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BBEOEHWME

['ucTonorus — pazaen OMOJIOTKMU, U3yHAIOIIU TKAaHU MHOTOKJIe-
TOYHBIX JKMBOTHBIX. B HacTosee BpeMs MPUMEHSETCS ONpe/esiCHue
TKaHU 4epe3 ouggepon — COBOKYMHOCTh KJIETOUHBIX (OPM pas3iany-
HOW CTENEHU 3PEIOCTH OJHOTO TMCTOM€HETHYECKOTO PAA, COCTAB-
JAOIUX Ty WA WHYIO JuHUIO Jauddepenuupoku. HauanbHoi
KJICTKON nudepoHa SBISICTCS cmeoa106as KiemKka, CIeAyIolas cTa-
IS — HOJIYCMBOJI08ble KIemKU, KOTOpble MOTYT auddepeHmpoBaTh-
Csl TOJBKO B OJTHOM HaIpaBJICHUM; 3aKaHYuBaeTcs nuddepon craau-
el 3penvix YHKYUOHATIbHBIX KI1eMOK.

Tkanb — 310 cucteMa MOP(}O-PYHKIHMOHAIHHO EUCTBYIOIINX
KJICTOUYHBIX AU(PEPOHOB, pa3IMYAIONINXCS 110 T€HE3Y, HAMPABICHUIO
U YpOBHIO TU(PDHEPEHIIUPOBKHU KIETOK, CIEI0BATEIbHO, TKAHb MOXKET
COCTOSITh M3 OJHOTO WJIM HECKOJBKUX IU(PGHEpOHOB KIETOK M HX
MIPOM3BO/IHBIX.

3amava oO1Iel TUCTOJIOTUH — UCCIAEAOBAHUE OOIIUX MPUHITUIIOB
Pa3BUTHSA, CTPOEHUS U (PYHKIIMOHUPOBAHUSA TKAHEH )KUBOTHOTO Opra-
HU3Ma.

B nanHOM mpakTHuecKoM IocoOuu omnrcaHo 35 mpernaparos, Ko-
TOpBIE COMPOBOXAAIOT 67 PUCYHKOB (B TOM 4ucie 26 pUCyHKOB Ip U-
JI0’KEHUI ), 3aMMCTBOBAHHBIX M3 PAa3HBIX PYKOBOJACTB M YUE€OHBIX IO-
coOuii (OTpedaKTUPOBAHHBIX C MOMOIIBIO KOMIBIOTEPHOU Mporpam-
mbl HP Photo & Imaging).

N3noxeHne OCHOB THUCTOJIOTUUECKOW TEXHUKH W MHUKPOCKOIHUHU
MPECIICYET 1eJIb O3HAKOMUTH CTYJIEHTOB C MPUHIUIIAMH 00pabOTKH U
U3YYEHUS] TUCTOJIOTMYECKUX OOBEKTOB. DTO HEOOXOIUMO JIJIsi IPABUIIb-
HOTO TMOJAXO0Jla K M3YYEHHI0O W MOHMMaHUI0 MOP(]o-(HyHKIMOHAILHOMI
cnenu@UKN TUCTOJIOTUYECKUX CTPYKTYP.

[TpakTueckoe mocoOHWe CTaBUT CBOEH IEIBIO ONTUMU3UPOBATH
y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh 0 YCBOCHHUIO MaTepuaia
kypca «l'ucronorusi». [IpakTuueckoe nmocodue BKIIOYAET TEOpETUYE-
CKMI M NPaKTHUYECKHI pa3jeibl, a Takxke npuiioxkeHus. OHO MOXET
OBITh HMCIIOJB30BAHO KaK Ha Ja0OPATOPHBIX 3aHATUSIX IO COOTBET-
CTBYIOIIUM TeMaM Kypca «I MCTOJIOTUs», TaK U JJIsl CAMOCTOSTEIbHON
MOATOTOBKH.

AJZlpecoBaHO CTyIeHTaM OHOJOTHYECKOTro (haKyIbTeTa.



Tema 1l DIIUTEJIMAJIDHBIE TKAHU )
(ITOKPOBHBIN 1 BBICTMTAIOILIVIN DITUTEJINWN)

1 OO6mas XxapakTepUCTUKA SMUTEINATbHBIX TKAHEH.
2 OIHOCTOWHBIN SIUTEIUN.

3 TlceBIOMHOTOCIONHBIN (MHOTOPSIAHBIN ATTUTENNN ).
4 MHOTOCIONHBIN AMUTEIINM.

OcHoBnvle nonamusa no meme

OnurenuaibHas TKaHb MPEACTABISET COOOW OJHOCIOWHBIC WU
MHOTOCJIOWHBIE€ TIACTHI, MOKPBHIBAIOIINE BHYTPEHHHUE WA BHEIIHUE
MOBEPXHOCTU JIIOOOTO OpraHu3zMa. DnuTeNualbHas TKaHb KOXH U
AMUTENMANIbHAs BRICTUIIKA NIEPEIHEr0 U 3aTHETO OT/JEIOB MUILEBAp U-
TEJILHOIO TPaKTa Pa3BUBAIOTCS U3 9KMOOEepMbl; SIIUTEIINN OCTAIbHBIX
OT/IEJIOB MUILEBAPUTEIILHOTO TPAKTA, IEUYCHU U MOJKEITYIOUYHOM K e-
J€3bl PA3BUBAETCS U3 9HMOOEPMbL.

DnuTenualbHble TKAHU UMEIOT CBOM OCOOCHHOCTH:

— KJeTKHM o0Opa3yloT IJIacThl, T.€. HENPEpPBIBHBIA CIOHM, Ojsaromaps
TOMY, YTO WX Kpas COCIMHEHBbl MEXKJICTOYHBIMU KOHTAKTAMU
(darme 1eCMOCOMBI) U MajJo MEXKJIETOYHOTO BEIIECTBA;

— Jexat Ha 0azanbHOUM MeMmOpaHe (1o npoucxoxaenuto u3 PBHCT —
ATO HEKJIETOYHOE 00pa3oBaHue (1MK) U3 KOJIareHOBBIX BOJIOKOH,
WHOT/Ia BCTPEYAIOTCSl PETUKYISIPHBIE BOJIOKHA, MATPUKC U KJIETKH
PBHCT, koTopble nX MPOU3BOIAT;

— HE MMEIT COOCTBEHHOTO MUTaHUSl (HET KPOBEHOCHBIX COCYJIOB),
nonydaeT nutarenabnbie BeniectBa u3 PBHCT nyrem ux nuddy-
3UH yepe3 0azaabHyl0 MeMOpaHy;

— 00orato MHHEPBUPOBAHBI;

— KIETKU TeTepONOosIpHbI (€CTh Oa3alibHBI M aNUKaAJIbHBIA MOJIOC
KJICTKH);

— BBICOKAs pereHepanusi.

MopdodbdyHkroHambHas KiIacCUhUKAIMS YTTATEIIH:
1 noxposmwbiil (BBICTUIAIONINN); TEPMUH 8bICHUNAIOWUL YTIOTPEOIISIET-
Csl TOJTBKO K TIOJIBIM BHYTPEHHHUM OpTaHaMm;
2 Jicene3ucmolil.
OcHoBHast (yHKIUSI TMOKPOBHOTO M BBICTUJIAIOIIETO JMIHUTEIIHS
SBJISICTCS 3aIl[UTa, a TAK)KE y4acTHE B 0OMEHE BEIECTB.
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ITOKpOBHBIN AMUTENUN JEJISIT Ha HECKOJIBKO THUIIOB (TIPUIIOKEHUE
A, puc. A.1-A.7) B 3aBUCUMOCTH OT YHCJIa KJIETOYHBIX CJIIOEB U (HOp-
MBI OTJICIBHBIX KJIETOK (pHC. 1).

TUTO CKHH
TIpocToH KyOH4YeCKHH
(TOMIHHOH LHTHHAPHY €CKHH
/ B OJIHY KIIETKY) PEeCHHYIHEBIH
IIOKPOBHBII MHOTOPSLAHBLIH
STHTEHH
\ CIOKHbI Tep exoTHbI

(TONIIHHOFH B gl MHOTOCITOHHBIH
HEeCKOJILKO KIIETOK)

Pucynok 1 — Knaccudukaiyss TOKpOBHBIX SMIUTEIHUATBHBIX TKAHEH [ 7]

Bonpocwt 0nsa camoxonmpons:

1 Kakue 0cOOEHHOCTH UMEIOT BCE MUTEINATIbHbIC TKAHU?

2 Kakue pa3HOBUIHOCTH OJHOCIOWHOI'O AMUTEIHUS CYIIECTBYIOT
Y TJI€ OHM JIOKAJIM30BaHbI B OpraHuzme?

3 B dem 0COOEHHOCTH CTPOCHHMSI TICEBAOMHOTOCIOMHOTO (MHOTO-
PAITHBIN ) STTATEIIHI?

4 Kakue (pyHKIIUU BBITIOJHSAET MHOTOCIONHBIN STUTENHIT?

5 Kakoe cTtpoeHue mMeeT MHOTOCJIONHBIN OpOrOBEBAIOIINM, He-
OpPOTOBEBAIOIINM U MEPEXOIHBIN SITUTETUN?

JlaGopatopHnas pabota
«Ocobennocmu cmpoenusa nokpobroezo
(Bvicmuaaroweco) snumeaus»

esb: u3ydyeHrue CTPOECHUS pa3IMYHBIX BHUJOB MOKPOBHOTO U BbI-
CTUJIAIOLLETO AIUTENUA.
Mamepuanvt u oo6opyooeanue:

- CBETOBOW MUKPOCKOII;

- TOTOBBIE Ipemnaparhl: OJHOCIOWHBIM MPU3MATHUECKUN U KyOude-
CKUW DIUTENINM, NTOYKa KPOJIMKA; OJHOCIOWHBIN MJIOCKUAMN dIUTE-
Ui (Me30Tenuil), OpbbKeKa KpoJinKa; OAHOCIONHBIN NpU3MaTH-
YECKUN KYTUKYJISIPHBINA (KaeM4aTbli) 3MUTENWM, TOHKas KUIIKa
KOIIIKW; OJTHOCIIOMHBIN MepIaTeIbHBIN SMUTEINM, KUIIICUHUK 0€3-
3yOKH; OJHOCIOWHBI MHOTOPSAHBIN MEpIAaTeIbHBINA SIUTEIHH,
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Tpaxesi KOIIKWA;, MHOTOCJIOMHBIM TIIOCKUM ¢J1ab0 OpOTOBEBAIOIINIMA
SIIUTENNN, POTOBUIA TJIa3a KOPOBBI; MHOTOCIOWHBIM IUIOCKHH
CHUJILHO OpPOTOBEBAIOIIMI SMUTEIUN (AMUAECPMUC), KOXKa Tajbla
YEJI0OBEKA; NEPEXOIHBIA SIMUTEIINN MOYEBOTO MY3bIPA.

Xoa padoThI

IIpenapam 1 OO0HOCAOUHBLI NPpUSMATMULECKUT U
KyOouneckuil snumesuu

IIpu mManomM yBEJIMYEHUH HANO HAWTH TMOIMEPEUYHBIE CPE3bI MOYECU-
HBIX KaHAJIbIIEB, UMEIOIINX BUJI OKPYTJIBIX WM OBAJBHBIX MOJIBIX 00pa-
30BaHMM, BBICTIIAHHBIX OJHOCIIOMHBIM sniuTenueM. Hago BeiOpaTh kaHa-
Jiel], BBICTJIAaHHBIA OJIHOCIOWHBIM Mpu3MaTuyeckum (puc. 24) u Kyou-
yeckuM (puc. 25) anuTennem, U3yuuThb IIPU OOJIHIIIOM YBEITUYCHHUH.

Pucynoxk 2 — Ilpusmatnueckuii (A) u kyonueckuii (b) snurenun [11]

Kpyrasie si0pa (1) kiieTok KyOUYeCKOTO SMUTENUST PACIIOI0KEHBI
B IICHTPE KJIETOK. B mpU3MaTHudecKkoM SMUTEINH sIIpa pacroiararoTcs
B OazanbHoM omoene Kiemok (2), KOTOpble 0OpalieHbl K COCIUHHU-
TEJIHLHON TKaHU W pacIojiararoTcs Ha Oazanvrou memopane (3). Anu-
KanbHble KOHYbl Kiemok (4) oOpaineHbl B npoceem kauanvya (D).
Mexy anukaJIbHBIMHA KOHIIAMH KJICTOK BUIHBI 3aMbIKamelbHble Niad-
cmunxu (6) — 00pa3oBaHus, NPEMATCTBYIOMINE MPOHUKHOBEHUIO TKa-
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HEBOM JKHJIKOCTH IO MEXKICTOYHBIM ITPOMEKYTKAM 3a TIPEACIIBI dITH-
TEJIMAJIBHOTO TIJ1acTa. B MOACTUIIAIOIEH SITUTEINN PHIXJIOW COCIUHU-
TEJIbHON TKaHU BHUOHBI s0pa coeounHumenbHo-mrannvix kiemok (7),
medicknemounoe eewecmeso (8), kanunnapor (9).

IIpenapam 2 Me3someautl caisvHUuKa KpoAUKa
(00HOCAOUHBLI NAOCKUTL INUMEAUTL)

[Ipenapar mpencraBisieT co00OM KycOYeK cajibHUKa B BUJEC IPO-
CBEYMBAIOLLIEH IUIEHKU, PACIUIACTAHHOM Ha NMPEAMETHOM CcTekJie. Ilpu
MaJioM YBEJIWYEHUH HAJIO BbIOpaTh Hanbosiee TOHKWM y4acTOK Mperna-
para, OKpalleHHbIN B )KEJITOBATO-KOPUYHEBBIN 1IBET.

Pucynok 3 — Me3orenuit
caJlbHUKA (TOTAJbHBIN
npenapart) [11]

[Ipu  GosbIIOM  yBETMYCHUHU
(puc.3) BUIHBI MHOTOYTOJILHBIC KJem-
Kku mezomenus (1) ¢ rpaHULIaMu U3BU-
aucto hopMbl. Tak Kak 00e MoBEpX-
HOCTH CaJIbHMKA TIOKPBITHI SITUTEIIH-
€M, TO B 3aBUCUMOCTH OT (hOKYCHUPOB-
ki (Tpu paboOTe€ MUKPOBHHTOM) XO-
pOIIIO BWIHBI KaK ZpaHuybl Kiemox
8epxHe20 snumenuaibro2o niacma (2),
TaK U epaHuysbl  KIemOK HUICHE20
niacma (3). B Kaxaou KlIeTke Me30-
TEIUST MOXKHO PAa3JIUYUTh OKPYIJIOe
WM OBaJibHOE s10po (4). BeTpeuarores
ogysidepnvie knemku (5). UHorna sij-
pa SIUTENHS KOKYTCA JISKAIINMHU Ha
NEPECCUCHUN  KJICTOYHBIX T'PaHHUIL.

D10 MO0 A20pa GNUMeENUATbHBIX KNemoK HudicHel niacma (6) canbHU-
Ka, JIN0O s10pa coedurHumenbvHomkauuwvlx Kiemox (7), BhIACIAIONIUECS
CBOCH BepeTeHooOpa3Hou ¢hopMoi u Oojiee TeMHOM Okpackoi. B co-
CIMHHUTEILHON TKAHU CaJlbHUKA HAXOIATCS KposeHoCHbie cocyobl (8).

[Ipenapam 3 Touxasa xuuixa kowku (00HOCAOUHDBLTL
NPUSMAMUUECKUTl KYMUAYAAPHbILL INUTeAUT)

OnHOCHOWHBIA MPU3MATUYECKUN KYTHKYJISIPHBIM SMUTEIUN BbI-
CTHJIAET CJIM3UCTYIO 000JIOUKY TOHKOTO KUIIIEYHUKA MIICKOTTUTAIOIIHX.
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ITpu Masnom yBenuuenuu (puc. 44) HagO0 OPUEHTUPOBATH MpEMa-
par Tak, 4ToObl eopcunku (1) M pacnoioKeHHbIe HIKE Kpunmol (2)

Pucynok 4 — OmHOCIONMHBIA TIpU3MaTHYe-
CKUM KYyTHKYJISIPHBIN (KaeMyaThblil)
snutenui [11]

HAaXOJWJINCh B BEPXHEWU
4acTH Cpe3da, HAWTU IIPO-
J0JIBHO pa3pe3aHHYIO
BOPCUHKY M BBIOpaTh Ha
€€ IMOBEPXHOCTH YYaCTOK
BEPTUKAIIBHO pa3pe3aHHO-
ro JMUTENUs, TOJA KOTO-
pPBIM HaXOJIUTCSl PEemuKy-
JIAAPHASL  COCOUHUMENbHAS
mkanw (3).

[Ipu OGosbiioM yBe-
muyenun (puc. 4b5) Hano
U3YyYUTh  OJHOCIIOWHBIN
SIUTEIUANIBHBIN  TUIACT.
OOuTeIMi B OCHOBHOM
COCTOUT U3 KIeMmOK NpPU3-
mamuueckou gopmor (4),
MEX]y HX aluKaJIbHBIMHU
KOHIIaMU 3aMETHBI epaHuU-
yvt kremoxk (5). Ilomsp-
HOCTh KJIETOK MPOSBIISIET-
csi B 0a3albHOM PacIoJio-
XKEHUU s0ep (6) U HaIU-
YUU Ha aKaJIbHBIX KOH-
ax KJIETOK KyYMUK)Jibl
(7). Ilom  KyTuKyJOH

MEX]Iy anrKaIbHBIMU KOHIIAMH KJIETOK BUIHBI 3aMblKamenbHble Nild-
cmunku (8). Cpenn OOBIYHBIX KJIETOK KUIIEUHOTO AIUTENIUS BBIICTS-
10TCs (OPMOM U CBETIION OKpacKoW Ookanosuowuvie xkiemxu (9), Mpo-
oynypytomue ciu3b. Mx dbopma 3aBUCUT OT CTENEHU HAIMOJHEHUS
cnu3bto. Hago HaliTh OOKamoOBHIHBIE KIETKHM Ha Pa3sHBIX CMaodusix
Haxonnenus (10) u evidenenus cexkpema (11). Mexny OazaabHBIMU
KOHITAMH SITUTEIINAIbHbBIE KICTOK BCTPEUAOTCS OJIYKIAIOMINE KISTKH
— mumgpoyumsr (12), MpOHUKAIOIITUE B YMUTEINN U3 MOJJICKAIIEH pe-
TUKYJISIPHOW coeauHuTeNnbHOM TkaHu (12). Tunuunoit 0OazanbHOMU

MGM6paHBI B 3IIUTCIIMU KMIIICYHUKA HCT.



[penapam 4 MmHo20psA0HbLI MepyamessHblil SNUMEAUT
mpaxeu cobaxu

[Ipu mManoM yBeIMYEHHH HEOOXOIUMO OPUEHTHUPOBATH IMperapar
TaK, YTOObI AMUTEIUATLHBIN IIACT HAXOAUJICS Ha BEPXHEM Kpae cpe3a
U U3Y4YUTh €ro Mpu OoJblIoM yBenudeHuu (puc. 5). Bee knetku snu-
menuanvrozo naacma (1) pacronoxeHsl Ha 6azanvhou memopane (2),
KOTOpasi OTPAaHMYMBACT SIHUTEIUN OT coedunumenvrou mranu (3).
BricoTa u opma snuTeNHaNbHBIX KJIETOK pa3iudHbl. Husxue ecma-
sounvle kiemku (4) pacIIMPEHHBIM OCHOBaHHWEM OOpaIlleHbl K 0a3aib-
HOM MeMOpaHe, a CY>KeHHbIMU BEPIIIMHAMH BHEAPSIOTCS MEXIYy OoJiee

5 7 8 9 5 6bICOKUMU 6CMABGOYHbIMU

knemxamu (5). Mepyamenvuoie
knemku (6) HAYMHAIOTCS OT Oa-
3aJIbHOM MEMOpaHbl U JIOCTH-
raroT CBOOOHOW MOBEPXHOCTH
AMUTEINATBHOTO IIJacTa; Ha
anKaIbHOW TMTOBEPXHOCTH OHU
UMEIOT PECHUYKH. Bhoxanosuo-
Hole knemku (7) HE HUMEIOT
pecHuuek. TpeyeonvHvle s10pa
(8) ATHX KJIETOK HaXOJATCS B

PucyHnok 5 — MHoropsinaeli Mepua-
TCIBHBIA SIUTEIHMH Tpaxen cobaku [11] 0a3abHOI YaCTH.

[Ipenapam 5 Mmoeocaoiinbiti naockuil Heopo2oBebaronyutl
ANUMeAUU NoA0CHU Pma

[Ipu mMaaoM yBEJIMYECHHH HAJI0 OPUEHTHPOBATH MpEMaparT TaKuM
o0pa3zoM, 4TOOBI AMUTEIUATBHBIN TUIACT HAXOIUJICS B BEPXHEHW 4acTu
cpe3a. Hamo BeIOpaTh ydacTok SIUTEINS, B KOTOPOM BHIHBI TPaHHIIBI
KJIETOK, M U3YUUTH €0 MpU OOJIBIIOM yBelIHUeHUu (puc. 6).

Inumenuanvuwviii niacm (1) OTAEIECH OT coeOuHUmMeNbHOU MKAHU
(2) 6azanvnoit memobpanoti (3), Ha KOTOPOH B OJUH CJIIOH PaCIIOIONKe-
Hbl npuzmamudeckue kiemxu (4) ¢ 3aKpyIVIEHHBIMU aNUKaJIbHBIMU
KOHIIaMU U sadpamu (5), AexamuMu ONMKe, K aluKaJIbHOMY KOHILY.
OTu KIETKU 00pasyroT baszanvHuiti crou (6). Bollie pacnonararorcs
HECKOJIBKO PSJIOB KJIETOK pazHO0Opa3HOM (POpMBI C LIEHTPAJIBHO Jie-
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KaIUMA ~ SIIPaMH.
Onu o0pasyrot crou
WUNOBAMBIX KIEMOK
(7). O6a cnost 00B-
CAMHSIOTCS B OOIIIHIA
pocmrosuiii croti (8).
Mumoswt kniemox (9)
3TOr0 CJIOS CBUJE-
TEJILCTBYIOT 00 HX
KaMOHMaTbHOCTH.
ITnockue knemku (10)
C  YNIOMHEHHbIMU
0BAILHLIMU  SI0OPAMU
(11) HakanmuBarOT B
UTOIUIa3ME  OEJIoK
KEpaTHH, B Pe3yJib-
TaTe 4ero MpeBpaIlaloTCcs B po2ossie weuytiku (12). Ot kietku oopa-
3YI0T nosepxrnocmuuiti ciou (13). B moactunaromieit anuteauii coeau-
HUTEIHHON TKaHW BUJIHBI 20pa coedunumenvromrkanuvix kiemox (14)
U meorckiemouroe seujecmeo (15).

Pucynok 6 — MHOTOCIOMHBIN TTOCKUIA
HEOPOTrOBEBAIOIINI dNUTENNI n00CcTH pTa [11]

[Ipenapam 6 Mmoeoca0tiHbIT NAOCKUTE 0po20Bebatouuil INumesuil
(anudepmuc). Koxa narvya uesobexa

OnuaepMuc TEMHBIM, a COCAUMHUTEILHOTKAHHAsT YacTh KOXHU
ceetnas. Ilpu manom yeenuuenuu (puc. 74) cieayer OpueHTHUPOBATH
npemnapar Tak, 4ToObl snumenuanvhsit niacm (1) HaXOIWICS B BEpX-
HEW 4acTu cpesa. ['panuiia snuTeNus 1 COEAUHUTEIIbHOW TKAHU UMEET
dbopMy CuIbHO U30THYTOM KpuBOH. Coedunumenvras mrans (2) TIIy-
OOKO BHAETCS B TOJIILY ANUTENHs, oOpazys cocouxku (3), Oorateie
kpogenocuvimu cocyoamu (4).

Hano nantu y4dacTok snmuaepMuca, pa3pe3aHHbId CTPOTO BEPTHU-
KaibHO. YacTh 3mujiepMuca, NpUMBIKaIONas K 0a3aibHoU MemMopaue
(5), obpazyet pocmroswiii croti (6). Ham HUM y3KWd, TEeMHOOKpAITIECH-
HbIA 3epruucmoi ciou (7). Bplllle HaXOOUTCS CBETIIOOKPAIICHHBIN,
CUJILHO OTpaKaroluil cBeT, oaecmsawuu caou (8). CaMbIM TOBEpPX-
HOCTHBIM M TOJICTBIM ABJSAETCA pozosou ciou (9), B KOTOPOM BHUIHBI
paCIONIOKEHHBIE APYT HAJl APYTOM OTBEPCTHUS — CEUEHHS] NPOMOKO8
(10) nomoswix orcenes (11), HaXOAAMIUXCA 3a MPEASIaMU dIUACPMUCA
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B COCJIMHUTEIbHOTKAHHOW YaCTHU KOXH. 3JIECh K€ HAXOMSTCS CKONje-
Hus ocuposwvix kiemok (12) u peyenmopwr (13).

9
oy

N Vo

PucyHok 7 — MHOroCIOMHBINA IUIOCKUM OpPOTrOBEBAOLINI
snutenuit (dnuaepmuc) [11]

Crnenyer M3ydduTh W 3apUCOBATh KaKABIA CJIOW AIUIAEPMUCA npu
oonvuom yeenuuenuu (puc. 7b). Pocmkoswiti croti (6) mpeacTaBicH
KJIETKaMHu JBYX BUIOB. [Ipusmamuueckue xiemku (14) ¢ MI0X0 BHI-
paKEHHBIMU TpaHUIlAMU H cmpykmypuposannvimu sopamu (15),
dbopMupyroT dazanvuviii crou (16). Ipyrue KiaeTku poCTKOBOTO CIOS
HEMPaBUWJIbHON OTPOCTYATON (POPMBI pacmoaraloTcsi B HECKOJIBKO psi-
0B U GOPMUPYIOT ciou wunosamvix kiemok (17). Beie HaxomsTcs
CJIOM TTOCTENIEHHO OPOTOBEBAIOIIMX KJIETOK. 3epHucmoiil ciou (7) 00-
pazoBaH 2-3 psgaMu KJIETOK BBITSAHYTOM (POpMBI, IIUTOILIa3Ma KOTO-
PBIX COICPKUT 3epHa kKepamozuaniuna (18) — MpOMEXKyTOIHOTO TIPO-
TyKTa, 00pa30BAHHOTO IO X0y MpEeBpalieHusi OCJIKOB B POTOBOE Be-
mecTBO — KepatuH. CleqyIomuid 3Taln OpOroOBEHUS XapaKTeprU3yeTcs
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HAKOIUICHUEM DJICUJIMHA, B PE3YyJIbTaTe YEro KJIETKU CUIIbHO MPEeIoM-
JSIOT CBET U POpMUPYIOT Orecmawuti ciot (8). ['paHuIbl KJIETOK 3TO-
ro CjIosl €1Ba 3aMETHBI, s/ipa He BUJHBIL. Pocosou ciotu (9) 1o To-
IIMHE MOXET MPEBBIIIATh BCE OCTAIBHBIE CJIOW SMUAEPMHUCA, BMECTE
B3sAThIE (puC. 74). OH COCTOMT M3 MEPTBBIX OPOrOBEBIIMX KIIETOK,
UMEIOIIUX BUJ O€3bsIICPHBIX YCIIYEK, TOCTEIEHHO CIYIIHBAOIIUXCS
C MOBEPXHOCTHU KOH. POroBOM CloM 3alMIIAET SMUAEPMHUC OT MEXa-
HUYECKUX M JAPYTUX BO3JCUCTBUH (BHEIPEHUS MHUKPOOOB, BBICYIIU-
BAIOIIIETO JICMCTBUS BO3/IyXa).

[Ipenapam 7 IlepexooHsiil snumesuii Moueboeo ny3vips

B 3aBHCHUMOCTH OT HAMOJIHEHUS] MOYEBOI'O ITY3bIPS, SMUTEINATb-
HBI IJIACT HAXOJUTCS B PACTIHYTOM WJIM COKPAILIEHHOM COCTOSIHUHU.

[Ipu oObryHOM (puKcauu ciau3ucTas
000J0YKa MOYEBOTO TY3bIpsi 00Opaszyer
CKJIaJIKU, B TJIyOMHE KOTOPBIX MEPEXOJ-
HOW JIUTEIIUM HAXOAUTCS B COKpAILEH-
HOM COCTOSIHMM; Ha TMOBEPXHOCTH CKIIa-
JIOK CIIM3UCTON OOOJIOUKH TMEPEXOIHBIN
AMUTENIUNA PaCTSIHYT.

[Ipu mMajioM yBENIMYEHHH HAI0 OpH-
SHTUPOBATh Mpemapar Tak YTOObI dIHTE-
JUATBbHBIA TJIACT HAXOJWJICS B BEpPXHEU
qacTu cpesa. Haltu B rinyOuHe CKIIaIKu
CIM3UCTON 000JI0YKa Y4YacTOK COKpa-
IIIEHHOT'O0 TIEPEXO0JHOTO SIUTENHS, paspe-
3aHHOTO CTPOTO BEPTUKAIBHO, H3YYUTH
ero npu OoJsibIIOM yBenaudeHuu. B co-
kpawennom sude (puc. 84) snumenuano-
Houi naacm (1) oTTpaHUYeH OT MOICTHU-
Jarolel ero coeounumenvrou mranu (2)
c1ab0 BBIPAKEHHOU 0Oa3aivbHOU MemOpa-
Hou (3), oOpa3yromield ¢ HUM MOYTH POB-
HYI0 Tpanunly. bazanvusiu ciou (4) cocro- Prcyrok 8 — TTepexoubiii
UT U3 KJICTOK Pa3IMYHOU (POPMBI: menKue ST MOYEBOTO
knemxu (5) ¢ oeanvuvivu aopamu (6) My36IPS HA PA3HBIX
MMCIOT HEYCTKHC TPAHULBL, KpYNHbIE 6€-  cramusx pacTsukenns [11]
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pemernoobpasuvie kiemku (7) BKIMHUBAIOTCA MEXIY APYT APYTOM H
pacroyiararoTcs B HECKOJIbKO psA/ioB. CBETIOOKpAIICHHbBIC, OKp)Y2ible
s0pa (8) ATUX KJIETOK CTAHOBSTCS KPYMHEE MO0 MEPE YBEIUYCHUS pa3-
MEpOB KIIETOK. [lokpogHwviii cnou (9) COKpAIIEHHOTO NEPEXOAHOTO
SMUTEIUS COCTOUT U3 SUSAHMCKUX HEONpeoeseHHOU GopMbl KIemox
(10), Ha cBOOOJHOW MOBEPXHOCTU KOTOPBIX HAXOAMUTCS KYMUKYIA
(11), npensitcTByromas nuddy3un BoAbl U3 TKAHEW B MOYYy U 00pat-
HOMY BCacChIBAHUIO MOYH B OPTaHHU3M.

[Ipn ManoMm yBENIMYECHHH HAJAO HAWTH HA BEPIIMHAX CKIAJAKU
CIIM3UCTON OOOJOYKM BEPTUKAIBHO Pa3pe3aHHbId y4aCTOK pacmsH)-
moeo nepexoonozo snumenuss (puc. 85), U3yIUTh €ro MpU OOJIBIIOM
yBeIu4YeHUU. PacTsaHyThlil onumenuanvuuiti naacm (1) 3HaYUTEIBHO
TOHBIIIE, YEM COKpAIIeHHBIN. DopMa €ro KJIETOK OTIAUYAETCS OT TaKO-
BOH B riyOuHe ckaanaok. Menxue knemku (5) 6azanvnozo cnos (4) xo-
POIIIO OKpAIIICHBI, TPAHUIIBI MKy HUMU €I1l¢ MEHEE SICHBI, YeM B CO-
KpaieHHoM stutenun. Kpynuvie kiemku (12) 06a3anbHOro Cliost Tepsi-
I0T BepeTeHoo0pasHyio GopMy U cTaHOBATCSA Oosee oxpyenvimu (12).
OT4eTIIMBO BBISBIISICTCS nokposHblil ciou (9), coCToAmuUN U3 ucanm-
CKUX YNJIOWeHHbIX THOT1a MHOTOSIepHBIX ki1emok (13).
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Tema 2 DITUTEJIMAJIDHBIE TKAHU
(>’KEJTESNCTBIN DITUTEJIVIN)

1 KieTku )ene3ucToro SNUTeNnus; CCKpEeTOPHbIN [TUKII.

2 Croco0Obl XpaHEHUS U BBIBEJICHUS CEKPETa U3 KIETOK.

3 DHAOKPUHHBIE, SK30KPUHHBIEC U JKEJIE3bl CMEIIAHHOW CEKPELIMHU.
4 Knaccudukanus xenes.

OcHoBnble nonamusa no meme

JKenesucTeiii anuTeNnnii 00pa3oBaH ceKpemopHuiMU KIeMKAMU, Y
KOTOPBIX SIpO, KaK IMPaBWIIO, pacrojiaraeTcs B 0a3albHOM YacTH, a
armapar [ oJIbJKU ¥ 3HAOIUIA3MATUYECKUM PETUKYJIYM Ha alUKallb-
HOM 4acTH.

CekpemopHulli Yuk KIETKW BKIt0YaeT 4 (asbl:
1) morJoeHne KJIeTKOHW U3 KPOBH IMUTATEIbHBIX BEIICCTB;
2) CUHTE3 CEKPETOB M3 MPOCTHIX MOTJIOMICHHBIX BEIICCTB B 3HJIOTIA3-
MaTUYECKOM PETUKYJIyMe U amnmapate [onbmxu;
3) BBIJICIICHHE CEKpETa ¢ pa3pylIcHUEeM Wik 0e3 pa3pyIIeHHS KICTKU;
4) BOCCTaHOBJICHHE TICPBOHAYATBHOTO COCTOSHUS CEKPETOPHOM KIICTKH.
CyliiecTByeT TpH crHoco0a BBIBEACHHS CEKpeTa U3 JKEJIE3UCTOM
KJICTKU:
1 mepoxpunoswiti — 6€3 pa3pylieHUs CEKPETOPHOUN KJIETKH IMyTEM K-
301IMUTO33;
2 anokpurowvili — ¢ HEOOJIBIIUM pa3pyIICHUEM OBEPXHOCTH KIIETKH,
KOTOpas BXOJIUT B COCTaB CEKPETA;
3 20/10KpUHOBHII — C TIOTHBIM Pa3pYIICHHEM CEKPETOPHOU KIICTKHU.
JKenesvl — 3TO OpraHbl, OCHOBY KOTOPBIX COCTABJISIOT KJIETKHU JKe-
ae3ucToro snutenus. XKenesbl ObIBAIOT:
1 3HOOKpUHHbIE — HE UMEIOT COOCTBEHHBIX BBIBOJIHBIX ITPOTOKOB, CBOM
CEKpET BBIJCISAIOT B KPOBb, TUM(Y WJIN TKAHEBYIO KHUJIKOCTD;
2 9K30KpUHHbIe — UMEIOT BBIBOJHBIC IPOTOKH, KOTOPHIE OTKPBIBAIOTCS
Ha MTOBEPXHOCTH OpraHu3Ma JIM0O0 B MOJIOCTh BHYTPEHHUX OPTaHOB;
3 cmeutannble — UMEIOT PK30KPUHHYIO YacTh C BBIBOJHBIMHU MPOTOKA-
MU U HAOKPUHHYIO YacTh — B BUJIE OCTPOBKOB, CKOIIJICHUN Keje-
3UCTBIX KJIETOK, BBIACISIIOLIMX CEKPET BO BHYTPEHHIOIO Cpely Op-
raHu3ma.
Knaccudukarus xenes (nmpunoxenne b, Tadn. b.1, puc. b.1, B.2):
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1 DHIOKPHUHHBIE KEJNE3BI IO TUITY CTPOEHUS IEIISITCS HA:
— TpabeKyJsIpHbIE;
— aJbBEOJISIPHBIC.
2 DK30KpUHHBIC KeJIe3bl ICIISIT:
— 10 CTpoeHUI0 M (opMe KOHIIEBOTO OTHENa, TNI€ pacrojararoTcs
KJIETKH YKEJIE3UCTOr0 SMUTEUS: TPyOUaThIe U aJIbBEOJISIPHBIC;
— IO CTEMEHU BETBJICHUS KOHIEBOT'O OTJIEJIa: PA3BETBICHHBIE U HE-
Pa3BETBIICHHBIC;
— IO CTETICHU BETBJICHUS BBIBOJIHOTO MPOTOKA: MPOCTHIC UJIU CIIOKHBIE.
Kene3ucTolid SNUTENNN Pa3BUBAETCA U3 9HMOOepMbl (IIPUTIOKE-
nue b, puc. b.3).

Bonpocwt 0nsa camoxonmpona:

1 Kakue craguu BKJIIOYAET CEKPETOPHBIN ITUKII KIETKH (0Xapak-
TEepU3ynTe UX)?

2 Kakwue CcymecTByrOT CrocOObl XpaHEHUs ceKpeTa?

3 B "em oTiauume SHIOKPHUHHBIX, SK30KPUHHBIX M KEJIe3 CMe-
IAaHHOW CEKpenunun?

4 Kakue CymecTBYIOT KiacCH(PUKAIMKU SHIOKPUHHBIX U JK30-
KPUHHBIX keie3?

JlaGopatopHas pabota
«Kesesucmuoit snumeruit»

Ieab: n3yyeHne CTpOCHUS U PYyHKIIUM KEJI€3UCTOr0 SMUTEITHUS.
Mamepuanv u ooopyooeanue:

- CBETOBOW MUKPOCKOII,

- TOTOBBIE MpEIapaThl: aHTEHAIbHAS (3€JIeHas) JKeJie3a PEYHOro pa-
Ka; callbHAs KeJie3a KOXKHM YEeJIOBEKA; JKEJIE3UCTHhIN SMUTEIINN JTHA
KeTyaKa co0aku.

Xoa padoThI

[Ipenapam 1 2Keaesucmowiti 3numeauil.
AnmenHarvHas (3e4eHas) xeae3a peuHo20 paka

AHTEeHHaJIbHAs >KeJie3a PEYHOr0 paka MMEET BUJI MEIIOYKa, pas-
JIEJIEHHOTO Ha MHOTOYHMCIICHHBIE OKPYTJIbIE KAMEPbl, CTEHKU KOTOPBIX
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BBICTJIaHbI OJTHOCJIOMHBIM JKEJIe3UCThIM snuTenaueM. [Ipu manom yBe-
JUYEHUHU HAJ0 HAWTU HEOOJIBIIYIO MO pa3MepaM Kamepy U IpHu 00b-
IIIOM YBEJIMYEHUHM (pUC. 9) U3YUUTH KEIE3UCTHIN IMUTETUN.
Inumenuanvruviu naacm (1) nexut
Ha Oazanvrou membdbpane (2). OH co-
CTOUT U3 JKEJIE3UCTHIX KIIETOK, KOTO-
pbI€ HaXOAATCS B PA3IUYHOM (PYHKIIH-
OHAJILHOM COCTOSIHUM U UMEIOT BCIIE]I-
CTBUE ATOTO HEOJUHAKOBYIO (opMmy.
Knemxu xybuueckou gopmor (3) ¢
KPYIHBIMHU SIIpaMy U OJHUM WM He-
CKOJIbKUMHU si0pvluikamu (4) HaXOIsT-
cs B (ase svipabomxu (5) u Haxone-
nusa cexpema (6). Ilo mepe nakomnme-  Pucynok 9 — JKenesucteiit
HUSI CEKpeTa B allMKAJIBHOU 30HE KJle- SMUTEINH (3es1eHast
TOK Ha CBOOOJIHOM MOBEPXHOCTH Kije-  KCJIC3a PCHHOTO paka) [11]
TOK MOSIBIIIIOTCSI NPO3PAUHbIE 830V MU
(7), copepkamue CEKpeT W Pa3KWKEHHYIO IUTOIIA3My. 3aTeM
HacTynaeT (a3a BBIJIETICHUSA CEKpEeTa MO anOKpPUHOBOMY MUNY: alu-
KaJIbHas 9acTh KJIETKW MPUHUMAET OYyJaBOBUAHYIO (OpMYy U OTAES-
€TCs OT KJIETKH, 00pa3ys xanuwo cekpema (8), IOCIE YEro CEKpeTop-
HbIE KJIETKU MPUHUMAIOT YIUIOIMIECHHYIO0 (hOPMY C 8bleMKOU HA c80000-
Hou nogepxrocmu (9). 3aTeM 3TH KJIETKM BCTYIarOT B (a3zy BoccTa-
HoBJieHMs. [lon smuTeNnneM pacmoiaraeTcsl puixias COeOUHUmMenNbHAas
mkans (10).

[Ipenapam 2 2Kesesucmulil snumeauil.
CasvHas xeae3a kKoxu esobexa

[Ipenapat npeacTaBisieT cOO0M BEPTUKAIBHBINA Cpe3 BOJIOCUCTON
4acTy KOXHU (ckanbna). [Ipy manom yBenWdeHUM Mpenapar Hago OpH-
€HTUPOBATh TAK, YTOOBI SMHUAEPMHUC HAXOAWICS B BEPXHEN YaCTHU Cpe-
3a. B coeMHUTENbHOTKAHHOW YacTH (B HMDKHEM OTJIeNie cpe3a) HaJlo
HAWTHU BOJIOCSIHYIO CYMKY, B KOTOPYIO OTKPBIBAIOTCS MPOTOKHU Cailb-
HOM xkene3bl. CekpemopHbill omoesl CalbHOU Jicesle3vl, 00pa30BaHHBIN
B OCHOBHOM MPUJICKAIIMMHU JIPYT K IPYTy CBETJIBIMU, KPYTIHBIMH 31U~
TEIHAIbHBIMU KJIETKaMH, HEOOXOIUMO U3YUYUTh MIPU OOJIBIIOM YBEJIH-
yeHuu (puc. 10).
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Ha mepudepun xenes3npl HaxoauTcs caot meakux kiemox (1) c
OKPYTJIBIMH CTPYKTYPUPOBAaHHBIMH SIIPAMH M TUIOXO BBIPAKEHHBIMU
rpanuniamu. M3yueHue KJIeTOK MO HampaBJICHUIO OT nepudepuu cek-
PETOPHOTO OTHENIa K BBIBOJIHOMY IPOTOKY IO3BOJSIET MPOCIEAUTH
CTaJIUU 20JI0KPUHOBOU CeKpeyuu, KOTOpasl 3aBepIIacTCs MPEeBpaICHU-
€M KJIETKH B CEKPETOPHYIO Mac-
cy. Knerku, nexamue B Oosee
[IyOOKHX OTJEeax >KeJe3bl, Xa-
PAKTEPU3YIOTCS PA3JIUYHOMN CTE-
NEHbI0 HAKOIUIEHUSI B IHUTO-
IJ1a3M€ KUPOBBIX CEKPETOPHBIX
BKIIFOUCHU. B pesynbrare ru-
CTOJIOTUYECKON OOpabOTKH KUP
pacTBOpSIETCA M B LUTOIUIa3Me
BUJIHBI Kpy2ivle NYCMOmbl Om
arcuposwix  exnrovenun (2). Ilo
MEpE  HAKOIUIEHUS  KUPOBBIE
KAl CIMBAIOTCSA JPYr C JApY-
rOM, TPOUCXOJHT paszpyuieHue
s0ep (3) KENe3UCThIX KIETOK,
pacmeoperue 000104eK K1emoxK
Pucynok 10 — CanbpHasa xenesa (4), M OHH CITMBAIOTCS B OBIIYIO

KOXHU 4esioBeka [11] cekpemopnyio maccy (5).

[Ipenapam 3 2Keaesucmuwlil snumeauil.
[Ipocmvle mpybuamuvie xeae3vl OHA xeAyoka cobaxu

[Ipn manoM yBeIWYEHUH HAJO OPUCHTHPOBATH IMperapar Tak,
4TOOBI AMUTEINATBHBIN TIJIACT HAXOIUJICS Ha BEPXHEM Kpae cpesa.

[Ipr 0OJIBIIOM YBENUYEHUM BHUAHO, YTO CIMU3HUCTasi 000JIOYKA
xKenynka (puc. 11) mokpsiTa 00HOCIOUHBIM RPUSMAMUYECKUM dHCeTe-
sucmuoim dnumenuem (1), KOTOPBIN BBICTUIIAET C NOJACTUIIAIONIECH €T0
PuIXA0U coeOuHUmenbHouU mrkanvio (2) yrityOneHus — oJicenryoouHvle
amku (3). OnutenuanbHbIA TJIACT pacnojaraeTcsa Ha 0a3aibHou
membparne (4) M TIPENCTABJICH JKEJIE3UCTHIMU KJICTKAMU MPU3MATH-
YECKOW WM IUIWHAPUYECKON (HOPMBI, B KOTOPBIX XOPOIIO BHIpa-
KE€Ha MOJAPHOCTh. B uXx 0azanbHOM OTJEJI€ PACIOJIATaeTCsl 08alb-
Hoe s0po (5), anmuKajdbHas 4YacTh KJIETKHU 3arOJIHEHA MYKOUOHLIM
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cexpemom (6). KopoTkue 6v1600Hble npomoxu npocmulx mpybdua-
muix ocenez (7) OTKpBIBAIOTCS B KEIyJO4YHble sIMKH. Eciau cpes
MpoIIesl OTBECHO, TO BBIBOJHBIC MPOTOKU U CeKpemopHvle 0omoevl
orcene3 (8) OKa3pIBAIOTCSA NEPEPE3AHHBIMU IO BCEM CBOEU JJIMHE;
€CJIM Cpe3 MPOIIeT KOCO BUIHBI OKpyaible ceuenus dcenesvl (9). Vz-
Kue npoceemovl KoHyesvix omoenos dxcenes (10) HaXomsATCI MEXIY
psAlaMU IUIOTHO PacCIOJIOKEHHBIX
KJIETOK, HEOJWHAKOBBIX B (PyHK-
UOHATBHOM U MOP(OJIOTH-
YECKOM OTHOUICHUHU. BBIBOAHBIE
NPOTOKH BBICTJIAHBI CJIOEM .Mell-
KUX KIemoK Nnpusmamuyeckou
gopmwut (11), kKoTOpBIE OOECIICUN-
BAIOT pEreHepanuro snurenus. B
obmactu mena (12) u oua oncene-
3u1 (13) pacmosararoTcsi MeJKHe
KyOMYECKHE 2lagHble  KlemKu
(14) ¢  uenTpalsbHO  pac-
MOJIOXKEHHBIM siipoM. OHUM BhIpa-
0aThIBAlOT MPOPEPMEHT MEICHU-
HOTCH, B JaJIbHEHIIEM TpeBpa-
IIAIOIUICcS B TEINCUH. /[obasou-
nole knemxku (15) HaxoasiTcs
HEIIOCPEACTBEHHO 3a  IIEHUKOMN
KeJle3bl, MEJIKue, C sijipamMu B Oa-
3aJbHOM OTJIEJI€, BBIACISIOT CJIH-
3UCTBIA CEKpeT. | naBHbIE M NO-
0aBOYHBIE KJIETKUA TPYIHO pa3yiu-
YUMBI, HX MOXHO pacno3HaTb  Pucynok 11 — TpyOuaTsie xe-
JIMLIB 10 PACHOJIOKEHUIO B Kelle- ne3bl qHa xemyaka [11]

3e.  OKpyrible  00K1a00UHblIE

kniemxu (16) pacrojararoTcs TPEUMYIIECTBEHHO B 00JacTH Teja
JKeJle3bl, 3HAUYUTEILHO KPYyMHEE TJaBHBIX M J100aBOYHBIX, MUMEIOT
KPYTJIO€ WU HECKOJBKO BBITSHYTOE€ SIIPO. DTU KIETKH BBIJICISIOT
XJIOPHUIbI, MPEBPAIIAIOIIAECs Ha TTOBEPXHOCTHU CIU3UCTON 000JI0UKHU
XKeNyJKa B COJSHYIO KUciIoTy. JKene3nucroie KIETKH CIU3UCTON 000-
JIOYKH KEeJyJIKa CEKPETUPYIOT IO MEPOKPUHOBOM)Y MUNY .
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[Ipenapam 4 Tlodxenrydounas xesesa cobaxu

[TomxenynouHas Kene3a SBISETCA KEJIE30M CMEIIAaHHOW CEKpe-
uuu. OCHOBHYIO MAacCy eJIe3bl COCTABJISIOT allMHYChl M3 KPYITHBIX
JKEJIE3UCTBIX KJIETOK, KOTOPBIE€ BBIMNOJHSIOT BHEIIHECEKPETOPHYIO
dbyukiuo. [Ipu Manom yBenmdaeHUH HEOOXOAUMO HAWTH y9aCTOK Ke-
Je3bl, Ha KOTOPOM BCTpeuarTcs: ocTpoBku Jlanrepranca-CoOosieBa u3
MEJIKUX KJIETOK, BBIMOJHSIONIUX BHYTPUCEKPETOPHYIO (YHKIMH, H
paccMOTpeTh Ha OOJIBIIIOM yBenudeHuu (puc. 12).

Pucynoxk 12 — Ilomxkenynounas
Kenesa cobaku [5]

CekpeTOopHBIN OTHIEN HKe-
Je3bl MPENCTaBICH ayuHyca-
mu (1), KoTopsie 0Opa3OBaHbI
KJIETKaMH, OKpAIlICHHBIMU B
(bHOJIETOBO-CUPEHEBBIN 1IBET.
B 0azanpHO#l YacTH KJIETOK
BUJIHBI KPYIIHBIC siApa C SIJI-
phIIKaMU. B anukanbHOUN 4a-
CTU KJIETOK MPOUCXOAUT BbI-
NEJICHUE CEKpeTa, KOTOPBIU
BBIBOJUTCA TI0 6CMABOUHbLIM
8b1600HbIM npomokam (2), a
3areM 10 0OoJjiee KPYMHBIM
BHYMPUOOTLKOBLIM — NPOMO-
kam (3) U3 MUIMHAPUYECKOTO
OJIHOCJIOMHOI'O AIUTEIINS,
OKpAaIlIeHHOTO B (PHOJIETOBBIN
user. JKene3ucras  TKaHb

pasziesieHa TOHKUMU HpPOCIoUKamu coeOurnumenvrot mrauu (4) po3o-
BOT'O IIBE€TA, B KOTOPOH BCTPEUAIOTCS KpogeHocHble cocyowl (5). Oct-
poBku Jlanrepranca-Co0osieBa 0Opa3oBaHbl MEJIKUMH KJIETKaAaMHU
CBETJIO-PO30BOro I1BeTa — uncyroyumamu (6) ¢ enBa pazIMUUMbIMU

AAPaMH.
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Tema 3 COEOVHUTE/IBHBIE TKAHU
(CKEJIETHBIE TKAHV, TKAHU CO
CITEIMAJIbHBIMI CBOMCTBAMM)

1 OO6mas XxapakTepUCTUKA COCMHUTEIbLHBIX TKAHEH.
2 XpsieBasi TKaHb.

3 KocrtHas TkaHb, JCHTHH.

4 TkaHu co cnenuajJbHLIMH CBONCTBAMU.

OcHoBnble nonamusa no meme

CoenuHUTENbHBIE TKAHU PAa3BUBAIOTCA U3 Me3eHXUMbl, HE 00pa-
3YIOT IIaCTa U B OTJIUYUE OT DMUTEIUEB COCTOAT U3 MPOMEKYTOUHO-
ro BemiecTBa U KJeTok. KiieTku He 00Ja1aroT reTepornoisipHOCThIO,
OHU afoJISIPHBI, T. €. BCE UX YaCTHU HAXOAATCS B OJIMHAKOBBIX YCIOBU-
X OKpykaromieil cpenbl. KpoBocHaOxeHHUe U MHHEPBAIIUS COEJIUH H-
TEJIbHBIX TKAHEH JOCTATOUYHBIE M MOTYT OBITh 0OMIBLHBIMU. Coenu-
HUTEJbHBIC TKAHU BBHITIOIHSAIOT TPODHUUECKYIO, 3AIIUTHYIO M OIOP-
HYI0 (QYHKIHH.

Y Tpodudeckux COCIUHUTEIBHBIX TKAHEW OTHOCUTEIBbHO OO0JIb-
e KJIETOK, YeM MIPOMEKYTOUYHOTO BellecTBa. MeXaHHYeCKue ke
TKaHU COJIEP>KaT OTHOCUTEIBbHO MEHBIIE KJIETOK U OOJIbIlle MpoMe-
KYTOYHOTO BellecTBa. OTMEUEHHBIM COOTHOIICHUEM IO TYEPKUBACT-
csi GyHKIHUOHATBLHOE 3HAYEHHE KJIETOK (Tpoduka W 3allUTHAsS peax-
IMs1) ¥ TPOMEKYTOYHOTO BElecTBa (B OCHOBHOM OTOpHast GyHKITUSA).

K mexanuueckum coeounumenvnviM mkausm CIENYEeT OTHECTH
MJIOTHBIE O(DOPMIIEHHBIE COCIMHUTENbHBIE TKAHU (CyXOXUIINUE, CBSI3-
KM, OCHOBY KOXXH), XPSIIEBYI0 U KOCTHYIO0 TKaHu. K mpoguueckum
COeOUHUMENIbHLIM MKAHAM OTHOCSTCSA: ME3EHXHMMa, KPOBb, JuUMQa,
pETUKYJIpHAsl TKaHb W pbIxjas HeopopmieHHAs (BOJIOKHHUCTas) CO-
CIUHUTEIbHAS TKaHb.

CyliecTBYIOT pa3iu4Hble KJIaCCU(PUKAIIUM COCTUHUTEIBHBIX
TkaHel (nmpunoxkenue B, puc. B.1). Haubonee pacnpocTpaHeHHOM
SABJISICTCS CIIEYIOIIast KilacCu(puKaIus:
|. cobcmeenno coeounumenvhvie mxanu (pbIXjaas BOJTOKHUCTAs
HeopopMIIEHHAs! — apeoJigpHasi, INIOTHAsT HeOPOPMIIEHHAs U MIOTHAs
oopmIIeHHAs] COCIMHUTEIbHbBIC TKAHN);

Il. ckenemnbre mrkanu (KocTHasI, XpsleBas, JSHTUH);
1. kxpose u auM@a;
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V. kposemeophbie (MuenonaHas u TuMdounHast);
V. mxanu co cneyuanvHviMu ceoticmeamu u hyukyuamu (GKUpoBas,
PETUKYJISIpHAsl, CIU3UCTAas, MUTMEHTHAs, ME3CHXUMA).

Bonpocwt onsa camoxonmpons.

1 Kaxune 0cOOEHHOCTH UMEIOT BCE COEAMHUTEIbHBIE TKAHU?

2 Kakwne xmaccupuranum COeTMHUTEIbHBIX TKaHEH CYIIeCTBYIOT?

3 Kakue pasHOBUIHOCTH KOCTHOM TKaHU BbI 3HAETE?

4 T'ne B opraHu3Me JOKaJM30BaHbI dJIaCTUYECKas, THAIIMHOBAS U
BOJIOKHHCTAs XpsIeBas TKaHb?

5 Kakue TkaHU OOBEIUHSIIOT B TPYIIY COCAMHUTEIbHBIX TKaHEH
CO CHEIUATbHBIMU CBOMCTBAMHU?

6 B udem oTiimuue Oenoi u Oypou >KUPOBOM TKaHU?

JlabopatopHas paboTa
«Pa3nobudnocmu ckesemuvix mxatei u
mxanetl co cneyualtbHoiMu c6onicmbamu»

Hean: uzydyenue ctpoeHuss U QYHKIHI CKEIETHBIX U TKaHEH CO
CIIELMAJIbHBIMU CBOMCTBAMHU.
Mamepuanst u oo6opyooeanue:

- CBETOBON MUKPOCKOII;

- TOTOBBIE MpEMNaparbl: THAIMHOBBIN XpsIl pedpa KpoJiuka; dja-
CTUYHBIN XL YITHON PAKOBUHBI;, BOJIOKHUCTBIN XPAILL; KOCTHBIE
KJIETKH »KaOCPHOM KPBIMIKA CeJeJIKH; IJacTUHYaTas KOCTHas
TKaHb (OepIloBasi KOCTh YeJIOBEKa) B IPOJAOJIHLHOM U MOMEPEIYHOM
pazpesax; peTUKyJsipHas TKaHb (JIMM(aTUUECKU y3€l KOIIKH);
KUPOBasi TKaHb (KOKa Majblia YEJIOBEKA).

Xoa padoThI

[Ipenapam 1 T'uasunoBuiii xpaw, pebpa xkpoauxa

[Ipn manoM yBEIWYCHUH HAJO OPHUCHTHPOBATH IIperapaTr Tak,
4TOOBI HAAXPAIIHUIIA, UMEIONIAs BUJ WHTCHCUBHO OKpAaIIEHHOW TO-
JIOCHI HAXOIWJIaCh B BEPXHEH YaCTH MOJIS 3pCHHUS.

[Tpu GonpmioM yBeaudeHuu (puc. 13) HEMOCPEACTBEHHO MO HAO-
xpawruyet (1) HaTO U3YUUTH euanunoswli xpsauw (2), COCTOSIIUN U3
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MJIOTHOTO TOMOT'€HHOTO MEKKJIETOYHOI'O BEIIECTBA, OKPAIIEHHOIO B
(UONETOBBIM LIBET PAa3IMYHBIX OTTEHKOB, U XPAIIEBBIX KJIETOK, pac-
MOJIararoIUXCcsl MOOAMHOYKE UK TPYTIIIaMH.

llosepxnocmuasa 30oma MOJOJOTO Xpsia uMeeT ciabo 0azo-
bunpHOE WK c1abo OKCUDUIBHOE MedcKIemouHoe gewecmso (3) u
MOJIOJIbIE XPSIIEBbIC KIETKU — XoHOpooOacmul (4), Malno OTIMYAIO-
necs oT xaemox HaoxpawHuysl (5). Ouu nmoctenenHo auddepen-
HUPYIOTCA U MPEBpallalOTCs B xoHOpoyumsl (6), JNexanme B MOJO-
CTSAX, OOpa30BaHHBIX MEXKKJICTOYHBIM BEIIECTBOM, U OKPY>KEHHbIC
kancynamu (7).

MeXKIETOUHOE BELIECTBO HPOMEHCYMOYHOU 30HbL 3PEIIOTO XPsi-
Ia XapakTepPU3yeTCsl HAUIMUUEM 0a30@uibHbix yuacmkos (8), oKpa-
IICHHBIX B TEMHO-()HMOJICTOBBIA LIBET U PACIOJIOKEHHBIX BOKPYT XOH-
opoyumog (6), KOTOpbIE MOTYT JCJIUTHCS aMUTO30M. IIn0THOE MEXK-
KJICTOYHOE BEIIECTBO MPEIT-
CTBYET OTXOXKJICHUIO JOUYECPHUX
KJIETOK, BCIIEJICTBUE YE€r0 BO3-
HUKAIOT uzozennwvie cpynnul (9),
COCTOAILIME M3 JIeXKAUMX B 00-
e noiaoctu 2-4 XOHAPOUHU- 14
TOB. bazoduibHyto 30HYy Mex-
KJIETOYHOT'O BENIECTBa, OKpY-
KAIOU[YI0 HW30T€HHBIE TPYIIbI,
HA3BIBAIOT KIEMOYHOU Mmeppu-
mopueti (10). Cmabo 0a30-
GWIbHOE  BEIIECTBO  MEXKIY
KJICTOYHBIMH  TEPPUTOPHUSIMHU
HA3bIBAIOT = UHMEpPMePPUMOPU-
anvrovim eewgecmeom (11).

I nybokas  30Ha  CTaporo
Xpslla XapakTepu3yeTrcs 3Ha4u-
TeapHOU  nu(depeHIIuPOBKOMA
MIPOMEKYTOUHOTO BEIECTBA, MPOSBISAIONIEHCS B YepeJOBaHUHU 0a3o0-
(GUIbHBIX, c1a00 0a30(DWIBHBIX U OKCU(MUIBHBIX YYaCTKOB, U HAJIU-
YUY W30TCHHBIX TPYIIN, COCTOSIINX W3 3HAYUTEIBHOTO KOJIUYECTBA
XOHAPOIUTOB. Haoxpsawnuya (1) coctouT u3 uapyoscunozo (12) u
BHYMpeHHe20 (XOHOpo2eHH020) cnoed (13), MOCTPOCHHBIX U3 IUIOT-
HOM COETUHHUTEIbHON TKaHW. HamxpsiiHuia, 0COOCHHO €€ XOHJPO-
TE€HHBIA CJIOM, OoraTta kposernocuvimu cocyoamu (14), KOTopbele HE

Pucynok 13 — I'manuHOBBIN Xpsiug
pebpa kponmka [11]
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MIPOHUKAKOT B XPSUIEBBIE TKAHW;, UX IUTAHUE MPOUCXOIUT 3a CYET
muddy3ur B IpOMEKYTOUHOE BEIHIECTBO MUTATENbHBIX BEIIECTB U
KUCJIOPO/JIa U3 KPOBH.

[Ipenapam 2 Daacmudeckuti XpAu, YUHOU paxkoBuvl

[Ipu manom u GosbiioM yBenaudeHuu (puc. 14) BUgHO, 4TO 00€
MOBEPXHOCTH DJIACTUYECKOT0 XPSIA MOKPBITI Haoxpsunuyei (1).

MeXKKIEeTOUHOE BELIECTBO NOBEPX-
HOCMHOU 30Hbl COJIEPKUT TOHKO BET-
BSIIMECS, PBIXJIO PACIIOJIOKEHHBIC 2.1dC-
muueckue eonokua (2). Konnazenosvle
80JIOKHA HEPa3IUYUMbl TPU CBETOBOU
MUKPOCKOIIUH. BBITAHYTHIC YILIOIICH-
HbIE€ XoHOpobaacmul (3) pacroJjiararoTcs
B Karcyjax MOOJWHOYKE, MapajiieibHO
MOBEPXHOCTHU Xpsia. B npomescymou-
Hou 30Hne (4) 3penoro xpsiia 31acTuye-
CKHE BOJIOKHA TOJIIIE M PAaCIojararoTcs
ryme. Oxkpyenvie xounopoyumst  (5)
CIABJIMBAIOTCS TTPOMEKYTOUHBIM BeEIIe-
ctBoM. B anybokou 3ome (6) craporo
XpsIIa TOJICTBIE 2JIACTHYSCKUE BOJIOKHA
GOpMHUPYIOT TYCTYIO CE€Th, OCOOEHHO
TUIOTHYIO OKOJIO XPSIIEBBIX MOJOCTEH.
XOHPOUUTEI  00Pa3ylT  U302eHHbIE
epynnol (7), HECKOJIBKO BBITSIHYTBIEC I1O-
nepeK XPsIIeBON MIACTUHKH, COCTOSIIUE U3 2-3 XPAIICBHIX KJIETOK.
Hanxpsuiia 6e3 pe3koil TpaHulbl NEPEeXOJUT B MEKKIETOUHOE
BEIIECTBO MOJIo0ro xpsma. B Mopdo-pyHKIIMOHATBHOM OTHOIIIE-
HUU OHA UJICHTUYHA HAIXPAIIHUIIC THATHHOBOTO XPsIIIia.

Pucynok 14 — Dnactuue-
CKHMU XPSI YIITHOU
pakoBUHBI [11]

[Ipenapam 3 Boaoxnucmolil xpau, Mexno360H04H020 O0UCKA

[Ipn MamoM yBeIWYEHHM HAAO HAUTH SUATUHOBbIU XpAW, A TIPO-
CJIIEIUTH €T0 MEPEXO] B TKAHb B8OJOKHUCMO20 XPAWA, a 3aTEM B NJI10M-
HYI0 BOJIOKHUCHYIO COEOUHUMENbHYIO MKAHb.
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[Ipu Gompiiom yBenuueHuu (puc. 15) BUAHO, YTO B MeCTE Tepe-
X0/la THAJIMHOBOIO XpsIlla B BOJIOKHUCTBIA HAXOIATCS MapaJIEIbHO
HAIPaBJICHHBIE TTYYKU KOJLIA2EHOBbIX BO-
aokon (1). B XpAIIeBbIX MOJOCTAX
aMop(HOrO BElIECTBA paclojararoTcs
xoHopoyumsl (2) BepeTEeHOOOPaA3HOM,
OKpYTJIoOM Wiu caaBieHHOW ¢dopmel. B
HOBEPXHOCMHOU 30He MOJIOJOT0 XpsIla
XOHAPOILIMTHI  PacCMojiaraloTcs IMOOJU-
HOYKE, MHOT1a OJIM3KO JIPYT K APYTY.

B anybokoti 30ne craporo Xpsia Ha
3HAYUTEILHOM PAaCCTOSHUH Py  OT
Apyra HaxomsaTcs uzozentvie cpynnul (3),
cocTosIue u3 3-4 KIETOK.

Pucynok 15 — Bonoknu-
CTBIA XPSlI MEXKIIO3BOHOY-
Horo aucka [11]

[Ipenapam 4 Kocmuuvie kaemxu xabepHou Kpbiuiku cese0ku
(epybobosroxkHuUCmAaA KOCIHAA MKAHD)

IIpu MamoM yBeIWYEHUH HAIO0 HAUTHU
TOHKUN y4aCTOK KOCTHOW TKaHH, B KOTO-
poM Ha (pOHE TOMOTE€HHOTO CBETIOr0 OC-
HOBHOT'O BEILIECTBA PACIIOJIAraroTcsi KoCm-
Hble menbya, Nydllle BUAUMBIE B 3aTEM-
HEHHOM T10JI€ 3PEHUSI.

[Ipu Gosbiom yBenudyeHuu (puc. 16)
BUJIHO, YTO KOCHIHble mebya TPEJICTaBIIs-
10T OECHOPSI0OYHO PACIIOJIOKEHHBIE KOCHI-
Hote nonrocmu (1), popma KOTOPHIX 3aBUCHUT
OT KOJMYECTBA OTXOISIIUX KOCHIHbIX Ka-
Pucynok 16 — I'py6oBo-  Haivbyes (2), TPOHU3BIBAIOLIMX TBEPIIOE,

JIOKHUCTAsl KOCTHAsI MPONUTAHHOE HU3BECTKOBBIMU COJIIMHU MPO-
TKaHb (KOCTHBIE KICTKH  Medcymounoe eewecmso (3). KocTHble Ka-
xkaOepHOH KpbIIKK) [11]  HaNbILBL, MPOXOAAIIME B IUIOCKOCTH MpE-

METHOT'O CTOJIMKa MUKPOCKOTA, BUIHBI KaK
BETBSIIIUECS JIMHUU, KAHAIbYbL, UOYUUE NEPNEeHOUKYISAPHO WU KOCO K
ATON IUIOCKOCTH, B MeCTaX H3TMOOB IIPEJCTABISAIOTCS Olecmauumu
moukamu (4). dopMa KOCTHBIX MOJOCTEH W KaHAJIBLEB MOBTOPSET
dbopmy pacrnoiaraBmuxcs B HUX KOCTHBIX KIETOK — ocmeoyumos. 1lpu
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W3rOTOBJIEHUH TIpenapara KJIETKH Pa3pylIAloTCd U B KOCTHBIX MOJIO-
CTSIX BUJHBI UX OCTAaTKU B BUJE 3epHucmou maccol (5). OCHOBHOE Be-
IIECTBO T'PYOOBOJIOKHUCTOM KOCTHOM TKAaHU BBITJISIIUT TOMOTCHHBIM
TOJILKO Ha HEOKpallleHHBIX mpenaparax. CrienuanbHas oopaboTka (ce-
pebpeHre) 1aeT BO3MOXKHOCTh BBIIBUThH occeunosvie (OMU3KUE K KOJ-
JIar€HOBBIM ) BOJIOKHA HEOJMHAKOBOW TOJIIIUHBI, UAYIIHE B PA3TUUYHBIX
HAIPaBJICHUSAX TMMOOJUHOYKE WJIM B COCTaBE HEOOJBIIUX IMYYKOB.
HeynopsnoueHHOE pacnonoKeHUe OCCEMHOBBIX BOJIOKOH M OCTEOLU-
TOB XapaKTEPHO TOJBKO JIJIsi TPYOOBOJIOKHUCTON KOCTHOM TKaHHU.

[Ipenapam 5 bepyoBas xocms (nacmunuamas KOCMHAS MKAHD),

Npo0oAbHbILL paspe3

IIpu manom yBenudeHuu (puc. 17) easepcosvr kauanet (1) ume-
10T BUJ NapaJUIeIbHO WAYIKX Ieiael. BemencTBue HeCKOJIbKO U3BH-
JUCTON (POPMBI OHH PEAKO MOIMAAAIOT B cpe3 IeaukoM. X cTreHku 00-

Pucynok 17 — bepuoBas
KOCTb (TJIacTUHYaTast
KOCTHAsl TKaHb),
npoaoJIbHBINA paszpe3 [11]

pPa3oOBaHbl cUCMEMAMU 2ABEPCOBLIX Nid-
cmunok (2), uaymux napajuleibHO KaHa-
JaM # OOYCJIOBIMBAIOIIMX IPOIOIHHYO
UCYEPUCHHOCTh MPOMEKYTOYHOTO BeIIle-
CTBa W TUTACTUHOK KOCTHOM TKaHW. ['aBep-
COBBI KaHAJIbI COCIMHEHBI n1PoO0OarouuMu
(ponokmanosckumu)  xananamu  (3).
Kocmuuwie nonocmu (4) nexar B MIaCTHUH-
KaxX MEXIy HUMH U 00pa3yroT XapaKTep-
HBIC TIPOIOJIbHBIC PSIJIBI.

[Ipu GoybIIOM YBEIWYEHUH KOCTHBIC
MOJIOCTH HMEIOT 3Be3auaryio dopmy, a
OTXOJAIIME OT HUX KaHAIBIBI 00pa3yroT
CETh, MPOHU3BIBAIOIIYIO MPOMEKYTOUHOE
BEII[ECTBO M OTKPBIBAIOIIYIOCS B TaBepCO-
BbI KaHaJbl (Mpuiioxkenue B, puc. B.2).

[Ipenapam 6 bepyobBas xocmb (naacmun4amasn KOCMHASL MKAHD),

nonepeuHblil paspe3

[Mpu manom yeenuuenuu (puc. 184) BHUAHO, YTO MEKKICTOUHOE
BEIIECTBO IIACTUHYATOM KOCTHOW TKAaHW OPraHUW30BaHO B TOHKHE,
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TECHO MpUJIeKaIIMe KOCTHbIC IUIACTMHKU pa3jIMuHble MO (Qopme H
TOJNIIUHE. BONBIIMHCTBO ATUX IJIACTUHOK — 2a8epco8bl  NAACMUHKU
(1) umeroT popMy MOJIBIX HUIUHIAPOB Pa3IMIHOIO JHAMETpa, BCTAB-
JEHHBIX JPYr B JApyra W OO0pa3ylollUX 2asepcogvl cucmemvl WU
ocmeonvt (2) — CTPyKTYpHO-(DYHKIIMOHAIBHBIC SIUHHUIBI KOMIIAKTHO-
ro BEIECTBAa IJIACTMHYATOM KOCTHOM TKaHU (mpuiokeHue B, puc.
B.2). B meHTpe ocTeoHa HaXOAMTCS IMOJOCTh — 2asepcos kauan (3),
CITY’KalllMi JJ1s1 TPOXOXKIEHHS COCYJI0B U HEpBOB. Ha npenapare BuI-
HbI OCTAaTKW Pa3pyUIUBIIMXCS B MPOLIECCE TUCTOIOTMYECKON 00paboT-
KU cOCY008, HEPBO8 U COTPOBOKIAOIIEN UX PbIXA0U COCOUHUMENbHOU
mxanu (4). Mexly raBepCcOBbBIMUA CUCTEMaMU HAXOMSITCS 8CHIABOUHbLE
yuacmku (5) pa3nuuHor GOpPMbI U BEIUYUHBI, KOTOPHIE COCTOAT M3
8CMABOUHBIX NPOMENHCYMOYHBIX KOCMHBIX niaacmunok (6), nexamux
napajulesbHO JIPYT JPYTY U HE BXOJAIIMX B COCTAaB I'aBEPCOBBIX CH-
CTEM; UX PACMOJIOKCHHE HE CBSI3aHO C HAIMPABJICHUEM KPOBEHOCHBIX
COCYJIOB.

Pucynok 18 — beproBas kocTh (TutacTUHYATash KOCTHAs TKaHb),
nonepeyHbid paspes [11]

HapyxHast moBepxHoCTh aAuaduza Tpyouatoil KocTu oOpa3zoBaHa
HAPYIHCHLIMU TeHepanbHblMu KocmHuuiMu niacmunukamu (7), AayIuMu
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napaijIeIbHO JIPYT APYTY B HECKOJBKO PSIOB MOJ Haokocmuuyetl (8).
Yacth KOCTH, OrpaHUYMBAIOIIAsi KOCTHOMO3TOBYIO IMOJOCTh, 00pa3o-
BaHa 6HYMPeHHUMU 2eHepatbHuimu niacmunkamu (9), KOTopble Mpu-
MBIKAIOT K BOJIOKHHUCTOU 00omnouke — sndoocmy (10). Bce xocTHBIC
MJIACTUHKH COCTOSAT M3 IJIOTHOTO aMOP(HOTO BEIIECTBAa U TOHKHUX
KOJIJITAr€HOBBIX BOJIOKOH. B MpOMEKyTOYHOM BEIIECTBE MIACTUHYATON
KOCTHOM TKaHM HaxomiaTcsi kocmuwle noaocmu (11), moBToOpsitome
3BE3/14aTyl0, HECKOJIBKO BBITSHYTYIO (popMy ocTeoruToB. KpoBeHoc-
HBIE COCYJIbI U HEPBBI BXOJST B KOCTh U3 HAJIKOCTHUIIHI UJIU DHI00CTA
yepe3 npobodaruue (porvkmanosckue) kaumanvt (12), xoTopblie He
OKPY>KEHbI CUCTEMaMHU KOCTHBIX MJIACTUHOK.

[Tpu b6oavuwom yeeruuenuu (puc. 185) BUIHO MJIACTUHYATOE CTPO-
eHue ocmeona (2), BCIEACTBUE YIOPSIOYEHHOTO PACIIOI0KEHHUS OC-
CEHHOBBIX BOJIOKOH. B KaX70M raBepCOBOM IUIACTUHKE MYyYKHU ITUX
BOJIOKOH UMEIOT OJIMHAKOBYIO TOJIIINHY, JIEXKAT MapaieibHO B OIpe-
NEJIEHHOM HamnpaBiieHHH. OJHAaKO OCCEMHOBBIC BOJIOKHA COCEIHHUX
IJIJACTUHOK PACHOJIAratoTCs MO OTHOLICHUIO APYT K APYTY MOJ YIIIoM,
a MHOTJIa TIOYTH NepPHeHAUKYIsIpHO. [[1acTUHKY, B KOTOPHIX OCCEUHO-
BbIE€ BOJIOKHA OKAa3aJIMCh MEPEPE3aHHBIMU MOMNEPEK, OTINYAIOTCS TEM-
HBIM OTTEHKOM WM Ha3bIBAIOTCS 3eprucmuimu niacmunuxamu (13). OHu
YepeAYITCSI CO CBETJIBIMU M OJIECTSIIUMU KOCTHBIMH TUIACTUHKAMU,
OCCEHMHOBBIE BOJIOKHA KOTOPBIX IEpepe3aHbl MPOJOJIbHO, U Ha3bIBa-
10TCs 8o10kHUCmbiMu naacmunkamu (14). Kaxaslii ocTeoH (raBepco-
Ba CHUCTE€MA) OTIEJEH OT OKPYXKAIIIUX YaCTeW CnauHou JuHuel u3
occeomykouda (15), IEeMEHTUPYIOIIETO KOCTHBIE INTACTUHKUA. OCcTaTKu
Pa3pyILICHHBIX IPU T'MCTOJOTHYECKON 00pabOTKE OCTEOIMTOB pacio-
nararorcsi B kocmuwix noarocmsx (11), OT KOTOPBIX OTXOAST KOCHHbIE
kananvywvl (16) — MecTa pacIoyOKEHHSI OTPOCTKOB OCTeonHTOB. Ilo-
CJIeHUE TTPOHU3BIBAIOT MJIACTUHKH, aHACTOMO3HUPYIOT APYT C APYTroM
U C KaHAJIbIIaMH COCETHUX MOJIOCTEH, 00pa3ysl eNMHYI0, BEITIHYTYIO B
paaiaibHOM HaIlpaBJICHUU CETh.

[Ipenapam 7 Pemuxyaapuas (cemuamas) mxab.
Jlumpamuueckuti  y3es KOUIKU

JlumdaTrueckuid y3en — KpOBETBOPHBIM OpraH, CTpoMa KOTOPOTO

oOpa3oBaHa pemukyaaprou mkauvio. [Ipu MamoM yBEeJIMYECHUU BU/I-
HO, YTO OOJIbIIIasi YacTh JMM(ATHIECKOTO y3JIa 3aHSITa CKOIUICHUSIMU
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auMdo1ToB. B 11eHTpanbHOM OTaene TuMGaTHIECKOro y3iIa Haao
HAWTH CBETJIbIE MPOCTPAHCTBA, MOUTH HE 3aHATHIC JuMdouutamu. B
HUX BHJIHA PETHKYJISIPHAS TKaHb, KOTOPYIO HAJIO U3YyYHUTh IIPHU OOJIb-
I0M yBenu4YeHuu (puc.19).

PetuxynsipHas TKaHb COCTOUT U3 pemukyisapHuix kiemok (1) co
CJIa00OKPAIICHHOHN IHUTOIIA3MON M Medickaemounozo eewecmaa (2).
Bonpias 4acth KJIETOK, COCIUHSSICH OTPOCTKAMH, 00pa3yeT cuHyu-
muti. Aopa pemuxynsapuvix kiemok (3) UMEIOT OKPYIIIYIO WM OBaJlb-
HY10 (hOpMYy, OKpallleHbl OJieiHee sjiep TUM@OIUTOB (I03TOMY B HUX
BUJIHO ANPHIMIKO). Cpeau peTUKYISPHBIX KJIETOK BBIJEISIOTCS MaJio-
nuddepeHmupoBaHHbIe Kambuaivhsle Kiemku (4) ¢ 0ojiee CBETIBIMH
anapaMu U ciaabo 6a30(miIbHON IUTOIIa3MOM, CIOCOOHBIE JaBaTh
HA4yaJio KpOBETBOPHBIM KJIeTKaM, prubpobdiactam u ap.

Pucynok 19 — PertuxynspHas TKanb JuM@aTuyeckoro ysina [11]

B cBOOOHBIX ydYacTKax PETHKYISIPHOTO CHUHIIUTHS HAXOIATCSA
manvle aumepoyumol (5) — MEIKHE OKPYIJble KICTKH C OKPYIJIBIM,
CHUJIbHOOKPAIIICHHBIM SIAPOM W TIOYTH HE3aMETHBIM OOOJIKOM ITUTO-
mwiasMbl. [Ipu pazapakeHun peTUKYISIPHON TKAaHU KIETKH OCBOOOXK-
TAIOTCSI OT CUHITUTHAIILHON CBS3H, TEPSIOT OTPOCTKH, OKPYTIISIOTCS U
CTAHOBATCSL €80000HbIMU Makpogazamu (6). Poab MEXKKIETOUYHOTO
aMOop(HOro BEIIECTBA BBIMOJHIET JuMa, NPOTEKAIOIas YEPE3 PETHU-
KYJISIPHBIA CUHLIUTHUH.
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[Ipenapam 8 >Kupobas mxans. Koxa nasvya uesobexa

[Ipn MamoM yBeIWYEHHH HAJA0 OPHMEHTHPOBATH MpemapaT Tak,
4TOOBI AMUJAEPMHUC, HAXOIWICS B BEpXHEW YacTH TOJIA 3peHus. B
HUPKHEM OTJIeJIe Cpe3a HAXOIUTCS NOOKOIICHAS HCUPOBASL KIeMUamKda,
MpEeACTaBICHHAS JHCUPOBOL MKaHbio. B Tpoliecce M3roTOBICHUS TIpe-
napaTta JKHpPOBBIC BKJIIOUCHHUS PACTBOPSIOTCS, B PE3yJbTaTe 4Yero
KJIIETKHA BBITJIAST IYCTBIMH M OOpa3ylOT CTPYKTYpYy, IO BHAY Ha-
MTOMUHAIOIIYIO TYEITUHBIC COTHI.

Hano u3yunth cTpoeHHEe >KMPOBOM TKaHHU IIPH OOJIBIIIOM  yBEIH-
yenuu (puc. 20). Bcro BHYTpeHHIOIO YacTh orcuposou knemxu (1) 3a-
HUMACT 1nycmoma, oCmasuiascs om pacmeopennoco sxcupa (2). Obo-
ook yumonnaszmsl (3) pacuiapseTcs
B 00JIACTH IPHUIKATOTO K 00OJIOUKE
ynaowennoz2o aopa (4). CxoacTBo
(OpPMBI KHPOBBIX KJIETOK C KOJb-
IIOM, YKpalIeHHBIM KaMHEM, Jajo
OCHOBaHUE Ha3BaTb WX HepcHmHe-
suonvimu. HekoTopeie xiemxu BbI-
ISAAT 6e3vsadeprvimu (5), TaKk Kak
AApO HE Imonajo B cpe3. Mexny
KUPOBBIMH KJIETKAMU HaXOIUTCS
puixaas coeounumenvhas mrkans (6)
c cocyoamu (7) U HepeHbLIMU CMBO-
auxamu (8).

Pucynok 20 — J)KupoBasi TkaHb
(koka manblia 4denoBeka) [11]
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Tema 4 COEOVHUTE/IBHBIE TKAHU
(KPOBb, PBHCT, INTOTHAA
COEOVHUTEIIbHAS TKAHD)

1 KpoBb — xKuJiKasi COETUHUTEIbHAS TKAHb.

2 PpIxiiast BOJOKHHUCTas HEOPOpMIICHHASI COCTMHUTEbHASI TKaHb
(apeosiipHasi TKaHb).

3 IlnotHasi coemMHUTENbHAS TKaHb.

OcHobBnvle noHAmMUA NO meme

Kpoeb — xusikasi cOeIMHUTENbHAS TKaHb, COCTOSIIAS U3 (hopMeH-
HbIX 27eMeHmos (KIETOK KpOBHU) U niazmul. JKuakKas 4acTb MIIa3Mbl
KpPOBHU TIOCJI€ CBEpThIBaHUs (T.€. 00pa3oBaHus crycTka GpubpuHa), co-
cTaBisieT cvigopomky. K GOpMEHHBIM dJIEMEHTaM OTHOCSITCS 3pUmpo-
yumol, Jneuxoyumst (TPAHYJIOLMUTHI: HEUTpoduiIbl, 0a30(huIIbI, 303U-
HOUIIBI; arpaHyJIOIUTHI: JUMGOIUTHI U MOHOIIUTHI) U MpPOMOOYUNbL
(mpunoxkenue I', puc. I'.2-I".5). CreneHp pereHepaiuy BbICOKAs 3a
CYET CTBOJIOBBIX KJIETOK KPAacCHOTO KOCTHOTO Mo3ra (mpuioxkeHue I,
puc. I'.1).

Pvixnaa eonoknucman Heogopmiaennas coeOuHUmMeENbHAA
mkanv (PBHCT) conepxut 00JIbIIIOE KOJIUYECTBO MEHCKIEMOUHO2O0
geujecmsa, KOTopoe cuHTesupyercsa pudpoodiaactamu (rpunoxenue I,
puc. I'.6) 1 HaXOIUTCS B KOJUIOUTHOM COCTOSIHUH, a TaK)K€ BKJIIOUYAET
OoJplIOE pa3HOOOpa3ue KIETOK. BerpewaeTcs B BUAE TOHKOM Mpo-
CJIOMKH MEXJy OpraHaMH, CIOCOOHBIMHU XOTbh CJIETKa CMEMIATHCS OT-
HOCHUTEJIbHO ApYT apyra. [TokpeiBaeT cCHaApy XU KPOBEHOCHBIE COCY/IbI,
HEPBBI, MBIIIIBI, daciuu. XapaKTepHa BBICOKas CTENEHb pereHepa-
105058

IHnomnaa coeounumenvHasa mKaHs COCTOUT TJIaBHBIM 00pa3oM
13 BOJIOKOH, MOTPY>KEHHBIX B MaTPHUKC, a HE U3 KJIETOK. B 3aBucuMO-
CTH OT PacCIOJIO0KEHHUS BOJIOKOH TIJIOTHAs COCIMHUTEIbHAs TKaHb MO-
J)KET OBITh:

- ogpopmaenHas: COCTOUT U3 TOJICTBIX UIYIIMX MapaJuIeIbHO IpYyT
JIPYTy KOJIJIAr€HOBBIX BOJIOKOH (mpuioxkenue I', puc. 1.7), koTopsie
OTJCJICHBI JIPYr OT Jpyra kKierkamu (GuOpouUTaMu; HAXOJIUTCS B
CBA3KAX, CYXOXKUJIUAX, allOHEBPO3ax, (aclusiX, B CKIEpPE U POTOBHIIE
rJ1a3a, HaAXPALMHULE U HAJKOCTHHUIIE;
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- HeohopMmaeHHAs: COCTOUT U3 KOJUIAT€HOBBIX BOJIOKOH, UIYIIHAX
B Pa3HBIX HAMPABJICHUSIX, HEOOJBIIOTO KOJIMYECTBa aMOPGHOTO Belle-
CTBa B reJeo0pa3HOM COCTOSIHMM U KJIETOK (PUOPOIUTOB; BCTPEUALTCS
TOJIbKO B CETYATOM CJIO€ JIEPMBI.

Perenepanust miioTHOM COCAMHUTEILHOM TKAHU HU3KAS.

Bonpocwut onsa camoxonmpons:

1 Kakue dhopmMeHHbIEC 3JIEMEHTHI BXOJAT B COCTaB KpOBU (HaiiTe
WX XapaKTEPUCTUKY)?

2 Kakne pasHOBHAHOCTH JICHKOIIUTOB CYIIECTBYIOT M B YeM HX
(GYHKIMOHATBLHOE pa3indne?

3 Kakyro QyHKIIMIO BBITIOTHSIOT 3PUTPOIUTH U TPOMOOIIUTHI?

4 Yto ABAAETCS MEXKKJICTOYHBIM BEIIECTBOM B KPOBH?

5 Kaxko# kierounsiii coctaB umeer PBHCT?

6 U3 yero cocrout Mexkiaerounoe Bemectso PBHCT?

/7 Kakoe cTpoeHue HUMEIOT Pa3HOBUAHOCTH MJIOTHOM COEIMHU-
TEJIbHOU TKAaHHU?

JlabopaTtopHas paboTa
«KpobBv, cobcmbBento coedunumenvrole mkaHu»

Henan: uzydyenue cTpoeHus U (QYHKIHI KIETOK KPOBU M COO-
CTBEHHO COCIMHUTENIBHBIX (PBIXJIOHN, MJIOTHOM) TKaHEH .
Mamepuans u ooopyooeanue:
- CBETOBOM MUKPOCKOII;
- TOTOBBIEC IpenapaThl: KPOBb YEJIOBEKA; KPOBb JIATYIIKU; PhIXJas
BOJIOKHUCTas HEOPOPMJICHHAsI COCAUHUTENIbHASI TKaHb; CYXOXK -
JIMe TEJICHKA; 3JIaCTUYHAasl CBsI3Ka ObIKa.

Xoa padoThI

[Ipenapam 1 Ma3sox kpobu uesoBexa

OnHuM W3 TPOSIBICHUN CTPYKTYPHO-(QYHKIMOHAJIBHBIX OCOOCH-
HOCTeH (DOPMEHHBIX JIEMEHTOB KPOBH SIBISCTCS MX Pa3IUIHOE OTHO-
IIEHUE K KPACUTEISAM; OKCH(PUIbHBIE KOMIOHEHTHI KJIETOK OKpaIllH-
BAIOTCSI B KPACHBIM 1[BET, a 0a30()UIIbHbIE — CUHUN WIIH (PUOJIETOBBIN.

[Ipu mManoM yBeIMYEHUU BUIHO OOJIBIIIOE KOJIUMYECTBO SPUTPOLIH-
TOB — MEJKUX OKPYTJIBIX KJIETOK, OKPAIICHHBIX BCJIEACTBUE HACHIIIE-
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HUS KUCJIOPOJOM IeMorjiobuHa B O1eaHO-po30BbIN 1mBeT. Cpeau HUX
BCTPEYAIOTCS] €IMHUYHBIE JIEUKOIIUTHI — KJIETKH TEMHO-(HOJIETOBOTO
1BeTa, 00ycioBieHHOTO 0azodunueit ux saep. Hamo BeiOpath Mecto ¢
Xopouio 3aUKCUPOBAHHBIMU IPUTPOLUTAMH (B PE3yJbTaTe IJIa3MO-
JU3a OHU MOTYT MPHUHATH 3BE314aTy0 GopMy) U mpu OOJBIIIOM yBe-
JUYCHUHU U3YYUTh Bce (POPMEHHBIE DJIEMEHTHI KpoBH (puc. 21).

Spumpouyumer (1) 3aHu-
MarT MOYTH BCE MOJIE 3PEHUS.
VY 060JIbIIMHCTBA MJIEKOMUTAIO-
IIMX W YEJOBEKa B MPOIECcCe
APUTPOIIOI3a OHU HAKATLIMBAIOT
B I[UTOILUIa3ME I'e€MOIJIOOHH,
yTpauuBaIOT SApO U MPUOOpE-
TaloT (HOpMYy ABOSKOBOTHYTBIX
JTUCKOB.

Jleukouyumst HaAXOOSATCS B
KpPOBU B 3HAYUTEIBHO MEHb-
IIeM KOJIM4eCcTBE. BHHMaTeNb-
HO MTPOCMAaTpUBasi OJIHO IMOJIE 3a
JIpPYTUM HAaJl0 HAWTU BCE BHJIBI
JEUKOLIMTOB. JTO OKpYIJIbIE
KIeTKH (KpymHee SpUTPOIH-

PucyHok 21 — Ma3sok KpoBu TOB), KOTOPBIE BCET/Ia COAEPHKAT

genoBeka [11] anpo. Yame ocranbHbIX (opm
BCTPEUAIOTCA  ceameHmosioep-
Hole Heumpoguawbl (2). Siapa O0OIBIIMHCTBA HEUTPODUIIOB pa3jeiacHbI
HUTEBHIHBIMH TIEPETSHKKAMU Ha CETMEHTHI (SApa 3peibIX KIETOK
UMEIOT 2-3 U 0oJiee CErMEHTOB). Y MOJOABIX HEUTPOGMUIIOB SIPO
HAIIOMHMHAET U30THYTYIO MaJ0YKy, MOJAKOBY WIH JATUHCKYIO OYKBY S
— 3TO nanoukosodeptvle Hetimpogunvl (3). IloBepXHOCTHBIA CJION ITHU-
TOMJIa3Mbl MOXET O0O0pa30BbIBATh ICEBAONOANN TpPU aMeOOUTHOM
IBIKCHHH, B pE3yJIbTaTe YeT0 HEUTPOQPHUIBI MOTYT BBIXOAUTH U3 KPO-
BEHOCHBIX COCYJIOB B TKaHM, HAKAIJIMBAThCA B o4arax BOCIIAJICHUS U
(darouuTHPOBATH MUKPOOPTAaHU3MBI, PEBPAIIAsACH B MUKDODaU.

Dosunoghunvt (4) — KINETKU ¢ OJ1eAHO-(PHOICTOBBIM SAPOM, COCTO-
AIIAM U3 JIBYX-TPEX CErMEHTOB, cJ1abo 0a30(MIbHON HHUTOILIA3MOM,
3aM0JIHEHHON PE3K0 OKCU(PUIBLHON KPYIHOW 3€PHUCTOCTHIO, OKPAIIIH-
BAIOIIEKCS Y03UHOM B IPKO-KPACHBIU I[BET.
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Haiitu 6azogunvr (5) B Ma3ke KpoBH 3I0POBOTO UEJIOBEKA TPY/I-
HO. DTO KIETKH CO CJIa0O0OKpalIEHHBIM SAPOM OKPYTJION WU JIO-
nacTHOM (HOpMbI U €J1a00 OKCU(PUIBLHON ITUTOIIA3MOM, coaepKalien
KpPYIHBIE 3€pHA Pa3IMYHON BEJIMYUHBI, OKPAIIUBAIOIINECS OCHOBHBI-
MU KPACUTEIISIMHU B pa3iInyHbIe OTTEHKHU (DUOJIETOBOTO LIBETA.

Manvie numgpoyumer (6) — 3TO MEJIKUE KIETKH C MHTCHCHUBHO
TEMHO-()HOJETOBbIM, OOraThIM XPOMATHHOM SIJIPOM OKPYIJIOW HWITU
cierka 0000BUAHON (POPMBI, KOTOPOE 3aHUMAET TMOYTH BCIO KIIETKY.
Anpo cpeonux numghoyumos (7), 3anumaroiiee OOJBIITYIO YacTh Kiie-
TOYHOT'O TeJa, CBETJIOE, C XOPOIIO 3aMETHBIMH SAPBIIIKAMH; BCTPE-
YaloTCA Ha Ipernapare JT0BOJIBHO PeaKo. Sapo bonvuux aumpoyumos
(8) xpyruoit unu 6060BUHON (HOPMBI UMEET HEOOIBIIOE KOJTUYECTBO
XpOMAaTHHA U XOPOIIO 3aMETHBIC SAPBINIKUA. biaeaHo-romybas ciado
0a3odunpHas 1UTOIIa3Ma 00pa3yeT JOBOJBHO MIUPOKYIO KaiMy. DTH
TUM(OIIUTHI BCTPEUAIOTCS Ha IpernapaTe KpaiHe peaKo.

3HAUNTEIBHO PEXKE B Ma3Ke BCTpeUaroTcs mMoHoyumsl (9) ¢ siapaMu
pasnmuuHON (OpPMBI: OT OOOOBHIHONW W TOAKOBOOOpA3HOM 10 JBYX-,
Tpexaoiap4aTor u nomuMmopdHoi. ITocne Murpanuu B TKaHH MOHOITH-
Thl MIPUOOPETAIOT CIOCOOHOCTh K aMeOOUTHOMY IBHXKCHHUIO M TIpe-
BpaIaloTCs B Makpogazu.

Kposanvie nnacmunxu (10) — Menkue, mioxo OKpalrmBaronuecs
TeJblIa OKPYIJIOW, BEPETEHOOOPA3HON WM HEMpaBWIbHON Gopmbl. B
IEHTPATbHON YacTH KPOBSHOW IJIACTUHKU HAXOAMUTCS Mejkas 6a30-
buabHas 3epHUCTOCTh, TepudepruuecKkuii oTaen mpo3padyeH. Kposs-
HbI€ TUIACTUHKH CIOCOOHBI K aMeOOUIHOMY IBUKEHHUIO, TIO3TOMY B
Ma3Ke OHU 00pa3yroT ckorieHus. CrocOOHOCTh OBICTPO CKJIECUBATHCS
B KOHTJIOMEpAThI U PacIiaiaTbCsl 00YCIOBINBACT yIaCTHE ATUX CTPYK-
Typ B CBEPTHIBAHUU KPOBH.

[Ipenapam 2 Ma3sox kpoBu as2yuku

[Tpu MajoM yBEJIMYCHHH BUIHBI 3pUMpOoyumsl OBaIbHON (HOPMBI.
Cpenu HUX BCTpedaroTcs 0ojiee MEJIKue OKpyriaol (hopMbl — 3TO sieti-
KOYUmul.

[Ipu GosbiioM yBenuueHUH (puc. 22) BUIIHO, YTO IPUMPOUUHIBL
(1) sBRAIOTCS cCaMbIMU KPYNHBIMU (DOPMEHHBIMU 3jieMeHTamu. VX ro-
MOreHHas yumonaazma (2) OoKpaileHa B PO30BBIM IIBET BCIEIACTBHUE
okcuuIny reMorioonHa. B oTiuame ot SpuTPOIMTOB OOJIBIIMHCTBA
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MJIEKOTIUTAIONIMX U YEJOBEKAa IPUTPOIUTH aM(PpUOUN MMEIOT OBasb-
HBbIE TeMHO-(HoIeToBbIC s20pa (3).

KpoBsiHbIC MIIACTUHKH UMEIOT sApa, YTO J1aeT OCHOBAaHHUE Ha3bl-
BaTh UX Kiemkamu — mpomoboyumamu (4). OHU B TpU pa3a MeJbye
sputporutoB. VX siapa GoraTel XpOMaTUHOM M OKpalleHbl B BHUIIIHE-
BO-KpacCHBIM LIBET, a [IUTOIJIa3Ma TPOMOOLMTOB Oa3oduibHas, OJe-
HO-TOJTyOasl.

Pucynok 22 — Ma3ok kpoBu jsrymku [11]

Jleitkoyumol NATYIIKA TTOXO0KU HA JIEUKOLUMTHI yenoBeka. CaMbie
MHOTOYHUCIICHHBIE — Jumpoyumst (5) HEPEAKO 00pa3yIOT IMCEBJIOIO-
muu. Monoyumst (6) ¢ 60606uoHbLIM s0pom (7) BCTpeUarOTCS 3HAYU-
TeapHO pexe. Cpenu epanyroyumos daie onagaroTcs Helimpopuivl
(8). Dosunogunvt (9) u ocodbenno 6azogunvt (10) BcTpeuaroTcs pea-
ko. MHOra MOYKHO BHACTH JICHKOIMTHI, B IIMTOILIa3Me KOTOPHBIX CO-
Jep>KaTcsl MUTMEHTHBIE 3ePHBITIKH.

[Ipenapam 3 Puixaasn BorokHucmas HeogpopMAeHHAS
coeounumeavtas mxads (PBHCT)

PBHCT cocTouT M3 MHOIOYMCIICHHBIX KJIETOK, HaXOISIIUXCS B
MEKKJIETOYHOM BEIIECTBE, KOTOPOE COAEPIKUT 3HAUUTEIIBHOE KOJIH-
YECTBO OCHOBHOTO BEIIECTBA C PHIXJIO PACIOJIOKEHHBIMU, BOJIOKHU-
CTBIMHU CTpyKTypamu. [Ipu majgoM yBEIWYECHUU HAJAO0 HAWTH TOHKUU
(CBeTJIBIN) y4acTOK mpenapara ¢ pbIXJIbIM PACIOJIOKEHHEM BOJIOKOH
Y 3HAYUTEIIbHBIM KOJWYECTBOM KIIETOK, HE HAJErarmlux APYyr Ha
Jpyra, U3y4uTh €ro TPy O0NbIIOM yBenudeHuu (puc. 23A).
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Konnacenosoe eonoxkno (1) mpenctaBiasieT MydOK H3BHIIMCTHIX
GUOPHIUT OTMHAKOBOW TOJIIUHBL. Jnacmuyeckue 60a0KkHa (2) TOH-
KH€, OTHOPOJIHBIC Ha BCEM MPOTSKEHUH, aHACTOMO3UPYIOIIUE APYT C
JIPYTOM, JETKOPACTSHKUMBIE U HEMTPOUHBIEC Ha pa3phiB. CaMble MHOTO-
yucnennbie kietku PBHCT — ¢ubpobracmer (3); onu 006nanaroT He-
3HAUYUTEJIbHOU MOJIBUKHOCTBIO, KOTOPAs TP pa3paKeHUU YBEIUYU-
BAETCs; CIOCOOHBI PA3MHOXATHCSA MUTO30M M aMUTO30M; C MX Jes-
TEIHHOCTHIO CBSA3aHO 0Opa30BaHKE OCHOBHOTO BEIIECTBA M BOJIOKOH.
Tucmuoyumor (4), pacrojararoTcs IOOJUHOYKE WM TPYIIIaMH,
UMEIOT KPYTJIYIO, BRITIHYTYIO MM HETPaBIWIbHYIO (GOpMY, MOTYT 00-
Pa30BBIBaTh NICEBAONOANU. [ paHULIBI 3TUX KJIETOK PE3KO OYEPYECHBI.

Pucynok 23 — Prixnas BosiokHHCTass HeohOpMIICHHAs
COeIMHUTEIbHAs TKaHb [11]
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[Tpu paccmotpenun ¢ ummepcueit (puc. 235) meno ¢udbpobaa-
cma (5) ¢ MOBEPXHOCTH UMEET BUJ YILUIOIICHHON IIJIACTUHKH Hempa-
BUJILHON (POPMBI, C OOIBIIMM KOJIUYECTBOM OTPOCTKOB, C HESCHBIMU
KoHTypamu. B npodunb ¢pubpobracmel uMeOT sepemernoobpasznyio
Gopmy (6). Aopa ¢pubpobracmos (7) npaBUILHON OBaIbHON (HOPMBI,
C MEJIKO3EPHUCTHIM, PABHOMEPHO paCIpe/eICHHBIM XPOMaTHHOM U
aopvrkamu (8). LlutonnazMa HeOJHOPOHA. AAPO OKPYKEHO TEM-
HOM 3epHucmoil s3noonnazmoti (9) ¢ opraHouaMHu U BKIIFOYSHHUSIMHU.
Ceetnas skmonnazma (10) kak ObI TOCTETICHHO MEPEXOINUT B OCHOB-
HOE BEIIECTBO, BCJEJICTBHE 4YEro KOHTYpHI (pudpoOiacToB cimado
pasnmuuuMel. B ¢ubpobracmax na nozonux cmaousix pazéumus (11)
Oonmee BbIpakeHa OJKTOIIa3Ma. BeicokoanddepeHupoBaHHbIE,
yTPATUBIINE CHOCOOHOCTh K Pa3MHOKEHHUIO KJIETKH Ha3bIBAIOTCS
puopoyumamu (12).

B PBHCT (puc. 23B), kpome pemuxynspHoix kiemok (13),
ManoaudhepeHIMPOBAHHBIM 3JIEMEHTAM OTHOCATCS a08eHMUYUAIb-
nole knemxu (14), pacnolioKeHHBbIC BOKPYr kanuisapos (15).
OcTanbpHbIe KJIETOYHBIE AJIEMEHTHI SBIISIOTCS MPOU3BOIHBIMU a/IBEH-
TULIUAJIBHBIX U PETUKYISPHBIX KIIETOK, gpudpobracmos (3) u eucmu-
oyumos (4) Wi UMMUTPUPYIOT U3 KPOBEHOCHBIX COCY0B. JKupogvie
kiemku — jaunoyumst (16) pacronararoTcss BOJHU3U KPOBEHOCHBIX
cocynoB. [lmasmatnueckue kieTku — naazmoyumst (17) Kpyrion
WIM OBaJbHON (POPMBI OTIMYAIOTCS XapaKTEPHBIM CTPOCHUEM Sep
(TeMHBIE KOMITAKTHBIE TJIBIOKM XpOMaTHHA PACTOI0KEHBI paualib-
HO Ha BHYTpPEHHEW MOBEPXHOCTU SAECPHOU OOO0JIOUKH, YTO MPHUIACT
APy BHJ Kojeca cO chuiamu). Ouoomenuanvhvie riemku (18)
TJI0CKON (hOpMBbI 00pa3yr0T BHYTPEHHIOIO BBICTHIIKY KPOBEHOCHBIX
cocynoB. Tyunwvie xnemxu (19) cnocoOHB K aMeOOUITHOMY JIBUKE-
HUIO0, MOTYT OBITh OKPYTJIBIMH, OBaJIbHBIMH, BBITSIHYTBIMH, C IIAPO-
KHUMH OTPOCTKAMH.

Hapsany ¢ knetkamu, pazsuBatomnmuca B PBHCT, B Helr MoryT
HAaXOJUTHCS  BBICCTUBINHMECS W3 KPOBHU JICHKONUTHL.  BeIco-
KOCHEUANIM3UPOBaHHbIe eparynoyumsl (20) COXpaHSItOT OOBIYHOE
ctpoenue. Jlumgpoyumor (21) 1 monoyumur (22) mpeBpaiiarOTcs B
maxkpogaeu. ITO yKa3blBaeT Ha TECHYIO MOp()O]YyHKIHOHATBHYIO
cBs3b kpoBu 1 PBHCT.
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[Ipenapam 4 Tliomuas kosiazenoBas coeOUHUMENLHAA MKAHD.
Cyxoxuaue mesenka

Cyxoxuiiie TpeACTaBseT OpraH, B COCTaB KOTOPOTO BXOJIUT
MJIOTHAsI COeIUHUTENbHAS TKaHb. Ha nonepeunom paspese cyxoorcunus
(puc. 244) npu manom, a 3aTeM IpHU OOJBIIOM YBEIUYECHUH BHUHO,
YTO CYXOXKUJIUE OKPYKEHO CJI0EM COCIMHHUTEIHbHOW TKAaHU — nepume-
Honuem (1), KOTOPBIM OrpaHUYUBACT NYUOK mpembe2o nopsoka (2), ot
KOTOPOTO OTXOJAT IPOCIOUKH PBIXJIOW COCIMHUTEIBHON TKAHU B
r1yOb CYXOXMIMS, 00pa3zys sxHoomenoruul (3), OrpaHUYUBAIOIIUI
nyuku emopozo nopsaoxa (4), OKpyrjioi, KIMHOBUIHOW U MHOTIO-
yTOJIbHOM (hOopMBI. BHYTph ITy4YKOB BTOPOTO MOPSIKA COSTUHUTEIbHAS
TKaHb HE IPOHUKAET, U NYUKU Nep8o2o nopsaoka (5) OTIENEeHbI IPYyT OT

Pucynok 24 — [lnoTHas coenuHu-
TeIbHAsl TKAaHb (CyXOXKHJIME
Tenenka) [11]

apyra Toibko ¢guopoyumamu (6)
TPEYTOJIbHOM  WJIM  3BE€344aTOU
dbopMbEl. B IEpUTCHOHUHM M JHJIO-
TEHOHUW HAXOIATCA KPOBEHOCHbIE
cocyowl (7) v nepsnovle cmesonol (8).

[Ipyn mMaioM yBEIMYECHHH HAJO
BBEIOpaTh yYacCTOK C IPaBWIILHBIM
npooonvHuim paspezom (puc. 245)
KOJUTAreHOBBIX ITYYKOB U HM3yYHTh
€ro CTpOE€HHE MpHU OOJBIIOM YyBE-
JTUYCHUH.

MeXKIIeTOUYHOE BEIIEeCTBO CO-
JIEPKUT OTPOMHOE  KOJHUYECTBO
TOJICTBIX TIPSMBIX WM BOJHHUCTOU
bopMbl Konazenosvix nyuxos (9),
JCXKAITUX TapajjIeabHO APYT JPY-
ry. Ilydkm coCTOSAT U3 TOHKUX KOJI-
JIA2EeHOBLIX 80JOKOH (UTO TIPOSIBIIS-
€TCS B TPOJOJBHOM HCUECPUYECHHO-
CTH), CKJEECHHBIX HEOOJBIINM KO-
JTUYECTBOM aMOphHO20 Seujecmaa.
NmeeTcs HEOOJIBIIOE YHUCIO HJia-
CTUYECKUX BOJOKOH. Mexmy Iyd-
KaMH KOJIJJar€HOBBIX BOJIOKOH B
OJIUH DS TapauIeIbHBIMK TETT0Y-
KaMU pacriojararTcs sopa ¢@uo-
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poyumos (10). X muToria3mMa M IUIACTUHYATBIE OTPOCTKU HA MPO-
JOJIBHOM cpe3e He BUIHBI. KoJareHoBble MyuYKu, MEXKIY KOTOPBIMU
HaXoJATCs (DUOPOILMTHI, HA3BIBAIOT nyukamu nepsozo nopsoxa (5).
['pymme! MyYKOB MEPBOTO MOPSIKA OKPYKEHBI PBIXJION COCTUHUTEIb-
HOW TKaHBIO — 3HOomeHoHuem (3), OObCAUHSIONINN UX B NYUKU GMO-
poeco nopsaoka (4). ®UOJIETOBBIM OTTEHOK JHJOTCHOHHUS CBS3aH C
OKpaIIeHHBIMH T€MaTOKCHUIUHOM A0paMU COCOUHUMEbHO-MKAHHBIX
knemok (11). Heckoibko My4KOB BTOPOTO Mopsaka (GOpMHUPYIOT ny-
yok mpemwveco nopsioka (2), OKPYKCHHBIH 0oJiee TOJICTBIM CJIOEM
PBIXJIOM COEJUHUTEIILHOU TKAHU — HepumeHoHuem. DHIOTCHOHUN U
HIEPUTESHOHHI COJIEPIKAT KposeHocHble cocyobl (7) v nepaul (8).

Illpenapam 5 Onacmuueckas mxkanv. Boiinas ceasxka ovika

[Tpy ManoM yBEIWYCHHH Ha npoooavHom paspese (puc. 25A)
BUJIHO, YTO AJIACTHYECKasl CBsI3Ka MPECTABIACT COOON TSIK dacTHUYe-
CKHX BOJIOKOH, OJICTBIM IJIOTHOM (PUOPO3HON TKAHBIO — NEPUTECHOHHU-
eM. YYacTOK cpe3a C MPOJOJbHO PACHOJI0KEHHBIMUA AJIaCTUUYECKUMU
BOJIOKHAMH HAJ0 HW3Y4YUTh NpPH OOJBIIOM yBeIWYeHUU. Mexkie-
TOYHOE BEMIECTBO COAEPKUT OOJIBIIOE KOJIMYECTBO TOJCTHIX OKpaIlICH-
HBIX B JKEJTBIN LUBET anacmuyeckux 60jokox (1), uaymux napauieabHO
npyr apyry. U3 kinetounsix GopM npeodnanarot ¢puopoyumst (2). B He-
OOJIBLIIIOM KOJIMYECTBE BCTPEUAIOTCS Ko/IazeHosvle 80n10KkHa (3), Omaro-
Japsi KOTOPbIM BBIMHAS CBsI3Ka HapsAy C AJIACTUYHOCTBIO 00JIajaeT
OOJIBIIION MPOYHOCTHIO.

Pucynok 25 — Dnactudeckass TkaHb (BbIHas CBsi3ka Obika) [11]
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Ha nonepeunom paspesze (puc. 255) npu MajJioM YBEIWYCHUU
BUJIHO, YTO (HOPMUPYIOLIUE CBS3KY 3JACTUUYECKUE BOJIOKHA HE oOpa-
3y10T my4KkoB. [Ipu OonbiioM yBeaudeHun sracmuyeckue 6010kHa (1)
UMEIOT (POpMy KPYyroB, OBajOB, MHOTOYTOJIbHUKOB, PaCIOJIOKEHHBIX
ONMM3KO Jpyr K Japyry. KierouHsie 3J1eMEHTHI MPEACTaBICHbI (hudpo-
yumamu (2). Mexay 3JacTHYECKUMH BOJOKHAMHM HaXOISATCS MpoMe-
KYTKH, 3aMOJHEHHBIE PbIXI0U coOeOuHumenvbHou mrausio (4), B KOTO-
POl HAXOIATCA KaMOUAIbHble dNeMeHnbl, KPOBEHOCHble coCyobl (5) U
Hepeul (6).
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Tema 5 MbIIIIEYHBIE TKAHU

1 OOmas xapakTeprucTUKa MBIIIIEYHON TKaHHU.

2 T'napkas MbllliedHas TKaHb.

3 MuosnurenuanbHas U MUOHEHpalibHasl TKaHHU.

4 CeppaedHasi MbIILICYHAS TKAHb.

5 IlonmepeuHo-nonocarasi CKEJIETHAs MbIIIEYHAS! TKAHb.

OcHoBnble nonamus no meme

MpruimeuyHas TkaHb coctaBiisieT 10 40% Macchl Teia MIJIEKOIIHTA-
IOIIET0. DTOT TUI TKAHEW OOBEIMHEH obwell (hynkyuel — cokpauje-
Husi. JIBUTaTeNbHBIC MPOIIECCHI MBIIICYHBIX TKAaHEH pa3HOOOpa3HBI, HO
OCHOBOHM COKpAIICHUS SBIISICTCS COKpalieHne MUOGUOPHUIII, COCTOS-
IUX U3 aKTUHOBBIX M MHO3WHOBBIX BOJIOKOH (IIpuioxkeHue /[, puc.
J1.1). CnenoBarenbHO, BTOpas oOIIas 4YepTa MbIIMICYHBIX TKaHEH —
Hanuyue muoguopunn. CymecTByeT HECKONIbKO Pa3HOBUIHOCTEH
MBIIIEYHBIX TKaHel (puioxenue [, Tadmn. J1.1):

1) enaokas (npunoxenue I, puc. J1.2) — COCTOUT U3 KICTOK 21a0KUX
MUOYUMOB, KOTOPBIC IPUBOIAT B ABM)KCHHUE CTCHKH BHYTPEHHUX OP-
raHOB W COCYJIOB; Pa3BUBAETCS M3 ME3ECHXUMBbI, MMEET BBICOKYIO CTe-
TIEHb PEreHepaIiy, T.K. BCE KIIETKH CITOCOOHBI K MUTO3Y;

2) MUOHeUpaIbHas — COCTOUT U3 KICTOK MUOHEUPOYUNO8 U OTBEUACT
3a U3MEHEHHE pa3Mepa 3padka; pa3BHBACTCS M3 HEHPOIKTOICPMEI,
pereHepariMoOHHbBIE BO3MOKHOCTH U3YUEHBI CJ1a0o0;

3) MuoInumenuanbHas — COCTOUT U3 KICTOK MUOINUMETUOYUMOS,
KOTOPBIC CIIOCOOCTBYIOT BBIBEJCHUIO CEKpeTa M3 KOXKHBIX JKEIe3;
pa3BHUBAETCS M3 SKTOJAEPMbBI, UMEET BBICOKYIO CTEIICHb pereHepalliu,
T.K. BC€ KJIICTKH CTIOCOOHBI K MUTO3Y;

4) ckenemunas nonepeuHo-noI0CAmMAs — COCTOUT U3 MbIUUEHHBIX G0-
noxon (cumniacm), KOTopble 00ECIICUHBAIOT MEPEABIIKCHHE TElIa 1
€r0 OTIEIBHBIX YacTel B MPOCTPAHCTBE, U KIECTOK MUOCAMMENUMO-
Yumog, KOTOpble CIIOCOOHBI K JICJICHUIO M 00ECTICYMBAIOT CPEIHUM
YPOBEHb pEreHepalii; B MBIIICYHOM BOJOKHE Muoguopuiisl pac-
MOJIATaf0TCs MapaIeIbHO APYT IPYTY, 3aHUMas MPaAKTHUECKH BECh
00bEeM MBIIICYHOTO BOJIOKHA, CTPYKTYPHO-(PYHKIIMOHAJILHON €IIH-
HULIEH MUOGUOPUILIBI SIBISCTCS capkomep; CyIIeCTBYET 3 TUIIA MBI-
IIICYHBIX BOJIOKOH:
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— KpacHvle (MEIJICHHBIC MBIIIIEYHBIE BOJIOKHA, KOTOPBIE MOTYT pado-
TaTh JOJITO, HO CHJIa COKpAIICHHUS HEOOJIbIIas);

— oOenvle (CUIIbHBIC, OBICTPBIC MBIIIIBI, HO PabOTAIOT HEMPOIOIKHU-
TEJIbHOE BpeMs U OBICTPO yCTAIOT);

— NPOMedNCYMmouHble.

Pa3BuBaeTcsi ckejeTHas MOMEPEYHO-TI0JI0CaTasl MbIIlIeYHAs TKaHb

13 MUOTOMOB (13 M€30JI€PMBbI).

5) cepoeunas nonepeuno-nonocamasn (npunoxenue J, puc. J1.3) —
Pa3BUBAETCS U3 MUOAIUKAPAUAIBHON TJIACTUHKH CIIJITAaHXHOTOMA (U3
AKTOJIEpPMBI); 00ECTICYMBACT ABMKEHUE KPOBU IO COCYJaM; COCTOUT
U3 KJIETOK KapOUOMUOYUMOS TPEX BUJIOB:

— munuyHovle (pabodre UM COKPATUTEIbHBIC) — COCTUHSISACH TIPH T10-

MOIIIM BCTABOYHBIX TMUCKOB, 00Pa3yIOT CHHTHUIIN;

— amunuyisle (IPOBOMSIINE) WIIH KICTKU-TICHCMEKEPHI — TCHEPHUPY-

10T COKPAIIIEHUE U MEePEIal0T €ro Ha TUITUYHBIE KapIHOMHUOIUTHI;

— ceKkpemopHble — BbIpA0ATHIBAIOT HATPHM-YPUTHICCKUHN (aKTOp, YCHU-

JMBACT TUYype3 U, TEM CaMbIM, CHIKACT apTepraibHOE JTaBJICHHE.
Perenepaiivsi Ha KJIETOYHOM YPOBHE B MpeACEepauax HeOoJbIas
(32 cyeT MHUTO3a HEKOTOPBHIX THUIIUYHBIX KapJAHUOMHOIIUTOB), B JKEIY-
J0YKaX — TOJIbKO BHYTPHUKIICTOYHAS PETeHEPAIIHS.

Bonpocel ona camoxonmponsa:

1 Kakue pa3HOBUJIHOCTH MBIIIICYHON TKAHU BbI 3HaeTE?

2 Kakoe cTpoeHre UMEET riiajKas MbIllIeYHas TKaHb?

3 I'me B opranuszMe JIOKaJIM30BaHbI MUOSINUTEINAIbHAS U MHU-
OHEHpaJIbHAs TKAHU?

4 B yeM 0COOEHHOCTh CTPOEHHUS IMOIMEPEUHO-TIOIOCATON CKEINEeT-
HOW MBIILICYHON TKaHU?

5 Kakue Buabpl KapJUOMUOLIMTOB O0pPa3yOT CEPJCUHYIO MBIIICY-
HYIO TKaHb, U B YeM UX (DYHKIIMOHAIBHOE OTINYHE?

JlabopaTopHas paboTa
«Ocobennocmu cmpoeHus MoluleyHbIX MKAHew»

Heab: nuzyuenue crpoeHust U QYHKIIUN MBIIICYHBIX TKAHEH.
Mamepuanwvt u 060pyoosanue:
- CBETOBOW MHUKPOCKOII;
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- TOTOBBIC MpemapaThl: TJIaJIKas MBIIICUYHAs TKaHb; MbIIICYHAs 000-
JI0YKa TOHKOM KHUIIIKY MJICKOIIUTAIOIIET0; MOMEePEYHO-TI0I0caTast
MBIIIICYHAsl TKaHb (S3bIK MJICKOIIUTAIOIIETO); CepAcYHas MbIIIEY-
Hasi TKaHb (Cepare JOoIIaan).

Xoa padoThbI

1 Paccmompemb 2omoebsle npenapamasl U 3apucoeambsp ux

[Ipenapam 1 Tra0kas mviueuHas mxaHs

[Ipu ManoM yBEJIUUYEHUH CPEIU KYCOUKOB TJIAJIKOM MBINICYHOU U
PBIXJIOW COEIMHUTEIbHOW TKAHW HAJ0 HAWTHU HU30JMPOBAHHBIC TJIaj-
KHE MBIIICYHBIE KJIETKM M U3YYUTh HX MPU OOJBIIOM YBEIUYEHUU
(puc.26). OTU KJIETKU BBITSHYTOM, BEpeTeHOOOpa3HOU (HOpPMBI, paB-
HOMEPHO CYXXHBAIOTCS B NepudepudecKux OTAelax, oopas3ys 3a0CT-
peHHble KOHUBI. [Jumonnasma-capkonaazma (1) oObIYHO TOMOTEHHas,
NpU yAa4YHOM OKpACKE clieTKa MPOAO0JIbHO MCUEPUCHHAs 32 CUET UIY-
X BIOJIb KJIETKH Muopuiamenmos, He
OOBEIMHEHHBIX B MYyYKH U HE 00pa3yIoIInuX
HacTosmux Guopmi. Temusie nonocol (2)
B OT/ACJIbHBIX MBIIICYHBIX KJIETKAX SIBJISI-
IOTCSl BOJIHAMU COKpAlIEHHUS], BbI3BAHHBIMU
duxcanueii. B cpenHem OTIENbl KICTKH
HaxoAuTcA s0po (3) naJsouKkoBUAHON (op-
Mbl. [limazmamemma npu CBETOBOM MUKPO-
CKONMMM HepazanuuMma. Ha moBepxHOCTH
MBIIIEYHBIX KJIETOK MOTYT OBITh 00pbl8KU
bazanonou memOpanvl (4), oxeBaromed  Pucynok 26 — 'magkue
KOKIAYIO KJIIETKY, M NPUKPCIUIAIOIMXCI K MBIIICYHbIC KIeTKU [11]
HEW KOJUIAreHOBBIX (PUOPUILT PHIXJION CO-
€MHUTEIIBHON TKaHM, KOTOpasi CBSI3bIBAET MBIIIEYHBIE KJIETKU B MOP-
dbororndecku v GyHKIIMOHATBHO €IMHYIO CUCTEMY.

[Ipenapam 2 ['1a0kas mMvlieuHas mxams.
Tonxas xuwixa maexonumarnu,e2o

IIpy masioM yBEIWYEHUM OPUEHTUPYIOT Ipemnapar CIU3UCTON
o0onoukoil BBepX. [lon snuTENUanbHBIM CI0EM HAXOJIUTCS Mbluley-
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Has 000/10YKa, TIPEJICTaBICHHAas] BHYTPEHHUM KOJBIIEBHIM M HapyX-
HBIM MOPOJAOJIBHBIM CJIOSIMU. CTPYKTypHBIE 3JIEMEHTHI TIJIaJKONH MBbI-
LHICYHON TKAaHU — MbluleyHble KiemKu. B TPOIOJIIbHOM CEYEHUU OHU
BepeTeHOOOpa3Hble, TEMHOOKpaIieHHbIe. VX MaJouYKOBUIHBIE spa
BBITSIHYTHl BJOJIb KJIETKU. B momnepeyHoM CEYEHUU KJIETKU HMEIOT
GhopMy OKPYTJIBIX WM MHOTOYIOJBHBIX ILIOIIAJ0K Pa3jIddyHOro Jua-
METpa, B HEKOTOPBIX U3 HUX HAXOJSITCA KPYIJIbIC SIpa.

Hano u3yuuth cTpo€HHE IIIaKON MBIIICYHOM TKAHW HA MPOJOJb-
HOM U MOMEPEYHOM pa3pe3ax Mnpu 00JblIoM yBenudeHuu (puc. 27). B
KOJIBIICBOM CJIO€ Yepe3 OJHU KIIETKU Cpe3 IMpOoIeNa B 00jacTh Hanoo-
Jee moacmoulx 0po-cooepicawux omoenos (1); uepe3 apyrue — B 00-
jgacmu 3a0cmpennbix KoHyos (2). 3a0CTpeHHbIE KOHIBI OJHHUX MBbI-
IIEYHBIX KJIETOK BKJIMHHBAIOTCS MEXAY PaCIIMPEHHBIMH OTJEJIaMU
Ipyrux, GOpMHUPYS Mmbluteunblll naacm, B KOTOPOM KJIETKa KOHTaKTH-
PYET CO 3HAUUTEIHHBIM KOJIMYECTBOM COCEAHUX. A0pa (3) MBIIICUHBIX
KJICTOK UMEIOT BBITIHYTYIO (POPMY C TIIBIOKAMH XpOMAaTHHA W SAPBIIII-
KaMU. MHOIUTBI OJI€ThI OOBIYHON AMIA3MANEMMOU U OA3ANLHOU MeM-
Oparoll (8 6ude MoHKux ceemJivix npocioex) (4).

['pynimbr MBI-
IIEYHBIX KJIETOK pas-
NENEHBl  NPOCIOUKA-
MU PbIXTOU COeOUHU-
menvHou mrkanu (5) c
cocyoamu (6) u He-
peamu (7). Ilonepeu-
HbIE ceueHus UYeH-
MPAibHbIX  0MOEN08
MbIULEUHBIX — KIemOK
(8) wuMewT  BHUI
KPYITHBIX  KPYTJIBIX
WM MHOTOYTOJBHBIX
MJIONMIAZIOK C KpYT-
aeiM  sopom  (9).
MpIiiedHbIe  KIIETKH
00pa3yloT MYyYKH, OKPYKECHHBIC PbIXIOU COCOUHUMENIbHOU MKAHbLIO
(5), pazmensiromield TakXke€ KOJIBIIEBOM M MPOJOJbHBIA MBIIICYHbIC
cinou. Kpome cocynoB u HEPBOB, B HEW HAXOIATCSA HepeHble KIemKu
medxcmovluweunoeo (Ayspbaxoea) nepsnozo cniemenus (10). I'mankue
MBIIIIEYHBIE KJIIETKHA 001a4al0T CIOCOOHOCTHIO K MUTO3Y U aMHUTO3Y.

PucyHok 27 — I'nmagkast MplilieqHas TKaHb
KUIIKU MieKkonuTaromero [11]
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Hpenapam 3 HOTl@pBHHO-TlO/lOCﬂma}Z MblUUEUHAA TMKAHD.
SI3biK MAECKONUMAIOULeco

[Ipyr manom yBENMYEHUU BUJECH OJIMH U3 KPAEB CPe3a, MOKPBITHIN
MHOTOCJIOMHBIM JIUTEJIMEM, OOpa3yIIUM C MOJACTHIAIONIEH €ro
PBIXJIOW COEIMHUTEIBHON TKAHBIKO BBICTYIIBI — COCOYKM si3bika. [lox
PBIXJION COEIMHUTEIBHON TKaHbIO HAXOJUTCS NONepeuHO-no10Camast
CKeNlemHas: MbluledHds MKAaHb, CTPYKTYpHbIE U (PYyHKIMOHAJIbHbBIC
€AUHUIIBI KOTOPON — MOMNEPEUHO-TIOI0CAThIE MblileyHble BOJNOKHA —
00pa3yloT My4YKH, PaCIOJIOKEHHBIE B TPEX B3aWUMHO MEPICHAUKYIISIP-
HBIX HanpaBieHusX. [loaToMy Ha cpe3e BUAHBI UX MPOJIOJIbHbBIC U MO-
nepeyHbie ceueHus. Mexy mydkaMH MBIIICUYHBIX BOJIOKOH HaXOJIUT-
Csl phIXJIasi COEIMHUTEIIbHAS U )KUPOBAsi TKaHb.

Hano u3y4yuth npu OOJBIIOM YBEIMYEHUH CTPYKTYPY Iomepey-
HO-TIOJIOCATHIX MBIIICYHBIX BOJIOKOH B IMPOJOJIHLHOM M IOINEPEYHOM
ceueHusx (puc. 28). Xots mblueunvle 6onoxkHa (1) peako monajgaroT
B Cp€3 Ha BCEM CBOEM MPOTSKEHUHU, BUIAHO, YTO 3TO BBITSHYTHIC B
JUTMHY 00pa30BaHUsl MWIMHIPUYECKON (POPMBI, CYKHBAIOIIUECS Ha
KOHIIaX, IMOKPBIThIE 000J10UKOW — caproaemmou (2). Ilon capkonem-
MO B CapKOIUIa3Me HaXOJATCS MHOTOYHUCICHHBIE 20pa (3) BHITAHY-
TOW MO OCH MBIIIEYHOTO BOJOKHA (DOpMBI U O€IHBIE XPOMATUHOM.
[Tonepeyno-noso-
caTble MBIIICUYHBIE BO-
JJOKHa OTHOCST K He-
KJIETOYHBIM 00pa3oBa-
HUSIM — CUMNIACMAM.
MpliieyHbIE  BOJOKHA
UMEIOT MPOJIOJIbHYIO U
MOMEPEUHYI0  HcUep-
yeHHOCTb. [Ipomosib-
Hasi ~ UCUYEPUYECHHOCTH
CBsi3aHA C HAJU4YHMEM B
capkoIuiazme mMuoghuo-
puii, pacmoJiararo-
IIIUXCS BJAOJIb MBIIICY-
HOT'O BOJIOKHA OJIM3KO
IpyT K apyry. I[lonepeu-
Has ucuepuennocms (4)

Pucynok 28 — [lonepeuHo-monocarasi Mbl-
1IeyHas TKaHb. S3bIK MileKomuTaromero [11]
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CBsi3aHA C HEOJHOPOJHOCTHIO CTPOCHHS W Pa3HBIMH ONTHYECKUMH
CcBOMCTBaMU MUO(DUOPHILT MO UX AJIMHE (YepeloBaHUE TEMHBIX, CIIO-
COOHBIX K JBOWHOMY JIy4EHPEIOMIICHUIO AHUZOMPONHLIX TTUCKOB H
CBETJIbIX, HE 00JIaaONIUX 3TOU CIMOCOOHOCTBIO U30MPONHLIX IUC-
KOB). MeXay MONepeuyHoO-MoJ0CATEIMA MBIIICYHBIMU BOJIOKHAMHU
HaxoOguTcs onoomusutl (5) — TOHKUE MPOCIOMKH PHIXJIIOW COCIUHU-
TEbHOW TKaHW; OHU CBA3BIBAIOT MBIIICYHBIE BOJIOKHA B €IUHBIM
KOMIUIEKC. Aopa knemok snoomusus (6) OTINYAIOTCA OT MBIIIEYHBIX
AJIep BBITSIHYTON (OpMOM, OOJIBIIINM COJIEP)KaHUEM XpOMAaTUHA U 0O-
Jee TeMHOU OKpackou. [lomepeyHo-mosiocaTeie MBIIIEYHBIE BOJOKHA
O00OBbEIMHEHBI B MYYKHU, OKPY>KCHHBIC PHIXJIOW COCTUHUTEIBHOU TKa-
Hb10 — nepumusuem (7), ¢ ocuposvimu kiemxamu (8), kposenocHvimu
cocyoamu (9) u nepsamu (10). Mbiweunvle sonokna Ha nonepeuHom
cevernuu (11) UMEIOT OKPYTIIIYIO WJIM BCJEICTBUE B3aMMHOTO C/IaBJIM-
BaHUS MHOTOYTOJIbHYIO (hopMy, ¢ mepudepruuecKn pacro0KeHHBIMU
kpyenoimu saopamu (12). LleHTpanbHas 4acTh MBIIICYHBIX BOJIOKOH
3aHATA nonepeuHviMu cevyeruamu muoguopunn (13), AIMEIOMUMH BU]T
TEMHBIX TOYEK, pa3ACICHHBIX MPOCIONKaMHU CapKOILIa3Mbl.

[Ipenapam 4 Cepdeunasn moiuteunas mrarns. Cepoye 10uaou

[Ipu ManoMm yBEeIMYCHMHM BHUIHA CTEHKa CEpJilla, COCTOSIIAs U3
TpeX 000JI0YeK, 0OpPa30BaHHBIX PA3TUYHBIMU TKaHAMU. BHyTpeHHss
000J104Ka — 9HOOKApO (BBITISAIUT TEMHOOKPAIICHHON MOJIOCOU) BBI-
CTJIaH SHJOTEJIMEM, O] KOTOPHIM HAXOJUTCS PBIXJas COCAMHUTEIb-
Hasg TKaHb, OoraTas 3JacTUYECKUMH BOJOKHaMH. OCHOBHYIO Maccy
CTEHKH CEpJilla COCTaBIsE€T MbIIIIEYHass 000J0YKa — MuUoKkapo, npe-
CTaBJICHHBIN CcepOeuHOU MbluleyHOU MKaHblo, 00pa3yrolen nepeKsa-
JTUHBI, MEXy KOTOPBIMH HAaXOJIUTCS PhIXJasl COCIWHHUTEIbHAS TKaHb.
HapyxnHas obosiouka cepjilia — anukapo COCTOUT U3 PBIXJIOW COEIH-
HUTEJTLHON TKaHU, O0TaToN KUPOBLIMU KieTKamu. CHapy» u MMUKap/I
MIOKPBIT Me30menuem.

Hamo m3yuuth CTpoeHHE MUOKapaa NpH OOJIBIIOM YBEIMYCHHUH
(puc. 294). OcHOBHas Macca MHOKapjia oopa3oBaHa pabouell MycKy-
namypoti, obecneunBaromei cokpaiieHue. CTPYKTypHBIMU 3JIEMEH-
TaMH CEPJICUHON MBIIICUHOW TKAHU SBISIOTCA Kapouomuoyumsl (1) B
MIPOJIOJILHOM CEUEHUHU TOYTH MPSIMOYTOJIbHBIE. B 1IeHTpanbHON YacTu
KJICTKH PacCIoIOKeHO s10po (2) oBanbHOU (popmbl. B nepudeprueckux
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OTJEJIaX CapKOJIa3Mbl HAXOAATCA My4YKU MUODHOPUILI, 00yCIOBIHBA-
IOILUE NPOOOILHYIO UCHepyeHHOCmb KapauoMuouuToB. Crnabo BbIpa-
KEHHAs MoTepeyHas HCYEPUCHHOCTh 00YCIIOBIIEHAa HEOJHOPOTHOCTHIO
opranuzanuu MuopuopmL (auddepeHIupoBKOl UX HA TUCKHU, CXO/I-
HOU ¢ MUOGUOPUILIIAMH CKEJIETHBIX MBIIIIIT).

e
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Pucynok 29 — Cepaeunast mpliuiedHasi TKaHb [11]

XapakTepHbIM MOP(OJOTUYECKAM MPU3HAKOM CEPIACYHOM MBbI-
IICYHOW TKaHU SIBIITFOTCS CIIEIM(PHUUECKH OpraHu30BaHHBIC KOHTAKTHI
CMEXHBIX KapJIHOMHOITUTOB, KOTOPBIC BBHITISASIT TEMHBIMH IT0JOCKa-
MU ¥ Ha3bIBAIOTCA 8CMABOYHbIMU Ouckamu (3); ¢ UX MOMOIIbIO MHO-
IIUTHl OOBEIUHSIIOTCS B aHACTOMO3UPYIONINE MBIIICYHBIE KOMIUICKCHI
(cepoeunvie mbluieunvie 6010KHA), OOSCIICUNBAIONINE COKpAIICHUE
MHOKapJia KaK €JIMHOro 1esioro. KapamoMuonuTel, 00beAMHEHHBIC B
MBIIICYHBIC TIEPEKIIATUHBI, OKPYKEHBI MOHKOBOJOKHUCTOU COCOUHU-
menvrou mxauvio (4), ooraroir xanunnspamu (5). Aopa coeounu-
menbHOMKAHHbIX Kiemok (6) Melbue siA€p MUOIUTOB U OTIIMYAKOTCS
TEMHOU OKPACKOU.

Ha monepeunom paspese (puc. 295)
KapJIMOMHUOITUTEl UMEIOT OKPYIIIYIO HIIH
HEIMPaBUWIbHYIO MHOTOYTOJIBHYIO (hOopMYy.
[leHTpaJIbHO PaCIOOKEHHBIE KPYTIJIbIC
s0pa (2) OKpyXKeHbl CBOOOJTHON OT MHUO-
dbubpmn capkonnazmotui (7). Muoduo-
PUJUTBI UMEIOT BUJ PaIMAIBHO PaCIofo-
YKEHHBIX TEMHBIX TOYCK.

Kpome pabounx MHUOLIUTOB, B COCTaB
MUOKapJia BXOJMUT TMPOBOJAIIAS MYCKY-
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natypa (amunuunvle xapouomuoyumsl). Ilpu mMamoM  yBeIWYECHUU
MEXIy PHIO0KapIOM U paboyeil MyCKyJIaTypoill MHOKap/aa BUJIHBI pa3-
JUYHBIE CEUCHUSI MHUOIMTOB MPOBOSIICH CUCTEMbI, KOTOPbIE OTJIU-
yaroTca Oojiee CBETJIOW OKpackodl U TONIMMHOW. VX Hamo U3yduTh
npu OosbiioM yBenuueHuu (puc. 30). B mpogonbHOM ceueHun amu-
nuunvle Kapouomuoyumol (1) UMEIOT HENMpaBUIbHBIC OYEPTAHUSA U
pacuIupeHusi, B KOTOPbIX HAXOATCA CIa000KpaIlICeHHbIE KPYITHBIE 50-
pa (2). IlpoBomsimue MHOIUTHI CBETIee pabO4YMX, TaK KaK B HHUX
MEHbIIIe MUODUOPUILI, KOTOPBIE pacnoyiaratorcs mo nepudepun 3Tux
KJIETOK U HE UMEIOT CTPOrOM OPUEHTAIMU, MOITOMY Ha MPOJOJIbHBIX
CEUYCHUSX BUJHBI JIMIIb UX OTACIbHBIC (parMeHThl. B capkomnazme
MPOBOSIIMX MUOILMTOB OTCYTCTBYET OOIIasi monepeyHasi uCUepueH-
HOCTh, 3aMETHAs JIMIIb B 00JaCTH My4KoB Muopuodpm. [lyuku atu-
MWYECKUX MBIIIEYHBIX BOJOKOH COINPOBOXKIAET pbuIXIds COEOUHU-
menvHas mkawns (3), coaeprxalias Kanmuisipbl 1 HEPBHBIE KIJIETKHU.

2 Paccmompemb u 3apucoseamb cxemamuuHoe u306pameuue
6CMABOYHDBIX OUCKOB cepdetmoﬁ MblULU bl

Tunuyasie KapAUOMUOIUTEI (pUcC. 31) UMEIOT BBITIHYTYIO Mpsi-
MOYTOJIbHYIO OoTpocTdaTyio Gopmy. Ilepudepudeckyro 4acTp KIETKH
3aHUMaroT muoguopuinel (1), cocrosume U3 akmuroswvix (2) u muo-
3uHosvIx uramenmos (3), a Takxke mumoxonopuu (4). Xoporio pas-
BUT Tiaakuil DIIP u ecth T-TpyOOUKM — MHBarMHAIUK MPAa3MOJIEMMBbI
BHYTPb KJIeTKU. CHaApYXKU niaazmonemma kapouomuoyuma (5) MOKPHI-
Ta 6azanvrou mMemopanot (6). TUNIHUYHBIE KapAUOMHUOLIUTHI 00pPa3yIoT
CUHIIUTUN, COCIUHSISCH MPU TTOMOIIHM BCTAaBOYHBIX TUCKOB (7), B KO-
TOPBIX BBIICIISIOT:

— MEXPUOPWILIAPHBINA OTACH (MECTO ASCMOCOM C NMPUKPETUICHHBIMU
K HUM aKmMuHosbimMu muoguiramenmamu (2) MuopuopumLI);

— MeXcCapKoIruia3MaTuyeckui otaen (mpeodnafaroT MIeIeBble KOH-
TaKThl — HEKCYCBHI).
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Pucynok 31 — BcraBouHbIe IUCKM y4acTKa CEPIAEYHOTO
MBIIIEYHOTO BOJIOKHA (cxema) [12]
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Tema 6 HEPBHAJ TKAHD

HepBHbIe KIIETKU: CTPOCHUE U KIacCUPUKALIUS.

HepBHbie OKOHUaHUS.

HepsHble BONOKHA.

KieTku Helporiauu: pa3HOBUAHOCTH, JTIOKaIu3aIus, QyHKIHO-
HaJbHbIE OCOOEHHOCTH.

WP

OcHoBnble nonamusa no meme

HepBHast TkaHb pa3BuBaeTcs M3 JKTOAepMbl. OHa COCTOUT U3
HEeUPOHOB8 U KNemOK Heupo2iull.

Hepenvie knemku (Heutpouvl, Heupoyumvl) — CTPYKTYpHO-
(GyHKIM-OHANIbHBIC €AMHUIIBI HEPBHOW TKAaHH, COCTOST U3 Tea (nepu-
KapuoH) U OTPOCTKOB 2 TUIOB: KOPOTKUX BETBAIIUXCA OEHOPUMO8 U
JUTMHHOTO HEBETBSAIIETOCs axcoHna. HelpoHbl BBIOIHSAIOT (PYHKIIHIO
npueMa M nepenadu Bo30yxaeHusl (HEPBHOT'O UMITYJIbCA) MO CUCTEME
HEHPOHOB M OT HEHPOHOB K KJIETKaM BO30YyJMMBIX TKAHEH: MBIIICU-
HOM M K KJIETKaM Xeje3uctoro snurenus. CylecTByeT HECKOJIBKO
KJ1accuuKaiii HeMPOHOB:

— Mmopghonocuueckas Knaccugurxayuss OCHOBaHAa Ha KOJHUYECTBE OT-
pocTkoB HelpoHa (tpuinoxenue E, puc. E.1): ynunonsipusie, Ou-
TOJISIPHBIC, MYJIBTUIIOJISIPHBIC U TICEBIOYHHUITOSPHBIC HEHPOHEL.

— @usuonoeuyeckas Kuaccuguxayus OCHOBaHA Ha BBIMOJIHSIEMON
GyHKIMU: YyBCTBHTENIbHBIC (IIEHTPOCTPEMUTENbHBIE, addepeHT-
HbIE); BCTABOYHBIC (MHTEPKAISAPHBIC); JBUTATEIbHbIE (MOTOpPHBIE,
s pepeHTHBIC, IEHTPOOEIKHBIE) U CEKPETOPHBIE HEUPOHBI;

— ¢hapmaxonocuueckasn kiaccugurayus OCHOBaHA HA XUMHU3ME MEJIH-
aTOpPOB, C MOMOIIBI0 KOTOPBIX HEUPOHBI NEPENAOT HEPBHBIA UM-
MyJIbC: XOJIUHIPIUYECKHUE, TIENTHAHBIE U aIpeHIPrUuYecKrue HeHpo-
HBI.

HelipoHbl criocOOHBI pereHepupoBaTh TOJIBKO Ha BHYTPHUKIIETOY-
HOM YPOBHE: IIPY MOBPEKIAECHUH JOCTPAUBATH OTPOCTKH, €CIU OCTAECT-
cs teso. Ckopocts perenepanuu 0,2-0,3 MM B CYyTKH.

COBOKYITHOCTh OTPOCTKOB, TOKPBITHIX OOOJOYKOM, oOpasyeT
HepeHble 80710KHA (Hepsbl): MueruHosvle N besmueuHossle (TIPUo-
xenue E. puc. E.2).
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Hepenvie oxonuanusa — >T0 pa3BeTBICHUs (KOHIIEBOM armapar)
HEPBHBIX OTPOCTKOB. [0 pyHKIIMM OHU JIENATCA Ha: perenTopsl (4yB-
CTBUTEJIbHBIE); (D PEeKTOphl (MOTOPHBIE) U CUHANTHYECKUE.

Cunancet — CHEUHUAIM3UPOBAHHBIE KOHTAKThI HEUPOHOB, HEOO-
XOJUMBIE I MPOBEJICHUS] HEPBHOTO MMITYJIbCAa MO IEMU HEUPOHOB
(npunoxxenue E, puc. E.3). [lo ciocoOy nepemadyun CUHAINCHI ACISTCA
HA: XuMuueckue U djieKmpuyeckue.

Knemku neitpoznuu (puc. 32) ABISIOTCS BCIIOMOTraTeIbHBIMH 110
OTHOIIEHUIO K HEWpPOHAM U BBIMOJHAIOT TPOPUUYECKYI0, OMOPHYIO,
pa3rpaHUYUTEIbHYIO, CEKPETOPHYIO U 3alIUTHYIO0 (DYHKIUIO (IIPHIIO-
xenue E, puc. E.4).

Hewnpornus
—
Maxpo- Muxpoenus
AcTpornus OnuroaeHAporans
/ \ OrneHauma / \
BOJIOKHUCTasl MPOTOILIa3Ma- MaHTHUHAas KOHIICBBIC
THYCCKas TJIMOILIUTHI
JICMMOIINTHI
COOCTBEHHO OJIH-
(LIBaHHOBC-

TOJICHAPOTIIHS
KHE KJIETKH) ACHAP

Pucynok 32 — Knaccudukamusi KJI€TOK HEUpOTIHU

Bonpocel onsa camoxkonmponsa:

1 Kakoe cTpoeHue UMEET HEpBHAs KJIETKA?

2 Kakue cyiiecTByIOT KilacCu(pUKaIiu HEHPOHOB?

3 B dem oTnmume (10 CTPOCHUIO, JTOKATU3AIMH U CKOPOCTH TIPO-
BEJICHUSI HEPBHOTO UMITYJIbCA) MUEIIMHOBBIX U O€3MUEITMHOBBIX HEPB-
HBIX BOJIOKOH?

4 Kakue pa3HOBUJHOCTH HEPBHBIX OKOHYAHUI BbI 3HAaeTE?

5 Yo Takoe cuHarc?

6 B yeM (yHKIIMOHAIBHOE 3HAYEHHWE PA3TUYHBIX BHUJIOB KJIETOK
HeWporann?
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JlaGopaTopHnas paboTta
«Cmpoenue HepBHot mxarnu»

Heab: nuzyuenue crpoeHust U QyHKIIUH HEPBHON TKAHMU.
Mamepuanwvt u 060pyoosanue:

- CBETOBOW MUKPOCKOII,

- TOTOBBIE MpenapaThl: CETYATKa rias3a Jolaau (MyJIbTUIOISIPHbIC

HEWPOHBI); CHUHHOU

MO3T KpOJjuKa (JIBUTaTeIbHbIC HEHUPOHBI);

CIIMHHOMO3TOBOM y3en co0aku (4yBCTBUTEIbHBIC HEHPOHBI);
MO3KE€UOK COOaKu (CMHAICHI HA HEMPOHAX MO3)KEUYKa); MUEIMHO-
BbI€ BOJIOKHA; O€3MHUEIMHOBBIE BOJIOKHA.

Xoa padoThI

1 Paccmompemb 2omoebnle npenapambsl U 3apucoseambsp ux

[Ipenapam 1 Cemuamxa e4a3a A0uaou
(MyavmunosapHsie HepBHble KAemKl)

Pucynok 33 — Mynb-
TUMOJISIPHBIE HEUPOHBI
CEeTYATKH TIJja3a
momaau [11]

ITiockocTHOM mpenapar ceT4yaTky ria-
3a HauOosee ynoO€H Uil U3y4eHUs MOp-
(oJioruu HEMpPOHOB, T.K. OH JIa€T BO3MOXK-
HOCTh BHUJETh HE TOJBKO Te€jla HEPBHBIX
KJIETOK, HO U UX MHOTOYMCIICHHBIE OTPOCT-
KM Ha CPaBHUTEJIBHO 3HAYUTEIBHOM IPO-
TSOKEHUM. B IUIEHOYHOM mperapare cer-
YaTKA TIJIa3a OKpalleHbl B OCHOBHOM
HEUPOHBI TAaHIIIMO3HOTO cios. [Ipu manom
yBEJIMYEHUHU, U3MEHss1 (POKYCHOE paccTos-
HUE, Ha pa3HOM riyOuHe mpenapaTta BUAHBI
MYJIbTUIIOJISIPHBIE HEUPOHBI PA3JIMYHOUN BE-
JIMYUHBI, OKpAIIECHHbIE B CHUHUWA LBET.
KiieTku HeUpOraMu NO4YTH HE OKPAILIEHBI.

[Ipu GombiioM yBenudeHuu (puc. 33)
nepuxapuon (1), B KOTOPOM PacroioKeHO
okpyenoe s0po (2), HWMEeT 3Be3a4aTyro
dbopmy. MHOTOUYHCTIEHHBIE OTPOCTKUA He-

OJIMHAKOBBI B MOP(}O-PyHKIIMOHATBEHOM OTHOIIeHNH. OJUH U3 HUX —
axcon (3) — HamOoJIee TOHKUM, IJIUHHBINA, OJUHAKOBOM TOJIIHMHBI Ha
BCEM MPOTSHKEHUU, HE BETBUTCA. OH NMPOBOJUT HEPBHBIA UMITYJILC OT
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NEpUKapUoOHa K IpyroMy HeWpoHy. OcTallbHbIE OTPOCTKU KOPOTKHE,
JPEBOBUIHO BETBSITCS, IOCTEIIEHHO HWCTOHYAIOTCS, WX Ha3bIBAIOT
oenopumamu (4). OHY BOCHPUHUMAIOT HEPBHBIA UMITYJIBC U TPOBOIST
€ro K TeJly HEMPOHa.

[Ipenapam 2 Cnunuoi Mose kposuxa (0BueamenvHole HETIPOHbL)

HeBoopy€eHHBIM TI1a30M HaJ0 PACCMOTPETh IMOINEPEUHBI Cpe3
CIIMHHOTO MO3Ta, KOTOPbIA MUMEET OBAJIbHYIO (B IICHMHOM WU TOSIC-
HUYHOM OTJIeJI€) UK OKPYTIyo GpopMy (B IpyJIHOM OTJIEJIE€) U COCTO-
UT U3 IByX CUMMETPUYHBIX MOJIOBUH. L[eHTpanbHyI0 YacTh 3aHUMAET
cepoe gewecmeo, o00pa-
3yroriee urypy B popme
pacmpaBiICHHBIX KPBLUIbEB
0abouku uau OykBbl «H».
B cepom BemectBe Ha
Cpe3e paszNyaroT IIUpo-
KHE OKPYTJIbIE BBICTYIIBI —
nepeoHue poz2a WU Y3KHE,
JUTMHHBIE BBICTYIIBI — 3a0-
Hue poea. Ilo nepudepun
HAaXOJUTCA  CBETJIOOKpa-
HIEHHOE Oenoe 6euecmao.

IIpu manom yBennye-
Huu (puc. 34) BUIHO, YTO
cepoe sewecmso (1) co-
CTOUT U3 HEUPOHOB W
Heliporiauu. TeMHOOKpa-
IIEHHBIE  MYJIBTHIIONAP- Pucynok 34 — CnuHHOM MO3T
Hble HEWPOHBI pacnoa- Kkpoiuka [11]
raloTcsi MOOJUHOYKE WU
rpynnamu, GopMupys sopa cepozo sewyecmea. Hamboiee kpymnHbie —
osucameinvhvie Helponvl (MomoHelponst) (2) pacmojararoTcs B Iie-
pEOHUX porax Ceporo BemecTBa. Mexay HEMpOHAMU BUIHBI TEMHO-
OKpallleHHbIE s0pa kaemok Hevpoeauu (3); UX OTPOCTKU BBIXOJAT 3a
MPEEIbI CEPOTO BEIIECTBA U BMECTE C PHIXJIOW COCIMHUTEIIBHOW TKa-
HBIO YYaCTBYIOT B 00pa30BaHUU PATUAIBHO PACXOASIIUXCS nepe2opo-
00K 8 benom sewecmee (4); HEUPOTIIUS pacIiojaraeTcss BOKPYr cocy-
006 (5) 1 Ha TOBEPXHOCTH CIIMHHOTO MO3ra, o0pa3ys TOHKYIO TMorpa-
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HUYHYI0 000J109Ky. bemoe BemecTBO COCTOMT B OCHOBHOM M3 IpHUJIE-
ralolux APYr K JAPYTY MUEIUHOBbIX HepHblX 6010KOH (6), SIBIAIO-
IIUXCS OTPOCTKAMHM HEWPOHOB, JICKAIIMX B CIUHHOM U TOJOBHOM
MO3T€ M 3a MNpeaelaMyd LUECHTPAIbHOW HEpPBHOU cucTteMbl. [loBepx-
HOCTh CIIMHHOT'O MO3Ta MOKpbITa o6ot0ukamu (7), TOCTPOCHHBIMU U3
pBIXJION ¥ IUIOTHOM COCOWHUTEIBHOW TKAHHW, COJECPKAIIEH Kpo-
gernocHule cocyoul (8).

B nepenHux porax COMHHOrO MO3ra HaJ0 HAWTWU KPYHHBIE M)/ib-
MUNoJIsiPHble MOMOHEUPOHbL, BBIOpATh U3 HUX T€, OTPOCTKU U slpa
KOTOpBIX MHONalu B Cpe3, U H3Y-
YUTh WX OpU OOJBIIOM YyBEIUYe-
HuM (puc. 35).

AHAopo  momoneupona (1)
KPYIHOE, OKpPYIJIOW WM OBaJlb-
HOM (opMbl, OeIHOE XpoMaTH-
HOM, C KPYIHBIM sopbiukom (2).
OmpocmKku WMET HW3BUWIMCTHIN
XOJ M MOMAaJalT B CPE3 8 HEIO-
CPEACTBEHHON  Oauzocmu  om
Hetipona (3) WIN Ha paccmosHuu
om Hezo (4), U TOT/1a OHU KaXyT-
Csd BHE CBA3U C HeupoHamu. B
HEWpoIula3Me  BUAHBI  TOHKHE
4yepHble  Hetpopuopurivl  (5),
UIYIIAE B TEJEC HEUPOHA B pas-
HBIX HANpaBJICHUSAX, a B €ro OT-

Pucynok 35 — JIBurarenbHbie poCTKax — IHapaJuIieJIbHO IIPO-

HEHPOHBI (MOTOHEUPOHBI) IOJIbHOM OCH. BOKpYr HEMpOHOB

CIIMHHOIO MoO3ra Kpojwka[l11]  BHIHBI MeEJKHE, OKPYIJIbIE s0pa

Kkiemok Hetipoenuu (6) U TOHKHE

enuanvhvle gonokua (7), oOpa3oBaHHBIE OTPOCTKAMHU TJIUOIUTOB. B

TOHKMX IIPOCIIOWKAX PBIXJIOW COEAUHUTEIBbHOW TKAHU IPOXOMIAT
Kpogerochwvie cocyont (8).

benoe BemecTBO CIUHHOTO MO3ra 00pa30BaHO MuUeIUHOBLLMU
HepHbiMU 8osI0KHamu (9), TPOXOIAIIMMHU B CBOEM OOJIBIIIMHCTBE IO
€ro JJIMHHOM OCU. B IIeHTpe MSIKOTHOTO BOJIOKHA HAXOJMUTCS CBETIIO-
OKpAIIEeHHBIH OTPOCTOK HepoHa — ocesou yurundp (10), okpykeH-
HBIN Muenunosou obonouxou (11).
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[Ipenapam 3 Cnunnomo32eo601 y3es cobaxu
(uybcmBumenvHoie HeUPOHDL)

UyBCTBUTEIILHBIE HEMPOHBI MIICKOIMUTAIOIINX U YEJIOBEKA PACIIO-
JIAraroTCsl BHE LIEHTPAJIbHOW HEPBHOM CHUCTEMBI, YaIlle BCETO OHU BXO-
JISIT B COCTaB CIUHHOMO3TOBBIX Y3JIOB, PACMOI0KEHHBIX B HEMOCPEI-
CTBEHHOW OJM30CTH OT CHMHHOTO Mosra. I[lpum majom yBelnndeHHH
BUJIHO, YTO CIIMHHOMO3TOBOM Y3€JI MOKPHIT KAINCyJI0W U3 INIOTHOW CO-
CAMHUTEIIBHON TKaHU C dJIEMEHTaMH
PBIXJIOW COCIUHUTEIIBHOM TKaHH, CO-
JeprKaIei )KUPOBBIE KIETKH.

[Tpu GonpIoM yBeTU4IeHUH (PHC.
36) BUIHBI 3HAYUTEIBLHBIX Pa3MEpPOB
nepuxapuonst (1) okpyriaoit GhopMbl.
KpynHoe s0po (2) ¢ 4eTKO BhIpaKeH-
HOU siAEpHOIN 000J0UKON M KPYITHBIM
sa0pviuikom (3) pacmonaraercs ICH-
TpanbHO. Ecnu cpes mpoiien BHE 30-
HbI PACIIOJIOKECHUS sapa WIHA T0 Ka-
CaTeJIbHOM K TeJly HEHWPOHA, KIemKu
goviensioam bOezvsaoepuvivu (4). Bo-
KPYT s/ipa HaXOJUTCS MEJIKas 3epHH-
CTOCTbh U HeOoJbIue 2nvioku Huccs
(5). Bokpyr mepukaprnoHa HaxOAATCS
KpyTJIble, OSAHBIE XPOMATHHOM 50pda
Manmuunolx eauoyumos (6), npen-
CTaBJISFOIINX 0J1U200eHOPO2NIUIO.
['muanbHast 000JI0YKa TOKPBITA TOH-
KOW COCIMHHUTEIbHOTKAHHON Karcy- Pucynox 36V_ HyscTBU-
JIOH, B KOTOPOM BUIHEI OBAJIBHEIE 0pa | 1PHPIC HEHPOHBL CITMH-
coeounumenvromrkanuolx kiemox (7). HOMOSTOBOTO y3ma [11]

[Ipenapam 4 Mo3ssxeuok cobaxu (cuHancul HA HEUPOHAX MO3XKeUKa)

HeBoopykeHHBIM TJ1a30M BHUIHO, YTO MOBEPXHOCTH Cpe3a MO3-
Keuka o0pasyeT M3BWJIMHBI, pa3jeieHHble 0opo3aamu. CHapyxu Jje-
KUT cepoe seujecmso, 00pa30BaHHOE TeJIaMU HEUPOHOB M TIIMATbHBI-
MU 3JIEMEHTaMHU; T0J] HUM — Oejloe seujecmao, MPeCTaBICHHOE MUE-
JTMHOBBIMHA HEPBHBIMHU BOJIOKHAMH.
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IIpy ManoM yBEIMYEHHM BUIHO, YTO HEMPOHBI KOPBI MO3KEUKa
pacmoIararoTCs CJHOSIMH, OTIMYAKOIIMMUCA TOJIIIMHOM U OKPACKOW.
Mexny CBETIIOOKPAIICHHBIM HAPYKHBIM — MOJIEKYIAPHbIM U TEMHO-
OKpAalIEHHbIM BHYTPEHHUM — 3EPHUCMBIM CIOAMU PACIONATraeTCs B
BUJIC Y3KOWM TOJIOCHI CPEHUU — 2aHenuo3Hblll caou, 00pa30BaHHBIN
KPYITHBIMU CBETJI0-KOPUYHEBBIMU 2PYULEGUOHBIMU HEUPOHAMU C TEM-
HBIMU, PA3BETBISIIOIINMUCS B MOJIEKYJISIPHOM CIIO€ AEHAPUTAMU. JTU
KJIETKW Ha3bIBAOTCS Kaemku [Iypkuns.

Hano wHaiiTu rpymeBuaHble HEHPOHBI C OOJIBIINM KOJIHYECTBOM
JIEHIPUTOB U U3YUYUTh UX Mpu O0JbIoM yBeanueHuu (puc. 37). B me-
ne knemxu Ilypkunsa (1) HEHTpAIBLHO PACHONIOKEHO KPyHHOE, OeqHOe
XpOMaTUHOM s0po (2) ¢ TEeMHBIMHU sApbIIKamMu. B Helporuiazme
HaxoAsaTcs Hetpoguobpuinst (3). OT BepxHEro Mmojroca HeMpoHa 0TXO0-
JT OJHHUM WJIM JIBYMsI TOJCTBIMU KOpPHSIMU Oexopumul (4), hopmu-
pylolue B monexyasapuom ciroe (5) apeBOBUAHBIE pa3BeTBiIcHUs. OT
HUKHETO TMOJF0Ca HEMPOHOB OTXOJIUT TOHKUU axcoH (6), CIlycKaeTcs B
3epHucmoii caou (7) U cieayeT K HeMpOHaM OJHOTO U3 siJIEp MO3Keu-
Ka. AKCOHb! TPYLIEBUIHBIX KJIETOK MPOXOJAT B Pa3HbIX MIOCKOCTSX,
no3TOMY ux ompesku (8) Jexar cpelnu SiAep HEUPOHOB 3EPHUCTOIO
ciost. I'pymieBuaHbIe KIETKH BOCIPUHUMAIOT HEPBHBIE UMITYJIbCHI OT
HEUPOHOB MO3KEYKa U HEUPOHOB, JIKAIUX 3a €ro npeaenamu. Mop-
donorndyeckuMm CcyOCTpaToM JJisl MEepeladyd HEPBHBIX HMMITYJIbCOB C
HEMpPOHA Ha HEHUPOH SABISAIOTCS
MedicHeupoHanbtvle cunancol. Pasz-
BETBJICHUSI aKCOHOB HEWPOHOB KO-
PBI MO3KE€4YKa U HEKOTOPBIX HEUPO-
HOB, PacCIIOJIOKEHHBIX 3a €€ Ipeie-
JaMuy, OpUIeKaT K TelaM U JEH/I-
putaM kietok Ilypkunsi, oOpasys
CTPYKTYpbl, HAallOMHUHAIOIIUE KOP-
3UHOYKUA (BUJIHBI OTJAEJBbHBIE, CO-
CTaBJISIFOIIMAE UX YAaCTH B BUJIE YEP-
HBIX BOJIOKOH); 3TU CTPYKTYpPHI SIB-
JSKOTCS. NPecuHanmuyecKum noJio-
com cunanca (9). Iocmcunanmu-
yeckuil noaroc o0pa3oBaH TeJIaMH U
Pa3BETBJICHUSMU JICHAPUTOB TpY-
IICBUIHBIX HEMPOHOB.

Pucynok 37 — Cunarncel Ha
HeMpoHax Mo3xeuka [11]
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[Ipenapam 5 MueaunoBovle 6010xHa

[Ipu mManoM yBeTWYEHUU BUIHBI OTJEIbHBIE U COOpaHHBIC B My4-
K1 MUEJTMHOBBIEC HEpBHBIC BOJIOKHA. Hao BEIOpaTh HE MOBPEKICHHOE
MOCJIE€ PaCUIUIIbIBAHUSI HEpPBA OTJHEJIBHO JIeXKalllee MHEIMHOBOE BO-
JIOKHO U MPOCMOTPETH €ro MO BCEU MIMHE. TOoNMHA €ro HEOAUHAKO-
Ba. Uepe3 HEKOTOpPbIE MHTEPBAIBI OHO MHOTOKPATHO HMCTOHYAETCH,
o0pa3ysi Ha MOBEPXHOCTH KOPOTKHUE Y3JIOBBIE nepexsamvl Panuswe.
Hano mM3y4nTh CTpOEHHE y4yacTKa MHeE-
JMHOBOTO BOJIOKHA C [EpEeXBaTOM
PanBbe 1ipu OOJBIIOM YBEJIUYCHUU
(puc.38).

MuennHoBO€ HEPBHOE BOJOKHO CO-

CTOUT W3 CPABHUTEJIHHO TOJICTOTO,
CBETJIOrO ocegoeo yununopa (1), 3aHu-
MAIOIIETo €ro MEeHTpadbHyI0 YacTh. OH
OICT Muenurnosou obonoukou (2), UH-
TEHCUBHO  OKpAIIEHHOW B  TEMHO-
KOPUYHEBBIM 1BEeT. JTa 000JI04Ka 00-
pazoBaHa JemMmoyumamu  (U8aHHO8-
ckumu xnemkamu) (3), KOTOpbIE TOMO-
JOTUYHBI  OJIUTOJCHIPOLIMTAM  IICH-
TPAJIbHOM HEPBHOW CHUCTEMBI. | paHUIIbI
JIEMMOIIUTOB COOTBETCTBYIOT nepexéa- PHCYHOK 38 — MuemnHo-
mam Paneve (4). OTpe3ok MUEITUHOBOTO BOC BOJIOKHO [11]
BOJIOKHA, 3aKIIOUYCHHBIH MEXIy Iepe-
XBaTaMHM, Ha3bIBAIOT ceameHmom (MEXI0Y3JIHEM); €ro 000JI04YKa
MpEeICTaBJICHA OJIHOM TIIMAIbHOW KJIETKOU ¢ s0pom (5). MuenuHoBas
000JI0YKa UMEET CBETJIbIC B BUJE KOCHIX JIMHUM CTPYKTYphl — HaceU-
KM HEPBHOTO BOJIOKHA, WU Haceuku LlImuoma-Jlaumepmana (6).
[ToBEpXHOCTh HEPBHOTO BOJIOKHA MOKPBHITA TOHKOW CO€AUHUTEIBLHOU
MemOpaHoi. B 000y10uke MUEIMHOBOTO HEPBHOTO BOJIOKHA pa3Jiv-
YalOT BHYTPEHHUH TOJICTBIA W HAPYHCHLIU MOHKULU CIO0U, COCTOSIINN
U3 yumonuazmol jemmoyumos u ux sioep (7). MuenuHoBbIe HEpBHBIE
BOJIOKHA XapaKTEPHU3YIOTCSI OBICTPBIM M TOYHBIM MPOBEIACHUEM HEPB-
HBIX UMITYJIbCOB, Oyiarojapsi OTHOCUTEIBLHOW TOJIIUHE OCEBOrO IH-
JUHJpa, HATUYUIO NepexBaToB PaHBbE M CUILHOMY pa3BUTHUIO MUE-
JIMHOBOTO CJIOS.
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[Ipenapam 6 be3muesunobuie B040KHA

be3MmuennHoBoe HEPBHOE BOJIOKHO 3HAYUTEIHHO TOHBIIE MHCIIH-
HOBOT'O ¥ HE UMEET MUEIMHOBOM 000104ukH (puc. 39). OHO cocTouT U3
TOHKHUX ocesblx yuaunopos (1), KoTopbie pacnoyiararoTcs pbIXJo M Iie-
1 9 PEXOAAT B COCCHHUE Oe3MAKOMHbIE
BOJIOKHAL.
be3smuennHoBas 0001049Ka BUIHA
KaK OJHOPOIHBIN TSDK IMTOILIA3MBI,
cojepiKaIleil OBabHBIE 0pa JIeMMO-
yumos (2), OJeBarIIed HECKOJIbKO
OCEBBIX MWIMHIPOB.  lluTomnasma
JEMMOIIMTOB 00pa3yeT IMIBAaHHOBCKYIO
0000uky. CHapyXu HEPBHOE BOJIOK-
HO OJICTO COCIMHUTEIPHOTKAHHOM Oa-
3aIbHON MEMOpaHOiA.

Pucynok 39 — be3muenu-
HOBOE BOJIOKHO [11]

[Ipenapam 7 Ilepucpepuneckusi Hep8 (nonepeuruiii cpes)

[Ipu manom yBenmueHun (puc. 404) BuIHA MTOBEPXHOCTH HEPBA,
MOKPBITasi COCAMHUTEIbHOTKAHHON 000JI0uKOi — snunespuem (1), B
KOTOPOM HaXOJSTCA KPOBEHOCHble cocyOul (2) W dcuposvie KiemiKu
(3). IInorHas coegwmHUTEIbHAS TKaHb JIEJIUT HEPBBI HAa OTICIbHBIC
MyYKA PA3JIUYHON BEIUYUHBI, OKPYIJION WM OBalibHOW (hopMmbl. OT
000JIOYKH HEPBHOTO IMy4ykKa — nepurespus (4) UayT MPOCIONKH PhIX-
JOW COCAMHUTEIHLHON TKaHU, OKPYKAIOIICH TpyNmbl U OTICIbHBIS
HEPBHBIC BOJIOKHA — 3HOoHesputl (5). [lyuku coCcTOSIT U3 HEPBHBIX BO-
JIOKOH, B COCTaB KOTOPBIX BXOJAT JJIMHHBIC OTPOCTKH Pa3IMYHBIX B
GYyHKIIMOHAIBHOM W MOP(OJIOTMYECKOM OTHOIIEHWU HEHPOHOB.
HepesHvie 6onokna pacnoyiaratoTcsi HE CTPOro NapajuieibHO U OKa3bl-
BAIOTCS nepepesanHvimu nonepek (6) u Koco.

Hano m3y4unTh CTpoeHHE HEPBHBIX BOJOKOH B TOIEPEYHOM Ceye-
HUMU TipU Ooavuiom yeenuyvenuu (puc. 405). HepBHbIe BOJIOKHA OTIIM-
YJAFOTCS TOJIIIMHOM, IIBETOM M CTpOCHHEM. B Hamboiiee TOICTHIX MUe-
JIMHOBBIX BOJIOKHAX Pa3JIMYarOT Mueaurosyro 0oonouxy (1), uMerolyro
BUJ TIepu(EePUIECKH PaACIOIOKEHHOTO YEPHOTO KOJIbIla, U BHYTPEH-
HIOIO CBETJIYIO YaCTh, IPEACTABICHHYIO ocesbim yuaunopom (2). NHo-
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r7ia BUJHA B BUJE TOHKOTO 000/KA YUmMOnIasma WeaHHOBCKUX KIemoK
(3), ceoOoaHas oT MuenuHa. [lomapiire B cpe3 OKPYTIbIe 20pa 1eMMO-
yumos (4) mpuiexaT K MUCIIMHOBOM 00oouke. BeTpeuaroTcs besmue-
JIUHOBble 800KHA (5); B CBETJION HUTOIIA3ME UX JIEMMOIIMTOB MHOT/IA
BUJTHBI OCEBbIE IIWJIMHIPHI B BUIE MEJIKHUX TOYCK.

Pucynok 40 — Ilepudepuueckuii HepB (momepedHsbiii cpes) [11]

2 Paccmompemb u lapucosamsp cxemamuiHoe u306pa.7fceuue

0e3Muenun06020 6010KHA

B  06e3MuenMHOBOM  BOJIOKHE
(puc. 41) ocesvie yuyunopor (1), npu-
HaJJICXKAIME Pa3IUYHBIM HEHpOHaM,
TIOTPY’KAKOTCS B IIUTOIIa3MATHICCKUI
TSDK, OOpa3OBaHHBIA JeMMoyumamu
(weannosckumu kiemxamu) (2), mem-
opana (3) KOTOPBIX OXBAaThIBACT UX U
oOpa3yeT cKIagku — mezaxcouvt (4).
Ha gHe 3THX CKIIaJIOK pacIojararoTcs
oTpocTkH HeupoHoB. I[locnegnue oT-
TPAaHUYCHBl OT YUMONIAIMbL JIeMMO-
yumos (5) KaK uX COOCTBEHHON MEM-
OpaHOM, Tak U1 MEeMOpaHOU IIBaHHOB-
ckoii kieTkH. Aopa nemmoyumos (6)
pacroJiaratroTcs IeHTPaIbHO.
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Pucynok 41 — Ilonepeunsii
cpe3 0e3MHUETMHOBOIO
HepBa (cxema) [11]
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Pucynok A.l1 — Cxema cTpoeHuUs pa3jndHbIX BUIOB 3nuTenus [12]:

A — OJTHOCIOWHBIN TPU3MATHYECKUH dOUTENN; b — oqHOCTONHBIN KyOnue-
CKUU dIUTENNN; B — OJHOCIIOWHBIN IIJIOCKUM IUTENNN; [' — MHOTOpSAIHBIN
AIUTENNN; J| — MHOTOCJIOWHBIN TNIOCKUHA HEOPOTOBEBAKOIIUH AIIUTENNN; E —
MHOTOCJIOMHBIN IJTIOCKHUK OPOrOBEBAIOIINM d1UTENN; 7Kg — IEpEXOIHbIN AU~
TEJIMU MPU PACTAHYTOU CTEHKE 3praHa v JK, — npu cniaBLIENCsl CTEHKE OpraHa.
1 — smurenuii; 2 — 6a3anbHas MeMOpaHa;
3 — moasexarias COeIMHUTEIIbHASI TKAHb.

Ienrpansuoe
Basamuan  IIporomnaamaru- Ilemrpamsioe puexo- BasanbHan chepuueckoe
MeMOpara  9eCKuMe MOCTHKM  BHIHOE ARDPO membpana ALpo
Pucynok A.2 — OgHOCIOWHBIN Pucynok A.3 — OnHOCIOMHBIN
TJTOCKUM AMUTENINH [7] KyOu4ecKuii anurenuii [7]

62



PecHHYKH
BaszansHoe
TeJIblLe
Uunusapn-
yecKana
KNeTKa
MembGpana BasansHas
Knerxka, membGpana
CeKpeTHPYIOLLIAA CIIH3b
Pucynoxk A.4 — Onno- Pucynok A.5 — O1HOCIOVHBIN
CJIOMHBIN IUIMHAPUYE- HWINHIPUYECKAN MEPLATEIbHBIN
CKUU dIUTEIUHN [7] AnUTENN [7]
Pecnunuxa
BazanpHoe
Tenene Yemyixa
Aapo
E:ﬁ?::’m‘ Kybuueckue
KIIeTKA KIeTKH
Knerxa, .
cex;em” 3ap?nh1meamu
pyiowas cno#
CITH3b B
BaszanbHad a3alnbHAA
MemBpana memMGpaHa
Pucynok A.6 — IIceBnomHOTOCIOM- Pucynok A.7 — MHorociou-
HBIN (MHOTOPSIAHBIN) antuTenuii (A); HbI HEOPOTOBEBAKOIIINI
MHOTOPSAIHBIN MepLATEIbHBIN AnuTeNni [7]

snutenuii (b) [7]
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IIpunoxxenue b

Taomuma b.1 — PasnnuyHble THIIBI MHOTOKJIETOYHBIX
AK30KPUHHBIX Xeje3 [7]

Tum sxene3sr Crpoenue Tum sxene3sr Crpoenne
(npumep) (npumep)
IIpocTeie [TpocTsie
pr6‘{aTI>I€ AJIbBCOJIIPHBIC
(rubeprronoswi Cexperopuas
(cruzucmeote snce- w2CTY
Kpunmbl noo- 1E3b] 8 KOOKe Melll KOBHIHAS
6300UWHOU KUUIKU As2yui)
NO360HOUHbIX,
Jrcenesvl QPyH-
0abHO20 omoena
orcenyoKa)
IIpoctelie IIpoctbie
TpyOUaThie abBEOJISIPHBIE
3aKpy4YEHHBIC pa3BETBJIICHHbBIC

(nomoswie xncene-
3bl 4eNI08EKA)

(CJZI/L?I/ICI’nble aHce-
Jle3bl 6 KootHce

MILEKONUMAIOUUX)
[IpocTeie Cnoxublie
TpyOuatbie AJIbBEOJISIPHBIE
pPa3BETBIICHHBIE

(orcenesvr ghyn-
0abHo20 omoena
JHcenyoKa;. OpyH-
HepoBul Jicesie3bl 8

MOHKOM Kuuey-

(orceneswl sx30-
KPUHHOU Yacmu
n00HCENYOOUHOU
Jrcenesvl,; Miey-

Hble Melle3bl)

HUKe MAeKONU-
MAOuUX)
CoxHbI€ CnoxHbie
TpyOuatbie AJIbBEOJISIPHO-
(6pyHneposul Jice- Tpy0UaThie
J1e3bl MAEKONU- (noouemocmuule
MAOWUX,; CIOH- Jrcenesnl;

Hble
Jrcenesnl)

MJledHble dceile-
3bl; CIIOHHbIE
Jicesnesnl)
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Pucynok b.1 — Cxema ctpoenust 23H10KpruHHOM (1) 1
AK30KpUHHOM (2) xene3 [12].
YepHbIM OKAa3aHbI KPOBEHOCHBIE COCY/IbI

Pucynok b.2 — CxemaTtuueckoe n3o0paxeHue mpocThbix
U CJIIOKHBIX xkene3 [12].

qepHHe — KOHIECBBLIC OTACIIbI, CBCTJIBIC — BBIBOJIHBIC ITPOTOKMU:

1- IMPOCTBIC TPY6‘IaTBIe JKCJIC3bI C HEPA3BCTBJICHHBIMHY KOHICBBIMU OT/AC-
JJaMH, 2— IIPpOCTasdA AJIbBCOJIAPHAs KCJIC3a C PA3SBCTBJICHHBIM KOHILICBBIM
OTACIOM, 3- IIPOCTBIC TPY6‘-IaTBIe KCJIC3bI C PAa3BCTBIICHHBIMHA KOHIICBBIMHA
oTAacIaMu, 4 — IIPOCTBIC AJIBBCOJIAPHEBIC JKCJIC3bI C PA3BCTBIICHHBIMHU KOH-
OEBbBIMH OTACIIAMU, 5 — cnoxkHas pr6ana;1 KCJIC3a C Pa3BCTBJICHHBIMU
KOHIICBBIMHU OTACIaMU, 6 — cioxxkHas AJIbBCOJIAPHAA KEJIC3a C Pa3BCTBJICH-
HBIMHW KOHIICBBIMHU OTACJIIaMH
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Pucynok b.3 — Pa3zBuTue 3K30KpUHHBIX U SHAOKPUHHBIX kenes3 [7]

66



P EIENAA
COENHEHTENEHAA
TKAHE

IIIoTHERA

COETHHHTENEHAL %
/ THAHL
CoETHHHTENLHAA

'\-\.\_\_\_\_\_
THAHE \ EHpOEadA

IEHTHH

CKENETHEIE —<

KpoBETEBOPHELE %

IIpunoxenue B
apeonApHad

benad KolnareHoBad
EEITd SMaCTHT e CRed

THATHHOELHA
Z WEINTHH 2NacTHYECKHA
AL BEMLH BONOKHHCTHIH
KOCTh rybyarad
meMbpaHHad
IIOTHAA

MHETOHIHAT — KPOEb
NEMPoHTHAT — MHMpa

Pucynok B.1 — Tunsl coenunutenbnoi Tkanu (no H.I'puny) [7]

Pucynok B.2 — I"'aBepcoBa cuctema (0OCTEOH) Ha IOTIEPEYHOM pa3pese.
Hannume MHOTOYHCIEHHBIX KOCTHBIX IUIACTUHOK MPUAAET KOCTH
OOJIBIITYIO0 MPOYHOCTh, HECMOTPS Ha €€ HEOOJIbIITyI0 Maccy [7].
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b6racmbl puoyumos
EasoopurnibHbie Tphombouumsi
apumpobnacmei
lNonuxpoma-
moaburibHbIe
apumpobracmesi
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AuudopuribHble

apumpobnacmsl  ba3zogurnbHbie
mMuesnouumsl
Apumpoyums!

ba3ogburbHbie
2paHynouumel

IIpuioxxenue I

lMonunomeHmHbIe
cmeoJsioeble Kliemku
(INCK) —_
lNpedwecmeeHHUK
T-numgboyumos

MuesnouoOHas knemka

lNpedwecmeeHHUK
epaHynouumos

|

KOE-K

\ T-numehoyum

lNpedwecmeeHHUK
B-numgpoyumos

|

B-numgoyum

lNpedwecmeeHHUK

\1' MOHOUUMO8 U
lMpomuenoyumai Makpoghazoe

HetimpournbHbie
Muesnoyums|

Memamuenouyumsi

lNanoykosidepHbie Helimpo-
urnbHble epaHynoyumsl

HelmpoguribHbie
2paHynouums|

lNpomoHoyumsi
(MoHob1acmol)

MoHouumsi

Makpocgpazu

AuudouribHele
Muenouumsl

AuyudogbursibHbIe

epaHynouumsi
(303UHOQUﬂbll

Pucynok I'.1 — Cxema xkpoBeTBOpeHus [12]
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Pucynok I'.2 — [Tna3matuyeckas MeMOpaHa ¥ LIUTOCKENET 3puTpouura [S]:

1 — nna3moneMma; 2- rIaBHBIA TPaHCMEMOpPaHHBIN OeNoK; 3 — aKTHH;
4 — aHKWpWH,; 5 — HUTHU cnieKkTpuHa; 6 — ciekTpuH (mo L.P.Gartner, 1993)

Pucynok I'.3 — Hesepnauctslie eiikonuTsl [5]:
A — mambouut; b — monouwut (mo T.L.Lentz, 1971).

Pucynok I'.4 — Cxema ynbTpacTpyKTYypbl 3€pHUCTBIX JEUKOIMUTOB [S]:
A — CerMEHTUPOBAHHBIN HEUTPOUIT: 1 — CrerMaTn3uPOBaHHBIE TU30COMBI,
2 — cneruuyueckue Tpanyibl; b — so03uHodwi: 3 — cienuduyeckue rpa-
HYJIBI C KpUCTaUIONI0M; B — 6azodun: 4 — cnenuduueckre rpanyibl pas-

auaHo¥ tiotHocTH (mo T.L.Lentz, 1971).
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Pucynok I'.5 — Yuprpactpyk-
TypHasi OpraHu3arnus
KPOBSIHOM IJIACTUHKHU

(TpombommTa) [5]:

1 — TpyOOYKH MIIOTHOM TYOY-
JIIPHOM CHUCTEMBI; 2 — KpacBbIE
MeMOpaHHbIC KaHAJIBIIbI,

3 — a-Tpanynbl; 4 — MUPKYISp-
HBIE TTyYKH MUKPOTPYOOUEK; 5 —
MUTOXOHJIPHS; 6 — BKIIOUCHUS
rinukoreHa (rmo C.C.Junqueira,
J.Carneiro, 1991).

Pucynok I'.6 — Cxema 00pa3zoBaHus KOJUIAreHOBOUM (GUOpUILIBI [5]:

A — aMHUHOKHCIIOTHI Ha pUOOCOMax TpaHyJISIPHON HIOIIIa3MaTHICCKON
CETU CUHTE3UpYIoT 0enok; 1 — pubpobaact; 2 — rpanyssipHas 3H10ILIa3-
MaTHYEeCKas CeTh; 3 - KOMIUIEKC | oMb kK, 4 — MUTOXOHIPHH;

5 — MoJeKyIIBI TpOTIOKOJIIareHa; 6 — KoyutareHonas pubdpuia
(mo O.B.AnekcanapoBoit, 1987)
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Konaazenaboe Bomaxng

Pucynok I'.7 — Cxema cyOMHKpPOCKOIIMYECKOTO CTPOCHUS

KOJUTAr€HOBBIX BOJIOKOH [ 12]
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ITpunoxenue /1

- Muodubpunna

MoHOoMeps!
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AKTUHOBAR HWTDb

.7 MNO3v“HOBAS HATL
Monekyna MHoIarHa

Pucynok /I.1 — YnbeTpacTpykTypa CKEIETHOTO
MBIIIIEYHOTO BOJIOKHA [7]
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Beperenoobpaixasn
MBILUEYHAA KIIeTKE

. Meimeunni
CNOM

Cnaban MCUEPYEHHOCTD
33 CYeT HHTEeHd aKTHHA

Pucynok /I.2 — ['maakast MpliedHas TKaHb [ 7]

Tlonepeutan

HCYEPUEHHOCTD #lapa B

capkonnasme

—
——— ==

BetBauieeca BeTaBouHbIN
MBbIIIEUHOE BOJIIOKHO JMCK

Pucynox /[.3 — [lonepeuHno-nosnocarast cepacuHas
MBIIIICYHAs! TKaHb [ 7]
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Ta6muua /1.1 — CX0ACTBO M pa3Iuyrs MEXKAY IMOIEPEUHO-TI0I0CAThIMH,
IJaJIKUMU B cepaeuHoi Melmamu (o H.puny, 1993) [7]

Yepmoi Ilonepeuno- I'naokue moruyer | Cepoeunasn mvluya
noiocamoie
MbIUUYbBI

1 2 3 4

Crpoenue OueHb JJIMHHBIE CocTosT U3 0T- KneTku Ha KoHIIax
MHOTOS1JIEpHBIC JEIBHBIX BEpe- Pa3BETBIISIIOTCS U
BOJIOKHA, COJIEP- TEHOBHJIHBIX COCAUHSIOTCS
x)arye MHoGuo- KJIETOK, cOOpaH- IpYT C APYrom
pwuisl. Bonokna HBIX B ITyYKHU IpU TOMOIIH 0CO-
COEJIMHEHBI PYT C | WJIU IJIACTHI. OBIX TIOBEPXHOCT-
JPYrOM COETMHU- HBIX OTPOCTKOB —
TENbHOW TKAHBIO, BCMABOYHBIX OUC-
Ooraroii KpoBe- ko6. Boiokna 00-
HOCHBIMH COCY/Ia- pa3yroT Tpexmep-
MHU. HYIO CTPYKTYDY.

SAnpo Snep HECKOIBKO; OnHo oBanbHOE Hecxkonbko saep,
OHHM pacroJiara- AJIpO, PacmoJio- PacCIo0KEHHBIX B
IOTCSl IO-PAa3HOMY | >KEHO B IICHTPE LEHTPE KJICTKHU.
y nepudepun Bo- KJIETKHU.
JIOKHA.

Conepxumoe | Muroxonapuu, XopomuIo BbIpa- MHorouucieHHbIe

UTOIJIA3MbI | PACIIOJIOKECHHbBIE KEHHbIE MUTO- KPYITHBIE MUTO-
pAlaMH 10 MepHu- XOHJIPUH; OT- XOHJIPHH, COCpe-
dbepuu BOJIOKOH U | JIeTIbHBIC TPY- JIOTOYEHHBIE B
MEXK]ly HUMHU; XO- OOYKH PETUKY- CapKoIlIa3me y
POIIIO BBIPAYXKEH- JO3H0TENN AT b- MIOJIFOCOB SI/IPa;
Hasi pETUKYJIOIH- HOM CHUCTEMBI; cnabopaszBuTas
JOoTeNNanbHas CU- | TPaHyJbl [IIUKO- PETUKYJIOAHI0TE-
cTema, oopasyto- reHa. JuaabHas CUCTe-
mast ceThb Tpyoo- Ma, COCTOSIIIas U3
YeK; XOPOIIIO pa3- CeTHU MUKPOTPY-
BUTas cuctema T- 0ouek; cucrtema T-
TpyOOUeK; TpaHy- TPyOOUEK XOPOIIIO
JIbl TTIMKOTEHA U pa3BuUTA.
KareJIbKH JKUpa.

Muodwuna- XOpouio BU/IHBI, [1noxo paznmnun- XOpoLIO BUIHBI;
MEHTBI mimHa 1-40 MM, MbI;, mymHa 0,02- mimHa 0,08 MM
(Mmuopuo- nuametp 10-60 0,5 MM, TMamMeTp | WIA MEHEE, Aua-
PUJLITBI) MKM. 5-10 MKMm. Metp 12-15 mxwm.
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[Tponomkenue Tadaub .1

1 2 3 4
WuuepBauusa | JIBuratenbHble He- | ABTOHOMHas (Be- | Muoeenuas pecynsi-
PBBI OT F'OJIOB- reTaTUBHAs) Yus, HO HA CKO-
HOT'O ¥ CIIMHHOTO HEpBHAas CUCTE- POCTB COKpalle-
Mo3ra (HeupozeH- Ma (HetipoeeHHasi | HUS MOXKET BIUATH
HasL pe2ynsiyus). peaynayus). BEreTaTUBHAS
HEPBHAs CUCTEMA.
ITonepeunas Nmeercsa OTtcyTcTBYET Nmeercs
UCUYEPUCH-
HOCTb
BcraBounsie | OTCYTCTBYIOT OTCyTCTBYIOT Nmerores
JIUCKU
AKTHBHOCTH Mornsbie ObicTpbie | OTHOCUTEIBHO beicTpoe putmuye-
COKpalleHus, Ko- MEJIJIECHHOE PUT- CKOE COKpaIlCHHE
poTKHit pedpax- MHYECKOE CO- U pacciabieHue,
TEPHBIN NIEPUOM, & | KpaILCHUE U JUIATEIBHBIN pe-
MoATOMY OBICTpOE | pacciiabieHue, (bpakTepHbIii 1e-
YTOMJICHUE. KaK IpH [epU- puon, a I03TOMY
CTAJIETUKE KU- YTOMJICHHE HE
IICYHHUKA. HACTYIAeT; HE MO-
YKET JI0JITO HAaXO0-
JIUTBCS B COCTOS-
HUU COKPAIICHUS.
Jlokanuzamusa | [IpukpenneHs! k B crenkax nuiie- | TOapKO B CTEHKE

OCCBOMY CKCJICTY.

BAPUTEIBHOU U
MOYENOJIOBOU
CUCTEM, JIbIXa-
TEJIbHBIX MyTEU
Y KPOBEHOCHBIX
COCYJIOB.

cepara.
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Teno
KIIeTKH

IIpuioxenue E

Pucynok E.1 — Tunsl HeitpoHoB [7]:
A — yHUTIOJISIpHBIN, b — OUTIOSPHBIN,
B — 11ceBIOYHUIIONSAPHBIN, [ — MYJIBTUIIOISAPHBIN.

A Hppo wBaHHOBCKOH
KNeTKH

Axcox
Knerounana mem6pana

Muemnm LuTomasma
IIBAHHOBC KON KIETKH

Anpo
IBAHHOBC KO KIeTKH

Knerounnie Mmem6papsl

Asccou

IIuronnasma
WBAHHOBC KON KIeTKH

Puc. E.2 — Ilonepeunslii pazpe3 6€3MUeTUHOBOTO (A4) U
MHEINHOBOTO (5H) BOIOKOH [7]
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Pucynok E.3 — Cxema
CTpoeHHUs cuHarca [12]:

1 — npecuHANTUYECKUI TTOJIOC;
2 — MUTOXOHAPUH; 3 — MpeCUHAITHYE-
CKHI My3bIpeK; 4 — MpecuHaNnTH4eCcKast
MeMOpaHa; 5 — CHHANTU4YecKas 1eJib;
6 — mocTcuHanTUYEeCKass MeMOpaHa,
7 — TOCTCUHANITUYECKAS YaCTh.

s -
AN iy o D
St T T —
3 AT S = AT LT 7™t B3 s 1Y
S —— e A

Pucynok E.4 — Paznuunbie BuabI Heliporiauu [12]:

A — Mukporaus, b — nporomiazmMaTuyeckasi acTporiius,
B — BonokHucTasa actporius, I — OJIMTOAEHIPOTIus,
J[ —snenauma: 1 — peCHUYKH, 2 — STEHAUMOIIUT.
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