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1 KieTka M TKaHM. EI/IO(I)H?J/I‘IBCKHB npouecCbl HA KJICTOYHOM
N TKAHCBOM YPOBHAX

1.1 Ocnoenvie meopemuueckue ceedenusn

Kiierka — 3T0 OCHOBHasi CTPYKTYpHO-(DYHKIIMOHAJIbHAs €AMHUIA KUBBIX Opra-
HU3MOB U 3JIeMEHTapHasi OMOJIOruYecKas CUCTEMA.

Knaccudukarus kiaeTok (1o TUIy pa3BUTHSA):

— MPOKAPUOTHI (IO ACPHBIE);

— 3YKapHOTHI (SIepHEIE).

OCHOBHBIE CTPYKTYpPbI U OPTaHEeIJIbl KIETKU:

— IIa3MaTuveckas MeMOpaHa (kjieTouHas MmeMOpaHa). SBisieTcs oaynpoOHHIIa-
eMBIM 0apbepoM, COCTOSIIUM U3 OCIKOB (IMPOTEWHOB) M JIUIUIOB, BHITIOTHICT BaXK-
HYIO POJIb B peaiM3allii KJIETOYHBIX MPOIECCOB (IHIAOIUTO3, IK3OMUTO3, KICTOYHAS
aares3usi, KJIETOYHOE JBW)XEHHE, MEKKJIETOYHbIE B3aMMOJCIHCTBUS U Iepenada
CUTHAJIa, TPAHCIIOPT BEIIECTR);

— [UTOIIa3Ma — BBICOKOYMOPSIOUCHHAS KOJIOMHAsS cUcTeMa (THaioria3ma)
C HaxoAsAIMMHCS B Hed opra”emiamu. OHa MpoHU3aHa 3JEMEHTaMU LUTOCKEJETa,
CIOCOOHA K MEPEX0aM U3 COCTOSIHUS 30J1s1 B T'€Jlb;

— nurockeneT. [{uTomnasma sykapruoToB BKIIOYAET MUKPO(DUIAMEHTHI, TpoMe-
KYTOUYHbIE (PMIIAMEHTBI U MUKPOTPYOOUKH. JlMHAMUYecKasi CeTh LIMTOCKeleTa odec-
NEYNBACT JBIDKEHUE KJICTKH, MOJAep)aHue (PopMbl, BHYTPUKIETOUYHBIA TPAHCIIOPT,
JNBUKEHUE PECHUYEK U KTyTUKOB;

— MHUTOXOHJpHUS — OpraHeiia oBajibHOU (opMbl. COCTOUT U3 JNBYXCIOWHOMN
MeMOpansbI (1-i cioi — raaaKui, 2-i cIIoi IMeeT CKIIAJKU — KPUCTHI) U BHYTPSHHETO
npocTpancTBa (Matpukca), cogepxariero JJHK. OcnoBhas ¢yHkius — cunte3 ATO;

— siapo. [lpucyTcTByeT B SyKapUOTUUYECKUX KJIETKAaX, COACPKUT SAPBIIIKUA U
XpOMOCOMBI, OKpPY>KEHHBIE sII€pHON 000JI0UKON, KOTOpas MpOHHU3aHa OTBEPCTUSIMHU
(mopamu). Uepes mopbl OCYIIECTBIACTCS OOMEH MEKIY SAPOM U IIUTOILIA3MOM;

— XJIOPOIUIACT — OpraHeyia PaCTeHH, B KOTOPOU OCyIlecTBIIIeTCS] (POTOCUHTES;

— pubocoma — opraHeiia KJIETKH, OCylIecTBIsitonas onocunres oenka. CocTout
U3 JIBYX CyObeMHUI] — OOJIBIIION ¥ MaJIoH;

— sHpomiazmMarndeckas cetb (OI1C) — cucrema menkux Bakyousieit (my3bipei,
TOKPBITHIX MEMOPaHO#) U KaHAIBIIEB, COSMHEHHBIX JIPYT C IPYroM. 37eCh MPOUCXO-
JIMT CUHTE3 yIiIeBo0B, upoB (rnaakas II1C) unu 6enkos (rpanymnspHas DI1C, rpa-
HYJIBI — 9TO pUOOCOMBI).

— MEepOKCUCOMBI — HeOoublne Bakyonn Ha memOpanax OIIC. UrparoT posb B
MPEBPAILEHUH KUPOB B YTIIEBObI, PACIICIIEHUH EPEKUCH BOJIOPOJIA;

— koMmIutekc ["onbku (TUTacTHHYATHIN KOMIUTIeKe). Briroyaer B ceOst MOISIpH30-
BaHHbIE OPraHesulbl U IUCTEPHBbI, OKPY>KEHHbIE MEMOpPAHOM U CUCTEMY BaKyoOJei.
VY4acTByeT B CHHTE3€ CIIOKHBIX OCNKOB (TJIMKOIMPOTEHHOB, JUIOMPOTCHHOB H Jp.)
U3 MPOCTHIX, KOTOPBIe 00pasyroTcs B rpanyspHoit JI1C;

— JIM30COMa — BaKyoJlb B HuToIu1azMe. Colep KUT THIPOJUTUIECKUE (PEPMEHTBHI.
Ob6pa3zyercs B komiuiekce ['oiabmku. OyHKIMS TU30C0M — GEPMEHTATUBHOE PaCIIer-
JICHUE TOMABIINX B HUX MAKPOMOJIEKYJ U OpraHesl.
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CHapyXH KIETKY OKpY>KaeT MEXKKJIETOUHAas KUIKOCTh, OHa 00ECIeurnBaeT MO-
nepxkanne GopMbl KIETKH, TPAHCTIOPT BEMIECTB U MOHOB. OCHOBHBIM KOMITIOHEHTOM
SBIISIETCSL BOJA, COJEprKallasi KOMIUIEKC Pa3jNYHbIX TIUKOMPOTEHHOB, TIIIOKO3aMU-
HOTJIMKaHOB, TPOTEOTIMKAHOB.

OcHOBHBIE (PYHKIIUU KIIETKH:

— IIPOHHUIIAEMOCTh, TPAHCTIOPT HOHOB U BEIIECTB;

— OMOBJIEKTPOreHe3;

— peuentus;

— TIOJIBUSKHOCT.

CmpoeHue K1emouHou Memopaubl.

[TnazmaTudeckre MeMOpaHbl MPEACTABISIOT COOON JTUMONPOTENHOBBIE CTPYKTY-
pbl. MeMOpaHbl comepkar iunuosbl Tpex KiIaccoB: (HOCHOTUNHUABI, TIUKOIUIHUIL U
xonectepost. @ochoTUNuIbl U TIMKOIUIHILI (JIMITUIBI ¢ TPUCOCTUHEHHBIMA K HUM
yIJIEBOJAAMH) COCTOSIT M3 JABYX JUIMHHBIX THAPO(OOHBIX YIIIEBOIOPOIHBIX «XBOCTOBY,
KOTOpBIC CBSI3aHBI C 3apsDKCHHON THAPO(PMIEHON «TONOBKOW». braromaps ruapo-
(GoOHBIM B3aUMOJEHCTBUSAM (HOCPOTUNHUABI CIIOHTAHHO O0pa3yroT OHCIOH, pa3Bo-
pauMBasCh «XBOCTAMU» BHYTpPb, @ <TOJOBKAMU» HapyXy. XOJECTepON TMpHAAET
MeMOpaHe MKECTKOCTh, 3aHMMas CBOOOJHOE MPOCTPAHCTBO MEXAY THUAPOPOOHBIMU
XBOCTaMHU JIMIHUIOB U HE MO3BOJISII UM u3rudarbed. [loatomy memOpaHbl ¢ MajibiM
coJiep’kaHueM xosecteposa 0osiee THOKHE, a ¢ OOJBIINM — 00JIee KECTKUE U XPYITKUE.

Baxxnyto yacte MeMOpaHbl COCTaBJISIOT O€JIKH, TPOHU3BIBAIOIIUE €€ U OTBEYa-
IOIIHME 332 Pa3sHOOOpa3HbIE CBOMCTBA MeMOpaH (CTPYKTYpHbIE OCJKH, MEPEHOCYUKH,
depmeHTBI ¥ 1p.). OHU OBIBAIOT MOBEPXHOCTHBIC, MOJYHHTEIPAIbHBIC U UHTErPajlb-
Hble. VIX cocTaB ¥ opueHTaIus B pa3HbIX MeMOpaHax pa3inyaroTcs.

DYHKIMU KIETOYHBIX MEMOpaH:

— MEXaHM4YeCcKasi — OTJCNAIOT KIETOYHOE COACPKUMOE OT BHEIITHEH Cpebl;

— OapbepHasi — peryianus n30upaTeabHON MPOHUIIAEMOCTH BEUIECTB;

— reHepanus U IpoBeJeHHE BO30YKICHUS,

— sHepretudeckas — cuHTe3 AT® (MUTOXOHIPHH, XJIOPOTLIACTHI);

— MaTpUYHAs — OPUEHTAIUS U B3aUMO/ICHCTBHE OCIKOB;

— aJre3uBHas — 00eCIeYnBaeT MEKKIECTOUHbIC B3aNMOICHCTBHS;

— IBUTaTeNbHas — 00eCreynBaeT MpoLece IBUKEHUS KIETKH,

— CeKpeTopHas — o0ecrneynBaeT MpoLece IK30- U HHAOLNUTO3A;

— ¢epMeHTaTUBHAg — HEKOTOpble OMOXMMHYECKHE PEAKIUU MIPOTEKAIOT
Ha caMHX MeMOpaHax;

— penenTopHas — Ha MeMOpaHaxX pPacrojararTcs PElENnTOPHbIE YYACTKH IS
pacro3HaBaHMs TOPMOHOB U JPYTUX BHEIIHUX CUTHAJIOB;

— KOMMIapTMEHTHAs — JIEIUT KJIETKY Ha OTCEKH, MPeIHa3HAYCHHBIC ISl Pa3HBIX
OMOXUMHUYECKUX PEAKITUH.

Tkanu.

TkaHu — 3TO COBOKYMHOCTH KJIETOK M MEXKKJIETOYHOTO BEIIECTBA, CXOIHBIX IO
TIPOUCXOXK/ICHUIO, CTPOCHHIO Y BBITIOTHACMBIM ()YHKITHSIM.

B opranmsme denoBeka BBIIEISIOT YEThIPE THITA TKAHEH:

1) snuTenuanpHasli;

2) coeIMHUTEIbHAS;
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3) MbIIlIeYHAas;

4) HepBHasl.

CBoliCcTBa Pa3JIMYHBIX TUIIOB TKAHEH.

Onumenuanvuas mxans (3numenuit) 00pasyer CJION KIETOK, U3 KOTOPBIX COCTOST
KOXKHBIN TTOKPOB Teja, CIM3UCThIE 000JOYKH BCEX BHYTPEHHUX OPraHOB U MOJIOCTEH
OpraHmsMa, HEKOTOpbIE >keje3bl. Uepe3 aMUTeNuanbHyI0 TKaHb MPOUCXOIUT OOMEH
BELIECTB MEXK]ly OPraHU3MOM M OKPY’KaroLIeH cpenoi. B snuTennanbHON TKaHU KIIET-
KW OY€HBb OJIM3KO MPUIIETAIOT IPYT K APYTY, MEKKIECTOYHOTO BEIIECTBA MAJIO.

Takum oOpa3zoM, co3aeTcsi MPEnsITCTBUE ISl TPOHUKHOBEHUS MUKPOOPTaHU3-
MOB, BpPEIHBIX BEIIECTB W HAJEKHAS 3alllUTa JIeKAIIUX MOJ SMHUTEIHEM TKaHEH.
B cBsi3u ¢ TeM, 4TO 3MUTENUN MOCTOSHHO TOJIBEpraeTcsi pa3HOOOpa3HBIM BHEIIHUM
BO3JICHCTBUSIM, €ro KJIETKU MOTH0aloT B OOJBIIMX KOJIMYECTBAX M 3aMEHSIOTCS HO-
BbIMHU. CMEHa KJIETOK MPOUCXOAUT OJlarofaps CroCOOHOCTU AMUTEIUATBHBIX KIETOK
K OBICTPOMY Pa3MHOKEHHUIO.

Pa3nnuaror HECKOJIBKO BUJIOB AITUTENHS — KOKHBIN, KUILICYHBIN, IbIXATEIbHBIN U Ap.

K npou3BOAHBIM KOKHOTO 3MUTEIUS OTHOCATCS HOT'TH U BOJIOCHI.

Kuiieunsrit snutenuii 0gHOCIONHBIN, OH o0pa3yeT Takxe xeye3bl. Hampumep,
MOKEITYIOUHAs JKeJe3a, IEYEHb, CIIFOHHBIE, TOTOBBIE KENE3bl U JIp. Boinensemsbie xe-
ne3amMu (hepMEHTBl pacCIICIUISIOT MUTATEeNbHbIE BenlecTBa. [IpoAayKThl paciierieHus
NUTATENbHBIX BEUIECTB BCACHIBAOTCS KUILIEYHBIM SIUTEIUEM U NIONAIA0T B KPOBb.

JIpIxarenbHble MMyTH BBICTIAHBI MEPLATEIbHBIM IUTENUEM. Ero KIETKH UMEIOT
Ha MOBEPXHOCTHU MOJBHXXHbIE peCHUYKU. C UX MOMOUIBIO YAAIAIOTCA U3 OpraHu3ma
MOMNABIIKE C BO3yXOM TBEP/IbIC YACTHULIBI.

Coeounumenvruas mxkanws 00pazyeT OMOPHBIN KapKac M Hapy>KHbIE TOKPOBBI
Bcex opraHoB. OCHOBHBIMH (DYHKITUSIMU COEIMHUTEIHLHON TKAHW SBIISIIOTCS THUTa-
TenbHas (Tpoduueckas), 3amuTHas W omnopHas. OCOOEHHOCTHIO COCTUHHUTEIBLHOM
TKaHH SIBJIAETCSA CUJIbHOE PA3BUTHE MEKKJIETOYHOIO BEIIECTBA.

K coemuHuWTENbHON TKAaHUW OTHOCSTCS KpOBB, JuM(a, XpsiieBas, KOCTHas,
KUPOBas TKAHHU.

KpoBb 1 um@a coCTOAT U3 KUAKOTO MEKKIETOYHOTO BEILIECTBA U TIaBAIOIINX
B HEM KJIETOK KPOBU. DTH TKaHU OOECIEUMBAIOT CBSI3b MEXK]y OpraHH3Mamu, epe-
HOCS Pa3JIMYHbIE Ta3bl U BELIECTBA.

BosiokHUCTasi cOeIMHUTENbHAS TKAHb COCTOUT U3 KJIETOK, CBSI3aHHBIX NIPYT C
IPYTrOM MEXKKIJIETOYHBIM BEIIECTBOM B BUJE BOJIOKOH. BOJIOKHA MOTYT J€XaTh IMIIOT-
HO U pbIXJI0. BOJIOKHUCTast COeMHUTENbHAS TKAaHb UMEETCSI BO BCEX OpraHax.

Ha ppixityto coeMHUTEIbHYIO TKaHb MOXO0Ka M >KUpoBas TkaHb. OHa Oorata
KJIETKaMU, KOTOPbIE HATIOJIHEHBI JKUPOM.

B xpsiiieBoi TKaHU KJIETKH KPYITHBIE, MEKKJIETOYHOE BEIIECTBO YIIPYTOE, IIOT-
HOE, COIAEPKUT dJIACTUYECKUE BOJIOKHA. XPSIIEBON TKAHW MHOTO B CyCTaBax, MEXKIY
TEJIAMU TTO3BOHKOB.

KocTHast TKaHb COCTOUT U3 KOCTHBIX TUIACTUHOK, BHYTPU KOTOPBIX JIEKAT KIIET-
k. KieTku coemuHeHbl ApPYr C APYroM MHOTOYHUCICHHBIMU TOHKMMH OTPOCTKAMHU.
KocTHas Tkanb oTam4aeTcst TBEpI0CThIO.

Mpviweunas mxanb COCTOUT U3 MUOLIUTOB — KJIETOK, KOTOPBIE MOTYT BOCIIPUHH-
MaTh HEPBHBIE MMITYJIbChl M OTBEYAaTh HAa HUX COKpauleHneM. B ux muromuiaszme



DnekTpoHHas oubnuoreka benopyccko-Poccuiickoro yHuBepcuTeTa

http://e.biblio.bru.by/

HAXOJATCSA TOHYANILINE HUTH, CHOCOOHBIE K COKPAILIEHHUIO.

BriiensroT riaikyro 1 monepeyHo-1moa0CcaTy0 MBIIIEYHYI0 TKaHb.

[TonepeyHo-noa0caToON TKaHb HA3bIBAETCS MOTOMY, YTO €€ BOJIOKHA MMEIOT IO-
NEPEUHYI0 UCUEPUEHHOCTh, MPEACTABISIONLYI0 COOON YepeI0BaHUE CBETJIBIX U TEM-
HBIX y4acTKoB. llomepedHo-monocartass MplllIedyHass TKaHb MOJAPA3JAEIIAETCS Ha CKe-
JIETHYIO U CEPICUYHYIO.

CkenetHasi MplllIeyHasi TKaHb COCTOUT U3 BOJIOKOH BBITSIHYTOM (POPMBI, TOCTH-
ratorux B anuny 10...12 cm. Cepaeunas MbllieyHasi TKaHb, TaK 5K€ Kak M CKeJeTHas,
UMEET MOIEPEYHYI0 MCYEPUYEHHOCTh. OQHAKO, B OTIIMYHME OT CKEJIETHOW MBIIILIHI,
3€Ch €CTh CIELMAIbHBIE YYACTKH, TJI€ MBIIICYHbIE BOJIOKHA IUIOTHO CMBIKAIOTC.
bnarogaps TakoMy CTPOEHHIO COKpalIeHHE OJTHOTO BOJIOKHA OBICTPO MeperaeTcs co-
CeIHUM. DTO o0ecreunBaeT OJHOBPEMEHHOCTh COKpAaIlleHUs1 OOJBIINX Y4aCTKOB Cep-
Ne4HOW MbIbl. COKpallleHHe CKEJIETHBIX MBI 00ECleYnBacT JBH)KEHHE Teja B
IIPOCTPAHCTBE U NIEPEMEIIECHNUE OJTHUX YACTEN 110 OTHOLIECHUIO K IPYTUM.

['mankast MpIllieyHasi TKAHb BXOJHT B COCTaB CTCHOK BHYTPCHHUX OPTaHOB (Ke-
JYZ0K, KUIIEYHUK, MOYEBOH My3bIPb, KPOBEHOCHBIC COCY/IBI | JIP.). 3@ CUET IIIaJIKUX
MBIIIL] IPOUCXOAUT COKPAIIEHUE BHYTPEHHUX OPraHOB M U3MEHEHUE JUAMETpa Kpo-
BEHOCHBIX COCY/JIOB.

Hepenas mxanb COCTOMT W3 HEPBHBIX KIETOK (HEHPOHOB) M MEKKICTOYHOTO
BeniecTBa (Heriporinu). HelipoH COCTOMT M3 Tela M OTPOCTKOB. Tello HelpoHa Mo-
XKeT ObITh pa3aIudHON (POpMBI — OBAJILHOM, 3BE3A4ATOM, MHOTrOyroJibHOW. Helipon
HMMEET OJIHO AP0, pacroararoueecs, Kak paBuiIo, B IEHTPE KIETKU. bosbIIMHCTBO
HEWPOHOB MMEIOT KOPOTKHE M TOJCTBIE OTPOCTKU (IEHIPHTHI), Mepearoie pas-
JApakeHHEe OT PEIENITOPOB K TEIy KICTKH, U OJUH JJIMHHBIA U TOHKUHA OTPOCTOK (akK-
COH), KOTOPBIN MepeaaeT CUTHAN JAPYrod KIIeTKe. AKCOHBI HEPBHBIX KJIETOK 00pa3y-
10T HEPBHBIE BOJIOKHA, YaCTO AaKCOH OBIBAET MOKPHIT MUEIIMHOBON 000JI0YKOM.

OCHOBHBIMU CBOWCTBaMU HEHpPOHA SIBISAETCA CIHOCOOHOCTH BO30YXKHAaThCi U
CIOCOOHOCTH MTPOBOJIUTH 3TO BO30YKJIEHUE MO HEPBHBIM BOJIOKHaM. B HepBHOI TKa-
HU 3TH CBOMCTBA OCOOEHHO XOPOLIO BBIPAXKEHBI, XOTS XapaKTEPHBI TAK 7K€ JIJIs1 MBIIIIII
u kene3. Bo30yxaeHue nepenaercs 1o akCoHy OT Tejla HEPBHOW KIIETKH K mepude-
PUH U MOXKET MEPENaBaThCs CBA3AHHBIM C HUM APYTMM HEMPOHAM WJIM MBIIIIE, BBI-
3bIBasi ee cokpaiienue. HepBHas Tkanb oOecrieunBaeT oObeaMHEHHE (QYHKIUNA BCEX
OCTaJIbHBIX YaCTEW OpraHU3Ma.

3ananue
O3HaKOMUTBCS C OCHOBHBIMH CTPYKTYpaMH U OpraHesuiaMu KJIeTku. M3yuuTs cTpo-
€HHE KJIIETOYHON MeMOpaHbl. Y CBOUTh CTPOSHHE M CBOMCTBA PA3TTMYHBIX THUITOB TKAHEH.

KOHmPOJleble 60npocol

1 Knerka kak CTpyKTypHas U GyHKIIMOHAJIbHAs €IMHUIIA )KUBOT'O OpraHU3Ma.
2 Knaccudukanus u GyHKIIUH KIETOK.

3 OCHOBHBIE CTPYKTYPbI H OpTaHeIJIbl KIETKH.

4 CtpoeHue KJIETOYHOU MeMOpaHHbl.

5 OyHKIMU KJIETOYHBIX MEMOpaH.
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6 Tkanu — omnpejienieHne, TUTIbI TKAHEH.
7 DnuTenuanbHas TKaHb U €€ BUJIBIL.

8 CoenuHuTeNbHAS TKaHb U €€ BUJIBI.

9 MbliieyHas TKaHb U €€ BUJIbI.

10 HepBHas TKaHb U €€ CTPOEHUE.

2 Cucrema kpoBooOpamenus. Poab cucremMbl B OMopU3NIECKUX
1 GU3NO0JIOrHYECKUX MPOLECCAX OPraHnu3Ma

2.1 Ocnoenvle meopemuueckue céedeHus

CmpoeHue cepOeuHo-cocyOucmou cucmembl.

CeplieyHO-COCyAMCTass CUCTEMa BKIIIOYACT CEpAlle W KPOBEHOCHBIC COCYIBI.
Briaenstor qsa Kpyra KpoBooOpaIieHus:

1) MaJtblii Kpyr KpoBOOOpAIIeHHS — KPOBb OT Cep/lia MOCTYIMaeT K JISTKUM U 00-
patHo. OH oOecrieunBaeT BHEIIHEE JbIxaHue (ra3000MEH B JIETKHUX);

2) OOJIBIION KPYT KPOBOOOpAIIEHUS — KPOBB OT Cep/illa MOCTYIAeT KO BCeM JPY-
ruM 4acTsaMm tena. OH oOecreurBaeT TKaHEeBOE JibIXxaHue (Tra3000MEH B TKaHSX).

Cocyasl Kaxa0ro Kpyra KpoBooOpamieHus: 00beTUHSIOT:

— apTepuu — 3TO COCYIBI, II0 KOTOPHIM KPOBb JBIKETCS OT cepaa. OHU UMEIOT
OOJIBIION JWaMeTpP M TOJICTHIC DJACTHYHBIC CTEHKH, BBIJICPKHBAIOIINE BBICOKOE
naBieHre kpoBu. OT cepiia OTXOAT JIBE KPYITHBIC apTEPHH: aopTa — C Hee HaYnHa-
eTcst OOJIBIION KPYT KPOBOOOPAIIEHHUS | JICTOYHAs apTepUsl — C Hee HAUMHASTCS Ma-
JIBIN KPYT KpOBOOOpAIICHUS;

— apTepHOJIBl — apTEPUU JCIATCS Ha 0OJiee TOHKHE BETBH, KOTOpBIC HAa3bIBa-
IOTCSl apTEPHOJIaAMH;

— KalWLISAPBI — 3TO CaMble MEJIKHE KPOBEHOCHBIC cOoCy/ibl. OHM COCTUHSIOT ap-
TEPHOJIBI C BeHyJIaMu. biaromaps oueHb TOHKOW CTEHKE KalMUISPOB B HUX IPOUCXO-
IUT TOCTYIJICHUE M3 KPOBU B TKAaHHM KUCJIOPOJA M MHUTATEIBHBIX BEIIECTB, a TAKXKE
BBIJICJICHHNE W3 TKaHEH B KPOBb YTIJICKUCIOrO Tra3a W JPYTHMX KOHEUYHBIX IPO-
IYKTOB MeTab0IHM3Ma,

— BEHYJIBI — 3TO TOHKHE COCY/IbI, COSTMHSIOIINE KAITUJUIAPHI C BEHAMU,

— BEHBI — 3TO COCY/BI, IO KOTOPHIM KPOBb JBHXKETCS 00OpaTHO K cepaiy. OHu
pacrojararTcs psSJIoM ¢ apTEepUSIMH, UMCIOT 0oJiee TOHKHE CTEHKH, KOTOPBIE COep-
’KaT MCHBIIIE MBIIICYHON W 3JIACTUYHON TKaHW. BeHBI comepikar KianaHbl, KOTOPBIC
IPEIATCTBYIOT 0OPaTHOMY TOKY KPOBH.

CepOoeunblil Yuxi.

Cep/iie urpaet poiib Hacoca, MepeKavrBaroniero KpoBb. [locienoBaTenbHOCTD pa-
OOTBI Cep/ICUHON MBIIIIIIBI HA3bIBACTCS CEPACYHBIM IUKIOM. OH COCTOUT U3 TpeX (a3:

1) cokpainenue (cucrona) npeacepanii — amutcs okono 0,1 c. [Ipu sTom *xeny-
JOYKHA pacciaalbieHbl, CTBOPYATHIC KJIAllaHbl OTKPBITBHI, MOJYJIYHHBIC — 3aKPBITHI.
KpoB»b U3 nipeacepauii mocTymaeT B JKelya09KH,
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2) cokparienue (cucroiia) )KemyaoukoB — amutcs okosio 0,3 c. IIpu sTom npen-
cepaus pacciabiieHbl, CTBOPYATHIC KIIAMMAHBI 3aKPBITHI, TMOJYIYHHBIE — OTKPBITHI.
KpoBb 13 xemy109K0OB OCTYIIAET B JICTOYHYIO apTEPHUIO U A0PTY;

3) pacciabnenue npeacepaui U xennyao4ukoB (auacrona) — amurcs okoiio 0,4 c.
[Ipu 3TOM CTBOpUaThIC KJamaHbl OTKPBITHI, MOTYJyHHBIE — 3aKpHITEl. KpOBb M3 BEeH
TIOTIaJIaeT B MPEACEPANS U YACTHYHO CTEKAET B )KEITyTOYKH.

[Ipu onTUMaTBEHOM PEXHMME COKpAIIeHUH cepana (Mpu 4acToTe CepACUHBIX CO-
kpaienuii 60...80 yaapoB B MHH) OTIBIX JJIMTCS A0JbIe, yeM pabora. Hampumep,
IIPU YaCTOTE CEPJICUYHBIX COKpalleHu /5 ynapoB B MUH mnpeacepaust padotarot 0,1 ¢
u otabixatot 0,7 ¢, xemynouku padorator 0,3 ¢ u ornpixarot 0,5 c. [Ipu yBenuuenun
YaCTOThI CEPJACYHBIX COKpAIICHUH (TaXxMKapAWH) JIUTEIBHOCTh CHCTOJBI Ipecep-
IUA U OKENyJ0YKOB OCTaeTCid TNPEXKHEW, a MPOJOJDKUTEIBHOCTh — OTHAbIXa
(mracToiel) yKOpaurBaeTcsl.

O0OBeMBI KPOBH JIEBOTO KEITYA0UYKA.

JIeBbIit Kemyo4eKk 00eCTIeunBaeT TOCTYIICHHE KPOBH B OOJIBITION KPYT KPOBOOO-
pamenusi. Hemocrarounas ero pabota yMEHbBIIIAET TOCTaBKY KHUCIOPOAA U TUTATEIBHBIX
BEIIECTB K OpraHaM W TKaHsAM. B TKaHAX CYIIECTBYET pe3epB IMUTATCIBHBIX BEIIECTB,
MIO3TOMY JIMMUTHPYIOIIUM 3BEHOM OYICT SBJISIThCS UMEHHO JIOCTaBKa KUCIOPO/A.

KonmuecTBo KpoBH, KOTOPOE BHIOPACHIBACTCS JIEBBIM KEITyTOYKOM 32 OIHO CO-
kpainenue (yaapHbiii 00beM) cocTaBisgeT y B3pocioro denoseka 60...90 M. B mokoe
yaapHblii 00beM coctaBisieT B HopMe 1/3...1/2 or ofiiero konudyecTBa KpOBH, CO-
JepIKaIeiicss B JICBOM JKeIy04YKe K KOHITY auactoibl (65...130 mur). OcraBuuiics B
Ceplie Mociie CUCTONBI pe3epBHbIi 00beM KpoBu (40...60 M) sBiseTcs aeno, obec-
NEYNBAIOIIMM YBEJIMYCHHUE CEPACUYHOTO BHIOpOCAa TMPU HKCTPEHHBIX CHUTYyaIUsIX
(nanpumep, Tpu GU3UIECKOI HArpy3Ke, SIMOIIMOHAILHOM CTpECCe U JIp.).

®paxmust BeiOpoca (B HopMe coctapisiet 55...60 %) moka3eiBaeT, Kakol 00beM
KPOBHU BBIOPACHIBACT JICBBIM JKETYIOUYECK CEP/Ila 3a BPEMs CUCTOJIBI OTHOCUTEIIBHO €€
00IIero KOJIWYECTBA B JICBOM JKEIyJ0YKE B MEPHOJ MUAcTONbl. CHIDKCHHE TaHHOTO
MoKa3aTeNss  CBUICTENBLCTBYET O  Pa3BUTUM  CEPJCYHON  HEJOCTaTOYHOCTH,
T. €. 4TO cepAaue Hed)PEKTUBHO NEPEKAUUBAET KPOBb.

[TapameTpsbl, ONIPEACIISIFONTNE COKPAIIEHNE CKEIETHON MBIIIIIIH:

— TpeAHarpy3ka — CWJIa, PacTATHBAIONIAs MBIIIIY, HAXOMASIIYIOCS B COCTOS-
HUH TTOKOS,

— COKpPaTHMOCTh — CHJIa MBIIIEYHOTO COKpPAIEHUS TMPHU TOCTOSHHON TMpe-
Y TIOCTHArpy3Ke;

— [MOCTHArpy3Ka — rpy3, KOTOPbI MOXKET TOAHATH MBIIIIIA BO BPEMsI COKpAIIICHHS;

— PACTSDKUMOCTD — JITTMHA, HA KOTOPYIO IIPEeIHArPYy3Ka PACTITHBACT MBIIIILY .

IIpeonaepyska cepoya — 5TO Mepa HaANpPsDKEHHUS CTEHKH JIEBOTO JKEIyJA04Ka
B KOHIIC JTUACTOJIBI.

HenpsimbiMu (KOCBEHHBIMHU) TTOKA3aTEISIMK TIPEIHATPY3KH CIIYXKaT IICHTPAIbHOE
BCHO3HOE JaBJICHUE, JABJICHWC 3aKIMHUBAHUS JICTOYHOW apTEepWHl ¥ JIABJICHHC
B JICBOM IIPEJICEP/IHH.

KoneuHo-nuactonuvyecknii 00beM JIEBOTO JKETyJO0YKa M KOHEYHO-AHACTOJIU-
YeCKOE JaBJICHHE B JICBOM IKEIYAOYKE CUMUTAIOTCA OoJjiee TOYHBIMH TOKa3a-
TEJISIMH TTPETHATPY3KH.
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VYBenuueHue npeaHarpy3ku cep/ia BeJeT K 3aCTOI0 KPOBU B BEHO3HOM pyclie U
Pa3BUTHUIO OTEKOB.

Coxkpamumocms cepoya — 3TO Mepa CUJIbl COKPAILLIEHNUS MUOKapAUaIbHbIX BOJIO-
KOH IPHU OMPEACIICHHBIX MPE/- U TOCTHArPy3Ke.

Cpennee apTepuajibHOE JABJIECHUE M CEPACUHBIN BBIOPOC YAaCTO HUCMOIb3YIOTCA
KaK HempsIMbI€ MTOKa3aTeId COKPATUMOCTH.

Cepaeunbiii BbIOpoc CB Ui MUHYTHBIA 00BEM KPOBH, WK Nepdy3usi, — KOJIH-
4eCTBO KpOBH, INepekaunBaeMoe cepiaiem 3a MuHyty (5...6 n/muH), paccyuThi-
BaeTcs 1o gpopmyie

CB = YO - 4YCC,

rae YO — ynapubiit 00beM, YO = 60...90 mu;
YCC — gactora cepaeunbix cokpamenuii, Y4CC = 60...80 yu./muH.

KomrutaiiHe — 3T0 Mepa pacTsSKUMOCTH CTEHKH JIEBOTO JKEIyJ0YKa BO BpEeMs
JMACTOJNBI. CUJIBHBINA, TUMIEPTPOPUPOBAHHBIN JIEBBIN KEITYAOYCK MOXKET XapaKTepH-
30BaThCsl HU3KUM KOMITJIAiTHCOM.

Cepneunsiii uagexc CH — 3T0 cepaedHbIi BEIOPOC ¢ KOPPEKIUEH Ha pa3Mephl
nanuenta (Ha momans nosepxHoctH Tena). O cocrasimser 2,0...4,4 n/(Mun-M?)
U PacCUUTHIBAETCS IO (hopMyIie

CHU = CB | T,

rae [T - miuomans IMOBEPXHOCTH Tejia (B HOpPME Y B3pOCIOro 4YelIOBEKa
T =2...2,2 M?).

3axon @panka-Cmapnunea (0CHO8HOU 3aKOH cepoya).

[Ipy MOBBIIEHUH KPOBEHANOIHEHUS! Ceplia B TUACTOIYy U TMPHU YBEIUYCHHUU
PaCTSKEHUS MBIIIILIBI CEPJILIAa CUjla CEPJCYHBIX COKPAILIEHUN BO3PACTaET.

Ilocmuaepyska cepoya — 3TO Mepa HANPSHKEHUS CTEHKH JIEBOTO JKENyJI09YKa BO
BPEMS CUCTOJIBI.

Omna ompezenseTcs MpeaHarpy3Koid U COMPOTUBICHUEM TIPH COKPAIICHUH Cep/-
na. Kak wenmpsiMoli mokazaTenb MOCTHArpy3KHM YacTO HCHOJB3YEeTCS OMpeeiIcHHE
o0miero nepupepuyecKoro COCyIUCTOTr0 COMPOTHBICHHUS, KOTOPOE OTpPakaeT CTe-
NIEHb CY)KCHHSI epruepudecKnx KPOBEHOCHBIX COCY/IOB.

YBenuueHue MoCTHArPY3KH Cepiiia BEACT K CYKEHHUIO TeprPEpPHISCKUX KpOBe-
HOCHBIX COCYJIOB Ml HAPYIICHHIO KPOBOTOKA B OPTaHAX U TKAHSX.

PexxuMbl TeUeHUS KPOBH:

— JIJAMMHApHOE TEYEHHE — ATO YIOPSI0YCHHOE IBUKEHUE KPOBH, MPU KOTOPOM
OHa mepemMernacTcs napamieabHpiMu citosivmu (Re < 1000);

— TypOyJIEHTHOE TE€UCHHUE — ABUKEHUE KPOBHU, IPU KOTOPOM MPOUCXOJIUT UHTEH-
CHBHOE IepeMeninBanue Mexay ciosmu (Re > 1000).

— MEePEXO0IHOE TEUCHHE — 3aBUXPEHUS MMPOUCXOAT B MECTaX Pa3BETBICHUS KPO-
BeHOCHBIX cocyzoB (Re = 1000).

XapakTep MOTOKa KpOBU B COCyJaX, MOJOOHO MOTOKY Tra3a B JbIXaTENbHBIX ITy-
TAX, ONpeneseT uncio PeliHonbaca, KOTopoe onpeaensercs no Ggopmyre
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Re=@2r/n)-v:p,

rae Re — yucno Peiinonpca;

I — paanyc cocyna;

U — CKOPOCTh TEUEHUS KPOBHU, CPEIIHSS 110 TTOTIEPEIYHOMY CEUCHUIO;

p — IJIOTHOCTB,

N — AMHaAMHYECKas BI3KOCTh. KuHeTnueckas BI3KocTh V =1/ p.

B KpoBEeHOCHO# cucTeme 4elloBeKa B OCHOBHOM HAaOIOJAeTCs JJaMHUHAPHOE Te-
yeHrue KpoBU. TypOyJIeHTHOE TeUeHHE KPOBH YaIlle BCEro 0OyCIOBICHO MMAaTOJIOTHYC-
CKHM CYXCHHUEM KPOBEHOCHOTO COCY/Ia.

Obvemnas cxopocmv kposomoxa Q — 3T0 00BEM KHIAKOCTH, MPOTEKAIOIIUNA B
€IMHUITY BPEMCHH.

Q=VI/t,

rae V — o0neM;

t — Bpems.

JIuHeitHast CKOpOCTh KPOBOTOKA » — 3TO MYTh, MPOXOJAUMBIN YaCTUIIAMU KPOBHU B
€IMHUIY BPEMEHMU:

v=11t,
rie | — paccrosiHue;
t — Bpems.
B3anmocBsi3b Mexy 00bEMHON U TUHEMHOU CKOPOCThIO KPOBOTOKA
Q=v-S,

rjae S — 10 b MOTIEPEYHOTO CEYCHHS TTOTOKA KUIKOCTH.

VY ciioBue HEpa3pbIBHOCTU CTPYH.

B mo0om cedeHnn cepaeyHO-COCYUCTON CUCTEMBbI OOBbEMHAasi CKOPOCTh KPOBO-
TOKa OJIMHAKOBas (Tak (POPMYJIHPYETCs B TUAPOTUHAMHUKE 3aKOH COXPAHCHHS MACCHI):

Q =wv S =const.

OTcroa ciieyer, uTo JMHEHHAs CKOPOCTh KPOBOTOKAa MaKCHMAaJIbHAs B aoOpTe
(oHa mpejcTaBiICHA OJHUM COCYIOM, ILIOIIA/lb MONEPEYHOIO CCUCHHS HAaMMEHBIIas)
¥ MUHUMAJIbHAS B Kanmuyuisgpax (OHU MMEIOT HAUOOJIBIY0 CYMMApHYIO IIOIIAIh).

Apmepuanvroe dasnenue.

B KpymHBIX U CpeAHHMX apTEPHsX JaBJICHUE HEOAMHAKOBO B CHCTOJIY M JUACTO-
ny. Paznmuyarot:

— cucronnyeckoe (MakCHMalabHOE) apTepHalibHOE JaBjicHHe P. — B HOpPME
100...140 mm. pr. cT.;

— aMacTojnueckoe (MUHUMAJIbHOE) apTepHalbHOe [aBieHue Py — B HOpME
60...80 mm pr. cT.

— IyJIbCOBOE apTEPUAIBHOE JaBlICHUE P, — Pa3HOCTh MEXIYy CHCTOJIHUYECKUM M
JUACTOJIMYECKUM JaBJICHUSMU:
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Pnzpc_P();

— CpeHee apTepHalbHOE JABJIICHWE — CPEIHEE JAaBJIICHHWE B apTepUU 3a BpeMs
cepaeunoro nukia — B Hopme 70...100 mm pt. cr. [TockoabKy cHuCTONa COCTABISIET
okoio 1/3 cepmeuyHoro IMKIIa, CpejHEe apTepuanbHOE maBieHue Po, ompene-
asercs mo Gpopmyie

Pcsz()+Pn/3.

ApTrepuanbHOE IaBJICHUE 3aBHCUT OT OOBEMHON CKOPOCTH KpPOBOTOKa (OHA
onpenensiercss 00beMOM HUPKYJIUPYIOLIEH KPOBU U COKPATUTEIBHON CITIOCOOHOCTBIO
MHOKapJia) U o0mero nepudgepuyeckoro COCyIucTOro CONpOTUBICHUS (0COOEHHO
BJIMSICT TAKOW KOMITOHEHT, KaK Pajlyc coCcy/a).

ITepudepuyeckoe CcoCyaHCTOE CONPOTHBIEHUE HEOAMHAKOBO ISl COCYJOB
OOJIBIIOrO ¥ MAJIOro Kpyra KpoBOOOpaIleHHUs.

Jlerounoe cocynucroe conportusiienue J/ICC onpeaensercs no popmyiie

JICC = (JUIA - J1/IIT) | CB,

rae /[/IA — cpeiHee naBleHUE B JISTOYHOM apTepuH;
JJII] — cpenHee naBiIeHUE B JIEBOM IIPEACEPINH;
CB — cepaeuHnsblii BEIOPOC.
Ob6muiee nepudeprudecKkoe COMPOTHBICHUE COCYA0B B OOJIBIIIOM KpPyre KpoBOOO-
pamenust OI/CC Berancnsercs mno hopmyse

OIICC = (CAJ - AITT) | CB,

rae CA/[ — cpeqHee CUCTEMHOE apTepUalIbHOE JIaBJICHUE,
HIIII — cpenHee naBieHUE B IPABOM IPEICEPINH;

CB — cepaeuHblil BEIOpOC.

['unpaBnuyeckoe CONMPOTHUBICHHE HEOAMHAKOBO /JIsi Pa3HbIX OTAEIOB KpOBe-
HOCHOTO pyciia. MakcuMallbHOE COMPOTUBIEHUE KPOBOTOKY OTMEYAETCSI B apTEepPUO-
nax. braromapsi ”3AMEHEHUIO MBILIEYHOIO TOHYCa apTEPUOJ OpPraHU3M CIOCOOEH pe-
I'yJIMpOBaTh KPOBOTOK B Pa3IMYHbIX OpraHax.

3aganue

N3y4uTh CTpOCHHUE CEPACYHO-COCYAUCTON CUCTEMBI. O3HAKOMUTHCS C MOCIE0-
BaTEJIbHOCTHIO pabOThI CepACYHOM MBIIIILL. [IpopaboTaTh Takue MOHATHSA, KaK MPeI-
Harpyska, oCTHarpy3Kka U COKpaTUMOCTh CEpJlla, apTeprualbHOE JTaBjiIcHUE, mepude-
pUYECKOE COCYUCTOE CONPOTUBIICHUE.

Konmponwvnwie eéonpocwi
1 CtpoeHue cepliIeuHO-COCYTUCTOU CUCTEMBI.

2 CepAeUHbBIN UK.
3 OO6BEeMBI KPOBH JICBOTO JKETyA0UKa.
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4 llpenHarpy3ka cepaua M IapaMeTpbl, €€ OINpEeAeSIIoUIUe. YBEIUYCHHUE
peaHarpy3KHu.

5 Coxkpatumocth cepana. CeplieuHbli BBIOPOC U CEpIEUYHBIN HHACKC. 3aKOH
®panka-CrapauHra.

6 ITocTHarpy3ka cepama. O61iee nepudepruaeckoe CoCyIucToe COPOTUBIICHNUE,
JIETOYHOE COCYAUCTOE COMPOTUBIICHUE, UX YBEIIMUCHHE.

7 TloTok kpoBH (JIaMHHAPHBIHN, TIEPEXOAHBIN, TypOysIeHTHbIH). Urcno PeitHombca.

8 O0beMHas 1 IMHEIHAsE CKOPOCTh KPOBOTOKA. Y CIIOBUE HEPA3PBIBHOCTH CTPYH.

9 AprepuanbHoe IaBlieHUE U MapaMeTphl, ero onpeaenstonme. CUCTOINYECKOE,
JIUACTOINYECKOE, CPEIHEE U MYIHCOBOE AaBIICHUE.

3 Crpyktypa opraHoB abixanusi. buodmusmueckue mnpoueccol
IPU AbIXaHUH

3.1 Ocnosnvie meopemuueckue ceedeHus

CmpoeHue OvlxamenbHblX nymell.

Boigensitor BepxHue U HIKHUE JIbIXaTellbHbIE MTyTH. BepxHue AbIxaTeslbHbIe My-
TH BKIIIOYAIOT ITOJIOCTH HOCA (JIMOO0 MOJIOCTH pTa), TIOTKY M BEPXHIOK YacTh TOPTaHH
(mo ToN0COBBIX CBS30K). ['paHuIlelt MEXIy BEpXHHMH U HIDKHUMU JIBIXaTSIHHBIMU
MYTSMH SIBIISTFOTCS TOJIOCOBBIC CBS3KM (OHU PACIIOJIOKEHBI B TopTanu). HmkHue 1bI-
XaTrenpHble MyTH (WM TPaxeoOpOHXHAIBHOE JIEPEBO) BKIIIOYAIOT HWKHIOI YacTh
rOpTaHu, Tpaxer, OPOHXM M 3aKaHUYMBAIOTCS alIbBEOJIaMH. AJIbBEOJIbI (FITU JICTOYHEIC
y3BbIPbKH) U3HYTPH IMOKPBITHI BEIIECTBOM, KOTOPOE Ha3bIBaeTcs cypdakTaHT. B anb-
BEOJIAX IIPOUCXOIUT ra3000MeEH.

/Jlvixanuem Ha3bIBAIOT MpPOLIECC ra3000MeHa MEXIY >KUBBIM OpPraHU3MOM U
OKpYy>Karolien cpesioil. Y uenoBeka ra3000MeH COCTOUT U3 TpeX ¢a3:

1) BHemHero AbIXxaHus (ra3000MeH B JICTKHX);

2) TpaHCIIOpTa ra30B KPOBBIO;

3) BHYTpEeHHETO (TKAHEBOIO) JABIXaHHS.

@DYHKIIUU CUCTEMBI BHEIIIHETO JIbIXaHUSI:

1) nBWKEHHE Ta30BOM CMECH 0 JBIXaTCIbHBIM MyTAM MEXAYy arMocdepoi u
aJbBEOJIaMU BO BpEMs BJIOXA U BBIJOXA,;

2) Ta3000MeH MEXIYy aabBEOJaMH M JICTOYHBIMH KalMUIIPaMHM, BKIIFOYAIOIIAN
a1 y3u0 KUCIOpoJa U3 allbBEOJ B KPOBb M €0 CBA3BIBAHHE C T€MOTTIOOMHOM,
a TaKXe yJlaJJIEHUE pacCTBOPEHHOTO B KPOBHU YIJIEKHUCIIOTO I'a3a B albBEOJIbI,

3) TpaHCIIOPT KUCIIOPOIa K TKAHSIM, a YTIIEKUCIIOTO ra3a K JISTKHM.

@OyHKIUY JIETOYHOTO Cyp(aKTaHTa:

1) cHWXKEHHE TOBEPXHOCTHOTO HATSHKCHUS ayibBeos (CTaOwin3anusi alib-
BEOJIAPHOTO 00BEMa);

2) npoduIakTHKa CHaJCHUs allbBEOJ B KOHIIE BbIAoXa (MomnepkaHue (yHKIIH-
OHAJIBHOM OCTaTOYHOW €MKOCTH JIETKHX);

3) noanepkaHue JOCTATOUYHOM IUIOIIAIN ra3000MEeHa,;
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4) MeXaHWYECKas 3alIUTa aJIbBEOJIIPHOTO SITUTCIINS;

5) npodurakTHKa MPOHUKHOBCHHS ITAPOB BOJBI W3 AIBBEOJSIPHOTO BO3IyXa B
JICTOYHBIC KaIMLISAPHI.

T'unoxcus — MOHWKEHHOE COJICPYKaHUE KUCIIOPOa B OpraHax U TKaHsX.

Bupl runokcum:

1) rumnokcuyeckas THIOKCHUS — pe3yJbTaT CHWKCHUS TOCTYIJICHHUS KHCJIO-
poJia U3 JIETKUX;

2) reMUYecKasi TUIIOKCHSI — Pe3yJIbTaT CHIXKCHUS KUCIIOPOTHOW €MKOCTH KPOBH;

3) UMPKYJIATOpPHAs THIIOKCHUS — pe3yJbTaT BBIPAKCHHBIX HAPYIICHUN
KPOBOOOpAIIICHHUS,

4) TUCTOTOKCHYECKAs THIIOKCUS — PE3yJbTaT HAPYUICHHUS BOCIPHITUS KHC-
JOpOJia TKAaHSIMH.

Mexanuxa ovixamnusi.

Boox: B npIxaTeabHOM IIEHTPE, PACIIONIOKESHHOM B TIPOJIOJITOBATOM MO3T'€, BO3HU-
KalOT HEPBHBIC UMITYJILCHI, KOTOPBIE MTOCTYIAIOT K JbIXaTeIbHBIM MbImam (auadpar-
ME U Hapy>KHBIM MeKpeOepHbIM Mbimiam). [Ipu cokpamiennu auadparMbl OHA YILIO-
IIaeTCS ¥ OMYCKASTCsl BHU3, TPy IHAS MOJIOCTh MPH 3TOM YBEIUYHUBACTCS CBEPXY BHH3.
CokpalllcHHe Hapy>KHBIX MEKPEOSPHBIX MBIIIIL OJHUMAET peOpa U OTOABHUracT UX B
CTOpPOHY, a TPyAMHY — BHepe. [ pyiHast KJIeTKa IPU 3TOM PACIIUPSETCS B TIOMEPEUHOM
U Tepe/He3aJHeM HanpanieHusx. [Ipu paciupeHuH TPYAHOM TOJOCTH B TpeX
HAIpPABJICHUSAX JICTKHE PACHIMPSIFOTCSA MACCUBHO 3a CYET Pa3sHOCTU JaBJICHHH aTMO-
ceproro u BHyTpHrpyanoro. CormacHo 3akoHy boiins-Mapuorra (p -V = const),
yBEJIMYCHUE 00BhEMa JICTKUX COMPOBOXKIACTCS IMOHW)KCHUEM JIaBJICHUS BHYTPU HUX.
Ono craHoBUTCS Hmke armochepHoro (Ha 4...6 MM pT. CT.), U BO3AyX 3acachl-
BAeTCS B AJIbBEOJTHI.

Buvloox ocymiecTBisieTcss B pe3yJsibTaTe PacCiiaOJICHUs JBIXaTeIbHBIX MBbIIIIL.
['pynHas kjieTka 1moj ACHCTBHEM CHIIBI TSDKECTH OITYCKAaeTCs W BO3BpaIlacTcs B UC-
XOJHOE TOJI0XKeHHe. PacciiabuBiiasicst quadparma moJI JTaBJIeHUEM OpraHOB OproI-
HOM TOJIOCTH TIOJHUMACTCS BBEpX M MpUHUMACT (HopMy Kyrosa. Y MEHbIICHUE Jie-
royHoro oobema 1o 3akony boins-Mapuotra (p - V = CONSt) BBI3bIBACT yBEIMYCHHE
BHYTPHJICTOYHOTO JIaBJicHUS. BO31yX BBIXOIUT U3 JISTKUX HAPYXKY.

Hsuoicenue 6030yxa no 0bixamenpbHbIM HYMAM.

Bce apixaTenbHbIC MYTH B COBOKYITHOCTH COCTABJISIOT Pa3BETBIEHHYIO JIbIXa-
TeNbHYI0 TPyOKy. [Ipu ABMKEHUHM CIUIONIHOI'O MOTOKA BO3yXa MO BO3IyXOHOC-
HBIM ITyTSAM BBITIOJHSCTCS YCIIOBHE HEPa3phIBHOCTH CTPYH.: OOBEMHAS CKOPOCTH
BO3JIYIITHOTO TOTOKA OJMHAKOBAa BO BCEX €€ CyMMAapHBIX IMONEPEYHBIX CEUYCHUSIX
(Ha ypoBHE KaXKJ10¥ TeHepaIun).

V =V /t=const,

rae V — o6bemHas CKOPOCTb BO3AYIIHOIO IIOTOKA,
V — o6beM rasa;
t — Bpemsi.
Mexny oOBEMHOM UM JIMHEMHOW CKOPOCTSAMHM BO3AYIIHOTO TIOTOKAa YyCTa-
HOBJICHA 3aBUCUMOCTH



DnekTpoHHas oubmuoreka benopyccko-Poccuiickoro yausepcureTa

http://e.biblio.bru.by/

15
\720-8,

rie V. — 06beMHast CKOPOCTh BO3AYIIHOTO OTOKA;
0 — TUHEWHHass CKOPOCTh BO3AYIITHOTO TIOTOKA;
S — momank CcyMMapHOTO CEYSHUS JJAaHHOU reHepaluu OpOHXOB.

OTcrona creayer, 9To JUHEWHAss CKOPOCTh BO3IYIIHOTO TTOTOKA HEOAMHAKOBA H
YMEHBIIIACTCS TI0 MEPE Pa3BETBICHUS JABIXATEIBHBIX MyTEH — HANOOJIBINAS B TPaXee
HAWMEHBIIAs B aJTbBEOJIax.

[ToTok rasa mo ApIXaTENbHBIM ITyTSM OBIBACT:

— JIAMUHAPHBIA — TOCJIOWHOE IMOCTYNATENbHOE JABWKEHUE ra3a C pPa3IMyHOU
CKOPOCTbBI0, CKOpOCTh OoJiee Bricoka B 1ieHTpe (Re < 2000);

— TEPEXOAHBIA — XapaKTepU3YyeTCs 3aBUXPCHHUSIMH, BO3HUKAIOIIMMH B MECTax
pasBetBieHus Tpyoku (Re = 2000...4000);

— TypOyJeHTHBII — XaOTMYHOE [IBJKEHHE MOJIEKYJl Tas3a BJOJb TPyOKHU
(Re > 4000).

XapakTep noToKa rasa omnpeensier yuciio PeitHonbica Re, koTopoe MOXKHO pac-
CUHTATh 1O hopMmyJie

Re=(2r/n)-v-D,

r7i€ 0 — JUHEWHAsi CKOPOCTh BO3AYILIHOIO MMOTOKA;
D — moTHOCTH raza;
1 — BA3KOCTH rasa,
I — paguyc OpoHxa.

Jlecounvie obvemoi.

[Tpu ciokoWHOM JbIXaHWM 3a OWH BAoX B jerkue Bxoaut 0,3...0,5 1 Bozmyxa
(mpIxaTenbHbIN 00beM). [Ipy caMoM TITyOOKOM JIBIXaHUHU JBIXaTeIbHBIH 00bEM MOXKET
naocturath 3...5 1 ((KU3HEHHas eMKOCTh Jierkux). Ho 1 Toraa mocie Bbioxa B JIETKUX
ocraercst O6onee 1 1 Bo3ayxa (ocrarouHblii 00beM). Jlerouneie 00bEMBI U HX HOP-
MaJIbHbIE BEJIMUMHBI JUIsI B3POCIOTO YEJIOBEKA Mpe/ICTaBIeHbI Ha pucyHke 3.1.

PesepBHBIil 00BeM BIOXA
JKuznennas (2,0...2,5 1) EMKkocTb BIoxa
O6mas €MKOCTb JIbIXaTeabHbIH 00beM (3,0...3,5n)
E€MKOCTh JIETKHAX (7...9 mu/kr)
JIETKHX (60...70 min/kr) | Pe3sepBHBIN 00BEM BBIIOXA @
(4,5...6,0 1) (1,0...1,5 n) YHEIWOHATLHA
OCTaTOYHAast EMKOCTb
Octarounsiii 00bem (1,0...1,5 ) (2,5...3,5n)

Pucynok 3.1 — Jlerounsie eMKOCTH B 0OBEMBI

MunyTHBIH 00BeM IbIXaHUS Vg — 3TO KOJWYECTBO BO3/AyXa, BIBIXAEMOTO HITU
BBIIBIXa€MOTO B T€UCHHUE OJTHON MUHYTHI. VE B TIOKOE y B3POCIIOrO YeJIOBEKa COCTaB-
nsiet B cpeareM oT 3 1o 8 a/muH. [Ipr MHTEHCHBHON (HU3MYCCKON HATPY3KE WU MPH
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YBEIMYCHUU OCHOBHOTO 0OMeHa oH MoxkeT gocturath 30 ji/MuH. MUHYTHBIH 00BEM
JBIXaHHs PACCUUTHIBACTCS 1O popMyIie

VE:f-Vt,

rae f —yacrora npixanus;
Vi — IpIXaTeabHbIA 00BEM.

Anamomuueckoe mepmeoe npocmparcmeo Vp — 310 00beM raza B IbIXaTeJIbHbIX
NyTsX, KOTOPBIM HE y4acTBYeT B ra3o00MeHe. DTO TOT 00bEM, KOTOPBIN COAEPIKUTCS
B BEPXHHMX M HIDKHHX JIBIXaTCJIbHBIX MyTsAX (HOCOTJIOTKA, TOPTaHb, Tpaxes, OPOHXH)
U HE JIOCTHraeT ajbBeoJl. Y B3pOCIOro ueioBeka Vp cocraBisger 2...2,2 Mi/KT.
Hampumep, y uenoBeka Becom 70 xr Vp = 150 mi. ®usnonorunaeckoe MepTBOE mpo-
CTPAHCTBO TMPEJCTABISAET COO0N CyMMy aHATOMHUYECKOT'O MEPTBOTO MPOCTPAHCTBA U
aJIbBEOJIIPHOT'O MEPTBOTO MPOCTpaHCTBA (T. €. 00BbeMa albBeOJ, B KOTOPBIX HE MPO-
UCXOJHT Ira3000MeH).

Munymusiii 0ob6vem anveeonsipnou eenmunayuu Vao — 3TO KOJIUYECTBO BO3yXa,
BIBIXa€MOTO WJIM BBIJIBIXAEMOTO B TEYCHHE OJHOW MHHYTHI, KOTOPOE JIOCTUTACT
anbBeosl. Jlpyrumu cioBamMH, MHUHYTHbIH OOBEM albBEOJSIPHOW BEHTHIISILIUM —
Ta 4yacTh Vg, KOTOpas y4acTByeT B razooOMeHe. MUHYTHAs ajibBEOJIsipHAS BEHTUJIS-
IS pacCUUTHIBAETCS 10 hopMmyIie

Va=Tf- (Vi—Vb),

rue f —yacrora neixanus;
Vb — 00beM MEepTBOro NPOCTPAHCTBA.

CooTHollleHre BEHTUJISIIIUN U TIepy3un.

MuHyTHas anpBEOJIIpHAS BEHTWISAIUS B HOPME Yy B3pOCIOr0 YeIOBEeKa
cocraBisier 4...4,5 n/MuH. MunyTHBIE 00BEM KpoBH, win mnepdysus Q, -
KOJIMYECTBO KPOBH, MEPEKAauMBAEMOE CEpALIEM 3a MUHYTY, B HOPME y B3pOCIIOTrO
YeJioBeKa cocTaBisier 5...6 i/MuH.

['a3000MeH 3aBUCUT HE CTOIBKO OT a0CONIOTHBIX BETMYMH aJbBEOJSIPHON BEHTHU-
JSIUU U TIepPy3HH, CKOJILKO OT UX oTHOIIeHUsT Va/Q, KOTOpOe B HOPME COCTABIISICT
0,8...0,85. PaznuuaroT crneayrouye BapuaHThl COOTHOLLICHHUS BEHTWIALIMYU U epPy3Uu:

— cootHomenue Va/Q B nopme (0,8...0,85);

— cootHotrenue Va/Q ke HOpMbI (< 0,8) — BBI3BAHO NPEUMYIICCTBEHHBIM
CHIDKECHHEM aJIbBEOJSIPHOW BEHTWIAIUH (TTOSIBJICHUEM HEBEHTHJIMPYEMBIX alIbBEOI).
[Tpu 3HaYNTENBHBIX HAPYIICHUSIX BEHTUWISIIIUN TPOUCXOINUT YBeIUYeHue (pu3nosoru-
YEeCKOr0 MEPTBOTO NMPOCTPAHCTBA.

KomMmriencatopHoii peakiueir opraHu3Ma B JaHHOW CUTYyaIluu sIBIsieTCsl pediiekc
Dinepa-JIunuectpania — CyE€HHE KPOBEHOCHBIX COCYJIOB JIETKMX B T€X 30HAX, I
UMEIOTCSl HEBEHTUJIMPYEMbIE anbBeosbl. OH MO3BOSIET YMEHBUINTh BEHO3HOE IITyH-
TUPOBAHUE,

— cootHomenue Va/Q Boitre Hopmbl (> 0,85) — BeI3BaHO Mpeod1aaHieM BEHTH-
sy Han nepdys3ueit (MOsSBICHHEM albBEOJ, B KOTOPBIX HE IMPOUCXOJHUT Ta30-
OoOMEH, T. K. OHH He KpOBOCHa0katTcs). [Ipy 3HAUNTENEHBIX HAPYIICHUSX MTepPy3Hn
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TaK)Ke MMPOUCXOAUT YBETUICHUE (PU3HOTIOTHIECKOTO MEPTBOTO TPOCTPAHCTBRA.
Paboma ovixanus.
B mokoe coBepiraercs Hapy>KHBIMA MEKPEOCPHBIMU MBIIIIIAMHA U TuadparMoi
BO BpEMs BJIOXa U OTMCHIBACTCS YPaBHCHUEM

W=P- AV,

rae W — pabora;
P — naBsnenue;
AV — n3menenue oobema (ApIXxaTeabHbIi 00bEM).
DHeprus ApIXaTebHOW MYCKYJIaTyphl pacXOdyeTCs:
— 70 % Ha mnpeosoJICHHE 3JIACTHYCCKOTO COMPOTHUBJICHUS JIETKUX (M3 HHUX
1/2 >Heprun HaKarIMBacTCsS B 3JACTHYCCKUX CTPYKTYpax, 4YTO MO3BOJIAET MPEOJI0-
JIETh CONIPOTHUBIICHUE JIBIXaTCIbHBIX MyTEH Ha BBIIOXE);
— 30 % na mpeo10JIeHre COMPOTUBIICHUS BIXaTEeIbHBIX MTyTEH Ha BIOXE.
YBenudueHne COMPOTUBIICHUS BIOXY WM BBIJOXY KOMIICHCHPYETCS JOTOJTHU-
TEJTHLHOW PabOTON MBIXaTeNbHBIX MBI, CHIDKEHHE PACTSKUMOCTH JIETKUX MPUBO-
JUT K Pa3BUTHIO YaCTOTO M MOBEPXHOCTHOTO JILIXaHUS C IEIbI0 MUHUMHU3AIMHN Pado-
ThI JIBIXaHMS, OJHAKO 3TO YMEHBIIIACT MUHYTHYIO abBEOJISPHYIO BEHTWISIMIO. [1pu
YBEJIMYCHUH YaCTOTHI JbIXaHUS BBIIOX YKOPOYEH, /I (hOPCHPOBAHHOTO TPEOoJie-
HUS CONIPOTUBIICHUE JIBIXaTEIbHBIX IyTEH B pabOTy BKIFOYAIOTCS PE3CPBHBIC MBIIIIIBI
BbIJI0XA (BHYTPEHHHUE MEKPEOCPHBIC MBIIIIIBI).

3ananue

N3y4uuTh CTpOEHUE NBIXaTEeNbHBIX MyTel U (YHKIIUU CUCTEMBI BHEIITHETO JbIXa-
Husl. O3HAKOMUTBCSI C MEXaHUKOW JBIXaHUS W JBUKEHUS BO3JyXa MO JbIXaTEIbHBIM
nyTsMm. M3yunts nerounsie 06bembl. [IpopaboTath moHATHE aHATOMUYECKOTO U (PH-
3HOJIOTUYECKOTO MEPTBOTO IPOCTPAHCTBRA.

KOHmpafleble eonpocaol

1 Ctpoenue npIxaTeabHbIX MyTEH.

2 OYHKIUY CUCTEMbI BHEIITHETO JIBIXaHUs U JIETOYHOTO Cyp(daKTaHTa.

3 IloHsATHE TUTIOKCUY, BUIbI TUTIOKCHUHU.

4 Mexanuka npixanus. 3akoH boins-Mapuotra. Jlerounsie 00beMBI.

5 [Totok rasa (TaMuHaApHBIA 1 TypOyJaeHTHBIN). Yncao Pelinonbaca.

6 O0BbemMHas U TMHEHAs CKOPOCTh Ta30TOKaA.

7/ AHaTtomMuyeckoe M (PU3MOJIOTHYECKOE MEPTBOE MPOCTPAHCTBO. MUHYTHas
albBEOJISIPHAS. BEHTUJIISLIUS.

8 CooTHollleHne BEHTWISAIUMU U Tiepdy3un B HOpME U Tipu natosioruu. Pediekc
Dinepa-JIlunuectpanja.

9 Pabota mprxaHusl.
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4  Crpykrypa cucTeMbl mnuiieBapeHus. buoxummnueckue
U PU3HO0JIOTHYECKUEe NMPOLEeCCh] PU MUIEeBAPEHUHU

4.1 OcHnoenble meopemuuecKkue céedeHus

OcHOBHBIE YacTH ey aouHo-kumednoro tpakra (JKKT):

— pOTOBAs TIOJIOCTH,

— I'J0TKa,

— [HIIEBOL,

— )KEIy0K;

— TOHKHMH KUIIEYHUK,

— TOJICTBIH KHIIEYHUK,

— TOJKEITYIOUHAS JKeJIe3a,

— II€YEHb.

OcHOBHBIC (PYHKITUHU KEITYJOUYHO-KUIIICYHOTO TPAKTA:

— OTpeOJICHHE THIIIH;

— MepeBapUBaHKUE — T10JT JICHCTBUEM IMHIIECBAPUTEILHBIX (EPMEHTOB OCIIKH pac-
MICIUIAIOTCS 0 aMHUHOKHCIIOT, KHPBI — JO TIUICPUHA M KUPHBIX KHCJIOT, YIJIEBO-
Bl — JIO TIFOKO3BI (M APYyTrUX MOHOCAXapuIoB);

— mpoasmwxenne mo JKKT — ocymecTBiasercs MyCKyJaTypou IHIIEBAPH-
TEIBHOTO TPAKTA,;

— BCAChIBaHUE — OCYIIIECTBIIICTCS BOPCUHKAMH KUIICYHUKA;

— CCeKpeIus — BBIpaOOTKA JKEJIC3UCTHIMU KJICTKAMHM IMHIIEBAPUTEIBHBIX COKOB:
CITFOHBI, YKEITYIOYHOT0, TTOJKETYI0YHOT0, KHUIIIEYHOTO COKOB U JKEIT4H,

— peabcopOius — o6paTHOe BcackiBaHue XUKOCTH U3 KKT;

— yJaJICHUE HEMePEeBapECHHBIX OCTATKOB.

Pomosas nonocme.

3yObI U S3BIK OCYIIECTBIISIIOT MEXaHUYSCKOE N3MEIIbUCHUE MMHUINU U (OPMHUPOBA-
HUE THIIEBOr0 KOMKa. SI3bIK TakKe SABISETCS OpraHoM BKyca. CITIOHHBIC JKeJe3bl —
3TO 3K30KPHHHBIE EJIe3bl, BBUICIAIONIME B IOJOCTh PTa CEKPETHI, HA3HIBAEMBIC
catoHOM. Pa3nnuaroT Majble M OOJIBIINE CIIOHHBIE jKejie3bl. Malble CIIOHHBIE JKejle-
3Bl PACIIOJIOKEHBI B CIM3UCTON 000JI0YKE MOJIOCTH PTa U KIACCUPUIIUPYIOTCS TI0 UX
MECTOIOJIOKCHHUIO (IryOHbIC, IIEYHBbIC, MOJIAPHBIC, S3bIYHbIC W HEOHBIC) WM IIO
XapakTepy BBIACIIEMOro cekpeta (cepo3Hbie, CIAM3UCTHIC U CMEIIaHHbIe). bobimu
CIIFOHHBIMH JKEJIe3aMU Ha3bIBAIOT BBIJCISIIONINECS CBOMMH pa3MepaMd TPH Taphbl
CITFOHHBIX JK€JIE3. OKOJIOYIITHBIE JKEJIC3bl, TTOTUSTIOCTHBIC KEJE3bl, TOIbA3BIYHBIC XKE-
ne3bl. [IpoToku Beex jkelie3 UMEIOT BBIXO B POTOBYIO TIOJIOCTb.

CocTaB CIIIOHBI. BOJa, MHUHEpAJIbHbIC COJH, MYLUH (GOpMUPYET U CKICHBACT
MUIIEBOW KOMOK), JIU301UM (OaKTepUIIUAHBIN areHT), pepMeHT amuiasza (paciieris-
eT yriueBoabl) u ap. ClroHa UMeEeT clIadoIIeIounyo peakiuio. OCHOBHbIC (YHKIIMH
CJIFOHBI: CMAaYUBAaHUE M3MEJIbUYCHHOM UM W IOJArOTOBKA IMHUIICBOTO KOMKA K IPO-
IJIATBIBAHHUIO, HAYaJIbHBIA THIPOJU3 YIJICBOJIOB aMWJIa30{ CIIFOHBI; HEUTpaU3aIus
COJITHOM KHCJIOTBI, KOTOpas MOKET 3a0pachIBaThCs M3 JKEIyIKa, 3ammTHOe (OaKTe-
PUITHIHOE) ICHCTBUE.
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I'nomxa — HaxOUTCA HA TMEPEKPECTKE MUIICBAPUTEIBHBIX M JBIXATCIBHBIX Y-
Teil. OHa coeUHSET MOJOCTh HOCA U PTa C OJHOW CTOPOHBI U MUIIEBOJ U TOPTaHb C
JIpyroi cTopoHbl. DYHKITUU TJIOTKH: TIPOABMKEHUE MTUIIIEBOTO KOMKA U3 IMOJIOCTH pTa
B IIUIIIEBO/I, POBEICHNE BO3/yXa U3 MOJOCTH Hoca (MM pTa) B TOPTaHb.

I'morarenbhblil pediiekc 0OecreynBaeT U30JSIUIO JbIXaTeIbHBIX MYTEH BO Bpe-
Ms TiioTaHus. [Ipu 3ToM MsATkoe HEOO OTTATHUBAETCS KBEPXY W MPUKPBIBAET JTOCTYII K
HOCOBOM IOJIOCTH, a HAATOPTAHHUK OITyCKACTCS M 3aKpbhIBaeT BXOJ B ropTaHb. [lu-
IIEBOM KOMOK MPOTAJIKUBAETCS 110 HAIIPABJICHHUIO K MUILEBOTY.

Iuweso0 coequHseT TIO0TKY U KeIyAoK. B BepxHel yactu nuiieBoj o0pa3oBaH
MOTIEPEYHO-TIOJIOCATHIMU MBIIIEYHBIMH BOJIOKHAMHU, B HIDKHEW 4YacTH — TJIAJKUMH
MBIIIIEYHBIMHU BOJIOKHaMU. Ha BXoze B MHUIIEBO PACTIONOKEH BEPXHUN MMHUIIIEBOTHBIH
c(UHKTEp, HA BBIXOJIC — HIDKHHN THUIIEBOIHBIN chuHKTep. DYyHKIMUSA MHUIIECBOJIA —
TPAHCTIOPTHUPOBKA MHUIIIEBOTO KOMKA.

Kenyook.

OTtnensl Kemyaka:

1) nHO — KynoJ000pa3Hast BEpXHsIS 4aCTh,

2) TeJo — MpeCTaBIIIeT COOOK OCHOBHYIO 00J1aCTh OpraHa, pacioJio)KeHO Mex-
Jy THOM M aHTPAJbHBIM OT/EIaMH,

3) aHTpaJIbHas YacTh — PACIIOIOKCHA B HIKHHX OT/IC/IaX Ha BBIXOJIE U3 JKENTY/IKa;

4) muopryecKas 9acThb — COACPKUT CPUHKTEP BHIXOA U3 KEITyAKa.

OYHKINM KeTyaKa: HaKOTMUTeIbHasA, (DepMEHTATUBHBINA THAPOIU3 OCIKOB U Ya-
CTUYHO KUPOB, 00pa30BaHNE XUMYCA.

B obnactu nHa 1 Tena jKenmyaKa pacroyiaraloTcsl *Keye3bl, OHu 00pa30BaHbl Tpe-
MsI TUITAMU KJICTOK:

1) riaBHBIC KJICTKH BBIPAOATHIBAIOT (PEPMEHTHI MENCUH, XMMO3UH (OCYIIeCTB-
JISIFOT TIepeBaprBaHue OeIKOB) M (hepMeHT Jinmasy (repeBapruBaeT SMYJIbIUPOBAHHBIC
KHUPBI, HATPAUMEP KHPBI MOJIOKA);

2) o0KIIaI0uHbIe (MMapUeTabHbIC) KICTKH MPOU3BOISIT COJISHYIO KHUCIOTY, KOTO-
past HeoOxoauMa JiJIsl HeUTpanu3aluu OakTepuil U eHaTypaluu OENKoB,;

3) nobaBouHble (MyKOUAHBIC) KICTKH BBIICIISIOT CIM3b U OMKapOOHATHI, KOTO-
pbI€ HYXKHBI JIJIS1 3aIIUTHI CTU3UCTON 000IOUKH JKETy/ KA.

[Muma Haxoautces B xenyake oT 6 g0 10 u. ComepxumMoe KeayaKa MepexoauT
yepe3 MUJIOPUYECKYI0 YacTh TOJBKO TOT/A, KOrja €ro KOHCHCTEHIIMS CTaHOBHTCS
JKUJIKOW WM MOJTYKHIKOM (XUMYC).

Tonxuu KuweuHux.

Nmeetr nimnay oT 1,7 10 4 M ¥ COCTOUT W3 TPEX OTJIEJIOB. JIBEHAALIATUIIEPCTHOM,
TOLIEH W TMOJAB3HOIIHONW KHUIIKH. DYHKIMU TOHKOIO KHUIICYHHUKA. IEpPEBapUBAHMUE;
TPAHCIIOPTUPOBKA XMMYCa; BCAChIBAHUE MUTATEIIbHBIX BEIIECTB.

Heenaoyamunepcmuas xuwxa (1K),

Hauunaetcs cpasy ke 3a TUIOpuIecKuM CHUHKTEPOM, UMeeT (GOpMY TOIKOBHI,
KOTOpasi OTMOaeT TODKETYIOUHYI0 >kenmedy. [lnmmHa ee coctaBisieT okoiio 25 cm
(12 manpleB), HO MPH ATOM OHa sBIIsAETCA HeHTpalbHbIM oTaeoM JKKT. B mpomecce
MUIICBApEHUs B JIBCHAIIATUIICPCTHOW KHINKE Y4YacTBYIOT MaHKpeatndeckuil (moj-
KEITyTOYHBIN) COK, )KEeTYb U KHIICYHBIH COK, KOTOPHIC HMEIOT IICJIOUHYIO PEaKIIHIO.

Iloooicenyoounas oiceneza pacmojiaraeTcs M03aad JKEIyJKa B 3a0pIOITHHHOM
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IPOCTPAHCTBE HA YpPOBHE SIUracTpHsi M JIEBOro mnoapedepps. SBisieTcs xeie3oi
CMEILIAHHOU CEKPELUU:

— BHEUIHECEKpeTOpHas (PyHKIUS — BBIpaOOTKAa MaHKPEATUYECKOTO COKa,

— BHYTPEHHECEKpETOpHasi (PYHKIMS — BbIpaOOTKA TOPMOHOB HHCYJIMHA,
[JIFOKaroHa u Jp.

[Tankpearuueckuii cok Boiaensiercss B npocseT JIIK. B cocraB ero BxomsT: mpo-
TCONIUTHUECKUE (hePMEHTHI (TPUIICUH, XUMOTPHUIICHH) — OCYIIECTBISIOT PACIICIICHUE
0esKoB; aMuwitoauTHYecKue (hepMeHThI (aMuIiasza u Jp.) — PacUICIUISIOT YIIICBO/IbI; JIU-
HOJIUTHYCCKUE (JIMMas3a U Jp.) — PaclICIUISIOT SMYJIbIUPOBaHHBIC KUPbI;, OMKapOOHa-
Thl — HEUTPAIU3YIOT COJISIHYIO KUCIIOTY JKEJyJIKa; HEOPraHUYECKUE BEIECTBA.

Kenub u ee ponv 6 nuwesapeHuu.

XKemub — 3TO NPOAYKT CEKpELUHU KIETOK MEeUEHHU, MPECTAaBIIET COOOM KHI-
KOCTb 30JIOTHCTO-)KEITOTO LBETA, UMEET IIEIOYHYI0 peakuto. JKenub KOHIEHTPUpPY-
€TCSl U JIENOHUPYETCS B )KEITYHOM ITy3bIpe, OCBOOOKIAETCS U3 HETO MPU COKPAILEHUH
u noctynaeT B JIIIK. CoctaB: Bojia; )KeITYHBIE KHCIIOTHI; KEITUYHbIC TUTMEHTHI (OWITH-
pYOUH — pe3yabTatT Aerpajalii TeMOTJI00MHA); XOJIECTEPHH U JIp.

QOYHKIMU KETUU: MOBBIIIAET aKTUBHOCTh (DEPMEHTOB MAHKPEATHYECKOTO COKa,
MpeXJe BCEro JUMa3bl, >KEIYHbIE KHUCIOThl SMYJIbIUPYIOT HEUTpPaJbHbIE >KUPBI
(AMyJIbTUpOBAaHME — CMCIIMBAHHE JXUpPa C BOJOW, B pe3yjbTaTe 3TOro mpoiiecca
KPYITHBIC KaIUIA Hpa PaclajatoTcsi Ha MHOXKECTBO MEJIKHX); YCHUJIMBAET COKOOT/IC-
JICHUE TIOJKETYTOYHOM KeJe3bl; 00ECIeUNBACT BCACKIBAHUE KUPHBIX KUCIOT U KU-
popactBopuMbIX BUTaMUHOB A, D, E u K; cTuMynupyer nepuctanbTUKy KUILIEYHUKA,
OKa3bIBaeT OAKTEPUOCTATHUECKOE JCHCTBUE HA KUIICYHYIO (IIopy.

[TumeBapenure B TOMIEHW U MOAB3AOIIHON KHIIIKE.

CTeHKa TOHKOTO KHIIIEYHHKA, KaK U KETYyJIKa, COCTOUT U3 YETHIPEX CIIOEB:

1) cnusucras 000Ji04Ka (BHYTPEHHUM CIIOK);

2) IOJCITU3UCTHIN CIIOH (cpeaHuil);

3) MBIIICYHBIH coi (Hapy KHBIN CIIOH);

4) cepo3nast 000s10uKa (CaMblii HAPYKHBIH CIIOK).

CrpoeHue CIIM3UCTON 00O0JIOUKH TOHKOTO KHUIlIeyHHKa (IIeTouHas KaiMma): Iup-
KYJISIpHBIE CKJIAJIKU; BOPCUHKH — MAJIbLICBUIHBIC BHITITUMBAHUS CIU3UCTON 000JIOYKH,
coJepKaliie KpPOBEHOCHbIE W JHUM(pATUYECKUE KaUJUISIPbl, KUIIECYHBIC KEJIe3bl
(kpunThI), BBIJCIAIONIME KUIICYHBIN COK (BKIIIOUYAaeT B ceOs (hepMeHThI, obecrieunBa-
IOIIME€ KOHEYHBIE CTAJuU IEPEBAPUBAHUS BCEX MUIIEBBIX BEIIECTB. YHTEPOKHUHA3Y,
nenTuaa3kl, menounyto gocdarazy, Hykieasy, numnasy, pochonaunasy, amunasy, Jiak-
Ta3y, caxapasy). biarogaps 3TUM CTPYKTypaM YBEIMUHBACTCS IEpEeBapHBAOIIAs M
BCACHIBAIOIAsl TOBEPXHOCTh KUIIEYHUKA.

[TonocTHOE nMuIIEBapeHUE B TOHKOM KHILIKE OCYLIECTBISETCS 3a CYET IMUIIEBA-
PUTEIBHBIX CEKPETOB (TAaHKPEATHUECKUI COK, Kelldb, KHIIEYHBIH COK). B pe3ynbrate
PaCHICIUIAOTCS KPYITHOMOJIEKYJISIPHBIE BEIIECTBA U 00Pa3yIOTCSI B OCHOBHOM OJIMTO-
Mepsl. [locnenyrommii ux pacnaj OPOUCXOAHWT B 30HE, MPUJIETAONIEN K CIU3UCTOU
000JI0YKe, ¥ HETIOCPECTBCHHO Ha €€ MOBEPXHOCTH (MEMOPaHHOE MUILIEBAPCHUE).

BcachiBaHu€e B KUIIIEUHUKE.

OcHOBHOI1 TpoliecC BCaChIBaHUS MPOUCXOJUT B TOHKOM KUIIIEUHHUKE. Y TIIEBOIbI
BCACBIBAIOTCS B KPOBb B BUJIE IIFOKO3bl M YACTUYHO B BUJIE APYTUX MOHOCAXapHUIOB.
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Benku BcachiBaroTCS B KPOBb B BUJIE aMHUHOKHCIOT U MPOCTHIX MENTUI0B. AMUHO-
KHUCJIOTBI 1 MOHOCAXapuIpl 10 CHCTEME BOPOTHOM BEHBI IOCTABJISIOTCS B IEYEHD, T1€
y4acTBYIOT B MeTabonu3me. HelTpanabHble KUpbI pacUICIUISIIOTCA 0 TIMLEPUHA U
YKUPHBIX KUCJIOT. OMYJIbIUPOBAHHBIE KUPHI PU BCACHIBAHUU TOMAIAI0T B TUMQaTH-
yeckue cocyapl. KnetkaMyu KUIIeYyHUWKa U3 TJIMLIEPUHA U KUPHBIX KHUCIOT CUHTE3U-
PYIOTCSl U CEKPETUPYIOTCS B TUM(PATUICCKHE COCYIbl XUWIIOMUKPOHBI (CMECh KHPOB C
XOJICCTEPUHOM, TOKPBIThIC OeikoM). Boxa, MuUHepasbHBIC COJIM, BUTAMUHBI BCACHI-
BAIOTCS B KPOBb HAa BCEM MPOTSHKEHUH TOHKOTO KUILIEYHUKA U B TOJICTOM KHILICYHHKE.

Toncmylii KuwieuHux COCTaBISIET B JUIMHY OKOJIO 1,5 M M COCTOUT U3 IIECTU OT/EJIOB!

1) crenast KMIIKa ¢ anmneHIuKCOM;

2) Bocxoasmas 000/109Hast KHIIKA;

3) norepeyunas 00010YHAsT KHUIIKA;

4) aucxopsmas 000 J0uHasl KHIIKA,

5) cUrMOBHIHAS KHUIIIKA;

6) mpsiMas KHIIKa.

ToncTyro KMIIKY OT MHOAB3AOLIHOM OTHAENSET CIEUUAIbHBIA WMIICOLEKAJIbHBIN
KJIallaH. 3/1€Ch MPOUCXOAUT BCACBIBAHUE B KPOBb BOJIbI, 3JIEKTPOIUTOB, HEKOTOPBIX
BUTaMHUHOB U (pOpMUpOBaHUE TBEPABIX KanoBbIX Macc. Okono 95 % mocrynusiiero
U3 TOHKOM KHIIKM XMMYCa BCAChIBaeTCSi OOpaTHO B KPOBOTOK. B TojcToOM KuIilke
obutaer moisiesHas Mukpodiopa. OHa NPensITCTBYET Pa3MHOXKEHHUIO IMaTOre€HHOU
MUKpPOGIIOpHl U BbIpaOaTHIBAET HEKOTOPhIE BUTAMHHBI U aMHUHOKHUCIOTHI. [Ipsimas
KUIIKA COJEPKUT MPOU3BOJIBLHO KOHTPOIUPYEMBI CHUHKTEP, KOTOPHIN CIYKHUT IS
BBIBEJICHUS HEIIEPEBAPEHHBIX OCTATKOB.

Ocob6ennoctu kpoBocHabxeHus XKKT.

OcHoBubIMEU apTepusamu, cHaOxkatomumu JKKT, sBIAOTCS 4peBHas apTepus
(kpoBOCHaOXaeT JKENMYAOK, YaCTh JIBEHAANATUIICPCTHON KHIIKH, YaCTh IO KEITYI04-
HOW >KeJie3bl W IeYCHB), BEPXHssl OpbDKeeuHas apTepus (CHaOKaeT KPOBBIO YacTh
nopkenynounoi skenessl um JIIK, Ttomryro, moaB3momHyro u 2/3 momnepevHo-
000/T0OYHOM KUIIKK) M HWKHss OpbhkeeuHast aprepust (kpoBocHaOxkaeT 1/3 moneped-
HO-000/I0OYHOW KHIIIKH, CHTMOBUIHYIO W TPSIMYIO KUIIKY). BEHO3HBII OTTOK OT Ke-
JyJIKa, U3 MOJKEIyAOYHOM KEJIe3bl, KUIIEYHUKA ITPOUCXOIUT B BOPOTHYIO BEHY, KO-
TOpasi BIIaJIaeT B KBOPOTa» MeUeHU. B neueHu npoucxoaut o06e3BpeKuBaHuEe pas3iiny-
HBIX Yy>KEPOJHBIX BEIIeCTB (KCCHOOMOTHKOB), aJNICPICHOB, 0B M TOKCHHOB, ITyTeM
NpeBpallleHus UX B Oe3Bpe/IHbIE, MEHEE TOKCUYHbBIC WJIM JIeT4Ye yJalsieMble U3 opra-
HH3Ma COCIMHEHHS.

Ileyenv — 310 camas OombInas jxkesne3a oprann3ma. OHa pacronoxeHa B OpIOITHON
MOJIOCTU TIoJ1 AnadparMoii B paiioHe MpaBoro nojapedepbs. OyHKIMH MMEYSHH: IETOK-
CHKallMsl — KaK yNOMHUHAJIOCh, B TICUEHU MPOUCXOJIUT O0OE3BPEKMBAHUE PA3TUUHBIX
TOKCUHOB M YY>KEPOJHBIX BEIIECTB, MOCIE YEro MPOAYKThI MX PAaCIana BBIBOIATCS
MOYKaMH; METab0IM3M — paclIelyIeHne OEIKOB 10 AMUHOKHUCIIOT, CHHTE3 KHUBOTHOTO
Kpaxmana (TJIMKOTeHa), )KUPOBOW OOMEH, OOMEH BUTAMHHOB M TOPMOHOB; XpaHEHHE
3arMmacoB — IJIMKOT€HA, KUPOPACTBOPUMBIX BUTAMUHOB A u D, BO10pacTBOPUMOIO BU-
TamuHa B12, HIOHOB xene3a, Men U KoOanbTa; MPOIYKIUS U CEKPELUs KEITUH.

Peabcopoyus — obpatHoe BcacsiBanue xkujakoct u3 KKT.

[Mocrymnenue sxuaxoctu B XKKT cocraBnsier 9 n/cyr:
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— 2 n/cyT — ¢ €110l B TUTheM,

— 1,5 n/cyT — ¢ BBICTSAIONICHCS CITIOHOM;

— 2 n1/cyT — XKemyIOYHBIN COK;

- 0,5 alcyt — xenub;

— 1,5 n/cyT — maHKpeaTU4ecKuii COK;

— 1,5 a/cyT — KHIIeYHBIN COK.

Vnanenune xunkoctu us3 JKKT:

— 7,5 nlcyt — BcachIBaHHE B TOHKOM KHIIICUHHUKE;
— 1,4 n/cyTt — BcachIBaHUE B TOJCTOM KHIIICUHUKE;
— 0,1 a/cyt — BeIACIIEHNE C (PEKATHSIMH.

3ananue

N3yunTh OCHOBHBIC YacTH W (YHKIMH >KEITyIOYHO-KHIIEYHOTO TpakTa. O3Ha-
KOMUTBHCS C MPOLECCAMH MUIIEBAPEHUSI B POTOBOM IMOJIOCTH, JKEIIYJKE, JBEHAIIATH-
MEPCTHON KUIIKE, TOHKOM M TOJICTOM KHUIIEYHUKE. V3y4uTh poJb MEUYEHU U MOJKe-
JIyJIOYHOMU KETIE3BI.

KOHmPOJl bHblE 60NPOCHI

1 OcHOBHBIE (PYHKITHH KEITYJOYHO-KHIIIEYHOTO TPAKTA.

2 PoroBast oyiocTh (SI3bIK, 3yObl, TPH Mapbl CIFOHHBIX KEIe3).

3 Ctpoenue u (YHKIIMU TJIOTKH U TTHIIEBO/IA.

4 Kenynok (ctpoeHue U GYHKIIHHU, JKEIE3bI KETYIKA).

5 IIumeBapeHre B IBEHAIATUIEPCTHON KUIIKE.

6 [TomkemyaouHas jxese3a: pacioyioKCHUE U BHEITHECEKpETOpHas QyHKITHS.
7 IlepeBaprBaHMe U BCaChIBAHWE B TOHKOM KHIIICYHHKE.

8 ToncTelii KuMIeYHUK (CTpoeHUE U QYHKINN), peadcopOItus.

9 Poutb neYeHH B MMUIICBAPCHUH, BBIJICTICHHE KEITIH.

S5 CrpykTypa ONOpHO-ABHUraTedbHONM cucTeMbl. (OCHOBHBIEC
(pyHKIMH HUKHUX, BEPXHUX KOHEYHOCTEel, IO3BOHOYHUKA

5.1 Ocnoenvie meopemuueckue ceedenus

OnopHo-ABUraTeNibHasl cUcTeMa 00pa30BaHa CKEJIETOM M MbILILAMHU.

Ckenem — 3TO COBOKYITHOCTb KOCTEH, XPALIEBON TKAHU U YKPEIUISIOIUX X CBSI-
30K. CKeleT 4enoBeKa COCTaBIISIET OCHOBY TeJa, OMpPEENsieT ero pa3Mepsl U GopMy H
COBMECTHO C MBIIIIIAMH 00pa3yeT MOJIOCTH, B KOTOPBIX PACHOJIAratoTCs BHYTPEHHHE
opransl. Ckener coctout npumepHo u3 200 xocteil. Koctu BBINOMHAIOT QYHKIUIO
pBIUaroB, MPUBOJUMBIX B JBUKEHHE MBIIIIIAMHY, U 3aIIUILIAIOT OPraHbl OT TPaBM.

Ckerner yenoBeka BKIIIOYAET WIECTh OT/IETIOB!

1) ueperr;

2) TI03BOHOYHUK;
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3) Hosic BEpXHUX KOHCUHOCTEH;

4) mosIC HIKHUX KOHEYHOCTEH;

5) cB0OOIHBIC BEpXHHE KOHEYHOCTH;

6) cBOOOIHbIC HIKHHE KOHEUYHOCTH,;

CocTtaB U CTpOEHUE KOCTEMN.

B cocTaB KOCTHOM TKaHW BXOJAT HEOPraHMYECKHWE M OPraHMYECKHE BEIIECTBA.
DJIaCTUYHOCTh KOCTH MPUIAET OPraHMYECKOE BEIIECTBO KOJUIAreH, a TBEPAOCTh —
MuHepasbHble co. KocTu ydacTBytoT B oomeHe dochopa u kanbuus. CHapyxu Ko-
CTH TIOKPBITHI HAJKOCTHUIIEH, 00eCTIeunBaroIe MUTaHUE U POCT KOCTEH B TOJIIUHY .
KoMmakTHOE BemecTBO KOCTH 00pa3oBaHO MHUKPOCKOIMMYECKHMH sUYeWKaMu M Ka-
HaJbl[aMH, 1O KOTOPHIM M3 HAJIKOCTHHUIBI B KOCTh NPOHUKAIOT MHOTOYHUCIIEHHBIE
KPOBEHOCHBIE COCYbl U HEPBHI.

Paznuyaror ueTsipe Bua KOCTEN:

1) TpyOuatsie;

2) ry0yarsie;

3) miockue;

4) cMelIaHHEIE,

TpyOuatsie kocTH (ruieueBas, OeIpeHHAs) UMCIOT BU TPYOKH C MOJIOCTBIO, 3a-
MOJIHEHHOM >KENTBHIM KOCTHBIM MO3roM. KOHIIBI 3TUX KOCTEW YTONIIEHBI U 3aII0JTHEHBI
ry0uaTol TKaHblO, COACPIKAIIECH KpAaCHBIA KOCTHBIN MO3T. TpyOuaThie KOCTH CIOCO0-
HbI BBIJICPXKHUBATh OOJbIIME HArpy3ku. [lmockue kocTu (Tonmatku, pedpa, Ta30BEHIE,
YEepEIHbIC) COCTOAT M3 JIBYX IUIACTHMHOK IJIOTHOI'O BEIIECTBA M TOHKOM MPOCIOMKH
ry04aToro BEIIeCTBa MEXIy HUMHU.

CoenuHeHHs KOCTEH.

[ToxaBmxHOE coenuHEeHnEe KocTel oOecrieunBaercs cycraBamMu. OHU 00pa3oBaHBbI
BIIAJMHOM HA KOHIE OJHOW M3 COWICHSIOIIMXCA KOCTEW M IOJOBKOM HA KOHIIE ApPY-
roil. CycTaBbl YKpEIJICHbI BHYTPUCYCTaBHBIMU CBSI3KaMH, & CYCTaBHBIE TIOBEPXHOCTHU
MOKPBITHI XPSIIOM U 3aKIIOYEHBl B CYCTaBHYH CYMKy. CHHOBHAJIbHAsl >KHJIKOCTD,
HaxoJIs11asiCs BHYTPU CyCTaBa, UTPaeT POJib CMa3KH, yMEHBIIAIOIICH TpeHUE.

[TonynonBmxHOE COEIUHEHHE OOECIEYUBACTCS XPAIIEBBIMU TMPOCIOMKAMHU
MEXIy KocTsiMu. Hampumep, Mex 1y MO3BOHKAMU HaXOMSTCS XpslieBble AUCKU. Pel-
pa ¢ TPYJUHON COENMHSAIOTCS TOXKE MOCPEICTBOM XpsAllld. DTH COEIMHEHUs olecrie-
YUBAIOT OTHOCUTEIBHYIO MOJBUKHOCTbD.

HenoasuxHubie coenruenns o0Opa3yroTcs Oaroapsi CpacTaHUIO KOCTe u oopa-
30BaHHMIO KOCTHBIX IIBOB (KOCTH Yepera).

Mbluya — 3To OpraH, COCTOSIIUN U3 TKaHU, CIIOCOOHON COKpaIaThCs MO/ BIIH-
STHIEM HEPBHBIX UMITYJIbCOB U 00€CTIeUnBAIOIICH PYHKIIUN ABUKCHUSI.

B opranusme yenoBeka CymecTByeT TPU TUIIA MBI

— MOIEPEYHO-TI0JIOCATHIE CKEJIETHBIE — MPUKPEIUISIOTCS K KOCTSIM CKeJeTa Mpu
MIOMOIIIN CYXOXKUJIMWA, OTBEUAIOT 32 MPOU3BOJIBHBIE JBUKECHHUS, UX XapaKTEPHBIM MPU-
3HAKOM SIBJISIIOTCS IOTIEPEYHAsi UCYEPUECHHOCTD;,

— TJIaJIKUE — PACIIOJIOKEHBI B YKEJIYJOYHO-KUIIIEYHOM TPAKTE, KPOBEHOCHBIX CO-
CylaX U JpyTrHuX OpraHax, COKpAaIlalOTCS HEMPOU3BOJIBHO, Y HHUX OTCYTCTBYET
HCYEPUYCHHOCTD;
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— MONEPEYHO-M0JI0CcaTasl cepleyHasl — HaXOJUTCS B CEpALE, COKPAIAeTCs pUT-
MHYHO IO/ JIeHCTBHEM COOCTBEHHBIX MMITYJIbCOB (TaK)Ke€ OKa3bIBACT BIUSHHE BeEre-
TaTHBHAs HEPBHAs CHCTEMa), UMEET TMOMEPEYHYI0 UCUECPUYCHHOCTb.

CBolicTBa MBIILIEYHOM TKaHU: BO30yIUMOCTb; COKPAaTUMOCTb; MPOBOAM-
MOCTb; 3JIACTUYHOCTb.

CtpoeHue MBbIIIII.

CkeneTHble MBIIIIBI UMEIOT TOJIOBKY, OprOIIKO U XBoOCT. I[Ipukperuisisace ¢ mno-
MOIIbIO CYXOKHWJINWA TOJIOBKOM K OJTHOM KOCTH, @ XBOCTOM K APYroil KOCTH BO BpEMs
CBOET0 COKpAIIeHUs] MBIl 00€CeunBalOT JBUKEHUE B CYCTaBe, COCIUHSIONIEM
3T KOCTU. MHUKpPOCKOIIMYECKOE CTPOEHHUE MBIIIIL MONEPEYHO-T0JI0CATHIE MBIIILBI
COCTOSIT U3 MBIILIEYHBIX IIYYKOB, KOTOpbIE COAEpKAT OOJIbLIOE KOJUYECTBO MBIIIEY-
HBIX BOJIOKOH, a T€, B CBOIO OUY€pe/lb, CKJIa/IbIBAIOTCS U3 MHOKECTBA MUOPUOPHILI.

Muogubpunna — 310 CTpYKTypHasi €IWHHUIA MBIIICYHOTO BOJIOKHA, MPECTaB-
asmast coboil 0coObIM 00pa3oM OpraHM30BaHHBIE MYYKH OEIKOB, pacloyiararmiuecs
BJIOJTb KJIETKA. MUO(QHUOPHILIBI ITOCTPOSHBI M3 OCITKOBBIX HUTEH (MUKpPO(HIaMEHTOB)
JIBYX THUIIOB — TOHKUX (AKTHHOBBIX) M TOJCTBHIX (MHO3MHOBBIX). DJIEMEHTApHOH CO-
KpaTUTENbHOU eauHuLEeld MUOUOPHILIBL SBISETCS CapKOMEP — YYacTOK MUOPHUO-
pWUIBI MeXay JBymsi Z-mmactuHamu (T. €. MHOPHUOpHIUIA COCTOUT W3 MHO-
KECTBa CApKOMEPOB).

CrpoeHue capkomepa.

Toncreie (MHO3MHOBBIC) HHUTH PACIOJOXKCHBI B ICHTPE MEXKAY JABYMS
Z-TUIaCTUHAMU U CepEeIMHON MPUKPEIUIEHBI K TaK Ha3biBaeMoil M-mactune. ToHkHe
(aKTHHOBBIC) HUTH TPOXOJIAT MEK/Y TOJICTBIMU U MPUKPEIUIAIOTCS ¢ 00EUX CTOPOH K
Z-mtactiHaM. MUO3MHOBBIE HUTH HMEKOT MHOKECTBO «I'OJIOBOK», KOTOPBIE MOTYT
COEMHSATHCS C aKTUHOBBIMU HUTSMH.

B mmromnazMe MBIIEYHON KIIETKH (CapKoIUIa3Me) HaXOIWTCS BECh HAOOP TH-
NUYHBIX JJI 000 Ki1eTKu opraHon1oB. Oco0o cienyeT NoJ4YEpKHYTh HATUYUE!

— CapKOIUIa3MaTHYECKOTO PETHKYIyMa (3TO SHIOIUIa3MAaTUYECKast CEeTh, COAEP-
kaias nonsl Ca??);

— MuorII00MHA (KUCIOPOIOCBSI3BIBAIONIII O€IOK MBIIII, ()YHKIIHS KOTOPOTO 3a-
KJIFOYAETCs B CO3IaHUU KUCIIOPOIHOTO PE3epBa);

— OOJIBIIIOTO KOJIMYECTBA MUTOXOHIPHIA (HEOOXO MBI JUTst cuHTe3a SHeprun ATD).

Mexanuzm mvlueyno2o cokpaweHusl.

B ocHOBe cokpallieHusi MBI JIEKAT YKOPOUEHUE OTIIEIbHBIX €€ CApKOMEPOB,
KOTOpPO€ OOYCJIOBJIEHO CKOJIB)KEHHEM TOHKUX AKTHHOBBIX HHUTEH BIOJb TOJICTHIX
MUO3MHOBBIX MO HANpaBJEHUIO K LEHTPY capkoMmepa. [[nmHa capkomepa B MOKOS-
HICCST MBIIIE OKOJIO 2 MKM, a B COKpaTUBIIEHCS C MaKCUMaJIbHOM CHIJION —
HECKOJIbKO Oosiee 1 MKM.

AKTHBaLUs MBIIIEYHON KJIETKH HAYMHAETCS C JENOJISIpU3AlMU €ro MEMOpPAHBbI.
B pesynbrate storo w3 muctepH T-cuctembl (cnenuUYECKHX SIEMEHTOB CapKo-
IUIA3MATUYECKOTO PETUKYJIyMa) B CapKOILIa3My HAYMHAIOT BBIXOAWTH HOHBI Ca?*,
OHU OTKPBIBAIOT aKTUBHBIC IIEHTPHI HA AaKTUHOBOM HUTU. biaronaps 3ToMy K HUTH aK-
TUHA MPUCOEAUHSAIOTCS «TOJIOBKM» MHO3MHA, KOTOPBIE JIENal0T «rpedok». B pesynbrate
MHOYKECTBA TaKUX JBM)KEHUI HUTH aKTMHA W MHO3MHA CKOJB3SAT JPYT OTHOCUTEIIBHO
Ipyra, U capkoMmep ykopauuBaeTcs. [JoHOpOM 3Hepruum Ajisi ITUX «TPEOKOB» SIBIISETCS
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AT® (npenmnonaraercsi, uro AT® pacnierisieTcss MUO3HMHOM YiKe Toclie «rpedkay, Ja-
Basi TAKMM 00Pa30M SHEPTHIO JJIS Pa3IeNICHUs] aKkTOMHO3UHOBOTO KOMITICKCA).

ITepenaya noTeHIMana AEUCTBUS YEPE3 CUHAIIC.

HepBHO-MbIIIeUHbINA CUHAIC (PUCYHOK 5.1) BKIrOYaeT B ce0sl aKCOH JIBUTaTEIIb-
HOW HEpPBHOM KJIETKH (MOTOHEHpPOHA), KOTOPBIA CONEPIKUT IMY3BIPHKH C MEIHATOPOM
(areTMIIXOIMHOM) M 3aKaHYMBACTCS MPECHUHANTHYECKONH MemOpanoit. C apyroi cro-
POHBI CHHAIICA MbIIIEYHAs KJIETKA MOKPBITa MOCTCUHANTUYECKON MeMOpaHoi, Ha KO-
TOPOH PaCIOIOKEHBI PEIENTOPBI MearaTopa (XOJMHOPEICTITOPhI) U NOHHBIC KaHAJIbI.
Mesxny npe- ¥ MOCTCUHANTUYECKUMHU MeMOpaHaMH HAXOJIUTCSl CUHANITUYECKasI IIEITb.

Pucynok 5.1 — HepBHO-MBIIIEUHBIN CHHAIIC

[TocTyruieHne 1o akCoHy HEPBHOI'O MMITyJIbca OOYCIIOBIMBAET CIEAYIOIIYIO MO~
CJIe1I0BAaTENbHOCTH 3(P(HEKTOB!

— npu noctymienuu I1J] k npecuHanTuyeckolr MeMOpaHe B HEMl OTKpPBIBAIOTCS
KaJIbI[MEBbIE KAHAJIBI;

— Bxoaamuit Ca®* B3aMMOIEHCTBYET ¢ GEIKOM KaTbMOLYTMHOM;

— B pe3yJibTare K NPeCHHANTHUYEeCKOH MeMOpaHe MOATITMBAIOTCS HECKOJIBKO ITy-
3BIPBKOB C MEUATOPOM,;

— MEAUATOpP MOCTYNAET B CUHAIITUYECKYIO LIEIb;

— 0oJbIIas YacTh MOJIEKYJ MEAHATOpa JIOCTUraeT MOCTCUHANITHYECKOH MeMOpa-
HBI, I/I€ COEUHAETCS C XOJIMHOPELENTOPOM;

— pe3yJbTaTOM B3aUMOJEICTBUS MEAUATOpPA C PELUENTOPOM SIBISIETCS OTKPHITUE
VMOHHBIX KaHaJIOB,;

— MOHBI HATPUS MO T'PATUEHTY KOHLIEHTPALMM U3 CHUHANTUYECKOW IIENU MOCTY-
NarOT BHYTPh MBILIEYHOT'O BOJIOKHA U JIEMOJIIPU3YIOT NOCTCUHANITHUECKYI0 MEMOpaHYy;

— AUETWIXOJIMH pas3pyliaercs (EepMEHTOM XOJMHAICTEPA30H, PpEeLEenTop
BBICBOOOKJaeTCH.
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Heucamenvras eounuya BKIIOYAeT B c€0sI MOTOHEHPOH M TPYIIIY MBIIICYHBIX
BOJIOKOH, MHHEPBHUPYEMBIX DPa3BETBICHHSIMHM aKCOHA 3TOr0 MOTOHeHpoHa. Yucio
MBIIIEYHBIX BOJIOKOH B €AMHHUIIC 3aBHCUT OT (DYHKI[MH, KOTOPYIO BBIMOJHSIET JaHHAS
meima (ot 10 mo 30 000).

3akon «ece unu Huue2o».

OIUMHOYHOE MBIIIEYHOE BOJOKHO IMOMYHHSETCS 3TOMY 3akoHy. Iloamoporosoe
pasapakeHHe HE BBI3BIBAET COKPAIIEHHs, a MIOPOTOBOE BBHI3BAET MAaKCHMAJILHO BO3-
MOYKHOE COKpaIllcHHE: TaKUM 00pa3oM, aMILIUTY/a MBIIICYHOTO COKPAICHHs HE 3a-
BUCHT OT CHIIBI pa3apakeHusl.

3apanue

PaccmoTpeTts, uem 00pa3oBaHa OMOpPHO-ABUTATENbHAS cucTeMa. M3yuuTh cocTas
U CTPOCHUE KOCTEH, cTpoeHue Mbliiil. [loyduTh npeacraBieHue 0 MEXaHU3ME MbI-
IEYHOTO COKpaileHus. O3HAaKOMHUTBCS C MNPOLIECCOM TMepeAadyd MOoTeHIuana Jeu-
CTBHUSI Ue€pe3 CUHAIIC.

KOHmPOJleble eonpocol

1 Ckenert denoBeka (ueM 00pa30BaH, U3 KaKMX OTIEIOB COCTOUT).
2 CocTaB U CTpPOEHHUE KOCTEH, BUIbI KOCTEH.

3 CoennHeHHsT KOCTEH.

4 Tpu Tumna mei. CBoNHCTBA MBIILIEYHOW TKaHHU.

5 CTpoeHue MBI, AJIEMEHTapHasi COKpAaTUTEIbHAs €IUHUIIA.

6 MexaHu3M MBIIIEYHOTO COKPAIIICHHS.

7 Ilepenaya curiaia B HEPBHO-MBIIIIEYHOM CHHAIICE.

8 IlonsaTue ABUraTENbHON €QUHULILL. 3AKOH «BCE WJIA HUYETO.

6 II{uToBHAHAA XKejie3a M ee PoJib B OHOJOTHUYECKHMX Ipoleccax
OpraHusma

6.1 Ocnoenvie meopemuueckue ceedenus

I'opmons! (0T rped. hormao — npuBoOIUTH B ABMKEHHUE, MTOOYXK1aTh) — OHOJIOTH-
YeCKH aKTUBHbIE OpPraHWYEeCKUE BEIIECTBA, KOTOPbIE BBIPAOATHIBAIOTCS KeEJI€3aMU
BHYTPEHHEW CEKpPELMH, NOCTYNAKT B KPOBb, JOCTUTAIOT OPTraHOB-MUILEHEHN, CBS3bI-
BAIOTCSl C PELENTOPAMHU M PETYJIUPYIOT, TAKUM 00pa3oM, NEATEIbHOCTh OPraHOB H
TKaHEW )KMBOT'0 OpPraHu3Ma.

HNepapxust TOPMOHOB.

['aBeHCTBYIOIIYIO POJIb 3aHMMAET CHCTEMa TOPMOHOB TrUMoTaiamyca (iudepu-
HBI U CTATHHBI), KOHTPOJIUpYEeMasl [ICHTPaJIbHON HEPBHOM cucTteMoi. HeiiporopMoHsI
C KPOBOTOKOM JOCTUTAIOT aJIeHOrunodusa, rae JMOepuHbl CTUMYJIUPYIOT WIH CTaTH-
Hbl UHTUOUPYIOT OMOCUHTE3 M CEKPELHUIO TPOIHBIX TOPMOHOB. TpOIMHBIE TOPMOHBI
BO3JICHCTBYIOT Ha mepudepruyecKkue Keesbl, CTAMYJIUPYS BbIJICIEHUE COOTBETCTBY-
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IONMX TNepu(epruuecKuXx TOPMOHOB. VI3MEHEHHE KOHIICHTpAaluu MeTabOIMTOB B
KJIETKaX-MHIICHAX 110 MEXaHU3MY OmpuyamenbHou 00pamuoll ce:a3u MOaBIseT CHH-
Te3 TOPMOHOB (BO3IIEHCTBHE HA SHAOKPUHHBIC JKeJe3bl U Turotanamyc). CUHTE3 U
CEKpeIlusl TPOITHBIX TOPMOHOB TUTO(H3a MOJABISIETCS TOPMOHAMHE TIepU(EPHISCKUX
’KeJe3 TaKKe 10 MEXaHU3My OTPHUIIATEIbHON 00paTHOM cBsi3u (prcyHOK 6.1).

1 — cuHTE3 U CeKpelus rTOPMOHOB CTUMYJIUPYETCS] BHEIIHUMH U BHYTPEHHUMHU CUTHAJIAMU;
2 — U3MEHEHHE KOHILIEHTPALUU METabONMTOB B KJIETKaX-MHUIICHSX MOJABISET CUHTE3 TOPMOHOB
SHJIOKPUHHBIX Kelle3; 3 — N3MEHEHUE KOHIICHTPAIIMH METa0O0JIMTOB B KIIETKAX-MHIIEHSIX TTOIABIISICT
CHUHTE3 TOPMOHOB TuUMoOTajgamyca; 4 — CHHTE3 M CEKpeluss TPOMHBIX TOPMOHOB IOJABISETCS
TOPMOHAMH OSHJOKPHHHBIX Jkelie3; & — CTUMyISAIUsS CHHTE3a U CEKPEIMd TOPMOHOB;
© — nmojaBJICHNE CHHTE3a M CEKPEIIMH TOPMOHOB (OTpHIIaTEIbHAS 00paTHAsI CBSI3b)

Pucynok 6.1 — Perynsinust cMHTe3a ¥ CEKpeIi TOPMOHOB

Krnaccudukaiys ropMOHOB IO XUMHYECKOMY CTPOCHHIO.

['opMOHBI — MPOU3BOAHBIE AMHHOKHCIOT (aJpeHaMH, HOPaAPEHAIUH, THPOK-
CHH, TPUHOATHPOHHH).

[TenTuaHapie TOPMOHBI (TPOMHBIC TOPMOHBI TUIO(GH3A, AHTUIUYPETHYCCKHMA
ropmon (AJI', Ba3OIpecCHH), OKCUTOLMH, KalbIUTOHHWH, AapaTrOPMOH, HHCY-
JIVH, TJIFOKAroH).

CrepouHbie TOPMOHBI (KOPTH30JI, aldbIOCTEPOH, 3CTPAAUOI, IPOreCTEPOH, Te-
CTOCTEPOH, KAJIBIIUTPHO).
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I'opmonwvl cunomanamyca.

D10 HeOOJbpIIME MEeNTHAbI, OOpa3yroluecs B Aapax runorajamyca. JlokazaHo
CYILIECTBOBAHHME CEMH JTMOEPUHOB U TPEX CTATUHOB:

— KOPTHUKOJIUOEPUH — CTUMYJIHMpPYET OOpa3oBaHHE aJpPEHOKOPTUKO-TPOIHOTO
TOPMOHA U JIMIIOTPOITHOT'O TOPMOHA;

— JIIONUOEPUH — CTUMYJIMPYET 00pa30BaHUE JIOTEUHU3UPYIOIIET0 TOPMOHA,;

— QomnunubepuH — CTUMYIUPYET 00pa3zoBaHuE (POJUTUKYIO-CTUMYIUPYIOIIETO
TOPMOHA;

— IPOJaKTONIMOEPUH — CIIOCOOCTBYET BBIJCICHUIO MPOJIAKTHHA;

— IIPOJIAKTOCTATUH — UHTUOUPYET BbIICIICHNE TPOJIAKTHHA;

— COMaTOJMOEPUH — CTUMYJIUPYET CEKPELIMI0 FTOPMOHA POCTAa,

— COMAaTOCTaTUH — HWHTHOMPYET CEKPEIHI0 TOPMOHA POCTa W THPEOTPOII-
HOI'O TOPMOHa,

— TUPOJIMOEPHUH — CTUMYJIMPYET CEKPELIMIO TUPEOTPOITHOIO TOPMOHA U MPOJIAKTHHA;

— MEJaHOJMOEpUH — CTUMYJHPYET CEKPEUHI0 MEIaHOIUT-CTUMYJIUPYIO-
IIET0 TOPMOHA,;

— MEJaHOCTaTUH — UHTUOUPYET CEKPELIMIO METaHOIUT-CTUMYJIUPYIOLIETO TOPMOHA.

T'opmonsl eunogusa.

[Mepenusisa noas (axeHorunodus):

— agpeHokopTuKOTponHbIi ropMoH (AKTI) — ctumynupyeTr BoIpabOTKY CTEpO-
UJIHBIX TOPMOHOB KOPKOBOTO BEIIECTBA HAJAMOYCYHUKOB (KOPTH30Jia, a TaKKe He-
OOJIBIINX KOJUYECTB aHIPOrCHOB M SCTPOTCHOB);

— comarotpornubiii ropmon (CTI'), uiau ropMoH pocta, — YCKOPSIET pOCT KOCTEH
1 MATKHUX TKaHEH;

— tupeoTpomnHubiii ropmoH (TTI') — cTUMyIHPYeT CHHTE3 TOPMOHOB IITUTOBUIHOM
*keJe3bl (THPOKCHH U TPUHOATUPOHUH);

— JJAKTOTPOITHBIN TOPMOH (IPOJIAaKTHH) — BBI3BIBACT U IMOJICPKUBAET 00pa3oBa-
HHE MOJIOKA B MOJIOYHBIX XKeEJIe3aX;

— ommukynoctumynupyromnuii ropmon (PCIY) — y *KEHIIUH CTUMYJIHPYET POCT
U co3peBaHue (HOJUTMKYJIA, a TAKKE CUHTE3 ICTPOI€HOB; Y MYXYHH BIIUSET Ha CO3pe-
BAHHUE CIIEPMATO30U/IOB;

— MmoTeuHU3UpyroIui ropMon (JII') — y KEHIUH CTUMYJIUPYET CHHTE3 3CTPO-
I'€HOB, 3aITyCKaeT OBYJISIHUIO, PETYIUpPYET (GOPMUPOBAHKE JKEITOTO TeIa U CEKPELUIO
IPOreCTEPOHA; Y MY XYHH OTBEYAET 32 BHIPAOOTKY TECTOCTEPOHA, YTO CIIOCOOCTBYET
CO3PEBAHMIO CIIEPMATO30U 0B,

— MenaHouuTcTuMynupytomuid ropmon (MCI') — peryiupyer (QyHKIMIO THT-
MCHTHBIX KJIETOK KOKHU (MEJTaHOIMTOB).

Baausist 1o (Heiporumnodus):

— Ba30MpPecCHH (aHTHINYPETHIESCKUI TOPMOH) — CTUMYJIHPYET 00paTHOE BCachIBa-
HHE BOJIbI B ITIOYKAX, YTO MPUBOIMT K CHIDKEHHIO 00beMa BBIICIISIEMO MOYH (rype3a);
MOBBIIIAET TOHYC APTEPHUOJI, UTO BEAET K YBEIMUCHUIO APTEPUATILHOTO IABJICHMUS;

— OKCUTOLIMH — TIOBBIIIAET COKPATUTEIbHYI aKTUBHOCTh MYCKYJIaTypbl MAaTKH,
YTO YCKOPSAET POJIbL.

['OpMOHBI IMTOBUIHOM KEJE3bI ACTATCA HA JBa PA3JIMYHbIX Kjacca!
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— WOIUTHUPOHHMHBI (THPOKCHH, TPHUUOATUPOHHH), PETYIUPYIONIHNE OCHOBHOM
00OMEH OpraHu3Ma;

— KaJbIMTOHMH, YYacTBYIOIIMHA B peryjisilud OOMEHa Kajblus U Pa3BUTHUS
KOCTHOM TKaHU (CHM)KAET CO/IePIKaHUE KAIIbIUS B KPOBH).

["opMOHBI IIUTOBUIHOM Kelie3bl BRIpadaThIBAIOTCA B c(hepuyecKkux oOpa3oBaHU-
X, Ha3bIBaeMbIX (osutnkyinamu. Kietku (osmnkyioB BeipadaTeiBatoT TupokcuH (T4)
u Tputionruponun (T3) mox aeifictBueM THpeoTponHoro ropmona runodusza (TTT).
JIJist cuHTe3a ABYX TJIABHBIX TOPMOHOB LIMTOBUIHOM Kelie3e HeOOXOAUM WO U amMu-
HOKHUcHO0Ta THpo3uH. [Ipu cuHTe3e oOpazyercs cnenupuyeckuii 6e10K — TUPEOoTIIo-
OyJIMH, KOTOPBIM HaKaIJIMBAETCA B MOJOCTH (OJTUKYJA M CIYKHUT CBOCOOpA3HBIM
«3amacomM» st ObICTPOrO CUHTE3a TOPMOHOB.

DOyHKIMSA KOACOAEPHKALIUX TOPMOHOB.

1 AxTuBHpYIOT IpOLIECCHI BBIPAOOTKH SHEPTUH, YCKOPSIOT KaTaOoiau3M OEKOB,
KHUPOB U YIIIEBOJOB (BO3pacTaeT OCHOBHOW 0OMeH U motpediienue Oz, CTUMYITUpPYET-
cs1 cuHTe3 OekoB 1 akTHBHOCTH Na*-K*- AT®as3kr).

2 Y CUIMBAIOT MIMKOT€HOJN3 (MIOBBIIIACTCS YPOBEHb caxapa KPOBH).

3 YcwmBator gaeiictBue katexonamuHoB (yBenmuuBaetrcs UCC u cepaeuHbIi
BBIOPOC, MOSABIIAETCSI HEPBO3HOCTD, Pa3IpaKUTEIbHOCTh, MBIILIEYHBIN TPEMOpP U BO3-
HUKACT THITOTPOQHSI MBIIIILY).

lapawumosuonvie diceneszvl. BripabaThiBalOT MapaTropMOH — OH YBEJIMYUBAET
COJIEp’KaHUE KaJIbLIMS B KPOBH, SIBISIETCA AHTAarOHUCTOM KaJbLIUTOHHUHA.

Iloooicenyoounas nceneza. ITO Kele3a CMEIIAHHONW CEKPEIU, COIACPKHUT IBE
TPYIIIBI KJIETOK: OJTHU BBIPA0ATHIBAIOT MUILEBAPUTETBHBIE (DEPMEHTHI, APyTrUe — rop-
MOHBI. ['OpMOHBI BEIPaOATHIBAIOTCS YHIOKPUHHBIMU KJIETKAMH:

— rMoKarod (A-KJIETKH) — CTUMYJIMPYET paciaj] IIIMKOTeHa U CHHTE3 TJIIOKO3bI
U3 OCJIKOB U JIMMIUJIOB, YTO MIPUBOIUT K HOBLIULEHUIO YPOBHSL 2TIIOKO3bl 8 KPOBU,

— uHCcynuH (B-knetkn) — o0ecrieynBaeT MOCTYIUICHHE TIIFOKO3BI U aMUHOKHCIIOT
BHYTPB KJICTKH (CHUdICaem cooepaiicanue 2nioko3svl 6 kposu). Kpome TOro, OH akTUBH-
PYET OCHOBHBIE PEPMEHTHI TJIMKOJIU3a, YCKOPSIET MPOU3BOICTBO JIMIHUIOB U OEJIKOB,;

— comaroctatuH (D-kneTku) — moaaBiseT CEKPEUio OOJIBIIMHCTBA U3BECTHBIX
TOPMOHOB, BBIPaOOTKY MUIIEBAPUTENIbHBIX (DEPMEHTOB MOKEITYyA0YHOM Kelle3bl U
MOTOPUKY KHIIeUHUKA (YHUGepcanvHoe uneubupyrowee oeicmeaue);

— mankpearndeckuii nomunentua (PP-kinerku) — HHrUOUTOP BHIPAOOTKH MHIIIE-
BapUTENIbHBIX (PEPMEHTOB MOKEITYJOUHOM JKeIe3bl U CUHTE3a TIFOKO3bI B IEYEHHU.

T'opmonsl Haonoueunukos. KOpkoBOe BEIIECTBO HA/IMOYCYHUKOB BhIpAOATHIBAET
KOPTUKOCTEPOUIBI:

— KIy0OYKOBasi 30Ha — MUHEPATOKOPTUKOMIBI (a1bIOCTEPOH U JIP.) — PEryJiu-
PYIOT BOJHO-COJICBOM OOMEH B OpraHu3Me, CTUMYJIMPYIOT BcachiBaHue Na* B moukax,
3aJICP’KKY BOJIBI B OPraHU3Me U BbIIeIeHHE ¢ Moot K,

— IMy4YKOBasi 30Ha — TJIOKOKOPTUKOHIBI (KOPTH30J M JAp.) — BBIPa0ATHIBAIOTCS
mox aeiicteueM AKTI rumodwusa, ympaBisioT peaknuei opraHu3Ma Ha JIEHCTBHE
cTpecc-(hakTopoB, BBI3BIBAIOT pacmaj (KaTtaboJi3M) yrieBOJOB, OEIKOB M KHPOB,
YBEIUYMBAIOT (DUIBTPALMI0O MOYM B MOYKAX, YTO BEAET K YBEJIMUYEHHUIO JIUYpPE3a,
YYaCTBYIOT B CTaOWJIM3AllMM apTepUAILHOTO AaBiieHus (YCWIMBAIOT NEHCTBHE Ka-
TEXO0JIAMUHOB), YMCHBIIAIOT BOCHAIUTEIILHYIO PEaKIHiO (ITOIaBIISIFOT UMMYHHUTET);
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— ceTdyaras 30Ha — IOJIOBbIC TOPMOHBI (aHAPOTEHBI, KOTOPBIE TaKXKE SBISIOTCS
IPE/IIICCTBEHHUKAMH SCTPOTCHOB).

Mo3roBoe BeleCTBO HAAMOYEYHUKOB BhIpAOATHIBAET KAaTE€XOJAMUHBI — aJipeHa-
JIMH ¥ HOPAJPEHAINH, KOTOPBIE SIBJISIFOTCS TOPMOHAMU CTPECCA, OKA3bIBAIOT HA OPTaHbI
U TKaHW JICUCTBUE, OJI00HOE NEUCTBUIO CUMIIATHUYECKUX HEPBOB, BBI3BIBAIOT paCIia]y
IJIMKOT€HAa U CHHTE3 TJIFOKO3bI U3 OEJKOB W JIMIHJIOB, YBEIUYUBAIOT YaCTOTY U CUITY
CEpACYHBIX COKPALLECHUH, CYKUBAIOT KPOBEHOCHBIE COCY/Ibl, ITIOBBILIAIOT APTEPUAIBHOE
JIaBJICHHUE, PACIIUPSIOT MPOCBETHI OPOHXOB, CHUXKAIOT paboTy KelyIKa U KUIIEYHHUKA,
MOBBIIIAIOT BO30YAMMOCTD PELIETITOPOB, BHI3BIBAIOT PACIIUPEHUE 3PAYKOB.

3apanue

N3yuuTth uepapxuro 1 KiacCu(UKAIU0 TOpMOHOB. O3HAKOMUTBHCS C TOPMOHAMH
runoTanamyca, runodusa, IUTOBUIHON M MApalIUTOBUIHON >KeJe3, MOKeIya0u-
HOM KeJje3bl, HAAIMOYeUHUKOB. 3yunTh peryisinuio CUHTE3a U CEKPELIMH TOPMOHOB.

Koumpwl bHblE 60NPOCHL

1 I'opmonsl. Knaccugukanus ropMOHOB.

2 Uepapxus rOpMOHOB.

3 Perynsnus cuHTe3a U CEKPEIIMU TOPMOHOB.

4 T'opMOHBI TUIIOTaJIaMyca.

5 N'opmons! runodusa.

6 ["'opMOHBI ITUTOBUIHOW U MAPAITUTOBHIHOM JKEJIC3Hl.

7 OyHKIMY HOJCOEPIKAIIUX TOPMOHOB IIIMTOBUIHOM JKEJIE3HI.
8 ['opMOHBI TOIKETY TOUHOM JKETIE3bI.

9 'opMOHBI HAMTOYECYHUKOB.

7 CrpoeHue M (YHKIMH BereraTUBHON HEPBHOW CHCTEMBI.
Mo3soaucroe Tesio. PedguekropHuas ayra

7.1 Ocnoenvie meopemuueckue ceeoeHus

AHaTOMUYECKH HEPBHAS CHUCTEMA MOPA3AeISICTCs Ha NIEHTPAIbHYIO U Tiepude-
puueckyto, K 1eHrpanbHoii HepBHOU cucteme (IITHC) oTHOCSATCS TOJIOBHOM M CIIHH-
HOM MO3T, K nepudepudeckoit — 12 map yepenHoMO3roBbIX HEpBOB, 31 mapa CIUHHO-
MO3TOBBIX HEPBOB M HEPBHbIE y3JIbl.

OYHKIIMOHAIBHO HEPBHYIO CUCTEMY MOKHO pa3/IeJIUTh Ha COMAaTHYECKYIO U Be-
reraTUBHy0 (aBTOHOMHY0). ComMaTHuyecKasi 4acTh HEPBHOW CHUCTEMbI YYacTBYET B
IIPOBEJICHUM YYBCTBUTEIIbHBIX BIUSHUNA M HAIMPABJISET KOMAH/bI K CKEJIETHBIM MBbIIII-
1aM. YmpaBjeHue paboToil CKENETHBIX MBI MOKET MOJYMHITHCS HalleMy CO3Ha-
HUto. BereratuBHas HEepBHAS CHCTEMa KOHTPOJIHMPYET pabOTy BHYTPEHHUX OpPTaHOB,
€c eIle Ha3bIBAIOT aBTOHOMHAs — OHA HE TOJUYWHSACTCS HAIIeMy CO3HaHWIO. Berera-
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TUBHAsT pPEQIEKTOpHAs Jayra COCTOUT W3 TPEeX 3BEHHEB — UYBCTBUTEIHHOTO,
Y WCTHOJIHUTEIBHOTO.

BereraTtuBHasi HepBHas CUCTEMA MOAPA3ICIISIETCA HA CUMIIATUYECKUN, TTApaCUM-
MMATUYECKUM M METACUMIIATUYECKUU OTHAENbl. B cuMmaTthdeckoMm, IapacumIiaTuye-
CKOM OTJelax HMMEIOTCS IeHTpaibHas U nepudepuueckas yactu. lleHTpanbHYyIO
4acTh OOpa3yloT Teja HEUPOHOB, JEXKAIIUX B CIOMHHOM M TOJIOBHOM MO3re. OJTH
CKOILJICHHUSI HEPBHBIX KJICTOK MOJYYHIIM Ha3BaHWE BEreTATHBHBIX siep (cummaruye-
CKUX U MTAPaCHMITATHYCCKHUX).

Otxonsimue OT sAIep BOJIOKHA, BET€TATHBHBIE Y3IIbI, JIEXKAIIUE 34 IpeIeaMU
LEHTPAIBHOM HEPBHOM CHCTEMBI, U HEPBHBIC CIUIETEHUSI B CTEHKaX BHYTPEHHUX Op-
raHoB 00pa3yroT mepudepruyecKkyro 4acTh BEreTaTHBHOW HEPBHOW cucTembl. MeTa-
CUMITATUYECKUNA OTJIEN IEJTUKOM PACIIOJIONKEH HA Tepu(eprr B CTCHKAX BHYTPEHHUX
OPraHOB U PETYJUPYET COKPALICHUE MBIIIIL] AK€ B U30JIMPOBAHHOM OPTaHE.

CumnaTuyeckue sijpa pacrhoiokKEeHbl B CIIMHHOM MO3re, B 00KOBbIX porax. Ot-
XOASIIME OT HErO HEPBHBIE BOJIOKHA 3aKaHYMBAIOTCS 3a MPEIEIaMU CIIMHHOTO MO3ra
B cUMIIaTU4YeCKuX y3inax. [Ipeay3noBeie HEHPOHBI HAXOIATCS B OOKOBBIX porax rpya-
HBIX U TOSICHUYHBIX CETMEHTOB CIIMHHOTO MO3Ta, MEAUATOP — AlETHUIXOJHH, MOCT-
TaHTJIMOHAPHBIEC — B Y3J1aX PSOM CO CIIMHHBIM MO3TOM, MEIMATOP — HOPAIPECHAIIMH.

[TapacumMnaTuyeckue sapa Jiexar B CPEAHEM U MPOJOIATOBATOM MO3re, a TAKXKeE
B KPECTLOBOM YAaCTU CHMHHOIO Mo3ra. HepBHbIE BOJIOKHA OT siAEP MPOIOJITOBATOIO
MO3ra BXOJSIT B COCTAaB ONyKJalOIUX HEPBOB. Menuarop, BbIACISIEMbId CHHAIICAMU
B 000MX THUIAaX HEHPOHOB, — aneTWiIXoiauH. OT snep KPEeCTIIOBOW YacTH CIUHHOTO
MO3ra IMapacUMIIaTUYECKUE BOJOKHA MAYT K TOJICTOM KHILIKE, MOYEBOMY IIy3bIPIO,
IIOJIOBBIM OpraHaM.

BereratuBHble HepBHBIC Y3IIbl pacnoniaratorcs 3a npenenamu [THC BOmm3m ot
OpPraHoOB WJIM B CTEHKAaxX CaMHUX 3TUX OpraHoB. OHH, TaK K€ KAK U BET€TaTUBHBIC A/IPA,
NPEACTaBISAIOT COOOM CKOIJICHUSI HEPBHBIX KIJIETOK. TakuM 00pa3oMm, MyTh W3 IICH-
TPaJbHOM HEPBHOM CHUCTEMBI [0 YIPABISIEMOrO OpraHa BCErja COCTOUT M3 JIBYX
HEPBHBIX KJIETOK. T€JI0 OHOM M3 HUX HAXOAUTCS B MPEAETIaxX UEHTPAJIbHON HEPBHOM
CUCTEMBI, TEJIO0 BTOPOM — B OJTHOM M3 HEPBHBIX Y3JIOB, JISKAIIUX HA epudepuu.

BHyTpeHHHE OpraHbl HalIETO Tejla UMEKT JBOMHYIKO WIM TPOMHYK) WHHEpPBA-
1110, B 0lHUX OKaHYMBAIOTCS CUMIIATUYECKUE U NMApACUMIIATUYECKUE HEPBBI, B JAPY-
TUX JONOJIHUTEIBHO €Ile U MeTacuMIaThdecKue. Takou KOHTPOJIb 34 BHYTPEHHUMHU
opraHamMu o0ecleunBaeT HAJCKHYIO PETYIISIHNIO UX IEATeTbHOCTH.

CTuMynsiuusi CUMIATHYECKOTO M MapacUMIIATHYECKOrO OTJIEIIOB BETETATUBHOM
HEPBHOI CHCTEMbI BBI3BIBACT B OpraHax Tejla MPOTUBOIOIOKHBIN 3¢ dekT (Tadiua 7.1).

Ta6muma 7.1 — BausiHue CUMITATHYECKOW U MTapacUMITaTUYECKOW HEPBHOM CUCTEMBI

Cumnarunyeckast [Tapacummnarnyeckast HEpB-
CucreMbl 1 Oprabl
HEpBHAas CUCTEMA Has CUCTEMa
1 3pauox Pacmmpenue Cyxenue
2 Cne3Hast xenesa - YcuneHnue cekpenuu
3 CritoHHBIE JKeJe3bl Maroe KoI4ecTBO rycToro cekpera | OOMIbHBIN BOJISHUCTBINA CEKPET
4 CepaeuHblil pUTM VYyaienue Ypexenue
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CuMnarndeckas [TapacumraTndyeckast HepB-
Cucremsl 1 opraabl
HEpBHAs CHCTEMa Has CUCTEMa
5 CokpaTuMoCTh ceparia VYcunenune Ocabiaenune

6 KpoBeHocHBIE COCYTBI

Cy:xaet apTeproJIbl KMILIEYHUKA U
IIAJKAX MBIIIIL.

Pacumpsier apreprossl roJI0BHO-
IO MO3Ta U CKEJICTHBIX MBIIIIILL

[ToxnepxuBaeT NOCTOSTHHBIN

TOHYC apTepHOJ KUIIEYHHNKA,

[JIAJIKUX U CKEJIETHBIX MBIIIIII,
TOJIOBHOT'O MO3ra.

7/ AptepuanbHoe nasiaeHue | Ilobimaer CHuxaet

8 KpoBeHnocHas cuctema YBennuuBaeT 00beM KpPOBH 3a -
CUET COKPALLIEHUS CEJIE3EHKH

9 CkeneTHble MBIIIIBI [ToBbllIeHHE TOHYCA Pacciiabnenue

10 YacroTa npIxaHus Yyamenue Ypexenue

11 Bpouxu

Pacmmpenue npocsera

Cy>xeHue npocpeTa

12 Koxa

CoxkpallleHle MBIIIII], TOAHUMA-
OIIHMX BOJIOCHI (BOJIOCHI KBCTAIOT
JBIOOM», TIOSIBIISIETCSI KTyCHHAS
KOXKa»)

13 I1oToBEIE XKene3bl

AxTuBanus

14 Kumreunuk

VrHeTeHue MOABIKHOCTH (TIepH-
CTAJbTHKH)

VY cuieHue noaBUKHOCTHU
(mepuCcTaNBbTHKH)

15 IumeBapuTenbHbIE
KeJe3bl

YTrHeTaeT CeKpenuo MUIEeBapu-
TEJbHBIX COKOB

CtuMynupyeT CeKperuo
MUIIEBAPUTEIHHBIX COKOB

16 Cunkrep npsimoii kuiku | CokpamieHne Pacciabnenne
17 [ouku YMeHblIaeT KOJIMYeCTBO MOUU -
18 CdunkTep MoueBOTO Coxkpaiuenue Paccnabnenue

y3bIps

19 Hannmoueynuku
(MO3roBOE BEIIECTBO)

Cexpeuus agpeHaInHa U HOpa-
peHanuHa

3aganue

HSY‘II/ITL OTICJIbI BEreTaTUBHOMU HCpBHOﬁ CUCTCMBI, AJpa U MCAUATOPLI IIPCCU-

Konmponwvnsie éonpocul

HaIITUYCCKOTI'O U ITOCTCHHAIITHYCCKOI'O OTACIIOB. BBIy‘II/ITI) BJIMSIHUE CUMIIATHYECKOU
141 HapaCHMHaTHqCCKOﬁ HCpBHOﬁ CUCTCMBI Ha OpTraHbl U CUCTCMBI.

1 [{enTpanbHas u nepudeprudeckas HEpBHaAsI CHCTEMA.
2 ComarnuecKkas ¥ BEreTaTuBHas HEpBHAsI CUCTEMA.
3 Tpu oTnena BereTaTHBHOW HEPBHOW CUCTEMBI.

4 AnaTomus mapacMMNaTUYECKOW HEPBHOW CHUCTEMBI: PACIIOJIOKEHHE s/Iep, Me-

AUATOPLI IPECCHUHAITUYCCKOIO U NOCTCUHAIITHYICCKOTO OTACIOB.

5 AHatoMusi CUMMaTUYECKOW HEPBHON CHCTEMBI. PACIIOIOXKEHHUE sliep, Meaua-

TOPBI MPECCUHAIITHYCCKOTO U ITOCTCMHAIITUYCCKOI'O OTACIIOB.

6 Bimsaue Hapachr[aTqucxoﬁ HepBHOﬁ CUCTCMBI Ha OpraHbl U CUCTCMBI.
7 BimsiHME cCHMITAaTUYECKOM HGpBHOfI CUCTCMBI Ha OpraHbl U CUCTCMBI.
8 MeracummaTuueckas HCPBHAsA CUCTCMA.
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8 Cucrema 3penusi. Ilepegraua um o00paGoTka 3puUTEJNbHOIN
uHpopmauuu. Cucrema  cayxa. Ileperaua wu  oOpadorka
ayauouHpopmanuu

8.1 Ocnoenbvle meopemuueckue ceedeHus

8.1.1 Cmpoenue enasa.

['ma3 — 3To nepudepudeckuii nmapHeiii opran 3peHust (pucyHok 8.1), koTopsrii
COZIEPKUT (POTOPELENITOPHI — MATOYKH U KOJIOOUKH. OH MMEET MapoBUAHYIO (hopMy
(rmasHoe s1610K0).

Pucynok 8.1 — Crpoenue rinasa

['na3 cocTouTt U3 Tpex 000JI0YEK U BHYTPEHHETO COJIEPKUMOTO.

1 Hapyxnas o6onouka. Ee nepenHsis 4acTb Ha3bIBA€TCS po2osuya — OHA IMPO-
MYCKAaeT U MPEJIOMJISIET CBETOBBIC JIyUH, OCTaJIbHASI YaCTh — CKIepd — HeNpo3payHa u
MOX0’Ka Ha BapCHBIN SIMIHBIN OCIIOK.

2 Cocynucrtas 000710YKa — COCTOUT U3 OOJBIIOrO KOJIMYECTBA MEITKHX KpOBe-
HOCHBIX COCyJIOB. [lepenHss 4acTh ee HasbIBacTCs padyscka (OHA OmMpeaessieT IBET
r1a3), CPEeIHsS — YunuapHoe meio M 3aaHsasa — xopuoudesi. B eHTpe pamyXKu Haxo-
TUTCST KPYTJIOE OTBEPCTHE — 3pA4OK — B TEMHOTE OH YBEIMYHMBACTCS, HA IPKOM CBETY
YMEHBITIACTCSI.

[{unuapHOE TENO COCYANCTONM 0007I0YKH BBIPaOATHIBAET BHYTPUTIIA3HYIO JKHI-
KOCTb, KOTOpasi IUPKYJIUPYET BHYTPH Tjla3a, OMBIBACT U MUTAET POTOBHUILY, XpyCTa-
JMK, CTEKJIIOBUIAHOE TeNo. B TomIe nuinapHoro Tejaa HaxoIUTCs aKKOMOIAlMOHHAS
MBIIIIIA, KOTOPAsi C IOMOIIBIO CBA30K U3MEHSIET opMy XpycTaliKa.

3 CeryaTka — BBICTHJIAET TJIA3HOE SIOJIOKO M3HYTPU M COCTOUT M3 HECKOJIBKUX
CJIOEB HEPBHBIX KJIETOK. DOTOpPELENTOPHBIE HEPBHBIE KJIETKU — MAIOUYKU U KOJTOOUYKH
OCYUIECTBJISIIOT MPOLECC CBeToBOCHpusATUA. [lasioukyu obecnedynBaloT CyMepeyHOe
3penne (depHO-0eroe), Koa0OUKH pabOoTalT MPU XOPOIIEM OCBEINCHUH (I[BETHOE
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3penne). MHpopmanus oT HUX MEPenacTCs no 3pumenbHOM)y Hepgy B TOJOBHOM MO3T.
Hauboubiiee KOJIMYECTBO 3PUTENBHBIX KJIETOK (KOJIOOYEK) pPacHojOXKEeHO B IICH-
TpaJbHOM yacTu cetyatku (Makyia). B MecTe BbIXOAa 3pUTEIHHOTO HEPBa PacIiolio-
’KEHO CJIeTIOe MATHO (HE COACPIKUT (POTOPEIETITOPHBIX KIIETOK).

4 BHyTpeHHEE COACPKUMOE TJla3a — BKIIOUAET B ceOs nepednioro (pocTpaH-
CTBO MEXJIy POTOBHIICH U PaJyKKOMH) U 3a0Hiol0 (MEXKIY Paly’KKOH U XPYCTAINKOM)
KaMephl rja3a, 3arlojdHeHHbIE BHYTPHUTIIA3HON KUAKOCTHIO, a TJIaBHOE — XPYCMAIUK
U CMeK108UOHOe meno. XPyCTAIUK UMeeT (OopMy JIBOSKOBBIMYKIION JIMH3BI, OH IMPO-
MyCKaeT U MpeoMiisieT ayun cBeTa. CTEKIIOBUIHOE TEJIO0 UMEET KOHCUCTEHIIUIO KeJle
U OTJIEJISIET XPYCTAIMK OT TJIA3HOTO JTHA.

3pUTenbHBIN aHAIU3ATOP BKIIIOYALT:

— TJ1a3HbIE 0JI0KH;

— 3purenbHbie HepBbl (11-s mapa yepermHo-M03roBEIX HEPBOB);

— xuasMmy (mepekpecr);

— 3pUTETBHBIC TPAKTHI;

— HapyXHbIC KOJICHUaThle Tena Tanamyca (C MOJKOPKOBBIMU 3PHUTEIIb-
HBIMH [IEHTPAMU);

— mepenHue Oyrpbl YETBEPOXOJMHS CpeaHero mo3ra (IMepBUYHBIC 3pH-
TEJIbHBIC IICHTPHI);

— 3PUTEIIBHYIO 30HY KOPBI OOJIBIIUX MOTYIIApUil (3aThLIOYHAS TOJIS).

[Ipouiecc 3pUTENBLHOTO BOCIPUAITHS COCTOUT U3 CISAYIOMIUX ITAMOB!

1) popMupoBaHUEe ONTHYECKOTO H300paKEHUS Ha CETUATKE I1a3a;

2) TpaHchopMaIis ONTHYECKOTO U300paKEHUS B HEPBHBIC UMITYJIbCHI;

3) nepenaya ¥ 00pabOTKA CUTHAIOB HEPBHBIMH KJICTKAMH IIEHTPAJIbHON YacTH
3pUTEIBLHOTO aHAIU3ATOPA.

Jluonmpuueckas cucmema 2nasa.

CaeronpenoMIsionIas cCucTeMa ria3a poKycupyeT n300pakeHne OKpyKaromero
MHUpa Ha CETYaTKe, B KOTOPOH pacmoiokeHbl (HoToperenTopHubie KiaeTku. CBETOBbIC
Jy4H BXOJST B TJIa3 uepe3 poroBully (¢oxycuposxa), mpoXoIsaT Yepe3 KUAKOCTh Iie-
penHeil u 3amHel KaMmepbl Tia3a, (3padok, OKPYKCHHBIH pally’KKoH, oOecreunBaeT
UBMEHEHUe KOIUYeCmed NpoXoouMo20 céemd), Najee CICIYIT uYepe3 XPYCTaJIuK
(OanvHetimas goxycupoexa), IPOHUKAIOT Yepe3 CTEKJIOBHIHOE TEJIO U IMOMAIAI0T Ha
cetyatky (popmupyemcs ymenvuieHHoe U nepegepHymoe u300pasxicetue).

Pegpaxyus — 310 ipeniomiieHne JIyueid onTUYecKor cucrteMoi riasa. [Ipenom-
JISIOIIAs CUJIA CUCTEMBI 3aBUCUT OT PaJilyca KPUBU3HBI TPAHUIIBI IBYX CpPEI M UX KO-
abdunmrentoB npenomsieHus. Camas Ooibiasi MPETOMIISIONIAs CUjia y POTOBUIIHI,
IIOTOMY YTO OHA JICKUT HA IPAHUIIE BO3AYIIHOW U BOJAHOM cpen. Enununen nzmepe-
Husl pedpakinuu spisiercs auontpus (D), oHa paBHA MPETOMIISIONICH CHIIC JIMH3BI C
dbokycHbIM paccTosiHreM 1 M.

llonusmue 06 ocmpome 3penus..

3pUTENBHBIM Yrosl o SBISIETCS MEpPOW paspelaromeid CrnocoOHOCTH TJia3a
(octpotsl 3penwst). Paspemaromias cnocoOHOCTh TJia3a 00paTHO MPOMOPIIMOHATBHA
MUHUMAJIEHOMY 3pUTEILHOMY YTy Omin, IPU KOTOPOM KpailHHE TOYKH IpeaMeTa He
ciuBaroTcst. Octpora 3peHus cunraercs HopMaiabHo (V = 1,0), eciiu yenmoBek pasiiu-
YaeT KpailHWe TOYKHU MpeaMeTa, Haxoasmmecs moa yriom B 1 munyty (1'). Ipu atom
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pa3Mep M300paKeHUs] Ha CETYaTKe, TJIe COCPENIOTOYCHO B CPEAHEM TPH KOJIOOUKH,
COCTaBIISIET 5 MKM. DTO MUHUMAJIbHOE KOJUYECTBO (POTOPELENTOPHBIX KIETOK, YTO-
OBl IBE€ TOUKHU MIPEAMETA HE CIMBAIUCH, MEXKIY JIByMs «3aCBEYEHHBIMU» KOJIOOUKAMHU
JOJI’KHA ObITh OJIHA UHTAKTHAS.

Axkomooayus — 3TO MPUCIIOCOOTIEHHUE T1a3a K SICHOMY BHJICHHIO pa3HOYJaJIeH-
HBIX MpeAMeToB. JlocTuraercs Omaronapsi K3MEHEHUIO KPUBU3HBI XPYCTAIMKA U €ro
MPEJIOMJISIOIIEN CITOCOOHOCTH.

AHATOMHYECKH aKKOMOAIIMOHHOMN MBIIIIECH SBIsSETCS pecHUYHas (LuaIuapHas)
MBI, KOTOpas PacloyIOKEHa B TOJIIE LIIMAPHOTO TEJla KOJIBIIOM BOKPYT XpycCTa-
nuka. VHHepBanus ee OCYLIECTBIISIETCS MApacHMIIATHYECKOW BETBBIO IJIA30/IBUTa-
TEJNBHOIO HEpBa. XPYCTAIUK (DUKCUPYETCS K MBIIIIIIE C TOMOIIbIO LIMHHOBOM CBSI3KH,
KOTOpasi pacIoyiokeHa paJuaibHo (KaK CIUIBI B KOJIECe).

[Ipn B3rnsae Ha ONM3KUN NpeIMET — HEPBHBIM HMMITYJbC IOCTYIIAET K pec-
HUYHOW MBIIIIE, KOTOpasi coKpamaercs (MBIIIEYHOE KOJBIIO CKMMACTCS), HATSDKECHHE
LUHHOBOM CBS3KM YMEHBIIAETCS, ANACTHYHBIN XPYyCTAIMK NpUHUMAET (Gopmy IIapa,
IPEIOMIISIIOLIAsl CHIOCOOHOCTh €r0 YBEJIMUMBAETCS.

B3rnsan Boasib npoucXoauT NAaCCUBHO — KOTJia pECHUYHAs MbILIA pacciadiieHa,
TO LMHHOBA CBS3KA HATSHYTA, XPYCTAJIMK CTAHOBUTCS MJIOCKUM, €TI0 MPEIOMIISIOIIas
CIIOCOOHOCTH €r0 YMEHbIIIAETCH.

brnuzopykocmo (Muonus) — 310 HapyuieHue pepakiMy 1J1a3a, Mpu KOTOPOM ue-
JIOBEK IJIOXO pa3juvaeT MNpeaMEeThl, pacrojioKeHHble Baaidu. [lpu OmuzopykocTH
n3o0pakeHne Gokycupyercs nepen ceryarkoit. Koppuruposats nzobdpaxkenue (cho-
KyCHPOBATh €ro Ha CETYATKY) MOXKHO C IIOMOIIBIO PACCEUBAIOIICH JTHH3BI.

Hanvrozoprocms (eunepmemponust) — 310 HapyuieHue pedpakiiy riasa, Mmpu
KOTOPOM Y€JIOBEK IJIOXO pa3jindyaeT MpeaMEThl, paciojoKeHHble BOMu3U. [lpu nanb-
HO30pPKOCTH M300pakeHHe npeameTa (pokycupyercs 3a cerdatkoi. Koppurupyercs
JaHHASI TTATOJIOTHUS C IOMOIIBIO COOMpAaroIIeH JTUH3BI, KOTOpas (oKycupyer u3zobpa-
KEHUE Ha CETYATKY.

Cmpoenue cemuamxu 2nasa.

Crtpykrypa cetuatku cioxkHas u coctouT u3 10 crmoeB. CaMblif HApYKHBIHN CIIOM,
MPUMBIKAIOIIMNA K BHYTPEHHEN MOBEPXHOCTU COCYAUCTON 00O0JIOUKH, — 3TO MUTMEHT-
Hble KJIeTKA. OHM TOTJIOMIAIOT CBET U 00ECeunBalOT BOCCTAHOBIEHUE 3PUTEIbHBIX
nurMeHToB. Crenyroliue CJIOM CeTYaTKH BKJIFOYAIOT TPU CJIOS HEPBHBIX KIETOK (OT
HAPY>KHOTO CJI0Sl BHYTPb):

1) hoTopenenTopsl — NATOYKKA U KOJOOUKH;

2) OoumnossspHbie KICTKH (COCAMHSIOT CHHANTHYCCKUMH CBSI3IMH OTPOCTKH (ho-
TOPELENTOPHBIX U TAHTITHO3HBIX KJIETOK);

3) raHTJIMO3HbIE KICTKH (MX OTPOCTKH 00Pa3yIOT 3pUTEIIBbHBIA HEPB).

Cmpoenue pomopeyenmopnoil kiemku (Ha1ouxu).

JlnameTp malouKu COCTABIISIET OKOJIO 2 MKM, a JutnHa — okoJio 50...60 mxM. Bes
KJIETKA JIEJINTCS YCIOBHO HA BHYTPEHHUM M HApPY KHBIM CETMEHTHI. BHYTpEeHHHUI cer-
MEHT COJIEP>KUT BCE OPraHOMbl, 0CO00 CleayeT OTMETUTD sA1po, annapar ['onabmrxu,
00JIBIIOE KOJUYECTBO MHUTOXOHJIPUH M CHHANTHYECKYIO 30HY. HapyKHbI cermMeHt
BKItoyaeT Oosbinoe konmdecTBo (700...1000) crenuanu3upoBaHHBIX OpraHell, KO-
TOpbIE Ha3bIBalOTCS AuckamMu. OHU MPEACTABISIOT COOOM 3aMKHYThble MEMOpaHHBIE
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CTPYKTYpHI U COAEPKAT MHOKECTBO MOJIEKYH (POTOPEIENTOPHOrO OeKa poIOTICHHA.
Popornicun — 3T0 COXKHOE BBICOKOMOJIEKYJISIPHOE COETUHEHHUE, COCTOSIIEe U3 JIBYX
KOMITOHCHTOB: aJIbJIerH1a BUTaMuHa A (peTHHaJIb) U OCJIKOBOM YacTH (OICHH).

Mexanuzmvl homopeyenyuu naiouxu.

B TeMHOBO# (haze MoseKya peTHHAISI HAXOAUTCS B BUJIC HEAKTUBHON M30THY-
toir 11-iuc-popmer. [Ipu Bo3aeiicTBuM (POTOHA CBETa, MOJIEKYJIa PETHHAIS MEPEXO-
JMT B aKTUBHYIO TpaHc-popmy (doropomoricuH). KBaHT cBeTa BBINOIHIET TOJIBKO
MyCKOBYIO (D)YHKITHIO, BCE TIOCITIEAYIONINE MTEPECTPOUKH B MOJIEKYJIE POAOIICHHA MPO-
UCXOAIT 0e3 yuacTus cBeta. POTOPOJONCHH JTaeT HAYAIO CIIO)KHOMY KacKaay peak-
1M, KIIOYEBBIM 3BEHOM B KOTOpOH sBisieTcsl oOpa3zoBaHue MmetapojorncuHa Il. Ha
3TOM 3Talle BO3HHUKAET CIIOCOOHOCTH B3auMoJcicTBOBaTh ¢ G-OeiakoM (TpaHCOyIu-
HOM). DTo 3amyckaeT ()epMEHTATHBHBIH KacKaJ YCHJICHHS CBETOBOTO CHTHAia
B 3PUTEIIBHOM KIIETKE.

[IpeBpamieHre CBETOBOM 3HEPTHH.

1 B oTBeT Ha KBaHT CBeTa POJOICHH (pacraj JO PEeTHHAIS W OIICHHA) aKTH-
BHUPYET TPAHCTYIIUH.

2 TpancayuuH akTuBupyet pepmeHT dpochoamnscrepasy.

3 docdoauscTepasa paciueuiseT MUKINYeCKui ryano3uaMonodocdat (ul MD)
110 ryaHo3uHMOHOdocdara.

4 Cuwxenue koHueHtpamuu 1l M® 3akpsiBaeT Na'-kaHaibl ¥ THIIEPIIOJS-
pHU3YyEeT KIETKY.

Ycunenue curHana o0ecreynuBaoT Tpu dTana GepMEeHTATUBHOTO Kackana Goro-
TPAHCITYKITUH.

1 Ha nepBom kaxkzas BO30y>K/IeHHAs CBETOM MOJIEKYJIa POJOTICHHA aKTUBUPYET
MHO€ECTBO (710 ABYXCOT) MOJIeKyJ1 TpaHcayuHa (G-0emok).

2 Ha BTOpOM yCWJICHHS HE IPOUCXOINUT: OJJHA AKTUBUPOBAHHASI MOJICKYJIa TPaH-
CAyLHHA aKTUBUPYET OJHY MOJIEKYITy (ocoaudCcTepassl.

3 Ha tperbem sTame omgHa moJekyina QocdoaudcTepassl BBI3BIBACT pacmaj
1o 1000 monekyn ul MO®.

Takum o6pazom, Na*-Tok perynupyercs padoToi (POTONUIMEHTOB Maodek (pe-
HEITOPBI CYMEPEUYHOTO 3PCHHS):

— B TeMHoTe Na* npoHMKaeT B HapyKHbII cerMeHT yepe3 Na-kaHalibl, BHI3bIBACT
JETIONSIPU3AINIO KJIISTKU ¥ BBIICTICHHE B CHHAIITUYECKYIO IIETh MEAnaTopa riryTamara,

— Ha CBETy Majo4yKa TUIEPIOSIPU3YETCs BCICACTBUE Mpekpanienus Na'-toka
U BBIJICTICHUE TIyTaMaTa YMEHbIIAeTCH.

L{eemosoe 3penue uenosexa.

['ma3 yenoBeka BOCIPUHUMAET 3JIEKTPOMATHUTHOE M3JIYyUEHUE C JITTMHOW BOJHBI
ot 380 mo 760 um. I[Ipu ocBemieHHH MPEIMETOB CBETOM C OINPEICICHHBIMU CIICK-
TPaJIbHBIMHA XapaKTEPUCTUKAMU YacCTh BOJH OTpakaeTcs. PerenTopsl ria3za Bocmpu-
HUMAIOT 3TO M3JIy4YeHHe, (OPMHUPYIOT HEPBHBIE UMITYJIBLCHI, KOTOPBIE 00padaThIBAIOT-
Csl B HEPBHBIX KJIETKAX, Pa3MEIIEHHBIX B CIOSIX CETYATKH TJIa3a, U OTIPABIISIIOT €T0 B
MO3T, T7ie (POPMHUPYETCS I[BETOBOE OIYIICHUE YEJIOBEKa.

Tpexxomnonenmuas meopusi Yy8emMoB020 3PeHuUsL.

JlanHasi Teopus MOCTYJIHPYET HaJWMYKhe B CETYATKE Iia3a YeJoBeKa TPeX pas-
JWYHBIX THIOB KOJIOOYEK, KOTOpPhIe PabOTAOT KaK HE3aBUCUMBIC TPHEMHHUKH B €/TU-
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HOM Osoke. X MakcuMyMBbl 9yBCTBUTEIBHOCTH MIPUXOAATCSA HAa KPACHBIN, 3€TICHBIN U
CHUHHM y4acTKu criekTpa. KomOMHanuu momy4aemMsIX OT pelenTopoB CUTHAJIOB 00pa-
0aTbIBAIOTCS B HEUPOHHBIX CUCTEMAX BOCHPHUATHS LIBETA U €ro sIpKOCTU. PaBHOMED-
HOE pa3/ipaK€HUE BCEX TPEX AIEMEHTOB BBI3bIBAET OLLyIIeHHE Oenoro usera. Teopus
MOATBEPKIAETCS 3aKOHAMHU CMEILIEHUs I[BETOB, & TaKKe pe3yJibTaraMu (OTOMETPH-
YECKUX M3MEPEHUN OTAEIBHBIX KOJIOOYEK M perucTpanueil LBETOCHEelMPUUHBIX pe-
LENTOPHBIX TOTEHIIMAJIOB B CETYATKE )KMBOTHBIX, 00JIaJaIOLIUX [IBETOBBIM 3PEHUEM.

B BocnpusaTHM OTHENBHBIX IBETOB (KPAaCHBIM, 3€NICHBI M CHHHIA) Y4acTBYIOT
KOJIOOUKH C Pa3HOBUIHOCTSIMH (POTOMMIMEHTOB Ha Oa3e ONCHHOB!

— YyBCTBUTEIbHBIE K KOPOTKOBOIHOBOMY CHEKTPY (CHHE-(DHOJIETOBEIH 1IBET);

— YyBCTBUTEIBHBIC K CPEHEBOJIHOBOMY CIIEKTPY (JKEJITO-3€JICHBIH 1IBET);

— YyBCTBUTEIbHbBIC K JJTAHHOBOJIHOBOMY CIEKTPY (KEITO-KPACHBIN IBET).

8.1.2 Cucmema cnyxa.

36yx — 3TO KOJeOaHUSI YACTHUI CPEJbl, PACTIPOCTPAHSIOUINECS B BUE MPOI0JIb-
HBIX MEXaHHYECKUX BOJIH ¢ 4actotoit ot 16 g0 20 000 I'p (20 xI'm). Mubpa3Byk —
konebanust ¢ yactorod meHee 16 ['n. VYiubTpa3Byk — KojiebaHUsI C 4YacCTOTOM
6onee 20000 I'w.

Tonwvl u utymoi.

Ecnu konebanue coBepuiaeTcsi pUTMUYHO, T. €. Y€pe3 OINpEJCIICHHbIE MpOMe-
KYTKH BPEMEHHM MOBTOPSAIOTCS OAMHAKOBBIE (Da3bl 3BYKOBOM BOJIHBI, TO 00pa3yro-
IIMICS TPU 3TOM 3BYK BOCIIPUHUMAETCS KaK MY3bIKATbHbIU MOH.

[llympr TIpEACTaBISIFOT COOOW COBOKYITHOCTh OECIOPSIOYHBIX (XaOTHYCCKHX)
KojeOaHui, HE CBA3aHHBIX MEXAy COOOM KakoW-MMOO TPaBUILHONH YHCIIO-
BOU 3aBUCHUMOCTBIO.

Cmpoenue opeana ciyxa.

OpraH ciryxa COCTOHT U3 TpeX 4acrei (pucyHok 8.2).

Pucynok 8.2 — Ctpoenue oprana ciryxa
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1 Hapyowcnoe yxo. BrmouaeT B ce0s YUIHYIO PaKOBHHY, HapY>KHBIM CITyXOBOM
npoxoa U OapaGaHHyrO MepernoHKy. DYHKIMS COCTOMT B YJaBIMBAaHUH 3BYKOBBIX
BOJIH, JIOKQJIM3Aal[MM UCTOYHUKOB 3ByKa. Hapy KHbIil c1yX0BO#l Mpoxoj B HEOOIBIION
CTENEHU UIpaeT posib pe3oHaropa. bapabaHHas mepemnoHKa HAXOAMTCS Ha TPAaHUILIE
MEX1y HApY>KHBIM U CPETHUM yXOM.

Jlokanu3anus UCTOYHHUKOB 3BYKa:

— MPU HU3KHUX YaCTOTaX yXO CIOCOOHO YJaBiIMBaTh Pa3HOCTh (a3 3BYKOBOM
BOJIHBI B JIEBOM U IIPAaBOM yX€.

— IIPU BBICOKHMX YaCTOTaX yXO TJIaBHBIM 00pa30M pearupyer Ha pa3HOCTh WHTEH-
CUBHOCTEW 3BYKa, JOCTUTLIETO JIEBOT'O U IIPABOI0 yXa.

— gacrora 3000 I'mi, mydmre BocmpuHHUMaeMasi yXOM 4eloBeKa, III0X0 MOJIXOIUT
Ui peanu3anuu oboux MexaHu3MmoB. [Ipu »ToH yacToTe TPYAHO JOKAJIU30BATH
VMCTOYHUK 3BYKa.

2 Cpeonee yxo. COCTOUT U3 TPEX CIYXOBBIX KOCTOUEK: MOJIOTOYEK, HAKOBAIbHS
U CTPEMEYKO, KOTOpbIE MOCIEA0BaTEIbHO MEepeialoT 3ByKOBbIE KojebaHus oT Oapa-
0aHHOW NEPEeNOHKH OBaJbHOMY OKHY YJIHUTKH. CIllyXOBble KOCTOYKH PabOTaloOT 1O
OPUHIMIY pblYara — OHM YCHUJIMBAIOT 3BYKOBbIE KOJI€OAHUs JIUISl UX MepeAadyu U3 BO3-
OYIIHOW Cpeabl CPEIHETO yXa B 3alOJHEHHYIO KUIAKOCTBIO IOJOCTh BHYTPEHHETO
yxa. CiyxoBast (eBCcTaxueBa) TpyOa COCIUHSIET MOJOCTh CPEHEr0 yXa ¢ HOCOTJIOTKOM
U CIYXKUT JJisi BhIpAaBHMBAHUSI aTMoc(epHOro napiieHHs Mo o0e CTOpoHbI Oapa-
OaHHOM MEePENOHKH.

3 Buympennee yxo (yaumka). PacronoxeHo B MUPaMUIaTIbHON YaCTH BUCOYHOM
kocTi. OHO HaOMUHAET MO opMe YIUTKY, KOTopast UMeeT 2,5 3aBuTka. BHyTpu Ka-
HaJjla YJIUTKU Ha BCEM €ro MPOTSHKCHUU UMEETCs] KOCTHBIN BBICTY (CrMpaibHas Iuia-
CTHHKA). BBICTYN mpo10/KaeTcst 10 MPOTUBOIMOJIOKHOW CTEHKH YIIUTKU MEPETTOHKON
(6asmsipHas MeMOpaHa). Bropas mepenoHka OTXOIUT OT CIUPATBHOW TUTACTUHKHU K
IPOTUBOIIOJIOXHOW CTCHKE YJIMTKH ITOJ OCTPBIM yIJIOM K TIepBOi (pelcHepoBa MeM-
Opana). Takum oOpa3oM, Be MEeMOpaHBI JIEIST MPOCBET YJIWTKH HAa TPU KaHajA.
Bepxuuii kaHan (BecTHOYJspHAs JIECTHHUIA) KOHTAKTHPYET C OBAJIBHBIM OKHOM.
Hwxuuii kanan (OapabaHHas JIECTHHUIA) KOHTAKTUPYET C KPYTJbIM OKHOM. BecTrOy-
asipHast U OapaOaHHas JIECTHULIBI COEAMHSIIOTCS HAa BEPXYIIKE YJIUTKH OTBEPCTHEM
(remukoTpemMa) M 3amoJHEHBI JKUAKOCThIO — mepuinmboit. Tpetuii kaHan (yJIuTKO-
BbIIi MIPOTOK) HAXOJIUTCS B CEPEIMHE, M30JUPOBAHHBIN TBYMsS MeMOpaHaMu, M CO-
JEPKUT KUJIKOCTh JPYroro cocraBa — 3HaA0AMMGYy. BHYTpH yIUTKOBOrO mpoTOKa Ha
HOBEPXHOCTH Oa3HMJISIPHONW MEMOpaHBI PACIIOJIOKEH OpraH ciyxXa (KOPTHEB OpraH).
OH COIEPKUT PELENTOPHBIC KICTKH, KOTOPbIE UMEIOT PECHUYKH (BOJOCKOBBIC KJIET-
KH). BBIIENSIOT BHYTPEHHUE BOJIOCKOBBIE KIIETKH — 1 psii (COOCTBEHHO CEHCOpHBIE)
¥ Hapy>KHBIC BOJOCKOBBIC KICTKH — 3 psijia (CCHCOpHO-IBUTaTeNbHbIe). KopTues op-
raH HOKpPBIT CBEPXY IMOKPOBHOM MEMOpaHOW, ¢ KOTOPOW KOHTAKTUPYIOT PECHUYKH
BOJIOCKOBBIX KJIETOK.

[lepenaya curnana B oprase ciyxa.

— 3BYKOBBIE KOJICOaHN;

— kosieOanus 0apabaHHOW MEPENOHKHY;

— CMEIICHUE CIYXOBBIX KOCTOYEK (MOJIOTOUKA, HAKOBAJIbHH U CTPEMEUKA);

— JIAaBJICHUE HA OBAJIbHOE OKOILKO YJIUTKH,
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— Kosie0aHMe KUIKOCTU B KaHAJIC YIIUTKH,

— pa3JipaXxe€HHEe BOJIOCKOBBIX KJIIETOK KOPTHUEBA OpraHa,

— BBIPa0OTKA DJIEKTPHUUECCKUX CUTHATIOB BOJIOCKOBBIMU KJIETKAMH;

— repeiaya CUTHAJIOB B CIIyXOBYIO 30HY KOPbI OOJIbIIMX MOJTYILIAPUIA AJISl aHAJIH3a,

— BO3HUKHOBEHHE CIIYXOBBIX OIYIIICHHA.

CnyxoBo# aHaIM3aTOP BKIIIOYAECT:

— yxo0 (CrupanabHbIN TaHTJIMN YIUTKN);

— CJIyXOBBIC HEPBBI (IIPEIABEPHO-YIUTKOBBIC);

— IIPOJI0JITOBATHINA MO3T;

— HEpBHBIEC BOJIOKHA JIATEPaIbHON METIH;

— 3a7iHUEe OYTPBI YETBEPOXOJIMHUS CPETHETO MO3Ta,

— BHYTPEHHHE KOJIEHYAThIC TeJa TajlaMyca,

— CITyXOBasi 30Ha KOPBI OOJIBIIKMX TOJyIapwid (BUCOYHAS JT0JIs).

Ipunyun pabomel Kopmuesa opeana.

KonebGanust crpemeuka depe3 OBaJlbHOE OKHO TMepenaroTcsi mepenumde, mo-
CKOJIBKY KHUJKOCTh BECTHOYJSIpHOU M OapaOaHHOMN JIECTHULBI COCTaBJISET OAHO Iie-
JI0€, U 3aKaHYUBAIOTCA KPYIJIBIM OKHOM, MEMOpaHa KOTOPOIro BBIOyXaeT B MOJIOCThb
cpenHero yxa. Pa3gpaikeHue BOJIOCKOBBIX KJIETOK KOpPTHMEBAa OpraHa MpPOUCXOJIUT
OMOCPEOBAHHO — 3BYK BBI3BIBAET CMEIICHUE ONPEEICHHBIX YYaCTKOB Oa3uiIsipHOM
MEMOpaHbl OTHOCUTENIBHO MOKPOBHOW MEeMOpaHbl, U3rM0 PECHUYEK U BO30YKICHUE
pelenTopHbIX KiIeToK. CUTHaNI OT BOJOCKOBBIX KJIETOK MJIET B CIIyXOBBIE siJpa Mpo-
JIOJITOBATOTO MO3Ta, TJE €T0 MUK BBIJACISIETCS U BO3BPAIIA€TCA HA HAPYKHBIE BOJIOC-
KOBbIE KJIeTKH. HapykHbie perenTopHble KIETKU HAYWHAIOT COKPAIATHCA U KTSHYT
Ha ce0s1» MOKPOBHYIO MeMOpaHy, yCHUIMBasi KoJeOaHus B 30HE KA. Takum o0pa3om,
MIPOUCXOJIUT MPOCTPAHCTBEHHOE KOJUPOBAHKE JICHCTBYIOIIETO 3BYKA.

Teopuu 6ocnpusamus ciyxa.

AHAaTOMUYECKH YCTAaHOBJICHO, YTO YEM JIaJbIlIe OT OBAJLHOTO OKHA, TEM IIUPE
OasuispHas MeMOpaHa. B ¢Bs3u ¢ ATUM IPEIOKEHO ABE TEOPUU CITyXa.

1 Pe3zonancHas teopus ciyxa. [Ipenmnonaraer crpoenue 6azuisipHoil MeMOpaHbl
Kak «apdbl», CTPyHbI KOTOPOH BXOAST B PE30HAHC C OMPEACICHHON 4acTOTOM KoJe-
O0anuii nepenuMdbl. OHAKO AHATOMUYECKH TAKUE KCTPYHBD» HE OOHAPYKMUBAKOTCSI.

2 Teopus Geryuieit Boausl. [Ipenmnonaraer pacnpocTpaHeHUuEe BOJIHBI KOeOaHU
no 6a3uisipHOl MemOpane. Uem HUXKe yacToTa KoyieOaHui, TeM Jalibllie OT OBaJbHO-
IO OKHA OKa3bIBACTCS MUK «OETyIel BOTHBI».

IHOOKOXIeapHblll NOMEHYUA.

Mexay sumoaumMdon (3apskeHa MONI0KHUTENBHO) U nepruauMdoit (3apsa 0KoJIo
HYJIsI) CYIIECTBYET pa3HOCTh noTeHiuanoB 60...80 MB — sHa0KOXI€apHBIN MOTEHITU-
an. B cBoro odepenp, Ha BHYTPEHHEH MOBEPXHOCTH MEMOpPAaHBI BOJOCKOBBIX KIIETOK
cymecTByeT nmoreHnuan Muayc 55...70 mB. Takum oOGpa3zom, MeXIy ITUTOIIIA3MOM
BOJIOCKOBBIX KJIETOK M SHIOIUM(OHN B TIOKOE MOJICPKUBACTCS OYeHBb OOJbINas pas-
HocTh nmoteHnuaaoB (mo 150 mMB). IIpeanonaraercs, 4o 3T0 00Jer4acT BOCIPHITHE
3BYKOBBIX KOJICOaAHUH.

[ToreHumanel, CBA3aHHBIE C IEMCTBUEM 3BYKA.

1 MukpodOHHBIN MOTEHITUAT YIUTKH — €CJIH BBECTH B YIIMTKY JJICKTPOJIBI U CO-
EAUHUTH UX C YCHIIUTEJIEM M IPOMKOTOBOPUTEIIEM, a 3aT€M MOJBEPTHYTH 3ByKOBOMY
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pa3gpaXxe€HHuI0, TO TPOMKOTOBOPUTENb TOYHO MPOU3BOJAUT 3BYK. J[aHHBINA penentop-
HBIM TIOTEHIMAJI TEHEPUPYETCS HA MEMOpPaHE BOJIOCKOBOHM KIIETKH B pe3yjbTaTe Je-
dbopmanuu BOJOCKOB. YacToTa €ro COOTBETCTBYET YAacTOTE 3BYKOBBIX KOJICOAHUH,
a aMIUIATYda — CUJIE 3BYyKa.

2 CyMMalMOHHBIA MOTEHIIMAT — ATO CIABHUI MCXOJHOW Pa3HOCTHU MOTEHIIMAJIOB
pu JICHCTBHM 3BYKOB OOJIBIION 4acTOThI (BhICOKHME TOHA). Bo3HukaeT B pe3ysbTare
HAJIO)KEHHUST MUKPOGOHHOIO MOTEHIIMAAA Ha MOTEHIHAN SHAOIMMOBI (dHIOKOXIIeap-
HBIA MMOTCHIIMAN). 3BYKH BBI3BIBAIOT KOJCOAHUS SHIOKOXJIEAPHOrO MOTCHIMAA, aM-
muTyaa kotopbix cocrapiset 0,6...0,8 MB. CymMManmoHHbI MOTEHIIMAT BOCIIPOU3-
BOJIUT OTHOAFOITYIO 3ByKOBOM BOJIHEI.

3 TloreHmuansl CIIyXOBOTO HEpBa — PEIENTOPHBIC MOTCHIIMAIBI BOJOCKOBBIX
KJIETOK Y€pEe3 CUHAICHI MEPEIAIOTCSI HEPBHBIM KIIETKAM CIIUPAJIBHOTO TaHTJIUA, KOTO-
PBII PACIIOJIOKEH Y OCHOBAHUS CIIUPAIIBHOM TUIACTUHKUA yIUTKU. [loTeHIMansl HepB-
HBIX KJICTOK TI0 BOJIOKHAM CIIyXOBOTO HepBa (IIPeaIBEPHO-YIUTKOBOTO) MEPEIAI0TCS
B LICHTPAJIBHYIO HEPBHYIO CUCTEMY.

3aganue

N3yuuTh cTpoeHUE rias3a u OTIAEIbl 3pUTEILHOr0 aHan3aTopa. O3HAKOMUTHCS C
MPOIECCOM 3PUTEIBHOIO BOCHPUATHS. M3yuuTh CTPOEHHE yXa U OTAEIbI CIyXOBOTO
aHanuzaropa. CocTaBUTh MOHATHE O IMEpeaadye CUrHaia B oprase ciayxa. [lomyduuts
peACTaBIeHHUE O IPUHIIUIIAX PabOThl KOPTHEBA OpPraHa U MOTEHIIMAJIAX, CBA3aHHBIX C
JNEUCTBUEM 3BYKA.

Konmponwvnsie éonpocul

1 Ctpoenue oprana 3peHus.

2 3puTeNbHBIN aHATTU3aTOpP.

3 Jlmonrpuyeckas cuctema ria3a. Pedpakums. Paspemaromas crnocoOHOCTH
rnasa. [lonstue 06 ocTpoTte 3peHUs.

4 AxkoMoparusi. MexaHnu3M akKKOMOJAIlii. bIu30pyKocTh U JaTbHO30PKOCTb.

5 Crpoenune ceruatku Tnaza. dotopenentopHas cuctema riaza. MexaHus-
MBI (POTOPELICTIIIH.

6 LiBeToBOE 3peHue yenoBeka. TpexKkoMIOHEHTHAs! TEOPHs IIBETOBOTO 3PEHUS.

7 CtpoeHnue oprasa ciyxa.

8 CityxoBo# aHaIM3aTop.

9 Dranbl mpeoOpa3oBaHUs CUTHAJA B OpraHe clryXa.

10 IMpunanmn paboTsl KOPTHEBA OpraHa.

11 Teopun BocpusiTUA CliyXa.
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9 OOoHsATEeJbHBIH W BKYCOBOH aHaau3aTopbl. KoKHBIH
aHAJIU3ATOP

9.1 Ocnoenvie meopemuueckue ceedenus

Xemocencopnule cucmembi.

BkycoBasi ceHcopHasi cucTeMa IMO3BOJISIIOT YEJIOBEKY OLEHHBATh XUMUYECKHUI
COCTaB MHIIHM, OOOHSATENbHAS — OKpYXaroiero Bozayxa. [loatomy ux oObeauHSIOT
noJ OOIIMM Ha3BaHUEM XEMOCEHCOpHBbIe cUCTeMbl. Ciolla TakkKe OTHOCATCS BHYT-
PCHHOCTHBIE XEMOPEIENTOPhI (KapOTHUAHOTO CHHYCA, MUIICBAPUTEILHOIO TPaKTa M
ap.). XAMHAYEeCKass pelerius sSBIsSeTCsS (QIIOTeHeTHYeCKH Hanboliee NpeBHEH Qop-
MOU B3aMMOCBSI3M OpPraHu3Ma ¢ OKPYKAIOIIEH Cpeqoi.

Knaccugurayusa zanaxos.

Knaccudukanus 3anaxoB NpeCTaBisIET COOON CIIOXKHYIO 3aaady, T. K. MNpea-
CTaBJEHUE O 3amaxax y uenoBeka mnpenMetrHoe. [lombiTku knaccupuuupoBaTh H3-
BECTHBIC uenoBeky 3anaxu npeanpuaumanuchk ¢ XVIII 8. K. Jlunneit (1756) npemo-
KHJI ceMb TUIOB 3amaxoB, ['. I[Baapaemakep (1895) — neBsth THIIOB, pU3Ma XcH-
auHra (1924) Bxirodana mecTh THIIOB 3al1aXxoB.

OpnHako B TaHHBIX KJIACCHU(PUKALMIX MPUCYTCTBYET CyOBEeKTUBHOCTE. Kpome To-
ro, OUIYIIEHHUS 3alaxoOB 3aBUCAT OT KOHIICHTPAIMHA MaXy4YuX BEHIECTB M COCTOSHHUSI
HepBHO# cucteMbl. Tem He Menee k. Ditmypy (1964) ynanock cucreMaTH3UPOBATh
3amaxu. CortacHo DHWMypy, UMEETCsl CeMb MEPBUYHBIX 3amaxoB (Tabnuia 9.1).

Tabmuna 9.1 — [epBuuHble 3amaxu

[lepBuunbIi 3anax XUMHYECKUE COCTUHEHUS 3HaKOMBII puMep

1 Kamdopnsrit Kamopa, rexcaxiopatan CpenctBo oT MosIn

2 MycKycCHBIT byTtunbenzon Myckyc, nubeToH

3 LIBeTouHEbII DtrnkapOUHOI Po3a, maBanna

4 MsTHBIH Menrton Ilepeunas msara

5 D¢upnsIit JusTrnnoBsiit 2gup Yucraiee cpeacTBo

6 Enkuit MypaBbpuHas KUCIIOTa VYkcyc, nopkapeHHble KodeiHble 3epHa
7 'HUnOCTHBIH bytunmepkanran, cepoBonopon | Tyxuble siina

CormocraBieHue CTPYKTyp BEILECTB, OOJAJAIONIMX STHMHU 3alaxaMu, IMoKa3alo,
YTO 3arax OIpEeNseTCs He XUMHUUECKUM COCTaBOM, a popMoii 1 pa3MepamMu MOJIEKYIL.

Cmepeoxumuueckas meopusi 0OOHAHUS.

Bce maxyuue BemiecTBa JOKHBI OBITH JETYYHMH, YTOOBI IOCTYNAaTh B HOCOBYIO
IIOJIOCTh C BO3AYXOM, U PACTBOPUMBIMH, YTOOBI MPOHUKAThH K PELIENTOPHBIM KJIETKAM
yepe3 cloi 0OOHSITENbHOUM CIIM3U, MOKPHIBAIOLIEH SMUTEIN HOCOBBIX PakoBUH. Ta-
KUM TpeOOBaHUSM YJIOBJIETBOPSIET OrPOMHOE KOJIMYECTBO BemiecTB. [Ipoananusupo-
BaB XUMUYecKyto cTpykrypy 600 maxyuux Bemiects, k. DiiMyp NpeAnonoXui, 4To
KaKJIOMY M3 CEMU TUIIOB 3allaXOB COOTBETCTBYET CEMb THUIIOB CTEPEOCIEUPUIECKUX
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aKTUBHBIX IICHTPOB Ha MOJEKYJISIPHOM perentope. Takum ob6pazom, CyIIecTBYeT Co-
OTBETCTBHE MeEXAYy (opMolH © pa3MepoM MOJEKYJl MaxyduX BEIIeCTB U
NPUCYIIUM UM 3aMaxaMm.

B HacTosimee BpeMsi yAanoch BBISIBUTH CEMb KJIacCOB aKTHMBHBIX IIEHTPOB pe-
[IENTOPOB, B KOTOPHIX MOKHO PAaCMOJIOKUINCH BEIIECTBA CO CXOTHOM CTEPEOXUMHU-
YecKol KOHGUrypanuen MOJIEKYJl M CXOAHbIM 3armaxoM. CeMb yKa3aHHBIX 3alaxoB
(cMm. Tabsuiy 9.1) Ha3BaHBI MEPBUYHBIMU, @ BCE OCTAJbHBIC 3alaxu OOBSICHSIIOTCS
Pa3IUYHBIMU COYETAHUSIMU NIEPBUYHBIX 3aM1aXO0B.

Opean 0b60oHAHUA.

B monoctu HOca yenoBeka B 00JaCTH BEpXHEH HOCOBOM PAaKOBHHBI PACIIOIOMKE-
Hbl KJETKH OOOHATENbHOro snutenus. OHM 3aHMMAIOT HEOOJBIIYIO IUIOMIAJb —
2...4 ¢cM? y B3pOCIIOTO YenoBeka. B coctaB 00OHATENLHOTO SIUTENHS BXOIAT TPU TH-
na KJIETOK: PEIeNTOPHbIE, OMOPHBIE U Oa3albHbIE.

PenienTopHbie KJIETKH UMEIOT PECHUYKH, HA MEMOpaHEe KOTOPBIX PACIIONOKECHBI
penentopubie 6enku. OHU SABISIOTCS HEPBHBIMU KIETKAMU M UMEIOT aKCOHBI, KOTO-
pbie coOuparoTcsi B 00OHATEIbHbIC HEPBBI. OTIOPHBIC KIETKU HE UMEIOT JKTYTUKOB, UX
(GYHKIMSMU SBIISIETCST 0OECTIeUYeHUE OTOPHI, MMTAaHUE PEIENTOPHBIX KIETOK, y4acTHe
B 00pa3oBaHnu ciu3u. ba3anbHbIE KIETKH PAcIONIOXKEHBI B TIyOHHE 0OOHATEIHLHOTO
snuTenus, ux (yHKUMs OapbepHas U ydacTue B OOpa30BaHUM HOBBIX PELEITOP-
HBIX U OTIOPHBIX KIIETOK.

[ToBepxHOCTHh OOOHATETHLHOTO AMUTENHS MOKPHITA CIN3bI0, KOTOpas BbIpadaThI-
BaeTcsi OOYMEHOBBIMH KeJle3aMHU. DTH JKEJIe3bl PACIONIOKEHbl B COCAUHUTEIHHOU
TKaHU MOJ dnuTenreM. biaronapst HaIMUUIO CIIM3HU HA MOBEPXHOCTH OOOHSTEIBHOTO
AMUTENUS TOJACPKUBACTCS ONPEIEICHHBIA HOHHBIM COCTaB, B HEM PACTBOPSIIOTCS U
b GYHIUPYIOT MOJIEKYJIbI TaXy4duX BEIIECTB, CBA3BIBAIOTCA M yNAJSIOTCS Ipopea-
THPOBABIIINE MOJIEKYJIBL.

MexaHu3m 000HSATETHHON TPAHCAYKIIHH.

Mornekyna maxydero BeIIeCTBa B3aUMOJICHCTBYET C PaCIO3HAIOUINM yYaCTKOM
peuenTopa, KOTopelii ¢ momouipio G-0enka akTUBUPYET (HEepMEHTHI CUHTE3a BHYTpH-
KJIETOYHBIX MOCPETHUKOB. [IepBhIii MyTh COCTOUT B aKTUBAllMU (pepMeHTa afcHHUIIAT-
[IUKJIa3bl, YTO MPUBOJUT K PACIIEIUICHUIO aeHO3UHTpU(oc]aTa U CHHTE3y MOJICKYI
[UKJIAYECKOTro ajieHo3uHMOoHOopochaTa (HAMD). Bropoii myTh COCTOUT B aKTUBAIMH
cnenupuueckor pochonunazer C, KoTOpas paculerisieT B KIETOYHBIX MeMOpaHax
otaenbHbIe Pochomunuasl U 06pasyercs nHo3uToITpUdocdaT. YkazaHHbIe BTOPUY-
HBIC TOCPEAHUKN AKTHUBU3MPYIOT MOHHBIE KaHAJbI, YTO BBI3BIBACT JICTIOJSIPU3AIUIO
KJIETKA W OTIPABKY SJEKTPUUYECKOTO CUTHaiAa B MO3r. [IpopearnpoBaBiive naxydue
MOJIEKYJIbl YAAJISIOTCS MPU MOMOIIM OJIOPAHTCBSA3BIBAIOIINX OEJIKOB, KOTOPHIE BXO-
JISIT B COCTaB CIIM3H.

OOOHATENBbHBIN aHAIM3ATOP BKIIOYAET:

— pelenTopHbIe KISTKU (BEpXHSS HOCOBask paKOBHHA);

— OUTONSApHBIC KIETKH (IPOABIPSBICHHAS TUTACTHHKA PEIIETYATON KOCTH);

— OOOHSTENBHBIN HEPB;

— 0OOHSTENBHYIO JTYKOBUILY;

— OOOHSTENbHBIA TPAKT;

— IMMOUYECKYIO CUCTEMY,
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— THIIOTajIamMyc;

— 00OHSATENBHBIA OYyTrOpOK;

— Iepe/IHUE spa TajaMyca,

— npepoHTANbHYIO 001aCTh KOPbI OOIBIIMX MOJIYLIAPUN.

Yemvipe nepsuunvix 6Kyca.

Bce pa3HooOpas3ue BKYCOBBIX OUIYIIEHUN MPUHSATO CBOJUTH K YETHIPEM OCHOB-
HBIM BKyCaM — COJICHOMY, KUCJIOMY, TOPBKOMY, CIIaJIKOMY .

JlaHHbIe BKYCOBBIE OLIYIIEHUS BOCIPUHUMAIOTCS Pa3IUYHBIMU BKYCOBBIMH 30-
HaMU SI3bIKa: CJHAQJKUN BKYC OLIYIIA€TCd HA KOHYMKE SI3bIKA, KUCJBIM W COJCHBIN
BKYC — Ha OOKOBBIX [TOBEPXHOCTSX SI3bIKa, TOPbKHUM BKYC — Y KOPHS S3bIKA.

Cmpoenue opeana sxyca.

OpraHoM BKyca 4esioBeKka siBJsieTcs si3bIK. OH cOAep UT OO0JIbIIOE KOJIUYECTBO
COCOUYKOB Pa3IM4YHON (DOPMBI: IMCTOBUAHBIE, XKea000BaThie, TpuOoBUIHbIC. KaxKbIit
TaKOM COCOYEK OKPYKEH KAHABKOM, HA JTHE KOTOPOM HAXOIATCS OTBEPCTHS KEJE3,
KOTOPBIE BBIACIIAIOT CEKPET JUIsl pACTBOPEHUSI BKYCOBBIX areHTOB. 1o kpasim kaHaBKH
pacrnoJyiaraloTcs BKYCOBbIE€ MOYKH, OHM BOCIPUHUMAIOT BKyC. BKycOBBIE MOUYKH CO-
JIepIKaT JBa TUTA KJIETOK: BKYCOBBIC KJIETKHU U MOAAEPKUBArOIINe (ONOPHBIE) KIETKH.
BkycoBble KJIETKH KOHTAaKTHPYIOT C YYBCTBUTEIbHBIMU HEPBHBIMU BOJIOKHAMH, KO-
TOpbIE MEPealoT HEPBHBIN MUMIYJLC. SI3bIK MMEET CIOKHYIO MHHEPBAIMIO: TMepe-
HUe 2/3 MHHEPBHUPYIOTCS JIMIEBBIM HEPBOM, 3aJHSISI TPETh — S3bIKOIVIOTOYHBIM He-
PBOM, KOPEHb SI3bIKa — OTY>KJAIOIUM HEPBOM.

Mexanuzmul 6Kyco80ti mpancoyKyuu.

KneTounble MexaHU3Mbl BOCHPUATHS BKyCa CBOAATCA K Pa3IMYHBIM Cloco0am
JeNoIsApU3aliy KIETOYHOW MeMOpaHbl U ajbHEeHIIeMy OTKPBITUIO OTEHIUAI3aBU-
CHUMBIX KaJblMEBLIX KaHanoB. [loctymienne Ca?* B qMTOMIA3My BBI3BIBAET JIETPaHy-
JSLUMI0 B CUHAIITUYECKYIO IIEJIb U BBICBOOOXKIEHHE MEIUATOPa, YTO MPUBOJUT K I10-
SBJICHUIO T€HEPATOPHOI0 MOTEHIMAIA B OKOHYAHUU YYBCTBUTEIBHOTO HEPBA.

Kaxxapiii cTUMyT 1enonsspu3yeT MeMOpaHy pa3HbIMU Iy TAMHU.

Conenslii CTUMYJT B3aUMOJACHCTBYET C AMUTEIHAIbHBIMA HATPUEBBIMU KaHaja-
MU, OTKPBIBas UX VISl HATPUSL.

Kucinpiii cTUMyIJI MOXKET CaMOCTOATENBHO OTKPBITh SMUTEINAIbHbBIE HATPUEBbIE
KaHaJbl Uiau Onarojapsi CHIbKeHHIO PH 3aKpbITh KallieBble KaHAJbI, YTO TaKXKe MpH-
BEJIET K JACTOJIIPU3AMI MEMOpPaHbI BKYCOBOU KIIETKH.

Cnaaxuii BKyC BO3HUKAET 3a CUYET B3aUMOJECUCTBHS CIAJKOr0 CTHUMYJa C YyB-
CTBUTEJIbHBIM K HEMY peLenTopoM, CBsi3aHHbIM ¢ G-0enkoM. AKTHBHUPOBAaHHBIN
G-0enok CTUMYJIHUpYET aJeHUIIATIMKIAa3y, KOTOpasi MOBBIIIAEeT cojepkaHnne tAM®
U Jajiee aKTUBHPYET 3aBUCHUMYIO MPOTEMHKHHA3y, KoTopas (ochopunupyer Kaiue-
BbI€ KaHAJIbI U 3aKpbIBACT UX. Bce 3T0 mpuBOAUT K JAenospu3aliii MEMOpPaHBI.

['opbKuil CTUMYJT MOXKET ACTIOISIPU30BATH MEMOpPaHy TpEMS My TAMHU:

1) 3aKpbITHEM KaJIHEBBIX KaHAJIOB,

2) myteMm B3auMmojericTBus ¢ G-0eKkoM HHTUOMpPOBaTh GocdoaudcTepasy, TeM
caMbIM MoBbIIIas coaepxanne HAM®, 4yTO BBI3BIBAET ACTIOISPU3ALNIO MEMOPAHBI,

3) myTem cBsi3piBaHusA ¢ G-0eIKOM, CIIOCOOHBIM aKTUBHPOBaTh Gocdoumnazy C,
B PE3yJIbTaTe YBEJIMUYMBAETCS COAEp:KaHue MHO3UTONTpU(ochaTa, KOTOPBIM MPUBO-
JUT K BEICBOOOXKACHUIO KAJIbLIUS U3 JIETIO.
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['mroramar CBs3BIBAECTCS C TIIIOTAMAaTPETyJIUPYyEMbIMH HECEIEKTUBHBIMU HOH-
HBIMHM KaHaJlaMH M OTKPBIBAET MX. DTO COMPOBOXKIAETCA AENOJIApU3AMEN U OTKPHI-
THEM MOTEHIIMAI3aBUCUMBbIX KaJIbI[UEBbIX KAaHAJIOB.

BxycoBoi1 aHaimM3aTop COCTOUT U3:

— BKYCOBBIX [TOY€K Pa3HbIX OT/AEJIOB S3bIKa C PA3IMYHON MHHEPBALIMEH

a) nepeanue 2/3 si3pIka — JIMIEBOW HEPB — KOJICHYATHIN TaHTIIUH;
0) 3a/1HsISI TPETh SA3bIKA —> SI3BIKOTIOTOYHBIN HEPB — KAMCHUCTBIN TaHIIIUIA;
B) KOpEHb SI3bIKa — OJYKIAIOIINI HEPB — Y3JI0BOM TaHIJIHH;

— siIpa OIMHOYHOTO MyYKa;

— MEMAJIBHOTO JIEMHUCKA;

— BEHTPAJIBHOI'O TaJaMyca,

— MOCTICHTPAIBHOW U3BWIIMHBI KOPBI (HIKHUE OTICIIBI).

Koorcnwiti ananuzamop (peyenmopHulii omoen) BKIIOYAET Pa3HbIe BUIBI KOXHON
YyBCTBUTEIBHOCTH.: TAaKTWIbHYIO (IPUKOCHOBEHHE W JaBJICHUE), TEMIIEPATypHYIO
(Teruto 1 x0J101) ¥ 00JIeBYIO (HOIHUIICTITUBHYIO).

Peuentopsl KOXXHOW 4YyBCTBUTEIBHOCTH HMMEIOT pa3iudHoe cTpoeHue. K Hum
OTHOCSTCS Ocsi3aTelibHbIe Tenbla Melicuepa u Mepkens, tenpua ['onbmku-Mannonu
u @arepa-Ilaunnn (perentopsl TaBieHUs), KOHIEBbIe KOObl Kpayse (pementopsr
xonoxa), Tenabia Pydunu (peuentopsr Temna) u ap. Cuuraercs, 4To OOJIEBBIMH pe-
LENTOPaMHU SIBJISIOTCS CBOOOIHBIE HEPBHBIE OKOHUaHUA. OIHAKO Ype3MepHasi CTUMY-
TS APYTUX PEUENTOPOB TAKKE MOXKET BbI3BATh OOJIEBBIE OIIYIICHHUS.

CxemMa MpOBOJHHMKOBOIO OTHENA KOXHOTO  AHAJIM3aTopa  TaKTUIbHOM
YYBCTBUTEIBHOCTH:

1) ocs3aresbHbBIE Tenblla MeilicHepa, macTuHYaThIie Tenblia PaTtepa-Ilaunnu;

2) ciuHHOM MO3T: Ty4ok ["oms, mydok Bypiaxa;

3) simpa myuka ["oiist u myuka bypaaxa (1-e nepexirouenue B [THC);

4) Tanamyc: BeHTpaJIbHBIC sifipa (2-¢ nepekmtouenue B [[HC);

5) oT BceX YyBCTBUTEIBHBIX IyTEH OTXOISAT BETBH B PETHKYJSIPHYIO (Gopma-
LU0 CTBOJIA MO3ra,

6) mnocTieHTpaJibHAs W3BHJIMHA KOPBI TOJIOBHOrO Mo3ra (3-e mepekiito-
yenwue B [[HC).

CxeMa MpOBOAHMKOBOTO OTJEla KOXKHOTO aHallM3aTopa TeMIepaTypHoud u 0o-
JIEBOM YyBCTBHUTEIIBHOCTH.

1) xon6s1 Kpay3e, Tenbua Pyddunu, cBoOO HbIC HEPBHBIE OKOHYAHUS;

2) COMHHOM MO3T: KJIETKU 3aJIHUX POTOB, (OPMHUPYIONINX CIIMHO-TAIAMUYECKUI
tpakT (nmepBoe nepekitouenue B [ITHC);

3) Tajamyc: BeHTpalbHbIe sijipa (BTopoe nepekitodenue B [ITHC);

4) OT BCEeX UYYBCTBHUTEJIBHBIX IyTeH OTXOMSAT BETBU B PETHKYISPHYIO (opma-
LU0 CTBOJIA MO3ra,

5) moctieHTpanbHas W3BWIMHA KOPHI TOJIOBHOTO MO3ra (TPEThe IEPEKITIo-
yernwue B [[HC).

OmnryeHus: Ko)XHOro aHaiau3aropa (GOpMHUPYIOTCS B BUIE CIOKHBIX LEIOCTHBIX
peakuuii. B MHTErpanuu BOCHPUATHN NPUHUMAKOT y4YaCTHE PA3HbIE OTIEIbI LIEH-
TPaJIbHOM M BETE€TAaTUBHOM HEPBHOW CHCTEMBI. OT MX COCTOSHMS M B3aUMOJCHCTBUS
3aBUCAT XapaKTep U SMOLMOHAJIbHAS OKpacKa OLYIICHU.
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3aganue

O3HaKOMHUTHCS C TIOHSATUEM XEMOCEHCOPHBIX cUcTeM. MI3yuuTh CTpOCHUE OpraHa
OOOHSIHUSI U MEXaHU3M OOOHSITETLHON TPAaHCAYKIMU. BeIlyunuTh OTHEIBI OOOHSATEh-
HOoro aHaim3aropa. O3HAKOMUTBCS CO CTPOCHHMEM OpraHa BKyCca U MEXaHU3MaMu
BKYCOBOU TpaHCIYKIIMH, C OT/EJIaMl BKYCOBOTO aHaM3aTopa. M3yuuTh BUIBI KOXK-
HOM YYBCTBUTEILHOCTH U CTPOEHHE KOKHOTO aHAIN3aTopa.

Konmponwvuwie éonpocol

1 Penenmus 3anaxa u MoJeKkyJisipHoe y3HaBanue. Kitaccugukanus 3anaxos.

2 CtepeoxuMuyiecKasi TEOpUs BOCIPUITHS 3araxa.

3 Ctpoenue opraHa 0OOHSHUS.

4 MexaHu3M OOOHATEIBLHOU TPAHCIYKIUH.

5 OOOHSATENBHBIA aHATTU3ATOP.

6 Uerbipe mepBUYHBIX BKyca M MX Jokanu3anus. CTpoeHHe opraHa BKyca, pe-
LENTOPBI BKYCOBBIX COCOYKOB.

7 MexaHu3Mbl BKYCOBOM TPAHCIYKIIHH.

8 BkycoBoii ananuzarop.

9 KoxHnblii aHann3arop. TakTuibHas, 00aeBast U TeMIiepaTypHasi peLeniuu.
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