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BBEJAEHUE

Mop@domnorust >KUBOTHBIX SBJISIETCSI OCHOBHON OMOJOTHYECKON AMCIMILIUHOM,
U3Y4YeHUE KOTOPOM HEOOXOAMMO ISl OBIAJCHUS CHEIHUANTbHOCTBHIO «TexHoJorus
IPOU3BOJICTBA MPOAYKIIMH KUBOTHOBOJICTBa». OCHOBHOM 1EIbIO AUCIUILIUHBI SIBIIS-
€TCSl U3yUCHUE CTYJIEHTAMU CTPOEHUS M 3aKOHOMEPHOCTEHN Pa3BUTHS OTACIBbHBIX Op-
raHoOB, UX CHUCTEM, allaparoB, OMPEAEISIONNX KAa4yeCTBO MPOIYKIUU >KUBOTHOBOJI-
CTBa, a TAaKXKE C ICIbI0 MO3HAHMS OOIMX OHMOJOIHYSCKUX 3aKOHOB, HEOOXOIMMBIX
MIPU M3YYEHUH TMOCISAYIOMUX TUCIUIIINH. Ha mabopatopHO - MpakTUYECKUX 3aHs-
TUSX Y4eOHBIH MaTepual Mo MOP(}OJIOTHU CEIIbCKOXO3SMCTBEHHBIX JKMBOTHBIX H3Y-
YaeTcsl CTyJAEeHTaMHU TJIaBHBIM 00pa3oM Ha HaTypajlbHBIX aHATOMHYECKHX Ipernapa-
Tax, MyJsDKax, P TIOMOIIK CXEM M PUCYHKOB, a TaK)Ke TUCTOJOTUUYECKHUX TIperapa-
Tax. Ha 0OCHOBE 3TOr0 CTYACHTHI MOJIy4aloT OTYETINBOE MPEACTaBICHNE 00 OpraHu3-
Me KMBOTHBIX KaK IEJIOCTHON OMOJOTHYECKON CHUCTEME COCTOSIIEH M3 KJIETOK, TKa-
Hel, opranoB, MOp(GHOGYHKIIMOHATBHBIX €AUHUI] OPTaHOB — CUCTEM M aIlllapaToB Op-
raHoB. MUKpPOCKOIIUPOBAHUE THUCTOJIOTHYECKUX IMPENapaToB COMPOBOXKIAIOT 3apH-
COBKOH JeTalieil cTpoeHusi. B Havane 3aHsATHS CTYJEHT MOJy4daeT OT MpernojiaBaTess
3aJIaHusl, 1JIs YCIICUTHOTO BBITIOJIHEHHSI KOTOPOTO OH JIOJDKEH O3HAKOMUTHCS C XOJI0M
€ro BBITIOJIHEHUS UCTIONIB3YSI METOAMYECKOe mocooue.

Kowmnerennuu obyuaroierocs, popMupyeMblie B pe3yJibTaTe OCBOCHUS JUCIIH-
TIJTUHBI:

OIIK-1 CnocobeH ompenensarb OUOJOTUYECKUM CTaTyC, HOPMAaTHUBHbBIE 00-
MICKJIMHUYCCKHE TTOKA3aTeNId OPTaHOB M CHCTEM OpPTaHW3Ma >KHBOTHBIX, a TAK)KE Ka-
YECTBA CHIPHS U MPOTYKTOB KUBOTHOTO TPOUCXOKICHUS.

Llens nanHOM pa3pabOTKH — OKa3aTh MOMOIIb CTYAEHTY B CAMOCTOSITEIbHOM
M3YYCHUH TIPEIMETa B ayIUTOPHOE W BHEAYTUTOPHOE BpPEMSI.

B konme naGopaTtopHOro 3aHATHS HEOOXOIMMO CAaTh MPENOAaBATEII0 BbI-
MOJIHEHHOE 3aJIaHuE.



PA3JIEJI 1. AIIITAPAT IBU/KEHUSA

Cucrema OpraHoB MPOU3BOJIBHOTO JBHKEHUS COCTOMT M3 CKEJIETa W MBILILL.
Ona 00ycCIIOBIMBAET BHEUIHIOO (OPMY )KMBOTHOT0, 3KCTEpbep. CKeneT noapasaesns-
€TCsl Ha 0CeBOM U nepuepuuecKuil, T.e. CKeJIeT KOHEYHOCTH. B oceBoil ckeneT BXo-
JAT CKEJIET TOJIOBBI, WIIM YEpPEN, IEU, TYJIOBUIA U XBOCTa. B Ckenere TyJoBUILIA BbI-
JEJSIOT TPYIHOM, MOSCHUYHBIA U KPECTIOBBIE OTAEbl. OCHOBY OCEBOr0 CKejeTa Co-
CTaBJIIET MTO3BOHOK, ITIOATOMY HPEXKAE BCETO CIEAYET U3YUNUTh INPUHLUII €T0 CTpOEe-
HUsI, 4 3aT€M Pa3IM4Ms B CTPOCHUH MO3BOHKOB TOTO MJIM MHOrO otnena. Ha yepene
BBIJIETISIIOT MO3TOBOM M JIMIIEBOM OT/AENBI, pa30epuUTECh, KaKue KOCTH B HUX BXOJSAT.
IIpu n3ydeHuu ckesera rpyJHOM U Ta30BOM KOHEYHOCTH 3alIOMHHUTE, YTO OH COCTOMT
U3 CKEJIeTa MOSICOB U CBOOOAHON KOHEUYHOCTH.

B Ha3zBaHuuM MBI B OOJIBIIMHCTBE CIIYy4YaeB OTpa)k€Ha BBINNOJIHIEMAs (PyHK-
uus (crubarens, parudarens U T.1.), popMa (TpaneuBUIHbIN, ITUPOYANIINIA U T.1.),
tonorpadusi (rayOOoKuid, OCTUCTBIN U T.J., @ B PSI/IE CIy4aeB B HEE BJIOKEHO COYETa-
HUE NIEPEUUCIEHHBIX TpU3HAKOB. COKpallleHne MBI 00eCTIeYnBAET MPON3BOJIbHBIC
JBHYKEHUS )KUBOTHBIX; KPOME TOI'O, MBILIIBI U CYXOKHJIUS BBIITOJHSIOT TaK K€ OIOp-
Hy!0 poJsib. Heo0X01MMO 03HAKOMUTBCS € TOMOJIHUTEIbHBIMA 00pa30BaHUSIMU MBIIIILL
U UX CyXOXXWIHN: CECAMOBUIAHBIMU KOCTSIMH, CyXOKWJIBHBIMU II€PEMBIYKAMHU, CIIN3H-
CTBIMM CyMKamMd M CHHOBHAJIbHBIMU BJIarajuiliaMd. MBIIIBI TPUHATO paccMaTpH-
BaTh O OTJEIAM TeJa, pa3aeisas UX Ha TPYIIILI 10 UX JIEVCTBHIO.

Bce MbIIIIbl rpyJHOM U Ta30BOM KOHEYHOCTH HEOOXOUMO U3y4aTh B 3aBUCH-
MOCTH OT UX JICUCTBUS Ha T€ UJIM UHBIE CYCTaBbl B KaUueCTBE crubdarenei u paruda-
tene. [1pu 3ToM ocoboe BHUMaHUE ClEeAyeT yIEIUTh MBIIIIAM, JeHCTBYIOLIUM O/
HOBPEMEHHO Ha HECKOJIBKO CYCTaBOB, 3TH MBIIILBI 00bETUHSIOT padoTy psjia cycra-
BOB U yJIEPKUBAIOT KOHEYHOCTH KUBOTHBIX IPU CTOSTHUH.

3ananme Ne 1. O3HaKOMUTBCS C TEXHUKOW 0O€30MaCHOCTH IpHU paboTe B Ja-
O6opatopun, TEeMaTHUYECKUM IJIAHOM J1a00paTOPHBIX 3aHATHH.

3aganme Ne 2. M3yunTh aHATOMUYECKUE TNIOCKOCTU U TEPMHUHBI U YACTH TEJIA
’KHUBOTHOTO.

Marepuansl U obopyaoBanue. CTaTydTKa KOPOBBI, CKEJIET KOPOBBI, CKEJIET
CBHUHBH, CKEJICT JIOIIaIH, TaOJUIIbl; METOINYECKOE MOCOOHE TT0 TEME; YUCOHUK.

Otuet paboOTHI.

1. JlaTh ompejienieHHe CaruTTaabHOM, CErMEHTAIBHON, (DPOHTAIBHON MIIOCKO-
CTSIM TeJla

2. VByuuTh HampaBieHUs: KpaHUAIbHOE, KayJajdbHOE, IOpCallbHOE, BEH-
TpaJIbHOE, MEIHAJIbHOE, MPOKCUMAIbHOE, IUCTAJIbHOE, JIaTepajbHOE; Ha TOJIOBE:
opanbHOE, a00paTTbHOE.

3. OnmcaTh MOBEPXHOCTH KOHEYHOCTEH, 0003HAYAIOMIMECs] TEPMHUHAMU: JOP-
cajibHasi, NajibMapHasi, IIaHTapHasl.




3apanne Ne 3. 3yunTh MO3BOHOYHBINA CTOJIO, peOpa U TPyIHYIO KOCTh, CTPOE-
HUE MMO3BOHKA.

Martepuainbl 1 00opyaoBaHre. AHATOMUYECKHUE MperapaThl: MOTHBIA TPYIHOM
CETMEHT; NEPBBIM, BTOPOU, CPEIHUM U TOCIECAHAN IIEHHBIE TTO3BOHKH; TPYIHOMU, I0-
SICHUYHBIN U XBOCTOBOM MO3BOHKH; KPECTIIOBAsi KOCTh, peOpo, IpyIMHA KPYITHOTO PO-
raToro CKOTa, JOIIA/IH, CBUHBH.

Xo1 paboTHI:

1. VkazaTb KoCTH, POPMUPYIOIIHE TPYIHYIO KIETKY.

2. Ha3Batp 1 IOKa3ath OT/EJIBI ITO3BOHOYHOTO CTOI0A (MIEHHBIN, TPYTHOH, TTO0-
SICHUYHBIN, KPECTIOBBIN, XBOCTOBOM).

3. UByunuTh CTpOE€HHE IMO3BOHKOB: NICHHOTO, MOSCHUYHOTO, KPECTIIOBOTO M
XBOCTOBOTO OTJEIIOB.

4. Ha3BaTbh U MoKa3zaTh 4acTU pedpa U rpyAuHbl. OTINYNE UCTUHHBIX U JOXK-
HBIX pedep.

5. YMeTh onpenenuTh OT/ie] MTO3BOHOYHUKA U BUJI )KHBOTHOTO.

3apanue Ne 4. V3yuuTh KOCTH yeperna, JaTh BUJIOBYIO XapaKTEPUCTUKY KOCTEH
MO3TOBOTO U JINIICBOT'O OT/ICJIOB.

Marepuaiibl 1 000pyI0BaHKe. AHATOMUYECKHE Mpernaparhl: yepena KPpymHOro
pOTaToro CKOTA, JIOMIAAW W CBUHBU; CATUTTAJIBHBIA pPACIHJ Yepera W dYepemn co
BCKPBITOM YEePEITHO-MO3TOBOM MOJIOCTBIO.

Xoxa paboTsl:

1. IByunTh CTpOEHHE YETHIPEX HEMAPHBIX (3aThUIOYHAS, KIMHOBUIHAS, MEXK-
TEMEHHas, pelieTdaras) U YeThIpeX MapHbIX (BHCOYHAs, TEMEHHas, JIOOHAs, KPBLIO-
BUJIHAST) KOCTEH MO3TOBOTO OT/ENA Yepera.

2. N3yunth cTpoeHue 8 mapHBIX (HOCOBas, ClIe3Has, CKyJoBas, HeOHas, pes-
II0Basi, BEpXHEUCIIOCTHAS, HI)KHEUEIIFOCTHASI, HOCOBBIE PAKOBHHBI) U TPH HEIIAPHBIX
(ColmHMK, TOABA3BIYHAS, XOO0TKOBAs) KOCTEH JIMIIEBOTO OT/Ea Yepera.

3aganme Ne 5. M3yunTh CTpOEHHME KOCTEM Ta30BOIO M IJIEYEBOrO IOSCOB,
YCBOUTH OOLIYI0 3aKOHOMEPHOCTh CTPOEHUS CKEJIeTa KOHEYHOCTEH.

Matepuansl U oOopyaoBaHue. AHATOMUYECKUE IpernapaThl: JiomaTka, Iuie-
4yeBasi KOCTh, KOCTH IPEIIUIeubs, KUCTH, OeApeHHas, OeploBasi KOCTh U KOCTU CTOIIbI
KpPYIHOT'O pOraTtoro CKOTa, JIOIaJ i, CBUHbH;

1. Iloka3aTb Ha ckelleTe U MOJIEIH KUBOTHOTO PACIOJIOKEHUE OTACIBHBIX KO-
CTel 060uX MOSICOB CBOOOIHBIX KOHEUHOCTEH.

2. I3yunTh CTpOEHHE JIOMATKH U Ta3a, UX BUJOBYIO OCOOEHHOCTH.

3. I3yuuTh CTpOEHKE U BUIOBbIE OCOOCHHOCTH IIJICUEBOM U O€PEHHON KOCTEH.

4. YMeThb Moka3aTh OCHOBHbBIEC YACTH KOCTEH MpeIieubst U TOJICHU.

5. U3yunTh cTpO€HHE U BUJIOBbIE OCOOEHHOCTU KUCTH U CTOIIBI.

3apanue Ne 6. M3yuuth coeiuHEHHUE KOCTEH Uepena, MOoSICHUIHOTO CToJ0a, U
KOHEYHOCTEWU B OPraHU3ME.

Martepuanibl ¥ 000pyIOBaHKe: AHATOMUYECKUE MPETapaThl: CBA3KH U CYyCTaBBI
MMO3BOHKOB, BBIMHAS CBSA3KA, 3aThUJIOYHO-ATJIAHTHBIA U OCh - ATJIAHTHBIA CYCTaBbl, CO-
€IMHEHHE KOCTEH KOCTHOT'O CErMEHTA.




Xon paboThI:

1. YcBOUTH TUIBI COEAMHEHUS KOCTEH CKEJleTa B OpraHu3Me.

2. 3yMUTh HETpEephIBHOE COEAMHEHUE, WM CUHAPTPO3bl (MbllIeyHOEe, (prod-
pPO3HOE, XPSIIEBOE, KOCTHOE).

3. IlpuBectn mpuMepbl NPEPHIBHBIX (CHHOBUAIBHBIX) COCIMHEHUM WIH CyC-
TaBOB (JIMAPTPO30B).

4. [lpu u3ydyeHHH CycTaBOB OOpaTUTh BHMMAaHHUE HA MX CTpOeHHE (IIPOCTHIE,
CJIOKHBIC) ¥ (PYHKIIMOHATBHYIO IPUHAANIEKHOCTH (OJJHOOCHBIE, ABY- OCHBIE U MHOTO-
ocHble). [IpuBecTn npumepsl.

3aganue Ne 7. U3yunts Tonorpaduo MbIIIIl FOJOBBI, TYJIOBHIIA, XBOCTA,
TPYAHOMN U Ta30BOM KOHEYHOCTEH U UX (QYHKILIHUU.

Martepuanbl 1 000pyJaoBaHHe. AHATOMHYECKHE KOCTHO-MBIIIEYHBIE Mperna-
paTbl U TaOJUIBL: KEBATEJIbHbIE U MUMHUYECKUE MBILIIBI TOJIOBBI, TOBEPXHOCTHBIE
MBIl TYJOBHILA, JOPCaIbHbIE M BEHTPAJIbHBIE MBIl O3BOHOYHOTO CTOJIOA,
MBIIIIIBI TPYIHON U OPIOIIHON CTEHKHU.

Xoxa paboThl:

1. I3yuuTh 1 OnpeneanTb TONorpaduio JUIEBbIX MBIIILI.

2. I3y4nTh U ONpeAeauTh TONOrpapuIo MBILIL] TPYIHON KIETKH.

3. 3yuuthb qopcalibHbIe U BEHTPaJIbHBIE MBIIIIIBI TO3BOHOYHOTO CTOJI0A.

4. I3y4nThb ¥ MOKa3aTh MBIIILBI, I€WCTBYIOIINE HAa XBOCT.

5. [lepeuncinuTh, KAKUMHU MBIIIAMA 00pa30BaHbI: MOJIOYHBIA KOJOJIEL, Oemnast
JIMHUS )KUBOTA, TOJOIHAS SIMKA.

6. I3y4nTh MBINIIIEI TPYAHON M Ta30BOH KOHEUHOCTH U MEXaHU3M X JCHCTBHS
I1a ONIPEEIIEHHBIE CYCTaBBI.

KoHTpoJibHBIE BONIPOCHI 110 pa3jeny:

IlepeuncnuTh Opra"bl COCTABIISIIONINE OMOPHO - JBUTAaTENIbHBIN aImapar.

UTo0 HA3bIBAIOT CKEJIETOM U KAKO€ OH MMEET 3HAUECHUE B OPraHU3ME.

Kakue yactu pa3nuyaroT B CKEJeTe.

Ha kakue otnesnbl noapa3aessitoT 0CEBOM CKENET.

Uro mpenctaBisieT co00ii MO3BOHOYHUK, M KaKUE YacT U HA HEM Pa3IHYaroT.

Kakue kocTu cOCTaBIISIOT TPYAHOM OTIEN CKeJeTa.

Urto coboit mpeacTaBisieT pedpo, U KaKue YaCTU B HEM Pa3InuyalorT.

Kaxkue peOpa Ha3bIBalOTCSI ICTUHHBIMU U JIO)KHBIMH.

. CkoJibko pebep B IpyJTHOM OT/EN€ Y KOPOBbI, CBUHBH, OBIIbI, JIOIIAIH.

10 CKoJIbKO TTO3BOHKOB B IIEMHOM OTJIeie MileKonuTaromux? Yto coboit npe-
CTaBJIACT aTJIAHT, SMUCTPO(DEN U YeM OHM OTIUYAIOTCS OT OCTAJBHBIX IICHHBIX
MMO3BOHKOB.

11.CkonbKO MO3BOHKOB B MOSICHUYHOM OTEJI€ CKEJIETa U YEM OHU OTJIMYAIOTCS OT
TPYIHBIX.

12.Yt10 u3 cebst mpencTaBiseT KPeCcTIOBast KOCTh.

13.Kakue rpynmsl KOCTel pa3nuyaroT B CKeJIeTe Yepera.

14 Kakumu KOCTSIMU TIPEACTABIIEH MO3TOBOM U JIMIIEBOM OTIEN Yeperna.

CoNoaRrwdE
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15.Kakue KOCTH COCTABIISIFOT CKEJIET TPYAHBIX M Ta30BBIX KOHEYHOCTEH.
16.Kakwue TUTIBI COETMHEHUH pa3uyaroT B CKEJIeTe.

17.YTo Ha3BIBAIOT CBA3KAMU B CKEJICTE.

18.Yt0 Ha3bIBaETCS CyCTaBOM.

19.Kakue ObIBalOT CyCTaBBbI 110 CTPOCHUIO U (PYHKITUH.

20.Kakwue cycTaBbl UMEIOTCSI Ha CKEJIETE TPYIHBIX U Ta30BBIX KOHEUHOCTEH.
21.Kakue (hyHKITUN BBITIOIHSIOT CKEJIETHBIE MBIIIIITBI.

22.Kakue 4eThIpe THIa MBIIII] TO CTPOCHHUIO PA3IMYA0T B OPTaHU3ME KUBOTHBIX.
23.Ha xakue rpynmsl pa3AemsioT MBIl TO3BOHOYHOTO CTOJIOA.

24.Ha kakue Tpymibl pa3aessstOTCs] MBIIIITBI TOJIOBHI.

25.Kakue MBIIIIBI y9acTBYIOT B 00pa30BaHUU OPIOLTHON CTEHKH.

26.Kakne MBITIIIBI pacoararoTcsl Ha IepeTHUX KOHEYHOCTSIX.

27.Kakne MBITIIBI PacToararoTcs Ha 33 JHUX KOHEYHOCTSIX.

28.Kakue MbIIIIbI JEHCTBYIOT HA XBOCT.

KossnoxkBuyMm no pasaeny: «Annapat JABUKeHH»

PA3JIEJI 2. CUCTEMA KO’KHM U ITPOU3BO/HbBIX KOKHOI'O IIOKPOBA

Koka-BaXKHBIN U CIOXKHBIN OpraH, BRIMOTHSAOMUNA psa GyHkiuii. OHa 3amuia-
€T OpPraHu3M OT BHEIIHUX BO3JECUCTBHM, YUaCTBYET B IIPOLECCAX JIBIXaHHUS, BbIJIEIIE-
HUSL ¥ TEPMOPETYJISINUUA. B KOkKe BBIIEISIOT HAPYKHBIN CIONW-3MTUIEPMHUC, COOCTBEH-
HO KOXY-AEpPMY U MOJKOXKHYIO KJIETUAaTKy-TUIOJEPMY. DTUIEPMUC COCTOUT U3 MHO-
CJIOWHOTO TUIOCKOTO snuTenus. JlepMa COCTOMT B OCHOBHOM W3 HEO(DOPMIICHHOU
TUIOTHOM COEMMHUTENBHOW TKaHU. BHyTpeHHMI cioil ee OoraT pa3iHMYHBIMU HEpPB-
HBIMH OKOHYaHUSIMHA U KPOBEHOCHBIMU COCYJAaMH. [ MIOIepmMa-COCTOUT U3 PBIXJIOU
COCMHUTEILHON U KUPOBOU TKaHU. [Ipu 0OMIBLHOM KOPMJIEHUHU TOJIIMHA TOIKOX-
HOM KUPOBOM KJIETYATKHU YBEIMUYUBACTCS.

K nipon3BogHBIM KOXKH OTHOCSITCSI TIOTOBBIE, CAIbHBIE MOJIOYHAS JKEJI€3a U POTo-
BbIe 0Opa3zoBanus. boyiee moAPOOHO aHATOMHUYECKOE U MUKPOCKOITMYKCKOE CTPOCHHE
€€ CIlIelyeT YYUThIBAaTh HA MIPUMEPE BHIMEHH KOPOBBI.

3aganme Ne 9. M3yuuth CTpyKTYpy KOKHOTO MOKPOBA, CTPOECHHUE BOJIOCA, KOTIbI-
Ta, KOTBITIA U pora.

Martepuanbl u o0opynoBanue: TaOmuipl; CTpOCHUE KOXH U BOJIOCA, aHATOMU-
YECKHeE MpenapaThl: poT U Hajiblbl KPYITHOTO POraToro CKOTa, U MaJiel] JOIIAIH.

Xona paboThr:

1. U3yunTsh oO11iee CTpoeHUE KOKHOTO MTOKPOBA.

2. YCBOUTDH CTPOCHHE COCTABIIAIONIMX KOXKHOTO MTOKPOBA: AMUACPMHUCA, IEPMBI U
MTOJIKOKHOTO CJIOS.

3. M3yuuth cTpoeHne Bojioca U yMETh ONPEIETUTh 10 BUY (TOKPOBHBIEC, JIJTHH-
HbIE, CHHYO3HBbIC;




4. OOpaTuTh BHUMAHHE HA KEJE3bI, 3aJIETallINe B KOKE.

5. YMeTh noka3aTh OCHOBHBIE YaCTU KOIBITA JIOIIAAN: KaliMy, CTEHKY, BEHUUK U
HOJIOLIBY, O€IYIO JTUHUIO.

6. 3yunTh CTpOCHHE U YCBOUTH YETHIPE OCHOBHBIE YACTH KOMBITLA KOPOBBI U
CBUHBHU.

/. I3y4nTh CTpOEHUE MSIKHUIIEH U YCBOUTH UX BUJOBBIE OCOOCHHOCTH.

8. 3yunTh OCHOBHBIE AHATOMUYECKHE YaCTU CTPOEHUS pOra.

3aganue Ne 10. V3yuuTh CTpoeHHE U BUIOBBIE OCOOCHHOCTH MOJIOYHOM Ke-
JIe3bl, €€ BUAOBbIE OCOOCHHOCTH.

Martepuannl u 00opynoBaHue: AHATOMUYECKUE TIpenapaThl: MOJIOYHAs JKeje3a B
COCTOSIHUM JIaKTalMu. TaOnauupl: CTpOEHHWE MOJIOYHOM JKele3bl, YJIbTPAacCTPYyKTypa
KJIETOK KOHLIEBOT'O OT/IE€JIa MOJIOYHOU KEJIE3BI.

Xoxa paboThl:

1. I3yuuth (OpMBI BHIMEHH, €€ BUJJOBBIE OCOOCHHOCTH.

2. I3yuuTh U yCBOUTH CTPOMY BBIMEHHU, (DUKCHPYIOIIMH amnmapaT, EMKOCTHYIO
CUCTEMY.

3. 3yunTh U yCBOUTH MapEHXUMY BBIMEHU: COKPATUTEIbHBIN anmnapar.

4. YACHUTh MHHEPBALIMIO U BaCKYJISIPU3ALIUIO BHIMEHHU.

KoHTposbHbIE BONIPOCHI:

1. Yro mpeacTaBisieT OO0 KOKHBIA OKPOB KUBOTHBIX, U Kakue (PyHKIIHH
OH BBITIOJIHSIET.

N3 kakux yacTeil COCTOMT CUCTEMa OPTaHOB KOKHOT'O MOKPOBA KMBOTHBIX.
Kaxue Boi0OCHI pa3nuyaroT y )KMBOTHBIX.

Kaxkue ciou paznuyaroT B CTPOCHUU KOXKHU.

Yto Takoe 3nuaepMuc.

Kakwue ciou pasnuuaror B gepme.

Kakune nmpon3BoaHbIe KOKHOTO IOKPOBA pa3InyaroT y )KUBOTHBIX.

YT0 Takoe HIEpCTHBIN NOKPOB U KAKOE 3HAYEHUE UMEET JIUIS ’KUBOTHBIX.
Yro Takoe BojOC.

0. Kakue ciou pa3nuyaroT B CTPOCHUHU BOJIOCA.

1. Kakue xene3bl Ha3bIBAIOTCA KOXKHBIMU U KAKO€ OHU UMEIOT CTPOCHHE.
2. Kak ycrpoeHa MosiouHas xeine3a y )KUBOTHBIX.

13. Yewm mpencTaBieH COKPATUTENbHBIN anmnapat BHIMEHHU.

14.  Kaxkue (popmbl BHIMEHU U COCKOB BbI 3HAETE.

15.  Yro Takoe MSKHIIU U KaKyro (YHKIIMIO OHU BBITIOJIHSIIOT B OpTaHU3ME.
16. Kakwue ciou paznuyaroT B MSKHIIIE.

17. Yrto Takoe KONBITO U KOMBITLIE, U KAKUE YaCTU B HUX PA3IUYALOT.

18. UYto Takoe ria3ypsb.

19. Yro npencraBiser codoi TpyOUaThIid U TUCTOYKOBBIN POT KOTIBITA.

20. Yo mpexacTamisieT co00i poroBoi OammMax.

21. Kakue yacTH pa3anyaroT B CTPOCHUU POTOB KBaUHBIX.

22. KomnoxBuyMm 1o pasneiny «Koxa u mpon3BoAHbIE KOKHOTO ITOKPOBa
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PA3JIEJI 3. BHYTPEHHOCTH NJIN BUCHHEPAJIBHBIE OPT'AHBI

[Ipexne 4yeM NpUCTYNUTHh K U3YYEHUIO BHYTPEHHUX OPraHOB, HANO XOPOLIO
O03HAKOMUTBHCSI C MPUHLHUIIOM HX CTpO€HHUs. B cocraB opraHoB Bceraa BXOJHUT He-
CKOJIbKO TKaHEH, KOTOpbIE paCIojaratoTcsi He OECopsI04HO, a 00pa3yIoT CIOKHYIO
U 3aKOHOMEPHYIO CTPYKTYpPY, COOTBETCTBYIOIIYIO (DYHKIIMU opraHa. Pacmonoxenue,
dbopma, mpoucxoxaeHue, GopMa, IPOUCXOXKIECHUE U PA3BUTHE OPTraHOB JaKe OJIHON
M TOW K€ CHCTEMBl MHOTJA 3HAYUTEIHHO OTIMYAIOTCA. Tak, Hampumep, 3yObl, Ku-
LICYHHK, IEYEHb XOTS U OTHOCSTCS K CHCTEME OPTraHOB MUIIEBAPECHUS, HO OHU CYIIIE-
CTBEHHO MEXAy CO00M OTIMYAIOTCA MO CTpoeHHt0. OJTHAKO B CTPOCHUU PA3IMYHBIX
OpraHoB €CTh U HEKOTOphbIe OOIlHE 3aKOHOMEPHOCTH. Tak, TKaHHU, COCTABJISIOIINE
oprad B ()yHKIITMOHAJIBHOM OTHOIICHUH, PA3/ICISIOTCS HAa JIBE TPYMIIBI: OJHU BBIMOJ-
HAIOT TJIABHYIO, APYTHMe OMOPHYIO (DYHKIMIO U SABJISIOTCS MPOBOJHUKAMH COCY/IOB,
HEPBOB U BBIBOAHBIX ITPOTOKOB. [I0 Xapakrepy pacrionoKeHusl 3TUX TKaHEW pa3iiv-
4aloT KOMITAaKTHBIE U TPYOKOOOpa3HbI€ OpraHbI.

B koMmakTHBIX OpraHax TJIaBHYIO (DYHKIIUIO BBITIOJIHIET MapeHXUMa, OpraHu-
30BaHHas crneruduyeckas TKaHb, Yallle BCEro 3TO OCTOB (Kapkac) opraHa u oOpazo-
BAaHA PBIXJION COCIMHUTEIIBHON TKAHBIO.

CreHka KaxJ0ro TpyOKoOOpa3HOro opraHa COCTOUT U3 TpexX 00004YeK: CIU3U-
CTOM, MBIIIICYHOM M CEPO3HOM, WJIN aBEHTHUIINH. V3yuas cTpoeHune TpyOKoOOpa3HOTo
opraHa, cieayeTr oOpaTUTh BHUMAHHE, YTO HaWOOJBIIUM HW3MEHEHHUSM MOJABEpKEHA
CIU3UCTast 000JI0YKa, U B YACTHOCTH, €€ SMUTENUANIbHBIN CIIOH, TaK KaK B pa3HbIX Op-
raHax CJIM3ucTasi 000JI0UKa COMPUKACAETCS C Pa3IMYHBIMU OpraHaMu BHEITHEH cpe-
Ibl: B MUIIEBAPUTEIBLHOM TPAKTE C MUIIEBOM MACCOM, B pECTUPATOPHOM-C BO3TyXOM,
MOUYEBBIICTUTEIEHOM-C MOYOH U T.]I.

[IpucTtynas Kk U3y4EHHUIO CUCTEM OPraHOB, CIEAYET MOMHUTh, YTO Kaxaas CH-
CTeMa BBITIOJIHSIET B OpraHu3Me omnpeiefieHHyo QyHKiuo. B cBs3u ¢ 9TUM 1 opraHbl
OTpEeIETICHHOW CUCTEMbI UMEIOT OOITUI MPUHIIUIT CTPOCHUSI. BHYTpH CHUCTEMBI Kax-
JIBIA OpraHbl BBITIONHSET KaKyIO-TO 4YacTh 3TOM (PYHKIIMHU, MOATOMY CTPOEHHUE OT-
JIETBHOTO OpraHa YTOYHSETCS JETaIsIMH, 00ECIIEYUBAIOIIMMHE BBITIOJTHEHNE YAaCTHOM
GyHKIIMY; U3y4daTh ATH JE€TAU HAZ0 00s13aTeIbHO B CPAaBHEHUH C OOIIMM MPUHIIUIIOM
CTPOEHHUS OpraHoB JaHHOW cucTeMbl. [loaTOMy ciemyer XOpomio ySCHUTh OOIIUN
IIPUHLIUIT CTPOCHUSI OPraHOB JAHHOW CUCTEMBI. Tak ke ClIeAyeT XOpOIIO YSCHUTH
OOIIMI IPUHILIUI CTPOEHUS OPTaHOB COCTABJISAIONIUX Ty WJIM UHYIO CUCTEMY, a 3aTeM
YCTAaHOBUTH U 3aIIOMHUTH OCOOCHHOCTU CTPOCHUS KaXKJIOTO OTACIBHOTO OpraHa.

3aganme Ne 11. M3yunts cTpoeHre pOTOBOM MOJIOCTH, SI3bIKA, TIOTKH, MAUHIAJIVH.

Martepuaisl U 00opyioBaHNEe. AHATOMUYECKHE MPENapaThl U TAOIUIIB: TOJIOBA
KUBOTHOTO 0€3 KOXKH, CATUTTAILHBIA PACIIIII TOJIOBBI, SI3BIK C MOABSI3BIYHON KOCTHIO,
TOPTaHbIO U TIOTKOU. Tabmuiel: cTpoeHue 3yda, KOJIU4ecTBO 3y0OB

Xon paboThr:

1. Onucarb cTpOEHUE U OMPENEIUTh TONOTPaQHI0 OPraHOB POTOBON MOJOCTH
(ryOpbl, 1IeKH, 3yObl, IECHBI, TBEPAOE U MATKOE HEOO, CITFOHHBIC JKETIE3h)

2. I3yunTh U yCBOUTH 3yOHYIO (OpMYITyY.

3. Onumcarb CTpOCHHE SI3bIKA.




4. I3yunTh BUJIOBBIE OCOOEHHOCTH TJIOTKH.
5. OnucaTh CTPOCHUE M PACIIONOKEHUE MUHJIAJIMH y KPYITHOTO POraToro CKo-
Ta, CBUHEH, JIOIIaACH.

3aganme Ne 12. M3yuuTh cCTpoeHUE NMUIIEBOIA, OJHOKAMEPHOIO 1 MHOTOKa-
MEPHOTO KEITyIKA.

Matepuanbl U 060py10BaHHEe. AHATOMUYECKHE Tperaparhbl: MUIIEBOIHO- KETy-
JIOUHBIN OTJIE] OPraHOB MUILIEBAPEHUS KPYITHOTO POTraTOro CKOTa, JIOIIA I, CBUHBH.

Xom paboThI:

1. 3yuuth cTpoeHHe U TOorpaduio NUIEeBOAa y )KBaYHbBIX, CBUHEH U JIOIIA ICH.

2. I3yanTh 0COOEHHOCTH CTPOSHUS OJTHOKAMEPHOTO KEITYAKA.

3. Ommcath O0COOCHHOCTH CTPOCHHS UYETHIPEX KaMEpHOro enyaka (pyoerr,
CETKa, KHMXKKA, ChIYYT).

3aganue Ne 13. M3yunTh CTpO€HHE TOHKOTO U TOJICTOTO OT/AENA KUIIIEUHUKA.

Matepuansl U 000py/iIoBaHNE. AHATOMUUYECKHE ITpernapaThl U TaOJIUIIbI: TOH-
KWW ¥ TOJICTBIN OTAEN KUIIEYHUKA KPYITHOIO POraToro CKoTa, Jouaad, CBUHBU.

Xoxa paboThl:

1. OxapakTepr30BaTh 0COOEHHOCTU CTPOEHUS TOHKOTO OT/IeJIa KUIIIEUHUKA
(1BeHagUATUIIEPCTHAS, TOIIAsL, TOJIB3/I0IIHAS).

2. I3yunTh CTpOEHHUE TOJICTOTO OT/ela KAIIIEYHUKA (ciiemnas, 000109Has U
npsiMasi KUILKH).

3apanmne Ne 14. V3yuuth MOp(OJIOTHIO MEUECHU U MOIKETYT0YHOU KEIE3bI.

Martepuansl 1 00opyaoBaHHe: AHATOMUYECKHE TpemapaThl W TAOJHIBI: Iie-
YeHb U MOKENYA0YHA JKeJie3a KPYITHOTO pOTraToro CKOTa, JIOIIA !, CBUHbH.

Xoxa paboThl:

1. U3yunth cTpoeHue u Tornorpaduio neueHu, ee BU10Bble 0COOCHHOCTH.

2. Onicatb KpoBOOOpaIeHNE B TICYCHH.

3. 3yuuTh cTpoeHue 1 Tomorpaguio MoKeny109HON KeTe3bl.

3apanme Ne 15. 3yuuth MOp(]OJIOTHIO OPraHoOB JbIXaHUS.

Martepuanbl U o0opyAoBaHuE. AHATOMHYECKHE Npernaparbl: rojaoBa, CaruT-
TaJdbHBIA PAcHu TOJOBBI, TOPTaHb, Tpaxesl, JErkKue KPYMHOIO poraroro CKota, Jio-
maau, CBUHbU. TaOmuIpl: cxema CTPOEHHS BO3AYXOHOCHBIX U PECITUPATOPHBIX OTHE-
JIOB JIETKOTO.

Xona paboThr:

1. Onucate cocTaB u Tonmorpaduio AbIXaTeIbHOTO armnapara.

2. Ha3BaTh OCHOBHBIE YaCTH JIETKOTO (TTIOBEPXHOCTH, Kpasi, TOJIN).

3. U3yunTh cTpoeHHE BO3AYXOHOCHBIX MyTEH (HOC C HOCOBOI MOJIOCTHIO, TOP-
TaHb, Tpaxes, OPOHXH JIETKOTO).

4. I3y4nTh CTPOCHUE PECIIUPATOPHOTO OT/IENa (ALMHYCHI JIETKOTO U aJIbBEOJIbI).

5. YACHUTHh MHHEPBALIMIO U BaCKYJISIPU3ALUIO JIETKUX.

3apanue Ne 16. M3yunth MOp(OJIOTHIO CUCTEMBI MOYEOT/ICTICHHUS.
Marepuainibl U1 000opyioBaHHEe. AHATOMHYECKHE Tperaparbl: MOYENoJIoBas CH-
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CTEMa CaMKH, IOYKH C MOYETOYHUKAMH U KPOBEHOCHBIMH COCYJaMH, ITOYKHU LEJIbIE U
Ha pa3pe3e KpyIHOI'o poraToro CKoTa, JIOIIaau, CBUHbU. Tabmuna: cxema CTpOeHus
He(dpoHa.
Xon paboTHI:
Onucath cOCTaB MOYEBBIIEIUTEILHON CUCTEMBI.
N3yuuts popmy mouek, Tornorpaguio, MX BUJOBYIO IPUHAIIEKHOCTD.
N3y4unTth cTpOEHUE TIOYKU Ha paspese.
N3yuuTh CTpOE€HHME MOYETOYHHKA, MOYEBOrO ITy3bIps MOYEHCITYCKATEIbHOTO
KaHaJa.
N3yuuth CTpyKTYpY, PYHKIIHIO HEPPOHA U €r0 COCTABHBIX YACTEH.
VYSACHUTh HHHEPBALIMIO U BACKYJISIPU3ALHUIO ITOYEK.

H~wnh e

o ol

3amanue Ne 17. 3yunTs CTpOCHHE OPraHOB Pa3MHOKEHUS CAMIIOB

Matepuansl 1 o0opyaoBaHue. AHATOMUYECKHE IIperapaThl: OpPraHbl pa3-
MHOKEHUs ObIKa, XKepedla, Xpsika, CECMEHHUKOBBIA MEIIOK, CEMEHHUK C MPHUIaTKOM
LEJNbIl U ero caruTTajgbHbld pa3pe3. Tabmuupl: cxemMa CTpPOEHHs] CEMEHHHUKOBOTO
MEIIKa, CEMEHHUKA U CEMEHHOI'O0 KaHaTHKA.

Xoxa paboThl:

1. Onucarp cTpoeHUE MOJIOBBIX OPraHOB CaMIIa.

2. 3yunTh cTpoeHne U PyHKLHIO CEMEHHUKA U €r0 MpUAaTKa.

3. I3yuuTh CTpOCHUE U PACTIONOKEHHE CEMEHHHUKOBOTO MEIKa, CEMEHHOTO Ka-
HaTHKa, CEMSNPOBOAA, TOOABOUHBIX MOJIOBBIX JKEJI€3, IEHNUCA, TPEMYLIHS.

4. IcCTOYHUKH WHHEPBALIUU U BACKYJIAPU3ALIIH.

3aganue Ne 18. M3yunTh opransl pa3MHOKEHUS CAMOK.

Matepuansl u o0GopynoBaHue: AHATOMHUYECKHE IIpemapaThl: OpPraHbl pas3-
MHOXXEHHS JIOIIAAN, KOPOBbI, CBUHBU. TaONHUIBI: CTPOCHHE STMYHMKA U MATKU KO-
POBBI, JIOIIAH, CBUHBHU.

Xon paboTHI:

1. Onucath CTpOEHUE MOJIOBBIX OPTAHOB CAMOK.

2. 3yuuTh cTpoeHre u Tonorpaduio MaTku. TUIIBI MATOK.

3. 3yuuTh cTpOCHUE SUYHUKA U €TO (PYHKITUH.

4. Onucate MOpGOJIOTHIO SMIIEBOJIA, BJIAraMINa, MOYEIOJIOBOTO MPEAABEPHS
(cuHyca), Hapy>KHBIX MOJIOBBIX OPTaHOB.

5. YsCHUTH MHHEPBAIUIO U BACKYJISPU3AIIUIO.

KouTposbHbIE BONIPOCHI:

Kakue ¢pyHKIMM BBITOJHSIOT OPTaHbl MUIIEBAPCHUSL.

Kak pa3menieHbsl opranbl CUCTEMbI MUIIEBAPEHUS B OPTAHU3ME KUBOTHBIX.
Kakue opranbl BXOAST B COCTaB POTOIJIOTKUA U KAKOE Y HUX CTPOCHHUE.

Kakue oTBepcTHsi UMEIOTCA B CTEHKAX IJIOTKH.

Uro mpeacTaBisieT co00il MUIIEBO, T/I€ OH PACIOJIOKEH M KaKoe UMEET 3Ha-
YEHHE.

Uro mpencraBiseT co00i OHOKaMEPHBIH KEITyTOK U KaKOe OH IMEET CTPOCHHUE.

abrwnE

o
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Kakue yacTi uMeeT xelry10K *KBaYHbIX U KAKOBO €ro CTPOCHHE,

Ha kakue otnensl noapas3aensercsi KUIIeUHUK.

9. Kakue KMIIIKM COCTaBIISIOT TOHKHUI OThen kuiieuHnka? KakoBo ero crpoeHue
U QYHKITUH.

10.I'me pacmonoxeHa Ie4YyeHb, ¢ KaKUMH OpraHaMu OHAa I'PAHUYUT, U KaKoe ee
CTpOCHHUE.

11.Kakyto posib urpaer neyeHb B MUIIEBAPCHUU.

12.Kakue (GyHKIIUU BBIMOJTHSIIOT TOJCTBIC KWIIKHA, UX CTPOSCHUE W 3HaueHue. 13.
Kakue opransl COCTaBIIAIOT CUCTEMY JBIXaHUSI.

13.Kakue (pyHKIMN BBIMOIHIET HOCOBAS MOJIOCTh, U KAKOE 3HAYECHUE OHA UMEET.

14.Yto coboit mpeacTaBiseT TOpTaHb, U KAKWE OHA BHITIOTHSACT (DYHKIIHH.

15.Kakue xpsiu 00pa3yroT ropTaHb.

16.YT0 CayUT OCTOBOM TPaxeHu.

17.YTo Takoe Jierkue, rie OHU pacioiaraloTcsi, KAKOBO UX CTPOCHHUE.

18.Yto Takoe 6udypkamms.

19.Kakue OpoHXH pa3nIuyaroT B JETKUX.

20.Yto Takoe OpOHXH U aJTbBEOJIBI.

21.Yt0 Ha3bIBAaETCA JIETOYHOM M MPUCTEHOYHOM TIIIEBPOH.

22.B yem 3akmouaercss (QyHKIMSI OPTaHOB MOYEOT/ACIICHUS U MOYEBBIICICHUS U
YTO K HUM OTHOCHUTCSI.

23.1"1e momMenaroTes MOYKH, M KaKyt0 OHA UMEIOT opMmy.

24 Kakoe cTpoeHHe UMEIOT 00pO3a9aThie, MHOTOCOCOUYKOBBIE TTOYKH.

25.Yto Takoe HedpOH.

26.Yto mpexactaBiseT coOOM MoYeyHas JIOXaHKA, MOYEBOW MMy3bIpb W MoOUe-
WCITyCKaTEJIbHbBIN KaHal.

27.KakoBa (pyHKIIHS CHUCTEMBI Pa3MHOKEHUSI.

28.Kakue opranbl COCTaBISIOT CUCTEMY OPTaHOB Pa3MHOKEHHS y CAMIIOB.

29.Yto co0oit mpeacTaBisiOT CEMEHHUKH, TJI€ OHU PACIIOJIOKEHbI, KAKYI0 UMEIOT
dbopMy B CTpOCHHE.

30.YT0 Takoe MpuaaToOK CEeMEHHUKA, U3 KAaKUX YaCTe COCTOUT U TJI€ PACIIOJIOKEH.

31.YTto Ha3pIBaCTCSI MOIIIOHKOM, U KAaKUE CJIOH COCTABIISIOT €€ CTEHKY. >

32.YT1o Takoe MOYEIOJIOBOM KaHaJl, U KaKWe YaCTH B HEM Pa3Iuvaror..

33.Kakue no6aBoyHbIe KeJle3bl UMEIOTCS B ITOJIOBOM armapaTe camIloB M IJIe OHU
pacrnoJiararoTcs.

34.Kakue opranbl COCTaBIISIOT CUCTEMY Pa3MHOKEHHUS CaMOK.

35.Yto coboii mpeacTaBISIOT SHUYHUKA, KaKylo (DYHKIIMIO BBITIOTHSIOT U TAC OHU
PacCIOJIOKEHBI.

36.YT1o coboi mpeacTaBIsIOT SUIIECTPOBOIBI U T/I€ OHU PACIIOIOKEHBI.

37.Yt0 coboil mpencTaBiseT MaTKa, e OHa PACIOIO0KEeHA U Kakue (PyHKIUU BbI-

MTOJTHSIET.

KomnokBuym no pasaeny «BHyTpeHHOCTH»

©
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PA3JIEJI 4. UHTET PUPYIOIIINUE CUCTEMBI

3apanue Nel9. M3yunts cEpaedHO-COCYAUCTYIO CUCTEMY.

Matepuainbl 1 060py/ioBaHHEe: AHATOMUYECKHUE MIpenapaThl: cep/ie KpymHoro
pOraToro CKoTa, JOIIAu, CBUHbU, CEPAIE C CEPACUYHON CYMKOH, JIETKUMH, COCYAH-
CTO-MBIIICYHbIE TpenapaThl TOJOBBI, €M M TPYAHOM KOHEUYHOCTH, COCYJHUCTO-
MBIIIIEYHBIE TPEnapaThl TYJIOBUIA U Ta30BOM KOHEYHOCTH. TaliuIlpl: cxema cTpoe-
HUSA cepAlla, CXeMa CTPOEHHUS CEpACYHOM CYMKH, CXeMa KpOBOOOpaIleHUs y II0AA.

Xom paboThI:

1. 3y4unTh aHATOMHYECKHUI COCTAB CEPAEYHO - COCYAUCTON CHUCTEMBI.

2. I3yuuTh CTpOEHHE CEep/ALIa U CEPJCYHON COPOUKH.

3. ByunTh cOCyAHUCTyIO CUCTEMY: BETBJIICHHE aOpPThI, TIaBHEHIINE BEHBI, ap-
TE€PUU KOHEUHOCTEM.

4. Onucatb Kpyru KpoBooOpaiieHust (00JIbIION 1 MaIbIif).

5. Onucath KpoBooOOpaIleHue y mioja.

3aganme Ne 20. M3yuuth cuctemy mumdooodpaiieHusl.

Matepuansl 1 060py0oBaHMe: AHAaTOMHYECKHUE IpenapaTsl: JUM(aTuyecKui
y3€ll U cele3eHKa KPYIMHOIO pOoraroro CKoTa, jJoumaan U cBUHbM. Tabnuupl: mumda-
TUYECKasi CUCTEMA, IOBEPXHOCTHBIE TUM(DATUUECKUE Y3IIbl, CTPOCHUE CEJIE3EHKH.

Xoxa paboTsl:

1. Vsacuuth pyHKIMH, BBITOIHSIEMbIE TUM(ATUYECKON CUCTEMOI.

2. N3yunTh cocTaB TMM(PaTHUIECKON CHCTEMBI.

3. Onucath KaTeropuu TUM(PATUIECKUX COCYIOB.

4. Jlath onpesielieHne TEPMUHY «JTUM(ay» U ySICHUTh UCTOYHUK €€ 00pa30BaHUsl.

5. U3yuuth ctpoenue aum¢oysna u tonorpaduio MOBEPXHOCTHBIX JuMpa-
TUYECKUX Y3JIOB.

6. 3yunTh opranbl UIMMYHHOM 3aIllThl U KPOBETBOPEHUS (TUMYC, CEJIe3€HKA),
ux Tonorpaduro U GyHKIIMU B OpTaHU3ME.

3aganue Ne 21. [lens 3amanus: M3yduTh CTpOeHHE TOIOBHOTO U CTUHHOTO
MO3Tra U UX 000JI0YEK.

Matepuansl 1 o0opynoBaHuEe: AHATOMMYECKHE Mpenaparbl: TOJOBHOM MO3T
KPYITHOTO pOraToro CKOTa, JOLIaJd, CBUHBH LENbIH, pa3pe3aHHbli U B 000J0YKaX.
TaOnuipl: cTpoeHHEe TOJIOBHOTO M CIIMHHOTO MO3Ta, 000J0YKH TOJIOBHOTO U CIIMHHO-
ro MO3ra. DJIEKTPUUECKUNA CTEH/ OT/IEJIOB FOJIOBHOI'O MO3Ta.

Xon paboThr:

1. U3yunth cTpoeHHe CIMHHOTO MO3Tra, €ro 00O0JOYKU U MPOCTPAHCTBA, (PYHK-
IIUSI B OpTaHU3ME.

2. O6pa3oBaHuE U BETBIEHUE CTUHHOMO3TOBBIX HEPBOB.

3. 3yunThb OT/I€IIBI TOJIOBHOTO MO3Ta, €T0 00OJIOUKH.

4. 3y4nTh COCTaB OTACIIOB TOJIOBHOTO MO3Ta, MX CTPOCHHE U (HYHKITUH.

5. U3yuuts cTpoeHne poMOOBHUIHOTO MO3Ta.

6. OnucaTek cTpoeHUE OOJIBIIIOTO MO3Ta.
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3aganue Ne 22. M3yunts nepudepudeckyro HEpBHYIO CUCTEMY.

Matepuansl U o0opynoBaHue: AHATOMUYECKUE Mpenaparbl: CHMHHOMO3IOBBIE
HEPBBI TYJIOBMINA, I'PYAHOM M TAa30BOW KOHEYHOCTH, T'OJOBHOW MO3I C YEpEIHO-
MO3TOBBIMHM HEPBAMM, Y€peN KPYIHOTO POraToro CKoTa, JIOIa i, CBUHbU. TaOauIbl:
nepudepuueckas HEpBHAsE CUCTEMA, CTPOCHUE CIIMHHOMO3TOBOIO y3JIa, IpocTas pe-
(uexTopHas ryra.

Xo1 paboTHI:

1. I3yuuTs TOMOrpaduio MEeHHbIX U TPYIHBIX HEPBOB, IJIEUYEBOTO CILICTCHHUS.

2. N3yunth TOmorpaduio MosICHUYHBIX, KPECTIIOBBIX M XBOCTOBBIX HEPBOB.

3. HazBatp 12 map yepenHo-MO3roBbIX HEPBOB.

3apanue Ne 23. M3yunth oOMIWii IJIaH BET€TAaTUBHONM HEPBHOM CHCTEMBI.

Martepuainsl U o0opyaoBanue: Tabaubl: BereTaTUBHAs HEPBHASL CUCTEMA.

Xoxa paboTsl:

1. 3y4nTh CTpOEHUE U COCTaB CUMIIATHYECKOTO OT/EIa HEPBHOM CUCTEMBI.

2. I3yunTh 007aCTH pacmpoCTpaHEHHs] CHMITATUYECKON HEPBHOM CHCTEMBI.

3. M3yunuth CTpoeHHE U COCTaB MapacUMIIATUYECKOTO OT/ela HEPBHOW CHC-
TEMBI, €€ 3HAUCHUE B OPTaHU3ME.

4. I3yunThb 00J1aCTU pacpoCTpaHEHUsI NapaCUMIIATUHYECKON HEPBHOW CUCTEMBI.

5. IlepeuncnuTh OTAMYMSA BEr€TaTUBHOM HEPBHOM CHUCTEMBI OT COMATUYECKOTO
OTJieJ1a HEPBHOW CHCTEMBI.

3ananue Ne 24. M3yunTh OpraHbsl 4yBCTB.

Martepuaisl 1 000pyaoBaHME. AHATOMUYECKHE MPENapaThl: a3 C 3alUTHBIMU
BCIIOMOTaTeJIbHBIMA 0Opa30BaHUSIMH, Yepen KPYITHOTO poraToro CKOTa, JIOIIAJH, CBHU-
HbH, CITyXOBbI€ KOCTOUKHU. TaOnuIbl: 11a3 ¢ 3alMTHBIMU U BCTIOMOTaTeIbHBIMU 00pa30-
BaHMSMH, TJ1a3HOE SI0JIOKO B pa3pese, CTPOCHUE CETUYATKH, YIbTPACTPYKTYpa MaloueK U
KOJIOOYEK; CTPOEHHE HAPYKHOTO, CPEIHET0 U BHYTPEHHETO YXa, CTPOCHUE YIIUTKH.

Xoxa paboThl:

. OnucaTh pacnosyio’KeHUe U CTPYKTYpPY OpraHa 0OOHSHUSI.

. OnucaTh CTpoEHHUE TJIA3HOTO S0JI0Ka, €r0 aKKOMOJAIIMOHHBIN armnapar.

. YSCHUTB 3alIUTHBIE U BCIIOMOTaTeNIbHbIE OpraHbl IMIa3HOTO S0JI0Ka.

. I3yuuTh CTpOECHHE CETYATKH IJ1a3a U CBETOUYBCTBUTEIBHBIX HEHPOHOB.

. Onucarp cocTaB CIIyXOBOT0 aHAJIM3aTOPA.

. I3yunTh cTpoeHue u Tonorpaduio HapyKHOT'0, BHYTPEHHETO U CPEIHErO yXa.
. I3yunTh CTpOCHHE YIUTKU U COIUPATILHOIO OpraHa.

. CaMOCTOATENHHO U3YUYUTh TUIIBI aHAIM3ATOPOB.

co~NOoOOThS WN -

3aganme Ne 25. M3yunTth 0cOOEHHOCTH MOP(OJIOTUH JOMAIIHEN MTULIBI TPU
MOMOIIH BJIQXKHOTO IMpernapaTa, MakeTa MTUIbI, PUCYHKOB U Y4eOHHUKa.

Matepuansl 1 o0opynoBaHHe. AHaTOMHUYECKHI Tpenapar KypuLbl, PUCYHKH,
y4EeOHUK.

Xona paboThr:

1. U3yunTh 0COOEHHOCTH CTPOEHUS Teja MTHUL, B CBA3H C MPUCIOCOOIEHHOCTHIO
K IOJIETY.
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2. V3yunTh OCOOCHHOCTH CTPOCHHUS OPTAaHOB MHUINECBAPECHHS, MOYCOTIACICHUS,
JIBIXaHUS U Pa3MHOKECHHUSI.

3. V3yuuTh 00U TJIaH CTPOCHUS BBIICIUTEIIBHOM, COCYJUCTON U SHJIOKPUH-
HOM CHUCTEMBI y ITHII.

4. TlepeurcIUTh OTNIEIBI SAHIIEBOIa U UX (DYHKITUU.

KoHTpoJibHBbIE BONPOCHI:

1. Kakue opransl COCTaBJISIOT CUCTEMY OPraHOB KPOBOOOPAILEHUS.

2. Yto coboii mpencTaBiseT CepAIe U Ie OHO PACIIOI0KEHO.

3. Urto npezacTaBiseT co0oil cepeuHasl CyMKa, U KaKylo poJib OHa UTPAeT B pa-
6ote cepara.

4. Kakue cjion pa3inyaroT B CTPOEHUHU CTEHOK CepJIla.

5. Kakne kamepsl UMEIOTCSI BHYTPH CEPJLIA.

6. Kakue kiamanbl UMEIOTCS B CEp/IIIE, IJI€ OHU PACIIOJIOKEHBI U KaKyl0 pOJIb
UTPaIOT B paboTe cepala.

7. Kakue KpoBEHOCHBIE COCY Ibl BXOJIAT, & KAKUE BBIXOIAT U3 CEP/LIA.

8. Uto Ha3bIiBaeTcs OOJBIIUM KPYTOM KPOBOOOpAIICHUSI.

9. Kakue KpoBEHOCHBIE COCY Ibl HA3BIBAIOTCS apTEPUSIMU, KAMWIIIIPAaMH, BEHAMU
U BEHYJIAMH.

10. YTo Ha3pIBaETCS MaJbIM KPYrOM KpOBOOOpAIICHUSI.

11. Kakue opranbl OTHOCATCSI K KDOBETBOPHBIM.

12. Yro npencrasmisier coboit mumpaTndeckas cucTema, U Kakue (yHKIIUU OHa
BBITIOJTHSIET B OPTaHU3ME.

13. Kakoe cTpoeHHe HMEIOT JIMM(PATHICCKHUE COCYIBI.

14. Ha xakue oTAenbl NoApa3IessiioT BEreTaTUBHYIO HEPBHYIO CUCTEMY, U Ka-
Ky (DYHKITHIO OHA BBITIOJHSACT B OpTaHU3ME.

15. Kakue opranbl BXOJIST B COCTaB LIEHTPAIbHOW HEPBHOM CUCTEMBI, T/I€ OHU
PaCIOJIOKEHBI U KAKUMU OTJI€JIaMU OHH MPE/ICTABICHBI.

16. Kakue HepBbI OTXOAST OT TOJIOBHOTO MO3Ta, M KAKOBBI 30HBI UX MHHEPBAIINH

17. Kakue 000JI0YKH TTOKPBIBAIOT TOJIOBHOM U CITMHHON MO3T.

18. 13 kakux KOMIIOHEHTOB IMMOCTPOCHA BEreTaTHBHAs HEPBHAs CUCTEMA.

19. I'ne pacnonaraercst CIMHHONW MO3T, U MKy KAKUMH €r0 000JI0UKaMu UMe-
IOTCSl IPOCTPAHCTBA.

20. CKOJBKO KEITyAOYKOB UMEETCS B TOJIOBHOM MO3T€ M KaK OHU COOOIIAIOTCS
MEXTy COOOM.

21. Kakue oOpa3oBaHus BXOJSAT B COCTaB CPEAHETO U MTPOMEKYTOUYHOI'O MO3ra.

22. KakumMu aHaTOMUYECKUMU 00pa30BaHUSIMU MPEICTaBICHA CUMITaTUUECKast
HEpBHAsl CUCTEMA.

23. I'ie pacnonioXeHbl CUMIIATUYECKUE U TAPACUMIIATUYECKUE LIEHTPBI.

24. Kakue 9acTu pa3iuyaroT B 3pUTEILHOM aHAJIU3aTope, U KaKyto (PYHKITHIO OH
BBITIOJTHSET.

25. Kakwue yactu pa3iandaroT B CTPOSHUU yXa.

26. CKOJBKO YacTel pa3nInyaroT B KaKJI0M aHAIH3aTOopE.

KosnoxkBuym no pasaeay « UHTerpupyromnue cucteMbh)
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PA3SAEJI 5. HUTOJIOTI'USA, THCTOJIOI'YUSA U DOMBPUOJOI' S
OcHOBBI 00111eH IMTOJIOTHH - OHOJIOTHA KJIETKH

[lepBblil ypoBEeHb OpraHu3aliy (CTPOEHHUS) JKUBOTO - KJIETKU - U3y4YaeT BETBb
Ouonoruu, UMenyemas utojoruend. Kiietku sBIsitoTCs OCHOBOM pa3BUTHS, CTPOCHUS
U QYyHKUIMNA TKaHeH, a TKAaHU BXOJST B COCTaB OPIaHOB.

[{uTomnorus - Hayka, u3ydaroriasi O0IIe 3aKOHOMEPHOCTH Pa3BUTHS, CTPOCHHS U
(YHKIIMOHUPOBAHUS KJIETOK B IIEJIOM, U MX OTHIEIBHBIX CTPYKTYp, B yacTHOCTH. OHa
moJipa3aessieTcss Ha OOMIyro ¥ 4acTHYr. OOIIas MUTOJOTHS TaeT CBEICHUS 00 OOImmxX
MIPUHIIATIAX CTPOCHHS U (DYHKITUU KJIETOYHBIX CTPYKTYp. YacTHas MUTONIOTHS U3ydaeT
0COOCHHOCTH CIICITUATM3UPOBAHHBIX KJICTOK B PA3IMYHBIX TKAHSIX U OpTraHax.

KiteTka )KHUBOTHBIX OPraHM3MOB OblJIa OTKPBITA TOJUTAHJICKUM €CTECTBOMCITHI-
tateneM AHTOHUO JleBenrykom B 1677 romy. PacturenbHas kieTka Oblja OTKPBITA
panblie (1665 1) Pobeprom ['ykoM — aHrHiicKUM (pU3UKOM.

Knerka (rpeu. kytos, mar. cellula) - »5TO0 oOCHOBHasi CTPYKTypHO-
GbyHKIMOHATBHAS €ANMHUIA DYKAPUOTHYECKUX OPraHU3MOB, COCTOSAIIAs U3 sJIpa, IH-
TOTUIa3MBbI, Pa3IpakKUMOM IUTOIIA3MATHYECKOW MEMOpaHbl U MPEACTABIISIONAs CO-
OOl IIEJIOCTHYIO, CaMOPETYJIUPYIOIIYIOCS U CaMOBOCIPOU3BOISIIYIOCS dJIEMEHTap-
HYIO )KHUBYIO CUCTEMY.

BriiensaroT aBa TUIa KJIIETOYHOM OpraHU3aluu: MPOKAPUOTUYECKUN U DyKapH-
otrueckuii. [IpokaproTHyeckne KISTKA HE UMEIOT OTPAHMYCHHOTO 000JIOUKOH s/Ipa,
a y DYKapHOTHYECKHX - SJIPO XOPOIIO BhIpakeHO. OOmUM I KIETOK 000WX THITOB
SIBJISICTCS] TO, YTO KJIETKH OTPaHWYEHBI 000JI0UKOH, BHYTPEHHEE COACPIKUMOE - ITUTO-
rnJa3ma.

NMeroTcst coMaTnyeckne KIETKH, U3 KOTOPBIX TIOCTPOCH OPTaHU3M M TIOJIOBBIC
KJIETKH I pa3MHOKeHUs. COMaTHYECKUE KJIETKH, B OTJIMYUE OT IMOJIOBBIX, UMEIOT
JUTUTOUTHBIN HA00p XPOMOCOM, B CTIOCOOHBI JICITUTHCS.

OcHo8HbLE NONONHCEHUS COBPEMEHHOU KIIEMOYHOU MeopUul’

1. Kietka neXUT B OCHOBE CTPOCHHUS BCEX JKMBOTHBIX U PACTUTENBHBIX Opra-
HU3MOB. MHOTOKJIETOUHBIE OPTaHWU3MbI SIBIISTFOTCSl CIIOXHBIMH KJIETOYHBIMH aHCAM-
OJstMU, 00pa3yIOITUMH 1IEJIOCTHBIE CHCTEMBI.

2. KiteTku pa3MHOKaIOTCs TOJIBKO MyTEM JICTICHUSI UCXOTHOM KIETKHU.

3. HecmoTps Ha MHOTOOOpa3ue U crnerupuyeckrue 0COOCHHOCTH BCE KIICTKH
KUBOTHBIX W PACTHTEIBHBIX OPTaHM3MOB UMEIOT OOIIMI TUTaH CTPOCHUS: MOPdoJIO-
THYECKUI, XUMUYECCKUI U METaOOTMUSCKHIA.

EAHCTBO XMMHYECKOTO COCTaBa M METAaOOJIMYECKUX IMPOIIECCOB TAKXKE IOJ-
TBEPXKIAIOT €IMHCTBO KJIETOYHOTO CTPOEHUsS OpraHu3MoB Bopja, Oeiku, HYKICHHO-
BbIC KHUCJIOTHI ¥ TIP. YHUBEPCAIBHBI TSI KJIETOK BCEX JKUBBIX CHCTEM M OPTaHU3MOB.

4. KpoMme KJIETOK B OPTaHU3ME KUBOTHBIX CYIIECTBYIOT HEKJIETOUHBIC CTPYK-
TYpbI: MEXKIIETOUYHOE BEIIECCTBO, CUMILUIACTHI M CHHIIUTHH.

5. KJIETKU XPaHsT, IepepadaThIBAIOT U PEATTM3YIOT TeHETHIECKYI0 HH(POPMAIIHIO.

6. KneTku uMeroT uCTOpUIO pa3BUTHS - (DUIIOTEHE3, TaK KaK OHW BO3HHUKJIM Ha
OTIpEIeTICHHOW CTYNIEHU Pa3BUTHS OPTaHUYECKOTO MHUPA.

7. Kinetku uMEIOT CBOI OHTOTEHE3, T.€. MHIUBUIYAIbHOE Pa3BUTHE B MHOTO-
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KJIETOYHOM opraHu3Me. OHHM CTIOCOOHBI U3MEHSTHCS U aJalTUPOBAJICS MPU Pa3BUTHH:
CTapeHHe, OTMUpPAHHE.

8. Kntetku - 310 yacTh opranusma. MIx oHTorenes, popma u GpyHKIUS 3aBUCST
OT BCEr0 OpraHu3Ma. JTy LEJOCTHOCTh 00ECIEUNBAET HEHPO- SHIOKPUHHO- UMMYH-
Hasl cucTema.

9. brnarogaps nesSTENLHOCTH KIETOK B CIOYKHBIX OPraHU3Max OCYIIECTBIISIETCS
OOMEH BEIIEeCTB U YHEPTUH, POCT U Pa3BUTHE, PA3MHOKEHHUE U JBIKEHHE.

Kpome kieTok Ha 3emiie UIMEIOTCS U IpyTrre POPMBI KU3HU: OAKTEPUU U BUPYCHI.

CrpoeHue 1 pyHKIMSA KJIETOYHBIX CTPYKTYP

Knerka coctouT u3 00070YKH (I[UTOJIEMMBI, TIA3MOJIEMMBbI), IIUTOIIA3MBbI C
OpraHeJJIaMy U BKJIFOYEHHSIMU, U sIpa.

Knemounas obonouxa npuaaeT onpeaesieHHyo GopMy, 3alIUIIaeT OT BPEAHBIX
BO3/CICTBUI, ydyacTByeT B MeTabonu3me (0OMeHe BeliecTB) (GOopMUPYET KaJueBO-
HATPHUEBBIM «HACOC», CIEAOBATEIBHO, UMEET JIEKTPUUYECKUN 3aps] - MOTEHIUAN I10-
KOSl M MOTEHLMAJ ACUCTBUS, peluenTopHast GyHKIUS - TOPMOHAJIbHBIE PELEHTOPHI B
KJIETKaX «OpraHoB- MHILEHEH» - 3TO 0COOble O€NKH, yJaBIMBAIOUIME U3 KPOBU U
(puKcHpyroIe TOPMOHBI.

I nuxoxanuxkc kiemounou 060104KU - COCTOUT U3 TIIMKOMPOTEUOB.

@OyHKUMA: aAres3usi, T.e. CIUIAHHE KIIETOK, PACIOJIOKEHHE PELENTOPOB, BHE-
KJIETOYHOE MUIIEBAPEHUE.

luanonnazma - OCHOBaHUE KJIETKH - 3TO OJHOPOAHAsS, TOMOT€HHAs!, KOJUIOU/I-
Hast Macca. OHa HaXOJUTCS BCE BpeMs B JIBUKCHUU. B HEll pacionoKeHbl OpraHesibl
Y BKJIFOUCHMUS.

Opeanennbl - TOCTOSHHBIE CTPYKTYPhI KJIETKH, BBINOJIHSIONIME ONPEAEICHHbIE
dbynkuuu. Ux genar Ha MmemOpaHHble (MUTOXOHAPUH, SHAOIIA3MAaTHIECKas CETh, JIH-
30COMBI, anmapar ['ob1Ku, MEPOKCUCOMBI) M HeMeMOpaHHbIe (PHOOCOMBI, IICHTPUO-
1, GUOPUIUISIPHBIEC CTPYKTYPHI).

Mumoxonopuu umeroT GopMy HHUTEH, 3epeH, najnouek. DyHKUUSA: OKUCIICHUE
YIJIEBOAOB U XKUPOB ¢ oOpazoBaHueM AT®, nmepeHoCc BOJbI U MOHO, y4yacTHE B MOJ-
JEp’KaHUU TEMIIEpaTypsl Tena. MUTOXOHIPHUH - 3TO SHEPTETUUYECKUE CTAHLIUN KIIETKH.

Ouoonnasmamuyeckas cemv BUIHA TOJ SJEKTPOHHBIM MHUKpockomoM. OHa
noapazaensercs Ha rpanyssipayto (I'pOIIC), uMerolyo Ha CBOE MOBEPXHOCTU PH-
6ocombl ¢ PHK, u arpanynsapnyto, rnagkyto (I'nIIIC). dyukuusa ['pOIIC u I'nBIIC
paznuyHas. ['pOIIC - cunres 6enkoB. ['nIIIC - MHOrOopyHKIIMOHANIbHA: CUHTE3 yTJie-
BOJIOB, JIMMIHJIOB M CTEPOUHBIX TOPMOHOB B IOJIOBBIX KEJ€3aX U KOPKOBOM Bellle-
CTBE HAJIIOYEYHUKOB, 00E3BPEKUBAHUE SI/I0B (IECTOKCUKALIUS B NIEYEHU), TPAHCIIOPT
BELIECTB U3 OJHOM YaCTH KJIETKU B JIPYTYIO U 32 MPEAEIIbl KJIETKU.

JIuzocomsl B BUIE 3epeH, rpaHysl. 3HaUCHHUE: TIEPEBAPUBAIOT OCIIKU, YTIIEBObI U
HYKJIEMHOBBIE KUCJIOTBI, aBTOJIU3 - CAMOINIEPEBAPUBAHNE KIIETOK I1OCJIE UX OTMUPAHHUS.

IInacmunyameiii komniexkc, WIA annapar ['OJbA3KIM COCTOUT U3 BaKyOJIEH,
LUCTEPH U MUKPOMY3bIPHKOB, 00Pa3yIOIIUX CETOUYKY. 3HAUCHHUE: CUHTE3 IIMKOTeHa,
KUpPA, CEKPETOB, KOJUIAar€Ha, BCAChIBaHUE.

Pubocomubl BUIHBI TIOJ AIEKTPOHHBIM MHUKpOcKoroM, coaepxkatr PHK, 6enok,
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dbepmenTer. OyHkms: cuHaTe3 O0emoK. [Ipu 3TOM posh «KaMEHIIMKay, YKJIaIbIBAOIIIE-
ro «KUpHuY», T.€. AMUHOKHCIIOTHI, BeIMOJIHsET pudbocomuas PHK, «mnan ctpoutens-
CTBa» 3amucaH B Moiiekyie nHopmanuonnot PHK, a «mogHocumkom» aMHHOKHC-
70T saBisiercs TpancnoptHas PHK.

Ilepoxcucompl - Tenblia OBaJILHON (POPMBI, YUACTBYIOT B HEUTPAIU3AIUN TOKCH-
YEeCKHX BEILIECTB, B TOM YHCJIE U cupTa. X Oosbliie Bcero B KI€TKaxX MEYSHU U MOYEK.

Llenmpocoma, unu KiemouHwvlti yeHmp COCTOUT U3 JABYX LICHTPUOJEH, COeaU-
HEHHBIX HUTSAMHU. 3HAUEHWE: y4acTHe B MHTO3€, OOpa30BaHHE KI'YTUKOB (XBOCT
cnepmus), pecHudek. OTCyTCTBYET B SIMIIEKIIETKE.

Muxpompybouku cocToaT W3 Oenka TyOyJWHA, BBIIOJHSIOT POJIb Kapkaca,
obecreunBarmero (GopMy KIETOK, pOJib ITUTOCKEIETa, OOECIEeYMBAIOT JIBMKCHHE
XPOMOCOM IPU MUTO3€E, BXOJIAT B COCTaB LICHTPUOJIEH, PECHUYEK U KTyTUKOB.

Mukpoghunamenmst - 5TO TOHKHE HUTU O€JIKA aKTHUHA, BBIMOJHSAIOT POJb LIUTO-
CKeJleTa.

IIpomesicymounvie ghunamernmol - TOCTPOEHBI U3 PUOPUIUISIPHBIX OEIIKOB, MPHU-
pOJia KOTOPBIX HE BhISICHEHA. BOKpyT siipa GopMUpYIOT TpexMepHbie ceTu. BxoasT B
COCTaB JIECMOCOM, IOJYJIECMOCOM J3MUTeNueB. B snuaepmuce oOpasyloT poroBoe
BEILIECTBO.

Cueransible opraneuibl: Pecnuuku (270-300 wt.) u xrytuxu (1-8 mir.) 00-
Pa30BaHbl KJIETOYHBIM IIEHTPOM, UX (PYHKIUS - TEPEBIKEHUE. PECHUYKU TTPUCYIITU
MEpLATEIIbHOMY JIUTEIUI0 OPraHOB JbIXaHWS W MATOYHBIX TPYyO (SHIIEBOMIOB).
CnepmaTo30u] UMEET OJIMH KT'YTHUK (XBOCT, OWUY), €IMHCTBEHHBIC B )KUBOTHOM MHUPE
MHOTOXXT'YTUKOBBIE criepMun (0koj0 100 mT.) y penukToBoro Ttepmuta. 1oHoguo-
punibl - HUTH, cocTosIue u3 Oenka. MiMeroTcss B MMmoBaToM CJI0€ dujepMuca, 00-
pasys IPY>KUHUCTBIN KapKac, IPOTUBOACUCTBUS NaBieHUI0. Hetipogubpuinsl - HUTH,
cocToslmMe U3 Oeka, coepKarcsi B HeMpouTax, T.€. HEpBHBIX KJIETKax, o0pa3ys ux
ckenet. Muoguobpuinvl 1 Muonpomogubpuiivl - HATH, COCTOSIINE U3 OCJIKOB aKTHHA
Y MUO3WHA, BBITIOJHAIOT COKPATUTENbHYI0 (PYHKIIMIO B MBIIICYHBIX TKaHIX. Mukxpo-
B0pPCUHKU- BBIPOCTHI IIUTOJIEMMBI (OKOJIO 3 ThIC. HA OJHOM KieTke). X mmeeT »mu-
TEJINI TOHKOTO KUIIEYHUKA U TTOYEK.

Bxomtouenust - BpeMeHHbIe 00pa30BaHMs, - BEUIECTBA MOCTYMAIOIIUE B KICTKY
JUTSL 1IeJIeld TIMTaHus, WIK MPOAYKTHI €€ >Ku3HeaesTenpbHocTh Pasnuyaror Tpoduue-
CKHE, CEKPETOPHBIE, SKCKPETOPHBIE U MUTMEHTHBIE BKIIOUEHUS. CEeKpeThl U HHKPETHI
(TOpPMOHBI) coaep KaTCsl B KEJIE3UCTHIX KIJIETKAaX >KeJie3 BHEITHEH U BHYTPEHHEH Cek-
peuuu. [IurMeHTsl - Kpacsiiye BEellecTBa: MEJIaHUH, FreMOTJI00UH, MUOTTIOOHNH, dep-
pPEeTHH, JIFOTEHUH, KAapOTHH, POJIOTICUH, HOJONCUH. DKCKPEThl - MPOIYKTHI KU3HEIESI-
TETBLHOCTH KJIETOK: MOYEBHHA, MOUYEBAs KUCIIOTA, KETUHbIC MUTMEHTHI U TIP.

benok B BUJIE BKIOUEHUN COJEPKUTCS B KJIETKAX IMEYEHU U SMLEKIETKE. YT-
JIEBOJIbI - TJUKOTEH, WM KUBOTHBIA Kpaxmasa 0oraThl UM KJIETKHM MEUYEHU, MBIIICU-
HbIe, HepBHBIE. JKHUPBI OTKIIAIBIBAIOTCA B KJIeTKaxX, oOpasys aemno (ImukK, ropo, Kyp-
JIIOK, OKOJIOCEPICUHBIN, OKOJIOTIOYEUHBIHN, MOAKOXKHBINA U TIP.)

A0po - KIIETKH NeYEHU, KOCTHOTO MO3ra U HEKOTOPbIE HEHPOHBI MOTYT UMEThH JIBA
u Ootee siyiep. 3HaueHre: OOMEH BEIIECTB, Iepeiada HaClIeACTBEHHON nH(OpMAITIH.

OcHOBHBIE OMOJIOTMYECKHE CBOMCTBA KJIETOK: METa0OIM3M, POCT, JIBKECHHUE,
Pa3MHOXEHNE, PEaKTUBHOCTh, CTAPEHHUE U THOEITD.
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3ananme 1. Ha ypoBHE CBETOBOM M JIEKTPOHHON MUKPOCKOIIUU O3HAKOMHUTHCS
CO CTPYKTYpOH KJIETKH. HayuuThCs pa3nuyarh CTPYKTYpbI C TOMOILBIO CBETOBOTO
MUKPOCKOTIA.

[Ipu masioM yBelMYeHUU HEOOXOJUMO HAWTHU y4acTOK Ipernapara, rje ero po-
30BbI ()OH ObLT Obl HaMOOJIEEe OJHOPOAHBIM, €r0 HYXHO IOCTABUTh B LEHTP IMOJIS
3pEHUS U MEPEBECTH MUKPOCKOIT Ha OOJIBIIOE YBEIUUYCHHE.

[Ipu GonbIIOM yBETUYEHUH BUIHA PO30Bas IIUTOILIA3Ma U (PUOJIETOBOE SIAPO.
@®opMa MMeYEHOUHBIX KJIETOK HEMPABUILHO MHOTOYT'OJIbHASL.

[ToBepxXHOCTH COCEAHMX KJIETOK CIUILUIMNCH U 00pa30Bay OAHOKOHTYPHBIC JIH-
Huu. Betpewatores nBysAepHbIE KIETKH.

3apucoBath npemnapar npu OosbiioM yBenndeHnn. CHavyaia n300pa3uTh KOH-
TYpBI KJIETOK, a 3aTeEM sapa.

O6o3HaueHus: 1- rpaHuULIbl KJIETOK, 2- PO, 3- IIUTOIIa3Ma.

3aganue 2. M3yuuTh cTpoeHue anmapaTa ['ojb/pku B HEPBHBIX KJIETKAaX CIH-

HaJIbHOI'O TaHIJIMA.
IIpenapar oxpaiieH 0OCMHEBOM KUCIOTON. [Ipy ManoM yBeIM4YeHUN BUIUM HEPBHBIE
KJIETKU C IMy3bIPbKOBUJIHBIMM sfapaMH. B mocneaHux ObIBalOT BUAHBI SAPBILKU. B
HEKOTOPBIX KJIETKAaX, pa3pe3aHHbIX OJIMKE K MOBEPXHOCTH, sIApa B pa3pe3 HE Monajiu
Y II03TOMY HE BUJHBI.

[Ipu GoJIbIIOM YBEIMYEHHH BBIOPATh KJIETKY C AJIPOM, SAPBIIIKOM M TEMHOM
CETOYKOM - anmmapaToMm ['onbmxn. B HEPBHBIX KIIETKax CETYATHIM anmapar B BHJIE T'y-
CTOM CETH OKPYXKAeT CO BCEX CTOPOH SAPO M PACHPOCTPAHEH IO BCEW LUTOIUIA3ME.
Amnmnapat ['oapIku COCTOUT U3 TpaHyl (3€peH), HUTEH, 3amsAThIX, KOJEYEK KOTOpbIE
00pa3yloT Kak-Obl ceTOUYKy. B HEKOTOpBIX KiIeTKaxX BUIHBI JHILIb OTAEIbHbIE (hpar-
MeHTHI anmnapata ['onpmxu. BOau3u siipa octaeTcst 30Ha [IUTOIIIA3Mbl, CBOOOIHAS OT
CETYaToro arapara.

3apucoBarh Ipu OOJIBIIOM YBEIMUYEHUU JBE-TPU HEPBHBIX KIETKU C SAPaMU U
6e3 Hux. B nmuTonnasme noka3arh ceT4aThli amnmapar.

O6o3Hauenus: 1- 0607109Ka HEPBHOM KIIETKH, 2- SIAPO, 3- SAPHIIIKO, 4- ceTya-
TBIW anmnapar.

3aganme 3. U3yuuth HeHpOPUOPHIIIBI B HEPBHBIX KJIETKAX CIUHHOTO MO3ra.

[Ipenapar mpeacTtaBisieT coOOW MOMEPEUHBINH Cpe3 CIUHHOTO MO3Ta, WMIIpe-
THUPOBAHHBIN cepeOpoM.

[Tpu MasioM yBEIMUCHUH HAXOAMM CEPOE BEIICCTBO CIIMHHOTO MO3Tra, HallOMU-
Haroliee 1mo Gopme KpbUibsi 0a00UKH, 371eCh PacIoIOKeHbl HepBHbIC KieTku. Ha me-
pudepun cpeza BUAHO O€l0€ BEIIECTBO, COCTOSIIEE B OCHOBHOM W3 MHUEIMHOBBIX
HEPBHBIX BOJIOKOH. Hy’>KHO HailTH BEHTpajbHBIC pora (OHHM IMIUPE JOPCATbHBIX). JTa
4acTh CEPOTo BeIIecTBa Hanbosiee Oorara KIeTKaMHu.

[Tpu GonpiioM yBenmuueHUU 3apucoBaTh 1-2 kiaeTku. OHU MYIBTUIIONSIPHBIE U
MMOATOMY Yallle BCETO UMEIOT 3Be3a4aryto ¢popMy. B kineTke HeoO6xoaumMo n300pa3uTh
AIpO U AAPBIIKO. OTPOCTKY KIETOK BUIAHBI JHIIIh YACTUYHO. B 1muTomiazMe KieTok
oOHapyxuBaroTCsa HUTH (HeipoduOpuiibl), 00pa3yromue TOHKYIO CeTh, @ B OTPOCT-
KaxX OHU UAYT HapaJijieIbHO.
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Ob6o3HaueHus: 1- Ten0 KIETKH, 2- OTPOCTKH, 3- AP0, 4- SAAPHIIIKO, 5- HEHPO-
buOpUILIHIL.

3aganue 4. 3yunth munuaHble (KUPOBBIE) BKIIIOUEHUS B KJIETKAX IEYEHHU.

[Ipenapar npeacraiseT coOON cpe3 MeueHH akCcoNIOTIs, okpameHHoro Cyna-
HoM |11,

[Tpu Manom yBeIHUYEHUH MPOU3BOANM OPUEHTHPOBKY Iperapara u nepeBoiuM
MHUKpPOCKOII Ha OOJbIIOE yBEeTWYEeHHE. Slpa MEUYEHOUYHBIX KJIETOK - TenaTOLMTOB
KpyTJble, OKpAaIleHbl B KPAcHBIN I[BeT. B 1uTomiasmMe BUAHBI (JIMMUAHBIC) BKIIOYE-
HUS B BUJE IIAPUKOB PA3IUYHON BEIMUYMHBI, KOTOPbIE OKpAIICHBI B UYEPHBIN IIBET.
Mesxny KIeTKaMH BHIHBI TPAHULIBI - KJIIETOYHBIE 000JIOUKH.

Ob6o3nauenus: 1- kinerounas 060104Ka, 2- 41po. 3- HUTOIIIa3Ma. 4- TUMUAHBIC
BKJIFOUCHUS

3aganme 5. VcciienoBaTh BKJIFOYEHHS TJIMKOI€HA B KJIETKAX IMEYCHHU.

[Ipemapar okparmieH KapMUH-TEMATOKCUIMHOM 110 becry.

['mukoreH sBISIETCS MHUPOKO PACITPOCTPAHEHHBIM BHUJIOM YTJIEBOIHBIX BKJIIO-
YECHUH B )KMBOTHBIX KJIETKaX. PaccmarpuBas mpernapar npu MajoM yBEJIMYEHUU MUK-
POCKOIIa, BUAUM, YTO TICYCHOYHBIC KICTKH UMEIOT MHOTOTpaHHYI0 dhopMmy. Snpa kie-
TOK OKPYTJIbIC TUOO OBAJIbHBIC, OKPAIIICHBI B TEMHO-CUHUH 11BET. [luTOmmazMa KieTok
B OOJIbIIEH WJIM MEHBIIEH Mepe 3arojHEHa BKIIOYCHUSIMU TJIMKOTEHA, UMEIOIUMU
dbopmy rapIOOK pa3HON BEIMYMHBI, OKPAIIIEHHBIX B KPACHBIN IIBET.

3apucoBaTh MpU OOJBIIOM YBEIWYEHUU 2-3 TIEYCHOUHbIC KJIETKU. B 1muTo-
IUIa3Me MOKa3aTh BKIKOYEHUS IJTMKOTCHA.

O6o3HaueHus: 1- meyeHOUHbIC KIETKU, 2- s1pa, 3- UTOIUIa3Ma, 4- BKIIFOUCHUS
TJIMKOT€HA.

3aganue 6. Ha anekTpoHHBIX MUKpOGOTOrpadusx pacCMOTPUTE OTACIIbHBIC
CTPYKTYPBI KJIIETKH.

KOHTpOJIl)HI)Ie BOIIPOCHI 110 TEME: «buogorua KjiaeTrkm»

Jaiite onpenenenue «kiaetka»? [IpokaproTsl 1 SyKapruOTHI.

UTto 03HaYaeT IUTOJOTHUS, PACIIH(PPYHTE ITO CIOBO?
[Iepeuncnure OCHOBHBIE TOJIOKEHUSI COBPEMEHHOMN KJIETOYHOU TEOPUH.
Kakoli yueHblil B KaKOM o1y OTKPbUI PaCTUTEIIbHYIO KIETKY?
Kakoi YYEHBII U B KAKOM FO/1y OTKPBUI )KUBOTHYIO KIIETKY?
3HaueHUE KJIETOYHOU 000JIOUKH.

HazoBute MmemOpaHHbIE OpraHeIIbl U UX 3HAYCHUE.
[lepeunciure HeMeMOpaHHbIE OpPTraHelIbl U UX 3HAYCHHE.

. Ilepeuncnure BKJTFOUEHUSI KJIETKH U UX POJIb.

10 OCHOBHBIEC CBOMCTBA KUBOU KJIETKH.

11.CneunanbHbie OpraHeJlyIbl U UX 3HAYEHUE.

12.KaxoBa poJb siApa B )KU3HEACSITEIIBHOCTH KIETKH?
13.1lepeuncnure HEKJIETOYHBIE CTPYKTYPhI OpTaHU3Ma.
14.9Tanbl NpUTOTOBJIEHUS TUCTOJIOTHYECKOTO Mperapara.

CoNoOaRrwdE
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OO6mas 3MOpuoJIOrNA

Oo6mrast smOpuosorus (ot rped. embryon — 3aponeimi, 10gos — yuenue, Hayka)
U3y4aeT paHHUE dTallbl PA3BUTHS 3apOJIblilia OT OIIOAOTBOPEHUS 10 pOXKIeHUs (s
KUBOPOJISIINX ), 10 BBUTYIUICHUS (IJ1s1 STHIEKUBOPOIAIIUX — NITULL U 1p.). B ee 3ana-
4y BXOJUT TaK)Ke U3YUCHUE PA3BUTHSI U CO3PEBAHUS MOJIOBBIX KJIETOK, T.€. Mpea3apo-
JBIIIEBBIA TIEPUOJ WM MPOTreHe3. B pe3ynbrare mnporeHesa mojoBble KIETKH COMEp-
’KaT TaIUIOUIHBIN Ha0Op XPOMOCOM, MPUOOPETAIOT CITIOCOOHOCTh K OTUIOIOTBOPEHUIO
Y Pa3BUTHIO HOBOTO OpPTaHHU3MA.

DOMOpHOTEeHE3 KUBOTHBIX — 3TO MEPBBIM ATAll OHTOTEHE3a, T.€. WHANBUIYAITBHO-
ro pa3BUTHS 0COOM. UeM BbIlIe HA 300JI0THYECKON JIECTHUIIE CTOSIT >KHBOTHBIC, TEM
0oJiee CI0KHO MPOTEKAET y HUX SMOproreHe3. OCHOBHBIC CTAIUH SMOPHOTECHE3a:

| — onmomoTBOpEHKE U 0Opa3oBaHUE 3UTOTHI (OHOKIETOYHOTO 3aPOIbIIIA);

Il — npo6nienue u oO6pazoBanue 01aCTyIIbl (MHOTOKJIETOYHOTO 3apO/IbIIa);

Il — racTpyssinus ¢ oOpa3oBaHUEM TPEX 3apPOJIBIIIEBBIX JUCTKOB (IKTO- HHTO-
U ME30J/IepMbI) U IMOPUOHATIBLHOM TKaHU (ME3EHXHMMBI), a TaKXKE OCEBBIX OPIaHOB
(XOopabl, HEPBHOU U KUILIEYHOU TPYOOK);

IV — opranorenes, cocrosimii 3 MophoreHe3a u rucToreHe3a COMaTUIECKUX
(3apOJIBIIIIEBBIX) U BHE3APOIBIIIEBBIX OPTAHOB — HAYMHAS C PHIO KEITOYHBIN MEIIOK,
y aMHHUOT (PENTHIIUU, ITUIBI, MJIEKOITUTAIOIINE) TIJI0IHBIE 000JIOYKY;

V - cucremoreHes, T.€. OPMHUPOBAHNE CUCTEM U allllapaToB OPTraHOB.

[Tporenes. [lonoBbIie KIETKH 00BETUHSAIOT TEPMUHOM TaMETHI (OT Tped.games —
Cynpyr), MyKCKasi raMeTa Ha3bIBAETCS CIIEPMATO30MI0OM (CIIEPMHUEM), KEHCKas — SIi-
nekaeTkon. Pa3Butre ramer Ha3bIBaeTCs raMmeToreHe3om. [lapHbie opraHel, B KOTO-
PBIX MPOUCXOIUT ATOT TMPOIECC, HA3BIBAIOTCS TOHAJBI: Y CAMIIOB — 3TO CEMEHHUKH
WM SSMYKH, Y CAMOK — SMYHUKHA. Kpome Toro, B 3THX opraHax BbIpaOaThIBAIOTCS TIO-
JIOBBIE TOPMOHBI.

HcxoHbIM MaTepHralioM JUIsl pa3BUTHUSL TaMET SIBIISIIOTCS TIEPBUYHBIE TIOJIOBBIC
KJIETKH — TOHOIUTHI (TOHOOJIACTHI, TOMETOOJIACTHI), KOTOPbIE BO3HUKAIOT B IHTOJIEP-
Me KEITOYHOTO MeIKa (BHE Teja 3apojbliia). Y MIICKOMHUTAIOIIMX 3aPOJIbIII B ATO
BpeMst cocToUT = u3 1000 KIeTOoK, OH UMEET TPEXCIOMHOE CTPOEHUE, IIUHOHN 1,5 MMm.
VY pa3BuBarNIerocs MbIIJICHKa TOHOIIUTHI BO3HUKAIOT ~ yepe3 12 4acoB OT MOMEHTa
uHKyOaruu (HacwxuBanus). C KENTOYHOTO MEIIKa MyTeM aMeOOUTHOTO JBUKEHUS
OHHM MUTPHUPYIOT JOPCATBHO B TEJIO 3aPO/IBIINIA, T/ MPOUCXOIUT 3aKiIagKka TOHal, HEe
coJiep KaIInX JI0 ’TOr0 MOMEHTa COOCTBEHHO TIOJIOBBIX KJIETOK. [1o npyrum aBTOpam,
C TOKOM KPOBH T'OHOIIUTHI JIOCTUTAIOT 3a4aTKa TOHA/.

OTnrurs B pa3BUTHHA U CTPOSCHUU MYKCKHX U JKCHCKHUX ITOJIOBBIX KJIETOK CJIe-
TYIOIIHE: CIIEPMAaTO30MIbl PA3BUBAIOTCS B CEMCHHBIX M3BUTHIX KaHAIbIAX CEMCHHHU-
KOB, a SUIICKJICTKH B JIBYX OpraHax — sSIMYHUKAX W SUIEBOaX; CliepMaTOreHe3 Hadu-
HAeTCs MPHU JOCTHKEHUU CaMIIOM TIOJIOBOM 3pesiocTu (MyOepTaTHBINA MEepPUoT), OOTe-
HE3 — B MEPHUOJl BHYTPUYTPOOHOTO Pa3BUTHS CAMKH, MOCJE POXKICHHS MPUOCTAHAB-
JIUBAETCS U OMSATHh BO30OHOBJISIETCS MPU JOCTHKEHUH TIOJIOBOM 3PEJIOCTH; CIIEpMAaTO-
TeHe3 MPOOIIKACTCS OKOJIO ABYX MecsIeB (Obik — 62-63, xpsik — 39-40, 6apan — 47-
48, yenoBek — 64-72 cyTOK), a IPOJOJDKUTEIHPHOCTh OOTE€HE3a 3aBUCUT OT IMOJIOBOTO
1uKIia (kopoBa u cBuHbs — 19-21, ko6sma — 20-22, oBiia — 17, y HEMEKOW OBYAPKH
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— 149 cyTtok, yenoBek — 24-28 CyTOK), T.€. OT HIUKJINYECKON AEITETbHOCTA CUCTEMBI:
TUNOTAIaMyC — aJICHOTMNO(PU3 — SUYHUKHU; B CIIEpMATOreHe3e pazinyaior 4-e 1mo-
CJIeIOBAaTENbHBIX CTAJIUU: PA3MHOXKEHUE, POCT, CO3peBaHue U (HOPMHUPOBAHUE, A B 00-
reHese 3-u — pa3MHOKEHHUE, POCT M CO3pEeBaHUE, TaK Kak sHIEeKIeTka GopMupyercs
Ha Ka)KJO0M CTaauu; MpHU CIIEpMATOreHe3¢e U3 OJHOM CIepMaTOrOHUU oOpasyeTcs 4-e
criepMusi, IpU OOTE€HE3€ U3 OJHOW OBOTOHMHU — OJIHA sifiiekieTka. Ctaauio co3peBa-
HUSl TIPU TaMETOreHe3e CIEeyeT paccMaTpuBaTh KakK IMEPEeXO]| MOJIOBBIX KJIETOK W3
JUIUIOWTHOTO B TAIUIOMIHBIA HA0OpP XPOMOCOM.

Kak cmepmun, Tak ¥ SHIEKICTKA UMEIOT TAIUIOWIHBIN (ITOJOBUHHBIN) HAOOD
XpPOMOCOM, HO CIIEPMHUH I'€HETHUYECKH PA3HOPOAHBI, TaK KaK MOJIOBUHA MMEET X-, a
MOJIOBUHA — Y- XpoMocoMmy. SHIEKIETKH Fr€HEeTUUYEeCKU OJHOPOHBI, T.K. UMEIOT X -
XpoMocoMy. Y MTHUll, HA00OPOT, BCE CIEPMHUHU UMEIOT Z —XpOMOCOMY, a Silla — WK
Z- , wm W- xpoMmocomy. CriepMuu UMEIOT JBUTATENbHBIA anmnapar (XBOCT, KIYTHUK,
Oouu — 1), KOTOpBIK OOecreynBacT UM MPSIMOJIMHENHOE, BpallaTeIbHOE JIBUKEHUE B
[OJIOBBIX OpPraHax CaMKH CO CKOPOCTBIO = 2-5 MM/MHH — peoTakcuc. Sinexnerka —
naccuBHas kieTka. CnepMuH UMEIOT LIEHTPOCOMY (KJIETOYHBIN HEHTP), KOTOPYIO OHU
BHOCST B SIMIEKJIETKY, HEOOXOAUMYIO JJisi ApoOJIeHUs 3UroThl. Siflieknerka couep-
KUT B IIUTOIUIa3ME MUTATEIbHBIA MaTepual (0e0K) B BUE KEITOYHBIX 3€pPEH, KOTO-
pbl€ HAKAIJIMBAIOTCS Ha CTAJUH POCTa, IO3TOMY 00JIaJaeT MOJISPHOCTHIO: BET€TaTUB-
HBIM ¥ aHUMAJIBHBIN (aHUMAaJIb — )KUBOTHOE) TOJII0ca. B 3TOM CBsI3M MpuUHATA KiIaccH-
(uKanys SIMIEKIETOK MO0 ABYM MpPHU3HAKaM: MO KOJIMYECTBY >KEJITKA U IO €ro pacro-
noxenuto (lecithos — xxenrox).

[lo konMYecTBy JKENTKAa B LIUTOIUIA3ME pa3/IMYaroT SIMIEKIETKH OJUTOJIeHH-
tanbHbIe (0ligos — Maio, lecithos — skenTok) — JMaHIETHUK, MJICKOMTAOIINE; ME30-
JenuTanbHbie (MEeSOS - cpenHuil) — ampuouu; nommwienuraibaeie (Poly — MHOTO) —
PBIOBI, PENTUIINH, ITULIBI, OTHOIPOXOIHBIE.

[To pacnpeeneHuo KeaTKa B IIUTOILIA3ME UMEIOTCS CIEAYIOLINE SHIEKIIETKH:
M30JIenuTalbHbIe (ISOS- paBHOMEPHO) — JIAHIIETHHK, MIICKOMUTAOIIHNE; TEIOJCIH-
tanbHbIe (telos — koHelr) — ppIObI, aM(pUOKMH, PENTHIINH, MITHIIBI, OJHOTPOXOIHBIC.

CriepMuH MOKPHITH OHOM JTUITONPOTECHHOBOM 000JIOUKOM, a SUIIEKIeTKA — Ue-
TBIPbMsI: TIEPBUYHAS, WM IJIA3MOJIEMMa, BTOPUYHAS — MPOM3BOJHAS (DOTUTUKYIISP-
HBIX KJIETOK — 3TO OJyiecTslIasi, I Ipo3padHas ¢ MUKPOOTBEPCTUAMU. TpeTbs — J1y-
YUCTBHIM BEHEIl M YeTBEpTas — 3EPHHUCTBIN CJIOM, 00pa3oBaHbl (HOJUIUKYISPHBIMU
(omuten.) kierkamu (3-4 ThIC.), BBINOJHAIOT TPOYUUECKYIO U 3AIIUTHYIO (DYHKIIMH.
OTpocTKH QOJTUKYIJISPHBIX KJIETOK MPOHUKAIOT YEPE3 MPO3payHyI0 000JIOUKY K IIH-
TOJIEeMME SIUIICKIETKH. TakuM o0pa3om, sifiiekiierka obpazyer (osmukyn (rpaados
ny3bIpek). B akpocoMe ciepMueB cofepkarcs THApOIMTUYECKre (PepMeHThI (Thaity-
pOHMIA3a U JIp.), KOTOPbIE PACTBOPSIOT «UEMEHT» CKJICUBAIOIIUNA (DOJUTUKYIISIPHBIE
KJIETKH 3€PHUCTOIO CJI0S M JTy4UCTOro BeHila. Ha moBepXHOCTH aKpOCOMBI HAXOIUTCS
perientop — GepMEeHT rAMKo3mwITpancdepasa, omaromapss KOTOpOMY CIIEPMUNA «y3Ha-
€T» pelenTop AULEKIETKH — 3TO caxap TJIMKOIPOTEHH.

CrnepmaTto30oupl YUIMHEHHBIC KIETKU: ObIK — 51-63, xpsk — 37-62, xepebder —
35-62, OGapan — 55-60, yenoBek — 60-70 MxM. SireKIeTKH UMEIOT IAPOOOPA3HYIO
dopmy: y muekonuraronmx 60-180 MkM, y yenoBeka =~ 200 MKM, y TIOMAIIHUX MITHUI]
— 30-50 MM, y cTpayca — 105 mm, y akyn — 220 M.
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Sinexnerka o0namaeT U30UPATEIBHON CITOCOOHOCTRIO: (OJTUKYISIPHBIE 000-
JIOYKH MOTYT OBITh YJAJCHBI CIIEPMUSAMHU JPYTOro BHAA, a HEMOCPEICTBEHHOE CIIHS-
HUE sJep MPOUCXOJUT TOJBKO CO CIIEPMHSIMH CBOCTO BHaa. VICKIIOYCHHUE: JIOMAK —
rudpu I sxepedlia U OCIUIlLI, MyJ — THOpU KOOBUTBI U ocia. ' mOpuasl OeCIIOqHBI.

CrniepMuu UMEIOT MOJIOKHUTEIBHBIN, a SUIIEKIECTKH OTPULIATEIBHBIN AIEKTPOIIO-
TeHMan. OT BpEJIHBIX BO3ACHCTBHM BO BpeMs raMeToreHe3a CIEePMUM 3allUIIEHBI
reMaTOTECTHKYJIIPHBIM OapbepoM, a KCHCKas TOJIoBas KJIETKa — IeMaTO(OJIINKY-
JSIPHBIM OapbepOM.

BrlimtotHATE HIDKEYKa3aHHBIC 3a/TaHMS], OTPAKAIOIIIHE MPOTCHE3.

3ananue 7 M3yunuTh CTPOCHHE CIIEPMATO30M1a MIICKOITUTAIOIIETO.

Dyukyuu cnepmues: PaCUAINAIOT MOJCTYHI K AULCKIETKE Oaromaps GpepMeH-
Ty euanypouudase; BHOCAT IIEHTPOCOMY, HEOOXOAUMYIO JIJIsi IPOOJICHUS 3UTOTHI; Tie-
penaroT MOTOMCTBY HACJI€JICTBEHHBIC TPU3HAKH OTIIA.

Ha npemnapate npeacTaBieHbl CIEPMUH MOPCKOW CBUHKHU OKPAIICHHBIE KEJe3-
HBIM T€MaTOKCUIIMHOM.

[Ipu mMasioM yBeNIWYEHUU BUIHBI CIIEPMUU, PACIIONIOKEHHBIE IPYIIaMU U OJU-
HOYHO. BpIOpaTh y4acTOK ¢ HETYCThIM PACIOJIOKEHUEM CIEPMHUEB U U3YUHUTH MpPU
OOJBIIIOM YBeNWYEHUHU. PaccMOTpeTh M 3apuCcOBaTh, TOJOBKY, MIEHKY, TE€JIO U XBOCT
cnepmus. ['0710BKa nMeeT OBaIbHYIO (hOPMY, €€ HHTCHCHBHO OKPAIEHHBIN TIEpeTHNN
Y9aCcTOK HAITOMUHAET JYHY B MepBOi ee 4eTBepTH. OCTaNBHONW Y4aCTOK TOJIOBKU 00-
JIe€ CBETJIBIA — 3TO YEXJIUK — OCTATOK IIUTOILIA3MBI. 3a TOJIOBKOM CIIEPMHUS HAXOIUTCS
meiika, KoTopas MepexoIuT B TENO, a TIOCIeTHEE B XBOCT.

3apucoBaTh 2-3 ciepMus U clieJlaTh Ha PUCYHKE CIIeAyIoIKe 0003HaueHus: 1-
rOJIOBKA, 2- MIEWKa, 3- T€N0, 4- XBOCT CIIEPMHUS.

3ananme 8. 3apucoBaTh CXeMY CTPOCHUS SUIEKICTKH U U3YYUTh 3HAUCHUE €€
CTPYKTYP.

3HaueHHEe SULECKIETKU: mepenaeT OyAaylieMy OpraHu3My MaTepUHCKHE TEHBI,
oOecrieunBaeT nMuTaHue (TUCTOTPO(HOE) 3apojabllia HA PaHHEH CTaIuU Pa3BUTHS 32
CUET JKEJITKA, COJEpIKaIerocs B nuToruiazme. JKenTok coCTOUT U3 OENKOB, YIiIeBO-
JIOB U KUPOB.

O6o3Hauenust: 1- sapo, 2- uToIIa3Ma, 3- [UTOoJIeMMa MepBUYHAsT 000104Ka, 4-
po3payHasi 000JI0UKa, S- JIYYUCThIN BEHEIl, 6- 3epHUCTBIN CIIOH, 7- dKEITOUYHbIE 3EPHA.

3aganue 9. M3yunth cTaauu ciepMaToreHe3a Ha IMONEpPEeYyHOM pa3pe3e CEMEH-
HBIX U3BUTHIX KAHAJIBLIEB.

[Ipenapat okpalieH reMaTOKCUINH-203UHOM.

[Ipy MaiOM yBEJIMYEHUHU BUIUM, YTO MOJOCTH W3BUTHIX KAHAJBIEB 3aII0JTHEHBI
MY>KCKUMU TIOJIOBBIMH KJIETKAMHU Ha pa3HbIX CTauAX pa3ButTus. [lpu Goinbiiom yBe-
JUYEHUHN U3YYUTh XOJ criepMaroreHe3a. BHyTph OT 000JI0UKM KaHAJIblIa HAXOAUTCS
ciaon cunepMaroronuit. [lociennue XxapakTepu3yrOTCs HWHTEHCUBHO OKpAILLIEHHBIMU
anpaMu. Mexay CrepMaTOrOHUSIMHM PAaCIIONararoTcs sapa CEpTOIMEBOrO0 CUHIMTHS,
MMEIOIIUE OBAJBHYIO ,MHOT/Ia KIMHOBUAHYIO ()OpPMY, B HUX XOPOIIO 3aMETHBI OJTHO
,peKe IBa AApbIIKA. Mexy KaHaIbLIAMU HAXOIATCS COCYAbl C U MHTEPCTULMAIIb-
HbIe KJeTKH Jlenaura.
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O6o3HaueHus: 1-cTeHKa CEeMEHHOTO U3BUTOTO KaHabIA. 2-CeNpaMTOrOHUH, 3-
criepaMToluTH 1 mopsiaka, 4-criepMaTuabl, S-criepMaro3ouibl, 6-kiaetkun Cepronu
(momnepkuBaroIye), 7-pbixjas CEeAUHUTENIbHAs TKaHb, 8-dHJIOKPUHHBIC KIIETKH
Jlelinura, 9-KpOBEHCHBIE COCY/IbI.

O01mme 3aKOHOMEPHOCTH 3IMOPHOreHe3a XOPAOBBIX

[lepBas crtaaust >MOpHOreHe3a - OIUIOAOTBOPEHHUE M OOpa30BAHHME 3UTOTHI.
On01I0TBOPEHUE Y KMBOTHBIX — 3TO CIIOKHBIA MOPPOPU3UOIOTHUECKUN TpoLiece
COCIMHEHHUSI JBYX TaIUIOMJHBIX IMOJIOBBIX KIJIETOK (MYXCKOW M KEHCKOH), TPUBOJISI-
MU K 00pa30BaHUIO JUIUIOWTHOM 3UTOTHI, T.€. OAHOKJIETOYHOTO 3apojbiia. Ormio-
JOTBOPEHUIO TPEAIIECTBYET OCEMEHEHHE — BBEACHUE CIIEPMBI B IMOJIOBBIE OPraHbI
camMKu. PaznnyaroT ecTeCTBEHHOE U MICKYCCTBEHHOE OCEMEHEHHUE.

On10J0TBOpEHNE MPOTEKAET B YEThIpE CTaauu: 1) cOMMKEHUE MOJIOBBIX Kile-
TOK, OJlarojjapss XUMUYECKUM BEI[ECTBAM - TOPMOHAM, KOTOPHIE OHH BBIIEISIOT; 2)
(epMeHTaTUBHOE YHHUUTOXKEHUE IBYX (DOITUKYISAPHBIX 000J0UYEK, AaKe CIIEPMUSIMU
Apyroro Buja, u npoHukHosenue 10-20 cnepmueB cBoero BHUja B Mpo3paunyto (Oe-
CTSILYI0) 000JI0UKY; 3) MPOHUKHOBEHHUE B IIUTOIUIA3MY SHULIEKIETKA €IUHCTBEHHOIO
CIEpMHUS, @ OCTaJIbHBIE EMY CIIOCOOCTBYIOT M IMPEBPALLEHUE NPO3PAUHON 000JI0UKHU B
000JI0UKY OIUIOAOTBOPEHUS B TeUeHHE ~15 MUHYT; 4) causHue saep (IpOHYKIEyCOB)
HOJIOBBIX KJIETOK, KOTOPOE MPOJIOJIKACTCS Y MIEKONUTAOMMX ~12 yacoB, ¢ oOpa3o-
BaHUEM CHHKapHMOHA 3UTOTHI (Zygota — cmapeHHas) ¥ Hadajo ApoOsieHus. Y Bcex
XOPJIOBBIX C SIAPOM SIMLIEKJIETKU CIMBAETCS AJIpO OJTHOTO CIIEPMHUSL.

/IpoGsieHne — OnacToreHe3, MUTOTUYECKOE JAEJIEHUE 3UTr0Thl ¢ 00pa3oBaHUEM
KJIETOK — 0J1aCTOMEPOB, POPMUPYIOMIMX MHOTOKJIETOUHBINA 3apOBIII. 3UroTa B T€Ue-
HUE HECKOJIBKUX CYTOK OCTAeTCsl OKPY>KEHHOU OJiecTsIieil 000104K0Mi, MOITOMY J10-
YepHUe KIETKU C YBEIMUYEHHUEM UX KOJMYECTBA YMEHBIIAIOTCS B pa3Mepax W TEeCHO
MPUIETaloT IPYT K IPYTY.

KonmuecTBo kenTka W xapakTep ero pachpeesieHus B SHIEKIeTKe o0yciaB-
JUBAIOT THM ApobieHus. KenTok TopMo3uT npobienue. B psaay XopaoBbIX BbIIEs-
IOT JBa TUIA APOOJCHHUS 3MTOTHI: IMOJHOE, Wiau rojobmactudeckoe (holos — Becs,
blastos — 3a4aTok), ¥ yacTU4YHOE, MK MepobacTuueckoe (Meros — yacts). [Ipu mos-
HOM JIpOOJICHUM JCITUTCS BCS 3MrOTa, MPH YaCTHYHOM — aHUMabHBIN (animal — xwu-
BOTHOE) MOJIFOC 3UTOTHI, HE COAEpKAIINUN KEITOK.

[TonHoe npoOieHune nuMeercss JBYX CIOCOOOB: MOJHOE PaBHOMEpPHOE (JIaHUET-
HUK, MOPCKOH €K), IPU KOTOPOM 00pa3yloTcs paBHOBEIMKHUE 0JIaCTOMEPHI, UX KOJIH-
YECTBO YBEJIMYMBACTCS MO MPaBUIIy T€OMETPUUECKOW mporpeccuu 10 128 y naHuer-
HUKa U OHU BCE YYacCTBYIOT B (QOPMHUPOBAHUM Tela 3apObIIIa; MOJHOE HEpaBHOMEP-
Hoe (ampuduu, BbICHIME MIEKOMUTAIOLIUE), IPU KOTOPOM OJIaCTOMEPHI UMEIOT pa3-
HYIO BEJTMYMHY, OJJHU U3 HUX 00pa3yroT TEJO 3apO/bIIia U BHE3aPOIbIIIEBEIE OPTaHbl,
a Ipyrue BBITOTHSIOT Tpopuieckyto GyHKIHo0. CUYUTAIOT, YTO Y KOPOBHI U3 3UTOTHI
o6pasyercsa 102 6ractomepos.

YactuyHoe IpoOsieHrne XapakTepHO JI phIO, PEeNTHIINN, NITUI] U SIMIICKIaTy-
UX MJIEKOMUTAIONUX. J[pOOUTCS TOJNBKO aHWMABHBIN TOJIOC, T/I€ PaclojaraeTcs
AJIPO U OTCYTCTBYET JKEITOK.

Takum 06pa3om, 3UTOTa MPEBPAIIAETCS B MHOTOKJIETOYHBINA 3apOJIbIIT — OJIacTy-

24



ny. B 3aBucuMocTtu OT THIa apoOieHUs 00pa3yrOTCs CIEAYIONIUE THUITBI OJacTylr y
JIQHIIETHUKA - 1EJI00JIacTyJia ¢ MOJIOCThIO (O1acTorens), y ambuouii — ampudnacryna ¢
MOJIOCTBIO; Y PHIO, PENTUIIMIA, ITUI] M OJTHONPOXOHBIX - IUCKOOIACTya, OJIACTOLEIb B
BUJIC ILIEJM; Y CYMYAThIX U BBICIIUX MIJIEKOMUTAIONIMX — MOpyJia (creppobiactyina) (Ko-
MOYEK KJIETOK O€3 IMOJIOCTH), KOTopasl OBICTPO MpeBpaliaeTcs B 0JIacTOIMUCTY, WK OJia-
CTOAEPMUYECKUI MY3bIPEK C MOJOCThIO, 3aITOJIHEHHON OEIKOBOM JKUKOCTHIO.

bnactyna 6e3 0CTaHOBKHM MEPEXOUT B CIEIYIONIYIO CTaIuI0 SMOpHOreHe3a — ra-
CTpyJisLMIO (Tped. gaster — skeny10K), Tak Kak y HU3MIUX XOPAOBBIX 3apPO/IbIIINA UMEIOT
MEIMIKOOOpasHyto (opMy, CXOXKYIO € KelyakoM. VICKiTIoueHre COCTaBISIOT NTUIBL, a U3
MJICKOITUTAIOIINX ITYIITHBIE 3BepH (CO00ITh, HOpKA, TOPHOCTAH U Jp.), KOCYJIH.

[acTpymsiust CONMPOBOXKAAETCA PA3MHOKEHUEM, POCTOM, TEPEMEIICHUEM,
¢ depeHIUPOBKON U CeUaTu3aliell KIETOK, B pe3ysbTare 4ero o0pa3yroTcs 3a-
POJIBIIIIEBBIE TUCTKHU (TUIACTHI, MJIM CJIOM TeJla 3apOJbIla), OCEBBIC, COMATUYECKUE U
BHE3apO/IBIIIIEBbIC OPTaHBbl.

Paznuuatot dyetbipe criocoda racTpysisiiuu: UHBarMHAIMs- BrisiunBaHue (y JiaH-
IIETHUKA); 3mubonus- odpactanue (y peid u ampuOuil); neJaMuHaIMA- PACCIOCHHUE
(Y TUIl, MJIEKOTTUTAIONTUX ); UMMUTpAIKs- BbICEIeHHE (y MTHI], MJICKOITUTAIOIIHX ).

3apoAplleBbIe JIMCTKUA PACIIOAraloTcsi CTPOro 3aKOHOMEPHO: JKToJepMa —
HApYXXHBIM, SHTOJIEpMa — BHYTPEHHUN U Me30JiepMa — MPOMEXKYTOUHBIN (CpEaHUIN)
JUCTKU. DKTO- M FHTOJIepMa 00pa3yloTcs B pe3yJibTare JeJaMUHalliU, a Me30JiepMa -
MMMHATPAIU KIeToK. [lyTeM Murpamuu KIeTOK Me30JepMBI 00pa3yeTcs Me3eHXUMa
— HMOpHOHANBbHAS COCIMHUTENbHASA TKaHb, 3aMOJHSIONIAs MPOCTPAHCTBA MEXKIY 3a-
POJIBIIICBBIMH JINCTKAMHU M OCEBBIMH OPTaHaAMH.

BHauane 3akianbIBalOTCsl OCEBBIE OpPraHbl: HEpBHAsA TpyOKa, XopAa M KHIIEY-
Has TpyOKa, a TaKXKe U3 3apOBIIIEBHIX JINCTKOB M ME3CHXUMBI MIPOUCXOIUT PA3BUTHE
BCEX TKaHEW U OpraHoB 3MOpHOHA.

Bce Tpu 3apoAbIIeBbIX JTUCTKA COCTOSIT U3 3apOJIBIIIEBBIX U BHE3APO/IbIIIE-
BbIX yacTel. [locmennue yactu gajayT BHE3apOIbIIIEBbIE OPTaHbl, KOTOPhIE PYHK-
[IUOHUPYIOT TOJIBKO B MEPUOJ IMOPUOHAIBHOTO (BHYTPUYTPOOHOTO) pa3Butus. K
HUM OTHOCSITCS JKEJITOUYHBIM MEIIOK (BIEPBbIE MOSBISETCS Y pbl0), aMHUOH, aJ-
JIAHTOUC, cepo3Has 00ooYKa (y MTHIL), XOPHOH, TUIaleHTa (y BBICIIUX MJIEKOIIH-
TaIOMIKX ).

[Tpu sMOpuoreHese B pe3yibTaTe Mporuda 3apobIIeBhIX JUCTKOB BO3ZHUKAIOT
JIB€ CKJIAJIKU: TYJOBHIIHAS, IO 3apO/BIIIEM, OHA OTAENSET TEJO 3apOoJblia OT BHE-
3apOJIBIIIIEBOTO MaTepuana W BeAeT K 0Opa30BaHHUIO KEITOYHOTO MEIIKA;, BTOpas
CKJIaJIKa - aMHUOTHYECKasl y aMHHUOT (PEIITHIIMH, TITUIIBI, MIICKOITMTAOIIIKE), OHA TaCT
JIB€ TUIOTHBIE OOOJIOUKH: aMHUOTHUYECKYIO (BOJHYIO), CEpO3HYIO Y MTHIl, XOPHOH Y
MJIEKOTTATAIOIIHX.

AJUTaHTOHUC — MOYEBOM MEIIIOK, SIBJISICTCS BBIPOCTOM BEHTPAJILHON CTEHKH 3a]I-
HETO OT/IeJIa KMIIIEYHOU TpyOKH.

Ha cragum ractpynsuuu HauymHaeTcs (GOPMHUPOBAHHME TKaHEH, OPTaHOB U UX
cucteM (AMOpPUOHATBHBIN TUCTOTEHE3) U MIPOJI0JDKACTCS MOCTE POXKACHUS 1102 (T10-
CTAIMOPUOHATBHBIN TUCTOTEHE3).

BrlmoHrTe HUXKETTOMMEHOBAHHBIE 3aaHUSI.
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3apanue 10. M3yuuTs mporiecc moJHOTO HEPABHOMEPHOTO APOOICHHS 3UTOTHI
JSTYIIKH.

OMOpuoreHes 3apojpliiia HAYMHAETCS ¢ APOOJIEHUS 3UTOThI, TO €CTh MUTOTH-
YecKoro JeneHus: 6-7 pasz 0e3 pocra ApoOsIuXCs KIETOK — 0JIacTOMEpPOB, KOTOphIE
TECHO CBSA3aHbI JIPYT C IPYroM. B 3aBUCHMOCTH OT KOJIMYECTBA KEITKA B SHIEKIIETKE
UMEIOTCSI JIBA TUIIA APOOJICHHUS: MOJTHOE (T0001aCTUUECKOE) — Y BBICIIUX MIJIEKOMH-
TaIOIMX, U YacTH4HOe (MepoOiacTuueckoe) — y nruil. Kaxaplii Kiacc XOpaoBbIX
MMEET CBOM THUIl OJIACTYJIbI.

PaccmoTpeTts 1 3apucoBath npenapar npyu MajioM YBEJITUUYEHUH.

Bunabl 611acTOMEpBl MEHBIIIETO W OOJIBIIIETO pa3MEPOB. OJIaCTOMEPhI MEHBIIIE-
ro pazMepa (MUKpOMEpHI) HAXOATCS HA aHUMAJIBHOM MOJIIOCE KJIETKH, 0J1acTOMEphI
OombIero pasmepa (MakpoMephl)- Ha €€ BEreTaTMBHOM mojtoce. Mexay Gmactome-
paMU HaXOJUTCA MOJOCTh APOOICHUS.

O6o03HaueHus: 1- MUKpOMEpHI, 2- MAKPOMEPHI, 3- MOJIOCTh IPOOICHHUS.

3amanue 11 3apucoBaTth HEpaBHOMEPHYIO 1ie001acTyny (ambudIacTyity) Jis-
TYIITKH.

PaccMoTpeTs 1 3aprcoBaTh MpHU MaJIOM YBEITUUCHUH.

Kietkn mMukpoMepbl 00pa3yloT TOHKYIO KPBIITY I1€7100JIacTyjIbl, a ee Ooiee
TOJICTO€ JHO (OPMHUPYIOT MakKpoMepbl. MexXay KpbIllied W JHOM IeJI00JIacTYJIbI
HaXOIUTCS 0JIACTOIEIb — ITOJOCTh 3aIl0OIHESHHAS KUIKOCTHIO.

Oo6o3Hauenus: 1- nenobaacTyna, 2- Kphlia, 3- AHO, 4- 6JIaCTOLIEIb.

3amanue 12. 3yuuTh npouecc racTpyJisiliiu. 3apucoBaTh TacTpyily JATYIIKH.

bnactyna nepexouT B HOBBIN TPETUH MEPUOJT SMOPUOHAILHOTO PA3BUTHS KU-
BOTHBIX — cacmpyaayuio. B pe3ynbrate ee 00pasyercss mpu 3apoobiuiedblx TUCMKA U
MpU 0Cesvix op2axa, KOTOpPbIE JaAyT TKAHW U OpraHbl opranusma. MIMerorcs 4eTsipe
TUIA TacTPYJISAIUU: WHBarMHAIUs, UMMUTpalus, dMu00aus U AeiasMuHaius. B qu-
CTOM BUJIE€ OTIEIbHBIA TUIl BCTPEUAETCS PENIKO, Yallle HaOII0JaeTCsl CMElIaHHas ra-
crpysisanus. Tak, y nTUIl - ASISIMUAHALINSA, UMMUTPAIUs U 3NUO0JIUS, Y MJICKOIUTAO-
IUX - TeIAMUHAIMS U UMMUTPAIus.

[Ipu manoM yBeIMYEHHH BUAMM BEr€TATHBHBIA MOMIOC (IHO ObIBIIEH OnacTy-
Jbl) ¢ TpO(OUUECKMMH KJIETKaMU, OKpaIlIEeHHBIMU B JKEJITHIN 1IBET. B KileTkax comaep-
KATCS JKEJITOUHBIE 3€PHA - MUTATENIbHBIN MaTepran — 00K M0 XUMHUYECKOU MPUPO-
ne. CBepXy pacnoJiaratoTcsi 3apOoJbILIEBbIE JUCTKU: 9Kmoodepma 1 sumooepma. Kier-
KM 3KTOAEpPMbI (CHapykH) uyepHoro 1ugeta. [lo skToaepmMoil pacnosiaratoTcsi KJI€TKU
SHTOJEPMBI. Mexay TpOoPUUECKUMU KIETKAMH U 3apOJBIIICBBIMHU JIMCTKAMH HAXO-
TUTCS TIOJIOCTb - 2ACMpoyeb.

[TockonbKy y JSTYIIKH TaCTPYJISINS OCYIIECTBISIETCS] CIOCOOOM SMTHUO0IHNH, TO
Ha TMperapaTe OTYETIMBO BUIAHO, KaK 3apOJIBIIICBBIC JIMCTKH 00pacTaroT (HaIuIbIBa-
10T) TpoHUUECKHUE - KIETKH.

OO6o3HaueHus: 1- 3apobIeBbIe JIMUCTKH, 2- KTOAEpMa, 3- IHTOAepMa, 4- TPO-
dbuueckue KIEeTKH, 5- racTpoIeb.

3apanme 13. M3yuuts npoiecc GOpMUPOBAHMS KEITOYHOTO MEIIKA Ha IMpH-
Mepe 3apobiia Gpopeu.
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OIHOBPEMEHHO C MPOLIECCOM TacTPYJSIUU MOSBISETCA TYJIOBUIIHAS CKIIAJIKA
MOJ1 3apOJIbIIIEM B pe3yibTaTe Mporuda BO BHYTPh BCEX TPEX 3apOJbIIIEBBIX JTUCT-
koB. Ee 3HaueHue: oTaeseT 3apoablil OT BHE3APOABIIIEBOIO MaTepuania, BeAeT K 00-
PA30BaHUIO KENTOYHOI'O MEIIKA, KOTOPBI XOPOIIO Pa3BUT Y KUBOTHBIX C MOJUJIELU-
TadbHBIMU SIMIIEKIECTKaMU (PBIOBI, PENTHIINU, ITUIBI). Y MIIEKOMHUTAIOUIMX OH MOSB-
JSieTCs, Jy4llle Pa3BUT Y JOMIAIU U KPOJIUKa. 3HAUEHHE JKEeJITOYHOI0 MeIlIKa: o0pa3o-
BaHUE TMEPBUYHBIX IMOJOBBIX KIETOK — FOHOUMUTOB (TOHOOJIACTOB), KPOBETBOPEHHUE,
MUTAaHWE U AbIXaHUE 3apoisbliia. JKenTOYHBI MEMIOK COCIMHSETCS C KHUILIKOW IpHU
MIOMOIIY TPOTOKA, KOTOPBIA HAXOAUTCS B MyITOYHOM CTEOEIBKE.

[Ipemapat mnpezacraBiseT coOOil MoOmepeyHBId pa3pe3 3apojsiimia (Gopend,
OKpalleHHbI reMaTokcuauH-nupodykcuHoMm. I[loa 3apoabllieM HaXOIUTCS Macca
’KEJITKA, OKPAIIEHHOTO B JUMOHHBIN 11BET. JKeATOUHBIN MEIIOK PhIO 3aMKHYT. Y HUX,
B OTJIMYME OT ITHI] U MIICKONHUTAIOIINX, €r0 CTEHKA COCTOUT M3 BCEX TPEX 3apPOMbI-
LIEBBIX JINCTKOB: HAPYKHOI'O — SKTOJEPMbI, BHYTPEHHETO — YHTOAEPMBI U CPEIHETO —
ME301€PMBI.

Oo6o3nauenus: 1- 3apojsiiil hopesu, 2- KENTOK, 3- CTEHKA KEITOYHOTO MEIIKa.

IMOpHUOreHe3 NTUIL

Teopetndeckast yactb. CriepMuu y NTHUIl 3HAYUTEIHBHO MEHBIIUX Pa3MEpOB,
YeM y MJIEKOMUTAIOMKUX. B MOJIOBBIX OpraHax caMKu OHHM TepexkuBarot 0 30 CyToK,
MIOATOMY B T€YEHHUE ATOTO BPEMEHHU HECYIIKH OTKJIaJbIBAIOT OIJIOJIOTBOPEHHBIE SHIIA.
SMUEKNeTKA NTUL MOJUTENO0JICHUTANBHOTO TUna. OBYIsUUS OBOUUTA 1-ro mopsiaka
npumepHo depe3 30 MUHYT Toclie CHECeHHS stifiia. SiiexineTka cnocooHa K Orio0-
TBOpeHHuIo B TeueHue 20-30 MuHyT nocsie oByisiuuu. OIIog0TBOPEHUE BHYTPEHHEE,
B BOPOHKE SIHIIEBOJIa, pa3BUTHE HApYyKHOE (MHKyOaiws, win Hacwkupanue). O06o-
JI0YKa OIJIOIOTBOPEHUSI 00pa3yeTcss MEJICHHO, TTOITOMY XapakTepHa MOJUCTIEPMUS,
T.€. B SIUIEKIIETKY NMPOHUKaeT 5-28 naxke Oosnbiie crepmueB. Ho nmpoHykIiieyc TONIBKO
OJIHOTO CIIEpMHUSI CIMBAETCS C MNPOHYKIEYCOM sHIEKIeTKA. OcCTalabHbIE CIEPMHHU
MPEBPAIAIOTCS B KJIETKU-MEPOIUTHI, KOTOPBIE PA3KMKAIOT JKEJITOK JJIsl BCACHIBAHUS
3apOJIBIIIEM U OHU CaMM UCIIOJIB3YIOTCS KaK MUTATEIbHBIN MaTepuan. JpobieHue ya-
CTUYHOE, JUCKOUJAJIbHOE C 00pa3oBaHUEM AUCKOOJacTysbl. [[poOiieHre u Haualo
racTpyJIAlUK B SIMIIEBOJIE C OJJHOBPEMEHHBIM (hopMUpOoBaHuEM siina. ['actpyna oOpa-
3yeTcsl MyTeM JesMUHAIMK, UMMUTpAMU U Jaxe snuboiauu. OJHOBPEMEHHO C
MPOLIECCAMU TacCTPYJISLUMU OOpa3yeTcsl ABE CKIAAKU: MYT08UWHAS U AMHUOMUYe-
ckas. Ilocnennsist maeT ABe IIIOAHBIC 0OOJIOYKU: AMHHOH M CEPO3HYIO C BOPCUHKAMH,
MOTPYKEHHBIMU B O€JIOK JI0 CKOPJIYIIBI.

[IpomomKkuTenEHOCTE IMOpUOTeHe3a: Kyphl- 21, rycu u unaoku- 30, yTru- 28,
nepenena- 17, crpaycoi- 40-41, dazanbi- 24-25, rmyxapb- 26 CyTOK.

BrinonHuTe HUKENPUBEAECHHBIE 3a/IaHMUSL.

3amanue 14. CnepmaTto3ouasl neryxa. PaccMoTpeTs mpenapar npu MajoM U
OOJBITIOM YBETUYCHUN MUKPOCKOTIA U 3apUCOBATh 2-3 CIepMaTo30u/Ia.

VY neryxoB cnepmatorene3 piurcs 14-15 cytok. Jlnem oH ocnabiieH, Jydiie
IPOTEKAET HOYBIO U YTPOM.

O06o3nauenus: 1- ronoBka, 2- mewka, 3- Teno, 4- XBOCT.
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3apanme 15. 3yunth cTpOEHUE U 3apUCOBATh SIMLO U SULEKIETKY KypHULIBL.

SiuexneTka NTUI HaXOAUTCs B sine. SAapo aMeO0BUIHBIM JIBIDKECHUEM Tepe-
MenaeTcs K nepudepun MmoyoBOM KIETKH, pacrojarasch Ha aHMMaJbHOM IOJIOCE.
[1yTh, MO KOTOPOMY JBUTATOCH SIAPO, Ha3bIBaeTCs sameOpa. [losBiaroTcs Oenblid U
CBETJIBIM CJIOM KEJITKA, YTO CBSI3aHO C €r0 XMMUYECKUM cOCTaBOM. OBYIHPYET OBO-
IIUT MEPBOTO MOPsAKa, B BOPOHKE fAIIeBOJIa 00pa3yeTcsi, OBOLMT 2-TO MOPsAKa, U3
HEro SIMLEKJIETKA, KOTOpasi, MPOJIBUTasiCh MO COCTABHBIM YAaCTSIM AMIIEBOA, ITOKPHI-
BaETCSI TPETUYHBIMH 000JI0YKaMH: OCIIKOBOM, MOJACKOPIYIOBOM TUICHKOW M CKOPITY-
MOBOM — POPMUPYETCSI STHUIIO.

OO0o03HaueHMs: MOJUTENOJIEHUTANbHAs SUIEKIeTKa U ee 4JacTu: 1- sapo, 2-
KEJITOK B IIUTOIIa3Me, 3- tateOpa, 4- aHUMaJIbHbBIN, 5- BEreTaTUBHBIN MOJIOCHL. Tpe-
TAYHBIE 000JI0UKH siia: 6- OeaKoBast, 7- MOICKOPIYIIOBas, 8- CKOpIynoBas, 9- Bo3-
nyiHasa kamepa, 10- rpaauHku (xoJassbl).

3ananme 16. 3yunth 3apo/ibIlieBbie JTUCTKU.

[Tpu mManom yBEeTUYEHUH MHUKPOCKOIIA HAUTH MEPBUYHBIN KEIT000K — 3TO MPO-
rubd sKkToAepMbl. B 3TOM MecTe TpH 3apOAbIIIEBHIX JUCTKA ciuBaroTcs BMecte. [lo
CTOpOHaM OT MX COEIWHEHHUs (ClieBa W CIpaBa) BUIHBI DKTOAEPMA, DHTOJEpPMA U
MEXIY HUMU Me300epmd.

O6o3Hauenus: 1- mepBUYHBIN KeET000K, 2- 3KTO/IepMa, 3- SHTOAepMAa, 4- ME30-
aepma.

IMOpHOreHe3 MJICKOMUTAIIIHNX

VY BBICHIMX TJIAIEHTAPHBIX MJICKOMUTAIOIIUX, HAPSAY ¢ OOIIeH 3aKOHOMEPHO-
CTBIO Pa3BUTHS KUBOTHBIX B YMOPHOTEHE3E, UMEIOTCS CYIIIECTBEHHBIE Pa3INUHS.

[Ipu ecTeCTBEHHOM OCEMEHEHUHU Y pOraToro CKOTa CIEpMHUHU BBOJSATCS BO BJa-
raJiviie, y KoObLIbl, CBUHBH U COOAKM — B KaHa mielku MaTku. [Ipyn ogHOM mojIoBOM
aKTe BBOJUTCS CIIAYyIOIIEe KOJUYECTBO criepMueB: Obik- 4-10 mupa., xpsak- 20-80
MIIpI., kepeder- 6-15 mupa., kobenb- 5-10 mapa., 6apan- 2-10 mapa., kozen- 4-20
Mipa., yenaoBek- 300-500 muaH. JloxoauT a0 sifieBo 0B MeHbIne 1% criepMueB, Tak
KaK OCHOBHAsl UX Macca TMOHET B MyTHU: BHEAPSIOTCS B CIM3UCTYIO0 O0OJIOUKY MOJIO-
BBIX TyTeH, (arolUTUPYIOTCS JICUKOIIMTAMH, CKICUBAIOTCS (DepTUIM3HMHAMH, BbIJC-
JIIEMBIMU SIMIIEKJIETKOM. B ClIM3u MOJIOBBIX MyTel CaMKU CIIEPMUU JIBUXKYTCS Oyiaro-
Japsi pe0TaKCUCy, a TaKXKe MPUCACHIBAIOIIEMY JICHMCTBHUIO MBIIII MAaTKU SIMIIEBOIOB,
CO CKOPOCTBIO 2-5 MM/MUH.

SAiiueknerka OTHOCUTCA K OJUTIOU30JeUUTaIbHOMY THIy. OIUIOZOTBOpEHUE
BHYTpEHHEE, B BEpXHEH TpeTu sifiieBoAa (y CBUHEH MOXET B porax MaTKH), Xapak-
TepHa MoOHocnepMus. Pa3Butue BHyTpeHHeEe - B MarTke. B sdilieBoae NMPOUCXOIUT
npoosierne 3uroTel. OHO TOJIHOE, HEPABHOMEPHOE (aCMHXPOHHOE), T.K. 0Opaszyercs
HEYETHOE YUCIIO 61acTOMEPOB. Y KOPOBBI M3 3UroThl 00pasyercs 10'? Gnactomepos.
bnacryna Ha3piBaeTCs MOpyJia — 9TO TJIOTHBIN KOMOYEK Ki1eToK. CHapy>Ku MOPYJIbI —
MEJIKHE CBETJIbIe OJacTOMephl OHU 00pa3yroT TpohoOIacT; BHYTPH TEMHBIE KPYITHBIC
OylacToMepsl — 3TO AMOPUOOITACT, UK 3aPOJBIIIEBBINA Y3€TI0K, U3 HETO pa3BUBACTCA
3apoABIIIT U BHE3apOAbIeBbie opranbl. M3 Mopynbl oOpasyeTcs HoBas (popma 3apo-
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Aplla - OJacTOAEpMUYECKUI My3bIpeK, WM OJacTOIMCTa, MUMEIOLasl MOJIOCTh, 3a-
MOJIHEHHYIO UJKOCThI0. biiacTonucra MMIIAaHTUPYETCS B TOPMOHAIIBHO TOJITOTOB-
JICHHYIO CIM3UCTYIO 000JI0UKY MaTKu. ['acTpynsius mpoucXoauT MmyTeM JeasiMUHA-
MU ¥ UIMMUTpAIMU. 3apoIbIlI BHAYaJIe MUTACTCS] HEOOIBIINM KOJIMYECTBOM JKEITKA,
cozepxaiierocst B sinekierke. [locne uMmmiantanuu B MaTky U MOSIBJICHHS BOPCH-
HOK Ha TpodoOjacTe MUTAHHUE UIET 3a CUET CEKpeTa SHIAOMETpHUs (MAaTOYHOTO MO-
Jouka). 3aTeM o0pa3yloTcs IJIOAHbIE OOOJIOYKU W TUIalleHTa, YCTaHABIUBAETCS Ie-
MoTpodHoe nutanue. CreoBaTenbHO, y BBICIIMX MJIEKOMUTAIONIUX B IMpolecce Oe-
PEMEHHOCTH BO3HUKAET CUCTEMA: MaTh — IUIaneHTa — miod. OHa BKIIIOYaeT B ceOs
JIB€ TIOJICUCTEMBI — OPraHU3M MaTepH U OpraHU3M IUIOJA, a IIAlleHTa SABIJISIETCS CBS-
3YIOIIUM 3BEHOM MEX]y HUMH. VIMEIOTCS 4eThIpe aHATOMUYECKUX U YETHIPE TUCTO-
JIOTUYECKUX THUIIA MUIAIIEHT, HO HE MPHU OJHOM M3 HUX KPOBb MaTepu U IUIOAA HE
CMEILIUBAETCS, a TPAHCIIOPT BEIIECTB MEXKYy HUMHU MPOUCXOIUT IyTeM auddy3uu u
ocMoca yepe3 000JI0YKYy KIETOK. Y MIIEKONUTAIOIMIUX OYEHb PAHO (POPMUPYIOTCS
BHE3apOJIbIIIEBbIE OPTaHbl U 000JI0YKU: TPO(OoOIaCT, KEITOUHBIA MEIIOK, aMHUOH,
XOPHOH, aJUIaHTOUC, TYTIOBUHA.

B oHTOreHese >XKMBOTHBIX BBIACISIOT CIEAYIOIIWE KPUTHYECKHE MEPUOIbL: 1.
I'amerorenes. 2. OmnoaotrBopenue. 3. UmmuianTtanus. 4. Pa3Butre 0ceBbIX OPraHoOB.
5. IInanenranus. 6. Ctagusi yCHIIEHHOTO POCTa FOJIOBHOTO Mo3ra. 7. @opMupoBaHue
(GYHKIMOHATBHBIX CUCTEM opraHu3ma u nauddepeHIMpoBKa MOJI0BOro amnmapara. 8.
Poxnenwue. 9. Ilepuon HoBopoxkaernHoctu. 10. [TonoBoe co3peBanue.

[IponomxuTenbHOCTh SMOpUOTEeHe3a: KopoBa- 1-34, cBunbs- 1-22, nomanas- 1-
55, uenoBek- 1-21 cyTku.

BrinonHuTe HIKENPUBEICHHBIE 3a/IaHMUS.

3apanue 17. 3yuuts 1 3apucoBaTh MPOIECC BOZHUKHOBEHUSI TOHOLIUTOB (TO-
HOOJIACTOB), T.€. MEPBUYHBIX TOJIOBBIX KJIETOK B DHTOJEPME >KEITOYHOTO MEIIKa
(c.2).

O6o03HaueHus: 1- TOHOIUT, 2- KJIETKH SHTOJAEPMBI )KEJITOYHOTO MEIIIKA.

3ananue 18. M3yunth 1 3aprcoBaTh mpoiecc ApoOaeHus, oOpa3oBaHUE MOPY-
761 ¥ 65actonucTsl (c.10).

O6o3Hauenus: 1- cranus AByX-, 2- cTaaus 4eThipex 01acToMepoB, 3- MOpyJa,
4-5- obpazoBanue Tpodobnacta, 6- 6iactomucta, 7- Tpodobdiact, 8- amMOpuoOIACT,
9- sktonepma, 10- suTONEpMA, 11- MOTOCTH.

3ananme 18. M3yunts u 3apricoBaTh Mpoliecc UMIUIaHTAIMKU (BHEApEeHUs) Oia-
CTOITUCTHI B CJIU3ZUCTYIO 000JI04KY MaTKH (c.13).

O6o3Hauenus: 1- smOpuobsact, 2- TpodoOaacT, MOrpy)arwIuics B CIU3U-
CTYI0 000JIOUKY MAaTKH, 3- SMUTEINN MaTKH, 4- OCHOBAa CITU3UCTON MaTKH, 5- MaTo4-
HBIE JKEJIE3bI.

3apanue 19 M3yunth nporecc 00pa3oBaHusl M 3HAYCHHUE JKEITOYHOTO MEIIIKA,
TJIOJTHBIX 000JI0YEK W TUIAIICHTHI (AHATOMUYECKUE U TUCTOJIOTMYECKUE THIIBI) C.14,

15.
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O6o03HaueHus: AHATOMUYECKHUE TUIIbI TUIALIEHT: 1- paccesiHHasl, 2- KOTUIEIOH-
Has, 3- MOSACKOBUIHAA, 4- TMCKOUIAJIbHAS.

['ucTosioruyecKkue TUIIBI IJIALICHT: 5- AMUTEINOXOpHalibHas, 6- 1ECMOXOpHaITb-
Hasi, 7- HAOTEIMOXOpUANIbHAA, 8- remMoxopuajibHasg, 9- BopcuHka, 10- smuTenuii
Martku, 11- coenquHuTenbHAsS TKaHb MaTKH, 12- cTeHka cocyzaa, 13- mpocBer cocyna,
14- snpoTtenuii cocyna.

Bomnpocsl aJ1s1 caMonpoBepKy 3HaHMIA 110 pa3aesy: «O0mas 3MOpuoaorus»

1.ITonsTHE «dMOpHONOTHI» U ee 3amaun. O01mas u yacTHast SMOPHUOIOTHSI.

2.0xapakTepusyiTe IATh CTaauil SMOPUOTeHE3a.

3.CniepMaroreHnes, €ro CTauu 1 MpoJA0IKUTETLHOCTb.

4 MUKpOCKOMUYECKOE, IICKTPOHHOMUKPOCKOIMYECKOE CTPOCHHE U 3HAYCHUE
CIIEpMAaTO30HU/1a.

5.0o0reHes3, €ero cTaguu U NpoAOIKUTEIbHOCTb.

6.MUKpPOCKOITUYECKOE CTPOCHHUE U 3HAYCHUE SINIEKIIETKU.

7.Knaccudukanus ssMiekIeToK Mo KOJTUYECTBY KEITKA U TI0 €T0 JIOKATU3AIUH.

8. I[IpoBennTe CpaBHUTENBHBIN aHATIU3 CIIEPMATO- U OOT€HE3A.

9.0mnogoTBOpPEHUE U €ro 3Tarnbl. MOHOCIIEPMHUS U MOJIMCTIEPMUS.

10.bnacrorenes u ero cnocoo6sl. Tumsl 61actyt.

11.CiocoObl racTpyssilivu. 3apoAbIIIEBbIC TUCTKU U OCEBBIC OPTaHHI.

12.0OHTOrEHE3, €TO MEPUOABI U UX 3HAUYCHHUE.

13. BpemeHHbIe 3apObIIIEBbIE OPTraHbl U X 3Ha4eHUE. TyJIOBUIHAS U aMHHUO-
TUYECKask CKJIAJIKU.

14.KenTouyHslil MEIOK, €ro 00pa3oBaHUE U 3HAUYCHUE.

15.CocTaB u 3Ha4€HUE MYNOBUHBI Y MIIEKOTTUTAIOIIHX.

16.OCcHOBHBIE OTINYUS MMOJOBBIX KIETOK OT COMAaTUYECKHX.

17.9M0prorene3 NTHUIL: CTPOSHUE SHMIla W SHIEKICTKH, OIUIOJOTBOPEHHUE,
npobieHue, racTpyasanus. [IpogomKkuTeTbsHOCTh SMOpHOTeHE3a.

18.OMOpuorene3 MIIEKOMUTAIONIUX: OILIOJOTBOPEHHE, APOOIeHUE, TacTpyis-
musi. Mopyina, 6i1actonucTa, UMILUTAHTAIHS, TTAIEHTaIS.

19.06pa3oBanue IUIALICHTHI, €€ aHATOMHUYECKUE W THCTOJOTUYECKUE THUIIBI H
3HA4YECHUE.

OO01mast rucTOIOrUsi — YYeHHE 0 TKAHAX

Obwaa zucmonozusa v3ydaet o0IIME 3aKOHOMEPHOCTH CTPOCHUS, PA3BUTHS U
KU3ZHEACATEILHOCTH YEThIPEX TUIIOB TKaHEH.

Tkanb - 5TO UCTOPUUYECKH CIIOKUBIIASCS CUCTEMA KJIETOYHBIX U HEKJIETOUHBIX
CTPYKTYp, HaXOJISIIMXCS B CTPOTO OMPEICIICHHBIX B3aUMOOTHOIIICHUSIX U XapaKTepH-
3YIOIIUXCSI OOIIHOCTBIO MPOUCXOXKJICHUS, CXOIHBIMU MOP(OJIOTHIECKUMH, OMOXH-
MUYECKUMU U (PU3UOJIOTUIECKUMH CBOWMCTBaMU. B opranusMe umeercs 4eTbipe TUIa
TKaHEH: InumenuanpvHvle, BHyTPEHHEN CpEJbl, WU ONOPHO-mMpoduuecKue; mbl-
uieuHovle U HepeHas.
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Tepmun «TkaHby» BIEpBbIC BBEN B HayKy aHrnuiickuii 6uosnor H. I'pro B 1671 1.,
a TEpPMUH «THCTOJIOTHSD - HeMelKui uccnenoparens K. Maiiep (1819).

[lonpasnenenue TkaHeW Ha YETHIpE TUIIA BIEPBBIE MPEIJIOKEHO HEMEIIKUMU
yaeHpiMu @D. Jlefimurom u P. Kémmukepom (1857 r1.), ncxoas u3 ux Mopdo-
(GYHKIIMOHAILHOW OpraHu3allvy.

B yueHne o TkaHsX BHECIH BKJAJ oTedyecTBeHHbIe yueHble. M.J1. Meunukos
H3ydas 3BOJIIOIUIO TKaHeW, oTkpbul ¢arouutos. H.I', Xmomun (1943)npennoxun
KJIaCCU(UUUPOBATh TKaHW C YYETOM HX TreHeTmueckoro (axrtopa. A.A. 3aBap3uH
(1945) - ¢ yuyerom umx ¢umnorenerndeckoro pasputus. A.J. Badbyxun (1827-1891)
BBEJI TIOHATHE THCTOMU3HMOJIOTHS, TaK KaK HaJ0 3HATh (YHKITUIO KIETOK M JIPYTHX
CTPYKTYP, BXOJSIINX B COCTAaB TKAHEW U OPraHoB.

JnurTeaunanabHble TKaHU. HecMoTps Ha pazHooOpa3ue 3MUTENNEB, Pa3BUBALO-
HIUXCS U3 3KTO-, SHTO- U ME30JIEPMbI; UMEIOUIUX PA3IMYHOE CTPOEHUE, Tonorpaduro
U (yHKUIMU (TTOKPOBHBIE BHICTHIIAIOIIUE, JKEJIE3UCTHIC) [Tl HUX XapaKTEpHbI CIeIy-
fouue obmue Mopdonornyeckue npusHaku: 1. IlocTpoeHs! n3 NpoyHO cOeINHEHHBIX
MEXIy COO0OHM KIIETOK snumenuoyumos, oOpa3yrolMX IUIacThl WM CIOH. Mexmty
KJIETKAMHU HMMEIOTCSI MEXKKJIETOUHBIE MTPOCTPAHCTBA, 3AIIOJIHEHHBIE TKAHEBOM JKUJIKO-
CThlO; 2. [lorpaHUYHOE MONOXKEHUE, U MO3TOMY, KaK MPAaBUJIO, KOHTAKT C BHEIIHEH
cpenoit.; 3. [lox snuTenreM BCEra pacnojaraeTcs pbixjias COeIMHUTENIbHAS TKaHb, a
MEXKIy HUMHU OECCTPYKTypHasi MEPENoHKa - Oa3anbHas MeMOpaHa, TOMIUHON ~ 1
MKM; 4. OTCYTCTBHE CPEeIM MUTEIUATHLHOTO IJIaCTa KPOBEHOCHBIX U JINM(PaTHUECKUX
cocyoB; 5. Hanmume cpeay sNUTETUOLHUTOB PELIEITOPOB, 00pa3yroMIMX B HEKOTOPBIX
opraHax peQJieKCoreHHbIe 30HbI (perenTopHble nois); 6. Hanuuue B sanutenusx psiga
OpPraHoOB aMMKAJILHOTO U 0A3aJIbHOTO MOJIFOCOB, HA TIEPBOM MMEIOTCS JIMOO MUKPOBOP-
CUHKH (TOHKHMM KUIIIEYHUK, TTOYKH ), TUOO BOJOCKU-aHTEHHBI B CEHCOATTUTEINO- IIUTAX
(peuenTopHBIX KIJIETKAaX) BKYCOBBIX COCOYKOB $I3bIKAa, BHYTPEHHEM yX€ aHAIM3aTopa
cllyXxa ¥ paBHOBecHs; 7. XOpoOIIO BhIpaK€HHas KaK (Pr3uoornyeckas, Tak ¥ MaToJIo-
THYecKasi pereHepanus. 8. DMUTETUONUTE 00Pa3yIOT MEPEHXUMY KeJe3 BHEIIHEH U
BHYTpPEHHEH CEKpeInn, BhIpadaThiBas T1M00 CEKPEThI, T1MO0 TOPMOHBI (MHKPETHI).

Ha npumepe cTpoeHus anuTenneB B pa3IMuHbIX OpraHax BUJIHA CBSA3b (POPMBI U
dbynkimu kiaetok. Tak, B HepoHE MMeEeTCs SIUTEIUA MATH BUAOB: OJHOCIOWHBIN
TUTOCKUI C KaeMKOH 1 0e3 Hee, KyOM4ecKuil ¢ KaeMKOM 1 63 Hee U TPU3MaTHIECKHI.

3apanne 20. VI3y4nTh ME30TENHI CaTbHUKA.

[Ipenapat 06paboTaH a30THOKHUCIIBLIM CEPEOPOM.

CanbHUK TIpeCTaBiIsieT cOOOM TJIEHKY, OCHOBY KOTOPOM COCTaBIISIET COEIUHU-
TeJbHAs TKaHb, TOKPHITasi C 00EUX CTOPOH ME30TEIIUEM.

[Ipn ManoM yBeNIWYEHUM BHJIHBI KIETKA HeNpaBUIbHOU (opmbl. ['paHulisl
MEXIY KIJIETKAMH INPEICTABICHb TEMHBIMA W3BWIMCTBIMHA JUHUSAMH. MIHOTZIa BHIHA
JIBOWHAs CETh JIMHUI; 3TH T'paHUIlA KJIETOK BBICTUIIAIONIUX CAIbHUK C 00EHX MOBEpX-
HOCTEH. Sapa KIeToK Me30TeNnus OBalbHbIe, (proseToBoro uBera. Hepenko BcTpeya-
I0TCsl IBYSIICPHBIE MIIM AK€ MHOIOsIIEpHbIE KIEeTKU. MHOorma sapa kKaxyrcs jexa-
IIMMU Ha TMEPECEUEHUH KJIETOUHBIX T'PAHMIL, 3TO JHOO SApa KIETOK HMKEJIEkKAIlero
CJI0s1, KOTOpPbIE MPOCBEYMBAIOT Yepe3 TOHKYIO TUIEHKY CaJIbHUKA, JTUOO siipa COSTUHU-
TEIbHOTKAHHBIX KJIETOK.
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PaszBuBaetcs mesotenuii 3 mMe3o1epmbl. Tomorpadus: BXOAUT B COCTaB IUIECB-
pbl, iepukapia u OpromuHbl. OyHKINUK: BbIICIEHUE CEPO3HOM KUIKOCTH, (DaroIuTos,
IIHHOIIUTO3.

3apucoBaTh Mpu OOJIBIIOM YBEIUUEHUHU 2-3 KIETKH.

O6o3HaueHus: 1- rpaHMIIBl MEXKIY KIIETKaMu, 2- IUTOIIa3Ma, 3- siipo.

3apanue 21 V3yuuTh OJHOCIOMHBIN OTHOPSAHBIN KyOMYECKHUM dITUTETNN
MOYKH.

[Ipenmapar okpailleH reMaTOKCHIMHOM U 303HHOM.

[Ipn MasioM yBEJIMYEHUU BUIHBI MHOTOYHCIICHHBIE KAHAJIBLIBI KOP

KOBOM 30HBI ITIOYKH, Pa3pE3aHHbIC MOMEPEK. Mex 1y KaHAIbIIaMU PaCIIONaracTcs
COEMHUTEIIbHAS TKAHb.

CreHka KaHaJIblla MOCTPOCHA M3 OAHOCIONHOTO OJHOPSIAHOTO KyOWYeCKOro
DIIATENNS, SIAPA KOTOPOro PACHOJIOKEHBI B LICHTPE KIETKU B OJWH psa. BuaHel rpa-
HUIBI MEXKY KIeTKkaMu. Kaxaas kieTka uMeeT anuKaibHbIA 1 6a3aibHbIi nostoc. Ha
anMKaIbHOM IOJIOCE UMEETCS OKOJIO 3 ThICSY MUKPOBOPCHHOK, KOTOpbIE 00pa3yroT
HIETOYHYIO Ka€MKY, YBEJIMYHMBAIOIIYIO BCACHIBAOILYI0 MOBEPXHOCTH B 40 pa3. Muxk-
POBOPCUHKM BUIHBI MOJ DJIEKTPOHHBIM MUKPOCKOMOM. DIMUTENIUNA MouYeK (TUIOCKHUH,
MPU3MATHYECKHUM, KyOMUeCKHii) pa3BUBACTCS U3 Me30/1epMbl. DYHKIMS KyOUYEeCKOTo
KaeMuaToro 3MUTENUs: TPAaHCIIOPTHAsI U 00paTHOE BcackiBaHUE (peaOcopOiusi) BOIbI,
[JIFOKO3bl, MUHEPAIbHBIX BeIeCTB. M3 KyOudeckoro snurenust 6€3 KaeMKH OCTpOeHa
IIapEHXHMMa JKEJIe3 BHEIIHEW U BHYTPEHHEN CEKPELINN.

BriOpaTh kaHazel] ¢ XopoIio BbIPa)KEHHBIMU KJIETOUYHBIMU TPaHULIAMU U 3apH-
COBaTh €ro npu OoybiIoM yBenudeHuu. OOo3HaueHus: 1- MpoOCBET KaHamblia, 2-
NpU3MaTHYECKUE KIETKH, 3- UX sjpa, 4- uuToriasma, 5- 0azanpHas MeMOpaHa, 6- Oa-
3aJIbHBIN TI0JIFOC, 7- alUKaJIbHBIM MOJIIOC.

Txkanu BHyTpeHHel cpeabl

Tkanu BHyTpeHHEU cpelibl (OMOpHO- TpoUUeCKre) pa3BUBAIOTCS U3 ME3CHXU-
Mbl. OHM COCTOAT M3 JBYX KOMIIOHEHTOB: KJIETOK M MEKKIJIETOYHOIO BEILECTBA.
Hampumep, B kpoBu (popMEHHBIE JIEMEHTHI — KJIETKH, TIa3Ma - MEXKKIETOYHOE Be-
miecTBO. JIaHHBIN TUT TKAHEH JIENAT Ha TP TPYMIbL: KPOBb U JuMda, COOCTBEHHO CO-
eMHUTENIbHBIC TKaHU, CKEJICTHbIC TKaHU (XPsIIEBbIe U KOCTHBIC). TKaHU 3TOTrO THUIIA
00pa3yloT BHYTPEHHIOIO Cpelly OpraHu3Ma, HE MMesi KOHTaKTa C BHEIIHEW Cpeoi,
MO/JICP)KUBAIOT €€ MOCTOSHCTBO (FOMEO- CTa3) U CO3JAI0T OJIArOMPUSITHBIC YCIOBUS
IUTS KU3HEACSATEIbHOCTH BCEX CTPYKTYp opraHuzma. Cpend HUX UMEIOTCS KHUJIIKHE,
IUIOTHBIE, CITU3UCThIE U TBepAble TKaHU. KileTku BhIpaOaThiBalOT MEXKKIETOUYHOE Be-
mectBo. OHO ObIBaeT aMOp(HBIM, T.€. OE3CTPYKTYpHBIM (HapuMep, rjaa3Ma KpoBU U
muM@Bbl) U B BUJIE BOJIOKOH: KOJJIAT€HOBBIX, DJIACTUYECKUX, PETUKYIISIPHBIX, OCCEUHO-
BbIX, XOH/IPUHOBBIX.

Otu TKaHu cocTaBisitoT 6oee 50 % maccel Tena KuBOTHOro. OHM SBIISIOTCS
oM YyHKIIMOHATBHBIMHU TKAHSIMH, BBITIONHSS CIEAYyIOmue (PyHKIHHU: TPOPUIECKYIO,
3alIUTHYIO, OMOPHYIO (OMOMEXaHWYECKYl0), IUIACTHMYECKYIO (agamnTauusi K MEHSIO-
IIUMCST YCIIOBUSIM JKU3HH, pereHepaliusi, 3aMeiieHue 1eeKToB OpraHoB MpU WX T0-
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BpPEXJICHNHN), MOP(O- TeHETHUECKYI0 (CTPYKTypOoOOpa3oBaTelbHYyI0) - 00pa3oBaHHE
KarcyJ, IeperopooK OpraHoB.
BrimonHuTe cremayronue 3aaaHusl.

3ananme 22. V3yunth Me3eHXUMY.

[Ipenapat npencrasisier coO0M paspe3 3apoibllia KypHUIlbl, OKpAIlICHHBIN re-
MaTOKCHUJIMH-303UHOM.

IIpyn mMamoM yBEIMYEHUM HAWTH CAMBIA CBETJIBIM YYacCTOK Ipernapara, B KOTO-
POM KIIETKH PaclOJIOKEHBI PBIXJIO, POCTPAHCTBO MEXAY KJIETKAMH 3aIlOJIHEHO MPO-
MEXYTOUHBIM BEIIECTBOM. B Me3eHXHMe 3aMETHBI pa3BUBAIOLIUECS MEPBUYHBIE KPO-
BEHOCHBIE COCY/IBI.

[Tpu 601bIIOM YBETHMUYEHUN BUIHBI siIpa KJIETOK OBAJIBLHON M KPYTJIOH (DOPMBI.
[{uTommazMa pacnoJiaraercs BOKpPYT siiep B BHJIE€ y3Koro ooojka. M3-3a Hanuuus ocT-
POBKOB KJICTKH MMEIOT JIMOO 3Be314arylo, MO0 BepeTeHooOpa3Hy dopmy. OTpoct-
KU KJIETOK, COIpHKacasich, o0paszyto! cuHuuTH (ceTh). IlepBuunbie cocyasl oOpasy-
I0TCSL U3 YIUIOLIAIOUIUXCS, YTPAUYNBAIOIINUX OTPOCTKU M HEMOCPEACTBEHHO IPUJIETAr0-
IIMX OJHAa K JPYroil ME3eH- XMMHBIX KJIETOK. B mpocBere cocy0B HaxOnsaTCs Iep-
BUYHBIE SPUTPOLIUTHI, COZIEPIKAILME SAPA.

OyHKIMU ME3EHXUMBI: TpOpHUUECKasi, 3alllUTHAsA, TKaHEe0O- pasytomas. meer-
Csl TOJIBKO Ha paHHEW cTaauu sMOpuoreHesa. MeseHxrma oOpasyercs IJIaBHbIM 00pa-
30M, U3 ME30JIEPMbI, YHACTUYHO - U3 SKTOAEPMBI U SHTOJIEPMBI.

O0o3HaveHus: 1- KIETKU ME3EHXUMBI, 2- UX OTPOCTKH, 3- MPOMEXYTOUHOE, T.€.
MEKKIIETOUHOE BEILIECTBO, 4- CTEHKa KPOBEHOCHOTO COCY/Ia, S- IEPBUYHBIC 3PUTPOLIUTHI.

3ananue23. V3yunTh peTUKYISIPHYIO TKaHb, UCIIOJIB3YS PUCYHOK.

PetukynspHas TkaHb T€HETHYECKU U CTPYKTYpHO Onm3ka K me3zenxume. OHa,
KaK U ME3eHXHMMa, UMEET BUJ CETH, 00pa30BaHHOI B pe3yJbTaTe KOHTAKTUPOBAHUS
JIPYT C IPyrOM OTPOCTKOB PETUKYJISIPHBIX KJIETOK. B siuesix ceTu HaxoauTcs TKaHeBast
KUAKOCTh. B OT/IMUME OT ME3EHXUMBI, B 3TOM TKAaHU UMEIOTCSI PETUKYJIMHOBBIE (PETH-
KYJISIpHBIE), WM aprupoQUIIbHBIE BOJIOKHA, COCTOSIIME U3 Oenka kojtareHa. BomokHa
BETBATCS, AHACTOMO3H- PYIOT, UMIIPETHUPYIOTCS cepeOpoM, JIeKaT Ha MOBEPXHOCTH
KJIETOK, 0OecreunBas JODKHYIO0 MEXaHMYECKYI0 TTOOYHOCTh TKaHHU.

Tomnorpadus: KOCTHBII MO3T, TUMYC, CENe3eHKa, JIUM(aTuiecKkue y3Jbl, MUH-
JATVHBI, COJTUTapHbIe (OJUTUKYIIBI U TIEHEpOBbI OJISAIIKY KUIIIEUHUKA, CIU3KCTas 000-
JIOUKa BHYTPEHHOCTEH, BOKPYT HEPBOB M KPOBEHOCHBIX COCYOB, 3yOHas IyJibIIa.

3HaueHME: PETUKYJISIPHAs TKaHb 00pa3zyeT CTpoMy (KapKac) KPOBETBOPHBIX Op-
TaHOB U CO3/1a€T MUKPOOKPYKEHHE JIJISl pa3BUBAIOIIUXCS B HUX KJIETOK KPOBH.

O6o3HaueHust: 1- sypa KIETOK, 2- MUTOIUIa3Ma, 3- OTPOCTKU KIIETOK, 4- peTu-
KYJIMHOBBIC BOJIOKHA, 9- MEKKJIETOUHAS (TKAHEBas) dKUKOCTb.

3aganue 24. 3yuuTh phIXJIyI0 COEIUHUTENbHYIO TKaHb.

[Ipenapat mpencraBisier coO0W HEOOBITYI0 YACTHUITY MOAKOKHON KIETYATKH,
pacTIHyTOM B BHUJE TOHKOW IUICHKM Ha TMOKPOBHOM CTEKJIE M OKpAIEHHYIO Te-
MaTOKCHUIIMHOM.

[Tpu manom yBenrueHnr BEIOpaTh CBETIOOKPAIICHHBIN YYaCTOK Mpemnapara, Ha
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KOTOPOM BHJIHBI BOJIOKHA (HUTH), UAYIITUE B PA3TUYHBIX HAIIPABICHUIX. MeXIy BO-
JIOKHaMH{ HaXOJUTCS TPOMEKYTOYHOE BEIIECTBO U KJICTKH.

PaccMmoTpeTs 1 3apucoBaTh Mpemapar mpu O0oiblIioM yBennueHun. Haiftu ko-
JIareHOBBIE BOJIOKHA, OKPAIIICHHBIC B CBETJIO-TOMYOOW I[BET, UMEIOIIHE Yallle BCETO
BUJ] IIMPOKUX JICHT, HEPEAKO C MPOJOJIBLHON UC- YEPUECHHOCTHIO. DIIACTUYHBIE BOJIOK-
Ha TOHKH, XapaKTepU3ylTCsi 00JIee CHIIBHBIM TPETIOMIICHHEM CBETa, OTYETO Ha Ipe-
napaTtax KaXyTcsl HHTEHCHBHO OKpaIIeHHBIMHU.

N3 kx1eTouHbIX (OpPM H3YYUTh W 3apHCOBaTh (PUOPOOIACTHI U THCTHUOLUTHI
OuOpo6IaCThl OTAMYAIOTCS OTCYTCTBHEM OTYETJIMBBIX KOHTYPOB U KPYITHBIM OBaJIb-
HBIM SI7JPOM, UMEIOT HEOTpeIeNICHHbIE OYePTaHNUs, PUIIETAIOT K BOJIOKHAM U BMECTO C
HUMH BBITATHBAIOTCS B JUIMHY. [ MICTHOLIUTHI HE CBSI3aHBI C BOJIOKHAMU, MEHbIIIE (HUO-
pOOIIacTOB, UMEIOT YETKUE KOHTYPHI, AP0 Oosiee MENKOe, KPyTrioe, pexke OBAIBHOE,
'MHTEHCUBHO OkpaiiieHo. [{uronnazma okparieHa cuiibHee, yeM y ¢pudpobdiacton. ['u-
CTHOLIUTHI - Makpodary.

Kpome Toro, 3Ta TKaHb UMEET ellle KaMOUAIbHbBIE KJIETKH - TIEPUIIUTHI, a/IBEH-
TUIUATbHBIC, PETUKYJISIPHBIC, KUPOBBIC (JIUMIOIMTHI), TYYHbIE, TUTMEHTHBIE KIIETKH,
TTa3MOIIMTHI, ICHKOIUTHI.

Tonorpadus: moutn Bo Bcex opranax. Her ee B poroBom Oaiimake KOmbITa U
pOToB, XpycCTalllKe, CTepaKHE Bosnoca. DyHkumu: Tpopudeckas, GopMoodpasyromas,
3alUTHAs.

O6o03nauenus: 1- pubpodIaCThI, 2- THCTUOIUTHI, 3- KOJIJIAar€HOBBIE BOJIOKHA, 4-
AIIACTUYECKUE BOJIOKHA, 5- aMOP(PHOE BELIECTBO.

3ananue 25. U3yunTh (popMeHHBIE IJ1€eMEHThI KPOBU MJIEKONMTAIOIIET 0.

[Ipenapar npencraBnsieT coO0M Ma30K KpPOBU YEJIOBEKA, OKPAIICHHBIN re-
MaTOKCHJIMH-303UHOM.

[Ipu ManoMm yBeIMYEHUH BHUIUM MHOXXECTBO O€3BSIEPHBIX OSpUmMpoyuUnos,
OKpaIllEeHHBIX B OJIEAHO-PO30BhIN 1BeT. HeoOxonuMo BeIOpaTh TakOW y4acTOK, TJI€
OHH PacrojiararoTcsi He 0COOEHHO T'YCTO.

PaccmarpuBasi 3TOT y4acTOK Ipu OOJIBIIOM YBETUUYEHUH, MOYKHO BUJIETh KPYT-
Jble, MPUOTU3UTENHFHO OJHOM BETUUMHBI 3pUTpoLuTHL. [loBOpaunBas MukpomeTpuye-
CKUIl BUHT MHKPOCKOIIA, MOKHO YOEIUTBCS- YTO SPUTPOLUT B LIEHTPAJIHHOM 4YacTU
HECKOJIbKO TOHBIIIE, YEM IO KpasiM, Tak Kak uMeeT (hOpMy JBOSIKOBOIHYTOI'O IUCKA.

OCHOBHBIMH MOP(OJOTUYECKUMHU TPU3HAKAMU 3€PHUCTHIX (IPaHyJIOLMTOB)
JICUKOIIUTOB SIBISIOTCS: Y 203UHO@UIO8 - CETMEHTHUPOBAHHOE fJIpO, 3€pHA B IUTO-
TUTa3Me OKpAIleHbl B KPACHBIH IBET; Y 6a30¢huio6 - CETMEHTUPOBAHHOE AP0, 3epHA B
[UTOIUIa3Me OKpaIlleHbI B (PUOJICTOBBIN 1IBET; Y HEUMpOPUI08 ce2- MEHMHOAOEPHDIX -
AP0 CErMEHTHPOBAaHHOE, 3€pHa OJIEJHO- KpAacCHOro I[BETa, €/IBa 3aMETHbIE; ¥y
HeuUmpo@puio8 naiouKosoep- Hulx - SApPO TAJOYKOBHJIHOE, 3€pHA OJIeTHO-KPAaCHOTO
[[BETA, €/IBA 3AMETHBIC; Y HelUmpo@puio8 1oHbIX - SIIPO TMOAKOBOOOPa3HOE, 3epHA OJeI-
HU-KPacHOTIO I[BETA, €/1Ba 3aMETHBIE.

K He3epHHCTHIM JieiiKoLMTaM (arpaHyJIoLUTaM) OTHOCSITCS MOHOYUMbL W JIUM-
@oyumosi. MOHOIIMTHI - 3TO caMble KPYITHBIE KJIETKU KpoBU. IMEIOT KpymHOE KOM-
MaKTHOE S/IPO U LIUTOIIa3My NENebHO-CepOoro LBeTa.

Jlumdormtel 1100 TpeobdagaroT, MO0 BTOpas TPyIIa MO YUCICHHOCTH JICHKO-
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1uToB. Paznmuuarot GosnbIme, cpeaie u Maibie TuMdoruThl. bosbime HaxoasTces B op-
raHax KpOBETBOPEHUS - TUMYCE, Cele3eHKH, TuMparnueckux y3nax. CpeaHue U Malibie
TUM(OIUTHI TUPKYIUPYIOT B KpoBU. [locnennux Oonbiie, cpeqaux - 5-10 %. Mmeercs
nBa THna Maibix JuMdonuTos: T- u B- mumdormtel. B kpoBu Oolibllie 10IT0XKUBYIIIMX
T- mumdormroB (1o 70 %), menbie (10 30 %) KOpoT- KOXKUBYIMX B- nmumMdoruTos.
Mopdornorudecku OHU HEPA3IUUMMbI, PA3IUUYUTh UX MOKHO JIUIIIb COOTBETCTBYIOLMMU
UMMYHOJIOTHYECKUMHU MeTofaMu. T- muM@orutsl MeHble, yeM B- mumdormrel. Onu
UMEIOT TEMHYIO ITUTOIUIa3My M TJIaJKyI0 TTOBEPXHOCTh. XapaKTepHas O0COOCHHOCTH B-
JTMM(OLIUTOB - CBETIIOE IEPHUHYKIICAPHOE MPOCTPAHCTBO. T- TUM(OIUTHI 00eCTIeUNBAIOT
KJICTOUHBIA UMMYHHTET ((haroruros), B- muMQoIuTel — rymMopanbHbIiI UMMYHUTET, TaK
KaK TIPEBPAIAIOTCS B TUIA3MATUYECKUE KIIETKH, BBIPAOATHIBAIOIINE AHTUTENA TPOTHB
OakTepyii U BUPYCOB U IPYTHUX TYKEPOJHBIX OCIKOB (AaHTHTCHOB).

Kpoesanvie nnacmunxu - 310 0e3bs7€pHbIE 00PA30BAHMS, COAEPKAILINE MHOXKE-
CTBO 3€peH. YUYacTBYIOT B CBEpThIBAaHUM KPOBH. Pa3BUBAIOTCS U3 METaKkapHOLUTOB. Y
NTHUI] U HU3IIUX XOPAOBBIX MMOJ00HBIE CTPYKTYPhI Ha3bIBAIOTCS TPOMOOIIUTAMHU.

B kxpacHOM KOCTHOM MO3re 00pa3yloTCs 3PUTPOLUTHI, 3€PHUCTHIC JICUKOIIUTHI
(b, 3, II), MOHOIIMTHI, KPOBSIHBIE TUIACTUHKU U JUMboOaa- ctel. M3 mumdobiactoB B
Tumyce oopasyrores [- mumdonutsl, B Oypce @adbpuninyca y ntuil — B- mumdonuTsi,
OTCI0JIa U MX Ha3BaHUE. AHAJIOrOM 3TOM OYpChl Y MIIEKONMUTAIONIMX SIBISIETCS Kpac-
HbIN KOCTHBIA MO3T.

OpUTPOLUTHl — NEPEHOCUYUKH KHUCI0pOIa, 0a30(UIIbl MPENSITCTBYIOT CBEPTHI-
BaHUIO KPOBH, T.K. COJIEpKaT rerapuH U paclIupsitoT KPOBEHOCHBIE COCY/IbI Oaroaapsi
TUCTaMUHY, 703UHOMUIIBI Orarogapsi CoAaepKaHui0 (PEPMEHTOB YYACTBYIOT B OKHCIIH-
TeIBHBIX MPOLIECCax, YHUUTOXKass OeIKOBO-110100HbIe BemecTBa. Helrpodumsl, o0Omna-
nas aMeOOBUIHBIM JABM)KCHHUEM, TIOKUPAIOT MUKPOOPTaHU3MBI - MUKpOdary.

O6o3nauenust: 1- sputrporutsl, 2- r303uHodpun, 3- 6azodui, 4- Heirpodun, 5-
MOHOITUT, 6- T - mumdorwmt, 7- B - mumdoruT, 8- KpoBSHbIE MITACTHHKHY.

3apanue 26. M3yuuTh MI0THYIO KOJJIAar€HOBYIO TKaHb.

[Ipenapat mpencraBisieT co00M MPOMOJIBHBIN CPE3 CYXOKUJIUS TEJICHKA, OKpa-
LIEHHBIM '€eMaTOKCHIIMH-D03UHOM.

[Ipy ManoM yBEJIMYEHUHN HAWTH Y4AaCTOK C IPOJOJIBHO pa3pe3aHHbIMHU KOJUIA-
I€HOBBIMU BOJIOKHAMH, OKPAILIEHHBIMA B PO30BBIA I[BET. HacTO KOJUIAreHOBHIE BO-
JIOKHA MMEIOT BOJIOKHUCTBIA BUJ - 3TO, OOBSICHIETCS UX CKaTUEM NpU (UKCALUU.
Mexny BoJIOKHaMH 3axkaThl puOpouuThl. VX sipa UMEIOT MajJOYKOBUIHYIO (OpMY
¢uoneroBoro ngera. [{utomnasMy Ha OOBIUHBIX IpenapaTax pacCMOTPETh TPYIHO.
KosnareHoBbIe BOJIOKHA COEAUHSIOTCS B MyYKH, MEXAY KOTOPBIMUA HAaXOJIUTCS IPO-
CJIOMKa PBIXJIONW COEAMHUTEIBHON TKaHW. DTH MPOCIONKU BBIACIAIOTCS TEMHO- (HO-
JIETOBOM OKPACKOM.

Tonorpadus: CyxoXunus, CBSI3KH, AalOHEBPO3bl, OCHOBA KOXH. MpPHUIACT
IIPOYHOCTH OpraHam.

Kpome 3Toro Buaa, uMeercs 21acTUdecKasl COEIMHUTENIbHAA TKaHb B CBA3KaxX
TOpTaHH, BBITHON CBSI3KE, MEMOpaHax COCY/IOB.

O603nauenust: 1- sapa GuUOPOIUTOB, 2- MyYKH KOJIJIAT€HO- BBIX BOJIOKOH, 3-
MPOCJIOMKA PHIXJIOW COCAUHUTEIIBHON TKAHU.
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3aganue 27. 3yunts cTpoeHHe rpyOOBOIOKHUCTON KOCTHOM

TKaHU, UCTIOJIb3Ys PUCYHOK.

N3 I'pyOOBOJIOKHUCTON KOCTHOM TKaHU TOCTPOEH CKEJNET KOCTHCTBIX PBIO H
3eMHOBOJIHBIX. [Ipy pa3BUTHHM cKelleTa aMHUOT BHaYaJle U3 XPSIIECBON TKaHU pa3BHBa-
eTCsl TpyOOBOJIOKHUCTAs] KOCTHAsI TKaHb, @ M3 HEe 3aTeM IJIaCTHHYATas KOCTHAs TKaHb.
Bo B3pocibix 0co0sx rpyOOBOJOKHUCTAs] KOCTHASI TKaHh UMEETCSl B MECTax IMPHUKpPE-
JICHUSI CBSI30K M CYXOXKHJIMM K KOCTSIM, IIEMEHTE 3y0a 1 IIBaX KOCTEH uepera.

O6o03HaueHus: 1- KOCTHBIC KIICTKH, MM OCTCOIIUTHI, 2- MEKKJICTOUHOE BEIIICCTBO.

MpbIIeYHbIe TKAHUA

B opranusMe mO3BOHOYHBIX >KWBOTHBIX MMEETCS TPU BUA MBIIICUYHBIX TKa-
HEH: IajKas, WM HeUuc- YepUueHHasl; MOMepeYHOII0IocaTas CKeIeTHas U MONepeyHo-
noJiocaras cepjieuHas. B coctaBe MBIIIEYHBIX TKAHEH CONEPXKUTCSA TPU BHJIa OEIIKOB:
COKpAaTUTENbHbIE (aKTUH, MUO3UH U JIp.), 00pa3ylolue CrhelraibHble OpraHelibl -
MUOGUOPUIITBEI U MUOPUIIAMEH- Thl (MHOITPOTOGUOPUIIIBI U CAPKOMEPHI ); MUOTIIOOWNH
(MBIIIICYHBIN TEMOTJIIOOMH) U JIp. U COEAUHUTENbHOTKAHHBIC (KOJUIareH, 3JIacTHH).
Kpome cOOCTBEHHBIX MBIIMIEYHBIX CTPYKTYp B COCTaB MBIIICYHBIX TKAHEW BXOJST
HEPBHBIC, KPOBEHOCHBI'E, TUM(pATUUECKUE U COCIUHUTEIbHOTKAHHBIE 3JIeMeHThl. He
UMEETCS TOJIBKO SMUTEINATLHON TKAHU.

I naokas mviweunas mkans TOCTPOEHA U3 BEPETEHOBUIHBIX YITMHEHHBIX KIJIETOK
- MHUOITUTOB, JyTHHA KOTOPBIX 20-100 MxMm, make 500 mxwm. [upuna - 5-8, 2-20 Mxm.

OHna pa3BuBaeTcs U3 TPEX UCTOYHUKOB: ME3EHXUMBI (MHOTHE TpyOUaThie opra-
HbI, KPOBEHOCHBIE COCYbl M IIUIUAPHBIC MBIIIILIBI [J1a3a); dTuAepMuca (MUOIHUTEIN-
aJIbHBIC KJIETKH MOJIOYHBIX, OTOBBIX, CIIFOHHBIX U CIE3HBIX Keje3); HelpalbHOro 3a-
YyaTKa IJIa3Horo s10JI0Ka (B paayKHOUM 000JI0YKe MUOITUTHI 00pa

3YIOT JIB€ MBIIIIIBI - CY>KMBAIOIIYIO M PACIIMPAIONIYIO 3padok). B nuromiasme
MHUOIIUTOB HaXOASATCS TOHKWE HUTH - MUOIIPOTOGUOPUIIIBI UM MUO(]UIIaMeaTsl, CO-
CTOSAIIUE U3 COKPATUTENBHBIX OCJIKOB aKTUHA W MHO3HMHA, HE UMEIOIINX TMOMEPEUHOM
HCYEPUYCHHOCTH. MUOITUTHI CBOMMHU OCTPHIMH KOHIIAMHU 3aXOJIST B POMEXKYTKHA MEXK-
JIy COCETHUMU KJIeTKaMHu. MUOIIMTHI BXOAAT B COCTAaB OPraHOB, 00pa3ysl B HUX CIIOU
(rmacTel UM 000Js10ukH). Brmeratoruecs B 6a3zanbHyt0 MeMOpaHy MHUOITUTOB PETH-
KYJISIPHBIE, KOJJTATEHOBBIE U AJIACTHYECKUE BOJIOKHA CITY’KAaT CBOETO POJa CYyXOKHUIIH-
aMu. ECTh HEKCYCBI, T.€. MPOBOAAIIME KOHTAKThL. [11a3- MoieMMa MHUOLIMTOB 00Opa3y-
€T BISTYMBAHMS - KaBeosibl. B HUX pacmnoyioxkeHbl d3(PQPEeKTopsl B BUAEC MYroBYATHIX
YTOJILLIEHUN Y MOHBI KAJIBLIUA, HHULIMUPYIOLME cokpalenue. [lox nelictBuem Heps-
HBIX UMIYJBCOB KaBEOJIbI OTIEISIOTCS OT IUIa3MOJIEMMBI M TOTPYXKAIOTCS B IIUTO-
ia3My B BUJIE Ty3bIPHKOB, KaJbIMA OCBOOOXIACTCS, MHO3UH B3aMMOJICUCTBYET C
aKTUHOM U MPOUCXOAUT COKpAIICHHUE, MTPU KOTOPOM KJIeTKa YKOPAuyUBAETCS U YTOJI-
njaeTcs. JTa TKaHb COKPAIAETCsl PUTMUYHO, HEPOU3BOJIBHO, MEJUIEHHO ~ bl 5 pa3 B
MunyTy. CokpartutenbHas (GYHKIUS 3TON TKAHU HAaXOJWUTCS TMOJ KOHTPOJIEM Berera-
TUBHOW HEPBHOM CUCTEMBI. PerienTopsl - KyCTUKU WK KITyOOUKH.

Mexmy MUOITUTAMH PACTIOIO0XKEHBI KPOBEHOCHBIC M TUM(PATHUECKUE COCYIbI U
TEPMHUHAIM HEPBHBIX BOJIOKOH, MO3TOMY MEIHATOp pacmhpocTpansercss nuddysHo,
BO30YK7asi Cpa3y MHOTHUE KJIETKH - MUOIIUTHI.

36



Pereneparius 3Toif TKaHU TPOUCXOINT 32 CYET CAMUX MHUOITUTOB, 00JIaTAFOIIIIX
MUTO30M. JIJIs1 HUX e XapakTepHa mpoiaudepaus u runepTpodusi.

Tonorpadus: cTeHKa KelyaKa, TOHKOTO U TOJCTOTO KHUIIIEYHUKA, MOJIOYHAs
xKesesa, paaykHas o0oJouka Tiia3a, KpPOBEHOCHBIE COCY/bI, CENIe3eHKa, HIMpOoKas
MaTo4Hasi CBs3Ka, T.€. 3Ta TKaHb BXOJIUT B COCTaB OpraHoB. B Buje uckiroueHus,
OHa M CaMa MOKET 00pa30BbIBaTh OPTraHbl: MBIIIIIBI - IOJJHUMATENIU BOJIOC, PETPaK-
TOp MEHUCA.

llonepeunononocamas ckenemuas (comamuyecKkas) mMvluleyHdasl MKaHb OCTPO-
CHa M3 MBIIICYHBIX BOJIOKOH (MB) Wi CKeJIeTHBIX MUOIIHM- TOB-CUMILIACTOB.. ®opma
HUTEBUAHAS, TUIUHApHYecKas, nuuHa 1-2 mum (10-15 mm) gake 50 cm; quametp - 10-
100-200 mxMm. K xonniam MB npukperuisitores CyxoXuibHble HUTH. Pa3BuBaercs u3
MHOTOMOB M€30/I€PMBI.

Ona 00pa3zyeTr oprasbl - MBIIIIBI (CKEJIETHBIC, TOPTAHU, TJIOTKH, IJIa3HOTO 510-
JIOKa) WM BXOJUT B COCTaB OPraHoOB (SI3bIK, MATKOE HEOO,

MB cocTouT u3 000JI04KH - capKoJIeMMBbI (Sarcos - msco, lemma - o6onouka) u
COJIEPKUMOTO - CAPKOILIa3MBbl.

CapkosieMMa UMEET JBa CJIOSi: BHYTPEHHUHN - BO30yauMas Ijia3MojieMMa U
HapyXHBIM - 0a3ajnbHas MeMOpaHa, OTIEJSIONIasi BOJOKHO OT OKpY Kalolei co-
EIUHUTEILHON TKaHU. MeXly STUMU CJIOSIMU HAaXOMSITCA KaMOUalbHbIE KJIETKH -
MHUOCATEJUIUTOLMTHI - 3TO MOJIOAbIE MHUOOJIACTBI, SBJISIIOTCS HICTOYHUKOM pEreHe-
paluy MBIIIEYHOW TKaHU, UMEIOT OpTaHe/JIbl OOIIero 3HA4YE€HUs, B TOM YHCJIIE
KJIETOYHBIN LIEHTD.

[Ina3moneMMma, BISTYMBAsICh B capKoIiazMy, oopasyer T- TpyOOUKH, KOHTaKTHU-
pytoume ¢ ['nOIIC, B xoTopoil comepxkarcss MOHbI Kanblus. [lox mmazmoneMmon
HAXOJIUTCSI MHOXKECTBO SJIEP OKPYTJION, OBAJILHOM M yAJTMHEHHOU ()OPMBI, U OpraHes-
a1, Knetounsrii ientp B MB otcyterByert. [loatomy MB - 310 cum miact, coctosuit
U3 CapKOJIEMMBI, CAPKOTUIA3MbI U MHOXKECTBA SI7IEP - ATO HEKJIETOUHOE 00pa30BaHUeE.

CapkoruiazMa : B €€ LEHTPE HAXOOUTCA COKPATUTENbHBIM anmapar, HUTH -
MUOGUOPUILITBI, MPOTOGUOPHUIIBI U CAPKOMEPHI, MEKIY HUMHU JIEKAT MUTOXOHIPUU
u kaHanelbl [ 1OIIC. Hutn nMmeroT popMy THCKOB, COCTOSIINX U3 TOHKUX CBETIIBIX
AKTUBHBIX U TOJICTBIX TEMHBIX MHO3UHOBBIX. [l0aTOMY BHIIHA momepedHas ucuep-
YEHHOCTh. AKTHHOBBIC (PMOPHUILIIBI PACTIONATAIOTCS MEXIY MHUO3UHOBBIMH, 00pasys
pemeTky. IMeroTcs Tpuaapl - 3TO oHa MUOPUOpUIIIA, C JIBYX CTOPOH KOTOPOM
pacnosioxkensl kaHaisl [ 1OI1C Ha ypoBHe T-Tpybouek. Ilocnennue oOpa3yrorcs Ha
MECTE CTBIKOBKH CAPKOMEPOB JIPYT C APYTOM.

B onnom Mb coxepxkutcst 1-2 thic. MuOPuUOpHLI, TommuHou 1-3 Mxm. B
MUOGUOPUILIIE CONEPKUTCS OKOJIO 2,5 ThIC. TPOTOGUOPHUILT - 3TO AUCKU aKTUHOBBIE
U MUO3MHOBBIE. MHOPUOPHILIBI ONIEPEUYHBIMU YIIJIOTHEHHBIMU yYaCTKaMH - TEJIO-
dbparma- My wid Z-TUHUSIMH Pa3/elIeHbl HA CapKOMEPhl - 3TO COKPATUTEIIbHBIC
ydarcku muopubdbpust amuno# 2,5-4,0 mxm. x B muodpubdbpmne 20-25 toic. Terno-
(dbparMpl IPUKPETIICHBI K CApKOJIEMME U SIBJISIIOTCS TPaHHUIIAMHU OJHOTHITHBIX Yepe-
TYIOIIUXCS YYaCTKOB MUOGUOPHILT - CAPKOMEPOB.

[Ton BAMSIHUEM HEPBHBIX HUMIYJIbCOB M3 CUHAIICOB BBIJICNSAETCS MEIUATOP
alEeTUIIXOJIMH, KOTOPBIH BO30YXKJaeT TUIa3MOJIEMMY M BO3HHUKAET BHOBH HEPBHBIN
UMITYJIbC, KOTOpbI mo T-TpyOodkaMm MOCTyMmaeT B CAapKOIUIa3My Ha KaHAJbIThI
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['nOIIC, u3 HUX BBIAEIAIOTCS MOHBI KaJbLUs, MHULUHPYIOIIME COKpAallEeHHE, MO-
CKOJIbKY MPOMCXOAUT JABUKEHUE AKTHBHBIX HHUTEH OTHOCUTEIBHO MHO3WHOBBIX,
JUTMHA CApKOMEPOB yMEHBIIAeTCs. ITO Teopusi cKoiabkeHust X. Xokenu u T. XoH-
cona. Ucrounukom sneprum siisiercss ATD, oOpa3zyromasics B MUTOXOHIPUSX, a
Takke roko3a. B Hopme MB He MoryT caMmoBO30YK1aThCA.

B 3aBucuMocTH OT cojaepxaHus MHOTJIOOMHA paznuyaroT Tpu Tuna MB:
KpacHble, OeJble U TPOMEXKYTOUHBIE.

B moctHaransHOM OHTOTEHE3e oTMedaeTcs: runeprpodus MB B 20-25 pa3 u
runepiasus - B 4-5 pas. B jymmny MB pactyT mytem npucTpoiku K UX KOHILIaM HO-
BBIX CAPKOMEPOB.

CoMarnyeckasi MbIlIEYHas! TKAHb UMEET COOCTBEHHBIE MTPOIPUO- PELIENTOPHI -
HEPBHO-MBIIIICYHBIE BEpETEHA, 3P PeKTopamMu SIBISIFOTCS MOTOPHBIE OJISIIKH.

Cepoeunas ucuepuennas mvluieuHas mMKaHb TOCTPOEHA U3 KJIETOK - Kapauo-
MuouuToB. Merotcs pabouune, Wi COKpaTUTENbHbIE KapAUO- MUOIUTHI, CHHYCHBIE
(melicMeKepHBbIE), MEPEXOAHbIE, MPOBOASIIINE U CEKpeTOpHble. Bce oHM cHapyxu
MOKPBITHI 6a3a1bHON MEMOPaHOA.

Bonbie Bcero B Muokapie coaepKuTcs paboyux (TUIUYHBIX) KapJUOMHUOLH-
ToB, JumuHOM - 100-150 MM, quamerpom - 15-20 MxM. B kemymoukax oHU ITUITMH-
JPUYECKUE, a B PEACEPANSX - OTpocTyaThie. TOPIBI KApIHOMUOLUTOB COECIUHSIOT-
Csl C TIOMOILBIO JICEMOEOM U MH- TEPAMTUTALMM - 3yOuaThle coeUMHEeHus. bokoBbIe
MOBEPXHOCTH (TIJIa3MOJIEMMa) COSUHSIOTCS HEKCYCaMH, YTO 00eCIIeUnBaET mepeia-
4yy BO30YKIEHHS OT OJTHOM KJIETKU K APYrou, oOpaszyercs «(pyHKUHOHAIbHBIA CHUH-
LHUTUI», TAKXKE CO3JAI0TCS METaOOIMYECKUE CBSA3M M OOECIEUYMBAETCS CHUHXPOH-
HOCTh cokpaiieHuil. Kinetku otaeneHsl Apyr OT JIpyra TEMHBIMH (BCTaBOYHBIMU)
MOJIOCKAMHM, PACIOJIOKEHHBIMU TMONEpeK M OOpa30BaHHbIEC IJIA3MOJEMMOM, T.€.
BHYTPEHHHUM cJI0€M capkojeMMbl. KileTku - oHOsAepHbIe, HHOTAA JBYXSAECPHBIE.
OBanpHBIC Spa JIEKAT B IIEHTPE KIETKUA, a MHO(PUOPUIUIBI - CMEIIEHBI K Tepude-
puu. Ectb capkomepsl, mporodudpmibl, T-TpyOouku. MHOro MHOTIIO0MHA, MUTO-
XOHJIpUH, TJIMKOT€HA, YTO CO3/1a€T MOUIHYIO SHEPTreTUYECKYI0 OCHAIIEHHOCTh MHO-
Kapja, KoTopas obecreunBaeT ero paboTy HEMpPEPhIBHO BCIO JKHU3Hb. Mexay KieT-
KaMHU pacIoiaratoTcsi MPOCIOWKH COETMHUTENIbHON TKaHU C KPOBEHOCHBIMU U JIUM-
(daTHUecKUMH coCylaMU M HepBaMH. MeXaHU3M COKpallleHUs, KaK U B CKEJIETHOU
MBbIIIeYHON TKaHU. [lorubume kap- AMOMUOLUTHI HE BOCCTAHABJIMBAIOTCS, TaK KaK
HET KaMOMaJbHBIX KJI€ TOK, & HA MX MECTE pa3pacTaercs COeIMHMUTENbHAs TKAHb,
oOpa3ys pyOen. XapaktepHa paOoyas runeptpodusi, Hampumep, 'TpPU CHC-
TEMaTUYECKOW U YCUJIEHHON MBIILIEYHON paboTe, P TMIIePTOHUH.

ATHUNHUYHBIE KAPAUOMUOLUTHI: CHHYCHbIE, IEPEXOAHbIE U MPOBOASIINE 00pa-
3YIOT HEPBHO-MBIIICYHYIO CUCTEMY, TPOBOJIAILYIO BO30YK/IEHUE C HEPBHBIX BOJIO-
KOH Ha pabouue KapJIHUOMHUOIUTHL. B 3THX KJeTkax MeHbIle MUOGUOPHUILIT U MUTO-
XOHJPUN, HO OOJIBbIIIE TIIMKOTEHA MO0 CPABHEHUIO C pab0UYUMHU Kap- AUOMHUOLIUTAMHU.
B HHMX HeET HEeKCycOB, MOUYTH OTCYTCTBYIOT T- TpyOOukM, capKoImia3ma CBeETJas.
OHU yCTOWYMBBIE K TUIIOKCHUH, T.€. HEAOCTATKY KHCIOPOJA.

CekpeTopHbIe KapAHOMUOLUTHI C OTPOCTKAMH, PACHOJIOKEHBI B MHUOKApJE
Mpecepauii, CEKPETUPYIOT TOPMOH - TIPEACEP/I- HbIA HATPHM - ypeTudeckuil (ax-
TOP, YCUIIMBAIOIIUNA Tuype3"”
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KaparnoMuonuTsl pa3BUBAIOTCA W3 BUCLEPAIBHOIO JIMCTKA HECETMEHTHUPO-
BaHHOM Me307iepMbl (CrutanxHoTOMa). OHU BXOJST B COCTaB OpraHa - cep/ua.

Takum oOpa3oMm, HECMOTpPS Ha Pa3NMYHOE CTPOCHHE U IMOpPHUOTEHE3 BCE
MBIIIIEYHBIE TKAaHU OTHOCSTCS K BO3OYAMMBIM TKaHAM, KOTOpBIE MOJ JEHCTBHEM
HEPBHBIX UMIYJIbCOB COKPAIIAIOTCS, BBIMOJHSS padboTy: MEbllleuHble TKaHU - UC-
MOJIHUTENbHBIE CTPYHTYPhI HEPBHOM CUCTEMBI (TKAHM).

3aganue 28. U3y4yuTh NonepevHONoa0caTyo (MCUepUYeHHYI0)

CKEJIETHYIO MBIILIEYHYIO TKaHb.

[Ipemapat mnpexacraBisieT coOOM BEpTUKAIBHBIA pa3pe3 s3blKa KPOJIMKA,
OKpAILICHHBIN KEJIE3HBIM N'€MATOKCHIIMHOM.

[Iydky MBIIIEYHBIX BOJIOKOH B SI3BIKE PACIOJIOKEHBI B TPEX HAIPABICHUSX:
BJ10JIb, CBEPXY-BHHU3 U TIOMEPEK.

[Tpu ManoMm yBeaMUeHUU cleAyeT BbIOpaTh HauboJiee CBETIBIA Y4acTOK Ipe-
napara M HaWTH TPyNIly pa3pe3aHHbIX IPOJOJIBHO MBIIIEYHBIX BOJIOKOH. llpnm
0O0JIBIIOM YBEJIIMYEHUH BUAHBI Apa B CapKOJIEMME U MONEepeyHas UCUEPUYEHHOCTh
BOJIOKOH, 00YCJIOBJICHHAs] HATMYMEM CBETJIBIX M TEMHBIX JUCKOB. Mexay Mblley-
HBIMH BOJIOKHAMH BCTPEYAIOTCS COCAMHUTEIIBHOTKAHHBIE ITPOCIIONKH.

O6o3HaueHus: 1- MbllieyHbIe BOJIOKHA, 2- siapa, 3- momnepeyHas UcUYepyeH-
HOCTb, 4- COEIMHUTEIbHAS TKAHb.

3apanme 29. 3yunts cepaeuHyro pabouylo MBIIIEYHYIO TKAHb.

Cpennuii cioil CTEHKHU cepAla - MUOKapJ, 00pa3oBaH CEpJIEYHON MBIIIEYHOM
TKaHbIO, KOTOpasl MoJIpa3aesisieTcss Ha pabouyto U MPOBOIAIILYIO.

Ha npenapare npeacrasiieHa pabouasi cepJieuHas MbllliedHas TKaHb, COCTOSI-
mas U3 KJIETOK - KapJMOMHOLIMTOB, KOTOPBIE, pacrosjarasich IEMOYKOM OJIHAa 3a
JPYToii, 00pa3yloT CeplieuHble BOJIOKHA. MeXly BOJIOKHAMHU PACIOJIaratoTCs Mpo-
CJIIOMKU COEMHUTENIbHOW TKaHU C COCyJaMU U HepBaMu. 3apucoBaTh 2-3 BOJIOKHA.

O6o03HaueHus: 1- MBIIIEYHOE BOJOKHO, 2 — BCTAaBOYHAs MOJIOCKA, 3 - KapIHO-
MHUOLIUT, 4- MPOCIOWKA COCAUHUTEILHON TKAHHU, 5- MBIIICYHBIC MEPEMBIYKH, TIepe-
KJIaJIMHbI, COEANHSIOIINE MBIIICYHbIE BOJOKHA.

HepBHas TkaHb

N3 310l TKaHM MOCTpPOEHA HEPBHAsI CUCTEMA. B IEHTpAIIbHON HEPBHOM CH-
cTeMe oHa o0pa3yeT cepoe U Oesioe MO3TOBOE BEIIECTBO, a B epudepruiecKkon - He-
PBBI, TaHTJINH, HEPBHBIC CIUICTEHUS W HEPBHBIC OKOHYaHUS (perenTtopbl U dhdek-
TOpPBbI). SIBIIASICH OCHOBOWM CTPOEHHUSI OPraHOB HEPBHOM CHCTEMBI, HEpBHAsl TKaHb
BOCIIPHHHUMAET JIEHCTBUE pa3fpakuTelieil (perenTopsl), BEIpadaThIBACT U TIEPEIacT
HEPBHBIC HMITYJIbChI (OMOMOTEHIMANBI). DTUM CaMbIM, OHA PEryJHUpyeT paldoTy
BCEX OPTraHoOB (COBMECTHO C PHJIOKPUHHON M MMMYHHOM CHUCTEMaMH) B OpraHU3ME,
obecrieunBaeT ero CBsA3b C OKPYKarolel cpeoil COBMECTHO ¢ OpraHaMu 4yBCTB.

B sMOpuorenese HepBHbIE TKaHb U CUCTEMA PA3BUBAIOTCS U3 TPEX 3a4aTKOB
AKTOAEpMBbI: 1) HepBHOM TpyOKH, KOTOpas AaeT HeHpoHbl U Makporiuto LTHC; 2)
HEPBHOT'O TPEOHSI, WJIM TaHTU- O3HOU TUIACTUHKH, U3 KOTOPHIX BOSHUKAIOT YyBCTBU-
TEJIbHBIE CIIMHHOMO3IOBBIE M BET€TATUBHBIE TAHIJIMM, MO3TOBOE BEIIECTBO HAIIIO-
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YEYHUKOB, MEJIAHOIUTHI KOXKH, KJIETKU - CATEJUIUTHl TraHriaueB, K-KIEeTKU MIHUTO-
BUJIHOM JKeJe3bl, XpoMauHHbIC naparanriny 1 3) wiakon (plax - miactuhka) - 310
NapHbIe YTOJIIEHUS DKTOAEPMBI 10 OOKaM KpaHUaJIbHOW YacTU HEPBHOU TPYOKH.
N3 HUX pa3BUBAIOTCS AJIEMEHTHI OPTaHOB 3PEHHUSI, CIIyXa U paBHOBECHS; TaHIJIUH V,
VII, IX 1 X yepenHbIx HEPBOB.

HepBHas TkaHb COCTOUT U3 IByX KOMIIOHEHTOB: HEPBHBIX KJIETOK (HEHPOHOB
WIN HEUPOIMTOB) U HEHUPOIJIMH, KOTOPbIE CTPYKTYPHO U (PYHKIIMOHAIBHO B3aUMO-
CBSI3aHBI MEXKITy COOOIA.

XapaktepHble MOP(OJOTHUECKUE MPU3HAKK HEUPOIMTOB: HAJIMYHME Teila U
JIBYX BUJIOB OTPOCTKOB - BCErJa OJWH aKCOH M OJIUH, WJIA HECKOJIBKO JICHJIPUTOB;
HaJM4HE CTIEIUATBHBIX Opra- Heul - HeipohuOpuiuT;, HaTnYue B TEJle U ICHIPUTAX
XpoMaTo- (UIBHOTO BEIIECTBA; CONICPKAHWUE B TeEJE JBYX IMHWTMEHTOB - JIU-
nogyciHa 1 MeJIaHUHA.

[To xonuyecTBY OTPOCTKOB (MOPGOJIOTHUECKUN MpPU3HAK) HEHPOLUTHI MOI-
pa3NeNsAoT Ha YHUIOJSAPHBIC, OUIOJISPHBIC, MYJb- TUIOJSIPHBIE W JIOKHO- WITU
NICEBJIO- YHUIIOJISIPHBIE.

[Io ¢yHKIMM MMEIOTCS YYyBCTBHUTEIbHbBIC, JBUTATENIbHBIC, BCTABOYHBIE U
HelpocekpeTopsibie HelpouThl. [locnennue HaxoasITCsl B TUIIOTagamyce, Bhipada-
ThIBasi HEHPOTOPMOHBI U B MOSICHUYHO-KPECTIIOBOM OTJI€JIE CIIMHHOTO Mo3ra (Io-
CJIEIHUE JTAaHHBIE).

buoxumudeckass kinaccudukanus OCHOBaHA HAa XUMHUYECKOW MPHUPOJE
HEUpPOMEIUATOPOB, YUACTBYIOIIMX B CHHATTTUYECKON Iepeaaye HEPBHBIX UMITYIIb-
COB: BBIJICTISIIOT OoJiee 12-Tu BUIOB HEPOILIUTOB.

OTpOCTKH HEUPOLMTOB (AKCOH U JACHJPUTHI), MOKPBIThIE 000JOUKAMH, Ha3bI-
BAIOTCS HEPBHBIMU BOJIOKHAMHU. OTPOCTOK HEMpolUTa B HEPBHOM BOJIOKHE HOCHUT
Ha3BaHHE OCeBOU HWIUHApP. [lo cTpoeHuio 000JOUYKKM U KOJMYECTBY OCEBBIX IIH-
JUHAPOB UMEIOTCSI MUETTMHOBBIE M 0€3MHUEIIMHOBBIE HEPBHBIE BOJIOKHA, a TIO (DyHK-
1uu - adepeHTHbIe (4yBCTBUTENIBHBIC), 00pa30BaHHbBIC ACHAPUTAMU U dDdepeHT-
HBIE (IBUTATEIbHBIC) - akcOHaMH. AQdepeHTHbIE HEPBHBIC BOJIOKHA B Op TaHaX 00-
pasyroT penentopsl, dpdepentHeie - apdexkTopel. Mexay addexropamu u 0007104-
KOM KJIETOK HaxXoAATCs cuHaIChl. [locnennre UMErTCs 1 MEXIy HEMPOLUTaMHU st
nepenayy HEPBHBIX UMITYJILCOB C OJTHOM HEPBHOM KJIETKH Ha JPYTyIo - oOpaszyercs
pednexkTopHas ayra.

Helipornus nonapasnensercss Ha MUKPOIJIMIO M MAaKpOIJIMIO, K ITOCIEAHEN OT-
HOCHUTCS SIICHAMMA, JBA BHUJIa aCTPOIJIMM M OJMroAeHAporiusa. Heliporius BbINoJI-
HSIET PsIJi AKUZHEHHO BaXXHBIX (DYHKIIMIA: ONOPHYIO, TpOYUUECKYIO, 3alIUTHYIO, pa3-
IPAHUYUTEIBHYI0, CEKPETOPHYIO.

3aganme 30. 3apucoBaTth cXeMy CTPOCHHUSI HEPBHOM KJIETKH - HelpoUMTA
U YCBOUTH 0COOEHHOCTH €e CTPOEHMsI M CBOMCTBA, HCIOJIb3YH IUIAKAT

O6o3Hauenwus: 1- Teno HeWpoIKUTa, 2- aKCOH, 3- AECHAPUTHI, 4- pELenTopHI, 5-

s dexTopsI.
3ananme 31. PaccMoTpeTh 1 3apucoBaTh HEUPODUOPUILIIBI B HEUPOITUTAX

CIIMHHOI'O MO3ra.
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Ha mpenapare npeacraBieH MONEPEUHbIN Cpe3 CIIMHHOTO MO3Ta, UMIIPETHH-
POBaHHBIN a30THOKUCIBIM CEPEOPOM.

BusyaiapHO, TO ecTh 0€3 MHKpPOCKONA, BHUIUM B CEpPEAMHE MO3ra TEMHO-
OKpaIlleHHOE Cepoe M CHapyX M Oelloe MO3roBO€ BellecTBa. B cepom BemiecTBe 1Moj
MHUKPOCKOIIOM HaXOJWM MYJIbTHIIOJSPHBIE HEHPOIUTHL. B Tene oHn 0Opa3yroT TOH-
KYIO CETOUKY, & B OTPOCTKaX MAYT NMapaiensHo. Heiipodudpuimisl 06pa3yroT MUTOC-
KeJIeT U CIYKaT JUIsl epEKaThIBaHMs OMOIOTUICCKH aKTUBHBIX BEIICCTB.

O6o3Hauenus: 1- Teno HeipouuTa, 2- OTPOCTKH, 3- saApo, 4- Heu-
popuOpUILITHL.

3aganue 32. 3apucoBaTh U U3YYHUTHb CTPOCHHE, JIOKATU3ALUIO U (PYHKIIHIO
HEUPOLMTOB PA3JINYHBIX TUIIOB, UCIIOJIb3Ys IUIAKAT.

[1o KOIMYECTBY OTPOCTKOB UMEIOTCA CIIEAYIOIINE TUIIBI HEMPOHOB.

Yuunonapunwvie - iMeeT OUH OTPOCTOK - aKCOH, PACIIOJIOKEHBI BO BKYCOBBIX
COCOYKax fA3bIKA, CIIIWIbHBIX TAHIIINAX, KEJIYAOYHO-KUIIEYHOM TpaKkTe. bunoaap-
Hble - OIUH aKCOH M OJIMH JeHApuT. Haxoautcs B ceTyaTke Iiia3Horo s0j0kKa, raH-
IJIMAX BHYTPEHHETO yXa, JOpPCaJbHOM HOCOBOM Xone. llcesooynunona"- neie -
UMEIOT OJIMH OTPOCTOK, KOTOPBIN Bckope T-00pa3Ho nenuTcs Ha aKCOH U IEHIPUT.
Jlokanu3anus: CIMHAJIbHBIE, FaCCEPOB TaHIIUMU U np. MynvmemonsapHuvie - OIUH
aKcoH, aBa U Oonee aeH- aputoB. Illupoko pacnpocrpanens: [IHC, BHyTpeHHUE
OpTaHBbI.

Briniena3zBanHbie 4 ThMa HEHPOIUTOB 00JIaIaIOT PEAKTUBHOCTBIO: pasipa-
KUMOCTBIO U BO30YIUMOCTBIO, YYaCTBYsI B IOCTPOEHUU PEPICKTOPHBIX AYT.

HelipocekpeTopHble HEMPOUUTHI PACHOIO0KEHBI B TUIIOTajJaMyce, BhIpadaThI-
BalOT HEMPOrOpMOHBI (OKCUTOIIMH M Ba30INPECCUH) U PEIM3UHI-ropMoHbl. Heiipo-
CEKpPETOPHBIE KIIETKH, KaK U OOBIYHbIE HEMPOLUTHI, BEIPA0ATHIBAIOT TAK:KE U OUOMO
TEHI[MAJIbI KOTOPbIE CIIOCOOCTBYIOT MPOABMKEHUIO 110 UX aKCOHAM HEHpPOrOpMOHOB
U PEJIU3UHT-TOPMOHOB B THIIO(DU3.

B Heiiporunoduse OKCUTOLMH U Ba30IPECCUH aKKyMYJIUPYETCS U JIEIOHUPY-
€TCsl, @ PEJIM3UHT- TOPMOHBI TI0 KaluJuIgpaM MOCTYNAloT B aJIeHOrunodu3, B KOTO-
POM CTUMYJHUPYIOT (JIMOSPUHBI) WM TOPMO3AT CTATUHBI BBIPAOOTKY TPOIHBIX TOp-
MOHOB, KOTOpPBIE PErYIHPYIOT paboTy nepupepuyecKux SHIOKPUHHBIX OPIraHOB-
MHILIEHEH.

OO0o03HaueHMs: HEUPOLMTHL: 1- YHUNOJAPHBIN, 2- OUMONSPHBIN, 3- TCEBIO-
YHUTIOISAPHBIN, 4- MyJIbTUIIONSAPHBIN, 5- HEHPOCEKPETOPHBILI.

3ananme 33. M3yunth Oe3MUEINMHOBBIE HEPBHBIE BOJIOKHA.

be3aMuenHoOBpIE HEPBHBIE BOJIOKHA COCTOAT U3 3-20 OCEBBIX LWJIMHAPOB, TO
€CTh OTPOCTKOB PAa3JIMYHbIX HEMPOIUTOB. OCEBbIE HWIMHIPHI IEPEXOIAT U3 OJHOTO
0€3MHUEeNIMHOBOrO BOJIOKHA B Apyroe. O0o0uKa 3TUX BOJIOKOH 00pa3oBaHa JEeMMO-
LUTaMU, TO €CTh KJIETKaMH OJIMTOJACHAPOTINHU, KOTOPbIE BIEPBBIE ONKCAT OJIMH U3
OCHOBOIIOJIOKHUKOB TNEPBUYHONW KJIETOYHOM Teopuu l[lIBaHH, MO3TOMY KIETKHA H
000JI0UKa Ha3bIBAIOTCS IIBAHHOBCKUMU. MeE3aKCOH - AyOnukaTypa 00OJIOUKH JieM-
MOLIMTA, HA KOTOPOM KPEMUTCS OCEBOM LUWIMHAP. be3MUeNInHOBbIE BOJOKHA - 3TO
MOCTTaHIIMOHAPHBIE BOJIOKHA BET€TaTUBHON HEPBHOW CHCTEMBI.
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be3MuenuHoBbpIe HEPBHBIE BOJIOKHA UMEIOT auamerp 10 1,5 Mxm. Mmynbscel
IPOXOJAT MEUIEHHO, 11 Py3HO, pacIIbIBUATO, TAK KAK OHU MEPEXOMAT HA BCE LU-
JIUHJPBI OJTHOTO BOJIOKHA, cKOpocTh 0,5-2,0 M/c.

[TpenapaT npenacTaBisieT pa3BOJOKHEHHBIH Iy4OK OE3MHUENIMHO- BbIX HEPB-
HBIX BOJIOKOH, OKpAIlIEHHBIX '€éMaTOKCWINH-3031MHOM. [Ipu MajoM u Gosbiiom yBe-
JUYEHUU OE3MHENIMHOBBIE BOJIOKHA BUAHBI B BHJIE€ TOHKUX HUTEH, TO €CTh IydKa
OCEBBIX LWJIMHAPOB PO30BOr0 I[BETA, HAXOMALIMXCS B LMTOIIA3ME IIBAHHOBCKUX
KJIETOK. SIapa 3TUX KIIETOK

¢uoneToBOrO I1BETA.

Oo6o3HaueHus: 1 - Oe3MHENTMHOBBIC HEPBHBIC BOJIOKHA, 2- siApa M 3- IMTO-
mia3Ma JEMMOIIMTOB, UM IIIBAHHOBCKHX KIIETOK, 4- ME3aKCOH.

3ananme 34. M3yunTh MUEIMHOBBIE HEPBHBIE BOJIOKHA B IIPOJIOJIBHOM CpE3E.

B kaXI0M MHEINHOBOM BOJIOKHE COJEPKUTCS OJIMH OTPOCTOK HEWpOIMTA,
KOTOPBIN 3aHUMAET IIEHTPAJIbHYIO YacTh BOJIOKHA U HA3bIBACTCS OCEBbIM YUTUHOPOM
UMEIOLINM cepbli 1BeT. KHapyXu OT HEro HaXxOJUTCsl MUEJIMHOBAsE 000JI0UKa Yep-
HOTO 1BeTa. Muenun - 370 OEIKOBO-JIIUIUIHOE COEIMHEHUE, UTPAET POJIb U30JISITOpa
conpoTuBiieHUs U onopkl. [1o X0y BoIOKHA Ha pa3HBIX PACCTOSHUSX APYT OT Ipyra
BUJIHBI YYaCTKH, JTUIICHHbIE MUEIIMHA UMEIOIINE BUI BOPOHKOOOPA3HBIX MEPETHKEK
- 9TO TIepexBaThl PaHBbe MM y370BBIC TIepexBaThl. [lepexBaThl - 3TO MeCTe KOHTaK-
Ta TUIa3Mbl COCEAHMX JEMMOLIUTOB. biaromapsi mepexBaraM HEPBHBIM HMITYJIbC 110
MUEJIMHOBBIM BOJIOKHA MPOBOJUTCS MOJTHUEHOCHO, CKaUYKOOOpa3HO (CaabTaTOPHO),
co cKopocThIO 5-120 M/c uTo 3kBUBasIEHTHO 300 KM/4 IO aBTOMOOMIIBHOM JOPOTE.

1o cTpoeHuIo U CKOPOCTH MPOBEAECHUS UMITYJIECOB UMEIOTCSI TOHKHE BO-
JOKHA AuameTpoM 10 3,9 Mkwm; cpennue - 4 0-6 9 mxMm u kpymnHbie - 7,0 MKM 1 60-
nee. Camblie KpyHbIE BOJIOKHA UMEIOT AuameTp 20-22 MKM.

3aganue 35. MI3yunThb 1 3aprcoBaTh CXeMy CTPOSHHS XUMUYECKOTO CHHATICA.

Cunanc - MECTO KOHTAKTa, CTHIKOBKHM JIByX HEHPOLIUTOB, FOTH HEUPOIUTA C
paboyuMu KJIeTKaMUu (MBIIIEYHBIM BOJOKHOM, TJIQKON MBIIIEYHON KIIETKOM, *Ke-
JIE3UCTOM KIIETKOI). B mpolecce 3BOIOIMH KUBOTHBIX 0 CIIOCOOY Mepeaayu uM-
MyThCOB OMPEACIUIUCH TPU TUIIA CUHAIICOB: JJIEKTPUUECKHE, XUMUYECKUE U CMe-
HIaHHbIE.

[Ipecunantuyeckass MeMOpaHa XUMHUYECKOTO CHHAIICa 00pa30BaHa MyroBya-
THIMM YTOJIILIEHUSMHU aKCOHA, COAEP)KUT MUTOXOHJIPUH U CHHANITHYECKUE MTy3bIPh-
KM C MEIUATOPOM (TIOCPEJHUKOM), T.€. XUMHUYECKUM BEILIECTBOM: all€TUIIXOJIUH
aJipeHaJIMH U JIp.

[TocTcuHanTHYecKkass MeMOpaHa MOXKET OBITh OOpa3oBaHa TEIIOM, OeHOpUma-
MU, aKCOHOM BTOpPOTO HEWpOIMTa, a B pabouuX OpraHax - 060.104K0l MBIIIEYHOTO
BOJIOKHA, ITUTOJIEMMOM TJIAJKOMBIIIEYHBIX M EJIE3UCThIX KJIETOK. B 3Toil MeM-
OpaHe BbIpabaThIBaeTCs W COAEPKUMCA MHAKruBarop ((pepMeHT), pa3pyluaroiiui
meauaTop. O6e MeMOpaHbl COEIMHEHbI 3aMBIKAIOIIMM YTOJILEHUEM, MEXITY MEM-
OpaHaMM HaXOJUTCS CUHANTHUYCCKAs I1eb, B KOTOPYIO BXOAUT MeauaTop. CuHar-
Chbl BUJIHBI TIO]T 3JIEKTPOHHBIM MUKPOCKOIIOM, X TOJILIMHA OMPEIEISIETCS B HM.

CBoiicTBa CHHAIICOB: OJHOCTOPOHHEE MPOBEICHHUE M 3aMEIJIEHUE CKOPOCTHU
IPOBEJICHUS UMITYJIbCA.
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Oo6o3HaueHus: 1- oTpOCTOK HEWMpoHa, 2- MpecHHanTU4YecKas memOpaHa 3-
CHHAIITUYECKUE IMy3BIPbKU C MEIUATOpOM, 4- CHHANTHUYecKas Iejb, 5- MUTOXOH-
apuu, 6- MOCTCUHANITHYECKass MeMOpaHa, 7- 3aMbIKAIOIIee YTONIIEHHE.

3amanue 36. 3apucoBaTrb cxeMy CTPOEHHSI TPeX4JeHHO# pediexTop-
HOW yTd M 3HATH 3HAYEHHE ee IJIEMEHTOB

Peghnexmopnas dyea — 310 ocnenoBaTeIbHOE CHHANITHYECKOE COCTMHEHNE
YyBCTBUTEIHHOTO, ACCOIIMATHBHOTO (BCTABOYHOTO) U IBUTATEIIBHOTO HEHPOITUTOB.

B coctaB pediaekTopHON TyTH BXOAAT PEUENTOPHI, BOCIPUHUMAIOIINE Pa3-
JIpaKCHUS W3 BHEITHEH W BHYTPEHHEU CpeIbl OpraHu3Ma; aggepernmiuble HEPB-
HbIE BOJIOKHA, 0Opa30BaHHBIC JACHAPUTAMU YyBCTBUTEIHHBIX HEHUPOIIUTOB, KOTO-
pBI€ MEepEAa0OT UMITYIBCHI OT PEHENTOPOB K €T0 TENy U Jajblle 0 aKCOHY Yepe3
CUHAIIC HA BCTABOYHBIM HEUPOIUT, KOTOPHIX MOXKET ObITh OJMH HJIA HECKOJBKO.
Co BCTaBOYHOI'0 HEHPOILUTA UMIYJILC MEPEIACTCs Yepe3 CHHAIC Ha JBUTATEIb-
HBIM HEUPOIIMT U 10 €r0 aKCOHY, KOTOPBIM 00pasyeT aghghepenmuoe HEPBHOE BO-
JIOKHO Ha 3P EeKTOphl, KOTOPbIE 00pa3ylOT MPECUHANTHYECKYI0 MeMOpaHy. BbI-
nensieTcss Meauarop, kotopeiii umeet nonnyto (Na, K, Ca) nponuiaeMocTs mnocr-
CUHAINTUYECKON MeMOpaHbl (MEMOpaHbI MBIIIEYHBIX KJIETOK M BOJIOKOH, YKEJIEe3U-
CTBIX KJIETOK), BCIEACTBUE ATOTO, UCTIOJHUTEIbHBIC KIETKU U OPTaHbl (MBIIIIIBI,
&KeJe3bl) BO30YKAAl0TCsI, OCYIIECTBISIA paboTy (COKpallleHUE, CEKpeluro). JTa
JyTa JIEKUT B OCHOBE OOJIBITMHCTBA PEIICKCOB.

Bonpocshl 1J151 CAMOKOHTPOJISI 3HAHMH 110 pa3aesry
«TxkaHu - o01IasI THCTOJIOTHUS»

1. JlaiiTe ompeneneHue «TKaHb.

2. T'ucroreHes TkaHe, X Kiaccuukaius Ha 4-¢ TUIa.

3. Pacumdpyiite coBoO «dMUTETUN.

4. Tlepeuncnure obmue MOphoPpyHKITMOHATBHBIE CBONCTBA SITUTEIHEB.

5. Kraccuduxkanus snuTenreB o CTPOSHUIO, X Tonorpadusi.

6. DOyHKIUU SMUTEIUATBHBIX TKaHEH.

7. Uro Ha3bpIBaeTCs perenepaiei u ee 4-e Buja.

8. O6muit utan ctpoeHus, Tonorpadus u GyHKINUN TKaHEH BHYTPEHHEH cpebl

9. Knaccudukanus TkaHeil BHyTpEHHEN Cpeibl.

10. 3HaueHue KJIETOK, BOJOKOH M aMOP(HOIro BEIIeCTBa PHIXJION HeodopM-
JIEHHOM COEMHUTENBHON TKaHU U €€ Tonorpadus.

CoenuHUTENIbHBIE TKAHU CO CIICIIMATBLHBIMU CBOMCTBaMH (ME3E€HXHUMA, PETUKY-
JIipHAas, KUPOBasi, CIW3UCTas, MUTMEHTHAs!, YHIAOTEJINI): OCOOEHHOCTU CTPOCHUS U
3HA4YECHHUE.

11. /Ipa BHaa IIOTHOM BOJIOKHHCTOM COCIWHUTCILHOM TKAHU: OCOOCHHOCTH
CTpOEHUs U Tomorpadusi.

12.Tpu Buga XpsIIeBoi TKaHU: KJIETOYHBINA COCTaB, 0COOEHHOCTH MEKKJIETOU-
HOT'O BEIIIECTBA, TONOTrpadus.

13.Tpu Buma KOCTHOW TKaHM: KJIETKH M WX 3HAUYCHHUE, OCOOCHHOCTH MEXKKJIe-

43



TOYHOTO BEIIECTBa, TOnorpadusi.

14 Knaccudukaius, crpoeHue U (yHKIUH KIEeTOK ((DOPMEHHBIX HJIEMEHTOB
KPOBU U JTUM]BI)

15.MopdodyHkuroHaipHass Kiaccu(pUKAIUsg MBIIICYHBIX TKaHEH, 3MOpHO-
HaJbHbIE UICTOYHUKH pa3BUTHs, GyHKIHUS, Tonorpadus. HeMbleuHnbie COKpaTUTEIb-
HBIC KJIETKH.

16.0xapakrepusyiiTe THAIKYyI0 MBIIMIEUYHYIO TKaHb: THUCTOTE€HE3, CTPOCHHE,
¢yHnkus, Tonorpadus, perenepanus. Kakue 18a Buja MblII oHa 00pazyeT?

17.0xapakTepu3yiTe CKEJIETHYI0 MONEPEYHONOJIOCATYI0 MBIIIEYHYIO TKaHb:
THCTOT€HE3, OCHOBHBIE CTPYKTYPHBIE JIEMEHTHI, (PyHKIKsA, Tororpadusi.

18.Kakue uMeroTcsi TpU TUIA MBIIICUYHBIX BOJIOKOH: OCOOCHHOCTH UX CTpOe-
Hus, QyHKIus? Perenepanus ckeneTHONW MBIIIEYHON TKAHU.

19.IlepeuncianTe COKpPATUTEIBHBIA ammapaT M OCJIKA CKEJICTHON MBIIICYHOM
TKaHHU.

20.0OxapaxTepu3yiTe CepICUHYIO MBIIIEYHYIO TKaHb: YMOPHUOTEHE3, 0COOEHHO-
CTH CTPOEHUS KapAMOMHUOLIMUTOB U UX KJIaCCU(PUKALUS.

21.CocraB HEpBHOU TKaHHU.

22.Yto Takoe HeilpoH? Kakue mmerorcs HEHMpOHBI O CTPOCHHUIO U MO (PyHK-
an?

23.0OxapakTepu3yiTe akCoHbl U JeHApUThl. Kakue KoHIEBbIE CTPYKTYphl OHU
00pazyroT?

24.YT0 Ha3bIBAETCS] HEPBHBIM BOJIOKHOM M OCEBBIM IHIIMHIPOM?

25.CtpoeHue MHUEIMHOBBIX M OE3MHETMHOBBIX HEPBHBIX BOJOKOH, T/l OHHU
BCTPEYAIOTCS, UX (PYHKIIMOHAJIbHBIE CBOMCTBA?

26.Ctpoenue u PyHKIHS CHHATICOB.

27 Knaccuduxaius CHHAICOB.

28.Ilepeuncnure BUIBI HEUPOTINH, KX CTPOCHUE U 3HAUCHHUE.

Ko:xa u ee npousBoanbie

3aganue 37. M3yunTh THCTOIOTMYECKOE CTPOCHUE KOXKH TajbIia (6e3 Bosioca).

Koxa siBnsercs noimpyHKIMOHATBHBIM OpPraHOM, BBIIMOJIHSIET MHOTOYHCIIEH-
Hble U pa3HooOpa3Hble (YHKIUU: 3aIIUTHAS, OPTaH OCS3aHUS U TEIUIOPETYJISILUH,
CEKpETOpHAas, AbIXaTeIbHasl, BBIACIUTENbHAS, €0 KPOBH, YHaCTBYET B BOJHOM, BU-
TaMUHHOM U >KUPOBOM OOMEHE; B 300JIOTUU - MPH CHUCTEMATUKE >KUBOTHBIX, yAau-
HBI OpraH I paHHEro NPUKU3HEHHOTO MPOTHO3UPOBAHUS MPOAYKTUBHOCTH KH-
BOTHBIX. KO)a C.-X. )KMBOTHBIX MUMEET HAPOJHO-XO34MCTBEHHOE 3HaueHue. CTpoe-
HUE KOXH 3aBHCHUT OT DKOJIOTMH >KUBOTHBIX. OHAa UMEET TPH CIOS: dnuUoepmuc, oc-
HOBY KOJICU, NOOKONCHBLU COU.

[Ipenapar npeacTtaBisieT co00il, OKpAIIEHHBIM IeMaTOKCHUJIMHOM, y4acTOK
KOXXH 0€3 BOJIOC, Ha KOTOPOM yI0OHEe pacCMOTpPETh €€ OCHOBHBIE CJIOU M HX
CTPOCHHE.

[Ipr manom yBenWUYEHUM pa3jIMYaeM SIUJIEPMUC - MJIOCKUHA MHOTOCIONHBIN
OpOTOBEBAIOLIUN DIUTEINNA U COCIMHUTEIIBHOTKAHHYIO OCHOBY. I'paHuma mexnay
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HUMH HEPOBHAs, TaK KaK SMUTENUN BAACTCSA B BHUJIE TPEOCHIKOB B COCTUHUTEIBHOT-
KaHHYIO TKaHb JEPMBI.

B snunepmuice, HaurHasg oT 0a3aibHON MeMOpaHbl, UMeeTCs MATh clioeB. Kiet-
KU 06a3aivbHo2o CIOSI UMEIOT MpU3MaTHYecKyto (opmy, JiekaT Ha Oa3aJbHOM MeM-
Opane B oauH cioil. [llunosamulii cioil IeXKUT Haa 0a3aJbHBIM B HECKOJIBKO CJIOEB
(okozo 10), kIeTKr MHOTOYTOJbHOUM (OpMBI. 3epHucmeiii cioit oOpa3oBaH 2 - 4 cio-
SIMU KJIETOK BBIJIEIISIETCSI TEMHOM OKpacKoM, 00YCIOBIEHHOM 3epHaMU KepaTOoTrHalHa
COZIEPKAIIMMUCS B LIUTOILIA3Me. brecmAawjuti CIION UMEET CBETIIO-PO30BYIO OKPACKY.
OH COCTOMT M3 MEPTBBIX KIIETOK, JIMILIEHHBIX SJIEP, COAEPKAIMX 27euoun. 1'paHull
KJIETOK B JAHHOM CJIO€ HE BUJHO. CaMbIM MOBEPXHOCTHBIM SIBJISIETCS TOJICTBIN poco-
8011 CJIOW, OKPAILIEHHBII B PO30BBIN LIBET, U, COCTOSALIUI U3 MEPTBBIX KJIETOK, TPHUOO-
PETAIOIIMX BUJ POTOBBIX YEIITYEK, COAEPIKAILNUX POrOBOE BEILIECTBO KEPAMUH.

[lox snuTenuemM pacmnoyiaraeTcs COCOYKOBblli CIIOM JEPMbI, HA3BAaHHBIM Tak
IIOTOMY, YTO PbIXJIasi COEIMHUTENIbHASI TKaHb BJAETCS COCOYKAaMU B 3nuTeNnil. Bro-
poii cioil nepMbl cemuamulii - 00pa30BaH MEPEKPEIIUBAIOIIMMUCS MyYKaMU IIOT-
HOW HEO(OPMIIEHHON COEIUHUTENbHON TKaHU. DTOT CJIOM NEPEXOIUT B MOJKOXK-
HBII, B KOTOPOM BCTPEUYAOTCSl KUPOBBIE JOJIBKH. B KOXe MMETCS HEPBBI, KPOBE-
HOCHBIE U TUM(PATHUIECKHE COCY/IBI.

O6o3nauenus. Crnou snuaepmuca: 1 - 6a3anpHbId, 2 - NIMIIOBATHIN, 3 - 3ep-
HUCTBIN, 5 - poroBoi. Ciou epmbl: 6 - COCOUKOBBIM, 7 - CETUATHIN; § - MOJIKOXK-
HBIW CIIOW.

3aganue 38. M3y4nuTh THCTONOTHUECKOE CTPOCHHUE KOXKH C BOJIOCOM.

[Ipenapar okpamieH reMaToKCHJINH-303UHOM.

VY4acTKku KOXH, TTOKPBIThIE BOJIOCOM, UMEIOT 00Jie€ TOHKUHU SMUAEPMHUC, CO-
CTOSIILIUNA U3 YETBIPEX CIOEB: OA3ANbHO20, WUNOBAMO20, 3ePHUCTO20 U PO20BOZO.

[IpenapaT paccMOTpeTh U 3apucoBaTh Ipu caadoM yBenuueHuu. Ha npenapa-
T€ TPYJHO ObIBAaCT HANTH KOPHU BOJIOC Mepepe3aHHbIe B/I0JIb HA BCEM MPOTSKEHUH,
MIO3TOMY IIPHUJIETCA PEKOHCTPYUPOBATh CTPOCHHE BOJIOCA HA OCHOBE HECKOJIBKUX KO-
CBIX Pa3pe30B.

Ha moBepxHOCTH KOXM HaXOAWM CPaBHUTENBHO TOHKMM 3nuaepmuc. CeTdya-
TBI CJIOM OCHOBBI KOXKM IIPOHH3aH KOPHSIMH BOJIOC, KOTOPBIE Yallle BCETO MOIaja-
I0TCS Ha KOCBIX cpe3ax. MecTtamu Ha mpenapare BUJIHBI CTEPKHHU BOJIOC, TOpPYALUe
U3 BOJIOCSIHBIX MOP M BXOJSIIME B TOJIY KOPHS BoJioca. JIyKOBHIIBI BOJIOC pacIio-
JIO’KEHBI OO TIyOOKO B CETYATOM cJioe, MO0 B MOAKOXKHOU KieTdarke. Kopenp
BOJIOCA COCTOMT M3 BHYTPUKOKHOM YaCTH CTEP>KHS, KOTOPBIA OKPY>KEH KOPHEBBIM
BJIATAJIAILEM, COCTOSIIIIMM U3 AIUTENUANBHBIX KIeToK. KHapyXu OoT KOpHEBOro BJia-
raJivila HaXOJUTCS COCAMHUTENIbHOTKAHHAsI CyMKa BOJIOCA, B KOTOPYIO BILIETAETCS
MBIIIIIA U3 TIAJKON TKaHU - OJAHUMATEINb Bojoca. KopeHb 3akaHuMBaeTcs CUIIBHO
IIATMEHTUPOBAHHOW M YTOJIIIEHHOW JIYKOBULIEW, B KOTOPYIO BXOAUT COEAUHUTEIb-
HOTKAHHBIN BOJIOCSHOM COCOYEK.

Oo6o3navenus: 1 - snuaepmuc, 2 - aepma, 3 - TOJKOXKHBIN ClIOH, 4 - KOpEHb
BOJIOCA, 5 - CTEPKEHB BOJIOCA, 6 - KOPHEBOE BIArajvile, 7 - CyMKa Bojoca, 8 - JIyKo-
BHIIa Bojioca, 9 - BonocsHou cocouek, 10 - moroBas xene3a. 11 - canpHas kenesa,
12 - mogHauMaress Bojoca.
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3aganue 39. M3yuyuTh rUCTOJOTHYECKOE CTPOCHHE MOJIOUHOM KENe3bl: CTPO-
My U MapeHXuMy, GUKCUPYIOIIUN anmnapar, EMKOCTHYIO CUCTEMY, COKPATUTEIbHBIN
anmnapar, HepBbl, KPDOBEHOCHYIO U TUM(ATUYECKYIO CUCTEMY.

[Ipenapat npencraBisger co00il cpe3 yyacTKa JIAKTUPYIOIIEH MOJIOYHOM JKe-
JI€3bl, OKPALIEHHBI TEMAaTOKCUINH-303UHOM.

Kak xene3a BHEILIHEW CEKPELUU BbIMSI COCTOUT U3 CTPOMBI I TAPEHXHUMBI.

[Ipy Manom yBENMYEHUH BUAUM PO3OBBIE TSHKU. JTO CTPOMA KEJE3bI, COCTO-
Allasi U3 COCAUHUTENIbHON TKaHU. B HeN BCTpewaroTCs BBIBOJAHBIE IPOTOKHU, KPOBE-
HOCHBIE COCYJIbI K HEPBBIL. MeEXk Ay MPOCIONKAMU COCTMHUTEIIBHON TKAaHU HAXOISTCS
KOHIIEBBIE OTIEbI, uMermue GopMmy aabBeonoTpyOok. OHuM 00pa3oBaHBI OJIHO-
CIOMHBIM CEKPETOPHBIM 3nuTereM. Popma KIETOK 3MUTENNS 3aBUCUT OT CTaduu
cekperu. OHE MOTYT OBITh IIOCKUMHU, KyOMYECKUMHU, HU3KOMPU3MATHUUECKHMHU.
Bokpyr snuTennaibHbIX MOXKHO YBHUCTH SIipa MUOSIUTEIUANIBHBIX KJIETOK, KHApY-
KU OT KOTOPBIX HAXOJIUTCSI COCAMHUTEbHAS TKAHb.

Quxcupyrowuti annapam BBIMEHU COCTOUT H3: IOJBEIIMBAOIICH CBA3KH,
UayIen oT Oesoi TUHUY KUBOTA; KOKU U HAJIKOXKHOU (aciuu.

Emkocmnuasa cucmema nipeicTaBICHA: KEJIE3UCTOU U COCKOBOM YACTSAMH MO-
JIOYHOM IUCTEPHBI, MOJIOYHBIMH XOJaMHU U albBEOJIOTpyOKamu. B 3Toil cBs3M pas-
JIMYA0T HUCTEPHAIIBHOE, AJIbBEOJIIPHO-IIPOTOKOBOE U OCTATOYHOE MOJIOKO.

Coxpamumenvublii annapam: MUAOIIUTEINAIbHBIE KIETKH aJbBEOJIOTPYOOK U
BBIBOJIHBIX MPOTOKOB, TJIaJIKas MbIIIEYHAss TKaHb MOJIOYHBIX KaHAJOB, XOJOB, IHU-
CTEPH, COCKOBOT'O KaHaJla U COUHKTEPA COCKA.

Hepesyvl: 4 mapbsl COMaTUYECKUX CIIMHHOMO3TOBBIX HEPBOB, B KOTOPBIX COJEP-
JKATCSI YyBCTBUTEIbHbIC CIIMHHOMO3TOBHIE BOJIOKHA M BETE€TAaTUBHBIC (CUMIIaTHYe-
CKHE) BOJIOKHA: JBUTATEIbHBIC JIJII COKPATUTEILHOIO armapara, CeKpEeTOPHbBIC IS
YKEJIE3UCTOTO AMUTEIUS U COCYAUCTHIE K KPOBEHOCHBIM U JIUM(ATUUECKUM COCYaM.

PaccmoTpeTh 1 3apucoBaTh npu OOJBIIIOM YBEIHYEHHUH 2-3 CEKPETOPHBIX OT-
JieJ1a ¥ TPOCIIONKHU COETMHUTENBHON TKAaHU C BBIBOAHBIMU IPOTOKAMMU.

O6o3navenus: 1 - TpabEKyIbl, T. €. TSKU PHIXJIONA COSAMHUTEILHON TKaHH; 2 -
MapeHXUMa, 3 - KOHIIEBbIC OT/IEIIbI, 4 - JKEJIC3UCThIN, U CEKPETOPHBINA UTEINN, 5
- BBIBOJHOU MPOTOK.

BucuepajibHbie Oprassl

3aganme 40. M3yuuts pasButhe 3y0a: 3akiajka 3yOHOTO opraHa - paHHsS
CTausl.

[Ipenapar npencraBisieT coOOW pa3pe3 YeNoCTH IUI0JA, OKpallleHHBIH TIe-
MaTOKCHJINH-303HHOM.

[IpemapaT u3y4aroT U 3apUCOBBIBAIOT MIPH MAJIOM YBeIHUeHUU. Buaen 3yOHoi
COCOYEK, Ipa ME3EHXUMHBIX KJIETOK KOTOPOro (PHOJETOBOTO IBeTa. Pacmoyiioxuthb
ATOT COCOYEK BEPXYIIKOM BBepX. OT 3MUTENIMS AECHBI B MOJJICKALIYI0O ME3CHXUMY
YeJIIOCTU BpacTaeT 3yOHas MIaCTHMHKA, KOHEIl KOTOPOH yTOJIIAEeTC s, Hajerasi B BUJIE
KOJIMayka Ha 3yOHOM cocouek. ITO 3MaJeBblid OpraH, ero MejJkue KJIETKA 00pa3yroT
ceTb. Bokpyr HIKHEH yacTu 3yOHOTO COCOYKA BUHBI PHIXJIO PACHOIOKEHHbIE MEJI-
KM€ ME3CHXHMMHBIE KIIETKH, (opMmupylonme 3yOHON Memodek (dexos, QyTisp).
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BceTpedarores y4acTKM KOCTHOM TKaHU KPAaCHOTO IIBETA.
O6o3Hauenus: 1-amuTenuit AecHbI, 2-3yOHas TIaCTUHKA, 3-dMaJIeBbI OpraH,
4-3yOHOM cocouek, 5-3yOHON MeIIoYeK, 6-y4acTKu KOCTHOM TKaHHU.

3apanue 41. I3yuuTh CTpoeHHE JIMCTOBUAHBIX COCOUYKOB SI3BIKA.

[Ipenapart npeacTaBisier coO0M MPOAOIBHBINA Cpe3 s3bIKa Ha YPOBHE JIMCTO-
BUJIHBIX COCOUYKOB, OKPAIICHHBIN T€MaTOKCUIIMH-303MHOM.

[Ipu ManoM yBenuYeHUHU Mpenapar pacroyioKUTh SMUTEIUEM BBEPX U HAUTH
JIMCTOBUJIHBIC COCOYKH, KOTOPbIC MPEACTABISIOT COOON CKIIQIKHU SMUTENHS, HA UX
OOKOBOU MOBEPXHOCTU BUHBI CBETJIBIC TEJbIIA, pacIiojararoiyecs napaMmu Ha mnpo-
THUBOIOJIOKHBIX TOBEPXHOCTSIX CKJIAJIOK. ITO €CTh BKYCOBBIE JTYKOBHIIbL. X cTeHka
oOpa3oBaHa nojjaepuBarommMu kKiaeTkamu (70% oT 00111ero KoJIm4ecTBa), apa Ko-
TOPBIX OBaJbHBIE U CBETJIbIE. BKycoBas JyKOBHUIIa UMEET HEOOJBIIOE OTBEPCTHE -
BKYCOBYIO IOPY, KOTOpasi BEJET B HEOONBIIIOE YIiIyOJeHHE - BKYCOBYIO SIMKY. B iy-
KOBHIaX HAXOJSATCS YyBCTBUTEIbHBIC KJICTKH, PA3JIMUUTh KOTOphIe 0e3 cepeOpeHus
MpakTHYeCKU HeBO3MOXKHO. OHu coctaBisitoT 10-15% ot o61ero koiuyecTra Kiie-
TOK. SIpa BKYCOBBIX (UyBCTBUTEIBHBIX) KIIETOK BBITSHYTBIC, TEMHBIC. VX amukaib-
HBI{ TIOJIOC UMEET MUKPOBOPCUHKHU THUIIA JECHAPUTOB, HAXOAAIIMECS BO BKYCOBOM
Iope W pearupyroiye Ha BKyc kopma. Ha 6a3ambHOM MOJIFOCE 3THX KJIETOK HaXO-
JIATCSI HEPBHBIE OKOHYAHUS, HEPBBI KOTOPBIX UIYT K TOJIOBHOMY MO3TY.

O6o3nauenust: 1-IUCTOBUIHBIE COCOYKH, 2-MHOT'OCJIOMHBIM IUIOCKHM SITMTE-
T, 3-BKyCOBas TyKOBUIIA, 4-BKyCOBas Mopa.

3aganue 42. I3y4nTh MUKPOCKOITUYECKOE CTPOCHUE TUIIIEBO/A.

[Ipenapar npexacraBisieT coOOM pa3pe3 MICHHON YacTU MUIEBOJA OKpaIleH-
HbII T€MaTOKCUJIMH-303UHOM.

PaccmoTpers u 3apucoBarth Ipyu MaJIOM YBEJIMYECHUH.

Cimmsucras 000J109Ka MUIIEBOAA BBICTIIaHA MHOTOCIIOMHBIM IIOCKHUM JIIUTE-
nueMm. [log snuTenreM HaXOAUTCSA COSAUHUTEIbHAS TKaHb. DTO COOCTBEHHBIM CIION
CIIM3UCTON 000JI0YKH, KOTOPBIM 0€3 Pe3KOoi TpaHUIlbl EPEXOAUT B MOACIU3UCTHINA
cioii. B mocnmemHeM pacmioioKeHbl CIIM3UCTBIC JKele3bl. MblleuHas 000JI04Ka IH-
meBoga oOpa3oBaHa IBYMS CIIOSMH: BHYTPEHHUM MUPKYJISIPHBIM (Ha Mpernapare
pa3pe3aH BJIOJIb) U HApY>KHBIM IPOJOJBHBIM (Ha MpemnapaTre pa3pe3aH IONepeK).
HapyxHnas 0060s104Kka, Uiy aIBEHTUIUS TOCTPOEHA U3 COCIMHUTEIILHON TKAHU.

3apucoBaTh mpemnapaTr M CAeJIaTh Ha PUCYHKE CIEeAyolue o0o3HadYeHus: 1-
SMMTEIINANLHBIN, 2 - COOCTBEHHBIN, 3 - MOACIU3UCTLIN, 4 — MBIIIICUYHBIN CIION CIIU3HU-
CTOM 000JIOUKH, 5 - MblllIeuHass 000JI0YKa U €€ CJIOU: 6-BHYTPEHHUH, 7-HapYKHBIH,
8-anBeHTHINS, 9-CIIN3UCTHIC JKEJIE3bI.

OO6o3HaueHUsA: 1-MHOTOCJIOMHBINM  INIOCKMH  DIUTEIWMH  INMIIEBOAA, 2-
OJIHOCJIOMHBIN IIWJIMHIPUYECKUHN SMUTEITUN KeTyiKa, 3-MEeCTO Mepexo/1a MHOTOCIIOM-
HOT'O IUIOCKOTO 3MUTENUS B OAHOCIOWHBIN LIWIIMHAPUYECKAN SITUTEIIAN JKEITyKA.

3aganue 43. VI3yuuTh CTpOCHHE CTEHKU U JKEJE3 THA JKeTyKa.

[Ipemapar okpamieH KOHro KpacHbBIM.

[Ipu masiom yBenmuYeHUU BUAHBI TPU 000TOYKU: CIU3UCTAs, MBIIICYHAS U Ce-
po3Has. [Ipenmapat Hy>XHO PacmoIOXHUTh CIM3UCTON 00070uKOl BBepx. OHa coOpaHa
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B ckiianku. Ha ee moBepXHOCTH BUHBI YTITYOJICHHS - KETYTOYHBIC IMKH, B KOTOPBIE
OTKPBIBAIOTCS YCThsl JKENMyAOUHBIX Kene3. Crnuzucras 000J04YKa BHICTIaHA OJIHO-
CJIOMHBIM MPU3MATUYECKUM SIUTEINEM, TOKPBITHIM CINU3bI0. SI/Ipa KJIETOK OKpallie-
Hbl B (PMOJICTOBBIM IIBET W pacriojararorcs BOIu3M 0azainbHON MemOpanbl. I{uto-
IJ1a3Ma KJIETOK UMEET OPAHXKEBYIO OKPACKY.

ITox smuTennemM HaXOIUTCS COOCTBEHHBIN CIIOM CIM3UCTOM OO0OJOYKH, B KO-
TOpPOM pacrnojiararotcs GyHaadbHble (JIOHHBIC) *Kemne3bl. Kakas jxene3a mpeacTaB-
JseT coboil TpyOOUKy, CTEHKa KOTOpO oOpa3oBaHa TpeMs BUIAMHU KJICTOK: TJIaB-
HBIMH, OOKJIaJOYHBIMA M J00aBOYHBIMH. [ JIaBHBIE KJIETKH HMEIOT KyOWUYECKYIO
dbopmy, sipa UX OKpAIICHBI B (PHOJIETOBBINA, a MUTOIIaA3Ma - B CBETIIO-(PHOJIECTOBBIH
nBer. OHM BBIpaOaTHIBAIOT (PEPMEHT MENCHWHOTeH. MeXay TJIaBHBIMH KJIETKAMH
MOXHO Pa3JIMYUTh MPOCBET Kee3bl. OOKIIa0uHbIe KIECTKA UMEIOTCS B MEHBIIIEM
KOJIMYECTBE, OHU OBaJIbHOW (DOpPMBI, KpyIHEE TJIABHBIX U OOKIIAJIBIBAIOT KEJe3y
CHapyxH. SlJipa 3TUX KJIETOK OKpaIlleHbI B (PHOJICTOBBIN, a IUTOIIa3Ma - B PO30BBII
1BeT. OHU BbIPAOATHIBAIOT XJIOPHU/IBI, PEBPAIIAOIIHUECS B COJSIHYIO KUCTOTY. Tpe-
TUH BUJ KJIETOK - JOOABOYHBIC, HA IperapaTe OHU BBIICISIOTCS TUI0XO0, 00pa3yroT
ycThe (IIeHKY) JKele3bl, BhIpabaThIBaoT ciin3b. Cpeau TpyOUaThIX JKejle3 HaxOasITCs
SHJOKPHUHHBIC KJIETKH, BhIpabaThIBAOIIME TOpMOHBI. [lo sxene3amMu pacronaraercs
MBIIICYHBIA CIIOW CIIM3UCTON 000JIOUKH.

CtpyKTypy kKeje3 paccMOTpeTh Ipu 0oibIioM yBenuueHnu. O6o3HaueHus: 1
- DIUTENMAIbHBIN, 2 - COOCTBEHHBIH, 3 - MBIIICUHBIN, 4 — MOACIU3UCTRIN CIOH CIIH-
3UCTOM O0OJIOUKH, 5 - )KelyJouyHas siMKa, 6 - QyHOanbHbIE JKeJe3bl, 7/ — IJaBHbIE
KJIETKH, 8 — 00KJIaJJOUHbIC KJIETKH, 9 - MYKOIIUTHI, UJIA TOOABOYHBIEC KIETKH.

3ananue 44. M3yuuth MUKPOCKOMUYECKOE CTPOCHUE CTEHKU JBEHAAIaTH-
MEPCTHON KUIIKH.

[Ipenapar npeacraBisger coO0M NPOAOIBHBIN Cpe3 CTEHKU ABEHAAIATUIIEPCT-
HOM KMILKH, OKPAIEHHON F€MAaTOKCUIMH-303UHOM.

[Ipu ManoM yBEIWYEHHH PACCMOTPETH CIM3UCTYH0 C BOPCHMHKAMU, MBIIIECY-
HYIO U CEPO3HYI0 000JI0YKH. BOPCUHKHN MOKPHITHI OJTHOCTOMHBIM MPU3MATHUECKUM
AIUTENUEM, CPEIN KOTOPBIX BCTPEYAIOTCS CBETJIbIe OOKanoBUAHBIE KieTku. Co0-
CTBEHHBIN CIION CITU3UCTON CONEPIKUT KUIIECUHBIC (JIMOSPKIOHOBKI) Kene3bl. B mo-
CIIM3UCTOM CJIO€ HaXOoIATCs TpyOuaTto-aibBEOJIIpHBIC OpyHHEpPOBCKHE (mayojie-
HaJbHBIE) JKEeJe3bl. 371eCh K€ BHJIHBI MHOTOYHUCIICHHBIE pa3pe3bl KOHIEBBIX OTJE-
JIOB ATHX JKEJIE3.

3apucoBaTh TOJIBKO CIU3UCTYIO 000JIOUKY M CAENIaTh HA PUCYHKE CIIETyIOLIUE
00o03HaueHMs: 1 - SIMTEIHANbHBIN, 2 - COOCTBECHHBIN, 3 - MBIIICUHBIN, 4 — MMOJCIH-
3UCTBIN CJOW CIU3UCTOM O0OJOYKH, 5 - BOPCHUHKH, 6 - KUIIEUHbIE (JIUOEPKIOHOBHI)
JKeJesbl, 7 - OpyHHEPOBCKHE (1yOCHATbHBIC) JKEIIC3bI.

3aganme 45. 3yunTh MUKPOCKOIIMYECKOE CTPOCHUE CTEHKHM  TOHKOM (TO-
e ) KUIIIKY.

[Ipenapar npeacrabisieT coOOW MPOJOJBHBIA Cpe3 CTEHKH TOIIEH KHIIIKH,
OKpAIlIeHHBIH TeMaTOKCUITMH-303UHOM.

PaccMoTtpeTs u 3apucoBath mpemapaT Mpyu MajioM YBEJIHYEHHUH, PACIIOIOKHB
€ro BOPCHHKaMU KBepXy. BUAHBI CKIaAKU CIU3UCTON O00O0JIOYKH, O0Opa3OBaHHBIC
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BCceMHU ee ciosiMu. Ha cknagkax pacnosiosKeHbl KUIIEYHbIe BOPCUHKUA. OHU MOKPBITHI
OJTHOCJIOMHBIM MPU3MATUUYECKUM KaeMYaThIM AIUTEIUEM - BCAChIBAIOIIIUMU YHTEPO-
[IUTaMH, CPEIN KOTOPHIX BCTPEUAIOTCSI OOKAJTIOBUIHBIC KICTKH, BBIICIISIONINE CIN3b.
CoOCTBEHHBIN CJI0M, paCIONOKEHHBIHN MO AMUTEINEM, 00pa3yeT CTPOMY BOPCHHOK.
B cTtpome BA0JIb BOPCUHOK MPOXOAAT IMYYKH TJIAJIKUX MBIIIEYHBIX KJIETOK KPaCHOTO
nBeta. [lo ocu BOpCHHKM MOKHO HalTH JuMbaTHUUeCKui CMHYC (paclIMpeHHbIN Ka-
nWUIsp). B cTpoMe BUIHBI MHOTOYHCIICHHBIE pa3pe3bl KUIIEUHBIX (JIMOCPKIOHOBBIX )
JKeJe3, UX YCThsl OTKPBIBAIOTCS B KPUIITHI MEK1y BopcuHKamu. Cpeau Kelne3 BCTpe-
YaIOTCSl YHAOIHTEPOILMTHI - TOPMOHAJIbHBIC KIIETKU. [lof JKene3aMu HaXOIUTCS MbI-
HICYHBIN CJION CIU3UCTON 000JI0UYKH, @ KHAPYKHU €ro MOJCIU3UCTBIN CIIOH.

OO6o3naueHus: 1 - SIUTEINAIBHBIA CIIOM, 2 - COOCTBEHHBIN CJIOM, 3 - MEIIICY-
HBIN CJIOM, 4 - MOJACIU3UCTBIM CJIOM, 5 - BOPCHUHKA, 6-00KaTOBUJIHBIC KIIETKHU, 7 -
KHUIIICYHBIC YKEIIC3EL.

3aganme 46. M3yuyuTh MUKPOCKOMUYECKOE CTPOCHUE CTEHKHU TOJICTOMN
KUIIKH.

[Ipemapar mnpencraBiasier coOOH cpe3 TOJCTOM KHUIIKH, OKpAIICHHBIN TIe-
MAaTOKCUJIMH-303UHOM.

PaccmoTpeTs 1 3apucoBaTh mpenapaTr Opy MaJOM yBeIWYeHUU. BUaHbI Tpu
000JIOYKU CTEHKH: CIIU3UCTAas, MbIllIeyHast U cepo3Has. Ciausucras ob6ojouka odOpa-
3yeT CKJIaJKh, BOPCUHKUA OTCYTCTBYIOT. OHA MOKpPHITA OJHOCIONWHBIM MpU3MaTHYE-
cKkuM snuTenueM. Merorcest Kpunthl (YriiyOJeHus) B BUJIE CIIEbIX TPYOOK, pacro-
JIO)KEHHBIE MOJI AMUTEIUEM B OCHOBE CIM3UCTON. CTEHKA KPHUIIT MOKPHITA MHOTO-
YUCJIEHHBIMUA O€CIIBETHBIMU OOKAJIOBUJIHBIMU KJIETKaMH, KOTOPbIE 00pa3yloT pPUCY-
HOK, HanoMuHarommi "kpyxesa'. [lox xemeszamu pacnonaratorcsi MbBIIICYHBIA U
MOJICIM3HUCTBIN CIIOU. B MOACIM3UCTOM Cllo€ BCTpeUaroTCsl OAMHOYHBIE JTUM(aTHye-
ckue HoyumKyIbI (y3eIKH) (ProIeTOBOTO IIBETA.

OO6o3HaueHus: 1 - snHUTEIUANBHBIA, 2 - COOCTBEHHBIM, 3 - MBIIICYHBIA, 4 —
MOACIU3UCTBIA CIION CIIM3UCTON 000JIOUKH, 5 - OOKAIOBUAHBIC KICTKH, 6 - IuMdba-
TUYECKUM (POIJUTHKYIL.

3aganme 47. VI3yauth MUKPOCKOTTMYECKOE CTPOCHHE TEUCHHU.

[Ipenapat npencrasisgeTr co0oit cpe3 NeYeHH, OKPAIICHHbI TeMaTOKCUINHOM
U TUKPOPYKCHUHOM.

[Ipu manom yBeIUYEHUU BUIUM JOJbKH MedeHU. Mexay 0JbKaMu BUIHBI
TSDKA COCAUHUTEIBHON TKaHU, B KOTOPOU MPOXOAAT apTEpHUsi, BEHA U KEIYHBIN
NPOTOK, obOpasywuiue Tpuany. Hoabku umeroT (Gopmy HenpaBUIBHBIX MHOTO-
YrOJIbHUKOB. B LIEHTpe UX HAXOISTCA LEHTPAJbHbIE BEHBI, OT KOTOPBIX pajaualib-
HO pacXoJAsTCs MEYEHOUHbIE OAJIKU, 00pa30BaHHBIE TSAKAMU MEUYCHOUYHBIX KJIETOK.
banku coepmHAOTCS oaHA ¢ ApYrou, oOpasys ceth. BcTpewarores oqHO- U ABY-
AI€PHBIE KIETKHU.

3apucoBaTh NpH MaJIOM YBEIIMYECHHH MHKPOCKOIA 2-3 MEYEHOUHbIE JOJbKH,
MEXIO0JBKOBYIO COCIMHHUTENIbHYIO TKaHb U ClIeJlaTh Ha PUCYHKE Cleayromme 000-
3HA4YEHHUSA: |-MEXKIOJIIbKOBas COEIUHHUTENIbHAS TKaHb, 2-NE€UYEHOYHBbIE Oanku, 3-
LEHTpaJbHas B€HA, 4-NI€YE€HOYHbIE KJIETKHU - T€NaTOIUTHI.
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I'ncrosorus OpPra"HoB AbIXaHHUHA, MOYCOTACJICHUA, PASMHOKCHUA

3apanue 48. 3yuuTh MUKPOCKOIIUYECKOE CTPOCHHUE CTCHKU Tpaxewu.

[Ipenapar npencraBiaseT co00il MONMEpPEYHBIN Cpe3 Tpaxeu, OKpaIIeHHBIN Te-
MaTOKCHUJIUH-2031HOM.

PaccmoTpeTs u 3apucoBaTh IIpU MajoM yBelIWYeHUH. BuaHbl Bce Tpu 000-
JIOYKW CTCHKHU: CIM3UCTAas, BOJOKHUCTO-XpsleBas U aaBeHTUnusa. Cnusucras 000-
JIOUKa BBICTJIaHA MHOTOPSTHBIM MEPUATEIbHBIM AMUTEINEM, CPEAN KIETOK KOTOPO-
ro BCTPEYAIOTCSl OOKAJIOBUIHBIC KICTKH. B TPOCBET Tpaxen BRICTYHAET y3Kasi KaeM-
Ka, 00pa3oBaHHas PECHHUYKAMHU MEPIATEILHOTO SMUTEINA. B MoACIu3ucTOM cioe
HAXOJISITCSL KOHIIEBBIE OT/ICIIBI CEPO3HBIX KEJI€3, BCTPEUAIOTCA UX BBIBOJIHBIC MPOTO-
ku. BoslokHUCTO-XpsIieBasi 000J04Ka COCTOUT U3 THAIIMHOBOTO XPAIla, TOKPHITOTO
Cc 00eux CTOPOH HAAXPAIIHUIICH, a CHApyXH, KPOME TOTO, TJIOTHOM BOJOKHHCTOU
TKaHbIO, OKpAIlICHHON B KpacHbBIN 11BeT. HapykHas 00o0uka - aABEHTULIMS, COEP-
JKUT CBETJIbIC XKUPOBBIC KIeTKH. CBOOOHBIC KOHIIBI HE3AMKHYTBHIX XPSAIICH COeIH-
HSIFOTCS MIOTIEPEYHOM MBIIIIEH U3 KJIETOK IJIaJIKOW MBIIICYHON TKAHH.

O6o3nauenus: 1 - cnusucTas, 2 - BOJOKHUCTO-XpsIeBas 000JI0YKH, 3 - aj-
BEHTHUIIMS, 4 - MHOTOPSJAHBIM MEpLATEIbHBIM SMUTEIUN, 5 - PECHUUKH KJIETOK
SIUTEINS, 6 - OOKAJIOBUAHBIC KJICTKH, 7 - COOCTBEHHBIN CJIOH, 8 - MOCIU3UCTHIN
CJIOM ¢ Xkejie3aMH, 9 - cepo3Hbie xene3bl, 10 - BbIBOJHBIC NIPOTOKM keje3, 11 -
norepevHas MbIIIIaA.

3apanue 49. M3y4nTh MUKPOCKOTTMIECKOE CTPOCHHE JICTKOTO.

Oxkpacka: reMaTOKCHJIMH-303UHOM.

Ha npenapate TpyaHO HalWTH MecCTO, rJe ObUM Obl BUJIHBI BCE, HHTEPECYIO-
e Hac CTPyKTypbl. [Ipuxonutcs cocTaBifATh KOMOMHUPOBAHHBIM PHUCYHOK MpHU
MaJjiOM YBEJIUYECHUHU.

BuiHpl MHOTOYHCIIEHHBIE JIETOYHBIE aJIbBEOJBbI (IIY3bIPHKHU), MEKIY KOTOPBI-
MU BBIJEIIAIOTCS pa3pe3bl OPOHXOB U COCYJIOB pa3HOro kanuodpa. bponxu - 310 BO3-
NyXOoHOCHbIe IyTH. [Ipu OONBIIOM YBETMYEHMM BHMJIHO UYTO, CIM3UCTasi 000JI0YKa
CpeaHero OpoHxa BBICTIAaHA MHOTOPSAHBIM MepIAaTeNbHbIM MUTEINEM. XPALIEeBON
CKEJIEeT 3TOro OpoHXa KakeTcs O0Opa30BaHHBIM U3 OTAEJBHBIX IJIACTHHOK, MOCTPO-
€HHBIX W3 THAJIMHOBOIO Xpslla. B NEHCTBUTENBPHOCTH IJIACTUHKUA COEOUHSIOTCS
JpYT € Ipyrom, o0opasys NpOJbIpABICHHBIN Kapkac Oponxa. Berpeuarorcest hecToHbl
- 3TO COKpAILIEHHbIE MEJIKUE OPOHXH, CO3/IAI0IINE BOJIHUCTBINA Y30p B BUJE TUPJISAH]L
U 3yOUHKOB.

PecniupaTopHbie (IpIXaTeabHbIE) MYTH JIETKOTO MMEIOT CIIOKHOE CTPOEHUE.
PecniupaTopHble (anbBeossipHbIE) OPOHXHUOJIBI, BBICTIIAHBI KyOUUYECKUM SIUTEIUEM.
OHu, pa3BeTBIASACH, AIOT AJIBEOJISIPHBIE XO/Ibl, HA CTEHKE KOTOPBIX MHOTO ajibBe-
OJI. AJIbBEOJISIPHBIE XOJIbl 3AKAHYMBAIOTCS AJIbBEOJIIPHBIMU MEIIOYKAMU, YCESIHHBI-
MU anbBeosaMu. CTEHKa anbBEOJI COCTOUT M3 IJIOCKOTO OJHOCIIOMHOTO SIUTENUS,
KHApy>XH OT KOTOPOTO0 HAaXOJSATCS 3JaCTUYECKUE BOJIOKHA U Kanwiurapel. Ha uzyya-
€MOM IperapaTe albBEOJIbl HMEIOT BUJ TOHKUX IIACTUHOK.

O6o3HaueHus: 1-cpemHuii OpOHX, 2-ero ciau3ucTas 000J0YKa, 3-XpsIIeBO
Kapkac, 4-aJibBe0JIbl, S-KPOBEHOCHBIN COCY/I.
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3aganue 50. M3yunTh MUKPOCKOTIMYECKOE CTPOCHUE TTOYKH.

[Ipenapat okpallieH reMaTOKCUINH-703UHOM.

[Ipenapar npeacTaBisieT co00il pa3pe3 KOPKOBOW U MO3TOBOM 30H MOYKHU.

be3 Mukpockona Ha CBET BUJHO, YTO MO3TOBas 30Ha 00pa3yeT BBICTYM - MO-
YEYHBIM COCOYEK KOTOPBIA BXOAUT B MOYEUYHYIO JIOXaHKY. BUIHO paznuuue Mexay
00erMH 30HaAMH HEBOOPYKEHHBIM TJIa30M.

[Ipn Manom yBeJIMYEHUH BUAUM, UYTO MOYKA CHAPYKU MOKPHITA BOJIOKHUCTON
Karncyiaou. B KOpKOBOM 30HE BHAMM MAJIbIIUTHEBBI TEJblA, U3BUTHIC KAaHAJIBIGI,
CTEHKa KOTOPBIX MOCTPOCHA M3 OJHOCIOMHOIO SMUTENHUS. 31€Ch K€ BUJIHBI pa3pe3bl
paguanbpHbIX aprepui. Ha rpanniie KOpKkOBOM M MO3TOBOM 30H BCTPEYAOTCA paspe-
3bl IYTOBBIX apTepuil. Mo3roBas 30Ha COCTOUT U3 COOMpATENbHBIX TPyOOUEK, KOTO-
pbI€ MOTYT OBITh Ha MPOJOJIHHOM, TONEPEYHOM, UM KOCOM CpE3€, MOCTPOCHHBIX U3
KyOuueckoro snurenus. Mexay coOupatelbHbIMU TPYyOOUKaMH BHUJIHBI pa3pe3bl
KPOBEHOCHBIX COCYJIOB.

O6o3Hauenus: 1 - pubOpo3Has Karcyna, 2 - KOpKoBasi 30Ha, 3 - MO3roBas 30Ha,
4 - moyeuyHble KIyOOUKH (Manbnueuessl TENbLA), S - pa3pe3bl KaHAIBIEB B KOPKOBOM
30He, 6 - coOupaTeapbHbIe TPYOOUKH B MO3TOBOM 30HE, 7 - pajualibHas apTepus, 8 -
nyrooOpasHasi apTepusi.

3aganue 51. 3apucoBaTh cxeMy CTpOE€HHs] He(pOHA M CIeNaTh Ha PUCYHKE
cieayrone obo3HaueHust: 1 - moyeuHoe (MaJbIIUTUEBO) TEJIbIIE U €T0 COCTABIISIO-
mue: 2 - IByXCTeHHas Kancyna [[lymaiauckoeo-boymena, 3 - COCyTUCTBIN KITyOOUeK,
4 - U3BUTOI MOUYEBOM KaHaJIEIl IEPBOTO MOPSAKA, WIH MPOKCUMAJIbHBIN KaHaJelw, S5 -
netnsa [ enne, 6 - U3BUTOW MOYEBOW KaHaJel BTOPOTO MOPSAKA, WIH JUCTATbHBIN
MOYEBOM KaHaJell, 7 - COOMpaTeNbHble KaHAIBI[bI, 8§ - COCOUKOBBIEC KAHAJIBLIBI.

3aganme 52. V3yunth MUKPOCKOTMYECKOE CTPOCHHUE CEMEH - HUKA.

[Ipenapar okpalilleH reMaTOKCUINH-?03UHOM.

[Ipu Manom yBenWueHUU BUIHA Kalcyia, TO €CTh HapykHas OenouyHast 000-
JI0YKa, MOCTPOCHHAS U3 MJIOTHOM HEO(OPMIIEHHON COeNMHUTENbHON Tkanu. OT Kartl-
CYJIbI BHYTPb CEMEHHUKA OTXOJAT TPAOEKYJIbI, MU TSXKHU, 00Pa3yIOIINE €r0 CTPOMY.
OCHOBHYIO Maccy OpraHa COCTaBJISIFOT CEMEHHbBIE N3BUTHIE KAHAJIbIIbI, 3aII0JIHCHHBIC
CIIEpMAaTO30UJIaMU Ha Pa3HBIX CTaausAX pa3BUTHS (cM. pazaen "OOmias sMOpuoIIo-
rus"). BugHa o0osiouka 3THX KaHAJbLIEB U3 COCIMHUTEIBLHON TKaHU. Mexay Ka-
HaJIblIaMH HAXOJIUTCS UHTEPCTULIMAIbHAS, TO €CTh PhIXJIasi COCAMHUTEIbHAS TKAHb C
KPOBEHOCHBIMH, JTUM(DATHUECKUMH COCYJaMu U HepBaMmH. B Hell BcTpedaroTcs HH-
JTIOKPUHHBIC KJIETKU Jlelouea, iy TIaHAyJIoIUTE. PaccMoTpeTh criepMaTo30M/IbI Ha
Pa3HBIX CTAIUSIX PA3BUTHS.

3apucoBaTh y4aCTOK Cpe3a CEMEHHHUKA MTPHU OOJIBIIOM YBEIUUYCHUHU.

Oo6o3navenus: 1 - 6enovynas 06o0uKa, 2 - TpaOEKyIbl, 3 - KPOBEHOCHBIN CO-
Cyn, 4 - SHAOKPUHHBIE KJIETKH Jlelouea, 5 - CeMEHHbIC U3BUTHIE KaHAIBIIBI, 6 - 000-
JIoOYKa KaHajbla, 7 - sapa GuOpOIuToB, 8 - CriepMaTOroOHUH, 9 - CIEepPMaTOLUTHI
nepBoro nopsiaka, 10 - cmepmaTonuThl BTOporo nopsaka, 11 - cnepmatuasi, 12-
criepMato30usl, 13 - sapa cycrenTonutoB (kiaetok Cepmonu).
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3aganue 53. M3y4uTh MUKPOCKOIMYECKOE CTPOCHUE STUUHHUKA MJIEKOTIH-
TaIOILIETO.

[Ipenapat okpalieH reMaToKCHINH-303UHOM.

Bnauane Hy>kHO pa3o0OpaThCsi B CTPOCHUHU Ipenapara Mpu MajoM yBeJIHue-
HUH, a 3aT€M H3YYUTh €ro CTPYKTYpbl IIpH OonbiioM yBenuueHuu. [Ipu 3apucoBke
npenapara npuxouTcs Je1aTh KOMOMHUPOBAHHBIN PUCYHOK, TaK KaK B OJIHOM IOJIE
3peHus HEe BUIHBI BCe CTPYKTYpbl. CHapyXH SIMYHUKA HAXOIUTCS MOBEPXHOCTHBIM
AIUTENHM, TTOJ HUM PacIoJiokeHa OejouHass 00070YKa U3 COSAUHUTEIHHONW TKAHM.
[lepudepudeckas 4acThb opraHa - KOPKOBOE BEIECTBO, COJACPKHUT (DOJUTMKYIIBI Ha
pa3HbIX CTagusax pa3BuTus. LleHTpanbHas 4acTh - MO3TOBOE BEIIECTBO, COACPIKUT
KPOBEHOCHBIC, IMM(pATHICCKHE COCYABl M HEPBHI. B KOPKOBOM BEIIeCTBE HAMIO pac-
CMOTPETh NPUMOPOUATbHBIE, TIEPBUUHbBIC, BTOPUYHBIE, TPETUUHBIE U 3peibie (epaa-
¢o6b1) PONHKYIIBI U KENThIe Tena. B BbIIEHA3BaHHBIX (POJUIMKYIAX COAEPIKHUTCS
OBOIIUT NEPBOTO MOPSAIKA.

O6o3HaueHus: 1 - MOBEPXHOCTHBIN »nuTenui, 2 - Oemounas obojouka, 3 -
KOPKOBOE BEILECTBO, 4 - MO3roBo€ BelecTBO. DOMKyNbL: 5 - IPUMOPIUATIbHBINA, 6
- MIEPBUYHBINA, 7 - BTOPUYHBIN, § - TPETUUHBIN, ¢ HEOOIBIION MIENbI0, 9 - 3peNblid U
ero yactu: 10 - Teka, TO €CTh COEIMHUTENLHOTKAaHHAs o0oouka, 11 - dommukysp-
HBIC KJIETKHU, 12 - moJocTh, 13 - siiiieHOCHBINH OyTOpoK, 14 - OBOIIUT NEPBOTO MOPS/I-
Ka, 15 - )xenroe Teno.

3apanue 54. V3yunTh MUKPOCKOIMMYECKOE CTPOCHUE CTEHKHM  MAaTKH.

[Ipenapar okpaiieH reMaTOKCUIMH-303MHOM U TPEACTaBIIAeT cCOOON morie-
PEUYHBIN pa3pe3 pora MaTKH.

Cnenyer paccMOTpPETH Npenapar IMpyU MaJOM YBEIIMYEHUH, OPUEHTUPOBATh-
csl B 00LIEM, CTPOEHUU OpraHa U 3apUCcOBaTh YacTh €r0 CTEHKH BO BCIO TOJILIUHY.
[IpocBeT MaTku UMeeT BUJ IIETHU, TaK KaK CIM3UCTas 000J04Ka coOpaHa B CKIIaJ-
k. CTeHKa MaTKU COCTOUT U3 TPeX 000JO0UYEK: SHIOMETPUS,, MUOMETPHUS U TIEPH-
MeTpusi. DHAOMETPUN (BHYTPEHHsS 000JI0YKa) BBICIAH OJHOCIOMHBIM KyOude-
ckuM snuTenueM. [1og HUM HaxoauTcsi COOCTBEHHBIN CIION M3 COCAMHUTEIIBHOM
TKaHu. B 9TOM cioe HaxoauTcs TpyOuaTbie MATOYHBIE KeJe3bl, KOTOPbIE BCTPE-
YalOTCS Ha MPOJIOJbHBIX, KOCBIX, @ MHOT/AA W MonepeyHbix cpe3ax. [lepememias
npenapar, HETpyJAHO HalTH YCThS kKeJie3, KOTOPhIMU MOCHEAHUE OTKPHIBAIOTCSA B
IIOJIOCTh MATKH.

BTopas o6osiouka - MUOMETpUH, TOCTPOCHA U3 TJIAJKON MBIIICYHON TKaHU,
UMeEeT Tpu cios. BHyTpeHHUi, Hanboiee MOIIHBIN CIIOH, UMEET LUPKYJISIPHOE
pacnoi0KEHNE MBIIIEYHBIX MTy4YKOB. CpeTHUIN, COCYAUCTBIN CIOW COAEPKUT MHO-
ro KPOBEHOCHBIX COCYJIOB M COEIMHUTENbHON TKaHu. HapyxHblIil cioil o6pazoBaH
MPOJOJIBLHBIMU MBIIICYHBIMU MMydkamMu. CHapy>KU MaTKa MOKPhITa CEPO3HOU 000-
JIOYKOM - IEpUMETPUEM, COCTOSIIUM U3 COCTUHUTEIbHON TKAaHU U ME30TEIIHS.

O6o3HaueHus: 1 - SHIOMETPHH, 2 - SIMUTEIUAIBHBIA CIIOH, 3 - COOCTBEHHBII
CJIOH, 4 - MATOYHBIE JKEJIe3bl, 5 - BEIBOAHBIC MMPOTOKH, 6 - MBIIIIEYHAsT 000JI0YKa U €€
ciou: 7 - BHYTPEHHHM, § - cpeanuit, 9 - HapyxHbii, 10 - nepumerpuit, 11 - maTou-
Has CBs3Ka, 12 - MpOCBET MATKHU.
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Peryaupyonue 1 MHTErpupyouue Oprafbl
(HeliporyMopajibHOM peryJisiiuu)

3aganue 55. M3yunTh I'MCTONIOIMYECKOE CTPOCHHE MHUOKapJa (CM. MbIIIEY-
HYIO TKaHb)

[Ipenapar mpeacraBisieT coO0i BEpTUKAIBHBIN Cpe3 ydacTKa CTCHKU Cepilia
nomaau. TonmmHea cTeHKW 3HauuTenbHa. Hano BeIOpaTh Hanbosee CBETIIBIN yya-
CTOK, KOTOPBIM M3y4aroT IPU MajoM U 0oJIbIIOM yBenndeHuH. CepAedHble MbIIIeY-
HbI€ BOJIOKHA MMEIOT MPOJIOJIBHYI0 HUCUEPUEHHOCTh, 00YCIOBIEHHYIO MUOPUOPUII-
namu. Ilonepeynast nCYEPUEHHOCTD

BbIpakeHa cia00. BoylokHa COCTOSAT U3 KIETOK-KapJIUOMHOLUTOB. BonokHa
COEUHSIOTCS MEXIy CcOOOM IMpH MOMOUIM MepeMblYeK (IEPEeKIaauH), MOITOMY
MHUOKApJ, UMEET CEeTYaTO€ CTPOCHHE. BUIHBI OBaJbHBIE s/Ipa KapIWOMHUOLMUTOB.
Mexay NMy4yKOM MBIIIEYHBIX BOJIOKOH PACIOJIOXKEHBI MPOCIONKU COETUHUTETBHOM
TKAHHU C KPOBEHOCHBIMH COCYZaMH U HEpBaMH.

Oo0o3Hauenus: 1 - MbIlIEYHbIE BOJIOKHA, 2 - spa KapJUOMHUOLIMUTOB, 3 - MbI-
IIEYHBIE MEPEKJIAANHbI (IEPEMBIUKH), 4 - COEUHUTENbHAS TKaHb, 5 - KDOBEHOCHBIE
COCY/BL.

3aganue 56. M3yunTh THCTONIOTHUYECKOE CTPOCHUE apTEPUH MBIIIIEYHOTO THTIA

[Ipenapar npencrapiisieT cO00i MONEPEYHBII Cpe3 apTEepUH, OKpAIICHHbIN re-
MaTOKCUJIMH-303UHOM. [Ipy MajioM yBeIMYEeHUH BUAECH 3USAIOLIMI IPOCBET COCYA U
TpHU 00OJIOUKH €ro CTeHKU. BHyTpeHHsIs1 000/104Ka - MHTUMA, BUJIHA KaK BOJHHUCTAs
JIMHUS C BBICTYTAIOIIMMU B IPOCBET siApaMu sHA0Tenus. CHapy»Ku K 3Toi 000104Ke
OpujieraeT BHYTPEHHsISI 3jacThdeckas MeMmOpaHa, KOoTopass coOpaHa B CKIAJKH.
Cpenssast 0007104Ka - Meausi, MPEACTaBIECHA LUPKYJISPHO-PACIONOKEHHBIMU TJIa]-
KHUMH MBIIIEYHBIMUA KJIETKAMH, MEXAY KOTOPBIMU BCTPEUAIOTCS 3JACTUUYECKUE BO-
noxHa. HapyxHas o0osyiouka - aiBeHTHLUS, 00pa30BaHa PBIXJION COEIUHUTENIBHOM
TKAHbBIO C )KUPOBBIMU KIJIETKAMH, HEPBAMH U COCYIAMH.

3apucoBathb npenapar 1 clienarh Ciaeayrone 0003HauYeHus:

1 - sHHOTENMANBHBIH, 2 - TOJPHIOTENNATIbHBIN, 3 - BHYTPEHHSS AJlacTUYEeCKas
MeMOpaHa; CJIOM UHTUMBI: 4 - MeJus, S - aIBEHTULUS, 6 - IPOCBET apTEepUU.

3amanue 57. V3yunuTh CTpOEGHHE KPACHOTO KOCTHOTO MO3ra U TMPOIECC KPo-
BETBOPEHUS

KpacHslil KOCTHBIN MO3T U TUMYC OTHOCSITCS K EHTPAJIbHBIM OpraHaM KpoBe-
TBOPEHUSI U UMMYHHOM 3amuThl. KpacHbIl KOCTHBIA MO3T - 4acCTh KOCTH - TKaHb
CTYIHEBUJIHOM KOHCHUCTEHLIMM TEMHO-KPACHOI'O LIBETA, Y B3POCIBIX MIIEKOINTAO-
HIMX 3al0JHSAET ry0yaTroe BElIeCTBO TPyOUaThIX M IUIOCKUX KOCTEH M TO3BOHKOB.
Ero octoBoM siBiisieTcst peTukyssipHas (JumdouHas) TKaHb, IPOHU3aHHAS COCya-
mu ['MIIP. Nmeercss HEKOTOPOE KOIMYECTBO KUPOBBIX KIETOK. B MeTisix peTuky-
JISIPHOM CETHU U BOKPYT CUHYCOMIHBIX KAWJUIAPOB PACIOArarTCs KJIETKH KPOBH Ha
pa3HbIX CTaauaX pa3BuTusa. Macca kocTHOTO Mo3ra 6-7% oT macchel Tena. Yem ak-
TUBHEE )KMBOTHOE, TEM OO0JIbILIE COAEPKUTCS ITOr0 Mo3ra. Tak y ceBepHOTo OJIeHS -
13%, y xposnka - 2% K *KUBOU Macce. 31eCh 00pa3yroTCsl S3pUTPOLIUTHI, 3€PHUCTHIE
nerkonuThl (6a30¢huIbl, 503MHODUIBI U HEUTPODUITBI), MOHOITUTHI, KPOBSIHBIC TIJ1a-
ctuHkd, B — mum@ormtel u mumdoobaactel. [loaTromy 3TOT opras mo mnpaBy Ha3bIBa-
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10T "dabpuka kpoBu". cxoaHOM, CTBOJIOBOM KJIETKOM 11Jisi 0Opa3oBaHus Bcex (op-
MEHHBIX 3JIEMEHTOB KPOBH SIBJIICTCS MOJIMIIOTEHTHAS! CTBOJIOBAs KJIETKA.
NMMyHHOKOMITETEHTHBIMH KJIETKaMu SBISIOTCS T- n B - mumdonutel, 06pa-
3yIOIHUecs B CHEIUATN3UPOBAHHBIX opraHax u3 JuMdooOmactoB. T - mumMdOIUThI
oOpasytorcs B TUMyce, a B - mumdoruter B Oypce @abpuiinyca y MTHII, OTCIOIA UX
U Ha3BaHUE. AHAJIOTOM ATOW OYpPChl y MJIEKOMUTAIOIIMX SBISIETCS KPACHBIA KOCT-
HbIi MO3T. T - 1 B - mumdonuTs - 310 Masnbie tuM@PonuTel. T - TUMQOIUTHI MeTbUYe
U y HUX OoJiee TeMHas [IUTOIIa3Ma U 0oJiee Tiajikasi MOBEPXHOCTh, yeM y B - num-
(GOIMTOB, Y KOTOPHIX 3aMETHO CBETJIOE MEPUHYKIICAPHOE MPOCTpPaHCTBO. T - JHUM-
dounThl 00eCneunBalOT KIETOYHBIN ((aronuTo3) UMMyHHUTET, B - aum@ouuTs! -
TYMOPaJIbHBIA UMMYHHUTET. DTH JTUM(POLUUTHI KOJOHU3ZUPYIOT (IIOCEISIFOTCS) B IEPH-
(depruueckrux opraHax UIMMYHHOU 3aIlIUTHI: CEIEe3CHKE, TUM(ATUIECKUX y3Iax u Jp.

3aganue 58. M3yunTh MUKPOCKOIIUYECKOE CTPOCHUE TUM(PATHIECKOTO y3I1a

JlumdaTtuueckue y3ibl SABIAIOTCS NepudepuIeCKUMU OpraHaMu KpOBETBOpE-
HUSI 1 UIMMYHHOU 3allUThl, B KOTOPBIX COJAEpXaTCs U J03peBatoT B - mumdonutsr,
00ecreynBaofe ryMOpadbHbIii UMMYHUTET U T- TUMOOIUTHI, OCYIIECTBIISIONINE
KJIETOUYHBI UMMYHUTET. DTH JTUMQOIUTHI 3aHOCATCS CIOla C TOKOM KPOBH C TUMYCa
Y KpacCHOTO KOCTHOTO MO3Ta.

[Ipenapar mpexacraBisier coboil cpe3 TUMGATUUECKOTO y3i1a, OKpAIICHHBIHN
reMaTOKCUINH-303HHOM.

CHapyxu nuM@aTH4ecKoro ysjia BUAHA Karcyja, BHYTPh OT KOTOPOH HAYT
MEPErOpoJIKK - TpabeKybl. Bece ocTtambHOE BEMIECTBO OpraHa 3amoJIHEHO JTUMGOu-
HOM TKaHbIO - mapeHxumoil. OHa UMEET JIBa BEIIeCTBA: KOPKOBOE U Mo3roBoe. Kop-
KOBOE BEIIECTBO JICKHT IO Neprudeprun U UMEET JBE 30HbI: KOPTUKAIBHYIO U Mapa-
KOPTUKaJIbHYI0. B KOpTHKanbHOW 30HE Haxonarca jaumdbaTudeckue (OJLTUKYIbI
OKpyIJIoN (hOpMBI, UMEIOIME TEMHYIO OKpacky. LleHTpanbHas 4acTh (QOJIIMKYIIOB
OoJiee cBeTIasi - 3TO pEaKTHBHBbIE LEHTPhl. B KOpTHKaIbHOU 30HE A03peBatoT B -
auMdoruTel. [TapakopTukaabHas 30HA JEKUT HA TPAHUIE C MO3TOBBIM BEIIECTBOM,
3nech coaepkarcst T - TuM@OIUTHI.

Mo3roBoe BemecTBO MPEACTaBISET COOOW MPOAOHKEHHE (OJUTUKYIIOB U Ta-
padoIUTUKYISIPHOM 30HBI B TUIyOh y371a, UMEET BUJl TSHXKEH U HOCUT Ha3BaHUE MSIKOT-
HBIE TSOKH (ITHYPBI). DTO CKOTUICHHE JIMMQOIMTOB, TNIa3MAaTUHYECKUX KIETOK U MaK-
podaroB. Mexay Kamncyioil u TpaOekynamu, ¢ OJHOM CTOPOHBI, (POJTUKYJIAMH H
MSKOTHBIMU IIIHYpaMH, C IPYrOl CTOPOHBI, HAXOASTCS CHHYCHI, 10 KOTOPBIM MEJ-
JIEHHO TeueT JuMda ¢ MPUHOCAIIUX B BEIHOCSIINE TUM(ATUUECKUE COCYIbI.

3apucoBath NPU MajOM YBEJIMUYEHUH YacTh KOPKOBOT'O M MO3TOBOT'O BEIIECTBA.

Oo6o3Hauenus: 1 - karncyna, 2 - Tpabexyibl, 3 - KOPKOBOE BelIeCTBO, 4 - (HoJ-
JIMKYJ, 5 - PEaKTUBHBIA LEHTP, 6 - MapakOpTUKaIbHAs 30HA; 7 - MAKOTHBIC TSKU
MO3TOBOTO BEIIECTBA, 8 - CUHYCHI.

3ananme 59. M3yunTh ruCTONOTHYECKOE CTPOCHHE runodusa

['unodus u runotanamyc sSBISIOTCA HEHTPATbHBIMUA YHAOKPUHHBIMU OpraHa-
MU, 00pa3ys €auHbI MOPPOPYHKIMOHANBHBIA KOMIUIEKC -—THIOTaaMO—
rUNo(QU3apHyI0 CUCTEMY

['unodpu3 (HMKHUIA MO3TOBOM MPUAATOK, MUTYUTApHAS Kelie3a) UMEET ABE J0-
nu: aaeHorunodus u Heporunogus. ITU 10JIM OTIIMYAIOTCS MEXKITY COO0M IMOpHore-
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HE30M, CTpoeHueM U (QyHKIuen. AneHorunodus (aaeHo-Kene3a) - Kelne3ucTas, Iie-
pEemHsISA IO Pa3BUBACTCS W3 DIUTENUS KPBIIIM POTOBOM mmoJjiocTh (kapmaHa Patke)
MOCTPOEHA M3 AIHTEINATIBHBIX KJIETOK, BbIPA0ATHIBAIOIIUX TPOMHBIE U ITyCKOBBIC
ropMoHbl. OHa UMEET TPU YACTH: MEPETHIO0 (CaMyto OOJIBINYI0), TyOepalbHYI0, WU
OyrpoByl0 ® TpOMEXKyTO4YHYH0. llepenansis dYacTh COCTOMT W3 (YHKIIMOHAIBHO U
CTPYKTYPHO Pa3IUYHBIX alluI0(PMIbHBIX, 0a30(pHIbHBIX B XpoMOGpOOHBIX KiieTok. Ha
AKTUBHOCTH aJICHOTUNO(U3a BIUSIOT PUIH3UHT-TOPMOHBI (JINOSPUHBI U CTaTUHBI) TH-
noraiamyca (moaoyropbsi). ['umnoranamyc - 3To CBS3yIOIEE 3BEHO MEXKAY HEPBHOU U
SHIOKPUHHOM CHUCTeMaMH, TaK Kak B HEM HEpBHbIC UMITYJILCHI TpeoOpa3yroTcs B
HEHPOTOPMOHBI: OKCHUTOITMH ¥ Ba30MPECCHH, U PHUIN3UHT-TOPMOHBI: JIMOCPUHBI U CTa-
THUHBI. N3yyaemblii HAMH TUCTOJIOTUYECKUI Mpenapar MnpeacTaBisieT coOoi cpe3
rurnou3a ¥ TUImoTaIaMyca KOIIKHA, OKPAIICHHBIA TeéMaTOKCHUIIMH-203MHOM.

BuzyanbHO, TO €CTh IPOCTHIM HEBOOPYKEHHBIM TJ1a30M 0€3 MUKPOCKOTIA BHJICH
KpacHbIM KBaJIpaT - 3TO Y4aCTOK rOJIOBHOTO MO3ra, KHU3Y OT HEro CBUCAET TUIO(U3,
COCJIMHEHHBIN ¢ TUIoTaIaMycoM BopoHKko#. [lepenusisi vacTe aneHorunodusza MHTEH-
CUBHO OKpaiieHa. Mexay Hell ¥ MPOMEXYTOUYHOM 4acThl0 UMEETCs IIeJb - 3TO OCTa-
Tok kapmana Patke. Tak kak cpe3 cjenaH KOco, TO IPOMEKYTOYHasl YacTh B BUJIC UH-
TEHCHBHO OKPAIIICHHOTO KOJbIIa OKpYy)kaeT Herporunodus. TyOepanbHas 9acThb - 3TO
HaIpaBJICHHBII BBEpX OTPOr TepenHed yactu aaeHorunopusza OHa HaxXOIUTCS B BO-
pPOHKe, coeAuHsitone runodus ¢ runoraiamycom. Heiporumnodus okpaiieH B Oe-
HO-PO30BBIH I[BET, KPOME SI/Iep MATYUIIMTOB B HEM BHIHBI Pa3pe3bl KAMMJUIIPOB.

3apucoBaTh CXeMy CTPOCHUS TUITO(H3a U TIOKA3aTh €r0 CBA3b C TUIIOTAJIAMYCOM.

O6o3nauenus:  l-ameHorunodus W €ro  4Yactu:  2-mepeaHss,  3-
npoMexxyTouHas, 4- OyrpoBas (TyOepaibHasi); S-11eJb - OCTaTOK kapMmaHa Pamke, 6-
Herporunopus, 7- numyuyumsl, 8-KpOBEHOCHBIE COCY/IBI.

3aganue 60. M3yunTh THCTONIOTHYECKOE CTPOCHNE CIMHHOTO MO3Ta

CrnuHHOM MO3r siBisgeTcs: coctaBHOM yacThio [IHC. PacrnonokeH B m0O3BOHOY-
HOM KaHaJie, MPEeACTaBIsieT coO00W TspK (IIHYpP) CIUIIOIICHHBIA JTOPCOBEHTPAJIBHO.
[Ipenapar npencrapisger coO0W MOMEPEYHBIA Cpe3 CIIMHHOTO MO3ra, UMIIPETHUPO-
BaHHBIN cepedpom o Kaxasto.

PaccmarpuBas npenapaTr Ha CBET HEBOOPYKEHHBIM TJIa30M, CIEAYET 3apHUCo-
BaTh OOLIYI0 KapTUHY pa3pe3a CIIMHHOTO Mo3ra. B cepeanHe CIMHHOTO MO3ra Haxo-
JUTCS CEPOE BEIECTBO, HAITOMUHAIOIIIEE JeTAlyo 0abouky, win 0ykBy H. JleBas u
NpaBasi MOJOBUHBI 3TOTO BEIIECTBA COCIMHEHBI CEPOM CIAMKOW, B KOTOPOW HaxXo-
JUTCS LEHTPaIbHbIA CIUHHOMO3TOBOM KaHall. [lo mepudepun Mo3ra pacmnosioxkeHo
0eJsioe MO3roBO€ BEILECTBO, K HAPY>KHOM MOBEPXHOCTH KOTOPOTO MpUJIEraeT MArKas
MO3roBasi 00oJyiouka. BeHTpanbHas cpeMHHAs MIENb U JIOpCalibHasl CpEIMHHAS Tie-
pEeropojika 3aroJIHeHbl COCTUHHUTENbHON TKaHblo. Haxomum neHTpanbHble (Oosee
MOIIIHBIE) U JOPCAJIbHBIE POra CEPOro BEUIECTBA; BEHTPAIbHbIE, JOPCAIbHBIE H Ja-
TepaJbHble KaHATUKU OEJoro BellecTBa. B IEHTpaJbHBIX porax ceporo BeUIecTBa
HAXOJATCS MOTOPHbIE HEPBHBIE KIIETKH.

3apucoBath MPU MAJIOM YBEIMYEHUH MUKPOCKOTIA.

O0o3HaueHus: 1 - msrkast Mo3roBasi 000JI04YKa; 2 - BEHTpaIbHAs CPETUHHAS 1LIEITb;
3 - mopcalibHasi CpeiMHHAas Ieperopojika; 4 - cepas cnaiika; 5 - [eHTpaIbHbIA CIIUHHO-
MO3r0OBOH KaHai;, 6 - BEHTPAJIbHBIE U 7 - JOPCAIbHBIE POra CEpOro BEIIECTBA; § - HEMpO-
HbI, 9 - mopcasnbhble, 10 - BeHTpayibHbIe, 11 - naTepaibHble KAaHATUKH OEJI0TO BEIeCTRA.
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