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BBEAEHUE

Meroanueckne yKka3aHUs K BBIINOJHEHUIO JIa0OPATOPHBIX padoT
OpEAHAa3HAYCHbl Ui CTYJACHTOB HarpaBieHus noaroroBku 19.03.03
«[IpotyKThI MUTAHUS KUBOTHOTO TIPOUCXOXKICHUSD C IENIbI0 3aKperie-
HUSL ¥ yIIyOJIeHUS] UMH 3HAHHH, MTOJYyYEHHBIX Ha JICKIUSAX U MPU caMo-
CTOSITENTLHOM U3Y4YEHHH Y4eOHOMU
JUTEPATYPHI.

Metonuueckue yka3zaHus pa3paOOTaHbl B COOTBETCTBUU C TpeOo-
BaHusIMU DenepanbHOTO TOCYJApCTBEHHOTO O0pa3oBaTEIbHOTO CTaH-
napta. Ilepedenp nabopatopHbIX pPadOT, X OOBEM COOTBETCTBYIOT
yuyeOHOMY TUTaHy U pabodeit nmporpamme AUCHUIUIMHBL. [Ipu moaroTos-
K€ K 3aHSTUSM CTYACHTHI JIOJDKHBI M3YyYUTh COOTBETCTBYIOIIUN TEOpe-
TUYECKUN MaTepuas Mo y4eOHOU JuTepaType, KOHCIEKTY JICKIUH, BbI-
NOJIHUTh 33JJaHUsl JJI1 CaAMOCTOATENIbHOW paboThl. CTYJIEHTHI JOJAKHBI
O3HAKOMUTBLCA C COJEpPKaHUEM W TOPSIKOM BBIMOJHEHHUS J1abopaTop-
HOM pabOoTHI.

Kaxnoe 3aHsiTHE COACPIKUT 11€JIb €TO BHITIOJIHEHUS, MaTEPUATbHOE
oOecrieueHre, peKOMEH1yeMble JJI1 U3YyUYEHHUS JINTePATypPHbIE UCTOYHU-
KW, BOIPOCHI JUIsl TOATOTOBKHU, KPaTKUE TEOPETHUECKUE CBEACHHUS, 3a-
JaHus JJIs BbINOJHEHUS. [Ipu BhIMOMHEHUM J1aOOpaTOPHBIX PabOT Oc-
HOBHBIM METOJOM OOY4YEHHs SIBJIIETCS CaMOCTOSITENIbHAs paboTa CTy-
JICHTOB C BBICOKMM YPOBHEM HWHIMBHUAyalu3alluy 3aJaHUN MOJ PYKO-
BOJICTBOM TMpernojaBareiisa. Pe3yabTaTbl BBIMOJTHEHHBIX KaXIbIM CTY-
JIEHTOM 3aJlaHuil 00CYXXIaroTCs B KOHIIE 3aHsaTui. OIeHKa Mpero/aBa-
TEeJIeM JIabOpaTOpHON padOThI CTYJEHTA OCYLIECTBISETCS KOMIUIEKCHO:
[0 pe3yJibTaTaM BBIIOJHEHHOTO 3aJaHusl, YCTHOMY COOOILEHHIO U Ka-
4yecTBY oopmiieHUs] pabOThl, YTO MOKET OBITh YYTEHO B PEHTHHIOBOM
OLICHKE 3HAHUU CTYJICHTA.



IIpaBuia odopmiienus: padbot

1. OTueTsl O KaXKI0M TeMe J1Ja0OPATOPHOIO 3aHATUS OQOPMIISIOT-
Cs B OTJCIBHON TETPAJIH.

2. Ilepen odopmieHreM Kaxka0i pabOThl CTYIEHT JTOJKEH YETKO
HaINMCcaTh €€ Ha3BaHME, 11€JTb BBITIOJHEHUS, KPATKHE OTBETHI Ha BOIIPOCHI
JUISL TIOJITOTOBKH, OOBEKTHI U PE3yNbTaThl UccieaoBaHus. Eciu npemy-
CMOTpeHO odopmieHHEe padoT B BUJIE Ta0JIUIl, TO HEOOXOJUMO BCE pe-
3ynbTaThl 3aHECTW B Tabmuily B TeTpaau. llocime kaxmoro 3agaHust
JIOJDKHO OBITH CIIEJIAHO 3aK/IIOUEHHE ¢ 0000IIeHneM, CUCTEMaTH3aluei
WM 00OCHOBAaHHUEM PE3YJIbTaTOB UCCIIEAOBAHUIA.

3. Kaxyro BBIMOTHEHHYIO pa0OTy CTYJEHT 3alUIIAeT B TCUCHUE
y4eOHOI0 CeMecTpa.

BrinonHeHre 1 ycneniHas 3amura JJadopaTopHbIX paboT SBISIOT-
Csl JOIYCKOM K CJJaye TEOPETHUECKOr0 Kypca Ha IK3aMEHE.

JlabopaTtopnass padora Nel Mukpockonudeckass TEXHHKA, CO-
BPEMEHHbIE METO/IbI HcciienoBanus. [IpaBuna padoThl

[Ipu u3ydeHMu MUKPOCTPYKTYpPbl TKAHEH OCHOBHBIM METOJOM SIB-
JSIeTCA MUKPOCKOMUPOBAaHUE. MUKPOCKOIIBI UCIIOIB3YIOT JJISI BU3YaJlb-
HbIX HaOmoaeHul, ¢ortorpadupoBaHusi U TOUYHBIX KOJIUYECTBEHHBIX
u3MepeHrii. OCOOEHHOCTbIO MHUKPOCKOIIA KaK ONTHYECKOro mpuodopa,
OCYIIECTBIIAIONIETO CUIILHOE YBEJIIMUECHHE PACCMATPUBAEMBIX OOBEKTOB,
ABJISICTCS KOMOHWHAIMS JBYX CHUCTEM ONTHYECKUX JIMH3: OOBEKTHBA —
CHUCTEMa JIMH3, MAIOIIUX HEMOCPEACTBEHHOE, MEPBUYHOE, YBEIMUYCHHE
00BbEKTa, U OKYJsIpa — CUCTEMBI JIMH3, C MTOMOIIBIO KOTOPHIX paccMaT-
pUBAETCs B YBEIMYECHHOM BHUJE U300pa’keHUE, JaBaeMOe OOBEKTHUBOM.
[IpOMBIIIIEHHOCTD BBITYCKAET MHOTO MOJEJIEH MUKPOCKOIIOB JIJISl U3Y-
YEHUsl Pa3IMYHBIX OOBEKTOB. XOTS MAapKH CBETOBBIX MHUKPOCKOIOB
UMEIOT KOHCTPYKTHUBHBIC OTINYMS, B KQXKJAOM M3 HUX CYIIECTBYIOT OI-
TUYECKUE U MEXaHWYecKHue y3ibl. OnTuueckas cucteMa (KOHACHCOp U
3epKajo), OOBEKTUBBI U OKYJIAPHl BMECTE C TYOYCOM COCTAaBJIAIOT OITH-
YECKH y3€ll, B KOTOPOM CKOHIIEHTPUPOBAHbI BCE COCTABHBIC YaCTH,
CTPOTO IIEHTPUPOBAHHBIE IO OTHOIICHUIO K APYT Ipyry. Mexannueckuit
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y3€Jl COCTOMWT M3 IITaTHBA, HA KOTOPOM KPEMATCS ONTUYECKUE JETalH,
IPEAMETHOTO CTOJIMKA U MEXaHU3MOB I (DOKYCHUPOBKH MHKPOCKOIIA.
['pyOyro u TOUHYIO (POKYCHPOBKY OCYIIECTBIISIOT Pa3HbIMU PYKOSTKa-
Mu. Cpenn CBETOBBIX MHKPOCKOIIOB Pa3IMyar0T OMOJOTHUYECKHEe, KOTO-
pbIC IPUMEHSIOT JIJISl U3yYEeHUs] MUKPOCKOTTMYECKUX O0OBEKTOB B OHMOJI0-
MU, MEJUIIUHE, CEIbCKOM X03SHUCTBE, U MeTajiorpaduueckue, NCroib-
3yeMble B IMPOMBINLUICHHOCTH. bHONIOrHYecKkre MHUKPOCKOMBI pa3HOO0-
pa3Hbl. YCIIOBHO MX JEJST HAa YIPOIIEHHBIE, pabouue, UCClIeI0BaTEIb-
CKHE W yHUBepcajbHble. MUKpOCKombl cepur «buoiiam» OBIBAIOT Tpex
THUIIOB: pabo4re, CTYACHYCCKHE, IOPOKHBIE.

[ToHATh ¥ MPaBUIBHO OIEHUTH CTPYKTYPHYIO CJIOKHOCTH TKaHEH
MO>KHO TOJIBKO ITyTE€M MHKPOCKOIIMUYECKOro u3yueHus cpesa. Onucanue
IPUEMOB, TPUMEHSEMBIX IPH HEMOCPEJACTBEHHOM HAOJIOICHUM IO/
MHUKPOCKOTIOM BPEMEHHOI'O0 HWJIM ITOCTOSHHOTO Mperapara, COCTaBIISET
coJiepyKaHHEe MUKPOCKOITMYECKON TEXHUKH.

[TpreMbl pabOTHI C MUKPOCKOIIOM.

1.IIpoBeputh 3epKano (JAOHKHO CTOATh BOTHYTOE) U PEBOJIbBEP
(momxeH ObITh C1a0blii 0OBEKTURB); MPOBEPUTH, 3AMKHYT JIM PEBOJILBED
Ha 3aCEUKY.

2.Y 100HO MOCTaBUTh MUKPOCKOM Y Kpasi CTOJIA.

3.YCTaHOBUTH OCBEIlICHHE TTPU C1a00M O0OBEKTUBE, TOBEPHYB 3€p-
KaJIO TaK, YTOOBI MOJIe 3pEHUs OBLIO OCBEIICHO PAaBHOMEPHO U JIOCTa-
TOYHO SIPKO.

4.1TonouTh mpenapaT Ha OPEAMETHBIM CTONMK (ITOKPOBHOE CTEK-
JI0 TIperapara CBEpXy)

5./IBmkeHueM Kpemaiabepbl HalWTh (Pokyc craboro yBeIUYEHUS
(cBOOOIHOE pacCTOSTHHUE OKOJIO 1 cM).

6.PaccMoTpeTh mpemapar npu ciaboM yBEIMYEHUH, HAWTH Ha
npenapare Xopollee MECTO U MOCTABUTh €ro B IEHTP IMOJIS 3pEHUS] MUK-
POCKOIIa, TTOCJI€ YEro 3aKPENUTh 3a’KUMaMH.

/.He mensia ¢gokyca, MOBEPHYTh PEBOJIbBEP Ha CHIIBHBIN OOBEK-
TUB, POBEPHUB 3aMbIKaHHUE 3aCEUKH PEBOJIbBEPA.

8.04eHb OCTOPOKHBIM JBH)KCHHUEM KpeMalabephbl YCTAaHOBUTH (¢o-
KyC CHJILHOTO yBeJIWYeHHUs (B OOJIBIIMHCTBE CIy4aeB CJIETKA MOJIHATH
TyOyC) 1 MUKPOCKOTTMYECKUM BUHTOM OT(POKYCUPOBATH OOBEKT.

9.PaccMoTpeTh mpenapart Mpu CUJILHOM YBEIIMYEHUU, HEMPEPHIBHO
Bparas (cierka) MUKpOMETPUYECKUM BUHT B 00€ CTOPOHBI HAa YETBEPTh
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o0opoTa (1eBasi pyka JOJKHA HAXOJUThCA HA MUKPOMETPUYECKOM BUH-
Te).

10.ITo oxoH4aHWW HAOJIOICHUS W 3aPHCOBKU Mperapara CieayeT
NOJHATH TyOyC, IEPEBECTHU PEBOJIbBEP HA Cllaboe

yYBEJIMYEHUE, OCBOOOIUTD 3aKUMBI U CHATh MPENapaT co CTOJIHUKA.

CMOTpEeTh B OKYJISIp JIyUIII€ JIEBBIM TJIa30M, a MPABBIM TJ1a3 JOJDKEH
OCTaBaTbCSl OTKPBITHIM.

JlaGopaTopnass padora Ne2. [UCTOIOrMYECKOE HCCIICIOBAHUE
MBIIICYHOW TKAHU

BBoanbie nosscHeHusi. MplllieuHas TKaHb — BaKHEMINIasl U3 TKAHEH,
00pa3zyromux Msico. MbIiipl COCTaBISAIOT 0Kojio 60% Tymu. Meley-
Has TKaHb B OPTaHU3ME BBIMOJHSAET CJIOXKHYIO padOTy, OCYILECTBIISS
P MPOW3BOJBHBIX U HEMPOU3BOJIBHBIX JBUKCHUN OPTraHOB W TKAHEH.
OHM TIPUKPEIUISIOTCA K KOCTSIM, BBIMOJHSIOT (DYHKIIUIO AaKTHUBHOIO
JIBUKECHUS Y YACPKUBAHUS TEJIa WM OTIEIbHBIX €r0 YacTEW B Ompelie-
JICHHOM MoJIo)KeHUH. CKeJNeTHass MyCKYJIaTypa U €€ BCIIOMOTaTelIbHbIE
OpraHbl JEIATCS Ha TPU OTJENA: MBIIIIBI TOJOBBI, MBIILLI TYJIOBUILA U
MBIl KOHEYHOCTEW. MbIllieuHasi TKaHb ObIBA€T TPEX THUIIOB: TIajaKas,
MIOIIEPEYHONIOI0CATAsA U CEpICUHAs.

['magkast MpIlIEeYHasi TKAHb XapPaKTEPU3YETC HEMPOU3BOJIBLHOCTHIO
JIBUKCHUS, T.€. €€ COKpPAIllCHWS aBTOMAaTUYHbI MU HE 3aBUCAT OT BOJIU.
OHa pacmosiaraercsi B CT€HKax BHYTPEHHUX OpPTraHOB (KEIyJIOK, KH-
IIIEYHUK, COCY/IbI, MaTKa), B TOJIIIIEC KOXKU U B APYrux opraHax. B ocHo-
B€ ATOM TKaHM JIe)KaT MeJIKue BepeTeHooOpa3Hbie KiaeTku. Ha npenapa-
Tax MPEACTABIISIIOTCS JIJIMHHBIMU HUTSAMH C HEOOJBIINM YTOIIICHUEM B
obnactu sapa. OBajJbHOE WM TAJOYKOBHIHOE PO PACIIOIOXKEHO B Ce-
PEIVHE KIICTKHU.

[TonmepeuHo - mosocaTas MbIIIIeYHAs TKaHb — HawOoJiee IEHHBIN
MAIIECBOM TIPOJYKT. B OCHOBE CTpOCHUS €€ JIekKAT HE KJIIETKH, a Kade-
CTBEHHO HOBBIE OOpa30BaHMS — CHMILIACTHI, MO (POpME Mpe/ICTaBISIO-
e coOoi MJIMHHBIC CJIOXKHBIE BOJIOKHA. [lomepedHo-mosocaToe BO-
JIOKHO MMEET BUJI LIWJIMHAPA C 3aKPYTJICHHBIMUA KOHI[AMH, KOTOPBIE MO-
IyT WHOT/AA pa3BeTBIATHCA. COBOKYIMHOCTh TaKUX BOJIOKOH BMECTE C
MPOCIONKAMM PHIXJIOW COCIMHUTEIIbHON TKAHU COCTABJISIOT OTEIJIbHBIN
MYCKyJ. B cTpoeHHH Ka)KI0oTo BOJOKHA Pa3INYaloT HaApYKHYIO 000-
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JIOUKY, WA CapKOJEMMY; LHUTOIUIA3MY WJIM CapKOIUIa3My; MHOTOYMC-
JICHHBIE s1/Ipa; OCIKOBBIE COKPATUMBbIC HUTH MM MUODUOPUILIBL.

CeplieuHass MbIIIIa — O5TO OYEHb CBOEOOpa3Hasi MONEPEYHO-
noJsiocaTasi MbIllI€YHasi TKaHb, COCTOSIIAs U3 aHACTOMAHU3UPYIOIIUXCS (
OJIHO BOJIOKHO KakK ObI IEPEXOJIUT B APYro€) MEKIY COOOIM MBIILICUHBIX
BOJIOKOH, siJipa PacIojiOKEHbI B IIEHTPE BOJIOKHA, BOJOKHA COJEpKaT
OYE€Hb MHOTO CapKOILJIa3Mbl, OOraTol TJIMKOT€HOM, U Majio (GulOpuii,
PAaCIONIOKEHHBIX MydYKaMU. MsICO B OCHOBHOM COCTOHUT M3 MBIIIIEYHOMN
TKaHU. [ 7aKoMblllieuHasi TKaHb HE UMEET OOJBIIOro MPaKTUYECKOTO
3HAYEHUsI, a MOMEPEUYHO-TI0JI0CAaTasl MbIIIIEYHAs] TKAHb — 3TO OCHOBA JIIO-
ooro Buga msca. [Ipu TexHogorndyecko oOpabOTKe MbIIIEYHAsS TKaHb
MOABEPraeTcsi MHOKECTBEHHBIM M3MEHEHUSIM, KOTOPhIC OMPEACIISIIOT €€
KaueCTBEHHBIE U BKYCOBBIE OCOOCHHOCTH.

Ilens: Ha rucrompernapartax U3y4uTb CTPOSCHHUE MBIIICYHBIX TKa-
Hel. BBISICHUTE U3MEHEHUS MPU TEXHOJOTUUECKUX 00padoTKax.

Brmonnenue 3aganus.

1.IIpemapat 1. M3onupoBaHHbIE TIaJIKUE MBIIIEYHBIE KJIETKH TOH-
kol kuiiku. [Ipemapar m3roroBneH marepanuen kuiiedHuka B 33% -
HOM CIHPTE C MOCICAYIOIIMM PACIICIUICHUEM MBIIICYHOU 0OOJOYKH.
Ha npenaparte BcTpeuaroTcss 0OpbIBKHA COCTMHUTEIBHO - TKAHHBIX BOJIO-
kOH. HalTh HenmoBpeXJAEHHBIE HW30JIUPOBAHHBIC TJIAJKUE MBIIICYHbBIC
KJICTKU: BBITSIHYTOM BepeTeHOo0Opa3HoW (HOPMBI C 3a0CTPEHHBIMHU KOH-
I[aMU. OTUMH KOHIIAMH TJaJKHUE MBIIICUYHbIC KJISCTKH BKJIIMHHUBAIOTCS
MEXK1y COCEIHUMU KJIETKAMM,

Oylarogapsi 4emMy CO3/aeTCsl MPOYHas CBS3b KJIETOK B ruiacte. B
IIEHTPAJIbHOM, OoJiee MIUPOKOM, YacTH KJICTKH OOHAPYKUBACTCS BBHITS-
HYTO€, MaJOYKOBUJHOE si/ipo. [luToriasma mnpeacTaBisieTcsi TOMOTCH-
HOM, 0JIHOpOJIHOM. Hajo uMeTh B BUy, 4YTO 4acTO Ha Mpenaparax Iiaji-
KM€ MBIILICYHBIC KJIETKU JIEKAT OYCHb TECHO, U MOPTOMY Pa3Iu4YUTh OT-
JIeJIbHBIE KJIETKHU JIOBOJILHO TPYJIHO. B 3TOM cilydyae qUarHOCTHYECKUM
MPU3HAKOM OCTAlOTCSl KJIETOYHBIE siApa TJAJAKUX MBIIIL, KOTOPhIE
HACTOJBKO XapaKTEPHBI, YTO MO3BOJISIOT 0€30ITMO0YHO y3HABATh TUIajI-
KM€ MBIIIIBI HA TIpenapaTax.

[Ipenapar 2. Ilonepeuno - mosocatele Mbliibl. Ha mpenapare
HaJI0 HAWTHU KaK MPOJO0JIbHbIEC, TAK M MONEPEUYHBIC pa3pe3bl MBIIICUHBIX
BOJIOKOH. MBIIIICUHBIE BOJIOKHA OTpPaHMYEHBI CAPKOJIEMMOM, B BHIE
KOHTYPHOM JTUHHH BOJIOKHA, Ha Tepru(epuu BOJIOKOH — MBIIIICYHBIC SI1-
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pa oBasbHOU (hopMbI. B BOJIOKHAX, KOTOpBIE pa3pe3aHbl MO OCH, A/Ipa
UMEIOT OOKOBOE pacrioyio’keHrue. B BOoJIOKHAX BUIHA MPOAOJIbHAS U TO-
nepevyHas iCUepUYEHHOCTh; CTENEHb BBISIBICHUS TOW WM JPYrou ucuep-
YEHHOCTH B Pa3HBIX BOJIOKHAX MEHSAETCS B 3aBUCHMOCTH OT COKpalle-
HUA BOJIOKHA. CTpYKTypHasi HEOAHOPOAHOCTh MUO(DHUOPUIIIT U COOTHO-
HIEHUE CKOJB3SIIMX JPYr OKOJIO JApyra MHO3MHOBBIX U AKTHHOBBIX
Gubpu (MUOPUIAMEHTOB) CO3/1A€T MOMNEPEUHYI0 UCUEPUEHHOCTh BO-
JIOKHA. PaccMOTpeB M 3apuCOBaB MPOJAOJIbHBIN pa3pe3 MBIIICYHBIX BO-
JIOKOH, HYKHO HalTH MpH cJIadOM YBEJIIMYECHUH yAAuHbIC MOMNEPEUHbIE
pa3pesbl, pacCMOTPETh U 3apUCOBATH MX IMPU CUIBHOM YBEIUYEHUHU.
[Tonepeunsie pa3pe3bl UMEIOT TO OKPYIUIyIO, TO YIJIOBaTyrw (opmy,
OOYCJIOBJICHHYIO TE€M, YTO COCEAHUE BOJOKHA CIABJIMBAIOT JIPYT JApyra.
CapkosieMMa Ha MOIMEPEYHBbIX pa3pe3ax BUAHA HECKOJIBKO OTYETIIMBEE.
Mpliieunbie sigpa UMEIOT OKPYIJIbIA BHJ, OCOOEHHO SICHO UX mepude-
PUMHOE PACIOJIOKEHUE.

VYueobnsie nocobus: IlnakaTel, Makpo-, MUKpONIpENapaThl.

Bonpocsl 11 CAMOKOHTPOJIA:

1.KakoBo cTpoeHue KiaeTku?

2.Yto n3yyaer rucrtonorus? 3.Bunbl TKaHE.

4. Kak mocTpoeHa NONEPEYHO-NOJ0caTasi U IJajJKas MbIIIeUHas
TKaHb?

5.Kakue n3meHeHus: MbIIIEYHON TKAHU MTPOUCXOAST MPHU TEXHONIO-
rU4YecKoi o0padoTke?

JlabopaTtopnas padora Ne3. Koxa u ee ctpoeHue

OOmuil KOXKHBIM MOKPOB — 3TO HE TOJBKO HapyKHasi 000JIOYKa
Tena, a 3TO YacTh TeJa, UMEIOIasl CI0KHOE CTPOECHUE U BBIMOIHSIOIIAs
pSAZl OYEHb BAKHBIX (PYHKIW: 3aIUTHYIO, BBIICIUTEIBHYIO, TEPMOpE-
I'YJSMOHHYI0, JIbIXaTeNbHYI0, perentopuyto. Koxa obnagaer orpom-
HOM TOTEHIMEW K CO3JaHUI0 CAMBIX Pa3sHOOOPa3HBIX MPOU3BOHBIX,
OOJIBLIITMHCTBO M3 KOTOPBIX MMEET IIEHHOE MpaKThudeckoe 3HaueHue. K
YUCJTy TPOU3BOJHBIX KOXKU OTHOCSTCSI: BOJIOC, KOXKHBIE KEJIE€3bl, MO-
JIOYHAs Keye3a, MIKHUIIU, poroBbie oOpa3oBanus. Koxa, cHsTas mociue
y0O0s )KUBOTHOTO, HA3bIBACTCS IIKYPOH.
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Koxa — sanurennanbHO-COCTMHUTEIBHO- TKAHHBIM OPTaH, COCTOS-
Ui U3 TPEX CJIOEB (YacTeil): smuaepmMuca, Wil HaJKOXKHIIbI, COO-
CTBEHHO KOXXM, WJIM JAEPMbI (OCHOBBI KOXKH), Y TIOJKOXHOW KJIETYATKH,
WJIY TIOJIKOKHOTO CITOS

OnuaepMHUC — HaApPYX HbIN €10l 00pa30oBaH MHOT'OCJIOMHBIM ILIOC-
KUM , OPOT'OBEBAIOIINM dIIUTENNEM. B riyOOKHX ClosIX 3muiepMuca 3a-
JIETAKOT MMATMEHTHBIE KJIETKU. KpOBEHOCHBIE COCY/IBI B AMUIAECPMHUCE OT-
cyTrcTBYIOT. PaznuuaroT koxy ¢ BojgocoMm u 0e3. Koxa 0e3 Bojoca xa-
PAKTEpU3YETCSI OUYE€HBb TOJICTHIM 3MUJIEPMUCOM, TOHKUM CJIOEM JIEPMBI U
OTHOCHUTEJILHO TOJICTOM ITOJKOKHOM KJIETYATKOM.

Jlepma — OCHOBa KOXH, NMOCTPOEHA U3 IMJIOTHOW HEO(POPMIICHHOU
COCJIMHUTEIIbHON TKaHW, COCTOAIIEH M3 KOJUIAT€HOBBIX U 3JIACTUHOBBIX
BOJIOKOH. B Heil pa3iauyaroT JiBa CJIOs: COCOYKOBBIN M TITYOOKHM ceTda-
ThIA. B OCHOBE KOM PacmnoJIOKEHBI TIOTOBBIE U CaJIbHBIE XKEJE3bI, TIajl-
KM€ MBIIIIbI, KPOBEHOCHBIE U JTUM(PATUUYECKUE COCYIbI, HEPBHBIE OKOH-
YaHMUSL.

ITOIKOXHBIM CIIOM — TTOJKOXHAasi OCHOBA MOCTPOEHA U3 PBIXJIOU
COEMHUTEIIPHON TKaHW, B HEW HAKaIUJIMBAIOTCS KUPOBbIE KieTKU. Co-
EAUHSIET OCHOBY KOXH C TITyOJIexKaluMu (pactyisiMu, MBIIIIIAMH.

OOpa3yembie C TOMOINIBIO AMUAEPMHUCA BCEBO3ZMOMXHBIE OpTaHbl U
TKaHU OOBEIMHAIOT MO HA3BaHUEM MTPOU3BOJIHBIE KOXKHU.

[lens: M3ydyeHne CcTpoeHUs KOXKU. BhINOTHEHME 3a]aHUS.

[Ipemapar 1. Koxa nansua uvenoBeka. [Ipy mMamoM yBenmyeHun
BUJHO, YTO HAPYKHYIO YaCThb KOXHU COCTABISIET SIUAECPMUC — MHOIO-
CJIOMHBIN TIJIOCKUKA OPOrOBEBAIOIINN IIUTENNN, B BHYTPEHHIOK COEIU-
HUTEIBHO - TKAaHHYIO 4acTh — COOCTBEHHO KoXa. [lepma mocTeneHHO
MEPEXOUT B TOJKOXKHYIO KileTdyaTky. Ha rpanune mexnay snuaepMu-
COM M JIepMOil HaxoauTcs OaszayibHas mMemOpana. Ha mpemapare oHa
npeAcCTaBIsieT COOOM H3BWIKMCTYIO JIMHHIO, OJlarofaps BISTYMBAHUSIM
Y4aCTKOB COECJAMHUTEIbHOW TKAaHW B 3MUJCPMHUC. DTU BISTYMBAHUS I10-
JYYUJIM HA3BAHUE COCIMHUTENIBHO - TKAHHBIX COCOYKOB; B IPOMEXKYT-
Kax MEXAYy HHUMHU HAaXOJATCA BBIPOCTBHI IMUIEPMHUCA — IUATEIUAIIBHBIC
rpedeniku. [ToBepXHOCTB dMUAEpMICA MOKPHITA BaTUKaMU U 0OpO3IKa-
Mu. PucyHok, o0pa3yembiii uMu, cnieriuduyueH y pa3Hbix jrojei. B snu-
JIEPMHUCE Pa3NUYarOT (CHHU3Y BBEPX) YETHIPE OCHOBHBIX CIIOS: POCTKO-
BBIM, 3€PHUCTHIN, OnecTsmmil U poropoil. Camblii HUKHUM POCTKOBBIM
CJIoM 00pa30BaH HECKOJIBLKUMHU PSAaMHU PHIXJIO PACTIONOKEHHBIX KJIETOK,
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Cpe KOTOPBIX HMXKHUE HUMEIOT MPU3MATHYECKYH0 (OpMYy M IUIOTHO
npuiieraroT koazaiapbHo MeMOpaHe. KieTku poCTKOBOIrO CJ10sl OCTOSIH-
HO TMOMOJHAIT YObUIb SMUAEPMHUCA, JIETCHEPUPYIOIIUX BCIEICTBUE
oporoBeHusi. KiieTku 3epHHUCTOrO ciosi miockue. B Onectsiiem cioe
IpaHUlbl KJIETOK HE BHUJHBI, TaK KaK KJIETKHU 3alOJHEHBI OJECTAIINM
BEIIECTBOM 3ieuAUHOM. Camblii BEpXHUU CI0M — poroBor. OH COCTOUT
U3 IUIACTA MTOCTEIEHHO CIYLIUBAIOIMIMXCS POTOBBIX YEHIYEK. DTOT CIIOU
OYEHb TOJICTBIA. Ero TONIMHA NMPEBBIIAET B HECKOJIBKO Pa3 TOJIIUHY
OCTaJIbHBIX TPEX CIIOEB dMUIAECPMHUCA, BMECTE B3ThIX. Ha nmpemapare po-
rOBOM M OJIECTALIMI CIOU OKpAIlI€Hbl B CBETIO-PO30BbIN 1IBET, a 3€PHU-
CTBII U POCTKOBBIN Onarogapsi (pUOJETOBOM OKpacke siep U 3€peH Ka-
KYTCSI TEMHO-(PHOJIECTOBBIMH.

OcCHOBa KO COCTOUT U3 JBYX CJIOEB: COCOYKOBOI'O U CETYATOrO,
nepexoslux Apyr B apyra 0e3 yeTkou rpanuiibl. Ha npenapare kie-
TOK B CETYATOM CJIO€ TOPA3J0 MEHBIIE, YEM B COCOYKOBOM. 3/I€Ch Mpe-
obnanaroT GuOPoOIACThI, CABJICHHBIE MyYKaMH KOJIJIAr€HOBBIX BOJIO-
KOH.

CeT4yaTslil CJIOM MOCTEMEHHO MEPEXOAUT B MOJKOXKHYIO KJIETYAT-
Ky. IIpy 3TOM NydKkH KOJUIAr€HOBBIX BOJOKOH IMOCTENEHHO pPa3pbIXJIsi-
IOTCSL M1 MEXIY HUMU TOSIBJISIIOTCS MPOMEXYTKH, 3alIOJIHEHHBIE XKUPO-
BOW TKaHbBIO, CPEAY KOTOPBIX HAXOMSTCS MOTOBBIE JKEIIE3BI.

[Ipemapar 2. Koxa nsarymku. PekomeHyeTcst CpaBHUATH € MPEIbI-
OYIIUM TIPEnapaToM. DNMUAECPMUC 31€Ch 3HAUMTEIBLHO TOHbIIE. B KoXke
MOYXHO PA3JIMYUTh XOPOLLIO JIBA CJIOS: SIMUAEPMHUC U AEPMY.

Onuaepmuc oOpa3oBaH HECKOJILKUMU psilaMu KiieTok. Bepxuue 1-
2 psima COCTaBIISIIOT pOroBoi cioil. OcTalibHbIE PAMIbI KJIETOK 00pa3yroT
3apOoABIIIEBbI ClIOW. Eciin mepeaBurare mpenapar OT HUXKHETO CIIOS
AIUJIEPMUCA KBEPXY, TO BUIHO, UTO CAMbId HWKHUU Psii KIETOK UMEET
HUIMHIPUYECKYIO (popMy. 3ateM, Mo Mepe MPUOIMKEHHUS! K MOBEPXHO-
CTU KOXH, KJIETKH CTAHOBSITCS MHOTOYTOJIbHBIMU W, HAKOHEIL], MJIOCKH-
MU

[log »nuaepMHCOM pacmoiaraeTcsi COEAUHHUTENBHO - TKAaHHAas
nepMma. B Heil paznnyaroTcs JBa HEPE3KO OTTPAHUYEHHBIX JIPYT OT JAPY-
ra cJiosi: BEpXHHU, TyOUaThli U HUKHUH, TIJIOTHBIN. JKene3bl — KpYIHbIE,
OKpyTJbie 00pa3oBaHus B (popMe anbBeos1, ¢ MPSIMbIMU MPOTOKAMH, OT-
KPBIBAIOIIUMUCS HA TOBEPXHOCTH AIUJIEPMHUCA
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ITogkoxkHasi kjeTdyatka oOpa3oBaHa PHIXJIOW COEAUHUTEIIHLHON
TKaHbIO, KOTOPAsI HEMOCPEICTBEHHO IMEPEXOJUT B TKAHb MEKMBIIICY-
HYIO.

[Tpenapat 3. Bonoc (mpoaosibHbIN cpe3). B sanutenuu, rae BoICTY-
NaeT CTEP>KEHb, UMEETCA HEKOTOpoe yriyosieHue (BopoHka). HukHsis
4acThb KOPHS pacIlIupeHa U o0pa3yeT JYyKOBUILY, B KOTOPYIO B BUJE CO-
COYKa BJIACTCA OKpY’Karollasi COCAUHUTEIbHAs TKaHb. B cocouke 3a-
METHBI S/Ipa KJIETOK PBIXJION COCAUHUTEIBHON TKAHU U CPE3aHHBIE MEJI-
KM€ KPOBEHOCHBIE COCYbl. Uepe3 COCOUYEK OCYIIECTBIISIETCS TUTAHUE U
WHHEpBAIMs Bojoca. YacTh KOpHS, HAXOISIIAACS HEMOCPEICTBEHHO
HaJ JIYKOBUIIEH, CJIErKa Cy»KE€Ha U MOATOMY Ha3bIBAETCS EUKOoW. B BO-
JOCAHYI0 BOPOHKY KOPHS BHOAJAIOT CaJbHBIC KEIE3bl. DTO IMPOCTHIC
Pa3BETBIICHHBIC AJILBEOJISIPHBIE JKEJIE3bl C MIUPOKUM KOPOTKHUM TOKOM.
ITox yriioM K BOJIOCSSHOMY MEIIKY PacIOJIOKECHbBI BOJIOKHA TJIaKOU
MBIIICYHON TKaHWU. BUIHBI Wb MYyYKH MBIIICYHBIX KJIETOK, OKpaIlICH-
HbIC B MHTCHCHBHO PO30BBIN IIBET, C XapAKTEPHBIMHU BBITSIHYTBHIMH SI/I-
pamu. [Tpy nmoMoIM 3TUX MBIIIL BO3MOXKHO JIBHKEHUE BOJIOCA. TOHKOE
CTPOEHHE BOJIOCA HEOOXOAUMO PACCMOTPETH MPU OOJBIIOM YBEIUYE-
HuU. B crepxHe pa3nuyaroT Tpu cios. LleHTpanbHyo 4acTh Bojioca 00-
pa3yeT MO3roBO€ BELIECTBO, COCTOSAIIEE U3 OPOTOBEBIINX KIIETOK C 3€p-
HaMU [UIMEHTA; 4acTO MEXAY KJIETKaMHU HaXOIATCSA MYy3bIPbKU BO3MY-
xa. CTepKEeHb U KOPEHb MOKPBITHI KyTUKYJION. KIIETKM KyTHUKYJIBI MOX-
HO OTJIMYMTh, TaK KaK OHU YepenuiieoOpa3Ho HaJjleraroT ApYyr Ha Apyra
Y, KaK IIPaBUJIO, JIMIIEHBI A1ep U nurMeHTa. KopeHb okpyxeH BOJIOCS-
HBIM

MEIIKOM, ITOCTPOCHHBIM W3 3MUTEIIMAIBHOU U COCIUHUTEIBHOU
TKaHU. JIyKOBHUIIa COCTOMT U3 >KUBBIX, OUEHb CXOJHBIX MEXIY COOOM
Pa3MHOXKAOIIUXCA JIMUTENUAIBHBIX KIETOK C KPYIJIBIMA OBAJIbHBIMHU
anapamMu. B riyOMHY JTYKOBMIIBI BIAE€TCS BOJOCSHOM COCOYEK, COCTOSI-
AN W3 PHIXJIOH COCAMHUTEIBLHON TKAHU, B KOTOPOM ITPOXOJAT KaIlu-
JIAPBL, IPUHOCIIIUE TUTATEIBHBIE BEIIECTBA I BOJIOCSIHOM JIYKOBHIIBI.
CoenuHuTenpHasi TKaHb BOJIOCSAHOTO MEIIKA OJIEBAET BECh KOPEHb CHA-
PY)XKH U 00pa3yeT BOJIOCAHYIO CYMKY, OCOOCHHO XOpOIIO Pa3BUTYIO B
HIDKHEW YacTu BOJioca. BoyocsiHass CyMKa COCTOUT HM3 TPEX CIOEB.
Hapy>xHblii ciioit 00pa3oBaH MPoI0JIbHBIMU KOJUIAT€HOBBIMU IMTyYKaMU U
3JIACTUHOBBIMU BOJIOKHAMU, HAITPABJIECHHBIMU BIOJIb BOJIOCA. B cpeanem
CJIO€ ITYYKHU U BOJIOKHA PACONIATar0TCA MUPKYJIAPHO. BHyTpeHHUN cion
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— Mo4YTH OeCLIBETHas CTEKJIOBHJHAs 000JI0OUKa, OCOOCHHO XOPOIIO 3a-
METHAas B 00JIaCTH LICUKHU.

[Ipemapar 4. Koxa oBupl. Koxka 0OBLBI UMEET psifi THCTOJIOTHYE-
CKUX OCOOCHHOCTEH, OTpa)KarOIIUXCA Ha CBOMCTBAaX LIEPCTHOrO MOKPO-
Ba. BcTpewaercs naBa Tuma BOJIOC: OCTHUCThIE W mepcTHhIE. [Ipenapar
MOHO PAacCMOTPETh U 3apuCOBaTh NpU cilaboM yBenuueHuu. C 1o-
BEPXHOCTHU HAXOJUTCS CPABHUTEIBHO TOHKHUI SMUIAEPMHUC. COCOYKOBBIM
cioil BeipaxkeH ciiabo. CerdaThiid CJIOM 3aHAT OOJBIIMM KOJIUYECTBOM
KopHeU Bosioc. OCTUCTBIE BOJIOCHI UMEIOT 00Jiee TOJCThIA CTEPKEHb, B
KOTOPOM BBIJICJISIETCS MO3TOBOE BEIIECTBO. CPaBHUTEIIBHO TOJICTBIN KO-
PEHb OCTUCTBIX BOJIOC B TIIYOOKOM YacTH JTa€T XapaKTEePHbI KOPHEBOM
U3ru0, TUTIMYHBIA JJISI BOJOC OBIIbL. JIYKOBHUIIBI OCTUCTBHIX BOJIOC 3ajie-
raloT TJIyOOKO B ceryatoM ciioe. IllepcTHbie BOJIOCHI 3HAYUTEIIHHO
TOHBIIIE, OHU BBIXOJAT IMyYKaMHU U3 OJTHOM BOJIOCSHON nopbl. CTEepKEHb
K€ HE UMeeT MO3roBoro BemlectBa. KopHu garoT 6oJiee CUIbHBINA U3TH0,
YeM OCTHUCTHIE. JIYKOBHIIBI MIEPCTHBIX BOJIOC 3aJIETalOT MOBEPXHOCTHO.
CaibHBIE JKeJIe3bl He MPEICTABIIAIOT CYIIIECTBEHHBIX OCOOCHHOCTEH.

VYueOHble mocobus: PUCYHKH, TUCTOIIpEIIapaThl.

Bompock! 1151 caMOKOHTPOJIS.

1.CtpoeHune Koxmu.

2.1Ipou3BOIHBIE KOKH.

3.IIpakTryeckas 3HAYUMOCTh KO)KEBEHHOTO CHIPBS.

4 OYHKINHU KOXKH.

5.0Cc00€HHOCTH KOKH Pa3HBIX BUJIOB )KHUBOTHBIX.

JlaGopaTopHasi padora Ne4. OO1re 3aKOHOMEPHOCTH CTPOCHUS
opraHu3mMa KMBOTHBIX. CTpOEHHE MOJIOCTEH Tena yOOMHBIX KUBOTHBIX

Teno MO3BOHOYHBIX >KMBOTHBIX JEIUTCA Ha OCEBYIO (CTBOJIOBAs)
4acThb YU KOHEYHOCTHU. B OCEBYyI0 4acTh Tena BXOISIT rOJIOBA, Ies, TYJIO-
BHUIIIE U XBOCT.

Teso MO3BOHOYHBIX YKMBOTHBIX MOKHO Pa3ACivTh HA JIBE CHM-
METPHUYHBIC TIOJIOBUHBI — MIPaBYIO 1 JIeByr0. OCOOEHHO 3TO 3aMETHO, KO-
r1a Ha MscomnepepadaObIBAONINX MPEANPUATHIX TYIIA ACIAT Ha JIBE
gactu. Paccedenue, 1mo cepeamHe BOOOpakaeMoM IIOCKOCTH TeJla JKH-
BOTHOI'O, HA3bIBACTCS CPEIMHHOM CATMTTAIBLHOM ITNIOCKOCThIO. Hampas-
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JIEHUE K HEW Ha3bIBAE€TCS MEAUAIbHOE, a OT Hee — JaTepaibHoe. Pa3pes
TeJIa BEPTUKAJIBLHO HA3bIBAETCSl CETMEHTAIbHBIM, HAMPABJIEHUE K TOJIOBE
— KpaHUaJbHBIM M K XBOCTY — KayJlalbHbIM. PacceueHue tena BooOpa-
’KAEMOM TUIOCKOCTHIO MEPIEHAUKYJIISPHO K IBYM MPEIbIIYIIIMM Ha3bIBa-
ercst (poHTAILHBIM. HarpaBieHue oT Hee K CIMHE Ha3bIBACTCS JIOp-
3QJIbHOE, a K )KMBOTY — BEHTPaJIbHOE.

I'onoBa cocTOMT U3 MO3TOBOTO M JuneBoro orxaenos. Iles - pac-
[10JIaraeTcsl MEX1y roJ0BOU U TyJIoBUILEM. Ha HENl OTCYTCTBYIOT MOJIO-
CTH, MOKPBIThIE CEpO3HON 000s10uKOi. TynoBuIlle — YacTh Tena, oopa-
3yIOIIasi MOJIOCTH, BBICTIIAHHBIE CEPO3HONM 000JIOYKOM, B HUX HAXOMSITCS
BHYTPEHHOCTH.

Tynosuile pacronaraercss MEXAy ILIeeu U XBOCTOM. TyJIOBUIIE
OPUHSATO ACJIUTh HAa TPYJHOMN (CIIMHA U TPY/ib), OPIOIIHOM (MOACHUIA U
’KHUBOT) U Ta30BbIN (KpEeCTell U Ta3) OTACIbI.

Koneunoctu nensitcst Ha TpyIHBIE U Ta30BbIC.

CucrtemMa OpraHoB MPOU3BOJLHOTO JBMXEHHS (POPMUPYET BHEIII-
HUW OOJIMK >KMBOTHOTO M o0OecrneunBaeT ero nepeasmwkenue. OHa mo-
pa3zensercs Ha MAaCCUBHBIM anmapar JABUKEHHUS — CKEJIET U aKTUBHBIN
amnmnapar JBUXKEHUSI — MYCKYJaTypy.

3HAUYUTENBHYIO YacTh TeJla KMBOTHOIO 3aHUMaeT ckener. CKener
COCTOMUT U3 KOCTEH U XPAIIEH, COCTUHEHHBIX MEXYy COOOW CBSI3KaMHU.
Ckeler ABISIETCS. ONOPOM I BCeX MATKHUX TKaHeil. CKeNneT BBIMOIHSAET
(PYHKLHMIO 3aIIMTHl U PbIYAroB JABUKEHHS, YUaCTBYET B KPOBETBOPEHUU
U B MUHEpaibHOM oOMeHe. CKeeT noApas3AessieTcs Ha OCEBOM U IEpHU-
(pepuueckuii. OTHOCUTENBHAS Macca KOCTEM K Macce Tela B CpeJHEM
(x.p.c) — 10,4% . KocTu mocTpoeHbl U3 KOMIIAKTHOTO M Ir'y04aTtoro Be-
miectBa. B coctaB KOCTH BXOAST BOJA, HEOPraHMYECKUE M OpraHHue-
CKHE BEIIECTBA. B HEOpraHM4ecKon 4acTh KOCTEW coaepxutcs 10 97%
COJIEH KaJIbLIMs BCETO OpPraHU3Ma.

Msrkue Tkanu (y K.p.c.) cocTaBisitoT 50-52%, U3 HUX MyCKyJaTy-
pa— 10 37%, a octanpHbIe 15-16% - 31K, MO3TH, YIIIH, TYOBHI.

OcHOBHasi Macca MBI HAXOAUTCS B OCEBOM 4acTh Teja KMBOT-
HOT'O Y B BEPXHUX 3BEHbSIX KOHEUHOCTU. B TOBapoBeguecKkoil MpaKkTHKE,
KpOME MBIIII], B COCTaB Msica BXOAAT XKUP, (pacuuu, KOCTH, CyXOKUIIUS
U JIpyrue TKaHu. BHyTpeHHue oprasbl, OTAENIAIONINECs OT TYIIH, OTHO-
CAT K cyompoaykTaMm. B 3aBUCHMMOCTH OT ()yHKIIMM U CXOJACTBa CTpOe-
HUSI OHU CTPYINIHUPOBAHBI B CUCTEMbl OPTaHOB: HEPBHAs, COCYIUCTas,
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NUIIEBAPUTENbHAS, SHIOKpUHHASA, TOJIoBass W Apyrue. llurarenpHas
LEHHOCTb Msica, CyOITPOIYKTOB 3aBUCUT

OT TUIA CTPYKTYPbI U ONPEAEISIETCS MO COCTaBy OEIKOB M NIpY-
I'MX XUMHYECKHUX KOMIIOHEHTOB.

VYyebnsie mocooOus: IlnakaTel, pUCyHKH, KHUTH, MYJIS)KHA, MaKpo-
npenaparhl.

Bonpocs! 11 CAMOKOHTPOJIA.

1.Pa3py0 Tymm.

2.ITosocTu Tena.

3.CxeMa pacnoIoKEHNs] BHYTPEHHUX OPTaHOB.

4 Otpenbl ckenera. OCOOEHHOCTH Y pa3HbIX YOOMHBIX KUBOTHBIX.
5. Tumnel KOCTEW U MBIIIIILI.

JlaGopaTopHasi pabora NeS. AHatomo-Tornorpauyeckoe u ru-
CTOJIOTMYECKOE CTPOCHHUE OPraHOB MUIIEBAPUTEILHON CUCTEMBI

CucreMy OpraHoB NMUIIEBAPEHUS TPUHATO MOJAPA3ACIATh HA 4 OT-
Jiena: TOJIOBHYIO, MIEPETHIO0, CPEAHION0 U 3aJHIOK KUIIKH.

K ronoBHOM KHUIIIKE, UM POTOTJIOTKE, OTHOCATCS OPTaHbl POTOBOU
MOJIOCTH U TJIOTKa, 00ECHEUMBAIONIME 3aXBaT MUIIH, (HOPMHUPOBAHUE
KOMAa U JAJIbHEUIIIEE ITPOJABUKEHUE ETO.

[lepenHsist KUIIKA, WIM OULIIEBOAHO-KETYAOUYHBIN OTAEN,, OApPA3-
JEJSETCA Ha MUILEBOJ U KETYNOK, INI€ MO BO3ACUCTBUEM IHUILEBAPU-
TEJIbHBIX COKOB IIPOMCXOJUT MEPEBAPUBAHUE U YACTUYHOE BCACHIBAHUE
1005000078

CpenHsist KMIKA, UM TOHKUU OT/AENI KUIIEYHUKA, BKJIIOYAET B Ce-
Os1 IBEHAIATUIIEPCTHYIO, TOIIYIO, MOB3JIONIHYIO KHUIIKU, & TaKXe 3a-
CTEHHBIE JKEJE3bl — NIEYECHDb U MOKENYAOUHYIO Kele3y. B aToM otaene
MIPOUCXOJIUT OCHOBHOE MEPEBAPUBAHUE TTHIIN U BCACBIBAHUE MMUTATEIb-
HBIX BEIIECTB.

3aqHsAs KWIIKA, WIA TOJICTBIM OTAEN KHIIEYHUKA, MPEICTABICH
cienoi, 000JOYHONW W MPAMON KUILIKAMH, B KOTOPBIX 3aKaHYMBACTCS
BCAChIBAaHUE MUTATEIBHBIX BEIIECTB U (DOPMUPYIOTCS KaJIOBBIE MACCHI.

[enb: O3HaKOMUTBCSI HA MAKpO- U MUKpOIIpEnaparax ¢ OpraHamMmu
MUALIEBAPUTEITLHON CUCTEMBL.
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IIpemapar 1. PyOen k.p.c. PaccMoTpers mpemnapaT mpu ciiabom
YBEJIMUCHUHU. 3apucoBaTh BBIPOCTHL. Cim3uctas 000J0YKa MOKPHITA
MHOTOCJIOMHBIM TUIOCKAM JIHUTEINEM, CHIbHOOporosepatommM. I[lox
SIIUTEJIMEM — COOCTBEHHBIN CJIOW CIIU3UCTOU, 0€3 PEe3KOW TpaHMIlbl Tie-
PEXOASIIUNA B MOJICIU3UCTBIN, OTIUYAOIIUNACS 00JIee PHIXJION COeTUHU-
TEJIbHOW TKaHbIO.

[Ipemapar 2. Toncras kumka cBuHbH. CKIIaI4aTOCTh CIM3UCTOM.
OIHOCTOMHBIA NPU3MATUYECKUN STUTEINN, YYACTKH MEXKIY YCThSIMU
kpunT. COOCTBEHHBIH CJIOM CIM3UCTONM IIEJIUKOM 3aHSAT KpPUIITaMH.
MpbliieyHbld CJIOM CIU3UCTOM OOOJOYKH CPABHUTEIIBHO TOHKHM, a B
CKJIQJIKaX OH pa30OMBaeTCs HAa OTHEJbHBIE MyYKU TIAJKUX MbIII. B
MOJCIIU3UCTOM CJIO€ BHAHBI Pa3pe3bl KPOBEHOCHBIX COCYAOB, WHOTIA
MOMNAaJIal0TCA OJIMHOYHBIC TUM@aTHUeCKUe (POJUTUKYIIBI.

IIpenapar 3. Iledenp cBuHBUM. HEBOOPYKXEHHBIM TJIA30M BUJIHBI

MPOCIIOMKN COCIMHUTEIIbHONW TKaHH, Pa3rpaHUYUBAIOIINE JT0JIbKH,
uMerone (popMy HENpaBUIBHBIX MHOTOYTOJIbHUKOB. 3apHCOBATh MPHU
c1aboM yBeNIMYEHUHU. MeXI0IbKOBasi COCIUHUTENbHAS TKaHb IOJIHO-
CTBIO OKPYXKAET KAXKAYIO NOJBKY. B LIEHTpe TOJbKA MOKHO HANTHU LIECH-
TpaJbHY!0 BeHY. OT LIEHTpaJIbHBIX BEH PaJUAIBHO PACXOIATCS Mede-
HOYHbIC OaiKu (TUIACTUHKH), 0Opa30BaHHbIC TSKaMU MEYECHOUHBIX KJle-
TOK. OTU KJIETKM UMEIOT MHOTOTPaHHYIO0 (DOPMY, B LIECHTPE PaCIIOIOkKe-
HO KpyIJioe siapo (IIpu CUIIBHOM YBEJIMYEHUHU - U IBYXbsepHbIC). bai-
KM aHACTOMO3UPYIOT OJIHA B APYTYI0, 00pa3ys CEeTb.

N3y4uTh CTpOEHHME MHOTOKAMEPHOTO KEIyAKa, MEYEHU, IOJIKE-
JyI0YHOM KeJie3bl (3aprcoBaTh).

YyebHoe nocobue: Ilnakarel, MyJsiKU, pUCYHKH, THUCTOIpEnapa-
THI.

Bompock! 111 caMOKOHTPOJISL.

1.Ha kakue oTziesnbl AeNsSTCA OpraHbl MUIEBAPEHUS.

2.1Touemy opraHsl MUILIEBAPEHNUS UMEIOT OJHOTUITHOE CTPOCHHUE.

3.MecTopacronoKeHue MeUYCHU U MOIKENTYTIOYHON KETE3bI.

4.0co0EHHOCTH CTPOEHHUS OPTaHOB MUIIIEBAPEHUS )KBAUHBIX.

5. HCTONOTUYECKOE CTPOCHUE TIEUECHMU.
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JlaGopaTopnas padora Ne6 HepBHas cucrema

HepBHast cuctema mo3BOHOYHBIX KHUBOTHBIX YCIOBHO JEIUTCS HA
IEHTPAJIbHYIO0, MepudepruuecKyto U BereraTuBHyr. HepBHas cucrema
PETyIUPYET U KOOPAUHUPYET BCE MPOIIECCHI OPTaHU3MA.

[lenTpanbHas HepBHASI CUCTEMa MPEACTABICHA TOJIOBHBIM U CITUH-
HBIM MO3IOM C UX TaHIJIUSMHU. ['OJIOBHOW M CIIMHHOW MO3T COCTOMUT W3
ceporo u 0enoro Mo3roBoro BemiecTBa. Cepoe BEIIECTBO COCTOUT U3
TEJ HEPBHBIX KJIETOK, a O€JI0e€ — U3 OTPOCTKOB HEPBHBIX KJIETOK, 00Opa-
3YIOLIUX MPOBOAAIIME NYTU. ['0JJOBHOM MO3I 3aHMMAET YEPEIHO- MO3-
TOBYIO TIOJIOCTh U COCTOMT M3 OOJBIIOr0, Majoro W IMpOAO0JIrOBaTOro
Mo3ra. CHMHHON MO3T NpPEeJICTABISIET COOOW NJIMHHBIA O€JbI OKPYTJIbIi
TSHK TAAMETPOM 10 2,5 CM , PacroJiaraeTcs B MO3BOHOYHOM KaHaje U
NOApa3AEAeTCAd HA LIEHHBIA, TPYAHOM, IOSACHUYHBIN, KPECTLOBBIA U
XBOCTOBOM OTJIEJIbI. | OJIOBHOW M CHMHHOW MO3T HOKPBITHI TPEMS

00o00YKaMu: TBEpPAOU, MayTUHHON W MATKOM. CIMHHOMO3roBas
AKUJKOCTh 3aIOJHSAET CYyOAaypadbHOE U CyOapaxHOMAAIBHOE MPOCTPAH-
CTBO T'OJIOBHOTO W CIIMHHOTO MO3ra, KEIMYAOYKHA U KaHAJIbl MO3ra U SIB-
JseTCsl cpeaou mig mosra. LIeHHOCTh TrOJMOBHOIO W CIIMHHOIO MO3ra
ONPENEIAECTCA JUMUIHBIM COCTaBOM. ['OJIOBHOKM MO3I PEAIM3YIOT Kak
cyonpoaykT. CHMHHON U TOJOBHOM MO3T UCHOJB3YIOT ISl MOJTY4YEHUS
MEIUIUHCKUX IIPENApaTOB.

Ilepudeprueckass HepBHasi cUcTeMa — MapHbIE COMATUYECKUE He-
PBBI, OTXOJAIINE OT T'OJIOBHOTO Mo3Tra — 12 map u oT criuaHoro — 40
nap. OHU MHHEPBUPYIOT CKEIETHYIO MYCKYNaTypy, KOXKY, KOCTH U JIpy-
M€ OpraHbl. B HUX pa3nuyaroT 4yBCTBHUTENBHBIE U JBUTATEIBHBIE BO-
JIOKHA ¥ OpraHbl YyBCTB.

BereratuBHas HEepBHasA CUCTEMA HE IOJYUHSETCS BOJIE )KUBOTHO-
ro. OHa JenuTcs Ha COMATHYECKYI0, WHHEPBUPYIOUIYIO CEPACYHO-
COCYIUCTYK) CUCTEMY, U NAPACUMIIATUYECKYH), HHHEPBUPYIOIIYIO BCE
BHYTpEHHUE OopraHbl. Bce 3T opranel paboTarOT PUTMUYHO, IJIABHO.
HX ponb cOCTOMT B MOAAEPKKE ONPEACITICHHOTO PUTMA.

[ens: M3yunTh o011ee cTpOSHHE HEPBHOM CUCTEMBI.

[Ipenapat 1.Kopa Gonbiiux mosyirapuii roioBHoro mosra. HeBo-
OpPY>KEHHBIM TJIa30M MOXXHO 3aMETUTh 0OJiee TEMHBIA CJIOH, COOTBET-



20

CTBYIOIIMI CEpOMY BEIIECTBY, U Oeiee CBETIbIM B rIIyOWHE U3BWIUH —
oenoe BemiecTBo. [lpemapar CiayXuT 11 OOLIEr0 O3HAKOMIICHUSI CO
CTPOEHUEM KOPHBI MOJyIIapUi U MPEXKIE BCErO C OCHOBHBIM €TI0 THUIIOM
KJIETOK — MUpaMUAIbHBIMU KieTKaMmu. IIpu cmaboM yBennyeHUU OT-
JI€ITbHBIC KJIETKHU BBISBIISIIOTCS OY€Hb OTYETIMBOIO BakHO HaWTH yjau-
HOe MecTo. Jlajiee pacCMOTpPETh KJIETKU MPU CUILHOM YBeIu4YeHuu. Jljis
KOpBI TOJIOBHOI'O MO3Ta BOOOIIE XapaKTePHO B PA3IUYHBIX CIIOSX HaIU-
Yye KJIETOK Pa3IMYHOW BEIMYUHBI, UMEonux GopMy nupamuisl. Bep-
IIMHA MUPAMUJbLI OOpaleHa K Hapy>KHOM MOBEPXHOCTU MO3ra, OCHOBA-
HUE — K OeloMy BellecTBY. SApo mupaMuaaibHbIX KJIETOK PacrojioxKe-
HO B OCHOBaHMM KOHyca. OT BepIIMHBI KOHYCa OTXOAUT KOHYCOOOpas-
HBIW IEHAPUT, KOTOPBIA HAIIPABJISAECTCSA B MOJIEKYJISIPHBIN CJI0M KOpbl. Ha
HEKOTOPOM PACCTOSTHUM OT Teja KJIETKH BUAHO Pa3/IBOCHHUE JICHIPUTA.
OT OOKOBBIX CTOPOH KOHYCa OTXOISAT OOKOBBIC JEHAPUTHI, Pa3BETBIISI-
IOILUECS B TOM K€ CJIO€, T/I€ PACIOJIOKEHO Teno KieTku. HeBpuT nmeer
BHUJI TOHKOTO OTPOCTKA, OTXOMSIIEr0 OT OCHOBAHMSI KOHyCa B HallpaB-
JieHuHr OeJIoro BElecTBa.

VYyebHoe mocobue: [lnakarel, pUCYHKH, TUCTONpENapaTbl, MyJis-
KU.

Bomnpocs! 1711 caMmonpOBEPKH.

N3 xakux OTAEI0B COCTOUT HEPBHAsA CHCTEMA?

Yto Takoe IEHIPUTHI, HEBPUTHI U aKCOHBI?

Yro Takoe ranrnuu?

YTO NpOUCXOIUT MPH OTTYIIEHUU KUBOTHOTO?

Kak nporcxoaut riepeiaya HEPBHOTO UMITYJIbCa?

JlabopaTtopunasi padora Ne7. Opransl 4yBCTB

Oprasbl 4yBCTB MPEICTABISIOT COOOM MPOU3BOHBIE HEPBHOU CH-
CTEMBbI. DTO OpraHbl 3peHHUS, CITyXa U PAaBHOBECHS, OOOHSHUSA, OCSI3aHUS
U BKyca. OHUM MMEIOT pa3HOe CTPOCHHME W BBHIMOJHSIIOT (YHKIIMIO BOC-
OPUATUS Pa3IpaKEHUM, WYX U3 BHEITHETO MUpA.

Opran 3peHusi — NPEJCTABIICH TJIa3HBIM S0JOKOM, 3alIUTHBIMHU U
BCIIOMOTaTEIbHBIMU OOpa30BaHUSIMU M 3PUTEIbHBIM HEPBOM, CBSI3aH-
HBIM C TOJOBHBIM MO3roM. ['Ja3Hoe s070K0 — mapooOpa3Hoe U pacrio-
JIO’)KEHHOE B KOCTHOU opOuTe Teno. B HeM pasznuyaroT Tpu 000JI0UKH —
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HapyxHas (pudposHas), cpeaHsas (cocyaucras) U BHYTpEHHss (ceTya-
Tas); CBETOMPEIOMIISIONINE CPEIbl — XPYCTAIMK, CTEKJIOBUIHOE TEJIO.

®ubdpo3Hast 000J0UYKa COCTOUT U3 CKIIEphl U poroBulibl. Cocyu-
cTass 00O0JIOUKA JCNUTCS Ha paay’KHYI0 OO0O0JIOYKY, PECHHUYHOE TeJo,
COOCTBEHHO COCYIUCTYI0 000JI04Ky. B 1ieHTpe pamyxHOoil 000JI0YKH
HAXOJUTCS 3padok. Pamykka comepKUT MATMEHT - «1BeT» ria3a. Cer-
gyaTasi 000JI0YKa aHATOMUYECKH TMOAPA3ACISICTCS Ha 3pUTEIBLHYIO U Clie-
My 4YacTH. 3pUTeIbHAs YacTh UMEET JBa CJIOS: HEPBHBIM W MUTMEHT-
HBIM. XpycTanuK (GOKYCHPYET Ha ceTyaTke Jydd, umeeT Gpopmy JIBOsI-
KOBBIMTYKJION JUH3BI. CTEKJIOBHUIHOE TEJIO 3aIOJIHICT OOIMIUPHOE MECTO
3a xpycranrukoM. OHO Mpo3padHoe, CTYAHEBUIHOW KOHCUCTEHIIUH. Co-
CyJZIbl Pa3BETBIISIIOTCS B CETYATKE M COCYIMCTOM O0O0JIOYKE. 3aIuTHBIC
OpraHbl TJIa3 — BEKH, CJIC3HBIN arnmapar, IepruopOrTa U KOCTHas opouTa.
BcnomorarensHbIe OpraHbl TJ1a3a — MBIIIIE I71a3a, OHM PacIoIararoTcs
B IIepuoOpoOUTE.

Opran ciyxa ¥ paBHOBECHS TPEICTABISAET COOOM CIIOXKHYIO CH-
CTEMY, COCTOSIIYIO W3 Hapy>KHOTO, CPEIHEr0 W BHYTPEHHEro yXxa.
HapyxHOo€ yXO COCTOUT W3 YIIHOW PaKOBUHBI, HAPYKHOTO CIYXOBOTO
npoxoja u 6apabanHoW nepenoHku. CBepXy OHO MOKPBITO KOXKEHN C BO-
JocoM. BHyTpu pacnosnaraercsi TOHKas IUIACTUHA W3 3JaCTHYECKOIO
xpsama. HapyxHbiil CIIyXOBOW IPOXOJ BBICTJIAH HAPYXKHOM KOXkeu. ba-
pabaHHas MEpEernoHKa — COCAMHUTEIBHO - TKAHHAs CJErka BOTHYyTas
IJIACTUHKA, COCTOAINAsI U3 JIBYX CJIOEB KOJUIAr€HOBBIX BOJIOKOH. Cper-
Hee yXO IpeJCTaBsieT coooi OapabaHHYIO TTOJIOCTh, B COCTAB CPEHETO
yXa BXOJSAT CIyXOBasi TpyOa M CIIyXOBbI€ MaJOYKH (MOJIOTOYEK, HAKO-
BaJIbHS, YeUeBHIICOOpa3Hasi KOCTOUYKAa U CTpeMeuko). BHyTpeHHee yxo
npeAcCTaBiIsieT co00M COBOKYMHOCTh ABYX cucteM. OnHa cuctema co-
CTOUT U3 JABYX MEPENOHYATHIX MEIIOYKOB C TPEMS MOJTYKPYKHBIMU Ka-
HajaMu. OHa BBITIOHSAET CTATUYECKYI0 (PYHKIIUIO — OPUEHTUPYET TEJIO
B IpocTpaHCcTBE. BTOpas cucrema mpejacTaBiieHa MEPENOHYATON YIIUT-
Ko, umerore 2,5-4 o6opora. OHa BOCIIpHHHUMAET 3BYKOBBIE Koyeba-
Husa. O0e cucteMbl 00pa3ylOT TaK Ha3bIBa€MbIW IMEpPErOHYATHIN J1aOu-
PUHT, TOMEHIAIOIMIMNICS B KOCTHOM JIAOMPUHTE MHUPAMHUILI BUCOUYHOU
KocTu. Bce oThensl nepenoHyaToro jJabupuHTa 3arodHEHBI SHI0IUM-
¢oil, a KOCTHOTO — mepPITUMQOH.
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Opran oOOHSIHHS pacrmojaraercsi B HOCOBOM IojiocTh. OOOHS-
TeJIbHasi 00JIACTh MOKPHITA MHOTOPSIAHBIM MEPILATEIbHBIM 3MUTEINEM,
COCTOSIIIIAM UX KJIETOK TPEX TUIIOB.

Opran BKyca COCTOMT M3 COBOKYITHOCTH BKYCOBBIX JYKOBHII, KO-
TOPbIE B COBOKYIHOCTH PACIOJIATAIOTCS B IUIOCKOM SIUTEIINHU CIU3U-
CTOM 0007104KM OOKOBOW MOBEPXHOCTHA COCOUYKOB SI3bIKA U PEJIKO B JIPY-
IUX y4aCTKax CIU3UCTON POTOBOM IOJIOCTH.

OpraHoM ocCsI3aHUSI CUMTAIOT KOXY, MOKPBIBAIOIIYIO TEJIO. ITO
OOBSCHSIETCA TEM, YTO B COCOUKOBOM CJIOE€ €€ PACIOIO0KEHbI 0CA3aTEb-
HbIE TeJblla (MEMCHEPOBBI), KOTOPHIC MPEACTABIAIOT COOON MHKATICYJIH-
POBaHHBIC HEPBHBIC OKOHUYAHUSI.

[lenb: O3HaKOMJIEHHE HA THCTOMNpEnaparax, MyJsbKax M KOHCEp-
BUPOBAHHBIX MIPenaparax co CTpOeHWEM opraHoB 4yBCTB. [Ipemapat

PoroBuna riaza. HapyxHast 4acTb pOroBUIIbI COCTOUT M3 MHOTIO-
CJIOMHOI0 IUIOCKOTO 3NUTeNNsA. HUKHUN CIIOM MMEET UIIMHAPUYECKYIO
dbopMy ¢ BRITSHYTBIMU sifipaMu. CJI0il IMIMIIOBATHIX KJIETOK C KPYTJIbIMU
AIpaMu BIUIOTHYIO NPHUMBIKAET K UWJIWHAPUYECKUM KJIETKaM. JIUTE-
JIMWA POTOBUIIBI PACITOIOKEH Ha Tak Ha3bIBaeMoil OOyMEHOBOH 000-
nouke. IToxg HeW HaXOAUTCS MIMPOKHM CJIOW COOCTBEHHOTO BEIECTBA

POTOBUIIBL. JTa YaCTh POTOBUIIBI OKpAIlIEHA B PO30BbIN I[BET. OHa
COCTOMT M3 IJIOTHOW COEIMHUTEIIbHON TKAHU, B KOTOPOW  NPOXOISAT
KOJUIAr€HOBBIE BOJIOKHA, OOpa3ylollMe My4YKd W IUJIACTHUHBI, a TaKXKe
BUJIHBI C)KaThl€ B TOPU3OHTAIBHOM MIIOCKOCTHU siipa pudbpouutoB. Kpo-
BEHOCHBIX

COCYJIOB B POI'OBUIIE HET.

YyebHoe nocobue: PucyHku, myssku, KOHCEPBUPOBAHHBIC Mpe-
napathl (OpraH 3peHusl), TUCTOIpEIapaThl.

Bompock! 1151 caMmOInpoOBEpPKH.

CrpoeHue rnasa.

CrtpoeHue oprana ciyxa.

CrtpoeHune opraHa BKyca.

Opran 00OHSHUSIL.

OCc0OEHHOCTH CTPOEHHUSI OPTaHOB YYBCTB y Pa3HBIX )KUBOTHBIX.

JlabopaTtopuasi padora Ne8. JKene3pl BHyTpEeHHEN CEKPELIUU
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K >xeme3am BHYTpEHHEN CEKPELUM OTHOCSTCS TAKHUE KEJIC3UCTHIC
oprasbl, B (QYHKIIMA KOTOPBIX BXOJAT MOJATOTOBKA W BBIJCICHUE HEIO-
CPEJCTBEHHO B KPOBb CHEU(PUUYECKUX OUOJOTMUYECKH aKTUBHBIX Be-
IIECTB, HA3bIBAEMBIX TOpMOHaMHU. VX A€iCTBHE OYEHb Pa3HOOOPA3HO U
BEChbMa CTOMKO, TaK KaK OHHU SIBJISIOTCSI (paKTOpamMu T'yMOPaJbHOW CH-
CTEMbI — JUIMTEIIbHO BIIMSIOT HA OPTaHU3M 4epe3 KUIKYI cpeny. ['op-
MOHBI HApPSy C HEPBHOM CHCTEMOW SIBIISIFOTCSA PETYJISITOPAMU MHOTHX
OOMEHHBIX MPOIIECCOB, MPUYEM OJIHM U3 TOPMOHOB YCUJIMBAIOT, APYrUe
ociiabeBarOT 0OMEHHbIE peakiuu. Kak mpaBuio, 3T Keie3bl HEOOJIb-
IM€, TOCTPOEHBI B OCHOBHOM H3 3MUTEIUAIBHOW TKAHU IO MPUHIIUAITY
NapeHXUMAaTO3HBIX OPTraHOB, OOMJIBLHO CHAOXKEHBI KpoBbIO. OOIKUM U
BAKHBIM MTPU3HAKOM JIJIsI BCEX JKEJIE3 C BHYTPEHHEU CEKPELUEH SBISCT-
Csl OTCYTCTBHUE BBIBOJIHBIX MPOTOKOB. CBOM CEKPET OHU BBIJCISAIOT (Ue-
pe3 TOHKHE KaNmWJUISIPHBIE CTEHKH) HEMOCPEACTBEHHO B KpoBb. K HUM
OTHOCATCH:

[[uToBUIHAA XKele3a.

OKOJIO - WM NTapallUTOBUIHBIE KEIIE3bI.

Hannoueunukwn.

Tumyec.

I'unodwuc.

Onuduc.

[TankpeaTndyeckue OCTPOBKH (OCTpOBKHM JlaHrepranca) B Mojpxe-
JYAOYHOM KeJese.

BHyTpucekpeTopHbI€ OpraHbl MOJIOBBIX KEIE3 —

CEMECHHUKU U SUYHUKH.

[[luToBHUIHAS Kelie3a JISKUT MO3aqu TOPTAHU HA MEPBBIX KOJbIAX
Tpaxen. LlBer Kene3pl KOPUYHEBO-KPACHBIM MM TEMHO-KPACHBIM,
MJIOTHOM KOHCHUCTEHIIMU, TOPMOH YCUJIMBAET OOMEH BELIECTB, YCKOPSIET
POCT KOCTEU.

OKOJIOIUTOBUAHBIE JKEJIe3bl — MaJICHbKHUE, OKPYIJIOW (hOpPMBL.
JlexaT mo cocelcTBY ¢ IIMTOBUAHOM, HA HEW WIIK B caMoi xkenese (Me-
CTOPACIIOJIOKEHUE HEMOCTOSIHHOE). ['OpMOH peryiupyer KajbI[MEBbIi
OoOMeH.

Haamoueunas »xene3a — mapHbld OpraH, JICKUT MEAUAIIBHO HA
MOYKe, BhIpadaThIBaCT aJpeHaInH. Biuser Ha JaBiieHUE KPOBH, CYXH-
Ba€T COCY/Ibl, yUalllaeT ceplieOueHHE.



24

l'unoduc — moiHas >kene3a BHYTpeHHEW cekpernuu. Mmeer He-
CKOJIBKO J10JIeW. Briaensaer ropMOH poCTa U TPOIHBIE TOPMOHBI.

Onuduc, WK MUIMIKOBUIHAS Xene3a, PYHKIMOHUPYET TOJILKO B
MOJIOZOM Bo3pacTe. IM BBIJIEISAIOTCS TOPMOHBI — CEPATOHUH, MEJIATO-
HUH.

CeMEHHHKH U STMYHUKHU BbIPA0ATHIBAIOT MOJIOBbIE TOPMOHBI.

Ha MsiconepepabaThIBatonuX OpeANpUSTUSIX SHIOKPUHHBIC JKeJle-
36l COOMPAIOT U KOHCEPBUPYIOT B KAUECTBE ChIPbsS JJIA MPOU3BOJICTBA
OpraHoInpenapaTos.

Llens: 3yduTh MUKPOCTPOECHUE XKEIES.

IIpenapar 1. llluToBraHas xene3a. TUNUYHBIN TAPEHXUMATO3ZHBIM
opraH. PaccmarpuBaroT mnpemnapar npu cjiaboM yBeIWYeHUHU, yOexaa-
IOTCS B JIOJbYAaTOM CTPOEHUM M B OTCYTCTBHHM BBIBOJIHBIX IPOTOKOB
(Mpu3HAaK SHAOKPUHHOW >Keye3bl). MeXI0JIbKOBbIE COCIUHUTEIBLHO -
TKaHHBIE MPOCIONKM MPUIAIOT PE3KOE N0Jb4YaToe CcTpoeHue. B mpo-
CJIOMKaX MPOXOAAT KPOBEHOCHBIE U TUM(aTHUECKHE

cocynsl. [Ipy CHIIBHOM yBEIIMYEHUU CIENaTh 3apUCOBKY. BuiHoO,
YTO OT ME¥KJIOJIBKOBBIX MPOCIOEK OTXOIAT BHYTPHUIOIBKOBBIE POCION-
KU COCMHUTENBHOM TKaHU. ['ycTas cerh KanmmiuiapoB. borartas ceTb ka-
NUJUIIPHOM CETH TAKXKE SBJSETCS TUIMWYHBIM JUISl SHIOKPUHHBIX Opra-
HOB. OCHOBHYIO MacCy e€Je3bl COCTABISIOT AIUTEIHAIBHBIE KEIE3U-
CTBICMY3BbIPbKU, WK POJTUKYIIB. OHM 00pa30BaHbl OJHOCIONHBIM KY-
OMYECKUM SIUTEIUEM, KJIETKH KOTOPOTrO MOTYT B 3aBUCUMOCTH OT HX
(YHKIIMU CTAaHOBUTHCA O0JIee MIOCKUMU WK OoJiee BhicOKMMU. [Ipena-
pat 2. 'unoduc komku. ['unoduc cocTouT u3 AByX A0JEH: aJ€HOTUIIO-
¢duca u "Heilporunoduca. B nepegneit yactu ageHorunoduca neperie-
TAOIIME TSHKU M THE3/A SMUTEIUAIBHBIX KJIETOK, OTAEIECHHBIX APYT OT
Apyra TOHYAWIIUMH MPOCIOUKAMU COCIUHUTEIBHOW TKaHU. B 3THX
MPOCJIOMKAX MPOXOAST IIMPOKHUE M Y3KHME KPOBEHOCHBIC KaIWLISAPHI.
CoenuHuTtenbHas TKaHb UMEET CUHMM IBET, OJlarogapsi 4eMy XOpOIIo
BUJIHBI €€ TsKU. XOpPOLIO 3aMETHBI KalWUISPbl, YaCTUYHO 3allOJIHEH-
HBIC SPUTPOLIMTAMHU, OKPAIIIEHHBIMU B OpaHkeBbIi 1BeT. [Ipu Oombiiom
YBEJIUYEHUU OCHOBHYIO MAcCy KJIETOK, OOJIbIIIE TTOJIOBUHBI, COCTABJISIOT
IJIaBHbIC (FaMMa-KJIETKH) Ha Mpernapare UMEIOIINE CEpOBATO- OpaHkKe-
BbIM 11BeT. OHM HEOOJIBIINX Pa3MEpPOB U OKPYIJIOW (POPMBI C CpaBHU-
TEIbHO OOJBIIUM W CBETIBIM simpoM. BTopas rpynma kietok (ayibda-
KJIETKW), Ha Mpernapare —KpacHbIe. 3€pHa 3aIOIHSAIOT BCIO MPOTOILIA3-
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My. bazoduibHbie (OeTa-KJIeTKH) OOJIbIlIE€ MO pa3MepaM U HUMEIT
OKpYTJIYIO WX OBAIbHYIO (hopMy. B mpoTominazme 3epHa, OKpalieHHbIC
B CHUHUM LBET. bOJBIIOE IKCUEHTPUUHOE PACIOJIOKEHHOE siapo. Ha
mpenapare WX MEHbBIIE, YEeM OCTaJbHBIX. 3aAHSAS JOJISI COCTOUT U3
HEHUPOIIMAIbHBIX KJIETOK U BOJIOKOH, TAKXKE€ U3 0E€3MSKOTHBIX HEPBHBIX
BOJIOKOH. PelIKO pacmnosiokKeHsl siipa HEMPOIIMAIbHBIX KIETOK.. B TOH-
KUX MTPOCIONKAX COCTUHUTEIIBHON TKaHU 3/1ECh MPOXOJIAT KPOBEHOCHBIE
COCY/BI.

[Ipenapatr 3. IMomxenygounas xenesa. [Ipu mMamom u OonbIIOM
YBEJIMUCHUHU PACCMOTPETh CTPOCHUE CII0KHOM ajIbBEOJISIPHO- TPyOUYaTOM
IIOJKEYIOYHOM  Kene3bl. [IpociionkaMu pPhIXJION COEAUHUTEIIbHOU
TKaHW OHA pa3/ieJieHa Ha JOJIbKU, KOTOPhIE COCTOST U3 OOJIBIIOTO KOIH-
YecTBa KOHIIEBBIX OTJEIOB (PK30KPHUHHAS YaCTh KEJIE€3bl), CpeId HUX
BBIJICTISIFOTCS OJIETHO- OKPAIlICHHBIE TTAHKPEATUUECKUE OCTPOBKH OKPYT-
JIOM WJIM MOJUTOHAILHOU (DOpMBbI (RHAOKPHUHHAS YacTh kenesbl). OcT-
POBKH HEPABHOMEPHO JIOKATU3YIOTCSA B Pa3HbIX JI0idbKaX. OCTPOBKHU 00-
pa3oBaHbl TSHKAMHU MEJIKUX KJIETOK C HESICHBIMU T'paHMIIAMU U OOUJILHO
CHa0XEHbI KaNWUIAPHOW CEThI0. Slpa OCTPOBKOBBIX KIJIETOK OOBIYHO
KpYTJIbIE U 3aHUMAIOT OOJBIIYIO YaCTh KJIETKU. be3 crennanbHoi oOpa-
OOTKM paznuuus Mexay A- 1 B- kineTkamu, BBIIACISIIONIUMHU TJIMKaroH u
WHCYJIMH, HE3aMETHBI.

YyebHoe nmocobue: PucyHku, mMymsiku, TUCToNpenapatsl. Bompo-
ChI JJIsI CAMOKOHTPOJISL.

Kakwne opranbl OTHOCATCS K JKeJie3aM BHYTPEHHEW CEKperuu?

[Touemy 3TH kKeJie3bl HA3bIBAKOTCS KEJI€3aMU BHYTPEHHEU CEKpe-
10050504

[IpakTHuecKoe 3HAUEHUE SHIOKPUHHBIX JKEJIE3.

['1e pacnoyioKeHsl KeNe3bl BHYTPEHHEN CEKpenun?

OyHKIMOHATBPHOE 3HAYEHHUE KEJE3 BHYTPEHHEN CEKPELIUH.

JlaGopaTopnasi padora Ne9. Anaromus JOMaIIHEN MTUIIHI

Kypsbl, HHOEHUKH, LIECAPKU BXOIAT B OTPA] KYPHUHBIX, CEMEKUCTBO
dazaHpUX, @ YTKH U TYCH OTHOCATCS K OTPSAY IUIACTUHYATOKJIFOBBIX.
[Ituipl cemeiicTBa (pazaHbUX SBISIOTCS CYXOMYTHBIMHU, a IJIACTUHYATO-
KJIFOBBIE — BOJOILIABAOIIMH.
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[lo cpaBHEHUIO C YOOWHBIM CKOTOM TEJIO MTHUIIBI OTIUYAETCS Psi-
JIIOM OCOOEHHOCTEW B CTPOCHUU CKEJETa, MYCKYJATypbl, BHYTPEHHUX
OpPraHOB U KOKHOT'O IMOKPOBA.

KoctHas ocHoBa. Ckener NTUIlbl COCTOMT U3 KOCTEW 4Yeperna, Io-
3BOHOYHHKA, FPYJHON KIJIETKH, Ta3a, KPbUILEB U HOT. BepxHis U HUXK-
HsIS YEJIFOCTHU TOJIOBBI IPEOOPA30BAINCH B KIIIOB, OKPBITHIA pOroM. 3y-
OOB y NTHI] HET. 3aThUIOYHAS KOCTh UMEET TOJIBKO OJWH MBILIEIOK IS
COWICHEHHUS ¢ aTiaHTOM. MO3roBoi uepen KopoTkuid, HeOombinoi. [1o-
3BOHOYHHK XapaKTEepU3yeTCsl CHAassHHOCTbIO OOJBIIMHCTBA MO3BOHKOB,
HAauMHas C TPYIOHBIX, U CpPaCTaHWEM C Ta30BbIMU KOCTAMH. ['pynHas
KOCTb MMeEeT IpeOeHb (Kuiib). ['pyaHble KOHEYHOCTH MPEBPATUIIUCH B
Kpbuibsi. KocTu manbleB penyinupoBaHbl. KocTw y NTHIl TOHBILIE U
IpOYHEe, YEM y MIIEKONUTAONIMX. TpyOUyaThie KOCTH TOHKOCTEHHBI, 0€3
KOCTHOT'O MO3Ta M HalOJHEHbI BO3JIyXOM, MOCTYIAIOIIUM Y€pe3 OKOH-
YaHUs JIETOYHBIX OPOHXOB.

MyckynbHasi TKaHb NTUL] XapaKTEPU3YETCs OONBIIEH MITOTHOCTHIO
U MEJIKOBOJOKHUCTOCTBIO IO CPABHEHUIO C MYCKYJNATypoill yOOMHBIX
KUBOTHBIX. B pa3HbIX 00JacTsAX Tejla NTULBI MYCKYyJiaTypa pa3BUTa He-
onuHakoBo. Hanbosee pa3BuThl rpyiHble MbIIIbL. Macca ux paBHa, a
WHOT/Ia Y MPEBBIIIAET MACCY BCEW OCTaIbHOM MyCKyJaTypsl nruil. 1lox-
KOKHBIE MBIIIBI XOPOIIO Pa3BUTHI U MOMOTAKOT PACIPABIATH IEPHS.
XOpOoILIO BBIPAXKEHBI YEIIOCTHBIE MBIIIIBI, KOTOPbIE NOJHUMAKOT U
OIYCKalOT HAJIKJIIOBbE. Y sI3bIKa COOCTBEHHOW MYCKyjlaTypbl HET. JIu-
1eBasi MyCKyJaTypa OTCYTCTBYET. | pyTHOM U MOSICHUYHO-KPECTLOBBIN
OTIeN O4YeHb OeAHBl MbIIIIAMU. MBIIIIBI XBOCTA XOPOUIO Pa3BUTHL
MpInbl  Kpbljla CHIIbHBIE, MHOTOYHMCIEHHbIE. OCO00 BBIAEISIOTCSA
IpyAHBIC: TPYAHOU OOJIBINON, TpeTuil (CpeaHuid), Majblii, COCTABJISIIO-
e 45% maccbl BCEM MYCKYJIATypbl. Y OTHUIl MSICHBIX MTOPOA U MOJIO-
IBbIX ITHL MBIIIEYHBIE BOJOKHA TOJILE, YEM COOTBETCTBEHHO Yy siile-
HOCKHUX Y B3pOCJIBIX NTHUILL. Y CaMIIOB MbIII€YHAas TKaHb rpyodee. Y Kyp u
MHJEEK IPYJHBIE MBIIIIBI O€I0r0 BETa, OCTAIbHBIE MBIIIIBI — KPACHO-
ro uBera. Y BOJOIUIABAIOLICH NTHLBI BCE MYCKYJBI, B TOM YHUCIE U
IpYJHbIE, KPaCHBIE.

CoenunurenpHas TKaHb. COECOUHUTENBHON TKAHU COIEPKUTCS B
MBIIIIEYHON TKAHU U B LEJIOM MO TYIIKE 3HAYUTEIbHO MEHBIIE, YEM B
Msice YOOMHOTO CKOTa.
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Kup oTknanpiBaeTCs B TeJie NMTHUIIBI MMOJI KOXKEW, HA BHYTPEHHUX
OpraHax, a Take€ B MBIIICYHBIX BOJOKHAX U MEXIY HUMH, B COCIUHU-
TEJIbHO - TKAHHBIX 00Pa30BaHUAX MEXKY MBIIICUHBIMU ITydkaMu. boiee
MOJIOBUHBI JKHPA COCTABJISIET MOJAKOKHBIN Xup. B Msice nTuir mpamop-
HOCTb OTCYTCTBYeT. O0I11ee KOJIUYECTBO KUPA B MSICE€ Kyp MOXKET J0-
cturath 10 16% B Mace rycen — 10 45%.

KpoBeHocHas cucTeMa y NTUIl UMEET He3HAYUTEIIbHbIE OCOOECHHO-
CTH IO CPABHECHUIO ¢ MIICKONUTaromuMu. Het TpexcrBopyaToro knamna-
Ha MEXIY MPABBIM MPEACEPAUEM U HKEITYTOUKOM.

JlumdaTtrueckasi cuctema npeAcTaBlieHa COCy/IaMu, IMTPOTOKAMU U
muM@ouIHBIMU 00pa3oBaHUAMU. JluMPaTuyeckux y3i0B y (a3zaHbUX
NTHUI] HET, @ Y TYCEeW U YTOK OHU PACIIOJIOKEHBI TOJIBKO Ha OOKOBOM TO-
BEPXHOCTH II€H MO KOKeH B 00J1aCTH BXO/1a B TPYAHYIO MOJIOCTb.

HepBHas cucteMa nMeeT HEKOTOPhIe OCOOCHHOCTH.

Bonbime nonyiapusi He UMEIOT U3BUJIMH.

[TumeBapuTenbHas cUCTEMa COCTOUT U3 POTOIVIOTKH, MUIIEBOJAA C
3000M, KellyaKa (3KeJae3ucTas U MbIIIeYHasi 4YacTH), ABEHAIATUIIEPCT-
HOW, TOILEH, MOAB3IOIIHON, JBYX CJIECHBIX U MPSIMON KHIIOK, KJI0aku. B
300€ HaKarmMBaeTcsa U malepupyercsa nuia. JKemnyqok: nepBasi kKamepa
— JKeJIe3UCTas1, €€ KeJIe3bl COOTBETCTBYIOT (YHAAIBHBIM >KEJe3aM Ke-
JTyAKa MJIEKOMUTAIMX. MBIIIEYHAs: YaCTh XOPOILIO BBIPAXKEHA Y 3€p-
HOSITHBIX U COOTBETCTBYET MUIJIOPUYECKON YACTH KEITYIKa MIICKOIUTA-
IOIINX. 3ACTEHHBIE MUIIEBAPUTEIBHBIE KEIE3bI CHIIBHO PA3BUTHI.

JpixarenbHble opransl. [ITuna nmeer ase ropranu. merorces Bos-
JyXOHOCHBIE MEIIKH, KOTOPbIE HAXOASITCS B TPYAHOM, OPIOIIHOM MOJI0-
CTSX, B KOCTX. Jlerkue mTUIIBI OTHOCUTENIBHO HEOOIbIINE, OJIeTHO-
PO30BOT0 1[BETA, CPACTAIOTCS C BEPXHEOOKOBOM YacCThIO IPYJTHON CTEH-
KM, 3aX0JIAT B yriIyOsieHue Mexay peopamu. {nadparmel HET.

KoXHbIM TTOKPOB Yy NTHUI] TOHKHMA U OYEHb NOABHUKHBIWA, BCIE-
CTBUE CHJIBHOT'O PAa3BUTHS MOAKOKHOM KiieTuaTku. Koxa, Kak u y miie-
KOIUTAOIINX, COCTOUT U3 SIHACPMHUCA, OCHOBBI KOXH U TMOJKOXKHOIO
CJIOSL.

VYuebnoe mnocobue: Ilmakatel, Mynsxku. Bompockl s camo-
KOHTPOJISL.

OcoOEHHOCTH CTPOCHHS CKEJleTa.

OCOOEHHOCTH CTPOCHUSI MYCKYJIATYPHI.

3HaUYeHHUE B CTPOCHHE 3004a.
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OCOOEHHOCTH CTPOEHUS KEITYKA.
[IpousBoaHBIE KOXKH
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