCaX
KOCTHOT'O MO3ra.

Perynsuuss TpomOonuTOonos3a. YCTaHOBJIEHO TakkKe, YTO MPOAYKUHUS TPOMOOILMTOB
CTUMYJIUpYETCS TPOMOOIUTONOSTHHAMU. OHH TOSBISIOTCS B KPOBU MOCJIE KPOBOTEUEHHUS.
B pesynbrare ux IeHCTBUSA Yepe3 HECKOJIBKO 4acOB IIOCIIE 3HAYUTENBHON OCTPOU KPOBOIIOTEPH
YHCII0 KPOBSHBIX IJIACTUHOK MOXKET YBEIMUYUTHCA BJBOE. TPOMOOIIUTONOITHHBI OOHAPYKEHBI B
IJ1a3Me KPOBM 3J0POBBIX JIFOJIEH W NMPU OTCYTCTBMM KPOBOIOTEPH. XUMHUYECKas MPUPOJIA U
MecTO 00pa3oBaHMsi B OpraHu3Me TPOMOOIMTOIIOITUHOB €IIe He Uu3yudeHbl. 4.
HNiutrocTpaTuBHBIN MaTepHaJ:

- IPE3CHTALUA TEOPETUYECKOIO MaTepHraa;
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- IJTAKaThI 110 TEME 3aHATHS;

- pa3gaTo4yHbIi MaTepuan (TabauIbl, CXEMBbI, UJUTIOCTPAIUN).
5. JIutepaTtypa cmoTpure npuioxxenue Nel.

6. KonTpoJsibHbIe BONPOCchI (00paTHAasi CBSA3b)

1. Perynsiust sputpomnos3sa.

2. Perynsiius nerdkomnos3a.

3. Perynsimust TpOMOOITUTONOR3A.

Teopus NelO

1. Tema: Yactnas ¢pusuosorusa HHC. CnuHHOI MO3T, IPOI0JITOBATHII MO3T, MO3:KE4Y0K.
2. llesb: mMO3HAKOMUTH oOyuaromuxcs ¢ yactHou pusuonorueit [IHC.

3. Te3ucnl Teopum:

UYactHas ¢usnonorus neHTpanbHoi HepBHOU cuctembl (LIHC) - pazgen ¢usnonoruu, rue
paccMaTpUBaIOTCA OT/IEIbHBIE CTPYKTYPhI MO3Ta.

KoneuHo ke, MO3r paboTaeT Kak €JUHOE LIEJI0e, HO I JIyYlIero MOHUMAaHMs €ro padoThl
OPUXOJUTCS  paccMaTpuBaTh  MO-OTAENBHOCTH  pa3Hble  eroyactu. [lotomy
Ha3bIBACTCS: YacmHasi GU3NOIOTHSL.

CnuHHOM MO3r HaxOJUTCs B TOJOCTU TO3BOHOYHMKA. Y B3pOCIOro 4ejoBeKa JIMHA
CIIMHHOTO Mo3ra jjocturaet 45 cM, a Bec - 38 T u coctaBisieT 2% ot Beca Bcert [[HC. KonmyecTBo
CErMEHTOB B Pa3HBIX OT/eNaxX CIMHHOTO MO3ra pazlM4yHO: B IIEHHOM - 8, B rpyaHOM - 12, B
MOSICHUYHOM M KPECTIIOBOM - TI0 5 M B HIKHEM, KOMYMKOBOM - 1. Ha momepeuyHsix cpezax
CIIMHHOTO MO3Ta BUJIHO, YTO €ro nepudepuro 3aHUMaeT Oelloe BEeIIecTBO, a IIEHTPATbHYIO YacTh
- cepoe BeulecTBO. BaxkHylo pojib B pa3BUTHH IPEACTABICHUN O pedIeKTOPHON AesITeNbHOCTH
CIIMHHOTO MO3Ta CBITPald OTKPBITUA M 0000IIeHus aHriauiickoro ¢Qusmosnora, iaypeara
Hob6enesckoit npemun Yapnza lleppunrrona (1859-1952). O6bem dhyHKIMI, OCYIIECTBIEMBIX
CIOIUHHBIM MO3TOM, YPE3BBIYAHO BENUK. B HEM HaxoJsITCS IEHTPHl BCEX JIBHTATENbHBIX
pediiekcoB (3a UCKITIOYEHUEM MYCKYJIATyphl TOJIOBBI), BceX pedIeKCOB MOUYEIIOJIOBONH CUCTEMBI
U TpsSMON KHIIKH, pedrekcoB, 00ecleuynuBaloIUX TEPMOPETYISAIUI0, PEryIupYIOIINX
MeTaboIM3M TKaHEH, LEHTPbl OOJIBIIMHCTBA COCYIUCTBIX pe(dIeKcOoB, LEHTP COKpAIICHUS
muadparMel U Ap. B €CTECTBEHHBIX YCIOBUSX 3TH pediekchl BCEeTJa HUCIBITHIBAIOT BIUSHUE
BBICIINX OT/IEJIOB TOJOBHOTO MO3ra. [loMuMO pedieKTOpHOM IeATeTbHOCTH eIle OTHON BaKHOM
GbyHKIMEH COMHHOTO MO3ra SBISETCS MPOBEACHHUE UMITYIbcOB. OHO OCYIIECTBIAETCS OEIbIM
BEIIECTBOM, COCTOSIIIIUM U3 HEPBHBIX BOJIOKOH.

IIpoxoaroBaTelii MO3r SIBISETCS LEHTPOM CIOKHBIX U TMPOCTHIX PEQIIEKCOB, KOTOpPHIE
CBA3aHBl C OTBETAMM HA CHTHalbl, IIOCTYMAaOIIUME OT TPOMHUYHOTO, J00aBOYHOIO,
S3BIKOTJIOTOYHOTO, OJTYKIAI0IIero HepBOB. B Ipog0aroBaTOM MO3re HaXOUTCS JbIXaTeNbHBIH
LEHTP, COAEp KAl MHCIUPATOPHbIE (BIbIXaTENIbHbIE) U IKCHUPATOPHBIE (BbIAbIXaTEIbHbIE)
HEHUPOHBL.

Mo3:xeqok pacrosiaraeTcs Ha 3aJHei CTOpOHe CTBOJA, 033U MPOJI0JITOBATOIO U CPEAHETO
OTJIEJIOB MO3ra. Y B3pOCIIOTo YelloBEKa Bec MO3keuka cocTaBisgeT 150 r. B Mo3kedok nocrynaer
uH(popMaIMs OT BCEX IBUTATEIHHBIX CUCTEM: U3 OT/EIOB OOJBIIUX MOMYIIAPHIA, U3 CPETHETO
MO3ra, U3 CIUHHOTO Mo3ra. OCHOBHBIC (DYHKIIMU MO3KE€UKA COCTOSIT B PETYIISIIIUH MO3bI Teja,
MO/JICPKAHUU MBIIIEYHOTO TOHYCA, KOOPAWHAIIMUA MEIJICHHBIX MPOW3BOJIBHBIX JBHKCHHUH C
M030i Bcero Tena, 00eCreYeHU TOUHOCTH OBICTPBIX MPOU3BOJIBHBIX ABMKEHUH.

4. UniocTpaTUBHBIN MaTepuasI:
- PE3EHTAIUsl TEOPETUYECKOT0 MaTepHuaa;
- IIJTaKaThI IO TEME 3aHATUS;
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- pa3gaTo4YHbId MaTepuan (TabJIUIbI, CXEMBbI, HJUTFOCTPAIUN ).
5. JIutepaTtypa cmotpute npuiioxxenue Nel.

6. KoHTpoJ/ibHbIE BONPOCHI (00paTHasi CBSA3b)

1. ®dyHKkuuyU COUHHOTO MO3ra.

2. @YHKIMH NIPOJI0JITOBATOIO MO3Ta.

3. yHKIUHA MO3KEUKA.

Teopust Nell

1. Tema: ®u3no0yI0TUs CPEAHETO, IPOMEKYTOUHOTO MO3ra U OOJIBIIUX MOJIYIIAPUNA TOJIOBHOTO
Mo3ra. JieKkTpudeckue spieHus. I01.

2. leapb: MO3HAKOMUTH OOYYarOIUXCs ¢ (U3MOJIOTHENW CPEIHEro, MPOMEXYTOYHOTO MO3ra U
OOJIBIINX MOJTYLIAPUNA TOJTOBHOTO MO3Ta.

3. Te3ucsl TeOpuM:

Cpennuii Mo3r sBISeTCS IPOAOHKEHUEM CTBoJIa Mo3ra. Ha moBepxHocTH, 0OpalieHHON K
MO3K€UKY, UMEETCsl 4eThlpe Oyropka — 4derBepoxosmue. llepennue Oyrpel 4eTBEPOXOJIMHS
ABIIIOTCS TICPBUYHBIMU 3PUTEIbHBIMU ILeHTpamu. lIpu HMX ydacTUU OCYHIECTBISIOTCS
OpHUEHTAIMOHHBIE pe(IEeKCHl Ha CBETOBOE pasjpakeHue. Taxke HEWpOHBI NMEpeaHUX OyrpoB
pearupyroT Ha 0ObEKThI, KOTOPbIE OBICTPO MEpeBUTAOTCS B ToJie 3peHusi. OCHOBHas (pyHKIUS
BEPXHUX OYrpOB — YIIpPaBJICHWE HAIPABIICHUEM B3TJISa, IPUBEACHUE 3PUTEIHHON CUCTEMBI B
COCTOSTHUE TIOBBIIIEHHOW TOTOBHOCTU. 3aaHuE Oyrphl SBISAIOTCA MEPBHUYHON CIyXOBOM
obnacTeio. HeilpoHbl pearupyroT Ha CHIIbHBIE, pe3KHe 3BYKH. B cperHeM Mo3re pacmosiaratorcs
yepHasi CyOCTaHIIMsI U KPACHOE PO, KOTOPbHIE BBIMOITHSIIOT IBUTATeNIbHbIE (DYHKIIHU.

IIpomexyTouHBIH MO3r SBISETCS MNPOJOJDKEHUEM MO3TOBOIO CTBOJIA M B IIpOIECCE
OHTOTeHe3a (GOopMUpPYETCs M3 TMEepeIHEro MO3roBoro my3eips. OH COCTOMT M3 Talamyca,
TUTIOTAJIaMyCa, B COCTaB KOTOPOM BXOAMT 3Mudu3 (3Kkeae3a BHyTPpEeHHEH cekperuu). Ha ToHkoit
HOXXKKE KHHM3Y OT THUIIOTallamyca pacmoisaraercs runodus. ['mmoramamyc pacmosnaraercss B
OCHOBAHUU MO3Ta, UMEET MEePETHUMN, 3aAHUHN U cpeAHII 0TeIbl. OH SBISAETCS BBICIINM IIEHTPOM
BEreTaTUBHbIX  perymauuil. Ilepennue  sgzxpa  rumoramamyca — SIBISIOTCS — LUEHTPOM
MapacCUMIATHYECKUX BIMSHUMN, a 3aJHUE€ — cuMmnaTudeckux. CpenHssl 4acTh TUIOTajIamyca
SBJISIETCS TJIABHBIM HEWPOIHIOKPUHHBIM OpraHoM. HelpoHbI 3TOI 4aCTH BBIAEISIOT B KPOBB P
PEryJIsITOPOB, KOTOPbIE OKa3bIBAIOT BIUSHUE HAa NEPEIHIO A0 runodusa. 37ech Takxke
BBIJICTISIIOTCSL JIBa TOPMOHA: aHTUAMYPETUUECKUN (Ba30MPECCUH) M OKCUTOIWH, BBI3BIBAIOIIHIA
COKpaIIeHHE TIAIKONH MyCKYIaTyphl MaTKU. [ UMoTagamMyc Takke MOKET MPUHUMATh YJacTHE B
SBIICHUSX CHA U 0OJpCTBOBaHUsA. TalaMyc sIBIsIETCS LIGHTPOM aHaIKM3a BCEX BHUJIOB OIIYIEHUH,
KpoMe OOOHSTEIhHBIX. B HEM HaXOATCs IIEHTPHI aHATN3a 3pUTETIHLHON HHPOPMAIIHH, CITyXOBOMH
uH(popManuu, UHPOPMAIUH, MPUXOASIIEH OT PELENTOPOB MBIIII, KOXH, BBICIIUE ICHTPHI
0oneBoii yyBcTBUTENBHOCTU. IMEHHO 311ech hopMupyeTcst 601eBOe OLIyIIEHUE.

Kopa 6oabmmx moaymapuii npeacTaBiseT coOOi CIoi Ceporo BelIecTBa, TOKPHIBAIOITII
BeCh mepeaHuil Mo3T. [lomynraprs TOJIOBHOTO MO3Ta BBITIOJHSAIOT pasinyHbie GyHKIMH. JleBoe
MoJIylIapre OTBEUAET 3a PETYJISLNI0 YCTHOM peyun, MUChMa, JOTUYECKOT0 MBIIUICHHUS, a IPaBOe
y4acTBYeT B PAaCIlO3HABAaHWUU MY3bIKAJTBHBIX W 3PUTEIBHBIX 00pa3oB, (OPMBI U CTPYKTYpHI
MPEJAMETOB, B CO3HATEIbHOW OpUEHTAalMU B MpocTpaHcTBe. CyIIECTBYIOT TakKKe MOJOBBIE
paznuuusi B JACSATEIBHOCTA KOPBI TOJIOBHOTO MoO3ra. MyXYHHBI JIydllle pemaroT B yMe
MPOCTPAHCTBEHHBIE 3a/1a4M, JIeTYe BHIOMPAIOT MApIIPYT, a KEHITUHBI TOYHEE BBHIPAKAIOT CBOU
MBICJTU CJIOBaMH, ObICTpEE BOCIIPUHUMAIOT U3MEHEHHE OKPY Kalolel 00CTaHOBKH.

Mo3r COCTOUT U3 HEPBHBIX KJIETOK — HEHPOHOB, KOTOPBIE 001a/1al0T CIIOCOOHOCTBIO TIepeaBaTh
«T10 LIETIOYKe) AJIEKTPUUYECKUE UMITYJIbChl. Ha pa3nnyHble BHEIIHUE pa3ApakKUTEIu pearupyror
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pa3IMYHbBIC YYaCTKU MO3Ta — B MPeJesiaX dTHX YYaCTKOB HEUPOHBI MEPEar0T SAMHbIA UMITYJIbC.
Kpome Toro, npu onpeneneHHbIX YCIOBUAX UMITYJIbCHI MOTYT OCIA0SATh MM yCHINBATh JIPYT
apyra.

DNeKTpUYeCKue  WMIIYJIbCHl,  BO3ZHHUKAMONIME B MO3re,  CIOCOOCH  yJIOBUTH
anekrposnnedanorpad. OH COCTOUT W3 DIEKTPOJOB, MPUCOCTUHEHHBIX K KOMIIBIOTEPY.
DNeKTpOo/bl, 3aKpPEIUICHHbIE HAa TOJIOBE MAIlMECHTA, yJIaBIUBAIOT UMITYJIECH M MEPEAAIOT MX Ha
KOMITBIOTEP ISl pacupoBKU U oToOpakeHus. Ha Gymare UMITyJIbChl OTOOPaXKarOTCsS B BUJE
BOJIH. BOJIHBI OTIIMYAIOTCS IO XapaKTEPUCTUKAM (4acTOTEe M aMILUIUTYAE) U IeJIATCS Ha anbga-,
Oera-, IeJIbTa-, TETa- U MIO-BOJIHEI.

JjaekTpo3HnedasorpaMmMa IO3BOJISAET CHEHUAINCTY YBHICTh TNPU3HAKH  PA3IMYHBIX
HapymeHH paboThl TOJOBHOTO MO3Ta M OICHUTH MX Xapaktep. Hampumep, ¢ momomsio 33T
MOYKHO PacIOo3HaTh:

e DIWIENTHYECKYIO aKTUBHOCTH B PA3IMYHBIX JOJSIX MO3Ta;

e BO3MOJKHBIC TPUYMHBI TAHWYECKUX aTaK U MMOTEPh CO3HAHUS;

e B KaKHX JIOJISIX MO3Ta PacHoJararoTcs MaTOJIOTHYECKUE OYari;

e  KaK MEHSETCS JIEKTPUYECKasi aKTUBHOCTh MO3Ta Mepei IPUCTYIIaMHU.

4. UnarocTpaTUBHBIN MaTepuas:

- Ipe3eHTaIHsI TEOPETHYECKOTO MaTepHana;

- TUTAKATHI IO TEME 3aHATHS;

- pa3gaToyHbIil MaTepHa (TabIHUIIbI, CXEMbI, MILTFOCTPALIIH).
5. JlutepaTypa cmoTpute npuioxxenue Nel.

6. KoHTpoJIbHBIE BONPOCHI (0OpaTHasi CBA3b)

1. ®yHkumu cpegHero Mosra.

2. @yHKIUHU IPOMEKYTOYHOTO MO3Ta.

3. ®yHKIMH KOPBI OOJIBIINX MOTYIIAPUH.

4. DnexTpudecKue SBIEHUS, BOSHUKAIOIINE B MO3Te.

Teopus Nel?2
1. Tema: ®usuosiorus ’*eJjie3 BHyTpeHHEH CeKpeluu.
I'mnorajiamo-runogusapHas cucrema.

2. Heab: m03HAKOMUTH OOydaromuxcss ¢ QyHKUUSAMU Kelle3 BHYTPEHHEH CeKpeuuu u
0Ka3aTh POJib FMIOTATaMO-TUIIO(HU3aPHON CUCTEMBI B PETYJISALUU JIeSTEIbHOCTH OpraHu3Ma.
3. Te3ucsl Teopuu:

dakTopaMu HEHPOIYMOPAJIbHOW PEryJsIUN IPOLECCOB KU3HEAEATEIbHOCTU SIBIISIOTCS
XUMHYECKHE MEIUaTOphl CHHANTHUYECKOTO BO30OYXKIACHHS M TOPMOMKEHHUS, U OHOJIOTUYECKU
aKTUBHBIC BEILECTBA, COJIEpKAIMECs B KPOBH, JTUM(E U TKaHEBOW XHUJIKOCTU. JKene3ucrole
CEKPETOpHbIE KJIETKU, BbIIEISAIONINE OHWOJIOIMYECKH aKTUBHBbIE NMPOAYKTHI BO BHYTPEHHIOIO
Cpelly OpraHu3Ma, OoJy4YMIN Ha3BaHUE SHAOKPUHHBIX.
[lenTpanbHble W nepudepudeckue MEXaHM3Mbl PEryJIsUUU  SHIOKPUHHBIX  (QYHKIIHH.
IToctynuieHne TOpPMOHOB B KPOBb PETYJIUPYETCS HEPBHBIMU U T'yMOPAJIbHBIMU MEXaHU3MaMH.
Benyniyro poibp B LIEHTpPaJIbHBIX MEXaHU3MaX PEryJSLHUM ACSITEIBHOCTH JKEe3 BHYTPEHHEU
CEKpPEeLMU UTpaeT TUnoTagaMo-TunodusapHas cucTema.

T'unomanamyc — BbIAEISIET IYCKOBBIE TOPMOHBI, KOTOPBIE PETYIUPYIOT AEATEIBHOCTD
runodusa (runoranamo-runoduszapHas BOpPOTHAs CHCTEMa), W JBa JIPYyrUX TOPMOHA,
OKCHUTOIMH U aHTUIANYPETUYECKUN TOPMOH.
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I'unogu3z — BHIIOIHAET MHOXECTBO Ba)XXKHBIX JHJIOKPUHHBIX (YHKIHUH, TJIaBHBIM
00pa3oM BBIJICICHUE «TPOIMHBIX» TOPMOHOB, KOTOpPbIE PEryJIUPYIOT paboTy HEKOTOPBIX
JIPYTUX HIOKPUHHBIX XKeJIe3.

[upkynupyromue rOpMOHBI MOTYT H3MEHSTh TPOMHYIO (YHKIMIO TUnodu3a B OTHOUICHUH
JAHHOM JKeJe3bl M0 MEXaHM3MY OTpPHUIATEIbHOH 00paTHOW cBs3u. HemocTaTok 3CTPOreHOB,
[IIIOKOKOPTUKOUIOB U THUPOKCHUHA CTHUMYJIHPYET MPOIYKIUIO TPOIMHBIX TOPMOHOB rumodusa.
[Tpu n30BITKE COOTBETCTBYIOIIETO FOPMOHA B KPOBH CEKPEIHs TPOITHOTO TOPMOHA THUIO(u3a
yraeraetcs. OTpunarenbHble 00paTHbIE CBSI3U CYIIECTBYIOT TaKXKe MEXIy aeHOTHIO(U30M U
TUIOTaTaMUYECKUMU KJIETKaMHU, BbIpa0aThIBAIOIIMMU  aJCHOTUIIO(U30TPOIIHBIE TOPMOHBI.
OnuH U3 MEXaHU3MOB PETYISIIIUK COACPKAHKS TOPMOHOB B KPOBH — ayToperyisanus. B stom
cllydae CTUMYJIALMS WM YTHETEHUE CEKpPEeLMH TOpMOHa OIpeNesseTcsl KOHILIEHTpaluen
BEIIECTBA B KPOBHU, YPOBEHb KOTOPOT'O PETYIUPYET 3TOT TOPMOH.

4. UniarocTpanMOHHBIN MaTepHual:

- Ipe3eHTAaIls] TEOPETUYECKOTO MaTepHaa;

- IIJTaKaThl [I0 TEME 3aHATUS;

- TaOJIULIBI, CXEMBI.

5. JIuteparypa: cmoTpure npuiioxenue Nel.

6. KonTpoJsibHbIE BONIPOCHI (00paTHAsi CBA3b)

1.YTo Takoe 3HIOKpUHHAS cucTeMa?

2. Kakue xene3bl BHYyTPEHHEN CEKPELUH Bbl MOXKETE Ha3BaTh?

3. KakoBa cTpykTypHast u QyHKIHOHAJIbHAs CBSI3b TUMOTAJaMyca U Tunoduza’?

Teopus Nel3

1. Tema: ®usuoj0orus *eje3 BHyTPEHHEH CeKpPelnu.

2. eab: NO3HAKOMUTH 00yYarOIIMXCs ¢ (PYHKIMSAMU Kejle3 BHYTPEHHEH CEeKpelny U 1oKa3aThb
pOJIb IIWTOBUAHOM, OKOJIOIIMTOBUIHOW, BWJIOYKOBOM, IIOPKEIYJOYHOM, IOJIOBBIX JKEJE3,
HA/AMOYEUYHUKOB B PETYJIALNHU ACSITEIbHOCTH OpraHu3Ma.

3. Te3ucsl Teopum:

IuToBuaHass Kejie3a — DHJIOKPUHHAs JKele3a Yy TO3BOHOYHBIX M YEJIOBEKa,
BbIpaOaThIBalOlasi TOPMOHBI, YYacTBYIOIIME B PETYJSAIMM OOMEHa BELIECTB, — THPOKCHH,
TPUMOATUPOHUH, KAJbLUTOHUH. OTH TOPMOHBI COJEpXaT HOJ, MO3TOMY 3TOT 3JIEMEHT
HEOOXOIUM Il HOPMaJIbHOIO (YHKIMOHMPOBAHUS JKele3bl. Y B3pOCIOro 4YeloBeKa
IIUTOBU/IHAS JKeJe3a pacIoyiokeHa B MepeaHell 00acTy 11er, BIepeay TOpTaHu U B BEpXHEH
yacT Tpaxed. OHU MOBBIIAIOT WHTEHCHBHOCTh OOMEHA BEIIECTB, YPOBEHb MOTPEOJICHHS
KHCJIOpOJla OpraHaMM U TKaHAMH. B Hacrosiiiee Bpemsi U3BECTHO, YTO IIMTOBHJHAS XKelle3a
COCTOMT M3 JABYX JOJIEH, COCOUHEHHBIX Y3KUM IEpEeHIeMKoM. DJTO camasl KpylHas >Kele3a
BHYTpPEHHEH cekpennu. Y B3pocioro yeioBeka e¢ Macca cocraisieT 25—60 r.

IMapamuToBuaAHbIe XKeje3bl. BoipabaThIBalOT MapaTUPEOUTHBIN TOPMOH, PETyIUPYIOMINUN
YpOBEHb KaJlbllUsl B OpraHu3Me, KOTOPBI HEOOXOAUM JIIsi HOPMAIBHOTO (hYHKIMOHUPOBAHUS
JIBUTaTEJILHOTO aIapaTa U HEPBHON CUCTEMBI.

Tumyc (BuJIOYKOBasi Kejie3a). OTOT OpraH 3aHUMAET LEHTPAJIbHOE MECTO B MMMYHHOU
CUCTEME YEJIOBEKA, HEAapOM CIIOBO «THUMYC» IE€PEBOJUTCS C JIPEBHETPEUYECKOrO Kak
(CKW3HEeHHasg cuja». Tumyc mnpoayuupyer T- numbonuTsl - HMMYyHHBIE KIIETKH,
o0ecreynBaroIye MPOTUBOBUPYCHYIO M TPOTHUBOOITYXOJIEBYIO 3aIIUTY Opranu3Ma. Beinenser B
KpPOBb pSAJl TOPMOHOB: THUMaJuH, TUMO3UH, W®OP-1, TUMOMOATHH, OTBEYAIOIIMX 3a
(YHKIMOHATIBHYIO aKTUBHOCTh UMMYHHOM CUCTEMBI.
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Haanoyeunuku. BoipabaTeiBatloT Tak Ha3bIBaeMBbIi TOPMOH cTpecca - aJpeHaluH,

Y4acTBYIOIIMI B OTBETHOM pEaklUMM OPraHM3Ma Ha BHEIIHHME CTPECcCOBble cuTyanuu. Ilpu
BEIOpOCE OOJIBIIIOr0 KOJUYECTBA aapEeHAINHA B KPOBb yYallaeTCs JbIXaHUE, YBEITUYHBACTCS
CEPJICUHBII PUTM, CYKAKOTCSA COCYJIbl, PACUIUPSIIOTCS 3PAUKH.

IMomxenynounas xkeye3a. SBisieTcs TTaBHBIM UCTOYHUKOM (DEPMEHTOB JIJIsl TIEpEBAPUBAHUS
JKUPOB, OCJIIKOB M YIJIeBOJOB. BbipabaTbiBaeT TOPMOHBI MHCYJWH, HMOHMKAIOUIMM YpPOBEHb
[JIFOKO3bI B KPOBHU, U TJIFOKaroH — HA00OPOT, MOBBIIIAOIIHIA.

IHosnoBbie xese3bl. Y JKEHIIMH — SIMYHUKH, Y MYXYUH - CEMEHHUKHU. ['OpMOHBI,
BBIpa0aTHIBAEMBIC STUMHU JKEJIE3aMH, OTBEYAIOT 32 PEIPOTYKTUBHYIO (DYHKIIHIO.

4. UnaocTpaliMOHHBINA MaTepUaJ:

- PE3CHTAIUS TEOPETUUYECKOTO MaTepHaa;

- IUTAKaThl [10 TEME 3aHATHUS;

- TAOJIUIIBI, CXEMEL.

5. JIutepaTtypa: cmotpute npuioxenue Nel.

6. KonTpoJsbHbIe BONPOchI (00paTHast CBA3b)

1. "'OopMOHBI LIUTOBUIHOM, OKOJOIIUTOBUIHOM JKETE3.
2. 'opMOHBI BUIIOYKOBOH 7KeJI€3bI, HAIIOYEUHUKOB.
3. 'opMOHBI OKETYJOUYHOMN U MOJIOBBIX KEJE3.

Teopusi Nel14

1. Tema: Anaau3aTopbl. 3puUTebHBIH H CJIYX0BOil aHaau3aTopbl. BecTuOy.sipHble,
BKYCOBBbIC U 000HSAITeJIbHbIC AHAJIU3ATOPHI.

2. Heab: wu3yyuTh CTPYKTYpHbIE W (PYHKIIMOHAIBbHBIE OCOOCHHOCTH 3PUTEIBHOTO W
OOOHATENBHOTO aHANU3aTOpa. M3Y4YUThb CTPYKTypHblE M (YHKIHMOHAIbHbIE OCOOEHHOCTH
CIIyXOBOT'0, BECTHOYJIIPHOTO, BKYCOBOT'O aHaJIN3aTOPOB.

3. Te3ucsl Teopum:

Baowcnetiwasn ungpopmayus nocmynaem uz enewinell cpeobvl uepes 3pUTEIbHbII
anaiau3artop. llepudepudeckuil OTAEN 3PUTENBHOTO aHAIW3aTOpa OCOOEHHO cioxeH. OH
npeJcTaBieH TNa3HbIM s010koM. [locienHee sABiseTCS CUCTEMOM, MPETOMIISIONIEH CBETOBBIE
ayuu. K mpenomiromuyM cpeam OTHOCATCS POTOBHLA, KUIKOCTh MEPEIHEN KaMephl IJiasa,
XpYCTaquK M CTEKJIOBHIHOE Teno. Pamyxknas oOosiouka, kak awmadparma B QoToarrmapare,
perylupyer TIOTOK CBeTa. 3aJOKEHHbIE B HEH LUPKYJIAPHBIE MBIIIBI, IOJY4YaroT
NapacuMIIaTUYECKYI0 WHHEPBAIUIO, paJualbHble - cUMIIaTh4yecKyto. [Ipu moBbIIeHnn TOHyca
[IapacUMIIaTUYECKOrO OT/E€Jda HEPBHOM CHUCTEMBI BEIMYMHA 3padyka YMEHBIIAETCS, IpHU
MOBBIIICHUH TOHYCa CHUMIATHYECKOrO OTJela - yBEJIMYUBAETCS. XPYCTaIUK HMeeT (Gopmy
JIBOSKOBBIMYKJIONW JHMH3bI. OCHOBHas (QYHKIMA XpycTalMKa COCTOMT B TPEIOMICHUU
OPOXOJAIIMX uepe3 Hero Jyded cBeta U (OKYyCHPOBKE H300pakeHHs Ha CeTYaTKe.
[Ipenomnsromas cuia XpycTajlluka HEMOCTOsHHA, M Onarojapss TOMY, YTO OH MOJXET
NpUHUMATH OoJiee BBHIMYKIYI0 (hopMy, konebnercs oT 19 no 33 auontpuil. Usmenenue Gpopmsl
XpycTanuka (aKKOMOJALus) JOCTHTaeTcs MpU COKPALleHMHM WM paccialOleHuu LUIMapHON
MBILIIBI, KOTOpasi MPUKPEIJISeTCsl K Kalcyle XpycTaluKa MOCPEICTBOM IUHHOBBIX CBSI30K.
[Ipeamnonaraercs, YTO MEXaHU3M aKKOMOJIAIIUHN 00€CIIEUNBACTCS MTOAKOPKOBBIMU M KOPKOBBIMHU
3pUTENBHBIMU LIEHTpaMH. DT 00pa30BaHUs PEryIHPYIOT TOHYC HWIMApHOU MbIILEL. B cBsi3u C
TEM, YTO XPYCTAJIUK HE SBIIAETCS WICAIBHON JIMH30M, JyYd CBETa, MPOXOASIIUE YEpe3 €ro
nepupepuyecKyro 4acTb, MPETOMIISIIOTCS CUIIBHEE, B PE3yJIbTaTe YEro BO3HUKAET UCKaXKEHHE
u300paxkeHust — cepudeckas abepparusi. CBeT pa3Iu4HON JUIMHBI BOJIH TAKXKE MPETOMIISETCS
XpYyCTaIMKOM HEOAMHAKOBO, M BO3HUKAET XpoMmaTudeckas adeppauus. ACTUIMaTH3M — 3TO
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nedeKT CBETONMPETOMIISIIONINX Cpell TJia3a, CBS3aHHBIA C HEOJUHAKOBOW KpPUBH3HOW WX
NPEJIOMIISIIOIINX MOBEpXHOCTEM. Tpu MepBbIX HEWpOHA 3PUTENBbHBIX IIyTEH 3aJ0KEHbI B
CeTYaTKe: KJIETKU C OKOHYAHHMEM B BUJE MAJIOYEK M KOJOOYEK, KOTOPHIE MEPENAIOT UMITYJIbCHI
OMMOJSAPHBIM KJIETKaM, a T€ — TaHIJIMO3HBIM KJIeTKaM. AKCOHBI TaHIJIMO3HBIX KJIETOK
COCTaBJISIOT 3pUTEIIbHBIN HEPB. B 00actu Typenkoro ceyia mpoucxoauT YaCTUYHBIN EPEKPECT
3pUTENILHOTO HEPBA, U POPMUPYIOTCS 1BA 3pUTENbHBIX TpakTa. Kaxkapiii HeceT B cebe BOJIOKHA
npaBoro M JieBoro riasa. OHM 3aKaHUMBAIOTCA B IIOJKOPKOBBIX LEHTPax: JaTepajibHbIX
KOJICHUYATBIX TeJIaX, BEpXHUX Oyrpax 4eTBEpOXOJIMHUS U MOJYIIKE 3puTeiabHoro Oyrpa. OTcrona
BOJIOKHA OTIIPABJISIIOTCS B 3aThIJIOYHYIO 00JIaCTh KOPBI.

CiyxoBOM aHAJIM3aTOP NPEIHA3HAYEH MJisi BOCHPUATUS IMEPUOJMYECKHX CTYLIEHUW U
Pa3psLKEHUI BO3YIIHON WIIM IPYTOM Cpeibl, KOTOPBIE CO3AAI0TCS HCTOYHUKOM Kojiebanuii. Jlo
TOT0, KaK JIOCTUTHYTh PELENITOPOB, PEarupyroluX Ha 3TU KOJIeOaHHsI, BOJIHBI IOJDKHBI PONTH
HENBIA PAJ CIIeMUATU3UPOBAHHBIX TNepUPEpUIecKuX MPHOOPOB, HA3BIBAEMBIX HApPYKHBIM H
CpPEeIHUM YXOM. HapyoicHoe yxo COCTOUT U3 YLIIHOW paKOBHHBI, HAPYKHOT'O CIIyXOBOI'O IIPOX0/1a,
KOTOpPBIN IeperopaxuBaeTcsi 6apabaHHON NEPENOHKOM OT cpeaHero yxa. Hapy kHblil ciiyXxoBoii
MIPOXOJ] UTPAET POJIb PE30HATOPA, UMEIOIIEro COOCTBEHHYIO YacTOTy Kojebanui, paBayto 3000
['m. Ecoim Ha yxo JEHCTBYIOT 3BYKOBBIE KOJIEOAHHS, OJIM3KHE 110 CBOMM YaCTOTHBIM
XapaKTepUCTHKaM K COOCTBEHHOW PE30HATOPHON YacTOTe HAPYKHOTO yXa, TO JaBleHHE Ha
OapabaHHYIO0 TEPETIOHKY yCHIMBaeTcs. biaromapst snmacTudHOCTH OapaOaHHOW IMEepPETOHKH
MIPOUCXOIUT ralieHrue YBEITUUYEHHOTO IaBIeHHs, KOTopoe y 0apabaHHOI MepenoHKH BO3pacTaeT
Bcero Ha 10 nb, 1o cpaBHEHHIO C JaBJIEHHEM Y BX0/1a B CIIyXOBOM ITpoxo/1. B ciryxoBom mpoxojie
U BOMM3KM OapabaHHOW MEPENOHKH TeMIepaTypa M BIAKHOCTh OCTAIOTCS MOCTOSHHBIMU,
HE3aBHCUMO OT HM3MEHEHMM JTHX TIOKa3aTeJiel B OKpYXKalomed cpene, 4To OCOOEHHO
HEOOXOIMMO JUIsl COXpaHEHMs YHpPYTUX CBOWCTB OapaOaHHON mepenoHku. bapabannas
nepenonka — 3TO MaJIONoJAaTiIuBasl U ciabopacTsbkumas MeMOpana. [lpu geiictBumM Ha yxo
3BYKOB HH3KOH 4acTOTHI, pa3Max KoleOaHuii caMoii epenoHKH HaXOAuTCs B Tpeaenax ot 10 2
10 10 ° cm. Ecm 4acToTa BOCTIPHHMMAEMBIX 3BYKOBBIX CHUTHAJIOB COBIAAeT C YaCTOTOH ee
COOCTBEHHBIX KoJeOaHUH, pa3maxu KonebaHui OapaGaHHON MEpPEernoHKHM MOTYT OBbITh
3HAYUTENbHBIMUA. OJHAKO A3TO sBJIEHHE, OJlarojaps MPOYHOMY COEIUHEHHIO OapabaHHOM
NEPEeNOHKU C CHCTEMOH CIIyXOBBIX KOCTOYEK, MIPAIOLIMX POJIb TacuUTellss €€ COOCTBEHHBIX
Kosie0aHuM, CBOJUTCS 10 MUHUMYyMa.

Cpeonee yxo COAECPKUT LIETIb COEAUHEHHBIX MEKIY cO00I KOCTOUEK: MOJIOTOYKA, HAKOBAJIBHU U
cTpeMeuka. 6apabaHHYIO MOJIOCTh. DTO OCOOCHHO BaXKHO IIPU PE3KOM Mepenajie AaBieHus (mpu
MOIbEME HJTU CITyCKE Ha CaMoJIeTe, B CKOPOCTHOM JU(Te).

Buympennee yxo coeAMHEHO CO CPEAHUM C IIOMOILBIO OBAIBHOTO OKHA, B KOTOPOM HETIOABH)XKHO
YKpEIUIeHa IOJHOXHAas IJJaCTUHKA CTpeMeuka. BHyTpeHHee yXo COAEp>KMT pPELENTOPHBIN
anmapar JBYX aHaJM3aTOpOB: BeCTUOYINspHOro (TpeaBepue M MONYKPY>KHbIE KaHajbl) U
CIIyXOBOT'O, K KOTOPOMY OTHOCHUTCS YJIUTKA C KOPTUEBBIM OPTraHOB.

Peyenmopuvl 000HATEJIBLHOT0 aHATTU3aTOPA 3aJI0’KEHBI B CIIM3UCTON HOCA B 00JIACTH BEpXHEH
HOCOBOM pakoBHHbl. OHHM  TpEACTaBIAIOT COOO YyBCTBHUTEIBbHBIE BOJOCKOBBIE KIIETKHU,
parojararommecss Cpeau OMOPHBIX KJIETOKO BKIIOYEHHBIX B 3nuTenui. HepBHBIE BOJOKHA,
OTXOJISIIME OT YYBCTBUTEIbHBIX KJIETOK COCTABIIAIOT OOOHATEIbHbIE HEPBBI 3aKAHYMBAIOIIUECS
00OHSATENIbHBIMU JTyKOBULIAaMU. [locrieHe UMEIOT OUEHDb CII0KHOE CTPOEHUE — CKIIAbIBAIOTCS
U3 IIECTH CJOEB CIEUUAIM3UPOBAHHBIX HEHMPOHOB, B KOTOPBIX IPOUCXOAMUT IEPBUYHAS
nepepaboTka nHGOpManuHu. AKCOHBI 3TUX KJIETOK HAMNpaBiSIOTCA B MOJKOPKOBBIE LIEHTPHIO
HEHPOHBI KOTOPBIX JAIOT AKCOHBIO MOCTYIAIOUIME B KOPKOBBIE LIEHTPHI — B OOJACTH YHKYC
TUTITTOKaMITa (TTPEATION0KHUTENIBHO).
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Paznuunbple HEWpOHBI BKYCOBBIX JYKOBHUI[, KaK IIOKa3ajld 3JIEKTPO(U3MOIOTHYECKHE
HCCJIEIOBAHMSI, 0-Pa3HOMY PEarupyroT Ha Maxy4yue BElIecTBa pa3HOro BUja (B OMpeesieHHOM
Mepe crienanu3upoBanbl). Knaccnukanuio 3amaxoB He CUMTAIOT ucueprbiBaromeii. Mmeer
XO0KJICHUE TMOpa3/IeJICHHE 3allax0B Ha I[IBETOYHBIN, KUCJbIA, FOPEIIblid, THUIOCTHBIN. Kaxxbii
U3 HUX HMMEET OTrPOMHOE YHCIO Pa3HOOOpa3HBIX OTTEHKOB, BOCHPUHUMAEMBIX HE TOJBKO
00OHSATENIbHBIMU OKOHYAHUSIMU, HO TaKK€ BKYCOBBIMHU, TAKTUIILHBIMU U APYTUMU PELICITOPAMH.
MuHuManbHble KOJMYECTBA IAXy4ero BEILIECTBA, BbI3BIBAIOLIME OLIYLICHHE 3alaxa,
HA3bIBAIOTCS TOPOTOBBIMU. X MOXKHO ONpeAeTUTh C MOMOIIBI0 TPrOopa — ob(paKkToMeTpa.

4. UniarocTpanMOHHBIN MaTepHaJl:

- IPE3EHTAaIUs TEOPETUYECKOTO MaTepHuaa;

- IIJIaKaThl [I0 TEME 3aHATUS;

- TaOJIULIBI, CXEMBI.

5. JIuteparypa: cMmoTpure npuiioxenue Nel.

. KonTposbHble Bonpockl (00paTHast CBSI3b)

. K xakoil cucreme oprannsma OTHOCATCS 3pUTENIbHBIN U 00OHATENbHBIN aHaTU3aTOPhI?
. Kakue QpyHKIMM BBITOTHSAET 3pUTEIbHBINA aHAIHU3ATOD?

. Kakue ¢pyHkumm BeimonHseT 000HITEIbHBIN aHaIn3aTop?

. Kakue QyHKIMM BHIIOTHSET CIyXOBOM aHAIU3aTOP?

. Kakue ¢pyHkumm BeimmonHseT BecTHOYISAPHBIN aHAIN3aTOop?
. Kakue QyHKimu BoIOTHSAET BKYCOBOM aHaAnu3aTrop?

NN AW — O

Teopus Nel5

1. Tema: Koxka. ®yHKIMH KOXKH.

2. Heab: U3y4UTh CTPYKTYPY U QYHKIIMH KOXKH.

3. Te3ucsl TeOpum:
Koxa — HapyXHbII IOKPOB TeJa YETIOBEKA.

Koska cocTOuT 13 3muepMuca, AepMbI U MMOIKOKHO-)KUPOBOH KIIeTYaTKu (THITOIECPMBI).
DYyHKIUH KOKU:

1. 3ammrtHas (OT MeXaHMYECKMX MOBPEXJIEHHWH, OT MOTepH BOAbl, OT Y® mydeH,
OT MATOTreHHBbIX (BBI3BIBAIOIINX 3a00JI€BaHNS ) MUKPOOPTAHU3MOB).

BeienurenbHas (C MOTOM BBIIEISAIOTCS MPOAYKTHI a30TUCTOr0 0OMeHa, M30bITOK COJIeH ).
Tepmoperynsauus (moaaepkaHue NOCTOSTHHOW TeMIepaTyphl Teja).

PenenrtopHas (kokHasi 49yBCTBUTEIBHOCTB).

["a3000MeH (TIOTITONIAET KUCIOPO/, BBIACIISAET YIJICKUCIIBIN Ta3).

Ob6pa3zoBanue BuTamMuHa D.

INUAEPMHC — BEPXHUI HAPYKHBIA CIIOM KOKH MIIEKOITUTAIOIINX, B TOM YHCJIE YEJIOBEKA.
KepatnHOoUuTEI — OCHOBHBIE KJIETKH KOYKHOT'O SMUJAEPMHUCA. Copnepxar
0eNoK KepaTHH, KOTOPBIM CO37]aeT BHEIIHWN BOJOYMOPHBIA CJIOH KOXH M COBMECTHO
C KOJUIar€HOM U 3JIaCTUHOM (O€JIKH KOXKH) IPUAAET KOXKE YIPYrocTh U MPOYHOCTh. Y CHIIEHHOE
MEXaHUYECKOE BO3/EHCTBHUE 3aCTaBIIIET KJIETKU OOpa3OBbIBaTh KEPaTHH B IEJIAX 3alUTHl B
OOJNBIINX KOJWYECTBAX, B PE3yJbTaTe YEro BO3HMKAIOT KOXKHBIE HAPOCTBI, WM MO30JIH.
OporoseBire KJIETKH 3MUAEPMUACA HETPEPBIBHO OTIIETYIIMBAIOTCS U 3aMELIAI0TCS.

B Teuenme mporecca snuUTENHANBHOM JUPPEPEHIMPOBKH KIETKH SHUAEPMHUCA KOXKHU
IIOCTENIEHHO YBEJIMYMBAKOTCA B pa3Mepax, YIUIOHNIAKOTCS M OpOrOBeBarT. B KieTrkax uaer
HAKOIUIEHNE KepaTorMajliHa — MPE/IIeCTBEHHUKAa KepaTMHA. B KOHIlE KOHLOB sapa H
LUTOIUIA3MAaTUYECKUE  OPraHOMJbl  MCU€3al0T, OOMEH BELIeCTB  IpeKpamaercd, Hu

ook wn
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HACTYIIAET aronTo3 (€CTeCTBEHHAs THOEIb) KISTKH, KOT/Ia OHA MOJIHOCThIO KEPATUHUZHPYETCS
(oporoBeBaet) U MpeBpaIlaeTcsi B KOPHEOIHT.
KopHeouTsl — 0co0ble MECTHYTOJIbHBIC TUIOCKUE YEUTYWKH, (POPMHUPYIOIIHE POrOBOM CIIOH
KOXKHOTO  TOKpoBa  («coToBoe  cTpoeHHe»). Oraensdmoomuecs OT  POrOBOTO  CJOA
MUKPOCKOIUYECKNE KOPHEOLIUTHI COBEPILIEHHO HE3AMETHBI ISl YEJIOBEUECKUX IJ1a3.
OYHKIHS KOPHEOLIUTOB — 00Pa30BaHUE 3aIIUTHOIO POTOBOM HAPY>KHOT'O CIIOSI KOXKU.
Takum 06pa3om, B AMUAEPMHUCE TOCTOSIHHO MPOUCXOAT 4 mporecca:
1. JleneHue KIETOK B TIIyOOKOM CJIO€.
2. BeiTanknBaHue KJIETOK 110 HAITPABJICHHUIO K IIOBEPXHOCTH.
3. [IpeBparieHue KJIeTOK B POroOBO€ BEIIECTBO.
4. CaymuyBaHie pOroBOTIO BEIIECTBA C TOBEPXHOCTH.

JlepMa — cOOCTBEHHO KOXa, MPEJCTABISIET COOON COCAMHUTEIbHYIO TKaHb U COCTOUT U3 2
CJIOEB: COCOYKOBOI0 U CETYATOrO.
CocoukoBblii cioil. Haxogutces mon 6a3anbHoit MemOpaHoit snunepmuca. O6pa3oBaH peIXIOn
BOJIOKHUCTOM COEIMHUTEIIbHON TKaHbIO, BIAIOLICHCA B SMUACPMUC B BHJE COCOYKOB. B
MEXKJIETOYHOM BELIECTBE OECMOPSAIOUHO PACIONAraloTCs KOJUIAr€HOBBIE U DJIACTUYECKHE
BOJIOKHA. MMOUUTHI (MBIIIEUYHbIE KJIETKH) COCOYKOBOTO CJIOSL CBSI3aHBI C BOJIOCSHBIMU
bomMKynaMd MM HEMOCPEACTBEHHO C Koked (00pa3oBaHUE «TYCHHOU  KOXKK»).
DyHKINHU:

e MHTaHUE dHJEPMHCA (MHOTO KPOBEHOCHBIX COCYIOB);

e TEPMOPETYIAINA (COKpALIEHUE ITaIKUX MBIIIEYHBIX BOJJOKOH YMEHBIIIAET TPUTOK KPOBU

K KOX€, U TIOHIKAETCs OTAaua Terma);

e OMpenensieT HHANBUAYATbHBIN KOXKHBIM PUCYHOK.
Cetuatbiii cJioii. OOpa3oBaH TMJIOTHOM BOJOKHUCTOH HEOPOPMIIEHHOW COEAMHUTEIHHOU
TKaHbl0. [Iydku KOJUTareHOBBIX BOJIOKOH (DOPMHUPYIOT CETh, CTPOCHHE KOTOPOW 3aBHCHT OT
GYHKIIMOHATBHOW Harpy3ku Ha Koxy. CeTuaThlii CIOW CHJIBHO Pa3BUT B ydacTKax KOXH,
WCIIBITHIBAIONIUX TIOCTOSSHHOE JIABJICHHE, W MEHEE pa3BUT B TEX YydYacTKaxX, TJe KOXa
MOABEPraeTcs 3HAYUTEIbHOMY PACTSHKEHHIO. [IyuKu KOJIJTareHOBBIX BOJIOKOH U3 CETYATOrO CIIO0SI
MPOAOJKAIOTCA B MOJKOKHYIO )KUPOBYIO KJIETUaTKy. B ceTyaTom cioe 3ajeraroT KOpHU BOJIOC,
MIOTOBBIE U CAJIbHBIE JKEJIE3bI.
DyHKINHU:

e 00YCJIOBIMBAET MPOYHOCTH KOXKU;

e CaJbHas M MOTOBAs CEKPELHS;

*  POCT BOJIOC.

IMoako:kHO-KMPOBasi KJIeTYaTKa (rumoaepma)
Coctoutr u3 Oenod KUPOBOM TKAHM M PHIXJIOW BOJOKHHCTON COEIUHHUTENHHOM TKaHH.
Pacnipenenenue v TONIMIMHA THNOIEPMBI 3aBUCUT OT HACIEICTBEHHOCTH, MOJIOBBIX TOPMOHOB U
YCJIOBHH KM3HU YeJIOBEKa.
OCHOBY THUIIOJIEPMBI COCTABIISIIOT JKUPOBBIE KICTKH — A[AUTIOIUTHI.
DyHKIHUS aIUTIOUTOB: XpaHEHHE )KUPOBOTO 3ariaca.
DyHKINH:

e HAKOIUICHUE U XPAaHEHUE NMUTATEIbHBIX BEILIECTB;

e DHEPreTUYECKUH 3amac;

e  3amac BOJpI;

e COJIEPKUT )KUPOPACTBOPUMBIE BUTAMUHBI;

e YYacTBYET B CHHTE3€ JKEHCKHUX MOJOBBIX TOPMOHOB;

e TEPMOpETyYJISALNS;
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e MEXaHHMYECKas 3alluTa.
IIpou3BoaHbIe SIUAEPMHCA

CaubHble Kejie3bl — DK30KpPUHHBIE MHOTOKJIETOYHBIE JKEJE3bl, CBSI3aHHBIE C BOJIOCSIHBIMU

¢domukynamu. Ha Tene canbHble Xkele3bl pacipeieseHbl HEpaBHOMEPHO: 0COOEHHO MHOTO UX

Ha KoXke 110a, Hoca, MOoJA00pO/IKa, CPEAHEH JIMHUM CIHHBI U OYEHb Majo Ha BEKaxX, ThUIbHOU

CTOPOHE KUCTEH.

CanpHble K€J€3bl BBIICISIIOT CIOXHBIA 110 COCTaBY CEKPET, KOTOPBIH HAa3bIBAETCS KOXKHBIM

casioM. Cekpelys KO)KHOIO caJla peryJupyercsi TOpMOHAIbHBIMUA MEXaHU3MaMHU.

DYHKINH CaJbHBIX KENEe3:

e CMSAIYEHME U 3JIACTUYHOCTH KOXKU U BOJIOC;

e 3alIWTa OT BUPYCOB, IPHOOB U OaKTEPHIA.

IToToBbIe :Kesie3bl — 3K30KPUHHBIE MHOTOKJIETOUYHBIE jkene3bl. COCTOAT M3 CEKPETOPHOro
KITyOOYKa U BBIBOJHOTO POTOKA. CEeKpEeTHUPYIOT BOLY U MPOAYKTHI MeTa0oM3Ma. bhIBatOT ABYX
THUIIOB:

1. Oxsoxpunmvie nomoevie oicenesvi. Pacnonararorcsi Ha BCEX y4YacTKax  KOXKHU.

@OYHKUMOHUPYIOT C POKACHUS U y4acTBYIOT B TepMoperyssinuu. Cocras cexpera: 99 %
BoAbl, 1 % coei.
2. Anoxpunogvle nomogvie dcenesvl. DyHKIIMOHUPYIOT € MEPUOA MOJOBOIO CO3PEBaHMUA,

HE YYacTBYIOT B TEPMOPEryJIllMM, pPEearupyroT Ha crpecc. MHOro Ha naJoHsX,
HOIMBIIIEYHBIX BIIQJAMHAX, B axy. CekpeTr BA3KUil, UMeeT pe3Kuil 3amax.

DyHKIHUH TOTOBBIX XKEJE3:

- TepMOperyJIsALus (IpU UCIIAPEHUH BOJIbI TOBEPXHOCTH Tella OXJIaKIaeTcs);

- crienu(pUYeCcKUi 3anax UrpaeT poJib B MOJIOBBIX OTHOILIECHUSX;

- BbIJIeJIeHUE U30bITKa coJiel, MPOAYKTOB MeTaboIu3Ma.

BoJiockl — oporoseBiIne HUTEBHUIHbBIE POU3BOAHBIE nuaepMuca. CTep:keHb BOJIOCA COCTOUT

13 MEPTBBIX KEPATUHU3UPOBAHHBIX KIIETOK.

Paznuuator 3 Tuna Bosoc:

e JUIMHHBIE (TOJIOBA, YCBI, 00pOaa);

e LIETUHHUCTHIE (OPOBU, PECHULIBI, [TOJIOCTh HOCA, HAPYKHBINA CIIyXOBOW IIPOXOJ);

e IIyLIKOBBIE (IIOKPOBBI TEJIA).

Hortu — porosblie npou3BOAHbIE SMTUEPMHUCA.
CrpoeHue HOrTs:
e HOITEBas IJIACTMHKA — POTOBBIE YEIIyHKH, COJepKalllie TBEPIbIi KepaTuH;
e HOITEBOE JIOXKE€ C MaTpuied (KOpHEM) — pOCTKOBas 30HA DJIUAEpMHCa U3
COEIMHUTENbHON TKAHH,

e JIyHKa — 4acTb KOPHS HOI'TS, BBICTYIIAIOMIAS U3-110]] HOI'TEBOTO BAJIMKA (KyTHKYJIbI).
QDOpMUPYIOLIUICS HOTOTh BBITAJKUBAECTCS M3 SIUTEIHATBHOIO JKEJI00Ka M CKOJIB3UT IO
TBIJILHOM MOBEPXHOCTH (payiaHry manbla.

DyHKINH HOT'TS:

e  3alIMTa KOHILEBBIX (haJlaHT MaJIbIIEB;

e TBEpPAOCTh KOHYMKOB MaJbIEB MPU PAIUYHBIX MAHUITYJISALIHSIX.
4. UniarocTpanMOHHBIN MaTepHal:

- Ipe3eHTAaIlis TEOPETUYECKOT0 MaTepHana;

- TUTAKaThI IO TEME 3aHATHS;

- TaOJIUIIBI, CXEMEI.

5. JInteparypa: cMoTpute npuioxeHue Nel.
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6. KonTpoJsbHbIe BONPOCcHI (00paTHasI CBA3b)

1. ®yHKUIHUM KOXKHU.

2. Kakue ¢pyHKINU BBIOTHSIET SHIECPMUC?

3. Kakue ¢yHKIMM BeIMOTHSAET Aepma?

4. Kakue (yHKIHMU BBIOTHSAET TUIOAEpMa?

5. IlpousBoaHbIe MK IEpMICA — IIOTOBBIE KeJe3bl, BOJIOCHI, HOTTH.

Hpuiio:xenne Ne 1

Jlureparypa

no duszuonocuu:

Ha pycckom si3bike:

OCHOBHASI:

1. Kocunkuit I'.M.®usunonorus 1-2-3 tom.- OBepo, 2014.

2. Hypmyxamb6etyibl, O. Oppicia- Ka3akiia MeAUIMHATBIK ((PU3H0NIOTHSIIBIK) co3AiK = Pyccko-
Ka3aXCKUM MeTUIIMHCKUM - Anmartsl : OBepo, 2014.

3. @uszuonorus yenoseka: yueouuk / JI. 3. Tens [u ap.]. - Pek. Pecri. ieHTpoM HHHOBAIIMOHHBIX
TEXHOJIOTUH MeJ.00pa3oBaHus M HayKu M-Ba 3apaBooxpanenust PK. - Anmatsl : OBepo, 2012. -
600 c.

JAOTOJIHUTEIbHAS

1. ®uznonorus yenoseka: yueOHuk / mox pen. B. M. [Tokposckoro, I'. @. Kopotbko. - 2-€ u3.,
nepepad. u gom ; Pek. [lemapramenToM 00pa30BaTENbHBIX MEI.YUP. U KaJIPOBOM MOJIUTHKHA M-
Ba 31paBooxpaHeHus PO. - M. : Menuuuna,2007. - 656 c.

2. MunnyOaeBa, ®. A. PykoBoACTBO K MPaKTUYECKUM 3aHATUSAM IO (PU3MOJIOTUHU: y4el.-
metoaunyeckoe nocodue / . A. Munnybaesa, A. M. EBneBuu, T. U. KpekemeBa. - AnMarsl :
OBepo, 2012. - 194 c.

3. CutyanmoHHBbI€ 33]]a41 TI0 KypCcy HOpMalbHOW (DU3HONIOTHH: Y4eOHO-METOINYECKOe Tocoome
/ B. K. KacbimOekoB [u ap.]. - Anmats : DBepo, 2016. - 144 c.

4. HopmansHas ¢usnonorus: Ilpaktukym : yued. mocobue / nox pex. K. B.

Cynakosa. - M. : MUA, 2008.

Ha ka3axckoM si3bIKe:

OCHOBHAasl:

1. ba6ekuii E.b., badckas H.E. Anam ¢usnonorusicer: Oxynsik 1-2-3 Tom.-OBepo, 2015.

2. Kansiniter pusnonorus: okyaslK / PO BEM ; pen. 6ack. K. B. CynakoBs; ka3. TijiHe ay/1. KoHE
xayantsl pel. @. A. Munny6aesa. - ; . M. Ceuenos arbinars! bipinmi MMMY yceinFaH. -
M. : I'D0OTAP - Menma, 2015. - 864 OeT. + dJ1. OIIT. TUCK

AOMOJTHUTEIbHAS:

1. KaceimbekoB, B. K. Kanpintel ¢usnonorus OoibIHINA aXyalAblK €CENTep KUBIHTHIFI: OKY-
omicremenik kypan / B. K. Kaceimbekos, P. E. Hypranuesa, A. T. KanngsibaeBa. - Anmarsl :
39Bepo, 2016. - 152 Ger. c.

2. Kaceimbekos, B. K. ®u3nonorusisik 3epTTey oaicTepi: oKy- omictemenik kypan / B. K.
KaceimbekoB, @. K. banmaran6eroBa, A. T. Kannsi6aesa. - Anmatsl : DBepo, 2016. - 176 Ger. c.
3. CotbaeBa, X. K. Anam ¢uznonorusicel: okynslk / X. K. Corbaea, A. A. Orendeprenos, XK. b.
HinmiGaesa. - 2-mi 6ac. Ty3eTUIreH )KoHe TOJBIKTHIPBUIFAH. - AMaThl : DBepo, 2010. - 664 Ger.
c.

4. CanimaxmetoBa, A. C. ®u3noIoTHUsIIaH TOKIPUOEiK cabakTapFa HycKayiap: oKy Kypaisl / A.
C. CaiigaxmeroBa, C. O. PaxspkanoBa. - Kaparanast : AKHYP, 2016. - 260 6er. c.




ONTUSTIK QAZAQSTAN L) SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY als, ACADEMY
«OHTYyCcTiK KasakcTaH MeguuuHa akanemusicol» AK '"" AO «lOxHo-KasaxcTaHCKass MEAMUVHCKAS aKaaeMus»
Kagenpa «Mopdonorniyeckie AUCIUIUINHBDY 044-81/11
KomMrieke ay tTuTOpHBIX 3aHATHH 110 TUCUUTUTHHE «DU3HOTIOTHS Crp.35u3 35

5. Kansinter pusmnonorust: okynsik / PO BFM ; pen. 6ack. K. B. CynakoB; kKa3. TiiHE aya. ®KoHE
kayanTsl pen. ©. A. Munny6aesa. - ; . M. CeuenoB ateiaaarsl bipiam MMMY ycbiaraH. -
M. : I'DOTAP - Menua, 2015. - 864 6eT. + 3I1. OIT. TUCK

6. HypmyxamOetyisl, ©. OppbIciia- Ka3akiia MeIUIMHAIBIK ((hU3HO0JOTHSIIBIK) CO3iK = Pyccko-
Ka3axCKUM MeauuuHCKUH ((usnonornveckuit) ciaosapb : cioBapb / ©. HypmyxamOeryssl. -
Aunmartsl : 9Bepo, 2014. - 903 c.

6. Munny6aeBa, @. A. ®U3HOIOTHS TOHIHEH MTPAKTUKAJIBIK cabaKTapFa apHaIIFaH HYCKAy: OKY-
omictemernik Kypan / @. A. MunaybaeBa, A. X. AOymaxmanoBa, A. X. [llangaymoB. - AiMartsl :
OBepo, 2012. - 186 Ger. c.

Ha anriumiickoMm s3bIke:

OCHOBHAaf:

1. Babsky, Y. B. Human physiology. Volum 1.: textbook / Y. B. Babsky, Y. B. Babsky. - Almaty
: "Evero", 2017. - 308 p

2. Babsky, Y. B. Human physiology. Volum 2.: textbook / Y. B. Babsky, U. B. Babsky. - Almaty
: "Evero", 2017. - 296 p.

3. Babsky, Y. B. Human physiology. Volum 1.: textbook / Y. B. Babsky, Y. B. Babsky. - Almaty
: "Evero", 2017. - 308 p

4. Hall, John E. Guyton and Hall textbook of medical physiology: textbook / John E. Hall. - 13th
ed. - Philadelphia : Elsevier, 2016. - 1145 p.

5. TannerThies, Roger Physiology- An Illustrated Review: textbook / Roger TannerThies. - New
York : Stuttgart, 2013. - 329 p

JAOMOJTHUTEILHAS

1. Smagulov , N. K.: textbook / N. K. Smagulov , N. M. Kharissova ; Ministry of public health
of Republic of Kasakhstan; Karaganda state medical universitety. - Almaty : LLP "Evero", 2013.
DJIEKTPOHHBIE pecypcehl:

1. HopmanbHast pusnonorus [DnekTpoHHbIH pecype] : yueOnuk / moxa pen. b. U. Tkauenko. - 3-
€ U3J., UCIP. U JOM. - DIEeKTpOoH.TeKCcToBbIe aH. ( 53,1M0). - M. : [DOTAP - Menua, 2017. -
AII. OTT.JUCK

2. Anam ¢usnonorusicel. JIuHAMUKAIBIK ChI30anap atiackl [ DIEKTPOHHBIA pecypc] : OKYIBIK /
K. B. Cynakos [%.06.] ; ka3ak Tin. aya. M. K. Kankoxa. - Dnektpon.tekctoBsie faH. (105MO6). -
M. : TDOTAP - Menua, 2017. - 4640. c.

3. Kanbints! ¢pusnonorus [ neKTpoHHBIN pecypc] : OKyJbIK / Ka3.Til. aya. @. A. MunayOaesa ;
pen. K. B. Cynakos. - Dnektpon.TekctoBbie naH. (1,42M0). - M. : ITDOTAP - Menaua, 2015. -
864 OeT.311. ONT. TUCK

4. KamkuH, A. I'. Atnac o pusuonoruu. B 2 1. T. 1 [Dnextponnsiit pecypce] : yued.mocoodue /
A. T'. Kamkun, U. C. Kucenesa. - Dnekrpon.TekctoBeie aaH. ( 58,4 M6). - M. : IDOTAP -
Menua, 2010. - 408 c. 371. onT.AUCK

5. Kamxkun, A. I'. Atnac o ¢usuonoruu. B 2 1. T. 2 [DnekrponHslii pecypc] : yued.mocodue /
A. T'. Kamkun, U. C. Kucenesa. - DnekrpoH.tekctoBele aaH. ( 58,7 M6). - M. : ITD0OTAP -
Menua, 2012. - 448 c.

6. ®u3MONOTHS MOHIHEH AIEKTPOHIBI OKY KYpajibl [DJIEKTPOHHBIA pecypc]| : METUIIHHAIBIK
KOJUTEDKIEpre apHaiFaH oKy Kypanbl / KP neHcaynblk cakray MUHUCTPIIT:; TeXHUKAIBIK KOHE
KocinTik OimiM; MeaunuHaIbIK MaMaHIBIKTapFa apHaIFaH. - DJIeKTPOH. TeKCTOBbIe aaH. ( 22,3
MO). - Typkicran : OKO, 2012. - 551. ont. AMCK




