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BBenenune

Ouznonorus — Ouoiornyeckass Hayka, MPEIMETOM H3Y4YeHHs] KOTOpPOM SIBISIOTCS
KHU3HENCATENIPHOCT  OpraHu3Ma. DOU3MONOrHs U3y4aeT MEXaHU3Mbl OCYIIECTBICHUS
GbyHKIMI opraHu3Ma, M3 B3aUMOCBS3M MEXAy COOOH, PpEeryjsiuio U MpUCIOcOOsIeHue
OpraHu3Ma K yCJIOBHUSM BHEUIHEW CPEebl B IIPOLIECCE IBOIIOIUH.

Kpatkuit kype nexiuii no aucuurinie «OU3uonorus» 1aeT NpecTaBieHne 00 OCHOBHBIX
3aKOHOMEPHOCTSIX, JIeKAIIUX B OCHOBE (PH3HOJIOTMYECKHX IPOLECCOB, MPOUCXOMISANINX B
JKUBOM OpraHu3Me, B UX Pa3BUTHUU U B3aUMOJICHCTBUU C BHEIIHEH cpenoi, 4To HE0OXO0aMMO
JUIS OBJIQJICHUS HAYYHBIMH OCHOBAMH COBPEMEHHOW TEXHOJOTHH >KMBOTHOBOJICTBA U
YCIIELIHOTO MPOBEICHUS 300TEXHUYECKUX U BETEPUHAPHBIX MEPOTIPUSATHIA.

Kpatkuil kypc jexkuuii 1no aucumiuinie «PU3HOI0rusDy NpeIHa3sHa4YeH Ul aCIIUPAHTOB
HarpasieHus nmoarotosku 06.06.01-buonornveckne Hayku, npoduibs — OU3HOIOTHS.



Jlexnus 1

OBIIHUE ITOJOXKXEHUSA
1.1. ®u3nosiorus KaKk Hay4YHasi IUCHUILIMHA

Owusunonorus (or rped. physiS — mnpupoma u l0goS — yueHHe) — Hayka o
JKUZHEJEATEIIbHOCTH OpraHu3Ma U OTHAEIbHBIX €ro 4acTeil: KIETOK, TKaHel, OpraHos,
¢ynkunoHanbHBIX cucTteM. OHa pacKphIBAET MEXAaHU3MBI OCYLIECTBICHUS (DYHKIMNA
OpraHu3Ma, UX B3aWMOCBSI3M MEXIy COOOM, Peryisiiui U MPUCIOCOOJIEHHE OpraHu3Ma K
YCIJIOBUSIM BHEIIHEW CPEJIbl B IPOLIECCE IBOJIIOLIMH.

DU3HONIOTHS CIYKUT BaKHEHIICH HAaydHOW OCHOBOM OOJIBIIMHCTBA BETEPUHAPHBIX M
300T€XHUYECKHUX AUCLUUIUINH: TaTOJIOTUYECKON (PU3NOIOTHH, (PapMaKOIOTUU, TUATHOCTHKH U
Tepanuu, XUpypruu, aKymepcTBa U UCKyCCTBEHHOTO OCEMEHEHHMsI, KOPMIJICHHS U pa3Be/leHuUs
KUBOTHBIX. BBISICHAS 3aKOHOMEPHOCTH, JIEXKAIlde B OCHOBE (PH3MOJOTHUECKUX MPOIIECCOB,
3Hasg (YHKIMH OPraHOB M CHCTEM OpPraHu3Ma BO B3aMMOJCHCTBHH C OKpPY)KArOIIEH Cpeoi,
MO’KHO IMOBBIIIATH POJYKTUBHOCTb JKMBOTHBIX (MOJIOUHYIO, MSICHYIO, IMYHYIO, IIEPCTHYIO U
Ip.) ¥ YCHEIIHO MPOBOJIUTH BETEPUHAPHBIC U 300TEXHUYECKUE MEPOTIPUATHS.

OU3MONIOTHA TECHO CBSi3aHA C TAKUMH MOPQOJOTHUECKUMH HayKaMH, KaK aHATOMUS H
ructosiorus. [lousats paboTy 1060ro opraHa MOXHO, JIUIIIb 3Hasi €r0 CTPOCHUE, H00 HYHKIUSA
U (opMa CBA3aHbl HEPA3PHIBHO. DTa CBA3b SABJISAETCS CIEACTBUEM IIIUTEIBLHOMN 3BOJIIOLUU — C
u3MeHeHrneM (OpMBI B MPoLIecce MPUCIIOCOOICHNS Hen30eKHO HM3MEHSIACh U CTPYKTYpa.

PazHooOpasHbie menw u 3amadu (PU3MOJIOTHH TPEOYIOT TPUBICYCHHS JPYTHX HayK,
KazaJloch Obl, ganekux oT Qusuonoruu. Hampumep, 3a (QyHKUHMOHAIBHBIM COCTOSHUEM
OpraHu3Ma XUBOTHBIX, HAXOJAAIIUXCA Ha PACCTOSIHUM, MOXHO CJIEAUTHh C MOMOULIbIO paaHo-
TEIEeMETPUYECKUX CUCTEM. XHUMHS, M OCOOCHHO OHOJOrMYeckasi, JaeT BO3MOXKHOCTb
ONpEeAeATh JaKEe HE3HAUMUTEIbHbIE W3MEHEHHs, IMPOUCXOJALIME BO BHYTPEHHEW cpene
OpraHu3Ma MoJ] BIUSHUEM T€X WM UHBIX BHEITHUX BO3JEHCTBUI.

1.2. KpaTkas ucropusi Gpu3noioruu

CBeneHuss 0 CTpOe€HUU W (PYHKUMAX OpraHU3Ma CUCTEMaTH3UPOBAaHbI M HU3JIOKEHBI B
COYMHEHUSAX T'€HHAIBHOIO Tpedyeckoro ¢uiiocoda, Bpaya, «oTHa METUIMHBD [umnmokpara
(V—IV BB. 10 H. 3.). PumMckuii yuensiii ['anen (I B. H. 3.) onucan cTpoeHUE CTEHOK JKEITy/IKa,
KHIIEYHUKA, KPOBEHOCHBIX COCYAOB, MaTrku. OH MpPOBOAWJI CIOXKHBIE OIBITBI HAaJ
JKUBOTHBIMH, II€pepe3al y HUX CIOMHHOM MO3I M [0 HACTYIABIIMM, 3aT€M BBINAJACHUAM
(YHKLUH BBISCHSUI POJIb HEPBHOM CUCTEMBI B OPraHU3ME.

B Cpenneit A3un, B Xope3Me, OKOJIO ThICSIUU JIET TOMY Ha3aj KW KpyIIHEHIINK y4eHblIi,
Ta/KUKCKUM Bpau HMOH-CuHa (ABHIIEHHA), OMMCAaBUIMH pa3auyHble (PU3HOIOrHYECKHE
nporiecchl y mrojieid. Ero TpakTaTel oka3piBadu OOJIBIIOE BIWSHHE HA MEIUIIMHY BIUIOTH 0
XVII cronerus.

Havano d¢usnonornn Kak 5SKCHEpUMEHTAIbHOM HAyKHM, HW3YYaloIled MpOLECcCHl,
MPOTEKAOIIME B 3JI0POBOM OpraHus3me, Obuto monoxeHo B XVII B. aHTNIHMHCKUM Bpauom
Buiibsimom ['apBeeM, KOTOpPBIN HUccIen0Ball IBUKEHHE KPOBU U B 1628 T. onncan ero B KHUre
«Anatomica de motv cordis et sangvi-nis in animalibus» («O aBmwkeHnU cepana U KpoBU Yy
KUBOTHBIX)).

B XVII B. yuensle paccMmaTpuBaiu (PYHKIUU OpraHU3Ma C TOYKHU 3peHUs (U3UKH,
MEXaHUKH U XMMHH, HE YUYUTBIBAs TOTO, YTO MPOLECCHI B )KMBOM MaTE€puu MPOTEKAOT NHAYE,
yeM B MepTBOi. Hampumep, Takux Bo33penuit npuaepxusaics Pene [Jlexapt (1596—1650).



OH oTkpbul sABIEHUE pediekca, T. €. OTpaKEHHE OPraHU3MOM BO3ACHCTBUI OKpYXarolleu
CpEJBL.

B XVIII B. ocHOBOMONIOXKHKUK pyccKoi Hayku Muxawmn BacunseBud Jlomonocos (1711 —
1765) OTKpbUI 3aKOH COXpAaHEHHs MaTepud M DHEPIUM, I[OCIYXMBIIUKA OCHOBOM
MaTepUaIUCTUYECKOTO

B XVII u XVIII croneruax cpenu ydeHbIX 3amnagHod EBponbl rocnojacTBoBaiu
MeTapu3NYECKUEe MOHATUS O HEM3MEHIEMOCTH KUBBIX OpraHu3MOB. BaxkHOoe 3HaueHNEe UMeNu
OTKPBITUS Manpnuru 0 HaJIM4YUK KalUUISIPOB B KPOBEHOCHOW CUCTEME U PYCCKOI'O YYEHOI'O
A. M. ymnstackoro (1748— 1798) 0 TOHKOM CTPYKType MOYECK.

OTKpbITHE 3aKOHA COXpaHEHUs dSHEPIruu, kKiaeTtouHnoit Teopuu (P. Buxpos, 1891 — 1902) u
SBOJIIOIIMOHHOE YYEHHUE MOCIYKUIM OCHOBOM ISl Pa3BUTHUSI BCEX OMOJIOTMYECKUX HAyK B TOT
HEPUOS.

B cepenune XIX B. dpaniry3ckuii yuensiii Kion bepHap mpoen 60bIie ncciaea0BaHus
B 00J1acTH (pU3HOIOTHH MUIIEBApEHHsI, 0OMEHA BEIIECTB, KPOBEHOCHOW ¥ HEPBHOM CHCTEM.

Bo BTopoii nonosune XIX B. uccienoBaiy TakyKe CBOMCTBa M (YHKIIMM HEPBHBIX arapa-
TOB (peuenTopoB), BOCHPUHUMAIOIIMX BO3ZeicTBUs BHemHed cpeasl (O. Bebep, I
I'enpmronsi, M. M. CeuenoB u ap.). B 3ToT nepuon Hauato u3ydeHHe poOJU PELEHTOPOB,
3aJI0’KEHHBIX BO BHYTPEHHHUX OPraHax U CKEJIETHBIX MBIIII[aX.

OCHOBOIIOJIO)KHUKOM ~ 3KCIIEpUMEHTaIbHON  ¢u3uonorun B Poccum Obim A, M.
Ounomadpurckuii (1807—1849); on BeITycTHIT Y4eOHUK 1O (DU3MOJIOTHH, CTABIIMNA TEPBON
PYCCKOM OpUTMHAJIIBHONM U KpPUTHUYECKOW CBOAKOW 1o Qu3uonoruu. OcoOblii uHTEpec
IPEJICTABIISIIOT €r0 pabOThl O CYIIHOCTH MPOILIECCOB AbIXaHUSI U TEII000pa30BaHUs.

3HAYUTENbHBIE TOCTIXKEHUS B 001acTy (PU3HONIOTHH OBLTH ClIETaHbl PYCCKUMU yYEHBIMU
A. II. Banbrepom (1817—1889) u B. A. bacoBeim (1812—1879). Banbrep ycranoBumn
BIMSTHUE HEPBHOHM CHCTEMbl Ha BHYTPEHHHE MpOIecCHl B opraHu3Me, a bacoB paspaborain
HaJIO)KEHHE (PUCTYIIBI JKETyAKa y co0ak 0e3 HapylIeH!s] MHHEPBaIMH, II0Ka3aB BO3MOKHOCTh
JUIUTEIBHOTO (PU3MOJIOTUUECKOTO IKCIIEPUMEHTA.

PaGotel pycckux ¢uzuonoroB XIX B. omiMuYanuch CBOeH MaTepHATUCTHUYECKOU
HarpaBJieHHOCThI0. Bo BTopo#t monoBuHe XIX B. B Poccum pabGoTan psii BBIIAIOIIMXCS
¢uzuomnoros Bo rinase ¢ M. M. CeuenoBsiM, koToporo U. I1. [TaBiaoB Ha3Ban «0TLOM pYyCCKOH
buznonorum.

. M. CeueHOB cQOpMyJIHpOBal BaXXHOE IOJIOKEHUE, YTO B OCHOBE JESATEIbHOCTH
FOJIOBHOI'O MO3ra JIEKUT pEeQIIEKTOpHasl JeATelNbHOCTh W BCE CO3HATEIbHBIE U
Oecco3HaTeNbHbIE aKThl [0 CBOEMY IMPOUCXOXKIEHHIO ecTh pediekchl. OH BOCIUTAN PSII
yUYeHbIX, cpeau KoTtopbix Obutn: B. B. [Tamytun (1845—1901), co3gaBmmii pyccKyro MIKOIY
natosiorndeckoit gusmnonorun; kpynaenmii ¢papmakosor H. I1. Kpaskos (1865—1924); M.
H. [llatepaukoB (1870—1939), uzyuaBimii oomeH Beniects; A. @. Camoiinos (1867— 1930)
— HCCJIEI0BATEINb MIEKTPUYECKUX SIBJICHUN B KUBBIX TKAHSX.

Unen CeueHoBa pa3BUBaJ M pa3palaThiBajl €ro MOCiel0BaTellb, T€HUAIBHBIN PYCCKUN
¢dusuonor, akagemuk MBan IlerpoBuy [1aBnos.

B 1904 r. emy Obuta BpydeHa KpymHEHIIash MEXIyHapoIHas Harpaja TOrO BPEMEHH —
HoGenesckas npemus.

Pa6ote! [1aBnoBa B manpHEHIIEM MPOAOKIIIM €r0 MHOTOYHCIICHHBIC TMOCIIEI0BATEN U
yuenuku. K. M. beikoB (1886—1961), pa3BuBas maBIOBCKOE YYE€HHE O BBICIICH HEPBHOMN
NeSTENIbHOCTH, MCCIEeN0Bal BIMSHHE KOpPbl OONBIIMX TMOJYyUIapuil TOJOBHOIO MO3ra Ha
JESATENIBHOCTh BHYTPEHHUX OPIaHOB.

JI. A. OpbGenu Bmecte ¢ A.I. 'MHEMHCKUM U APYTUMHU COTPYIHUKAMH paboTan Hajl
pa3sBUTHEM IaBIOBCKON HJEH O TPOPHUUECKOM BIMSHUM HEPBHOM CHCTEMBI M CO3/1aJl TEOPUIO



CUMIATHYECKON MHHEPBALUU — aaNTalliOHHO-TPOPUUECKYIO TEOPHIO.

Bonbmoe 3HaueHune wumeror wuccienoBanus ILK. AHoOXMHAa U €ro COTPyAHMKOB,
BBIIBUHYBIINX IPEJICTaBICHUE O (YHKIHMOHAIbHBIX CUCTEMAaX M YCTaHOBUBILIUX OTPOMHYIO
poib OOpaTHBIX CBsi3e B OOpa3oOBaHMM M YKPEIUICHHMHM YCIOBHBIX pe(dIeKCOB U
MOBEICHYECKUX PEaKLUi.

B mnameii crpane wuMmerorcss OonbpIIMe JIOCTMKEHHS B 00JacTh  (PU3HOJIOTHH,
CIIOCOOCTBYIOLIIME PA3BUTUIO PA3UYHBIX OTpacieil >KMBOTHOBOJCTBA. 3HAYUTEIBHO
pacCIIMPWINCh U YIIyOWIHCh MPEACTABICHUS O MHOTHX (DYHKIHMSX OpraHu3Ma >KUBOTHBIX.
bonbuioit Bkiaaa B pa3BUTHE (PU3UOIOTUU CEIbCKOXO3SHUCTBEHHBIX )KMBOTHBIX BHECIH TaKue
yuenble, kak M. M. 3aBanoBckuii, H. @. [lonos, U. A. bapsimnukos, K- P. Bukropos, 1. U.
UBanos, A. /. CunemexoB, A. W. Jlonsipun, I1. ®@. Congarenkos, H. B. Kypuios, A. A.
AJeB U MHOTHE JIpyTHE.

1.3. Baxueiimue ¢puznonornyeckne GyHKIHA

OpranusM HaxOJUTCSI BO B3aMMOCBSI3M € BHEIIHEW cpenoil. [Ipoueccel, mpoucxoasmme B
JKUBOM OPraHu3Me, KaUeCTBEHHO OTJIMYAIOTCS OT SIBJICHUM MepTBOU npupoabl. IlocTosHHBIN
obmen geujecme MEXIY KUBBIM OPTaHU3MOM M OKpY’KalOIIEH CPeloil SABISIETCS OCHOBHBIM
npu3HaKkoM xu3HU. C rpekpalieHneM oOMeHa MpeKpalaeTcs U )Ku3Hb.

B xuBOM opraHusMe TIOCTOSSHHO IPOTEKAIOT JiBa IPOLIECCa: aCCUMWIALMSA U
JUCCUMWIALMA. DTH MPOLECCHl B3aUMHO IPOTHUBOIIOJIOKHBI, HEPA3phIBHO CBA3aHbI OJMH C
JPYTUM U CYHIECTBYIOT OJHOBPEMEHHO. Accumuniayus — 3TO IPOLECC YCBOCHUS BEILECTB,
IOCTYMAIOUIMX M3 BHEIIHEH cpenibl, B pe3ylbTaTe KOTOpPOro OOpa3yroTcs KIETKH U
MEXKJIETOYHOE BEINECTBO. Juccumunayus — OSTO IPOLECC pacnaja >XUBOM MaTEpUH, B
pe3yibTaTe KOTOPOro OCBOOOKIAETCS SHEprusi >KMBOIO BELIECTBa, HEOOXoAuMas JUls
KU3HENEeATeNbHOCTH opraHu3Ma. C oOMEHOM BEILECTB CBS3aHbl BCE CBOICTB OpraHusma,
XapaKTEPU3YIOLINX €ro )KU3HEAESITEIbHOCTb.

['omeocTa3 — MOCTOSIHCTBO XHMMHYECKOTO cocTaBa M (DU3MKO-XMMHYECKHUX CBOWCTB
BHYTpPEHHEN CpeJibl — SIBIISIETCSI 0COOEHHOCTHIO 1IEJIOCTHOTO OpraHU3Ma U UMEET BakKHei1ee
3HAUEHUE NS €T0 JKU3HEIEATEIbHOCTH.

OH BbIpa)kaeTcsl HAIMYMEM psifia YCTOMUMBBIX KOJIMYECTBEHHBIX MOKa3aTenel (KOHCTaHT),
XapaKTepU3YIOUINX HOPMAJIbHOE COCTOSHME OpPraHuM3Ma, Kak-TO: TeMIIepaTypa Tella; OCMO-
TUYECKOE JIaBJIEHUE KPOBU W TKAHEBOW >KUJKOCTH; BEJIUYMHBI COJEP)KaHMUS B HUX KaJus,
HaTpus, XJIopa, pocdopa, a Takke OENKOB U caxapa, KOHIEHTPAIUKA BOJOPOIHBIX HOHOB U JIp.

Opranusm — 3TO CaMOPETYIHPYIOLIAsAC CHUCTEMa, pearupyromas Kak eIMHOe LIeJI0e Ha
pa3iaMyYHbIE BO3ACUCTBYS BHEIIHEN cpebl. OyHKIMU U pEaKLMu B HEM PETYJIUPYIOTCS IBYMS
cucteMamMu (rymMopaibHass M HepBHas). duioreHernuecku rymopainbHas (Tymop —
KHUJIKOCTb) PETYJISINSA 3HAYUTEIbHO Oosiee APEBHSS, UeM HEpBHas. [ yMopanvHas pe2ynayusl
OCYIIECTBIISIETCS IPU ITOMOIM BEIIECTB, HUPKYJIHUPYIOIUX B KPOBH U KUIKOCTSIX OpraHU3Ma;
OHA UMEETCS 1aXKe Yy HU3IIUX CYILECTB.

['ymopanbHble CBSI3U MMEIOTCS B PACTUTEIBHOM U KMBOTHOM Mupe. OIHAKO >KMBOTHBIE
o0laaroT eme OJHOM BaXKHeWIel CBA3pl0 — uepe3 HEepBHYIO cHucTeMy. |'ymopanbHas
cucTeMa IO CPaBHEHHUIO C HEPBHOM sBIsETCS Oojiee MEUIEHHOW (OHAa OCYILECTBIIAETCS B
200—20000pa3 MmenneHHee) M ACUCTBYET IO MPUHIMIY «BCeM—BceM— Bcem». HepBHas
perynsLus OTJIIMYAeTCsl CTPOroil HanpaBiIeHHOCTHIO. YeM BblIIIe )KUBOTHOE MO (pHIIOTeHEeTHYe-
CKOMY Pa3BUTHIO, TEM B OOJIbIIEH CTENEHU ero (PyHKIIMHM HAXOAATCS MO KOHTPOJIEM HEepBHOU
pEryJsLuu.

Takum 00pa3oM, B OpraHM3Me CYIIECTBYET €IUHBIH HEPBHO-TYMOPAJIbHBIA MEXaHU3M



peryasiiuuu pazauuHbelx (yHkiuil. HepBHas cucrema KOOpAMHHMPYET Kak JEATENbHOCTb
BHYTPEHHUX CHUCTEM OpraHM3Ma, TaK M B3aUMOJICHCTBHUE U YPABHOBELIMBAHUE €0 C OKPY-
JKaronien cpeaoi.

OcHoBy paOOTBI HEPBHOW CHUCTEMBI COCTABIISIET peIIeKc, TO ecTh oTpaxkeHue. Pegrexc —
9TO OTBETHAs PEaKLUs OpraHu3Ma Ha pas3ApakeHUe, OCYLIECTBIIAEMas yepe3 LEHTPAIbHYIO
HEpBHYIO cHcTeMy. HepBHBI MyTb, 10 KOTOPOMY NPOXOIUT BO30YXKIEHHE, HIyIIee OT
PELENTOPOB Yepe3 LIEHTPAIbHYI0 HEPaBHYIO CHCTEMY A0 Pa3IMYHBIX OPraHOB, Ha3bIBAETCS
pednexkmopHoti  dyeoll, KOTOpas HMEET O0OpaTHYI CBs3b (pediekTopHOe KOIBI0) C
LEHTPaJIbHOW HEPBHOW CHCTEMOM, COOOIIAOLIYIO O pe3yibTaTax ICHCTBUSA, pEerylupys CUIy
Y 4aCTOTY pa3JipakeHUs.

B ¢uznonorun copmupoBaincy HanpapiieHHs, U3ydarOLIMe CBA3M OpPraHU3Ma C BHEILIHEH
Cpenoi, HEM3MEPUMO YCIOKHSIOIUECS B Pe3yJIbTaTe HAyYHO-TEXHUYECKOT0 mporpecca: ouo-
PUTMOJIOTHUS, OSTOJOTHs, (DU3MOJIOTUS JKUBOTHBIX C BBICOKOH IPOJYKTHMBHOCTBIO MU
PEnpOayKTUBHON (DYHKIHEH.

Bomnpock! 11t caMOKOHTPOIIst

1) ®wusuonorusa Kak HayKa

2) OcHoBHBIC 331241 (PU3HOIIOTHH.

3) Orinuus KUBOTO OPraHU3Ma OT HEXKUBOW MaTECPHU.
4) OpraHusm Kak eIuHOe IeJI0e.

5) Perymsius OCHOBHBIX (PU3HOTOTHUECKHUX (DYHKIIHIA.
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Jlexnus 2
BHYTPEHSISA CPEJA OPTAHU3MA

BHyTpeHHss cpena opraHu3Ma COCTOUT U3 TPEX OCHOBHBIX KHIAKOCTEH: KPOBH, TUMQBI U
TKAaHEBOU KUIKOCTH.

2.1 ®u3uo0rus CUCTEMbI KPOBH

KpoBb — xujkas coeiMHUTENbHAs TKaHb, KOTOpas 001agaeT CIeIyIOIUMU (QYHKIUSIMU:
1) ra3oo0MeHHOH — JOCTaBISIeT KJIETKAM KHCIOPOJ ¥ BBIHOCHT YIJICKHCIBIA Ta3; 2)
TPOPHUYECKOH — pa3sHOCHT IO OPraHW3My IHMTATEJbHBIC BEIECTBA; 3) IKCKPETOPHOU —
BBIHOCHT M3 OpraHM3Ma MpPOIYKTHI pacnaja; 4) 3allMTHON — OCYIIECTBISCT 3alUTy HAIIEro
OpraHm3Ma OT BPEIHBIX BELICCTB W HMHOPOJHBIX TN, 5) CEKPETOPHBIA — pPa3HOCUT IIO
OpraHu3My FOPMOHBI; TEPMOPETYJIATOPHONH — 00ECHeunBaeT Peryslu0 TeMIIEpaTyphl Tela,
6) roMeoCcTaTHYECKOM — OCYIIECTBISIET TIOCTOSHCTBO META00JIMYECKUX TTPOLIECCOB.

KosimyecTBO KpOBM pa3iMyHO Yy JKMBOTHBIX Pa3HOTO BUZAA, I[10JIa, HOPOJBI,
XO3sICTBEHHOT'O MCIIOJIb30BAaHMS U COCTABIISICT B cpetHeM 7...8 % OT mMacchl Tena.

B HOpMasbHBIX yCIOBUSAX HE BCSI KPOBb, @ TOJBKO €€ YacTh LIUPKYJIUPYET B KPOBEHOCHBIX
cocyaax. Jlpyras 4acTh HaXOJUTCS B KPOBSIHBIX JIETO (II€YCHb, celie3eHKa, Koxka). [loreps 1/2
- 1/3 xonuyecTBa KpOBU OIIACHA JJIS )KU3HU.

B coctraB kpoBM BXoIiT ia3mMa U (opMeHHBIE 3JeMeHTHl KpoBu. [lo oOvemy mima3zma
cocrapmsieT npudnuzutensHo 60 % odbeMa KpoBH, a hopMeHHbIe AneMeHThI — 40 %.

IInasma npencrasisieT coOOM KENTOBATYIO MOJIYNPO3PAUHYIO KHUAKOCTb C YJEIbHBIM
Becom 1020-1028. Ona coctout u3 Bousl (90...92 %), opraHMyYecKUX COEIUHEHUN U
HEOpraHM4YecKux cojieil. OpraHnyecKkiue COCTUHEHHUS B COBOKYITHOCTH C HEOPTaHWYECKHMHU
COJISIMH COCTaBIISIIOT CyXOH OcTaToOK ria3mbl. Ha momo cyxoro ocraTtka npuxoaures §...10
%, u3 KoTopbIX 7,2 % mpuxoaurtcs Ha Oenku, 0,17 % - oprannyeckue BeriecTBa (IJIIOKO3a,
MOYEBHHA, MoueBas KHucioTa U T.0.) U 1 % Ha Heopranumdeckue conu. CocraB IMiaa3Mbl B
HOPMAaJIbHBIX (DU3MOJIOTMYECKUX YCIOBHIX OTHOCUTEILHO MOCTOSIHEH.

[Inasma oOnanaer ocmomuueckum OasjieHuem, KOTOPOE 3aBUCUT B OCHOBHOM OT
KOHIIGHTPAaLUN HAaXOJAIIMXCS B HEH MHUHEpPAJIbHBIX COJEeH M MMEeT BaXKHOE 3HAuYeHUE B
pacrpeielieHuu BOIbI M PAaCTBOPEHHBIX BEIECTB B TKAHSX.

Hapsiny ¢ MOCTOSIHCTBOM OCMOTHYECKOTO JaBJI€HHMS M TOCTOSHCTBOM COOTHOILICHMS
KOHIEHTpAlluii MOHOB COJIEH B KPOBHU MOJIEPKUBACTCS NMOCMOAHCMEO peakyuu. Peaxuus
cpedbl ompejersercs KOHLEHTpalued BOAOPOAHBIX HMOHOB - pH. Peakuus kpoBu ciabo
mienouHasi — pH B cpennem 7,36. Ilognep:kannio NOCTOSTHCTBA peaklIMKU KPOBU CIOCOOCTBYET
uMmeromuecss B KpoBH OydepHble BellecTBa, K KOTOPbIM OTHOCATCS T'eMOITIOOHH,
O6ukapOoHaThl, pocharsl U OENKH KPOBH.

BeJikn n1a3Mbl KPOBM COCTOSIT M3 TPEX IPYII: albOYMHHBI, I100YJINHBI U (UOPUHOTEH.
buocunTes anbOyMuHOB U (QUOpUHOreHa MPOUCXOJUT B KJE€TKax meueHu. [11o0ynnHbI
CHUHTE3MPYIOTCSl €Illeé U B CeJIe3eHKe, KOCTHOM MoO3re U JMM(paTHYeCKUX y3nax. benku
TUTa3Mbl  BBITIONHSIOT CleAyonre (YHKIHH: 00eCHeunBaIOT BSI3KOCTh KpPOBH, TO €CTh
MOJIEP>KUBAIOT TOCTOSHCTBO KPOBSTHOTO JIaBJICHHUs; 00ECIIEYMBAIOT OHKOTHUECKOE JaBICHHE
JUI  TIOAJEP)KaHUsI BS3KOCTH KPOBH, TPAHCHOPTHPYIOT JKUPBI, TOPMOHBI M METAaJlIbI,
oOecrieunBatoT OydepHble CBOHCTBA, TO €CTh CIIOCOOCTBYIOT COXPAaHEHMIO ITOCTOSHCTBA
pPEeaKIMHA KPOBH; OCYIIECTBISIFOT T'e€MOCTAaTUYECKYI0 (YHKIHIO, KOTOPYIO BBITIOJHSET
¢uOpHHOTEH, SABISASACH OCHOBHBIM (DAKTOPOM  CBEPTHIBAaHMS KPOBH;  OCYIIECTBISIOT



MMMYHOJIOTHYECKYIO (DYHKIIHMIO, TO €CTh 00€CIeYHBAIOT HEBOCIPUUMYHUBOCTh OpraHU3Ma K
WH(EKIIMOHHBIM OOJIE3HSM; OCYIIECTBIISIOT (PEpMEHTATHBHO-META00THYECKYIO () YHKITHIO.

K ¢opmeHHBIM 35eMEHTaM KPOBH OTHOCAT SPUTPOLMUTHI, JIEHKOIMTH U TPOMOOIUTHL
ODPUTPOUMUTHI TPEJICTABISAIOT COOOM KPYIJble JBOSIKOBOTHYTBIE O€3bSICpHBIC KIIETKH.
JrameTp spuTpOLMTOB )KMBOTHBIX paBeH 4...8 W, a TonmuHa — 2...2,5 p. OHl TUPKYJIUPYIOT
B KpoBu 120 gHell, a 3aTeM pa3pyllIaloTcs B CEJIE3€HKE U B NeYeHU. B HOopMe KoamdecTBO
SPUTPOLIUTOB SABJISETCS OJHUM M3 OCHOBHBIX T'€MAaTOJIOTUYECKUX MOKa3aTeseil B KIMHHUYECKOM
JMarHocTHKe. KoMMIecTBO SpUTPOLHTOB ONPe6aeisior B | MM® KPOBH 1 OHO KONEOIETCs OT 3
10 12 miH.. 'maBHON (DyHKIMEH S3pUTPOIIMTOB SABJISETCS TPAHCIOPT KUCIOPOaa, KPOME 3TOTO,
SPUTPOLIUTHI YYACTBYIOT B TPAHCIIOPTE TOPMOHOB, CO3aHUU BA3KOCTU KPOBH, MOAJIEPKAHUU
KHCJIOTHO-ILIEJI0YHOT0 OanaHca.

B spurpoumrax HaxoIUTCS BEILECTBO, OKPAIIEHHOE B KpPAacHbIM I[BET — IeMOIVIOOMH.
['emornoOuH sBisIeTCS AbIXaTeIbHBIM (EPMEHTOM SPUTPOLMTOB U cocTaBisieT 10 90 % ux
CyXxo# macchl. ['eMOrinoOuH — CIOXKHBINA O€I0K, COCTOALINA U3 COOCTBEHHO OENKOBOM yacTu
(rmobuHa) u HEeOeNKOBOW YacTH — MPOCTETUYECKOW Tpymnmbl (rema), coaepiKalleil keneso.
Baxwneiimast GyHKI#s reMorioOnHa — CBSI3bIBaHUE, TIEPEHOC M BHICBOOOXKACHUE KUCIOPOIA.
Kpome »3Toro, remoriioOMH  sBISETCS  TJaBHBIM  BHYTPUKIETOUHBIM  Oydepom,
NOJIEPKUBAIOLIMM ONTHUMallbHOE A1 MeTabonu3ma pH. KonudectBo remorino6uHa B KpoBH,
WM €T0 KOHIEHTPALUs, Y )KUBOTHBIX OHO pa3inuyHo U konednercs ot 80 r/m go 170 r/m.

I'pynnbl kpoBu. COBOKYITHOCTh 3PUTPOLMTAPHBIX U IUIA3MEHHBIX OEJIKOB ONpeAesseT
paszenieHne KpoBH Ha Tpymmbl. M3 MHOTOYHCIEHHBIX THUIIOB KiacCH(PHUKANUU Hambosee
pacnipoctpanena Suckoro-Jlanmmreiinepa (ABO) u pesyc-npunamiesxsocts (Rh'- RhY). B
OCHOBE JJaHHOU KJIacCU(UKALIUU JISKUT HATMYUE B IPUTPOLIUTAX arrJIFOTUHOTEHOB (A, B), a B
IUIa3Me KPOBU arriatoTHHUHOB (6, B). IIpu B3anMOAECTBUN OJHOMMEHHBIX arTIIOTHHOTEHOB
W arnIlOTHHUHOB TPOUCXOAMT peakiusi TeMarrjiloTUHAIMK, TO €eCTh CKJICHBaHHE
SPUTPOLIUTOB.

Pe3yc-¢pakrop. Kpome arrmiroTHHOIEHOB, ONPEACISIIONIMX YEThIPpE TIPYIIBl KPOBH,
SPUTPOLUTHI MOTYT COAEPKATh B Pa3HBIX KOMOMHAIMSAX M MHOTHE APYrUe arrTIOTHHOTCHBI.
Cpean HUX 0COOEHHO 0O0JbIIOE 3HaUEHHE UMEET pe3yc-(aktop. ['pynmnsl KpoBU, B KOTOPBIX
comepxutcs antured Rh(D), ycrnoBHO mpuHSTO cumTtarh pesyc-nonoxurenbHbiMu (Rh+), a
rpymnnbl KpoBH, He cozepxkamue antureHa Rh(D), - pesyc-orpunarensueivu (Rh-). Rh-
arrIIOTUHOTEH HE MMEET B IUIa3ME  «BPOXKACHHBIX» armIIOTUHUHOB. OHH  MOTYT
BbIpa0aThIBaTbCl ~MMMYHHOH  CHCTEMOH  pe3yc-OTpULATENbHOTO  pELUUIUEHTa  IpHU
NIEPEIUBAHUN €MY PEe3YC-TIOJOKUTENBHON KPOBH WJIM OPraHU3MOM pPE3yC-OTPULIATEIbHON
MaTepu, OEpeMEHHOHl pe3yc-NOJOKUTENbHBIM IIJIOJIOM, €CIU IUIalleHTa MaTepu HUMEeT
neeKTsl, U BCIEJICTBHE HapylleHUs ee OapbepHBIX (YHKUMH KpOBb IUIOJA M MaTepu
cMelmuBalTcs. B mepBoM ciyyae MOBTOpPHOE MEpENMBAaHUE PE3yC-HECOBMECTUMOW KpPOBU
MOJKET IPHUBECTH K ayTOMMMYHHOMY T€MOJM3y, TaK KakK pe3yc-aHTHUTEea SBIISIFOTCS
CHWJIBHEWIIUMH T€MOJIMTUYECKUMU siaMu. Bo BTOpoM ciyyae, eciiu LEeI0CTHOCTD IJIAlleHThI
HapyllleHa, UMMYHHas CHCTeMa MaTepu BbIpaOaTBHIBACT pe3yc-aHTHTENA K SPUTPOLUTAM
IJ10]a, YTO MOXET NMPUBECTH K YaCTUYHOMY, a MPU BBICOKOM TUTPE AHTUTEN K MOJIHOMY,
reMoJIN3y KPOBH IJI0JIa U €r0 BHYTPUYTPOOHOI rubem.

JleiikouuMTBl — KJIETKH, coiepxaliue sapo U uuroruiazmy. OOpasyrorcs JEHKOIUTH B
KPacHOM KOCTHOM MO3re, JIMM(pATHUECKUX y3JlaX U CEJe3€HKE M3 CTBOJOBBIX KJIETOK. B
HOpMe JiekouuToB coaepxkutcs 4,0...16,0 Teicsy B 1 Mk, KonnuecTBO JEHKOIMTOB B
TEUYEHUE CYTOK KoJieOJeTcs: B YTPEHHHE Yachl YUCIO JEUKOIUTOB B KPOBH MHUHHMAJIBLHOE,
nocjie mpueMa MUIIM, BO BpeMs (u3mdeckoil paboThl M MPU CHIIBHBIX AMOLHUSX YHCIO UX
yBenuuuBaercsi. CHMKEHHME KOJIMYECTBAa JIEHKOLMTOB HA3bIBACTCS JleHKONEHuell, a
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HOBBIILICHUE — JlelKoyumo3zom. Bce neikoluThl JeNATCs Ha JBa Kjacca: I'paHyJIOLUTHI
(mefiTpoduitel, 6a30(hUIIBI, J03MHO(PHIIBI) U arPAHYIOMUTHI (TUM(OIUTHI 1 MOHOLIUTHI).

MoOHOUUTEI ABISIOTCA NPEAIIECTBEHHUKaMU TKaHEBbIX Makpodaros. Bpems npeObiBanus
ux B KpoBu ot 36 10 104 yacos.

[TporieHTHOE COOTHOIIEHUE pa3HBIX BHJOB JICHKOLUTOB OMMCHIBAETCS JIEHKOLMTAPHOM
bopmynoit.

JleikouuTsl Onarojapsi UX CIIOCOOHOCTH BBIXOJMTH M3 KPOBEHOCHOI'O pyCia B TKaHU M
BO3BpALaTbCs OOpaTHO Y4YacTBYIOT B 3aIIUTHBIX pEaKUusX opraHusma. JledkouuTs
CHOCOOHBI 3aXBaThIiBaTh M IOIJIOUIATH YY)KEPOJHBIE YAaCTHUIIBI, MPOIYKTHI pacHajga KIETOK,
MHUKPOOPTaHU3MBI, TIEPEBAPUBATH UX. DTa CIIOCOOHOCTh JIEHMKOIUTAPHBIX KIETOK HA3bIBACTCS
Qazoyumapnoii akmuenocmuio.

TpomOouuTBl — KpOBSIHBIE IJJACTUHKH, KOTOpBIE 00pasyloTcs U3 MeMOpaHbI
MerakapuonuToB. B HopMe y kuBOTHbIX B 1 Mki coaepxkurcsi or 250 go 7000 Teicau
TpomOornuToB. Konn4yecTBO WX yBEIMUYMBACTCA IIOCIE TNpUeMa NHUIMA W COBEPLICHHS
MBILIIEYHOH pPabOThl. YBeIMUEHHE KOJIMYECTBA TPOMOOLMTOB IPH MBIILIEYHON Harpyske
NOJYyYHJIO Ha3BaHWE MHOTEHHOTO TpomoOommro3a. TpoMOOmuTH 007aJal0T TaKUMH
CBOWCTBaMM Kak adze3us (NPUINIIAHKUE) U azpecayusa (CKICUBAaHUE) U BBIICIAIOT BEILECTBA,
CIIOCOOCTBYIOIIME CBEPTHIBAHUIO KPOBH.

I'emocta3. OgHON U3 BaKHEMIIMX XapaKTEPUCTUK KPOBU SBIISIETCS HAJIMYUE FeMOCTa3a.
I'emocma3z — 3T0 COBOKYITHOCTh MEXaHH3MOB, 00ECTIEUMBAIOIINX IIEIIOCTHOCTh COCYIHCTOTO
pyciia M peosorHio KpoBH. l'emocTa3 ompezensercs Kak BpPEMEHHbBI W MOCTOSHHBIM.
BpeMmeHnHBIiT TeMocTa3 COCTOUT M3 COCYAMCTOrO, TPOMOOLIMTAPHOTO U KOAryJsIIMOHHOIO
remoctasa. IlocTosHHBINM reMocTas COCTaBIIAIOT PETPAKIMS CIYCTKa U PEKaHAIMU3alus CoCy/a.

Ceepmulearouiasa cucmema Kpoeu — 3T0 COBOKYITHOCTb TPOMOOLIMTAPHBIX, TKAHEBBIX U
IUIa3MEHHBIX (PaKTOPOB, B3aUMOJICHCTBHE KOTOPBIX MO KaCKaJHOMY IPUHLHUITY 0OecreurBaeT
¢dopMmupoBaHue TpoMOa U OCTaHOBKY KpoBoTeueHus. CBepThIBAaHME KPOBU SIBIISIETCA
KOAryJSIMMOHHBIM ~ I€MOCTa30M, KOTOpBIM cilenyer 3a  COCYIUCTO-TPOMOOLUTapHBIM
remoctazoM. 1. Cocyoucmo-mpomboyumapnulii 2emocma3z — 3TO HayalbHbBI IEpHOA
reMocTasa, KOTOPbI ONpeeNsieTcss aKTUBHOCTBIO COCYAUCTBIX M TPOMOOLUTAPHBIX pPEaKIIUM.
OTOT TeMOCTa3 ONpENENsAeT CIOHTAHHYI0 OCTAHOBKY KPOBOTEUEHHS IIOCIIE IOBPEXKICHUS
MEJIKUX COCYOB.

2. Koaryasiumonunblii remocrta3s. [Ipu moBpexaeHuN TKaHEW W KPOBEHOCHBIX COCYJIOB
CBEPTHIBAIOIIAsl CUCTEMa aKTUBHPYETCS, U KPOBb UEJIOBEKa CBEPTHIBAETCS B TeueHue 3...4
MHUHYT, a uepe3 5...6 MUHYT NpeBpaIlaercs B MIOTHBINA CTycTOK — TpoMO. OObSICHAETCS 3TO
TE€M, UYTO HMEIoLMiCcA B MiIa3Me (UOPUHOreH MNEepexXoJUT B HEPacTBOPUMYIO (opMy —
(GuOpHH, KOTOPBIH BHIMAJAET B BUAE HUTEH.

Kpome cBepThiBatomieii cucreMbl B OpraHu3sMe padoTaeT aHTHUKOAryJsIMOHHAas
(MPOTUBOCBEPTHIBAIOIIAsl) CUCTEMa, KOTOpas MpenynpekIaeT  CBEpPThIBAaHME KPOBU B
KPOBEHOCHBIX cocyaax. B medeHnm u Jerkux oOpa3yercs BELIECTBO TIEHNapuH,
NPEMATCTBYIOIIEE CBEPTHIBAHUIO KPOBU IMYTEM IpEBpAIlEHUs TPOMOMHA B HEAKTHBHOE €ro
COCTOSIHHE, B pe3yJbTaTe Yero pasBuBaeTcsi (GUOpHMHONN3 — paspyuieHue ¢(uOpuHa.
Pe3ynpTaTroM coBMECTHOM pabOThI THX JBYX CHCTEM SBIISETCS MOJIJEpXKAHUE >KUAKOTO
COCTOSTHUSI KPOBH.
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2.2. ®u3noa0rust JUM(paTHIeCKOH CHCTEMBI

JIumdaTuueckas cucreMa BKIIIOUAET Pa3BETBICHHbBIC B OpraHax U TKaHAX JUM@aTuyeckue
KallWUIIpbl, JuMQaTudyeckue CoCyasl, CTBOJBI M MNpOTOKM. Ha myTsax cienoBaHust
auMaTHUIECKUX COCYIOB JIeKaT InMpatudeckue y3ibl. QyHKIHeH TuMpaTHIECKO CUCTEMBI
SIBIISICTCS BBIBEJICHHE M3 OPTaHOB M TKaHEW MPOJYKTOB OOMEHa BEIIECTB, PACTBOPEHHBIX U
B3BEIICHHBIX B TKAHEBOW JKUIKOCTH, W NPOQPMILTPOBBIBAHUE HUX 4Yepe3 OHOJIOTHYEecKUe
¢mwibTpel — sJuMdaTHyeckue y3nbl. B auMdarndeckne Kanwusipel BMECT€ C TKaHEBOM
JKUJKOCTBIO BCACHIBAIOTCS KPYHMHOJIMCIEPCHbIE O€JNKH, 4YacTHUILIBI MOTUOMIMX KIETOK,
IPOAYKTHI )KU3HECSITEIbHOCTH MUKPOOHBIX Tell.

Mexy KieTkamMHl Halllero OpraHu3Ma HMEIOTCS HeOOJbIINE MPOMEKYTKH, KOTOpPbHIE
HAIOJIHEHBI MEXKKJIETOYHOMN (TKAaHEBOM) AKHUAKOCTBIO. JTa KHUJIKOCTh, HAXOAACh B IOCTOSSHHOM
JIBUKEHUH, TOMAagaeT B JUMGaTHUYECKHE COCYAbl, TIJ€ CMEHIMBAeTCS C JKUIKOCTHIO
OTTEKAIOUIeH OT pa3HbIX OopraHoB. JIroOas TKaHeBasi KUAKOCTh €CTh pe3ynabTaT (puiabTpanuu
IJIa3Mbl Yepe3 CTEHKU KammUIsipoB. BcocaBmiasics B numdpaTruyeckue Kamuuisipbl TKaHEBast
JKUJKOCTh BMECTE C COJICP)KAIUMHUCS B HEW BemiecTBaMHu HaszbiBaeTcsl JmMpoi. Tak kak
coctaB TUM(BI B 3aBUCUMOCTH OT MECTa CBOEr0 HAaXOXACHUS PA3IUYCH, AJIS UCCIEeTOBaHUS
Oepercs ymuMda TOIBKO W3 TPYTHOTO MPOTOKA. JTa auMda B HOpME OECIBETHA, WIH CIETKa
JKEJITOBaTa, MMeEeT IEeJOYHYyI0 peakiuio. B Heil comepxkurcs: Boabl — 94...95 %, 6enkoB —
CBIBOPOTOYHOTO albOyMHHA, CHIBOPOTOYHOTO TJi0OynmHa W ¢Qubpunorera — 1o 4 %,
muHepanbHbIx conedt — 0,7-0,8 %, conmepkanue xupa KojaedIeTcss pe3ko B 3aBUCUMOCTU OT
CTaJu¥ NMUIIeBapeHus. B mumde ecTh Takke KIETKH HIMMYHHOMH CHCTEMBI.

2.3. PU3HO0JI0THSI HMMYHHOI CHCTEMBI

Cucrema KpoBH, TUMQaTUIecKas CUCTEMa U UMMYHHasi CUCTEMa TECHO CBSI3aHBI MEXIY
co00H OOUTHOCTBHIO MPOMCXOXKACHUS, CTPOSHHUS M (yHKIUU. Po/lOHaYaTbHUKOM BCEX BUIOB
KJIETOK CHUCTEMBI KPOBU U UMMYHHOM CUCTEMBI ABJISIFOTCS CTBOJIOBBIE KIIETKH KOCTHOI'O MO3Ta.
NMMmyHHas cuctema 00ObeIMHSAET OpTraHbl U TKaHU, 00ECIeUnBaIOUE 3alIUTy OpraHu3Ma OT
TFeHETUYECKU UY>KEPOJHBIX KJIETOK MM BELIECTB, OCTYNAIOIINX U3BHE UM 00pa3yIOIIUXCs B
opranu3smMe. B opraHax HMMYHHOM CHCTEMBI W CHUCTEMBI KpOBH 00pa3yroTcs
MMMYHOKOMIIETEHTHBIE KIIETKH, K KOTOPBIM OTHOCST: AHTUICHIIPE3CHTUPYIOIIME KIETKH
(MOHOLIMTBI, Makpodaru, >3HIOTEIHAIbHbIE KIETKU); PEryJIATOpHbIE KIETKH (XeJmepsl,
CYINPECCOPBI, KOHTPCYMPECCOPHI, MaMsTH); 3¢ dektopsl ummyHHOro oTBeTa (T M B-kumnepsi,
B-anTuTenonpoayueHTsl, ma3mMaTHuecKue KJIETKN).

OCHOBHBIMU Pa0OYMMHU KJIETKAMH MMMYHHON CHCTEMBI SIBISIOTCSA JTUM(OIUTHI, KOTOpBIE
pacmo3HalOT M YHHYTOXKAIOT MPOHUKIINE B OPraHW3M WU OOpa3oBaBILIKECS B HEM
TeHETUYECKU YYXXEepOJHbIe KJIETKH WIM JIpYrHe 4yXepojHble BellecTBa. Bce mumdouuTs
JIensaT Ha Tpu rpymnnbl: T-knetku, B-knetku. T-TUM@POIHUTB OCYHIECTBISIOT KIETOUYHBIN
UMMYHUTET, TO €CTh OHU ONPEIENAIOT, 3alIOMHHAIOT U COOOIIAIOT OPraHU3MYy O MOSBUBIIUXCS
YY)KEPOJHBIX O€JIKOBBIX oOpa3zoBaHmsix. T-mumdouutsr nenstcss Ha T-xemmepsr, T-
cynpeccopsl, T-kietkn mnamsaTH, T-ammaudaiiepsr u  T-kwwiepsl.  B-numgountsl
OCYILIECTBIISAIOT rymMopaibHbeli  umMmyHutTeT. [IpousBomnbie  B-mumdonuroB  —
IUIa3MaTHYECKUE KIETKH — CUHTE3UPYIOT aHTUTeNa (MMMYHOTJIOOYJIMHBI) U BBIACISAIOT UX B
KpOBb, B CEKpEThl JKele3, IJle aHTUTeJa BCTYMAalOT B COEJUWHEHHWE C AaHTHUIeHaMU
(4yXepoIHBIMU OEJTKaMHU) U HEUTPaNIU3yloT uX. B-mMMQoIuThI Tak jxe moapasensiorcs Ha
MOJATPYNIbI, B 3aBUCUMOCTH OT BBINOJHsIEMONH MMU GYHKIUHU: B-aHturenonpoayueHtsl, B-
xennepsl, B-kuiepsl, B-knetku namsatu, B-cynpeccopsl.
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Bomnpocs! 151 caMOKOHTPOJISt

1) KpoBb Kak BHYTPESHHSSI Cpe/ia OpraHu3Ma U ee QyHKIHH.

2) CocraB KpOBH CEIIbCKOXO3SHCTBEHHBIX JKUBOTHBIX.

3) DpUTPOIHTHI, X CTPOCHHE, KOJTMYESCTBO U (PYHKIIHH.

4) 'JIeWKOUHUTHI, X CTPOCHHE, KOJIMUECTBO, JICHKOIUTapHas Gopmyia U QyHKIIHH.

5) KpoBsiHbie IUTACTUHKH, KX CTPOCHHE, KOJUYECTBO M (DYHKIIHH.

6) T'emormobuH, ero (HU3HOIOTHYECCKAS XaPAKTEPUCTHKA, COSAMHEHHS C Pa3TMIHBIMU Ta3aMHu.
7) buonoruyeckoe 3HaAYCHHUE U MEXAHU3M CBEPTHIBAHHS KPOBH.

8) Cocrasstomye UMMYHHON CHCTEMbBI OPraHH3Ma.
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Jlexnusa 3

KPOBOOBPAIIEHHUE
3.1. CTpyKTypHO-(pYHKIIMOHAILHAS OPraHu3alus cepana

Cucrema KpoBOOOpallleHHMsI  BBIIOJHSET B OpraHu3sMe cleayromue  (QyHKIUM:
TPAHCIIOPTHYIO, JIbIXaTEJIbHYIO, IHUTATEIbHYIO, 3KCKPETOPHYIO, TEPMOPETrYIATOPHYIO U
ryMmopajibHy0. OyHKINOHATIBHBIMU OTJI€IaMU CUCTEMbI KPOBOOOpAILIEHHSI ABIISIOTCS:

1. cepaue — reseparop JaBIEHUS U PacX0a;

2. aopTa — COCyJ] BBICOKOI'O JIaBJICHHUS;

3. apTepuu — COCybl CTA0OMIM3aTOPHI JABJICHUS;

4. apTepuoibl U NPEKanUUIAPbl — COCY bl PACIPEASIINTENN KaIWUIIPHOIO; KPOBOTOKA;

5. KanuuApsl — 0OMEHHBIE COCY/IbI;

6. BEHYJIbl U BEHbI — aKKYMYJIUPYIOLIUE COCY/IbI;

7. TOJBIE BEHBI — COCY/Ibl BEHO3HOI'O BO3BpaTa KPOBU;

8. apTepHuo-BEeHYJISIpHbIE aHACTAMO3bl — LIYHTHPYIOIIUE COCYIbI.

Baxwneiimeir pyHKIMeH cuCTeMbl KPOBOOOPAIIEHUS SBIISIETCS O/IEpP>)KaHUE TIOCTOSTHHOTO
U HENPEPBIBHOTO JBWKEHUS KPOBH IIO 3aMKHYTOM, CHJIBHO pa3BETBIECHHOM CUCTEME
KPOBEHOCHBIX COCY/IOB.

Maxkpoctpykrypa. Cepaue — MoJIblii MBIIIEYHBIN YETHIPEXKaMEPHBIN OpraH, COCTOSIINN
U3 JBYX NpeAcepAuil n AByX »emyaoukoB. [IpaBas u jieBas IOJIOBHHBI Cepilla pa3fesiCHbI
crulomHON neperoponakoil. Ilpencepans M skemylouku cooOLIAOTCA dYepe3 IMpeacepaHo-
JKEIIyJI0YKOBBIE OTBEPCTHUS, B KOTOPBIX HAXOASTCA KJalaHbl, OTKPBIBAIOIIMECS B CTOPOHY
KEIyJOYKOB: TPEXCTBOpUYATBIM cIIpaBa M JIBYCTBOpYATblii (MHUTpajbHBIH) — cleBa.
[TpencepHO-KeNyqOYKOBbIE KJamaHbl O0ECIeYMBAOT TOK KPOBH TOJBKO B OJHOM
HaIpaBJICHUU, N0 TpajueHTy nasieHusd. CHapyXu cepAle IOKPBITO IEpPUKapIOM
Buyrtpennuii (cepo3Hblil) cioil mnepukapaa oOpasyeT JBa JIMCTKa — BUCLEpaJIbHBIN
(MOKpbIBAaET MUOKApJ) U MapueTaJbHbIN (TMpHiIeraeT U3HYTpU K (UOPO3HOMY MEpHKapIy).
[TpocTpaHcTBO MeXay JMCTKaMH NEpUKap]a MpeJCTaBiIsieT cOOOW IMOJIOCTh, 3alOJIHEHHYIO
KHUJIKOCTbIO, oOOJerdamoomeil apmwxkeHus cepaua. V3HYTpH NOJOCTh cepialla BbICTIAaHA
9HA0KapAOM. OH COCTOUT U3 COENUHUTEIBHON TKaHU, TOKPBITOW SHIOTEINEM, U YUaCTBYET B
(opMHPOBAHNHU CTBOPOK KJIaIlaHOB

MukpocTpykTtypa MHoOKapaa. Muokapa — Cl0XHas MHOTOTKAaHEBas CTPYKTYypa.
OCHOBHOM  KOMIIOHEHT MHOKapJa — IIONEPEYHO HCYEPUYCHHBIE COKPATUTEJIbHBIE
KapAMOMUOLMTHI (TUIHYECKUE), OOpa3yrolue CHUHUIUIACT. XapaKTepHOH OCOOEHHOCTHIO
MHUKPOCTPYKTYPbl MHOKapJa SBJIE€TCS HAJIWYUME BCTAaBOYHBIX JUCKOB, IJIE COCEIHUE
KapAMOMHUOLIMTH 00pa3yloT 30HBI IUIOTHOIO KOHTaKTa. B o0iacTu TeCHOro mnpuieraHus
KapAMOMHUOLIMUTOB 3JIEKTPUYECKOE CONPOTUBIECHUE HUYTOXKHO IIO CPABHEHHUIO C JAPYTUMHU
y4acTKaMH{, MOATOMY BO30YKIEHHE JIErKO M OBICTPO pacHpoOCTpaHseTcss MO BCe Macce
MHOKapaa. Muokapa o051aaeT HECKOJbKMMHU KpailHe Ba)KHBIMHU JUIS COKpallleHHs cepAla
CBOICTBaMH: aBTOMaTHEH, BO30YIMMOCTbHIO, MPOBOIUMOCTHIO, COKPATUMOCTBIO U BHYTPEHHEN
CEKpELUEN.

Huka pestensHocTn cepaua. Ilepeas ¢paza cepaeyHOro IUKIA — 3TO CUCTONA
IpeICcepInii: MpPEeACepAnsl COKpAIlaloTCs, U KpOBb, HaxXOAAIIascs B HUX, IIOCTYHNAaeT B
xenmynoukd. CTBopuaThle KiamaHbl CBOOOJHO OTKPBIBAIOTCSI B CTOPOHY JKEIYAOYKOB U
[I03TOMY HE MELIAIOT TOKY KpOBU M3 Ipeicepauil B xkenyaouku. IIpu cucrone npeacepauii
KPOBb HE MOXET MOCTYNaTh OOpaTHO B BEHbI, TaK KaK YCThS BEH IPHU 3TOM CKHUMAIOTCS
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KOJIbIIEBBIMU MbIIIIamMu. Cuctona npencepauit anurcs 0,12 cekynnabl. Benen 3a cucromnon
npejcepauil ciaenyer émopas ¢haza — cuctona xenyaodkoB. CHucTolia KelyA04KOB B CBOIO
ouepellb COCTOUT M3 JIByX MEpPUOJOB: (a3bl HampsokeHus U ¢dasbl u3rHaHus kpoBu. B ¢azy
HampsbKeHus: (KoTopas JenuTcs Ha a3y acHHXPOHHOTO COKpalleHuss u  dasy
M30METPUYECKOTO COKpAIICHHs) MBIIIIBI KeNyI04YKOB HampsAraroTcs (pacTeT MX TOHYC), H
JIaBJICHUE B JKEy/l0oYKax moBbimaeTrcs. CTBOpUaThle KIIAMaHbl MPU ITOM 3aXJIOMBIBAOTCSI.
OnHOBpEMEHHO OTKPBIBAIOTCS CTBOpYATHIE KJIAMAHBl, U KPOBb CAMOTEKOM W3 Mpeacepauit
BHOBb HAUMHAET MOCTYIATh B JKEIYAOUKH. Tpemsba ¢haza cepnedHoro mukia — oodmas naysa.
B nepuoa may3sl KpoBb CBOOOJHO NMPOTEKAET M3 BEPXHEH M HIDKHEH MOJBIX BEH B MPaBOE
npelacepane, a W3 JIETOYHBIX BEH - B JIEBOE Ipejacepane. Tak Kak CTBOpYAThIE KilallaHbl
OTKpPBITBl, TO KpPOBb OTYAaCTH TIOMAJaeT M B IKEIyIOYKH.. 3aTeM HAuMHAETCS HOBBIN
CEepPACYHBIN LUKIL.

Yacroty cepaiieOueHrs MOKHO MOCYUTATh MO MyJbCy. PUTM paboThl cep/lia 3aBUCUT OT
Macchl, BUJa JKUBOTHOTO M YpOBHA OOMeHa BemecTB. YacToTa CepAeYHBIX COKpPAIICHUN Y
JKUBOTHBIX Pa3HBIX BHUJIOB pazliuyHa: y CIOHOB — 25...28, nomaneit — 32...42, BepOnro10B
— 32...52, xkpynHoro poraroro ckora u csuHeit — 60...80, codak — 70...80, KpoIHMKOB—
120...140, xyp — no 300 B MuHyTy. Takyro 4acToTy CepACYHBIX COKpAIll€HUI Ha3bIBAIOT
HOpMOMmMOHuUel.

Tousl cepaua. Pabora cepiana coOmpoBOXIAeTCS XapaKTEPHBIMU 3BYKaMH, KOTOPbHIE
NOJIYYWJIN Ha3BaHUE MOHO06 cepoya. [1pu BbICITYIIMBAaHUM CTETO()OHEHIOCKOIIOM Pa3InyaroT
JIBa TOHA CEp/Ilia: NePEblil MOH HA3BIBACTCS CUCMOAUYECKUM, TAK KaK OH BOSHUKAET BOBpEMS
CHUCTOJIBI JKeITyA0YKOB. OH MPOTSKHBIN, [NIYX0H U HU3KUI. Bmopoii mon, ouacmonuyeckuil,
COOTBETCTBYET JHACTOJNE >KETyJOouykoB. OH KOPOTKWH, BBICOKMA U BO3HHUKAET MpPHU
3aXJIONbIBAHUM MOJIYIYHHBIX KJIAIIAHOB, KOTOPOE MPOUCXOAUT cienyromum odpasoMm. ITocne
CHUCTOJIbI JaBJICHHUE KPOBH B XKeNylI0UKaxX pe3ko majgaeT. B aopre u neroyHoit aprepuu B 3TO
BpEMsI OHO BBICOKOE, KPOBb M3 COCYJIOB YCTPEMJISIETCS OOpaTHO B CTOPOHY MEHBIIETO
JABJICHUsA, TO €CTh K MEIyJOouKaMm, W I0J] HAaloOpOM O3TOH KpPOBU IOJYJIYHHBIC KiamaHbI
3axJI0nbIBatOTCs. MeToirKa 3amnucu TOHOB Cep/illa Ha3bIBaeTcs honokapouozpagueil.

Cepaeunblii Toa4ok. Eciny npuinoxuth pyky K 00JIAaCTH MPOEKLUU Cepila TO MOXKHO
OILLYTUTH CePOEYHblil MOAYOK. DTOT TOIUOK 3aBUCUT OT U3MEHEHUS IOJIOKEHMS CEpALA NTPU
cucrose. [Ipu coxpaieHuu cepale , HECKOJIbKO MOBOpPAYMBAETCS CJI€Ba HAIpPaBoO, JIEBBIN
JKETYJOUEK NPHKUMAeTCsl K TPYJHOM KJIETKe, JaBUT Ha Hee. JTO JaBJIEHHUE OIIYIIAeTCs B
BU/JIE TOJTUKA.

KosmuecTBo KpoBH, BbIOpackiBaeMoe cepauem. [Ipu cokpaiieHnn Kakaplil )KeygoueK
BbIOpacsiBaeT B cpenHeM 70...80 miu xpoBu. KomndyecTBO KpoBH, BBIOPAChIBAEMOE KaXIAbIM
JKEIYLOYKOM TIPU CHUCTOJIE, HA3BbIBAECTCA YOAPHbIM, WIU CUCHIOIUYECKUM, OOBHEMOM.
KonuyecTBO KpoBH, BBHIOpAchIBAEMOE IMPaBbIM M JIEBBIM KEIYJOUYKaMH, OJWHaKoBO. Ecim
M3BECTHO KOJIMYECTBO KPOBH, BHIOPACHIBAEMOM KEIYAOYKOM BO BpeMsi cuctoibl, 1 YHCC, To
MOXHO pacCYUTaTh KOJMYECTBO KpPOBH, BBIOpAchIBAEMOW CeplleM B MHUHYTY, WIH
munymmnuwtit 06vem (YOK-UCC = MOK).

JileKTpHUyeckue siBJeHUs1 B cepaue. JledAreabHOCTh cepala CONPOBOXKIAETCS
ANEKTPUUYECKUMU SIBJICHUSAMU. MeToJ nccaeaoBaHus cepia, OCHOBAaHHBIM Ha PETMCTPALlUU U
aHAJIN3€ CYMMAapHOTO 3JIEKTPUYECKOTO MOTEeHIHaNa (TOKOB NEHCTBUS), BO3ZHUKIIETO INPHU
BO30Y)KICHUH PA3UYHBIX OTACNOB Cepila TOIy4YWI Ha3BaHUE 2J1eKmpoKapouozpaguu.
Inekmpokapouozpamma (OKI') — meprogudecKu MOBTOPSIOMIAACS KPUBas, OTPaKaroIIas
MpoTeKaHue mpoiiecca Bo30yxaeHus cepamna Bo BpemeHu. [lo ganapiv DKI' MOXKHO OlIEHUTH
PUTM CEpJilla U JUATHOCTUPOBATH €T0 HAPYIICHHUSI, BBIABUTH PA3JIMUHOTO POJa HAPYIICHUS U
MOBPEXKACHUST MHUOKapja (BKIIOUYas MPOBOIAIIYIO CHUCTEMY), KOHTPOJIHPOBATH JEHCTBUE
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KapAHOTPOIHBIX JIGKAPCTBEHHBIX CPEACTB. OJIEKTPOKApAUOTrpaMMa Yy BCEX 30POBBIX
KUBOTHBIX BCETJa MOCTOSIHHA U MMEET IIATh 3yOLI0B, KOTOphIe 00o3HavaroTcs OykBamu P, Q,
R,S,T.

ABTomatus cepaua. Ilpooasmas cucrema cepana. CriocoOHOCTh cepAla pUTMHYHO
COKpalaThbCsi HE3aBUCHMO OT  KaKUX-TMOO BHEIIHUX  pa3JIpakKeHUH  Ha3bIBaeTCs
aemomamueii. IIpoBozsmas cucrema cep/ia NpeAcTaBiIeHa y31aMu, KOTOpble 00pa3oBaHbI
CKOIUICHUSMU aTUIMYHBIX KapAMOMHUOLIUTOB U, OTXOASIIUM OT ATHX y3JIOB, TyYKOM.

Ilepsoe ckonnenue aTUINYHBIX KapAUOMHUOLIMTOB PACIIONIAraeTcsl B IPAaBOM INPEACEPIUN
MEXy YCThSIMM BEpXHEH M HUKHEW MOJBbIX BEH. JDTO CKOIUICHHE IOJIyUYWUJIO HA3BaHUE y3/1d
Keiim-®nska, Wi cuHOampuaivbHo2o y3ia. Bmopoe ckonnenue T0xe HaXOIUTCS B IPABOM
npelncepinyd, HO Yy  aTPUOBEHTPUKYISPHOM  IMEPEropoiKd, I[O3TOMY  Ha3bIBaeTcs
ampuoeeHmMpuKyIapuoim yziom, v yznom Awogh-Tasapa. Ot y3ma Amod-TaBapa
OTXOJIUT MYYOK, KOTOPBIM HANpaBisieTcs B KEIYA0UYKU MO MEXOKETYI0YKOBOM Meperopojxe.
OTOT my4ok nony4us HazBaHue nyyka l'uca. Ilydox I'uca nenutcst Ha 1B€ HOXKKH, OJHA U3
KOTOPBIX HJET B IIPABbIi KeNlyI0ueK, a Ipyras — B JIEBbIA, COOTBETCTBEHHO Y€MY 3TH HOXKH
Ha3bIBAIOTCS mpagoul u 1eeoui Hoxckamu nyuka I'uca. OCHOBHBIM LIEHTPOM aBTOMAaTUU
apnsercs yzen Keitt-dmska. Ot Hero mno npoBOJSIIMM BOJIOKHAM Hpeacepauil Bo30yXIeHue
JIOCTUTACT aTPUOBEHTPUKYISIpHOTO Yy31a (Amod-TaBapa), riae NOPOUCXOTUT HEKOTOpas
3ajep>KKa TpoBeleHUS  BO3OYXIeHHUs, HeoOXxoauMmas [l COIJIACOBaHHOM  paboThI
KEIyJOYKOB W TpeAcepAnid. 3areM BO30YXICHHE [0 MNPOBOISIIIAM KapAHUOMHOIUTAM
(arunuyHbIM) Tyuka ['wca, ero BeTBSAM U BoNOKHaM [lypkuHbEe, Ha KOTOpbIE AENATCS 00e
HOXXKM IIy4yKa, pacHpOCTpaHSAETCs Ha MHUOKapA (COKpaTUTENbHbIE KapAUOMUOLMUTHI -
TUMIUYHBIE) 000UX JKEITYJ0YKOB, BBI3bIBASI UX COKpAIICHHUE.

3.2. Peryasinusi padoTsl cepana

NuHepBanusi cepauma. HecmoTps Ha TO, 4TO mnepUoAMYEcKas IESATEIBHOCTb CEpALa
00ycJIOBJI€Ha aBTOMATH3MOM, €ro paboTa HaXOIMUTCA TAKXKE IO MOCTOSHHBIM BIUSHHEM
AKCTpaKapIualbHbIX (BHECEPIEUHBIX) (pakTOpoB. OJHUM U3 BaKHEHIIMX CPEIU HUX SBISETCS
JEICTBUE BET€TaTUBHON HEPBHOM CHCTEMBI — CHUMIIATUYECKOTO M MApAaCUMIATHYECKOIO €€
ornenoB. CuMNaTHYECKHE HEPBBI OTXOASAT OT MIEMHOr0 CHMIIATUYECKOro y3ia, a
Omyxpatonre HepBbl (mapacumnarudeckuid otnen BHC) HaumnHaroTcs B MpoJoiaroBaTOM
MO3Ty, TJe JEeXHUT HX LeHTp. Pa3npaxeHue cuMmaTMyecKux M OJIyKJAIOUIMX HEPBOB
OPUBOAUT K M3MEHEHHUIO0 B030yAMMOCTH (OGarMoTpomnHblii 3¢ddekr), npoBoIUMOCTH
(ZpoMoTponHBIA 3(PPEKT), YaCTOTHI CEPIEUYHBIX COKpalleHUH (XpOHOTPONHBIA 3PQeEKT),
aMIUTUTY/ABI COKpAIleHuH (MHOTPOMHBIN 3P (PEKT) U N3MEHEHHIO TOHYCA MBIIIEUYHBIX BOJIOKOH
(ToHOTpOMNHBIN 3ddexT). Cumnarnyeckue M OMyXKAAIOIIKME HEPBBI OKA3bIBAIOT Ha CEpALE
IPOTHBOIOJIOXKHOE BIUSIHHME: CHMIIATHUECKUE BBI3BIBAIOT IOJIOKUTENbHBIE 3()(EKT —
yyallaloT M YCUJIMBAIOT CEpJICYHbIE COKpALICHMs, IOBBILIAIOT BO30YAMMOCTH M TOHYC
MHOKap/a, YJIy4dllaloT MPOBOJUMOCTb, a OJyXJIAloIlMe — aHAJOTHYHBIE OTPUIIATENIbHBIE
3¢ dEeKThI.

PeduiekTopHbIC BJANSIHMS Ha JeATEJBHOCTb cepAla OKCTpakapAuallbHas HEpBHAas
perynanus paboThl cepiala UMeeT pedIeKTOpHYIO MPUPOAY. 3HAUUTENbHYIO POJIb B 3TOM
UTPAIOT BIMSHUS C Pe(ICKCOreHHBIX 30H KPOBEHOCHBIX COCYAOB — JYT'M aOpPThl, COHHOTO
CHUHYyCa, BEpXHEW IMOJIO BeHbl M mpaBoro mnpenacepaus. Kpome Ttoro, pediekropHbie
U3MEHeHHs  paboThl  ceplla BO3ZHUKAIOT MpPH  CTUMYJSIMM  MEXaHOPELENTOPOB,
pacroIOXKEHHBIX B JKEIyJKe, KHUIIEYHUKE, OpbDKeHKe, JIETKUX, MpU HaJaBIMBaHUM Ha
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rJIa3Hble 0JI0OKU ® T.A. [loaToMy pasipakeHHe ITHX OpraHoB CIHOCOOHO OKa3bIBaTh Kak
BO30YyXJaro1ee, Tak ¥ TOPMO3SIIee BIUSIHUE HAa CEPACUHYIO ACATEIbHOCTD.

I'ymopanbHasi peryiasinusi padoThl cepana. boIbIIMHCTBO KOMIIOHEHTOB KPOBHU, B TOM
YHCIie TOPMOHBI, SJIEKTPOJIUTHI, APYrUe OUOJOTUYECKH AKTHBHBIC BEIIECTBA BIHSIOT HA
paboty cepana Haubosiee JPEBHUM — I'yMOPaIbHBIM, criocoooM. [lojoxurenbHOe JAeHCTBHE
OKa3bIBAIOT 20PMOHBI — aJpPEHATMH (TOPMOH MO3TOBOTO BEUIECTBA HAJAMOYEHYHUKOB),
[JIIOKaroH (TOPMOH TIODKENYIOYHOM JKENe3bl), KOPTHKOCTEPOHbI (TOPMOHBI KOPKOBOTO
BEIIIECTBA HAIIOYECYHUKOB), TUPOKCHUH, TPUHOITUPOHUH (TOPMOHBI IIUTOBUIHON JKEJe3bl), a
TaK)K€ KHHUHBI M TPOCTOTIaHIUHBbL. Moubl Hampus HEOOXOAUMBI I HOPMAIBHOM
COKpAaTUTENbHOW  (QyHKIMH  MUOKapna.  HMoust  Kaapbyus  HEOOXOTUMBI IS
AEKTPOMEXaHUYECKOTO COMPSDKCHUS. JIeATembHOCTh cepllla YTHETAIT TaKXKe UOHbL
6000po0a, W30BITOK KOTOPBIX 00pa3zyeTcss BO BCEX CIy4asX, CBS3aHHBIX C KHCIOPOJHBIM
roJiogaHueM (TUITOKCHUEH).

3.3. CTPYKTYPHO-(p)YHKIIMOHAJIbHAS OPraHU3alUsl COCYAUCTOro pycJia

Paznen ¢usmonoruu cepaeyHOCOCYAUCTOW CHCTEMBI, HM3y4arollUid 3aKOHOMEPHOCTH
JOBIDKEHUST  KpPOBH IO  COCyJaM  HasblBaeTcsi  2emoounamukou.  OCHOBHBIMH
3aKOHOMEPHOCTSMHU I'€MOJIMHAMUKH U XapaKTEPUCTUKAMU COCYAUCTON CUCTEMBI SBISIOTCS:

1. Cuua, oGecneynBaoias JABMKeHHE KPOBH IO €OCYIaM, KOTOpas paBHA Pa3HOCTH
JIaBJICHUS KPOBU B HayaJle ¥ B KOHIIE KPYTOB KpOBOOOpaIleHus (rpaueHT KPOBOOOPAIleHH ).
I'paguent kpoBooOpamienuss pasen OP = P, P, JlaBneHue KpoBu co3JaeTcs
COKpATHUTENbHOMN IeATEIbHOCTHI0 MUOKAp/A.

2. ComnpoTHBJ/IeHHMEe B COCYAHCTOii cHCTeMe, TPEMSATCTBYIONIEE IBMKEHUIO KpPOBH.
Paznuunble oTenbl GONBLIOrO Kpyra KpOBOOOPAIIEHUsI OKA3bIBAIOT Pa3HOE CONMPOTHUBIICHHUE
TOKy KpoBH. OOmee comportusieHue (mpuHsatoe 3a 100%) ckmagpiBacTCss U3 CICTYIOIIUX
COCTaBJISIIOLIMX: CONPOTUBJICHUE B AOpPT€ U KPYNHBIX apTepusx paBHO 19 %, B Menkux
aprepusix u aprepuonax — 50 %, B kanuuisipax — 25 %, B Benynax — 4 %, B BeHax — 3 %. C
YBEIIMYEHUEM pagyca COCYIOB CONPOTHUBJICHHWE TOKY KpPOBH YMEHBIIACTCS, TpHU
YMEHBIICHUHN YBEIUYHBAETCS.

3. HenpepbsIBHOCTb KpoOBoOOpamieHusi. BaXHBIM  yCcIOBHEM  HENPEPHIBHOCTH
KPOBOOOpAIIIEHUs SBIISIETCS PaBEHCTBO 0OBEMOB KPOBOTOKA — YEpE3 CyMMapHOE MONEepeyHoe
CEYeHHE COCYJIOB Ha JII0OOM y4acTKe MaJloro U 0OJIbIIOro KpyroB KpoBooOpallleHus: B HopMe
IpOTEeKaeT OJMHAKOBBI 00BEM KpoBU. OOBEM KpOBM, MPOTEKAIONIUI uepe3 MOoNepeyHoe
CEUYEHHE COCyJa B €IHWHUIY BpPEMEHHU, HA3bIBAIOT O00BEMHOIU CKOPOCMbBIO KPOBOMOKA
(Ma/muH). OOBEMHasE CKOpPOCTh KpPOBOTOKA BO BCEX OTAENaX COCYAUCTOW CHUCTEMBbI
onvHaKkoBas — 4...6 J1/MuH.

4. PacnpenesieHMe KpPOBM 110 OCHOBHBIM OT[eJaM KPOBEHOCHOH CHCTEMBI.
Copepxaiasics B CEpAECUYHOCOCYIUCTOM CHUCTEME KpOBb pacHpelensercs ClaeaAyoUM
oOpa3zom: B cepaue — 7 % BO BpeMs AMACTOJIBI, B OOJBIIOM Kpyre KpoBooOparienus — 84 %
(u3 HUX B aopre M aprepusx — 14, B kamwuisipax — 6, B BeHax — 64), B MaJoM Kpyre
KpoBooOparienus — 9 %.

5. JIuHeliHasi CKOPOCTh KPOBOTOKA. JIMHENHas CKOPOCTh KPOBOTOKA M3MEPSETCA TEM
paccTosiHuEeM, KOTOpPO€ MPOXOJIUT YacTUIAa KPOBHM 3a €JUHUILY BpeMmeHHu. [Ipu oaunHakoBoi
CKOPOCTH JIMHEHHasi CKOPOCTh KPOBOTOKAa B pA3MYHBIX OTAENaxX KPOBEHOCHOTO pycia
u3MeHsiercs B 6oipmux npenenax: ¢ 20...25 cm/c B aopte oHa ymenbinaercs a0 0,03...0,05
CM/C B KalmUIsIpax, YTO BAKHO IS OCYIIECTBIICHHS TPAHCIOPTAa BemIeCTB B TKaHAX. O
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JMHEWHOW CKOPOCTH KPOBOTOKA B IIEJIOM B COCYAHMCTOM CHCTEME CYIST 10 BPEMEHH NOIHO2O
Kpy20000poma Kpogu, Komopoe 8 Hopme pasHo 21 ...23 ceKxyHOubl.

3.4. OcobeHHoOCTH KPOBOTOKaA B Pa3/IMYHbIX 0TACJIaX Cocy)II/ICTOi/i CHUCTEMBbI

KpoBoTok B aprepuajbHoii cucreme. Aprepun BmemarorT Jnumb 10...15 %
HUPKYJIUpYIOIIeH KpoBU. HermocpeacTBeHHON ABMKYINECH CHIION KPOBU B apTEPUSX SIBISCTCS
rpaaueHt aasieHus. [lopuHOHHBIA BBIOPOC KPOBU B aOpTy HPUBOAUT K MYJIHCOBBIM
KoJieOaHusIM aprepuanbHoro aasiaeHus (AJl). MakcumanbHbiii 006EM Al BO BpemMsi CHCTOJIBI
HAa3bIBAIOT CUCHMOIUYECKUM JABJICHUEM, MUHUMAIbHOE JABJICHUE K MOMEHTY OTKPBITHS
MOJYTYHHBIX KJIAllaHOB — OUACMOAUYECKUM, a PA3HOCTh MEXIy CHCTOJIMYECKUM U
JUACTOJIMYECKUM — HYabCcoébim JAaBieHueM. Henynbcupyromiee naBieHHE, KOTOpOE
ofOecrieunBaeT TaKOW K€ TreMOJUHAMHUYECKHi 5(QeKkT, Kak myJIbCUpYlollee AaBliCHUE,
Ha3bIBAIOT CpeOHuM JaBlieHUEM. PacnpocTpaHeHue ImyJabCOBOH BOJHBI 110 COCyJam
COTPOBOXKAAETCA KOJIeOaHUSIMU apTePHAIbHBIX CTEHOK: OHU PACIIMPSAIOTCS MPH MOBBIILICHUU
JABJICHUS W CHAJAIOTCS MPH €ro MaJeHUU. ITU KoJIeOaHUs apTepPHUAbHBIX CTEHOK Ha3bIBAIOT
apmepuanbHviM nYJ1bCOM M MOTYT OBITh 3allMCaHbl ¢ TOMOIIbIo churmorpada. [Ipu ananuze
cUurMorpaMMbl  BBIJICNISIOT CICAYIOIIME OTPE3KU KPUBOM — aHAKpOTy, KaTakpoTy H
TUKPOTUYECKUN TOoabEM (AuKpoTa). AHakpoma oTpaxaeT mnoBbiieHne AJl Bo Bpems
CHUCTOJIbI JKEIyJ0uKa, Kamakpoma — cHkenue AJl npu paccinaOiaeHUM €ro MycKynarypsl,
OuKpoma — JOTOJIHUTENBHYIO BOJIHY, 00YCIOBIEHHYIO OTPAKEHUEM THIPABIMYECKOI BOJIHBI
OT 3aMKHYTBIX MOJTYJTYHHBIX KJIAMIAHOB A0PTHI.

MukpouupKyJ/JsiTOpHOE PYCJI0 COCTOUT U3 apTEPUOI, METapTEePUOIl, MPEKAMMIUISPHBIX
C(OUHKTEpPOB, MarucCTPAJIbHBIX KANWUIAPOB, UCTUHHBIX KANWJUIIPOB, BEHYJ, aHACTOMO30B
(uryntoB). CkopocTh KpoBOTOKa B Kamuiuigpax coctasiser 0,5...1,0 mm/c. Uepes cTeHKy
MHUKPOCOCY/IOB TTPOUCXOIUT TPAHCIIOPT BEIIECTB, HEOOXOAMMBIX JIJIsi METa00IM3Ma KIIETOK, U
IPOJYKTOB 0OMEHA, MOJIekKAIINX YIAIECHUIO U3 OpraHu3Ma.

BeHno3Hble 0TAebI COCYIUCTOW CHUCTEMBbl OOECIIEUMBAIOT BO3BpPAT KPOBU K CEpAIy U
HaIOJIHEHUE TIPABOTO TPEICEePAHs U MPaBOTo KEIyJ04Ka BO BpeMs MX JHUACTOJbl. Beicokas
PaCTSKUMOCTh CTEHOK BEH JIEJaeT MX PE3EpBYyapoM KpPOBU MEPEMEHHON eMKOCTH. Benbl
conepkar 65...70 % Bcero 00bEMa MUPKYITHPYIOMICH KPOBH.

Oco0eHHOCTH KpOBOTOKa II0 €OCyJaM pa3jJM4HbIX opraHoB. KpoBocHaOxxeHHe
pa3IMYHBIX OpPraHOB HAXOJUTCS B TECHOM KOppensiuu C HuX (YHKIHMOHATBHBIMU
0COOCHHOCTSIMU ¥ HHTEHCUBHOCTBIO MeTaboIM3Ma.

1. B cocyaucroii ceTn MaJIoro Kpyra KpoBoo0pauieHusi OCYILIECTBISIETCSI OOMEH ra3oB
MEXIY KPOBBIO U aJIbBEOJIIPHBIM BO3/TyXOM.

2. KpoBOTOK M0 cocyam cepana pe3ko YMEHbBIIAeTCsl IPU CUCTOJIE B (ha3zy HaIpsHKEHUSI.
[IpyunHOM JaHHOTO YMEHBLIEHUsl SBISETCA C)KAaTHE COCYIOB MHOKapaoM. B mepuop
JTMACTOJIBI KPOBOTOK BOCCTaHaBIMBaeTcs. B 1 MM cepaeaHoi MeIbel umerores 3500...4000
KalUJUISIPOB, U3 KOTOPHIX B MOKOE PYHKIIMOHUPYIOT TOIBKO 50 %.

3. Oco0eHHocTH KpPOBOTOKAa MO cOCyaaM TrojJoBHOro mo3ra. KpoBocHaOxkeHue
TOJIOBHOTO MO3Ta COOTBETCTBYET €ro BBICOKMM OJHEpPreTuueckuM mnoTpedHocTsaM. OH
noTpebasier okono 20 % »sHeprum, pacxoayemMoll opraHu3MoM B Tokoe. [IpekparieHue
KPOBOCHA0)X€HUsS MO3ra Ha 5...6 CeKyHJ NPHBOIUT K MoTepe co3HaHus. OTCyTCTBUE
KPOBOTOKAa B T€U€HHE S...7 MUHYT BBI3BIBAET HEOOpATUMbIE M3MEHEHHsI B HEHPOHAX KOPBHI.
Cocyabpl MUKPOLUUPKYJSIIUM TOJOBHOTO MO3Ta HE MUMEIOT aHAaCTOMO30B, MO3TOMY IpPH HMX
3aKyMOpKEe WM Cla3Me€ HEBO3MOXHO BOCCTAHOBJIEHHE KpPOBOCHAOXKEHMSI 3a CYET
KOJIJIaTepajged MUKPOCOCY/I0B.
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4. Peryasiiiusi ToHyca cocyaoB. KomudecTBo KpoBH, IpOTEKaroIIee uepe3 JF00i opra,
BO3PACTaeT C YBEIUYEHUEM CHCTEMHOTO apTepUAIbHOTO JABJICHUS W IPOCBETA COCYIIOB B
oprane. ToHyc cocynoB (MX MPOCBET) PETYIUPYETCs C MOMOIIBI0 HEPBHOTO, TYMOPAJIBHOTO U
MHOT€HHOTO MEXaHHU3MOB.

Hepeénasn pezynayus moHnyca cocyooé OCYUIECTBISIETCS COCYIIOJIBUTATEIBHBIM IIEHTPOM,
KOTOPBII pacroJyiaraercsi B MpoA0IroBaToM Mo3re. Kpome 3Toro BakHyI0 pojib B PETYJISIHUA
TOHYCA COCYJIOB HTPAIOT TUIIOTATIAMYC U KOopa OOJIBIIIOT0 MO3ra

T'ymopansnaa pezynayus OCYIIECTBISCTCS OHMOJOTUYECKH AKTHUBHBIMH BEIIECTBAMH,
OTHU W3 KOTOPBIX OOJNIAJal0T Ba30KOHCTPUKTOPHBIM, a JpPYyrde - Ba30JelIaTaTOPHBIM
neiicteuem.  Cocyoopacuwiupsawouwum oeiicmeuem oonadaiom TUCTAMHUH, OpaJuKWHUH,
AlleTUIXOJIUH, OKUCh a30Ta, MPOCTOrTaHANHBI. CHIIBHBIM COCYIOPACIIUPSIONIUM JICHCTBHEM
obomamator AT®, AP, AM® u aoeno3un. Adpenanun axkTuBUpPYeT G- u f-
aJIpCHOPELENTOPbl. B HU3KKUX KOHIICHTpAIMAX aJpEHAUH BBI3bIBACT PACIIUPEHUE COCYIOB
KO>KH, MBIIIL, COCYZO0B OPIOITHO MOJIOCTH.

BOHpOCH I CAaMOKOHTPOJIA

1) OyHKIMHE CUCTEMbI KPOBOOOPAIIICHHUS B OPraHU3ME.
2) MakpoCTpyKTypa cepiia.

3) MukpocTpyKkTypa MHOKap/a.

4) CepneuHblii UK U €r0 (asbl.

5) Buernue mposiBiieHus: pabOThI CepIIia.

6) Ou3HoIOrHIecKrue 0COOEHHOCTH MUOKap/Ia.

7) Iyt perynupoBaHus CEpACUHOI IeATEIbHOCTH.

8) OcHOBHbIC 3aKOHOMEPHOCTH I'E€MOJHHAMUKH.
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Jlexuus 4
JABIXAHHUE

4.1 Buemnee apixanue. CTpyKTypHO-(PYHKIIHOHAJIbHAS OPTraHU3alMs IbIXaTeJIbHO’
CHCTEeMBbI

JIpIXaHHe — 3TO COBOKYITHOCTb IIPOLIECCOB, 00ECIEUNBAIONINX MMOCTYIJICHHE B OPraHu3M
KHCJIOpPO/1a, UCII0JI30BAHUE €T0 JJI OKMCIEHHUS! OPraHMYECKHUX BEILECTB C BHICBOOOKIEHUEM
SHEPruu M BBIIEJICHHEM YIJIEKUCIOro raza B OKpyKaroulyio cpeny. Ilpouecc aspobHoro
OKHCIICHHS SIBIISICTCS TJIABHBIM MEXaHH3MOM, 00ECHEUMBAIOIIMM OCBOOOXICHUE SHEPTHH B
OpraHusMe.

PaznnuatoT nsaTh OCHOBHBIX 3TAINlOB JIBIXaHUS:

1. BeHTHiALMA JETKUX - Ta3000MEH MEXKIY JETKUMH U OKPYXKaroIIel cpeioil;

2. T'a3000MeH MeX Iy KPOBBIO M Ta30BOM CMECHIO, HAXOISIICHCS B albBEOJIaxX;

3. TpaHcmopT ra3oB KPOBBIO - KHCIOPO/a OT JIETKUX K TKaHSAM, U JBYOKHUCH yriepoja oT

TKaHEH K JIETKUM;

4. T'a3000MeH MEXIy KpOBBIO M TKaHSIMH OPTaHHU3Ma — KHCIOPOJ MOCTYNAeT K TKaHsIM, a

YTJIEKHUCIIBIN Ta3 U3 TKaHEH B KPOBB;

5. BHyTpeHHe (TkaHeBOE) AbIXaHUE - MOTPEOJICHHE KHUCIOpPOJa TKAHSMHU U BBIJCICHUE

YIJIEKUCIIOTo Tasa.

COBOKYIMHOCTBH MEPBOTO M BTOPOTO ITAIOB JBIXaHHUS — 3TO 6HEUIHee ObIXAHUEe, KOTOPOE
obecrieunBaeT ra3000MEeH MEXAY OKpyKaroleh cpeol u KpoBblo. OHO OCYIIECTBIISIETCS C
MOMOIIIbIO BHEIIHErO 3BEHa CHCTEMBI JIbIXaHus. [Ipoune 3Tambl ApIXaHUS OCYHIECTBIISIOTCS
MIOCPEJICTBOM BHYTPEHHETO 3BEHA CHUCTEMBI JBIXaHHS, KOTOpPBIE O0ECIICUMBAIOT MIKAHEGOe
ovixaHue.

DyHKIUY JerKuX. Jlerkue BRITOTHSIIOT ra3000MEHHYIO U HETa3000MeHHbIE (PYHKIIHUH.

T'azooomennan ghynxyua ssnsercs riaaBHOW. CTpyKTYpHO-()YHKLIMOHAIBHON €AMHULIEH
Jerkoro spisierca anbBeona. Jluamerp anbBeosn coctaBiser 0,3...0,4mm. CymmaphHas
IUIOIIAb BCEX aJlbBEON JOCTUTaeT 80...120M2, nux yuciio — okoino 300...550miH.
COBOKYITHOCTh QJIbBEOJIIPHBIX XOJIOB M MEIIOYKOB, HECYIIMX Ha cebe allbBeoJibl, IJie
IPOUCXOAUT Ta3000MEH MEXIy albBEOJSPHBIM BO3AYXOM U KpOBBIO, Ha3bIBAIOT
IBIXaTeJIbHOM 30HOH.

Hezazooomennuvle pynkyuu nezKux:

1. VwuyacTByIOT B mpoiieccax BbIIEICHUs, TpUUeM ra3000MeHHast (GYHKIUS SBISETCS
taxoke u BeiaenuTenbHon (CO,, Boaa, alleToH, 3TaHoJI, 3QUp, 3aKUCh a30Ta).

2. HHakTuBUPYIOT OMOJIOTHYECKH aKTHBHBIE BemecTBa: 90-95% mpocTornaHanHOB,
MPOUCXOAUT TpeBpanieHue aHruoreHsuHa | B anrworensun |l mox  BiustHHUEM
AHTMOTEH3UHA3BI

3. Y4acTBYIOT B BEIpa0OTKE OMOJIOTUYECKH aKTHBHBIX BEIIECTB: TeNaprHa,
TpoMOOKCaHa, MPOCTOTNIaHAMHOB, TpoMmOomiacTuHa, (akTopoB cBepThiBaHUS KpoBH VI u
VIII, THCTaMUHa, CEpOTOHUHA, MeTunTpaHcdepassbl, MOHOAMHUHOKCH/IA3bI,
TJIHKO3UIITpaHc(epasbl.

4. BBINOTHSAIOT 3aUUTHYIO (QYHKIUIO — SIBJISIFOTCS OaphepoM MEXIy BHYTPEHHEN U
BHEIIIHEH Cpe/ioi OpraHM3Ma, B HUX OOpa3yroTCs aHTUTENA, OCYLIECTBISETCS (ParouuTos,
BbIpa0aThIBalOTCA JIN30LUM, UHTEp(EpOH, TaKTOPeppuH, UMMYHOITIOOYJIMHBI; B JIETOYHBIX
Kamuuisipax 3aJIep>KUBAlOTCA W pa3pylIalOTCsS MHKpPOOBI, arperaTbl JKUPOBBIX KIETOK,
TPOMOO3MOOJIBI.

5. SBnsAroTcs pesepByapoM Bo3jayXa JUIsl FOJI0C000pa30BaHMUs.
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@DyHKUMA BO3IYXOHOCHBIX IyTeill — ra3000MeHHAast U HEra3000MeHHasl.

T'azooomennan pynkuyus — nocraBka aTMoc(epHOro BO31yXa B Ta3000MEHHYIO 30HY H
IIPOBEJICHNE T'a30BOM CMECH U3 JIETKUX B arMocdepy. Bo3ayxoHOCHBIE MMyTH HAUYMHAIOTCA C
OTBEPCTUI MOJOCTEN HOCAa U PTa U BKIKOYAIOT HOCOIVIOTKY, TOpPTaHb, Tpaxerw, OpOHXH,
JBIXaTeJIbHbIE OPOHXHUOJIBL.

Hezazooomennvie Qynkyuu BO3IYXOHOCHBIX MYyTE€H OCYIIECTBISIOTCS B OCHOBHOM
CIIU3UCTON 000JI0UKON HOCA.

1. Ouuwenue eovixaemozo 6030yxa om novlL1e6vIX UYacmuy OCYIIECTBISACTCS B
MpeIIBEPUH MOJIOCTH HOCA U HOCOBBIX XoJaX. IIblIb cMemuBaeTcs ¢ CIU3bi0 U C TOMOIIBIO
MEpUATEIBHOTO AIUTENHS MPOJIBUTAETCS K IJIOTKE W Jajee B IMUILEBAPUTEIbHBIN TpPAKT.
Yenasicnenue eovixaemozo 6030yxa nwaunHaeTcs €lle B BEPXHUX [bIXaTENbHBIX NYTAX (B
HOCOBOM IOJIOCTH).

2. Cozcpesanue 6030yxa — 0cob0oe 3HaYCHHE B COIPEBAHUU BIBIXaEMOT'O BO3/lyXa UMEET
cim3ucTas 000JI09Ka MOJIOCTH HOCa, KoTopas Oorato cHaOkeHa Kanmwuispamu. Kpome storo
COrpeBaHME BO3JlyXa MPOUCXOJUT 3a CUET CY)KEHHsI HOCOBBIX X0/0B. Ecim temmeparypa
Bole 37°C, TO BO3IyX OXJIQXKAAETCS 10 ITOM TEMIIEPATYPHL.

3. SBnsAwTcs nepughepuueckum annapamom zenepayuu 36yKoe.

4. Tepmopecynayua opraiu3ma 3a CueT TEIUIONPOAYKLMH, TEIUIOUCHApEeHuss U
KOHBEKIIUU.

Mexanu3m akTa BAOXa M aKTa BbII0Xa. BJ0X MNpPOMCXOIUT € MOMOIIBIO Tpex
OJIHOBPEMEHHO MPOTEKAIOIINX MPOIECCOB: 1) pacmiupeHus rpyAHON KIETKHU; 2) yBETUYCHHUS
00bEMa NIerkux; 3) MOCTYIUICHUS BO3/1yXa B JIETKHE.

Pacimpenue  rpyaHOW — KIETKM TOpuU  BAOXE  OoOecleyuBaeTcs  COKpallleHHeM
UHCRUPAMOPHBLIX MLy, — JUapparMbl, HapYyKHBIX MEXpPEOEPHBIX M MEXXPSILEBbIX.
['pynHas kieTka HpU BAOXE PACHIMPSAETCS B TpPeX HAMpaBICHUSX. B 2copuzonmanbHOM
Hanpaenienuy TpyaHas KJIeTKa paclIUpsAeTcs 3a CUeT COKpalleHUs auadparMbl — YIIOLIECHUS
ee Kkynoma. Bo ¢poumanvmom wuanpasnenuu TpyIOHas KJIETKa pacmmpsiercs Omaromaps
HEKOTOPOMY Pa3BOPAYMBAHUIO pebep B CTOPOHBI MPU JBUKEHUU UX BBEpX. B cacummanbHoMm
Hanpaenienuy TPyAHas KIETKa pacUIUpseTcs BCIEACTBHE YJAJE€HHS KOHIIOB pedep OT
TPYAMHBI BIEpe MPH MOJHATUU UX B PE3yNbTaTe COKPAIEHUS HAPYKHBIX MEXKPEOSPHBIX U
MEXXPSIIEBBIX MBIII. BMecTe ¢ pacimmpeHneM TpyIHON KIETKH PACHIUPSIIOTCS W JIETKHE.
[Tpu sToM yBenmuumBaeTcs ux 00BEM. BeneacTBue pacimmpeHusi JETKHX YBETUYHBACTCS
OTpULIATENIbHOE JaBJICHME B IUIEBPAJIbHOM IIENM W JaBJICHHE B caMHX JIeTKuX. Bozmyx
HAYMHAETCS YHEPTUYHO JBUTAThCS Yepe3 BO3JYXOHOCHBIE MYTH U 3allOJHATH Jerkue. Bemen
3a BJIOXOM IUIaBHO HAUYMHAETCS BBIJOX.

Bbeimox ocymiecTBisieTcss BCIEACTBHE OAHOBPEMEHHO IPOMCXOMAIIMX IPOLIECCOB:
1)cy)xeHus: TPYAHOW KJIETKH; 2) yMEHbIIeHHs 00bEMa JIETKHX; 3) W3rHAHHS BO3JyXa U3
JETKUX. IKCRUPAMOPHBIMU MbIMYAMU SIBIISIOTCS BHYTPEHHUE MEXpeOepHbIe MBIl U
MBIl OproIIHON cTeHKH. Cy)XeHHe rpyJHON KIETKU 00eCIeUrBaeTCs 3JIaCTUYECKON TAroM
JIETKUX U 3JTACTUYECKOM TATOM OPIONTHON CTEHKH.

Jlerounsbie 00bEMbI M eMKOCTH. OOBEMBI BEHTUISIUH JIETKUX HEMTOCPEACTBEHHO 3aBUCAT
OT TJIyOWHBI BIOXa W BBIJOXA M YACTOTHI AbIXaHWs. BEHTUISAIMS JErKuX — 3TO ra3000MeH
MeXy aTMOC(HEPHBIM BO3AYXOM M JEerKuMH. PaznuyaroT cieayroniye oObEMbI U €MKOCTH,
MIPH STOM TO/I eMKOCThI0 TOHUMAIOT COBOKYITHOCTh HECKOJIBKHX 00BEMOB.

1. dvixamensnouii 06vém ([JO) — 310 00BEM BO3MyXa, KOTOPHIA  BIABIXAETCA W
BBIIBIXA€TCS TPU CIIOKOWHOM JbIXaHWH. Takoe AbIXaHHWe Ha3bIBaeTCs dIMHOE (Xopoiiee
neixanue, S00m).
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2. Pezepenviii 00vém 60oxa (POp,x,) — MaKCUMaJbHBI 00BEM BO31yXa, KOTOPBIM
MO>KHO JTOTIOJIHUTEIBHO BJIOXHYTH MOCJE CIOKOMHOrO BAoXa. 1,5...2,5 nutpa.

3. Pesepenvtit 00vém evr0oxa (POgup0xq) — MAaKCUMAIBHBIA 00BEM BO3IyXa, KOTOPBII
MO>KHO BBIJJOXHYTh IIOCJIE€ CIIOKOMHOTO BbIoxa. 1,0 ... 1,5 nutpa.

4. Ocmamounwtii 06vém (00) — 00bEM BO3AYyXa, OCTAIOIIMKICSI B JIETKHX IIOCIE
MakcuMaibHOro Beioxa. 1,0...1.5 autpa.

5. Munymmnuwtii 06vém 6030yxa (MOB) — 510 00BEM BO3IyXa, MPOXOIAIICTO 4Yepes3
nerkue 3a 1 muHyty. OH cocTaBiseT B mokoe 6...8 nuTpoB, yactoTa apixaHus 14...18 B
MUHYTY. [Ipn nHTEHCHBHON MBIIeuHOM Harpy3ke MOB Moxet coctapiste 100 1uTpoB.

6. Obvem anamomuueckozo mepmeozo npocmpancmea (MII) — o0bEM Bo3IyXa,
KOTOPBI HaXxOJUTCS B ajbBeOJiax HE YUYAaCTBYIONIMX B JAbIXaHMM W B CKJIQJKaX BEPXHHUX
JIBIXaTeNbHBIX MTyTEH.

Tunbl ApIXaHusi. Y OJKUBOTHBIX pa3IMyalOT TpPU THUMNA JAbIXaHUS: peOepHBIM,UIu
TPYJHOH,— TIpU BIOXE MPeodIagaeT COKpAIIEHUE HAPYKHBIX MEKPEOSPHBIX MBIIIIIL;
muadparManbHb, WM OPIONIHON,—  pacHIMpeHUe TPYAHOH KJIETKH MPOUCXOIUT
MPEUMYIIIECTBEHHO 3a CUET COKpaIeHus Auadparmel; pedepHO-OpIOIIHON — BIOX o0ecredun-
BAaeTCS B paBHON CTENEHH MEXPEOEPHBIMH MbIIIIaMH, auadparMoil U OPIONIHBIMU
Mblmamu. llocienHui TUI [BIXaHUST CBOMCTBEHEH CEIIbCKOXO3AMCTBEHHBIM >KUBOTHBIM.
V3MeHeHre Tulla bIXaHUSI MOXKET CBUAETEIHCTBOBATH O 3a00J€BaHUH OPraHOB IPYAHON WU
OpromrHOM nosoctu. Hampumep, mpu 3a00JIeBaHUU OpPraHOB OPIOIITHOM TOJIOCTH MPEo0IIaacT
peOepHbIi THI IbIXaHUs, TaK KaK )KUBOTHOE o0eperaeT 00JbHbIE OpraHbl.

4.2 I'a3000MeH MeKAYy AJIbBE0JIAMH U KPOBBIO

OOMeH ra3oB MeXIy KpPOBBIO U aJIbBEOJIAMH OCYIIECTBIISIETCS C MOMOIIbIO TUBDY3UH:
COy BbIIENIAETCS U3 KPOBH B aibBeoJibl, O2 OCTyNaeT U3 ajlbBEOJIbl B BEHO3HYIO KpoBb. [Ipu
TOM BEHO3Hasi KpOBb MpEBpaIllaeTCsi B apTepuaibHy0, HacbllleHHY0O Oz U 00eAHEHHYIO
CO..

Heusicywieni cunoii, o0ecriedMBaOIECH ra3o00MEH B anbBeosaxX, SBIAETCA TI'PAIUEHT
NapUMaJbHOTO JaBJIEHHUA Ta30B — Ppa3sHOCTh MAPLUUAIBHBIX  JIAaBJIEHUH KHUCIOpOAAa U
YTJIEKHMCIIOTO ra3a B aJIbBEOJISIPHOM CMECH a30B M HANPSKEHUH dTHUX Ta30B B KPOBHU.

1. Ha ckopocts auddy3un BIMSAIOT CBOMCTBa camMoro rasa. YTJEKUCHbIH ra3
mubdynaupyet B anbBeodsl B 20...30 pa3 ObicTpee, 4eM KHCIOPO/I.

2. bonbmas ckopocTs 1uddy3un ra3oB uepe3 TOHKYIO JErOYHy0 MeMOpaHy.

3. Bosblas MOBEPXHOCTh KOHTAKTA JICTOYHBIX KAIMIIAPOB W ambBeon (80...120 mP).
Kaxkaplil Kannsuigp KOHTaKTUPYET € 5...7 aJlbBEOJIaMH.

Posb kpoBu B razoodmene. I'a3pl TpaHCHOPTUPYIOTCS KPOBBIO, TJIaBHBIM 00pa3oM, B
BUJEC XMMHUYECKOM CBSI3M, M JIMIIb HE3HAYMTENbHas 4YacTb — B BHJE (PU3HUECKOTrO
pacTBOpEHUSI.

Tpancnopr kucaopoaa. B ycioBHAX HOPM@JIBHOIO JbIXaHWsI TPAKTUYECKH BECh
KHUCJIOPOJI TEPEHOCUTCS] KPOBbIO B BUAE XUMHUYECKOTO COEIMHEHUS C TeMOITIOOMHOM.
['eMornoOuH — KpOBSIHOM (PepMEHT SPUTPOLMTOB, 00TAJAOIIUNA CBOWCTBOM HPUCOEIUHSTH
KHMCIJIOPOJI, KOT/1a KPOBb HAaXOJIUTCS B JIETKUX, U OT/aBaTh KUCJIOPOJ, KOI/1a KPOBb MPOXOAUT
[0 KalmuJuIipaM BCeX OpraHoB M TKaHell opranusma. Kuciopos o6paszyetr oOpaTuMyro CBs3b €
reMoM (oxcuzenayus), TpUYEM BAJIEHTHOCTh JKeje3a He usMeHsercs. llpm stom
BOCCTAaHOBJICHHBI ~ I'€MOTJIOOMH  CTAaHOBUTBHCS  OKCHUI€HHUpPOBaHHbIM.  Kaxielii  rem
NPUCOEIUHIET OJHY MOJIEKYJy KHUCIOpOJa, IO3TOMY OJIHAa MOJIEKYyJla TIeMOIIoOMHa
MaKCHMaJbHO CBA3BIBAET 4 MOJEKyJbl kucinopona. KomuuecTBo kucinopoga, KOTOpoe MOKET
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OBITh CBSI3aHO B | JHUTpe KPOBH COCTABISAET KUCAOPOOHYIO emKocmb Kposu. llpu
NPUCOCTUHEHNHU KUCIIOPOa K TeMOTTIOONHY 00pa3yeTcst OKCU2eMo2nooun

Takum o0pa3zoM, CBOMCTBa reMorioOrMHa Kak MEepeHOCYHKa KHCIOpOAa CIEAYIOLIUE: BO-
MIEPBBIX, OH 00J1a/1aeT OOJIBIIUM CPOJICTBOM K KHUCIOPOIY U OBICTPO COCIUHSETCS C HUM IPH
YBEJIMYEHUH TMAPIUAIBHOTO JIaBJICHUS KUCIOPOAa, HE M3MEHss BaJCHTHOCTH >Keie3a; BO-
BTOPBIX, OH JIETKO OTJAET KUCIOPO MPU YMEHBIICHUU NaPIUAIBHOTO J1aBJICHUS MTOCIIEIHETO.

HekoTtopyto poiib B o00ecreueHUM MBIIIL] KUCIOPOAOM HWIPAET TaKKE MUO2T00UH.
CpoicTBO MUOTIIO0MHA K KUCIOPOAY OoJiblie, 4eM y remoriioonna. CpoacTBO MUOTIIOOHHA K
CO wmenbIe, yeM y remMorjioonHa. MUOTIIOOMH TpyaHee OoTAaeT Kuciaopoia. IloaTomy oH
SBIISIETCS CBOCOOPA3HBIM JIETO JJIsl KHCIOpoa. 3amac KHCIopoAa B MHOTTIOOMHE COCTaBIISIET
14% ot obmero kommuectBa O, comepkalierocs B OopraHu3Me. B yCIIOBHUSX THUIIOKCHH
KHCJIOPOJ MUOTJIOOWHA OCBOOOXKIAETCS.

TpaHCHOPT YIVIEKHCJIOT0 Tra3a. YIJIEKUCIbI Ta3 MEpPeHOCUTCA IUIa3MOWM U
SPUTPOLUTAMU C TTOMOIIBIO PA3IMYHBIX COCAMHEHUH.

bonbsmas yacte CO2, TpaHCIOPTUPYETCS MJIa3MOU KPOBH, npudeM okoio 60% Bcero CO2
IUTa3Mbl HAXOAUTCS B BuJe OnkapOoHaTta HaTpus (48%), TO €CTh B BUI€ XUMUYECKOH CBS3H,
ocTajbHas 4acTh HAXOAUTCA B BUAE (husmuecku pactBopeHHOro (5...10%) u B Buae yroibHON
kucinoThl (5...15%).

Yrnekucnslid Ta3, o0pa3yomuics B OpraHu3Me, BBIJENAETCS B OCHOBHOM uepe3 JIErKue
(98%), u Tonpko 0,5% - yepe3 mouku, u 2% - yepe3 KoKy B BUJIe OMKapOOHATOB.

Hekotopoe yBenuuenue copepxanusi CO, B KpOBU OKa3bIBaeT OJIArONPUSTHOE BIHUSHUE
Ha OpPraHW3M: YBEJIIMYMBACT KPOBOCHAOKEHHWE MO3Ta WU MHUOKApJa, CTUMYJIUPYET MPOIECCHI
OMOCHHTE3a U pEereHepaIuio MOBPEKACHHBIX TKaHEH.

4.3. Peryasiuusi AbIXaHUS

JbIXaTeJIbHBIM HEHTPOM Ha3bIBA€TCs COBOKYITHOCTh HEPBHBIX KJIETOK, PACIIOJIOKEHHBIX
B pasHbix oraenax [[HC wu obecnednBarommx KOOPAUHUPOBAHHYIO PUTMHUYECKYIO
JESTENIbHOCTh JBIXaTEeNbHBIX MBILIL] B LENSIX MPUCIHOCOOJNEHUS NbIXaHUS K H3MEHEHUSIM
BHEIIHEW M BHYTPEHHEH Cpeabl opraHusma. JlbIXaTeNbHBIM LIEHTP TOJOBHOIO MO3ra
IIPEACTABIIEH MHCIUPATOPHBIM LIEHTPOM, 3KCIHUPATOPHBIM LEHTPOM M ITHEBMOTAKCUYECKUM
neHTpoMm. lLleHTpbl BIOXa ¥ BBIAOXa PAcloOJIOKEHBI B IIPOJOJITOBATOM  MO3reE,
ITHEBMOTAKCUYECKUI LEHTP — B BEpPXHEW dYacTtu BaposmeBoro wmocra. Kierku
ITHEBMOTAKCHYECKOT0 LIEHTPa BO BpeMsl BBIOXA BBI3BIBAIOT BO30Y)KJICHHE LIEHTpPA BBIJOXA U
TEM CaMbIM 00€CleYMBalOT PUTMUYECKOE YEepeOBaHHE aKTOB BIOXa M Bbloxa. HepBHble
UMITYJIbCBI, BO3HHMKAIOIIME B ABIXaTEJIbHOM LEHTPE MPOAOIrOBATOrO0 MO3ra, MOCTYHarT K
IIOJAYMHECHHBIM JBUTATEIIBHBIM IIEHTPAaM CHOUHHOTO MO3Tra HWJIM JBUIATEIBHBIM IIEHTpam
OMyXJAlOLMX W JIMIEBBIX HEpBOB. [JaBHBIM (hAaKTOPOM, OINPENENSIONUM YPOBEHb
JBIXaTENIbHBIX JIBWKEHUH, sBisercs KoHueHTpauuss CO; B kpoBu. IloBblieHue ero
COJIepKaHUsl YBEIMYUBAET BO30YAMMOCTh CTPYKTYp ABIXaTEIbHOTO U IHEBMOTAKCHYECKOIO
LIEHTPOB, B PE3YyJIbTaTE YETO YCUIIMBAETCS U Y4allaeTCsl IbIXaHHeE.

B perymsauuu apIxaHus ONPENEICHHYIO pOJIb UIPACT pa3Ipa)kKC€HUE PELENTOPOB JIETKHUX,
NPUHUMAIOIINX ydacThe B pedIeKTOPHOU camopezynayuu npxarenbHoro purma. [Ipu axre
BIOXa B  pELENTOpaxX,  paCHOJIOKEHHBIX B  CTEHKAax  aibBeOJI,  BO3HHUKAIOT
pacnpoCTpaHSIOLUIUECs M0 OJyKIa0IeMy HEPBY HEPBHBIE UMITYJIbChI, KOTOPbIE PEPIEKTOPHO
TOPMO3ST BIOX M CTUMYJMPYIOT BbIIOX. [IpM pe3KOM BBIIOXE BO3HUKAKOT HMMITYJIBCHI,
MOCTyMAloNIMe B JbIXaTeNbHBIM ILEHTp U pediIeKTOPHO CTUMyNHpyomue BaoX. Kpome
BO30Y)KJI€HHsI JIETOUHBIX PELENTOPOB JbIXaTeIbHbIE JABUKEHHS BBI3BIBAIOTCS BO30YKICHHEM
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MPOIMPHUOPELIETITOPOB  JIBIXaTENbHBIX MBI, B TO BpemMs Kak JIErOYHbIE PELENTOPbI
pacTsHKEHUsI OKA3bIBAIOT uepe3 OynbOapHBIA IBIXAaTENbHBIA LIEHTP TOPMO3HOE BIMSHUE HA
MBILIIBI BAOXA, PELENTOPhl PACTSKEHUS JbIXaTENbHBIX MBI CTUMYIHPYIOT aKT BBIIOXA
Yyepe3 COOTBETCTBYIOUIME CHUHAJIBHBIC IIEHTPHl MEXpPEOECpPHBIX MBI H Jua(parmMsl.
Basicnan pons 6 pezynayuu ovblxanus npUHadIedcum Kope 60abuiux noayuapuii, Koropas
pacmmpsieT AMana3oH CHUTHAIBHBIX —pa3ApakuTenedl, TpeOYIOIHUX COOTBETCTBYIOIIETO
M3MEHEHUS JbIXaHHs OpraHu3Ma.

Hekotopble zopmonst (ampeHanuH, NpPOrecTEpoH IpH OEPEeMEHHOCTH) YCHIIMBACIOT
JIBIXaHUE.

JIpIXaHHe NMPHU Pa3JIMYHbIX YCI0BHAX

JIpIxaHue NpM H3MeHeHHM aTMocdepHoro aasieHusi. [lonmxenue armochepHOro
naBieHuss Ha Bbicotax 2500...3000 M BegeT K CHIXKEHHIO NapLMaIbHOIO JaBJICHUS
KHCJIOpO/Ia B aIbBEOJIIPHOM Bo3ayxe A0 55...60mm.pT.cT. [Ipu nanbHeiiem noabemMe B ropbl
NapLUHUaJbHOE JaBJICHUE €I1€ OOJIbIIEe CHUXKAETCS, COOTBETCTBEHHO IAJaeT U HAaCBILICHUE
KPOBH KHUCJIOPOJIOM (TUIIOKCEMUS), M HACTyMaeT HEAOCTaTOYHOE CHa0XeHHe TKaHel
KHCIIOPOJOM (THIOKCHS]) ; TmocieaHee OOYCIOBJICHO HEIOCTATOYHBIM IOCTYIUICHHEM
KHCIIOPO/Ia U3 AIbBEOJISIPHOTO BO3yXa B KPOBb.

JlpIxaHue Tpu TOBBIMICHHOM OapoMeTpu4eckoM aaBieHud. llpu cmycke B TiyOuHY
(paboTa B KeccoHax, OMyCKaHUE BOJOJIA30B U JIp.) JABJICHHWE BO3JyXa MOXET JIOCTHraTh
8...10aTMm, B TaKHMX CIy4asx a30T BO3/yXa MOCTYIAaeT B KPOBb (PACTBOPSETCS) B KOJIUYECTBE,
MPOMOPLUOHAILHOM JaBieHuto. [Ipu GpicTpoM mepexojie OT BHICOKOTO JaBJICHUS K HU3KOMY
a30T OBICTPO BBIACISAETCS U3 KPOBH, 00pa3ysi B HEW IMy3BIPHKH, KOTOPBIE MOTYT 3aKyIOPHTH
KPOBEHOCHBIE cOCybl (Bo3ayurHas smOomnus). [Ipu 3akynmopke cocynoB cepAlla WM MO3ra
HACTYIAIOT TSKEJIbIE pacCTpOiiCTBa; BO3MOXKHA Aake cMepTh. [103TOMy H3MEHSTH 1aBiieHue
HY>KHO MEJIEHHO. B Takux ciayyasx a3oT OyAeT MOCTENEHHO BBIICISATHCS U3 KPOBU B BO3IIYX
JIETKUX.

JlpIXaHusi NMpu MbllIeYyHOH padore. Bo Bpems WHTEHCHBHOW (M3MYECKOH pabOTHI
BEHTWJISIIIMSL JIETKUX 3HAYUTENIbHO YCUJIMBAETCS, YacTOTa JbIXaHWs HapacTaeT. DTH U3MEHe-
HUSL MOTYT BO3HUKHYTH PEQIIEKTOPHO JAa)ke IMepesa HadajaoM padoTbl, HO OHU BBIPAXKEHBI
ciabo. B Hauane HampspkeHHOM paOOThl MBI KOJWYECTBO KHCIOpPOJA OKa3bIBaeTCs
HEJOCTAaTOYHBIM Il TIOJHOTO YJOBJIETBOPEHMSI BO3POCIIMX MMOTPEOHOCTEH B HEM.
Bcenencrsue 3Toro o0pasyromiascs MOJIOYHAs KUCIOTa HE MOKET MOJHOCThIO OKUCIUTHCS 110
H,O u CO;, oHa OBICTPO HAKalJWUBaeTCA B MBIIIIAX W B 3HAUYUTEIHLHOM KOJHUYECTBE
IOCTYNAaeT B KpPOBb. Takoe COCTOSHME HA3bIBAIOT KUCTIOPOOHOU  3A00NHNCEHHOCMBIO.
HaxonuBmasicst B mpimiax mosioudasi kuciora (1o 100...200 mr% Bmecto 15...24 B HOpME)
OBICTPO BBITECHSIET YTOJIbHYIO KHCIIOTY M3 €€ CBSA3M C MOHAMHU HATpUs U Kajlus, BCIEICTBUE
YEero yBEJIWYMBAETCS HANpPSDKEHUE JBYOKHCH YIJIEpoJla B KPOBM M BO30YXAAaeTcs JbIXa-
TesbHBIM 1eHTp. [Ipu ObicTpom Oere y HETPEHHMPOBAaHHBIX JIOLIA/Ed HACTYNMaeT CHUJIbHAs
OJIbIIIIKa C XpUIIAMHU, Pe3KOo yyaiaercs cepaueduenue (1o 230 ynapos B 1 MuH), MOBbIIIAETCS
KpPOBSIHOE JJaBJICHHUE.

Bonpocs! 1 caMOKOHTPOIIS

1) OcHOBHBIE ITATIbI ABIXAHHUSI.

2) OYHKIIMH JICTKHUX.

3) MexaHu3M B0Xa M BBIIIOXA

4) JKu3HeHHasi eMKOCTb JITKUX U €€ KOMIOHEHTHI.
5) T'a3000MeH B JIETKHX.

6) TparcoOpT ra30B KPOBEIO.
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7) Perynsums qpixaHus.
8). Jlpixanue mpu HEOOBIYHBIX YCIOBHUSIX
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Jlexuusa 5
OU3NOJIOTUSA TNIEBAPEHUSA
5.1. OcHoBHBIE PYHKIIUYU MUIIEBAPEHHUST U MEXAHU3M HX PeryJsiuuu

IInmeBapeHne - COBOKYIHOCTh (DU3UOJOIMUYECKUX IPOLECCOB, O00ECHeYnBarOIINX
($U3NUECKYI0 U XUMHUYECKYI0 00paOOTKY MUIIM B MUIIEBAPUTEIHHOM TPAKTE, B PE3yJbTaTe
yero o0pa3yroTcs MUTATeNIbHbIE BELECTBA, KOTOPbIE BCACHIBAIOTCS B KPOBb U JTUMQY.

3HayeHUE TMUIIEBAPEHUS CBOAMTCA K OOECHEeUeHHIO KIETOK M TKaHeW OpraHu3ma
NUTATeNbHBIMU  BemiecTBaMu. K nuTaTenbHBIM — BEIECTBAM  OTHOCSTCA — HPOAYKTHI
pacuienieHus OeIKoB, )KHUPOB U YIIIEBOIOB, a TAK)KE BOJIa, MUHEPAIbHbIE COJTM U BUTAMHHBI.

IInmeBapuTtenbHble PYHKINH CHCTEMbI NHIICHBAPEHUS.

1. CexperopHas  ¢yHKOus ___oOecmeunBaeT CHHTE3  CEKPETOPHBIMU  KJIETKaMH
IUILEBAPUTEIIbHBIX COKOB M3 BELIECTB, MOCTYNAOIUX B KJIETKH, U BbIICIIEHUE UX B MOJOCTh
MUIIEBAPUTEIBHOIO TPAKTA.

2. MortopHas ¢yHKuus oOecreyrMBaeT M3MEHEHHE arperaTHOro COCTOSHUS MHUIIU — ee
U3MEIbYCHHUE, IEPEMELIMBAHUE C IHILEBAPUTEIbHBIMU CEKpEeTaMU M IepeMElIMBaHUE
COJICPKUMOT0 B TUCTAJIBHOM HAIIPABJICHUH.

3. BcacrpiBanne oOecneuymBaeT TPAHCIOPT MPOIYKTOB THUIAPOJIM3A MHUIIEBHIX BEIIECTB,
BOJIbI, COJIEl M BUTAMMHOB M3 IOJOCTH NHILEBAPUTEIBHOIO TpaKTa uepe3 CIU3UCTYIO
000JI0YKy B KPOBb U JTUMQY.

4. CeHcopHas (yHKLUS 3aKIH0YAETCsl B BOCIPUATHH PELENTOPaMHU IHUIIEBAPUTEIHHOTO
TpakTa (DU3MYECKHX M XMMHUYECKHUX I1apaMeTpoOB IOCTYNHBIIEH B OpPraHU3M NHIIA U €€
U3MEHEHMH B Ipoliecce MUIIEBAPEHUs C MOCIEeayoLel nepeaadeil HHGpopMauu B MUILEBON
LEHTP.

5. Tupponutnyeckas (yHKIMS 3aKIIOYAETCS B OOECIIEYCHUH PACIIEIUICHUS CIOKHBIX
BEIIIECTB HA MOHOMEPBI.

He numeBapurte/ibHble PYHKIMH CUCTEMbI MUILIEBAPEHUS .

1. 3ammTHas  GyHKUMSA___OCYLIECTBISETCS C  IOMOIIBIO  cHeNU(UYECKUX U
HeCHeU(PUUYECKUX MeXaHU3MOB 3amuThl. Hecneunduueckne MexaHU3Mbl — 3aIIUThI
o0ecreunBaroTCs: 1) OakTepULUIHBIM M OaKTepHUOCTaTUYECKUM  JeiicTBUEM
MUIIEBAPUTENbHBIX COKOB; 2) CIOCOOHOCTBIO CIM3HUCTBIX OO0OJOUEK MHIIEBAPUTEIHHOTIO
TpaKTa MPEnsITCTBOBaTh MPOHUKHOBEHUIO BO BHYTPEHHIOIO CPENy OpraHu3Ma OakTepHii, He
NepeBapeHHBIX MHUILEBHIX BEUIECTB; 3) (aroquTapHOil aKTUBHOCTBIO JICHKOLIMTOB.

2. Merabonuueckas (QyHKIUS _3aKJIIOYaeTCs B KPYrooOOpPOTE HHJIOTEHHBIX BEIECTB
MEXJIy KpOBbIO U NHUIIEBAPUTENBHBIM TPAaKTOM, OOECHEYMBAIOIIEM BO3MOXHOCTh HX
MOBTOPHOT'O HCIIOJIb30BAaHMsI B TIpoleccax oOMeHa BEIIeCTB WM MHILIEBAapUTEIbHON
JeSITENIbHOCTH.

3. OKkckperopHas (QyHKIUs _00ecrieunBaeT BBIBEJACHUE M3 KPOBH C CEKpeTaMHU jKeje3 B
MOJIOCTh THILEBAPUTEIBLHOTO TpaKkTa IMPOAYKTOB OOMEHAa U pPa3jIMYHbIX YY>KEPOIHBIX
BEUIECTB, NOCTYNUBIINX B KPOBOTOK.

4. DHIOKPUHHYIO (YHKIMIO MHUILIEBAPUTEIbHON CHCTEMBI BBINOIHSIIOT MOKETYI0YHAS
xenmeza W cnenuduueckue KIETKM JIUPQPY3HOM HSHIOKPUHHON CHCTEMBI IKEIyJIOYHO-
KHUIIEYHOro Tpakta. OHM  BbIpabaThIBalOT T'aCTPOMHTECTUHAIBHBIE TOPMOHBI, KOTOpbIE
OKa3bIBAIOT PETYJIUPYIOLIEE BIUSIHNUE HA MUILEBAPUTEIBHYIO U IPYTHE CUCTEMBI OpraHU3Ma.

Xumuyeckasn mnepepaborka mnuumm. Ilpomeccsl XuMuyeckoil mnepepabOTKH UM
o0ecreynBarOTcs TpPeMs OCHOBHBIMH (DEPMEHTHBIMHM CHUCTEMaMH: 1) TPOTEOIUTHUECKOM,
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pacmieruisroniet  Oenku;  2)  aMWJIOJMTHYECKOW,  pacHISIUIIIONEHd  yriieBoabl;,  3)
JIMIIOIMTHYECKOM, pacIIerisioneld Xupbl. @Pepmenmpt — BeleCTBa OEIKOBOH MPUPOMBI,
coJieprKallrecs B MUIEBAPUTEIbHBIX COKAX, 00pa3yeMbIX jKeJIe3aMU BHEIIHEH CeKpeLuu.

Ilpomeonumuueckue ghepmenmut — npomeasvl — HGEPMEHTHI, PACHICTUISIONINE HATHBHBIHN
0eJIOK MJIM BBICOKOMOJIEKYJISIpHbIE OENIKOBBIE CTPYKTYphl. K HUM OTHOCATCS MENCUH, TPUIICHH
U KaTeNCUHBI. DT (PEPMEHTHI OTIMYAIOTCS APYT OT JPYyra ONTUMYMOM PEaKLUU CPebl: IS
MerncuHa — onTUMalbHas Kucias peakuus cpenavl, pH = 1,5...2,1; ans karencunoB pH =
4,0...7,0; nns tpuncuna pH = 8,0...10,0. Ilencun u TpurcuH (GepMEHTH BHEKJICTOYHOTO
JIEMCTBUSI — COAEPIKATCA B CEKPETE CHELUATN3UPOBAHHBIX KJIETOK MUIIEBAPUTEIIbHBIX KEIE3.
B 3aBucMMOCTH OT CIIOXHOCTH CyOCTpaTa, Ha KOTOPBIM JEHCTBYIOT IMPOTEOJUTUICCKUE
bepMeHThI, pa3IuyaloT HOoAUNEnmuodspl, JICUCTBYIOIIME HA BBICOKOMOJICKYIISIPHBIC
OENKOBBIE CTPYKTYpPbl — IOJUIENTH]IbI; OUnEenmuoaspl, PaCIICIUISIONINE IPOMEXYTOUHbIE
MPOIYKTHI TUAPOIH3a OEIKOB 10 aMUHOKHCIIOT.

Amunonumuueckue hepmenmpl COIEPHKATCA B CEKPETE CIIOHHBIX JKEJE3, CIU3UCTON
000JI0UKE KUIIEYHUKA U B COKE MOJKENTYA0YHOM kene3bl. K amunonutuueckum gepmeHTam
OTHOCATCSL G—TIIOKO3UAa3a U P-Tanakrozuaa3a (pepMeHT, BeIpabaThIBAEMBIN JKEIE€3UCTHIMU
KJIETKaMU KUIIEYHUKA U UMEIOLUi onTuMyM peakuuu npu pH = 5,4...6,0), - u B-amunaza —
(epMEeHT ceKpeTa CIIOHHBIX JEJIe3 M COKa IOJDKEIIYJ0YHOM JKeJe3bl, XapaKTepUu3yeMbli
ontumymom 1ipu pH 6,8.

JIunonumuueckue ¢epmenmor (Mnaza >XKEIyJOYHOTO COKa, JIMIMA3a IOJKEIYI0YHON
JKEJe3bl, JINMAa3a KUIIEYHOTO COKA) PACHICIUIAIOT HEUTpaIbHbIC KUPBI MUIIM Ha TIHLIEPUH U
JKUPHBIE KUCIIOTHI.

Jns Bcex (pepMEHTHBIX CHCTEM XapaKTepHa MHOTOKPATHOCTH, MOCIEN0BATENbHOCTh HX
JEHCTBUS Ha MMILEBbIE MPOAYKTHI 110 XOJy NMUIIEBAPUTEIIBHOIO TPakTa. DTO OOECIeunBaeT
MOJIHOTY pAaclIeIIeHUs] OeNKOB, XHPOB M YIJIEBOJOB Ha JJIEMEHTapHbIE CTPYKTYpBI, U3
KOTOPBIX BIOCIEACTBUM OpPraHU3M CUHTE3UPYET crienn(pruyecKue AJsl HEro BEIlecTBa.

Tunsl numeBapenus. B 3aBucuMocTy 0T NPOUCXOXKACHUS TUIAPOJIA3 pa3ivyaloT TPU
TUIIA THUIIEBAPEHUS: AyTOIUTUYECKOe, CAMOMOHTHOE M COOCTBEHHOE.

1. AyroanTHyeckoe MuIeBapeHUe OCYIIECTBIAETCS TMAPOIUTHYECKUMH (epMEHTaMU,
MOCTYMAIONIMMHA B TMHINEBAPUTEIbHBIA TPAKT B COCTaBe MHILIEBBIX MPOAYKTOB. Hambonee
AaKTHBEH ATOT THUN MHILIEBApPEHHUsS HAa PAHHUX H3Tanax IMOCTHAaTAJIbHOTO OHTOrEHe3a, KOorja
HEI0CTaTOYHO pa3BUTO COOCTBEHHOE MHUIlEBapeHHEe. B mepuo MOJIOYHOrO BCKapMIIMBAaHUS
ayTOJINTUYECKUN THUIl TMULIEBApEeHUs OOECIEeUMBAET Y HOBOPOXKIEHHOTO CTBOpaXKMBaHHE
MaTEpPUHCKOTO MOJIOKa ¥ TUAPOJIM3 €ro KOMIIOHEHTOB 3a CYET COJEPKALIMXCAi B HEM
(bepMeHTOB.

2. CuMOMOHTHOe mNHUINEBapeHHe peanusyeTcss Onaronaps JeHCTBHIO TuApoas,
CUHTE3UPYEMBIX CUMOMOHTaAMM OpraHu3Ma, - OaKTepUsIMH U IPOCTEHIIMMU TOJCTON KUIIKH.
VY denoBeka MepeBapUBAaHUE KIETYATKH M PACTUTENBHBIX OEINKOB B TOJCTOM KHIIEYHHUKE
MPOUCXOUT MO BIUSHUEM (PEPMEHTOB MUKPO]IIOPHI.

3. B mpomecce coOCTBEHHOr0 NHIEBAPEHUS] OPraHU3M HCIOJB3YEeT JJIS THUAPOIU3A
MUIIEBBIX BEIIECTB COOCTBEHHBIE (PEPMEHTHI, KOTOPBIE CUHTE3UPYIOTCS MUILIEBAPUTEIbHBIMU
kKene3aMHu. B 3aBHCHMMOCTH OT JIOKaIM3aluu THUAPOJUTUYECKOrO IMPOILECCa BBIACIAIOT ABa
TUIAa COOCTBEHHOTO MUIIEBAPEHUS: BHYTPUKIETOUYHOE U BHEKIIETOUHOE.

CyliHOCTh BHYTPHKJIETOYHOI0 NHIIEBAPEHHMs] CBOAUTCS K TUAPOIU3Y MeENbUallInux
MUIIEBBIX YACTHI], KOTOPbIE MOCTYMIIN B KJIETKY MyTEM SHAOLUTO3a, MPU JEHCTBUU HA HUX
JIU30COMAJIBHBIX (PEPMEHTOB, a TakXKe B IIMTO30JIe WJIM B BaKyoJH. BHyTpukierouHoe
MUIIeBapeHUE UrpaeT OOJBIIYIO POJIb HA PAHHEM dTale MOCTHATAIBHOIO OHTOTE€HE3a.
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BHekiieTo4HOe NHIEBApeHHWe MMeEeT Belyllee 3HaueHWe U oOecrednBaeTcs
depMeHTaMu, HAaXOIIIIMMHUCS BO BHEKJIETOYHOH cpene. BHekinerouHoe muineBapeHue
HOJPAa3JeNIAI0T Ha MT0JIOCTHOE U MPUCTEHOYHOE.

IMosiocTHOEe muIEeBapeHHe 0O0ECNEUYMBACT THAPOJIHM3 NHIIEBBIX BEIIECTB (hepMEeHTaMH
CJIIOHBI,  JKEJIYIOYHOrO,  IOJKETYyJOYHOIO W  KHUIIEYHOIO  COKOB B  IOJOCTSX
IUIIEBAPUTENIBHOIO TpakTa. B pesynbraTe MOJIOCTHOrO MHIIEBAPEHUS 00pa3yroTCs
OJIUTOMEPBI.

IIpucreHo4yHoe NuIeBapeHHe MPOUCXOAUT HA OTPOMHOM MOBEPXHOCTH TOHKOM KMILKH,
00pa30BaHHON CKJIQJIKaMH, BOPCHHKAaMH, KPHUITAaMH U MHUKPOBOPCHUHKAMH CIIU3UCTOH
o0osiouku. IlpucTeHOUHOE NHILEBAPEHUE OCYILECTBISETCS 3a CYET TI'MIPOJIUTHUYECKUX
(epMeHTOB, KOTOPbIE CUHTE3UPYIOTCS KJIIETKaMHU KUIIEYHHKA.

5.2. Peryasiuusi 1eATeJIbHOCTH NMUIEBAPUTEIbHOMH CHCTEMBI

OcHOBHBIM (hakTOpaM, 3aIlyCKAIOIUM JESTEIbHOCTh IUILIEBAPUTEIBHON CHCTEMBI,
apiusgercs npuem nuuM. IlpuemM numm okasbiBaeT myckoBoe BiusHHe. Haunnaercs
WHTEHCHUBHAs, HO HETPOJAOJDKUTENbHAS CEKPEeIsl MUIIEBAPUTENbHBIX JKeJe3 MPOKCUMAIBHOTO
OTJIeN1a MUIIEBAPUTENIbHOTO TpakTa. [Ipu aToM Habnrogaercs nuieBas peiaKcalus *Kemyaka,
KPaTKOBPEMEHHOE CHMKEHHE MOTOPHOW aKTUBHOCTHU HAYaJbHBIX YYaCTKOB TOHKOW KHIIIKH.
Takue n3MeHEHUs CEKPEIMH U MOTOPHKH XapaKTEPHBI ISl peIIEKTOPHOTO BO3ICHCTBUS HA
CUCTEeMY MulleBapeHus. B nanbHeillieM HHTEHCUBHOCTD M XapaKTep CEKPElUU U MOTOPHKH
OpraHoOB MMUIIEBAPEHUS U3MEHSIOTCS 3a CUET JIEHCTBUS HEPBHBIX U TYMOPAJIbHBIX BIUSHUHN 110
OpUHLIKIY OOpaTHOW CBsi3u, KOTopas (GopMHpyeTcs Ha OCHOBE pEEHIUH COJEP>KUMOTO
MUIIEBAPUTEIBHOIO TpakTa: o0beMa MUILHY, €€ KOHCUCTEHLIUHU, BEIUYNHbBI BHYTPUIIOJIOCTHOTO
JMABJICHUS, HAIU4Ms HEIOCTaTOYHO HW3MEIbYCHHBIX KycOoukoB, pH, KoHIeHTpanuu
IIPOMEXYTOUHBIX M KOHEUHBIX IPOAYKTOB THUIPOJIM3a, TEMIIEPaTyphbl, OCMOTHYECKOTO
JIaBJICHUSI, KOJIMYECTBA MUILEBAPUTEIbHBIX (DEPMEHTOB.

Hepenasn pecynayusa cekpenui 1 MOTOPUKH OCYIIECTBISETCS C TOMOILBIO [IEHTPAJIbHBIX,
nepudepruyeckux M MECTHBIX pediekcoB. BiMsHHE 3KCTpaopraHHBIX HEpPBOB Haumbosee
BBIPQKECHO B HAYAJILHOM OTZAEJIE MUILEBAPUTEIBHOTO TpakTa. OHO NMOCTENEHHO CHUXKAETCS B
JUCTAJIbHOM HarpaBiieHuu. MHTpaopranHas HepBHas cucTe€Ma, HAllPOTHB, MOBBIIIAET CBOIO
JESATEIIBHOCTh B 3TOM HAIllpaBJICHUH.

T'ymopanvnaa pezynayua nanbosee sipko BbIpak€Ha B CPEIHEN YacTH MUILEBAPUTEIbHON
CHUCTEeMBl. 371ech aKTMBHO paOoTaeT audQy3Has >SHIOKPHUHHAs CHCTEMa, KOTOpas
MpEJICTaBIsIeT COOOM COBOKYNHOCTh DPACCESIHHBIX B CIM3UCTON O0O0O0JIOUKE >KETyIO0YHO -
KHMIIEYHOTO TPakTa W B IIODKEIYIOYHOM JK€Je3€ CIENMATU3UPOBAHHBIX HSHAOKPUHHBIX
KJIETOK, KOTOpbIE BBIpAOATHIBAIOT OMOJOTMYECKH AaKTUBHbIE BemiecTBa. IIpoaykThl
JEATEIIBHOCTH JTOW CHCTEMBl HA3bIBAIOT HenmMud - 20pMOHAMU. DTH TOPMOHBI
BBICBOOOKJAIOTCS MO/ BIMSHHUEM OJyXJaloIIero HepBa, a TaKKe NP MEXaHUYECKOM U
XUMHUYECKOM BO3JeHCTBUM NUIU. OCOOEHHOCTHIO MENTHA-TOPMOHOB SIBJISETCS CIIOCOOHOCTH
OJIHOTO U TOTO K€ TOPMOHA IO-Pa3HOMY BJIHMSATh HAa MOTOPUKY WM CEKPELMIO pPa3HBIX
OTJIEJIOB MTUIIEBAPUTENBHOIO TPAKTA.

Iuwesapumenvusie rHcenezpl CEKPETUPYIOT MUILEBAPUTEIbHBIE (HEPMEHTHI B IpOILECcCe
nByx (a3. [lepBas aza HazpIBaeTCs CIOKHOPEPIESKTOPHONU — OHA PEATU3YETCs C MOMOIIIBIO
COBOKYITHOCTH YCJIOBHBIX M 0€3yCIIOBHBIX COKOOTAENUTENbHBIX pediekcoB. Bo BTopyro ¢azy
— HEUpOryMOp&JIBbHYKO - CEKpEeIUsl OCYLIECTBISIETCd IOCPEACTBOM COBOKYIIHOCTHU
0e3yCIOBHBIX COKOOTAETUTENbHBIX pe(IeKCOB U T'yMOpalIbHbIX BellecTB. [TumieBapurenbHbie
JKele3bl aJalTHPYIOTCS K pa3IMYHbIM IUIIEBBIM BEUIECTBAM M IUINEBBIM pPallOHaM.
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Paznuuator ObICTpYI0O M MEUIEHHYIO aJanTaiui beicTpas ajganranus COCTOMT B
NpUCHOCOOTICHUN CEeKpelru (PEPMEHTOB U DJIEKTPOJIUTOB K OMPEACICHHOMY BHJY MUIIH.
Mennennas apanranus  ACATEIBHOCTH — INUIICBAPUTENBHBIX — JKEJIE3  3aKIIOYAeTCs B
MOCTENIEHHOM M (PUKCHpYEMOM Ha 3HAYMTEIBHOE BpEMS NPUCHOCOOICHHUU CEKpeuuu K
JUTUTEJIBHBIM palliOHaM IIUTaHUs.

5.3. ®u3znosornyecKkue OCHOBBI IoJ101a U HACBIIICHUS

['onox v HackllleHHE TPEICTABISIIOT CO00N KpallHUE COCTOSIHUS B PANY SBICHUNA MEXIY
BO3HMKHOBEHHUEM IHUIIIEBOI MOTPEOHOCTHU U €€ YAOBICTBOPEHUEM.

CocTosiHue 10,1012 BO3HUKAET Ha ONpeIeIEHHON CTaJuU PacXo/1a MUTATEeIbHBIX BEIIECTB
B opranu3me. Ero ompenenstor aBa QaxTopa: 3BaKyalus XHUMyca U3 JKeIyAKa U TOHKOH
KUIIKA (CeHCOpHasi CTajusl) M CHU)XKCHHE YPOBHSI IUTATENbHBIX BEIIECTB B KPOBHU
(BO3HUKHOBEHHE «TOJIOBHOM KpPOBH»), B TOM YHCIE U B pE3yJIbTaTe MEpexoja BEIIECTB U3
KpPOBH B IHINEBBIC A0 (METa0OIUYECKAs CTAIHS).

CeHcopHas cTanusi COCTOSHUS T0s10/1a (POPMHUPYETCS MO BIUSHIEM HEPBHBIX UMITYJIHCOB,
MOCTYMAIONIMX B THINEBOM IEHTP OT MEXaHOPEIENTOPOB IMYCTOrO JKEIyaKa H
JBEHAIATUIIEPCTHOW KUIIKK. B 3TOT meproj BO3HUKAET OIIYIIEHHE ToJioJa eulie IpH
HAJIMYUU B KPOBU JJOCTATOYHOTO KOJUYECTBA MUTATENbHBIX BEIIECTB.

Metabonuueckasi CTafusl COCTOSHHSI TOJOJa HAYMHACTCI C MOMEHTa CHW)KCHUS
MUTATeNbHBIX BEIIECTB B KpoBH. «['0j0qHAs KpOBb» JACWCTBYET HA MHUIICBOM IIEHTP
JaTepalbHOIO THUIOTajlaMmyca ABYyMs MNyTsAMHU: 1) pediaeKkTopHO — uepe3 pas3apakeHue
XEMOPEIENTOPOB COCYAMCTOrO pyclia; 2) HEMOCPEACTBEHHO — 4Yepe3 pas3ApakeHue
LEHTPaJIbHBIX IIIIOKOPELENTOPOB JIATEPATILHOTO TUIoTaIaMyca.

JlatepanbHble sApa TUMOTalaMyca SBISIOTCA LEHTpOM ronoxa. VMeHHO 3xech
IPOUCXOTUT TpaHChOpMaNUs TYMOPAJIbHON MUIIEBOH MOTPEOHOCTH B CHCTEMHOE THILIEBOE
MOTHBAIIMOHHOE BO30YXKJCHHE Mo3ra (IUIIEBYI0O MOTHBaNWi0). Bo30OyxkiaeHwe u3
JaTepalbHOrO THIOTAIaMyca PaclHpOCTPaHseTCsl CHavala Ha JIUMOUYECKHE U PETHKYJSPHbBIC
CTPYKTYpBl MO3ra, a 3aTeéM Ha MepeaHHe OTIENbl KOpbl OoNbmMX moxymapuid. Takum
o0pa3oM, popMupyeTcs MOUCKOBOE U MUIIEI00bIBATEIBHOE ITOBEICHHE.

Cocrosinne Hacwhimenusi. Bo Bpemst mpuema numu addepeHTHbIE BO3OYKIEHHUS OT
A3bIKA, TJIOTKW, THMIIEBOJA M JKEJNyJKa I[IOCTYNalT B LEHTP HACHIEHUs, KOTOPBIH
pacrnojaraerTcsi B BEHTPOMEIUAIbHOM rumnoragamyce. OH TOPMO3UT AESATENbHOCTh LEHTpa
rojofa, 4YTO TPHUBOJUT K CHIKEHMIO OIIYIIEHUs Tojoja. OTO Cmadus CeHcopHOo2o
Hacvlujenusa, KoTopas CONPOBOXKAAECTCA MOJOKUTEIbHONU 3Moluel. MexaHu3M CEeHCOPHOTO
HACBHIILIEHUS] TI03BOJIAET OIICHUTh KOJMYECTBO M KayecTBO IMHUIIM, a TaKXe BOBpeMs
«00opBaTh» UYYBCTBO TOJIONAa ¥ NPEKPATHTh TMPHEM IHIIM 3aJ0JT0 J0 TOTO, Kak B
NUILEBAPUTEIILHOM TPAKTE MPOM30UJIeT 00pa3oBaHNEe M BCAChIBAHUE NMUTATENILHBIX BEILECTB,
TEM CaMbIM PpEryJIUpyeTcsl MOCTYIJICHHE ONTHUMAaJbHOTO KojiudecTBa numu. Cmaous
UCMUHHO20 HACbIWeHUA HacTynaer yepe3 1,5...2 yaca ¢ MOMEHTa NpHeMa MHUIIH, KOrja B
KPOBb HAUMHAIOT MTOCTYIATh MUTATEILHBIC BEIIECTBA.

BOHpOCLI 1L CAMOKOHTPOJIA

1) Poub nmuieBapeHus.

2) OcHoBHBIE (DYHKIIMH MTUILIEBAPUTEIILHOTO arapara.
3) Twuns! numeBapeHus.

4) TIpUHIMITBI PETYJISIIAH MPOIIECCOB MHUIICBAPEHHSI.
5) Tonox u HackIIEHKE.
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JIEKIHSI 6
MUIIEBAPEHUME B PA3JIMYHBIX OTAEJAX IMIIEBAPUTEJIBHOI'O TPAKTA
6.1. IlnmeBapeHue B POTOBOIi MOJIOCTH

[IprieM 1 HaYalbHYI0 MEXaHUYECKYI0 M XUMHUYECKYI0 00pabOTKY MUIIU, a TaKkKe aHaJu3
€€ CBOWCTB 00ecreunBaeT poTOBOM OTAEI MUILEBAPUTEIBHOIO TPAKTA.

KeBanme — CTpOro KOOPJWHHUPOBAHHBIA JBHTATEIbHBIM aKT, OOECIEeYMBAIOIINMA
COTJIACOBAHHBIE PHUTMUYECKHE COKpAIICHUS MBI S3bIKa, MHUMHYECKHX MBI U
JKEBATEJIbHBIX MBIIIIL], KOTOpbI€ MPUBOAST B JBIKEHHE HUKHIOIO YEIIOCTh. Bo Bpems
YKEBAHUS MPOUCXOUT U3MEIbYEHHUE UM, CMAUYMBAHUE €€ CIIIOHOM, YaCTHUUHAsl XUMUYECKast
00paboTka U GOpMHUPOBAHKE MMUIIEBOTO0 KOMKA.

Xumuyeckass o0padoTka MU B MojocTH pra. HecMoTps Ha HE MPOJOIKHUTEIBHOE
npeObiBaHKe MU B poToBoMl monoctu (15...18 cexkyHa) HayalbHBIE MPOIECCHI
THJIPOJIMTUYECKOTO PACIIEIUICHUS! TPOUCXOIAT YK€ B 3TOM OTAeie Omaromapsi ¢pepMeHTam
citoHbl. OCHOBHBIMM JKE€JI€3aMHU CIHM3MCTOM OO0OJOYKHM TOJIOCTH pTa SBISAIOTCS HapHbIE
OKOJIOYIIHBIE, TOJYEIIOCTHbIE U TMOABS3bIUHBIE XKeye3bl. KpoMe 3THUX KpYHHBIX Kele3 B
MOJIOCTh PTa MOCTYMAET CEKPET MHOTOUYHUCICHHBIX MEJIKMX CIIOHHBIX KeJle3, PACIOI0KEHHBIX
HAa CJIM3UCTOM 000J0YKe BHYTPEHHEN TOBEPXHOCTH IIEK.

KreTtkn OKONOYIIHBIX JKene3 OTHENSIOT Cepo3Hblii  cekper. [loguentocTHbie U
MOBbSA3BIYHBIC JKEJIE3bl BBIACISAIOT CMEIIAHHBIA CEKPET: CEPO3HBIM U CIM3UCTBIA. B poTOBOI
MOJIOCTH COJIEPXKUTCS CMEIIaHHAs CIIOHA.

CMmenianHast  CitOHa MpPECTaBIseT COo00HM BS3KYIO, ONAIECIHUPYIONIYIO, CJerKa
MYTHOBAaTyH) JKHAKOCTb C OTHOCHTENbHOM IuioTHOCThIO 1,001...1,017 u Bs3KOCTBIO
1,10...1,30, pH cmemanHoi ciroHBI Kojebnercs B mpenenax 5,8....7,36. CiaroHa COOEpKUT
99,4...99,5 % Boast u 0,5...0,6 % cyxoro ocratka. K opraHndeckum BemIecTBaM CYXOTO
OCTaTKa CIIIOHBI OTHOCATCA Oenku (anbOyMHUHBI, TIOOYIHHBI, (PEepMEHTHI), aMUHOKHUCIOTHI,
a30TcoJeprKalllie COEAMHEHHUS HEOEeNKOBOW MpHUpoAbl (MOYEBHMHA, aMMMAK, KpPEaTUHUH,
KpeaTuH, MoueBas KHUCIIOTa), MyKomnosuucaxapujpl. CiaroHa COIEpKUT KapOooruapassl - G-
amMmiIa3zy u O-TJIOKo3uaasy (ManbTady). AMuiaza MakcuManbHa akTuBHA ipu pH = 6,9. OHa
pacuienysieT Kpaxmai JI0 MalbTO3bl U TIIIOK03bl. MalbTa3a pacileruiseT MajbTo3y U caxapo3y
10 MOHOCaxapua0B. MyKormonrcaxapuj JU301UM 00J1aaeT OaKTepuIUAHON aKTUBHOCTBIO U
y4acTBYeT B J€3UH(EKIUH MTOJIOCTH PTa.

KauecTBO M KOJIMYECTBO CEKpETa, BBIIEISIEMOrO CIIOHHBIMM JKEJI€3aMH, 3aBUCUT OT
XapakTepa U cOCTaBa IMUIIM, YEeM MEHbIIE BOJbI COAEPKUTCS B IMUIIE, TEM OOJbIIE CIIOHBI
BBIJIETISIETCS; IPU MOMAJaHUU B POTOBYIO MOJIOCTh OTBEPIa€MbIX BEILIECTB KOJIUYECTBO CIIOHBI
YBEJINYUBACTCSL.

Peryasinusi CJIIOHOOTAeEeHMS OCYIIECTBISIETCS HEPBHO-PEQIIEKTOPHBIM IMyTEM U
HelporymopansHbiM. [Ipy pa3apakeHUu MOJIOCTH pTa PeLeNnTOphl MOCHUIAIOT UMIYJIbCHI 110
BOJIOKHaM TPOMHHUYHOTO, SI3BIKOTJIOTOYHOIO M Onykjarouiero HepBoB. CIIOHa MOXET
OTJENUTHCS U MPU Pa3paXeHUH HOCOBOM MOJOCTH, TaK OHa MHHEPBHUPYETCS TPOMHUYHBIM
HepBoM. Jlariee MMITyJbChI MOCTYMAOT B MPOJOJITOBATHIM MO3T B IIEHTP CIIOHOOTAENEHUS
(Oe3ycnoBHBIH peduiekc), U Janee B Kopy 00JbIINX nonymapuil (ycnoBHbli peduiekc). Kpome
3TOrO CIIOHOOT/ENIEHUE PETYIUPYeTcss CUMINATHUYECKUMH M MapacuMIaTHUYEeCKUMU HEpBaMH,
pUYeM «CUMIaTHYecKash CIIOHA I'ycTas M Bsi3Kas, a «l1apacuMIaTHyecKas - AKHUIKasl.

AKT rioranus. ['70TaHne — CTpPOro KOOPIAWHUPOBAHHBIN JBUTATEIBbHBIA aKT, KOTOPBIN
o0ecreynBaeT COTJacoOBaHHBIE IOCJENOBATENbHbIE COKPAIEHUS] MBI POTOrJIOTOYHON
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00J1acTH, TOPTaHU M MUIIEBOA, OJarogapsi KOTOPHIM IMHUIIEBOW KOMOK ITEPEXOIUT U3 POTOBOM
MOJIOCTH B KEIYIOK. AKT TJOTaHUS JEIUTCA Ha TpU (as3bl: POTOBYIO (MPOHU3BOJBHYIO),
IJIOTOYHYIO (OBICTPYIO HEMTPOU3BOJBHYIO) M MHUIIEBOIHYIO (MEUICHHYIO HETIPOU3BOJIBHYIO).

6.2. O0uIMe 3aKOHOMEPHOCTH NMUIIEBAPEHUS B JKeJayIKe

BHe nuieBapeHust KenyI0K HaXOIUTCS B CHABIIEMCS COCTOSIHMM, a €ro y3Kas MOJOCTh
3aroyiHeHa HEOOJBIIUM KOJMYECTBOM JHKETYJOYHOTO COKa OCHOBHOW, HEUTpanbHOM WM
CIa0OKHUCIION peakuud. B 3aBUCMMOCTH OT XMMHYECKOTO COCTaBa M KOJMYECTBA MPUHATOM
MUIIM OHA MOKET 33JIep>KUBAThCA B skeny ke oT 3 10 10 yacos. JXKenyok XpaHuT, COPTUPYET,
CMEIIMBAET, pa3Mejb4yaeT, PacTBOPSET, NPUBOJUT B IMONYXKHIKOE COCTOSHHUE, COTPEBAcT,
[IEPEBAPUBAET U MPOJIBUTAET MUIIEBOE COAEP)KUMOE B IUCTATIbHOM HaIlpaBJICHUU.

Kenynounslii cok oOpa3yercs B pe3ysbTaTe CEKPETOPHOU AEATEIbHOCTH KEJIE3HCTOTrO
anmapara GyHJaIbHOTO U MUJIOPHYECKOTO OTIEIIOB JKEITY/IKA.

30Ha KapaIMAJBHBIX :Keje3 TMPEACTABIsAET Y3KYIO IIOJIOCY CIU3UCTOM OO0OJIOYKH,
PAacIOJIOKEHHYI0O MEXJy HMIKHHUM KOHLOM IHIIEBOJAa W JHOM Xkenyzaka. KapauanbHbie
JKEJIe3bl BBIACIAIOT BA3KUN MYKOUIHBIM CEKPET, 0OJIeryaronuil nepexo 1 MUIIeBoro KoMKa u3
MUINEBO/IA B JKEIYIOK M 3aIUINAIONINNA CIM3UCTYI0 000JI0UKY OT MOBPEKICHHH.

CekpeTropHble 30HbI HA, TeJa U MaJ0il KPUBM3HBI COCTaBISIOT (YHIANbHBINA OTAET
XKeyJKa, B KOTOpPOM pacronaratorcst pyHnanbpHble xene3sl. OyHIanbHbIe JKeIe3bl colepKaT
KJIETKA TpeX THUMOB: 1) THaBHBbIE, BHIPA0ATHIBAIOIINE KOMIUIEKC MPOTEOIUTHUYECKUX
(depMeHTOB (IENCUHOB); 2) O0OKJIagOuyHble (MapUeTajbHbIE), CEKPETUPYIOIINUE COJISIHYIO
KHUCTIOTY, U 3) 100aBoYHBbIC (MYKOMAHbBIE) KIETKU, MPOAYLHUPYIOIINE MYKOUIHBIN CEKpeT U
OuKapOOHATHI.

30Ha MHTepMeIMAPHBIX Kejle3 3aHUMAeT Y3KYIO MOJIOCY CIM3UCTOW OOOJIOUKH MEXKIY
TEJIOM M aHTPAJIbHBIM OTHAEJIOM Xenynaka. MHTepMmenuapHble eje3bl COCTOST U3 TeX XKe
KJIETOK, YTO M (yHAambHBIE Kene3bl. OnHako, B HUX MPeodaanaloT 100aBOYHBIE KIETKH U
YMEHbIIIAETCS KOJIMYECTBO MENCHHOBBIX KJIETOK.

AHTpajbHas (MUiIopuyecKasi) 30HA >KelyJKa 3aHMMaeT o0yacTh NMpUBpaTHHKA. B ee
CJIM3UCTONH 000JIOYKE pPACHOJIOKEHBI MUIOPUYECKHE JKeNe3bl, KOTOpble BbIpaOaThIBAIOT
BSI3KM MYKOUJHBIN cekpeT Imenounor peakuuu (pH = 7,8...8,4), obOnamaromuii cimabo
BBIPAXECHHON ITPOTEOJUTHYECKON aKTUBHOCTBIO.

CocTtas U cBONiCTBa KeJyI0YHOI0 cOKa. UNCTHIN jKeTyTOUHBIM COK IPEICTaBIsIeT COO0M
OECLIBETHYIO MPO3PauHyI0 >KUIKOCTh ¢ yaenbHbIM BecoM 1,002...1,007. OH umeer pe3ko
kucnyto peakiuto (pH = 1,5...2.1). On cocrout u3 Boasl (99...99,5 %) M IUIOTHBIX BEIIECTB
(1...0,5 %). IlnoTHBI OCTATOK TMpPEACTaBIEH OPraHUYECKHUMH M HEOPraHWYEeCKUMHU
BEIIECTBAMH.

OCHOBHBIM HEOPraHWYECKUM KOMIIOHEHTOM JKEIIyJOYHOTO COKa SIBJISETCS COJIsTHas
KHCJIOTa B CBOOOJTHOM U CBSI3aHHOM C IIPOTEMHAMH cOCTOSHUU. Kpome 3Toro B JKelnyJ0uYHOM
COKE MPUCYTCTBYIOT XJIOpUAbI, pocdatsl, cynbdarsl, rTuApoKapOOHATH, MATHUN U KaTbIIHA.

Oprann4yeckMMH KOMIIOHEHTaAMH JKEJIYJAOYHOI'O COKa SIBIISIFOTCSI MYKOUZBI, O€IKH U
a30Tco/iepKalllie BellecTBa HEOENIKOBOM MNpHUpojbl (MOYEBMHA, KpEaTHHWH, MO4YeBas
KHCJIOTA).

@epMeHThI  KeJTyI04HOro coka. DepMeHTaTHBHAs CHUCTEMA IKEIyJOYHOIO COKa
oOpa3oBaHa mpoTeazaMu U junasmu. Ilencunozenst aKTUBUPYIOTCS MOJ BIUSHUEM COJISTHOMN
KHCJIOTBI, KOTOpasi MpeBpallaeT UX B NENcUHbl. llencuHsl — mepBble NPOTEONIUTUYECKUE
dbepMeHThl nuuieBapuTenbHol TpyOku. [103TOMy OCHOBHBIM (hepMEHTATUBHBIM MPOIIECCOM B
KeNyaKe SBISeTCS HadalbHBIA TMIPOJIN3 OENKOB JI0 CTAAMU MOJUNENTHUIOB (AIbOYMO30B M
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NENTOHOB). Pennun — cbluyXHbIH (QepMEHT — AEeHCTBYeT Ha O€NKH MOJIOKA U NPUBOJIUT K
CTBOPQKUBAHHIO Ka3eHHA.

Jluna3za xenyl04HOr0 COKa OKa3bIBaeT Ciadbli ruaponusyromuil 3pQexkT Ha xupbl. B
OCHOBHOM ¢¢€ I[CﬁCTBHG MMPOABJIACTCA TOJIBKO Ha JIMIIMAAaX MOJIOKA.

CoasiHasi KHCJI0TA JKEITyI04HOr0 coKa o0paszyeTcst 00KIafouHbIMK KieTkamu. CossiHas
KHCJIOTa aKTHBHPYET NETICHHOTEHBI W CO3MAeT B XKENyIKe KHchyto cpeay. OHa BBI3bIBAET
JeHaTypauuio Oenka M ero HaOyxaHue, oOecrneunBaeT aHTHOAKTepHalbHOE JeficTBHE
JKEJIYJJOYHOT'0 COKa, YYaCTBYET B PErYJSIUU CEKPETOPHOU AEATEIbHOCTH MUILEBAPUTEIbHBIX
Kene3, ONpeAessieT MPOJOJDKUTENbHOCTh M HHTEHCHBHOCTh MOTOPHO-3BaKyaTOPHOM
NeSITeIbHOCTH KeTy/IKa.

MyuuH — Xelnyao4Has ClIM3b - IPEACTaBIseT COOON CI0XKHYIO IMHAMHUYECKYIO CUCTEMY
KOJJIOWZHBIX PACTBOPOB BBICOKOMOJIEKYJISIDHBIX —OuomonumepoB. JKemymounas —ciu3b
CYLIECTBYET B JIBYX BHJaX: HEpPACTBOPHMas M pacTBOpeHHasl. MyIIMH BBIINOJIHAET 3aLUTHYIO
(YHKLNIO ¥ KPOBETBOPHYIO. 3aujummnan yHKyua 3aKio4aeTcsi B 00pa3oBaHUH CIU3UCTOTO
Oapbepa, KOTOPBIH IOKPHIBAET BHYTPEHHIOIO ITOBEPXHOCTh JKEIyJKa M NPedOTBpaLIaeT
caMmonepeBapuBaHUE CIM3UCTON 0OOIOUKH.

Perynasiuusi  KeaynouHoil cexpeuuu. OTaesieHHEe KHCIOTO KEIyJOYHOIO COKa
HauMHaercs yepe3 S5...10 MMHYT OT MOMEHTa IpHeMa MHILU, HNPOJODKAETCS B TEUEHUE
HECKOJIbKUX YacOB I10CJIE MPEKPALEHNs aKTa €/bl U 3aBUCUT OT BU/1a U KOJIMYECTBA IPUHATON
IIHUIITH. Bre MUIICBAPCHUA  KCJIC3bl JKCIYyJAKa BbIACIAIOT HEOONBIIOE  KOJHYECTBO
KEIyJOYHOI'O0 COKAa IPEUMYLIECTBEHHO IIEJOYHOW WM HeWTpanbHOM peakuuu. B
KEITyJOYHON CEKPELHH BBIIEISIOT JIBE MTOCIIEI0BATEIbHBIE CTAIUH: CIIOKHOPE(PIECKTOPHYIO U
HEpBHO-TyMopasibHyto.  IlepBasg cTanuss HUMeeT CIOXHYIO MPUPOAY, OOYCIOBIEHHYIO
0€3yCIIOBHO-PE(DICKTOPHBIM U YCIOBHO-PE(IECKTOPHBIM  MEXaHU3MOM  CTUMYJISIIAN
HKENE3UCTBIX KIJIETOK JKely/AKa MOJ BIMSHUEM pasIpakeHHus NepudepruuecKux perenTtopos
(BKYCOBI)IX, TaKTUJIIbHBIX U TCMHepaTypHLIXBTOpaﬂ CTagusd CCKpCUHUN — HCPBHO-T'YMOpPAJIbHAA
— MMeEET XKeIYJOYHYI0 M KHUIIEYHYI Npuponay. B xemynke moj ACMCTBHEM alETHIIXOJIMHA
BBICBOOOXKJIa€TCA TaCTPUH, KOTOPBIM Yepe3 KpOBb JAEHCTBYET Ha OOKJIaJ0uYHbIe KIETKH,
BbI3bIBAsI AKTHUBAIMIO CEKPELMU COJSHOM KHUCIOTHL. ['MCTaMHH, KOTOPBIA MPOAYLHPYETCS B
(GyHAATBHOM OTJIEJIE CaMOro KeTyJKa, HEOCPEACTBEHHO CTUMYJIHPYET CEKPELHI0 COISTHON
KHCJIIOTHI. HOCTYHHGHI/IG MUK B IBCHAAUATUIICPCTHYIO KHIIKY OKAa3bIBACT CTUMYJIHUPYIOIICC
BIIMSIHHAE Ha KeTyJOYHYIO CEKPELUI0

MoTopHasi aKTHMBHOCTH KeJqyAka. MoropHas QYHKIUS d>KeTyJKka oOecIedrBaeTcs
IPO/IOJIBHOM M KOJIBIIEBOM MYCKYJaTypoil cTeHOK. E€ posb 3akiodyaercsi B epeMeIBaHuu
COACPIKUMOTIO0 KEJIyAKa U MEPCABUKCHNUUN NTHUIIU M3 KCITY/IKa B IBCHAAUATUIICPCTHYIO KHIIKY.
[TocTymieHne mUIIEBOTO KOMKa B TIIOJIOCTh JKENIYJIKa BBI3BIBACT IEPUCTATBTUYECKHE
JIBIDKCHUSI KEITyJKa C 4acToTod 3...4 B MHUHYTY B HallpaBJICHUU MHJIOPHYECKOTO OT/ENA.
[lepexox mHMIM W3 TOJOCTH OKETyAKa B TOJOCTh JBEHAIUATUIIEPCTHOW  KHILIKU
OCYIIECTBIISICTCA OTACIBbHBIMUA IMOPHUAMU. IIpepbIBUCTBIN XapaKTep 3BaKyallMy IUIIEBOTO
KOMKa M3 XKeJyJKa CBS3aH C Pa3IMUUsiIMHU PEaKIUU CPEe/bl B KeNyJIKe U JBEHAaTUIIEPCTHON
KUIIKEMOTOpHAsi aKTUBHOCTb JKEIYyAKa PErylupyercss ONyXKIalolUM U CHMIIATUYECKUM
HepBaMU: OTyXJalOIIMUK HEPB aKTUBU3UPYET €€, a CUMIIATHYECKUI YpEeBHOW HEPB MOJABIISET.

FYMOPZU'II)HBIMI/I B036y21I/ITeJ'I$IMI/I MYCKYJIATyphl KEIyAKa SABIAIOTCA TaCTpUH, TMCTaMUH,
MOTWJIMH, NPOCTOTIaHAUHBL. TOpMO3HOH >(QEKT OKa3bIBAIOT aaPEHAINH, CEKPEeTHH U
Oyip00oracTpoH.
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6.3. [InmeBapeHue B KUIIEYHUKE

IInmeBapeHne B TOHKOM KHMIIeYHUKe. B KuieyHoM oTene NuieBapuTesIbHOW TpyOKH
3aBEPIIACTCS  IMPOLECC TUAPOIUTUYECKOIO  pACIIECIUICHUsS [MINEBBIX IPOLYKTOB U
OCYILIECTBIISICTCSI BCAChIBAHUE KOHEUYHBIX IPOAYKTOB TMAPOJIU3a U (OPMHUPOBAHUE KAJOBBIX
Macc. KuleyHnk uMmeer Ba OTAea: TOHKUU U TOJICTHIM KHUIIEYHUK. B TOHKOM KHILIEYHUKE
BBIICTIAIOT ABEHAALATUIIEPCTHYIO, TOILYIO U IOJB3IOIIHYI0 KAILIKY.

B 1aBeHaAUATHIEPCTHYI0 KHIIKY OTKPBIBAIOTCS IIPOTOKHM IIOJKEIYJOYHOU JKEIIEe3bl,
BBIBOJHON MNPOTOK TIEYEHW M  JKeJIYHOro my3elps. B ciaumsucroit  obosouke
JBCHAIATUIIEPCTHOW KHUIIKH PACIOJIOKEHO OONbIIOE KOJUYECTBO OpYHHEPOBBIX U
JUOEpKIOHOBBIX JKelle3. B KuIleYHOM CcoOKe, KOTOpBbI BBIPAOATHIBAIOT 3THU JKEJIE3bI,
COJCPKHUTCS MPOTEOTUTUICCKUNA, aMUJIONUTHYCCKAN U JTUMONUTHYeCKUui hepmenTtsl. Ho ux
aKTUBHOCTb HEBeNMKaA. boslee akTUBHBIMU SABIAIOTCSA (PEPMEHTHI IOIXKEITYA0UHOM HKeNe3bl.

IomkeaynouHas skejie3a BBIIOJIHSICT B OpraHu3Me (PYHKIUIO BHEIIHEH M BHYTpEHHEH
cekpeuuu. IlumeBaputenbHass (QyHKUUS NODKETYAOUYHOM kene3bl sBiseTcs (yHKIMeH
BHelIHel cekpenuu. Ilo/kenynouHblii COK NpeAcTaBiseT cO0OW OECLBETHYIO >KHUIKOCTh
menoyHoi peakuuu. CokK IpelacTaBisieT co00il OeCHBETHYIO NPO3PauyHy >KUIKOCTb
miesiouHou peakuu (pH = 7,5...8,8). On comepxut 98,7 % BoIbI U CyXOH OCTAaTOK B BHUIE
OpPraHMYECKUX U HEOPraHMUYECKUX BEILECTB. [ maporuTuyeckass akTUBHOCTD IOHKEIYI0YHON
JKeJe3bl OINpEAeNseTCs HAJIUYUEM B HEM TpexX TIpynn (EpMEHTOB: MIPOTEOIUTHUECKUX
(TpUIICUH, XHUMOTPMIICHH), AaMWIOJIMTHYECKUX (aMumias3a, MaibTa3a, TrajlakTo3ujaaza) u
JUTIOJIUTUYECKOTO (JTUTa3a).

Tpuncun BblJENAETCS B HEAKTHUBHOM (opMe B BUJIE TPUIICHMHOIEHa. TpUIICHHOI'€H
AaKTUBUPYETCS M TpEBpallaeTcss B TPUICHH TOJA JACUCTBHEM JApyroro QepmMenra —
SHTEPOKHMHA3bl. TPUICHH THUAPOJIU3YET OENKH, NEeNTOHbl U allbOyMO3bl 10 JMIENTHIOB U
AMUHOKMCIIOT. TpHUIICHMH Takke sBIISIETCS aKTMBATOPOM XUMOTPHUIICHHOT€HA W IIPEBpaIlacT
€ro B XUMOTPUIICUH. XUMOmpuncur 0Ka3blBaCT AHAIOTMYHBIN TPUIICUHY IPOTEOJIUTUYECKUN
s dexr. Tpuncun padotaet npu pH=8,0-9,0.

AMUTIOTUTHYECKHE (PEPMEHTHI MOJHKENTYIOUHOM Kene3bl BbIpadaThIBAIOTCS B aKTUBHOMU
dopme. Amunazer  pacuienysieT yYriIeBOAbl 0 JucaxapuaoB. Mansmaza paciieruisier
JUcaxapul MaibTO3y JO0 IUIIOKO3BI, JIAKMa3a PACIICILIICT MOJIOYHBIA caxap J0
MOHOCAaXapuI0B.

JIunonumuueckuii pepmenm aKTUBU3UPYETCS COJSIMH SKETYHBIX KHCIOT. Jlumasa
pacIeruIsieT HEUTPAIBHBIA KUP HA MOJIEKYJIBI [TIMLIEPUHA U )KUPHON KUCIIOTHI.

HepBHas perynsnus cekpeuuu MoKeNTyA0YHON Kelle3bl OCYIIECTBISETCS Oy AarouM
HEPBOM, KOTODPBII CTUMYJIHpYET 0OOraiieHne coka MOPKETyI04YHOM XkKene3bl (hepMEeHTaMH.
I'ymMopasibHast perynsauus OCYLIECTBISETCS TOPMOHOM CEKPETHHOM, KOTOPBIM 4epe3 KpOBb
CTUMYJIUPYET CEKPELUIO JKETIE3bI.

Kenup oOpasyercs B KJIETKax MEYEHH — remnaronurax. JlampHelnee co3peBaHue KeIuu
IIPOUCXOIUT B JKEITYHBIX MPOTOKAX. JKeIub NEYeHOUHas: OTIINYAETCS OT XKEJIYU, HaXOAsIIEencs
B JKeT4HOM Iy3blpe. [lepBas Gosnee xuakas, Tak B HEM COAEPKUTCS OOJIBIIE BOJIBI U MEHbIIIE
ANEKTPOIUTOB. CrenupUUecKuM KOMIIOHEHTOM JKETYM SBJSIFOTCS JKEMTYHbIE KHCIIOTHI,
KOTOpBIE 00pa3yloTcsi B pe3ylbTare pacnajga xosnecrepuHa. Kpome 3Toro B cocTaB »Kemdu
BXOJUT OMJIMPYOMH, KOTOPHII BO3HHKAET U3 KPOBU IPU pa3pylIeHUH SpUTPouUTOB. XKerub
o0OecrieunBaeT CMEHY S>KETyJOYHOTO MHUIIEBAPEHUs] Ha KHUIIEYHOE, WHAKTHBUPYS IMEICHUH,
HEUTpanu3ys CONSHYIO KHCIIOTY, YCHIINBAask aKTUBHOCTH (PEPMEHTOB MOIXKETyTIOUHOH JKeJIe3Hl,
aKTUBUpYA numnasy. JKemdb obserdaer pacuienjeHne KUpoB MyTeM dMYJIbIUPOBAHUS KUPOB.
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OnHa ycKopsieT BcachblBaHUE MPOAYKTOB TUIPOJIH3A KUPOB, U KUPOPACTBOPUMBIX BUTAMUHOB
D, E, K.

KenueobpazoBanue cTuMynupyercss akToM mpuemMa nuiu. CTUMysSus Oay»XAarolero
HEepBa COMPOBOXKIACTCS YCUIICHHEM Ipoliecca 00pa3oBaHus xemuu. [ 'yMopanbHas perysius
KemueoOpa3oBaHMsl OCYIIECTBIsieTCsl cekpeTHHoM. [Ipoliecc mocTyruieHHs — Kelmdd B
JMBEHAAMATUIICPCTHYIO KHIIKY PEryJINpyeTcss HEPBHO-PE(ICKTOPHBIM U TYMOPATbHBIM
MeXaHU3MaMH.

JanbHetlimas 00pad0TKa MUIIEBON KAaIIWIBl B TOHKOM KUIICYHUKE TMTPOUCXOANT B TOLIEH
U TOAB3AOIIHOI KHMIIKe [0/ BIUSHUEM KHUIIEYHOro coka. KwulneuHelii cok umeer
cnabomenoynyio peakuuto (pH = 7-8), cocroutr uz 98 % Boasl u 2 % cyxoro ocrarka u
COJICP’KUT TPpU Tpynnbl GEepMEHTHBIX cucTeM. IIpomeonumuyeckue ghepmenmspl Takue xe,
KaKk B COKE ITOJDKEITyJOYHOW >KeJe3bl, HO K HHUM J00aBIseTCS HEKOTOpPbIE MENTHA3bl,
paclICIUISIIONINE MEJIKOMOJIEKYJIApHbIe O€NKH 10 aMHHOKHUCIOT. AMuUHOAumMu4ecKue
¢epmenmpl KUIIEYHOTO COKA TPEICTABIICHBI [-TalTaKTO3UAAa30M, pas3iararouieidl MOJOYHBIN
caxap, G-rmoko3ugazoii U P-bpykrodypaHo3ugazoi,  paszjararomieii  caxaposy.
Jlunonumuueckuii gpepmenm B KUILIEYHOM COKE MaJIO aKTUBEH.

OcHoBHBIM BO30OYXHaromMM (aKTOpOM B PEryisilud 0Opa3oBaHUs U  BbIACICHUS
KHIIIEYHOTO COKa SIBJSICTCS caMa IUIIEBasl KaIlWIa ¢ €€ MEXaHWYCCKUMHU M XUMHUYCCKUMHU
cBoiicTBamu. Perynsius oCymiecTBIsSeTCsS Kak HEPBHO-PE(IECKTOPHBIM, TaK U TYMOPAJIbHBIM
nyreM. HepBHo-pediekTopHas peryiasuus OCYIIECTBISETCS MNepuepruueckoil HEpBHOMN
CUCTEMOMH, a TyMOpalibHasl — TACTPUHOM (AKTUBAIIMS) U CEKPETUHOM (TOPMO3HOE JICHCTBUE).

IIpucreHoyHoe numeBapeHHe O0ECIEUMBAET NPOMEXKYTOUHYIO U 3aKIIOYUTEIIbHYIO
CTaJMI0 TUAPONIM3a, a TaKKe Mepexo] OT COOCTBEHHO MHUIIEBApEHUs K BCACBIBAHUIO U
MO3TOMY IPOUCXOIUT B OCHOBHOM B TOHKOM KHIIeUHWKE. [IpUCTCHOYHOE MUIICBapeHUE
obOecrnieunBaeTcs EpPMEHTHBIMH cHCTeMaMH, (PMKCUPOBAaHHBIMU HAa MEMOpaHe, U MPOUCXOTUT
Ha IpaHULE BHE- M BHYTPUKIETOYHOW cpeabl. Takum oOpa3oM, KieTouyHas MemOpaHa
BBICTYIIaeT HE TOJBKO KaK CTPYKTYpa, MpeJHa3HauCHHAs JJIs TPAHCIIOPTA BEIIECTB, HO U KaK
cnenuduyeckas MOBEPXHOCTh  JUISl  THIPOJUTHYECKUX  MPOLECCOB  IUIIEBAPEHUS.
[IpricTeHOUHOE NHIIEBApEHUE HUTpaeT OONBIIYI0 POJb HA CTaJWUd PAHHETO OHTOTEHE3a B
nepuoa MOJOYHOTO THuTaHus. OCHOBHOW THIAPOJN3 B O3TOT TMEPUOJ OCYIIECTBISETCS
Onarosapsi IPUCTEHOYHOMY IMUIIEBapeHnI0. [IpucTeHouHOe nuIeBapeHre UAeT B TPU dTara:
1) yacTUYHBIA TUAPONHU3 B CJIO€ CIM3UCTBIX HAIOXKEHUW C TMEpPBUYHBIM 00pa3oOBaHUEM
JMMEPOB; 2) THAPOJHN3 B TIUKOKAIUKCE, COCTOSIIEM W3 MYKOIOJIMCAXapHUIHBIX HHUTEH C
KOHEYHBIM 00pa30oBaHUEM JAUMEPOB; 3) TNIMKOJIN3 HA alMKAJIbHBIX MEMOpaHaX YHTEPOLIUTOB C
00pa3oBaHNEM MOHOMEPOB.

MoTopHasi aKTMBHOCTb TOHKOr0 KHMIIEYHHKA O0ECreunBaeTcs KOOPAMHHPOBAHHOU
JeSITETbHOCTHIO TIPOJIOJIBHBIX M KOJIBLIEBBIX BOJIOKOH MBIIIEYHON CTeHKH. Pasnmnyaror nBa
THIA JBYKCHUN KUIIEYHHKA! NepUCTaTbTHUECKUE u MasiTHUKOOOpa3HbIE.
Ilepucmanomuueckue oguscenus GOpMUPYIOTCS B pe3yIbTaTe PUTMHUUECKUX COKPAILLEHUH U
paccnabieHuid TPOAOIBHOW MYCKYyJIaTyphl CTEHKM KHIIEYHHKA, YTO TPUBOJUT K
NEPUOINIECKOMY YKOPOYCHHUIO W YJIMHEHHWIO OTNENBHBIX €ro CerMeHToB. Hapsmy ¢ »tum
MPOUCXOAT COKpPAIIEHUS KOJBIEBBIX MBI ONPEACTHHBIX YYaCTKOB KHIIEYHHKA, YTO
MPUBOJUT K BO3HUKHOBEHUIO KOJIBIIEBBIX TIEPEXBATOB. [lepUCTAIIBTHYCCKUE JBUKCHHS
BBITIOJHSIOT JBOWHYIO (QYHKIMIO: Ojarogapss UM IMPOUCXOIUT IMEpPEMENIMBAHUE XHMYCa H
MUIICBAPUTEBHBIX COKOB; IMEPUCTATHTUYCCKUE BOJHBI TOIICH W TIOJIB3JIOIIHON KHIIKH,
pacIpoCTpaHssCh B CTOPOHY TOJCTOM KHIIKH, CIIOCOOCTBYIOT NMPOJBUKEHUIO COIEPKUMOTO
KHIIIEYHUKA B KayJJAJIbHOM HalpaBJICHUH.
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MasTHUKOOOpa3Hble [BIKEHUS OO0ECIEYUBAIOTCA MOMEPEMEHHBIM PUTMUYECKUM
COKpAIICHUEM MPOJOJIbHBIX M KOJBILEBBIX BOJOKOH MYCKYJaTypbl CTEHKH KHIICUHHUKA.
MasTHUKOOOpa3HbIe JBUKEHUS POUCXOAAT OECIOPSAA0YHO B PA3HBIX CEIMEHTAaX KHUILICYHHUKA
U BBIMONHSIOT (YHKIHMIO MepeMemuBanus. KpoMe 3TUX TUIIOB JIBMKEHUS K JBUTATEIHHON
AKTUBHOCTH OTHOCHUTCSI TIOCTOSIHHOE€ TOHHYECKOE COKpAIlleHuE MYCKYJIATypbl KUIICYHUKA U
aBTOMAaTUs KHUIIEYHOM CTeHKU. JIBuUraTelnbHass AaKTUBHOCTh TOHKOTO  KHIIIEYHUKA
peryinupyercsi HepBHO-PEPIIEKTOPHBIM (UPEBHBIM U OJIYKJAIOLIUM HEPBAMU) U TYMOPAJIbHBIM
nyTeM (CEpOTOHMHOM, XOJIMHOM U SHTEPOKPUHUHOM ).

6.4. HumeBapeHne B TOJCTOM KHIICYHHUKE

M3 TOHKOro KMIIEYHHKA Yepe3 WIICOIECKaTbHBIH CHUHKTED XMMYC TOMAAaeT B CIEMYIO
KUIIKY, Jajee B OOOJOYHYIO, CUI'MOBHUJHYIO, HIpPAMYIO, U IIOJABEPraercs ACHCTBUIO
MHUKPO(IOPBl TOJICTOTO KHUIIEYHHMKA. 37eCh B MpPOIEcCce JBWKCHHS MNPOUCXOIAT JBa
OCHOBHBIX BHJA paclIeIUIeHUs: OpOoXXeHHWe pacTUTEIbHON KJIeTYaTKU U THHUEHHE
pactuTesnbHOro Oenka. B pesynpTare 3TUX JBYX IPOLIECCOB 3aBEPUIAETCS IPOLECC
paclieIUIEHUs] [UILEBBIX IPOAYKTOB, IPOUCXOJUT AKTUBHOE BCAChIBAHME BOIBI U
¢dopMupoBaHUEe KaloBbIX Macc. KpoMe 3TOro B TOJICTOM KHUIIEYHUKE UMEETCS HEOONbIIOE
KOJIM4ecTBO (epMEeHTOB (HyKJea3a, aMuiasza, [eNTHaa3a, JMIna3a W KaTelCUHbI).
[TumeBapuTenbHBIA TPAKT MOHOTACTPUYHBIX KMBOTHBIX UMEET MHUKPO(IOpY B OCHOBHOM B
TOJICTOM KHLIEYHUKE M COBCEM HEMHOIO B HI)KHHUX OTZE€]aX TOHKOTO. TOJCTBIN KMIIEYHHK
OCYILIECTBIISICT CIEAYIOLUIUE BUJIbI ABMXKEHUN: MasTHUKOOOpA3HbIE, aHTUIIEPUCTAITUYECKUE
U TPOIYJIbCUBHBIE. Bce BBl IBM)KEHUI TOJICTOrO KUIIEYHUKA 00€CIIeYnBalOTCs aBTOMAaTHEN
[JIJKOMBIIIEYHbIX KJIETOK. Perynsmus ocymecTBisercs OMyKIalolUMU U Ta30BBIMHU
HEpBaMH, a TAaK)K€ CEPOTOHMHOM (AaKTHUBAaIMs), aApEHATUHOM, IJIOKarOHOM U CEKPETHHOM
(TOpMO3HOE JIeliCTBUE).

AKT nedexanu  OCYHIECTBISIETCS KOOPAMHUPOBAHHBIM — COKpAIIEHHWEM OJHHX U
pacciabieHueM ApPYruxX TPYMI MBI CTEHKH HPSAMOM KHUIIKHM, BHYTPEHHET U Hapy>KHOTO
cUHKTEpa, a TaKKe MPU yYaCTHH PAJla CErMEHTHBIX MBI IPOMEKHOCTH M MYCKYJIATypbl
OprolrHoro mpecca. AKT Jie(eKaliy BbI3bIBACTCS MEXAHWYECKUM pa3fpakeHUEM KaJOBBIMHU
MaccaMM HI)KHHMX OTJEJIOB TOJCTOM KHMIIKHU. lleHTpaiibHble HEpBHBIE CTPYKTYpHI,
NPUHUMAIOIME YJacTHe B PEryJISALMM aKTa JedeKalni, JOKaIM30BaHbl B MOSCHUYHON YacTh
CUHHOTro Mo3ra. IHHepBalus OCyIEecTBISIETCS Ta30BbIM HEPBOM.

BcacpiBanMe NpOAYKTOB ruApo/n3a. BecacsiBaHne — 3TO mpoliece nepeHoca BEMECTB U3
IIPOCBETA MUILEBAPUTENBLHOTO TPAKTa B KPOBb U JTUMQY.

B pomoeoii nonocmu BcacblBaHUE BBIPA)KEHO HE3HAYUTEIBLHO BBUAY KPAaTKOBPEMEHHOCTH
npeObiBaHusl B HeW mnuiu. B orcenyoke BcachlBalOTCS BOJA, pacTBOPUMBbIE B HEH
MUHEPAIIBHBIE COJIM, AJIKOTOJIb, [JII0K03a. B monKkom Kuwieunuke oCymeCTBIISIETCS OCHOBHOE
BCAaChIBaHHE IMPOJYKTOB THUIPOJIN3a, BOJIbI, MUHEPAJIbHBIX BEIIECTB, BUTAMUHOB. CKOpPOCTbH
BCachlBaHMs ~ oOecreunBaeTcsi  OOJNBIIOW  BCACHIBAIOLICH  MOBEPXHOCTBIO,  KOTOpas
dopMupyeTcss 3a CYET KPYroBBIX CKJIAJO0K, BOPCMHOK M MHUKPOBOPCHHOK. BcachiBaHue
NUTATENbHBIX BEIIECTB OCYIIECTBIISIETCS TJIaBHBIM 00pa3oM B BEpPXHEHM YacTH KHUIIEYHBIX
BOPCHHOK. BcachiBaHMe ycKopsieTCsl 3a CUET pUTMUYECKUX COKpAIIEHUN BOPCUHOK.

[TpoaykThl rHIpoNK3a OEIKOB BCAChIBAIOTCS B KPOBB B pe3ynbraTe 1updy3uu, BTOPHUHO-
AaKTHBHOI'O HATPUH3aBHUCUMOI'O TPAHCIIOPTA, MMHOIIUTO3a U YHIOLUTO3A.

[TpoayKThl THAPOIN3A KUPOB BCACBIBAIOTCS B KPOBb U NUMQYy. [uiiepuH BcacklBaeTcs B
KpOBb, a XKUPHbIE KUCIOTHI B TuM@y. Jlonst BcackiBanus B mum¢y HamHoro Oosnbiie. [Ipexne
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YeM IONacTb B KPOBb TIJIMLEPUH, XOJECTEPUH, TPUINIMLEPUIb MOKPHIBAIOTCS OEIKOBOH
000JI0YKOH U TOJIBKO B TAKOH (JOPME OHU MOTYT IONACTh B KPOBb.

BcacbiBaHue yrieBofoB NPOMCXOAUT B KpOBb myTeM Au(dy3um U ¢ MOMOLIbIO
HaTPUN3aBUCUMOI0 MEXaHU3MA.

Bona BcachlBaeTCsl COIJIaCHO TMIPOCTaTUYECKOMY M OCMOTHYECKOMY TPaJUEHTy B
OCHOBHOM B TOJICTOM M TOHKOM KHWIICYHHKE, W HeOOJbIas 4YacTh B JKelynke. Bce
MHUHEpaJIbHbIE COJIM BCACHIBAIOTCS B OCHOBHOM B KHILIEYHUKE C IOMOIIBIO IEPBUYHO-
AKTUBHOTO TPaHCIOPTA WK IyTeM auddy3un.

Bomnpocs! 1151 caMOKOHTPOJISt

1) OcoOGeHHOCTH POTOBOTO MUIICBAPCHUS

2) IlumeBapeHue B OTHOKAMEPHOM KETYyIKe

3) IIpouecc ruapoarsa NUIy B TOHKOM KUIIIEYHUKE

4) TlumeBapeHue B TOJICTOM OT/EJE KUIICYHUKA

5) Poxp xeuu B NUIEBAPEHUN.

6) MoTOopHas aKTUBHOCTH MHILEBAPUTEIEHOTO TPAKTA.

7) BcacbiBaHHE B pa3IMUHBIX OT/EIAX MUINEBAPUTEIBHOTO TPAKTA.
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Jlexuus 7
OCOBEHHOCTHU MUIIEBAPEHUSA Y ) KBAUHBIX )KUBOTHBIX U [ITULIbI
7.1. Oco0eHHOCTH NHUIIEBAPEHNSI B JKeJIy/IKe Y ;KBAYHBIX )KMBOTHBIX

OcoOeHHOCTH THUIIEBApEHUsI B IKEIyJKE Y JKBAaUHbIX JKUBOTHBIX CBSI3aHBI C
OCOOCHHOCTSIMU CTPYKTYphl IHIIEBAPUTEIBHOTO TPaKTa, B YAaCTHOCTHU, KEIyJKa Yy HHUX,
COCTOSIIIETO U3 TpeX 0e3 KeNe3UCThIX KaMmep — MPEeIKEeNTyAKOB (pyOua, CeTKH, KHIXKKH) U
KENe3ucTol — cbiuyra. Ilpemxenyaku IKBauHbIX 3aceleHbl MUKPOOPraHU3MAMHU —
CUMOMOHTaMU: OaKTepUAMHU, HH(PY30pUSIMHU, TPUOKAMU, C YIaCTHEM KOTOPBIX UIYT MPOLIECCHI
HE TOJIbKO THAPOJIM3a OPraHMYECKUX BEIIECTB KOpMa, HO MpeoOpa3oBaHUs UX B CIIOKHBIC
OpraHUYECKHUE COEAMHEHHUS, BXOMSIIME B CTPYKTYpPY KIETOK MHUKpoopranusmoB. Kopwm,
NOMABIIMKA B MNPEIKEIYAKH, IOJBEPracTcsi MEXaHUYECKOMY, XMMHUYECKOMY U
OHOJIOTUYECKOMY BO3/ICHCTBUIO.

OcHOBHBIE NPOLIECCHI, TPOUCXOAIINE B MPEIKENYAKaX, U MPEXIe BCero B pyoOue, npu
Y4aCTUU MHUKPOOPTaHU3MOB-CUMOUOHTOB (COXUTEINEH ), CIeIYIOIIHE:

1. T'maponus u aHuManu3alus yrieBojioB;
lMunponus u annmanuzanus Oenka;
buocuHTE3 BUTAMHHOB,;
buocunTes xupos;

. ObpazoBaHue razos.

I'ugponus wu aHuMaaM3anus  yrjeBoaoB. PacmiemnieHuio B OpepKenyaKax
MOJIBEpPraloTCsl KieTyaTrka, Kpaxmai, caxapa. KieruaTtka — TpynHO mepeBapUMbIH yIJIeBO/,
JUISL pacIllelUICHHs] KOTOPOTO OPraHu3M >KMBOTHOTO (epMEeHTOB He BbIpabaThiBaeT. OHa
pacuierisieTcs oI BiustHueM (epMEHTOB OaKTepuil MenTrona3sl U nemtodnassl. Lemmonasa
pacmerisier UeiUmonesy  (KIeTdaTKy) 10 UeJIOOMO3bI, a [euio0uasa pacuieriseT
ne/o0ruo3y 10 TIIIOKO3bL. [ JI0KO3a Hy)KHA MHKPOOpraHM3MaM Kak JIeTKOJOCTYITHBIN
MCTOYHUK SHEPTHH, UCIIOJIb3Ysl KOTOPBIA OHU BBIIEISAIOT B KauecTBE MpoAyKkToB oOMeHa JIKK
— JIETy4u€ XUPHBIE KHUCJIOTHI: YKCYCHYIO, MAacjsHyI0, IPOMNHOHOBYIO. B mpemxemynakax
’KBa4YHBIX (B OCHOBHOM B pyOIie) IepeBapuBacTCcsi OCHOBHAs Macca kierdatku (6osee 50 %).

I'mapoaun3 m anumMaam3anusi 0ejika KOPMOB BECbMa MHTEHCHMBHO OCYLIECTBISIETCS B
pybue. HavanpHbpiM 3TamoMm mpeoOpa3oBaHusi Oejlka KopMa B pyOIle CBS3aHO C €ro
pacuieruieHueM ¢gepMeHTaMu OakTepuil U MH(Y30puld 10 MOTUNENTHIOB U aMHHOKHUCIIOT,
KOTOpBIE UCIIONB3YIOTCS YKa3aHHBIMH MUKpPOOpPIaHW3MaMH JJisi CHHTEe3a Oelika CBOEro Teja.
benok xe Oakrepuil 1 MHPY30puil MO OUOJOTMYECKON TMOJHOILEHHOCTH NPHUOIIKAETCS K
KUBOTHOMY O€JKy (0TCI0/Ia «aHUMaJIU3alus»): epeBapuMocThb ero coctasisier 74,0...87,0
%, a Ouojorudeckas nojHoueHHocTs — 82,0...85,0 %.

AMUHOKHUCIOTHI, HEUCIIOJIb30BaHHbIE MUKPOOPIaHU3MaMHU, TUAPOJIM3YIOTCS 0 aMMHaKa U
0€3a30TUCTBIX COCOUHEHHH. AMMHAK HJIET Ha CHHTE3 AaMHHOKHUCIOT, U YacTHYHO
BCAChIBAIOTCSl B KPOBb U IOCTYIAET B MEYEHb, a 0€3a30THUCTAsl YaCTh MOJIEKYJI aMUHOKHUCIIOT
HCIIOJIB3YETCs] KaK HICTOYHUK SHEPIHH.

OnHUM U3 YHUKAJIbHBIX CBOMCTB IpeoOpa3oBaHUsl a30THUCTHIX BEIIECTB B MpeEKenyIKax
KBAUHBIX SIBJISETCS CIIOCOOHOCTh MUKPOOPTaHM3MOB MCIOJIb30BATh Il CUHTE3a Oelka a3oT
HEOEKOBBIX a30THCTHIX COCIWHECHHWI: MOYEBHHBI, aMMOHUWHBIX cojied u 1p. Ha sTom
CBOICTBE OCHOBAaHO TPUMEHEHHE M KOPMJIECHUH KBAYHBIX HEOETKOBBIX a30THUCTBIX
CHHTETUYECKHUX COCTMHEHUU, KOTOPHIMH MOXHO 3aMEHHTH 10 a30Ty 25...30 % moTpeOHOCTH
B IIPOTEUHE.

arwnN

41



buocuHTe3 BHTAMMHOB — OJUMH U3 OYEHb BAKHBIX AaCIEKTOB JEATEIbHOCTU
MUKPOOPTaHU3MOB-CUMOMOHTOB ~ MPE/DKETYAKOB JKBauHBIX. B pydme y HHUX HOET
WHTCHCUBHBIA CHHTE3 BUTaMUHOB rpynnsl B u Butammuna K. Ilostomy mpu HOpManbHOM
TEYCHHUH TPOIECCOB IMUIICBAPEHUs B pyOlle U IPYrUX MPEIKENyIKaX >KBauHbIC KUBOTHBIE
obecreunBarOT CBOM MOTpeOHOCTH B BuTamMuHax rpynmsl B (B, B2, Bs, PP u 1p.) u Butamune
K. CriocoOHOCTh K OMOCHHTE3Y y HUX IMPOSIBIISICTCS B TOJHOW MEpe ¢ MOMEHTA 3aBEPIICHHUS
CTAaHOBJICHUS! (YHKIHMH TMPEDKEIYAKOB: Yy TEIAT ¢ 6...8, y saraiaT — ¢ 3,5...4-MecsauyHoro
BO3pacra.

BbuocunTe3 xupos. XKXupbl, nocrynamiye ¢ KopMamMi, B IpekKelyaKax MoABeprarTcs
CJIO’KHBIM MPEBPALIEHUSAM: OHU MOJIBEPratoTCs THAPOJIU3Y A0 TJIMIEPUHA U KUPHBIX KHUCIIOT,
TUAPOreHu3alnu (HaChIIICHUIO BOJOPOAOM), (hepMEHTAllMU MPOAYKTOB rujipoiusa. Bor stu
MPOLIECCHl B3aMMOCBSI3aHbl M HAYMHAIOTCS C PACIICIUICHUS XUPOB Ha TIIMLEPUH U KUPHBIC
KHUCJIOTHI JIMMOJUTHYECKUMH (pepMEHTaMH MUKPOOPTaHHU3MOB.

Oo0pa3oBanue ra3oB. B pyOie B nporecce OpoxxeHusi 00pazyeTcsi 00JIbIII0e KOTUIECTBO
ra3zoB: CO,, aMMuaka, a3ora, Bogopozaa, merana (y kopossl 1o 1000 1 B cytku). OcHOBHAas
Macca MX UCIOJIB3YETCsl OPTaHU3MOM >KMBOTHOTO JJISI CHHTE3a HEOOXOIMMBIX COCIMHEHUH,
YacTh yAalsieTcs U3 opranusMa. B ciaydasx OypHOro o6pa3oBaHus ra30B Y JKUBOTHOTO MOKET
pa3BUTbCA THUMIIAHUS — B3AyTHE pyOlla, OTPUIIATENILHO BIMSIONIEE HA 3/I0POBbE U
MPOJYKTUBHOCTb.

TakuM 00pazoMm, B MpeDKETyAKaX >KBAaYHBIX (B OCHOBHOM B PYOIIC) HIYT CIIOKHBIC
MPOLIECCHI, CBA3AHHBIC C PACIIEIUICHUEM YTJIEBOJIOB, OCIKOB, KUPOB U OMOCHUHTE30M HOBBIX
CJIOKHBIX ¥ HY)XHBIX OpPraHU3My CO€IMHEHUH. B chiuyre — jkene3ucToil kamepe KenyakKa —
COJIEP)KUMOE TIPEDKETYIKOB TIOJ BIMUSHUEM JKEINyIOYHOTO COKa IPEeTepreBaeT Te Ke
W3MEHEHUS, YTO U Y MOHOTACTPUYHBIX KUBOTHBIX.

7.2. umeBapenne y cejbCKOX035iiCTBEHHO MTHIIBI

VY nTul nuinieBapuTeNbHAs CHCTEMa MO CBOEH CTPYKType M (YHKIMHU MPHCHOCcOoOIeHa K
IpUEMY U NepeBapUBAHHUIO KOPMA PACTUTEIBHOIO U JKUBOTHOTO MTPOUCXOXKACHHUS.

PoroBoe nmummeBapenme. Y 3€pHOSIHBIX NTHIl KJIKOB TBEPABIA, C OCTPBIMU KpasMH,
MPUCTIOCOOJICHHBIM JIJI1  CKJICBBIBAHHS W JpoOiieHust TBepaoro kopma. Ha kiroBe y
BOJIOIJIABAIOIIMX NTHUIl MIMEETCSI OPOTOBEBLIMM BBICTYII, CIY)KaIlMi 111 OOpBIBAaHUS TPaBbI, a
0 KpasM KJIIOBAa — MHOTOYHCJICHHBIE IIONEPEYHbIE POTOBBIE IUIACTUHKH, C IOMOIIbIO
KOTOpBIX NTHIA NPU 3aXBaTbIBAHMM KOpMa B BOJE OTLEXHMBACT €€ U pa3faBIMBAECT KOPM.
SI3bIK TOKPBIT POTOBBIMM COCOYKAMHU M CIIOCOOCTBYET 3aXBAThIBAHUIO U MPOTJIATHIBAHUIO
KOpMa.

B portoBoil mojoctu KOpM He 3aJep:KUBAaeTCs W OBICTPO MpOrJaThiBaeTcs. Y MNTHIL
HEeOOJIbIIIME CIIIOHHBIE KeJe3bl HaXoAaTcsi COOKy B CpelHel M 3aJHel 4YacTsaX s3bIKa M Ha
JIOpCaIbHOM MOBEPXHOCTH OCHOBAHUS SI3bIKa, & UMEIOTCS TaK)Ke JKeJe3bl YIJia pra, epeiHue
Y 3aJJHUE MOAYETIOCTHBIE XKele3bl. CIIFOHBI BBIAEIAETCS OYEHb MaJIO, HO OHA COJIEPIKUT CIIM3b,
KOoTOpas o0yieryaer nporjiaTelBaHue KopMma. B citoHe nTHIl cOAepKUTCS ITHATHH.

IInmeBapenue B mosaoctu 306a. 130 pra kopMm mocrtymaer B 300, KOTOpBIH XOpOLIO
pa3BUT y Kyp M JpYIHX 3€pHOSIHBIX NTHUIL. Y Tyce M yTOK BMeCTO 300a HMeeTcs
BepeTeHo00pa3Hoe paciIMpeHre NuineBoja. B 300y TBepable KopMa YBIQXHSIIOTCS U pas-
MSTYAIOTCA.

Cnusucras 060nodka 300a HE COJACPKHT JKele3, CEKPETUPYIOUNX (epMEeHThI, HO B HEM
MPOUCXOIUT TepEeBapUBaHUE YIJIEBOJOB, OEIKOB U JKUpa (EepMEHTaMU  PaCTHTEIbHBIX
KOPMOB, a TaKkxe MUKpoQiopoii. IIpoxyKTsl mepeBapuBaHust B 300y HE BCAChIBAIOTCS.
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IInmeBapenne B keayake. XKenynok NTUL COCTOUT M3 JIBYX OTAEIIOB: XKEJIE3UCTOTO U
MbIlIeyHoro. M3 300a KOpM IOCTYyNaeT B JKENE3UCThI OTAEN JKelIyAKa, B €ro CIU3UCTOU
pacniosioxkeHo 30...40 map KpYIHBIX TPyOuyaThIX »Keje3, BBIIACISIONMINX KEITYIOUYHBIN COK,
KOTOPBIM COAEPKUT XJIOPUCTOBOAOPOAHYIO (COJIIHYIO) KHUCIOTY U IPOTEOJIUTUYECKUE
(hepMEeHTHI.

KenesucTpiii oThEn Keidylka OYEHb Majl, U B HEM NPAKTUYECKU HE IPOUCXOIUT
HaKalUIUBaHUs M IlepeBapuBaHMs KopMa. [lOCTOSSHHO BBIAECHSIOIIMNCA COK CTEKaeT B
MBIILIEYHBIN OT/EI XKeyaKa, [1€ U IPOUCXOUT NIepeBapuBaHue KopMa.

MBbIlIeUHbI  OTAEN JKETylKa HMEET XOpOLIO pAa3BUTHIE IJIAJKME MbIIIbL. B HeMm
IPOUCXOIUT MEXAaHUUECKOE MEPETUPAHNE KOPMA. 3[1€Ch OOBIYHO HAXOJAT MEJIKHUE KaMEIIKH,
KYCOUYKHU CTEKJa U JAPYyrue TBEpJble MPEIMEThI, 3araTbiBa€Mble NTHUIICH; OHU CIIOCOOCTBYIOT
neperrpanuio kopMa. Cau3ncras MbIILIEYHOTO OT/IENA KEITYAKA UMEET JKEJI€3bl, BHIACIAIONINE
KOJUIOUJIHBIN cekpeT. [JaHHBII cekpeT HaKaluIMBaeTCsl Ha TOBEPXHOCTH, 3aCTHIBAET U IIPEBpa-
[Ia€TCS B POTOBYIO IUICHKY (KYTHUKYITY), KOTOpasl MOCTOSIHHO CTHPAETCs U BO30OHOBIsieTCs. B
MBIIIEYHOM OTJIEJIE JKeJIyKa ITULl MHTEHCUBHO MepeBapuBaeTca KopM. B HeMm paciierisitores
OeNKu, YIJIEeBOJbl, B MEHBLIEH CTENEeHH XKHUpbl. belnku B Kelyake paclIeIuIsaioTcs 10
AMUHOKHUCIIOT. B MbIlIeyHbli OTIEN KelyAKa IMOCTOSIHHO 3a0pachIBaeTcs COAECPKUMOE
JIBEHAALIATUIIEPCTHON KHILKH, BCIEACTBUE 3TOTO IMPOLIECCHl MUIIEBAPEHUS B HEM YCUJICHBI;
(bepMEHTBI KUILEYHOTO U KETYJOYHOTO COKOB PACIIEIUISIOT 3/1€Ch MHUTATEIbHBIC BEIIECTBA,
MIOCKOJIbBKY ~ KOHLIEHTpallUsl  XJIOPUCTOBOJOPOJHOM  (COJSHOM) KHUCJIOTBI B KEIyAKE
HesHauntensHa (0,1 %). O6a orgena xemyaka cokpamfarotcs kaxasie 20...30c.
JlBuratenpHasi U ceKpeTopHasi (PyHKIMH KeITyIKa PETYIHPYIOTCS OITyKAAI0IUMH HEPBAMH.

Kumeuynoe numeBapenune. CoepKUMoe KeTyJKa OTASIbHBIMU MEITKUMU MOpUUaMHU (y
YTOK) WM CILIOIIHOM Maccoil (y ryceil) mepexoauT B JBEHAILUATUIEPCTHYIO KUIIKY. JlinHa
KUIIEYHUKA Yy TTHUI[ OTHOCHTENhHO HeOosblias. B CBA3M C 3TUM KOPM MPOXOIUT uepe3
KeITyTOYHO-KUIICYHBIN TpakT ObIcTpo (Y Kyp B cpeaneM 3a 24 u). Tem He MeHee B TOHKOM
KHILIEYHUKE NTUL OCYILIECTBIISETCS] OCHOBHOE NIEpEBapUBaHuE OEIIKOB, )KUPOB U YIJIEBOOB.

B aBeHagnaTUNEPCTHYIO KHILKY MOCTYHAET MOPKENYJAOYHBIM COK IEJIOYHOW pEeaKIuH,
UMEIOLIHI Te ke (pepMEeHTHI, UTO U y MilekonuTaromux. [ledenp y nTuil Oonbias, U COOTBET-
CTBEHHO 3TOMY 00pa3yeTcs M BBIBOJUTCS OOJIbIIE )KETUU 10 OTHOIICHHUIO K UX Macce, YeM y
miekonurtaromux. OTaeneHue Kemdu y NTHI IPOUCXOIUT nmoctosiHHO. [lpu npueme xopma
KeJIUeoTeNIeHne ycunuBaercs. JKemdb BEIBOAUTCS ABYMs IYTSMU: YE€PE3 KEIUHBIN MTy3bIph U
HEIOCPEICTBEHHO B KHIIEYHUK. JKeauHble INPOTOKM IIpaBOM W JIEBOM [OJIEW TNIEYECHH
CJIMBAIOTCS Y BOPOT MEUYeHH, 00pa3ysl paclIupeHne — CHUHYC, Yepe3 KOTOPBIH JKelub MOXKET
BBIBOJIUTHCS M3 CHHYCAa B KHIIKY, MUHYs JKEIYHBbIM My3blpb. B mepuoa HMHTEHCUBHOTO
NUIIEBAPEHUS Iy3bIPHAs U I€YEHOYHAS JKETYb BEIBOJAUTCS OJTHOBPEMEHHO.

Kenespl cnu3ucToil 000JIOUKM TOHKMX KHIIOK BbIpaOaThIBAIOT COK CJIaOOIIETOUHOM
peakuuu. B HeM conepxarcs Te ke (PepMEHTHI, UTO U B COKE MIIEKOITUTAIOLIHX.

ToncTast KuIIKa y NTHI] OYEHb KOPOTKasi, B CAaMOM Hayajle €e UMEIOTCS JiBa OTPOCTKA —
cJlenble KUIIKH, Y OONBIIMHCTBA TOMALTHUX MTHUI], 0COOEHHO TPaBOSAHBIX, OHH XOPOILIO pa3-
BUTHI. B ciienble KUIIKK MOCTYMaeT TOJbKO YacTh XUMYycCa, B OCHOBHOM JKUJKasi, C IPUMECHIO
MEJKUX YacTHl] KopMa. B cienbIXx KHIIKax nmox ACHCTBUEM MHMKPOOPTaHU3MOB PACLIEILISA-
I0TCS OCJIKH, KUPBI U YTIIEBOIbI, BKIIIOUas KJIETUATKY.

JIBrKEeHMsI KMILIEYHHUKA y NTHIL] TaKWE K€, KaK U Y MIIEKOIIUTAIOIINX, HO Yy ITHUI] HapsILy
NepUCTATbTUUECKUMU TPOUCXOAT U aHTUIIEPUCTAIbTUUYECKHE COKpauleHus. B pesynbrare
ATOTO COJEP)KUMOE TIepe/IBUraeTcsl M0 KHIIEUYHUKY B3aJ M BIepel U 3abpacbBaercs B
KeIyI0K.

Toncrass kuIIka 3aKaHYMBAETCS PACHIMPEHHBIM OTIEIOM — KJIOakod. B ee momocts
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OTKpBIBAIOTCA JBAa MOYETOYHMKA M BBIBOJHBIE OTBEPCTUS IIOJOBBIX OPraHoB —
CHEpMHOIIPOBOJIBI MU SHIEBOJBI. B Kiloake mpoucxoauT GopMHpOBaHUE Kaja. Y NTHUI] OH
noyxuakuid (74 % BojbI), BeIIESETCS BMecTe ¢ Mouoil. Ha moBepXxHOCTH Kaja oOpa3yeTcs
Oenasi TUIEHKAa M3 KPUCTAIJIOB MOYEBHHBI. ONOPOXKHEHHE KHUILIEYHHKA MPOUCXOAUT TaK XK€,
KAaK ¥ y MJICKOIIUTAIOIIHX.

BOHpOCLI IJI1 CAMOKOHTPOJIA

1) Amnaromo-(pu3HOIOrHYECKHE OCOOCHHOCTH KETyIKa )KBAuHbIX.
2) Twuaposnwus yrieBoaoB B pyoOiie.

3) Tuaponus mpoTerHa B pyoOILe.

4) Tuaponus )KHUPOB B pyoOIIe.

5) buocuHTETHUECKHE MTPOIIECCHI B pyOIie

6) IlumeBapeHue B pOTOBOM MOJOCTH U 300€ y MTHIL.

7) Oco0EHHOCTH KHMIIIEYHOTO MUIIEBAPCHUS Y MITHIBI.

CIIMCOK JIMTEPATYPBI
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1. HBanoB, A.A. DTONOTHS C OCHOBaMH 300IICHXONIOTHH: yueOHUK / MiBaHOB, A.A. - Jlans, 2009.
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2. OcHOBBI (M3MOJOTHM M 3ITOJOTHHM KMBOTHBIX: YyeOHoe mocobue / JlvicoB, B.D.,
Maxkcumos, B.M. — M.: KomnocC, 2004. — 256 c. (YueOHHMKH M y4eOHBIC MOCOOMS JUIsl CTYICHTOB
BBICIIINX YIE€OHBIX 3aBEICHUI 110 CTIENUATBHOCTIM «BeTepuHapus» u «300TEXHUIY).

3. IpaxkTukym no (pu3noa0rum KUBOTHBIX: YueOHoe mocodue /JIvicoB, B.®., Nnnonurosa,
T.B., Makcumos, B.1., Illeenes, H.C. / ITox pen. Makcumona, B.1. — M.: KonocC, 2010. — 303 c.

4. COopHUK 3aaHMii K JIa00paTOPHOMY NPAKTHKYMY IO (PU3HUOJIOTHU M ITOJOTHH
JKHBOTHBIX: y4yeOHOoe mocobue /Mnmonuroa, T.B., Makcumo, B.WU., Tkauenko, T.E.,
Baneiudepora, C.B., ®domuna, B.J[., Berpoma, JL.IO., Jliooumor, B.E., Mycuenko, I[1.M.,
XomyTtunHukoBa, FO.A., Hukonaesa, 2.b. — M.: ®I'OY BIIO MI"'ABMub, 2009. - 119 c.

5. ®usmnonorust ¥ 3T0JA0rus KUBOTHBIX: YueOHUK / JIpicoB, B.®. [u ap.] — M.: KomocC, 2004.
— 568 c¢. (YueOHuMKM M y4yeOHbIE TOCOOMS I CTYICHTOB BBICIIMX YYCOHBIX 3aBEACHUU 110
crienanbHoCTIM «BetepuHapus» u «300TeXHUS).

6. ®u3noJI0rUs U ITOJOTHUS CEJIHCKOX035IiiCTBEHHBIX NTHI: YueOHuk / 'ynun, B.A. [u np.] /
[Mon pen. B.M. Makcumosa. — CII6.: Uza-Bo «Jlaub», 2010. — 336 c.

7. Dtonorust ;KUBOTHBIX: YueOHuk / JIpicoB, B.®. [u ap.] / [lox pen. B.U. Makcumosa. — M.:
KomnocC, 2010. — 296 c.

Jononnumenvhas
1. bazanoBa, 11.Y. ®usnonorus ¢/x >kuBOTHBIX / bazanosa, Y.U. [u ap.]. — M.: Koioc, 1991. - 378

2. butokos, W.II. Tlpaktukym mo ¢usnonoruu ¢/x xuBOTHbIX / butiokos, W.II. [u ap.] - M.:
Arpomnpomusaart, 1990. - 123 c.

3. T'eopruesBckmii, B.U. ®usnonorus c/Xx xuBOoTHbIX:yueOHUK / ['eopruesckmii, B.U. - M.
Arpompomuzaart, 1990. - 510 c.

4. I'paueB, U.U., T'amumanes B.Il. ®usnonorus jpakranuu ¢/X XKUBOTHBIX: yueOHHK / ['paues,
N.WN., Tamunnes, B.I1. - M.: Komoc, 1974. - 477 c.
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6. HoBuukwuii, b.B. [ToBenenue c/x xuBotHbIX: yueOHuk / Hopunikuit, b.b. — M.: Konoc, 1981.
7. PykoBoacTBo nmo ¢pusuosorun: Ousnonorus c/x xkuBoTHbIX. — M. Hayka, 1978.

8. CricoeB, A.A. Ou3MoNOTHs /X KUBOTHBIX (B pUCYHKaxX M cucteMax): artiac/ CeicoeB, A.A. -
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9. llImuar-Heabcon, K. ®usnonorus xuBoTHbIX: yueouuk / T.1 u 2 / IImuar—Henscon, K. —
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Jlekuusa 8

OBMEH BEHIECTB 1 DOHEPI'M

8.1. 3nauenune MeTadOJINYECKHUX MPOIECCOB

OO0MeH BelIeCTB — 3TO COBOKYITHOCTh MPOIIECCOB MOCTYIJICHUSI MTUTATEIbHBIX BEIIECTB B
OpraHu3M, UCIIOJIb30BAHUS UX OPTraHU3MOM JUIsl CHHTE3a KJIETOYHBIX CTPYKTYpP U BbIPAOOTKHU
SHEPTUH, a TAKXKE BBIICICHUS KOHEUHBIX IPOIYKTOB B OKpYXarollyto cpeay. OOMeH BelecTB
OPOXOOUT B TpW OJTama: 1) TOCTyIUIEHWE BeUIeCTB B OpraHusM (oOecrieuynBacT
MUIIEBApUTEIbHAS CHUCTEMA); 2) HCIOJb30BAaHUE BEIIECTB KIETKAMU Opranu3Ma u 3)
BbIJIEJICHHE MPOAYKTOB paclajia B OKPYXKAIOIIYI0 Cpely MOCPEACTBOM CHUCTEM IbIXaHUS U
BBIJICJICHHUS.

I[IuTanne — 5TO COBOKYNMHOCTh NMUTATENBHBIX BEIIECTB M HMX CHOCOO MOCTYIUJICHHS B
opranusMm. [lurarenpHble BEIIECTBA — 3TO MPOIYKTHI THAPOJIH3A KUPOB, OCIKOB U yIICBOIOB
(MOHOMEpBI — MIIACTUYECKHI U SHEPTreTHUECKUI MaTepual, a TaKKe BOJa, MUHEPAIbHbBIE COJIH
Y BUTAMHHBI, KOTOPBIE SBIISIOTCS TOJIBKO MJIACTUYECKUMHU MaTepuaIamMH.

AcCCHMWISAINUSL — COBOKYIHOCTh  MPOILIECCOB, 00ECMEUMBAIOIIMX  IOCTYIUICHHE
MUATATEIbHBIX BEIIECTB BO BHYTPEHHIOIO CPEly OpraHu3Ma, U UCIOJIb30BAHUE UX JUIsl CHHTE3a
KJIETOYHBIX CTPYKTYP U CEKPETOB KJIETOK.

IuimeBapenne — NepBbIif 3TaNl ACCUMIIIALINY (paciieruieHue OeIKOB, )KUPOB U yTIIE€BOJ0B
UM C TMOMOLIBI0 TuAposnn3a). KoHeyHbIMH MNPOAYKTAMU THUAPONIN3A OETKOB SIBISIFOTCS
AMUHOKHCIIOTBI, HYKJICOTH/IbI; YIJIEBOJOB — MOHOCAXapHJbl; XUPOB — >KUPHBIC KHUCIIOTHI,
MOHOTJIULIEPHIBI.

AHA00/M3M — 3aKJTIOYUTENbHAS YacTh ACCUMUJIISALINM, COBOKYMHOCTh BHYTPHUKIECTOUYHBIX
MPOLIECCOB, OOECTIEUNBAIOIINX CUHTE3 CTPYKTYpP U CEKPETOB KJIETOK opranusma. McxoaHbimMu
MPOJIYKTaMU aHA0OJIM3Ma SIBISIOTCS: MOHOMEPHI (aMUHOKHCIOTHI, MOHOCAXapU/Ibl, KUPHBIC
KHUCTIOTHI, MOHOTJIUIIEPUIbI, HYKJICOTHIbI), a TaK)KE€ BOJA, MUHEpaIbHbIE CONM U BUTAMHUHBI;
KOHEUHBIMH — TIOJIUMEPHI: crienuuieckue 0K, KUPbI, YIIIEBOIbI, HyKICHHOBBIE KUCIOTHI.
AHabonu3M o0ecreurnBaeT BOCCTAaHOBIIEHHE pACMaBIIUXCS B MPOIECCe AUCCUMUISIIUU
KJIETOYHBIX  CTPYKTYpP,  BOCCTAHOBJIGHME  DHEPreTHYECKOTO  MOTEHI[MaNa,  POCT
Pa3BUBAIOIIETOCS OpraHU3Ma.

JuccuMuiIsiuMs — TIpoLecC pacrmaja KIETOYHBIX CTPYKTYP /10 MOHOMEPOB M JAPYTHX
coenquHeHUN 0e3 BBICBOOOXKIEHUS HHEpPruu. VICXOMHBIMU TPOAYKTAMU JUCCUMMISIIUN
SBJISIFOTCSL O€JIKU, KUPBI M YIJIEBOJBI KIJIETOK OpPraHu3Ma, KOHEYHBIMH — aMHUHOKHCIIOTHI,
MOHOCaxapa, >KUPHbIE KUCTIOTbI, HyKJIEOTH/IbI, COAEPKAILLUE YHEPTHUIO.

KaraGoau3m — mporecc pacrnaza MOHOMEPOB U JIPYIMX COEAMHEHUH, MOMajaroluxX B
KJIETKY W3 KpPOBH, JO KOHEYHBIX MPOAYKTOB (BOJBI, YIJIEKHUCIOTO raza M aMMHaka) C
BBICBOOOK/ICHUEM DHEPTUH.

Y 3740pOBOTO B3pOCIOrO0 OpraHW3Ma HaONIOAAETCs PABHOBECHE MEXAY MpOIeccaMu
aHabonv3Ma W JUCCUMWIAIMU. B mepumoa pocrta, mpu OepeMEHHOCTH, TIPH HHTCHCHUBHOMN
dbuznyecKoil Harpyske, B MEPUOJ BBI3IOPOBJICHHS WM BBIXOAA W3 COCTOSIHHS TOJIOAAHUS
aHabomM3M TpeoOJajaeT HaA AUCCUMIUIIIHMEH. B crapoctn, mpu HCTONIECHUSAX, TpH
TOJIOJIAHUY, TIPU CTPECCOBBIX COCTOSHUSAX AUCCUMUIISIINS BBIIIE aHA0OTU3MA.

AHA0OMM3M U JTUCCUMUJISIIIAS B IIEJIOM OOECIIEUMBAIOT CaMOOOHOBJICHHE KIIETOYHBIX
CTPYKTYp OpraHu3Ma B X0JI€ B3aMMOCBS3aHHBIX OMOXUMUYECKUX MPEBPALLICHUH.
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8.2. BeJKOBBIil 00MEH

benku cocraBnstor 15...20 % chipoil macchl TkaHeill opranusma. beiaku moryt ObITh
CTPYKTYPHBIMHU, ()epMEHTATUBHBIMHU, TPAHCIIOPTHBIMH, COKPATUTEIbHBIMU, PEIIENITOPHBIMU U
Y4acCTBYIOIIMMH B Ilepeiaye reHeTHUeCKoi HHpOopMaIuu.

1. Poab GeaxoB B opranu3me. C CHHTE30M Oelika B KIIETKAaX CBS3aHBI: 1) MPOIECCHI
pocta ¥ CaMOOOHOBIEHHS CTPYKTYPHBIX KOMIIOHEHTOB OpraHus3ma; 2) IpOIecChl
pereHepaniii ¥ BOCIIOJIHEHUS CHEIM(PUYECKHX KIETOYHBIX OenkoB; 3) MpOoayKuus
(dhepMEeHTOB, TOPMOHOB, MMMYHOIJIOOYJMHOB, T'e€MOTJI00MHA, PEIENTOPHBIX OenkoB; 4) B
Iia3Me KpoBU OelkM 00ecneumBalOT OHKOTHYECKOE JIaBICHHWE M TeM CaMbIM BIHUSIOT Ha
00OMeH BOJIbI MEXKY KPOBbIO U TKAHSIMH; 5) YUaCTBYIOT B BaKHEHIIMX 3alIUTHBIX PEAKIUAX
opranm3Ma; 6) BXOAAT B COCTaB Oy(EepHBIX CHUCTEM IJIa3Mbl; 7) SBISIOTCS NMEPEHOCUUKAMHU
TOPMOHOB, MHHEpaJbHBIX  BEIIECTB, JIMIKIOB, XOJECTepUHA; &) TMOJAECPKHUBAIOT
CYCIIEH3HOHHBIE CBOMCTBA U BSI3KOCTh KPOBH, HEOOXOAUMBIE /17151 00€CIIeYeHHsI ONTUMAIbHBIX
napaMeTpoB TeMOAMHAMHKHU; 9) OelKM MOTyT HCIOIb30BaThCS B KAaueCTBE MCTOYHUKA
HHEPruM, 0COOEHHO BO BPEMS CTPECCOBBIX CUTYaLIUH.

2. buoJjioruyeckasi LEHHOCTb pa3JIMYHBIX OCJIKOB OMNPENENIeTCs COOTHOIIEHUEM
CoJlepKalIuXcsd B HUX aMUHOKHUCIOT. OCHOBHBIMH CTPYKTYPHBIMH KOMIIOHEHTaMU O€IKOB
aBisatoTes 20 aMHUHOKHUCIOT, MX KOTOpbix 10 cuurtaiorcs He3amenumwviMu, TO €CTb HE
CUHTE3UPYIOTCA B OpPraHu3Me U MOCTymnaroT ¢ nuuieil. K HuM oTHocATcs: apruHuH, BajuH,
TUCTHJIMH, U30JICHIINH, JIEHIIUH, METHOHUH, TPEOHUH, TpuntodaH, peHnnananud. JKuBoTHbie
OeNKM, KOTOpbIE COJIEpP’KaT BCE BbBIIIE IIEPEYUCICEHHbIE AMHHOKHMCIOTBHI, Ha3bIBAIOTCS
nonnouennvimu. OHU TIOYTH TIOJTHOCTBIO CIIOCOOHBI MpPEBpaIIaThCs B OEIKOBBIE CTPYKTYPHI
opranusma. Henonnouennvimu Ha3bIBAIOTCS OEIKU, KOTOPbIE HE COAEpXkKAT XOTs Obl OJHY
HE3aMEHUMYI0 aMUHOKHUCIIOTY. [lumieBoi panuoH noikeH BkIo4arh 10 55...60% OenkoB
YKUBOTHOT'O TTPOUCXOXKICHUS.

3. Azomucmulii  6ananc OUCHHUBACTCS IO pe3yiIbTaTaM CPAaBHEHUS KOJUYECTBA
IIPUHSTOIO C MMILEH M BBIBEJIEHHOIO M3 OPraHM3Ma a30Ta U IMO3BOJIET CYAUTb O XapakTepe
OenkoBoro oomMeHa. B opranusme B3pociioro 3710pOBOT0 UBOTHOTO 3TH MapaMeTpPbl OOBIYHO
paBHBI MeEXIy coOOH, TO ecTb HMEeT MEeCTO a30THCToe paBHoBecue. llpeobmananue
KOJIMYECTBA BBIBEJACHHOIO W3 OpraHM3Ma a3oTa — OmMPUUAMENbHbll 0anaHC — MOXKET
HaOJI0AaThCS IPU HEIOCTATKE B MHUIIE MOJHOLIEHHBIX O€IKOB, IPU TrOJI0JaHUH, IPU TPaBMax,
0’KOTax, MOCJe XUPYPruyecKuxX OIepalui, a Takxke B pe3ynbTare crapeHus. [Ipu 6enxkoBom
roJOJaHUU HMCTOYHUKOM CBOOOJTHBIX AMHUHOKHCIOT CTAaHOBATCS O€JNKHM IUIa3Mbl, IMEYEHH,
CIIU3UCTOM OOO0JIOUKH KHIIEYHUKA W MBIIIEYHONM TKaHHU, YTO IMO3BOJSET JIOCTATOYHO JOJTO
NOJ/IeP)KUBaTh OOHOBIIEHHE OenkoB Mo3ra u cepaua. IlomoxurensHbI OanaHc a3orta,
XapaKTEepU3YIOIIMICS HAaKOIUJIEHHUEM Oejika B OpraHM3Me, pa3BUBAETCSI OOBIYHO B YCIOBHSX
npeoOiagaHus aHab0JIMYECKUX MPOLECCOB HaJl KaTaOOJINYECKUMHU.

4. Pezynayus oOmena 0enkoe OCYIIECTBISETCS HEPBHBIMU, HEPBHO-TYMOpaJIbHBIMU U
TYMOpPAJbHBIMM MEXaHM3MaMH. B sAapax rumorajzamyca aHaJIM3UPYETCSl COCTOSTHUE
BHYTPEHHEHN Cpellbl OPraHu3Ma. Y IPABJISIIONIME CUTHAIIBI IOCPEACTBOM BET€TATHUBHBIX IyTEU
U CBi3ell ¢ rumopu3oM MPHUCIOCAOINBAIOT META0OIMUYECKHE PEeaKIHH K IMOTPEOHOCTAM
OpraHusma.

['opMoHanbHas perynsnusi OeNKOBOro OOMEHa dalle HPUBOAUT K YBEIMYEHHIO €ro
aHa0oIMYeCKOl HaMpaBJICHHOCTH, HO MOKET CIIOCOOCTBOBATh U KaTaboInYecKuM 3pdexram.
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WMHCynuH mMoBBIIAET MOCTYIUIEHME B KIETKM AaMHUHOKHCIOT. ['opMOH pocta —
COMAaTOTPONHH — IMOBBIIIAET TPAHCIIOPT aMHUHOKHUCIIOT B KJIETKH U CHHTE3 Oenka. TectocTepon
U 3CTPOreHbl aHA0OJNYECKU paboTal0T B MBIIIEYHON TKaHU. THPOKCHH MOBBIIAET CKOPOCTh
OOMEHHBIX peakUui BO BCEX KJIETKaX M CIOCOOCTBYET IIOBBIIIEHUIO CHHTE3a OelKa.
[ TIOKOKOPTUKOUIB! BBI3BIBAIOT YMEHBLIEHUE KOHIIEHTpAaLUU Oejika B OOJBIIMHCTBE KIIETOK,
MOBBIIIIEHNE KOHIIEHTPAIIMH aMHUHOKHUCIIOT B IJIa3Me, YBEJIWYCHHUE CHHTe3a Oellka B eUeHH U
€ro Nepexo/l B yriaeBobl (TIIFOKOHEOTEHE3).

8.3. O0MeH KupoB

Jlunuael  nmpenactaBiIeHbl B OPraHM3ME B OCHOBHOM — HEUTPAJIBHBIMU  KUPaMHU
(Tpurnunepunamu), GochorUnUuIaMH, XOJECTEPUHOM W KUPHBIMH KHCIOTaMHu. JKHUpHBIC
KHUCJIOTBI SIBIISIFOTCA KOMIIOHEHTaMHM TPUTIIMLEPUIOB U (GochonumuaoB u Jensrcs Ha
HEHACBIIICHHbIC (JMHOJIEBass W  JIMHOJICHOBAasl) MW  HACBHINICHHBbIE (CT€apuUHOBas W
NAJTbMUTUHOBAS ) )KUPHBIE KUCIOTHI.

Poar gunumoB: 1. Ilmactuyeckass ponb JTUNUAOB peanu3yercs Qochonmumumamu u
XOJIECTEpPUHOM. DTH BEI[ECTBA YYaCTBYIOT B CHHTE3€ TPOMOOIIIATHHA, MUETTNHA, CTEPOUTHBIX
TOPMOHOB, JKETYHBIX KHCIOT, WPOCTOINIAHAWHOB, BuUTamuHa Ds, B  dopmupoBanun
OHOJOrNYeCcKrX MeMOpaH, 00eCcTIeYeHUU UX TPOYHOCTH ¥ OMOPHU3UIECKIX CBOMCTB.

2. XXupbl SBISIFOTCS ICTOYHUKOM DHEPTHH.

3. XKupbl BHINOTHSIOT 3aIIUTHYIO QYHKIHEO. XOJECTEPUH BXOAUT B COCTaB KOMIIOHEHTOB
KOXXH M TEM CaMbIM OTPaHUYMBACT a0COPOIMIO BOJOPACTBOPHMEBIX BEIIECTB W HEKOTOPBIX
XUMHUYECKH aKTUBHBIX (PaKTOPOB. XOJIECTEPUH YMEHBIIAET MOTEPU BOJBI Yepe3 KOxKy. JKupbl
00€eCTeunBarOT MEXaHUUYECKYIO0 (PUKCAIUIO U 3alIUTy BHYTPEHHUX OPTAaHOB OT MEXaHUYECKUX
noBpexaeHuil. [loakoxHas )KMpoBast KIeT4yaTKa sBISETCS TEIIION30JIUPYIOLIUM CIOEM.

4. YKupbl SBISIOTCS WCTOYHUKOM OOpa30BaHUS JHAOTCHHOW BOABI U SIBJISIFOTCS JICTIO
SHEPIrUU U BOJIBI.

Tpancnmopr JunuaoB JuM¢poid M KpPOBBKW. B MHIEBAPUTEIBLHOM TPAKTE KHUPBI
paCIICIUISIIOTCS. A0 MOHOTJMUIEPUIIOB M JKUPHBIX KHUCIOT. M3 KuIleyHuWKa BECh KU
BcachiBaeTcs B UMY B BHJIE MEIKUX Kamlelb — XWJIOMHUKPOHOB, HA TIOBEPXHOCTH KOTOPBIX
uMmeeTcst OenkoBasi «ofexka». Yepe3 rpyqHoW IMM@PaTHUECKUH TPOTOK XUIOMHUKPOHBI
[IOIAaJal0T B BEHO3HYKD KpPOBb. XWIOMHUKPOHBI — 3TO PaA3JIMYHBIE COCIUHEHUS KUPHBIX
kucnoT. CoeAMHEHUs XHUPHBIX KHCIOT € albOyMHUHaMH KpPOBU Ha3bIBAIOT CEOOO0OHbLIMU
socupuvimu  Kucnomamu. Kpome s31Ooro oco6oit ¢gopmoil TpaHcmopra JHIUAOB KPOBBIO
SABJISIIOTCS Jiunonpomeunst (JII1). JlumonpoTenHsl ANAT HA JABE TPYNIBI B 3aBUCUMOCTH OT
WX TUIOTHOCTH: JIMIONPOTEHHBI HU3KoW miotHoctu (JIITHIT) v numompOTEUHBI BBICOKOM
mwiotHoctu (JIIIBIT). JIIIBIT Ha 50% cocrosT u3 Oenka, B HUX OTHOCHUTEIBHO MAaJlo
xoJnecTepuHa U (pochonunuaoB. ITH COETUHEHUS CIIOCOOHBI aacOPpOUPOBATh XOJIECTEPUH U
ero »(Gupsl U3 CTEHOK apTepUil M MEPEHOCUTh WX B TEYEHb, TJI€ OHU MPEoOpa3yroTcs B
xemunbie kKucaotel. B JITTHIT comepkuTcss OTHOCUTENEHO MHOTO TpUTIHIepuaoB u 10 80 %
xoyiectrepuHa 1asMmbel. [lpu OGomemiom kommuectBe B kpoBu JIIMTHII mx 3axBaTeiBaroT
Makpodard KpOBEHOCHBIX COCYyAOB. B pe3ynbrare B CTEHKaX KPOBEHOCHBIX COCYIOB
HaKaIUIMBAIOTCS  HU3KOAKTUBHBIE (POPMBI  XOJECTEpHHA, YTO SBISIETCS  CTUMYJIOM
dbopMupoBaHus arepockieporudeckux Omsmiek. [To cooTHomennto kouneHTpanuit JINIBIT u
JIITHIT MokHO cynuTh O BEMYMHE PUCKA HApYIIEHUN JTUMHAHOTO OOMEHA, MPUBOASIINX K
aTEepPOCKIIEPOTUYECKUM TTOPAKEHHUSIM.

Peryasinusi JunuaHoro o6mena. HepBHble BiMgHHMS Ha KMpOBOW  oOMeH
OCYLIECTBISIIOTCS  TunotagsamycoM.  CHUMIAaTHUYeCKHME  IEHTPbl  TOPMO3ST  CHUHTE3
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TPUTJIULIEPUIIOB, a MapacUMIIATUYECKUE CIIOCOOCTBYIOT OTJIOKEHHUIO *HUpa. ['opMoHanmbHas
perynsanus oOMEHa TPUTIHUIIEPUIOB 3aBHCHT OT KOJUYECTBAa YIJIEBOJIOB B KPOBH.
TupeounaHbie TOPMOHBI, IEPBUYHO BIIUSAS Ha CKOPOCTh SHEPreTUUYECKOI0 0OMEHa, MIPUBOJIAT K
CHI)KCHHMIO KOJIMYECTBA KOPH3MMAa A M JIPYrMX METa0OJUTOB JIMIIUAHOTO OOMEHa, B
pe3yNbTaTe CrocoOCTBYIOT OBICTPOIl MOOMIIM3AIMH KUPA.

8.4. O0MeH yrJ1eBO/10B

VYriaeBopl MOCTYNAOT B OPraHU3M B OCHOBHOM B BHJIE IOJINCAXapUJOB PACTUTEIBHOTO
(KkpaxmMa) M SKMBOTHOrO (IJIMKOT€H) HpOUCX0XkAeHUH. KOHEYHBIMHM MpoayKTaMH HX
THJIPOJIM3a B MULIEBAPUTEIBHOM TPaKTe ABISIIOTCA: Tt0K03a (80% 3THX MPOAYKTOB), TaKXKe
(GpyKTO3a U rajgakro3a, KOTOpbIE BCACHIBAIOTCS B KPOBb U OBICTPO MPEBPALIAIOTCS B TIIOKO3Y.
['mroxo3a npezcrapisier co00i 00Ul KOHEYHBIN IPOMYKT TPaHCIOPTa YIJIEBOJIOB KPOBBIO.
PoJib yriieBo0B B OpraHusMe M MyTH UX NPeoOpa30BaHMA:

1. IInacmuueckasa ponv y2neeodoe. I'1roko3a, rajakro3a U Jpyrue caxapa BXOIAT B
COCTaB TIMKONPOTEHHOB, TIUKOJIUIHIOB, KOTOPHIE WTPAIOT BAXKHYIO POJIb B PEIEITUBHON
(GyHKLIMU KIETOUHBIX MeMOpaH. IIeHTO3bl BXOAST B COCTAB HYKJIEOTUIOB M HYKJICHMHOBBIX
KUCIIOT. ['I1I0K03a He0OX0JMMa JUTS CHHTE3a HEKOTOPBIX JIMITUI0B U aMUHOKHUCIIOT.

2. Duepzemuueckasn ponv y2neo006. B kineTkax IiIroK03a MCIOJIb3YETCS KaK UCTOUHUK
sHeprun nyteM (ochopwiMpoBaHHs TNpPH  ydacTHH (epMeHTa TeKCOKMHAa3bhl WIIH
[IIOKOKHHA3bl. OCHOBHAs 4acThb IUIFOKO3bI, TPOMAS psil IpeoOpa3oBaHui U BKIIIOYAsICh B LUK
Kpebca, pacxomyercss Ha cuTe3 AT® B mpomecce OKHCIUTEIHHOTO (HochopHInpoBaHHUS.
Bonee 90 % yrieBooB pacxoayercs A BBIpaOOTKU SHEPIUU.

Perynsauusi o0Mena yrieBoaoB. CylleCTBYIOT [Ba COCTOSHHUS YIJICBOJHOrO OOMEHa:
TUIEPIIMKEMHUs U TUIIOTJIMKEMHUS.

T'unepznuxkemusn. PaznpaxeHue Tajamyca, JHA YETBEPTOro JKEIyAOdKa MO3ra U KOpbI
OOJBIINX MOJYIIApUI BEAET K THIEPIINKEeMHUH. | UTIepriinkeMust He OmacHa Ui KU3HHU, HO
MOYET IPUBOANUTH K YBEIMUEHHIO OCMOTHYECKOTO JaBJICHHS I171a3Mbl KPOBH.

T'unocnuxkemusn. Ilpyn CHUKEHUM KOHILIEHTpALlMM TJIIOKO3bl B KPOBU (THUIIOTJIMKEMUN)
yCKOpsieTCsl TJIMKOT€He3 — IMIpeBpallleHHue TIJIMKOreHa B TJIOKO3y — 0]l BIHSHUEM
docdopmiazsl, aKTUBUPYEMOM TOPMOHOM MOJKEITYAOYHOW JKeJe3bl TIUIIOKarOHOM H
TOPMOHOM MO3TOBOT'O BEILIECTBA HA/AMOUYEYHUKOB a/IpEHATMHOM.

8.5. Boqno—MuHepaabHbIii 00MeH. BuTaMuHbI

MuHepajbHbIii 00MeH. MuHepaibHbIe BEIIECTBA yYacTBYIOT: 1) B peryssiiiui KMCIOTHO-
OCHOBHOTO COCTOSIHMSI; 2) PEryasiiid OCMOTHYECKOTO JaBJeHUs; 3) B CO3JaHUU
MeMOPaHHOT0 MOTEHIMajda MOKOsS U MeMOPaHHOro MOTEHIHaNa ACUCTBUS; 4) UTrPaloT poJib
K0(aKTOpOB B (DEPMEHTATUBHBIX PEAKIUAX; 5) B MPOIIECCaX CBEPThIBAHUS KPOBU.

Hatpuii m kajaumii omnpenensioT BeIWYMHY OCMOTHYECKOro aaeieHus, pH, o0bEM
KUAKOCTEH Tena, Y4YacTBYIOT B (OPMHUPOBAHUMU OHODJIEKTPUUECKUX MOTEHIIMAJIOB, B
TPAHCIOPTE AMHUHOKHUCIIOT, CaXapoB U HOHOB Yepe3 MeMOpaHy KIIETOK.

Kanbumii cogepxutcs B Buse ¢pocdartoB B KOCTIX U B TKaHIX 3y00B. MoHM3MpPOBaHHBIIN
KaJbllMd B BO30YAMMBIX TKaHSAX Urpaer pojib (akTopa 3JIEKTPOCEKPETOPHOTO U
AIIEKTPOMEXAaHUYECKOT0 conpsikeHus. Kanbiuii ydacTByeT B yHKIIMOHUPOBAHUHU KIETOYHBIX
MeMOpaH U peakIusax reMocrasa

®ocdop Bxoaut B coctaB PochOpHO-KAIbIUEBBIX COCIUHEHUI KOCTHOTO BEIIECTBA, a
TaKKe aHHOHOB BHYTPHKJIETOYHON KHUJIKOCTH, MAKPOIPTHUECKUX COETMHEHHH, KOEPMEHTOB
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TKaHEBOIro JbIXxaHus u riaukonusza. Conu QgocdopHOl KHUCIOTHI U ee IPUPOB SIBISIIOTCS
KOMITOHEHTaMHU OY(EpHBIX CHCTEM MOACPKAHMSI KUCIOTHO-IIIEIOYHOTO PAaBHOBECHS.

Marnuuii sSBISETCS KaTaau3aTOpOM MHOTHX BHYTPHUKJIETOYHBIX MPOIECCOB, OCOOEHHO
CBSI3aHHBIX C YIVIEBOAHBIM OOMeHOM. OH CHIDKAeT BO30YyIMMOCTh HEPBHOW CHUCTEMBI U
COKPATUTENbHYIO aKTUBHOCTh CKEJIETHBIX MBIIII, CIIOCOOCTBYET PACIIMPEHUI0 KPOBEHOCHBIX
COCY/IOB, YMEHBIICHUIO YaCTOTHI CEPJACUYHBIX COKPAIICHWA W CHIDKEHUIO apTepPHaALHOTO
JTABJICHHUS.

MukpodaeMeHThI — 3TO XUMHUYECKHE AJIEMEHTHI, COACPKAIINECS B OPraHU3ME U IHIIE B
KpaiiHe MalbIx KonuuyecTBax. M3 HuX HauOosiee BakHOE (YHKIIMOHAIBHOE 3HAUEHUE UMEIOT
xKeneso, GTop, Mo, IUHK, KOOAIbT, XpOM, MeJlb, MapraHetl. bojbIas 4acTh MHKPO3JIEMEHTOB
BXOJIUT B COCTaB BUTAMUHOB, ()€pMEHTOB, TOPMOHOB WJIHM KaTallu3aTOPOB UX JEHCTBUS Ha
(epMEHTAaTUBHBIC MPOIIECCHI.

/Kesie30 BXOIUT B COCTaB IeMOIJIOOMHAa W IUTOXPOMOB MHUTOXOHIpPHIA, MOITOMY OHO
a0COTIOTHO HEOOXOIUMO ISl TPAHCTIOPTA KHCIOPO/1a U 11l OKMCIIUTEIIBHBIX PEaKIUil.

Hon — enMHCTBEHHBIH MHKPO3JIEMEHT, YJaCTBYIOIIHMI B TOCTPOSHUN MOJEKYI TOPMOHOB
— 110 90 % HUPKYIUPYIOMIETO B KPOBU OPTAHMYECKOTO H0/1a MPUXOIUTCS HA JIOJI0 TUPOKCUHA
U TpuiloaTupoHnHa. Hemocrarounoe mocTyIuieHne B OpraHu3M iojja MOKeT ObITh IPUYHHON
HapylIeHus QYHKIUNA DIUTOBUTHON KEIJIe3bl.

®Top 3ammumniaer 3yObl OT Kapueca. OH CTUMyIHUPYeT peaklMd HMMYHHUTETa U
KPOBETBOPEHUE, MPEIYIPEKIAET PA3BUTHE CTAPUECKOTO OCTEOINOPO3a.

Boanblii 00Men. Boga cocraBisger 55...60 % Macchl Tejla )KMBOTHOIO. Y KHMBOTHBIX C
MOHIKEHHBIM COJICPKAHMEM B OpPraHHW3ME >KHpa 3TOT TMokazarenb pocturaet 70 %. Poab
BO/IbI B OpTaHU3ME:

1. KoHcTHTYyHHOHAIBHAS BOAA — KOMIIOHEHT KJICTOK U TKaHEH OpraHn3Ma;

2. CBobomHas BoJa — pacTBOPHUTENb IJIS MHOTUX OHOJNOTMYECKH BaXKHBIX BEIECTB,
o0ecrieynBaeT yCJIOBHS Jisi 00pa3oBaHUsl TUCTIEPCHBIX (POPM JIMIHIOB U OEIKOB; SBISECTCS
OCHOBHOMU Cpeioll M Yy9aCTHUIICH OMOXMMHYECKUX PEaKIINi;

3. CpszanHas BoJa — CIOCOOCTBYS THApaTallid MaKpPOMOJIEKYJ, y4acTBYeT B HX
AKTUBAIINW;

4. TepmoperynsTopHas GyHKIUS BOJbI 3aKII0YAE€TCS B BEICOKON TETIIOTE UCTIAPECHHUS,;

5. DkckperopHas (YHKIHSI BOJBI 3aKJIFOYAETCS B PACTBOPCHUU KOHEUYHBIX IMPOIYKTOB
oOMeHa BeIIeCTB.

Kaxna npencraBiasieT co0OM peakiuio OpraHM3Ma Ha TOBBIIMIEHHE OCMOTHYECKOTO
JABJICHUS U CHIDKEHUE 00BbEMOB KUAKOCTEH. Y TOJICHHE JKaXIbl BOHUKAET B MPOLIECCE MTUTHS
(CeHCOpHOE HACBIIIEHWE) — 10 BCAChIBAHUS BOJIbI. JTO SIBIIEHWE pa3BHBaETCs Omaromaps
PaCTSDKEHUIO CTEHOK JKeTyJqKa M BO30YXKICHHUIO €ro MexaHopelenTtopoB. McTHHHOE BOJHOE
HaCBIIICHUE (POPMUPYETCSI B Pe3yIbTaTe BCACHIBAHUS MPUHATON BOABI IPU BOCCTAHOBICHUU
napaMeTpoB BOJIHO-COJIEBOIO romeocTasuca. [Ipenmnonaraercs, 4To EHTP BaTIOMOPETYISIIUU
HAXOJWTCS B SJIpax THIIOTAJIaMyca U CPETHETO MO3Ta.

ButamuHbl — 3TO OMONOTMYECKH AKTHUBHBIE BEIIECTBA, IMOCTYMAKOIIUE C MUIIEH U
HEOOXOMUMBIC JUIS PETYJSAIUA OHOXUMHUYECKHX IPOIECCOB. VICTOYHUKOM BHTaMHUHOB
ABIISIETCS THUINA, a HEKOTOPble BUTAMUHBI CHHTE3HPYIOTCSI B OpraHu3Me B HEOONBIINX
KOJIMYECTBaX. BHUTaMUHBI JENATCS Ha BOJO- M KUPOPACTBOPHMBIC. B KOpMax BUTaMHUHBI
HAXoJATCsl NTMOO B aKTUBHOM, MO0 B HEaKTUBHOU ¢opme. Bo BTOpoM ciydae oHH
HA3BIBAIOTCS MPOBUTAMHHAMH. B KHWIICUYHWUKE TPHU y4aCTHH MHUKPOQIOPHl CHHTE3HUPYIOTCS
Butamuusl K, B 1 Ouorus.

BuTtaMuHBI y4acTBYKHT B PEryJisuyd MeTaOoM3Ma M KIIETOUYHOTO JIBIXaHUS (BUTAMHHBI
rpynnsl B U HUKOTHHOBas KHCIIOTa), B CHHTE3€ JKHPHBIX KHCIOT, TOPMOHOB CTEPOUTIHOU
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npupoabl  (IAHTOTEHOBask KHCIOTa) U HYKJIEMHOBBIX KHCIOT (doiueBas KHUCIOTa,
[[MaHOKA0AJIOMHH), B PETYJSIUU TMPOIECCOB (POTOPELENIIMU U Pa3MHOXKECHHS (PETUHOII),
obmena kanpius U docdara (Kanpudepos1), BO MHOTHX OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
nporeccax (ackopOMHOBasi KHUCIIOTa, TOKo(depoid), B TeMOomod3e M CHHTe3e (aKTOpOB
CBEPTHIBaHUS KPOBHU ((PUILUTOXHMHOHBI), & TaK)Ke 00ECIeYnBalOT 0COOCHHO HEOOXOAMMOE TpH
AKCTPEMATbHBIX Harpy3Kax aHTHOKCHJIAHTHOE JIeHCTBUE HA MeMOpaHbl (ButamuHbl A, C, E).

AHTUOKCUJIAHTHOE  J€iCTBME  BHUTAaMHUHOB  OOYCJIOBJIEHO  UX  CHOCOOHOCTBIO
WHAKTUBHUPOBATh TOKCUYECKHE MPOIAYKTHI MPeoOpa30oBaHusl B OpraHU3Me KUCIOPOa WU TaK
Ha3bIBacMble CBOOOJIHBIE paTUKajbl, COJAEpHKAIME BO BHEIIHEH OpOUTE OJUH HEMapHbI
anekTpoH. I[loBbIIeHHBIA TIpUeM BUTaMUHOB, B yacTHoctu A, C, E, pexomenayercs st
COXpaHEHUs 3/I0POBbS, MPOPMIAKTUK CTPECCOB, a TaKXKe K CEeplIeYHO-COCYIUCTBIX U
OHKOJIOTUYECKUX 3a00JICBaHM, B Pa3BUTHH KOTOPHIX CBOOOJHBIC pPAJUKAIBI HIPAIOT
OOJIBIITYIO POJIb.

Bonpocs! 11 caMOKOHTPOIIS

1) OOMeH BelecTB U €ro 3HaYCHHE.

2) OOMeH yriIeBoIOB

3) bBexoBIii 0OMEH.

4) OOMeH THIHIOB.

5) ®wusnonoruyeckoe 3HaYCHUE OHOIIEMEHTOB H BOIbI
6) ®wusrosornyecKas poyib BATAMUHOB.
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Jlexuus 9
OBMEH SHEPTUHU U TEPMOPET'YJIALUA
9.1. O6mMe 3aKOHOMEPHOCTH 00MeHA IHEPTUH

XKuznenearenbHOCTh OpraHu3Ma OOECIEYMBAETCS MHOKECTBOM aKTHUBHBIX IPOLIECCOB,
IPOTEKAIOLIUX C UCTIIOIb30BAHUEM XUMHUECKON SHEPTUU. DTy SHEPIUI0 KJIETKHU MOJy4YaroT U3
0enKoB, KMPOB W YIJIEBOJOB IUINM IyTeM Iepexoja €€ B (opMy, AOCTYHHYIO AJs
UCTIOJIb30BaHuUs B opranu3me. Takast sHeprus o0pa3yercsi B CIOXKHOM e MEeTadOIMYECKIX
peaKLMii, B KOTOPBIX BBLACISAIOT TPU CTaANU.

Ha nepeoii cmaduu, xoTopas pealn3yercsl TIIaBHbBIM 00pa3oM B MUIIEBAPUTEIHHOM
TPaKTe, KPYIHbIE MOJEKYJbl OEIKOB, )KUPOB M YIJIEBOAOB PaCILEIUIAIOTCA (epMEHTaMu Ha
cnenu(uyeckre CTPYKTypHbIE OJNOKHM — aMHHOKHCIOTBHI, JXKUPHBIE KHCIOTBI, TIHIIEPOI,
[JIIOKO3Y U Apyrue MoHocaxapuibl. Ha emopoii cmaduu 13 3THX NPOIYKTOB 00pa3yroTcs
eme 0osee MpocThie MOJIEKYJIBI 00mMe sl oOMeHa pa3HbIX BemecTB. K HUM OTHOCSTCS, B
YacTHOCTH, IHMpYyBaT, aleTHIKO3H3MM A, L-keroriyrapar, okcanoanerar, ¢ymapar,
cykuuHat. Tpemuva cmadusa - MUK TPUKAPOOHOBBIX KHCIIOT, UK JIAMOHHOW KHCIIOTBI, WX
ki Kpebea — npuBoaut k okucinenuto Bemect 10 CO, u H2O. Bona ¢ yriekuciasiM razom
U OCBOOOXKJAIOLIMECS a30TUCThIE  MPOAYKTHl OOMEHAa YIAIAIOTCS BbLACIUTEIbHBIMU
OpraHamH.

Bropast u Tperhs craguu MerabosiM3Ma pPa3BUBAIOTCS BHYTPUKIETOYHO B PA3JIMUYHBIX
opraHax. Ha »Tux cragusx u3 MPOJYKTOB pAacCIIEIUIEHUs] IHMTaTEeIbHBIX BEILIECTB
0CBOOO’KIaeTCs MOYTH BCS 3aKIIOYEHHAs B HUX DHEPIHsl, HA MEPBOM CTaauM 0CBOOOXKIAeTCs
auib 1 % 3Hepruu B pe3ynbTaTe ruApoJIn3a B MUIIEBAPUTEIbHOM TPaKTe.

CooTHolIeHHe MPUX0/Aa U pacxoaa 3HepruM. [ aleKBaTHO MUTAOILErOCs B3pOCIIOTro
OopraHM3sMa C JOCTAaTOYHOH JBUIaTEIbHOW AaKTHUBHOCTBIO XapaKTEPHO HHEPreTHUECKOe
paBHOBECHE: MOCTYIUIEHUE B OPraHU3M SHEPIUU COOTBETCTBYET €€ PAacXoJy, TO €CTh UMEET
MECTO PaBEHCTBO MpPOIECCOB aHaOoiam3Ma M Karabonu3ma. CyIIecTBYIOT MEpUOIUYECKUE
(OmopuT™MHYeckue) KojeOaHUs CKOPOCTH peakuuil sHepreTuyeckoro oOmena. Tak, B
YTPEHHUE Yachl U B JIETHEE BpeMs rojia aHaOOJIMYECKUE pEeaKlIMi HECKOJIBKO MEHEE aKUBHBI,
4YeM B BEUEPHEE BPEMS CYTOK U B 3MMHUE MECSALIBI.

IIpeodpa3oBanus 3Hepruu B opranusme. Koneunoii popmoil mpeodbpazoBaHusi SHEPrun
SBJISIETCS TEIUIOBasl Heprus. YacTb 3HEPruu, 3aKiIOueHHas B MOJeKyjgax OelKOB, )KUPOB U
YIJIEBOJIOB, HE UCMOJIb3YeTCs JJI CUHTE3a MaKpO3PIMUECKUX COEIMHEHUH, a paccenBaeTcs B
OKpYXaromyr cpeny. Jloas 3TOi 3HEprUM — MEPBUYHOIO TEIUIA — COOTBETCTBYET NPUMEPHO
35 % Bcell XMMHYECKOW HHEPIWM TNHIIEBBIX BemecTB. [Ipm pacmage MakpodpruyecKux
COEIMHEHUI YacTb MX DHEPIMM TaKXKe IMEPEXOAUT B TEIUIO, Ha3BaHHOE BTOPHMYHBIM. OHO
TaK)Ke BBIIEISETCS B OKpysKarolyto cpeny. [lns pynkunii oprannszma (BHyTpeHHeH paboThI) -
TPAHCIIOPTA, CUHTE3a, CEKPELUH, COKPAILEHUS TIaAKUX U CKEJIETHBIX MBIIIL] - UCIIOJIB3YETCs
25 % Bcelt XUMUYECKOH SHEPTHH MUIIA. JTa SHEPTHs B MOCIEIYIOMEM TaKKe TEPEXOIUT B
TEIUIOBYIO.

MHTEHCUBHOCTh 3HEPreTUYECKOro OOMEHa MPUHATO OIEHHBATh B €AMHUIIAX TEIIOBOM
SHEPIUH, MOCKOJBbKY TEIUIOBas SHEPrus MpeCTaBiseT COOOM eIMHCTBEHHBIH SKBHBAJICHT
npeoOpa3yromiencs B Opranu3Me XUMHUIECKoi dHeprun. B MexmyHapoHo# cucTeMe eTMHUIL
(CH) B kauecTBE OCHOBHOW €IMHHUIIBI SHEpruu mpuHAT mKoynb (x): 1 JJx = 1 Barr B 1
CEeKYHIIy = 2,39-104 kan; 1 kxkam = 4,19 x/[x.
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9.2. Buabl pacxoja JHepruu

PaznuyaroT ocCHOBHOI 00OMeH, 0OIIMiT 0OMEH U IIACTUYECKHIT OOMEH.

Ocnosnoit 00men obecrieuBaeT TOMEOCTA3UC OPraHM3Ma B CTAHAAPTHBIX YCIOBUAX H
MIPOLIECCHI PECUHTE3a UX CTPYKTYP IOCIIe TUCCUMUWISINY. M3MepsieTcs oH yTpoM HaTOLIaK, B
MOJIOKEHUN JIe)Ka. ODHEPrusi OCHOBHOIO OOMEHA pacxXoIyeTcss Ha CHHTE3 KIETOYHBIX
CTPYKTYp, HOJJepX aHUE TIOCTOSHHONW TeMIepaTypbl Tena, IesTeIbHOCTH BHYTPEHHUX
OpPraHoOB M MOJAECpPKaHUE TOHYCA CKEJICTHBIX MBIIII. BennunHa OCHOBHOrO 0oOMEHa 3aBHCUT
OTBH/Ia )KUBOTHOT'O, IOPOJAHBIX 0COOEHHOCTEH, T10J1a, BO3pacTa, MaccChl Tela.

ILnacTuyecknii 00MeH — 3TO pacxo]] YHEPTUU, 00ECIIEUYNBAIOIINN POCT PA3BUBAIOIIETOCS
OpraHu3Ma U BOCCTAHOBJIEHUE CTPYKTYPHBIX AJIEMEHTOB OpraHH3Ma I0cJIe TshKelIon 00Je3Hu
WIN JJTUTETHHOTO TOJIOIAaHHS.

OO0mmii 00MeH — 5TO coYeTaHWe OCHOBHOTO, IJIACTHYECKOr0 0OMEHa U IHEepreTHYeCKUX
TpaT  OpraHuM3Ma,  OOECIEUMBAIOIIMX  €r0  JKU3HEACATEIILHOCTh B YCIOBHSX
TEPMOPETYIATOPHON, SMOIMOHATBHON, MUINEBOM U padouelt Harpy3ok. OOmuii oOMeH
NPEBBIIIACT OCHOBHONW OOMEH 3a cueT (DYHKIMHA CKeNeTHBIX MbIm. [Ipy mX MHTEHCUBHOM
COKpAIlIEHUH PacXoJi PHEPTUU B MBIIIIE MOKeT MOBBICUThCA B 100 pa3, oOmmii pacxon
DHEPTUU 32 HECKOJIBKO CEKYHJ MOXKET MOBBICUTHCS B 50 pa3 mpu y4acTHH B TaKOW peakiuu
0oJiee TpeTH CKENETHBIX MBbIIIII.

Crienuduueck TUHAMAYECKOE JIEHCTBHE MHINM — STO IOBBIIMICHHE PacXoia YHEPIHUH,
CBS3aHHOE C TMpEBpAllleHHEM MUIIEBBIX BEIIECTB B OpraHU3Me IOCIE MX BCACHIBAHHS W3
MUIIEBAPUTEIBHOTO TpakTa. [Ipu morpedieHnn cMemaHHoi MUK 0OMEeH MOBBIIIAETCS Ha S-
10 %; yrieBoaucTas M *UpHas MHILA YBEIMYMUBAET €r0 HE3HAUUTEIHHO — MpuMepHo Ha 4 %.
[Tunma Goratas 6eIKOM, MOXKET MOBBIMATH pacxon dHeprun Ha 30 %, addext mmres 12-18
YacoB.

Bo Bpems cHa ypoBerb wMmertabomm3ma Ha 10...15 % Huke, YeM B YCIOBHUSX
00JIpCTBOBAHUSI.

Peryasinusi oOMeHna 3nepruu. B runoraigamyce UMEIOTCSA TaK Ha3bIBAEMbIE SPTOTPOIHBIE
U TpO(QOTPONHBIE 30HBI TajlaMyca, B KOTOPBIX paCIONAraloTCs LEHTPHI TOJO0MA, JKaXIIbl,
MUILEBOr0 ¥ MUTHEBOT0 HachllleHus. JInmOudeckas kopa cCiocoOCTBYeT KaK BEreTaTHBHOMY,
TaK ¥ METa0OJIMYECKOMY 00eCTieueHHIO YMOLIMOHAIBHBIX peakiuii. Kpome aToro Hoas kopa
MOYET OBITh CYOCTPaTOM JUIsl BRIPAOOTKH «META00IMUECKUX» YCIOBHBIX Pe(IeKCOoB.

9.3. TenJjio00MeH U peryJsiiusi TeMIePaTypsbl TeJia

[TocTosiHCTBO TemmepaTypbl Tela >KMBOTHOIO — HEOO0XOAMMOE YCIOBHME Uil OOMeHa
BELIECTB U BeAYUINI (akTop, 00ecreynBaroIfil HOpMaJIbHbBII YPOBEHb TKAHEBBIX MPOLIECCOB
B IIeJIOM opraHuszMe. B To ’xe BpeMsi ypoBeHb OOMEHa BELIECTB M SHEPIMM ONpejessier
MOCTOSTHCTBO ~ TEMIIEpaTypbl JKUBOTHOro. TemyioBoil OalaHC HaxoguTCs B  MIPSIMOMR
3aBHCUMOCTH OT PaBHOBECUs MEXIy HpPOAYKIHUEH >Hepruu, oOpasyloliencs B pe3ysbTaTe
KU3HEJCATCIIBHOCTH OpPraHu3Ma, W OTAaded ee B OKpyxkawomyro cpeny. Ilomnep:xanue
TEPMUYECKOTO TOMEOCTa3a B OpPraHM3MeE BBICIINX >KUBOTHBIX OCYIIECTBIsIeTCs Oiaronaps
JESITEIbHOCTH CI0KHOTO (PU3NOJIOTMUYECKOT0 MEXaHU3Ma, PETryJINPYIOIIEro TEMIONPOIYKIIHIO
U Teriootaavy. TermionpoayKIus — Mpolece XMMUYECKHiA, a TeII00TAaYa — (U3NIECKUH.

[To Temnepatype Tena >KMBOTHBIX JEJAT Ha J1Be Oombiine rpynnsl. K oqHoil npuHaanexar
TaK Ha3blBacMble MOMKHJIOTEPMHBIE (XOJIOAHOKPOBHBIE) )KUBOTHBIE. TeMnepaTypa ux Tena
MAaCCUBHO M3MEHSeTCsl Beiel 3a KoseOaHWsSMU TeMIepaTrypbl BHeliHed cpenpl. K Hum
OTHOCSTCS PENITUIINU, 36MHOBOIHBIE, HACEKOMBIE U HEKOTOPBIE JPYTHE.
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Jpyryio rpynimy cocTaBisiOT rOMOHOTePMHBIe (TEIJIOKPOBHBIE) )KUBOTHBIE — NTHLBI U
miekonutaronme. OHM COCOOHBI MOANEPKUBATh CTAOMIBHYIO TEMIIEpaTypy BHYTPEHHHX
yacTell Tesla Ha ONpeeIeHHOM ypoBHE. Takoe MOCTOSHCTBO TeMIEepaTyphbl Tella Ha3bIBAIOT
H30TepMHEH.

JUis  kaxzaoro BuJa TOMOMOTEpPMHOIO KMBOTHOIO XapakTepHAa  OINpejAeeHHas
TeMIEpaTypHas IpaHuLa.

Huskas temnepaTypa Tena BbI3bIBA€T B OPraHU3ME PsAJl OU€Hb BAXKHBIX (PU3MOIOIHYECKUX
n3MeHeHni. CaMoe CyIIECTBEHHOE U3 HUX — 3TO YMEHbBIIEHHUE OTPEOHOCTU B KHUCIOPOJIE.
JlaHHBIM OOCTOSITENILCTBOM IOJIB3YIOTCSI XUPYPrU MpH TPYAHEHIIUX ONepalnusx Ha cepiue,
MO3Tre U JIPYTUX BaXHBIX OPraHax B YCIOBHSX, MPUOIMKAIOMIMXCS K UCKYCCTBEHHOW 3UMHEH
crstuke (rudepHarms).

Ecin TemmepaTypa Tena y pa3HbIX BHUJOB JKUBOTHBIX OTHOCUTENIBHO IIOCTOSIHHA, TO
TemIeparypa IOBEPXHOCTH Teja (KOKH) IOJBEp)KeHa 3HAYMTEIbHBIM KOJEOaHUSM. OTO
3aBUCHUT KaK OT BEJIMYMHBI HarpeBaHUs KOXH MPUTEKAIOLIEH KPOBbIO, TaK U OT OXJIAXKJIECHUS
ee okpyxaromeil cpenoil. [ToaTroMy opranusm TEIIOKPOBHBIX )KUBOTHBIX AEJAT HA JBE YaCTU:
BHYTPEHHIOIO, WJIM CEpALEBUHY (BHYTPEHHHME OpraHbl, CKEJETHas MYyCKyinarypa), H
MOBEPXHOCTHYIO 000JI0UKY Telna (K0Ka, KOHEYHOCTH).

[Tpumepro 50—60 % XUMHUYECKOH SHEPTUU KOpPMa, OCBOOOXKIAEMON B OpTraHU3ME,
HepeXOAUT B XHMHYECKHE CBA3M OCOOBIX OpPraHWYECKUX COEJUHEHHUH - MaKpOIpPIoB.
OcrasibHasg 3HEprusi B MpOIECCEe 3TUX IPEBPALLEHUI BBIACIAETCS B BUJE TEIUIa, KOTOPOE
pacceuBaeTcs B TKaHAX M HarpeBaeT HX. TemmepaTypHbli romeocra3 B OCHOBHOM
HOJJIEPKUBAETCS 3@ CUET cepAlleBUHbI Tena. [IocTosHCTBO TeMIiepaTypsl Tejla JKUBOTHOTO, C
OJIHOW CTOPOHBI, OCYIIECTBISETCA XUMUYECKOH, € IpYroi — (pu3nueckoil TepMoperyisuuei.

XuMmnuyeckasas TtepMoperyasauusa. [log XuMuU4ecKol TepMOperyiasaluued MOHUMAKOT
COBOKYIHOCTb  (DM3MOJIOTUYECKUX IPOLECCOB, OOECHEeunBaAIOUIMX OOMEH BEIECTB U
o0Opa3oBaHHe TeIJla B OpraHU3Me XUBOTHBIX IPU BO3JCHCTBUM Pa3IUYHBIX TEMIIEpaTyp U
npyrux (axkTopoB BHemIHeH cpenbl. OHa SBISETCS CIOXKHBIM Pe(IIEKTOPHBIM aKTOM, UMEIO-
MM JOBOJIbHO IOCTOSIHHBIA BMJOBOM NpPU3HAK, XapaKTEpU3YIOIIMH OTHOILEHUE DPAa3HbIX
KUBOTHBIX K YCIIOBHSIM BHEIIHEH CPEJIbI.

Kak wu3BecTHO, Temao oOpa3yercss MpH OKHUCIMTEIbHBIX IPOLECCax B MHUTOXOHAPHIX
KJIETOK. MBIIIIIBI U JK€JI€3bl, COCTABIISISL OOJBIIYIO YAaCTh XKUBBIX TKAHEH, CIy aT OCHOBHBIMU
yuacTkamu Temionponaykuuu. bonee 80 % Temna opraHm3Ma oOpa3zyercss B CKEJIETHBIX
MBIIIIAX BO BpeMs paboThl. Bropoe MecTo mo BbpaOOTKe Termia 3aHUMaeT neueHs. [loatomy
Be/ylllas poJib B OCYIIECTBICHUM XUMHMUYECKOW TEPMOPETYJISIUM HMPUHAIIECKUT CKEIETHBIM
MBIIIIAM ¥ TTeYCHH.

Ha oOmeH BemecTB W HHEpruM BIHUSET TeMIleparypa OKpyxaromieid cpenabl. Ilpu
MOHWKEHUU BHEUIHEW TemrepaTypbl OOMEH BEIIECTB IOBBIIIAETCS, U HAO0OpOT, INpHU
MOBBIIIEHUN — TOHM)KAETCsI, YTOObI HE JOMYCTUTh IeperpeBaHus opranusmMa. Temmeparypa
Cpeibl, IPU KOTOPOM TEIJIOYAECPKHUBAIOIINE MEXaHU3Mbl HE MOTYT OoJibllle MOJAECpPKUBATh
IOCTOSIHHYIO TeMIepaTypy Tella M TelJIONpOAYKIUS JOJDKHA BO3pacTaTh, HAa3bIBAIOT
KpuTHYecKoii. [Ipryem /17151 pa3HbIX BUJIOB )KMBOTHBIX 3Ta TEMIEpaTypa pa3InyHa.

Cpenu cenbCKOX035MCTBEHHBIX KUBOTHBIX KPYIHBIM POraThlif CKOT U OBIIBI UMEIOT CaMyIo
HU3KYI0O KPUTUYECKYIO TEMIEpaTypy M MO3TOMY MOTYT JIydllle MPOTHUBOCTOATH XO0Jony. Y
YIIUTAHHOTO CKOTA OHA HIDKE, YEM Y HEYITUTAaHHOTO, TI03TOMY IE€PBBIE JIYUIE MTEPEHOCIT HU3-
KH€ BHEITHHE TEMITEPaTyPHI.

®usnyeckas Tepmoperyasuus. Ilon ¢usnueckoir TepMmoperynsauue MOHUMAIOT
COBOKYITHOCTH (PU3HOJIOTUYECKUX MPOLECCOB, PETYIUPYIOIIUX OT/ady Terja U3 Opranusma u
TEM CaMbIM 00ECIIEYMBAIOIINX [TOCTOSIHCTBO TEMIEpaTyphl Tela KHUBOTHOTO.

55



OpranusM BBIBOJUT TEIUIOBYIO SHEPTUIO CIEAYIOMMMHU criocoOamu: 1) paauanuei u
KOHBEKIMEH; 2) ¢ ucnapsoeics BoJI0N Yepe3 KOXKY U JbIXaTelbHbIE TYTH; 3) ¢ KaJIOM U MO-
YO.

[TepBbie nBa criocoba Oojiee BaXKHBI JAJIsl BBIACICHHS TEIUIA MO CPAaBHEHHUIO C TPETHUM.
O} PeKTUBHOCTh NaHHBIX CIOCOOOB BO MHOIOM 3aBHUCHT OT JOCTATOYHOT'O 3amaca BOJIbI B
opranusme. KonnuecTBo Temia, MOTEPSHHOIO TEJIOM IIPU UCHapeHuu | T BOJBI, COCTABIISAET
npumepHo 2,4 kJ[x.

Koxka wurpaer BaxkHYIO pOJb B TEPMOPETYISIIHH, TaK Kak okono 60 % olmieil morepu
TeIUla MPU HCIAPEHUHM MPOUCXOAUT Yepe3 Hee. DTOMY CHOCOOCTBYIOT IMOTOBBIE JKEJE3Bl.
Xopomio pa3BUTHl NOTOBBIE XKEJIE3bl y JIOLIaJEH, KPYIIHOTO poraroro ckora u oseu. B 3a-
BUCHUMOCTH OT YPOBHSI XMMHUECKOH TEPMOPETYJSILUHU, BBIMOIHEHHUS MBIIIEUYHON paboThl U
TEMIIepaTypbl OKPYKAIOMIEH Cpellbl BBIACISACTCS Pa3IMuHOE KOJUYECTBO MOoTa. Y cobak m3-3a
c1a00ro pa3BUTHSI MOTOBBIX XKEJe3 BOJIa UCIAPSAETCS B OCHOBHOM Yepe3 JIbIXaTelbHbIC MYTH.

bnarogaps coBMecTHOMY JEMCTBMIO MEXaHU3MOB, PETYJIHPYIOIUX HWHTEHCUBHOCTD
oOMeHa BEUIECTB U IHEPTHH (XUMUYECKasi TEPMOPETYIISAINS ), © MEXaHU3MOB, PETYIUPYIOIINX
KPOBOCHA0)KEHUE KOXKH M MOTOOT/AEICHHE, TO €CTh TEIUIooTAady ((pu3nueckas TepMoOpery-
TS ), TeMIepaTypa Teia )KHUBOTHOTO BCETa HAXOIUTCS Ha MOCTOSHHOM YPOBHE, HO UMEET
CYTOUYHYIO PUTMHUKY. Y TPOM OHa OOBIYHO HIDKE, YeM BeUepOM (IIMPKATUAHHBIA PUTM).

Perynsinusi Temneparypsl Tesa. OCHOBHOM LIEHTP, PEryJIUpPYIOIIMM TeMIIepaTypy Teia
KUBOTHOI'0,— 3TO TMIIOTaiaMyc. B ero nmepenHei yacTu pacrnoiokeH LEHTp TeIIooTAauu, a
B 3a/IHEH — ILIEHTp Teroo0pa3oBanus. biarogapst HATUYHIO B KOXKE TETIOBBIX U XOJOJOBBIX
pPEeLenToOpoB CUTHAJIbl 00 M3MEHEHUAX TEMIEPATypbl MOCTYNAIOT B LEHTP TEPMOPETYIISILHH,
KOTOpbI  MEpeJaeT  COOTBETCTBYIOIIME  HUMIIYJIBCbl  COCYIMUCTBIM,  JbIXaTEJIbHBIM,
JBUTATE€IbHBIM W JAPYTUM LEHTpaM, Y4YacTBYIOIIMM B TepMmoperyisuuu. LleHTpanbHbIi
MEXaHU3M TEPMOPETYJIALMU IPUBOJUTCS B JAecTBUE IBYMd nyTsaMHU. [lepBblil onpenensercs
TEMIIEpaTypoy LUPKYJHUPYIOLIEH KPOBHU, OMBIBAIOLIECH rurnoraitamyc. B 3aBucumoctu ot ee
TEMIEPATYpbl BO30YXAAE€TCS COOTBETCTBYIOUIMM IEHTP, BIMSIOUIMM Ha TEMJIONPOIYKIHUIO
WIH TeIU100TAady. BTopoil myTh — pedaeKTOPHBIN U yCTOBHO-PE(PIECKTOPHBIH.

Bonpocs! 11 caMOKOHTPOJIS

1) TIpeoGpa3oBaHue SHEPrHU B OPraHU3ME

2) OCHOBHOI1 U ITPOYKTUBHBI OOMEH U METOJIbI UX OTPEICICHUS.

3) Ta3000MeH Kak MOKa3aTesb SHEPreTHIECKOro OOMeHa.

4) TemmepaTypa Teja y CelbCKOXO3sIMCTBEHHBIX JKUBOTHBIX U €€ CYTOUHbIC KOJICOaHHSI.
5) Xumuueckas u pu3HIECKas TEPMOPETYJISLIHUS.
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Jlexknus 10
OU3NO0JIOI'UusA BBIAEJEHUSA
10.1. 3naveHue IKCKpennd U PYHKIHS MOYEK

Bbiienenue (3KCKpenus) — 0CBOOOXKICHHE OpraHu3Ma OT KOHEUHBIX TPOAYKTOB 0OMEHa,
qy)KEpOJHBIX BEIIECTB M M30bITKA NMTATEIbHBIX BELIECTB. [JIaBHBIMU OpraHami,
BBIMOJHSIOUIMMHU BBIACIUTENbHYIO (YHKIUIO, SIBISIOTCS TIOYKU U JIETKHUE.

[Toukn BBIIENAIOT MPAKTHYECKH BCE a30TCOAEPIKAIME BELIECTBA, OOJbIIE MOJOBHHBI
BO/Ibl, MUHEPAJIbHBIE COJIH, U30BITOK MUTATENbHBIX BEIIECTB, YYKEPOAHbIE BEIIECTBA.

Jlerkue ymajslOT MPaKTHYECKH BECh OOpA3YIOMIMKCS B OpraHM3ME YIJIEKHUCIBIN ras,
HEeOO0JIbIIIOE KOJIMYECTBO BOJIbI, HEKOTOPHIE JIETYYHE BEIECTBA.

BoirenurenbHyro GyHKIUIO KPOME ITOYEK U JIETKUX BBIMOJIHAIOT TAKXKE KOXKa, eI y10UHO-
KUILEYHBIN TPAKT, CIIFOHHBIE JKEJI€3bl U CIIU3UCTHIE O0OIOUKH.

Kenespl nuIeBapuUTENIbHOIO TPAKTa BBIACISIOT COJIM TSDKEIBIX METAIOB, YYXKEPOIHbIE
OpraHMYeCKHUE COEIMHEHHUs, HEeOOJbIIOE KOJIMYECTBO MOYEBHMHBI W MOYEBOW KHCIOTHI,
JICKapCTBEHHbIE  BEHIECTBA. OKCKpPETOpHAs  (YHKIUS  CIIOHHBIX JKele3 MW BCed
MUIIEBAPUTEIbHON CHCTEMBI BO3pacTaeT Mpu HapyumieHuu QyHkuuu nouek. [lpu stom
3aMETHO yBEIMYUBACTCS BbIBEJICHHE TPOAYKTOB 0OMEHa OEJIKOB.

[leyenp Taxke mNpUHUMAET ydacThe B BbiaedeHHH. C TMOMOUIBIO TMEYEHH uepe3
KEITyJ0YHO-KUIIEYHbIN TPAKT yJAJIAIOTCS U3 KPOBU TOPMOHBI U MPOAYKTHI UX ITPEBPALICHUH,
OPOAYKTHl OOMEHa TeMOIVIOOMHA, KOHEUHbIe MPOAYKTHI OOMEHa XOJecTepuHa — >KEITYHbBIE
KHUCJIOTBI.

[ToToBBIE 3K€TIe3bI UTPAIOT BAXKHYIO POJIb B BBIACICHUN BOJbI. OHU BBIIEISIIOT TAKXKE COIU
HATpUs, KaJusl, KaIbLKs, MOYEBHHY, KPEATHHHH, MOYEBYIO KHCIIOTY, HEOOJIBIIOE KOJTUIECTBO
YIJIEKUCIIOro rasa.

CanpHblIe kee3bl BBIACISIOT MPOAYKTHl 0OMEHA MOJIOBBIX TOPMOHOB, KOPTUKOCTEPOUIOB,
BUTAaMUHOB, (DEPMEHTOB.

Taxum 006pa3oM, MHOTHE OpraHbl y4acTBYIOT B ITPOLIECCAX BBIACTICHUS, HO TIOYKA SIBIISETCS
[JIaBHBIM U3 HUX.

@Oynkunu novyek. yHKIMN NoYeK 0OBEANHAIOT B UETHIPE OCHOBHBIE TPYIIIBL:

1. Oxckpemopnas ynkyua — BbIBEACHUE TPOIYKTOB OOMeHa O€JIKOB (MOYEBHHBI,
MOYEBON KHUCIOTHI U KpEaTHHUHA), BOJIbI, TOPMOHBI U MIPOAYKTHI UX pacraja, JIeKapCTBEHHbIE
CpEJCTBA, M30BITOK MUTATEIbHBIX BEHIECTB. JKCKPETOPHAasi (YHKIMS MOYEK BBITOJIHAETCS B
nporecce MoueoOpa3oBaHMs, KOTOPOE OCYLIECTBISETCS C IOMOILIBI0  (pUIbTpaIMH,
peabcopOIuy U CEKpeIuu.

2. Ilouka yuacmeyem 6 memabdonuueckux npoueccax. B Hell akTHUBHO WHJIET
[JIIOKOHEOT€HEe3 — 0COOEHHO MpH ronofanuu. [louka ydacTtByer B oOMeHe nunuaos. [louka
pacuierisier Oenku, peabcopOupyeMble M3 MEPBUYHOM MOUYM C IOMOUIbIO MHHOLMTO3a,
y4acTBysl TeM caMblM B OOMeHe OelkoB. B Hell CHUHTE3upyIoTCs BaKHbIE KOMIIOHEHTHI
KJIETOYHBIX MeMOpaH, KOTOpbIE 3aTeM IOCTYNaloT B KpoBb. B mouke oOpa3yeTcst OCHOBHOE
KOJIMYECTBO apruHUHA, HEOOXOauMMoOe JUIsi opraHu3Ma. B Hell paclueruisitoTcsl NMenTuiHbIe
TOPMOHBI, 00Pa3yIOTCsl aMMHOKHUCIIOTHI aJlaHUH M CEpPHH, 00pa3yloTCsl BEIIeCTBAa, KOTOpHIE
BBIJICJISIFOTCSI U3 OPTaHU3Ma, YHOCS ¢ COO0M MTPOTYKTHI paciajia OeIKoB, TOPMOHOB.

3. Ilouka yuacmeyem @ pezynayuu pH, 0CMOTHYECKOTO U apTepUAILHOTO JaBJICHUS,
MOCTOSTHCTBA HOHHOT'O COCTaBa IJIa3Mbl KPOBU, PETYJISLIUN 00BbeMa BHEKJIETOUHOM SKUIKOCTH.
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4. Ilouka npodyyupyem OVOJIOTHYECKH aKTUBHBIC BEIECTBA: PEHUH (aKTUBUPYET
AHTHMOTEH3WHOTEH, KOTOPBIM BBI3BIBACT CYXKEHHUE COCYIOB), YPOKHHA3y (aKTHBUPYET
IJJa3MUHOTEH, KOTOPBIM  BBI3bIBaCT  (UOpPUHONIM3), TPOMOOIUIACTHH, TPOMOOKCaH
(crmocoOCTBYeT arperaniid TPOMOOIIMTOB M CYXCHHIO COCYIOB), MPOCTAIUKINH (TOPMO3UT
arperaryi TPOMOOIIUTOB), SPUTPOIIOITHH, TPOMOOIIOITHH, aJICHO3HH.

5. 3awpumnaa QynKyua nouku 3aKIOYACTCI B TOM, 4YTO OHa O0O0E3BPEKUBAET
YyKEpPOTHBIC SITIOBUTHIC BEIIECTBA.

10.2. Mexanu3M o0pa3oBaHusi MOYH

MoueoOpa3oBaHue — 3TO MpoIiecc, KOTOPBIN MPOTEKaeT B ABE (Pa3bl.

Ilepeaa paza — punempayuonnaa. Ona nporekaet B kancyne lyminsackoro-boymena u
3aKiroyaeTcss B oOpa3zoBaHuM mepBUYHOM MouM. [lepBuunHas Mo4ya — 3TO IuUIa3Ma KpPOBH,
numeHHas OenkoB. [lepBuuHast Mo4ya GUIBTPYETCS U3 KaWUIIPOB MaJlbIIUTHEBa KI1yOOUYKa B
MOJIOCTh  Kamcynbl. J[as Toro uroObl Obula BO3MOXKHA (UIbTpanusg, HeoOXoauma
3HAYUTEIbHAS PA3HOCTh JABJICHUS B COCyldax W Karcyne. Takoe naBieHue B KiIyOOuke
obOecrieunBaeTcs TEM, YTO MOYEYHBIE APTEPUU OTXOMAAT HEMOCPEICTBEHHO OT OpIOIIHOM
AOPTHI M KPOBbH IMOCTYIAET B 3TH COCYABI MO/ OONBIINM JaBieHueM. Kpome atoro, nuamerp
OPUHOCAIIET0 cocyla Ooinblie auameTpa BbIHOCAIEro. OO0beM (UIBTpALUU MOXKET
U3MEHAThCA. Tak, HalpuMep, MPH MOBBIIIEHUN CHUCTOJMYECKOTO apTEePHAIbHOTO JIaBICHUS
BbIe 180 MM pT.cT. 00beM (unbTpanuu yBenuuuBaetTcs. Ousndeckas Harpy3Ka, yMEHbIIAET
KIyOOYKOBYIO (WIBTpalMio. YBEIMYEHHE OHKOTHYECKOTO JaBJICHHS IUIa3Mbl KPOBH
MPENSITCTBYET (PUIbTPAIMK COTTIACHO 3aKOHY OCMOCA.

Bmopaa ¢aza — ¢paza peabcopoyuu. daza peabcopOumm — 0OpaTHOrO BCACHIBAHUS —
UJET B MPOKCHUMAIIbHBIX U3BUTHIX KaHalbllax HedpoHa u netie ['enne. Moua, koTopasi Te4eT
[0 KaHalbllaM M TeTie HepOHa Ha3BIBACTCA GMOpuUyHOU. B TPOKCHMAaNIBbHBIX HM3BHTHIX
KaHaJbllax peabcopOupyercss g0 65 % oObema Bcero Quibtpara. [loJHOCTBIO
peabcopOUpPyIOTCsS aMUHOKHUCIIOTHI, TIIFOKO3a, BUTAMUHBI, MUKPO3JIEMEHTHI, O€IKH (KOTOPHIE B
MaJbIX KOJMYECTBax IONaaalT B (uiabTpar), (ocdaThl, OCHOBHAs 4acTh OuKapOOHara,
Kpome 3toro 31ecs peabcopbupyercst 3HaUuTeNbHast yacThb xJjiopa, 50 % MoueBUHBI, OKOJIO 65
% wnatpusi. CoBceM He peaObCOpOUpPYIOTCS KpeaTMHUH U cyib(darel. BerecTBa, KOTOphIE
peabcopOupyIOTCSl  MOJIHOCTBIO  HA3BIBAIOTCS  MOPO20BbIMU, A T€  KOTOpble  He
peabcopOupyIOTCs Ha3BIBAIOTCA Oecnopo2osbimu. PeadcopOIus OCyIEeCTBISIETCS ¢ TIOMOIIBIO
CJIEAYIOIIMX MEXaHHW3MOB: 1) BoJa U MOuUeBHHa peabcopOMpyIOTCsS C MOMOIIBI0 OcMoca; 2)
AMUHOKHUCJIOTBl U TJIIOKO3a — TOCPEICTBOM HATPUH3aBUCHUMOIO TpaHCIOpPTa; 3) Oenku —
MUHOILIUTO30M; 4) JIEKTPOJIUTHI — IEPBUUYHO-aKTUBHBIM M BTOPUYHO-aKTUBHBIM TPAHCIIOPTOM.
Kpome 3Toro nmpokcuMalibHbIe KaHAIBIBI BBITIOTHSIOT CEKPETUPYIONTYIO (DYHKITHIO.

[Terns T'ennie BbIMOMHSAET (DYHKIMIO CO3JaHUS BBICOKOTO OCMOTHMYECKOTO IABJICHHS B
MO3TOBOM BEIIECTBE TMOYKH. JTa (YHKIHS OCYIIECTBISIETCS 3a CUET Pa3HOCTH IHAMETPOB
HUCXOJIAIIET0 M BOCXOJAIIEro KojieHa. JlMaMeTp HUCXOJSIIEro KOJIeHa MEHBIIEe Juamerpa
BOCXOJISIIIIETO KOJIEHA, MPH STOM MoOYa IO KOJIEHAM JBMXKETCS B MPOTHBOIOJIOMKHBIX
HampaBieHusx. TakuMm oOpa3oM co37aercsl JaBjl€HUE, KOTOPOE CIIOCOOCTBYET Nepexoay
KHJIKOCTH B WHTEPCTHINN, a TaK)Ke CIIOCOOCTBYET IBIDKEHHIO BTOPHYHOW MOYH. 3aTeM
BTOpHYHAs MoYa U3 e ['eHiaM nmomajgaer B qUCTalbHbIN U3BUTOM KaHamel. B quctanbHbIX
M3BUTBHIX KaHAIBIAX NPAKTUYECKA 3aKaHYMBAETCS PeaOdCOpOIHs SJIEKTPOIUTOB W BOJBI.
Peabcopbumst B 9TOM yacTu HepoHa HazbpiBaeTcs (haKyIbTaTUBHOM, TaK KaK OHAa WJAET MOJ
JeCTBUEM aHTHINYPETHYECKOTO TOPMOHA, TO €CTh MPUHYIUTENbHO. M30TOHMYeCKas Moda
U3 JUCTAIBHBIX KaHAJBIEB IMEPEXOJUT B  coOMparenbHble TPYOKHM — KOHEYHBIM OTen
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HeppoHa. B coOuparenpHbIX TpyOKax 3akaHYMBaeTCs (GOpMUpPOBAHHWE HEOOIBIIOTO
KosimgecTBa (0KoJo 1,5 1) KOHIEHTPUPOBaHHOM Mouu. B coOuparenbHbIX TpyOKax BTOpUYHAS
MouYa TEuYeT OYeHb MEJJICHHO, B HHUX peadcopOupyroTcs OOJbIIoe KOJIUYECTBO BOJBI,
MOYEBHMHA U 3JIEKTPOJIUTHL. B pe3ynprare 00pazyeTcs KOHEUHas MO4a, KOTOpast He COACPIKUT
caxap, aMMHOKHCIIOTHI, OesIoK U T.4. Ho mpu 3ToM KoJIM4ecTBO MOUEBHUHBI B HEM cOCTaBIIsSeT 2
%, B ortmuume ot 0,03 %, comepkamuxcs B miazme. KoHeyHas Moda M3 JIOXaHKH IO
MOUYETOYHUKAM MOCTYIAaeT B MOUYEBOM IMy3bIph U 3aTeM yAajsieTcsl U3 opraHusMa. B Teuenue
CYTOK 4€JIOBEK BbIIEISAET OT 1,5 10 2 IUTPOB KOHEYHON MOYH.

3a 24 yaca depes nmouku npoxoaut 800-900 imutpoB kpoBHU, U3 KOTOpoi obpasyercs 100
JUTPOB NMEepBUYHON Mouu. Best mta3ma kpoBu 3a cyTku ouninaercs 60 pas.

Peryasinusi mpoueccoB MouyeoOpa3zoBaHus. J[eATenbHOCTh, TOYEK peryaupyercs 1)
BEreTaTUBHON HEPBHON CHCTEMOW CHMITATUYCCKUMH BOJIOKHAMH M OJIYKIAIOIUM HEPBOM, a
TaKKe KOpOH OOJbIIMX MONyHIapuil 4Yepe3 ee BIMSHHE Ha HSHAOKPUHHYIO CHUCTEMY; 2)
TYMOpaJIbHAsi PETYJSIUs OCYILECTBIISCTCS C TIOMOIIBIO CIEAYIOIIMX TOPMOHOB: Q)
éazonpeccun — TOpPMOH Tunodusa (OCMOPEHEeNnTOpsl JAIOT HH(OPMALMIO O COACpPKAHUU
CoJieii B KpPOBH, €CIM WX KOHIIGHTpPAIUs TIIOBBIIIACTCS, TO HAYMHAET BBIPAOATHIBATHCS
Ba30IPECCUH, KOTOPBIA 3aMyCcKaeT CeKpenuio (epMeHTa, CTUMYIHUPYIOMIETO KaHalbLIEBYIO
peabcopbuuto); 0©) ammuouypemuueckuii 20pmMoOH — TOPMOH THIO(PU3A CTHUMYIHPYET
o0paTHOE BCACBIBAHHME BOJIbI, B) MUPOKCUH — TOPMOH LIUTOBHUJIHOM >K€J€3bl — YCUIUBAET
MO4Ye0Opa30BaHKE; ) A0PeHaIuH — TOPMOH HAIIOYCYHHKOB YMEHBIIAET MOYe0Opa3oBaHue.

IIponecc MoueBbIBeaeHUsl. Moya Tocie MPOXOXKACHUS Yepe3 M3BUTHIE KaHAIBIIBI 110
BBIBOJHBIM IIPOTOKAM IOCTYIAET B JIOXaHKH, a 3aT€M 110 MOUYETOYHHKAM B MOUYEBOU IY3HIPb.
OnopokHeHHe MOYEBOro My3bIps ocyliecTBiseTcs pediaexkropHo. CuMmaTuveckas HepBHAs
CUCTEMA CIIOCOOCTBYET HAKOIUIEHMIO MOYM (CKUMAeT C(PUHKTEp), a MmapacUMIIaTUYecKas —
BBIBEICHUIO MOuH (pacciabisieT KpyroByr MbIIny). LleHTp MouencnyckaHus HaXOAUTCS B
KPECTIIOBOM OTJIeJIe CIMHHOTO Mo3ra. Ha JesSTenpbHOCTh 3TOr0 IEHTpa OKa3bIBAIOT
Bo3Oyxnatoniee BIMsIHME MPOAOJITOBATHIA MO3T, 33JHUNM TUIOTAlIaMyC M MEpeaHHUH OTAel
MOCTa, a CpeIHUN MO3T U KOpa OOJBIINX MOMYIIAPUl TOPMO3SIIIEe.

10.3. CocTraB KOHEYHOI MOYH

C momoupl0 TOYEK W3 OpraHU3Ma BBIBOJATCS TMPAKTUUECKH BCE a30TcOeprKalline
MpoyKThl oOMeHa OenkoB. C Mouoii 3a cyTku Beiaensercs 25...35 r moueBunsl, 0,4...1,2 1
azora, 0,5 r amuHOKHMCHOT, 0,5...1,0 r MOYEeBO#1 KUCIOTHI, 1,5 r KpeaTtnHuHa, 3...6 T HaTpus,
1,5...3,0 r xanus. B HOpme cpenHsisi KOHLEHTpAalMs a30TCOAEPHKALIUX BEIIECTB B MOYe
cocraBnsieT: kpearnHuHa 60...100 Monb/n, MOYEBHMHBI 5 MOIB/J, MOYEBOW KHCIOTHI
0,25...0,30 mMmonb/n, ammuaka 0,03...0,08 Monb /1. benkoeé u 2n0Kko3sl 6 HOpMe 8 moue
Hem. B Mouy momangaioT B HEOONBIIUX KOJMYECTBAX MPOU3BOJHBIC MPOIYKTOB THUEHUS
OCITKOB B KUIIICUHUKE — (DEHOJIA, MHJIOJIA M CKAaToJia. B KOHEUHOI MOUYe MMEIOTCS TUTMEHTHI,
oOpazyromuecs u3 OwnupyOuHa (ypoOunuHoreH). B KoHeyHONW Moue TakkKe HMEITCS
MIPOU3BOIHBIC TOPMOHOB, BUTAMHUHBI, ()EPMEHTHI, JICKTPOIHUTHI. [ITIOTHOCTH MOYHM COCTaBIISET
1,005-1,025, ocmoTtmyeckoe naBlieHHE e¢ cocTaBiser 15...16 arm. DH3HKO-XUMHUUYECKHE
CBOICTBA MOYH, €€ COCTaB IOJABEPIKCHBI 3HAYUTEILHBIM KOJICOAHUSIM, 3aBUCSIIUM TJIAaBHBIM
o0pa3oM OT cocTaBa KOpMa, KONUYECTBA NPUHITON KHUAKOCTHU, COCTOSHUS >KUBOTHOTO
(mokoit, paboTa, rojo/l, CBITOE COCTOSHUE U T. 11.).

Moua OONBIIMHCTBA JKUBOTHBIX TMpO3payHas, >KUIKas, IKEJITOro IBeta. Y
[ETBHOKOIIBITHBIX ~ MOYa MYyTHas, CIW3WUCTas, TEMHO-3€JICHOTO IIBETa BCIEIACTBHE
MPUCYTCTBUS B HEH BO B3BEIIEHHOM COCTOSIHUU MENIKUX KPUCTAILIIOB YTJIEKHCIOTO KaJIbIIHS.
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[TnotHOCTH MOUHM Kosebsercs ot 1,018 go 1,040, ocmoTuyeckoe napienue 23...30 MM. pT.
cT. Peakuusa moun — menounas. Tak nanpumep, pH mouu nomaau cocrasnusier 8,7...7,1;
KpYIMHOTO pOraToro ckora — 8,7, a mioTosgubix 5,7...7,0. Y Tensat cocynoB pH cmenieHo B
KHCIIYI0O CTOpoHY (5,7), a ¢ BO3pacToM IIOCTENEHHO MEPEeXOAUT B IIeNouHyro. B Moue
CEIIbCKOXO03IMCTBEHHBIX KUBOTHBIX COACPKUTCA OKOJI0 96 % Bonbl U 4 % cyxoro BeuiecTsa.
B coctaB cyxoro ocraTka BXOIST caMbIe pa3HOOOpAa3HBIC BEIIECTBA KAaK OPraHHMYECKOr0, TaK
Y HEOPTaHUYECKOTO POUCXOKIACHUS — MUHEPAIbHBIC COJIH.

YV MIIEKONUTAIONIMX OCHOBHBIM MPOJAYKTOM OEJIKOBOTO pacrajia siBasieTcs MOUYeBrHa (OHA
coctasisieT 90 % Bcero azora MO4M), a y ITUIl — MOYeBas KucioTa. MccineqoBanue cocrara
U (PU3UKO-XMMUYECKUX CBONCTB MOYHM HMEET OOJbIIOE 3HAYCHHWE MPHU ONPEICICHUH
COCTOSIHUSI )KHBOTHOT'O OpPraHM3Ma, TaK KaK OHO MOJXKET J1aTh HEOOXOJMMBIE CBEICHHS 10
0o0MeHy OeTTKOB, )KHPOB, YIIIEBOJIOB M MHHEPATbHBIX COCTUHECHUH.

Bomnpocs! 1151 caMOKOHTPOJISt

1) 3HaveHHE BHIICITUTENBHBIX MPOLECCOB.

2) Ou3HOIOrHYEcKasi pOJib MOYCK.

3) MexaHu3M 00pa30BaHUS MOYH.

4) ®Ou3NKO-XMMHYECKHE CBOMCTBA MOYH.

5) Perynsmus MoueoOpa30BaHUs U MOYEOTACICHUS.
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Jlexmua 11
OU3NO0JI0I'us 3HI[OKPI/IHHOI71 CUCTEMBbI
11.1. O0mue npeacraBjaeHus 00 YJHIOKPUHHBIX KeJIe3ax

Xene3pl BHyTpeHHEW CEKpeUMu — CIHELUAIU3UPOBAHHBIE OpraHbl, HE HMEIOIIUe
BBIBOJHBIX TPOTOKOB M BBIACISIONINE CEKPET B KPOBb, LEPEOPATBHYIO KHUIKOCTb, JTUMQY
Yyepe3 MEKKIIETOUHBIE IIETIH.

OHIOKPUHHBIE KeJe3bl OTIUYAIOTCS CIIOKHONW MOP(OIOrHYECKON CTPYKTYPOH ¢ XOPOIIUM
KPOBOCHA0KEHUEM, PACIIOJI0KEHbI B pa3IMUHBIX YaCTSAX OpraHu3ma. PaznuuaroT aBe rpymnisl
SHIOKPUHHBIX JKeje3: 1) OCYLIECTBIISIOIIME BHEUIHIOI U BHYTPEHHIOIO CEKPELHI0 €O
CMemaHHON ¢yHKnueH, (T.. 3TO IMOJOBBIE JKEJIE3bl, IOKEIYIOYHAs OKene3a); 2)
OCYILIECTBIISAIOLIME TOIBKO BHYTPEHHIOK CEKPELIHIO.

['opMOHBI — XMMHYECKME COEIMHEHMs, O0JaJalole BBICOKOW OHOIOrHYecKoil
AKTUBHOCTBIO M B MAJIBIX KOJMYECTBAX 3HAYUTEILHBIM (PU3NOIOTHIECKUM () (HEKTOM.

["opMOHBI TPaHCHOPTUPYIOTCS KPOBBIO K OpraHaM U TKaHSM, IIPH 3TOM JIMILIb HEOOIbIIas
UX 9acTh UPKYJIUPYET B CBOOOTHOM aKTUBHOM BHJIE.

[To XMMHYECKOW NPHPOAE TOPMOHBI pa3[eleHbl Ha TpU Trpymmbl:l) crepouasr; 2)
MOJIMIENTHU/IbI U OEJIKU C HaJIMYUEM YIJIEBOJIHOTO KOMIIOHEHTA U 0€3 Hero; 3) aMUHOKHUCIIOTHI
U UX MPOU3BOIHBIE.

CpoiicTBa TOPMOHOB, MeXaHU3M HX AelcTBUSA. BbIIENAOT TpU OCHOBHBIX CBOWCTBa
TFOPMOHOB: 1) AMCTaHTHBIM XapakTep AEHCTBHUs (OpraHbl U CUCTEMbI, HA KOTOpPbIE JeHCTBYET
TOPMOH, PAacIOJOXKEHbI JaJeKO OT MecTa ero oOpa3oBaHus); 2) CTPOTYIO CHEIH(PUIHOCTH
JeiicTBus (OTBETHBIE PEAaKLMU Ha JIEHCTBHE TOPMOHA CTPOro CHelu(UYHbI U HE MOTYT OBITH
BBI3BaHBI JIPYTUMH OHMOJOTMYECKH AKTHBHBIMH areHTamH); 3) BBICOKYIO OHMOJIOTHYECcKast
AKTUBHOCTH (TOPMOHBI BBIPA0ATBIBAIOTCS JKEJIE3aMU B MAJIBIX KOJIMYECTBaX, 3(PEeKTUBHEI B
OYCHb HEOOJBIIMX KOHIEHTPALUAX, HEOOJbIIAs YacTh TOPMOHOB LIUPKYJIUPYET B KPOBU B
CBOOOJIHOM aKTUBHOM COCTOSTHUH).

ITo MexaHM3My BO3JIEHCTBHUS KJIETOK C TOPMOHAMHU TOPMOHBI JIEJSITCS Ha JBa THIIA.

[lepBbiii THUI (CTEPOMABI, TUPEOUIHBIE TOPMOHBI) — TOPMOHBI OTHOCUTEIBHO JIETKO
NPOHUKAIOT BHYTPh KJIETKHM uepe3 IUIa3MaThyeckue MeMOpaHbl M He TpeOYIOT AeUCTBUS
MOCPEIHUKA (MEeIUaTopa).

Bropoii Tun — mioxo NpoHUKAOT BHYTPh KJIETKH, AEHCTBYIOT C €€ TOBEPXHOCTHU, TPEOYIOT
INPUCYTCTBHS MEIMATOPA, UX XapaKTepHasi 0COOEHHOCTh — ObICTPOBO3HUKAIOIINE OTBETHI.

Beiensaior dyerslpe TUNa BO3ACWCTBUS TOPMOHOB Ha opraHu3m:1l) Mertabommueckoe
BO3JICIICTBME — BIMSIHHME Ha OOMEH BelIeCcTB;2) MOpPQOreHeTH4YEeCKoe BO3/CHCTBHE —
CTUMYyJIALUS  oOpa3zoBaHus, auddepeHunanuu, pocra U Meramopdo3sbl;3) MYCKOBOE
BO3/ICIICTBUE — BIIMSHUE HA AEITENbHOCTH 3 (EKTOpOB;4) KOppUTHpYIOIIee BO3AEHCTBHE —
V3MEHEHNE UHTEHCUBHOCTH JIEATEIBHOCTH OPTaHOB I BCETO OpraHu3Ma.

11.2. YactHas ¢u3unoJ0orus xejie3 BHyTpeHHell cekpenuu
T'opmonsbl nepeaneii noau runopusa ['unopus 3anuMaer ocodoe MoJI0KEHHE B CHCTEME
SHIOKPHUHHBIX *kene3. Ero Ha3plBalOT HEHTPaIbHOM JKENIEe30M, TaK KaK 3a CUET €ro TPOIHBIX

TOPMOHOB PETYIUPYETCs NEeSATEIbHOCTh IPYTUX SHIOKPUHHBIX Kene3. ['unodus — craoxHbIHi
opraH, OH COCTOMT W3 aJeHorunodusa (mepeaHel u cpeaHel noinei) u Helporumnodusa
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(3anHeit nonu). 'opMoHBI epeHel 1onu runodusa Jenarcs Ha JBe IPYyIIbl: TOPMOH POCTa U
IIPOJIAKTUH U TPOITHBIE TOPMOHBI (TUPEOTPOINH, KOPTUKOTPOIIMH, TOHAJOTPOIIHH).

['opMoH pocTa (COMATOTPONMH) NPUHMMAET Y4YacTHE B PEryJsLlUd poOCTa, YCHUIMBAs
oOpazoBanue Oenka. Hambonee BBIpaKEHO €ro BIMSHUE HAa POCT 3MUDU3APHBIX XPsIICH
KOHEYHOCTEH, pOCT KOCTEH UAET B AJHMHY, pa3Mepbl Te€X YacTeil Tena, KOTOpbIe elle ClIoCOOHBI
pactu (aKkpoMeranius).

[IposnakTuH  cmocoOCTByeT 00pa3oBaHMIO MOJIOKA B ajlbBeojlaX, HO  IOcCHe
IIPEBAPUTEIBHOTO BO3JCHCTBUS HAa HUX JKEHCKUX IIOJOBBIX T'OPMOHOB (IIporectepoHa M
3CTPOreHa), MPOAOIKUTEIbHOMY (YHKIMOHMPOBAHUIO JKEJITOTO Tella M BBIPAOOTKE MM
IIPOreCTEPOHA.

Ko Bropoli rpymmne ropMOHOB OTHOCAT: 1) THUPEOTPONHBIM TOPMOH (THPEOTPOIUH).
N30uparenibHO JEWCTBYeT Ha IIMTOBUAHYIO JKele3y, IOBbIIAeT e¢ (QYHKIUIo; 2)
a/IpCHOKOPTUKOTPOIIHBIA ~ TOPMOH  (KOpTUKOTponuH).  CTUMyIupyer  BbIPaOOTKY
[JIIOKOKOPTUKOUIOB HAANOYEUYHUKAMH; 3) TOHAJOTPOIHBIE TOPMOHBI (FOHAJOTPOIHUHBI —
(GOJUTUTPOIHH | JIFOTPOIIUH ).

a) QommurpornuH ((POUTUKYIOCTUMYIHPYIOIUI TOPMOH), CTUMYJIUPYIOIIUHA POCT H
pasBuTHe GoJuIMKyNIa B suyHMKe. OH HE3HAUYUTENIbHO BIMSIET Ha BBIPAOOTKY ICTPareHOB y
CaMOK, Y CaMIIOB IIOJl €ro BJIHMSHHEM IPOUCXOAUT OOpa3oBaHUE CIIEPMATO30UIOB; O)
JIOTEUHU3UPYIOIIUNA TOPMOH (JIFOTPOIUH), CTUMYJIUPYIOLIMHA POCT U OBYJIALMIO (OJUIHKYIIA C
obOpazoBanueMm xentoro tena. OH CTUMYTUPYET 00pa30BaHUE KEHCKHUX MOJOBBIX TOPMOHOB —
scTpareHoB. JIFOTPOIUH cl10cOOCTBYET BEIpAOOTKE aHPOTreHOB y CaMIIOB.

T'opMoHbl cpenHeii W 3aaHell goJieii rumodmsa. B cpemneir none rumodusa
BbIpa0aThIBa€TCSI TOPMOH MEJAHOTPONMH (MHTEPMEIUH), KOTOPBIA OKa3blBaeT BIMSHUE Ha
NUTMEHTHBIN 0OMeH.

3agHsas oy runogu3a TECHO CBA3aHA C CYNPAONTUYECKHMM U NapaBEHTPUKYJSPHBIM
ApoM rumnotajamyca. HepBHbIE KIETKU 3THUX siiep BbIpa0daThIBAlOT HEHPOCEKPET, KOTOPBIN
TPaHCIIOPTUPYETCS B 3aJ(HIOI0 00 Tunogusa. HakamiuBaroTcss TOPMOHBI B MUTYMLIUTAX, B
9THX KJETKax TOPMOHBI IpPEBpAIlalOTCs B aKTUBHYO (opMy. B HepBHBIX KieTKax
MapaBeHTPUKYJIAPHOTO sA/ipa 00pa3yeTcsi OKCUTOLIMH, B HEHPOHAX CYMpPaoNTUYECKOro sapa —
Ba30IIPECCHH.

Baszonpeccun BbimonHseT ABe (QyHKUMH: 1) yCHIMBAeT COKpALlEHHE TIJIAJKHUX MBIIII
COCyZIOB (TOHYC apTepHOJI MOBBIIMIACTCS C MOCIEAYIOUIMM IOBBIIIEHHEM apTepHaIbHOTO
JaBJI€HUs); 2) yrHeraeT oOpa3oBaHME MOYM B IOYKaX (aHTHIMYpPETHYECKOE JAEHCTBHE).
YMeHblIeHHe 00pa30BaHUs Ba30IPECCHHA SBISIETCS MPUYMHON BO3ZHUKHOBEHUS HECAXapHOTO
nuabera (HecaxapHOro MOYEH3HYPEHUs).

OxcuTolH (OLUTOIMH) HM30UpaTENbHO AEHCTBYET Ha TJAJKYI0 MYCKYJIaTypy MaTKH,
yCUJIMBaeT ee cokpaiieHue. OKCUTOLUMH CTUMYJUPYET BBbIIEICHHE MOJIOKA, YCUIIMBAETCS
MMEHHO BBIICTUTEIbHAS (PYHKIINSA, @ HE €r0 CeKpelHts.

['unoTanamuyeckas peryisuus oOpa3oBaHusl TOPMOHOB runodusa

Heiiponbsl rumotanmamyca BblpaOaThiBaloT HelpocekpeT. IIpoaykTel Helipocekpeuuu,
KOTOpBIE CIIOCOOCTBYIOT 0Opa30BaHUIO TOPMOHOB MepeaHE H0iau rumnogusa, Ha3bIBAIOTCSA
auOeprHaMH, a TOpMO3siIue UX oOpa3zoBaHue — cTaTuHaMHu. [locTyrieHne THX BEIIEeCTB B
MEePETHIO0 JI0JII0 TUHOo(H3a MPOUCXOUT MO KPOBEHOCHBIM COCY/aM.

CuMnaTHyecKHii OT/Ie] BETeTaTUBHOW HEPBHOM CHCTEMBI YCUIIMBAET BHIPAOOTKY TPOIHBIX
TOPMOHOB, TApaCUMIATHUYECKUI OT/IE] YTHETAET.

I'opmonbl dnu¢pu3a, THMyca, NApaAIUTOBHIHBIX JKeJIe3.

Onudu3 HaxoAUTCA HAJl BEPXHUMHU OyrpaMH 4eTBEpOXOoJMUsl. 3HaUeHue AMUdu3a KpaitHe
IPOTUBOPEUYMBO. M3 €ro TKaHM BBIACIEHBI J1BA COEAWHEHMs: |) MEIaTOHHMH (IPUHHMAET
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ydyacTue B PETryJslUU MUTMEHTHOTO OOMEHa, TOPMO3UT Pa3BUTUE IMOJIOBBIX (PYHKIMHA Y
MOJIOZIBIX  JKMBOTHBIX U JEMCTBHE TIOHAJOTPONHBIX TOPMOHOB Yy B3pOCHBIX). 2)
[JIOMEPYJIOTPONUH  (CTUMYJIMPYET  CEKPEIHI0  aJbJAOCTEpPOHA  KOPKOBBIM  CIIOEM
HAJIIIOYECYHUKOB).

Tumyc (BuIo4KoBas kene3a) — MapHbIM T0NbYaTHId OpraH, pacloyIOKEHHBIM B BepXHEM
oThene TmepeaHero cpepocteHus. Tumyc oOpa3yeT HECKOJIBKO TOPMOHOB: THUMO3HH,
rOMEOCTaTUYECKH TUMYCHBIN TOPMOH, TUMONIOATHH |, II, TUMYCHBII TymMOpanbHBIN (akTop.
OHHU UTparoT BaXHYIO POJIb B PA3BUTUU UMMYHOJIOTUYECKUX 3AIIUTHBIX PEaKIMil opraHu3ma,
CTUMYJHpYs 00pa3oBaHHWE AaHTUTEN. THUMYC KOHTPOJIMPYET pa3BUTHE M paclpeaeicHue
numbonuToB. CeKkperusi TOpPMOHOB TUMYCA PETYIHPYETCs IepeIHel noeii runodusa.

IHapamuToBuaHBIE 3KeJie3bl — IAPHBIA OpraH, OHU PACIOJIOKEHBl Ha MOBEPXHOCTH
IIUTOBUAHOMN Keje3bl. [ OpMOH MapaluTOBUIHON KeJe3bl — MapaTrOPMOH (ITapaTUPHH).

[Tapatropmon perynupyer oOMeH Ca B opraHusme M MOJAJIEP>KUBAET €ro MOCTOSIHHBIN
ypoBeHb B KpoBH. I[lapaTropmMoH yCWJIMBaeT paccacblBaHUE€ KOCTH, UYTO MPUBOJIUT K
YBEJIMUYEHUIO 0CBOOOKIeHHS HOHOB Ca, peryiupyer mpolecchl OTI0KEHUS U BbIXOJa CoJeit
Ca B KOCTSIX.

T'opMonbl IIMTOBUAHOM :Keje3bl. LI{uToBUAHAS Kene3a pacmoiio’keHa ¢ 00erX CTOPOH
Tpaxeu HUXKE LIUTOBHUJHOIO Xpsllla, UMEET JojibyaToe cTpoeHue. CTpyKTypHOU eauHuLen
ABIseTCS (DOJUTUKYII, 3allOJHEHHBIN KOJJIOWIOM, T/Ie€ HaXOMUTCS HoJcoaepKamuii Oenok —
TUPEOTIO0YIINH.

["OpMOHBI IIUTOBUTHOM KeJIe3bl JENATCSA Ha JBE rpynmbl: 1) HOAUpPOBaHHBIE — TUPOKCHH,
TPUUOATUPOHHH; 2) THPEOKATIBIIUTOHNUH (KAJIBI[ATOHHH).

Ponp #ogupoBanHbix TopMoHOB: 1) Biusnue Ha Gpynkuuu [[THC. I'unodyHkius Beaer
pPE3KOMY  CHIDKCHHMIO  JIBUTATENIbHOW  BO30OYIMMOCTH, OCHAOJCHHWIO  aKTUBHBIX U
00OPOHUTENBHBIX PEaKIuil; 2) BIMSAHNUE HA BHICIIYIO HEPBHYIO JeATEIbHOCTh. BKitouatores B
IpoIiecC BHIPAOOTKH YCIOBHBIX pediekcoB, MU GEPEHIIUPOBKH MPOLIECCOB TOPMOKECHHUS; 3)
BIIMSHUE HA POCT U pa3ButHe. CTUMYIHUPYIOT POCT U Pa3BUTUE CKEJIETA, IMOJIOBBIX Kele3; 4)
BIUSHUE Ha oOMeH BemecTB. [IpoucxomuT BoznelicTBUE Ha OOMEH O€NKOB, KHUPOB,
YIJI€BOJIOB, MUHEPAJbHBI OOMEH. YCHIIEHHE SHEpPreTHYeCKHX IPOLIECCOB U YBEIMUEHUE
OKHUCJIUTETBHBIX MPOIECCOB MPUBOMAAT K MOBBIIMICHUIO MOTPEOICHHUS TKAHSIMH TIIOKO3bI, UYTO
3aMETHO CHHUKAET 3amachl >KUpa W TJIMKOTeHa B TICUYECHH; 5) BIMSHUE Ha BETETATHBHYIO
CUCTEMY. YBEIMYUBAETCS YHCIO CEpJACYHBIX COKpPAIIEHUW, AbIXaTEIbHBIX JABUKECHUM,
MOBBILIAETCA TMOTOOT/AENIEHNE; 6) BIUSHUE HA CBEPTHIBAIOLIYIO cUCTeMY KpoBH. CHUXKAIOT
CIIOCOOHOCTh KPOBH K CBEPTHIBAHUIO (YMEHBINAIOT 0Opa3oBaHuEe (DAKTOPOB CBEPTHIBAHUS
KpOBHM), TOBBIIAIOT €€ (HUOPUHOIMTUYECKYI0 aKTUBHOCTh (yBEJIIMYMBAIOT CHHTE3
AHTUKOArynsiHTOB). THPOKCUH yrHeTaeT (YHKIHMOHAIbHBIE CBOHCTBA TPOMOOILIMUTOB —
aJre3uIo U arperaiuio.

TupeokanbIUTOIMH 00pa3zyeTcs napadoTUKYISIPHBIMU KIIETKaMU IIUTOBUIHOM KeJe3bl,
KOTOpBIE PACHOJIOKEHbI BHE KeNe3UCThIX (oJMKya. OH NMPUHUMAET y4yacTHE B peryisiiuu
KaJIbI[MEBOTO OOMEHa, MOJ ero BiusHHeM ypoBeHb Ca cHuxkaerca. THpPeOKa bIIUTOIUH
MOHUXAET coJiepkanue GpocdaToB B mepupepruIecKoil KpOBH.

TupeokanbIIUTOLIMH TOPMO3UT BblAeIeHHEe MOHOB Ca M3 KOCTHOM TKaHU M YBEIMYHBAET
€ro OTJIOXKEHUE B HEN.

I'opmonbl momxesy104HoOM Keaedbl. [lomkenynounas xeneza — xeae3a coO CMEIIAaHHON
¢dbyuknueit. Mopdonornueckoil enuHuIE JKene3bl CiykaTr ocTpoBkHM JlaHrepranca,
MPEUMYILIECTBEHHO OHHM PAacloOJIOKEHbl B XBOCTE Keje3bl. bera- KIETKHM OCTPOBKOB
BbIpa0aThIBAlOT MHCYJMH, allb(a- KIETKU — TIIIOKaroH, JeibTa- KJIETKH — COMaToCTaTuH. B
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9KCTPAaKTaX TKaHU IOJKETyJOYHOM JKele3bl OOHAapyX EeHbl TOPMOHBI BAarOTOHHMH M
LEHTPOIIHEHH.

WHcynuH perynupyeT yriaeBOAHbII OOMEH, CHM)KAaeT KOHLEHTpalMI0 caxapa B KpOBH,
CIIOCOOCTBYET IPEBPALLEHUIO TJIIOKO3bl B INIMKOI€H B ME€YEHW M MblMax. OH MOBBIIAET
IPOHMIIAEMOCTh KJIETOYHBIX MeMOpaH AJs IVIIOKO3bI: IOMNajas BHYTPb KIJIETKH, IJIHOKO3a
ycBauBaercs. MHCynuH 3anep)kKuBaeT pacmajn OeNKoB M NpPEBpalleHHEe HX B TIIOKO3Y,
CTUMYJIUPDYET CHHTE3 Oellka M3 aMHHOKUCJIOT W MX AaKTHBHBIM TPAHCIOPT B KIIETKY,
pEryJIHpyeT KUPOBOM OOMEH ImyTeM 00pa30BaHUs BBICIIMX KHPHBIX KHUCIOT W3 MPOAYKTOB
YIJIEBOAHOTO 0OMEHA, TOPMO3UT MOOWIIN3ALIUIO )KUPA U3 )KUPOBOM TKAHU.

['MrokaroH NMpUHUMAET y4yacTHE B PETYJSLUHU YIICBOJHOrO OOMEHa, MO JCHCTBUIO Ha
0OMEH YIJIEBOJIOB OH SIBJISIETCS aHTArOHUCTOM MHCYJIMHA. [ JIFOKaroH paciiervisieT INIMKOreH B
NEYEHU JO TIJIOKO3bl, KOHLEHTpalusi TIJOKO3bl B KpPOBH IOBBIIAETCS. [ JIOKaroH
CTUMYJIMPYET PACILEIJICHUE )KUPOB B )KUPOBOM TKaHH.

dusnonornyeckoe 3Ha4eHue JunokanHa. OH CHOCOOCTBYET YTHIIM3ALUU )KUPOB 3a CUET
CTUMYJIALMU O0Opa30BaHUS JIMIKJOB M OKHCICHHMS OJKUPHBIX KHUCIOT B II€UEHH, OH
IIPEIOTBPALIAET KUPOBOE NEPEPOKICHUE TIEUEHHU.

@OyHKIMU BaroTOHWHA — IOBBIIIEHWE TOHYCAa OJYXKAAIOLUIMX HEPBOB, YCHJIEHHE UX
AKTUBHOCTH.

OyHKIMU ILEHTpOIHEMHAa — BO30YXKAEGHUE JbIXaTeJbHOIO LIEHTpa, CcofeicTBUe
pacciiabJICHHIO TIAJKOW MYCKYJIAaTypbl OpOHXOB, TOBBIIICHHWE CIIOCOOHOCTH TeMOTJIOOMHA
CBS3BIBATH KUCIIOPOJ, YIYYIIEHNE TPAHCIIOPTa KUCIOPOA.

Hapymienne (pyHKIUHM NOJKEJIYI0YHOHN kKejle3bl. YMEHBIICHUE CEKPELMU HHCYJIMHA
IOPUBOAUT K Pa3BUTHIO CaXapHOro auabera, OCHOBHBIMU CHUMIITOMaMHU KOTOPOI'O SIBJISIOTCS
THIEPTINKeMHs, TIOKo3ypusi, noimypusi (mo 10 m B cyrkum), momudarus (yCHUICHHBINA
arreTuT), oMU aUCTIENICHs (TTOBBIIICHHAS JKaXKIa).

I'opmonbl HagnoyeunnkoB. HaanoueuHUKu — mapHble Kele3bl, PacloOKEHHbIE HaJl
BEPXHUMHU MoitocaMu noyek. OHUM HMMEIOT Ba)KHOE YKU3HEHHOE 3HaueHue. Pasnuuator 1Ba
THUIIA TOPMOHOB: TOPMOHBI KOPKOBOT'O CJI0l U TOPMOHBI MO3IOBOIO CJIOSI.

["opMOHBI KOPKOBOTO CJIOSI JUISITCSI HA TPU FPYIIIBL:

1) rIrOKOKOPTUKOUABI (THIPOKOPTU30H, KOPTU30H, KOPTHKOCTEPOH);

2) MUHEPATIOKOPTUKOMIBI (aJ1bIECTEPOH, 1€30KCUKOPTUKOCTEPOH);

3) nosoBbIe TOPMOHBI (AHAPOT€HBI, ICTPOTEHBI, IPOreCTEPOH).

['JIFOKOKOPTUKOUIBI CHUHTE3UPYIOTCS B IIYYKOBOM 30HE KOpPbI HaANouyeyHUkoB. I[lo
XUMHUYECKOMY CTPOCHHIO TOPMOHBI SBJISIOTCS CTEPOMIaMU, 00pa3ytoTcsl U3 X0JIeCcTepuHa, JUis
CHHTE3a HE00X0IMMa aCKOPOMHOBAsI KUCIIOTA.

[ TIOKOKOPTHKOUIB! BIUSIOT HA OOMEH YIJIeBOJOB, OEJIKOB M JKUPOB, YCUIMBAIOT MPOIIECC
00pa3oBaHMs TIIOKO3bI U3 OEJIKOB, MOBBIIAIOT OTJIOKEHUE TJIUKOT€HA B MEYEHH, [0 CBOEMY
JENCTBUIO SABJISAIOTCS aHTArOHUCTaMU MHCYJIMHA.

['IOKOKOPTUKOMIBI  OKAa3bIBAlOT KaTaOOJIMYECKOe BIUSHUE Ha OEIKOBbII OOMEH,
BBI3BIBAIOT PacIa]i TKAHEBOT'O OeslKa U 33ep>KUBAIOT BKIIOUEHUE aMUHOKHCIIOT B OEJIKH.

['opMOHBI  0051a7AIOT  MPOTHUBOBOCHAIMTEIBHBIM  JEMCTBHEM, YTO  OOYCIIOBIEHO
CHIDKEHHEM IPOHUIIAeMOCTH CTEHOK COCyJa IpM HHU3KOW aKTHBHOCTH (epmeHTa
THATYPOHHU/IA3bl., KOTOPbIE CTUMYJIUPYIOT BOCHIAIUTENbHBIN MTPOLIECC.

[ TIOKOKOPTHKOUIBl ~ OKa3bIBAIOT BIMSHME Ha BHIPAOOTKY 3AIIUTHBIX  AHTHTEN:
TUAPOKOPTU30H MOJABIISIET CUHTE3 aHTUTEI, TOPMO3UT PEAKIIMIO B3aUMOIEHCTBUS aHTUTEIA C
AQHTUTE€HOM.

[ JFOKOKOPTHKOU/IBI OKAa3bIBAIOT BBIPAKECHHOE BIIMSHHE HA KPOBETBOPHBIC OpraHbl: 1)
YBEJIMYMBAIOT KOJMYECTBO DPUTPOIIUTOB 32 CUET CTHUMYJISIIMU KPACHOTO KOCTHOTO MO3ra; 2)
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NPUBOAAT K OOpaTHOMY pPa3BUTHIO BUJIOYKOBOM JKele3bl W JUM(OUTHON TKaHH, YTO
COIMPOBOKAACTCS YMECHBIIIEHUEM KOJIMYECTBA TUM(OIUTOB.

MuHepasoKOPTUKOUIBI

MuHepamoKOPTUKOUAB 00pa3yroTcs B KIYOOYKOBOW 30HE KOPHI HAINOYCYHHKOB U
MIPUHUMAIOT y4acTHe B PETrYyJISIIUA MUHEpaIbHOr0 oOMeHa. K HUM OTHOCSTCS allbIOCTEPOH H
NE30KCUKOPTUKOCTepoH. OHU yCHUIIMBAIOT OOpaTHOE BCAChIBAaHWE HOHOB Na B IMOYCYHBIX
KaHAJIbIIaX M YMEHBIIAIT OOpaTHOE BcachiBaHWE MOHOB K, YTO NMPUBOJUT K TOBBIIICHHUIO
nOHOB Na B KPOBM U TKaHEBOW >KUJIKOCTU U YBEJIMUYEHHUIO B HUX OCMOTHYECKOIO JIABJICHUS.
OTO BBI3BIBAET 33JCPKKY BOJIbI B OPraHU3ME U MOBBIIICHUE apTEPUATILHOTO IaBICHUS.

MuHepamoKOPTUKOUIBI CIIOCOOCTBYIOT MPOSIBIICHHIO BOCHATHTEIBHBIX PEAKIUN 33 CYET
MOBBIIICHHS TIPOHUIIAEMOCTH KaIMWJIIIPOB U CEPO3HBIX 00010uek. OHU MPUHUMAIOT YYaCcTHE
B PEryIsIUd TOHYyCa KPOBEHOCHBIX COCYIOB. AJIIBIOCTEPOH 007a/aeT CIIOCOOHOCTHIO
YBEJIMUMUBATh TOHYC TJIAJIKUX MBIIIL COCYJIUCTOM CTEHKH, YTO MPUBOJUT K MOBBIIICHUIO
BEJIMYMHBI KPOBSIHOTO AaBiieHus. [Ipu HeqocTaTKe anbJA0CTEpOHA PA3BUBACTCS TUTIOTOHMSL.

ITosi0BbIEe TOPMOHBI (AHAPOTeHbI, ICTPOreHbl, MPOrecTepoH) o0pa3ylTCs B CETYATON
30HE KOPBI HAIMOYEUYHUKOB. OHU UMEIOT OOJIBIIIOE 3HAYEHUE B PA3BUTUHU TOJIOBBIX OPTaHOB B
paHHeM BO3pacTe, KOrJa BHYTPUCEKPETOpHAas (YHKIUS IOJIOBBIX JKeJle3 He3HAuMuTesIbHA.
Oka3pIBalOT aHa0OJUYECKOE JeHCTBHE Ha OENKOBBI OOMEH: IOBBIIIAIOT CHHTE3 Oelka 3a
CYET YBEJIMYEHHOTO BKJIFOUEHHS B €I0 MOJIEKYJy aMUHOKHUCIIOT.

[Tpu runo¢gyHKIMK KOPHI HAIMOYEYHUKOB BO3HHUKAET 3a00JieBaHNe — OpOH30Bast 00JIE3Hb,
WM aJucoHoBa OoJie3Hb. [Ipu3HakaMu 3TOro 3a00JieBaHUS SIBJISIOTCS: OpPOH30Bas OKpacka
KOXH, OCOOCHHO Ha pyKax Ilee, JUIE, MOBBIIICHHAS YTOMJISIEMOCTh, MOTEPsl AammeTuTa,
MOSIBJICHHE TOIIHOTHI M PBOTHI. BONBHON CTaHOBUTCS YyBCTBUTEJIECH K OOIH U X0l0ay, O6oiee
BOCTIPUUMYHB K UHPEKIINH.

[Tpu runeppyHKIUH KOpPHI HAAMNOYEYHUKOB (MPUYMHONW KOTOPOH dalle BCEro SBISETCS
OMYyXOJIb) TMPOUCXOIUT YBEIMYCHHE OOpa30BaHMS TOPMOHOB, OTMEUYaeTCs NpeodiianaHue
CHUHTE3a TIOJIOBBIX TOPMOHOB HAJ JIPYTMMH, IO3TOMY VY OOJIBHBIX HAYUHAIOT PE3KO
U3MEHATHCS BTOPHYHBIC IIOJIOBBIC TIPU3HAKU. Y OKCHIIMH HAOII0MaeTCs IPOSIBICHUE
BTOPUYHBIX MY>KCKHX TMOJIOBBIX TPU3HAKOB, Y MY>KUYUH — )KCHCKHUX.

I'opMoHBI MO3roBOro cja0s HAANMOYEYHUKOB MO3roBor CioM HaAIIOYEYHUKOB
BbIpabaThIBa€T TOPMOHBI, OTHOCAIIMECS K KarexosaMruHaM. OCHOBHOW TOPMOH — aJIpE€HAaJIUH,
BTOPbIM 10 3HAYMMOCTH SIBJISIETCS NPEALIECTBEHHUK aJ[peHaJMHA — HOPaJApPEHAIUH.
XpomadhPuHOBBIE KJIETKH MO3TOBOTO CJIOS HAJAMOYEYHUKOB HAXOJATCA U B JPYTUX HYaACTAX
opranm3Ma (Ha aopTe, y MecTa pa3lelieHUs COHHBIX apTepuid M T. 1.), OHU OOpa3yroT
aJpEHAJIOBYI0 CHUCTEMY OpraHu3mMa. MO3roBoil CJIOM HAANOYEYHUKOB — BUIAOW3MEHEHHBIN
CUMITATUYECKUM TaHTIINHI.

3HauyeHMe aJpeHAIMHA U HOPAJApPEeHAJMHA. AJJPEHAIMH BBINOIHIET (QYHKIIMIO TOPMOHA,
OH TIOCTYMaeT B KPOBb MOCTOSHHO, MPU Pa3MUYHBIX COCTOSHUSX OpraHu3ma (KpoBOIOTEpE,
CTpecce, MBIIIEYHOU IEATEIbHOCTH ) TIPOUCXOIUT YBEIMYCHHUE €r0 00pa30BaHUs U BBIJCICHUS
B KPOBb.

AJlpeHaIH BIIMSET Ha YTJIEPOJHBIA OOMEH, YCKOPSIET pacllelyieHue IITMKOTeHa B TTEUEHU
U MBIIIIAX, paccnabnseT OpoHXxuanbHble MBI, yrHeTaeT MoTopuky KKT u moBbimaer
TOHYC €r0 C(PUHKTEPOB, MOBBIMIAET BO3OYAMMOCTh  COKPATUMOCTh CEPACUYHON MBIIIEL. OH
MOBBIIIAET TOHYC KPOBEHOCHBIX COCYIOB, ACHCTBYET COCYJIOPACIIMPSIONIE HAa COCY/IBI
cep/Ia, JeTKUX U TOJOBHOTO MO3ra. AJIpEHAIMH YCHJIMBAET pab0TOCIIOCOOHOCTh CKEJIETHBIX
MBIIIIII,
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[ToBbIlIeHNE aKTUBHOCTH aIPEHATIOBOI CUCTEMBI IPOMCXOIUT MO JEHCTBUEM Pa3IUYHbIX
pa3apaxxuTeliell, KOTOpPBIE BBI3BIBAIOT U3MEHEHUE BHYTPEHHEHN Cpelibl OpraHnu3ma. AJipeHalIuH
OJIOKHPYET 3T U3MEHEHUSI.

AJpeHamuH — TOPMOH KOPOTKOTO Tiepuoja JACUCTBHUsS, OH OBICTPO pa3pylIaercs
MOHOAMHUHOKCHJIa30i. DTO HAaXOOUTCAd B IIOJHOM COOTBETCTBUM C TOHKOM M TOYHOM
HEHTPAILHON PEryNiluell CEeKpely 3TOro TOPMOHA JUIsl Pa3BUTHs MPHUCIOCOOUTENBHBIX U
3alIUTHBIX peaklyil opraHu3ma.

Hopanpenanua BbIMONHAET (YHKIMIO MEIMATOpa, OH BXOAWUT B COCTaB CHUMIIATHHA —
MeIuaTopa CHMIIATUYECKOM HEpBHOM CHCTEMBl, OH IPHUHUMAET y4yacTHe B Ieperaue
B030yxaeHus B Heiiponax [THC.

JHAOKPUHHBIe (PYHKIMM MOJOBBIX sKkese3. [lonoBble *kene3bl (CEMEHHHKH CaMIllOB,
SUYHUKH Y CaMOK) OTHOCATCS K JK€JIe3aM CO CMEIIAaHHOW (PYHKIMEH, BHYTPHCEKPETOpHas
(GyHKLIUsA TposiBIAETCS B OOpa3oBaHMM UM CEKPELMM IIOJOBBIX TOPMOHOB, KOTOpPbIE
HEINOCPEACTBEHHO MOCTYMAIOT B KPOBb.

MyXcK1e MOoJ0Bble TOPMOHBI — aHJIPOr€Hbl 00Pa3yIOTCsl B MHTEPCTULMAIBHBIX KJIETKaX
ceMeHHUKOB (kieTku Jleimura). Pa3nu4yaioT 1Ba BUAa aHIPOTCHOB — TECTOCTEPOH U
aHJIPOCTEPOH.

AHIpPOreHbl CTUMYJIUPYIOT POCT U Pa3BUTHE IOJOBOIO ammapaTa, MYKCKHUX I1OJIOBBIX
IPU3HAKOB U MOSIBIIEHUE MTOJIOBBIX PEPIEKCOB.

OHM KOHTPOJUPYIOT IIPOLECC CO3PEBAHMS CIEPMATO30UI0B, CIIOCOOCTBYIOT COXPaHEHUIO
UX JBUraTebHOW AaKTMBHOCTH, THPOSIBIEHHIO IIOJIOBOTO HMHCTUHKTA M IOJOBBIX
IOBEICHUYECKUX pPEaKLUi, yBEIMYMBAIOT OOpa3oBaHue Oenka, OCOOCHHO B MBIIIIAX,
YMEHBIIAIOT COIep)KaHue *kKupa B opranusme. [Ipu HeZ0CTaTOUHOM KOJIMUYECTBE aHIPOTeHa B
OpraHM3Me HapyLIAITCs MPOLECChl TOPMOKEHHUS B KOpPE OOJIBIINX MOTYILIApUA.

JcTporenbl 00pazyroTcst B GOIUIMKYIax sUuYHUKA. CHHTE3 3CTPOT€HOB OCYLIECTBISETCS
0001104K0i1 (hosnKysa, IPOrecTepoHa — XKEIThIM TEJIOM SIMYHHMKA, KOTOPOE pa3BUBAETCS HA
MecTe JONHYBIIEro (GoyumKyna.

OCTporeHsl CTUMYJIUPYIOT POCT MATKM, BJarajuila, TpyO, BBI3BIBAIOT pa3pacTaHHUe
SH/IOMETPHUS, CHOCOOCTBYIOT Pa3BUTHUIO BTOPUYHBIX JKEHCKHX IIOJIOBBIX IPHU3HAKOB,
NPOSIBIIEHUIO TOJIOBBIX pe(IIEKCOB, YCHJIMBAIOT COKPATUTENBHYIO CIIOCOOHOCTh MAaTKH,
MOBBILIAIOT €€ YYBCTBUTEIBbHOCTh K OKCUTOI[MHY, CTUMYJIUPYIOT POCT U Pa3BUTHE MOJIOYHBIX
Keles.

IIporecrepon oOecnedynBaeT MPOLECC HOPMAIBHOIO MPOTEKaHUs OEPEMEHHOCTH,
CHOCOOCTBYET pa3pacTaHHIO CIM3UCTOM HHAOMETpHs, HUMIUIAHTALUU OIUIOJOTBOPEHHON
AWLEKJIETKA B DHJIOMETPUM, TOPMO3UT COKPATUTENIbHYIO CIIOCOOHOCTh MAaTKH, YMEHBIIAET €€
YyBCTBUTEIBHOCTh K OKCUTOLIMHY, TOPMO3UT CO3PEBAHUE U OBYJSLUIO (OJTHKYJA 3a CUET
yrHeTeHus: 00pa3oBaHMsI JIOTPOINKHA TUIIO(pU3A.

T'opmonbl mianenTsl. [lnaneHra — yHHKanbHOE OOpa3oBaHHE, KOTOPOE CBS3bIBAET
MaTEpUHCKHUM OpraHu3M ¢ mi1010M. OHa BBIIOJIHSAET MHOTOYUCIIEHHBIE (DYHKIIMH, B TOM YHCIIe
METa0O0IMUECKYI0 U TOPMOHAIbHYI0. OHAa CHHTE3UPYET TOPMOHBI IBYX I'PYIIIL:

1) OenkoBbie — XopHOHHMYecKHi TroHamoTpornuH (XI'), MIaneHTapHbBIA JaKTOTCHHBIH
ropmoH (IUIT"), penakcus;

2) CTEepOUHBIC — MPOTeCTEPOH, ICTPOTCHBI.

Oynkiuun  XIT — yBenuueHwe pocTa (OIIMKYIOB, OOpa30BaHUE JKEJITOro Tela,
CTUMYJIMpPOBAaHUE BBIPAOOTKM TMpOrecTepoHa. 3amMTHas (YHKIUS 3aKJII0YaeTcss B
CHOCOOHOCTH TPEJOTBpAIaTh OTTOPXKEHHE 3apojbllia opranu3mMoM marepu. XI' oGmamaer
AHTHAJIJICPTUYECKUM JIEHCTBUEM.
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[IJII' HaumHaeT CEKPETHPOBATHCS C IIECTOM Hemenu OEepeMEHHOCTH W IPOTPECCUBHO
yBenmuuBaercs. OH BIUSET HAa MOJIOYHBIC JKeNie3bl MOJOOHO MPOJAKTUHY runodusa, Ha
OcKOBBI OOMEH (IMOBBIIIACT CHUHTE3 Oelka B opraHu3sMe Marepu). OTHOBPEMEHHO
BO3pacTaeT CoOJIepKaHWe CBOOOJHBIX JKUPHBIX KHCIIOT, MOBBIIIACTCS YCTOWYMBOCTh K
JICHCTBUIO UHCYJINHA.

PenakcuH cekpeTupyeTcss Ha MO3JHUX CTAJAMSIX Pa3BUTHS OCPEMEHHOCTH, pacciadiser
CBSI3KH JIOHHOT'O COWJICHEHHUSI, CHUYKAET TOHYC MAaTKH U €€ COKPATUMOCTb.

[IporecTepoH CHHTE3WPYETCS JKEITHIM TEJIOM JI0 YEeTBEPTOW— IIECTOH HeIeln
OEpEeMEHHOCTH, B JaJbHEHIIEM B 3TOT MPOIECC BKIFOYACTCS IUIANEHTA, MPOIECC CEKPEIUU
IporpeccuBHO HapacrtaeT. lIporecTepoH BBI3BIBACT pacciabieHue MaTKW, CHIDKEHHE ee
COKPAaTHMOCTH M YYBCTBUTEIILHOCTh K 3CTPOT€HAM M OKCHUTOIMHY, HAKOIUICHWUE BOJIBI U
DJIEKTPOJIUTOB, OCOOCHHO BHYTPUKJICTOYHOT'O HATPHsl. OCTPOTEHBI H  MPOTECTEPOH
CIOCOOCTBYIOT POCTY, PACTSIKCHHUIO MATKH, PA3BUTHIO MOJIOUHBIX XKeJle3 U JIAaKTAIlHH.

11.3. TkaHeBbIe TOPMOHBI 1 AHTHTOPMOHBI

TkaHeBbIE TOPMOHBI - OMOJIOTUYECKN aKTUBHBIC BEIIECTBA, JICHCTBYIOIIUE B MECTE CBOETO
00pa3oBaHus, HE MOCTYMAOIIUE B KPoBb. [IpocTarimanainHbl 00pa3yroTcsi B MUKPOCOMAax BCEX
TKaHEH, IPUHUMAIOT y4acTUE B PETYJISIMH CEKPEIUU MUIICBAPUTEIBHBIX COKOB, N3MECHECHHU
TOHYCA TJIAJIKMX MBIIII] COCYIOB ¥ OPOHXOB, ITpOIecca arperanuy TpoMoonuToB. K TkaHeBbIM
rOPMOHaM, PETYJIUPYIOIIUM MECTHOE KpPOBOOOpPAIICHHWE, OTHOCAT THUCTaMUH (paciiupsier
COCyIbI) U CEpOTOHMH (00JIalaeT TPECCOPHBIM JeicTBUEM). TkKaHEBHIMH TOPMOHAMH
CUUTAIOT MEJMATOPbl HEPBHOM CUCTEMBI — HOPAPEHAINH M alleTHIIXOJIMH.

AHTHUTOPMOHBI — BEIIECTBa, O0JAJAIOUINE MPOTHBOTOPMOHAIBHOW aKTUBHOCTHIO. X
00pa3oBaHUE MPOUCXOUT NIPU JUTUTEIBHOM BBEJICHUU TOPMOHA B OpraHu3M u3BHE. Kakbii
AQHTUTOPMOH 00JIa7IaeT BEIPAXKEHHOW BUIOBOH CIIEU(UIHOCTHIO U OJIOKUPYET ACHCTBUE TOTO
BUJa TOPMOHA, Ha KOTOpBIA BbeIpaboTtaincs. OH mosBisercs B KpoBu cmycTs 1...3 mecsia
1oCJIe BBEACHUS TOPMOHA M HcuYe3aeT 4epe3 3...9 MecsleB Mocjie MOCICIHEH WHBEKIIUU
rOpMOHa.

Bonpocs! 1 caMOKOHTPOIIS

1) Kiaccudukarus sxxene3 BHyTPEHHEH CEKPEIVH.

2) TopMoOHBI 3HaYCHUE, MEXaHU3M JICHCTBHSI, CBOMCTBA.

3) YacrHas Hu3HOIOTHs XKele3 BHYTPEHHEH CEKPeLHu.

4) TkaHeBble TOpMOHBIL. [IpocTariananHbl.

5) AHTHrOPMOHBI

6) IIprMeHeHHEe TOPMOHAIBHBIX PEMAPATOB B MPAKTHKE YKMBOTHOBOJICTBA.
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Bameiugeposa, C.B., domuna, B.J[., Berpoma, JLIO., Jlrooumor, B.E., Mycuenko, [1.M.,
XomyTtunaukosa, FO.A., Hukomnaera, 2.b. — M.: ®I'OY BIIO MI"'ABMub, 2009. - 119 c.

5. ®usuonorus v 3TOJIOTUs KUBOTHBIX: YueOHUK / JIpicoB, B.®. [1 ap.] — M.: KomocC, 2004.
— 568 c. (YueOHuKM M ydeOHblE MOCOOMSA IS CTYIEHTOB BBICHIMX Y4YeOHBIX 3aBEACHUI TIO
crieranbHOCTAM «Betepunapus» u «300TEXHUS).

6. ®OuU3N0JOrHUs U ITOJOTHS CeJIbCKOXO03sicTBeHHbIX NIl YueOnuk / ['yaun, B.A. [u np.] /
ITox pen. B.. Makcumona. — CII6.: U3n-Bo «Jlamaby, 2010. — 336 c.

7. Jronorus :KUBOTHBIX: YueOHuk / JIpicoB, B.®. [u ap.] / [lox pen. B.U. MakcumoBa. — M.:
KonocC, 2010. - 296 c.
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Jlexknus 12
JAKTALIUA

12.1 IloudTHE 0 JAKTALMMH.

[lon naxkmayueir nNOHUMAIOT CIOXKHBIA (PU3MOJIOTHYECKUN Hpolecc 00pa3oBaHus,
HAKOIUICHHUS U BBIBEICHUS MOJIOKA U3 MOJIOUHBIX JKEJIE3 y MIEKOIUTAIOIINX )KUBOTHBIX.

JlakTanuel Tak)Ke Ha3bIBAIOT MEPHOJ, B TEUEHHE KOTOPOro >KUBOTHOE JIAKTUPYET, T.C.
o0pa3yeT MOJIOKO. JIJIUTENbHOCTD JIAKTAllUK Y Pa3JInYHbIX KUBOTHBIX HEOJMHAKOBA: Y KOPOB
—300-305 mueit; y koobut — 210-240; y cBunert — 60 nHeid; y oer — 120 qHElH; y KPOJbUHUXHU —
30 nueil.

B cexpenun MoJI04HOM *kKeJe3bl IPUHATO pa3InyaTh J1Ba NEpUOJa:

A) 5akTOoreHe3 — TIEPUOJI CEKPETOPHOM JIeATENBbHOCTH Cpa3y K€ TMocie pOoJOB
(HacTyIIeHUE JIaKTallUN );

b) naxTomnons — mporuecc ceKpennu MOJIOKa B TEUEHUE YCTaHOBUBIIEHCS JTaKTaI[1H.

Monounaa jceneza — OTHOCUTCS K 3K30KPUHHBIM jkese3aM. OHU SBISIFOTCS BTOPUYHBIM
MIOJIOBBIM ITPU3HAKOM, OTJIMYAIOIIUM MJIEKOIUTAIOIINX OT APYTUX KJIACCOB KUBOTHBIX.

MosoyHas xesnesa, SBISSCH MPOU3BOJHBIM KOXKH, COCTOMT U3 CIEAYIOIIUX CTPYKTYPHBIX
AJIEMEHTOB:

- SIUTENUS — CEKPETOPHAs (PYHKIUS;

- MBIIIEYHON TKAHHU — JIOKOMOTOpHAs (PYHKITHS;

- CO€JJMHUTENIBbHOM TKaHU — ONOpHas (PYHKIMS;

- KPOBEHOCHBIE U IMM(POCOCYABI — TpoduuecKasi PyHKIHS;

- HEPBbI — peryJATOpHask PyHKIUS.

[TostHOrO pa3BUTHS BCE KENE3bl JOCTUTAIOT JUIIb Y XHUIIHUKOB, CBUHEH U HEKOTOPBIX
I'PBI3YHOB. Y OCTAJIbHBIX KHUBOTHBIX OKOHYATEIbHOE PA3BUTHUE MOJIyYaAIOT 2 Maphl XKeJes.

OHU CcOCTOAT U3 aJIbBEOJ, MOJIOYHBIX XO/0B, MOJOYHBIX IPOTOKOB, LUcTepHbI. Kaxknas
JKeJle3a 3aKaHYMBaeTcs COCKOM. He MMEI0T COCKOB MOJIOUHBIE JKENE3bl EXUIHBI U YTKOHOCA.

[Tonmoctu, 0OpazoBaHHBIE albBEOJAMH, MPOTOKAMHU, LIUCTEPHAMU, HA3bIBAIOT EMKOCMHOU
cucmemoll ycenesbl.

Jlomu BBIMEHM COCTOAT U3 JIOJIEK, a JOJbKU U3 a1b6€0]1, KOTOpble CUHUTAIOTCA
Mopghohynkyuonanvruoul eOunuyerl Moaounou yHeene3wt. VX creHka cocTouT U3 3-X CIo€B:

A) BHYTPEHHErO U3 KEJIE3UCThIX U AMUTETHAIBHBIX CEKPETUPYIOIINX KIIETOK;

b) cpenHero u3 KJI€TOK MUO SIUTEIHS;

B) HapyXHOTro 13 BOJOKHUCTON COEUHUTENbHON TKaHU.

Pasmep anpBeon Hesenuk 0,1-0,3 nmo 0,8 MM B nuamerpe. OHM HM3HYTPHU BBICTIAHBI
OJIHOCJIOITHBIM CEKPETOPHBIM JIUTEINEM, TaK K€, KaK U Y3KHUE€ MOJIOUHBIE XO/1bl, 10 KOTOPHIM
MOJIOKO CTEKaeT B 0oJiee BHYTPHI0JIbKOBBIE IPOTOKU. B onbky Bxoaut 150-200 anbBeod.

ATbBEOJIBI pacnoiaralTcs paguanbHO BOKPYT MPOTOKOB. Y KaxJOM JOJIBKU HMEETCs
LEHTpalbHBINA NpoTOK. KpymnHble poToku, coOupatoiiye cekper oT 5-20 1071eK OTKPhIBAIOTCS
B MOJIOUHYIO IIUCTEPHY (I1a3yXy), HUKHHUH OT/IE€] KOTOPOM Ha3bIBAETCS COCKOBOW IIUCTEPHOM.

[To crpykType MojouHass Kejae3a MOXKET OBbITh IKEJIEe3UCTOH, IKelIe3ucTo —
COETMHUTEIILHOTKAHHOM MM KUPOBOH (MSACUCTOI) B 3aBUCUMOCTU OT COOTHOILIEHUS TKaHEH
CTPOMBI U IAPEHXHUMBI.

JlyqmmaM COOTHOIIEHUEM ]ISl BBICOKOW MOJIOYHOW TpOAYKTUBHOCTH cuuTaercs 70-80%
xene3uctoro u 20-30% coeauHUTENs HOM U )KUPOBOM TKaHHU.
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Cekpeyus Mo10Ka OCYIIECTBISICTCS B KJIETKAX CEKPETOPHOIO SIHTEIUS albBeOd H
KJIETKaxX OSMHUTENUs, BBICTHJIAIONIETO MOJIOYHBIE Xojnbl. [locie 3amonHeHuss ajlbBeos W
MeJbUalIINX MPOTOKOB >KEJIe3bl, MOJIOKO HAYMHACT IMEPEXOAUTh B LHUCTEPHBI, TNl OHO
HAKAIJIMBACTCS B KOJTUYECTBAX, 3aBUCSIINX OT EMKOCTH KEJIe3bl U JAp. PaKTOPOB.

CekperopHasi (DyHKIUSI BBIMOJHICTCS SIUTEIUAIBHBIMUA KIETKaMU albBEO]T M MEJKUX
MIPOTOKOB, MOTOPHAs — IIPOLIECC HAKOTUICHHSI MOJIOKA U BBIBEJCHUE €ro B IIUCTEPHBI U OTJa4a
[P JOGHUU BCEM armapaToM BbIMEHH.

12.2 Ilpouecc M0J10KOOOPA30BAHUS.

Momnoko sBIS€TCS CIOKHBIM CEKPETOM MOJIOUHOHM jkene3bl. O ToM, 4yTOo 0OpazoBaHUE
MOJIOKA TIPOLIECC CEKPETOPHBIH, a HE Pe3yibTaT MPOCTON (MIBTPALUU COCTABHBIX YacTei
KpPOBH, CBUJICTEJICTBYIOT 2 (haKTa:

A) pa3nuuHbIi KayeCTBEHHBIN COCTaB MOJOKa M KpoBU. Hainume B MOJIOKE BEIIECTB,
OTCYTCTBYIOIIUX B KPOBHU.

b) pa3znuuHbId KOJMYECTBEHHBIM COCTaB, BXOSIIMX MOJIOKO M KPOBb KOMIIOHEHTOB.
Moutoko KopoBbI cosiepkuT B 90-95 pa3 Gosbire caxapa, B 20 — xupa, B 14 — Ca, B 9 — K,
MeHbIIe B 2 pa3a 0enkos, B 7 — Na.

CuuTaroT, 4TO KaxkJaas SIUTENHaIbHAas KIETKa MPOU3BOAUT MOJOKO CO BCEMH €ro
COCTaBHBIMHM YacTSAMHU M HET CIEIHAJIbHBIX KJIETOK JJISi CHHTE3a OTHIENBbHO Ka3ewHa, JKUpa,
caxapa.

Psin BemiecTB HE CUHTE3UPYIOTCS B XKEJIE3€ U NIEPEXOAST B HEE U3 KpoBH 0e3 n3mMeHeHui. K
TaKUM BEILIECTBAM OTHOCATCS BUTAaMHUHBI, MUHEpaibHbIe CcONH. KIETKH 3MHUTEnuss B 3TOM
CJIydae UTparoT PoJib «KOHTPOJIBHO — MPOITYCKHBIX)» ITYHKTOB, MPOITYCKasi U3 KPOBU B MOJIOKO
OJIHU BEIIEeCTBA U MpErpaXkaasi MyTh APYTUM.

Cekpenust MOJIOKA YKEJIe3UCTHIMU KJIETKaMH OCYIIECTBIISIETCS TI0 CIIEAYIOUINM THUIIAM:

A) mepokpuHOBOMY (MEr0S — 4acTh; Krino — OT/AeNbHO) — HE COMPOBOXKIACTCS THOCIBIO
WIK OTTOPKEHHEM Yy4yacTKa KJIETOK W He MPUBOJUT K 3aMETHBIM HAPYIICHUSM UX
KHU3HEIEATEIIFHOCTH, CEKPET BBIXOJUT Yepe3 OTBEPCTHS (MOPBI) B KIETOYHOH 00OJIOYKE WIH
BBIXOJIUT Yepe3 HEMOBPEXKAEHHYIO 000JI0UKY

b) amokpunoBoMy (8p0 — cBepxy) — MpPU DTOM THUIE AaNMHUKaJIbHBIM KOHEIl KIIETKH
BBITATMBAETCS. B IPOCBET aJbBEOJIBI U OTJIEINAETCS — KJIETKAa CTAaHOBUTCSI KOpOYe, MOCIIe Yero
KJIETKAa BHOBb PacCTET;

B) romokpunoBsiii Tun (holoS — menblii) — kiIeTka TMOHET, a OCTABIIMECS MHTEHCHBHO
Pa3MHOXKAFOTCH.

[') 1eMMOKPHHOBOMY — MPOMEXYTOUHBIH MEXIY a0 M MEPOKPUHOBOMY, OTAEIbHAs
yacTh MeMOpaH. CYUTAIOT, YTO B Haydaje JIAKTAIlMH MpeolaagacT MEPOKPHUHOBBIN, B pasrap
JaKTallUU — allOKPUHOBBIN, ¥ B KOHIIE — TOJIOKPUHOBBIN THII.

Monoko — Ouonornyeckas *HJIKOCTb, COCTOsIIasg M3 IUIa3Mbl (AMCIIEpCHasl cpena) U
MeJNIbYalIINX YaCTHIl Pa3IMYHbIX BEIIECTB (AUcnepcHas ¢asa).

Haunbonee W3y4eHHBIM SIBIISIETCSI MOJIOKO KOpOB. Bsi3Kkast >KHMIKOCTB, O€loro IBera ¢
JKEJITOBATBIM OTTEHKOM, MiIoTHOCTH 1,027-1,032, t° xunenus 100,2 °C, 3amep3anus -0,55-
0,57°. Ono Bxmrovaet 82-89 % Bogwl, 11-18% cyxoro BemecTBa. B coctaB cyxoro BemecTa
BXOJAT: Kup (2,8-6%)- ¢ HU3KOMOJIEKYJISIPHBIMH JK.K.: MacCJIsIHas!, KalpOHOBAas, KalpuaoBas B
BUJIC SMYJIbCUH, JICIIUTUH, KeaanH, XojecTepuH; 0enku (2-5%)- ka3euH, JakToaTb0yMuH (
TUIACTUYECKUE), JTAKTOrNIOO0YIHMH (3aiuTHas GyHKIus), caxap (4-5,5%)- nakTo3a U3 rIIOKO3bI
¥ rangakto3bl; auMoHHas kuciora(0,1-0,2%), amuapl: MOuYeBHMHA, MYyPUHOBLIE OCHOBAaHWUS,
amuHokucinoTe,NH3, comu: NaCLKCI,KH2PO4, mumonnokucneii Ca,Mg2HPO4,Ca+
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Ka3enH; (epMEeHThl — IMEepOKCHJa3a, Karajasa, jumasza, ¢ocdaraza, jmakraza, mpoTenHa3a,
nenTuaa3a, peaykrasza, ropmonsl, Butamuubl A,D,E,B,B2,B12,C,PP. Boobme B Mooke
HacuuThIBatOT O6osee 100 BemecTs, MOJIE3HBIX Ui OpraHu3Ma.

A3oTconepkanie COCIMHEHHUsT CcocToAT w3 KazewmHa (2-4%), rtmobymuna(0,1%),
anpoymuna (0,2-0,6) 1 HeGENKOBBIX a30TUCTHIX coeaunenuit (0,05-0,2%).

Hawnbonee GoraThiM MUTATEILHBIMU BEIIECTBAMU SIBJISICTCS MOJIO3UBO (MOJIOKO 7-10 nHei
naktaiuu). OHO coaepxur Oonblie Bcero cyxoro BemectBa (24,6%), kupa
(5,4%),0enka(15,8%), coneti (1,2%), BuramunoB A, D, E u ap. OT MOI0Ka OHO OTIHYAETCS
HAJIMYUEM HMMMYHHBIX Te€J, CBS3aHHBIX C ramMma IJoOylWHaMu, Ju3onuma, (epMEeHTOB, a
Takxke (OPMEHHBIX FTEMEHTOB (JICHKOLUTOB).

HHTepecHO OTMETUTH, YTO MOSBJICHHE B KPOBU AHTUTEN Y HOBOPOXKIEHHBIX CBA3aHO C
noTpebIeHuEM MOJIO3UBA. AHAJIOTUYHAS KapTHHA HAOII0JaeTCs M B TOSBICHUU B CIIIOHE U
cie3ax Ju301KuMa, 00J1a1aro1ero 6akTepuuIHbIM AEHCTBUEM.

Ilpeowmecmeennuku monoxka. Kup monoka oOpasyercs W3 HEHUTPaIbHOTO XKHUpa U
JKUPHBIX KUCIIOT IUIa3Mbl KPOBU. Y JKBA4HBIX, KPOME 3TOT0, HCTOYHHUKOM MOJIOUHOTO KHpa
CIIy’KaT yIJIeBOJBI M MPOIYKTHl uX pacmierieHus B pyone (JIDKK u B 9acTHOCTH yKCycHast
KHCJIOTA).

VY KMBOTHBIX C OJHOKAMEPHBIM XKEITYJKOM XHP MOJIOKA TaKKE CHUHTE3UPYETCS B TICUCHU
U3 YIIEBOJOB U OCJNKOB KOPMOB. Y HHUX TIJIIOKO3a U 0€3 a30THCThIE OCTAaTKU OEIKOB
HETIOCPE/ICTBEHHO MCIIOIB3YIOTCS JUTSl CHHTE3a KHUPa MOJIOKA.

VY 3KBayHBIX TJIIOKO3a KPOBU IPEBpAIIAETCS B MOJOYHOM Kelle3e B TIUIEPUH, a UPHbBIE
KHCIIOTBI 00pa3yIOTCs U3 YKCYCHON KHUCIIOTHI.

Kazeun — OCHOBHOI 0€JOK MOJOKa CHHTE3HpPYETCS U3 CBOOOJHBIX aMHUHOKHUCIOT,
MOJIUTICTITH]IOB.

AnbOymunsl u 2100YIUHBL — N3 AMUHOKHCIIOT, TOJTUNIENTHIOB U OEJIKOB MJIa3MBbI.

Jlakmo3a — MONOYHBIA caxap CHHTE3UPYETCS W3 TIFOKO3BI KpoBH. [Ipu 3TOM IIrOKO3a
coenuHseTcs ¢ pochopuIUPOBaHHON raTakTo301 (00pa3yIOMIEHCs U3 TIIOKO3HI).

Bonbiias posib B CO31aHUU MPEANIECTBEHHUKOB MOJIOKA MPUHAIJICKHUT IIEYSHH, B KOTOPOI
MPOUCXOJUT TIEPECTPOHKA MHUTATEIBHBIX BEIIECTB, MOCTYMAIONUX U3 IMHIIEBAPUTEIHLHOTO
TpaKTa uyepe3 BOPOTHYIO BEHY.

Kak yka3bIBaJIOCH BBINIE, BATAMUHBI U MUH. BEIIECTBA MIEPEXOJIAT B MOJIOKO M3 KpPOBHU 0e3
W3MEHECHUH.

CrnenoBarenbHO, COCTaB MOJIOKA 3aBHCHT OT COCTaBa palHOHa, TepeBapUBAHUS
MUTATENbHBIX BEIIECTB, CHHTETHUYECKHUX IPOLIECCOB B MEUEHH, 3amaca psiga KOMIOHEHTOB B
OpTraHu3Me, COCTOSIHUS BCETO OpraHU3Ma KUBOTHOTO.

12.3 MoJ10KOBBIBEACHNE U MOJIOKOOT/Ia4Aa.

Ecnn MosokooOpa3oBaHHE OTHOCHUTCS K CEKPETOpPHOM (YHKIMHU, TO MOJIOKOOTJada M
MOJIOKO BBIBEJICHHE SIBIISIETCS MOTOPHOM (PyHKIIMEH MOJIOUHOMN *ene3bl. Mexay ceKpeTopHOn
U MOTOPHOH (YHKIMSIMHM CYIIECTBYET TeCHas CBs3b. HemosaHoe BblIauBaHHWE TOPMO3UT
CeKPELMI0 MOJIOKa W, HAo0OpOT, NPaBUIbHO OPraHW30BAaHHOE pETYJISIPHOE JIOCHUE
CTUMYJIMPYET B HM3BECTHOM Mepe CEKpeTOpHbIM mpouecc. MotopHas (yHKIUS MOJIOYHOM
JKEJIE3bI OCYIIECTBIISAETCS IIyTEM MOJIOKOBBIBEICHUS U MOJIOKOOTAYH.

Monokogéviéedenue — TEpexoi MOJOKA B TEPUON MEXAY AOCHUSMH W3 albBEOJ B
IUCTEPHBI 32 CUYET COKpAIIEHUS MHOSIMTENMS ajdbBEO] M OJHOBPEMEHHOTrO paccialieHus
«cuakTepoB». UVMIynbcbl, BBI3BIBAIOIIME YyKa3aHHBIE IMPOLIECCBI, MOTYT HITH C
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MHTEPOPELIENITOPOB, IKCTEPOPELENTOPOB (KOXKHM COCKOB, BBIMEHM). MOJIOKOBBIBEJCHHE
CIOCOOCTBYIOT U BBIPAOOTKA YCIOBHBIX pedIeKCcOB (MPUOIMKEHHIE TOSIPKH, TTOCYAA).

Monokoomoaua — cioxxeHHast pe(JIeKTOpHas peaklys ABUraTeIbHOTO ammapara BBIMEHU
Ha aJIeKBAaTHBIC Pa3/paKeHHs] KOKM COCKOB M BBIMEHH, BeIyllas K W3THAHUIO MOJIOKA M3
QJIbBEOJIIPHOTO B IIMCTEPAIbHBIN OTJEIN B IPOLEcCe JOEHUS, B pe3ysbTaTe KOTOPOro MOJIOKO
II0JIHEE BBICACHIBAECTCS UJIU BBIJAUBAETCS U3 MOJIOYHOM JKEJIE3Bl.

PednekropHsblii nporecc MOJIOKOOTAAYM HPOTEKAeT B JiBe (ha3bl: HEPBHYIO M HeHpo —
TYMOPAJIbHYIO.

Hepenaa ¢hpaza cBsi3aHa ¢ HENOCPEICTBEHHBIM BIMSHMEM >(QQPEKTOPHBIX HEPBOB Ha
IJIQJKHE MBIIIIBI POTOKOB, MOJIOYHOM LHMCTEPHBI U COCKOB. PednextopHas myra B 3TOM
cilyyae ClIeAYHOIIas: pelenTopbl COCKOB — ap(epeHTHbIE HEPBBI (CEMEHHON HEPB) — CIIMHHON
MO3Tr (MTOSICHUYHBIA OTJeN) —B HEM HEPBHBIC CUTHAIBI Pa3JABaWBAIOTCS, HAIPABISSICH IO
pa3HbIM IYTSIM; OJHU IO IPOBOJAIIMM UAYT K TOJIOBHOMY MO3TY, a Ipyr'e IO JBUTraTeIbHbIM
BOJIOKHaM BO3BPALLAIOTCA K MOJIOYHOM »eJle3€ K MBILIEUYHbIM 3JIEMEHTaM LHUCTEpHbl. B
pe3yibTare 3TOro IMPOUCXOAUT pacciallieHue LUCTEPHbI, yBelauueHue e€ o0béMma, T.e.
IUCTEPHBI U KPYIHBIE MPOTOKU KaK ObI MOJTrOTABIMBAIOTCS K MPHEMY MOJIOKA M3 albBEON U
MEJIKUX IPOTOKOB, KOTOPOE MOCTYIHUT B HUX Y€pe3 HECKOJIbKO CEKYH/I.

Haznauenue sToii ¢a3el CBOIUTCS K MPEJOXPAHCHUIO HEKHOW ANbBEOJIIPHON TKAHU OT
00JIBIIOrO AABJICHMSI, KOTOPOE BO3HUKAET B XKeJle3e B CISAYIOIYIO a3y MOJIOKOOTJauu.

Bmopaa ¢aza (HeiiporymopanbHas) — CBs3aHa C BIMSHHEM TOPMOHA 3aJHEN 07U
runopusa okcumoyurna Ha MUOSIUTEIINN aJIbBEOJI U MEJIKUX MPOTOKOB, KOTOPBIN BBI3BIBACT
COKpAILEHUE €T0, IMOBBIIIAET BCIEICTBUE 3TOTO JABICHUE B MOJOCTAX JKEJIE3bl U «U3TOHAET»
TaKUM 00pa3oM, MOJIOKO U3 ajlbBEOJI M MEJKHX IPOTOKOB B KPYIHBbIE IPOTOKU U MOJIOYHBIE
LUCTEPHBI, T.€. CIIOCOOCTBYET OTJa4e MOJIOKA.

HepBHble UMIYJIbCHI, JOCTUTHYB T'MIIOTajlaMyca, NepeJatoTcst B K.0.1. TOJIOBHOI'O MO3ra,
I/ IPOUCXOIUT aHainu3. T.0. BO BTOpoil (haze MOJIOKOOTIAuMu BO30OYXKIEHHE K TOJIOBHOMY
MO3Ty UJET IO HEPBHOMY IIYTH, a K JK€JI€3€ FOPMOH HAIpPaBJISAETCs 110 KPOBEHOCHOMY PYCIY,
T.€. TyMOopaiibHbIM yTéM. [ToaToOMy 3Ta (ha3a u HOCUT Ha3BaHUE HEHPO — I'YMOPaIbHOM.

OKCHUTOIMH, BBIISIUBIIANACS U3 THIIOPHU3a C KPOBBIO MPHHOCUTCS K BRIMEHH uepe3 21-26
CeKyH/| (JJaTeHTHBII MepHoa MOJOKOOTIAuH), MOITOMY, T.K. «IIPUIYCK» MOJIOKA Y KOPOBBI
HAcTymaeT He cpasy, a ciycts 35-40 cekyHn mocie Hadana AoeHus. DYHKIUS OKCUTOIIMHA
TOJIbKO COKpaTHUTeNbHas, JABMUratenbHas. [IpuuéMm, LMpKyaupys B KpPOBH, OH BBI3BIBAET
NEPUOANYECKOE COKpAIEHHE U pacciiablieHne MUOSIUTENHS aJIbBEOJT U MOCTYIIJICHHE MOJIOKA
U3 HUX B [IUCTEPHY TOIYKAMU OT 3 70 8 pa3/MHuH.

B KpoBU OKCHUTOLIMH JOBOJIBHO OBICTPO pa3pyllaeTcs aHTUTOPMOHOM OKCHTOLMHO30M,
MOSTOMY HYXHas JUIsl MOJIOKOOTJAud €ro KOHIEHTpalMs B KPOBH IOAJCPKHBAETCS 10 5
MHUHYT, camoe Oonbiiee 7-12 munyt. Ero ke paspyiieHue TpPUBOAUT K pacciabiIeHUo
QJIbBEOJI U MPEKPALICHUIO MOJIOKOOTJauu. BeI3BaTh BTOPUUHO pedaekc MOJIOKOOTAAuU B ATY
JOMKY HEBO3MOKHO. [lonHOLEHHBIN pediieKkc MOJIOKOOTJaul MOKHO BBI3BaTh JIUIIb yepe3 4
yaca rocjie JOWKU. BpIen3noxkeHHOe OYeHb Ba)XKHO YUUTHIBATh IMPU OpraHU3alMU JTOCHUS
KOPOB.

Topmooswcenue MmonoKoomoayu MOXET HACTYNUTh TIpH OOJEBBIX pa3IpaskeHHIX
YYBCTBUTEIHHBIX HEPBOB MOJIOYHOW JKee3bl (TPEIIMHBI COCKOB H JIp.) M JPYTUX y4acTKOB
Tesa, NMPH HapyIIEHUH CTEpeoTUra JTO€HUs (YCIIOBHs, AOSPKH, BpeMs), T.€. TOPMOXKEHHE
YCIOBHO pPEQUIEKTOPHOM MOJIOKOOT/AAYu, MpH Huchyre (MoA BIUSHUEM aJpeHalliHa
CYXXHBAIOTCS COCY/IBI).
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12.4 Peryasinusi MOJIOKOOOPA30BAHUSI M MOJIOKOOT/IAYM.

Perymsimus cekpelny U MOJIOKOOT/AAYH OCYILIECTBIISETCSI HEUPO — TyMOPaIbHBIM ITYTEM.

B Hacrosiiee BpeMsl CUMTAlOT, YTO CYILIECTBYET 2UHOMEMUYECKUil JaKmauuoHHbLIl
yenmp, BKIIOUAIOIUI B ce0s HEpBHbIE OOPa30BaHMsS, PACIOIOKEHHBIE B CIHHHOM,
MPOJIOJTOBATOM, TIPOMEKYTOUYHOM MO3Te, a TaKXKe B 00NbIINX nonymapusx. OH CyIIecTBYeT
TakK ke, KaK MUIIEBOM, JbIXaTeIbHEIMN.

Ha3nayenmem JnakTallMOHHOTO IIEHTpA SBISETCA IOJATOTOBKAa MOJOYHOM JKENe3bl K
JaKTalMy, MYCK B XOJ CEKPETOPHOro Mpolecca, MEepUOJUYECKOE OCYILECTBICHHE aKTa
BBIBEJICHUS MOJIOKA, MOJAJEPKUBAHUE CEKPEIMU MOJIOKAa Ha ONpPEIeIEHHOM YpOBHE H
npekpaiieHne GyHKIIUA MOJIOYHOM JKeJe3bl.

[Ipyuém 104 JAKTALMOHHBIM ILIEHTPOM TOHHUMAIOT CJOXKHYIO CHCTEMY MO3TOBBIX
CTPYKTYp, HAXOAIIMXCS Ha pa3anuHbix ypoBHsx [[THC.

Cnunnoii mo3z —rpy0ast peryisnuus ABUraTeIbHbIX ()YHKITHIA.

Ilpooonzosamutii M032 — BEPOSITHO, PETYJISAIUS KPOBOOOpAIlIEHUSI.

T'unomanamyc — xoopauHaus paboThl MOJIOYHOM XKeJe3bl C IPYTUMH CUCTEMaMHU.

Kopa 6.n. — perynsiuusi CEKpellMy U BBIICICHUS MOJIOKa KOOPAUHHUPYETCS CO CIONKHBIMU
MOBEJICHYECKUMHU PEAKIMSIMU OpraHU3Ma B CBSI3H C YCIOBHSIMU CPEJIbI.

Bomnpock! 11t caMOKOHTPOIIst

1) Kak ocymiecTBiIsieTcsi CHHTE3 MOJIOKa, €r0 COCTaBHBIX YacTei?

2) B ueM 3aKkII0YarOTCS pa3sIUYHs MEXAY MOJIO3UBOM M MOJIOKOM?

3) TloponHble M BUIOBBIC pa3IMYKs COCTaBa MOJIOKA.

4) Perynsuus MoJIOKOOOpa3oBaHHs U pedIeKC MOJIOKOOTAAYH.

5) IloueMy mNPOUCXOOUT TOPMOXKEHUE JAKTAlMH H KaK MOXHO CTHMYJIHPOBATh
JakToreHes?

6) OcoOeHHOCTH MaIIMHHOTO JOCHHUS KOPOB, KOOBUI M JIPYTHX XHUBOTHBIX. DaKTOpHI,
CIIOCOOCTBYIOIIME MTOJHOTE BBHIJAUBAHUS M PA31010 MEPBOTEIOK.

CIIMCOK JIMTEPATYPEHI
OcHosnas

1. HBaHoB, A.A. DTONOTHUS C OCHOBAMH 300IICHXONIOTHH: yueOHUK / MIBanoB, A.A. - Jlans, 2009.
-365c.

2. OcHOBBI (U3MOJOTHM W 3TOJOTHHM KUBOTHBIX: YueOHoe mnocooue / JlbicoB, B.D.,
MakcumoB, B.M. — M.: KonocC, 2004. — 256 c. (YueOHUKM U y4eOHBIE MOCOOMS AJsi CTYACHTOB
BBEICIIINX YI€OHBIX 3aBE/ICHUI 110 CIIENUANTBHOCTIM «BeTepuHapus» u «300TEXHUNY).

3. IpakTukym no (pu3nog0rum KUBOTHBIX: YueOHoe mocodue /JIvicoB, B.®., Nnmnonurosa,
T.B., Makcumos, B.W., IlleBenes, H.C. / Ilox pen. Makcumosa, B.U. — M.: KonocC, 2010. — 303 c.

4. COopHHK 3aiaHMii K JIA00PpAaTOPHOMY MNPAKTHKYMY 10 (PH3HOJIOTHH H ITOJIOTHH
JKHBOTHBIX: y4yeOHOoe mocobue /Mnmonuroa, T.B., Makcumos, B.W., Tkauenko, T.E.,
Bameiugeposa, C.B., ®domuna, B.J[., Berpoma, JLIO., Jlrobumor, B.E., Mycuenko, [L.M.,
XomyTtunaukoBa, FO.A., Hukomnaesa, 2.b. — M.: ®I'OY BIIO MI"'ABMub, 2009. - 119 c.

5. ®uzmnonorusi ¥ TOJOrus KUBOTHBIX: YueOHuk / JIpicos, B.®. [u ap.] — M.: KonocC, 2004.
— 568 c¢. (YueOHuMKM M y4yeOHbIE MOCOOMS I CTYACHTOB BBICIIMX YYEOHBIX 3aBEACHUU 110
crieranbHOCTIM «BetepuHapus» u «300TeXHUS).

75



6. ®u3noJIOTHs W TOJIOTUS CEJIHCKOX03MIICTBEHHBIX NTHI: YueOHuk / ['ynun, B.A. [u ap.] /
ITox pen. B.. Makcumona. — CII6.: U3n-Bo «Jlamaby, 2010. — 336 c.

7. JTogorusi :KUBOTHBIX: YueOHuK / JIpicoB, B.®. [u np.] / Ilox pen. B.M. MakcumoBa. — M..:
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4. I'paueB, U.M., I'anmunueB B.Il. ®usnonorus jpakTanuy ¢/X KUBOTHBIX: yueOHHK / ['paues,
W.WN., 'anunues, B.I1. - M.: Konoc, 1974. - 477 c.

5. Koctun, A.Il. ®usnonorus ¢/x xuBoTHBIX: yueOHUK/ Koctun, A.IL. [u ap.]. - M.: Konoc, 1993.
- 386 c.

6. Hopunkuii, B.B. IloBenenue ¢/x sxuBoTHBIX: yueOHuk / Horuikuii, b.b. — M.: Komoc, 1981.

7. PykoBoacTBo no ¢pusuonorun: dusnornorus c/x ;xkuBoTHIX. — M. Hayka, 1978.

8. ChbicoeB, A.A. ®m3NOIOTH C/X JKUBOTHBIX (B pHCYyHKaX W cucrteMax): atiac/ CeicoeB, A.A. -
M.: Koinoc, 1974. - 147 c.

9. MImuaT—Heanscon, K. ®usuonorns xuBotHeIX: yueouuk / T.1 u 2 / Imuar—Henscon, K. —
M.: Mup, 1982. - 389 c.
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Jlekuus 13
®U3NOJIOTUS IEHTPAJIBHOM HEPBHOM CUCTEMBI
13.1. OcHoBHble npuHIUNbI pyHkuuonuposanus IHHC

OcHoBHbIM mpuHIMIOM (yHKuHoHUpoBaHus [[HC sBnsercs mnpouecc perynisiuu,
yrpaBieHus: (U3NOJOTHUECKUMH (DYHKIUSAMH, KOTOpHIC HAaIlpaBleHbl Ha MOAJIEPKAHHUE
MOCTOSTHCTBA CBOWCTB W cOCTaBa BHyTpeHHel cpenbl opranusma. I[[THC obGecneunBaet
ONTUMAJIbHBIE B3aMMOOTHOIIEHHSI OpraHU3Ma C OKpY’Karollell cpeaol, YCTOMYMBOCTD,
LEJIOCTHOCTh, ONITUMAJIbHBIN YPOBEHb KU3HEEATEILHOCTH OpraHiu3Ma.

HepBHplii  mpouecc  peryisiiuu  NpeAycMaTpuBaeT  YIpaBlI€HHME  W3MEHEHUs
dbuznonornueckux GyHKIUI MO0 HEPBHBIM BOJOKHAM MPU MOMOIIM MOTEHIIMANA BO30YXKACHUS
O[] BIMSIHUEM Tepeadd HH(popMaIum.

XapakTepHble 0COOeHHOCTH: 1) siBisieTcss Ooyiee MO3JHUM MPOIYKTOM 3BOJIIOIHHU; 2)
obecrieurBaeT OBICTPYIO pEryJSIIHIO; 3) HMMEET TOYHOrO ajpecara BoO3JcHcTBUsA;, 4)
OCYIIECTBIISIET YKOHOMUYHBIA CIOCOO peryisiiuu; 5) o0ecredrnBaeT BBICOKYIO HaJEKHOCTh
nepegayy nHGopMaLuu.

Hepsnas cucrema npeactasisieT co00il COBOKYITHOCTh HEPBHBIX KJIETOK, UJTM HEMPOHOB.

[To yokanu3anuu pa3nuvaroTr: 1) HEeHTPalIbHBIA OTAEA — FOJOBHOW M CHHMHHON MO3T; 2)
nepudeprudeckuii — OTPOCTKH HEPBHBIX KJIETOK FOJIOBHOTO U CIIMHHOTO MO3Ta.

[Io ¢yHKIMOHATBEHBIM  OCOOCHHOCTSM  pa3NU4aroT: 1) comMarWyeckwid  OTHed,
pPEerylupyIOIMNA  JBUraTelIbHYI0  aKTUBHOCTh; 2)  BETeTaTUBHBIH,  PETyIUPYIOLIUN
JeSITeIbHOCTh BHYTPEHHHX OPIaHOB, JKE€JIe3 BHYTPEHHEH CEKpeIHH, COCYI0B, TPOYUIECKYIO
WHHepBaluo Mbi u camoi [THC.

@YHKIMM ~ HEPBHOM  cucTeMbl: 1)  HMHTErpaTUBHO-KOOPAMALMOHHAS  (PYHKLMSL.
ObecneunBaeT (yHKIWU PA3IUYHBIX OPraHOB W (DU3UOJIIOTHYECKUX CHCTEM, COTIACYeT HX
JIEeSATENIbHOCTh MEXAy co0oi; 2) obecrieyeHHEe TECHBIX CBsI3€il OpraHM3Ma ueloBeKa C
OKpYyXaroliel cpefoil Ha OMOJIOTMYECKOM M COLIMAIBHOM YPOBHSIX; 3) peryisiuusi ypoBHS
OOMEHHBIX TPOIECCOB B pAa3IMYHBIX OpraHax M TKaHAX, a TaKkKe B camoil cebe; 4)
obecrieueHne NMCUXUYECKON AesTenbHOCTH Bhiciiumue otaenamu [{HC.

CrpykTypHO# U (DyHKIIMOHAJILHON €MHUIICH HEPBHOW TKAHU SIBJIsI€TCS. HEPBHAsI KJIETKA —
HEWUPOH.

Heiipon — cnenumanu3upoBaHHas KJIE€TKa, KOTopas CHOcoOHa MpPUHUMATh, KOJUPOBATH,
nepegaBaTh M XpaHUTh HMH(OpMalMIO, YCTaHABIMBAaTh KOHTAKThl C APYTMMHU HeHpoHamH,
OpPraHU30BBIBATH OTBETHYIO PEAKIMIO OPraHU3Ma Ha Pa3ApaKeHUE.

@OYHKIMOHAIBHO B HEWPOHE BBIAEIAIOT: 1) BOCHPUHMMAIOIIYIO YacTh (JEHAPUTHI U
MeMOpaHy COMBI HEHpoHa); 2) MHTETPATHBHYIO YacTh (COMY C aKCOHOBBIM XOJIMHKOM); 3)
NepearoLyt0 YacTh (AKCOHHBIM XOJIMHUK C aKCOHOM).

BocnpuanMaromas yacts. JIeHIpUTHI — OCHOBHOE BOCIIPUHUMArOLIEE 1oJe HelipoHa.CoMa
HelipoHa (Teslo HelpoHa) BBINOJIHSET HapsAy ¢ MH(QOPMALIMOHHONW U TPOPUUECKYIO (PYHKIIUIO
OTHOCHUTEIIBHO CBOUX OTPOCTKOB M CHHAIICOB.

Coma o0ecnednmBaeT pocT JCHIPUTOB W akcoHOoB. Coma HeHpoHa 3akiloueHa B
MHOTOCJIOIHYI0O MeMOpaHy, KOTopas oOecneunmBaeT (OPMHPOBAHHUE U PACIPOCTPAHEHHE
AIIEKTPOTOHUYECKOTO MTOTEHIINAJIa K aKCOHHOMY XOJIMUKY.

AKCOH — BBIPOCT UHUTOIUIA3MbI, MPUCIOCOOJEHHBIM s MpOBeNeHHs HH(pOpMaIUH,
KOTOpasi cobupaeTcsi ACHAPUTaAMH U IepepadaTbiBaeTcsl B HeMpoHe. AKCOH JEHIPUTHOMN
KJIETKH MMEeT IIOCTOSIHHBIM JuaMeTp U MOKPHIT MHEIHMHOBOW 000J0YKOH, KOTOpas
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oOpa3zoBaHa M3 TJHMH, y AaKCOHa pAa3BETBJICHHbICE OKOHYAHHS, B KOTOPBIX HAXOJIATCS
MHUTOXOH/IPHH U CEKPETOPHBIEC 00pa30BaHU.

OyHKIMY HEHPOHOB: 1) reHepanu3alus HEPBHOTO UMITYJIbCa; 2) MOJyYeHHE, XpaHEHHE U
nepenaya uHGopmamuu; 3) CHOCOOHOCTHP CYMMHUPOBATH BO30YKIAIOMIME M TOPMO3SIIUE
CUTHaNIBI (MHTETpaTUBHAS (PYHKITHSA).

Bunbr HelipoHoB: 1) mo jokanu3anuu:a) NEHTpalbHbIC (TOJIOBHOW M CIIMHHON MO3T); 0)
nepudepudeckrie (MO3roBbie TaHTIIMU, YEPEITHBIC HEPBBI); 2) B 3aBUCUMOCTH OT (DYHKIIHH:Q)
apdepeHTHbIe (4yBCTBHUTENbHBIE), Hecymme HHpopmanuio or peuentopoB B LHC; 0)
BCTaBOYHbIE (KOHHEKTOPHBIE), B JJEMEHTAPHOM Cily4yae OOECIeYMBAIOUINE CBSI3b MEXIY
apdepenTHBIM U 3¢ depeHTHHIM HelipoHamu; B) 3ddepentHsie. 3) B 3aBUCUMOCTH OT
byHKIMA: a) Bo3Oyxknaromue; 0) TopMmossmme, 4) B 3aBUCUMOCTH OT OHMOXMMHYECKHX
OCOOEHHOCTEM, OT IPHUPOJbI MEAHUATOpa; 5) B 3aBHCHUMOCTH OT KauecTBa pPa3Apa)kKUTes,
KOTOPBI BOCHPUHUMAETCSI HEHPOHOM: a) MOHOMOJJAJIbHBIN; 0) MOTUMO/IaIbHbIE.

PedexkropHasi ayra, ee KOMIIOHEHTBI, BUAbI, PyHKIUHN [leATEIbHOCTh OpraHu3Ma —
3aKOHOMEpHas peduieKTopHas peakuus Ha cTumyid. Pedrekc — peakius opraHmsma Ha
paszapaxeHue peuenTopoB, kKotopas ocymiectBisiercss ¢ ydactueM [[HC. CrpykrypHoit
OCHOBOI1 pediekca sBisieTcs pedieKTopHas ayra.

PednexropHas nyra — mnocienoBaTeIbHO COEJMHEHHAs LIEMOYKa HEPBHBIX KIIETOK,
KOTOpasi 00ecrieurBaeT OCYIIECTBICHUE PEaKIlliy, OTBETA Ha pa3ipaskeHue.

PednexropHass myra COCTOMT W3 IIECTH KOMIIOHEHTOB: PEUENTOPOB, apQepeHTHOTO
(4yBCTBUTENBHOTO) TMYTH, pedIEKTOPHOTO IeHTpa, d3(PPepeHTHOro (IBUrATEIHLHOTO,
CEKpETOpHOro) myTH, 3 dekrTopa (padodyero oprana), 0OpaTHOU CBS3H.

Pednexropubie nyru Moryt OBITH OBYX BHIOB: 1) MpOCThie — MOHOCHHANTHYECKHE
pednekTopubie nyru (pediexkropHas ayra CyXOXKHIBHOTO pediekca), COCTosImue U3 2
HelipoHoB (peuentopHoro (addepentHoro) u 3ddexTopHOro), Mexay HUMHU HMeeTcs |
CUHAIC; 2) CIOXHbIE — MOJUCUHANTHYECKUE pediexkTopHble nyru. B ux cocraB Bxoasr 3
HelpoHa (MX MOXET ObITh M OOJbIIE) — PEHEeNTOPHBINA, OJMH WIH HECKOJIHKO BCTAaBOYHBIX U
3 PEKTOPHBIH.

[IpencraBienue o peaeKTOPHOM Iyre Kak O 1e1eco00pa3HOM OTBETE OpraHu3Ma AUKTYET
HEOOXO/IMMOCTh JIONOJHUTE pe(IEKTOPHYIO IYTy €Ile OJHUM 3BEHOM — MeTieid oOpaTHoH
CBA3M. OTOT KOMIIOHEHT YCTAaHABIMBACT CBS3b MEXAY pPEATU30BaHHBIM pE3yJIbTaTOM
pedaeKTopHON peakMy U HEPBHBIM LIEHTPOM, KOTOPBII BbIJIA€T HCIIOJHUTEIbHbIE KOMAH/IbI.
[Ipu momomu 3TOro KOMIIOHEHTa MPOUCXOAMUT TpaHChOpMAaIUs OTKPBHITON pedrieKTopHOI
IyTH B 3aKPBITYIO.

Koopmunanuonnasa aesitesbHocThb. (K/[) IIHC mpexacraBmsier coboil coriiacoBaHHYIO
paboty HelpoHoB LTHC, ocHOBaHHYIO Ha B3aMMOEHCTBUN HEHPOHOB MEKIY COOOM.

Oyukiuun  KJ[: 1) obOecrieunBaeT YeTKOE BBINOJIHEHHWE OINpPEAENEHHBIX (QYHKIHM,
pediuekcos; 2) obecriednBaeT MoCieA0BaTENbHOE BKIIOUEHHE B pabOTy pa3IMUHBIX HEPBHBIX
IEHTPOB JJIs1 00ECTICUCHHS CIIOKHBIX (DOPM JIeATeTbHOCTH; 3) 00ecneyrnBaeT COrIaCOBaHHYIO
paboTy pa3IUYHBIX HEPBHBIX IEHTPOB (NP akTe TJIOTaHUS B MOMEHT TJIOTaHUS
3a/lep’)KUBAETCA AbIXaHHE, IPU BO30YKIEHUH LIEHTPa III0TaHUSI TOPMO3UTCS LIEHTP JIbIXaHUs).

B3anmopneiicrBue npoueccos Bo30y:kaeHus u topmosxenuns B [IIHC.

TopmokeHHUE — aKTHUBHBIM MPOLIECC, BO3HUKAIOIIMN MpPH JTEUCTBUU pa3lpa)KuTesied Ha
TKaHb, IPOSBISETCS B MOJABICHUU JPYTOTO BO30YXKACHUS, (HYHKIIMOHAIBLHOTO OTIIPABJICHUS
TKaHU HeT. TOpMOKeHHE MOKET pa3BUBATHCS TOJIBKO B JOPME JIOKATBHOI'O OTBETA.

Brigenstor qBa THIIA TOPMOYKEHUS
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1) nepsuuHoe. 1151 €ro BOSHUKHOBEHHSI HEOOXOIMMO HATUYME CIICIIUATBLHBIX TOPMO3HBIX
HelipoHoB. TopMOKE€HHE BO3HHKACT MEPBUYHO 0€3 MPEIIIECTBYIOIIETO BO30YXKICHHUS O
BO3/ICIICTBMEM TOPMO3HOT'O MEIUATOPA.

2) BropuyHoe. He TpeOyeT crienuanbHbIX TOPMO3HBIX CTPYKTYP, BOBHUKAET B PE3yIbTaTe
M3MEHEHUs (PYHKIIMOHAIBHON aKTUBHOCTH OOBIYHBIX BO30OYAUMBIX CTPYKTYp, BCEr/ia CBsI3aHO
C TIPOIIECCOM BO30YKICHHUS.

TopMmoskeHuEe JI€KHUT B OCHOBE KOOpAMHAIIMM JBUKEHHM, OOECIeurBaeT 3alluTy
[EHTPATBHBIX HEUPOHOB OT TepeBo30yxkaeHus. Topmoxenne B [[HC MoxkeT BOZHUKATH MPH
OJIHOBPEMEHHOM IMOCTYIUICHUHM B CHMHHOW MO3T HEPBHBIX HUMITYJIbCOB PA3JIUYHOU CHIIBI C
HECKOJIBKUX pa3apaxuTenieii. boiee cuiibHOE pas3ipakeHHe TOPMO3UT PedIieKchl, KOTOPHIE
JIOJDKHBI OBLTM HACTYIIATh B OTBET Ha OoJiee ciabbie.

13.2. ®u3uosorus pasanuHbix pazaenos HHC

@u3noiorus cnuHHOro Mo3ra. CnuHHON MO3r — Hanbonee npeBHee oOpazosanue [{HC.
XapakTepHasi 0COOEHHOCTb CTPOEHHS — CETMEHTapPHOCTb.

HeiipoHbl CIMHHOTO MO3ra 00pa3yloT €ro cepoe BEIIECTBO B BHUJE MEPEIHUX M 3aTHUX
poroB. OHH BBHIONHAIOT pe(IEKTOPHYIO (PYHKIIUIO CIIMHHOTO MO3Ta.

benoe BemiecTBo CIMHHOIO MO3ra 00pa3o0BaHO MUEIMHOBBIMU BOJIOKHAMH (KOPOTKUMH U
JUIMHHBIMH) U BBITIOJHSET IPOBOJHUKOBYIO POJIb.

CriuHHOM MO3T BBIIOJHSET Pe(IEKTOPHYIO U IPOBOJIHUKOBYIO (DYHKIIHH.

Pednexropras (yHKIHMS MO3BONSET pealn30BaTh BCE ABHraTelbHBIC pediexchl Tena,
pediexcsl BHYTPEHHUX OPraHOB, TEPMOPEryJsiuuu U T. A. PedraekTopHble peakiuu 3aBUCAT
OT MECTa, CHJIBI Pa3pakKuTelis, IUIOUaau peQIIeKCOTeHHONH 30HBI, CKOPOCTH IPOBEICHHUS
UMITYJIbCA 0 BOJIOKHAM, OT BJIMSIHUS F'OJIOBHOTO MO3Ta.

[TpoBogHMKOBas (GYHKIHS 00ECTIEUUBACT CBSA3h HEHPOHOB CIIMHHOTO MO3Ta APYT C JPYTOM
WM C BeIIenexanumu otaeaamu LTHC.

®u3no0rus 3a/1Her0 U cpegnero Mosra. CTpykTypa 3aJHero Mosra.

1. V-XII napa uepenHbIX HEPBOB.

2. Bectubynsapusie sjpa.

3. Slapa peruxynsipHOU hopMaIHH.

OcHoOBHBIE (PYHKIIMU 33/THETO MO3Ta MPOBOIHUKOBAS U pedIeKTOpHas.

Uepes 3agHuii MO3r MPOXOASAT HHUCXOASIIME MYTH (KOPTUKOCHHHAJIBHBIA U
HKCTPAMPAMHIHBIN), BOCXOASAIINE — PETUKYJIO— U BECTUOYIOCIMHAIBHBIN, OTBEUYAIOINE 32
nepepacnpe/iesieHne MbIILIEYHOT0 TOHYCA U MOAJepKaHUE 1035l Tela.

PednekropHas ¢pyHKIusA 0OecreunBaeT:

1) samutHbIC pediiekcs (cae30TeYeHne, MUTaHue, Kalllellb, PBOTY, YMXaHbE);

2) peduekcel ronocoobpaszoBanus, simpa X, XII, VII depenHO-MO3roBBIX HEPBOB,
JIBIXaTEJIbHBIN LIEHTP PErylUpyIOT MOTOK BO3/AYXa;

3) pedunekchl moanepkaHus 1mMo3bl (TabupuHTHBIE peduiekchl). CTaTdecKhe pedIIeKCh
NONJEPKUBAIOT TOHYC MBI JUIsl COXpPaHEHUsS TO3bl TeJa, CTAaTOKWUHETUYECKHE
NEPEepacHpeeNIsIOT TOHYC MBI Ul TPUHATUS I03bI, COOTBETCTBYIOLIEH MOMEHTY
MPSIMOJIMHENHOTO WIIM BpaIllaTeIbHOTO ABM)KECHHUS;

4) UeHTpBI, PACIOJIOKEHHBIE B 33JHEM MO3Te, PEryJHpYIOT IeSITEIbHOCTh MHOTHX
CHUCTEM.

CocyaucTslii HEHTP OCYLIECTBISET PErYJSLUI0 COCYAMCTOrO TOHYCA, JBIXaTEIbHBIM —
pPEryJAlMI0 BAOXa M BBII0XA, KOMIUIEKCHBIM MHINEBOM LEHTP — PEryslui0 CEeKpeuuu
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JKEITYJOYHBIX, KUIICUHBIX >KEeJe3, MOJKEIyI0YHON XKelle3bl, CEKPETOPHBIX KIETOK IEYEHH,
CIIFOHHBIX JKeJIe3, o0ecreuynBaeT pedIeKChl COCAHUS, JKEBAHUS, TTIOTaHUS.

[ToBpexxaeHue 3aJHEr0 MoO3ra NOPUBOJUT K yTpaTe UYYBCTBUTEIBHOCTH, BOJIEBOM
MOTOPHUKHM, TEPMOPETYJSUM, HO JAbIXaHHWE, BEJIMYMHA apPTEPUAILHOTO  JABJICHUS,
peduieKTopHasi aKTUBHOCTD ITPU TOM COXPaHSIOTCS.

Cpennuii mo3r. CTpyKTypHbIE €JUHULBI CPETHETO MO3Ta:

1) Oyrpsl Y4eTBEPOXOIMHS;

2) KpacHOE S/Ipo;

3) uepHOE AapO;

4) snpa I1I-IV mapsl 4epernHo-MO3rOBbIX HEPBOB.

Byrpsl ueTBepoxosiMuUs BBITOJIHAIOT apdepeHTHYIO (PYHKIINIO, OCTalbHbIe 00pa30BaHUs —
s depeHTHyIO.

Byrpel 4eTBepoxosMHs TECHBIM 00pa3oM B3auMojeHcTBYIOT ¢ suapamu [II-IV map
YepErHO-MO3I'OBbIX HEPBOB, KPAacHBIM SAPOM, CO 3PUTEIbHBIM TPAKTOM. 3a CYET 3TOro
B3aMMOJICHCTBUS MPOUCXOAUT OOecleyeHne TMepeHUMU OyrpaMu OPHUEHTHPOBOYHOMN
pedICKTOPHOM peakiuy Ha CBET, a 3aJHAMH — Ha 3BYK. OOECIeUnBAIOT )KU3HECHHO BaYKHBIC
peduiekcol: crapT-pediekc — JBUTaTeNIbHAs Peakius Ha Pe3KUi HEeOOBIYHBIN pa3ApakUTeNhb
(moBbIILIEHHE TOHYca crudarenei), OpueHTUp-pedIekc — ABUraTeabHas peaklys Ha HOBBII
pa3apaxxuTelib (OBOPOT Tella, TOJIOBBI).

[lepennue Oyrper ¢ siupamu [II-IV yepenHO-MO3TrOBBIX HEPBOB 00ECIIEUMBAIOT PEAKITHIO
KOHBEPIeHIMH (CXOKICHHE IIa3HbIX sI0JIOK K CPEMHHON JIMHUH ), IBUYKEHHUE TITa3HBIX SIOJOK.

KpacHoe sapo mnpuHuMMaeT ydacThe B PETyJALMHU IEpPepaclpe]esIeHUs MBIILIEYHOIO
TOHYCa, B BOCCTAaHOBIIGHWU O3Bl Tela (TMOBBIMIAET TOHYC crudareneil, MOHMKAIOT TOHYC
pasrubareneii), NOANEP)KAHUH PABHOBECHS, IOATOTABIMBAET CKEJETHBIE MBIIIB K
MIPOU3BOJBHBIM U HEMPOU3BOJIBHBIM JIBHKEHUSIM.

UepHoe BEIIECTBO MO3ra KOOPJIMHUPYET aKT IVIOTAaHUS U JKEBAHUSI, IbIXaHUS, YPOBEHb
KPOBSIHOTO JaBJIEHUs (T1aTOJIOTUs YEPHOTO BEUIECTBA MO3Ia BEAET K MOBBIIIEHUIO KPOBSHOTO
JIABJICHUSA).

®u3no0JI0THA NPOMEXKYTOUYHOIO0 Mo3ra. B cocTaB NpPOMEXyTOYHOIO MO3ra BXOJST
TaJlaMyC ¥ TUIIOTAJIaMyC, OHHU CBSI3bIBAIOT CTBOJI MO3Ta C KOPO OOJIBIIOr0 MO3ra.

Tanamyce — nmapHoe oOpa3oBaHHe, HanbOojiee KPYIHOE CKOIUJIEHHE CEpOro BEIIeCTBa B
IIPOMEXYTOUYHOM MO3TE.

Tonorpaduyecku BBIACNSIOT MEPEAHUE, CPEAHHUE, 3aJHUE, MEIUAIbHbIE U JaTepalbHbIE
TPYIIBI SOEP.

[To pyHKIIMM BBIAETSIOT:

1) cnenuguyeckue:

a) nepekiroyvaromue, peneitHsle. [lomyyaroT nmepBUUHYI0 MHQOPMALUIO OT Pa3iIMYHbIX
pELIENTOPOB;

0) accouuaTuBHble (BHYTpeHHHE) siapa. [lepBUYHBIN UMITYyJIbC HJAET OT pelerHbIX sfep,
nepepabarbiBaeTcss  (OCYILECTBIISIETCSI ~ MHTErpaTHUBHas  (QYHKLHWsA), Teperaercs B
aCCOLIMAaTUBHBIE 30HBI KOPbI TOJIOBHOTO MO3ra;

2) "ecnenduueckue sAapa. ITo Hecneuuuyeckuii myTh Mepesadynd MMITYJIbCOB B KOPY
TOJIOBHOT'O MO3ra, U3MEHSETCs YacToTa OMonoTeHuana (Moaenupyomas QyHKIus);

3) MOTOpHBIE s/Ipa, y4aCTBYIOLIME B PETYIISILIMM JBUTATEIbHON aKTUBHOCTH.

Tamamyc — KoJulekTop Bce addepeHTHON uWHGOPMAIIMH, KPOME OOOHSITEIBHBIX
pELenTOpOB, BAXKHENUIINNA UHTETPATUBHBIN LIEHTP.

I'mnoranamyc Haxoautcss Ha aHe U 1o Ookam III skemymouka mo3sra. @usnongornyeckas
pOJIb — BBICIIMM IOAKOPKOBBIM HMHTErPATUBHBIM LIEHTP BEr€TaTUBHOW HEPBHOW CUCTEMBI,
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KOTOpPBbII OKa3bIBaeT aelcTBue Ha: 1) Tepmoperymsauuio. Ilepeanue siapa — 3TO LEHTP
TEIUIO0Ta4yM, /1€ MPOUCXOAUT PEryJsiliMsl Mpolecca MOTOOTAEIICHUS, YaCTOThl JIbIXaHUSA U
TOHYCa COCYJIOB B OTBET Ha IOBBILIEHUE TEMIIEPATyphl OKpYXKarollel cpesibl. 3aaHue sIpa —
HEHTP TETUIONPOAYKIUHU U 00eCIeueHHsI COXPAaHHOCTH TeIlia IPU MOHKEHUH TeMIIEPaTyphl;
2) runodus. JIuGepuHBI CHOCOOCTBYIOT CEKpPEIMM TOPMOHOB NEpEeIHE a0iu rurodusa,
CTaTUHBI TOPMO3AT ee; 3) KupoBoil oOMeH. PaznpakeHue narepanbHbIX (LIEHTpa MHTAHU)
AJIep U BEHTPOMEIUAIBbHBIX (LIEHTPa HACBILIEHUS) AP BEAET K 0XKUPEHUIO, TOPMOXKEHUE — K
Kaxekcuu; 4) yriieBoaHbIH oOMeH. PaznpaxeHue mepeqHux saep BeAeT K THIIOTIMKEMHH,
3aJJHUX — K THIEPIIMKEeMHHU; 5) CepAeYHO-COCYIUCTYIO cucTeMy. PaznpakeHue nepenHux
Aep OKa3bIBa€T TOPMO3HOE BIMSHHE, 3aJHUX — akTUBUpymollee; 6) MOTOPHYHO U
cekperopHyto ¢yHkuuu JKKT. Pasnpaxkenue nepeqHux sjaep MNOBBIIAET MOTOPUKY U
cekperopHyto pynkuuio XKT, 3aaHux — TOpMO3UT MONOBYI0 QyHKIMIO. Pazpyiienue saep
BEIET K HAPYLICHUIO OBYJISIIMH, CIEPMATOTCHE3a, CHIDKCHHIO MOJIOBOH (QyHKIMHU; 7)
MOBE/ICHYECKUE peakiuu. PazapakeHue cTapToBOM AMOLIMOHAIBHON 30HBI (IIEpEIHUX SIEp)
BBI3BIBAET YYBCTBO PAJOCTH, YJIOBIETBOPEHHUS, SPOTUYECKHE YYyBCTBA, CTOIOPHOW 30HBI
(3aHUX s11€p) BBI3BIBAET CTPaAX, YyBCTBO THEBA, SIPOCTH.

®Ou3no0rusi peTuKyJsipHoii ¢opmManuu M JUMOHYecKol cucTeMbl PeTuxysspHas
dopmanus CTBOIA MO3Ta — CKOIUICHHE OTMMOP(HBIX HEWPOHOB IO X0y CTBOJIA MO3Ta.

dusnonornyeckass ~ OCOOCHHOCTh ~ HEHPOHOB  PETHKYISIpHOM  dopmanmu: 1)
CaMOIIpOU3BOJIbHAsA  OMOA3JIEKTpUYECKass aKTUBHOCTh. Ee MNpuuMHBl — TyMOpaJbHOE
pasapakeHue (MOBBILICHUE YPOBHS YITICKHUCIIOrO ra3a, OMOJIOrHueCKU aKTUBHBIX BEIIECTB); 2)
JIOCTaTOYHO BBICOKas BO30YyAMMOCTb HEMpPOHOB; 3) BBICOKAs UYYBCTBUTEIBHOCTh K
OMOJIOrMYECKH AKTUBHBIM BEILECTBAM.

Perukynspuas ¢opmanus uMeeT HMMPOKUE ABYCTOPOHHHE CBSI3U CO BCEMM OTAEIaMU
HEpPBHOM CUCTEMBI, 10 ()YHKLIIMOHATILHOMY 3HAYEHUIO U MOP(OJIOTUH IeNUTCs Ha [1Ba OTAENA:

1) pactpanbHbIil (BOCXOASIIMI) OTHEN — PETHKYJSApHAs (GopMalys MPOMEKYTOUHOI'O
MO3ra;

2) KayJalbHbIi (HACXOJSIIIMNA) — PETUKYISpHAs (opmaiusi 3aIHEro, CpeaHero Mosra,
MoOCTa.

dusnonoruyeckast pojib PETUKYIAPHON popMaLiy — aKTHUBALUA U TOPMOXKEHHUE CTPYKTYpP
Mo3ra.

JInmOu4eckas cucreMa — COBOKYITHOCTB SIIEP U HEPBHBIX TPAKTOB.

CTpyKTypHBIE €TUHHIIBI TUMONYIECKOM cucTeMbl: 1)  OOOHsATENbHAs  JYKOBHIIA, 2)
OOOHATENbHBIN  Oyropok; 3) mpo3pauHas  meperopojka, 4) THUIIOKaMI;,  5)
NaparuminoKaMIioBass W3BWJIMHA; 6) MUHIAICBHIHBIC S/Apa; 7) TPYIICBHIHAS HM3BHIMHA; 8)
3yOuaras ¢acius; 9) nosicHast U3BUIMHA.

OcHoBHbIEe (QYHKIIMM JTUMOMYECKON cucTeMsbl: 1) ydactue B (OpMHUPOBAHMM MUIIEBOIO,
M0JIOBOTO, OOOPOHUTENILHOTO HWHCTUHKTOB; 2) PEryJsiiig BereTaTMBHO-BUCLEPAIbHBIX
¢byuknuii; 3) ¢dopMupoBaHHE COLMAIBHOrO TMoOBeAeHMs; 4) ydacTue B (POpMHpPOBAHUU
MEXaHU3MOB JIOJITOBPEMEHHON M KPAaTKOBPEMEHHOM MaMsATH; 5) BBINOJIHEHUE OOOHATENIbHON
¢byHKIMK; 6) TOPMOXKEHHE YCIOBHBIX peQIIEeKCOB, yCHUJIEHHE OE€3YyCIIOBHBIX; 7) ydacTHE B
(bopMHpPOBAHNH IUKJIA «OOAPCTBOBAHUE — COH.

3HaYUMBIMHA 00pa30BaHUSMU JTUMOUYECKON CUCTEMBI SBIISIOTCS:

1) runmokamm. Ero mnoBpexIeHHe BeAeT K HapyLIICHHIO TMpoliecca 3allOMHHAHHS,
00paboTKM HHQOpPMAIMK, CHI)KEHHIO HMOLMOHAIBHON aKTUBHOCTH, WHUIMATHUBHOCTH,
3aMEJUIEHUI0 CKOPOCTH HEPBHBIX IPOLIECCOB, Pa3JpaK€HUE — K IOBBILICHUIO arpecCuy,
00OpPOHUTENBHBIX PEAKIIH, TBUTaTeTbHOW QYHKINY.
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2) MUHIOANEBHIHBbIC sapa. X TOBpexaeHHe BeleT K HCUYC3HOBEHHIO —CTpaxa,
HECIIOCOOHOCTH K arpeccHud, THIIEPCEKCYallbHOCTH, pEaKLUUH yxoJa 3a IOTOMCTBOM,
pasjipaxeHue — K mapacuMnaTuieckoMy 3QQGeKTy Ha IbIXaTeIbHYIO U CePIICYHO-COCYANCTYIO,
MUIICBAPUTENBHYIO CUCTEMEBI. 3) 00OHATEIbHAS TyKOBHIIA, 0OOHSITEIBHBIN OyTrOpOK.

Bomnpocs! 1151 caMOKOHTPOJISt

7) OcHoBHBIE IPHUHIHIILI AesTenprocTr ITHC.
8) Heiipon kak cTpykrypHas eauauia [JHC.
9) @yHKIMK 337HETO U CPEAHETO MO3Ta.

10) ITpoMexyTOYHBIH MO3T U €ro (DyHKITHH.
11) PetukymnsipHast popMmanus u ee GyHKIIHAH.
12) JlumOudeckas cucTeMa Mo3ra.
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Jlexknusa 14
®U3UO0JIOTUSI BBICLHEN HEPBHOM JESITEJIBHOCTH
14.1. Onpenesnenne noHsATHS «BbIcIIasi HepBHAs 1eATETbHOCTDY

Beicuieil HepBHON 1€ATETbHOCTHIO HA3bIBAIOT COBMECTHYIO PE(IEKTOPHYIO JESITEIbHOCTh
KOpbl OONBIIMX TONyIIApUA W ONMKaWIIed MOIKOPKH, KOTOpas OO0ECleYMBaeT CIIOKHBIC
OTHOILEHMsI OpraHM3Ma KakK €IMHOro IeJoro K BHemHeMmy mupy. Takum oGpasom, BH/|
NPOSIBIIIETCS. B BHJIE CIOXKHBIX PEQIIEKTOPHBIX PEAKIHi, KOTOPbIE OCYIIECTBIAIOTCS HpU
00513aTeIbHOM y4YacTMM KOpPbI TOJIOBHOTO MO3ra M ONMKaWIIMX K HEH IOJAKOPKOBBIX
00pa3zoBaHuil.

Bosnbmme nonyiapus mo3ra siBisitorest BeicinM otaenioM [HHC, koneunoit e€ yactero. C
HUMHU cBsi3aHa BH/I )KMBOTHBIX U yenoBeKa.

Kopa romoBHoro mosra cocrout u3 ceporo u Oenoro Bemiects. Ilpuuém B oTiuume ot
npyrux otnenoB [ITHC cepoe BemecTBO pactonokeHo B HApY>KHBIX CIIOSX U 0esloe — BHYTPH.

Kopa Oonpimx nosymapuii UMeeT 1o CBOEH MOBEPXHOCTH 0O0JbIIOE KOJIUYECTBO OOPO3.]
pa3nu4HOM TIyOMHBL. Y4YacTKM MexAy Oopo3aaMu 00pa3yroT HENpaBUIbHOW (GopMbl
u3BUiIMHBL. K.0.m. COCTOMT M3 HEPBHBIX KIETOK U I'YCTOM CETH HEPBHBIX BOJIOKOH. Takoe
CTPOEHHE KOpbl 00ECIIEYMBAET BO3MOXHOCTH CaMbIX Pa3HOOOPa3HBIX M MHOTI'OYHMCIIEHHBIX
CBsi3el MEXIy KieTKaMu Kopbl. KiieTouHas cTpykTypa KOpbI OY€Hb CIOXHA. MuuiMapisl
kiaetok (14...15 mipa.), COCTaBIAIONIMX KOPY, YPE3BBIYAHHO pazHo0OpasHbl Mo (opme u
pacrioyiokeHbl cinosiMu. KonuuecTBO €lOEB KIIETOK 3aBUCUT OT YPOBHS PA3BUTHUSL KOPBI.
HaubGonpmee uucno wux denoBeka-6. VY pentuiauii ¥ NOTHLL OHA OJHOCIONHAs, Yy
MJIEKOIIMTAONMX - TpéxcioiHas. OOmas miom@ans KOpbl y 4esloBeKa cocTaBiseT 2,2 M2
CrpoeHue »3Tux CJIOEB HEOAMHAKOBO Y pa3HbIX JKUBOTHBIX, MMEIOTCS Takke U
MHJUBUAYaJIbHbIE OTIMNYUSL:

1. MonekynspHblii c10il — oueHb O€JEeH HEpBHBIMU KJIETKaMM, HPEACTaBiIsieT coOOon
CIUIETEHHUE U3 BOJIOKOH;

2. HapyxHbIil 3epHUCTBIM - COAEPKUT OONBIIOE KOJIUYECTBO TYCTO PACIOJIOKEHHBIX
MEJKUX KIETOK (4-8 MKM), MMEIOIIMUX BUJ KpPYIJbIX, TPEYTOJbHBIX WJIM MHOTOYTOJbHBIX
KJIETOK (3€peH).

3. TlmpamupanbHblidi | — COOEPXHUT TNHpaMHIAIBHBIE KIETKH PAa3HOH BEIWYHHEI;
BEJIMYMHA KJIETOK BO3PACTAET 110 HANIPABJICHUIO CHAPYXU BHYTPb.

4. BHyTpeHHUH 3epHHUCTHIN — 0JI00€H 2, COCTOUT U3 MEJIKUX KJIETOK.

5. Tupamunansusiii |1 — coctout u3 60abmux nupam. Kierok.

6. BepereHOOOpa3HBI — COACPKUT BEPETEHOOOPA3HBIE KICTKH.

Bce kieTodHble 2J€MEHTBI KOpBI SIBIAIOTCA BOCIpUHUMaromMMH. OHM CBA3aHBI 4epe3
LEHTPbI MOJKOPKOBBIX Y3JI0B IEHTPOCTPEMUTEIBHBIMU BOJIOKHAMU C pELIENTOpPaMH TeJa.

OTpOCTKM HEpPBHBIX KIJIETOK (POPMHUPYIOT, B CBOIO OYepe/lb, HEPBHBIE CBSI3U, KOTOpBIE
onpeAensoT (YHKIHMOHAJIbHBIE OTHOLIEHUS MEXKAY pa3uYHbIMU OTAEaMUd HEPBHOU
cucTteMbl. B HacTosmiee BpeMs pa3inyaroT 4 TUIIA KOPKOBBIX CBSI3EH:

a) KoyutarepaibHble TyTH. Co3/1aHbI 32 CYUET BETBJICHHS HEPBHBIX OTPOCTKOB MapaslieIbHO
MOBEPXHOCTH KOPBI, OHHM CHOCOOCTBYIOT Kak OBl pAacciIOCHUIO KOpBI, obecrednBas
CTPYKTYpHYI0O H (YHKIHOHAIBHYIO auGGEpeHIMPOBKY KIETOK pa3HbIX CIOEB; 0)
aCCOIIMAaTUBHBIE MTYTH, CBSA3BIBAIOIINE KIETKHU Pa3IMYHbIX 00JacTell KOphl B Mpeeiax 0JHOrO
NOJyIapusi; B) KOMMHCYpaibHble TyTH. CBS3bIBAIOT KJICTKM PA3IMYHBIX TMONYIIAPHA,
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obecrieunBasl WX COTJIACOBAHHYIO JEATEILHOCTh, T) TMPOCKIMOHHBIC IMyTH. BBIXOAAT 3a
npezenbl KOpbl, o0ecTieunBast CBA3b KOPHI ¢ HIKenexxamumu otaenamu [THC.

[To ructonoruyeckoii Tonorpaduu Kopa 0.1. BBICHIMX KHUBOTHBIX U YEJIOBEKa MOXKET ObITh
nojpaszieneHa Ha 9 OCHOBHBIX 0OJacTeil: 3aTBUIOUHYI0, BUCOYHYIO, BEPXHIOIO M HIDKHIOKO
TEMEHHbBIE, OCTPOBKOBYIO, KPA€BYIO, IOCTIEHTPATbHYIO, TPELIEHTPATbHYIO U JIOOHYIO.

B.H.A. cornmacHo konuenuuu IlaBnoBa cocTouT u3: 1) CIOXHEHIIUX O€3yCIIOBHBIX
HEHHBIX pe(IECKTOPHBIX peaKlNii — HHCTUHKTOB - OOIIUX ISl BCEX MHAMBHIYYMOB JIaHHOTO
BUJA, KOTOpPbIE OOYCIIOBIIEHBI NESATEIHHOCTHIO MOJKOPKOBBIX SAEP, 3PUTEIBHBIX OyrpoB U
no0yrpoBoil 00jacTu.2) MHAMBUAYAIBHBIX peaklUUl, 00pa3yroIIMXCs B OpraHU3ME IOocCie
poxneHuss  (ycnoBHbIX  peduexcoB). WuauBuayanbHble  pedIeKChl  00YCIIOBIIEHBI
JESTEIbHOCTBIO KJIETOK K.0.I1. TOJIOBHOTO MO3Ta.

ITpu wnzyuenun BHJI yuénpie (IlaBioB, CeueHOB) HCXOOWIM M3 CIEAYIOUIMX TPEX
MPUHIIUIIOB:

1. Illpunyun oemepmunusma (npuyuHHOCMU).

Bcé moBeneHue >KMBOTHBIX M YENOBEKA, UX ICUXUYECKas IESITENbHOCTb, KaK U BCE
SIBIICHUSI TIPUPOJBI — JIETCPMHUHHUPOBAHBI, T.C. MMCIOT CBOM TPUYWHBI, W YTO TAKUMHU
MPUYMHAMU SBJISIFOTCS SIBJICHUS, IPOUCXOISIINE BO BHEIIHEH U BHYTPEHHEH cpeie.

2. Ilpunyun ananuza u cunmesa.

JKvBOTHBIE C TIOMOIIBIO KOPHI MOTYT aHaJU3UPOBATh OKpPYKAIOIIHUE SBICHHUS U
CHHTE3MPOBATH OTBETHYIO PEAKIIUIO HAa HUX.

3. Ilpunyun cmpyxmyprocmu.

OyHKIMU KOpPHl HEPa3phIBHO CBS3aHBI ¢ €€ CTPYKTYpOH, YTO BCE IPOLECCHl B KOpE
MPOUCXOAT MPOCTPAHCTBEHHO, Ha ONPEIEICHHON MaTepralibHOI OCHOBE.

Cornacno yuenuto W.II. [laBnoBa, nesTeNbHOCT HEPBHOM CHUCTEMBI OCHOBaHA Ha JBYX
B3aMMOCBSI3aHHBIX M TMOCTOSHHO B3aUMOJICHCTBYIOIIUX JAPYr C APYroM (U3HOIOTHUECKUX
mporeccax: BO30yKICHHH U TOPMOKCHHUH.

O6a mporecca (Bo30OyXJACHHE W TOPMOXKCHHE) TMOJYMHEHBI B CBOEH JMHAMHKE TpPEM
OCHOBHBIM 3aKOHaM: a) uppaaranuu; 0) KOHIEHTPALUY; B) B3AUMHON HHIYKIUH.

YcioBHbIE peduiekchbl, 0H0JI0rHYecKOe 3HAYeHHe, MeXaHUu3M 00pa30BaHusl, METOAUKA
BBIPA0OTKH.

W.I1. T1aBnoB, pa3padareiBas yuenue o BH]I, mox BH/I monuman ycinoBHO pedieKTOpHYIO
JeSITeIbHOCTh BEAYIIUX OTAEJIOB HEPBHOW CHUCTEMbI, KOTOpas 0OecleunBaeT HOpPMAalbHbIE
OTHOIIEHHUSI [[EJIOTO OpPTraHU3Ma K BHEITHEMY MUDY.

OcHogHbie omaudus yciosHo2o peghiekca om 6e3yCcio8HO20.

besycnoBHbIN pediekc CBsi3aH C pa3apakeHHEM OMPENeIEHHBIX PEIENTUBHBIX MOJICH
cneyuguueckumu pazopaxcumensmu (HapuMep, MHINA pa3Apa)xaeT PelenTopbl POTOBOH
MOJIOCTH). ITO pedIIeKC 8poHCOEHHBIIL.

VYcnoBHbIM pediiekc oOpazyercs B TOM ciydae, €CIU pa3JIpakeHHe KaKuX-Iu0o
penenTopoB 001a1aeT 1Mo BpeMeHu ¢ 0e3ycioBHBIM pediekcoM u eciau kopa b.I1. B aTo Bpems
HaXOJHUTCS B 0OAPOM, JESATEIBHOM COCTOSIHHH. JTO pediekc npuobpeménnwiti. Y CIOBHBIN
pedrexkc oOpasyeTcsi mpu pa3apake€HUU JTIOOBIX PELUEenTOpPOB (OTIETIECHUE CIIOHBI MOXKHO
BBI3BATh, pa3/ipaxkas CIyXOBOMW, 3pUTENbHBIN aHATU3aTOPHI).

besycnoBHbIe peduiekchl, CBOIICTBEHHBIE JAHHOMY BHY KHBOTHBIX, €CTh y BCE€X OCOOEH
3TOTO BHUJIA U MPOSBISAIOTCS JHO0 cpa3y Mocie poxkaAeHus, T100 10 Mepe pa3BUTHS OpraHu3Ma
(mosnoBbIe pedIeKChl).

OT1o pedrekchl, BUAOBBIE, BbIpAOOTaBIIMECS B TEYCHHWE JKU3HU BUAA M CTaBIIUE
HAC1e0CmMEeHHbIMU.
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YcnoBHbIe peduieKchl BhIpaOdaThIBAIOTCS B TEUCHUE WHAMBUAYAIBHOMN JKU3HU KUBOTHOTO,
OHM MOTYT OBITh Pa3HBIMH Yy Pa3HBIX OCOOEH OJHOTrO BHJA B 3aBUCHUMOCTH OT YCIOBHH HX
CYIIECTBOBaHUs. DTO pediiekchl MHIMBUYaTbHbIE, TPUOOPETEHHBIE.

BesycnoBHbIe pedhaeKChl OTHOCUTEIBHO NOCMOAHHbL U COXPAHSIOTCS y HETrO BCIO JKU3Hb.
YcinoBHbIe pediieKChl HenocmosHHbl, OHU TOSBISIOTCA MPU OINPEeNeTIEHHBIX YCIOBUSX U
MCYE3aI0T NPY U3MEHEHUH 3TUX YCIOBUH.

HepBHble nyru, HeoOXoIuMble AJisi OCYHIECTBICHUS O€3yCIOBHOrO pedriekca, UMEIOT
OTpeNieIEHHYI0 aHATOMUYECKYI0 OCHOBY, IOCTOSHHBI M 3aMBIKAIOTCA B HU3LIMX OTAeNax
IMHC (moakopka). HepBHBIC 1yTH YCIOBHBIX pedieKCOB BpeMeHHbIe U 3aMbIkaroTcsi B KBIT.

Buonornyeckoe 3HaueHHE YCIOBHBIX PE(IIEKCOB CBOAMTCA K CO3JAHHMIO Y KHBOTHOTO
BO3MOXXHOCTH 0o0Jiee COBEPUICHHOI'O MPUCIIOCOOJIEHUs K YCIOBUSM BHemIHed cpeabl. [Ipu
MIOMOIIIM YCJIOBHBIX pe(IIEKCOB KMBOTHOE MPHOOPETAET OIBIT, KOTOPHIA MOMOTaeT eMy B
NOOBIBaHUM MUIIM, B 3alllUTEe OT BpeAHbIX BiIusHUN. Ha ycioBHBIX pediekcax OCHOBaHO
pa3bICKMBaHUE MMUIIM 10 BUAY U 3araxy, yAaJeHue OT ONMACHOCTH U T.1.

[Ipyn momomu ycnoBHBIX pedIEKCOB MPOMCXOAUT Mepenadya HHopManuu OT OAHOTO
MOKOJICHUSI K JpyroMy. JXU3HEHHBIH OIBIT, BCIO COBOKYITHOCTh NMPHOOPETEHHBIX YCIOBHO
pedIIeKTOPHBIX CBA3EH cTapiiee MokoyieHue mnepeaaét moioaomy. Ilepenaua mpoucxomut c
MOMOIIBIO TIOJJPAXKATEINBHBIX Pe(hIEKCOB, HIMEIOUINX YCIOBHO Pe(ICKTOPHYIO PUPOY.

Mexanu3m oOpa3oBaHusi yCJIOBHBIX peduiekcoB. MexaHu3M 00pa3oBaHUSl YCIOBHBIX
pedaekcoB 3aKiI04YaeTCs B TOM, YTO IpU 00pa30BaHUU MX B KOPE OJHOBPEMEHHO MX B KOpE
OJIHOBPEMEHHO BO3HUKAeT JBa oyara BO30Y>KIEHHUS: OJUH, CBA3aHHBIA C O€3yCIOBHBIM
peduiekcom, Oonee CHIBHBINA, IPYroil- CBsA3aHHBIH C WHAM(DPEPEHTHBIM pa3IpaKUTEIEM
(6e3paznuuHbIii) - cradee.

[Ipr MOBTOpEHMH TAaKHUX pa3ApakeHUH (COBMAMAIONINX) MEXIY IBYMs BO30YKIEHHBIMU
HeHTpaMu oOpa3yeTcs BpeMEHHasl CBS3b B Pe3yJIbTaTe MPOTOPEHHs IyTeH MeXAy HUMH.
[TosToMy B pganpHEWIIEM JOCTATOYHO OBIBaeT BO3OYKACHHS LIEHTpPA, CBI3aHHOTO C
uHIM(G(HEpPEHTHBIM pa3apakuTeNeM, KOTOPOe MepeinéT Ha meHTp Oe3ycioBHOrO pediekca u
BBI30BET OTBETHYIO PEAKIIHUIO.

YcinoBHbIE pedIeKCchl, KOTOpbIE BBIPAOATHIBAIOTCS HA Pa3ApaXUTENN COIMYTCTBYIOIINE
CBOWCTBAM pa3JipaKUTeNs, CBS3aHHOIO C Oe3yCNOBHBIM pediaexkcoM (3amax mHIIU) —
Ha3bIBAIOTCS HATYPAJIbHBIMHU.

Ecnn ke pasnpakutenb HE HMEET OTHOUIEHUS K O€3yCIIOBHOMY pa3/Ipa’kKUTEN0 B
€CTECTBEHHBIX YCIIOBUSX PEQIIEKChl MMEHYIOTCS WCKYCCHMEEHHbIMU WU pediexcaMu «Ha
paccTosTHUM» (3BOHOK, CBET).

Pednexc, BeipaboTanHbIi Ha 6a3e yCIOBHOTO peduiekca, Ha3bIBAIOT YCIOBHBIM peduiekcoM
BTOpOTo Nopsiika. MOXKHO BEIpabOTaTh YCIOBHBIE pedIIeKChl TPETHETo MOPSIKA.

B npupone vaie BcTpeuarores peduiekchl He NMepBOro mopsiaka (camble MPOCThIe, KOTa
YCIIOBHBIM areHTOM Ha OpraHu3M JeMcTByeT Oe3yCIOBHBIM pa3pa)kuTenb), a YCIOBHBIE
pedIiekchl BBICIIETO MOpsAKa (3aIIUTHAS peakius — yOeraHne KHUBOTHBIX OT XHITHHKA TPH
BUje OErymux IpyruxX >KUBOTHBIX, KOI/Ia €II€ HET HM 3alaxa XUIIHUKA, HU CJBIIIHO €ro
pBIUaHus ¥ TeM 0oJiee He BUJTHO €r0 CaMoro).

[To xapakTepy BpEMEHHBIX OTHOLIEHUN MEXIY YCIOBHBIMU U 0€3yCIOBHBIMH pedIieKcaMu
YCIIOBHBIE PeIICKCHI pa3ACNIAIOTCS Ha: a) HAJIMYHEIE; 0) CIIeI0BbIC.

Hanuunsie — 0e3yCNIOBHBIM pa3pakKUTedb HAuMHAET JEHCTBOBaTh Ha (oHE emE He
OKOHYMBIIETOCS JIEHCTBUS YCIOBHOTO CUTHAINA; ¢1€008ble — CIyCTS HEKOTOPOEe BpeMs Mmocie
IpeKpalleHus 1eiCTBUS YCIOBHOTO CUTHAIA.

CnenoBble ycioBHBIE pediekchl 0ojee CIOXKHBI M UIpaloT OrpoMHy0 poib B BHJ]
4eJI0BeKa.
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MeTtoauka BbIPA00TKH YCJIOBHBIX peduiekcoB. st BEIpaOOTKH YCIOBHBIX PEeQIICKCOB
IPUMEHSIOTCSL PA3JIMYHbIE METOJIMKH: CEKPETOPHAs CIIOHOOTIEIMUTEIbHAS, JBUIaTEIbHO-
000pOHUTEINbHAS, IBUTATENIBHO - MULIEBAs.

OcCHOBHBIE YCJIOBUS 7151 BHIPAOOTKU YCIOBHBIX Pe(IEKCOB CIEAYIOIINE:

1. Mexnay neilcTBHEM YCIOBHOTO U O€3yCIOBHOTO pa3ApakuTeieil IO0JKHO ObITh
OTpeneIEHHOE COOTHOIIEHHE 10 BpeMeHH. MHmuddepeHTHBIH pa3apakuTelb T0JIKEeH
HECKOJIBKO TMpeJiiecTBoBaTh Oe3ycioBHOMy. Ecnu o0a pasapaxkuresns COBMNAAAIOT IO
BpPEMEHH, YCIOBHBIN peduieke mpeamecTByeT HHAUPHEPEHTHOMY Pa3IpaKUTEII0, ITOCIEIHHIHA
HE CTAHOBUTCS YCJOBHBIM pa3IpakuTejeM. YBEIUYEHHE BPEMEHHM MEXAY YCIOBHBIM U
0€3yCIIOBHBIM pa3IpaKUTENEM 3aTpPyJHIET BBIPAOOTKY YCIOBHOTO pediiekca U JeNaeT ero
MeHee MPOYHBIM.

2. Ilpm oOpa3oBaHHMM YCIOBHBIX pEQIIEKCOB OJDKHBI COONIONATHCS ONpeAeiaEHHbIe
TpeOOBaHUSI K XapakTepy YCIOBHOro H O€3yCIOBHOIO pa3ipaKuTelieil: yCi08Hblll
pa3ApakuTeNb TOJHKEH OBITh YMEPEHHON ONTUMAIIbHOM CHIIBI (C1a0ble U CUIIbHBIC YCIOBHBIC
pa3apakKuTeNy 3aTPYAHSIOT WM JIEJIal0T HEBO3MOXKHOM BBIPaOOTKY peduiekca); HOe3ycriosHblil
pa3apakuTeNb JOJKEH ObITh OMOJIOrMUECKH CHIIBHBIM (ITHMLIEBOM, 0OOPOHUTEIbHBIN), YTOOBI
o mor B [IHC BbI3BaTh Haamoporooe Bo30yxaeHue. [loatomy, mpu BeIpabOTKE yCIOBHBIX
pedaekcoB 0e3yCIOBHBIN peduIeKe JTydIle YCUIHTD (TUIIEBON — FOJIOIAHUEM ).

3. XuBoTHBIE JOMKHBI HAXOOUTHCS B JIEATEIHHOM OOJPCTBEHHOM COCTOSIHUU,
3I0pPOBBIMH (3TO OIpENeNsIeT U COCTOSHHE KOpbI). B COCTOSHUM CHa YCIOBHBIA peduiekc
BbIpa0OTaTh HE YAAETCA.

4. Heo0xoauMo CBECTH Ha HET BCE TIOCTOPOHHUE Pa3ApaKuTEIN.

BHeliHee U BHYTpeHHee TOPMOsKeHHe. YCIOBHBbIE pedieKchl, KaK YXe OTMeuasoch,
OYCHb M3MEHUYUBBI, OHH TOSBIIAIOTCS MPH OMPEACNEHHBIX YCIOBHIX W JIETKO MCUE3AI0T MPH
M3MEHEHUH 3TUX yciaoBuid. OTCIO[a U Ha3BaHHE STUX PE(IIEKCOB — YCIOBHBIE.

Jpyrumu cioBaMu, BbIPA0OTKA YCIOBHBIX pe(IEKCOB OCYIIECTBISIETCS B pe3yjbTare
BO30Y)KJICHHsI, yracaHue YCIOBHBIX Pe(JIEKCOB — B PE3yJIbTaTe TOPMOKEHHS WIH CTOWKOTO,
HEKOJIEOTIONIETocs BO30YKICHUS).

HopmanbHoe ke TeueHue MmpoieccoB B KOpe, KOTOpble 00ecneunBaroT €€ AesTeIbHOCTbD,
OCYILECTBIISICTCS B Pe3yJIbTaTe B3aUMOJICHCTBUS BO3OYKIACHUS U TOPMOKEHHUSL.

B xope roioBHOro Mo3ra pazin4aroT JIBa OCHOBHBIX BUJAa TOPMOXKEHHUS: a) 0€3yCIOBHOE —
MOYET BO3HUKHYTH B Jr000M oTnene LIHC; 0) ycioBHOe BHyTpeHHEEe — BO3HUKAET TOJBKO B
KOpe.

besycnoBHOe TOpMOXKEHHE YCIOBHBIX Pe(EKCOB MOApa3fenseTcs B CBOIO OYepe]b Ha
eéneuwinee U 3anpedenvnoe. OHO NPOSBIsETCS OBICTPO, O€3 MpenIBapUTEIbHON BBIPAOOTKH U
yJIeP’KUBAETCS CPABHUTENBHO HEOJITO.

Brewinee TopmoxeHne BO3HUKAET KOTJia B KOpe rOJIOBHOTO MO3Ta BO30YX/aeTcsl Ipyrou
LHEHTp. DTOT BUJ TOPMOXEHHS MOSABISAETCS Cpazy NMpH IMEPBOM JEHCTBUM HEOOBIYaHOTO
pa3IpaKUTeNs U UCUYE3aeT, KaK TOJIBKO HCUYE3aEeT 3TOT pa3/IpaskuTeNb.

3anpedensnoe TOpMOXKEHHE (OXpAaHUTENBHOE) — OHO HACTymaeT TOrjaa, Korja B
pe3ynbTare JUIMTEIBHOTO JEHCTBUS Pa3Apa’KUTeNs WM €ro 4Ype3MEepHOHl cuie ucyepriaH
npezien paboTOCOCOOHOCTH HEPBHBIX KIIETOK KOPBl. DTO OXpaHSET HEPBHbIE KIETKH OT
UCTOLIEHUSI. Buympennee (ycioBHOE) TOPMOXKEHHE — 3TO OCOOBIM BHJI TOPMOKEHUS,
cneunuyeckuii JUIsI HEPBHBIX KIETOK KOpbl. BO3HUKAaeT BHYTpU ILIEHTPa YCIOBHOTO
peduiekca, a He U3 APYroro LEHTpa. Y CIOBHOE TOPMOXKEHHE BbIpaOaThIBAETCS MOCTENEHHO U
COXpaHsieTcs OTHOCUTENIbHO aoiro. OHO (opMupyercss OOBIYHO MPU CHUCTEMAaTHUYECKOM HE
MOJIKPEIUJIEHUH YCJIOBHOTO pa3fpaxuTelis 0e3ycioBHbIM. HemoakpemiseMblil pa3apaxurenb
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BBI3BIBACT IMPOIIECC TOPMOXKECHHUSI B TEX XK€ CAMBIX KIETKaX KOpbI, B KOTOPBHIX OH paHBbIIC
BBI3BIBAJI MTPOLIECC BO30YKICHUS.

Paznuuator 4 BUJa yCIOBHOTO TOPMOXCHHS B 3aBUCHUMOCTH OT TOTO, KaKuM 00Opa3oMm
OCYILIECTBIISICTCS  MPUMEHEHHE YCJIOBHOTO  pa3ApaxuTenss 0e3 MOIKPEIUICHHS  ero
0C3yCIIOBHBIM: a) yracaTelbHOE TOpMOKeHHue (yracaHue); 0) 3ama3abIBaroliee TOPMOKCHHE
(3amaznpiBanue); B) auddepeHuupoBouyHoe TopMokeHue (auddepeHunpoBka); I)yCciIoBHBINA
TOPMO3.

Yeacamenvnoe mopmostcenue nexut B ocHOBe yracanus pediaexcoB. OHO pa3BUBaeTCS B
TEX CIy4asx, KOTJa YCJIOBHBIA pa3fpakKUTENIb HECKOJBKO pa3 HE MOIKPEIUIsSeTCs
0€3yCIIOBHBIM.

3anazovieanue — BUI TOPMOXKCHUS, BOSHHKAIOIIEE B CIIydasX, KOTJa MEXIy HadajaioM
JIeMCTBUS YCIOBHOTO Pa3pa)kUTENs U 0€3yCIOBHOTO UMEETCS MPOJOIDKUTENBbHOE Bpemst (2..3
MUH. BMECTO HECKOIBKUX CEKYH).

Juppepenyuposka — CcHOCOOHOCTH pa3iMyaTh CXOJHbBIE pazApaxurenu. Ecinu
UCIIOJIB30BaTh HEMOJKPEIUISIEMbIN pa3paXKUuTelb, OJU3KUN TI0 COBEH MPUPOJIE K YCIOBHOMY
pa3apakUTENI0, TO OH BBI30BET YCIOBHBIH pedIIeKC MOUYTH TAaKOH K€ BEIWYHHBI, KaK H
YCIIOBHBIH pa3apakuTelb.

Ycnoenuviii mopmoz - B mpuHnune cxoieH ¢ auddepeHnupoBkoid. CYIIHOCTH €ro
3aKIII0YAaeTCsl B TOM, YTO €CJIM K Pa3IpaKUTEII0, MPH TOMOIIM KOTOPOro BhIpabOTaH
MOJIOKUTETIBHBIN  YCIIOBHBIM pediiekc, NpuOaBUTh €€ KakoW-HUOyIb areHT W 3Ty
KOMOUWHAIHS MTOJIKPEIHTh, TO OHA CTAHOBUTCS IMOCTEIICHHO HEJCATEIBHOM.

Jlunamuueckuii cmepeomun — HaJIMIue B KOPE LEIOH MO3AaUKH 04aroB BO30YKIEHUS U
TOPMOXCHHS, KOTOpPBbIC BKJIOYAIOTCS B  ONPENCIEHHON  IOCIEAOBATEIBHOCTH TPU
MHOTOKPAaTHOM BIIUSTHHUHM CTEPEOTHITHOTO KOMIUIEKCA pasapaxuTeneil. Ecau y KHUBOTHOTO
BbIpAa0OTAaTh HECKOJBKO YCIOBHBIX pe(IeKCOB M Bcerma IMOBTOPSATh HMX B CTPOTrO
OTIPEeNIEIEHHOM TIOPSAJKE, TO O3TH Pe(IIEeKCHl CBSIKYTCS B CTPOHHYIO B3aHMMO3aBUCHUMYIO
CHCTEMY.

BOHpOCLI 1L CAMOKOHTPOJIA

1) OcHoBHbIe MOHATHS U ipuHIUTBEI BH/.

2) VYcinoBHBIE pedIeKChl HX XapaKTEPUCTHKA, 3HAYCHHE.
3) Mexanu3M 00pa3oBaHUS YCIOBHBIX pedIeKCOB.

4) BHelIHee TOPMOKEHHUE U €r0 XapaKTePUCTHKA.

5) BHyTpeHHee TOPMOXKEHHE U €T0 XapaKTePUCTHUKA
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Jlexkuus 15
9TOJIOI'usi: ONPEAEJEHUE, METO/1bl UCCJEJ1OBAHMUS
15.1. IToJiorMs Kak HayKa: onpeaeeHne, MeTOIbI HCCIeT0BAHUSA

Ortosnorus (ot rped. et0S — xapakrep, HpaB; 10g0S - yueHHe) — Hayka O MOBEIACHUH
KUBOTHBIX. TepMUH 3TOJIOTHS BBElleH B HayKy (paniry3ckum 30o0morom U. XKoddpya Cent-
Nnepom B 1859 r.

[loBeneHne MOKHO OMNPENEIUTh KakK IeJICHANPABICHHYIO JESITEIbHOCTh OpraHu3Ma BO
B3aUMOJICHCTBUM C  OKPYKAlIUEW Cpelod, HalpaBICHHYHO Ha  YJIOBJIETBOPEHHUE
Ouonornyeckux (a y 4elIOBEKa M COIHMAIbHBIX) MOTPEOHOCTEH, KOTOpas MPOSBISETCA B
pa3Hoil cTeneHN aKTUBHOCTH €ro (yHKIIMOHAIbHBIX cucTeM. [loBeaeHne KUBOTHBIX CBSA3aHO
C BBICILIE HEPBHOM JIEATEIIbHOCTHIO, OCHOBAHHOW HA MCIOJIb30BAaHNUU KaK BPOXKJICHHBIX, TAK U
MPUOOPETEHHBIX B MpOIlecce KU3HU 0coOH (YCTIOBHBIX) pedIeKTOPHBIX peakluii Opranu3ma.

[loBenenue IKUBOTHBIX, SBISACH  CIOKHBIM  MHOTOYPOBHEBBIM  OMOJOTHYECKUM
MIPOLIECCOM, TPYJAHO MOJAAETCS] KAYECTBEHHOMY M KOJIMYECTBEHHOMY aHanu3y. [losTomy Bce
METO/Ibl MCIOJIb3yeMbl€ 3TOJOTHUEH, MOKHO MOApPA3AeUuTh Ha JABe rpymmbl. [lepBas rpymmna
METOJIOB HU3y4aeT (PU3MONOTHYECKUE OTMPABICHHUS OpraHu3Ma, JieXkallueé B OCHOBE
MEXaHH3MOB JICATEIHHOCTH (YHKIIMOHAJIBHBIX CHCTEM, OPTraHU3YIOIIUX TIOBEICHUE:
AKTHUBHOCTb K€JIe3 BHYTPEHHEW CEKpEUUH, PEaKTUBHOCTb HEPBHOM CHUCTEMBbI, CUIY H
aMIUTUTYly MBIIIEYHBIX COKpaIeHUu u aAp. Bropas rpymnma MeTo0B yYUTHIBAIOTCS HE CaMU
W3MEHEHUs, a WX [OCIEACTBUA, TO €CThb ONHUCHIBAET M aHAJIU3ZUPYET LIEJIIOCTHBIC
MOBEJICHYECKUE AKTHI.

DTONOTHST LIMPOKO HCIOJIB3YeT METOAbl OOEUX TpPYyII, KOTOpble B COYETAHUU JaIOT
HanboJiee OOBEKTHUBHOE MPEACTABICHUE O MOBEICHUN KUBOTHOTO U €ro Mexanu3max. K Hum
OTHOCSITCSL METOJ BH3YyaJbHOTO HAOJIIOJICHUS, XPOHOMETpaxa, (OTO — U KHUHOCHEMOK,
TEJIEMETPUM, BXHUBJICHHUS DJJIEKTPOJOB B  Ppa3JIMUHbIE YYacTKU TOJIOBHOIO MO3ra,
TEHETUYECKOTO aHaJIu3a TIIOBEJECHUS, CO3JaHUECKHMOCPHETUYECKUX MOJENeH TMOBEICHUS
JKUBOTHBIX.

15.2. TeneTnueckue u (PU3UOJIOTHYECKHE OCHOBBI OBEEHHS

Pasnuunble  ¢GopMBl  TOBEAEHHS  KUBOTHBIX  OMNPEAENSIOTCS  0€3yCIOBHBIMHU
(BpOXKJIEHHBIMM, WHJMBUIYaJbHBIMU, KOPKOBBIMHM, HECTOMKHMMH) peduieKcaMH, KOTOpbIE
MpUOOpETAIOTCs B Mpollecce WHIAUBUAYATbHOW JXKU3HW B pe3yibTaTe OMbITa, OOydeHUs,
TPEHUHTA.

[ToBenenue, o0ycnoBieHHOE 0€3YCIOBHBIMH pedieKcaMy, UMEET TeHETUYECKYI0 OCHOBY,
YHaCJIEIOBAaHO OT poauTeneld u chopmupoBaHo B mporecce ¢uaorenesa (MCTOPUIECKOTO
pa3BuTHs). BONBIIMHCTBO wHCchenoBaTeneil MOATBEP)KIAET, UYTO TOBEJIEHUE IKUBOTHBIX,
IPEONPEEIAIONIee X COIHMAIbHOE TOJOXKEHWE B CTaje (arpecCHBHOCTH, TOBEJCHUE B
IpakKe, TUAEPCTBO), 00YCIOBIEHO HACIEICTBEHHBIMH (DaKTOpaMHu.

B IMPOABJICHUAX CJIIOKHOI'O BPOXICHHOI'O IMOBCACHUA IMPOCTHIC MOBECACHUCCKUE PCAKIINU
CYMMHPYIOTCSI B KOMIUIEKC (popM pedIeKTOPHOTO MOBEACHUS, MPOSIBISIFOMIETOCS B OTBET HA
BO3HUKILYI0 KOMOMHAIINIO HECKOJIBKUX pasapaxureneil. Kommiekc Gpopm noseneHus Takoro
TUMA, 00YCIOBJICHHBIN T€HETUYECKU U XapaKTePHBIN JIJIsl JAHHOTO BHJIA )KUBOTHBIX, KOTOPBIN
MMPOSABIACTCA B PE3YIbTATC BO36Y)KI[6HI/I$I OMMPECACIICHHBIX HEPBHBLIX MHEHTPOB, HA3bIBACTCA
UHCIMUHKIMOM.
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Wuctunkr (ot mar.Instincts—moOyskaenne) mpeacraBiseT co0OM  IieleHAIPaBICHHYIO
IPUCIIOCOOUTENBCKYIO JIeSITeIbHOCTh, OOYCIOBJICHHYIO BPOXKICHHBIMH MEXaHHU3MaMU U
COBEPIICHCTBYIOLIYIOCS 1O/ BIUSHHUEM OCHOBHBIX OHMOJIOTMYECKUX MOTpedHoCcTel. B unictom
BUJE MHCTHHKTBl Yy BBICUIMX JKMBOTHBIX MPOSIBJISIFOTCS TOJBKO Yy HOBOPOXKIEHHBIX
(UMIIpUHTUHT - 3aledarieBaHue), B JajbHEHIIeM OHU pa3BUBAIOTCS B COYETAaHUU H
B3aMMO/ICHCTBUH C MPOLIECCAMU 00YYEHUS, TO €CTh C BBIPA0OTKOM YCIOBHBIX PEe(PICKTOPHBIX
peaKIui.

Taxkum 00pa3oM, HHCTUHKTHI OINPEENIAIOT MOBECHNUE )KUBOTHBIX 0€3 MpeBapUTEIHHOTO
00y4YeHHs; OHU COOTBETCTBYIOT MX OMOJIOTMYECKON OpraHM3alMd U HECYT OTBETCTBEHHOCTh
3a aJIarTaIMi 0COOH K YCIOBUSAM CYIIECTBOBAHMUS.

MoTuBanum 1 UX BU/IBI.

Bpoxnennsie GopMbl NMOBEACHHS TaK K€, KaK U NMPHOOpPETEHHbIE B IMpOIECCe KU3HHU,
COCTOSIT U3 MOTHUBALIMOHHBIX (MTOOYKIAIONINX) U MOAKPEIUISIONINX 3BEHBEB.

Mortusanuu (ppanirysckoe motif — Bieuenue, moOyKaeHHE) — 3TO CTPEMIICHUE KUBOTHBIX
K YAOBJIETBOPEHUIO BEIYIIUX MOTPEOHOCTEH OpraHu3Ma, OKpalleHHbIe SMOIMOHANBHO. OHU
(dopMHpYIOTCS HA OCHOBE M30MPATEIHLHOTO BO30YKACHUSI MO3TOBBIX CTPYKTYP U MPUBOJIAT K
IIOMCKOBOMY ILI€JICHAPABICHHOMY IMOBEJICHUIO. Pa3inyaroT MOTUBAaMU HU3IINE, [IEPBUYHBIE,
IPOCThIE, WK OMOJI0THYECKHe, U BbICILIUE, CJI0KHbIE, BTOPUYHBIE, WIIK COLUAJIbHBIE.

[TpocTeie OuoNOrMuecKkre MOTUBALMU (TOJOJA, KAXKIbI, CTpaxa, arpeccHH, IOJOBbIE,
POIUTENbCKUE), KOTOPBIE €€ HA3bIBAIOT OCHOBHBIMU BJICUEHMSIMH OpPraHM3Ma, HAIPABJICHBI
Ha o0ecredyeHre BeayluX Ouonornueckux norpedHocrei opranuszma. K ykazanHoii rpymmne
MOTHBAIMI TPUMBIKAIOT IMO3BIBBI K aKTaM MOYEHCITYCKaHHA U JIe(heKaIluu.

buonoruueckre MOTHUBALMU SIBISIFOTCS, KaK MPaBUIIO, BPOXKIEHHBIMU U (DOPMHUPYIOTCS
MIOJIHOCThIO Ha 0a3e Hacle[ACTBEHHbIX MexaHu3MoB. [Ipuuem co3peBaHHe HUX B IpolEcce
WHAUBUAYAIbHON KU3HU JKUBOTHOTO MPOUCXOIUT M30MPATEIhbHO B Pa3IMYHbIC BO3PACTHBIE
nepuoel. Hampumep, MOTHBAIUK rojofa M KaxIsl (OPMHUPYIOTCS B OHTOTCHE3E paHBIIE,
YeM TI0JIOBBIC U POJIUTENbCKUE. BO3HUKAIOT OMOIOTHYEeCKHe MOTHBALIMHU TJIaBHBIM 00pa3oM
MO/ BJIMSIHUEM pa3/Ipa)kKuTeNel, IeUCTBYIOIMX BO BHYTPEHHEH Cpelie OpraHu3Ma BCIIEICTBHE
U3MEHEHHUs pa3nuus MoKa3aTelel, XapaKTepU3yIOIIMX TIOMEOCTa3: YPOBHS TJIFOKO3bI,
AMUHOKHCIIOT, JKUPHBIX KUCJIOT B KPOBH, OCMOTHYECKOTO JIaBJIEHUS, TOPMOHAJIIBHOTO CTaTyca,
pH u apyrux nokasarenei.

CoumanabHble MOTHBaUMU (OPMHUPYIOTCS B Hpolecce WHAMBUAYAIBHOW KU3HU
OpraHv3Ma Ha OCHOBE BO3HMKHOBEHHSI BPEMEHHBIX CBSI3€il B KOpPE T'OJIOBHOTO MO3ra MEXIY
LEHTpaMM YCIIOBHBIX M O€3yCIOBHBIX pa3apaxkuTenedl npu (HOPMUPOBAHMU YCIOBHBIX
pednexcos. Croaa, Ipexae BCero, cieayeT OTHECTH MOTUBAILIMH, CBSI3aHHBIE HEPAPXUUECKUM,
CTaJIHBIM M JPYTUMH (POPMaMU MOBEACHUS.

ITamATH U ee BUABI

Bce dopmbl noBeieHNS )KUBOTHBIX 0a3UPYIOTCS Ha CIIOCOOHOCTH, BOCIIPUHUMAs BHEILTHHUE
BO3/ICICTBUS, 3aKPEIIATh, COXPAHATh U MPU HEOOXOAUMOCTH BOCIIPOU3BOJIUTH MOIYYEHHYIO
UHOPMALIUIO, TO €CTh Ha NMaMATH. [lamsams — 0JJHA U3 BaKHEHIIUX (QYHKIMHA HEHTpaIbHON
CUCTeMBbl (MMeeTCsl B BUAY HEHpOJOoruyeckas NamsTh), Ha OCHOBE KOTOpPOHl OpraHusm
MCIIOJIb3YET CBOM MPONLUIBIM OMBIT AJIS IOCTPOEHUS NIOBEIEHUS B HACTOSALIEM.

B Hacrosmiee Bpems paznuyarOT (DUIOTEHETHUYECKYHO MaMsTh, B KOTOPOM BOILIOLIEH
VCTOPUYECKHUM ONBIT MOKOJIEHUH B IPOLIECCE 3BOJIOLUU, U OHTOT€HETUYECKYIO NaMSTh,
BOIUIOMIAOIIYIO ONBIT MHAWBHIYYMa, IPUOOPETEHHBIN B MpoIlecce NHANBUIYATbHOMN HKU3HU.
dunoreHeTnyeckas WIM BUAOBas MaMATh BKIIOYAET B ce0sl T€HETUYECKYIO MaMATh IIENU
MOKOJIEHU! JKMUBBIX CYIIECTB U DJIHUI€HETUYECKYI0 MaMATh IOKOJEHUH KIETOK TKaHel
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BBICIIUX XUBOTHBIX. OHTOreHeTHYecKass WiId WHIAUBUAYalbHAas NaMsITh, BKIIOYAeT B cels
HEHPOIOTHYECKYI0 U HMMYHOJIOTHYECKYIO (DOPMEI.

B 3aBHCHMOCTH OT MPOJOJIKUTENILHOCTH ylep:KaHusgd HHGOPMAUU pa3inyaloT KPaTKo- U
JOJITOBPEMEHHYIO MaMATh. KpaTkoBpeMeHHast MaMsATh UMEET MaJblii 00beM U 00eCTIeunBacT
xpanenue uHpopmanuu B TeyeHue 30...60 cexk BpeMeHHU, AOCTATOYHOM JIsl OMO3HAHUS U
MOHWMAHUS CUTHAIOB. JlonroBpeMeHHass MamsATh CIHOCOOHA XpaHWTh HMHDOpManHiO Ha
MPOTSKEHUH BCEU KU3HU MHIUBHUIYYMa.

B unnuBuayanbHOM MaMsTH BBIACISIOT 00Opa3Hylo (3pUTENIbHYIO, CIYXOBYIO, BKYCOBYIO,
OOOHSATENbHYIO U APYTUE), IBUTATEIbHYIO, SMOIIMOHATILHYIO BUIbI TAMSTH, a Y YeJIOBEKa eé
U CIIOBECHO-JIOTHYECKYIO, WJIH CMBICIIOBYIO, (DOPMY TTaMSITH.

Takum oOpa3oM, B OCHOBE TMIOBEICHHS IKUBOTHBIX JIGKAT TIEHETHYECKUE U
(bU3HONIOTHYECKHE MEXaHU3MbI, 00ECIICYNBAIOIINE KAaK BPOXKICHHBIC, TaK U MPHOOPETEHHBIC
(bOpMBbI MOBECHUECKUX aKTOB.

15.3. ®opmbl noBeIeHUsT ;KUBOTHBIX

[ToBeneHre KUBOTHBIX, KAK YKa3bIBAJIOCH BHIIIE, - 3TO MHOr000Opa3HOe B3aWMOJICHCTBHE
UX C OKpYy)Kamollew cpenod. Besknii mOBEACHYECKUMH aKT MMEET OIPENCICHHYIO LEelb U
HaIpaBIIeH Ha IOCTHXKEHUE 3TOM 1IeIH.

Ha pasHpIX 3Tamax 5BOJIONUHM WHAMBHIYYMOB OTMEYAIOT BPOXJICHHBIC aJalTHBHBIC
peakiuu (TaKCHUChI, peduieKChl 1 UHCTUHKTBI) U MpUOOpeTeHHbIe (00yUeHHE U MBIIUICHUE)
YCIIOBHBIC PEQIICKCHI.

Takcucpl — npocTeiiiiiue IBUraTeNIbHbIE PEeaKIUU, OCYIIECTBISIONUE B3aUMOICHCTBHE C
OKpY’Kalomien Cpeoi y HU3IMINX PAaCTUTENLHBIX U )KUBOTHBIX OPTaHU3MOB.

Peduiexc — B JaHHOM cliyyae paccMaTpuBaeTcsl Kak 0e3yClIOBHO peIeKTOpHas peakius,
SIBIISIIOIIASCS OJJHUM W3 TJIAaBHBIX BHJIOB AIaITAIlMX B )KUBOTHOM MHpE.

NucTuHKT — omHa W3 (opM BPOXKICHHOTO BHJIOBOTO TIOBEACHUS, CIYXHT IIEISM
COXpaHEHUS U Pa3BUTHUS OpPraHU3Ma B YCIOBHUSX, XapaKTEPHBIX Ui JKU3HU OMPEIEICHHOTO
BUIa )KHBOTHOTO.

OOyuenmne — mpoliecc, B pe3ysibTaTe KOTOPOTO XH3HEHHBIM ONBIT OCTaBISET CIlel B
KaX/IOM HHIUBUIYYME; OHO TMO3BOJISIET )KUBOTHOMY Pa3BHBATh HOBBIC MPHUCIIOCOOUTEIIEHBIC
peakuuu ¢ yd4eroM mpouuioro omnbita. K pa3HOBUIHOCTAM OOYy4YeHHST OTHOCSATCS
3arnevaTyieBaHue, IMOoJApa)XkaHue, «MHCalT», MeToa Mpod M OomHOOK, a TaK XKe YCIOBHbIE
pedieKchl.

3aneuarsieBaHMe — UMIIPUHTHHT, [IPEJICTABISIET COOON BaKHYIO CIOCOOHOCTh OpraHu3Ma
K paHHeMy OOy4YeHMIO M 3aKJI0YaeTCsl B YCTAHOBJIEHHMHM CBS3M B OINPENEICHHBIA MEepuos
KU3HU (Cpa3y MoOcie POXKIEHUsS) ¢ OOBEKTOM BHEIIHEW cpenbl. BakHO MOMHHUTH, YTO
3arevaTyieBaHue MPOUCXOIUT JUIIb B IEPBbIC JTHU WU HEJIETIH MOCIE POKACHUS KUBOTHOTO.

YcnoBublii peduiekc — 5T0 ¢dopma TMOBEACHHS, 3aKIIOYACTCS B OTBETHOW peaKIUU
YKUBOTHOT'O Ha OIPE/IeJICHHBIN YCIOBHBIN pa3IpaskuTeNb.

Metoa npod m ommMOOK — 3aKJIIOYAETCSl B TOM, YTO DELIEHUE 3a/addl MPOU3BOJIUTCS
MyTEM CJIETOro MOoMCKa.

«HHCcalT» - CBOWCTBO BBICITUX KHBOTHBIX HAXOJHUThH NMPABUIIBHOE PEIICHUE B CUTYAIHX,
I/Ie HEe TIOMOTAlOT HU WHCTUHKT, HU OMBIT, HU METOJ Mpo0 M omubOoK, HHU mojapaxanue. Ero
paccMaTpUBAIOT KaK BBIPAKEHUE CITOCOOHOCTH K 00pa3HOMY MBINUICHHIO. HCAaUT — Kak ObI
mpo0Jieck pa3yma B MOBEJCHUH KUBOTHBIX, HUTOYKA, COCTUHSIONIAs MHCTHHKT C Pa3yMOM.

MbiieHue — Beiciias ¢popMa MOBEICHHS, TIPUCYIas yenoBeKy. OTHAKO U Y KHUBOTHBIX
JIOKAa3aHO HaJM4YUe 3JIEMEHTApHOM paccylAo4HOi nesrenbHOcTH. Hampumep, mocie psina
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HEYJAUHbIX MOIBITOK M HACTYMHBIIEH 32 HUMU Nay3bl )KUBOTHOE MEHSET TAKTUKY IOBEICHUS
U pelaeT 3ajadyy. 3HauuT, B MO3T€ XMBOTHOI'O IPOMU30ILJIA OLEHKA paHee MPEeANpPUHATHIX
MOMBITOK U BHECEH KOPPEKTHUB B IJIaH JAIbHEUIINX JEHCTBHIA.

@U3NOJIOTUYECKYIO OCHOBY 3JIEMEHTOB MBIIIJICHUSI COCTaBIsE€T I€pBas CHUTHaJIbHas
cuctema. B ornuune oT MbIIICHHS, CO3HAHUE — BBICIIAs, CBOMCTBEHHAs TOJILKO YEJIOBEKY,
dopma oTpakeHUs [E€HCTBUTEIBHOCTH, ONEPUPOBAHHME 3HAHHEM, KOTOPOE C ITOMOUIBIO
BTOpPOIl CUTHAJbHOW CHUCTEMBI (CJIOB, 00pa30B, CUMBOJIOB) MOXET ObITh MEPENaHO JIPYTHUM
moasM. Ilcuxudeckast A€ATENbHOCTD KUBOTHBIX MOJIHOCTHIO 00YCIOBICHA OMOJIOTHYECKUMHU
3aKOHOMEPHOCTSIMH M CIY’KUT MPHUCIOCOOJeHHEe K BHEIIHEW cpene, TOrAa Kak CO3HAHUE
YeJI0BEKa HaIpaBJICHO HA MPeoOpa3oBaHUE MUPA.

TakuMm 00pa3zom, 3Has 3aKOHOMEPHOCTH (POPMUPOBAHUS MOBEJCHHS )KUBOTHBIX, YEITOBEK
MOYKET MCIOJb30BAaTh MX B CBOMX HHTEPECaxX, CO3/aBas CIEHHUAIbHBbIC MPHUEMbI U CIOCOOBI
yIpaBieHUS MOBEIECHUEM, CIIOCOOCTBYIOIINE MOBBIIIEHUIO TPOIYKTUBHOCTH.

Bonpocs! 11 caMOKOHTPOJIS

1) IIpeamer 3TOJOTHUS U €€ UCTOPHSI.

2) VHCTUHKTBI M MX 3HAYCHHE B )KU3HU JKHBOTHBIX.
3) MoTuBauuK 1 UX BUJIBL.

4) Buasl mamsTy.

5) ®opmbl OBE/ICHHS )KUBOTHBIX.
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