METOIUYECKUE YKA3ZAHUA JJI OBYYAIOIIUXCA
1O OCBOEHMIO JTNCHUIIJIMHBI TNCTOJIOI'UA, SMBPUOJIOI'USA, HUTOJIOTI'UA
CIIEMAJIBHOCTD - 32.05.01 MEIMKO-ITPO®UJIAKTUYECKOE JAEJIO

INPAKTUYECKUE 3AHATUA

Tema: I'ucronorus kak Hayka. QPopMbl opraHu3anuy KuBoro. OOMUI TUIaH CTPOSHUS KIETKH.
buonoruueckas memOpaHa: XUMHUYECKUN cocTaB, cBoiicTBa. Kilerounas o0oouka.

Heab 3aHATHA: TO3HAKOMHUTH OOYYAIOMIMXCS C paslelaMd JUCUUIUIMHBL  «['mcTonorus,
SMOPHOJIOTHS, IHUTOJIOTUS», WX pOJBbI0 B OOpa30BaHMM Bpauda; OXapaKTepU30BaTh OOYYAIOIINMCS
CYIIHOCTh M 3HAa4€HHE COBPEMEHHBIX METOJIOB HCCIEJOBaHUS, NIPUMEHAEMbIX B THCTOJIOTHH;
MMO3HAKOMUTh OOYyYaromMXCS € TEXHUKOW TPUTOTOBJIEHMSI TUCTOJOTMYECKMX IpernaparoB U3
(uKCHpPOBaHHOTO MaTepuaia; 00yduTh OOy4aroUIUXcs MpaBHJiaM pabOThl CO CBETOBBIM MHUKPOCKOIIOM;
M3y4UTh (OPMBI OpraHM3alllM >KMBOTO BEIIECTBA, CTPYKTYPHBIE OCHOBBI M CBOWCTBA OHMOJIOTMYECKOM
MeMOpaHbl, MOP(hODYHKITMOHATBLHBIE 0COOCHHOCTH KJIETOYHOU MMOBEPXHOCTH,

YueOHas kapTa 3aHATHS:

1. YcTpoiCTBO CBETOBOrO MUKPOCKOIIA.

MuKpockon - 3TO ONTHYECKUH MpUOOp, MO3BOJIAIOMIMUN MOJIY4UTh OOpaTHOE H300pakeHue
n3y4aeMoro oOBbeKTa M PacCMOTPETh MEJKHE JETald €ro CTPOEHUs, pa3Mepbl KOTOPBIX JexkKaT 3a
npesieliaMy pa3pelaronieil CHocoOHOCTH Tiiasa.

Pa3pemaromiasi cnocoOHOCTP MUKpPOCKOIA JaeT pa3felibHOe H300paXkeHHe ABYX ONM3KUX ApYyr
npyry auHui. HeBoopyKeHHBIN uenoBeYecKuil IJ1a3 UMEET pa3peliarolyio cnocooHocTh okoso 1/10 MM
wii 100 MxMm. Jlyuymuid cBeToBOM MHKpockonm mpuMepHo B 500 pa3 ymydmiaer BO3MOXXHOCTh
YEJIOBEYECKOTo Ii1a3a, T. €. €ro pa3peniaroiias crmocoOHOCTh cocTanisieT okoJio 0,2 MM uiu 200 HM.

Pa3pemaromas cnocoOHOCTh M yBEIMYEHHWE HE OJHO M Toke. Ecin ¢ moMoIpio CBETOBOTO
MHUKPOCKOTA MOJY4UTh (poTorpaduu AByX JTUHUI, pacCHOJIOKEHHBIX Ha paccTosiHuu MeHee 0,2 MKM, TO,
Kak Obl HE yBEJIIMUMBATh M300pakKeHWe, JTUHUH OyIyT CIMBATHCA B OAHY. MOXXHO TOJIy4UTH OOJBIIOE
yBEJIMYEHHUE, HO HE YIYULIUTh €ro pa3pelieHue.

PasznuyatoT nonesnoe u Oecrione3noe ypenuueHus. [1o mone3HbIM NOHUMAIOT TaKOE YBEIHUEHUE
Ha0II01TaeMOro 00bEeKTa, MPU KOTOPOM MOXHO BBISIBUTH HOBBIE JIETAIM €ro cTpoeHus. becrnonesHoe - 3to
yBEJIMYEHHUE, MPU KOTOPOM, YBEIMUYMBasg OOBEKT B COTHHM U Oojiee pa3, HENIb3si OOHAPYKHUTh HOBBIX
neraneil crpoenusi. Hampumep, ecnu u3oOpaskeHue, NOJyd4eHHOE C MOMOIIBbI0 MUKPOCKOIa (MOJIE3HOE),
YBEJIMYUTH €Ille BO MHOTO pa3, CIPOEIHPOBAB €ro Ha SKpaH, TO HOBBIE, O0Jiee TOHKHE JNETalld CTPOCHUS
IIPH 3TOM HE BBISIBATCS, a JIUIIb COOTBETCTBEHHO YBEJINYATCS pa3Mephbl UMEIOIIUXCS CTPYKTYP.

B yueOupix maboparopusix OOBIYHO HCIONB3YIOT CBETOBBIE MHUKPOCKOIBI, Ha KOTOPBIX
MUKpOTpenaparbl pacCMaTpPUBAIOTCS C HUCHOJIB30BAHHEM ECTECTBEHHOTO WJIM HMCKYCCTBEHHOTO CBETA.
HaubGonee pacnpoctpanensl cBeToBble Ouonorumueckue mukpockons: BUOJIAM, MUKME], MEP
(Mukpockon Ouonorudeckuit padounit), MBU (Mukpockon Ouonorndeckuii uccienonatenbekuit) u MbC
(MUKpOCKOIl OMoJOrHYecKuil cTrepeockonuueckuit). OHM AalOT yBeIMYeHUe B mpenenax oT 56 mo 1350
pa3. Crepeomukpockon (MBC) obecnieunBaer MNOAIMHHO OOBEMHOE BOCIPUSATHE MHKPOOOBEKTa U
yBesnnuuBaeT ot 3,5 1o 88 pas.

B Mukpockome BBIAEHAIOT [IBE CHCTEMBI: ONTUYECKYI0 M MexaHnuyeckyr. K onruyeckoi
CHCTEME OTHOCAT OOBEKTUBBI, OKYISIPbl M OCBETUTEIBHOE YCTPOHCTBO (KOHJEHCOp ¢ auadparMoil u
CBETO(UIBTPOM, 3€pKa0 WU 3JIEKTPOOCBETUTEND).

OOBeKTHB - OJHAa W3 BAaXHEUIIMX YacTed MHUKPOCKOINA, MOCKOJIbKY OH OIpeNesseT MOoJe3HOe
yBenuueHne o0bekTa. OOBEKTHB COCTOMT M3 METAUIMYECKOTO LMJIMHIPA ¢ BMOHTHPOBAHHBIMHU B HETO
JMH3aMH, YUCJIO KOTOPBIX MOXET OBbITh Pa3IUYHBIM. YBEIMYEHHE OObEKTHBAa 0003HAYEHO Ha HEM
muppamu. B yueOHBIX HeNIsIX HCHONB3YIOT 00bIYHO 0O0BekTHBBI X8 U x40. KauectBo oOBexTHBa
OTIpeieNIIeT ero pa3perIanas CiocoOHOCTb.

Oxynsip ycTpoeH HaMHOro mpomie oOobekTuBa. OH COCTOMT U3 2-3 JMH3, BMOHTHUPOBAHHBIX B
METAJUIMYECKUHA IMIUHAP. MexXay JIMH3aMHu pacloJiokeHa MOCTOsHHas auadparma, ompeaessromas



rpaHuIbl noJs 3peHns. Hmwkasas miH3a Goxycupyer n3o0paxkeHne 00beKTa, OCTPOSHHOE 0OBEKTUBOM B
TUIOCKOCTHU THa(parMbl, a BEpXHss CIYKHT HEMOCPEACTBEHHO /ISl HAOMOJCHUS. Y BEJIHMUCHHE OKYIISIPOB
o0o3HaueHo Ha HUX mudpamu: X7, x10, x15. OKynsApsl HE BBIABIAIOT HOBBIX JI€TAleH CTPOCHHS, U B 3TOM
OTHOLICHNHM WX YyBelIWueHue Oecriosne3Ho. Takum o00pa3oM, OKymsip, MOJOOHO Jyme, AaeT MNpsMOE,
MHHUMOE, YBEJIMUEHHOE N300pakeHre HabI01aeMoro 00beKTa, MOCTPOSHHOE OOBEKTHBOM.

Jnist onpeneneHust 00IIero yBeIMYSHHsT MUKPOCKOTIA CIIEYeT YMHOXHTD YBEINYCHUE 00bEKTHBA
Ha yBEJIMYEHHUE OKYJIpa.

OcBeTuTeNnbHOE YCTPOHCTBO COCTOMUT U3 3€pKajla WM DJIEKTPOOCBETUTENs, KOHJEHCOpa C
UpHUCOBON nuadparMoii W CBETOQWIBTPOM, PACHOJIOKEHHBIX TOJ MPEIMETHBIM CTOJIHKOM. OHHU
IIpeIHa3HAaYeHb! JUI OCBEIIEHN 00BEKTa IyYKOM CBETA.

3epKajio CIyXUT J1JIsl HallpaBJIeHUs CBETa Yyepe3 KOHJAEHCOP U OTBEPCTUE IPEIMETHOTO CTOJIMKA Ha
00BbekT. OHO MMeEET JIB€ MOBEPXHOCTU: IIOCKYIO M BOTHYTYIO. B mabopaTopusix ¢ paccessHHbIM CBETOM
HCIOJIb3YIOT BOTHYTOE 3€pKaJlo.

DNEeKTPOOCBETUTEINb YCTAaHABIMBAETCS 110J] KOHJIEHCOPOM B THE3/I0 MO/ICTAaBKH.

Konnencop cocrout u3 2-3 nuH3, BCTaBJIEHHBIX B MeTayulndeckuil mwinuap. [Ipu noaseme uinum
OIYCKaHUH €ro C MOMOIIbBIO0 CIENHAILHOIO0 BUHTa COOTBETCTBEHHO KOHJAECHCUPYETCS WM PacCeUBaETCs
CBET, MaJIaloUINil OT 3epKajia Ha OOBEKT.

WpucoBass nuadgparma pacnojio’)keHa MEXIY 3epKalioM M KOHAeHcOpoM. OHa CIyKUT JUIst
W3MEHEHHs JHaMeTpa CBETOBOTO IOTOKA, HAIPABIIIEMOTO 3€pKaJoM 4Yepe3 KOHAEHCOP Ha OOBEKT, B
COOTBETCTBUU C JUAMETPOM (PPOHTAIbHON JIMH3BI OOBEKTHBA U COCTOMT U3 TOHKHX METAJUTMYECKUX
m1acTUHOK. C MOMOIIBIO PBIYaKKa MX MOYKHO TO COEAWHUTH, MOJHOCTHIO 3aKphIBasi HIKHIOI JIMH3Y
KOHJICHCOpPa, TO pa3BECTH, YBEINUNBAsl IOTOK CBETA.

Konbio ¢ MaTOBBIM CTEKJIOM WM CBETO(QMIBTPOM YMEHBIIAET OCBEIIEHHOCTh 00BekTa. OHO
pacroiokeHo noJ AuadparMoi U NepeBUraeTcsi B rOpU30HTAIBHON MIIOCKOCTH.

MexaHnueckasi CUCTeMa MHMKpPOCKONA COCTOMT U3 MOACTaBKU, KOPOOKHM € MHUKPOMETPEHHBIM
MEXaHU3MOM U MHUKPOMETPEHHBIM BHUHTOM, TyOyca, TyOycoaepxareis, BUHTa TIpyOOH HaBOJKH,
KPOHIITEHHA KOHJEHCOpa, BUHTA NIEPEMEIEHUS] KOHJICHCOPa, PEBOJIbBEPA, IPEIMETHOTO CTOJIMKA.

IToncTaBka - 3TO OCHOBaHME MUKPOCKOTIA.

KopobOka ¢ MHUKpPOMETPEHHBIM MEXaHHU3MOM, IOCTPOCHHOM Ha NPHHLUIE B3aUMOAEHCTBYIOILUX
LIECTEpEH, MpPUKpEeIUIeHa K [OJACTaBKE HENOJBIKHO. MMKPOMETPEHHBIH BHHT CIY)KHUT JUIS
HE3HAUYUTEJIBHOTO IepeMelieHusl TyOycolepxKarens, a, CIeJOBaTeIbHO, U OObEKTUBA HAa PACCTOSHMI,
u3MepsieMble MUKpoMeTpaMu. [1onHbIi 060pOT MUKPOMETPEHHOIO BUHTA MEPEIBUTAET TYOyCcOepKaTEb
Ha 100 MKM, a IOBOPOT Ha OJHO JEJICHHWE OIYCKAaeT WJIM MOJHUMAaEeT TyOycoaepskarelb Ha 2 MKM. Bo
n30exaHue NOpYM MUKPOMETPEHHOI'0 MEXaHU3Ma pa3pelaeTcs KPyTUTh MUKPOMETPEHHBIH BUHT B OJHY
CTOPOHY He 0oJjiee YeM Ha MOJIOBUHY 000poTa.

TyObyc wnm TpyOKa - LWIMHAP, B KOTOPBI CBEpXy BCTaBIAIOT OKYJSApbl. TyOyc HOJBHUKHO
COEJIMHEH C TOJIOBKOW TyOycojaepkaTeins, €ro (PUKCUPYIOT CTONOPHBIM BHHTOM B OIPEAEICHHOM
noJioxkeHUH. OcnabuB CTONOPHBIN BUHT, TYOYC MOYKHO CHSTb.

PeBonbBep mnpeaHa3HadeH JUIsl ObICTPOM CMEHBI OOBEKTHBOB, KOTOPble BBHHYMBAIOTCS B €0
rae3zna. lleHTpupoBaHHOE MOJIOXKEHHE OOBEKTHBA O0ECHEeuMBAeT 3alllesIKa, PACIOJIOKEHHAs BHYTPH
peBoJIbBEpA.

TybOyconep:xkarenb HeceT TyOyc U peBOJIBBED.

BuHT rpy0oii HaBOAKHM HCIOJIB3YIOT JUIS 3HAYMTEIBHOIO MNEepeMelleHHs TyOyconaepkaTens, a,
CJIeZIOBATENIbHO, M OOBEKTHBA C 1IENIbI0 (POKYCUPOBKH 00BEKTA IIPU MAJIOM YBEIHYEHUU.

IIpenMeTHBIN CTOIMK MpEAHAa3HAYEH Ul PacIOJIOKEHU Ha HEM Ipenapara. B cepeaune cronmka
UMeeTcs Kpyriioe OTBepCTHE, B KOTOPOE BXOJIUT (h)pOHTaNbHAS JIMH3a KOHAeHcopa. Ha cronuke nmerorcs
JIBE TIPY’KUHUCTBIE KIIEMMBI - 3a’KUMBI, 3aKPEILIAIONINE NTpenapar.

KpoHmireitH koHIeHCOPa MOIBHKHO MPUCOEANHEH K KOPOOKEe MUKPOMETPEHHOTro MexaHu3ma. Ero
MOJKHO TMOJHATH WM OIYCTUTH NMPHU MOMOIIY BHHTA, BPAILAIOIIEro 3y04aToe KOJeco, BXOJAIIEEe B Ma3bl
peiiku ¢ rpebeH4aToil Hape3Kou.

2.IIpaBuna paboThI CO CBETOBBIM MHUKPOCKOIIOM.

ITpu paboTe ¢ MUKPOCKOTIOM HEOOXOJMMO COOIOAATH ONIEPALIUH B CIETYIOLIEM MOPSIKE:



e PaboTaTh ¢ MEKPOCKOIIOM CJIEIYeT CUIS;

e MUKpPOCKOII YCTaHOBHUTBH Hepea co0oil, HEeMHOro cieBa Ha 2-3 ¢cM OT Kpas crtoja. Bo Bpems
paboThI €r0 HE CIBHUTATh.

e PaboTy C MUKPOCKOIIOM BCET/Ia HAYMHATH C MAJIOTO YBEITUYCHUSI.

e Onyctuth 00BEKTUB § - B pabouee MONOKEHHE, T.€. HA PACCTOSHHE | CM OT MPEAMETHOTO
CTEKJIa.

e YCTaHOBUTH OCBEILLEHUE B I0JIE 3PEHHUS] MUKPOCKOIA, HCIOJIb3ysd AJIEKTPOOCBETUTENb WIH
3epkajo. [ 0AHUM TJ1a30M B OKYJISIp M MOJIb3YACh 3€PKaJOM C BOTHYTOM CTOPOHOM, HallpaBUTh CBET
OT OKHA WJIM HACTOJILHOTO OCBETUTENS B OOBEKTHUB, A 3aT€EM MAKCUMAJIbHO U PAaBHOMEPHO OCBETUTH I10JI€
3penusi. Ecmu MUKpPOCKOIT CHA0KEeH OCBETUTENIEM, TO MOJACOCIUHUTh MUKPOCKOI K UCTOYHHUKY MUTAHMUS,
BKJIFOYHUTH JIAMITY U YCTAHOBUTH HEOOXOUMYIO SIPKOCTH TOPECHHUSI.

e OmycTuTh OOBEKTUB MPHU MOMOIIH MAKPOBUHTA JO TEX IMOP, MOKA PACCTOSHUE MEKIY HIDKHEH
JTUH30M 00BEKTHBA M MHUKporpenapatoM He ctaHeT 1 cm. [1ojokuTh MUKpompemnapar Ha MPeIMETHBIHN
CTOJIMK TaK, YTOOBI U3y4aeMbIil OOBEKT HAXOAUIICS TT0] OOBEKTHBOM.

e CMOTpeTh OJHMM IJIa30M B OKYyJsip M BpallaTh MaKpOBHUHT Ha ce0s, IJIaBHO MOJHUMAs
00BEKTHUB JI0 MOJIOKEHHUS, TP KOTOPOM XOPOIIo OyIeT BUAHO H300pakeHHne 00BbEKTa.

e [lepenBuras mpenapar JByMsl pyKamMH Jiep’ka €ro 3a I'paHd CTeKia, HAaWTH HYKHOE MECTO,
PacroJIOKUTh €ro B IIEHTPE MOJIs 3pEHUS MUKPOCKOTIA.

e Jlng u3ydyeHHus oObeKTa Mpu OOJBIIOM YBEIHMYEHUH, CHadajda HY)KHO MOCTABUTHb BBHIOPAHHBIM
Y4aCTOK B IIEHTP TMOJISI 3PEHHS MHKPOCKOTA MPU MajoM YBEIHMYCHHH. 3aTeM, TOJIHATHh IITAaTHB U
MOMEHATh 00beKTHB Ha 40 X, moBOpaunBasi peBOJIbBEP, TaK YTOObI OH 3aHsul pabouee mnosoxenue. [lox
KOHTPOJIEM 3pEHUsI OMYCTUTh TyOyC /10 CONPUKOCHOBEHHsSI OOBEKTHBA C MpernaparoM. 3aTeM MeIJIEHHO
MOAHATH TYyOyc, Bpallas MaKpOBUHTOM JO JIOCTH)KEHHsI Xopoluero uzoOpaxkenus. I[lpu momomu
MHUKPOMETPEHHOTO BUHTA IOOUTHCS XOPOIIETo U300pakeHHsT 0OBEKTA.

e [lo okoHyanuu pa®OTHl C OOJNBLIUM YBEIMUEHUEM, YCTAHOBUTH MAaJIO€ YBEJIWYEHHE, MOIHSTH
00BEKTUB, CHATH C pab0OYEro CTOJIMKA MpenapaT, HAKPHITh MUKPOCKOI 3aIIUTHBIM KOJITTAKOM.

3. CobecenoBaHue MO BOMPOCAM TEMBI 3aHITHSI U PEILICHUE CUTYallMOHHBIX 3a/1a4.

4. O00CHOBaHHE THCTOJIOTUYECKUX MTPETapaToOB U AIEKTPOHOTPAMM;

5. CamocTtosTenpHas paboTa 00y4JaroUuxcsi ¢ THCTOJIOIMUECKUMHU IIpernapaTamMmu

6. CamocTosTenpHas paboTa 00y4yarouuXxcs ¢ THCTOJIOIMUECKUMH TpernapaTaMu

[Ipenapar 1: OgHOCIOWHBIA NPU3MATUYECKUM SMUTENNI KaHAIBIEB MOYKH KPOJIUKA.

Oxkpacka: reMaTOKCUIMH-3031H.

YBenuuenue: 60JbII0E.

Ha mpenapare cpe3 mouku XOpOIIO Pa3IMYUMBI JJaXKe C MAJIOro YBEJIWYEHHUS] 3aMKHYTBIE MOJIbIe
o0pa3oBaHUsl OKpPYIJIOW U OBaJbHOW (DOPMBI, KOTOpBIE MPEACTABISIOT COOOW Cpe3bl MOYEHHBIX
KaHaJbIEB, MEXIY KOTOPBIMH paclojiaraercs COeOUHHUTENbHAas TKaHb. HeoO0XoauMo paccMOTpeTh C
0O0JIBIIOTO yBEIMYEHHUs OJUH KaHaien. OOpaTuTh BHUMAHHE Ha SIUTEIHANIbHBIC KIETKH, BHICTUIIAIONINE
MpOCBeT KaHajbleB. KieTku nMeroT Kyouueckyro Gopmy, SIpo OKpYTioil (GopMbL.

Heob6xo1uMo 0TMETUTH KIETOYHYIO O0OJIOUKY, SAPO U IUTOIIa3My, T.€. CTPYKTYPhI KIETOYHON
(hopMBI OpraHu3aIuy KHUBOTO.

[Ipemapat 2: MeXKJIETOYHOE BEIIECTBO B PHIXJION COETMHUTENBHON TKaHU.

Oxkpacka: xeNe3HbIi TeMaTOKCUIIHH.

YBenuyenue: 6oblIoe.

[Ipu okpacke mpemapaTa KeJIe3HbIM MeMaTOKCUIMHOM HEO0OXOIUMO BHauaie HAaWTH ONTUMAIbHO
(CBEeTIIO) OKpAIIeHHBIH Yy4acTOK, B KOTOPOM CTPYKTYyphl OyAyT pacroiaraThbCsi MeHee IUIOTHO.
CTpyKTypHBbIE KOMIOHEHTHI MEXKKJIETOYHOTO BEllecTBa — aMOp(HOE BEIIECTBO M BOJOKHA.

[Ipenapat 3: Cummuiact. MplieyHbIie BOJIOKHA S3bIKA.

Oxkpacka: Xele3HbIN TeMaTOKCHIIHH.

YBenuyenue: 6oblioe.

B s3bike MMeeTcs HECKOJBKO TKaHeH, HAlTH clieyeT MBIIIeYHbIe CUMILIACTBI, UMeroImue Gopmy
JUIMHHBIX BOJIOKOH. OHH pacroliararoTcsl B s3bIKE€ B Pa3MUYHBIX HAMPABICHUSIX U MOITOMY MOMAAA0T B



pa3nuyHble Cpe3bl (MPOJOJbHBIE, MOMepeuHble U Kochie). [ m3ydeHuss HeoOXOAMMO BBIOpaTh OJUH
CUMIUIACT B IPOJOJIBHOM pa3pese, y KOTOPOro XOPOIIO BUHA MTONIEPEYHAs HCUEPUEHHOCTb.

[Ipenapar 4: Tpaxes cobaku.

Oxpacka: reMaTOKCUIMH-3031H.

YBenuyenue: 6obIioe.

[Ipenapat siBisieTCsi OMEPEYHBIM CPE30M Tpaxeu. BHYTpeHHsIs MOBEPXHOCTh TPaxeu BBHICTIIAHA
CIM3UCTON 000510uK0i. C MOBEPXHOCTH CIU3UCTas 000JOYKA MOKPHITA OJHOCIOWHBIM MHOTOPSIHBIM
MepLareabHbIM dnuTenueM. Ha 0oiblioM yBelIMUEHUH Ha alUKaJbHOM IIOJIIOCE KJIETOK OINpeACIsieTCs
KaeMKa, 00pa3oBaHHAsl PECHUYKAMHU.

[Ipenapar 5: ToHkas Kumka.

Oxkpacka: reMaTOKCUIMH-3031H.

VYBenuuenue: 60JbII0€.

Opran sBIsIETCS CIIOUCTBIM, COCTOUT W3 CIU3UCTOM, TOJCITU3UCTOM, MBIIIEYHOW M CEPO3HOU
o0osiouek. BHyTpeHHs4, cnu3ucTasi, 000J049Ka MOKPHITA OJHOCIONHBIM IIMIIMHAPUYECKUM snutenareM. Ha
anMKalbHOM TIOJIOCE SMIUTENUsl OIpeneNsieTcs IIeTOYHas KaeMmkKa, 0Opa3oBaHHAs MHUKPOBOPCHUHKAMHU
SIUTETNOLUTOB.

[Ipenapat 6: BxiroueHus xupa B KJIETKaxX NEUYEHH.

Oxkpacka: cynaH 4epHbIi B u kapMuH.

VYBenuuenue: 60JbII0€.

[Ipenapat npencrasiser coboit cpe3 MeueHu aKCoIO0TIsl, OKPAIIEHHbIH ClelMaTbHbIM KpacuTelIeM
— CyJIaHOM YepHBIM B JuIsi BBISIBICHHS BKIIOUEHUN Kupa B remaronutax. [Ipu OosbiioM yBemndeHUU
MHKPOCKOTIA BUIHBI KJIETKA — TEMaTOIUThI, MHOTOYTOJLHON (DOPMBI C KPYITHBIMUA PO3OBBIMH sijipaMu. B
[ATOTIIIA3ME MPUCYTCTBYIOT YEPHBIE OKPYTJIbIE BKIFOUEHHUS PA3HBIX Pa3MEPOB — BKITIOUEHUS KHUPa.

[Ipenapar 7: BkiitoueHus rivKoreHa B EYEHHU.

Okxkpacka: peaktuB llIundda n reMmaToKCHUINH.

YBenuuenue: 60JbII0E.

[Ipenapat npenacraBiseT coO0M cpe3 MEUSHH aKCOTOTIISI, OKPAIIEHHBIN CTICIIHATBHBIM KPaCHUTEIEM
— peaktuBoM llludda ans BeIABICHHS TIMKOTeHA. B IEHTpanbHOW 4YacTW cpe3a HAWTH KIIETKH, TIIe
TJIMKOTEH PAaCIoyiokeH OoJjiee paBHOMEpHO. [ MKOreH BUAEH B BUIE KPAacHBIX TIIBIOOK. flpa KIEeTOK
OKpaImBarTcs 0a30(HIBHO.

[Ipenapat 8: [IurMeHTHBIE BKIIOYEHHSI B KJIETKAX KOKU FOJIOBACTHKA.

[Ipenapat He okpaileH.

YBenuuenue: 60JbIIO0E.

[Ipenmapat mnpenacraBisier coboil cpe3 KoxHM JArymkd. llpu mamom yBETMYEHHH XOPOIIO
pa3IMuMMbl KJIETKH 3BE314aToll M maykooOpa3Hoi (opMbl. DTO NUrMeHTHbIE KieTkd. Ha Oosbliom
YBEJIIMYCHUH BUHO, YTO B LIEHTPE KIETKH UMEETCS OKPYIIIOe WMJIM OBAJIIBHOE MPOCBETICHUE B TOM MECTE,
IJIe pacroJiaraercs HeokpamieHHoe siipo. LluTomnasma Tena u OTpOCTKOB 3al0JIHEHa MHOTOYMCIIEHHBIMU
rpaHyJaMy MUTMEHTA MeJIaHWHA TEMHO-KOPHUYHEBOTO 1IBETA.

7. CamocrosiTeibHasi padora oO0y4alOIIUXCH C JJEKTPOHOTPAaMMaMH - JIECMOCOMa,
anuKaidbHas 4acTh KJIETKH IMPOKCHMAILHOTO OTAe’a HepoHa, peCHUTYATHIE SMUTEIHANTBHBIE KICTKU
Tpaxeu, KIeTOYHbIE PEeCHUYKH.

Bomnpocs! 11 OATOTOBKH 10 TeMe:

1. ®opMbI OpraHu3aluu KUBOTO.

2. OCHOBHBIE MOJIOKEHUS KJIETOYHOM TEOPUU HA COBPEMEHHOM JTarle.

3. OOmuii myian CTpoeHHsI KIETKA. XUMUYECKasi OpraHu3anus U Gu3n4ecKue CBOMCTBA KIETKH.

4. buonornueckass MemMOpaHa KaK CTPYKTYpHas OCHOBa JKH3HEACATEIbHOCTH KIIETKH: €€
MOJIEKYJISIpHAsi CTPYKTYypa, cBoicTBa. MccnenoBanue OMOIOTHYECKUX MEMOpaH B KIIETKE.

5. Knerouynasi moBEpXHOCTh: CTPYKTYPHBIE KOMIIOHEHTHI, () yHKIIHH.

6. MexaHu3Mbl TpaHCIOpTa BemecTB: up@dy3usi, MACCUBHBI W aKTUBHBI TpPaHCIIOPT.
OHJOLMTO3 U 3K30LUTO3.

7. PeuenTopHas (GyHKIUS KIETOUYHOU 00OIOUKH.



8. Anresus: MOHATHE, CTPYKTYpHAs U XMMHUYECKasi OCHOBA, M3MEHEHUE aAr€3UBHON CTIOCOOHOCTH
C BO3PAaCTOM.

9. MexKIIeTOYHbIE KOHTAKThI: IOHATHE, PA3HOBUIHOCTH, (PYHKIIMOHAIBHOE 3HAYCHUE.

10. Cnenmanu3upoBaHHBIE CTPYKTYPHI IUIA3MAaTHYECKOH MEMOpaHbl (MUKPOBOPCHUHKN).

Bonpocsl 1mo Teme IS CaMOCTOAITEJBLHOIO H3yYeHHUs] HMX oOyvyawommmucsa (ciaiji-
MPE3CHTAIH HA 2-OM MPAKTUIECKOM 3aHITHH).

1. T'uctoxumus (B TOM 4YHUCIIE ANEKTPOHHASI THCTOXUMUS): XapaKTEPUCTUKA METO/1a, BOSMOKHOCTH
Ha COBPEMEHHOM 3Tale, IPUMEHEHUE B OMOJIOTUN U METUIIMHE.

2. PammoaBrorpadms: XapakTepHCTHKa METOJa, BO3MOXXHOCTH Ha COBPEMEHHOM JTarie,
pUMEHEHHE B OMOJIOTUU U MEIUIITHE.

3. MMMyHOTHCTOXUMHUSA: XapaKTEpUCTUKAa METOJIa, BO3MOXXHOCTM Ha COBPEMEHHOM JTalle,
MIPpUMEHEHNE B OMOJIOTUU U MEULIMHE.

4. Meton1 GpaKIIMOHUPOBAHUS KJIETOK: XapaKTepUCTHKA METO/A, BO3MOKHOCTH Ha COBPEMEHHOM
JTarne, NpUMEHEeHne B OMOJIOTHH U METULIIHE.

5. Meronpl WCCIIEIOBAaHUS KUBBIX KIETOK — KYJIbTYpbl TKaHEW BHE- W BHYTPU OpraHU3Ma,
KIIOHUpOBaHUE, 00pa3oBaHUE TeTEpPOKapHOHOB M TUOpUIOB KieToK. [Ipmxu3HeHHas oOKpacka:
XapaKTepUCTUKa METO/Ia, BOBMOKHOCTH Ha COBPEMEHHOM 3Talle, IpUMEHEHHe B OMOJIOTUH U METULIMHE.

6. Mctopust OTKPBITHSI METOIA JIEKTPOHHON MUKPOCKOTIUH.

7. Bunel 31eKTpOHHOW MHUKPOCKONUU (TPAaHCMHMCCHUOHHASI U CKAaHUPYIOIIas): XapaKTepUCTHKa U
BO3MOKHOCTH Ha COBPEMEHHOM JTarle.

8. [IpuMeHeHne JEKTPOHHOM MUKPOCKOTIMH B OMOJIOTUU ¥ MEIUITMHE.

9. MeTo1pl U3rOTOBIECHUSI MUKPOOOBEKTOB IJIsl AIEKTPOHHONW MUKPOCKOIIUH.

Tema: [uronorus. [Toustue o muroriasme. ['manomnazma. Bxintouenusi. OpraHouipl: MOHSITHE,
knaccuukanuu. CTpyKTYpHO-(QYHKIIMOHAIbHBIE OCOOCHHOCTH HEMEMOpaHHBIX W MeMOpaHHBIX
opraHouioB. CTpyKTypHO-(pYHKIIMOHAIbHBIE OCOOCHHOCTH Anpa. JKU3HEHHBIM LUK KIETKH U €ro
peryisiiua. Kinetounsiit romeocrtas u ero peryisamnua. Anonto3. Hekpos.

Hean 3ansaTus: n3yduth MophoyHKIIMOHATEHBIE 0COOCHHOCTH MEMOPAaHHBIX M HEMEMOPaHHBIX
OpPraHoMIOB, BKJIIOYEHUN; HM3YYUTh CTPYKTYpHl siipa Ha YIbTPAaMUKPOCKOIMHYECKOM YpPOBHE U €ro
(GyHKIIMOHATBHBIE 0COOEHHOCTH; U3YyYUTh XKU3HEHHBIA LUK KIETKU; U3yYUTh KJIETOYHBIM roMeocTas u
MEXaHU3MBI €r0 PETyIUPYIOLIHE.

YyeOHas kapTa 3aHATHSA:

1. CobecenoBanue 1Mo BOIPOCaM TEMbI 3aHATUS U PELICHUE CUTYallMOHHBIX 3a/a4.

2. Crnaiia-nipe3eHTalyy 1o BOIPOcaM Ui CaMOCTOATEIBHOTO U3YUEHHUs 00yJaroIUMUCH.

3. OGoCcHOBaHUE TUCTOJIOTUYECKUX MIPETIapaToOB U AIEKTPOHOTPAMM;

4. CamocTosiTeJIbHAsI pa60Ta 00y4aIOLIUXCS € THCTOJOTHYeCKUMHU NpenapaTamMmu

[Ipenapat 1: @opMBbI U KOJTHYECTBO AJEP KIETOK.

B Ma3ske kpoBu (OKp. remM-303) — ILEIbHOE SIpO JUMQOLUTA, CETMEHTHPOBAHHOE SAPO
HenTpoduna. Ha cpese cnmHHOTO MO3ra (OKp. METUIICHOBBI CUHUI) B MYJIbTUIIOJIIPHBIX HEUPOHA — SAPO
OKpYrjioil wunu oBainbHOM ¢opmbl. Ha mnpemapaTe CTEHKM MOYEBOro My3bIps (OKp. TremM-303) —
MaJOYKOBUIHOE SIIPO MHUOILMTA, B MHOTOCIOWHOM IE€PEXOJHOM DJIUTEINU B IMOBEPXHOCTHOM CIJIOE
IBySJIepHBbIE SOUTeNUONUTH. Ha mpemapare cpeza mouku (OKp. TeM-303) — B IWIMHIPUYECKUX
SMUTENUATBHBIX KJIETKAaX SApa OBAIBHON (OPMBI, B SMUTEIUOIMTAX KyOMYECKOW (QOpMBI — OKPYTIIbIE
sanpa. Ha mpemapate neueHu yenoBeka (OKp. reM-303) — MOKa3aTh ABYAAEPHbIC TeNaTOIUTHI.

[Ipenapar 2: LlenTpocoma 1 BEpETEHO AENIECHUS SHUIEKIETKA aCKapH/Ibl.

Oxpacka: >kesIe3HbII reMaTOKCWINH 1o ['eliieHraiiny.

YBenuuenue: O0JbIIOE.

[IpemapaT mpencraBisieT co0oil cpe3 MaTKu ackapuisl. [Ipm ManoM yBenmWYeHHH HEOOXOAMMO
oOpaTuTh BHHMAaHHME Ha TO, YTO BCS MOJIOCTh MAaTKH 3arllojHEHa SHMIIEKIeTKaMU, HaXOISIIUMHUCS Ha
pasHbIX cTagusax pa3BuTHs. [lpu OONBIIOM YBETMYEHHWH 3apUCOBATh KIETKY A0 Hayaua JeJICHHs —
[UTOIIa3Ma SHIEKIETKH BaKyOJIU3UPOBaHA, B SAPE XOPOIIO PA3TMYUMbI TIILIOKH XpOMAaTHHA U SPHIIIKO.



PsanoM ¢ sanpom pacmnosiosKeH KIETOYHBIM LIEHTP, COCTOSIIMM M3 TEMHOM TpaHylbl — LEHTPHUOIH, U
OTXOJSIIIMX OT HEee B BUJE Jy4ell TOHKUX HUTEW — HeHTpocdepa. B kineTke Ha craauu meradasbl BUIAHO
paszesieHue KJIETOYHOTO LIEHTpa Ha LEHTPUOJIH, KOTOPbIE pacxoadarcsd K mojrocam KieTkd. OT Kaxaou
LHEHTPHUOJIHM OTXOJST TOHKHWE HUTH, 00pa3yromue BepeTeHo aeneHus. Hutu Beperena neneHus TSIHYTCS K
XpOMOCOMaM, JISKAIIMM B IIEHTPE KICTKH B BUJE «MeTa(pa3sHON TUIACTHHKI.

[Ipenapat 3: KapTuHbl MUTO3a B KJI€TKaX IEUYEHU aKCOJIOTIIS.

Oxkpacka: >keJie3HbI reMaTOKCUIIMH.

YBenndenue: 6obmioe.

Haiitu: npodasy, meradasy, anadasy u tenodasy.

[Ipenapat 4: Kommekc ['oyib/k1 B HEPBHBIX KJI€TKaX HEPBHOTO y3I1a.

Oxpacka: 00pab0TKa YeTHIPEXOKHCHIO OCMUSL.

VYBenuuenue: manoe 1 00JIbLIOE.

[Ipu manom yBenmM4eHMH MHKpOCKONa Ha nepudepuu cpe3a BbIOpaTh KPYIMHYIO KIETKY OKpYIJIoH
¢bopMbI, B IUTOIIA3ME KOTOPOW BUAHBI M3BUTHIE TeMHble HUTH. [Ipu OOJBIIOM YBEIMUYEHUU BUAHO
KpPYIIHOE CBETJIOE A]pO, TEMHbIE HUTH KOMIUIEKCa [ 0JIbJIKM, OKPYKAIOLIEro sSapo B BHUJE KIyOKa WU
KOP3UHKH.

[Ipenapar 5: MUTOXOHIpUH B JMUTEINH KUIIEUHUKA ACKAPHUBI.

Oxkpacka: o MeToty AIbTMaHa.

VYBenuuenue: manoe 1 00JIbLIOE.

[Ipu manom yBenmMYeHMH MHKPOCKOIA BUJEH IUIACT KJIETOK MpHU3MaTHUecKON (hOpMBI, Jiexalen
Ha TOHKOW OazanbHOU MeMmOpaHne. Ha anmukanbHBIX KOHIIAX KJIETOK BUIHBI MUKPOBOPCUHKH, 0Opa3yromine
kaeMKy. [Ipu GonpioM yBennueHUM 0OpaTUTh BHUMaHUE Ha pPacloJOKEHHbIE B Oa3anbHON YacTu OneHo
OKpallleHHbIE s/ipa, coAepxkamue 1-2 sapeimka. B nuTonnasMe Haja sSApOM BUAHBI TEMHO OKpallleHHBIE
KaIleJIbKHU XKUPA, @ HaJl HIMU — MUTOXOHJIPUH B BUJIE KPACHOBATBIX 3€PHBINICK U KOPOTKUX NAJIOYEK.

5. CaMocTosiTe/IbHAsI padoTa 00y4arOMXCsl ¢ JEKTPOHOIPAMMAaMHM - SHJOTIIa3MaTHYECKast
CeTh, MUTOXOHJPHS, JIM30COMBI, BHYTPUKIETOUHBIM ceTdarelii ammapaT ['oibaxku, siiepHas o00Jouka,
AP0 KIIETKH, SAPBILIKO.

Bomnpocs! 11 NOATOTOBKH 110 TeMe:

1. OcHOBHBIE CTPYKTYpHblE KOMIIOHEHTBHI LMTOIUIa3Mbl. ['ManoruasMa: XMMHYECKMH COCTaB,
¢u3nyeckue CBONCTBA, 3HAYCHUE.

2. Opranouapl knerku. Kiaccupukauus: 1o pacnpoCTpaHEHHOCTH, IO CTPOEHHIO, IO
BBITOJIHAEMBIM (DYHKLIUSAM.

3. PubocoMsl: XMMHUYECKHH COCTaB, CTPOEHHE, 3HAUECHHE.

4. CrpoeHue, Xxumuueckas M (PyHKUIMOHAJIbHAs XapaKTEPUCTHKA OPraHOMJIOB, COCTABISIOIIMX
LUTOCKEJNET KIETKU: MUKPOTPYOOUKH, MUKPO(DHIAMEHTBI, IPOMEKYTOUHbIE (DMIIAMEHTBI.

5. LleHTpHOaM: pacpoCTPaHEHHOCTb, YIbTPAMUKPOCKOIINYECKOE CTPOCHHE, CTPOEHHE.
6. Kinerounslii HeHTp: cTpoeHHe U GYHKIIMOHAIBHOE 3HaYECHHUE.
7. PeCHUYKHU M KXT'YTUKH: CTPOCHHUE, MEXaHU3M JIBU)KEHUS.
8. BkioueHusi: pa3HOBUAHOCTH, 3HAUEHUE.
9. OpraHouspl KIETKHM, YydacTBywlue B cHHTe3e M TpaHcmnopre BeuiectB (OIIC, ammapar
I'onbkn): cTpoeHue, pa3sHOBUAHOCTH, PYHKIUH.

10.CtpyktypHO — (YHKUMOHAJbHAs  XapaKTePUCTUKAa OPraHOWJOB, YYaCTBYIOIIUX B
SHEPTrONpPOU3BOJICTBE (MUTOXOHIpUH). BoXuMudeckass OCHOBa SHEPreTHYECKOro 0OMeHa.

11.CtpykTypHO — (PYHKIIMOHAIbHBIE OCOOEHHOCTH JHM30COM. POib JIM30COM B OCYIECTBIICHUH
3aLIUTHBIX U MUIIEBAPUTEIbHBIX QYHKIUI KIETKH.

12.TlepokcucoMsbl: cTpoeHHE U (PYHKIIMOHAIBHOE 3HAYECHHUE.

13.Anpo: dopma, konuuectBo. IloHATHE O SAEPHO-LUTOMIA3MATUYECKOM COOTHOIIEHHUH U €ro
CBSI3b CO CTENEeHbI0 AU HEepeHITUPOBKU KIETKH.

14.CtpykTypHBIE KOMIOHEHTSHI SI/Ipa MPU CBETOBOM U 3JEKTPOHHOIN MUKPOCKOIIHH.

15.nepuas obOosiouka: cTpoeHue, 3HadeHne. CTpoeHue sIEpPHOI MOPHI.

16.Kapuonna3zma: XMMHUYECKHI COCTaB, 3HAUCHHE.

17.Tlonsitue o xpomatuse. I'eTepo-, 3y— 1 1MOJIOBOM XpOMaTHH B UHTEP(a3HON KIETKE.



18. Xpomocombl: 00U M1aH CTPOCHHUS, pa3HOBUIHOCTH. [loHATHE O TeHOTHTIE U (PEHOTHIIE.

19. Snperuko: ctpoenue, 3HaueHue. CBSA3b MEXKIY KOJIMYECTBOM SIPHINIEK M (PYHKIMOHAIBHOU
AKTUBHOCTBIO KIIETKH.

20. XXu3HEHHBI MK KJICTKH: OCHOBHBIC TMEpPHOJbI, UX Mopho — (yHKIHOHATBHAS
xapakTepucTuka. OCOOEHHOCTH )KM3HEHHOTO [IUKJIA Y PA3JIMYHBIX BUAOB KIECTOK.

21. Perymsiuus KIIETOYHOTO LHWKJIA: TOHATHE, (DAKTOpPBI, peryaupyromue npoiardepaTnBHyO
AKTUBHOCTD.

22. MWUTO3: OCHOBHBIC CTa/IUU, BO3PACTHBIC H3MCHCHHSI.

23. KiietouHslif roMeocTas — KakK IMOCTOSTHCTBO BHYTPEHHEW Cpe/Ibl KJIETKH U OOIIHe MEXaHU3MbI
ero obecreuyeHusl.

Bonpocskl o Teme 1J151 CAMOCTOSITEILHOTO H3yYeHHsI HX 00yYAIOIIUMHUCH.

1. AnanTanus KJIETOK K TMOBpPEXAAIOMMM (aKTOpaM Ha MOJEKYISPHOM, CYOOPTaHOWIHOM U
opraHougHOM YypoBHsX. [loHsATHE 00 OOpaTUMBIX M HEOOPATUMBIX H3MEHEHHUSAX. XapaKTepUCTHUKA
arornTo3a, OTIMYMEe OT Hekposa. JuddepeHnmpoBka kak Qakrtop amantanuu. BHyTpukIeTo4YHas
pereHepariys, ee 3HaUCHHE B TIPOIIECCE aaNTalluH K IIOBPEKAAIONINM (pakTopam:

®TOMEOCTa3: MOHITHE, MEXaHU3MbI TOME0CTa3a;

eayanTanus KIETOK K TMOBPESKAAONINM (aKkTopaM Ha MOJEKYISIPHOM, CyOOpTaHOMIHOM U
OPraHOUIHOM YPOBHSIX;

eTI0HATHE 00 0OPAaTUMBIX U HEOOPATUMBIX H3MECHECHHUSX;

€ arIoITO3: UCTOPHS OTKPBITHS, TIOHITHE, BUIBI allONTO3a,;

e (akToppl, BBB3BIBAIONIME amomnTo3. MexaHuU3MBl  amonrTo3a. 3MeHeHuss MemOpaH
aroONTOTHYECKUX KIETOK. BHOXMMHUYECKIE MTPOIECCHI TIPH alloITO3¢;

e Mopostoruyeckas XapakTeprucTUKa anonTo3a, OTINYHUE OT HEKPO3a;

®3HAYEHME alrloNTO3a B aHTEHATAIbHOM U ITOCTHATATHLHOM MEPUOJE;

o muddepeHITMPOBKa KaK (HaKTOp aganTaIuu;

®BHYTPUKIJIETOYHASI pEreHepalys, €€ 3HaueHHWe B IMpoliecce aJanTalud K MMOBPEXIAONINM
(dhakTopam.

2. MeXKIIETOUHbIE B3aUMOJICHCTBUS — TyMOpajbHBIC, PEICNTOPHBIC, B3aMMOJICHCTBHE Yepe3
BHEKJIETOYHBIM MaTPUKC U LIEIEBU/IHBIC:

® [IOHATHE O KIETOYHOM curHanu3auy. CUrHaJlIbHbIE MOJIEKYJIbI U UX XapaKTePUCTHKA;

® [IOHATHE O NAPaKpPUHHOM, ayTOKPUHHOM, OSHIAOKPUHHOM U HWHTPAKPUHHOM MEXaHH3Max

JEMCTBHS CUTHAJIBHBIX MOJIEKYII,

® CTPYKTypa MeMOpaHHOTO perentopa. CUrHAIU3aus ¢ y9acTUEM KIETOYHBIX PElEnTOPOB;

® BUJIbI MEMOPAHHBIX PELIETITOPOB U X XapaKTEPUCTUKA;

® OCHOBHBIE CHCTEMbl BHYTPUKIETOUHON TMepeAayd TOPMOHAIbHOTO curHaia. CrepouaHas

CUTHAJIbHASI CUCTEMA;
® HOHHBbIC KaHANbl: O0IIas XapaKTepuCTUKa, poidb B Imepenade curHaiga. OcoOeHHOCTH
(G YHKIIMOHUPOBAHUS HIOHHBIX KaHAIOB;

® BTOPUYHBIE MECCEH/IKEPHI;

® perenTopsl, cBsizanHblie ¢ G-Oenkamu;

® POJIb BHEKJIETOYHOTO MaTPUKCa B MEKKIETOYHBIX B3aUMO/ICHCTBUSX.

Tema: O6mas rucTonaorus. JNUTearaaIbHble TKaHU.

Heab 3aHATHA: U3Y4UTh TMCTO(MH3HOJIOTHIO MOKPOBHOTO U JKEJIE3UCTOTO SIUTENUS; PACCMOTPETh
0COOEHHOCTHU IK30KPUHHBIX JKETIE3.

Y4yeOHast kapTa 3aHATHS:

1. 3anonHeHne anbOOMHOTO JIMCTA MO JAHHOM TEME - OJHOCIOWHBIA BBHICOKUH MPU3MAaTHUECKHI
SMUTENUH KaHAIbLEB MOYKM (OKpacka TeMaTOKCHIMH — DO3HMH, yBEIMYEHHE Majoe W O0OJIbIIoe),
OJTHOCJIOMHBI MHOTOPSIHBIA MepLATeNbHBIA AMUTENUNH KUIIeyHHKa 0e33yOkH (OKpacka >Kele3HbIH
reMaTOKCHJIMH, YBEIHYCHUE MAJIOe M OOJIBIIOE), MHOTOCIOMHBIN IIOCKHH HEOPOTOBEBAIOLIMIA SMTUTEINN
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(numieBoa) (OKpacka TEMaTOKCHJIMH - J03WH, YBEIMUYCHHE Majoe W OOJIbIIOE), MHOTOCIOWHBIN
NEPEXOIHBII MUTEIHH (MOYETOYHUK) (OKpacka réeMaTOKCHIIMH - 903WH, YBEJIHMUYCHUE MaJIOe U 0OJIBIIOE),
IpocTasi pa3BETBIICHHAs albBEOJISIpHAs Jkene3a (cajabHas kese3a) (OKpacka T'€MaTOKCWJIMH — J03HH,
YBEJIIMYCHUE MAJIOE).

2. TectupoBanue.

3. CobecenoBanme MO BOMIPOCAM TEMBI 3aHATHS U PEIICHUE CUTYallMOHHBIX 33/1a4.

4. O00CHOBaHNE TUCTOJIOTUYECKUX MTPENAPATOB U AIEKTPOHOIPAMM.

5. CamocTosiTesibHasi padoTa 00y4aOMMXCH € THCTOJIOTHYECKMMH NpenapaTaMu

[Ipenapat 1: OnHOCTOWHBIN BHICOKUN TPU3MATUYECKUM SMUTEITUN KaHAJIBIIEB MOYKHU.

Oxkpacka: reMaTOKCUIMH-3031H.

YBenuueHue: manoe U 00JIbLIOE.

[Ipenapar mnpencrasnsier coboii cpe3 mnouku. Ha ngaHHOM nmpemapatre B cpe3  IoNalu
MIPEUMYILIECTBEHHO MOYEYHbIE KaHAJbIIbl, BHICTJIIAHHBIE OJHOCIONHBIM LWJIMHIPUYECKUM snuTtenvemM. Ha
OO0JIBIIIOM YBEIWYEHUH PAcCMOTPETh CTPOEHUE OTAEIBHOIO MOYEYHOro KaHanblia. Ilpu stom oOpaTtuth
BHMMaHHUE Ha TO, YTO BBICOTA AMMUTEIUAIBHBIX KJIETOK CYHIECTBEHHO MpPEBBIIIAET UX LIMPUHY. Snpa
SMUTETUOLUTOB OBAJILHON (POPMBI U pacnojiaratoTcsi Ha 0a3aJbHOM MOJIOCE KIETKU.

[Ipenmapat 2: OnHOCIONHBIA MHOTOPSATHBIA NPU3MATHUECKUH MepLATeNbHBIA  SIUTENNH
KHIIIEYHUKA 0€33yOKH.

Okpacka: Kee3Hblid FeMaTOKCUJIVH.

VYBenuuenue: manoe u 00JIbLIOE.

[IpenapaT npeacTasisieT co00i cpe3 CTEHKU KUIleYHHKa 0e33yOKH (aHOAOHTHI), KOTOpasi BhICTIIaHA
OJIHOCJIOMHBIM MHOTOPSJTHBIM MEpLATEeNIbHBIM 3nuTeiieM. Ha ManoM yBeTMYEeHMHM HAWTW SIUTETUAIbHBIN
CJIOM, UMEOIMI BHJI TOHKOM W3BUJIMCTOM IMOJIOCKH, KOTOPBIN JIEKUT HA TPAHUIIC BHEIIHEN W BHYTPEHHEH
cpenbl. COpUeHTHPOBATh Mpenapar SMUTENINEM BBepX MoJisi 3peHus. Ha OombIoM yBeIMueHUHM H3YYHUTh
ctpoenue snurenus. [Ipu sTom 0OpaTUTh BHUMaHHE, YTO JAHHBIN SMUTEINNH COCTOUT U3 MHOTOYHMCIEHHBIX
KJIETOK pa3MMyHOM (OpMBI M BEJIMYMHBI, TPAHUIIBI KOTOPHIX MPAaKTHUECKU HE pazIuyuMbl. B cumy
pa3HooOpazusi GopM SMHUTEITHOIMTOB MX S/Ipa TAKKE MUMEIOT Pa3inuHylo GhopMy (OKPYIIyIO, OBAIBHYIO) U
pacroniaraloTcsi Ha pa3HOM YpOBHE, 00pa3ysi HECKOJIBKO PSAJOB. Sapa 3MUTETNOLUTOB JISKAT B OCHOBHOM
Ha 0a3aJIbHOM MMOJTIOCE KIIETOK. [Ipu 3TOM BepXHUIA psifi 00pa3yroT siipa MPU3MAaTHIECKUX KIETOK, CPETHUN —
sapa OONBLIMX BCTABOYHBIX KJIETOK, HIDKHMM — MaibIX BCTaBOYHBIX KJIETOK. B BepXHHMX ydyacTkax
SMUTETUOLUTOB 3aMETHA IUIOXO BBIPAKEHHAs HCUEPUYEHHOCTb, OOYCIIOBJCHHAs TpPaHULIAMU KJIETOK.
[loBEepXHOCTh 3MUTENMATIBHOIO IUIACTa POBHAS M IMOKPhITA MHOTOYMCICHHBIMM pecHHUYKamMu. B coctase
SMUTENUATIBHOTO IJIaCTa ONPEEIISIOTCSA MPOCBETIIEHHbIE YYAaCTKU OKPYIJION WM OBaIbHOM (DOPMBI, KOTOPbIE
COOTBETCTBYIOT alMKAILHBIM TMOJIOCaM OOKAIOBUIHBIX KJIETOK, JIeXKAIIMX Ha Oa3aibHON MeMOpaHe MEXTy
MMOKPOBHBIMH KJIETKaMH. [ paHuIIa SMUTENTMAIBHOTO IUIACTa C MOJUIEKAIIEH COEMHNUTEIEHON TKAHbIO YeTKasl.

[Ipenapar 3: MHOTOCIOMHBIN MIIOCKUIA HEOPOTOBEBAOLIUIN SIUTEITUMI.

Oxpacka: reMaTOKCUIMH-3031H.

YBenuyeHue: Majoe U 00JIbIIoe.

[Ipenapar mpencraBisier coOoi cpe3 muieBoja. Ha ManoMm yBelIMYeHHWH HAWTH Ha TpaHULE C
BHEIIHEW Cpelod SIUTENUAIbHBIN IUIACT B BUAE Y3KOH, SIPKO OKpallleHHOW Mosiockh. COpHeHTHpPOBaTh
mpernapaT dSIUTeNMeM BBepX mouist 3peHus. OOpaTuTh BHUMaHKE, YTO TPAHUIIA SIUTENUS U MOAJIekKaIleH
COEJIMHUTENBHOM TKaHU HOCUT YeTKUM Xapakrep. OT cOeMHUTENBHON TKaHU SMUTENUH OT/eNeH Oa3anbHON
MeMOpaHOM, KOTOpasi MpH CBETOBOM MHUKPOCKONHMM He BUAHA. Ha OOJbIIOM yBEIMYEHUH H3YYUTh U
3apucoBaTh Ipemnapar. PaccmoTpers Bce cimou  onuTenus.  basanpHBIM €O IIPENCTaBIICH
SMUTETUOLUUTAMH HWIMHAPUYECKOH (MpU3MaTnieckoi) GopMbl, KOTOpBIE MJIOTHO MPUIISKAT APYT K JAPYTY.
Snpa B 3THX KJIETKaxX MPEeUMYIIECTBEHHO OBATBbHOW ()OPMBI M pacrosiaraiorcs Ha 0a3ajbHOM IOJIHOCE
ki1eTok. Ha moBepxHOCTH 0a3aibHBIX SMUTEIHOLMTOB JexaT OoJjiee HU3KHE KJIETKU MPEUMYIECTBEHHO
KyOudeckoil (hopMbl. DTH KIETKH B COBOKYITHOCTH 0Opa3ylOT HMIMMOBAThIN CJIOH. SIpa KIeTOK HIMIIOBaToOro
crost okpyrioit opmsl. [IumoBatelit coit cOCTOUT U3 HECKONBKHX (3-4) psaoB kieTokK. [loBepXHOCTHBIN
CJIOH AMUTENus NpeICTaBIeH KIETKaMH YIUIOLUIEHHOW (OpPMBI, pacrioararoliecsi B HECKOJIbKO CloeB. Sapa
3TUX KIETOK OBAIBHOM (hOpMBbI (YIIJIOIIEHBI). YIUIOIIEHHbIE KIETKH JAHHOTO SIUTENUS TakXkKe JexaT B
HECKOJIBKO CJIOEB M 00pa3yroT MOBEPXHOCTHBIN CIIOM.



[Ipenapat 4: MHOroC/I0MHBIN NEPEXOIHbIN SMUTEINH.

Okpacka: reMaTOKCHIIMH-3031H.

YBenuuenue: Manoe u GOJIbIIoE.

[Ipenapat mpencraBnsier coboii cpe3 MouerouHuka. Ha manoM yBemMYeHWW HA TpaHUIlC TKaHEH
(BHYTpeHHE cpelpl) W BHEUIHEM cpelnbl HAaWTU SIUTEIMAIBHBIM IJJaCT B BUJE Y3KOH IIOJIOCKH.
CopueHTHpOBaTh Ipenapar SMUTEIUEM BBEpPX IO 3peHus. PaccMOTperb NepexoiHbli SMUTENUN Ha
OO0JIBIIIOM yBeIMYeHUU. [lepexXOoHbI AMUTEM pacroyiaraeTcs Ha 0a3anbHON MeMOpaHe, IMOoJi KOTOpPOU
HaXOJUTCS COEAMHUTENbHAs TKaHb. ba3aibHbI ClI0M TpeAcTaBiIeH KIETKaMu KyOuuyeckoil (opmbl,
CoZIepKallMMH  OKpyrybie sipa. [IpoMexyTodHbIid €10l 00pa3oBaH KPYIMHBIMH KJIETKaMH, KOTOPBIE ITIPH
MIOMOIIA OTPOCTKOB COXpPAHSET CBs3b C OazanpHON MeMmOpaHOW. KieTkm mmeroT simpa OKpyriiol (hOpMBL.
[ToBepXxHOCTHBIN CJI0H 00pa3oBaH KPYIMHBIMH KyIOJI000pa3HOil (hOPMBI KIETKaMH, B KOTOPBIX HaXOIATCS
s7pa OKpyrioi (popMsl.

MHOTOCHONHBIA  MEPEXOJHBIA  ANUTEIMA HA THCTOJOIMYECKUMX TNpernaparax IIpH  CBETOBOM
MHUKPOCKOIIMM OTJIMYAETCSl OT MHOTOCIOMHOTO IUIOCKOTO HEOpOroBeBaroliero (opMou saep KIETOK
MMOBEPXHOCTHOTO CJIOS. B MHOTOCIOIHOM MepexoHOM spa OKPYTion (OpPMBI, @ B MHOTOCIIOMHOM TUIOCKOM
HEOPOTOBEBAIOIIEM — YIUIOIICHHOU (DOPMBI.

[Ipenapar 5: [IpocTas pa3BeTBiIeHHAs ANBBEOJISIPHAs XKere3a (CanbHas Kemesa).

Oxkpacka: TeMaTOKCUIIMH — 303HH.

YBenuuenue: Manoe.

[Ipenapat mpeacTaBisieT co0o0il cpe3 KOKH BOJOCHCTOM YacTH TOJIOBBL. Ha mMajom yBenwmueHun
HaWTH Ha rPaHUIIE BHEIIHEW U BHYTPEHHEN Cpebl MHOTOCIOWHBIN TUIOCKHI OPOTOBEBAOIINI SITUTEIUN.
B noanexareil coeqMHUTENBHON TKAHU PACIOJIAratOTCsl MHOTOUHCIIEHHBIE CPE3bl KOPHEN BOJIOC, & TAaKKe
MHOTOYHCIIEHHbIE TOTOBbIE M CaJIbHbIE Kele3bl. PsjgoM ¢ KOpHEM Bojioca HaWTH KOHLEBOM oTheln
CaJIbHOM ’KeJe3bl, MMEIOUINM Oosiee M MeHee OKpyriayto ¢opmy. CTeHKa KOHIIEBOIO OT/AEja BBICTIAaHA
MHOTOYMCIICHHBIMUA KPYIIHBIMU CEKPETOPHBIMU KIIETKAMH, KOTOPBIE HMEIOT CBETIYIO SYEHCTYIO
nuroriazMy. CekpeTopHbIE KIETKH JIeKaT Ha Oa3anbHOM MeMOpaHe, KOoTopas TIpH CBETOBOM
MHUKpOCKOIIMU He omnpenensercs. Ha 6azanbHoll MemOpaHe, 1o nepudepun CeKpeTopHOro OTAesa JeKaT
MHOTOYHCIICHHbIE MEJIKHE KaMOuallbHbIe (CTBOJIOBBIE) KIETKH, KOTOPbIE HMEIOT OBajbHbIE spa. I1o mepe
(G depeHInPOBKY KIETKHA CTAaHOBATCS 00Jiee KPYIHBIMH, a B MX LUTOIUIA3M€e HAKAIIMBAIOTCS KaIlEIbKH
xupa. Ilpu o6paboTke mnpenapata COMpPTAMU JKUPOBBIE BKIIOUEHHSI PACTBOPSIOTCS U HA UX MECTe
o0pa3yloTcst NycTOThl (sf4elKM), MOATOMY LHUTOIIa3Ma NpuoOpeTaeT NEHMCThIH Xapakrep. B
IIOBEPXHOCTHO PACIOJIOKEHHBIX CEKPETOPHBIX KJIETKAaX COJEp’KaTcs MUKHOTUYECKHE (CMOpIIECHHBIE)
A1pa, 4TO YKa3bIBaeT Ha I'MOellb KIETKH, XapaKTepHYIO Ul FOJOKPUHOBOIO THUma cekpeuuu. Koporkuit
BBIBOJIHOM MPOTOK B BHUJE TPYOOUKU OTKPHIBAETCSA B BOJIOCSAHYIO BOPOHKY. BBIBOJIHON NMPOTOK MOKPHIT
MHOTOCJIOMHBIM JIUTEINEM.

[Ipenapat 6: OTHOCTIONHBII TUIOCKUI SMUTEINA — ME30TENUH.

Oxpacka: UMIIperHanus a0THOKUCIIBIM CepedpoM ¢ MOJKPACKOH Sep FreMaTOKCUIMHOM.

VYBenudeHue: Manoe u 0oJIbIIoe.

[lpemapar  mpexacraBiusier  co0OM  IJIEHKY — CalbHMKA,  KOTOpas  COCTOMT W3 TOHKOM
COEJIMHUTEIbHOTKAHHOM IIACTUHKH, HOKPBITOH ¢ 00eUX CTOPOH IUIOCKMM OJHOCIONHBIM snurtenveM. Ha
MaJIOM YBEJIMYEHUU BHJIHO, YTO SIUTEIMA COCTOMT M3 MHOTOYHCIIEHHBIX KIIETOK, IUIOTHO IPHIICKAIUX
ApYr K ApYry. MexIay KIeTKaMH BCTpedaroTcs OKpyriaoi ¢opMel orBepcTus. Ha OosblioM yBeanyeHUH
HE00X0IMMO OOpaTUTh BHUMAHUE Ha TOHKUE, HEPOBHbIE M M3BUIIMCTBIE TPAHULIBI KIETOK. B ka0 KieTke
UMeeTcsl OJTHO WJIU JIBa siipa OKPYIJION MM OBabHOM (OpMbL. B muTomiazme KieToK MOKHO BCTPETUTh
rpaHyibl cepeOpa, BhIIABIINE TP OKPAcKe Mpernapara.

[penapat 7: OqHOCIONWHBIM KyOUUECKUH SMUTENNI KaHAJIBIIEB TTOYKH.

Oxpacka: TeMaTOKCHJIMH - S03HH.

VYBenudeHue: Majoe 1 O0JIbILOE.

[penapar mpexacraBisier coOoit cpe3 mouku. Ilouka cocTOMT M3 OGOJBIIOrO KOJMYECTBA TPYOOK, B
KOTOpBIX MPOUCXOAUT oOpazoBaHMe Moud. Ha MajgoMm yBenMYeHHMHM HEOOXOIMMO pacCMOTPETh
MHOT'OUYHCIIEHHbIE TIOYEYHbIe KaHAIbIbl Ha MONEepeyHoM paspese. Ha GONbIIOM yBeTMUEHUH HW3YyYUTh OJUH
nouyeyHbli KaHaien. OOpaTuTh BHUMAaHUE, YTO KaXKJbl IMOYEUHBIM KaHajell BBICTJIAH OJHOCIOMHBIM



KyOMYeCKHM SIHUTENNEM, BCE KIETKH KOTOPOrO MMEIOT OJMHAKOBYIO BBICOTY M IIUPUHY. B Kakmoil kieTke
uMeeTcss OKpYrjaon (OpMbI OAHO WM J(Ba S/pa, KOTOpPBIE PACIONaraloTcs B 0a3aJbHOM YacTH KIIETKH.
OnuTenuaibHbIe KIETKH JIeKAT Ha 0a3albHONH MeMOpaHe, KOTopas He BUAHA. B cuiy TOro, 4To BCE KIIETKH
OJIMHAKOBOW (hOPMBI M BEJIMYMHBI IIPOCBET MOYEYHOTO KAHAJIBIIA POBHBIN U OKPYTIIOH (POPMBI.

[Ipenapar 8: MHOTrOCIONHBIHM IIOCKUI OPOTOBEBAIOLIHI SMUTENNNA KOXKU NAJIbLIA.

Oxpacka: reMaTOKCHJIMH 1 031 H.

YBennyeHue: Manoe.

[Ipenapar npencrasisieT co00il cpe3 KoXKu najblia yeraoBeka. Ha Manom yBennMueHHUH Ha TPaHULIE C
BHEIIHEH Cpenoll HalTu snuTenvanbHbld muact. OOpaTUTh BHUMaHWE HA TO, YTO 3TOT SIUTEIHUN
OTJIMYACTCSA OT JIPYTUX SIHUTEIUEB CBOEH OOJBIION TOJIIIMHOW. DTOT AMUTEIMNA JISKUT Ha OazaabHOU
MeMOpaHe, KOTopasi He pa3iMuuMa IMPH CBETOBOW MHUKPOCKONHH. [ 'paHWIa SMUTEIHaIbHOTO IUIacTa U
MOJJIeXKAIeH COEIUHUTEIbHOW TKaHM 4YeTKas, HO HepoBHas. B 0azanbHOM ciloe JiexaT KIETKU
MIPU3MATHYECKON (POPMBI, KOHTYpPBI KOTOPBIX Pa3IM4MMBI I1JI0X0, TOITOMY O (JOpPME ITUX MOYKHO CYIAUTH IO
dopme ux saep. Anapa 6a3abHBIX AMUTEITUOIUTOB OBAILHOM (opmbl. [{uTorasma kieTok 6a3aabHOTO CIIos
OKparuBaercsi 6a30UIbHO, TaK KaK B 3TOM CJIO€ pacIioylaraeTcsi O0JIbLIOE KOJIMYECTBO CTBOJIOBBIX KIIETOK.
Ha 6a3zanpHOM ci10€ JISKUT IMMTOBATHIN CJIOHM, COCTOSIIMN W3 HECKOJIBKUX PSI0OB KyOMUECKUX KIIETOK, Spa
KOTOPBIX UMEIOT OKpPYIiyto (opMy. 3€pHUCTBIN CIION MMeeT BUA ApKOM 0a30(pMIbHO OKpALIEHHON Y3KOU
nojiocku. KieTku s3Toro cios ymioumieHHOW (GOpMbI U XapaKTEpU3YIOTCS HaJMYHMEM B ILUTOIUIa3Me
MHOTOYHMCIICHHBIX 0a30()MIIBHO OKpAIllEeHHBIX TPaHyl. 3a STUM CJIO€M JIeKUT Y3Kas SPKO OKpallleHHas
T0JIOCKA - OJIECTSAIINI CJION, KOTOPBII COCTOUT U3 IBYX MJIM TPEX CJIOEB IUIOCKUX KIIETOK, TPAHHIIBI KOTOPBIX
HE pa3IM4MMBbl, TaK KaK 3TOT CJON mpomuTaH OenkoM 3nieuauHoM. CaMblif MOBEPXHOCTHBIN CIIOW JAHHOTO
SMUTENNS - POTOBOM. DTO CaMblil IIUPOKUI CIIO, OH COCTOUT W3 POTOBBIX YEIIYEK, HACIAUBAIOIIUXCS JPYT
Ha Jpyra. Porosbie yeniyiiku HUMeIOT HeYeTKHE KOHTYPBI U HE COJepKaT siiep.

[Ipenapat 9: IIpocTas Hepa3BeTBICHHAs TpyOUaTas Kejesa.

Okpacka: reMaTOKCHJIMH — 303H1H.

YBennueHue: Majoe.

[Ipenapar mnpeacraBisieT coOoil cpe3 MmaTku. Ha MamoMm yBEIMYEHHH HAWTH TMOKPOBHBIN
OJHOCJIOWHBIA MWIMHApUYECKUUA snuTenuil. [lox snurennem pacnonaraeTcsi COCIUHUTENIbHAS TKaHb, B
KOTOpOil pacrnojiararorcs MHOTOYMCIICHHbIE jkelie3bl. KoHIeBble OTAENbI Kelle3 UMEIOT BUJ TPYOOuKH,
KOTOpasi He pa3BeTBieHa. BciencTBue 3TOro KOHLEBBIE OTHEbl MOMANAOT B CPE3 MPEUMYILIECTBEHHO
MPOI0JIbHO. BBIBOAHOM MPOTOK ITHX JKEJIe3 OYeHb KOPOTKUH, UMEET BUJI HEOOJBIIONW Y3KOW TPyOKH U
OTKPBIBAETCSI HA IOBEPXHOCTU OKPOBHOIO ITUTEIIUS.

[Ipenapar 10: I[Ipocras anbBeosipHas kejie3a KOKHU JIATYILIKH.

Okpacka: reMaTOKCUJIMH — 303H1H.

YBenuueHue: Majoe.

[Ipemapat npenctaBisier coboi cpe3 Koku JArymkd. C Majaoro yBEIUYEHHUS PACCMOTPETh
&Kele3y, B KOTOPOU BBIBOJIHOM MPOTOK HE BETBUTCSA, & KOHIIEBOW OT/IEN UMEET OKPYriIyto Gopmy.

[Ipemapar 11: CnoxxHas pa3BeTBICHHas albBeOJsIpHAs Keye3a (MpocTara HEMOJOBO3PETIOro
YKUBOTHOTO).

Okpacka: reMaTOKCUJIMH — 303HUH.

VYBenuueHue: Majoe.

IIpenapar npeacraBnseT coboit cpe3 MmpeacTarenbHo xene3nl. JKenesa ¢ MOBEPXHOCTH MOKPHITA
Karcysnoi. OT Kancynbl OTXOIAT TSKU COEIMHUTENIBHON TKAaHM, KOTOPBIE JEINIAT JKEIe3y Ha JOJIbKU. B
CHIIy TOTO, YTO KeJIe3a ABJIAETCS CIO0XHOW M PAa3BETBICHHOM, KOHIIEBBIE OTIENBI U BBIBOJHBIE IPOTOKH
MIONaIal0T B CPE3 MHOTOKPATHO U B Pa3HbIX HANPABICHUSX.

CamocrosiTesibHast padora o0y4yalmmxcsi ¢ IJIEKTPOHOTPAMMAaMHM - alMKajbHAas 4acThb
SMUTENNAIBHON KIETKH KUIIEYHOW BOPCUHKHU, PECHUTYATBIE dIIUTEINANIbHBIE KIIETKU TPaxeH, JeCMocomMa
KJIETKH HIMIIOBATOTO CJIOS KOXH KMBOTa 4eJIOBEKa, OOKATOBUIHAS JKEJIE3UCTas KJIeTKa, KOHIIEBOM OT/iel
MO/KEITYI0YHON XKEIE3bl.

Bomnpocs! 111 NOATOTOBKHU 110 TeMe:

1. Onpenenenue TKaHu.

2. Knaccudukanus tkaneit Kennukepa u Jletiaura.
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. Cneuuduyeckue Mpu3HaKy SMUTETUATBHON TKaHH.
. I'eneTnveckas KiacCUpUKALIUS STUTETHAIBHBIX TKAaHEH.
MopdodyHKIMOHAIBEHBIE 0COOCHHOCTH SMUTETNATBHON KIIETKH.
bazanpHas MmemOpaHa: MoHsATHE, CTPOCHUE, (PYHKITMOHATIBHOE 3HAYCHHE.
Mopdonoruueckas KiaccupHKaIys SIUTETHATBHBIX TKAHEH.
. OHOCIONHBIN AMUTETH: TTIOHITHE, PA3HOBUIHOCTH, CTPOCHUE, PACIIONIOKECHHIE, 3HAUCHHE.
. MHOTOCIOWMHBIN MUTENNN: TOHATHE, PA3HOBUIHOCTH, CTPOECHUE, PACIIOJIOKEHUE, 3HAUCHUE.
0. IloHsATHE O JKEJIE3UCTOM ODIHUTEIUH M MOP(OJIIOTHYECKHE OTIMYHS €r0 OT HEXKEIE3HCTOTO
AIUTENHS.
11. IonaTHE 00 SK30KPUHHBIX JKEJIE3aX U UX OTIUYHUS OT SHIOKPUHHBIX JKeJIe3.
12. OOmwmii maaH CTPOEHUS SK30KPUHHBIX XKeTe3.
13. Knaccudukanmsi SK30KpUHHBIX Kelie3 MO CTPOCHHUI0 KOHIIEBBIX OT/EIOB W BBIBOJHBIX
MIPOTOKOB.
14. Knaccudukaius 3K30KpUHHBIX KeJe3 110 XapaKTepy BBIACISIEMOI0 CEKpeTa.
15. Knaccudukaius 5K30KpHUHHBIX JKeJle3 10 MEXaHU3MY BBIJICIIEHUS CEKpeTa.

P ©O©oo~ND U~ W

Tema: OOmias xapakTepuCTHKa TKaHEeW BHyTpeHHeH cpeapl. Kposs.

Henan 3ansiTust: U3yanth MOPPOPYHKITMOHATBHBIE OCOOCHHOCTH KPOBU KaK TKaHU.

Y4yeOHas kapTa 3aHATHSA:

1. 3amonHeHue arbO0OMHOTO JHMCTa IO JIAHHOW TeMe - Ma30K KPOBH YeJOBeKa (OKpacka IO
PomaHnoBCKOMY, yBennueHHEe Manoe 1 OO0JIbIIOE).

2. TectupoBanue.

3. CobecenoBaHue MO BOMPOCAM TEMBI 3aHSTHSI U PEILICHUE CUTYallMOHHBIX 3a/1a4.

4. O00CHOBaHHE THUCTOJIOTUYECKUX MTPEMAapaTOB U AJIEKTPOHOTPAMM.

5. CamocrosiTesibHAasi padoTa 00y4aloIUXCs ¢ THCTOJOTHYeCKUMM TNpenaparamMmu

[Ipenapar 1: Me3enxuma - SMOpHOHAIIbHAS COSTMHUTEbHAS TKAHb.

Okpacka: reMaTOKCUJIMH 1 3031H.

YBenuuenue: manoe u 00JIbLIOE.

[Ipenapat npexactabisieT coboii cpes 3apoapiiia. Ha Manom yBennyeHnu MexIy GOpPMUPYIOLTUMUCS
OpraHaMu HEOOXOJWMO HalTH SMOPHUOHAILHYIO COEIMHUTEIBHYIO TKaHb, IPEICTABICHHYIO CBETJIBIMU
MeJIKUMHU KieTkamu. Ha OosblioM yBENTMYEHMHM pPAacCMOTPETh CTPOCHHE ME3EHXHMMHBIX —KIIETOK.
Me3eHXUMHbBIE KIETKH HMEIOT OTpocTyaryilo (3Be3muaryio) ¢opmy. CBOMMH OTPOCTKaMHU KJIETKH
KOHTAKTUPYIOT JApPYyr € JApyroM. B Kaxaol KiIeTKke HMEeTCs KpPYIHOE CBETJIOE SJIpOo, KOTOpoe
pacronaraere B LIEHTPE KIETKH.

[Ipenapar 2: Ma3ok KpOBH JIATYILKH.

Okxkpacka: a3yp u 303uH 110 PoMaHoBcKOMYy.

YBenuueHue: Masioe 1 O0JIbILoE.

[Ipenapat npeacrapnser coboil Ma30K KpOBHU JATYIIKH. Ha MajaoM yBelIHYeHUH PacCMOTPETh Ma3oK
U 0OpaTHTh BHHMAaHHE, YTO Ma30K COJEPHT B OCHOBHOM KpAacHbIe KpOBSHBIC TeJblld - SPUTPOIUTHL
[uTomnnasma SpUTPOIIMTOB OKPAILIMBACTCS PE3KO OKCH(UIBHO. B KaXIoM SpUTpOLIUTE CONEPIKUTCS OIHO
a3ypouibHO okparieHHoe s1po. [IpocmarpuBas Ma30K, MOXKHO BCTPETHTh KIIETKH Oe0i KPOBH, JIEKallie
Mexay sputpormtamu. [Ipemapar mpemiaraercs mis TOro, 4TOObl yOEAUTHCSA, YTO JPUTPOIMTHI KPOBH
36MHOBOJHBIX SBJIIOTCA AIPOCOIEPKALTUMH.

IIpenapar 3: Ma3ok KpoBH 4enoOBeEKa.

Oxkpacka: a3yp ¥ 2031H 110 POMaHOBCKOMY.

VYBenudeHue: Majioe 1 O0JIbILOE.

[Ipenapat npezacrasisier cob6oif Ma3ok KpoBH yenoBeka. CHavama He0OXOMMO MPOCMOTPETh MAa30K
Ha MaJIOM yBEJIMYEHHH U YOSTUTHCS, YTO OH COACPKUT B OCHOBHOM 3PUTPOIIHUTHI, MEKIY KOTOPHIMU MHOTIA
BCTpEUAIOTCs JICMKOIMTHI C TEMHO OKpalieHHbIMU sapamu. OOpaTuTh BHHUMaHWE, YTO JPHUTPOLUTHI
nepudepryueckoil KpoBH 4YelOBeKa He coiepkar sjaep. Ha OonbIIoM yBeIWYeHMH pacCMOTPETh Bce
(opMeHHBIE 2EMEHThI KPOBH. MHOTOUYHCICHHBIE SPUTPOIUTHI OKpamuBarTcs okcuduibHo. [lpu sToMm
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LEHTpaJIbHAS YacTh 3PUTPOILMTOB OKpAIIUBaeTcsi 0oJiee CBETIIO, ueM nepudepuueckas 4actb. [loctaButh
B II0JIC 3pEHUS BEPXHUU JIEBbIM KpailHMM y4acTOK Ma3Ka, a 3aTeM, IOCTEHNEHHO IepeMelias ero cieBa
HAIrpaBo, HEOOXOMMO PACCMOTPETh BCE BCTpEUAroUIMecs JICHKOIMTHL. Cpeiu KIeTOK Oenoi KpOBH Yalle
BCTpevaroTcs JuMpouutsl U HeUTpouisl. Cpean muMGOUUTOB B NepupEpUIECcKOil KPOBU 4YEIOBEKa B
HOpPME MOXXHO OOHApyXHUTh TOJBKO Majible M cpegHue JUMQOIMTh. Manble TuM(OnUTH 10 pazMepam
MEHBIIIE SPUTPOIMTOB. Maibie TMM(POLUTH IMEIOT KPYITHOE TEMHOE KOMIIAKTHOE 0a30(pHIIbHO OKpAIIEHHOE
PO, KOTOPOE 3a0JIHAET IOYTU BCIO LUTOIUIAa3My. LIMTOIIa3Mbl HACTOJIBKO Majlo, YTO €€ MOKHO C TPYAOM
pPaccMOTpETh MPH CHIILHOM yBenmmueHuH. Cpeqaue JTMMQOIUTHI XapaKTePH3YIOTCS HATMYMEM KPYTJIOTO WIH
crerka 6000BHIHOTO sAPa, KOTOPOE TAK)KE 3aIOTHSAET OOJIBIIYIO YaCTh IUTOILIA3MBbI, OJTHAKO IUTOILIA3MbI
B 3THX KJIETKaX 3HAYUTEIHHO OOJIBILE, YEM B MAJBIX JIUM(OIUTAX, U OHA OKPY)KAET SIPO CO BCEX CTOPOH B
BHUjIe CBeTIIOro 000 ka. Heirpodmibel 6onee kpyrHbie, yeM TuM@onuThl. B Ma3ke nepudeprudeckoil KpoBu y
3I0pOBOIO  4YeJOBEKa MOXHO HAWTH  CEIMEHTOSIEPHBIM M MaJOYKOSIAEPHBIM  HEHTpoduIibL.
CermeHToOsIIepHbIE HEUTPOPUIIBI CONEPKAT CErMEHTUPOBAHHOE SI/IPO, COCTOSIIEE M3 HECKOJIBKHUX JOJIEK.
Pexxe ynmaercss BCTpeTUTb HE3pesblii HEUTpoui - MaJOUYKOAAEpPHBIN, KOTOPBI OTIMYAeTCs OT 3PENoro
HAJIMYMEM S/Ipa, UMEromero (GopMmy majiodkd win OyKBBI «Sy. Llurormazma 3THX KIIETOK OKpalIuBaeTCs
CBETIO OKCUpUiIbHO. [IpM CHIBHOM yBENMYEHHMM B LMTOIUIA3ME HEUTPOPHUIOB MOXKHO Ppa3IUuUTh
CIEUU(PUUECKYI0 3€PHUCTOCTh. 3€PHUCTOCTH HEUTPO(HIOB OYeHb MeJKas (IbUIEBUIHAS), paclpereieHa
PaBHOMEPHO MO BCEW IMTOIIa3ME€ U OKpAIMBAETCS CMEChI0 OCHOBHOTO M KHUCJIOTO KpacuTens (asypoMm u
D03MHOM) B CHPEHEBBIN IBET. DO3MHO(HI UMEET pa3Mephbl TaKue ke, KaKk HEUTPODHII WK JTaKe HECKOJIHKO
MIPEBBILIAET €ro. SApo 303nHO(MIA COCTOUT U3 CETMEHTOB, HO KOJIMYECTBO CETMEHTOB HEOOJIBIIOE — JIBA,
pexe Tpu. D03MHO(UI XapakTepu3yeTrcs HaJIWYUeM MHOTOYMCICHHBIX KPYIHBIX, PaBHOMEPHO
PaCMOJIOKEHHBIX B IMTOIUIa3ME€ TpaHys, KOTOpbIE OKpAIIMBAIOTCS TOJBKO KHCIBIM KpacHTEIEeM pPe3Ko
okcupmibHO. basodun Ha 0OBIYHBIX Y4eOHBIX Npernaparax HalTH, Kak MpPaBWIO, CIO0XKHO, W ISl €ro
paccMOTpeHHsT HEOOXOAMMO BOCIIONIB30BaThCs JEMOHCTPAIIMOHHBIM TpenaparoM. IIpu 3TomM HeoO6XoauMo
00paTuTh BHUMaHKE, 9TO 0a30(III IMEET TaKUE K€ Pa3Mephl, 4To U HeHUTpodmiL. Sapo 6azoduia cocTout u3
CErMEHTOB M CKPYYEHO, MO3TOMY B Ma3Ke MMEET HenpaBWiIbHYIO (opmy. JIIsl 3THX KIETOK XapaKTEpHO
HaJIMYHAE KPYIHOM, PaCIIOJIOKEHHOW HEPABHOMEPHO MO LUTOILIA3ME 3E€PHUCTOCTH, KOTOPAs OKPALIMBAETCS
OCHOBHBIM KpacuTesieM, Kak MpaBujIo, B (PUOJICTOBBIA IBET. MOHOIMTHI SIBIAIOTCS CaMbIMU KPYITHBIMH
KJIETKaMH KpOBU. JlIsI HUX XapakTepHO HAIMYME KPYIMHOTO OOOOBHIHOW (OPMBI sizipa, OKPYKEHHOTO
uuTomaMoil. KpoBsiHble MIACTUHKK HAa OOBIYHBIX Ma3zKaxX MMEIOT BHJI MaJCHBKHX 0a30(pHIIBHBIX Teel]
HeorpeesieHHoH (hopmbl. MHorna TpoMOOLIUMTEI CKIIEUBalOTCs U 00pa3yroT HEOOJIbIINE CKOTIJICHHUSL.

[Ipenapat 4: Ma30k KpoBHU 4eIOBeKa.

Oxkpacka: Kpe3uJIoBbIi (hHOJIETOBBIH.

YBenuuenue: manoe u 0oJIbIIoE.

[Ipenapat npezacraBisieT co00il Ma30K KPOBU YeNIOBEKa, OKPAILIEHHBIN CIEHUATLHBIM KpacuTesIeM,
MO3BOJIAIOIIMM BBISIBUTH MOJIOJIBIC SPUTPOLMTHI - PETHKYIOUWTHL. Ha ManoMm yBeanyeHuu HeoOXOIuMO
YBUJIETh MHOTOYHCIICHHBIE SPUTPOLIUTHL. 3aT€M YCTAaHOBUTH CHIILHOE yBEIMYEHUE, PU KOTOPOM Ha (hoHe
3pENbIX APUTPOLMTOB HAWUTU PETUKYJOUUTHI. PETUKYIOUUTH OTIMYAKOTCS OT 3PENIbIX 3PUTPOLUTOB
HaJIMYMEM B IEHTPAJIbHON YaCTU KIETKU MEJIKOW 3ePHUCTOCTH, OKPAILIMBAOIIEHCS B (DMOJIETOBBIH IIBET.

6. CamocrosiTeibHasi padora o00y4yalIMXCSl € JJIEKTPOHOTPAMMAMM - DPUTPOLIUTHI,
CEerMEHTOSICPHBI HEHUTPODUIBbHBIN JTEHKOIUT, 303MHO(DUIBHBIA JIEUKOUUT, 0a30(UIbHBIN JIEHKOIUT,
mumbonut, T-mumdonut, B-numdorut, koHTakT T-KuUiepa ¢ OmyXoiaeBol KIeTKOH, KOHTakT T-kuiuiepa
C KJIETKOW MMIIEHbIO, MOHOLIUT, KPOBSIHbIE IUIACTMHKH, OTAEJICHHE TPOMOOLMTOB OT MErakapHuOLHUTOB,
HOCTAMOPUOHATIBHBIN JPUTPOIIOd3, IPUTPONOI3 (BBIOPOC sapa), HEWTPO(UIBHBIN TPaHYIOLHTONOI3,
503MHO(UIIbHBIN IPaHyJIOLMTOIO0?3, 6a30(UIIbHBIH I'PaHyJIOLMTOIO0?3, MOHOJILIUTON0I3,
TPOMOOLIMTONO033, IUM(OLUTOIO033, BEIXO 3PUTPOLIUTA U3 CUHYCA B KPACHYIO MYJIBITY CEIE3EHKH.

Bonpocs! 111 NOATOTOBKH 110 TeMe:

1. O0mast xapakTepucTHKa TKaHEH BHYTPEHHEN CPeIbl.

2.Me3zeHxuMa: TIOHSTHE, UCTOYHUKH Pa3BUTHS, CTPOCHHE, (DYHKIIUH.

3.11man cTpoeHust KPOBU KaK TKaHU.

4. XapaKkTeprCcTHKa MEeXKIIETOUHOTO BEIIECTBA KPOBH — IJIa3MBl.

5. DpUTPOLMTHL: COJEpKaHKe, CTPOeHHUE, (DYHKIIMOHAIBHOE 3HAUCHHE.
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6. JIeWKOIUTHI: IOHATHE, COCpPKaHue, Kiaccudukarus, oomiee QyHKIIMOHAILHOE 3HAUCHUE.
7.T'paHyJIOLUTHL: TIOHSITHE, CTPOSHHE, PA3HOBHIHOCTH, ()YHKIIMOHAIILHOE 3HAUCHHE.

8. ArpaHyJIOLUTHL: TIOHSATHE, PA3HOBHHOCTH, COJICP)KaHUEe, 3HAYCHHE

9. TpomOOIUTHI: coliepKkaHue, CTpOeHNE, (PYHKIIMOHAILHOE 3HAUCHHUE.

10. INonsTHe 0 NeHKOUTapHOH (POopMyIie U TEMOTrpaMMe.

Tema: CoeauHUTENbHBIE TKAaHU: WCTOYHHUK PAa3BUTHUS, IUIAH CTPOCHMS, KIACCU(PUKALIMSL.
Knerounsie 31€MEHTH COECIUHUTEIBHONW TKaHW. BHEKIETOYHBIA MATPUKC COEOUHUTEIIBHOW TKAHMU.
Perenepanus. Tkanu co crieliMaibHBIMU CBOWCTBAMH.

Henb 3aHsaTHSA: U3YYUTh MUKPOCKOTIMYECKOE U YJIBTPAMUKPOCKOIIMUECKOE CTPOCHHE CTPYKTYPHBIX
AJIEMEHTOB BOJIOKHUCTBIX COCTMHUTEIbHBIX TKAHEW U TKAHEW CO CIIEMATbHBIMHA CBOMCTBAMH.

YueOHas kapTa 3aHATHS:

1. 3anonHenue anbOOMHOTO JIUCTa MO JAHHOM TeMe - pbIxJias HeO(POPMIIEHHAs COEAUHUTEIbHAS
TKaHb B CTEHKE OpraHa (OKpacka reMaTOKCHJIMH-03HH, YBEIUUCHHE MaJioe), TIOTHAs Heo(opMIIeHHAsS
COC/IMHUTENbHAS TKaHb JEPMbl KOXH (OKpacka OpCEWH, YBEIMYCHHUE Mayoe), MPOJOJIbHBIA cpe3
CyXOkmiusi (OKpacka TI'eMaTOKCHIIMH-03WMH, YBEIUYCHHE Mayoe), Oenas >KHpoBas TKaHb (OKpacka
reMaTOKCHIMH-03HH, JKeJIe3HbII TeMaTOKCHIINH, YBEJTUUYEHUE MAJIoe).

2. TecTupoBaHmUe.

3. CobecenoBaHue MO BOMPOCAM TEMBI 3aHITHS U PEILIEHUE CUTYallMOHHBIX 3a]1a4.

4. O00CHOBaHHE THCTOJIOTUYECKUX MTPENApaToOB U ANEKTPOHOTPAMM.

5. CamocTosiTe/ibHasi paboTa 00y4aroLUXCH € TUCTOJ0THYeCKHMH NpenapaTramMmu

[Ipenapart 1: Peixnas HeopopMIIeHHAS] COEMHUTEIbHASI TKAaHh B CTEHKE OpraHa.

Oxkpacka: reMaTOKCHJIMH U S031H.

VBennyeHue: Manoe.

[Ipenapar mpezacrarisieT coOOM Cpe3 CTEHKHM MOYeBOro my3wips. Ha ManoMm yBenwdeHWW HaWTH
MHOTOCJIOMHBIA TMEPEXOHBIM JMUTENUN, TOKPBIBAIOIIMN BHYTPEHHIOIO TOBEpXHOCTh oprana. llon
MEPEXOHBIM DIUTEIINEM JIOKHUT phIxjias Heo(pOpMIIEHHAs COEOUHUTENbHAs TKaHb. ['paHulia Mexmy
MIEPEXOJHBIM JIUTEIIMEM U COEIMHUTEIBHON TKAaHBIO JOCTAaTOYHO dYeTKkas. CoequHuTenbHas TKaHb
oKpaiumBaercsi 61e1H0 OKcU(HIbHO. KostareHoBbIe BOJIOKHA JISKAT OECIopsiIOYHO, HO 0oJiee TIOTHO, YeM B
IUIGHOYHOM TMpernapare. JTO CBSI3aHO C HEKOTOPHIM YIUIOTHEHHMEM IIpenapara B Xoje 00e3BOKHBaHHS IpPU
W3rOTOBJICHUH TMapadHUHOBBIX Cpe30B. Mexay BOJOKHaMM B HEOOJBIIOM KOJMYECTBE BHIHBI sfpa
COEIMHUTEIIbHOTKAHHBIX KJIETOK. MeXay BOJOKHAMU M KJIETKaMH MMEITCA CBETJIbIE YYACTKH,
COOTBETCTBYIOIIME aMOp(HOMY BellecTBY. Tak Kak JUid BbISBICHHUS aMOP(HOTO BellecTBa HEOOXOAUMBI
CHEeMAIbHBIE METOJbI UCCIEA0BAaHUs, HA JAHHOM IIpernapare, OKpalleHHOM MeMATOKCHJIMHOM U 303HHOM,
amMop¢HOe (OCHOBHOE) BEILIECTBO HE BHJIHO.

[Ipenapar 2: IInotHas HeoopMIICHHAS COSAMHUTENbHAS TKaHb IEPMbI KOXKH.

Oxpacka: opceuH.

YBenuueHue: Manoe.

[Ipenapar mnpencraBiseTr co0oil cpe3 KOXKHM Taiblla YeloBeka. Ha MamoMm yBenuyeHMH Ha
MOBEPXHOCTU Tpenapara HalTH MHOTOCJIOWHBIM IUIOCKHWW oporoBeBarowmil snutenuid. [log smurenuem
JISKUT phIXJias HeoOpMIIEHHAs! COEAMHHTENbHAs TKaHb, OKpaluBaromiascs oneaHo. OOpaTHUT, BHUMaHUE,
YTO TPaHUIA MEKIY SIUTETHEM U COCAUHHUTENHFHOW TKaHBIO 4eTKas, BOJHOOOpas3Has. B cuimy Toro, urto
COCMHUTENIbHAsT TKaHb BJAETCS B SNMTEIMNA B BHUIE COCOUYKOB, ITOT CJIOM HA3bIBAETCSI COCOUYKOBBIM. 3a
COCOYKOBBIM CIIOE€M JISKHUT CETYaThlil CJIOW, 0O0pa3oBaHHBINA IMJIOTHON HEO()OPMIIEHHON COETMHUTETHHOMN
TKaHbl0. B oTimume oT peIxiioi HeoPOPMIIEHHON COEMHUTENBHON TKaHH, I/Ie UIMEeTCs MHOTO aMOp(hHOTO
BEIIECTBA, B IJIOTHON COEAMHHUTEIBHON TKaHU aMOP(HOTO BEIIECTBA MAJIO U MHOTO TOJICTBIX KOJIJIAr€HOBBIX
BOJIOKOH. OOpaTUTh BHUMAaHHUE, YTO B ITOM TKaHHW MyYKH KOJUIAr€HOBBIX BOJIOKOH JIEXKAaT OECHOpPSIOYHO,
MO09TOMY TKaHb Ha3bIBaeTcss HeopopMieHHOH. [1yuku KOJIareHOBBIX BOJIOKOH Ha Mpernapare MonajgaroT B
Cpe3 MpOJI0JBHO, KOCO WM monepedHo. [Ipu okpacke OpcemHOM KOJIIAr€HOBBbIE BOJIOKHA OKPAIIMBAIOTCS B
KOpHUYHEBBIN 1IBET. KpoMe KostareHOBbIX BOJIOKOH JAHHBIN BU KPACUTENIS IO3BOJISIET BBISIBUTh 3JIACTUYECKUE
BOJIOKHA, UMEIOIINX BUJ] TOHKUX M TEPEIIICTAIONIMXCS BOJOKOH, KOTOPhIE OKPAIIMBAIOTCS B (DHOJICTOBBII
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1BeT. MEXIy MHOTOYMCICHHBIMH Cpe3aMH BOJIOKOH JIeKaT (uOpoONacTel, siApa KOTOPHIX XOpPOIIO
UICHTU(UIMPYIOTCS Ha TIpenapare.

[penapart 3: [1po1oabHBINA Cpe3 CYyXOKUITHSL.

Oxkpacka: reMaTOKCHJIMH U 031 H.

YBenuyeHue: Manoe.

[Ipenapar npecTaisieT co00H MPOAOIBHBIN cpe3 CyXoxmTHusl. CyX0KWIMe IOCTPOCHO, B OCHOBHOM,
U3 TUIOTHOM OQOPMIICHHOW COCAMHUTEILHOW TKAaHMW, KOTOpas COCTOUT U3 OOJBIIOTO KOJWYESCTBA
KOJUIar€HOBBIX BOJIOKOH M HEOOJIBIIOTO KOJIMYECTBA aMOP(HOTO BELIECTBA, I03TOMY BOJIOKHA JISKAT IUIOTHO
IPYTr OTHOCHUTENBHO Apyra. B ImioTHOW OGOPMIICHHOW COSIMHUTEIFHON TKAaHM KOJUIareHOBBIE BOJIOKHA
JIe’KaT yHOpsIOYEHHO, TO €CTh MTapajuIeNIbHO APYT APYry. Mex Iy KOJIareHOBbIMU BOJIOKHAMU JIEKAT 3peJible
¢ubpobnacTe! - pubpouutel. KosmareHoBbIe BOJIOKHA CYXOKUJIHSI MIPUHATO HA3bIBATh IIyYKaMHU MEPBOTO
nopsiika. TakuMm oOpa3oM, MyYKH NEPBOro MOpsAKa Pa3sTpPaHUYMBAIOTCS CYXOXKHIJIBHBIMU KJIETKAMU -
¢ubporramMu. B cuily MIOTHOTO pacHoOiOXKEHHUsS BOJIOKOH KIETKHA pPACHoJIararoTcss MEXAYy HHUMHU
MIPOJIOJbHBIMU psiiamu. Ha ManoMm yBeNTWYeHMHM MOYKHO YBUAETH MPOCIONKU PBIXJION HEO(POPMIIEHHOM
COEJIMHUTENFHON TKaHH, COJIepKallledd MHOTO KJIETOK, 0OyCIOBIMBAOIIUX 0a30(HIbHYIO OKpAacKy. DTH
MPOCIIOWKH PBIXJION COENWHUTEIBHOW TKAHW HA3bIBAIOTCS JHIOTECHOHHEM. OJHJIOTCHOHWUN COIECPXKUT
KPOBEHOCHBIE COCYIbl M pa3TpaHUYMBAET IIyYKH BTOPOTO MOpsiAKa, MpeacTaBisioniue coboit
COBOKYITHOCTbH KOJUIar€HOBBIX BOJIOKOH.

[Ipenapat 4: benas >xupoBas TKaHb.

Oxpacka: reMaTOKCUJIUH U DO3HH.

VYBennuenue: maioe.

[Ipenapar mpencraBiser coOoit cpe3 si3bika (uiau apyroro oprana). [Ipm ciabom yBenmdeHUH
M3YUYUTh Mpernapar U HalTH CKOIIeHHe 0esoil ;KUpOBOM TKaHH, OTJIMYAIOIIEHCS! CBOEH CBETIION OKPACKOM.
IIpu cnabom yBeaMuYEHHH, a 3aTEM M IPU CUIIBHOM YBEJIMYEHUU yOEeIUThCs, YTO Oernasi )KUpoBas TKaHb
COCTOMT U3 MHOIOYHCIICHHBIX CBETJIBIX KJIETOK HENIPABUIBHON ()OPMBI, INIOTHO NPWISKAIIUX IPYT K IPYTy,
Y HAIIOMUHAET COThl. B Kakm0# KJIeTKe COOEPKUTCS OHO OBAJIBHOE SIPO, PACIHOJIOKEHHOE Ha neprdepun
aJIIOLINTA, TA€ COXpaHseTcsi HeOOJbUION 000JOK OKCH(UIBHO OKpalleHHOH LUTOmIa3Mbl. OcTaiabHas
YacTh LUTOIUIa3Mbl KJIETKH HE OKpAIIMBAETCs, B CBA3M C TeM, BCS KJIETKA 3allOJHEHA OJHON OO0JIbIION
Karuiel skupa, KoTopas py 00e3BOKMBAHUM TIpenapara B CIIMPTaxX pacTBOPSIETCA.

Ilpenmapar 5: Peixnasg BoJIOKHUCTas HEO(GOPMIICHHAs COEIMHUTENIbHAs TKaHb IOJKOKHOM
KJIETYaTKH.

Oxpacka: xele3Hblii FTeMaTOKCHJIMH.

VBenuuenue: OoJbILOE.

[Ipemapar  mpencraBiasier  co0OM  IUIGHOYHBIM — mpenapaTr,  OKPALICHHBIM  KEJIe3HbIM
IeMaTOKCUIMHOM, IO3BOJIIOIIMM YETKO DPa3IMYUTh CTPYKTYPHBIE AJIEMEHTBHI PHIXJIONH HEO(POPMIICHHON
COEJIMHUTENbHON TKaHu. Ha MasioM yBelnn4eHnH MpoCMOTPETh BECh MpenapaT U yOeIuThCs B HEOJHOPOTHOM
OKpacKe pa3JIM4HbIX yJaCTKOB: OJJHM YYAacCTKM OKpalleHbl OYeHb TEMHO, APYrHe - O4eHb OJIEHO, YTO
CBSI3aHO C OCOOEHHOCTSIMH MCIOJIb30BaHHOTO Kpacurens. HeoOxoaumo BbIOpaTh Wi M3ydeHHs Y4acTOK
«IIPaBUJILHO» OKpAlleHHbI (HE OYeHb TEMHO, HO U HE OYeHb OnenHo). YOeaurbcs B TOM, YTO pbIXJias
HEeo(pOpMJIIEHHAs! COC/IMHUTENbHAs! TKAaHb COCTOUT M3 Pa3HOOOPA3HBIX KJIETOK U MEXKIETOYHOIO BEIECTBA,
IPE/ICTAaBJICHHOI'0 BOJIOKHAMHU, MEXIY KOTOPBIMU JIEKUT CBETJIO OKpAILEHHOE MPOCTPAHCTBO. DTO MECTO
pacronoxeHuss amoppHoro BemiecTsa. [Ipy CHIBHOM yBETMUEHUH HEOOXOJUMO YBUAETh KIETKH Pa3HOM
¢dopmel 1 BenunHbL. Cpean KIETOK BeTpeyaroTes (rOpoOIacTsl - KpYIHbIE HEMPaBUIBHOM MM OTPOCYATOM
(bOpMBI KJIETKH, ¢ HEUETKMMHU KOHTypaMmu. Snpa ¢pudbpo01acToB KpynHbIE, OBAJIbHBIE, CBETIIBIE C MEIKUMHU
3€pHBIIIKAMH XPOMAaTHHA U C OJHUM MJIM HECKOJBKUMM SpbIIKaMU. Makpodaru (rMCTHOLMTBI) OKPYTJIOH
WM OBAIBHOW (popMbl. OHHM XapaKTEpH3YIOTCS YETKUMU W3BbEACHHBIMU KOHTYpaMH. SIIpo 3THX KIETOK
TEMHOE, OKpYIJIOH WM OBalbHOM (opMbl, pexe cierka 0o0oBuIHONW ¢GopMbl. Cpemu KIETOUHBIX
SNIEMEHTOB BCTPEYAIOTCA TYYHbIE KJIETKH - KJIETKH OKPYIVIOW WJIM HENpaBHIbHOW (POpMBI, HUTOIUIA3Ma
KOTOPBIX COAEPKUT MHOTOUYNCIIEHHBIE KpYIHbIE IpaHynbl. Cpenu KIETOK COEIVHUTENIBHOM TKaHW 4acTo
BCTPEYAIOTCS] KJIETKU KPOBH - JTMMQOLUTHI, OTINYAIOLUINECS TEMHBIM KOMIAKTHBIM SAPOM U HEOOJIBIINM
000JIKOM LHUTOIUIa3Mbl. MeX/Iy KJIEeTKaMu JIeXaT MHOTOYMCIIEHHbIE BOJIOKHA. KoiuareHoBble BOJIOKHA
UMEIOT BUJI TOJICTBIX HHUTEH, Jekar OecropsiiouHo. Mexly KOJUIareHOBBIMU BOJIOKHAMM JIeKaT TOHKHE,
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CWJIBHO BETBSIIMECS >JIaCTUYECKUE BOJIOKHA. BOJIOKHA M KIIETKM HOTPYXEHBI B aMOpP(HOE BEILIECTBO,
KOTOpPOE€ HE PA3IMYMMO, TaK KaK JUISl €r0O BBISBICHHUS TPEOYIOTCS CIIEMAIbHBIE METObI HCCIIEJOBAHUS.

[Ipenapat 6: Hakorienue Kpacku TpUIIAHOBOTO CHHETO B TUCTUOLIUTAX.

Oxpacka: KapMUH.

YBennueHue: Majoe.

[Ipemapar mpencraBisier co0Ol cpe3 KOXKHU JIAOOPATOPHOTO KMBOTHOTO, KOTOPOMY TIPH KH3HU
BBEIIM KpacWUTENb - TPUIIAHOBBIM CUHUH. ['paHynbl KpacuTens MHOIVIOIIAIOTCS TMCTHOLMTAMU PAa3IMYHBIX
opraHoB. Ha Mmanom yBenmuueHMH HEOOXOIMMO YBHUACTh MakpodarajgbHble KICTKA KOXH, spa KOTOPBIX
MOJKpAIlleHbl KapMMHOM. B muTOIIa3Me 3TUX KIETOK COJEp)KaTcs MHOTIOYMCIEHHbIE 0a30(uIbHO
OKpalllEeHHbIE TPaHYJIbl KPACUTEJIS.

[Ipenapar 7: IlonepedHslil Cpe3 CyXOKUIIUSL.

Oxpacka: reMaTOKCHJIMH U 031H.

YBenudeHue: Maioe.

[Ipenapat npencrapisier coOoi monepedHslid cpe3 cyxoxuaus. Ha 3ToM mpenapare KosutareHOBbIE
BOJIOKHA pa3pe3aHbl morepek. Mexay BOJIOKHAMM JIeKaT IMOINEpeyHO paspe3aHHble (puOpormrtel. Mexay
KOJUIAr€HOBBIMU  BOJIOKHAMHM BUJIHBI OCTPOBKM pPBIXJIOW HEO(POPMIIEHHOM COEIMHUTENIBHON TKaHH,
coJiepskalieil OONbIIoe KOJIMYECTBO KIIETOK, B CHITy YETO 3TH OCTPOBKH OKPAILUBAIOTCS PE3KO 0a30(MIIbHO -
9TO 3HJIOTEHOHM, KOTOPBIM pasrpaHUUYMBAaET MyYKH BTOPOro Mopsjaka. B cocraBe sHAOTEHOHHSI MOXHO
BCTPETUTH KPOBEHOCHBIE COCY/IBL.

[Ipenapar 8: IlmoTHas opopMeHHAs COEAMHUTENBHASI TKAHb AJIACTHYECKOU CBS3KH.

Oxkpacka: TUKpO(yKCHH.

VYBenuuenue: Maioe.

[Ipenapar npencrasiser coOol TPOJIOIBHBIA Cpe3 AIacCTUYeCKoW CBs3KKM. Ha manom yBenmndeHuun
HEOOXOMMO OOpaTUTh BHHMAHUE, YTO DSJIAaCTUYECKasl CBS3Ka COCTOMT W3 IUIOTHOW O(OpMIICHHOM
COEIMHUTENHHON TKaHU U MOSTOMY COJIEPKUT MHOTOUYHMCIICHHBIE BOJIOKHA, PACIIONIOKEHHBIE YIIOPSA0YEHHO,
U HEOOJBIIOE KOJIMYECTBO KJIIETOYHBIX AJIEMEHTOB. DJacTUYECKas CBSI3Ka COCTOUT M3 3JIaCTHYECKUX
BOJIOKOH, IUIOTHO PACHOJIOKEHHBIX JPYr OTHOCHTENBHO JApyra. ODJacTUYECKHE BOJIOKHA OKpPAIICHBI
MUKPOPYKCMHOM B JKENTBIA IBeT. Mexkly BOJIOKHaMH JiexarT (UOPOIUTHL, sapa KOTOPHIX XOPOILO
UASHTUDUIMPYIOTCS JaXe MpU MaloM yBenndeHuu. Kpome Toro, HeoOXoMMO yBUAETH MPOCIOMKN PHIXJION
HEO(OPMIIEHHON COENMHUTENILHONW TKaHH, COJEpiKallde OOJbIIOE KOJIMYECTBO KIETOYHBIX 3JEMEHTOB U
KPOBEHOCHBIE COCY/IbI.

[Ipenapar 9: Bypast >xupoBast TKaHb.

Okxpacka: TeMaTOKCHUIMH U 303HH.

YBenuueHue: Majioe 1 60JIbILOE.

[Ipenapat mpexacraBisier cobOoil cpe3 mouku (wid Apyroro oprana). Ha mamom yBenmuueHUn
HEOOXOJMMO O3HAKOMHTKCSI C TIpernapaTtoM U YBHJETh BOKPYT CKoIieHHe Oypoil xkupoBoil TkaHu. Ha
0OJIBIIOM YBEIMUYEHUU OOpAaTUTh BHUMAaHHE, YTO Oypasl *KHpOBas TKaHb COCTOUT W3 MHOTOYHCIEHHBIX
KJIETOK HEMpaBHJILHOW (POPMBI, TNIOTHO MPUIIEKAIIUX APYT K Apyry. B kaxmoil kieTke uMeeTcs 0JHO, KaK
MIPABUIIO, OKPYTJIOE SAPO, PACTIONIOKEHHOE B LIEHTPE WIIM HECKOJIBKO IKCIEHTPUYHO. [{uTomnasma kaxaoi
KJIETKHU STYCUCTAas], TAK KaK COJIEPKUT MHOTOUMCIIEHHBIE MEJIKUE KaleIbKH KUPOBBIX BKIFOYEHUN, KOTOPbIE
pu 00€3BOKUBAHHUU B CIIUPTAX PACTBOPSIOTCS.

IIpenapar 10: PetukynsipHas TKaHb.

Oxpacka: TeMaTOKCHUJIMH U 303HH.

YBenuueHue: 00bIIoe

[Ipemapar npencraBiser coOOW MPOAONBHBIA cpe3 JUM(ATUYECKOro y3ia, CTPOMY KOTOpPOTO
oOpa3yer peTHKynspHas TkaHb. Ha Manom yBenMueHUM HeoOXOAMMO O0OpaTuThb BHHMMAHHME, YTO
nepugepuyeckas yacTh Ipernapara OKpalluBaeTcs Oojiee MHTEHCHUBHO, a LIEHTpaibHas yacTb - OoJiee
cBeTyo. LleHTpaibHO pacmoioKeHHbIE YUacTKH JTUM(PATHYECKOTO Y3J71a COOTBETCTBYIOT MO3TOBOMY BELIECTBY.
Ha Oosnpliom yBeM4eHUH BUHO, YTO CTPOMA OpraHa COCTOUT M3 PETUKYISPHOM TKaHH, MpeACTaBIEHHOH,
MIPEKJE BCETO, PETUKYJISIPHBIMU KJIETKaMH. PETUKYISpHBIE KIETKH - 3TO MEJKUE KIETKH OTpOCYaTOn
(OpMBI, C TOMOIIIBIO KOTOPBIX OHU MOT'YT KOHTAaKTHPOBATh APYT ¢ APYroM. B Kakmoil kieTke uMeercst 0JTHO
KPYITHOE CBETIIOE SI/Ip0, 3aII0JIHSIONIEE TIOYTH BCIO KIIETKY. PETHKYIIsipHBIE BOJIOKHA HE BUIHBI, TaK KakK Ul UX
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BBIBIICHUSI HEOOXOJMMBI CIICIMANIbHBIE METONbl uccienoBaHus. OOpaTUTh BHUMAHHE, YTO MEXIY
PETUKYISPHBIMU KIIETKAMU JIKAT MHOTOUYUCIICHHBIC TUM(OIIHTHI.

[Ipenapar 11: Ilynounbiii KaHATHK.

Oxpacka: reMaTOKCHJIMH U 031 H.

YBenudeHue: 6oJibIIoe.

[Ipenapar npencrasisger coOoi MOIMEPEUHBI Cpe3 IYIMOYHOTO KaHaTWKa 4enoBeka. Ha marmom, a
3aTeM Ha OOJIBIIOM YBEJIMYECHHH W3Y4WTh MpernapaT W oOpaTUTh BHUMAaHHE, YTO B COCTaBE ITyITIOYHOTO
KaHaTHKa HMMEIOTCS KPOBEHOCHBIE COCYHBI: JIBE apTepud W oaHa BeHa. OCHOBY ITyIIOYHOTO KaHATHKa
COCTaBIISIET CTYACHUCTAasi TKaHb, B KOTOPOH HYXHO pa3IMYUTh HEMHOTOYHMCIICHHBIE KOJIJIareHOBBIC
BOJIOKHA. MeX/ly KOJUTareHOBBIMU BOJIOKHAMH XOPOIIO WACHTUPHUIUPYIOTCS (pruOpoOmacTsl (MyKOIUTHI).
C noBEpXHOCTH MYNOYHbIN KAHATUK MOKPBIT OJTHOCIONHBIM KyOMUECKUM (aMHUOTUYECKUM) SIUTEINEM, Spa
KOTOPOTO XOPOIIIO Pa3InYMMBI Ha TIpernapare.

[Ipenapar 12: benast xxupoBasi TKaHb.

Okxkpacka: cymaH 3.

YBenuueHue: 0oblIoe.

[Ipenapar npencraBnsieT co0OM cpe3 KOXKH, B COCTaBE KOTOPOW HMMeeTcsl 0O0JbIIoe KOJIUYECTBO
Oenoil kupoBOW TKaHW. [IpW M3rOTOBIEHWHM JAaHHOTO Tpenapara BBIMYIIEH 3Tar 00€3BOKHMBaHHS B
CIHUpTaxX, a cpe3 MPUTOTOBJIEH W3 CBEKE3aMOPOKEHHOW TKaHM C TMOMOIIBIO KPUOCTATa, YTO IMO3BOJIAIIO
COXPaHHTh JKHUPOBBIE BKITFOUCHUS B aJUIOIMTAX. V3roTOBIICHHBIE Cpe3bl OBUTH OKpAIIeHBI CHe(PUIECKAM
KpacuTeneM, TperHa3HAuYeHHBIM JUIS OKpacKdW >kupa. Ha MamoM yBemu4eHWHW, a 3aTeM Ha OOJbIIOM
YBEITUYCHUH HEOOXOIMMO OOpaTHTh BHHUMAHHE, YTO B QJWIONMTAX BCS IUTOILIa3Ma 3arojiHeHa OOJIBIION
Karuiel JKUpa, OKPalIHBaIOMIEHCs B PA3IMIHBIC OTTEHKH OT XKEJITOT0 JI0 KOPHYHEBOTO IBETA.

[Ipemapat 13: TkaneBbie 6a30(MITBI B CTEHKE OpraHa.

Okpacka: TOJIYuTMHOBBIN CUHUN.

VYBenuuenue: 60JbII0E.

[Ipenapar mnpencraBiser coboit cpe3 TuMmyca (wiud npyroro oprana). C Malioro yBETUYCHHS
HEOOXOMMO HAWTH MPOCIOWKY PBIXJIOW BOJOKHHUCTONM HEO(MOPMIICHHOW COCAMHHUTEIBHOW TKAaHH, B
KOTOPOM JIOKAIHM3YIOTCS TKaHeBble 0a30¢uibl. JlaHHBIC KIETKM HMMEIOT pasHylo (GopMy — OKPYIIIYIO,
OBAJIbHYIO, TMOJHUTOHAIBbHYIO. B 3aBUCMMOCTH OT CTENeHH HACBIIIEHUS IUTOIUIa3Mbl TpaHyJaMu
OMOJIOTMYECKU aKTUBHBIX BEIECTB.

6. CamocrosiTeJibHAsi padora o0ydammMXCcAd ¢ JJeKTPOHOrpaMMaMuM - Makpodar,
¢bubpoObiacT, rrazmMaTudecKkas KiieTka, KoJulareHoBbie (PrHOPUILIHL.

Bomnpocs! 1511 NOATOTOBKHU 10 TeMe:

1. TlnanH cTpoeHUs COSTUHUTEIHHOMN TKAHH.

2. Knaccudukamms CoeTMHATENTLHBIX TKAaHEH.

3. buomexannueckass (QyHKIUS COCOTUHHUTENIHHOW TKAaHU U CTPYKTYpHBIE KOMIIOHEHTHI,
obecrnieunBaromue 3Ty GyHKIHIO.

4. Tpoduueckast pyHKIMS COCAMHUTEILHON TKAHU U CTPYKTYPHBIE KOMIIOHEHTBI, 00eCTIeYrBaIOIIHe
€€ BBINOJHEHUE.

5. PenmapatuBHas  QyHKIMA  COCNTUHUTENFHOW  TKAHM U CTPYKTYPHBIE  KOMIIOHEHTHI,
obecreuynBarolIfe ee BhIIOTHEHHE.

6. 3amuTHas QYHKIMS COSTUHUTENHPHOM TKAaHU U CTPYKTYPHBIE KOMIIOHEHTHI, 00ECTIEUYHBAIOIIUE €€
BBITIOJTHEHHE.

7. Perenepariusi COeIMHUTENBHON TKaHU B CBETE TeOpUH MUG(HEPOHHOTO CTPOCHHS TKAHEH.

8. Cyxoxunue: MoHATHE, CTPOEHHE, pereHepanysi.

9. PerukynspHas TKaHb: MOHITHUE, TUIAH CTPOSHMUS, PACTIONOKEHUE, 3HAUCHHE.

10. ’KupoBast TKaHb: TTOHATHE, PA3HOBUIHOCTH, PACTIONIOXKEHUE, CTPOSHHE, (PYHKITHH.

11. Crynenucras TKaHb: HOHSTHE, PACIIOI0KEHNE, CTPOSHUE, 3HAUCHHE.

12. TTurmeHTHasI TKaHb: TIOHSATHE, PACHIOJIOKEHUE, CTPOCHHUE, (DYHKITHUH.
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Tema: Xpsamesas TkaHb. McroyHuk pas3BuTusa. XpsAUIEBbIE KIETKU. XOHAPOMYKOUJ.
PasHoBugHOCTM XpsAlIeBbIX TKaHed. XpAwml Kak opradH. KocTHas TkaHb: HMCTOYHUKHM DPAa3BUTHI,
knaccupukanys, MophopyHKIIMOHAIBHbIE 0COOEHHOCTH CTPYKTYPHBIX 31eMeHTOB. KocTh kak opras.
OCOOEeHHOCTH pereHepannu CKeJIeTHBIX TKaHEH.

Heab 3aHATHSA: W3yYUTh MHUKPOCKOIIMUECKOE CTPOEHHE PA3IMYHBIX BHUJIOB XPSILEBBIX U KOCTHBIX
TKaHEH.

YuyeOHas kapTa 3aHATHS:

1. 3anonHeHne anbOOMHOTO JIUCTA MO JAHHOHM TeMe - THATMHOBBINA XpsIll (OKpacka reMaTOKCHIIHH-
903MH, YBEIMYCHUE Mauoe U OOJIBILOE), MACTUYCCKUI Xpsll (OKpacka OpPCEUH, YBEIMYCHHE MAJIOe U
00JIBIIIOE), BOJIOKHHUCTBIA Xpsil[ (OKpacka T'eMaTOKCHIIMH-D03WH, YBEIMYEHHE Majioe M 0O0JIbIIOE),
pa3BUTHE KOCTH M3 ME3CHXMMbI (OKpacKka T'€MaTOKCHJIMH-303MH, YBEJIMYEHHE Mayuoe M OO0JIbLIOE),
nonepeyHsli cpe3 nuaduza Tpyduaroir koctu (okpacka THOHMHOM 1o llIMopito, yBennueHue manoe u
OoutbIIIOR).

2. TectupoBaHmUe.

3. CobecenoBaHue 1O BOMPOCAM TEMBI 3aHITHS U PEILIEHUE CUTYAllMOHHBIX 3a]1a4.

4. O00CHOBaHNE THUCTOJIOTUYECKUX ITPENapaToB.

5. CamocTosiTesibHasi paboTa 00y4aroIUXCs € TUCTOJOTHYeCKHMH NpenapaTaMmu

[Ipenapar 1: I'manuHOBBINA XpsiLI.

Oxkpacka: reMaTOKCHJIMH U S031H.

YBenuueHue: Majioe 1 60JIbILOE.

[Ipemapar mpencraBisier co0oil cpe3 THATMHOBOTO Xpsimia. Ha MajmoMm yBemuYeHWH HAWTH
HAJIXPSLTHUILY, TTOCTPOEHHYIO U3 COEMHUTENBFHON TKaHU M OKpalIeHHY0 OKcU(mibHO. OOpaTUTh BHUMaHHUE,
YTO XpsIlleBasi TKaHb, KAK TKaHb BHYTPEHHEN CPEeJbl, COCTOUT UX KJIETOYHBIX JIEMEHTOB U MEXKJIETOYHOTO
BelllecTBa. PaccMOTpeTh CTpO€HHE T'MAIMHOBOIO Xpsllla Ha OOJBIIOM YBEIMYEHUH. YBUAETb, 4YTO
HAJIXPSIIHAIIA TIOCTPOCHA W3 TUIOTHOM COCIMMHUTENILHOW TKaHW M 0€3 PE3KOW TPpaHUIlbl TMEPEXOJUT B
XpALICBYIO TKaHb. KOJUIareHOBBIE BOJIOKHA HAAXPSIIHUIBI NPEUMYIIECTBEHHO JIEXKAT MapalIeIbHO
XPSLIEBOM IIOBEPXHOCTH. B crily IIOTHOTO pacnosiokKeHus: BOJIOKOH COCIMHUTEIbHOTKAHHBIC KIIETKH CYKaThI
U y HHX pa3IM4uMbl TOJNBKO Anpa. Tak Kak XpsIIeBble KIECTKH COIAEpXKAaT MHOIO BOJbI, OHHU IIPU
00€3BOXKMBAaHUM B CIUPTAaX JIETKO OTAAT BOAY M cMopiuBaiorca. OOpaTuTh BHUMAHHE, 4YTO B
MIOBEPXHOCTHBIX CJIOSIX — B 30HE MOJIOJIOTO XpAIIa, XOHAPOLUTH! YIUIOIEHHOW (POpMBI M pacrnosaratorcs
OJIMHOYHO. DTO MOJIObIe XOHAPOLUUTHI. B riry0rke exanyx closx Xpsiua — B 30HE 3peJioro Xpsiiia, 3pesble
XOHJPOLIUTHI 00Pa3yroT CKOIJIEHHS WM U30TeHHbIE IpyMIibl. KIIeTKH M30reHHbIX rpymn HaOyXIIue, KpyIHbIE.
Me:XKJIeTOYHOE BEIIECTBO THAIMHOBOM XPALICBOM TKAaHM XapaKTEpU3yeTCs HAIMYUEM XOHIPUMHOBBIX
(KoJITareHOBbIX) BOJIOKOH U aMOP(HOIO BelllecTBa. B cuily 01MHaKOBOrO CBETOBOTO MPENIOMIIEHHS BOJOKOH
U aMOP(HOro BELIECTBA, XOHPUUHOBBIC BOJIOKHA HA JAHHOM IIpENapare He pa3iIMuiMbl, I03TOMY JIaHHAsI
XpAILIEBas TKaHb Ha3bIBACTCSl MPO3PAYyHON MM CTEKJIOBUAHON. OOpaTUTh BHUMAHHUE, YTO MEKKIECTOYHOE
BEILECTBO T'MAIMHOBOM XpSIEBOM TKaHW B 30HE 3pejoro Xpsia OKpamuBaeTcs 0azodwibHO, Oonee
MHTEHCHBHO, YEM B 30HE MOJIOJIOTO XpsIlA. YYacCTOK MEKKIETOYHOIO BEILECTBA, PACIIOIO0KEHHBIN BOKPYT
W30T€HHBIX TPy, KaK MpPaBUiIO, OKpaIIMBaeTcsi 00jee MHTEHCHBHO 0a30(MIIbHO M HA3bIBACTCS KIETOYHOU
TEPPUTOPHUEH.

[Ipenapar 2: DnacTuyecKui Xpsl.

Okpacka: OpceuH.

VYBenudeHue: Majioe 1 O0JIbILOE.

Ipenapar npezcTasiser co0Oi cpe3 YIIHON pakOBHHBI, OCHOBY KOTOPOW COCTaBIISIET AIAaCTUYECKast
XpslieBas TkaHb. Ha Manom yBenandeHuu oOpaTuTh BHUMaHHUE, YTO ¢ OBEPXHOCTH YIIIHAsI PAKOBUHA MOKPHITA
KOJKE€H, COCTOAIIEH W3 MHOTOCIOMHOTO OpOTOBEBAIOIIETO DJIUTENINS M COEAMHUTENbHOW TkaHu. C
MOBEPXHOCTH  JJIACTMYECKUM XAl IIOKPHIT TOHKOM HAAXPAIIHMIEH, COCTOALIEH U3 IUIOTHOU
COEJIMHUTENBHOM TkaHu. Hanxpsimauia 6e3 pe3koii rpaHulIbl TIEPEXOUT B XPSIIEBYIO TKaHb. PaccMoTpeTh Ha
OOJIBIIIOM YBEJIMYEHUH JJIACTUYECKYIO XPSILEBYIO TKaHb. ONlACTHYECKash XpsileBas TKaHb COCTOUT U3
KJIETOYHBIX JIEMEHTOB M MEXKIIETOUHOTO BELIECTBA. B NOBEPXHOCTHBIX CIOAX — B 30HE MOJIOJOTO Xpslia,
XOH/IPOLIUTHI YIUIOIIEHHON (OPMBI U JIeXKaT MPEUMYIIECTBEHHO OJMHOYHO. B Tiy0OKHX c10sX — B 30HE
3pesioro Xpsila, XOHAPOLUTHl 00pa3yloT M30r€HHbIE IpyNIbl. B Kak0il M30reHHON Ipymne HaxoAuTcs,
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KaK IPaBWIO, OT JBYX JIO YETHIPEX 3pEJIbIX XOHAPOLMUTOB. MEXKKIETOYHOE BEIIECTBO MPEACTABICHO B
SIIACTUYECKOM XpSIIEBOM TKAaHM BOJOKHAMH W aMop@HbIM BemectBOM. OOpaTuTh BHHMAaHHE, YTO
XOHJPUHHOBBIE (KOJUIAreHOBBIE) BOJIOKHA 3/IeCh TaKkke He uaeHTH(UuupyoTcs. OaHako, 3IacTUYecKue
BOJIOKHA, OKpAIIEHHbIE OPCEMHOM, XOPOILO Pa3induMbl. TOHKHE 31aCTUYECKUE BOJOKHA MEPEIUIETAIOTCA U
00pa3yloT CETOUKY, TOITOMY JJaHHAs XPSIEBasi TKAHb HAa3bIBACTCS CETYATOM.

[Ipenapat 3: BOJOKHHMCTBIIN XpsILL.

Oxpacka: reMaTOKCHJIMH 1 031 H.

YBenuueHue: Majioe 1 00JIbILOE.

[Ipenapar npencrabisieT co0oil cpe3 MEKITIO3BOHOYHOTO COWICHEHHs, TIOATOMY B Cpe3 IMONaialoT
CYCTaBHbIE IMOBEPXHOCTH JBYX IIO3BOHKOB U MEXKIIO3BOHOUHBIN JIUCK, IMOCTPOECHHBIN U3 BOJIOKHHUCTOTO
xpsia. Ha Manom yBenmueHUHM pacCMOTPETh CYCTaBHBIE MOBEPXHOCTH MO3BOHKOB, KOTOPbIE MOCTPOEHBI
U3 TUAIMHOBOW XpSILEBOM TKaHM (CMOTPU ONHMCAHHE BbIIIE). MEKIO3BOHOYHBIM JUCK COCTOUT W3
MHOT'OYHMCIIEHHBIX IUIOTHO PACMOJIOKEHHBIX KOJIIar€HOBBIX BOJIOKOH, MEXKIY KOTOPBIMU JIEXKAT XPSILEBbIE
KJIETKH, KaK IpaBWJIO, BEpeTeHOOOpa3HOil (opmbl. B cuiay IUIOTHOrO pacHojoXKeHHs KOJIareHOBBIX
BOJIOKOH XOH/IPOIIUTHI C/IaBJIEHbI U yIulolieHbl. O0paraeT Ha ce0si BHUMaHUE, YTO KOJIJIar€HOBbIE BOJIOKHA B
BOJIOKHUCTOM XpSIIE JIEKAT MPEUMYILIECTBEHHO YIOPSIIOUYEHHO.

[Ipenapar 4: Pa3Butre KOCTU U3 SMOPHOHAIBHON COCTMHUTEIILHON TKAHU - ME3E€HXHUMBI.

Oxkpacka: TeMaTOKCHIJIMH - J03HH.

YBenuuenue: Manoe U 00JIbIIOE.

[Ipenapat mnpexacraBisier coOOW NPOAOIBHBIA Cpe3 BEPXHEH 4YeNtocTH MOPJOYKH MOPCKOM
cBUHKA. Ha Mmaiom yBelIWYeHHMH BHJHO, YTO MOpPAOYKA MOKPHITA SMOPHOHAIBHBIM MHOTOCIONHBIM
snutenueM. HaiiTu MHOrouucieHHble OKCU(UIBHO OKpalleHHbIE OCTPOBKH pa3BUBAIOIIEWCS KOCTH -
KOCTHBIe Tpalekynpl. Ha O6onblIOM yBENIWYEHUM H3YYUTh CTPOCHHE OJHOW KOCTHOW TpaOeKyJIbl.
Koctabie Tpabekynbl pa3Hoit ¢GopMbl U BenuduHbl. C MOBEPXHOCTH KOCTHas Oajka OKpY)KE€Ha OJHUM
CJI0eM 0CTe00acToB, JopMa KOTOPHIX BapbUPYET OT YILIOMICHHOW A0 mpu3MaTHdeckoil. OcTeobaacTs
IUIOTHO TpUJeXaT APYr K Apyry. B Touie KOCTHOW Oaliku Jie)KaT KOCTHBIE KJIETKH - OCTEOLHUTHI,
MOJIHOCThIO 3aMYypPOBAaHHBIE OCCEOMYKOHMJIOM, KOTOpPBbIM OKpammuBaeTrca OKCHUGMIbHO. OccenHOBBIE
BOJIOKHA Ha JJAHHOM IIpenapare He uiaeHTuduuupyrorcs. Kpome Toro, Ha moBepXHOCTH KOCTHOW Oaliku
MO>XHO BCTPETUTh TMTAaHTCKYI0 MHOTOSIEPHYIO KJIETKY - OCTEOKJAcCT. Tak Kak 3TH KIETKU BBIAEISIOT
(bepMeHThI, pa3pyliarolire KOCTHYIO TKaHb, BOKPYT HUX (hopMUpyeTcs KOCTHAs JIaKyHa.

[Ipenapar 5: [lonepeunslii cpe3 auaduza TpyOIaToit KOCTH.

Oxkpacka: THOHHH 110 MeToy [IIMopis.

YBenuuenue: Manoe u O00JIbIIoE.

[Ipenapar mpeacrasisieT coO0l nonepeuHslii cpe3 mrmadusa Tpydodyaroit koctu. Ha manom yBenmuueHun
o0paTUTh BHHUMAaHHE, 4YTO C TOBEPXHOCTU KOCTh TIOKPbITa COEIMHUTELHOTKAHHONH O0O00JI0YKOM-
HAJIKOCTHHIIEH, 10T KOTOPOH JISKUT KOCTHAsA TKaHb. KOCTHAs TKaHb COCTOMUT M3 MHOTOYMCIICHHBIX KOCTHBIX
IUTACTUHOK, KOTOphIE B Pa3HBIX Y4acTKaX KOCTH JieaT HEoquHakoBO. Ha BHYTpeHHEW U HapyKHOU
MOBEPXHOCTU KOCTH KOCTHBIE IUIACTUHKU JIeKaT OoJiee WM MEHee MapaieIbHO IMOBEPXHOCTU H
00pa3yloT COOTBETCTBEHHO BHYTPEHHHM M HAPYXKHBIM CION 0OIIUX (T€HEPaTbHBIX) MIACTUHOK, MEXKIY
STUMH TOHKHUMH CJIOSIMH pacrlojiaraeTcsi CaMblil IIMPOKUIl CIOW - CIIOM TaBepcOBBIX CUCTEM (cloit
OCTEOHOB). DTOT CJOW COCTOMT M3 MHOTOYHCIEHHBIX IMOMEPEYHO M KOCO Pa3pe3aHHbIX, TaBEPCOBBIX
KaHaJIOB, CTEHKAa KOTOPBIX 00pa30BaHa KOHLEHTPUYECKU PaCIOJIOKEHHBIMU KOCTHBIMH IJIACTHHKaMH,
HACJIaWBaIOIIMMHUCS IpYr Ha JApyra. OJTH CTPYKTYpBl, MOJIYYHMIM Ha3BaHHE OCTEOHOB. B HEKOTOpBIX
raBE€pPCOBBIX KaHalIaX, MOXXHO YBHUJETb OCTaTKM KPOBEHOCHBIX COCYHOB. MeExIy OCTEOHaMH JIeKar
IpYIIbl BCTABOYHBIX MJIACTUHOK, MPEICTABISAIOMUX cOO0M OCTaTKU paHee CYIIECTBOBABIIMX, OCTEOHOB,
OccenHoBbIe (KOJUIar€eHOBBIE) BOJIOKHA OKPALIMBAIOTCA B Pa3IMUHbIe OTTEHKU OT JKEJITOrO JI0 TEMHO
3eneHoro nsera. OCTeOLUTHI, JIekKallue MEX1y KOCTHBIMM IUIACTUHKAMM, UMEIOT BHUJl MEJIKUX ITy4KOB H
OKpAILLMBAIOTCS B KOPUYHEBBIN 1IBET.

[penapat 6: KocTHbIE KIIETKH %Ka0EpHOM KPBIIIKH PHIObI.

Okpacka: He OKpallIeH.

YBenuyeHue: maioe

18



[Ipenapar mpencraBisier coOOH BBICYIIEHHYIO TOHKYIO KOCTOUYKY >XKAaOEpHOW KPBIIIKH PHIOBI.
[IpenapaT He okpallleH, I03TOMY KOCTHBIE KJIETKM HE BUAHBI. O/IHaKO, B CHIIy TOI'O YTO KOCTHBIE KIIETKH
XKaOepHOW KPBIIIKK JIEKAT B KOCTHBIX TOJIOCTSIX, 3aIIOJIHEHHBIX BO3JYyXOM, TOKAa3aTeslb MpPEIOMIICHUS
KOTOPOT'O CYIIECTBEHHO OTJIMYACTCS OT Oajib3aMa, OHM XOPOIIO PA3IMYUMbI M MOBTOPSIFOT KOHTYPHI KIETOK
U MX OTPOCTKOB. Ha MasioM yBenmM4eHHUH HEOOXOJMMO PACCMOTPETh KOCTHBIE MOJIOCTH, KOTOPHIE MMEIOT
BEPETEHOOOPa3HYIO WM 3Be34aTyi0 (hopMy. BHYTpH KOCTHBIX MOJIOCTEH JIe)KAT OCTATKH KOCTHBIX KIIETOK.
OT KOCTHBIX IIOJIOCTEN OTXO/SIT KOCTHBIE KaHAJIbIIbI, aHACTOMO3HUPYIOIINE IPYT C IPYTOM.

[pemapat 7: IIpogossHbIi cpe3 quaduza TpyOdaToil KOCTH.

Oxkpacka: THOHUH 110 MeToty [TImMopis.

YBennyeHue: maioe.

[Ipemapar mnpexacraBisier coOoil MponONbHBIA cpe3 auadusza TpyOuaroi koctu. Ha mamom
YBEJIMUEHUH HEOO0XOAMMO BBIOpaTh y4yacTOK C MPOJOJBHO pa3pe3aHHbIMU TaBEPCOBBIMU KaHaJlaMU.
OOpaTuTh BHUMAaHHME, YTO TaBEPCOBbI KaHaJIbl WAYT BJIOJIb KOCTH M 4YacTo 00pa3ylOT aHaCTOMO3bI
MIOCPEJCTBOM IMpoOoaroIuX KaHaioB — KaHainoB Posibkmana. Kaxaplii raBepcoB KaHall OKpPYKEH
YHOPSAJOYEHUE PACHOJIOKEHHBIMH KOCTHBIMHU  IUIACTUHKaMH, (GOpPMUPYIOIIMMH OCTE€OoH. Mexay
OCTEOHAMH JIe)KaT BCTABOYHbIE TJIACTUHKHU.

[Tpenapar 8: Pa3BuTHe KOCTH Ha MECTE THATMHOBOTO XPSIIIA.

Oxkpacka: TeMaTOKCHJIMH - J03HH.

YBenuuenue: Manoe U 00JIbIIOE.

[Ipenapat npezacraBiseT coOoil MPOJOJIBHBIM cpe3 pa3BuBarollelica TpyOuatoi koctu. [laxe
HEBOOPYKEHHBIM TI'J1a30M BUIHO, YTO Pa3BUBAIOIIASACA KOCTh COCTOUT U3 3nudusa u auaduza. Ha mamom
yYBEJIMYEHUH HEOOXOAUMO 00paTUTh BHUMAaHUE, UYTO MU(U3 COCTOUT U3 THAJIMHOBOTO XpsIla, KOTOPBIH ¢
MOBEPXHOCTH MOKPBIT HAAXPSIIHULIEH, TOJ] KOTOPOH JIEKUT 30Ha HEM3MEHEHHOIO THAJIMHOBOIO XpsIa.
Ha rpanune ¢ nuaduzom xpsieBasi TKaHb npeoOpa3yercs U MepexoqUT B 30HY CTOI0YATOro Xpsiia, e
XpSIUIEBbIE KJIETKU PACIIONaraloTcsl B BUAE KOJOHOK HJIM CTOJOMKOB. 3a 3TON 30HOM JiexaT pa3z0yxiuue,
CBETJIbIE XPSIIEBBIE KIETKH, KOTOPbIe 00pa3yloT 30HY IMy3bIpyaToro xpsima. B 3Toil 30He HauMHaroTCS
MPOIIECCHI pa3pylIeHUs XpsIIeBoi Tkanu. B o6mactu nuadusa moa HaAIXPpSAIMIHAIICH JICKUT CIIOH KOCTHOMN
TKaHM, KOTOpPBIA OXBaThiBaeT auadu3 KOCTHM B BHJE MaHXETKH. Tak Kak 3Ta KOCTHas TKaHb
pacrojiaraercs BHE XpALIEBON MOJAENTH TpyOuaToll KOCTH, OHA IMOJIydWsia Ha3BaHHE MEPUXOHAPAIbHON
KOCTHOM TkaHu. BHyTpum amadusza KOCTHM Ha MecTe€ IOCTEINEHHOTO pa3pylleHUs XpsIIeBOW TKaHU
dbopMmupyercss KOCTHas TKaHb. B cmily TOro, 4ro sTa KOCTHas TKaHb (OPMHUpPYETCS Ha MecTe
Pa3pyILIAOIIETOCSd M PaccachlBAIOLIEIOCs XpsAlla, OHA IMOJy4HJia Ha3BaHUE SHAOXOHJpajbHas KOCTHAas
TKaHb. B Tpabekymnax 3HIOXOHAPaTbHONW KOCTHOM TKaHM BCErJa HMMEIOTCS OCTAaTKU OOBbI3BECTBIICHHOM
XpSILIEBOM TKaHW, OKpamuBaromecs 0a3opuiabHO. B SHAOXOHApanbHOW KOCTHOM Oajike XOpoILIo
UICHTUPUIHUPYIOTCS OCTE00JACThl U OCTEOUUThl. Mexy KOCTHhIMH Oanmkamu auaduza GopMHUPYIOTCS
TI0JIOCTH, KOTOPBIE 3aNOJHSOTCA KOCTHBIM MO3IOM.

Bomnpocs! I NOATOTOBKH IO TeMe:

1. VcTouHuk pa3BUTUSL U 0COOEHHOCTH SMOPHUOHAIILHOTO XOHIPOTEHE3a.

2.11nan cTpoeHHs XPSIIEBON TKaHH.

3. MexXKIIeTOUHOE BEIECTBO: XUMHUYECKUN COCTaB, XapaKTEPUCTUK CTPYKTYPHBIX KOMIIOHEHTOB.

4. CTpyKTypHO-(QYHKIIMOHATIbHBIE 0COOCHHOCTH KIIETOK XPSIIIEBOM TKaHU.

5.I'manHoBast XpsleBasi TKaHb: CTPOEHHUE, PACIIOJIOKEHUE, 3HAUCHHE.

6. Dnactuueckas XpsieBas TKaHb: CTPOSHHUE, PacloIoKeHNe, 3HaUEHHeE.

7.BonokHucras XpsiueBas TKaHb: CTPOCHHUE, pacloIO)KeHNe, 3HaUCHHE.

8. XpsiIll Kak Opra.

9.PocT u perenepanust XpsIieBbIX TKaHEH.

10. IlnaH cTpoeHust KOCTHOU TKaHU.

11. McTOYHMK M OCHOBHBIE 3aKOHOMEPHOCTH 3MOpPHOHAIBHOTO OCTEOreHe3a. XapaKTepUCTHKa
MIPSIMOTO U HENPSIMOT'O OCTEOT€HE3A.

12. KocTHbI€ KIIETKH: pa3HOBUHOCTH, CTPOCHHUE, (DYHKIIMOHAILHOE 3HAUCHHE.

13. MexkeTouHoe BeIecTBO KOCTHOM TKaHU: TIOHATHE, CTPOSHHE, XUMHUECKUI COCTaB, 3HaUCHHE,
HOBOOOpa30BaHUeE.
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14. Mopdonornueckast KnacCU(pUKaIs KOCTHOW TKaHH.

15. Koctb kak opras: NOHSTHE, CTPOCHUE, pETEHEPALIUSL.

16. OcobGeHHOCTH pereHepany KOCTHOW TKaHW. (DakTOphl, BIUSIONIME HA pPEreHepanuio KOCTHOW
TKaHH.

Tema:  Mplmeynsle  TKaHW:  HMCTOYHMKH  pa3BUTHsA,  Kiaccupukamuu.  CTpyKTYpHO-
(GyHKIMOHATBHBIE OCOOEHHOCTH MBIIEYHBIX TKaHed. Mopdoaornyeckue OCHOBBI MBIIIEYHOTO
cokpaieHus. Mpiina kak oprad. OCoO€HHOCTH pereHepauy MbIIIEUHbIX TKaHEH.

Heab 3aHATHA: U3YyYUTh MUKPOCKOIIMYECKOE U YIBTPAMUKPOCKOIMYECKOE CTPOCHHE PA3IMUYHBIX
BUJIOB MBIIIIEYHBIX TKAHEH.

YueOHas kapTa 3aHATHS:

1. 3anonHenue anbOOMHOIrO JIMCTa MO JAHHOW TeMe - TJIajKas MblIeyHas TKaHb (OKpacka
reMaTOKCHIIMH-031H, YBEJIMUYCHHUE Majioe MW OOJIBIIOE), MOMEPEYHOIOoocaTas CKEJICTHAs MBIIICYHAS
TKaHb (OKpacKa jKeJIe3HbI TEMaTOKCHUJIMH, YBEINYCHUE MAJoe U OOJIBIIOE), CepACYHAs MBIIICYHAS TKaHb
(oKpacka jKeJIe3HbI FTeMaTOKCUIINH, YBEITMYCHUE MaJloe U OOJIbIIOE).

2. TectupoBaHmUe.

3. CobecenoBaHue MO BOMPOCAM TEMbI 3aHATHS U PEILIEHUE CUTYallMOHHBIX 3a]1a4.

4. O00CHOBaHKE THCTOJIOTUYECKUX MTPENapaTOB U AIEKTPOHOTPAMM.

5. CamocTosiTe/ibHasi padoTa 00y4aroLUXCcs € TUCTOJ0THYeCKHMH NpenapaTaMmu

[Ipenapar 1: ['mankas MbliiedHast TKaHb.

Oxkpacka: reMaTOKCHIMH U 3031 H.

YBenuueHue: Majioe 1 00JIbILOE.

[Ipenapar mpezacraBisieT co0OM Cpe3 CTEHKM MOYEBOro Mmy3bipsa. Ha mamoMm yBenwdyeHUM HaWTH
BHYTPEHHIOIO TIOBEPXHOCTh CTEHKHM MOYEBOTO IY3bIps, BBICTJIAHHYIO IEPEXOAHBIM OJIHTEIHEM. 3a
SMUTENINEM JISKHUT phIxias HeopOpPMIICHHAs COSIUHUTENbHAS TKaHb, KOTOpasi 0e3 pe3KUX IPaHuL] IEPEXOTUT
B MOIIIHYIO MBIIIEYHYIO 000J704YKy. MpbIlieqHast 000JI04Ka COCTOUT U3 MHOTOYHCIICHHBIX ITy4KOB TJIaIKON
MBIIIIEYHON TKaHH, MEXKy KOTOPBIMU JISKAT MPOCIOWKHA PBIXJION HEO(POPMIICHHOW COEIMHUTEIHHON TKaHH,
oKparmBaroiyecs caadbo okcuuibHO. [Iyuku riaajkoi MBIIIEYHOM TKAHU JI€KaT B Pa3HBIX IUIOCKOCTSIX,
MI03TOMY PEKYTCsI MOMEPEYHO, KOCO U MPOA0JIbHO. Ha 60uiblioM yBeIHMYeHnH pacCMOTPETh CTPOEHHE ITyYKOB
MBIIIEYHBIX KJIETOK Ha Pa3IMYHOM pazpese. [ maaKoMbliiieyHble KIeTKH BepeTeHooOpazHoi popMel. B kaxaoi
KJIETKE JIEKHUT OJIHO SAPO MaNOYKOBUAHON ¢opmbl. CapkoriazMa OKpaliuBaeTcs cliabo OKCHU(IIIBHO.
Mexy mydkaMd MBIIICYHBIX KIETOK MPOXOIAT MPOCIOMKH PHIXJIOH HEO(POPMIICHHON COCTUHHUTEIBHOMN
TkaHu. [lomepeuHble cpe3bl MBIIMIEYHBIX KIETOK HMMEIOT BHJ OKPYIJIbIX WM HEMpPaBUIBHOU (HOPMBI
00pa3oBaHui, Pa3IUYHOrO JuameTpa. JluameTp MONepeyHbIX CPE30B MBIIICYHBIX KIETOK 3aBUCHUT OT YPOBHS
paspe3a. Hanbonee kpymHbIi TUaMeTp XapaKTepeH JUisi MOMEepPeYHbIX Cpe30B Ha ypoBHE spa. [Ipu stom Ha
TIONIEPEYHOM pa3pe3e SAPO MBIIIEUHONW KIETKH UMEET OKpyriyoo ¢dopmy. HaumeHbmii nuamerp UMEROT
TMOTIEpPEYHbIE CPe3bl KIIETOK Ha YpOBHE MX KOHIIOB. [Ipu 3TOM sifpa B cpe3 He nomnaatoT. Mexy MpoJIoibHO U
TMIOTNIEPEYHO CPE3aHHBIMU MBIIIEYHBIMU KJIETKAMU pacriojiaraeTcs pbixias Heo(OopMIIEHHAs COEIUHUTEIbHAS
TKaHb.

[Ipenapat 2: [lonepeuynomnosiocaras CKeJeTHas! MbIIIIEYHAS TKAHb.

Oxpacka: >KeJ1e3HbII TeMaTOKCHIINH.

YBenuueHue: Manoe u OOoJIbIIOoe.

IIpenmapar mnpencraBiser coOoil cpe3 s3blka. MbplleuHas o000J0YKa s3bIKa IOCTPOEHA U3
TMIOTIEPEYHOIIONIOCATON MBIIIEYHON TKAHHW, BOJIOKHA KOTOPOM JIEKAT IydKaMH B Pa3IMYHBIX IUIOCKOCTAX. B
CBSI3U C 9TUM, Ha TMCTOJIOTMUYECKOM Ipenapare BUIHBI MHOTOYHCIIEHHBIE KOCBIE, IONIEPEYHbIE U TIPOJOIbHBIC
Cpe3bl MBIIIEYHBIX BOJIOKOH. Ha ManoM yBenndeHnH HeoOX0uMO OOpaTUTh BHUMAaHHUE, YTO C MOBEPXHOCTH
SI3BIK TTOKPBIT MHOTOCJIOWHBIM IUIOCKMM HEOPOTOBEBAIOIIUM 3nuTenueM. [loa snurenuem JeXUT phixias
Heo(OpMIICHHAsT COEIMHUTENbHAs TKaHb C KPOBEHOCHBIMU COCYAaMHU. DMHUTENIUH C COEAMHHUTENLHOMN
TKaHbIO 00PA3yIOT CIU3UCTYIO 000JI0UKY SI3bIKA. 3a CIM3UCTON 000JIOUKOH JEKUT MblIeyHast 000JI0UKa,
cocrosimiasi M3 BOJOKOH. MexXIy My4KaMd MBIIIEUHBIX BOJIOKOH IPOXOJAT TPOCIOWKH PBIXJION
HEO(POPMJIEHHON COEIMHUTENIbHOM TKaHM, B KOTOPOM MOKHO BCTPETHTh COCY/bI, CKOIUICHHS Oenoi
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KUPOBOU TKaHW, KOHIICBBIC OTMEIBI CIFOHHBIX Keie3. Ha OoNbIIoM YBETMUCHHUH PACcCMOTPETh CTPOCHUE
MIPOJIOJIEHO U TIONIEPEYHO CPE3aHHBIX MBIIICYHBIX BOJOKOH. OOpaTHTh BHHUMAaHHE, YTO C IOBEPXHOCTHU
Ka&)XJI0€ MBIIICYHOC BOJIOKHO TMOKPHITO O00JOYKOH - capkosemmoi. [lox capkoiiemmoii —jexar
MHOTOYHCIICHHBIC YIUIOMICHHBIE sipa. PaccMaTprBasi monepeyHbpie Cpe3bl MBIIMIEYHBIX BOJIOKOH HEOOXO0 MO
o0paTUTh BHMMaHHE, YTO CPE3bl MMEIOT OJMHAKOBBIA IUaMeTp. Slapa Ha MOMEPEeYHBIX Cpe3ax HMEIOT
okpyriayro Gopmy u pacmonaraiorcs mo nepudepun. [Ipum 3TOM Ha TONMEPEUHBIX Cpe3ax MOXKET
COJICPIKATHCS HECKOJBKO SJIEP, WU CPE3bl MOTYT OBITH JIMIIEHBI SICpP. DTO OMPEACISETCS Y4aCTKOM
MBIIIIEYHOT'O BOJIOKHA, YePe3 KOTOPBIM MPOIIIEIT Cpe3.

[Ipenapar 3: Cepaeunast MbllIeyHasi TKaHb.

Oxpacka: >keJie3HbI TeMaTOKCHJIMH.

YBenuueHue: Manoe 1 60JIbIIOE.

[Ipenapar mnpencTaBisieT coOOM TMPOJONBHBIN Cpe3 creHku cepana. OOpaTuTh BHUMAaHUE, 4YTO
OCHOBHYIO MacCy CTEHKH Cep/lla COCTaBJSIET MbIIIEYHAss O00O0JI0YKa, COCTOAIIAs W3 MHOTOYMCIIEHHBIX
CEpACYHBIX MBIIICUHBIX BOJIOKOH. Ha marnoMm, a 3atem Ha OOJBIIOM YBETMYEHHH HEOOXOJUMO PacCMOTPETh
CTPOEHHE BOJIOKHA CEPJICUHON MBIIIEYHOM TKaHU. OOpaTUTh BHUMAHHUE, YTO MEX/Ty MBIIIIEYHBIMU BOJIOKHAMH
JISKAT CBETJIO OKpAIICHHBIE MPOCIOMKH PHIXJION HEOPOPMIICHHON COeIMHHTENbHOW TKanu. Ha Gosbiiom
YBEITMUEHUH HEOOXOMMO YOEIUTHCS, YTO CEpACYHBIC MBIIICUHBbIC BOJIOKHA TIEPEIUICTAIOTCS, B PE3yiibTaTe
yero oOpasyercsi ceTb. B CHiIy 3TOro MbIIeyHbIE BOJIOKHA PEXYTCS IMO-pPa3HOMY: MOINEPEYHO, KOCO U
poopHO. Ha mpo1osibHOM cpe3e MBIIIEYHOTO BOJIOKHA HEOOXOIMMO YBHUJETh BCTAaBOYHBIC TUTACTUHKH,
pacroJiararonuecss mornepeyHo. YacTh MBIINIEUHOTO BOJIOKHA, OTPAaHMYEHHAs JIBYMS BCTaBOYHBIMH
MJTACTUHKAMHU, COOTBETCTBYET T'paHUIIAM OJHOM KIETKH. B KaKIoW KIIETKe — KapIMOMHOIIUTE, HAXOIUTCS
OJTHO OBaBbHOM (hOPMBI SApO, Jekariee B meHTpe. [Ipu maHHO#N OKpacke B KIETKE OYEHb YacTO MOYKHO
pa3mmuuTh MUOGUOPHUIAPHYIO TIOTIEPEUHYI0 MCYEePUEHHOCTh. [Ipy momepeuyHoM pas3pe3e KapIHOMHUOIUTHI
UMEIOT MpUONM3UTENIbHO OJIMHAKOBYIO (opmy u BenuuuHy. [Ipy 3TOM sSapo B HUX pacrojiaraercsi B
HeHTpe. Mexy MpoJOJbHO M TIONEPEYHO CPE3aHHBIMHM CEPJICUHBIMHM MBIIICUYHBIMUA KIIETKAMH JIeKaT
MIPOCIIONKH PHIXIION HEO(OPMIIEHHOHN COSTMHUTEIEHOM TKAHH.

[Ipenapar 4: IlonepeunononocaTasi MbIllI€YHas TKaHb SI3bIKa

Oxkpacka: reMaTOKCHJIMH U S031H.

YBenuueHue: Majioe 1 60JIbILoE.

[Ipenapat npezncraBiseT coOoi cpe3 s3bIKa. MplllleyHble BOJOKHA S3bIKA JIE)KAT B TPEX B3aUMHO
MEePIEeHIUKYIIAPHBIX HAMpPaBJICHUIX, TO3TOMY OHHU TOMAJAIOT B Cpe3 MOIMEpedHo, KOco WK MpoaosibHo. Ha
MaJIOM  YBEJIMUYEHUH HEOOXOJMMO VYBHJAETh C IIOBEPXHOCTH sI3bIKA MHOTOCJIOWHBIM  IJIOCKUN
HeoporopeBaromui  snutenuit.  [lox  snuTenueM  JEKAT  TPOCIOWKAa  PBIXJIOH — Heo(OopMIIEHHOU
COCIMHUTENIFHON TKaHHW, KOTOpas MOCTENEHHO IMEPEeXOJUT B MEKMBIIICYHYIO COCUHUTEIbHYIO TKaHb. Ha
MaJIoM, a 3aTeM Ha OOJIBILIOM YBEIMYEHUU PACCMOTPETh CTPOCHUE MBIIIEYHBIX BOJOKOH HA MOMEPEYHOM U
npoJoJbHOM cpe3e. OOpaTuTh BHUMaHHUE, YTO MBIIICYHbIE BOJIOKHA Ha TPOAOJIHLHOM paspe3e MMEIOT BH
Tsokell. C TOBEPXHOCTHM KAKIOE€ MBIIIEYHOE BOJIOKHA TOKPBHITO CApKOJIEMMOM, IOJA KOTOPOH IiexaT
MHOTOYHCJICHHBIC YIUIOIIEHHbIE sapa. B capkomuiasmMe MOXHO UWHOTAA VYBHUAETH MOIEPEUHYIO
MUOGUOPUILIAPHYIO HCYEPUCHHOCTh. [lomepednbie cpe3bl MBIIIEYHBIX BOJOKOH HMEIOT MPUOIM3UTEIHHO
0JIMHaKoBYIO (hopmy U Benuuuny. [Ipu 3TOM sapa, monasiive B cpe3, UMEIOT OKPYIIIyIo Gopmy.

[Ipenapar 5. Cepaeunas MblllieyHasi TKaHb.

Oxpacka: reMaTOKCUIIMH U 303HH.

YBenuueHue: Manoe 1 00JIbIIOE.

[Ipenapar mpenctasisieT coOOi MPOAOIBHBIN cpe3 cTeHku cepana. [Ipu maHHOM crocoOe OKpacKu
IIUTOTIIa3Ma KapJHOMHOIIUTOB OKPAITUBAETCS OKCU(UILHO, a IIEHTPAJIbHO PACION0OKEHHBIE spa OBAIBLHON
¢bopmbl — 6a30(pUITBHO.

6. CamocrosiTejibHasi padoTa 00y4alOIUXCS € JJIEKTPOHOrPAMMAMHU - TOHKHE U TOJICTHIC
MHUOTIPOTO(PUOPHUILITBI, BCTABOUHBIE TUCKU MEX/Ty MBIIIIEUHBIMH KIIETKAMU MUOKap/a.

Bomnpocs! 11 NOATOTOBKH MO TeMe:

1.OcHOBHBIE 3TaIbl SMOPHOHATILHOTO TUCTOTEHE3a MOTEPEYHONOI0CATON MBIIIIEYHON TKAHH.

2.CTpoeHHe MBIIIEYHOTO BOJIOKHA KaK CTPYKTYpHO-(YHKIIMOHAJILHOW EAMHHIIBI CKEJIETHOU
MBIIIEYHOU TKAHH.
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3.Crpoenrie MUOGHOPHIUIPHOTO armapaTa CKeICTHON MBIIIEYHOMN TKaHHU.

4.MoneKkysapHbIe OCHOBBI MBIIIEYHOTO COKPAIIICHHUSI.

5.I'nctopu3HONOrUst MBIIIEYHOTO COKPAIICHHS.

6. TUITBI MBIIIEYHBIX BOJIOKOH.

7.CTtpoeHne MBILIIIBI KaK OpraHa.

8.®u3nosnornueckas M pernapaTuBHAsl pereHepanysi CKEJICTHOW MBIIICYHOW TKAaHW B CBETE TEOPUH
1 HEpOHHOTO CTPOSHUS TKAHEH.

9.I'mazikast MpIlIeYHas TKaHb: CTPOSHHE MHUOIIMTOB, PEereHepalus, HHHEPBALIHSI.

10. Cepneunast MplIeuHas TKaHb: OCOOCHHOCTH CTPOEHUS U PEreHEpaliy TUITUYHBIX, aTHITHYHBIX
U CEKPETOPHBIX KapIHOMHUOIIUTOB.

11. XapaxkTepucTiuka MUOUTEIUAIBHBIX KIETOK.

12. XapakTepucTuka MHOHEBPAIbHBIX KJIETOK.

Tema: HepBHas TKaHb: UCTOYHUKH DPA3BUTHUS, IUIAH CTPOEHUS. XapaKTEPUCTHUKA CTPYKTYPHBIX
2JIEMEHTOB HEPBHOW TKAaHW: HEUPOHBI, TJIMOIIUTHI, HEPBHBIEC BOJIOKHA, HEPBHBIC OKOHYaHUsA. OCOOEHHOCTH
pereHepauy CTPYKTYPHBIX 3JIEMEHTOB HEPBHOW TKaHHU.

Heap 3aHATHA: M3YYUTh THCTOPHU3UOJOTUYECKAE OCOOCHHOCTH CTPYKTYPHBIX KOMITOHEHTOB
HEPBHOM TKaHH.

Y4yeOHas kapTa 3aHATHSA:

1. 3amonHeHue aibOOMHOTO JHMCTa MO JAaHHOW TeME - TUTPOMJIHOE BELIECTBO B HEHWpOHax
CIIUHHOTO Mo3ra (OKpacka TOJYWJWHOBBIA CHHHUI, yBEIMYEHHE Majioe W O0JbIIoe), Oe3MUETHHOBBIC
HEpBHBIC BOJIOKHa (OKpacka TIeMaTOKCHJIMH-J03HH, YBEJIMYEHHE Majioe H OOJbIIOE), MHEIUHOBBIC
HEPBHBIC BOJIOKHA (MMIIPETrHAIIMS OCMHEBON KUCIOTOMN, YBETHUCHUE MaJIoe U OO0JIBINOE).

2. TectupoBanue.

3. CobecenoBaHue 1O BOMPOCAM TEMBI 3aHSITHSI U PEILICHUE CUTYallMOHHBIX 3a]1a4.

4. O0oCcHOBaHKE THCTOJIOTUYECKUX MTPENapaToB U AIEKTPOHOTPAMM.

5. CamocTosiTesibHAsI pa00Ta 00y4aIOIIMXCS C THCTOJOTHYECKUMHU NpenapaTaMmu

[Ipenapar 1: TurpouHoE BEIIECTBO B HEMPOHAX CIMHHOTO MO3ra.

Okpacka: TOJIyuJMHOBBIN CUHUM.

YBenuuenue: manoe u 00JIbLIOE.

[Ipenapat npencrasisier co60i MonepeuHslil cpe3 cnuHHOro Mo3ra. Cpe3 OKpalleH creluanbHbIM
KpacUTEJIEM - TOIYUJUHOBBIM CHHUM, ITO3BOJIAIOIIMM BBISIBUTh TUTPOUIHOE BellecTBO. HeBoOpykeHHbIM
IJ1a30M BUJHO, YTO MOTEPEYHBINA Cpe3 CIIMHHOTO MO3ra OKpallleH HEOJHOPOJHO: neprudepuyeckas 4acTh
ero okpaieHa 0osiee cBetTs0 (0enoe BElecTBO), a IEHTPaIbHas YacTh OKpAIIUBaeTCs 00Jjiee MHTEHCUBHO
(cepoe BemiecTBO). B cepom BemecTBe n€XaT MHOTOYUCIIEHHBIE MYJIbTHIOJNSPHBbIE HEPBHBIE KIETKH,
BBIICTISIIOLIMECS HA CBETJIOM (hoHe rosry0oil okpackoil. Ha ManoM yBennyeHHH HANTH caMyr0 KPYMHYIO
HEPBHYIO KIIETKY M PacCMOTPETh €€ Mpu OoiblIoM yBenuueHuu. lIpu 3ToM oOpatuth BHUMaHUE, YTO
HEpPBHAsl KJIETKAa HMMEET HECKOJIbKO OTPOCTKOB. B LIEHTpe KIETKH JIEKUT OJHO €IUHCTBEHHOE SIpO,
HMMEIolllee BHJI CBETJIOrO My3blpbka. B smpe xopomo wuneHTuumpyerca sapsimko. L{uromnaszma
(neifporyiasmMa) 3amoJIHEHa MHOTOYMCICHHBIMH, 0a30(HIBHO OKpAIlICHHBIMU TpaHylaMH. OITO
06azoduibHOE BellecTBO WU BemlecTBO Huccns. PaccmaTpuBasi mpemnapar, MOXKHO YBHAETH OTPOCTOK
HEPBHOM KIJIETKH, B COCTaBE KOTOPOTO HE Pa3IMUarOTCs TpaHyibl 0a30(HUIBHOTO BElIeCTBA. JTO HEUPHUT
(akcon).

[Ipenapar 2: beaMuenuHoOBbIE HEPBHBIE BOJIOKHA.

Okpacka: reMaTOKCHJIMH U S031H.

YBenuuenue: Manoe u 00JbIIoe

[Ipemapat mpenctaBisier coOOM pPa3phIXICHHBIN My4OK 0€3MUETMHOBBIX (0€3MSIKOTHBIX) HEPBHBIX
BOJIOKOH. Ha OoJbIIOM yBETUYEHHH pPACCMOTPETh CTPOCHHWE OAMHOYHO PACIIOJIOKEHHOTO HEPBHOTO
BOJIOKHa. be3aMuennHoBoe HEPBHOE BOJOKHO MMEET BUJ TOHKOTO TshKa, OKpalleHHOTo okcudmibHo. Ha
OTIpEJICIEHHOM PACCTOSIHUM JIPYT OT Apyra B HEM JIeKaT OBAIBHON (DOPMEI sifjpa MIBAHHOBCKUX KIIETOK
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(OJIMroAeHIPOIrIIMOLMTOB). ['paHMIBl MEXIy IJIMAIbHBIMU KIETKaMHU IIpU JAaHHOW OKpacKe He
BBISIBIISIFOTCSL.

[Ipenapat 3: MuenuHoBbIE HEPBHBIE BOJIOKHA.

Oxpacka: UMIperHanus OCMUEBOI KUCIOTOM.

YBenudenue: Manoe u OOJIbIIoE.

[Ipemapar mnpezacraBisier cOOOKW MYYOK MHEITUHOBBIX HEPBHBIX BOJIOKOH, MOJYYCHHBIH B
pe3yibTaTe pacuieIieHus] mepudepruueckoro HepBa IMpermapoBalibHOM Hriol. Ha mamom yBenmueHUn
BBIOpATh M30JIMPOBAHHOE HEMOBPEKICHHOE MUEIMHOBOE HEPBHOE BOJIOKHA M PACCMOTPETh €r0 CTPOCHUE
Ha OOJBIIOM yBeNWYeHWH. MUETMHOBBIE HEPBHBIC BOJIOKHA MMEIOT BHUJ TOJICTBIX TSDKEH, IEHTpasbHAas
4acTh KOTOPBIX OKPAIIMBAETCA CBETIO. JTO OCEBOM LMIMHAP, NPEACTABIAIOLIUNA COOOM NEHAPUT WU
aKCOH HEpBHOM KJeTKU. Bokpyr oceBoro mwimHApa pacroJiaraercss TOJCTash TEMHO OKpallleHHas
MUeINHOBasE 00osouka. OOpaTUTh BHUMaHMUE, YTO MO XOJy HEPBHOIO BOJIOKHA BCTPEYAIOTCSI YYaCTKH,
r7le MUEIMHOBasl (MSKOTHas) 00oJjouka mpepbiBaeTca. JTo mnepexBarbl PanBbe. Kpome Toro, mo xoay
MUEIMHOBOM OOOJIOUKM BHJHBI KOCbI€ CBETJIbIE JIMHUHU, IEpeceKarolue BCIO TOJIIY MHUEIHHA,
nosnyuuBline HasBaHue Haceuek IlImunra - Jlantepmana. C moBepXHOCTH MHMENTUHOBas 000JIOYKA
MOKpPBITA TOHKOM CBETJIOW OOO0JOYKOW- HEBPHWJIEMMOW (IIBAHHOBCKOW 00OJIOUKOW), B KOTOPOM
BCTpEUaroTCs spa MIBAaHHOBCKHUX KieTOK. OOpaTUTh BHUMAaHUE, YTO HIBAaHHOBCKas 000J0YKa B 00nacTu
nepexBaToB PaHBbE B OTIMUYKE OT MUEITMHOBOM 000JI0UKH COXPAHSIETCS.

[Ipenapat 4: DnuHIUMHAS TIUS LEHTPAIBHOTO KaHalla CIMHHOTO MO3Ta.

Oxkpacka: UMIperHanus a30THOKUCIIBIM cepedpoM.

VYBenuuenue: manoe 1 00JIbLIOE.

[Ipenapar mpexacraBisier coOo¥l MOMEPEUHBIN Ccpe3 CIMMHHOrOo Mo3ra. Ha mamom yBenwmueHun
OTpENEeNUTh cepoe M Oesoe BElIeCTBO CIMHHOIO MO3ra. B IieHTpe CIMHHOrO MO3ra HaxOJIUTCs Cpe3
LEHTPAJIbHOIO KaHaJa, KOTOPBIA BBICTIAH KJIETKAMHM SNUHAUMHON TNIMKA — sNMHAMMOrIHonntamu. Ha
00JIBIIOM YBETMYEHUH BUIHO, YTO OHU PACMOJIAraloTcs B OJUH Pl IUIOTHO ApYT K Apyry. OT ocHOBaHUS
OTXOJIUT OTPOCTOK, KOTOPBIHN YTiyOssieTcsl B BEIIECTBO CIIMHHOTO MO3ra

[Ipenapar 5: OnuroaeHApOTIINS COMHAIBHOTO TaHTJINS.

Okpacka: reMaTOKCUJIMH U 3031H.

YBenuuenue: manoe u 00JIbLIOE.

[Ipenapat mnpezacrasnser co0oil MPOJOJIBHBIM cpe3 HepBHOTrO y3na. Ha manom yBenndeHHH
oOpaTuTh BHMMAaHHME Ha HaJM4W€ COCIUHUTENPHOTKAHHOW Karcylbl, MOCTPOCHHONW U3 IUJIOTHOM
coeMHUTENbHOM TKaHW. [lon Kamcynmod nexar Tena YHUIIOISPHBIX HEPBHBIX KJIETOK, HMEIOLIUX
OKpPYTJIYI0 WJIM HECKOJBbKO OBalbHYIO (hopmy. Ha GoJiblioM yBeNWYEeHHH PAacCMOTPETh TEJIO HEPBHOM
KJIETKH, KOTOPO€ OKPYXKEHO KIETKaMU OJUTOACHIPOTINU (MaHTUIHBIMHU). XOpOIIO Pa3IuYUMBI sipa
OJINTOICHIPOTIMOIUTOB. OTPOCTKH HEPBHBIX KJIETOK IMPAKTUYECKH HE PA3IMUUMBI, IOTOMY YTO JJI UX
BBISIBJICHUSI HEOOXOJMMBI ClelUajIbHble METOJbl 00paboTKU (MMMperHanus cepeOpoM, METHICHOBBIH
cuHuil u 1p.). LlenTpanbHast 4acTh HEPBHOTO Y3714 3aM0JHEHA MHOTOYHCICHHBIMU HEPBHBIMU BOJIOKHAMHU
U TpeACTaBISONMME co00ii T-oOpa3Hble OTPOCTKH MCEBIOYHHUIIOISPHBIX KIETOK CHUHHOMO3TOBOTO
y37a.

[Ipenapat 6: [lonepeunsiii cpe3 nepudepuyecKoro HepBa.

Oxkpacka: UMIIperHamnus OCMHUEBOM KUCIOTOM.

YBenuueHue: Manoe u OOoJIbIIOoe.

[Ipenapar npexacrasiser coOoi monepeyHslil cpe3 nepudepuueckoro Hepsa. Ilepudepruyecknii
HEPB COCTOUT M3 MHOT'OYMCIICHHBIX MHMEIMHOBBIX W O€3MHUEIMHOBBIX HEPBHBIX BOJIOKOH. Ha maiom, a
3aTeM Ha OOJIBIIOM YBEIMYEHHHM PACCMOTPETh CTPOCHHWE MHEIMHOBBIX M OE€3MHMEIMHOBBIX HEPBHBIX
BOJIOKOH. Ha OomnpIIoM yBenMuUeHHM, Ha TONEPEYHOM pas3pe3e KaKIoe HEPBHOE BOJIOKHO HMeEEeT
okpyriyto ¢popmy. [Ipu 3TOM 0/1HM BOJIOKHA UMEIOT OOJIBLION TUaMeTp, a Ipyrue — MeHbInid. B nenTpe
m000T0  BOJIOKHA JIKHUT OCEBOM IMIMHAP. B  MHETMHOBBIX (TOJICTBIX) BOJOKHaX XOPOIIO
UACHTUHUIHMPYETCST TeMHash MUENMHOBasg 000y10uka. B Ge3MUENMHOBBIX (TOHKMX) HEPBHBIX BOJIOKHAX
MUEJIMHOBass 000J0YKa OTCYTCTBYET, MOATOMY HX IOINEPEYHBI Cpe3 COOTBETCTBYET CpPE3y OCEBOro
uunuHapa. [1IBanHOBCKas 000104Ka, KaK B MUEJIMHOBBIX, TaK U B 0€3MHEITMHOBBIX HEPBHBIX BOJOKHAX
IpU JaHHOHM OKkpacke He uaeHTU¢uIpyeTcs. OOpaTUTh BHUMAaHHUE, YTO Ka)/J10€ HEPBHOE BOJIOKHO C

23



MOBEPXHOCTU TOKPHITO TOHKOW MPOCIOWKON pBIXJIOW HEO(POPMICHHONH COCIMHHUTEIBHON TKaHH
(oHmoneBpuii). HMHOrma MOXHO BCTPETUTh OOJBIIME CKOIUIGHHS PBIXJIOW  HEO(GOPMIICHHON
COCIMHUTENIbHON TKaHH, KOTOPbIE Pa3/IesioT OTACIIbHbIC TPYIIbl HEPBHBIX BOJIOKOH (IEPUHEBPUIL).

[Ipenapat 7: Heps B oprane (posoibHbIi cpe3).

Okpacka: reMaTOKCHJIMH U S03UH.

YBennuenue: Majoe.

[Ipemapat mpezacrapiseT coboi cpe3 s3bIka. B Toue MBITIICYHOH 0007109KH, MEXKIY BOJIOKHAMU
CKEJIETHOM MBILIIEYHON TKaHHW OIpeNeNsieTcs MPOJOJbHOE CEYEHHE HEpBa, B COCTaBE KOTOPOTO BUIAHBI
TOHKHE OKCU(UIBLHO OKPAIICHHBIE OCEBbIE ITUIHHIIPHI, OKPY>KEHHBIE BBITSIHYTBIMH SIJPAMH IIIBAHHOBCKUX
KJIETOK.

[Ipemapar 8: UyBcTBUTENbHOE WHKAINCYJIMPOBAaHHOE HEPBHOE OKoHUYaHuWe (Tenbue Patep -
[Taunnn).

Oxpacka: TeMaTOKCUIIUH U S03H1H.

YBennuenue: Majoe.

[Ipenapar mpeacraBisieT coOoOi cpe3 KOXKHM Tajiblla yenoBeka. [Ipu cimabom yBenmWyeHUW Ha
ITOBEPXHOCTH IIpernapara HaWTH MHOTOCJIOWHBIN IUIOCKMM OporoBeBaromiuil snurenuid. llox snurennem
pacronaraercsa JepMa Koku. Ha TpaHWile COETUHUTETbHOW TKaHU KOXH U TOJKOKHO-KHPOBOMH
KJIeT4aTKu Jexar tenblna Parep-Ilaunman. Ha Manom yBenwdeHMHM paccMOTPETh CTPOEHHE JIAHHOTO
HepBHOTO oKOHYaHUs. Tenbiie Darep-Ilaunan BMeeT OKPYriIyr0 WM OBATbHYIO (OPMY, UTO 3aBUCHUT OT
xapakrtepa cpesa. [Ipu mpooapHOM pa3pese Teblie UMEET OBAIbHYI0 (OpPMY, a NP MOMEPEYHOM Cpe3e -
Kpyrinyto ¢opmy. B 1eHTpe Tenblia JIEKUT BHYTPEHHSAS KOJ0a, UMEIOIIas 3€pHUCTOE CTPOEHHE.
Hapyxnass komba mpencraBieHa Kamncysliod, oOpa30BaHHOW MHOKECTBEHHBIMH KOHIICHTPUYECKHU
PaCIOJIOKEHHBIMU  COCTUHUTEITLHOTKAHHBIMU TUTACTUHKAMH, MEXIY KOTOPBIMU JIeKAT CIAaBICHHBIC
(bubpoOIaCTHI, A/Ipa KOTOPHIX XOPOIIO UACHTU(DUIIMPYIOTCS Ta)Ke Ha MAJIOM YBEITHYCHUH.

[Ipenapar 9: Tenbiie MelicHepa.

Oxkpacka: reMaTOKCUJIMH U 3031H.

YBenuuenue: manoe u 00JIbLIOE.

[Ipenapar mnpeacTaBisieT co0OM cpe3 KOXH Taiblla. B COCOYKOBOM Cllo€ JEPMBI KOXKH,
HEMOCPEJCTBEHHO B 00JacTH COEIUHUTEILHOTKAHHOTO COCOYKAa C MAjoro YBEIMUYEHUS OIpeneisieTcs
CTpYKTypa oOBalibHOM Qopmbl — Tenble MelicHepa. C 0OJbIIOrO yBEIMYEHHS B LIEHTPE TeJblia
OTpeJeNsieTCs. OCeBOW UWJIMHAP, MMEIOIIUNA MITOMOPOOOpa3HbId XOJ, MEepHEeHIUKYIIpPHO OazaabHOM
MeMOpane. [leprneHauKyIsIpHO OCEBOMY LMIMHAPY pPACIONaraioTCs BBITSHYTbIE Spa IIBAHHOBCKHX
KJ1eToK. C MOBEpXHOCTH Teliblie MelicHepa NOKPBITO COEIMHUTEIbHOTKAHHOW KAICYJION.

[Ipenapar 10: UyBcTBUTENBPHOE HEPBHOEC OKOHUAHUE B CKEJICTHOW MBIIIEYHOW TKaHU (HEPBHO-
MBIIIIEYHOE BEPETEHO).

Oxkpacka: UMIperHaius a30THOKUCIIBIM cepedpoM.

YBenuuenue: manoe u 00JIbIIoE.

[Ipemapat npeacraBusieT co00i cpe3 CKEIETHON MBINIEYHON, UMIIPETHUPOBAHHON 230 THOKHUCIIBIM
cepeOpoM [UIsl BBISIBICHHUS HEPBHOTO OKOHuYaHWs. Ha ManoMm yBeldWYeHWM HaWTH YyBCTBUTEIHHOE
HepBHOe OKoH4aHue. [Ipu 3TOM 0OpaTUTh BHUMAaHHE, YTO B LEHTPE HEPBHO-MBIIICYHOTO BEpPETEHA
pacmoniaraercsi HECKOJbKO TOHKHX W CBETJBIX MBIIIEYHBIX (MHTpady3anbHBIX) BOJIOKOH, KOTOpHIE
OKPYKEHbI TOHKOW COEIMHUTEIbHOTKAHHOW Karcynoil. Sapa B uHTpady3aibHBIX MBIIIEYHBIX BOJOKHAX
JeXar Apyr 3a APYroM B BUJE LIETOYKH, JHOO KOHIEHTPUPYIOTCS B HEOOJBIINX YTONIIEHUSAX STHUX
BOJIOKOH. MBblllIeUHbIE BOJIOKHA, JIEKAIINE 32 MPEJAEIaMU COETMHUTEIIbHOTKAHHOW KaIlCyJIbl, Ha3bIBAKOTCS
sKcTpady3anbHBIMH. DKCTpady3anbHble MBIIIEYHbIE BOJOKHA 0O0Jiee TOJCTHIE, C XOPOIIO BBIPAKEHHOU
MOTIEPEYHON HCYEPUYEHHOCThI0. OT OCHOBHOTO HEPBHOTO CTBOJIMKA K WHTpady3adbHBIM MBIIICYHBIM
BOJIOKHAM MOJAXOJISIT HEPBHbIE TEPMHUHAIN, KOTOPbIE OIUIETAIOT UX, OO0 3aKaHUYUBAIOTCS TPO3JIEBUIHOM
CTPYKTYpPOil.

[Ipenapar 11: /IBuratenbHO€ HEPBHOE OKOHYAHUE B CKEJIETHOM MBIIIIIE.

Oxkpacka: UMIperHaIus a30THOKUCIIBIM CepedpoM.

VYBenudeHue: Manoe u OOoJIbIIoe.
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[Ipenapar mpeacraBisier coOOil cpe3 CKENETHOW MBIMIIBI, OOJIBIIMHCTBO BOJOKOH KOTOPOMH
paspesansl mpo10JbHO. Ha Masiom yBeIMYeHNN HATH UMITPErHUPOBAHHBIE CEpeOPOM HEPBHBIE BOJIOKHA.
Paccmotpers ux crpoeHue Ha O0ibIIOM yBenuueHUH. Ilonepek MBIIEYHBIX BOJOKOH MPOXOIAT IMyYKH
MUEIMHOBBIX HEPBHBIX BOJIOKOH, KOTOpBIE paclaJatoTcsl Ha OTAEJbHbIE BOJOKOHIA U IPU 3TOM TEPSIOT
MHUEIMHOBYIO 000J04Ky. Ha KOHIIaX HEpBHBIX TepMHUHaNICHl 00pa3yloTcsi ABHraTelbHbIE HEPBHBIC
OKOHYaHUsT (MOTOpHBIE Oisimiky). B obOmacTu MBUrarenbHOTO HEPBHOIO OKOHYAHHS B MBIIIEYHOM
BOJIOKHE OTMEUYAETCs CKOILJICHUE SIZIEP.

6. CamocrosiTeJibHas padoTa 00y4aroUMXCcs € 3JIeKTPOHOrPaAMMAaMM - TUTPOUTHOE BEIIECTBO,
aKCOJICHJPUTUYECKUI CHUHAIC, TNepexBaT PaHBbe B MMEIMHOBOM BOJIOKHE, O€3MSIKOTHOE BOJIOKHO
Ka0eIpbHOTO THIA, MOTOPHAs OJIAIIKa, MHETMHOBOE HEPBHOE BOJIOKHO, CMEIIAHHBIA HEPB; MOTEPEUHBIN
cpes.

Bomnpocs! 111 NOAT0OTOBKHU 110 TeMe:

1. Ilnan cTpoeHust HEPBHOM TKaHH.

2. VICTOYHMK M OCHOBHBIE dTaIlbl PA3BUTHSI HEPBHOW TKaHM.

3. Mopdomoruyeckas knaccuuKranysi HEPBHBIX KIIETOK.

4. OyHKIMOHAIbHAS KITaCCU(PUKAIS HEPBHBIX KIIETOK.

5. MuKpOoCKOIMYECKHE U YIbTPaMUKPOCKOITMYECKUE 0COOEHHOCTH HEPBHOM KIIETKH.

6. daxTopBI, BIUSIONIHNE HA )KU3HEACATEITHHOCTh HEHPOHA.

7. Perenepariusi HEpBHBIX KJIETOK B cBeTE qU(P(HEPOHHOTO CTPOCHUSI.

8. Heiipornws: MoHSTHE, Pa3HOBUIHOCTH, CTPOCHHUE, 3HAYCHUE.

9. HepBHOE BOJIOKHO: TIOHSITHE, KIaCCUDUKAIIHSL.

10. Be3amuenuHOBBIE HEpBHBIC BOJIOKHA: PAa3BUTHE, CTPOSHHE, MEXaHU3M IIPOBEIEHHS] HEPBHOTO
UMITYJIbCA.

11. MuenuHOBbIE HEpBHBIE BOJIOKHA: pa3BUTHE, CTPOCHUE, MEXaHW3M IIPOBEIEHUS HEPBHOIO
UMITYJIbCA.

12. Ctpoenue nepudeprueckoro HepBa.

13. Perenepariisi HEpBHBIX BOJIOKOH.

14. CuHancel: IOHATHE, PA3HOBUIHOCTH.

15. HepBHble OKOHYAHUS: TIOHATHE, KITaCCH(PUKAITHS.

Tema: O630pHOE 3aHsATHE 10 paznerny «O0Ias rucToIOTUsY.

Lenp 3aHATHS: OUEHUTH CTENEHb OBJAJACHHUA OOYYAIOUIUMUCS BOINPOCAMHU CTPYKTYpPHO-
(YHKIIMOHATFHOM OpraHu3alui TKAHEBOTO YPOBHS OpraHU3aIuH KUBOTO.

YyeOHas kapTa 3aHATHA:

OO030pHOE 3aHATHE COCTOMT U3 TEOPETHMUYECKON 4YacTH, KOTOpas MpoBOIUTCS B (Gopme
TECTUPOBAHUS, U IPAKTUUECKON YaCTH - IMATHOCTUKHU «CJIETIBIX» TUCTOJIOTMYECKUX MPENApaTOB U YTCHUS
3IEKTPOHOTPAMM.

TectupoBanue nmpoBoaAuTCA Ha KoMIbloTepe. O0ydaromeMycs MpeagaraeTcsi KOMIUIEKT TECTOBBIX
3amanuii, cocrosimmii U3 100 BompocoB (TECTOBBIX 3aJaHUi) MO TemaMm paszjaena (Bompocam Jyis
MOATOTOBKH 10 Teme). TecToBblie 3aanus umMeroT 4-5 BapranTtoB oTBeTOB. HeoOxoaumo BeIOpaTh OJHMH
IpaBWIbHBIN 0TBeT. Ha pemenne tectoBeix 3aganuii otBoautcst 100 MUHYT.

O1eHka MpakTUYECKMX HaBBIKOB MIPOBOJIUTCS ITyTEM OIpeIeIeHUs] 1 000CHOBAaHUS 00yUaromuMes
TKaHEW Ha HE IMOJANNCAHHBIX THUCTOJIOTUYECKUX IIpenapaTax M UTEHUS YIbTPAaCTPYKTyp Ha
JIEKTPOHOTaMMaXx.

Ilepeyennb BONPOCOB A1 MOATOTOBKH K 0030PHOMY 3aHSITHIO!

1. OnpeneneHue TKaHH.

2. Knaccuduxanus tkaneit Kenmukepa u Jleinura.

3. Crier¢urueckue NpU3HAKK STUTENATEHON TKaHU.

4. I'enernueckast Knaccu(uKaIys SMUTeIHaIbHbIX TKAaHeH

5. CtpoeHue 3MUTeNNanbHOM KIEeTKH.

6. bazanpHas MmemOpaHa: MOHSTHE, CTPOEHUE, (PYHKIIMOHATIBHOE 3HAYECHHE.
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7. Mopdonorndeckast KaccuGUKaust SUTETNATbHBIX TKAaHEH

8. OIHOCIIONHBIN AUTENNI: TOHATUE, PASHOBUIHOCTH, CTPOSHHE, PACIIOJIOKCHHE, 3HAUCHHUE.

9. MHOTOCJOMHBIN SMUTENNI: IOHATHE, PA3HOBUIHOCTH, CTPOCHHE, PACIIOJIOKEHHE, 3HAaUCHHE.

10. ITonsiTHE O XKENE3UCTOM DIUTEIUH M MOP(OJIOTHUECKUE OTIMYHUS €r0 OT HEXKEIE3UCTOTO
SIUTEINHS.

11. TTonsiTre 00 SK30KPUHHBIX XKeJe3aX U UX OTIIMYHS OT YHJIOKPUHHBIX KeJle3.

12. OGmuii Tu1aH cTpOeHUs SK30KPHUHHBIX JKEJIe3.

13. Knaccudukanusi 3K30KPUHHBIX JK€JIE3 10 CTPOCHUIO KOHIIEBBIX OTAEJIOB W BBIBOJHBIX
MIPOTOKOB.

14. Knaccudukanus 3K30KpHHHBIX JKEJIe3 [0 XapaKTepy BBIICIIEMOTO CEKpeTa.

15. Knaccudukanus 3K30KpHHHBIX JKeJIe3 [0 MEXaHU3MY BBIICIICHHUS CEKpeTa.

16. O6m1as XxapakTeprCTHKa TKaHEH BHYTPEHHEH Cpelibl.

17. Me3enxuma: OHSTHE, UICTOYHUKH PA3BUTHS, CTPOCHHE, (DYHKITUH.

18. ITnman cTpoeHus KpOBH KaK TKaHH.

19. XapaxrepucTika MEXKIETOYHOTO BEIIECTBA KPOBU — TIA3MBI.

20. DpuTpOIHTHL: CoJIepKaHke, CTPOSHHE, (DYHKITMOHATBHOE 3HAUCHHE.

21. JIeWiKkoIMTHI: TIOHSTHE, COACPKaHUE, Kitaccuukarms, ooriee QyHKITMOHAILHOE 3HAUCHHE.

22. I'paHyJOINTHL: TIOHSTHE, CTPOCHHE, PAa3HOBUIHOCTH, (YHKIIMOHATHHOE 3HAYCHHUE.

23. ArpaHyJonuTHL: OHATHE, PA3HOBUIHOCTH, COJICPYKaHNE, 3HAUYCHHE.

24. TpoMOOLIMTHI: COJIepIKaHNe, CTPOCHHUE, (PYHKIIMOHATBHOE 3HAYCHHE.

25. ToHsATHE O NIEUKOIIMTAPHOH (hOPMYJIe U TeMOTpaMMe.

26. [Tnan cTpoeHus COSTMHATEITLHOM TKaHH.

27. Knaccudukarys CoeTMHATEITHHBIX TKAaHEH.

28. buomexannueckass (QYHKIUS COCOUHUTEIBHOM TKAaHM M CTPYKTYpPHbIE KOMIIOHEHTHI,
obecrieunBaroniue 3Ty GyHKIHIO.

29. Tpoduueckass  GyHKIMS  COCAMHUTENILHOW  TKAHW M CTPYKTYPHbIE  KOMIIOHEHTHI,
o0ecreuynBaroIue €€ BbINOJIHEHHE.

30. PenapatuBHass ~ QyHKIMST ~ COCAMHUTENILHOM  TKAaHM W CTPYKTYpHbIE  KOMIIOHEHTHI,
o0ecreuynBaroIue €€ BbINOJIHEHHE.

31. 3ammrtHas QYHKLUUS COCAMHUTEIBHON TKAaHU U CTPYKTYPHBIE KOMIIOHEHTHI, 00eCIIeUnBaOIIUE €€
BBITIOJIHEHHE.

32. Perenepanusi COeJMHUTEIbHON TKAaHU B CBETE TEOPUU TUPPEPOHHOTO CTPOSHUS TKaHEH.

33. Cyxoxuiie: TIOHATHE, CTPOSHHUE, pereHeparivsl.

34. PerukynspHas TKaHb: IIOHATHUE, IJIaH CTPOEHUS], PACIIOJIOKEHUE, 3HAUEHUE.

35. J)KupoBas TKaHb: OHATHE, PA3HOBUIHOCTH, PACIIONIOKEHHUE, CTPOECHHE, (DYHKIIUH.

36. Crynenucras TKaHb: [IOHATHE, PAcONIOKEHUE, CTPOEHHE, 3HAUCHHE.

37. IlurmMeHTHas TKaHb: IOHSTHUE, PACTIONIOKEHNE, CTPOEHHE, (DYHKLIUH.

38. McToUHUK pa3BUTUSA U OCOOCHHOCTH 3MOPHUOHAIBHOIO XOHIPOT€HEe3a.

39. Ilnan cTpoeHHs XPSAIIEBON TKaHH.

40. MeXKIIeTOYHOE BEIECTBO: XUMHUYECKHUI COCTaB, XapaKTEPUCTUK CTPYKTYPHBIX KOMIIOHEHTOB.

41. CtpyKTypHO-(DyHKIIMOHAIBbHBIE OCOOEHHOCTH KJIETOK XPSILIEBON TKAHU.

42. I'manuHOBas XpslleBasi TKaHb: CTPOEHHE, PACIIOJIOKEHUE, 3HAUCHHUE.

43. Dnactuueckas XpslleBas TKaHb: CTPOCHHUE, PaclOI0KeHNE, 3HAYEHHE.

44. BonokHHCTas XpsILEBast TKaHb: CTPOEHHUE, PACIIOJIOKEHNE, 3HAUECHHE.

45, Xpsi Kak opras.

46. PocT u pereneparyst XpsIieBbIX TKaHeH.

47. IlnaH cTpoeHHs KOCTHOM TKaHMU.

48. ICTOYHUK U OCHOBHBIE 3aKOHOMEPHOCTH AMOPHOHATILHOTO OCTEOTeHE3a.

49. XapakTepucTHKa MPsIMOr0 OCTEOreHe3a.

50. XapakTepucTUKa HENPSIMOTO OCTEOreHe3a.

51. Knerounsie nu¢dpepoHbl KOCTHONW TKaHHU.

52. KocTHBIE KJIETKH: pa3HOBUAHOCTH, CTPOECHHE, ()YHKIIMOHATIBHOE 3HAYCHHUE.
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53. MeXKIIeTOYHOE BEIIECTBO KOCTHOW TKaHU: MOHATHE, CTPOCHUE, XMMUYECKHI COCTaB, 3HaYCHNUE,
HOBOOOpa3oBaHUE.

54. Mopdoornueckas KaccuprKaiys KOCTHON TKaHH.

55. KocTb Kak oprat: NOHSTUE, CTPOEHUE, pETEHEPALIUSL.

56. OcobGeHHOCTH pereHepaly KOCTHOW TKaHH.

57. @akTopsl, BAMSIOUINE HA PETEHEPALIHIO KOCTHOM TKaHU.

58. OcHOBHBIE 3TAIBI SMOPHOHATEHOTO TUCTOT€HE3a MOMEPEYHOTIONOCATON MBIIIIEYHON TKAHH.

59. CtpoeHre MBIIIEYHOTO BOJIOKHA KaK CTPYKTYPHO-(DYHKIIMOHAIBPHOW €IWHUIBI CKEJIETHON
MBIILIEYHOW TKaHU.

60. Crpoenre MHOGUOPHILISIPHOTO anmapaTa CKeJICTHOW MBIIICYHON TKAHH.

61. MonekyssipHbIE OCHOBBI MBIILIEYHOTO COKPAIIICHHSI.

62. I'ncTorU3noIorHs MBIIIEYHOTO COKPAIIICHUSL.

63. THITBI MBIIIICYHBIX BOJIOKOH.

64. CtpoeHue MBIIIIIHI KaK OpraHa.

65. ®uznonornyeckas W penapaThHBHAsE pereHepalysi CKENIETHONH MBIIIEYHOW TKAaHU B CBETE TEOPHUH
1 HepoHHOTO CTPOECHUS TKAHEH.

66. ['magkast MbIIeYHass TKaHb: WCTOYHUK DPa3BUTHA, CTPOCHHWE MHOILMTOB, pereHeparus,
WHHEpBaIHSL.

67. Cepmevnasi MbIlIeYHasi TKaHb: WCTOYHUK Pa3BUTHS, OCOOCHHOCTH CTPOCHUS W pEereHeparuu
KapIMOMHOIIUTOB.

68. XapaKkTeprucTHKa MUOIITUTEIHAITHLHBIX KICTOK.

69. XapakTeprucTHKa MUOHEBPATBHBIX KICTOK.

70.IInan cTpoeHMs HEpBHOW TKaHW. VICTOUHMK M OCHOBHBIC JTalbl Pa3BUTHS HEPBHOW TKaHU.
['ymopanbHas perymsius.

71.Mopdonorudeckas knaccuukaiiys HEpBHBIX KIIETOK.

72.OyHKIMOHATBHAS KIIaCCU(HUKAIMS HEPBHBIX KIICTOK.

73.MUuKpOCKOTMYECKHE U YABTPAMHKPOCKOITUIECKHE OCOOCHHOCTH HEPBHOM KIICTKH.

74.®akTophl, BIUSIONINE HA )KU3HEACATEIILHOCTh HEHPOHA.

75.Perenepaniyisi HEpBHBIX KJIETOK B cBeTe MU (HEPOHHOTO CTPOSHHUS.

76.Heiipornus: moHsTHE, pa3HOBUIHOCTHU, CTPOCHUE, 3HAUCHHE.

77. HepBHOE BOJIOKHO: TIOHATHE, KIaCCH(PUKAIIHSL.

78. beaMuenMHOBbIE HEPBHBIE BOJIOKHA: Pa3BUTHE, CTPOCHHE, MEXAHU3M IPOBEJICHUS HEPBHOTO
HMITYJIbCA.

79. MuenuHOBbIE HEpBHbIE BOJIOKHA: pa3BUTHE, CTPOCHHUE, MEXaHM3M IPOBEACHUS HEPBHOTO
UMITYJIbCA.

80. CrpoeHue neprdepuieckoro Heppa.

81. Perenepariyst HEpBHBIX BOJIOKOH.

82. CuHaricel: IOHSTHE, PA3HOBUIHOCTH.

83. HepBHbIe OKOHYAHHUS: TIOHATHUE, KIACCUDHUKAITHS.

Ilepeyenb TrHUCTOJOTHYECKUX TMPENaparoB /Jisi MOJATOTOBKH K 0030pPHOMY 3aHATHIO -
OJIHOCJIOMHBIN BBHICOKHI MPU3MaTUUECKUN SMUTENNN KaHAIbLEB MOYKU (OKpacka T€MaTOKCUIMH — 03HH,
YBEIIMUCHHUE MAJIOe), OJHOCIOWHBI MHOTODPSIHBIA MEpIATeNbHBIA SIUTEINN KHIICYHUKA 0e33yOKH
(OKpacka jKeNne3Hbli TeMAaTOKCUIINH, YBEIIMUCHHE MAlioe), MHOTOCIOWHBIN TIIOCKHH HEOPOTOBEBAIOIIHIA
snuTenuil  (mMIieBoj)) (OKpacka T'eMATOKCHIIMH - 9J03MH, YBEIHMYCHHE Majoe), MHOTOCIONHBIN
HEepPEeXOIHbII AMUTEnil (MOYETOYHUK) (OKpacka reMaTOKCHJIMH - J03HH, YBEJIHYCHHE Majoe), mpocTas
pa3BeTBIICHHAs aJIbBEOJISIPHAs KKeJe3a (cajbHas eye3a) (OKpacka réMaTOKCHIIMH — 303MH, YBEIMUYEHHE
Maioe), Ma3oK KpoBH 4ejoBeka (oKkpacka mo PoMaHOBCKOMY, YBEIHYEHHE Majioe M OOJBIIOE), phIXias
Heo(opMIIeHHas cOeTMHUTEIbHAs TKaHb B CTEHKE OpraHa (OKpacka reéMaTOKCHJIMH-03HH, YBETUYEHUE
Maloe), IIOTHasE Heo(OPMIICHHAs! COSTMHHUTENbHAS TKaHb JIEPMbI KOXH (OKpacka OpCeHH, YBEIHYCHHE
MaJioe), TPOJOJBHBI Cpe3 CYXOXWiIHs (OKpacka TI'eMaTOKCHIIMH-I03WH, YBEIMYEHHE Majoe), Oenas
KHpOBasi TKaHb (OKpacka T€MaTOKCHJIMH-303WH, JKEIE3HbIi T'e€MaTOKCWIMH, YBEIMYCHHE MAJoe),
THaJIMHOBBIA XpsIl (OKpacka reMaTOKCHIIMH-3031H, YBEJIHUYCHUE Majloe), 3JIaCTHYECKUH Xpsi] (OKpacka
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OpCEWH, YBEJIMYCHUE MaJloe), BOJOKHUCTBIM XS] (OKpacka TeMaTOKCHIMH-303HH, YBEINYCHHE MAJoe),
pa3BUTHE KOCTH M3 ME3CHXHMMBbI (OKpacka IeMaTOKCHJIMH — 303HMH, YBEJIMUYCHHE Majoe U OOJbLIOE),
NPOJIONIBHBIN cpe3 nuadusa TpyOuaTol KocTH (OKpacka THOHHHOM 10 LlIMopiio, yBenuueHue manoe),
rJaJikasi MbIIIEYHAs TKaHb (OKpacka IeMaTOKCHIIMH-J03MH, YBEJIMUYCHHE Majoe), MONEepeuHOIoocaTast
CKEJIeTHAsl MBIIICYHAs TKaHb (OKpacKa >KEIe3HbId TeMATOKCHJIMH, YBEJIMYCHUE Mayoe), CepiAeqHas
MBIIICYHAS] TKAHb (OKPACKa KEJIe3HbI TeMaTOKCHIMH, YBEITUUCHHE MaJIoe).

Ilepeyennb 3JIeKTpPOHOrpaMM /Ui MOATOTOBKM K O030pHOMY 3aHAITHI0 - JIECMOCOMA,
anuKalibHasl YacTh AMUTEIUAIBHON KIETKH KUIIEYHON BOPCHUHKH, PECHUTYATHIE IMUTEIUAIBHBIE KIETKU
Tpaxeu, JecMOocoMa KJIETKM IIMIIOBATOrO CJIOS KOXH J>KMBOTA 4YEJIOBEKa, OOKAJNOBUAHAS JKEJIE3UCTas
KJIETKa, KOHIIEBOW OTIEJN IIOKEITYJOYHON IKENe3bl, SPUTPOIUTHI, CETMEHTOSICPHBIA HEHTPOPHUIHHBIN
JEHKOIUT, DS03WHO(DHUIBHBIA JIeHKOIHUT, 0a30pWIbHBIA Jeikonut, JuMporur, T-mamdonur, B-
nuM@onuT, KOHTAKT T-KWJuiepa ¢ OMyXOJIEBOM KJIETKOW, KOHTAaKT T-Kuiuiepa ¢ KIETKOW MHIIEHBIO,
MOHOILIUT, KPOBSIHbIE IJIACTUHKH, OT/EJIEHHE TPOMOOIIMTOB OT METakapHOLMTOB, MOCTIMOPHUOHAIBHBIN
SPUTPOIIOA3,  IPUTPOION3 (BBHIOpPOC siipa), HEUTPOPWIBHBIA TPaHYJIOIUTONOA3, 303UHO(HUIBHBIN
IPaHyJIOLMTONO33, 0a30(puIbHBIN IPaHyJI0IUTOIO033, MOHOJIIIUTOIO33, TPOMOOLIMTOII0A3,
TUMQOIIMTOI033, BBIXO/ SPUTPOIIMTA U3 CHHYCA B KPACHYIO MYJIBITY CEJIE3eHKH, Makpodar, ¢pudpoodiacr,
IIa3MaTH4ecKasl KJIETKa, KOJUIareHoBble (UOpUIUIBI, TOHKHME M TOJCTbIE MHUOIPOTO(OUOPUILIBI,
BCTaBOYHbIE  JHCKHM  MEXJIy MBIIIEUHBIMU  KJI€TKaMH  MHOKapJa, THUTPOMIHOE  BEIECTBO,
aKCOJICHJPUTHYECKUI CHUHAlC, TnepexBaT PaHBbe B MMEIMHOBOM BOJIOKHE, O€3MSIKOTHOE BOJIOKHO
KaOeJIbHOIrO THUIIa, MOTOpHAs OJIAIIKa, MUEIMHOBOE HEPBHOE BOJIOKHO, CMEUIAHHBIN HEpB; MOMEpPEUHbIi
cpes.

Tema: CepaedHo-cocynucras CUCTEMa: UCTOUYHUKHA pa3BUTHs, oOmias xapakrepuctuka. Cepare.
KpoBeHocHbIe cocyibl.

Leab 3aHATHSA: U3YYUTh MHUKPOCKOIHMYECKOE U YIBTPAMHUKPOCKOIIMYECKOE CTPOEHHE CTEHKH
cep/uia 1 KpOBEHOCHBIX COCYZOB.

YyeOHast kapTa 3aHATHA:

1. 3amonHeHne anbOOMHOTO JIMCTa IO JAaHHOW Teme - aopTa (OKpacka OpPCEUH, YBEIUYCHHUE
MaJjioe), apTepus MBIIIEYHOr0 TUa (OKpacka TeMaTOKCHJIMH — D03WH, YBEJIMUYCHHE Malioe), BEHa
MBIIIEYHOTO THUMA (OKpacka TEMAaTOKCHJIMH — J03WH, YBEJIMUYCHHE Majioe), CTeHKa cepjia (BOJIOKHA
[TypkuHbe) (OKpacka TeMaTOKCHIMH — 303HH, YBEJIMYCHUE MAJIOE), COCY/Ibl MUKPOIIUPKYIATOPHOTO pycia
(OKpacka reMaTOKCUJIMH — 303HH, YBEIHUCHHUE MAJIOE).

2. TectupoBaHnue.

3. CobecenoBaHue MO BOMPOCAM TEMBI 3aHITHS U PEIICHUE CUTYAllMOHHBIX 3a]1a4.

4. O00CHOBaHHE THCTOJIOTUYECKUX MTPEMApaTOB U AIEKTPOHOTPAMM.

5. CamocTosiTe/IbHasi padoTa 00y4aIOLUXCHA € THCTOJOTHYeCKUMHU NpenapaTamMmu

[Ipenapar 1: Aopra.

Oxkpacka: opceuH.

YBenuueHue: Maioe.

AopTa uMeeT CpaBHUTEIHHO TOJCTYIO CTEHKY, KOTOPasi COCTOUT U3 TpeX 000JI04YeK: BHYTpEHHEH,
cpenHell W HapykHOW. BHyTpeHHssT 000704Yka XOpOIIO pa3BUTa MU COCTOUT M3 DHAOTEIHATIBHOTO U
MOAPHOTEINALHOTO CJ0s, OOpa30BaHHOTO PBIXJION BOJOKHHCTON COEAMHUTENBHON TKaHbio. [Ipu
buKcay TKaHb, 00pa3yrollas BHYTPCHHIOK 000JIOUKY, CHIBHO CXKHMACTCS M, ClieJoBaTesibHO, tunica
intima HeBHHA Ha TUCTOJOrMYeCKOM mpemnapare. CpemHsist 000109Ka TOJICTast U XOPOIo BeipaxkeHa. OHa
oOpa3oBaHa MHOTOYHUCIIEHHBIMH  JJaCTUYECKUMHU MEMOpaHaMH, CBSI3aHHBIMH  MEXIy Cco0oit
AMACTUYECKUMHU BOJIOKHamu. [Ipu oKpacke OpCEMHOM XOpOIIO BBISBISETCS MOIIHBIA 3JIaCTUYECKUM
KapKac aopThl, OKPAIIEHHBI B TEMHO-KOPUYHEBBIN I[BET U MPEACTABICHHBIN HA TIPerapaTe U3BUIUCTBIMH
BOJIOKHaMH. HapykHas 000704YKa COCTOWT W3 PBHIXJIOW COEIWHUTENBHOW TKaHW, C MpeodiiaJaHreM
AIIACTUYECKUX BOJOKOH U UMeEEeT OJeTHO-KOPUYHEBYIO OKpacky. OHa COAEpKHT IMOMEpPEeYHbIe CPe3bl
KPOBEHOCHBIX COCYIOB (Vasa vasorum), muTaroiX CTeHKY COCYa, U KUPOBBIE KIETKH.

[Ipemapat 2: ApTepusi MBIIIEYHOTO THMA (OeIpeHHAs apTepus).
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Oxpacka: TeMaTOKCUIMH-3031H.

YBennueHue: Majoe.

CreHka apTepuM COCTOUT M3 TPEX XOPOIIO pa3IMYMMBIX 000JI0OUEK: BHYTPEHHEH, CpeaHei
(MpIIeYHOH) U HapyXHOU. BHYTpeHHss1 00071049Ka 00pa3oBaHa OJHUM CIIOEM SHIOTEIHAIBHBIX KIETOK,
Jexamux Ha 0a3zanbHOM MeMOpaHe. DHIOTENHAIbHBIC KIETKH PacIoJIaraloTcsi MPOA0JIbHO, MO3TOMY Ha
mpernapare BHIHBI TONEPEYHO CpE3aHHBIC sapa OKpyrioi ¢opmbel. Ilox OGazanpHO MeMOpaHOU
pacroJiaraercsi TOHKasi IMPOCJIOMKA PHIXJION BOJIOKHUCTON COEMHUTEIIBHON TKAHU — MOI3HA0TEINAIbHbBIN
CJIOM, KOTOPBIM HA THUCTOJOTMYECKOM TIpernapare BUJEH oueHb Iioxo. K BHyTpeHHe#l o0o0s0ouke
OTHOCHUTCSI CPAaBHUTEIBHO TOJICTas, CUJIBHO IMPEJOMIISIONIAsl CBET, OJIEAHO-PO30BOr0 LIBETa BHYTPEHHSS
anactTudeckas MeMOpaHa. B pe3ynbrare mocMepTHOTO COKPAICHHUs MBIIII CPEAHEH 00009k MeMOpaHa
BOJIHOOOpa3Ha M30THYTa BMECTE C PUJIETAIONIEH K Hell PhIXJION COeTMHUTEIBHON TKaHBIO U SHJOTEIHEM.

Cpennsas o0oJjiouKka MpeACTaBlieHA TJIAKOW MBIIIEYHON TKaHbIO M oOpa3yeT MIMPOKHUN CIIOM.
I'magxkue MHUOIUTBHI pacnojiaraioTcss LUpPKYyIsipHo. Ha momepeyHOM CedueHMH XOpPOIIO Ppa3IuuiMO
MIPOJIOJILHOE CEYEHHE 1A JKOMBIIICUHBIX KJIETOK C BBITSHYTBIMH, CJIerKa U30THYTBIMU SJIPAMH.

Ha rpanune cpenHeil n HapyxHOM 00o0Jlou€K pacrionaraeTcsi HapyXHas d1acTuyeckas MeMOpaHa,
KoTopasi 0ojiee TOHKasi 1 MEHEE U3BUTAs.

Hapyxnast o0osiouka npejcTaBieHa phIXJIOH BOJOKHUCTOM COEAMHUTEIBHONW TKaHBIO, B KOTOPOM
BUJIHBI COCY/IBI COCY/IOB U KJIETKU O€JI0M KUPOBOIl TKaHH.

[Ipenapar 3: Bena mbimeunoro tuna (OeapeHHast BeHa).

Okpacka: reMaTOKCHJIMH-3031H.

YBennuenue: Majoe.

Heob6xomumo oOpaTuTh BHUMaHUE, YTO BEHa COCTOUT U3 TeX K€ 000JI0UYeK, YTO U apTepUaIbHbIN
COCYyJZl — BHYTPEHHEH, CpeHel M Hapy>KHOU, HO CTPOEHUE 000JI0YEK B BEHO3HOM COCYE OTINYACTCS OT
000JI0Y€K CTEHKH apTEPHUU.

BuayTrpennsis 00070Yka COCTOMUT W3 SHAOTENHUS, KOTOPBIA JIGKUT Ha Oa3aJibHOW MeMOpaHe.
OHJI0TeNNaIbHBIE KIIETKH PacIoararoTcs IpoJ0JbHO, IO3TOMY Ha IIpenapare BUAHBI IONIEPEYHBIE CPE3bI
ux sjgep okpyrior ¢opmbl. Ilox 0GazanpHOM MeMOpaHOW pacmoJiaraeTcsi TOHKas, €1Ba 3aMeTHas
MPOCIJIOMKA PHIXJION COCTMHUTEILHON TKaHU. BHyTpeHH s anacTrudeckas MeMOpaHa oTcyTcByeT. CpeaHsis
000J104Ka OYEHb TOHKAs, U MPEJICTaBICHA IIaJIKUMH MHUOLIUTAMH, KOTOPbIE PaclojaraloTcsi HUPKYISPHO.
Heob6xomumMo 0TMETUTh, YTO TOJIIMHA CpeAHEN 000JO0YKM B BEHaX BCErJa HAMHOTO MEHBIIE TOIIIMHBI
cpenHeil 000J0YKM B OJJHOMMEHHOM apTepHalbHOM cocyne. HapykHo# snacTuyeckoil MeMOpaHbl HET.
Hapyxnas o6oyiouka B BEHO3HOM cOCyze, Ha000pOT, BO MHOTO pPa3 TOJIE U IMPEACTaBlIeHAa PHIXIION
BOJIOKHUCTON COEIUHUTEIBHON TKAaHBIO C MEJIKHMMH KPOBEHOCHBIMH COCYIAMHM M KIETKAMHU >KHPOBOM
TKaHHU.

[Ipenapar 4: Ctenka cepana (BosiokHa [lypkunbe).

Okpacka: reMaTOKCUINH-303HH.

VYBenuueHue: Maioe.

Crenka cepaua oOpa3oBaHa Tpemsl 000JOYKaMU — SHIOKApIOM, MHUOKapJIOoM U smukapaoMm. Ha
npemnapaTe €CTh TOJbKO ABE 000JIOUKH — 3HIOKapH U MHOKapA. Ilepea Tem kak M3y4uTh Ipemapar ero
HaJ0 MpPaBWJIBHO COPHUEHTUPOBATh, TO €CTh HEOOXOIUMO HAWTH JHJIOKapA W TOCTAaBUTH IIpernapar
SHIOKAPAOM BBEPX MOJIA 3peHus. BHyTpeHHss 000J0uka onpeaeiseTcss 1o 0COOEHHOCTAM CTPOCHUS, a
UMEHHO — DJHJOKapA IMOKPBIT OJHUM CJIOEM YIUIOUICHHBIX OJHIOTEIHAIBHBIX KJIETOK, I03TOMY,
MpocMaTpuBas mpernapar HeoOXOUMO HAMTHU CIOW YIUIONIEHHBIX AP M COPUEHTHUPOBATH DHIIOTEITUEM
BBepX Mo 3peHus. CTpoeHHe SHI0KapAa COOTBETCTBYET CTPOEHHUIO 000J0YEK CTEHKHM KPOBEHOCHOTO
cocyna. OgHako Ha JaHHOM Ipenapare TOHKOE pasrpaHUYEHUE CIOEB BHYTPU DHJIOKapAa IpPOBECTU
CJIOHO. XOpOIIO BHJHBI TOJBKO CJIOM INIOCKMX SHAOTENHMOLMTOB, BBICTUIAIOIIMX IOJOCTU Cepaua, U
pacnoyioKeHHas 1MOJ HUM PbIXJias COCMHUTENbHAs TKaHb.

OcCHOBHYIO Maccy Ipernapara COCTaBJIsSIeT MbIIIeYHas 000Jiouka. Muokap MpecTaBieH CEThIO
BOJIOKOH. MeXy BOJIOKHAMHU pAcIoJIararoTcsi MPOCIONKH PBIXJIOH COEIMHUTENBHOM TKAaHU C
KPOBEHOCHBIMHU COCyJaMH M HEpBaMHU. MBbIIIEUHbIE BOJIOKHA CEpLa UMEIOT Pa3IMYHOE HalpaBJICHUE,
II03TOMY Ha IIpenapaTe OHU CPE3ar0TCs MPOJOJIBHO, KOCO M MONEPEYHO. Sapa KapAUOMHOLUTOB UMEIOT
OBaJIbHYIO (pOpMY M pacrosaratorcs B eHTpe. Ha yuyacTke mpoJjoJibHO Cpe3aHHbBIX MBIIIEYHBIX BOJOKOH
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HEOOXO/IMMO HAaWTH BCTABOYHBIE IUCKH, KOTOpBIE HMEIOT BHJ TOJOCOK, KOTOpPBIE pacIoJiaratoTcs
MEPIEHIUKYIIIPHO UJIM KOCO OTHOCUTENIBHO MPOJIOJIBHOM OCH BOJIOKHA CEPACYHON MBIILIEYHON TKaHHU.

B mpomexxyTke Mexay 3HIOKapIOoM M MHUOKApAOM pacroJiaratorcsi BoJiokHa Ilypkunbe. OHu
MIPEJICTaBJICHBI KPYITHBIMU KJIETKAaMH OBalbHOU (Gopmbl. [[uTomnasMa KIIeTOK OKpamuBaercs B OieqHO-
PO30BBII IBET. SApa UMEIOT OKPYIITYI0 (POPMY M PACIIONIararoTCsl B IIEHTPE.

[Ipenapat 5: Cocyapl MUKPOIIMPKYISTOPHOTO pyciia (TOTAIbHBIN IIpenapar).

Oxkpacka: reMaTOKCUIMH-3031H.

YBennuenue: Majoe.

[Ipexxne 4WeM NPUCTYNUTh K HM3YYCHHUIO CTPYKTYp Ipemnapara, HEOoOXOJUMO BHAdYale HAWTH
YUYaCTOK, TJI€ COCY/Abl CBOOOJHBI OT 3PUTPOLUTOB, YTOOBI YETKO PACCMOTPETh CTPOSHHE CTEHKU MEJKUX
cocynoB. Ha mpenaparte mo crnenuguuecKkuM MpU3HAKAM HEOOXOJMMO HAWTH KalMUIAp, apTepHOILy H
BEHYIY.

Kanunnsip npezacrasnser coboit caMmylo MENKYI0 TpYOOUKy, MO JUaMeTpy HpPOIyCKaeT TOJbKO
oJuH 3puTpounT. Ha ToHKO# 6a3anpbHONM MeMOpaHe pacrojioKeH OJWH CIION SHIOTENHATbHBIX KIETOK C
YIUTOIIEHHBIMHU, MHTEHCUBHO OKPAIIEHHBIMU sipaMu. JIJIMHHAS OCh KJIETKH (s/Ipa) HaIpaBjeHa Mo JIuHe
cocy/a.

Aptepuoiiel uMeroT OoJiee ciokHoe cTpoeHue. CTeHka apTepuosbl COCTOUT U3 TPEX 000JIOYEK.
BHyTpeHHs npelcTaBieHa OJHUM CIIOEM SHAOTENUOIMTOB, KOTOpbIE JieKaT Ha Oa3zaibHOW MemOpaHe.
Cpennsis  obonouka oOpa3oBaHa OTHCIBHBIMH TJIQJKUMU  MBIIICYHBIMU  KJIETKaMH, KOTOpBIC
pacrojiaratlorcsi BOKpyr cocyza, MO3TOMY Ha TOTaJIbHOM IIperapaTe sjipa IIaJKOMBIIIEYHBIX KIETOK
pacrojiarailorcsi HEepreHIUKYISIPHO TMPOJOJIBbHON ocu cocyaa. HapyxkHyio 000JI04Ky apTepuoJibl
00pa3yloT COeAMHUTETbHOTKAHHbIE KIETKH, KOTOPbIE OKPYKAIOT COCY/I.

CrtpoeHune CTeHKH BEeHYJIbI TaKOe K€, KaK U y Kammuisipa. OTIMdreM SBISETCS TUaMeTp, KOTOPBIT
y BeH Oojbiie, 4yeM Yy KamwuisipoB. [IpocTpaHcTBO Mexay KamwuisipaMH 3alojHEHO PBIXJION
BOJIOKHUCTOH COEIUHUTEILHON TKAHLIO.

[Ipenapar 6: CocynucTo-HEPBHBIN My4OK.

Okpacka: reMaTOKCHJIMH-3031H.

YBennueHue: Majoe.

B opranuzme uenoBeka Bcerja CONpoBOXKIAIOT X0 APYT Ipyra HEPB U OJHOUMEHHbIE apTepHs U
BeHa. Ha mpemnapare npezacraBiieH MonepeyHblid cpe3 COCyAUCTO-HEPBHOTO IMy4YKa, B COCTaBE KOTOPOIO
BU/JIHBI TIONIEPEYHBIE CPE3bl apTeprH, BEHbI U HepBa. JlaHHbIe CTPYKTYphI Iperapara UMEIOT XapaKTepHOe,
KJIACCMYECKOE CTPOCHME, UYTO MO3BOJIAET CTYIEHTY €Ille pa3 paccMOTPEeTb MOP(HOIIOTHYECKUE pa3INuus
apTepHallbHOTO M BEHO3HOTO COCYJIOB, a TaKXKe pPAacCMOTPETh B3aMMOPACIIOJIONKEHHE KpPOBEHOCHBIX
cocyoB u HepBa. IIpocTpaHCTBO MeXIy JaHHBIMH CTPYKTYpamH 3arlojHEHO PBIXJION BOJIOKHUCTOM
COEJIMHUTENIBHOM TKaHbIO.

IIpenapar 7: Bena ¢ kimanaHom.

Okpacka: reMaTOKCUINH-303HH.

VYBenuueHue: Majoe.

Ha nmpemnapate npencrasiieH nomnepeyunsiii cpe3 OeapenHoi BeHsl. Heobxoaumo ere pa3 oOpaTuthb
BHMMAaHHE CTYACHTOB Ha OCOOEHHOCTH B CTPOEHHE CTEHKHM COCyAa U CAeNaTh aKIeHT Ha KJamaHbl,
KOTOPBIE XOPOIIIO Pa3INYUMBbl B IPOCBETE BEHO3HOT'O COCY/Ia KaK AYIUIMKAaTypa BHYTpEHHEH 000I0UKH.

IIpenapat 8: Muokap.

Okpacka: ’xefie3Hblii FeMaTOKCUIINH

YBenuueHue: Maioe.

Ha ganHoM mpemapaTe BUAHA TOJIBKO CpelHsAs 000J0YKa Cep/ila, KOTopas MpefcTaBlieHa CEThIO
BOJIOKOH, OOpa30BaHHBIX KapAHMOMHUOIMTAMHU. Slapa KapAHUOMHUOIIMTOB HMEIOT OBAIbHYIO (QopMmy,
WHTEHCUBHO OKPAIIMBAIOTCS U PAcIoJiararoTcs B HEHTpe KieTku. [Ipu qaHHOM MeToJie OKpacke XOpolio
ONPENIENSAI0TCS BCTABOYHbIE JUCKU B BUJI€ KOCOPACHOJIOKEHHBIX JIMHUIM.

6. CamocrosiTesibHAs PadoTa 00y4YalOMIMXCS C 3JEKTPOHOTPAMMAMM - BEHYJA, MONEPEYHBIN
cpe3; (eHecTpbl B DJHIOTENHANBHBIX KJIETKaX KPOBEHOCHOTO KaMWUIsApa, KPOBEHOCHBIM KamWLIsp,
MOMEPEYHbI Cpe3; CepAevYHas MbIIIA, KapAUOMHOLMUTHI JKENylI04YKa CEepAlld, TOHKHUE U TOJICThIE
MHUOTIPOTO(PUOPHUILITBI; BCTABOYHBIE TUCKUA MEXK/IY MBIIIICUHBIMH KIIETKAMU MHUOKap/a.
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Bonpocs! U151 NOATOTOBKH MO TeMe:

1. ®yHkImoHANBHOE 3HAYEHHE CEPACUHOCOCYIUCTON CUCTEMBI.

2.Knaccudukarys KpOBEHOCHBIX COCYJIOB: TIO KaMOpPYy, MO (HYHKITUH.

3.Kanuuapsl: CcTpoeHHEe NpHU CBETOBOW M DICKTPOHHOH MHUKPOCKONHH, (PYHKIHOHAIBHOE
3Ha4YeHUE.

4.0Opranocnenn(puIHOCTb KalWLISIPOB.

5.Mopdonorndeckas kmaccuuKanus apTepuaITbHBIX COCYI0B.

6.CTpoeHre CTEHKH apTEePUU MBIIICYHOTO THIIA.

7.VI3MeHeHne CTpOSHHS CTEHKH apTepHid 10 Mepe YMEHBIICHUS ¥ YBETTMUEHUS UX Kaluopa.

8.CTpoeHne CTEeHKH aOPTHI.

9.3aBUCHMOCTH CTPOCHHS CTEHKH apTEPHH OT TEMOJIMHAMHYECKIX (PaKTOPOB.

10. Mopdomorndeckast KiraccupUKaIms BEH.

11. CtpoeHune CTEHKU BEHbI MBILIEYHOTO THIIA.

12. OcobeHHOCTH CTPOSHHSI CTEHKH IOJIBIX BEH.

13. OcobeHHOCTH pereHepanuy COCYIMCTON CTEHKH.

14. OG0I0YKH CTEHKH CepIlia, UX MPOUCXOKICHHE.

15. Crpoenue 3nH/10Kapa.

16. CtpoeHune Muokap/a.

17. TIpoBopsimas cucTemMa cep/ia: OTIENbl, XapaKTePHCTUKA KIETOK MTPOBOISIIEH CHCTEMBI.

18. Otnuumne TUTMYHBIX U ATHITAYHBIX KapJHOMHUOIIUTOB.

19. XapakreprucTruka CeKpeTOPHBIX KapAHOMHOIUTOB.

20. OcoOeHHOCTh pereHepamyy CTeHKU Cep/Ira.

Tema: Opranbl KpoBETBOPEHHS M HMMYHOTIeHe3a: oOmas XapakTepUCTHKa, KiacCH(UKAIMS.
CrpykTypHO-(GYHKIIMOHATbHBIE 0COOEHHOCTH OPraHOB KPOBETBOPEHUS U UMMYHOTEHEe3a (KOCTHBIM MO3T,
TUMYC, CEJIC3CHKa, TUM(ATHUSCKHE Y3JTIbI).

Heab 3aHATHSI: U3YYUTh  OCOOCHHOCTH  CTPYKTYpHO-(GYHKIMOHAJIbHOW  OpraHu3aluu
LEHTPAJIBHBIX OPraHOB KPOBETBOPEHUS M HMMMYHOTEHE3a; U3YYUTh OCOOEHHOCTH SMOpPHUOHAIBHOTO H
MMOCTHATaJIbHOTO TeMOII033a.

YyeOHas kapTa 3aHATHA:

1. 3anonHenue anbOOMHOTO JIMCTA MO JAHHOW TeMe - TUMYC (OKpacka reMaTOKCHJIMH — 303HH,
YBEJIMUYCHUE MaJioe U 0oJiblnoe); JuMdaTrHueckuil y3en (OKpacka reMaTOKCHIIMH — 303MH, YBEJIHUYCHUE
Majoe), cesie3eHka (OKpacka reMaTOKCHIMH — 303UH, YBEJIIMYECHHE MAJIoe).

2. TectupoBaHue.

3. CobecenoBaHue MO BOMPOCAM TEMBI 3aHITHSI M PEIICHNE CUTYAI[HOHHBIX 3a/1a4.

4. O00CHOBaHKE THCTOJIOTUYECKUX MPENapaToB.

5. CamocTosiTe/IbHasi padoTa 00y4alOLUXCHA € THCTOJOTHYeCKUMHU NpenapaTaMmu

[Ipenapar 1: Tumyc mieHka.

Okpacka: reMaTOKCUIMH-3031H.

YBenuuenue: manoe u 0oJIbIIoE.

HeobxomuMo paccMoTpeTh Ipernapar Ha CBET HEBOOPYKEHHBIM TJ1a30M U YOEAUTHCS B HAIUYUU
JONieK, B KaXKIOW U3 KOTOPBIX XOPOIIO pa3iUuyuMbl TeMHas nepudepudeckas 4YacTh M CBETIas
LeHTpanbHas 4yacTh. Ha ManoMm yBenW4YeHUM BHUIHO, YTO THUMYC C IMOBEPXHOCTH MOKPBHIT JIOBOJIBHO
IIMPOKOM COEIMHUTEIIbHOTKAHHOM KamcCysiaoil, B COCTaBe KOTOPOW BUIHBI KPOBEHOCHBIE COCYIbl M
agunonuTsl. OT Kamncyabl BHYTPh OpraHa OTXOJAT MPOCIOMKH PBIXJION BOJOKHUCTOM COEIMHHUTEIbHOU
TKaHU (TpaOeKyIbl), KOTOPBIE ENAT Kejle3y Ha MHOTOUHCIICHHbBIE JOIbKU. B cocTaBe TpaOeKyn mpoxoasT
KPOBEHOCHBIE COCY/Ibl, BUHBI KJIETKU O€TOi KUPOBOI TKAHMU.

Heob6xomuMo U3y4uTh JOJIBKY TUMYCA U OTOOPa3UTh €€ CTPYKTYpHBbIE KOMIIOHEHTHI B aiboome. B
COCTaB€ [JIOJIbKM MOXHO PpAa3JIMYUTh HApPY)KHOE TEMHO OKpallleHHOE KOPKOBOE BEUIECTBO U
pacrionararoreecst B IIeHTpe, 0ojee CBeToe — MOo3roBoe BemecTBo. CTpoMy KOPKOBOTO M MO3TOBOTO
BeI[eCTBAa 00paszyeT BUIOM3MEHEHHAs JMHUTENHAlIbHAS TKaHb, KOTOpas HE pazIuduMa 3a dJIeMEHTaMUu

31



napeHxumsbl. [lapeHxuma TuMyca mpeacTaBieHa JuMdpouutamu. B HapyKHOM, KOPKOBOM BELIECTBE
HaxoauTcst okoJio 80% BceX TMMQOIUTOB TUMYCA, KOTOPBIC IJIOTHO MPUIICKAT U AAFOT TEMHYIO OKPACKY.
B nenTpanpHOii 30He pacmnonaraercs okoio 10 —15 % Bcex MUMQOUUTOB TUMYCa, TTOSTOMY MO3TOBOE
BEIIECTBO UMEET OJICAHYIO OKPACKYy.

B Mo3roBom BemiecTBe TUMyca pacmnoJiaratorcst Tenblia ['accanis. Ha OonbiioM yBeIu4eHUH B
HEeHTpe Tenbla laccanst BUIHA pOroBas dYemryika, MMeEroIas OKCH(HIBHYIO OKpacKy, Ha KOTOPYIO
HACJIAaUBAIOTCS SIHUTEIHAIBHBIC KIIETKH C COXPaHEHHBIMH SIIPAMHU.

[Ipenapar 2: JInmpaTraeckuii y3ei.

Oxkpacka: reMaTOKCHUIMH-3031H.

YBennuenue: Majoe.

[Ipenapar mpencraBnsier coOOW MPOAOIBHBIA Cpe3 TUM(PATHIECKOTO y3ia Komku. Heobxomumo
mpernapaTr pacCMOTPETh Ha CBET HEBOOPY)KEHHBIM TJIa30M M yOSTUTHCS B TOM, UTO MepHQepruIecKas 4acTh
TUMQATHIECKOTO y3/1a OKpalInBaeTcs: 6ojiee TEMHO, a IIEHTPaIbHAast YacTh — CBETJIO.

Ha manom yBenudyeHHMeM HEOOXOAUMO HAWTH COCAMHHUTEIBHOTKAHHYIO KalCyily, OT KOTOPOM
OTXOJIST TMPOCTIONKN COCIMHUTENBHON TKaH! — Tpabekyisl. [IpudeM oTYeTIMBO TPaOEeKyIIbl BBISBISIFOTCS,
TOJNBKO B mepudepuyeckoil yactu nuMmparnyeckoro ysna. CHapyku JIUM(aTHYecKud y3ed MOKPHIT
MOIIHBIM CJIOEM JKMPOBOHM TKaHH, 0Opa3yromieil >XKHpOBYIO Kamncyily. boiee TeMHO OKpalieHHas
nepudeprdeckas 9acTb 00pa3yeT KOPKOBOE BEIIECTBO, a 00Jiee CBETIIO OKpalleHHAas IICHTPaJbHas 9acTh
— MO3roBO€ BemecTBO. KOpKOBOE BEmIECTBO MPEACTaBICHO MHOTOYMCICHHBIMU JTHUM(OUTHBIMH
¢donmukynamMu (BTOpUYHBIMU (OJTUKYJIAaMH), KOTOpble MMEIOT OKPYIJIyl0 WKW OBajbHylO (opmy. B
HEKOTOPBIX y4JacTKax JuMQouaHbie (DOIUTMKYIIBI CIMBAIOTCS M O0Opa3ylOT MOIIHBIE KOHTJIOMEPATHI
muMmdonaHoi TKkarn. HeoOxoauMo 3apucoBath mpenapaT Ha TOJIIUHY OJHOTO WM JBYX JIMM(O HIHBIX
¢dommmkynoB. Hamo oOpaTuTh BHUMaHHE CTYJCHTOB Ha TO, YTO JTUMQPOUIHBIA (OUTUKYI MPEJACTABIISET
co00lf COBOKYITHOCTh OJIM3KO pacmloJioKeHHBIX JuMdonutoB. B numdoumnsix dosmukymax Ha
TUCTOJIOTHYECKOM Tpernapare MOKHO BBISIBUTh TEMHO OKpPALIEHHYIO MEepU(EepUuecKyro 4acTb — MaHTHIO,
1 OJIeHO OKpAIllEHHYIO LIEHTPaJbHYI0 YacTh — CBETIBIM (peakTHBHBIN) 1eHTp. VIHTeHCHBHAs OKpacka
nepudepudeckoii vactu (OJUTMKYIa O0O0yciaoBiIeHa OOJBIIMM CKOIUIGHHEM MajbIX JUMQOIMTOB.
entpanpHas yacTh TUMGOUAHOTO (POJUTHKYSIA 00pa3oBaHa MPEUMYIIECTBEHHO OOJIBIIUMH M CPEJIHUMHU
TUM(OLUTaMHU, BCIEICTBUE YETO HMEET CBETIYIO OKPACKY.

Ot nuM@ouHbIX (HOIITMKYIOB OTXOAAT MIKOTHBIE IIHYPHI (MO3TOBBIE TSXKH), KOTOPbIE 00pa3ytoT
MO3IOBO€ BEUIECTBO JIUMOY3/1a. MO3roBble TSHKM CHIBHO BETBSTCS, MOSTOMY B Cpe3 MOMaJIaloT
MHOTOKpPaTHO M TIOJl pPa3HbIM VIJIOM, M Ha IMpernapaTe HMEIOT BHUJ MHOTOUYHCICHHBIX OCTPOBKOB
TUM(GOHUIHOM TKaHHU, UMEIOLIUX PA3IMYHYIO (OPMY U BEIHUUHY.

Mexy cpe3aMu MSIKOTHBIX IIIHYPOB JIEXKAT CBETJIbIE YYaCTKH, MPEJICTaBICHHbIE PETUKYISIPHOM
TKaHbIO 1 HEMHOTOYHCIEHHBIMU JTUM(OIIUTaAMHU.

Ha npenapare Heo6xoauMo yMeTh MACHTU(UIHUPOBATH CHHYCHI TUM(paTtudeckoro ysna. Mexnay
KaIrcyloi W MOBEPXHOCTHIO JTUM(OUTHOTO (POJUTMKYNIA JIEKUT KPAeBOM CHUHYC, MEXKIY TpaOeKynol u
OOKOBOH MOBEPXHOCTHIO (DOJUIMKYJIA PacloaraeTcsi KOPKOBBIM CHHYC, a MEXAY MSKOTHBIMU IIHYpaMu
HaXOJSTCSl MO3TOBBIE CUHYCHI. Bce CUHYCBI 3aM10THEHBI PETUKYISPHOM TKaHbIO.

[Ipenapat 3: CeneseHka.

Oxkpacka: reMaTOKCUIMH-2031H.

VYBenudeHue: Maoe.

[Ipenapar npezacraBiser coOoi cpe3 cene3eHKH KoIkH. CHayana HEBOOPYKEHHBIM TJa30M
HEOOXO/MMO yBHUJETh MHOTOYMCICHHbIE JHUMpOUIHBIE (DOHMKYIBl, pa30pocaHHble MO Bcel
MOBEpXHOCTU cpe3a. Ha manoMm yBenndyeHuneM HEOOXOAMMO HAMTH COETMHHUTEIbHOTKAHHYIO KarlCyiy,
KOTOpasi ¢ MOBEPXHOCTU IMOKPHITA OJHOCIOMHBIM IJIOCKUM J3MUTeNueM — Mme3orenueM. OT Kamcyibl
BHYTPb OpraHa OTXOJST MOIUIHbIE TpPaOeKylbl, KOTOpble MPEACTaBIEHbl IUIOTHOM HEO(POPMIEHHON
COEJIMHUTENBHOW TKaHbIO. TpabeKynbl CUIBHO BETBSATCS M MOITOMY 4YacTO Ha IMpemnapare He BUIHO
OTXOXJIeHHe TpaleKya OT Karcyiabl. BcrnencTBue uMX CHIIBHOTO BETBJICHMS OHU TOMNAAAIOT B Cpe3 B
Pa3IMYHBIX HAMPaBJICHHUSIX U B OOJILIIMHCTBE CIIy4aeB TPaOEKylbl UMEIOT BUJ COCTUHUTEIBHOTKAHHBIX
OCTPOBKOB Pa3iM4HON (JOPMBI W BENUYHMHBI, U JEKAIIUX B Pa3jIMYHBIX YdacTKax cpe3a. B Tpabekymax
MPOXOAAT COCYAbl — TPaOEKYNIsSpHBbIE apTepHUH M TPaOEKyJsSpHbIE BEHBI, KOTOpPbIE XOPOIIO BHUIHBI Ha
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npemnaparax. [Ipu 3ToM HE0OXOAMMO 3HATh, UTO TPAOCKYJISIpHAS apTepHs SBISCTCSA apTepUei MBIIIEUYHOTO
TUIIA M, CJIEJJOBATEIbHO, ONPEAEIAETCS IO XOPOIIO BHIPAXEHHOW MbIlIeUHOW 00ojouke. HampoTus,
TpaOeKyisipHasi BeHa — TO BeHa OE3MBIIICYHOTO THUIA U €€ CTEHKOW SIBJISIETCS COCTMHHTENbHAS TKAaHb
caMmoii TpabeKyJIbl.

[Tapenxuma cene3eHkn oOpa3oBaHa KpacHOU u Oenoil mynbroil. bemas mynpma mpeacraBieHa
TUMQPOUAHBIME (OJUTUKYJIAMH (MabIIUTUEBBIMU TEJIBLAMH ), JISKAIIMMHU 110 BCEMY BEIECTBY CEIE3CHKH
oecniopsimouno. Jlumdounanpie (GOITHKYIBI UMEIOT OKPYINIYI0 WM OBaJIbHYIO (opMy U 0Opa3oBaHBI
TUMQPOUIHON TKaHbIO. B GosbmmHCcTBE TMM(PONTHBIX (DOIITHMKYIIOB XOPOIIO PA3IMYUMBI CBETIIBIN LIEHTP
(Oompmme u cpenHue JTUMGOUUTHI) W MaHTUS (Mayble JTUMQOIMTHI), KOTOPHIE HMMEIOT Pa3IHIHYIO
OoKpacky. B kaxzaoMm ¢oiumkyse onpeaensercs LeHTpaiabHas aprepus. OHa UMeEeT TONopoOoOpasHbIi
X0Jl, TOATOMY B (DOJUTMKYJIE pacioJiaraetcsi dKcueHTpuuHo. Kpome Toro, BcieacTBue 0COOEHHOCTH €€
X0Jla MHOT'/Ia Ha Mpernapare B cocTaBe (POIUIMKYyJIa MOKHO HAMTH JiB€ IIEHTPaJIbHbBIE ApTEPUH.

Bce npoctpancTBO Mexay (poUIMKYIaMM 3al0JIHEHO KpPacHOM MyJbIIOM, KOTOpas MpejacTaBiieHa
PETUKYISPHON TKAaHbIO, B METJISIX KOTOPOH JIeKaT KIETKH KPOBU, TPEUMYILIECTBEHHO 3PUTPOIUTHI.

[Ipenapat 4: Ma3ok KpacHOTO KOCTHOTO MO3Ta.

Oxpacka: a3yp-2-303HH.

VBenudenue: OosbLioe.

[Ipenmapat mnpencraBiasier co0oil Ma30K KpacHOTO KOCTHOro wmosra. CHayana HEoO0XOAMMO
IpernapaT pacCMOTPETh HAa MaJloOM YBEITUYEHUU U YOETUTHCS B HATMYUKU MHOTOYHUCIIEHHBIX KJIETOYHBIX
AJIEMEHTOB KPOBH, Si7jpa KOTOPBIX XOPOILIO Pa3IUUUMBbl. 3aTeM, MpU OOJILLIIOM YBEIWYEHHH IOJIb3YSICh
cnenupuueckuMu  MoOp(OJIOTUYECKUMU TpPU3HAKaMU HEOOXOJMMO HWIACHTUQUIMPOBATH pPA3IUYHbIE
CTaJlMi KpacHOro M Oeloro KpoBSHBIX POCTKOB U 3apucoBaTh uX. KieTku 6enoro KpoBsHOTO pocTKa
OTJIMYAIOTCSl HAIMYMEM B LUTOIUIa3Me 3epHHCTOCTU. Cpenu pa3BHUBAIOMIUXCS (OPMEHHBIX IJIEMEHTOB
KPOBH BBIIEJIAIOTCS O0bILINE (THTAHTCKUE) MHOTOSAIEPHBIE KIETKH — METaKapUOLIUTHL.

[Ipenapat 5: Cpe3 kpacHOTO KOCTHOTO MO3ra.

Okpacka: reMaTOKCHJIMH-3031H.

VYBenudeHnue: mManoe u 00JIbIIOE.

IIpenapar npexncraBisgeTr coboil cpe3 KocTHOro Mo3ra. HeoOxoaumo paccMoTpeTh Ipenapar Ha
OonbmoM yBennueHuH. [Ipu 3ToM oOparaer Ha ce0s1 BHUMaHUE, YTO OCHOBY KOCTHOTO MO3Ia COCTaBJISIET
PETUKYIIIpHAs TKaHb, KOTOpast o0pa3yer ceTh. B meTisax cetu cBOOOIHO JIeKAT KIETKH KPOBU Ha Pa3HBIX
craausax 1udGpepeHIpPOBKH.

[Ipenapar 6: PeTukynspHas TkaHb TMM(aTHUECKOTrO y3J1a.

Oxpacka: reMaTOKCHIIMH-303HH.

VYBenudenue: 6osbLIoe.

Ha Gonbiiom yBenuueHMHM Ha cpe3e JUMQPATUYECKOrO y3/1a NPU OKPACKe I'€MAaTOKCUIMHOM U
503MHOB B COCTaBE MO3TOBOTO BEILECTBA JUM(ATHUECKOTO y371a MEX]y OCTPOBKAMHU MSKOTHBIX IIIHYPOB
HE00X0/IMMO PacCMOTPETh CETh, 00OPA30BAaHHYIO OTPOCTUATHIMHM PETUKYJISPHBIMH KIETKaMH, C KPYIHBIM
APOM U OJIeIHO OKpALICHHOH LUTOIIa3MOH.

[Ipenapar 7: Hakonnenue kpacku Makpodaramu JJuM¢paTHYeCcKoro y3ia.

Oxpacka: TpUIIaHOBbIM CHHUI — KBAaCLIOBBIA KapMUH.

VYBenudeHue: Manoe u 0oJIbIIoe.

[Ipenapat npezncraisier coOoii cpe3 TMMpaTUYECKOro y3ia >KMBOTHOTO, KOTOPOMY MPHKU3HEHHO
ObUT BBEIEH KOJUIOMJHBIM pacTBOp TPUIIAHOBOTO cuHero. Ha wmanoMm yBenuyeHHH HEOOXOAUMO
paccMOTpeTh CTPYKTYPY KOPKOBOI'O M MO3TOBOTO BelllecTBa JuMdarndeckoro ysna. OOpamiaior Ha ceos
BHUMAaHME CUHYCBHI TUM(]OY3Ja, B COCTaBe KOTOPBIX BBISBIISIOTCS KPYIHbIE KJIETKH, [IUTOIIIa3Ma KOTOPBIX
okparieHa 6a3o¢puibHo. Ha 0obIIoM yBETMYEHHH B COCTaBE UTOIUIA3MbI IAHHBIX KJIETOK Pa3IMyaroTCs
0a30()MIIbHO OKpallleHHbIE TPaHyJbl KpAacHTENs paziIHuHbIe MO pazMepaM. DTH KIETKU HPEICTaBISIOT
co0oit Mmakpodaru JIuMEpaTHIECKOTo y3Ia.

[Ipenapar 8: PeTukynspHas TKaHb TUM(aTHUECKOTO y3I1a.

Oxpacka: reMaTOKCUINH-2031H.
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YBennyenue: 6obIIoe.

Ha Gonbimom yBenuueHMHM Ha cpe3e TUMQATUYECKOrO y3i1a MPU OKpPacke I'eMaTOKCUIMHOM U
503MHOB B COCTaBE MO3TOBOTO BEIIECTBA JUM(ATHUECKOTO y37Ia MEXy OCTPOBKAMHU MSKOTHBIX IIHYPOB
HEO0X0/IMMO PacCMOTPETh CETh, 00OPA30BAaHHYIO OTPOCTUYATHIMH PETUKYISPHBIMH KJIETKAMH, C KPYITHBIM
SAPOM U OJICTHO OKPAIICHHOH IUTOIIa3MOH.

[Ipenapar 9: HeOnas MuHganuHa.

Oxkpacka: reMaTOKCUIMH-3031H.

YBennuenue: Majoe.

HeOnass MuHIanmMHA SBISETCS OJHUM U3 TEPUPEPUUYECKUX OpPraHOB KPOBETBOPEHHS U
nMMyHoTeHe3a. OHa mpeacTaBisieT coO0M CKOIUIEHHE OOJIBIIOTO KOJWYECTBAa JTUM(OUTHON TKaHU B
o0macTH BXO/Ja B BO3JAYXOHOCHBIH M THIICBAPUTEIbHBIA TpakTbl. Ha wmamoMm yBenmuueHWH Ha
TUCTOJIOTHYECKOM IIpernapaTe cpe3a MHMHJIAIMHBI HE0OXOIUMO OOpaTUTh BHHMAaHHE HA MHOKECTBO
TUMGOUIHBIX (POJUIMKYJIOB B COCTaBe CIM3UCTON oOosouku. B wact muM@ouaHsix (OJUIMKYIOB
OTpeJeNseTcss CBETIbId (pEaKkTUBHBIN) LIEHTP, KOTOpBIM 00pa3oBaH OOJBLIIMMH U  CPEIHUMH
muMmdouutamu. [lepudepudeckas qactb GOUTMKYIOB MUHJAIHHBI, TAKXKEe KaK U (OJUTMKYIOB CEJIC3EHKH
u TUMQOY3JI0B MMEET MHTEHCHUBHYIO OKpPACKY, 3a CUeT OOJBIIOTO CKOIUIEHHMS] MallbIX JMM(QOLHUTOB.
OObpamaer Ha ce0s BHUMaHUE, 4TO MPOCTPAHCTBO MEXIY (DOJUIMKYIaMH 3aIll0JIHEHO HeohopMIIeHHOU
MeXGOITUKYASIPHON TUMPOUTHOM TKAHBIO.

[Ipenapat 10: Jlumbounaabie POTUTMKYIBI B CTEHKE TOJICTOTO KUIIICYHUKA.

Okpacka: reMaTOKCHJIMH-3031H.

YBennuenue: Majoe.

[Ipenapar mnpencraBiseTr co0OM Cpe3 TOJCTOTO KHINIEYHWKA, B CTeHKE (B CIU3HCTOW U
MOJACTU3UCTON 000JI0YKaX) KOTOPOMl BCTpedaroTCs OJMHOYHBIE JUMQOUIHbIE QOUHUKYIbl. OHH
00pa30BaHbl PETUKYISIPHOM TKaHbIO, NETIN KOTOPOH 3amosHeHs! JuMbouuTamu. MHorna B Gosumkynax
MO’KHO YBHUJIETH CBETJIbIE LIEHTPBI PA3MHOXKEHHUS.

[Ipenapat 11: YepBeoOpa3HbIii OTPOCTOK.

Okpacka: reMaTOKCHJIMH-3031H.

YBenuueHue: Manoe.

[Ipenapar mpencraBiser co0OM MOMEpPEUHBIA cpe3 4YepBeoOpa3HOro OTpOCTKa. B ornuume ot
APYrUX OTAEJIOB KHUIIEYHHKA BUAHO, YTO B CIM3MCTOM M HOJACIM3MCTOM 000j0YKax 4yepBeoOpa3HOro
OTPOCTKA PACIHOJIOKEHO OOJIBLIOE KOJIMYECTBO KPYNHBIX JUM(OUAHBIX (OJUIMKYIOB, MEXKAY KOTOPHIMU
pacrioyaratorcs OTAEIbHbIE JUMPOUUTHL. B psne cioydaeB (OJIMKYIBI JOXOIAT 1O MpPOCBETa U
00yC1aBIUBAIOT BBIIYMBAHUE CTEHKH 4€pBEOOpa3sHOro orpocTka. B nenTpe QonukynoB BUIHBI OoJiee
CBETJIbIE LIEHTPbI Pa3MHOKEHMsI, YTO YKa3bIBAET HA HAIMYME PEAKTUBHOCTU (OJUIMKYIIOB.

6. CamMmocrosiTeJibHasi padora o0o0y4yamIIMXCA ¢ JJEKTPOHOIPAMMAMM - OT/CIICHHE
TPOMOOLIMTOB OT MErakapHOLMTOB; MOCTIMOPUOHANBHBIN 3PUTPOLIUTOIO33; SPUTPOIOI3, BHIOPOC spa;
HEUTPOQUIBHBIN IPaHyJIOLUTONO033; 6a30(DUIbHBINA IPaHYIOLUTONO033; MOHOLUTONO33; TPOMOOIUTON0I3;
JTUMQOLUTONOI3; PETUKYIIAPHAs TKaHb Cele3eHKH, Tumbouut, B-mumdonut, T-numdount, kontakt T-
KAJUIEpa C OIyXOJEeBOW KJIETKOM, KOHTakT Jumdouuta T-Kwiepa ¢ KICTKOW-MHIIEHbIO, BbIXOJ
SPUTPOLUTA U3 CUHYCA B KPACHYIO MYJIbITY CEJIC3EHKU.

Bonpocs! U151 NOATOTOBKH 10 TeMe:

1. ITonaTHe 06 yHUTapHOU TEOPUU KPOBETBOPEHMSL.

2.Knaccugukaius opraHoB KpOBETBOPEHUS U UMMYHOT€HE3a.

3. MopdodyHkmoHambHas XapaKTEpPUCTUKA CTBOJIOBOM KJIETKU KPOBH.

4. PetukynspHasi TKaHb U €€ PoJib B 00ECIIEYeHUH MTPOIIECCOB KPOBETBOPEHUSI.

5. Ctpoenue U QyHKIIMM KOCTHOTO MO3Ta.

6.CTpyKTYpHO-(QYHKIIMOHAIbHbIE OCOOEHHOCTH TuUMyca. (OCOOEHHOCTH aKIUAECHTAJIbHOH MU
BO3pAaCTHOU TpaHCPOpPMALIUU TUMYCA.

7. JIumbaTrueckuii y3en: ICTOYHUKH Pa3BUTHUSA, OOIIUI MJIaH CTPOCHUS, (PYHKIHH.

8.CTpyKTypHBIE U (PYHKIMOHAIBHBIE OCOOCHHOCTH JTUMQPOUIHOTO (HOJUTHKYNA JTUM(PATHYECKOTO
y3na. Ilonstue o ¢yHKUMOHANBHBIX 30HaX. B- u T-30HBI nuUMdarnyeckoro ysna. XapakTepHUCTHKA
MUKPOOKPY>KEHUS (PYHKIIMOHATBHBIX 30H.
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9.Cucrema cuHyCcOB JTUM(}ATHIECKOTO Y3I1a, X QYHKIMOHAIBHOE 3HAYCHHE.

10. Cene3eHka: HICTOYHUK PA3BUTHUS, OOIINH IUIAaH CTPOCHUS, (DYHKITUH.

11. CtpykTypHO-(QYHKIIMOHAIBHBIE  OCOOCHHOCTH  JUMQPOUAHOTO  (POJUTUKYTA  CEJIE3CHKH.
OyHKIIMOHATBHBIE 30HBI CEJIE3CHKH: KJIETOYHBII COCTaB, PaCHOJI0KEHHUE.

12. OcobGeHHOCTH KPOBOCHA0KECHHUS CEIIC3CHKHU.

Bonpocskl o Teme 1J151 CAMOCTOAATETHHOT0 H3YYeHHUS 00yYAIOIUMHUCS

1. DMOpHOHATBHBIN FeMOII033: IOHATHE, TIEPHUO/IbI, UCTOPHUS U3YyUCHHUS.

2. XapaKTepuCcTUKa BHE3aPOABIIIEBOr0 (5KEITOYHOTO) TIEPUO/Ia.

3. XapakTepucTuKa TenaTo-JIMeHAIbHOro nepuoga. OCOOSHHOCTH TeMoro’3a B  ICYCHH,
cene3eHKe, TUMyce, TUM(POTUIECKUX Y3IIax.

4. XapakTepucTuKa MeAyJUISIPHOTO MIEPUO/Ia.

5. DpUTPONO33: OCHOBHBIE CTA/INHU, 3AKOHOMEPHOCTH, MPOIOJKUTEIIBHOCTD.

6. ['paHynOIMTOI0A3: OCHOBHBIE CTAINH, 3aKOHOMEPHOCTH, MPOJOIDKUTEIEHOCTb.

7. MOHOIIMTOTIO93: OCHOBHBIE CTa/INH, 3aKOHOMEPHOCTH, MTPOJI0DKUTEITLHOCTD.

8. JIumdpormuTonom3: OCHOBHBIE CTA/INH, TPOJOIDKUTETFHOCTD, 3aKOHOMEPHOCTH.

9. TpoMOOIIMTOTION3: OCHOBHBIE CTA/INH, 3aKOHOMEPHOCTH, TIPOJIOJDKUTEIBHOCTb.

Tema: Oprassl npixanus. BosmyxoHocHele nytu. Pecnmpatopnbiii otznen. Koxa: ucTouyHukKH
pa3BuTHsl, cTpoeHue, pyHKIMHU. [Ipor3BOAHBIE KOKU.

Y4yeOHas kapTa 3aHATHSA:

1. 3anonHeHue anbOOMHOTO JIMCTa MO JAHHOW TeMeE - Cpe3 JIErKoro (OKpacka reéMaTOKCUJIMH —
903MH, YBEIMYCHUE Mayoe), MOTEepPEeUHblid cpe3 Tpaxen (OKpacka TeMaTOKCHJIMH — 303WH, YBEIHYCHHUE
MaJoe), KoXka Tajblla YyelloBeKa (OKpacka reMaTOKCHIIMH — J03WH, YBEUUYCHHE Majoe), KOXka ¢ BOJIOCOM
(OKpacka reMaTOKCUJIMH — 303HH, YBEIHUCHHUE MAJIOe).

2. TectupoBaHnue.

3. CobecenoBaHue 1O BOMPOCAM TEMBI 3aHITHSI U PEILICHUE CUTYAllMOHHBIX 3a]1a4.

4. O60CHOBaHME TUCTOJIOTHYECKHUX MTPENapaToB U JIEKTPOHOTPAMM.

5. CamocTosiTesibHAsI pa00Ta 00y4aIOIIMXCS C THCTOJOTHYECKUMHU NpenapaTaMmu

[Ipenapar 1: Tpaxes coGaku.

Okpacka: reMaTOKCUINH-303HH.

YBenuueHue: Majoe.

[Ipemapat sBnsieTcss mNOMEpPeYHBIM cpe3oM Tpaxed. Ha wamom yBenuueHMHM HEOOXO0IUMO
paccMoTpeTh OOMIMI IUIaH CTPOEHUS! CTEHKHU Tpaxeu W OMNpPENEeNUTh YeThipe 00O0JIOUKH — CIH3HUCTYIO,
MOJACTU3UCTYI0, (UOPO3HO-XPSILIEBYI0 M aJBEHTHIHAIbHYIO. BHYTpEeHHSAS MOBEPXHOCTh Tpaxeu
BBICTJIaHA CIM3UCTONH 000704ykoil. C TOBEPXHOCTU CHHM3UCTas 00O0JI0YKA TMOKPHITA OJHOCIONHBIM
MHOTOPSAJIHBIM MEpLATENbHBIM 3MUTENMEeM. B cocTraBe smuTenust ONPEAeNaOTCS CBETJIbIE KIETKU —
OoKaNmoBUAHbBIE. ['paHMIIBI AMHUTENUANBHBIX KIETOK BHJHBI IUIOXO, HO XOPOIIO pazIHYUMBI sjpa
SMUTEINOIUTOB, KOTOPbIE UMEIOT pPa3HyIo GopMy.

[Ton GazanpbHOM MEMOpaHOM JIGKUT MPOCIONKA PBIXJIOW BOJOKHHUCTON COCIUHHUTEIBHOW TKaHH,
oOpa3ymomiass COOCTBEHHBIH CJIOH CIM3UCTON 000J0YKH. MBIIIEYHBIA CION CIM3UCTONH 00O0JI0UKHU
BbIpaXKEH CJ1ab0, MO3TOMY COOCTBEHHBIM ClIOM 0e3 pe3Kux TIpaHHIl MEPEeXOAUT B MOJCIU3HUCTYIO
o0osouky. B moacnusucroit 00071049Ke j1eKaT MHOIOYHCICHHbIE KOHIEBbIE OTAEIbl U BBIBO JHBIE IIPOTOKU
xKene3. BpIBOJHbIE MPOTOKM KeJe3 4acTo oOpa3yloT aMITyJIOBUAHBIE PACHIMPEHHs U OTKPBIBAIOTCS Ha
MOBEPXHOCTHU IUTENUS CIIU3UCTON 000TO0UKH.

®ubpo3HOo-xXpsmeBas 000J04YKa MOCTPOEHA U3 THAIMHOBOTO Xpsllla, KOTOPBIA IOKPHIT C
MOBEPXHOCTU HaaxpsAuiHuued. Heo6xonumo o6paTuTh BHUMaHUE CTYIEHTOB Ha TO, YTO XpAIEBasi TKaHb
Tpaxen oOpa3yeT IOIYKOJIbIa, CBOOOJHBIE KOHIIBI KOTOPOM Ha 3aJHeil MOBEPXHOCTH COETUHEHBI
My4KaMH TJIAJJKOW MBIIIEYHOH TKaHMU. IOCMEPTHOE COKpPAILEHHWE MBIIIEYHOH TKaHU OOYCIOBIMBAET
3aX0KJIEHUE KOHIIOB XPAILIEBBIX MOJIYKOJIEL Tpaxeu Apyr 3a apyra. C IOBEpXHOCTH pacloJiaraercs
aJIBeHTHIMATIbHAs 000JI0YKa, IPEICTaBICHHAsl PHIXJION BOJIOKHUCTON HEO(POPMIICHHOW COEANHUTENHHOM
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TKaHbIO, B KOTOPOHl MOXHO YBHUJETb Cpe3bl KPOBEHOCHBIX COCY/IOB, HEPBOB, OCTPOBKH O€JOI KHPOBOI
TKaHU

[Ipenapart 2: Jlerkoe KOMIKH.

Oxpacka: reMaTOKCUIMH-3031H.

YBennueHue: Majoe.

[Ipenapar mnpexacraBisger coboil cpe3 Jerkoro. PaccMarpuBas mnpenapar HEBOOPYKEHHBIM
B3IJIIOM HEOOXOJMMO OOpaTuTh BHHUMAHUE Ha TO, YTO IpenapaT MMEET aXypHbI BHJ, TaKk Kak
OCHOBHYIO YaCTh €r0 COCTaBJSIIOT pPECHHpaTOpHbIe OTAEHb. Ha Mamom yBelndeHHu HeoOXOAUMO
paccMOTpeTh BECh Cpe3 M HAWTH IOTEpPEYHBIE Cpe3bl OPOHXa CpeaHero M Maioro kamubpa. CreHka
cpeaHero OpoHXa ¢ BHYTPEHHEH MOBEPXHOCTH BBICTIIAHA OJHOCIOWHBIM MHOTOPSAHBIM MEpIaTeIbHBIM
SIUTENNEM, COAEpKAIlUM OOKaJOBHJHBIE KIETKU. 3a JMUTEIMEM JIEKUT TOHKas MPOCIIONKa pPbHIXIION
COCIMHUTEIIPHOW TKaHM, KOTOpas oOpa3yeT COOCTBEHHBIH CJIOM CIM3UCTOM o00osiouku. Crumsucras
000J104Ka CpeHEro OpOHXa COJEPKUT XOPOIIO BHIPAKEHHYIO MBIIIEUHYIO MIacTUHKY. [loacnusucras
000J104Ka COAEPKUT OOJIBIIOE KOJIMUYECTBO KOHLEBBIX OTAENOB keie3. Pubpo3HOo-XpsleBas 000J0uKa
cpenHero OpoHXa TMpeJCTaBlIeHAa OTAEIbHBIMU OCTPOBKAMM 3JIAaCTHUECKOW XpsimieBod TkaHu. C
MTOBEPXHOCTH OpOHX MOKPHIT aJBEHTUIMAIBHON 000JO0YKOM, MpPEACTaBIEHHOW PBIXJIONH BOJIOKHUCTOM
COEJIMHUTENIbHON TKaHbIO, KOTOpasl MEpPeXOoJUT B CTPOMY opraHa. bpoHxu cpeaHero kamubpa 4yacTo
COTMPOBOXKIAIOTCSI OPOHXHATBHBIMH apTEPUIMHU.

Bbponx menkoro kamuOpa HEOOXOJMMO OMNPEAETUTHh MO COOTBETCTBYIOIIUM MOP(OJIOTHYECKUM
npu3HakaM. VI3HYTpU OH BBICTIIaH OJHOCIIOMHBIM 3IUTEIHEM, B COCTaBE KOTOPOTO HET OOKaIOBHUIHBIX
knetok. [lox snurenuem JnexXUT COOCTBEHHBIM cioM ciausucTol obosouku. Cnusucras 000JOYKa
3aKaHYMBAETCS MBIIIEYHBIM CJIOEM, KOTOPBIM B OpoHXE Majoro KajiuOpa AOCTUTAeT MaKCHMalIbHOTO
pasBuTusa. B moacnmsuctodt 000704YKe JKenme3bl MO0 OTCYTCTBYIOT, JMOO €CTh, HO B HEOOJIBIIIOM
KOJIM4ecTBe. XpAIleBble OCTPOBKU B MEJIKUX OpOHXaX OTCYTCTBYIOT.

PecniupaTopHbiil OTOET MOpPEACTaBICH Cpe3aMHu aJbBEOJISIPHBIX XOJIOB W anbBeod. Cpeau
PECIMPATOPHBIX OTJIEIIOB XOPOLIO PA3IMUYUMBI CPE3bl KPOBEHOCHBIX COCY/IOB.

[Ipenapar 3: Kosxa masbiia 4eioBeka.

Okpacka: reMaTOKCUJIMH-3031H.

YBennuenue: Majoe.

[Ipemapat mpencraBiasier coOoi cpe3 KOXHM TNaiblla uenoBeka. Ha wamom yBenndeHuu
HEO0OXO0IMMO COPHEHTUPOBATHCA B 00IIel rucroronorpaguu Koxku kKak oprana. [Ipu aTom HEeoOxoaumo
HaWTH SOUAEPMUC, JAEPMY U TOJKOKHO-KHPOBYIO KieTdarky. I[Ipemapar HeoOXoAMMO pa3MecTHTb
SMUAEPMHUCOM BBEpX Mol 3peHud. M3ywarh mnpemapar Hago HayaTh C MHOTOCIIOMHOTO IJIOCKOTO
oporoBeBatomiero mutends. CaMblii BHYTpEHHUH CIION Anuaepmuca (6a3anbHbIN) JEKUT HA 0a3aabHOM
MeMOpaHe, KOTopasi pH CBETOBOM MUKPOCKOMHUH Hepaznuuuma. OJTHaKO BUIHO, YTO OHA M3BUJIMCTA, TaK
KaK B Hee Ha pa3Hylo ITyOMHY BAIOTCS COEIMHUTEIILHOTKAHHBIE COCOUKU. basanbHblil cioil sanuaepmuca
MIPEJICTaBJICH OJHUM CIIOEM IMPU3MATHYECKHX KJIEeTOK. Ha 0a3alibHOM clioe pacrosaraercs MIMIOBATHIH
CIIOM, TpeICTaBICHHbBII HeCcKobKUMU (5-10) psimamu kieTok Kyorueckoil popmMbl. OueHb 9aCTO KOHTYPBI
KJIETOK IIIMIIOBATOTO CIIOS TIOXO Pa3IMYMMBbl, IOSTOMY 3TOT CJIOH UACHTU(DULIHUPYETCS B BUJIE CKOTUICHUS
MHOTOYHCIICHHBIX SiZiep OKpyryiod ¢opmel. Crenyromuid clioil snuaepMuca — 3€pHUCTBIM, KOTOPBII
npenacTaBieH 2-3 psgaMH IUIOCKUX KJIETOK, B IIUTOIUIa3Me KOTOPBIX BUHBI MHOTOYHCIIEHHBIE TEMHBIE,
0a30(MIbHO OKpallleHHbIE TpaHynbl. brectdmmii cioi ompenensercss Ha mpenapare B BHJE IIMPOKOM
SAPKOM MOJIOCKKU po30BOro IBeTa. KileTkn AaHHOTO cliost cozepkaT OesloK 3JeUJUH, KOTOPBIM XOpouIo
IIPEJIOMIIIET CBET, NOJTOMY TIpaHMIBI MEXIY KJIETKaMM He BHAHBI. [I0OBEpXHOCTHBIN clOW — CIION
POTOBBIX YEHIYEK, CaMbld MOIIHBIN U ITPEICTABICH OPOTOBEBIIMMHU KIETKAMU.

ITon smuaepMuCcOM JEKUT COOCTBEHHBIM CIOW KOXH — JiepMa. JlepMa cOCTOMT M3 JIBYX CIIOEB:
MIOBEPXHOCTHOTO — COCOYKOBOTro, M Oozee riybokoro — cerdyaroro. COCOUYKOBBIM CIIOH JepMbl
pacrioyiaraeTcsi B BHJI€ TOHKOW IOJIOCKM HEMOCPEJICTBEHHO MMoJ1 Oa3zanbHOM MeMOpaHOil M oOpa3zoBaH
PBIXJIO HEO(OPMIIEHHOH BOJOKHUCTONW COEIMHUTENBHOM TKaHbto. [1y0Ke JIe)KUT ceTdaThlil CI0M KOXH,
MPEJCTAaBICHHbIN MIOTHON HEO()OPMIICHHOM COEAMHUTENBHOM TKaHbIO. B JaHHOM cioe aepMbl BUIHBI
KPOBEHOCHBIE COCY[bl, HEPBBI, HEPEIKO BCTPEUYAIOTCS WHKAIICYJUPOBAHHBIE HEPBHBIE OKOHUYAHUS —
tenplia @arep-Ilaunnu.
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I'myGxe nepma 6e3 pe3KUx rpaHwuIl MEPEXOAUT B MOJAKOKHO-KUPOBYIO KIETUATKY.

B ray0okux ciosx aepMbl HAaXOMISTCS KOHIIEBBIE OTIENBI TOTOBBIX JKEJe3, MPEICTABIISIOIINE
co00ii 3aKpy4CHHYIO B KIIyOOYEK TpYOKY, BCIEICTBHE YETO 3aBUTKH KOHIIEBBIX OTJICIIOB MMOTIAIAI0T B CpPe3
MHOTOKPAaTHO B Pa3HBIX HaNpaBICHUSIX. BRIBOAHBIC IPOTOKH UMEIOT BH]I TPYOOK, KOTOPBIC POHU3BIBAIOT
aepmy u snuaepmuc. [logoiins k snuaepMucy BIBOAHOM MPOTOK, MPUOOPETaeT MITOMOPOOOPa3HBIA X0/,
MOATOMY pa3pe3bl BBIBOJHOTO IMPOTOKAa B SNUACPMHUCE BHUJHBI B BHJE IIEJIEBUIHBIX IMOJIOCTEH,
pacroJiararoImuxcsi B Buae cTonku. [Ipy paccMOTpEHUN KOHIIEBBIX OT/ICIIOB BHIHO, YTO OHH 00pa30BaHbI
OJTHOCJIOMHBIM KYOHMYECKUM SIUTEITNEM, a BEIBOJHBIC TPOTOKH BHICTIIAHBI IBYXCIOMHBIM SITUTEIIHEM.

[Ipenapat 4: Koxa c Boiocom.

Oxkpacka: reMaTOKCUIMH-3031H.

VYBenuueHue: Maioe.

[Ipenapar mnpencraBisier coOOW cpe3 BOJOCHUCTOM dYacTU TOJIOBH. Ha manoMm yBenuueHuu
HEOO0XOMMO HAWTU SMUACPMHUC, JEPMY U TUNIOAEPMY (TTOJIKOKHO-KHUPOBYIO KiIeTdarky). [Ipexnae Bcero,
HEOOXOMMO COPHUEHTHUPOBAThH MpEMapaT SMUTEINEM BBEPX TOJIS 3PEHUS] U PACCMOTPETh OCOOCHHOCTH
MHOTOCJIOWHOTO TIJIOCKOTO MUTENHS BOJIOCMCTOM YacTH roJIOBbl. BUIHO, UTO TOJMIIMHA STMUIEpMHUCA Ha
KOXX€ C BOJIOCAMU 3HAYMTENILHO MEHBIIE, YeM B KOXe, JIMIIEHHOW BoJIoC. B smmaepmuce MOXKHO
pa3nIuuuTh Oa3albHBIN, TUTIOBATHIM, 3€PHUCTBIM M POTOBOM CJIOM, HO OHM OY€Hb TOHKHE, a OJeCTAIUN
CJIOM OTCYTCTBYIOT.

Jlepma MOCTpO€HAa W3 COCAMHHUTEIBHOW TKaHW, OJHAKO COCOYKOBBIM CJIOW BBIpaXKEH ciabee.
CeTtuaTslil CIIOW IePMBI KOXKH, HATIPOTUB, BEIPAKEH 3HAUMTEIHLHO CHJIBHEE, YEM Ha ydacTKaX JUIIECHHBIX
BoJioC. B nmepme pacrmosararoTcsi MHOTOYHCIIEHHBIE KPOBEHOCHBIEC COCYbI, HEpBEl. Ha rpanuie nepmsel u
TUTIOIEPMBI JIEKAT KOHIIEBBIC OT/CIBI MIOTOBBIX JKEJIe3, a X BBIBOJHBIC MMPOTOKH TAKXKE MPOXO IAT Yepes
TONIIY JEpPMBI M OTKPHIBAIOTCS HAa TIOBEPXHOCTH KOXH. MHOTrma B JepMe MOXKHO BCTPETUTH
VMHKAICyJIUPOBaHHbIC HEPBHbIE OKOHYaHUs, B TOM yucie tenblie Parep-Ilaunnn.

B nepme nexar MHOro4yucieHHble KOpPHM BoJIOC. CTEpKHHM BOJIOC OTHAJAIOT B IpoLecce
MPUTOTOBJEHUs Mpenapara. Ha mnpemapare TpyaHO BCTPETUTh CTPOro MPOAOJBHBIE CpEe3bl BOJOCA,
MO3TOMY dHalle MPHUXOJUTHCA MpUOeratb K MPOCTPAHCTBEHHOM PEKOHCTPYKIMHM CTPOEHUS KOPHEBOM
YacTH BOJIOCA HAa OCHOBAHMM COITOCTABJIEHHUS HECKOJBKMX KOCBIX CPE30B, NPOILIEAIIMX Ha Pa3HbIX
YpOBHSIX KOpHsS BoJioca. IIpocMoTpeB Bech mpemapar, HEOOXOAMMO BBIOpaTh cpe3, Haubosee
MpUOIMHKEHHBIHN K MPOI0JIBHOMY Cpe3y U pa300paTbcs B €r0 CTPOCHUH.

B o6mactu BbIXo/a CTEpKHS BOJIOCA HA MOBEPXHOCTh KOXKHU JMUJEPMHUC 00pa3zyeT yriayOiaeHue —
BOJIOCSIHYIO BOPOHKY.

B xopHe Bosioca HE0OX0IMMO Pa3IMYUTh KOPKOBOE M MO3roBoe BeulecTBo. [Ipu TaHreHnuansHoM
Cpe3e MO3roBO€ BEIECTBO BOJOCa B cpe3 He mnomangaer. [IpubnusutenbHO Ha TpaHULE AEPMBI U
TUIIOIEPMBI KOPEHb BOJIOCA YTOJIIAETCS M MOJYy4aeT Ha3BaHUE JYKOBHUIbI BOJIOCA, B KOTOPYIO BPacTaeT
COEIMHUTEIILHOTKAHHBIN COCOYEK (BOJIOCSHON cocouek). MHOrIa B BOJOCSHOM COCOUYKE MOYKHO YBHUJIETh
Cpe3bl MEJIKUX KPOBEHOCHBIX COCY/IOB, KOTOPbIE ITUTAIOT KOPEHb BOJIOCA.

Kopenp Bosoca pacnonaraercs B BOJIOCSHOM MEIIKE, KOTOPbIA COCTOMT M3 SIHUTEIUATbHBIX
BIIATaJIUII U BOJIOCSHOM CyMKH. BHyTpeHHee snuTennanbHOe Biarajiuiie 00pa3oBaHO 3a CUET SIUTENUS
HapYXHBIX 30H BOJIOCSHOM JTyKOBHIIbI. BHyTpeHHee snuTenuanbHOe BiIaraiuiine HanOoiee BBIPaKEHO B
HIOKHUX OTJIENax KOPHA BOJIOCA, a MO0 Mepe MPHUOMMKEHHUS K MOBEPXHOCTU KOXKHM OHO MCTOHYAETCA U
ucyezaer. HapykHoe »nHTenuaNbHOE BIArajiuiie 00pa30BaHO POCTKOBBIM CJOEM OJIHAEpPMHCA, W,
Ha000POT, Jy4llle BEIPAXKEHO B BEPXHHUX OTIENAaX KOKH, @ UMEHHO B 00JacTH BOJOCSHKON BOpoHKH. 1o
Mepe MPUOTHNKEHHSI B BOJIOCSHOM TyKOBHIIE HAPYKHOE SMUTEIHAFHOE BIIarajauille HCTOHYAEeTCS.

BonocsHas cymka ImpeacraBieHa TOHKOW ITPOCIOWKOM COENMHUTEIBHOM TKAaHU, KOTOPast
OKPYXaeT KOPEHb BOJIOCA U MPUIECKUT K HAPY)KHOMY SMUTEIUATLHOMY BJIarajauily.

B BepxHUX yyacTKax CET4aTOro CIlosl JA€PMbI KOKH PSAJOM C KOPHEM BOJIOCA JIEKAT KOHIIEBBIE
OTJIENbI CAJIbHBIX Kelle3, KOTOPhIE He UMEIOT MPOCBETA U 3aMIOJHEHBI CBETJIHIMU KJIETKAMH ¢ HEOOIbIIUMHU
sSpaMd M SYEUCTOM 1uToIuIazMoil. WX KOpOTKMI BBIBOJHOM MPOTOK OTKPBIBAETCS B BOJIOCSHYIO
BOPOHKY. PS/1I0M ¢ KOHIIEBBIM OTAEJIOM CaJIbHOM eJe3bl MPOXOJAUT MYYOK IIaJIKOM MBIIIEYHON TKAHH,
00pa3yroIuii MBIIIILY, TOJHUMAIOIIYIO BOJIOC.

[Ipenapar 5: Jlerkoe yenaoBeka ¢ MIEBPO.
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Oxpacka: TeMaTOKCUIMH-3031H.

YBennueHue: Majoe.

Jlerxoe 4enoBeKa MMEET aHaJOrHYHOe cTpoeHne. Heo0XoauMo paccMOTpeTh BO3AYXOHOCHBIA U
pecnipaTopHbiii otaen. C MOBEPXHOCTH JIETKOE MOKPBITO CEPO3HON 000J0YKOW — IIIEBPOM, KOTOpas
COCTOUT U3 MPOCIIOWKHU PHIXJION BOJOKHUCTON COENMHUTEIbHOW TKAHU, IIOKPBITOW OJTHUM CJIIOEM IIOCKUX
KJIETOK.

[Mpemapar 6: Tembne @arep-llaunan B cTeHKe opraHa (MHKAICYJIUPOBAHHOE HEPBHOE
OKOHYaHHE).

Oxkpacka: reMaTOKCHUIMH-3031H.

YBennuenue: Majoe.

Ha manom yBenu4eHHH B CETYATOM CJIO€ JEPMbl KOXH BHUIHBI KPYIHBIE TeENbla CIOUCTOU
CTpykTyphl. Ha npoaonbHOM pa3pe3e OHM MMEIOT OBaJbHYIO (OpMy, a Ha MONEPEUYHOM - OKpyriyio. B
LIEHTpE Tejblla BUJHA OJIEHO OKpallleHHas BHYTPEHHsISI Koji0a, oOpa3oBaHHAas BETBJICHHEM OCEBOTO
HuInHApa ¥ ramonutaMu. OHa OKpyKeHa Karcyloi, 00pa30BaHHOM IUIACTUHKAMU U3 COEIUHHUTEIbHOU
TKaHHU.

[Ipenapatr 7: Tenbue MelicHepa B JepMe KOXH Majiblia (MHKAINCYJIHPOBAaHHOE HEPBHOE
OKOHYaHHE).

Okpacka: reMaTOKCHJIMH — 303H1H.

YBennuenue: Majoe.

Ha manom yBenuueHnr B COCOYKOBOM CJI0€ KOXKH o 0a3aibHO MeMOpaHOH 31uiepMuca BUTHBI
OBaJIbHOM (OpMBI CIIOUCTHIE Tenblia. B 1eHTpe Tenbla BUIHA OJEAHO OKpallleHHas BHYTPEHHss KoJi0a,
o0pazoBaHHasi OCEBBIM ITWJIMHAPOM, KOTOPBIM WMEET INTOMOPOOOpa3HbIM XoJ. B meTmsix oceBoro
IUAJTUHIpA BUAHBI Spa TIHATBHBIX KIETOK. C MOBEPXHOCTH OKOHYAHHE OKPY)KEHO TOHKOW KarCyJow,
00pa30BaHHOM IJIACTUHKAMH U3 COCTMHUTEIIBHON TKaHH.

[Ipenapar 8: Horots.

Okpacka: reMaTOKCHJIMH-3031H.

YBennueHue: Majoe.

[Ipenapar mpencraBiasier coOoil MONMEpevHBIM Cpe3 AMCTAIbHOW danaHru maisiia. B 1eHTpe
rpenapara omnpeeseTcs oyar HempsaMoro ocreoreHesa. KHapykun pacnosaratorcs BOJIOKHA CKEJIETHOM
MbIIIEYHOU TKaHU. C MOBEPXHOCTU YETKO OMPEAEISAeTCsS MOIIHAs POroBasi IJIACTMHKA JKEITOro IBETa —
HOTOTb, 10 KOTOPOM pacnojiaratoTcsi pOCTKOBBIE CIIOM dMUAepMuca — 0a3aabHbIN U IIUIOBATHIH.

[Ipenapar 9: Jlerkoe mioxa.

Okpacka: reMaTOKCUINH-303HH.

YBenuueHue: Majoe.

[Ipenapat mpencrasisier coboit cpe3 yerkoro mioga. Ha npenapare BuaeH (pyHKIHMOHAIBHO HE
AKTUBHBIM MapEHXUMATO3HbI KOMIIOHEHT — HE€ PacKpbIThIE albBEOJIbI PECHUPATOPHOro oTxaena. B
CTPYKTYpE Oprana rnpeooiagaeT CTpoManbHasi COSAUHUTEIbHAS TKAHb.

6. CamocrosiTejibHasi padoTa o00y4yalOIUXCS € 3JJIEKTPOHOrPAMMAMH - PECHHUTYATHIC
SNUTEINAIbHbBIE KIETKH Tpaxeu, CTEHKA albBEOJIbl M KPOBEHOCHBIM KamWLISAP JIETKOTO, KJIETOYHBIE
PECHUYKH, I€CMOCOMA KJIETOK LIMIIOBATOTO CJI0S KOKH KMBOTA YEJIOBEKA, IIUIIOBATHIN CIOW 3MHIepMuUca
KOJKH KMBOTA YEJIOBEKA, IIUIOBATHIN CIOM KOXH MOJIOIIBbI CTOIBI YEJIOBEKA.

Bomnpocs! 11 TOATOTOBKH MO TeMe:

1. OOuuii IIaH CTPOEHUS OPTraHOB JIbIXaHUSI.

2. Bo3lyXOHOCHBIE ITyTU: PA3HOBUAHOCTH, PACTIONOKEHNE, OOIIHIA TIJIaH CTPOSHUSI.

3. Tpaxes: TkKaHEBOI cocTaB 000JI0UEK, CTPYKTYpPHBIE 0COOEHHOCTH, (DYHKIIMOHATIHHOE 3HAYCHHE.

4. OcoOEHHOCTH CTPOCHHUS CTEHKHM BO3TyXOHOCHBIX MYyTeH MO Mepe YMEHBIICHHs MX Kanuopa.
XapakTepucTHKa KJIETOYHOTO COCTaBa MUTENHSI CIU3UCTON 000I0YKH BO3AYXOHOCHBIX MyTEH.

5. I'mcroduznonorus oprana OOOHSIHUS.

. ALIMHYC: NIOHSATHE, CTPOCHUE, 3HAUCHHE.

. MUKpPOCKONMYECKOE U YABTPAMUKPOCKOIIMYECKOE CTPOCHUE CTEHKHU aJIbBEOJIbI.

. Apporemaruueckuii 6apbep: MOHATHE, CTPYKTYPHBIE KOMIIOHEHTBI, KJICTOYHBIN COCTaB.
OO0muit TTaH cTpoeHUs U PYHKIIMOHALHOE 3HAUCHUE KOXKH.

© oo
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10. Dnunepmuc: obmasi XapaKTepUCTUKa, IJIaH CTPOSHUS, KIETOUYHBIA COCTaB. XapaKTepHCTUKA
KEpPaTUHOIIMTOB IPH CBETOBOM U 3NEKTPOHHOI MUKpOocKoniH. OCOOEHHOCTH Mpoliecca KepaTUHU3ALUH.

11. MopdodyHKIIMOHANBHBIE OCOOCHHOCTH HEIMHTENUANBHBIX KJIETOK JIHaepMuca (KJICTKU
Mepxkens, kinetku Jlanrepranca, MeTaHOIMTHI, TUM(OIUTEI).

12. Jlepma: mnaH CTpOEHHS, UCTOUYHUKU pa3BUTHs, 3HaueHHE. OCOOEHHOCTH JepMBbI B Pa3HbBIX
y4acTKax KOXKH.

13. I'unoiepma: UCTOYHHK Pa3BUTHSI, TKAHEBOH COCTaB, 0COOCHHOCTH (DYHKITMOHUPOBAHHUSI.

Bomnpocsl mo Teme 111 CaMOCTOSITEILHOTO H3yYeHHUsI 00YYAIOIMMMCH:

1. BonocChl: HCTOYHHUKH Pa3BUTHSA, PA3HOBUIHOCTH, OCOOCHHOCTH CTPOCHUS, (DYHKIIHH.

2. TloToBble ene3bl: HCTOYHUKHU Pa3BUTHI, 0COOCHHOCTH CTPOSHUS, TUIT CEKPELINH, 3HAYCHHE.

3. CanpHbIe Kene3bl: HMCTOYHUKU DPAa3BUTHSA, CTPOCHHE, THUIl CEKpEUuH, (QYHKIHMOHAIBHOE
3Ha4YeHUE.

4. Hortu: MCTOYHHUKHU Pa3BUTHsI, 0COOCHHOCTH CTPOCHHUS, PYHKITHH.

Tema: Opransl Bbinenenus. Mctounuku pasButus. OOmMN TUIAH CTPOEHHSI TOYKH.
I'ucrodusnonorus npouecca MoueoOpazoBaHusi. MOUeBBIBOASIINE MYTH: OTIEIbI, CTPOCHUE.

e 3aHATHA: H3YIUTH THCTO(PHU3HOIOTHIO OPTAHOB BBIJICTICHUS.

YueOHast kapTa 3aHATHS:

1. 3anonHenue aabOOMHOTO JUCTAa MO JAAHHOM TeMe - Moyka (OKpacka IreMaTOKCHUJIIMH — D03HH,
YBEJIMUYCHHE MAJIOe), MOYEBOM My3bIph (OKpacka TEeMAaTOKCHJIMH — 9303WH, YBEJIHMUYCHHE MaJoe),
MOYETOYHHK (OKpacka TeMaTOKCHIIMH — S031H, YBEINICHUE MAJIOE).

2. TecTupoBaHHe.

3. CobeceroBaHMe MO BONIPOCAM TEMBI 3aHATHUS U PELIEHUE CUTYallMOHHBIX 3a7a4.

4. O60CHOBaHUE FUCTOJIOTUYECKUX MIPENAPATOB U IEKTPOHOIPAMM.

5. CamocTosiTesibHAsI pa00Ta 00y4aIOIIMXCS C THCTOJOTHYeCKUMHU NpenapaTaMmu

[Ipenapar 1: Ilouka nomanu.

Okpacka: reMaTOKCHUJIMH-3031H.

VYBenudeHnue: mManoe u 00JIbIIOE.

IIpemapar mnpexacraBisger cpe3 NOuykd. BHawyane HeoOXOOMMO paccMOTpeTh —Ipenapar
HEBOOPYKEHHBIM TIJIa30M U YOEIUThCA, YTO Mpenapar OKpalleH HEpaBHOMEpHO: nepudeprudeckas 4acTh
OKparmBaercsi 0oJiee MHTEHCUBHO, a IIeHTpajibHasg — OoJiee cBeTsio. Ha Manom yBelM4eHUU BUIHO, YTO
[IOYKAa C IOBEPXHOCTH MOKPBITA COEIAMHUTEIBHOTKAHHOM Karcynoil. BOKpyr Kamcynbl NMOYKH JieKaT
OCTpPOBKM 0esioif u Oypoil JKHpPOBOM TKAaHU. KOPKOBOE BEILECTBO IPEJICTABICHO MHOIOYHCICHHBIMU
Cpe3aMHu H3BUTBHIX KaHAJIBLEB IEPBOIO M BTOPOrO MOPSJIKA, KOTOpbIE MONAJAIOT B Cpe3 HOJ Pa3HBIM
yrioM. Cpean M3BUTHIX KaHAJBLEB XOPOILIO PA3IMYAOTCs MOYEYHbIE Telblia (MalbIIUIHEBbIE TENbLA),
UMeEIoIKe OKPYIIylo (opMy M OKpauuBaromuecs 6osnee nHTeHCUBHO. [Ipu cTporo mnomepedyHoM cpese
BOKpPYT ITI0YE€YHOT'O TeJbl[a XOPOLIO pa3nyMMa IMOJOCTh Kalcyibl. B Tex ciyuasx, Korjaa cpes mporesn
KOCO WJIM KacaTeJbHO, IOJIOCTh Karcyiabl HeBHJIHA. B IiIyOOKMX c€l0SX KOPKOBOTO BEILECTBA BHIIHbI
IYYKH NPSAMBIX KaHAIbLIEB, CPE3AHHBIE MPOJIOJIBHO HIIM KOCO. DTO MO3TOBBIE JTy4H.

Mo3roBoe BEIIECTBO COCTOUT U3 MPSIMBIX KaHaJbLEB (COOMPATENIbHBIX TPYOOUEK, BOCXOJIAIIEr0 U
HUCXOJIAIIET0 OTAeNa NeTiau ['eHnn), Mydku KOTOPBIX PeXyTcs MPOJOJILHO WM momepeyHo. MHoraa B
cpe3 MomnajaeT NoJ0CTh MOYEYHOM JIOXaHKH, BBICTIIAHHAS TIEPEX0THBIM IUTEITUEM.

Ha rpanmuiie KOpkoBOro 1 MO3rOBOTO BEIIECTBAa BUJIHBI KPOBEHOCHBIE COCY/Ibl — TYTOBbIE apTEPUU
U IyTOBBIE BEHBI.

Ha OoubiioM yBeM4eHHH HEOOXOIUMO PACCMOTPETh OCOOEHHOCTH MOYEYHBIX TEJNell U U3BUTHIX
KaHaJIbLIEB IEpPBOr0 M BTOporo mnopsaka. lloueyHoe Tenblle mMpeacTaBiaseT coO0M KamMUIAPHBIN
KIIyOOUYeK, OKpYXKEeHHbIM Karcyiaoi. Kamwiispel B KIyOOUYKEe pacHoJOXKEHbI OYEeHb OJIM3KO U TpHU
¢ukcanmu oHu cxuMmarotcs. [losToMy Ha mpenapaTe BUIHBI TOJNBKO siipa Ha ¢oHe Oosiee UM MeHee
OJTHOPOJHOM Macchl MNPOTOIUIa3Mbl. OTH siipa NPUHAAIESKAT KIETKaM SHAOTENUS KallWUILIpOB,
Me3aHTHaJIbHBIM KJIE€TKaM, MOJIOLMTAaM BHYTPEHHETO JIMCTKa Karcysbl, KOTOPBIH MJIOTHO cpacTaeTcs co
CTEHKOH KaluJUIIPOB.
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W3BuThIe KaHAIBIBI MEPBOTO MOPSAKA KWMEIOT HEPOBHBIM BHYTPEHHUN TMPOCBET, T'PAHMIIBI
SNUTENNOLMTOB HEYETKHE, LIUTOIUIa3Ma MX MYTHas, Ha allMKaJbHOM IIOJIIOCE €CTh ILIETOYHAs KaeMKa.
W3BHTHIE KaHANBIBI BTOPOTO MOPSIKA OTIMYAIOTCS OOJiee POBHBIM IPOCBETOM, BCIIEIACTBUE OTCYTCTBHS
LIETOYHON Ka€MKH, IPaHULIbl SIUTEINOLUTOB YETKUE, LIUTOILIa3Ma CBETIasl.

Mesx 1y IOYEUHBIMU TEJbLIAMHU U TOYEYHBIMU KaHAJIbI[AMH B IIPOCIONKAX COEIUHUTENIBHON TKaHU
BUJIHBI KPOBEHOCHBIE COCY/IbI.

[Ipenapat 2: MoueBoil my3bIpb COOAKH.

Oxkpacka: reMaTOKCUIMH-3031H.

YBennuenue: Majoe.

[Ipenapar mpexacraBiser coOOi cpe3 CTEHKHM MO4YeBOro my3bips. CTeHKa MOYEBOTO MY3bIps
cOCTOUT M3 4-X 000JI0YEK — CIM3UCTOM, IMOJCIM3UCTOM, MBIIIEYHOM M aJBEHTHIMAIbHOW. BHauase
HE00X0IMMO MPaBUJILHO COPUEHTUPOBATH MpenapaT — SMUTEINEM BBEPX IOJIS 3pEHUSL.

Cnmmzucras 000JIOUKAa BBICTJIaHA MHOTOCJIONMHBIM NEPEeXOJHBIM snuTenueM. Heobxonumo
o0paTuTh BHMMaHHWE Ha OCOOEHHOCTb JAHHOTO JIMUTEIMS, HAWTH MOBEPXHOCTHBIE KYI0JIOOOpa3HbIE
KJIETKH C OKPYIJIbIMU snpamu. [lox smuTenueM JEXKHUT COOCTBEHHBIN CIIOW, MPEACTABICHHBIA PBIXJION
BOJIOKHUCTOM COEAMHUTENbHON TKAaHBIO. MBIIIEUHBIN CION CIM3UCTON 000JI0YKH OTCYTCTBYET, IO3TOMY
ciu3ucTasi 00osiouka 0Oe3 BUAMMBIX TPAaHULl NEPEXOJUT B MOACIU3ZUCTYIO. 3JECh BCTPEYAIOTCS
MHOTOYHCIIEHHbIE KPOBEHOCHBIE COCYAbl. MblleyHass 000J104Ka MOCTPOEHA U3 TJIaJKOM MBIIIEYHOU
TKaHU, IyYKH KOTOPOU pa3/ieleHbl MOUTHBIMU MPOCIONKaMU PhIXJIOH HEO(pOPMIIEHHON COeAMHUTETbHON
TKaHM, COJEpXKallUMU KPOBEHOCHbIE cocyAbl. MHOrAaa B COEAMHUTENBHOM TKaHM BCTPEYAIOTCS
MHTpaMypajibHble TaHTJIMU U HEPBBL. MbllieyHast 0001049Ka BbIpa)keHa XOpoUIo U 00paszyeT Tpu ciost. Bo
BHYTPEHHEM M HAPY HOM CJIOSIX MUOIIUTHI JIEXKAT MPOJIOJIBHO, a B CPETHEM — LIUPKYISPHO.

C moBepXHOCTH MOUYEBOH My3bIpb MOKPHIT aABEHTULIMATBHOMN (MJIU CEPO3HOIT) 000I0UKOH.

[Ipenapat 3: MoueTOUYHHK COOAKH.

Okpacka: reMaTOKCHUJIMH-3031H.

YBennueHue: Majoe.

[Ipenapar mnpencraBinser coOOW TOMEpEUHBI Cpe3 MouyeTouHHMKa. Ha Mamom yBenwmueHuu
HEO0OX0IMMO PacCMOTPETh Ipernapar U yOeIuThCs, YTO MOUYETOUYHUK UMEET TOT K€ IJIaH CTPOCHHUS, YTO U
MOYeBOH Mmy3bIph. [IpocBeT MoueTOUHHMKAa HMMeEeT 3Be3mauaTyio (Gopmy 3a cuer ckinamok. Chusucras
00oJ10uka, GOpMHUPYIOIIass MHOTOYHCIIEHHBIE BHICOKHE CKJIAJIKU, MOKPHITA MHOTOCIOWHBIM MEPEXOAHBIM
SMUTEINEM M JISOKUT Ha IPOCIONWKE PBHIXJIONW BOJIOKHUCTOW COEIMHHUTEIBLHON TKaHHU, 0Opasyromen
COOCTBEHHBIM CIION CIM3UCTOM OO0O0JIOYKH. MBIIIEYHBIM CIIOM CIM3UCTONH OOOJOYKH Pa3BUT IUIOXO,
MI03TOMY HET YETKOW I'PaHHUIbl MEXKIY CIM3UCTON M MOJCIU3UCTON oOosoukamu. B maHHBIX 000JI0uKax
XOpOILIO BHUJHBI KPOBEHOCHBIE COCYIbl. MblleuyHass 000JI0YKa NpPEICTaBJIeHA TJaJKOW MbIIIEYHOM
TKaHbIO, KJIETKU KOTOPOIl 00pa3yrioT ABa CJOsA: BHYTPEHHUH — IPOAOIbHBINA, HAPYKHBINA — LHUPKYISIPHBII.
Hapyxnast o0onouka — aJBeHTHLIMAJIbHAs U TPEACTaBICHA PBIXJIOW BOJOKHUCTOW COEAMHUTEIBHOM
TKaHbIO.

[Ipenapat 4: Kanumisipel cocyaucToro kiryoouka (IoJIyTOHKUM cpe3).

Okpacka: METUJIEHOBBIM CUHUIA.

YBenuuenue: manoe u 0oJIbIIOE.

JlaHHBII1 Tpenapar — 3To cpe3 MOYKM Ha ToNIMHY 1-2 MxkM. Ha npenaparte Ha MajioM yBeIMYE€HUH
HEO0O0X0/MMO HaWTH cpe3 MOYEYHOTro Tesblla, IJIe XOPOLIO BHUIHBI Cpe3bl OTHAENbHBIX KalmWUIIPOB
COCYIUCTOTO KIyOOUKa, MOJIOCTh KamlcCyjibl U HapyKHbBIH JHCTOK Kamcynbl. Ha OGomnpiioM yBemU4YeHHH
Ha/10 pPaCCMOTPETh B3aUMOPACHOJIOKEHNE KOMIIOHEHTOB FeMaToI0YeyHoro 6apbepa.

[Ipemapat 5: HakoruieHne kpacku B MPOKCUMAaIbHOM OT/ieNe HepoHa.

Okpacka: TpUIAHOBBIA CUHUN - KAPMUH.

YBenuueHue: maioe.

JKUBOTHOMY MNPUKU3HEHHO TOJ KOXY BBOJSAT TPUIAHOBBIM CUHHI. Uepe3 CyTKH >KHUBOTHOTO
3a0MBaOT W M3rOTaBIMBAIOT CPE3bl. Spa MOKpammBaT KapMUHOM. TpUTIAHOBBIN CHHUN B BUIE CHHHUX
3epeH HeMpaBWIbHON (OPMBI U Ppa3IUYHON BEJIMYMHBI OTKJIABIBACTCS B IUTOIUIA3ME KIIETOK
UCKJTIOUYUTENHFHO MPOKCUMANIBHBIX OTJIENOB HE(POHA, PACTIONIOKEHHBIX BOJIM3U NMOYeUHbIX Tenel. Kierku
OCTaNbHBIX OTJENIOB HEPPOHA KpacUTEIh HE HAKAILIMBAIOT.
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Takum 00pa3oM, CrIOCOOHOCTh HAKAIUIMBATh KPAaCHTENb MMEET TOJBKO OMPENENICHHBIA Yy4aCcTOK
HedpoHa. BeposTHO, KpacuTenb cHavaia MonasaeT B KPOBb, OTKyAa (GMIBTPYETCS B MOJIOCTH KarCyJbl U
MOCTYMAEeT C TMEPBUYHON MOUOHM B M3BUTHIC KaHAIbLBI. VM3 MOJOCTH M3BUTHIX KaHAIBLEB KPAaCUTEIh
BCACBIBACTCS KJIIETKAMH M OTKJIAIBIBACTCS B UX IIUTOILIA3ME.

[Ipenapat 6: MoueBoil Iy3bIpb YEJIOBEKA.

Oxkpacka: TeMaTOKCUIMH-3031H.

YBennuenue: Majoe.

[Ipenapar npencraBisieT co00il cpe3 CTEHKH MOYEBOTO ITy3bIps denoBeka. Cpe3 HeoOXoIumo
COPHEHTUPOBATH SIMUTEINEM BBEPX IOJISl 3PSHUS M PACCMOTPETH 000JI0OUKH — CIIM3UCTYIO, TIOCITU3UCTYIO,
MBIIICYHYI0O W aJBCHTUIHAIBHYIO, KOTOPHIE CXOJHBI IO CTPOCHHIO C AHAJOTHYHBIMU OOOJOYKAMH
MOYEBOI'0 Iy3bIpsi COOAKH.

[Ipenapar 7: MO4YeTOYHUK YEIOBEKA.

Oxkpacka: TeMaTOKCHUIMH-2031H.

YBennuenue: Majoe.

[Ipenapar mpencraBusieT coOOW MOTEPEYHBIA CPe3 MOUYETOYHHKA UYEIOBEKA, CTPOCHHUE KOTOPOTO
CXOJTHO TI0 CTPOSHHIO C M3yYEHHBIM PaHee MOYETOUHUKOM COOaKH.

[Ipemnapar 8: [Nouka urona.

Okpacka: reMaTOKCHJIMH-303H1H.

YBennueHue: Maloe.

[Ipenapat npencraBiseTr co0oil cpe3 mouku 1wiona. Ha mpenapare B KOPKOBOM BEIIECTBE MOYKH
BHJHO OOJIBIIIOE KOJMYECTBO TMOYEUYHBIX TEJEell B €IWHUIIC YCIOBHOW IUIOMAau opraHa. Mexmy
CTPYKTYPHBIMH OTJeJIaMH He(hpoHa XOPOIIO BUIHA CTPOMANIbHAS COSANMHUTENbHAS TKaHb.

[pemnapar 9: [Nouka pebGeHKa.

Okpacka: reMaTOKCHJIMH-3031H.

YBennueHue: Majoe.

[Ipenapar mnpencraBisier coOOW cpe3 TOYKH HOBOPOXKJIEHHOTO pebenka. OpraH coxpaHseT
CTPYKTYpHBIE 0COOEHHOCTH MOYKHU Iuiofa. Ha mpenapate B KOPKOBOM BeII€CTBE MOYKH BUIHO OOJIbIIOE
KOJIMYECTBO MOYEYHBIX TEJell B €AUHUIE YCIOBHON IUIOMIAIN opraHa. Mexay CTpyKTYpHBIMH OTIelIaMu
He(pOHa XOPOLIO BUHA CTPOMAaJIbHAS COCMHUTEIbHAS TKaHb.

6. CamocrosiTeibHAs padoTa 00y4alOIIUXCHA € IJIEKTPOHOIPAMMAMM - YacTh COCYIHCTOIO
KIyOOUKa MOYKHU MBIIIM, BHYTPEHHUN JIMCTOK KarcCyjbl KIyOOouka M Kamuwuisipa B MOYEYHOM TeblIe,
MOJOUUT U KPOBEHOCHBIN Kamwuisip, MPOKCUMAIbHBIN OTAen HedpoHa, anmuKaidbHas 4YacTh KJIETKH
MIPOKCUMAJIBHOTO OTJeNa HedpoHa, TOHKAsi HUCXOIA1Iasi 4acTh NneTyid HepoHa, coOuparenpHas TpyOka u
HUCXOJSIINE YacTH NeTelb HepoHa.

Bomnpocs! 1711 NOAT0OTOBKHU 10 TeMe:

1. VlcTOYHUKH U OCHOBHBIE JTAlbl Pa3BUTHUS BBIICIUTEIHLHONU CUCTEMBI.

2.001ui 1mIaH CTPOSHUS MOYKH.

3.Hedpon kak cTpykTypHO-(yHKIIMOHANbHAS enuHUIa mouku. Knaccudukanus HedpoHOB MO

PacmoIOKEHHUIO.
4.KpoBocHabxxenue moyku. OCOOEHHOCTH KPOBOCHAOXKEHHUS KOPKOBBIX U FOKCTaMETyJUISPHBIX
He(pOHOB.

5. YabpTpaMukpockonuueckoe crpoenre u GpyHkiuu kancynsl Lllymnsackoro — boymena.

6.CocyaucThlii KiyOouek: cTpoeHHe U (DYHKIHMOHAJIbHOE 3HAaYeHHe KanwuiapoB. IlonsTne o

reMaTorno4eyHoM Oapbepe.

7. YIIbTpPaMUKPOCKOIIMUECKOE CTPOEHHE TOYeUyHbIX KaHanbleB. CoOuparenbHble TpyOOUKH:

CTpO€HHE U (PyHKIIHU.

8.MoueoOpazoBaHue: CTaIUH, PETYIISLHUSA.

9. DHIOKPUHHBIN anmapaT MOYKU: IOHATHE, 3HAYCHHUE.

10. MopdodyHKIHOHATEHBIE 0COOEHHOCTH MOYEBOTO ITY3BIPSL.

11. MopdodyHknOHATEHBIE 0COOEHHOCTH MOYETOYHHUKA.
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Tema: [IumeBapurenbHas cCUCTEMa: OT/AENbBI, OOLIHMIA TUIaH CTPOEHUS MUIIEBAPUTEIBHON TPYOKH.
Tunel cnausucthix o0osouek. HauvanbHbI OTAEN NHILNEBAPUTENBHON CUCTEMBbI. bBojbiimve CiatoHHbBIE
enesbl. SA3bik. Munnanunsl. [Iumeson.

Heap 3aHATHSI: W3YYUTh  OCOOCHHOCTH  CTPYKTYPHO-(YHKIMOHAIBHOH  OpraHu3aluu
MUIIEBAPUTEIBHON TPYOKH B Ppa3IUYHBIX OTAENax; H3YyYUTh TUCTO(U3UOJOTHIO S3bIKa, MUHAAINH,
MUIIEBO/IA, CIIIOHHBIX XKEJIe3.

YuyeOHas kapTa 3aHATHS:

1. 3amonHenwe anbOOMHOTO JHMCTAa MO JAHHOW TEMe - Cpe3 s3bIKa, MPOBEACHHBIA Uepes3
JMCTOBU/IHBIE COCOYKM (OKpacka TIeMaTOKCHWJIMH — D03MH, YBEJIMYCHHE Majoe), IOIEPeYHbId cpe3
MUIIEBOa (OKpacka IeMaTOKCHIIMH — D03WH, YBEJIMYEHHE Malioe), Cpe3 si3bIKa, MPOBEICHHBIA Yepes
HUTEBUHBIC COCOYKH (OKpacka TEMAaTOKCHJIMH — 303WH, YBEJIMYCHUE Mayioe), HeOHas MHHAAIMHA
(oxpacka TreMaTOKCHJIMH — 903HMH, YBEJIMYCHHE Mayoe), OKOJIOYIIHAs CJIIOHHAs JKele3a (OKpacka
TeMaTOKCHJIMH — 303WH, YBEJIMUYCHHE MAJIOe), CMEIIaHHas CIIOHHAs jkene3a (OKpacka reMaTOKCHUJIMH —
903HH, YBEITMYCHUE MAJIOE).

2. TectupoBaHmUe.

3. CobecenoBaHue 1O BOMPOCAM TEMBI 3aHITHSI U PEILIEHUE CUTYAllMOHHBIX 3a]1a4.

4. O00CHOBaHNE THUCTOJIOTMYECKUX MTPENapaToB.

5. CamocTosiTe/ibHasi paboTa 00y4aroLUXCcs ¢ TUCTOJ0THYeCKHMH NpenapaTaMmu

[Ipenapar 1: Cpes s13b1ka, MPOBEACHHBIN YEPE3 JTUCTOBUIHBIE COCOUKH.

Okpacka: reMaTOKCHJIMH-3031H.

YBennuenue: Majoe.

[Ipenapata HEOOXOAMMO NPABUIBHO COPHEHTUPOBATh - OSIMTEIUEM BBEpPX IO 3pEHHS.
3apucoBarh npenapar Ha TOJIIHUHY 2-3 COCOYKOB. JIMCTOBUIIHBIE COCOUYKH, KaK U OCTaJbHbIE COCOYKH,
0o0pa3oBaHbl BBIPOCTAMU COOCTBEHHOW IUTACTUHKU CIHM3UCTON OOOJOYKH M TMOKPHITHI MHOTOCIONHBIM
IUIOCKMM HEOPOTrOBeBaOIIUM snuTenueM. OOpaTuTh BHUMaHUE Ha HAJIMYKME MEPBUYHOIO U BTOPUYHOTO
COCOYKOB. B snmuTenuu, BeicTUNAIONIEM OOKOBBIE MOBEPXHOCTH JIMCTOBHIHBIX COCOYKOB, PACIIOJIOKEHBI
OBaJIbHOM (OpMBI BKYCOBbIE JIyKOBHUIBI. Ha m3yuaemom mpemnapare UX MOXKHO pa3riiseTh Ojaroaaps
0oJiee CBETIION OKpacke KJIETOK. B ciu3ucTol 000709Ke OTCYTCTBYET MbIlIedHas miactTuaka. OOpaTuTh
BHMMAaHHE Ha TO, YTO CIU3UCTas 000JI0UKa pacroJiaraercs MpsSMO Ha MBIIIEYHONH 000JI0UKE, TaK Kak
MOJICTU3UCTas OCHOBA Ha CIMHKE U OOKOBBIX MOBEPXHOCTAX S3bIKA OTCYTCTBYET. B ToIIle MBIIIEYHOM
000J104Ke B MPOCIONKAX COCAMHUTEIbHOM TKAHU PACIIONIOKEHBI TPYIIBI MEJIKHX aJbBEOJISIPHBIX XKelles,
BbIZICNIsIEMBbIX OenkoBbIil cekpeT. KoHieBble OTAenbl Ha Mpenapare UMEIOT BUJ MEIKUX CTPYKTYp
OKpYTJioil (OpMBbI, MOKPBHITHIX OJHUM CJIOE€M KyOMYeCKHUX KJIeTOK. [IpOTOKM 3THX XKejie3 BBICTIAHbI
JBYXCJIOMHBIM 3IIMTEJINEM U HAIIPABIIAIOTCS K IOBEPXHOCTH S3bIKA.

[Ipenapar 2: Cpe3 si3b1ka, NPOBEACHHBIN YEPE3 HUTEBUIHBIE COCOYKH.

Okpacka: reMaTOKCUINH-303HH.

VYBenuueHue: Maioe.

Ha BepxHell NMOBEpXHOCTH sA3blKa NPH MaJIOM YBEJIMYEHUU XOPOIIO BHUAHO, YTO CIU3UCTAs
00o0Ji0uka 00pa3yeT MHOTOYMCICHHBIE BBIPOCTHI, TAK Ha3bIBAEMBIE COCOYKH, MOJHUMAIOLIUECS HaJ €ro
MOBEPXHOCTHIO (COUHKOHM) W OOYyCIOBIMBAIOIIME €€ IIEepPOXOBAaTOCTh. Hambojee MHOTOUYHMCICHHBIMU
SIBJISIFOTCSI. HUTEBUIHBIE COCOYKHU, KOTOPHIE MMEIOT KOHHYECKYI0 (popmy. HuTeBUIHBIE COCOUKH, KaK U
Jpyrue cOCOYKH, 00pa30BaHbl BBIPOCTAMU COECTMHUTEIBHON TKAHU M MOKPHITHl MHOTOCIOWHBIM MJIOCKUM
snutenueM. HapyxHbie cioi snuTenus, 0COOEHHO y BEPUIMHBI COCOUYKA, MOKPHIT POTOBBIMHU YelTyiiKaMu
B BHJIE MOLIHOTO poroBoro cios. Cpe3 MHOrAa MpOXOJUT HE CTPOTO BIOJIb COCOYKA, & KOCO MIIM JIaXe
MOTIEpeK, U B TAKUX CIIydasx Ha MpenapaTe HUTEBHJHBIE COCOYKH MOTYT UMETh CaMyl pa3HOOOpa3HYIo
¢opMy, BIJIOTH 70 OKPYIJIBIX, HE CBA3aHHBIX C S3BIKOM O0Opa30BaHUM, COCTOSIIUX U3 COEAMHUTEIbHOMN
TKaHU, OKpYKEHHOW osmutenueM. HeoOxoaumo oOpaTHTh BHMUMAaHHWE Ha OTCYTCTBHE B CIIM3HMCTOM
000JI0YKe MBIIIEYHOM TUIACTUHKU. BenencTBue Toro, 4To OTCYTCTBYET MOJCIU3UCTAs OCHOBA, CIIM3HCTAs
000JI0YKa pacrmojaraercs HEMOCPEACTBEHHO Ha MBIIIEYHOH OO0OJO0YKe, MPEeICTaBIEHHON CKeNeTHON
MBIIIEYHONW TKaHbBIO, BOJIOKHA KOTOPOM MONAAal0T B CPE3 B IIPOJOJIBHOM U MONEPEYHOM HaIpPaBICHUSX.
Ha mpemapare B cpe3 momagaeT HIKHSS MOBEPXHOCTh S3bIKa, TJ€ XOPOIIO BHUIHBI OCOOEHHOCTH €e
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CTPOCHUS: OTCYTCTBUE MBIIICYHON TIACTHHKH CIU3UCTON 000JI0UKH, HATMYHE TOACIU3UCTON 000JI0UKH,
HaJIM4Yue B CIIM3UCTON 000J0UYKE TOJIBKO IEPBUYHBIX COCOUKOB.

[Ipenapar 3: HeOnas MuHganuHa.

Oxpacka: reMaTOKCUIMH-3031H.

YBennueHue: Majoe.

Ha manom yBennueHuu u3yduTh OOLIUH IUIaH CTPOEHUS MUHAAIMHBL OOpaTWTh BHHMaHUE Ha
CKJIAJKy CIM3UCTOM O0O0OJOYKH, KOTOpas IOKpbITAa MHOTIOCIOWHBIM IUIOCKUM HEOpPOTOBEBAIOIINM
AMUTEIMEM. DIHUTEINH 00pa3yeT yriayOleHHs B COOCTBEHHBIA CIIOW CIM3HCTON OOOJIOYKH — KPHUIITHI.
Onutenuii kpunt WHPUIBTpUpOBaH JuMdoruTamMu. B 3THX y4yacTKax OSHUTENTHS KpOMeE sijep
SIUTEIMOLMTOB BUAHBI MHOTOYMCICHHBIE MEJKUE IUIOTHbIE sapa JuMdonuto. Ilon 6GazanbHOMI
MeMOpaHoOi, B COOCTBEHHOM CJIO€ CIM3UCTON 00O0JIOYKM pacroiaratorcsi JuMdounaasie (GoIHKYIBl 1
uHTEpPOUHUKYIspHas TuMpounaHas Tkanb. JlumdounaHeie GOITMKYIBI UMEIOT KIACCUYECKOE CTPOCHHE,
COCTOSIT M3 CBETJIOIO ILEHTpa U MaHTUHHOW 30HBL. CHapyXu MUHIAIMHA HOKpbITa KalCyJlIOW, pOjb
KOTOPOil BBIMOJHSET MOJCAU3NUCTas 000104Ka. B moacnusuctoit 060104ke pacrnosnaratoTcsi KpOBEHOCHBIE
COCY/1bl, HEPBBI, TAHIVIMM U KOHILIEBBIE OTJIENbI MAJIBIX CIFOHHBIX kene3. [yOrke pacronaratoTcs MbIIIIbI
TJIOTKU.

[Ipenapat 4: [lonepeunslii cpe3 NUIIEBOIA.

Okpacka: reMaTOKCHJIMH-303H1H.

YBennuenue: Majoe.

CreHKa TUIIEBOJA COCTOUT W3 YEThIPeX O0O0J0YEK: CIU3MCTOM, TOJCIU3MCTON, MBIIICYHON H
anBeHTUIMATbHOU. Crim3ucrtas 000704YKa BMECTE€ C TMOJCIU3UCTONM 00pa3yeT NpOAOJbHBbIE CKIIAJKH,
MI03TOMY MPOCBET MHUIIEBO/IAa Ha MOTIEPEYHOM CEYEHUH UMEeT 3Be3n4aryto gopmy. Ciauzucras 060g049Ka
OTHOCHUTCSI K KO)KHOMY THUITy U COCTOUT U3 TPEX CJIOEB: MHOTOCIOMHOTO IMJIOCKOTO HEOPOTOBEBAIOIIETO
SMUTENMS; COOCTBEHHOW IITACTUHKH CIIM3UCTON OOO0JOYKH, TPEICTABICHHOW PBIXJIOW BOJOKHUCTON
HEO(OPMIICHHOW COCIUHUTEILHON TKAHBIO M COJEpXKAIIe KpPOBEHOCHBIC COCYIbI, MBIIICUYHON
IJIACTUHKHM, OOpa30BaHHON OTHENbHBIMU MyYKaMH TJIaJKUX MBIIIEYHBIX KJIETOK, PacCHOJIOKEHHBIX
MIPOJIOJILHO.

HenocpencrBeHHO 3a  MBIIIEYHBIM  CJIOEM  CJEIyeT IIHPOKas  COENMHUTEIbHOTKAaHHAsS
nojaciau3ucras o6onouyka. B Hell pacmonoxkeHo OoJbIIoe KOJWYECTBO CIM3UCTBIX KOHIIEBBIX OT/EIOB
COOCTBEHHBIX JK€Jie3 NHIIEeBOAA. BbIBOJHBIE TNPOTOKH JaHHBIX KeJIe3 IOKPBITHI MHOTOCIONHBIM
SMUTENIMEM M OTKPBIBAIOTCS HAa TMOBEPXHOCTU SIUTENHUSA, MOITOMY, HOMAJAlOT B Cpe3 Kak Ha ypPOBHE
MOACTU3UCTON, TaK U CIU3UCTON 000T0UKH.

Mpimieynasi 060JI04Ka COCTOUT U3 JBYX CJIOEB CKEJIETHOW MBIIIEYHOW TKaHU. Bo BHyTpeHHEM
clIo€ BOJIOKHAa MMEIOT LIMPKYJSPHOE HAMpaBjieHHE, B HAPYKHOM — MpoA0sbHOE. Mexay NByMs CIOSIMU
MBIIIEYHOW OOOJIOUKHM pacrojiaraeTcsi MpOCiIOMKa PHIXJION BOJOKHHCTOM COEAMHUTENBHOW TKaHW, B
KOTOPOil HAXOIUTCS ay’pOaxoBCcKoe (MEXMBIIIEUHOE) HEPBHOE CIIETEHUE.

Hapyxnast o0onouka MoCcTpoeHa W3 PHIXJION BOJOKHUCTOW COCIMHHUTENHHOM TKaHU, B KOTOPOH
BCTPEUAIOTCS MPOCIOUKH KUPOBOI TKaHH.

[Ipemapat 5: OkonoyiHas CIIOHHAS JKee3a.

Oxkpacka: reMaTOKCUINH-2031H.

VYBenuueHue: Majoe.

XKenes3a okpyxeHa COEAMHUTEIBHOTKAHHOM KaICyJIOi, KOTOpas JaeT OTBETBICHUS BHYTPb OpraHa
(meperopoJiku) M pasfenser ee Ha JoJbku. Kaxknas 10Jibka COCTOMT M3 CEKPETOPHBIX, MJIM KOHLEBBIX
OTJIENIOB, U BHYTPUJOJIBKOBBIX MPOTOKOB. KOHIIEBBIE OTJENBI ABISAIOTCS aJbBEOSIPHBIMU M 0Opa30BaHBI
TECHO  pAacCIHOJ0XEHHBIMM KOHYCOOOpa3HBIMH  OEIKOBBIMH  KJIETKAMH, LUTOIUIa3Ma  KOTOPBIX
OKpammBarTcs 6azo¢pmibHO. Sapa okpyrioil (opmbl pacnojaratoTcst Onmke K OCHOBAaHMIO KIIETKH.
I'panunel MEXy KIETKaMH U MPOCBET KOHLEBOIO OTHENA 3a4acTyl0 HEe BUAHBI. CEKPETOPHBIE OTHEIbI
NEePeXoaiAT BO BCTAaBOYHBIA BBIBOAHON MPOTOK. DTO OYEHb TOHKHE TPYOKH C Y3KMM IIPOCBETOM,
MOKPBIThIE IJIOCKUM, peXe KyOM4eCKHM OSIHTENHMEM, LUTOIUIa3Ma KOTOPOTo OKpaiieHa 0a30(HiIbHO.
BcraBounble OTIenbl MEpexoAsT B HMCUEpUEHHBbIC BBIBOJHBIE MPOTOKU (CIIOHHBIE TPYOKH), KOTOpBIE
BBICTJIAHBI OJTHOCIIOMHBIM HUIMHAPUYECKUM SIUTEITUEM, OKPAIIEHHBIM OKCHU(IIBHO, U PacHoaratloTcs
TaKXK€ B COCTaBE J0JIbKU MEX/y KOHLIEBBIMU OTAEIaMU. B IHUPOKUX MPOCIONHKAaX COEUHUTEIbHON TKaH!
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pacrnojiaratoTcsi MeXIO0JbKOBBIE IIPOTOKH, KOTOpPHIE IOKPBITHI JIBYXCIOWHBIM snurtenreM. Kpome
BBIBOJIHBIX IIPOTOKOB B IIPOCIIOMKaX COEIMHUTENIBHONM TKAaHM HAaXOJATCS KPOBEHOCHBIE COCYIbl M
HEKOTOPOE KOJIMYECTBO )KUPOBOM TKAHH.

[Ipenapar 6: CMerranHasi CIIOHHAS XKeme3a.

Oxpacka: TeMaTOKCUIMH-3031H.

YBennuenue: Majoe.

OOpaTuTh BHUMaHHE, YTO XKeJe3a SABIISETCS CAMOCTOSITENIbHBIM OPraHOM, KOTOPBIN C IOBEPXHOCTH
MOKPBIT Karcysnod. OTXoisiine OT Karlcylbl MPOCIOWKH COEJUHHUTENBbHOW TKaHW MAENAT JKele3y Ha
nonbku. JKenesa BBIIENSET CEKPET, COCTOSALIUM M3 CIM3UCTOTO M OEIKOBOIO KOMIIOHEHTA, NO3TOMY B
COCTaBE MApPEHXUMbl HEOOXOAMMO HAMTH OEIKOBBIE, CIM3UCTHIE U CMEIIAHHBIE KOHLEBBIE OTJIEJIBI.
BenkoBbie KOHIIEBBIE OT/AENBI B COCTABE JOJIBKH KEJIE3bl BCETAA PACIONAraroTCs TPYNIaMu U TOI00HbBI
T€M, KOTOpbIE€ ONMMCAaHbl B OKOJIOYITHOM »kene3e. CIu3uCcThle KOHILIEBbIE OTAEIbI SABISIOTCS TPyOUaTHIMHU,
[I03TOMY Ha Ipenapare OHM MOTYT MMETb OKPYIJIYIO WM OBajbHYI0 (hopmy. OHU KpyrHee OelKOBBIX
KOHLIEBbIX oTnenoB. Ha 0Ga3anbHOil MemOpaHe pacrojaraiorcs KpyNHblE KJIETKH, SIIpO YIUIOIIEHO U
npuxaTo K OazanibHOM MeMOpaHe. CIHM3UCThIE KJIETKH Ha Tperapare OKpalleHbl OJIETHO OKCHU(HUIBHO.
CMmeniaHHble KOHIIEBBIE OT/ENIbI B CBOEM COCTaBE COJIEP’KAT CIAM3UCTHIM KOHIIEBOM OTHEN. Y OJHOTO U3
MIOJIFOCOB PACIOJIOKEHbI OEJKOBBIE KIIETKH, 00pa3ys Ha mpenapaTe OEJNKOBBIM KOJIMAdoK (MOJIyJTyHHE
Jlxuanyiu). bemkoBbie KIETKH OKpalieHbl HHTEHCUBHO 0a30(HIBHO, OKPYTJIOE PO JISKUT B CEpeInHE
KJIeTKU. BcTaBouyHbIE BBIBOIHBIE IPOTOKH HA MpenapaTe BbIpaKE€HbI XyXkKe, TaK KaK 4acTO OCIU3HSAIOTCS U
CTaHOBSTCS TMOXOXKM Ha CIM3UCTBIA KOHIEBOM otnen. CiatoHHbIE TPYyOKH, B KOTOpBIE NEPEXOMAST
BCTABOYHbBIE BBIBOJIHBIE MPOTOKH, XOPOULIO Pa3BUTHI U BCTPEYAIOTCS BHYTPHU JI0JIEK TOpa3fo yalle; OHU
BBICTJIAaHBI OJTHOCIOMHBIM LUIUHAPUYECKUM SIHUTEINEM, IPOCBET UX Topa3fo mupe. B Mexa01bKoBoM
COEJIMHUTENIbHOM TKaHM MOXHO YBUJAETb BBIBOJHBIE IPOTOKH OOJIBIIOTO JWaMEeTpa, BbICTIAHHbBIE
JIBYXCIIOMHBIM 3IHUTEIHEM.

[Ipenapat 7: OxoyoyniHas CIIOHHAS JKeJie3a YeIOBeKa.

Okpacka: reMaTOKCHJIMH-3031H.

YBennueHue: Majoe.

Paccmotpers oOmmuit miuaH cTpoeHUs kene3bl. HaiTum Kamcyny, COCIMHHTEIbHOTKAHHBIC
MIEPETOPOJIKH, COACPIKALIUE COCYIbl M MEXKIOJIbKOBBIE BBIBOJAHBIE MPOTOKH, KOTOPBIE BBICTIAHBI
IBYXCIOWHBIM onutenareM. OOpaTuTh BHHMMAaHHE, YTO MapeHXUMa Kele3bl MPEeACTaBIeHa TOJIBKO
OETTKOBBIMM KOHIIEBBIMU OTJENIaMU, MEXIYy KOTOPHIMU HaXOASTCS BCTaBOYHBIE M HCUEPUYEHHBIE
BHYTPHUIOJIbKOBBIC BBIBOJIHBIE MPOTOKU. MexkIy KOHIIEBBIMHU OTAEIaMHU BUIHBI KJIETKU OO KUPOBOM
TKaHHU.

[Ipenapat 8: [loguentocTHas carOHHAs )Kelle3a YeloBeKa.

Okpacka: reMaTOKCUINH-303HH.

VYBenuueHue: Maioe.

OOmuit mmaH CTPOEHUsS Kele3bl HICHTHYEH CTPOCHHUIO OKOJIOYHIHOM jkene3bl. OcoOeHHOCTh
COCTOUT B TOM, YTO TMapeHXHMa oO0pa3oBaHa OETKOBHIMH M CMEUIAaHHBIMH KOHIIEBBIMU OTJENlaMH, a Ha
npernapaTe Mbl BUAUM TPH THIA KOHIIEBBIX OTJEIIOB — OCIKOBBIN, CMEIIAHHBIN M CIIM3UCTHIA (BCIECACTBHE
MIPOXOKCHHSI Cpe3a uepe3 CMEIIaHHbIN KOHIIEBOM OT/eN BHE OeNKOBOro kojimnaudka). Kpome toro, mexmy
KOHIIEBBIMHU OTAENIaMU pacroJiaraetcst OOJbIIOE KOJIUYECTBO KIIETOK Oelol KHPOBOM TKaHMU, KOTOPBIE
HEOO0X0/MMO OTIMYaTh OT CMEIIAHHBIX KOHIEBBIX OTJIENOB. B cocTaBe MapeHXHWMBI OIpenensercs
npeobasaHue 6eTKOBOrO KOMIIOHEHTA HaJl CTIU3UCTBIM.

[Ipemapat 9: [loabs3pIuHas CAIOHHAS Kelle3a YeTOBEKa.

Oxpacka: reMaTOKCUINH-203H1H.

YBenuueHue: Maioe.

HNMmeer kiaccMueckoe CTPOEHUE NApEHXMMATO3HOTO OpraHa. B MeXIOJIBKOBBIX IMPOCIOHWKAax
PBIXJION BOJIOKHUCTOM COEAMHUTEIBHOM TKAaHU HAXOJATCA MEKJIOJIbKOBBIE BBIBOJHBIE MPOTOKU U
KPOBEHOCHbIE cocy/pbl. [lapeHxuMa mnpejcTaBieHa KOHLIEBBIMH OTIENaMH TPEX BUIOB — OEIKOBBIMH,
CIIM3UCTBIMU M CMEIIAHHBIMU, U BHYTPUIOJIBKOBBIMHU BBIBOJIHBIMU MPOTOKaMU. B cocTaBe mapeHXHUMBbI
omnpenensercs npeodyiaanue CIU3UCTOr0 KOMIIOHEHTa. MeXy CTPYKTYPHBIMU KOMIIOHEHTAMH JKEJIe3bl
HaXOJATCS B OOJIBIIIOM KOJIMUYECTBE KIJIETKH OeNl0i )KUPOBOU TKAHH.
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[Ipenapar 10: Pannss cragus pazsutus 3yoa. O6pa3oBaHue 3ManeBoro oprasa.

Oxpacka: reMaTOKCUIMH-3031H.

YBennueHue: Majoe.

[Ipenapar mpeacraBisier coO0OM cpe3 BEpXHEH YETIOCTH MOPIOYKM MOpCKOW cBHHKH. [Ipexne
BCEro, HEOOXOJMMO paccMOTpEeTh IpernapaT Ha CBET HEBOOPYKEHHBIM TnazoM. Ilpenmapat wumeer
noynynyHHyro ¢opmy. Ilox ManbiM yBelMYeHHMEM BHUJIHO, 4YTO C IIOBEPXHOCTH CpE3 IMOKPBIT
MHOTOCJIOMHBIM AMOPUOHATBHBIM IMUTEIIUEM, COCTOSIIINM U3 5-10 CI0€B KPYIiIbIX CBETIBLIX KieToK. [1os
SIUTENMEM JIeKAT MHOTOYMCIEHHBIE BOJIOCSHBIE JIYKOBHUIbI, IMpEACTaBIsAOLIME COOON CKOIUIEHUS
SMHUTENHATBHBIX KJIETOK M SBISIOMIMECS WMCTOYHHKOM oOpazoBaHus Bosioc. Ha cpese wumerotcs
MHOTOYHCIICHHbIE, OKCU(HIFHO OKPALICHHBIC, PA3IMYHON (OPMBI OCTPOBKM pPa3BUBAIOIICH KOCTH —
KOCTHBIE TpaOekyinbl (KocTHble Oanku). KocTHeie TpaOeKynbl C TOBEPXHOCTH TMOKPBITHI CIOEM
ocTeo01acToB, (opmMa KOTOPHIX BapbUpPyeT OT YIUIOUIEHHOW N0 MpU3MaThueckou. B Tommie KocTHOM
TpabeKyIbl JIeKaT KOCTHBIE KIETKH — OCTEOIUTHI, 3aMypPOBAHHbBIE 0CCEOMYKOUIOM.

[IpocTpaHCTBO MeX Iy KOCTHBIMM OallKaMi 3al0JIHEHO SMOPHOHAIBHON COETUHUTENBHON TKaHbIO
— ME3EHXMMOM, KOTOpas MpeICTaBiIeHa MHOTOYHCIEHHBIMU OTPOCTYATHIMHU KIIETKAMHU, CPEIU KOTOPBIX
MO>KHO BCTPETUTH NEPBbIE KPOBEHOCHBIE COCY/IBI.

OT >MOpPHOHAILHOTO AMUTEINS OTXOAUT SMUTENMAIBbHBIN KIETOYHBIA TSDK — 3yOHas IUIaCTUHKA,
Ha KOHIIE KOTOpOM CQOpMHUpPOBAaH SMalIeBbI OpraH, UMerOmMi OokanoBuaHyo ¢GopMy. CHapyxu
SMalIeBbIi OpraH MOKPHIT HApY)KHBIMH SMAaJIeBHIMU KJIETKaMH, a H3HYTPU BBICTIIAH BHYTPEHHUMH
SMaJIeBbIMU KJIETKaMU. MeXIy BHYTPEHHUMH U HAapyXHBIMH 3MajieBbIMU KIIETKaMH pacHoJiaratorcs
OTpoCTYaThle ANUTENUaNbHbIE KIETKH, OOpa3yollue IyJblly 5MajeBOro opraHa. OMOpHOHAIbHAs
COEIMHUTENIbHAs TKaHb, BJAIOUIAsCS B HOMAJEBBI OpraH, MpeacTaBiIseT co00i 3yOHOH COCOYeK.
VYmnoTHeHHe Me3eHXMMbl B OCHOBaHMHM 3yOHOTO COCOYKAa M BOKPYT 3MajeBOro OpraHa Ha3bIBaeTcs
3yOHBIM MEIIOYKOM.

[Ipenapar 11: [lo3musas cranus pazButus 3yda. O0pa3oBaHue IEHTHHA U AMAJIH.

Okpacka: reMaTOKCHJIMH-3031H.

YBennueHue: Majoe.

[Ipenapar mpeacTaBisieT coO0M Cpe3 BEpXHEH YENIOCTH MOPAOYKH MOPCKOM CBUHKH. IIpexie
BCEro, HEOOXOIMMO PAaCCMOTPETh MpernapaT Ha CBET HEBOOPYKEHHBIM TJIa30M U PA3IUYUTh 3aKIaJKy
3y0a. [log manbiM yBenMUEeHHEM HaWTH 3aKJIaJKu 3y0a Ha craguu oOpa3oBaHUS JCHTUHA U SMAld U
BBIOpATh OJIHY M3 HUX, pa3pe3aHHyI0 Haubosiee MpoJ0JIbHO, YTOObI MOKHO OBLIO JIETKO Pa3jiMyuTh BCE
CIION.

Mexly MOBEpPXHOCThIO Ipenapara M 4Yalle BEepIIMHONW 3yOHOro 3ayaTKa COXpaHSeTCs TOHKUN
SIUTENUATbHBIN TSDK — OCTATOK IIEHKH AMAJIEBOTO OpraHa (3yOHO MIIaCTUHKY).

3ayaTok 3y0a HMeEET 3a0CTPEHHYI0 (OpMy U C TMOBEPXHOCTH OKPYXKEH BUIOU3MEHEHHBIMU
SMAaJIEBBIM OPraHOM, B KOTOPOM MO-TIPEKHEMY MO>KHO BBIJCIUTH HapY>KHbIE dMaJeBble KIETKU, MYJbITy
SMaJIeBOro opraHa. BHyTpeHHHe »5ManeBble KICTKH NPUOOPETAIOT MpU3MATUYECKYl0 (opmy u
MIPEBPAIIAIOTCS B HHAMENIOOIACThI, KOTOPHIE MPOAYIUPYIOT 3Mallb, UMEIOIIYIO BHJ SIPKO OKPALIEHHOTO
CIIOSI.

[ToBepXHOCTHO PACIOIOKEHHBIE KIETKH 3yOHOTO COCOYKA TAKKE YBEIMUMBAIOTCS U MPUOOPETAIOT
npu3MaTU4ecKkyo (opmy. DTH KIETKHA PAcloaraloTcsi B OJMH CIIOM W Ha3bIBAIOTCS OJOHTOOIAcTaMu,
KOTOpBIE MPOJYLHUPYIOT AEHTHH. JIeHTUH NPUIEKUT K OJOHTOOJACTaM B BHUJIE TOMOT'€HHO OKpPAIIEHHOTO
cinosi. OOpariaer Ha ce0s1 BHUMAHUE, YTO YacTh JEHTHMHA B BHUJE Y3KOH CBETJIONW MOJOCKU HPUIEKHUT
HEMOCPEJICTBEHHO K 0JI0HTOOIacTaM. DTO MPEAEHTHH, U1K HEOObI3BECTBICHHBIN JIEHTHH.

B 3yOHOM cocouke BUJIHBI MHOTOUHCIIEHHbIE KPOBEHOCHBIE COCY/IbI

6. CamocTosiTeIbHAsi padoTa 00y4YAIOIIMXCHA € 3JIEKTPOHOIPAMMAMM - SMajeBble MPU3MbI
3y0a, OpraHu4ecKoe BEIIECTBO SMAJIEBBIX MPU3M 3y0a, IyJbia SMaJIeBOT0 OpraHa.

Bomnpocs! 111 NOATOTOBKH 110 TeMe:

1.006mas xapakTepuCTHUKa MHUIIEBAPUTEIBHON CUCTEMBI: OTHENbl, (YHKIMOHAIHHOE 3HAuCHHE.
OO1Mii IaH CTPOEHUS CTEHKU NMHIIEBAPUTENHEHOTO TPYOKH.

2.Cnusucteie 000JI0YKHU: TOHATHE, OOIIUH IJIaH CTPOSHMS, THITBI CIIM3UCTBIX 000JI0YEK.

3.Cnu3ucras 060709Ka KOXKHOTO TUIIA: paCPOCTPaHEHHOCTh, 0COOEHHOCTh CTPOEHHUSL.
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4.Cnusucrast 000J10YKa KUILIEYHOTO TUTIA: PACTIPOCTPAHEHHOCTb, 0COOEHHOCTh CTPOCHHUSL.

5.Iloacnu3ucTas 000JI0YKa: CTPOCHUE, PACTIPOCTPAHEHHOCTb, (DYHKIIUU

6.Mplmednas 000J109Ka: 0COOCHHOCTh CTPOSHUS, PYHKIIUS.

7.HapyxHas 000J109Ka: THIIBI, pacpOCTPAaHEHHOCTh, 0COOCHHOCTh CTPOCHUS, (PYHKIIHH.

8.513bIK: 001Ias XapaKTEepPUCTHKA, CTPOEHHE, (DYHKIIUH.

9.Cocouk# s13bIKa: BU/IBI, CTPOCHUE, (PYHKIMOHAIFHOE 3HAYCHUE, OTIINYUTEIBHBIE 0COOCHHOCTH.

10. Opran BKyca: OHATHE, PACIIOIOKEHHUE, CTPOCHHE.

11. MexaHu3M BOCIpUSITHS BKycCa.

12. TlumeBoa: MJIaH CTPOCHHSI, TKAHEBOW COCTaB 000JI0YEK, 0COOCHHOCTH penbeda CIU3UCTOU
000JI0YKH.

13. MunzanuHbL: 00IIas XapaKTepUCTUKA, CTPOCHUE, ()YHKITHH.

14. OOGmas xapakTepUCTUKa CIIOHHBIX KeJle3: HCTOYHUKH Pa3BUTHS, KJIACCU(PHUKAIHS.

15. CoroHa: XUMHUYECKUN COCTaB, (PyHKIIMOHATLHOE 3HAYCHHE.

16. OxomoymrHasi CITFOHHAS JKeje3a: OOIIUi TUIaH CTPOCHHS, XapaKTePUCTHKA KOHIIEBBIX OTJIEIIOB
Y BBIBOJIHBIX TIPOTOKOB.

17. IloguentocTHasl CHIOHHAs Keje3a: OOMIMH IUIaH CTPOEHHUS, XapaKTEpHUCTHUKAa KOHLEBBIX
OT/IEJIOB U BBIBOJIHBIX MPOTOKOB.

18. Tlombsi3pIuHast CFOHHAS XKeJe3a: OOIINH TIaH CTPOSHUS, XapaKTePUCTHKA KOHIIEBBIX OT/ICIOB
Y BBIBOJIHBIX TIPOTOKOB.

Bonpocsl no Teme 111 caMOCTOSITEILHOTO U3yYeHUS] MX 00y4aIOLIUMHUCS.

1. 3yObl: ICTOYHUKYU Pa3BUTHS, OOIINI TUIAH CTPOESHHUS.

2. DMaib: XUMUYECKUH COCTaB M (PU3MUECKHE CBOWCTBA, CTPOCHUE SMANH (SMaJIeBbIe NPU3MBI,
MeXIpHU3MeHHoe BerlecTBo). [lonsaTue o 6ecipusmeHHol smanu. Perenepatust smanu.

3. JleHTHH: XWUMUYECKHUA COCTaB W (PHU3NUYECKHE CBOWCTBA JICHTWHA, CTPOCHHUE JCHTHHA
(IeHTUHHBIE KaHAJbLbl, MUHEPATU30BAHHOE MEXKKJIETOYHOE BEUIECTBO), Pa3HOBHUJIHOCTU JEHTHHA
(ToOYISIpHBINA, WHTEPrIOOYISPHBIA, TpeAcHTHH). DU3HOJOrHYecKas W penapaTHBHAs pereHeparus
JICHTHHA.

4.1leMeHT: XMMHUYECKUH COCTaB W (PU3UUYECKHE CBOMCTBA, CTPOCHHE IleMeHTa. KieTouHwli u
OeckiIeTouHbIN 1eMeHT. Pereneparus nementa. @yHKIMM 1IEMEHTA.

5.00mas xapakrtepuctuka M (QyHKIMH Mynblbl 3y0a. CTpoeHue MyJabIlbl 3y0a: KIETKH |
MEXKJIETOYHOE BellecTBO. Backynspu3zalus 1 MHHEpBaLUS MYJIbIIBI.

6.00mas xapaktepuctuka W GyHKIUM 1epuogoHTa. CTpoeHHe NepuoJoHTa (KJIETKH U
MEXKJIETOYHOE BELIECTBO).

7.CtpoeHue noAep KUBAIOIIETo anmapara 3yoa.

Tema: ITumeBapurensHas cucrema. Cpenuuii otaen. JKemynok. ToHkas u ToacTast KUILIKa.

Heab 3aHATHA: U3YYUTh TUCTO(U3HUOJIOTHIO PA3IMYHBIX OTIEIIOB JKEJyJKa, TOHKOH M TOJCTOM
KHILKH.

YyeOHasi kKapTa 3aHATHUSA:

1. 3anonHenue anbOOMHOrO JHCTa MO JJTAHHOM TeMe - JHO Xelylaka (OKpacka IeMaTOKCHUJIMH -
KOHT'O KpacCHbI, 203HH, YBEINYCHHUE MAJIOE), MIJIOPUICCKUN OTIeN Keayaka (OKpacka reMaTOKCHINH —
J03UH, YBEIMYCHHE Maloe), MepexoJ IHIIEBOAa B JKENyAOK (OKpacka TeMaTOKCHIIMH — DO3HH,
YBEIIMUCHUE MaJloe), TOHKas KHIKa (OKpacka T'eMaTOKCHUIMH — J03WH, YBEIMUCHHE Majoe), TOJICTas
KUIIKa (OKpacka reMaTOKCHJIMH — 303HH, YBEIMYCHHE Mayoe), JBEHAIIaTHIICPCTHAs KHUIIKa (OKpacka
reMaTOKCUIIUH — 03HH, YBEIUYCHHE MAJIOE).

2. TecTupoBaHHe.

3. CobecenroBaHue MO BONPOCAM TEMBI 3aHATHUS U PELICHUE CUTYallMOHHBIX 3a7a4.

4. O60CHOBaHUE TUCTOJIOTHYECKUX MTPETIAPATOB U IEKTPOHOIPAMM.

5. CamocTosiTe1bHAsI pab0Ta 00y4aKOIMXCS € TUCTOJIOrHYeCKMMHU NpenapaTamMu

[Ipenapar 1: /THO *xemynka.

Oxpacka: TeMaTOKCHIIUH - KOHI'O KPAaCHBIH (303UH).
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YBennueHue: Majoe.

OOpaTuTh BHHMMaHHE, 4YTO OpraH CJOUCTBIA — COCTOMT H3 4-X 000JO0YeK: CIU3UCTOM,
MIOJCJIM3UCTOM, MBIIIEYHOU, cepo3HOM. Haltu snurennii U COPUEHTUPOBATH JIHUTEIUMEM BBEPX IOJIS
3peHus. PaccMoTpeTh ckiajKy, KoTopas o0pa3oBaHa CIM3UCTON M MOJCIM3UCTON 000JI0UKaMH, a TaKKe
KeNyJOYHbIe SIMKH, ITyOMHa KOTOPBIX B 00JaCTH JHA COCTABISAET 4 OT TOJIIUHBI CIM3UCTON OOOJIOUKH.
OOpaTuTh BHUMaHHUE CTYACHTOB, YTO 3apUCOBKY IIperapara IpOU3BECTU Ha HIUPUHY 3 — 4 JKEIyJ0YHbIX
aMok. Crusucras 00071049Ka NOKPHITA OJTHOCIOMHBIM HUIMHAPUYECKUM 3nuTenreM. B coOcTBeHHOM ciioe
CIIU3UCTOM 000JIOUKH PACIIOJIaratoTcsl B OOJIBIIOM KOJIMYECTBE COOCTBEHHBIE XKene3bl kKenyaka. X oueHb
MHOT0, IO3TOMY HENb351 PACCMOTPETH PHIXJIYIO BOJIOKHUCTYIO HEO(POPMIIEHHYIO COETUHUTENbHYIO TKaHb,
dopmupyronyo aHHBI cinoil. JKene3pl SABISAIOTCA TPOCTBHIMH TpPyO4aThIMH HEpPa3BETBICHHBIMU,
MO3TOMY OHHM IIOTIAJAalOT B Cpe3 Ha BCEM MPOTSHKEHHWH. B coctaBe kene3 BUAHBI 0a30(pHIBLHO
OKpallleHHbIE KJIETKH — IJIaBHbIE U, BHICTYIAIOLIUE 32 MPEAEIbl CTEHKHU KeJe3bl, 00KIa04HbIe, KOTOphIE
IIPU OKpacke IMpernapaTa KOHI0 KpaCHbIM MMEIOT KUPIUYHBIN 1IBET. MblllIeuyHas MJIaCTHHKA TPEXCIOMHA U
nojctuiaer aHo xenes. [loncnusucras 060104Ka MpeicTaBiIeHa PbIXJI0i BOJIOKHUCTOW HEO()OpMIIEHHON
COEJIMHUTENIbHOM TKaHbIO, COJIEP’KUT KPOBEHOCHBIE coCyibl. MpllieyHast 000Ji0uka 00pa3oBaHa IIaAKOM
MBIIIEYHOW TKaHblo. KieTku pacrosiaratotcsi B TpH CJIOS — BO BHYTPEHHEM HMEIOT NPUMEPHO KOCOE
HalpaBJIEHHWE, B CPEIHEM pacrojararTcs LUPKYISIPHO, a B HapyKHOM OpPHUEHTHPOBAHBI MapaljieIbHO
MPOJOJIBHOM OCH JKeNmynka. Mexay ClOsIMH  MBIIIEYHOW OOOJIOUKH HAxXOMATCS  IPOCTOWKH
COEIMHUTENIBHOM TKaHU. B mpociolke COeAMHUTENBbHON TKaHU MEXIY CPEIHUM W HAPYKHBIM CIOEM
HaxXOJUTCsI HEpBHOE (MeXMbllIeuyHoe) cruieTeHue AyspOaxa. OOBSCHUTH CTYACHTaM METOJUKY
OTIpeJieNIeHus] Cpe3a CIOMCTOrO OopraHa M0 HalpaBJIEHUIO Cpe3a MUOIIUTOB HAPY)KHOTO CJIOSI MBIIIEYHOM
o6onouku. HapyxHas o0osiouka InpencTraBiieHa TOHKAM CIIO€M DPBIXJION BOJIOKHHUCTOM Heo(opMIIeHHOM
COEJIMHUTENBHOMN TKaHU, KOTOpasi C IOBEPXHOCTH MTOKPBITA ME30TEITUEM.

[Ipenapar 2: [Tunopudeckuid OTAEN KEITyaKa.

Okpacka: reMaTOKCHJIMH-3031H.

YBenuueHue: Maioe.

OOpatuth BHUMaHWE, YTO 3TO CJIOUCTBIA OpraH, COCTOSIITUN W3 CIM3UCTOM, IOICIM3UCTOM,
MBIIIEYHOM M cepo3HOM obOojouek. [IpyHIMOMANBHBIE OTIMYMS B CTPOCHHMM CTEHKHM JHA W
MIJIOPUYECKOT0 OTAENA JKEeIyIKa UMEIOTCS TOJIBKO B CIM3UCTOM 00onouke. [Io3ToMy Hajjo OTMETHUTH, YUTO
paccMOTpeTb U M3Y4YUTh HEOOXOOUMO BCE€ OOOJIOUKH, a 3apHCcOBaTh TOJIBKO CIU3UCTYI0. Omnpenenus
SMUTENNHA, HEOOXOAMMO IpenapaT COPHUEHTUPOBATh SIUTEIMEM BBEpX Mo 3peHus. Paccmorperh
KeNyJOUHbIE IMKH, KOTOPbIE B MUJIOPUYECKOM OT/ENE JOCTUTAIOT 2 TOJIIKHBI CIU3UCTON 000s10uku. Ha
IpenapaTe JHO >KEIyJOYHBIX SMOK MHOTJA IONAJaeT B IOIEPEYHOE CEYEHHUE, BCICICTBUE YETO IO
0a3zanbHON MeMOpaHOW B COCTaBe COOCTBEHHOM IUTACTHMHKH CIM3UCTOI 000JIOUKH BUAHBI OKPYIJIbIE WM
OBaJIbHbIe OOpPa30BaHUs, BBICTIIAHHBIE OJHOCIONHHBIM LMJIMHAPUYECKUM snuTeIneM. B coOcTBeHHOI
IUTACTUHKE CIM3UCTOM 000JI0UKE pacnosiararoTcsl MUIOPUYECKHE JKeJIe3bl, OTIIMYAIOIIUECs OT JKeJle3 JTHa
xenynka. OHU SBJSIFOTCA Pa3BETBJICHHBIMHM TpyO4aThIMM M TO3TOMY B Cpe3 IIONAafaloT B Pa3HBIX
HaIIPABJICHUSX, a Ha Iperaparax, BCICIACTBUE 3TOr0, PEACTABICHBI 3aMKHYTBIMUA CPYKTYPAMH OKPYTJION
Wi oBabHON (popMbl. Ilo KOMMUECTBY MUIOPHUECKHUX JKejle3 MEHbIIE (PYHIAIbHBIX, TO3TOMY MEXIY
Kelle3aMU BUJIHBI IPOCIOMKHM PBIXJIOW COEJUHUTENBHOM TKaHH, KOTOpas o0pa3yeT COOCTBEHHYIO
IUTACTUHKY CIM3UCTONM 000s0uku. KoHILEBble OTHeNnbl Kejne3 OKpalleHbl Ha Ipenapare OneaHo
OKCU(UIIBHO, TaK KaK IMPeJICTaBICHbl MPEUMYLIECTBEHHO J100aBOYHBIMU M 3HJOKPUHHBIMH KJIETKaMH.
JIHO Keye3 MOACTHIIAET MBIIIEUHAs IUIACTUHKA, KOTOpas IpEeACTaBlI€Ha TIaJAKUMH MHOLUTAMM,
oOpa3yloIMMHU JIBa LUPKYJISPHBIX M OJOUH (cpenHuil) mponoibHbIM cinoil. Iloacnusucras o6osnouka
IIPEJICTABICHA PBIXJIOW BOJIOKHUCTOM COEOVUHUTEIbHOM TKAHBIO, COJEPKUT KPOBEHOCHBIE COCYIBI.
MelmieyHast 000JI0YKa TPEXCIOWHA U OYEHb TOJICTAsA, TaK KaKk B IMHJIOPUYECKOM OTJENe pacroJiaraeTcs
CUHKTEpP, KOTOPBIN PEryIupyeT MOCTYIUIEHUE COAECPKUMOTO JKeyka B 12-nepcTHyto Kuiky. CHapy»xu
pacrionaraercsi cepo3Has 000JI0UKa, He UMEOIasi 0COOCHHOCTEH.

IIpenapart 3: [lepexon nuiieBoja B )KEIy0K.

Oxpacka: reMaTOKCUINH-2031H.
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YBennueHue: Majoe.

[Ipenmapar mnpexactaBisgeT co00M MPOJONBHBIA Cpe3 ydacTKa MHIICBApUTENbHOW TpyOKH Ha
IPaHULIE MEX]Ty TUIIEBOIOM U KEITYAKOM.

B cBs3u ¢ TeMm, 4TO MMILA TOJIBKO IMPOXOIUT IO IMHUIIEBOJY, HE NEPEBApUBASCH, a B JKEIYAKE
BBIJICJISIOTCS HUIIEBApUTENbHbIE (PEPMEHTHI M HAUMHACTCS TIepeBapUBaHUE UM, CTPYKTypa CIM3UCTOM
000JIOUKM B MECTE MEepexoj]ia IMHIIEBOJa B JKEIYIAOK CHIBHO W3MEHSETCS. MHOTOCIOWHBINA SMUTEINN
MUIIeBOJIa Ccpa3y O0e3 BCAKMX IEPEXOJI0B CMEHSETCS OJHOCIOWHBIM IMPU3MATUYECKUM OSIUTEIHEM
CIIU3UCTOM 000J04YKH KenyaKa. [IoBepXHOCTh CIM3UCTOM KelyAKa HE pOBHas, KaK B MHUIIEBOJIE, & B HEH
UMEIOTCS MHOTOYMCIIEHHBbIE MUKPOCKOIMYECKUE BIISIUMBAHUS — KellyJouHble SIMKU. CoOCTBEHHas
IJIACTUHKA CIM3UCTON 00O0JIOUKM CTEHKHU IUILEBAPUTEIILHON TPYOKH B JKEIy/IKE CTAHOBMUTCS LIUPE, U B
HEH pacrioyiararoTcsi KapAuajabHbIe JKee3bl kKemyaka. MpleyHas 000Ji04Ka HETIOCPEICTBEHHO B TaKYIO
e TUIAaCTUHKY JKenyaka. B moacnusucToil 000104Ke MUIIEBOa BUAHBI TPyOUaThle CIM3UCTHIE JKEJe3bl,
o0pa3oBaHHbIE CBETJIBIMM KJIETKAMH C SYEHCTOM I[MTOIUIa3MOM, TIOCTENIEHHO HCYE3alolIue B
MOJACTU3UCTON 000s104Ke Xeilyaka. B MblmeyHol 0005104Ke jKelyJaKka MOSBISETCS JTOMOIHUTEIbHBIN
BHYTpeHHUI Kocol cioil. Cepo3Has 000s0uka 0e3 N3MEHEHUI Ha BCEM MPOTSKEHUU.

[Ipenapat 4: ToHkas KUIIKa.

Oxkpacka: TeMaTOKCHUIMH-2031H.

YBennuenue: Majoe.

Opran sBIsIeTCS CIOUCTBIM, COCTOWUT W3 CIM3UCTOW, MOJCIW3UCTOM, MBIIIEYHOM W CEPO3HOMI
obosouek. HeobxonumMo ompenenuTh SMUTENUH U COPUEHTUPOBATH AMHUTENIMEM BBEpX MOJs 3peHus. B
TOHKOM KHIIIKE MPOUCXOAMUT MEepeBapUBaHUE U BCACHIBAHUE, B CBS3H C YEM TOSBIIAIOTCS OINpEETIeHHbIE
OCOOEHHOCTH penibeda CTeHKH KHIIKH — CKJIaJKH, BOPCUHKM M KpunThl. CKIaKu, Kak U B CTCHKE
Kellyska, 00pa3oBaHbl CIM3UCTOM W TOJCIU3UCTONM 000JI04KOM. BOpcuHKHM mpencTaBistoT coOoi
NajbleBUAHBIE BBIIYMUBAHUS CIU3UCTON 00OJOYKH, a KpUNTH 00pa3oBaHbl YIriyOJCHHUEM SIUTENHS B
COOCTBEHHYIO TJIACTUHKY CIM3UCTON 000s10uku. Ha GazanmbHON MeMOpaHe pacmoJiaraeTcs OJHOCIOWHBIN
IUJTUHIPUYECKUN KaeMuaThlii smuTennil. Mexay KaeMyaThIMH KJIETKaMH pacrojaraercs HeOoJbIIoe
KOJIMYECTBO OOKaJOBHUJIHBIX KIETOK, KOTOPbIE MMEIOT BHJ HEOKpAIIEHHBIX MYy3bIPHKOB, TaK Kak B
anmMKaJIbHOW YacTH pacroJiaratoTcs rpanyibl cinusu. [log 60azanbHON MEeMOpaHOW pacIioiaraeTcsl pbIxjas
BOJIOKHHCTas COEAMHMUTENIbHAS TKaHb, 0Opasyromiasi COOCTBEHHYIO IUIACTUHKY CIM3UCTOM OOOJIOUKH.
JlanHasi TUTACTUHKA B BHUJAE TOHKHX IPOCIOEK BHJHA MEXIy KPHUITaMH, KOTOPHIE 3alOJHSIOT BCIO
IUIACTUHKY W IUIOTHO mpmiexar Japyr kK apyry. CoOcTBeHHash IUIACTUHKA COJEPKUT CKOIUICHUS
TUM(OIMTOB, KOTOpble Ha IMpenapaTe HMEIT HWHTEHCHUBHYIO 0a30(uiIbHYI0 OKpacky. MpliieuHas
IJTACTUHKA CIM3UCTON O0OJIOYKU MPEJCTAaBIICHA IBYMSI TOHKMMH CIOSIMHM TJIQAKUX MBIIMIEYHBIX KIETOK:
BHYTPEHHUM LHUPKYJISPHBIM M HApYKHbIM — [POJOJIbHBIM, KOTOpPbIE MOJCTUJIAIOT JHO KPUIIT.
[Toacnusucrass 000J704YKa MpeACTaBleHA PHIXJION BOJIOKHUCTOW COEIUHUTENIBHON TKaHBIO, COIECPIKHUT
KPOBEHOCHBIE cOCy/bl. MbllieuHass 000J104Ka MpeACTaBiIeHa IIaJIKUMH MUOIIUTAMU, KOTOpbIe 00pa3yroT
JIBa CJIOS: BHYTPEHHU - HUPKYISIPHBIN, HAPY>KHBIN MPOJIOJIbHBIN. B mpocioiike coequHUTEN HOM TKaHH,
pa3neNAomui CIOU pacHoJiaraeTcs MEXMbIIIeyHoe HepBHOe cruieTeHue. Cepo3Has 000J04YKa HMEeT
0OBIYHOE CTPOCHUE.

[Ipenapat 5: Toncras kumka.

Oxkpacka: reMaTOKCHUIMH-2031H.

YBenuueHue: Maioe.

Opran sBISETCS CIOUCTBIM, COCTOUT M3 CIM3UCTON, IOJCIM3UCTON, MBIIIEYHOW M CEPO3HOU
obonouek. HeoOxoauMo MpaBUIBHO COPUEHTUPOBATh IpenapaT — SMUTEIUEM BBEpPX MO 3pPEHHUS.
OOpaTuTh BHUMaHHE HAa 0COOEHHOCTU penbeda CTEeHKH KHUIIKA — CKJIAAKd M KpUNThl. CKIAIKd UMEIOT
0OBIYHOE CTpOEHHE — 00pa30BaHbl CIM3UCTOW M MOJACIMU3UCTON 06onoukamu. Kpuntel oOpasyrorcs B
pe3yibTare yriayONeHHsl SMUTENHs B COOCTBEHHYIO IUIACTMHKY CIM3MCTON 000704Kku. OHM SBISIOTCS
TIIyOOKMMHM M INHUPOKHUMH. DIMUTENUH, MOKPHIBAIOIIUN CIM3UCTYI0 00O0JIOUKY, SIBISETCS OJHOCIOHHBIM
HWIMHAPUYECKUM, B KOTOPOM Mpeo0iafaoT OOKaJOBUIHBIE KIETKH. Mex1y OOKalTOBHIHBIMU MMEETCS
HEeOOoJIbIII0E KOJUYECTBO KaeMYaThIX KJIEeTOK. KpUnTel MOryT OBITH mepepe3aHsl He BIOJb, a rnmomnepek. B
ATHX CIIy4asiX Ha Mperapare BHIHBI OKPYTJIbIE WU OBallbHbIE 00pa30BaHUs, BHICTIIAHHBIE OJJHUM CIIOEM
SMUTENUATBHBIX KJIETOK. B COOCTBEHHOH IUIaCTMHKE CIU3UCTON 00O0JIOYKHM, MPECTABICHHON PHIXION
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BOJIOKHUCTOM HEO(QOPMIICHHON COCITMHHUTENbHON TKaHBIO, OOBIYHO BCTPEYAIOTCS JUMQOUIHBIC
(OJUTHKYITBI, KOTOPBIE TPEACTABICHBI CKOIUIEHUEM JTHMM(OIMTOB M UMEIOT HHTEHCHBHYIO 0a30(MIBHYIO
OKpAaCKY.

B crpoenun moAciaM3uCTOM, MBIMIEYHOH U CEpO3HON 000JI0YKaX OCOOBIX OTIMYMI OT TOHKOU
KHILIKH HET.

[Ipenapar 6: 12-nepcTHas KUIIKA.

Oxkpacka: reMaTOKCUIMH-3031H.

YBennuenue: Maioe.

Heo0xommMo OTMETHTB, YTO 3TO CJOUCTBIA OpraH, COCTOSIIUN W3 4-X 000JOYEK: CIIM3HCTOM,
MIO/ICTU3UCTON, MBILIEYHOH, cepo3HOM. [lepen TeM Kak M3ydarh mpenapar HEOOXOAMMO COPUEHTUPOBAThH
SMHUTENMEM BBEpPX MO 3peHus. M3yuuTh OCOOCHHOCTH penbeda: CKIAAKH, BOPCUHKH W KPHIITHI,
MMEIOIIUE TO K€ CTPOEHME, YTO M Ha Mpenapare TOHKOro KuiieyHuka. OOpaTUTh BHUMAHUE CTYACHTOB,
4TO 12-mepcTHAst KUIIKAa UMEET OCOOEHHOCTh — B MOJICIU3UCTON 000JI0UKE HAXOIATCSI KOHIIEBBIE OT/IEIbI
NyOJICHAJbHBIX JKE€JIe3 CMELIEHHOTo Xapakrepa cekpera. [loacnau3ucras, MbllledyHas M CEpO3Has
000JI0YKH UMEIOT CXOJJTHOE CTPOEHUE C OJJTHOMMEHHBIMH 000JI0YKaMU Mpernapara TOHKOrO KHIIEYHHKA.

[Ipenapat 7: YepBeoOpa3HbIil OTPOCTOK.

Oxkpacka: TeMaTOKCHUIMH-2031H.

YBennuenue: Majoe.

CrpoeHue uepBeoOpa3HOro OTPOCTKA OYEHb CXOJHO CO CTPOEHHUEM TOJICTOrO KHUIIEYHHUKA.
Crnusucras o0oyouka 00pa3yeT CKIAIKW, BAAMOIIUECS B MPOCBET. [ TyOOKHe KPUMNTHI UMEIOT OOBIYHOE
CTpOEHHUE.

B coOcTBeHHOI MIaCTUHKE CIM3UCTON 000J0YKU U TOJCIU3UCTON OCHOBE, B OTJIMYUE OT JAPYTUX
OTJIEJIOB TOJICTOTO KHILIEYHHMKA, PACIIOJIOKEHO OOJbIIOE KOJIMUECTBO JUMGPOUIHBIX (DOIITUKYIOB. 3/1€Ch
MOJKHO YBHJETh MHOT'O OTJEJIBbHBIX JIUM(OUUTOB. B psize ciiydaeB QoUIMKyabl JOXOIAT 1O MPOCBETA U
00yCIaBIUBAIOT BBIITYMBAHUE CTEHKH UYEpPBEOOPA3HOIO OTPOCTKA, BCIEACTBME 4YEro HPOCBET €ro
cyxaercs. B 3Tux Mmecrtax OOBIYHO JIMMQOIMTHI MACKUPYIOT KpUNTHL. B LeHTpe (oJUMKYIOB BUAHBI
OoJiee CBETIIbIE LIEHTPhI PA3MHOXKEHHS, YTO YKa3bIBAET HA HAIMYKME PEAKTUBHOCTH (DOJUIMKYIIOB.

[Ipenapat 8: BcackiBanue xupa B TOHKOM KHIIICUHUKE.

Okpacka: cyliaH YepHBIU.

VYBenuyeHue: Majoe.

Ha npenapare npencrasiieH nonepeyHslit cpe3 TOHKON kuiiku. IIpu okpacke cynaHOM 4epHBIM B
SMUTEIUOLMTAX CIU3UCTON 000JIOUKHU BBISBISIOTCS KaIllU JIMIUI0B, OKPALLIEHHbIE B YEPHbIH LIBET.

[Ipenapat 9: DHAOKPUHOLMUTHI B CTEHKE 12-TIEPCTHON KUIIKH.

Oxpacka: a30THOKHUCIIOE cepedpo.

VYBennyeHue: Majoe.

Ha nonepeunom cpe3e 12-mepcTHOH KHIIKM NPU OKpAacKe cepeOpoM B SHUTENIUH CIM3HCTOM
000JIOYKH BBISBIISAIOTCS SHAOKPHHHBIE KJIETKH, UMEoLue O1eJHO KOPUYHEBYIO OKPACKy U COJAEpIKalllle B
0a3aabHON YacTH I'paHyJbl OMOJIOTHYECKH aKTUBHBIX BELIECTB.

[Ipenapar 10: MyKOLUTBI B 3MUTEINU TOJICTONW KUILIKH.

Okpacka: aJIbIITMaHOBBIN CUHUM.

YBenuueHue: Maioe.

Ha nonepeyHoM cpe3e TOJICTOro KHUIIEYHHWKA IIPU JAaHHOM BHJIE OKPACKM B COCTaBE AIUTENUS
BUJIHBI KJIETKHU, [IUTOTIa3Ma KOTOPBIX UMEET HHTEHCUBHO TOTyOyI0 OKpacKy. OTO OOKaJOBUIHbIE KIETKH.
IIpu oxpacke aapIIMaHOBBIM CHHHMM TJIMKO3aMHUHOIJIMKAHbl TpaHyll CIM3M OOKaJOBUIHBIX KJIETOK
OKpAILMBAOTCS B JAHHBIN 1IBET.

6. CamocrosiTeibHasi padora o0y4alOIIHMXCHA € 3JJEKTPOHOrPaMMAaMM - TJaBHas KJeTKa
COOCTBEHHOM >KeJe3bl jKeysaka, OOKIazouHas KJeTKa COOCTBEHHOW J>Kene3bl JKeNlyaKa, A00aBouHas
KJIeTKa COOCTBEHHOM jKeJe3bl JKeNy/AKa, apreHTOQUIIbHAas KiIeTKa COOCTBEHHOW JKele3bl KelyJKa,
SMUTENUHA KPUOTHI TOHKOM KUIIKHM, ()eOXpOMHAsi KUIIEeUHasl KJEeTKa, aluKaldbHas 4acThb SMUTETHATLHON
KJIETKU KHAIIEYHON BOPCUHKHU.

Bonpocs! 111 NOATOTOBKHU 110 TeMe:
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1.06muii 1aH cTpoeHus CTeHKH kenynka. OcoOeHHOCTH penbeda CIU3UCTOH 000I0UKH
xenynka. OyHKIUY KeTyIKa.

2.XapakTepuCTHKa TKAaHEBOTO M  KIETOYHOTO COCTaBa OOOJOYEK CTEHKH IKeNyaKa,
(GyHKIMOHATBLHOE 3HAUYCHUE.

3.CoOcTBeHHbBIE  JKeNe3bl  JKedyAka: oOmas  XapakTepuctuka, MophodyHKIMOHATBHAS
XapaKTepUCTHUKA KJIETOK COOCTBEHHBIX JKeJle3 Kely IKa.

4. KapauanpHbIe U ITAPHETATBHBIC HKEE3bl KeyIKa: OTIIMYHE OT COOCTBEHHBIX JKEJIE3 KEITy IKa.

5.00mmii muaH CTpOEHUs] CTEHKH TOHKOW KHIIKK. OcoOeHHOCTH penbeda CIM3UCTONH 000JI0UKH
TOHKOM KUIIKHA. DYHKIIMY TOHKON KHILIKH.

6.XapakTepucTUKa TKAaHEBOTO M KIETOYHOTO COCTaBa O0O0OJI0OYEK CTEHKH TOHKOH KHIIKH,
(byHKIMOHATHFHOE 3HAUYCHUE.

7.XapakTepuCTUKa DJHTEPOLIUTOB TOHKOM KUIIKA. MemOpaHHOE TMHIlEBapEeHUE: TMOHATHE,
OTIIMYUTEIbHBIE TIPU3HAKH.

8.00mmii TIaH CTPOEHUSI CTEHKU TOJICTOW KUIIKH. OCOOEHHOCTH penbeda CIM3UCTON 000JI0UKH
TOJICTOU KUIIKU. DYHKIIMHU TOJICTON KHILIKH.

9.000J109KH TOJICTOM KHUIIKHU: KJICTOYHBIN M TKAHEBOH COCTaB, (DYHKIIMOHAIHFHOE 3HAUYCHHE.

Tema: [InmesapurensHas cucrema. Cpennuii otaen. [leuens. [lomkenynounas xenesa.

Leanb 3aHATHA: U3YYUTH TUCTO(U3UOJIOTHIO TIEUEHHU U MOPKETYJOUHOM JKele3bl.

Y4yeOHas kapTa 3aHATHSA

1. 3anonHenue anbOOMHOTO JIMCTA IO TAHHOM TeMe - MeYeHb YeJoBeKa (OKpacka reMaTOKCHIINH —
903WH, YBEJIMYCHUE MAJIOe), IMOJDKENyIOUYHas Kene3a (OKpacka NeMaTOKCHIIMH — J03HH, YBEJIHUYCHHE
Majoe).

2. TectupoBanue.

3. CobeceroBaHMe MO BONIPOCAM TEMBI 3aHATHUS U PELIEHUE CUTYAllMOHHBIX 3a/au.

4. O60CHOBaHUE TUCTOJIOTUYECKUX MIPENIAPATOB U IECKTPOHOIPAMM.

5. CamocTosiTesibHAsI pa00Ta 00y4aIOIIMXCS C THCTOJOTHYECKUMHU NpenapaTaMmu

[Ipenapar 1: IleyeHb CBUHBH.

Oxpacka: reMaTOKCHIIMH-303HH.

VBennyeHue: Majoe.

Y HEeKOTOpBIX MIIEKONMTAIOMIMX (CBHHBS, BEpOIOJ, MEIBEAb) COCIMHUTEIbHOTKAHHBIE
IIPOCIIONKY pa3BUTHI XOpoIIOo. B TaHHOM oprane Xopouo BbIpaXKeHa J0J1bYaTOCTb.

[Ipenapar 2: Ileyens yenoBeka.

Oxpacka: reMaTOKCHIIMH-303HH.

YBenuueHue: Maioe.

Ileyenp OKpyXeHa Cepo3HOM O000JI0YKOH, IOJ KOTOPOM JIEXKHUT KalcCyla, COCTOSIIAs U3
COEJIMHUTEJIbHOW TKaHU M cojepkaiasi OOJIbIIOE KOJMYECTBO 3JIACTUYECKMX BOJIOKOH. OT Kamcyinbl
BHYTPb OpraHa OTXOJST MPOCIONKU COEMHUTEIBHOM TKaHU, KOTOPBIE JIEJIAT BCIO MMAPEHXUMY IEUSHH Ha
nonabkd. OJHAaKO y ueloBeKa COECJUHHUTENIbHAs TKaHb XOPOIIO BUAHA TOJBKO BOKPYI KPOBEHOCHBIX
COCyIOB — B 0O0JAacTH MOPTalbHBIX TPakTOB. B CBA3M C 3THMM Ha mpenaparax IEYEHH YesIOBeKa
JI0JIbYaTOCTh BUHA IIJI0XO.

Jlospka MOKET IOMACTh B CPE3 B pPa3HbIX HANpaBlIeHUsX. Eciu posibpka nepepesaHa Monepek, To
Ha IIpernapaTe OHAa UMEET BUJ MHOTOYrOJIbHHMKA, B IIEHTPE KOTOPOTO pacloJjiaraeTcsl IeHTpajabHas BEHa.
Ha kocbIx cpe3ax LeHTpasibHas BeHa JIXKUT OJImke K mepru(epuu J0JIbKU U, HAKOHEL, €CIIH Cpe3 MpoIle
TaHI€HIMAJIBHO, LIEHTpaJbHas BEHA OTCYTCTBYET.

PaccmoTpeB o0mIyt0 CTPyKTypy oOpraHa, HeoOXOJAMMO HAaMTH LEHTPalbHYIO BEHY, KOTOpas
ABIISICTCS. COCYJOM O€3MBIIIEYHOro THMA. BOKpYr HEHTpaJbHOW BEHbI HET COEJMHUTENIHOW TKaHU H
pacrioaraercsi oHa Mexy renaronutaMu. OT HEHTPaTbHONW BEHbI paJlalibHO K Mepr(eprH pacXoasTcs
TSOKM  @HACTaMO3UPYIOLIUX MEXIy COo0Oi TemnaTouuTOB - TeuyeHOYHble Oanku. Mexay HUMHU
pacroJiararoTcsi CHHyCOMIHbIE KAaMUIIPbI, KOTOPbIE BIAJAlOT B LICHTPAIbHYIO BEHY. ['paHHIBI 0JIEK
BHUJIHBl OYEHb IIJIOXO, HO UX MOYKHO Pa3jM4YUTh, TaK KaK MEXIYy J0JIbKaMU B XOPOLIO BBIPA>KEHHBIX
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MPOCIIONKAX COCIUHUTEIBHOM TKAaHW paCIONaraloTcsi TaK Ha3blBaeMble IIE€UEHOYHBIE TPUAIBI,
00pa3oBaHHBIE MEKIOJIHKOBBIMH BEHAMH, MEKIOJILKOBBEIMU apTEPUSAMU U MEXKIO0THKOBBIMU JKEITUHBIMH
MPOTOKaMU. MEXIOJIbKOBBIE MPOTOKH BBICTIIAHBI OJHOCIIOMHBIM KyOMUYECKHM SIUTENreM. B Toime
MApPEHXUMBI MEYCHH PACIIOAraloTCsi COOMpPATEIbHBIC BEHBI, KOTOPHIC JIGKAT OJMHOYHO M OKPYKECHBI
MPOCIONKON PHIXJION COEAUHUTEIIBHON TKaHH.

[Ipenapat 3: [lomxenynouHas sxenesa.

Oxkpacka: reMaTOKCUIMH-3031H.

VYBenuueHue: Maioe.

[Tomkenynounas »xene3a C TMOBEPXHOCTH TOKPHITA COCAUHUTEILHOTKAHHOM Karcyjaoi, OT
KOTOPOM BHYTPb OpraHa OTXOJSAT TOHKHE MPOCIIOWKH, JEISIINE JKelie3y Ha JIOJbKUA. B MeXI0JIbKOBOM
COCIMHUTEIIbHOW TKAHW BUAHBI apTEPUH, BEHbI U MEXKJIOJBKOBBIC BBIBOJHBIE IPOTOKHU, KOTOPHIE
BBICTJIAHBI OJHOCJIOWHBIM HUJIUHAPUYECKUM sruTenreM. [lapeHxumy xene3bl 00pa3yloT KOHIEBHIC
OT/IENIbI U BHYTPUJIOJIHbKOBBIE BHIBOJHBIE TPOTOKU. KOHIIEBBIE OTIETBI UMEIOT OKPYTIIYIO WU BBITSIHYTYIO
dbopmy. Ha GazanpHOI MemMOpaHe pacroJiaraeTcsi OJMH CIIOW KEIEe3UCThIX KIETOK. KIeTKH KOHIIEBBIX
OT/IEJIOB UMEIOT KOHHMUYECKyro ¢dopmy. B HUX XopoImo paszinyaeTcs TOMOTE€HHas, OKpalluBaroIasics
reMaTOKCUIIMHOM B CHHHI 1[BET, 0a3aibHas YacTh U 3MMOTEHHAsI, OKPAIIUBAIOIIASICS Y03MHOM B PO30BBIM
[BET — anuKajibHas 4acTh. Ha rpaHuile 3MMOreHHOW M TOMOTE€HHOM 30H JICKHUT OKPYrioi (GopMBbI sipo.
Cucrema BHYTPHUIOIBKOBBIX BBIBOJHBIX MPOTOK Ha MpernapaTe IJIOXO BHJIHA, TaK KaK OHU SIBISIOTCS
CUJIBHO Pa3BETBIIEHHBIMU U PEJIKO MOTAJAI0T B CPE3.

OHJIOKpUHHAST 4YacTh TIO/DKEITYJOYHON JKENe3bl COCTOMT M3 TaK Ha3bIBAEMBIX OCTPOBKOB
Jlanrepranca, XOpOILIO 3aMETHBIX Ha MaJoOM YBeIMYeHUH Onarojgapst OoJjiee CBETJIONM OKpacke
nUTOTIa3Mbl  KieTok. OHM pacrmoJiaraloTcsi BHYTPH JIOJIEK MEXKAY KOHIICBBIMH OTICIaMH, WMEIOT
paznuuHyio GopMy M BeTWYUHY. MeXay KIETKaMH B COCTaBE OCTPOBKA PACIOIaraloTCsi KPOBEHOCHBIE
COCYJBI.

[Ipenapar 4: Uabekiusa cocyioB EYEHU.

Oxkpacka: cocyapl HATUTHI OCPITMHCKOM JIa3yphlo.

YBennueHue: Majoe.

[Ipenapar mnpencraBiser co0OMl cpe3 Te4YeHH KOMmKH. [Ipw HM3roToBIEHWM Tpemnapara
YMEpUIBJICHHOMY >KMBOTHOMY B BOPOTHYIO BEHY Oblja BBEJICHA OKpallleHHAs »eJlIaTWHO3Has Macca,
BCJIEJICTBHE YErO BCE BEHBI IEUEHH OKA3aJUCh 3all0JHEHHBIMU KpacsAlluM BellecTBOM. /[aHHBbIN npenapaT
MI03BOJIAET OLICHUTh XapakTep COCYIUCTON cUCTeMbl opraHa. Ha masoM yBelIMYe€HHH pacCMOTPETh
coOuparTenbHyI0 BEHY, MEXKI0IbKOBYIO BEHY, CAHYCOHU/IHbIE KallWJUISAPhI, COOMpPAIOIINECS B LICHTPAIbHYIO
BeHy. OOpaTuTh BHHUMaHHE Ha TO, YTO BHYTPHJOJIBKOBBIC KAMWULSIPHl MMEIOT pagualibHbI XOo4 U
pacrojiararoTcst MeXxay AByMsl BEHaMU U 00pa3yloT, TEM CaMbIM, YyJIECHYIO KAMWUISIPHYIO CETh.

[Ipenapat 5: Hakoruienue kpacku 3Be3quaTbiMu Makpodaramu (kietkamu Kyndepa) neuenu.

Okpacka: NpHKMU3HEHHOE BBEJIEHUE YEPHOU TYILIHU C OCIEAYIOIIEH OKPACKOH SAep KApMHHOM.

YBenuuenue: manoe u 0oJbIIoe.

Ha wmanomM wu OonblioM yBeIMYEHHWH BUIHBI KIETKH, B IUTOIUIa3ME€ KOTOPBIX JiexkaT
MHOTOYHCIICHHBIE TpaHyjdbl TEMHOTO IBETa. JTO IEYEHOUYHble Makpodard, MOTJIOTUBIINE TPaHYIIbI
yepHoil Tymu. OOpaTUTh BHUMAHUE Ha PACIHOJIOXKEHHUE JTUX KIETOK B CTEHKE BHYTPHUAOJIBKOBBIX
KanuuisipoB. Hanbouipliee KOITUYECTBO MEUEHOUYHBIX MaKpo(}aros JoKau3yeTcs 1no nepudepun J0JeK.

[Ipenapat 6: CTeHKa KETYHOTO ITY3bIpS.

Okpacka: reMaTOKCUINH-303HH.

YBenuueHue: Maioe.

[Ipemapat mpexacraBnsieT coOoOi cpe3 CTEHKH XKemdHoro my3bips. [Ipexxne Bcero, Ha Maiom
YBEIMYEHUH HEOOXOJAUMO TPABUIBHO OpPUEHTUPOBATHh IMpemapaT, uYTOObl CBEpPXy BHH3 JISKaJIH
MOCJIEJIOBATENIbHO CIIM3MCTAasl, MBIIIEYHAs W aJBEHTHIMalbHAs 00ojouka. OOpaTuTh BHHUMAaHHE Ha
HaJIM4YMe TPOAOJTBHBIX CKIAJOK, OOpa30BaHHBIX CIM3HCTON 00070ukoil. C TMOBEPXHOCTH CKIAIKU
BBICTJIaHBI OJTHOCIIOMHBIM [IUINHAPUYECKUM SMUTEITUEM, B COCTaBE KOTOPOTO UMEIOTCSI MHOTOYH CJIEHHBIE
KaeMuaTble KIETKH W OOKaJOBHJHBIC KICTKH. 3a JMHUTEIHEM JIKUT COOCTBEHHBIA CIOW CIM3UCTOM
000JIOUKH, TOCTPOEHHBIH U3 PBIXJION HEO(DOPMICHHONW COEITUHUTENBHON TKaHU | COAep KAl
KPOBEHOCHBIE COCYIbl. MHEIlIeuHas 000JI049Ka COCTOUT M3 TIaJKONW MBIIICYHON TKaHU, MEXAY IMyUKaMH
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KOTOPOH JIKHUT pbIXJasg COCIUHHUTENbHAs TKaHb. 3a MBIIIEYHOW OOOJOYKOM pacroJiaraercs
aJBEeHTHUIMATIbHAST 000JI0YKA.

[Ipenapar 7: BxitoueHus xxupa B KJIETKAaX ECYCHHU.

Oxkpacka: cynaH uyepHblii B 1 kapmuH.

YBenuyenue: 6oblioe.

[Ipenapat npeacrasisieT co00i cpe3 MEeYeHU aKCOIOTISI, OKPAIICHHBIN CIIEIUATBHBIM KPACHTEIEM
— CYIaHOM 4YepHbIM B Ui BBISBIEHUS BKIIOYEHHUH kupa B remartonurax. Ha Ooisbmiom yBennyeHUn
MHUKPOCKOTIA BUAHBI KJIETKH — IeNaTOIMThI, MHOTOYrOJIbHON (POPMBI C KPYITHBIMH PO30BBIMHU siipaMu. B
LUTOIJIa3ME IPUCYTCTBYIOT YEPHBIE OKPYIJIbIE BKIIOYEHMSI PA3HBIX Pa3MEpPOB — BKIKOUYECHHUS KHUpa.

[Ipemapat 8: BriroueHus TIIMKOTCHA B ICYCHH.

Oxpacka: peaktuB [ludda u reMaToKCHINH.

VYBenuuenue: 60JbII0€.

[Ipenapat npencrasiiser coboi cpe3 MeYeHH aKCOJIO0TIs, OKPAIIEHHbIH ClIelUaIbHbIM KpacUTelIeM
— peaktuBoM llludda ans BeIgBICHUS TAUKOreHa. B IeHTpalbHOW YacTH cpe3a HAWTH KIETKH, TIe
TJIMKOTEH PACIoJIoKEeH OoJjiee paBHOMEpPHO. [ IMKOreH BUAEH B BUJE KPacHBIX TJIBIOOK. fpa KIETOK
OKpaluBaroTcs 6a30(UIbHO.

[Ipenapar 9: [levens ona.

Oxkpacka: TeMaTOKCUIIMH U S03H1H.

VYBenuuenue: 60JbII0€.

[IpenapaT npeacraBiseT cpe3 MeueHu MmiIoaa yenoBeka. [leueHouHble TOJbKHU BBIPAXKEHBI IJI0XO,
UMEIOT HEUYeTKHe KOHTYpHl. [ledeHOUHBIE Oamkud TOHKHE, WMEIOT BHWJ HM3BWIMCTBIX TsDKe. Maio
IBySJIepHbIX renatountoB. Ha mpemapare BHUIHBI MHOTOYMCIEHHBIE KPOBEHOCHBIE COCYIbl, YTO
CBUJIETEIBCTBYET O MOJHOKPOBUM OpraHa. B mapeHxumMe rne4eHu onpeaensoTcsl 04aru reMomnossa.

[Ipenapar 10: [Teuens pedeHka.

Oxkpacka: TeMaTOKCUIIMH U S031H.

YBenuuenue: 60JbII0E.

[IpenapaT npencrasiser cpe3 neueHu pedeHka. [ledeHouHble MOIBKU BBIPAXKEHBI IJI0X0, UMEIOT
HeYyeTKHe KOHTYyphl. [ledeHouyHble Oankyu MpUOOpETaroT paAuaibHBIM XOJ. YBETUUYMBAETCS KOJIHYECTBO
IBYSJIEpHBIX TrenarouuToB. CHHYCOMAHbBIE KAMWUISPhI, pacroiarasich MEXAy MEeYECHOUYHBIMHM OajkaMu
MPUOOPETAIOT paualbHbIN X0. B mopTaabHbIX TpakTax OMPEeNIOTCS CTPYKTYPhI IEUEHOUHBIX TPUA.

6. CamocrosiTeibHasi padoTra 00y4alOIIMXCS € IJIEKTPOHOTPAMMAMM - KOHIICBOM OTIEIN
MO/KETYA0YHONM JKeJe3bl, KJIETKH IMaHKPEeaTHYeCKOro OCTPOBKA, IUTOIIa3Ma IEYEHOYHOW KIIETKH,
KEITYHBIA KaUJUISIP MEYCHH.

Bomnpocs! 1511 NOATOTOBKHU 10 TeMe:

1. ®yHKIUY TIeYeHHN.

2.00muit mmaH crpoeHust mneueHu. Kiaccuueckas me4YeHOYHasl JI0JIbKa Kak CTPYKTYpHO-
(GyHKIMOHATbHAS enHuLA TIedyeHu. [loHaTre 0 mopTanbHON A0JIbKE U EYEHOYHOM alluHYyCe.

3.0co0eHHOCTH KPOBOCHA0XKEHUS TTEYECHH.

4.XapaKTepucTUKa CHHYCOMJIHOTO Karuyuisipa.

5.V bTpacTpyKTypHbIE 0COOCHHOCTH reNaToLUTOB.

6. XapakTepuCTHKa >KeTYEeBBIBOIAIINX MyTel. JKeTuHbIi my3bIph: CTpOCHUE, GYHKIUU.

7.Perenepariyisi ne4eHu.

8.00muii m1aH CTPOEHUS MOIKEITyTOUHON JKeTIe3bl;

9.CTpyKTYypHO-(QYHKIIMOHATbHbIE 0COOCHHOCTH 3K30KPUHHOM YaCTH MOJHKETYI0YHOH JKeJe3bl.

10. DHOOKpUHHAS YacTh: MOHATHE, OOLTUH MJIaH CTPOCHHUS.

11. MopdodyHKIIMOHATBHBIE 0COOEHHOCTH YHIOKPUHOLIUTOB OCTpoBKa JlaHrepranca.

12. OcobeHHOCTH pereHepaliy SJK30KPUHHOM U SHJOKPUHHOHN YacTH MOJDKETYI0UHOM Kele3bl.

Tema: DHIokpuHHas cucTema: oOIIas XapaKTepUCTHKa, Kiaccupukanuu. LleHTpanbHOe 3BEHO:
TUNoTanamyc, runopus, snupus.
Heapb 3aHATHA: U3YUUTH THCTO(PU3UOJIOTHIO TUIIOTAJIaMyca, runodusa u snudusa.
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YueOHasi KapTa 3aHATHS:

1. 3anonHenue arbOOMHOIO JIMCTA N0 JIaHHOU TeMe - THHo(du3 (OKpacka reMaTOKCHIMH — 303HH,
YBEIIMYCHUE MAJIOE).

2. TecTupoBaHHe.

3. CobecenoBanme MO BOMIPOCAM TEMBI 3aHATHS U PELICHHE CUTYallMOHHBIX 3aj1ay.

4. O00CHOBaHNE TUCTOJIOTUYECKUX MTPENAPATOB U AJIEKTPOHOIPAMM.

5. CamocTosiTesibHasi padoTa 00y4aroIUXCH € TUCTOJOTHYeCKHMH NpenapaTaMmu

[Ipenapar 1: ['umodus Komku.

Oxkpacka: reMaTOKCHUIMH-3031H.

VYBenuueHue: manoe u 00JIbLIOE.

[Ipemapar mpexacraBnser coboit cpe3 rumodusa komkud. HeoOxommmMo paccMoTpeTh mpemnapar
HEBOOPY)KEHHBIM TJ1a30M M yOSIUTHCS B HAIMYMU JIBYyX OCHOBHBIX YacTel Turnodmusa: ajeHorunopusa u
Heliporunodusa. Ha mpoionsHOM cpese, TpOBEICHHOM Yepe3 CepeIMHy OpraHa, Py MaJloM YBEITHYEHUHU
XOpOIIO BHJHA MAacCUBHas TepemHss noiis. JlaHHas H0Js OTiMYaeTcss SApKOW OKpPAacKoW 3a CUeT |
MHOTOYHUCIICHHBIX ~CEKPETOPHBIX KJIETOK, JIeKAIUX IUIOTHO OTHOCHTENBHO JIpyr Jpyra |
OKpAIIMBAIOIINXCS pa3inyHo. Kpome Toro, Mexay KIeTKaMH B TOHKHX INPOCIOHKaX COEAWHUTEIHHON
TKaHU pacriojiaraercs 0OJBIIOe KOJMYECTBO KAMILIIPOB, CONEPIKAIINX SPUTPOIUTHIL.

Psmom ¢ mepenneii ponei pacrmosiaraercss HEOOJbIIasi MPOMEKYTOUHAs JOJIs, TIOCTPOCHHAsT W3
MHOTOCJIOHOTO STUTEIH, UMEIoIIasi BU Y3KOH MOJIOCKH, KOTOpast OKpamuBaeTcs 0a3opmisHo. B psine
CllydaeB MPOMEXKYTOYHAs JIOJIS B BHJIE 000/IKa OKPYXKaeT 3aHIO0 OO0 THIodu3a. Mexay nepeaHen u
MIPOMEKYTOYHOH JTOJISIMH HAXOAUTCS IIEIEBUHOE IIPOCTPAHCTBO, TIOTYYHBIIEe Ha3BaHUE TUTIO(DU3apHBII
kapmaH (kapmaH Patke). Mexkay SHUTETHANIBHBIMA —KJICTKAaMH MPOMEXKYTOYHOW JOJIM  JIeKaT
MHOTOYHCIICHHBIE KaIMJUISAPHI, a TAK)KE BCTPEYAIOTCST MEJTKHE (POJUTUKYIIBI, 3aIIOJTHEHHBIE KOJIOUIOM.

3agusst jgons  Oojiee  cBeTias, COACPKUT MHOTOYMCIIEHHBIE BHUIOM3MEHEHHBIE TIIMOLUTHI
(mMUTYyHIUTHI), AOpa KOTOPBIX XOpOUIO pa3auuuMbl Ha mpenapare. Kpome Toro, B 3aaHel 1oie
BCTPEYAIOTCS KPOBEHOCHBIE COCYAbI. B psize ciiyuaeB B LEeHTpe 3aiHEl 10Ju 0OHApyKMBAETCs OCTATOK
runodu3apHON BOPOHKH, BBICTIAHHBIN SIMTUHIUMHOMN TIIHCH.

Beie nepegHei 1oau pacnosaraercss TyoepaibHas JOJs, KOTopas UAET BJOJIb HOXKKHM runodusa.
byropkoBass 1051 COCTOMT W3 KJIETOK, Ppa3[eleHHbIX MPOCIOHKAMU COECIUHMUTENBHON TKaHU C
KPOBEHOCHBIMH COCYJIaMH.

IIpenapar 2: HeifpocekpeTopHble KIETKH CYIPAONTHUECKOTrO Apa THIIoTaltaMyca.

Okpacka: TOJIYuJMHOBBIN CUHUM.

VYBenuyeHue: Majoe.

IIpenapar npencrasiser coOoil cpe3 rumoranaMmyca yepes cymnpaontuuyeckoe supo. IIpemapar
OKpallleH albJeruA(QyKCUHOM, YTO IO3BOJIAET WACHTU(QHUIMPABATh CEKPETOPHBbIE KIETKU IEpPEIHEro
ornaena runotanamyca. [Ipm OonblIOM YBEIMYEHHHM HEOOXOAMMO PAaCCMOTPETh HEHpPOCEKPETOPHBIE
KJIETKH siipa U OOpaTUTh BHUMAHUE HA TO, YTO 3TH KIETKH JOCTATOYHO KPYIIHBIE, COJEpKaT KpyIHbIE
CBETJIbIE A/Ipa, B UX UTOIUIa3Me JIe)KaT HEMPOCEKPETOpHbIE BKIIIOUEHU. B psijie ciyyaeB BUAHO, UTO 3TH
KJIETKH CO/IEP’KaT OTPOCTKH.

[Ipenapat 3: Dnudus.

Oxpacka: reMaTOKCHIMH-303HH.

VYBenudeHue: Maoe.

[Ipu ManoMm yBeIMUYEHMM pa3IMYUTh TOHKYIO COEIUHHUTEIbHOTKAHHYIO Karcyiay, OT KOTOpPOH
OTXOJAT neperopoku. Ha Manom u O0JIbIIOM YBEIMUYEHHMSIX HAMTH KPOBEHOCHBIE KAaNMJUIAPHI, a TaKxkKe
A]pa TIUOLMUTOB, PACIOJIOKEHHBIX IO BCEMY cpe3y opraHa. Mexay TIHOLUTaMH M KaluulspaMu
pacrionararoTcs KpynHble KJIETKU C KPYTJIBIMU U CBETJIBIMU SAPaMH. ITO MUHEATOLUTHI.

[Ipenapart 4: ['mnodus KpeICkl (OIYTOHKUH Ccpe3).

Oxpacka: TOJyuJUHOBBIN CUHUIA.

YBenudenue: 6oblIoe.

[TomyToHKMI cpe3 XapaKTepH3yeTcsl TeM, YTO Cpe3 NPUTOTOBJIEH Ha TOJIIMHY OJHOM KIETKH.
OnpenenuTh Ha OGOJBLUIOM YBEIWYEHUH MO CHENM(PUIECKUM MPU3HAKAM aluA0(pUIbHEIE U 0a30(pHIbHbIE
KJICTKH.
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6. CaMocrosiTelbHasi padora oO0y4yalOIIUXCSl € JIEKTPOHOTPaAMMaMM - TIEpEeIHssA JI0JIs
runo¢usza, auuaopuIbHas KiIeTKa, 0a30(pWiIbHBIE KIETKA NepeaHedl noiu runodusa, 3amHsas TOIs
runo¢u3a, rTunoTagaMo-TUNoGpu3apHble HEPBHBIE BOJIOKHA.

Bomnpocs! 11 NOATOTOBKHU 110 TeMe:

1.001mmas xapakTepucTHKA jKeJle3 BHYTPEHHEH CeKpeLuH;

2.Pa3HOBHIHOCTH OHMOJIOTMYECKH AKTHBHBIX BEHIECTB W TPUHIMII WX JEHCTBHUA HA KIETKY —
MULIEHb.

3.I'enetnyeckas kinaccupuKanus SHAOKPUHHBIX KeJle3.

4.Knaccudukanus OpraHoB SHIOKPUHHON CHCTEMBI 110 COTIOYMHEHHOCTH.

S.I'unoTanamyc: CTpO€HHUE, XapaKTEPUCTHUKA KPYMHOKIETOYHBIX M MEJIKOKIETOUYHBIX SJEp.
VY IIbTpaMUKPOCKOTIMUECKUE U (DyHKIIMOHAIBHBIE OCOOCHHOCTHU KJIETOK S/Iep THIOTajIaMyca.

6.Pa3BuTHe 1 OOIIHIA TIJTAH CTPOCHUS THITO(DHU3A.

7.Anenorunodus: o011as XapaKTepPUCTUKA, CTPOCHUE, 3HAUCHHUE.

8.Ilepennss moms runodu3sa: oOIIHiA IJIaH CTPOCHUS, 00IIast XapaKTePUCTHKA aJICHOIMTOB.

9.VnpTpacTpyKTypHBIE U PYHKIIHOHATBHBIE 0COOEHHOCTH XPOMO(OOHBIX a/IEHOIIUTOB.

10. YabTpacTpykTypHBIE U (PYHKIIHOHAIBHBIE 0COOCHHOCTH XPOMO(DUIBHBIX a/IEHOIIUTOB.

11. Heliporunodus: ctpoenue, GyHKIIUH.

12. TlonsiTre 0 THMOTaTaMO-TUTIO(PHU3aPHON CHCTEME.

13. Dnudu3: HCTOYHHUK pa3BUTHSI, CTPOCHUE, 3HAYCHHE.

Tema: DupokpwHHas cucTema: oOmmas XapakTepucTuka, kiaccubukamuu. I[lepudepudeckoe
3BeHO: Ju(@dy3Has DHIOKPUHHAS CHCTEMa, NIMTOBUIHAS OKeje3a, IapalluTOBUIHAS JKeiesa,
HAAMOYEUHUKH.

Heab 3aHATUSA: U3YYUTh TUCTOPU3UOJIOTHIO CTPYKTYPHBIX KOMIIOHEHTOB MEPU(PEPUIECKUX JKETe3
SHIOKPUHHOMW CHUCTEMBI; U3YYHTh OCOOCHHOCTH CTPYKTYPHO-(DYHKIIMOHATBLHOM opranu3armu auddy3Hon
SHJIOKPUHHOM CUCTEMBI.

YyeOHast kKapTa 3aHATHA:

1. 3anosiHeHWEe anbOOMHOTO JIUCTA TO JAaHHOW Teme. B anpOoMHOM JnmcTe 0Oydaroniuecs o
JUKTOBKY MpEernojaBaresisi 3aluChiBalOT paboyrie THCTOJIOTHYECKHE Mperaparbl - HUTOBHJIHAS Kele3a
(OKpacka reMaTOKCHUIIMH-303HH, YBEJIHUCHUE MaJIoe), MapaliTOBHIHAs jkene3a (OKpacka reMaTOKCHUIIUH
— 903MH, YBEJIMUYCHUE MaJIOe), HAMOYCYHUK (OKpacKa FeMaTOKCHUIIMH — S03HH, YBEJTMYCHUE MaJoe).

2. TectupoBaHnue.

3. CobecenoBaHue MO BOMPOCAM TEMBI 3aHITHS U PEILICHUE CUTYAllMOHHBIX 3a]1a4.

4. O00CHOBaHUE THCTOJIOTUYECKUX MTPEMApaTOB U AJIEKTPOHOTPAMM.

5. CamocTosiTe/IbHasi padoTa 00y4aIOLIUXCHA € TUCTOJOTHYeCKUMU NpenapaTamMu

[Ipenapart 1: Ll{lutoBuaHAas *Kene3a cOOAKH.

Oxkpacka: reMaTOKCHUIMH-2031H.

YBenuueHue: Maioe.

[Ipemapat npeacraBusieT coboil cpe3 MUTOBUAHOM *kene3bl. Ha Manom yBennyeHUN paccCMOTPETh
npemnapaTr U yOeauThcsi B OTCYTCTBHHM BBIBOJHBIX MPOTOKOB. Ha cpe3e BUIHBI MHOTOYMCIICHHBIE CPE3BI
(GONTUKYIOB HIUTOBUIHOM JKeNe3bl, KOTOpbIe MPUOTU3UTETHHO OJUHAKOBOW (OPMBI M BEIHMYUHBI.
Mexny (homukynaMu JIeKaT TOHKHE MPOCIONKH PHIXJIONW HEo(DOPMIEHHONW COEIMHUTEIbHOW TKaHH, B
KOTOpO#l ~ conepkaTcsi  MHOTOYMCICHHBIE  KPOBEHOCHBIE  cocyasl. Kpome Toro, B ITHX
COCIMHUTEILHOTKAHHBIX TPOCIONKAX HAXOIATCS MeENKHE KIETKH C OKCU(DUIBHOW IUTOIIa3MOH,
KOTOpble OTHOCATCS K nuddy3HON >HIOKpUHHON cucteme — mapadosuukynspubeie kineTku (K- kietku
i C-xnerku). Ha mamom, a 3areM Ha OOJNBIIOM YBEIMYEHHWH PACCMOTPETh CTpOEHUE (OJUIHMKYIIA.
Crenka ¢Qommukyna oOpa3oBaHa OIHHM CIOEM JIUTEIHAIBHBIX KIETOK KyOudeckol ¢opmbl -
TUPEOLUTOB. B KaXXI0M THUPEOLUTE COJEPKUTCS OJHO WM JBa sAapa. B meHTpe (GoiummKyiaa HaXOAUTCS
MOJIOCTh, 3aIOJHEHHAs] KOJUIOMAOM, OKpalruBarommmcs okcuduiabHO. [Ipu TaHreHIMalIbHOM paspese
MoJIOCTh  (OJUTMKYNTAa BBIpaKeHa II0X0. OYeHp YacTo psaoM ¢ (OJIIMKYJIOM MOXHO YBHJETh
KPOBEHOCHBIE COCY/IBI.
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[Mpemapart 2: lllutoBuaHAS *Kene3a MPU rUnepPyHKINH.

Oxpacka: reMaTOKCUINH-3031H.

YBennueHue: Majoe.

[Ipemapar  mpencraBisier  co0OWM  cpe3  MIMTOBHIHOW  JKENE3bl,  HAXOMsIICHCS B
rUnepQyHKIMOHATBHOM COCTOSHUHM. PaccMOTpeTs mpemapaT Ha MalloM YBEJIWYEHHU U yOenuThCs B
HaJU4YMe MHOTOYHCIEHHBIX (OJTUKYIIOB, OOJIBIIMHCTBO M3 KOTOPBIX MMEET BHUJ MEIKHUX IY3bIPHKOB.
Crenka (oJIHKyNa MpeACTaBICHA BHICOKMMHU MPH3MATHUYECKUMH THpeouuTamu. [lonocts (oumKynoB
3aM0JHEHA Pa3KMKEHHBIM KOJUIOUOM, O YEM CBUJIETENILCTBYET HAJIMUYHUE B HEM BaKOYJIEH.

[Ipemapar 3: llluroBUaHAS XKene3a MPU TUTTOQYHKITHH.

Oxkpacka: reMaTOKCUIMH-3031H.

YBennuenue: Majoe.

[Ipenapar  mpencraBisier  co0oil  cpe3  IMMTOBUIHOM  JKENE3bl,  HAXOMSIICHCS B
runep@yHKIMOHAIIBHOM CcOCTOSIHMM. Ha ManoM yBennueHUM paccMOTpeTh MpernapaT M YOeIuThCcs B
HaJUYUH MHOTOYUCIEHHBIX (DOJUIUKYIOB, OOJIBIIMHCTBO M3 KOTOPBIX MMEET BUJ KPYIHBIX MY3BIPHKOB.
Crenka Takux (OJUITMKYJIOB COCTOMT M3 YIUIOIIEHHBIX THpeouuToB. Ilonocth (onnukynoB 3amoiHeHa
I'YCTBIM KOJUIOUJOM, O YEM CBHUJIETEIbCTBYET OTCYTCTBHE B HEM BaKyOJIEH.

[Ipenapat 4: [lapamuToBuHas Kene3a KpbIChI.

Okpacka: reMaTOKCHJIMH-303H1H.

YBennuenue: Majoe.

Ha wManom yBenMYeHMM HAWTH COEAVMHUTENBHOTKAHHYIO Karcyny kenesbl. Ilapenxuma
MapamMTOBUAHOM  JKEJe3bl  COCTOMT W3  MHOTOUYHCICHHBIX  TKEM  DHJAOKPUHHBIX  KIIETOK
(mapaTUpeoUTOB), MJIOTHO MPUJIEKAIIMUX JIpYyr K apyry. [lapatupeouuTsl UMEIOT OJHO WM JABa sA1pa,
LUTOIIa3Ma KJIETOK OKpamuBaeTcs 6a30puinbHo. Mexay KiIeTkaMd B HEMHOTOYMCIECHHBIX MPOCIOMKaX
COEJIMHUTENIHOM TKaHM JIe)KaT KPOBEHOCHBIE COCY/IbI M BBIPA)KEHHBIE CKOTIJICHUS KJIETOK 0ol KUpOBOH
TKaHHU.

[Ipenapar 5: Hanmoyeunnk cobakw.

Okpacka: reMaTOKCHJIMH-3031H.

YBennueHue: Majoe.

[IpenapaT mpezacraBnsieT co0oi cpe3 HAAMOYEUHHKA, MPOIISANINI Yepe3 KOPKOBOE U MO3rOBOE
BeecTBo. Ha Manom yBennueHUM HEOOXOIUMO COPHEHTHUPOBATHCS B OOIIEH rucroromnorpaduyueckoit
KapTUHe >Kkene3bl. HeoOXxonauMo HaWTH COEAMHHUTENBbHOTKAHHYIO KamCyily, pacloJIOKEHHOE II0
nepudepun KOPKOBOE BEIIECTBO U IIEHTPAJIbHO PACMOJIOKEHHOE MO3roBoe BemllecTBo. Ha mpemaparte
BUJIHBI CKOIUICHUSI SHIOKPUHOILIMTOB, KOTOPbIE OOpa3ylOT MapeHXUMY >KEJle3bl, a BBIBOJHBIC MPOTOKHU
otcyrcTBYyIOT. [1o mepudepun kancynsl He00X0AMMO 0OpPaTUTh BHUMAHKE Ha MPOJIOJIbHBIE U MOTIEPEYHbIe
Cpe3bl HEpBOB M CpPe3bl HEPBHBIX Yy3710B. B KOpPKOBOM BellecTBE HEOOXOAMMO Pa3INUYUTh TPU 30HBI:
KITyOOUKOBYIO 30HY, JIeXKAIIYI0 HEMOCPEACTBEHHO MOJI KallCyJoi, My4KOBYIO 30HY, Ha JOJIIO KOTOPOM
MPUXOAUTCS OOJBINAs YacTh JKEle3bl, U CEeTYATyI0 30HY, PACIMOJIOKEHHYI0 Ha TPaHUIE C MO3TOBBIM
BEIIECTBOM. OJTH 30HBI MPEACTABICHBI TSHKAMH JSHIOKPUHHBIX KIETOK (KOPTHKOLIMTOB), KOTOpHIE B
KOPKOBOM 30HE 00pa3yroT Ayru Wi KIIyOOUKH, B ITYYKOBOM 30HE OHHU JIKAT MPAKTUYECKH MapaliebHO
Jpyr Opyry B BHUJIE CTOJOOB WU IYYKOB, @ B CETYATOM 30HE THKU MeperieTaroTcs, Gpopmupys cetb. B
MO3IOBOM BEIIECTBE HEOOXOJUMO PaCCMOTPETh CKOIUICHHWE KPYIHBIX KJIETOK MOJIUTOHAIBHON (OpPMBI
(xpomadpuHHBIE KIETKH), MEXKAY KOTOPHIMU JIEKAT MHOTOYHCIIEHHBIE KPOBEHO CHBIE COCY/IBI.

[Ipemapat 6: AckopOnMHOBAsI KUCIOTA B YHIOKPUHHBIX KIETKaX IJI0/1a KPOJIHUKA.

Oxpacka: a30THOKHUCIIOE cepedpo U TeMaTOKCUIIHH.

VYBenuueHue: Maioe.

[IpemapaTt mpencraBiser coOoii cpe3 HAAMOYEUHHKA, 00paOOTaHHBIN a30THOKUCIBIM CcepeOpoM
JUIS BBISIBIICHUS] aCKOPOMHOBOM KUCIOTHI. J{J1sl BBISBICHUS AJIEp Cpe3 MOIKPAIleH TeMaTOKCUITHHOM.

Ha manoMm yBenmuyeHuu emre pa3 pacCMOTPETh IUIAH CTPOCHHs HaanouyeyHuka. Ha Oousbiiom
YBEIMYEHUH PACCMOTPETh U YOEIUThCS, UYTO B KJIETKaX KOPbI HAAMOYEYHHKA COJECPKAThCS
MHOTOUYHMCIIEHHBIE PA3IMYHON BEIIMUMHBI TPaHyJIbl YEPHOTO BEIIECTBA, YKA3bIBAIOIIUE HA MPUCYTCTBUE B
KOPTHKOIIUTAX BOCCTAHOBJIEHHOUW aCKOPOMHOBOM KUCTIOTHI.
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6. CamocrosiTeibHasi padoTa o0y4awIIHXCA € 3IJEKTPOHOrpaMMaMH -  (DOJUIMKYI
IIUTOBUIHOW JKEJIe3bl B COCTOSIHMM THMEPPYHKIIUH, YaCTh CTEHKHU (POJUTUKYIA IIUTOBUIHOMN KeEJe3Hl,
4acTbh KJIETKU ITy4YKOBOM 30HBI KOPbI HAJIOYEYHHKA, KIIyOOUKOBasi 30Ha KOPbI HAIIOYEYHHUKA.

Bomnpocs! 11 NOATOTOBKHU 110 TeMe:

1. Knaccudukanust 3HIOKPUHHBIX XKeJle3 IO COTOTYMHEHHOCTH.

2.11luroBumHas Kene3a: WCTOYHUKU pa3BUTHs, CTpPOEHHE, (YHKIHMOHAIBHOE 3HAYCHUE,
perexneparusi.

3.IlapamuToBHIHBIE JKEJE3bl: HMCTOYHHKH DPAa3BHTHUS, CTPOCHHUE, (YHKIMOHAIHHOE 3HAYCHHE,
perexneparusi.

4.PoJib IUTOBUAHON M MAPAIIUTOBHTHBIX XKEJIe3 B PEryISALNN KaIbIIUEBOTO 0OMeHa.

5.Hagnoyeunuk: 00K TJIaH CTPOCHUSI, UICTOYHUKU PAa3BHUTHSI.

6.CTpoeHne KOPKOBOTO BelecTBa, (PYHKITMOHAILHOE 3HAUYCHHE, 0COOCHHOCTH PETCHEpaIlHH.

7.CTpoeHre MO3roBOTO BeIIeCTBa, GYHKIIMOHATILHOE 3HaYEHHE, 0COOCHHOCTH pereHepaluu.

8.Ponb ropMOHOB HAAIMMOYEYHUKOB B PEaM3alNY aIallTAIIMOHHOTO CHHAPOMA.

Bomnpocsl o Teme Aj151 CaMOCTOSITEILHOTO U3YYeHUSI MX 00YUAIOIIIMMHMCS.

1. luddy3Has sHAOKpUHHAS CUCTEMA: IOHATHE, 3HAYCHHE, UCTOUHUKN Pa3BUTHSL.

2.OMHOYHBIE TOPMOHIIPOIYIHUPYIONIUE KIETKH: TOHSATHE, o0mas MophodyHKIIMOHATbHAS
XapaKTepHUCTHKA.

3. Ilpencrasnenust 060 AITY /] cucreme. Kinerku AITY [ cicTeMbl: HCTOYHUKH Pa3BUTHS, CTPOCHUE
1 (YHKIIMOHAJILHOE 3HAYEHUE.

4. OauHOYHBIE TOPMOHMIPOAYLIMPYIOIINE KIETKH, He oTHocsmuecs k AIIY ]l cucreme: nousrue,
WCTOYHUKHU Pa3BUTHS, JIOKATHU3ALM, 3HAUCHUE.

Tema: Opransl penponyknuu. Mykckas mosnoBas cucrema. OCoOCHHOCTH aHTEHATaTIbHOTO
pazButusa. Cemennuk. Cniepmarorere3. CeMsiBRIHOCAINE TyTH. [[00aBOYHBIE JKEIe3bl.

Henb 3aHSTHSA: W3YYUTh OCOOCHHOCTH AHTEHATAJILHOTO PA3BUTHUS OPraHOB MYKCKOW TOJIOBOM
CHCTEMbI; U3YYUTh TUCTO(PU3UOJIOTHIO OPraHOB MY>KCKOM MOJIOBOM CUCTEMBI.

YyeOHast KapTa 3aHATHA:

1. 3anonHenue anbOOMHOTO JIMCTA MO IAHHOM TeMe - CEMEHHUK (OKpacka reMaTOKCUJINH — 303UH,
YBEJIMUYCHUE MAJIOE M OOJIBIIIOE), MpecTaTebHas XKejle3a (OKpacka TeMaTOKCHINH — Y03UH, YBEIHUCHUE
Majoe).

2. TectupoBaHnue.

3. CobecenoBaHue MO BOMPOCAM TEMBI 3aHITHS U PEILICHUE CUTYAI[MOHHBIX 3a/1a4.

4. O00CHOBaHUE THCTOJIOTUYECKUX MTPEMApaTOB U AJIEKTPOHOTPAMM.

5. CamocTosiTe/IbHasi padoTa 00y4aIOLUXCHA € THCTOJOTHYeCKUMHU NpenapaTamMmu

[Ipenapar 1: CeMEHHUK KPBICHI.

Okpacka: reMaTOKCUINH-303HH.

YBenuuenue: 60JbIIOE.

[Ipemapat mpezacraBnseT coboil cpe3 cemeHHuka. Ha manom yBenwueHuu HailTH QuOpO3HYIO
(6enounyr0) Karicyiy, MOKPBHITYIO CEpO3HOM 000704uKoil. B cuity TOro, 4to ceMeHHbIe KaHalbIbl UMEIOT
CUJIBHO M3BUTOW XapakTep, OHU MOMNAJaoT B cpe3 MHOTOKpaTHO. [0 3Toi mpuynHe Ha npenapaTre BUIHBI
MHOTOYHCIICHHBIE CPE3bl CEMEHHBIX M3BUTHIX KaHAJIbIEeB. MexXay HUMHU JeKaT HEOOJBIINE MPOCIOUKH
pBIXJION HEO(hOPMIIEHHOW COeTUHUTENFHOM TKaHU, B COCTaBe KOTOPOM HEOOXOIMMO HIACHTU(PUIIUPOBATH
KpPYIIHBIE KJIETKH C OKCHU(HWIBbHON nuTOTUIa3Moi — kieTku JleWaura. 31ech nexaT MHOTOUYMCIIEHHBIE
KPOBEHOCHBIE COCyIbl U HEpBbl. Cpe3bl CEMEHHBIX KaHAIBLEB JOCTATOYHO IUIOTHO MpPHIIEKAT APYr K
JPYTy ¥ UMEIOT OKPYTIYI0 WK OBaJIbHYIO (OpMY B 3aBUCHMOCTH OT cpe3a. B psije cnydaeB BcTpeyaroTcst
KacaTellbHble Cpe3bl CEMEHHBIX KaHaJIblIEB, B KOTOPBIX IPOCBETHl HE BUAHBL. BHYTpH KaHanbla
pacrnoyararoTcsi pa3BHBAIOIIMECS TMOJIOBbIE KJIETKH, COOTBETCTBYIOIIME pPA3JIUYHBIM  MEpHOJaM
crepmaToreHesa.

Ha Oonbpliom yBemWYeHHH PAacCMOTpPETh CTPOCHHE CEMEHHOTO KaHaiblla. Ha BHYTpeHHeW ero
CTeHKE JeXaT (QOJUTHKYIsIpHbIE KiIeTkd (kinetku CepTronm) W CHepMaTOreHHbIe KIETKH. [ paHMIIbI
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(GOJUTMKYISIPHBIX KIETOK (MX Tela M OTPOCTKH) B IOJIOBO3PEJIOM CEMEHHHUKE HE pa3nuuyuMbl. OmHAKO
MOJKHO HAaWTH MX A1pa, KOTOPbIE HMEIOT OBAIBHYIO WM TPEYroJbHYIO (hOpPMY H JIexkKaT 0K0JIo OazainbHOM
MeMOpanbl. Snapa kietok Ceproinm OdYeHb CBETNIbIC, TaK Kak O€JAHbI XPOMAaTHHOM, B HHUX XOPOUIO
KOHTYPUPYETCS SAPBIIIKO.

[Ipu u3ydeHuwm 3TOrO mHpenapara HEOOXOIUMO MOMHHUTH, YTO IMPOLECC CIIepMaToreHe3a UMEET
BOJIHOOOpa3HBINA XapakTep, MO3TOMY Ha MOMEPEYHOM Cpe3e KaHalblla HEeJb3s BCTPETUTh BCE TEHEpAINH
CIEpMaTOreHHbIX KieToK. [Ipm 3TOM B pasHBIX cpe3ax KaHajblla KapTUHaA Oyzner MeHATbed. [loatomy
HA/I0 TPOCMOTPETh HECKOJBKO CPE30B CEMEHHBIX KaHAIBLEB M HMICHTU(UIIMPOBATH BCE KIETOYHBIC
AJIEMEHTHI CIIEpMATOreHEe3a.

CriepmaToreHHble KJIETKM IPEJICTaBISIIOT COOOM pa3BHUBAIOIIMECS IOJIOBbIE KIETKHU, KOTOpPbIE
HaxoJsaTcsl Ha pasHoM craauum guddepeHuupoBku. [lepuony pa3MHOXKEHHS COOTBETCTBYIOT
CHEpPMaTOTOHUHU. DTO MEJKHE KIETKH C KPYIHBIM $JpoM, Jie)KaT B OJMH CJIOM OKOJO Oa3albHOI
MeMOpaHbl Ha ypoBHE siziep KieTok Cepronu. [lepuomay pocta COOTBETCTBYIOT CIEpMaTOLUTHI 1 mopsiaka.
OTU KJIETKU SBJSIFOTCSI CAMBIMM KPYIMHBIMHM KJIETOYHBIMU 3JIEMEHTAMU CPEAM CIEPMATOrE€HHBIX KIIETOK.
OHH 5exkaT B HECKOJIBKO CJIOEB, BBIIIE CIIEPMATOrOHUM. J[JI 3TUX KJIETOK XapaKTepHO HalWuue s1pa B
BHJIE pBIXJIOrO KiyOka. [leproay co3peBaHMsi COOTBETCTBYIOT CIIEPMATOLUTHI 2 MOPSIIKA U CIIEPMATH/IBI.
CnepmarouuTsl 2  TOpsAAKa  CYIIECTBYIOT  OYE€Hb  HEMPOJODKUTEIBHOE  BpPEMs, MOITOMY
UICHTUPUIIMPOBATH UX MPAKTUYECKU OUeHb TPpyaHO. CrepMaTuIpl — 3TO caMble MEJIKUE KIETKH, KOTOPbIe
JeXaT B HECKOJbKO CJIOEB M 3aHMMAIOT IIOBEPXHOCTHBIE CJIOM CIEpPMAaTOTreHHBIX KieTok. [lepmomy
(hopMHUpOBaHMSI COOTBETCTBYIOT (OPMHUpYIOIIMECS CHEPMATO30MAbl C XBOCTUKAMU. OTH KIETKU
3aHMMAIOT CaMbl€ BHYTPEHHUE CJIOM POCBETAa KaHAJbIIA.

[pemnapar 2: [IpencrarenpHas jxene3a HEMOJIOBO3PEIOTO )KUBOTHOTO.

Okpacka: reMaTOKCHJIMH-3031H.

YBennuenue: Majoe.

[Ipenapat npeacrasiseT co0oil cpe3 MpeacTaTeIbHON KeJIe3bl HEMOJIOBO3PEIoro KUBOTHOTO. Ha
MaJioM YBEIMYEHUU HAWTU TOHKYIO COEIMHUTEIbHOTKAHHYIO KallCcyly, HOKpbIBatolyto npoctaty. [locne
4ero HeoOXOJUMO HaWTH Cpe3 MOYEHCIYCKAaTEeJbHOIO KaHaja, BBICTIAHHOIO MHOTOCIOWHBIM
MEPEXOIHBIM AIUTeNneM. Bokpyr mMouencmyckaTeabHOro KaHaja JIeKaT >KeJle3bl, KOTOPbIE SBISIOTCA
CIIOHBIMHU U Pa3BETBIEHHBIMH, TIO3TOMY HAaIIOMHMHAIOT I'PO3/ibs BUHOTpaja. [I[pocBeT KOHIIEBBIX OTAETIOB
U BBIBOJHBIX MPOTOKOB BBIpaXKEH ciabo, TaK Kak OHa SBJsSIETCS HE cekpeTupytouieil. Bokpyr xenés
JNEKUT pbIxJas Heo(pOpMJICHHAas COEIMHUTENbHAs TKaHb, OKpalmBaromascs oxcupuwibHo. B
COEIMHUTENIHOM TKaH! BUAHBI KPOBEHOCHBIE COCYbl, MHTpaMypalbHble TaHIJINH, HEPBBL. B mpocmnoiikax
PBIXJION BOJIOKHHCTON COEIMHUTEILHON TKaHW MMEIOTCS MHOTOYHUCIICHHBIE MYYKH TJIaJKOW MBIIIEYHOM
TKaHH, OKPAILIMBAIOLIUECS PE3KO OKCU(DUIBHO.

[Ipenapar 3: CeMeHHUK YeIOBEKa.

Okpacka: reMaTOKCUINH-303HH.

VYBenuueHue: Maioe.

[Ipemapat npencrasiser coboil cpe3 cemMeHHHKa uenoBeka. C MOBEPXHOCTH OpraH MOKPBIT
COEIMHUTEILHOTKAaHHOW Karcynoil. [loj karncynoit BUAHBI MHOTOYHCIIEHHBIE CPE3bl U3BUTHIX CEMEHHBIX
KaHaJbIeB. MeXy cpe3aMu KaHaJbIEB pacrolaraeTcsa WHTEpCTUIIMaIbHas TKaHb. Ha cpe3e ceMeHHUKa
YeloBeKa OTYETIMBO BHUIHO [ICJICHWE OpraHa Ha JOJbKH, B PE3yJAbTaTe OTXOXKIECHUEM OT KAarCyJbl
MPOCIIOEK COEAUHUTEIBHON TKaHU

[Ipemapat 4: [Ipuaatox ceMEHHUKA KPBICHI.

Okpacka: reMaTOKCUIIMH-3031H.

VYBenuyenue: 6oblIoe.

Ha Gonbimom yBennueHWH BUIHBI MHOTOUYHMCIIEHHBIE Cpe3bl KaHalla Tella MpUAAaTKa CEeMEHHUKA,
paznenéHHble MPOCIOiKaMu COeIMHUTENBHON TKaHU ¢ KPOBEHOCHBIMH cocyaamu. OOpaTUTh BHUMaHHUE
Ha TO, 4TO MPOCBET KaHaja Tejia MpuJaTka UMeeT pOBHbIN KOHTYp. Ero creHka BbICTIaHa OJJHOCIONHBIM
JIBYXPSIIHBIM DIHUTEINEM, PECHUYKHA KOTOPOTO 00pa3yloT KYTHKYIY, BHICTYMAIONIYIO B IPOCBET KaHaia.
3a smHUTENUEM JISKUT PhIXias HeopOpPMIICHHAs COEAMHUTENbHAs TKaHb, COCTABISIONIAs COOCTBEHHBIM
CIION CIU3UCTON. 3a CIM3HUCTON 000JOYKON JIEKUT MBIIIeUHass 000JI0YKa, TTIaJKOMBIIICYHbIC KIETKH B
KOTOpOl  nexxar wmupKymsipHo. HapyxHas o00o0i04ka TpeAcTaBlieHAa  PHIXJIOW  BOJOKHUCTOM
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COEJIMHUTEIILHON TKaHbIO, KOTOpas MEPEXOJUT B CTpoMy opraHa. IIpocBeT kaHama npujarka 3aroJIHEH
CIIEpPMAaTO30MIaMU.

[IpocmoTpeB mpemapar, HEOOXOIUMO HAWTHU y4acTOK, TJI€ B Cpe3 MOMAIM BBIHOCSIIUE KaHAJIBI
rojoBku mnpuaatka. OHM oTnM4aroTcs Oosee MeNKUMHU pasMepamMu. CTEHKa BBIHOCAIIMX KaHAJbIICB
BBICTJIAHA OJTHOCIIOWHBIM JIUTEINEM, KOTOPBIM COCTOUT U3 KIETOK KyOMYeCKOW W IMIIMHIPUYECKOU
(bopMBI, pacnoyaralmuXcs TPYNIaMu, B CHIIY Y€ro MPOCBET dTHX KaHAJbIIEB HEPOBHBIN (3BE3IYATHIN).
3a JnuTEeNMEeM JISKUT TOHKUN CIOW PBIXJIOW HEO(POPMIICHHON COCIMHUTENBHOW TKaHH, OOpa3yroUIHii
COOCTBEHHBIN CJIOM ClIM3UCTONW 000704YKH. MpleyHass 000JI09Ka MPEJCTaBICHa HECKOJIbKUMH CIIOSMHU
[JIaJJKOMBIIIEYHBIX KIIETOK, JIEKAUIUX LUPKYIIPHO. AJBEHTHIMAIbHAsA 000J0YKa 00pa3oBaHa PbHIXJIION
HEO0(OPMIICHHOHN COCAMHUTEIHLHON TKAHBIO.

[Ipenapat 5: [IpencraTenbHas xenes3a oJ0BO3PEIOTO )KUBOTHOTO.

Oxkpacka: TeMaTOKCHUIMH-2031H.

YBennuenue: Majoe.

[Ipenapar mnpencrarisieT co0OMl cpe3 MpeAcTaTeIbHOM >KeNe3bl TMOJOBO3PENIOTO KHUBOTHOTO.
HeobOxomumo emé pa3 03HaKOMHUTBCS CO CTPOEHUEM IpEeACTaTENbHOMN JKee3bl U 00paTUTh BHUMaHUE Ha
OCOOEHHOCTH CTPOEHHUS >KEJIe3UCTOr0 KOMIIOHEHTa IMOJIOBO3penoi mnpocTarbl. CeKpeTOpHbIE OTIEIbI
PacKpbITEl U UMEIOT pa3inuHylo (OopMy M BEIMYMHY B 3aBUCHUMOCTH OT HallpaBiieHHs cpesa. IIpocser
CEKPETOPHBIX OTJIEJOB BBICTIAH OJHOCIOWHBIM NPU3MATHUYECKUM DSIUTENHEeM. BbIBOAHBIE MPOTOKU
UMEIOT BHJI TSDKEW, B HEKOTOPBIX W3 HHUX BHUJEH MpPOCBET. BBIBOJHBIE MPOTOKM HAMpaBISIOTCS K
MOYEHCITyCKaTeIbHOMY KaHaly.

[Ipenapar 6: CeMsBBIHOCSIINI TPOTOK YEIOBEKA.

Okpacka: reMaTOKCHJIMH-3031H.

YBennuenue: Majoe.

CTeHKa CEeMSIBBIHOCSIIETO IMPOTOKAa COCTOMT M3 TPeX OOOJIOYEK: CIM3UCTOM, MBIIICYHOW U
aBCHTUIIHAJILHOM.

Cnusucras 000s104Kka 00paszyeT MPoI0JIbHBIE CKIAIKHU, TO3TOMY NMPOCBET MPOTOKA HA TOMEPEYHOM
cpe3e UMeeT HempaBuibHYIO (opmy. MHOrna B mpocBere BUIHBI criepMaTo3ouibl. Cinusncras o0ojouka
TTOKPBITA OJTHOCIIOMHBIM IBYPSIHBIM dnuTeNneM. COOCTBEHHBIN CIIOUM CIM3UCTOM 000JI0YKH MPEICTaBICH
PBIXJION BOJIOKHHCTOW HEO(MOPMIICHHOW COCAMHUTEIPHOW TKaHBIO. MplieuHas 000JI0YKa B CTEHKE
CEMSBBIHOCAILErO MPOTOKA JOCTUIAaeT MAKCUMAJIBHOTO pa3BUTHsA. OHAa COCTOUT U3 IJIAJKON MBIIIEYHON
TKaHU, KJICTKH KOTOPOW OOpa3yroT TpH CJIOSi: BHYTPEHHUW W HAPYXKHBIM NPOJOJBHBIN, CPEeaHHN -
HUPKYJSIpHBIA.  HapykHass o0ojiouka TIpeacTaBiieHa PBIXJION  BOJOKHUCTOM  HEO()OPMIICHHOU
COEIMHUTENIbHON TKaHbIO, B KOTOPOH MPOXOJAT COCYIbl, HEPBBIL. 3/1€Ch BCTPEYAIOTCS KJIETKU Oenoi
YKUPOBOW TKaHHU.

[Ipenapat 7: CeMeHHbIE My3bIPbKH YEIOBEKA.

Okpacka: reMaTOKCUINH-303HH.

VYBenuueHue: Maioe.

[Ipemapat mnpezacraBnseT co0Ol Cpe3 CTEHKM CEMEHHOTO My3blpbka. B cTeHke ceMeHHOro
My3bIpbKa BUAHBI TpU OOOJIOUKH — CIU3UCTas, MbIIICYHAs W ajBeHTULHanbHas. Ciausuctas o0ojo0uKa
MOKPBITA OJHOCIONHBIM SIUTEINEM U 00pa3yeT MHOTOYHMCIIEHHBIE Pa3BETBICHHbIE CKIaJAKH. MbllieuHas
000J104Ka BBIPAXKEHA XOPOIIO U COCTOUT U3 JIBYX CJIOEB IJIaJKOMBIIICUYHBIX KIETOK, KOTOpbIe 00pa3ytoT
JIBa CIIOSl — BHYTPEHHHMH UUPKYJSAPHBINA, HApYXHbIA NpOJOJIbHBIA. CHapyXH CEMEHHBIE MYy3bIPbKH
MOKPBITHI aJIBEHTULUAIBHONW 000JI0YKOM, 00pa30BaHHOIN COETMHUTEIBHON TKaHBIO.

6. CamocTosiTe1bHAsi pa0oTa 00y4AIOIMXCA € 3JIEKTPOHOTPAMMAMHM - CIIEPMATO30U/.

Bonpocs! 11 NOATOTOBKHU 110 TeMe:

1. O6mas xapakTepUCTHKa MY)KCKOW IMOJIOBOW CHUCTeMBl. Pa3BuTHE OpraHoB MY>KCKOIl MOJIOBOA
CUCTEMBI.

CemeHHUK: OOLIHI MJ1aH CTPOEHUS, PYHKIIHH.

CTpykTypHO-(DYHKIMOHATIBHBIE 0COOCHHOCTH KJeTok Jleiaura.

OOwMii maaH CTPOEHUS CTEHKU U3BUTOI0 CEMEHHOTO KaHaJbIia.

XapakrepucTika ki1etok CepToiiu: MPOUCXOKICHUE, CTPOEHHE, PYHKIIMOHAIBHOE 3HaYCHHUE.
I'opmoHanbHas perynsuus SHAOKPUHHON QYHKIIMHU CEMEHHUKA.

ocoarwn
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7. Crnepmarorenes: MHOHSATHE, HEPUOJBI, MPOJOJKUTEIBHOCTh, XapaKTEPUCTHKA, T'yMOpallbHas
perynsmus. ['opMoHanbHas peryssiys criepMaToreHesa.

8. I'emaroTecTUKYISPHBINA Oapbep: NOHATHE, CTPYKTYPHI €r0 COCTaBIISIOIINE, 3HAYCHHUE.

9.CeMmsBBIHOCSIIME ITYyTH: OTAEIBI, CTPOECHHUE, (QYHKIIUH.

10. IIpencraTenpHas jxene3a: CTpOCHHUE, 3HAUCHUE, TOPMOHAIbHAS PETYIISLUS.

11. CemenHble My3bIPbKU: CTPOCHUE, 3HAUEHUE, TOPMOHAJIbHAS PETYJISALU.

12. CemenHOM OYrOpoK: CTpOCHUE, 3HAUCHHE.

13. BynsboypeTpanbHbIC KeJe3bl: CTPOCHHUE, 3HAUCHUE.

Tema: Opranbl penpoxaykuuu. JKeHckas monoBast cucrtemMa. OcoOEHHOCTH 3MOpPHOHAIBHOTO
pazButus. SAuunuk. OBoreHe3. Matka. Marounsle TpyObl. Bnaramume. IlonoBoit nuki. MosouHblie
JKeJe3bl: CTPOEHHUE, HeHPOoryMopasbHas perysius.

Heab 3aHATHA: W3YYUTh OCOOEHHOCTH AHTEHATAJIBHOTO PA3BUTHS OPraHOB >KEHCKOW MOJIOBOM
CUCTEMbI; HU3YYUTh THUCTO(PHU3UOJOTUIO SWYHUKA, MAaTOYHBIX TpyO, MAaTKH, BIarajiviia;, HW3y4UThb
TUCTO(U3NOJIOTHIO MOJIOYHBIX XKeJle3; U3YUUTh (ha3bl MOJOBOIO IUKJIA.

YueOHas kapTa 3aHATHS:

1. 3anonHeHue anbOOMHOrO JIMCTA MO JaHHOM TeMe - SIMYHUK KOLIKU (OKpacka reMaTOKCUIIUH U
903HH, YBEIIMYCHUE MAJIOE), )KEJITOE TEJI0 SMYHUKA CBUHBU (OKpAcKa FeMaTOKCUIIUH U 3031H, YBEITHUCHHUE
MaJioe), MaTKa KOIIKHU (OKpacka reMaTOKCUIJIMH M 903WH, YBEJIMUYCHUE MaJloe), HeJTAKTUPYIOIIas MOJIOYHAS
*kene3a (OKpacka reMaTOKCHJIMH M 903WH, YBETMYCHUE MaJoe).

2. TecTupoBaHmUe.

3. CobecenoBaHue MO BOMPOCAM TEMBI 3aHITHS U PEILICHUE CUTYallMOHHBIX 3a]1a4.

4. O60CHOBaHUE TUCTOJIOTUYECKUX MIPENAPATOB U IECKTPOHOTPAMM.

5. CamocTosiTesibHAsI pa00Ta 00y4aIOIIMXCS C THCTOJOTHYECKUMHU NpenapaTaMmu

[Ipenapar 1: AnyanKk MaeKOMUTAIOMETO (KOIIKH).

Oxpacka: reMaTOKCHIIMH U 3031H.

YBenuueHue: Manoe.

[Ipenapar mnpencraBisieT coOOW MPOAOIBHBIN Cpe3 SUYHHUKA KOIIKH, KOTOPBIH BO MHOTOM
HallOMUHAaeT CTPOCHUE SMYHUKA 4enoBeka. lIpum paccMoTpeHMM Ipenapara HEBOOPY)KEHHBIM IJIa30M
BUJJHO MHTEHCHBHO OKpAIIEHHOE Mepu(epruuecKoe KOPKOBOE BELIECTBO M LIEHTpajbHOE OJIEAHO
OKpaIlleHHOE€ MO3roBo€ BellecTBO. Ha ManoM yBeIMYEeHUH BUAHO, YTO SIMYHMK C MOBEPXHOCTH MOKPHIT
COEJIMHUTENBHOTKAHHOM 000J10ukoil (0eno4HOoi) M oAHOCIOWHBIM snuTenueM. KopkoBoe BeliecTBO
SUYHMKA 3aHUMaeT OOJIBIIYIO YacTh OpraHa M JIOKUT Ha nepudepun cpesa. IIpu TaHreHIMaaIbHOM cpese
MO3r0BOE BEIIECTBO B cpe3 He nomnazaaet. [Ipu cpermHHOM cpe3e BUAHO, YTO MO3IOBOE BELIECTBO COCTOUT
U3 PBIXJIOM COEAMHUTENBHOW TKAaHW M COAEPKUT MHOTOYMCIIEHHBIE KPOBEHOCHBIE cocynabl. OCHOBY
KOPKOBOTO BEILECTBA COCTaBJIsSIET IUIOTHAs COEAMHUTENIbHAs TKaHb, B KOTOPOM HaXoAATCs
MHOTOYHCIICHHbIE  (DOJIMKYNIBI pa3HOM cTemeHW 3penocTd. Ilox  Kamcynod  siIMUHMKA — JIexKaT
MHOTOYHCIIEHHbIE TPUMOpANANbHbIE (IepBUYHBIE) (OJUIMKYIbI, UMEIOIINE BHJI MEJIKUX ropouiH. OHU
COCTOAT W3 OBOIOHHUH, OKPYKEHHBIX OJHUM CJIOEM IUIOCKMX (OJUIMKYIApHBIX KieTok. Cpean
(GOJUTMKYIIOB POCTa BBIIENAIOT NEpBUYHBbIC (OJUTUKYJBI, OKPYXEHHbIE OJHOCIONHBIM KyOMYECKUM U
LHWIMHAPUYECKUM SIHUTEINEM, BTOPHYHBbIE (DOJUIMKYIBI, OKPYKEHHBIE MHOTOCIOWHBIM SHUTEIHEM.
Kpowme Toro, Ha npenapaTte He00OX0AUMO HAUTH TPETUUHBINA (HOJUTMKYII, UIMEIOLIUI BUJT ITy3bIPbKa, TaK KaK
B HEM (opmupyercs monocth (osumkyna. Cambiii kpynHblit douukyn (I'paadgos my3sipék). Ha atoii
craguu creHka ['paadoBa my3sippka 00pa3oBaHa MHOTOCIONHBIM (OJUIMKYISPHBIM dMUTENNEM. B ogHOM
U3 y4yacTKOB (OJIMKYNIApHas 000J0YKa YTONIIAeTCs M BBICTYHAeT B HPOCBET (POJIHKYna. ITO
SAWLEHOCHBIH Oyropok, B HEM 3aJleraeT OBOIMT, KOTOPBIH MOKPHIT HECKOJIbKUMH obOosioukamu. Camoit
BHYTpPEHHEH 000JOYKOW SBIAETCS TOJICTasi, OKCH(MIBLHO OKpalleHHas o00o0Jouka, KoTopas
HETMOCPEICTBEHHO TMOKpBIBAET KJIETKy — OnecTsmas o000s04ka. MHOTOCIONHHBIN  (HOJUTMKYIAPHBIN
SMUTENNN, 00pa3yromuil SAHIIEHOCHBII OyropoK, COCTaBJISIET 3€PHUCTYIO ((OJUIMKYISPHYIO) 000JI0UKY.
Camplif BHYTpeHHUH CJOH (DOJTHKYISIPHOW OOOJIOUKHM TPEACTaBIEH MPU3MATUYECKUMH KIETKaMHu C
OTPOCTKAaMH, KOTOpbIE B BHJE JIydeil HAINpaBIISIOTCS K OBOLMTY, 00pa3ys JyducThId BeHell. boiblas
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yacTh (OJUIMKYJIa TPEJCTaBICHA MOJIOCTBIO, 3allOJIHEHHON CEepo3HOM JKUAKOCThIO. C TOBEPXHOCTH
I'paadoB my3bIpEK OKPYKEH COCTUHUTECILHOTKAHHOW (TEKAJIbHOW) O0O0O0JIOYKOW, CoOJepKamie
KpPOBEHOCHBIE cocypl. Ha mpemaparax Xopoliero kayecTBa MOXHO B COCAMHUTEILHOTKAHHOW 000I0UKe
BBIJICIUTH BHYTPEHHUH (COCYIUCTHII) CII0H, MOCTPOEHHBIN U3 PHIXJION HEO(POPMIIEHHON COCAMHUTEILHON
TKaHU, W HApYXKHBIH ((PUOPO3HBIA), COCTOAMIMKA W3 IUIOTHOW COENUHHUTENbHON Tkanu. HeobOxommmo
MIOMHHUTB, YTO BO MHOTHX KPYMHBIX (POJUTMKYJIAX Cpe3 MPOXOJUT MHUMO OBOLMTA, & HEPEIAKO U MHMO
siiieHocHoro Oyropka. IlosTomy anst m3ydeHHs HEOOXOOMMO BHIOMpATh Takhe (POIITUKYIBI, Ha cpe3e
KOTOPBIX BHUJIHA Pa3BUBAIOLIASCS SHIEKIETKA C sIpoM. B KOPKOBOM BellleCTBE BCTPEUAIOTCS MOTUOIINE
GOJUMKYNIBI - aTpPEeTHYeCKHue Tella, KOTOPBIE COCTOST U3 OCTAaTKOB OO0OJOYKM U CBETIBIX
UMHTEpCTUHANIBbHBIX KIeTOK. Ha psije npenapatoB MOKHO YBUAETH KENTOE TENO, COCTOSIIEE U3 KPYITHBIX,
CBETJIBIX KJIETOK, MEXAY KOTOPbIMU HAaXOJSATCS MHOTOYMCIIEHHbIE KPOBEHOCHBIE COCY[Ibl, OKPYKEHHbIE
TOHKHMHM MPOCIONKaAMU COCTUHUTEILHON TKAHU.

[Ipenapar 2: XKénroe Ten0 TUYHUKA CBUHBH.

Oxpacka: TeMaTOKCUIIMH U S03HH.

YBennuenue: Majoe.

[Ipenapatel npeacTaBisiioT €000l cpe3 suuHuMKAa. Ha ManoMm yBenu4eHHH HEoOXOAMMO
paccMOTpeTb  CTPYKTYypy  JaHHOM  xkene3bl. C  MOBEPXHOCTH  JKENTOE  TEJNO  MOKPHITO
COCIMHUTEIIbHOTKAHHOW Karcynoi. IlapeHxnma »kene3pl INpeacTaBieHa KPYNHBIMH IOJUTOHAIBHON
(dbopMbI Ki1eTKaMH (JIFOTEMHOBBIMU ), KOTOPBIE IJIOTHO MPUJIeKAT APYT K APYry. B ka0 KiieTke XopoIio
pa3IMuUMO KpPYMHOE SAPO OKPYIJIol Qopmbl. Mexay JIOTEMHOBBIMH KJIETKAMHU JIeKAaT TOHKHE
MIPOCTIOUKH COEAMHUTEIBHON TKAHU, B KOTOPBIX 3aJIETal0T KPOBEHOCHBIE COCY/IBI.

[Mpemapat 3: MaTka KOIIKH.

Oxkpacka: TeMaTOKCUIIMH U 503U H.

YBennuenue: Majoe.

[Ipenapar npeacraBisieT co0O MOMEPEUHBIN cpe3 MaTKu KOIKHU. [lepBoHaYanbHO HEOOXOAUMO
HaWTH OOOJIOYKHM CTEHKHM MATKH: CIW3HCTYIO (PHIOMETPHI), MBIMICUYHYIO (MHOMETPHI) U CEpPO3HYIO
(mepuMeTpuii) ¥ HAy4YUTHCA UACHTUDUUIUPOBATH UX TPAHUIBL. DHAOMETPUH C MOBEPXHOCTH MOKPHIT
OJIHOCJIOMHBIM MPU3MATHUYECKUM SIUTENINEM, KOTOPbIH 0Opa3yeT MHOTOYMCICHHbIE YIIyOJeHUs B
MOJUICKAIYIO COCAMHUTENBHYIO TKaHb (COOCTBEHHBIN CIIOM), TPEACTABISAIOMIAE COOOM MaTOYHbBIC
KpHUIITBl WJIA MaTO4YHbIE Keje3bl. CTPOCHHE MATOYHBIX KPUIIT MEHSETCA B 3aBUCUMOCTH OT MEpUOJa
MI0JIOBOTO IUKJIa. B mepuon nposmdepannn MaToYHbIe KPUIITHI KOPOTKUE, CO C1a00i BRIPaKEHHOCTHIO B
HUX IpocBeTa. B mepuosa cekperuu MatouHble KPUIThl CTAHOBATCS OYEHb JUIMHHBIMH, U3BWIMCTBIMH, UX
MIPOCBET BbIpaKeH. B coOCTBEHHOM cllo€ SHAOMETPHs] BUAHBI KPOBEHOCHBIE COCYAbl. MuoMeTpuii
MIPEJICTaBJICH TJIAJIKOM MBIIIEYHONW TKaHbIO, KJIETKH KOTOPOU 00pa3yloT TpU ClOS — HaJCOCYAMUCTHIN,
COCYJUCTBIN U MOJACOCYAUCTBIN. B cperHeM, COCYIUCTOM, CII0€ MEXK]Ty INIaJKOMBILICYHbIMHU KJIETKAMU B
MPOCIIOMKAX COEAMHUTENbHOW TKaHW BUJHBI MHOTOYMCIIEHHBIE JOCTATOYHO KpPYIHBIE KPOBEHOCHBIE
cocyasl. [lepumeTpuii COCTOUT U3 COEIMHUTENBHON TKaHHU, B KOTOPOW TaK)Ke€ BCTPEUYAIOTCA KPOBEHOCHbIE
COCY/JBL.

[Ipenapat 4: Henaktupyromiast MOJIOYHas JKeJe3a.

Okpacka: reMaTOKCUJIMH U 3031H.

VYBenuueHue: Majoe.

[Ipenapar npezacraBiser coOoi cpe3 HeTaKTUpYyHOIIed MoJIOUHOW kene3bl. C MOBEPXHOCTH
JKejle3a  TIOKphITa  COSAMHHUTEIBHOTKAHHOM  Kancyiaod. OT  Kamncylbl — OTXOAAT — IIMPOKHE
COEJIMHUTENIbHOTKAHHBIE TpaOeKylbl, KOTOpble AENAT jKele3y Ha JoJbKU. B Tpabekymax conepkarcs
MHOTOYHCIIEHHBIE KPOBEHOCHBIE COCY/bI, MEXA0IbKOBBIE BBIBOJHBIE IPOTOKH, TOKPBITHIE ABYXCIOWHBIM
snutenueM. IlapeHxumy »xene3bl 00pa3yloT KOHIEBbIE OTHENbl M BbIBOJHBIE MPOTOKH. OjaHaKo B
HEJIAKTUPYIOIIEH MOJIOUHOM JKeJle3€ KENEe3UCTasi TKaHb BBIPa)KEHA IJIOXO0. B KOHIEBBIX OTAEIaX MPOCBET
He3aMeTeH. BHyTpHI0JIbKOBBIE BBIBOJHBIE IIPOTOKH ONPEAEISAIOTCA B COCTAaBE AOJIEK M0 Pa3InYMMOMY
IIPOCBETY.

[Ipenapar 5: SInyHUK yenoBeka.

Oxpacka: TeMaTOKCHUIIMH U S03HH.

YBenuueHue: Majoe.
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[Ipenapar mpexacraBisgeT coOoil cpe3 siMYHHMKA 4eiaoBeka. I10 CTpOeHHIO CXOJEeH C SMYHHKOM
komkd. C MOBEPXHOCTH SIMYHMK OKpY)KEeH Karcynoil. Ha cpese ompenensieTcsi KOpKOBOE M MO3TOBOE
BemiectBo. llox kamcymoil mo mepudeprur KOPKOBOTO BEIIECTBA OMPEICISIOTCS HPUMOPAHAIbHbIC
(OJUTHKYITBI, KOTOPBIE UMEIOT BUA MEJNKHUX ropoiinH. OCHOBHAs 4acTh KOPKOBOT'O BEIECTBA 3aroJIHEHA
BTOPUYHBIMU (QOJUTUKYTaMH. TpeTuyHblil (HOJUMKYN ompenenseTcs no OOJBIIOMY pasMepy U HallMuuu
MIOJIOCTH.

[Ipemapar 6: SitieBos YenoBeka (aMITyIsipHAS YacTh).

Oxpacka: TeMaTOKCUIIMH U S03H1H.

YBennuenue: Majoe.

[Ipemapar mpencraBisier co0OW TMOMEPEUYHBId Ccpe3 MaToYHOM TpyOwl (stifeBonma). Ha mamom
YBEJIMUEHUH HAWTU CIU3UCTYI0 OOO0JOYKY C MHOTOYMCIEHHBIMH CKJIaJKaMH, KOTOPbIE IOKPBITHI
OJIHOCJIOMHBIM MPU3MAaTHUYECKUM pPECHUTYATBIM 3nuTenreM. OCHOBY CIM3UCTON OOOJIOUKH COCTaBIISET
pBIxXiiasgs HeoOQOpMIIEHHAsl COETUHUTENIbHAs TKaHb C KPOBEHOCHBIMU COCY/aMU. 3a CIM3UCTON 000104KOM
HaxOJIUTCA MbIIeuHass 000JI0YKa, MOCTPOCHHAs W3 TJIAJKOW MBIIIEYHOM TKaHHW, oOpa3yroiiei 1Ba
HEYETKUX CJIO — BHYTPEHHHM LMPKYISAPHBIA, HapyXHbIH MNpoaoJbHbIH. C TMOBEPXHOCTH CTEHKA
MaTOYHOM TPyObl MOKPHITA CEPO3HOU 000TOUKOM.

[Ipenapat 7: JlakTupyromas MojoYHas JKejesa.

Oxkpacka: TeMaTOKCUIIMH U S03H1H.

YBennuenue: Majoe.

[Ipenapat npencrasiser coboil cpes JakTUpyroIIe xkene3sl. Ha manom yBenndeHnn Heo0X0umMo
yOeIUThCS B HAJIMYUU JOJIEK, Pa3[eI€HHBIX MPOCIOMKAMHU COENMHUTENIbHON TKaHU, I€ HaXOAATCs
KPOBEHOCHBIE COCY/Ibl U MEXKIOJIbKOBbIE TPOTOKH. OCHOBY KaX /0N JTOJIbKH COCTaBJISIET COETUHUTENbHAS
TKaHb. [lapeHxmma mpeacTaBlieHa JKENE3UCTOM TKaHblo, (Qopmupyromen sxene3pl. B oTauume ot
HEJAKTUPYIOIIEH MOJIOYHOM KeJie3bl KOHLIEBBIE OT/AEIbl U BHYTPUIOJIBKOBBIE BEIBOJAHBIE TPOTOKHU CHIIBHO
pacTSHyTbl U B HHMX BHJIEH MPOCBET. ODMUTEIWN, BBICTUJIAIONIMN KOHLIEBBIE OTIEIbI, OIHOCIOWHBIN
KyOMUeCcKUi WM Jaxe IJIOCKUA. BHYTpHUIONbKOBBIE BBIBOJHBIE MPOTOKH BBICTIAHBI OJHOCIOWHBIM
SMUTEINEM, a KPYIHBIE MEXKI0JIbKOBBIE BBIBOHBIE IPOTOKHU BBICTJIAHBI ABYCIONHBIM SIIUTEIUEM.

[Ipenapat 8: Marka denoBeka.

Okpacka: reMaTOKCUJIMH U 3031H.

YBenuueHue: Majoe.

[Ipenapat npeacraBisieT co00i cpe3 MaTKU YeIoBeKa, MPOIIEIIINA Yepe3 THO MAaTOUYHBIX KPHIIT.
Heobxomumo HallTH Tpu 00OJOYKH — CIM3UCTYIO, MBILIIEYHYIO U CEPO3HYI0. PaccMOTpeTh TKaHEBOH U
KJIETOUHBIN COCTaB 000JI04YEK, KOTOPBIN HE OTJIMYAETCS OT AaHAJIOTUYHBIX 000I0YEK MATKH KOIIIKH.

[Ipenapat 9: Bnaranumiasie Ma3ku.

Okpacka: reMaTOKCUJIMH U 3031H.

VYBenuueHue: Maioe.

[Ipemapat mpencraBisier co0oif Ma30K, CAETaHHBIA B paznuyHble (as3bl MOJIOBOro IHKIA. B
ACTpaibHyl0 a3y B MaszKe MNpeoOsagaroT SPUTPOLUTHI M HEUTPOQUIIBI, SMUTENHUATIbHBIC KIETKU
BCTpeuaroTcs peako. B acTporeHoByro a3y B Ma3ke KOJIMYECTBO JICHKOIIMTOB yMEHBIIAETCH,
MOSBJIAFOTCS SMUTEIUOLUTHI C MUKHOTHYECKUM sIpoM. KonnmuecTBO AaHHBIX 3MUTEIUOLMTOB BO3PACTAET
K MOMEHTY OBYJISIIMU. B mporecTepoHOBOH (a3ze KOJIMYECTBO SMUTETUOLMUTOB C MUKHOTUYECKUM SIIPOM
CHIDKAETCS, @ BO3PACTAET KOJUYECTBO KIETOK MPOMEKYTOUHOTO CJIOS AIUTENNSI BlIar ajIMIIa.

6. CamocTosiTesIbHAs1 padoTa 00y4YaroIUXCsl € 3JEKTPOHOrPAMMAMH - OBOLIUT U3 (OJUIHKYIA
SUYHHMKA, OBOLIUT MEPBUYHOTO (POJUINKYJIA, CEKPETOPHbIE MJICUHbIE KIETKA MOJIOYHOM JKee3bl.

Bonpocs! 111 NOATOTOBKHU 110 TeMe:

1.MlcTOYHUKY ¥ OCHOBHBIE 3Talbl Pa3BUTHUS )KEHCKOM MOJIOBOM CHCTEMBI.

2.XapaKkTepuCTHKa TIEPBUYHBIX TOJOBBIX KIETOK.

3.Sluunuk: cTpoeHue, PyHKIMOHAIBHOE 3HAUECHUE.

4. OHIOKPUHHBIM amnmapar sSUYHUKA: TOPMOHBL, UX Ouojoruueckue d3¢pdexrer. Perymsamus
SHJIOKPUHHON (PYHKLIUHU STUYHUKA.

5.0BoreHes: MOHATHE, NPOJOJDKUTENBHOCTh, CTAAMM W UX XapakTepucTuka. Perymanus
OBOTEHE3A.
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6.CTtpoenue nepBUYHOTO (POITHKYIIA SUYHUKA.

7.CTpoeHne BTOPHYHOTO (pacTyIero) GpouuKyia sudaHuKa.

8.CTtpoeHue TpeTUIHOTO (3penoro, TOMHUHAHTHOTO) (doyuukyna suganka (I'paadosa my3sippka).

9.OBynsnuMs: NOHATHE, OHOJIOTUYECKUN CMBICI, PETYISALNS IPOLIecca OBYIISIHH.

10. Atpesus: noustue, 3HaueHHe. CTpOCHHE aTPETUYECKOTO TEIbIIA.

11. XKenToe Teno: MOHATHE, CTAIUUA PA3BUTHS, 3HAUCHHE.

12. Marka: UCTOYHHK pa3BUTHS, CTPOCHUE, 3HAYCHHUE.

13. XapakTepucTuKa HUKIMYECKUX U3MEHEHH MaTKU. [ OpMOHaIbHAs pETYIISIIHA.

14. Marounsie TpyOBl: ICTOYHHUK Pa3BUTHSI, CTPOCHHE 3HAUCHHE.

15. XapakTepucTuka HUKINYECKHX U3MEHEHUHN CIM3UCTON 000JI0UYKU MAaTOYHBIX TPYO.

16. Bnaranuiie: ICTOYHUKH Pa3BUTHA, CTPOCHHUE, 3HAYCHUE.

17. [ukauyeckue M3MEHEHUS CIU3UCTON 000J0YKHY BIIaraliviia.

18. TlonoBoO# IMKI: TIOHSATHE, CTAIMH, TIPOIOJDKUTEIBHOCTh, TOPMOHAIBHAS PETYIISIINS.

19. Monounble  Kene3bl: HMCTOYHHK  pA3BUTHS, CTPOCHHWE, BO3PACTHBIE  W3MEHEHHSL.
HeliporopmonasibHas perysius MOJOYHBIX JKEJIe3.

Bomnpocsl mo Teme 111 CaMOCTOSITEILHOTO U3YyYeHHUs] UX 00y4aIOLIUMHUCS.

1.OBapuanbHbIi HUKI: TIOHATHE, CTATUU.

2. ®omukymisapHas (aza: OHOJIOrHUECKOE 3HAUCHUE, HEHPO-TyMOpalIbHAs PETYIISIIHSI.

3.OBymsIUs: OHATHE, OMOIOTUIECKUNA CMBICI, PETYIISINS IPOIIecca OBYIISIIHH.

4.JIrotenHoBas (aza: OMoIOTHYECKOE 3HAUCHUE, HEUPO-TyMOpaibHAs PETYISIMS.

Tema: DwmOpuosiorus uenoBeka. XapaKTEpUCTHKA TMOJIOBBIX KIeTOK. OII0J0TBOpPEHHUE.
Hpo6nenue. Ummnantamms. [acTpymsiusi.

Heap 3aHATHSA: U3YUUTh OCOOCHHOCTH HadaJbHBIX 3TAllOB AHTEHATAJIbHOTO PAa3BUTHSI OPraHU3Ma
YenoBeKa.

YyeOHast kKapTa 3aHATHA:

1. 3amosHeHNE ATBOOMHOTO JINCTA 10 JAHHOW TeMe — /-MH JTHEBHBIA 3apOJbIII YeloBeKa, 14-tu
JTHEBHBIN 3apO/IbIII YEJIOBEKa;

2. TectupoBaHue.

3. CobecenoBaHue MO BOIPOCAM TEMBI 3aHSTHSL.

4. O00CHOBaHKE THCTOJIOTUYECKUX MTPEMapaTOB U AJIEKTPOHOIPAMM.

5. CamocrosiTesibHast padoTa 00y4aloUIUXCsl ¢ THCTOJIOTHYeCKUMM MpenapaTamMmu

ITpemnapar 1: SliitexaeTka MIEKOIUTAIOMIETO (IHYHUK KOIIIKH).

Oxkpacka: TeMaTOKCUJIMH - J03HH.

YBenuuenue: manoe u 00JIbIIoE.

Ha wManoM yBenu4yeHHH BHIHO, YTO SIMYHHK TOKPHIT Karcylol, COCTOAIIEH M3 TUIOTHOU
COEIMHUTEIILHON TKaHU, C TMOBEPXHOCTH KOTOPOW pacmojararTrcs siapa OAHOCIONHOro smnurtenus. Ha
cpe3e SUYHMKA BBISBJSIOTCS JBa BellecTBa — KOpKoBoe (mepudepudeckoe, 3aHUMAaroiee OOJBIIYIO
IUIONIa/Ib Cpe3a) U MO3roBoe, OJeHO OKpalleHHOe, KOTOPOE MOXKHO YBUAETh B LIEHTPE SIMYHUKA WU
Oonmumxe K mepudepun (3aBUCUT OT MeCTa CEUYEHHS OpraHa) M MPEJCTABICHO PBIXJION BOJOKHUCTOM
COEIMHUTENLHON TKaHBIO C OOJBIINM KOJIWYECTBOM COCYZOB. B KOPKOBOM BEIIECTBE pacIloararoTcs
GbomUKyIBl Ha pasHbIX cTragusx pa3BuTus. [lo mepudepun suyHMKa, MOA Kancyaol pacroiararoTcs
MHOTOYHCIICHHBIE, MEJIKHE, IapOBUIHON (POPMBI CTPYKTYpHI — pUMoOparanbHbie (omukynsl. Ux Hago
M3YYUTh TPU OOJIBIIIOM YBEIMUYEHUU. BHYTpH MEepBUYHOTO (POJUIMKYNIAa pacloiiaraeTcs OBOIUT MEPBOTO
MOPSIIKA C MENKO3EpHUCTONW 0a30(HUIbHON HUTOIMIa3MOM, SIpO pacroyiaraercs B IEHTpPEe, OKpaIIeHO
oneaHo 6azodmibHO. OBOIUT OKPYKEH OJHUM CIIOEM IUIOCKMX KJIETOK (DOJUIMKYISPHOTO SIUTEIHS.
CrpykTypHas u (U3HKO-XUMHYECKas OpraHu3alus MepBUYHOTO (POJUIUKYIIA CBUAETEIHCTBYET O TOM, UTO
PaCTONIOKEHHBIM B HEM OBOLIMT HAXOJIUTCS B Hadaje (as3wl «Mamoro pocta». bazodunus muTtoriasmsel
CBUJETENHCTBYET 0 HakoruieHuH B Hell PHK, yBenmuenus xonuuectBa pudbocom. Pactyiue Qommmkynb
MO>KHO OTIPEACTUTH M0 YBETUYCHUIO 00bhEeMa MOJIOBOM KJIETKH U U3MEHEHHUIO (DOJTUKYIISIPHOTO SITUTEIHS.
B oBomuTe mpoucxoAuT HAKOIUIEHHE TpaHyl kenTka. Hamo HailTu (omMKyIbl, OKPHITHIE OJTHUM CIOEM
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KyOMUYeCKUX, IWIMHIPHYECKUX  (OJUIMKYISIPHBIX  KJIETOK, JBYXCIOWHBIM H  MHOTOCIOHHBIM
(GOJITUKYISPHBIM JMUTEINEM. DTH H3MEHEHHS CBUJETCILCTBYIOT O MPUOOPETEHUU TOJOBOW KIIETKON
TOJICTOU (hOITUKYISAPHOU 0000uKH. B pacTymux ¢GoymKyaax BOKPYr OBOIUTa HEOOXOIUMO OTMETUTh
Hanuuue OJnectsmeil 000JI0UKH, KOTOpas IUIOTHO MPHJICKUT K OBOJIEMME M OKPAIMBAETCS B PO30BBIN
user. MHorma mexay Onectsmiei ¥ GOJHMKYIIPHOH 000J0YKaMU BHIHBI OTPOCTKH (POJUTHKYIISIPHBIX
KJIIETOK, (DOPMHUPYIONIUX JTYYUCTBIA BeHer. Ha Oosee mo3aHUX 3Tamax pocta MEXay (OJUTHKYISPHBIMH
KJIETKaMH TOSIBIISIETCSA MOJIOCTh, KOTOPAst 3all0JIHEHA KUIKOCThIO. [I0CTeeHHO 3Ta M0JIOCTh pacIupseTcs
u pacmersier GoIHMKyIspHyl0 000509Kky — popmupyercs ['paadoB my3sipek. ITO caMblii KPYITHBIH
(boJUHKyYNT Ha TUCTOJIOTHUYECKOM mpenapare. Hago paccmorpers obonouku 3penoro (oimmkyna. Camoit
BHYTPEHHEH sBIsieTCs (DOJUTMKYIsIpHAsi, KOTOpas 0Opa3oBaHAa HECKOJIBKUMH CIOSIMU (DOJUTUKYISIPHBIX
kiaetok. Ha ogHoM w3 momocoB (GoumMKylsipHas 000Ji0uka o0pasyeT yTOJIIEHHE — SHIEHOCHBIN
Oyropok, B KOTOpPOM pacIiojiaraeTcs IMoJioBasi KJIETKa, MOKphITas Tpemsi obGosoukamu. [Ipu Gosbiiom
YBEITUYCHUH BHUJIHO, YTO IIUTOIJIA3Ma OBOILIMTA UMEET 3€PHUCTYIO CTPYKTYPY M BKIIFOUCHHS, OKpPAIIICHHBIC
B KpaCHO-PO30BbIN 11BeT. CHapYyXU 3penblii (DOJUTUKYI MOKPHIT COCTMHUTEIFHO-TKAHHBIMUA 000JI0UYKaMH,
BBITIOJTHSFOITUMU 3aIIATHYIO U TPOPHUIECKYIO PYHKIIUH.

[Ipenapar 2: CnepmaTto3ouabl eTyxa. Ma3ok CriepMel.

Oxkpacka: jkeJie3HbI reMaTOKCUITHH.

YBenuuenue: 00JIbIIOE.

B Ma3zke Ha ManoMm yBENHMYEHWH HAaWTHU YYacCTOK, B KOTOPOM CIIEPMATO30UJIbI JEKAT OJUHOYHO.
Heo6xommumMo n3ydnTh OTACIBHO B3SATHIN CIIEPMATO30U/T C OOJIBIIIOTO YBETUYCHHUSI.

[TepenHsis yacTh ciepMaTo30M/ia MPECTAaBICHA HECKOIBKO BBITIHYTOW U U30THYTOM TOJIOBKOM, B
00J1aCTH KOTOPOW HAXOJUTCS KPYMHOE KOMmakTHoe siapo. [{uTorurazma obOpaszyeT HeOOJbIION 00070K
BOKPYT siipa. AKpocoma B TOJIOBKE CIIEPMATO30M1a BUIHA TOJBKO MPH AJIEKTPOHHOW MHUKPOCKOIHH. 3a
TOJIOBKOM clieyeT mieiika, KOTopasi CBSI3bIBACT rOJIOBKY CIIEPMATO30Ma C XBOCTUKOM.

[Ipenapar 3: CriepMaTo30u16I MOPCKOI CBUHKUA. Ma30K CIIEPMBI.

Okpacka: KeJe3Hblid FeMaTOKCUJIMH.

VYBenuuenue: 60JbII0E.

Ha wmamom yBenuueHuH B Ma3Ke MOXHO YBUAETH OOJBIIOE KOJMYECTBO CIEPMAaTO30HJIOB,
KOTOpbIE 4YacTO CKJIEMBAIOTCS TOJOBKamMH. BcriencTtBue 53TOro cosmaercsl BIEYaTIEHHE, 4YTO
CIEpMaTO30MIbl HMMEIOT HECKOJIbKO XBOCTUKOB. HeoOXoqumo HalWTH OJMHOYHO PAacCIOJIOKEHHbBIE
CHEePMAaTO30MIbl U U3YYUTh UX C OOJIBIIOrO yBeIMYeHUs. ['0JI0BKa criepMaTo30u/ia UMEET IPYILIEBUIHYIO
bopMy U COHECPKHUT SAOPO, KOTOpoe OETHO XPOMATHHOM W 3aHMMaeT OOJbIIYI0 YacTh TOJOBKH. B
MepeHeM OTJiese MOJIOBKHM pacrlojiaraercsi akpocoMa, uMmeromasi Gopmy MIOTHOTO, TEMHOOKPALIEHHOTO
KOJIMauka. 3a TOJIOBKOM pacrmoJiaraercs CBS3YIOIIUNA OTAed — I[Ieiika, B KOTOPOM HaXoJAATCs JIBe
LEHTPUOJIH, UMEIOIINE BU TEMHBIX MelKkuX Touek. [lleiika nmepexoauT B HEOOJBIIOE YTONIIEHHUE — TEJIO
CIepMaTo30H/ia, B KOTOPOM CKOHILIEHTPUPOBAHBI MHTOXOHIPWHU, BKIIOYEHHUS TIUKOT€HA M JPYTUX
MaKpO3pPrHUYeCKUX COCTUHEHH, 00eCIeUrBaIONINX CIepMaTo30u dHeprueil. XBOCTUK CIIepMaTo30uaa
COCTOUT U3 OCEBOM HHUTH, KOTOpas pPacCTET OT ILIEHTPUOIHU, MOKPHIT C MOBEPXHOCTH TOHKUM CIOEM
LUTOTLIIA3MBI.

[Ipenapat 4: JIpoGneHue 3apopliia JATyIKy (OJIHOE, HepaBHOMepHOe). MepuIuoHaIbHbIN cpe3
WUKPUHKU.

Oxkpacka: TeMaTOKCUIITNH — TUKPO(DYKCUH.

YBenuueHue: Maioe.

Hpobsimeecss S0 Jdydine u3ydaTh ¢ Majoro yBenudenws. [IpemapaT Hago OpHEHTHPOBATH
aHUMAaJIbHBIM TIOJIOCOM BBEpX. VKpUHKH, HCIONb3yeMBbI€ ISl MPUTOTOBJICHHUS TMpemapaTa, OOBIYHO
coctosT u3 2,4,8 u 60s1ee 61acTOMEpOB, HE BCE U3 KOTOPBIX MOMAAAI0T B MOJOCTh cedeHus. [losTomy ux
YHICIIO Ha Cpe3e 4allle BCero MEHbIe, YeM B IeNoil ukpuHke. Hamnuue Ha cpe3e AByX OlacTOMEpOB,
OTJICJICHHBIX MEPHIMOHAIBLHOW OOpOo370¥ APOOIEeHHS, CBUICTENBCTBYET, YTO NAHHBIA Cpe3 ClelaH C
UKpUHKA Ha CTaJdd JIBYX WU 4YeTbipex OmacromepoB. OOHapyKeHHE Ha Cpe3e JBYX MEIKHX
AHUMAaJIBHBIX 0JIACTOMEPOB U JIBYX KPYIHBIX BET€TaTUBHBIX OJACTOMEPOB, OT/ICIICHHBIX MEepPUAUaHATHHON
Y MHAPOTHON OGOpo3IamMu APOOICHUS, CBUIETENLCTBYET, YTO CPe3 CAENIaH ¢ MKPUHKU Ha CTaIUH BOCHMU
omactomepoB. Ha cpe3ax c¢ OonplIM YHUCIOM OIAacCTOMEPOB OOpaliaer BHHUMAaHHE OTUYETIMBOE
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pasnenenue OOpo3/IaMU aHUMAIBHBIX 0JIACTOMEpPOB, WX 3HAYUTENbHAs MUTMEHTAIMS M HEOOJbIIHe
pa3Mepsl 10 CPpaBHEHUIO C OJIacToMEpaMu BET€TaTUBHOTO TOJIIOCA.

IIpenapar 5: bnacryna narymku. MepuanoHanbHbIN Cpes.

Oxpacka: TeMaTOKCHIIUH - TUKPOPYKCHH.

YBenuueHue: Maioe.

JlaHHBIN Tpenapar JeMOHCTPHPYET HE TOJBKO OCOOCHHOCTH CTPOCHUS OJIACTYIBI JISTYIIKHA, HO U
oOmrue dYepThl OJACTYNI Pa3HBIX JKUBOTHBIX, YTO CBHJICTEIIBCTBYET OO0 OOIIMHOCTH TIPOUCXOXKICHHS
OPraHMYECKOTO MHpa U CIYKUT IPHUMEPOM Tapajlie/in3Ma B SBOIIOIMOHHOM Pa3BUTHHU CTPYKTYyp. [Ipu
YIaYHOM CEUYSHUWH 3apojibplllla BUJIHA €ro MUTMCHTUPOBAHHAS aHWMAJIbHAs YacTh — KpBIIIA, CBETIAs —
BETeTAaTHBHAS YacTh — JHO W PACIOJIOKCHHAs MEXIYy HHMH JKBAaTOPHANbHAS, WM «KpaeBas» 30HA.
CoxpaHeHHE pACIOJIOKEHUST ITHX YYAaCTKOB siflla B OJIacTyje OOBICHSICTCS TEM, YTO B IPOIECCe
OpoOJIeHUsT MaTepuai 3WUroThl TOYTH HE IEepeMelacTCs, a JIMIIb pPa3JIeseTcss Ha Bce OoJbIee
KOJIMYECTBO KJIETOK; B CYIIHOCTH, IPOWCXOJUT PACHpEleICHUe €IWHOW IMTOTUIa3Mbl SHIA MEXIY
obOpasyromumucs Onactomepamu. CreHka OmacTynsl — OjacTojepMa, MHOTOCIOWHA; OJacTOMEphI
pacToiO’)KeHbI HAa HECKOJBKHX YPOBHSAX, HE o00pasys MNpaBWIBHOTO pslia, YTO OOYCIOBIICHO
OCOOCHHOCTSIMU JpoOJieHUsT (K MEpPHJIMOHAIBHBIM U IIHPOTHBIM 0OOpO3JaM TMPHUCOCTUHSIOTCS U
TaHTCHIMAJIbHBIC). BcllecTBHE HEOAMHAKOBOW TOJIIWHBI  0JIACTOJEPMBI  TIOJIOCTH  ONACTYIBI  —
0JIaCTOIIEITh, PACIIONIOKEHA IKCIIEHTPUYIHO, OJTMKE K aHUMAJTLHOMY TIOJTIOCY. B aHMMaIbHOM 9acTH CTEHKA
OJacTyJIBI TOHKAs, COCTOMT M3 2—X PSJIOB MEJKHX, CILTIONICHHBIX KJIETOK MHOTOTpaHHOUW (opMmbl. OHH
COJIEp’KaT MUTMEHTHBIC 3epHa W 00pa3yroT SMHUTEIHUOTOO0HBIA TUTacT. B BereTaTHBHOW YacTH CTEHKA
TOJICTasl, COCTOMT HW3 MHOTHX CJIO€B OCCIOPSIOYHO PACIIOJIOKCHHBIX, MECTaMH Pa300IICHHBIX
HEOOJIBIIIMMH MIEISIMA KPYITHBIX KJIETOK MHOTOTPAHHOW M OKPYTJION (DOPMBI, 3arpyKeHHBIX JKeATOYHBIMH
BKIIFOUCHUSIMU. B «kpaceBoii» 30HE CcTeHKa OJacTylsl 00pa3oBaHAa KJICTKAMH CpEIHEH BEIHYUHBI,
COJIepKalIUMH HEOOJbIIOe KOJIMYECTBO MUTMEHTHBIX 3€peH U JKEITOYHBIX BKIIOYeHHH. VX pazmepsl u
OKpacka 0TOOpa)karoT MOCTENEHHBIA Mepexo/l OT 6JaCTOMEPOB aHMMAJIBHOIO MOJIOCA K BEr€TaTUBHOMY.
SAnpa 6imacromepoB 6eHBI XpoMaTHHOM. DUTyphl MUTO3a HAOMIOAAOTCS PEIKO.

[Ipenapar 6: I'actpyna nsarymku. CaruTTanbHBIA Cpe3.

Oxkpacka: TeMaTOKCUJINH - TUKPO(PYKCUH.

YBennuenue: Majoe.

[IpenapaT cieqyeT OpUEHTHUPOBATH CHMHHON CTOPOHOM 3apojpllia KBEpXy, Ha ATOH CTOpPOHE
HanOoJiee YeTKo 0003HaUYeHA CKIIaJIKa 0OpacTaHusl.

B 3aBucuMocTH OT CTEeNEeHHM 3aBEpUICHHOCTH IMpoliecca TacTPYNISUUU BBIICISIOT PaHHION,
CPEIHIOIO U TO3IHIOI0 TacTPYILy.

Ha cpese panHeil racTpynbl BHAHBI JIBa 3apOJbIIIEBBIX JUCTKA — JKTOJIEPMa U JHTOJAEpMa U
MEepPBUYHAS TMOJOCTh — OJIacToleNb. DKTOJepMa MOKPHIBAET OOJIBIIYI0O YAaCTh HApYKHOW MOBEPXHOCTH
3apojiplllla, OHA MHOTOCIIOMHA M COCTOUT W3 NUTMEHTUPOBAHHBIX KIETOK. DHTOJEPMa B OCHOBHOM
HAaXOJWTCS BHYTPHU 3apojpllia, MpEeACTaBlIeHAa KPYMHBIMH KJIETKAMH, COACPIKAIUMHU >KEITOYHBIC
BKioueHus. [Ipomecc oOpactanust ObIcTpee pacmpocTpaHseTcsl MO CHUHHONW CTOPOHE 3apoJibllia, TJIe
Kpail oOpacTaHUsi CTaHOBUTCS TOpCAIbHON Try0oil OGnacromopa — 3apOABIIIEBOIO OTBEPCTHS (3a4aTOK
MOJIOCTH TMEepBUYHON Kuiiku). Ha OpromiHoil cropoHe 3apojpiiia kpail oOpacTaHusl 3aMeTeH ciabee U
MIPEJICTaBJICH €/1Ba HaMeyarolleiicss BEeHTpasbHOM Tyboi Omacromopa. Mexay rybamu Oriactromopa
HaXOJHUTCS HECKOJIbKO BBICTYMAIOIIAs W3 3apOJbllla >KENTOYHas MNpoOKa, COCTOSIIAs W3 KPYIMHBIX
SHTOJIEPMANIbHBIX KJIETOK. Ha ToTambHOM mpemapaTe 3a4aToK MOJIOCTH MEPBUYHON KUIIKU MPEICTaBICH
CepIOBUIAHON OOpO37KOH, BO3HHKAIONICH BCIEACTBUE WHBATMHAIIMM W UMMUTPAIMU YacTU KIIETOK
OymayIiei Xoppl ¥ SHTOJEPMBI.

Ha cpe3e cpemneli racTpynbl BHJHA BO3HHKINAs BCJIEACTBUE Y/UIMHEHUS W YIIyOJIeHHS
CepIOBUIAHON OOPO3IKM TOJOCTh MEPBUYHOM KHUIIKK — racTporenb. Kpbla ractpoiens oOpa3oBaHa
MOJBEPHYBIIUMCS Yepe3 JOpcaibHyI0 T'yOy OiiacTornopa MarepralioM CEporo cepra, MpeaCTaBISIOIIUM
3a4aTOK CIHHHOW CTPYHY WJIM XOpAbl. JIHO MepBUYHON KHUIITKA 0Opa3oBaHO KIETKaMU BETETAaTUBHOTO
nmoiroca ObIBIIEH OnacTynbl. OTH KIETKH Takke OO0pa3yloT TOHKYIO MEPEeropojKy, OTICNSIONIYIO
OnacTorens oT racTpolieny. Ha 3Toit cTaauu BHYTPh 3apo/Iblliia MepeMeCcTUIICS MaTepuai ceporo cepna u
HEMUTMEHTUPOBAHHBIE KIETKH BET€TaTUBHOM YacTH OJIaCTYJIbI.
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Ha cpe3e mo3aHeii racTpylibl racTpoIeNib YBEIUYCHA B pa3Mepe, 0JIacToIeNlb B BHIE Y3KOU IIETH
CMelleHa K mepudepuH, 3a4aToK XOpPIAbl CBEPHYT B IUIOTHBIM TSK BaKyOJU3WPOBAHHBIX KIIETOK,
BEHTpaJIbHAS U JJOpcalibHas TYObI O1acTomnopa 4eTko 0003HaueHbl. bOKOBBIE TYOBI U CKJIa/IKa 0OpacTaHus,
3aMKHYTasi 10 KPYT'y, BUJIHBI B OOILIEM BHJE TOJBKO HA TOTAJIHHOM Iperapare. MaTepuall «KpaeBOu»
30HBI OBIBIIEH ONAaCTy/bl, MOABEPHYBINUKCS uepe3 OOKOBbIC T'yObl OJacToropa, pacripoCTpaHseTcs
BHYTPb 3apoJiblllla M JaeT HayaJlo CpPEeAHEMY 3apoibIIEBOMY JIMCTKY — Me3oaepme. Mesoaepma
MEpEMEIAETCS BIEPE] U BEHTPAIBHO MEXIY IKTOJAEPMON M PHTOAEPMOI U HE BXOJUT B COCTAB CTEHKU
nepBUYHON KKK, Marepuan Oyaymieil Xopabl HOrpyXKaeTcs BriyOb 3apojpllia, MO3TOMY MEpBHYHAS
KMIIKa HEKOTOPOE BpEMS OKa3bIBACTCS HE3aMKHYTOM Ha CBOEH JOpPCAIbHOM CTOpoHE. bracromop
IIPUKPBIT )KEITOUYHON MPOOKON U MMEET BUJ Y3KOU LIEH, PACOI0KEHHON MEX Y KEITOYHOU MPoOKOi
U JOpCalIbHOM Iry0OOi.

[Ipenapar 7: 3apoaplll Kypullbl Ha CTaAud OOpa30BaHMs TMEPBUYHON TMOJIOCKH (TOTAJTBHBIN
rpenapar).

Oxkpacka: reMaTOKCHIJIHH.

YBennuenue: Majoe.

Ha mamom yBennueHMHM OpUEHTHPOBATH 3apOJBIIIEBBIA JUCK IMHPOKOM CBETJIONW YacTbIO BBEPX
MoJIst 3peHusl. DTa 4acTb COOTBETCTBYET MEpeAHEMY KOHILy 3apojbliia. BHyTpeHHui otnen 3apojpliia
CBOOOJIEH OT KeJITKa U MMEET CBETIYI0 OKpacKy — cBersioe mnoJjie. LleHTpanbHas yacTh CBETJIIOrO MOJIA
MMeeT IpYIIEBUIHYI0 (GOPMY U Ha3bIBA€TCS 3apOJBIIIEBBIM IIIUTKOM, KOTOPBIM 0Opa3oBaiics BCIeICTBUE
CTYILIEHHUS KJIETOYHOTO MaTepuala, HAYIIero Ha MoCTpoeHue Tena 3apopia. Kierku HapyxHOTO oT/AEa
3apO/IBIIIEBOTO IMCKA COAEpXkAT KEJITOK — TeMHoe noJe. [lo cpeaHel TMHUU CBETIIOrO MOJs OT 3aHEro,
CYXEHHOT0, KOHIIa K MepeHEMY pacrojiaraercsi IepBUyYHas NoJjiocka, oOpa3yrolias Ha MepeHeEM KOHLE
YTOJIIIEHUE — TEeH3€HOBCKHUI y3enok. DOpMUPOBAHME JAaHHBIX CTPYKTYpP IPOUCXOIUT BCIEACTBHE
JBUKEHHSI KJIETOK MO KPasiM 3apOoAbIIIeBOr0 qucka. CTOJKHOBEHUE KIETOYHBIX MOTOKOB Y 3aIHET0 KOHIIA
3apOJIBIIIEBOTO JIMCKAa MPUBOAUT K (POPMHUPOBAHUIO TMEPBUYHON MONOCKU. BcenenctBue Toro, uto B
CpeIHeM OT/esie JBUKEHHE KIETOK Oosiee MeajeHHOe o0pa3yeTcsl MepBUYHBIN y3enok. B cpenneil yacTtu
MIEPBUYHOMN IOJIOCKU BBISBIISETCS CBETNasl MOJOCKAa — MEpBUYHAas O0po3/a, KOTOpas B I€H3EHOBCKOM
y3eJKe MEePEXOUT B MEPBUYHYIO SIMKY. DTU CTPYKTYphl (OPMHUPYIOTCS BCIAEACTBHE MUTPALIUU KJIIETOK B
MPOCTPAHCTBO MEXKAY SKTOJAEPMOM U SHTOAECPMOI.

[Ipenapar 8: [lepBudHast MoJg0CKa 3apoablia KypHUIlbl (TIOTIEPEYHBIA cpe3).

Oxkpacka: reMaTOKCHUJIMH.

YBenuueHue: Maioe.

Ha manom yBennueHMM HEOOXOIMMO BHayale MPaBUIBHO OPUEHTUPOBATH Mpenapar — CpeaHss
4acTh 3apoJblllia JOJKHA pacrojaraTthCs B IIEHTPE MOJS 3pEHUS, a TUIOTHBIA M IIUPOKUNA KIECTOYHBIN
cioil ¢ HeOonpImIMM yriayOjeHuem — cBepXy. CKOIUIEHHE KIETOK B IIEHTPE NPEIACTaBISIET COOOM
MepBUYHYI0 MOJOocKy. CBepxy wumeercs yriayOneHue — TMepBUYHAas O0po3jaka, oOpa3oBaBIIasCA
BCJIE/ICTBME MUTPAIMH KIIETOK MoJ 3KToepMy. [To 06e cTOpoHBI OT MEepBUYHOMN MOJTOCKU 3aPOIbIIICBBIH
MaTepuan pasJielieH Ha 3apoJbIIIeBble JIMCTKUA: IMOBEPXHOCTHO PACIOJIOKEHHYIO, Oojiee MOIIHYIO,
IUIOTHYI0, MHOTOCJIOHHYIO SKTOJEpPMY, TOHKYIO OJHOCIOMHYIO KHUIIEUHYIO SKTOJEPMY M JIEXKAIYIO
MEXIY HUMH PBIXJIYIO ME30JepMYy.

[Ipemapat 9: Helipyna asarymku (monepeyHslii cpes 3apobla).

Oxkpacka: TeMaTOKCUJINH - TUKPO(PYKCHH.

YBenuueHue: Maioe.

Heo0x011M0 opHeHTHPOBATh Cpe3 3apo/ibliiia JOpcaaTbHONW MOBEPXHOCThIO BBepX. Ha nopcanbHoM
CTOPOHE 3KTOoJepMa yroJuleHa. [Ipomecc HeMpynsiuuum HMHIYyHUPYETCS B3aUMOJEHCTBHEM Marepuaia
Oyaymiell Xopabl M PAacCMOJIOKEHHBIM HaJ HHUM YYacTKOM JIOpcajbHOW SKTOoAepMbl. B cuiry wux
HEMOCPEACTBEHHOI0 KOHTAKTa M MPOCTPAHCTBEHHOM B3aMMOCBS3M MaTepHall XOpAbl CBOPAYMBAETCS B
IUIOTHBIM KJIETOYHBIM TSsDK, @ y4acTOK SKTOAEPMBI, pacrojiararoluiicss Beimie, auddepeHupyeTcs B
HEpPBHYIO IUTACTUHKY. HepBHas miacTHMHKa BHaYale YTOJIIAeTCs, a 3aTeéM Mporudaercs C
dbopMmupoBaHreM HEpBHOTO >keloOka. [Ipm 3TOM Kpas HEpBHOrO >KenoOKa MPUIIOJHUMAIOTCS Haj
9KTOIEPMON U (HOPMHUPYIOT HEpPBHBIC BaduKu. Ha crajauu mo3aHeil HeWpymbl JSATYIIKH HEPBHBIE BAJTUKU
CpacTaroTCs, a HEPBHBIN >KEJI000K CBOPAYMBAETCSI B HEPBHYIO TpYOKy. TommuHa TaHHBIX 00pa3oBaHUN
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00yCJIOBJIEHa KaK POCTOM OOpa3yloUIUXCs KIETOK, TaK W YBEIMYCHHEM HX KOJUYECTBA B PE3yJbTaTe
npoiudepanuu. Lluronnazma JaHHBIX KIETOK COAEPKUT MUTMEHTHBIE 3epHa M HEOOJBIIOE KOJIMYECTBO
BKJIIOYCHUH KeNnTKa. Sapa KIeTok ONeHO OKpAIIeHBI, YTO CBHIETENBCTBYET O MX (YHKIMOHAIHHOMN
akTUBHOCTH. OcTanpHas 4acTh AKTOJAEPMBI MOIY4YMJIa Ha3BaHUE KOXXHOM 3KTOAepMbl. OHa B OCHOBHOM
OJTHOCJIOMHAsl 1 00pa3oBaHa MEJIKUMHU, TEMHOOKPAIICHHBIMH KJIETKaMH. B murTomiazme HaHHBIX KIETOK
coJiep)Karcss MUIMEHTHblE 3epHa. [loJ HEpBHBIM KENOOKOM HaXOAWUTCA XOpAa, KOTOopas COCTOUT U3
IUIOTHO PaCHOJIOKEHHBIX KIIETOK, C YETKO BBIPQKEHHBIMHM I'paHuliamu. [lepBuyHasi KuIKa 3aMKHyTa U
pacnionaraercs Huxe Xopapl. 110J10CTh NEPBUYHONM KMIIKH PaCIIOIOkKEHA IKCIIEHTPUYHO. BepXHssl CTeHKa
MIEPBUYHOM KHUIIIKU TOHKas, €€ KJIETKU COCTaBJISIOT KUIIEUHYI0 3KToAepMy. HkHAa cTeHka kuuiku 6osee
TOJICTasi M COCTOMT U3 KPYIHBIX KJIETOK, LIUTOIUIa3Ma KOTOPBIX Oorara >KEITOYHBIMHU BKIIOUEHUSIMH.
YacTp KJIETOK, NPHIIEKAIIMX K ITOJOCTH Pa3pylIeHa, YTO CBUAETEIBCTBYET O MPOLECCE UX ACCUMUIISALIAH.
JlaHHbBIE KJIETKH COCTaBIIAIOT JKEITOYHYIO SHTOZepMy. Me3oaepma oOpasyercs U3 MaTepuana «KpaeBoi»
30HBI ObIBIIEH OnacTynbl. OHa MpejcTaBlieHa ABYMs IIaCTaMU, UMEIOMIMX (GOpMYy KIIMHA, U COCTOUT M3
IJIOTHO PACIOJIOKEHHBIX KJIeTOK. OCTpble KOHIIbI KIIMHBEB CMBIKAIOTCSl Ha OPIOIIHOM CTOPOHE 3apo/iblila
MEXAY SKTOJIEPMOM M SHTOIEPMOM, a IIUPOKHE YYACTKU PACIIONIAraloTCcs 10 O0KaM OT XOP/Ibl.

[Ipenapar 10: 3apospiil Kypullbl Ha CTaJdd OOPa30BAaHMS OCEBBIX OPraHOB M CETMEHTAIUH
Me30/IepMbI (ITOTIEPEYHOE CEUEHUE 3apO/IbIIIa IIBITUIEHKA).

Okpacka: reMaTOKCHJIH.

YBennuenue: Majoe.

Ha manom yBenmueHnr He0OX0IMMO OPUEHTHUPOBATH MIpernapaT HEPBHOM TpyOKoil, KoTopas nMeeT
OBaJbHYIO (POpMy C MIENEBHIHOW TOJOCTHIO BBepX. Huke, moa HEpBHOW TpyOKOMW, pacrojaraercs
OecroocTHas CTPYKTypa — Xopjaa. BepxHsis moBepXHOCTh 3apo/ibiiia 00pazoBaHa 3KTOAEPMOM, HUKHSS —
KHIIIEYHOW SHTOAepMOi. Ham Hel pacmonaratoTcsi TOHKOCTEHHBIE TIOJIOCTH — 3aKJIaJKH OYyIyIIUX JIyT
aoptel. [lo GokaM OT OCEBBIX OpPraHOB pacrojararTcsi Me3oJepMa, B KOTOPOH MOKHO BBIJEIUTH
IAPOBUHBIE CTPYKTYpPhl COMHTBI, CETMEHTHBIE HOXXKH — HEPPOTOMBI, COCAUHSIOINIME COMHUTBI CO
crutanxHOTOMOM. CIIJITaHXHOTOM IMPEJICTaBJIeH IBYMS JIMCTKaMU: MMapUETAbHBIN 00palleH K IKToepMe, a
BHUCLIEPAJIBHBIA K DJHTOAEpME. Mexay [ByMs JIMCTKAMU CIUIAHXHOTOMA pACIOJaraercss LEelIoM —
BTOpUYHAs TOJIOCTh 3apojbliia. B mnepudepruyecknx dYacTsax mpernapara BHUAHBI BHE3apOJbIIIEBast
9KTOJEpPMa, BHE3APOJBIIIEBBIE JUCTKH ME30JI€pPMbl — NApPUETAIBHBIA M BUCLEPAIbHBIA, M JKEITOYHAs
SHTOJIEpMa. DTHU CTPYKTYpHI B JalibHEiIIeM OynyT MpUHUMATh ydacThe B 0Opa30oBaHHUM TYJOBHUIIHON U
AMHHUOTHUYECKOM CKJIaJ0K, CTEHOK JKEITOYHOrO MelKa. Mexy KEeITOYHOM DSHTOAEPMOW U
BHCLIEPAIBHBIM JINCTKOM CILTAHXHOTOMA HAaXOSATCSI KPOBSIHBIE OCTPOBKH, U3 KOTOPBIX OYAYT pa3BUBATHCS
KPOBEHOCHBIE COCY/IbI.

[Ipemapat 11: 3apoasiil Kypullbl Ha CTaJAud OOpa30BaHMSI OCEBBIX OPraHOB M CErMEHTAalUU
M€30/Ie€pMbI (TOTAIBHBIN Mpenapar).

Okpacka: reMaTOKCHJIMH.

VYBenuueHue: Maioe.

[Ipu Manom yBeIMYEHUH MOYKHO YBUJAETbH, UTO 3apObILI 3aHUMAET OCEBYIO YaCTh 3apOAbILIEBOTO
mucka. [lepennuii KoHel 3apo/iblilia OUYEPUUBAET IOJIOBHAS CKJIaJKa, epexoaaiias K3aId B TYJIOBHILHbIE
CKJIQJIKU. DTU CKJIAJKU, HAMPABJICHHBIE BIIIyOb 3apOJIBIIIEBOTO TUCKA, KOHTYPUPYIOT 3aPOAbII, OTICIISS
€ro OT BHE3apOJBIIIEBOrO IMpocTpaHcTBa. [lepenusiss yacth 3apojpliia 0OpazoBaia MO3TOBBIE MY3BIPH:
NepeHUH MO3rOBOM My3bIpb C OOKOBBIMHM BBIISTUMBAHUSAMH SIBJISETCS 3a4aTKOM KOHEYHOTO U
IIPOMEXYTOYHOTO MO3ra; CPeIHUN MO3TOBOM Iy3BIPh — 3a4aTOK CPEAHET0 MO3ra; 3aJHHUI Iy3bIpb YK€
MIOZIECTIEH HA JIBE YaCTHU: NEPEHs MPEICTABIAET 3a4aTOK MO3XKEUKa, 3a1HsAs1 — 3a4aTOK IPOJI0JIrOBaTOro
Mmo3ra. IlpomomkeHneM MO3roBBIX Iy3bIped K3aaM sBiseTcsl TpyOKa CHMHHOTO Mosra. Ha koHue
IIEPEAHETO MO3TOBOIO Iy3BIPs €ILIE COXPAHAETCS OTBEPCTHUE — HEBpOIOp. I1o cTopoHaM criMHHOrO Mo3ra
BUJHBI COMUTHI. TeHu 1mo OoKkamM OT COMHMTOB COOTBETCTBYIOT CIIaHXHOTOMY. Ha KaynaibHOM KOHIE
HEpBHas TpyOKa MEpeXOJUT B OCTATKU MEPBUYHOM IOJIOCKHM, KOTOpas Hcye3aeT MO Mepe pa3BUTHS
3apoapina. [lox 3agHUM MO3TOBBIM Iy3bIPEM, BIEPEIU OT COMHUTOB, BHJIEH KOHTYp 3adaTka cepila.
HenocpencTBeHHO 3a HUM PaclioyIO’KEHbl OTXOAAIINE B CTOPOHBI JKEITOUHbIE BeHBI. [lepudepuueckas
YacTh CBETJIOrO TOJS MpPeJCTaBiseT co0Oi BHE3apobIIIEBOE MPOCTPAHCTBO, UIpaloliee poiib
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COCYIUCTOTO II0JI; Ha HEM pPa30pocaHbl MHOTOUYHMCIIEHHBIE KpOBSIHBIE OCTPOBKH, HayMHAIOIIHME
COEJIMHATHCS BO BHE3APOABILIEBYIO COCYAUCTYIO CETh.
6. CamocrosiTeJibHasi padoTa 00y4alOLIMXCS ¢ JIEKTPOHOTPAMMAMM - CIIEPMATO30H/l, OBOIIUT
u3 (hOJUTHKYIIA SIMYHUKA, OBOIIMT EPBUYHOTO (HOILTHKYIA.
Bomnpocs! 11 NOATOTOBKHU 110 TeMe:
. DMOpuoIIorus KaKk HayKa, MOHITHE, BHJIbI, OCHOBHBIC HAIIPABJICHUSI.
. XapaKTepUCTHUKA MYKCKOU MOJIOBOU KIIETKH.
. XapaKTepUCTHKA KEHCKOM IIOJIOBOM KIIETKH.
. OTanyure noJIOBBIX KJIETOK OT COMaTHUECKHUX.
. Knaccudukanus sifiekJeTok 1o KOJIM4YeCTBY U XapaKTepy pacripeeseHHs KeJTKa.
. DMOpuoreHes: CTaJuu, IPOTHKEHHOCTb.
. OCHOBHBIE ITEPHOIbI SMOPUOTEHE3a, X OMOJIOTHUYECKUNA CMBICIL.
. OmnonoTBOpeHne: OMOJIOTHYECKUI CMBICI, CTAIHH.
. OceMeHeHue, OMOJIOTUYECKUI CMBICI. XapaKTepUCTHKA KamOIMTAlUd M aKpOCOMaJbHOU
peakuuu. BugocnenupuyHocTs.
10. CoOCTBEHHO OTIIOIOTBOPEHUE, OMOIOTUYECKHIA CMBICII, XapaKTEPHCTUKA.
11. IpoGnenue: OMOJOTUYECKHI CMBICH, OOPO3/bl, TUIIBI JpoOsieHuss. OCOOEHHOCTh KU3HEHHOTO
1MKJIa 6JJTaCTOMEPOB.
12. JIpoGnenune 3apojpillia YeJOBEKA: THIT JPOOJICHHUS, IPOJOJDKUTEILHOCTh, OCOOCHHOCTH.
CrpoeHue 651acTybl YeIoBeKa.
13. MmmmaaTaus: OMOJOTHYECKUI CMBICT, BPEMEHHAs XapaKTePUCTHKA.
14. Ctpoenue  7-mHeBHOTO  3apojbima.  CTpyKTypHO-(DYHKIIMOHAIbHAS ~ XapaKTEPUCTHKA
XOPHAJIBHOTO CHUMILIACTA.
15. lenuayansHas 000JI0YKa: TTOHATHE, CTpOEHUE, (YHKIIUH.
16. I'acTpynsuusi: THOHATHE, TPOLECCHl, CONPOBOXKIAIOIIME TracTpyisiuuio. BpemeHHas
XapaKTepUCTHUKA racTPYJIALUHU YEI0BEKa.
17. XapakrtepucTtuka paHHe# racTpysauun yeiaoBeka. Ctpoenue 14-1HEBHOTO 3apoplIia.
18. XapakTrepucTHrKa MOo3IHEH TaCTPYJISAIIHH.
19. Ilpe3ymnTuBHBIN MaTepuall: OHATHE, PACHIPEEICHHUE B TEJlE 3apOiblla.
20. OceBble Oprassl 3apo/blilia YeJI0BEKa: IIOHATHE, 3HaUCHUE.
21. Heilpynsauus: NoHATHE, MEXAaHU3MBbI, 3HaYEHHUE.
22. Cermenranus u 1upepeHIpoBKa ME301EPMBI.
23. TynoBuIIHAs CKJIagKa: MEXaHW3M 00Opa3oBaHMA. Poib TyJIOBHUIIHON CKIAJAKU B Pa3BUTUU
3apo/IblIIIa.
Bonpocel o Teme /151 CAMOCTOSITEILHOT0 H3Y4YeHHUsI 00yYAIOIIUMHUCS
Knerounas nerepMuHanys: NoHsATHE, OMOJIOIMUYECKOE 3HAUEHUE, IPUMED.
Knerounas murpauusi: noHsTHE, OUOJIOTHYECKOE 3HAYEHUE, IIPUMED.
Knerounas uHIyKuus: NoHsATHE, OMOIOIMYECKOE 3HAUEHHE, IPUMED.
Knerounas unterpanus: noHsrue, 6MOJI0rMYeCcKoe 3HaueHue, Ipumep.
Knerounas nuddepenunpoBka: noHsaTue, 6MOIOTHIECKOE 3HAUCHUE, IPUMEPHI.
OcemMeHeHue: MOHATHE, BU/BI, CTaAUU. BunocnenugpuuHocTs 0OCeMEHEHUs.
CoOCTBEHHO OIUIOJIOTBOPEHHE: OHOJIOTHYECKUH CMbICH, coObITus. BuaocneuuduuHocTh
COOCTBEHHO OIIOIOTBOPEHUSI.
XapakTepucTHKa U3MEHEHUH B AHLIEKIETKE B POLIECCe OIJI00TBOPEHHUS.
9. lpoGiienne: moHsATHE, OHONOTHYECKUH cMBICH. OCOOEHHOCTH JKM3HEHHOTO  IMKIIA
671acTOMEPOB.
10. Bopo3abl: mOHATHE, BUBIL.
11. Knaccudukanust TUIIOB APOOJIEHUS MO KOJUYECTBY M XapaKTepy paclpeiesieHHs *KeJTKa B
sire. XapakTepuCTHKA.
12. TacTpynsauus:  ompezeneHue, Ouojoruueckuil cmbica. Ilpomecchl, compoBoXkaaroIiye
racTpy/sui0. THIIBI racTpyIsALUN.
13. ITonsatue 06 0ceBbIX OpraHax, X 3HaUCHHE.
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14. Tlpe3yMTUBHBIN MaTepUai: MOHATHE, METObI BBISIBIICHUS IPE3YMTUBHBIX 3aKJI1aJI0K.

Tema: DOwmOpuonorus dyenoBeka. BHe3apoabllIeBble OpraHbl: MOHATHE, CTPOCHHE, (PYHKIHU.
Kpurnueckue nepuosl.

Heas 3ansTHA: U3ydnTth oOpa3oBaHme ©  MOpPOdYHKIMOHATBHBIE  OCOOCHHOCTH
BHE3apOIBIIIEBbIX OPraHOB, U3yYUTh OCOOCHHOCTH (DYHKIIMOHAILHOW CUCTEMbI MaTh — IUIAIEHTA — TUIOJI;
M3YYUTh MEXaHU3MBI BO3/ICHCTBHSI TEPATOTEHHBIX ()aKTOPOB HA PA3BUBAIOIIUIICS OPraHU3M; PACCMOTPETh
KPUTHYECKHE MTEPHO/JIbl SMOPUOTEHE3a YEIOBEKA; U3YUUTh MEXaHNU3Mbl aJaNTaluu IUI0a.

YuyeOHas kapTa 3aHATHS:

1. CoGecenoBanue 1Mo BOPOCAM TEMBI 3aHSTHS.

2. O60CHOBaHME THCTOJIOTHYECKUX TPENapaToOB U SJIEKTPOHOTPAMM.

3. CamocTosiTeIbHAsI paG0Ta 00Y4AKOIIMXCS € THCTOJIOrHYEeCKHMHU NpenapaTtamMu

[Ipenapat 1: 3apoapii popenu ¢ KeITOYHBIM MEIIKOM (TIONIEPEUHBIH cpe3).

Oxkpacka: TUKPOPYKCHH.

YBenuueHue: manoe.

Ha manom yBennuyeHuH HEOOXOOUMO HAWTH HEPBHYIO TPYyOKYy M COpPHUEHTHUPOBATH Ipenapar
9KTO/EpMOM BBepx mois 3peHus. [loa skrogepmMoil pacmojaraercss moJjias HEpBHas TpyOKa, HUXKe
HaxoauTcs Xxopaa. B OpromHoit o0nacTu Tena 3apojblilia HaXOAUTCS MEPBUYHAS KHIIKA, IO Nepudepun
OT KOTOPOH JIOKAJTU3YIOTCS cpe3bl He(pOreHHON TKaHU. B cTeHke ®eNTOYHOTOo MelIKa HaJlo pacCMOTPETh
YKEITOYHBIN AIUTENNN, KOTOPBIM Pa3BUBAETCS U3 KHIIEYHON SHTOJIEPMBI, © ME3EHXUMY C KPOBEHOCHBIMU
COCY/IaMH, Pa3BUBAIOLIYIOCA U3 BHE3APObIIIEBON Me30/iepMbl. [10I0CTh KENTOYHOTO MEIIKa 3aloJIHEHa
KEITKOM.

[Ipenapat 2: AnnaHTouC KypuIlbl (TOTAIBHBIN Mpenapar).

Okpacka: reMaTOKCHJIMH - 031H.

YBenuueHue: manoe.

Ha npenapate Ha MajaoM yBEIMUYEHHH XOPOLIO BUIHBI MHOTOYHMCICHHbIE KPOBEHOCHBIE COCY/IbI,
MEX]ly KOTOPBIMH PacloJlaraeTcsi COeIMHUTEIbHAS TKaHb.

[Ipenapar 3: AMHHOH 4YeoBeKa (TOTaTbHBIHN Mpenapar).

Oxpacka: reMaTOKCHIIMH-303HH.

VYBenudenue: 6obLIOE.

Ha Oouib1ioM yBeMYeHUN BUAHO, YTO KJIETKM aMHHUOTHUYECKOTO SIUTENHS IJIOTHO IpUjIeXaT Jpyr
K ApYry, IPaHUILbl MEXKIYy KIETKaMM CJIab0 pa3IM4MMBbl, [UTOIIa3Ma KJIETOK OJeHO OKpalleHa, sapa
pacriosiaratorcs B OJIUH CJIOH, YTO CBUJIETEILCTBYET 00 OJIHOCIOMHOCTH IUTEINHS.

[Ipenapar 4: [1noaHas 4acTh MIaleHThl (OTBECHOM cpe3).

Oxpacka: reMaTOKCHJIUH - 3031H.

VYBenuyeHue: Majoe.

Ha manoMm yBennyeHHH HEOOXOIMMO OpPHEHTUPOBATh Ipernapar TakK, YTOObl B BEPXHEM OT[Ele
1OJIL 3peHUsi ObUI PAcHoJIOkKEeH NPaBWIbHBIM psii 06a30(pUIbHO OKpAIIEHHBIX sJep KIETOK, KOTOphIe
COCTaBJISIIOT AMHUOTUYECKUN SMUTEINH. DTOT AMUTENUN BXOJUT B COCTaB CTEHKH aMHHUOHA M BBICTHJIAET
IUTALEHTY CO CTOPOHBI MOJIOCTU aMHUOHA. Ilox snurenueM pacnosaraercss TOHKasi NPOCIONWKa PBIXJION
COCIMHUTENILHOM TKaHW CTEHKH aMHUOHA. lIpM wm3rortoBiaeHMM npenapara CTEHKa aMHUOHA MOXKET
oTciauBaThes, 0Opa3ys menb. Huke pacnosaraercss 6osiee BbIpakeHHas MPOCIOHKAa COETUHMTENIbHOM
TKaHU, O0pasyromas XOpHalbHYIO IUIACTMHKY M CoJepiKalas IyMo4YHble KpPOBEHOCHBIE cocynsl. OT
XOPHAJIBHON IUIACTUHKH OTXOJAT BOPCUHKH. OIHAKO MeCTa OTXOXICHHS BOPCUH OT XOPUAIBHOU
IUIACTUHKM HE BCErjJa BHMJHBI Ha Impenaparax. Yamie Ha mpenapare BHUIHBI IONEPEYHBIE UM KOCO
MOTIEpEeYHbIe Cpe3bl PA3IMUHBIX BOPCUH PA3IU4HOM (OpPMBI M BEIUMYMHBL. B coeqMHMTENbHOTKaHHOM
OCHOBE BOPCHH BMJIHBI CpPE3bl KPOBEHOCHBIX COCYAOB. BOpCHMHKM M IulalleHTapHas 4acTb XOPUAIbHOU
TUTACTUHKHU TOKPBITHI clioeM TpodoObiacta. IHTEHCUBHO OKpAIlIeHHBIE €ro fpa pacroJiokeHsl B 1 — 2
psna. B tpodobnacte psiga BOPCHHOK MMEIOTCSI CKOTUICHHS siiep — MpoJuQepalioHHbIe TOYKH, KOTOpbIe
SBIISIFOTCSL MECTOM 00pa3oBaHMs HOBBIX BOPcHH. C MOBEPXHOCTH IUTOTpoQoOIacTa HAXOTUTCA HEXHAs
000JI0YKa C MHOYKECTBOM MEJIKUX SIEp - XOpHaJIbHBIN cuMIutacT. KHapyxu pacrosiaraercst OeckiieTouHast
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okcuuiabHast mMacca — (GUOPUHOM, KOTOPAas MOKPHIBAET KaK BOPCHHKH, TaK M IUIAIICHTAPHYIO 4YacTb
XOpHUAaJIbHOMN IIACTUHKU. [IpOCTpaHCTBO MEX1y BOPCUHKAMM — JIAKYHBI, 3aII0JIHEHO KPOBBIO Marepu. B
JETCKOM YacTH IJIALEHTHI MOXHO YBHUJIETh CPE3 CENThI (IIEPErOPOAKH), KOTOPBIE OTXOAAT OT Oa3zajabHOMU
IUTACTUHKM MAaTEPUHCKOM YacTH IUIALEHThl U JEJAT IUIalleHTy Ha JoJibku. CenThl Ha Ipernapare UMEroT
paznuuHyi0o GOpMy H BEIWYHHY, OOpa30BaHBl PHIXJION BOJIOKHUCTOW COCIUHUTEIHLHON TKaHbIO,
coJiepkalleil nenuayanbHble KIETKM U KPOBEHOCHbIE cocynbl. C MOBEPXHOCTU CENTHI TOXKE MOKPBITHI
budpuHOMIOM.

[Ipenapat 5: MaTepuHcKas 4acTh IUIALEHTHI (OTBECHOM cpe3).

Oxkpacka: reMaTOKCHJIMH - 031H.

YBenuuenue: Maioe.

MatepuHcKkas 4acTh IUIALEHThl COCTOUT U3 0a3aibHON MIACTUHKHU, NIPEACTABICHHON BbIPAKEHHON
MIPOCIOUKON pBIXJIOW BOJIOKHMCTON COEIMHUTENbHON TKaHu. ba3anbHas muiacTuHKa 00pa3oBaHa
JNelUyalbHOM 000J0YKOM, MO3TOMY €€ OTJIMYMTEIbHBIM MpPHU3HAKOM SBIAIOTCA JACLMyalbHbIE
(oTmagaromuye) KIETKHM — KPYHHbIE KJIETKH C KPYMHBIM 0a30(MIbHO OKpallleHHBIM SIpOM M OJieAHO
0a30QuIIbHO OKpallleHHOW IuTOoIUIa3Moi. ba3anbpHas miacThHKa pacnosaraercs mo kpato cpesa. [lpu
MajJoOM YBEJIMYEHUU HEOOXOIMMO OpUEHTHPOBATh Ipemnapar Oa3albHON MJIACTMHKOW KHU3y. Bces
OCTajibHasl 4acTh Ipenapara 3aHsATa MONEPEYHbIMH M KOCOIPOJOJBbHBIMH Cpe3aMH BOPCHUHOK. Mexay
BOPCHHKaMH pacrojiaraioTcs MOJIOCTH JIAaKyH, 3alloJHEHHbIE KpOBbio MaTepu. OT 0a3zaabHOW IMJIACTUHKU
OTXOJAT CENThl, KOTOPbIE BJAIOTCA B TOJILY IianeHTel. OHU He Bcerja nomnanarT B cpe3. Centsl Ha
npenapaTe UMEIOT pa3IuyHy0 (popMy U BEIMYUHY, 00pa30BaHbI PHIXJION BOJOKHHUCTOM COETUHUTENHHOM
TKaHblO, COJepKalllell NenuayalbHble KIETKH U KPOBEHOCHBIE cocyapl. CenThl U IUIalleHTapHas 4acTh
0a3aJIbHOM TUIACTUHKU C TIOBEPXHOCTH MOKPBITHI PUOPUHOUIOM.

[Ipemnapar 6: [TynoBuHa cBUHBH (TIOTIEPEIHBIHN CPE3).

Okpacka: reMaTOKCHJIMH - 031H.

YBenuueHue: Maioe.

Ha manom yBenuyeHHMHM Ha Cpe3€ BHIHBI [Ba apTEPUAIBHBIX COCyZla W TPU BEHBI, MEXAY
KOTOPBIMM PAacIoaraeTcss CTYyJCHUCTas COCIMHUTENbHAsA TKaHb. C IMOBEPXHOCTH IIyINIOYHBIA KaHATHK
MOKPBIT aMHHOTHYECKOH O0O0OJIOYKOM, KOTOpas XOPOLIO OIpENeNsseTcsl MO CI0K TEMHO OKpPalIeHHBIX
A1ep, JIeXKALUX 10 Iepudepun cpesa.

Bomnpocs! 111 IOATOTOBKH 110 TeMe:

1.Bue3apoipliieBble Opraibl: NOHATHE, 00IIee PYHKIHMOHAIBHOE 3HAUYCHHE.

2.7KenTo4HbIi MEIIOK: HICTOYHUK 00pa30BaHMsl, CTPOCHUE, 3HaUECHHUE.

3.AMHUOH: HCTOYHHUK 00pa30BaHusl, CTPOCHHUE.

4. OyHKIUA aMHHUOHA.

5.AnnaHTouC: CTpoeHue U (PYHKIMOHAIBHOE 3HAUCHHE.

6./crounuk oOpa3oBaHMsl U CTPYKTYPHO-(PYHKIIMOHAIbHBIE 0COOEHHOCTH ITyIIOYHOTO KaHATHKA.

7.1lnanenra: o0mas XxapakTepuCcTHKa, KIacCU(PUKALKs TIaLEHT.

8.001muii m1aH CTpoeHUs JETCKOM YacTH IJIalleHThl. XapaKTepUCTUKa BOPCHUH.

9.CTpyKTypHBIE 0COOEHHOCTH MaT€pPUHCKOM YacTH IJIalleHTHI.

10. HMcrtounuk oOpa3oBaHus U 3HAYCHHE (GUOPUHOU/IA.

11. TI'ematorutaneHTapHbli Oapbep: MOHATHE, CTPOCHHE, 3HAUCHHE.

12. ®yHKIMOHANBHOE 3HAYEHHE TUIAICHTHI.

13. Kpurtndeckue nepuo/ipl: MOHATHE, KiIacCU(UKaLS.

14. XapakTepucTuka OpraHHbIX KPUTHUYECKUX ITEPUOIOB.

15. TlonsaTtre 06 aganTanyy II0/1a K HAPYIICHUSM YCIOBUN BHYTPUYTPOOHOTO Pa3BUTHS.

16. MexaHM3MBI alaliTalliy Pa3BUBAIOLIETOCS OPraHU3Ma Ha pa3HbIX CTausAX IMOpHOTeHes3a.

17. Teparonorus kak Hayka. MeTo/Ibl CCIIEIOBAaHMSI B TEPATOJIOTHH.

18. Knaccuduxkanus TepaToreHHbIX (PaKTOPOB.

19. XapakrepucTuka SHIOT€HHBIX TEpPAaTOreHHbIX (DaKTOpoB. MexaHU3Mbl BO3JEHCTBUSA
HK30T€HHBIX TEPATOTEHHBIX (PaKTOPOB.

20. Knaccuduxanus BpoxKA€HHBIX TOPOKOB B 3aBUCHUMOCTH OT MEXaHU3Ma Pa3BUTHUS.

21. BpemeHnHast kiaccu(uKanus HIOPOKOB PA3BUTHS.
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22. Ilpu4nHBI U XapaKTEPUCTUKA TaMETOMATHA.

23. IlpuunHBI 1 XapaKTepUCTHKA O1acTOmaTHi.

24. Ilpu4uHBI U XapaKTepUCTUKA SIMOPHUOTIATHH.

25. Ilpu4nHBI U XapaKTepUCTUKA (EeTONaTUH.

26. XapaKTepuCTHKa IIOPOKOB Pa3BUTH BHE3APOIBIIIEBBIX OPraHOB.

Bonpocekl o Teme 1J151 CAMOCTOSITEILHOTO H3yYeHUS 00yYAIOIUMUCS

1. Bue3apoaplieBble OpraHbl: HOHATHE, oOmee (YHKIMOHAIBHOE 3HA4YE€HHE M Ipolecca
pa3BUTHS OpraHU3MA.

2. XapakTepuCTHKa BHE3apPOJBIIIEBBIX OPraHOB  MIEKomWTaromux. [lmamenrta:  oOmas
XapaKTePUCTUKA, KIaCCUPUKAIIHSL.

3. TlonsATHE O PYHKIIMOHAIBHOW CHCTEME «MaTh-TIIAEHTA-TIIIO.

4. Ponp pycCKHMX Y4Y€HBIX B pa3pabOTKe NpPEACTaBICHUN O (YHKIHMOHAIbHONW CHCTEME «MaTb-
IUTAIICHTa-TIIO/1».

5. XapakTepucTruka pernenTopHbIX MEXaHU3MOB OpraHu3Ma IUI01a U MaTepH.

6. XapakTepucTHKa PeryasTOPHBIX MEXaHM3MOB OPraHW3Ma TUI0JIa K MaTepH.

7. XapakTepuCTHKa UCTIOJHUTEIBHBIX MEXaHU3MOB OPTaHNU3Ma TII0JIa K MaTEePH.

CAMOCTOATEJIBHAS PABOTA

Tema: CneuuanbHble METOJbl H3YYEHHUS MHKPOOOBEKTOB — THUCTOXUMHUS (B TOM 4YHCIE
AJIEKTPOHHAS] TUCTOXUMHUS), painoaBTorpadus, UMMYHOTUCTOXUMUS, METOJ (HPaKIMOHUPOBAHUS KIIETOK.
MeTo/1bl HCCTeI0BaHUS KUBBIX KJIETOK — KYJIbTYPbl TKaHEH BHE- U BHYTPHU OpraHHU3Ma, KIOHHUpPOBaHHE,
o0Opa3oBaHHe reTepOKapUOHOB U THOPUIOB KJIETOK, MPHKU3HEHHAs OKpacka. DJIeKTPOHHAsT MUKPOCKOIIHUS
(TpaHCMUCCHOHHAS U CKaHUPYIOILAsA): XapaKTepUCTUKa METOa, TPUMEHEHHE B OMOJIOTUU 1 METUIIHE.

Bonpocsl mo Teme I CaAMOCTOSITEJIbHOIO M3y4YeHUsl (Clali-ipe3eHTAllud Ha 2-0OM
MPAKTUYECKOM 3aHSATHH).

1.I'ucroxumus (B TOM YHCII€ NEKTPOHHASI THCTOXUMHUS): XapaKTEPUCTHKA METOa, BO3MOKHOCTH
Ha COBPEMEHHOM dTare, IPUMEHEHHE B OMOJIOTUN U METUIIHE.

2.PammoaBTorpadus: XapakTepuCTHKa METOJa, BO3MOXXHOCTH Ha COBPEMEHHOM JTarle,
MIPUMEHEHHE B OMOJIOTUU U MEUIIMHE.

3.IMMYHOTUCTOXUMHUS: XapaKTEPUCTHKA METOJa, BO3MOXHOCTM Ha COBPEMEHHOM JTarle,
MIPUMEHEHHE B OMOJIOTUU U MEUIINHE.

4. Metoa ¢pakIMOHUPOBAHUS KJIETOK: XapaKTEPUCTUKA METOJ/a, BOZMOKHOCTU Ha COBPEMEHHOM
JTarne, NpUMEHEeHUe B OMOJIOTUU U METUIIIHE.

5.Metonapl uccleOBaHUsS JKHUBBIX KJIETOK — KYJIbTYpbl TKaHEW BHE- M BHYTPH OpraHu3Ma,
KIIOHUPOBaHUE, O0O0pa30BaHHWE TETEPOKAPUOHOB M THUOPHUIOB KIETOK, MPWKU3HEHHas OKpacka:
XapaKTepUCTHKA METO/Ia, BOBMOKHOCTH Ha COBPEMEHHOM JTare, IpUMEHEHHE B OUOJIOTUH U MEIULIUHE.

Cnucok Jureparypsbi:

1. Atnac MHKpPOCKONMHMYECKOTO U YIbTPAMUKPOCKOMHMYECKOTO CTPOEHHUS KIETOK, TKaHEed u
opranoB [Tekcr] : y4e0. mocobue / B.I.Emucees, 0.U.AdanacreB, E.®@.KotoBckuit u ap. - 5-e usn.,
nepepab. u gomn. - M. : Menununa, 2004. - 448 c. : ni. - (Yueb.mt. uig cTyA. Mea. By3oB). — ISBN 5-
225-04524-3

2. beikoB, Bmamumup JlazapeBuu. Ilutomormst m oOmas rtucroiorus. DOyHKIHOHAIbHAS
Mop(hoJIOTus KIETOK U TKaHel yenoseka [Tekcr] : yueO. ans By3os / B. JI. beikos. - CIIG. : Cotuc, 2007,
2011, 2013. - 520 c.

3. beiko, Bnamgumup JlazapeBnu. YactHas rucrtonorus venoseka (KparTkuit 0030pHBIN Kypc)
[Tekcr] : yue6. mis By3oB / B. JI. beikos. - CII6. : Cotuc, 2011, 2013. - 304 c. — ISBN 5-85503-116-0

4. T'ucronorusi, MUTOJOTUS U dMOpurosioTus. Atnac [DIeKTpoHHBIN pecypc] : ydyeObHoe mocobue /
brikos B.JIL., IOmkaHnesa C.N. - M. : I'DOTAP-Menua, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970432013.html
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http://www.studentlibrary.ru/book/ISBN9785970432013.html

5. I'ucronorus. Atnac Juis TPaKTHYECKHX 3aHATHH [DnexkTpoHHbli pecypc] / boiuyk H.B.,
UcnamoB P.P., KysuenoB C.JI., Yemsmmes .A. - M. : I'DOTAP-Memmua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html

6. ['ucronorus. Cxembl, TAOMUIBI U CUTYAIMOHHBIC 3a7a4d MO0 YACTHOW THICTOJIOTHH YelIOBEKa
[DnmexkTpoHHEIH pecype] : yuebnoe nmocodbue / Bunorpamos C.1O., Junases C.B., Kpumron B.B. u ap. -
M. : I'D0OTAP-Menaua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7. T'ucronorusi, SMOPHOJIOTHS, IUTOJIOTUS [DICKTPOHHBIA pecypc] : yueOHuK it By30B / Tlox
pen. DO.I'VmymbGekoBa, IO.AUenpmmeBa. - 3-¢ ma. - M. : I'DOTAP-Memma, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

8. I'mcrosorus, SMOPUOJIOTHs, IIUTOJIOTHS [ DIIeKTpOHHBIN pecypc] : yueOnuk / FO. U. AdaHaches,
H. A. IOpuna, E. ®. KoroBckuii u ap. ; mox pea. 0. U. AdanaceeBa, H. A. FOpunoii. - 6-¢ usn.,
niepepao. " JTOTI. - M. : I'S0TAP-Menua, 2016. -
http://www.studentlibrary.ru/book/ISBN9785970436639.html

9.Xymnkeiipa, JI. K. I'ucromorus [Tekcr] : atimac / JI. K. XKynxkeiipa, XK. Kapneiipo ; mep. ¢ anr,
nox pena. B.JL.BeikoBa. - M. : TDOTAP- Menua, 2009. - 576 c. — ISBN 978-5-9704-1352-4

10. Kysuenos, Cepreii JIbBoBuu. I'ncronorus, nuroiorus u smopuosorus [Tekcr] : yueO. mist
By30B / C. JI. Ky3nenos, H. H. Mymkam6apoB. - 2-e u3., ucnp. u jom. - M. : MUA, 2007, 2012. - 640 c.

11. Kyznenos, Cepreit JIbBoBHY. ATiIac Mo THCTOJOTHH, IIUTOJOTHH B 3MOpuojorun [Tekct] :
yue0. mocobue / C. JI. Ky3uenos, H. H. Mymkam6apos, B. JI. ['opsiukuna. - 2-¢ u31., nepepad. u A0l -
M. : MHUA, 2010. - 376 c. : um.

12. Msnenen, Oner JanwmmoBud. OCHOBBI ITUTOJIOTHH, SMOPHOJIOTHH W OOIIEH THUCTOJIOTHH
[Teker] : yae6. mocobue / O.[].Msnernen. - M. : Memumnuackas kaura; H.Hosropox: HTMA, 2002. - 367
C. - (YueO. muT. st MeJl. BYy30B).

13. Msnenen, Oner Janunosud. OcHOBBI YacTHOM rucrojorum [Tekcr] : yue6. mocodme / O.[1.
Msnenen. - M. : Meaumnunckas kaura; H.Hosropon: HITMA, 2002. - 374 c. — ISBN 5-86093-090-9

14. PyxoBoxactBo 1o rucrosioruu.B 2 1. [Tekcr] : yue6. mocobue / mon pen. P.K. /lanumnosa. - 2-¢
u3 ., uctp. u gom. - CII6. : CnerJlut.T.1. - 2011. - 831 c.

15. PykoBozactBo mno ructosiorun. B 2 1. [Tekcr] : yae6. mocodue / mon pea. P.K. Jlanumosa. - 2-¢
u3 ., uctp. u gom. - CII6. : CnerJlur.T.2. - 2011. - 511 c.

Tema: Apanranusi KJIETOK K MOBPEXAAIONIMM (haKTOpaM Ha MOJICKYJISIPHOM, CYOOPTraHOUIHOM U
opraHouHOM ypoBHsX. [loHsTHE 00 OOpPaTUMBIX W HEOOPATUMBIX H3MEHECHHSAX. XapaKTEPUCTHUKA
aronTo3a, OTIMYME OT Hekposa. JuddepeHnumpoBka kak Qakrtop amantanuu. BHyTpukieTouyHas
pereHepariys, ee 3HaUCHHUE B TIPOIIECCE AANTAIUK K MOBPEKAAIOIINM (haKTOpaM.

Bonpocskl o Teme 1J1s1 CAMOCTOSITETLHOTO H3YyYEeHUSI:

1.I'omeocTa3: MoHITHE, MEXaHU3MbI TOMEOCTa3a.

2.AnanTanys KIETOK K MOBPEXAAIOMIMM (DakTopaM Ha MOJICKYISPHOM, CYOOPTraHOWUIHOM |
OpPraHOMTHOM YPOBHSIX.

3.IlonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX H3MEHEHHSIX.

4.AnonTo3: UCTOPHUS OTKPBITHSI, IOHSATHUE, BUIBI allOTITO3a.

5.0akTOphl,  BbI3BIBAIOLIME  amonTo3. MexaHu3mbl  anonrto3a. V3MeHeHus — MmemOpaH
arnoNTOTHYECKUX KIETOK. BHOXMMHUYecKkHe Mpolecchl MU aromTo3e.

6.Mopdodomnoruueckas XapakTepUCTHKA allONTO3a, OTINYNE OT HEKpO3a.

7.3HayeHue arnonTo3a B aHTEHATAJIbHOM M [TOCTHATAIBHOM MEPHOJIE.

8.luddepenunpoBka kak hakTop ajanTaluu.

9.BHyTpHKIIeTOUHAs] pereHepanusi, €e 3HadeHWe B Mpollecce aJanTalud K MOBPEXJIAIOIIUM
¢baxTopam.

Cnmcok JiuTeparypsbi:

1. ATiiac MUKPOCKOTIMUECKOTO U YATPAMUKPOCKOTIMYECKOTO CTPOCHHUS KIETOK, TKAaHEH U OpraHoB
[Tekcr] : yueb. mocobue / B.I'.Enucees, F0.U.AdanacreB, E.®.KotoBckuii u ap. - 5-¢ usn., nepepad. u
nor. - M. : Menuuuna, 2004. - 448 c. : uin. - (Yue6.ut. ans crya. Meq. By3oB). — ISBN 5-225-04524-3
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http://www.studentlibrary.ru/book/ISBN9785970419199.html
http://www.studentlibrary.ru/book/ISBN9785970423868.html
http://www.studentlibrary.ru/book/ISBN9785970421307.html
http://www.studentlibrary.ru/book/ISBN9785970436639.html

2.bpikoB, Bragumup JlazapeBuu. Llutosmormss u oOmas rucrosorus. QOYHKIHMOHAIbHAS
MOpQoJIOrus KIETOK U TKaHel yenoseka [Tekcr] : yael. ans By30B / B. JI. beikos. - CII6. : Cotuc, 2007,
2011, 2013. - 520 c.

3.beikoB, Brnagummup JlazapeBuu. YUactHas rucronorus denoBeka (Kparkwii 0030pHBINH Kypc)
[Texct] : yae6. mis By3oB / B. JI. beikos. - CII6. : Cotuc, 2011, 2013. - 304 c. — ISBN 5-85503-116-0

4.T'ucToJIOrHs, IUTOJIOTH M AMOpHoorusa. Atiac [DIeKTpoHHBIH pecypc] : yueOHOe mocooue /
brikoB B.JIL., IOmkaHnesa C.N. - M. : I'DOTAP-Menua, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970432013.html

S5.T'mcronorusa. Atnac Ui TpakTUYECKUX 3aHATHN [DnexkTpoHHBIH pecypc| / boiuyk H.B.,
HUcmamo P.P., KysmemoB C.JI., UYememmes .A. - M. : I'DOTAP-Memma, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html

6.'mcromorust. Cxembl, TaOJWIBI M CUTYallMOHHBIC 3aJa4d IO YaCTHOW THCTOJIOTHMH YeIOBEKa
[DnexTponHbIit pecype] : yuebHoe nocodue / Bunorpanor C.1O., Juuases C.B., Kpumron B.B. u gp. -
M. : ITD0OTAP-Menaua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7.T'uctonorusi, SMOPHOJIOTHSI, IUTOJIOTHUS [ DNEKTPOHHBIN pecypc] : yueOHuK aiist By30oB / [lox pe.
D.I''Ynymo6ekoBa, FJ.AYenpimeBa. - 3-¢ wu3a. - M. : TIDOTAP-Memua, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

8.I'ucToorust, SMOPHOJIOTHs, LIUTOJIOTUS [ DIEKTpOHHBIH pecypc] : yueOnuk / FO. . Adanacnes,
H. A. IOpuna, E. ®. KotoBckmii u np. ; mox pea. 0. U. AdanaceeBa, H. A. IOpuHoii. - 6-¢ u3n.,
niepepao. " JTOTI. - M. : I'SOTAP-Menua, 2016. -
http://www.studentlibrary.ru/book/ISBN9785970436639.html

9.Xymnkeiipa, JI. K. I'ucromorus [Tekcr] : atimac / JI. K. XKXynkeiipa, XK. Kapneiipo ; nep. ¢ anri.,
nox pena. B.JL.BeikoBa. - M. : TDOTAP- Menua, 2009. - 576 c. — ISBN 978-5-9704-1352-4

10. Kyznenos, Cepreit JIbBoBud. I'mctomorus, muronorus u smopuosiorus [Tekcr] : yuel. mus
By30B / C. JI. Ky3nenoB, H. H. Mymkam6apoB. - 2-¢ u3z., uctp. u gon. - M. : MUA, 2007, 2012. - 640 c.

11. Kyznenos, Cepreit JIbBoBHY. ATiIac MO THCTOJOTHH, IIUTOJOTHH M 3MOpuoiorun [Tekcr] :
yue6. mocobue / C. JI. Ky3nernos, H. H. Mymkam6apos, B. JI. 'opsiukuna. - 2-e¢ uzn., nepepab. u mor. -
M. : MUA, 2010. - 376 c. : n.

12. Msanenen, Oner [lanunoBwd. OCHOBBI ITUTOJIOTUM, SMOPHOJIOTHH U OOIIEH THUCTOJOTUH
[Tekct] : yae6. mocobue / O.J[.Msnenen. - M. : Meaunmackas kaura; H.Hosropoa: HI'MA, 2002. - 367
C. - (YueO. muT. st MeJl. BYy30B).

13. Mapgenen, Oner JanunoBud. OcHOBBEI YacTHOM THcTonoruu [Tekcer] : yue6. mocooue / O./1.
Msnenen. - M. : Meaumunckas kaura; H.Hosropox: HI'MA, 2002. - 374 c. — ISBN 5-86093-090-9

14. PykoBoxactBo 1o rucrosioruu.B 2 1. [Tekcr] : yue6. mocobue / mox pea. P.K. /lanumnosa. - 2-¢
u3 ., uctp. u gom. - CII6. : CnerJlur.t.1. - 2011. - 831 c.

15. PykoBoactBo 1o ructonoruu. B 2 1. [Tekcr] : yue6. mocobue / nox pen. P.K. Jlanunosa. - 2-e
u3 ., uctp. u jgom. - CII6. : CnerJlur.t.2. - 2011. - 511 c.

Tema: MexKieTOYHbIE B3aUMOICHCTBHSI — T'yMOpaJIbHbIE, PELIENITOPHBIE, B3aUMOAEHCTBHE Yepe3
BHEKJIETOYHBIH MaTPUKC U LIEJICBUIHbIE KOHTAKTHI.

Bomnpocsl mo Teme A1 CaMOCTOSATEIbHOTO H3YYCHHUS:

1. ITonsaTHe o KneToyHOU curHanu3anuy. CUrHajabHbIE MOJIEKYIIBI U UX XapaKTEPUCTHUKA.

2. llonsiTe O mNapakpUHHOM, AayTOKPUHHOM, SHJIOKPMHHOM M HHTPAaKPUHHOM MeXaHM3Max
JEWCTBUS CUTHAJIbHBIX MOJIEKYJI.

3. Crpykrypa MmemOpaHHoro penentopa. CUrHanu3alus ¢ y4acTHEM KIETOYHbBIX PELENTOPOB.

4. Bunpl MeMOpaHHBIX PELIENTOPOB U UX XapaKTepUCTHKA.

5. OCHOBHbBIE CHCTEMbl BHYTPUKJIETOUHOH Iepeqauyd TOpMOHAIbHOrO curHaia. CrepouaHas
CUTHAJIbHAs CUCTEMA.

6. Monnble kaHanmpl: oOLIas XapaKTepHCTUKA, pOJib B THepepade curHaiga. OcoOEHHOCTh
(YHKIMOHUPOBAHUS HOHHBIX KaHAJIOB.

7. BropuuHble MECCEH]IKEPHI.
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8. Penenitopsl, cBsizanHbIe ¢ G-OenkaMu.

9. Posb BHEKJIETOYHOTO MATPUKCA B MEKKJICTOYHBIX B3aMOJICHCTBUSX.

Cnucok JIuTepaTypshl:

1. Atmac MUKPOCKOIHUYECKOTO W YIbTPAMHKPOCKOMUYECKOTO CTPOSHUS KIETOK, TKaHeH |
opranoB [Tekct]: y4e6. mocobue / B.I.Enucees, }0.1.AdanacseB, E.®@.KotoBckuit u np. - 5-e¢ usm.,
nepepad. u pom. - M.: Menununa, 2004. - 448 c.: wi. - (YueO.mT. st ctyn. men. By3oB). — ISBN 5-225-
04524-3

2. beixoB, Bmamumup JlazapeBuu. Ilutonoruss u oOmas rucronorus. DyHKIMOHATBHAS
MOPQOJIOTHs KIETOK u TKaHeH yenmoBeka [Tekcr]: yue6. mis By30B / B. JI. Brikos. - CI16.: Cotuc, 2007,
2011, 2013. - 520 c.

3. beixoB, Bmagumup JlazapeBuu. YactHas rucrosiorusi denoBeka (Kparkwii 0030pHBIA Kypc)
[Tekcr]: yue6. ans By3oB / B. JI. Beikos. - CII6.: Cotuc, 2011, 2013. - 304 ¢. — ISBN 5-85503-116-0

4. Twucronorusi, MUTOJOTHS U dSMOpHoIoTHs. ATiIac [DNeKTpOHHBIN pecypc]: yuebHoe mocobue /
Brixos B.JL., IOmikannesa C.H. - M.: I'S0TAP-Menna, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970432013.html

5. T'mcromorms. ATnac mis TpaKTHYECKUX 3aHATHM [DnekTpoHHBIM pecypc] / boruyk H.B.,
UcnamoB P.P., Kysuwenos C.JI., Yensime FI.A. - M.: TID0TAP-Megma, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html

6. Tuctomorus. Cxembl, TaOJUIBI M CHUTYAIIHOHHBIC 3a/1a9M 10 YaCTHOW TMCTOJIOTHH YEIIOBEKa
[DnexTponHbIi pecypc]: yuebHoe mocodue / Bunorpamos C.1O., Quuases C.B., Kpumron B.B. u ap. -
M.: TDOTAP-Meama, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7. T'mcromorus, SMOPHOJIOTHS, MUTOJIOTHS [DIEKTPOHHBIA pecypc]: yueOnuk it By3oB / [lox
pen. DO.I.VmymbekoBa, l.AUempmmeBa. - 3-¢ ma. - M. I'DOTAP-Memma, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

8. T'mcronorus, »MOpUONOTHA, IUTOJOTHS [DIEeKTpoHHBIN pecypc]: yueoHuk / 1O. W.
AdanaceeB, H. A. FOpuna, E. ®. KotoBckuit u np.; mox pea. 0. . AdanaceeBa, H. A. FOpunoii. - 6-¢
M3, niepepao. u JIOTL. - M.: I'DOTAP-Menua, 2016. -
http://www.studentlibrary.ru/book/ISBN9785970436639.html

9. Xynkeiipa, JI. K. I'ucronorus [Tekcr]: atnac / JI. K. XKynxketipa, XK. Kapneiipo ; nep. ¢ anrim.,
nox pen. B.JL.BeikoBa. - M.: I'DOTAP- Menua, 2009. - 576 c. — ISBN 978-5-9704-1352-4

10. Kysnuenos, Cepreii JIbBoBuu. ['mctonorus, nurosoruss u smoOpuosorus [Tekcr]: yued. mis
By30B / C. JI. Ky3nenos, H. H. Mymkam6apos. - 2-¢ u3., uctp. u jon. - M.: MUA, 2007, 2012. - 640 c.

11. Kysuenos, Cepreii JIbBoBHY. ATiac MO THCTOJOTHH, IUTOJIOTHH M AMOpuonorun [Tekcr]:
yue6. mocobue / C. JI. Ky3nenos, H. H. Mymkam6apos, B. JI. 'opsiukuna. - 2-e¢ usn., nepepad. u zom. -
M.: MHUA, 2010. - 376 c.: u.

12. Mspnenen, Oner JanunoBud. OCHOBBI IUTOJOTHH, SMOPUOJNIOTHMH U OOLIEH THUCTOJIOTHUU
[Tekct]: yue6. mocooue / O.JI.Msuenen. - M.: Menununckas kaura; H.Hosropoa: HITMA, 2002. - 367 c.
- (Yueb. murT. a1 MeJl. By30B).

13. Msnenenu, Oner J{anunoBud. OcHoBBI yacTHOUM ructonoruu [Tekcr]: yue6. mocobue / O.[1.
Msnenen. - M.: Meaununckas kaura; H.Hosropox: HITMA, 2002. - 374 ¢. — ISBN 5-86093-090-9

14. PykoBoactBo mo rucrosioruu.B 2 T. [Tekcr] : yue6. mocobue / mon pea. P.K. Jlanunosa. - 2-e
u3 ., uctp. u joi. - CI16.: CnenJlut.1.1. - 2011. - 831 c.

15. PykoBoactBo mo rucrosiorud. B 2 1. [Tekcr]: yae6. mocobue / mon pea. P.K. Jlanunosa. - 2-e
u3 ., uctp. u joi. - CI16.: CnenJlut.1.2. - 2011. - 511 c.

Tema: DMOpHOHANBHBIH U MOCTIMOPHOHANIBHBIA T'€MOIO33: TIOHATHE, CTAJIUU, XapaKTePUCTHKA
cTajIui.

Bonpocsl mo TeMe I cCaMOCTOSTEIbHOI0 U3YYCHHUS:

1.5MOpHOHANIBHBIN TeMOTI033: IOHATHE, IEPUOBI, HCTOPUS U3YUCHUSI.

2.XapaKkTepuCTHKa BHE3aPOIBIIIEBOTO (3KEITOYHOTO) MeproIa.
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3.XapakTepucTrka renaTo-jiueHanbHOro mepuoaa. (OCOOCHHOCTHM TeMolod3a B IICUCHW,
CEJIe3CHKE, TUMYCE, TUM(POTUUECKUX y3Iax.

4. XapaKTepucTHKa MEAYJUIIPHOTO ITEPHO/IA.

5. DpUTPONO33: OCHOBHBIE CTA/INU, 3AKOHOMEPHOCTH, IPOIOJKUTEIIBHOCTD.

6. ['paHynONMTONO33: OCHOBHBIE CTAIUU, 3AKOHOMEPHOCTH, MPOI0DKUTEIIEHOCTD.

7.MOHOITUTOITI033: OCHOBHBIC CTA/INU, 3aKOHOMEPHOCTH, TIPOJAODKATEITHHOCTD.

8.JIuMdoIMTOM0A3: OCHOBHBIC CTAIHMH, TPOJOHKUTEIHFHOCTh, 3aKOHOMEPHOCTH.

9. TpomMOOIUTOOA3: OCHOBHBIC CTAHH, 3aKOHOMEPHOCTH, ITPOJIOJDKUTEIBHOCTD.

Cnucok JIuTepaTyphl:

1. T'ucromorus, SMOPHUOJIOTHS, IUTOJIOTHS [ DIEeKTPOHHBIN pecypc] : yueonuk / FO. . Adanackes,
H. A. IOpuna, E. ®. KotoBckuii u jap. ; mox pen. 0. 1. Adanacsesa, H. A. FOpunoii. - 6-¢ us.,
nepepad. u goim. - M. : TOOTAP-Menua, 2016
https://www.studentlibrary.ru/book/ISBN9785970436639.html

2.Ky3uenos, Cepreii JIbBoBuY. ['mcTomorus, nurosoruss u sMmoOpuosorus [Tekcr] : yueb. mis
By30B / C. JI. Ky3nenos, H. H. Mymkam6apoB. - 2-¢ u3., ucrp. u ot - M. : MUA, 2007, 2012. - 640 c.

3.beikoB, Bmagumup JlazapeBmu. YactHas rucrosnorus denoBeka (KpaTkuii 0030pHBIN Kypc)
[Tekcr] : yue6. mist By3oB / B. JI. Beikos. - CII6. :Cotuc, 2001, 2011, 2013. - 304 c. — ISBN 5-85503-
116-0

4.T'uctonorus, SMOPUOJIOTHS, IUTOJIOTHS [ DIEKTPOHHBIN pecypc] : yueOHuK mist By3oB / [lox pe.

O.I''Ynymbexoa, FJ.AUenpmmeBa. - 3-¢ wmw3n. - M. : IDOTAP-Memma, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html
5.Aynuosiekuu o TUCTOJIOTHH B dhopmarte .mp3. Pexxum JIOCTyTA:

http://www.morphology.dp.ua/ mp3/

Tema: TIponsBoaHbIE KOKH: UCTOYHUKH PA3BUTHS, CTPYKTYPHO-()YHKIIMOHAIBHBIE 0COOCHHOCTH,
BO3PACTHBIC U3MEHEHHUSI.

Bonpochl o Teme 11 CAMOCTOSITEILHOTO U3yYeHHS

1. Bonocel: HICTOYHUKH Pa3BUTHS, Pa3HOBUIAHOCTH, OCOOEHHOCTH CTPOCHUS, (DYHKIIUH.

2. TloToBbIe xee3bl: UICTOYHUKU PA3BUTH, 0COOCHHOCTH CTPOCHHS, THIT CEKPEIIH, 3HAUCHHE.

3. CayibHBIC JKEJE3bl: HCTOYHHMKH PA3BUTHS, CTPOCHHUE, THUIl CEKpeluH, (YHKIIMOHAIBHOE
3HAYCHHE.

4. Hortu: NCTOYHHMKHU Pa3BUTUSI, OCOOCHHOCTH CTPOCHHUS, (PYHKITHH.

5. Bo3pacTHbie 0COOCHHOCTH KOXKH U €€ TPOU3BO/IHBIX.

Crucok JuTepaTyphbl:

1. T'ucromorus, SMOPHOJIOTUs, IUTOJOTHS [ DIEKTPOHHBIN pecypc] : yueOnuk / FO. U. Adanacnes,
H. A. IOpuna, E. ®. KotoBckuii u ap. ; mox pena. FO. 1. AdanaceeBa, H. A. Opunoii. - 6-¢ usm.,
repepao. u JIOII. - M. : I'SOTAP-Menna, 2016
https://www.studentlibrary.ru/book/ISBN9785970436639.html

2. Ky3nenos, Cepreit JIbBoBuu. ['mctosorusi, mutosoruss u smOpuosiorus [Teker] : yued. mus
By30B / C. JI. Ky3nenos, H. H. Mymkam0apoB. - 2-e uzn., uctp. u goim. - M. : MUA, 2007, 2012. - 640 c.

3.beikoB, Brnagumup JlazapeBuu. YUactHas rucrtonorus uenoBeka (Kpatkuii o030pHBIN Kypc)
[Tekcr] : yue6. mns By3os / B. JI. beikos. - CII6. :Cotuc, 2001, 2011, 2013. - 304 c. — ISBN 5-85503-
116-0

4.T'ucronorusi, IUTOJIOTUS U dMOpuUooTHs. ATiac [DIEeKTPOHHBIN pecypc] : ydyebHoe mocoodue /
BrixoB B.JL, IOmkannesa C.1N. - M. : I'S0TAP-Menna, 2015. -
https://www.studentlibrary.ru/book/ISBN9785970432013.html

S5.'ucronorus. ATnac Uisi MPaKTUYECKUX 3aHITHNA [DneKTpoHHBIM pecypc]| / boituyk H.B.,
UcnamoB P.P., Kysuenos C.JI., UYensmmes I.A. - M. : IDOTAP-Memua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html
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6.I'ucrosorus. Cxembl, TaOIHUIBI W CUTYAIIMOHHBIC 3aJaYd MO YaCTHOW THUCTOJOTHH YeIOBEKa
[DnmexkTponHEIH pecype] : yuebnoe nmocobue / Bunorpamos C.1O., Iunases C.B., Kpumron B.B. u np. -
M. : I'DOTAP-Menaua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7.I'uctoiorusi, SMOPHOJIOTHS, IIUTOJIOTHS [ DIEKTPOHHBIN pecypc] : yueOHuK jutst By30B / [loj pen.
O.I'.'Ynymb6ekoa, IO.A.UenpimeBa. - 3-¢ wmw3g. - M. : TIDOTAP-Memma, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

8.Kyznenos, Cepreii JIbBoBU4. ATiac 1o TUCTOJIOTUH, TUTOIOTUN U dSMOpuonorun [Teker] : yueo.
nocobue / C. JI. Ky3uenos, H. H. Mymkamb6apos, B. JI. T'opsukuna. - 2-¢ u3n., nepepad. u gom. - M. :
MHUA, 2002, 2006, 2010. - 376 c. : un. — ISBN 978-5-8948-1834-4

9. Ayauoneknuu no TUCTOJIOTUH B dbopmarte .mp3. Pexum JocTyna:
http://www.morphology.dp.ua/_mp3/

Tema: Hepsnas cucrema. CnunHodt wmo3r. HepBuble y3mbl. Mopdonornyeckas ocHOBa
pedIIEKTOPHOM JIeATSIILHOCTH HEPBHOU CHCTEMBI.

Bomnpocel mo TeMe AJ151 CAMOCTOSITEILHOTO H3YYEHHS:

1. VicTOYHWKH U OCHOBHBIC ATAITbl Pa3BUTHSI HEPBHON CHCTEMEI.

2. AHaTOMHYECKOE CTPOCHHE CITMHHOTO MO3Ta.

3. XapakTepHucTHKa Ceporo BEIeCTBA CITMHHOTO MO3Ta.

4. Twurbl HEPBHBIX KJIETOK CIIMHHOTO MO3Ta.

5. XapakTepucTHKa sSep 3aTHETO pora CIIMHHOTO MO3Tra: CTPOSHHUE, 3HAYCHUE.

6. XapakTepucTHKa sep MPOMEKYTOYHOH 30HBI CHUHHOTO MO3Ta: CTPOCHHE, 3HAUYCHHUE.

7. XapakTepuCcTHKa sIep MepPeIHUX POTOB CIIMHHOTO MO3Ta: CTPOSHUE, 3HAUCHHE.

8. XapakTepucTuka OesIoro BelecTBa CIMHHOTO MO3Ta.

9. [oHsTHE O MPOBOAALIMX MYTAX COMHHOTO Mo3ra. Knaccudukarus.

10. JlmuHHBIE IPOBOAIIME TIYTH CIMHHOTO MO3Ta: UX 00pa30BaHME, paCIOIOKEHNE, 3HaUYCHHUE.

11. TloHsTHE O KOPOTKUX MPOBOISIINX MYTSX.

12. CnuHHOMO3roBOH y3€J1: HCTOYHUK Pa3BUTHS, CTPOEHHUE, 3HAUCHUE.

13. Tlonsitue o peaeKTOpHOM ayTe.

14. PednexropHas agyra COMaTHYECKON HEPBHOW CHCTEMBI.

15. Ocobennoctu pedIeKTOPHOU IEATEILHOCTH Y ICTCH.

Cnucok JurTeparyphbl:

1.ATnac MUKPOCKOTIMYECKOTO U YIBTPAMHUKPOCKOIIMYECKOIO CTPOCHHUS KIIETOK, TKaHEH U OpraHoB
[Texcr] : yueb. mocodue / B.I'.Enucees, F0.1.AdanacweB, E.®.KoToBckuii u ap. - 5-¢ u3z., nepepad. u
not. - M. : Meaunmna, 2004. - 448 c. : wi. - (Yae6.1mmT. 1 cTyd. Mea. By3oB). — ISBN 5-225-04524-3

2.beikoB, Bmamumup JlazapeBuu. Ilutomoruss u oOmas rucrojorus. DOyHKIHMOHAIbLHAS
MopQoJorus KIeToK 1 TKkaHel uenoBeka [Tekcr] : yueb. ms By3oB / B. JI. beikos. - CIIO. : Cotuc, 2007,
2011, 2013. - 520 c.

3.brikoB, Bmamumup JlazapeBuu. YactHas ructonorus yenoBeka (KpaTkuii 0030pHBII Kypc)
[Tekcr] : yue6. nis By3oB / B. JI. beikos. - CII6. : Cotuc, 2011, 2013. - 304 c. — ISBN 5-85503-116-0

4.T'uctonorus, MUTOJOTUS U 3MOpHoorusi. Atnac [DneKTpoHHBIN pecypc] : yueOHoe mocobue /
brikoB B.JL, IOmikaHnesa C.I. - M. X I'DOTAP-Menua, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970432013.html

S5.I'uctonorusi. Atnac Ansi TpakTHUECKUX 3aHATUN [DnekTpoHHBIH pecypc] / boituyk H.B.,
UcnamoB P.P., Kysuenos C.JI., UYemsmmes I.A. - M. : IDOTAP-Memua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html

6.I'ucronorusi. Cxembl, TaONUIBI U CUTYAallMOHHBIE 33/1a4l MO YACTHOW THCTOJOTHMH 4YeIOBEKa
[DnexkTpoHHEIH pecype] : yuebnoe nmocobue / Bunorpamos C.1O., lunases C.B., Kpumron B.B. u ap. -
M. : I'D0TAP-Menaua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7.I'uctonorusi, SMOPHUOJIOTHS, IUTOJOTUS [ DIEKTPOHHBIN pecypce] : yueObnuk ans By3oB / [lox pen.
D.I'.Ynymb6exoa, IO.A.UenpimeBa. - 3-¢ wmw3g. - M. : TIDOTAP-Memua, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html
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8.I'mctonorusi, sSMOpPHOJIOTHs, UTOJOTHS [ DNEKTPOHHBIN pecypc] : yueoHuk / FO. U. Adanacoes,
H. A. IOpuna, E. ®. KotoBckuii u np. ; nmoa pen. 0. M. AdanacweBa, H. A. IOpunoii. - 6-¢ usm.,
nepepao. u JOT. - M. : I'50TAP-Menua, 2016. -
http://www.studentlibrary.ru/book/ISBN9785970436639.html

9.Kynxeiipa, JI. K. 'ucronorust [Tekct] : arnac / JI. K. XKynkeiipa, XK. Kapueiipo ; nep. ¢ aHri.,
nox pen. B.JL.beikoBa. - M. : TDOTAP- Meaua, 2009. - 576 c. — ISBN 978-5-9704-1352-4

10. Kysnenos, Cepreii JIbBoBuu. ['mcronorus, nutonorust U smoOpuomnorus [Tekcr] : ydel. ans
By30B / C. JI. Ky3nenos, H. H. MymikambapoB. - 2-e u3n., ucrp. u goi. - M. : MUA, 2007, 2012. - 640 c.

11. Ky3neuos, Cepreii JIbBoBUY. ATiIac MO TMCTOJIOTHUH, LIUTOJIOTUU U 3MOpuosorun [Tekcr] :
yue6. nocobue / C. JI. Ky3nenos, H. H. Mymkam6apos, B. JI. I'opsukuna. - 2-¢ u3f., nepepad. u Jom. -
M. : MUA, 2010. - 376 c. : n.

12. Msanenen, Omner JlanunoBud. OCHOBBI IIUTOJIOTHH, SMOPHOJOTHHA M OOIIEH THUCTOJOTHH
[Teker] : yae6. mocobue / O. 1. Msnernen. - M. : Memumuackas kaura; H.Hosropox: HTMA, 2002. - 367
C. - (YueO. muT. nst MeJl. BYy30B).

13. Msanenen, Oner JlanunoBud. OcHOBBI YacTHOU THcTooruu [Tekcr] : yueb. mocodue / O. /1.
Msaenern. - M. : Meaumunckas kaura; H.Hosropoa: HTMA, 2002. - 374 ¢. — ISBN 5-86093-090-9

14. PykoBojctBo 1o rucroiorun.B 2 1. [Tekct] : yue6. mocobue / mox pexn. P.K. Jlanunosa. - 2-¢
u3 M., ucnp. u gotn. - CII6. : CnerJIuT.T.1. - 2011. - 831 c.

15. PykoBojcTBO 1o rucrosiorud. B 2 1. [Tekcr] : yae6. nocodue / mox pen. P.K. [lanuora. - 2-¢
u3 M., ucnp. u gotn. - CII6. : CnerJIut.T.2. - 2011. - 511 c.

Tema: llenTpanbuas HepBHas cuctema. Kopa Gonbiux nmomymapuii. Mo3:xedok.
Bomnpocsl mo Teme 11 CAaMOCTOSITEILHOIO U3YYEHHS:
Hcrounukn pa3BUTHS KOPBI OOJBITNX TOTYIIAPHH.
HeiiponanpHbIi cOCcTaB KOPBI OOJIBIINX TOJTYIIAPUH.
[{uToapXUTEKTOHMKA KOPBI OOJIBIINX TOTYIIAPHIA.
MuenoapXuTEeKTOHUKA KOPBI OOJIBIITUX MOTYIIapHA.
[IpencraBneHne o MOy ILHON OpraHU3AMH KOPHI OOIBIIMX MOTYIIAPUM.
OyHKIHMOHATIBHOE 3HaYCHHE KOPBI OOJBIINX MOTYIIapUi.
X0/ HEPBHOTO UMITYJIbCA B KOPE OOJIBIINX MOTYIIaApUi.
OO01uit I1an cTpoeHus Mo3kedka. LIuToapXuTeKTOHUKA KOPhI MO3KEUKa.
Xapaxtepuctuka addepeHTHbIX U 3((HEePEHTHBIX HEPBHBIX BOJOKOH MO3KEUKA.
10. XapakrepucTuka riMajlbHOTO COCTaBa KOPbI OOJIBIINX NOTYIIApUNA U MO3KEUKA.
11. TTonsaTue o reMarosHIE(HATUICCKOM Oapbepe U €ro 3HaYCHHE.
Crucok JuTepaTyphbl:
1.ATnac MUKPOCKOTIMYECKOTO U YABTPAMHKPOCKOIMYECKOTO CTPOCHHUS KIIETOK, TKaHEH U OpraHoB
[Tekct] : yue6. mocobue / B.I'.Enucees, 10.1.AdpanacseB, E.®.KoToBckuii u ap. - 5-¢ u3., nepepad. u
not. - M. : Menununa, 2004. - 448 c. : . - (Yae6.1mmT. 1 cTyd. Mmea. By3oB). — ISBN 5-225-04524-3
2.beikoB, Bmamumup JlazapeBuu. Ilutomoruss u oOm@as rucrojorus. DOyHKIHMOHAIbLHAS
MopQoJorus KIeToK U TKaHel denoBeka [Tekcr] : yue6. nmns By3oB / B. JI. beikos. - CII0. : Cotuc, 2007,
2011, 2013. - 520 c.
3.boikoB, Bmagumup JlazapeBuu. YactHas ructonorus uenoBeka (KpaTkuii o030pHBIA Kypc)
[Tekct] : yueb. niis By3oB / B. JI. beikos. - CII6. : CoTuc, 2011, 2013. - 304 c. — ISBN 5-85503-116-0
4.T'uctonorus, MUTOJOTUS U 3MOpHosorus. ATiac [DJeKTpoHHBINH pecype]| : yueOHOe mocobue /
brikoB B.JL, IOmikaHnesa C.N. - M. X I'DOTAP-Menua, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970432013.html
S5.I'mctonorusi. Atnac Ans TpakTHUYECKHUX 3aHATHH [DnekrpoHHbIH pecypc| / boituyk H.B.,
UcnamoB P.P., Kysuenos C.JI., UYensmmes I.A. - M. : IDOTAP-Memua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html
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6.'mcronorusi. Cxembl, TaOJIUIBI U CUTYallMOHHBIC 33/la4¥ MO0 YAaCTHOW THCTOJIOTHH YeJIOBEKa
[DnmekTpoHHEIH pecype] : yuebnoe nmocobue / Bunorpamos C.1O., Junases C.B., Kpumron B.B. u ap. -
M. : I'D0TAP-Meaua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7.I'ucronorus, SMOPHUOJIOTHs, IIUTOJIOTHS [ DIEKTPOHHBIN pecypc] : yueOHUK Juis By30B / [lo pen.
O.I''Ynymb6exoa, IO.A.UenpimeBa. - 3-¢ w3g. - M. : TIDOTAP-Memma, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

8.I'mcromnorusi, SMOPHOJIOTHs, UTOJIOTHS [ DIEKTPOHHBIN pecypc] : yueonuk / FO. U. Adanacees,
H. A. IOpuna, E. ®. KotoBckuii u np. ; moa pen. 0. M. AdanacweBa, H. A. IOpunoii. - 6-¢ usm.,
nepepao. " JOTI. - M. : I['50TAP-Menua, 2016. -
http://www.studentlibrary.ru/book/ISBN9785970436639.html

9.Kynxeiipa, JI. K. I'ucronorus [Tekct] : arnmac / JI. K. XKynkeiipa, K. Kapneiipo ; nep. ¢ anri.,
nox pena. B.JL.BeikoBa. - M. : TDOTAP- Menua, 2009. - 576 c. — ISBN 978-5-9704-1352-4

10. Kysuenos, Cepreii JIbBoBuu. ['mctonorus, nutonorust U smOpuonorus [Tekcr] : ydel. mns
By30B / C. JI. Ky3nenos, H. H. MymkambapoB. - 2-e u3n., ucrp. u joi. - M. : MUA, 2007, 2012. - 640 c.

11. Ky3neuos, Cepreii JIbBoBUY. ATJIac MO THCTOJIOTHUH, LIUTOJIOTUU U 3MOpuosiorun [Tekcr] :
yue6. mocobue / C. JI. Ky3nenos, H. H. Mymkam6apos, B. JI. I'opsukuna. - 2-¢ u3f., nepepad. u Jom. -
M. : MUA, 2010. - 376 c. : m.

12. Msaneneu, Omner JlanunoBud. OCHOBBI IHUTOJIOTHH, 3MOPHUOJOTHHM M OOIIEH THCTOJOIHH
[Teker] : yae6. mocobue / O.[l.Msnenen. - M. : Memumuackas kaura; H.Hosropox: HTMA, 2002. - 367
C. - (YueO. muT. st MeJl. BYy30B).

13. Mapenen, Oner JlanuwnoBud. OcHOBBI YacTHOU THcToorHM [Tekct] : y4ed. mocobue / O./[1.
Msgenern. - M. : Meaumunckas kaura; H.Hosropoa: HTMA, 2002. - 374 ¢. — ISBN 5-86093-090-9

14. PykoBojcTBo 1o ructoioruu.B 2 1. [Tekct] : y4e6. mocobue / mox pexa. P.K. Jlanunosa. - 2-¢
u3 ., uctp. u gom. - CII6. : CnerJlur.T.1. - 2011. - 831 c.

15. PykoBojctBo 10 rucrosnoruu. B 2 T. [Tekcr] : yue6. mocobue / mox pen. P.K. lanmnosa. - 2-¢
u3 ., uctp. u gom. - CII6. : CnerJlur.T.2. - 2011. - 511 c.

Tema: BereraTuBHas HepBHas CHUCTEMA.

Bomnpocsl mo Teme IS CAaMOCTOSITEILHOIO U3YYEHHS:

1.IlonaTe o BereTaTMBHOW HEpBHOW cucreMe. OOmMA IIaH CTPOCHHUA, (YHKIIMOHAIBHOE
3Ha4YEHHUE.

2.ITapacumnaTruyecKkasi BEreTaTUBHAsi HEPBHAS CHCTEMA: CTPOEHHE, PACIIONI0KEHHE LEHTPaIbHbIX
U nepudepuyecKrx OTIEIOB.

3.CTpoeHne U pacroJIO)KEHHE HEPBHOTO Y3ja IapacUMIAaTHUYeCKOW BEreTaTUBHOM HEpBHOM
CUCTEMBI.

4.PednektopHas ayra napacuMIIaTUYeCKOil BEreTaTUBHOW HEPBHON CHUCTEMBI.

5.Cumnaruueckass BereTaTuBHAas HEpPBHAs CHCTEMA: CTPOCHHE, PACIOJOXKEHHE HEHTPAIbHBIX H
nepudeprudecKkux OTAEIOB.

6.CTpoeHue U pacmnosiokKeHHe HEPBHOTO y3J1a CUMIIATUYECKOM BEereTaTUBHOM HEPBHON CHUCTEMBI.

7.PednexkropHast 1yra CHMIaTHYECKON BEreTaTUBHOW HEPBHOW CHUCTEMBI.

Cnucok Jureparypbi:

1.Atnac MUKPOCKOITMYECKOTO M YJIBTPAMUKPOCKOITMUYECKOTO CTPOEHHSI KJIETOK, TKaHEH U OpraHoB
[Tekcr] : yueb6. mocobue / B.I'.Enucees, F0.1.AdanacveB, E.®.KoToBckuit u np. - 5-e¢ usn., nepepad. u
nor. - M. : Menuuuna, 2004. - 448 c. : ui. - (Yue6.1ut. ans ctya. Meq. By3oB). — ISBN 5-225-04524-3

2.beikoB, Bmamumup JlazapeBuu. Ilutomormst m  oOmas rtucrosorus. DOyHKIMOHAIbHAS
MophoJIorus KIEeTOK M TkaHel yenoseka [Tekcr] : yueO. ans By3os / B. JI. beikos. - CII6. : Cotuc, 2007,
2011, 2013. - 520 c.

3.boikoB, Bmagumup JlazapeBuu. YactHas ructonorus uenoBeka (KpaTkuii 0030pHBIA Kypce)
[Tekcr] : yueO. mis By3oB / B. JI. beikos. - CII6. : Cotuc, 2011, 2013. - 304 c. — ISBN 5-85503-116-0
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4.T'ucTosiorus, MUTOJOTHS U IMOpuosiorus. ATiiac [DneKTpoHHBINH pecype]| : yaeOHoe mocobue /
brikoB B.JL., IOmkaHieBa C.Nn. - M. : I'DOTAP-Menua, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970432013.html

5.I'mcronorusi. Atnac aisi TPaKTHYECKUX 3aHATUH [DnekrpoHHBIH pecypc| / boituyk H.B.,
UcnamoB P.P., Kysueno C.JI., UYempmmes I.A. - M. : ID0OTAP-Memua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html

6.'mcronorusi. Cxembl, TaOJIMIBI U CHUTYallMOHHBIC 33JIa4M MO0 YACTHOW THCTOJIOTHH YeJIOBEKa
[DnmexTponHEIH pecype] : yuebnoe nmocodbue / Bunorpamos C.1O., Junases C.B., Kpumron B.B. u ap. -
M. : I'D0TAP-Menaua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7.I'ucronorus, SMOPHUOJIOT s, IIUTOJIOTHS [ DIEKTPOHHBIN pecypc] : yueOHUK it By30B / [loa pen.
O.I'.'Ynymb6ekoa, IO.A.UenprmeBa. - 3-¢ wmw3g. - M. : TIDOTAP-Memma, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

8.I'mcromnorusi, SMOPHOJIOTHS, IUTOJIOTHS [ DIEKTPOHHBIN pecypc] : yueonuk / FO. U. Adanacbes,
H. A. IOpuna, E. ®. KotoBckuii u np. ; moa pen. 0. U. AdanacweBa, H. A. IOpunoii. - 6-¢ u3m.,
nepepao. u JIOT. - M. : I'DOTAP-Menua, 2016. =
http://www.studentlibrary.ru/book/ISBN9785970436639.html

9.Kynxeiipa, JI. K. I'ucronorus [Tekct] : arnmac / JI. K. XKynkeiipa, K. Kapneiipo ; nep. ¢ anri.,
nox pena. B.JL.BeikoBa. - M. : TDOTAP- Menua, 2009. - 576 c. — ISBN 978-5-9704-1352-4

10. Kyznenos, Cepreii JIbBoBuY. ['mcrosiorus, mutosiorus U smopuosiorus [Teker] : y4ed. s
By30B / C. JI. Ky3nenos, H. H. Mymikam0apoB. - 2-e u3n., uctp. u joir. - M. : MUA, 2007, 2012. - 640 c.

11. Ky3neuos, Cepreii JIbBoBUY. ATiIac MO TUCTOJIOTHUH, LIUTOJIOTUU U 3MOpuosiorun [Tekcr] :
yue6. mocobue / C. JI. Ky3neno, H. H. Mymkam6apos, B. JI. ['opsukuna. - 2-¢ u3f., nepepad. u JIom. -
M. : MHUA, 2010. - 376 c. : um.

12. Mspnenen, Oner JlanmmoBwd. OCHOBBI IIMUTOJOTHH, AMOPHOJIOTMH W OOIIEH THCTOJIOTHUHU
[Texct] : yae6. mocobue / O.J[.Msnenen. - M. : Meaunmackas kaura; H.Hosropoa: HI'MA, 2002. - 367
C. - (YueO. muT. njst MeJl. BYy30B).

13. Msnenen, Oner [lanunoBud. OcHOBBI YacTHOU ructosoruu [Tekct] : yued. mocooue / O./[1.
Msnenen. - M. : Meaunuackas kaura; H.Hosropox: HITMA, 2002. - 374 ¢. — ISBN 5-86093-090-9

14. PykoBojctBo 1o ructojiorun.B 2 1. [Tekcrt] : yue6. mocodue / mox pen. P.K. Jlanunonsa. - 2-¢
u3 ., uctp. u gom. - CII6. : CnerJlut.t.1. - 2011. - 831 c.

15. PykoBojcTBo 110 rucrosnioruu. B 2 T. [Tekcr] : yue6. mocodue / mox pen. P.K. lanmnosa. - 2-¢
u3 ., uctp. u gom. - CII6. : CnerJlur.t.2. - 2011. - 511 c.

Tema: Opranbl 4yBcTB. OpraH 3peHus.

Bomnpocsl mo Teme 11 CAMOCTOSITEILHOIO U3YYEHHS:

AHaTOMHUYECKOE CTPOCHHE I1a3a.

PazButue oprana 3penus.

Ckiiepa: HCTOYHUK pa3BUTHS, CTPOCHUE, pereHepalys, NUTaHue, 3HaUeHHeE.
PoroBuna: nCTOUHHMK pa3BUTHUSL, CTPOCHUE, pEreHEpaLlusl, IUTAHUE, 3HAUCHHE.
Cocynucrtast 0607109Ka TJ1a3HOTO S0JI0KA: UCTOUHUK Pa3BUTHUSA, CTPOCHHE, 3HAYCHHE.
HeitponanbHbIil COCTaB CETUATKH.

XapakTepuCTUKA CIIOEB CETYATKH.

XapakTepucTika (pOTOpeleNnTOPHBIX KIETOK.

MUuKpOCKOMYECKOE CTPOCHUE TUTMEHTHOTO IUTEINS.

10. XapakTepucTuka aKKOMOJJAIIMIOHHOTO arapara rjasa.

11. XapakTtepucTuka JUONITPUIECKOTO armapara riasa.

12. MexaHuU3M CBETOBOCIPUSITHUS.

13. TloHATHE O CIEMNOM ISTHE U O KEJITOM ISTHE.

Cnmcok ureparypsl:
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1.ATnac MUKPOCKOTIMYECKOTO U YIBTPAMHKPOCKOITUYECKOTO CTPOCHHUS KIIETOK, TKaHEH U OpraHoB
[Tekct] : yue6. mocobue / B.I'.Enucees, 10.11.AdpanacseB, E.®.KoToBckuii u ap. - 5-¢ u3j., nepepad. u
not. - M. : Menutuna, 2004. - 448 c. : wi. - (Y4e0.1uT. s crya. Mea. By3oB). — ISBN 5-225-04524-3

2.bvikoB, Bnagumup JlazapeBuu. Iluromorus wu oOmas rucronorus. DyHKIHOHATbHAS
MOpQoJOrus KIETOK U TKaHel denoBeka [Tekcr] : yuel. ans By30B / B. JI. beikos. - CII6. : Cotuc, 2007,
2011, 2013. - 520 c.

3.beikoB, Bmamumup JlazapeBuu. YactHas ructonorus yenoBeka (KpaTkuii 0030pHBIN Kypc)
[Tekcr] : yae6. ms By3oB / B. JI. Beikos. - CII6. : Cortuc, 2011, 2013. - 304 ¢. — ISBN 5-85503-116-0

4.TucTOoJIOTHs, ITUTOJIOTUST U AMOpHOJorus. Atiac [DIeKTpOHHBIN pecypc] : yueOHoe mocooue /
brikoB B.JIL., IOmkaHnesa C.N. - M. : I'DOTAP-Menua, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970432013.html

5.I'mctonorus. ATtmac Ui TpaKTHYSCKUX 3aHATHN [DnexkTpoHHBIM pecypc| / boiuyk H.B.,
UcnamoB P.P., Kysuenmos C.JI., UYensmmer I.A. - M. : IDOTAP-Memua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html

6.'mcronorusi. Cxempl, TaOJHIBI U CHTYallMOHHBIC 3a/1a4l MO0 YACTHOW THICTOJIOTHH YeJOBEKa
[DnexTponHbIit pecype] : yuebHoe nocodue / Bunorpagos C.1O., Huuases C.B., Kpumron B.B. u gp. -
M. : ITD0OTAP-Menaua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7.I'ucTonorus, SMOPHOJIOTHS, ITUTOJIOTHS [ DNEKTPOHHBIN pecypc] : yaeOHuK s By30B / [lox pen.
O.I''Yaymo6ekoa, IO.A.UenprmeBa. - 3-¢ wmw3g. - M. : TIDOTAP-Memma, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

8.I'mctomorus, SMOPHOJIOTHS, IUTOJIOTHS [ DNEKTPOHHBIH pecypc] : yueonuk / FO. U. Adanacbes,
H. A. IOpuna, E. ®. KotoBckuii u np. ; mox pen. 0. U. AdanacweBa, H. A. IOpunoii. - 6-¢ usn.,
nepepao. u JIOTI. - M. : I'0TAP-Menua, 2016. -
http://www.studentlibrary.ru/book/ISBN9785970436639.html

9.XKymnkeiipa, JI. K. I'uctonorus [Tekcr] : atnac / JI. K. Xynkeiipa, XK. Kapnetipo ; nep. ¢ anri.,
nox pen. B.JL.beikoBa. - M. : I'DOTAP- Menua, 2009. - 576 c. — ISBN 978-5-9704-1352-4

10. Ky3nenos, Cepreii JIbBoBu4. ['mcronorus, mutonorus u smoOpuosiorus [Tekcr] : ydel. mms
By30B / C. JI. Ky3nenos, H. H. Mymkam6apoB. - 2-¢ u3., uctp. u gon. - M. : MUA, 2007, 2012. - 640 c.

11. Kyznenos, Cepreli JIbBOBHY. ATiac MO THCTOJOTHH, MUTOJOTHU U dMOpuosorun [Teker] :
yue6. mocobue / C. JI. Ky3nenos, H. H. Mymkambapos, B. JI. 'opsiukuna. - 2-e¢ usn., nepepad. u mom. -
M. : MHUA, 2010. - 376 c. : u.

12. Msapgeneu, Oner JlanwmnoBud. OCHOBBI LHMTOJOTHHM, SMOPHOJOTHMM W OOIIEH THCTOJIOTHH
[Tekct] : yae6. mocobue / O.J[.Msnenen. - M. : Meaunmackas kaura; H.Hosropoa: HI'MA, 2002. - 367
C. - (YueO. muT. st MeJl. BYy30B).

13. Msnenen, Ouner [lanunoBud. OcHOBBI YacTHOU TucTojioruu [Tekcr] : yue6. mocodue / O./1.
Msnenen. - M. : Meaununckas kaura; H.Hosropox: HITMA, 2002. - 374 ¢. — ISBN 5-86093-090-9

14. PykoBoactBo no rucronoruu.B 2 1. [Tekcr] : yue6. mocobue / mox pexn. P.K. Jlanunosa. - 2-¢
u3 ., uctp. u jgom. - CII6. : CnerJlur.t.1. - 2011. - 831 c.

15. PykoBojactBo no rucrosiorud. B 2 1. [Tekcr] : yue6. nocobue / nmox pea. P.K. [lanunosa. - 2-e
u3 ., uctp. u gom. - CII6. : CnerJlur.T.2. - 2011. - 511 c.

Tema: Opranel yyBcTB. Opran ciyxa. Opran paBHOBeCHSI.
Bomnpocsl mo Teme A1 CaMOCTOSATETbHOTO H3YYCHHUS:

. O6muit 1aH cTpoeHHs yxa.

. CTpoeHue u 3HauYeHNE HAPYKHOTO yXa.

. XapaKTepuCTUKa CPEIHETO yXa.

. CTpoeHune KOCTHOTO JTa0MpHUHTA.

. CTpoeHue nepenoHyaToro KaHajua yJIUTKH.

. CTpoeHue xopTueBa oprasa.

. T'ucropuznonorus 38yKOBOCIPHUSTHS.

. CtpoeHue 1 QyHKIMOHATBHOE 3HAUE€HHE CITyXOBOTO IpederkKa.

ONOOTDE WN B
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9. Crpoenue u PyHKIIMOHAILHOE 3HAUEHUE CITyXOBOTO IATHA.

Cnucok JIuTepaTyphl:

1. ATnac MUKPOCKOITMYECKOTO U yIABTPAMUKPOCKOTIMUECKOTO CTPOSHUS KIIETOK, TKAaHEH M OPraHoB
[Tekct] : yue6. mocobue / B.I'.Enucees, 10.11.AdpanacseB, E.®.KoToBckuii u ap. - 5-¢ u3j., nepepad. u
not. - M. : Menununa, 2004. - 448 c. : wi. - (Y4e6.1uT. s crya. Mea. By3oB). — ISBN 5-225-04524-3

2.beikoB, Bmamumup JlazapeBwd. Ilutonorms wm oOmas rucrtosorus. DOyHKIMOHATBHAS
MOpdoJIorus KIETOK U TKaHel denoBeka [Tekcr] : yue6. s By30B / B. JI. beikos. - CII6. : Cotuc, 2007,
2011, 2013. - 520 c.

3.beikoB, Brnagumup JlazapeBuu. YUactHas rucrosorus denoBeka (Kparkwii 0030pHBINH Kypc)
[Tekcr] : yae6. ms By3oB / B. JI. Beikos. - CII6. : Cortuc, 2011, 2013. - 304 ¢. — ISBN 5-85503-116-0

4.T'ucronorusi, MATOJIOTUS U dMOpHOJIOTHS. ATiac [ DIeKTPOHHBIN pecypc] : ydeOHoe mocodue /
Brikos B.JL, IOmkanneBa C.N. - M. : I'S0TAP-Menna, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970432013.html

5.'mcronorns. ATnac i NPaKTAYECKUX 3aHATHA [OnekTpoHHBIM pecypc] / boiuyk H.B.,
UcnamoB P.P., Kysuenmos C.JI., UYensimes I.A. - M. : IDOTAP-Memua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html

6.I'ucrosorus. CxeMbl, TaOMUIBI W CUTYAI[MOHHBIC 3a7add [0 YAaCTHOW THUCTOJOTHH YelIOBEKa
[DnexTponHbIit pecype] : yuedHoe nmocodue / Bunorpagor C.1O., Huaases C.B., Kpumron B.B. u mp. -
M. : TDOTAP-Menua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7.I'ucronorus, SMOPHOIIOTHS, IIUTOJIOTHS [ DIEKTPOHHBIN pecypc] : yueOHuKk myis By30B / [lox pen.
O.I''Yaymo6ekoa, IO.A.UenprmeBa. - 3-¢ w3g. - M. : TIDOTAP-Memma, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

8.T'mcrotorus, SMOPHUOIOTHSI, IIUTOJIOTHS [ DNEKTPOHHBIN pecypce] : yueOnuk / 10. 1. Adanaches,
H. A. IOpuna, E. ®. KoroBckuii u ap. ; mox pea. FO. 1. AdanaceeBa, H. A. IOpunoii. - 6-¢ u3m.,
niepepao. u IIOTI. - M. : I'DOTAP-Menua, 2016. -
http://www.studentlibrary.ru/book/ISBN9785970436639.html

9.Xynxetipa, JI. K. I'ucromnorus [Tekcr] : arnac / JI. K. XKynketipa, XK. Kapneiipo ; nep. ¢ aHrm.,
nox pen. B.JL.BeikoBa. - M. : I'DOTAP- Menua, 2009. - 576 c. — ISBN 978-5-9704-1352-4

10. Kysuenos, Cepreit JIbBoBuu. I'ncronorus, uuronorus u smopuosorus [Tekcr] : yueb. mist
By30B / C. JI. Ky3nenos, H. H. Mymkam6apoB. - 2-¢ u3z., uctp. u gon. - M. : MUA, 2007, 2012. - 640 c.

11. Kysuenos, Cepreit JIbBoBUY. ATiiac 1O THCTOJIOTHH, ITUTOJIOTHH U dMOpuojoruu [Tekct] :
yue6. mocobue / C. JI. Ky3nenos, H. H. Mymkambapos, B. JI. 'opsiukuna. - 2-e¢ usn., nepepad. u zom. -
M. : MHUA, 2010. - 376 c. : u.

12. Mapenen, Omner [anumoBud. OCHOBBI IIUTOJIOTHH, SMOPHOJIOTHH M OOIICH THCTOJIOTHHU
[Tekct] : yae6. mocobue / O.J[.Msnenen. - M. : Meaunmackas kaura; H.Hosropoa: HI'MA, 2002. - 367
C. - (YueO. muT. st MeJl. BYy30B).

13. Msanenen, Oner danwmnoBud. OcHOBBI yacTHOM ructosnoruu [Teker] : yue6. mocobue / O.[.
Msnenen. - M. : Meaununckas kaura; H.Hosropoa: HITMA, 2002. - 374 ¢. — ISBN 5-86093-090-9

14. PykoBoactBo mo rucrosioruu.B 2 T. [Tekcr] : yue6. mocobue / mon pea. P.K. Jlanunosa. - 2-e
u3 ., uctp. u jgom. - CII6. : CnerJlur.t.1. - 2011. - 831 c.

15. PykoBoactBo 1o ructonoruu. B 2 1. [Tekcr] : yue6. mocobue / non pen. P.K. Jlanunosa. - 2-e
u3 ., uctp. u joi. - CII6. : CnewJlut.1.2. - 2011. - 511 c.

Tema: 3yObl: HICTOUHUKHU Pa3BUTHUs, OOIIMI IJIaH CTPOECHHUS, CTPYKTYPHBIE OCOOCHHOCTH TBEP/BIX
U MSTKUX TKaHel 3y0a.

Bomnpocsl mo Teme A1 CaMOCTOSATETbHOTO H3YYCHHUS:

1.Omanb: XUMHYECKHH cOCTaB M (pU3MUYECKHE CBOICTBA, CTPOCHHE AMAIH (SMaJIEBbIE MPHU3MBI,
MeXIpHU3MeHHOe BellecTBO). [lonsTHe 0 GecnipuzmMenHoit amanu. Perenepanus smanm.

2.JICHTUH: XUMHYECKHH cOCTaB M (U3MYECKHE CBOWCTBA JIEHTMHA, CTPOEHUE JIEHTHHA
(IeHTHHHBIE KaHAJIbLBl, MHHEPATU30BAHHOE MEXKIETOYHOE BEILIECTBO), PA3HOBUIAHOCTU JCHTHHA
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(TmoOynsipHBINA, WHTEPTIOOYISAPHBIA, TpeneHTHH). DU3NOJOrHYecKas W permapaTHBHAS pereHepanus
JICHTHHA.

3.1leMeHT: XUMUYECKHI COCTaB M (PU3NYCCKHE CBOWCTBA, CTPOCHUE IeMeHTa. KeTo4yHslii u
OeckiIeTOUHBIN eMeHT. Perenepanus nemenra. OyHKINU [IEMEHTA.

4.00mas xapaktepucTuka W (QyHKIUU mynbhnbl 3yba. CTpoeHHe NyNbIbl 3y0a: KIETKH H
MEXKJICTOYHOE BEIIECTBO. Backynspu3aiius 1 HHHEPBALIUS MYJIbITbI.

5.00mast xapakrepucTuka H (QyHKIuM nepuoaoHTa. CTpoeHHE MepHOJOHTa (KJIETKH U
MEKKJIETOYHOE BEIIECTBO).

6.CtpoeHue moaIep >KUBaroIIero arnmapara 3yoa.

Cnucok JIuTepaTyphl:

1. ATnac MUKPOCKOITMYECKOTO U YIBTPAMUKPOCKOTIMYECKOTO CTPOSHUS KIETOK, TKAaHEH M OPraHoB
[Texcr] : yaeb. mocobue / B.I'.Enucees, F0.1.AdbanacweB, E.®.KoToBckuii u np. - 5-¢ u3z., nepepad. u
norr. - M. : Menutunaa, 2004. - 448 c. : wi. - (Y4e0.uT. s crya. Mea. By3oB). — ISBN 5-225-04524-3

2.beikoB, Bmamumup JlazapeBud. Ilutonorus wm oOmas rucrtosorus. DOyHKIMOHATBHAS
Mop¢oJIOTHs KJIETOK U TKaHel uenoBeka [ Tekcr] : yue6. ansa By3oB / B. JI. beikos. - CII6. : Cotuc, 2007,
2011, 2013. - 520 c.

3.beikoB, Brnagmmup JlazapeBuu. YUactHas rucrosiorus denoBeka (Kparkwii 0030pHBINH Kypc)
[Tekcr] : yae6. mis By3oB / B. JI. Beikos. - CII6. : Cotuc, 2011, 2013. - 304 ¢. — ISBN 5-85503-116-0

4.T'uctoyiorusi, IUTOJIOTHSI U AMOpUOJIOTHS. ATiac [DIeKTpOoHHBIM pecypc] : yuebHoe mocoodue /
BrikoB B.JL., IOmkannesa CH. - M. : I'SOTAP-Menna, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970432013.html

S5.'mctomorusi. Atnmac Ui TPaKTUYECKUX 3aHATHH [DnextpoHHBIM pecypc]| / boituyk H.B.,
UcnamoB P.P., Kysuenor C.JI., Yempmmes .A. - M. : I'D0TAP-Memma, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html

6.I'ucronorus. Cxembl, TaOIUIBI U CUTYallMOHHBIE 33JaYd MO YACTHOW THCTOJOTHM YeOBEKa
[DnexTponHbIit pecype] : yuedHoe mocodue / Bunorpamor C.1O., Hunases C.B., Kpumron B.B. u mp. -
M. : ITD0OTAP-Menaua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7.I'ucronorus, SMOPHOJIOTHS, IIUTOJIOTHS [ DIEKTPOHHBIN pecypc] : yueOHuK ajis By30B / Ilox pen.
O.I''VinymbexoBa, F.A.YenpmmeBa. - 3-¢ wmw3n. - M. : TIDOTAP-Memua, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

8.I'muctosorusi, SMOPHOJIOTHS, IUTOJIOTHUS [ DIEKTPOHHBIN pecypc] : yuebnuk / FO. . Adanacnes,
H. A. IOpuna, E. ®. KoroBckuii u ap. ; mox pena. 0. U. AdanaceeBa, H. A. HOpunoii. - 6-¢ u3n.,
niepepao. u JIO1I. - M. : I'DOTAP-Menua, 2016. -
http://www.studentlibrary.ru/book/ISBN9785970436639.html

9.Xynketipa, JI. K. I'ucronorus [Tekcr] : atnac / JI. K. XXynkeiipa, XK. Kapneiipo ; nep. ¢ aHri.,
nox pen. B.JL.beikoBa. - M. : I'DOTAP- Menua, 2009. - 576 c. — ISBN 978-5-9704-1352-4

10. Kyznenos, Cepreit JIbBoBu4. I'uctonorus, nurtonorus u amobpuonorust [Tekcr] : yuel. mis
By30B / C. JI. Ky3nenos, H. H. Mymkam6apos. - 2-e uzn., ucmp. u goi. - M. : MUA, 2007, 2012. - 640 c.

11. Kyzuenos, Cepreit JIbBoBUY. ATiac 1mo rucTojOruu, HUTOJIOruu U 3mOpuosoruu [Tekcr] :
yue6. mocobue / C. JI. Ky3nenos, H. H. Mymkam6apos, B. JI. I'opsukuHa. - 2-e u3z., nepepad. u JI0m. -
M. : MHA, 2010. - 376 c. : ni.

12. Msapenen, Omner [anwnoBud. OCHOBBI ITUTOJOTHH, SMOPHOJOTHMM M OOIIEH THCTOJIOTHUU
[Tekcr] : yae6. mocobue / O. 1. Msanenen. - M. : Menununckas kaura; H.Hosropon: HTMA, 2002. - 367
C. - (YueO. muT. st MeJl. BYy30B).

13. Msanenen, Oner danunoBud. OcHOBBI YacTHOH ructosnoruu [Tekcr] : yue6. mocodue / O./1.
Msnenen. - M. : Meaumunckas kaura; H.Hosropox: HTMA, 2002. - 374 c. — ISBN 5-86093-090-9

14. PykoBoactBo mo rucrosioruu.B 2 T. [Tekcr] : yue6. mocobue / mon pea. P.K. Jlanunosa. - 2-e
u3 M., ucnp. u goin. - CII6. : CnerJIut.T.1. - 2011. - 831 c.

15. PykoBoactBo 1o ructonoruu. B 2 1. [Tekcr] : yue6. mocobue / mox pen. P.K. Jlanunosa. - 2-e
u3 M., ucnp. u goin. - CII6. : CnerJIut.1.2. - 2011. - 511 c.
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Tema: JIudbdy3Has >HIOKpHHHAS CHUCTEMa: TOHATHE, MCTOYHHKH DPA3BUTHUS, XapaKTEPUCTHKA
KIIETOK, (YHKIIMOHAIBHOE 3HAYCHHE.

Bomnpocsl mo TeMe JJ15 CAMOCTOSITETLHOTO U3yYEHHUSI:

1. Huddy3Has SHIOKPUHHAS CUCTEMA: TIOHATHE, 3HAYCHNUE, UCTOYHUKHU PAa3BUTHSL.

2. OaMHOYHBIE TOPMOHIPOIYLHPYIOIIUE KICTKU: MOHATHE, o0mas MophopyHKIHMOHAIbHAS
XapaKTePUCTHKA.

3. TlpencraBnenuss 06 AIIY] cucreme. Kierkm AIIY]] cuUCTeMBI: HMCTOYHUKH Pa3BHTHS,
CTpoeHUE U (PYHKITMOHATLHOE 3HAUCHUE.

4. OpuHOYHBIC TOPMOHITPOAYIMPYIONINE KISTKH, He oTHOCsmuecs k AITY ]l cucreme: nmoHsTue,
VCTOYHUKH PA3BUTHS, JIOKATH3AIHS, 3HAUCHHUE.

Cnucok JIUTepaTyphl:

1. ATnac MUKPOCKOITHYECKOTO U YABTPAMHKPOCKOITMUECKOTO CTPOCHUS KIIETOK, TKAaHEH U OpraHoB
[Texct] : yue6. mocobue / B.I'.Enucees, 0.1.AdpanacreB, E.®.KoToBCckuii u ap. - 5-¢ u3j., nepepad. u
not. - M. : Meaununa, 2004. - 448 c. : uin. - (Yue6.1mmt. 1s cTyd. Mmea. By3oB). — ISBN 5-225-04524-3

2.beikoB, Brmagumup JlazapeBuu. Iluromormss w oOmas ructosorus. QOYHKIHMOHAIbHAS
Mop¢oJIOTHs KJIETOK U TKaHel uenoBeka [ Tekcr] : yue6. mms By3oB / B. JI. beixos. - CII6. : Cotuc, 2007,
2011, 2013. - 520 c.

3.beikoB, Brnagummup JlazapeBuu. YUactHas rucrtonorus denoBeka (KpaTkuit 0030pHBIA Kypc)
[Texct] : yae6. mis By3oB / B. JI. Beikos. - CII6. : Cotuc, 2011, 2013. - 304 c. — ISBN 5-85503-116-0

4.T'uctosorusi, MATOJIOTHS U SMOPHOJIOTHA. ATiac [DNEKTPOHHBIA pecypc] : yueOHoe mocodue /
Breixos B.JL, IOmikannesa C.1. - M. : I'S0TAP-Menna, 2015. -
http://www.studentlibrary.ru/book/ISBN9785970432013.html

5.I'ucronorus. Atnac uisi NMpakTUYECKUX 3aHITHH [OnexkTpoHHBIM pecypc] / boituyk H.B.,
HUcnamo P.P., Kysmenmos C.JI.,, UYemsmme I.A. - M. : I'O0OTAP-Megua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html

6.I'ucronorus. Cxembl, TaOJIUIBI U CUTYallMOHHBIE 33JaYd MO YACTHOM THCTOJOTHHM YeJOBEKa
[DnexTponHbIit pecypc] : yuedHoe nocobue / Bunorpamor C.1O., Junases C.B., Kpumron B.B. u ap. -
M. : ITD0OTAP-Meaua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7.I'uctosorusi, SMOPHOJIOTHSI, IIUTOJOTHS [ DIEKTPOHHBIN pecypc] : yueOHuk s By30B / [lox pen.
O.I''Ynymbexoa, ). AUenpmmeBa. - 3-¢ wmw3n. - M. : IDOTAP-Memma, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

8.I'ucronorus, sMOpHONOTHs, TUTOJIOTHS [ DIIeKTpOoHHBIN pecypc] : yueonuk / FO. U. Adanackes,
H. A. IOpuna, E. ®. KotoBckuii u np. ; mox pen. 0. M. AdanacreBa, H. A. KOpunoii. - 6-e usnm.,
repepao. u JIO1I. - M. : I'DOTAP-Menua, 2016. -
http://www.studentlibrary.ru/book/ISBN9785970436639.html

9.Xynketipa, JI. K. I'ucronorus [Tekcr] : atnac / JI. K. XXynketipa, XK. Kapneiipo ; miep. ¢ aHriI.,
nox pen. B.JL.beikoBa. - M. : I'DOTAP- Menua, 2009. - 576 c. — ISBN 978-5-9704-1352-4

10. Kyznenos, Cepreit JIbBoBu4. ['uctonorus, nurtonorus u smbpuonorust [Tekcr]| : yuel. mis
By30B / C. JI. Ky3nenos, H. H. Mymkam0apoB. - 2-e u3n., uctp. u goi. - M. : MUA, 2007, 2012. - 640 c.

11. Kysnuenos, Cepreit JIbBoBUY. ATiiac 10 THCTOJIOTHH, ITUTOJIOTHH U dMOpuosorun [Tekcr] :
yue6. mocobue / C. JI. Kysnenos, H. H. Mymkam6apos, B. JI. I'opsukuna. - 2-e u3z., nepepad. u JI0m. -
M. : MUA, 2010. - 376 c. : u.

12. Msapenen, Omner [anwnoBud. OCHOBBI ITUTOJOTHH, SMOPHOJOTHMM U OOIIEH THCTOJIOTHUU
[Teker] : yae6. mocobue / O. 1. Msneneu. - M. : Menunuackas kaura; H.Hosropon: HTMA, 2002. - 367
C. - (Yueb. muT. 1y MeJ. BY30B).

13. Msnenen, Oner HanunoBud. OcHOBBI yacTHOU ructosioruu [Tekct] : yue6. mocobue / O.[1.
Msgenen. - M. : Menunuackas kaura; H.Hosropon: HI'MA, 2002. - 374 c. — ISBN 5-86093-090-9

14. PykoBoactBo mo rucrosioruu.B 2 T. [Tekcr] : yae6. mocobue / mon pen. P.K. Jlanunosa. - 2-¢
u3 M., ucnp. u goin. - CII6. : CnerJIut.T.1. - 2011. - 831 c.

15. PykoBoactBo 1o ructonoruu. B 2 1. [Tekcr] : yue6. mocobue / mox pen. P.K. Jlanunosa. - 2-e
u3 M., ucnp. u goi. - CII6. : CnerJIut.1.2. - 2011. - 511 c.
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Tema: OBapuanbHbIN UK TOHITHE, (DA3bI, PETYIISIIHS.

Bonpocskl o Teme 17151 CAMOCTOSITEILHOTO M3yYeHHSI

1.OBapuanbHblil HUKI: IOHATUE, CTAIUN.

2.@onukymispHas ¢aza: OMOJIOTHUYECKOE 3HAUCHUE, HEHPO-TyMOpaabHas peryJsius.

3.OBynsLUs: TOHATHE, OHOJIOTUYECKUN CMBICII, PETYISALNS POIIEcca OBYIISIIHH.

4.JTrorenHoBas (aza: OMOJIOTHYECKOE 3HAYCHUE, HEUPO-TYMOPAIbHAS PETYIISIIHS.

CHucoK JuTepaTypbl:

1. Tuctonorusi, SMOPHOJIOTHS, IUTOJOTUs [ DNEKTPOHHBIN pecypc] : yuebnuk / FO. U. Adanacnes,
H. A. IOpuna, E. ®. Korosckuii u ap. ; moxa pen. 0. 1. Adanacwesa, H. A. FOpunoii. - 6-¢ u3 .,
nepepad. u goim. - M. : I'DOTAP-Menua, 2016
https://www.studentlibrary.ru/book/ISBN9785970436639.html

2.Ky3nenos, Cepreit JIbBoBu4. ['mcromorusi, mutonorus u smOpuosorust [Tekcr] : yuel. mns
By30B / C. JI. Ky3nenos, H. H. MymikambapoB. - 2-e u3n., ucrp. u goi. - M. : MUA, 2007, 2012. - 640 c.

3.beikoB, Brnagmmup JlazapeBudu. YUactHas rucrtosorus denoBeka (Kparkwii 0030pHBIH Kypc)
[Tekcr] : yue6. mist By3oB / B. JI. Beikos. - CII6. :Cotuc, 2001, 2011, 2013. - 304 c. — ISBN 5-85503-
116-0

4.T'uctosorusi, MATOJIOTHS U SMOpHOJIOTHA. ATiac [DNEKTpOHHBIA pecypc] : yueOHoe mocodue /
BrikoB B.JL., IOmkannesa C.N. - M. : I'DSOTAP-Menmna, 2015. -
https://www.studentlibrary.ru/book/ISBN9785970432013.html

5.I'ucronorus. ATnac uisi NMpakTUYECKUX 3aHATHN [OnexkTpoHHBIM pecypc] / boituyk H.B.,
HUcnamoB P.P., Kysnenos C.JI.,, UYemsmme I.A. - M. : IDO0OTAP-Meaua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html

6.['ucromorust. Cxempl, TaOMUIBI ¥ CUTYallMOHHBIE 33/1a4d 1O YaCTHOW THCTOJIOTHMH YEJIOBEKa
[DnexTponHbIit pecype] : yuedHoe ocobue / Bunorpamos C.1O., Junases C.B., Kpumron B.B. u ap. -
M. : I'DOTAP-Menua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7.I'uctosorusi, SMOPHOJIOTHSI, IIUTOJIOTHSA [ DIEKTPOHHBIN pecypc] : yueOHuk st By30B / [lox pen.
O.I''Ynymbexoa, ). AUenpmmeBa. - 3-¢ wmw3n. - M. : IDOTAP-Memma, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

8.Ky3nenos, Cepreii JIbBoBHY. ATiac 110 TUCTOJIOTHH, IUTOJOTHH U 3MOpuosioruu [Tekct] : yueo.
nocoobue / C. JI. Ky3nenos, H. H. Mymkamb6apos, B. JI. ['opsukuna. - 2-e u3g., nepepad. u jom. - M. :
MUA, 2002, 2006, 2010. - 376 c. : un. — ISBN 978-5-8948-1834-4

9. Aynnonekunu o THCTOJIOTHH B dbopmare .mp3. Pexum JOCTYyTA:
http://www.morphology.dp.ua/_mp3/

Tema: OcHOBHBIE OMOJOTHYECKHE 3aKOHOMEPHOCTH OTUIOJOTBOPEHUS, IPOOJICHNUS, TaCTPYJISIHNY,
o0pa3oBaHMS  OCEBBIX M  BHE3apOJBIINICBBIX  OPraHOB, TUCTOICHE3a, OpraHoreHesa W
cucreMoreHe3a.OCHOBHbIE ~ OMOJIOTHUYECKHE  3aKOHOMEPHOCTH  OIUIOJOTBOPEHHUS,  JpOOJICHHS,
racTpyJsiiud, OOpa30BaHMs OCEBBIX M BHE3apOJBIIIEBBIX OPraHOB, TMCTOICHE3a, OpPraHoreHe3a M
CHCTEeMOTeHe3a.

Bonpocekl no Teme 17151 CAMOCTOSITEILHOTO H3yYEeHHS
Knerounas gerepMuHaiys: MoHATHE, OMOJIOTUYECKOE 3HAUEHHE, TIPUMED.

Knerounas murpauusi: noHsTHe, OUOJIOTHYECKOE 3HAYEHUE, TIPUMED.
Knerounas uHIyKuus: NOHATHE, OMOJIOTMYECKOE 3HAUEHHE, TPUMED.
Knerounas uHTerpamnus: noHsarue, 6MOJI0rMYECKOe 3HaUeHUe, Ipumep.
Knerounas quddepeHnnpoBka: NoHATHE, OMOIOTUYECKOE 3HAUEHUE, TPUMEPHI.
OcemMeHeHue: MOHATHE, BUBI, CTaAUU. BuiocnenugpuuHoCcTs OCEMEHEHUs.
CoOCTBEHHO OIUIOJIOTBOPEHHE: OUOJIOTHYECKUH CMbICH, coObITHsA. BuaocnenuduuHocTh
COOCTBEHHO OTLIOIOTBOPEHUSI.
8. XapakTepucTuka H3MEHEHH B SAHIEKIETKE B MPOLIECCE OIUIOI0TBOPEHHUSI.

NoogokrwbdPE
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9. llpobnenue: moHsATHE, OWONIOTHYECKUN cMbIcH. (OCOOCHHOCTH JKM3HEHHOTO  IIMKJIA
671aCTOMEPOB.

10. Bopo3abl: MOHATHE, BUIBL.

11. Knaccudukanuss THIOB APOOJICHUS MO KOJWYECTBY M XapaKTepy paclpeleNeHHs KelTKa B
sine. XapakTepuCTHKA.

12. Tactpynsuusi: ompeneneHue, OHoOJOrmyYeckuii cMmbica. [Iporecchl, COMpOBOXKIAIOIINE
racTpyJsIuI0. THIIBI racTpysIsALUi.

13. TlonsaTue 06 0CEBBIX OpTraHax, MX 3HAUCHHE.

14. Tlpe3yMTHBHBII MaTeprall: IOHATHE, METOBI BBISBICHUS MPE3yMTUBHBIX 3aKJIAJIOK.

15. BHe3apofpllieBbie OpraHel: IMOHATHE, oOmee (YyHKIMOHATBHOE 3HAYCHHE IS Tpolecca
pa3BUTHS OpraHU3MA.

16. XapakrepucTuka BHE3apOJBIIIEBHIX OPraHOB  MJIEKONHMTarOmmx. llmamenra: oOmas
XapaKTePUCTHKA, KIaCCUPUKAIIHSL.

CHucoK JuTepaTypbl:

1. Tuctonorusi, SMOPHOJIOTHSI, IUTOJOTHUs [ DNEKTPOHHBIN pecypc] : yuebnuk / FO. U. Adanacnes,
H. A. IOpuna, E. ®. Korosckuii u ap. ; moxa pen. 0. . Adanacwesa, H. A. FOpuHoii. - 6-¢ u3 .,
nepepad. u goim. - M. : I'DOTAP-Menua, 2016
https://www.studentlibrary.ru/book/ISBN9785970436639.html

2.Ky3nenos, Cepreit JIbBoBuu. ['cTOOTHS, IUTONOTUS W AMOpuosiorus [Tekcr] : y4ueO. mis
By30B / C. JI. Ky3nenos, H. H. Mymikam0apoB. - 2-e u3., uctp. u joi. - M. : MUA, 2007, 2012. - 640 c.

3.BbeikoB, Bnamgumup Jlazapesuu. Yacthas rucrtonorus udenoBeka (Kparkuii 0030pHBIH Kypc)
[Tekcr] : yue6. mist By3oB / B. JI. Beikos. - CII6. :Cotuc, 2001, 2011, 2013. - 304 c. — ISBN 5-85503-
116-0

4.T'ucroorus, MUTOJIOTHS U SMOpHOJIOTHA. ATiac [DNEKTPOHHBIA pecypc] : yueOHoe mocodue /
BrixoB B.JL, IOmkannesa C.N. - M. : I'SOTAP-Menua, 2015. -
https://www.studentlibrary.ru/book/ISBN9785970432013.html

5.I'ucronorus. Atnac uisi NMpaKTUYECKUX 3aHITHN [OnexkTpoHHBIM pecypc]| / boituyk H.B.,
HUcnamoB P.P., Kysnenos C.JI.,, UYemsmmer I.A. - M. : ID0OTAP-Meaua, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html

6.I'ucromorusi. Cxembl, TaOJUIBI ¥ CHUTYallMOHHBIC 33/1a4d 1O YaCTHOW THCTOJOTHMH YEJIOBEKa
[DnexTponHbIii pecype] : yuebHoe nmocobue / Bunorpamos C.1O., unases C.B., Kpumron B.B. u ap. -
M. : I'DOTAP-Menaua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7.I'uctosorusi, SMOPHOJIOTHSI, IIUTOJIOTHSA [ DIEKTPOHHBIN pecypc] : yueOHuk it By30B / [lox pen.
D.I''Ynymbexoa, ). AUenpmmeBa. - 3-¢ wmw3n. - M. : IDOTAP-Memma, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

8.Ky3nemnos, Cepreii JIbBoBU4. ATac MO TUCTOJIOTHH, IIATOJIOTHU U 3MOpurosoruu [Tekct] : yueo.
nocobue / C. JI. Ky3zuenos, H. H. Mymkamb6apos, B. JI. T'opsukuna. - 2-e uzn., nepepad. u gom. - M. :
MUA, 2002, 2006, 2010. - 376 c. : un. — ISBN 978-5-8948-1834-4

Tema: @OyHkuMOHaNBHAs CUCTEMa MaTh-IUIAIIGHTA IUIOJA: TOHATHE, XapaKTePHCTHKA
PELENTOPHBIX, PETYAATOPHBIX U UCTIOTHUTENHHBIX MEXaHU3MOB OpraHKU3Ma IJI0/1a U MaTepH.

Bonpocekl no Teme 17151 CAMOCTOSITEILHOTO U3yYEeHHS

1. TonsTe 0 PYHKIIMOHAIBHOMN cHCTEME «MaTh-IIJIAlleHTa-TUI0 .

2. Ponb pycckux ydeHBIX B pa3pabOTKe MpPEACTaBIEHUH O (YHKIMOHAIBHON CHCTEME «MaTh-
MJIAleHTa-TUTO .

3. XapaKTepucTHKa PEeLeNnTOPHBIX MEXaHU3MOB OpraHiu3Ma IUIoa U MaTepHu.

4. XapakTepucTUKa PeryIsaTOPHBIX MEXaHU3MOB OpraHMu3Ma IUI0ia U MaTepHu.

5. XapakTepucTHKa UCTIOJHUTEBHBIX MEXaHU3MOB OpraHU3Ma TUI01a M MaTepH.

Cnucok JuTeparypbl:

1. Tucronorus, YMOPUONOTHUS, IIUTOIOTHS [ DNEKTPOHHBIH pecypce] : yueOnuk / FO. U. Adanaches,
H. A. IOpumna, E. ®. Kotosckwuii u ap. ; noxg pen. FO. U. AdanacoeBa, H. A. FOpunoii. - 6-e u3n.,
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nepepad. u gom. - M. : TDOTAP-Menua, 2016
https://www.studentlibrary.ru/book/ISBN9785970436639.html
2.Kyznenos, Cepreii JIbBoBu4u. ['mcronorusi, uutonorus u smOpuosorust [Tekcr] : yue6. mns
By30B / C. JI. Ky3nenos, H. H. MymkambapoB. - 2-e u3n., uctp. u goim. - M. : MUA, 2007, 2012. - 640 c.
3.beikoB, Brnagumup JlazapeBuu. YUactHas rucrtonorus denoBeka (Kparkwii 0030pHBINH Kypc)
[Tekcr] : yue6. mist By3oB / B. JI. beikos. - CII6. :Cotuc, 2001, 2011, 2013. - 304 c. — ISBN 5-85503-
116-0

4.T'uctosiorusi, MUTOJIOTHS U IMOPHOJIOTHS. ATiac [DIEKTPOHHBIA pecypc] : yueOHoe mocodue /
brikoB B.JL., IOmkaniesa C.N. - M. : I'DOTAP-Menua, 2015. -
https://www.studentlibrary.ru/book/ISBN9785970432013.html

o.I'mcronorus. ATnac Juisi NPaKTUYECKUX 3aHIATHHA [DnekTpoHHBIM pecypc] / boituyk H.B.,
HUcmamo P.P., KysmemoB C.JI., UYememmes .A. - M. : I'DOTAP-Memma, 2010. -
http://www.studentlibrary.ru/book/ISBN9785970419199.html

6.I'ucrosiorus. Cxembl, TaOJIWIBI MW CUTYAIlMOHHBIC 3aJaYd MO YaCTHOW THCTOJIOTHH YeJIOBEKa
[DnexTponHbIit pecype] : yuedHoe nocodue / Bunorpagos C.1O., Hunases C.B., Kpumron B.B. u gp. -
M. : I'DOTAP-Meaua, 2012. - http://www.studentlibrary.ru/book/ISBN9785970423868.html

7.T'uctonorusi, SMOPHOJIOTHSI, IUTOJIOTHUS [ DNEKTPOHHBIN pecypc] : yueOHuK aist By3oB / [lox pe.
O.I''Ynymbexoa, FJ.AUenpmmeBa. - 3-¢ wmw3n. - M. : IDOTAP-Memma, 2012. -
http://www.studentlibrary.ru/book/ISBN9785970421307.html

8.Ky3nemnos, Cepreii JIbBoBHY. ATIac MO TUCTOJIOTMH, IIATOJIOTHU U 3MOpurojoruu [Tekct] : yueo.
nocobue / C. JI. Ky3uenos, H. H. Mymkam6apos, B. JI. T'opsiukuna. - 2-¢ u3n., nepepad. u joir. - M. :
MHUA, 2002, 2006, 2010. - 376 c. : mwn. — ISBN 978-5-8948-1834-4

OIEHOYHBIE CPEJICTBA JJIs1 IPOMEXYTOYHOM ATTECTAIIUHA
11O U'TOI'AM OCBOEHUA JTUCHHUITJIMHBI

Ilepeyens BOMpoCoOB 15 IK3aMeHa

Paznen «lluTosiorus»

1. Buoslornveckass MeMOpaHa Kak CTPYKTYpHas OCHOBA YKHM3HEAEATEIbHOCTH KiIeTKU. CTpoeHwue,
CBOMCTBA, (DYHKIIHH.

2. Knerounass 000j04Yka: TIOHSATHE, CTPOCHHME. TpaHCIOpPTHas W peuentopHas (QyHKIuS
KJIETOYHOM IMOBEPXHOCTH.

3. MexXKIeTouHble KOHTAKThI: MOHSATHE, PA3HOBUAHOCTH, (DYHKIIMOHAILHOE 3HAUCHUE.

4. Knaccudukanmonnele npu3Haku. lIpencraBieHne o MeMOpaHHBIX B HEMEMOpPaHHBIX

OpraHoujax.
5. Opranousl KIIETKU: MOHSTHE, KJaccuuKaus, CTPYKTYpPHO-(YHKIIHOHATbHAS
XapaKTepUCTUKA OPTaHOUI0B, YYACTBYIOIIUX B OMOCHHTE3€E BEIIECTB B KIICTKE.
6. Opranousl KIIETKU: MOHSTHE, KIaccuuKanus. CtpykTypHO-(GyHKIIMOHATbHAS

XapaKTCPUCTUKA OPraHOMZAOB, YYACTBYIOIIMX BO BHYTPHUKIICTOYHOM IHIICBAPCHUU. XapaKTepI/ICTI/IKa
JIN30COM.

7. OpraHouipt KJIETKHU: MIOHATHE, KJaccu(uKaus. CrpyKkTypHO-(yHKIHOHATIbHAS
XapaKTEPUCTHKA OPraHOMJIOB, YYacCTBYIOIIMX BO BHYTPUKJIETOYHOM IHIIEBApPEHUU. XapaKTEpUCTHUKA
MEPOKCUCOM.

8. OpraHoujpl  KJIETKH: MOHATHE, Kiaccudukauus.  CTpyKTypHas, XUMHUYecKas |
(GyHKIMOHATBHAS XapaKTePUCTUKA OPTraHOMJOB, COCTABIAIOLUIMX LUTOCKeNeT KieTku. CTpoeHue Hu
3HAUEHUE LICHTPUOJIEH, pECHUYEK U )KT'YTUKOB.

9. Opranoupsl KIIETKU: HIOHSITHE, KJaccuukanus. CTpyKTypHO-(pYHKIIMOHATbHAS
XapaKTepUCTUKA OPTaHOMI0B, YYaCTBYIOIUX B SHEPTOIPOU3BO/ICTBE.

85


https://www.studentlibrary.ru/book/ISBN9785970436639.html
https://www.studentlibrary.ru/book/ISBN9785970432013.html
http://www.studentlibrary.ru/book/ISBN9785970419199.html
http://www.studentlibrary.ru/book/ISBN9785970423868.html
http://www.studentlibrary.ru/book/ISBN9785970421307.html

10. Snpo: pasHOBUAHOCTH, CTPOCHUE, XMMUYECKHIA cocTaB, GyHKIUH. [ToHsTHE 00 DyXpOMaTHHE,
reTepOXpPOMAaTHHE U I10JIOBOM XPOMAaTHHE.

11. TlonsiTve O SKU3HEHHOM IMKJIE KICTKH: CTaguu M UX MOpPoyHKIHOHATBHAS
xapakTepucTuka. OCOOEHHOCTH KU3HEHHOTO [UKIIA Y PA3JIMYHbBIX BUAOB KIETOK. Perynsius >ku3HeHHOTO
[UKJIA: IOHATHE, Kiaccu(uKanus GakToOpoB, PEryIupyIOIUX MPOIu(epaTuBHYIO aKTUBHOCTb.

12. Knerounas npommdeparus. buonorndeckas cymuocts. Craguu. OTianaue oT Meio3a.

13. BritoyeHHs: MUTOIUIA3MbI KJICTKHU: TIOHSATHE, KIacCU(pHUKAIHS, 3HAYCHHE.

14. Perymsauusi >KM3HEHHOTO IMKJA: TOHATHE, KiaccuuKamus (HaKTOpOB, PETYIHPYIOUINX
npoirudepaTuBHYIO aKTUBHOCTb.

15. YpoBuu u ¢opmbel opranuzanuu >xuBoro. OmpexneneHue TKaHH. MopdodyHKIrOHATBHAS
knaccupukamus Tkaneir no Kemmwkepy wm Jleiinmury. CrpykrypHble sneMeHTHl TkaHei. [lonsatme o
CTBOJIOBBIX U TU(D(PepeHIIPOBAHHBIX KJIETKAX.

16. duddepon: monaTHe, 3BeHbs, THNBL. Kiaccudukamuss TKaHEW COTJIACHO TEOPHH
TU(PGHEpPOHHOTO CTPOEHHUS. 3aBUCHUMOCTb XapaKTepa pereHepalyy pa3iMuHbIX TKaHe OoT Tumna
muddepona.

17. Penponykuus knetok. [IpeacraBienue o MuTose, Meio3e, 3HIOMHUTO3E.

18. BoccranoBuTenbHass 0COOEHHOCTh TKaHel. du3nonornveckas v pernapaTuBHAs pereHeparus.
Tuns! (ypoBHM) pereHeparuu.

19. AnomnTo3 u HEKpO3: IOHATHE, CPABHUTENbHAS XapaKTEPUCTHKA, OMOJIOTHYECKOe 3HAYCHHE.

20. KieTouHBIif TOMEOCTA3: MMOHITHE, 3HAUCHHE, PETYIISIIUSI.

21. MeXKIIeTOUHBIC B3aUMOJICHCTBHUS: TIOHSTHS, BUIBI, 3HAUCHHUE.

22. Tloustrie 00 OCHOBHBIX OMOJIOTHYECKUX TPOIECCaX, OMPEISISIONHUX (POPMUPOBAHUE KUBOTO
opranu3ma (mponudepanus, pocT, aupdepeHIUpoBKa, JIeTepMUHAIUS, WHIYKLHS, HWHTErpauus,
IIPOCTPAHCTBEHHOE IepepacipeieICHUEe KIETOUYHBIX JIEMEHTOB).

Paznen «IMOpuoHAJIBLHOE pa3BUTHE)»

1. Ileproapl U OCHOBHBIE CTaAMM 3MOpUOreHe3a y denoBeka. [lojoBble KJIETKM ueloBeKa, HUX
CpaBHMUTEbHAS XapakTepucTuka. OTINYue MOJIOBBIX KIETOK OT COMAaTHYECKHX.

2. OcOOGEeHHOCTH PAa3BUTHS MY)KCKHX U )KEHCKHX TOJIOBBIX KJIETOK.

3. OOmjas  xapakTepuCTUKa aHTEHATaIbHOrO pa3BuTus. (OCHOBHBIE CTaAUU HSMOpHOTeHe3a
YeJl0BeKa: MOCJIeI0BATEIbHOCTh, OMOIOTHUECKask CYLHOCTD.

4. OcHoBHble JTanbl 3MOpuorene3a. OIIOJTOTBOPEHHE OBOIMTA YEJIOBEKA. OTallbl, CTaJUU
OTIOIOTBOPEHUS, X XapaKTEPUCTHUKA.

5. IloHatue U OCHOBHbIE MeXaHU3MblI JpoOneHusa. Tumbel apoOnenus. Mopdosoruueckas u
BpEMEHHAsl XapaKTepUCTHKAa JpoOJieHHus 3apojplia y dYenoBeka. CrTpoeHue O01acTOAEPMUYECKOIO
My3bIPbKA.

6. [lonarue o apobaeHUM 3apojbliia. XapaKTepUCTHKa JPOOJICHHs 3apOJblilla YeJIOBEeKa: THIIbI
IpoOIeHus!, MPOIOKUTEIBHOCTD, YCIOBUSI.

7. VImmiianTtanusi: HOHATHE, OMOJIOTMYECKUN CMBbICH, yciaoBusi. CTpoeHue 7-THEBHOTO 3apO/IbIIa.

8. IloHATHE W OCHOBHBIE MEXAHHM3MBI TracTpyisuuu. Tumbl ractpyisuuud. Mopdonoruueckas u
BpEMEHHAsl XapaKTEepPUCTUKA TacTPYJIALMU Yy YellOBeKa. XapakTepUCTUKa TMO3JHEH TracTpyisiuu.
CrpoeHnue AByXHEAEIBbHOTO 3apO/IbIIla YEIOBEKA.

9. IloHATHE W OCHOBHBIE MEXaHWU3Mbl TacTPyISIUU. PaHHSA cTagus TacTPYJSIIUHM 3apoJIblia
YenoBeKa: OMOJOTHYECKasi CYIIHOCTh, MPOI0JKUTENIEHOCTD, CTpOeHUE 14-AHEBHOTO 3apOIbIIa YeTOBeKa.

10. Me3onepma: pacmoiokKeHue, CocoObl 3aKIaKu y 3apojsiiia yenoseka. uddepennnponka
ME30/IEPMBI U €€ TPOU3BOIHBIE.

11. OcHoBHBIE 3Tambl dMOpuoreHeza uenoBeka. OOpa3zoBaHHE OCEBBIX OPraHOB Y 3apojbliia
YeloBeKa, Pa3sHOBUIHOCTH, HCTOYHUKH OOpa3oBaHus, 3HadeHwe. CTpoeHHE 3apojblllla 4YeJoBeKa Ha
cTaauu 0O6pa30BaHMs OCEBBIX OPraHoB U AU(PepeHITUPOBAHHON ME30ICPMBI.

12. Tlonatne O TPOBU3OPHBIX (BHE3aPOJBIIIEBBIX) OpraHax. BHe3apojbllieBble OpraHbl y
gyenoBeka. OOpa3oBaHue, CTPOCHHE U 3HAUYEHHWE aMHHOHA, )KEITOYHOTO MEIKa, aJNTAHTOUCA, IYIOYHOTO
KaHaTHKa. XOpUOH: pa3BUTHE, CTPOEHHE, (YHKIIMOHATHHOE 3HAUCHHE.
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13. TynoBumHas ckiagka: cTpocHHe, 3HaueHne. CTpOCHHE 3apoJIblllia HAa CTaIuu 00pa3oBaHUs
TYJOBUIIHOM CKJIaJKU. PUCyHOK 3apo/plilia 4yeoBeKka Ha cTaJquu oOpa3oBaHUs TYJOBULTHON CKIIaIKH.

14. Tlondatue u 3HaueHue IUlaLeHTanuu. [lnaneHTanus y  4YelnoBeKa: BpeMEHHas U
MOP(}OJIOTHYECKas XapaKTEPUCTHKA.

15. naneHTa YenoBeka: MOHATUE, TUII, Pa3BUTHE, OOIIMH TUIaH CTpoeHus, GyHKUMU. bapbepHas
GyHKIUS TUIAIGHTHI W CTPYKTYpHBIE KOMIIOHEHTHI €€ 00ecneunBaromme. OHAOKPUHHAS (QYHKIHS
IJIALleHTHI.

16. I'emaromnaneHTapHbIid Oapbep: MOHATHE, CTPYKTYPHI, 3HaUeHHE, pucyHOK. [IpencraBienue 06
ajanTanuy wiojaa.

17. Tlonatne 00 ajmanTamMy IUIOJA YEJIOBEKAa K HAPYIICHHUSM YCIOBHHA BHYTPHYTPOOHOTO
pa3BuTHI. MexaHU3M aJanTanuyi Ha pa3HbIX CTAHsIX SMOpHUOTEHe3a, 3SHAYCHHUE /1Al TAIlHH.

18. TloHsiTHE O KPHUTHYECKUX TEpUoaaX. XapaKTEepPUCTHKA OK30TCHHBIX W SHIAOTEHHBIX
HeOIaronpusATHBIX (PAKTOPOB U UX POJIb B HAPYILIEHUU IMOPHOHAIBHOTO Pa3BUTHSI.

19. Tonstue o xputndeckux nepruonax. OCHOBHBIE KPUTHUECKUE MEPHOIBI PAa3BUTHS 3apO/IbIIIa
yenoBeka B cBete Teopun Ceeriona [T

20. TlonsTHEe O HApPYIMICHHWSX BHYTPHYTPOOHOTO pa3BUTHs 4YenoBeka.llepBHyHbIE W BTOpUYHBIE
MOPOKH AIMOPHOHATIBHOTO Pa3BUTHSI.

21. HapyuieHne BHYTPHYTPOOHOTO pPa3BUTHSA. DTHOJIOTHYECKAas M BpeMeHHas Kiaccu(urarus
opokoB pa3BuTHs. Kiaccuukanns anomanuil o nocieoBaTeIbHOCTH BOZHUKHOBEHUSI.

22. TeparorenHsie (aKTOpbl: TOHATHE, Kilaccuukamus. XapakTepUCTUKa XHUMHUYECKHX
(?K30TE€HHBIX) (PaKTOPOB.

23. Teparorenusie (aKTOpHI: OHATHE, KiIaccupukaiys. Poib Bo3pacta pomuTeneil B HApyIIeHUH
pa3BUTHS IJI0A.

Pa3nen «O0mast rucToIorus»

JnuTeauaabHble TKAHU

1. DnurenuanpHas TKaHb. Uctounuku pa3BUTHSL. I'eneTnyeckas kmaccupukams.
Crnenududeckre MpU3HAKUA. XapaKTePUCTHUKA SIHUTEIUATbHBIX KiIeTOK. CTpoeHHue u posib Oa3aibHOU
MeMOpaHBbI.

2. OnutenuanbHas TKaHb. Mopdoorndeckas kiaccupukanus. MHOTOCIONHBIE SIUTENNU:
pa3HOBUAHOCTH, cTpoeHue. Juddepon KoxHOro snUTenus.

3. OnutenuanbHas TkaHb. OOmas xapaktepuctuka. Mopdonoruueckas Kiaccuduxarus
ANUTENUATbHBIX TKaHeW. OAHOCIONHBIE STUTENINU: PAa3HOBUTHOCTH, CTPOCHHE, (DYHKIIHH.

4. MopdodyHKIIHOHANTbHAS XapaKTEPUCTHKA >KEJIE3UCTOro SnuTenus. VICTOUHMKH pa3BUTHA.
Otnnuue oT MoKpoBHOTO snutenus. L{utogusnonornyeckas xapakTepuCTUKa CEKPETOPHOTO Ipoliecca.
DK30KpPHUHHBIE JKeJIe3bl: KiIacCU(UKALUU, CTPOCHHE, PereHePalItsL.

Kposb. KpoBeTBOpenue

1. KpoBb. OO6muii minan crpoenus. PasHoBumHOCTH (POpMEHHBIX 31eMeHTOB. JlelkouuTapHas
dbopmyna. JIEWKOLUUTHL: pa3HOBUAHOCTH, pa3Mepbl, CTpOCHUE, GYHKIIUU, TPOJOHKUTEILHOCTD KU3HU.

2. KpoBb. OOmas xapakrepuctuka. DOpPMEHHBIE 3JIEMEHTHI: Pa3HOBUIHOCTH, COJEpKaHUE.
ATpaHyIOIMTHI: PA3HOBUIHOCTH, Pa3BUTHE, pa3Mephl, CTpOeHHE, (DYHKITUH, TPOIOJKUTEILHOCTD KU3HU.

3. KpoBb. Ilman crpoenus. Jleiikommrapuas dopmyna. ['paHymoIuTsl: CTpOEHHE, pasMephl,
MPOJAOKUTENIBHOCTD AKU3HH, UX YYaCTHE B 3AILUTHBIX U UIMMYHHBIX pEaKLUsX.

4. YautapHas Teopus KpoBeTBopeHUss MakcumoBa A.A. U ee COBpPEeMEHHash TpPaKTOBKa.
[IpencraBienre o MOP(HOIOTUYECKH HEUACHTUPHUIIMPYEMBIX H UACHTU(DUIIUPYEMBIX CTAUSIX T€MOT033a.
DOMOpHOHATBHOE KPOBETBOPEHHE.

5. DpUTPOLUTOTION3. IDPHUTPOLMTHI: KOJIUYECTBO, MPOJOIKUTEIFHOCTh KH3HHU, pa3Mepsl,
CTpOEHHUE, XUMHUYECKUW cocTaB, 3HaueHHe. OCOOEHHOCTH CTPOCHHS W XUMHUYECKOrO COCTaBa
PETUKYIOLMTOB, UX COJIEpKaHUE.

6. I'panynonuromnod3. Do3uHOPMIBI U 0a30(UIBL: KOJIMYECTBO, MPOJOHKHUTEIBLHOCTh KU3HHU,
CTpOEHUE, pa3Mepbl, HyHKIIHH.
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7. I'panynonuromnod3. HeHTpoduibl: KOJIUYECTBO, MPOIOJDKUTEIILHOCTh JKU3HU, CTPOCHHE,
pa3mepsl, GyHKIUH.

8. B-nmumdoruTonon3. B-muMQpONUTEI: KOIWYECTBO, MPOAODKUTEIBHOCTh KU3HHU, CTPOCHHE,
pa3Mepsl, QYHKIIMOHAIBHOE 3HAaYeHUE. | 'yMOpalbHBIH MMMYHHUTET: TIOHATHE, 3HAYEHUE, CTPYKTYPHBIS
AJIEMEHTHI €T0 00eCIIeYHBATOIIIHE.

9. T-mumdormronod3. T-TUMPONUTHI: KOJIHYECTBO, IMPOJOJDKUTEIEHOCTh KHU3HU, CTPOCHHE,
pasMepsl, GyHKIHH. Posb T-muMdoruToB B peasim3anuu KJICTOYHOTO MMMYHHTETA.

10.  TpomboruTorno33. TpoMOOIUTHI: KOJIHMYECTBO, MPOIOKHTEIHHOCTh JKHU3HH, CTPOCHUE,
pa3mepsl, HyHKIUH.

CoenunuTebHbIE TKAHU

1. MopdodyHkIMOHaTbHAS XapaKTepUCTHKAa M KilaccU(UKaIUs COEIUHUTENbHBIX TKaHEH.
Wctounuk pa3Butus. CTpyKTYypHO — (YHKIMOHAJIbHbIE OCOOEHHOCTH KJIETOYHBIX AJIEMEHTOB PHIXJION
BOJIOKHUCTOM COCIMHUTEILHON TKAHU.

2. MopbodyHKIIMOHANBHAS XapaKTePUCTUKAa W KIACCU(PHUKAIHA COCTUHUTEIHHONH TKaHU.
MeXKJIeTOYHOE BEIIECTBO BOJIOKHHUCTONW COEIUHUTENIbHOM TKaHHW: CTpOEHUe, 3HaueHue. KierouHble
AJIEMEHTBI, YYAaCTBYIOIIHNE B 00pa30BaHNUU MEKKIIETOUHOTO BEILIECTBA.

3. MopdodyHKITMOHAIbEHAS XapaKTEPUCTHKA TKaHEW BHyTpeHHeH cpensl. [lmaH  cTpoeHws,
UCTOYHUKU pa3BUTHs. CpaBHUTENbHAsI XapaKTEpUCTHUKAa MEXKKIETOYHOTO BEIIEeCTBAa TKaHEH BHYTpEHHEH
Cpebl.

4. CTpyKTypHbIE OCHOBBI TPO(PUUECKON U 3aIUTHON QYHKIIMNA COEAUHUTEIHHON TKAHU.

5. CTpyKTypHBIE OCHOBBI OMOMEXaHUUECKOW U MIIACTHIECKON (DYHKITUN COCAMHUTEIHHON TKaHH.

6. MopdpodyHKITMOHAIbHAS ~XapaKTePUCTHKA W  KIACCH(HUKAIUSA COCJAWHUTEIBHOW TKaHHU.
Makpodaru: crpoenue, (QyHKIUM, UCTOYHUKU pa3Butusa. [loHATHE O cHcCTeMe MOHOHYKJIEapHBIX
¢darouuToB. Brian pycckux ydeHbIX B €€ U3YUEHUE.

7. MopdodyHKIMOHAIbHAS XapaKTEpPUCTUKA W  KJIacCUPUKANMSA COCAUHUTEIBHON TKaHH.
[InoTHas coenMHUTENBbHASI TKAHb: XapaKTEPUCTHKA, PA3HOBUIHOCTH, CTpOEHUE U 3HaueHHe. CyXOoKHUIIne
KaK Opras.

8. MopdodyHkroHabHasE ~ XapaKTEPUCTHKA COCIWHUTEILHON TKAaHH CO  CIICIHAIBHBIMU
CBOMCTBaMH: Pa3HOBUAHOCTH, CTPOEHUE, PYHKIIUU.

XpsimeBasi 1 KOCTHAasi TKAHU

1. XpseBasi TKaHb: UCTOYHUK Pa3BUTHUS, PA3HOBUIHOCTH, CTPOEHUE, PYHKIMU. XapaKTepPUCTHUKA
KJIETOUHBIX 3JIEMEHTOB UM MEXKJIETOYHOro BemiecTBa. Haaxpsamuuna. Xpsil kak oprad. Perenepauus u
BO3PACTHBIC U3MEHEHHUSI.

2. KoctHas Ttkanb. Mctounuk pasButus. Knaccudukanms, oOmuii 1uian cTpoeHus, (QpyHKIUH.
XapakTepucTHKa KJIETOYHBIX 3JEMEHTOB U MEXKIeTOuHOro BemectBa. Kocth kak opran. HankocTHuia:
cTpoeHue U QyHKIHOHAIbHOE 3HaueHue. Du3nonoruyeckas W penapatuBHas pereHeparus. OakTopsl,
BIIUSIIOLIME HA PETeHEPAINI0 KOCTHBIX TKaHEH.

3. MopdodyHKIIMOHAIbHAS XapaKTepUCTUKAa M KiIacCH(PHUKAIUS KOCTHBIX TKaHeW. [Ipsamoil u
HEenpsIMOi ocTeorucrorenes. Gu3nonornyeckas U pernapaTuBHas pereHepanus KOCTH.

MbllleyHasl TKAHb

1. MopdodyHkIrOoHaTBHAS XapaKTePUCTHKA U KiIacCU(UKALMA MBIIICYHbIX TKaHel. CkeneTHas
MbllIeYHast TKaHb. McrouHuk pa3Butus. CTpo€HHE MBIIIEYHOIO BOJOKHA Ha CBETOONTHYECKOM U
3NIEKTPOHHO-MUKPOCKONIMYECKOM ypoBHE. MHHepBanusa. CTpyKTypHbIE OCHOBBI COKPAIEHUSI MBIIIIEYHOTO
BOJIOKHA.

2. MopdodyHKIIMOHAIbHAS XapaKTePUCTHKA W KIAacCU(UKAIMs MBIIICUYHBIX TKaHed. [ maakas
MBbIIIE€YHAs] TKaHb: UCTOYHUK Pa3BUTHSI, PACIPOCTPAHEHHOCTb, CTPOCHHE, MHHEpBalua. CTpPyKTypHBIE
OCHOBBI COKpAILIEHUS TJIaJIKUX MBILIEYHBIX KJIETOK. Perenepanus.
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3. MopdodyHKIIMOHAIbHAS XapaKTEPUCTUKA U KIacCU(UKAIHS MBIIICUYHBIX TKaHeH. MblieuHoe
BOJIOKHO KakK CTPYKTYpPHO-(YHKIHMOHAIbHAS CIUHHIIA IOTIEPEYHOIONOCATON MBIIICYHOW TKaHU. THIIBI
MBIILIEYHBIX BOJIOKOH. Perenepanusi.

4. MpllieyHble  TKaHW: PA3HOBUIHOCTH, WCTOYHHMKHM pa3BUTHs, oOmee GyHKIMOHAIBHOE
3Ha4yeHue, pereHepanus. CrpoeHre MUOGpUOPMILIAPHOTO anmapara B pa3jIMYHbIX MBIIICUYHBIX TKAHSX.

5. MopdodyHKIOHANBHAS XapaKTePUCTUKA U Kiaccu(uKanus MbIIeuHbIx TKaned. Cepaeunas
MBIIIICYHAS! TKaHb: WMCTOYHUKU Pa3BUTHS, CTPOCHHUE, MHHEpBAIMs. XapaKTepPUCTHUKA THUIIHMYHOH U
ATUIIMYHOM CepACYHON MBIIICYHOU TKaHH. Perenepanusi.

6. Mpimma  kak  oprad. Wcrounuk pasutus. Crpoenue. AddepentHas u  sddepeHTHAs
MHHepBaBUMs. Perenepanus.

HepBHas TKaHb

1. HepBHas Tkanb. MopdodyHKIMOHaNbHAS XapakTepuctuka. Mcrounuk pazsutus. HelipouuTsr:
CTpOEHUE, Pa3HOBUIHOCTH, (DYHKIINH, pereHeparysl.

2. MopdodyHKIIMOHANBHAS XapaKTepUCTHKA HEpBHOW TKaHU. MicTounnky pazButus. Hedpormmsi:
KJaccu(puKanus, CTpoeHUe, 3Ha4eHUeE.

3. MopododyHKmoHaIBEHAS XapaKTEepUCTHKA HEpPBHOW TKaHHW. VcToynmk pasButus. HepBHbIe
OKOHYAHUS: IOHATHE, Kilaccuukanus. XapakTeprUCTUKa PELIEITOPHBIX HEPBHBIX OKOHYAHUN, PUCYHOK.

4. MopdodyHKIIMOHANTbHAS XapaKTEpUCTUKAa HEpBHOM TkaHU. McrouHuk pa3Butus. HepsHble
OKOHYAHUS: IOHATHE, Kilaccudukanus. XapakTepucTuka 3pGeKTOpHbIX HEPBHBIX OKOHYAHUM.

5. MopdodyHkimoHanbHas XapakTepucTUKa HepBHOUM TkaHu. Mcrounuk paszsutus. HepBHble
BOJIOKHA: MMOHATHE, PA3HOBUIHOCTH, CTPOCHHE, (DYHKIIMOHAIIbHBIE 0COOEHHOCTH, pereHepalusl.

6. MopdodyHKIIOHANBHAS XapaKTEpPUCTHKAa HEPBHOW TKaHW. McrouHwk pa3ButHs. CHHAICHI:
MOHATHE, CTPOCHHUE, MEXAHNU3MBI NT€pejaul HEPBHOTO UMITYJIbCA, KJIACCU(PUKALIUS.

Pazgen «YacTHas rucroiorusn»

HepsHas cucrema. Opranbl 4yBCTB

1. HepBsl W HEpBHBIC Y3JIbI COMAaTHYECKOW W BEreTaTMBHOW HEpPBHOM cuctembl. CTpoeHHue,
CpaBHUTEIIbHAS XapaKTepUCTHKa, PyHKIMU. Pereneparus HEpBOB.

2. CrimaHOM Mo3r. O0mas MopdodyHKIIHOHAIbHAS XapakTeprucTuka. CTpoeHue Oesloro BemecTBa
CIIMHHOTO MO3ra. XapaKTepUCTUKA IPOBOISALIMX ITyTEH.

3. CnMHHOM MO3r: UCTOYHUK PA3BUTHUSA, CTPOEHUE, (PYHKIIMOHAIBHOE 3HAUCHUE CEPOr0 BEIEeCTBA.

4, TomoBHo#t wmo3r. O6mas mopdodyHKIMOHATIBHAS XapaKTEPUCTHKA OOJBIINX IOJyIIAPHi.
[MutoapxurekroHnka. Muenoapxutekronuka. [IpencraBiennue o MoOyIbHOM OpraHU3ally KOPHI.

5. Mosxeuok. CtpoeHue M (GYHKUMOHAIbHAS XapaKTEPUCTHKA, HEHPOHHBIM COCTaB KOPbI
MO3KeuKa. MexxHelpoHabHbIe CBSI3U. MUENoapXUTEeKTOHUKA.

6. BereratuBnas HepBHast cuctema. MopdodyHKIMOHANbHAS XapaKTepPUCTUKA,  OTJIEJIBL.
Cumnaruuyeckuit otaen BHC: crpoenue, @QyHKIMOHANbHOE 3HaueHHe, pediaekTopHas ayra.
CumnaTudeckuil HEpBHBIN y3edl.

7. Ilapacumnaruyeckuit  otaen BHC. OOmas  mMopdodyHKIMOHANbHAS XapaKTepUCTHKA.
[Tapacumnatuyeckass HEpBHasi CUCTEMa: CTPOEHHUE, (PYHKIMOHAIbHOE 3HA4YeHHE, pedIeKTOpHAas Iayra.
[TapacuMIiaTHyecKHii HEPBHBIN Y3€Il.

8. Mopdosoruueckuit cyocTpar pedaekTOpHON aesTeabHOCTH HepBHOW cuctembl. [loHsATue o
IIPOCTOM U CII0KHOM pediekTopHO# ayrax. Heps: moHsATHE, CTpOSHUE, pEreHeparusl.

9. O6mas MopdodyHKIMOHATIBHAS XapaKTePUCTUKA OpraHoB 4yBCTB. [IoHsATHE 00 aHanu3aTtopax
B cBere yueHus W.II. IlaBnoBa. Knaccudukanus opraHoB 4yBCTB MO NMPHUPOJE PELENTOPHBIX KIETOK.
Opras BKyca: CTpO€HHEe, HCTOUHUK Pa3BUTHS, GYHKIUH.

10. Ilonstue o 3purenbHOM aHanuzatope. Opran 3penusa. Mcrounuk passutus. CrpoeHue
pelenTopHoro anmnapara riasa. CTpoeHue ceT4aTKH Ha CBETY U B TEMHOTE.

11. Opran 3penus. MopdodyHkunoHaTbHAs XapakTepucTuka. Passutue. ['mcrodusmonorus
JMONTPUYECKOTO M AaKKOMOJAIIMOHHOTO  ammapaTtoB Trja3Horo s6ioka. CrTpoeHMe U poiib
BCIIOMOTATEJILHOTO amrapara riasa.
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12. O6mas xapakrepucTuka opraHoB uyBcTB. [loHstue o0 anammsaropax. Kiaccubukarms.
I'ucrodusnonorus peuenTopHOro anmnapaTa oprasa ciiyxa i paBHOBECHS.

13. llpencraBnenne o ciyxoBoM aHanu3arope. Opran ciayxa. MopdodyHKkunoHampHas
xapakTepuctuka. Mcrounuk pasButua. CtpoeHue BHyTpeHHero yxa. KopTueB opran: muTo(pH3HOIOTHS
PELENTOPHBIX KJIIETOK BHYTPEHHETO yXa.

14. Opran paBHOBecHsl (CIyXOBbIe NSITHA M CIyXOBble TIpedemku). ICTOYHUKH pa3BHTHS.
I'ucrodusnonorus.

15. OOmas xapakTepuCTHKa OPraHOB YyBCTB B CBETE yUeHHs 00 aHanmm3aTopax. Kiaccupukanus
OpraHoB YYBCTB II0 T€HE3Y M CTPYKTYpE PEUENTOPHBIX KJIeTOK. OpraH 0OOHSHUS: UCTOYHUK Pa3BUTHS,
THECTO(QHU3HOIIOT U

CepaedHo-cocyaucrasi cucreMa

1. MopdodyHkMOHaTbHAsS  XapaKTepUCTHKA COCYAMCTOW CHCTEMBI. ICTOUHMK  pa3BUTHSL.
Aptepun: KJ1acCcUpUKaIus, CTPOCHHE, ¢ynkuuu. CBa3b CTPYKTYpBI aprepui c
reMOJIMHAaMHUYECKUMHU yCI0BUSAMU. Mopdosornyeckre OTiINYus BEH U apTepuil.

2. MopdodyHKIIMOHANBHAS XapaKTePUCTUKA COCYANCTOW CUCTeMBI. McTouHUK pa3BuTus. BeHsI:
Kjaccupukanus, crpoeHue, (QyHkuuu. CBS3b CTPYKTYpbl BEH C TI'€MOJUHAMUYECKMMH YCIOBHSMH.
Mopdonoruueckre oTINYMS BEH U apTEPHIl.

3. MopbodyHKIIMOHANBHAS ~ XapaKTEPUCTHKA  COCYIOB  MHKPOLHMPKYISTOPHOTO  pycia:
Kinaccuukanus, crpoenue, ¢yHkuuu. OpraHocnenupu4HOCTh  KamwuisipoB.  [loHstue o
TUCTOTEMAaTHUYECKOM Oaphepe.

4. Cepaue. MopdodynkiuonanpHas xapakrepuctuka. Mcrounuk pa3sutus. CtpoeHne 000a04yek
CTEHKH cepaua. Perenepanus.

5. Cepaue. MopdodyHkimoHansHas xapakrepuctuka. CepaeyHasi TUIIMYHAs MbIIIEYHAs] TKaHb!
HCTOYHUK Pa3BUTHSI, CTPOCHUE, pETeHEepalys, 3HaUCHHE.

6. Cepaie. MopdodyHKIMOHATBHAS —XapaKTepucTuka. VCTOYHMK pa3BUTHS. ATUIUYHAS
MBIIIEYHAs] TKaHb: CTPOCHHE, (YHKIMOHAIBHOE 3HAYCHHE, OTIMYUE OT THUIWYHON MBIIIEYHOM TKaHU
cepaua. [IpoBoasmias cucrteMa cepaua. ManepBanus.

Opranbl KPoBeTBOPEHUSI U HMMYHOT €He3a

1. MopdodyHkroHanpHas XapaKTepUCTHKAa OPraHoB KpPOBETBOPEHUS M HMMYHOTEHE3a.
Knaccudukanus. XapakrepucTuka LEHTPAJbHBIX OPraHOB KPOBETBOPEHHUS IICHTPAIbHBIX OPraHOB
KpOBETBOpEHUs 1 UMMYyHOTreHe3a. CTpoeHue KocTHOro Mmosra. OyHkIum.

2. MopdpodyHKIIMOHAIbHAA ~ XapaKTEPUCTHKA IEHTPaJbHBIX OpPraHOB KpPOBETBOPEHHUS U
UMMYyHOTeHe3a. THMyc: HCTOYHHUK pa3BUTHA, CTPOCHME, BaCKYyJSpHU3alUs, CTpOMabHbIE KIETKH,
GbyHKIMH. AKIMIEHTallbHAs TpaHchopMaIis U BO3pacTHAST MHBOJIOIHS.

3. OOmras xapakTepuCTUKa OPraHOB KPOBETBOPEHUS UM UMMYHHOU 3amuTthl. Kiaccudukarus.
JlumbaTtuueckuid y3en Kak mnepudepudyeckuii OpraH HMMYHOT€He3a: pacIoJIOKEHHE, CTPOCHHE,
ructou3noaorus, pyHKInoHaIbHbIE 30HbI. CTPOMANbHBIEC SJIEMEHTHI U TOHITHE O KMUKPOOKPYKEHUN.

4. O0mas xapakTepHCTUKa OpPraHOB KPOBETBOPEHHUS W HMMMYHHOHW 3amuThl. Knaccudukanus.
[TonsiTHe 0 eAWHOW MMMYHHOW CHUCTEME CIU3UCTBIX 000J0uek (uMdouaHbIe (OJUTMKYIBI B CTCHKE
KUIIIEYHHKA; alMeHIUKYISIPHBIA OTPOCTOK; MUH/IAIMHA).

5. OOmras xapakTepuCTUKa OPraHOB KpPOBETBOPEHUS W UMMYHHOU 3amuThl. Kiaccuduxarus.
Cenesenka: ctpoenue, kpoBocHabxeHue. benas u kpacHas nynemna. [loHsTHE 0 MUKPOOKpPY>KEHHUH.

IIumeBapurebHas cucTeMa

1. IMumeBapurenbHeplid kKaHat. Otaensl. OOMmMNA MIIAH CTPOCHMUS CTEHKH. VICTOUHMKHM pa3BUTHSL.
I'ucrodusnonornyeckas xapakTeprucTuka 000JI0UeK pa3HbIX OTJENOB.

2. IlummeBos: UCTOYHUK Pa3BUTHS, CTPOCHUE, 0COOCHHOCTH pebeda CIU3UCTON 000I0UKH.

3. Cnuzuctast 000J104Ka MUIIEBAPUTEIBHOTO TpaKTa: pa3HOBUIHOCTH, cTpoeHune. OcobeHHOCTH
CTPOEHUSI CIIM3UCTON 000I0UKH Pa3IMYHbBIX OT/ENIOB MUIIIEBAPUTENBHOTO TPAKTA.
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4. bonpline CIIOHHBIE Keje3bl (OKOJIOYIIHAs, IOAYENIOCTHAs M TMOJbSI3bIUHAsA): HCTOYHUK
pa3BUTHS, CTPOCHUE, TUCTOPUIUOTIOTHS, (YHKITUH.

5. S3wIk: cTpoenue, pyHKuIHOHANBEHOE 3HaueHHEe. OcoOeHHOCTH penbeda CIM3UCTON 00O0JIOUYKH.
Bospactasie ocobenHocT. Opral BKyca: HCTOYHHK pa3BUTHS, KiacCU(UKaIUs, TUCTO(DU3NOTIOTHS.

6. XKemynok. Mcrounuku pazputus. OcOOEHHOCTH CTPOEHHUS 000JI0UEK B Pa3IUYHBIX OTJEINax.
I'ncrodusmnonorus xenes xeryaxa.

7. Tonkuit xumeunuk. Mcrounuk paszButus. CTpoeHHE CTEHKH, €€ TKaHEBOW COCTaB.
XapakTepuCcTHKa KHIIEYHOTO dnuTeust. [ McTohu3nomorus cucteMsl Kpunra - BopcuHka. OcoOeHHOCTH
CTPOEHUS pa3INYHbIX OTAEIIOB.

8. XapakrepucTuka OSIUTENUs TOHKOW KHIMIKH. CTPYKTYpHBIE OCHOBBI IPHCTEHOYHOTO
(MeMOpaHHOTO) THIIEBApEHHs: XapPaKTEPUCTHKA, 3HAYCHHWE, OTIWYHS OT BHYTPHIIOJIOCTHOTO
MUIIEBapEHHUS.

9. Toncterit kumeynuk. Mcrounuk pazputusi. CTpoeHUE CTEHKN: TKAHEBOW U KIIETOYHBIN COCTaB.
OyHKIMOHAIbHOE 3HaYeHHE. ANIMEHIUKYISIPHBIA OTPOCTOK.

10. MomxemymouHast sxene3a. McrouHuk pas3Butusa. [HcTopu3MONOTHs HSK30KPHHHOW |
SHIOKPUHHOM YacTe MOHKEITYTOYHOM KENE3bI.

11. Tleuens. Mcrounuk pa3sutus. @PyHKIHOHAIbHOE 3HaUeHHE. OcOOEHHOCTH KPOBOCHA0KEHNS.

12. Tleuens. HMcrounuk pazButusa. CTpoeHHE  KIIACCHYECKOW  IMEYEHOYHOW  JIOJBKH.
[IpencraBienre o MOpPTaIbHOM [OJIbKE M TMEYeHOYHOM anuHyce. CTpoeHue BHYTPUIOJIBKOBBIX
KaIluJuISpOB.

13. I'emaTouuThl: CTPOEHHWE, MHUTOXUMHYECKHE W (PYHKIMOHAIBLHBIE OCOOCHHOCTH, 3HAaYCHUE.
XapakTepuCTUKA KEITYEBBIBOIAIIMX ITyTel. JKeITUHbIi My3bIpb: CTPOCHUE, 3HAYCHHUE.

Opranbl AbIXaHUS

1. MopdodyHKIMOHaTbHAS XapaKTePUCTUKAa OpraHoB aeixaHus. [Iman crpoenus. Mcroynmk
pa3BUTHS. AIIMHYC KaK CTPYKTYpPHO-(QYHKIIMOHANIbHAS €AMHULA JeTKOro. CTpoeHue CTEHKH ajbBEOJIBI.

2. MopdodyHKkroHaIbHAS XapaKTEPUCTHUKA OpraHoB abixaHus. [loHsTHE 00 a’poreMaTnyecKkoM
Oapbepe: CTPYKTYpHbIE KOMIIOHEHTBI, 3HaYCHHE.

3. Bo3ayxoHOCHBIE TYTH: MCTOYHMKH pA3BUTHS, PA3HOBUIHOCTH, OCOOCHHOCTH CTPOCHUS
Pa3IMYHBIX OT/IETIOB BO3IyXOHOCHBIX MyTeH, PYHKIIMOHATBHOE 3HAYCHHE.

Opranbl BbljaeJIeHHsI

1. ITouku. OcHOBHBIE 3Talbl AMOpPUOHATBLHOTO pa3BuTHs. HedpoH: pasHOBHIHOCTH, CTpOEHUE,
rUCTO(DU3HOIIOTHSL.

2. IToukwu. ITnan crpoenus. KpoBocuabxenue. ['emaTonodeunsiii 6apbep.

3. llouku. [Ilman crpoenus. VCTOYHMKM pa3BUTHS. OHIOKPUHHBIA  ammapar [OYKH:
MOHATHE, (PYHKIIMOHAILHOE 3HAUCHUE.

4. T'ucroduznosiorus mporecca MoueoOpazoBanuss. Mo4eBbIBOISIIME TyTH: UCTOYHUK Pa3BUTHA,
ctpoenue. OcoOeHHOCTH CTPOEHUS EPEXOTHOTO AMUTEIHS.

Ko:xka. IIpou3BoaHble KOXHI

1.Kosxxa. MopdodyHkimonanbHas xapakrepuctuka. Mcrounnku passutus. [1nan cTpoeHUs KOXKH.
Oyuknuu. IIponecc keparnHu3anuu. PenenTtopHbIi anmapaT KOXKH.

2.Koxa. MopdodyHkunoHanpHast xapakTepucTuka. Victounuku pa3Butus. [Ipon3BogHbIE KOXKU:
JKEJE3bl, BOJIOCHI.

JHa0KpHHHAas cucTtema. [lenTpanbHoe 1 nepudepudeckoe 3BeHO

1. MopdodyHkunoHampHast XapakTEpPUCTHKA OSHJIOKPUHHOM CHUCTEMbI: IUIAaH CTpPOEHUS,
cneunpuyeckue TNpU3HAKW, Kiaccudukanusa. HelipocekpeTopHble OTIeNnbl THIOTaJaMyca: HCTOYHHK
pa3BUTHs, CTPOCHUE, XapaKTEPUCTUKA HEUPOCEKPETOPHBIX KIETOK. ['OpMOHBI M TOYKU UX INPUIIOKECHUS.
CBs3b runoTajiaMmyca ¢ TUInoQpHu3oM.
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2. MopbodyHKIIMOHANbHAS ~ XapaKTEPUCTHUKA SHAOKPHHHOW cucTeMbl. Dnudus. HMcrounuk
Pa3BUTHS CTPOCHHE, CBSI3b C IPYTUMH SHIOKPHUHHBIMU JKeJIe3aMHt, (QYHKITUH.

3. MopdodyHKIIOHANbHAS XapaKTEPUCTUKA SHAOKPUHHOM cuctemsl. I unodus. Hcrounuku
pa3BHUTHS, CTPOCHUE, TKAHEBOW M KIETOYHBIM cOCTaB aaeHorumopusza u Heiporunodusa. Cas3b
runo¢u3a ¢ rurnoTaJIaMycoM.

4. MopdodyHKIMOHaNbHAS ~ XapaKTepUCTHKA  JHIOKPMHHOW  cuctembl. Knaccuukarms.
[IluroBuaHas  kene3a: HUCTOYHHUKU  Pa3BUTHUSA, CTPOCHUE, TKAHEBOM M KJIETOYHBIM  COCTaB,
¢bynkumonanpHoe 3HaueHHe. OCOOCHHOCTH CEKPETOPHOTO MPOLIECcca B TUPEOIUTAX, €r0 PETYISIIHSL.

5. MopbodyHKIIMOHANBHAS ~ XapaKTePHCTUKA SHAOKPUHHOU cuctembl. Knaccuduxanus
SHJOKPUHHBIX kese3. [lapalmuToBuaHBIE >Keyle3bl: HCTOYHMKM pA3BUTHsA, CTPOCHHE, TKAHEBOW U
KJICTOYHBIM COCTaB, 3Ha4eHHUE. POJIb IIMTOBUIHON U MMAPAIUTOBUAHON KEJIE3 B PErYISIIUN KaJbLIEBOTO
oOMeHa.

6. MoppodyHKIIMOHAIBHAS ~ XapaKTEPUCTUKA  DJHAOKPUHHOW  CHUCTeMBl.  HaJarmodeyHWKu:
HMCTOYHUKU Pa3BUTHUS, CTPOCHME, TKAHEBOM M KJIETOYHBIN COCTaB, (PyHKIMOHAJIbHAs XapaKTEpUCTHKA.
Ponb ropMOHOB HaANIOYEYHNKA B PA3BUTHH aJalITALlHOHHOTO CUHIAPOMA.

7. MoppodyHKIIMOHAIbHAs ~ XapaKTepUCTUKAa  SHIOKpUHHONW  cucreMbl. Kiaccupukanus.
Hubdy3nas >HAOKpHHHAS CHUCTEMa: JIOKaTU3alusi, WCTOUYHUKH pa3BUTUSL. MopdodyHKIIMOHATBHAS
XapaKTepPUCTUKA OJJUHOYHBIX KJIETOYHBIX 3JIEMEHTOB, POJIb KX TOPMOHOB B MECTHOM U OOIIEH peryasuuu.

Opranb! penpoaykunu. MysKCKasi U )KEHCKAasl MOJ0BbIe CHCTEMbI

1. MopdodyHkIHOHaTBHAS XapaKTEPUCTHKA MYKCKOM U KEHCKOM MOJIOBBIX cucTeM. MIcTOUHMKN
1 XOJT SMOPHUOHATBPHOTO PA3BUTHUS TOHAJ M OPTaHOB I'€HUTAIHLHOTO TPaKTa. XapaKTePUCTHUKA MEPBUYHBIX
MoJIOBBIX KieTok. dakTopsl nonoBoit nuddepenrpokr. CpaBHUTENbHAS XapaKTEPUCTUKA MYXKCKUX U
KEHCKHUX MOJIOBBIX KJIETOK.

2. MopdodyHKrOoHAIbHAS XapaKTEPUCTHKA MYKCKOW ITOJIOBOM CHUCTEMBI. MYyKCKas IOJoBas
xkene3a. Mcrounmk pasButus. Ctpoenue. ['emMaToTecTHKYISpHBIM Oapbep. DHIOKPUHHBIA armmapar
CeMEeHHHKA. [ opMOHaNbHas perysaius.

3. Cnepmarorenes. buonornyeckuii cmbici. Ctaaun. ['opMoHanbHas peryssiusl.

4. Jlo6aBouHBbIE Kee3bl MYKCKOM PEnpoJyKTUBHOM CHCTEMBI (TpeIcTaTeNbHAs JKelesa,
CEMEHHbIE IMY3BIPhKU, OyIb00ypeTpaIbHbIC JKeJe3bl): HCTOUHUK PAa3BUTHS, CTpPOCHHE, (PYHKIHOHAIBHOE
3HaueHue. CeMeHHON OYropok: cTpoeHre U GyHKIMOHATIbHOE 3HAUCHHUE.

5. Myxckas penpoaykTuBHas cucreMa. CeMABBIHOCAIIME MyTHU: UCTOYHUK Pa3BUTHSI, CTPOCHUE,
(GYHKIIMOHATBHOE 3HAUCHUE.

6. CpaBHHUTeNbHAS XapaKTEPUCTUKA CIIEPMATOreHe3a U OBOTeHE3a.

7. OBorenes. buonornyeckuit cmpicia. CTaguu: TpoAOLKUTEILHOCTD, TOPMOHAJIbHAS PETYISAILUA.

8. SluuHuk: SMOpUOHANBHOE W MOCTAIMOPHOHANIBHOE pa3BHUTUE, CTPOCHHUE, IUKIMYECKUE
n3MeHeHus, QyHKIUH. DHIOKpUHHAs QyHKIUsS sudHuKa. [loHATHEe 0 remMaTodoIuKyIsIpHOM Oapbepe.

9. IlpencraBneHue o KENTOM Telle IMYHUKA: PA3BUTHE, CTPOCHHE, (DYHKIUU.

10. [IIpencraBieHwe O >KEHCKOM IIOJIOBOM IIMKJIE: MOHATHE, MPOJIOIKUTEIHHOCTh, CTaIHH.
[uknuyeckre HW3MEHEHUS B OpraHax >XEHCKOTO TEeHUTAIbHOIO TpakTa (MaTo4yHble TpyObI, Marka,
BIIATaJIUIIE) U UX TOPMOHAIbHAS PEryIsius.

11. OsapuanbHbBI{ ITUKIT: OUOTOTUYECKUIN CMBICH, CTAJAUU, TOPMOHATbHAS PETYIISIIHSL.

12. MaTtka ¥ MaToyHble TPYObI: HMCTOYHHUKH DPA3BUTHS, CTpOCHHE, PYHKIUU, HUKIUIECKHE
W3MEHEHHUS, TOPMOHAIbHAS PETYISLIUA.

13. Monounsie >xene3bl. Mcrounuk pasButusa. CrpoeHue. OCOOEHHOCTH XKelle3 B IEPHOA
naktanuu. HeliposHIoKkpuHHas peryisaius xene3. Bo3pacTHeie H3MEHEHUS.

Ilepeyenb rHCTOJIOrHYECKHUX NPENapaToB LI YK3aMeHa

1. OnHOCIOWHBINA OTHOPSAHBINA UIMHAPHUUECKUH SMUTEINH (OKpacka reMaTOKCHIINH - 03UH).

2. OIHOCIONHBIN MHOTOPAIHBINA PU3MAaTHUECKUH MepIaTeIbHBIN AMUTENNN (OKpacKa jKeJIe3HbII
reMaTOKCHJIUH).

3. Ma3ok KpoBH uenoBeKka (OKpacka reMaTOKCHIIMH - 03UH).
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I'manuHoOBBIN Xpsll (OKpacka NréMaTOKCHINH - 3031H).
DNacTUYECKUN Xpsiill (OKpacKa OPCEUH - TeMATOKCUIIUH).
BonoxkHuCThIN Xpsiil (OKpacka FreMaTOKCUIIMH - S03H1H).
Cpe3 cyxoxuius (OKpacka reMaTOKCUIIUH - 03UH).
PazBuTHe KOCTH U3 ME3EHXUMBI (OKpacKa TeMaTOKCHIIMH - S03HH).
[Tonepeunstit cpe3 nuagusa TpyduaToit Koctu (okpacka THOHHHOM 110 IMopito).
0. Muoxkapx (OKpacka >KeJe3HbIi reMaTOKCHIINH).
11. CkenetHasi momepeyHO-TIOJ0CATAsI MBIIIIEYHAs! TKaHb (OKPACKa YKEJIE3HbIN T€MaTOKCHIINH).
12. TlomepedHslit cpe3 CIMHHOTO MO3ra (MMITPETHAIUS a30THOKUCIIBIM CEpeOpoM).
13. CiuHHOMO3TrOBO y3el (OKpacka reMaTOKCHIIUNH - 031H).
14. 3annss cTeHka riia3a (OKpacka reMaTOKCUIIMH - 031H).
15. Poroswuria ria3a (okpacka reMaTOKCHUIIUH - 03HH).
16. Cpe3 xanama ynutku (Koptue opraH) (Okpacka reMaTOKCHIIUH - 031H).
17. Kopa 60apImux MoIyIapuii roJ0BHOTO MO3Ta (MMITpETHAIINS Q30 THOKUCIIBIM cepedpoM).
18. Mo3ke4ok (MMITpEerHaIus Q30 THOKHUCIIBIM CepeOpoM).
19. Aprepus MbImedHOTO TN (OKpACKa TeMaTOKCHIIMH - D03HH).
20. Bena MpIme4HOro THMNAa (OKpacka reMaTOKCHIIMH - D03HH).
21. Aopra (oKpacka OpceuH).
22. Crenka cepana (BosiokHa [Typkuabe) (OKpacka reMaTOKCHIIMH - S03HH).
23. Cocynsl MUKPOLIMPKYIIATOPHOTO pyciia (OKpacka reMaTOKCHIIMH - DO3HH).
24. Cpe3s tumyca (OKpacka TeMaTOKCHIIMH - 031H).
25. Cpe3 numdaTHIecKoro y3ia (OKpacka reMaTOKCHJIMH - S03H1H).
26. Cpe3 cene3eHKH (OKpacka TeMaTOKCHITUH - J03HH).
27. Koska marnpIiia yenoBeka (OKpacka TeMaTOKCHIIMH - Y03HH).
28. Koska c BojocoM (0OKpacka reMaTOKCUJIUH - D03HH).
29. Cpe3 Tpaxeu (OKpacka reMaTOKCHUJINH - S03HH).
30. Cpe3s nerkoro (0kpacka reMaTOKCHJIUH - S031H).
31. Cpe3 mouku (OKpacka TeMaTOKCHIJIMH - 031H).
32. Cpe3 Mo4eBOTO My3bIps (OKpacka reMaTOKCUIIMH - Y03HH).
33. Cpe3 MoveTouHHKA (OKpacKa reMaTOKCHIIMH - D03HH).
34. Cpes s3bIKa, IPOBEICHHBIN Yepe3 JUCTOBUIHBIE COCOUKH (OKpacka reMaTOKCHIIMH - D03HH).
35. Cpes s3bIKa, MPOBEICHHBIN Yepe3 HUTEBUIHBIE COCOUKH (OKpacka FréMaTOKCHIIMH - D03HH).
36. HeOnas muHaannHa (OKpacka reMaTOKCHUIIUH - D03HH).
37. TIumeBon (oKpacka reMaTOKCHUJIUH - S03HH).
38. OxonoymiHas xemne3a (OKpacka reMaTOKCHIIMH - D03UH).
39. CmemanHas CIIOHHAS JKele3a (OKpacka reMaTOKCHUIINH - D03UH).
40. Ilepexon muIeBo/ia B )KeMyI0K (OKpacka reMaTOKCHUIIMH - S03UH).
41. Txo xenynka (OKpacka TeMaTOKCUJIMH — 303MH, KOHTO KPAcHBIN).
42. Tunopuyeckas 4acTh KeTyJKa (OKpacka reMaTOKCUIIUH - S031H).
43. ]JIBeHaAmaTHIIEPCTHAS KUIIKA (OKpacKa reMaTOKCUJINH - D03UH).
44, Tonkas kuIKa (OKpacka reMaTOKCHJIMH - S031H).
45. Toncras kunika (OKpacka TeMaTOKCUIINH - S03HH).
46. Ileyenn uenoBeka (OKpacka FréMAaTOKCHIIMH - 203UH).
47. TlomxenynouHas xene3a (OKpacka reMaTOKCUJINH - S03HH).
48. T'unodu3s (okpacka reMaTOKCHIIMH - S03HH).
49. Hagnmouye4yHHK (OKpacka TéMaTOKCUIIMH - 203UH).
50. [uToBuAHAA *Kene3a (OKpacka TeMaTOKCHIIMH - 203WH).
51. TNapamuToBuaHas xene3a (OKpacka FreMaTOKCHIINH - 9031H).
52. Cpe3 ceMeHHHKA (OKpacka reMaTOKCHIIMH - S03MH).
53. IlpencrarenpHas >kene3a (HEMOJOBO3penass W TOJIOBO3penas) (OKpacka T'eMAaTOKCUIIUH -
J03HH).
54. SIMYHUK MJIEKOMHUTAOMIETro (OKpacka reMaTOKCUIINH - D03HH).
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55. Marka (okpacka reMaTOKCUJIMH - 031H).
56. MomouHas xeine3a (HemakTupyromas) (OKpacka TeMaTOKCHUIIMH - S03H1H).

IlepeyeHnb JIEKTPOHOTPAMM JJIsl IK3aMeHA
. DHJOINIa3MaTUYCCKasl CETh
. Muroxonapus.
. JIn30COMBEL.
. BHYTpHKIIETOUHBIN ceT4aTbii anmnapat [ oJybku.
. Slnepnas obosouka
. Slnpo kierkwu.
. Snpeiuko.
. ATnMKanbpHAas 4acTh AMUTEIUATIBHON KIETKU KUIIIEYHOW BOPCUHKH.
. ecmocoma.
0. PecHuTUaThIC AMUTETUAIBHBIC KICTKH TPAXEH.
1. JlecMocoMa KJIETOK IIIMIIOBATOIO CJIOS KOYKH JKMBOTA YCJIOBEKA.
12. BoxkayioBuaHas »KeJe3UCcTast KIETKA.
13. Makpodar.
14, ®ubpobnacr.
15. Ilma3smaTudeckas KIIEeTKa.
16. KoimarenoBsie GUOpHILIEL.
17. ToHKHE U TOJICTbIE MUOTIPOTO(PUOPUILTHI (CapKOMED).
18. BcTaBOYHBIC TUCKU MEXTy MBITIICUHBIMH KJIIETKAMHA MUOKapIa.
19. TwurpowuaHOE BEMIECTRO.
20. AKCOACHIPUTUYECKUN CHUHAIIC.
21. TlepexBaTt PaHBbE B MUETTHHOBOM BOJIOKHE.
22. be3MsIKOTHOE BOJIOKHO KaOCIHLHOIO THIIA.
23. MotopHnas Omsmika.
24. Cas3yromuii oT/1e] NaJTOYKU 3PUTEITLHOMN KIETKH CETYATKH.
25. HapyxHblif CeTMEHT KOJIOOYKH 3pUTEIbHOMN KJIETKH CeTYATKHU.
26. BoaockoBas KjIeTKa IATHA MaTOYKH.
27. BoiiockoBasi KJI€TKa CIIUPAIBHOTO OpraHa.
28. Benyna. [Tonepeunslii cpes.
29. deHecTphl B SHAOTEIHANTBHBIX KJIETKaX KPOBEHOCHOTO KaIlTUJUISAPA.
30. YacTp cTeHkH GOJUTMKYJIA ITUTOBUTHOM JKEJIE3bl.
31. Tlepenusisa monst runodusa. AnumaopuiibHas KIeTKa.
32. BbazodwibHbBIC KIETKH MepeHel 10U Tunodusa.
33. 3agnss noJig runodusa.
34. YacTp KIETKU MYyYKOBOM 30HBI KOPBI HATIOYEUHHUKA.
35. I'maBHas kieTKa cOOCTBEHHOM Kele3bl )KemyIKa.
36. OOxmamouHas KieTka COOCTBEHHOM JKee3bl KelyaKa.
37. JloGaBouHas KJIE€TKa COOCTBEHHOM Kele3bl KeTyaKa.
38. AprenToduiabHas KjeTKa cOOCTBEHHOH JKele3bl ey IKa.
39. Knerku Ilanera.
40. KoHI11eBO# OTIEIN MOIKENYI0UHOMN KENe3bl.
41. KneTku maHKpeaTHuecKOTro OCTPOBKA.
42. lluTormia3mMa eYeHOYHOM KIICTKH.
43. JXXem4HbI KanuuIsp Ne4eHU.
44. CtpoeHre BHYTPEHHEH 4acTH KalCylbl KIIyOOYKa M KPOBEHOCHOTO KalWJUIApa B MOYECYHOM
TeIbIIC.
45. TlogouT ¥ KPOBEHOCHBIHN KaMMIIISP MOYEYHOTO TENbIIA KPBICHL.
46. IlpoxcumanbHbIi O0T/AEN He(hpoHa (AMKAIbHAs YaCTh KICTKH).
47. Bocxopsiias 4acTh NETIH HePpoHa (IUCTATBHBIA OTAET).
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48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

ColwuparenbHas TPyOKa M HUCXOIAIIAS YaCTh ST HEPPOHOB.
Cnepmaro3ou.

OBouuTt ouMKyIa SUYHHUKA.

OBoOLUT MEPBUYHOTO (HOJUTHKYIIA.

MuennHOBOE HEPBHOE BOJIOKHO.

CekpeTopHble MJICUHbIE KIETKH MOJIOYHOM JKEJIe3bl.
Yactb cocyaucToro Kiryoouka Mo4KH KpbICHI.
deoxpomMHas KUILIEYHas KIIETKA.

KposenocHsiit kanmisap. [lonepeunslii cpes.

Cepneunas mbiina. KapauoMuonuTsl skenyouka cepaua.
CwMmemannsiii HepB. [lonepeunslii cpes.
l'inoTtanamo-runogu3apHble HEPBHBIE BOJOKHA.

CreHka anbBeOJIbl U KPOBEHOCHBIM KaWIUISIP JIETKOTO.
Kiterounsle pecHUYKH.
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