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HAYYHAS CIIEUAJIBHOCTD: 1.5.5 ®U3NOJIOTI' A YEJIOBEKA U )KUBOTHbIX

TEMA 1. UCTOPUSA ®U3UOJOTI'MU. OCHOBHBIE DTAIIbI PA3BUTUSI.

OtkpeiTe ['apBeeM 3aMKHYTOro Kpyra KpoBooOpamienus u Jlekaptom peduiekca.
3apoxnaenue snekrpodusuonoruu (IameBanm, Bonbt), ee passutue B XIX B. Pa3Butue
¢usuonornu B Poccun. Poms M.M. CeuenoBa, ®.B. OscsnaukoBa, A.O. KoBajieBckoro
B CTAQHOBJICHMM OKCIIEpUMEHTaIbHOW ¢u3nonoruu. 3Hauenue pador W.II. IlaBnosa,
H.E. Benenckoro, H.A. MucnaBckoro,

A.®. CamoiioBa. CoBpeMEeHHBIH 3Tal pa3BUTHA (UIUOJIOTHH. YUEHbIe-(hU3HOIOTH —
naypeatsl HoOeneBckoit mpemuu. OCHOBHBIE HAampaBlIeHUS M JOCTHKEHHS COBPEMEHHOMU
(U3HOTIOTHH.

TEMA 2. TIPEJMET ®HA3MO0JIOT M B CHCTEME BUOJIOT MYECKHAX
JTACIATLIAH.
O6’B€KT 1 METOObI UCCIICAOBAHUA B (bI/ISI/IOJ'IOFI/II/I.

TEMA 3. ®U3H0JIOT Sl BO3BYJIUMbBIX TKAHEN

Tunsl Bo30ynuMbIX kiieTOK. COBpEMEHHbIE MPEICTABICHUS O CTPYKTYpe U CBOMCTBax
MeMOpaHbl BO30YAMMBIX KJIETOK. [lOoTeHIMan MOKos Wi MeMOpaHHBIA MOTEHIUA, METO €T0
peructpanuu. [Ipuponsa noreHunana nNokos, COOTHOIIEHNE OCHOBHBIX HOHOB BHYTPH KJIETKU U B
MEXKJIETOYHOM KuaKocTu. M30upaTenbHas NpoOHUIIAeMOCTh MEMOpaHBI /Il HOHOB B COCTOSTHUU
nokosi. KoHLeHTpallMOHHbIE M 3JEKTPUYECKUE TPaJUEHThl OCHOBHBIX HOHOB, PaBHOBECHBIE
noTeHIMabl. PoJib MOHHBIX "HACOCOB" B reHe3€ U MO ACPKAaHNUU MTOTEHITUAIA TOKOS.

[loTeHuuman AeCTBUS U MOHHBI MEXaHU3M €ro BOZHUKHOBEHMs. 3aBUCUMOCTb HaTpUe-
BOI U KalMeBOW MPOHHUIIAEMOCTH MEMOpaHbI OT YPOBHS MEMOpPaHHOTO MOTEHIIHaa, 3akoH "Bee
i Hu4ero". Posib MOHOB Kanibllys B MEXaHW3ME TeHepalliy MOoTeHIrana AeicTBrs. Mexanusm
pa3apakeHusl KJIETKU JJEeKTpU4ecKuM TokoM. [lomsipHblii 3akoH paszapaxkenus. Kpuruueckuit
YPOBEHb JENOJISIpU3ALMU. 3aBUCUMOCTh MOPOTOBOM CHJIBI pa3[IpakKeHUsl OT €ro UIMTEbHOCTH.
SIBieHHre aKKOMOJAIMM M WHAKTUBAIUS HATPUEBBIX KaHaoB. JIokanmpHBIA OTBeT. M3MeHeHue
KPUTHYECKOTO YPOBHS JIETIONISPU3ALNU NPU JEHCTBUM Ha KJIETKY HMOCTOSIHHOTO TOKa. fIBiieHue
pedpakTepHOCTH — a0COJIIOTHAas M OTHOCUTEIbHas pedpakTepHOCTh. [loBbIIeHHass BO30yau-
MOCTb.

Mexanusmbel  mpoBeAeHus  Bo3OyxkaeHus. KaOenbHble  cBOWCTBa  akCOHa U
AIIEKTPOTOHUYECKOE MpoBesieHne Bo30ykaeHus. [locTosiHHbIE JUIMHBI U BpeMeHu. ViMmynbcHoe
IpoBeJCHNE BO3OYKIEHUS — AaBTOPEr€HEpPAaTUBHBIM MEXaHU3M. 3aBUCHUMOCTb CKOPOCTH
IPOBEIEHUS BO30YXKJEHHs OT JUaMeTpa HEpPBHOTO BoJIOKHA. CalbTOTOpHOE MpPOBEICHUE
BO30Y)KJICHHsI B MUEJIMHU3UPOBAHHBIX BOJIOKHAX.

TEMA 4. ®U3HOJIOT U1 MBIIIEYHOW CUCTEMBI

[Tonepeunomnonocaras MmbiieyHass TkaHb. OcHoBHas (yHKIus, cTpoeHue. DasHble U
TOHUYECKHUE MBIIICYHbIE BOJIOKHA. CTPYKTYypHas €AMHUIA MBIIIEYHOIO BOJIOKHA — CapKOMED.
XapakTepucTuka ¥ (YHKIMS OCHOBHBIX COKpPaTUTENIbHBIX O€nKkoB. Teopusi CKOJbXKEHUS.
DnekTpoMexaHudeckoe compspkeHne. Capko-TyOynspHas cuctema. Poinb HMOHOB KalblHs B
COTIPSDKEHHUH BO30YXKJICHUS U COKpAIICHHS. MeXaHn3M MBIIIEYHOTO paccia0iaeHusI.

Mexanndeckue cBoMcTBa MbII. M30MeTpruueckoe U U30TOHUYECKOE cokpanieHue. Oam-
HOYHOE COKpalleHue, Tetanyc. Cuia H30MEeTPUYECKOTO COKpPAIICHHS U JUTMHA MBIIIIBI. DHEpre-
TUYeckoe 00ecrevyeHrne MBIIIEYHOTO COKpAIIeHUs, TeIIoNnpoaAyKursa. HepBHbBIN KOHTPOIb MbI-
eyHoro cokpaienus. [lonarue o HelipomoTopHo# enuuuie. Kinaccudukamnuss MOTOPHBIX €H-
HUIl. HepBHO-MBIIIIEUHBIN CHHAINC, OCOOCHHOCTH €ro MOP(OJIOrHYecKOl CTPYKTYpbl. BriOpoc
meaunaropa. [Ipencrasienue o xonuHoperentopax. CIOHTaHHBIA M BBI3BAHHBIN BBIOPOC Meaua-
Topa. MUHHATIOpHBIN MOTEHIIMAJI KOHIEBOW TIAaCTUHKU. [loTeHman qeiicTBUs MBIIIEYHOTO BO-
nokHa. OcoO0EHHOCTH HEPBHO-MBIIIEYHON OpPraHM3aluy HU3IINX TTO3BOHOYHBIX U OE€CIIO3BOHOY-
HBIX. ['agkas mbimiednas Tkanb. OcHOBHBIE Mopdosorudeckne U (pyHKIHOHAIBHBIE 0COOCH-



HOCTH. POJTb MEXKKJIETOUHBIX KOHTAKTOB B OPraHM3aluHU (PYHKIIMOHAIBHBIX eqUHUL. OCOOEHHO-
CTH AJIEKTPOMEXAaHUUYECKOro comnpsbkeHus. HHepBanus raaakux Meimn. [Ipupona crioHTaHHOM
AKTHUBHOCTH IMaJKuX MbIIIL. DakTOpbI, KOHTPOIUPYIOIINE IBUTATEIbHYIO AKTUBHOCTD TJIAKON
MYCKYJIATypBhl.

TEMA 5. OBIIIASL ®U3U0JIOT sl HEPBHOM CUCTEMBI

OCHOBHBIE ~ CTPYKTYpHO-(QYHKIIMOHAJIbHBIE JIEMEHTHl HEHpOHa, Telno HEHpoHa,
JICHJIPUTHI, aKCOH. THUIBI HEMPOHOB.

MexaHu3Mbl CBSI3U MEKy HEMpOHAMH. DIEKTPUUYECKUN U XUMUYECKUIN CHHAIICHI, IPUH-
LUINHAAIBHBIE OTINYMS JJIEKTPUUECKOT0 U XUMHUYECKOIO CHUHAIICOB.

Xumunueckuii cuHanc. [Ipornecc Beiaenenust meauaropa. Meauaropsl HEPBHBIX KIIETOK.
HonHnas mpupoa Bo30YKJar0IIero mMoCTCHHANTHYECKOT0 TIOTEHIIHAIA.

Topmoxenue: IIPECUHAIITUYECKOE u IIOCTCUHAITUYECKOE TOPMOKEHHUE,
(GyHKUMOHAJbHAS pOJb ATHX BUAOB TOpMOXeHHA. MoHHas mpupola TOPMO3HOTO
IIOCTCUHANTUYECKOr0 NOTEHIIAA.

B3aumopneicTBue HEMPOHOB B HEPBHBIX LIEHTpax. JMBEpreHIMs U KOHBEPIeHIUs HEPB-
HBIX MMIYJIbCOB. BpemeHHas u mpocTpaHcTBeHHas cymmanus. [IpuHumm oOmero KOHEYHOTro
nytu llleppunrrona. SIBnenue obserdyeHust, OKKIO3UH MOCIeASHCTBUS U TpaHC(HOPMALIUU pUTMA
BO30Y)XJIEHHsI B HEpPBHBIX LIEHTpax. BzammopeicTBue Mexay mporeccaMu BO30YXKAECHUS U
topmoxenus. [lonsTre o pediexkce U pediiekTopHOU ayre. MOHO M TONHCHHANTHYECKHE pe-
¢uekcel. PenentuBHoe none peduiekca. Bpems pediiexca. IHTerpaTuBHbBIE MPOLIECCH B HEPBHOM
cUCTEME.

TEMA 6. YACTHASI ®U3UOJIOTUsI HEPBHOM CUCTEMBI

CrimaHo# Mo3sr. O6mast cxema crpoeHus. Pacnionoxenne agdepeHTHbIX, 3pPepeHTHRIX
U IIPOMEXYTOUYHBIX HEHPOHOB. MOHOCHHANTHYECKHE, TOIUCHHANITHYECKUE PEe(IEKTOPHbIE TyTH.
[TpoBoasmas (yHKIMS CIMHHOTO MO3ra: KOMHCCYPaJbHbIC, MEXCETMEHTHbIE U CIHUHO-
nepedpasibHble MpoBoadne mytu. PedaexTopHas QyHKIUS COMHHOTO MO3ra, MUOTaTUYECKHUE,
crubarenbHble, pa3rudaTesbHble U pUTMHUYECKUE PE(IEKChI CIMHHOTO MO3Ta.

JlBuraTenpHasi cucTeMa Mo3ra: MoJJiepKaHue Mo3bl, NO3HO-TOHHUYECKUE pedieKcsl, me-
pepacrpesielieHie TOHyca MbIII. Pojib TaOMPUHTOB U IMIEHHBIX MPONPHUOPELETITOPOB B MO3HO-
TOHUYECKHUX pediekcax. YyacTue MpoJoJroBaToro M CpPeAHEro Mo3ra B PEryisiiud TOHYyca
MbIl. JlenepeOpanioHHasi pUruAHOCTb.

Koopaunanusi cobcTBeHHO IBUTATeNbHOM akTUBHOCTH. CNMHaiIbHAsl JBUTaTelbHas CH-
CTEMa: POJIb MBIIICYHBIX BEPETEH M raMMa-MOTOHEHPOHOB; MPECUHANTUYECKOE TOPMOKECHHUE
NepBUYHBIX apQepeHToB; 3HAUYEHHWE BO3BPATHOTO TOPMOXKEHMsS, KJIETOK PeHmoy u
PELHUIIPOKHOIO TOPMOKEHUS MBIIII-aHTarOHUCTOB. J[BUTaTelbHAsl CUCTEMA CTBOJIA T'OJIOBHOI'O
MO3ra: pojib BECTHOYJSIPHOTO siipa MPOJOJATrOBaTOro Mo3ra. OYHKIUHU JABUTaTEIbHOM KOpPBI
(CEHCOPHOMOTOPHOM, MPEMOTOPHONM U JOMOJHUTENHLHOM MOTOpPHOW obnacteil), 0a3anbHBIX
raHriveB (IoJjlocaToro Teiaa M OJNeAHOro Iapa) M Tamamyca. Bo3Oyxknaroniye U TOPMO3HBIE
BIIMSIHUS PETUKYISPHOM hopMaru cTBOJIA MO3Ta.

JlumOuueckass cucrema Mo3ra. KopkoBble 001acTH JTMMOMYECKOW CHCTEMBbI (KpPIOYOK,
TUIIIOKAMII, MOsACHAs W3BWIMHA), MMHJAIMHA, TUIIOTAJaMUYECKHE U TaJlaMUYECKUE f]Ipa, BXO-
JSIIME B TUMOUYECKYIO CUCTEMY. AKTHBAIUS JINMOMYECKON CUCTEMOM MPOrpamMM 3aJI0’KEHHBIX B
Aapax TUNoTasaMmyca (peryyslus TOMeocTa3a: TepMOPETyJslus, OCMOPEryJsiusi, MHUILEBOE
noBeseHue). Poiab MUHIAIMHBI B TOBEIEHYECKUX peakuusax. JIumOuueckas cucrtema v SMOIHH,
AMOIIMOHAJIBHAS TAMSTh.

BereratnBHas HepBHas CHCTEMa, €€ POJIb B MOJIAEpKaHMM romeocrasa. IIpe- m moctras-
TJIMOHApHBIE HEUPOHBI. [lapacuMIIaTHYeCKHil OTAEN BET€TATUBHOM HEPBHOW CHCTEMBI: sipa Ia-
pacuMIaTHYecKOW CUCTEMbl, MHTpaMypasibHble TaHriuu, apdepentsl. CUMIATHYECKUH OTAEN
BEreTaTMBHON HEPBHOW CHCTEMBI: MpETaHIIMOHApHbIE HEUPOHBI, MapaBepTeOpalbHbIe MAHTIINN.
[Tepenaya Bo30yXI€HHs B BETr€TaTUBHBIX TaHTIUAX. MeInaTOpbl BETETATUBHONW HEPBHON CUCTE-
MBI U UX penenTtopsl. [Ipumeps! BIUSHNUS BEreTaTUBHONW HEPBHOM cucTeMbl Ha 3 eKTOpHBIE Op-



rabl. Ponb mpoJoaroBaroro Mo3ra B peryJsisiliid BEereTaTUBHBIX (YHKIUH. JpIXaTenbHbIH U CO-
CyJOJBUTaTeNbHbIN LEeHTphl. VIHTerpaTuBHbIEe (PYHKIMH FHIOTaJaMyca KaK BBICHIETO LIEHTpa Be-
reTaTUBHBIX peryiauui. Poias KOpbl OONBIIMX MOSyLIApUil B PEerysilUM BEreTaTUBHbBIX (PYyHK-
[UH.

OcHOBBI (h13HO0JIOTUU KOPbI 00JBIIKX Nostylapuil. @yHKIMOHAIbHASL TUCTOJIOTUST KOPBI
(ciom, HEeHpOHHBIE LIEH KOPbI). DBOJIIOLUS KOHEYHOTO MO3ra — JIPEBHsIs, cTapas U HOBas Kopa.
OnexTpodu3nonIoruyeckas akTUBHOCTb KOPbI TOJIOBHOTO Mo3ra. DiekTposHuedanorpamma. CoH
1 00APCTBOBAaHUE, POJb BOCXOISIICH aKTUBHPYIOUIEH PETUKYISAPHON CHUCTeMbl. Mexmnomymap-
Hasi ciMMeTpHs 1 acuMMeTpust. OOydeHHe U maMsTh.

AcconuaTiBHbIE CUCTEMbI MO3Ta: TalaMO(pOHTANIbHAS M TaTaMOIIapHeTaIbHAasl.

TEMA 7. SJHAOKPUHHASA CUCTEMA

OHIOKpUHHAS CHUCTEMa M €€ peryiasaTopHble Qusnonornyeckue Qynxmuu. [lonarus
"BHYTpeHHss1 cekpeuus” u "ropMoH". OCHOBHBIE CBOICTBa rOpMOHA. APXMTEKTOHUKA U (DYHK-
LMY HJOKPHUHHON CHUCTEMBI.

['maBHBIE YPHIOKPUHHBIE JKEJIE3bI TIO3BOHOUYHBIX U CEKPETUPYEMbIE UMH TOPMOHBI. DHJO-
KpUHHAs (DYHKIMS NEUYEHHU U NOYeK; SHIAOKPHUHHBIE (QYHKIMH IIalieHThl. HeKoTopble S3HI0KpUH-
HbIE JKeJe3bl U TOPMOHBI 0€CIIO3BOHOUHBIX. POPMBI B3aUMOACHCTBUS HEPBHOU M SHIAOKPHHHOM
cucreM. ['nnoranamo-runoguzapHas cuctema, IMOEpUHbI U CTATUHBI, TPOIHBIE U 3P (PEKTOPHBIE
rOpMOHBI. XMMHUYECKasi CTPYKTypa TOPMOHOB U €€ CBsA3b ¢ pyHKuuei. dusnonoruyeckas opra-
HU3AIHsI SHAOKPUHHBIX (YHKIWH; OMOCHHTE3 U CEKPEIHsi TOPMOHOB, UX PETYJISIHS, MEXaHU3MBI
IpsIMON U 0OpaTHOM CBSI3U, yTU UX ACUCTBUS Ha KJIETKH. MeXaHn3Mbl B3aUMOAEHCTBHS TOPMO-
HOB C KJICTKAMH-MHIIEHSAMH. Peremnius ropMOHOB KJIeTKOH-MuIIeHbl0. CrennuIHOCTh M MHO-
KECTBEHHOCTh TOPMOHAJIBHBIX 3((HEKTOB, MyIbTHTOPMOHAIBbHBIE aHCAMOIH. PoJb SHIOKPUHHOM
CHCTEMBI B PETYJISIAN TPOIECCOB POCTAa PAa3BUTHS, Pa3MHOKEHHS, Pa3HBIX (OpM ajanTammy,
MOBE/ICHUS.

[TaTonorust >HIOKPUHHON CUCTEMBI. ['OpMOHBI B MEIULIMHE U )KUBOTHOBOJCTBE.

TEMA 8. KPOBb U JINM®A

OcHoBHble GpyHKIUU KpoBU. KonruecTBo u coctaB KpoBU. O0beM HUPKYIUPYIOLIEH Kpo-
BU U ero uaMeHenue. KpoBomnoreps u ee mocnenctBusi. GU3NKO-XMMHYECKHE CBOWCTBA KPOBH.
KonnmonnHno-ocmotuueckoe  (OHKOTHYECKOE) JaBieHHe. bydepHble CBOMCTBA  KpPOBH.
KpoBozamenurenu.

[Tna3ma u CHIBOPOTKA KPOBH. Bellku ¥ TUIIONPOTENHBI 11a3Mbl. DOpPMEHHBIE 3JIEMEHTHI
KpoBH U uX (QyHKIuH. KpoBeTBOpeHHE W ero peryismus. ['eMocTa3 Wiu CBepTHIBAHUE KPOBH.
Cocyaucro-TpoMOOIIMTapHOE 3BEHO T'eMOCTa3a W ero peryisius. CBepThIBaHHE KPOBU U €T0
poib B TOMeocTase. berku cBepThIBaHUS KPOBU M HHTHOUTOPHI 3TOTO TpoIiecca.

[TpoTuBOCBEpTHIBAIOIIAsl CUCTEMA KPOBH. BIIOKMpYyIOIIE W ypaBHOBEUIHUBAIOIIUE MeXa-
HU3MBEI.

HeiiporymopanbHas perymsius >KUIKOT0 COCTOSIHHSI KPOBU M €70 CBEPTHIBAHMSI.
3amuTHas (YHKIUS KPOBU W JUMGaTHYECKOH CcUCTeMbl. VIMMYHHTET U pPE3UCTUBHOCTD.
[IpencraBienne o KIETOYHOM M T'yMOpaTbHOM UMMYHHUTeTe. Hecnenuduueckue 3amuTHbIe Me-
XaHU3MBI: KJIETOYHbIE U TyMopaibHble. ['pymnmbl kpoBu. Pesyc-thaktop. ATTIIOTHHAIUS SPUT-
pPOLIUTOB. METO/IBI M MPAKTUIECKOE TIEPETUBAHUE KPOBH.

TEMA 9. ®U3N0JIOTUA CEPAIA. KPOBOOBPAIIIEHHUE

OcHOBHBIE dTallbl Pa3BUTHUS CEPACUYHO-COCYIUCTON CUCTEMBI B IIPOLIECCE DBOIIOLUU. 3a-
MKHYTOCTb CEPJI€YHO-COCYAMCTON CHCTEMBI y BBICIIMX OpPraHU3MOB. BOibIION M Mamelii Kpyr
KkpoBooOparenus. Cepate, MpeacTaBiIeHUe 00 3BOJIOLUMN €ro cTpyKTypsl U ¢yHkuuu. Cepaie
MJIEKOIIUTAOIINX KMBOTHBIX M YEJIOBEKA, €ro cTpoeHue. OyHKIMOHAIBHAS POJIb NPEICEPAN U
KEIyJOUKOB. JIMHaAMMKa ceple4HOro IMKJIA: OCHOBHBIE (ha3bl, JaBJIECHUE B MOJOCTIX CepAla U
aopTe, KJIalMaHHbBIN anmnapar, TOHbI cepana. [loHATHe O CUCTONMYECKOM W MUHYTHOM OOBbeMax.
OO0ume cBoiicTBa cepAeyHON MBINIIBI. ABTOMAaTHsS cepiaua u ero npupona. IlposeneHue Bo3-



Oyxnaenus B cepate. Cepaie kak QyHKIMOHAIBHBIN cuHIUTUHN. [IpoBoasIas cucreMa cepama.

CuHYCHBIN y3€1 M €ro 3Ha4YeHHe. ATPUOBEHTPUKYISPHBIA y3el U ero ¢pyHkuuu. [Tydok
I'ucca. Bomokna I[lypkunbe. ['panuent aBromatuu. [IpeacraBienre 00 HICTUHHOM M JIATEHTHOM
BOJUTEJIE PUTMA.

Crtpoenue cepaeunoi Mpliiel. CokpaTUMOCTh. PedpakTepHbli mepuo U ero 0COOCHHO-
cti. CoOoTHOIIEHHE JUIUTENBHOIO Ipolecca BO30OYKIeHUS U cokpaiieHus. [loTeHumanbl nei-
CTBHUSI PA3JIMYHBIX OTJEJOB CepAla U MPOBOJALIEH CUCTEMBL. DJIEKTPOKAPAUOTPAMMA U €€ KOM-
MOHEHTHI. DJIEKTPOKApAUOTpahUISCKUN METOMI M €r0 POjb B M3y4yeHUU (DU3MOJOTHUU CEepAla B
MEUIIUHE.

KopoHnapabie cocysl 1 0COOEHHOCTH KPOBOCHAOXKEHHUS CEPJICYHON MBIIIIIBI. Perynsius
JIEATEILHOCTH Cep/illa: MUOTEHHAasl, HEMpOreHHass U rymopaibHasi. ABTOPEryJISTOPHbIE MeXa-
HU3MBI cepana. MHHepBanus cep/ua: pojb CUMIATHYECKOTO U MapacUMIaTHYECKOrO OTIEIOB
BEreTaTUBHON HEPBHOM CHUCTEMBI B PETYJSIUU cepAna. PedaekTopHbie MEXaHU3MBI PETYIISIUH.
Pednexcorennsie 30HbI cep/lia U COCYI0B. DMOLIMOHAIBHOE COCTOSIHUE U padoTa cepaua.

Oco0eHHOCTH CTPOEHUS Pa3IMUYHBbIX YacTel COCYTUCTOro pycia. ApTepuu, apTepuoJibl,
KalWUISApbl, BEHYNbl, BeHbl. DyHKIIMOHAIbHBIE THUIBI COCYI0B. KpOBOTOK M METO/BI €r0 nccie-
noBaHudA. KpoBsiHoe JaBieHUE B pa3iIMUHBIX YACTAX COCYAMCTOro pycia. ['paniueHTt naBieHUs.
CkopocTh KpoBOTOKa. DaKTOPBI, ONPENEISAIOIINE CKOPOCTh KPOBOTOKA. CONMPOTUBIIEHUE COCY-
JI0OB. ApTepuoibl U UX POJb B MepepacnpereseHud KpoBU. TOHYC COCYAOB M €ro peryJisius
HEPBHBIM U I'yMOpaJIbHBIM ITyTeM. MIHHepBanus cocynoB. Basomoropusiii 1ieHTp. Heliporennsli
TOHYC U €ro peryisiuusi. PediiekcoreHHbie 30HbI COCYA0B (0apoperenTopbl, XeMOPELEITOPHI).
['unepumust — npeacTaBieHus O €€ MPOUCXOXKACHUU. ABTOperysanus cocynoB. [Ipouecco mpu
(GU3MYECKON HATrpy3Ke KaK MPUMEp PETYIIAIHHA CHCTEMBI KpoBooOpameHus. Jlumparndeckas cu-
CTEMa U €€ poJib B OpraHU3ME.

TEMA 10. ®PU3UO0JIOTI' U1 IBIXAHUS

DBOJIIONMS TUIOB JbIXaHUs. JlerouHoe apixaHue. AnmapaT BEHTHWISAIUHU JIeTKUX. Bo3my-
XOHOCHBIE ITYyTH U aJIbBEOJIbI. MeXaHU3M JbIXaTeIbHBIX JBMKCHHH. BHyTpHUIUIEBpaIbHOE J1aBIIe-
HUE M €r0 3HAaYCHUE I JbIXaHUs U KpoBOooOpaleHus. 3HaueHue cypdakranTta B QyHKIUH JIeT-
kux. [lonstue o nerounsix o6bemax. CocTaB BIBIXa€MOTO, BBIBIXaEMOTO M alIbBEOJISIPHOTO BO3-
nyxa. OcoGeHHOCTH JIerouHOro KpoBooOparmienus. [leperoc razoB kposbio. IlapuuansHoe naB-
nenue O, u CO, B aJIbBEOJIIPHOM BO3YyXE, BEHO3HOW U apTepUaIbHON KPOBH M TKAHEBOW >KHJI-
kocTi. Mexanusm nepeHoca KpoBbio Oz 1 COz U poJb 3PUTPOLUTOB B €r0 OCYIIECTBICHUU.
I'emorno6un. Mexanusm mnpucoenunenus O, k remornmoouny. KpuBas auccorumanuu
okcuremorsioonHa. [lepeHoc KucIopoia KPOBBIO Y HU3MIUX TMO3BOHOYHBIX M 0ECITO3BOHOYHBIX.
Mexanusm mnepenoca CO;, kapOoanruapaza u ee poab B mepeHoce CO;. Ctpoenue
JIBIXATEIILHOTO IIeHTpa. MeXaHn3M BO3HHUKHOBEHHSI TICPBHYHOW PUTMHUKH JBIXATSILHOTO IIEHTPA.
[THeBMOTaKCHMYECKHII IIEHTP W €ro poJib B CO3/JaHUU ONTHMAIBHOTO pPEXHUMa JbIXaHUS.
[Tepudepryeckue U 1EHTPATbHBIE XEMOPELENTOPhI, UX POJb B CO3JaHUM aJEKBATHOTO YPOBHS
JIETOYHOM BEHTHIISIIUH.

TEMA 11. BBIIEJIUTEJIBHASA CUCTEMA

CpaBHMTENBHO-(PU3HONOTHYECKUA 0030p BBLAEIMTENbHOM cucTeMbl. [louku, wux
cTpoeHue u BoiaenutTenbHass ¢(yHkuus. Hedponbl, Tenbua IIymasHCKOro M MX CTpPYyKTypa.
[Toueunsle kananblpbl. Crenupuka KpoBocHaOxeHHs moyek. [lpuHocsmue MU BBIHOCAILINE
cocyabl, U Ux cBa3b ¢ Tenbliamu LllymnsHekoro. KinyboukoBas ¢uinbrpanus. CoctaB HepBUYHOM
Moun. PeabcopOrusi. Mexanu3Mbl peabcopOIuu TIIF0K03bI, aMUHOKHCIIOT U IPYTUX COCTUHECHHH.
TpancnopT HaTpusi B KaHAJIBIEBOM amnmapare HedpoHa. OCMOTHYECKOE IaBICHHUE TKaHEBOM
KHUJIKOCTH B pa3HbIX YacTAX Nouykd. [IpoTHBOTOYHAsS cucTeMa W TPUHLIMI €€ paboThI.
KonuentpupoBanue mMouu. ['opMOHanbHas peryisius Mo4eyHOH (PYHKIMM M BOIHOCOJEBOTO
paBHOBecHsl. PeHMHAHreoTeH3MHOBas cHCTEMA. AJBAOCTEPOH. AHTHUANYPUTUYECKHII TOPMOH.
@yHKIMS MOYEBOrOo Iy3blps U MoueBblaeneHus. Omurypus u aHypus. MeXaHU3MbI
Moueucnyckanus. JlonmogHUTENbHbIE OpraHbl BblaeneHUs. I[IoToBbIE jKene3bl, COCTaB IOTa.



OKcKkpeTopHas (YHKIMS IEYEHHU U JICTKUX.

TEMA 12. PU3NO0JIOI'USA IMINEBAPEHUSA

XapakTepucTuka CHCTEMbl  NHIIeBapeHus. Meroabsl  u3ydyeHus.  OrnepaTUBHO
xupyprudeckuit meroa W.I1. ITasnosa. [TumeBaputenpabie pepmeHTh. CTPOCHUE CTCHKH IHIIIE-
BapUTENBHOTO TpakTa. VHHepBalus KelyA0YHO-KUIIEYHOIO TpaKTa, CEKpeTopHas (QYHKIIHS
MULIEBAPUTENBHOr0 TpakTa. CiroHHbIE Xkene3bl. CocTaB CItOHBL. Perynsuus CiatoHOOTAENEHUs.
Kenynounslii cok, ero coctaB U (EpPMEHTATUBHOE JEHCTBUE. MeXaHU3M BBIICICHHS JKEITY0U-
HOTO COKa: CIIOKHOpe(IEKTOpHAs M TyMopaiibHas ¢a3bl. ['acTpuH.

[TumeBapenue B ABEHAANIATUTIEPCTHOHN Kuke. [lomkenynounas xene3a u ee pepMeHTHI.
Perynsimus ux BeieneHusi. CeKpeTuH, XONCIUCTOKUHIH, JKeTyJOYHO-UHTHOUPYIOIIUN TEeTITH] U
Ip. ropMoHsl. Iledens. Poiub skenun B nunieBapeHuu. llumesBapenue B kumeyHuke. GepMeHTHI
KUIIEYHBIX jkese3. [lorocTHoe U mpucTeHoYHOoe nuieBapeHre. MotopHas (GyHKIHS MHIIEBapH-
TEIBHOTO TpakTa. OCHOBHBIE THUIBI JBWKEHHsS. MeXxaHU3M TIJIoTaHus. J[BUrareibHas nesTellb-
HOCTb JKeYJKa, €€ Peryisiius: Bo30OyKIarolie U TOPMO3HbIE HEPBHBIE U TYMOpaIbHbIC BIIHS-
Husl. OcOOEHHOCTH MOTOPHOM JESTeNbHOCTU B Pa3HBIX OT/AENaX KUIleuyHuKa. Perymnsius MoTop-
HOM (YHKIMM KUIeuHUKa. Ponb nieonekansHoro chunkrepa. [Ipouecc BcackiBaHUS B MHILEBA-
putensHoM TpakTe. CTpoeHue u pyHKIUU BOPCUHKU. BecacbiBaHue BOAbBI, MPOIYKTOB MEpeBapH -
BaHUs OEJKOB, yIJIEBOJOB, XUPOB. Posib mpucteHoyHOro muieBapeHus. Ponp Oakrepuili B Ku-
LIEYHOM ITHIIEBAPEHUU.

TEMA 13. ®U3NOJIOI's1 OBMEHA BEHIECTB U DHEPTUH
OOMeH BelecTB U HEPIUu Kak 00s3aTeIbHOE YCIOBUE KU3HU. DTallbl OOMEHA BEILIECTB.
OU3NOIIOTUYECKUE MMOAXObI K U3YYCHHIO OOMEHA BEIIECTB M dHEPruu. TUIbl oOMEHa: a30TH-
CTBIW, YTJICBOJHBIN, JIMITAIHBIA, OMOIHEPTreTUICCKHU, OOMEH BOJBI, HATPUS, KNS, KAIbLUS H
docdopa. OcHoBHOI 00MeH. 3HaUCHUE W3YYCHHS TPOIECCOB OOMEHA BEIIECTB M DHEPTHH IS
BO3pacTHOU (usuonoruu, pusnonoruu Tpyaa u cnopta. CocraBieHue HopM nuTanus. Ponb Bu-
TaMUHOB B OOMEHE BeleCTB. [ umo- u aBUTaMUHO3.

TEMA 14. TEPMOPETI'YJIALIUA
ITonsaTEe O rOMOMOTEPMHUHU U NMOUKWIOTEpMUU. M30TepMus. MexaHU3M XUMHUYECKOU U
¢duznueckoil Tepmoperysanun. LleHTpaabHble MEXaHU3MBbl TEPMOpErysiuu. TenaoBble U X0J0-
JIOBBIE TEPMOPELENTOPBI, UX XapaKTEpPUCTUKA. [ nIlo- n runeprepMusi. 3Ha4EHNUE U3YyUEHUS Tep-
MOPETYJISILIUY JJI SKOJIOTUYECKON Y TPAKTUYECKON MEIUIIMHBI.

TEMA 15. ®U3UOJIOI'sl CEHCOPHBIX CUCTEM

[TonssiTe o penenropax, opraHax 4YyBCTB, aHanu3aropax. CEHCOpHbIE CHCTEMBI.
Knaccudukanust peunentopoB. BozOyaumocts penentopoB. AIEKBaTHBIA M HEaJIeKBATHBIN
pazapaxkutend. MexaHu3M BO30YXKIEHHS PpELENTOpPOB: pPELENTOPHBIH M TeHepaTOPHBIN
MOTEHLIMAJbl, UMITYJIbCHAs aKTUBHOCTb. COOTHOILIEHNE MEXAY CUIION pa3apa)KeHusl, BETUUYNHON
TeHepaTOpHOro MOTeHIMana U 4actoToil addepeHTHBIX MMIyabcoB. 3akoH Bebep-dexnepa.
[Tonstue 00 abCOMIOTHOM M Pa3sHOCTHOM Ioporax. Apnanrtanus peuentopo. Koauposanue
ceHcopHoi nHpopmanuu. [Iporeccs perynauuu" ceHCOpHOro Bxoja'.

Ko’xHbIe perenTopsl: TakKTUIbHBIE, TEMIIEpAaTypHbIe, O0JIEBbIE, MBIIIEYHO-CYCTaBHAs pe-
nenuus (mpomnpuopenenius). BkycoBsle n 00OHATENbHBIE PEUENTOPHI. DIEKTPOPU3NOIOTHS
BKYCOBOM M oOoHsTenbHONW penenuuu. CTpoeHne M (QYHKIUS BeCTHOYISPHOTO armmapara,
OTTOJINTOBBIX OPraHOB M MOJYKPYKHBIX KaHajoB. Opran ciyxa, €ro CTpoeHue U (yHKIHS.
MexaHu3Mbl BOCTIPUSTHUS BBICOTHI, CHIIbI 3BYKa.

['maz,ero crpoenune n ¢yakuus. [Ipemomnenue cBera B ontuueckux cpenax riasza. [lo-
CTpoeHHe U300pakeHUs Ha ceTyaTke. AKKOMOJIalus IJ1a3a, 3padok.

Crtpoenue ceTdaTku: (POTOPELENTOPHI, OUONISIPBI, TAHTIIMO3HbIE, AMAKPUHOBBIE U TOPH-
30HTaJIbHbIE KJIeTKU. OOpaboTka MH(OpPMAlMKU HEPBHBIMHU 3JE€MEHTaMU CETYaTKU. DJIEKTPOPH-
TuHOrpamma. @oTtopenenTtop u npeoOpa3oBaHue cBETOBOI sHepruu. Poroncun.



Teopus useroomrymenus. Octpora 3penus. IIpocTpancTBeHHOE 3peHHe: OMHOKYISAPHBIN
U CTEPEOKUHETHUECKUN MEXaHU3MBI.

[Tyt cOMaTOCEHCOPHBIX CIYXOBBIX, OOOHSTEIBHBIX M 3PUTENBHBIX CHUTHAJIOB B KOpE.
KopkoBoe npencTaBUTensCTBO penentopHbix cucteM. [lonstue 06 ananuzarope. [lpunnun ana-
nu3a ad(epeHTHBIX CUTHAJIOB K KOpe Ha MpHUMEpe 3pUTENbHOro aHanu3atopa. [Ipocteie, ciox-
HBIE U CBEPXCIIOKHbBIC KJICTKU B 3pUTEIBHOM 30HE KOPHI.

TEMA 16. ®U3WOJIOT U1 BRICIIEI HEPBHOU JESTEJIBHOCTH

[Tpeamer u Metoa (pU3HONIOTUHU BRICIIEH HEPBHOM IEATENLHOCTH U 1MOBeAeHuUs. [IpuHmummn
[IEJIOCTHOCTU U HepBHU3Ma B yueHuu [laBnosa. [lonsTue o BpoxkaeHHOM (6e3yciioBHOM) pediek-
ce. Knaccuduxkarus 6e3ycnoBHbBIX peduiekcoB. Jlokanmzanus 6e3ycnoBHbIX peduekcoB B [THC
(LeHTpe roJyiosa, HaCBHILIECHUS, KaX/Ibl, arpeccuu, APOCTU U T.1.). Meronuka caMopas3apaxeHUsl
mosra. Crnoxseimme 0e3ycioBHBIE pedieKchl. DTOIOTHYECKOEe HANpaBlICHHE HM3YYCHUS WH-
CTUHKTOB. OCHOBHBIE IIOJIO’KEHUS ITOJOTUH. POJIb MHCTUHKTOB B 3BOJIOLMOHHOM IIPOLIECCE.

VYcnoBHbIN pedieke Kak YHUBEPCAJIbHBINA NPUCIOCOOUTEIbHBIA MEXAHU3M B KHBOTHOM
mupe. O6ydenue, ero Buiabpl. dusnonornyeckas OCHOBAa M IpaBUia BbIPAOOTKH YCIOBHBIX pe-
¢uexkcoB. Ctagun popmupoBaHus ycinoBHOro pediekca. Kiaccudukanms ycaoBHbIX pedieKcos.
Mexanusm GpopMHUpPOBaHUS YCIOBHOTO pediekca.

TopmokeHue ycioBHBIX peduieKcoB, €ro BUbl. BHelIHee TOpMOKEeHHE U €ro MEeXaHM3-
MBI. 3allpe/ieIbHOE TOPMOKEHUE U €r0 MEXaHU3MBL. Y CIIOBHOE TOPMOKEHHUE. YTracaTelbHOE U
TuQGepeHIIMPOBOYHOE TOPMOKEHHE. TeopHsl JOKaIU3alMl U MEXaHW3M BHYTPEHHETO TOPMO-
KeHus. Poiab KOPKOBO-IIOJKOPKOBBIX M KOPKOBO-KOPKOBBIX CBS3€H B IIPOLIECCAX UPPATUALNH U
KOHLEHTPALUU BO30YXKICHHUS.

Jlokanu3anus GyHKIHUNA B KOpe OONBIINX MOMXyIIapuid. MeToapl H3y4eHHs JIOKAIU3aluu
¢yskuil. [loHsTHE 0 NPOEKIIMOHHBIX U ACCOLMATUBHBIX 30HAX B KOPE OOJBIINX MOTyLIapUd.

PerynupoBanue ypoBHs OonpctBoBaHus. Teopus cHa. Helipodusuonornuyeckue mexa-
HU3MBI CHa U 00JlpcTBOBaHMs. boapcTBOoBaHue U peTUKyIsApHas ¢opmanus cTBosia Mo3ra. da3el
CHa: MEJICHHOBOJIHOBBIN COH, MapaJOKCaJIbHbII COH. DieKTpo3HLedanorpapuueckas xapakre-
pPHUCTHKA MEJUIEHHOBOJIHOBOI'O CHA M NapaJoKCaIbHOrO cHa. I'mnore3sl o 6uosiornyeckom u ¢u-
3UO0JIOTMYECKOM 3HAYECHUH 11apaJOKCaAIbHOIO CHA.

Tumnsl BeICIIEN HEPBHOW NEATEILHOCTH YEJIOBEKA M )KUBOTHBIX, UX (PU3MOJOTHUECKas Xa-
pakrepucTuka. YeTblpe OCHOBHBIX THIA BBICIIEH HEpBHOW AesTenbHOCTH. CrocoObl onpenene-
HUS TUTIOB HEPBHOW CUCTEMBI )KUBOTHBIX U TUIIOJIOTMYECKUX OCOOEHHOCTEH YesloBeKa.

OcHOBBI aTO(PU3UOJIOTUN BBICIIEH HEPBHOM NEATENbHOCTH. OKCIEPUMEHTAJIbHBIC
HEBPO3bl, WX (PU3HOJOrHYEcKas XapaKTepuCTHKa. TUIbI BbICIIEH HEPBHOM IESITENBHOCTH U
HeBpo3bl. KopTuko-BuciepanbHasi MaToyorus. AJKOroyb W NaTOJOTUsS BbICHIEH HEPBHOM nesi-
TEJIbHOCTH.

VYuenue N.II1. [1aBnoBa o nepBoil U BTOpOil CHUTHaJIBHBIX cucTeMax. PedeBas yHKIus-
HOBBII MPUHLMT JIEATENLHOCTH OOJIBIINX MOTYIIApUil TOJJOBHOTO MO3Ta.

DneMeHTapHas pacCylouHasi JesTEIbHOCTh KUBOTHBIX, €€ ONPEIEICHUE U METOJBI HC-
cienoBanusi. CloCOOHOCTh K SKCTPAIOJISAILMU U JIpyTrue GOpMbI MOBEACHUS Y Pa3IMUHBIX MpeJl-
CTaBUTEJIEH TAKCOHOMUYECKUX IPYIIIL.

Teopus ¢pynkunonansHbix cucteM I1.K. AHoxuHa.
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