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IIpakTHyeckas padora Ne 1
TEMA: CTtpoeHne 1 XUMHYECKHA COCTAB JKMBOTHOM KJIETKH
HEJIb PABOTDBI: n3yuyenue 0co0eHHOCTEl CTPOEHUS JKUBOTHOM KJIETKH

Teopernueckuii 0030p:

L{umonoeus - HAyKa O CTPYKTYpE, Pa3BUTHHU U (PYHKITUU KIIETOK.

Knemka - ocHOBHas syieMeHTapHas (opma CTPYKTYPHOUM OpraHU3aIiy dKUBBIX OpraHU3-
MOB. Bce octanbHble (GOpMBI (CUMIUIACT, CHHIIUTUNA U MEXKKIIETOYHOE BEIIECTBO) SIBIISIOTCS
NPOU3BOJHBIMU KJIETKU. KieTka - oTKkpbITasi OMoNOruvecKas cucrema, e MpucyIm BCe OC-
HOBHBIEC CBOMCTBA KUBOTO: OOMEH BelIeCTB (METa00JIM3M), pa3aApakuMOCTh, BO3OYAUMOCTh U
COKPaTHUMOCTb (CIIOCOOHOCTh OCYIIECTBIIATh 3alIUTHBIE PEAKIUMHU) U PENPOAYKIUs (BOCIIPOU3-
BeJicHHE ce0e MOJOOHBIX.

Knertka moboro opranusma, mpeacTaBisieT cO0O0W LEIOCTHYIO KHUBYIO cuctemy. OHa
COCTOUT M3 TPEX HEPA3pPhIBHO CBSI3aHHBIX MEXKIY COOON yacTei: 000JOYKH, UTOILIA3Mbl U
anpa. O0o0sI04YKa KJIETKa OCYLIECTBIISET HEMOCPEACTBEHHOE B3aUMO/ICHCTBUE C BHEIIHEN Cpe-
J0W ¥ B3aMMOJIEUCTBHE C COCEAHUMH KJIETKaMU (B MHOT'OKJIETOUHBIX OpraHU3Max).

Oo6omnouka kierok. O0o0JOYKa KJIETOK HMMEET CI0XKHOe cTpoeHue. OHa COCTOUT U3
Hapy»HOIO CJIOSI U PAaCMOJIOXKEHHON MO HUM IUIa3MaTHuecKol MeMOpaHbl. KieTku xUBOT-
HBIX M PAaCTEHUM pa3IMyaroTCs IO CTPOCHUIO UX HAPYKHOIO CJIOSA. Y PACTEHHi, a TaKXKe y
OakTepuil, CHHE-3€JIEHbIX BOJOPOCIEH U IpuOOB Ha TIOBEPXHOCTH KJIETOK PacCIoyIOKEHa MJI0T-
Hasi 000JI04Ka, WM KJIETOYHAs! CTEHKA. Y OOJIBIIMHCTBA PaCTEHUI OHA COCTOUT U3 KJIETYATKH.
KneTounas creHka UrpaeT MCKIIOUUTENBHO BAXKHYIO POJIb: OHA IPEJCTaBIsIET COOOW BHEII-
HUI KapKac, 3alllUTHYI0 000J0UKY, 00€CIIEYNBAET Typrop PacTUTENbHBIX KJIETOK: Yepe3 Kile-
TOYHYIO CTEHKY IPOXOAUT BOAA, COJIA, MOJIEKYJIbl MHOTHX OPTaHMYECKNX BEILIECTB.

Hapy>xHbIil CJIOM MOBEPXHOCTH KJIETOK KMBOTHBIX B OTJIMYME OT KJIETOYHBIX CTEHOK
PacCTEHHMII O4YE€Hb TOHKHMU, 3JIaCTHYHBIA. OH HE BUJIEH B CBETOBOM MHKPOCKOI M COCTOMUT W3
Pa3HOOOpa3HbIX MOJKUCAXAPUAOB U OeNKOB. [T0BEpXHOCTHBIN CIOM KUBOTHBIX KJIETOK IOJTY-
YUJI HA3BAHUEC 2HIUKOKAIUKC.

['MuKOKaIMKC BBIMOIHAET MPEXKIE BCEro (PYHKIMIO HEMOCPEICTBEHHON CBS3M KIIETOK
KUBOTHBIX C BHEIIHEH CPEIOM, CO BCEMH OKPYKAIOIIMMH €€ BellecTBaMu. Mimes He3Hauu-
TEJIbHYIO0 TOJIIMHY (MeHbpIIE | MKM), Hapy>KHbI CIIOM KJIETKH XUBOTHBIX HE BBIITOJHSIET
OIIOPHOM POJIM, KaKasi CBOMCTBEHHA KJIETOYHBIM CTEHKAM PACTCHUM.

OOpazoBaHue IMMKOKAJIMKCA, TaK K€ KaK U KJIETOUYHBIX CTEHOK PACTEHUH, IPOUCXOIUT
Onarofaps *U3HEAESITEIbHOCTH CAMUX KIIETOK.

[Mnazmartuueckass memOpana. [log TITUKOKAIMKCOM M KJIETOYHOM CTEHKOW pPacTeHHA
pacrnoJiokeHa Iia3MaTudeckass MemMOpaHa (J1aT. «membpanar-koocuya, TUIEHKA), TpaHUYaIlas
HETMOCPEJCTBEHHO C UTOIIa3Mou. TomuHa ma3MaTudeckoi meMOpanbl okojio 10 HM, u3y-
YeHHUE ee CTPOCHUS U GYHKUIUNA BO3MOKHO TOJIBKO C MTOMOUIBIO 3JIEKTPOHHOT'O MUKPOCKOTIA.

B cocraB miazmatuyeckoi MeMOpaHbl BXOIAT O€Nkd W Junuabl. OHU YOS IOYEHO
PACIIOJIOKEHBI U COEAMHEHBI IPYT ¢ APYrOM XHMHYECKHUMH B3aumonaeuctusmu. [lo coBpe-
MEHHBIM MPEICTABICHUSIM MOJIEKYJIbI JIUMTUJOB B IIa3MaTUYECKOH MeMOpaHe pacroIoKeHbI B
7Ba psAfa U 00pa3yloT CIUIONTHOM CiIoH. MoseKysibl 0eIKoB He 00pa3yloT CIUIOITHOTO CJOS,
OHHU PAcIoiaralTcs B CJIOE JIUIUIO0B, TOTPYXKasCh B HETO HA pa3HyIo TIIyOuHY.

Monekynbl 6efka 1 TUIUAO0B MOABMXKHBI, UTO 00ECeUnBaeT JUHAMUYHOCTD IJIa3MaTHU-
YECKON MEMOpaHHI.




[TnazmaTtuueckas MeMOpaHa BBIMOTHSIET MHOTO BaKHBIX (PYHKITUH, OT KOTOPBIX 3aBUIST
KU3HENIEATCTLHOCTh KJIeTOK. OHa U3 TakuX (YyHKIHUNA 3aKII0YaeTCS B TOM, YTO OHAa 00pa3yeT
Oapbep, OTTPaHUYMBAIONINY BHYTPEHHEE COACPKUMOE KIIETKH OT BHENIHEH cpenbl. Ho Mexmy
KJIETKaMHU W BHEUTHEH Cpeiol MOCTOSHHO MPOUCXOAUT OOMEH BeliecTB. M3 BHEIIHEeH cpebl B
KJIETKY TOCTYIAeT BOJA, pa3HOOOpa3Hble cou B (OpME OT/ACNIbHBIX HOHOB, HEOPTAHUYECKHE
U OpraHu4ecKre MOJEKyJbl. OHU IPOHUKAIOT B KIIETKY Y€pPE3 OUEHb TOHKUE KaHAJIbI IJ1a3Ma-
TUYeCKOM MeMOpaHbl. Bo BHEIIHIOIO cpeay BBIBOISTCS MPOAYKTHI, 00pa30BaHHBIC B KIIETKE.
TpancnopT BelecTs- 0/iHA U3 IIABHBIX (PYHKIMI T1a3Matuyeckod MeMmOpaHsbl. Uepes 1uias-
MaTHUYECKyI0 MeMOpaHy U3 KJIETH BBIBOASTCS MPOIYKThI OOMEHA, a TaKKe BElIeCTBa, CUHTE-
3UpOBaHHbIE B KieTke. K uuciay ux oTHOCSTCS pazHOOOpa3Hble OENKH, YIIeBObl, TOPMOHBI,
KOTOpBIE BBIPAOATHIBAIOTCS B KJIETKAX Pa3IUYHBIX >KEJ€3 M BBIBOJSATCS BO BHEKJIETOUYHYIO
cpeny B hOpMe MEJIKUX Kameb.

Krnetku, oOpa3yromiiue y MHOTOKJIETOUYHBIX KUBOTHBIX Pa3HOOOpa3HbIe TKaHU ( THTE-
JUANbHYI0, MBIIIEYHYIO U JIP.), COEAUHSIOTCS APYT C APYroM IuIa3MaTHYeckord MemOpaHoil. B
MecTaxX COCIMHEHMS JBYX KJIETOK MeMOpaHa KaXJI0W U3 HUX MOXET 00pa30BbIBAThH CKJIAJIKU
WJIM BBIPOCTBI, KOTOPBIE MPUIAIOT COEAMHEHUSM OCOO0YI0 TPOYHOCTb.

CoeauHeHue KIETOK PacTeHHU o0ecrneynBaeTcs MmyTeM 00pa30BaHMsI TOHKUX KaHAJOB,
KOTOpbIE 3aIOJIHEHBI ITUTOIUIA3MOM M OTpaHUYCHBI IIa3MaTudeckoil MemOpaHoii. [lo Takum
KaHaJIaM, TPOXO/ISAIIUM Yepe3 KIECTOUYHbIE 000J0YKH, U3 OJTHOM KJIETKH B APYTYIO MOCTYMAIOT
MATATEJIbHBIE BEIIECTBA, NOHBI, YTIIEBOAbI U IPYTHE COCTUHEHUSI.

Ha noBepXHOCTH MHOTHX KJIETOK KHUBOTHBIX, HAIPUMEDP PA3INMYHBIX AIUTEIUEB, HAXO-
JISITCSL OY€Hb MEJIKME TOHKHE BBIPOCTHI IIUTOTLIA3MBbI, MOKPBITHIC TIIa3MaTUYECKON MEMOpaHOi,
- MHUKpPOBOpPCHUHKH. Hambompliee KOIMUYECTBO MHKPOBOPCHHOK HAXOJUTCS Ha MOBEPXHOCTH
KJIETOK KHILIEYHUKA, T/I€ MPOUCXOJUT MHTEHCUBHOE MEPEBAPUBAHHE M BCACHIBAHHUE TIEPEBa-
PEHHOU MUIIN.

®darouuto3. KpynHble MOJIEKYJIbI OPTaHUYECKUX BEIIECTB, HAIpUMep OEJIKOB U IMOJIU-
caxapuJ0B, YaCTUIbI U, OAKTEPUH MOCTYIAIOT B KJIETKY IyTeM (arouuta (rped. “gaceo”
- IOXUPaTh). B arounre HEMocpeACTBEHHOE yyacTHe MPUHUMAET IIa3MaTH4ecKas MeMOpa-
Ha. B Tom MecTe, re MOBEpXHOCTh KJIETKU COMPUKACAETCS C YACTULEH KAaKOr0-IM0O0 MIOTHO-
ro BelecTBa, MeMOpaHa nmporudaercs, o0pazyert yriiyOJeHUe U OKPYKaeT YacTUILy, KOTopas B
“MeMOpaHHON ymakoBKe” MOTpyKaeTcsl BHYTph KieTku. OOpasyercs muineBapuTeIbHas Ba-
KYyOJIb U B HEW MEpEeBAPUBAIOTCSA NMOCTYIUBIINE B KIIETKY OPraHUYECKHUE BEILIECTBA.

Iuromiazma. OTrpaHYeHHAs] OT BHEITHEN CpeJIbl TUIa3MaTHYECKONH MeMOpaHoi, IUTo-
J1a3Ma MpeJCTaBIsieT cOO0M BHYTPEHHIO MONYKHUAKYIO Cpely KJIeToK. B nuromnasmy syka-
PHUOTHUYECKHUX KJIETOK PACHOJIaraloTcs PO U pa3IndHbIe OPTaHOU/IBI.

SAnpo pacnosaraercsi B LEHTPAIBHOW YacTH LMUTOILIa3Mbl. B HeWl cOCpenoTOYEeHbl U
pa3HO00Opa3Hble BKIIOUEHHS - MPOAYKTHI KJIECTOYHOUN N1€ATEIbHOCTH, BaKyOJIH, a TAKXXE MEJlb-
yaiiiue TpyOOUYKH U HUTH, 00pa3ylollue CKeJeT KIeTKU. B cocraBe 0CHOBHOIO BelIeCTBa LU-
TOILJIA3MbI MIpeodiiaiaoT Oenku. B nuroniazMe npoTekaroT OCHOBHbBIE MPOIIECCh 0OMEHA Be-
IIECTB, OHA 0OBEIMHAET B OJHO II€JIOE SJIPO U BCE OPraHOM IbI, 00ECIIEUYNBAET UX B3aUMO/IEH-
CTBUE, ICATEIBbHOCTD KIETKN KaK €IMHON LIEJTOCTHON KUBOW CUCTEMBI.

JHAoMIa3MaTHYecKasi ceTh. Bcs BHYTPEHHsIS 30HAa TUTOIUIa3Mbl 3aII0JIJHEHA MHOTOYHC-
JIEHHBIMHA MEJIKMMU KaHaJaMU U TOJIOCTSIMHU, CTEHKH KOTOPBIX MPECTaBIISIIOT COO0N MemMOpa-
HBI, CXOJHBIC 10 CBOCH CTPYKTYpE C TUIa3MaTHIECKON MEMOpaHOW. DTH KaHAJbI BETBATCS, CO-



EAMHSIOTCS IpYT C IPYTroM U 00pa3yloT CeTb, MOJYUMBIIYIO Ha3BaHHUE HHAOIIA3MaTHUYECKON
CETH.

OHJ0IUIa3MaTUYECKasl CETh HEOJHOPOIHA 10 CBOEMY CTPOEHHUIO. I3BECTHBI JBa €€ TUIa
- rpaHyJsipHas U riaakas. Ha memOpaHax KaHajoB M MOJOCTEW IPAaHYJISIPHOW CETH pacroa-
raeTcsi MHOKECTBO MEJIKUX OKPYIJIBIX Tellell - pubocom, KOTOPbIE MPUIAI0T MEMOpaHaM Iiie-
poXoBaThIil BuA. MemMOpaHbl riIagKoi 3HI0IIa3MaTUYECKON CETH HE HECYT puOOCOM Ha CBOEH
MOBEPXHOCTH.

OHJ0TUIa3MaTHYEeCKasi CETh BBIMOJHSAET MHOTO pa3sHOoOpa3HbiX ¢GyHKuuA. OCHOBHas
GyHKIMS TpaHyJISIPHOM SHAOIIIA3MATHUYECKOM CEeTHM - y4acTHEe B CHHTe3€ Oellka, KOTOPbIN
OCYUIECTBJISIETCSl B puOOCOMAX.

Ha memOpanax riajkoi 3HIOIIIA3MAaTHYECKOW CETH MPOUCXOJUT CHHTE3 JHUMHUAOB U
YIJIEBOJOB. Bce 3TH MpOAYKThl CHHTE3a HAKAIIMBAIOTCS HAa KaHajgaxX M IMOJIOCTAX, a 3aTEM
TPAHCHOPTUPYIOTCS K PA3JIUYHBIM OpPraHoOuAaM KIIETKH, IJe MOTPEOsSIoTCS WIM HaKalljJuBa-
IOTCSI B [IUTOIIA3ME B KAYECTBE KJIETOUYHBIX BKIIOYEHUH.

OHJI0TIa3MaTUYECKasl CETh CBS3BIBAET MEXTYy COOON OCHOBHBIE OPTraHOMIbI KIJIETKHU.

Pu6ocombl. PuOocoMbl 0OHapyKEHbI B KJIETKAaX BCEX OPraHU3MOB. DTO MUKPOCKOIIUYE-
CKHE Telblla OKpyrion (opmbl nuamerpoMm 15-20 aM. Kaxnas pubocoma COCTOUT U3 JBYX
HEOJIMHAKOBBIX IO pa3MepaM YacTHIl, Majoi U OOJIBIION.

B onHOll KieTke COmEpKUTCS MHOTO ThICAY pUOOCOM, OHM paclojararTcs JuOo Ha
MeMOpaHax TpaHyJSIPHOM 3HAOIIa3MaTHUYECKON CETH, TM00 CBOOOJHO JieXKaT B LIUTOIIA3ME.
B cocraB pubocom BxoaaT 6enku u PHK. @ynkuus pubocoM - 310 cuHTe3 Oenka. Cunmes bei-
Ka - CJIOKHBIN TPOIECC, KOTOPBIM OCYIIECTBIISAETCS HE OJTHOM pruOOCOMOM, a IeJION TPYMION,
BKJIIOUAIOIIEH SO HECKOJBKUX JECATKOB OOBEIMHEHHBIX pubocoM. Takyro rpymnmy pudocom
Ha3bIBAIOT MIOJIUCOMOM.

CuHTe3upoBaHHbIE OEJKM CHayajla HAKaIUIMBAIOTCS B KaHajlaxX M MOJIOCTAX SHIOIMIIA3-
MaTUYECKOM CETH, a 3aTEM TPAHCHOPTUPYIOTCS K OPraHOMJAM M ydacTKaM KIIETKH, TJ€ OHU
MOTPEOIAI0TCA. DHIOMIa3MaTUUYECKasl CETh U puOOCOMBI, PACIIOJIOKEHHBIE HA €€ MEMOpaHax,
MPEACTABISIIOT COO0M eIMHBIN anmnapaT OMOCUHTE3a U TPAHCIOPTUPOBKU OEJIKOB.

MuTtoxonapuu. B nuronnazme O0JbIIMHCTBA KIETOK KUBOTHBIX U PACTEHUH coliepKaT-
cst Meskue Tenbia (0,2-7 MKM) - MUTOXOHAPUU (Tped. «mumocy - HUTh,

«XOHOpUOHY - 3EPHO, TPAHYJIA).

MMUTOXOHAPHUH XOPOIIO BUIHBI B CBETOBOW MHUKPOCKOII, C IIOMOLIBI0 KOTOPOI0 MOKHO
paccMoTpeTh ux (popMmy, pacnoioKeHUE, COCUUTATh KOJIUYECTBO. BHyTpeHHee cTpoeHne Mu-
TOXOHJIPUI M3YYEHO C MOMOIBIO 3JIEKTPOHHOTO MUKpockoma. O00yi0uka MUTOXOHAPUHU CO-
CTOWUT U3 ABYX MeMOpaH - Hapy>KHOU U BHyTpeHHeu. HapykHas memOpana riajakas, oHa HeE
oOpa3yeT HUKAaKuX CKJIaJ0K W BBIPOCTOB. BHyTpeHHsiss MmemOpaHa, HalpoTHB, 00pa3yeT MHO-
TOYUCJICHHBIE CKJIAJKU, KOTOPbIE HAIMPaBJ€Hbl B MOJOCTh MUTOXOHIpUHU. CKIIaJIKU BHYTpPEH-
Hell MeMOpaHbl Ha3bIBAIOT KpUCTaMu (JIaT. «kpucmay - TpeOeHb, BHIPOCT) YHCIIO KPUCT HEOIU-
HAaKOBO B MUTOXOHJPHUSAX Pa3HbIX KJIETOK. MIX MOXET ObITb OT HECKOJBKHX JECATKOB JO He-
CKOJIBKUX COTEH, MPUYEM OCOOEHHO MHOI'O KPUCT B MUTOXOHAPHUSX aKTUBHO (PYHKIHUOHUPY-
IOILMX KJIETOK, HAIPUMEP MBIIIECYHBIX.

MUTOXOHAPUM HA3bIBAIOT «CUJIOBBIMH CTAaHIUSMU» KIETOK» TaK KaK MX OCHOBHas
byHkuus - cuHTe3 aneHo3uHTpudochopHoi kucaoTsl (ATD). Jta KucIOoTa CUHTE3UPYETCS B
MUTOXOHJIPHUSIX KJIETOK BCEX OPraHU3MOB U MPEJICTaBIsIET COO0M



YHUBEPCAIBHBIA WCTOYHUK SHEPTHH, HEOOXOAMMBIA IS OCYIIECTBICHUS MPOIIECCOB
KU3HEIECSITEIBHOCTH KIIETKH U LIEJIOTO OPraHru3Ma.

HoBble MUTOXOHIpUK 00pa3yIOTCs ACICHUEM YK€ CYIIECTBYIOIIUX B KJIETKE MUTOXOH-
JIpUH.

Inactuapl. B npromuia3mMe KJIETOK BCEX PACTEHMM HAaXOJATCS IUIACTUABI. B KieTkax
YKUBOTHBIX TJIACTH/IBI OTCYTCTBYIOT. Pa3inyatoT Tpu OCHOBHBIX THUIIA MIACTHU/I: 3€JICHBIC

° XJIOPOILIACTHI,
° KpaCHBIC, OPAaHKCBLIC U JKCJITBIC - XPOMOILIACTHI;
° 6CCHBCTHI)I€ - JICMKOILIACTHIL.

Xnoponnacm. ITH OPraHOUJIBI COJEPKATCA B KJIETKAX JUCTHEB U JPYTUX 3€JEHBIX Oopra-
HOB PACTEHM, a TaKXke y pa3sHOOOpa3HbIX Bojopociei. Pazmepsl xjopomiactoB 4-6 MKM,
HanboJIee YaCTO OHU UMEIOT OBATbHYIO (popMy. Y BBICHIUX pACTEHUN B OAHOU KJIETKE OOBIYHO
ObIBaET HECKOJIKO JECSATKOB XJOPOILIACTOB. 3€JICHBIN LBET XJIOPOIUIACTOB 3aBUCUT OT CO-
JepKaHusl B HUX NMUTMEHTa xjopoduina. Xioponiacm - OCHOBHOM OpPraHOM] KIJIETOK pacte-
HUM, B KOTOPOM TMPOUCXOAUT (DOTOCHUHTE3, T. €. 00pa30BaHUE OPTaHMYECKUX BEIIeCTB (yTiie-
BOJ10B) u3 Heopranunyeckux (CO2 u H20) npu ucnoyib30BaHUU SYHEPTUHU COJIHEUHOTO CBETA.

[To cTpoeHuIo XJIOPOIIACTHI CXOAHBI ¢ MUTOXOHIPHUAMHU. OT MHUTOIUIa3Mbl XJIOPOTLIACT
OTTpaHUYEH JByMs MeMOpaHaMu - Hapy>KHOW M BHyTpeHHel. Hapyxnas memOpaHa riaakas,
0e3 CKJIaJIOK ¥ BBIPOCTOB, @ BHYTPEHHSI 00pa3yeT MHOTO CKJIaTYaThIX BHIPOCTOB, HAIPABJICH-
HBIX BHYTpb xJyioporiacta. [loaToMy BHYTpH XJIOpoIIacTa COCpPEeI0TOUECHO OOJIbIIOE KOJIUYe-
CTBO MeMOpaH, 00pa3yIomux 0cooble CTPYKTYpbI - TpaHbl. OHU CIIOKEHBI HAMOJ00UE CTOTIKU
MOHET.

B memOpanax rpaH pacrnojiararorcs MOJIEKYJIbl XJ0opoduiuia, MOTOMY UMEHHO 3]1eCh
npoucxoaut ¢otocuHTe3. B xmopormnacrax cuntesupyercss u AT®. Mexay BHYTpEeHHUMHU
MeMOpanamu xJyoporuiacta coaepxkarca JJHK, PHK. u pubocomsr.

CrnenoBaTelbHO, B XJIOPOIUIACTAX, TAaK e KaK ¥ B MUTOXOHIPHSIX, TIPOUCXOIUT CHHTE3
Oesika, HEOOXOUMOTO MJIA JEATEIbHOCTH 3TUX OPraHOUJOB. XJIOPOIUIACTHI Pa3MHOXKAKOTCS
JICIICHUEM.

Xpomoniacmel HAXOIATCS B IUTOIIa3Me KJIETOK PA3HBIX YacTe PacTeHMIA: B IIBETKaX,
ioAax, CTe0msIX, MUCThIX. [IpucyTcTBHEM XpOMOTIIIACTOB OOBICHAETCS KeENTasi, OpaHKeBast U
KpacHas OKpacka BEHYMKOB I[BETKOB, I1JI0JIOB, OCCHHUX JIUCTHEB.

Jletikonnacmel. HAXOIATCA B IUTOIUIa3ME KIIETOK HEOKPAIIEHHBIX YacTel pacTeHUH,
HarpuMep B CTeOJIsIX, KOPHAX, KITyOHax. dopMma JIeKormacToB pa3HOOOpa3Ha.

XIOpOIIacThl, XpOMOTUIACTHI U JICHKOIIIACTHI CIIOCOOHBI KJIETKA B3AUMHOMY MEPEXOTY.
Tak npu co3peBaHMM MIOAOB WJIM U3MEHEHUHU OKPACKU JIUCTHEB OCEHBIO XJIOPOILIACTHI Mpe-
BpaIIaloTCsa B XpPOMOIUTACTHI, a JIEHKOIIJIACThI MOTYT MPEBPAIATHECA B XJIOPOILIACTHI, HATPHU-
Mep, IIpU Mo3eJIeHeHUH KITyOHel kapToders.

Amnapar Toabmku. Bo MHOTHX KJI€TKaxX KHBOTHBIX, HAIIPUMEDP B HEPBHBIX, OH UMECT
(hopMy CIIOKHON CETH, PaCIOIOKEHHON BOKPYT sjpa. B KieTkax pacTeHUil M MPOCTEUIINX
anmapat [ oJb/pKK MpecTaBIeH OTACIbHBIMU TEIBIIAMH CEPITOBUIHON WM TAJIOYKOBHIHON
¢dbopmbl. CTpoeHHEe 3TOTO OPraHOMIa CXOAHO B KJIETKaX PACTUTEIBHBIX U JKUBOTHBIX OPTaHM3-
MOB, HECMOTpPS Ha pazHOOOpasue ero GopMaI.




B coctaB anmnapara ['onbaxu BXOAAT: TOJOCTH, OTPaHUYEHHbIE MEMOpaHaMU U Pacmo-
JI0’)KeHHbIE Tpynnamu (1mo 5-10); KpynHbIE U MEJIKUE MY3bIPbKH, PAaCIOIOKEHHbBIE HA KOHIIAX
II0JI0CTEN . BCe ATH AIIeMEHTBI COCTABIAIOT €MHBIM KOMIUIEKC.

Amnmapar I” osib/kK¥ BBITIOTHSIET MHOTO BaKHBIX QyHKuumid. [1o kananam sHaomiazMaTu-
YECKOM CETU K HEMY TPAaHCIOPTUPYIOTCS MPOAYKThl CHHTETUYECKOW NEATENbHOCTH KIETKH -
OeJky, yriaeBoJibl U KUpPbL. Bee 3TH BemiecTBa cHavyaia HaKarjIuBaloTCs, a 3aTEM B BUJIE KPYTI-
HBIX U MEJIKMX ITy3bIPbKOB IOCTYNAIOT B LIUTOIUIA3MY M JIMOO UCHOJB3YIOTCS B CAMOM KIIETKE
B IIPOLIECCE €€ KU3HEAEATEIbHOCTH, JINOO BHIBOAATCS U3 HEE U UCIIONIB3YIOTCS B OpraHU3MeE.

Hanpumep, B KJIeTKax MOIKEIYJOUHOM HKeJle3bl MIEKONUTAIOIIMX CUHTE3UPYIOTCS MH-
HieBapuTeIbHbIe (DEPMEHTHI, KOTOPbIE HAKAIJIMBAIOTCSA B MOJOCTSAX OpraHoujaa. 3aTemM oOpa-
3yIOTCS ITy3bIpbKH, HallOJHEHHbIE (pepmMeHTamMu. OHU BBIBOJSATCS U3 KIETOK B MPOTOK MOJDKE-
JTyJTOUHOM kKeJe3bl, OTKyAa MEePEeTeKaroT B MOJIOCTh KHIIeYHHKa. Eme ogHa BakHas QyHKIIHS
3TOr0 OpraHOW[A 3aKII0YaeTCsl B TOM, YTO Ha €ro MeMOpaHax MPOUCXOAHUT CUHTE3 KUPOB U
YIJIEBOJOB (MOJIMCaXapuaoB), KOTOPbIE UCIIOJIB3YIOTCS B KIETKE U KOTOPbIE BXOJAT B COCTaB
MeMOpaH. bmaromaps nestenbHOCTH amnmapaTta ['oJbIKKM HPOUCXOIAT OOHOBIEHHE U POCT
J1a3MaTHYECKOM MEMOPAaHBI.

— —————— —r———— e ————— ——————
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Puc. Kommnekc [ onb1ku B HEPBHBIX KJIETKaX

1 - sapo; 2 - muToruiazMa; 3 - KoMruieke ['onbmku

JIuzocombl. [lpencraBnsitor coboit HeOombimue okpyribie Tenbiia. OT LuromnmazMbr
KaKJas JTU30coMa OTrpaHnueHa MeMOpaHoil. BHyTpu nu3ocoMbl HaxoasTcst (hepMEHTHI, pac-
HISTUISIFOIINE OCTKH, dKUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIIOTHI.

K numeBon yactuile, OCTYNUBILIEH B UTOILIA3MY, MOAXOIAT JIM30COMBI, CIIMBAKOTCS C
Hel, 1 o0pa3yeTcsi OJIHA MUIEBAPUTEIbHAS BaKyOJb , BHYTPH KOTOPOW HAXOAMTCS MHINEBAs
qyacTHIla, OKpy>XeHHasi epMeHTaMH JIn30coM. BerecTBa, oOpa3oBaBiiuecs B pe3ysibTaTe Ie-
peBapUBaHus MUIIEBON YACTULBI, IOCTYIAOT B IUTOILIA3MY U UCITOIb3YIOTCS KIETKOM.

Oo6nagas cnocOOHOCTBIO K aKTUBHOMY NEPEBAPUBAHUIO MUILEBBIX BEIIECTB, JTU30COMBI
YYacCTBYIOT B YAQJIEHUU OTMHUPAKOLIMX B MPOLECCE KUZHEACATEIbHOCTH YacTel KJIETOK, Iie-
JBIX KJIETOK M opraHoB. OOpa3oBaHUE HOBBIX JIM30COM IMPOUCXOAUT B KJIETKE MOCTOSIHHO.
depMeHTHI, coiepKaIIrecs B TU30COMaX, KaK U BCSIKUE IpYyrue 0K CUHTE3UPYIOTCS Ha pU-
0ocoMax IUTOIUIa3Mbl. 3aTeM 3TH (EepMEHTHI MOCTYNAIOT MO0 KaHajlaM SHJO0MIa3MaTH4YEeCKOM
ceTu K anmapary ['oipmpku, B MONOCTAX KOTOPOro (POPMHUPYIOTCS TU30COMBL. B TakoM Buje
JIX30COMBI ITOCTYIAKOT B HUTOILIA3MY.



Kiterounblii mentp. B KeTkax »KUBOTHBIX BOJIM3H siApa HAXOIUTCS OPTaHOU I, KOTOPBIH
Ha3bIBAIOT KJIETOYHBIM IIEHTPOM. OCHOBHYIO YaCTh KJIETOYHOIrO IIEHTPa COCTABJIAIOT JBa Ma-
JIEHBKUX TEJblA - HEHTPUOJH, PACTIOJIIOKEHHBIE B HEOOJBIIIOM YYaCTKE YIJIOTHEHHON IMTO-
ma3Mbl. Kaknas neHTprosib umeeT GopMy IUIuHApa AuHo#M 10 1 Mxwm. [{enTpuonu urpaiot
BaYXHYIO POJIb IIPH JICJICHUU KJIETKU; OHU YYaCTBYIOT B 00pa30BaHUU BEpeTeHa JICTICHUSI.

Knerounbie BKiI0OYeHUss. K KIETOUHBIM BKIIFOUEHUSIM OTHOCATCSI YTJIEBOJBI, KUPBI U
Oenku. Bee 3TH BenecTBa HaKaruIMBAaIOTCS B IIMTOIIIa3Me KIIETKH B BUJIE Kallelb U 3€pPeH pas-
JUYHOU BeAMYUHBI U (GopMbl. OHU IEPUOJUUYECKU CUHTE3UPYIOTCS B KJIETKE U UCIIOJIb3YIOTCS
B IIpoliecce 0OMeHa BEIIECTB.

Snpo. Kaxxnas kineTka OJHOKIETOUYHBIX U MHOTOKJIETOUHBIX dKUBOTHBIX, & TAKKE pacTe-
HUM coaepkuT sipo. opma u pa3mepsl sipa 3aBUCAT OT (POPMBI U pa3zmepa KieTok. B 60b-
IIMHCTBE KJIETOK MMEETCS OJHO SpO, M TaKUE KIETKM Ha3bIBAIOT OfHOsAepHBIMHU. Cyiile-
CTBYIOT TaKXe€ KJETKH C JABYMS, TPEMS, C HECKOJbKUMU JECCATKAMU U JIaK€ COTHSMH SJIEp.
DTO - MHOTOSIIEPHBIE KIIETKHU.

S nepHbIil COK - MOy KUIKOE BEIIECTBO, KOTOPOE HaXOAUTCS MO sIACPHOU 000I0UKOM U
MPECTABIIACT BHYTPEHHIOO Cpeay sjipa.

Tumbl 1eneHus KIETOK (aMUTO3, MUTO3, MEHO03).

KieTku MHOTOKJIETOYHOTO OpraHu3Ma CcrocoOHbl JenuThes. CylecTByeT TpU crnocoda
JIEJICHHSI KJIETOK - aMUTO3 (WM MPAMOE JCJIEHHUE), MUTO3 U MEH03.

AMHTO3 - ITO TIPSIMOE JIeJIEHUE KJIETOK 0e3 MOp(hOIOrH4ecKOil MepecTpoKu ee sjpa u
[UTOTUIa3Mbl. TakuM CocoOOM MOTYT JEIUThCS BBICOKOAU(B(EpEHIIUPOBAaHHBIE KIETKH, B
KOHIIE KM3HU U IIPU BOCCTAHOBJIEHUU OT TpaBM. CyIIECTBYIOT HECKOJBKO THUIIOB aMUTO3a -
2eHepamusHblil, 0e2eHepamuHblil U PeaKmueHblii.

Muro3 (MM HENPSAMOE JCJICHUE) - TO OCHOBHOM THII JICJICHHUS COMATHUYSCKHUX KJICTOK.
B HeM BoIICISIIOT IEpUObl: MHTEep(Da3a (MPEeCUHTETUYECKU, CHHTETUUECKUNA U TTIOCTCUHTETHU-
4yeckuil mepuobl), npodasza, Mmeradasa, anadasa, Tenodasa.

Meii03 - CJIOKHBINM THUII JACIECHUS MOJOBBIX KJIETOK, COCTOSIINNA U3 ABYX CTaIUW: PEAYK-
LIUOHHOTO W 3KBAIIMOHHOTO MUTO3A.

B npodaze kietku comepkar Xopoiio KOHTYpUPOBAaHHOE SIAPO, 3aMOTHEHHOE XPOMAaTH-
HOBBIMHU HUTSAMU.B Mmetadaze spa HeT. XpoOMOCOMBI B IIEHTPE KJIETKH 00pa3yroT SKBATOPHU-
ATbHYIO TUIACTUHKY (MATEpUHCKYIO 3Be3Ay). VX meHTpoMepbl oOpallieHbl BHYTPh KIETKH, a
CBOOOJTHBIE KOHIIBI HAIIPaBJIeHbI K nepudepun. BumnHo axpoMaTHHOBOE BEPETEHO.

B anadaze xpomMocombl 00pa3yroT ABe JouepHUE 3Be3/bl. VX 1IeHTpoMephl 0OpalieHsl K
MOJTFOCaM KJIETKH, a CBOOOJTHBIE KOHITHI HAITPABJIEHBI K IICHTPY KIIETKH.

B tenodaze nouepHue 3Be31b1 GOPMUPYIOT sipa HOBBIX KJIETOK. MexXay MOJIOABIMHU
sApaMu obOpazyeTtcs NIEPEropoaKa.




Puc. Jlemsmuecss KIETKM B KO-
peUIKe JIyKa (OKpackKa jKeJe3HbIM Te-
MATOKCUJIHUHOM)

1 - wunaTepkuHe3; 2 - mnpodasa,
IUIOTHBIN KITyOOK; 3 - mpodasa, phIXJbli
kyook; 4 - metadasza (MoHactep); S -
aXpOMaTHHOBOE BEPETECHO; 6 - aHadaza
(mmracrep); 7 - Tenodasa.

3ananme: B kopelke nyka (B 30He
poCTa)HAWTU  JeNsnIMecs KIETKU U
OTIPENICTTUTh OCHOBHBIC (Da3bl KAPUOKH-
He3a (mpodazy, metadasy, aHadazy u
Tenodasy).

XUMHUYECKHH cocTaB KileTku. He-
OpraHUYECKHUE BEIIECTBA

ATOMHBI U MOJEKYJSIPHBINA CO-
CTaB KJIETKH. B MHUKpOCKONUYECKOU

KJICTKC COACPIKUTCSA HCCKOJBbKO TBhICAY BCIHICCTB, KOTOPBIC YYACTBYIOT B p33H006p33HI)IX XH-
MHUYCCKUX PCAKIHAX. XUMHYECKHE MponueCChl, NPOTCKAKOIINC B KJIICTKC,- OAHO M3 OCHOBHBLIX

YCJIOBHM €€ KU3HH, Pa3BUTHS U (PYHKIMOHUPOBAHHUS.

Bce kiaeTku KUBOTHBIX M PACTUTCIIbHBIX OPraHU3MOB, a@ TAKXC MHKPOOPraHM3MOB
CXOOHBI ITIO XUMHUYICCKOMY COCTAaBYy, YTO CBUACTCIBCTBYCT O CIMHCTBC OPraHN4YCCKOI0 MHpa.
ConepkaHue XMMHYECKHX 3JIeMEHTOB B KJIeTKe

Koaunuecrt
KoaunuecTBO

9JIeMEeHThbI (B %) J1eMEeHTbI BO

(B %)
Kucnopon 65-75 Kanprmii 0,04-2.00
Yruepon 15-16 Maruui 0,02-0,03
Bogopon 8-10 Hatpuii 0,02-0,03
A3zot 1,5-3,0 Kemaeso 0,01-0,015
dochop 0,2-1,0 uuk 0,0003
Kannii 0,15-04 Menb 0,0002
Cepa 0,15-0,2 Hon 0,0001
Xiyop 0,05-1,0 dTop 0,0001




B tabnuie npuBeneHsl JaHHBIE 00 aTOMHOM cocTaBe kieTok. M3 109 snemeHTOB nepu-
OJIMYecKoil cucteMbl MeHzeneeBa B KIETKaX OOHAPYXEHO 3HAYUTENHbHOE MX OOJBIIUHCTBO.
Oc00EHHO BEMKO COJIEpKaHUE B KIJIETKE YETHIPEX AIEMEHTOB - KHCIOPOa, YIJIepo1a, a30Ta U
BOJIOpoJia. B cyMMe oHU cocTaBisitoT nmoutu 98% Bcero coaep:kumoro kietku. Claeayronryro
IPYIIY COCTaBIIAIOT BOCEMb 3JIEMEHTOB, COJEP’KAaHUE KOTOPBIX B KIIETKE MCUMCIISIETCS JeCs-
THIMU ¥ COTBIMU JIOJISIMU TIPOLICHTA.

910 cepa, dhocdop, XJI0p, Kanuii, MarHuii, HaTpUM, KaiblHii, xkene30. B cyMMe oHu co-
ctaBisitoT 1.9%. Bee ocTanbHbie 37IEMEHTHI COJIEPKATCS B KIIETKE B MCKIIOUUTEIBHO MAaJbIX
konnuectBax (Menblue 0,01%)

Takum o0Opa3oM, B KJIETKE HET KaKMX-HUOYIb OCOOCHHBIX 3JIE€MEHTOB, XapaKTEPHBIX
TOJIBKO JIJIS )KUBOM MTPUPOJBL. DTO YKA3bIBAET HA CBSA3b U €AMHCTBO KMBOW M HEKUBOW MPUPO-
npl. Ha aToMHOM ypoBHE pa3nuuuii MEXKIy XMMHUYECKHUM COCTAaBOM OPTraHUYECKOIO M HE Op-
raHU4EeCKOro Mupa HeT. Paznuuns oOHapyKuBaroTCsa Ha 00Jiee BBICOKOM YPOBHE OpraHU3alun
- MOJIEKYJISIPHOM.

3adanue: U3y4yUTh MaTepHall TEOPETUUYECKOTO 0030pa, MpOaHAIU3UPOBATh,
3aI0JHUTH TAOJIHILY, 0DOPMHTH BBIBOL.

HasBanune CTPYKTYDHOTO Crpoenue Brinonuse-
bJIEMEHTA KJIECTKHU MBIE

[TopsnoK BEIMOJIHEHUS PAOOTHL:

1. N3ydenne TeopeTuueckoroodzopa

2. Beinonxenue 3aganus

3. OdopmiieHne BHIBOJIOB

4. OTBeT Ha KOHTPOJIbHBIE BONPOCHI CojepkaHne oTyera:

B pesynbpTaTe BbINOJHEHUS padOThl B paboyeil TeTpaau JOJKHO ObITh BBIIIOJHEHO 3a-
naHue U 0(popmIIeH BBIBOJ
KoHTpOIBHBIE BOITPOCHI:
1. Yro npencrapiigeTr coO0M KiieTKa JIto00ro sKMUBOTHOTO OpraHu3mMa’?
2. JlaliTe KpaTKyrO XapaKTEPUCTUKY CTPYKTYPHBIX IJIEMEHTOB KJIETKA?
3. Pacckaxure OCOOEHHOCTH  XHMHYECKOIO cocTaBa  KJIETOK?



IIpakTuyeckas padora Ne 2

TEMA: Ctpoenne u pa3BuTHE NOJOBbIX KJIETOK, OIJIOIOTBOPEHHE

IEJIb PABOTDBI: n3yuyeHre oCOOEHHOCTEW CTPOEHUS U Pa3BUTHUSA IOJOBBIX KIIETOK;
OIUIOJOTBOPEHUS; IUTALICHT; TUIIOB IIJIALEHT

Teopernueckuii 0030p:

CnepmaToreHes - 3T0 pa3BUTHE MYXKCKHX IIOJIOBBIX KJIETOK. B HeMm pasnmmuuarot 4 cra-
IUH: pa3MHOXEHHE, pOCT, co3peBaHue U (opMupoBaHue. Bece cragum cnepMaroreHesa mnpo-
UCXOJAT B CEMEHHUKAX, HAYMHAs CO BPEMEHH I10JI0BOI'O CO3PEBAHMSI.

OBorene3 (0oreHe3) - pa3BUTHE KEHCKHUX MOJIOBBIX KIIETOK. Mmeer 3 cramuu: pa3MHO-
KEHUE, pocT, cozpeBanre. CTaaus pa3sMHOXKEHHS IPOTEKAET B IMYHUKAX B 3MOPHUOHAIBHBIN
NEepUOJ KU3HU 0COOH, CTaaus pocTa (MenjaeHHas u ObIcTpas) - B IMYHUKAX, HAYMHAs CO Bpe-
MEHH I0JIOBOT'O CO3PEBAHUsI, CTAINS CO3PEBAHMS - B SULIETIPOBOJIE MTOCIIE OBYJISLUN.

BONpIIMHCTBO KUBOTHBIX U PACTEHUM Pa3MHOKAOTCA MOJIOBBIM IIYTEM IIPU YYaCTUU 2-
X THIIOB TTOJIOBBIX KJIETOK: MY)KCKHX - CIIepMaTo30u7oB (Sperma - cemsi, Z0O - )HBOTHOE, €i-
dos - BUIT) 1 )KEHCKUX - SHIEKICTOK. Pa3BUBAIOTCSI OHU B TTOJIOBBIX KEJIE3aX.

CrtpoeHue MOJOBBIX KIETOK OOYCJIOBJIEHO CTPOEHUEM CIIEPMATO30M]Aa M SHUIIEKIIETKH.
Crniepmato3ous - cBoOe0Opa3HO U3MEHEHHAas M0JI0Basl KJIETKa, MaJIeHbKasi U oJBXKHas1. B Helt
COZIEP)KUTCS SAAPO U LUTOIIa3Ma CO BCEMU OPraHOMIAMU XapaKTEPHBIMU U JUIA APYIUX Kile-
TOK. J|BUKeHue 00yCIIOBIIEHO ClIeHUanbHO AUPPEPEHINPOBAHHON [TUTOILIA3MOM.

VY kaxnoro Buja omnpeneiacHHas Gopma cnepMaro3onsia, Ho npeodiasaeT OMYeBUIHAS.
HekoTtopsie pakooOpa3Hble M KpYIJIbIe YEpBH UMEIOT CIEPMATO30M]Ibl Iy3bIPEBUAHON WU
MHOU (POPMBI.

B cTpoeHnn cnepmMaTo30MI0B pa3IMYaroT TOJOBKY, IIEWKY M XBOCT. 1'0l0BKa cniepma-
TO30M/1a PACIIMPEHA U COIEPKUT SAPO C TOHKUM CJIOEM LMUTOIUIa3Mbl. Briepenu siapa pacmo-
jaraetcsi HeOoJblIas IIOTHAs FPpaHyJia 3aKII0YEHHAsl B BAKYOJIIO - KOTOPYIO Ha3bIBaIOT aKpo-
coMoii (aKros - BepxHwmii, SOMA - Teo). AKpocomMa MPUKPHITA TOHKOW MEMOPaHOM - TOJIOBHOM
HIAITOYKOH.

B akpocome coxmepxurcs (epMEHT T'MalypOHMJa3a, KOTOpas MPUHUMAET ydyacThe B
pPacTBOPEHUHU MJIOTHBIX 000JIOUEK SHIIEKIIETKU MPH OIUIOAOTBOPEHUH.

[Ieiixa Gosee cyXKeHHasl 4acTh CIIEpMaTO30M/Ia B KOTOPOU pacmoiaratorcs 2 EeHTPHO-
au: Omkaiiiasi K aapy LHEHTPUOJb HAa3bIBAETCS MPOKCUMAIbHON, a HUKHSS UM TUCTaJIbHAs
UrpaeT pojb 0a3ajibHOrO TeEjblla, OT KOTOPOTO HAUMHAIOTCS MUKPOTPYOOUKH JKTYTHKA. 3a
IEHKOM ClIelyeT XBOCTUK, KOTOPBIA COCTOUT U3 3-X YacTeil: CpeIHEH, IITaBHOW U KOHIIEBOM.

CpenHss 4acTb COAEPKUT My4OK (UOPHILT COCTABIIAIOIIMX OCEBYIO HUTh. B cpenHeit
YaCTH OCEBOM MYUYOK OKPYKEH ITUTOIIa3MON C OOJBIIUM KOJTUYECTBOM MUTOXOHIApUI. MuTo-
XOHJIPUM PACIIOJIAraroTcsi APYr 3a APYrOM MO CHUPANH, 32 YTO W MOJYyYWIA Ha3BAaHUE MHTO-
XOHJIpHabHOW criupanu. B muTomniasme cpenHeld 4acTH COCPENOTOYEHO OO0JIbIIOE KOIHYe-
cTBO TiIMKoreHa U AT®, 4TO COCTaBIIsIET OCHOBHBIE DHEPTETUUYECKHUE PECYPCHI CIIEPMATO30U-
na. ['maBHas 4acTh COACPKUT MydOK (GUOPHILT OKPYKEHHBIM HUTOIIA3MON M IIUTOIIa3MaTH-
yeckoi MeMmOpaHoil. B KOHIIEBOM 4acTW HET IUTOIIA3Mbl, OHA COCTOMUT U3 My4yka (HUOPHILIT
MPUKPBITHIX LUTOIUIa3MaTHYeckoil MmeMOpanoi. OceBol my4oK (UOPUIT XBOCTUKA SIBISETCS
COKPATUTEIIbHBIM DJIEMEHTOM M 34 CYET €ro NPOUCXOAUT ABMKEHHUE CIIEPMATO30Ma B KUIKOU
cpeze.

CrniepMaTo30u bl KUBOTHBIX




JlnvHa criepMaTo30M10B )KMBOTHBIX Pa3JM4HA, HO B OCHOBHOM 3TO MEJKHE KIeTKH. X
JUIMHA OT Pa3MEpPOB JKUBOTHOI'O HE 3aBHCHUT. CriepMaTO30M]l MOPCKOM CBUHKU MMEET JJIMHY
100 MkM, ObIKa - 65 MKM, Kpokoauia - 20 MKM, 4eJIOBEeKa - 53 MKM.

B nosoBble MPOTOKH JOOABOYHBIMH >KEJI€3aMHU BBIIEISAETCA KUAKOCTh. BMecre xua-
KOCTb U CIIEpMaTO30U/bl 00pa3yroT cruepMmy. B coctaB criepmMbl MOTYT BXOAMTH JIEUKOLIUTHI U
ANUTENUANbHbIE KIETKU. KoM4ecTBO BHIOPAChIBAEMBIX CIIEPMATO30MI0B KUBOTHBIMU OUEHBb
BEJIMKO, YTO BBIPAOOTANIOCH B IIPOLIECCE IBOJIOLMHU KaK MPUCIIOCOOIEHNE K 00Jiee yCIEIIHOMY
OIIOJIOTBOpPEHMIO sinekiieTku. Hanpumep, y denoseka, B 1 cm3 crnepMmel - copepxutcs 60
MJIH. CIIEPMATO30M10B. AKTUBHOCTb UX 00YCIaBIMBAaETCs SHEPTUEH, KOTOpask IPOAYLUPYETCs
B MUTOXOHJpPHSIX CpeJHEed 4YacTu XBocTuKa. HauOosblas MmOJBHKHOCTH CIEPMATO30U0B
HaOJI0JaeTCsl B HEUTpalIbHOM cpene mpu temiieparype 350C.

[IpoIOIKATENBEHOCTD JKM3HU CIEPMATO30MUI0B HE3HAUMUTEIbHA U PA3JIMYHA Y PA3HBIX
’KUBOTHBIX, HAaI[pUMEp, y PbIO CriepMaTO30UIbl KUBYT HECKOJIBKO MUHYT, B TOJOBBIX MYyTAX
CBMHBU OHU COXPAHSIIOT aKTUBHOCTH B TeueHHe 22-30 yacoB, y oBIBI - 36 yacoB. Bo Bmara-
JIUIIE KEHIIUHBI CIEPMATO30U/Ibl aKTUBHBI B TEYEHHE 2,5 4yaca, HO B MAaTKE COXPAHSIOT KHU3-
HECIocOOHOCTh 110 48 yacoB. OJHAKO Y MHOTHMX HAaCEKOMBIX, HAIIPUMEP, y MYEI, CAMKUA UMe-
0T CEMSIIIPUEMHUKH, B KOTOPBIX CIEPMATO30MIbI MOTYT COXPAHATHCA B TEUEHHE HECKOJIbKHUX
JIET.

BHe opranusma, perynupysl yCJIOBHUS, CIIEPMAaTO30MIbl MOKHO COXPAHATh CKOJIBKO
YTOAHO JOJT0. JTO UMEET OCOOCHHO OOJIbIIOE 3HAYEHHE B KMBOTHOBOJYECKOW NMPAKTUKE, B
MEPOINPHUATHSX 110 UCKYCCTBEHHOMY OCEMEHEHHIO, KOrJa CIiepMy MOKHO COXPaHATh B Tede-
HUE JUIMTENBHBIX CpokoB. CriepMaTo30ubpl 00a/1al0T pPEeaKIMed peoTakcuca, T.€. Mepe/iBH-
KEHUS MTPOTHUB TOKA JKUJIKOCTH. Y KUBOTHBIX C BHEIIHUM OIUIOJOTBOPEHUEM ITOCTYIATEIBHOE
JBIYKEHUE OCYLIECTBIISETCS 110 CIIMPAJIH, a IPU BHYTPEHHEM - PSMOJIUHENHO.

Puc. CnepmaTorenes u ciepMaTo30HU /bl
A - monepeyYHbIi pa3pe3 cCeMEHHOro KaHajabua, b - cxema crpoe-
HHSl CTIEPMAaTO30U/1a
1 - onnuxynapnas knemxa (knemka Cepmonu), 2 - cnepmamoz2onuu,
3 - cnepmamoyumst I nopsoxa, 4 - cnepmamoyumut Il nopsoka, 5 - cnep-
mamuowl, 6 - nocieoosamenvHvle Cmaouul
dopmuposanus cnepmues, 7 - cnepmuu
Tunsl SHIEKIETOK
Sio wim SUIEeKIeTKa - 3TO chenuanbHo auddepeHrpoBaHHas KieTka, MpUcriocoo-
JICHHAs! K OIUJIOAOTBOPEHUIO U JAJIbHEUIIIEMY PA3BUTHUIO. B OTIIMUME OT CIIEpMaTo30MI0B Si-



HEKJIETKM HE CIIOCOOHBI K aKTUBHOMY JBM)KCHHIO U UMEIOT OAHO0OpasHyio Gopmy: y 060Jb-
IITUHCTBA JKUBOTHBIX OHU OKPYTJIbIE, MOTYT OBITh OBAJIbHBIE WM BRITSHYTHIE. S11po, Kak mpa-
BIJIO, TTIOBTOPSIET popmy stidriexkieTku. [ Hee xapakTepHO OOJIBIIOE KOJIWYECTBO MUTOILIA3-
MBI, B KOTOPO#, TOMUMO OOBIYHBIX OPTaHOHUIOB, COJEPIKUTCS OOJIBIITOE KOJTUIECTBO JKEIITKA -
3aMacHOro MUTATENILHOTO MaTepuaia Jijis pa3BUTUS 3apojbiiia. SAUIEKIeTKH ¢ OOJIBIINM KO-
JUYECTBOM XKEJTKA, KaK MPaBUIIO, OOJIBIIUX pa3MepoB (PbIObI, PENTUIINHU, MITUILIBI), SALIEKIIET-
KM C MaJIbIM KOJIMYECTBOM JKENTKa (JIAHLIETHUK) WJIM HE COJepKallre BooOoIIe (MICKOUTAIO-
1Me) He OOJBIINX pa3MEPOB, HO BCETla KpyIHee criepMaro3ouaoB. CTpoeHue sul onpees-
€TCS COJIEp’KaHHEM U MECTOIOJIOKEHHEM KenTka. 1[0 3TUM mpu3HaKaM MOKHO BBLAECIHUTH
CJIEIYIOIIME TUMBI SULEKICTOK. AJCIUTAIbHbIEC SHIEKIETKH BOOOIE HE COJEpXKAT MKEJTKA.
Takue SUUEKIETKH XapaKTEepHbI I IUIALEHTAPHBIX MIIEKOMUTAONMX. ['omMosenuTanbHbIe
SUTICKIICTKU COJIEpPKAT HEOOBINOE KOJUYSCTBO JKEITKA, Oojiee MM MEHEe paBHOMEPHO pac-
MPEJEICHHOTO M0 BCel 1uToruiazMe (JaHueTHuK). Clienyomuil TuI - TenonenuTaibabie. OHu
XapaKTEepU3YyIOTCS COACPKAHUEM CPETHETO MU OOJBIIOr0 KOJIUYECTBA JKENITKA, PACIOJIOKEH-
HOT'O TOJISIPHO. DTOT THUI MOJAPA3ACISIETCS Ha JBa MOJATUINA: «CPEIHE» TEJIOJICIUTATbHBIA 1
«KparHe» TeNOoNEUUTAIbHBIN. «CpeaHe» TEIONEUUTAIBHBIE AUIEKIETKH COAEPkKAT CPEIHEE
KOJIMYECTBO JKEJTKA, PACIJIOKEHHOTO B BEreTaTUBHOUN YacTu (3eMHOBOAHBIE). «KpaiiHe» Te-
JIOJIEUUTATIBHBIN THUIT COJEPKUT OOJIBIIOE KOJIMYECTBO JKEJITKA TaKKEe CKOHIICHTPUPOBAHHOTO
B BETE€TATUBHOM YacTU (KOCTUCTHIE PHIOBI, PENTUINH, NITULBI). L{eHTpoeuTaabHbIN TUIT SH-
IEKJIETKH TaK)Ke XapaKTEePHU3yeTCsl HAJIUYMEeM OOJIBIIOro KOJIMYECTBA JKEJTKA, KOTOPBIA pac-
MOJIOKEH B IIEHTPE SIMIICKIETKU (HACEKOMBIE).

Hanuure GoNbIIOro KOJIMYECTBA KeJNTKa 00YCIIaBIMBAET MOJISIPHOCTH SIUI] (MCKITIOYE-
HUE - LEHTPOJICHUTAIbHBIC KIETKH). [1oMIpHOCTH SMIl XOPOIIO BBIpAXKEHA Y 3€MHOBOIHBIX,
penTwinii, nTuil. BepxHss yacTe siina, OeqHas KEJITKOM, HA3bIBACTCS aHUMAJIbHBIM IOJIO-
COM, a HWXHSA, coiepikaiiasi OOJbIIOe KOJIUYECTBO JKEJITKA, - BEreTaTUBHBIM. MbICIIEHHAS
JUHUSI COCAMHSIONIAs aHUMAJIbHBI U BEr€TaTUBHBIN MOJIOCHI U MPOXOJSINas 4epe3 LIEHTP
SIMIIEKJICTKH, HAa3bIBACTCS OCHIO SHIIa.

XapakTepHOil 0COOEHHOCTBIO IS
CTPOCHUSI SIUIICKIIETOK SIBJISIETCS HaJU-
yye y HuX obonouek. O00i04YKH coxpa-
HSAIOT (POpMYy U CTpPOEHHUE fla, TIPEJIo-
XPaHSIOT €ro COJIEPKUMOE OT BBICHIXa-
HUS, 3allMIIAI0T OT MEXAHUYECKUX U
XMMHUYECKUX  BO3JICUCTBUM  BHEIIHEU
Cpeabl.

Puc. Pacrymmii u my3sIpyarsiii
(GOITUKY T SIMYHUKA.

1 - sainexknerka, 2 - OnecTAmas
30Ha,3 - Iy4YUCTHIN BeHell, 4 -

GboUMKYISIpHBIE KJIETKH 3€pHU-
CTOrO CJIOSI, 5 - STIIEHOCHBIM XOJMHK
(Oyropok), 6 - TOJIOCTH ITy3BIPYATOTO
dbouKyna, 3amojdHEHHAs >KUIAKOCTBIO,
7 -




COCIMHUTETLHOTKAHHASA TOKPHINKA (HOHMKya, 8 - MepBUYHBIC (YPUMOPAHATHHBIC)
(bOITHKYJIBI

O060J109KH SUTIEKIICTKH

OO00JI0YKH SUIIEKICTOK MOAPA3ACIISIOT Ha TPU TPYIIIHI: IEPBUYHBIC, BTOPUYHBIE U TPE-
TUYHBIE.

[lepBruyHas 000104YKa SHIEKIETKH 00pa3yeTcsi CaMUM SIMIIOM U MPEJICTaBIsIeT cOO0M ee
MOBEPXHOCTHBIN YIIJIOTHEHHBIN CIIOM, €€ Ha3bIBAIOT JKENTOUHOM 000J0UKON U 00pa3yeTcs: oHa
110 OILUTOAOTBOPEHHS B IIPOLIECCE OOTEHE3A.

Bropuunbie 0007104KM BbIpaOaTHIBAIOTCS KJIETKaMM, MUTAIOMMMH siio. [Ipumepom
MOTYT CIYKUThb (DOJUTUKYJISIpHBIE KJIETKH. HacTo 3TH 000JI0UYKH MOTYT OBITh MJIOTHBIMH U TO-
r7a Y HUX UMEIOTCS MUKPOIIUJIIN - OTBEPCTHS JIsI IPOHUKHOBEHHS CIIEPMATO30U/1a.

TpeTuuHbie 000JIOUKH CIYKAT JIJISl 3aIIUTHI SIHIA, OHU 00pa3yloTCsl BO BPEMsl ITPOXOXK-
JICHUS SIMIEKIIETKY 110 siiiieBoay. [IpuMepoM TpeTHUHBIX 000JI0YEK MOTYT CIYKUTh OCJIKOBas,
TIOJICKOPJIYTIOBBIE M CKOPJTYIIOBAs y NTHII.

SiteKIeTk 0YeHb YYBCTBUTENBHBI K KOJICOAHUSIM TeMIEPaTyphl, YIAbTPadUOIECTOBBIM
ny4aM, 1ydaM PeHTreHna u paausi.

[Ipu cpaBHUTEIBHO HEOOJBIIIOM MOBBIIICHUH TEMIIEPATypbl, KOTOPOE KUBOTHBIC TIEpe-
HOCST 0€300J1€3HEHHO, AMIIeKIeTKH norudatoT. [loBbilieHue 103UpoBKH Tyuel PeHtrena, pa-
1ust, yIbTpadruOIETOBBIX JIy4el CMEPTENbHO IS SUIIEKICTOK. Y CTAHOBIIEHO, YTO €CJIH Pa3BU-
THE W OIUIOAOTBOPEHUE TOJIOBBIX KJIETOK €€ MOJIOJ0e, TO OHO 00Jiee YyBCTBUTEIHHO K 00-
JIYYEHHUIO.

PazButune y ntun

VY nTul, Kak ¥ y MHOTHX KMBOTHBIX, OIJIOJOTBOPEHHE SIUIIEKJIETKH BHYTPEHHEE U MPO-
TEKaeT B SMIEBOJIE TPU NACCUBHOM €€ MPOJBUKEHUU IO HAITPABJIECHUIO K MATKE.

CrniepMuu NTUIL UMEIOT KTYTUKOBYIO ()OPMY U COCTOST U3 TOJOBKH, IIEHKHU, XBOCTOBOI'O
otaena. [IpogomKUTENbHOCTD JKU3HU CTIEPMHEB B MOJIOBBIX MYTsIX camku 0osee 30 qHek.

B siiitie nTuIi coaep KUTCs: JKEITOK, TO €CTh SUIIEKIIeTKa, OCJIOK, KaHATUKH, TOJICKOPITY-
nmoBasi 000JI04YKa M CKOpiyna. Bce KOMIOHEHTHI siiilla, KpoMe KeNTKa, OTHOCITCA K TPETHUY-
HBIM 000JI0YKaM U (GopMHPYIOTCS Keliezamu sifiieBoga. [Ipu cnapuBaHuu camiia U CaMKH B
SMUIEBOJ MONAJAET OJJHOBPEMEHHO HECKOJIbKO MUJUIMOHOB CIIEPMUEB.

Oco0EHHOCTHIO OTUIOAOTBOPEHUS Y C.-X. ITHUIl SIBISICTCS noaucnepmus - B SULEKIETKY
MokeT npoHukats 10 300 cniepmueB. OgHAKO C SAPaMU KEHCKON MOJIOBOM KIIETKU COCIMHS-
ercs TOJIbKO oAuH. [lociie OmIog0TBOpeHUN AULEKIIETKA HHTEHCUBHO JEIIUTCS MUTO30M, I10-
ATOMY CHECEHHOE SHIIO - ATO 3apOIBIII HA PAHHEH CTa Iy HYMOPUOTEHE3A.

OnnonoTBopeHue

OMOpuoIoTUs - HAYKa O pa3BUTUU 3apojbiiia. OHa U3yyaeT MHIWBUAYAJIbHOE Pa3BUTHE
KUBOTHBIX C MOMEHTA 3apOXKJACHUS (OTIIOIOTBOPEHUS SUIEKJICTKH) 10 €ro BBUTYIUICHUS WU
POXKIECHUS.

O1uU1010TBOPEHNE — MPOHUKHOBEHUE CIIEPMATO30MIA B AUIEKIETKY U UX CIUSHUE —
MPOIIECC, XapaKTEPHBIN JJIsl TIOJIOBOT'O PAa3MHOXKEHUS. Y JKUBOTHBIX OTUIOJOTBOPEHUE ObIBACT
BHEIIIHEE W BHYTpeHHee. B mepBom cityuae moJioBbie MPOAYKThI OTKJIAIBIBAIOTCS B BOAY (PbI-
Obl, 3eMHOBO/IHbIE, UTJIOKOKHE U JIP.) WK Ha TBepJble cyocTpaThl (kieuu u ap.). I[pu BHYT-
PEHHEM OIUJIOAOTBOPEHUM — SAMIEKJIETKA U CIEPMATO30U] COEAUHSIIOTCS BHYTPU MaTEpPHH-
CKOT'O OpPTaHu3Ma.



OOBIYHO SIHMIIO OIJIOOTBOPSIETCS TOJBKO OAHMM CIEPMATO30HAOM, Spa OCTAIbHBIX
paspymarorcs. CiepMaTo30uj] TPOHUKAET B SMIEKIETKY Yepe3 Mejbyaillliee OTBEpCTUE €€
000JI0YKH — MHKPOIWJIE WA BBIISTYMBAIOIINNCS HABCTPEUY €MY «BOCIPHUHUMATEIbHBIN Oy-
ropok». B Hero morpyskaeTcst rojioBka (Siipo) cepmMaTo30ua, JBUraronascsa K [eHTpy siiie-
KJIETKU; HABCTPEUY MPOJBUTAETCS AP0 KEHCKOM KIETKU. B pe3ynbprare omiogoTBOpEeHUs J10-
CTUTAETCsl CTUMYJISIIIUS siiflla, ero apoOJjieHue, pa3BUTHE U oOpa3oBaHue 3apojibiiia. B mpo-
[[ecce OIUIOJOTBOPEHHUS OCYIIECTBIISIETCS BOCCTAHOBJICHUE JUIIJIOMIHOTO HabOpa XpOMOCOM,
COEIMHEHME HACJIeICTBEHHOW MH(pOopMaluu o00UX poauTeneil, o0ecreunBaeTcs MaTepHualib-
Hasl HEMPEPBIBHOCTh MEXKY MTOKOJECHUSAMMU.

Omnoa0TBOpEHHE — MPOHUKHOBEHUE CIIEPMATO30MIA WIIM €70 TOJOBKHU B SAMIIEKIIETKY
U CIUSIHUE s1/Ipa [iilia C sIAPOM CIIEpMaTO301aa.

VY Bogopociei, UTI0K0XUX, OOJBIIMHCTBA MOJIJTFOCKOB, PhIO U 3¢eMHOBOJIHBIX OILIOJO-
TBOPEHUE MPOUCXOAUT BHE OPraHM3Ma; y JAPYTUX PBIO U 36MHOBOJHBIX, BCEX MPECMBIKAIO-
IIUXCSl, MTHIL], MJIEKOIUTAIOMINX, HACEKOMBIX, Y OOJIbIIEH YacTH pacTEHU — B TEJE CaMKH.
CriepMaTo30ubl BHOCSTCS B TEJIO CAMKH CAMIIOM JHOO BBIIEISAIOTCS UM (TPUTOH) B OKPY’Ka-
IONIYI0 cpedy B crepMarodope, KOTOPhIM caMKa aKTUBHO BOMPAET B CBOM IOJIOBBIC IMYTH.
Jlyudnie u3y4eHo OIIOAOTBOPEHHUE, MPOTEKAIOIIEE BHE OPraHu3Ma (MOPCKHE €KU, MOJUTIOCKU
u 1p.). B akcniepumMeHTe BO3MOXHO OIUIOAOTBOPATH COOTBETCTBYIOLUIUMH CIIEPMUSIMU H3BJIE-
YEeHHbIE U3 SUIENPOBOJIOB sillla MIEKONUTAIOMMX (Hanmpumep, kponuka). [locie omionoTso-
pEeHUsI OHM MOTYT OBbITh BO3BpAILEHbl B MAaTKy W IMpPOJOJDKaTh IMosHoe pas3ButHe. [Ipouecc
OILJIOJIOTBOPEHUSI PETYJIMPYETCS BbIpaOaThIBAEMBIMU MOJOBBIMHU KJIETKAMH XUMHYECKUMH Be-
LIECTBAMH, KOTOPBIE IIPUBJIEKAIOT CIEPMHUH K SHUILIEKIETKE, a TAKXKE OKa3bIBAIOT IPYTrO€ BIIHS-
HUE Ha OIUIOJOTBOPEHHE. DTH BELIECTBA NOJYYMIM Ha3BaHWE TaMOHOB (TMHOTAMOHBI U aH-
JAPOTraMOHbl — COOTBETCTBEHHO ABYM I10JIaM).

B pe3ynbpTare omiogoTBOPEHUsl JOCTUTAeTCs CTUMYJISIIUA siflla, ero ApoOiieHne, pa3By-
THE, 00pa30BaHME 3apO/IbIllia, COSUHEHUE HACIIECICTBEHHON MH(OPMAIIMK 000UX POJIUTEIICH.
[Ipouiecc CTUMYIISILIMM CBSI3aH C M3MEHEHUSIMU (PU3MUECKUX M XUMHUYECKUX CBOWCTB MPOTO-
J1a3Mbl Sila U 000JI0UKH, KOTOpas MOCie OMIOA0OTBOPEHUSI CTAHOBUTCA 00Jiee MTPOHUILIAEMON
JUISl. HU3KOMOJIEKYJIIPHBIX COEAMHEHUN M HENmpOHMLAEeMOM A crepMaro3ouaoB. Eme mo
OIUIOAOTBOPEHUS U3 siapa siua B pudocomsl nepexoaut PHK, koTopas B HeomiogoTBopeH-
HOM SIHIIE HAaXOAUTCS B 3a0J0KMPOBAHHOM cOCTOSIHMM. [locie onoqoTBOpeHHsl OHa y4acTBY-
€T B CUHTE3€ HYKHBIX JJIs pa3BUTuUs siiua 6enkos. [Ipu ciusHum siaep MaTepuHCKON U OTIIOB-
CKOH IOJIOBBIX KJIETOK KOJMYECTBO XPOMOCOM YIBAaWBAETCS, TAK KAK OHU HE CIMBAIOTCS MEX-
oy coboil. IlosTomy Kaxkaasi KieTka Tela COJEPKUT MOJOBUHY XPOMOCOM, MOJIyYEHHBIX OT
OTLa, U TIOJIOBUHY — OT MaTepH; TaKUM 00pa3oM, 00a poAUTENs B OJUHAKOBOW Mepe y4yacT-
BYIOT B Iepe/iaye HacJlIeCTBEHHOW MH(POPMAIIMK TOTOMCTBY IIPU MOMOIIXA XPOMOCOM. Y KH-
BOTHBIX TP OIJIOJOTBOPEHUH CIIEPMATO30M]] BHOCUT B SIUIIO LIEHTPOCOMY, (DYHKIIMOHUPYIO-
Y10 MpU TOCIEAYIOMEeM IpOOJIeHUH siflla, a Takke HEOOJBIIYI0 YaCTh OPraHOUOB IIUTO-
11a3Mbl (MUTOXOHJIpUN U Ap.). Y OOJibLIEH YacTH OpPraHM3MOB HM3MEHEHUE O0O0JIOUKH siia
MOCJI€ OTUIOAOTBOPEHUSI MPEMSATCTBYET MPOHUKHOBEHUIO JIPYTUX CIIEPMATO30MAOB B SHIIO,
OJIHAKO Y MHOTHX KUBOTHBIX B W10 TPOHUKAET HECKOJIBKO CIIEPMATO30UI0B (TTOJIUCTIEPMUS).
OOBIYHO SO OIJIOJOTBOPSET TOJIBKO OJIMH CIIEPMATO30M, AJIpa OCTAIBHBIX pa3pyIIatOTCs.
Ecnau atoro He mpou3onaeT, TO HaOJIIOAAIOTCS Pa3IMYHbIE aHOMAJIMKM Pa3BUTHS 3apObIIlIa.
Ecnu Bce xe mpu 3TOM BO3HHUKAET KU3HECIIOCOOHBIA OPraHM3M, TO OH HEPEJIKO HOCUT MO3a-



WYHBIN XapaKTep — OJIHA YacTh Tejia 00JaaeT HACIEICTBEHHBIMU CBOWCTBAMU SiIpa OAHOTO
CIEPMUH, OCTaJbHAasi — JPYroro CIepMHsl.

PEeHTreHOBCKHM M3ITy4€HHEM MOKHO YOUTbH SAPO CIIEPMUs, IPOHUKIIETO B SUIO; TAKOE
SN0 pa3BUBaeTCs 0€3 ydacTusi MyKCKoro siipa (runorenes). Ecinu youTs ayuamu siapo sina,
pa3BUTHE UJIET 32 CUET OTLIOBCKOIO Apa (aHAPOTEHES).

3adanue: U3y4UTh MaTepHall TEOPETHUECKOTO 0030pa, MPOAHAIU3UPOBATH MaTepuall,
c/leNIaTh KPATKUI KOHCIIEKT, O)OPMUTH BBIBOJ.

[Hopsiiok BBIDOJHEHUS PAOOTEHL:

1. N3ydenune marepuana TEOPETUUIECKOrO 0030pa
2. Brimonnenue 3agaHus

3. Odopmienue BbIBOIA

4, OTBeT Ha KOHTPOJIbHBIE BOMPOCHI

CoiepxaHue oT4eTa:

B pesynbraTe BbINOMHEHUS pabOThl B paboyeil TeTpaau JOJKHO ObITh BBHITIOJHEHO 3a-
naHue U opopmMIIEH BBIBOJT

KoHTpoIbHBIE BOITPOCHI:

1. PacckakuTe NpUHLAIIBI CTPOEHUS MOJIOBBIX KJIETOK?

2. JlaiiTe KpaTKyI0 XapaKTepUCTUKY OCOOEHHOCTEM YKUBOTHBIX
CIIEPMOTO30U0B?

3. OxapakTepu3yiuTe OCHOBHBIE TUIIBI TULIEKIETOK?

4. Jlanite XapaKTEPUCTUKY 000JI0uKaM AUIEKIIETOK?



IIpakTnyeckas padora Ne 3
TEMA: OHTOreHe3 M ero Ha4aJbHbIi Mepuo SIMOPHUOreHe3

HEJIb PABOTBI: u3y4yeHue npoiecca SMOPUOTeHe3a U OHTOT€HE3a C OIHU-

CaHMEM BCEX NIEPUOJIOB
Teopernueckuii 0030p:
OMOpHoreHe3 MIIEKOIMUTAIOIINX

OMOpuosorus paccMaTpHuBacT pa3BUTHE U CTPOCHUE
MOJIOBBIX KJIETOK (FraMeTOreHe3) U OCHOBHBIE ATallbl SMOPHOreHe3a: OII0I0TBOPE-
Hue, 1poOJieHne, TacTPyJIAINIO, 3aKJIaJIKy OCEBBIX OPIraHOB M OPraHOTeHE3, Pa3BU-
THE TIPOBU30PHBIX (BPEMEHHBIX) OPTaHOB.

OnJiogoTBOpEHHE - COCTMHEHUE POJIUTEIIBCKUX MYKCKOW U KEHCKOM I0JIO-
BBIX KJIETOK (eamem) B OJJHY HOBYIO KJIETKY - sucomy. [Ipu omogoTBopeHun cuep-
MHM BHOCUT B WIIO SIEPHBIA MATEPHUAIL, 3aKJIIOUCHHBIA B €r0 FOJIOBKE, U LIEHTPO-
COMY 3aKJIFOYEHHYIO B IIEVKE CBA3YIOLIEH YACTH.

JlpoG.Jienue - TAIBHENIINI ITPOLIECC PA3BUTHUS OJHOKIETOYHOW 3UTOTHI, B
X0J1€ KOTOPOro 00pa3yeTcs MHOTOKIIeTOUHast O1actyina. biactyna - oqHOCIONHbBIN
3apOJIBIIIEBbIN My3bIPEK, KOTOPBIN COCTOUT U3 CTEHKH - O1acmodepmbl U TIOJIOCTH -
bracmouyens.

TacTpyasinust - 00pa3oBaHue TPEXCIOMHOTO 3apo/bliiia B IpOIecce Jelie-
HUS, pocTa, TMPPepeHInpOBaHNN KIETOK OJI1acTyJIbl U UX NEepEMEIIEHNUs, Tiepe-
IPYNIUPOBKHU, B3aUMOJICHCTBUS U BIUSHUSA APYT Ha Apyra. ClIosMH racTpyJbl s6-
JIAIOMCA:9KModepmMa- HaAPYKHBIN 3aPOJBILIEBbIN JUCTOK, 3Hmodepma - BHYTPEHHUN
3apOJBIIIEBBIN JIUCTOK, Me300epma - CPEAHUMN 3apOBIIIEBBIN JIUCTOK.

3aki1aIka OCHOBHBIX OPraHoOB - 00pAa30BaHUE U3 3apOABILIEBHIX JUCTKOB 3a-

YaTKOB HEPBHOU TPYOKH, XOPbI U
KHILIEYHOU TPyOKH.
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Cranuu pa3BUTHSI 3aPO/IbIIIA Y ITTHII
VY 1Tl Bce CriepMuu UMEIOT Z- XpOMOCOMY, a STUIICKJICTKH WA Z- TTOJIOBYIO
xpomocomy, uin W- xpomocomy. JIpoGienue y nTull Mepoodsiactuiaeckoe (4acTud-
HOE) WK AUCKOUAAIbHOE. B cHeCEHHOM siiitie APOOICHHE U TaCTPYJISIUS TIPH-
OCTAHABJIMBAIOTCS U BHOBh BO30OHOBIISIIOTCS ¢ MOMEHTA Havyaia UHKYOaluu Uiu
HacvKuBaHUs. ['aCcTpymsIus y NTHIL, KaK U y IPYTUX MO3BOHOYHBIX, TPOTEKAET B
nBe (hasbl: mepBas - paccioeHNe OTHOCIOWHOTO JUCKA U 00pa30BaHHE JIBYX 3apO-



JIBIIIIEBHIX JINCTKOB - DKTOACPMBI ¥ DHTOJEPMBI; BTOpas - OPMUPOBAHUE XOPJIO-
ME€301€pMaJIbHOTO



3adatka, mudQepeHnmpoBKa KOTOPOTO 3aKaHIUBAECTCS 00pa30BaHUEM CPEIHETO
3apOABIIIEBOTO JHMCTKA - ME30A€pMbl. Me3oiepMa oapas3iessieTcs Ha comumul
(CerMEeHTUPOBAHHYIO ME30JIEPMY ), ceamenmubie HOdCKY, HECETMEHTUPOBAHHYIO Me-
301iepMy (cnaanxuomom). CIIIAHXHOTOM COCTOUT U3 MAPUETATIHLHOTO (Hapy>KHOTO)
U BUCLIEPAIBHOTO (BHYTPEHHETO) JINCTKOB, MKy KOTOPHIMH HAXOAUTCS BTOPUY-
Hasl IOJIOCTh - YeloM.

JlanbHeiiee pa3BUTHE 3aPOJIBIIIEBBIX JIUCTKOB Y NITHUI] IPOTEKAET, KaK U y
JIPYTUX KUBOTHBIX.

N3 sxToniepmMbl 00pa3yeTcst HepBHasi TpyOKa (a 3aTeM HEpBHAsi CUCTEMA), Op-
raHbl YyBCTB, AMUAEPMUC (TOBEPXHOCTHBIN CIIOM KOXKHU), SMUTEINN epeaHei 1
3aiHeH KUIIOK. Y3 Me30AepMBbl: depmamonm - TITYyOOKUE CIION KOXKH; MUOMOM - MbI-
MCYHas TKaHb CKEJICTA, cKiepomom - CKCIICT, Ce2MEeHmMHAaA HOHCKA - MOYCIIOJIOBAsd
cuctema. 13 Me3omepmbr POpMUPYIOTCS TakKe KPOBEHOCHAS U TuMpaTraeckas
CUCTEMBI, KPOBb M COSAMHUTENIbHBIC TKaHH. CTUTAHXHOTOM 00pa3yeT dIUTEITUI
cpeaHuX 000JI0YEK BHYTPEHHUX opra-
HOB
IpyJHOM U OproIHOM nonoctel. M3 sHToaepMbl (hOpMHUPYETCS FIMUTEIUMA MUIIEBA-
PUTEIBHOU TPYOKH U €€ MPOU3BOIHBIX - OPTAHOB JIBIXaHUSI, I€YEHU, TIOJIKETYI04-
HOM KEJIE3bl.

Pa3BuTHe Tena 3apoipiiiia COMpoOBOKAACTCS 00pa30BaHUEM BPEMEHHBIX WIIH
BHE3apO/IBIIIEBBIX (MPOBM30PHBIX)  OPTraHOB, CIOCOOCTBYIONIUX CO3/IaHUIO
HEOOXOIUMBIX YCIOBUH JJI1 HOPMAIBHOTO pa3BUTHS 3apobiiia. K mpoBu3opHbIM
OpraHam y ITUIl OTHOCSATCS:

- JKEJITOYHBIN MEIIIOK - OH MOCTPOEH M3 SHTOACPMBI U BUCIEPATBHOTO JIUCT-
Ka CIUITAHXHOTOMA, BBINOJHAET TPOPHUUECKYIO (MUTATENbHYIO) (QYHKIIHIO;

- aMHHOH, WIH BOJHAas 000J0uYka - (OPMUPYETCS U3 DKTOJAECPMbI U TapHe-
TaJbHOTO JIMCTKA CIUIAHXHOTOMA, BBIMOJHSET 3alIUTHYI0 (DYHKIHIO, CMST4aeT
yAapbl, CO3AaET 3apOJbllly OJIArONPUATHYIO BOJHYIO Cpely, 0OecrneuynBaeT BO3-
MOHOCTh HEKOTOPOU MOIBUKHOCTH;

- aJTAaHTOWC - POpMUpPYETCS Ha BEHTPAJIBbHOUN (HM)KHEH) MOBEPXHOCTH 3a]l-
HEW KHUIIKU W3 SHTOAEPMBI U BUCUEPAIBHOTO JIMCTKA CIUIAHXHOTOMA, BBIMOJIHSET
(GYHKIIHIO BBIIETUTENIHLHOTO OPTaHa, y4acTBYeT B ra3000MEHE;

- cepos3a - caMas MOBEPXHOCTHas 00ojouka 3apojpiina. OO6pa3zoBaHa IKTO-
JIEPMOI U MapUeTAIbHBIM MEIIKOM CIUIAHXHOTOMA MOCJIE CMBIKAHUS TYJIOBHUIIHOM
CKJIaJIKU HaJl 3apojbliiieM. BrinoHseT GyHKIMK ra3000MeHa U MepeHoca KaabIus
13 CKOPJIYTIbI B TEJNO 3apOAbILIA.

B sMOpuorenese KyprHOTo 3apojbliia pa3inyaroT 4 nepuojia: 3apoabliie-
BbIi 1- 8 AeHb; npeanmnoansiil 8- 13; mioansiii 13- 20 neHp; nepruoa BEUTYTUIEHUS
20- 21 neds.




Puc. [Tonepeunslii pa3zpe3 3apo/ibliiia KypHUIlbl Ha CTaJAUH 00pa30BaHMsI HEPBHOMN
TPYOKH, COMHUTOB U XOP/IbI
1 - sxmoodepma, 2 - nepsnas mpyoka, 3 - comum, 4 - xopoa, 5 - yeromuuecxasi
nonocme.

OpraHoreHne3 MJIEKOMUTAIOIIUX

Opranorenes - 00pa3oBaHUE 3apOJIbIIIEBbIX U BHE3APOIbIIIEBLIX (BPEMEH-
HBIX) OPTaHOB Y MJICKOIMTUTAIOIINX MPOUCXOIUT OUEHb PaHO U HAYMHAETCS C op-
MUpoBaHUs TPo(dobaacTa, ¢ MOMOIIBEIO KOTOPOTO 3aPO/IBIII MOTYYaeT MUTATEITb-
HbIE€ BEIIECTBA U3 MOJIOCTU MATKHU.

K mpoBHU30pHBIM OpraHaMm y MIICKOMHUTAOMINX OTHOCSTCS: AKEITOYHBIN Me-
10K, aMHHUOH, aJUIAHTOUC U XOpHOH. [lepBbie Tpy 000710YKH PAa3BUBAIOTCS U BbI-
MIOJIHSIIOT Takue *e QyHKIUU, KaK U Y TITHUII.

Xopuon TOMOJIOTUYEH CEPO3€ NTUILl U APYTUX )KUBOTHBIX. OH pa3BUBAETCS U3
TpodobracTta, COEAMHEHHOTO C KTOJIEPMOM U MaPUETATIHLHOTO JINCTKA CIUIAHXHO-
toma. Ha ero moBepxHocTH 00pa3yroTCcsi OTPOCTKU - BTOPUYHBIE BOPCUHKH, Bpac-
TalOIKEe B CTEHKY MaTKH. JTa 30Ha OOMJIHLHO CHa0XeHa KPOBEHOCHBIMU COCYIaMU
Y HA3bIBAETCA JETCKUM MECTOM WM NIayeHmo.

[InanenTa, TUIBI TUTALIEHT.

[Tocne Toro kak 3apobIll UMIUIAHTUPOBAJICS B CTEHKY MAaTKH, OH IMMUTAETCA
YK€ 3a CUET BBIJICICHUI MAaTOYHBIX Xkene3, TMPPy3HO NPOHUKAIOIINX YEPE3 TPO-
($0-01acT B OJIOCTH OJACTOIEPMUYECKOTO My3bIpbKa. A C BO3HUKHOBEHHEM KEJI-
TOYHOI'O MEILIKa U KPOBEHOCHBIX COCY/IOB B HEM NMUTAHUE OCYILECTBIIsIeTCA (IIpaB-
71a, OYEHb KOPOTKOE BpeMs) IpHU UX ydacTuu. [1o mepe pocrta 3aposlia 3TOT HUc-
TOYHHK ITUTAHUS CTAHOBUTCS HEJOCTATOYHBIM, JKEJITOYHBIN MEIIOK YMEHbIIIAETCH,
a Ha CMEHY CBSI3U IUI0/Ia C MATEPUHCKUM OpraHU3MOM uepe3 Tpoobiact mpuxo-
IUT 6oJiee COBEPIICHHAs CBA3b — UYepe3 IUIALEHTY.

IInayenma — MECTO CBSI3U aJUIAHTOXOPUOHA IJI0JA CO CIM3UCTON 000J104-
ko Matku. OHa 00pa3yeTcs 3a CUET aJUTAHTOXOPHUOHHOM 000JIOUKH U CIIM3UCTON
000104k MaTKU. B COOTBETCTBHM C 3TUM B HEW Pa3IMYalOT AETCKYIO U MaTepUH-
CKYI0 yacTu. JleTckas 4acTh MIaleHThl pa3BUBAETCA B CBSI3U C BOSHUKHOBEHUEM
AJJTAHTOMCA, KOTOPBI OMMCAHHBIM BBIILIE TyTEM COEIMHAETCS C XOpUOHOM. B
CTEHKE aJUIAHTOMCA U aJJTAHTOXOPHOHA 00pa3yroTCsl KPOBEHOCHBIE COCY/IbI, Bpac-
TalOIME B BOPCUHKUA XOPHUOHA. YUYaCTOK XOPHUOHA, HE BCTYMAIOIIUMA B CBSI3b C all-
JAHTOMCOM, YTPauyMuBaeT BOPCUHKU U B 00pA30BAHUHM IUIALIEHTHI HE YYaCTBYET.
BopcuHKH 1€TCKOW YaCTH IUIALIEHTHI COCTOST U3 SIUTEIUS IKTOAEPMAIBbHOTO
MIPOUCXOXKACHUS U COCTUHUTEIbHOTKAHHONW OCHOBBI C OOMJIBHON CEThIO COCY/I0B.
BopcuHKH pa3BeTBIAIOTCS U BHEAPSIIOTCS B CIU3UCTYIO 000JI0UKY MaTKH, MOA0OHO
TOMY Kak MaJblbl BXOJAT B IEPUATKY.

Mamepunckoti uacmovio niayenmol HA3bIBAETCS YYaCTOK CIU3UCTON 000JI0YKU
MaTKH C YIIIyOJIEHUSIMU JJ11 BOPCUHOK aJlJIaHTOXOpHoOHA. [lnanentapHas cBs3b
BOPCHHOK QJIJTAHTOXOPHOHA, TO €CTh JETCKOM IUIAlleHThl, C MATEPUHCKOM MJIalleH-




TOM y KOOBUIBI yCTaHABIUBAETCS Ha 3—4-11 MecsIT )kepeOoCTH, y KOPOBBI — Ha
npoTskeHUH oT 28 10 50 CyTOK CTENIBHOCTH, Y Kposibuux — OT 12 10 17 cyTok
CYKPOJIBHOCTH. B 3aBUCHMOCTH OT pa3MenIeHsl BOPCHHOK IO MOBEPXHOCTH all-
JAHTOXOPHOHA PA3IUYAIOT YE€ThIPE THIIA IAIEHT: Auddy3Has!, KOTUICIOHHAS,
KOJIBIIEBUIHAS U TUCKOHUIaIbHAas.

VY nuddy3HoM, nIu paccessHHOM, MJIAalleHThl BOPCUHKHU Pa3MEIICHBI 110 BCe-
MYy XOpHOHY. 13 cenbCcKOX035HCTBEHHBIX )KUBOTHBIX OHA UMEETCSI Y KOOBLIbI, CBH-
HbU, OCJIHIIBI U BEPOTIOAUIIBI. Y KOTHUICAOHHOM, MJIM MHOXKECTBEHHOM, TIJIaIl€HThI
XOPUOH HECET KPYMHbIC BITUYNBAHUS — KOTUJIEAOHBI, Ha KOTOPBIX (M TOJBKO Ha
HUX) pacmoJiokKeHbl BOpCUHKHA. KOTHIIeTOHBI XOpHOHa 00JIETal0T TUIOTHBIC OKPYT-
JIbIC BBITISTYMBAHMS CIIM3UCTON 000JOUKHM MaTKH — KapyHKYJIbL. Takas rianeHTa
TUTIUYHA JUTS )KBAaYHBIX )KUBOTHBIX. K. M. KypHOCOB 00Hapy» w1, 4To TUIOIIA b
KOTHJICJIOHOB TIOCJIE/Ia CBA3aHa C XapaKTePOM TOCIECyTPOOHOTO pa3BUTHS SATHEHKA.
Y KONBUEBUIHOW, WA 30HAJIBHOM, TJIAIIEHTHI BOPCUHKH aJUIAHTOXOPUOHA 3aHU-
MAlOT IUIOIIA/Ib B BUJE MOSICKA, UIYLIETO BOKPYT TEJa 3apOAbIIIA.

OTa mIaleHTa CBOMCTBEHHA XUIIHBIM. Y TUCKOUAILHOM MJIAICHTHI IT0JIC,
3aHSATOE BOPCHHKAMHU XOpHOHA, UMeeT GopMy JHcKa. Takas IaleHTa xapakTepHa
JUUTA TPBI3YHOB M IIPUMAaTOB, B TOM YHCJIE YEJIOBEKA.

ITo Tury cBsI3¥ BOPCHHOK JIETCKOM YaCTH IUTAIIEHTHI CO CIIM3UCTOM 0007104-
KOM MAaTKH, TO €CThb C MATEPUHCKOW YaCThIO IUIALICHTHI, PA3JIMYAIOT TAKXKE HE-
CKOJIbKO BUOB I1anieHT. Kaxaas BOpcCMHKa XOpHMOHA COCTOUT U3 CIACTYIONINX TH-
CTOJIOTHUYECKUX DJICMECHTOB:

1. W3 BIUTENUS IKTOIEPMAIBLHOIO MPOUCXOXKICHUS, MOKPHIBAIOIIETO €€
CHApYXU;

2. 13 COEUHUTEIBHOTKAHHOW OCHOBBI TAPUETAIBHOIO JINCTKA ME30/IEPMBI;

3. 13 KPOBEHOCHBIX COCYOB, JIEKAIINUX B COCAUHUTEIILHON TKaHU.

MarepuHckas 4acTh IJIALEHThI, KyJ1a BHEAPSAIOTCS BOPCUHKHU, TOXKE BHAYaJE
COCTOUT U3 SIUTENUS, COCTUHUTEIBHON TKAHU U HAXOAIINXCS B HEM KPOBEHOC-
HBIX cocy10B. OTHAKO BHEAPUBIIUECS B CIIU3UCTYIO 0O00JI0YKY MaTKU BOPCUHKHU
BBIICNISIOT (PEPMEHTHI, KOTOPHIE B TOM UM MHOM CTETIEHU HAPYIIAIOT 1IEJIOCTHOCTh
CIM3UCTOM 000JI0UKHU. Y pa3HBIX )KUBOTHBIX CTETICHb 3TOTO Pa3pyIICHUs pa3inuy-
Ha. B COOTBETCTBUM C 3TUM Pa3IUYalOT CIEAYIONIME TUTIBI IIANEHT (puc.).



e
Puc
A — snuTennoxopuanbHas; b — necmoxopuanpHas; B —
SHOTENNOXOpUanbHas; [T — remMoxopuaiabHas;, / — JIHTe-
JUH BOPCUHKH XOPHOHA; 2 — COCJAMHUTENIbHAS TKaHb BOP-
CUHKH XOpHOHA; 3 — DSHIOTEJHMH KPOBEHOCHOTO COCyJa
BOPCUHKH XOPHOHA; 4 — DIUTEINN CIM3UCTONH O0OOJOYKH
MaTKH;, 5 — COEIMHHTENIFHAS TKaHb CIIM3UCTOM O0O0OJIOYKH
MaTKu; 6 — KPOBEHOCHBIE COCYJIbI U JIAKYHbI CTEHKH MarT-
KH.

1. DnuTenoxopuaNbHasA MJIALEHTA XapAKTEPU3YETCS TEM, UTO CIU3ZUCTAA
000JI0YKa MaTKH COXPAHIET BCE CBOM TMCTOJIOTMYECKUE IeMeHThI. [1loaToMy nu-
TaTeJIbHbIEC BEIIECTBA U KUCIOPO, HEOOXOAUMBIE JJI 3aPOJIbIIIA, JOJKHBI IPOUTH
4yepe3 SHIO0TENHNN COCYI0B MATEPH, COETMHUTEIbHYIO TKaHb CIIM3UCTON 000TI0YKH
MAaTKH, SMUTEIUN CIU3UCTON 000JI0UKH MATKH, STIIUTENIHNMN, COETUHUTEIBHYIO TKaHb
Y SHAOTEINN KPOBEHOCHBIX COCYJI0OB BOPCUHKH aJUIAHTOXOPHOHA.

Takol TUN MIalleHThl UMEETCS Yy JIOIIA U, BCESTHBIX U BepOito1a. CBs3b
XOpHOHA C MAaTKOM 371eCh T0BOJIBHO cnabasi. [Ipu pomax ciabopa3BuUThie BOPCUHKHU
IIPOCTO BBIXOAST U3 CBOMX THE3]T B CJIM3UCTON 000JI0YKE MAaTKH, TaK YTO IIEJIOCT-
HOCTb MOCJIEAHEN HE HAPYIIAETCS U KPOBOTECUEHHUS HE IPOUCXOAUT.

2. JlecMoxopHaJIbHAsl IJIAIEHTa OTJIMYAETCA TEM, YTO IOCJIE BHEAPECHUS
BOPCHUHOK JMUTETUN CIU3UCTON O00O0JIOUKM MATKU pa3pylIaeTcs MoJ JIEUCTBUEM
dbepMeHTOB, BbIJIeNIIeMbIX BOpcuHKaMu. Clie1oBaTeIbHO, BOPCUHKA CBOUM DIIUTE-
JIMEM COITPUKACAETCA MPSAMO C COCIMHUTENIBHON TKaHbIO MAaTKW. [lyTh, KOTOpBIi
JIOJDKHBI TIPOUTH MUTATENIbHBIE BEIIECTBA U3 COCYAOB CIU3UCTON MATKU B COCYbI
BOPCUHKHU IJIOJIa MPU AECMOXOPHAJIBHOM IUIAlleHTe, Ha OJHO 3BEHO KOpoue Mo-
CPaBHEHMIO C DIUTEINOXOPUAIBHON IIAUEHTOM. TaKylo IUIaleHTy MMEIOT JKBad-
HBIE.

3. DHAOTEIHOXOpHAILHAN IUIAeHTa OOCCIeunBacT 0oJiee TECHYIO CBS3b
ioja ¢ TesioM Marepu. [lpu ee oOpazoBaHuu hepMEHTHI BOPCUHKH Pa3pyIlaloT HE
TOJIBKO ATUTENHNMA, HO M COSAMHUTENIbHYIO TKaHb CIM3UCTON 000J0UKN MAaTKH, TaK
YTO SMUTEINN BOPCUHKHU HEMOCPEIACTBEHHO MPUIIETAET K HHAOTENIMI0 KPOBEHOC-
HBIX COCYJOB ciIu3uCTOM MmaTku. CiegoBaTeIbHO, MYTh MUTATEIbHBIX BELIECTB
371ech enie 0ojee KOPOTKUM. DTOT cmoco0 IaleHTaluu odecrneurnBaeT oojee co-
BEpIIEHHOE CHAOXKEHHUE 3apo/IbIllia MUTATEIbHBIMU BEIIECTBAMH U KHCJIOPOIOM.
Takas maneHTa CBOMCTBEHHA XUIITHBIM.

4. TemoxopuajibHasl IUIALEHTAa XapaKTEPU3yeTCs ellle 00yiee TECHOU CBA3BIO
10Ja C TEJIOM MaTepu. 3AeCh Pa3pylIalOTCAd HE TOJBKO AMUTEIUN U COEAMHH-
TeJbHAasl TKaHb, HO ¥ YHJOTEJIMM KPOBEHOCHBIX COCYJIOB, TAK YTO BOPCUHKH ajljlaH-
TOXOPHOHA MOTPYKEHBI B KPOBb MaTEPH.



[TyTh mUTATENBHOTO MaTepUaia B 3TOM ciy4yae Hanbomnee KkopoTkuil. U3
KPOBH JIAKyH CIIM3UCTOM 000J0YKM MAaTKU MUTATEIbHbIE BEUIECTBA U KHCIOPO.I
JOJDKHBI IIPOMTH JIMIIb SMUTEINNA, COETMHUTENbHYIO TKaHb U HJIOTEINA COCYI0B
BOPCUHKH I10/1a. Takas rmianeHTa TAIUYHA JIJI IPUMAaTOB, FPHI3YHOB U JP.

Taxum 06pa3omM, HU B OJJHOM BH/JIE IUIALIEHT KPOBb MAaTEPU HE CMEIINBAETCS
C KpoBbIO m1o1a. [lnanenTa — cioHbI opral, KOTOPbI OCYIIECTBISAET OOMEH
BEIIECTB MEXKIY Pa3BUBAIOIIMMCS OPIraHU3MOM U TEJIOM MaTE€pPH U BBIIOJIHSAET
OUYEHb Pa3HOCTOPOHHIOK QYHKIMIO. Yepes3 Hee MPOUCXOAUT ra3000MeH, a TakK XKe
OUTATEIbHBIA MaTeprai MePEXoaUT U3 KPOBU MaTEPU B KPOBb 3apO/IbIIIIA, IPUUEM
Osarozaps HaJIM4YUIO B HEM (PEPMEHTOB IUIACTUYECKHUE BEILIECTBA MaTEPU NIEPEBO-
ASTCs B QOpMY, IPUTOIHYIO JJIsl YCBOGHUS TUIOAOM, TO €CTh OHA UTPAET POJIb MH-
I1eBapUTEILHOTO opraHa. [lnanenTa ocBo60Xk1aeT pa3BUBAIOLINICS OPIraHU3M OT
MPOAYKTOB 0OMEHa, BBITIOJIHSS, TAKUM 00pa3oM, poJib OpraHa BbIICICHHUS.

[InanenTa npencTaBisieT coOOM AENO HEKOTOPBIX BEIIECTB, TAKUX, KaK yT-
J€BO/bI, BATAMUHBI, MUHEPAJIBHBIE COJIM, HEOOXOIMMBIE JJIs1 Pa3BUTHsI SMOPHOHA.
ITnanenra o0nanaeT N30MPATENBHOCTBIO, KOTOPAs BBIPa)KaeTCsl B TOM, YTO OHA
IpOIyCKaeT OJHU BeulecTBa (ropMoHbI, pocdop, caxap, BATAMUHBI U 1p.), 3a4€p-
’KUBAECT JPYTrUe BEIIECTBA U MUKPOOPTAHU3MBbI U H3MEHSAET HEKOTOPHIE BEICOKOMO-
JIeKyJIApHbIE BeulecTBa (OENIKH, KHUPbI U YTIEBOJIbI). DTU CBOMCTBA IIALICHTHI U3-
BECTHBI 101 HA3BAHUEM IUIALIEHTApHOIO Oapbepa.



Puc. CarutranbsHblii pa3zpes 3a-
pOABIIIAa MIEKOTUTAIOMIETO (KPBICHI)
1 - aMHUOH, 2 - XOpHOH, 3 - IIa-
LIEHTa, 4 -MO3rOBOM Iy3bIPb, 5 -
CIIyXOBOU IMy3bIpeK, 6 -3a4aTok
cepaua, 7 - Jerkue, 8§ - neveHs, 9 -
KuIeyHast Tpyoka, 10 - mynouHslIii
KaHATUK.

3adanue: N3yIATHh MaTepraj TEOPETHIECKOTO 0030pa, MpOaHATH3NPOBATh
Marepuall, cJejaaTh KpaTKuidi KOHCIIEKT, 3apUCOBATh HEUPYITy JIATYIIKHA, 0003Ha-
YUTh 3a9aTOK HEPBHOU TPYOKH, 3apHCOBATH 3aPOIBIII KPHICHI, O)OPMHUTH BBHIBO/I.

[Hopsimok BBITOJHEHHS PAOOTHL:

1. N3ydenne Matepuana TeOPETHIESCKOTO 0030pa
2. Brimoanenue 3aganus

3. OdopmiieHne BIBOAA

4, OTBeT Ha KOHTPOJIBHBIE BOIIPOCHI

CoJzeprkaHue OTYETA:

B pesynbraTe BeinogHeHUs: pabOThI B paboueii TeTpaau JOKHO ObITh BbI-
TTOJTHEHO 3aJiaHue U 0(hOPMJIICH BBIBO/I

KoHnTposibHBIE BOIIPOCHI:

1. OxapakTepu3yiiTe MEXaHU3M OpraHoreHesa?
2. OxapakTepu3yiiTe 3Tarnsl 3MOpruorenesa’?
3. Jlalite onpeneneHUEe MOHATUIO «IUIALECHTA» U KPATKYIO XapaKTepH-

CTUKY THUIIOB TUIAIICHT?
4, PacckaxuTte 0 BHAaX W HA3HAYCHWH TPOBH3OPHBIX OpPraHOB?



IIpakTuyeckas padbora Ned

TEMA: llonsaTne Tkanu. Kitaccupuxanust Tkanei

IEJb PABOTbI: nate Mop(}o - pyHKIHOHAIBHYIO XapaKTEPUCTUKY TKa-
HSIM; U3YYUTh OCOOCHHOCTH MPOUCXOKICHUS, Pa3BUTHUHU, KJIaCCU(PUKALIUHU, CTPOE-
HUS U QYHKIMHN TKaHeH

Teopernueckuit 0630p:

Lucmonoeus - HayKa O TKAHAX )KUBOTHOTO oprann3Ma. OpraHu3M KUBOTHBIX
MIOCTPOEH U3 KIIETOK M HEKJIETOYHBIX CTPYKTYP, CIENUATU3UPOBAHHBIX HA BBINOJI-
HEHUM OTPEeACIEHHBIX (PYHKIIUM.

TkaHbIOHA3BIBAETCS UCTOPUYECKH CIIOKUBILASICS CUCTEMA KIIETOK U HEKJIE-
TOYHBIX CTPYKTYP, XapaKTepU3yromasicsi OOUUM CTpoeHrueM, (GyHKIMEH U pouc-
XOKJICHUEM.

CornacHo COBpeMeHHO Kiaccu(UKaIMy pa3indaloT YeThIpe OCHOBHBIX TH-
a: SNUTEINAIbHBIETKAHH, OIOPHO-TPO(UUYECKHE, NI COCTUHUTEIbHBIE TKaHH,
MBIIICYHbIE TKaHU, HEPBHBIE TKaHU. Bce TUIBI 3TUX TKaHEel 00pa3yroT OpraHbl, U3
KOTOPBIX ITOCTPOEHBI CUCTEMBI TENIA JKUBOTHOTO.

1. DnurenuanpHbIE TKAHU: OAHOCIOMHBIE U MHOT'OCIIOMHBIE DIIUTEINN

OCHOBHBIMM OTJIMYUTEIBHBIMA NIPU3HAKAMU MUTEINATIBHBIX TKAHEU SIBJISAIOT-

col:

1 - HOrpaHUYHOE MOJOKEHUE: SMUTENNN OrPAHUYNBAET OPraHU3M OT BHEIII-
HEW U BHYTPEHHEN Cpe/ibl U OHHOBPEMEHHO OCYIIECTBISIET C HUMH CBS3b;

2 - 4HCTO KJIETOYHOE CTPOEHUE: OTCYTCTBYET MEKKIIETOUHOE BELIECTBO;

- Hanmuue 6a3anbHOM MeMOpaHbl, Ha KOTOPOW PACIIONIOKEH SIMUTEINHN U
KOTOpasi 00pa3oBaHa JESITEIbHOCTHIO, KaK KJIETOK SIUTENHS, TaK U MOJIJIeKaIen
COCJIMHUTEILHOM TKAHU;

4 - pacrnoJIOKEHHE KJIETOK B BHJIE€ CIUIOLIHOIO IUIACTa, YTO SIBJSETCS HEOO-
XOJIUMBIM YCJIOBHEM (YHKITMOHUPOBAHUS SIIUTEIIHS;

5 - mopdornornyeckas u pyHKIIMOHATIbHAS MOJSIPHOCTD KJIETOK U CIOEB.
OnuTennanbHble TKAaHU MOKHO KJIAaCCU(DUIIUPOBATH MO CTPYKTYPHBIM U
(yHKUHOHATBHBIM NpU3HaKaM. Mopdonorudeckas kinaccupukanus SMUTETUEB OC-

HOBaHa Ha KOJIMYECTBE CIOEB U (hOpPME KIIETOK.

[To KomMUYecTBY CIOEB BBIACISAIOT SITUTENNIA: a) OTHOCIOWHBIN (B TOM YHUCIIE
00HOPAOHbIY - TIFIOCKUHN, KYOMUECKUH, MPU3MaTUHIECKUN U MHO2OpsOHbL - MEPITIA-
TEJIBHBIN); 0) MHOTOCIIONHBIN - HEOPOTOBEBAIOIINN, OPOTOBEBAIOIINI U MEPEX0/I-

HBII.

Puc.OTHOCTOMHBIN KyOUYEeCKUA
SIIUTEJINH ITOYEUHBIX KaHAJIBIIEB. 1-
IIPOCBET KaHAJbIA; 2- KyOMIeCKue
KJIeTKH; 3- 6a3anpHas MeMOpaHa; 4-
COCTMHUTEINbHAS TKaHb U COCY/IbI,
OKPYKaIOIINE KaHAIBIIHI.




Puc. MHOTOCTIONHBIN TIOCKUN (HEOPOTOBEBAIOIINI) SMUTEINN POTOBUIIBI TJIa-
3a.

1 - KJIETKH TIOBEPXHOCTHOTO CJIOST; 2 - KJIETKH CPETHETO CJosl; 3 - KIETKH Oa-
3aJIbHOTO cJosi; 4 OazanbHas MeMOpaHa; 5 - COOCTBEHHOE BEIIECTBO POTOBUIIBI
(coenuHUTEIBHAS TKAHB).

2. OnopHo-TpodHuUecKue TKaH!

OnopHo-Tpoduueckre TkaHu 00pa3yIoT Kapkac (CTpoMy) OpraHoB, OCy-
HIECTBIISIIOT TPO(UKY OpraHa, HECyT 3alIUTHYIO U onopHyto QyHkimu. K ornopHo -
TpopUUEeCKUM TKaHSIM (MU TKaHAM BHYTPEHHEH CpeJibl) OTHOCST: KPOBb, IUMPY U
coeMHUTENbHbIE TKaHu. [lociennue, B CBOIO o4epeib, MOIpa3aesItOTCs Ha cO0-
CTBEHHO COEJIMHUTEIbHBIC TKAHU, XPSII U KOCTb.

Bcewm onopHo-TpouueckuM TKaHSIM MPUCYIIH CIIECTYIONTNE MPU3HAKU:

1 - cBOOOAHOE PACITOIOKEHUE KIIETOK, KOTOPBIC COCTABIISIOT MEHBIIIE TI0JIO-
BHUHBI Macchl TKaHU. KieTkun yacto 001agar0T CIIOCOOHOCTBIO K CAMOCTOSITEIHHO-
MYABUKCHUIO;

2 - 0OJIBIIOE KOJMYECTBO MEKKIECTOUYHOTO BEIIECTBA, KOTOPOE MOXKET OBITh
KaKB BHJIC BOJIOKOH, TaK H aMOP(HHOTO MEKKIECTOUHOTO BEIIECTBA;

3 - oTcyTcTBHE MOPGHOIOTHIECKON U (DYHKIIMOHATBLHOM MOJISPHOCTH y KITe-
TOK(3a UCKITIOUEHUEM DHJIOTENINS) B CBSI3U C M30JIMPOBAHHOCTHIO OT BHEIIHEH cpe-
JIBL;

4 - IPOUCXOXKJICHHUE U3 00IIET0 YMOPHOHAIBLHOTO HCTOYHUKA

KpoBb cocTout u3 kinetok (HopMEeHHBIX IJIEMEHTOB) U MEKKJIETOYHOTO Be-
IIECTBA - IJIa3MBbl. [liazma - 3TO )KUAKOCTh COJJOMEHHOTO 1IBETa, COIepIKaIas pas-
JTUYHBIC OCJIKH, )KUPHI, YTIIEBOIbI, KOHEUHBIE MPOAYKTHl 0OMEHA, MUHEPAIbHBIC
coni. Bo B3pociioM opranu3me KIETOYHBIC 3JIEMEHTHI KPOBH 00pa3yroTCs B Kpac-
HOM KOCTHOM MO3Te€, CeIe3éHKE M TUM(PATHIECKUX y3JIaxX.

Dopmennvle snemenmyl Kposu MPEIACTABIEHBI IPUTPOLUTAMHU, JIEHKOLIUTAMU U
KPOBSIHBIMHU TTACTHHKAMHA (y TITHUI] - TpoMOOITHTA-

Mesenxuma COCTOUT U3 KIETOK C OTPOCTKAMH 3BE314aTON WIIM BEPETEHOO00-
pa3Hoi (hOPMBI C OKPYTIIBIM WUITU OBAJIBHBIM IIpOM. BOKpYT siipa BUIEH y3KUit
00010k 6230 mIbHON TUTOTUIa3MbI. KIIeTKH OTpOCTKaMU COEAMHSIIOTCS IPYT C
JIPYTOM 1 00pa3ylOT CHHIIUTHAIBHYIO CBs3b. [I[poMexxyTOUHOE BEIIEeCTBO pacoia-
raeTcsi MeX1y KJIETKaMH U HEe OKPaIIMBaCTCSl.

Pemuxynapnas mxans. PEeTUKYISIPHBIC KIETKH OTINYAOTCS OOJIBIITUM 00he-
MOM ITUTOIIA3MATHYECKOTO TeJIa M0 OTHOMICHUIO K siipy. [{uTomnnazma okparieHa




okcudmibHO. Kinetku otpocTyaToit popmbl U 00pa3yrOT CHHIUMTHAIBHYIO CBs3b. B
IPOMEXYTOUHOM BEILECTBE IIPU 00pabOTKE a30THOKUCIIBIM CEpeOPOM BBISBIISIOT-
Csl PETUKYJIMHOBBIE BOJIOKHA.

Puixnas neopopmnennas coedunumenvhas mkaib COCTOUT U3 KIIETOK U MEX-
KJIETOYHOTO BellecTBa. Cpeu KIETOK COETMHUTEIbHON TKaHU Pa3IndaroT
KaMOuanbHbIE, pETUKYJIApHBIE (ManoAu(PPepeHIMPOBAHHBIC) U CIICIIMATU3UPOBAH-
HBIC - Qubpobracmel, cucmuoyumet (Makpodaru), Ty9HbIC, TUTA3MATHIECKUAC U KUPO-
BbIE.

Cobcmesenno coedunumenvhvie mranuy. 110 CTENEHN yIIOPSAIOYEHHOCTH U TIPE-
oOnagaHus Te€X WM MHBIX TKAHEBBIX 3JIEMEHTOB Pa3IUYaroT CJIEIYIOIUE COCITUHU-
TeJIbHBIC TKAHU:

1. Puixaas eonoknucmas COETUHUTENbHAS TKaHb PACHpPOCTpPaHEHA B oOpra-
HU3ME MTOBCEMECTHO, COCTaBJIsIi OCHOBY BCEX CIM3UCTHIX 00004YeK TpyOKo0oOpas-
HBIX OPTaHOB.

2. [lnomnas eonokHucmas COEIWHUTENbHAS TKAaHb - MOJpa3/eisieTcs] Ha:a)
IJIOTHYI0 HEO(POPMIICHHYIO COCIMHUTEIBHYIO TKaHb, KOTOpas BXOJHUT B COCTaB
OCHOBBI KOHU (CETYAThIN CJION JEPMBI);

0) MIOTHYIO BOJIOKHUCTYIO O()OPMIICHHYIO COEIMHUTENIbHYIO TKaHb ((huo-
PO3HYI0) - 00pa3yeT CBA3KH, CyXOKUIUS, (haciiuu;

B) IJIOTHYIO 3JaCTUYECKYIO OPOPMIICHHYIO COEAMHUTEIBHYIO TKaHb - (Pop-
MHUPYET CBSI3KHU AJIACTUYECKOTO THUIA: BEIMHYIO, TyTOBBIC, MEXKPEOEPHBIE.

3. Coedunumenvhas mKkaHb CO CREeUUATbHbIMU C8OUCcmEamy - B ITOU TPYIIIE
pa3MYaloT: a) PETUKYJISIPHYIO TKaHb - 00pa3yeT cTpoMy (KapKac) HEKOTOPBIX Op-
raHoB (Cene3EHKH, JIUM(PATUIECKUX Y3IJI0B);

0) *KUPOBYIO TKaHb - ObIBACT Oeas u Oypasi;

B) DHJIOTEJHM - BHICTUJIAET BHYTPEHHUE CTEHKU COCY/IOB.

Xpsawesas mxans. PaznuyaroT Tpu BUJa XpAIlla: THATUHOBBIN, 3JIACTUYECKUH,
BOJIOKHUCTBINA. BCEOHU TPOU30IIN U3 ME3EHXHUMBI, U UMEIOT CXOJIHOE CTPOCHHUE,
00111y10 QYyHKIHIO(OMOPHYIO) U IPUHUMAIOT Y4acTHE B YTJIEBOJJHOM OOMEHE.
XpAIll CBEPXY NOKPHIT HaoxpawHuyel - TIOTHON COETUHUTENBHON TKaHbIO, COCTO-
SIIIeH U3 KOJIJIAar€HOBBIX BOJIOKOH U YUTMHEHHBIX KJIeTOK. Hanxpsiauia mocre-
MIEHHO MepexoauT B Xpsiil. Poct xpsia, Takum o0pa3om, MPOUCXOJUT KaK 3a CUET
HaJIXPAIIHUIIBI, TaK U 32 CYET GYHKIIMOHUPOBAHUS XOHAPOOIACTOB.

['manuHOBBIN Xpsl HanboJee pacpocTpanéH B opranusme. M3 Hero cocto-
aT: OOJIbIIIAas YACTh CKEJIETa 3apOJIbIIIa, a Y B3POCIIBIX )KUBOTHBIX - CyCTaBHBIC PE-
OepHbIe XPSAIIHU, XPSI] HOCOBOM NEPETOPOIKU, TPAXEU, XPAIIU TOPTAHU (IIIUTOBU/I-
HbII, IEPCTEHEBUIHBIN ), CYyCTABHBIEC IOBEPXHOCTU BCEX KOCTE.

DnacTUYeCKU Xpsiil 00pa3yeT yIIHbIE PAKOBUHBI, HAITOPTAHHBIEC U Ya-
CTUYHO YEPIATIOBUJIHBIC XPSIIU TOPTAHHU.

BosiokHUCTBIN Xpsiil 00pa3yeT KPyTIIyIo CBSA3KY Oeapa, MEKIO3BOHOYHBIC
JIMCKH, JIOHHOE CpallleHHe, HaXOAUTCSl B MECTaX MPUKPEIJICHUS CYXOXKWINM U CBSI-
30K K KOCTSIM.

Kocmuas mxkans 00pazyeTcst U3 ME3€HXUMBI U pa3BUBACTCS ABYMS CIIOCO0a-
MU: HETIOCPEICTBEHHO U3 ME3EHXMMBbI WJIM Ha MECTE paHee 3aJI0KEeHHOTO Xpsiia. B
KOCTHOW TKaHU Pa3inyaroT KJICTKU U MEXKIETOYHOE BEIIECTRO.

[To xapakTepy pacroyio)eHus CTPYKTYPHBIX 3JIEMEHTOB pa3inyaroT rpy0o-
BOJIOKHUCTYIO U IJTACTUHYATYIO KOCTHBIC TKaHH. [ pyOOBOJIOKHUCTAs TKaHb 00pa-
3y€T LIBbI KOCTEH Ueperna U MECTa MPUKPETUICHUS] CYXOKUIUN U CBSI30K K KOCTSIM.




Omna pa3BuBaeTcs U3 Me3eHXUMbI. [macTuHuaTas Tkanb GOpMUPYETCSI HA MECTE
Xpsiia 1 o0pasyer OOJBIIMHCTBO TPYOUATHIX U IJIOCKUX KocTel ckenera. KocTHas
TKaHb BBIMOJIHSAET OTIOPHYIO U 3alTUTHYIO (DYHKIMH U UTPAET BAXKHYIO POJIb B MU-
HEpaJTbHOM OOMEHE.

3. MpbllIeUHbIE TKAHU

MBpl11euHbIE TKAHU TOAPA3IETAIOTCS Ha: [IaJIKY10, CKEJETHYIO
MONEPEYHONOJIOCATYIO M CEPACUHYIO MOMEPEYHOIION0CaTy 0. OOIMM MpU3HAKOM
CTPOEHUS MBIIIECYHBIX TKAHEW SBIIAECTCS HATMYUE B UTOILIA3ME COKPATUMBIX 3JIe-
MEHTOB - muoguopurr. OcHOBHON MOp(hHoYyHKIIMOHATLHON enuHnIIeH MHO(HUO-
PUILIBL ABJISIETCA CAPKOMED.

4. HepBHas TKaHb

HepBHas TkaHb COCTOUT U3 HEHPOHOB U HeWporiauu. OCHOBHBIM SMOPHO-
HaJIbHBIM UCTOYHUKOM HEPBHOM TKaHM SIBJISIETCS HEPBHAS TPyOKa.

1 naBHOM (YyHKIIMOHAIBHOW €IMHUIICH HEPBHOM TKAHU SIBJISIETCS HEpBHAs
KJIETKA - HeMpOH. OH COCTOUT U3 Teja KIETKH U OTPOCTKOB. OTPOCTKHU HEMpPOHA
HepaBHO3HAYHBI 10 (QyHKIMU. OTPOCTOK, MPOBOAAIINI BO30YKIEHUE OT Tea
KJIETKHU (LIEHTPOOEKHO), Ha3bIBACTCA aKCOHOM WM HelipuToMm. KneTka umeer oauH
akcoH. OTpOCTOK, MPOBOSIINN BO3OYKIECHHUE K TEIY KJIETKH (LIEHTPOCTPEMHU-
TEJILHO), Ha3bIBAETCS ACHAPUTOM. FIX MOKET ObITh pa3HOE KOJIUYECTBO.

Cunanc HepBHbl€ KJIETKH COEAUHSIOTCS MEXKy COOOM MpU MOMOILHU OT-
POCTKOB. MecTO COeIMHEHMS IBYX KJIETOK WJIM TeJla KJIETKH C aKCOHOM Ha3bIBAET-
Cs1 CUHAIICOM.

5. Oprassl

Opras - yacTh OpraHu3zma, UMEIIas ONPEIeICHHOE CTPOEHUE U BBITIOJIHS-
IOIasi OJIHY WJIM HECKOJIbKO criennuduueckux QyHkiui. Opran COCTOUT U3 He-
CKOJIbKMX TKaHed. OCTOB opraHa cOCTOUT U3 HEO(YOPMIICHHON COETUHUTENIBHOM
TKaHU - CTPOMBI, MEXKy TSKaMU WITM MIEPErOpOJKaMHU KOTOPOU PacloioKeHa
crienuduyeckas 4acTh oprana - napenxuma. CTeHka mpybuamoix (TIOJIBIX) OPraHOB
MMEET CJIOUCTOE CTPOEHUE: Pa3IMYHbIE TKAHEBBIE 3JIEMEHTHI COOpaHbI B HEH B OT-
JeNbHbIE 000JI0YKH U CIIOU. Komnamusie (MAPEHXUMATO3HbBIE, MSTKHE) OPraHbl -
oprassl, OOraTble MapeHXUMOI.

3adanue: N3y4IUTh MaTepraj TEOPETUIECKOTO 0030pa, MPOAHATU3UPOBATh MATEPH-
a, caenaTh KpaTKUid KOHCIIEKT, 3apUCOBATh MPEACTABICHHBIC BUJIbI TKAHEH,
0(OPMHUTH BBHIBO/I.

HODH,Z[OK BBITIOJIHCHU A Da6OTI)I:
N3ydyenune Matepuasna T€OpETUYECKOro 0030pa
Brinmonnenune 3aganus
OdopmiieHne BeIBOAA
OTBET Ha KOHTPOJIbHBIE BOIPOCHI
Conepxxanue oruera:
B pe3ynbTaTe BbINONHEHUST pabOTHI B paboueil TeTpaiu TOKHO ObIThH BbI-
MOJIHEHO 3aJjaHue U 0(pOpMIIEH BBIBOJ
KoHTpoapHBIE BONTPOCHL:

1. OxapakTtepu3yiTe SIUTEINaIbHbIE BUIBI TKAHEN ?

2. JlaiiTe XapakTEpUCTUKY KPOBHU?

3. B kakux opraHax npeJ/iCTaBJI€Hbl Pa3HOBUIHOCTU MBIIIEYHON TKaHU?
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4. Pacckaxure 0 BHUAax u Ha3HA4YCHUH HepBHOI\/’I TKaHu?



IpakTueckasi padora Neb
TEMA: Xapakrtepuctuka TkaHeii. KpoBb, kak TKaHb

LEJIb PABOTBI: nate Mmopdo - GyHKIIMOHATBHYIO XapaKTePUCTUKY TKa-
HSIM; U3yYUTh OCOOCHHOCTH TIPOUCXOXKICHHUS, PA3BUTHSI, KITACCH(PUKAIINH, CTPOE-
HUS U QYHKIUA KPOBU

Teopernueckuit 0630p:
XapakTepUCTUKA HEPBHOW TKAHU

Helipornus CBoro 1€4AT€IbHOCTh HEMPOHBI MOTYT OCYILIECTBIIATH TOJIBKO B
KOHTAKTE C Hevporimen. Helporiuio 1ensT Ha MakpOrjvio U MUKPOIIn. Mak-
POTJIHS BBITIOJIHAET TPOPUUECKYIO U MEXAaHUUECKYI0 GYHKIHUU, MUKPOTJIUS - 3a-
IIUTHY0. B KIE€TOUHBIN COCTaB MAaKpOTJINHU BXOIST dcmpoyunivl, SneHOUMOUUNIbL,
0JIU200eHODO2NUOUUMBL.

HepsHrbie BosiokHa Bo30yxkaeHue B HEPBHOM cucTeMe nepeaacTes o HepB-
HBIM BOJIOKHAM, KOTOPbI€ OBIBAIOT JIBYX BUJIOB: MUEIMHOBBIE U O€3MHUEIIMHOBHIE.
be3aMuenmHoBbIE BOJIOKHA COCTOSIT U3 OCEBOT0 HUIMHAPA, IIOKPBITOIO HEBPUIIEM-
Moi. MuenuHoBbI€ (MIKOTHBIE) BOJIOKHA COCTOSIT U3 OCEBOTO IIMJIMHAPA, TTOKPHI-
TOr'0 MUEJIMHOBOM 000710UK0i. MuennHoBas 000J104ka 00pa3yeT OTACIbHBIC
YTOJIIECHUS (MEXKY3JIOBbIE CErMEHTHI) U HEOOJIbIIINE MPOMEKYTKH - Y3JIOBBIC MEepe-
XBaTbI WIH nepexeamoi Pansve.

Hepanbie okoHnuanust HepBHble OKOHUaHMS OBIBAIOT CBOOOHBIMU U HECBO-
060/1HBIME. B cCBOOOTHBIX HEPBHBIX OKOHYAHUSIX OCEBOM IIMIIMHJIP OCBOOOXK1aeTCs
OT JIEMMOITUTOB, B HECBOOOIHBIX - OH OKPY>KEH KJIETKaMHu Heﬁpornﬂn Ecau 30
HEPBHOE OKOHYAHUE Opr>I<eHo eni€ U COeAMHUTEIIbHOTKAHHONW 000JI0UKOM, OHO

- - s Ha3bIBAETCSA UHKAICYJIUPOBAHHBIM.

Puc.HelipopuOpuuibl B HEpBHBIX
KJIETKaX MEPEIHUX POTOB CTUHHOTO
MO3ra.

1 - Teno KIETKU:

a - HelpoIuIa3Mma;

0 - HelpopuOpUILIBL;

2 - a51po;

3 - OTPOCTKH KJIET-
KH: B - ICHAPUTHL; T

- AKCOH.

XapakTepuCTUKA MBIIIICYHON TKaHU

Bce BuibI MBIIICUHBIX TKaHEH 00BEIMHEHBI B OJTHY TPYIITY HA OCHOBAHUU
oOIHOCTH UX (DYHKIIMH - COKpaIIeHus. [ ajkas MblllieyHas TKaHb Pa3BUBACTCS U3
ME3EHXHUMBI, CKEJIETHAS - U3 MUOTOMOB COMUTOB, CEPACYHAS - U3 BUCLIEPATIBHOTO
JINCTKA CIUITAHXHOTOMOB ME301EPMBI.

OCHOBHOM CTPYKTYPHOU €UHULIEH ITaJKON MBIIIEYHON TKaHU SIBISIETCS
KJIETKA - TJ1aJIKU MUOIUT, MOTIEPEYHOIIOJI0CATON CKEJIETHOM - BOJIOKHO, a CepJIeU-
HOM - KJIETKH (CepIeUYHbIe MUOIINUTHI), 00BESINHEHHBIC B BOJIOKHO.




['magkast MbIllieYHast TKAHb HAXOUTCS B CTEHKE KHUIIOK, COCY/IOB, MOJIOY-
HBIX anbBeod. [lonmepedyHomnonocarasi TKaHb - 3TO MBIIIIBI TENIA (COMaTHYEeCKas
Myckynarypa). CepaeyHasi TKaHb
(pabouas u poBoIAIIas) 0OpazyeT
cep/e.
Puc. I' najmkast MpIieyHasi TKaHb
MOYEBOTO ITy3bIPs (POIOJIEHBIN U
MONEPEYHBIN pa3pes).
1 -rmagKue MBITIIEYHBIC KICTKU B
IPOAOTIHLHOM
paspese; 2-TJIaJKie MBIIICYHBIC KICTKH
B
MOTIEPEYHOM pa3zpese; 3 - MPOCIOoKU
COCTMHUTEIILHOW TKaHH ¢ KPOBEHOC-

HbIMU

COCY/TaMH.

Puc.Ilonepeunononocarast MpIleyHast
TKaHb SI3bIKA.

1 - MbIIIIEYHBIE BOJIOKHA B TIPOJIOJIBLHOM paspese,
2- MBIIIIEYHBIE BOJIOKHA B MOMEPEYHOM pa3pese,
3-MIPOCIIONKU COCAMHUTEILHON TKAHH
(9HIIOMU3HIA);

4 - KPOBEHOCHBIE COCYbI; 5 - KUPO-
BbI€ KIIETKHU.

3HaueHue KCJIC3, KaK HDGI[CTaBI/ITeJIeﬁ SIUTEINAILHBIX TKAaHEH 3HI/ITGJ'II/I-

aJIbHAS TKaHb TaK¥Ke obOpazyer KeJe3bl.
JKenesa - opras, SNMUTETUANBHBIE TN CEKPETOPHBIE KIETKH KOTOPOTO CUHTE3UPY-
10T U3 JOCTaBIISIEMBIX KPOBBIO MPEIIECTBEHHUKOB HOBBIN TIPOAYKT - CEKPET,
HAMPABIISASA €r0 WIM HEMTOCPEACTBEHHO B KPOBO- MM JTUM(OTOK (SHIOKPUHHAS
Kelle3a) WK Ke uepe3 MPOTOK Ha TOBEPXHOCTh KOXKH MUJTH CITU3UCTON 000TI0UYKH
(9Kx30KpHUHHAS Kene3a). OpraHbl, BEICISIONINE YKCKPETH (KOHEYHBIC TTPOIYKTHI
JTMCCUMUJISIITUN ) UJIH PEKPETHI (BOJIa, UOHBI), a TaAKXKEe Opranbl (TUMdaTHIeCKue
’KEJIe3bI, IOJIOBBIC KEJIC3BI U JP.), BBIICISIONINE HE KUIKHAE MTPOTYKThI, a KIETOY-
HBIE DJIEMEHTHI, K JKeJie3aM HE OTHOCSTCS.

HaunGonee xapakTepHbIM MMPU3HAKOM JKETIE3UCTHIX KIJIETOK SIBISETCS HAJH-
YHie B HUX CEKPETOPHBIX TPAHYII; UX KOJIMYECTBO, BETUYHHA, PACTBOPUMOCTD U




CIIOCOOHOCTh K OKpalIMBAaHUIO HEOJJMHAKOBBI B Pa3HBIX JKeJIe3aX U B Pa3HbIX CTa-
IUSAX CEKPETOPHOIO Ipolecca.
XapaxkrepucTrka onopHo-tpoduyeckux Tkaneir K rpynmne tpodu-
YEeCKUX TKaHEW OTHOCSITCS ME3€HXHMa, KPOBb, TUMda, pETUKYIIApHas TKaHb U PhIX-
J1asi COCAUHUTENIbHAS TKAHb.
@OpMEHHBIE JIEMEHTHI KPOBHU.




OpUTPOLUTH MIIEKOIUTAIONINX HE UMEIOT siiep. Dopma ux Kpyriias, 1BOsi-
KOBOTHYTast. DPUTPOLIMTHI COJIEPKAT T€MOTIIOONH, C TOMOIIbIO KOTOPOTO MEPEHO-
CAT KUCIOPOA U YIIIEKUCIIBIN Tas3.

JIeHKOIUTHI pa3IuyaroT TpanysipHbIe (HEUTPOohUiIbl, 6a30(UITBI U Y03UHO-
¢buiel) ¥ arpanyIspHbIe (TUMQOIUTE 1 MOHOITUTHI). JICHKOITUTHI BBITIOJTHSIOT,
IJIABHBIM 00pa30oM, 3alIUTHYIO (QYHKIIHIO.

CrennanbHble JIEHKOIUTHI (HEUTpOHIIBI) - MUKpO(daru, Coaepkar CerMeH-
THPOBAHHOE s71po. B nuTomiasme mMenkas 36pHUCTOCTb, KOTOPAsi OKPAIIMBAETCA
KHUCIIBIM U OCHOBHBIM KPacCUTEISIMU. 3€PHUCTOCTH COJEPIKUT MPOTEOTUTHIECKUE
(bepMEHTBI U OTHOCUTCS K JIN30COMaM.

D03UHO(DUIIBI BCTPEUYAIOTCS 3HAYUTENIBHO peke. SAIpo MeHee CerMeHTHUPO-
BaHO, 2- 3 cermeHTa. B nuToruiazme conepKUTCs KpynHasi OKCU(pUIbHAs 3e€pHU-
CTOCTb, COZieprKalias mporeonuTuyeckre pepmMeHTsl. OHU 00€3BPEKUBAIOT UYIKE-
ponubie 6enku. CosiepkaHue 3TUX KIETOK B KPOBU yBEIMUUBACTCS MPHU Mapa3u-
TapHBIX 3a00JICBAaHUSX.

bazoduiibl BcTpeuaroTcst oueHb peako. Aapo cinabo cermeHTUpoBaHHOE. B
LUTOIUIa3ME UMEETCSl 36PHUCTOCTh, OKPAIIMBAIOIIASICS OCHOBHBIMU KPAaCUTEISIMU
- METaXpOMATHUUECKU. 3EPHUCTOCTh COACPKUT I'eapyuH, KOTOPBIN MpeaynpexIacT
CBEpTHIBAHHUE KPOBHU.

JlumdonuTel (Masnble, cpeaHue u O6osbiinre). Masnbie TUMEGOIUTHI - 3peibie
KJIETKH. SIIpo 3amoJIHAET MOYTH BCIO KIIETKY, UMEETCSl TOJIbKO HEOOJIbIIO 000/10K
6a3odunpHOM nuToIIa3Mbl. OyHkuUs 3amuTHas U Tpodudeckast. JInmMpouThI
00ecreunBaloT pa3BUTHE UMMYHUTETA.

MonouuThl - Makpodaru, KpynHble KIETKH KPOBU. SIpo KpymHOe, OKpaIu-
BaeTcsa 0eHO, UMEET HelpaBUIbHYI0 (OpMy U cMeleHo K nepudepun. L{uro-
ma3Ma cirabo6azoduibHasl.

KpoBsiHble MIaCTUHKY YUaCTBYIOT B CBEPTHIBAHUU KPOBU. Y MIIEKOIUTAIO-
IIMX OHU HE coJiepKar sajapa. Teno ux nmoapasaensercs Ha HEHTpaIbHY0 0a30-
bUIBHYIO0 YacTh (XpoMOMEDP) U OKCU(DUIIbHYIO, TepudepruUecKyIo (THajioMep).
BaxxHbIM noKa3zaTesieM Mpu OLIEHKE KPOBU SIBJISIETCS MPOLICHTHOE COJIEpKAHUE
pa3HBIX BUJIOB JICUKOIMTOB (JelikouuTapHas dhopmyna). JlelikonurapHas popmyia

UMEET BUOBYIO CIICIIU(UKY.

Puc.KpoBb KpynmHOTo poratoro ckora:

1 - spuTpouutsr;2 - numdo-
IIUTHI;3 - MOHOIUT;4C, 4N, 410 - CerMeH-
TOSIAEPHBIN, AJIOYKOSICPHBIN U FOHBIU
HeUTpouibl;S - 303uHOPUIT;6 - 6azo-
¢bu;7- KpOBSIHBIC INTACTUHKH.




3adanue: U3yYUTh MaTepHall TEOPETHUECKOTo 0030pa, MpOaHaIU3UPOBAThH
MartepHal, ceaTh KpaTKuii KOHCIIEKT, 3apUCOBATh MPEICTAaBICHHBIC BUIBI TKa-
Hel, 0(OPMUTH BBIBO/I.

[Hopsinok BBINOJIHEHUS PAOOTEHL:
N3yueHnue maTepualia TEOpeTUYECKOro 0030pa
Brimonnenune 3aganns
Odopmienne BbIBOA
OTBeT Ha KOHTPOJIbHBIE BO-
npockl CozepkaHne oT4yeTa:
B pe3ynbrare BeinonHeHus paboThl B pabouell TETpaau JOJKHO ObITh BbI-
IOJIHEHO 33JJaHUE U 0(OPMIIEH BBIBOJ
KOHTpoOJIBHBIE BOIIPOCHI:
1. YTo Takoe Me3eHXUMa U KaKOBO €€ CTpoeHue?
2. HazoBure popmMeHHbIE 37IEMEHTHI KPOBH.
3. KakoBo ctpoenue, hopma, pa3Mepsl, IIBET U CBOMCTBA SPUTPOLIMTOB KHUBOM
KPOBH )KMBOTHOTO?
4. Ha oCcHOBaHMM KaKuX MPU3HAKOB BCE JIEMKOLUTHI ACNAT HA TPYIIBI U MOJ-
IPyIIbI?
5. Jlath XapakTepUCTUKY Ka)KIOW MOATPYNIbl U HAa3BaTh UX PYHKIUU.
6. Uro TaKoe KpOBSIHbIE IJIACTUHKU u TPOMOOLUTHI?
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IIpakTnueckasi padora Ne6
TEMA: BuaoBble 0CO00€HHOCTH CTPOECHHS KOKH. DU3HOJIOTHS KOXKHI
LEJIb PABOTBI: nzyuenue pu3noiaoruu KO U €€ MPOU3BOAHBIX
Teopernueckuii 0030p:

KOXXHBIU ITOKPOB

KoxHblii TOKPOB SIBASETCS] OJTHUM M3 BOXKHEHIIINX OPraHOB >KMBOTHOTO0. OH
3aIUIIAET >KUBOTHBIX OT MEXaHUUYECKUX MOBPEXKACHUHN, PETYIUPYET B OPraHUu3Me
BJIATY, TEIUIO, @ TAKXKE BBITIONHACT P Apyrux GyHKIui. [loaToMy KokeBasi TKaHb
HIKYPBI )KUBOTHBIX HE SIBJISIETCS OJHOPOJIHOM, @ UMEET CJIOXKHOE CTpOeHHE. B miky-
pe pa3IMyaroT KOXKY Y MEPCTHBIN NOKPOB. KOXKHBIM MOKPOB 3BEPEMN U KUBOTHBIX,
10 BHEIIHEMY BHUJY U MOPOJIAM COBEPILIEHHO Pa3JIMYHbIX, B CBOEH OCHOBE UMEET
OJIMHAKOBYIO CTPYKTYPY M COCTOMT M3 CIEAYIOMHUX cIoeB (puc). 11
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Puc. Cxema cTpoeHHs KOXKHOTO MOKPOBa
YKWUBOTHOTO:
1 - snupepmuc; 2 - aepma; 3 - KUPOBOU
cJoi; 4 - MyCKYJIbHBIN CIIOH; 5 - Moj-
KO’KHas KjieTyarka; 6 - cyMKa BoJjoca; 7
- KPOBEHOCHBIE COCY/IbI; 8 - HEPBHBIE
oKoHYaHus; 9 - mpotok; 10 - mbIma,
noJgHUMaromas Bojoc; 11 - crepxxeHp
BoJsioca; 12 - canbpHas xejesa.

1 Jlepma (coOCTBEHHO KOXa) pacIioyiaraeTcsi Mo MUJEPMUCOM. DTO OCHOBHOM
cJoi KoxkeBou TkaHu. [lepma coctout B 0CHOBHOM (98-99%) 13 KOIareHOBbIX BOJIOKOH,
KOTOPBIE U OINPENEIAI0T OCHOBHBIE CBOMCTBA KOXKH. B BEpXHEM ciioe JepMbl pacroJiara-
FOTCSI KOPHU BOJIOC, CaJIbHBIE M MOTOBBIE Xkeje3bl. KoutareHoBbIe BOJIOKHA B 3TOM CJIO€
OoJee TOHKHE, YeM B CpellHeH dacTh. BepxHuil cioil JepMbl Ha3bIBAETCSI COCOUYKOBBIM.
OT cocTOsIHUA ATOTO CJO0SI 3aBUCUT MPOYHOCTH BOJOCSHOTO MOKpoBa. IlosTomy naxe B
HaYyaJIbHOM CTaJuu Pa3BUTHUS OAKTEPHUATILHOTO Mpollecca NMPU HEMpPaBUIBHO MPOBEACH-
HOM KOHCEepBaIMU UIKYpbl HApPYIIAETCsl MPOYHOCTHh BOJIOCSHOTO MOKPOBA U MOSBIAETCS
TEKJIOCTb BOJIOCA.

Hwxuuii crnoit qepMel 00pa3oBaH UCKIIOYUTENBHO BOJOKHAMHU COEIMHHUTEIHHOMN
TkaHu. OH Ha3bIBA€TCSl CETYAThIM, U €r0 TOJIIMHA OMNpeNeNsieT MPOYHOCTh IIKYpPhl HA
pa3phbIB.



Kenesbl K0k

CasibHbI€ KeJie3bl PACPOCTPAHEHBI IO BCEMY KOKHOMY MTOKPOBY MJIEKOIIH-
TAOIINX )KUBOTHBIX, OTCYTCTBYIOT JIMIIb B KOKE COCKOB BBHIMEHH, MSATAYKA CBUHEH
U MAKHUIIEW KOHEYHOCTEN. BBIBOIHBIE TPOTOKMU CaJIbHBIX JKEJI€3 OTKPHIBAIOTCS B
BOPOHKY BoJjioca. KileTku callbHBIX Kelie3 00pa3yroT JKUPHBIN CEKPET, KOTOPBIN
CMa3bIBAET MOBEPXHOCTh KOXKHU U BOJIOCHI, CIIOCOOCTBYS COXPAHEHUIO DJTACTUYHO-
CTH, U IPEJOXPaHSIET KOXKY OT MPOHUKHOBEHHUSI MUKPOOOB U IPUOKOB.

[ToToBBIE *Kee3bl pacnoIoKeHbl B TTyOokoi 30He AepMbl. C TOTOM BbIjIe-
JSFOTCSI MPOAYKTHI pactaaa, HO OCHOBHAS (DYHKITHS TTIOTOBBIX JKEJIE3 - TEPMOpPETY-
JISILUOHHAS: BBIJCISIONIMIICS MIPU TIEPErPeBE MOT UCHAPSAETCA, OXJIaXK1asl TEJO.
IToToBbIe #xene3bl 0OUIIbHBI Y TPUMATOB U KOTIBITHBIX, OTHOCUTENIHHO CJIa00 pa3-
BUTHI Y CO0QUBHX, KOIICK, 3alII€00Pa3HBIX U TPHI3YHOB, OTCYTCTBYIOT Y KUTOOO-
pa3HbIX, JICHUBIIEB, SIIEPOB.

[Taxyuue sxene3bl NpeACTaBIsIOT COO0M BUIOM3MEHEHHBIEC TIOTOBBIC WJIH,
pexe, callbHBIC JKeJe3bl, a HHOTIa 00beIMHEeHHE TeX U Apyrux. Hampumep -
aHaJIbHBIE KEJIE3bl MHOTUX XUIIHUKOB, [TaXy4uil CEKpET ITUX KENE3 CITYKUT
IpEXe BCEro I MEUYECHBSI TEPPUTOPUHU U JIJIS1 BUIOBOTO OIO3HABAHUS, PEKE -
JUISL CAMO3AIIMUThI (CKYHCHI).

Mieunsle Kene3bl - BAJOM3MEHEHHBIE TTOTOBBIE JKEJIE3bI - PA3BUBAIOTCS Y
CaMOK BCEX MJIEKOMUTAOIIUX. JTO CIIEHUAITU3NPOBAHHBIE KEJIE3bl KOKHOIO MO-
KpOBa, CBSI3aHHBIE C TOPMOHAJIBHOM PETYIISALUEH.

[TonkoskHast KJeT4aTKa - CJIOM PBIXJIOM COCTUHUTEIIBHOU TKAHU ¢ OOJIBIIINM
COJICP>KaHUEM KUPOBBIX KJIETOK. ITOT CJIOM OOBIYHO PABHOMEPHO PaclpeiesieH Mo
BCEMY TEJIy ’KUBOTHOI'O, HO OBIBAET, COCPEIOTOUYECH U HA OMPEICICHHBIX MECTaX.
OTnoXxxeHus *Kupa B MOJKONKHOHN KJIETUYATKE Y HA3EMHBIX KUBOTHBIX MCIIOJIb3yETCS
KaK sHepreTuyeckuid pezepB. OCOOCHHO BETUKH OTJIOXKEHUS KUPA Y 3BEPEi, BIIa-
JAIONIUX B CISYKY (CYPKH, CYCITUKH, 0apCYKH, MEJIBE/IN ); MAaKCUMAJIbHBIX pa3Mme-
POB OHH JJOCTUTAKOT OCEHBIO.

VY GOonBIIMHCTBA KUBOTHBIX 3aI1acChl )KHPa HE CTOJIb 3aMETHBI U MBI J1a)Ke HE
OJ03PEBAEM O €ro MPUCYTCTBUU. [10AKOKHO-KUPOBas KiIeT4aTKa MOJABUKHO CO-
EAUHSET KOXKY C BHYTPECHHUMH TKAHSIMU: 00CCIIEYHBAET MOJIBHIKHOCTH KOKHOTO
MIOKPOBA, MHOT/Ia OHA TaK CBOOOJTHO MPUKPETICHA K TEIy, YTO )KUBOTHOE MPAKTH-
YECKU MOXKET B HEH MOBEPTHIBATHCS.

Kosxa BeIMOSHAECT (QYyHKIHMH, SIBISIONIUECS PA3HOBUIHOCTSIMU OTBETHBIX pe-
aKIMI OpraHu3Ma:

. 3aIlUTHBIE

. TEPMOPETYJIMPYIOIIHE,
. pEeLEenTOpHBIE,

. BBIJICJIUTEIILHBIE,

. JbIXaTEIbHbIC

. BCACBIBAIOLINE

3amuTtHas QyHKITUS:

MexaHndeckas 3aIuTa OpraHu3Ma KOoKe OT BHEITHUX (paKTOpOB oOecte-
YHUBAETCA IUIOTHBIM POTOBBIM CJIOEM JIUAECPMUCA, JITACTUYHOCTBIO KOXKHU, €€ YIIPY-
FOCTHIO M aMOPTU3ALIMOHHBIMU CBOMCTBAMU MOJKOKHOM KJIeT4aTku. biraromaps
9THUM Ka4eCTBaM KOXka CIIOCOOHA OKa3bIBaTh COMPOTUBJICHUE MEXaHUYECKUM BO3-
NEUCTBUSM - JaBJICHUIO, YIIUOY, PACTSKEHHUIO U T.J.



Ko>ka B 3HaUnTENHHON MEPE 3aIIUIIAET OPTraHU3M OT PAAUALHOHHOTO BO3-
nevictBusa. UH(ppakpacHbIe JTydr TOUYTH TIETMKOM 33JI€P>KUBAIOTCS POTOBBIM CIIOEM
ANUAEPMHUCA; YIAbTPA(PUOIETOBbIC JIYUH 3aCPKUBAIOTCS KOKEN YaCTUYHO.

Koska 3amuniaer opranu3M OT IPOHUKHOBEHUS B HETO XUMUYECKHUX Be-
IIECTB, B T.Y. U arPECCUBHBIX.

3amura OT MUKPOOPTaHU3MOB 00€CIieynBaeTC 0AKTEPUIIUTHBIM CBOMCTBOM
KOXH (CIIOCOOHOCTh yOMBATh MUKPOOPTaHU3MBI). 30pOBasi KOxka HEMpOHHUIIaeMast
IUIS. MUKPOOPTaHU3MOB. C OTCIaMBAIOIIMMUCS POTOBBIMU YEITYUKAMH U ICPMHU-
ca, CaJIOM M IOTOM C ITOBEPXHOCTH KOXKH YIAISIOTCS MUKPOOPTAHU3MBI U PA3JINy-
HbI€ XUMUYECKUE BENIECTBA, MTOMAJIA0IINE HA KOXKY U3 OKPYKAIOIIEH CPEIBL.
Kpome Toro, ko:kHOE cajo, IOT CO3/Ial0T Ha KOKE KHUCIIYIO Cpeay, HeOJIaronpusr-
HYIO JJIsl Pa3MHOXEHHSI MUKPOOPTraHU3MOB. bakTepuliniHbie CBOMCTBA KOXKU CHHU-
KAIOTCA O] BO3ACHCTBHEM HEOIaronpusITHRIX (haKTOPOB OKPYKAIOIEH CPEIbI -
MIPU 3arpsI3HEHUU KOXKH, IEPEOXIIAKICHUM; 3aIUTHBIE CBOMCTBA KON CHHXKAIOTCS
IPY HEKOTOPBIX 3a00sieBaHusIX. Eciim MUKpOOBI MPOHUKAIOT B KOXKY, TO B OTBET Ha
ATO BO3HHMKAET 3alIUTHAS BOCHAIHUTEIbHAS PEAKIIUS KOKU.

Koska npuHrMaeT ydyactue B MpoIeccax UMMYHHUTETA.

HpixaTenbHas GyHKINS:

KoskHoe pIxanne ycuinBaeTcs Mpy MOBBILIEHUH TEMIIEPATyPbl OKPYKaro-
Iei cpespl, BO BpeMsi (DU3MUYECKUX HArpy30K, MpH MUIEBAPEHUH, YBEIUUECHUN
aTMoc(epHOro IaBjeHUs, IPU BOCMIAIMTEILHBIX Mpolieccax B Koxke. KoxHoe JbI-
XaHUE TECHO CBSI3aHO C pabOTOM MOTOBBIX JKeJIe3, OOTaThIX KPOBEHOCHBIMHU COCY-
JlaMU U HEPBHBIMU OKOHYAHHUSMH.

BcaceiBaromas GyHKIus:

BcaceiBanne BOIbI M PaCTBOPEHHBIX B HEM COJIEN Yepe3 KOXKY MPAKTUYECKHU
HE NpoucxoauT. HekoTopoe KoIM4ecTBO BOAOPACTBOPUMBIX BEIIECTB BCACHIBACT-
Cs Uepe3 CaIbHO-BOJIOCSIHBIE MEIIOYKHY U Y€pPEe3 BBIBOJHBIE TPOTOKHU IMOTOBBIX KE-
JIe3 B IIEPUOJ OTCYTCTBHUS NTOTOBBIAEICHUS. JKUpOopacTBOPUMBIE BELIECTBA BCACHI-
BAIOTCS Yepe3 HAPYKHBIN CIOM KOXKH - SMHaepMHuc. ['a3000pa3HbIe BEIeCTBA
(kucnmopo, yrieKucIoTa v JIp.) BCACHIBAIOTCS JIETKO. TakKe JIeTKO BCaChIBAIOTCS
4yepe3 KoKy OT/AENbHBIE BEIIECTBA, PACTBOPSIONINE KHUPHI (XJT0podopm, ddhup) u
HEKOTOPBIE PACTBOPSIIOLIKECS B HUX BelllecTBa (110/1). BOTBIIMHCTBO SIIOBUTHIX Ta-
30B YEPE3 KOXKY HE MPOHUKAET, KPOME KOKHO-HAPBIBHBIX OTPABJISIOIIMX BEIIECTB -
WIIPUTA, JIOU3UTA, U Ap. JIeKapcTBa BCaChIBAIOTCS Yepe3 KOXKy no-pazHoMy. Mop-
(buH BcachIBaeTCs JIETKO, @ aHTUOMOTHUKHU B HE3HAYUTEILHOM KoJinuecTBe. Bcachl-
BaIOILAsl CIIOCOOHOCTh KOXHU YCHIIMBAETCS MOCTE PAa3phIXJICHUS U CIYIIMBAHUS PO-
TOBOTO CJIOS ANUAEPMHUCA.

BreinenurenbHast GyHKIUS:

BrinenutenbHast QyHKIUS KOXKU OCYIIECTBISETCS TOCPECTBOM PabOTHI IMO-
TOBBIX U CABHBIX kene3. [Ipu psae 3a0oeBannii movyek, NeYeHH, JISTKUX BhIIee-
HUE BEIECTB, KOTOPHIE OOBIYHO YIAJSIOTCS MOYKaMHU (aIleTOH, KEJIOYHBIE TTHT-
MEHTBHI U JIp.), yBenuuuBaeTcs. [loTooTnenenrne ocymecTBIsIeTcs HOTOBBIMU JKeJie-
3aMH U IPOUCXOAUT MO KOHTPOJIEM HEPBHOU CUCTEMBI. IHTEHCUBHOCTH ITOTOOT-
JICTICHHS] 3aBUCHUT OT TEMIIEPATYPhI OKPY>KAIOIIEH Cpeibl, 00IIEro COCTOSIHHS Op-
ranu3Mma. [loTooTaenenre yBeamunBaeTcs Npyu NOBBIIICHUN TEMIIEPATYPhI BO3IY-
xa, Ipu Gpu3ndecKkor Harpy3ke. Bo BpeMs cHa M OTJbIXa MOTOOTACICHUE YMEHb-
maetcs. KoxkHoe canno BbIAENSIETCS CallbHBIMHU JKEJI€3aMU KOKH.

TepmoperynsiuonHas QyHKIHS:



B nponecce xxu3HeAeATENbHOCTH OpraHu3Ma BbIpa0aThIBAETCS TEIIOBAS
sHeprus. [Ipu 3TOM opraHnsM noAAepKUBAET IMTOCTOSTHHYIO TEMIIEpATypy Tena,
HEOOXOIUMYIO JIJIi HOPMAJIbHOTO (DYHKIIMOHUPOBAHUSI BHYTPEHHUX OPTaHOB,
HE3aBUCUMO OT KosieOaHui BHEIIHEH TemiiepaTypsl. [Iponecc nmoanepxanus mo-
CTOSIHHOM TEMIIEpATYpPhI TeJIa Ha3bIBaeTCs TepMoperysinuen. Clion mogKkoKHON
AKUPOBOM KIIETYATKH, )KUPOBASI CMA3Ka KOKHU SIBJSIOTCS IIJIOXUM IPOBOJHUKOM
TeIia, MOATOMY MPENSATCTBYIOT U30BITOYHOMY MOCTYTUICHHUIO TETIa WU X010/
U3BHE, a TaKXKe U3NUIIHEN oTepe Teria. Tepmounzonupytomas GQyHKIUs KOXKU
CHIDKAETCA MPU €€ YBIAXXHEHUH, YTO TPUBOJAUT K HAPYIICHUIO TEPMOPETYJIISLIIH.
[Ipu noBBIIEHNH TEMITEPATYPBI OKPYIKAIOIIEH CPEAbl NPOUCXOIUT PACIIUPEHUE
KPOBEHOCHBIX COCYJIOB KOKHBIX TOKPOBOB - KPOBOTOK KOXH ycunuBaercs. [Ipu
ATOM IOBBIIIAETCS MOTOOTAEIICHHUE C MOCIEAYIOMNM UCTIAPEHUEM T10TA U YCUIIU-
BAETCS TEIJIOOTIa4a KOKH B OKPY’KaroLyto cpeny. [Ipn noHmxenuu reMreparypsl
OKpY>KaroIIel Cpeibl MPOUCXOTUT peICKTOPHOE CyKEHNE KPOBEHOCHBIX COCYIOB
KOKH; JEATEIIbHOCTD IIOTOBBIX JKEJIE3 YTHETAECTCS, TEIUIO0TIa4a KOXKHU 3aMETHO
yMeHbIaeTcs. TepMoperyisiius KOxKH - CIOKHbBIN (U3HO0TOTHUYECKU akT. B Hem
IIPUHUMAIOT y4aCTUE HEPBHASL CUCTEMA, TOPMOHBI SHIOKPUHHBIX KEJIE3 OpraHu3-
ma. Temneparypa KoKu 3aBUCUT OT BpEMEHHU CYTOK, KadeCTBa MUTaHUs, hu3nue-
CKOT'O COCTOSIHHSI OpPraHM3Ma, BO3pacTa 4esioBeKa, Ipyrux (pakTopos.

IMTPON3BOAHBIE KOXHOI'O ITOKPOBA

K mpou3BogHBIM KOKHOTO MOKPOBA OTHOCSIT MOJIOYHBIE, TOTOBBIC U CaJlb-
HBIE JKeJe3bl, KOI'TH, MAKHUIIHN, BOJIOCBI, HOCOBOE 3€pKaJIblie COOaK.

Casbnbie kene3bl. X MPOTOKU OTKPBHIBAIOTCS B YCThsI BOJIOCSHBIX (HOJIIH-
KyJIOB. CalbHBI€ JKEJIE3bl BBIIEIAIOT CaJIbHBINA CEKPET, KOTOPBIM, CMa3bIBas KOXKY U
BOJIOCBI, PUJAET UM MITKOCTb U 3J1aCTUYHOCTD.

[ToroBsie xene3bl. IX BEIBOJHBIE MPOTOKU OTKPBIBAIOTCS HA MOBEPXHOCTH
SMUJIEPMUCA, Y€PE3 KOTOPBIE BBIICIISIETCS JKUAKUM CEKPET - MOT. [10TOBBIX kene3 y
cob0ak HeMHOT0. PacmnosnoskeHbl OHM B OCHOBHOM B 00JIaCTH MSIKHIIICH Ha janax u
Ha si3pike. Cobaka MmoTeeT He BCEM TEJIOM, JIMIIb YYaIlleHHOE JbIXaHue 4epe3 OT-
KPBITBIA POT Y UCTIAPEHUE )KUIKOCTH U3 POTOBOM MOJIOCTU PETYIIUPYIOT TEMIIEPA-
Typy €€ Tela.

Monounble xkene3bl. OHM MHOKECTBEHHBIE U PACIIOJIOKEHBI B JIBA psijia Ha
HUKHEH 4acTH IPyJy U OpIOIIHOM CTEHKE, 0 4-6 map XOJIMOB B KaKI0OM pany. B
KaXJIOM XOJIME HECKOJIBKO JIOJIEN KEJE3bI, OTKPHIBAIOIIMXCSI COCKOBBIMU KaHaJja-
MM Ha KOHYHMKE COCKa. B KaxaoM cocke mpucyTcTByeT 6-20 COCKOBBIX KaHAJIOB.

Bonocbl. 910 BepeTeH000pa3Hble HUTH U3 MHOTOCIIOITHOTO OPOTOBEBILIETO U
OpPOTrOBEBAIOLIETO MUTENHS. HacTh BOJIOCA, BO3BBIIIAIOIIETOCS HAJl TOBEPXHOCTHIO
KO>H, Ha3bIBAIOT CTEPIKHEM, YACTh, HAXOSILYIOCS BHYTPH KOXH - KOpHEM. Ko-
PEHb IEPEXOAUT B JIYKOBHUILY, & BHYTPH JIYKOBHUILIBI HAXOJIUTCS COCOYEK BOJIOCA.

[To cTpoeHuo pa3nnuyaroT 4YEThIPE OCHOBHBIX BUA BOJIOC.

. [IOKpOBHBIN - CaMbIi JUIMHHBIN, TOJCTBIN, YIIPYTUH U )KECTKUU, IPAKTHU-
YECKU MPSIMOM WJIA TOJIBKO CJIETKa BOJHUCTHIN. PacTteT B 00JIBIIIOM KOJIMYECTBE HA
1ee ¥ BAOJb TO3BOHOYHUKA, Ha Oeipax U B MEHbIIEM - Ha 60kax. bombIroi mpo-
LEHT 3TOT0 THUIIAa BOJIOCA UMEIOT OOBIYHO YKECTKOUIEPCTHBIE COOAKH. Y KOPOTKO-
IIEPCTHBIX COOAK MOKPOBHBIN BOJIOC OTCYTCTBYET WJIM pacriojiaraercst y3kKoi mno-
JIOCOM BJIOJIb CIIMHBI.

2. OcrteBoii (Kporoluid BOJIOC) - OoJjiee TOHKUM M HeXHbIM. OH JIIMHHEe
MOJIIEPCTKA, IUIOTHO MPUKPBIBAET €ro, TEM CaMbIM 3allHWINAsl OT HAMOKAHUS U



CcTHpaHus. Y JJIMHHOIIEPCTHBIX COOAK OH OBIBAET B pPa3HOW CTEIMEHU M30THYTHIM,
OTYEro Pa3auyaroT OPsIMYI0, H30THYTYIO U KypUYaBYIO ILIEPCTh.

. [ToamepcTok - caMblif KOPOTKUM M TOHKUHM, OY€HB TEIUIBIM BOJIOC, 00JIe-
rarouui Bce Teno co0aku U CloCOOCTBYIOMINI CHIXKEHHIO TETIO0TIa4u OpraHu3-
Ma B X0JI0JIHOE BpeMsi Tojia. OCOOEHHO XOPOIIO OH Pa3BUT y COOAK, COAECPKAIINX-
Csl Ha YJIMIIE B XOJI0HOE BpeMs rojia. CMeHa nojmepeTka (JJMHbKa) MPOUCXOIUT
JIBa pasa B TO/I.

4. BuOpmucca - 4yBCTBUTEIBHBIN BOJIOC. Takoi THIT BOJOC PACIIONOXKEH Ha KO-
xKE B
obmacTu Ty0, HO31Ipel, Moa00poIKa U BEK.

CymiectByeT 00JIBIIIOE KOJTHMUECTBO KiIacCU(UKAIMIA MIEPCTHOTO MOKPOBA I10
KauecTBY BOJIOCA.

[To Hanmnuuro noamepcTKa:

* co0aku, JTUIIIEHHbIE TTOIIIEPCTKA;

* co0aku, UMEIOLINE MOAIIEPCTOK.

[To uAEHTUYHOCTH KX LIEPCTHOTO MOKPOBA COOAKU OBIBAIOT:

* TIagKolepcTHbIe (OyapTepbep, 100epMaH, JaIMaTUH U IPOYHE);

* TPSIMOIIEPCTHBIE (OUTIIb, POTBEIIED, TA0pa0p U MPOUHE);

* KOPOTKOIIEPCTHBIE C 0OYecaMt (CeHOepHap, MHOTUE CIIAHUEIH U ITPOYHE);

* JKECTKOLIEPCTHBIE (TEPbEPHI, IIHAYIIEPHI U IPOUHE);

* CpeAHEIIEePCTHBIE (KOJUIH, IIHUIbI, TIEKUHEC U TIPOYHE);

* JJIMHHOIIEPCTHBIE (MOPKIIUPCKUNA TEpbep, MU-TIYy, adraHckas Oop3as u
poyue);

* JUIMHHOLIEPCTHBIE CO IIHYPOBBIM BOJIOCOM (IyJI€]b, KOMAaHAOP U MPOYHE);

* JUIMHHOILIEPCTHBIE KOCMAThIE (KEppU-OIIO-Tepbep, OUIIOH-(PU3E U TPOUYHE).

Oxkpac Bosoca onpenensieTcss AByMsl TUTMEHTAMMU: JKEIThIM (PbLKUM U
KOpPUYHEBBIM) U YepHbIM. Hannune nurmeHTa B YUCTOM BUJE 1a€T aOCOIIOTHO OJTHO-
LBETHBIN OKpac. Eciay MUrMeHTsl cMenianbl, TO IMEKOT MECTO JIPYTUeE IBETA.

BonbmnHCTBO cOOaK JIMHSET /1Ba pa3a B IO/ BECHOM M OCEHBIO. DTO sBJIE-
HUE Ha3bIBaeTCsa (PU3MOIOrHUecKoi TUHBKON. BecenHsist muHbka 00bI9HO OoJiee
IpOAOJDKUTENIbHAS U sipue BbIpakeHa. JIuHbKa - 3T0 ecTecTBEHHAas 3aliuTa COOaKH
OT JIETHEM Kapbl U 3aMEHa CTapbIX BOJIOC Ha HOBbIE. Ha sieTo y cobak ocraercs
MPEUMYILIECTBEHHO OCTEBOM BOJIOC, a MOAIIEPCTOK BbinaaaeT. Ha 3umy, HaobopoT,
OTpacTaeT IyCTOi U Terbli noamepcTok. [Ipu nomaniHem conepxaHum y codax
MEepUOJI JUHBKU 00Jiee JUIUTENIbHBIN, YeM Y )KUBYILUX Ha YIULE.

[ToMumo pu3HOTOTHUECKON TMHBKH, CYIIECTBYET U MaTOJIOTHYECKasi. ITO
HEMOTUBHUPOBAHHOE BBINAJIEHUE BOJIOC, KOTOPOE MOKET OBITh CBSI3aHO C Hapylle-
HUEM OOMEHa BEIIECTB, C HATMYMEM KOKHBIX Mapa3uTOB, HEPABUIILHOTO MUTAa-
HUS1, KOTOPOE MOKET MPUBOAUTD K 0OJIBICEHUIO (ITOJIHOMY BBITIQJICHUIO BOJIOC).
Jledenue, Kak MpaBUJIO, HA3HAYAET Bpay.

KorTtu. 910 poroBbsie N30rHyThle HAKOHEYHUKH, [IOKPBIBAIOIINE MTOCIIEIHUE,
TpPeThH, Pasanru naiabiieB. OHU 1O/ BIMSHUEM MBIIII] MOTYT BTSTHBATHCS B Ke-
700 BaJMKa U BBIABUTATHCS U3 HEro. Takue IBUKEHHs XOPOILIO BhIPAXKEHbI HA
najnbliax TPyIHBIX KOHeUHOCTel cobak. Kortu yyacTByIoT B GyHKIIUM 3aIIUTHI U
HanaJeHus, a TAKXKe C UX TTOMOIIBI0 co0aKka MOXKET YAEP>KUBATh MUIILY, PITh 3€M-
JI10.

Msikumiy. 9To onopHble y4acTKu KoHeuyHocTel. [ToMrMo onopHoii QyHK-
[IUU, OHU ABJISIIOTCS opraHamu ocsizanus. [logymky Msakumieit oopa3zyeT noaKox-



HBIH CIION KOXH. Y COOaKH Ha KaXKJOW IPYTHON KOHEYHOCTH UMEETCS 6 MSKUIIIEH,
a Ha Ka)XJ10M Ta30BOH - .

3adanue: N3y4UTHh MaTepUajl TEOPETUUECKOTO 0030pa, ClIeTaTh €ro KpaTKUii
KOHCIIEKT, OTPa3uB Kakue ()YyHKIIMH BBITIOIHIET KOKHBIA U BOJIOCSHON MTOKPOB,
3apHCOBATh CXEMY CTPOCHUS KOKHOTO TIOKpPOBA; HANMCaTh BBIBOJ; OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI

[MopsI0K BHIIONHEHHUS PAOOTHI:

1. N3ydeHne maTepuaja TCOPETHIECKOro 0030pa
2. Brimonnenue 3amannsa

3. Odopmienue BbIBOIA

4, OTBeT Ha KOHTPOJIbHBIE BO-

rpockl ConepkaHue oTyeTa:

B pesynbrare BoinonHeHus pabOThl B paboueit TeTpaau JOHKHO OBITh BBIMOJ-
HEHO 3aJjaHue U 0(OpPMIIEH BBIBO]I

KOHTpoOJIBHBIE BOIPOCHI:

1. PacckaxxuTe 0 K0)KHOM MOKpPOBE U €r0 (PyHKUUAX?

2. Pacckaxure 0 IIPOU3BOJAHBIX KOYKHOTO IIOKpOBa?




IIpakTnueckasi padora Ne/
TEMA: HepBHble HEeHTPbI U HX CBOHCTBA. XapaKTepPUCTHKA CIIMHHOIO H I'0-
JIOBHOTO MO3ra: CTPYKTYpa H pyHKIHH

IEJIb PABOTDBI: n3yuenne HEPBHBIX LIEHTPOB U UX CBOMCTB; CTPYKTYPhI

(YHKIMI CIIMHHOTO MO3Ta; OTJENOB U (PYHKIIHI TOJIOBHOTO MO3Ta
Teopernueckuit 0630p:

Hepenulii yenmp — rpyIina HEUPOHOB B IEHTPAIIBHOM HEPBHOM CHUCTEME,
Y4aCTBYIOUIMX B PETyNALNU Kakon-1100 Gynkuuu. Heitponsl, oOpasyroliye HepB-
HBIM LIEHTP, MOTYT PacIioiararbCs B pa3IMYHbIX OT/ENIaX HEHTPAIbHON HEPBHOU
CUCTEMBL.

HepBHble LIECHTPBI XapaKTEpU3YIOTCS PSAIOM CBOMCTB:

. OJIHOCTOpPOHHEE MPOBEACHNUE BO30YKAeHMs (Oaroapsi HATMUUIO CH-
HarcoB);

. 3aMelJIeHHe POBeIEeHUs BO30YXKAeHUs (13-3a OOJIBLIOrO KOJMYECTBa
CUHAIICOB B HEPBHOM LICHTPE);

. cyMManusi BO30yKJ€HUs, KOTOpasi MOKET ObITh BO BPEMEHHU U B IIPO-
CTpaHCTBE (ompeaensercs PyHKIMOHAIBHBIMUA OCOOEHHOCTSIMU CUHAIICOB);

. uppaauanys Bo30yKIeHHs] — BO30YXIEHUE OJHOTO LIEHTPA BbI3bIBA-
€T BO30y>KJIeHUE Ipyroro;

. IOCJIEICTBUE B HEPBHBIX LIEHTpaX — 3alas3blBaHuE BO30YXICHUSA

NOCJIE€ MPEKpalIEHUs JEUCTBUS Pa3APAKUTEINST BCIEIACTBUE MHOKECTBA HEPBHBIX
CBSI3€il BHYTPH LICHTPA;

. oOJier4yeHre — MOBBIIIEHUE BO30YAMMOCTH HEPBHOIO LIEHTpa IMOCIIE
KaXKJI0TO BO30Y KICHUS;

. KOHBEPreHIusl (CXOXKJIEHUE — TOCTYIUICHHE K JBUTATEIBHOMY
HEUPOHY UMITYJILCOB MO HECKOJBKUM Iy TSIM);

. HUPKYJIALUS UMITYJICOB (OOBSICHSACTCS HAJIMYMEM MHOXECTBA HEPB-
HBIX CBsI3€H MEXy HEHpOHaMU BHYTPU HEPBHOTO IIEHTPA);

. MHEPTHOCTh — CHOCOOHOCTh IJIUTENBHO COXPAHSTH CIEIbl BO30YXKIe-
HUS;

. TUTACTHYHOCTh — CIIOCOOHOCTH MepecTpanBaTh (PyHKIIMU; JOMUHAHTA

— CTOMKOE BO30Yy>K/IeHUE LIEHTPA, KOTOPbIN 3aHMMAET TOCIOJCTBYIOIIEE MOJI0XKe-
HUE B HEPBHOM CHUCTEME;

. TOHYC — COCTOSIHHE MOCTOSIHHOTO HE3HAYUTEJIbHOTO BO30YXICHUS;
yTOMJISIEMOCTh (CBSI3aHA C HAapyLIEHHEM NPOBEIEHUsI BO30OYKICHHS Yepe3 CUHal-
ChI BCJIEICTBHE BBICOKOI'O YPOBHSI OOMEHA BEILIECTB);

. TOPMOKEHHE — TPOLIECC OCIAOICHHS WM MTPEKPAIICHHS KaKO-1100
JESTENIbHOCTH, KOTOPBIA MOXET OBITh TEPBHYHBIM (BBI3BIBACTCS TOPMO3HBIMU
HElpoHaMH) U BTOPUYHBIM (BO3HHUKAET B TEX K€ HEWPOHAX, B KOTOPHIX MPOUCXO-
TUT BO30YKJE€HUE, IPU ONPEICTICHHBIX YCIOBUSIX ).

Buvicwasn nepsnas desmenvHocms — JNEATENBHOCTD BBICIIUX OTAECIOB HEPBHOM
CUCTEMBI, KOTOPBIMHU Y MJICKOTIUTAIOIIUX SBIISIOTCS LIEHTPHI, 3aJI0)KEHHBIC B TTa-
11e KOHLIEBOTO MO3ra. Briciias HepBHasI IS TEIbHOCTh MPOSIBISETCS B CIIOCOOHO-
CTH K BBIPaOOTKE YCIOBHBIX pe(IeKCOB, KOTOPHIE B OTJIMUKE OT 0€3YCIOBHBIX pe-
(iexcoB (pe3yabpTaT AesATEIbHOCTH MOAKOPKOBBIX 00pa30BaHUIl MO3Ta) SIBISIOTCS
PUOOPETEHHBIMU, HEMOCTOSIHHBIMU, HHIMBUYaJIbHBIMU, HE UMEIOT IMOCTOSIHHOM
pedaeKkTopHON qyTH, BEIPaOaTHIBAIOTCS MIOCTEIIEHHO HA OCHOBE OE3YCIIOBHBIX pe-
(iexcoB, mepearTcs U3 MOKOJEHUS B TIOKOJICHHE TP MOMOIIM o0yueHus (moj-




paxaTtesibHble peduieKkchl). bruosornyeckoe 3HaueHue yCIOBHBIX PEIIEKCOB CO-
CTOMT B X yYaCTUU B MpoIleccax MOBEJECHYECKON aJanTaluu, Mo3TOMY IIpH U3Me-
HEHUU YCJIOBUH CYIIIECTBOBAHMS B KOPE T'OJIOBHOT'O MO3Ta BO3HUKAET MPOIIECC
TOPMOXEHUS YCIOBHBIX pediekcoB. TopMOKEHHUE AEIAT HA YCIOBHOE (BO3HUKAET
B T€X LIEHTPAX, UTO U caM pediekc) u 0e3yCclIoBHOE (HABOAUTCSA U3BHE U MOXKET
OBITH BHEIITHUM U 3ampeeabHbIM). JIJ1st BRIpaOOTKH YCIOBHOTO pediiekca Heo0X0-
JIUMO COOJIOZICHHE Psijia YCIOBUI: HEOJHOKPATHOE COBIAICHUE BO BPEMEHHU
YCIIOBHOTO U O€3yCIIOBHOTO pa3apa>KUTENeH; yCIOBHBINA pa3ApaxKuTeNb JOKEH
HAYaTh JEHCTBOBATh HA HECKOJIBKO CEKYH/I PaHbIlle O€3yCIOBHOTO Pa3APAKHUTES.
B pe3ynpTaTe Mexay AByMs LIEHTPAMH B T'OJIOBHOM MO3Ty BO3HUKA€T BPEMEHHAs
CBSI3b, IOCKOJIbKY LIEHTP 0€3yCIIOBHOTO peduiekca 3aHUMAET B MO3TY JOMUHUPY-
IOLIEe TI0JIOKEHHUE, TO OH OTTATHBAET Ha ceOst BO30YKAeHNE, BOSHUKAIOIIEE B IICH-
Tpe YCIOBHOTO pediiekca.

CnocoOHOCTB K BBIPAOOTKE YCIOBHBIX PEIIEKCOB U CKOPOCTh UX BBIPAOOT-
KH JIETJIA B OCHOBY YY€HMS O TUIIAX BBICIIECH HEPBHOM JEATEIBHOCTH, KOTOpas Xa-
pakTepusyerTcs TpeMs NapamMeTpaMu: CHJION HEPBHBIX MpoIeccoB (paboTocnocon-
HOCTh KJIETOK MO3I'a), YPaBHOBEIIEHHOCTHIO (COOTHOLIEHUE MEXTY CUIION MPOLIec-
COB BO30Y>KJICHUSI 1 TOPMOXKEHUSI) U TMOJIBUIKHOCTHIO (CKOPOCTh CMEHBI MPOIECCOB
BO30YXK/ICHHS U TOPMOKEHHUS ).

Y CTaHOBIIEHO YETHIPE THUIMA BBICIIEN HEPBHOU NEATEIBHOCTH:

1. CunpHbIH, ypaBHOBEIIEHHBIN, TOJABUKHBINA (CAHIBUHUK).

2. CunbHBIN, ypaBHOBEIICHHBIN, MHEPTHBIN ((pJIerMaTuK).

3. CusnpHBIM HEypaBHOBEIICHHBIHN (XOJIEPUK).

4. CnaOblii (MEIaHXOJIUK).

B ocHOBe noBeCHUS )KMUBOTHBIX JIEKAT UHCIMUHKNbL — CUCTEMA CIIOKHBIX
LENHbIX 0€3yCIOBHBIX PeIIEKCOB, HAa KOTOpPHIE B npoiiecce Ku3Heaes TenbHOCTH
HaCJIauBaeTCsl Macca YCIOBHBIX PEQIIEKCOB.

Hayxka, n3yyaromast noBeJJIeHUE )KMBOTHBIX, HA3bIBAETCS 3TOJIOTUEH.

Ilepudepuueckas nepenas cucmema COCTOUT U3 MPOHU3BIBAIOIINX BCE TEJIO
HEPBOB, KOTOPbIE MPOBOAAT UMITYJILCHI OT PELIENTOPOB K MO3TY M OT MO3ra K pa-
O0ouemy oprany. [1o xony HEpBOB pacnonararoTcs ranriuu. Hepssl gensites Ha
CIIMHHOMO3TOBbI€ U YepernHble. CIMHHOMO3IOBbIE HEPBBI OTXOIAT MOCETMEHTHO
OT CIIMHHOT'O MO3Ta, C KOTOPHIM OHU CBA3aHbl KOPEHIKaMH (JOPCaTbHBIM — YYB-
CTBUTEJBHBIM U BEHTPAJIbHBIM — JBUTaTelIbHbIM). Ha nopcaibHOM Kopenike pac-
IIOJIOKEH CIIMHAJIBHBIA raHryIvi. 110 BBIXOQY U3 MO3BOHOYHOIO KaHaja HEPB NOA-
pazzensercs Ha JOPCAIbHYIO U BEHTPAJIbHYIO BETBU. BEeHTpalIbHbIE BETBH BCEX
HEPBOB, KPOME I'PYAHBIX, yYACTBYIOT B 00pa30BaHUN HEPBHBIX CIJIETCHUN (1L1EH-
HOT0, IJIEYEBOIO — WHHEPBUPYET IPYJHYI0 KOHEYHOCTh H MTOSICHUYHO-
KpPECTIIOBOI'O — MHHEPBUPYET OPIOIIHYIO CTEKY, TA30BYI0 KOHEYHOCTh, HAPYKHbIE
ITOJIOBBIE OpraHbl U BBIMS y CAMOK).

Cpenu HepBOB IUICUEBOTO CIJICTEHUS] HAMOOJIBIIIETO PA3BUTHS JOCTUTAIOT
nay4esoit HepB (N. radialis), KoTOpbIii HHHEPBUPYET BCE IKCTEH30PBI JJOKTEBOTO,
3aIICTHOTO ¥ MaJbIIEBBIX CYCTaBOB, JIOKTeBoM (N. ulnaris) u cpenuunsii (N. medi-
anus) HepBbI, KOTOPbIC MHHEPBUPYIOT (PIICKCOPHI 3aICTHOTO M MAaJBIIEBBIX CyCTa-
BOB. CpeIMHHBII HEPB JOCTUTAET TPEThel (pajlaHru nanblia.

Cpenu HepBOB MOSICHUYHO-KPECTIIOBOTO CIUIETEHUS HanuboJiee KPYITHBIM SIB-
asiercst Oenpennsii HepB (N. femoralis), KoTopblit HHHEPBHUPYET YETHIPEXTIABYIO
MBIIIIY Oe/jpa ¥ pacroJioKeH B OeIpeHHOM KaHajle Ha MeUaIbHOMN MOBEPXHOCTH




Oenpa, 1 cemanuinHbiii HepB (N. ischia-dicus), KOTOpPbIH HHHEPBUPYET MPaKTHYC-
CKH BCIO Ta30BYI0 KOHEUHOCTh U JCIIUTCS Ha OoubieOeproBbii (N. tibialis) u ma-
7106ep1oBbIi (N. pero”ir) HEPBHI.

UYeperHbie HEPBBI MPEACTaBICHBI 12 mapaMu U 1o cBoeMy (yHKIIMOHAILHO-
My Ha3HAYEHUIO MOAPA3AEIIAIOTCS Ha TPU TPYIIIbL:

1. YyBcTBUTENbHBIE — 000HATENbHBIN (I mapa, cBs3aHa C KOHIIEBBIM MO3-
rom), 3putenbHblii (II mapa, cBA3aHa ¢ IPOMEKYTOUYHBIM MO3IOM) M IPEIIBEPHO-
ynutkoBbli (VIII mapa, cBs3aHa ¢ mpoa0ArOBATHIM MO3TOM).

2. JlsurarenbHble — riazoaBuratenbubiil (III mapa, oTxogut oT cpemHero
MO3Ta, UHHEPBHUPYET MBIIIIIBI TJIA3HOTO s10J10Ka), 010koBbIN (IV mapa, oTxoaut ot
CpeIHET0 MO3Ta, MHHEPBUPYET MBIIIIBI I1a3HOTO s10510Ka), oTBoAsmui (VI mapa,
OTXOJMT OT IPOJOJIrOBATOr0 MO3ra, MHHEPBUPYET MBIIIIIBI TJ1a3HOTO s0JI0Ka), J10-
6aBounbii (XI mapa, OTXOIUT OT MPOJOJITOBATOTO U CIMHHOTO MO3ra, HHHEPBUPY-
€T TpaneueBUIHYI0 U MIEYEr0JOBHYIO MBIIIIIB), Toaba3biunblil (XII mapa, orxo-
IUT OT IIPOJOJITOBATOTO MO3Td, NHHEPBUPYET MBILIIIBI A3BIKA).

3. CmemanHble — TpoWHUYHBIN HepB (V mapa, OTXOIUT OT MO3TOBOTO MO-
CTa, 00ECIIeYNBAET YyBCTBUTEIbHYIO HHHEPBALIMIO BCEX PETMOHOB T'OJIOBHI U JIBU-
raTeJIbHyI0 WHHEPBAIMIO JKeBaTeIbHBIX MbII), JiuieBod (VI mapa, orxomut ot
MIPOJIOJITOBATOTO MO3l'a, OCYIIECTBIIIET MHHEPBALMIO MUMUYECKUX MBIIIL, BKYCO-
BBIX COCOYKOB SI3bIKa, CIIOHHBIX M CIIE3HOH JKeje3), s3bIKOrIOTOYHBIH HepB (IX
napa, OTXOJMT OT MPOAOJTOBATOrO MO3ra, HHHEPBUPYET 00JIaCTh TJIOTKU U S3bIKA,
OKOJIOYIITHYIO CIIOHHYIO JKeje3y), Onyxnatommid HepB (X mapa, OTXOJHUT OT Tpo-
J0JITOBATOT0 MO3Tra, OTHOCUTCS K NapacUMIIaTUYECKONW HEPBHOM CUCTEME).

Becemamuesnas HEPBHAA cucmemda I’ZO()DQS’aeJlﬂe}'}’ZC}Z Ha 08a omoOenia. CAMIIAaTUYE-
CKHMI W NTapaCUMIIaTUYECKUNA, KOTOPBIE OTIMYAOTCS APYT OT Apyra pacloOKeHU-
€M LICHTPOB U FaHIJINEB, 00bEKTAMU MHHEPBALIMU U CTPOCHUEM JIBUTATEIILHOTO
pedaeKTOpHOTO MyTH.

CuMnaTudecKkuil OTaen HHHEPBUPYET TIIAJKYI0 MyCKyJIaTypy cocyaoB. Ero
LEHTPBI PACIOJIOKEHBI B OOKOBBIX POrax rpyJI0NOsICHUYHOTO OT/Ie/1a CIUHHOTO
Mo3ra. ['aHrMu HaxoAsTCs Ha Telax MO3BOHKOB (MapaBepTeOpalibHbIE TAHTIINH,
(OpMHPYIOT MOTPAHUYHBIA CUMIIATHYECKUI CTBOJI) MJIM HEJATEKO OT HUX (Ipe-
BepTEOpaIbHbIe FaHIJIMK: KPAHUAJIBHBIN MIEHHBIN, IOJTYTYHHBIHN, Kay 1adbHbIHI
OpbLKEEUHBIN ).

[IperanrnuoHapHsele (J10y3/710BbI€) BOJIOKHA KOPOTKHE, TOCTTaHTIMOHAPHBIE
(mocney3noBbI€) JJIMHHBIE U BXOJAT B COCTaB YEPEITHBIX HEPBOB, CIMHHOMO3I0-
BBIX HEPBOB MJIM 00pa3yIOT CHEIHAIbHbIE CUMIIATUYECKHE HEPBBI.

[TapacuMInaTHYECKUNA OT/AE]I MHHEPBUPYET IUIAJIKYIO MYCKYJIATypy BHYTPEH-
HUX OPraHoB U eie3. Ero HeHTpsl pacmnonoxkeHsl B cpeiHeM (OTCI0Jja HHHEPBU-
pyercs chUHKTEp 3payka), MPOI0JIroBaTOM (OTCI0JIa HHHEPBUPYIOTCA CIe3Has U
CJIFOHHBIE JKEJIE3bl, & TAKXKE OPTraHbl U XKeJe3bl IeH, TPYIHON U OPIOIIHOI 1mosIo-
CTEl) MO3Te U B KPECTLIOBOM OT/IeJI€ CHUMHHOTO MO3Ta (0TCIO[]a MHHEPBUPYIOTCS
OpraHbl U *eJje3bl Ta30BOM 1nonoctu). [IperanrironapHbie BOJOKHA JJIMHHBIE U
OOJIBIITMHCTBO M3 HUX MPOXOIST B cocTaBe Oy atomiero Hepsa (N. vagus), moct-
raHTJIMOHapHbIE BOJIOKHA KOpoTKUe. [lapacumnaTuyeckre raHriimy pacioaoKeHbl
B CTEHKE BHYTPEHHUX OPIaHOB UJIM BOKPYT OPraHOB (3KCTpa- U MHTpaMypajbHbIe
TaHTJINN).

Cnunnou moze — medulla spinalis — nexxwut B mo3BoHoYHOM KaHaie. B Hem
pa3IMyaroT MEWHBIA, TPYAHOM, TOSCHUYHBIN U KPECTLOBBIN OTEIbI. [[Ba mocnen-




HHUX W3- 32 HCOOJIBIION BEITMYNHBI KpeCTOHOBOI'O OTACIA 06’LC,Z[I/IH$IIOT B ITOsJICHHUY-
HO-KpCCTHOBbIﬁ OTACII. B o6nactu mreitnoro u IMMOSICHUYHO-KPECTIOBOI'O OTACIIOB
CIUHHOMN MO3T 06pa3yeT COOTBETCTBEHHO ILICMHOE M MOSICHUYHOE YTOJIIIICHUA.
CBs13aHO 3TO C TCM, 4TO B 001acTu Ux PaCIOJIOKCHUA JICKKUT OoJbIIIee KOJIMYSCTBO
HCPBHbLIX, I'"TABHBIM 06p2130M



JIBUTATENbHBIX KJIETOK, OTPOCTKH KOTOPBIX 00pa3zyroT Oenoe BEeIecTBO U MOIIHO pa3-
BUTBHIC HEPBBI ISl TPYAHON U Ta30BOM KOHEUYHOCTEM.

KpanuanbHblil KOHEI] MIEHHOTO OT/eNIa CHUHHOTO MOo3ra 0e3 0COObIX TpaHuI]
IIEPEXOIUT B IPOIOATOBATHIA MO3T. KaynaibHbli KOHEL TOSACHUYHO-KPECTLIOBOTO
oTJieNIa Pe3KO CY>KHUBAETCsI, 00pa3ysi MO3TOBOM KOHYC, KOTOPBIN B A bHEHIIIEM TIe-
PEXOIUT B KOHLEBYIO HUTh, 3aKaHYMBAIOLLYIOCA B 00JIACTH MEPBBIX XBOCTOBBIX
MTO3BOHKOB. DTO HEJOPA3BUBAIOIIASCS Y MIIEKOIUTAIOIINX XBOCTOBAS YaCTh CIIUH-
HOI'O MO3Ta.

OT CnMHHOrO MO3ra OTXOJAT NEPHEHANKYJIIPHO CHUHHOMO3TOBBIE HEPBBI,
KOTOPBIE BBIXOIAT YEPE3 JEKAIIUE TPOTUB HUX MEKITO3BOHOUHBIE OTBEpCTUs. B
3aIHEN YaCTU MO3ra HEPBBI OTXOJAT OT MO3ra MO/ OCTPBIM YTJIOM U, HAIIPABIISASIChH
Ha3a/l, BBIXOAAT U3 MO3BOHOYHOTO KaHala KayJalbHEe MECTa UX OTXOK-JICHHUS OT
Mo3ra. B pe3ynbraTe MO3roBoil KOHYC ¥ KOHIIEBAasi HUTh COMPOBOYKIAIOTCS HA 3Ha-
YUTEJIBHOM MPOTSHKEHUH OTOLIECAIIMMH PaHbIIE OT MO3T'a, HO HE BBIIIEAIINMH €I
13 IO3BOHOYHOI'O KaHajla HEpBaMU. DTH HEPBbI 00pa3yloT €331 MO3TOBOT0O KOHY-
ca COMHHOI'O MO3ra Kak Obl KHCTOUYKY, Ha3bIBAEMYIO KOHCKUM XBOCTOM.

Ha nonepeunom paspese CBEKEro CMHHOIO MO3ra BUJHO, YTO OH COCTOUT
13 0€J0ro MO3roBOI0 BEIIECTBA M0 NEPUPEPHH, CEPOTO MO3TOBOI'O BEILIECTBA B
CepeauHe U LEHTPAJIBHOIO CIIMHHOMO3IOBOTO KaHaja B IIEHTPE CEPOro BEIIECTBA
(puc).

Cepoe BemiecTBO MO3ra Ha ONepeyHoM paspese umeeT popMy Oyksbl H
Wy JeTsiel 6abouku. YacTe ceporo BelecTBa, COOTBETCTBYIONIAS NIEPEKIIaIHE
O0ykBbl H, Ha3bIBaeTCs cepoit cnaiikoit (6), B IIEHTPE €€ HaXOIUTCA LIEHTPATbHBIN
CHMHHOMO3roBOM KaHai (11), 3anoJHeHHbI CHMHHOMO3TOBOH JKUJKOCThIO. OT
KOHIIOB CE€pOM CHailKu J0PCaJIbHO OTXOMAST MPaBbli U JIEBBIN JOPCATIBHBIE CTOJIObI,
WM poTa, Ceporo BemiecTna (5), a BEHTPaIbHO — MPaBbIN U JICBBI BEHTPAJIbHBIC
CTOJIOBI, MU pora, ceporo BemiecTa (10). B rpyiHOM U MOSICHUYHOM OT/IeNIax
CIIMHHOTO MO3ra, KpOMe TOT0, UMEIOTCS MPaBblil U JIEBBIH JIaTepaibHbIE CTOJOBI,
WJIK pora, Ceporo BellecTBa (8), KOTOPhIE PaCIOI0KEHbBI MEXIY JOPCATBHBIM U
BEHTPaAJIbHBIM CTOJI0AMH CBOEU CTOPOHBI.



74 %
Puc. Cxema nonepedHoro pa3pesa ClIMHHOTO Mo3ra (cxeMa pedIeKTOpHOU Ty-

U U
pacnpocTpaHeHus pediekca):

1 — Kopa rojao0BHOTO MO3ra;

2 — Teno YPPeKTOpHOTO HEUPOHA;

3 — ero HeHlpwur;

4 — nopcalibHBIM KaHATUK OEJIOro BEIIECTBA;

5 — JopcalibHbBIN CTOI0 (POT) CEpOro BEIIECTBA;

6 — cepas crmaiika MO3Ta;

[ —raTepalibHbI KaHATUK OEJIOTO BEIIECTBA;

8 — nmarepayibHbBIN CTOJIO (POT) CEporo BEIIECTBA;

9 — s(pdexTopHBIC OKOHYAHUS B MBIIIILIE;

10 — BeHTpasIbHBIN CTOJIO (POT) CEPOTO BEIIECTBA;

11 — cnMHHOMO3TOBOM KaHAJI;

12 — BeHTpaJIbHBIN KAaHATUK OCJIOr0 BEIECTBA;

13 — 4yBCTBUTENBHBIN HEHPOH;

14 - nopcanbHBIN KOPEIIOK;

15 — 3¢ exTopHBII OTPOCTOK,;

16 — nopcanpHas cpenuHHAS 00PO3a;

17 — natepanbpHas qopcajibHas 00po3aa;

18— teno penenTopHOTro HEMpOHa,

19 — cnMHHOMO3TOBOM T'aHTJINN;

20 — cMelIaHHBIN HEpB;

21— penenTopHbIil OTPOCTOK;

22 — BEHTpaJIbHBIA KOPEIIOK;

23 — natepanbpHas BEHTpaibHasi 60po3a,

24 — BCTaBOYHBIN HEHUPOH;

25 — BeHTpabHas CpEeIUHHAS ST,

26 — penenTopHbie OKOHYAHMS;

27 — Koxa.

benoe Mo3roBoe BelecTBO AENUTCS BEHTPAJIILHON CPeIMHHOMN 1Ienbio (25) u

JTOpCAIbHOM CpeTMHHOM 00opo30ii (16) Ha mpaByro U JIeBYIO MOJIOBUHBL. Kaxkmas
MOJIOBUHA O€JI0oro BEUIECTBA, B CBOIO OuY€pedb, POraMu, WM CTOJI0aMH, CEpOro
MO3TOBOTO BEIIECTBA JEIHUTCS Ha JopcanbHbie (4), 60koBbIe (7) M BEHTpaIbHBIC
KaHaTHKY (/2). BeHTpalbHbIE KAHATHKU HE MOJHOCTHIO OTEJICHBI IPYT OT JApyTa
cpenuHHOM TIenbro. OcTtaromiascss Hepa3AeICHHOW YacTh KaHATUKOB HA3bIBACTCS
BEHTpaJIbHOU Oenoil cnaiikoi. Mexay nopcalbHBIMU KaHATHKAMU CHAPYKH 00pH-
COBBIBAETCS IOpCcalibHAs CperHHas 00po3a. JlarepasbHO OT HEe U OT BEHTPab-
HOH CPEIMHHOMU IIEIM UMCIOTCS €I ¢ Ka)KJ0W CTOPOHHI 1O JIBE JlaTepajbHbIe 00-



posanbl (17, 23), koTopble OTAEHAIOT OOKOBBIE KaHATUKH (7) OT JOPCATBHBIX U BEH-
TpaJbHBIX KAHATUKOB (4, 12).

TonogHoti mo3e IPENCTABIAET COOOM OJMH U3 CaMbIX Ba)KHBIX OPTaHOB, KO-
OPJIUHUPYIOIIHUX paboTy Bcero opranuzMa. COBMECTHO CO CIIMHHBIM MO3TOM BXO-
IUT B COCTaB LICHTPAJIILHOW HEPBHOM cHCTeMBI. [Ipn HapylmieHnn AesTeIbHOCTHIO
XOTs1 OBl OJTHOTO M3 €r0 CTPYKTYPHBIX KOMIIOHEHTOB MPOUCXOIUT MOCIEAYIOIIEe
HapyiieHne (PyHKIMOHUPOBAHUS MHOTHUX CHUCTEM, OPTaHOB U TKaHEH OpraHu3Ma,
TaKk KaK OOJIBIIMHCTBO IICHTPOB T'OJIOBHOTO MO3ra, HECMOTpPS Ha MX pa3/eicHHE
(xoTopoe BbITONHSETCS OoJiee /Uit yao0CTBa MPOBEACHUS KIMHUYECKON TUArHO-
CTUKH), SBJSIOTCS MONMU(PYHKIIMOHATHHBIMA, U pab0Ta IEHTPAIbHOW HEPBHOU CH-
CTEMBI, B TOM YHCJIE U TOJIOBHOTO MO3Ta, IPOBOJIUTCS BO B3aUMOJICHCTBUU BCEX €€
CTPYKTYD.

CTpyKTypHO! €OUHULIEN LIECHTPAIbHOW HEPBHOM CHUCTEMBI SBIISIETCS HEPB-
Has KJIETKa - HEMPOH, BO MHOTOM IIOXOKHW Ha JPYTrue KJIETKU TKaHEH OpraHu3ma,
HO TaKX€ U UMEIOIIMN HEKOTOpPbIE OTIWYUTEIbHbIE YepThl. PABHO Kak U KJIETKH
JIPYTUX TKaHEW, HEMpOH MMeeT 000J0YKy, KOTOpas, OJHAKO, OTJINYACTCS 3HAYM-
TEJIBHOM IIOTHOCTBIO 10 CPABHEHUIO C TAKOBOW y KIIETOK JIPyTMX TKaHeu. B mu-
TOIUIa3ME€ HEMpPOHA UMEIOTCSl OPraHeUIbl - MUTOXOHJIPUH, OTBEYAIOLIUE 332 CHHTE3
SHEPrUH, MIEPOXOBATHIN (MMEIOIINI Ha CBOEH MOBEPXHOCTH PUOOCOMBI, B KOTO-
PBIX OCYILIECTBIISICTCS CUHTE3 CHEU(UUEeCKUX Uil JaHHOW KIETKU OENKOB) W
JIAIKUA PETUKYJIYM, CUCTeMa TpyOOUYEK, BBITIOITHSIONINX OMOPHYI0 (PYHKIHIO U
MOACPKUBAIOIINX OMpeAeIeHHYI0 (opMy KIeTKH. Takke B HEUpPOHE HMMEIOTCS
AIpo U SAPBIIKH. OTIHYKe XK€ HEPBHOM KIETKH OT OOJIBIIMHCTBA APYTHUX KIETOK
OpraHM3Ma 3aKJII0YaeTCs B HEBO3MOKHOCTH OCYIIECTBICHUS IPOLIECCOB ACIICHHUS C
LEJIBI0 PA3MHOXKEHUS.

COBOKYITHOCTh BCEX HEHMPOHOB I'OJIOBHOI'O MO3Ia COCTABIISIET CEPOE BEIIE-
CTBO KOPBI U MOJKOPKOBBIX sijiep (B €r0 COCTAaB TaKKe€ YACTUYHO BXOMST U OTPOCT-
K1 HelipoHOB). Kaxkblii HepoH MMeeT JBa TUMa OTPOCTKOB - JCHAPUTHI U aKCOH.
[To nenapuTaM, UMEIOIIUM BETBAIIMICS BUJ U MO ATON MPUYMHE TMOJTYUHUBIIUM
XapaKTepHOE Ha3BaHUE, UMIYJIbChI MOJBOATCS K TEIy HEHpOHA, B TO BpeMs Kak
M0 OTPOCTKY, HA3bIBAEMOMY aKCOHOM (OT FPEUECKOro CI0Ba «OCh»), JNIMHHOMY H
HEBETBAIIEMYCS,

HEpBHbIE UMITYJIbCHI TIEPEIAIOTCS OT TeJa HEMPOHA K TeJlaM JPYTruX HEMPOHOB WM HA
WCTIOJTHUTEIbHBIC TKAaHU U OPTaHBbI.

Kak mexnmy nByMs IeHApUTaMH WIH JIByMs aKCOHAMU, TaK U MEXIY JAEH/I-
PUTOM M aKCOHOM, a TaK)K€ MEXKIy OTPOCTKAMH U TEJIaMU HEHMPOHOB CYHIECTBYIOT
TaK Ha3bIBA€MbIC CHHAIICHI - MECTa Iepeaadyd HepBHOTO BO30YyxaeHus. bonbimn-
CTBO CHHAIICOB XapaKTEPHU3YIOTCS HAIIMYMEM XUMHUUYECKOT0 MEXaHHM3Ma Mepeaadn
BO30Y>KJICHUS - TIPU TIOMOIITY BEIIECTB-MEIUATOPOB, K KOTOPHIM OTHOCSITCSI TaMMa-
amuHomacisiHas kuciora (I'”AMK), rmunus, aneTwixoiauH, HOpaapeHaIuH U He-
KOTOpBIE IpyTHE.

[Ipu goctmwxeHnr BO30YXKIEHUEM MPECUHANTUYECKOU MEMOpaHbl B KIIETKE-
UCTOYHUKE BO30YXKIEHUS, B HEW MOJ €ro AeCTBUEM BbIpaOaThIBAETCs OOJBIIOE
KOJMYECTBO XMMHYECKOT0 BeIlleCTBa-MeANATOPa, OKa3bIBAIOLIETO JIMOO TOPMO3s-
miee, 1100 Bo30Yykaaromiee aecTBue. Meauarop MpoXoauT Yepe3 MEKCHUHAITH-
YEeCKYIO LIEIb K MOCTCUHANTUYECKOW MeMOpaHe, MPOHUKasi Yepe3 KOTOPYIo, OKa-
3pIBACT BO3JICHCTBUE HA €€ MPOHHUIIAEMOCTh, OJlarojapsi 4yeMy BO3MOXKHA TeHepa-




151 HOBOT'O TIOTEHIIMAJIA ACHCTBUS U JalibHEIlIee pacpoCcTpaHeHUE BO30Y K IEeHUs
yK€e MO Telly IPUHUMAIOIIEN HEPBHOMW KIIETKHU.

I[ToMuMO HENPOHOB, B LEHTPAIBLHOM HEPBHOM CHUCTEME UMEIOTCS KIIETKHU
HEWPOTJINH, WU TJIMAJIbHBIE KIETKU. YHUCIIO UX HAa HEKOTOPBIX y4acCTKaX HEPBHOU
CUCTEMBI B JECATH pa3 MPEBOCXOJIUT YUCIO HEMPOHOB, XOTS UMEHHO IOCJIEIHHE,
KaK y>ke OBbLJIO CKa3aHO BBILIE, SIBISIFOTCS CTPYKTYPHOM M (PYHKIIMOHATBHOU €Tu-
HUIEH LIEHTPaJIbHOM HEPBHOM CHCTEMBI, PaBHO Kak M nepudepuyeckoil (ux oT-
poctkn). K riamanbHbIM KJIE€TKaM OTHOCSITCS aCTPOLMUTHI, OJMUTOACHAPOLUTHI U He-
KOTOpBIE€ JAPYTUE TUIBI KJIETOK pa3iuyHbIX (opM U pazmepoB. OHHU, 1O JaHHBIM
MOCJICTHAX MCCJICIOBAHMMA, BBITTOTHIIOT HECKOJIBKO (yHKIUN. Tak, KIETKA HEUpO-
IIMKA 00eCreunBaloT GU3NUECKYIO 3aIIUTy HEUPOHOB OT PA3JIMYHBIX BHEIIHUX Me-
XaHWYECKUX BO3JeUcTBUN. [InTaHNE HEPBHBIX KIETOK TAKXKE OCYIIECTBISAETCA MPH
NOMOIIM TJIMAIBHBIX KJIETOK, KOTOPBIE HAMPSIMYI COINPHUKACAIOTCS C COCYIaMH,
HECYIIUMH KPOBb C COJIEpKAIIMMUCS B HEW MUTATEILHBIMU BellleCTBaMH, HE00XO-
IUMBIMU JUIs1 (DYyHKIMOHMpPOBaHUS HeHpoHOB. OTMeueH Takke TOT (hakT, 4To
KJIETKU HEWPOTJIUU CTIOCOOHBI K MEPEABMKEHUIO B CTOPOHY 00Jiee aKTUBHO (PYHK-
LHUOHUPYIOIIKUX HEHPOHOB - NIl oOecrnedeHust ux 3(PpPekTuBHON paboThl U Ooiee
BBICOKOHM MOTPEOHOCTH B MUTATEIBHBIX BEIIECTBAX.

HenocpencTBeHHO roJIOBHOM MO3T MOJAPA3IENsAETCsl Ha HECKOJIBKO OTAEINOB -
KOHLIEBOW, IPOMEKYTOUYHBIN, CPEAHUM (3TU OTAENBI OTHOCATCA K OOJIBIIOMY MO3-
ry), 3aHUI U NPOAOIATOBATHIA (OTHOCUMbBIE K pPOMOOBUAHOMY MO3TY), K KaKIOMY
M3 KOTOPBIX OTHOCSTCS enle 0oJjiee MEIKHE CTPYKTypHbIe KOMIOHEHTHI. [Ipuuem,
HEOOXOAMMO OTMETHTh, UTO OTHECEHUE TEX WJIM MHBIX 3JIEMEHTOB K ONpPEIEIICH-
HOMY OTJI€Jly T'OJIOBHOTO MO3ra JIOBOJIBHO YCIIOBHO M, KPOME TOT'0, MOXET pas3Jiv-
4aThCsl B 3aBUCUMOCTH OT aBTOpa KJIacCCU(PHUKAIUN aHATOMUYECKHX 00pa30BaHUl.

K xoH1eBOMy - nepegHemMy - MO3Ty OTHOCSATCS IUTall, BKJIIOYAOLIUN B ceOsl
HOJyIIapHsl TOJIOBHOTO MO3ra, OOOHATEIbHBIM MO3T M I0JIOCATOE TENO, a TAKKE
oOpa3yembie dTUMHU OTHeJIaMH OOKOBBIC Keaymouku. Ilnami, kak u OOJBITHHCTBO
JIPYTUX OTAEJIOB TOJIOBHOI'O MO3Ta, (POPMHUPYETCS CEpbIM U O€lbIM BEIIECTBOM.
Cepoe BeleCcTBO MPEACTABISET OO0 KOPY TOJIOBHOIO MO3ra, MOKPBITYIO H3BH-
JUHAMU W Oopo3agamu, HauboJsiee KPYMHbIE M3 KOTOPBIX HMEIOT COOCTBEHHBIE
Ha3BaHus (Oa3anbpHas OOpoO37a, 3aTHUIOYHO-BUCOYHAs O0pO3/a, cuibBUEBa 00PO3-
11a, 9KTOCUJIbBHEBA 00PO3/1a, HaJICWIIbBHEBA OOPO3/1a U MHOTHE JIPYTHUE).

ITox kopoii pacnosokeHo 0enoe MO3roBO€ BEIIECTBO, MPEICTABISAIONIEE CO-
00l TIPOBOAIIME IMTyTH KOPBI OOJIBIIUX MOIYIIAPUA, CBS3BIBAIOIIUE MEXKY COOOM
KaK OT/EJIbHBIE LEHTPBI OJTHOTO IMOIYIIApHs, TAK U LEHTPBI IPABOrO U JIEBOTO IO-
Jymapuil Mexay coOol M ¢ OTAellaMH CTBOJIa MO3Tra M CIIMHHBIM MO3roM. Te Bo-
JIOKHa, KOTOpBIE CBS3bIBAIOT MEXKAY COOOM /Ba moiymapusi, GOpMUPYIOT MO30JIH-
CTO€ TEJI0, PACIIOJIOKEHHOE B ILEIN MEXAY MOJYLIAPUIMHU U COCTOSLIEE U3 KOJIEHA
Y BaJIMKAa MO30JMCTOTO TENa.

[ToaxopkoBeIe siApa, TAKKE KaK MU KOpa OOJbIIMX MOJyIIapuid, copMupo-
BaHbI cepbIM BenlecTBOM. OHM BBITIONHSIOT (GYHKIHIO MOCPEAHUKA B IPOBEICHUN
HEPBHBIX MMITYJbCOB, U3HAYAJIHHO MOCTYMAIOIIUX UMEHHO B MOJKOPKY U TOJBKO
3aTeM - B KOpy OoJbInX nosymapuid. K mogKOpKOBBIM SiJpaM OTHOCHUTCSI OOOHSI-
TEIbHBIA MO3T, COCTOAILIMN, B CBOIO OUepe/b, U3 OOOHSATENbHBIX JIYKOBHII, TPaK-
TOB, W3BWJIHMH, TPYIIEBUAHOW IOJM, TWMNNOKammna (aMMOHOBBIX POTOB) M CBOJA.
['pymieBuHas A0S BBIMOMHIET (PYHKIMHA BTOPUYHOTO OOOHSTEIHHOTO LIEHTpa, a
TUNIOKAMII SIBJISIETCS KaK OOOHSATENBHBIM, TaK U BKYCOBBIM LIEHTPOM.



B cocTaB npoMeKyTOYHOI0 MO3ra BXOJAT SIUTAIaMyC, TalaMmyC M TUnoTa-
Jamyc, 00pa3yrole CTEHKU TPETHETO JKETyI0UKa TOJIOBHOTO MO3ra. JNUTaIaMycC
BBINOJIHIET HApAaBHE C IPYIIEBUIHOM 10J€H M aMMOHOBBIMU poraMu (pyHKILHUIO
OOOHSTENILHOTO LIEHTPA, a TAKXKE CIIY>)KMUT MECTOM PACIIONOKEHUS MU ]H3a - IHIIO0-
KPUHHOM JKeJie3bl, B KOTOPOM OCYILECTBIISICTCS CUHTE3 OMOJIOTMYECKH AKTHUBHBIX
BEILIECTB, B TOM YHCJIE - MEJIATOHUHA, THCTAMHUHA U JPYTHUX.

Tanamyc sBiseTcs 0HUM U3 IIEHTPOB OO0JIEBON UyBCTBUTEIBHOCTH U PETY-
JUPOBAHUS TOHYCA MBIIIL, Yepe3 KOTOPhI HHPOpMAaIHs B BUIE BO30YKICHUS Tie-
penaercs Mo LEHTPAIbHBIM MPOBOASIIMM IYTSM K HEHPOHAM KOPBI TOJIOBHOTO
mosra. OH ¢opMupyercs: OONBIIMM KOJUYSCTBOM sijep (HECKOJBKO MECATKOR),
HoJpa3AeiAoIuXcs Ha cneuuduueckue u Hecrenugpuyeckue. Crneuuduueckue
A7pa BBINONHIIOT (YHKIUU NPOBEACHUS KUHETUYECKHMX M TAKTWIBHBIX (KaK OT
BHEIIHHUX, TAK U OT BHYTPEHHUX PELIEITOPOB) UMILYJIbCOB, 3pUTEIBHBIX U CIYXO-
BbIX curHanoB. Hecneuuduueckue sjapa nepenaroT Bo30yKIEHUE B pa3iIMyHbIC
HOJKOPKOBBIE LIEHTPBI, OTKYJIa MOCIEAHEE PACIIPOCTPAHSIETCS 110 HANPABICHUIO K
Kope OosbIIMX Mmostymapuil. ['unoranamyc aHaTOMUYECKH HAXOJUTCS MO TajlaMy-
COM M BBIMIOJHSET (DYHKIIMIO IIEHTpa PETyNALlUUA padOThl BETreTaTUBHON HEPBHOU
cucteMbl. OH, TaK)K€ KaK U TaJaMycC, COCTOMUT U3 SAEP, pa3Mepbl KOTOPBIX, OJTHAKO,
HaMHOI'O MEHBIIIE, YEM Y TIOCIIEHETO.

Snpa runoranamyca pacroJIOXKEHbl TpyIIaMH, OObEIWHEHHBIMU B IIpe-
ONTHYECKYI0, CPEIHIOND, HAPYKHYIO U 3aJHIOK. B 3THX rpynmnax siaep pacrosio-
’KEHBI LICHTPBI F0JIOJA, HACBIIEHUS U YKaXK]Ibl (PEryJisilys BOJHO-COJIEBOIO0 0OMEHa
B TECHOM B3aWMOJECUCTBUU C TUMIO(PHU3O0M, PACIIOIOKEHHBIM BOJIM3H OT TUIIOTAJIa-
Myca), paclo3HaIIue ONpeeTIeHHbIe (U3MOIOTMUECKHE COCTOSIHUS Oyarojaps
aHaJIM3y COCTaBa MPUTEKAIOIIEH K HUM 110 KPOBEHOCHBIM COCYAaM KPOBU U BbI3bI-
BAIOLIME, COOTBETCTBEHHO PE3YyJIbTaTaM 3TOT0 aHaJIM3a, Pa3jNyHbIe OUTYLICHUS Y
’KUBOTHOTO, HaJM4YME€ KOTOPBHIX HANpaBJICHO Ha YAOBJIETBOPEHHE MOTPEOHOCTEH
OpraHM3Ma C ILeJIbI0 BOCCTAaHOBJIEHUSI HOPMaJbHOTO COCTaBa KpoBU. Takke B I'M-
MOTaJIaMyC€ UMEETCS LICHTP TEPMOPETYJIALINH, TTepepa3apakeHe KOTOPOro OTBET-
CTBEHHO 32 MOBBILIEHUE TEMIIEPATYPhl TeNa, LEHTP CHAa U OOJIPCTBOBAHUSA, LIEHTD,
BJIASIIOIIMI Ha MOJIOBOE CO3PEBAHUE.

Cpennuii MO3r, pacnoJIOKEHHBIA 033y MPOMEKYTOUHOTO, (HOpPMHUPYETCS

YETBEPOXOJIMUEM M HOXKKAMHM MO3ra, Kaxaas U3 KOTOPbIX, B CBOIO O4Y€pelb, CO-
CTOUT M3 TOKPBIIIKH, OCHOBAHUS W PACIOJIOKECHHONW MEXIy HUMH YEpHOU CyO-
CTaHIIMH.
YeTBepoxosMue K€ UMEET YeThlpe Oyrpa - 1Ba epelHuX U JBa 3aaHux. [lepennue
Oyrpbl SIBISIOTCS IIEHTPAMH, OOECIECYMBAIONIUMU BO3HHKHOBEHHE PE(IIEKCOB B
OTBET Ha BO3/ICHCTBHE CBETOBBIX pa3pa)KuTesiei, B TOM YHUCIIE - 3pauKOBOIO pe-
(iexca, NBUYKEHUS TJ1a3 U IOBOPOTA TOJIOBbI, CBEICHUS 3pUTEIbHBIX Ocel. 3aaHue
&Ke Oyrpbl YETBEPOXOJIMHMSI SIBISIOTCS CIYXOBBIMH LIEHTpPaMH, paboTa KOTOPBIX
00yCJIOBJIMBAET U BOSHUKHOBEHNE HEKOTOPBIX BEr€TaTUBHBIX Pe(PIIEKCOB.

B noxpplillikax HOXEK CpelIHEero Mo3ra pachoJiOKeHbl KpacHbIE siapa, siapa
OJIOKOBBIX W TJ1a30/IBUTaTENIbHBIX HEpBOB. KpacHoe sa/po o0pa3oBaHO cepbIiM Be-
mectBoM. OHO TPUHUMAET y4acTHE B PEryJsiiMKd MBIIIEYHOTO TOHYCa MOCpEn-
CTBOM TECHBIX CBS3CH MEXKIy HUM M MO3KEUKOM, & TAK)KE CITMHHBIM MO3TOM.
YepHas cyOcTaHLUs, pacloiloKeHHas B HOXKKaX CPEAHEro Mo3ra, HeceT (hyHKIHUIO
KOOPJMHUPOBAHUS KEBATEIbHBIX U TJIOTATEIbHBIX aKTOB U, TAKXKe KaK U KPAaCHbIE
A1Ipa, BIUSET Ha MBILIEYHBIM TOHYC ¥ MBIIIEUYHYIO KOOPAUHALIUIO.



CtBON MO3ra, MOMUMO CPEJHEr0 MO3ra W JIPYyruX aHaTOMUYECKuX 00pazo-
BaHUM, COJEPKUT B CBOEM COCTABE TaK HA3bIBAEMYIO PETUKYJISIPHYIO (OPMALIMIO -
KOMILJIEKC KJIETOK Pa3HbIX (OPM U pa3sMepoOB, COCTUHEHHBIX MEXIy cOoOOM U ¢
JIPYTUMU CTPYKTypamMH HEPBHBIMU BOJIOKHaMH, OOpa3ymOIIMMH TyCTYIO CETh, B
CBSI3U C Ye€M PETUKYJISIPHAS, WIH ceTdaras, (opManus U MOJIydusia CBOe Ha3BaHHE.
Pacmonoxxenue peTukysispHon (opmaruu 0co00e - 4aCTUYHO OHA HAXOJUTCS B
CpeAHEM MO3re, YaCTUYHO - B 3aJIHEM, a KayJIaJIbHOW CBOEH YacThiO - B MPOJOJITO-
BaTOM, TIEPEXO/ISIIEM B CIIMHHOM MO3T 0€3 BUIUMBIX TPAHMII.

OYHKITUU PETHKYJIIPHON (OpMAIMK 3aKITI0YAlOTCS B IPOBEICHUHA UMITYJIh-
COB OT OJJTHUX CTPYKTYp HEPBHOW CUCTEMBI K APYTUM, BIUSHUU HA pabOTy MHOTHUX
CUCTEM OPraHOB M TKaHEW, B TOM YHCIIE - Ha CEPICUHO-COCYAUCTYIO CUCTEMY, HKe-
Je3bl BHYTPEHHEH CEeKpeluu, MUIIEBAPUTENIbHYIO U BBIICIUTEIHYIO CHUCTEMBI.
Uepes peTukyisipHyto GopMalfio UAyT U BOCXOISIINE UMITYJIbChI - 110 HalpaBJie-
HUIO K KOpe TojoBHOro Mo3ra. C ee MOMONIbI0 NMPOU3BOAATCS MHOTOYHCIICHHBIC
SMOLMOHAJIbHBIE PEAKIHUUA KUBOTHOIO, NMPUYEM HA HUX MPOSBICHUE OKA3bIBAET
BJIMSIHUE KaK Kopa OOJIBIIUX MOyIIapUi MOJ NEHCTBUEM PETUKYJISIpHOUN dhopma-
[IUU, TaK U HAMPOTHUB - PETUKYJIsIpHAs (hopMaliusi IO/ BIUSHUEM KOPBI MOTYyIIapUii
0OJIBIIOTO MO3Ta.

Eme ogHuM BaKHEWIIMM aHATOMHUYECKUM OOpa3oBaHUEM MO3ra SIBJISIETCS
MO3)KE€UOK, PACIOJIOKEHHBIM B 3aJHEM MO3Te PsIIOM C MO3TOBBIM (BapOJIMEBBIM)
MOCTOM U MPOAOATOBAaTHIM MO3roM. CTPYKTYpHO MO3KEUOK MOApa3esieTcsl Ha
MpaBoe U JICBOE MOIYIIAPpHUs, MPABYIO U JIEBYIO JIOJHU, a TAKXKE YEPBSIUYOK, pPacIo-
JIO’KEHHBIN TIocepeuHe 3Tux oOpaszoBanuii. Kopa momymapuii mo3xeuka o0pazo-
BaHa CEPBIM BEIIECTBOM, a BHYTPH HUX HAXOAUTCS O€I0e BEIIECTBO - MPOBOISIINE
IyTH MO3XEYKa, IPEACTAaBICHHbIC HEPBHBIMU BOJIOKHAMHU. Takke MO3KEUOK NMe-
€T HOXKH, CHOPMHPOBAHHBIE, aHAJIOTMYHO OEJIOMY BEIECTBY fJiep MOJIyIIapuid
MO3K€YKa, HEPBHBIMU BOJIOKHAMH, COOpPaHHBIMH B IYYKH, OTXOJAIIME OT MO3-
KEUYKa K APYTUM MO3TOBBIM CTPYKTYpaM.

Uepes HUKHUE HOXKKHM BOJIOKHA MPOXOASAT K MPOJIOJITOBAaTOMY MO3TY, 4Yepe3
CpeHHUE - OT KOPbI MOJyIIapuid OOJBIIOro Mo3ra (mpudeM, OOJBIIMHCTBO THUX
BOJIOKOH SIBJISFOTCS HUCXOJSIIMMHU, HECYILIUMHU UMITYJILChI OT KOPBI K MO3KEUKY),
4yepe3 BEPXHUE - MTyYKU BOJIOKOH OT YETBEPOXOIMHUS, SIBIISIOIIETOCS KOMIIOHEHTOM
cpeaHero Mosra. Takke OT MO3KEYKa HUIYT MYyYKH BOJOKOH K KPAaCHBIM sApam,
PaCIOJIOKEHHBIM B MOKPHIIIKAX HOXKEK CPEIHEro MOo3ra, PoOMeKyTOUHOMY MO3TY,
a UMEHHO - TAJIaMyCy W THUIOTAJIaMYyCy, SIBISFOLIMMCS €0 COCTaBHBIMHU YaCTSAMH,
sayipaM, 00pa30BaHHBIM CEPHIM BEIIECTBOM M HAXOASIIMMCS IO KOPOW MoJIyIia-
pui OO0JBIIOTO MO3ra. OyHKINU



MO3K€UKa 3aKJIF0Yal0TCsl B KOOPAUHUPOBAHUU MTPOU3BOJIBHBIX M HETPOU3BOJIBHBIX
JNBW)KEHUH, U €T0 MOPaXKEHNE, BBULY ATOT0, BBI3BIBAET CUJIBHEUIIIEE PACCTPOMCTBO
KOOPAWHAIMY, CHUKEHHE YYBCTBUTEJIBHOCTH, MBIIICYHOIO TOHYCAa BCJIEICTBUE
HapyUIEHUS HOPMAJIBHOTO BOCIPOM3BEJCHUSI CTATOKUHETUYECKUX U CTATUYECKHUX
pedaekcos.

Mo3roBoii (BapoJiieB) MOCT OTHOCUTCS K OJJHOMY M3 CTPYKTYPHBIX 00pa3o-
BaHUU 3aJIHETO MO3Ta U JISKUT Ha KpaHUAJIbHOU (TOJIOBHOI) TpaHUIle TTPOJI0IATOBA-
Toro Mo3ra. Taxke, Kak U APYTHe Y4acTH MO3ra MOCT 00pa30BaH CEPhIM M OEIbIM
BemecTBoM. [lepBoe u3 HUX popmupyercs sapamMu MOCTa, pETUKYISIpHON (opma-
U1 U YEPEITHO-MO3TOBBIX HEPBOB, BTOPOE - My4YKaMHU HEPBHBIX BOJIOKOH. K Bapo-
JMEBOMY MOCTY TOJBOJATCS adPepeHTHbIe (UyBCTBUTEIbHBIE) HEPBBI OT pa3iny-
HBIX 3KCTEPOPELENTOPOB, PACHOJIOKEHHBIX B POTOBOM MOJIOCTH, TJIa3aX, KOXKE U
MBIIIEYHOW TKaHU JIMIIEBOM YAaCTH TOJIOBBI. JIBUTaTEIbHBIE HEPBBI OT MO3TOBOIO
MOCTa HaIlpaBIISIIOTCA K JIMIIEBOM MYCKYJIaType.

[IpoaosroBaThlii MO3T PACIOIOKEH B CAMOM 3aJIHEM YaCTH TOJIOBHOTO MO3ra
U TPAaHUYUT CO CIIMHHBIM MO3TOM, MPUYEM YETKOW (DAKTUUECKOMN TpaHUIIbl MEKITY
HUMH HE UMEETCS, TCOPETUYECKH K€ OHA MPOXOAUT MO KpaHUAIBLHOMY (TepeaHe-
My) Kparo aTjiaHTa - IepBOro IeiHHoro no3BoHka. K npogonrosaromy mMo3ry noj-
XOJISIT 4yBCTBUTEIIbHBIC HEPBBI, UMEIOIIKE PELETITOPHI HA KOXKE TOJIOBHI, B OpraHax
MULIEBAPUTENBHON U CEPIEYHO-COCYIUCTON CUCTEM, CIYXOBOM aHAIIM3AaTOPE, JbI-
XaTeapHOM cucteme U T.4. OT MPOAOJATOBATOIO MO3ra BBIXOAST HEPBBI TAKKE KO
MHOTUM U3 3THUX OPTaHOB, B TOM YHUCJI€, OTHOCSIIUMCS K MUIIEBAPUTEIILHOU, JbI-
XaTEJIbHON CHCTEMaM, KOKHOMY MOKpPOBY. OTpOMHYIO pOJIb UTPAET MPOJIOATOBaA-
THI MO3I' B PEryJsiliid MBIIIEYHOTO TOHYycCa, oOecreunBas HampsDKeHHE U pac-
ciabJieHue MBI B 3aBUCUMOCTH OT MOCTYMHAIONMX K HEMY 4epe3 UyBCTBUTEIb-
HbIE HEPBBI CUTHAJIOB.

B nenom, kak yke ObLJIO CKa3aHO BBIIIE, BCE CTPYKTYPHBIE 3JIEMEHTHI TO-
JIOBHOTO MO3Ta (DYHKITMOHHPYIOT B TECHOM B3aMMOJICHCTBUM, OJiaromaps demy
BO3MOYKHO CJIQ)KEHHOE U CKOOPJAMHHPOBAHHOE MPOTEKaHUE BCEX IMPOLIECCOB KM3-
HEJIeITEIIbHOCTH OpraHu3Ma.

T II0JI ma nui
) /
) 00JIbI MO3ra

o 1 L o
IIp OMCKYT OYHBH | : "
MO3r

. ¢/ Fa ) \ 4
v \L”‘““R Cpeanuii Mmo3r
MOCT 1 -:-.;;."\ MO3KEe4Y0K
I[Ipomonras am

MO

Puc. Otnemnsl roJJoBHOro Mo3ra



aaterceni s aguncenu

Spene
Paanosecue u
KoopduHayusi
dswxeHuli
Puc. ®yHkmu 0T/1€710B rOJIOBHOTO MO3Ta

3adanue: M3yIATH MaTepraj TEOPETHICCKOTO 0030pa, MpOaHATH3NPOBATh
Marcpual, CaACIaTb KpaTKI/Iﬁ KOHCIICKT, 3apHUCOBATb CTPOCHHUC CIITMHHOT'O U I'OJIOB-
HOI'o Mo3ra, q)YHKIII/II/I OTACJIOB I'OJIOBHOI'O MO3ra, O(l)OpMI/ITB BBIBO/I.

[TopsinoK BBINOJHEHUS PAOOTHL:

1. N3yuenue maTepualia TEOpETUYECKOro 0030pa
2. BrinosnHenue 3amanus

3. OdopmiieHue BbIBOIA

4, OTBeT Ha KOHTPOJIbHBIE BOIIPOCHI

Conepxxanue oryera:

B pe3ynbTaTe BbINONHEHUSI pabOTHI B paboueil TeTpaiu JTOKHO ObIThH BbI-
MIOJIHEHO 3aJlaHue U 0(POPMJIIEH BBIBOJ

KoHTpoapHBIE BOITPOCHL:

1. JlaliTe ompeieieHre TOHSATHIO  «HEPBHBIE IICHTPHD) H HA30BUTE UX
cBolicTBa?

2. OxapakTepu3yinTe BBICIIYIO HEPBHYIO JI€SITEIHHOCTh?

3 OxapakTepusyiite nepudepudecKyo HepBHYIOCUCTEMY ?

4. OxapakTepu3yiuTe BEreTaTUBHYIO HEPBHYIO CUCTEMY?

5 OxapakTepusyiite paboTy CHUHHOTO MO3ra?

6 Oxapakrepusyire paboty TOJIOBHOTO Mo3ra?
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IIpakTHuyeckas padora Ne§
TEMA: XapaKTepuCTHKA KeJI€3 BHYTPEHHEH U CMELIAHHOM CeKpenuun
[HEJIb PABOTDBI: n3yunts xene3bl BHyTPEHHEW U CMEILIAHHOM CEKperuu
Teopernueckuii 0630p:

YacTHas XapakTepHUCTUKA JKeJle3 BHYTPEHHEN M CMEIIAHHOW CEKpEeLnn

['mnoranamyc. 910 crpykrypHoe obOpas3oBanue LIHC. Cocrout u3
HEHPOHOB, YacTh KOTOPBIX O0JIaaeT HMHKPETOpHOM QyHKumen. OmgHu
HEHPOHBI 00Pa3ylOT TOPMOHBI - CTUMYJISITOPBI - UX CEMb: KOPTUKOJINOE-
PHH, COMATOJIUOEPHH, TUPEOJIUOEpHH, (DOJTUINOEPHH, JIFOTMOSPHH, TPO-
JaKTOJIMOEPUH, MEIAHOINOEPUH U TOPMOHBI- UHIMOUTOPHI - UX TPH: CO-
MaTOCTaTUH, MPOJAKTOCTaTUH U ME-JIaHOCTATHUH. JINOEpUHBI U CTaTUHBI C
KPOBBIO IOCTYNAIOT B TUIIO(U3 U OKA3bIBAIOT JEHCTBUE, 00ECTIEUNBAIOLIEE
oOpa3oBaHME COOTBETCTBYIOIIMX T'OPMOHOB rumo¢wuza. ['mnoranamuue-
CKHE€ HEUPOHBI, CEKPETUPYIOUINE JIUOEPUHBI U CTATUHBI, UHHEPBUPYIOTCS
JUMOUYECKON CHCTEMOM, CpETHUM MO3TOM, HEUpOHAMH CaMOIr0 THUIIOTa-
JaMmyca.

Jlpyrue HEHpOHBbI TUINOTalamMyca OOpa3yloT aHTHUANYPETHUYECKUN
TOPMOH U OKcUTOIMH. OOpa3oBaBIIMECS TOPMOHBI IO aKCOHAM HEHPOHOB
CTEKalOT B 3aJHIOI0 JOJII0 runodus3a U TaM HAKAIUIMBAIOTCS, MO Mepe
HaJ00HOCTU TOcTynas B KpOBOTOK. biaronaps nubGepuHaM U cTaTUHAM
TUIIOTAIaMyC OOECIIEYMBAET CBS3b LIEHTPAJIBLHOW HEPBHOW CHCTEMBI C
TOPMOHAJIBHOW CUCTEMOM OpraHu3ma.

['unodu3. Haxonmutcs y ocHoBaHusl TOJOBHOro wmo3sra. Hwmeer
CJIO)HOE cTpoeHue. B HeM pasznuuarot ajgeHorunodus u Herporunodus, B
KOTOPBIX BBIPAOATHIBAIOTCS TOPMOHBI.

[lepennsis yacte runodusa - ageHorunodpus. XKenezucroie KIETKU
€€ MPOAYLMUPYIOT IIECTh TOPMOHOB: COMATOTPOITHBIA TOPMOH, JIAKTOTPOII-
HBI TOPMOH, (POJUTUKYJIOCTUMYIUPYIOIIUNA TOPMOH, JTHOTEUHUZUPYIOLIUN
TOPMOH, THPEOTPOIIHBIM TOPMOH, aIPEHOKOPTUKOTPOIIHBINA TOPMOH.

LTopmon pocma. CTT" o6nagaeT BUAOBOM CrielIU(UUHOCTHIO U IITUPO-
KHM CHEKTPOM JEUCTBUS B opranu3Me. OH ¢ KpOBBIO PA3HOCUTCS MO BCe-
My OpPraHH3My U PEeryJHpyeT €ro pocT: MOBBIIACT CUHTE3 OelKa U TeM
CaMbIM yBEJIMYMBAET MBIIIECYHYIO MAcCy, CIIOCOOCTBYET POCTY CKeJeTa U
KOCTe B JUIMHY, yBEIMYMBAaeT pa3Mepbl Tena. OOpa3zoBaHHE TOpMOHa
CTUMYJINPYET CHH)KEHHE B KPOBH KOHLEHTPALMM TIJIHOKO3bl U KUPHBIX
KHCJIOT, IOBBIIEHUE KOHUEHTPALMH AMUHOKHUCIIOT.

CoMaTOTpOIHBI TOPMOH BBI3BIBAET PazHOOOpa3HbIE MeTaboInye-
ckue 3P QeKThl: MOBBIIIEHNE KOHUEHTPAIMK TJIOKO3bl B IJIa3ME€ KPOBH,
YKAPHBIX KUCJIOT, OTJIOKEHUE TJIMKOT€HA B MBIIILAX, CTUMYJIHPYET CEKpE-
M0 MOJIOKA U Mpoiudepanuio JUMQPOUIHON TKAHU.

[ToBbllIEHHOE 00pa30BaHME TOPMOHA BEAET K YCKOPEHHUIO POCTA.
Ecnu 3T0 MpOUCXOAUT B MOJIOZOM BO3PACTE, TO KUBOTHOE U YEJIOBEK pac-
TYT OYEHb OBICTPO, HO MPONOPLUHU TENA OCTAIOTCA HOPMalbHBIMU. Eciu
K€ TOBBIIIEHHOE O0pa30BaHHWE M BBIIEJICHHE TOPMOHA IMPOUCXOIUT Yy
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B3POCJIOTO YEJIOBEKA, TO 3TO MPUBOJUT K POCTY TEX TKAHEM, KOTOPBIE €IIE
HE npeKpaTiiiv pocT. Takoe 3a00jieBaHNEe HA3BIBAETCS AKPOMETAIIH.

Henocrarounoe oOpa3oBaHHEe TOpMOHA BEAET K 3a/E€PKKE pPOCTa.
Ecnu oHO oTmMedaeTcss ¢ camoro pOXIAEHHUs, TO )KUBOTHOE PACTET OYECHb
MEJUJIEHHO, XOTs IMPOITOPIUY TeENA OCTAOTCS HOPMAJIbHBIMHU.

IIporaxmun. T1o cTpykType, cCBOMCTBaM M (hU3HOJOTUIECKOMY JCH-
CTBUIO CXOX C COMAarOTPOIHBIM T'OPMOHOM, HO OH HM30MpATEIbHO IEH-
CTBYET Ha MOJIOYHBIE KEJIE3BI.

JITT, noctynasi B KpOBb, CTUMYJIUPYET PA3BUTHUE MOJIOYHBIX JKEJIE€3, CUHTE3
KOMIIOHEHTOB MOJIOKA Y J1 aKTUPYIOIINX CAMOK U Jp.

Aodpenoxopmukomponnwviti _2opmon. llocTynas B KpOBb, OKa3bIBacT
cnenupuyecKoe BIMSHUE HA MyYKOBYIO M CETYATYIO 30HBI KOPHI HAJIO-
YEUHHUKOB: YBEJIMYMBACT pa3MepPbl HAIMOYCUHUKOB, CTUMYJIHPYET 00pa3o-
BaHME B HUX FOPMOHOB TIIIOKOKOPTHUKOHWJIOB, aHJIPOTEHOB, SCTPOTCHOB U
reCTarcHoOB.

Tupeomponuwiti 2opmon. ' OpMOH, TTOCTYyIIasi B KPOBb, OKA3bIBAET CIIE-
nu(pHUYecKoe NeHCTBUE Ha HIUTOBUAHYIO JKEJE3y: YBEIUYMBAET €€ pa3Mme-
Pbl, CTUMYJIUPYET CUHTE3 TOPMOHOB.

Donnuxyrocmumyaupyrowuii _2opmon.  POIUTAKYIOCTUMYJIAPYOIIUN
TOPMOH, TIOCTYTIasi B KPOBb, OKA3bIBACT CIICUPUIECKOE ACHCTBUE HA SIMY-
HUKH WIM CEMEHHUKH - CTUMYJHMPYET POCT U pa3BUTHE (POJUIMKYJIOB B
AMYHHUKAX, POCT U pa3BUTUE KJIETOK CepToJid U CIIEPMATOT€HHOIO SIIHTE-
JUsl B CEMEHHUKAX.

Jlromeunuzupyiowuii eopmon. IlocTymass B KpoBb, OKa3bIBACT CIICIU-
dbuyeckoe neicTBUE HA SSUYHUKUA WJIM CEMEHHUKU - CTUMYJUPYET pa3BU-
TH€ WHTEPCTULIMATBHON TKAHU SUYHUKOB U CEMEHHUKOB, O0ECIICUUBAET Y
CaMOK J103peBaHMEe (DOJUIMKYJIOB B SIMYHHMKAX, OBYJIALMIO U 00pa3OBaHME
KEJNTOro Tesa, CTUMYJIUPYET 00pa30BaHUE B IMYHUKAX U CEMEHHUKAX MO-
JIOBBIX TOPMOHOB.

Jlunomponun. O61a1a€T MOIIHBIM KUPOMOOMIU3YIOIIUM JICHCTBUEM.

[IpomexxyTouHas yactb runodusa. Kenesucroie KIETKU ee BbIpada-
THIBAIOT MEJIAHOIUTOCTUMYJIU-PYIOIIUN TOPMOH.

Menanoyumocmumynupyiowuti _2opmon.  CTUMYITUPYyeT OUOCHHTE3
NMUTMEHTa MEJIaHWHA B NMUTMEHTHBIX KJIETKaX KOXu, Bojioc. Pacmpenene-
HU€ MUTMEHTA MPUBOJIUT K TOTEMHEHHIO KOKH U BOJIOC. [ OpMOH y4dacTBy-
€T B TEMHOBOM a/laniTalluy, MOBBIIIAET OCTPOTY 3PEHUS.

3amnsis pons runodusza - Heiporumodus. B Hell nenoHUpyroTCS
TOPMOHBI, BbIpabaThIBaeMbI€ B TUMOTAJIaMyC€. ITUX TOPMOHOB J[Ba: OKCH-
TOIMH U aHTUJINYPETUUECKUI TOPMOH.

Okcumoyun. 'OpMOH MOCTyMAeT B KPOBb pe(IIEKTOPHO MIPHU JOCHUH,
pa3ApaKeHUM PELENTOPOB COCKA U MOJIOYHOM KeEJE3bl U OKA3bIBAET BIIMS-
HUE Ha IaJKYI0 MYCKYJaTypy aJbBEOJ MOJIOYHOM keJe3bl. OH BBI3bIBACT
COKpalIEHUE albBEOJ, U MOJIOKO MEPEMENIAETCA U3 aJbBEOJ B LIUCTEPHY
MOJIOYHOM KeEJE3Bl, T.€. IPOUCXOIUT MOJIOKOOT/Ia4a.
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OKCHUTOILIMH B OOJIBIIUX KOJIMYECTBAX BBIIEISAETCA B KPOBb IPHU PO-
JlaX ¥ BBI3BIBACT COKPAIIEHUE MATKH, CIIOCOOCTBYS BBIXOAY IUIOAA.

Anmuduypemuuecxuii 2opmon. 110CTynaer B KpOBb U OKa3bIBAET CIIE-
1u(UIecKoe BIUSIHAC HA U3BUTHIC KaHAIBIIBI HE(PPOHOB MOUEK, obecte-
YUBAET YBEJIMUEHUE peadcopO1y BOABI U3 AUCTATBHBIX CETMEHTOB Ka-
HAJBLIEB B KPOBb, BHI3bIBASI YMEHBIIICHUE MOUYCOT/ICIICHHUS.

Omudus. [Ipencrapiser coboit 06pa3oBaHKe MEHTPATHLHOW HEPBHON
CHCTEMBI M HaXOJUTCS B MPOMEKyTOUHOM Mo3re. Knetku snudusza odpa-
3yIOT TOPMOHBI CEPOTOHHH, MEIATOHUH, aJJpEHOTIIOMEPYJIOTPONHH U Jp. B
1EJIOM 3MHU(HU3 YYaCTBYET B OCYIIECTBICHUH [IMPKATHBIX PUTMOB, OHOJIO-
THYECKHUX YacOB, TPaHC(HOPMAIUIO HEPBHBIX UMITYJICOB OT 3PUTEIIbHBIX

pEeLEenToOpOB B HHKPETOPHBIN MpoLiecC.
CepomoHun CUHTE3UPYETCS JHEM; HOUBIO OH MPEBPAILIAETCS B MENIATO-

HUH.

Menamonun - aHTaTOHUCT MEJNAHOUUTOCTUMYJIUPYIOIIETO TOPMOHA,
CHUYKAET YUCJIO CEKPETOPHBIX IPaHyJl B MUHeanonuTax. OH NpUHUMAET
y4acTHUeE B PETryJIALNU
pPa3BUTHS U IESITEIBHOCTHU MOJIOBOW CHCTEMBI, IPEIOTBpAILas MPEKIEBpE-
MEHHOE €€ pa3BUTHE.

Aopenoano-mepyromponur CTAMYJIAPYET 00pa3oBaHUE B KITyOOUYKO-
BOW 30HE KOPBI HAJIMIOYEYHUKOB TOPMOHA arbdocmeporna. HoBelue rc-
CJIEIOBAHUS MMOKA3BIBAIOT, YTO (DYHKIIMOHAJIHLHO AKTUBHBIMU TOPMOHAMU
anudu3a SBIASIOTCS TMENTHIBI.

300Has xenesa. [IposBiseT neaTebHOCT 10 MOJI0OBOTO CO3PEBaHUs
OpraHu3Ma, MOCJe 3aBEPIICHUS KOTOPOro MPOUCXOAUT (HU3UO0JIOTHIECKAS
MHBOJIIOIHS €ro. 300Has xKejle3a UHKPETUPYET TOPMOHBI muMo3un, mumuH,
T-akmueun; SIBISETCS] IEHTPAJIbHBIM OPTAaHOM CUCTEMbI UMMYHOI'€HE34,
OTBETCTBEHHBIM 32 (POPMHUPOBAHNE UMMYHUTETA.

["opMOHBI TUMYCa CTUMYJUPYIOT 00pa3zoBaHue TUMGPOIIUTOB U MPO-
nyKiuio T- muMGOInUTOB.

Hannouyeunuku. 9To napHbI€ KeJe3bl, PaCloIOKEHHbIEC BIEPEIH
MoYeK. B HUX pa3nmnyaroT KOPKOBBIN CIIOW U MO3TOBOE BELIECTBO, KOTOPHIE
MIPEICTABIISIOT COO0I CaMOCTOSATEIBHBIC JKEJIe3bl BHYTPEHHEH CEKPEIUU U
BBIPA0ATHIBAIOT COOCTBEHHBIE TOPMOHBI.

KopkoBslii ciioii. BeipabaTeiBaeT Tpu BH1a TOPMOHOB: MUHEpAJIO-
KOPTUKOUIbI, TIFOKOKOPTUKOUIBI U TOJIOBBIE TOPMOHBI. Bce ropMOHBI
MMEIOT BAXKHOE 3HAUEHHUE B PETYJISIIUU TTPOIIECCOB 0OMEHA BEIIECTB.

Munepanoxopmuxoudst y4aCTBYIOT B PETYJISIIMA OOMEHA MUHEpalb-
HBIX BEIIECTB U BOJIbI, MOBBIIIAIOT NHTCHCUBHOCTh BCAChIBAHUS HATPUS B
KaHaJIbI[aX TIOYEK U B KUIIICYHUKE.

[niokokopmukoudsl y4acTBYIOT B PETYJISIIIUU IPEUMYILECTBEHHO 00-
MEHa YIJIEBOJOB, MOBBIIIAS] YPOBEHb TIIIOKO3bI B KPOBU, CTUMYJIUPYIOT
pacmaj 6e1KOB, 0COOCHHO B MBIIIIIAX, U IPEBPAILIEHUE AMUHOKUCIIOT B
TJIIOKO3Y, pacnaj xKupa.
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I pynna nonoguvix 2opmoHog CTUMYIIAPYIOT POCT U Pa3BUTHE MYKCKHX
Y KEHCKHUX MOJIOBBIX OPraHOB, POCT OPraHU3Ma BO BPEMs IOJIOBOTO CO-
3peBaHUsl, pa3BUTHE BTOPUYHBIX TOJIOBBIX IPU3HAKOB.

["opMOHBI KOpBI HAJIMOYEYHUKOB 00ECIIEYUBAIOT MTOBBIIICHUE CO-
MPOTUBJIIEMOCTH OpraHU3Ma K JACUCTBUIO HEOIaronpusTHHIX (aKTOPOB,
MOBBIIIAIOT OOECIIEYeHNE TKaHEH UCTOYHUKAMU YHEPTUH, MPEIOTBPAIIAIOT
Ype3MEPHYI0 HHTEHCUBHOCTh OKUCIIUTENbHBIX MPOIECCOB, MOJABISIOT
BOCIAJIUTEIbHBIE TPOLIECCHI.

Mosrosoe BemecTBo. JKenesa pacronoxeHa BHyTpH HaAIIOUYEUHH-
KOB U OKPY’>KE€Ha KOPKOBBIM c10eM. CHHTE3UPYET U BBIACISAET TOPMOHBI
KaTeXOJaMHUHBI - aJpeHaIuH, HOPaIpeHATNH, TO(PaMHH.

Hodamun v nopadpenanun ABIISIOTCA MPEALIECTBEHHUKAMU CUHTE3a
aJipeHaJIMHA, I03TOMY MX JAEHCTBUE B OCHOBHOM MOJO0HO aJpEHAINHY.

Kamexonamunsl y4aCTBYIOT B PETYJISILIMM BCEX BUI0B OOMEHa Be-
IIECTB: YCWINBAIOT pacIal INIMKOT€HAa B TKAHSX, O IVIFOKO3bI U MOBBIIIA-
10T KOHIIEHTPALMIO IIFOKO3bI B KPOBH, YCWJIMBAKOT PACIIAJl XKUPA B )KUPO-
BOI TKaHU U OKUCIJIEHUE TJIFOKO3bI U )KUPHBIX KUCJIOT, 00ECIIEUNBAIOT pac-
naj Oenka npu HeIOCTaTKE YIJIEBOAOB, MOBBILIAIOT MEPEHOC ANEKTPOIIU-
TOB 4Yepe3 MEMOpaHbI KIETOK U JIp.

KarexomnamuHbl 0Ka3bIBAIOT BIAUSHUE HA JAESITEIBHOCTD Psiia Opra-
HOB: CTUMYJIUPYIOT pabOTy cepAlla, MOBBIMIAIOT AaBJI€HHE KPOBHU B COCY-
J1aX, PaCIIMPSIOT 3pavy0K, TOPMO3ST pabOTy MUIIEBAPUTENBHOTO TPAKTA,
MOBBIIIAIOT BO30YIUMOCTh M YMEHBILIAIOT YTOMJIIEMOCTb CKEJIETHBIX
MBIIIILL, TOBBIIIAIOT YCTOMYMBOCTh OPTaHU3Ma K BPEAHBIM BO3ACHCTBUSIM.

[[InToBuaHAs Kene3a. PacronoxkeHna mo 06e CTOpOHBI YePIIaJIOBU/I-
HOTO Xpsa ropraii. OHa COCTOUT U3 KEJE3UCTBIX  (DOJUTUKYJIOB U
OKpYyXarouen
napapoJTUKyIIpHON TKaHU. DOJUTMKYIIbI CHHTE3UPYIOT CIIEU(PUUYECKUE
TOPMOHBI TUPOKCUH Y TPUHUOATUPOHUH U3 AMUHOKHUCIIOTHI THPO3UH U He-
opranudeckoro iona. [lapadonnukynspHas TKaHb CUHTE3UPYET HENO -
POBaHHBIN TOPMOH TUPEOKAIBLIUTOHUH.

Tupoxcun, mputioomuponun. 110CTyIast B KpOBb, OKa3bIBAIOT BIUSHUE
Ha BCE KJIETKH OpraHU3Ma, YYacTBYIOT B PETYJISLIMM BCEX BUIOB OOMEHa
BEIIECTB, MPOIIECCOB pocTa U AudGepeHnpoBKY TKaHel, opranoB. OHu
YBEJIUYHMBAIOT MHTEHCUBHOCTh OKHACIUTENBHBIX MTPOLIECCOB, CTUMYJIHPYIOT
pPOCT OpraHusma, pa3BuTue 1 PyHKIIHIO MOJIOBOIM CUCTEMBbI, CHHTE3 TJIUKO-
reHa B [IEYeHU U KUPa MOJIOKA, BhIBeIeHHE BOJIbl. OHUM yYacTBYIOT B pe-
T'YJSIUMW Pa3BUTHSI HEPBHOW CUCTEMBI M €€ BO30YMMOCTH, 00€CIeunBatOT
HOPMAJIbHYIO (DYHKITHIO KOXHU.

[Tpu runodyHKIMKU QOJTUKYIIOB KeIe3bl, HETOCTATKE €€ TOPMOHOB
B [IEPUOJ] POCTA Y AKUBOTHBIX 3aJIEPKUBAETCS POCT, Y B3POCIIbIX pa3BUBa-
eTCsl MUKCeJIeMa, TOHM)KAeTCsl 0OMEH BELIECTB U BO30YAMMOCTb HEPBHOM
CUCTEMBI.
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[Tpu runepdyHKIMH IUATOBUIHOM >KeJI€3bI MOBBIIIAIOTCS OKUCIIHU-
TEJIbHBIE MPOLECCHI, BO3OYAMMOCTh HEPBHOM CUCTEMBI, OTMEYAETCS] UCTO-
HICHUE.

Tupeokanvyumonun. IlocTymnasi B KpoBb, BAUSIET Ha 0OMEH KaJbIUs U
docdopa B opranuzme. ['0opMOH aKTHBUPYET OCTEOOIACTHI, T.€. yIaCTBYET
B (D OPMHUPOBAHUH KOCTH, 0OECTIeUYnBasi OTI0KEHUE B KOCTHOM TKaHU
KaJIBIIHS, CHIKAET COJIePKaHNE KaIbIUs B KPOBHU.

[TapamumroBuIHbIE Xene3bl. PacnonaraioTest Ha 3aiHEN MOBEPXHO-
CTH OOKOBBIX JIOJIEH HIUTOBUIHOM KEJI€3bl HIIU MOTPY>KEHBI B €€ TKaHb.
Kenesbl CHHTE3UPYIOT TAPATTOPMOH.

Iapameopmon. TlocTynaer ¢ KpoBBIO K KOCTSIM, IOYKAM M KUIIIEUHU-
Ky. BmecTe ¢ TUpeoKaIbIIUTOHMHOM 00€CIIEYMBAET MOCTOSIHCTBO COJEP-
YKaQHUS KaJIbLIUSI B KPOBH - MOBBIIIAET KOHIICHTPAIMIO, YBEJIUYUBACT aK-
TUBHOCTb OCTEOKJIACTOB U TAKMM O00Pa30M BBI3BIBAET pa3pylIEHUE KOCT-
HOM TKaHW, YCUJIMBACT BCACHIBAHKE KAIBIINS B KHIICYHUKE U B TTOYKAX.

OCTpOBKOBBIN amnmapar NOIKEIyI0YHOM Kele3bl.llomxenygounas
JKese3a PactoiokeHa B S-00pa3HOM H3ruoOe TBEHAIIATATICPCTHON KUTITKH.
OcCTpOBKOBBIM anmapaT €€ COCTOUT U3 OeTa-, abda - U JeIbTa-KIETOK.
bera-kieTku npoayupyOT TOPMOH UHCYJINH, aidb(a-KIETKH - TOPMOH
TJIFOKAroH U JebTa-KIETKU - COMAaTOCTaTHH.

Hncynun. OKa3bIBaeT BIUSHUE HA BCE BUJIBI OOMEHa BEIIECTB B Op-
rafHax ¥ TKaHsX, IPEXJIe BCEro Ha 0OMeH yrieBo10B. CHIKAeT coepiKa-
HUE TJIFOKO3bI B KPOBH, MOBBIIIAS TPAHCIIOPT €€ B KJIETKH, TJIe CIIOCO0-
CTBYET MPEBPAIIECHUIO TJIFOKO3bI B TJIMKOTEH. " IMKOTEH - 3TO >KUBOTHBIN
KpaxmaJl, KOTOPbIH OTKJIaIbIBA€TCS B MIEUEHU U MBIIIIAX Tpo 3amac. UH-
CYJIMH CIIOCOOCTBYET CUHTE3Y Oejka U JKupa.

NHCynmMH - 3TO €IWHCTBEHHBIM TOPMOH B OPraHU3MeE, KOTOPBII
CHW)KAeT cojiepkaHue caxapa B KpoBu. [losTomy npu 3abojeBaHUU MOJ-
KEITYJJOUHOM XKeJe3bl, KOTrJa HapyllaeTcs ero oo0pa3oBaHue, pa3BUBAECTCs
caxapHbIil AuadeT - MOBBIIIAETCS YPOBEHb TIIFOKO3bI B KPOBH, HAPYLIAETCS
O0OMEH BeIlleCTB, caxap MOSBIIAECTCS B MOYE.

Lnokazon, OKa3bIBaET BIWSHUE, MPOTHUBOMOIOKHOE UHCYIUHY, T.C.
CIIOCOOCTBYET MPEBPAICHUIO TJIMKOTeHa B TIT0K03y. [Ipu neficTBum riito-
KaroHa IOBBITIIACTCS COAEPKaHUE TIIFOKO3bI B KPOBU. [ JIIOKaroH neicTBy-
€T TOJILKO Ha MPOIIECCHI paciiaja TNIMKOTeHa B MIEUYCHN U HE OKa3bIBAET TO-
JOOHOTO BIUSIHUS B MBIIIIEYHOU TKAHH.

Comamocmamun. VIHKpeTupyercs nejbTa-KJIeTKaMH OCTPOBKOBOIO
ammapara, IeWCTByeT yrHeTaroIle Ha 0eTa - U anb(a-KIeTKH HHCYISIPHOTO
anmapara. [lomaBnser oOpa3zoBaHue COMATOTPOITHOTO TOPMOHA, psifa IH-
MICBAPUTEIBHBIX (PEPMEHTOB, COKPATUTENIBHYIO NEATEIBHOCTh JKEIy/Ka,
KHUIIICYHUKA, KETIHOTO ITy3bIpSl.

[TonoBblie xene3bl: SIMYHUKH, JKEITOE Telo, IJIaleHTa, CEMEHHUKHU.
SAu4HUKY - )KEHCKHE TMOJIOBbIE *kene3bl. MecTo o0pa3oBaHUs TOPMOHOB B
AuYHUKaX - Goiuukya. B dommukynax oOpa3yroTcs 3CTpOreHbl U B He-
OOJBIIMX KOJIMYECTBAX aHJIPOTEHBI M T'eCTareHbl. 3HAUUTEIbHOE KOJUYe-
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CTBO MOJIOBBIX TOPMOHOB IMPOAYLUPYETCS MOCJHE HACTYIUIEHUS IOJIOBOU
3pEJIOCTH.

OCTpPOreHbl - acmpaduon, scmpuor U cmpon. IlocTynas B KpOBb,
OOyCJIOBJIMBAIOT POCT M Pa3BUTUE KEHCKUX MOJIOBBIX OPraHOB, a TaKkKe
BTOPUYHBIX TMOJIOBBIX MPU3HAKOB - MOJOYHBIX Kejie3, 0CO00ro Telocio-
xeHust. C MOMEHTa HACTYIUIEHUS IMOJIOBOM 3PEJIOCTH OHU CTUMYJHPYIOT
pa3BUTHE (DOJUTMKYIIOB, CO3PEBAHUE SIMIICKICTOK, IMOJOBOW JIOMHHAHTHI,
CTPYKTYpPHO-(DU3UOJIOTUUECKUE M3MEHEHHS B TMOJIOBBIX OpraHax, CBsI3aH-
HBIE C TIOJIOBBIMH IIUKJIAMH Y CAMKH.

DCTpPOreHbl Y4acTBYIOT B PETyJISILIMM OOMEHA BEIIECTB, YCUIUBAIOT
CHUHTE3 OCNKOB M 00pa30BaHWE MBINICYHON TKAaHU, TMOBBIMIAIOT COMPOTUB-
JIIEMOCTh OpraHu3Ma K BPEJIHBIM BO3ICHCTBUSIM.

XKenroe Teno obpazyercs mocie OBYJSALUU, HA MECTE JIOIHYBILIETO
dbomnmukyna. JKenesa npoayuupyeT ropMOHBI POT€CTEPOH U PEIaKCHH.

IIpocecmepon. IlocTynas B KpoBb, OKa3bIBACT BIMSHUE HA MAaTKy H
MOJIOYHBIE KEJI€3bl: MOHMKAET YyBCTBUTEIBHOCTh MAaTKU K OKCUTOILIMHY,
CTUMYJIMPYET PA3BUTHUE IJIALECHTHI U aJIbBEOJ B MOJIOYHBIX XKejle3ax, Mo-
ATOMY €ro Ha3bIBAIOT "TOPMOHOM OEpeMeHHOCTH".

Penakcun. TlocTynast B KpoBb, 00€CIIEUMBAET pENaKCALUIO JOHHOTO
COUJICHEHUS, pacciablIeHHe CBSI30K Ta30BbIX KOCTEH, HEOOXOAUMBIX IS
HOPMAJIbHOTO T€YEHUSI POJOB.

[InaneHTa - BpeMeHHas >Kejie3a BHYTPEHHEW CeKkperuu; (PyHKIHO-
HUpPYET B nepuoj 6epemeHHocTu. [lnanenta npoayuupyeT ueiayro rpymmy
MOJIOBBIX TOPMOHOB, CPEIU KOTOPBIX ApO2ECMEpOH, SCMPO2eHbl, PENAKCUH,
PETrYJIMPYIOIIMX MPOLECCHI, IPOUCXOASAIIUE B OPTAaHU3ME MAaTEPH U TUIOJIA.

CeMEHHHUKHU - MYXCKHE TIOJIOBBIE jkele3bl. ['opMOHBI 00pa3yroTcs
WHTEPCTUIIMAIBHON TKaHbIO, KieTkaMu Jlelnura. CeMEeHHHKH 00pa3yioT
TOPMOHBI aHJPOTEHbI, B MEHBIIINX KOJIMYECTBAX ICTPOTEHBI.

Anopoeensl - mecmocmepon, aHopoCmeHOUOH7aHOPOCMePoOH U NIp. MO-
CTYHaroT B KPOBb M PA3HOCSITCS MO BCeMy opraHu3mMy. OHU CTUMYJIUPYIOT
POCT M Pa3BUTUE MY>CKHUX IMOJOBBIX OPTaHOB, BTOPUYHBIX MOJIOBBIX MPH-
3HAKOB, & C HACTYIUICHUEM TOJIOBOM 3PEJIOCTH - CIEpMHUOreHe3. AHApOTe-
Hbl CTUMYJIMPYIOT CHHTE3 O€jKa, pa3BUTHE MBIIICUHOW TKaHHU, CEp.la,
KOCTHOM TKaHH, CKeJIeTa, MOBBIIIAIOT COMPOTHUBIISIEMOCTh OpraHU3Ma He-
0JIarOnpUsITHBIM BO3CHCTBUSM, a TaK)Ke pab0OTOCIIOCOOHOCTb.

Huddysnas sunokpuHHas cucteMa. TkaHeBble TOPMOHBI. B TkaHsx
OpraHOB OpPTraHW3Ma MMEIOTCS SHIOKPUHHBIC KIIETKH, KOTOPhIE pa3HO00-
pa3HbI 10 TUNaM. BCIO COBOKYITHOCTh TaKUX SHJIOKPUHHBIX KJIETOK Ha3bl-
BaloT "oughgysnan sndokpunnas cucmema’. Takue KIE€TKU OOHApY>XECHBI B
OpraHax MejayJI0YHO-KUIIIEYHOTO TPaKTa, MOKEIyJOUYHON Kee3e, Mou-
KaX, MOJYENIFOCTHBIX M OKOJIOYIIHBIX CJIOHHBIX JKEJIe3axX, JIETKUX, KOXeE,
HEPBHOW CHUCTEME, B CUMIATUYECKUX TaHIHIX U Ap. KomnuecTBo nHKpe-
TOPHBIX KJIETOK B FaCTPOIHTEPONAHKPEATUUECKON IHAOKPUHHON CUCTEME
BBIIIIE YEM BO BCEX M3BECTHBIX JKeJie3aX BHYTpPEHHEH cekperuu. Kaxabii
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THUI KJIETOK IU(PPy3HON 3HIOKPUHHON CUCTEMBI MPOIYLIUPYET crenudu-
YeCKre TOPMOHBI, BO30YKIasiCh Y€pe3 MECTHBIE MEXaHU3MBI U C YYaCTHEM
HEPBHOW CHUCTEMBI. ['OpMOHBI WJIM TMOCTYyNAOT B KPOBb, MPUHOCATCSA K
KJIETKaM-MHUILIEHSIM, WIH BBIACISIIOTCS B MEKKIETOYHOE MTPOCTPAHCTBO, HE
nonagas B KPOBEHOCHOE pPYyCJO0, M JACHCTBYIOT Ha PAIOM HAXOISALIYIOCS
KJIETKY-MUIIEHb, OKAa3bIBast PETYJISITOPHOE BIIUSHUE.

Kenynok. B HeM 00pa3yroTcsi: cacmpun -CTUMYIUPYET CEKPELMIO
COJISTHOM KHCJIOTHI M TEINCHHA KEITYJIOYHBIMHU KEJIE3aMH, MOTOPUKY Ke-
JyJiKa, ABEHAAIATUICPCTHON KUIIKHU U JIP.; 2acmpon - yTHETaeT o0pazoBa-
HUE COJISHOW KHUCJIOTBI JKEIYAOYHOIO COKA; cepomonuH - CTUMYIUPYET
CeKpelrio (PEPMEHTOB JKEIYJOUHOIO COKa, CIIU3H, MOTOPUKY JKEIyAKa U
KUIIIEYHUKA.

Kumieunuk. B HeM CHUHTE3UPYIOTCS: cekpemun -CTUMYJIUPYET 0Opa-
30BaHMUE >KUJIKOW YaCTH IOJPKEIYAOYHOTO M KHUILIEYHOTO COKOB, XKEIYH,
MIETICHHA KETYJI0YHOTO COKa, TOPMO3UT MOTOPHUKY KEJIyJKa U KUIICYHUKA
U Jp.; XOMUYUCMOKUHUN- NAHKPEOo3umMuH -CTUMYIHPYET oOpa3zoBaHue Qep-
MEHTOB MOJDKEIYJOYHOTO COKa, COKpALICHUE YKEIYHOIO Iy3bIpsd U JIIp.;
9HMEPO2ACMPUH U dHMEPo2acmpor - TIEPBbIM CTUMYJIMPYET, & BTOPOU TOP-
MO3UT CCKPCOUIO JKCIYyAOYHOI'O COKa, ()VOKDMHMH, OHMEPOKPUHUHR -
CTUMYJIUPYIOT AEATENBHOCTh KUIIEYHBIX KEN€3; cvocmanyus P - CTAMYIIN-
pPYET MOTOPUKY KUILICYHUKA; GUMUKUHUH - CTUMYJIUPYET IBH>KEHHE BOPCH-
HOK CJIM3UCTOM 000JI0YKH TOHKOTO KUIIIEYHUKA U JIP.

[Tomxenynounas xene3a. B veit kierku APUD-cuctemsl 00pa3ytoT:
JunokauH - CTUMYJIHUpyeT oopa3zoBanue GochaTuaoB U OKUCICHHUE YKUPHBIX
KHCJIOT B MEYEHH, MPEAOTBPALIAET KUPOBOE NEPEPOKIACHUE NEUEHH; 8a-
20moHuH - TIOBBIIIAET TOHYC U aKTUBHOCTh MapacUMMIaTHYECKON MHHEpBa-
LUV, naHKkpeamuyeckuu noiunenmud - CTUMYJIUPYET CEKPELMIO IOJKEIY-
JIOYHOTO COKa; yenmponHeur - BO30YXAAeT IbIXaTeJbHbIA LIEHTpP, PACILU-
psieT IPOCBET OPOHXOB.

[Touku. B HUX CHHTE3UPYIOTCS: penun - TPEBPAIIAET TIIUKOTPOTEU]T
AHTMOTEH3UHOTEH B aHTMOTEH3HMH-l, KOTOpBI MPEUMYyIIECTBEHHO B JIEr-
KUX TOJ I€MCTBUEM MENTUAAa3bl NEPEXOIUT B aruoTeH3uH-11, BhI3bIBaIO-
LU Cy’KEHUE COCYJIOB U MOBBILIEHUE NABJICHUS; MEOVIUH -
OKa3bIBAET COCYZOpaCLIMPSIIOLIEe
JEVCTBUE;3PUTPOIIOITUHY ICUKOYUMONOIMUH, MPOMOOYUMOnoImun - CTH-
MYJUPYIOT COOTBETCTBEHHO OOpa30BaHHE SPUTPOLIUTOB, JICHKOIUTOB U
TPOMOOITUTOB.

OxkonoyniHas xene3a. B Hell cuHTe3upyeTcst napomun - CTAMYJIAPY-
€T pa3BUTHE XPAIIEBON U KOCTHOW TKaHU, ICHTHHA 3y0OB.

Hepsnas Tkanb, TpoMOOIIUTHL. B HUX 00pa3yeTcs u AenoHupyeTcs ce-
POMOKRUH.

[Toutn BO Bcex opraHax M TKaHSAX OpraHuzMa oOpa3yroTcCsl npocma-
enanounsi. OHU OKa3bIBAIOT Pa3HOOOpa3Hoe AeiiCTBUE HA OOMEH BEIECTB,
WHCYJIMHOMOJA00HOE BIIUSIHUE, CTUMYJIUPYIOT cuHTe3 TopmoHoB - CTT,
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A, TTT, AKTT, crepoumoB, ciocOOCTBYIOT OCBOOOXKIEHUIO OKCHUTO-
1uHa, npoyiakTuHa, JI I', cTumMynmupyroT co3peBanre (GOJTUKYIOB U OBY-
TS0, YYACTBYIOT B PETYJISIIUU POJOB, BBI3BIBASI CUJIBHOE COKPAILICHUE
TIAJKUX MBI,

DU3MOIOrMYEeCKNE OCHOBBI IPUMEHEHHS] TOPMOHOB B JKUBOTHOBOJICTBE U BETE-
pUHApUH

Topmonbl — IPOAYKTHI CEKPELIMU IHAOKPHHHBIX JKEJIE3, BBIICISIOMIHECS IPSIMO
B KPOBOTOK U 00JaJlarolue BbICOKOW (PU3MOIOIMUECKON aKTUBHOCTBIO. | JTaBHBIE 3H-
JOKPUHHBIE K€J1€3bl MJICKOMUTAIOIINX - TUIO(U3, IIUTOBUIHAS U NApAILIUTOBUIHBIE
JKeJe3bl, KOpa HAAIIOYEYHHKOB, MO3TOBOE BEIIECTBO HAINOYEYHHUKOB, OCTPOBKOBAS
TKaHb MOJDKEITYIOUYHOM KeJie3bl, OJIOBBIE KeJe3bl (CEMEHHUKU U SIMUHUKH), MJIAleH-
Ta ¥ TOPMOH-IIPOYLUPYIOIINE YYACTKH JKEIyJOYHO-KUIIEYHOTO TpakTa. B opranus-
M€ CUHTE3UPYIOTCS 1 HEKOTOPbIE COEAMHEHNS TOPMOHOIIOJOOHOTO JIEHCTBUSI.

[ opMOHBI, OMIaB B KPOBOTOK, JOJIKHBI IOCTYNATh K COOTBETCTBYIOIIUM Opra-
HaM- MHIIEHAM. TpaHCHIOPT BBICOKOMOJIEKYJSIPHBIX (OEIKOBBIX) TOPMOHOB HM3y4Y€H
Majo H3-32 OTCYTCTBHSI TOYHBIX JAHHBIX O MOJIEKYJSIPHOM Macce M XUMHYECKOU
CTPYKTYpE MHOTHX W3 HUX. ['OPMOHBI CO CpPaBHUTEIBHO HEOOIBIIONW MOJIEKYJISIPHOU
Maccoi, Takue, KaKk TUPEOUJHBIE U CTEPOUJIHBIE, OBICTPO CBS3BIBAIOTCS C OEIKaAMH
IJ1a3Mbl, TaK YTO COJEpPKAHUE B KPOBU TOPMOHOB B CBSA3aHHOUW (popMe BBIIIE, YEM B
cBOOO/IHOM; 3TH J1B€ (GOPMBI HAXOAATCS B AMHAMUYECKOM paBHOBecHH. MIMEHHO cBO-
OOZHbIE TOPMOHBI MPOSBIISAIOT OMOJOTHYECKYIO aKTUBHOCTh, U B Psijie CIy4yaeB ObLIO
YETKO IMTOKa3aHO, YTO OHM AKCTPArupyroTcs U3 KPOBU OpraHaMU-MHILIEHSIMH. 3Ha4e-
HUe OEJIKOBOTO CBSA3BbIBAHMS FOPMOHOB B KPOBU HE coBceM sicHO. [Ipeanonarator, 4to
TaKoe CBsI3bIBaHHE O0OJIeryaeT TPAHCIOPT rOPMOHA JMOO0 3allUIIaeT TOPMOH OT HOTe-
pu akTUBHOCTU.VICIIONB3YIOTCA B BETEPUHAPUNA U KUBOTHOBOJCTBE JUJISI CTUMYJISLIMU
pOCTa KUBOTHBIX, YIYULIEHUSI YCBOSIEMOCTH KOPMOB, MHOTOTUIOAMS, PErJIaMEHTALINH
CPOKOB OEpPEMEHHOCTH, YCKOpPEHHUs MOJOBOro co3peBanus u T.1. Psn I'TI obmanmaer
BBIPOKEHHON aHA0O0JMYECKON aKTUBHOCTBIO, IPUMEHSIETCS B 3TOM CBA3M AJI1 OTKOpMa
CKOTa M NTHLbI: TOJUIIECNTUIHBIE U OEIKOBbIE TOPMOHBI (MHCYJIMH, COMAaTOTPOIUH U
Jp.); MPOU3BOJIHBIE AMUHOKHCIIOT — TUPEOUIHBIE, CTEPOUIHBIE TOPMOHBI, UX MPOU3-
BoAHbIe U aHanoru.EctecTBeHHbIM cieacTBueM npumeHeHust [Tl B sKMBOTHOBO/CTBE
SBUJIACh TpoOJieMa 3arps3HEHUs] UMH MPOJOBOJIBLCTBEHHOTO CHIPbS U MHUIIEBBIX MPO-
TYKTOB.

[TprMeHeHre TOpMOHANIBHBIX MPENapaToB U APYrUX OMOKATAIN3aTOPOB TPeOy-
€T NPOBEIEHUS TINATEIbHBIX TMITMEHUYECKUX HMCCIIEIOBAHUN IO MX TOKCUKOJIOTHH,
HAKOIUJICHUIO B KJIIETKaX U TKaHSAX OPraHU3Ma.

Topmonanvhvie npenapamvi—CuabHbIE (HAPMaKOJIOTUYECKUE areHThl crierudu-
4yecKoro neuctBus. i BoccTaHOBICHUS (PU3MOIOTMYECKUX MTOKa3aTesieid opraHu3Ma
O0OBIYHO TPeOYIOTCS HEOOJIBIIIKE 103bI MPENapaTOB, HE OKA3bIBAIOIIUE CYIIIECTBEHHOTO
noboyHoro nedctBuid. Ho s3pPexTuBHOCTH MX MOXKET OBITh BBICOKOW TOJBKO MPH
YCJIOBHHM, €CJIM BCKPBITHI NIPUYMHBI NATOJOTHU. 1Ipu 3TOM cieayer yduThIBaTh, 4TO
Ne(UIUT TOPMOHA B OPIraHU3ME MOXKET UMETh CAMYIO Pa3IMYHYy0 OCHOBY, U €€ HE0O-
XOJMMO BCEr/la yCTaHABIUBATb.

[Ipumenenue SIHTapHON KHUCIOTHI B 5)KUBOTHOBOJCTBE U NITULIEBOJCTBE
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OcobeHHo 3(¢exkTnBHO Hcnonb3oBaHue K B HayanbHBI NEPUOJ KU3HU
UBIIUIAT, TOPOCAT U JAPYTHX JOMAIIHMX >KUBOTHBIX. [Ipnm 3tom cyrounas noza SAK
npuHumaercs u3 pacuera 0.03 r Ha 1 kxr xuBoi Maccel. SIK noamemBaercss B KopM
WIN Pa3BOJIUTCS B MUThe B TeueHue 2-3 Hepenb. SIK Becbma addexktuBHA U IS
B3POCJIBIX KUBOTHBIX U IITHI] B IEPUOJI IIEPE] U MOCIE MOSIBICHUS MOTOMCTBa. J[03a -
0.03 r Ha 1 Kr )KMBOW MACChI B JI€Hb HA HEJEIIIO IO U HA TOJITOPBI HEAEIH MOCIIE TO-
SIBJICHHSI IOTOMCTBA. B MpOMBINUIEHHBIX MacIITadax

SIHTapHas KHCI0Ta UCOIb3YETCSl B COOTBETCTBUHU CO CIIEUAIBHO OTpabOTaH-
HBIMU TE€XHOJIOTHSIMU. OHa pe3KO CHUKAET 3a00J1€BAEMOCTh CEJIbCKOX03sIIICTBEHHBIX
YKUBOTHBIX U MIO3BOJIET MOJIYUYaTh B OOJBIIEM KOJIMYECTBE IKOJIOTMUECKH YUCTHIE
MOJIOKO, MACO U Aiilia. B 3HaunTENbHOM Mepe 3T0 00YCIOBIEHO YMEHBIIEHUEM WU
OTCYTCTBHEM HEOOXOJUMOCTHU PETYIJIIPHOTO MPUMEHEHUSI B X035 HCTBAX aHTUOUOTH-
KOB U JIPYTUX JIEKaPCTBEHHBIX IpenapaToB. Kpome 3Toro cHukaeTcst Konam4decTso ¢y-
paka HEOOXOUMOTO JJI1 OTKOpMA.

AHTHOMOTUKHU

Ecnu ropMOHBI IPUMEHSIIOT TOJIBKO 3a npeaenamu EBponsl (1o kpaliHen Mepe
€CJIM TOBOPUTH O JIETATbHOM MPUMEHEHUHU ), TO aHTUOMOTHKHU UCIOJIb3YIOT MOBCE-
MecTHO. U He TonbKo 17151 00phOBI ¢ OakTepusimu. Jlo HegaBHero BpeMenu B EBpone
IIMPOKO HUCIIOJIB30BAIIU TAKKE aHTUOMOTUKH, 00JIaJal0IIUE CIIOCOOHOCTHIO CTUMYJIN-
poBaTh pocT KUBOTHBIX. OHaKo ¢ 1997 roaa ux Hayanu BHIBOAUTH U3 yHoTpeOIe-
HUS, U cel4ac UX NPUMEHEHUE B EBpone 3anpemeno. Onnako

NO-TIPEXKHEMY IPUMEHSFOTCS
TeparneBTUYECKNEe aHTUOMOTUKH - TETPALMKIMHBI, MAaKpOJIUAbI U Ipyrue. Vcnonb3o-
BaTh UX MPUXOAUTCS IOCTOSTHHO U B OOJBIINX J103aX, TOTOMY YTO MHA4€ U3-3a BBICO-
KO KOHLEHTPALMH )KUBOTHBIX CO3/1AE€TCSI PUCK CTPEMUTEIBLHOTO PACIIPOCTPAHEHHUS
onacHbIX Oose3Held. AHTUOMOTHKH, MOMAJAIONIME B OKPYKAIOILYIO CPEY C HABO30OM
U APYTHUMH OTXOJIaMH, CO3JAI0T yCIOBUSA JUIsl MOSIBICHUS CyTiep-0aKkTepHii, TO €CTh
OaKTepHii- MyTaHTOB, 001aIa0IIMX UCKIIFOUUTEIBbHON YCTOMYMBOCTHIO KO BCEM aH-
tubuoTHkaM. Ceifuac yke BbIsIBIIEHbI aHTUOMOTHUKO-YCTOWYMBBIE JIMHUM KUIIEYHON
NaJ0YKH, KOTOPHIE BBI3bIBAIOT TSKEIIBIE, YACTO JIETaIbHbIEC 3a00J1€BaHUs Y JIFOJIEH.

Takoke cyliecTByeT MOCTOSIHHAs OMACHOCTh, UTO Ha ()OHE OCTa0IEHHOTO M-
MYHHUTETA, BBI3BAHHOT'O CTPECCOBBIMU YCIOBHUSIMH COJIEPKAHUS U IOCTOSTHHBIM TpHE-
MOM aHTUOMOTUKOB, BOSHUKHYT OJIarONpUSTHBIEC YCIOBUS AJIS AUIEMUN BUPYCHBIX
3a00JIeBaHUH, TAKUX KaK sIIyp. J(Be KpynHbIe BCIBILIKY SIIypa CIYYHINCh HE TaK
naBHO B Aurimn - B 2001 u 2007 romax, Bckope nociie Toro, kak EBporna 0su1a 00b-
sIBJIEHA 30HOM CBOOOHOM OT siitypa u epMepaM pa3pelIniivi NpeKpaTuTh BaKIIMHA-
IO OT 3TOr0 3a00JIe€BaHMUA.

IHecTnmabl

Heo6xoaumo ynomMsiHyTh O MECTULMIAX - BEIIECTBAX, TPUMEHSIOLIUXCS IS
OO0pBHOBI ¢ BPEAUTENSIMU CEJILCKOTO XO3sIMCTBA U Mapa3uTamMu >KMBOTHBIX. [Ipu mpo-
MBIIJIEHHOM MSICHOM IPOU3BOJICTBE CO3/Ial0TCS BCE YCIOBUS UX HAKOIUICHHUS B MsCE.
ITpexxne Bcero, UMy OOMIBHO MOCHINAIOT JKUBOTHBIX, IOTOMY YTO TOJIBKO TaK MOKHO
CHPABUTHCA C IApa3UTaMU, KOTOPbIE, TOJOOHO OAaKTEpPUsIM U BUPYCaM, IPEAINIOUYUTAIOT
KUBOTHBIX C OCITA0JIEHHOM MMMYHHOM CHCTEMOM, JKUBYIIUX B TPsi3u U TecHoTe. Kpo-
M€ 3TOT0, JKUBOTHBIX, CoiepKamuxcs Ha pepmax-(habpukax, He MacyT Ha HIKOJIOTHYE-
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CKH- YACTOM TPABKE, a KOPMST 3€PHOM, PUIEM YaCTO BHIPAIIICHHOM Ha IOJISIX,
oKkpyx)atomux depmy-hadpuky. ITo 3epHO TOKE OMBUIIOT MECTUIHIAMHE, a KpOME
TOTO, IECTHUITU/IBI, TAKKE KaK M aHTHOUOTHUKH U TOPMOHBI, TIOTIA/TAI0T B TIOUYBY BMECTE
C HAaBO30M M CTOYHBIMH BOJIaMHU, OTKY/1a OHU CHOBA HIYT B KOpMOBOe 3epHO. Celiuac
YCTaHOBJICHO, YTO MHOTHE CHHTETUYCCKUE TTECTUIINIBI SIBISIFOTCS KaHIIEPOTEHAMM,
BBI3BIBAIOT BPOXKIACHHBIC TIOPOKH PA3BUTHS TUI0J1a, HEPBHBIC U KOXKHBIC 3a00JICBAHMUS.
3adanue: N3y4NTh MAaTEpUAI;, CACIATh KOHCIEKT, B KOTOPOM OTPa3uTh OCHOBHBIC
aCTeKThl (PU3UOJIOTUN TIPUMEHEHHUSI TOPMOHOB B )KHBOTHOBOJICTBE M BETCPHUHAPHU;

3aI10JIHUTH Ta6J'II/II_[V; HaItMuCaThb BBIBOJ, OTBCTHUTH HA KOHTPOJIBbHBIC BOIIPOCHI.

HazBanue
Kemesa CrpoeHnue OyHKIMS

rOPMOHA

[Hopsimok BBIIOJHEHHS PAOOTHL:

1. N3ydenune marepuana TEOPETUIECKOTO 0030pa
2. Brimonnenne 3aganns

3. OdopmieHue BeIBOIA

4, OTBeT Ha KOHTPOJIbHBIE BOIIPOCHI

CojiepxaHue oT4yera:

B pesynbraTe BeinosHEeHUs: paboThl B paboueid TeTpaau JOJKHO ObITh BITOJ-
HEHO 3a7]aHue U 0(hOpMIICH BBIBOI

KoHnTposnbHbIE BOIIPOCHL:

1. JlaliTe ompenesieHUe MOHSITHIO «TOPMOHBID) U PACCKAKUTE MPUHITUI UX
JICUCTBUS?

2. JlaiiTe ompenesieHUe MOHITHIO «TOPMOHAJIbHBIEC TIpenapaThl» U paccka-
JKATE MPUHLIMI UX ACHCTBUA?

3. UeMm 00yCIIOBJICHO MPUMEHEHUE STHTAPHOM KHUCJIOTHI B *KUBOTHOBOJICTBE
U IITUIIEBOJCTBE?

4, Pacckaxxute 00 aHTHOHMOTHKAX?
5. Pacckaxxknute o mectunugax”?
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