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TEMA: METO/JbI HCCJIEAJOBAHMUSA B IUTOJIOI'MUA, THCTOJIOI' U,
IMBPHUOJIOI'NHN
Heab 3aHATHA: 03HAKOMUTBHCS C METOJAMU U3YUYEHUS TMCTOJOTHYECKHUX IIPENapaToB.

CTyneHTbI 10JKHBI 3HATD:
® 5Tarbl U3rOTOBJICHUS TUCTOJIOTHYECKUX MPETapaToB;
© 00BEKThI THCTOJIOTMYCCKHUX HCCIICIOBAHUI;
® OCHOBHBIC TPYTIIBI KPACUTEIIEH;
® CTPOEHHUE CBETOBOI'O MUKPOCKOIIA.

CTyneHTbl 10JKHBI YMETh:
¢ paboTaTh CO CBETOBBIM MUKPOCKOIIOM;
® HAXOJUTh B II0OJI€ 3pEHMS MHUKPOCKOIIA IIpernapaT, pa3iudarbh TUCTOJIOTMYECKHE
CTPYKTYpBHI.
3ananus
1. Tlepeuncnure 00BEKThI TUCTOIOTUYECKUX UCCIIEJOBAHUM.

2. B Tabnuie HEOOXOAMMO OTMETHTh OCHOBHBIE STambl M3TOTOBJICHUS THCTOJIOTHMYECKOTO
Mpernapara U KpaTKo yKa3aTh CYIIHOCTh KaKI0r0 U3 HUX.

ITanbl U3roTOBJIEHUSA CymHocThb 3Tana
THCTOJIOTHYECKOr0 Mpenapara




2. Ilepeuncnure OCHOBHBIE TPYNIbl KpacUTENEW, YKaKUTE Ha3BaHUE CTPYKTYp,
BOCIIPUHUMAIOIUX KPACUTEINb, U IIPUMEPBI KpaCUTEIEN.

I'pynna kpacureJiei Ha3Banue okpammuBaeMbIX ITpumep kpacuresieit
CTPYKTYPp

3. IlepeuncnuTe OCHOBHBIE YaCTH MUKPOCKOIIA M YKAKUTE X (YHKIINH.

MexaHndyeckKasi 94acTh MHKPOCKOIIa OnrTuyeckasi 4acTh MHUKPOCKOIIa




IpakTnyeckne HABBIKH
3aganue 1. Pazbepute cTpoeHre MUKPOCKOIIA U YKaKUTE €r0 YaCTH TI0 HOMepaM.

1-
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10 9-

12 11
11-

12-

KonTpoJsbHbIe BONPOCHI

1. Mertoabl MUKPOKOIIMPOBAHUS THCTOJIOTMYECKUX IIPENAPATOB.

2. CrpoeHue CBETOBOI0 MUKPOCKOIIA U MpaBujia paboThl C HUM.

3. JlomoaHUTENBHBIE METOIbI MUKPOCKOITMPOBAHUS.

4. OcHOBHBbIE 3Tallbl IPUTOTOBIIEHUS TUCTOJIOTUYECKUX MTPENapaToB.

5. IIpubopsl HEOOXOAUMBIE JUISI TPUTOTOBIICHUS TUCTOJIOTUYECKUX MPENapaToB.
Ouenka

Hoanuces npenogaBare/is




PA3JEJI: IUTJIOT Us1
Knemka  smo  ozpanuuennas  aKmueHou  MemMOpamoil,  ynopaoo4eHHas
CMPYKMYPUPOBAHHAA CUCMEMA OUONOTUMEPOS, O00PA3YIOWUX AOPO U  YUMORIAIMY),
YUacmeyruux 6 eOUHOI CO60KYRHOCHI MEMAOONUMUYECKUX U IHEPZEMUUECKUX NPOUECCOE,
0CYyUeCmEAIUWUX ROOOEPIHCAHUE U 80CRPOU3BEOCHUE BCEIl CUCIEMDbL 8 UEIOM.

TEMA: KIIETKA. IVINIBMATHYECKASA MEMBPAHA. IUTOIIVIA3BMA:
OPI'AHOM/bI U BKUIIFOYEHMU A
Opzanoudwvl 3mo nocmosiHHble KOMNOHeHmbl Kiemku. BKkuwouenus smo ne nocmosanHnvie
KOMNOHEHMbl KJIemKU.

Hesab 3aHATHA: U3YUUTh CTPOCHHE FYKAPUOTHUUECKOM KIETKH, CTPOCHHE U (PYHKIUH ee
KOMITOHEHTOB.

CTyaeHTBI J0TKHBI 3HATH:
® OCHOBHBIE MOJIOXKEHUS KIETOYHON TEOPHH;
® 001U TUIaH CTPOEHUS KIIETKH;
® CTPOCHUE KJIETOUYHOW OOOJOYKM — MEMOpPaHbl, Pa3INYHble BAapUAaHTBhl MEKKIETOYHBIX
KOHTAKTOB;
® TUIIBI TPAHCIIOPTA BEIECTB Yepe3 MIa3MaTHUECKyI0 MEMOpaHy;
® COCTaB U (DYHKLIMU UTOIJIa3Mbl: OPraHOM/ bl U BKIIIOUEHUS;
e KJTacCU(UKAIINIO OPTaHEeIUT KJICTKH;
e cTpoeHHuE U PYHKIIMU MEMOpPaHHBIX U HEMEMOPaHHBIX OpPraHesyI KJIETKH.

CTYIleHTbI AOJIZKHbI YM€Tb:
® OIIPCACIIATH B IIPCIIapaTC OPpraHONAbI;
® pAa3JIN4aTh B KJICTKAX BKIIFOUCHHA pa3HOI'o poJaa.

3aganusa
1. 3anumwure knaccuUKaLUIO OPTraHeI.

OpraneJibl

JABymeMOpaHHbIe OanamemOpaHHbIe HememOpannble




2. 3anumure CTpoeHHE U QYHKIIMH OPTaHOHIOB.

Opranouast Crtpoenue DyHKIUH




3. 3anuiuTe NpuMepbl BKIOYEHUH.

Briarouenus

IIpumepsl

Tpopuueckue

CexperopHbie

IKCKPETOPHbIE

IInrmenTHBIE

4. Cpenaiite 0603Ha4YeHUs K pucyHKy: CTpoeHHe T1a3MaTHUECKO MeMOpaHsbI.

1-

5. ToxmummuTe TUIBI TPAHCTIOPTA BEIIECTB Yepe3 IIa3MaTHUECKYI0 MEMOpaHy.

ogo Ogo
C?C) C) CDED C)

KnetoyHaa membpaHa

BHekneTouHoe
NPOCTPaHCTBO

BHyTpeHHsana
O NOBEPXHOCTh
KNeTku




6. Crnenaiite 0003Ha4YeHUS K pUCYHKaM: MEKKIIETOUHbIE KOHTAKTEHI.

1.I1pocTbie MeKKJIETOYHbIE COeTMHEHUS

a) 3anupanime

0) cuenJisironue
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B) KOMMYHHKAIIMOHHbIE

A S A A S o

e )
DA

H
e




11

8. M3yuute cxemy BaKyOJISIPHON CHCTEMBI KIIETKU U HAMTUIINTE, KAKHE OPTaHOM bl 00pa3yio

CANHYIO CETh U KaK OHH B3aMMOCBSA3aHEI.
NnasmaTtuyeckan

MmembpaHa

LluctepHa rpaHynspHon Lnc-umncrepHsoi
aHaAoNIa3mMaTU4ecKom ceTm (Llnc-komnaptmeHT)

| /

Jinzocoma

CpeauvHHbie
LUMCTEPHbI

CekpeTtopHas
3anacawoLias

Aopo —=
rpaxsyna

PRI

e % &

Cekpeuus

Tpacnop‘mue
ny3bIpbkKu

Lunc-cTtopora TpaHc-uncTepHb!
(bopmupyrowianca) (TpaHCc-KOMNAapPTMEHT)
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CuTyanuoHHbIE 321241

3anaua 1. Knetku neyeHu umeroT aeno riaukoreHa. Kakue opranouisl pa3BUTHI B 3TUX KII€TKax?
OTBer

3agaua 2. [Tog 3IeKTPOHHBIM MHKPOCKOTIOM B KJIETKaX OOHApPYKEHA JECTPYKITUS MUTOXOHIPUH.
Kakwue niporieccel B kjieTkax OyayT HapyIIeHbI?
OTtBer

3agaua 3. B mporecce KU3HENEATEIHLHOCTH KJIETKH PE3KO YBEIUUMBACTCS YHUCIO IUCTEPH U
KaHAJIBIIEB TJaJKON SHIoMIa3MaTudeckon cetn. CHHTE3, KaKMX BEIIECTB AaKTUBHPOBAH B
KJIeTKe?
OtBer

3anaua 4. C moMonip0 MaHUITYJISATOPA U3 KJIETKH YIAIMIA EHTPUOJIb U3 KICTOYHOTO IIEHTpA.
Kaxk 310 crakeTcsa Ha JajJbHEHIIENR KU3HEAEITEILHOCTHA KIETKU?
OTBeT

3agaya 5. C noMouIbI0 MaHUMNYJATOpPA U3 KIETKM yaanuiu komruiekc ['onpmxu. Kak 3to
OTPA3UTCs Ha AAJIbHEMILIEH KU3HEAESITEIIbHOCTU KIIETKH?
OtBer

3apaua 6. [IpennoxxeHsl 3neKTpoHHBIE MUKpOodoTorpaduu AByX KiIeTok. [loBepxHOCTh OJHOMU
U3 HHUX O00pa3yeT MHOTOYHCICHHBIC BBIPOCTHI IHUTOIUIA3Mbl. [lOBEpXHOCTH IPYrod KIETKU
rnagkas. Y Kakou U3 3TuX KJIETOK OyJeT aKTHUBHEE MPOXOIUTh MPOIecC IHAOLUTO3a?

OtBer

3agaua 7. Ilog mia3MoieMMO# KIETKH BHJIHBI MHOTOYHCJICHHBIC MEJIKHE CBETJIbIC MY3BIPHKH.
HazoBuTe 3TH CTPYKTYpBI, U C KAKHM MPOILIECCOM OHU CBSI3aHBI?
OTtBer
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IIpakTnyeckue HABbIKU

Ipenapat Nel. Kommieke ['oJibIzkH B HEPBHBIX KJI€TKAaX CHIHHHOMO3r0BOro y3ia. B
npenapare moj; OOJIBIINM YBEIMYEHHEM MHUKPOCKOIA B IUTOIUIa3ME KIETOK XOPOIIO BHIHBI
KpyHHOe Oenoe sSApO C SIPHIIIKAMH U TEMHBIC U3gumole Humu Komniekca I onvodscu, KOTOpble
pacnosnoxeHsl U dy3HO.

HeoOxonmumo 3apucoBath W 0003HAUWTH: SAPO, LUTOIIIA3My, ammapar [OnbIKd WU
000JIOYKY KIIETKH.

MpenapaTNe2. MUTOXOHAPUM B MHUTEJIMH KUIIEYHUKA ackapuabl. B nmpenapare Ha
MaJiOM YBCJIIMYCHUU BUJCH IIACT KJICTOK, JIC)KAIIMX Ha 6a3aHBHOﬁ M€M6paHe. Ha anukanbHBIX
KOHI[AX KJIETOK HaxXOIATCS MHUKPOBOPOPCHHKHU. [Ipu OONBIIOM yBEIHMUYEHUH MOXKHO YBHUJIETH
s7Ipa, KOTOPBIE Jie)aT B 0a3ambHOM YacTH KJIETOK. Ha/t sipoM BUIHBI KAy )KHUPa, a HaJl HUMHU —
CKOIUICHUE KPACHOBAMbBIX KOPOMKUX NANOYEK — MUMOXOHOPUII.

Heo6xonumo 3apucoBats U 0003HAYUTH: SAPO, HUTOILUIA3MY, MUTOXOHPUH, KaIUIH KUPa
1 000JI0UKY KIIETKH.
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IIpenapar Ne3. BkirodeHusi xupa B KJeTKaxX HeYyeHH akcoaot/si. [Ipu Oonbiiom
YBEJIMYEHUH MHUKPOCKONA BUIHBI KJIETKM MHOTOYTrOJIbHOM (DOpPMBI C KPYNHBIMH PO30BBIMH
aapaMu. B nMroruiasmMe NpUCYTCTBYIOT UYepHble OKpY2ible MHCUPOBble GKIIOUEHUs PA3HBIX
pa3mMepoB.

Heobxonumo 3apucoBaTh W O00O3HAYHTH: SIAPO, LUTOIUIA3MY, *KHPOBBIC BKIIOYCHUS U
000JI0UKY KIIETKH.

Ipenapar Ne4. BrioueHusi rJIMKOreHa B KjeTkax medyeHu. Ha manom yBenuueHue
00X0/IMMO HAWTH KIIETKH, TJI€ TIMKOTEH PacIoyio’keH paBHOMepHO. Ha GonbIioM yBenuueHuH B
yumonuasme KIeTKH MOXKHO OOHApYKUTh (PHOJIETOBOE SIAPO U KPACHBIE 21b10KU 2TUKO2EHA.

Heo6xonumo 3apucoBaTh W 0003HAYHUTH: SAPO, LUTOIUIA3MY, BKIIOYCHHS TJIUKOTEHA U
000JI0UKY KIIETKH.
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Ipenapar NeS. BkilloyeHHusi MeJIJaHMHA B NHUIMEHTHBIX KJeTKax amM@uoOnii.
Hcnone3yss masioe yBelHMYEHHE HEOOXOAMMO HAaWTH MHUTMEHTHBIE KJIETKH, KOTOpPBhIE HMEIOT
ompocuamyto ¢opmy W SIPO, pacrojiararonieecs 1Mo LHEHTPY KIETKH. B IuToruiazMe BHIHBI
MEJKUE BKIIOYCHUS MeIaHUHA KOPUIHEBOTO 1IBETA.

Heo0xomnmMo 3aprcoBaTh U 0003HAYUTE: PO, UTOILUIA3MY, TUTMEHTHBIC BKIIOUCHUS U
000JI0UKY KIIETKH.

Ipenapatr Ne6. I'paHysbl 3WMOreHa B CEKPETOPHBIX KJETKAX MOKeTyI04HOM
skeje3bl. B mpemapare mox  OOJBIIMM  yBENTUYEHHEM BHUJIHBI CTPYKTYPHBIC —€IUHHIIBI
HO/DKEITYIOYHOM JKEeNe3bl — ayuHyCcbl, COCTOSIINE U3 CeKpemopHwix Kiemok. B muroruiazme
KJIETOK M B IIPOCBETE ALMHYCOB MMEIOTCSI CKOIUICHHS epamnyi 3umozena (He3penoro (pepmMeHTa),
OKpAIICHHBIX B TEMHO-KOPHYHEBBIN 1 YSPHBIi IIBETA.

Heobxonumo 3apucoBaTh W 00O3HAYUTH: AAPO, LUTOIUIA3MYy, TPAaHyJbl 3UMOTeHa W
000JI0YKY KIICTKH.



1.
2.
3.
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KonTposabHbie BONpochl

OcHOBHBIE TIOJIOKEHUS KJIETOYHOU TEOPUH.
dopma 1 BeTMUMHA KJIETOK B CBA3U C UX (DYHKIIMOHAIBHOM crienuain3anmen.
OOummii TIaH CTPOCHHUSI SYyKapUOTHYECKOM KIETKH. B3auMocBs3b (opMBI U pa3MepoB

KJIETOK C UX (PYHKIIMOHATIHHOU CHEIaN3alueH.

4.
5.
6.
7.
8.

[TnazmaTnueckast MeMOpaHa: CTpOeHUE, (PYHKINH.

TpaHcopT BeliecTB uepes miaasMaTnyeckyo MeMOpaHny.

Me:KKIIeTOUHbIE KOHTAKTBHI.

I'manomnasma. Ctpoenue. OyHKIUM.

CTpyKTypHO-(QYHKIIMOHAJIbHAs XapaKTEPUCTUKA OPraHoOMJIOB KJIeTKU. MemOpaHHbIE U

HeMeM6paHHHC OpraHOUAbI.

9.

BxuroueHus KieTku: TpopuyecKkue, CEKpeTOpHbIe, MUTMEHTHBIE, SKCKPETOPHBIE.

Ouenka

IHoanuces npenogaBare/is
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TEMA: CTPOEHME SIJIPA KJIETKH. )KW3HEHHBIN IUKJI KJIETKH
Aopo knemku -  cmpykmypa,  obecneuugarowas — XpameHue U pearu3AYUio
HACIe0CMBEHHOU (2eHemuyecKoll) unghopmayuu, pe2yiayuro cunmesa OeKos.

Hesab 3aHATHSA: U3YYUTh CTPYKTYpHBIE KOMIOHEHTHI MHTEP()A3HOTO U MUTOTHYECKOTO
A1ep, UX poOJb B JKU3HENCATEIBHOCTH KIETKH, XpaHEHWH W TMepeadye HacleICTBEHHON
UHpOpPMALINH.

CTyneHTbI 10JKHbI 3HATD:
® CTPOEHHUE KapHOJIEMMbl, KAPUOIUIA3Mbl U SAPHIIIEK;
® CTPOEHHUE PYXPOMATHHA U TeTePOXPOMATHHA;
® CTPOEHHUE XPOMOCOM,;
® [IOHATHE O KJIETOYHOM IMKJIE U €r0 Mepruoiax;
® CIIOCOOBI JieNIeHus KIETOK U (a3bl MUTOTUYECKOTO JICTICHHUS.

CTyaeHThI 10/KHBI YMETh:
® HAliTU B Mpemnapare U 3aprcoBaTh KJIETKU Ha PA3HBIX CTaAUIX )KM3HEHHOTO IIUKJIA;
epa3nnuaTh B KJIETKaxX (a3l MHUTOTHYECKOTO JIEJICHHS Ha OCHOBAaHUU MOJIOKCHHUS
XpOMOCOM.
3aganus
1. 3amoyiHUTE TaOIUILy OCHOBHBIE KOMIIOHEHTHI HHTEP(HA3HOTO SApa.

KoMmoHeHThI 3HaueHune
uHTep(da3Horo saapa
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2. 3anumuTe B TAOIHUIYy OCHOBHBIC dTarbl HHTEP(DA3HI.

Jranbl HHTEP(ha3bI OcHOBHBIE IPOLIECCHI

3. 3anumuTe B TaOIUILy (a3bl MUTO3A.

®Da3pl MUTO3A OcHOBHbBIE NMpoueccnhl

4. Tloanmumwure CTPyKTypHbIE KOMIIOHEHTHI SiAjpa Ha PUCYHKE.
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5. BapucyiiTe TUIIBI XPOMOCOM H ClieNIaiiTe 0003HAUCHHSI.

6. 3anonHuTe Ta0NMIly KiIacCU(pUKALUI XPOMOCOM YEJIOBEKa M0 Pa3Mepy U PACIIONIOKECHHUIO
LIEHTPOMEPHI.

A

oy

O | Q

G

TTonoBrie
XPOMOCOMBI




20

R T ST
K3 AR KK XK Xp X&
(5(\ N QSA 8% IR AR

16 17 18
XX XX AA AA XX
19 20 21 22 23

7. Kakue ypoBuau ynakoku JIHK 0603HaueHBI Ha pUCYHKE.
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9. Tlognumure pucyHOK: I'ubenp KIeTok.
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CuTyanuoHHbIE 321241

3agaua 1. Snpo kieTkn oOpaboTanM mpenaparaMu, pa3pylIalomuMU OCIIKH - TUCTOHBI. Kakas
CTPYKTypa MOCTPAJacT B MEPBYIO OUYEPE/Ih?
OtBer

3anaua 2. [Ipu nuccienoBaHuM KapHOTHIIA YEIOBEKA U TOPWILIBI OOHAPYKUIIM JABa THUIA KJIETOK.
Opuu n3 Hux umenu 46 xpomocom, a apyrue - 48. Kakue U3 3TUX KJIETOK IMpPHUHAJJIEKAT
YEJI0BEKY?

OtBer

3agaua 3. MukpoxupyprudeckuMm TyTéM amEObl pa3jemwiM  Ha JABa  (parMeHra:
sapocoaepxkamuii u 6e3bsanepHsii. KakoBa nanbHelmas cyabp0a 3Tux (parMeHTOB U C YeM OHA
cBsi3aHa?

OTtBer

3agaua 4. [lox »IEKTPOHHBIM MHKPOCKONOM B KJIETKaX OOHApY>KEHO OOJBIIOE KOJIUYECTBO
aytocoM. Kakue npornecchl NPOUCXOAAT B KJIETKax?
OTtBeTt

3anauya 5. B npenapare BUAHBI JBE KJICTKU. AP0 OJHOW M3 HUX COACPKUT MHOTO MHTEHCHUBHO
OKpAIIIEHHBIX TJIBIOOK XpOMAaTHHA. B Npyroil KIeTKe SIPO CBETIIOE, XPOMATHH pPaCIpeAcieéH
mupdysHo. Kakoit Tunm xpoMmarnHa mpeoOiagaeT B TOW M JPYrodl KiIeTKax, M YeM OHHU
OTIMYAIOTCS (PYHKIIMOHAIBHO?

OtBer

3agaua 6. B mnpenapare BuIHAa KJIETKa C pACMOJIOXKEHHBIMH B IIEHTPE XPOMOCOMAMH,
obOpasyromumu Gurypy 3Be3nbl. HazoBurte craauio MUTO3A.
OTtBer

3agmauya 7. Ha kieTku, HaxXoJsIIMecs B COCTOSSHUM MHTO3a, MOJEHCTBOBAJIM IpeErnapaToM,
paspywmatoum BepeteHo aeneHus. K uyemy sto mpuBenér? Kakoit HaGop xpomocom OyayT
coJiepkKaTh KIETKU?

OTtBer
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IIpakTnyeckue HABbIKU

IIpenapar Nel. HUutepda3Hoe siApo KJIeTKM NedeHM akcosaoriasi. Ha OGonbiiom
YBEJIIMYEHUU B sApe BUIHBI (PUOJIETOBBIC MENKHE TIpaHyla xpomamuna W 0oyee KpyIHbIE
OKpYTJIbIE A0pbiuiky. Mex Ty rpaHyJIaMHi XpOMaTUHA HAXOAUTCS KapUoniasma.

HeoOxonumo 3apucoBaTh M O0O3HAYMTh: SIIEPHYIO OOOJIOUKY, SIIAPBIIIKH, TI'paHyIbl
XpOMAaTHHA, KApUOIUIA3MYy.

IIpenapar Ne2. CermeHTHpOBaHHBbIE siApa JIEHKONUTOB. B Ma3ke KpoBM 4YellOBEKa
HEOOXOAMMO HAWTH 3EPHUCTBIC JICHUKOIMUTHL. Y HEHUTPODHUIBHBIX JIEHKOIMTOB SIAPO HWMEET
00b1yHO 3-5 Oonex, y DO3MHO(PHUIBHBIX JIEUKOIMTOB SIpO 08ydorbuamoe, y 0a30(pHUIBHBIX
JEUKOLUTOB SAPO, U30THYTOE B BUIE OYKEbL S.

3apucoBaTh U O0O3HAYHUTH: CETMEHTUPOBHHBIC (OPMBI SJEp 3E€PHUCTHIX JEUKOIUTOB,
LUTOIUIa3MY, KJIIETOYHYIO 000JI0UKY.
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Ipenapat Ne3. MuTo3 pacTuTe/bHON KJIeTKH. B mosie 3peHns KIeTKH Kopelka JyKa.
YacTe KIETOK TpeObIBa€T B COCTOSIHUM NOKOs (unmepghaza), 49acTb — B  COCTOSHHUH
mMumomuyeckozo oeieHus. MOXHO pa3iIuuuTh pasHble (a3bl MUTO3a [0 HAIUYUIO WU
OTCYTCTBHIO SI7[pa, CTETIEHU KOHJIEHCUPOBAHHOCTH XPOMAaTHHA, PACIIOI0KEHUIO XPOMOCOM.

HeoOxonumo HaWTH KIETKM Ha pa3iHYHBIX CTAagusX 3apuUcoBaTh W OOO3HAUUTH:
unTepdazy, npodasy, meradasy, anadasy, rerodasy.

KonTposabHbie BOPOCHI

1. Slnpo: kapuosuiema, Kapuoria3Ma, sIPBIIIKU, XPOMaTHH-XpOMOcoMa. B3aumojeicTBre
A7ipa U HUTOIIa3Mbl B npoliecce 6rnocuHTe3a. OCHOBHBIE Talbl CHHTE3a OemKa.

2. XpomaTuH Kak (opma cymiecTBOBaHHS XpomMocoM B umHTephazHoM siape. CTpyKTypHas
OpraHu3aIys XpOMaTHH: 3YXPOMATHH U T€TePOXPOMATHH.

3. Kuerounsiii nuki. CrnocoObl BOCIIpoOU3BeIeHUs KIeTOK. MuTo3. Meiio3. AMHUTO3.

4. Tlonarue o >KM3HEHHOM LUKIE KIETKU. Poct, auddepeHunpoBka, cTapeHHe U CMEpTh
KJIeTKU. ATionTo3 u ero 3HaueHue. [lonstue o quddepone.

Onenka

IMognuck mpenogaBaTeJis
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PA3JIEJI: DOMBPUOJIOT'USA
Imébpuonocus 3Imo HayKa 0  3AKOHOMEPHOCMAX  PA3GUMUA  3APOObIULE.
Ombpuozenes uenosexka - uacmp €20  OHMIO2eHE3d,  GKIOYAIOWAA  Clledyloujue
OCHOGHbBle cmaduu: Onie0omeopenue u o0pazoeanue 3uzomul; OpoodaeHue u 00pazosanue
onacmynwt (6nacmoyucmol); acmpyiayul) - 00pazosanue 3apoovluledvlX JIUCHIKO8 U
KOMNEKCca 0CeBvlX OP2anH08; 2UCMO2EHE3 U OP2AHO2EHe3 3APO00bIULEGbIX U GHE3APOObIULEBDIX

OpP2AHOB; CUCMEMOSEHES.

TEMA: IIOJIOBBIE KVIETKH. OIINIOAOTBOPEHHE
Henp 3aHATHA: U3YyYUTh CTPOCHHE MOJIOBBIX KJIETOK U IIPOLECC OIUIOJOTBOPEHHUA.

CTyaeHThI 10/ZKHbI 3HATh:
® CTPOCHUE SHIEKIETKH U CIIEPMATO30H/1a;
¢ (pa3wl rameTorexesa;
e (pa3wl mporecca OriI0J0TBOPEHHUS.
CTyeHTbI 10JKHbI YMeTh:
e pa3MuaTh B Ipernapare SUleKIeTKy U CIepMaTo30u;
® OTIPEIENATh YIBTPACTPYKTYPY MOJIOBBIX KIETOK.

3aganusa
1.Cnenaiite 0603HaueHus K pucyHKY: CTpOEHUE MOTOBBIX KIETOK.

Aapo: 22
ayTOCOMbI +
+ 1 nonosasa
XpoOMOCOMa
(X unn Y)

A. Ceagyrowan
4acCTb

|. Tonoska
R

s

4
i — bB. NpomexyroyHasn
4acTb

Il. XsocT A, B, B, I

8
B. MagHasa 4YacTb
9

. KoHe4yHana 4acTb




eeeeeee

.
()
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3. 3anonHuTe TabnMIly: Pa3bl OMII0IOTBOPEHUSL.

da3pl OM10I0TBOPEHHS

IIpoueccel, npoTekaye B JaHHOU ¢a3ze

5. Cpenaiite 0003Ha4eHHs K pUCYHKY: OIUIOIOTBOPEHHUE.

10-

11-

12-

13-

14-
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CuTyanuoHHbIE 321241
3agaua 1. Ha snektponHoit Mukpodororpadum mpencTaBlieH cpe3 cliepMaro3ouaa. BuiHa
oceBasi HUTh, OKPYKEHHASI MUTOXOHAPUAMH. Uepes Kakyro 4acTh CiepMaTo30uaa mpomen cpes?
OtBer

3agaua 2. Ha siinexnerky moJaeiicTBOBAIM MpenapaToM, KOTOPBIA pa3pymul (OILTHKYIISIPHBIC
KJIETKH, BXOJSIIIUE B COCTAB JIyYUCTOr0O BE€HUA. YTO MPOU30UIET C SIHUEKIETKON?
OTtBer

3agaua 3. SliflexkieTka COIEPKUT HEOONBIIOE KOJIMYECTBO IKEITKA U PACHOJOXKEH OH
paBHOMEpHO. OTpeIenTe THIT STHICKICTKH U XapaKTep APOOIICHHS.
OTtBer

3agaua 4. SinekneTka cCOACPKUT OOJBIINOE KOIUYECTBO JKEITKA M PACIIONOKEH OH y OJHOTO
nosiroca. OnpeieNuTe TAM SIMIICKIICTKH U XapakTep IPOOIICHHS.
OTBer

3agaua 5. SliinekneTka OrIog0TBOPEHA ABYMs criepMaTo3ouaMu. KakoB XpoMOCOMHBINH HaOOp
3apozsbia? Bo3MOXKHO M €ro HOpMaabHOE pa3BUTHE?
OtBer
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IIpakTnyeckue HABbIKU

IIpenapar Nel. Cpe3 siiinexjerkn komku. Ha cpese sismuHuKa BUJIHBI (OJUIMKYJIBI Ha
pasHbIX CTaIUAX pa3BUTHUSA. 3penas sSileKIeTKa OKpyXKeHa Orecmaweli 000104KoU, KHApyKU OT
KOTOPOH PAcIoaraeTcs cou oanuKyIapHblX KiemoK. B UTomIasMe Xopomo BEIPaXKEHO 20po
¥ MHOTOUUCIIEHHBIE JCeIMOUHbLE 2PAHYIbL.

HeoOxonmumo HapucoBaTh W O0O3HAYHTH SIHIEKICTKA HAa PA3HBIX CTAIHsIX DPa3BHUTHA,
OnecTalyo 000J04KY, (QOJUTUKYISIPHBIN CIION, SIAPO SAHUIEKIIETKH.

Hpenapar 2. Cnepmaro3ouabl MOPCKOl CBHHKH. B mpenapate BUIHBI TUIHYHBIC
CIIEPMAaTO30M/Ibl, KOTOPBIE COCTOAT U3 2006KU C AKPOCOMOW U SIAPOM, welKu U X80CMOB0O20
omoeia.

Heo6xonumo 3aprcoBaTh U cieiaTh 0003HAYCHHS BCEX YacTell criepMaTo30uaa.

KOHTpOJIbHI)Ie BOIIPOCHI

1. Tametorenes. OBorenes. Cnepmarorenes. da3pl rameToreHesa.

2.  OmiomoTBOpeHHE. ITalbl OIJI0I0TBOPEHHUS.

3. Crpoenue mosoBbsIX KieTok. Sinexierka. Knaccudukanus sHexieTok.
4. CrpoeHue noJjioBbIX KieTok. CriepMaTo30ul.

Onenka

IMoanuck npenogaBare/is
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TEMA: OCHOBHBIE 3TAIIbI SMBPUOHAJIBHOI'O PA3ZBUTHUS: APOBJIEHUE,
TFACTPYJIALIUA, TNCTO U OPTAHOT'EHE3
Heapb 3aHATHA: U3YUYUTh OCHOBHBIE 3TAIbI SMOPHOHAIBHOTIO PA3BUTHS.

CTyneHTbI 10JKHbI 3HATh:
® OCHOBHBIC 3TaIlbl SMOPHOTCHE3a,
e ipo0JIeHUE, TUIBI IPOOICHUS, BUIBI OJIaCTYIT;
® FaCTPYJISALIHIO, TUIIBI TACTPYJISAIIAHN, BUIBI TaCTPYIIL.
® CTaJMU U MEXaHU3MBI THCTOr€HE3A;
¢ 00pa30BaHUE TKAHEH M OPTaHOB M3 3aPOJIBIIICBBIX JTHUCTKOB.

CTyneHTbl J01KHBI YMETh:
® OTJIMYATh 3apOJIBIIIN HA PAa3HBIX CTAIMIX 3MOpUOTeHE3a;
® OTIPE/ICIIATh CTPYKTYPBI 3apO/IbIIICH Ha Pa3TUUHBIX CTAAUIX SMOpHUOreHesa.

3ananns
1. 3anonnute Tabauiy: Tumel 1pobneHus.

Tunbl 1podaeHUus CymHocTh nmpouecca
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2. 3apucyiiTe B TaOJIMITy THITBI OACTYJI U ceNaiiTe 0003HAYSHUSI.

Tunel 6JacTyJ

3apucyiiTe TUNIBI 0J1ACTYJI

3. 3anoJiHUTE TAOIHITY:

CniocoObl racTpyJIsILIMH.

Crnoco0blI racTpyJisinuu

CyumHocTh nmpouecca
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4. 3apucyiiTe B TaOJIMIly TUIIBI TACTPYJI U caesaiiTe 0003HAUCHHUSL.

Tunsl racTpyJ 3apucyiiTe TUNIBI FaCTPYJI
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5. 3anmonauTe Tabnuiy: JuddepeHnrpoBKa 3apoIbIIIEeBhIX JTUCTKOB.

IKTOoAEpMa Me3oaepma JHTOAEpPMA
6. Caenaiire o003HaueHHs K pUCyHKY: [IpoBU30OpHBIE OpraHbl.
XopuoH-
AJLIaHTOHC —

KeaTouyHBIA MELIOK —
AMHHOH —
IIyno4Hblii KAHATHK —

Ilnanenta —
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7.3anonuuTte Tabauiy: OyHKIMHA TPOBU30PHBIX OPTaHOB.

IIpoBH30pHBIE OPraHbI @DYHKIUM IPOBU30PHBIX OPraHOB

CuTyanuoHHbIE 321241
3agaua 1. [lansl 1Ba 3apojbllia OJHOTO BUAA KUBOTHBIX. OJMH HAXOAWUTCS B CTAlUU ABYX
O6macTomMepoB, APyroi Ha ctaauu MopyIbl. Kakoi 3apoapii 6osnbiie mo Macce?
OTtBet
3agaua 2. V 3apojpiiia Ipo0JieHre 0TMEUYEHO TOJILKO Ha aHUMAJIbHOM Tojtoce. Kak Has3pIBaeTcst
TaKOM THIT IPOOICHUA? YKKUTE TUIT SUIICKICTKH.
OTtBer
3agaua 3. B okcnepuMeHTe Ha cTaguu OJacTyjbl BBEIEHO BEIIECTBO, OJIOKHUpYIOIIEe
nepeMeIeHne KIeTok. Pa3zBurue, Kakoro 3Tama sMopruoreHesa 0yaeT 0J10KupoBaHO?
OTtBeT
3agaua 4. Ha npenapare BuaHa OnacTyja ¢ OMHOCIOWHOW OJIACTOIEPMOM, COCTOSIICH U3
OJ1acCTOMEPOB OJJUHAKOBBIX Pa3MEpPOB, B LIEHTpe OnacTouenb. Kakoil Tun npoOienust mpuBOAUT K
oOpa3oBaHuto Takol OnacTynsl? Kakoil crnoco0 racTpymsiuuu OyJeT B JajbHeHieM
HaOJIronaThCs?
OTtBer
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IIpakTnyeckue HABbIKU

IIpenapar 1. [lpo0JjieHue siinekjieTkn ackapuabl. Ilon creHkoll siineBona
pacrnojararoTcs SIMLIEKICTKH, €Ile He HAayaBIIUE JCIUTHCS M SHIEKICTKH Ha CTaIusIX 08yX U
yemoipex O.1AaCMoMmepo8 TIOKPHIThIE 000T0UKOIA.

HeoOxoaumo 3apucoBaTh 1 0003HaYUTH 0J1aCTOMEPHI U 000JIO0UKY .

IIpenapar 2. IN'acTpyna asrymku. ["acTpyna JSTyIIKA TpUCTaBJICHA OJlacTOMEpamu,
KOTOpbIE Ha AaHUMAJIBHOM IIOJIIOCE COCTOAT U3 MEeMHbIX MeIKux oOaacmomepos, a Ha
BEreTaTUBHOM IOJIIOCE U3 CEEMIbIX KPYNHBIX OACOMEPOS.

3apucyiite u chenaiite 0O0O3HAUYEHHS: AHUMAJIbHBII M BEreTaTUBHBIM IOJOCA,
OyracromMepsl, OJ1acTornesb, 6JacToaepma
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IIpenapar Ne3. OceBble opranbl 3apoabimia Kypuubl. Ha wmanom yBennueHuu
MOTIEPEYHOTO CPe3a MOYKHO YBUIIETh 3KmMooepmy, Hepsryo mpyoky. I1lo 6okam HepBHOU TpyOKH
pacnosaraercsi me300epma, KOTopasi COCTOMT U3 COMUTOB, HEYPOTOMOB U HECETMEHTUPOBAHHOMN
Me3onepMbl.  [lapueTanbHblii  (MIPUCTEHOYHBIN) JUCTOK HECETMEHTHUPOBAHOM Me30J1epMbl
NPUJICKUT K SKTOJIEPME, @ BUCIICPAbHBIA BHYTPEHHHA, TTOJICTHIIAET SHTOepM. Mexay obonMu
JTUCTKAMU HaXOJUTCS BTOPUYHAS MOJOCTh Tela (1IeIoM).

HeoOxonnumo 3apucoBaTh U clienath 0003HAYSHHS: SKTOAEPMa, ME30JIepMa, SHTOIEpMa,
HepBHas TpyOKa, XOp/ia, COMUTHI, CETMEHTHbIE HOXKKH, HECETMEHTHPOBaHHAs Me30IepMa.

KonTposbHbIe BONPOCHI

1. DOranbl HSMOPUOHATILHOTO Pa3BUTHS.

2. Crpoenue 3urotbl. Tumel apoOneHus. XapaKTepHCTHKa Iporiecca ApoOneHus. Bumbl
Onacrtyi.

3. Tacrpymsuus. Tunsl ractpynsiuuu. Bunel ractpyi.

4. JIuddepeHnupoBKa u qeTepMUHAIUS B IMOPHOTCHE3E.

OneHka

IHoanuck npenogaBare/is
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PA3JIEJI: OBIHASA THCTOJIOI' UL

Tkanv 3mo 803HUKWIAA 6 X00€ IGONIOUUU YACMHAA CUCHEMA OP2AHUIMA, COCHOAWA
U3 00HO20 UNU HECKONbKUX Oughpeponos Kiemok u ux npou3eoOHvIX, 001a0awuian
cneyuguueckumu QynKyuamu 01a200apa KOOnEepamueHoil 0eAmelbHOCmU 6Cex ee
1eMeHmO6.

TEMA: TUIIBI THCTOJIOI'MYECKUX CTPYKTYP

HEJ'IB 3aHATHUS: HW3YUYUTb THUIIBI TUCTOJOTHYCCKUX  CTPYKTYp: KIE€TOYHOIO U
HCKJICTOYHOI'O CTPOCHMU.

CTyaeHTBI 10TKHbBI 3HATH:
® CTPYKTYpHbIE KOMIIOHEHThI TKaHEH;
® CTPOEHUE KJIETOUYHBIX CTPYKTYP: HaKJIECTOYHBIE U MOCTKIECTOYHBIE;
® KOMITIOHEHTHI MEKKJIETOUHOTO BEIIeCTBA: aMOp(HOE BEIIECTBO U BOJIOKHA,
® pa3BUTHE TKaHEH;
e ky1accu(UKAIUIO TKaHeiH;
® CXeMy OpTraHH3aIy KJIeTOYHOTo auddepona.

CTy}]eHTLI A0JIKHBI YMETb:
® pacClioO3HaBaTh B IpCrapare KICTKH, HAAKJICTOUYHBIC W TMOCTKICTOYHLIC CTPYKTYpPblI H
KOMITIOHCHTBI MECKKJIECTOYHOT'O BEIICCTBA.

3aganusa

1. U3yunre cxemy: OCHOBHbBIE CTPYKTYpPHBIE 3JIEMEHThI TKaHEH

TKAHb
Knetku KneToyHbIe MeskkneTouHoe
/ \ NPOU3BOAHLIE BELLECTBO
OpnosinepHbie  MHOroagepHsie / \ / \
BonokHa MaTpukc
MOCTKNETOYHbIE CumnnacThb!
CTRYKTYpPbI /
/ \ PeTukynapHbie \
KonnareHoBhie
MNpoussoaHbe Mpou3soaHbe

KJIETKW 8 LEeNnOoM UHUTONNA3MbI Snacmqecxue
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2. Cpenaiite 0003HaueHus k cxeme: Opranu3anys KJIeTodHoro auddepoHa.

KIACC |

KIy-18 Kny-2r

(k] B

KNN-26

UTOTUYECKAA AKTUBHOCTD
B PA3HBIX KNACCAX IMDDERPOHA

|

KJIACC I KNACC IV|KNACC VIKNACT VII

= l}»‘ kCr-ll

——

-

III -

IV -

V —

VI -

CK—
KIII—
KPY—
KCo—

K3p —

KCt —

3. Hanumure MmophodyHKIIMOHATBHYIO KJIaCCU(UKALINIO TKAHEH.

OnurenauajibHble TKAHU
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Tkanu BHyTpeHHeii cpeabl (CoeqMHUTEIbHbIE TKAHH)

MbubIlIeyHbIe TKAHHU

HepBHasi TkaHb
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CuTyanuoHHbIE 321241
3apaua 1. Ha ogHoii mukpodoTorpaduu npeacTaBieHbl CTPYKTYPbI, COCTOSIIHNE U3 OOJIBIIOTO
0o0BbEMa HUTOIIIA3MbI ¢ MHOTOYHMCIIEHHBIMU siApaMu. Ha npyroit Mukpodororpaguu MHOKECTBO
KJIETOK C MHOTOYHUCICHHBIMH OTPOCTKaMH, COCIMHEHHBIMH MEXIy coboil. HazoBure stn

CTPYKTYPBHI.
OTtBer

HpaKTuquKne HaBbIKHA

IIpenapar Nel. Ma3ok kpoBu 4esnoBeka. Ha 0oiblIoM yBEIMYEHHM 3PUTPOLIUTHI
YeJIOBEKa B IperapaTe BUAHBI KAK OKPYIVIBIE JIBOSKOBOTHYTBIE KJIIETKHM KPaCHOBATOr'O LIBETA C
IIPOCBETICHUEM B LIGHTPE. A0po B SPUTPOLIUTAX OMCYMCMEYen.

HeoOxomumo 3apucoBaTh SPUTPOIMTHEI W 0003HAYUTH: IMTOIUIA3MY, U OO0OJIOUKY
SPUTPOLIUTA.

IMpenapart Ne2. CkejieTHAsi IONEPEYHONOJI0CATASI MbIIIIEYHAS] TKAHb.

Cumnnac — CTpyKTypa, KOTOpass o0pa3yercsl NP CIIHUSHUU KIETOK, B PE3yJIbTaTe Yero
o0pasyeTcs MHOTOsIIepHas CTPYKTypa. [Ipumepom cuminacra sBisieTcst mbiuieynoe 6010kHo. Ha
MaJIOM YBEJIMYCHUN MHUKPOCKOINAa HEOOXOJNMO HAWTH y4acTOK, HA KOTOPOM MapajuieIbHO IPYyT
APYTy PacroiaraloTcsi MPOI0JTOBATHIE MblieuHble 8010KHA. IIpy OOIBIIOM YBETUYCHUN BUIHBI,
4TO Ha epueprur BOJOKHA O] CAPKOJIEMMOH JISKAT MHO2OUUCIeHHble TIPOOJITOBAThIC s10pa. B
capKoIIa3Me MOHO YBHJIETh MUO(DHOPHILIBI, KOTOPBIE 00ECTICUNBAIOT MBIIIIEYHOE COKpAIIICHUE.

HeoOxomumo 3apricoBaTh MBIIMICUHBIE BOJOKHA M O003HAYUTh: ILUTOILUIA3MY, Spa,
MUO(DUOPUILITBI U 000IOUKY MBIIIEYHOT'O BOJIOKHA.
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IMpenapat Ne3. Poixiiasi BOJIOKHHCTasi COeIMHUTEIbHAsI TKaHb., Ha mpenapare BUIHBI
MHOTOYHCIICHHBIC BOJIOKHA M KJICTKH DPAacIHOJOXXCHHbIE B OCHOBHOM BeIlleCTBe. B mpemapare
MOXXHO PAa3JIMYUTh KIETKH PBIXJIOH COCIWHUTEIBHON TKaHU: ¢ubpobiacmol, maxpogacu
(cucmuoyumul), myuynvie Kiemku (6azoghunvl), niazmoyumel, Hcupogvle Kiemku. Mexny
KJIETKaMHU PACIIOJIATaIOTCs JIBA THITA BOJIOKOH: TOHKHE OYCPUYCHHBIC BETBSIIHECS 21ACMUYECKUE
6010KkHa 1 0O0JIee TOJCThIE C BOJIHOOOPAa3HBIM XOJIOM KOJLIA2eHO8ble BONOKHA. Pemuxynaphole
60JI0KHA B TIPETIapaTe pacCMOTPETh HE yIaeTCsl.

HeoOxomuMo 3apucoBaTh mpemapar W OTMETHTh KJICTKH IyYKH KOJUIATCHOBBIX |
AIIACTHYECKUX BOJIOKOH M OCHOBHOE (aMOp(hHOE) BEIIECTBO.

KOHTpOJILHLIe BOIIPOCHI

1.  OcHOBHBIE CTPYKTYPHBIE 3JIEMEHThI TKAHEH.

2. T'mcrorenes TkaHew.

3. Kunaccudukanus TkaHei.

4. Tlonsrue o kierounoM nuddepone.
Ouenka

IMognuck mpenogaBareJis




42

TEMA: JIIMTEJIMAJIBHBIE TKAHH

InumenuanvHvle MKaAHU - OpesHeliuiie SUCMON02UYeCcKUe CIMPYKMYpbl, KOmopbie 8 Quo-
u ommoezeneze 6o3nuxarom nepgvimu. Onu npedcmasisiom coboul cucmemy Ouggeponos
NOJAPHO OUDDepeHyupo8anHHvIX KIemoK, MmecHO PACNOJIONCEHHBIX 8 8Uude NIACma HA OA3a1bHOU
MembpaHe (naacmumnke), Ha 2panuye ¢ GHewHel UIU GHYMPEHHell Cpeool, a maKdice
0bpazyrowux 60abUWUHCMBO Jicene3 opeanuzma. Paznuuarom noeepxnocmuvle (nNoKposHvle u
sviCmuUIAIOWUE) U Hcerezucmole INUMmenuu.

Heuab 3aHATHSA: U3YUUTh KJIACCU(PHUKALNIO, HCTOYHUKH PA3BUTHUS, CTPOEHHUE, (PYHKIUHN U
IIPU3HAKY, XapaKTEPU3YIOIIHE JIUTEINATBHYI0 TKAaHb.

CTyneHTbI 10J15KHbI 3HATD:
® OTIpE/ICIICHNE TTOHSATHS «TKaHb», OCHOBHBIC TKAHU B OpTraHU3ME UEJIOBEKA;
e KJTacCU(UKAIIIO ATTUTETHATBHBIX TKAHEH;
® OCHOBHBIC TIPU3HAKH SITUTEITUATBHBIX TKAHEH,
® CTPOEHUE Pa3HBIX TUIIOB MOKPOBHBIX IMUTEIHUEB;
® pacTpOCTpaHEHHUE SUTEIUATBHBIX TKAHEH;
® CTPOEHUE JKETIE3UCTOTO SIUTENHS,
® IPOUCXOXKICHUE MUTEINATBHBIX TKaHEH.

CTyneHThI 10/LKHBI YMETh:
® OTJIMYAThH B IPENapaTe pa3InyHbIC TUIIBI SITUTEIIHUAIBHBIX TKAHEH;
® pa3auyaTh MOKPOBHBIN U KENE3UCTBIN SIMUTEITUN;
® PAcMO3HaBaTh CTPYKTYPHBIE AIEMEHTHI AMUTEIUATIBHON TKaHH.

3aganus

1. 3amummre OCHOBHBIE  MOpPGO(YHKIMOHAIBHBIE NPU3HAKK,  XapaKTEPHU3YIOILIUE
SIUTEINAIBHBIE TKAHU:

2.Kakue ¢pyHKIUM BBITTONHIET Oa3anpHas MeMOpaHa:

3. [IpyCyTCTBYIOT B 3IIUTEIHAIBHBIX TKAHSAX KPOBEHOCHBIE COCYIbI?

4. Kak oCymecTBIAETCS MUTAHUE STUTEITUOLUTOBR?
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5. 3anummwmre XAaPaKTCPHBIC CTPYKTYPHBIC IIPU3HAKHU, PA3HBIX BUAOB ITOKPOBHOT'O SITUTCIINA.

6. 3anuImuTe XapaKTepHbIE MPU3HAKH OTHOCIONHOTO STTUTEIIHS.
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7. 3anummure XapPaKTCPHBIC ITPU3HAKU MHOT'OCJIOMHOT'O SIUTEIHS.
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8. Vkaxure MophohyHKIIMOHATEHBIE 0COOCHHOCTH TIOKPOBHOTO U KEJIE3UCTOTO ITUTEITHCB.

CTpyKTYypHO- nuTeaui

¢yHKuMOHANBbHBIE MOKPOBHBIM JKeJIe3HCThII
NPU3HAKH

IToJi0:keHne B Opranusme

OcHoBHast
(pynxuuonagabHas
crenra u3anus

9. 3anonnure cxemy: CTpOEHUs S5K30KPUHHBIX U YIHIOKPUHHBIX KEJE3.

A- B-
1- 1-
2- 2.
3- 3-
4- 4-
5- 5-
6- 6-
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10. Cpenaiite 0003HaueHUs] K CXE€ME€ THUIBI AK30KPUHHBIX JKeJe3 W THIIBI CEKpPEeIHH
HK30KPHUHHBIX JKEJe3.
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CuTyanuoHHbIE 321241
3apaua 1. Ha npenapaTte oOHapy KE€HbI TKaHU CO CJICIYIONIMMU CTPYKTYpaMU: a) IJIacT KJIETOK,
TECHO MPUJICTAIONINX JIPYT K APYTY, 0) KIETKU pa3ielieHbl MeKKICTOUYHBIM BemecTBOM. Kakas
U3 3TUX CTPYKTYP OTHOCHUTCS K DMUTEIHATBHBIM TKaHIM?
OtBer

3agaua 2. Jlansl 1Ba penapaTa SMUTETHATLHON TKaHU. Ha 0THOM M3 HUX BCE KIIETKH KacaroTCs
0azanbHON MeMOpaHbI, Ha JpyroM — Ha 0a3anbHOM MeMOpaHe NeXHUT Oa3albHBIM CIOH, a
OCTaJIbHBIE CIIOM PACIIONIOKEHBI APYT Ha Apyre. K KaKuM THITaM OTHOCSATCS TaHHBIE SITUTEIINHU?
OtBer

3agaua 3. B kierkax >kene3pl MMEIOTCS: SAPO, OPTaHOWABI U TpaHylbl cekpera. [Ipu3HakoB
paspylieHus anuKaabHOrO TOJI0Ca KJICTKH TPH BBIICICHHM ceKpera He Habmomaercs. [lo
KaKoMy THITy CeKperru (yHKIIMOHUPYET JaHHas yKeye3a’?

OtBer

IIpakTHYeckHe HABBIKH

IIpenapar Nel. Ilpemapar HM3KHMH NPU3MATHYECKHH JMHUTEJNH NMOYKH KPOJIHKA.
[Ipemapat mnpexacraBiseT coOOM cpe3 TOYEHHON TKaHW, TI/€ Ha OONBIIOM YBEITHYCHUU
MHUKPOCKOIIa MOXHO YBUJETh nonepeuno paspesanHvle kananvya. CTEHKH KaHAbIIEB BbICTIAHbBI
KYOUYeCKUMY, NPUSMAMUYECKUMU U NIOCKUMU KIemKAMU, PACIOIOKEHHBIMU B OJMH CJIOH. Y
ATUX KJIETOK SApa paclojiokeHbl B 0Oa3albHOM YacTu. ONHUTENualbHbIE KIETKH JIeKaT Ha
0azanpHON MemOpane. [lom Ga3anpHON MeMOpaHOW pacronaraeTcsl phIXjas COCTUHHUTEIbHAs
TKaHb, COJIeprKallasi KpOBEHOCHBIE COCYIbI.

HeoOxonuMo 3apucoBaTh HECKOJIBKO KaHAJBIEB W OTMETHTh: 0Oa3albHyl0 MeMmOpaHy,
KJIETKHU, TIPOCBET KaHAJIblla, COEJUHUTEIbHYIO TKaHb, KPOBEHOCHBIE COCY/IbI.
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IMpenapar Ne2. OxHOC/IOHBINA NJIOCKUN dNUTENH (Me30Te M) CAJTbHUKA KPOJIMKA.
[IpemapaT mpencTaBisieT UENbHBIN KYCOUeK calbHUuKa, a He TUCTolorndeckuil cpe3. OH nMeer
XapaxkTep TOHKOHU IUICHKU. B oTiu4ue ot APYIrux BUAOB SIUTECIINA KIICTKHU €TI0 pasrpaHUYCHbI HE
PE3KO. Ha npenapare MOXHO YBUIACTb MHO20Y20/1bHblE USBUIUCMBIMU KPAAMU NI10CKUE KIEemKU.
Snpa 3nUTEINOLUTOB OKPYTJIbIE, PACIOaratoTcsl OOBIYHO B LIEHTPAIbHONW YacTH KIIETKH.

HeobOxonumo 3aprcoBaTh KIETKA ME30TENHSI M OTMETUTH: SO, IUTOIIa3My M TPaHMIIBI
KJIETOK.

IMpenapar Ne3. OmHOCHOWHBIH CTOJ0YATHIA KaeM4aTblii (MHKPOBOPCHHYATHIN)
IMUTENUI (TOHKasi KumKa). [Ipemapar npeacraBisieT coboii cpe3 MoHKOU KUWKU, TIe MOXKHO
YBUJIETh KIETKU HNPUSMAMUYECKOU UMY YUTUHOPUYECKOU HopMmbl, JexKalue Ha Oa3anbHOU
MeMOpane. Ha anukaiabHOW MOBEPXHOCTU SMUTEIHUOIMTOB PACIOIOKEHO OO0JIbIIOE KOJIUYECTBO
MUKPOBOPCUHOK, KOTOpBIE 00pa3yloT moj OONIBIIMM YBEIMYCHHEM IIETOYHYI0 KaeMKy. Snpa
SIUTEOMOIIMTOB OKPYTJIbIe WM OBAJbHBIE M JIEKAT B OAMH Pl B 0a3aJbHON YacTU KIETOK.
Mexy  OSUUTCIUONMTAMH  JIKAT  OOKAJIOBUIHBIC  KJIETKH, CEKPETUPYIOIIHUE  CIU3b.
OnuTenuanbHble KIETKM JieXaT Ha Oa3zanbHOM MeMOpane. 3a HEW BHUAHA pbIXJas
COEIMHUTEIIbHAS TKaHb, COJIep Kalllasi KPOBEHOCHBIE COCY/IbI.

HeoOxonumMo 3apucoBaTh 4YacTh KHUIIEYHHKA M OTMETUTHh SMUTEIHOLUUTHI UX sApa U
MUKPOBOPCUHKH, 0a3alIbHYI0 MEMOpaHy, COCIMHUTENBHYIO TKaHb, KDOBEHOCHBIC COCY/IBI.
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IMpenapar Ned. OqHOC/I0MHBINE MHOTOPSIAHBIA CTOJ0YATHII PECHUTYATHIA INUTETUI
(Tpaxes). [Ipenapar npencrasiser coboii cpe3 mpaxeu. Ha mpenapare BUIHO, YTO KICTKU 3TOH
TKaHMU JIeKaT Ha Oa3anbHOM MeMmOpaHe B OJIMH CJIOHM, OJHAaKO HE BCE KJIETKU JOCTUTalOT
MOBEPXHOCTH, M UX S/Ipa PacIoNiaraloTcsl Ha Pa3HBIX YPOBHIX — 68 HECKOAbKO psdos. Tak xe
MEXIy SIUTEIUOIMTAMH HAXOAATCS OOKaJOBUAHBIC KIIETKH, KOTOPBIE SIBISIIOTCS KeJe3aMu
HK30KPUHHOM CEeKpeIuu.

Heob6xomumo 3apucoBaTh 4acTh Tpaxeu U OTMETUTH IMUTEIHUOIUTHI, UX A/Ipa U PECHUUKH,
0azabHYI0 MEMOpaHy, COeIMHUTENbHYIO TKaHb, KDOBEHOCHBIE COCY/IBI.

IIpenapar NeS. MHOroc/10iHbIi IVIOCKUI HEOPOrOBEBAIOLIMI 3MHUTENUI POrOBUILI
riasza. [Ipenapar npezacrasisietr co0oii cpe3 porosuusl ri1aza. OH COCTOUT U3 HECKOIBKUX CIIOEB.
HauOonee riay6Goko pacronaraercst 6asanbHulii C10U KIemoK, UMEIOIUX MPU3MAaTHYECKYIO
dopmy. Knetkn 6a3aabHOrO €10l IIOCTOSIHHO JEJISTCS MHUTOTUYECKH, CO3/1aBasi pe3epB KIIETOK.
Lllunosamwiii cnoii PacNoaaraeTcs B HECKOJIbKO Ps/I0B, KIETKH UMEIOT MOJIMIOHAIBHYI0 GOpMY U
OKpyIJIbIE  sA1pa. Ilosepxnocmuuiii cnou COCTOMT M3  HECKOJIBKHX  PAIOB
CIUTIOIIMBAIOIINXCS IUNIOCKUX KIIETOK. X sAapa yIulomeHsl U JIeKaT MapajuleIbHO MOBEPXHOCTU
snuTenua. bazanbHBI CIOH HEOpPOroBEBAIOIIETO AIHUTEIHS pacroyiaraeTcsi Ha 0a3aibHOM
MeMOpaHe, 0 KOTOPBbIM HaXOJUTCS TKaHb.

HeobxonuMo 3apucoBaTh HEOOBIIONW y4acTOK Ipenapara U yKa3aTb BCE CIIOM SIHUTENIHS:
pOroBoil (IIOBEPXHOCTHBIN), IIMIIOBATHIHN, Oa3anbHbIN; 0a3aibHyl0 MEMOpaHy, COeAMHUTENbHYIO
TKaHb.
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IMpenapar Ne6. MHOroc/I0iHbII NJOCKUI OPOrOBeBAIOIIMIA IMUTEINNA KOKH NMAJTbIA
yejoBeka. PaccMaTpuBas cpe3 KOXKH, MOXKHO pPAacCMOTPETh H30THYTYIO TPAaHUIY MEXIY
ANUAEPMHUCOM  (TEMHOOKpAIIEHHAsl) M  COEIUHUTENIbHOM TKaHbIO  (CBETJIOOKpAIIEHHAs).
OnuiepMHUC COCTAaBJIEH MHOTOUYUCIEHHBIMU closMu. Kiletku 6asanvnoeo cnos nexar Ha
0a3aibHON MeMOpaHEe U CIOCOOHBI JENUTHCS € MOMOIIBI0 MUTO3a. KileTku wiunosamoeo cnos
00pa3yloT HECKOJBKO PSJOB KPYIHBIX MIMIIOBATHIX KJIETOK IOJIMIOHAIBbHOM (opMbl ¢
OKPYIUIBIMHM  siipaMi. MeXly IIMNOBATHIMU KJIETKAMM HMEIOTCS IIOJIOCTH, 3allOJHEHHbIE
MEXKJIETOYHbIM BelecTBOM. CleAyromuil ciiol KIETOK — 3epHucmuli. B 1UTOIIIa3ZMe KIETOK
00Hapy’KMUBAIOTCS TPaHyJIbl KEPATOTHAJIMHA, KOTOPHIE 3aTeM IpEBpamaeTcss B OCIOK SJICHIINH,
KOTOPBI, 3aT€M BBISABIISETCS B KJIETKaX OJIECTSIIEro ciosi. brecmsawuti ciou He CONEPKUT siIep.
HapyxHblii cnoti — po2ogvix ueuiyek TPEICTaBIEH MHOTOYHCICHHBIMU — «CTOIKaMMU»

oTMuparonmx kierok COCTOAMC py3 Genmka kepartmHa. ['paHMna MEXAy OSNUTEINEM H
COEIMHUTENIbHON TKAaHbIO HE POBHAS 3a CUET YepeOBaHUSl COCIMHUTEIBLHO TKaHBIX COCOYKOB U
AMUTEITUATBHBIX TPEOCIIKOB.

Ha pucynke HeoOxoaumMo 3apucoBaTh HEOONBIIONW Y4YyacTOK U yKa3aTh CJIOU
OpPOTOBEBAIOIIETO MUTENHS: 0a3aIbHBIN, IUITOBATHINA, 36PHUCTBIN, OJECTAIIUN U CIIOH POTOBBIX
Yenryek, 0a3aibHyI0 MEMOpPaHy U COCTMHUTEIBLHYIO TKaHb C KDOBEHOCHBIMU COCYIaMH.
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IIpenapar Ne7. Ilepexoansblii 3nuTe Ml Mo4eBoro mysbipsi. I[Ipenapar npencrasisier
co0oii TomepeuHblii cpe3 CTEHKH MOYeBOro Iy3blps. Ecium MoueBol My3blph HaXOAWUTCS B
CHABUIEMCSI COCTOSIHUM, TO SMUTENNN coCTOUT U3 4-5 cinoeB kinerok. Knerku Oasanvrnozo cnos
HEMpaBWIbHOM KyOudeckoil (QopMbl. B  npomescymounom cioe — TOJUTOHHbBIE KIIETKH.
Ilosepxnocmuwliil cnoti IPEACTaBICH KPYMHBIMH (TUTAHTCKUMH) TOJUIIONIHBIMU (2 MHOTAQ, U
MHOTOSI/IEpHbIMHU) KJIeTKaMU. [Ipy HamoJIHEHUM MOYEBOTO IMy3bIps SMUTENUIN pacTAruBaeTcs U
o0Opa3yeT TOJBKO 2-3 cJosl 3a CYEeT YIUIOUIEHMs KJIETOK MPOMEXKYTOYHOTO U MOBEPXHOCTHOTO
cioeB. Ilepexoanslil snuTenuii 1eXUT Ha 0a3aabHOM MeMOpaHe, IOJ KOTOpPOHM pacroJiaraercs
pBIXJIask BOJOKHUCTAsI COCTUHHUTENbHAS TKAaHb OoraTasi apTepruoUIaMy M BEHYJIaMH.

Heo6xonnumo 3apucoBaTh y4acTOK IMEPEXOAHOTO MUTENNS U OTMETUTh CIIOH: Oa3alibHbIH,
IIPOMEXYTOUHBIM, TOKPOBHBIH, Oa3aJbHYyl0 MEMOpaHy M COEAUHHUTEIbHYIO TKaHb C
KPOBEHOCHBIMH COCYJaMH.

KonTposbHbIE BONIPOCHI:

1. MopdodyHKIHOHATbHAS XapaKTePUCTHKA SIUTEIUATBHBIX TKaHeW. MCTouHMKU ux
pazBuTus. Knaccugukarus. OcoOeHHOCTH CTPOEHHUS AMUTENHATbHBIX TKAaHEH.

2. MopdodyHKnoHanbHAs XapaKTePUCTHKA TOKPOBHOTO 3nuTenus. Knaccuduxanmsi.

3. MHOrocioiHble SNUTENINN: PA3IIMYHBIE BU/bI, CTPOCHHUE, PACTIPOCTPAHEHHE.

4. OpHOCIONHBIE SIUTENNHU: PA3INYHbIE BUJIbI, CTPOCHHE, PACTIPOCTPAHEHHE.

5. MopdodyHKIMOHAIBHAs XapaKTEPUCTUKA JKEJIE3UCTOr0 SHUTENHs. THIbl CEeKpeLuu:
TOJIOKPUHHBIM, arnoOKPUHHBIA W MEpPOKPHUHHBIM. CEeKpeTOpHBIM LUKI. DK30KPUHHbBIE KEJIE3bl:
KJaccuukalus, CTpoeHHE.

OneHka

IHoanucks npenogaBare/is
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TEMA: KPOBb U JIUM®A. KPOBETBOPEHUE

Kpoev ssnaemcs  yupkyaupyroweii. no  KpPOBEHOCHbIM  COCYOAM  HCUOKOU MKAHBIO,
cocmosguietl U3 NAA3Mbl U (DOPMEHHLIX DNEMEHMOG-  IPUMPOYUMOS,  TeUKOYUmos u
mpomooyumos.

Jumgha npedocmasnsem coboil cirecka AHcerMosamyrr AHCUOKOCHb OeIKo80U Npupoobl,
npomexkarowylo 6  aumM@amuuyeckux — Kanuuiapax — u  cocyoax.  Ona  cocmoum
U3 IUMPONIazZMvl U POPMEHHBIX INEMEHMOS.

I'emono?sz smo pazeumue Kposu. Paziuuarom >mOpuoHanvHbIll 2eMON033, KOMOPHIU
nPoOUCXooum 6 3SMOPUOHATbHLLIL Nepuod U NpugoOUm K pa3eumulo Kpoeu KAk MKAHU, U
NOCMAIMOPUOHANbHOE 2eMON033, KOMOPLIL npedcmaesisem coboll npoyecc Ou3u0I0cUYecKou
pezeHepayuu Kposu.

Leab 3aHATHA: W3YYNUTH COCTaB KPOBH, CTPOCHHE M (YHKIUU (POPMEHHBIX DJIEMEHTOB
KPOBH U TUMQBI.
CTyaeHTBI 101KHBI 3HATH:

® coCcTaB U (PyHKLIMU KPOBH;

® COCTaB >KUJKOM 4acTH KPOBU — IJIA3MBl;

® KJITaCCU(DMKALIMIO ¥ KOJIMYECTBEHHBIH COCTaB KJIETOK KPOBH;

e cTpoeHUE U (PyHKIMHN (POPMEHHBIX JIEMEHTOB KPOBU.

CTyneHTbl J0KHbI YMETh:
® B Ma3Ke KPOBHU Pa3INyYaTh SPUTPOLUTHI, JEHKOLUTHI K TPOMOOLIUTHI,
® OTJIMYATh pa3Hble (GOPMBI JICHKOLIUTOB.

3aganus
1.3anummre OCHOBHBIE (DYHKIIMH KPOBH:

2. VkaxuTe, KaKM€ H3MEHEHHs IPOU30HAYT C SPUTPOLUTAMHU IOCJIE IOMELIEHUS HX B
COOTBETCTBYIOIUE PACTBOPBI:

e [ 'MIIEpTOHMYECKUU PACTBOP -

e  N30TOHMYECKUI pacTBOD -

e ['umoTroHuyeckui pacTBop -

3. 3anuiuTe OCHOBHBIE THUIIBI JIUM(OIUTOB U UX (PYHKIHH.

JlumpouuTsl

B-1um¢pouutsi T-n1umpouuTsI NK-num¢pouurtsi
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4. 3anumure xapakrepHbsle npusHaku GOK.
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2. 3anonaute Tabmuiy: CtpoeHune TMMQHI.

Jlumponaazma ®DopMeHHBbIE 3JIeMEHTbI JABuxenune JuM@sbI 1Mo
JUM}bI OpPraHu3My

3. HM3yuute cxeMy paboThl TUMGATHIECKON CUCTEMBI.

KposeHocHbie
cocyabl

Numdounaman
TKaMb

Cepaue
Kancyna

Kanunnapoi

NumdpaTnuecknin
yaen

VHTepcTtrnumnansHan
HKUNAKOCTH

Koneunble

NPOAYKTHI
merabonuima

NumdpaTnuecknin
cocyn

,//
Mavorexe

Numdarnueckue Kanunnapol




6. 3apucyiite Tanbl KPOBETBOPEHHUS.
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IIpakTH4yeckne HABBIKU

IIpenmapar Nel. Ma3zoxk kpoBH 4ejioBeka. Ha mpemapate MOXXHO OOHapyXHUTh
(OpMEHHBIE 3JIEMEHTBI KPOBU — 3pUmpoyumsl, Jaeuxoyumsl, mpomooyumol. be3bsnepHbie
OKpyIJIblE KJIETKH, OKpAIlCHHBIE B PO30BBIM LBET — 3pumpoyumsl. B pa3HbBIX ydacTKax
rpenapara BCTpe4aroTCs KJIETKHU ¢ KPYIHBIMHU SAPAMU — Jetikoyumaol. JIENKOUUTHI 110 CTPOCHUIO
OTJIMYAIOTCS, MO3TOMY Pa3/IMYal0T HECKOJIBKO THUIOB JICHKOLIMTOB: 3€pHUCTbIE (HEHTPOQUIBI,
703UHO(UIBl 6a30QuIIbI) U HE3EpHUCThIE (MOHOLMTHI U JuUM@ouuTsl). Taxke Ha mnpenapare
MOKHO OOHapyXuUTh mpomboyumel. KOHTYpbl TPOMOOLMTOB pPA3IUYUMBl IUIOXO, MOCKOJIBKY
OHH, CIHMAsACh, oOpa3yroT HeOonblMe rpymnnel. [luTomnazma nypnypHas W 3€pHHUCTaf,
nepugepuyeckas IUTOIUIa3Ma OKpalleHa ciiabo, Mo3TOMY pa3inuuMa C TPYA0M.

HeoGxonmnmo 3apucoBaTh (OpPMEHHBIE SJIEMEHTHI KPOBH: SPUTPOIMTHI, JEHKOIUTHI |
TPOMOOIMTEI, U CLIeJIaTh UX 0003HAYEHUSI.
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CuTyanuoHHbIE 321241

3agauya 1. Y peOGEHKa TUArHOCTHUPOBAHA IIMCTHAS WHBa3Ws. Kakoe M3MEHEHHE JICHKOIIUTAPHON
dbopMyIIbI crieAyeT OKUAATH?

OtBer

3agauya 2. B opranusme, B pe3ynbrare TpaHchopmainuy, BOZHUKIIA MOMYJISIIHIS PAKOBBIX KIETOK.
Kakue kineTku KpoBW OOHapykaT M HAYHYT aTaKOBaTh OTKIIOHUBIIHECS OT HOPMAIBHOTO
pa3BuTus KieTku? Kak Ha3pIBaeTCs 3TO sABJICHHE?

OtBer

3agauya 3. Y OonpHOro npu aHanause KpoBu oOHapyxeHo 10% mumdonuron. Kak Has3biBaeTcs
3TO COCTOSTHUE?

OTtBet

3agaua 4. B neiikonurapHoii ¢opmyie O6ompHOro 10% 6a3zodwmioB. Kak HaszpiBaeTcs Takoe
COCTOSIHHE?

OtBer

3anaua 5. B opranusm uenoBeka BBeAEH UyKepoaHbIl Oenok. Kakue kimeTkn kpoBu obecredar
MMMYHOJIOTHYECKHUH OTBET?

OtBer

3agaua 6. B mpoOupKy ¢ KiIeTKkaMu KPOBH BBEJIECHBI MUKPOOPTaHU3MBL. B KakuX KJI€TKax KpOBU
MBI X OOHApPY UM ?

OtBer

3agaua 7. V3BecTHO, UTO IIa3MaTHUECKasi KJIETKa BbIpabaThIBaeT crelu(pruueckue aHTuTeaa Ha
JaHHbIl  aHTureH. [lpy BBeIeHMM AaHTUTEHA KOJIMYECTBO  IUIA3MAaTHYECKUX  KIIETOK
yBenuuuBaercs. Kakue KieTKd KpOBH YyYacTBYIOT B YBEIMYEHUH YUCIIA M1a3MOLIUTOB?

OtBer

3agaua 8. B cyneOHOl mpakThke Ha MeCTe MPECTYIJIeHUs Obul OOHApY>KEHBI Ciellbl KPOBU
npectynuuka. CyzaeOHas dKCHepTH3a Jana 3akiIl04eHHe, 4YTO TMPECTYIUICHHE COBEPIICHO
x)eHnHo. Kakue kieTku KpoBH ObUIM TOJABEprHYTHl aHanu3y? Kakoil mopdonorndeckuii
MPHU3HAK B ATHX KJIETKAX IMO3BOJIHI UICHTU(DUIIUPOBATH MOJI IPECTYTHUKA?

OtBer

KOHTpOJII)HLIe BOIIPOCHI

1. Tlonstue o cucreme KpoBU. KpoBb Kak pa3sHOBUIHOCTh TKAaHEH BHYTPEHHEU CpEIbl.
®opMEHHbIE AIEMEHTHI KPOBU U UX KOJIMYECTBO.

2. DOpuTpolMTH: pa3Mmepbl, (opma, CTpoeHHE, XUMHYECKH cocTaB, (yHKUHUSA,
MPOJIOKUTENIBHOCTh  KM3HU.  OCOOEGHHOCTHM  CTPOEHUST M XMMHUYECKOrOo  COCTaBa
PETUKYJIOIUTOB.

3. Ilonsitue o cucreme KpoBu. @OPMEHHBIE 3JIEMEHTHI KPOBU M UX KOJIM4YeCTBO. KpoBsiHbie
IUTACTUHKH (TPOMOOLIUTHI): pa3Mepbl, CTpoeHue, GyHKIIUH, IPOJOIKUTEILHOCTD KU3HU.

4. Ilonsatue o cucreme KpoBu. DOpPMEHHBIE OJIEMEHTHI KPOBU M HUX KOJHUYECTBO.
Knaccudukanus nedkonuToB. 3€pHUCTbIE U HE3EPHUCTHIC JICUKOLMUTHI: Pa3HOBUIHOCTH,
pa3Mepsl, CTpoeHHE, (YHKITUHU TPOJIOJDKUTEIIBHOCTD JKU3HH.

5. KposerBopeHue. OcobenHoctu AMOPUOHATIEHOTO u MOCTIMOPHOHAIBHOTO
KPOBETBOPEHHUS.

OuneHnka

IMoanucek npenogaBare/is
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TEMA: COEJUHUTEJIbHAS TKAHb.
COBCTBEHHO-COEJUHUTEJIbHASA TKAHDb
Puvixnaa éonoknucmas coeounHumenbHas mKAHbL OOHAPYICUBACMCA 80 6CeX OpP2aHAX,
MAK KaK conposodicoaem KpoGeHOCHble U aumpamudeckue cocyosbl U 00pazyem cmpomy MHOSUX
opeanos. Cocmoum u3 K1emox U MedCKIemoyH020 euecmada.

Ilnomnvie 6onoknucmole coeOUHUMENbHBIE MKAHU XAPAKMEPUIYVIOMC OMHOCUMENbHO
OONLUUM KOIUYECBOM NIOMHO PACNONIONCEHHbIX B80JIOKOH U HE3HAYUMETbHbIM KOJIUYeCmeom
KAEeMOUHbIX ~ JJIeMEHmMO8 U OCHO8HO20 amopguoco eewecmea. Pasnuuarom niommuyio
HeohopMAeHHYI0 MKAHb, Komopas oOpasyem O0epmy U NIOMHYI0 O@DOPMIEHHYIO, KOmMOopas
0bpazyem cyxoxcunus, césa3Ku, gacyuu.

Ieab 3aHATHSA: U3YUUTHb CTPOEHUE, (PYHKIIUH, IPU3HAKHU, U PACTIPOCTPAHEHUE PA3THUHBIX
BUJIOB COEIUHUTENIbHBIX TKAHEW: pBIXJas BOJOKHUCTAas COEIUHUTENbHAs TKaHb, IJIOTHAs
Heo(opMIIeHHas U OPOPMIICHHAsI COEIMHUTEIIbHBIE TKAHH.

CTyneHThI 10J5KHBI 3HATD:
e KJIaCCU(PUKAIMIO COCTMHUTEIBHBIX TKAHCH;
® JIOKATU3aIMIO PA3IMYHBIX BUIOB COOCTBEHHO-COSAMHUTEIHLHON TKAHU;
® 0COOEHHOCTH COOTHOIIEHUS KJIETOYHOTO KOMIIOHEHTA M MEXXKJIETOYHOI'O BEIIECTBA B
Pa3IUYHBIX BUJAX COOCTBEHHO-COCAMHHUTEIHHBIX TKAHEH,
® KJIETOYHBIM COCTaB COOCTBEHHO-COEIMHUTEILHBIX TKAHEH.
CTyIeHTBI T0JI’KHbI YMETh:
e  pasnMyaTh B Iperapare BHIbI COOCTBEHHO-COCTUHHUTEIBHBIX TKAaHEH MEXKIy CO00i U OT
JNPYTUX TKaHEH OpraHu3Ma;
®  BHJIETH OCHOBHBIE KJIETOYHBIE U HEKJIETOUYHBIE DJIEMEHTHI COOCTBEHHO-COEAUHUTEIBHBIX
TKaHEeH.
3aganus
1. 3anmummre XapaKTepU3YIONIUE CTPYKTYPhl MEKKIETOUYHOTO BEIIECTBA PA3HBIX THUIIOB
COOCTBEHHO-COETMHUTENLHON TKAHU.

Buael coeqnHATEILHOM AmopdHoe BelecTBo BoJiokna
TKAHHU

Poixiiasi BOJIOKHHCTAA
COeIUHHUTEIbLHAA

IaoTHas
Heo(popMIIeHHAS] TKAHb

ILi1oTHas odopMiaeHHas
TKaHb
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2. 3anummre XapakTepHble MPU3HAKU U (PYHKIUU KICTOYHBIX CTPYKTYDP PBIXJIOH BOJOKHUCTOU
COECOUHUTEILHON TKAHU.
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3. 3anummMre XapaKTepHbIE MPU3HAKKA BOJOKOH PBIXJIOM BOJIOKHUCTOM COEIUHUTEIHHOMN
TKaHM.

BoJsiokHa KoJuiarenosbie DilacTuyecKkne PerukyJsipublie

Jlokaauszanus

CTpyKTYypHBIE
KOMIIOHEHTBI

Haanuue
MnonepeyHon
HCYEPYEHHOM

CreneHnb
PACTSIZKMMOCTH

CreneHnb
NMPOYHOCTH

CuryaunoHHble 3212491
3agauya 1. B pbIxiioiil BOJOKHUCTON COEIMHUTENBHON TKaHU HApyIIEHO 00pa30BaHUE OCHOBHOI'O
BemiecTBa. Hapymiennem ¢QyHKIMH, KaKMX OCHOBHBIX KIJIETOK MOXET ObIThb BBI3BAHO 3TO
sBJIeHUE?
OtBer

3agaua 2. B opranu3m BBeneHa >kuBas BakiMHA. Kakue KIETKHM pBIXJIOH BOJOKHUCTON
COEJIMHUTENIbHOM TKaHU BKJIIOYATCS B BEIPAOOTKY CHEM(PUUECKOr0 UMMYHHUTETA?
OtBer

3agaya 3. B mecTe BHeApEeHHs MHOPOJHOIO Tella B OpPraHU3ME BO3HHMKAET BOCHAJIEHHE C
YYaCTHUEM KJIETOK KPOBHU M PBIXJION BOJIOKHUCTOW COEAUHUTEIbHON TKaHU. Kakue KIeTKH KpOBU
U COETMHUTENbHOM TKaHU OyIyT 0OHApY’KEHbI B 04are BOCIAICHUs?

OtBer

3anaua 4. [lepen Bamu npenapar, I HaXOAUTCS KJIETKU KpYIioil (opMel, pacnoararouiiecs
OnMM3u KpOBEHOCHOTO cocyna. Kierka Taxke uMeeT KpynHble 0a30(uibHBIE TpaHyJbl B
uurorutazme. Kakast 3o kinerka?

OtBer

3anaua S. I[Ipu HaHeceHUM TaTYHUPOBKU IOJ KOKY BBOJST KpacKy, KOTOpas He pa3pyllaercs B
opranusMe. Kakue KIIeTKM KpOBH, MOKUAAsE COCY/IbI, OTJIOMAIOT 3Ty KpacKy? Kak HaspiBaercs
TKaHeBas (opma CyllecTBOBaHMA 3THX KieTok? Kak Has3biBaeTcsi Mpolecc MOIIOLEHHS
Kpacutens?

OtBer
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IIpakTH4yeckne HABBIKU

[Mpenapar Nel. PoixJiasi BOJIOKHHCTasi COeIMHUTEIbHAs TKaHb. Ha npenapare BUIHBI
MHOTOYHCIICHHbIE BOJIOKHA M KJIETKH DPAacHOJIOKCHHbIE B OCHOBHOM BeIlecTBe. B mpemapare
MOKHO Pa3IMYUTh KIETKHA PBIXJIONH COEIWHUTENBHON TKaHU: ¢ubpobiacmyl, maxpogacu
(cucmuoyumol), myunvie Kiemxku (6azoghunvl), niazmoyumel, Hcupogvle Kiemku. Mexmy
KJICTKAMH PACIIOJNIaraloTCsl JIBa THIA BOJIOKOH: TOHKHE OYCPUYCHHBIC BETBSIIMECS 21ACMUYECKUE
6010KkHa 1 0OJIee TOJCTHIE C BOJHOOOPA3HBIM XOJOM KOJIA2eHO8ble BONOKHA. PemuxynapHuie
60J10KHA B TIpETIapaTe pacCCMOTPETh HE YIACTCA.

HeoOxonnMo 3apucoBaTh mpemapar W OTMETHTH KIeTKH ((puOpoOmacTel, Makpodaru,
0a30(WiIbl, IIA3MOLMUTHI), MYYKH KOJUTAICHOBBIX MW JJIACTHYECKUX BOJOKOH M OCHOBHOE
(amopdnoe) BemecTBo.

IIpenapar Ne2. IlnotHas HeodopMieHHasi COOCTBEHHO COeJMHHMTEJIbHASl TKaHb
(cetuartoii cjoii aepmbl). Ha mnpenapate ceTyarbiii CIOW KOXHM MPEACTABIEH U3 TECHO
MPWIETAIINUX APYT K JAPYTY MOJCMbIX NEepeniemaroujuxcs nyuko8 KOJIA2eHOBbIX BG0JIOKOH,
OpPUEHTUPOBAHHBIX 8 pasnuunvix HanpasneHusx. Cpenn KOJIAreHOBBIX BOJIOKOH BCTPEUYAOTCS
HEMHOTI'OUYMCJICHHBIE 3JaCTUYECKHME BOJIOKHA. MeXQy BOJOKHAMU BCTPEYAOTCS KIIETKH
COCAMHUTENILHOW TKaHU (MPEUMYIIECTBEHHO @ubpoyumul). B mpocioiikax oOHapyKUBaeTcs
pBIXJIasi BOJIOKHUCTAsI COEUHUTENbHAS TKAaHb C KPOBEHOCHBIMHU CCYJaMU, JIMIIOIUTaAMH OeJIoro
JKHUpa U TIOTOBBIE XKEIE3bI.

Heobxonumo 3apucoBaTh mnpenapar ¥ OTMETHTh IyYKH KOJUIATEHOBBIX BOJOKOH,
ANMACTUYECKYIO CeTh, (PUOPOIUTHI, KDOBEHOCHBIE COCY/IbI, aMOP(HOE BEIIECTBO.
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Mpenapar Ne3. Cyxoxkuiaue (momepedHsblii cpe3). Ha mpomosbHOM cpe3e BUIHBI
CYXO)KWJIBbHBIC ITy4YKH, pa3feiCHHbIE MPOCIONKAaMH PBIXJIONH HEO(OPMIICHHOW COETUHUTEIHHOM
TkaHu. [Ipocrnoiiku conepxkar OOJBIIOE KOJIWYECTBO COCTMHHUTEIBHOTKAHHBIX KIIETOK, Ha TIpe-
napate BUAHBI UX sjpa. CyXO0XMJIbHBIE IyYKH COCTOST M3 KOJIJIar€HOBBIX BOJIOKOH. Kaxmoe
KOJIJIAr€HOBOE BOJIOKHO — TPyMIa TOHKUX (GPUOPWILI, TIOATOMY BOJIOKHO BBITJISIIUT TPOJIOJIBEHO
ucuyepyeHHbIM. Takyto rpynmny Gudpuil 0003HAYAIOT Kak nyuok I nopsoka. Mexny mydkamu [
MOpsi/IKa PACIONOXKEHB! (pUOPOIMTHL. ['pynmbl MyYKOB MEPBOTO TOPSIKA OKPY>KEHBI PBIXJION
COCIMHUTENBHOW TKAaHBIO C COCyJaMM M HepBaMH. Ha mnpomoiIbHOM cpe3e 3Ta phIXias
COCJIMHUTENIbHAS! TKaHb XOPOIIO 3aMETHA B BHJE TOHKOBOJIOKHHCTBIX IMPOCIIOCK, COJEPIKAIINX
OOJBIIOE KOJIMYECTBO KJIETOK. Takue NMpOCIOWKHM OOBEIUHSIOT TPYIIBI MydkoB | mopsaka 6
nyuku Il nopsaoxa (3n0omenonuti). Tlocnennue 3akitO4eHbBl B 000JOYKH W3 COCAMHHUTEIIBHOU
TKaHU, Onaronaps yemy oopasyromces nyuku Il nopsoxa (nepumenonuii). Ha monepedyHom cpese
BUIHBI T€ K€ CTPYKTYPHI.

Heo0xoaumMo 3apucoBaTh MMy40K BOJOKOH M OTMETUTH ITYYKH IIEPBOT0, BTOPOTO, TPETHETO
MOPSIKOB, (DUOPOLMTHI, TPOCIOWKH PBIXJIONH COEAMHUTENFHOW TKAaHH C KPOBEHOCHBIMHU
COCYZaMHu.

KoHTpoabHbIe BONpochI
1. MopdodyHKIHOHAITbHAS XapaKTEPUCTHKA COOCTBEHHO-COSIMHUTEIHLHOM TKAHH.
2. Kuerounslii coctaB cOOCTBEHHO-COCTUHUTEIBHON TKaHU ((puOpoOIacThl, GUOPOIMTHI,
(uOpOKIIACTBI, TyYHBIE KIETKHU, TJIA3MOLIUTHI, Makpodarn).
3. OCHOBHBIC KOMIIOHCHThI ~MEXKIETOYHOTO BEIIECTBA COOCTBEHHO-COCAMHUTEIILHON
TKaHH.
4. PbIxjasi BOJIOKHUCTAs COCMHUTENbHAS TKaHb. CTpOeHHE, GYHKIIUU U PACIIPOCTPAHCHHE.
5. IlnotHas coenuHuTenbHas TKaHb (odopmiieHHas u HeodopmieHHas). CrpoeHwue,
(GYHKIIMH ¥ pacpoCTpaHEHHE.

Ouenka

IToanmuch, mpenogaBartesist



63

TEMA: COEJUHUTEJIbHASI TKAHD.
TKAHU CIIEHHUAJIBHOI'O HASHAUYEHMUSA

Pemukynapnasa mkans 570  pasHOBUOHOCMb — COCOUHUMENbHOU MKAHY, — cOCmosaujel
U3 PEMUKYIAPHBIX KIEMOK U PEMUKYIAPHLIX 80JIOKOH, 3AKII0UEHHbIX 8 OCHOBHOE MENCKIEeMOUHOe
sewecmeo 1 00paA3VIWUX PLIXIVIO MPEXMEPHYI0 Cemb, AGNAIOUVIOCS OCHOBOU KPOBEMBOPHBIX U
JUMGDOUOHBIX OP2aAHO8.

Kupoeas mxans 5mo  COBOKYNHOCMb HCUPOBLIX KIEMOK, 0becneyusaowux cunmes u
HakonjieHue 1unuoos 6 opeanuzme. Paznuuarom 6enyio u 6ypyro dcupoeyio mxkaHb.

ITuemenmnuas mkans npeocmasisiem coool CKONJeHue MeIaHOYUmo8 U MeiaHopopos.

Cnuzucmasn coeOuHumenbHas MKaHb COCMoum u3 ciabo ouggepenyupo8aHuvix Kiemok
- ubpobracmos u 6OIBLUIOZO KOTUYECMBA MENCKIEMOUHO20 Beuecmed (80J10KHA U AMOP@HOe
sewecmeo ¢ 2uanypoHosoll kuciomoii). Ona 6xooum 6 cocmas nNynouyHo20 KaHAmMuKa 3apooviiid.

Leab 3anHATHSA: U3yUUTH CTPOCHHE, PYHKIIUU U PACIPOCTPAHEHHE TKAaHEW CIEIUAIBHOTO
HA3HAYCHUS: PETUKYJISIPHAS TKAHb, )KUPOBAsi TKAHb, CIIM3UCTAsl TKAHb, TMTMCHTHAS TKAHb.
CTyneHThI 10JKHBI 3HATD:

e KJ1acCU(UKALIUIO COSTMHUTEIBHBIX TKaHEH;

o QyHKIIMU pa3TMYHBIX BUAOB TKAHEW CIEIMATLHOTO Ha3HAUYCHUS;

®0COOCHHOCTH CTPOCHHUS, (QYHKIMA M PACOPOCTPAHEHUs TKAaHEH CHEIHMaIbHOTO

Ha3HAaYCHUSI.

CTyaeHThI J0JKHBI YMETh:

e pa3jauuaTh B Ipenapare paszjIuyHbIE BHJIbI TKAaHEW CHEIHAJIbHOTO HAa3HAUEHUS MEKIY

co00H U OT IPYruX TKaHEH OpraHu3Ma;

®BHUJICTh OCHOBHBIC KJIETOYHBIE U HEKJICTOYHBIC OJJIEMEHTHl TKAaHEH CHEeIHalIbHOTO

Ha3HaYCHUS.

3ananus
1. 3amonauUTe TAOIUIYy PA3HOBUAHOCTH COSAMHUTEIHLHON TKAHU CO CIIEIUAIBHBIMU CBOWCTBAMHU.

Tkanu Pacnpocrpanenue Cocras DOyHKUUH

CIIeIuaJabHOro
Ha3HAYCHUA

(1oxanu3anms)

PerukyspHas

Ciausucras

Kuposas

IInrmenTHast
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2. 3amomHuUTe TA0IMIly OTJINYHME OETION )KUPOBOM TKaHU OT Oypoii )KMPOBOIl TKaHU.

Kuposas TkaHb BeJsasi xkxupoBasi TKaHb

Bypas :xupoBasi TKaHb

PacnpocTpanenue B
OpraHmusme

DOyHKUNH

Pacnosoxenue AEP B KIIETKE

Pacnosoxkenune ;KUpoOBBIX
BKJIIOYEHHUH B KJIeTKe

KoJsm4yecTBO MUTOXOHAPHIA

IlpakTH4yecKkue HABBIKH

IIpenapar 1. PerukyasipHas Tkanb. Ha cpe3e peTuKyIsipHas TKaHb UMEET CETEBUIHOE
CTPOCHHUE U CTOUT U3 OMPOCMYAMbIX PEMUKYAAPHBIX KIEeMOK, PemuKyIApHbIX 60J0KOH H
O0CHOBHO20 6ewjecmea. PeTukynspHble KIETKH COEIUHAIOTCA OTPOCTKAMM M 00pasyroT
TPEXMEPHYIO CETh, KOTOpas IOAJEPKUBACT PA3BUBAIOLIUECH KIETKU KpOBH,
peTUKyJspHas TKaHb XOPOILIO pa3BUTa B KPOBETBOPHBIX OpraHax. Takke B Ipemnapare MOXKHO
OOHApy>XUTh KPOBEHOCHBIE COCYJAbI, KOTOpbIE MUTAIOT PETUKYJSPHYIO TKaHb, a TaKxKe

TUM@oyumsl, pacroIararoIluecs: MEXAy PeTHUKYJISIPHbIMU BOJOKHAMHU.

3apPICYI>’ITe YacTb mpefliapara U BbBIACIUTC KIICTKHU peTHKYHHpHOﬁ TKaHH, KIICTKU KPOBU U

MEXKJIETOYHOE BEIIECTBO (OCHOBHOE BELIECTBO U PETUKYJISIPHBIE BOJIOKHA).

II03TOMY
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Ipenapar 2. benas :kupoBas TkaHb. Ha npemnapaTte MOXHO YBUACTh QJMIOLMUTHI C
pa3IMYHBIM  COJIEP)KAaHUEM KUpA M Ppa3/elIeHHbIE MPOCIOMKON PBIXJIONW BOJOKHUCTOMN
COCJIMHUTEIIbHOM TKaHHW, B KOTOPBIX MPOXOIAT MEJIKUE KPOBEHOCHBIE COCYIbl M HEPBHBIE
BoIokHA. KieTku Oenoil KUpPOBOW TKAHU HMEIOT OKPY2IyI0 UMU HOTUSOHATbHYIO (HopMY,
Oonblve pasmepbl. B nuromnasme aaunonuToB OOJBIIME 6aKyo/u, COAEpXKAIUE dcup. Hopa
KJIETOK YIUIOIICHHBIE U HAXOATCS Ha nepughepuu Kiemxu.

Heo6xomumo 3apucyiite mapy *KHUpPOBBIX KJIETOK, U OTMETHUThH SIAPO AJAUIOLNUTA, KUPOBBIC
BKJIFOYEHUS, PBIXJIYIO BOJIOKHHCTYIO COEIUMHUTEIbHYIO TKaHb C KPOBEHOCHBIMHM COCYyJaMu M
HEPBHBIMU BOJIOKHAMM.

IIpenapar 3. Bypas xupoBasa TkaHb. Ha mpenaparte numonuTts! (aagumonuTel) Oypoit
KUPOBOM TKAaHU COACPKAT MHOMCECNBO MENKUX JHCUPOBBIX GKIIOYeHul. SO0po 3aHUMaeT
yenmpanbHyio ooracms kiemku. VImeeTcss MHOKECTBO MUTOXOHAPUHM, XOPOLIO Pa3BUTHI IJ1aaKas
OIIC, rpanymspHas OIIC, xommekc [onmpmku u pudocombl. B Oypom xupe umeercs
MHOKECTBO KPOBEHOCHBIX KalWLISIPOB, KOTOPBIE COIPOBOXAAIOTCS PBIXJIONH BOJOKHUCTON
COEIMHUTENILHOM TKaHbIO.

Heo6xoaumo 3apucyiite mapy >KHpOBBIX KJIETOK, U OTMETHTb PO aTUMOLHTA, SKUPOBBIC
BKJIIOUEHUSI, MUTOXOH/IPUH, PBIXJIYIO BOJOKHUCTYIO COCIMHUTENIbHYIO TKaHb C KPOBEHOCHBIMU
cocyZlaMi U HEPBHBIMU BOJIOKHAMHU.
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Ipenapar 4. IlurmenTHass TkaHb. PaccmaTtpuBas mpenapaT Ha MajoM YBEIUYCHUH

MOKHO YBHUJETh NMUTMEHTHBIE KJIETKH, UMEIOIUE KOPUYHEBBIH WM TEMHO-KOPUYHEBBIM IIBET.
Krnetkn o ¢opme pasnudsbl oT c1abo pazeemenenHvlx 10, UMEIOIIUX OOJBIIOE KOJIUISCTBO
paszeemenenHblx ompocmkog. B Malo Hepa3BEeTBIEHHBIX KIETKAX NUSMEHM pAacnoidedemcs
OueHb NJIOMHO W SAPO MPAKTHUYECKH HE BUAHO. B pa3BeTBICHHBIX KIETKAaX, 3€pHA MUTMEHTA
pacniodicenvl Oojlee pedko U MOKHO PacCMOTPETh KPYIJoe SApO, PACHOJOKEHHOE B ILIEHTpE.
OHO HE OKpallleHO, TaK Kak B siApe MUTMEHT He pacmnojaraercs. Ha HEKOTOphIX mpemaparax
BUJTHO, YTO 3TU KIJIETKU PACTIONOKEHBI MEXK]Ty PHIXJION COCTUHUTENLHON TKaHU.

HCO6XOIII/IMO 3ap1/1cy171Te nmapy IMIUIMCHTHBLIX KIJI€CTOK, M OTMCTUTHL AP0, INHUI'MCHTHBLIC

BKJIFOUCHUS, PBIXJIYHO BOJOKHHUCTYHO COCIAUHHUTCIBHYIO TKAHb C KPOBCHOCHBIMH COCYAaMH H
HCPBHBIMH BOJIOKHAMMU.

N —

KOHTpOJILHLIe BOIIPOCHI

. Pa3HOBI/II[HOCTI/I TKaHH CIICHHAJIbHOI'O Ha3HAYCHU .
. COGI[I/IHI/ITGJILHBIG TKaHH CO CIICHHUaJIbHbIMH CBOMCTBaMH. >KI/IpOBa$I TKaHb: KJIaCCI/I(bI/IKaI_II/ISI,

cTpoeHue, (GyHKINHU, paclpOCTpaHEHHUE.

. COGI{I/IHI/ITGJII)HI)IG TKaHH (¢10) ClicuaJIbHbIMHU CBOMCTBAMH. PCTI/IKy.]ISIpHaSI TKaHb:

Knaccudukanus, CTpoeHue, GyHKIUU, pacCIpOCTpaHEHHUE.
CoenuuuTenbHbIE TKAHW CO  CHENUAJIBHBIMU  CBOMCTBaMH. [IMTMEHTHasT  TKaHb:
Knaccudukanus, CTpoeHue, GyHKIUU, pacCIpOCTpaHEHHUE.

. COGI{I/IHI/ITGJII)HI)IG TKaHH CO CIICIMaJIbHBIMU cBoiicrBamMu. ClIU3HUCTas TKAHb: KHaCCI/Iq)I/IKaIlI/ISI,

cTpoeHue, (GyHKINHU, paclpOCTPaHEHHUE.

Onenka

IHoanuck npenogasareis
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TEMA: COEAUHUTEJIbHAS TKAHbD.
XPALMIEBAS TKAHb
Xpawesaa mKanov 5mo pasHOBUOHOCMb COEOUHUMENIbHOU MKAHU, COCMOsuel] U3 KI1emoK
U NIOMHO20  MEJCKIeMOYHOo20 eeujecmed. Xpaujeeas mKaHb 6bINOJHAEM 8 OCHOBHOM
MeXanu4ecKyro (QyHKyuio, NoKpwvleas CyCmasHvle NOBEPXHOCMU, NOBbIUAEN YCMOUYUBOCMb K
UZHOCY, OCYWeCmesem amopmu3ayuro U nepepacnpeoeieHue CUuil CHcamusl U pacmsxiceHus, a
maxoice popmupyem 060104KU 8030YXOHOCHBIX NYMEl U HAPYIHCHO2O0 YXd.

Heab 3aHATHUA: W3YYUTH CTpPOCHHE M (DYHKIUHM KIETOK Xpsma (XOHIpOoOIacThl,
XOH/IPOLUTBI, XOHJIPOKJIACTBI) M MEXKKJIETOUHOTO MATpUKCA;  THUIBl XPALIEBOH TKaHU H
0COOEHHOCTH UX CTPOEHHSI, QYHKIIMH U PACTIPOCTPAHEHHUSI.

CTyaeHThI 10/ZKHbI 3HATH:
® KJIETOYHBIN COCTaB XPAIIEBOU TKaHU,
® COCTaB MEKKJIETOYHOTO BEIIECTBA B XPSIIIE;
® CTpOEHUE XPsIlla KaK OpTraHa;
® OTIINYHS PA3TUYHBIX BUJIOB XPSIICH.
CTyneHTbI 10J1KHbI YMETh:
® OTJIMYUTD B IPCriapaTe pasjininuc TUIIbI xpsuueBoﬁ TKaHU,
® OIIPCACIIMTD KOMITOHCHTLI XpsIia.

3aganua
1. 3anummre OCHOBHBIE byHKIIH CKEJIETHBIX
TKaHeu

2. OTMeThTe 3HAKOM «+» HanboJiee XapaKTepHBIA THUIT BOJOKOH JUISI MEXKKJIETOYHOTO BELIECTBA
XPALIEBBIX TKAHEH.

Trkanu KossareHoBbI€ BOJIOKHA Dj1acTHYecKNe BOJIOKHA

I'mannHoBast XpsaleBas TKaHb

daacTuueckKas Xp#aiieBass TKaHb

BoaokHucras Xp#alieBas TKaHb

3. 3anuiuTe pacupoCTpaHEHUE PAa3IMYHbIX TUIIOB XPSIIEBON TKAHU.

Tkann PacnpocTpanenue (JIoKaau3anusi)

I'manunoBasn XpaleBast TKaAaHb

daacTuyeckas XpAmeBas TKaHb

BoaokHucras Xp#alieBas TKaHb
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4. 3anmumunTe XapakTepU3yIOUIHe CTPYKTYPbI, (PYHKIINH KIETOK XPSIIEBOI TKaHU.

Kuerkn XoHapo0dJiacThl

XOoHApOUUTHI

XOHJIPOKJIACTHI

Oco0eHHOCTH
CTPOEHUA

Jloxaan3anusa

DOyHKUMSA

CuTyanuoHHbIE 321241

3anaua 1. [IpencraBnensl /1Ba npernapaTa: Ha OJJHOM - THAJUHOBBIN, HAa JPYTOM - 3JIaCTHUYECKUMN
xpsmu. [1o kakoMy pU3HAKy UX MOXKHO Pa3audMTh?

OTtBer

33&3'13 2. Ha rucronorunueckomM mnmpemnapare Xpﬂ[].[eBOI;'I TKaHH BUJHBI MHOT'OUYHCJICHHBIC TOJICTBIC

IMYYKH KOJIJIAIrCHOBBIX BOJIOKOH. K KaKOMY BUJY OTHOCHUTCA OaHHAs XpsAlICBas TKaHb?

OTtBer

3agaua 3. [IpeacraBieHsl JBe 3JI€KTPOHOIPAaMMBI XpAILEBOi TkaHu. Ha nepBoii — B XpsAIIEBBIX
KJIETKaX MHOI'O MUTOXOHJPHM, HAa BTOPOH — Masto. Kakas U3 HUX IPUHAUIEKUT MOJIOIOMY

Xpslly, a Kakas - crapomy?
OtBer
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IIpakTnyeckue HABbIKU

IIpenapar Nel. BogokHucTblii Xpsii (MeKmo3BOHOUYHBINH auck). Ha Oombriom
YBEJIMUEHUU B Npernapare BUAHBI MyYKH KOJIIAr€HOBBIX BOJOKOH BOJIOKHHUCTOTO XPSILA, MEXKIY
KOTOPBIMH PACIIONIATAIOTCS Xpsuyesvie Kiemku (XoHopoyumsl). XoHOpoyumsl BEPETEHOO0pa3HOU
(bOpMBI pacTionararoTcs H00OUHOUKe I 00pa3yroT PEIKUE U302eHHble cpYnnbl. BOIOKHUCTHIN
XpSAII TMOCTENCHHO CIIMBAETCS C TMAJIMHOBBIM XPSIIOM (B MEXKIO3BOHOYHBIX UCKax) WIH B
IUIOTHYIO COEMHUTEIbHYIO TKaHb CBSI30K CYCTaBOB.

HeobxonumMo 3apricoBaTh BOJIOKHUCTBIM XpSIIll U OTMETUTh Ha PUCYHKE XOHAPOOIACTHI,
XOHJPOLUTBI, M30TE€HHbIE TPYMMbl, MEXKKIETOYHOE BELIECTBO (OCHOBHOE BEIIECTBO U
KOJIJIAT€HOBBIE BOJIOKHA).

IIpenapar Ne2. DuacTuyeckuil Xpsll. ODIACTUYECKUU XPSIl CXOAEH IO CTPOEHUIO C
THATMHOBOM XpSAIIEBOM TKaHbIO. CHapyX W SJaCTHYCCKUN XPSAILl OKPYKEH HAOXpAWHUYELL.
Xonopobaacmul pacnioNioKEHbI HA nepugepuu, Xonopoyumul B 00Jee 21yOoKux ciosx o0pasyror
uzocenHvle epynnvl. MEeXKIETOUHOE BEUIECTBO COCTOUT U3 OCHOBHO20 8euiecmsed KOLIa2eHOBbIX
U 271acmuyeckux BOJIOKOH C Mpeo0iaaHueM NOCIEHUX.

HeoOxoaumo 3apucoBaTh 3MaCTUYECKUN XPAILl U OTMETUTh HAa PUCYHKE HAIXPSIIHHUILY,
XOH/POOJIACTBI, XOHJAPOLMUTHI, HM30TCHHbIE TPYNIBl, MEXKICTOYHOE BEIIECTBO (OCHOBHOE
BEIIECTBO U 3JIACTUYECKHE BOJIOKHA).
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IIpenapar Ne3. I'manunoBblii xpsimm. Ha mnpenapare mnox ManbiM — yBEIMYEHUEM
MHUKPOCKOIIa MOYKHO BUAETh HaAXpsIHULYY. HanxpsimHuna cocTout U3 AByX ciioeB. HapyxHbii
CJIOW NPENCTABICH IUIOTHOM COEOUHUTEIBHOW TKAHBIO, a BHYTPEHHMU CJIOM TNPEICTaBICH
PBIXJION  BOJIOKHUCTOW COCIMHUTEIBHOM TKaHblO. B cocraBe HaaXpsUIHULBI BUIHBI
KOJIJIAar€HOBBIE  BOJIOKHA, (QuOpoOIacTel Ha pa3HbIX CcTagusax JOu(GEepeHIUpOBKH U
ManoguddepeHIUpOBaHHbIE KIETKH. [y0ke pacloioKeHbl XOHOpoOnacmel  KOTOPBIE
y4acTBYIOT B CHHTE3€ MEXKKJIETOUHOrO BellecTBa. B Oomee TIiyOOKHMX clOsSX Xpsia
XOH/IpOOJIaCThl MpeBpalalTcss B XOHIpouuThl. Ha mnepudepun xoumopoyumsr HEOONBLIOTO
pasMepa K LEHTPY Xpsllla OHM Oojee KpyIHHbE M OOpa3ylOT u302eHHble 2pynnvl, KOTOPBIE
COCTOAT U3 3-5 XOHAPOLMTOB. MEXKIETOUHOE BEIECTBO COCTOUT U3 KOIACEHOBbIX 60JIOKOH T
OCHOBHO20 6eujecmed.

Heo6xoanMo 3apucoBaTh THAJMHOBBIM XpsIl U OTMETUTh HA PUCYHKE HaIXPSIIHUIYY
(KIEeTKM M BOJIOKHA), XOHJPOOIACTbI, XOHAPOLMUTHI, U30TE€HHbIE TI'PYIIBl XPSIIEBbIX KIETOK,
«Karmcyiy», KIETOYHYH TEPPUTOPHUIO, 30HY MOJIOAOrO M CTaporo Xpsila M MEXKJIETOYHOE
BELIECTBO XPAILA.

KonTpoabHbIe BOnpockl

1. MopdodyHKIMOHANbHAS XapAKTEPUCTUKA U KJIACCU(PHUKAINS XPSIIEBbIX TKAHEH:
knaccudukanus (TUIIbI), CTpoeHue, PyHKIMU, PaCIIPOCTPAHEHHUE.

2. Crpoenue, QyHKIIH U pacCIPOCTPAHEHUE THATMHOBOTO XPSAIIIA.

3. Ctpoenue, pyHKIHNU U paCIPOCTPAHEHUE AIIACTUUECKOTO XPSAIIA.

4. Crpoenue, QyHKIIMH W pacIpPOCTPAHCHHUE BOJIOKHUCTOTO XPSIIIA.

5. XpsuieBbie KIETKU (XOHAPOOIACThI, XOHIPOLUUTHI, XOHAPOKIACTHI) U MEKKIETOYHOTO
MaTpHUKCa.

6. CrpoeHue U 3HaYCHHE HATXPSAIIHUIIBI.

Ounenka

IMoanucek npenogaBare/is



NO360HOYHbIX HCUBONIHDbIX.
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TEMA: COEJUHUTEJIbHASA TKAHDb
KOCTHASA TKAHb

Kocmnaa mxans 5mo paznoguonocms coeOuHumenbHou mKanu, cocmoswel u3 Kiemox u

NIOMHO20 MEJCKIIeMOYH020 6eujecmea u oopasyroujeli 6HympeHHull ckenem O0NbUUHCMEA

Heab 3aHATHSA: M3YYUTh CTPOCHHWE M (YHKIMU KJIETOK KOCTHOW TKaHU (OCTHOONACTEHI,
OCTHOLIUTHI, OCTHOKJIACTBI) U MEXKKJIETOUHOTO MAaTPUKCA; TUIIbI KOCTHOM TKaHU U OCOOEHHOCTH
UX CTPOEHUs, QYHKIUHU U PACIPOCTPAHEHUSI.

CTyaeHTHI 10/ZKHbI 3HATh:
® CITI0COOBI Pa3BUTHSI KOCTHBIX TKAHEH;
® KJICTOYHBIN COCTAaB KOCTHBIX TKAHEH;
® COCTaB MEKKJICTOYHOT'O BEIIeCTBA KOCTHBIX TKaHEH;
© 0COOCHHOCTH CTPOCHHS KOCTHBIX TKaHEH B 3aBUCHMOCTH OT PACIIOJNIOKEHHUS B Pa3HBIX

BHUJIaX KOCTEN.

CTyneHTbI 10JI5KHbI YMETh:
® OTJIMYATH B MperapaTe pa3IudHbIe TUITBI KOCTHOW TKaHMU;

® BUJICTH PA3JIMYHLBIC KJIICTKHU KOCTH, a TAKKC €€ CTPYKTYPHBIC CAMHUIIBI.

3amanusa
1. 3anuimmnTe XapakTepU3yIoIue CTPYKTYPbI, PYHKIIMN KJIETOK KOCTHON TKaHH.
Kaerku OcTe00J1acThI OcTeonuThI OcCTeoKIACTDI
Ocob0enHoOCTH
CTPOEHUs
Jlokaau3anus
DOyHKUUSA
2. 3anonauTe TadaMIy: TUITBl KOCTHOM TKaHU.
Tunbl kocTHON TkaHu | PacnpocTpanenue Pacnosnoxenue KOJIJIAT€HOBbIX

BOJIOKOH




3. 3anonHuTe TAOIUIy pa3BUTHE KOCTH.
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Pa3BuTHe KOCTH M3 Me3€HXUMBbI

Pa3BuTHe KOCTH HA MecTe XPSALIEBO TKAHU

4. Hanummmre MopdohyHKIIMOHATEHYIO KIacCU(DHUKAIINIO COSTUMHUTENBHBIX TKAHEH

COG}II/IHHTC.]ILHLIG TKaHU
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CuTyauuoHHbIE 321241

3agauya 1. B kocTHOI TKaHU 0OHAPYKEHBI KIIETKH, COJIEPIKANUE MHOTOYUCIICHHBIC TH30COMBI.
Kak Ha3bIBatoTCS 3TH KIETKU?
OtBer

3agaua 2. B TpyOuaTtoif KOCTHM MEXIy OCTEOHAMH PACIIOJIOKEHBI KOCTHBIE TUIACTUHKH, HE
oOpasytomue ocTeoHOB. Kak Ha3bIBatOTCS 3T KOCTHBIC TIACTUHKH?
OTtBet

3anaua 3. B quere pe6&Hka HeTOCTATOUHOE CoJiep kaHue coliel kanbius. Kak 3To oTpa3utcs Ha
pa3BUTHH KOCTHOM TKaHU?
OtBer

3anaya 4. Y4acTOK KOCTHOM TKaHU MEpPECAKEH Ha HOBOE MECTO. MI3MEHUTCS M HampaBJICHHE
OCEMHOBBIX BOJIOKOH?
OtBer

3anaua 5. Bo Bpems onepanuu Ha OOJIBIIOM MPOTSHKEHUU HAPYIIIEHA CTPYKTYpa HaIKOCTHHUIIBI.
Kakue nameneHnust MOTyT NPOU30UTH B KOCTHOM TKaHH?
OTtBer

3agaua 6. M3BecTHO, 4YTO NpU CTAPEHUHU YBEIMIUBACTCS TUAMETP KaHAJIOB OCTCOHOB. Kak 3TH
U3MEHEHUS BIIUAIOT HA MEXAHUYECKUE CBOMCTBA KOCTU?
OTtBer

3agaya 7. JKuBOTHOMY C O3KCHEpUMEHTAJbHBIM MEPEJIOMOM KOCTH BBEIEH TOPMOH
KaJbLIUTOHUH, CTUMYJUpYIOIIMNA (yHKUMIO ocreobnactoB. Kak mnoBiuser Ha mpouecc
pereHepanyy KOCTU BBEJEHHE KaJIbLIUTOHUHA?

OtBer
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IIpakTnyeckue HABbIKU

IMpenapar Nel. [limacTuHYaTasi KOCTHAsi TKaHb (MMPOJOJIBHBIN cpe3 nuadmusa koctr). Ha
cpe3e TpyO4aTroil KOCTH BUJHO CTPOCHHME IUIACTHMHYATOM KOCTHOW TKaHU. CHapyXH KOCTb
MOKPBITA COCTUHUTENLHOTKAHHONW 00071049K0i — HaokocmHuyeti. CO CTOPOHBI KOCTHOMO3TOBOM
MIOJIOCTU KOCTh IIOKpPBITAa TaKXe€ COEIWHUTENIbHOTKAHHON 000s0ukoi — oudocmom. Ilon
HAJKOCTHULIEH M SHIOCTOM MapalljieIbHO MOBEPXHOCTH KOCTH PACIHONATalOTCS HapyoicHble U
BHYMpeHHUe 2eHepabHble NAAcmunKy 00pa3yoT caMblil HApYKHBIM M CaMblil BHyTPEHHUI ciou
KOMIIAaKTHOTO BeIIecTBa KOCTU. KOCTHBIE KIETKH — ocmeoyumsl PACTIONAraloTCsS MEXIy
KOCTHBIMH TUTACTUHKAMH B KOMITAKTHOM BEIIIECTBE.

Mexny Hapy>KHBIMH M BHYTPEHHUMH IUTACTUHKAMU PACIIONATACTCS OCMEOHHbIl CIO0U, B
KOTOPOM paclojararTcs ocmeoHvl. B LEHTpe KaXJA0ro OCTEOHa pPaclojiararoTcs TaBEpCOBBI
KaHaJbl, B KOTOPBIX MPOXOIAT KpogeHoCHvle cocyovl. KaxkIblil OCTEOH MpeAcTaBiseT coOou
LWIMHIpUYECKoe 00pa3oBaHKe, COCTOSIIEE U3 KOCTHBIX IJIACTUHOK, BCTABJICHHBIX JIPYT B ApyTa.
B KOCTHBIX mMIACTUHKAX © MEXAy HHMH pPAcloiaraloTcs OCTEOIHUTHI M HUX OTPOCTKH,
3aMypOBaHHbIE B MEXKJIETOYHOM BeIlleCTBE. Tejla OCTEOLUTOB JIEKaT B JIAKYHAX, @ UX OTPOCTKU
aHACTOMO3UPYIOT C OTPOCTKAaMHU APYTUX OCTEOLUTOB. Medwcdy ocmeonamu pPacronararoTcs
npoMeNCYmouHvle (6CmagoyHvle), TNACTUHKU, MEXIY KOTOPBIMHU OOHApPYKUBAIOTCS] OCTEOLUTHI.

[Tox sHIOCTOM pacnonaraercs cyouamoe eeujecmso TpabOEKylsgpHas KOCTh, KOTOpas
COCTOUT U3 TPEXMEPHOH CETH aHAaCTOMO3HMPYIOIIUX KOCTHBIX TpaleKyJl, pa3aeIeHHbIX
MEXTPaOEKyJIIPHbIMU MPOCTPAHCTBAMH, COJEPXKAIIMMU KOCTHBIM Mo3r. Tpabekyibl rybyaToro
BEIIIECTBA KOCTU 00Pa30BaHbl MapaJLICIIbHO JICKAIIUMU KOCMHbIMU NAACMUHKAMU HENPABUTbHOLL
¢opmbi, OOBETMHEHHBIMH B TpaOeKyJsipHble TakeThl (Mop}OdYHKIIMOHAIBHBIE €IUHUIIBI
ry04aToro BEIIECTBA).

HeobxonumMo 3apucoBaTh 4acTh KOCTM U OTMETHTh Ha PHUCYHKE HAJIKOCTHHILY, SHIOCT,
KOMITAKTHOE BEIIECTBA: HApyXXHHE, BHYTPEHHHE ¢ BCTaBOYHBIE KOCTHBIC IUIACTHHKH,
OCTEOIMTHI, Try04yaToe BEIIeCTBO KOCTH: KOCTHbIE TpaOeKyJsbl, MEXTpaOeKyIspHbIe
npoctpaHcTBa. OTAENbHO HEOOXOIMMO 3apucoBaTh OJMH OCTEOH M OTMETUTHh KOCTHBIE
MJTACTUHKH, OCTEOILUTHI, JIAKYHY OCTEOLIUTa, KPOBEHOCHBIE COCYIbI.
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Ipenapar 2. Pa3ButHe KoCTHM U3 coeIuMHHMTeJbHOW TkaHu. Kocth y BbICIINX
MO3BOHOYHBIX KMBOTHBIX MOXKET Pa3BUBATHCS JABYMsS CIIOCOOAMU: MIOCKUe KOCmu 00pazyroTcs
U3 Me3eHxXuMvl, mpyouamvle Kocmu KOHEUHOCTEH (opmupyrorcss Ha mecme xpswa. Ha
mpermapaTe XOpOIIO BHUIHBI OKpalleHHbIE SPKO TPaOEKyIlbl, paCHOJOKEHHbIE Cpeau
COCTUHUTEIILHON TKaHW, KOTOPas COJCPKUT KPOBEHOCHBIC COCYIbL. Tpabekynbl 00pa3yroT
MIEPBUYHBIE OCMEOoHbl, OKPYKAIOIUE TaBEpPCOBBI KaHabl. B nmakyHax oOpasyromieiics KOCTHON
TKaHU  PACIOJIAraeTCs MHOXKECTBO OCTEOILMTOB, a TMOBEPXHOCTh TpaleKysd TMOKphITA
ocTeo0IacTaMH.

Ha pucynke oTMeTUTb KOCTHBIE TPAOEKYJIbI C KIETKAMU, KJIIETKH COCTMHUTEILHON TKAaHU 1
KPOBEHOCHBIE CCY/IbI.
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IIpenapar 3. PasButme koctm Ha Mmecre Xxpsima. Ha yuacTke mnoka3zaHa 30Ha
decmpyKyuu Xpsawa u 06pazosanue KOCMHoOU mrkaxu. B BEpXHEM YTy BHIHBI KJIETKH XPSIIEBON
TKaHHU Ha Pa3]IMIHBIX CTAAHUSIX JUCTPODHUSCKUX M3MCHEHHA, KOTOPhIE COOUPAIOTCS B KOJIOHKH.
B uenTpanbHON YacTu B XpSIIEBOM MAaTPUKCE PACHONATarOTCsl OCTPOBKU MEPBUYHOM KOCTHOM
TKaHu. Ha moBepXHOCTH OCTPOBKOB pacIoJiaraeTcsi MOJIOJasi KOCTHAsI TKaHb.

Ha pucynke ormetuTs nuadu3 KOCTH C KIETKaMH, SMHU(PHU3 C KIETKaMH, KPOBEHOCHBIE
COCY/IbI, SMUXOHAPUATIEHYIO MAHXKETKY, HAJIKOCTHUILY ¥ HAAXPSITHUILY.

KonTposbHbIe BOPOCHI

1. MopdodyHKinoHaNbHAS XapaKTEPUCTUKA KOCTHOM TkaHW. Kiaccudukamus KOCTHBIX
TKaHEI.

2. I'pyOoBosokHHMCTass W TUIacTMHYATas (KOMIIAKTHOE W Ty0OuyaToe BEIIeCTBO) KOCTHas
TKaHu. X nokanm3anus B opraHnuzMe u MophoPyHKIIMOHATBHBIE OCOOCHHOCTH.

3. Kierkun KOCTHOW TKaHHM (OCT€OO]ACThl, OCTEOIUTHI, OCTEOKIACTBI) M MEKKICTOYHOE
BCIIIECTRBO.

4. PereHepauuss U BO3PACTHbIE H3MEHEHHUsS. XapaKTEpPUCTHUKA MPAMOTO M HENPSIMOTO
THCTOreHEe3a KOCTHOM TKAHH.

5. Koctp kak opraH. MUKpOCKONUYECKOE CTpoeHHe KocTh. HamkocTHuia (mepuoct u
9HJIOCT), €€ CTPOEHHUE, POJIb B MUTAHUHU, POCTE U PETeHEepalliU KOCTH.

Onenka

IHoanuck npenogaBare/is



Mblueunvle mranamu 3mo mMKAaHu, PA3IUYHblE NO CMPOEHUIO U npOI/lC)COZ)fC()EHZUO, HO
CXOOHbIE NO CNOCOOHOCU K 6bIPUANCEHHBIM COKPAWEHUAM. Onu obecnequsarom nepemeujlerue 6
npocmpancmee opcaHusma 6 Ueiom, eco yacmetl u O0BUMICEHUE opeaHo6 6Hympu opcaHusmda
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TEMA: MBIIIEYHBIE TKAHH

(cepoye, A3bIK, KUWEUHUK U M.O.)

eas 3ansTHA:

HU3y4YUuTh CTPOCHHC,

GYHKIMH W paclpoCTpaHEHHE IJIAAKOW U

MOTIEPEYHOII0NI0CATOM (CKEIETHON U CepJICUHOI ) MBIILIEYHON TKaHH.

CTyneHTbI 10JI5KHbI 3HATD:

L4 KJ'IaCCI/I(bI/IKaHI/IIO MBIIICYHBIX TKaHeﬁ;

® PacMoJI0KEHUE PA3TUYHBIX MBIIICYHBIX TKaHEH B OpraHu3Me;
® CTPYKTYPHO-(PYHKIIMOHATIbHbIE OCOOCHHOCTH PA3HbBIX TUIIOB MBIIICUHBIX TKAHEH.

CTyIleHTLI AO0JIZKHbI YME€Tb:
® OTJIMYATh B IIpCHapaTe pa3jIMdHbIC TUIIbL MBIIICYHON TKaHH,
® pACIlO3HAaBATh CTPYKTYPHBIC 3JICMCHTLI MBIIIEYHON TKaHMU.

3aganug

1. 3anummre CTPYKTYPHO-(PYHKIIMOHAIbHBIE €AMHUIBI MBIIICYHBIX TKAHEH.

MblieyHast CTpyKTypHO- KoaunuecTBo sizep B Pacnonoxenne
TKaHb (pyHkuuoHaIbHASA CTPYKTYPHO- siaep
eIUHHLA (pyHxuuoHAIBHOMI
eIUHMIIe
I'napkas
Ckenernas
Cepaeunas

2. 3anuIInTe HICTOYHUKU Pa3BUTHA MBIIICYHBIX TKaHEH.

Tkann

HMcTouynuk pa3BuTHsA

T'nagkas

CkeJsieTHast

Cepaeunas
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3. 3anummre Ha3BaHHE COCAMHUTCIIbHOTKAHHBIX TMPOCIOCK B MbIIIINEC W MECTO HUX
JJOKaJIH3aluu.

COC)IHHHTCJIBHOTK&HHLIC l'lpOC.TIOﬁKI/I Jlokaau3anusi OTHOCHTEJIbHO MbIIIEYHbIX
BOJIOKOH

4. Hanmre MophoyHKIIMOHAIBHYIO KJIACCH(PUKALINIO MBIIICYHBIX TKaHEH

MbuIlIeyHbIe TKAHU

CuryanuoOHHBbIE 321241
3apaua 1. J[an cpe3 mbiieyHoil TKaHu. [1og MUKpPOCKOIIOM BUJIHBI KJIETKH BEPETEHOBHIHOU
dbopmbl. B 11eHTpe KIeTKH yITUHEHHOE MaJOYKOBHIHOE BRITSHYTOE s/1po. Kakas 3To MbledHas
TKaHb?
OTtBer
3apaya 2. Ha npenapare MbIIIEYHOM TKAaHW BHJHBI BOJIOKHA, COJEpXKAIIUe MHOTO Sep,
pacnosoxeHHbIX 1o nepudepun. Kakas 3To MplieuHast TKaHb?
OtBeT
3anaua 3. VI3 KOHIIEBBIX OT/IEIOB CIFOHHBIX JKEJIE3 CEKPET MOCTYINAET B BBIBOJIHBIE TPOTOKH MO/
naBieHreM. Kakue KieTku criocoOCTBYIOT MPOJIBHIKEHHIO CeKpeTa’?
OtBer
3apaua 4. Ilocme cmepTH YenoBeKa MbIIIEYHAs TKaHb BPEMEHHO IMPHOOPETAeT KaMEHHUCTYIO
TBEPJIOCTh: Pa3BUBAETCS TPYITHOE OKOoueHeHue. Yem 00yclioBiIeH 3TOT mportecc?
OtBeT
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IIpakTH4yeckne HABBIKU

IIpenapar 1. IlomepeuHomoJiocaTtasi CKeJeTHasi MbIIIeYHAas TKaHb MHOKap/a.
HeoOxomuMo HaWTH TNPOJOJBHBIE CpPE3bl CKENETHBIX MBIIICYHBIX BOJOKOH, KOTOpBIE
MPEJICTABISAIOT CO0OM  cummiacmsl - KpyNHBIE 00pa3oBaHUST C  MHOXECTBOM  sJep,
pAcCIIONIOKEHHBIX 10 nepugepuu BOIOKOH. Ha OonbmioM yBeIWMYEHHHM XOpOIIO BHIHA
nonepeunas ucuepieHHoCcms MBIIIEYHOTO BOJIOKHA, COCTOSIIAS U3 TEMHBIX aHA30TPOIMHBIX (A) U
cBeTIIbIX U30TpONHBIX (1) AuckoB. JIMCKU SIBISIIOTCSI COCTaBHOM YacTbio MHODUOPUILIL.

MuoguOpuiabsl OKpY>KEHbI CIOXKHOW CHUCTEMOW YIBTPOMUKPOCKOMYECKUX MeMOpaH —
CapKOIUIa3MaTHYECKUM PETHKYJIYMOM, COJAEpXKallMM MHOIOYUCIIEHHbIE MMTOXOHApuu. B
CBETOBOM MHKPOCKOIIE MEXAY MBIIIEYHBIMU BOJIOKHAMHM BHUAHBI COEIMHHUTEIbHOTKAHHbBIC
MIPOCJIOMKH, CBSA3BIBAIOIINE OTJEIbHBIE BOJOKHA B IYUKH - 9HOOMU3UI.

Ha momepeyHoM ceueHUM pEKOMEHAYETCS paccMaTpuBaTh TMpU Ooliee CHIBHOM
YBEIIMYCHUH, pa3pe3bl MBIIICUYHBIX BOJOKOH MMEIOT HENpaBWIBHYIO (GopMy, a MUOPHOPHUILIBI
MPEACTABIISIIOT B BUJIE TOYEK. S1pa COeNMHUTEIbHOTKAHHBIX KJIETOK MEJIbYE U TEMHEE, YEM siIpa
MBILIEYHBIX BOJOKOH. B mpoCiiOlKax COEOUHUTENIBHOW TKAHU PaCIoiararoTcsi KpPOBEHOCHBIE
cocyasl HepBbl. [lomepeuyHoronocaTble BOJOKHA OOBEIUHSIOTCS B IYyYKH U TOKPBIBAIOTCS
nepumusuem, a BCS MbILILA IIOKPBIBACTCS SNUMUUEM.

3apucyiite [eTaibHOE CTPOEHHE MOMEPEYHOINOI0CATOT0 BOJIOKHA TMOJA  OONbIINM
yBennueHueM. OtTMeTbTe MHUOQHUOPHIUIBI, SJpa MBIIICYHOTO BOJOKHA, CapKOIUIa3My,
CapKoJIEMMY, MPOCIONKH PBIXJION COCTMHUTEIbHON TKAaHU, KPOBEHOCHBIE COCYIbI.
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IIpenapar 2. IlomepeuyHomosocarasi cepAedHas MbllieyHasi TkaHb. Cepaue
MPOCTPOCHO U3 TPEX CJIOEB: HAPYKHOTO — TMEpUKapia, CPEAHETO- MHOKAp/la ¥ BHYTPEHHETO —
sHAoKapaa. [IpenapaT 1eMOHCTpUPYET JUIIb CTPOSHUE CPEIHETO CIIOST — MHOKap/ia.

MUKpOCKONIUYECKH OH CXOJIEH C MOMEPEYHOMNOI0CATON CKENIETHOM MBIIIEUHON TKaHH, HO
00J1a7JTa€T HEKOTOPBIMH CTPYKTYPHBIMU OTIMYHMSIMU. B oTiHuMe OT CKENeTHOW MBIIIIIBI,
Kapouomuoyumul J€XKaT CBOOOAHO 00pa3yloT ceTh, B METIAX KOTOPBIX 3aKIIIOYeHa
COeOUHUMENIbHASL MKAHb U KPOBEHOCHble COCYObl. BONOKHA OTENEHbI APYT OT JApyra y4acTKaMu
YTOJIIEHHON 000J0YKH, KOTOpas B MpemapaTe BHJIHA B BUAE TEMHOW MOJOCKH, MOMEPEYHO
MEePECEKAIONIe BOJOKHO. OTH TOJOCKM HA3bIBAIOTCS 6CMABOYHLIMU  Ouckamu. Hopa
KapAHUOMOIIUTOB OBAIbHBI U pACNONA2arOmcs 8 uyeHmpanoHou wacmu. JIUcku MuohuOpuil
BBIp@XEHBI cilabee, 4YeM B CKEJIETHOM MBIIICYHOW TKaHU. Kapouomuoyumsl eemeamcs WU
AHUCMOMO3UPYIOM MEX]Ty COOO B TIpeienax BOJOKOH.

3apucyiiTe TPOJOJIbHBIA W TIOTEPEUYHBIN Cpe3bl MydKa MHUOKApJa, OTMETUB OTICIbHBIC
BOJIOKHA, MHUOGUOPWIIBI, BCTABOYHBIC TIUIACTUHKH, PACIONOKEHHE SAep, MPOCIONKU
COCIMHUTENIbHON TKaHHU, KPOBEHOCHBIE COCY/IbI, aHACTOMO3bI MEX/1y BOJIOKHAMHU.

IIpenapar 3. I'magkasa Mbllmle4yHass TKaHb. B mpenapare OTYETIMBO BHUIHBI TJIAJKUE
MUOYUMDBL - 8epemeHO8UOHble KlemKu, TeCHO MpUJIeralolue Apyr K JIpyry, ¢ o0pa3oBaHHEM
MBIILIEYHBIX [JJACTOB, B KOTOPBIX OHU OPUEHTUPOBAHbl OOBIYHO B OJIHOM HAaIPaBJICHUU.
MuonuTsl OKpyKeHbl 0a3anbHONM MeMOpaHOH. f0pa KIETOK OBalbHbIE pAacCHOJararTcs B
yenmpanoHou — yacmu. Mexay ~— MHOLMTAaMHU  PacHONaraeTcss  pbIxjas — BOJIOKHUCTas
COCIMHUTEIIbHAS TKaHb.

3apucyiite NpoI0JIbHBIN U MONEPEUHBIN cpe3 IiIajKol MbIIeyHOW TKaHU. OTMETUTSH PO,
CapKoJEMMY, CapKOIlJIa3My MHUOLUTOB, KPOBEHOCHBIE COCY/Ibl U COCIUHUTEIILHO TKaHb.
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KonTpoabHbie BOpochl

1. CkeneTrHast momepeyHoOINosocaTasl MbIIIEYHass TKaHb: MCTOYHUKU Pa3BUTHS, CTPOEHUE,
MHHEpBalXs. TUIBI MBIIIEYHBIX BOJIOKOH. MBIIIIA KaK OpraH.

2. CeppeuyHas momnepevyHoIIoocaras MbllI€YHAs TKaHb: UCTOYHMKH Pa3BUTHUS, CTPOEHUE U
MHHEPBALMs KapJUOMHUOLUTOB. THUIBI KApAUOMHUOLIUTOB.

3. Heucuepuennas (rnaznkas) MblllIedHass TKaHb: HCTOYHHMKU Ppa3BUTHS, CTPOECHUE U
WHHEPBaLWsl MUOLIUTOB. Pa3nnyHble TUIIBI MUOLIUTOB.

4. CrpoeHne MBIIIEYHOTO BOJIOKHA: Oa3ambHas MeMOpaHa, capKojeMMa, CapKoIula3Ma,
A1pa, OpraHesuibl OOIIEro 3HauYeHWs, clelualbHble opraHeuibl. CapkoMmep Kak CTPYyKTypHas
enuHUIa MUOGHUOPHIITEL. MEeXaHU3M MBIIIEYHOTO COKpAIICHUSI.

Onenka

IHoanuces npenogasare/is
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TEMA: HEPBHASI TKAHb
Hepenaa mxamp — >mo cucmema 63AUMOCEA3AHHBIX HEPEHLIX KIEMOK U Heuponuu,
obecneuusarowux cneyuguueckue SOCHPUAMUS PA3OPAANCEHUL, B030YIHCOEHUs, BbIPADOMKU
umnynoca u nepedauu e2o. OHa A61AeMCA  OCHOBOU CMPOEHUS HEPEHOU  CUCEMb,
obecneuugarOwux pe2yiayuro 6cex mKauell U OpeaHo8, UX UHMeSPayuro 8 OpeaHusme U Cés3b C
oKpyarcaroujeli ceoou.

Leuab 3aHATHA: U3YUUTh CTPOCHHE U (YHKIMU HEHPOHOB, KIETOK HEHPOIJINU, HEPBHBIX
BOJIOKOH M HEPBHBIX OKOHYaHUI.

CTyneHTbI 10JKHBI 3HATD:
® KJICTOYHBIN COCTAaB HEPBHOW TKaHH (HEUPOH M HEUPOTIINSA);
® CTPOCHHUE Pa3IMYHBIX HEHPOHOB, MX TEJ U OTPOCTKOB,
® CTPOCHUE ¥ MTPOUCXOKICHNE PA3IMUHBIX TIIHATBHBIX JIEMECHTOB;
® CTPOCHHE HEPBHBIX BOJIOKOH U HEPBHBIX OKOHUYAHHI.

CryneHTbl 10JKHBI YMETh:
® UICHTU(UIMPOBATH B MpenapaTe HeHPOHbI U KIETKU HeHporiuu;
® pa3IMyaTh TEJIa U OTPOCTKHA HEHPOHOB;
® pacrio3HaBaTh HEPBHbIE OKOHUAHUS B IPYTUX TKaHSIX.

3aganus
1. 3anuiuTe MOP(OJOrnUecKyo U QYHKIMOHAIBbHYIO KJIacCU(PUKAIIMN HEHPOHOB.
Mopdosiornueckasi Kiaaccupuranus DOYyHKUUOHAJIbHAA KJIACCH(PUKAIUA

HEHPOHOB HePOHOB




2. 3anonaute Tabnuity: CTpoeHue HelpoHa.

3. 3anumuTe KJISTOYHBIN cOCTaB ¥ (PYHKIIUN HEHPOTIIHH.
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4. 3anonmuuTe Tabnuiy: HepBHBIE BOJOKHA.

HepBHbie KoumnuyecTBo 0ceBbIX Cxkopoctb Oco0ennocTn
BOJIOKHA HUJIHHIPOB npoBe/ieHHe HEPBHOTO o0pa3oBaHusi
HMIIYJbCa HEPBHBIX BOJIOKOH
MuenuHOBBIE
Be3muenunoBbie

5. Harmumure MmopdodyHKITMOHATBHYIO KJIacCU(UKAITUIO HEPBHON TKaHH.

HepBHasi TkKaHb

CuryaumoHHble 3212491
3agaua 1. Ha npenapare cnuHHOTO MoO3ra NIpPEJCTaBJICHbI JBa BHUJA KIETOK HEHPOIJHU C
MHOTOYHCJICHHBIMU  OTpOCTKaMmH. [lepBeli BHJ: KIETKH HUMEKOT MHOXECTBO CUJIBHO
Pa3BETBISIOLIUXCS OTPOCTKOB, JIOKAJIM30BAHbBI B CEPOM BelllecTBE. BTOpoii BUJI: UMEIOT AJTMHHbIE
cJIa0OBETBSIINECS OTPOCTKH, PACHOJaraloTcsi B O€JIOM BellecTBEe CIMHHOro Mo3ra. K xakomy
THITY HEHPOTJIMM OTHOCSTCS 3TH KIETKH?
OTtBeTt
3agaya 2. Ha npemaparax mnpeacTaBiIeHbl TpU TUIIA HEWPOHOA: IICEBIOYHHUIIOJSPHBIN,
OUIONISAPHBIM M MYJIbTUNONAPHBIA. CKOJBKO aKCOHOB MOXHO OMNPEACTUTh Y IMEepPEeUUCICHHBIX
HEHWPOHOB?
OTtBeTt
3apaua 3. B mnpemapare HeWpoHa, OKpAIIEHHBIX METWJICHOBBIM CHHHUM, BHUIEH OTPOCTOK
HeipoHa, conepkaimuii rIbIOKM TeMHO-cuHero IBeTa. Kak HaspiBatoTcst ribplOku? K kakomy
BHJly IPUHAJIEKUT OTPOCTOK HEMpoHa?
OTtBeTt
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IIpakTnyeckue HABbIKU

IMpenapar 1. Turpoun B nuromjiazMe IBHIaTeJbHbIX HEl{POHOB HEPBHBIX KJIETOK
CUHHOTO Mo3ra.  [Ipemapar mpezacraBisieT co00i MonepeyHbIi cpe3 CIUHHOTO MO3Ta, I/ie B
CEpOM BEUIECTBE BUIHO Me10 MYIbMUNOIAPHO2O HelpoHa ¢ KPYITHBIM SIIPOM, KOTOPOE 3aHUMAeT
[ECHTPAILHOE TOJIOKEHUE W LUTOIUIa3MOM, B KOTOPOM MOXHO Pa3jIM4YUTh CKOIJICHHE CHHUX
2NIbIOOK - MUSPOUO.

3apucyiite MyJIbTUIONISPHBIE HEUPOHBI, U clenaTh 0003HAYECHUS: TEJNO HEWpOHa, SAPO,
JICHJAPUTBI, aKCOH, TUTPOUJT U KJICTKU HEUPOTIIHH.

IMpenapar 2. HeiipopuOpniibl B HeiipoHAX KOPbI 00JIbIIOr0 MOJYIIAPHUS TOJOBHOIO
Mo3ra (MMIpernaunusi cepedopom). [Ipenapar npeacrasiser coO0il MOMEPEYHBIN CPe3 CITMHHOTO
Mo3ra. Ha mpenaparte Xopoio BUIHBI MYIbMUNOAAPHBIE HEUPOHbl C KPYITHBIM CBETIIBIM SIAPOM,
KOTOpOE 3aHHMMaeT LIEHTpaJlbHOE TOJIOKeHHe. B nuromnasmMe XOpomio  pa3induMbl
HeiipopuOpusuiel, GopMupyromme nuTockener HeipoHa. OT Tena HEHpOHAa B OKpYJKaroliee
0enoe BEUIECTBO OTXOIAT OeHOpumvl U OOUH AKCOH, TO KOTOPOMY HEPBHBIC HMITYJIbCHI
nepeaaTcs Ha IpyTrue HeWPOHBI WK KIETKH pab0YUX OPTraHoB.

3apucyiite MyJbTUIOSIPHbIE HEHPOHBI, U cleiaTb 00O3HAYEHHUA: Telo HeHpoHa, SApo,
JEHJIPUTHI, aKCOH, HEUPOHUOPMILIIBI M KIIETKU HEUPOTIIUH.
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Ipenapat 3. MuenuHoBble HepBHbIe BoJIOKHA. [Ipemapar mnpexncraBiser coboif
HOTIEpEeYHBbIN pa3pe3a TYJIOBHUILHOTO HepBa JArymkd. Ha mpemapare MuennHoBBIE 000JIOUKH
BUIHBI B Guoe uepHvix Koney. Ha mpomosbHOM cpe3e B KaXIOM BOJIOKHE BHUJAEH OJIeHO
OKpaIlIEHHBIN 0cegotl YunuHop, o 6OKaM KOTOPOTO PACTIOIAraeTCsl MmEMHbIL MUETUHOBbIL COU C
Y3KHMMM [€peXBaTaMyd M HACE€YKaMH, KOTOpPbIE HMMEIOT BHJ Y3KHUX CBETJIBIX KOCBIX IIEJIEH.
Heiiponemma BuHa B Buje OyiecTsIIeH MOJIOCKH HA epU(epuu BOIOKHA.

HeobxonnMo 3apucoBaTh MUEIMHOBOE HEPBHOE BOJIOKHO Ha MPOJOJIBHOM U MONEPEYHOM
cpe3ax ¥ 0003HAYUTh HEHPOHHBIM OTPOCTOK, MUEIIMHOBBIH CJI0H, y37I0BOIl epexBar, JeMMOLIUT.

Ipenapar 4. be3mmue/mHOBbIe HepPBHbIe BOJOKHA. Ha mnpemnapare MOXHO YBHUIIETh
PO308ble MOHKUEe MAXHCU, TIO XOAY KOTOPBIX PAaCHOI0KEHbI CHHE-(HOIETOBBIC SIIpa JIEMMOIUTOB.
Ha npenaparte He BHIHBI OCEBblE LIMIMHJPHI, IIBAHOBCKUE KJIETKH U ME3aKCOHBI, TaK KaK OHU
O4YCHb TOHKUC.

HCO6XO,Z[I/IMO 3apuCoBaTh H 0003HAYUTh OE3MHEITHHOBLIE HCPBHBIC BOJIOKHA, AJpa
MIBAHOBCKHX KJICTOK.
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KonTposabHbie BOpochl

1. MopdodyHKIIMOHAaTBHAS XapaKTepUCTUKAa HEpBHOW TkaHW. Kiaccudukamnus HEHPOHOB
(Mopdonornyeckas u ¢yHKiuoHanpHas). CTpoeHHe HEWpOHA: aKCOH, IEHAPUT, TEIO.
Hcrounuku pa3BuTHs.

2. Heiipornusa. Makpornus. Mukpornusi. CTpoeHHE U 3HAaU€HHE Pa3JIMYHbIX TUIIOB INIMOLUTOB.

3. HepBHbIe BOJIOKHA: OMpe/eNieHHe, CTpOeHHE U (DYHKIIMOHAIBHBIE OCOOCHHOCTH MHEITHMHOBBIX
1 6€3MUEIMHOBBIX HEPBHBIX BOJIOKOH.

4. Hepsusie okonyanusi. Knaccuduxanus u ctpoeHue.

Onenka

Hoanuck npenogasare/is



N —

(8]

88

Pexomennyemas aureparypa

. Adanacees 10.U., FOpuna H.A. I'uctonorus, smGpuonorusi, nutoiorus. M. 2012.-800c.
. AdanaceeBa FO.M., Korosckuit E.®., Ho3npun B.M. JlaGopaTtopHble 3aHATHS HO KypCy

TUCTOJIOTMH, IUTOJIOTUU U SMOpuonoruu.- M.: Beicias mkona.-1990.-399c.

. Ky3uenoB C.JI. I'ucronorus, smopuomnorus, utoiorus. [ D90TAP-Menua.-2012.-490c.
. CamyceB P.II., IlyneimmeBa I'.W., CmupHoB A.B. ATmac mo IUTOJOTHH, THUCTOJIOTUU H

ambOpuoaoruu. Mocksa, 2004.

. FOmkanmeBa C.M., beikoB B.JI. T'uctonorusi, nuronorus u 3mOpuonorusi. Kparkwii atiac.

Mocksa. 2006.-95¢.



89

OI'JIABJEHUME

MeToapl UCCIETOBAHMS B ITUTOJIOTHH, TUCTOJIOTHH, SMOPHOJIOTUH 3
PA3AEJL: HUTOJIOI'USI 6
Krerka. [lnasmatuyeckas memOpana. [luTomiasma: opraHOWIbl U BKIIFOUCHHS 6
[IUTOIUIA3MBI

Crpoenue siapa KieTKH. [[enenue kineTku 17
PA3JIEJI: OMBPUOJIOT'UA 25
[TonoBeie kieTku. OMIOA0TBOPEHUE 25
OcHOBHbBIE A3Tamnbl dMOPHOHATBHOTO Pa3BUTHS: APOOJIEHUE, TacTPyJsAlus, THCTO U 30
OpraHoTreHe3

PA3JIEJI: TUCTOJIOT'US 37
TUMBI THCTONIOTHYECKUX CTPYKTYP 37
DnurennaabHas TKaHb 42
Kposs. JIumpa. KposerBopenue 52
CoenuanrenpHad TkaHb. COOCTBEHHO-COEIMHUTEIHLHBIE TKAHU 58
CoenuanTenpHasd TKaHb. TKaHNU CHEUAILHOIO Ha3HAYEHUS 63
CoenuHuTeNnbHAs TKaHb. XPsIIEBasi TKAHb 67
CoenqunanrenpHasg TKaHb. KocTHas TKaHb 71
MpireyHasi TKaHb 77
HepBhas Tkanb 82

Pexomennyemas nurepatypa 88



Yuebno-memoouuecroe uzoanue

LixoBpe6oBa Announa UpaanonoBHa,
Jl:xxuoeBa Ust InuKkoBHA,
MamaeB Butaunii UropeBuy

PABOYASA TETPAID
JUISL IPAKTUYECKUX 3aHSATHN U BHEAYIUTOPHOM
CaMOCTOSTEIbHON PabOThl CTYIEHTOB
10 TUCUUTUTHHE
«I'mcTosorus, HUTOJIOTHS M IMOPUOIOTUS»

Y4eOHO-METOANIECKOE TT0CO0nE

[Tommucano B mewats 14.02.2022.
®opmar Gymaru 60x84 '/, bym. ode. [Teuars nudposas.
Tl'apuutypa mpudra « Timesy.
Ve . 10,3, Tupax 100 2x3. 3aka3 Nell.

OI'BOY BO «CeBepo-OceTnHCKHN TOCYyIapCTBEHHBIH
yHupepcuteT uMenu Kocra JleBaHoBruua XerarypoBa»
362025, r. BmagukaBkas, yi1. Barytuna, 46

Orneuarano UII [omanoBoi A.1O.
362000, r. BragukaBkas, iep. [laBmoBckuid, 3



