POCCHUMCKASI AKAJTEMHMSI HAYK

®EJIEPAJILHOE FTOCYJAPCTBEHHOE BIOUKETHOE YYPEJKIEHUE HAVKH
UHCTHUTYT BHOJIOTUH KAPEJbCKOI'O HAYYHOI'O HEHTPA
POCCUMCKOM AKAJJEMUU HAYK
(B KapHII PAH)

H.H.Hemona

IMPOI'PAMMA
BCTYIUTEJIBHOI'O DK3AMEHA B ACIIMPAHTYPY
no nayunoti cneyuansrnocmu 03.03.01 - « Qusuonozusy
nO BUONOZUYECKUM, MEOUYUHCKUM U 6EMEPUHAPHBIM HAYKAM

Ipunsra Yuensmv coserom MB KapHI| PAH 27.06.2012 r. mpotoxon Ne 6

ITeTpozaBonck 2012



Bsoaubiii pasaea

IIpeaver (u3MONOTHH B cicreMe OHONMOrMueckHX AUCHUIUIAH. OOBEKT H METOJbI
WCCIENOBAHHH B (DH3HONOTMH. DKCIEPUMEHTAIBHBIH MeTOMN, ero 3HaveHue. Mcropusd
duswonorun. OcHoBHble OTambl paseuTHd. OTKperTHe [apseeM  3aMKHYTOTO — Kpyra
KpoBooOparnerust u JlekapToM - pedexca. 3apOKICHHS SIEKTPO(YH3HOIOTHH (TanmpBaHH H
Bonsta), ee paseutie B XIX B. Passutne dusnonorun B Poccun. Pors .M. Ceuenosa, @.B.
ObcsaaarkoBa, A.O. KoBazeBcKkoro B CTAHOBICHHH IKCIIEPUMEHTATLHON QH3MO0NI0THM. 3HAYCHHE
pabor W.II. TIlaBnoBa, H.E. Bsenemnckoro, H.A. Mucnaeckoro u A.®. Camoiinosa.
CoBpEeMEHHBIH 3Tan pasBUTHS (DH3HONOTHH. AHAIMTHKO-CHHTCTHYCCKHH METON H3YHEHUS
dyuxiuil opraHM3Ma Ha MOJIEKYIAPHOM, KJIETOYHOM, OPraHHOM, CHCTEMHOM YPOBHAX, Ha
ypOBHE [eNoro oprann3ma. OCHOBHEIE IOCTHXEHHs COBPEMEHHON (HH3UOTIOTHA.

®u3noa0rus B30y MMbIX TKAHEH

Tunsr Bo36ymuMbIX KiIeTok. COBpeMEeHHBIE NpPENCTAaBIECHHS O CTPYKTYpe M CBOHCTBAX
MeMOpaHBl BO30yIHMMBIX KJIETOK. [I0oTeHIHan nokos ik MeMOpaHHBIH MOTEHIHAN 1 METOJ €ro
perucrpanui. Ilpupoja IOTEHLHATa TOKOS, COOTHOIIEHME KOHIEHTPALHH OCHOBHBIX
TOTEHIHAT-00pa3yIOMX HOHOB BHYTPH KJICTKH H B MEXKJIETOYHOH *KUAKOCTH. COoOTHOIIECHHE
NpOHUIIaEMOCTed MeMOpaHBl Ul 9THX HOHOB, pPOIIb "HaTpHEBOro Hacoca' B TEHeE3e H
TOJUIep)KaHUK TOTEHIMAla MOKos. YpapHenue lonamana. IloreHuman pgeifcTBHS M HOHHBIM
MEXaHH3M €ro BO3HMKHOBEHHs, HOHHBIE KaHAIBI, 3aBHCHMOCTH HATPHEBOH H KalHCBOU
IPOHHIAEMOCTH MeMOpaHbl OT YPOBHS MeMOpaHHOIrO IOTEHIHAaNa, 3aKOH "BCe HIIH HHYEro'.
MexanusM pasJpakeHns KIETKH SJIEKTPHYECKHM TOKOM. IIONApHBIA 3aKOH pasfpaKeHHUs.
3aBHCHMOCTE TIOPOTOBOM CHIIBI Pa3apaXKeHHs OT €ro JIUTeNbHOCTH. KPHTHYECKHH ypOBEHDL
nenonsipusanii. JlokanbHbIH 0TBET. M3MeHEHHE KPUTHYECKOrO YPOBHS NETOJIAPH3ALHNH IPH
IeHCTBHE HA KJIETKY MOCTOSHHOTO TOKa. SIBIeHHEe aKKoMoJaluH. M3meHeHue BO30yIMMOCTH
npu Bo36yxkaeHHH, (asbl abCOMOTHOR U OTHOCHTENBEHOH ped)pakTepHOCTH, (hasa MOBLIICHHOR
B0o30yaaMoCcTH. MexaHH3M IPOBEICHHS BO30YKIECHHs. DJIEKTPOTOHHYCCKOE H HMITYJIBCHOE
pacnpocTpaHeHHe BO30YXKIEHHs.. 3aBHCHMOCTb CKOPOCTH INPOBENEHHS BO3OYMKACHHS OT
JMaMeTpa HEPBHOTO BOJOKHA H CONPOTHBICHHS MeMOpaHbl. MHUeIHHE3HPOBAHHBIE H
HeMHETHHE3NPOBAHHEIE HEPBHBIE BOJOKHA. Posb epexsatos PanBbe. AKCOHHBIN TPaHCIIOPT.

O6mas ¢pu3H0JI0rHA MBIIEYHOH CHCTEMBI

[Monepeuno-monocaras Mpima. OcHoBHas QyHKuU, cTpoeHue. CBOHCTBA, MOJNIOKEHHBIC B
OCHOBY Kiaccu(pukanmuu (pa3HeIX (OBICTPBIX, MEUIEHHBIX) H TOHHYCCKAX MBIIICYHBIX BOJIOKOH.
CTpyKTypHasl €IMHHMIA MBIIICYHOrO BOJOKHA - capKomep. XapaKTCPUCTHKH M (PYHKIHH
OCHOBHEIX M COKpaTWTelbHBIX OenkoB. Teopus CcKOIBKEHHs. ONEKTPOMEXaHHYECKOe
conpsokenue. Capko-tyOynspHas cucTeMa. MecTo XpaHEHHS H POJib KalblHs B COKPAIICHHH.
MeM6panHbIi  MOTEHIHAT M COKpamieHHe. MexaHH3M  MBIIIEYHOrO  pacciabiieHus.
MexaHuuecKre CBOHCTBA MBI, M30oMeTprueckoe H M30TOHHYEeCKoe cokpameHue. OIHHOYHOE
cokpaienue, Teranyc. Cujia H30METPHYECKOTO COKPAILIEHHS M JUIMHA MBILIIBL. DHEPreTHYeCKoe
obecnieueHHe MBIIIEYHOTO COKPALIeHHs, TeIUIONpOoAyKIus, padora. HepBHBIH KOHTPOJb
MBIIIEYHOTO cokpainenus. [louaTue o HeltpomoTopHOH enunule. KnaccupHKamus MOTOPHBIX
enuHuI. HepBHO-MBINIEUHBIH CHHAIC: 0COOEHHOCTH ero MOp(hoIoruyeckoii crpykTypsl Briopoc
MeIHaTopa © poib Kampluad B 3ToM npouecce. CoBpeMEHHBIE TIPEICTAaBICHHA O
XOJMHOPELENTOPE M ero HOHHOM KaHaite. CIIOHTaHHBIH M BBI3BAHHBIH BEIOPOC MEIHATODA.
MUHHATIOPHBIA TMOTEHIHAT KOHIEBOH IUIACTHMHKH, ero reHepaumsa. [lorennman nedCTBHS
MBIIIEYHOr0 BOJIOKHA. OcoOeHHOCTh HEPBHO-MBIIIEUHOH OpraHU3allMH HU3MIMX [TO3BOHOYHEBIX H
Hecro3BoHOUHBIX. [ mamkue Mpimmbl. OcHoBHBle Mopdoiorndeckue M (YHKUHOHAIBHEIE
ocobeHHOCTH. POJIb MEXKIETOYHBIX KOHTAKTOB B OPraHH3alMH (DYHKIHOHAIBHBIX CIHMHHII.
OcoOEeHHOCTH DIIEKTPOMEXAHUYECKOIO CONpsKEeHUs. PoJib HapyKHOTO KalbliMs B I€HEpaIWA
NOTEHIMATA JEHCTBUS MbIedHOH KkneTky. ViHHepBanus rinagkux Meiui. IIpapona cionTaHHo#M
AKTMBHOCTH TIaqKuX MBI, akTopsl, KOHTPONUPYIOIIHE BUraTEIbHYI0 aKTHBHOCTD INIaKOH



MYCKYJIaTyphl.

Oo6mas GpU3HOIOTHSI HEPBHOM CHCTEMBI

OCHOBHBIE ~ CTPYKTYPHO-(YHKIMOHAIBHEIC —J7EMEHTHl HEHpoHa, Telo HeWpoHa,
JEeHIPHTHI, aKkcoH. THmpl HeHpoHOB. MeXaHH3MBbl CBA3H MEXY HeHpoHaMH. DIEKTPHYECKHH U
XHMHYECKHH CHHATCH, TIPUHIAIHAIBHBIE OTIHYMS 3IEKTPHIECKOro ¥ XUMHYECKOro CHHAICOB.
XuMHueckuii cuHamc. Ilpolecc BblAeNeHHs MeauaTopa. MeanaTopel HEPBHBIX KICTOK:
AlleTHIXONHH, HopaapeHanuH, nodamus, ceporonns 'AMK, riyramar, riduun 1 1p. Honnas
mpEpoja BO3OYKIAIOMEro IIOCTCHHANTHYECKOTO MOTeHIMAIA. BO3HUKHOBEHNC MOTEHIHMANA
neifcTeusi | Heifpode. PoNb  CIENOBBIX TMpPONECCOB. TOpMOXKEHHE: NpPECHHANTHICCKOE H
MOCTCHHANTHYECKOE TOPMOXKEHHE, (DYHKIMOHAIbHAS POJIb ITHX BHJOB TOPMOXKCHHA. Honnas
IpUPOJa TOPMO3HOTO IIOCTCHHANITHYECKOTO MOTEHIHATA. B3aumojielicTBUEe HEHPOHOB B
HEPBHBIX IEHTpax. J[MBEpreHIMs M KOHBEPreHIMS HEPBHBIX HMITYJIbCOB. BpemenHas u
IIpOCTpaHCTBEHHAs cymMarus. [IpuHImn oOIero KOHEYHOro IMyTH [leppuurrona. SBiaeHus
oBNeryenns, OKKIIO3HH, TOCTeeHcTBIs B TpaHchopMaluu puT™Ma BO30YKACHHS B HEPBHBIX
neHTpax. BiauMomeHcTBHE MEXIY INpPOLECCaMH BO3OYXKICHHS M TOPMOXKCHHS. [Tonarue o
pednexce 1 pediexropHoi qyre. MOHO- H IOJTHCHHANTAYCCKHIE pediexcsl. PenentuBHoe momne
pediexca. Bpems pedrexca.

Yacraas GU3H0JIOTHA HEPBHOH CHCTEMBI

CruHHOM Mo3r. O6mas cxema crpoenns. Pacrionoxerue adpdepeHTHBIX, 5(hepeHTHEIX 1
TIPOMEIKYTOUHBIX HEHPOHOB. MOHOCHHANTHYECKHE, MOTHCHHANTHICCKIE pe(dIeKTOpHEIE JYTH.
IIpoBonsimast (YHKIAS CIOMHHOTO MO3ra: KOMHCCYPalbHbIE, MEKCETMCHTHBIE H CIIHHHO-
nepeGpabHEIe IPOBOsIHE MyTH. PediexTopHas QyHKIHA CIHHHOIO MO3ra: MHOTATHYECKHE,
crubartenbHble, pasrubaTenbHble U PHTMHYECKHAE Pe(IIEKCH CIHHHOTO MO3ra. JlBuraTensHas
CHCTEMA MO3Ta; MOICPIKAaHHe T035I, II03HO-TOHHYECKHEe pe(IIeKChl, IIepepacnpeIcTICHUe TOHyCa
MBI Poib nabMpHHTOB ¥ IIEHHEIX HPONPHOPEHENTOPOB B MO3HO-TOHHYCCKAX pednexcax.
VyacTHe TIPOAOITOBATOrO MO3Ta, MO3KEYKA M CPEJHEr0 MO3ra B PEryJIANMA TOHYCA MBI
JleniepeOpanAonHas PUTHAHOCTs. KoopiuHarys COOCTBEHHO [BHIaTebHOH aKTUBHOCTH.
ChWHAIbHAS J(BUTATENbHAS CHCTEMA; POJb MBINICUYHBIX BEPETEH M TaMMa-MOTOHCHPOHOB]
IPECHHANTAYECKOE ~ TOPMOXEHHE  MEpBUYHBIX  ah(depeHToB;  3HAYCHME  BO3BPATHOTO
TOPMOXKEHHS, KIETOK PEHIIOYy M  PEIHMIPOKHOTO TOPMOKEHHs — MBIIII-AHTAarOHHCTOB.
JiBUraTe/IbHas CHCTEMa CTBOJIA TOJOBHOTO MO3Ta: pojlb BECTHOYISPHOTO S/pa MPOJOIroBaToro
MO3ra, PETHKYJISPHOTO SIpa MOCTA, KOphl H ANEp MO3Kedyka, CpedHero mosra. QYHKIMH
JBHraTeNbHOH KOPBI (CEHCOPHO-MOTOPHOH, NPEMOTOPHOH H JOTMOJIHATEILHOH MOTOPHOU
obnacreif), 6a3ambHBIX TraHrIEeB (NONOCATOrO Tena ¥ OefHOro mapa) M TajaMyca.
Bo036yK/AI0IIHE ¥ TOPMO3HBIC BIHSHUS PETHKYIAPHOH (OpMAIIHI CTBONA MO3ra. Jlumbuyeckas
cucrema Mo3ra. Kopkosele 00JacTd TUMOMYECKOH CHCTEMBI (KPIOYOK, THIMOKAMII, MOACHAs
M3BUJIMHA), MHHIQIAHA, THIOTAIAMUYECKHE U TAIAMHYECKHE Apa, BXOLAIIHE B TUMOUYECKYIO
cHcTeMy. AKTHBAIHs JIMMOMYECKOH CHCTEMO# Mporpamm, 3ajJ0KeHHBIX B A1pax IAroTazamyca
(perynsuus roMeocTrasa: TEPMOPETYISUHs, OCMOPETYIAHMS, IHIIEBOC noseneHue). Poib
MHHJIAIHHEL B TIOBEJCHYECKHX peakuusax. JIumOudeckas cucTeMa M SMOILHH, SMOLHOHAIBHASL
naMaTh. BereratMBHas HepBHAs CHCTEMa, ee pONlb B IOJAEpkaHud romeocrasa. Ilpe- u
[IOCTTAHIJTHOHAPHEIE HEUPOHBL. [lapacHMIaTHYeCKHi OT/eNl BEICTATHBHOH HEPBHOH CHCTEMBI:
SIapa mapacHMIaTHYECKOH CHCTEMBI, HHTPaMypalbHEIE TaHTIIMH, addepents. CHUMIATHYECKHA
OTJIeNl BEreTAaTHBHOW HEPBHOM CHCTEMBL: MpEraHrTHOHAPHBIE HEHPOHBI, INapasepTeOpanbHBIC
FaHIIMM CHMIATHYECKUX CTBOJIOB M IipeBepTeOpanbHbie ranrmuu. [lepenaya Bo3OyxaeHus B
BEreTaTHBHBIX TAHINHAX. MeIuaTopsl BereTaTHBHOH HEPBHOM CHCTEMBI M HMX DELENTOPEL
[IpuMepsl BJIMSHUS BETETATHBHOM HEPBHOH CHCTeMBI Ha 3(QEKTOpHbIC OpPraHBL Pone
MpOJOATOBATOTO ~ MO3ra B DEryIALNMH  BereTardBHBIX  QyHKUMEA.  JlpIXaTeNpHBH 1
COCYIOJIBUTaTeNbHbI 1eHTpbL. MHTerpaTHBHbe QYHKIHH IHIOTaNaMyca Kak BBRICHIErO HCHTPA
BEreTaTHBHBIX peryaanuil. OCHOBBI (PH3HOIOTHH KOPHI GONMBIIMX MOMymapui. PyHKIHOHANbHAS



FMCTONOTHSI KOPHI (CIOM, HEHpOHHBIE IEMH KOPSHI). DeKTPOhH3NOIOrHIECKast aKTHBHOCTh
romoBHEOro Mosra. Diekrposnuedanorpamma. CoH u 00APCTBOBAHHE, pPOIb BOCXOJSIIEH
AKTHBHPYIOIEH  PETHKYJSIPHOH — CHCTEMBL. Pacmipenieniene  QyHKUME —~ MeXay — ABYyMS
nonymapusiMu. OOydeHHe U NaMATh.

DHAOKPHHHAS CHCTEMA

JHIOKPHHHAS CHCTEMA H €€ PEryjATOpHbIE (H3HOIOTHIECKHE ¢yuxuuy. IlonaTus
"BHyTpeHHsAA cekpeuus” H "ropmon". OCHOBHEIC CBOHCTBA TOPMOHA. ApPXUTEKTOHHKA H
(YHKIMH 3HIOKPHHHON CHCTEMBI NMO3BOHOYHBIX M OECTIO3BOHOYHBIX. DBOIIOIMS SHIOKPHHHOH
cucTeMbl. [JTaBHBIC SHAOKPHHHEBIE JKENe3bl MO3BOHOYHBIX H CEKPETHPYEMbIC HMH TOPMOHBL
roHambl M TOJNOBBIE TOPMOHBL, KOpa HAINOYEYHHKOB H KOPTMKOCTEPOHIBI (IJIOKO- H
MHHEPAIOKOPTAKOMIB); IIUTOBHIHASA JKeie3a M THPEOM/IHBIC TOPMOHBI (TpHHOATHPOHUH H
THPOKCHH); OKOJOIIMTOBHIHBIE JKENEe3bl M IapaTrOpMOH, yIALTEMAOPOHXHAIBHEIE KIETKH H
KAJIBIATOHHH; OCTPOBKOBBIM ammapar IOMIKENy/JOYHOH JKeJe3bl W €ro TOPMOHEI (MHCYJIMH,
[JIFOKArOH, CEKPETHH, COMATOCTATHH); YHTEPHHOBAS CHCTEMA; TUMYC M €r0 FOPMOHBI (THMO3HHBI,
THMOTOATHHBL ¥ Jp.); THIO(GHU3 ¥ TOPMOHBI IEPEIHEH, CpefHel u 3aHell noneH (JIT, @©CT,
AKTT, nmunotponus, TTI, CTT, nponaxktun, MCI', Bazonpeccus u OKCHTOITHH); THIIOTAIaMyC H
PHIIHAT-(QAKTOPE! (IHOEPHHBI W CTATHHEI); snupU3 M MEJATOHHH; JHIOKPUHHAA (DYHKIHS
leyeHH W TOYeK, JHIOKPHMHHBIE (YHKIMH IIaleHThl. HeKoTOpble 3HIOKPHHHBIC JKENC3Bl H
FOPMOHBI 6ecro3BOHOYHBIX. DOPMBI B3aUMOJEHCTBAS HEPBHOH H SHIAOKPUHHOM CHCTEM.
Xumuueckas CTPYKTypa FOPMOHOB H ee CBf3h ¢ (yHKimed. PH3HONOTHYeCKas OpraHd3aris
SHIOKPHHHBIX (QyHKIHil: OHOCHHTE3 M CEKPeLs TOPMOHOB, HX PEryJIAlHs, MCXaHH3MBbI npsMoit
¥ 0OpaTHOH CBA3W, TPAHCIOPT TOPMOHOB, IYTH HX JEHCTBHA HA KIETKH. MexaHH3MBI
B3aMMOJICHCTBHS TOPMOHOB C KJICTKaMH-MMIIEHAMH. THIBI TOPMOHAJBHBIX PELCHTOPOB.
Cremu(HYHOCTE M MHOXKECTBEHHOCTH TOPMOHAIBHBIX 3(Q(eKToB, MYJIHTUIOPMOHAIBHBIC
apcamOmu. PoONb DHIOKPHHHOH CHCTEMBI B PEryJSHH IIPOLECCOB pOCTa, PpasBUTHA,
pa3MHOKEHHs, pasHbIX (opM ananTanuu, moBeneHHs. ITaromorus SH/IOKPUHHOH CHCTEMBIL.
[ OpMOHBI B MEJUITMHE H JKHBOTHOBOJICTBE.

Kposb u tumda
OcHoBHble (yHKIHE KpoBU. KoimdectBo u cocta kpoBd. O6beM [UPKYTHPYIOLIEH
KpOBH H ero usmeenwe. Kposomoreps W ee HOCHCACTBHS. (DH3HKO-XAMHYECKHE CBOHCTBa
kpoBH. KOJIOHIHO-0CMOTHYECKOE (OHKOTHYECKOE) MaBICHHE. BydepHrie cBoiicTBa KpPOBH.
Kposesamenuteny. [TnasMa 1 CEIBOPOTKA KPOBH. beslku M JTUMONPOTEHHBI I171a3MEL. ®opmMeHHEIE
/eMEHTH! KpoBH U uX (yukuud. [Tonarne o6 spuTpoHe. KpoBETBOPEHHME W €ro PEryJIsims.
[ComeocTas H cBepThiBaHHEe KpoBH. CoCyaMCTO-TPOMOOIMTapHOE 3BEHO TIOMEOCTasa M €ro
perynsiigsi. CBEpTBIBAHHME KPOBH W €ro POIb B IOMEOCTase. benku ceepThIBaHHA KpPOBH H
WHTHOHTOPHI 3T0ro mporecca. I'emapun. ®ubpunonus. HelporymopanbHas peryJisius KuIKkoro
COCTOSIHHSL KPOBH M €€ CBepThbIBaHMA. IIpOTHBOCBEPTHIBAIOIAs CHCTEMA. allATHA (byHKIHSA
kpoBr ¥ JjuMparadeckoli cucrempl. COBpPeMEHHBIE TPEJICTABICHHS O KIETOYHOM H
rYMOpATbHOM MMMYHHATETE. I pynmbl KpoBH. Pesyc-(akTop. ATTMIOTHHAIMS 3PHTPOLHTOB.

MeTo 1Bl B IpaKkTHYeCKOe 3HAYEHHE NIEPETHBaHUs KPOBH.

KpoBooOpamenune

OCHOBHBIE STalbl Pa3BUTHS CEPIEYHO-COCYAHMCTOH CHCTEMBI B IIPOLECCE SBOJIOLHUH.
3aMKHYTOCTb CEPAEIHO-COCYAMCTON CHCTEMEI Y BBICIIMX OPraHU3MOB. BONBIIOH H MalbIi KPyTH
kpoBooGpanterus. Cep/e, npeacTapienue 00 3BONIOLHH €r0 CTPYKTYPEI U dyuximu. Cepaue
MIICKOIUTAIOLIAX JKHBOTHEIX M 4eJIOBEKa, ero crpoenue. OyHKIHOHANbHASA POIb NpEICep/Hil |
KNy IOUKOB. JIMHAMHKA CEpAEYHOr0 IHUKIA: OCHOBHBIC (ashl, NaBJICHHE B MOJOCTIAX CEpALE U
aopTe, KOJIANAHHEIA ammapar, TOHEI cepana. [IOHATHE O CHCTOIHYECKOM U MHHYTHOM obbemax.
O6mme CBOMCTBA CEp/IeYHOM MBINIBL ABTOMATHS cepjaua H ero mpupona. IIposenenue
Bo36yxneHns B cepaue. Cepaue Kak (yHKIMOHANBHBIA CcuHIMTHE. lIpoBonsmas cucTeMa



cepana. CHHYCHBIH y3el W ero 3HaueHHe. ATPHOBEHTPHKYIAPHEIH y3€1 1 €ro ¢yuxuuu. ITydok
I'nca. Bonokua Ilypkunbe. ['paaueHt aBroMatun. [IpescTapieHne 00 HCTHHHOM H JIATEHTHOM
pojurene putMa. CTpoerne cepaedroil Mpimibl. CoKpaTuMOoCTb. PedpakTopHBIi NIEPHOA | ero
ocoGernocT. COOTHOIIEHWE JUIMTENBHOCTH IIporecca BO3DYXKHEHHs M  COKpalICHMS.
[ToTeHIMAnsl  AeHCTBHS  pasiMYHLIX — OTJAENOB  CepANa M TPOBOAAIICH — CHCTEMBL
IIeKTPOKapIHOTPaMMa M €¢ KOMIIOHEHTHI. DJIEKTPOKapAHorpaQueckuii METON U €ro poilb B
M3ydeHWH (U3HOJNOTHM cepaua H B Meauuupe. KopoHapHBIE COCYIbl H 0c0OEHHOCTH
KPOBOCHAGMeEHHMsT CepHeYHOM MBIIIbL. Peryisuus JesTelbHOCTH  Cepiua: MHOTCHHad,
HeHpOreHHas M IyMopaibHas. ABTOPETYIATOPHbIE MEXaHWU3Mbl cepua. MHHepsaius cepana:
pOJIb CHMIIATHYECKOrO W IApACHMIIATHIECKOTO OT/ENOB BEreTaTHBHOM HEPBHOH CHCTEMBI B
peryisnuM  cepiia. LleHTpanbHble anmaparsl, yYYacTBYIOIIHE B  PETYJSALAH  CEp/LA.
PedexTopHble MeXaHH3MBI perylaudd. PegrexcoreHHsle 30HBI CepAua H - COCYZOB.
MOLHOHATBHOE cocTostHHe W paborta ceprua. Ceprednas HelocTaTOUHOCTh. OcoOEHHOCTH
CTPOCHHS Pa3MUHLIX YacTeH COCYAMCTOro pycid. APTCpHH, apTepPHONBI, KamuUIAPEL, BEHYIBL,
BeHBL. KpOBOTOK M METOZBI €ro uccienoBanus. KpoBSHOE NaBIECHHE B PAa3IMYHBIX YacTAX
cocyauctoro pycna. I'pamguent papnenus. CkopocTh KpoBoTOka. (DakTOPEI, ONMPENETSIOUIMe
cKOpoCTh KpoBoTOKa. CompoTHuBIeHHe cocya0B. 3akon [lyaseiist. MuorenHas, HeHporeHHas 1
rymMopanbHas peryidius TOHyca cocyoB. 1l0TOKO3aBHCHMAs —Ba30MHIATALMS apTepHil.
Mexanu3Mbl AKTUBHOM M PEaKTHBHOH THMIEpPEeMHH. ABTOPETYJSIHSA KpPOBOTOKA H €€
BHIPAKEHHOCTh B PasHBIX COCYMHCThIX Oaccedinax. PasHooOpasue CTPOEHHS KaIUJIIPOB.
®uibTparHonHo-peabeopOuronHoe  paBHopecue. 3akon Crapiunra-JIsHmuca. EmMxocTtHBIE
cocynpl. PakTopsl, CIIOCOOCTBYIONINE IBHKEHUIO KPOBH 10 BeHaMm. PoJb BEHO3HOTO BO3BpATa B
PeryIuud CepiedHoro BEIOpoca. ApTepHanbHOE JAaBIECHHE M €TO PEryJIsIus. Heliporenusie,
6bICTpEe MEXAaHW3Mbl PETYIALUA JaBlcHHs KpoBH. Pedrexropusie nyru Gapopeduexca u
xeMopeduekca. Bydepras pons 6apopediiekca. PeHHH-aHTHOTEH3HH-aIbI0CTEPOHOBAS CHCTEMA
M e¢ POIlb B PEryJSIMH KPOBAHOTO JaBIeHHS. Posib MOYeYHO-(yHKIHOHATEHOIO MEXaHH3MA B
JUIATENLHON  PerylaluM apTepHalbHOro fgaBieHus. OCHOBBI TaTOreHesa apTepHabHOM
runmepreHsuH.  llepepacupelerneHne  KPOBOTOKA TPH  (YHKIHOHANBHBIX — HArpyskax.
JTumparrdeckas CUCTeMa H €€ POJib B OpraHu3Me.

Ou3noJIorus AbIXaHHS

DBOMIONHMS THIOB /bIXaHud. Jleroynoe npIxaHue. AINapaT BEHTHIALIAH JETKHX.
BO31yXOHOCHBIE IIyTH M AIbBEONEL. MeXaHH3M JBIXaTeNbHbIX JIBMKEHHH. BHYTpHIIEBpaTbHOE
JaBIeHHE M €ro 3HAUCHHE JUIS JBIXaHus M KpoBooOpalieHus. 3HaueHre cypdakranTta B GyHKIHH
nerkux. IToasTie o nerounsix oobemax. CocTaR BIBIXa€MOI0, BBIABIXAEMOI0 H aIbBEOTIIPHOTO
Bosayxa. OcobeHHOCTH JlerouHOro KposooOpamenus. Ilepenoc rasoB KkpoBbio. OCHOBHOH
IIPUHIMII [IPOIECCOB OOMEHA rasoB B JICTKUX M TKaHAX. [Tapuuansroe mapnenue O, u CO; B
ANBBEOJIPHOM BO3/yXe, BEHO3HON M apTepHanbHOH KpOBHM M TKaHEBOH jxuixocTd. MexaHnsM
nepenoca kpoBeto O u CO; H pPONb SPUTPOIUTOB B €ro OCYIIECTBICHHH. ['emornobuH.
Mexanusm npucoemuenns O, k remornoOuimy. KpuBas aucconManuy OKCHIEMOITOOHHA.
TlepeHOC KHCIOPOA KPOBBIO Y HH3IIHX TIO3BOHOYHBIX U OECI03BOHOYHBIX. MeXaHu3M nepenoca
CO,, xapboanruapasa u ee poib B neperoce CO,. BysnpbapHsrii ueHTp nbxanus. COBPEMEHHbIE
TIpe/ICTABJIEHAS O MEXaHH3Me BO3HMKHOBEHHS IEPBMYHOM DHTMHKH JBIXaTEIBHOIO IEHTPA.
[THEBMOTAKCHYCCKHH IIEHTD H €ro pojib B CMeHe IbIXaTelbHBIX (a3, Pernentopsr opraHos
NBIXaHWS, MX pOJh B CO3JAHMM ONTHMAILHOTO pexuMa Jbixanus. [lepudeprdeckne H
[eHTpANbHBIE XEMODEIENTOPEl, HX pOJb B CO3JAHMM aJEKBaTHOIO YPOBHS JIETOYHOH
BEHTHJISLIMY.

BoigeaureabHasn CHCTEMA
CpaBHHTENBHO-GU3HONOrHYecK i 0630p BhAENMTENbHBIX cucTeM. Tlodky, ux cTpocHue
¥ BeUieTUTeNbHAsS (yHkiwsa. Hedponsl, Tenpna Illymnanckoro u ux crpykrypa. llouednsie
xaHanenpl. Crenuduxa kpoBocHaOxeHHS modek. [IpuHOCAIME W BBIHOCALIME COCYJIBl H HX



cBs3p ¢ Tembuamu Llymasackoro. KiyGoukosas dumpTpanus. CocTaB NepBHIHOM MOYH.
PeabGcopbuus. MexanuaMbl peabcopOuuu [IFOKO3BI, aMHHOKHMCIIOT H APYTHX COCMHEHHUH.
TpaHciopT HaTpHs B KaHAIbLEBOM ammapate Hedpona. OCMOTHYECKOE NABIEHHE TKaHeBOH
JHUIKOCTH B PpasHbIX 4YacTAX IOYkH. IIpoTHBOoTOYHAs CHCTEMa M TNPUHIMI €€ paboTHI.
KOHLEHTPHPOBAHKE MOYH. |'ODMOHANbHAS PEryIAlus MOYeYHOH (QYHKIHH M BOJHO-COIEBOIO
paBHOBECHS. PeHMH-aHTHOTEH3HHOBAs CHCTeMa. AJBJOCTEPOH. AHBTHIHYpETHYECKHH TOPMOH.
OYHKIAA MOYEBOTO IIy3bIps M ModeBbienenus. Omurypus u - aHypus. MexaHH3MBI
MOUeHCITyCKaHHs. JIOTIONHUTENbHBIE OpTaHbl BbuIeleHIS. 1I0TOBBIE JKENE3BI, COCTAB IOTA.
DKcKkpeTopHast QyHKIHA IEYCHH H JIETKHX.

Du3HOIOTHS MHINEBAPEHUs

XapakTepuCTHKA  CHCTEMBI — IHIIeBapeHus.  Merojbl  H3yueHHS. OnepaTtuBHO-
xupypruyeckuit meton W.ILIIaBnopa. IlmmepapuTenbHble (epMEHTBL CTpoeHHE CTEHKH
NAIIEBAPATETLHONO TPakTa. VIHHepBAlWs IKETyIO4YHO-Kuimednoro Tpakra. CekperopHas
dynkims mEmesaputensHOro Tpakta. Cionmble okenespl.  CoOCTaB  CIFOHBL. Perynamus
CIMOHOOTAe eHms. JKeIyIounbIi COK, €ro cocraB W (epMeHTaTHBHOE JecHcTBAe. MexaHH3M
BBIIETIEHHS XKEJIyI0YHOTO COKa: CIOXHOpedIIeKTopHas i ryMopanbHas dassr. I'actpun. Metosl
W3YYEHHs JKETYJOUYHOH CEKPELIUH: OIBIT MHMUMOTO KODPMJIEHHS, H30ITHPOBAHHBIH KEITyAOUEK.
[lmmeBapersie B [ABEHAIUATHIEPCTHOH kuuike. [loypkenynounas kenesa u ee (pepMEHTBI.
Perymsnpst wux Bbigenenus. CekpeTHH M xoneructokuhuH. Iledenb. Pomp xemdm B
numeBaperuy. Iluimesapenue B Kknireunnke. PepMeHThl KuINedHbIX jkene3. llomocTHoe H
IIPHCTEHOYHOE MHIIeBapenre. MortopHas (QYHKIHS [HINEBAPHTEILHOIO TPaKTa. OcHoBHEIE
THIBI JBMOKEHHS. MexaHu3M riaoTanus. [[BuratenbHas AEATENBHOCTD JKENMyAKa, €€ peryisanud,
BO3GYIKJAIONIME U TOPMO3HBIE HEPBHBIC M TyMOpalbHbe BiuAHHS. OCOGEHHOCTH MOTOPHOH
NEATENHGHOCTH B PA3HBIX OTAENAX KHINEUHHKA. Perynsuus MOTOPHOH (QYHKIMH KHINCYHHKA.
Pons uieonekadbHoro cduukrepa. [Ipomecc BcachlBaHHs B IHIIEBAPUTEIBPHOM TPAKTe.
CrpoeHnre H (DYHKIMM BOPCHHKH. BeachiBaHue BOJEI, COMEH, IPO/lyKTOB MepeBAPHBAHHS OSIIKOB,
YINIEBOJOB, KUPOB. PONb NPHCTCHOYHOro NMIEBapeHHs. Ponp Oaxrepuii B KHIIEYHOM
[HIEBApPEHHH.

®usuosorusa o0MeHa BeMIECTB H YHEPTHH

O6MeH BEIIECTB M SHEPTHH Kak 00s3aTellbHOe YCIOBHE JKH3HH, DTalsl 00MeHa BeLIeCTB.
DU3MOTOTHUECKHe MOAX0Abl K M3ydeHWIO OOMeHa BEINeCTB H OHEPruu. THmbl oOMeHa:
a30THCTHIH, YIJIEBOIHBIH, JMIAIHBIE, OHOIHEPreTHYECKUH, OOMEH BOIbI, HATPUA M KaJusd,
xanpiust u pocdopa. OcHOBHOH 0OMeH. 3HaueHHE M3y4YeHHs MPOLECCOB OOMEHA BEINECTB H
SHEPrHH I BO3PAcTHOM (usuonorsy, (usmonornu Tpyna u cnopra. CocTaBleHHE HOPM
nuTanus. [[OHSTHE 0 TOMOMOTEPMHEH U MORKHIOTEPMHH. M30TepMust. MexaHnu3m XUMUYECKOH 1
dusmueckoii TepMmoperyysuuy. L[eHTpalTbHBEIE MEXaHH3MBI TEPMOpEryJsuuH. Temnosbie H
XOJOIOBBIE TEPMOPENENTOPHI, UX XaPaKTePHCTHKA. [ MII0- U rumnepTepMus. 3HAUYCHHES H3YICHHUS
TEpPMOPETYIISIHH [JIs1 9KOJOTHICCKOH (PM3HOIOTHHA ¥ NPAKTUYECKOH MEIHIHHEL.

DH3H00rUsl CEHCOPHBIX CHCTEM

[loHsiTHE © pelenTopax, OpraHax 4yBCTB, aHajuu3aTopax. CEHCOpHbIE CHCTEMBI.
Knaccudukanus penentopos. BosGyaMMOCTs pPENEnTopoB. ANEKBATHBIH W HealeKBaTHBIA
pasgpaxuTend. MexaHusM Bo3GYKICHHS DELENTOPOB; PEUENTOPHBIA ¥  IeHEpaTOPHBIA
IOTEHIHUANB], UMITYJIbCHAA aKTUBHOCTh, COOTBETCTBHE MEX/y CHUIIOH pasIpakKeHwsl, BETHIHHOH
reHepaTOpHOTO MOTeHIHMana U 4acTotoil addepeHTHBIX HMIynbcoB. 3akoH Bebepa-Dexnepa.
[Tousitie 06 abCOMIOTHOM W Pa3HOCTHOM Ioporax. Apjanramus penentopos. Kommposanue
cercopHoii mH(opMarmu. [Ipoueccsl perymsaiuu "cencoproro Bxona'. KoxHble peLENTOPHL:
TAKTHIIbHBIE, TEMIIEPATYPHbIE, GONEBBIE; MBIIEYHO-CYCTABHAS PENENys (MPONPHOPELENLH).
BKycOBEIE B OGOHATENBHBIE DELENTOPhl. DNEeKTPODUSHONOTUS BKYCOBOH M OOOHATEIHHOM
penenuy. CpaBHUTENHHO-(H3HOIOTHYECKHE NaHHble. CTpoeHHe H (YHKIMS BeCTHOYIAPHOIO



anmapara, OTTONHTOBLIX OPraHOB M TONYKDYKHbIX KaHanoB. Oprad ciyXa, ero CTPOCHHE H
dyskuus. MexaHU3MBl BOCIPHUSTHS BBICOTBI H CHJIBI 3ByKa. ['nas, ero crpoenne H (QyHKIHA.
[IpenoMienHe cBeTa B ONTHYECKHMX cpemax rmasa. Iloctpoenue n300paXkeHHsT Ha CeTYaTKe.
AKKOMOZAIMS Ta3a, 3padoK. Teopus nBeroomymeHns. OcTpoTa 3peHHS. bunokynspaoe
speHre. DiekTpopeTHHOrpamma. doTopemenTop H IpeodpasoBaHHUE CBETOBOH OJHEPTHUH.
PonorcuH. DIeMeHThl ceTdaTku: (JOTOpenenTophl, OHITONAPH], FAHTJIHO3HEIC, aMaKpHHOBBIC U
ropu3oHTAIBHEIE KIeTKH. O6paboTka MHPOPMALMH HEPBHBIMA JIEMEHTAMH CETHIATKH.

IIyTH COMAaTOCEHCOPHBIX, CITyXOBBIX, OOOHSTEIBHEIX H 3pHTENBHBIX CUTHAIIOB K KOPE. Kopkogoe
IPeJICTABUTENLCTRBO perenTopHbIX cucteM. [lonsTie 00 aHamu3aTope. [TpuHIMI aHaNTU3a
a((hepeHTHBIX CHTHATIOB K KOPE Ha IPUMePe 3PHTEIbHOT0 aHaIU3aTopa. [TpocThie, COMKHBIE H
CBEPXCIIOKHEIE KJIETKH B 3pHTENBHOM KOPEe KOPBI.

JINTEPATYPA
OCHOGHAA

O6imit Kypc (HU3MONOTHH 4YeJOBEeKa M SKHBOTHBIX. YUCOHHK B JIBYX KHMIaX. [Ton pen.
A.Jl.Ho3npauesa. M., Beiciuas mkona, 1991. ®@u3snonorus yenobexa. VuebHoe rnocodue
B 4-x Tomax. [Tox penaxuueit P.I1Imuara u I'. Tesca. M., Mup, 1985.

Dxkept P., Paupamn ., Oractun JI. Ou3KONOTHS JKHBOTHBIX: MEXaHW3MbI M aJalTallHH.
VuebHHK B ABYX ToMax. M., Mup, 1991.

Boponun JI. I'. ®u3uosorns BBICIIEH HEPBHOH JeSTeNBHOCTH. YuebHoe nocobue. M., Briciuas
mkoiaa, 1979.

00NOHUMEIbHAA

Dusnororus deoseka. YueGuux noj pepakuueit Kocukoro I'M. M., Menunmna,1985.

Buym @., Jletimepcon A., Xoperenrep JI. Mosr, pasym u nosezenue. M., Mup,1988.

Karn B. Heps, mpima u curanc. M., Mup, 1968.

Kotmsp B. M., llynerosekuit B. B. ®u3HO0IOrHs NEHTPAIBHOH HEPBHOM CHCTEMBL. M., U3n-Bo
Mock. yuusepcurera, 1977.

Kpymmuckuii JI.B. BHONOTHYECKHE OCHOBBL PAacCylOYHOH AEATENBHOCTH. M., HU3n-Bo Mock.
yauBepcurera, 1977.

Kympamos B.A. Bronormyeckue mpobneMpl PEryNsSUHE JKHAKOIO COCTOSHHSL KPOBH M €C
ceepreiBanus. M., Menununa, 1975.

Kyddnep C., Hukonse k. OT Helipona k mosry. M., Mup, 1979.

Heitpoxumus. Ilox penaxieit W.ITL.Ammapuna u ILB.Ctykanosa. M., M3n-Bo HHCTHTyTa
Buomenxumun PAMH, 1996.

Posen B.B. OcHoBbI 3H10KpuHOIOrHH. M., M31-B0 Mock. yruBepcuteTa, 1994,

Txauyk B.A. Beenenue B MOJCKyISIPHYIO 3HI0KpuHONOTHIO. M., M31-B0 MoCK. yHHBEpCHTETA,
1983,

Xamopu ., Benep P. O6mas 30onorus. M., Mup, 1989.

Xyxo ®©. Heitpoxumus. M., Mup, 1990.

Illenapx I'. HeiipoGuonorust. B nByx Tomax. M., Mup, 1987.

IImunt-Henseen K. @usnonorus »uBoTHEX. B 1Byx Tomax. M Mup 1982.



