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TecTroBble 3agaHus 11 NPOXOKICHUS MPOMEKYTOYHOM aTTeCTALIUH

1) MexkieTouHoe COeIMHEHNUE SMUTEIUOIUTOB KUIIIEYHUKA, IPU KOTOPOM CJIOU
JIBYX ILJIA3MOJIEMM COJIMKEHBI 10 CIUSHUS UX YYaCTKOB, HA3bIBACTCS

A. IJIOTHBIM 3alUpPAOIUM +

B. mpocTteiM

C. 1eeBbIM

D. necmocomoii

E. monynecmocomoi

2) B cocTaB kji1eTOUHOM MEMOpaHbl U3 HA3BaHHBIX COCIMHEHUIN MOTYT BXOJUTH BCE,
KpoMe

A. bochomunuaos

B. xonmecrepuna

C. rMUKO30aMUHOIIIMKAHOB +

D. 6enkoB-pepMeHTOB

E. 6enkoB-niepeHOCUHKOB

3) CneuuduyHocTh QPyHKIMI OMOIOTHYECKUX MEMOpaH obecrieueHa
A. TUIUAHBIM COCTAaBOM
B. MOBEpXHOCTHBIM 3apsA0M
C. 6enkamu u yriaeBoaamu +
D. pH cpensr
E. HackllieHMEM cpeabl KUCIOPOAOM

4) IluieBapuTeabHOM BaKyOJIbIO B )KMBOTHOM KJIETKE HAa3bIBAIOT
A. IMHOIIMTO3HBIN ITy3bIPEK
B. m3ocomy
C. dbarocomy
D. cnuBmmecs: parocoMmy ¢ JIM30COMOM +
E. ocraTouyHoe Tembple

5) MeXKJIeTOUHBbI KOHTAaKT B BHJE IUIONMIQJAKHU, TJ€ CO CTOPOHBI IHUTOILIA3MBbl
MMEIOTCS JIBE YIUIOIIEHHBIE 30HbI ¢ GUOpUILIaMu, Ha3bIBACTCS

A. IpOCTOE COCAMHEHUE

B. niotHOE coenuHeHune

C. necmocoma +

D. Hekcyc

E. cunamnc

6) MeXXKJIETOUHBIN KOHTAKT, MPU KOTOPOM B IJIA3MOJIEMMaX UMEIOTCSI HOHHBIE
KaHaJIBIbI, Ha3bIBACTCS

A.TIPOCTOE COETMHEHUE

B. nnotHOE coequHeHMNE

C. necmocoma

D. meneBoe coeauHeHue. +

E. cunamnc



7) O61uM A5 BceX KJIETOUHBIX MEMOpaH SIBISIeTCS
A. TUTIONIPOTEUAHOE CTPOEHHUE. +
B. cocraB nunuagos
C. cocTaB 6enKoB
D. o1MHaKOBBIN TTOBEPXHOCTHBIN BIIEKTPUYECKUAM 3apsiT
E. cocTaB rimmkokainkca

8) MeXKJIETOYHBIN KOHTAKT, IPA KOTOPOM IIIa3MOJIEMMBI IBYX KJIETOK COJIMKEHBI

Ha pacctosinue 15-20 HM, Ha3bIBaeTCA
A. IPOCTHIM COeIMHEHUEM +
B. III0THBIM 3anuparomum
C. necmocoMoi
D. Hekcycom
E. cunarncom

9) uddyznas 6azodunus xapakTepHa I KICTOK
A. aKTUBHO CEKPETUPYIOUTUX OCIKU
B. momoapIx pactymux +
C. akTUBHO CEKPETUPYIOITUX CIU3b
D. HakanIMBarOIIUX JIATIH]IBI
E. nMeronmmx pecHU4Kn

10) IlmacTMHYATHII KOMIUIEKC Y4aCTBYET B Psijie MPOLIECCOB, KpOME
A. 00pa3oBaHUs JIM30COM
B. 00pa3zoBanus O€IKOBO-MOJIMCAXAPUAHBIX KOMIUIEKCOB
C. o0e3BpexMBaHuUs Nepekucen +
D. HaKkoIJIeHUs CEKPETOB
E. BbIBEICHHS CEKPETOB

11) Jlummer oGpa3yroTcs B
A. rnaakoint JIIC +
B. rpanynspnoii OI1C
C. kommiekce I onbmxu
D. nu3ocomax
E. MutoxoHpusx

12) OT u30BITOYHOTO HAKOTJIEHUS KUPOB, YIIIEBOJOB U META0OIUTOB KIETKY
PEIOXPAHSIOT

A. MUTOXOHIPUHU

B. rmangkas OIIC

C. rpanynspuas JI1C

D. xommiekc I'onbxn

E. mu3ocomer +

13) benku BHYTPUKIETOUYHBIX MEMOpaH CUHTE3UPYIOTCS B
A. rpanynspuoi OIIC. +
B. rmaakoun D11C



C. xommiekce ['onpmKku
D. mu3ocomax
E. aapeimkax

14) HoBble MUTOXOHAPUHU 00Pa3yIOTCS B KIIETKE B
A. xommuiekce ['ompmku
B. rmaaxon OIIC
C. rpanynspaon JI1C
D. pe3ynbrare (hparMeHTAIIIN MUTOXOHAPUN +
E. pesynbrare daromurosa

15) HoBbie IeHTpHOIM TIEpe ISTICHUEM KIIETKA 00pa3yroTCs
A. IOYKOBaHUEM MATEPUHCKUX
B. mytem oOpa3zoBaHus IPOIIEHTPUOJIH PAJIOM C MATEPUHCKON +
C. B komIiekce ['onbmku
D. B rpanymnsipaoii I11C
E. B sapeIkax

16) Monbl 1enOoHUPYIOTCS B
A. rnaakou OIIC +
B. rpanynspnoit OI1C
C. xomruiekce I oapmku
D. nu3ocomax
E. mepokcucomax

17) CyOobenuuuibl pubocoMm 00pa3yroTcs B
A. rnmaaxon JIIC
B. rpanynspnoii OI1C
C. kommiekce I'onbmaxu
D. sapbIIKOBBIX OpraHuzaTopax +
E. pe3ynbpTaTe MOYKOBaHUS UMEIOIIUXCS puOOCOM

18) Ynciio xpoMocoM B aHada3e B JUIIIOUTHOMN KIETKE COCTABIISACT
A.n
B.2n
C.4n +
D. 2c
E. 8n

19) S apsIko - 3T0 y4aCTOK XpOMOCOMBI, TJIe 00pa3yercs
A. n-PHK
B. p-PHK +
C. T-PHK
D. IHK
E. ATO

20) Hykneocoma - 310
A. pubocoma B COCTaBE MOJIMCOMBI



B. kommiekc n-PHK ¢ 6enkom

C. nerns JIHK Bokpyr MosieKyJ1 THCTOHOB

D. yuactrok JIHK, cBs3zannbiii ¢ PHK-nnoamumepamu
E. manas cyObeauHuIIa puOOCOMBI

21) B 30Hax nepBUYHBIX MEPETHKEK MUTOTUYECKUX XPOMOCOM HaXOIATCS
A. Tenomepsl
B. spbIlIkOBBIE OpraHU3aTOPbI
C. xuHeToxopsl +
D. Hykn€0COMBI
E. nopsr

22) CTBOJIOBBIE KJIETKH PAa3TMUYHBIX TKAHEH HAXOMSITCS B MEPUOJIE
A.Go +
B. Gy
C. G
D. S
E. muto3a

23) Camast KOpOTKasi 10 BPEMEHU CTaAMsI MUTO3a - 3TO
A. mpodaza
B. meTadaza
C. anagaza +
D. Tenodaza
E. 3urorena

24) ITpu pU3MONAOTrUUECKOI pereHepaly B TKAHAX MOKET IPOUCXOJAUTH BCE, KPOME
A. rubenu KJIeTok
B. 00HOBJIEHMS BHYTPUKJIETOUHBIX OpraHesll
C. pa3MHOXKEHUS KIETOK
D. nonumnounau3anuu KJIETOK
E. uamenenus xapakrepa nudhepeHIMpOBKH KIETOK +

25) JderepMuHaLus - 3TO
A. yBeMYeHHE KOJUYECTBA KIETOK B AMOPHOTeHE3e
B. onpenenenne nyty pa3BUTHS KJIIETOK Ha TEHETUYECKON OCHOBE +
C. crpykrypHoe uzmenenue JJHK xpomocom
D. oObeanmHeHue KIETOK B CUCTEMY ISl MX CIEHU(PUUIECKOT0 B3aUMOICHCTBUS
E.oOHOBNEHUE KIETOYHOTO COCTaBa TKAHEN B MOCTAMOPHUOHAIBHOM MEPUOJIE

26) Ipouecc pyHKIIMOHATBHOMN CHIEITUATN3AIMN KIIETOK, COTIPOBOYKTAFOTITHIACS
U3MEHEHHEM MX CTPYKTYPhI U 00YCIIOBICHHBIA aKTHBHOCTHIO OTPE/ICTICHHBIX TEHOB,
COOTBETCTBYET MOHSATHUIO

A. mponudepanus

B. nerepmunanms

C. nmuddepenunpoBka +

D. meranna3zus

E. anonro3



27) Honstuto «uroauddepeHunpoBKay COOTBETCTBYET COBOKYITHOCTh MPOLIECCOB,
B XOJI€ KOTOPBIX

A. mpoucxoaut oObEAUHEHNE KIETOK B LIEJOCTHYIO CUCTEMY

B. B k1eTKax BO3HUKAIOT CTOMKHE CTPYKTYPHO-(YHKIMOHAIbHbIE U3MEHEHUS,
BEJlyIIHME K UX CIIENHaIn3anuy +

C. MexXIly KJI€TKaMHM BO3HMKAIOT KOHTAKTbI, 00ECIIEUNBAIOIINE UX B3aUMOECHCTBHE

D. B Tene sMOpHOHa NOSABISAIOTCA TKAHEBBIE 3a4aTKH

E. HaGnronaroTcst peakTUBHbIE U3MEHEHU UG (EepeHIIMPOBAHHBIX KIETOK U
TKaHel

28) luddepon - 3To
A. SMOpHOHAIBHBIN 3a9aTOK TKAHH
B. HauMeHbIIIas eIMHKUIIA CTPOSCHUS YKHBOTO OpraHu3Ma
C. COBOKYITHOCTP KJIETOK, COCTABJISIFOIINX B TKAHU JIMHUIO TP HEPESHIINPOBKU
D. CcOBOKYMHOCTBH BBICOKOCTICITHAIM3UPOBAHHBIX KIIETOK
E. opranonn kineTku

29) MuddepoH cocTaBisgOT KICTKH
A. TOJIKO CTBOJIOBBIE
B. ctBos0BBIC U MU DepeHnupyronecs
C. Tonbko nudpepeHpoBaHHbIe +
D. ctBONOBBIE, MM DEPEHITUPYIOITUECS, 3peIIble
E. nudpdepenuupyromuecs u 3pesnpie

30) Onpenenenre «COBOKYIMHOCTh KJIETOK, UMEIOIIMUX JT000M 0OIIMM 1711 HUX
MIPU3HAK» COOTBETCTBYET MOHSTHIO

A. TKaHb

B. xnerounas nomyssinus +

C. kioH

D. TkaHeBbIU THUIT

E. xnetounsiit nuddepon

31) CoBOKYITHOCTH KJIETOK, 00JIa[JalOIINX CIIOCOOHOCTHIO K TIpoaudepauu u
SIBJISTFOIIIX CSI HCTOYHUKOM OOHOBJICHUS TKaHH, COOTBETCTBYET ITOHSATHIO

A. muddepon

B. ructuon

C. xnoH

D. pemmkon +

E. xamOuit

32) 17151 CTBOJIOBBIX KJIETOK XapaKTEPHO BCE, KpOME
A. 1eTepMUHHUPOBAHBI B COOTBETCTBUHU C MPOTPAMMOI pa3BUTHUS TKAaHU
B. MOTyT OBITH IUTIOPU- M YHUITOTEHTHBIMU
C. yCTOWYHMBHI K JEHCTBUIO MOBPEKAAIONTNX (PAaKTOPOB
D. cnoco6HbI k cienupuIecKuM CHHTE3aM +
E. cmoco6nbI qyutensHO ocTtaBaThesl B GO mepuoe



33) KeiinoHsl - 3TO
A. TKaHecTelM(pUUECKHe BEeIECTBA, CHHTE3UpyeMble NTu(PpepeHInpOBaHHBIMU
KJIETKaMU ¥ TOPMO3SIILUE Pa3BUTHE UX MPEAIIECTBEHHUKOB +
B. anement crpoenus JHK
C. cnenuduueckue O€JIKH, BXOJSAILIME B COCTaB XPOMOCOM
D. kjieTouHbIE BKIIOUEHHUS
E. kjileTouHbIE OpraHeIIbl

34) IToasspHOCTH KIETOK B AMUTENIUSAX ONPEAEISIETCS
A. HallMYreM MEXKJIETOYHBIX KOHTAKTOB Ha JlaTepaibHON MeMOpaHe
B. HanuuHOM 0a3anbHOI MEMOpPAHbI
C. BBICOKOI1 CIIOCOOHOCTBIO K pereHepaluu
D. norpaHu4HBIM NOJIOKEHUEM TKaHU +
E. cnocoOHOCTHIO K CEKpennu

35) Dnurenuu UMEIOT BCE MPU3HAKU, KPOME
A. TOTPAaHUYHOTO TOJIOKEHUS
B. 6a3anpH0#1 MeMOpaHbI
C. cnocoGHOCTH (POPMUPOBATH TLTACT
D. HU3KOM CITOCOOHOCTH K OOHOBJICHUIO +
E. nonsipHOCTH SMIUTENNOLIUTOB

36) B snuTenuu KIETKU COeTMHAIOTCS BCEMU KOHTAaKTaMH, KpOMeE
A. mecMocoM
B. Hekcycos +
C. cunarncos
D. uHTEpAMTHUTALNI
E. 3aMbIKaTEIbHBIX INIACTUHOK

37) PecauTyaThie KJICTKH €CTh B COCTaBE IMHUTEIHS Psia OPraHOB, KpOME
A. GpoHXOB
B. BeIHOCSIINX KaHAJIBIEB SUYKA
C. siiieBoJI0B
D. xaHaIbIeB IOYKHU
E. cobcTBEeHHO HOCOBOM MOJIOCTH +

38) B kieTkax OGiecTsIero cjioss MHOTOCJIOMHOTO MJIOCKOTO OPOTOBEBAIOIIETO
AIUTEIUS POUCXOAUT

A. CHUHTE3 IIMKO3aMUHOTJINKAHOB

B. popmupoBanue snenanHa

C. mponudeparus +

D. HakoruieHue MejlaHuHA

E. popmupoBanue keparornaanHa

39) KaMOuanbHBIMH KJIETKAMU B MHOTOPSITHOM SIUTEITUU TPAXEeH SBIISIOTCS
A. 6a3anbHO-3E€PHUCTHIC
B. nnuHHBIE BCTAaBOYHbIE
C. MmepuarenbHbIe



D. OokanoBUIHbIE
E. kopoTkue BcTaBOuUHBIE +

40) OTAMYUTEIbHBIM TPU3HAKOM MEPEXOTHOTO UTEIHUS [IPU CPABHEHUU C IPYTUMU
MHOTOCJIOWHBIMH 3MHUTEIHUSIMU SABJISIETCS

A. Gomplast TOJMIIMHA

B. cioco6HOCTE TpaHCc()OpMUPOBATHCS B OHOCTIOMHBIN

C. HanmM4uue B MOBEPXHOCTHOM CJIOE€ KPYIHBIX KJIETOK C OKPYTJIBIMU AIpaMu +

D. 0oJibiiioe YMCo JSsSIUXCs KIETOK B 0a3aIbHOM CJIO€

E. Hanu4ue B MOBEPXHOCTHOM CJIO€ IIOCKUX KJIETOK C
MaJIOYKOBUJIHBIM JIPOM

41) HeittpoduiibHbIe TPaHyIOMUTHI HAXOAATCS B KPOBOTOKE OKOJIO
A.rona
B. 8-12 vac +
C. mecsana
D. 120 nuei
E. 1 gac

42) I'panybl 203UHO(PHIFHOTO TPAHYJIOIUTA COACPIKAT BCE NEPEUMCIICHHOE, KPOME
A. rucraMuHa3bI
B. ocHoBHOrO Ocnka
C. nepokcuaasbl
D. ruaponutuyeckux GepMeHTOB
E. rucramuna +

43) 3epHUCTO-CETYATBIE CTPYKTYPhI B PETUKYJIOLUTAX SBISIOTCS
A. octaTkaMu pUOOHYKJICOTIPOTEUIOB +
B. ocrarkamu JIHK
C. rpanynamu reMoriioonHa
D. mukpotpyboukamu
E. mukpodumnamenramu

44) I'enapuH ¥ TUCTaMHH COJIEPAKATCA B rpaHyjax
A. HelTpoduiioB
B. 6azodwumnos +
C. p03uHO}UIOB
D. MoHOIIMTOB
E. Tpom6ounTOB

45) Penentopsl k uMMyHOrooynuHam IgE nmeror
A. HeHTpOoHIBI
B. no3uHOG MBI
C. 6a3odumns +
D. nmumdonmTts
E. MoOHOUIHTBI

46) 1nst Bcex TEHKOLUMTOB XapaKTEPHO BCE, KPOMeE



A. CrTOCOOHOCTH K CaMOCTOSATEILHOMY JIBHYKEHUIO
B. y4acTust B 3aIIUTHBIX PEAKITUIX

C. GyHKIMOHUPOBAHUS B TKAHSIX

D. cnocobHOCTH K (haronurosy +

E. Hanmuuus sigpa

47) CpiBOpOTKa KPOBU OTINYAETCS OT IJIa3Mbl OTCYTCTBUEM
A. SpUTPOLIUTOB
B. TpomOonuToB
C. anTuTen
D. anpbymMuHOB
E. pubpunorena +

48) [loBepXHOCTHBIE HMMYHOIJIOOYJIMHBI BBIMOJIHSIOT POJIb PELENTOPOB K
aHTUTCHAM Y

A. T-nmumdouuton

B. B-numdonuron +

C. MOHOLIUTOB

D. neittpodunon

E. 6azoduion

49) CoenuHuTenbHbIE TKAHU Pa3BUBAIOTCS U3
A. BHTOIEPMBI
B. crutanxHOTOMA
C. Me3eHXUMBI +
D. skronepmel
E. cerMeHTHBIX HOXKEK

50) IIpou3BOAHBIMU HEPBHBIX TPEOHEHN SBISIOTCS
A. 1abporuThI
B. menanouuTs! +
C. aAMnoIHTHI
D. ¢ubpobmacTs
E. mmazmonuTel

51) VI3 MOHOLIUTOB KpOBH 00pa3yroTCs
A. 1a3MOIENBI
B. agunonuTsl
C. pubpobnacTs
D. makpodaru +
E. mabponutsr

52) CtyneHucTasi COEAMHUTENbHASI TKAHb BXOJIUT B COCTAB
A. mynoBuHBI +
B. xopuona
C. amHHOHA
D. XenTo4HOoro mys3slpbKa
E. annantouca



53) TpaucnoptHO-TpOorueckas GyHKIIUS COSAMHUTEIIBHON TKAaHH 00ECTICUNBACTCS
A. KOJJTar€eHOBBIMU BOJIOKHAMU
B. agunomuramu
C. pnacTUYeCcKMMHU BOJIOKHAMU
D. nmasmonutamu
E. amop(dHBIM KOMITIOHEHTOM MEKKJIETOYHOTO BEIIeCTBa +

54) B pa3BUTHH AJUIEPTUYECKUX PEAKIUI BEAYIIYIO POJIb UTPAIOT
A. aIUMIOLUTEI
B. naGpouuTtst +
C. MenaHOLUTHI
D. ¢ubpouuts
E. makpodaru

55) CoenuHHUTENBHBIC TKAHU BBIMIOJIHSIOT BCe (PYHKIIMH, KPOME
A. BHemHero oOMeHa +
B. 3amutHOM
C. Tpodrueckoit
D. nmactudeckou
E. onopnon

56) B TenionpoayKuuu y HOBOPOKIE€HHBIX aKTUBHO YYaCTBYET
A. Oenas xxupoBas
B. perukynspHas
C. nurMeHTHas
D. cimsucras
E. 6ypas xxupoBas +

57) IlpsiMoii OCTEOTreHe3 HAaUMHAETCS C
A. oOpa3oBaHHs 0OCCEOMYKOHUIA
B. o6pa3oBaHus KOCTHBIX OAJIOK
C. pa3BuTus nepuocra
D. o6pa3oBanusi OCTEOTEHHOTO OCTPOBKA +
E. oOpazoBaHus KOCTHBIX IJIACTUH

58) Petukynogubpo3Hy10 KOCTHYIO TKaHb Y B3pOCJIOT0 YEJIOBEKAa MOKHO BCTPETUTD
A. B anu¢uzax TpyOyaThIX KOCTEH
B. Ha MecTe yepernHsIX BOB +
C. B MEXXITO3BOHOYHBIX JHCKaX
D. Ha cycTaBHBIX MOBEPXHOCTAX
E. B nmaduzax TpyOUaThIX KOCTEH

59) K muddepoHy MexaHOIIMTOB KOCTHOW TKAaHH OTHOCSITCSI BCE TIEPEUUCIICHHBIC
KJIETKH, KpOME

A. CTBOJIOBBIX OCTE€OT'€HHBIX

B. noycTBONIOBBIX CTPOMAJIbHBIX

C. ocTeob1acToB



D. ocreoxiacToB +
E. ocTeomuron

60) CTpyKTypHO-(YHKIIMOHATIbHAS €IMHUIIA TOHKOBOJOKHUCTOM KOCTHOM TKaHH
A. ocTeoH
B. KoiareHoBoe BOJIOKHO
C. octeonut
D. ocreobnact
E. xocTHas niacTuHka +

61) CtpykTypHO-GYyHKIIHOHATHHAS €AMHHUIIA KOMIAKTHOTO BEIIECTBA KOCTH
A. ocTeoH +
B. xocTHas rtacTuHKa
C. KoMIareHoBO€ BOJIOKHO
D. ocreobnact
E. ocreount

62) Knaccudukarus XpsIieBbx TKaHEH OCHOBaHA Ha
A. 0COOEHHOCTSIX CTPOEHUS KIETOK
B. konu4ecTBe KIETOK
C. UCTOYHUKAX Pa3BUTHS
D. 0coO0eHHOCTAX OpraHU3alMHi MEKKIETOYHOrO BEIIecTBa +
E. nokanuzanuu B opranu3mMe

63) Poct kocTH B ITMHY 0OecrieunBaeTCs
A. mepuocTomM
B. sHnocrom
C. snu¢u3apHO# TUIACTUHKOM +
D. smuduzom
E. nmaduzom

64) Pa3BuTHE KOCTU Ha MECTE XPAIlla HAUNHAETCS C
A. IEpUXOHAPAITBHOTO OKOCTEHEHHUS +
B. SHXOHIpaIBHOTO OKOCTEHEHHUS
C. pazpy1ieHus XpsIeBOrd MOJICIIH
D. okocrenenus anuduza
E. oObI3BeCTBIICHUS XPSIICBON MOICIIH

65) Ilonepeunonomnocaras CKeJaeTHas! MbILLIEYHAs! TKaHb XapaKTEPU3yETCs] BCEMU
MIPU3HAKAMH, KpOME
A. HaIW4Hs MPOCIIOEK COEAUHUTENBHON TKAHU MEXK]Ty MBIIIEYHBIMH ITyYKaMU
B. criocoOHOCTH K COKpAICHUIO
C. HaJIMYMsT MOTOPHBIX OJISALIECK +
D. KJI€TOYHOrO CTpOCHUS
E. HAIM4us KIETOK-CaTEINTUTOB

66) OcHOBHBIM MOP(HOGYHKIIMOHATHFHBIM CBOMCTBOM TJIaIKOW MBITIICYHON TKAHH
SBIIETCS



A. pa3zHooOpa3ue KIeTOYHbIX Gopm

B. xopor1o pa3BUTOEe MEXKIETOUHOE BEIECTBO

C. crmocoOHOCTD K JUIUTENbHOMY (0€3 3aMETHOTO YTOMJICHHUSI) COKPAILICHHIO

D. Hanmume KIeTOK-CaTeIUIUTOB +

E. ctocoOHOCTB OCYIIECTBIATE OOMEHHBIE PEaKIUU U TIOAIEP)KUBATH TOMEOCTA3

67) s TIagKoi MBIIIEYHON TKaHU XapaKTEPHO BCE, KpOME
A. KJIETOYHOT'O CTPOEHUS
B. crtocoOHOCTH CHHTE3UPOBATH TIIMKO3aMHUHOTIIMKAHBI, KOJIJIAareH, SJIaCTHH
C. Hanuyus OOJBIIOTO KOJTMYECTBA HEKCYCOB
D. Haimuus ABUTATEBHBIX KOHIIEBBIX MJIACTHHOK (MOTOPHBIX OJISIICK)
E. cmocobHOCTH K penapaTUBHOM pereHepamnuu +

68) CepaeuHas MblIIEYHAS] TKAHb MIPOSIBIISIET CXOACTBO CO CKEJIETHOW MBIIIEYHOM
TKaHBIO I10 BCEM IIpU3HAKAM, KPOME

A. HanM4Ms COEUHUTENBHOTKAHHBIX IIPOCIOCK MEXIY ITyYKaMu

B. 00uiibHOM BacKyJIsipu3alvu

C. monepeyHonoys0caTol NCYEPUEHHOCTH

D. xyeTo4HOro cTpoeHus +

E. oxcudunum capkoriazmsl

69) HeitpoMenuaTopoM B ABUTATENbHBIX (3()PEKTOPHBIX) HEPBHBIX OKOHYAHUSX
CKEJIETHOM MYCKYJIATyphl SIBJISI€TCS

A. HOpapeHaIuH

B. ceporonun

C. aneTwixonuH +

D. anpenanun

E. raMmma-aMMHOMACIIsIHas KUCJIOTa

70) UyBcTBUTEIHHBIE HEPBHBIE OKOHYAHUS B MBIIIIAX 3aKAHUYNBAIOTCS
A. B HEpBHO-MBIIIIEYHBIX BEpETEHAX +
B. Ha capkosieMMe MONepeyHOI0I0CcaToro BOJIOKHA
C. B MOTOpHBIX OJIsIIIIKaX
D. B ocsi3aTenbHBIX TENbIIAX
E. B utacTHHYATHIX TENbIAX

71) K kakoMy r'HCTOT€HETUYECKOMY THUITY OTHOCUTCS CE€p/i€UHas MbIIIIEYHAsI TKAaHb
A. ME3EHXNMHOMY
B. snmunepmanbHOMY
C. HelipanbHOMY
D. nenommyeckomy +
E. comaTtnyeckomy

72) CapkoMepoM Ha3bIBAIOT y4aCTOK MUOGDUOPHILITBI MEXKTY
A. me3o(pparmamu
B. 3onamu "H"
C. Tenodpparmamu +
D. nuckamu "I1"



E. nuckamu "A"

73) "Z" noaocku capkoMepoB 00eCIICUUBAIOT
A. CBSI3b MUO3UHOBBIX HUTEH OHOTO capKoMepa
B. cBsSI3b MHO3MHOBBIX HUTEH COCETHUX CAPKOMEPOB
C. cBsI3b aKTUHOBBIX HUTEW OJJHOTO CaApKOMEPA
D. cBsI3b aKTUHOBBIX HUTEH COCETHUX CAaPKOMEPOB +
E. cBsI3b MEX]ly aKTUHOBBIMU M MUO3UHOBBIMH HUTSIMU OJTHOTO CapKOMeEpa

74) Ilpu3HakoM HayaBUICHCS CEUUATN3aly HEPBHBIX KIIETOK CIEAYyET CUUTATh
A. MosIBIIEHUE B IIUTOIUIa3ME IyYKOB HEUPOPHUIAMEHTOB U HEHPOTPYOOUEK +
B. pa3Burtue nmu3ocom
C. pa3BUTOCTh I'PaHyJSIPHOM HUTOIIA3MAaTHYECKOMN CETH
D. nosiBiieHHe B IUTOIUIaA3ME IUIACTUHYATOTO KOMILJIEKCA
E. nosiBeHne MUTOXOHIPUI

75) Jlnst MUETMHOBBIX HEPBHBIX BOJIOKOH XapaKTEPHBI BCE MIPU3HAKH, KPOME
A. OJHOTO OCEBOT0O LIWJIMHAPA
B. HECKOJNIBKUX OCEBBIX UWJIMHIPOB +
C. y37I0BBIX IEPEXBATOB
D. neitpodunamMeHTOB
E. nemmornuToB

76) Heitpouurt, 1eHAPUTHI KOTOPOTO 00pa3yrOT MBILLIEYHbIE BEPETEHA, IO PYHKIIUU
OTHOCHUTCH K

A. HEHPOCEKPETOPHOMY

B. nBurarensnomy

C. accornmmaTUBHOMY BO30YXIar0IIeMy

D. uyBCcTBUTEINBHOMY

E. accounatuBHOMY TOPMO3HOMY

77) Helipornusi, BRICTUIAIOIIAS COCYUCTBIE CIUIETEHUS KEIyAOUYHOI0 MO3ra U
CIIMHHOMO3TOBOM KaHall, 00pa3oBaHa

A. IPOTOMIIA3MATHYECKUMH aCTPOLIUTAMU

B. snmepmumonuramMu +

C. BOJIOKHUCTBIMH aCTPOLIUTAMU

D. osmroaeHaporivouuTamMu

E. Mukpornmonuramu

78) B nporieccax nereHepaiyy U pereHepauyi HEpBHBIX BOJIOKOH OCHOBHAS POJIb
MIPUHAJICKUT

A. aTIEHIUMOLIUTaM

B. BOJIOKHHUCTBIM acTpOLIMTaM

C. mpoTomiazMaTayeckuM acTpoluTam

D. HeuposemmonuTam +

E. Mukpornuu

79) Heitpouuthl, akCOHBI KOTOPBIX 00pa3yIOT IBUTAaTeIbHbIE OKOHYAHUS B IIaJIKOU



MBIIIEYHOU TKAHH, PACIIOIaratoTcs B
A. mepeHHUX porax CIMHHOIO MO3ra
B. 60KOBBIX porax CHMHHOTO MO3ra
C. 3aIHUX porax CIIMHHOTO MO3ra
D. BereratuBHBIX MaHIVIUAX +
E. CIMHHOMO3IOBBIX TaHTIINAX

80) J1y1st HeMPOMBIIIIEYHOTO CHHATICA XapaKTEePEeH MEIUATOP
A. aneTmiIxoauH +
B. HOopanpenanuu
C. cepoToHUH
D. ramma-aMuHOMAcCJISHAas KMCIOTa
E. rucramun

81) OnHOCTOpOHHEE IPOBEICHUE HEPBHOTO UMITYJIbCA B 00JIACTH CUHAIICA
OTpeesieTCs
A. cucreMoit HeiipohuOpmILT U HEMpOTpyOOUeK +
B. Hanimumem MUTOXOHIPHUIA
C. akcoria3aMaTuueCcKUM TOKOM BEIlleCTB
D. nanuuueM perienTopHOro 0eika Ha MOCTCUHANITHYECKON MeMOpaHe
E. HaimyueM rimanbHbIX KIETOK

82) B cniHaNbHBIX TAHTJIUSAX IPUCYTCTBYIOT BCE IIEPEUHUCICHHBIE CTPYKTYPhI, KpOME
A. neMMonuTOB
B. xancynsl
C. T0)XHOYHUTIOJISIPHBIX HEUPOILIUTOB
D. kjeTok-caTejIuTOB
E. cunancos +

83) AccolraTuBHBIC CUMITATUYECKUE HEUPOHBI CIIMHHOTO MO3ra 00pa3yIoT sapa B
A. epeHuX porax
B. mepeanux kaHaTUKax
C. 3agHux porax
D. GokoBbIX porax +
E. 60KOBBIX KaHATUKAX

84) UyBCTBUTEIbHBIE HEUPOIIUTHI JTOKATU3YIOTCS B
A. CIMHANBHBIX TAHIJIUAX +
B. nepudepuueckux Hepax
C. mepeHUX KOpEIKaxX CIIMHHOTO MO3ra
D. cnuaHOM MO3re
E. mapaBepTeOpanbHbIX TaHTIIHAX

85) Msirkasi u mayTuHHasi 000JI0YKH CIMHHOTO MO3Ta pa3BUBAIOTCS U3
A. COMHUTOB ME30JI€PMBI
B. HepBHO# TpyOKH
C. HepBHOTO TpedHA +
D. comaromieBpsl



E. cnnanxHOMIeBpbI

86) Bce nepeurcieHHble OTPOCTKH HEPBHBIX KJIETOK MUEIIMHU3UPOBAHBI, KPOME
A. aKCOHOB HEHPOILIUTOB CIIMHATIBHBIX TAHTIIUEB
B. akCOHOB MOTOHEMPOHOB MEPETHUX POTOB CIIMHHOI'O MO3Ta
C. akcOHOB MOTOHEMPOHOB BEr€TATUBHBIX T'AHTIIUEB +
D. neHnpuTOB HEMPOIUTOB CIMHAIBHBIX TAHTJIHEB
E. akcoHOB BereTaTuBHBIX HEHPOHOB OOKOBBIX POTOB CIMHHOTO MO3Ta

87) JIpurarenbHbple HEUPOIUTHI CIIMHHOTO MO3ra 00pa3yloT sSapa B
A. 3a1HUX porax
B. nepennux porax +
C. nepeHUX KaHATUKaX
D. 0okoBbIX porax
E. G0KOBBIX KaHaTHKaX

88) HepBHble raHTiinu pa3BUBAIOTCA U3
A. TaHIIMO3HOM TJIACTUHKU +
B. mameBoro ciost HEpBHOUM TpyOKH
C. kpaeBoli Byanu
D. MO3roBbIX Iy3bIpen
E. HelipoMe3eHXUMBI

89) HeilpouuThl CIMHAIBHBIX TAHTJIUEB OKPY KEHBI
A. BOJIOKHUCTBIMH aCTPOLIUTaMU
B. miasMaTnyecKkuMu acTpOUUTAMHU
C. onmuroaeHIporInonuTamMmu +
D. Mukpornuen
E. smenaumontamu

90) PerukynsapHyro (opManui TOJOBHOTO MO3Ta COCTABISAIOT HEHPOHBI
A. GuUnoNIApHBIC
B. nmupamuneie
C. 10°)XHOYHUIOJIIPHBIE
D. mynbTuUnonspHsie +
E. HelipocekpeTopHbie

91) B mo3xeuke BO30YyKJI€HUE OT MOXOBUIHBIX BOJIOKOH K TPYIIEBUIHBIM KJIETKaM
nepeaaoT

A. KOp3UHYATHIE KIIETKH

B. xnetxu I'onpxn

C. kieTku 3epHa +

D. 3Be3guatbie KIETKH

E. BepeTeHOBUAHBIC KIIETKH

92) HmxHME OMBBI MPOAOIATOBATOIO MO3ra 00pa30BaHbI
A. adbdepeHTHBIMU HEPBHBIMH BOJIOKHAMH
B. s pepeHTHbIMU HEPBHBIMH BOJIOKHAMHU



C. MOTOpHBIMH HEMpOLUTAMU
D. acconuaTuBHBIMU HEMpOLMTAMU +
E. 9yBCTBUTENEHBIMU HEHPOIIUTAMU

93) DddepentHbie MyTH B KOPE MO3KEUKA HAUNHAIOTCS C KJIETOK
A. mupaMHUIHBIX
B. rpymeBuaHbIx +
C. KOp3UHYaThIX
D. 3Be3quatrbix
E. xmerok 3epeH

94) BHyTpeHHMII CIOM KOPBI MO3KE€UKa HA3bIBACTCS
A. monmumopHBIM
B. MoneKysipHbBIM
C. nupaMHIHBIM
D. raHrinoHapHbIM
E. 3epHucThIiM +

95) Jlazsmue HEpBHBIC BOJIOKHA B MO3KEUKE 3aKaHUUBAIOTCS Ha
A. TpymIeBUAHBIX KJIETKax +
B. Kop3uHYaTBIX KJIETKax
C. 3Be314YaThIX KJIETKAX
D. xnerkax I'ompmxn
E. ximeTkax 3epHax

96) Cpennuii cjioi KOpbl MO3)KE€UKa Ha3bIBACTCS
A. monuMoppHbIM
B. monexkynsapHbiM
C. nupamMHIHBIM
D. ranrnvoHapHbIM +
E. 3epHuCTBIM

97) IloBepXHOCTHBIN CJIOM KOPHI MO3KEUKA Ha3bIBACTCS
A. monmuMophHEIM
B. MonekyssipHbIM +
C. nupaMuIHbIM
D. ranrinvoHapHbIM
E. 3epHucteiM

98) XpycTanuk 06pa3zoBaH
A. STIUTENHAILHBIMU KJIETKAMH +
B. komareHoBbIMU BOJIOKHAMH
C. pnacTUYeCKMMHU BOJIOKHAMU
D. amopdubIM BelecTBOM
E. rmaaxombIiedHBIME KIETKAaMU

99) IluTanue poroBUIbl OCYIIECTBISAETCS
A. 13 COOCTBEHHBIX KPOBEHOCHBIX COCY/IOB



B. 3a cuer quddy3un u3 )KUIKOCTH MEpeAHEN KaMephl riasza +
C. 3a cuet muddy3un U3 KUIKOCTU 3aTHEH KaMepHI TJ1aza

D. u3 numpaTUIecKnx cocyaoB

E. u3 cne3non xugkoctu

100) OTTOK BOJASIHUCTOM BJaru U3 nepeaHel KaMmepsl riaza MpoucXoIuT B
A. BEHBI pay XK1
B. BeHbBI pOroBHIIbI
C. BEHO3HBII CHUHYC CKJIEPHI +
D. crexioBuaHOE TEIO
E. BeHBI peCHUYHOTO TENa

101) B paxyxHOM 000709KE MBIIIITHI CYKHBAIOIINAE U PACIIIAPSIONINAEC 3pAY0K
pacriojararorcs B

A. epelHEM SIUTEINH

B. Hapy>KHOM IIOIrPaHUYHOM CJIO€

C. cocynucrom cioe

D. BHYyTpEHHEM IIOIPAHUYHOM CJIO€ +

E. murMesTHOM 3nuTenuu

102) 'maaxue MbIIILbBI pagy>KKU U PECHUYHOTO T€la OTHOCATCS K
TUCTOT€HETUYECKOMY THITY

. ME3EHXUMHOMY

. AIUAEPMATBEHOMY

. HepaJlbHOMY +

. LIEJIOMUYECKOMY

. COMaTHYECKOMY

Mo QW >

103) McTOUHMKOM pa3BUTHS CETYATKU U 3pUTEIIBHOTO HEPBA SIBJISIFOTCS
. BKTOZIEpMa

. BHTOZEpMA

. HepBHas TpyOKa +

. Me3oaepma

. ME3EHXUMa

Mmoo Qw3

104) OcHOBHOM BUJI TJIMU B COCTABE CETYATKU
. SIICHIUMOIIATHI

. OJIMTOACHIPOIUTHI

. BOJIOKHONIOTOOHBIE TJIHAJIbHBIE KIIETKH +
. MUKpOTJIUs

. MAHTUMHBIC TJIMOIUTHI

Mmoo QW >

105) bapabanHas nepenoHKa COCTOUT U3 BCEX AJIEMEHTOB, KPOME
. MHOTOCJIOWHOTO TIOCKOTO IUTEIUS

. OHOCJIOMHOTO TIJIOCKOT'O MUTEIINS

. KOJJTAar€HOBBIX U 3JIACTUYECKUX BOJIOKOH

. (ubpobracToB

. XpAILEBbIX KIETOK +

moOw >



106) CeHncoanurenuanbHble KJIETKA OPraHOB YYBCTB MEPENAIOT HH(DOPMALIHIO
HEPBHBIM KJIETKaM MOCPEICTBOM

A. HEKCYCOB

B. Mmenunaropos +

C. ropMOHOB

D. dbepmenToB

E. HeKcycoB 1 MeIMaTopoB

107) YnuTKoBBIN KaHAT TIEPETIOHYATOTO JIJAOUPUHTA BBICTIIAH AUTEITHEM
A. OTHOCJIOMHBIM TJIOCKUM +
B. MHOTOCHOMHBIM
C. MHOTOpSIAHBIM MeEpIATEIbHBIM
D. me3orennem
E. 0IHOCIIONHBIM KaeMYaThIM

108) [TepBblit 4yBCTBUTEIBHBIA HEHPOH CIYXOBOTO aHAIM3AaTOPa PACIIOJIOKEH B
A. cIMpaibHOM OpraHe
B. criupanbHOM ranrivu +
C. anpax cTBona
D. runoramamyce
E. xope 6oblux moiaymapuit

109) OronuToBa MemMOpaHa ¢ KpucTailaMd KapOoHaTa Kajablusl MOKPHIBAET
MOBEPXHOCTH

A. aMmyJIIpHOTO rpederiKa

B. cniupanbHOro oprana

C. COCOUYKOB fA3bIKa

D. peuenTopHOro rnsrHa +

E. BecTuOynsipHOit MeMOpaHbI

110) AdbdepenTHOE HEPBHOE BOJOKHO BKYCOBOM MOYKHU 3aKaHUYMBACTCS Ha
A. IOIep KUBAIOIIUX ITHTEIUOIUTAX
B. 6a3anbHBIX SMTHTETUOIMTAX
C. CEHCOPHBIX YNUTEIUOIUTAX +
D. 6azanbHOil MeMOpaHe
E. BKycoBoO#i siMKe

111) Bo BKyCOBBIX OUYKaxX 3a/IHEH MOBEPXHOCTH S3bIKA OOHAPYKEH PEIIeNTOPHBIMI
0enox

A. cnazKo4yBCTBUTENbHBIN

B. KMC104yBCTBUTEIBHBIN

C. TOppKOYYBCTBUTEIBHBIN +

D. coneHouyBCTBUTEIBHBIN

112) CokparutenbHasi peCHUYKA KUHOLMWIINS PAcloiaraeTcs Ha HApyKHOU
MOBEPXHOCTHU
A. BOJIOCKOBOW CEHCOPHOM KJIETKH CIIMUPATIBLHOTO OpraHa



B. BOJI0CKOBO# CEHCOPHOM KJIETKH aMITyJIIPHOTO Tpederika +
C. HEHPOCEHCOPHOI 0OOHATEIHHON KIETKA

D. noanepKuBaroluX SMUTETUOLUTOB

E. BKYyCOBBIX 3IIUTEINOLUTOB

113) K MUKpOITUPKYIATOPHOMY PYCIIy OTHOCSITCS BCE COCY/IbI, KpOME
. apTepui +

. BEHYJ

. TEMOKaNWJIAPOB

. QHAaCTOMO30B

. TUM(OKANUIUIAPOB

mgo Qw3

114) B cTenke apTepuii 31aCTUHYECKOrO THIIA HET
. TJIAJIKKX MUOLIUTOB

. DJIACTUYECKUX MEeMOpaH

. DJIIACTUYECKUX BOJIOKOH

. MUCYEPUYEHHBIX MUOLMTOB +

. hubpoobracToB

Mmoo Qw3

115) B pacmernienun 6a3anbHOi MeMOpaHbl CTEHKH KallWJUISIPOB pacroiaraloTcs
. MUOITUTBI

. IEPULIUTEI +

. hudpobnacThI

aIBEHTUITHATBHBIC KIICTKU

. IUTIOITUTHI

MO0 ®m >

116) ®yHKUMSIMEU COCYOB MUKPOLIMPKYJIITOPHOTO pyciia SIBJISIOTCS BCE, KPOME
. oOMeHa

. PeryJIMpoBaHus KpPOBOTOKA

. JEIIOHUPOBAHUs KPOBU

. JpeHa)ka TKAHEBOM KUIKOCTU

. IOJACPKaHUSI MOHHOTO COCTaBa KPOBU +

Mmoo Qw3

117) ITpu BO3pacTHBIX UBMEHEHUAX CTEHKU apTEPUU UMEET MECTO BCE, KPOME
A. ee yIUIOTHEHUS
B. HakomieHus cynbpaTUpOBAHHBIX ITTUKO30aMUHOTIMKAHOB
C. yTomnmieHus 3J1acTUYECKUX MeMOpaH +
D. nHakomieHus XoJieCTEprUHA
E. yTonieHus KojiareHOBbIX BOJIOKOH

118) B crenke apTepHroJibl HET
A. sHAO0TEIMSA
B. BHyTpeHHE# 251acTH4ecKoil MeEMOpaHbI
C. nepunura +
D. rimaakux MHOIIUTOB
E. ppIx0¥ COeTMHUTETBHON TKAHU

119) B creHke aopThl HET



A. sHaoTENMS

B. nogyHaoTENManbHOro cinos

C. BHyTpeHHE 311acTUYECKON MEMOpaHbI +
D. OKOHYaTBIX 3MaCTHUYECKUX MEMOpaH

E. rmagkux MUOIIMTOB

120) B cTeHKke KpOBEHOCHOTO KalujuIsipa HET
A. bHIOTENNS
B. 6a3anbHOl MeMOpaHbI
C. nepunura
D. ajnBEeHTHIIMATBHOW KIETKU
E. cTpomnHbix ¢uaamMeHToB +

121) B ma3ke KpacCHOro KOCTHOTO MO3Ta MOKHO Pa3jIu4YUTh Pa3BUBAIOIIMECS KIETKU
KpOBH, KPOME

A. HEUTPOPUIIBHBIX METAMHUEIIOLIUTOB

B. HEHTpOPMIBHBIX MUEIIOIUTOB

C. HEUTPOPUIIBHBIX T'PaHYJIOLUTOB

D. nmpomuenonuron

E. KOE-T'H +

122) UcToYHMKOM pa3BUTHA KIETOK KPOBH B SMOPHOTEHE3E SIBIISIETCS
A. skTomepma
B. snTonepma
C. mapueTalibHbINA JTUCTOK ME30I€PMbI
D. me3zenxuma +
E. BUCHIEpaNbHBIN JIMCTOK ME30IEPMBI

123) IlepBbie CTBOJIOBBIE KIETKU KPOBU Y 3apObIIIIA MMOSBIISIIOTCS B
A. KpaCHOM KOCTHOM MO3Te€
B. neuenn
C. BHE3apOABIIIEBBIX OpraHax +
D. nmumdoysnax
E. ceneszenke

124) B psiny pa3BUBAOIMIMXCS TPAHYJIOIUTOB CIIEU(PUYECKUE TPAHYJIbI MOSBISIOTCS
Ha CTaguu

A. muenoOnacra

B. mpomuenonnra

C. muenonura +

D. meramuenonura

E. nmanoukosiiepHOro rpaHyjioLuTa

125) UuTpaBacKyasipHBIN reMOI033 XapaKTepeH IS
A. )KENTOYHOrO Menika +
B. neuenn
C. Tumyca
D. cenesenku



E. KpacHOro KOCTHOTO MO3ra

126) TuMo3uH BhIpaOATHIBAIOT
A. Makpodaru Tumyca
B. T-mumdoruTs
C. cIIoUCTBIC YTUTEIHANBHEIC TEIbIa
D. »nuTeInopeTUKYIOMUTHI +
E. agumonutel

127) YKenThIii KOCTHBIA MO3T TOSIBIISIETCS B AMadr3ax KOCTEH y yeJoBeKa
A. B 11epBOil NOJIOBUHE BHYTPHUYTPOOHOTO PA3BUTHS
B. BO BTOpO#i ITOJIOBUHE BHYTPUYTPOOHOIO Pa3BUTHS
C. B iepBbI€ ECATH JIET KUZHU
D. B 12-18net +
E. mocne 50 ner

128) pr roMOIIIIaCTHYECKOM THIIE KPOBETBOPEHHUS 3pPEJIbIe TPAHyIOIHTHI
00pa3yroTcs MPEeUMYIIECTBEHHO 3a cUeT Iposidepauu

A. CTBOJIOBBIX KJIETOK

B. muenobnacros

C. NpoMUETONUTOB

D. mMmenomuToB +

E. meTaMuenonuToB

130) CexpeTopHblii KOMIOHEHT [gA B cIM3UCTON 000JI0YKE KUIIIEYHUKA
MPOAYLUPYIOT

A. mumMonuTHI

B. M -xiietku

C. makpodaru

D. smurenmouuts +

E. mmasMouutsl

131) Jlumparuueckue y3enku TuM¢poy3I0B OrpaHUICHBI
A. OTHOCJIOMHBIM TUIOCKHM JITUTEIINEM
B. peTukynosHaoTenMaIbHBIMK KICTKAMHU +
C. 6azanpHOI1 MeMOpaHOI
D. koanareHoBBIMH BOJIOKHAMU
E. neHapuTHRIMU KJIETKaMHU

132) [IpenmyI1ieCTBEHHBIM MECTOM PACIONIOKEHUS HHTEPIUTUTHPYIOMINX KIETOK B
AUMQoy3nax SBISIOTCA

A. nmuMmdatryeckue y3enku

B. MO3roBbI€ TSIKH

C. cunycsl

D. mapakopTtukanbHas 30Ha +

E. o6macts BopoT

133) T- u B-mumdonuTsl nonaaaroT B TKaHb JTUM(OY3TI0B NPEUMYIIIECTBEHHO U3



A. aptepuon

B. remokanunisipos

C. mocTKanuJUIsIpHBIX BEHYJI +

D. npunocsaumx 1uM@paTHuecKkux cocy10B
E. numdaTnueckux KanuuisapoB

134) ITpu ki1eTouHOM UMMYHUTETE 3(P(HEKTOPHBIMU KIETKAMU SIBIISIOTCS
A. B-mumdonutel
B. T-numponuTh MUTOTOKCHYECKHE +
C. T-mumdouuThI Cympeccopbl
D. T-numdoruTs! Xenmnepol
E. nnazmouuTsl

135) UMMyHHBII KOHTPOJIb U 3a1uTa 00€CIEYNBAIOTCS
A. T-mumdonmramu
B. B-nmumdonuramu
C. makpocdaramu
D. nmazMmonuramMu
E. BceMu Ha3BaHHBIMH KJIETKAMU +

136) Jlumparuueckue y3ibl pa3BUBAIOTCS U3
. DBHTOJICPMBI

. COMUTOB

. ME3EHXUMBI +

. DKTOJIEPMBI

. HepporoHnagoToma

mgoQw >

137) DMOpHOHAILHBIM UCTOYHHUKOM CEJIC3CHKH SIBIISICTCS
. ME3eHXuMa +

. OKTOZIEpMa

. KUIIIEYHAas SHTOJepMa

. COMMUTHI

. )KeJITOYHasl YHTOAEpMa

Mmoo Qw3

138) Knerku B-namsitu 06pa3yrorcs B
. TApaKOPTUKAIBHBIX 30HAX

. IeprapTepuaIbHbIX 30HaX

. MO3TOBBIX TSKaX

. LIEHTpax pa3MHOKEHHUs +

. KpaCHOH I1yJIbIIe

mgOQw >

139) N'unogusHe3aBUCUMBIMU SIBIISTFOTCSI BCE DHAOKPUHHBIE 00pa30BaHMs, KPOME
A. OKOJIOIIIUTOBUIHOM 7KEJIE€3bI
B. rmanaysionuToB My»KCKOM TOHabI +
C. MO3roBOro BelIEeCTBa HAATOUYECUHUKA
D. KJIETOK OCTPOBKOB MOMXKEITYIOYHOU JKEIIE3bI
E. mapadommukyaspHbIX KJIETOK IIUTOBUIHOMN JKEE3bl



140) JleiicTBUE TOPMOHOB Ha KJIETKU-MUIIEHU PEATU3YETCS 32 CUET
A. CBA3BIBaHUS C PELIENITOPOM
B. akTuBanuu ageHMIATIMKIA3bI
C. o6pazoBanus TAM® u3z AT®
D. akTuBanuu NpoTEeMHKHUHA3
E. Bcero komruiekca rnpoieccoB +

141) HetiporemanbHble OpraHbl XapaKTEPU3YIOTCS
A. pa3BUTON CUCTEMON KaUIUIAPOB
B. Hanuurem akcoBa3aJIbHbIX CUHAICOB
C. cnocoOHOCTBIO HAKAIUTMBATh HEHPOTOPMOHBI
D. HajmuneM aKkCOHOB HEMPOCEKPETOPHBIX KIIETOK
E. BcemMu yka3aHHBIMU IPU3HAKAMH +

142) J1nst 0MMHOYHBIX TOPMOHOIPOIYIIUPYIOIIUX KIETOK XapaKTepHO BCE, KPOME
. CEKPEIUU OJINTOIIENITHIHBIX TOPMOHOB

. BBICOKOU MporQepaTuBHON aKTUBHOCTH +

. HAJIM4Msl TUTOTHBIX CEKPETOPHBIX TPaHyJI

. CIIOCOOHOCTH OKPAITUBATHCS COISIMU TSKEJBIX METAIIJIOB

. 00pa3oBaHusI HEUPOAMUHOB

Mmoo Qw3

143) K KpynHOKJIETOUHBIM HEUPOCEKPETOPHBIM sIIpaM TMIOTajgaMyca OTHOCUTCS
. BEHTPOMEANAIBHOE

. @PKyaTHOE

. CYIIpaoNTUYECKOE +

. JOpP30MEIUaIbHOE

. IEPUBEHTPUKYJISIPHOE

Mg QW >

144) B anenorunoduse J0KaIM30BaHbI BCE KIETKH, KPOME
. COMaTOTPONOLIMTOB

. TAPOTPOIIOLIUTOB

. JAKTOTPOMIOLIUTOB

. aJpECHOLHUTOB +

. TOHaJIOTPOTIOIIUTOB

Mmoo Qw3

145) CnetndpuuHOCTb JEWCTBUS TOPMOHOB 3aBUCHUT OT
. XUMHUYECKOTO COCTaBa

. KOHIIEHTpAIluX B KPOBU

. CBSI3BIBAHUS C OCIIKOM-HOCUTEIEM

CKOPOCTH METa0O0JIM3UPOBAHUS B TKAHIX

. HaJIMYus PEUENnTOPOB HA KIIETKAaX-MUIIEHAX +

Mo 0w

146) K xpomodobam ageHorumnodusa OTHOCATCS
. ManonudpepeHIpOBaHHbIE KIETKA

. KJIIETKH B HadaJie HAaKOIIJICHUS CeKpeTa

. hOTUKYIAPHO-3BE3/TUaThIE KICTKU

. KJIETKH TMOJHOCTHIO BBIICITUBIINE CEKPET

. BCE Ha3BaHHBIC +

moOw >



147) I1pu HegocTaTKe B OpraHu3Me Hojaa HapylraeTcst 00pa3oBaHue TOPMOHOB
A. srinduza
B. anenorumnodusa
C. HaIMOYEYHUKOB
D. mmToBUIHON XKeEEe3nl +
E. OKOJIOIIUTOBU/IHBIX KEJE3

148) Knetku MO3roBOi YaCTH HAAMIOYEYHUKOB XapaKTEPU3YIOTCSI BCEMU
IIPU3HAKAMH, KpOME

. IPOUCXOKICHHS U3 LEIIOMUYECKOT0 dIUTENus +

. XxpomadpuHHOCTU

. HAIMYMS TUIOTHBIX CEKPETOPHBIX TPAHYJI

CIIOCOOHOCTH CEKPETUPOBATh HOpaJAPEHAINH

. CHOCOOHOCTH CEKpETUPOBATH aIpPEHAINH

MmO 0w

149) B cnu3ucToit 0007109Ke POTOBOM MOJOCTH OOHAPYKUBAETCS BCE, KPOME
. MHOTOCJIOMHOTO SIUTEIUS

. COOCTBEHHOM IIACTUHKHU CIIM3UCTON 000JI0UKHU

. MBIIICYHOM TIJIACTUHKH +

. KPOBEHOCHBIX COCYJIOB

. HEpPBHBIX BOJIOKOH

Mmoo Qw3

150) B xapauaibHOM 4acTH MUILEBOJA OOHAPYKUBAOTCS BCE 000JIOUKH, KPOME
. CJIM3UCTOU

. IOJICTU3UCTOMN

. MBILIICYHOM

. CEpPO3HOM

. AABEHTULIMAJILHOM +

Mmoo Qw3

151) lecna

. TIOKPBITA TICEBAMHOTOCTIONHBIM UTEIUEM
. CpacTaeTcs C HAAKOCTHULIEH KOCTH +

. COZCPIKHUT CATbHBIC JKEIIC3bI

. He uMeeT COOCTBEHHOM IIaCTUHKU

. UMEET MBIIICYHYIO TUTACTHHKY

Mmoo Qw3

152) B xopHe 3y0a UMEIOTCS BCE CTPYKTYPHBIEC YACTH, KPOME
. OManu +

. ICHTHHA

. IpeICHTHHA

. LIEMEHTa

. CJIOSl OJTOHTOOJIACTOB

Mmoo Qw3

153) Dnutenuii B cpeHe 4acTH MUIIEBOA SIBJIAECTCS
A. OJTHOCIOMHBIM IIIIOCKUM
B. MHOrOCIOMHBIM IUTOCKUM HEOPOTOBEBAIOIINAM ~+
C. oporoseBaronum



D. MHOropsaHsM
E. xaemuarsiM

154) Mpieunast TutacTUHKA CIIM3UCTON 000JI0UKH OTIPEIeIISICTCS B
A. rybe
B. meke
C. necHe
D. numeBone +
E. a3pike

155) OxosnoyuiHas xene3a BhIACISET CEKPET
A. cM3uCTO-0CIIKOBBIN
B. 6eaxoBbIN +
C. OEJIKOBO-CIIM3UCTRIN
D. cam3ucteii
E. canpHbIl

156) [ToaBUKHOCTH CIIU3UCTOM 0OOJTOUKH HA HUXKHEH MTOBEPXHOCTH SI3bIKA
oOecrieynuBaeTcs

. DIIUTEJINEM CIIU3UCTON 000JIOUKH

. COOCTBEHHOM TJTACTUHKOU

. MBIIIEYHOW TIJIACTUHKOU

. TIOJICJIU3UCTON OCHOBOM +

. MBIIIIEYHOUN 000I0UKOM

mgo Qw3

157) Cepoznast 000709Ka OTJIMYAETCS OT aJIBEHTULIUATIBHON
. OTCYTCTBHEM KPOBEHOCHBIX COCYJIOB

. HAJIMYMEM HEPBHBIX DJIEMEHTOB

. OTCYTCTBHEM >KEJIEe3

. HaIM4YueM Me30Teud +

. 00UIIMeM KUPOBOU TKAHU

Mmoo Qw3

158) XKenesbl BcTpeuaroTcst B MOJACIU3UCTON OCHOBE
. JIHA XKeJTyJIKa

. MUJIOPAYECKOTO OT/IEJA XKETYIKa

. TOIIIEY KUIIIKHU

. JIBEHAJUATUIIEPCTHOW KUIIKHU +

. TIOJIB3IOIITHOM KUIIIKHA

Mmoo Qw3

159) IlencuHoreH BoipabaThIBACTCS B Keje3ax Kelyika KieTKaMu
. TTITaBHBIMH +

. TapueTaAILHBIMU

. HICCYHBIMU

. DHIAOKPUHHBIMU

. MyKOLIUTaMH

Mmoo Qw3

160) KamOnanbHBIMHU KJIETKAMH B SIIUTEIIMM TOHKON KHIIKHU SBIISTFOTCS
A. KaeMyaTble SHTEPOILMTHI BOPCUH



B. 6eckaemuarbie SHTEPOIUTH KPUMT +
C. OOKaJIOBHUIHBIE SHTEPOLIUTHI

D. anukanbHO3EpHUCTHIC SHTEPOLUTHI
E. SHIOKPUHOLIUTHI

161) 'nagxue MUOLUTHI B MBIILIEYHON 000JIOUKE JKEITyKa 00pa3yroT
A. OJIUH TIPOJIOJBLHBINA CJION
B. oquH nonepeuHsbIi ciiou
C. aBa ci04 - IPOJOJIbHBIN U NONEPEYHBIN
D. Tpu ci04 - IpOAOIBHBIN, TONEPEYHBIM U KOCOHATIPABIECHHBIN +
E. geTsIpe yepeayrommuxcs IpoI0abHO U IMONEPEYHO CII0S

162) BopcHHKM TOHKOW KUIIKH - 3TO
A. BBIPOCTBI CIIU3UCTON 000JOUKH +
6) BBIPOCTBI IOKPOBHOT'O 3IUTEIHS
C. COBOKYITHOCTb MUKPOBOPCHUHOK
D. ckiagky clIM3UCTOM M MOACIU3UCTON 000JI04YeK
E. yrnyOnenue snutenus B COOCTBEHHYIO IIACTUHY CIAU3UCTON 000JIOUKH

163) UcTouyHMKOM pa3BUTHUS SMUTETUATBHON BHICTUIIKU KEITYIKA SIBIISICTCS
A. 3KTOZIEpMA
B. sHTOZNEpMA KMILIEUHOU TPYOKH +
C. me3onepma
D. mMe3enxuma
E. xopuon

164) XKene3bl AHA )KemyIKa
A. IpocTbI€ pa3BETBICHHBIE AJIbBEOJIIPHBIC
B. npocTbie Hepa3BeTBIeHHbIE TpyOUaThbie +
C. cioxHbIe pa3BETBICHHBIN TpyOUaThIe
D. npoctbie Hepa3BETBICHHbBIE AJIbBEOJISIPHBIE
E. cnoxxHble Hepa3BeTBICHHbIE TPyOUaThie

165) Cnusucras 000J109Ka TOJICTON KUIIKH OTIMYACTCS OT CIU3UCTON 000I0UKH
TOHKOM KHMIIIKH

A. GOJIBIIIMM KOJTUYECTBOM BOPCUHOK

B. MEHBIITUM KOJIMYECTBOM BOPCHHOK

C. OTCYyTCTBHEM BOPCHHOK *+

D. HajuueM Kpumr

E. orcyTcTBHEM KpUIIT

166) Drurenuii CIIM3UCTON 000JTOYKH TOJICTOM KUIITKH OTINYACTCS OT AIUTSIIUS
TOHKOM KUIIIKH

A. dbopmoii KIIeTOK

B. 60ipMM KOTHYECTBOM OOKAJIOBHIHBIX KJIETOK +

C. OTCYyTCTBHEM KaeMUaTbIX SMUTEIUOIUTOB

D. otcyrcTBHEM OeckaeMuaThlX SMUTEIUOILIUTOB

J1) OTCYTCTBUEM 3BJIOKPUHOILIUTOB



167) Ans cTeHKH 4epBe0Opa3HOro OTPOCTKA XapaKTEPHO
A. HaJIM4YMe NepexoAHOro MUTEIUS B CIIM3UCTON 000JI0UKe
B. MHO€CTBO KpUIIT 1 BOPCUHOK
C. oTcyTCTBHE MBIILIEYHON 000JIOUKH
D. Hanuuue xene3 B MOACIU3UCTON 00010UKe
E. Hannuue 6071b110T0 CKOMIIEHUS JIMM(DOUIHON TKAHU +

168) O61Mit TPOTOK MOJIKETYA0UYHOM KeJIe3bl BHICTIAH AIUTEIUEM
A. OTHOCJIOWHBIM IIIOCKUM
B. o1HOCTIONHBIM IPU3MATHYECKUM +
C. MHOTOPSAHBIM
D. MHOroCII0MHBIM HEOPOTOBEBAIOIINM
E. ogHOCTONHBIM MPU3MAaTHYECKUM B HAYAJIBHOM OTJIEJIe U MHOTOPSIHBIM B YCThE

169) K makpodarudeckoii cuctreMe B e4€HU OTHOCATCS
A. TUTIOUUTHI
B. renatouuntsl
C. smounble kieTku (Pit-kineTkn)
D. 3Be3guatble KIETKU +
E. sHmorenmmouuTsl

170) Cnuzucras 0007104YKa KETYHOTO My3bIPs BBICTIIAHA SITUTEINEM
A. MHOTOCJIOWHBIM C IPU3HAKaMU OPOTOBEHHUS
B. nepexoanpim
C. MHOTOPSAHBIM PECHUTYATHIM
D. ogHOCIOMHBIM INIOCKHUM
E. 0AHOCIOMHBIM MPU3MATUYECKUM KaeM4aTbhIM. +

171) IlepucunycounaibHble IPOCTpaHCTBA [Ucce B MEUEHOYHBIX J0JbKax
pacriojararoTcs

A. MEeXTy TIEYUEHOYHBIMU OaTKaMH

B. BHYTpH ne4eHOYHBIX OAJIOK

C. Mexy TenaTonuTamMu

D. Mexay CTeHKOW reMOKamuJUISIpOB M MIEYEHOUHbIMU Oajkamu +

E. BOKpYT IIEHTpaJIbHBIX BEH

172) Ileuenp BoIONHSET psAa GYyHKLIUNA, KpOME
A. 00e3BpeXMBaHUS POYKTOB OEJTKOBOTO 0OMeHa
B. nHaKTHBAIIMY TOPMOHOB, OMOTCHHBIX AMHHOB,
JICKapCTBEHHBIX MpEnapaToB
C. 00pa3oBaHMS TIIMKOTCHA
D. cunTe3a 6eNKOB M1a3Mbl KPOBU
E. cunTesa (hepMEHTOB MOJIOCTHOTO MUILIEBAPEHUS +

173) B coctaBe MHOTOPSITHOTO MPU3MATUYECKOTO SMUTEIUS TPAXEH UMEIOTCS BCE
KJIETKH, KpOME
A. pecHUTYATBIX



B. 6okamoBHIHBIX

. DHIOKPHUHHBIX

. 0a3aJbHBIX

. AaITUKAJIbHO3EPHHUCTHIX +

m O 0

174) B coctaB a3poremMaTuueckoro 6apbepa BXOJAT BCE AIEMEHTHI, KpOME
. IUTOIIJIa3MBblI dnurenuonura I Tuma

. cypdakTaHTa

. [IITOINIa3MBbI DHIOTEINOIINTA

. 0azaJIbHBIX MEMOpaH AMUTEIUOLUTA U SHIOTEIUOIUTA

. uToIIa3Mebl >rmrenuonuTa Il Tuma +

mgo Qw3

175) Jlerkne cHapyKu MOKPBITHI

. ME30TEIUEM +

. MEpPUATEIbHBIM SIUTEIINEM

. COEIMHUTEIIbHOTKAHHOM KaIlCyJou

. MHOT'OCJIOMHBIM IJIOCKMM SIHUTEIUEM
. DJIIACTUYECKO MeMOpaHOit

Mmoo Qw3

176) Jlerkue BBIIOJIHAIOT PSJl HEPECIUPATOPHBIX (HYHKIIUMA, KpOME
. IESTIOHUPOBAHUS KPOBHU

. UIHAKTUBAI[MU Ba30aKTUBHBIX BEIIECTB

. BBIJICTICHHE U3 OpraHu3Ma JETy4YHuX BEIIeCTB

. PEryJsiliuM YIrJIeBOJIHOTO oOMeHa +

. y4acTHs B PETryJISILIUU CBEPThIBAHUS KPOBU

mgoQw 3>

177) Cnuzucras 000J104Ka HAATOpTaHHUKA BBICTJIAHA TTUTEIUEM
A. 0THOCITOMHBIM IIIOCKUM
B. MHOTOCIOMHBIM IUIOCKUM +
C. MHOTOPSITHBIM PECHUTYATHIM
D. MHOTOPSAIHBIM - CO CTOPOHBI TOPTAHU U MHOTOCJIOMHBIM - CO
CTOPOHBI TJIOTKH
E. nepexonHbim

178) B Tpaxee, KpyNHbIX U CpEAHUX OPOHXAX pa3IMyaroT BCe 00OJIOUKH, KPOME
A. cim3ucToi
B. noacausucron
C. MBIILIEYHOHN =
D. ¢ubpo3Ho-xpsiiieBoi
E. anBenTunmnanpHOM

179) Ok0JI0HOCOBBIE TA3yXH BBICTIIAHBI
A. anBeHTHUIIMAILHON 000I0YKOMI
B. HagkoctHuieH
C. cmu3ucTOoi 000JI0YKOM C MHOTOCJIOMHBIM IIJIOCKUM 3IUATEIHEM
D. ciam3ucToi ¢ MHOTOPSAHBIM PECHUTYATHIM SITUTEITHEM +
E. cepozHoii 000m04K0i



180) Cru3ucTo-0eIKoBbIe M OCIIKOBO-CIIM3UCTHIC KEIE3bl UMEIOTCS BO BCEX OTIEaX,
Kpome

A. HOCOBOMH ITOJIOCTH U TOPTaHU

B. tpaxen

C. KpyIHBIX OPOHXOB

D. cpeanux OpoHXOB

E. menkux 6poHXOB +

181) KopkoBoe BemecTBo BOJIOCa COCTOUT U3

. IOJIUTOHAJIBHBIX KIJIETOK C 3€pHAMHU IIMTMEHTA

. INIOCKHUX POTOBBIX YELIYH C 36pHAMU ITMTMEHTA +
. aMOp(HOTO BEIIECTBA

. KJIETOK POCTKOBOTO CJIOSI ANIUAEPMUCA

. OTMHUPAIOIIHNX MEJIAHOLUTOB

mgoQw 3

182) Dnuaepmuc npeacTaBieH BceMu AudhepoHamMu KIETOK, KpoMe
. KEpaTUHOIIUTOB

. MEJIaHOLIUTOB

. BHYTpUAIUIEPMATBHBIX MaKpoQaros

. BHYTpHAIIHIEpMaAIbHBIX (UOpoOIacToB +

. OCSI3aTENbHBIX KIETOK Mepkes

Mmoo Qw3

183) PocT Bo10Ca MPOMCXOAUT 3a CUET ACICHUS KIETOK
. MO3TOBOT'0 BELIECTBA.

. KOPKOBOT'O BEILIECTBA

. BOJIOCSIHOT'O COCOYKa

. BOJIOCSTHOM JTyKOBHILIBI +

. BOJIOCSIHOTO (DOJUTHKYJIa

Mmoo Qw3

184) OCHOBHOW TKaHBIO CETYATOTO CJIOSI I€PMbI KOKH SIBJSETCS
A. pbIxJiasg COeIMHUTENIbHAS
B. mnotnas ohopmiiennast
C. mnotHas HeodopmiieHHAs +
D. rmankas MplleyHast
E. monepeunonosiocarast MplllieuHast

185) PazMHOkeHME KIETOK BOJIOCSHOM JIyKOBUIIBI (MaTpPHULIbl) MPUBOIUT K
00pa30BaHUIO BCEX CIEAYIOMIMX KOMIIOHEHTOB BOJIOCA, KPOME

A. BHYTPEHHETO 3MUTEINaILHOTO Barajuiia

B. Hapy’>KHOTO AMUTENHAIBHOTO Bllarajviia +

C. MO3roBOro BelecTsa

D. xopkoBoOro BemiecTsa

E. KyTuKyJbl Bosioca

186) KepaToamHUHBI CHHTE3UPYIOTCA KIETKaMH CJIOEB 3MHUACpPMUCA
A. 6a3zanpHOTO
6) LIKUIIOBATOTrO
C. Onecrsaiero



D. 3epnucroro +
E. porosoro

187) PocT HOTTEBOM TUIACTUHKH MPOUCXOIUT 3a CUCT JEJICHHUS KICTOK
. €€ KOpHA

. €e TeJa

. HOTTEBOW MATPUIIBI +

. BIHJAEPMHUCA HOTTEBBIX BAJIUKOB

. HAJHOTT€BOM MJIACTUHKH

Mmoo Qw3

188) LleaTpom nponudepaTHBHON €IUHUIIBI ATHACPMUCA CIUTACTCS
. KepaTUHOIUT 0a3aIbHOTO CJIOST B MHTEPdaze

. KEpaTUHOLUT 0a3aJIbHOTO CJIOSI B MUTO3€

. IUTMEHTHAs KJIETKa

. BHYTpHAIIHIEPMAIbHBIN Makpodar +

. Knetka Mepkens

mgoQw 3

189) B coctaB HepoHa BXOJAT BCE OTAEIbI, KPOME
. KarcyJisl KITyOouka

. coOMpaTeIbHBIX TPyOOUeK +

. KAaHAJIBLIEB METIIN

. TIPOKCUMAaJIbHBIX KaHAJIbIICB

. TUCTAJIbHBIX KaHAJIbIICB

Mmoo Qw3

190) DHAOKPUHHBIMHU KJIETKAMH B TIOYKE, CEKPETUPYIOLUIMMU PEHHH, SABIISIFOTCS
. AHTEPCTULIMAJIbHBIE

. ME3aHTUOLUTHI

. IOKCTaraoMepyJIsipHbIC +

. TIOZOLIUTHI

. KJIIETKH IIJIOTHOTO IIATHA

Mmoo Qw3

191) ArTUIMYpETUYECKHI TOPMOH TUIO(H3a BO3ICHCTBYET B MTOYKaX HA
A. cocynucThie KIyOOuKHu
B. uHTEpCTUIIMATBHBIE KIIETKU
C. aucTanbHblEe KaHATIBLBI M COOMpAaTeNIbHbIE TPYOOUKH +
D. cocoukoBble KaHAJIBIIbI
E. rokcrarmomepynsipHble KIIETKH

192) I1noTHOE MSATHO B OYKAX HAXOUTCS
A. B HQpY>KHOM JIUCTKE KarcCyJibl KIIyOouka
B. B cTeHKE NPOKCUMAIILHOTO KaHaJblla
C. B CTEHKE QUCTAJIHLHOIO KaHAJIbIA +
D. B creHke coOupaTenbHO TpyOOUuKH
E. B uHTEpCTUIIMATIBHOW TKAaHU

193) B noukax peuenropamu, yJIaBiIUBaIONIMMU U3MEHEHHUE COJIEPAKAHUS HATPUS B
MoOYe, SIBIIETCS
A. IOKCTarJioMepyJsipHble KIETKU



B. Me3anrnonuTel

C. SIUTENMONUTHI HAPYKHOTO JINCTKA KATICYJIbI KITyOO4Ka
D. mopgormTsl

E. smuTeanonuThl MJI0THOTO MITHA +

194) B cTeHKe MOYETOUYHHMKA UMEETCS BCE, KPOME
A. IepexoAHOro dUTETUS
B. po10/1bHBIX CKIIAJ0K CIU3UCTONU 000JIOUKH
C. UUPKYJSAPHBIX CKIAJOK CIU3UCTON 000T0UKH +
D. xene3 B OACIU3UCTON OCHOBE
E. cniupanbHO pacnofioKEHHBIX CJIOEB B MBIIIEUHONW 000JIOUKE

195) Me3aHrnouuThl B HOYKaX pacrojiararoTcs
A. BO BHYTPEHHEM JIMCTKE KaIlCyibl KIyOOUKa
B. B cocrase IUIOTHOTO IIATHA
C. psIoOM C MEKKaHAJIbIIEBBIMU KalTWJIIpAMHU
D. mexny KanuuisipaMu COCyAUCTOro Kiryoouka +
E. BOKpyT npuHOCSIIEN ¥ BBIHOCAIICH apTEPHUOIIbI

196) Jlnst MoueBOrO Mmy3bIpsi XapaKTEpHO BCE, KPOME
A. cnn3ucToit 000JI0YKH
B. nepexoaHoro snuTenus B CIM3UCTON 000JI0UKe
C. moacnuM3uCcTON OCHOBBI
D. TpexciioiHOM I1aIKOMBIIIEYHOU 000JI0UKH
E. nonepeyHononocatoil MbIIEYHON TKAaHU B MBIILIEYHOU 000JI0UKE +

197) Ilocne oByJIsALMKM HA MECTE JIOMHYBIIETO POJITUKYJIa 00pa3yeTcs
A. 6enoe Teno
B. xkenroe Teno +
C. aTpeTnueckoe Teio
D. 3penbiit Ghosmukyn
E. pactymmii pomnukyn

198) ITpu muKIMYeCKUX N3MEHEHUX MAaTKH HanOoJiee BhIPAKCHHOM
MOPGOIOTUYECKON MePECTPONKE TOABEPTaCTCS

A. MUOMETPUIL

B. 6azanbHblIi cllo¥ 3HIOMETPUS

C. yHKUIHMOHANBHBIN CI0U SHIOMETpUS +

D. nepumerpuii

E. Bcd cTeHka oprana

199) MaccoBast arpesust GOJITUKYJIOB SHYHUKA, COMTPOBOKIAIOIIASICS
ACTPOTreHU3ALNEN OpraHru3Ma, IPOUCXOIUT B MEPUO]]

A. >MOpHOHATILHBIN

B. npenybepraTHbIit

C. 6epeMeHHOCTH

D. xinmakTepryecKuy +

E. crapueckuii



200) B ssmyHuMKe 11012 OTCYTCTBYIOT
A. mpuMopuanbHble POJUTUKYJIBI
B. »xxentble Tena +
C. arpesupyromue (HOJTUKYJIIbI
D. KpOBEHOCHBIE COCYBI
E. nepBuuHbIE (OJUTUKYJIBI

201) B MoJ104HOM %kene3 TUI CEKPELUU
A. MEpOKPHHOBBIN
B. MuKpoanokpruHOBbIN +
C. MaKkpOanoKpHUHOBBIN
D. rosoKprHOBBIN
E. 5KKpUHOBBIN

202) 3penblie (HOTUKYIIBI B SMUHUKE BIEPBBIC MOSBIISIOTCS B IEPHOJIE
A. >MOpHOHATEHOM
B. knumMakTepruiueckoM
C. crapueckom
D. penpolyKTHBHOM
E. monoBoro co3peBanus+

203) BHyTpu(OUTHKYJIAPHYIO KUAKOCTh B IMUYHUKE CEKPETUPYIOT
A. OBOrOoHMSA
B. oBonurt I nopsnka
C. oBonwur II nopsinka
D. dbomnukynspHbIe KIETKH +
E. nHTEpCTULIMATIBHBIE KIIETKU

204) JlakTupyromme MOJIOYHBIE KeJe3bl SABJISIOTCS
A. IpOCTBIMU TPYOUATHIMU
B. npocTeiMU anbBeOISPHBIMU
C. COXHBIMU aIbBEOISIPHBIMU +
D. crnoxHbiMEH TpyOUaTHIMU
E. Hepa3BeTBICHHBIMU

205) B npoueccax 3MOpHOHAIBHOTO PAa3BUTHS 3apOIBIIIEBBIN IIMTOK 00pazyercs y
CJIEIYIOLIUX KMBOTHBIX

A. NTaHIIETHUKA U IITHUI]

B. amdubwmii u ntun

C. nTuI ¥ MIIEKONUTAOIIMNX +

D. Tonpko y nTui

E. TONBKO y MIIEKOITUTAIOIINX

205) IIpu kananuTanuy NPOUCXOIUT
A. aKTHBaIMs CIIEPMATO30MUI0B +
B. BeIfienenne u3 cnepmMaTo3ou1oB hepMEHTOB
C. oO6pazoBaHue 000JIOYKH OIJIOAOTBOPECHHUS



D. yrpara cnepmMaro3ougaMu KIyTHKa
E. yBennueHue B CriepMaTo30MAax YMciaa MATOXOHAPHAN

206) IpoGaeHue 3apo/ibIiiia 4eioBeKa
A. IoJIHOE PaBHOMEPHOE
B. nmonHoe HepaBHOMEPHOE
C. yacTuuHoOE
D. nonHoe aCMHXpPOHHOE, HEPABHOMEPHOE +
E. yactnuHO€ aCUHXpPOHHOE

207) B siiuekiieTke MIIEKOIUTAOIMINX OTCYTCTBYET
A. a1po
B. mutoxonapuun
C. xommiekc I'oabmku
D. kierouHbId HEHTp +
E. sHpomnazMmaTuueckas ceThb

208) I'acTpymsnus y NTHI] B IEPBOH (ha3e MPOUCXOIUT MPEUMYIIIECTBEHHO ITyTEM
. MHBaruHamuu

. DIIHO0INH

. JeIIMUHALIUA +

. UMMUTPAIAH

. ASISIMUHAITIN ¥ IMMUT AN

Mmoo Qw3

209) Bropas da3za omiog0TBOPEHUSI OCYLIECTBISETCS IPU YHACTUU
. ruHOTramMoHa [

. ruHOoramoHa II

. agaporaMoHna I

. anaporamona II

. TPUIICHHA U TUATypOHU]Ia3bl +

Mmoo Qw3

210) Dnubact BKIIOYAET B Ce0S BCE CICAYIONMINE 3a4aTKH, KPOME
. HEpBHOM TUIACTUHKH

. ME30JIEPMBI

. XOpAbI

. TIEPBUYHOTO y3eJIKa

. JKEJITOYHOU DHTOJIEPMBI +

Mg Qw3

211) IlomHoe npoOneHue THIEKIETKH YeJI0BeKa BEI3BAaHO
A. MaJOCTIEpMHBIM OILIOI0TBOPEHUEM
B. BpameHueM amueKkineTku
C. n301eUTaNbHBIM TUIIOM STHLEKIIETKH +
D. KopTuUKaJIbHOM peakuueun
E. ob6pazoBanuemM 000JI0UKH OIIOAOTBOPEHUS

212) 3apospli yenoBeKa MIpeACTaBI€H aMHUOTHYECKUM U 5KEJITOYHBIM Ty3bIPbKaMH,
OKPY>KEHHBIMU XOPUOHOM, Ha CPOKE SMOPUOHATBLHOTO Pa3BUTHUS
A. 7 nuen



B. 14 gueii +
C. 17 nueit
D. 21 neusn
E. 32 nus

213) V3 nepBUYHOI SKTOAEPMBI y 3apO/IbIIla YeI0BEeKa 00pa3yloTcs BCe 3a4aTKH,
Kpome

A. HepBHOM TpyOKHU

B. ranrimo3Hou MacTUHKU

C. nnakon

D. KOXXHOU 3KTOJIEPMBI

E. mapame3onedpanbHOro KaHama +

214) Tpodobnact y 3apojsliiiia yeaoBeKa 00pa3yercsl B TCUCHUE
A. nmpobnenust +
B. nepBoii ¢a3bl racTpyisiiuu
C. Bropo#i (ha3bl racTpyasiuu
D. mepuopa rucro- u OpraHoresesa
E. miognoro nepuoaa

215) B cocraB mianieHTapHOTO 6apbepa YeoBeKa BXOIAT BCE DIIEMEHTHI, KpOME
A. CTEHKU reMOKauUISIPOB BOPCUH
B. sMOpuoHanbHON COEMHUTEIBHON TKaHU
C. nurorpodobdiacra
D. cummiacrorpodobiacta
E. cTeHKM reMoKanuIsipoB MaTKu +

216) MMrmutanTamus 3apojpliiia 4eIoBeKa MPOUCXOIUT Ha
A. l-e cyTku
B. 3-4-e cytkun
C. 6-7-e cyTku +
D. 10-14-e cytku
E. 12-21-e cyTku smOpuorenesa

217) ®opmupoBaHuEe aMHHOHA YEJIOBEKA HAYMHAETCS C 00pa3oBaHus
A. aMHUOTHYECKHUX CKJIAQIOK
B. TyJIOBUIIIHBIX CKJIaOK
C. aMHMOTHYECKOTO ITy3bIpbKa +
D. BHE3apOABIIIEBON ME30IEPMBbI
E. »xenToyHoro myssippka

218) OmnoaoTBOpEeHKE SIMIEKIETKH Y YeJIOBEKa MPOUCXOJIUT B
A. OPIOIIHOM TTOJIOCTH
B. monoctu matku
C. amnyJiIipHOM YacTH siiileBoaa +
D. ucTMuyeckou yacTh MaTKU
E. obnactu melikn MaTKu



219) [Ipu uMnnaHTaMu 3apopliia yeaoBeka TpohoOaacT BCTynaeT B KOHTAKT €
A. SIIUTENIUEM MAaTKU
B. coenMHUTENBHON TKaHBIO CIIM3UCTON 000JIOUKU MaTKU
C. MaTOYHBIMU KETE3aAMU
D. cTeHKOW KpOBEHOCHBIX COCY/IOB
E. maTeprHCKON KPOBBIO +

220) OyHKIMOHAIBHBIM CJION CIM3UCTON 000JIOYKH MAaTKU HE COJICPKHUT
A. TTIaJIKy10 MBIIIEYHYIO TKaHb +
B. MOKPOBHBIN 3NUTENNI
C. PBIXJIYIO COEUHUTENBHYIO TKaHb
D. xene3sl
E. xpoBEHOCHBIE COCOYIBI

221) OugomeTpuii B T€YEHUE PENPOTYKTUBHOTO MEpUOa MPEeTepIreBaeT
HUKJINYECKYIO MIEPECTPONKY, U3BECTHYIO KAK LUK

A. MEHCTpYaJIbHBIN +

B. oBapuasibHbIi

C. ropMOHAJIbHBIN

D. nponudepaTuBHBIM

E. pereneparopHslii

222) TIoKpOBHBIN AIUTENNUNA SHIOMETPUS ABIIACTCS
A. OJHOCIOWHBIM NPU3MATHYECKUM +
B. 01HOCHOWHBIM MHOTOPSAHBIM PECHUTYATHIM
C. MHOTOCIIOMHBIM HEOPOTOBEBAOIIUM
D. 01HOCIOMHBIM IIJIOCKUM
E. MHOTOCITOMHBIM OPOTOBEBAIOIINM

223) I1oKpOBHBIN MUTEINUN SHIOMETPUS COAEPKUT
A. pecHUTYATHIC KIETKH +
B. 6okanoBuaHbIC KIETKH
C. bonnukyIsapHbIE KIETKU
D. unaTepcTUaIbHbIC KIIETKH
E. xknetku Cepronu

224) JleuutyanbHble KJIETKH PacoiaraTcs B
A. cOOCTBEHHOM MJIACTUHKE SHAOMETpUS +
B. MOKpOBHOM 3MUTENNH SHAOMETPUS
C. MuomeTpun
D. MaTo4HBIX Kene3ax
E. nepumerpun

225) YcuneHHbIN pOCT SHIOMETPHS MPOUCXOIUT BO BpeMs (a3bl OBaPHUAIBHO-
MEHCTPYaJIbHOIO LUK

A. mponudeparuu +

B. cexkpenun

C. cexpenuu



D.

E.

226)

Mmoo Qw3

227)

Mmoo Qw3

228)

Mmoo Qw3

229)

Mmoo Qw3

230)

OBYJISILINU
JIETEPMUHALIIN

MenctpyanpsHas (aza oBapuaibHO-MEHCTPYAJIBHOTO IIUKJIIA

. IPOTEKAaeT HE3aBUCUMO OT TOPMOHOB +

. puxoaurtcs Ha 12-14 nau

. XapaKTepu3yeTcs MOJTHBIM YJaJeHUEeM dHIOMETPHUS

. BBI3BIBAETCS CIIA3MOM M MOCIICIYIOMIUM Pa3pbIBOM MPSIMBIX apTepuid
. COITPOBOKIAETCS OBYJIALIUEN

B nmpumopananbHOM (HOITUKYIJIE OBOLIUT OKPYKEH

. OJTHUM CJIOEM TTOCKUX (POJUTUKYIISIPHBIX KJIETOK +

. 6recTsieit 060JI0YKOM U OTHUM CII0EM KyOU4YecKuX (POTTMKYISIPHBIX KIETOK
. bnectsie 000J0YKONW U HECKOJIBKUMHU CIIOSIMU (DOJUTUKYJISIPHBIX KIIETOK

. bnecTsIe U 3epHUCTON 000JI0UKaAMU

. IBYCJIOWHOM TEKOUN

Bnar aJInIHaA 4aCTb IICMKM MaTKHU BBICTJIaHA AIIUTEINEM

. MHOTOCJIOWHBIM IIJIOCKMM HEOPOTOBEBAIOIIUM +
. OJTHOCJIOMHBIM MPU3MATHUYECKUM

. )KEJIC3UCTHIM

. OJTHOCJIOMHBIM MHOTOPSIAHBIM MEpIaTEIbHBIM

. OJTHOCJIOMHBIM ITOCKUM

B cocTtaBe snuTenus cIU3UCTON 000J0UKN MAaTOYHBIX TPYO UMEIOTCS

. pECHUTYATHIC KIETKH +

. OOKaJIOBUJIHBIE KIIETKU

. GOMITUKYIIpHBIE KIETKU

. UHTEPCTHUINAIbHBIC KIIETKH
. kietku CepToin

Kaxkoii crienranbHbIA TEPMHUH UCIIONB3YIOT JIJII Ha3BaHUS CIU3UCTON 000JIOUKH

MaTKU?

A.

B.
C.

D.

E.

231)

SHJIOMETPUM +
aZBEHTULUS
MHUOMETPUN
IIEpUMETPUN
cepo3Hasi 000JI0uKa

Kakoii cienialibHbIi TEPMHUH UCTIOIB3YIOT JUIsl HA3BAHMS MBILIEYHOU 000JI0UKH

MaTKu?

A.

B.
C.

D.

E.

232)

MHOMETPUN +
aJBEHTUIUS
SHJIOMETPUH
MIEpUMETPUN
cepo3Has 000JI0YKa

CI/IHTI/IHI/IaHBHaH CBA3b MCXKAY CIICPMATOICHHBIMU KIICTKaAMH



A. criocOOCTBYET UX CHHXPOHU3UPOBAHHOMY PAa3BUTHIO M MIEPEHOCY MUTATEIHHBIX
BEILIECTB +

B. oGecrnieunBaeTcs npy MOMOIIHU TOJIYIE€CMOCOM

C. CyIIECTBYET TOJIBKO MEXIY CIEPMATOLMTAMU U CIIEpMAaTHIAMU

D. obecnieuynBaeTcs Ipu MOMOIIH JIECMOCOM JIECMOCOM

E. obecnieunBaeTcst mpu MOMOIIMA BCTABOYHBIX JTHCKOB

233) CyCTeHTOLUHUTHI pa3BUBAIOTCS U3
A. LIEJIOMAYECKOTO AIUTENus +
B. akTonepmsl
C. roHo0s1acTOB
D. Me3eHXuMBbI
E. nepmaroma

234) MuouHbIe KIETKH CEMEHHUKA Pa3BUBAIOTCS U3
A. ME3€HXUMBI +
B. s3xTonepmsl
C. rono0nactoB
D. uenoMu4yecKkoro 3nuTenus
E. nepmaroma

235) I'manyI0LUTHl CEMEHHUKA PAa3BUBAIOTCS U3
A. ME3eHXHUMBI +
B. akTonepmsl
C. roHo0s1acToB
D. nietoMnueckoro SuuTeEINs
E. nepmaToma

236) IlepBruHBIC MY>KCKHE TTOJIOBBIE KJICTKH TOHOOJIACTHI (TaMeT00J1acThl)
MOSIBIITFOTCS B CTEHKE JKEJITOYHOTO MEIIIKa Ha Hezese IMOpHroreHesa Ha

237) IlpocTaTa BBINOJIHSAET (DYHKIIMIO:
A. cexpennu (pepMEHTOB, pa3KIKAIOIINX criepMy +
B. cnepmarorenesa
C. HaKOIJIEHUS U J03PEBaHUS CIIEPMATO30UI0B
D. cexpeunu TECTOCTEPOHA U aHPOTrCHCBSI3bIBAIOIIETO OelKa
E. cekpenrun ©CT’

238) IlpumaTox ceMEHHUKA BHITIONHSAET (QYHKITUIO
A. HaKOIUIEHUS U JO3PEBAHUS CIIEPMATO30UJI0B +
B. cnepmarorenesa
C. cexpenuu (hepMEHTOB, PAZKIHKAIOITUX CIIEPMY
D. cekpernuu TecTocTepoHa M aHAPOreHCBA3bIBAIOIIETO OeiKa



E. cexperun OCI'

239) CeMeHHUK BBIMOIHAET QYHKIUIO

. cliepMaTorexnesa +

. HAKOIUJICHUS U J03PEBaHUS CIIEPMATO30UI0B

. CeKpelnuu (PepMEeHTOB, PA3KMKAIOIIUX CIIEPMY
. cexkpeunu JITT

. cexpernu OCI’

moOQw 3

240) CemeHHUK

. 00pa3oBaH KaHAJIbIIAMHU: U3BUTHIMH, IPSMBIMH U KaHAJIbIIAMH CETH +

. IMEET TPEXCIOWHYIO MBIIICYHYIO 000JIOUKY

. AIMEET CJIIM3UCTYIO 000JI0UKY, COOPaHHYIO B MHOTOUYUCJIEHHBIE CKIIAJIKU
. 00pa30oBaH KaHAJIBIIEM, TJI¢ HAKATUTMBAOTCS CIIEPMATO30UIbI

. UMeeT (GUOPO3HYIO U COCYAUCTYIO 000JIOUKU

Mmoo Qw3

241) IlpencraTenbHas Kxenesa

. COCTOUT M3 MHOXKECTBA JKeJI€3, OKPYKEHHBIX IIaJIKUMU MUOIIUTAMH +
. UMEET TPEXCIONHYIO MBIIIEYHYIO 000JI0UKY

. UMEET CIM3UCTYI0 000J0UYKY, COOpaHHYIO0 B MHOTOUYHCIICHHbBIE CKIIAIKU
. 00pa3oBaH KaHAIbIIEM, IJIe HAKATUTUBAIOTCS CIIEPMATO30U/IbI

. UMeeT (GUOPO3HYIO U COCYAUCTYIO 000JIOUKHU

Mmoo Qw3

242) CeMsBBIHOCSIIUN MPOTOK
A. UMEET CIM3UCTYIO 000JI0UKY, COOPaHHYIO B MHOTOUYHUCJIEHHBIE CKIIAJIKU +
B. nMeeT TpexcioilHy10 MBIIIEYHYIO 000JI0UKY
C. COCTOWT M3 MHOXECTBA JKeJIe3, OKPYKEHHBIX TTaJIKUMU MUOITUTAMHU
D. oOpa3oBaH kaHaJIbIIEM, TJI€ HAKAILTUBAIOTCS CIIEPMATO30U/IbI
E. umeer pubpo3HYIO U COCYTUCTYIO 000I0UKH

243) N3BuTHIC CEMEHHBIE KAHAJIBIIbI BHICTIIAHBI

A. CIEpMaTOr€HHBIM SIIUTEIUEM +

B. oqHOCIIOWMHBIM IPU3MATHYECKUM SITUTEIIUEM

C. IBYpSIAHBIM 3MUTEIUEM, COCTOSIIIMM U3 MPU3MATUUECKUX KIIETOK CO
CTEPEOLMIMSIMHA U BCTABOYHBIX KJIETOK

D. 0AHOCIOWHBIM SMIUTEIMEM U3 KYOUUECKUX WM TIOCKUX KJIETOK

E. MHOTOCJIOMHBIM TUIOCKMM HEOPOTOBEBAIOIIAM

244) TIpsiMble KaHAIbIIbI CEMEHHHMKA BBICTIIAHbI

A. OTHOCJIOWHBIM NMPU3MATUYECKUM SIUTEIINEM +

B. cnepMaToreHHbIM SMUTETUEM

C. IBYpSAIHBIM 3IUTEINEM, COCTOSAIINUM U3 MIPU3MATUUECKUX KIETOK CO
CTEPEOLMIMSIMHA U BCTABOYHBIX KJIETOK

D. 0THOCTIOWHBIM MUTENNEM U3 KyOMUeCKHUX WU TUIOCKUX KIIETOK

E. MHOrOCIIOMHBIM MJIIOCKUM HEOPOTOBEBAOIINM

245) KaHanbIbl CETH CEMEHHHKA BBICTJIAHBI



A. OTHOCTIOWHBIM SMUTEINEM U3 KYOMYECKUX WU TIIOCKUX KJIETOK +

B. 0IHOCIIOWHBIM TPU3MATHYECKUM SIUTETUEM

C. IBYpSIHBIM SIUTEIUEM, COCTOSIIIIMM U3 MPU3MATUUECKUX KIIETOK CO
CTEPEOLMIMSIMHA U BCTABOYHBIX KJIETOK

D. cnepMaTOreHHbIM YMUTEIINEM

E. MHOTOCITIOMHBIM MJIOCKUM HEOPOTOBEBAIOIIUM

246) B cocTtaB reMaToTECTUKYISIPHOTO Oapbepa BXOASAT BCE KOMIIOHEHTHI, KpOME
A. rmaHyJIONUTOB +
B. cycreHTOLIMTOB
C. 6a3anpHOIl MEMOpaHbl T€MOKAMILISPOB
D. 0605109KH U3BUTHIX KaHAJIBLIECB
E. suporenus

247) K ¢arouuTo3y AereHepUpyOIMKX MOJIOBBIX KIETOK CIIOCOOHBI
A. CyCTEHTOLMTHI +
B. rmanaynouuTtsl
C. cnepMaToLUTHI
D. MuouIHbIE KIIETKH
E. sHpoTennonuThl

248) IlepucTanbTUKy CEMEHHBIX KaHAJIBIIEB 00ECIIEYNBAIOT
. MUOUJIHBIE KJIETKU +

. TJIIAaHAYJIOIUTHI

. CIIEpMAaTOLIMTHI

. CYCTEHTOIIUTHI

. SHJIOTETUOLUTHI

mgoOQw >

249) TecTUKyIApHYIO KUAKOCTH 00Pa3yroT
. CyCTEHTOLIMTHI +

. TJIaH Ty JIOITUTHI

. CIEPMATOIIMTHI

. MUOUIHBIC KJICTKH

. DHAOTEITUOIUTHI

Mmoo Qw3

250) benouynas 0007104YKa ceMEHHHKA 00pa30BaHa

. INIOTHOU COEIUHUTEIBHOU TKaHbIO +

. PBIXJIOW COEAUHUTEIIbHON TKAHBIO U ME30TEIINEM
. OJJTHUM CJIOEM T'JIAJKOM MBIIIEYHON TKAaHU

. IBYMS CIIOSIMU TJIaJIKOW MBIIICYHOU TKAHU

. TPEXCIOMHON Oa3ambHON MeMOpaHoit

Mmoo Qw3

251) UmmutanTaius 3apo/ipliia 4eJI0BeKa HAYMHAETCS C
A. morepu OnecTsei 000J09KH +
B. agresuun tpodobiacta K AMUTENNIO MAaTKA
C. muddepennupoBku Tpodobiaacra
D. cexpernuu hepmenToB TpohobIacTom
E. oBynsuuu



252) 3apo/iplil YeI0BeKa UMIUIAHTUPYETCS B SHAOMETPUN MAaTKU Ha CTaIUN
A. GnacTynbl +
B. Heupynbl
C. racTpynsl
D. cunkapuona
E. 3urotsl

253) 3a rOTOBHOCTh 3HIOMETPUS K UMILIAHTAIL[MM OTBEYAET TOPMOH
A. porecTepoH +
B. ¢hommukynocTUMy TP YOIz
C. MIOTEeHU3UPYOLUN
D. nakToTponHbIi
E. okcuronmun

254) B Havasie UMILUTAHTAIIMK HA CTAJIUU aJIF€3UH 3apOIBIII B3aUMOJICHCTBYET C
A. biuTenueM MaTKHU +
B. coGcTBEeHHO TITACTUHKOM 3HIOMETPHUS
C. KpOBEHOCHBIMHU COCYJIaMH SHJIOMETPUS
D. MaTOYHBIMU XeIe3aMu
E. Muomerpuem

255) brectsas 0007104Ka, OKpyXkKarolas 0J1acTOUUCTY, MPEMATCTBYET
. IPeXKIEBPEMEHHON UMILTaHTAINH +

. CEKPETOPHON aKTUBHOCTH 0JIaCTOMEPOB

. U30BITOYHOMY POCTY TeJla 3apOo/iblila

. aKTUBHOW nponudepannu 01acToOMEepoB

. TacTpyJIsILUU

Mmoo Qw3

256) CummnactorpodobnacTt (CHHIMTHOTPOo(oOIacT) 00pasyercs B pe3yabTaTe
. CIIMSTHUSA KJIETOK UTOTpodobdmacra +

. TM3UPOBAHUS TKAHEH U COCYJIOB DHAOMETPUS

. TIOTEepH OJIACTOIMCTOM OJIeCTsIIIeH 000I0UKHN

. (hopMupOBaHUS JIAKYH C MATEPUHCKON KPOBBIO

. OBYJISIIIHH

Mmoo Qw3

257) Cummnactotpodobaact (CHHIUTHOTPOGOOIACT) XapaKTepU3yeTcs
. aKTUBHBIM METa00JM3MOM +

. TIOBBIIIICHHON CKJIOHHOCTBIO K aromnTo3y

. BBICOKOH Npoiu¢epaTUBHON aKTUBHOCTHIO

. CHOCOOHOCTBIO K aMeOOUTHOMY JIBH>KEHUIO

. CIOCOOHOCTBIO K MEHO3Y

Mmoo Qw3

258) LlutorpodobaacT xapakrepusyercs
A. BBICOKO mponu(epaTUBHON aKTUBHOCTBIO +
B. NOBBIIEHHON CKJIIOHHOCTBIO K arlonNTO3y
C. aKTUBHBIM META00JIU3MOM
D. ciocoGHOCTBIO K aMEOOUAHOMY JABUKEHUIO



E. cmocoO6HOCTRIO K MEH03y

259) Ilpoteonutnueckue (pepMEeHTHI, TUZUPYIONTUE TKAHU YHIOMETPUS TIPH
UMILUTAHTAIUH, TTPOIYIIAPYIOTCS

A. cummactoTpodobaacTom +

B. srinTenuem cim3ucTol 000JI0YKH MaTKU

C. neuuyaabHBIMU KJIETKaMH SHIOMETPUS

D. sMOpuo6s1acToM 01aCTOIUCTHI

E. muomerpuem

260) OrpannyeHre MHBA3UBHOM aKTUBHOCTH 3apO/IbIIIA B POIECCE UMIUIAHTALIMH
o0ecrnieunBaeTcs

A. neuuayanuzanueit SHIOMETpuUs +

B. cexpenueit cumminactorpodoodiacra

C. nponmudepanueit muroTpododIacta

D. nuddepenupoBkoii Tpododiacta

E. nporectepoHom

261) emuayanbHble KJISTKH 00pa3yrOTCs B pe3yJibrare TU(PHEKPEHIIUPOBKH KIETOK
SHJIOMETPUS

A. cTpOManbHBIX +

B. snutennanbHbIX CEKPETOPHBIX

C. snuTenuanbHbIX TOKPOBHBIX

D. snutenuanbHbIX TOKPOBHBIX

E. rmagkux MuonuToB

262) JleunayanbHasi peakiys B SHAOMETPUU KOHTPOJIUPYETCS TOPMOHOM
A. mporecTepoHOM +
B. ¢ponnukynocTuMyIMpyOIMM
C. TI0TEeHU3UPYIOINM
D. 1akTOTpONHBIM
E. okcuronmHoM

263) DKTONUYECKON ABISETCA UMIUIAaHTAMS 3apO/JIbIIa BO BCEX OpraHax, KpoMe
. TeJa ¥ 1Ha MaTKu +

. AMIYJIIPHOM YacCTH sIMLIEBOJA

. AHTpaMypaJbHOU YaCTH SULEBOJA

. KaHaJja IEeNKU MaTK!

. ANYHHUKA

Mg QW >

264) IlpuunHoii pa3pbiBa CTEHKH SUIIEBOIA TIPU TPYOHOU OEPEMEHHOCTH SIBIISIETCS
. OTCYTCTBHE JICINAYaJIbHBIX KJIETOK +

. HaJIMYWe CKJIQJIOK CIIM3UCTON 000JIOUKH

. OTCYTCTBHE K€JIE3 B CITU3UCTON 000I0UKe

. IPUCYTCTBUE XOPOIIO PA3BUTOM COCYIUCTON CETU B CTEHKE SANIEBOJIOB

. HaJIMY1e MBIIIIEYHON 0007I0UKH

Mmoo Qw3

265) IlpuuuHoit pa3priBa MIEHKH MAaTKH MPU [IEPBUKATHHON OEPEMEHHOCTH SIBJISIETCS



A. OTCYTCTBHE ECIMAYAbHBIX KJIETOK +

B. Hannune cxi1agoK CIM3UCTON 000JIOUKH

C. oTCcyTCTBHE XeJie3 B CIIU3UCTON 000I0UKe

D. npucyTcTBHE XOPOIIO Pa3BUTOM COCYIUCTON CETU B CTEHKE ANIIEBOIOB
E. Hanmnuue MBIIIEYHON 000JI0UKH

266) IlocneacTBuEeM UMITIAHTAIIMU 3apOJIbIIIA B HIDKHUX CETMEHTaXxX Tejla MaTKU
SIBJIETCS

A. peqyiexaHue MmIalneHTsl +

B. npepriBannie 0epeMeHHOCTH

C. popMupoBaHre TaTOIOTHIECKOTO XOPHOHA

D. orcyTcTBHE NeUUAYaTbHON peakIuu

E. orcyrcrBue oBymsiuun

267) mmutanTanus 3aBepiiacTcst
A. snutenu3anuent gedekra SHIoMeTpus +
B. nuddepenumpoBkoit cumiiacrorpodobdiacta
C. genuayanu3aiueit CTpoMbl SHIOMETPHUS
D. uBazueit nepudeprudeckoro mutoTpodoodaacra
E. oBynsauuen

268) Boccranosienue aedexTa SHIAOMETPUS MTPU UMILIAHTALIMH 3apO/blilia YeJIoBeKa
IIPOUCXOJIUT Ha

A. 12 cyTkm +

B. 6 cyTkn

C. 8 cyTkn

D. 15 cytkn

E. 5 cytku

269) B nporiecce MMITIaHTAIIMU 3apO/IbIIIa YeIoBeKa B SMOprodIacTe o0pa3yrorcs
A. snm6nact u runodnact +
B. HepBHas TpyOka 1 HEpBHBIN TpeOEHb
C. xopl1a U COMUTBI ME€30/IEPMBbI
D. TynoBuIHbIE 1 aMHUOTHYECKUE CKIIAIKU
E. Hepporonoromsl

270) IlepBuuHbIC BOPCHHBI XOPUOHA 00pa30BaHbI
A. Tpodobactom +
B. )xenTo4Ho# S3HTOAEPMOM
C. aMHUOTHYECKUM SIUTEIHEM
D. neuuyanbHbIMU KIIETKAMU
E. rmagkumMu MuoOLMTaAMU

271) BopcuHbl XOpHOHA CTAHOBATCS TPETUYHBIMU B pe3yibTaTe nuddhepeHITMPOBKU
A. KpOBEHOCHBIX COCYOB +
B. BHE3apOaBIIIEBON ME30IEPMBI
C. BHE3apOBIILIEBOM KEITOYHOU SHTOAEPMBI
D. nepudepuueckoro nurorpodobdiacta



E. rmagxknx MuonuToB

272) TpeTudyHble BOPCUHBI XOPHOHA Pa3BUBAIOTCS Ha
A. 3 "Henene +
B. 2 uenene
C. 8 Henene
D. 5 uenene
E. 1 uenene

2773) BropruuHble BOPCUHBI XOPHOHA Pa3BUBAIOTCA HA
A. 2 "enene +
B. 3 Henene
C. 8 Henene
D. 5 nenene
E. 1 Henene

274) I'nctnoTpoHBINA TUI MUTAHUS 3apOJIbIIIa 00ECIIEUNBAECTCA KOHTAKTOM
TpodobriacTa ¢

A. cTpoMoii sHAOMETpUS +

B. snurenuem 3H10METpUSA

C. aMHHOTHYECKUM SIUTEINEM

D. »xenTo4HOoN SHTOAEPMOM

E. muomerpuem

275) 'emaToTpoHBIN TUM TUTAHUS 3aPOJIbIIIa 00€CTICUNBACTCS KOHTAKTOM
TpodobacTa ¢

A. MaTEpUHCKON KPOBBIO +

B. BHE3apOabIIIEBON ME30IEPMBI

C. BHE3apOBIIIEBOM KEITOYHOM S3HTOIEPMBI

D. nmepudepuueckoro nurorpododiracta

E. rmagkux MUOIIMTOB

276) Hauunasi co BTOpoi Heleu pa3BUTHs, Tpoh00IacT CEKPETUPYET TOPMOH
A. XT'g +
B. ©CI'
C.JI
D. AKTI
E. JITT

277) Cekperupyembiii TpopoOIacTOM B KPOBb MaTepy TOPMOH XI'Y OTBEYAET 32
A. oaaep>kaHue akTUBHOCTH KEJITOro Tena +
B. orpannyenue nBazum 0JaCTOIMCTHI B SHAOMETPHUIA
C. perymsmuio MopdoreHesa mpoBU30PHBIX OPTaHOB
D. ctumynsnuio aenuayaibHou Tpanchopmauu
E. oBymsimuto

278) IlepBblii 3Tan racTpyJIALMH Y YEJIOBEKA POMCXOIUT HA
A.7 cyTku +



B. 15cyTkn
C. 21 cyTtkun
D. 3cytku
E. I cyTku

279) MexaHnu3MOM NIEPBOI0O dTala racTpyJisiiuy y 3apo/Iblilia YeIOBeKa SIBISCTCS
A. nemamuHanusa +
B. naBarunanus
C. ummurpanus
D. nponudeparus
E. nerepmunanus

280) HauanpHbIi 3Tan SMOPHOHAIBHOTO Pa3BUTHS YEIOBEKA MPOI0JKACTCS
A. mepByIO HEAETIO +
B. ¢ nepBoii N0 BOCbMYIO HEJIEIIO
C. nepBbIe IBE HEACTH
D. co BTOpO# 10 BOCbMYIO HEJIEIIO
E. epBbie cyTKH

281) 3aponpliieBblii IEpUOl SMOPHOHATIBHOTO Pa3BUTHS YEJIOBEKA POAOKAETCS
A. cO BTOpOI1 IO BOCBMYIO HEJENIO +
B. ¢ mepBoii 0 BOCbMYIO HEJIEIIO
C. nepBbIe IBE HEAECTU
D. nepByro HEAEIO
E. nepBbie CyTKH

282) [1noanslii mepuo; SMOPUOHATIBLHOTO Pa3BUTHS YEIOBEKA MPO0JKACTCS
A. C I€BATOM 1O COPOKOBYIO HEJIEIIO +
B. ¢ nepBoii 10 BOCbMYIO HEJIEIIO
C. nepBblie 1BE HEAETH
D. nepByto Heneno
E. mepBbie cyTkH

283) B TeueHne NByX MEPBBIX MECAICB YMOPHOTECHE3a YeJIOBEKA pa3BUBAIOIIIHIACS
WHJIMBUIYM Ha3bIBACTCS

A. >MOpHOH +

B. cunkapuon

C. 6nacrorucra

D. smOpuobiact

E. 3urora

284) C tpetbero mecsia ’MOpUOTeHe3a YeIOBEeKa Pa3BUBAIOIIMIACS HHIAUBUIYM
Ha3bIBACTCS

A. mox +

B. cunkapuon

C. 6macromucra

D. smOpuon

E. 3urora



285) OmnoA0TBOpEHKE Y YEIOBEKA MPOUCXOAUT B
A. ginieBose +
B. monoctu matku
C. nepBUKaJIbHOM KaHalle
D. Bimaranuiie
E. nanunuke

286) BTopoe MeloTuyecKoe JIeJICHUE B OBOT€HE3€ YEIOBEKa 3aBEPIIACTCs
A. BO BpeMs OIIOAOTBOPEHUS +
B. B mporiecce uMIaHTauu 6;1acTybl B SHIOMETPHI MaTepu
C. BO BpeMs OBYJISIIIUU TPETUYHOTO (POJUTHKYJIIA
D. B mporiecce rosio61acTUYECKOro IpOOTICHUS 3UTOTHI
E. B mpouecce racrpynanuu

287) Kanaruraius o3BOJIsSI€T CBEPIIUTHCS
A. aKpoCOMaJIbHOM peakIuu +
B. arnmoTuHanumu cnepMaTo3ouioB
C. cenexkiuu cnepmMaTo30ua0B
D. ynanenuto GiecTsiield 000JI09KH
E. oByssanuu

288) JKentouHblii MEIIOK BOBJIEYEH BO BCE MPOIIECCHI, KPOME
A. HaKOIUJIEHUS KENTOYHBIX TPaHy +
B. 00pa3oBaHus NEpBUYHBIX KPOBEHOCHBIX COCY/I0B
C. mnddepeHunpoBKY IPUMUTUBHBIX KIETOK KPOBH
D. coxpaHeHusi nepBUYHBIX MOJOBBIX KJIETOK
E. BXOOUT B COCTAB ITyIIOBHUHBI

289) IIpoBU30pHBIM OPTraHOM YEJIOBEKa, PYJIUMEHT KOTOPOTO BXOJUT B COCTaB
MYTIOBUHBI, SIBJISIETCSA

A. )KEJITOUHBIM MEIIOK +

B. amMmHHOTHYECKHI TTY3BIPEK

C. BOpCcHHYATHIN XOPUOH

D. BHE3apOABILIEBBIN LIETOM

E. rmagkuit XopuoH

290) MesonepmMa aMHUOTHYECKOM HOXKH SBJISIETCS HUCTOYHUKOM  Pa3BUTHS
COCJIMHUTEIbHON TKaHU

A. cim3ucToit +

B. petukyisipHoit

C. BOJIOKHHUCTOM

D. 6emnoit sxupoBoit

E. Muenonanomn

291) IlynoBuHA COAEPKUT COCYIbI
A. Be apTepuu U OJIHY BEHY +
B. 1Be apTepun 1 HECKOJBKO BEH



C. ogHy apTepuIo U OJIHY BEHY
D. onHy apTepuro 1 IBE BEHbI
E. Tpu aprepun

292) IIEPBUYHBIE BOPCHUHbBI XOPUOHA TTOABJIAKOTCSA BO BPEMA
A. IMIUIa”HTAIUA +
B. o6pazoBanus 6;1acTyJIbI
C. BTOpOro 3Tama racTpyJisiuu
D. oOpa3oBaHusI TYJTOBHIIHBIX CKIAI0K
E. omionoTBopenus

293) KoTuiie1oHbI MIALEHTHI OTJEIEHBI APYT OT JIpyra
A. cenramu SHAOMETpUS +
B. centamu sHIomMeTpus
C. cenrtamu >HAOMETPUS
D. nakyHaM¥ ¢ MaTe€puHCKON KPOBBIO
E. mydykaMu riagkux MUOLIUTOB

294) K xoHIly 6€peMEHHOCTH TeMaToILIalleHTapHbIN Oapbep
A. uctoHyaercs +
B. ycll0)kHSI€TCSl B CTPOCHUU
C. yrommaercs
D. 3amensieTcst puOpUHOUIOM
E. monHOCTBIO HCUe3aeT

295) KpoBb B JIaKyHbI IJIAIEHTHI TOCTYTAET U3
A. pa3pylLIEHHBIX apTEpUl SJHIOMETPHUS +
B. pa3pylIeHHBIX BEH CTPOMBI Y9HAOMETPUS
C. xKamWIIsIpOB TPETUYHBIX BOPCHH XOPHUOHA
D. mapHbIX apTepuil IyIIOYHOIO0 KaHATHUKA
E. cocynoB muomerpus

296) NnTepcTuninanbHble KISTKA BHYTPEHHETO CJIOSl TeKU (DOJUTMKYIa STMYHUKA
obOpasyroT

A. TeCTOCTEpPOH +

B. sactporenst

C. mporecTepoH

D. nponaktun

E. ©CI'

297) PocT KOHLIEBBIX OTIEI0B MOJIOYHBIX KEJIE3 CTUMYJIHPYETCS
A. mporecTepoHOM +
B. sctporenamu
C. TecrocTepoHOM
D. nponaktuHOM
E. okcutonmHoM

298) brectsimast 060y104Ka BIIEPBbIE MOSABIAETCS B QOJUTUKYIIE SIMYHUKA



. IEPBUYHOM +

. IPUMOPIUATBHOM
. BTOPUYHOM

. aTpEe3UpyIOIIeM

. TPETUYHOM

Mmoo Qw3

299) [ToBepXHOCTHBIEC KJIETKH SIUTEINATHHON BEICTUIIKY BJlarajuina
. KpYTIHBIE ¥ TJIOCKHE +

. JINIIICHBI AP

. AIMEIOT MHTEHCUBHO 0a30(DHIIbHYIO IIUTOILIA3My

. MEJIKHE€, OKPYTJIbIC, C BRITSIHYTHIMU y9aCTKaMH ITUTOTIA3MbI

. AIMEIOT PECHUYKHU Ha alTMKAJIbHOM TIOJTIOCE

mgo Qw3

300) Poct BEIBOAHBIX IPOTOKOB MOJIOYHBIX 5K€JI€3 CTUMYJIUPYETCS
A. acTporeHamu +
B. nporecreponom
C. TecrocTepoHOM
D. nponaktuHOM
E. okcuronmHom

BOHpOCI)I AJIA IMPOXO0KACHUA HpOMe)KYTOqHOﬁ aTrecranum

Bormpoc 1. JKu3zHeHHbIN (KJIETOYHBIN) HUKIL: ONPEAECICHUE, XapaKTEPUCTUKA €TI0
sTanoB. OCOOEHHOCTH >KM3HEHHOIO IMKJIA KJIETOK Pa3IMYHbIX BUJIOB TKaHEH.
BHyTpuKkneTouHas pereHepanus.

Otget: KIIETOYHBIM IUKI — 3TO NPOMEXKYTOK BPEMEHH, B KOTOPBIM KIIETKA
CYIIECTBYET KaK €JMHMIIA, OT €€ O0pa3oBaHUs B peE3yjabTare JEJICHUs M0
cienyromero neneHuss uiu cMeptd. OH BiitoyaeT mMuto3 (M) u Tpu mnepuojna
unTepdaspl: npecunrerndeckuii (G1), cuareTnyeckuii (S) U MOCTCUHTETUYECKUN
(G2). B Gl-nepuone, HacTynawmmieM cpa3y I0cCie JIeJICHUs, KJIETKH HMEIOT
murmonaHoe coaeprkanne JIHK (2¢). B aToT mepuoa mpoucXoauT pocT KIETOK 32
CYeT YCUJIEHHOTO CHMHTEe3a OEJIKOB, UTO 00eCleYnBaeT BOCCTAHOBIICHUE pa3Mepa
KJIETKU Tocie aeneHusa. B S-nepuoge npoucxoaut ynBoenue konunuectsa JJHK.
B pasHbIX KileTKax, HaXOISIIMXCS B S-TEPUOJE, MOKHO OOHAPY>KUTh pa3HBIC
kosmmuectBa JJHK — ot 2¢ 1o 4c. Haunnaercsa takxke ynBoeHue HeHTpuoieu. B
G2-nepuone mnpoucxonautr cuHte3 MPHK wu OenkoB, HE0OXOIUMBIX st
npoxoxaeHus MuTo3a. Cpeld CUHTE3UPYIOIIUXCS B 3TO BpeMs OelKoB ocoboe
MECTO 3aHUMAIOT TyOYJIUMHBI — O€JIKM MHUTOTHYECKOro BepereHa. CopeprkaHue
JAHK cocraBnsier 4¢, nuentpuonn ynBoeHbl. B konue G2-nepuoga cunre3 PHK
NaJaeT U MOJIHOCTBIO MpeKpamaercs Bo Bpemsi mutosza. M3 nepuona G1 kierka
MOXeT yxoautb B mnepuos GO, B KOTOPOM OHa MPEKpaliaeT MPOXOKICHUE
MUTOTHYECKUX ITMKIOB M BO MHOTHX ciydasx auddepeHmupyerca. [lpu stom
HEKOTOphIE KJIeTKH MoryT Bo3Bpamarbess w3 GO B Gl u BO30OHOBIATH
MIPOXOXKJEHNE BCEX ITANOB IUKJIA.

Bo B3pociom opraHu3zMe KIETKH pPa3dUYHbIX TKAaHEW M OpPraHoOB HMEIOT
HEOJMHAKOBYIO CIIOCOOHOCTh K JENCHHI0. BcTpedaroTcs MOmyJNSiuHA KIETOK,
MOJTHOCTBIO MOTEPSIBIIME CBOMCTBO JACIHUTHCS U MOCTOSIHHO Haxojsuuecs B GO
(cTaOunpHble MOMYJSALMU, HANpUMEpP, HEUPOHBI M KapAUOMUOLUTHI). B



OOHOBJISIFOIIUXCA TMOMYJSAUUSIX (IMMOKPOBHBIE SIUTENINWU, KPOBETBOPHBIE TKAHU)
94acTh KJIETOK IMOCTOSHHO JEJSATCS, 3aMEHSS MOTHOaronue KICTKH (HampuMep, B
0a3aJlbHOM CJIO€ AIUAEPMHUCA, B SIUTEIUH KPUINT KHUIICUYHHWKA, B MUEJIOWTHON
TKaHU KOCTHOTO Mo3ra). B pactymux monyssiiusx (3MUTEIUU MEeYeHU, MOYEK)
KJIETKH, B OOBIYHBIX yCIOBUAX Haxojsmuecs B G0, BO30OHOBISIOT JeJeHUS MPU
pOCTe WIM penapaTUBHON pereHepalii OpraHoB U TKAHEH.

Perenepanus KJIETOK CTaOWIBHBIX NOMYJSAIMN, YTPaTUBIIUX CIHOCOOHOCTH K
JICJICHUIO, TIPOMCXOJUT HAa BHYTPUKJIECTOYHOM YPOBHE IYTEM BOCCTAHOBJICHUS
OpPraHel W MAKPOMOJEKYJ.  YBEIWYCHHE 4YHCJIa OPraHe/l JOCTUTacTCA
YCUJICHHEM WX 00pa30BaHUs, COOPKHU AJIEMEHTAPHBIX CTPYKTYPHBIX CAMHUI] WIIH
MyTeM HX JeJieHWs. Pemapamusi KJIETOK IOCJe MOBPEKICHHUS OBIBACT ITOJTHOM,
KOI'Jla BOCCTAaHABIIMBAIOTCS BCE CBOMCTBA JAHHBIX KJIETOK, WM HEIOJHOM. B
MOCJIETHEM Clly4ae TIOCNie CHSATHS JACHCTBUS TOBpeXxAaroniero (axropa
HOpMaJIU3yeTcs psii PyHKIMM KIETOK, HO Yepe3 HEKOTOPOE BpeMsi OHU yxke 0e3
BCSIKOTO BO3JeHCTBUA TorubOaror. OcoOEHHO dYacTo ATO HaOII0aeTcs Ipu
MOPAKEHUSIX KIETOYHOIO SIpa.

Bompoc 2. Kierka, kak CcTpyKTypHO-GYHKIHMOHAJIbHAS €AUHUIA TKaHU.
Onpenenenue.  OOmMA  MIaH  CTPOCHUS  JYKAPUOTHUECKUX  KJIETOK.
B3auMopeiicTBue CTpYKTyp KIETKM B Ipollecce ee Meradoiu3ma (Ha mpumepe
CUHTEe3a OENKOB M HEOENKOBBIX BEIIECTB). PeakTWBHBIE CBOWCTBA KJIETOK, MX
MEJIUKO-OMOJIOTHYEeCKOE 3HAaYCHUE.

OtBet: KneTka — 3T0 orpaHM4eHHasi aKTUBHOM MEMOpPAHOW CTPYKTypHUpPOBaHHAs
cuctemMa  OHMOMOJMMEpPOB,  YYaCTBYIOIIMX B  €AUHOM  COBOKYITHOCTH
METa0OIUYECKMX M DHEPreTHYECKUX  MPOIECCOB,  OCYIIECTBISIONINX
MoJACp>)KaHUE U BOCIPOU3BEJICHUE BCEU CUCTEMBI B IIE€JIOM. DYKapUOTUYECKHUE
KJIETKHA COCTOSIT U3 TPEX OCHOBHBIX KOMIIOHEHTOB: IJIA3MaTUYECKOW MEeMOpaHbI
(u1a3mosieMMbl), sijpa W HMTOIIa3Mbl. [lmazmonemma mpencraBiser coOoi
JBOMHOM cJ10#1 (hOChOTUTIUIOB CO BCTPOSHHBIMH B HEro OelKamMu, OTACIISIONTHN
BHYTPEHHIOIO YacTh KJIETKHA OT BHEIIHEW cpenabl. B snpe pa3nuyaroT XpoMaTuH,
SJIPBIIIKY, SAECPHYIO 000J0UYKY, HYKIICOIIa3My U SICPHBIA OETKOBBIN MaTpPHUKC.
[{urorurazma BKJIIOYAET B ce0s THAIOMIa3My, B KOTOPOM HAXOJATCS OpraHesUIb;
KaXJasi U3 HUX BBITONHAET 00sA3aTeNbHYI0 (yHKIMIO. YacTh opraHenn uMmeer
MEMOpaHHOE CTPOEHUE: PHIOTUIA3MATHYECKUN PETUKYITYyM, KOMIUIEKC [ onbmKu,
JU30COMBI, TEPOKCHUCOMBI M MUTOXOHJpuUU. HemeMOpaHHBIE OpraHesIbI
npeACTaBlIeHbl pUOOCOMaMH, KJIETOYHBIM IIEHTPOM H IIUTOCKEJIeToM. B
TUajoIia3Me€ MOTYT BCTPETUTHCS HEMOCTOSHHBIC KOMIIOHEHTHI - BKJIIOUCHMS
(KMpOBBIC KAIUIM, TMUTMEHTHBIE TpaHydbl M Jp.). Bce KOMIOHEHTHI KIETKU
BBITIOTHSIOT (YHKIIMU, HEOOXOAUMBbIE ISl €€ CYIIECTBOBaHHUS KakK IIeJIOro.
Hanpumep, B cuHTe3e Oeiika y4acTBYIOT sS1po (B HeM mpoucxoasat cuate3 MPHK,
pPHK wu o0pa3oBanue cyObenunuir pudbocom), puOOCOMBI (0OECTeYHBaIOT
tpancisiuio MPHK), a B ciiydae cekpeTopHbBIX, MEMOpPAaHHBIX WJIH JIN30COMHBIX
OCJIKOB Tak)Ke TPaHYJSPHBIA DHIOIUIA3MATHYECKUN PETHUKYJIyM (cerperamus
CUHTE3UPYEMBIX OEIKOB OT THAJOIUIa3Mbl, WX (QOIAUHT, TIEPBUYHOE
[VIMKO3WJIMPOBAHUE M TpaHCHOpT) ©  Komiuiekc [onbku  (manbHeHmas
MoauduKamus OEKOB, X COPTUPOBKA U YIMAKOBKAa B CEKPETOPHBIC TPAHYJIbI).
CuHTe3 HEOENKOBBIX BEUIECTB (JIUMMJIOB, YIJIEBOJOB) MPOUCXOIUT B TJIaJKOM
AHOIIA3MATUYECKOM peTUKyJyMe. OT HEro OTUIHYpPOBBIBAIOTCS TPAHCIIOPTHBIE



Iy3bIPbKH, COJIEPKAILNE CUHTE3UPOBAHHBIE BEIECTBA, IEPEMEILAIOTCS B CTOPOHY
KOMILIEKca ['oNb/IK1 1 ciMBarOTCs ¢ HUM. HeKoTopbIe 3Tamnbl CHHTE3a CTEPOHIOB
UAYT B OCOOBIX MUTOXOHJIPUSIX C TPYOUAThIMH KPUCTAMH.

PeakTuBHbIE U3MEHEHUS KIETOK — M3MEHEHUS UX CTPYKTYpbl U (YHKIHMH O]
neicTBUeM BHEITHUX (akTopoB. Eciu BpenHbiil (akTop HE BBI3bIBAET THOENU
KJIETOK, TO TMPOUCXOAST KOMIIGHCATOPHbIE W3MEHEHUsT — THUIepIUia3us
(pa3MHOXKEHHME TIyTEeM JIeJICHWs]) WU Turneptpodus (yBEIMUCHHE pa3Mepa).
CunibHBIE pa3/IpaXUTENId BBI3BIBAIOT COCTOSIHUE KJIETKHU, TMOTPAaHUYHOE CO
CMEpPTHIO, HO emie oOpatuMoe — mapaHekpo3. Hekpobuosz — 3To HeoOpaTuMbIe
U3MEHEHUSI B KJIETKE, IPEAIIECTBYIOIIME HEKPO3y. XapaKTepHbIE NpU3HAKU
HEKpoOMo3a — OTO HM3MEHEHHUS KIETOYHOTO sIpa B BHUIEC KapUOMHKHO3a
(YIJIOTHEHHMSI U CMOpPIIMBaHUS), Kapuopekcuca (pa3apoOfieHHsi XpoMaThHa Ha
OT/ICJIbHBIC TJIBIOKM) W Kapuoiusuca (HaOyxaHusi U PacCTBOPEHUS XPOMATHHA).
['ubenp KIETKM NYyTEM HEKPO3a COMNPOBOXKAACTCS pa3pyLICHUEM SIEpPHOU
000J104YKH, TIa3MOJIEMMbl U MeMOpaH opra”eii. [IpoxykTel pacmaga KIETOK
NOMaJar0T B MEXKKIETOYHBIE IMPOCTPAHCTBA M BBI3BIBAIOT BocmaieHue. Kpome
TOTO, CYIIECTBYET SBJICHHE 3alpOrpaMMHUPOBAHHON THOENH KIETOK (amomnrto3a) B
pe3yibTaTe 3aimycka COOCTBEHHOW MPOTpaMMbl CAMOYHUYTOXEHUS MPU YUACTHH
BHYTPEHHHX M BHEHMIHUX (QakTopoB. [laTomornueckas peakTUBHOCTH KIIETOK
UTpaeT PEIIaAoIIyI0 POJib B MATOreHE3e MHOTHX 3a00JI€BaHUM.

Bonpoc 3. Onpenenenune knetku. OCHOBHBIE TMOJIOXKEHUS KJIETOYHOM TEOPUHU -
Bknaxa IllBanna, Illneiinena, I[lypkunee, BupxoBa B €€ co3gaHue M pas3BUTHE.
B3anmonencTBue  CTPYKTYPHBIX KOMIIOHEHTOB KIETKM IIPU  HEKOTOPBIX
IIPOSIBJICHUSIX €€ JKU3HEHACATEIIbHOCTH: CUHTE3 BELIECTBA, BHYTPUKIETOUHBIN
TPAHCIIOPT U THUIPOJIH3.

OtBet: KieTka — 3To orpaHM4eHHasi akTUBHOW MEMOpPAaHOM CTPYKTYypUpOBaHHAs
cucteMa  OHMONOJUMEPOB,  YYAaCTBYIOLUIMX B  €IMHOW  COBOKYITHOCTHU
MEeTabONMMYEeCKUX U DHEPreTUYECKUX  NIPOLECCOB,  OCYIIECTBISIOLINX
IIOIEP’KaHUE U BOCIIPOU3BEICHUE BCEU CUCTEMBI B LIEJIOM.

OCHOBHBIE MOJIOKEHNS KIIETOYHOW TEOPHH:

1) Knetka siBnseTcss HAUMEHbBIIEH €IMHULICH KUBOTO;

2) Knerku pa3HbIX OpraHU3MOB MPUHIUIIHAIBEHO CXOIHBI [0 CTPOEHUIO;

3) Pa3mHOXkeHUe KIETOK TPOUCXOAUT ITyTEM JEJICHUSI UCXOAHON KIETKU;

4) MHOTrOKJIETOYHbIE OPraHu3Mbl MPEACTABISIOT COOOM CIOXKHBIE aHcamOJIu
KJIETOK M WX NPOU3BOJHBIX, OOBEAMHEHHBIE B 1IEJIOCTHBIE HHTETPUPOBAHHbBIC
CUCTEMBbl TKaHEHd U OpraHoB, IOJYMHEHHbIE W CBSI3aHHbIE MEXIy Cco00M
MEXKJIETOUHBIMHU, TYMOPAJIbHBIMU U HEPBHBIMHU (POPMaMU PETYIISIUU.

Mattuac Ineitnen u Teogop IlIBaHH chopMyaMpoBaN KIETOUYHYIO TEOPUIO B
cepeaune XIX Beka. O0001MB UMEIOIKUECS 3HaHUS (B YaCTHOCTHU, JlaHHbIEe SIHa
[IypkuHbe, OnucaBIIEro B KIETKaX SAPO M LUATOIUIA3My), OHM JIOKa3aJld, 4TO
KJIETKA SIBJISIETCS. OCHOBHOW €IWHUIEH r00oro opranmsMma. Pynonsd Bupxon
JOTNOJIHWI TEOPHUIO BAXKHEUILIMM II0JI0O)KEHUEM - BCSKas KJIETKa IPOUCXOIUT OT
JIPYTOM KIIETKHU.

Bo B3auMOJEHCTBUM CTPYKTYpP KJIETKH Ba)KHOE 3HAYEHUE UIPAET TMaJoIuIa3Ma.
UYepes Hee ocymiecTBisieTcs Ooblasi 4acThb BHYTPUKJIETOUYHBIX TPAHCHOPTHBIX
IIPOLIECCOB: MEPEHOC AMUHOKMUCIOT, JKAPHBIX KHCIIOT, HYKJIEOTHIOB, CAaXapoB,
AT®. B ruanonname HIET MNOCTOSHHBIM IMOTOK HMOHOB K IUIa3MaTHYECKOU



MeMOpaHe W OT Hee K MUTOXOHApHUSM U snpy. B Tpancmopre BemiectB uepes
THAJIONJIa3My Yy4YacTBYIOT MHUKPOTPYOOUKM M B3aUMOJEUCTBYIOIIME C HHUMHU
TPAHCIIOPTHbIE OEJIKM — AMHEUHbl M KUHE3WHBI, DHEPIHI0 Ui PabOThl 3TUX
OENIKOB TIOCTABJISIIOT MUTOXOHJAPUM. TpaHCHOPT CEKPETOPHBIX MPOAYKTOB
IIPOUCXOJUT C YYaCTUEM DJHJIOIUIA3MAaTUYECKOTO PETUKYIyMa M KOMILIEKCa
lonbmxu. [Inst cuHTe3a OENKOB TakKe HEOOXOAMMO YYacTHE pa3iIMYHbIX
CTPYKTYPHBIX KOMIIOHEHTOB KJIETKH: si[jpa, puOOCOM, a B CIlyuyae CEKPETOPHBIX,
JU30COMHBIX U MeMOpaHHbIX O€IKOB — TaKkkKe 3HJIOIJIA3MaTUYECKOTO
pETUKYIyMa U KoMIuIeKkca ['osb/ku. ' uapoau3 BelecTB, MOMIONIEHHBIX KIETKON
U3BHE, IPOUCXOJUT C yYaCTUEM IIA3MOJEMMBI (3HIOLUTO3), SHIOCOM H JIN30COM
(pacuieryieHue TUAPOJIUTHYECKUMHU  (pepMeHTamu). [IpoaykTel TUIpOIH3a
TPAaHCIOPTUPYIOTCS U3 JTU30COM B THAJIOIUIA3MY.

Bompoc 4. Penponaykuusi KJI€TOK U ee Ouojormyeckoe 3HadeHue. CrnocoObl
penpoaykuud.  MHUTOTHYECKMA  LMKJI:  MEPUOABl, HX  CTPYKTYpPHO-
GbyHKIMOHATBHAS XapaKTEPUCTUKA, YYBCTBUTEIBHOCTh KIJIETOK K BO3JIEHCTBUIO
OHAOTEHHBIX M JK30TCHHBIX (PakTopoB. OCOOEHHOCTH PENPOMYKIIMH TMOJOBBIX
KJIETOK.

OtBet: buonornyeckoe 3Ha4eHUE PEMPOIYKIIUUA KIETOK COCTOUT B 00ECIIeYeHUU
pocTa W pa3BUTHS TKAHEH, OpPraHOB W OpraHu3Ma B IIE€JIIOM, a TaKkKe
(bU3HOIOTUYECKON U penapaTUBHONW pereHepanuu. PenpoayKius coMaTH4ecKux
KJIETOK OCYUIECTBIIETCS IYTEM MHUTO3a. BO BpeMs MHTOTHYECKOTO JAECIECHUS
KJIETKa MPOXOJUT PsiJl MOCIeA0BaTENbHbIX cTaauil (mpoda3zy, Mmetadasy, anadasy,
Tenodaszy), B pe3yJabTaTe KOTOPbIX KaXK/1as JOYEPHsS KIETKa MOJIy4aeT TaKO! e
Ha0Op XPOMOCOM, KaKk M y MaTepuHCKOM kieTku. [Ipsimoit cmocoO paeneHus
(aMHUTO3) MOCPEACTBOM MEPETSKKHU SI/Ipa U [IUTOILIA3MbI XapaKTEPEH B HACTOSALLEE
BpEMs HE pacCMaTPHUBAETCS B KAUECTBE MOJHOLIEHHOTO CIIOco0a PenpoayKIUH.
MuToTHYECKUI LUK — ATO MPOMEKYTOK BPEMEHHM OT 0Opa3oBaHUs KIETKH B
pe3yJibTaTeé MUTOTHYECKOrO AEJIEHUS 10 cleayromero Muto3a. OH BKIIIOYaeT
cooctBeHHO MHTO3 (M) u Tpu mepuona umHtepdassl: npecunrernyeckuii (G1),
cuntetndeckuit (S) u nocrcunterndeckuit (G2). B G1-nepuone, Hactynaroiem
cpa3y moclie JeNeHHs, KIEeTKU UMeroT auruiongHoe conepxkanue JTHK (2c). B
ATOT MEPUOJ] MTPOUCXOJUT POCT KIETOK 32 CUET YCHUIICHHOTO CHHTE3a OEJIKOB, UTO
oOecrieynBaeT BOCCTAHOBJICHUE pa3Mepa KJIETKH mocie jaeneHus. B S-mepuone
npoucxoaut yasoeHue kosmuectBa JIHK, HaumHaercs Ttakxke yABOEHUE
uentpuoieit. B G2-nepuojae npoucxonut cuHte3 MPHK 1 6ekoB, HE0OX0AMMBIX
JUTSL IPOXOKJIEHUSI MUTO3a, MIPEXK/IE BCEro TyOyJIMHOB — O€JKOB MUTOTHYECKOIO
BepereHa. Conepxanue JIHK cocraBnser 4c, nenrpuonu yasoensl. B konne G2-
nepuoaa cunte3 PHK nagaet u monHoOCThIO MTpekpalaercst BO BpEMs MUTO3a.
AKTUBHO JENSIIMEecs KJIETKH 00J1aJat0T MOBBIIMICHHOW YYBCTBUTEIBHOCTBIO K
nericteuio  ¢dakTopoB, mnopexmaronmx JIHK (B 4WacTHOCTH, XHUMHUYECKHX
MyTareéHOB W MOHU3HPYIOIIEH paauanuu). 3a HUCKIIYEHUEM Ype3BbIYAHO
BBICOKHX 103, noBpexaeHue JIHK coBmecTHMO ¢ BBDKMBAHMEM HENEISIIUXCA
kierok. OmHako mociie HaHeceHWs: HemomnpaBuMoro yimepba JIHK Bo Bpems
MUTO3a KJIETKH THOHYT, T.K. XpPOMOCOMHBIC AHOMAJIMM HAPYIIAIOT TPOIECC
JIETICHUS.

Crnennduieckuii crmocod pernpoayKIHH MOJOBBIX KIETOK — MEHO03, BKITIOYAIONIN
JIBa TIOCIIEOBATENbHBIX JeneHus. B mpodaze mepBoro AeneHus MPOUCXOAUT



KOHBIOTAIIMS TOMOJIOTHYHBIX XpPOMOCOM HM KPOCCHHTOBEp — OOMEH WuX
y4acTKaMH, CO3/IAIOIIN HOBbIE KOMOMHAITMM T€HOB B MOTOMCTBE. B aHadase k
MOJIOCAM  KIIETKM pACXOIATCA HE XPOMATHIbI, a Ielble TOMOJOTHYHbIC
xpoMocoMbl. B uHTepdaze Mexay AByMs JEJICHUSIMH HEH HE MNPOUCXOIUT
yasoenus JIHK. B pesynpraTe w3 OaHON JUIIOMIHOM KJIETKH OOpa3yroTCs
YETHIPE rarIONAHbIX.

Bompoc 5. Omnpenenenue TkaHu. 3aKOHOMEPHOCTU 3BOJIONMM TKaHEW (BKiIaj
A.A. 3aBapsuna u H.I'. Xnonuna). MopdodyHKIHOHANbHAST U TeHETHYECKas
KiaccupuKanus TKaHEH. XapaKTepUCTHUKa CTPYKTYPHBIX 3JEMEHTOB TKaHEH.
Apanranus 1 I3MEHYUBOCTh TKaHEH.

OtBer: TkaHb - 3TO BO3HUKINAS B SBOJIIOLMU YaCTHAas CHCTEMa OpraHu3Ma,
KOTOpasi COCTOMT U3 OJHOTO MIM HECKOJIbKUX Tu(P(HEPOHOB KIETOK U HX
MPOU3BOJIHBIX W oOnamaer crnenuduueckuMu  QyHKUMSAMUA  Ojarojaps
KOOIIEPATUBHOW JIEATEIBHOCTH BCEX €€ AIIEMEHTOB. VIMeeTCsl HECKOIbKO TEOpUi
pa3BUTHUS TKaHEH B PUIIOTEHE3E:

1) 3akoH mapawieabHBIX psAnoB (A.A. 3aBap3uH): TKaHU >KUBOTHBIX pPa3HBIX
KJACCOB M BHUJOB, BBINOJHSIONIME OJUHAKOBbIE (YHKIMHU, HMEIOT CXOIHOE
CTPOECHHUE.

2) 3akoH pauBeprentHod ospomonuu TKaHed (H.I. Xnommu): B Quiorenese
OPOUCXOINUT  PACXOXKICHUE NPHU3HAKOB TKAaHEH W  IOSBICHUE  HOBBIX
Pa3sHOBUIHOCTENM TKaHEW B IIpeAenax TKAaHEBOW TPYIIIbIL, YTO NPHUBOAMUT K
YCJIOKHEHUIO )KUBOTHBIX OPTaHW3MOB M YBEITMUEHHUIO pa3HO00pa3us TKaHEH.

Bce tkanu penarcs Ha 4 MmoppoyHKIMOHATBHBIE TPYIIIIbL:

1. DnuTenuanbHble TKaHU (KyAa OTHOCSITCS M JKeJe3bl);

2. TkaHu BHYTpEHHEN CPENBL;

3. MbilieuHbIe TKAHU;

4. HepBHast TKaHb.

BuayTpu sTHX rpymnm (KpoMe HEpBHOW TKAaHM) Pa3iMyalOT T€ WU WHBIC BUJBI
TKaHeW. TkaHM, NpUHAJUIEKAIIUE K OJHOM TIpyIIe, MOILYyT HMETb Pa3HOE
IPOUCXO0XKJICHHUE.

OOmrast ~ reHerwyeckas  KiIaccupuKanus  TKaHEH,  OTpaxkamomas  HX
npoucxoxaenue, (mo H.I'. XnomuHy) He Oblma 3aBeplieHa, OJHAKO B
MEJMIMHCKON TUCTOJIOTUM YacTO NMPUMEHSIOTCS T'€HETUYeCKHe KiaccuuKaiuu
OTJIETBHBIX TPYII TKAaHEW, HallpUMeEp, SMUTETUS:

1. DnuaepManbHbIi TUIT (U3 9KTOJEPMBI);

2. DHTOJIEpMAbHBINA TUII (M3 SHTOJIEPMBI);

3.IlenonedpoaepmanbHbIi TUI (U3 ME30JEPMBI);

4. DneHANMOTrIaNbHbIA TUT (M3 HEPBHOU TPYOKH);

5. AHruonepMaibHbIi TUI (M3 ME3EHXHUMBI).

B o0pa3zoBanunu TKaHW MOTYT NPUHUMATh y4acTUE KIETKH, UX IMPOU3BOJIHBIC
(cuMIUIacThl, CHHIIUTHH, IOCTKIIETOYHBIE CTPYKTYPbI), MEXKKIETOYHOE BEIIECTBO.
Kaxxasg TKkaHb OTIIMYAETCS ONPEAEIEHHBIM COCTABOM TAKHX AJIEMEHTOB, KOTOPBIN
oOyclaBIuBaeT ee crnenupuieckie QyHKINH.

N3MeHYnBOCTh TKaHEW — A3TO WX CIOCOOHOCTh M3MEHSATH CBOM CBOWCTBA B
3aBUCMMOCTH OT BO3pacTa M YCIOBUM OKpYy)Karouen cpeapl. BospacTHbie
M3MEHEHUS CBS3aHbl C YMEHBIIEHUEM YHCIEHHOCTH KJIETOK, CHIKEHUEM B HUX
OOMEHHBIX TMPOIECCOB, YTO TMPUBOAUT K JAUCTPOPUYECKUM H3IMEHEHUSIM



KJIIETOYHBIX M HEKJIETOYHBIX CTPYKTYp TKaHeu. M3MeHeHus mox BO3AEHCTBUEM
CpenoBbIX (PaKTOPOB OTPAKAIOT AJANTALMIO TKAHEW K YCIOBHUSIM CYILIECTBOBAHMS,
YTO Yalle BCETO MPOSBIAECTCA B KOMIICHCATOPHOM YCHUJIEHUM MUTOTHUYECKOU
aKTUBHOCTH M METAa0OJMYECKHX MPOLIECCOB, MPUBOIAIIMX K TUIEPTPOPUU U
TUIEPIUIA3UU KIETOYHBIX AJIEMEHTOB.

Bonpoc 6. Omnpenenenune TtkaHd. [loHSATHE O KIETOYHBIX NONYJSIUAX U
mupdeponax. CrTBOJOBBIE KIETKM W HUX cBoiictBa. Kommutuposanue,
netepMuHarusa 1 nudepeHIpoBKa KIETOK.

OtBet: TkaHb — 3TO BO3HHUKIIAS B SBOJIOIMU YacTHAs CHUCTEMa OpPraHU3Ma,
KOTOpasi COCTOWT W3 OJHOTO WJIM HECKOJbKHX Tu((PEepoHOB KIETOK M WX
NPOM3BOAHBIX ®  oOmamaer crneruudeckumu  QyHKIUsSIMUA  Oiaromaps
KOOIEPAaTUBHOM NESITEIBLHOCTH BCEX €€ 3JIEeMEHTOB. KieTouHble MOMyJsIUN —
TPYMNIbl KJIETOK OJHOTO WM HECKOJbKUX THUIOB, OOBEIUHEHHBIE HAa OCHOBE
MIPOUCXOXKJICHUS, CTpOoeHMs, GyHKUMA U Jokanmuzauuu. Juddepon — 3T0
COBOKYITHOCTb KJIETOYHBIX dbopm (or  cTBOJIOBOMA KIETKH 10
BBICOKOU(PHEPEHITUPOBAHHBIX),  COCTABJISIONIUX  OMNPEACIEHHYIO  JIMHUIO
mubdepennupoBku. B coctaB  nuddepona BXOAAT CTBOJNIOBAasS  KIETKA,
KOMMUTHPOBAHHBIE KIIETKU-ITPEAIIECTBEHHUKH, CO3PEBAIOIINE U 3PEIIbIC KIETKU.
CrBonoBast kjetka — HeauddepeHMpoBaHHas KJIETKA, COXpaHsIomas
CIIOCOOHOCTh K TMpodudepanuu Ha TPOTSHKEHUU BCEH JKU3HU OpraHuM3ma u
nudepeHIMpPOBKE B 3pelible KIETKU TKAHW; OHA JAeT HAauyajio MOCIEAYOUUM
kieTkaMm auddepoHa u NoaAepKUBaCT HEOOXOAUMYIO YUCICHHOCTh MOMYJISIUN
KJIETOK JAHHOTO TuIa. /{7 CTBOJIOBBIX KIIETOK XapakTepHbl HaxoxaeHue B GO
nepuose (BHE KJIETOYHOTO IIMKJIA) M CIHOCOOHOCTh CaMOMOJIEPKUBATHCS
(BOCTIpOM3BOJIUTH C€0sl MPU MUTOTUYECKOM JiefieHuu). [1o cBOMM MOTEHUHUSIM K
nudpepeHIIUPOBKE CTBOJOBBIE KJIETKHM MOTYT OBITh MOJUIOTEHTHBIMU (MOTYT
pa3BUBAaThCA B pa3HbIE BUABI KIETOK; MPUMEP - CTBOJIOBBIE KJIETKH KPOBH) WJIU
YHUTIOTEHTHBIMU (MOTYT pPa3BUBAThCA TOJBKO IO OJHOMY HaIpaBJICHHIO;
OpUMEPBl - CTBOJIOBBIE CIEPMATOI€HHBIE KJIETKHM M CTBOJIOBBIE KIIETKH
snuaepmuca). B mporecce amOpuorenesa u BO B3pOCIOM OpraHU3ME MpU
muddepeHupoBKEe  TOJUIMOTEHTHBIX  CTBOJOBBIX  KJIETOK  MPOUCXOJUT
MOCTENIEHHOE OrpPaHUYEHUE BO3MOXHBIX HAIPaBJICHUM pPAa3BUTUS KIETOK -
KOMMUTHUpPOBaHHE. MexaHn3M KOMMHUTHPOBAHUS - CTOWKAas PENpeccUsi OJAHUX U
nepenpeccus Apyrux reHoB. Ha omnpenenéHHod cTaguu KOMMUTHPOBAHUE
MPUBOJIUT K TOMY, YTO y KJIETKH OCTaéTCs TOJIbKO OJWH IMYTh Pa3BUTHUS: Takas
KJIETKAa Ha3bIBACTCS JETEPMUHUPOBAHHOW. TakuM o0Opa3oM, JeTepMUHAIMUS -
0oJiee y3KO€ TMOHSITHE, YeM KOMMHUTHPOBAHHWE: MpPEBpallleHue TOTUIOTEHTHBIX
KJIETOK B TIOJIMIIOTEHTHBIC, OJUTOMOTEHTHBIC U, HAaKOHEI, YHUMOTEHTHBIE - ITO
KOMMHUTHPOBAHHUE; O JETEPMUHAIINH K€ MOKHO TOBOPHUTH JIUIIIH TOJBKO HA CAMOM
MOCJEeIHEM  JdTane - 1Oph  OO0pa3oBaHUM  YHHUIOTCHTHBIX  KJIETOK.
HuddepennmpoBka - 3T0 MOCIeI0BATEIFHOE U3MEHEHNE CTPYKTYPBI U (DYHKIIHH
KJIETKH, KOTOPOE 00YCJIOBJICHO TEHETHUECKOM MPOTpaMMOM pa3BUTHS U IPUBOIUT
K 00pa3oBaHHIO BBICOKOCTICIIUATN3UPOBAHHBIX KJIETOK. [Iporecc
mubdepeHIpPOBKA  3aKIIOYAETCd B IOCJIECIOBATEIHHOM CUHUTHIBAHUU |
WCIIOJIb30BAaHWM HACIEJICTBEHHOW WH(pOpPMAIUMA, YTO OOECIeUYnBaeT CHHTE3
pa3ITUYHBIX 0ETKOB (B MEPBYIO ouepeas PepMEHTOB), XapaKTePHBIX MJIs TAHHOTO
BU/IA KJIETOK.



Bonpoc 7. Pazutue TkaHeil B oHToreHese. [IpuHIuMNb Kiaccu@uKauy TKaHEeH.
IloHsaTHE: TKaHb, TKAHEBOW THII, TKaHeBas rpynmna. B3auMocBs3p TKaHEW.
@U3HOJOTUYECKAs U pEeTapaTUBHAs pEreHepalus.

OtBet: TkaHb - 3TO BO3HUKIIAS B HBOJIOLMM YacTHAs CUCTEMA OpPraHHU3Ma,
KOTOpas COCTOMT W3 OJHOTO WJIM HECKOJbKHX ITU(h(PEepoHOB KIETOK M HX
IPOM3BOJHBIX M objamaer  crnenuduueckuMu  QyHKUMSIMUA  Orjarojaps
KOOIIEPAaTUBHOW JNIESITENBHOCTH BCEX €€ BJIEMEHTOB. TKaHeBas TIpymma - 3TO
COBOKYMHOCTh TKaHEW, MMEIONINX CXOAHBbIe MOP(HO(YHKIIMOHATLHBIE CBONCTBA
HE3aBHCUMO OT UCTOYHUKA UX PA3BUTHSL.

Bce Tkanu nenstcs Ha 4 rpynnsL:

1. DnuTennanbHple TKaHU (KyAa OTHOCSITCS U JKeJe3bl);

2. Txkanu BHYTpEHHEN CPENBL;

3. MbilieuHbIe TKaHU;

4. HepBHas TKaHb.

BuayTpu sTHX rpynm (KpoMe HEpBHOW TKAaHM) pa3iMyalOT T€ WU WHbBIC BUJBI
TkaHed. TkaHeBOW THUN (THCTOTCHETHMYECKUHM THI TKaHEH) - COBOKYIHOCTh
TKaHEHW, pa3BUBAIOMIMXCA M3  OJMHAKOBBIX AIMOpPHUOHAIBHBIX  3a4aTKOB.
['enetnueckas kiaccudukaiys TKaHeH OCHOBaHa Ha UX MPUHAJJICKHOCTH K TOMY
VI UHOMY THUITY; B YACTHOCTH, CPEAU SMUTEINATBHBIX TKAHEU BBIJICIISIOT:

1. DnuaepManbHbIi THIT (U3 SKTOJIEPMBI);

2. DHTOIEpMAIbHBINA TUII (M3 SHTOJIEPMBI);

3.1lenonedpoaepManbHbIi TUI (U3 ME30JEPMBI);

4. DneHANMOrIaNbHbIA TUI (M3 HEPBHOU TPYOKH);

5. AHruonepMaibHbIi TUI (M3 ME3EHXHUMBI).

KiroueBbIM MOMEHTOM pa3BUTHS TKaHel siBisieTcs ux auddepenmuponka. Bee
KJIETKM MHOTOKJICTOYHOTO OpraHu3Ma pa3BUBAIOTCS U3 3UTOTHI, KOTOpas
TOTUINOTEHTHA - CIOCOOHA JJaBaTh Havaso 0o kietke. [locneayromnume KieTku
(6macTomepbl, KJIETKHA 3apOJBIIIEBBIX JMCTKOB) TOJUMOTEHTHBI - CIOCOOHBI
JlaBaTh HA4YaJlo HE BCEM, HO MHOTHM (MJIM HECKOJIbKMM) BuAaM kietok. [1o mepe
JaTbHENIIEr0 IMOPUOHATBHOTO Pa3BUTHUS MPOUCXOAUT emié OOJbIIee Cy>KEeHHe
noteHuii. B pe3ynbrare 00pazyroTcst pa3Hbie CTBOJIOBBIC KiIeTKH. OJIHA U3 HHUX
OCTAlOTCSl TOJIMIIOTEHTHBIMU, APYTME€ CTAHOBSTCA YHHUIOTEHTHBIMHU - MOTYT
pa3BUBATbCAd TOJBKO TIO OJHOMY HampaBlieHHto. HMrtak, B sMOpuoreHese
MIPOUCXOJIUT TOCTEIIEHHOE OrpaHUYEHHE BO3MOXKHBIX HAIMPABJICHUN pPa3BUTHS
KJIETOK - KOMMHUTHpOBaHHE. OHO TOCTOSSHHO HMMEET MECTO U BO B3POCIOM
opranuzMe npu aAud EpEeHIIMPOBKE TMOJUIIOTEHTHBIX CTBOJIOBBIX KIIeTOK. Ha
OTPEICIEHHON CTaIUM Yy KIJIETKU OCTA€TCs TOJBKO OJWH MyTh Pa3BUTHS: TaKas
KJIeTKa  Ha3bIBaeTCs  JeTepMuUHHUpoBaHHOW.  [JuddepenuupoBka -  3TO
MOCJIeIOBaTEIbHOE H3MEHEHHE CTPYKTYphl W (YHKIMH KIETKHA, KOTOPOE
00yCJIOBIIEHO T€HETUYECKOM MPOTPAaMMOI Pa3BUTHS U MIPUBOAUT K 00pa30BAHUIO
BBICOKOCIICIIUATM3UPOBAHHBIX KIIETOK.

Tkanu B opraHuW3Me CYIIECTBYIOT HE H30JIMPOBAHHO, a B COCTABE OPraHOB,
B3aMMOJICUCTBYS MEXIy COO0OM M TeM caMbiM OOecrieunBasi BBHITIOJHEHUE
OCHOBHOW (yHKIMHM opraHa. Tak, JOKa3aHbl B3aWUMOOTHOIICHUS JMHUTEIUS U
COCMHUTEIBPHON TKAHU: JIUTEIINN CUMYJIUPYET CUHTE3 KOJUIAreHa, a MOCIEAHUN
BJIUSIET HA CEKPETOPHYIO aKTUBHOCTD JKEJIE3UCTOTO SIUTEIIHUS.

Perenepanusi — OuOJIOrMYECKU Tpoliecc, 00ecneynBaomUid BOCCTAaHOBIICHUE



YTPAa4€HHBbIX CTPYKTYPHBIX 3JIEMEHTOB. (DU3HOJIOTMYECKAs] pPETeHepauus —
BOCCTAHOBJICHUE TKAHEW TIIOCJIE €CTECTBEHHOTO HW3HAILMBAHUSA B IIPOLECCE
KU3HEACATEIBHOCTH, pelapaTuBHas — IIOCIe IIOBpexIeHUs. Perenepauus
TKaHEl 00ecreunBaeTCs MUTOTHYECKON aKTUBHOCTBIO KaMOUAJIbHBIX 3JIEMEHTOB,
a IIPY UX OTCYTCTBUH IIPOUCXOIUT HA BHYTPUKIIETOYHOM YPOBHE.

Bomnpoc 8. TkaHb, Kak OJIMH U3 YPOBHEW OpraHu3aluu >kUBOro. OrnpeneneHue.
Knaccudukanmu. CuMmiactel M1 MEXKIECTOYHOE BEIIECTBO, KaK MPOU3BOIHBIC
KJIETKH. MounekyIapHO-reHeTUYECKHE OCHOBBI JIeTepMUHAITIU u
g depeHIInPOBKY.

OTtBeT: BbIIensitoT BOCEMb COMNOJYMHEHHBIX YPOBHEW OpraHu3alliu »WUBOTO:
MOJICKYJISIDHBIM,  KJIETOYHBIM, TKAaHEBbIM, OpPraHHbI, OPraHU3MEHHBIN,
MOMYJSIIIMOHHO-  BHJIOBOM,  OumoreoneHoTHueckuii, Ouocdepusiii. TkaHb
COOTBETCTBYET TKAHEBOMY YPOBHIO U OMPENENACTCS KaK BO3ZHUKIIIAS B SBOJIOIIUHU
yacTHas CHUCTEMAa OpraHu3Ma, KOTOpash COCTOMT M3 OJHOTO WM HECKOJBKHX
muhepoHOB KIETOK MU WX TMPOM3BOAHBIX M 00JaaeT CcrnenupuIecKuMu
byHKIMsIME OJaroapsi KOOTEpaTUBHOM JESTEIBHOCTU BCEX €€ DIIEMEHTOB.

Bce tkanu nensarcs Ha 4 MmopodyHKIIMOHATBHBIE TPYTIIIHL:

1. DnuTenuanbHble TKaHU (KyJa OTHOCSITCS U JKeJe3bl);

2. TkaHu BHYTPEHHEN CPENbL;

3. MblllIEYHbIE TKAHH;

4. HepBHas TKaHb.

BayTtpu »TuX rpynn (KpoMe HEpPBHOW TKAaHHW) Pa3jIMyarOT T€ WM HHBIC BUJIbI
TKaHeW. TkaHW, NpUHAIJIEKAIMAE K OJHOM TpyIIe, MOTYyT HUMETh Pa3HOE
MIPOUCXOXK]ICHHUE.

O6miass  reHeruyeckas  KiaccupuKauus  TKaHed,  OTpaxaromas  HX
npoucxoxaenune, (mo H.I'. XnomwHy) He OblIa 3aBepiieHa, OJHAKO B
MEJUIMHCKON THCTOJOTUM YacTO MPUMEHSIOTCS T'eHEeTUYECKHUe KilacCu(puKaiuu
OTJEJIbHBIX TPYII TKAHEW, HalpUMEp, SIUTEIUA:

1. DnuaepManbHbIi THIT (U3 SKTOJIEPMBI);

2. DHTOIEpMAIBHBIN THUTI (M3 YHTOJIEPMBI);

3.IlenonedponepmManbHbIiA TUI (U3 ME30JIEPMBI);

4. DneHANMOTIHATBHBINA TUTI (M3 HEPBHOU TPYOKH);

5. AHruoniepManbHbINA TUT (M3 ME3EHXHUMBI).

B oOpa3zoBanuu TKaHU MOTYT NMPUHUMATh Y4acTHE KJIETKH U UX MPOU3BOJIHBIC
(CUMILIACThI, CHHITUTUH, TTOCTKJIETOUYHBIC CTPYKTYPbI, MEXKIETOYHOE BEIIECTRO).
CummacTel — HAJKJIETOUHBIE CTPYKTYPBI, COCTOSIIIIME W3 IMTOIUIa3Mbl C
MHOXECTBOM sifiep (Hampumep, MbIIIeUHble BOJOKHA). OHM BO3HHUKAIOT B
pe3yibTaTe CIAUSHUS OTACNbHBIX KIETOK. MEXKIETOYHOE BEIIECTBO BKIIIOYAET
OCHOBHOE amop(dHOe BemecTBO (TJIMKO3aAMUHOIJIMKAHBI, MPOTEOTJIMKAHBI,
[JIMKOMPOTEUHBI) U BOJIOKHA (KOJUIAr€HOBBIE, DJIACTUYECKUE, PETUKYJIIPHBIE).

B mpouecce smOpuorene3a u BoO B3pOCIOM OpraHuzMme npu auddepeHupoBke
MOJUIOTEHTHBIX CTBOJIOBBIX KJIETOK IMPOUCXOAUT MOCTENEHHOE OrpaHuYEHUE
BO3MOKHBIX HAMPABJICHUN Pa3BUTUS KJIETOK - KOMMHUTHUpOBaHUE. MexaHu3M
KOMMUTHPOBAHHUS - CTOMKAs penpeccusi OJJHUX U JAepenpeccus Apyrux reHoB. Ha
ONpENeIEHHON CTagud KOMMUTHPOBAHUE MPUBOJUT K TOMY, YTO Yy KIIETKH
OCTa€rcs TOJIBKO OJWH IyTh pa3BUTUA: Takas KJIETKa Ha3bIBaeTCs
netepMuHUpoBaHHOM. JlnddepeHunpoBka - 3T0 MOCIEN0BATEIbHOE U3MEHEHHE



CTPYKTYpbl M (YHKIMH KJIETKH, KOTOpO€ OOYCIOBIEHO T€HETUYECKOU
POrpaMMoit pa3BUTHUSA U IPUBOIUT K 00pa30BaHUIO
BBICOKOCTICITUATN3UPOBAHHBIX KJICTOK. Ipomnecc muddepeHInpOBKH
3aKJII0YaeTcss B ITIOCJIEJOBATEIbHOM  CUUTHIBAHHMM W HCIIOJIb30BAaHUU
HacleICTBEHHON MH(OPMAINH, YTO 0OECIIEYMBACT CHHTE3 Pa3IMUHBIX OEJIKOB (B
HepByIo o4yepeab (PepMEHTOB), XapaKTEPHBIX JJISl JaHHOTO BUAA KIIETOK.

Bomnpoc 9. Tkanb, Kak OIMH W3 YpOBHEN OpraHu3anuu kuBoro. OmnpeneneHue.
Knaccudukanuu. [ToHsITHE O KIETOYHBIX Oy JISAIHSIX.
CTBOJIOBBIE KJIETKU U UX CBOWCTBA.

OTtBeT: BbIIensitoT BOCEMb COMNOJYMHEHHBIX YPOBHEW OpraHu3alliu »WUBOTO:
MOJICKYJISIDHBIM,  KJIETOYHBIM, TKAaHEBbIM, OpPraHHbI, OPraHU3MEHHBIN,
MOMYJSIIIMOHHO-  BHJIOBOM,  OumoreoneHoTHueckuii, Ouocdepusiii. TkaHb
COOTBETCTBYET TKAHEBOMY YPOBHIO U OMPENENACTCS KaK BO3ZHUKIIIAS B SBOJIOIIUHU
yacTHas CHUCTEMAa OpraHu3Ma, KOTOpash COCTOMT M3 OJHOTO WM HECKOJBKHX
muhepoHOB KIETOK MU WX TMPOM3BOAHBIX M 00JaaeT CcrnenupuIecKuMu
byHKIMsIME OJaroapsi KOOTEpaTUBHOM JESTEIBHOCTU BCEX €€ DIIEMEHTOB.
Bce tkanu nensarcs Ha 4 MmopodyHKIIMOHATBHBIE TPYTIIIHL:

1. DnuTenuanbHble TKaHU (KyJa OTHOCSITCS U JKeJe3bl);
2. TkaHu BHYTPEHHEN CPENbL;
3. MblllIEYHbIE TKAHH;
4. HepBHas TKaHb.
BayTtpu »TuX rpynn (KpoMe HEpPBHOW TKAaHHW) Pa3jIMyarOT T€ WM HHBIC BUJIbI
TKaHeW. TkaHW, NpUHAIJIEKAIMAE K OJHOM TpyIIe, MOTYyT HUMETh Pa3HOE
MIPOUCXOXK/ICHUE.
OOmasn reHeTHYeCKast KJ1accuuKaIus TKaHEH, OoTpakarouias 1504
npoucxoxaenune, (mo H.I'. XnomwHy) He OblIa 3aBepiieHa, OJHAKO B
MEJUIMHCKON THCTOJOTUM YacTO MPUMEHSIOTCS T'eHEeTUYECKHUe KilacCu(puKaiuu
OTJEJIbHBIX TPYII TKAHEW, HalpUMEp, SIUTEIUA:

1. DnuaepManbHbIi THIT (U3 SKTOJIEPMBI);
2. DHTOIEpMAIBHBIN THUTI (M3 YHTOJIEPMBI);
3.IlenonedponepmManbHbIiA TUI (U3 ME30JIEPMBI);
4. DneHANMOTIHATBHBINA TUTI (M3 HEPBHOU TPYOKH);

5. AHruoniepManbHbINA TUT (M3 ME3EHXHUMBI).

Krerounple momynsimuyi — TPYNMbl KJIETOK OJHOTO WM HECKOJBKUX THIIOB,
00BeIMHEHHBIC HA OCHOBE MPOMCXOKICHHS, CTPOCHUS, QDYHKIIUN U JIOKATU3AIIHH.
CrBosioBass kierka — HeauddepeHMpoBaHHas KJIETKa, COXpaHSAIOIIas

CIIOCOOHOCTh K mponudepallud Ha NPOTSHKEHUH BCEW KU3HM OpraHu3Ma U
muddepeHurpoBKe B 3pelible KIETKH TKAHM;, OHA JAaeT Hayaylo MOCJeAYOIIUM
KieTkaM auddepoHa v MOAACPKUBAECT HEOOXOAUMYIO YUCICHHOCTh MOMYJISIUN
KJIETOK JIaHHOTO Tumna. {7 CTBOJOBBIX KIJIETOK XapakTepHbl HaxoxjaeHue B GO
nepuosie (BHE KIETOYHOTO IIMKIIA) M CIOCOOHOCTH CaMOIOMIEPKUBATHCS
(BOCTIpPOM3BOJIUTH CEOSl MPU MUTOTHYECKOM JesieHuH). [1o cCBOMM MOTEHIMSAM K
muddepeHIuPOBKE CTBOJOBBIC KJIETKH MOTYT OBITH TOJIUIIOTEHTHBIMH (MOTYT
pa3BUBaThCA B pa3HbIE€ BUAbI KIETOK; MPUMEP - CTBOJIOBBIE KJIETKH KPOBH) WJIU
YHUIIOTEHTHBIMH (MOTYT pa3BUBATbCSd TOJBKO [0 OJHOMY HAIpPaBJICHUIO;
MPUMEPHl - CTBOJIOBBbIE CIIEPMATOTE€HHBIE KJIETKM M CTBOJIOBBIE KJIETKU
SIUIEPMUCA).



Bompoc 10. Tkanp, kKak OAMH U3 ypOBHEW OpraHusanuu xXuBoro. OnpeneneHue.
Knaccudukanuu. Bkiaa oTeuecTBEHHBIX M 3apyOCkKHBIX YUYEHBIX B YUYEHHE O
TKaHsX. BoccraHoBUTENbHAS CIOCOOHOCTh M TPENENbl M3MEHUYMBOCTH TKAHEH.
3HaYEHUE TUCTOJIOTUU JJIs1 MEULIUHBI.

OtBeT: BplIendarOT BOCEMb CONOAYMHEHHBIX YPOBHEW OpraHW3aldd >KUBOTO:
MOJICKYJIAPHBIM,  KJIETOYHBIA, TKAHEBBIM, OpPraHHbIA, OPTaHU3MEHHBIM,
MOMYJISIITAOHHO-  BUJOBOM, OHOTCOLICHOTHMYECKUU, OuochepHbiii. TkaHb
COOTBETCTBYET TKAHEBOMY YPOBHIO U ONPEEIAETCA KaK BO3HUKILAS B 3BOJIIOLNN
YyacTHasl CHCTeMa OpraHuM3Ma, KOTOpash COCTOUT M3 OJHOI0 WIJIH HECKOJbKHX
aupGepoHOB KIETOK M HMX MPOU3BOAHBIX M 00JagaeT crneunupuuecKkuMu
GyHKIMsIME OJaroaapsi KOoOnepaTUBHOU ACSITEIFHOCTU BCEX €€ AIIEMEHTOB.

Bce Tkanu gensarcs Ha 4 MophodyHKIIMOHATBHBIE TPYTIIIHL:

1. DnuTenuanbHbple TKaHU (KyJa OTHOCSITCS M JKeJe3bl);

2. TkaHu BHYTPEHHEN CPENbL;

3. MblllIEYHbIE TKAHH;

4. HepBHas TKaHb.

OO6miast  reHermyeckas  KiIaccupukanus — TKaHEH,  OTpaxkamomas  HX
npoucxoxnaenue, (mo H.I'. Xmonuny) He Oblla 3aBepuieHa, OJHAKO B
MEJUIMHCKON THCTOJOTUM YacTO MPUMEHSIOTCS T'€HEeTUYECKUEe KilacCu(PUKaluu
OTJEJIbHBIX TPYII TKAHEW, HAIPUMED, SIUTEIIUA:

1. DnuaepManbHbIi TUI (M3 SKTOAEPMBI);

2. DHTOIEpMaIbHBINA TUIT (M3 SHTOJIEPMBI);

3.1lenonedpoaepManbHbIi TUI (U3 ME30JEPMBI);

4. DneHAMMOrIraNbHbIA TUI (M3 HEPBHOU TPYOKH);

5. AHruonepMaibHbIi TUI (M3 ME3EHXHUMBI).

[lepBasgs moOmNBITKA CUCTEMATU3ALMKM TKaHEH NPUHAMICKUT (PPAHILY3CKOMY
aHaromy buma, kotopeiii B 1801 r Beimenssi 21 pa3sHOBUIHOCTM TKaHEW Ha
MakpockonudeckoMm ypoBHe. B 1835-37 rr Jlelinur u Kennukep, 0CHOBBIBasICh Ha
MUKPOCKOMTUYECKUX HCCIEAOBAHUSIX, MPEITIOKUIN KIAaCCU(PUKAIMIO TKaHEH Ha
ANUTENMANIbHBIC, COEIUHUTEIIbHBIC, MbIllIeUHble U HepBHBIE. H.I'. XnonuH coznan
TEOPUIO JUBEPTEHTHOTO PAa3BUTHUsI TKaHEW B (PUIIO- U OHTOTEHE3e U BBIJBUHYI
TeHETHYECKYI0 KiaccuduKkainuio TkaHed. A.A. 3aBap3uH 00paTui BHUMaHUE Ha
CXOAHOE CTPOEHHE TKaHeW, BBIMOJHSIOMNUX OJAMHAKOBYIO (YHKIUIO, CO37all
TEOPUIO  MapajlIeTbHBIX  PSIOB  TKAHEBOW  HBOJMIOIMMM U OOOCHOBA
MOPGOGYHKIIMOHATBHYIO KJacCU(UKAIIMI0O TKaHEH: CHUCTeMa TMOTPAaHUYHBIX
TKaHEW, CUCTEMa TKaHEeW BHYTPEHHEHN Cpellbl, CHCTEMA MBILICYHBIX TKAHEH, TKAHU
HEPBHOW CHUCTEMBI.

BoccranoButenbHass CHOCOOHOCTh TKaHEH — ATO HUX CIOCOOHOCTh K
pereHepanuy (BOCCTAHOBJIICHHIO YTPAU€HHBIX CTPYKTYpHBIX 3JeMeHTOB). OHa
o0ecreuynBaeTcss MUTOTHYECKOM aKTUBHOCTBIO KaMOHMAIIBHBIX AJIEMEHTOB, OJTHAKO
HE BO BCEX TKAHSAX OHU B PaBHOM CTENEHU MPEICTABIICHbI, & B HEKOTOPBIX TKAHIX
MOTYT OTCYTCTBOBaTh (HEpBHAs TKaHb, CEpACYHasi MbIIIIEYHAsl TKaHb). B cBs3u ¢
ATUM BCE€ TKAHH MOJPA3CISIIOT HA 3 TPYIIIBI: ¢ OOHOBISIOMUMUCS, PACTYIIUMHU U
CTAOWJIBHBIMUA ~ KJIETOYHBIM TomyJisiiusamMu. CTeneHb  (U3MOJOTHYECKON U
penapaTMBHOM peEreHepaunv y HUX pa3Has. V3MEeHYMBOCTH TKaHEW — UX
CIIOCOOHOCTh M3MEHATh CBOM CBOMCTBA B 3aBHCHUMOCTH OT BO3pacTa U YCIOBUMI
OKpy>Karoller cpeapl. B 4acTHOCTH, €€ NMPOSIBICHUEM SBJSETCA METarulaszus -



MepexXo] OJHON Pa3HOBUIHOCTU TKaHEW B APYrylH (MHOTOPSIHOTO 3IHUTENUS B
MHOT'OCJIOMHBIN, KEJIE3UCTOr0 MUTENNA KETyJIKa B KHILIEUHbIN). OJHAKO Takou
IEpPEX0 BO3MOKEH JIMIIb B IIPeeax JaHHON TKaHEBOW IPYIIIIbI.

3HaHHWE THUCTOJOTMM HEOOXOIMMO Hjisi TIyOOKOro MOHMMAaHUS M3MEHEHUH B
Opranu3me OOJBHOrO 4enoBeKa. [MCTOJOrMYeckuii aHajliu3  MO3BOJIAET
OOHapyXUTh BOCHAJIUTENBHBIE MPOLECCH B TKaHW, YCTAHOBUTH MPHUPOAY TOTO
WJIM NHOTO HOBOOOPa30BaHUsl, OIPEIEIUTh YPOBEHD 3JI0KAaU€CTBEHHOCTH, a TAKKe
BBISIBUTH JIOKAJIU3ALNIO [IEPBUYHOIO OIyXO0JIEBOI'O OYara.

Bompoc 11. ®usnonoruyeckas W penapaTtuBHas pereHepauus. CTpyKTypHbIE
OCHOBBI PET€HEPATOPHBIX BO3MOKHOCTEN PA3IMYHBIX OPTraHOB M TKAHEU.

OtBetr: Perenepamuss —  OHOJOTMYECKHM mporecc, 00ecrneYnBarONINMA
BOCCTAaHOBJICHUE YTPAUYCHHBIX CTPYKTYPHBIX 3JE€MEHTOB. Ddusnosiornyeckas
pereHepanys — BOCCTAHOBJIEHHE TKAHEW MOCJE €CTECTBEHHOTO M3HAIIMBAHUS B
IIpoLECCe KUBHEACATEIIbHOCTH, PENapaTuBHAasl — MOCJE NMOBpPEkKACHUA. MoOxkeT
IPOUCXOJIUTh HA BHYTPUKJIETOYHOM, KJIETOYHOM, TKAHEBOM W OpPraHHOM
ypoBHsX. KieTouHblii croco0 pereHepaii — BOCCTAHOBJIICHHUE CTPYKTYpPHI 3a
CU€T JeJeHHUS KJICTOK, BHYTPUKIETOUHBIH — THUOEPTPOPUS KIETOK 3a CUET
YBEJIMYECHUS] HMX pa3Mepa, o00bEMa IUTOINIa3Mbl W TOJUIUIOWIUU  SJpa,
3aMECTUTENIbHBIN 3amerieHne AedeKkTa COeTUHUTEILHOM TKaHbio (0Opa3oBaHUE
pyOua). B TkaHsX, UMEWOIIMUX KaMOUaJIbHBIE JJIEMEHTHI, pEreHepaus
obecrieunBaeTCsl UX MUTOTUYECKOW aKTUBHOCTBIO, @ TIPU OTCYTCTBUU KaMOusi (B
CTAOMJIBHBIX KJIETOYHBIX TMOMYJISUSIX) MPOUCXOJAUT HA BHYTPUKIECTOUHOM
YPOBHE.

B dacTHOCTH, MOKPOBHBIN SMUTEIUN ITOCTOSHHO UCIBITHIBAET BIUSHUE BHEUTHEU
Cpelbl, TOATOMY KJIETKH OBICTPO M3HAIIMBAIOTCA U morubaroT. cTOUYHUKOM HX
BOCCTAHOBJICHUS SIBJISIFOTCS CTBOJIOBBIE KJIETKH, COXPAHSIOIIME CIIOCOOHOCTh K
NEJICHUI0 B TEUEHHUE BCEW JKU3HU OpraHu3ma. Pa3mMHOXKasch, 4acTb BHOBB
00pa30BaHHBIX KJIETOK BCTyMaeT B MU hEpeHITMPOBKY U IPEBPAIIACTCS B 3peyIbie
AMUTEINOUUTHI. BbICOKass CMOCOOHOCTh HJmHUTENUs K  (DU3UOJIOTHUECKON
pereHepanuu CIY)XKUT OCHOBOW it OBICTPOTO BOCCTAHOBJIICHUSI €T0 B
NaTOJOTUYECKUX  YCIOBUSX (pemapaTUBHas  pereHepauusi). Perenepauus
XPAIIEBOMN u KOCTHOM TKaHEeN OCYILIECTBIISICTCSA 3a cyeT
MaJOCIEUNATN3UPOBAHHBIX KJIETOK HAAXPALIHULIBI UM HAIKOCTHUIBI TyTEM HX
pa3sMHOXeHUs U TU(PHEPEeHIIMPOBKH, OAHAKO ATOT MPOIECC UIAET MeIJieHHO. B
CKEJICTHOM  MBIIIEYHOM  TKAaHM  KaMOWAJIbHBIMH  DJIEMEHTaMH  CIIyXaT
MHUOCATEJUIMTOUUTBI.  [Ipr  TOBpEXIEHWHM  MBIIICYHOTO  BOJIOKHA  OHHU
pasMHOXaroTcss U IudepeHIUpyOTCss B MHUOOIACThI, KOTOPHIC CIMBAIOTCS C
MOBPEXJAECHHBIM BOJIOKHOM WJIM JPYr ¢ JApyroMm, oOpasysi HOBOE BOJIOKHO. B
CepACYHOM MBIIICYHOW TKaHU KamMOWs HET, pernapaThuBHAs pereHepaius UaeT 3a
CYeT THUHEpPTPOPUU  COXPAHMBIIUXCA KJICTOK M  3aMemeHus Jedexra
COCIMHUTEINBPHON TKaHbIO. PereHepanuss HEpBHOM TKaHM 3aBUCUT OT MECTa
tpaBMbl. B ITHC u B nepudepudeckoit HEpBHOM cUcTEME MOTHOIITHNE HEUPOHBI HE
BOCCTaHABIMBAIOTCA. [10HOLIEHHOI pereHepaluy HEPBHBIX BOJIOKOH B COCTaBe
[MHC 00b19HO HE TPOMCXOIUT, HO HEPBHBIE BOJIOKHA B COCTaBe MepudepudecKux
HEPBOB OOBIYHO XOpOIIO pereHepupyioT. Ilpu 3TOM HEHPOIEMMOITUTHI
nepuepruvecKkoro OTpe3ka W Ommxkalmero K 00JlacTd TpaBMbI — y4dacTKa
npoaudepupytoT U (GOPMHUPYIOT MHUEITUHOBYIO OOO0JIOUKY pEreHepUpyOUIEro



BOJIOKHA.

Bompoc 12. Kenesbl. [lpuHuumnel kiaccupukanuv, HCTOYHUKH PA3BUTHUA.
CekpeTopHblii 1IUKII, €ro ¢a3bl U UX HUTOPUZHOJIOTHYECKAS XapaKTEPHUCTHUKA.
Tunel cexkpenuu. Perenepanusi.

Otser: XKenesbl COCTOST W3 CEKPETOPHBIX KIETOK, BbIpaOaTHIBAIOIIUX U
BBIJICJISIOIINX BEIIECTBA PA3JIMYHON XUMUYECKOW MPUPOAbl. MHOTHE KENe3bl —
CaMOCTOSITENIbHbIE, aHATOMMYECKHM  O(QOpPMJICHHBIE  OpraHbl  (Hampumep,
MOJ/KEITyI0YHAs JKeJe3a, KPYIHbIE CIIOHHBIE JKEJE3bl, IIMTOBHJIHASA IKEJe3a),
HEKOTOpbIE SIBJIAIOTCS JIMIIb YaCThI0 OpPraHOB (HANpUMeEp, JKEJIE3bl JKEIyNKa).
XKenespl moapaznensroTCs Ha SHAOKPUHHBIE W 3K30KPUHHBIE. OJHIOKPHUHHBIC
’eJie3bl BhIPa0AThIBAIOT TOPMOHBI, MOCTYNAIOIINE HEMOCPEACTBEHHO B KPOBb.
[ToaTOMY OHH COCTOSAT TOJIBKO M3 JKEJIE3UCTBIX KJIETOK U HE UMEIOT BBIBOJAHBIX
MPOTOKOB. DK30KPUHHBIEC K€JIe3bl BhIPA0ATHIBAIOT CEKPETHI, BBIACISIIONIMECS HA
MOBEPXHOCTh KOKU WM B MOJIOCTH OpraHoB. OHU MOTYT OBITh OJIHOKJIETOUHBIMU
(Hanpumep, OOKATOBUIHBIE KIETKH) U MHOTOKJIETOYHBIMU. MHOTOKJIETOYHBIC
KeJe3bl COCTOSIT W3 KOHUEBBIX OTIEJIOB M BBIBOJHBIX MNPOTOKOB. KoHIEBBIE
oT/ieNbl 00pa30BaHbl TUIAHIYJIOLUMTAMHU, JIekKAIIMMU Ha Oa3allbHOW MeMOpaHe.
BriBogHBIE TPOTOKH BBICTJIAHBI PA3JIMYHBIMU BUIAMU JIUTEINEB B 3aBUCUMOCTH
OT TNPOUCXOXJAEHUA Xkeie3. B rkenesax, oOpa3yroImMXcsi U3 3HTOAEPMATIbHOIO
snuTeNus (Hampumep, B MOJKEITYIOUHOMN kKeje3e), OHU BBICTJIAHbI OJTHOCIOMHBIM
DIIUTENIMEM, a B JK€Jle3aX, Pa3BUBAIOIIMXCA W3 OJKTOACPMAIBHOIO JIUTEIUS
(HampuMep, B CaJibHBIX XKeJe3aX) — MHOTOCIOMHBIM. DK30KPUHHBIE KEJE3bl
OTJIMYAIOTCSA APYT OT JApyra CTPOEHUEM, THUIIOM CEKPELMH U COCTABOM CEKpETa.
[lepeuriciieHHbIE IPU3HAKU MOJOKEHBI B OCHOBY KJIaCCU(UKAIIH JKEJIE3.
CekpeTopHbIi LUK - MEPUOAUYECKUE M3MEHCHHUSI JKEJIE3UCTOM KIIETKH,
CBA3aHHbIE C O00pa3oBaHUEM, HAKOIUIEHUEM, BBIICJIEHUEM CEKpeTa U
BOCCTAHOBJICHHEM €€ JIJIsl JajdbHeHIel cexpenuu. [{ms oOpa3oBaHus cekpeTa u3
KpoBU U JUMGBI B KJIETKY CO CTOPOHBI 0a3ajibHOW MOBEPXHOCTHU IMOCTYMAIOT
HEOPraHWYECKUE COCIMHEHHUs, BOJAa W HU3KOMOJEKYJSIPHBIE OPraHUYECKHE
BellleCTBA. B 3HI0MIa3MaTUUECKOW CETU U3 HUX CUHTE3UPYIOTCA CEKPETOPHBIE
IMPOAYKTHI, KOTOpBIEC IEpeMEIIaTcs B annapar ['onbmaxu, rae moaBeprarorcs
XUMUYECKON TepecTpoiike u odopmissioTcss B BuAe Tpanyl ['panynsl
HAaKaIUIMBAKOTCA U BBIACISIOTCS U3 IJ1aH1YJIOLUTOB.

[To mexaHW3My BBIJICJICHUSI CEKpPETa pa3IUYyalOT TPU THUIA CEKPEIHUU:
MEpPOKPUHOBBIN, AllOKPUHOBBIM M TOJIOKPUHOBBIK. IIpr MEpOKpUHOBOM THIIE
CEKpELIMU IKEJIE3UCThIE KIIETKM IIOJHOCTBIO COXPAHSIIOT CBOI CTPYKTYpPY
(HampuMep, B CIIOHHBIX JKkene3ax). [lpu amoKpUHOBOM THUIIE CEKpEIUU
MPOUCXOJUT YAaCTUYHOE pa3pyllIeHUE KIETOK (HampuMep, B MOJIOYHBIX XKejie3ax),
T.. BMECTE€ C CEKPETOPHBIMU MPOIYKTAMU OTHACJSIOTCS amuKaldbHas 4YacTb
LIUATOIJIa3Mbl (MaKpOAOKpPUHOBAsI CEKPELMs) WM BEPXYIIKH MHUKPOBOPCHUHOK
(MUKpOANOKpUHOBAs ceKpelusi). ['0OJJOKpUHOBBIN THI CEKPEIUU COMPOBOKIAAETCS
HAKOIUICHUEM CEKpEeTa B LMTOIUIA3ME M TMOJIHBIM PAa3pyLIEHHEM KEIE3UCTBIX
KJIETOK (HampuMep, B CaJIbHBIX JKeJie3ax).

B xene3ax B CBSI3M C UX CEKPETOPHOU AEATEIBHOCTBIO MTOCTOSHHO IMPOUCXOIAT
mpoiiecchl (HPU3UOIOTUUECKONW pereHepanui. B MEpOKpHHOBBIX U aOKPUHOBBIX
JKeJe3ax, B KOTOPBIX HAXOISITCA JOJTOXUBYIIHE KIETKA, BOCCTAHOBJIEHUE
MCXOIHOTO COCTOSIHMS TJIAHAYJIOIMTOB ITOCJE BBIACIECHUS CEKpeTa MPOUCXOIUT



IyTEM BHYTPUKIIETOYHOW pEreHepauuy, a B TOJOKPUHOBBIX JKejle3aX — Ha
KJIETOYHOM YPOBHE, 332 CUET Pa3MHOXKEHHs M Mocienyromen nuddepeHnpoBKu
CTBOJIOBBIX KJIETOK.

Bompoc 13. OcHOBHbBIE CTPYKTYpHO-(YHKIMOHATIbHBIE MPU3HAKK TOKPOBHOIO
snutenus. [Ipoucxoxaenue u kinaccupukaiys TOKPOBHOTO SITUTEIHS.

OtBet: IlokpoBHBIE 3MUTENNN — MNOTPAHUYHBIE TKAHH, pacIojararouecs Ha
MOBEPXHOCTH TeJa, CIM3UCTHIX O0O0JOYEK M BTOPUYHBIX MosiocTed Tena. OHu
OT/ICJISIIOT OPTaHU3M U €ro OpraHbl OT OKPY’KaIoIIeH UX Cpelbl, YYaCTBYIOT BO
BHEIITHEM OOMeHe (BCaChIBaHUE, YKCKPEIIHsI) M BBHIMOJIHSIOT 3aIUTHYIO (QYHKITHIO,
MpefoXpaHssi MOJIeKAINEe TKAaHW OT BHEIIHUX Bo3AeicTBuil. OCHOBHOE
CBOMCTBO MOKPOBHBIX 3MUTEINEB — MOJIOKEHHUE Ha TpaHUIax ABYX cpell. C aTum
CBA3aHBI CIEAYIOIIHE OCOOCHHOCTH:

1. OnuTenuu NpeAcTaBISIOT COOOW HEMPEPHIBHBIE MIIACTHI KIETOK, COSAUHEHHBIX
KOHTAKTaMH.

2. DnuTeNnuu pacrojararoTcss Ha Oa3alibHbIX MeMOpaHax, OTACINSIONIUX HX OT
noJiiexkanie TkaHu (MpakTHYECKH BCET/1a PHIXJIONW COSAMHUTEIILHOM )

4. OnuTenuu He COJIEPKAT KPOBEHOCHBIX COCYIOB.

5. Dnurenuu 06J1a7ar0T MOJISIPHOCTBIO.

6. DNUTENUAM MPUCYIIIA BHICOKAs CIIOCOOHOCTH K PEreHepalliu.

[TokpoBHBIE AMUTENUMU PA3BUBAIOTCA M3 BCEX TPEX 3apOABIIIEBBIX JHUCTKOB,
HaunHas ¢ 3—4-i1 Hejenu 3MOPHOHAIIBHOTO pPa3BUTHS 4enoBeka. Hekoropwie
AIUTENNH, HAOpUMEp, 3SMHUIECPMUC, (DOPMUPYIOTCS Kak noauau@depoHHbIE
TKaHU, TaK Kak B HUX COCTaB BKJIIOYAIOTCS KJIETOYHbIE JU(PDEpPOHBI,
pa3BUBAIOIIMECS U3 Pa3HBIX dIMOPUOHAIIBHBIX UCTOUYHUKOB (KJIeTkH JlaHrepranca,
MEJIAHOLIUTHI U . ).

CylecTByeT HECKOJIBKO KiIacCU(PUKAIMP SIUTENMEeB, B OCHOBY KOTOPBIX
MIOJIOKEHBI Pa3IMYHbIC TPU3HAKHU: MPOUCXOKACHUE, CTpoeHUe, PyHKIus. M3 Hux
HauOOJBIIIEE PaCHPOCTpaHEHUE TMONy4YmiIa Mopdoornyeckas kKiaccudukaius,
YYUTHIBAIOIIAS TJIABHBIM 00pa3oM OTHOIIEHUE KJIETOK K 0a3albHON MeMOpaHe u
ux ¢opmy. CoracHo 3Toil KiaccuUKAIUMKU, PA3IUYalOT JBE OCHOBHBIC TPYIIIHI
SIUTEIUEB: OJHOCIOWHBIE U MHOTOCJIOWHBIE. B OJHOCIIOMHBIX DIIATENHSAX BCE
KJIETKH CBsI3aHbl ¢ 0a3ajabHOM MeMOpaHOW, a B MHOTOCJIOWHBIX C HEHW CBs3aH
JUIIbL OJWH HIKHUM cioi kieTtok. [lo ¢dopme KIETOK, COCTaBISIONIUX
OJIHOCJIOMHBIE AMUTENUH, MOCIEIHUE MMOPa3IeNAI0TC Ha TUIOCKUEe, KyOuueckue
u npusMatudeckue. OIHOCIOMHBIM SIUTEIUA MOXKET OBITh OJHOPSIAHBIM U
MHOTOPSITHBIM. Y OJHOPSJIHOTO JMUTEIUS BCE KIETKHM HMEIOT OJIWHAKOBYIO
dbopmy, uX sApa JeKaT HA OJHOM YpOBHE, T.€. B OJAUH psan. OIHOCIONHBIN
SIUTENIMNA ¢ KJIETKaMHU Pa3IMYHON (DOPMBI M BBICOTHI, Si/Ipa KOTOPHIX JIeKAT Ha
pa3HBIX YpPOBHSX, T.€. B HECKOJBKO PSJOB, HOCUT Ha3BaHWE MHOTOPSIHOTO.
MHOTOCTIOWHBINA 2MUTEN OBIBAET OPOTOBEBAIONIUM, HEOPOTOBEBAIOIINM U
MEePEXOJHbIM. ODNUTENNH, B KOTOPOM KJETKM IOBEPXHOCTHBIX  CIIOEB
muddepeHupyOTCs B TUIOCKHE POTOBBIC YCHTYWKH, HA3bIBAIOT MHOTOCIOWHBIM
IJIOCKUM OpOTOBEBAOMIMM. [Ipyu OTCYTCTBMU OPOTOBEHHSI SMUTEIUN SABISIETCA
MHOTOCJIOMHBIM TIJIOCKUM, KyOHMYEeCKUM WIJIA MPU3MATHUYECKIUM B COOTBETCTBHH C
(hopMOil KIIETOK IMMOBEPXHOCTHOIO cJI0s. IlepexoaHbIi SMHUTENHI U3MEHSIET CBOIO
TOJIITUHY ¥ (POPMY KJIETOK B 3aBUCIMOCTH OT CTETICHH PACTSKEHUS OpraHa.
Hapsiny ¢ mopdonornyeckod kiaccuukanuei HCHOIb3YeTCs TeHEeTUYecKas,



OCHOBaHHasl Ha UCTOYHUKAX Pa3BUTH SIUTENINUS B OHTOTCHE3E: SMUACPMATbHBIN
AIUTENINN (M3 DKTOAEPMBI), SHTOAEPMAIIbHBIN (U3 BHTOIEPMBI),
nenoHeppoaepManbHbiil (M3 ME30/€pMbl), SMEHAUMOIIHANIBHBIN, (M3 HEPBHOMN
TPyOKH), aHTHOICPMAJIbHBIN (13 ME3CHXHUMBI).

Bomnpoc 14. IlokpoHblii snutenuii. MopdodyHKIIMOHAIbHAS XapaKTePUCTHKA,
kinaccudukanus (MophodyHKIIMOHATRHAS U TeHeThuyeckas). dusnonornyeckas
pereHepaiusi, JToKaInu3anus KaMOMaIbHBIX KJIETOK Y Pa3TUYHBIX BUIOB SIUTEIHS.
OtBet: IlokpoBHBIE MUTENNN — MOTPAHUYHBIE TKAHH, pacrojararouecs Ha
MMOBEPXHOCTU TEJa, CIM3UCTBIX 000JOYEK M BTOPHYHBIX MosiocTed Tena. OHu
OTZIEJSIIOT OPTraHU3M U €ro OpraHbl OT OKPY’KAIOIIEW MX Cpeibl, y4aCTBYIOT BO
BHEIITHEM OOMeHe (BCaChIBaHUE, YKCKPEIIHSI) M BBIMOJIHSIOT 3AIUTHYIO (QYHKITHIO,
MpefoXpaHsisi TMOJICKAIINE TKAaHW OT BHEIIHUX Bo3AeicTBuil. OCHOBHOE
CBOMCTBO TOKPOBHBIX 3MHTEIMEB — IOJOKEHHE Ha rpaHulax JBYyX cpeld. B
CBSI3U C ITUM DJIUTEINHU MPEACTABISAIOT COO0M HEMpEephIBHBIC IUIACTHI KIIETOK,
COEAMHEHHBIX KOHTAKTaMU, OHU JIMIIEHBI MEKKIETOYHOTO BELIECTBA U COCYJIOB,
oTJieJIeHBl 0a3aIbHOM MEMOpPAHOW OT MOJIekKalel TKaHu (TPaKTUYECKH BCera
PBIXJION COEMHUTENBHOM), 00J1aAat0T MOJIIPHOCTHIO U BHICOKON CIIOCOOHOCTBIO K
pEreHepanuy.

Mopdonoruueckas kiaccuduxaius MUTETUEB OCHOBaHA Ha (OpMe KIETOK U UX
OTHOIIEHUHU K 0a3anbHOM MemOpaHe. B OAHOCTOMHBIX 3MUTENUAX ¢ Oa3anbHOU
MeMOpaHOi BCE€ KIIETKH, a B MHOTOCJIOMHBIX - JIUIIb OJWH HWKHUU cnoil. Ilo
opMe  KIETOK, COCTABJISIIOLIMX  OJHOCJIOWHBIE  AIUTEIHUH, MOCIEIHUE
MOAPA3EAIOTCS Ha IJIOCKUE, KyOumdeckue W mpuaMaruueckue. OgHOCIOWHBIN
AIUTENINNA MOXKET ObITh OJHOPSIAHBIM U MHOTOPSIHBIM. Y OJHOPSIIHOTO SIUTETUS
BCE€ KIETKH UMEIOT OJMHAKOBYIO (opMy, MX siapa JiekaT B OJMH Psll, a y
MHOTOpSIAHOrO (opMa MU BBICOTA KJIETOK Pa3jIMYHbI, TaK YTO sjpa oOpasyroT
HECKOJIbKO  psiIOB. MHOTOCIOWHBIM SMUTENN  OBIBA€T OPOTOBEBAIOIIUM,
HEOPOTOBEBAIOIIMM W  NEPEXOJHBIM. ONUTENIHU, B KOTOPOM  KIIETKHU
MOBEPXHOCTHBIX CJI0eB U (PepeHIUpyrOTCs B IUIOCKHE POTOBBIE YEIIyHKH,
Ha3bIBAlOT MHOTOCJIIOMHBIM IUJIOCKMM OporoBeBatromiuM. Ilpu orcyrcTBumn
OPOTOBEHHMSI DIUTEIUN SIBISETCS MHOTOCIOWHBIM IUIOCKAM, KyOHMYECKUM WU
NPU3MAaTUYECKUM B COOTBETCTBHUU C (POPMOIl KJIETOK IMOBEPXHOCTHOTO CIIOS.
[lepexonuplii SMUTENUNA H3MEHSET CBOIO TOJNIMMHY W (QopMy KIETOK B
3aBUCUMOCTH OT CTENEHU PACTSHKEHUS OpraHa.

['enetnueckas kinaccudukaiusi OCHOBaHA Ha MUCTOYHUKAX Pa3BUTHS DIUTEIUS B
OHTOTEHE3e: pPa3NUYyaloT JIUJCPMAIbHBIA  AMUTETUH (M3 DKTOAEPMBI),
AHTOJIEPMAJIBHBIN (M3 PHTOJEPMBI), LeToHehPOIEepMaTbHBIA (M3 ME30JepMbl),
ANEHAUMOTTHANbHBIA, (M3  HEpBHOW  TpyOKH), aHTUOAEPMANIbHbIA (U3
ME3EHXHUMBI).

[TokpoBHBIM  3OUTENWKA, 3aHUMas I[OTPAHUYHOE MOJIOKEHUE, ITOCTOSHHO
WCIIBITHIBACT BIIMSTHUE BHEUTHEH CPEIbl, TOITOMY KJIETKH CPABHHUTEILHO OBICTPO
W3HAIUBAIOTCA W TOTHOaT. VICTOYHMKOM WX BOCCTAHOBJICHUS SIBIISIFOTCS
CTBOJIOBBIE KIIETKH, COXPAHSIOIINE CIMOCOOHOCTh K JICJICHHIO B TE€UYEHUE BCEU
KU3HU OpraHu3Ma. PasMHOXKasch, 4aCTh BHOBh OOPa30BaHHBIX KJIETOK BCTYIAET
B au(depeHIMpPOBKY W TPEBpAlIaeTCs B  JMHUTEIUOIUTHI, TOJI00HBIC
yTpaueHHbIM. B MHOTOCIONHBIX  ANUTENUSX  CTBOJOBBIE U  IPOYHE
ManoauddepeHIMpoBaHHbIE KIETKH (KaMOWii) HaxoAsITcs B 0a3alibHOM clioe, B



OJTHOCJIOMHBIX SMUTENUIX OHM pacrnojararorcs Tud@dy3HO WM B OMPEIEICHHBIX
y4acTKax: HallpuMep, B TOHKOW KHIIKE — B 3MUTEIUU KPUNT, B KEIyJIKE — B
HIeHKax JKeJe3 U T. 1.

Bomnpoc 15. Ilonsitue o xene3uctoM snurennd. OCHOBHBIE 3TaIlbl CEKPETOPHOTO
npoiiecca. ['mcTodyHKIMOHANBHAS XapaKTEPUCTHKA H5K30- W JHJIOKPUHHBIX
xenes. [Ipoucxoxaenue u knaccudukanust YK30KPUHHBIX JKeJle3.

OtBer:  XKenesucthlit  snurenui,  0Opa3yrloONIMl ~ MHOTHE  JKEJe3bl,
CTHEIMATU3UPOBAH HA CEKPETOPHOM (yHKIMHU, T.e. CHUHTE3UPYET U BBIJCIAET
cnenu@uueckne MpPOAYKThl — CEKPEThI, KOTOPbIE HCIOJIB3YIOTCS B Ipolieccax,
MpoTeKarmx B opranu3zMme. CeKpeTOpHBIM MpOIEecC CBSI3aH C OOpa3oBaHUEM,
HAKOIJICHUEM, BBIICJIEHUEM CEKPETa U BOCCTAHOBJIEHUEM KIIETKH JKEJIE3HCTOIrO
AOUTENHS A JalbHeled cekpeund. [[ns oOpa3oBaHMs cekpera U3 KPOBU U
auM(pbl B KIETKY CO CTOPOHBI 0a3ajbHONl MOBEPXHOCTH MOCTYHAIOT
HEOPTraHWYECKUE COEJUHEHUs, BOJA W HHU3KOMOJIEKYJISIPHBIE OpPTraHUYECKHE
BEIECTBA. B 3HI0IUIIaA3MaTUYECKON CETHM U3 HHUX CUHTE3UPYIOTCS CEKPETOPHBIC
IPOAYKTBI, KOTOPBIE NEPEMEIIAOTCA B anmapar [ oJIbJKH, TIe MOJABEpPrarTCs
XMMHUYECKON mepecTpoilke U oQopmisitoTcs B BHAE TIpaHyl. ['paHyibl
HAKaIUIMBAKOTCS Y BBIACIIAOTCS U3 IVIAHTyJIOLUTOB.

Kenespl moapasiensroTCs Ha SHAOKPUHHBIE W JK30KpUHHBIE. OHIOKPUHHBIC
JKeJle3bl BbIpa0aThIBAlOT TOPMOHBI, MOCTYMAIOIIKME HEMOCPEACTBEHHO B KPOBb.
[To3TOMy OHH COCTOSIT TOJBKO M3 KEJE3UCTBIX KJIETOK M HE MMEIOT BBIBOJHBIX
MPOTOKOB. Takue Kene3bl COCTOAT W3 TPYHI WIM TOKEH  KIETOK,
KOHTaKTHPYIOIUX C KamuwuisipamMu (EHECTPUPOBAHHOIO THIA. DK30KPUHHbBIE
JKeJe3bl BhIpa0aThIBAlOT CEKPETHI, BHIIEISIONINECS HA MOBEPXHOCTh KOXKU WUIIU B
noyioctd  opraHoB. OHUM  MOryT OBITh  OJHOKJIETOYHBIMU  (Hampumep,
OOKaJIOBUJIHbIE KJI€TKH) W MHOTOKJIETOYHBIMH. MHOTOKJIETOUHBIE >KEJe3bl
COCTOSIT M3 KOHIIEBBIX OTJEJIOB M BBIBOJHBIX IMPOTOKOB. KOHIIEBBIE OTHAEIBI
oOpa30oBaHbI TIaHAYJIOIMTAMH, JSKAIUMUA Ha O6a3anbHOM MeMOpaHe. BriBoHBIC
IPOTOKH BBICTJIAHBI PA3JIMYHBIMA BHJAAMH DIUTEIMEB B 3aBUCHUMOCTH OT
OPOUCXOXKAEHUsT »kene3. B kene3ax, 00pasylolUXcsi W3 SHTOAEPMajIbHOTO
AMUTENUs (HanpuMep, B MOJKEITyT0YHOH XKeJle3€), OHU BBICTIaHbl OJTHOCIONHBIM
AOUTENNEM, a B JKeJle3aX, Pa3BHBAIOIIUXCS M3 3KTOAECPMAIBHOIO SIIHUTENUS
(HampuMmep, B CaJIbHBIX Jeje3aX) — MHOTOCIOMHBIM. DK30KPUHHBIE >KEJE3bl
OTJIMYAIOTCA APYT OT JApPyra CTPOEHUEM, TUIIOM CEKPELUU U COCTABOM CEKpETa.
[lepeunciieHHbIE MPU3HAKU MOJOKEHBI B OCHOBY KJIacCU(UKAIUH JKEJIe3.

[To cTpoeHHIO PK30KpPUHHBIE >KEJE3bl MOAPA3JAEISAIOTCS Ha MPOCThIE Keye3bl (C
HEBETBSIIMMCS TPOTOKOM) U CJOXHBbIE (NMPOTOK BeTBUTCA). B  mpoTok
OTKpPBIBAIOTCSI B HEPA3BETBIEHHBIX KEJI€3aX MO OJHOMY, a B Pa3BETBJICHHBIX IO
HECKOJIbKY KOHIIEBBIX OTAENOB, (hopMa KOTOPBIX MOXKET OBbITh B BHUJIE TPYyOOUKHU
(TpyOuatbie Keine3bl) JAM00 Memiovyka (aJbBEOJISIPHBIC KENe3bl). XUMUYCCKUN
COCTaB CEKPEeTa MOKET OBITh PA3IMYHbBIM, B CBSA3HM C 3THUM SK30KPUHHBIC KEJIe3bl
NOJIpa3eisiloTcs Ha OENIKOBBIE (CEpO3HbIE), CIU3UCTHIC, OENKOBO-CIHU3HUCTHIC,
CaJIbHbIE, COJIEBBIE (TIOTOBBIE, ClIe3HbIE U Ap.). I1o ThIy cexpenun oHM IensTcs Ha
MEpPOKPHHOBBIE  (LIEJIOCTHOCTh KJIETOK IPU CEKPEUUU HE HApYIIAETCH),
aNOKPUHOBBIE (KJIETKU TEPSIOT YacTh LUTOIIIA3Mbl) M TOJIOKPUHOBBIE (KJIETKH
MOJHOCTBIO Pa3pyLIAIOTCS).



Bormpoc 16. [Tonsatre o cucteme KpoBU M €€ TKaHEBBIX KOMIIOHeHTaX. KpoBh kak
TKaHb, €€ (OPMEHHBIE SJEMEHTHI. DPUTPOLUTHI, WX KOJUYECTBO, Pa3MEpHI,
dbopma, cTpoeHHE, XUMHUYECKUHA cOCTaB, (QYHKIHUSA, MPOAOTIKUTEIBHOCTb.
PetukynonuTsl. DpUTpOmom3.

Otser: Cucrema KpoBM BKJIIOYaeT B ce€0s KpOBb, JUMQyY, MHEIOUIHYIO U
TUM(QOUIHYI0 TKAaHU OPraHOB KpPOBETBOPEHUS (KPAcHOrO0 KOCTHOTO MO3ra,
TUMYCa, CENe3€HKHU, JTUM(DATUUECKUX Y3JOB, JUMQPOUIHYIO TKaHb CIU3UCTHIX
o0onouek). KpoBb — xKujkas TKaHb ME3EHXUMHOTO TIPOUCXOKIECHHUS, COCTOAIIAS
13 [UPKYJIUPYIOMUX (OPMEHHBIX SJEMEHTOB M Iia3Mbl. Kak TpaHcmopTHas
CHUCTEMa KPOBBH BBIMOJHSACT TPOPUUECKYIO, IbIXaTEIbHYIO, PETrYISTOPHYIO,
3aIIATHYIO ¥ TOMEOCTATUYECKYI0 (QYHKIUUA. MEXKKIETOYHOE BEIIECTBO KPOBU —
mia3Ma, coctapistomas 55-60% obwema kpoBu. Ona Ha 90% COCTOUT U3 BOJIBI,
octambHOE - 6,6-8,5% OenkoB (anmbOyMuHBI, TIO0OYIHHBI, (uOpUHOTEH) U 1,5-
3,5% n#pyrux OpraHM4ecKMX W MHHEPAIbHBIX coeauHeHui. {dopMeHHbIe
AJIEMEHTHI KPOBU — SPUTPOLIUTHI, JIEUKOIIUTH U TPOMOOIIUTHI.

OpUTPOLUTHI - BBICOKOCTICIIMATM3UPOBAHHBIC AJIIEMEHTHl KPOBH, TEPSIOIINE B
polecce pa3BUTHUSL AJIpO. Y B3POCIOr0 MY>KUYMHBI KOJIMYECTBO SPUTPOIMTOB
paBHo 3,9 — 5,5 * 102 /i, a y xenmmesl ot 3,7-4,9%10'%/n1. HopmanbHble
APUTPOIUTHI UMEIOT (HOPMY JIBOSKOBOTHYTHIX JUCKOB (JUCKOIUTHI) U TUAMETp 7 -
8 MKM (HOpMoLMTHI). B KpoBM MOryT BCTpeuaTbCi AaTUIUYHBIE (QOPMBI
APUTPOIUTOB: SXUHOIMUTHI (IIUMOBATHIE), CTOMATOIUTHI (KyNoJ0OOpa3HbIE),
chepouuTsl (IIApOOOPA3HBIE) U JIP., @ TAKKE SPUTPOLUTHI JUAMETPOM MEHbIIE 7
MKM (MUKpPOIUTHI) U OoJibie 8 MKM (MakpouuThl). OpraHeiibl B 3pUTPOLIMTAaX
OTCYTCTBYIOT, TOJi MeMOpaHOW pacHOJIOKEH IIUTOCKENIET B BHUJE CETH U3
CIEKTpHUHA, B y3JIax KOTOpOM HaxomuTcs akThH. CIEeKTpUHOBAs CeTh
MpUKpeIUieHa K MeMOpaHe C MOMOILIBIO CBS3YIOIIUX OENIKOB (aHKUPHH, OEJIOK
nosnocsl 4.1). [lonynponuiiaemass MeMOpaHa 3pUTPOIUTAa 0OECIIEYUBACT MEPEHOC
WOHOB HATpUs, Kalus, KHUCIOPOJa, YIJIEKHCIOrO Tra3a W JPYyTUX BEIIECTB.
['manomnnazMa coaepuT remorioOuH aByx TumnoB — HbA (xapaktepeH s
B3pocibiXx) 1 HbF (xapakrepen mist sMOproHOB, y B3pocibix 2%). X GenkoBbIe
4acTH (TJI00MH) pa3iNdaroTcsl 0 COCTaBy aMUHOKUCIOT. B Kamoil u3 4eThipex
CyOBeIUHUI TeMOTJIOONHA TJIOOMH CBSI3aH C KEJIE30COoAepKaIUM MOPpPUPUHOM
reéMOM, CIIOCOOHBIM B3aUMOJICUCTBOBATH C YIJIEKUCIIBIM T'a30M M KUCIOPOIOM.
OcHoBHast (YHKIUS DSPUTPOLIUTOB - OOeCIeYeHne Tra3o00MeHa: JOCTaBKa K
TKaHSIM KHCIIOPOJa W yAAJICHHUE YTJIEKUCIIOro Traza. Takke SPHUTPOIUTHI MOTYT
aZIcOpOMpPOBaTh Ha CBOCH IMOBEPXHOCTH Pa3HUYHBIC BEIIECTBA (aMUHOKHCIIOTHI,
AQHTUTCHBI, AaHTHUTENA, JICKAPCTBEHHBIC BEIIECTBA, TOKCHHBI W T.J) W
TPAHCTIOPTHUPOBATH MX 110 BCEMY OpraHU3MY; Oiaroaaps aMm(pOTepHBIM CBOMCTBaM
reMOTJI00MHA SPUTPOITUTHI YIACTBYIOT B noaaepkannu PH kpoBw.
[IpoaomKUTENBHOCTD JKU3HUA SPUTPOLUTOB cocTaBisieT 120 mHel, craperomme u
MOBPEXKICHHBIE SPUTPOIUTHI pa3pylIaloTCs B celie3eHke. Hapsiay co 3penbiMu
OPUTPOIUTAMU B HOPMAJILHOW KpOBH conepxkutcs 1-5% w™omoneix dopm -
petukyyionutoB. OHU UMEIT OcTaTKu opranei, coxepxammx pPHK — JOIIC,
pubocoM, a TakyKe MUTOXOHAPUN. B peTukynonuTax B HE3HAYUTEIBHON CTETICHH
OCYIIECTBISIETCS CHUHTE3 TJioOuHa, Tema, nypuHoB, ogHako PHK He
CUHTE3UPYETCS.

OpUTpPOUUTHl 00pa3yrOTCS B KPAaCHOM KOCTHOM MO3T€ W3 TOJIMIIOTEHTHBIX
CTBOJIOBBIX  KJeTOK. [Ipomecc muddepeHUUpoBKH BKIIOYAET CHUHTE3 U



HaKOIJIEHUE TeMOIJIOOMHA, YMEHBIIEHHE pa3Mepa KIETKH, YIUIOTHEHUE U
yIaJeHue A1pa, pa3pyLIeHUe OpraHesul.

Bormpoc 17. [lonstre o cuctemMe KpoBU U €€ TKaHEBbIX KoMIoHeHTaX. KpoBb kak
TKaHb, €€ (QopMeHHble »dJeMeHThl. Kiaccudpukanmuss ©u  XapakTepUCTHKa
aeiikonuToB. JlelikouutapHas ¢popMyna. 3epHUCTBIE TEHKOUUTHI (TPaHyIOLUTHI),
WX  Pa3HOBHUJIHOCTH,  KOJUYECTBO,  pa3Mepbl,  CTpoeHue,  (yHKIHH,
MPOJIOJKUTEILHOCTD JKU3HU.

OtBet: CucreMa KpOBM BKJIIOYaeT B ceOs KpOBb, JUMQY, MHUEIOUTHYIO U
JUMQPOUTHYI0 TKAaHU OPraHOB KPOBETBOPEHUS (KPACHOTO KOCTHOTO MO3ra,
TUMYCa, CENe3EHKH, JMM(ATUYECKUX Y3/10B, TUMGOHUIHYI0 TKaHb CIM3UCTHIX
oboinouek). KpoBb — JkujKkas TKaHb ME3EHXMMHOTO TMPOUCXOXKIEHUS, COCTOAIIAS
U3 IUPKYIUPYIOMUX (OPMEHHBIX 3JIEMEHTOB M Iia3Mbl. Kak TpaHcmopTHas
CUCTEMA KpOBb BBINOJHIET TPOPUUECKYIO, BIXATEIIbHYIO, PETYJISTOPHYIO,
3aIIATHYI0O ¥ TOMEOCTATUYECKYI0 (YHKIUUA. MEXKKIETOYHOE BEIIECTBO KPOBU —
miasma, coctapistomias 55-60% oobsema kpou. OHa Ha 90% COCTOUT W3 BOJBI,
octanbHOe - 6,6-8,5% OenkoB (anbOyMUHBI, TIOOYINHBI, (uOpuUHOTreH) U 1,5-
3,5% npyrux OpraHM4ecKMX ¢ MHUHEPAIBHBIX COeIUHEHUI. DOpMEHHbIE
AJIEMEHTBI KPOBU — 3PUTPOLIUTHI, IEUKOLUTHI U TPOMOOIIUTHI.

JIefKOIUTHI BHITIOJHAIOT Pa3IMYHbIC 3alUTHBIC (DYHKIIMU U BECbMa Pa3HOPOIHBI
no Mopdonornyeckum mnpuszHakam. OHU CIIOCOOHBI aKTUBHO JBUTATHCS ITyTEM
oOpa3oBaHMsI  NCEBAONOJAUM, MPOXOAUTh MEXAYy KIETKaMU  SHIOTENIus
KaWUISIPOB U NIEPEMEIIATHCS 110 OCHOBHOMY BEILIECTBY COCIMHUTEIBLHON TKAaHH,
MIPOHHKATh Yepe3 Oa3zalbHble MEMOpaHbl U MEXAY KIeTKaMH snurtenus. TokoMm
KPOBH JICUKOIIMTHI PA3HOCSITCS MO BCEMY OPTraHU3MY, BBICEJSIOTCS B TKaHU U
Oprassl, Ti€ ¥ IPOSBIIAIOT HAUOOJBIIYI0 aKTUBHOCTh. KOM4YecTBO JEHKOIUMTOB B
KPOBH y 3JI0POBOTO UeJIoBeKa Koebercs B mpeaenax 4-9x10%/m.

Bce nedkomuThl nmoApasneNaroTCs Ha TPAHYJIOUWTBI U arpaHyjdouuThl. [ 'pyrima
arpaHyjouMTOB  (JIUMQOIMUTBI W  MOHOIIUTBHI) OTIUYACTCS  OTCYTCTBHUEM
cnienuUIecKor 3epHUCTOCTH B IIUTOIUIA3ME U HECETMEHTUPOBAHHBIMHU SIIPAMHU.
VY rpa”yJoIMTOB SAPO CETMEHTUPOBAHO, B IUTOIIA3ME UMEIOTCS a3ypopHIbHbIC
rpaHyibl  (JTM30COMBI) H  chenuduueckue TpaHybl, B COOTBETCTBUU C
TUHKTOPUAIBHBIMA ~ CBOMCTBAMHM  KOTOPBIX  BBIACISIOT  J03UHO(MUIBHEIE,
6a3zodunbHbie W HeWTpodunpHble TpanyionuThl. [lo cTpykType sapa cpenu
IPaHyJIOLUTOB Pa3INvalOT TPU BUJA C PA3HOW CTEMEHBIO 3PEJIOCTH: IOHBIE (SIpO
0000BHIHOE), MATIOYKOSICPHBIE (PO MATIOYKO0Opa3HOE WU B BUJE TTOAKOBBI) U
CEerMEHTOsIepHble  (Aapo  cermMeHTHUpoBaHo). IIponeHTHoe  cojiepkaHue
Pa3IMYHBIX BUIOB JICUKOIIMTOB B KPOBU HA3BIBAETCS JIEHKOUUTAPHOU (HOpMYJIIOi,
310pOBBIN yenoBek umeer 47-72% cerMeHTosiepHbIX HeuTpodmiios, 1-6%
najoukosiiepHeix  Hetpoduios, 0-0,5%  roHBIX  HeWTtpodwmwioB, 1-5%
so3uHoGuoB, 0-1% 6a3odunos, 19-37% mumdonuros, 3-11% MOHOITUTOB.
HeiitpodunbHble rpaHyI0IUTE — caMasi MHOTOUMCIICHHAsI TPYMIa JEUKOLUTOB,
cocrapusromas 2,0—5,5 ¢ 10°/n. Ux quamerp B Maske KpoBu 10—12 MKM, 1po y
3peNbIX KIETOK COCTOMT M3 3-5 CEerMeHTOB, COEIWHEHHBIX TOHKUMH
nepembrukamu. Crenududeckrue rpaHyJibl CoiepKaT aHTHOAKTepUaTbHbIe OCTKH,
TaKHhe Kak JIM301HM, JakTodeppuH, menodnas Gocdaraza. OcHoBHasT PyHKITUS -
(aronuTo3 MUKpPOOPTaHU3MOB.



D03WHO(PUIbHBIE TPAHYIOLUTHI CoJepkaTcss B KpoBU B komuuyecTBe 0,02— 0,3 »
10°/n. Ix puamerp B Ma3ke KpoBH 12—14 MKM, Sap0 COOEPKHUT 2, pexe 3
cermeHTa. Crnenuduueckue TrpaHyJbl COJAEpKAT TUCTaMUHA3y O€lIKu ¢
aHTUTNIApa3UTapHBIM JACHCTBUEM (TJIaBHBI OCHOBHBIM O€JIOK, 303MHOPUIbHBIN
HEHUPOTOKCUH U Jp.). DO3UMHODUIIBI CHOCOOCTBYIOT CHUKEHHUIO THCTaMUHA B
TKAHSIX Pa3UYHBIMU MMyTIMU U YHUUTOKEHUIO MApa3UTOB.

Ba3o(uiabHbIE TPaHYIOLUTHI - KOJM4ecTBO B kpoBu 0—0,06 * 10°/1, quamerp B
Mazke KpoBu 11 — 12 MkM, saapo crabojonpyaToe, crerudUuuecKue rpaHyIibl
COJIep)KaT TelmapuH, TUCTAMUH M JIpyrue OHUOJOrMYeCKHd aKTHBHBIC BEIIECTBA.
bazoduiel yuacTBYyIOT B MMMYHOJIOTHUECKUX PEAKIUAX OpraHu3Ma, B YaCTHOCTU
B PEAKLMSIX aJUIEPrUYeCcKOro Xapakrepa.

Bce rpaHynonuTel — KOPOTKOXUBYIIUE KIETKH, MPOJOHKUTEIBHOCTh UX KU3HU
HE MPEBBIIAET 5-9 CyTOK.

Bormpoc 18. [TonsTre 0 cuctemMe KpoBU M €€ TKaHEBbIX KoMIOHeHTaX. KpoBb kak
TKaHb, €€ (opMeHHbIe 3JeMeHThl. KpoBsiHbie MIacTUHKU (TPOMOOIUTHI), HX
KOJIMYECTBO, Pa3Mephl, CTPOCHUE, (PYHKIINH, MPOAODKUTEIILHOCTD KU3HU.

OtBer: CucremMa KpOBU BKJIIOYaeT B ce0s KpoBb, JUMEY, MHUEIOUIHYIO U
TUMGOUIHYI0 TKAaHU OPraHOB KpPOBETBOPEHUS (KPacHOro KOCTHOTO MO3ra,
TUMYyCa, CeNe3EHKH, TUM(ATHUECKUX Y3J0B, JUMGPOUIHYIO TKaHb CIU3UCTHIX
o0osouek). KpoBb — &uaKas TKaHb ME3EHXUMHOTO MPOUCXOKIACHUS, COCTOSIIAs
U3 IUPKYIUPYIOMUX (OPMEHHBIX 3JEMEHTOB M InIa3Mbl. Kak TpaHcmopTHas
CUCTEMa KPOBBH BBIMOIHACT TPOPUUCCKYIO, JBIXATCIbHYIO, PETYSITOPHYIO,
3aIATHYIO ¥ TOMEOCTATHICCKYIO0 (QYHKIIUA. MEXKKIETOYHOE BEIIECTBO KPOBU —
miasma, coctapisitonias 55-60% oobema kpou. OHa Ha 90% COCTOUT U3 BOBI,
octaibHOE - 6,6-8,5% OenkoB (anpOymMuHbl, r00yIUHBI, (GuOpuHoreH) u 1,5-
3,5% n#pyrux OpraHM4ecKMX W MHHEPaIbHbIX coeauHeHui. {dopMmeHHbIe
AJIEMEHTBI KPOBU — SPUTPOLIUTHI, IEUKOIUTHI M TPOMOOIIUTHI.

KpoBsiHble mnacTUHKKA (TPOMOOITUTHI) TIPEACTABISIIOT COOOM  Oe3bsiepHbIC
(dbparMeHThl IUTOIIA3Mbl, OTACIUBIINECS OT METaKapHUOIMTOB — TUTaHTCKHUX
KJIETOK KOCTHOro Mosra. KommuectBo ux B kpoBu 180-32010°/1, paszmep 2-4
MKkM. Kaxnmas T1uiacTMHKAa COCTOMT W3 THAJIOMeEpa, SIBISIONIErocs OCHOBOM
TUTACTUHKHU (COAEPKUT MUKPOTPYOOUKH, MUKPODHUIAMEHTHI, TUIOTHBIC TPYyOOUKU
— muctepubl Tinagkod OIIC), u rpaHynoMmepa — 3€pHBIIIEK, O0pa3yIOIIUX
CKOIUICHME B IIEHTPE IUIACTUHKA WJIA Pa30pOCaHHBIX IO THaloMmepy. B
rpaHyjoMepe OOHApPYXHMBAIOTCSI MHTOXOHJPHH, BKJIIOUCHUS TJIMKOTCHA U
IpaHyJbl ¢ OWOJOTMYECKH AaKTHUBHBIM BellecTBamMu. Ilma3smonemMma wuMeer
TOJICTBIM  CJIOW TJIMKOKaJIMKca, oO0pa3yeT HWHBaruHallid C OTXOASIIUMU
KaHaJIbIIAMH, TaKXKE MOKPBITHIMU TIIMKOKAJTUKCOM. B Ima3monemme cozaepikarcs
TJIMKOTIPOTEHHBI, KOTOPBIC BBITIOJHSIOT (PYHKITUIO TTOBEPXHOCTHBIX PEICIITOPOB,
YYaCTBYIOIIMX B MPOIIECCaX aJre3u U arperaiy KPOBsHBIX TUIACTHHOK.
Pazmuuator 5 BumoB TpoMOOmMTOB: 1) rOHBIE, ¢ 0a30(MIBHBIM THAJOMEPOM U
CIMHUYHBIMU a3ypO(HIBHBIMU TpaHyJIaMu; 2) 3peibie, cO CIab00KCH(DUILHBIM
THAJIOMEPOM M BBIPAXKEHHON a3ypo(HIIbHON 3€pHUTOCTHIO; 3) cTapble, Oolee
TEMHBIC CHHE-(PHOJIETOBOIO OTTEHKA C TEMHO-(HOJETOBON 3EPHUCTOCTHIO. 4)
JIETeHEPAaTUBHBIC C CEPOBATO-CUHEBATHIM THAJIOMEPOM U C CEPOBATO-(PHOJIECTOBOM
3€pHUCTOCTBIO; 5) THUIAHTCKUE, pa3sMep KOTOpbIX B 2-3 pa3za MPEBBIIIAET
HOpMasibHble. KpoBsiHble TUIACTMHKM NPUHUMAIOT —ydyacThe B IIpolecce



CBEpPTHIBaHUS KpOBH. OJTa (YHKIUS OMpEAeNnseTcs HX CIHOCOOHOCTBHIO TpH
MOBPEXKJECHUU COCYJla CKIIEUBAThCS B KOHIJIOMEPAThl U UHUIMUPOBATH MPOIIECC
CBEPTHIBaHUS KPOBH, B pe3yJIbTaTe YETO BOKPYT KOHIJIOMEPATOB BO3HUKAIOT HUTHU
¢bubpunHa. B nporecce cBepThIBaHUSI KPOBU KPOBSIHBIE TUIACTUHKHU BBIJCISIOT PST
BEIIIECTB, CIIOCOOCTBYIOIIMX OCTAaHOBKE KPOBOTEUECHHUS] U  pEreHepanuu
cocyaucToil creHku. [IpoaomKUTEeNbHOCTD KU3HU TPOMOOIIUTa — B CpellHEM 5-8
JTHEH.

Bompoc 19. Tkanm BHYTpPeHHEH Cpeapl: THUCTOTCHE3, Kiaccupukaims,
cpaBHUTEIbHAsE MOP(GOPYHKIIMOHATBHAS XapakTepucTuka. KiieTouHbsle 371eMeHThI
COECIMHUTEILHON TKAHHU.

Otser: I'pynna TkaHel BHYTPEHHEW Cpellbl BKJIIOYAET B ce0d TKAHU CHCTEMBI
KpOBH (KpOBb, TUM(Y, MUETOUAHYIO U TUM(POUTHYIO TKAHU) U COCAUHUTEIbHBIC
TKaHW. Bce OHM pa3BHBAIOTCA M3 ME3EHXHMMBI, YYAaCTBYIOT B IOJACPKAHUU
roMeocTasa M, Kak MpaBWIO, MUMEIT OO0JbIIOE KOJUYECTBO MEXKKIECTOYHOIO
BEIIECTBA, COCTABOM M CBOMCTBAMHM KOTOPOIO ONPENEISIIOTCS (YHKIUU STHX
TKaHe. Tak, KpOBb, MMEIOMAsA JKUJIKOE MEKKIECTOYHOE  BEIIECTBO,
TPAHCIIOPTUPYET IO OpraHU3My Ta3bl, IUTATEIbHBIE BEIIECTBA, NPOAYKTHI
oOMeHa, TOPMOHBI, Y4aCTBYET B TEPMOPETYJISILIMU U BBINOJIHIET pa3HOOOpa3HbIe
3amuTHbIe (yHKUUHA. COENMHUTENbHBIE TKAaHU Y4YacTBYIOT B (OPMHPOBAHUU
CTPOMBI OPTI'aHOB, MPOCIOEK MEXAY APYTMMHU TKaHSMH, AEPMbl KOXKH, CKEJIETa,
BBITIOJIHSIIOT OTOPHYIO, 3aIIMTHO-TPO(PHUUECKYIO0, PET€HEPATUBHYIO (PYHKIHUIO.
CoenunuTenbHble TKaHU JENATCS HA BOJIOKHUCTBIE (pbIXJas, IUIOTHas
HeopOpMIIeHHasd, TUIOTHasE O(OpPMIIEHHAs), COEIUWHUTEIbHbIE TKAaHU CO
CHeuuaIbHbIMM CBOMCTBAMM (PETHKYJApHas, CIM3UCTasi, Oenas u Oypas
KUpOBasi) U ckeneTHsle. llocieqHue BKIIOYAKOT TPU Pa3HOBHUIHOCTH XPSIILEBOU
TKaHU (THAJIMHOBAs, AJIaCTUYECKasi, BOJIOKHUCTAsI), JBE Pa3HOBUIHOCTU KOCTHOMU
TKaHu ((HpUOPO3HO-BOJOKHUCTAS W TUIACTUHYATAs), a TAKXKE IEMEHT U JICHTUH
3yb6a. Pasnuyaror SMOpUOHANBHBIM W TMOCTIMOPHOHAIBHBIA  THCTOTEHE3
COEIMHUTENbHBIX TKaHel. B mpoiecce sSMOpHOHAIBHOTO THCTOT€HE3a ME3EHXUMa
npuoOpeTaeT 4epThl TKAHEBOTO CTPOCHMSI PAHbIIE 3aKJIAJKU JIPYTUX TKaHEH.
[TocToMOpHOHaNBHBII THCTOr€HE3 HAaNpaBlieH Ha MOJJEpKaHHE TKaHEBOTO
rOMEOCTa3a U 3aMEHY OTMUPAIOLIUX KIETOK.

['MaBHBIMM KOMIOHEHTAMH COEIMHHUTENbHBIX TKAaHEW SBISIIOTCS BOJIOKHA
(KonyareHoBbIe,  DJIACTUYECKUE, PETUKYJSIPHBIE), OCHOBHOE (aMopdHOE)
BELIECTBO W KIIETOYHbIE 3JEMEHThl. Pa3HOBUIHOCTH COEIWHUTEIBLHON TKaHU
paznuyaroTcs MexAy COOOH COCTaBOM M COOTHOUIEHHMEM 3THX KOMIIOHEHTOB, a
TaK)Ke (PU3UKO-XUMUYECKUMH CBOMCTBAMU MEKKJIETOYHOrO BellecTBa. Tak, B
PBIXJION BOJIOKHHCTOW COCTUHUTEIHLHOM TKAHU KJIETKH M aMOp(HOE BEIIECTBO
NPEeBAIMPYIOT HAJ BOJIOKHaMH, B IUIOTHOM NpeoOsafaroT BOJIOKHA, ITYyYKU
KOTOPBIX JIeXkKaT MapajijiesibHO (IJI0THAs Oo(opMIleHHAas COSAMHMUTENIbHAs TKaHb)
WM B Pa3HbIX HAapaBleHUsAX (TUI0THAS Heo(popMIIeHHAs! COeTUHUTENbHAS TKAHBb).
TBepaas KOHCHUCTEHLMs MEXKJIETOYHOIO BELIECTBA CKEJIETHBIX TKaHEW (M3-3a
MUHEPATU3alUU B KOCTHBIX TKAHSIX WU OOJIBIIOrO KOJIMYECTBA CBA3AHHOM BOJIbI
B XPSILIEBbIX) MO3BOJIIET WM BBINOJHATH ONOpHYIO (yHKIU0. Kietounsie
AJIEMEHTBhl COEAMHUTENIbHBIX TKaHEeW BKJIIOYAIOT TKAHEOOpa3yrouue KIETKU



(pubpobnacter u (HUOPOLUTHI B BOJOKHUCTBIX COCAUMHHUTEIBHBIX TKaHIX,
XOHAPOOJACThl U XOHAPOLMTHI B XPSILEBBIX, OCTEOOJACTHI M OCTEOIHUTHl B
KOCTHBIX), HPOAYLHPYIOIIHE KOMIIOHEHTHI MEXKJIETOUYHOTO BEIIECTBA; KpOME
TOrO, B COCTaBE€ ATUX TKaHEH MOTYT MPUCYTCTBOBATh KIETKH KPOBETBOPHOTO
IPOUCXOXKACHUS (Ty4yHbIE, IIa3MaTHU4Yeckue, Makpodaru, JEHKOLUUTHI), KIETKH
COCYIUCTON CTEHKU (SHAOTEIMOLUTHI, MEPULMTHI, aJBEHTUIMAIbHBIC KIETKH),
MHOTIa TUTMEHTHBIE U )KUpOBbIe KieTkn. Hanbomnee GoraTblil KI€TOUHBINA COCTaB
XapakTepeH JUIsl PHIXJION BOJIOKHUCTOW COETMHUTEIHHON TKaHU.

Bomnpoc 20. Koctueie tkanu. MopdodyHKImoHanpHas XapakTEepUCTUKA U
kinaccudukanus. [Ipsmoit u HenpsiMoil ocTeoreHe3. Pereneparust u Bo3pacTHBIC
VU3MEHEHHS.

OtBeT: KocTHbBIE TKaHU — CTIEIUATU3UPOBAHHBIN TUI COCTMHUTEIBHBIX TKAHEH C
BBICOKOM  MUHEpalM3alued  MeXKIeTo4Horo  BemiectBa  (okomo  70%
HEOPTraHWYECKUX COCAMHEHUM, TJIaBHBIM o00pa3zoMm (ocdaroB Kaibiums).
Opranuyeckoe BEIIECTBO — MAaTPUKC KOCTHOM TKaHW — IMPEICTABICHO B
OCHOBHOM Oe€JIKaMu KOJUIareHoBoro tuma. OpraHuyeckue U HEOpraHWYEeCKUe
KOMIIOHEHTBI B COUETAaHUU JPYT C APYIOM ONPEAEISAIOT MEXaHUYECKUE CBOWCTBA
— CIIOCOOHOCTh COTNPOTUBIIATBCA PACTSKEHUIO, CkaTthio u Ap. M3 Beex
PA3HOBHUJIHOCTEN COCAMHUTENIbHBIX TKAHEW KOCTHAs TKaHb oOyiajiaeT Haunbosee
BBIPOKEHHBIMU OMOPHOM, MEXaHWYECKOW, 3alllUTHOM (QYHKIUIMHU, a TaKKe
SABJSETCA JAeno cojied kameius, dochopa u ap. KieTku KOCTHOM TKaHM —
OCTEOIUTHI (OKPYKEHBI MATPUKCOM, COCIUHSIOTCSI OTPOCTKAMHU, IPOXOASAIIUMU B
KOCTHBIX KaHaJblaX), OCT€00JACThl U OCTEOKJIACTHI (B HAJIKOCTHHUIIE, 3HIOCTE,
MePUBACKYJISIPHON CcOeAMHUTENbHONM TKaHu). (OcTeo07acThl CHUHTE3UPYIOT U
MUHEPAIU3YIOT KOCTHBIM MAaTpPUKC, OCTEOKJIACThl (MHOTOSAJEPHBIE KIIETKH
MOHOILIMTAPHOTO MPOUCXOXKIIEHUS) Pa3pyLIalOT €ro, OCTEOLMUTHl MOAIEPKUBAIOT
romeocTta3 KOCTHOM TkaHH. CyllecTBYeT JABa OCHOBHBIX THIIA KOCTHOM TKaHU:
rpyOOBOJIOKHUCTasE U IUIacTUHYaTas. B rpyOOBOJIOKHUCTON KOCTHOM TKaHU
KOJUIar€HOBBIE BOJIOKHA 00Pa3yIOT TOJICThIE, HEYTIOPSA0UYEHHO JICXKAIUE MMyYKH, a
B IUTACTUHYATOM BOJIOKHA TOHKHUE W YJIOXKEHBI ApaJIEIbHO APYT IPYyTy, 00pa3ys
KOCTHBIE TIJIACTUHKH.

[IpsiMoit ocTeoreHe3 XapakTepeH IJisi pa3BUTHS TPYyOOBOJIOKHUCTOM KOCTHOU
TKaHU TpuU O0Opa30BaHMM IIOCKUX KocTel. Mmer B Heckoibko craawii: I.
OO0pa3oBaHue CKEJIETOTEHHOTO OCTPOBKA - B MECTaxX pa3BUTHUS Oyaylled KOCTH
OPOUCXOJUT  OYArOBOE  PA3MHOKEHHME  ME3CHXHMHBIX  KIETOK M HX
muddepeniiupoBka B octeobsactel. II. OcTeomanass craauss — OCTEOOJACTHI
OTKJIQJBIBAIOT OpPraHWYECKUH KOMIIOHEHT MAaTpUKCa, HEKOTOpPbIE KIETKU
3aMypOBBIBAIOTCSI B HEro W craHoBATcs octeorutamu. 1. Kameuudukarus
MEXKJIETOUHOTO BEUIECTBA M O0pa3oBaHUE TpyOOBOJIOKHUCTOM KocTH. V.
3amenienne TPyOOBOJOKHUCTOM KOCTHOM TKAaHM TUIACTUHYATOM, pa3BUTHE
KOTOPOU CBSI3aHO C Pa3pyLICHUEM YYACTKOB KOCTH OCTEOKJIACTaMHU U BPACTAHUEM
KPOBEHOCHBIX COCY/IOB, BOKPYT KOTOPBIX OOpa3yloTCs KOCTHBIE IIJIACTHHKH.
Hempsimoit  ocTeoreHes xapakTepeH Uil Pa3BUTUA TPyOUaThIX KOCTEH.
[TepBoHaYaIbHO 3aKJIaBIBACTCS MOJACID OyyIIeld KOCTH U3 THATMHOBOTO XPsIIla
c Hagxpsamuuied. Pa3Buthe Koctm HaumHaeTcss B oOmactu  nuadusa
(mepUxXOHApPaTIbHOE OKOCTEHEHHE) C Pa3pacTaHHEM KPOBEHOCHBIX COCYJIOB U
nudepeHIMpOBKOM  0CTe00acTOB,  OOpa3yloIIMX  KOCTHYIO  MAaHXXETKY



(mepBUYHBIN LIEHTP OKOCTeHeHus). OOpa3oBaHNE KOCTHOW MAaH)KETKH HapyIIaeT
MUTaHUE Xpslla, B LEHTpe auadusza BO3HUKAIOT AUCTPOPHUUECKHE H3MEHEHHS.
[TosiBeHrE OCTEOKIIACTOB CIIOCOOCTBYET MPOPACTAHUIO KPOBEHOCHBIX COCYIOB U
0CcTe001acTOB - 00pa3yr0TCs OYaru SHA0XOHAPATLHOTO OKOCTEHEHUS (BTOPUYHBIE
HEHTPbI). XOHAPOIMTHI HAa TpaHulle dnuduza u nuadusza coonparoTcsi B KOJIOHKY,
B KOTOPOM UIYT JIBa MPOTUBOIIOJIOKHBIX MpoOIlecca - pa3MHOKEHUE U POCT KIIETOK
B JUCTAIBbHBIX OTAeNax JAuaduza W AUCTpodUYECKHE TMPOIEeCcChl B
IpOKCUMaIbHOM OTAese. HanxpsiHuia npespamniaercsi B HaAKOCTHUILY, 32 CUET
HEE KOCTh pacTeT B MUpHUHY. PocT B nnuHy (mpubnu3utenbHo 10 20-JETHOTO
BO3pacTa) o0ecrneunBaeTcs XpAIEBOi TKaHbIO MeTaQHU3aPHOH MIIACTUHKY.
@U3HONOrMYecKass pereHepanusi KOCTHBIX TKAHEW NPOUCXOJUT 33 CUeT
OCTEOr€HHBIX KJETOK B HAJKOCTHMIIE, SHIAOCTE M KaHalax ocTeoHOoB. [lpum
MOCTTPaBMaTHUECKON pereHepaly OCTeOreHe3y MpeAIIecTByeT (OpMUPOBAHHE
COEIMHUTEIIbHOTKAaHHOM MO30JIM, B TOJIIIE KOTOPOM MOTYT OOpa3oBBIBATHCS
XpsAlEeBble 0TpocTKH. OccuuKanmus B 3TOM ClIydae HAET MO0 TUIy BTOPUYHOTO
(menpsimoro) ocreoreHe3a. C BO3pacTOM KOCTHasi TKaHb IPETEPIIEBAET
U3MEHEHUS B CTPOCHHMHM, KOJIMYECTBE U XMUMHUYECKOM COCTaBE MATpUKca. Y JIWIL
crapuie 40-45 ner pezopOuus mpeobiagaeT Haja MPOLIECCOM KOCTEOOpa30BaHMUs,
KOCTHAsl TKaHb CTAaHOBUTCSI 00Jiee XPYNKOU U JIETKO TPaBMUPYETCSI.

Bompoc 21. MopdodyHkiuronansHas XapakTepucTuka H Kiaccuuxaus
BOJIOKHUCTOW COCAUHUTEIBHON TKAaHU. MEXKIETOUHOE BEIIECTBO PHIXJION
COCIMHUTEILHON TKaHU: CTPOCHHUE, XUMUUYECKHUH COCTaB U MPOUCXOXKICHUE.
OuodpUIIIOreHes.

OtBer: [7aBHBIMM KOMITOHEHTAMHU BOJIOKHHUCTBIX COCAMHHUTEIBHBIX TKaHEH
SBJISIIOTCSL  BOJIOKHA, OCHOBHOE (aMop(dHOE) BEIIECTBO, WIparoIiee poJib
MHTETPaTUBHO-Oy(depHONH MeTabOIUYEeCKOl Cpellbl, M KIETOYHBIC JJIEMEHTHI,
CO3JIal0IIME MW  NOJJEPKUBAIOIINE  KOJIMYECTBEHHOE U  KA4eCTBEHHOE
COOTHOIIICHHE COCTaBa HEKJIETOYHBIX KOMIIOHEHTOB. PbIxiass BOJOKHUCTas
COCIMHUTENIbHAS TKAaHb BBIMOJIHSIET B OCHOBHOM 3alllUTHO-TpO(UUYECKHE
dbynkuuu. AMopdHOE BEIIECTBO B HEW MPEBATUPYIOT HaJ BOJOKHAMH, KJIETKU
JI0OCTaTOYHO MHOTOYMCIIEHHBI W pa3HooOpa3Hel 1o cocraBy. [lmoTHbIE
BOJIOKHUCTBIC COCIUHUTEIbHBIE TKAaHU BBIMOIHSIIOT TPEXKE BCEro OMOPHBIE U
Mopdorenerndyeckue GyHkimu. OHU XapaKTepU3yrOTCs MpeodIaaHueM BOJIOKOH
M HE3HAUUTEJIbHBIM KOJMYECTBOM KJIETOYHBIX JJIEMEHTOB M OCHOBHOIO
aMmopdHOro BemlecTBa MEXKJIy HUMH. B 3aBUCMMOCTH OT Xapakrepa
PACIIOJIOKEHUST BOJIOKHUCTBIX CTPYKTYpP 3Ta TKaHb MOAPA3ACISAETCS HA TUIOTHYIO
Heo(OpMJIEHHYIO (MTYYKH BOJIOKOH JIEKAT B Pa3HBIX HAMPABJICHUSAX) U IUIOTHYIO
odopmIIeHHYIO (ITyYKH BOJIOKOH JIeKaT MapaJlieIbHO).

Prixnas coequHUTENbHASI TKAaHb COMTPOBOXKIAET KPOBEHOCHBIE COCY bl M BMECTE C
HUMH 00pa3yeT CTPOMY OpPTraHOB, a TaKXKE€ paCIOaraeTCs TMOJ SMUTETUSIMHU.
YyactByeT B (HOPMUPOBAHWH OPTraHOB, JUMUTHUPYS HX pasMmepbl U Gopmy, B
TpopUIECKOM OOCCIECUCHHH OpraHa, SBJSETCS AapeHONW BOCHAIUTEIHHBIX
mpoiieccoB.  XapakTepu3yeTcsi  pa3HooOpasueM  KIETOK H  Pa3BUTHIM
MEKKJIETOUHBIM  BellecTBOM. [IpoaylieHTaMu  MEKKJIETOYHOrO  BEIIECTBa
saBistoTCs (puOpoOmacTel. B ero cocraB BXOAAT KOJIAr€HOBBIE, AJAaCTHYECKUE U
PETUKYJIIpHbIE BOJIOKHA, TMOrPY>KEHHbIE B OCHOBHOE BemecTBO. (OCHOBHOE
BEILIECTBO OOpa30BaHO M3 MPOTEOTJIMKAHOB U TJIMKOMPOTEUHOB. YTJIEBOJHOM



YaCThIO TMPOTEOTVIMKAHOB, KOBAJICHTHO CBS3aHHOW C OEIKOBBIMH MOJICKYJIAMH,
SBIITIOTCSL  CyJb(haTUpOBAaHHBIE TIMKOAMUHOTJIMKAHBI -  TemapaHcyibdar,
nepMaraHcyibhar,  XOHAPOUTHUHCYIb(paT.  [mamypoHoBas  ruciora  —
HEeCyTh(aTUPOBAHHBIA TIIMKO3aMUHOTIIMKAH, CYIIECTBYET B TKaHH B CBOOOIHOM
BUje. [ mKompoTrenHbl — O€JKH, CBS3aHHBIE C OJUTOCaXxapuaamMu (TEKCO3BI,
MaHO3bl, (PYKTO3bl) — B YaCTHOCTH, (PUOPOHEKTHMH M JIAMHUHUH. 3a CUeT
OOJBIIOTO KOJMYECTBA BOJBI, CBA3AHHOW C TIMKO3aMHUHOTJIIMKaHAMH, OCHOBHOE
BEIICCTBO HMMEET TOIYKUAKYI0 KOHCHUCTCHIIMIO W CIIOCOOHO OOecrednBaTh
nudPy3uro BEMIECTB U3 KPOBEHOCHBIX COCYI0B. KoutareHoBbIe BOJIOKHA COCTOST
13 KoJulareHa | tumna, MOJIEKYJIIpPHONM OCHOBOM 3J1aCTUYECKOTO BOJIOKHA SIBJISIETCS
Oesok »nacTuH, a petukyiasipHoro — koyareH III Tuma. OOpaszoBanue
KOJUTar€HOBOTO  BOJIOKHA  BKJIIOYAae€T  BHYTPUKICTOYHBIA  dTam  (CHHTE3
MOJIATICTITUTHBIX IIETIeH MPOKOJUIareHa, UX THAPOKCHIMPOBAHUE M O0BEIUHEHUE
B TPOWHYIO CHHpPATb, TJIWKO3WIMPOBAHWE W CEKPEIHMIO) M BHEKJICTOYHBIN
(OTHIETUIEHHE  KOHIIEBBIX  AMHUHOKHUCIOTHBIX  IOCJIEIOBAaTEIbHOCTEH  C
oOpa3oBaHHEM TPOIMOKOJUIareHa, camocbopka mnporopuldpmii, oObeAUHEHUE
npotodubpmiLt B puOpuiisl M GUOPUILIT B BOJIOKHA C YUYaCTUEM IIIMKOTPOTEHHOB
Y TJIMKO3aMUHOTJIMKAHOB OCHOBHOTO BEIIIECTBA).

Bompoc 22. MopdodyHkiMoHansHas XapakTEepPUCTHKA, Kilaccuukamus u
THUCTOTEHE3 CKENEeTHhIX TkaHed. CTpoeHue U (PUBMKO-XUMHUYECKHE CBONCTBA
MEKKJIETOUHOIO BEIIECTBA XPAIMIEBOM M KOCTHOM TKaHed. Bo3pacTHble
W3MEHEHHUS.

OtBeT: CkeneTHble TKaHM — 3TO PA3HOBUIHOCTh COCAMHUTEIBHBIX TKAaHEH C
BBIPAKEHHOM OMOPHOM, MeXaHW4YeCKOW (yHKIMEH, 00yCIOBIEHHON HalIUYueM
IJIOTHOTO MEXKKJIETOYHOTO BEIIECTBA: XPSIIEBbIE, KOCTHBIE TKaHU, JIEHTHUH U
neMmeHT 3yo0a. [lomumo rinaBHOM (PyHKIUM, OHU TPUHUMAIOT y4acTHE B BOJHO-
COJIEBOM OOMEHE BEILECTB.

XpsllieBble TKAHU BXOASAT B COCTaB OPraHOB JIbIXaTeJIb "HOW CHUCTEMBbI, CyCTaBOB,
MEXIO3BOHOYHBIX JTUCKOB U JIp., COAEPKAT KIETKU —XOHJIPOLMTHI (BHYTPH) U
XOHJIpOOJacThl (HA TOBEPXHOCTH) M OOJIBIIOE KOJIMYECTBO MEKKIETOYHOTO
BEIlleCTBa, cojepxamero kowiareH Il Tuma um NpOTEOrIMKAHOBBIE AarperarThbl.
Bopna, cBs3aHHas ¢ TPOTEOTJIMKAHOBBIMHM arperaTaMu, HOPHUAACT XPSIIEBBIM
TKaHSIM YIPYrocTh. Pa3nuyaroT TUaIuHOBYIO XPSLIEBYIO TKaHb (B MaTpPHUKCE
npeo0JialaloT  MPOTEOTJIMKAHOBBIE — arperathbl, cojepxkanue Boabsl 70%),
AJaCTUYECKYI0 (Colep)kKaHuEe KOJUIareHa U MPOTEONNIMKAHOB HUXKE, HO
MPUCYTCTBYIOT JJIACTUYECKHE BOJOKHA) M BOJOKHUCTYHO (COACPKHUT MyYKHU
BOJIOKOH M3 KoyutareHa I tumna). biaarogapsi 0COOEHHOCTSIM XUMHUUYECKOTO COCTaBa
MaTpuKCca THUAJIMHOBAas XpsAIleBas TKaHb O00JaJaeT BBICOKON YNPYTOCThHIO,
ajacTUyecKkass — TMOKOCTBIO U PACTSHKUMOCTBIO, BOJOKHHCTAash — MPOYHOCTHIO.
XpsilleBasi TKaHb HE MMEET KPOBEHOCHBIX COCYAOB, a MUTATEIbHBIC BELIECTBA
mubGYHIUPYIOT U3 OKPYIKAIOIIEH €€ HAAXPSAITHUIIHI.

HNcTouHnKOM pa3BUTHS XPSAIIEBbIX TKAHEW SBIKIETCA Me3eHXuMma. B xoxe
TUCTOT€HE3a XpAIlla KIETKM ME3E€HXUMbl TEpPAIOT OTPOCTKH, YCHIIEHHO
pasMHOXatoTcst U auddepeHnupyrorcs B XoHApoOisacTel. OHU  HAYWMHAIOT
CUHTE3UPOBaTh M OTKIAJbIBaTh KOJUIAT€H M, 3aMypOBBIBAsICb B MAaTPHKC,
CTaHOBSTCSA XOHIpomuTamMu. B pampHeimemM— B craguu auddepeHIInpoBKU
XpSIIEBOA TKAHU — XOHJAPOIMTHI MPUOOPETAIOT CHOCOOHOCTh CHUHTE3UPOBATH



INIMKO3aMUHOTIMKaHbl. [lo Mepe crapeHust opraHu3ma B XpSIIEBOM TKaHU
YMEHBIIAIOTCS  KOHLIEHTPALMs MPOTEOIIMKAHOB W CBSI3aHHasgd C  HHUMH
ruipopunbHOCTh. OCnabiA0TCsT MPOLECChl PAa3MHOMXKEHUS XOHJPOOJIAcTOB U
MOJIOABIX XOHAPOLUMTOB. MAaTpHUKC CTaHOBHUTCS MEHEE IPOHHMIAEMBIM U B
TMQJIMHOBOM XPSILE MOXKET IMOJABEPTaThCsl MUHEPAI3ALMH.

KocTHbIE TKaHM — 3TO CHENUAIM3UPOBAHHBIA THUIl COCIMHUTEIBHOW TKaHU C
BBICOKOM  MHMHEpAIM3ALMEN  MEXKJIETOYHOTO  OpPraHUYEeCKOTrO  BEIIECTBA,
cojepkauiero okoio 70 % HeopraHMYeCKHX COEAUHEHMH, TJIAaBHBIM 00pa3oM
docharoB kampiuss. OpraHudeckoe BEIIECTBO IMPEACTAaBICHO B OCHOBHOM
OenkaMu KoJutareHoBoro tumna. OpraHndeckre U HeOpraHMUYeCKUe KOMIIOHEHTHI B
COUYETaHHH JIPYT C IPYrOM ONPEACIIAIOT MEXaHUUECKHUE CBOMCTBA — CIIOCOOHOCTD
CONIPOTHUBIIATHCA PACTSKEHMIO, CXaTuio u  Ap. M3 Bcex pasHOBHIHOCTEU
COCTMHUTENbHBIX TKaHeW KOCTHas TKaHb OO0JaJaeT HamOoJee BBIPaKEHHBIMU
OMOPHOM, MEXaHUYECKOM, 3aIUTHON (PYHKIUSAMHU, a TAKXKE SABISECTCA JENO COJIeH
Kajbiusi, ¢ocpopa u np. KiueTku KOCTHOM TKaHM — OCTEOLUTHI (OKPY>KEHBI
MaTpPUKCOM, COEIMHSAIOTCS OTPOCTKaMH, MPOXOISAIIMMU B KOCTHBIX KaHAJIbLIAX),
0CcTe00JaCThl M OCTEOKJIACThl (B HAJAKOCTHHUIE, 3HJIOCTE, IEPUBACKYJIAPHOU
COEIMHUTENBHOM TKaHH). OCTe001acThl CHHTE3UPYIOT U MUHEPAIN3YIOT KOCTHBIN
MaTpPHKC, OCTEOKJIACTHI (MHOTOsIIEpHBIE KJIETKH MOHOLIUTAPHOTO
IPOUCXOXKJEHUSA) pa3pylIalOT €ro, OCTEOLMTHI IOJECPKUBAIOT TOMEOCTA3
KOoCTHOM TkKaHu. CymiecTByeT [JIBa OCHOBHBIX THIIA KOCTHOM  TKaHU:
rpyOOBOJIOKHUCTasE U IUIacTUHYaTas. B rpyOOBOJIOKHHCTONH KOCTHOM TKaHU
KOJUIAr€HOBBIE BOJIOKHA 00pa3yIoOT TOJCThIE, HEYNOPSJOUEHHO JISKAIUe MyYKH, a
B IJIACTUHYATON BOJIOKHA TOHKHUE U YJIOKEHBI MapaJJIebHO APYT IpYyry, o0pa3ys
KOCTHBIE TUIACTUHKH.

KoctHble Tkanu 1npu  oOpa3oBaHMM  IUIOCKMX  KOCTEM  pa3BHUBAIOTCA
HETIOCPEACTBEHHO u3 ME3EHXUMBI (npsamoit OCTEOreHe3) IyTEM
TP GEepeHIUPOBKU KIETOK B OCTE00JIACThl, OTJIOXKEHHUS M MUHEPATU3aluud UMU
MaTpUKca M TOCJIEIYIOIIero 3aMelleHus 00pa30BaBILIEHCS TI'pyOOBOJIOKHUCTON
KOCTHOM TKaHU IIacTUHYATON. TpyOuaThie KOCTH 00pa3yoTCs MyTeM HEMPSIMOTO
OCTEOreHe3a, BKIIIOYAOIIET0 (POPMUPOBAHUE XPSIIECBON MO OYyIyIIel KOCTH
(M3 TMaTUMHOBOIO XpAIla), TMOSABICHHE OCTE00JaCTOB B  HAIXPALIHUIIE,
oOpa3oBaHHe BOKpYr auadu3a KOCTHON MaH)KETKH, Hapyllawoolled TUTaHHe
Xpsla (MepuxoHApaIbHOE OKOCTEHEHHUE), JIETeHEepaluio XpAIIEBOM TKaHH, €€
pa3pylleHHe M 3aMeIleHHe KOCTHOW (SHXOHJIpanbHOEe oOKocTeHeHue). C
BO3PACTOM KOCTHasl TKaHb MPETEPIIEBAECT U3MEHEHUSI B CTPOCHHUH, KOJIMYECTBE U
XUMHUYECKOM cocTaBe Matpukca. Y jui crapme 40-45 ner pe3opOums
npeobJiajaeT HaJ MPOIECCOM KOCTeOOpa3oBaHMS, KOCTHAs TKaHb CTAHOBUTCS
0oJiee XpyMnKOH U JIETKO TPaBMUPYETCH.

Bormpoc 23. Prixnas BOJIOKHHUCTast COCIMHUTEJIbHAS TKaHb.
MopdodyHkimonanbHas xapakTepucTuka. MeXKIeTOYHOE BEIIeCTBO, CTPOCHUE
u 3HaueHne. PuOpoOIACTHI U UX POJIH B 00pa30BaHUM MEKKIIETOYHOTO BEIIECTBA.
OtBer: Prixylas  BOJOKHUCTas COCAMHHUTENbHAsS TKaHb  COMPOBOXKIIAET
KPOBEHOCHBIE COCYJIbI U BMECTE€ C HMMH 00pa3yeT CTpOMYy OpPraHOB, a TaKke
pacrmoyiara€Tcsi TOJ OJNUTEIUSMHU. Y4YacTByeT B (OPMUPOBAHWUU OPTaHOB,
JUMUTHPYST UX pasMepsl U (opmy, B TpoduueckoM obOecreueHun oprasa,
SABIISIETCS apeHoun BOCIAJIUTENIbHbBIX MPOLIECCOB. Xapakrtepusyercs



pa3HOOOpa3reM KJIETOK W PA3BUTHIM MEXKICTOYHBIM BEIIECTBOM, B KOTOPOM
npeobnagaer amMop(HBIA KOMIIOHEHT, a BOJIOKHAa MAJOYMCICHHBI M JIeKar
HeynopsioueHHO. OCHOBHOE BEIIECTBO OOpa30BaHO W3 MPOTEONVIMKAHOB U
[JIMKOTPOTEUHOB. YTIEBOJHOM YaCcThIO MPOTEOTIMKAHOB, KOBAJICHTHO CBSI3aHHOMU
¢ OETKOBBIMU MOJIEKYJIaMU, SIBJISIIOTCA CyJIb(aTUPOBAHHBIE TTTMKOAMUHOTIIMKAHBI
- TremapaHcyibdaT, aepMaraHcyibdaT, XOHIpoUTUHCYIbGAT. [HamypoHoBas
TUCJIOTa — HEeCyJIb()aTUPOBAHHBIN TIUKO3aAMUHOTJIMKAH, CYIIECTBYET B TKaHU B
cBOOOJHOM BuJe. ['NuKOMpoTenMHBI — OEJIKU, CBSI3aHHBIE C OJUTrOcaxapujiaMu
(rexco3bl, MaHO3bI, PPYKTO3bI) — B YaCTHOCTH, (PUOPOHEKTHH U JIAMUHUH. 3a CYET
OOJIBITIOTO KOJIMYECTBA BOJIbI, CBS3AHHOW C TJIMKO3aMHHOTJIMKAHAMHU, OCHOBHOE
BEIIECTBO HMEET TMONYXUAKYI0O KOHCHUCTEHIIMIO W CIIOCOOHO o0ecreynBaTh
¢ y3uIo BEIIeCTB U3 KPOBEHOCHBIX cocy0B. KosareHoBbie BOJOKHA COCTOSIT
u3 KojutareHa | Tuma, MMEIOT BHJ BOJHOOOPA3HO HM3OTHYTHIX, OKPYTJBIX WA
VIUIOMIEHHBIX B CeUeHWU TsDKeH. OHU MPAKTUYECKA HEPACTSKUMBI M TPUIAIOT
TKaHU TPOYHOCTh. MOJEKYISIPHOU OCHOBOM 3JIACTMYECKOTO BOJIOKHA SIBIISIETCS
OeJIOK d3JIacTHH, KapKac BOJIOKHa oOpa3oBaH MHKpopuOpuuiamu u3 Oerka
¢ubpuwmHa (B 3pesniom  BosiokHe 90% oamactuna u 10% ubpumimza).
DOnacTUYeCKUe BOJIOKHA AaHACTOMO3HMPYIOT JpYyr ¢ JIpyroM, UX HaJIu4due
AIACTUYECKUX BOJOKOH OMNPENEsSeT 3JACTUYHOCTh W PACTSHKUMOCTh TKaHHU.
PetukyispHeie BOnOKHa, cocrosmue w3 KojulareHa III tuma — TOHKME,
BETBSIIHECS, 00Pa3yIOT CETh.

KoMIIOHEHTBI ~ MEKKJIETOYHOTO  BelecTBa O€lkd  (KOJUIareH, JJIacTHH,
NPOTEOTJIMKAaHbl,  [JIMKONPOTEWHBbI)  oOpa3ytorca  QuOpobOiacraMu  —
TKaHEOOpa3yIoIUMU KJIETKaMU COEIUHUTEIbHON TKaHu. PuOpobdsacTt — 3TO
0TpocTYaTasi, BepeTeHOOOpa3Has UM paciijlacTaHHas KJIeTKa pazMepoM okoso 20
MKM. B cooTBeTcTBHM CO cBOMMH (QYHKIUSIMH OH UMEET PHIXJIOC SyXPOMATHIHOE
AIPO C SAPBIIIKOM, XOpOWIO pa3BUTYIO rpaHyispHyro OIIC um kommiekc
lompmxu. B muTomnasme pacmoyiaraloTcss MHUKPO(HIIaMEHTHI, COJepiKalne
aKTUH W MHUO3WH, 4YTO OOYCIIOBIMBAET CIOCOOHOCTh KIJIETOK K JIBIIKCHHIO.
JIBwkenne (QuOpoOIACTOB CTAaHOBUTCA BO3MOXKHBIM  TOJBKO TMOCJHE HX
CBS3BIBAHUSI C OMOPHBIMH  (DUOPWILIIPHBIMH  CTPYKTYpaMHU C  TTOMOIIBIO
budpoHeKTHHA — TJIMKONPOTEMHA MEKKJIETOYHOTO BEIIIECTBA,
00€eCIeunBaONIETO a/IFe3UI0 KJIETOK M HEKIETOUYHBIX CTPYKTYP.

Bomnpoc 24. Poixmas BOJIOKHUCTAast COCIMHUTENIbHAS TKaHb.
MopdodyHkimonanbHas xapakrepuctuka. Makpodaru, CTpoeHUe U UCTOYHUKHU
pazButus. Ilonarue o Makpodarmyeckoit cucreme. Bknaa pyccKuMX y4deHBIX B
TUCTO(PHU3NOJIOTHIO COEIUHUTENBHBIX TKAHEH.

OtBer: PhIXiIass  BOJIOKHUCTas  COCAMHUTENbHAs TKaHb  COIMNPOBOXKIAET
KPOBEHOCHBIE COCYJbI U BMECTE€ C HUMH OOpazyeT CTpOMY OpPraHOB, a TaKke
pacrojaraercsi MOj SIUTEIUSIMH. Y4YacTBYeT B (POPMHpPOBAHMHM OpPraHOB,
JUMUTUPYS UX pa3sMmepbl U (QopMy, B TpPOPUYECKOM OOCCIECYCHUH OpTraHa,
ABJISIETCS apeHou BOCITAJINTEIIBHBIX IIPOLIECCOB. Xapakrepusyercs
pa3HoOOpa3ueM KIETOK U Pa3BUTBIM MEXKKJIETOUYHBIM BEIIECTBOM, B KOTOPOM
npeobsagaer aMOp(HbBIN KOMIIOHEHT, a BOJIOKHA (KOJIIIar€HOBbBIE, 3JIAaCTHUECKHE,
PETUKYJISIPHBIE) MAJIOYHUCIIEHHBI U JIEKAT HEYNOPsAA04YeHHO. OCHOBHOE BELIECTBO
00pa3oBaHO U3 MPOTEOTJIIMKAHOB M TNIHUKONPOTenHOB. KosmareHoBble BOJIOKHA
COCTOAIT U3 KoJulareHa | tumna, MOJIEKYJIIpHOM OCHOBOM 3JIaCTUYECKOI'O BOJIOKHA



ABJIAETCSI OEJIOK 3JIACTHUH, a PETUKYJsApHOro — koyuareH III tuma. Knetounsie
3JIEMEHTHI BKIIIOYAIOT TKaHeoOpasyromue KieTku (pudpodraacTsl u GUOPOLUTEI),
KJIETKH KPOBETBOPHOT'O MPOUCXOXKACHUS (TyUHbIE, IUIa3MaTHUECKHUE, Makpodaru,
JEUKOLMTHI), KIETKH COCYJIUCTOW CTEHKH (SHAOTEIMOLUTHI, IEPULIUTHI,
a/JIBEHTULIMAJIbHBIE KJIETKH ), UHOTJa IUTMEHTHBIE U )KUPOBBIE KIIETKU.
Maxkpodaru - akTUBHO (ParoUTHPYIOIIME KIETKH, KOTOpPbIE pPa3BUBAIOTCS W3
MOHOLIMTOB KpOBU. VMIMEIOT HenmpaBWiIbHYI (OpMy, IUIOTHBIE siApa OBAJIBHOM,
OKpyTJIoi ninu 6000BUIHONW (POPMBI; B LUTOIIA3ME MHOTO JIU30COM, (parocoM u
NUHOIMTO3HBIX MY3BIPBKOB, YTO OTPaXaeT CHEUUaJU3alHi0 KIETOK Ha
daromuTapaoii ¢yHkiuu. Makpodarn y4acTBYIOT B PETYJSIUU TKaHEBOTO
rOMEOCTa3a, BOCHAIMTENIbHBIX M WMMYHHBIX PEaKIUSAX, MPOTUBOOIYXOJEBOM
UMMYHHUTETE, CEKPETHPYIOT OMOJOTHYECKH AKTHUBHBIE BEUIECTBA, PETYIUPYIOT
perenepamio. Dopmbl MposBIEHUS 3alUTHOM GYHKIUH Makpodaros: 1)
NOTJIOIIEHUE M JallbHEWIlee pacUIeIVICHHEe WA H30JALHS  4yKEPOJHOTO
MmaTepuaina; 2) o00e3BpeKMBaHHUE €ro IpH HEMOCPEACTBEHHOM KOHTaKTe; 3)
nepenaya MHGOPMallMM O YYKEPOJHOM Marepuajie MMMYHOKOMIIETEHTHBIM
KJIeTKaM; 4) OKa3aHHe CTUMYJMPYIOLIEro BO3JCHCTBUS HA JIPYryI0 KJIETOYHYIO
NOMYJIALUIO 3aIIUTHOW CHCTEMBI OpraHU3Ma.

Bce knetku ¢ ¢aronurapHOil aKTHBHOCTBIO, MPOUCXOIAIINE U3 MOHOIMTOB U
YUYacCTBYIOIIME B 3AIUTHBIX PEAKIUAX, COCTABIAIOT MaKpO(arnuecKyro CUCTEMY
opranuszma. K Hell oTHOcATCS cBOOOIHbIE Makpodaru (peIXJI0H COeAMHUTEIbHON
TKAHHW, CEPO3HBIX TMOJOCTEH, BOCHAJIUTENBHBIX 3KCCYJAaTOB, aJbBEOJSIPHbBIC
Makpo(daru Jerkux) U (PUKCHUpOBaHHbIE (Makpo(arn KpPOBETBOPHBIX OPIaHOB,
ocTeokiacTel, kieTku Kyndepa u Jlanrepranca, MUKpOIIIns).

W3yueHue coequHUTENbHOW TKaHM ObLIO Hawyatoe B Hauyane 20-ro Beka A.A.
MakcuMOBBIM M TPHOOPEIIO IIMPOKHI pa3Max B COBETCKHUI nepuo. B ocHoBHOM
OHO BEJETCCS MO JBYM HaIpaBJICHUSM: IIEPBOE BBIPAKAECTCS B MIMPOKHUX
CPaBHUTEIBHO-TUCTOJIOTHYECKUX HCCIIEIOBAHUSX COCIMHUTEIBHONM TKaHU U
kpoBu (C.B. Mscoenos, A.A. 3aBap3un, ®.M. Jlazapenko, E.C. lanunu, I'.B.
Acoun, I'K. XpymoB u ap.), BTOpoe — B H3YYCHUH THCTOPU3HOJIOTHH
COCIMHUTEIIBHON TKAaHW PAa3JIMYHBIX OPTraHOB U CHCTEM, a TAK)KE €€ M3MEHEHUH
MO/l BJIUSIHUEM HEPBHBIX W SHAOKpUHHBIX (akTopoB (B.I. Emnucees, T.A.
I'puropeeBa u ap.). C 3TMMH HanpaBJICHUSAMHU JIOTUYECKH CBSI3aHO H3y4YEHHE
rucToreHesa coeauuutenbHor TkaHu (A.Sl. ®@pupenmreiin, H.I'. Xpymos). B
yacTHOCTH, A.Sl. @pujeHmTeiH NepBbIM OOHAPYKUJI BO B3POCIOM OpraHU3Me
KJIETKY C XapakTEepUCTHKaMU OOILero MpeauecTBEeHHUKa (uOpoOIacTos,
0CTe00J1aCcTOB, XOHAPOOJIACTOB U AJUIOLMTOB (110 COBPEMEHHON TEPMHUHOJIOTUU
— ME3EHXMMHYIO CTBOJIOBYIO KJIETKY).

Bonpoc 25. B3aummopneicTBUE HMMMYHOKOMIIETEHTHBIX KIETOK B HMMYHHBIX
peakuusx. [lonsaTre o Meaguaropax UMMYyHHOTO OTBETA.

OtBeT: IMMyHUTET — 3TO €MOCOO 3alIUTHl OPTaHHW3Ma OT BCETO T€HETHYECKU
Yy)KEPOAHOTO — MHKPOOOB, BUPYCOB, UYXKUX WM T'€HETUYECKHM H3MEHEHHBIX
kineTtok. HMMMmyHHas cucrema oOecreyrBaeT MOAJAEP)KAHUE T€HETUYECKOM
LIEJIOCTHOCTH M IIOCTOSHCTBA BHYTPEHHEHW CpeAbl OpPraHu3Ma, BBITOIHAA
(YHKIMIO PACIIO3HABAHUSL «CBOETO» M «4yxoro». K HMMyHOKOMIETEHTHBIM
KJIeTKaM OTHOCSTCS B- u T-nmuM@onuTsl, cpeu mociaeIHuX BbIACIAIOT HECKOIBKO
cyonomymsiuid: T-kumnepsl, T-xenmnepsl, T-cympeccopsl.



Peakinu cneunduueckoro MMMYyHHTETa TMOAPA3NEISIOTCS Ha TyMOpPAJbHBIN
UMMYHHUTET (00€3BpEeKUBAHUE BHEKJIETOYHBIX AHTUTCHOB MYTEM NPOAYKIIHU
AHTUTEN) U KJIETOYHBIM (YHUUTOXKEHHE YYy>KEePOJHbIX KiieTok). Kak mpaBuio, o0a
BUJIa UMMYHUTETA TPEOYIOT B3aUMOJICHCTBUI MEXKTy pa3HbIMUA BUIAMH KJIETOK.
['ymopanbHBIi UMMYHHBIH OTBET oOecnieunBaroT B-nmumdborutel npu ydactuu T-
XeNnepoB W MakpoharoB (aHTUTCHIPE3CHTUPYIOMUX KiIeToK). [lomaBmmii B
OpraHu3M aHTUIEH MOTJoIaeTcss MakpodaroM. Makpodar pacuiernisieT ero Ha
¢dparmMenTsl, KoTopble B KoMmIuiekce ¢ Mosekyinamu MHC kinacca Il nmosBnstoTcs
Ha MOBEPXHOCTH KJIETKH M Pacno3HaroTcsa T-xenmepaMu, HECYIIMMU PELENTOPBI
COOTBETCTBYIOIICH crenuPuaHoCTH. «Y3HaBaHuWE» T-XelamepoM KOMILIEKCca
«arturen + wmonekyna MHC II kmacca» Ha moBepxHOCTH Makpodara (T.e.
crenupuUHOe B3aUMOJEHCTBUE perentopa 3Toro T-mum¢onuTra co CBOUM
JUTAaHIOM) CTUMYJIMPYET cekpeunto untepierikuna-1 (MJI-1) makpodarom. IToxg
Bozaencteuem WJI-1 aktuBm3mpytrorcs cuHte3 m cekpeuus T-xenmepom WMJI-2,
CTUMYJIMPYIOUIETro ero nposudepanuio. Takoil mporecc MOXeT ObITh paclieHEeH
KAaK ayTOKPUHHAsI CTUMYJISIUSA, TaK KaK KJIETKa pearupyeT Ha TOT areHT, KOTOPbIN
caMa CHUHTE3UPYET MU CEKPETUPYET. YBEIMYEHHE YUCICHHOCTU T-Xeirepos
HEOOXOAUMO JJIs peaju3alud ONTUMaJIbHOTO MMMYyHHoro otBeta. amee T-
Xenmepel  Takke myteM cekpenun  MJI-2  aktuBupyior B-mumdonutsl,
pacro3HaBIIME TOT K€ AaHTUIEH IIPU €ro MpsAMOM B3aUMOJACUCTBUHU C
MMMYHOTITIOOYJIMHOBBIM perentopoM B-knetku. B-numdonut cam nponeccupyer
AHTUTEH U MPEACTABISIET ero (parMeHT B KoMmiuiekce ¢ moiekyigoi MHC 11
KJlacCa Ha KIETOYHOM IIOBEPXHOCTU. OTOT KOMIUIEKC Yy3HAaeT Y¥kKe
3aJICICTBOBAHHBI B HMMMYHHOM peakuuu T-Xxemmep UM CEKpPETUPYET
unrepnevikunel — WJI-2, WUJI-4, NII-5, NJI-6, y-unrepdepon, nox aercTBHEM
KOTOpbIX B-kjeTka pasmHoxkaercss u auddepeHuupyerca ¢ o0Opa3oBaHUEM
IJIa3MaTUYECKUX KJIETOK U B-KIETOK mamsTu.

Krnerounslii UMMYHHBIH OTBET (OPMHUPYETCS MPHU TPAHCIUIAHTAIIMM OPTaHOB U
TKaHel, MHQUIUPOBAHUM BUPYCaMH, 3J0KaYECTBEHHOM OIyXOJeBOM pocte. B
KJIETOYHOM MMMYHUTETE Y4YacTBYyeT T-KWJUIep, pearupyrolnil ¢ aHTUT€HOM B
koMmriekce ¢ raukonporenHamu MHC 1 kmacca B mima3maTtuueckoil memOpaHe
KJIeTKUu-MulleHd. Kak u B cityyae B-kieTok npu ryMopajibHOM UMMYHUTETE, NS
IIOJTHOM aKTHUBALMM ITOT T-KUJUIEP HOJDKEH IOJIYYUTH TOIOJHUTEIbHBIA CUTHAI
ot T-xenmnepa, pacrno3HaBiiero ¢pparMeHT TOro *e aHTurena B komruiekce ¢ MHC
kiacca Il Ha moBepxHoctu Makpodara. [locne storo T-kuiep pazMHOXKaeTcs,
CBSI3BIBACTCSl C OTMO3HAHHOW UM UYXXEPOJHOU KJIETKOHW M BBICBOOOXKIAET OCIKU
neppopuHbI, KOTOPbIE MOJUMEPU3YIOTCA B IUIA3MAaTUYECKONM MeMOpaHe KIIETKHU-
MUIIEHU, TPEBpAIAsCh B TpPaHCMEMOpAHHbIE KaHaIbl. DTH KaHajbl JEJaloT
MeMOpaHy TPOHUIIAEMOM, YTO CIIOCOOCTBYET rMOEIN KIECTKH.

T-cynpeccopbl MOJABIAKOT pPEAKIMHM Kak KIETOYHOTO, TaK M T'yMOPaJIbHOTO
UMMYHHUTETa, O0ecreunBas  HMMYHOJOTHYECKYIO  TOJIEPAHTHOCTb,  T.C.
HEYYBCTBUTEIBLHOCTH K ONPEICIICHHBIM AaHTUTEHAM.

Menuatoppl HMMMYHHOM  CHCTEMBI -  MakKpOMOJIEKYJIAPHBIE  BELIECTBA,
BbIpaOaThIBa€Mble UMMYHHON CHCTEMOW M yYaCTBYIOIINE B peaTU3aAINK PEaKIIUn
MMMyHUTETAa. B YacTHOCTH, K HHM MOXHO OTHECTH BbIpabaThIBAEMbBIN
makpodaramu WJI-1, a tawke WJI-2, NJI-4, WUJI-5, UJI-6 u y-untepdepoH, c
MOMOIIBIO KOTOPBIX T-Xenmepsl akTUBUPYIOT 3 (HEKTOPHbBIE KIETKH.



Bonpoc 26. Ilonatue 00 MMMyHHOW CHUCTEME M €€ TKAHEBBIX KOMIIOHEHTAaX.
Knaccudukanus u xapakTepuCTHKa WMMYHOIIMTOB W WX B3aUMOJICUCTBHE B
peakiusIX TyMOpPalIbHOTO M KIETOYHOro HMMMYyHHTeTa. Koomepaims KIEeTOK.
[ToHsiTHE O MeIMaTOpax U PEryATopax UMMYHHBIX PEaKIIUM.

OtBer: HMMmyHHas cucrema OOBEAUHSET OpraHbl MU TKaHU, B KOTOPBIX
IPOUCXOIUT O0pa3oBaHUE U B3aUMOJACHCTBHE KIETOK — HMMYHOIUTOB,
BBITIOJHAIONIMX ~ (YHKIMIO  PAclo3HABAHMSI  IEHETHYECKHM  UYXKEPOIHBIX
cyOcTaHlUi (aHTUTEHOB) M  OCYIIECTBISIONIMX cCHenu(UUecKre peaxkiuu
3amuThl. OHa oOecreuyuBaeT MOJICpKAHUE TEHETHUYECKON IEeNOCTHOCTH U
MOCTOSTHCTBA ~ BHYTPEHHEW  Cpelbl  OpraHW3Ma,  BBINOMHAS  (PYHKITHIO
pacrlo3HaBaHMUsI «CBOETO» W «UYKOTro». B opranmsMe B3pOCIOro uejIoBeKa
MMMYHHAsl CUCT€Ma MPEACTABIICHA: KPACHBIM KOCTHBIM MO3IOM - HUCTOYHHKOM
CTBOJIOBBIX KJIETOK JUISI MMMYHOIIUTOB U LIEHTPaIbHBIM OpranoM B-numponossa;
TUMYCOM - IIEHTpaJbHBIM opraHoM T- numdonossa; nepudepuaecKuMu
opraHamu jaumdonods3a (cene3eHka, JUMQPATHYECKUE y3Jbl, CKOIUICHUS
auM(@OUTHON TKaHU B opraHax); JuM@ouuTaMd KpoBU U JUMEBI, a TaKxke
NOMyJSIUAMA ~ JTUM(OUUTOB W IUIQ3MOIMTOB,  NPOHUKAIONIMMH B
COCIMHUTENIbHBIC W SIUTENUalbHble TKaHU. Bce opranbl MMMYHHON CHCTEMBI
GYHKUIMOHUPYIOT Kak €JuHOe IieJioe  Ojarojaps  HEWpOTryMOpalbHBIM
MEXaHU3MaM PETyJSIUU, a TakKe TMOCTOSHHO COBEPIIAIONIMMCS TMpoleccaM
MUTPALIMM M PEHUPKYJSIMUA KJIETOK IO KPOBEHOCHONM U JuUMpaTUYeCcKOn
cuctemMaMm. Peakiuu crnenu@UYEecKOro HWMMYHHTETa TMOAPA3ACSIIOTCS Ha
TYMOPaJIbHBIA UMMYHHTET (00€3BPEKUBAHNE BHEKJICTOYHBIX AHTHTECHOB ITyTEM
MPOTYKIIUHA aHTUTEN) U KIICTOYHBIN (YHHUTOKCHHUE Ty KEPOIHBIX KIETOK).
[MaBHBIMH KJIETKaMH, OCYIIECTBISIOIUMH KOHTPOJIb M HMMYHOJOTHUECKYIO
3aIUTY B OpraHU3Me, SIBISIFOTCS JIMM(OIUTHI, a TAKKE MIa3MaTHIECKHUE KICTKH U
Makpodaru. B-1uMQpOIUTEI SBISIOTCS OCHOBHBIMH KJIETKAMH, YYaCTBYIOITUMHU B
TYMOPQJIbHOM HMMYHHUTETE. Y UeJIOBE€Ka OHU OO0pa3yloTcs W3 CTBOJIOBBIX
KPOBETBOPHBIX KJIETOK KPAaCHOTO KOCTHOTO MO3Ta, 3aTEM IOCTYIMAOT B KPOBb U
nanee 3acensioT B-30HbI nepudepudeckux JIUMQPOUIHBIX OpraHoB. s HuX
XapaKTEpPHO HAJIMYUE Ha TUIa3MOJIEMME MOBEPXHOCTHBIX MMMYHOTJIOOYJIMHOBBIX
pelenTopoB ISl AaHTUTEHOB. B XoJle HWMMYyHHBIX pEaKIUi TOJBEPraroTCs
aHTuUreH3aBucumon  AuddepeHipoBke B IUIA3MOIUTHI,  CEKPETUPYIOIINE
antutena. T-mumoruThel TudPEepeHInpyOTCS B TUMYCE, MTOCTYMAOT B KPOBb U
mumdy u 3acersitoT T-30HbBI B iepudepudecKux opraHax MMMYyHHOW CHUCTEMBI, B
KOTOPBIX IO/ BJIIMSHHEM aHTHTCHOB 00pa3yroTcs T-mMMYHOIUTHI W T-KIETKH
namsati. Jis T-mum@ormToB xapakTepHO HaJW4YUe Ha IUIa3MOJIEMME OCOOBIX
PEIenTOPOB, CHOCOOHBIX CIEU(PUIESCKH PACTIO3HABATH U CBSI3bIBATH AHTUTCHEI.
Pasnmuyaror T-xwmnepbl (y4acTBYIOT B PEaKIHMSIX KIETOYHOTO HMMYHHTETA,
obecrnieunBasi pa3pylieHHE YYy>KEPOIHBIX KIETOK M COOCTBEHHBIX W3MEHEHHBIX
kietok) T-xenmepbl (ctumynupyior auddepenimpoBky B-mumdormro u T-
KWJIJIEPOB B OTBET HA aHTUIeH) W T-cympeccopsl (CIOCOOHBI MHTUOMPOBATH
akTUBHOCTh T-u B-muM@oruToB, TeM caMbIM IOAABJSAS KaK KICTOYHBIH, TaK U
I'YMOpPaJIbHbIA UMMYHHBIN OTBET).

[Ipy TyMOpaJIbHOM HWMMYHHOM OTBETE TIOMABIIMK B OpPraHU3M AHTHICH
norJommaercs Mmakpodarom. Makpodar paciiernisieT ero Ha (pparMeHThbl, KOTOpbIe
B KoMmiuiekce ¢ mojekynamu MHC knacca II mosBisltOTCS Ha MOBEPXHOCTH
KJIETKM U pacno3HatoTcss T-xenamepamu. 3TO CTUMYJIUPYET  CEKPEIHUIO



Makpodarom uaTepierikuHa-1 (MJI-1), mox Bo3melictBuem xotoporo T-xemmep
ayTOKPUHHBIM 00pa3oM CTHUMYJIHUpPYET CBOIO mpoiudepanuto, Boiaenss MJI-2.
HNanee T-xenmepnl Takke nmyTeM cekperuu MJI-2 aktuBupyror B-mumdoruTsl,
pacro3HaBIllME€ TOT K€ aHTUreH. B pe3ynprare B-kieTka pasmMHOXaeTcs M
muddepenuupyercss ¢ oOpa3zoBaHMEM IUIa3MOLMTOB U B-kineroxk namsitu. B
KJIETOYHOM UMMYHHTETE Y4YacTBYET T-KWJUIEp, PEarupyrolvil ¢ aHTUTE€HOM B
koMmriekce ¢ raukonporenHamu MHC 1 knmacca B mia3maTtuueckoil memOpaHe
KJIeTKUu-MulleHd. Kak u B ciiyyae B-KJeTok npu ryMopaibHOM UMMYHUTETE, TS
MIOJIHOM aKTHBAUUU ATOT T-KWILIEP JOJKEH MOJIYYUTh JOMOJHUTENbHBIA CUTHANT
ot T-xenmepa, pacro3HaBIIeTo0 PparMeHT TOTo ke aHTUreHa B komruiekce ¢ MHC
kinacca Il Ha moBepxHocTn makpodara. Ilocne storo T-kumiep pazmHOkKaeTcs,
CBSI3BIBAETCSl C OMO3HAHHOW MM UY>KEPOJIHOM KIIETKOH M BBICBOOOXKIAaeT OenKu
nepQopuHbl, KOTOpbIe 00pa3yloT TpaHCMEMOpaHHbIE KaHajdbl B MeMOpaHe
KJIETKU-MHILECHA U JIENal0T MEMOpaHy MPOHMUIIAEMOM, YTO CIIOCOOCTBYET rUOen
KJIETKH.

MenuaToppl MMMYHHOM  CHUCTEMBI -  MAaKpOMOJIEKYJSIDHBIE  BEIECTBA,
BbIpa0aThIBa€Mble UMMYHHOIN CUCTEMOW M YYacCTBYIOIIME B PEaIM3alUU pPeaKnui
UMMyHUTETa. B 4YacTHOCTM, K HHMM MOHO OTHECTH BbIpaOATHIBAEMBbIN
makpodaramu WJI-1, a taxwke WII-2, UJI-4, WUJI-5, NJI-6 u y-untepdepon, c
HOMOIIBIO KOTOPBIX T-Xenmnepbl akTUBUPYIOT 3(P(HEKTOPHBIE KIETKH.

Bompoc 27. Ilonsitue 00 MMMYHHOM CHUCTEME M €€ TKAaHEBBIX KOMIIOHEHTaX.
Knaccudukanusa u XapakTepuCTUKa MMMYHOLUTOB W HX B3aUMOJICUCTBHE B
peakluusX KIETOYHOIO M TyMOPAJIbHOrO UMMyHHUTeTa. Ponp makpodaroB u
TYYHBIX KJIETOK B UMMYHHBIX PEAKIUAX, XapaKTEPUCTHUKA UX PELETITOPOB.

Oteer: HMMmyHHas cucrema OOBEAUHSET OpraHbl M TKaHW, B KOTOPBIX
MPOUCXOAUT OO0pa3oBaHWE U B3aUMOJACHCTBUE KIETOK — HWMMYHOIUTOB,
BBIMOJHSAIONIMX  (DYHKLMIO  paclio3HaBaHUS  TE€HETHMYECKU  4YYy>KEpPOJHBIX
cyOcTtaHuuii (aHTUTEHOB) M OCYIIECTBISIONIMX CHEU(UUECKHe peaKIuu
3amuThl. OHa o0OecrneuyuBaeT MNOJIEpKAHUE TEHETHUYECKOM ILEeNOCTHOCTH U
IOCTOSSHCTBA ~ BHYTPEHHEH  cpeAbl  OpraHu3Ma,  BBINOJNHAS  (QYHKUUIO
pPacno3HaBaHMUS «CBOETO» MW «4UyXoro». B opramsme B3pOCIOro YeaoBEKa
UMMYyHHasl CHCTEMa IPEICTABIICHA: KPACHBIM KOCTHBIM MO3IOM - HUCTOYHUKOM
CTBOJIOBBIX KJIETOK JUIsi UMMYHOLIMUTOB M LIEHTPAJIbHBIM OpraHoM B-numponossa;
TAMYCOM - [EHTpajdbHbIM opranoM T- numdonossza; nepudepuyecKuMu
opranamu aumdonods3a (cene3eHka, JUMQPATHYECKUE y3Jbl, CKOIUICHUS
amuM(@OUIHON TKaHU B opraHax); JuM@ouuTamMd KpoBU U JUMEBI, a TaKxKe
NOMyJSIUUMAMA ~ JTUM(OUUTOB M IUIQ3MOLMUTOB,  MNPOHUKAIOUNIMMU B
COCIMHUTENIbHBIE W SIUTENualbHble TKaHU. Bce opraHbl MMMYHHOH CHCTEMBbI
(GYHKUMOHUPYIOT Kak €QuHOoe Liejoe  Ojarojapss  HEWpOTryMOpalibHBIM
MEXaHU3MaM pEryJslud, a TakKe IMOCTOSHHO COBEPIIAIOLIMMCS Mpoueccam
MUTpPAllMd ¥ PEUUPKYJSALMU KIETOK IO KPOBEHOCHOM H JuM(aTuyecKon
cuctemMaM. Peakuuu crneuu@UYecKoro HMMYHHTETa MOAPA3AESIIOTCS Ha
rYMOpaJbHbIE UMMYHHUTET (00€3BpEeKUBAHME BHEKJIETOUYHBIX AHTHICHOB IyTEM
MPOAYKIUY aHTUTEIT) U KJIIETOYHBIN (YHUUTOXEHUE Uy KEPOHBIX KIETOK).

['1aBHBIMH  KJIETKaMH, OCYLIECTBIISIOIIMMU KOHTPOJIb W HMMYHOJOTHYECKYIO
3aIUTY B OpraHu3Me, sIBISIFOTCS JIMM(OIUTHI, a TAKKE MIa3MaTHUYECKHE KIETKH U
Makpodaru. B-nuMdonuTs! ABISIOTCS OCHOBHBIMM KJIETKAMHU, YYAaCTBYIOIIMMHU B



rYMOpPaJbHOM HUMMYHHUTETE. Y 4elOBeKa OHHU OOpa3yroTCsi M3 CTBOJOBBIX
KPOBETBOPHBIX KJIETOK KPACHOTO KOCTHOI'O MO3ra, 3aTEM IOCTYMAIT B KPOBb U
nanee 3acessioT B-30HbI nepudepuyeckux JIUMQPOUIHBIX OpraHoB. s HuUX
XapaKTEpPHO HAJIMYUE Ha TUIa3MOJIEMME MOBEPXHOCTHBIX UMMYHOIJIOOYJIHMHOBBIX
peLenTopoB JUIsi AHTUIEHOB. B X0Je MMMYHHBIX pPEaKIUil NOABEPTrarOTCA
aHTUreH3aBucuMon  AuddepeHpoBke B IUIA3MOIUTHL, CEKPETUPYIOIIUE
antutena. T-mumoruThl 1udPepeHInpyoTcs B TUMYCE, MOCTYNAOT B KPOBb U
muM@y u 3acensitoT T-30HbI B epuepuueckrux opraHax UMMYHHOU CHUCTEMBI, B
KOTOPBIX TIOJ] BIMSHUEM AHTHUTEHOB 00pa3zyroTcs T-mMMyHOIUTHI W T-KIETKH
namsata. s T-mumdonuToB xapakTepHO HaIMYWe HA IUIA3MOJEMME OCOOBIX
PEIEenTOPOB, CHOCOOHBIX CIEU(UIECKH pACIO3HABATh U CBSI3bIBATH AHTUTCHBI.
Paznmuuaror T-kumiepsl (y4acTBYIOT B pPEakUUAX KIETOYHOTO WMMYHUTETA,
oOecrieunBasl pa3pylICHUE YY>KEPOJHBIX KJIETOK M COOCTBEHHBIX H3MEHEHHBIX
kietok) T-xennepsl (ctumynupyroT auddepeHuupoBky B-nmumdonuto u T-
KWIJIEPOB B OTBET Ha aHTUreH) U T-cympeccopbl (COCOOHBI MHTHOMPOBATH
aKTUBHOCTHh T-u B-1uMdonMTOB, TEM CaMbIM MOJABISs KaK KJICTOYHBIM, Tak U
TYMOpaJIbHbIi IYMMYHHBIN OTBET).

[Ipy ryMopaJlbHOM HMMMYHHOM OTBETE [IONABIIMI B OpPraHU3M aHTUIEH
norjomaerca Makpodarom. Makpodar pacuierisietr ero Ha pparMeHThl, KOTOpbIe
B KoMmIuiekce ¢ mosekynamu MHC knacca Il mosBisitoTcsT Ha MOBEPXHOCTH
KJIETKM W pacrno3Harorcs T-xeamepamMu. OTO  CTHUMYJIUPYET  CEKPELUIO
Makpodarom untepiaeiikuna-1 (MJI-1), mox Bo3zaeiictBuem kotoporo T-xemnmep
ayTOKPUHHBIM 00pa3oM CTUMYJIMPYET CBOIO mposmdepanuto, Bbiaenss MII-2.
Hanee T-xenmepsl Takke nyrem cekpeuuu MJI-2 aktuBupyroT B-nmumdouuntsl,
pacno3HaBIIME TOT K€ aHTUIreH. B pe3ynbrare B-kinerka pasmHoXkaercs u
muddepenuupyercss ¢ oOpazoBaHMEM IUIa3MOLMTOB W B-kimertoxk namstu. B
KJIETOYHOM HMMMYHHUTETE y4dacTByeT T-Kuiuiep, pearupyroluid ¢ aHTUT€HOM B
koMmiiekce ¢ raukonporenHamu MHC 1 knmacca B mima3maTtuueckoil memOpaHe
KJIeTKUu-MulleHd. Kak u B ciiyyae B-kieTok npu ryMopajibHOM UMMYHUTETE, NS
MOJIHOW aKTHUBAUUU 3TOT T-KUIUIEp JOJKEH MOJYyYHUTh JOMOJHUTEIbHBIA CUTHAI
ot T-xenmnepa, pacrno3HaBiiero ¢parMeHT TOro *e aHTurena B komruiekce ¢ MHC
kiacca Il na moBepxHoctu makpodara. [locne storo T-xusmiep pazmHokaeTcs,
CBS3BIBACTCSl C OMO3HAHHOW UM YY>KEPOJIHOM KJIETKOW U BBICBOOOXKTAET OeiKu
neppopuHbI, KOTOphIE O0pa3yloT TpaHCMEMOpaHHbIE KaHaJIbl B MeMOpaHe
KJIETKU-MUILEHA U JIENat0T MEMOpaHy MPOHMUIIAEMOM, YTO CIIOCOOCTBYET rHOenu
KJIETKH.

Ponp makpodaroB B peakuusax crneuuduueckoro HMMYHHTETa COCTOUT B
MpeACTaBICHUN (PpParMEHTOB aHTUTCHOB [Jisi omo3HaHus T-mumdoruraMu U B
aktuBaluu mnociaeanux nyrtem cekpeunn WJI-1. Kpome Toro, memOpana
MakpoaroB HeceT peuentopsl Kk Fe-pparmentam nMMyHOTI00y IMHOB Kitacca G,
yTOo oOecreunBaeT Oosiee d(PPeKTUBHBINA (ParoruTo3 ONCOHU3UPOBAHHBIX
(CBA3aHHBIX C COOTBETCTBYIOIIMMHU AHTUTEIAMHU) AHTUTCHOB. TydHbBIE KIETKU
UMEIOT Ha CBoe MeMOpaHe pernentophl kK Fc-pparMentam mMMyHOTTI00YJIMHOB
kiacca E. B3aumopelictBue anturena ¢ anturesoM kiacca IgE Ha moBepxHOCTH
TYYHOW KJIETKHU CIIYXKUT CHTHAJIOM K BBIOPOCY M3 HEE I'paHys ¢ THCTAMHUHOM U
WHBIMU MEIMATOPaMH BOCHATUTENBHBIX PEAKIUH.

Bompoc 28. Tlonsitue 00 MMMYHHOM CHUCTEME M €€ TKAaHEBBIX KOMIIOHEHTaX.



Knaccudukanuss m XxapakTepucTHKa HMMYHOIIUTOB M WX B3aUMOJICHCTBUE B
peakUusIX TYMOPAJIBHOIO M KJIETOYHOTO MMMYyHHUTETa. KOCTHBIA MO3r U THUMYC,
KaK LIEHTPAJIbHBIE OpraHbl KPOBETBOPEHHS W HMMYHOI€HE3a, HX pOJIb B
oOpa3oBaHUHU T- u B- numdonuroB. PazHoBuaHoctn B-mumdornuToR u
JIa3MOLIUTOB, ux AHTUTECHHE3aBHCUMAas U aHTUTCH3aBUCHUMAs
mudpepeHnpoBKa, XapaKTEPUCTUKA PELIETITOPOB.

OtBer: HNmMmyHHas cucrema OOBEAUHSET OpraHbl MU TKaHU, B KOTOPBIX
IPOUCXOIUT O0pa3oBaHUE W B3aUMOJACHCTBHE KIETOK — HMMYHOIUTOB,
BBITIOJMHSIONMX  (DYHKIMIO  PAaclO3HABaHHUA  TEHETUYECKH  UYXKEPOJHBIX
cyOCTaHIMii (QaHTUTEHOB) M OCYIIECTBISIIOMIMX CHEIU(PUYECKHE peaKlnuu
3amuTel. OHa oOecreuyuBaeT MOAJIEPKAHUE TEHETHYECKOW LEJIOCTHOCTH U
MOCTOSIHCTBA ~ BHYTPEHHEW  Cpelbl  OpraHuM3Ma,  BBINONHAS  (QYHKIHUIO
pacno3HaBaHMUSI «CBOETO» MW «4UyXoro». B opranmsme B3pOCIOro YegoBEKa
MMMYHHasi CHUCT€Ma IpPEACTABJICHA: KPACHBIM KOCTHBIM MO3IOM - HUCTOYHHUKOM
CTBOJIOBBIX KJIETOK ISl UIMMYHOLIMTOB U LIEHTPAJIbHBIM OpraHoM B-nmumd@ornossa,
r7ie UAeT aHTUreHHe3aBucumas nuddepennupoBka B-nmumponuros; tumycom -
LEHTpPaJIbHBIM OpraHoMm T-nuM@orossa, I7ie 3aBeplIacTcsd aHTUI€HHE3aBUCHUMas
Iu(pepeHIMpOBKa MNPEIIIECTBEHHUKOB T-TMMQOLUTOB, NPUXOJANIMX U3
KpacHOI0 KOCTHOTO MoO3ra; mnepudepuueckuMd opraHamu  JuMm¢ornossa
(ceneseHka, muM(paTUUYECKUE Y3JIbl, CKOIJICHUS JTUM(OUIHON TKaHU B OpPraHax),
r7ie IPOUCXOANUT aHTUreH3aBucuMas auddepenuuposka B- n T-mumdounron B
X0JIe MMMYHHBIX peakiuil; JuM@ouuTaMH KpOBU M JUM(DBI, a Takxke
NONYyJSIUUSAMH  JIUM(POLMTOB M IJIA3MOLIKUTOB,  IPOHUKAIOIIMMU B
COEIMHUTEIBHBIE U SMUTETUATbHbIC TKAHH.

Peaknuu crnenu@puyeckoro MMMYHHUTETAa MOJPA3JEISAIOTCd Ha TyMOpalbHBINA
MMMYHUTET (00€3BpEKMBAHME BHEKJIETOYHBIX AHTUICHOB IyTEM MPOIyKUUU
AHTUTEN) M KIETOYHbIH (YHUYTOKEHUE YYKEPOJHBIX KIETOK). [J1aBHBIMU
KJIETKAMH, OCYILECTBISIOIIMMHM KOHTPOJIb M HMMMYHOJIOTHYECKYIO 3alluTy B
OpraHusMe, SBISIOTCS JUMQOIMTHI, a TakKe IJIa3MaTUYEeCKUEe KIETKU U
mMakpodaru. B-nuMdonuTs! ABIASIOTCS OCHOBHBIMH KJIETKAMHU, YYaCTBYIOIIMMHU B
rYMOpPaJbHOM HMMYHHUTETE. Y 4elloBeKa OHHU OOpa3yroTcsi M3 CTBOJOBBIX
KPOBETBOPHBIX KJIETOK KPAaCHOIO KOCTHOTO MO3ra, 3aTEM IOCTYMAT B KPOBb U
nanee 3acessaioT B-30HBI nepudepuyeckux IUMGPOUIHBIX OpraHoB. [lns Hux
XapaKkTepHO HAJMYME HA IUIa3MOJEMME MOBEPXHOCTHBIX MMMYHOIJIOOYIMHOBBIX
peuentopoB sl aHTUTeHOB. Paszmuuaror Bl-mumdonutsl, obecnieunBaromniye
OBICTPBI OTBET HA AHTUTEH MyTEM MPOIYKLIUHA UMMYHOIJIOOYJIMHOB Kiacca M, u
B2-mumdonutel, oOpasyromue [gG ¢ 0osiee BHICOKUM CPOJICTBOM K aHTUTreHY. B
X0Jle MMMYHHBIX peakiuui B-muM@ouuTbl MmoaBEepraroTCcs aHTUT€H3aBUCHUMOU
muddepeHIrpoBKe B IUIA3MOLMTHI, CEKpETUpYyIoIIUe aHtutena. llmazMoruTs
pa3IMyaroTCs Mo Kilaccy npou3BoauMbix nMmu anturel: [gM, 1gG, IgA, IgE, IgD.
T-mumdonutsl quddepeHIupyoTcs B TUMYCE, OCTYNalOT B KPOBb U UMDY U
3acenstoT T-30HbI B nepudepruueckux OpraHax UMMYHHOM CHCTEMBbI, B KOTOPBIX
MOJ1 BIIMSIHUEM aHTUTE€HOB 00pa3ytoTcsi T-UMMYHOIMTHI U T-KIeTku namsT. Jis
T-nmumdonnUTOB XapakTepHO HAIWYUE HA TJIA3MOJIEMME OCOOBIX PEIENTOpPOB,
CHOCOOHBIX CrieU(UIECKH paclio3HaBaTh U CBSI3bIBATh AaHTUTECHBI.

Pasnmuuaror T-kwiuiepel (y4acTBYIOT B pPEakUUsAX KIETOYHOTO WMMYHUTETA,
oOecrnieunBasi pa3pylieHHE YY>KEPOIHBIX KIETOK M COOCTBEHHBIX HM3MEHEHHBIX
KieTok) T-xemmepsl (CTUMYIMpPYIOT auddepeHnnpoBky B-mumdonutor u T-



KWJIJIEPOB B OTBET HA aHTHIEH) W T-cympeccopsl (CIOCOOHBI MHTHOMPOBATH
aKTUBHOCTHh T-u B-muMdomrmToB, TeM caMbIM MOJAaBIsAs KaK KJICTOYHBIM, TaK U
T'yMOpaJIbHbIA UMMYHHBIM OTBET).

[Ipy ryMopaJlbHOM HMMMYHHOM OTBETE IIONABIIMI B OpPraHU3M aHTUICH
norjoiaercs Makpodarom. Makpodar pacuierisier ero Ha (pparMeHTbl, KOTOpbIe
B KomIuiekce ¢ mosekynamu MHC knacca Il mosBisitoTcsi Ha NMOBEPXHOCTH
KJIETKM M pacno3HawTcs T-xemmepamMu. OTO CTUMYJIHPYET CEKPELHIO
makpodarom uaTepneiikuna-1 (MJI-1), mox BosmeicTBueM koToporo T-xemmep
AyTOKPUHHBIM 00pa30M CTHUMYJHPYET CBOIO mposmdepanuio, Boiaemss NJI-2.
Hanee T-xenmepsl Taxxke myTteM cekperuu WJI-2 aktuBupytor B-mumdonmrsl,
pacmo3HaBIIME TOT € aHTUreH. B pesynbrate B-kiietka pasMHOXkaeTcs u
auddepeHuupyercs ¢ oO0pa3oBaHMEM IUIa3MOIUTOB M B-kierok mamsatu. B
KJIETOYHOM HMMYHUTETE Yy4acTBYeT T-KWIUIep, pearupyronMid ¢ aHTUTEHOM B
koMmIuiekce ¢ raukonporenHamu MHC 1 knacca B miua3maTuueckoil mMemOpaHe
KJIeTKU-MuUllleHd. Kak u B ciiyyae B-KieTok npu ryMopajibHOM UMMYHUTETE, TS
IIOJIHOM aKTHUBALMUU ITOT T-KUJUIEP HOJDKEH ITOJIYYUTH TOIOJHUTEIIbHBIA CUTHAI
ot T-xeunmnepa, pacrno3HaBiiero ¢pparMeHT TOro *e aHTurena B komruiekce ¢ MHC
kiacca Il Ha moBepxHoctu makpodara. [locne storo T-kusuiep pazMmHoOkaeTcs,
CBSA3BIBACTCSl C OMO3HAHHOW UM YY>KE€POJIHOM KJIETKOM M BBICBOOOXKTAeT OeiKu
neppopuHbI, KOTOphle OO0pa3yloT TpaHCMEMOpaHHbIE KaHaJIbl B MeMOpaHe
KJIETKU-MUILICHU U JIENAl0T MEMOpPaHy MPOHUIIAEMOM, YTO CIIOCOOCTBYET rHOeNn
KJIETKH.

Bompoc 29. Ilonstue o0 MMMYHHOM CHUCTEME M €€ TKAaHEBBIX KOMIIOHEHTaX.
Knaccudukanms wu XapakTepucTUKa HMMYHOKOMIIETEHTHBIX KIETOK M HX
B3aMMOJICUCTBUE B pPEAKUMSIX TYyMOPAJIbHOIO M KJIETOYHOTO WMMYHHUTETA.
[{eHTpanbHbIE OPraHbl KPOBETBOPEHUSI U KIMMYHOI'€HE3a, UX POJib B 00pa30BaHUU
T- u B-nmumdonuros.

OtBer: VMmMmyHHass cuctemMa OOBEOUHSET OpraHbl W TKaHU, B KOTOPBIX
OPOUCXOAUT O00pa3oBaHWE U B3aUMOJACWUCTBHE KIETOK — HWMMYHOLIUTOB,
BBIMOJHSAIONIMX ~ (DYHKLMIO — paclio3HaBaHUS  TE€HETHMYECKU  UYY>KEpPOJHBIX
cyOcTtaHuuii (aHTUTEHOB) M OCYIIECTBISIONIMX CHEU(UUECKHe pPeaKIuu
3amuThl. OHa o0OecrneyuBaeT MNOJIEpKAHUE TeHETHUYECKON 1LEeNOCTHOCTH U
IOCTOSSHCTBA ~ BHYTPEHHEH  cpeAbl  OpraHu3Ma,  BBIIOJNHAS — (QYHKUUIO
pacno3HaBaHMsI «CBOETO» M «4yxkoro». llpencraBieHa UEHTpalbHbIMH H
nepudpepruueckuMu opraHaMu JuMdornons3a, IMMEGoIUTaMu KpOBU U JUM(BbI, a
TAK)KE TMOMYJSIHUAMU  JUM(GOUUTOB U IUIA3MOLMTOB, TMPOHUKAIOUIUMU B
COCIMHUTEIbHBIE U SMUTETUATbHbIC TKAHH.

Peaknuu crnenu@puyeckoro MMMYHUTETa MOJPA3JEISIIOTCd Ha TyMOpalbHBIN
UMMYHUTET (00€3BpEKMBAHME BHEKJIETOYHBIX AHTUICHOB IyTEM MPOIyKUIUU
AQHTUTEN) M KIETOYHBI (YHUUYTOXKEHUE UYXKEPOJHBIX KIETOK). [aBHBIMU
KJIETKaMH, OCYIUECTBIIOIIMMHU KOHTPOJIb W WMMYHOJIOTHYECKYIO 3allUTy B
OpraHmsMe, SBISIOTCS JUMQOIMTHI, a TakXKe IJJa3MaTHUYEeCKHe KICTKU U
Makpodaru. B-nmuM@ouuTs! SBISIOTCS OCHOBHBIMH KJIETKAMHM, YYAaCTBYIOIIUMHU B
IYMOPaJIbHOM HMMMYHHTETE. B X0J€ MMMYHHBIX pEaKIHMil OHHM MOJBEPraroTCs
aHTUTE€H3aBUCUMON  JU(PEepeHIupoBKe B  IUJIA3MOLUTHL, CEKPETHPYIOIINE
aututrena. Cpeau T-nmumbornuroB pasznuuaroT T-kumnepbl (y4acTBYIOT B
peakuMsIX KJIETOYHOr0O MMMYHHUTETa, oOecreuuBas pa3pylleHHEe 4YY>KEepPOJHbIX



KJIETOK W COOCTBEHHBIX WM3MEHEHHBIX KJIETOK) T-Xenmepsl (CTUMYIUPYIOT
auddepenunpoBky B-mumbonmtoB u T-KuiiepoB B OTBET Ha aHTUTEH) U T-
cynpeccopbl (CIOCOOHBI MHTHOMPOBATH AKTUBHOCTH T-u B-nmumdonurtos, Tem
CaMbIM MOJIABJIsAA KaK KJIETOYHbIN, TaK U TYMOPAJIbHBIH UMMYHHBIN OTBET).

[Ipy ryMopaJlbHOM HMMMYHHOM OTBETE IIONABIIMA B OpPraHU3M aHTUICH
norjoiaerca Makpodarom. Makpodar pacuierisier ero Ha (pparMeHTbl, KOTOpbIe
B KomIuiekce ¢ mosekynamu MHC knacca Il mosBisitoTcsi Ha MOBEPXHOCTH
KJIETKM M pacno3HawTcs T-xemmepamu. OTO CTUMYJIHPYET CEKPELHIO
Makpodarom uaTepierikuHa-1 (MJI-1), mox Bo3melictBuem xotoporo T-xemmep
AyTOKPUHHBIM 00pa30M CTHUMYJHPYET CBOIO mposmdepanuio, Boiaemsss NJI-2.
Hanee T-xenmepsl Taxxke myTteM cekperuu WJI-2 aktuBupytor B-mumbonmrsl,
pacno3HaBIIME TOT K€ aHTUIeH. B pe3ynbrare B-kierka pasmHOXaercs u
auddepeHuupyercs ¢ oO0pa3oBaHMEM IUIa3MOIUTOB M B-kierok mamsaru. B
KJIETOYHOM HMMMYHUTETE y4dacTByeT T-Kuiuiep, pearupyroluid ¢ aHTUT€HOM B
koMmriiekce ¢ raukonporenHamu MHC 1 kimacca B mia3maTtuueckoil MmemOpaHe
KJIeTKUu-MullleHd. Kak u B ciiyyae B-KieTok npu ryMopajibHOM UMMYHUTETE, TS
MOJIHOW aKTHUBAUUU 3TOT T-KHIUIEp JOJKEH MOJYyYHUTh JOMOJHUTEIbHBIA CUTHAI
ot T-xennepa, pacrio3HaBLIETO (PparMeHT TOro ke aHTUreHa B komiuiekce ¢ MHC
knacca II Ha moBepxHocTu Makpodara. ITocne storo T-kwinep pasmHoxKaeTcs,
CBSI3BIBAETCS C OMO3HAHHOW MM UYy>KEpPOJIHOM KIJIETKOM M BBICBOOOXKIAeT OeNKu
neppopuHbI, KOTOphle OO0pa3yloT TpaHCMEMOpaHHbIE KaHaJIbl B MeMOpaHe
KJIETKU-MHILEHA U JIENal0T MEMOpaHy MPOHMUIIAEMOM, YTO CIIOCOOCTBYET rHOeNn
KJIETKH.

B opranusme B3pOCIOro 4YeloBEeKa LIEHTPAJIbHBIMH OpraHaMu JMM@QOoIod3a
SBJISIFOTCSI  KPacHbId  KOCTHBIM MO3T M THUMYC. AHTUT€HHE3aBHCUMAs
muddepenurpoBka B-mumbonuToB HAET B KPACHOM KOCTHOM MO3re€, I/I€ OHH
00pa3yroTcsi ©3 KPOBETBOPHOM CTBOJIOBOM KJIETKM. AHTUTEHHE3aBUCUMAs
mubdepennpoBka T-TMMQPOIMTOB HAYMHAETCS TakKe B KPACHOM KOCTHOM
MO3re, a 3aBeplIaeTcs B THUMYCE, KyJa KIETKM MHUIPUPYIOT Ha CTaauu
YHUIIOTEHTHBIX  IPEALIECTBEHHUKOB. HauBapie B- wu T-nmumdonuTsi,
oOpa3oBaBIIMECS COOTBETCTBEHHO B KOCTHOM MO3r€ U THMYCE, 3acelsiioT
nepudeprdeckue opraHbl JUMQorod3a (Cene3eHKy, JIUM(PaTHIECKUue Y3JIbl,
CKOTUICHUSI JTUMGOUIHON TKAHU B CIM3UCTBIX 000JOYKAX), TNl YYaCTBYIOT B
UMMYHHBIX PEaKIIHsIX.

Bonpoc 30. YuacTue KIE€TOK KPOBH M COEAUHUTEIBLHOM TKAHU B 3aIUTHBIX
peakuusx (rpaHyI0LUUThl, MOHOIIUTHI - Makpo(daru, Ty4HbI€ KIETKH).

OtBet: ['panynonutsl, MNpexae Bcero  HEUTpoduibl, 00ECIEYNUBAIOT
HeCTIeM(PHUUECKYIO0 3allUTy OT MHKPOOPTAaHM3MOB TPEKIEC BCETO MyTeM HX
daromuTo3a ¢ MOCIEAYIONIMM pas3pylleHHeM B JHu30ocomax. MemOpaHa
HEUTpOPMIOB HEceT penentopsl K Fc-dhparMeHTaM MMMYHOTJIOOYJIMHOB Kiiacca
G, uyto obecmneuuBaeT Oosiee IPGEKTHUBHBIN (HArOIUTO3 OMCOHU3UPOBAHHBIX
(CBSI3aHHBIX C COOTBETCTBYIOIIMMH aHTUTEJIAMHU) aHTUTEHOB. PecmuparopHbiii
B3pHIB B HeWTpodmiax (yCWICHHas MPOMYKIMS AKTHBHBIX (OpPM KHCIOPOHA)
oOecrieunBaeT yHUYTOXKEHUE (HarolMTHUPOBAaHHBIX Oaktepuit. Kpome Toro,
HEUTPOPMIIBI CIOCOOHBI YHUYTOXATh OaKTepUU Ha PACCTOSHHUM, BBIICTSA
OakTepuLMAHbIE BelIecTBa (JU30IMM, JaKToheppuH, MEeIouHy0 Gocdarasy) u3
cBouX crnenuuyeckux rpaHyi. BelecTBa, BbIIEIUBIIMECS W3 MOTHOIIMX



HEUTPOPWIIOB, CITy)KaT XEMOATTPAKTaHTAMU JJisi JPYTUX KIETOK BOCIIAJICHUS.
bazodunsl kpoBH, BBIIESAS THCTAMUH, MOBBIMIAIOT MPOHUIIAEMOCTh COCYIIOB U
00JIeryaroT MUTPALUIO KJIETOK B OYar BOCHAJIEHUsS; KPOME TOro, B UX TIpaHy’ax
coJiepKaTcsl XeMOATTPAKTaHThI 111 HEUTPODHUIOB U 303MHODUIOB. DO3UHOPHUIIBI
pa3pylIaloT THCTaMUH W TMOAABISIOT JIETpaHyIsAIui0 0a30(UIoB, TeM CaMbIM
UHTHOUPYS BOCHAIUTEIBHYIO PEAKIIHUIO.

Makpodaru, oOpasyiomuecs #W3 MOHOLMTOB KpPOBHM, YYacTBYIOT Kak B
€CTECTBEHHOM, TaK U B NMPUOOPETEHHOM HUMMYyHHUTETE. Yuactue Makpodaros B
€CTECTBEHHOM MMMYHHTETE TPOSBIICTCS B X CHOCOOHOCTH K (harommTo3y W B
CHUHTE3€¢ psa AaKTUBHBIX BEIIECTB — MHINCBAPUTEITHHBIX (EPMEHTOB,
KOMITOHEHTOB CHCTEMbI KOMILIEMEHTa, (paroluTHHA, JH30IMMa, UHTephepoHa,
DHIOTEHHOTO THUPOreHAa W Jp., SBJSIONUXCS OCHOBHBIMH  (pakTOpaMu
€CTeCTBEHHOTO UMMYyHHTeTa. WX poilb B NPUOOPETEHHOM HMMYHUTETE
3aKJII0OYAETCS B MHIYKIMU CHEUU(PUYECKOr0 OTBETAa HA AHTUIEHBI B KadyeCTBE
AHTUTCHIPEJICTABISAIOMIUX ~ KJIETOK. Makpodarn Takke  ydacTBYIOT B
o0OecrieueHn HMMMYHHOTO TOMEOCTa3a IyTEeM KOHTPOJIS HaJl Pa3MHOKEHUEM
KJIETOK, XapaKTEPU3YIOUIUXCS PSJAOM OTKIOHEHHH OT HOPMBI (OIyXOJIEBBIC
KJIeTKH). [ onTUManbHOTO pa3BUTHS MMMYHHBIX pEaKIUil Tpu JACHCTBUU
OOJBITMHCTBA AHTUTEHOB HEOOXOJIMMO ydYacTHe MakpodaroB Kak B MEpBOU
UHAYKTUBHOHN (paze MMMYHHUTETa, KOTJIa OHU CTUMYJIUPYIOT TUMQOIUTHI, TaK U B
ero KoHe4yHoW ¢aze (MpOAYKTHUBHOI), KOTJa OHHM Yy4YacTBYIOT B BBIPaOOTKE
QHTUTEN W  pa3pylIeHUW  aHTUTeHA.  AHTUTEHBI, (HaroUTUPOBAHHBIC
MakpodaraMu, BbI3BIBAIOT 00Jie€ CHJIHHBI MMMYHHBIA OTBET MO CPaBHEHHIO C
TEMH, KOTOpble He (QarouuTupoBaHbl HMHU. HekoTOopble BHJBI AHTUTCHOB,
HafnmpuMep MHEBMOKOKKH, COJIEpKalllie Ha TOBEPXHOCTH  YIJIEBOJHBIN
KOMIIOHEHT, MOTYT ObITh (harolMTUPOBAHBI JHIIL TOCJIE MpeABAPUTEILHON
OTICOHUM3AIINH, KOTOpasi 00ecreuynBaeTcsl MPUCYTCTBUEM Ha MeMOpaHe Makpodara
peuentopoB k Fc-pparmenty IgG unn komnonenty komriementa C3.

TydHble KIETKM MpU TMOMNAJaHUM B OPraHW3M AaHTUT€HOB JErPaHYJIUPYIOT.
Herpanynsmus 00ycioBjIeHa COSTMHEHUEM aHTUTEHA ¢ aHTUTelaMH Kiacca IgE,
(UKCUPOBAHHBIMU Ha TJIa3MOJIEMME OJiaro/iapsi HAJIMYUIO B HEH PEIeNTOPOB K UX
Fc-dparmenty. Ilpu 3TOM U3 BX rpaHys BBIIETSIOTCS OMOJOTUYECKH aKTUBHBIC
BelllecTBA  (TMCTaMHUH, CEPOTOHWH, TEMNapuH), KOTOpPbIE BIMSIOT  Ha
MPOHUIIAEMOCTh CTEHKM KPOBEHOCHBIX KaNWUISIPOB, a TaKXKe MOTYT
CTUMYJIMPOBaTh Npoaudepanuto u audpdepeHuupoBky T-u B-numdounrtos.

Bomnpoc 61.

[TueBapuTENBHBIN KaHal. OO0mmi nJ1aH CTPOECHHUA CTCHKH.
MopdodyHKIImOHAIbHAS. XapaKTePUCTHKA

OrTBer.

Onurenuii nuieBoga oOpa3yeTcss W3 IMUTENUS TepeIHeNd KHUIIKH, OCTAIbHbBIE
CJIOU U3 OKpY’Karouel ee Me3eHXUMbl. CTPOCHHE CTEHKH IMHUILEBO/IA COOTBETCTBYET
o0IeMy TIIaHy CTPOCHUS OPTaHOB >KEIYJIOYHO-KHIIEYHOTO Tpakta. Chusucras
000JI0YKa KOKHOTO THMa. B COOCTBEHHOU TIJIACTMHKE PACIIOIOKEHBI JBE TPYIIIBI
KapJIMAJIbHBIX JKelie3 nuineBoaa. OHa rpyImma Ha YPOBHE NMEPCTHEBUAHOTO Xpslia
TOPTaHU U 5-T0 KOJIbLIAa TPAaXxer, BTOPAs - B MECTE NEpexoa MUILIEBOA B XKENy10K. B
MOJICITU3UCTON OCHOBE HAXOMSTCSI COOCTBEHHBIE JKEJIe3bl MUICBO/IA, BBIIACIISIONINEC
ciu3b. XapaKTepHOE CTPOCHHE HMeeT MblleyHas obOojiouka. OHa COCTOUT U3



BHYTPEHHETO LHUPKYJISIPHOTO M HAPYKHOrO MPOAOJIBHOTO. B BepxHEeW Tpetu 3Tu
cion 00pa30BaHbl TMOMEPYHO-TIOIOCATOM MBIIIEYHON TKaHBIO, HIDKHSS TPETh -
[JIAIKOM MBIIIEYHOM TKaHbIO, CPEAHSS - M3 T€X U APYrux BOJIOKOH. CHapyxu
MUIIEBO/I TTOKPBHIT aIBEHTUIIMAIBHON 000JI0UKOM, a OPIOIIHON €ro OTIIEN - CEpPO3HOMN
000JI0YKOH, 00pa30BaHHOI ME30TENHNEM C MOJICKAIIEH COSTMHUTEIBLHON TKAaHbBIO

Bompoc 62.

[IpeacTraBieHre O TNEYEHOYHBIX [OJIbKaX (KJIACCUYECKUX, MOPTaJIbHBIX) U
alyHycax, KaK THUCTO(YHKITMOHAIBHBIX EAMHUIIAX TEUYCHH. J[BYyCTOpOHHSS
CEKpeILHs TeNaTOIUTOB.

OtBer.

[Teuenounast oJIbKA - MECTUTPAHHAS PU3Ma, Yepe3 IEHTP KOTOPOU MPOXOIUT
IIEHTPAJIbHAsI BEHa, COOMpArOIIas KPOBh M3 CHUHYCOMIHBIX KamWUIAPOB. Psmom c
JOJIbKOM  pacrojaraeTcss Terpajaa (MOpTaldbHBIA TpakT), KOTOpas COCTOUT W3
MEXIOJMBKOW  apTepu  (BETBb  IEUEHOYHOM  apTepuu  OOJIBIIOTO  Kpyra
KPOBOOOpAIIIEHHS ), MEK/I0JIbKOBOM BEHBI (BETBb BOPOTHOU BEHBI), MEKIOJIBKOBOTO
YKETYHOTO MPOTOKA (B KOTOPBIN OTTEKAET >KEM4b U3 JKEITYHBIX KaMWIISIPOB JIOJIBKH)
U MEXJIOJBKOBOTO JuM@darnuueckoro cocyjaa. B CBsI3M ¢ HeE3HAUYUTEITHHBIM
KOJIMYECTBOM COCJIMHHUTEIIbHON TKAaHU B TEUEHU YEJOBEKa O0pa3yloTCs CIOXKHBIC
JIOJIbKH, B KOTOPBIX TEMaTOIUThI B COCTABE MEUEHOYHBIX TPAOEKYJI, HE MPEPHIBASCH,
NEepeXosAT U3 OJTHON JOJBKH B IPYTYIO.

[TopranbHas meuyeHOYHAs JOJIbKA BKIFOYAET CETMEHTHI 3-X COCEIHHUX KIIACCUYCCKUX
MEYCHOYHBIX JIOJICK, OKpY)Karommx Tpuaay. [lo3ToMy OHa WMeEeT TpeyroJIbHYIO
dbopMy, B ee IIEHTpe JICKHUT Tpuanga, a Ha mepudepud, T € MO yIjiaMm, - BEHBI
(uenTpanbHbie). B CBA3U ¢ 3TUM B

MOPTATLHOM JTOJIbEKE KPOBOTOK IO KPOBEHOCHBIM KaNMJUIIpaM HaMpaBJICH OT IIEHTPA
K nepudepun.

[TeyeHouHbIil anUMHyC O00pa3oBaH CErMEHTAaMH 2-X PSIOM  PaCHOJIOKEHHBIX
KJIACCUYECKUX JI0JIeK, Oyaromapsi ueMy umeer Gopmy pomba. Y OCTpBIX €ro yrioB
MPOXOMST BeHBI (IIEHTpaJbHBIE), a y TYIOIO yrjia — Tpuajaa, OT KOTOPOH BHYTPh
aluHyca UIYT €€ BETBU (BOKPYTIOJIbKOBBIE). OT OSTUX BETBE K BEHaM
(LEHTpaTLHBIM) HAMPABIIAIOTCS TeMOKAMUIUIAPhI. TakuM 00pa3oM, B alliHyce, TaKKe
Kak ¥ B TMOPTAJIbHOW JOJBbKE, KPOBOCHAOXKEHHE OCYIIECTBIACTCS OT €ro
HEHTPAIBHBIX YYACTKOB K MEepUDEPUIESCKUM.

[leyeHouHas KJIE€TKAa — TeNaTOUUT — MMEET MOJUTOHAIBbHYI0 GOopMy U pa3Mep OT
12 no 40 MK B auaMeTpe B 3aBUCHUMOCTH OT (DYHKIIMOHAJIBLHOTO COCTOSIHUS. B
renaToIuTe BBIJCISIOT CUHYCOUJAJIbHBIA W OWIMApHBIM MoJtockl. Yepe3 mepBbIit
IIPOMCXOAUT BCACBIBAHUE PA3JIMYHBIX BELIECTB U3 KPOBU, UEPE3 BTOPOU — CEKpELIUs
XKEMUU U JPYrux CyOCTaHIIMM B MPOCBETHI MEXKKIETOYHBIX >KETYHBIX KaHAJIbIICB.
AGcopbOupyromias U CEeKpeTopHas MOBEPXHOCTU TeMaToluTa CHaOXEHbI OTPOMHBIM
KOJIMYECTBOM  YJIBTPAMHUKPOCKOIIMYECKUX  BBIPOCTOB  —  MHMKPOBOPCHHOK,
YBEJIMUMBAIOIUX 3TH ITOBEPXHOCTH.

Bomnpoc 63.
OMOpPHOHATBHBIN TeMOTIOE3.
OtBet



KpoBeTBopeHUE B CTEHKE KEATOUHOTO MENIKA. Y YeJIOBEKa HAUMHAETCSA B KOHIIE
2i1 — B Hauase 31 Heenu SMOPUOHAILHOTO pa3BUTHS. B Me3eHXuMe CTeHKH
KEITOYHOTO MEIIKa 000COOSIOTCS 3a4aTKU COCYTUCTON KPOBH, UITU KPOBSIHBIE
OCTPOBKHU. ME3E€HXUMHBIE KJIETKU B HUX OKPYTJIIIOTCSA, TEPSIOT OTPOCTKH U
npeoOpa3zytorcs B ctBojoBbie kieTku (CK). KneTku, orpannymnBaroiire KpoBsSHbIC
OCTPOBKH, YIUIOUIAIOTCS, COEUHSIIOTCS MEXIY COO0M U 00pa3yIoT SHA0TEIUATbHYIO
BBICTHJIKY OyAylIero cocyia. Yactb CTBONIOBBIX KJIETOK AU depeHupyercs B
NepBUYHBIC KJIETKH (071acThl). BONBIIMHCTBO MEPBUYHBIX KPOBSHBIX KIETOK
MUTOTHYECKH JACIUTCS U MPEBPALIACTCS B IEPBUYHBIE SPUTPOOIACTHI,
XapaKTepHU3YIOIKUECs KPYIHBIM pa3MepoM (Merano0JacTel). ITO IpeBpallcHue
COBEPIIIACTCS B CBSI3U C HAKOIJICHUEM T€MOTJIO0OMHA B IUTOTUIa3Me OJIaCTOB, TIPH
ATOM CHadaja o0pa3yrTcs MOJMXPOMATO(OUITEHEIE 3pUTPOOIACTHI, a 3aTEM
OKCU(UITBLHBIE 3pUTPOOIIACTHI C OOJBIITUM COJIEP)KAaHNEM TeMOTJIOOnHa. TaKou THTI
kpoBeTBopeHus Ha3zbiBaeTcs MEI'AJIOBJIACTUYECKHUM.

Hapsiny ¢ wmerano0gacTUYeCKUM B CTEHKE JKEJITOYHOTO MEIIKa HaYMHAETCs
HOPMOOJIACTUYECKOE KPOBETBOPEHHE, MpPU KOTOpOM U3 0O1actoB 00pasyroTcs
BTOPHUYHBIE 3PUTPOOIACTHI, CHaYalla OHHM IMPEBPAIIAIOTCA B MOJUXPOMATO(UIBHBIC
PUTPOOIIACTHI, Jajiee B HOPMOOJACTBI, M3 KOTOPBIX OOpa3yloTCs BTOPUYHBIC
APUTPOIUTHI (HOPMOIIUTHI). PazBuTHE SpUTPOIIMTOB B CTEHKE >KEJITOYHOIO MEIIKa
MPOUCXOJUT BHYTPU MEPBUYHBIE KPOBEHOCHBIX COCYJOB, T.€. HHTPABACKYJIPHO.
OIHOBPEMEHHO  DKCTPABACKYJSIpHO U3  OJIACTOB, PACIOJIOKEHHBIX  BOKPYT
COCYJIUCTBIX CTEHOK, Mu(pdepeHIpyeTcss HeOObIIOe KOJIUUECTBO TPAHYJIOIUTOB —
HEUTPO(DUIIOB U Y03UHO(PUIIOB.

[Tocne penykiuu SKEJITOYHOIO MEIIKAa OCHOBHBIM OpPraHOM KpPOBETBOPEHMS
CTAHOBUTCS TICYCHb.

Ha 3-4-ii Henene >ku3HM SMOPHOHA 3aKJIAJbIBACTCS MEYEHb, KOTOpas yx e Ha S5-i
HeJlese )KU3HU YMOPHUOHA CTAHOBUTCS LIEGHTPOM KPOBETBOpeHHUsl. [ eMoIuTo01acThl B
MEYEHU BO3HUKAIOT U3 OKPYKAIOIIMX KAMWUIAPHI KIETOK MEYEHOYHBIX noiek. M3
ATUX TEMOLUTOOJIACTOB 00pa3yloTCs BTOPUYHBIE APUTPOIUTH. OIHOBPEMEHHO W3
JIPYTUX KJIETOK MPOUCXOAUT oOOpa3oBaHue rpaHysonuToB. Kpome Toro, B
KPOBETBOPHOW TKaHW TME€YE€HU (POPMUPYIOTCS TUTAHTCKUE  KIETKH, WIH
MeTaKapHOIMThI, U3 KOTOPBIX 00pa3yroTcs TpoMOOIUTHI. K KOHITy BHYTPHYTPOOHOTO
nepuoaa KpOBETBOPEHUE B MIEUEHU MTPEKPAIIACTCS.

YHuBepcanbHbII KPOBETBOPHBIN OpraH B MEPBOI MOJOBUHE SMOPHUOHAIBHOMN KU3HU
MpECTaBIIAECT CO00M cene3eHka. B Hell pa3BUBarOTCs Bce KIETKU KpoBU. [1o mepe
pocTa 110,12 00pa30BaHUE IPUTPOIIUTOB B CEJIC3CHKE U B IEUCHH YracaeT, U 3TOT
IIPOLIECC MEPEMEILIAECTCS B KOCTHBIM MO3T, KOTOPBIN BIIEPBBIE 3aKI1abIBACTCS B
KOHIIE 2-T0 Mecsilia SMOPHUOHAIBLHOM KU3HU B KIIFOUMIIAX, a MO3HEE — U BO BCEX
JIPYTUX KOCTSX.

Ha BTopom Mecsiiie BHyTpUyTpOOHOTO Pa3BUTHS 3aKJIaIbIBACTCS] BIJIOYKOBAs
JXKese3a, B KOTOpOi HaunHaeTcsi 00pa3zoBaHue TMMQOITUTOB, B TaJbHEHIIEM
paccesIIonuxcs B Apyrue TuM@OuIHbIe Opranbl. Y 3-MecSYHOro mioja B 001acTu
MICHHBIX TUM(PATHICCKUX MEIIKOB HAUMHAIOT (POPMHUPOBATHCS 3a9aTKH
muMmpaTtrdecknx y3ia0B. Ha paHHUX cTanausx pa3BUTHs B HUX 00pa3yroTCs
JTUMQOITUTHI, TPAHYJIOIMTHI, JPUTPOILUTHI U MeTakapuouuThl. [1o3xe oOpa3oBanue
IPaHYJIOIUTOB, SPUTPOLIUTOB, U METAKAPUOIIUTOB MOJABIISAETCS, U NPOLYyUPYIOTCA
TOJIBKO JIMM(OIIUTHI — OCHOBHBIE JIEMEHTHI TUMGOUTHON TKAHH.

K MoMeHTy poxieHus peOeHKa MpOoIeCChl KPOBETBOPEHUS yCHIIMBAIOTCS.



http://www.megabook.ru/Article.asp?AID=679370
http://www.megabook.ru/Article.asp?AID=620604
http://www.megabook.ru/Article.asp?AID=620604

Bomnpoc 64.

['emomnons. CrpoeHne KpacHOTO KOCTHOTO  Mo3ra. XapaKTepHCTHKa
NOCTAIMOPHOHAIBHOTO KPOBETBOPEHUSI B KPACHOM KOCTHOM Mo3re. B3aumonelictre
CTPOMAJIbHBIX U T€MOIIOATHYECKUX IJIEMEHTOB.

Otser.

KpacHsliit kocTHBIN MO3T (medulla ossium rubra) sBISETCS KPOBETBOPHOM YaCThIO
KocTHOTO Mo3ra. OH 3aMoHsIET ry0UaToe BEIIECTBO TNIOCKUX U TPyOJaThIX KOCTEH U
BO B3POCJIOM OPTraHU3M€ COCTaBIJISIET B cpeHEM OKoJio 4 — 5% 0011eil Macchl Tena.
KpacHblli KOCTHBIM MO3I HMMEET TEMHO-KPAaCHBIM 1BET W  MOJYXKHUIKYIO
KOHCHCTEHIIUIO, YTO TIO3BOJISIET JIETKO MPHUTOTOBUTh M3 HETO TOHKHE MAa3Kd Ha
crekiae. OH comepkuT cTBojioBbie KpoBeTBOpHBIE KieTku (CKK) m muddepons
TEMOTIOATUYECKHAX KJIETOK SPUTPOUTHOTO, TPaHyJIOIUTAPHOTO u
METrakapuoIMTapHOTO ps/ia, a Takke mnpeamecTBeHHUkn B- u T-nmumdonuros.
CtpoMoOii KOCTHOTO MO3Ta SIBIISICTCA PETUKYJSIPHAS  COCAMHUTENbHAS TKaHb,
oOpasyrolas MUKPOOKPY>KEHHE JIJIsi KPOBETBOPHBIX KJIETOK. B HacTosiiee Bpems K
JIEMEHTaM  MHUKPOOKPYXKEHHS ~ OTHOCST  TakKKe€  OCTEOreHHBbIE, IKUPOBBIE,
aJIBEHTUIMATbHBIC, YHAOTEIUATbHBIC KIETKH U Makpodaru.

Perukynsipupie kieTku Ojarogapst CcBoed oTpoctyaToil  (OopMe  BBITOJHSIOT
MEXaHUYECKYI0 (YHKIIMIO, CEKPETUPYIOT KOMIIOHEHTHI OCHOBHOIO BeIeCTBA —
MIPEKOJUIAreH, TJIMKO3aMUHOTIIMKAHBI, TIPOATACTHH U MUKPODUOPUIUISIPHBIN OCTIOK |
YY9aCTBYIOT B CO3JaHUH KPOBETBOPHOTO MHUKPOOKPYKEHHUS, CHEMU(DUISCKOTO IS
OTIPE/ICTICHHBIX HAIPaBJICHUN Pa3BUBAOIINXCS TEMOMOITHUECKUX KJICTOK, BBIICIISS
pocTOBbIE (DAKTOPBHI.

OcCTeoreHHBIMU  KJIETKAMH HAa3bIBAIOT CTBOJIOBBIC KJICTKM OTOPHBIX TKaHEH,
OCTe00NacThl W WX MpeAmecTBeHHUKA. (OCTEOTeHHBbIE KJICTKH BXOASAT B
COCTaB PHJIOCTA U MOTYT OBITh B KOCTHOMO3TOBBIX MOJOCTAX. OCTEOTeHHbIE KIETKU
TaKK€  CHOCOOHBI  BbIpaOaThiBaThb  POCTOBBIE  (DAKTOPBI,  MHAYLUPOBATH
pOJIOHAYANIbHBIE TEMOIOATHYECKHE KJIETKH B MECTaX CBOEr0 PACMHOJOXKEHUS K
nponudepanun u auddeperiuporke. Hanmbosiee HMHTEHCHBHO KpPOBETBOPEHHE
MPOUCXOAUT BOJIM3U DHIOCTA, TJ€ KOHIICHTPAIIUS CTBOJIOBBIX KJIETOK MPUMEPHO B 3
pa3za 0oJibllie, 4YeM B IIEHTPE KOCTHOMO3TOBOM TOJIOCTH.

AUTIONUTHI (KUPOBBIE KJIETKU) SIBISIOTCS TMOCTOSHHBIMH DSJE€MEHTAMHU KOCTHOTO
MO3ra.

AJIBEHTHIIMAJIBHBIE KJICTKH COMPOBOXIAIOT KPOBEHOCHBIC COCYJBI U TTOKPBIBAIOT
6onee 50% Hapy)KHOH MOBEPXHOCTH CHHYCOWJIHBIX KanmwuiapoB. [lom BausHUEM
T€MOMOATUHOB (3PUTPOMOITHH) U JIPYTrux (HaKTOPOB OHU CIIOCOOHBI COKpAIIAThCH,
YTO CITOCOOCTBYET MUTPAIIUU KJIETOK B KPOBOTOK.

DHJIOTENHANIBHBIE KJIETKH COCYJIOB KOCTHOTO MO3ra TPHUHHMAIOT Y4YacTHE B
OpraHu3allid CTPOMBI M TIPOIECCOB KPOBETBOPEHUS, CHUHTE3WPYIOT Koyaren [V
TUTIA, TEMOMOATHHBI. HAOTEITUOIMTHI, OOPa3yIONIME CTEHKH CHHYCOHWJIHBIX
KamWUISIPOB,  HETMOCPEACTBEHHO  KOHTAKTUPYIOT C  TE€MOTOITUYECKUMH |
CTPOMAaJbHBIMU KJIETKaMH OJylarojmapsi TpPEphIBUCTON  Oa3albHOW MeMmOpaHe.
DHIOTENUOIUTEL  CIOCOOHBI K COKPATUTENIbHBIM  JIBIDKCHUSIM,  KOTOpPBIE
CIIOCOOCTBYIOT BBITAIKMBAHUIO KJIETOK KPOBH B CHHYCOWJHBIE Kamwuisapel. [locre
MPOXOXKJIEHNUS KIETOK B KPOBOTOK TIOPHI B  DHAOTEIWH  3aKPBIBAIOTCS.
DHJIOTENMOUUTHl  BBIACISIOT  KosoHUecTuMynupytome Qakropsr  (KCD) wu
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6enok GuOpPOHEKTHH, OOECIeUYNBAONINA NPUININAHUE KJIETOK JPYyr K JpYyry H
cyOcTpary.

Makpodaru B KOCTHOM MO3re MPEACTABICHbl HEOJHOPOAHBIMH IO CTPYKType H
(GyHKIHMOHAJIBHBIM CBOMCTBAM KJIETKaMH, HO Bcerjga OorarbiIMU JIM30COMaMU H
darocomamu. HekoTtopeie U3 momysisuil  MakpodaroB CEKpETUPYIOT psif
OMOJIOTUYECKU AaKTHUBHBIX BEIIECTB (IPUTPOMOITUH, KOJIOHUECTUMYIIUPYIOIIHE
(bakTopbl, UHTEPIACHKUHBI, MPOCTArJaHANHbI, UHTepDEpoH U np.). Makpodaru npu
MIOMOIIN CBOMX OTPOCTKOB, MTPOHUKAOIIUX YEPE3 CTEHKU CHHYCOB, YJIABIMBAIOT U3
KPOBOTOKA 3KeJIe30CoIeprKalliee coeqnHeHne (Tpanchepprun) u qanee nepesaoT ero
Pa3BUBAIOIIMMCST APUTPOUJIHBIM KJIE€TKaM [JIs TMOCTPOEHUS TEeMHUHOBOM 4YacTu
reMOTJIOOHHA.

MeXKIIeTOUHOE BEIIECTBO - B KOCTHOM MO3re 3TO BEIIECTBO COAECPKUT KoyutareH I,
III u IV Tumna, rmukonpoOTENHBI, MPOTEOTIUKAHbI U JP.

['emonoaTHUECKHE KJIETKU WM KPOBETBOPHBIC TUDPEPOHBI COCTABISAIOT MAPEHXUMY
KPAaCHOTO KOCTHOTO MO3Ta.

Bomnpoc 65.

Opranbl kpoBetBopeHus. Ceneszenka. CtpoeHue U (yHKIMOHAJIBLHOE 3HAYCHUE.
OcoOeHHOCTH  KpPOBOCHAOXKEHHWSA, HMOPUOHAIBHOTO U  MOCTIMOPHUOHAIBHOTO
KpOBETBOpPEHMUS B ceie3eHKe. T- u B- 30HBL

Ortser.

Cene3enka - nepudepudeckuii U camblii KpYIMHBIA OpraH UMMYHHOM CHUCTEMBI,
pacrojararoiuics mo XoJy KpOBEHOCHBIX cocyAoB. K ¢yHKIUsAM Cele3eHKU
OTHOCSITCS:y4acTue B (DOPMUPOBAHUM TyMOPAJIBHOTO U KJIETOYHOIO MMMYHHTETA,
3a/Iep’KKa aHTUTEHOB, IUPKYJUPYIOMIUX B KPOBH; JJIUMHUHAIMS U3 KPOBOTOKA U,
3aTeM, pa3pyILICHHE CTaApbIX W TOBPEKIACHHBIX SPUTPOLMTOB U TPOMOOIIMTOB, -
«CeJIe3eHKa — KJIAJOUIIE JPUTPOILMTOBY; JEIMOHUPOBAHUE KPOBH W HAKOIUICHUE
TpoMOOIUTOB (110 1/3 00IIIero WX YKciia B OpraHu3Me); B SOMOPHOHAIIBHOM TIEPHOJIE —
KpOBETBOpHAs (hyHKIIHSL.

OYHKIIMK - KPOBETBOPHBIM W 3allUTHBIA OpraH, y4acTBYeT B 0Opa3OBaHHUU
TYMOPQJIBHOTO UMMYHHUTETA, BbIPa0aTHIBAET BEIIECTBA, YTHETAIOIIUE dPUTPOIIOI3 B
KPAaCHOM KOCTHOM MO3T€.

B cenesenke mpoucxoasT aHTUTeH3aBUcHMas mpoimdepanus u nuddepeHimrpoBka
T- u B-numdouutoB m o00pa3oBaHWE aHTUTEN, a TaKKe BbIPAOOTKAa BEIIECTB,
YTHETAIOIIHNX SPUTPOII033 B KPACHOM KOCTHOM MO3TE.

Cene3eHka  TOKpbITA  COCAMHUTEIIBHOTKAHHOW  Kamcyldod W OpIOIIMHOM
(me3otenuem). Karcyna cocTOUT U3 TJIOTHOM BOJIOKHUCTOW COCTMHUTEIHLHON TKaHU,
coaepkaie (GuOpodsacThl U MHOTOYHMCIICHHBIE KOJUIAr€HOBBIE M DJACTUYECKHUE
BOJIOKHA. MEXly BOJIOKHAMH 3ajieracT HeOOJIbIIIOe KOJIUYECTBO IIaJKUX MBITIIEUHBIX
KJIETOK.

BHyTpsr oOprana oOT Kamncylbl OTXOST MEPEKIaTuHbI — TPAOCKYJbl CENe3CHKH,
KOTOpbIE B TUIYOOKMX YacTSX OpraHa aHACTOMO3UPYIOT Mexmay coboi. Kamcyma u
TpabEKyJIbl B CEIe3E€HKE YeJIOBEKAa 3aHUMAIOT MpuMepHo 5S—7 % oT obmiero oobema
opraHa ¥ COCTaBIIIIOT €ro OMOPHO-COKPATUTENbHBIN ammapaT. B Tpabekymax
CEJIE3CHKM YEJIOBEKAa CPAaBHUTEIBHO HEMHOIO TJIAJIKUX MBIIIEYHBIX  KJIETOK.
DnacTudeckre BOJIOKHA B TpaOeKyax 00jiee MHOTOYUCIICHHBI, Y€M B KaricyJie.
CrpoMa opraHa MpeJCcTaBi€Ha PETUKYSIPHBIMU KJIETKAMU M PETUKYISPHBIMU
BOJIOKHaMH, coaepxamumMu kojutarex Il u IV tunos.
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[Tapenxuma (Mu myJTbIia) CEJIE3eHKH BKITFOYAET JIBA OT/ENA C Pa3HBIMH (DYHKITUSIMH:
Oenas myJibia W KpacHas IyJbIia.

CtpoeHHe CeNne3eHKHM U COOTHOIICHHE MEXKIy Oelod M KpacHOW MyJbIIOH MOTYT
U3MEHSTHCS B 3aBUCUMOCTH OT (DYHKIIMOHAJILHOTO COCTOSIHUS OpraHa.

Bompoc 66.

Opranbl  kpoBerBopeHHsi.  CrpoeHne ¥ (QYHKUHMOHAIBHOE  3HAUYCHHE
TUM(}ATUYECKUX Y3JI0B U JTUM(OUIHBIX Y3€JIKOB CIU3UCTBIX 000JOUEK Pa3TUYHBIX
OpraHoB. YyacTue JUMQOHIHBIX OpraHoB B mpoiudeparuu, nudepeHIupoBKe U
co3peBanuu T- u B-mumdonuros.

OTtBeT.

Jlumpartrueckre y3dbpl PaCHoONIaraloTCS IO  XOAY JUM(PATUYECKUX COCYIIOB,
ABJISIIOTCSL OpraHaMH JIMM(OIMTONO033a, MMMYHHOM 3allUThl W JICTOHUPOBAHUS
npotekaronied umbsl. Umerot okpyriyio unu 606oBuaHyo Gopmy. K BeImykioit
MOBEPXHOCTH MOJXOMAST NPUHOCAIINE TUM(paTHIECKUE COCYAbl, B 00JaCTH BOPOT Ha
BOTHYTOM TOBEPXHOCTH BXOASAT apTEPUU U HEPBBI, BBIXOJAT BBIHOCSIIUE
TuM@aTHYECKHE COCYIbI U BEHHI.

brnarogapst TakoMy pacIojOXEHHIO y3ja IO XOAy JUM(aTHYECKHX COCYJIOB OH
SBJISIETCS CBOCOOpa3HbIM (MIIBTPOM JIJII OTTEKAIOMIE OT TKaHEW KUIKOCTH
(yiumdbl) HA TyTH B KpoBsiHOE pycio. [Iporekas yepes nuMdaTuyeckue y3ibl, TuMdpa
OYMIIAETCS OT MHOPOJHBIX YAaCTHI[ U aHTUTEHOB Ha 95—99%, oT u30BITKAa BOMI,
OEJIKOB, KUPOB, 00OTAIIACTCS AHTUTEIAMH U JTIUMPOIUTAMH.

Jlumpatuueckrie y3Jbl MOKPHITHI COCAUHUTEIHLHOTKAHHOM KarcCyliod, OT KOTOpOH
BIIyOb oOpraHa OTXOAST TpaOekyisl. CTpoMa y370B MpeNCTaBlIeHa PETUKYISIPHON
COCMHUTEIBHON TKAaHBIO — CEThK) PETUKYJSPHBIX KIJIETOK, KOJUIAr€HOBBIX U
PETUKYJISIPHBIX BOJIOKOH, a Takke MakpodaraMd M aHTHTEH-TPEACTABISIIOITUMU
kietkamu. [Tapenxuma y3710B npejcTaBieHa JUM(POUTHBIMU KIETKAMH.

B nuMmdarudeckux y3max MpPOUCXOAST  aHTUT€H3aBUCHUMAsl — MOpoaudeparus
(xn1onupoBanue) u auddepenuuponka T- u B-mumpountos B 3ppexkTopHbIE KIETKH,
a Takxke oOpazoBanue T- u B- kjaeTok mamsitu.

Ha cpe3ax y3ma, mpoBeAEHHBIX 4epe3 BOpoTa JHUM(Oy3i1a, MOXKHO PpPa3InYUTh
nepudepuueckoe, 0Oojee IJIOTHOE KOPKOBOE  BEHIECTBO, COCTOSIIIEE U3
IUM(}ATUYECKUX Y3€JIKOB, MapaKOpTUKaIbHYIO0 (Auddy3Hy0) 30HY, a TaKxke
LEHTPAJIBHOE CBETJIOE MO3TOBOE BEILIECTBO, 0OPA30BAHHOE MO3TOBBIMHU TSXKaMU H
cuHycamu. bosblias 4acTh KOPTHUKAJIBHOIO CIOSI M MO3TOBBIE TSKM COCTaBIISIOT
oOnacte  3aceneHus  B-numdommTtoB  (B-30Ha), a  mapakopTHKaiIbHaf,
TUMYC3aBUCUMAs 30Ha CONEPKUT npeumyuiecTBeHHo T-mumpouuntsl (T-30Ha).
KopkoBoe BemiecTBo

XapakTepHbIM CTPYKTYPHBIM KOMIIOHEHTOM KOPKOBOI'O BEILIECTBA  SIBJIFOTCS
mumpatryeckne y3enku . OHU TPEencTaBiIIOT COOON OKpyTJble 00pa3oBaHUS
TramMeTpoM J0 1 mm.

B peTukyisipHOM OCTOBE Y3€JIKOB MPOXOAST TOJICTHIE, U3BUIIMCTHIE PETUKYJISPHBIC
BOJIOKHA, B OCHOBHOM LIMPKYJISIPHO HaIlpaBJieHHbIE. B MeTnsx peTuKyasipHOU TKaHU
3aneratorT JUMQOUMTHI, JUM@PoOIacTel, Makpodard u Apyrue Kietku. B
nepudepuuecKor 4acTu y3eIKOB HaXOIATCsl MaJible TUM(OLUTHI B BUAE KOPOHBI.
JlumdaTrueckue y3eIKd TOKPBITHl YIUIOUIEHHBIMUA PETUKYJSPHBIMU KIIETKaMH,
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JeKaUUMH Ha PETHKYJIAPHBIX BOJOKHAX. Cpeau 3THUX PETUKYIOIHAOTENUATBHBIX
KJIETOK MHOTO (DMKCHpPOBaHHBIX MakpodaroB (T.H. «OeperoBbie Makpodarm»).
[lenTpanpHas 4yacTh y3€JIKOB OOBIYHO BBIIVIAJIUT CBETIION BCJIEICTBUE TOTO, YTO OHA
COCTOMT u3 Ooyiee KPYIHBIX KIETOK C OOJBIIMMHU CBETJIBIMU SIpaMH: U3
AMM$poO0IacTOB, TUINHUYHBIX MAaKpO(aroB, «JIEHAPUTHBIX KIETOK», JIUM(QOLUTOB.
JInmdpoOaacTbl OOBIYHO HAXOATCS B PA3JIUYHBIX CTAUAX JIEIEHHUS, BCIEACTBUE YETO
3Ty 4YacTh y3€JKa Ha3bIBAIOT FTEPMHUHATUBHBIM LIEHTPOM (centrum germinale), nian
LHEHTPOM pa3MHOXeHMs. [Ipy MHTOKCHKAalMM OpraHu3Ma, OCOOEHHO MHMKPOOHOIO
NPOUCXOXKICHUSA, B IICHTPAIbHOM YacTH Y3€lIKa MOTYT TMOSBISTHCS CKOILUICHHS
GaromuTHPYIONIMX  KJIETOK, YTO YyKa3blBa€T HA BBICOKYI0 PEaKTUBHOCTD
ONHUCHIBAEMBIX CTPYKTyp. [loaTOoMy naHHyr0 dYacTh y3elKa 4YacTO Ha3bIBAIOT
ellle PEaKTUBHBIM LIEHTPOM.

JlumbougHpie y3€NKH COIEpKaT MNPEUMYIIECTBEHHO B-mumMponuTh Ha pasHBIX
CTaIusAX AaHTUTCH3aBUCUMOW JU(PGEpPeHIUPOBKU. AHTUTCHBI, T[ONABIINE B
AMMQPaTHUECKUNA Y3€J ¢ TOKOM JIUM@bI, PACTIPOCTPAHSIOTCS [0 CUHYCaM, JJOCTUTAIOT
IOBEPXHOCTHOM 30HBI LEHTPOB pPa3MHOKEHHUSA, (parouuTupyrorcs Makpodaramm.
YactuyHO mnepepadOTaHHbIE AHTUIEHbl (UKCUPYIOTCSI Ha HMX MeMOpaHe U Ha
MeMOpaHe OTpPOCTKOB JICHAPUTHBIX KJIETOK. B-nmuM@ouuTel Takke MOTYT
IOCPEACTBOM CBOMX PELENTOPOB Pa3HOCUTh aHTUIeHHYIO MH(popmauuio. [Tomyuns
uHpopMaluio 00 aHTuUreHe, B-nmumdouuTtsl npeBpamiarTcs B HMMYHOOIACTHI,
npoau@eprupyroT, 4acTh KIETOK Iud¢depeHuupyercs B IUIa3MaTHUYECKUE KIIETKH,
npyras craHoBuTca kieTkamu namsatu (KIT).

[TapakopTukaibHas 30Ha

Ha rpaHume wmexay KOPKOBBIM H  MO3TOBBIM  BEIIECTBOM pacrojaraercs
napakopTUKaJIbHAsI TUMYC3aBUCUMAsi 30Ha (paracortex). OHA COAEPKUT TJIABHBIM
oOpa3zoM T-nmum@ouuTsel. MUKPOOKpYXKEHUEM ISl IUM(OLUTOB MAPaKOPTUKAIBHOM
30Hbl SIBJIIETCA PA3HOBHIHOCTh Makpo(daroB, MOTEPSBIIMX CIOCOOHOCTh K
¢darouuTo3y, — T.H. «UHTEPAUTUTUPYIOUIUNE KIETKW», KOTOpble 00JanaoT
MHOTOYHCIICHHBIMU MaJIbLIEBUJHBIMUA OTPOCTKAMU, BAABIMBAIOIIUMHUCS W3 OJHOMN
KJIETKH B JPYyrylo. Slnpa WHTEPAUTUTUPYIOMIMX KIETOK HEMPaBUIBLHOW (POpPMBEI,
CBETJbIe, C KpaeBbIM pacHoJIOKeHHEeM XpomaTuHa. B cmabobazoduiabHOM
UTOTUIa3Me  OOHApYXKHMBAIOTCA  BE3UKYJbI, ammapar [ onbIku,  Tiagkas
JHAOIIa3MaThyeckass ceTb. DarocoMbl BCTPEYAKOTCS PENKO. OTU  KIETKH
BbIPA0ATHIBAIOT TJIMKOMPOTEHUIbI, KOTOPHIE UTPAIOT POJIb T'yMOPaIbHBIX (haKTOPOB
JUMQOIMTOTeHE3A. ['mukonporenapl  MPUMEMOpPAHHBIX  CJIOEB COCOOHBI
copOMpOBaTh M COXPAHATh AHTUICH Ha IUTOIUIA3MAaTHYECKUX MeMOpaHax H
UHIAYLMPOBaTh npoaudepanuto T-mumMbonuToB.

[lomarator, 4YTO WHTEPAUTUTUPYIOIIME KIETKH TMPUHOCATCA JuMpol B
TuM(paTUYECKUi y3ell U3 KOXKU U SBIAIOTCS TTOTOMKAMHU BHYTPHAIHIECPMATBHBIX
makpodaroB (kimetku Jlanrepranca). Ha cBoeit MemOpaHe OHU MOTYT HECTH
aHTUIeHBI, TOJy4YeHHble B Koxke. M3 maumdouutoB 3aech npeobnamaror T-
JAUMQPOLUTHI-XENINEPbl. DTy 30HY HaA3bIBAIOT THUMYC3aBHUCHUMOM, MOCKOJBbKY MOCHE
TUMAPKTOMHH OHA 3aIlyCTEBAET U3-3a yObu T-TMMQpOLUTOB.

B MMApAKOPTUKAIBHOU 30HE MIPOUCXOIAT nponudeparus T-kieTok u
mupdepennupoBka B ddPexTopHbIE KIETKH (T.K. KICTKHU-KAJUIEPBI W Jp.).
[locTKanwiuIsipHBIE  BEHYJIBI  MMAPAKOPTUKAJIBHOM  30HBI  SABJISIOTCS  MECTOM
NPOHUKHOBEHUS B TUM@aTuyecKuil y3en uupkynupyomux T- u B-numdonurtos. B



HEKOTOPBIX CIydasx MPU pa3pacTaHWH MapPaKOPTHKAIHLHOW 30HBI JTUM(paTrueckue
Y3€JIKH CIUBAKOTCS.

Mo3roBoe BENIECTBO

OT y3e/lKOB U MapakOpTUKAIbHOW 30HBI BHYTPb y3Jla, B €r0 MO3TOBOE BEIIECTBO,
OTXOSITMO3TOBBIC TsKU (chordae medullaria), anHacTOMO3UPYIOIIUE MEXITY COOOM.
B ocHOoBe uX JNEXKHUT pETUKYJspHas TKaHb, B TMETISAX KOTOpPOW Haxonarcs B-
JUM(OIUTHI, MJIA3MaTUYECKUE KIETKUU Makpodaru. 3/1ecb IPOUCXOIUT CO3PEBAHUE
MIa3MaTUYECKUX KJIETOK. bojbInas 4yacTh UMMYHOIJIOOYJIMHOB, 00pa3yeMbIX 3/1€Ch
TJIa3MaTUYECKUMH KJIIETKaMU, OTHOCUTCS K KJIacCy MMMYHOTIIOOynuHOB G. BHyTpH
MO3TOBBIX TSKEH TIPOXOIAT KPOBEHOCHBIE COCYBI U KAMMILISPBI, COACPIKAIIIE TIOPHI
B sHAoTenH. CHAapyXHW TsDKH, TaK K€ Kak ¥ JTUM(aTHUecKue y3eTKH, TMOKPBITHI
OHAOTETUONOJOOHBIMIA  PETUKYJISIPHBIMUA ~ KJICTKAMH, JISKAIMIMMH Ha  ITy4Kax
PETUKYJIAPHBIX GUOPHILT U 00pa3yIOIMIUX CTEHKY CUHYCOB.

Cunycel. IIpocTpaHcTBa, OrpaHHYEHHBbIE KalCyJloOd M TpabekyjlamMu C OJHOU
CTOPOHBI U y3€JIKAMH U MO3TOBBIMH TsDKAMU — C JIPYTOM, Ha3bIBAIOTCSI CUHYCAaMH,
SBJISIONIMMUCS KaKk Obl MPOJIOJDKEHHUEM MPUHOCIIINX JUM(PATUYECKUX COCY/IOB.
Paznmuuarior monKancynbHBINM, WIM KpaeBOW, cuHYyC (sinus subcapsularis),
pacrnoJiararoiuics Mexay Karcyjaol U y3elKaMu, BOKPYTY3€JIKOBBIE CUHYCHI (Sinus
corticalis perinodularis), TPOXOJAIIMEe MEXIY Y3€JIKaMU U TpabeKyJaMH, a TaKxKe
MO3TOBBI€ CUHYCHI (sinus medullaris), orpaHudeHHbIE TpaOEKyJlaMU U MO3TOBBIMH
TSDKAMU.

HapyxHble KIETKHM TOIKANCYJSIPHOTO CHHYyCa, MpHIeXallue K Karcyle yiia,
pacnoJiokeHsl Ha OazaibHOM MemOpane. Ilo cTpoeHuto u GyHKUMH OHU OJIM3KH K
HHIOTENINATIBHBIM KJIETKaM, BBHICTHJIAIOLIUM MPUHOCALIUE JTUM(PATHUECKUE COCYbI.
Cpenu 3TuUX KJIETOK BCTpeyaroTcs (arouutupyromue Makpodaru. BryTpenHue
SHIOTEINONOJO0HBIE PETUKYJISIPHbIE KJIETKH, MOKPBIBAIOIIKME JUM(paTHYECKUE
y3€JIKH KOPKOBOTO BEILECTBA, HE HUMEIOT 0Oa3anbHOM MeMOpaHbl, a JeXaT Ha
MJIACTUHKE PETHKYJSIPHBIX (pubpumi. Mexay KieTkamu OOHapyXKUBArOTCS IIEIH,
yepe3 KOTOpbIe B MPOCBET CUHYCA MPOHUKAIOT JUMouuThl. KieTku, BpIcTUIAIONTIE
BCE OCTaJIbHbIE CHHYChI, UMEIOT aHAJIOTHYHOE CTPOCHUE.

[To cuHycaM KOPKOBOTO M MO3TOBOTO BellecTBa MpoTekaeT jumda. [Ipu sTom oHa
oboraraercs auM@OIUTaMHU, KOTOPbIE TOCTYMNAOT B HEEe B OOJIBIIIEM WJIM MCHBIIIEM
KOJIMYECTBE M3 Y3CJIKOB, IMapaKOPTHUKAIbLHOM 30HBI M MO3TOBBIX TsDKe. Cpenum
CBOOOJHBIX KJICTOYHBIX DJJEMECHTOB B CHHyCax IPU PA3TUYHBIX COCTOSHHUSIX
OpraHu3Ma MOKHO OOHAPYKHUTh JIMM(OIHUTHI, TIIIa3MOIUTRI, CBOOOAHBIC Makpodaru;
BCTPCUAIOTCSA CIMHUYHBIC 3CPHUCTBIC JICUKOIUTBI W IpUTpPOonuTh. CHHYCHI
BBITIOJTHSIOT POJb 3alIUTHBIX (HIBTPOB, B KOTOPHIX Ojaromaps HAIHYHIO
(baronmUTHPYIONMX KICTOK 3aJepKUBaeTCs OOoNbIIas dYacTh IIONMAJAIOMIAX B
TUM(ATHYECKHE Y3IIbl aHTHTCHOB.

Bomnpoc 67.

[TonsTHE ©0 MUETOMIHOM W  JUM(OHUIHOM KpPOBETBOPEHHH U  POJIb
MUKPOOKPY)KEHHUSI B Pa3BUTUU TEMOIOITHYCCKHUX KJIETOK. ['eMorpamMma w
nerkonuTapHas Gopmyia.

OtsBer.

HccnegoBanue KOCTHOTO MO3ra, WM MUEJIOrpaMma, MpeACTaBiIsieT COO0N OLICHKY
MPOLIEHTHOT'O COOTHOUIEHUSI Pa3HbIX KJIETOYHBIX AJIEMEHTOB B ITyHKTATaX KPacHOTro



KOCTHOr0 Mo3ra. HampaBieHue mnanuMeHTa Ha HCCIEN0BaHHE KOCTHOTO MO3ra
MOKA3aHo:

- TIPY TIOJIO3PEHUHU HA OCTPBIH JIEUKO3, MUEIIOMHYIO 00JI€3Hb;

- 1711 TUArHOCTUKE TEeMOJIUTHYECKUX aHEMUI U TaKUX WH(MEKIIMOHHBIX 3a00JIeBaHUM,
KaK BUCLIEpaIbHBIN JeiimmManro3.Kpome Toro, muenorpaMmy oOs3aTENbHO JENIA0T
BceM OOJBbHBIM OHKOJIOTMUECKMMHU 3a00JIeBaHUSIMU M CHUCTEMHOM KpacHOM
BOJTYaHKOM./[711  Toro  4toOBbl  OIEHKAa  MHUENOrpaMMbl  UMeda  OoJibIoe
JTMAarHOCTUYECKOE 3HAUCHHUE, €€ PE3yJIbTAThI I0JDKHBI OBITh COMPSKEHBI C U3YUECHUEM
JTUHAMUKY WU3MEHEHHHA mepudepuyeckoil KpOBH IMAIMEHTA W OOIICH KIMHUYECKON
kaptuHO Oonesnu. 'emorpamma (rped. haima kpoBp + gramma 3amwch) —
KIMHAYECKUA aHalIu3 KPOBU. BKIIFOWAaeT MaHHBIE O KOJMYECTBE BCEX (POPMEHHBIX
AJIEMEHTOB KpOBH, HX Mopdosiorudeckux ocodbeHHoctsax, COD, coaepkaHuU
reMorjioOWHa, I[BETHOM TIOKa3aTeje, Te€MaTOKPUTHOM 4YHUCJIE€, COOTHOIICHUH
Pa3JIMYHBIX BUJIOB JIEHKOLIMTOB U JIp.

Bomnpoc 68.

CucreMa KpoBH. YHUTapHasi T€OpUsl KpOBETBOpEHHUS. [loHsATHE O CTBOJIOBOI
KJIETKe KpoBH U KoJioHHeoOpa3ytomux enunuiax (KOE) u atamax pa3zsutus (Kj1acchl
KJICTOK).

Ortser.

CTBOJIOBBIE KJIETKHU SBJISIOTCS MOJIUIOTEHTHBIMU PEANIECTBEHHUKAMH BCEX
KJIETOK KPOBU U OTHOCSITCA K CAMONIOAAEP>KUBAIOILICICS MOMYJIALUU KIETOK. OHU
penko aenstcsa. BrnepBbie mpeacTaBieHre 0 POJIOHAYATBHBIX KIETKaX KPOBU
chopmynupoBan B Hadajie 20 Bexka A.A. MakcuMOB, KOTOPBIA CUMTAaJ, 4TO IO CBOEH
MOpGOJIOTHH OHU CXOJIHBI ¢ TUMponTamu. B HacTosiIiee Bpems 3TO peICTaBICHUE
HAIIJIO MOJTBEPKICHUE U TaJIbHEHIIIee pa3BUTHE B HOBEUIIIUX AKCTIEPUMEHTATBHBIX
MCCJIEI0BAHMS, MPOBOIUMBIX IJIaBHBIM 00pa3oM Ha mbimax. Beisisnenne CKK crano
BO3MOYKHBIMH TPU MPUMEHEHUU METO/1a KOJIOHUE0Opa30BaHMUS.

DKCNepUMEHTAIBHO TTOKA3aHO, YTO MIPHU BBEJCHUU CMEPTEIILHO 00TyUEeHHBIM
YKUBOTHBIM (YTPATUBIIUM COOCTBEHHBIE CTBOJIOBBIE KJIIETKH) B3BECH KIIETOK
KpacHOTO KOCTHOTO Mo3ra win (¢pakiuu, ooboramernHoir CKK, B cenesenke
MOSIBIITFOTCS KOJIOHUH KJIETOK — oToMKOB ofHo# CKK. IIponudeparuBayio
aktuBHOCTh CKK mMomymupytot kononuctumynupyromue paxropsr (KCD), UJI-3.
Kaxnas CKK B cenesenke 00pasyer 0JiHy KOJOHUIO M HA3bIBAETCS CEJIC3CHOYHON
koJionueoopasytomen enunuiieit (KOE-C). [Toacuer kosoHU MO3BOISET CYAUTH O
KOJIMYECTBE CTBOJIOBBIX KJIETOK, HAXOSIINXCS BO BBEJIEHHON B3BECH KJIETOK.
HccnenoBanus KJIETOYHOTO COCTaBa KOJIOHUM MO3BOJIMIIO BBISIBUTH 2 JIMHUU UX
nuddepentiupoBku. OaHa TUHUS JAaeT HaYaja0 MYJbTUIOTEHTHOM KJIETKE —
pOIOHAYAIBHUILIE TPAHYJIOIMTAPHOTO, MOHOLIUTAPHOTO, SPUTPOLIUTAPHOTO U
MerakapuouTapHoro psaoB remonodsa (KOE-I'SMM). Bropast nuHus gaetT Havaio
MYJIBTHIIOTEHTHON KJIETKE — pojioHadansHuIe auMdomnomza (KOE-JI). U3
MYJIBTHIIOTEHTHBIX KJIeTOK nuddepennupytorces onuronoreHTHoie (KOE-I'M) u
YHUTIOTEHTHBIC POJIOHAYATIbHBIE KIETKH. MEeTOI0M KOJIOHHEe0Opa3oBaHUs
OnpeiesIeHbl POJIOHAYaIbHE YHUIIOTEHTHBIE KIETKHU JJIs1 MOHOIIMOTOB,
HEUTPO(PHIIBHBIX TPAHYJIOIMTOB, Y03UHOMUIIOB, 6a30(PHIIOB, SPUTPOITUTOB,
METraKapuoIMTOB, U3 KOTOPBIX 00Pa3yIOTCs KIETKU-TIPEIISCTBEHHUKH.
[TonmumoTeHTHBIE, OMUTONOTEHTHBIC U YHUITIOTEHTHBIE KIETKA MOP(OJIOTUYECKH HE
pa3IMYaAOTCA.



Bompoc 69.

[lenTtpanbHple W mnepudepuyecKue OpraHbl TIeMollod3a M HMMYHOIeHe3a.

B3aumoeiicTBrE CTpOMaIbHBIX U T€MOIOATHYECKUX 3JIEMEHTOB.
OtBer.

K cucreMe opraHoB KpoBETBOPEHMSI 1 UMMYHHOM 3aIlIUThl OTHOCST KPACHBIM
KOCTHBIM MO3T, TUMYC (BHJIOUKOBAs jKeje3a), CeIC3CHKY, JIMM(paTUIeCKue y3IIbl, a
TaKKe TUM(ATHICCKUE Y3€JIKH B COCTAaBE CIIM3UCTHIX 000I04YeK (HapuMeD,
MUIICBAPHUTEIHFHOTO TPAKTa - MHHIAJIUHBL, TUM(ATHICCKHUE Y3CIKN KUIIICUHUKA, U
JPYTHX OPraHoB). DTO COBOKYIMHOCTh OPraHOB, IOICPKUBAIOIINX
TOMEOCTa3 CHCTEMbI KPOBH U HIMMYHOKOMITCTCHTHBIX KIICTOK.

PaznuuaroT neHTpanbHbie U nepudepuueckre Opranbl KpOBETBOPEHUSI U UMMYHHOM
3aIIUTHI.

K neHTpanbHpIM OpraHaM KpOBETBOPEHUS W HWMMYHHOW 3alllUThl y YEJIOBEKa
OTHOCATCSI KPAaCHbIM KOCTHBIM MO3I M TUMyC. B KpacHOM KOCTHOM MO3re
0o0pa3yloTcs APUTPOLMUTHL, TPOMOOLMTHI, TPaHYJOLMUTHl M MPEAIIECTBEHHUKU
muMpouuToB. TuMyc — LEeHTpaIbHBIA Oprad IMM(pono33a.

B nepudepuyeckux KpoBETBOPHBIX oOpraHax (cene3eHka, JUMGaTHYECKUE Y3IIbI,
reMoJiuM(aTUuecKue Y3Jibl) MPOUCXOJAT PA3MHOKEHHE MPUHOCUMBIX ClO/Ia U3
HEHTPaIbHBIX OpraHoB T- u B-muMdonuToB u crenuanuzanus UX MOJ BIUSHUEM
AHTUTEHOB B 3(PGEKTOpHBIC KIIETKU, OCYIIECTBIISIIONIME WMMYHHYIO 3alluTy, |
wietku namsatu (KII). Kpome toro, 31ech morubaroT KIETKH KPOBHU, 3aBEPIIUBIIHE
CBOM KU3HEHHBIN TUKII.

Opranbsl KpOBETBOPECHUS (PYHKIIMOHUPYIOT COAPYKECTBEHHO U 00ECIEUUBAIOT
nojazep>XxaHue Mop(OJOrMYECKOro cocTaBa KpOBH M MMMYHHOTO TOMEOCTa3a B
opranuzme. KoopauHamuss W peryjsilus  ACATEIBHOCTA  BCEX  OpPraHOB
KPOBETBOPEHUS OCYIIECTBISIOTCS MOCPEACTBOM TYMOPAJILHBIX U HEPBHBIX (PaKTOPOB
OpraHusma, a TaKke BHYTPUOPTaHHBIX BIIMSIHUY, 00yCIIOBIIEHHBIX
MHUKPOOKPYKEHUEM.

HecMoTpst Ha pa3nmuuust B CIENUATU3alMA OPTAaHOB T'€MOII033a, BCE OHU HMEIOT
CXOIHBIC CTPYKTYpHO-(YHKIIMOHAIBHBIC TMPU3HAKKA. B OCHOBE OOJBIIMHCTBA HX
JISKUT PETUKYJISIPHAS COSAUHUTEIbHAS TKaHb, KOTOpas 00pa3yeT CTPOMY OpPTaHOB U
BBITIOJTHSET POJIb  CHEMU(DUUESCKOTO MHKPOOKPYKECHHSI JIJIT  Pa3BUBAIOITUXCS
TEMOTOITUYECKUX KJIETOK U JuMdoruToB. B 9oTUx opraHax mNOpoHCXOAST
pPa3MHOXEHUE KPOBETBOPHBIX KIJIETOK, BPEMEHHOE JICTIOHUPOBAHHE KPOBU WIU
mumbbl.  KpoBeTBopHBIE oOpranbl Ojarojapss HAJIWYUI0O B HUX CHCIHATBHBIX
GarolmMTUPyIONUX ¥ HWMMYHOKOMIIETCHTHBIX KJIETOK OCYIIECTBIISIIOT —TaKXke
3alATHYI0 (YHKIIMIO ¥ CIOCOOHBI OYMINATH KPOBb WM JUMQY OT HHOPOIHBIX
YaCTHII, OAKTEPHI M OCTATKOB IMOTHOIIMX KJIETOK.

Bomnpoc 70.

HpixatenpHas cuctema. MopdodyHKIIMOHANBHAS XapakTepucTuka. McTounuku
pa3BUTHUSL.


http://www.morphology.dp.ua/_mp3/hematopoies.php
http://www.morphology.dp.ua/_mp3/blood1.php
http://www.morphology.dp.ua/_mp3/hematopoies.php

OrtBerT.

JpIxaTenbHasi cucTeMa pa3BUBACTCS M3 SHTOAEPMBLI OpTaHb, Tpaxes W JIETKUE
Pa3BUBAIOTCS M3 OJHOIO OOIIEro 3avyaTka, KOTOPBIA MosBiIsieTcs Ha 3—4-i Heaene
MyTEM BBIMSYMBAHUS BEHTPAJIILHOW CTEHKHM MepenHeil kuiku. ['oprans u Tpaxes
3aKJIA/IBIBAIOTCA HA 3-i HEJENIe W3 BEPXHEM YacTH HEMApHOr0 MEIIKOBUIHOTO
BBINISTYMBAHUSA BEHTPAJbHOW CTEHKU MEpeAHEW KUIIKW. B HMXKHEW YacTu 3TOT
HEMapHbIM 3a4aTOK JEIUTCS MO CPEAHEW JIMHUU Ha JBa MEIIKA, JAIONIUX 3a4aTKH
MPaBOI0 U JIEBOIO JIEKOro. DTH MEIIKK B CBOIO OYEpeb MO3HEE MOAPA3ACISIIOTCS
HAa MHOKECTBO CBSI3aHHBIX MEXIy CO00M Oojee MENKHUX BBIMSTYMBAHUN, MEXKITY
KOTOPBIMU BpacTaeT Mme3eHxuma. Ha 8-ii Hejene MmosBISAIOTCS 3a4aTKU OpPOHXOB B
BUJIE KOPOTKMX POBHBIX TpyOouek, a Ha 10—12-i1 Henene CTEHKU UX CTAHOBSITCS
CKJIQ4aThIMH, BBICTJIAHHBIMU IWIMHAPUYECKUMHU dnuTeauonutramu (popmupyercs
JPEBOBUIHO pPa3BETBJICHHAs cUcTeMa OpOHXOB — OpoHxuanbHOE aepeBo). Ha sroit
CTaJMM Pa3BUTHA JIETKUE HAMIOMHHAIOT *kene3y (kenesuctas ctaaus). Ha 5—6-m
Mecsilie AMOpHOreHe3a MPOUCXOIUT Pa3BUTHE KOHEUYHBIX (TEPMUHAIBHBIX) U
pEeCIUpPaTOPHBIX OPOHXMOJI, & TAKXKE albBEOJPHBIX XOJIOB, OKPY>KEHHBIX CETHIO
KPOBEHOCHBIX KalWJUISIPOB U MOAPACTAIOIIMMHU HEPBHBIMU BOJIOKHAMU (KaHaJIbIeBast
CTaus).

"3 ME3EHXHUMBI, OKpYy Karolen pacTyiuee OpoHXHaIbHOE TIEPEBO,
muddepeHIUPYIOTCS TJIafKas MblIIIeuHas TKaHb, XpALIeBas TKaHb, BOJOKHUCTAs
COEMHUTENbHAs TKaHb OPOHXOB, AMACTUYECKUE, KOJIAr€HOBBIE JIEMEHTHI allbBEO,
a TaKXe NPOCIOUKH COEIUHUTENBHOW TKaHU, MPOPACTAIOIIME MEXAY AO0JIbKAMHU
aerkoro. C KoHLa 6-ro — Hayvasa 7-ro Mecsiua u A0 poxaeHus auddepeHumnpyercs
YacThb aJbBEOJ M BBICTWJIAIOLIME MX albBEOJIOUUTHI 1-r0 M 2-rO0 THUIOB
(asibBEOJISIPHAS CTATHUA).

B Tedenune Bcero sMOPHOHAIBLHOTO IMEPUOAA ATHBEOJIBI MUMEIOT BHJI CHABIIUXCS
My3bIPBKOB C HE3HAUUTENIbHBIM MPOCBETOM. I3 BHUCLIEpATBHOIO U MapHETAIBHOTO
JIMCTKOB CIUITAHXHOTOMA B 3TO BpeMs 00pa3yrOTCs BHUCIEPATbHBIN U TapHeTAIbHBIN
JUCTKU TUieBphl. [lpu mepBOM BAOXE HOBOPOKICHHOTO AaJIbBEOJIbI  JIETKHUX
pachpaBiSIIOTCA, B pe3yJbTaTe Yero pe3Ko YBEIUYMBAIOTCA HUX TMOJOCTH U
YMEHBIIAETCS TOJILMHA aJbBEOJSIPHBIX CTEHOK. OJTO CIOCOOCTBYET OOMEHY
KHCIIOpPOJAa M YIJIEKUCIOTHl MEXAY KpOBbBIO, MPOTEKAIOIIEH IO Kamwuisipam, |
BO3JIyXOM aJIbBEOI.

Bomnpoc 71.

JpixaTenbHas cucteMa. CTpOCHHE PECIUPATOPHBIX OTIEIOB. BO3AyIIHO-KPOBSHOM
O6apbep. OCOOCHHOCTH KPOBOCHAOKEHUS JIETKOTO.

Otser.

CtpyKTypHO-(QYHKIIMOHATBHON €IWHMIICH PEeCUpaTOPpHOTO OTAeia JIErKOTro
sBisieTcst anuHyc ). OH npeacTaBisieT coO0M CUCTEMY ajibBEOJI, PACTIONOKEHHBIX B
CTEHKaX pEeCMUPATOPHBIX OpPOHXHMOJ, aTbBEOJSIPHBIX XOJIOB M  aJbBEOJISIPHBIX
MEIIOYKOB, KOTOPHIE OCYIIECTBIISIIOT Ta3000MEH MEXIy KPOBbIO U BO3IYyXOM
anpBeosi. OOIIee KOJIMYECTBO alMHYCOB B JIeTKUX uenoBeka gocturaet 150 000.
AIIMHYC Ha4YMHAETCS PECHUpPATOPHON OpoHxmoyion 1-ro mopsmka, KoTopas
JUXOTOMUYECKH JEIUTCS Ha pecnupaTopHble OpOHXHOJBI 2-T0, a 3aTeM 3-TO



nopsiika. B mpocBeT Ha3BaHHBIX OPOHXHMOJ OTKPBIBAIOTCS aJTbBEOJIHI.

Kaxxnas pecnimpaToprasi OpoHxuoia 3-ro MOPsAIKa B CBOIO 0YEPEb MOIPA3EISIETCS
Ha QJIbBEOJISIPHBIE XOJbl, a KaXIbli albBEOJSAPHBIM XOJI 3aKaHYMBACTCS
HECKOJBKHMH aJIbBEOJISIPHBIMU MEIIOYKaMH). B ycTbe aiabBeos1 anbBEOJSIPHBIX
XO0JI0OB UMEIOTCSI HEOOJIbIIINE MyYKH TJIAJIKUX MBIIICUHBIX KJIETOK, KOTOPhIE Ha Cpe3ax
BUJIHbl KaK yTOJIIEHHS. AIMHYChl OTIEJIEHbl Jpyr OT Jpyra TOHKUMH
COCJIMHUTEILHOTKAHHBIMU TpocioikamMu. 12—18 anuHycoB 00pa3yloT JErO4YHYIO
JIOJIbKY .

PecniupatopHbie (WM JAbIXaTelbHbIE) OpPOHXMOJIBI BBICTIIAHBI  OJIHOCIONHBIM
KyOMYEeCKUM JTIUTEIMEeM. PeCHUTUAThIE KIIETKH 3/€Ch BCTPEUAIOTCS PEAKO, KICTKH
Kitapa — vame. MbllieyHas miiacTUHKA UCTOHYAETCA M PACIIalaeTCsl Ha OTIEIIbHEIE,
LHUAPKYJISIPHO HaIlpaBJICHHbBIC My4KH TIIAIKUX MBIIIEYHBIX KJIETOK.
CoeaMHUTENbHOTKAHHBIE  BOJIOKHA  HApYXKHOM  aJIBEHTUIMAIBHOW  00OJOUYKH
MEPEXOIST B UHTEPCTULUAIIBHYIO COEIMHUTEIBHYIO TKaHb.

Ha crenkax aJbBEOJSIPHBIX XOJOB U aJIbBEOJISIPHBIX MEIIOYKOB pacrojiaraeTcs
HECKOJIBKO JIECATKOB ajabBeos. O0Iee KOJIMUECTBO UX Y B3POCIIBIX JIFOJIEH TOCTUTAET
B cpeaHeM 300—400 mutH. [ToBEpXHOCTH BCEX AIBBEOJ MPU MAKCHUMAJIBHOM BJIOXE Y
B3pOCJIOr0 4enoBeka Moxer jgocturatb 100—140 M2, a nOpu BBJOXE OHA
yMEHbIIIaeTcs B 2—2%2 pasa.

AJbBEOJIBI pa3fielieHbl TOHKHUMHU COCIMHUTEIHLHOTKAHHBIMU Teperopoakamu (2—~8
MKM), B KOTOPBIX MPOXOJAT MHOTOYHMCJICHHbIE KPOBEHOCHBIC KaIUJUISIPHI,
3aHUMamImMue oOkoyJo 75 % momamu meperopoiakd. Mexay — albBeoJlaMu
CYIIECTBYIOT COOOIICHUSI B BUJE OTBEPCTUU auaMeTpoM okojio 10—I15 mMxm —
anbBeOJSIpHBIX Mop KoHa. ANbBEOIBI UMEIOT BUJI OTKPBITOTO My3bIPbKa TUAMETPOM
okono 120...140 mxMm. BHyTpeHHsSII MOBEPXHOCTh HMX BBICTIAHA OJHOCIOMHBIM
SIUTEIUEM — C JABYMS OCHOBHBIMM BHJAMHM KIETOK: PECHUPATOPHBIMHU
aJbBEOJIOLUTAMU (KJIETKH 1-r0o THNA) U CEKPETOPHBIMU alIbBEOJOIUTAMHU (KJIETKH 2-
ro Tuma). B HeKoTopoil JnuTEepaType BMECTO TEPMHHA «aJbBEOJIOIMTHI
UCIIOJIB3YETCSI TEPMHUH «ITHEBMOLIMTHDY. Kpome TOro, y *UBOTHBIX B aldbBeOJax
OMUCAHBI KJIETKHU 3-r0 THUMNAa — METOYHbIE.

PecniupatopHble anbBEOIONMTHI, WIIA AJIBBEOJIOIUTHI 1-T0 THMA , 3aHUMAIOT TIOYTH
BCIO (0KO0JI0 95 %) MOBEpXHOCTH alibBEO. OHU UMEIOT HEMPAaBUIbHYIO YIUIOMICHHYIO
BRITSIHYTYI0 (hopmy. TommmHa KJIETOK B T€X MeCTaX, IJIe pacloJiararoTcs uX sijpa,
JOCTUTAET 5—6 MKM, TOTJ]a KaK B OCTAJIbHBIX Y4acTKaxX OHa KOJeOIeTcs B Ipeenax
0,2 mxm. Ha cB0OOAHOIN MOBEPXHOCTH LUTOIIA3MbI 3TUX KIJIETOK MMEIOTCS OYEHb
KOPOTKHE ILHUTOIUIa3MAaTUYECKUE BBIPOCTHI, OOpAIeHHbIE B TOJOCTh alIbBEOJ, YTO
yBEJIMYUBAET OOIIYI0 IUIOMIA[h COMNPUKOCHOBEHHS BO3JyXa C IOBEPXHOCTHIO
snutenus. B nuTomnazMe uX OOHApY)KHUBAIOTCS MEJKHME MUTOXOHAPUU U
NUHOLIUTO3HBIE MY3BIPHKU.

K 0e3bsiiepHbIM ydyacTKaM ajIbBEOJIOLUTOB 1-To THIMA IPUIEKAT TaKkKe Oe3bsIICPHbIC
YYaCTKM SHJIOTEIUAIBHBIX KJIETOK KamwiisipoB. B 3Tux ywacTtkax Oa3zaibHas
MeMOpaHa IHAO0TENIUS KPOBEHOCHOTO KalMJUISIpa MOKET BIUIOTHYIO IPUOJIMKATHCS K
0azanpHOM MeMOpaHe SIUTENUsl albBeoJl. brarogaps TakoMy B3aMMOOTHOIIICHUIO
KJIETOK adbBEOJd H KalWUBIpOB Oaphep MEXIy KPOBBIO M BO3IAYyXOM
(asporematnueckuii 6apbep) OKa3bIBa€TCA YPE3BHIYAHO TOHKMM — B cpeanem 0,5
MKM. MecTaMu TOJIIIIMHA €r0 yBEJIWYUBAETCS 3a CUYET TOHKHX IPOCIIOEK PBIXJION
BOJIOKHUCTOW CO€IMHUTEIIBHON TKAHMU.



ATBBEOJIONUTHI 2-TO THUIA KpyITHEE, YeM KJIETKH 1-TO Tuma, UMEIT KyOHMYEeCKYIO
dopmy. HMX  Ha3pBalOT  YacTO  CEKPETOPHBIMH  W3-3a  y4acTHS B
oOpa3oBaHuu cypdakTaHTHOrO anbBeossipHoro komiuiekca (CAK), wim Gonbmmmu
AMUTEIUOLUTAMHU B 1urTomnasme STUX aJdbBEOJIOLIMTOB, KpOME OpraHes,
XapaKTEPHBIX ISl CEKPETUPYIOIIUX KIETOK (pa3BUTasi HIOIUIa3MaTUYECKas CETh,
pubocombl, anmapar [onbku, MyJIbTUBE3UKYISIPHBIE TeNblla), HMEIOTCS
OCMHO(DHIIbHBIE TIJIACTUHYATHIE TeNbI[a — HUTO(OCHOIUIOCOMBI, KOTOPBIE CITy>KaT
MapKepaMu ajJbBeoJOUUTOB 2-r0 Tuna. CBOOOIHASI TOBEPXHOCTh 3THX KIETOK UMEET
MHUKPOBOPCHHKH.

Hroro, B cocTaB a3poreMaTrieckoro 0apbepa BXOIAT YeThIPE KOMIIOHCHTA:

cyp(hakTaHTHBIN aTbBEOSPHBIA KOMILIEKC; O€3bsIepHbIC YYACTKU albBEIOUUTOB |
TUIIA;

oO1iast 0a3anpbHass MEMOpaHa YMUTENHS aJTbBEOJ U SHAOTEIINS KallHLISIPOB;
0e3bsAICPHBIC YIaCTKH SHIOTEITHOIMTOB KAIMMIISIPOB.

KpoMe onucaHHbIX BHUJOB KJIETOK, B CTEHKE AaJIbBEOJ M HA HMX IOBEPXHOCTHU
oOHapyxuBaroTcsi CcBOOOAHBIE Makpodaru. OHU OTIMYAIOTCS MHOTOYUCICHHBIMU
CKJIQJKaMHU ITUTOJIEMMBI, COJEp>KalUMU (harolUTUPyeMble TbUIEBbIE YaCTHUIIBI,
dbparMeHTbl KJIETOK, MHUKpOObI, dacTuilbl cypdaktanta. VX eme Ha3bIBaIOT
«TIBIJIEBBIMIY KJIETKaMHU.

B OUTOIIIIa3ME MaKpOd)aFOB BCCraa HaxXOAUTCA 3HAYUTCIBHOC KOJIHUYCCTBO
JJUITMAHBIX KaIllCJib WU JIU30COM. MaKpO(i)aFI/I IMPOHHUKAIOT B IIPOCBET AJIBBCOJIBI U3
MCKAJIbBCOJLIPHBIX COCANHUTCIbHOTKAHHBIX IICPCTOPOAOK.

AnbBeossipHble  Makpodaru, Kak U Makpodaru  APYruX ~— OpPraHoOB,
UMEIOT KOCTHOMO3TOBOE MPOUCXOKIACHHE.

CHapyxu K Oa3aibHOM MeMOpaHe albBEOJOIUTOB TNPUIEKAT KPOBEHOCHBIC
KaWUISIPbl, MPOXOISIIME [0 MEKaJIbBEOJSAPHBIM MEPETrOpoJKaM, a TaKXKE CETh
AIACTUYECKUX BOJIOKOH, OIUIETAIOMIMX ajbBeosibl. Kpome 3macThyeckux BOJIOKOH,
BOKPYT aJIbBEOJI PACMOJIaraeTcs MOAJIECPKUBAIOIIAsl UX CETh TOHKHX KOJUIAr€HOBBIX
BOJIOKOH, (pOpOOIIACThI, TYYHBIE KIETKU. AJTEBEOJIBI TECHO MPWIIEKAT JIPYT K APYTY,
a KalWUISIPbl, OIUIETAIOIINE WX, OJHOM CBOEH ITOBEPXHOCTHIO I'PAHWYAT C OJHOM
albBEOJION, a JIpyrod CBOEM MOBEPXHOCTbIO — C COCEAHEH ajabBEOJIOM. ITO
o0ecrieurBaeT ONTUMAaJbHBIE YCJIOBHS JUIi Tra3000ME€HAa MEXAY KpOBBIO,
MPOTEKAIONIEH 0 KaWJIISApaM, U BO3JIYXOM, 3aIMIOJHSAIOIIUM MOJIOCTH aJbBEOJI.

Bomnpoc 72.

O6mmit mokpos. Ilporecchl kepatuHuU3auu U (U3HOJIOTUYECKON pereHepanuu
SIUIEPMUCA KOKHU. Otser.

ONuJepMHUC  TPEACTABICH  MHOTOCIOMHBIM  TUIOCKMM  OPOTOBEBAIOIINM
AIUTENIMEM, B KOTOPOM TOCTOSIHHO MPOUCXOASIT OOHOBJIEHHWE W creunuduyeckas
nuddepeHnpoBKa KIETOK - KepatuHu3anus. TonmmHa ero koneonercs ot 0,03 no
1,5 MM u 6o1ee. Hanbomee ToICTOM ABIIIETCS KOXKa JTaTOHEH 1 MOOIIB. DIHICPMHIC
JPYyTUX YYaCTKOB KOXHW 3HAYUTEIBHO TOHbIIE. TOJIMHA €ro, Halmpumep, Ha
BOJIOCUCTOI yacTu He npesbimaet 170 MxM. braectamuii cioif B HEM OTCYTCTBYET, a
POTOBOM MPECTABIICH JIUIIb 2—3 PSaMU OPOTOBEBIINX KIETOK — YEIIyEeK.
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HekoTopble aBTOppl Ha OCHOBAHMM  PA3JIMYHOW  TOJIIMHBI  SOUAEPMHUCA
MOAPA3JAEIAIOT KOXKY Ha TOJCTYIO U TOHKYIO. ToJicTast KOXa MOKPhIBAET HEOObIINE
y4acTKu Tena (JIaJloHW, TOJOIIBBI), TOTJa KaK TOHKas BBICTHIIAET OCTAJIbHbBIE
OOILIUPHBIE €r0 MOBEPXHOCTH.

Ha nagoHsx ¥ moomBax B SMHUIEPMHUCE PA3TUYAIOT 5 OCHOBHBIX CIIOEB KJIETOK:

0a3aJIbHBII, IIUMOBATHIH , 36pHUCTBIN, ONECTAIIUI U POTOBOM.

B ocTtanbHbIX yyacTkax (T.H. TOHKOHN) KOXXHU UMeeTCs 4 ClIosl KJIETOK AIUAEPMHUCA, -
3]1eCh OTCYTCTBYET OJIECTAIIUN CIIOM.

B snuaepmuce paznuyaroT 5 TUITIOB KJIETOK:

KEPAaTUHOIUTHI (AIUTEIUOLIUTHI), KJIIETKH JlaHrepranca (BHy TpUlIUIepMaIbHbIC
Makpodaru), TuMQOIUTHI, METAHOIUTHL KJIETKH Mepkets.

N3 Ha3zBaHHBIX KJETOK JIIHUJIEPMHUCA B KaXKJIOM M3 €ro CJI0eB OCHOBY (CBhIIIE 85%)
COCTaBJIIOT KepaTHHOUUTHL. OHHU HEIOCPEACTBEHHO YYaCTBYIOT B OPOTOBCHHUU, HIIH
KepaTHHHU3AIMH, SITHICPMHUCA.

[Ipu 5TOM B KepaTHUHOIUTAX IMPOUCXOJIUT CHHTE3 CICIUATBHBIX OCIIKOB — KHUCIIBIX 1
IICIOYHBIX THUIIOB KEPATUHOB, (hUIIAITpUHA, WHBOIIOKPHWHA, KEPATOJMHWHA W Jp.,
YCTOMYMBBIX K MEXaHWYECKUM U XHUMHUYECKHM BO3JICUCTBUAM. B 3TuX KieTkax
GhopMUPYIOTCS KEPATHHOBBIE TOHO(MUIAMEHTBI M KEPATUHOCOMBI. 3aTéM B HHUX
pa3pylalTcs ~ OpraHe/ulbl M sAapa, a  MeXAy HHMH  0oOpa3yercs
MEKKJICTOUHOE IIEMEHTUPYIOIIEe BEIIeCTBO, Ooraroe JHIUIaMU — IepaMHuIaMu
(kepaMHIaMH) U JIp. ¥ TTIOTOMY HETPOHHUIIAEMOE JIJIST BOJIBI.

B HMKHUX CITOSIX AMIUEpMUCcA KIETKU MOCTOSTHHO aensatced. Juddepenumpysacs, oHu
NACCMBHO MEPEMEIIAIOTCST B IOBEPXHOCTHBIE CJIOM, TA€ 3aBEpIIAeTCd UX
muddepeHIpoOBKa U OHU MOJYYalOT Ha3BaHHME POTOBBIX YElIyeK (KOPHEOLHUTOB).
Becw mporiecc kepaTuHU3aluKu OpoJoinkaeTcss 3—4 Heaenu (Ha moJI01mBax CTON —
obICTpEe).

[lepBbiii, 0a3anbHBIN CJIOW 00pa30BaH KEPAaTUHOIIMTAMU, MEJIAHOLIUTAMU, KJIETKaMu
Mepkens, Jlanrepranca 1 kaMOuanbHBIMU (CTBOJIOBBIMM) KJIeTKaMH. KepaTHHOLUTHI
COCIUHSIOTCS ¢ 0a3anbHOM MeMOpaHOU MOJyJIeCMOCOMaMH, a MEXIy Co0oMl U ¢
KJIETKaMl MepKelsi — ¢ OMOIIbIO JJECMOCOM.

KepatnHonuTel 0a3ajbHOTO CJIOS HMMEIOT NPU3MATHYECKYH0 (OpMYy, OKpYIJIOe
ooraroe XpoMaTHHOM SApo U 0a30puibHYIO IUTOIUIa3My. B Hell BBIABISIOTCS
OpraHeJUlbl, KEPAaTUHOBBIE TMPOMEKYTOYHBIE TOHOPWIAMEHTHI W B HEKOTOPBIX
KJIETKaX TpaHyJbl YEepHOrO MMHWITMEHTAa MeJlaHnHA. MenaHuH (arouuTupyercs
KEpaTUHOIIUTAMHU M3 MEJIAaHOITUTOB, B KOTOPHIX OH oOpasyetcs. B 0Ga3zampHOM croe
KEpAaTUHOLIUTHL ~ PAa3MHOXAIOTCSA ~ MyTEM  MUTOTHYECKOrO  JICJICHHS, U
HOBOOOpa30BaHHbIE  KJIETKM  BKIIOYAIOTCS B TPOIECC  KepaTUHU3AIHNH
(muddepenmupoBku). B 6azambHOM clloe BCTPEUAIOTCS MOKOSIIUECS KIETKH, T.C.
Haxoasmmecss B GO -mepuoje XKu3HEHHOTO IWKia. Cpeld HUX — CTBOJIOBBIE
KJIeTKuaudpepoHa KepaTUHOIUTOB, KOTOPHIC B ONPE/IeIEHHBIE MOMEHTHI CIIOCOOHBI
BO3BpAIaThCSd B MUTOTUYECKUM ITUKIL.

Takum 00pa3oM, OazalibHBIA CJIOW, BKJIFOUAIOIIUN CTBOJIOBBIC KJIIETKU U JICIISIIUECS
KEPATUHOILIUTHI, SIBJIICTCS POCTKOBBIM (110 UMEHH aBTOpa - MajbIIUTrUeBbIM), 3a CUET
KOTOPOTO MOCTOSIHHO (Kaxkaple 3—4 HeJl.) MPOUCXOAUT OOHOBJIEHHUE 3IHJIEPMHUCA —
ero (hu3noJoruuecKas pereHeparms.

Cneayrommii THUT KJIETOK 0a3adbHOTO CJIOS SIUJAEPMHUCAa — MEJIAHOIMTHI, WIIN
NUTMEHTHbIE  KJIeTKM. OHU HE CBA3aHbl JIECMOCOMAaMU C  COCEIHHMH
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KepaTtuHoIUTaMu. X mpoucxoxaeHne — HeBpaJIbHOE, - U3 KJIIETOK HEPBHOTO TPEOHS.
MenaHOUMTBl HUMEIOT HECKOJBKO  BETBSIIIUXCS  OTPOCTKOB,  JTOCTUTAIOIIUX
3epHUCTOTO cjosi. OpraHesuibl CHENUaIbHOTO HA3HAYEHUS B ITHUX KIETKax —
MEJIaHOCOMBI.

B ux nuromniazMe oTCyTCTBYIOT TOHO(PUOPUIUIBI, HO MHOTO PUOOCOM U MEIaHOCOM.
MenaHOoCOMBI —  CTPYKTYpbl ~ OBallbHOM  (OpMBI, cocToslMe W3  IJIOTHBIX
MUTMEHTHBIX TPaHysl U GUOPUIUIIPHOTO KapKaca, OKPY>KEHHbIX 00I11e MeMOpaHO.
Onu odopmisgtoTcst B anmnapare ['oibIKu, I1€ K HUM TPUCOETUHSIOTCS (HEePMEHTHI
tupo3nHa3za U JJODA-okcumaza. Ot (PepMEHTHI y4acTBYIOT B 0Opa3oBaHUU M3
AMUHOKHUCJIOTHl THUPO3WHA KOXXHOTO TUIMEHTa MEJIaHWHA, COJIEpXkKAIIErocsi B
MeJlaHOCcOMax (OT JaT. melas — YepHBIN).

B cpeanem Ha 10 kepaTUHOIMTOB MPUXOAUTCS OJUH METAHOUUT. [TurMeHT mMenanux
o0namaeT CroCOOHOCTHIO 3aJCPKUBATh YIBTPA(HUOIETOBBIC JIy9H W IOATOMY HE
MO3BOJIIET WM TMPOHUKATh B TIJIyOb OAHUJAEpPMHUCA, TJA€ OHU MOTYT BBI3BATh
MOBPEXKJIEHUE TEHETUYECKOTO anmnapara HHTEHCUBHO JIEISIIUXCS KJIETOK 0a3a1bHOTOo
ciosi. CHHTE3 MUTMEHTa BO3pacTaeT Mol ACHCTBUEM YIbTPa(PHOIECTOBOTO U3TyUEHUS
U MEJaHOIMTCTUMYJHUPYIOIIEro ropMoHa runodusa. B camom smunepmuce Y-
Jy4d OKA3bIBAIOT BJIMSHUE TAK)KE HA KEPATHUHOLMTHI, CTUMYJIUPYSI B HUX CHUHTE3
BUTamMuHa D, y4acTBYyIOIIETO B MUHEPAIN3ALUHA KOCTHOM TKAHH.

Tpetuii TUI KJIETOK 06a3aIbHOTO CJIOA - KJIETKH Mepkeist Han0oyiee MHOTOYHCIICHHbI
B CEHCOPHBIX 00JaCTSIX KOXHU (Masiblibl, KOHYMK Hoca U Ap.). K ux ocHoBaHHUIO
noaxoaatr addepeHTHble HEpBHBIE BOJIOKHA. B0O3MOXKHO, 4TO KjIeTKM Mepkens u
addepeHTHBIC HEpPBHBIE BOJOKHA O0Opa3yloT B DJIHACPMHUCE OCI3aTCIbHBIC
MEXaHOPEIENTOPhl, pearupyloiMe Ha NPUKOCHOBEHHE. B 1urTomimasme KIETOK
BBISIBJISIIOTCSI rpaHyJibl c MJIOTHOM CepALIECBUHOM,
conepxxamue 6omoesun, BUII, sHkeganvu u apyrue ropMOHOINOA00HBIE BEIIECTBA.
B cBA3M ¢ 3TUM monaraloT, 4To KJIETKM Mepkens o0jaaaroT 3HIOKPUHHOM
CIIOCOOHOCTBIO M MOTYT ObITh OTHeceHbI K AITY JI-cucteme. DT KIETKH y4aCTBYIOT
B PEryJsilMd pEreHepaluu »SIUJECPMUCA, a TaKKe TOHyca U MPOHUIIAEMOCTH
KPOBEHOCHBIX  COCylOB  JepMmbl ¢  mnomompbo BUII  w  rucrammna,
BBICBOOOYKIAIOIIETOCA O] MX BIUSHUEM U3 TYYHBIX KIIETOK.

UerBepThiii THII KIETOK ©Oa3ambHOrO clios - KiIeTku Jlanrepranca (Oenbie
OTPOCTYAThIE AMUACPMOITUTHI) BBITIOJTHSIIOT MMMYHOJIOTHYECKHE
byHKIMKM MakpodaroB smuAEpMICA.

OTH KIETKU CIOCOOHBI MUTPUPOBATh M3 SMHACPMHCA B JAEPMY M B PETHOHAPHBIC
amuMdaTtuyeckre y3ibl. OHU  BOCIPUHHUMAIOT AHTUTEHBl B DIUIAEPMHUCE U
MPENCTABISAIOTY WX BHYTPUANHUACPMAIbHBIM JIUMoOIUTaM U JuMdouuTam
pEruoHapHBIX TuMQaTHIECKUX y3JI0B, 3amycKasi TaKuM o0Opazom
HMMYHOJIOTUYECKUE PEAKIIUH.

Jlumbouutel, oTHOcsmuecss K T-momynsiiuu, NPOHUKAIOT B Oa3aibHBIA U
IIMIIOBATHIA CJOW DBIHAEpPMHCAa U3 JEPMbL. 3J€Ch MOXET MPOUCXOJIUTh HUX
nponudeparnus non BiausHUEM wuHTepieiikuna-1 (IL-1), BwigensiemMoro KieTkamu
Jlanrepranca, a Takke MOJ BJIUSHHEM (PAKTOPOB THIIA TUMO3WHA U TUMOIIOITHHA,
BbIpA0AThIBAEMBIX KEpPAaTHHOIIMTAMH. TakuM 00pa3oM, BHYTPHUIMHAEPMATIbHBIC
Makpodaru (kietku Jlanrepranca) W JUMQOIHMTHI YYaCTBYIOT B TOCTPOCHHH
UMMYHOJIOTHYECKOTO 3aIUTHOTO Oapbepa KOXKH, OTHOCAIIETOCsS K eprudepruIecKoi
YaCTU UIMMYHHOM CUCTEMBI OpraHu3Ma.

Knerkun  Jlanrepranca He  CBsi3aHbl  JECMOCOMaMH C  OKPY’KaIOIIMMHU
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KepatuHoIUTaMu. JIms HUX XapakTepHbl BBITAHyTass oTpocTdaras (opma,
HEMPaBUILHOW (YOPMBI SAPO W MPUCYTCTBHUE B IIUTOILIA3ME apTUPOPUIHHBIX TPAHYJT
bup6eka, uMermMUX BHUJ TEHHUCHBIX pakeToK. CBOMMHU OTPOCTKAMU KIIETKH
Jlanrepranca oObEIUHSIOT OKPY>KAIOUIUE UX KEPATUHOLUTHI B T.H.3MHUAEPMAJIbHBIC
nponudepatuBuble  enuHuibl (JI1E), W3  KOTOpPBIX  COCTOMT  BIUIEPMULC.
[IponudepaTuBHble enUHUIIBI HUMEIOT (GOPMY BEpPTHUKAJIbHBIX KOJOHOK, OHH
3aHMMAIOT BCIO TOJIY SIUAEPMHCA M COCTOAT M3 LEHTPAIBHO PACIIOIOKEHHOM
kieTku Jlanrepranca u KepaTHHOUUTOB (MMpUMEpHO U3 20 B «TOHKOI» Koxe U u3 50
— B «TOJICTOW» KOX€) Ha MPOTSKEHUU Bcex cioeB snuaepmuca. B DOIIE kietku
Jlanrepranca oka3bIBaIOT PETYJIUPYIOLIEE BIUSHUE Ha MpoJudepanuio (JIeeHue) u
i pepeHIUpPOBKY (oporoBeHue) KEPaTUHOIIUTOB, BO3MOHO, c
MOMOIIIBIO KEHTIOHOB, OOHAPYKEHHBIX B UX IPaHyIax.

Hanx 6a3anbHBIM CIIOEM PAacHOJIOKEH BTOPOM, IIMIIOBATBIM, WM OCTHUCTHIN, CIION
snuaepmuca. OH Takke BKIIOYACT KEPAaTUHOUMTHI U KieTku JlaHreprasca.
Keparunomutsi, obpasyromue 5—10 cioeB, UMEIOT 3/1eCh MOJIUTOHAIBHYIO (OpMY.
OHU CcOeqUHSIOTCS MeEXIy Cco00M M C HaxoAsSImUMHCS B 0a3ajbHOM CJIO€
KEPAaTUHOLIUTAMHU C MOMOIIbI0 MHOTOYHCIIEHHBIX IECMOCOM, UMEIOIINX BUJ IIUIIOB
Ha TIOBEPXHOCTH KJETOK (Iocie marepanuu). B ux muTorsiazMe yCUIMBAIOTCS
CUHTE3 KepaThHa U 00pa30BaHUE W3 HETO TOHOPUIAMEHT, KOTOPbIE COCAUHSIIOTCS B
Ny4Ykd — TOHOPUOpMIUIBEL. B 1muTomasme Takke pOPMHUPYIOTCS HOBBIE CTPYKTYPHI
— KEpaTUHOCOMBI, WM JaMeJuigpHble Tpanynbl (rpanyinsl Omianpga). OnHu
MPEACTABIIAIOT COOOM OrpaHUYEHHBIE MEMOPAHO! CKOIUICHUSI TUIACTHH, COJIePKaIUX
JUTIUAJIBI (XOJeCTepUHCYIb(AT, IEpaMUIbl U Jp.) U TUAPOIUTHYECKUE (DEPMEHTHI.
Hag mmmoBaTeiM  CJIOEM  PACMHOJIOKEH  TPETHH, 3€pHUCTHIM caoit  (stratum
granulosum) smuaepmuca. OH cocToUT U3 3—4 CII0EB KEPATUHOLIMTOB OBaJILHOU
(GOopMBI, B KOTOPBIX CUHTE3UPYIOTCA OCJIKH — KEepaTUH, (PUIarrpud, UHBOJIIOKPUH U
KepatoJuHuH. OUarrpuHy4acTByeT B arrperaiuud KepaTUHOBBIX TOHO(PUIAMEHT,
oOpasyss Mexay HumMu amopdubii MaTpukc. K HUM mpHCOenuHSAIOTCS O€nKH,
MOJINCAXAPUbI, JIMIHUABI, AMUHOKHUCIOTHI, KOTOPHIE BBICBOOOXKIAIOTCS TIPH
HaYMHAIOMEMCS 3/1eCh (101 BIMSHUEM THUAPOIUTHYECKUX (DEPMEHTOB KEPaTHUHOCOM
W JIM30COM) pacraje sjaep U opraHel. B pesynbrare oOpasyeTcst CIOXKHOE TOo
COCTaBy COCIMHEHUE — KepaToruajuH. Ero BKJIIOYEHHS TNpH  CBETOBOM
MUKDPOCKOIIMY BBISBJISIIOTCS B BHJIE€ KPYIMHBIX, HE OTPAHUYCHHBIX MEMOpaHOi
0a30pUIBHBIX  KEPATOTMATUMHOBBIX TpaHyd. OHH  3alONHSIOT  IIUTOILIA3MY
KEPATUHOIIMTOB U MPUAAIOT UM 3€PHUCTHIN BU/I.

bmaromaps  KeparOorMaJIMHOBBIM  TIpaHyjlaM Ha  IIpernaparax, OKpalleHHBIX
TeMaTOKCUJIMH-203UHOM, 3€PHUCTBHIM CIIOW SNuJepMUca BBITISIUT Hanbosee
TEMHBIM.

WHBOJIFOKPUH U KEPATOJIMHUH 00pa3yroT OCJIKOBBIM CJIOW TOJ] TUIa3MOJIEMMOM,
3aIIMIIAIONMNA €€ OT JACUCTBUSI THUAPOJUTUYECKUX (PEPMEHTOB KEpPAaTUHOCOM U
JIA30COM, KOTOPBIE aKTUBU3UPYIOTCS MOJ BO3ACUCTBUEM KIIETOK JlaHrepraunca. Ilpu
3TOM KOJUYECTBO KEPATUHOCOM B KEPAaTHHOLMTAX YBEIMYMBACTCS W OHU
BBIJICIISIOTCS] TTYyTEM 3K301[MTO3a B MEXKKJIETOUHBIC IIEJIU, TAE COACPKAIIUECST B HUX
JUTAABI  (LEpaMUIbl, XOJIECTEPHHCYJIb(pAT u Ap.) O00pa3yrT IEMEHTHPYIOIIEEe
BemecTBO. llocrmeqHee COEMUHSET KEPATUHOIUTHI MEXIy Cco0OM M CO3MaeT B
SMUACPMHCE BOJOHENPOHUIIAEMBINH Oapbep, KOTOPBIM MpesoXpaHsSeT KOXKY OT
BBICBIXAHMUSI.



Han 3epHHCTBIM clioeM pacmojiaraetcsi YeTBEPThId, OJIECTAIINN CI0W dMHAepMUCA.
OH o00pa3oBaH TIUIOCKUMH KEpPAaTHHOIUTAMH (KOPHEOIIUTaMHU), B KOTOPBIX
MOJHOCTBIO Pa3pylIalOTCs AApO0 M opraHeiuibl. KepaTornaqinHOBBIE T'paHYJIbI
CIIMBAIOTCA B  CBETONPEJIOMJISIONIYIO (OJECTAIIyI0) Maccy, COCTOSIIIYIO U3
arperupoOBaHHBIX KEPATUHOBBIX (HUOPWILT U aMOp(HOTO MaTpUKCA, BKIFOUYAIOIIETO
dbunarrput, u 60Jiee TOJICTHIM CTAHOBUTCS CJIOM KEPaTOJMHUHA MO/ Ia3MOJIEMMOM.

Mexy KiIeTKaMH IMOYTH HCYE3al0T JIeCMOCOMBI, HO YBEIMYMBAETCA KOJIHUYECTBO
EMEHTHPYIOIIETO BEIIecTBa, Ooratoro iunuaamu. [loCTENEeHHO KepaTHHOLUTHI
MOJHOCTBIO ~ 3aMOJIHAIOTCS  NPOAOJBHO  PACHOJIOKEHHBIMH — KEPaTHHOBBIMU
bubpuiiamu, cnasHHBIMA aMOpP(HBIM MaTpukcoM u3 unarrpura. OJHOBpPEMEHHO
KEePaTUHOLUTHI CMEIIAIOTCS B HAPY KHBII POrOBOil CIIOH.

[1sTBIM, POTOBOM CHOM AMUIEPMUCA, TOJNIIMHA KOTOPOrO HA JIAJIOHSIX WU MOJOIIBAX
nocturaet 600 MkM u 0OoJsiee, COCTOMT W3 3aKOHUYMBIIMX AUGDEPEHITUPOBKY
KEpaTUHOIIMTOB, MOJYYUBIIMX Ha3BaHUE POTOBbIX uelryek. OHM umerT (opmy
IJIOCKUX MHOTOTPAHHUKOB, PACHOJIOKEHHBIX JPYyr HAa JPYyre B BHUAE KOJOHOK.
Yemyiiku UMEIOT TOJICTYIO MPOYHYIO 000JIOUKY, COAEPKAILYIO OEJIOK KEPATOJUHUH.
Bcs  BHYTpeHHsAST 4YacTh YENIyeK 3alOoJHEHAa MPOJOJIBHO PACHOJI0KEHHBIMU
KEpAaTUHOBBIMU  (PUOpWIIaMH,  CBSI3aHHBIMH ~ JUCYJIbGUIHBIMA ~ MOCTHKAMH.
OubpusUibl yIakoBaHbl B aMOP(PHOM MaTpHUKCE, COCTOSAIIEM W3 JIPYyroro BHJA
KepatuHa. PUIarrpuH MOpH 3TOM PACHICIUISIETCd Ha AMHUHOKHUCIIOTBI, KOTOPBIE
BKJIFOYAIOTCSL B KepaTuH (PuoOpmiul. Yenryiiku cBsi3aHbl MEXIy COOON € MOMOIIBIO
MEXKJIETOUHOTO [IEMEHTUPYIOIIETO BEIIeCTBa, OOTaToOTo JIUMUIAMHU, YTO JIETAET €ro
HENPOHUIAEMBIM JUIsI BOAbL. B mpomecce KU3HEAEITEIbHOCTH IMOCTOSHHO
MPOUCXONUT JIeCKBaMaiMsi (OTTOP)KEHHE) POTOBBIX UYEHIyeK ¢ TOBEPXHOCTH
snuaepmuca. BaxHas poyib B 3TOM, BEPOSITHO, NMPUHAMICKUT JIMIOJIUTUYECKUM
(dbepMeHTaM (CTEpOUI- WM XOJEeCTEepUHCYJb(darazam), HaAWACHHbIM B JIM30COMax
kietok Jlanrepranca. Ilog WX BIMSHMEM MOXKET NIPOUCXOAUTH PACIICTUICHUE
MEXKJIETOUHOTO BEIIECTBA — XOJECTEPHUHCYJIb(paTa, LEMEHTHPYIOLETO pPOTOBbHIE
YEITYVKH.

Takum oOpa3zoM, B IMUAEPMHUCE KOXKH MPOUCXOAST MOCTOSHHO B3aWMOCBS3aHHBIC
mpoiecchl nposudepanui W KepaTUHU3AIMKM KEPATUHOIUTOB. 3HAYECHHE JTHUX
MPOIIECCOB 3aKJIIOYAETCS B TOM, YTO OHU MPHUBOAIT K 00Opa30BaHUIO B AIUIACPMHUCE
PEryJIsipHO OOHOBIISAIOIIETOCS POTOBOTO CJIOS, KOTOPBIM OTIMYAETCS MEXaHUYECKON U
XUMHUUYECKON YCTOWYMBOCTBIO, BBICOKOW THAPOU3OIUPYIOMIEH CIIOCOOHOCTHIO,
MJI0OXOM TEIJIONPOBOAUMOCTHIO U HEMPOHUIIAEMOCTRIO JIJ1s1 OAKTEPUil U UX TOKCHHOB.

[Ipomeccol mponudepanun U KEpaTUHHU3AIUK B JMHACPMUCE PETYIUPYIOTCS TPH
y4aCTHH HEPBHOW CHUCTEMBI, SHIAOKPHUHHBIX JKeJie3 (HaIMOUYeUYHUKOB U Jp.), a TaKXKe
PETYJSTOPHBIX BEIIECTB — KEWJIOHOB, MPOCTATJIAHAMHOB, SIHIHAICPMATIHLHOTO
daktopa pocra (EGF), BbIpabaThiBaeMbIX B CaMOM OIHJECPMHUCE KIETKAMH
Jlanrepranca u KepaTtuHOIMTaMu. HapylieHue 5TUX PETyISITOPHBIX MEXaHW3MOB
NPUBOJANT K HW3MEHEHUIO TPOIECCOB Tpoiudepaniy © KepaTHHU3AUA B
AMUJEPMHUCE, YTO JISKUT B OCHOBE HEKOTOPBIX KOXKHBIX O0JIe3HEH (Ticopuas u ap.).
[log BIMSHEEM HEKOTOPHIX BHEIIHUX W BHYTPEHHUX (PAKTOPOB XapakTep
AMUACPMHCA MOXKET CYIIECTBEHHO HW3MEHSThCA. [aK, HampuMmep, MPU CHIBHBIX
MEXaHUYECKUX BO3CHCTBUAX, IPU A-aBUTAMUHO3€E, O] BIUSHUEM THAPOKOPTH30HA
- PE3KO YCUIIUBAIOTCS IPOLIECCHI OPOTOBEHUSI.

Mexy 3nuaepMUCcOM U TIOJISKAIIECH 1epMOi pacrioaraeTcs: 6azajibHas MeMOpaHa.


http://www.psoriazunet.ru/page.aspx?r=3

Bormpoc 73.

MoueBas cuctema. Ee MophodyHKIIHOHATBHAS XapaKTEPUCTHKA. MOYETOUHHKH,
MOYEBOM IMy3bIPh, MOYEUCITYCKATEIbHBIN KaHa. CTpoeHue.

Otger.
MoueTouyHuKH 00J1a1al0T BBIPAKEHHOW CIIOCOOHOCTHIO K PACTSDKEHUIO Oiaromaps
HAIMYUI0O B HHUX TIIyOOKHX TPOAOJBHBIX CKJIQJOK CIU3UCTOW oOomouku. B
MOJICTTM3UCTOM OCHOBE HIDKHEH YacTH MOYETOYHHKOB PpAaCIONIAraroTCsl MEINIKHE
albBEOJISIPHO-TPYyOUaThIe Keyie3bl. MbllieuHasi 000104ka, oOpasyroliasi B BEpXHEi
YaCTH MOYETOYHHWKOB JIBa, a B HIKHEH YaCTH - TPU CJIOSA, COCTOUT W3
TJIaIKOMBITIICYHBIX TTYYKOB, OXBATHIBAIOIIMX MOYETOUYHUK B BUJE CITUPAIICH, UIYTIIUX
cBepxy BHHU3. OHH SBISIFOTCS TPOJOJDKCHUEM MBIIIICYHOW OOOJIOYKH TMOYCUHBIX
JIOXaHOK W BHU3Y MEPEXOAT B MBIIIEYHYIO 000JI0YKY MOYEBOTO ITy3bIPS, UMEIOIIYIO
TaK)Ke CIUPAJICBUAHOC CTpoeHue. JIWmb B TOW 9acTH, T€ MOYETOYHUK MPOXOIUT
yepe3 CTEHKY MOYEBOTO My3bIPsl, MyYKHU IJIaJKUX MBIIIEYHBIX KJIETOK UIYT TOJIHKO B
npoJoJIbHOM  HampaBieHuu. Cokpaiasch, OHH  PacKpbhIBAIOT  OTBEPCTHE
MOYETOYHUKA HE3aBUCUMO OT COCTOSIHMS TTIAJKUX MBIIII] MOYEBOTO ITy3bIpSI.

CnupasibHasi  OpUEHTAIUsl  TJIAJIKUX MHOLMTOB B  MBIIMIEUHOH  00OJIOUKE
COOTBETCTBYET NPEACTABJICHUID O MOPIMOHHOM XapaKTepe TPAHCHOpPTA MOYU U3
MMOYEYHOM JIOXaHKH IO MOYETOYHUKY. COrlacHO 3TOMYy MPEICTABICHUIO,
MOYETOYHHUK COCTOUT U3 3, pexKe U3 2 Uin 4 CEKUHM - HUCTOU0B, MEXKTY KOTOPBIMH
HaxoasaTcsi COUHKTEpHl. Poiib COUHKTEPOB BBIMOJHAIOT PACIOJIOKEHHBIE B
MOJACIU3UCTON U B MBIIIEYHOM 000JIOUKAX KaBEPHO3HOIMOJI0OHBIE 0Opa3oBaHUs U3
IIMPOKUX HU3BUBAIOIIMXCSA COCYIOB. B 3aBUCHMMOCTH OT HAIlOJHEHUS UX KPOBBIO
COUHKTEPbl OKAa3bIBAIOTCS 3aKPBITBIMA WJIW  OTKPBITHIMU. [Ipoucxomut 3TO
MOCJIEIOBATEIBHO pedIeKTOPHBIM 00pa30M MO MEpe HAIMOJHEHUS CEKIIUA MOYOU U
MOBBILICHUSI JABJICHHWS HA PEUENTOPHI, HAXOIAIIMECS B CTEHKE MOYETOYHHMKA.
bmaromaps »3ToMy ModYa MOCTYNMaeT MOPUUSAMH W3 IIOYEYHOW JIOXAaHKU B
BBIIIICIICXKAIIIME, & U3 HEE - B HIKEIIEKAIIUE CEKIIMM MOYETOYHHKA, 3aTEM B MOYEBOU
My3bIPb. Cuapyxu MOYETOYHHUKH MTOKPBITHI COEMHUTETbHOTKAHHOU
aJIBEHTULINATIBHON 000JIOYKOIA.

Cnusucras 000JI04Ka MOYEBOTO ITY3bIPS COCTOUT M3 TEPEXOJHOTO JMUTEIUS U
COOCTBEHHOU TIJIACTUHKU. B Hel Menkue KpOBEHOCHBIE COCY/bl OCOOEHHO OJM3KO
NOAXOJAT K SBNHUTENHI0. B chmaBmeMcs WM yMEPEHHO PACTSIHYTOM COCTOSIHUHU
CIM3UCTas O0O0JIOYKA MOYEBOTO TMY3BIPS HMMEET MHOXECTBO CKiIagok. OHH
OTCYTCTBYIOT B IEPEIHEM OT/EJI€ AHA My3bIPs, IJI€ B HETO BIAJal0T MOYETOUYHHUKHU U
BBIXOJIUT MOYEHUCITYCKATEIbHbIN KaHal. DTOT y4aCTOK CTEHKH MOYEBOIO Iy3bIPS,
uMeronuii GopMy TpPEyrojabHUKA, JUIIEH MOJCIU3UCTON OCHOBBI, U €r0 CIM3UCTAs
000JI0YKa IJIOTHO CpallleHa C MBIIIEYHOM 000J0YKkoi. 31ech B COOCTBEHHOM
MJJACTUHKE CIIM3UCTONM 00OJIOUKH 3aJI0OKEHBI JKeJe3bl, MOJ0OHbBIC Kele3aM HIDKHEH
4aCTH MOYETOUYHHUKOB.

Mpimieunass  0007104Ka  MOYEBOTO  IMY3BIPS  TIOCTpPOEHAa M3 TpeX HEPE3KO
OTTPAaHUYECHHBIX CIIOEB, KOTOPBIE TMPEACTABISAIOT COOOH CHUCTEMY CHHUPATBHO
OPUEHTUPOBAHHBIX U NEPECEKAIONINXCSA MYUYKOB IIAJIKOMBIIIEYHbIX KJIETOK. [ Tagkue
MUOITUTHI YacTO HANMOMHHAIOT 1O (OpMe pacIICTUICHHbIE Ha KOHIIAX BEpEeTeHA.
[Ipocnoiiku coeAMHUTENBHON TKAaHU PA3ENSIIOT MBIIIEUYHYIO TKaHb B 3TOM 000JI0UKe
Ha OTJEJbHBIE KPYIHbIE My4KU. B mielike MOYEBOro my3bIpsi UUPKYJSPHBIA CIION



(dbopMupyeT MBIIIEUHbIN CHUHKTED.

Hapyxnass o0ojouka Ha BepxHe3agHed U OOKOBBIX (OTYACTH) ITOBEPXHOCTSX
MOYEBOI'O MY3bIpsi OOpa3oBaHa TUIMYHOW CEPO3HOM 000JIOUKOM (BHCIEpaTbLHOMN
OpIOIIMHOI); B OCTaJIbHBIX YYaCTKaX - THIIMYHOU aIBEHTUIINAIEHOW 000JI0UKOM

Bomnpoc 74.
Mouegas cuctema. Ee MmopbodyHKInoHanpHas xapakrepuctuka. [Toukn.
Hcrounnku u OCHOBHBIC ATanbl pa3BuTHs. CTpoeHHE U 0COOEHHOCTH

KkpoBocHaOxernus. HepoHsl, UX pa3HOBUAHOCTH,0CHOBHBIC OT/ICIIHI,
ructodusnonorusi. CTpyKTypHBIE OCHOBBI SHIOKPUHHOW (PYHKITUN TTOYCK.

OtBer.

B Tedenne HMOpPUMOHANBHOTO  pa3BUTUSA  3aKJajbIBaeTcs 3 MapHbBIX
BBIJICJIUTENILHBIX OpraHa: TOJIOBHAs TOYKa, WA ApeOnouKkd, NepeudHds nouka W
MOCTOSIHHASL, WIH OKOHYamenvHas noyka. lIpennoyka pa3BuBaeTcs U3 NEPEIHUX 8-
10 cerMeHTHBIX HOKEK ME30JIEPMBI Y UETIOBEKA, KAK MOYEBBIICIIUTEIIbHBIA OpraH HE
bynkuuonupyer. @OYHKIUOHUPYIOIIUM OpPraHOM B TEUYEHHUE HMOPHUOHAIBHOTO
pa3BUTHS SIBIAETCS TMepBUYHas mouyka. OHa pa3BuBaeTcs U3 OOJBIIUHCTBA
TYJOBUIIHBIX CETMEHTHBIX HOXKEK, JAIONIMX Hayajo KaHaJIbllaM MEPBUYHON MOYKHU
MetanehpuausMm. llocienHue BCTymarOT B KOHTakKT €  Me30HE(hpaabHbIM
(Boap(oBbiM) mpoTokoM. OT aopThl OepyT HAYaIO COCYJBI, pacmagaroIiuecs Ha
KanuwuisipHble KTyOoukd. KaHambllbl NEpBUYHON MOYKHA CBOMMH CJIEHBIMU KOHIIAMU
oOpactaioT KIyOoukamMu, o0Opa3ys KamcyJiel. Takum oOpazoM (popMupyrorcs
novyeuHsie Tenblla. Ha 2-m Mecsiie y 3apojpiimia GopMHUPYETCsl OKOHYATEJIbHAs
nouka. OHa o0pa3zyercst U3 JIBYX HCTOYHUKOB: 1) Me30Hedpalib-HbIA MPOTOK JAET
Ha4yaJio MO3rOBOMY BEIIIECTBY MOYKH, COOMPATEIbHBIM TpyOKam, MOYEYHOM JIOXaHKE,
MOYEYHBIM 4YallleykaM, MOYETOYHUKY; 2) He(poreHHas TKaHb - KOPKOBOMY
BEILIECTBY MOYKHU WM TOYEUHBIM KaHAJIbIAM.

[Touka OKpHITa COENMHUTEIIBHOTKAHHOM KaIICYJIOM U, KPOME TOTO, CIEpEaN —
cepo3HOol 000109K0M. BemecTBo Mmouku nojpasaensercss Ha KOpKOBOE M MO3TOBOE.
KopkoBoe BeliecTBO 00pa3yeT CIUIONIHOM CI0M Mo Karcyyioi oprana. B mpoiiecce
Pa3BUTHS MMOYKHU €€ KOPKOBOE BEIIECTBO, YBEJIMUHUBASACH B MACCE, MPOHUKAET MEXKITY
OCHOBAHHUSIMU NTUPaMU/I B BUIE TTOUYCUHBIX KOJIOHOK (CTOJIOBI bepTena). Mosrosoe
BEIIECTBO COCTOUT M3 10-18 KOHMYECKNX MO3TOBBIX TUPAMHUJI, OT OCHOBaHUS
KOTOPBIX B KOPKOBOE BEILIECTBO BPACTAIOT MO3TOBBIC JIyUH.

[lupamuga ¢ TOKPHIBAIOIIMM €€ YYaCTKOM KOpPBI OOpa3yeT MOYEeUHYIO0 JOJI0, a
MO3TOBOM JIy4 C OKPYKAIOIINM €r0 KOPKOBBIM BEIIECTBOM - OYEYHYIO JOJIbKY.

CtpoMy MOYKH COCTaBIISIET PhIXJIast BOJIOKHHCTAs COCIMHUTENbHAS
TKaHb (MHTEPCTULIUN).

[TapeHxuma MOYKK TPEACTaBICHA TIOYEUYHBIMH TEJIbI[AMH W OJIHUTEIHAIBHBIMU
KaHaJbl[aMH, KOTOPBIE MPH YYaCTUU KPOBEHOCHBIX COCYNIOB 00pa3yioT HedpoHbl. B
KKJI0M MOYKE UX HACUUTHIBAIOT OKOJIO 1 MITH.

CTpyKTypHO-(YHKIIMOHATBHOW €IuWHUIIeH TOYKM siBisiercs HedpoH. Hedpon
HAUYMHAETCS MTOYEYHBIM TEJbIIEM, COCTOALIUM U3 COCYIUCTOrO KIIyOOUKa U KarlCyJibl,
a 3aTeM IEepexXOJAUT B MPOKCHMAJbHBIA OTHAEN, METNII0 HeppoHAa U 3aKaHUYUBAETCA
JUCTANIbHBIM OTAesIoM. KOpKOBOE BEIIEeCTBO MPEICTaBICHO MOUYEYHBIMU TEIbIAMHU U
U3BUTBIMHM KaHAJIbI[AMU MPOKCUMAJIBLHON M JAMCTaIbHOM YacTu HedpoHa. B cocrase
MO3rOBOT0 BEUIECTBA HaxosATcs netiau ['enne HedpoHa, coouparesnbHbie TPyOOUKH


http://www.morphology.dp.ua/_mp3/connective3.php
http://www.morphology.dp.ua/_mp3/connective3.php

Y MHTEPCTHUIMAIbHAS TKaHb MOYKU. HedpoH npeacTaBieH AByMs pa3HOBUIHOCTSIMH:
KOpkoBble HEPPOHBI - (80%) MMEIOT CpPaBHUTEIBHO KOPOTKYIO meriio ['enne. OTu
HedppoHbl  Haubojlee  aKTMBHO  YYacTBYIOT B MouyeoOpazoBaHuu. Y
IOKCTaMEAYJUISIPHBIX MM OKOJIOMO3TOBBI'X HEPPOHOB - (20%) netis ['eniie riry6oko
YXOJIUT B MO3TOBOE BEIIECTBO, OCTAJbHBIE YaCTH PACHOJIATAlOTCS Ha TpaHULe
KOPKOBOT'O M MO3TOBOTO BellecTBa. DTH HedpoHbI 00pa3yroT Oojee KOPOTKUU U
JETKUA MyTh, MO KOTOPOMY IPOXOJIHUT YacThb KPOBU 4YEpPE3 IMOYKUM B YCIOBHUAX
CUJIBHOTO KPOBEHAIIOJIHEHUSI.

OmIbTpalMOHHBIN Oapbep oOpasyioT: 1) dbeHecTpupOBaHHBIC SHIOTEIHOIUTHI; 2)
TpexciioiiHas OazajnpHas (TJIoMmepyisipHas MemOpaHa, HMeEIas CceThb U3
KOJIJIAr€HOBBIX BOJIOKOH € siueiikamu 6-7 HM; 3) MOJOIUTHI C UHTEPHEAUKYISIPHBIMU
MICJISIMH, IIEJIeBBIMU  quadparMaMyd W HaJU4WeM OTPHUIATEIBHO 3apsKECHHOU
JIOMUHAJIBHOW ~ TIOBEPXHOCTH.  (DWIBTPAIMOHHBIM  TpoOIecC  00ECIeunBarOT
CTPYKTYpHasi U (DyHKIMOHAJIbHAS 1IEIOCTHOCTh MEMOPaHbI U HAJTUYUE HOPMAJIBHOTO
(GUIBTPAIIMOHHOTO JaBlieHUs. TpeTHil KIETOYHBINM AJIEMEHT MOYE€YHOro Telblia -
Me3aHTUOIUTE. OHM BIMAIOT Ha O0BEM MEPBUYHOTO (UIIbTpaTa, CHUHTE3UPYIOT
ME3aHTUANIBHBI  MaTpPUKC U SBISIOTCA  Makpodaramu, cuHtesupys WJII-1,
TyMOpOHeKpoTHueckuii (aktop u uHTepdepoH. PeabcopOuus obecrieunBaercs c
MOMOIIBI0 AKTHUBHOTO M MAaCCHUBHOIO TpaHCIOpPTa. B NPOKCMMANIBHBIX H3BUTHIX
KaHalpllax  peabcopOupyrorcs  (oOnuratHas, oOs3arenbHas — peadbcopOIus)
AMUHOKHUCIIOTHI, TJIFOKO3a, BUTAMHUHBI, HU3KOMOJIEKYJISIpHbIE OENKH, 3HAYUTEIHHOE
konmyectBO MOHOB Nat, Cl-, HCO»s, yacte kpeatuHa. B criemyromux oTaenax
BCACBIBAETCA BOJA M OJJIGKTPOJUTHL. B  AucCTanbHOM OTAENE MNPOUCXOIUT
(akyapTaTHBHASA (IOMOJHHUTEIbHAs) peabcopOimst Boabl W Na ', perymupyemas
aJbJOCTEPOHOM M aHTUIUYPETUUYECKUM TOPMOHOM. DOHJIOKpUHHAsI CUCTEMA
MOYKU TPEJICTABICHA IOKCTArJoOMEPYJSPHbIM M MPOCTOTJIAHIMHOBBIM armnapaTaMu.
FOI'A  cexkpeTupyeT TOPMOH pPEHHH, KOTOpBIM KaTaau3upyeT oOpa3oBaHUE B
OpraHW3M€ aHTMOTEH3MHOB, OKa3bIBAIOIIMX COCYAOCYKMBAIOIEEe JEHUCTBUE, U
CTUMYJIMPYET MPOAYKIHIO TOPMOHAa alibIOCTEpOHA B HaANouyeyHHKax. B cocras
FOI'A Bxon4T:

FOkcrarnomepyisipHble  KJIETKH, paclojiaraloiuecs B CTEHKE MNPUHOCSAIIUX U
BBIHOCAILIUX apTepHON MOJA JHAOTeNHeM. I[[I0THOe MATHO - Y4YacTOK CTEHKHU
JTUCTAIBHOTO OT/AeNia HepoHAa B TOM MECTE, TJI€ MPOXOAUT PSAOM C TOMEUYHBIM
TEJIBLIEM MEXIy MPUHOCALIEH M BBIHOCAWIEH aptepuonamu. I[lnotHoE 1ATHO
JNEUCTBYET MOJOOHO «HATPUEBOMY PELIEITOPY», YJIaBIUBas U3MEHEHHUE COAEPKaHUS
HaTpUs B MOY€, U BO3JCHCTBYET Ha OKOJOKIYOOUYKOBBIC KJIETKHU, CEKPETHUPYIOIIUE
penuH. .Knerku ['ypMartura, wid IOKCTaBacCKyJIIpHbBIE, JIEKAT B TPEyTrOJbHOM
MPOCTPAHCTBE MEXKIY MPUHOCAIIECH U BBIHOCAIIEH apTepHOiaMH U TIJIOTHBIM TEJIOM.
[IpocTariiaHAMHOBBIM  ammapar COCTOMT U3 HWHTEPCTULMAIBHBIX KJIETOK U
HepOIUTOB coOMpaTenbHBIX TPYOOUYEK U OKa3bIBaCT AHTUTHIEPTECH3MBHOE
JICHCTBHE.

Bomnpoc 75.

MoueBasi cucrema. Ee wopdodyHKIIMOHANRHAS XapakTepucThka. [louxwu.
NctoyHukn W OCHOBHbIe  3Tanbl  pa3BuTHs.  CTPYKTYpHBIE ~ OCHOBBI
MOYEBBIICTUTENbHON (QyHKINHN. DUTBTPAIIMOHHBIN Oapbep.

OTger.

B TCUCHUC 3M6pI/IOHaJ'IBHOFO Pa3BUTHA 3aKJIabIBacTCA 3 IMapHbIX



BBIJICJIUTEIBHBIX OpraHa: TOJIOBHAs MOYKA, WM IpEANouYKa, NEepBUYHASs MOYKa U
MOCTOSIHHAsSI, MJIM OKOHYaTeNbHas noyka. [Ipennouka pa3suBaercs u3 nepeaaux 8-10
CEIrMEHTHBIX HOXKEK ME30JIEpPMbl Y YEJIOBEKa, KaK MOYEBBIICIUTEIbHBIA OpPraH He
bynkuuonupyer. QOYHKIUMOHUPYIOIIMM OpPraHOM B TEUYEHHE HMOPUOHAIBHOTO
pa3BuTHsl sABIAETCS TiepBUYHas Touka. OHa pa3BuBaeTcss U3 OOJBIIMHCTBA
TYJIOBUIIHBIX CEIMEHTHBIX HOXEK, JAIONIMX HAvajlo KaHAJIblIaM MEPBUYHOU MOYKHU
metaneppuausm. [locnenHue BCTymalOT B KOHTAKT C  Me30He(]paabHBIM
(Bosb(poBbIM) TIPOTOKOM. OT aopThl OEpyT HaAyauo COCY[Ibl, paclajaroliyecs Ha
KanuuisipHble K1yOouky. KaHanblbl NEpBUYHON MOYKHA CBOMMH CJIEHBIMU KOHIIAMU
oOpactatoT KiyOodkamu, oOpasys Karcyibl. Takum oOpazoM GopMHUpYIOTCS
nmodeuyHble Tenblla. Ha 2-mM Mecsme y 3aponbiima (GopMupyeTcs OKOHYATEIbHAsS
nmouyka. OHa oOpa3yeTcs W3 ABYX HCTOYHUKOB: 1) Me30He(]palb-HBIA MPOTOK JaeT
Hayajao MO3rOBOMY BELIECTBY MOYKH, COOUpATEIbHBIM TPYOKaM, MOUYEUHOMN JTOXaHKE,
MOYECYHBIM 4YallleyKaM, MOYETOYHUKY; 2) HedporeHHas TKaHb - KOPKOBOMY
BEIIECTBY MOYKH WJIA MTOYEUHBIM KaHAJIbIIAM.

OubTpallMOHHBIN Oapbep 00pa3yloT: 1) (eHecTpUpOBaHHBIE SHIOTEIUOIUTHL;, 2)
TpexcioitHasi 0Oa3anbpHas (TJoMepyssipHas MeMOpaHa, UMeEIas CeTh U3
KOJUIAr€HOBBIX BOJIOKOH C siueiikaMu 6-7 HM; 3) MOJOIUTHI ¢ MHTEPIEAUKYIISIPHBIMU
HIeJISIMH, IIEJIeBBIMU  quadparMaMud W HaJU4UMeM OTPHULIATEILHO 3apsKEHHOM
JIOMUHAJIBHOM ~ TOBEPXHOCTH.  DWIBTPAlMOHHBIM  mpolecc  00ecreuynBarOT
CTpYKTypHasi U (yHKIMOHAJIbHAS 1IEJIOCTHOCTh MEMOpaHbl U HATMYME HOPMAIBHOTO
(GUIBTPAIMOHHOTO AaBJeHUA. TpeTHil KIETOYHBIM AJIEMEHT MOYEYHOTO TeJblia -
Me3aHTHOIUThl. OHU BIUAIOT HAa O0BEM MEPBUYHOrO (PUILTpPaTa, CUHTE3UPYIOT
ME3aHTHAJIbHBI MaTpPUKC M SBISIIOTCS  Makpodaramu, cuHtesupys WII-1,
TyMOpOHEKpoTHUECKHil (akTop M uHTepdepoH. PeabcopOuusa obecreunBaercs c
MOMOIIBI0 AKTUBHOTO M TMACCHUBHOTO TpaHCIOpTa. B NPOKCHMANIBHBIX H3BUTHIX
KaHaiblax  peabcopOupyroTcs  (oOnuratHasi, oOsi3aTenbHas  peabcopOIus)
AMUHOKHUCIIOTHI, TJIFOKO3a, BUTAMHUHBI, HU3KOMOJICKYJISIpHbIE OENKH, 3HAYUTEIHHOE
kosmuectBO MOHOB Na+, Cl-, HCO», ywacte kpeatuna. B cieayromux oTtaenax
BCACBIBAETCA BOJA M DJJIEKTPOJUTHL. B  AUCTaTbHOM OTHENE MPOUCXOIUT
daxyapTaTHBHAsA (IOMOJHUTEIbHAs) peabcopOums Boabl W Na ', perymupyemas
anbJOCTEPOHOM U aHTUJINYPETUYECKUM TOPMOHOM

Bomnpoc 76.

Martka, siiueBoabl, Baaranumie. Ctpoenue, QpyHkuuu, passutue. Luknnueckue
VM3MEHEHUSI OPTaHOB >KEHCKON IMOJIOBOM CUCTEMbI M MX TOPMOHAJIbHASI PETYJIALIM.
Bo3pacTHbie n3MEHEHUS.

OtBer.

Marounble TpyObl, MaTKa, BIarajuile pa3BUBAIOTCS M3 OOIIET0 MCTOYHHUKA -
MIOJUIEPOBBIX TPYyO - M MMOATOMY HMMEIOT OOmMi IiaH cTpoeHus. VX creHka
oOpa3zoBaHa Tpemsi 000J0YKaAMHU - CIM3UCTOM, MBIIICYHONH M CEPO3HOM 000JOYKOM,
WM aJIBEHTHIMEH. DTH Opranbl (GOPMHUPYIOT POJIOBBIC MY TH KEHIITHHBI.

Marounbie TpyObl, WU SUIEBOABI - TMApPHBIE OPTaHbl, COCAUHSIONINE
OpromHyI0 TOJIOCTh U MaTKy. [lo HUM TMOJOBBIE KJIETKH TPOXOIAT B MATKY.
[IpokcuManbHBIM KOHEI fiflieBoja WMeeT (OpMYy BOPOHKH, KOTOpass B MOMEHT
OBYJISIIIUM IUIOTHO OXBAaThIBAaeT SMYHUK. [IpojBHkeHUE TMOJOBOM KIETKHA IO
MaTOYHOW TpyOe oOecrmeunBaeTcss Kak JBIDKCHHEM PECHHYCK SIUTEIHATBHBIX
KJIETOK, BBICTUJIAIOIIUX MOJIOCTh MATOYHOM TpyObl, TaK U NEPUCTAILTUYECKUMHU



COKpaIlleHUSIMH €¢ MbImedyHoi o00omouku. Crmsucras 000j04ka (HopMUPYET
MHOTOYHUCJICHHBIC TPOJOJIbHBIE CKJIAJAKA W COCTOMT W3 JIBYX CJIOEB -
AMUTEIMAIBHOTO U COOCTBEHHOW IJIACTUHKU. B PBIXJIOM COEAMHUTENBHON TKAHU
COOCTBEHHOW IUJIACTUHKU MPUCYTCTBYIOT JEUUAYyaJbHbIE KIETKU. MBplledHas
000JI0YKAa COCTOUT M3 BHYTPEHHETO MHUPKYJISIPHOTO M HAPYKHOTO MPOJOJIBHOTO
cioeB. Cepo3Hasi - TPAJUIIMOHHO BKJIIOYAET PHIXJIYIO COCIUHUTEIBHYIO TKaHb U
ME30TEIUN.

Matka - MBIIIEYHBIA OpraH, CX0%Ka ¢ MAaTOYHBIMU TPyOAMH 1O CTPOEHHUIO, HO

ee 000JIOUKH UMEIOT OpraHoCHeru(UIecKre Ha3BaHUS: SHIOMETPHA, MUOMETPHUI H
MepUMETPUU. DHIOMETPUM (CIM3UCcTas 000JI0YKa) BKIIFOYAET JIBA CJIOS - 0a3ajJbHbBIN
u pyHakuonansHbIi. CTpoeHHe GYyHKIIMOHATHHOTO (TIOBEPXHOCTHOTO) CIIOSI 3aBUCUT
OT OBapHAJIBHBIX TOPMOHOB M MEHSETCS Ha MPOTSHKCHUH MEHCTPYaJIBbHOTO ITMKJIA.
[ToBepXHOCTH PHAOMETPHUS BHICTIIAHA OJHOCIOWHBIM MPU3MATUYECKUM DITUTEITUEM,
MIPEICTABIICHHBIM PECHUTYATHI-
MU U CEKPETOPHBIMU KJIETKAMH. DTUTEINN (POPMUPYET BlIaBIICHUS - MATOYHBIC SIMKHU
(KpUnThl) WIM MATOYHBIE eJle3bl BO BpeMs cekpeTopHoil (a3el. CoOcTBEHHas
IJIaCTUHKA, O0Opa3oBaHHAsi PBIXJIOW  COCIUHUTEIBHOM  TKAaHbIO, COJIEPIKHUT
JNeUUayalibHbIe  KJIETKH, 3allOJIHCHHbIE TJIMKOT€HOM U JIMIIONPOTEUHOBBIMU
BKIIOUeHUSAMU. KonnuecTBO JenuayaibHbIX KIETOK BO3pacTtaeT (Co BpEMEHH
MEHCTpYallK), 0COOEHHO NMpU (HOPMHUPOBAHUU TIANEHTHI B MEPUOJ OEPEMEHHOCTH.
Muometpuii (MbllliedHast 000JIOYKA) COCTOUT W3 TPEX CJIOEB: BHYTPEHHETO -
MOJICITIU3UCTOTO, CPEIHET0 - COCYJAWCTOrO M Hapy)XHOTO - HaJICOCYIHUCTOTO.
[lepumeTpuii - cepo3Has 0000uka (OproIIMHa).

Braranmume B cocTaBe CTEHKH COJICPKHUT TPH OOOJOYKU: CIHU3UCTYIO,
MBIIIEYHYIO U aJIBEHTUIIMAIbHYI0. MHOTOCIONHBIN AMUTEIUN CIU3UCTON 000I0UKHU
BJIATAJIMINA  TIPETepIIeBaeT  pPUTMUYECCKHME  (IUKIMYCCKHE)  HM3MCHCHHS B
MOCJIEIOBATEIBHBIX (ha3aX MEHCTPYAIBHOTO ITUKJIA

Bomnpoc 77.
MopdodyHKIIMOHATBHAS ~ XapaKTEPUCTUKA  JKCHCKOM  IOJIOBOH  CHCTEMBI.
[Muknuueckuit Tun QyHkImoHupoBanus. OBapruamTbHO-MEHCTPYaTbHBIN UK.
Ortser.
[TonoBo#  (MEHCTpyanbHBIN) MK ~ XapaKTepusyeTcs TpeMs TMepuojamu:
MEHCTpYaJIbHBIM ((haza 1ecKBaMallui SHIOMETPHUS ), TOCTMEHCTPYaJIbHBIM EPUOIOM
(baza mponudeparuu SHAOMETPHUS) W TPEAMEHCTPyalIbHBIM TepuoaoM (dasa
cekpeuun). MeHCTpyallbHbIM IIUKJ PEryJMpyercs roOpMOHaMHU SIMYHUKOB. B /1eHb
MEHCTpPyallul OBapHaJIbHbIE TOPMOHBI TMPAKTUYECKH OTCYTCTBYIOT B OpraHuU3ME
YKEHIIUHBI.
XapakTepuCTUKa CTAIUN OBAPUAIIBHO-MEHCTPYAJIBHOTO LIUKJIA:
1.Ctanust neckBamaryii - HEKPO3 U OTTOpPKEHHE (PYHKIIMOHAIBHOTO CIIOS,
KOTOpPO€ BBI3BAHO PE3KUM CHUKEHHUEM IIPOrecTepoHa B KPOBH U HUILEMHEHR
CIIUPAJICBU/IHBIX apTEPUN BCIEJCTBUE THOENN SHUICKICTKHA JTUOO 3apojbillia Ha
caMoi panHed crtaauu pa3Butus. KpoBoreuenwe pmutca 2-3  nHa. Hekpo3s
MPOUCXOJUT B OrPAaHUYEHHBIX YYaCTKaX M MOCIEAOBATEIbHO. OTOT MEPUOL
Ha3bIBATCA MEPUOJIOM «TOPMOHATBHOTO MEKTYLAPCTBUS.
2.Ctagus mponudepanu - U3 KIETOK 0a3ajbHOTO CJIOS CIM3UCTOM MAaTKU
BOCCTaHaBiIUBaeTcs (PyHKUMOHANbHBIA ciod. [lepuon nmutcs 11-12 gHedt u



3aBepmiaeTcsa oByssiueit.  [Ipommdeparnust  peryiaupyercs OSCTpOreHaMu IO
mwusaueM OCT'.

3.CexperopHas craausi - giuutcs 13-14 gueil. OHa coOBIIaJaeT MO CpoOKaM C
J)KU3HBIO MEHCTPYaJIbHOIO JKENTOro Teja. DyHKIIMOHAIBHBIM CIIOW YTOJIIACTCS U
pa3fenseTcss Ha JBE 30HbI: KOMIIAKTHYIO M CIIOHTHO3HYI0. KpOBEHOCHBIE COCYIbI
cripaau3yroTcs. JKene3bl HauMHaIT BhIpaOaThIBaTh CIIM3UCTBIA CEKPET, CTAHOBITCS
CKJIauaThIMU (MHJIO00pa3HbIMU). B CHOHTHO3HOM 30HE (PYHKIIMOHAIBHOTO CJIOS
MOSIBIITIOTCS  JICIUyalbHbIE KIJIETKH, OOraThle TJIMKOI€HOM M JIMIUIAMU. ITOT
TpoHUUECKUH MaTepuall HEOOXOJWM IS CaMbIX paHHUX CTQJAWH pPa3BHUTHS
3apoJIbIIa.

Bomnpoc 78.

SAvunuk l{uknuyeckue U3MEHEHUS B SIMUYHUKE B MEPUOJ MOJOBOM 3PEIOCTU U UX
TOpPMOHAJIbHAS PETYISALMS. DHIOKPUHHAS QYHKIUS SUUHUKA.

Otser.

B coeaMHUTENbHOTKAHHON CTPOME KOPKOBOTO BENIECTBA PACHOJIAraroTCs
GOJTMKYTIBI  Pa3IMYHON  CTETEHU 3pEJIOCTU: MPUMOPAHAIIbHBIC, TEePBUYHBIC,
mopuyHbie, TpeTuunbie (I'paadoB my3bIpek) GOJITUKYIBI, KEJIThie, OeNble |
atpetndeckre Tena. DOJMKYISpHBIE KIETKH MPEBPALIAIOTCS B JIIOTCHHOBEIE,
dbopmupyIole BPEMEHHBIN HIOKPUHHBIN OpPTaH - KEJITOe TEJO.

B cBoem pazButuu xentoe teno npoxoaut 4 craauu. 1) Cranusa nponudepanuu u
BACKYJISIPU3ALIMH - TPOUCXOJIUT pa3MHOXKEHNE (QOJUTUKYJISIPHBIX KJIETOK U BpacTaHUE
KalWJIApOB M3 cocyaucTorl Teku. 2) Cramus KelIe3ucToro meramopdosa.
DOJITUKYJIAPHBIE KJIETKU MPEBPAIAlOTCs B KPYIHBIE MOJUTOHAIBHBIE JKEJIE3UCThIE
(JIFOTEMHOBBIC) KJIETKU. B HUX HaKamaMBaeTCs MUTMEHT JIIOTEUH U XOJIECTEPUHOBBIE
BiitoueHust. 3) Craaust pacupeTa. JIFOTEMHOBBIE KJIETKA HAYUHAIOT MPOAYLIHUPOBATH
OCHOBHOUM TOPMOH - MPOTE€CTEPOH, a TAKXKE ICTPOTrECHBI, aHAPOTECHBI, OKCUTOLIMH U
npocrargadaudel.  [IpomoimmkurensHOCTH  3TOW  ctaguu  pasnuyHa.  Ecinm
OIUIOJOTBOPEHUSI HE MPOU3O0ILIO, MEPUO PACUBETA KEITOTO TEIa OrPAHUYMBACTCS
12-14 gusmu. B 3TOM cilydyae OHO HA3bIBA€TCS MEHCTPYAJIbHBIM KEITHIM TEJIOM.
bornee nnuTenbHO JKENTOE TENO COXpaHAETCS, €CIM HACcTynujia OepeMEHHOCTh -
xenroe Tenmo OepemenHoctd. 4) Cramus perpecca. JIIOTEMHOBBIE KIETKH
aTpodupyroTcs, uX OSHIOKpuWHHas (QyHKIUs npekpamaerca. Kenroe Teno
MPOPACTAET COSAMHUTENBHON TKAaHbIO U TpeBpaiaercs B 6emnoe teno. OHO MOXKET
COXPAaHSTHCS B SIMYHUKE HA MPOTSHKEHUU HECKOJIBKO JIET.

Mexny dommkynaMu BCTpeudaroTcs arperuueckue tena. OHM GOpMUPYIOTCS U3
MPEKPATUBIIIUX CBOE PA3BUTHUE HA PA3HBIX CTAIUIX (POJUTUKYJIOB. ATpe3rs OBOIIUTOB
HayMHaeTcs ¢ Tubenu (QOJUTMKYJISPHBIX KJIETOK, a 3aTeM U oBouuUTa. Jlonblie Bcex
coxpaHsieTcsi OokcuduibHas  Onectsmias o000J0YKa, IO KOTOPOM  MOXKHO
UJISHTU(PUIIMPOBATh aTpPETHYECKUE Tejla Ha Mukpornpenaparax. OaHOBPEMEHHO
pa3pacTtaroTcsi ~ MHTEPCTULHAIIBHBIE  KJIETKM  COCYJAMCTOM  TEKH. Onu
TUIEPTPOPUPYIOTCS U CTAHOBATCS TIOXOXKHM HA JIIOTEUHOBBIE KJIETKU. DTH KICTKH
CUHTE3UPYIOT aHJIpPOreHbl. B Xoae maapHEHINE WHBOJIOIMHA aTPETUYECKUX TEJ Ha
WX MECTE€ OCTAIOTCS CKOIUICHHWS WHTEPCTUIMATBHBIX KJIETOK. PocT Qommukyna
oOyCJIOBJIeH pa3pacTtaHueM (OJUTUKYJISIPHOTO SIUTENHUS W TPEBpAIEHUEM €ro B
MHOTOCJIOMHBIN,  CEKPETHPYIOUUN  (QOJUITMKYJSIPHYIO  KHAKOCTh,  KOTOpas
HaKarimBaeTcsi B (OPMUPYIOMIEHCS MONIOCTH (POJUTHKYJIA B CONECPKHUT CTEPOUTHBIC
ropMOHbI (3cTporensl). Takue (OJUTMKYIIBI HA3bIBAIOTCS BTOPUYHBIMU. [Ipu 3TOM



OBOIIUT 1-ro ToOpsaKa ¢ OKPYXKAIOMHUMH €ro BTOPUYHOH OOOJOYKOH U
GOTUKYISIPHBIMEA KJIETKAMU B BUJE SHUIIEHOCHOTO OyropkKa CMEMIaeTcsl K OJTHOMY
nosocy Qoimkyna. Takoil oKy Ha3bIBaeTcd TPETUYHBIM, WK ['paadoBbiM
My3bIpbKOM. Ero cTeHKy o0pa3yeT MHOTOCIONHBIN (DOJUTMKYISPHBIN SIUTETUN -
I'paHyJIe3HBIN CIIOH, Jie)Kaluid Ha Oa3zanbHOW MeMmOpaHe. DOJUTUKYIISIPHBIC KIIETKH,
HEIOCPEACTBEHHO OKPY)KAIOIIME OBOLUT, MpPH TIOMOIIM OTPOCTKOB TECHO
B3aMMOJICUCTBYIOT C €ro LHUTOJEMMOW UM Ha3bIBAIOTCS JYYHCTBIM BEHIOM.
JlanbHeilee yBennyeHue oObeMa Iy3bIpbKa, MEPENOJHEHHOTO (DOJUTHKYISPHON
KUIKOCTHIO, TPUBOAUT K PACTATHBAHUIO W WCTOHYCHUIO €ro COOCTBEHHOM
Hapy>XHOM 00O0JIOYKH M OCIOYHON 00OJOYKH CaMOro SIMYHHKA B MECTE IPHIICTaHHS
ATOrO My3bIphKa. Kak ciencTBue 3TOTO, MPOUCXOIUT OBYJISALUS - pa3phiB ['paadoBa
My3bIpbKa W BBIXOJ OBOIMTAa B OPIOLIHYIO TMOJIOCTh. Ha MecTe JONHYBIIETro
['paaoBa my3bIppbKa OCTAETCS 3EPHUCTHIN CIIOH (DOJTUKYIISIPHBIX KJIETOK M TeKa
dbomrkyna, a B MOJOCTh U3JIMBAETCA KPOBb. JTa CTPYKTYpa OBICTPO OPraHU3YETCS -
IIPOPACTAET COEAUHUTEIILHON TKAHbIO

Bomnpoc 79.
OBorenes.
OrTBeT.

OBoreHe3 OTIMYAETCs OT CHEPMATOreHe3a PsiAOM OCOOEHHOCTEH M MPOXOAMT B
TPHU CTaJUU: PA3MHOXXEHUS;, pPOCTa; CO3PEBAHUSI.

IlepBas cranguss — IHepUO Pa3MHOXKEHUS OONOHUEB — OCYILECTBIIIETCA B IEPUOL
BHYTPUYTPOOHOTO Pa3BUTHUSA, & Y HEKOTOPHIX BUJOB MJICKONMTAIOIIUX U B IMEPBBIC
MeCSLbl [IOCTHATAIBHOMN KU3HU, KOT/IA B AMYHUKE 3apOJbIIIa POUCXOAUT ACICHUE
OOroHHEB U (OpMHpPOBaHME NEPBUYHBIX (osumkyioB. Ilepuon pa3zmHOXKeHUs
3aBEpIIAETCA BCTYIUIEHUEM KJIETKA B MeHO03, - HadaioMm AU epeHUrpOoBKUA B
OBOITUT 1-ro mopsiaka. MelloTudyeckoe JejieHre OCTaHaBJIMBaeTcs B mpodase, U Ha
ATOM CTAAUM KIIETKH COXPAHSIOTCA 10 IEPUOA MOJIOBOIO CO3PEBAHUs OpraHu3Ma.

Bropas craguss — mepuoj pocta — TpOTEKaeT B (PYHKIIMOHHPYIOIIEM 3pPEIOM
AUYHUKE (TTOCJIE TIOJIOBOTO CO3PEBAaHUS JI€BOYKM) M COCTOMT B MPEBpAIICHUU
oBOIIMTA |-r0 TIOpsiIKa MEPBUYHOTO (POJUTMKYJIA B OBOLUT 1-ro MOpsiiKa B 3peioM
domnmukyne. B sape pactyiiero oBouuTa MPOUCXOAST KOHBIOTALUS XPOMOCOM U
oOpaszoBaHue TETPa, a B UX I[IUTOIIA3ME HAKAILJIUBAIOTCS JKEJITOYHBIC BKIIFOUCHUSI.

Tpethbs (MocaeqHss) CTaausi — MEPUOJ CO3PEBaHUS — HAUYMHAETCA 0Opa3oBaHUEM
OBOIIUTA 2-TO TOPsAJKAa U 3aBEPIIACTCS BBIXOAOM €ro U3 SIMYHMKA B Pe3yJibTaTe
oByJisiuu. I[lepuon co3peBaHMs, Kak U BO BpPEMsl CIIEpMATOrCHE3a, BKIIIOYAET JBa
JeJICHUS, TIPUYEM BTOpOE CJCAYET 3a IEePBBIM 0€3 MHTEPKHUHE3a, YTO IMPUBOJIHUT K
YMCHBIIICHUIO (PEIyKIIMH) 4YHCIa XPOMOCOM BJIBO€, M Ha0Op HX CTaHOBHUTCS
raraouHbIM. [Ipy mepBoM JeIeHUM CO3pEeBaHUsI OBOIUT 1-TO mopsaka JAEIUTCs, B
pe3ynbTaTe 4ero oOpa3yroTCs OBOIMT 2-TO TOpSAKa M HEOOJIbIIOE PEIyKIIMOHHOE
Tesble. OBOLUT 2-T0 MOPSAKA MOJIYYaeT MOYTH BCIO MACCY HAKOILJICHHOTO JKEJITKA U
MOATOMY OCTaeTCsl CTOJb € KPYMHBIM MO 00bEeMYy, KaKk M OBOIUT 1-ro mopsjaka.
PenykimmonHoe ke Tenblle MNPEACTaBIsET COOOM MEIKYI KIETKY C HeOOJbIINM
KOJIMYECTBOM IUTOIUIA3MbI, MOJIYYAIOUIY0 MO OJHOM AUAalle XPOMOCOM OT Ka)IOH
TeTpaabl siapa oBomuTa 1-ro mnopsiaka. Ilpm BTOpom JielieHMM CO3peBaHUs B
pe3yJibTaTe JACICHHUSI OBOLIUTA 2-TO TOPsAKAa 00Opa3yIOTCs OJIHA SIMIEKIIETKA U BTOPOE
penyKurMoHHOE Tenblie. [lepBoe penyKIIMOHHOE TeNbIEe MHOTA TOXKE JICJIUTCS Ha JBE



OJIMHAKOBbIE MEJIKHE KJIETKU. B pesynbrare 3TuX mpeoOpa3zoBaHHil oBouuTa 1-T0
nopsiika 0o0pa3yloTcs OJHA SHIEKIeTKa M JBa WM TPU PEIYyKIUOHHBIX (T.H.
MOJISIPHBIX ) TEJbIIA.

['oHOIUTHI, MUTPUPYIOIIHME W3 TEPBUYHON OKTOJEPMBI UYEpPE3 DSHTOJCPMY
JKEJITOYHOTO MEIIKa B IIOJIOBBIC BalIMKH, TPaHC(HOPMHUPYIOTCS TMPH TOJIOBOM
nudepeHIMPOBKE TOHA B OOTOHUU B SMYHHUKAX. [0 Mepe mpoxokIeHHs meproia
Pa3MHOXKEHUSA, II0CJIE MHOTOKPATHOI'O JICJICHUSI MHUTO30M OOTOHHMH BCTYIIAIOT B
cneayromui 3tan ¢ epeHIMPOBKY MOJOBOM KJIETKH — OOIUT 1-ro mopsjaka, B
KOTOPOM TPOMCXOJAT BaKHbIE OHOJOTUYECKHUE SIBJICHMS, CHEeUM(GUUECKUE IS
MOJIOBBIX KJIETOK — KOHBIOTAlMSl TOMOJIOTUYECKUX POJUTENBCKUX XPOMOCOM H
KPOCCHUHTOBEp — OOMEH ydYacTKaMH MEXIy XpOMOCOMaMH. OTH MPOIECChI
MPOUCXOJIAT B OOIMTaxX 1-To mopsaka, Haxoasammxcs B mpodase | nenenus meiiosa.
B omnnume oT cnepmaroreHe3a IMPOXOXKICHUE OOIUMTaMHu |-ro mopsiika cTaaui
npodaszel 1 melio3a y OOJBIIMHCTBA BHJIOB MJICKOTUTAIOIIMX M YeJIOBEKA HMEET
MECTO B aHTEHaTaJbHOM mepuoje. [10100HO coMaTHYECKUM KIIETKaM, TOHOIIUTHI,
OOTOHHUH U OOLUTHI 1-TO MopsiiKa Ha cTaausax mpodassl I geneHus Mmeio3a coaepxar
JTUTUIOUIHBIN HA00p XxpomMocoM. OOroHHs MPEBpaIIaeTCs B OOLMT 1-TO TMmopsaka C
MOMEHTA, KOT/Ja OHA 3aKaHYUBAET IEPUO] PA3MHOKEHUS U BXOJUT B IIEPUO] MAIOTO
pocra.

Mopddosiornueckue nepecTpoku XpoMoCcoM U siiep B OOLMTAX MPU UX MEPEXOe OT
oJHOM cTaauu npodasbl | geneHus meioza B APYryr0 aHAJIOTUYHBI MPUBEICHHBIM
JUISL CIIEPMATOLMTOB. B oTiiMune OT cCiepMaTOLMTOB Ha CTAJIUU JAUILUIOTEHBI OOLIUTHI
B JIMIUIOTEHE BOBJEKalTca B (popmupoBaHue ¢oiukyna. MIMeHHO mocie 3Toi
cranuu npodasbl | geneHuss meilo3a OOLUTHI y4acTBYIOT B IOCJIEI0BATEIbHBIX
CTaausIX pa3BUTUSA QOJIMKYIOB. OOLUTHI B TUILUIOTEHE, 3aKIIOUEHHbIE B IEPBUYHbBIC
(G OJTMKYJTIBI, COCTABIISIOT MTYJI MOJIOBBIX KJIETOK, U3 KOTOPOTO HEMPEPHIBHO YaCTh UX
BCTyNaeT B NEpHOJ OO0JbIIOro pocta. B oouurtax, MOKMHYBLIIMX MYJ NEPBUYHBIX
(GOJTMKYJIOB M BCTYNUBIIMX B IMEPUOJ OOJBIIOTO POCTA, MPOUCXOAUT AKTUBHBIN
cunte3 p- U u-PHK u Genka, ucnons3yromuxcst He TOJIbKO JJISI POCTa OOIMTA, HO
IJIaBHBIM 00pa3oM Ha NEPBBIX ATamax pa3BUTHs JpoOsiierocss 3MOpuoHa. Jlumib
HEKOTOpbIE M3 BCTYNMBUIMX B POCT OOLUUTOB M  (POJUIMKYJIOB JOCTHUIaOT
IIPEOBYJIATOPHOTO pa3Mepa, CO3PEBAIOT U BCTyHaloT B MeTadazy BTOPOIO JEJICHHUS
CO3PEBAHUS U MOTYT OBITH OIJIOIOTBOPEHHI.

BOIBIIMHCTBO OOIMTOB B pacTylIMX MW CO3peBarOmMUX (OJUIMKYyIax B pa3HbIC
MEPUOABl CBOETO POCTa MPETEPIECBAIOT aTPE3ni0. 3aBeplIaloIIfe dTarbl MEpUoaa
OOJIBIIOTO pocTa oouuTa W (POJUIMKYJIA, CO3PEBAHUS U OBYJAIUU TMPOUCXOJST
IMUKIMYECKH W 3aBUCAT OT ITUKIWYCCKON JIEeATeTbHOCTH CHCTEMBI TUHIO(U3-
TUIO0TATIaMYC-SIMIHUKH.

B Hauane Oosbmioro pocra (OJUTMKYJSpPHBIE KIETKH, paHee pacrojaraBIIfecs B
BUJIC OJIHOTO CJIOSI YIUIONIEHHBIX KJIETOK, MPUOOPETAIOT MPU3MaTUYECKy0 (popmy,
JESATCS TMyTEM MHUTO3a U (POJUTUKYJISIPHBIA 3MUTEIUNH CTAaHOBUTCS MHOTOCIIOMHBIM,
noyiyyasi Ha3BaHMe 3epHUCTOM 30HBI . Cpeau  QOJTUMKYISPHBIX  KIETOK
MPEOBYJSATOPHOTO (DOJUIMKYJIA PA3THYAIOT «TEMHBIE» U «CBETIIbIE» KIETKU. OAHAKO
MPOUCXO0XKJIEHUE U 3HAUEHUE UX OCTAETCS HESCHBIM.

Bompoc 80.
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MopdodyHKImoHaTEHAS XapaKTEPUCTHKA MY>KCKOM MOJIOBOM CUCTEMBI.
Hcrounnku u X0 SMOPHOHAIBHOTO Pa3BUTHS TOHA ¥ OPTAaHOB TEHUTAIIBHOTO
TpakTa. PakTopbl MOJI0BOM AU HEpPEHITUPOBKHY.

Otser.

CeMeHHUK - TapHBIN OpTraH, CHApYX M MOKPHIT OEIOYHONU 000JI0YKOM, OT KOTOPOH
B IITyOb CEMEHHHUKA OTXOJIAT MEPETOPOJIKH - CENTHI - U aendar ero Ha 200-300 monek.
Ha 3annem kpae simuka O6enounasi 00oJiouka yromnmaercs, popmupys cpegocrenue. B
KaXXJI0OM JI0JIbKE pacrnoiaratorcs 1-4 U3BUTHIX CEMEHHBIX KaHalblia JyuHou ot 30 1o
80 cwm. Ilpubnumxascy k cpegocteHuto, kaHaiblpl (300-450 B KaXX0M CEMEHHUKE)
CIIMBAIOTCA WU CTAHOBSATCS NPSIMBIMH, a B TOJIIIE CPEIOCTEHUS COCIUHSIIOTCS C
KaHaJbIlJaMU CeTH ceMeHHHuKa. 13 3Toi cetn BEIxoauT 10-12 BEIHOCSIINMX KaHAJIBIIEB,
BIIQ/IAIONIMX B MPOTOK MpHUAATKA.

B coenuHUTEIRHON TKaHU MEXKIYy CEMEHHBIMH KaHAJIbI[AMU PaCIIOJIO0KECHBI
reMo- U JIUMQPOKAMUIUIAPHI, 00€CIeUnBAIOIINE OOMEH BEIIECTB MEXIY KPOBBIO U
CIIepMaTOreHHBIM dnuTenreM. 30upareabHOCTh MOCTYIUICHUS BEUIECTB U3 KPOBH B
CIIEpPMATOTECHHBIN 3MUTETUN 00€CIeunBaeTCI reMaTOTECTUKYIISIPHBIM Oapbepom. B
coctaB I'Th BxomdT: cucTeéMa IUIOTHBIX KOHTAaKTOB MeExay kieTtkamu Cepronw,
O0azajpbHasi MeMOpaHa W3BUTOTO CEMEHHOTO KaHajblla, MHOUJI-HbIE KJIETKH,
pacIo0KEHHBIE BOKPYT M3BUTHIX KaHAJbLIEB, MHTEPCTULIMAIBHAS COCIUHUTENbHAS
TKaHb, 0a3aJibHasi MEMOpaHa U SHAOTEIUN TeMOKAILISPOB.

CTeHKy CeMEHHOro KaHajblla oOpa3yeT cOOCTBEHHas 000J0YKa, COCTOSIIas
13 0a3ajJbHOr0, MHOHIHOIO M BOJOKHHUCTOTO cioeB. Ha 0Oa3ambHOM MemOpaHe
pacrnoJiaraeTcsi OJHOCIOMHBIA 3MUTENN, NPEACTABICHHBIM KieTkamMu CepToim H
CIIEPTMATOT€HHBIMU  KJIETKaMH, HaxXOMSIIMMHUCA Ha  Pa3IMYHBIX  CTaIUsAX
mupdepeHIUpOBKH  (CTBOJIOBBIE  KJIETKH,  CIIEPMATOTOHUHU,  CIEPMATOLMTHI,
CIiepMaTHU/Ibl U CLIEPMATO30HU/IbI).

Knerkn CepTonm MMEIOT NUpaMUAAIBHYIO (OpMY, HMIMPOKUM OCHOBAHHUEM
MPUKPEIUICHBl K 0a3anbHOil MeMOpaHe. ATMKAIbHBIE YacTU 00pa3ylOT MHOXKECTBO
aHACTOMO3HPYIOIIMX JIPYT C IPYTOM OTPOCTKOB, MEXKAY KOTOPBIMU, KaK B KapMaHax,
pacronararoTcs  pa3BHBAOIIMECS MOJOBble KiIEeTKU. IIpocTpaHcTBa Mexay
0a3ajJbHBIMM YaCTSIMU HA3bIBAIOTCA 0a3ajdbHBIM OTCEKOM KaHaibIla U 3aHSTHI
CIIEpPMATOTOHMSIMU PA3HBIX TUIIOB - 31ECh TPOUCXOIUT MPOLIECC UX PA3MHOKEHUS.

Mexnay coceqHUMHU TMOJICPKUBAIOIMIMMHI KIETKaMH (OPMHUPYIOTCST 30HBI
MJIOTHBIX KOHTAKTOB, KOTOPBIE MOAPA3ACISIIOT CIIEPMATOTCHHBIA SIUTEINM Ha JBa
oTIeNa - Hapy>XHbIA 0a3albHbII M BHYTPEHHUU aJUIIOMUHAIbHBIN. B 0azanbHOM
OT/IeJIE PACIOJIOKEHBl CIEPMATOTOHMHM, HWMEIOIIMEe MAaKCUMAJbHBIA JOCTYN K
MUTATEJIbHBIM BEIIECTBaM, IMOCTYMHAIOIMIUM U3 KPOBEHOCHBIX KamwuisapoB. B
aJJTIOMUHAIBHOM OTJIEJIe HaXOJATCS CIEPMaTOIUThl HAa CTaJIUM MEHo3a, a TaKke
CIIepMaTHU/Ibl U CIIEPMATO30HUIbI, KOTOPhIE HE UMEIOT JIOCTYNa K TKAaHEBOM >KUJIKOCTH
M TOJy4YaroT MHUTATEJIbHbIE BEIIECTBA HEMOCPEACTBEHHO OT MOJIEPKUBAIOIINX
snutennonuToB. [logaepkuBaOMIMe  SMUTETUONUTHI  CO3JAI0T  MHUKPOCpPEdY,
HEOOX0UMYI0 I auddepeHIIUPYIOMUXCS TOJIOBBIX KiIeToK. KpoMe Toro, oHum
CUHTE3UPYIOT aHAporeH cBs3biBaromuii O0emok (ACB), KOTOpBI TpaHCHIOPTHUPYET
MY>KCKOH TOJIOBOM TOPMOH K CIIEPMATUIAM.

B u3BUTOM CEeMEHHOM KaHaJblle CIEPMATOTeHE3 MPOTEKAET HEPaBHOMEPHO,
BOJIHAMH, MO3TOMY Ha Mpenaparax Ha OJHOM Cpe3€ KaHallblla HE BCErJa MO>KHO
HaOMIOaTh BCE CTAJUU Pa3BUTHUS TMOJOBBIX KJIETOK, LMK PAa3BUTUS KOTOPBIX



MPOJO0JDKACTCS B CpeiHeM 74 CYTOK.

B pBIXJIOM COEIMHUTENIBHOM TKAHU MEXAY METISAMH HW3BUTBHIX KAaHAJIBIIEB
(BOKpYT KPOBEHOCHBIX KaIlWJIAPOB) pPaCIOaraloTCsd HMHTEPCTUIIMATIbHBIEC KIETKH
Jletigura. OHM OKPYIJIOW WJIM MHOTOYyrojibHOM (opmbl nuamerpom 10-15 Mkwm, ¢
OKCU(DUIBLHON IUTOIJIA3MOM, XOPOIIO Pa3BUTOM TJAIKOW HSHA-TIA3MAaTHYECKON
CEThIO, MHOTOUYHCIICHHBIMH MHUTOXOHJIpUSAMH C TpyOdaThiMH KpucTamu. KieTku
Jletinura BBIpaOATHIBAIOT MYXKCKHE  IIOJIOBBIE TOPMOHBI -  TECTOCTEPOH,
JTUTUAPOTECTCTEPOH, AaHJAPOCTCHIUOH M HEOOJIBIIIOEe KOJMYECTBO ACTPOTCHOB.
[ToMmuMO TIOJIOBBIX TOPMOHOB, KJeTku Jlelioura BeIpabaThIBAIOT HEOOJBIIOE
KOJIMYECTBO OKCHTOIMHA, CTHUMYJIHMPYIOIIETO COKpAIlleHHE IEePUTYOYIISIPHBIX
MHOMJIHBIX KJIETOK M3BUTHIX CEMEHHBIX KaHAJIbIIEB, HHTEPJICUKHUH-1, TEHCTBYIONIINMA
KaK (haKTOp pocTa Ha CIIEPMATOrOHUU TUTIa B.

Bonpoc 81.
Cnepmarorene3 u oporeHes. CpaBHUTENIbHASI XapaKTEPUCTHKA.
Otser.

CnepMaTtoreHes -  Hayajgo  HHAWBUAYaJbHOTO  pa3BUTHSA  (MIpOreHe3);
XapakTepusyeTcss cTaausiMu: 1) pa3MHOXKEHUE - MUTOTUYECKOE JEJICHUE KIIETOK
CIIEpPMATOTOHMI, pacIojararoluxcs B CTEHKE H3BUTOIO CEMEHHOTO KaHallblla Ha
nepudepun okojio 0OazaabHON MeMOpaHbl; MPEJCTABISAIOT COOOM CTBOJIOBBIE U
MOJTyCTBOJIOBBIC KJIETKU: THUI A - TEMHBIE (CTBOJIOBBIC) U CBETJIBIE (ITOTYCTBOJIOBBIE),
tunt B; 2) poct - cnepmaroronuii auddepeHIupyoTcss B CHEp-MaTOLUTH 1-TO
MOpsIJIKa, YBEITUYMBAIOTCI B O0bBEME M BCTYMAIOT B MEpPBOE JCJICHHE Meio3a
(penykiMoHHOE  JeleHHue); 3)  CO3peBaHHE -  XapaKTEepPU3yeTcs  JABYMs
PEAYKUMOHHBIMU JCJICHUSIMU: TIPU MIEPBOM JICJIICHUU CIIEPMATOLIMT NEPBOTO MOPSIKa
JIaeT JBa CIIEpMATOLMTAa BTOPOTO MOPSIAKA; IMIPU BTOPOM M3 JABYX CIIEPMATOLIMTOB 2-
ro mopsiaka oOpasyroTcsl 4eThipe crnepMatujibl; 4) (GopmMupoBaHHe - CHEPMAaTHIIbI
MPEBPAIIAIOTCS B CIIEPMATO30UIbI.

OBoreHe3 OTIMYAETCA OT CIiEpMaTOreHe3a PSAOM OCOOCHHOCTEH M MPOXOJIUT B TPU
CTaJUU:

PasmHOXkeHus1, pocra, co3peBanus. llepBas craguss — mEpHOA PaA3MHOXKEHUS
OOTOHMEB — OCYLIECTBISIETCA B TMEpPUOJA BHYTPUYTPOOHOTO pa3BUTHS, a Y
HEKOTOPBIX BUJOB MJICKONUTAIOLIMX U B IIEPBbIE MECALbI NOCTHATAIBHOM >KU3HH,
KOI/Ia B SIMYHHMKE 3apOJIblllla MPOUCXOJUT JIeJIEHUE OOTOHUEB M (popMupoBaHHE
nepBUYHBIX (HOIUTHMKYIOB. [leproa pa3MHOKEHUS 3aBEPILIAETCS BCTYIIJIEHUEM KIIETKH
B Meil03, - HayasioM Iu(PpepeHIpoBKH B OBOLUUT 1-ro mopsiaka. Meioruyeckoe
JICJICHNE OCTaHABJIMBAETCSA B Ipo(a3e, U Ha ATOW CTaJUU KIETKU COXPAHSIOTCA 110
[IEpHUOJIa I10JIOBOT'O CO3PEBAHUS OPraHU3Ma.

Bropas craguss — mepuoj pocta — TOPOTEKaeT B (PYHKIIMOHHMPYIOLIEM 3pPESIOM
AUYHUKE (IIOCJIE TMOJIOBOTO CO3PEBAaHUS JE€BOYKM) M COCTOMT B MpPEBpALICHUU
OBOLIMTA |-ro Mopsiika MEepBUYHOrO (POJUIMKYJIA B OBOLUUT 1-ro mopsiika B 3pejoMm
dbomnukyne. B sape pacTtyuiero oBoLMTa MPOUCXOMAST KOHBIOTALUS XPOMOCOM U
oOpa3oBaHUE TETPaj, a B UX LIMUTOIJIa3ME HAKAIUIMBAIOTCA KEATOYHBIE BKIIOUEHUS.

Tpetbst (ocnmeaHsIs1) CTaaus — TIEPHUOJ] CO3PEBAHUS — HAYMHAETCS 00pa30BaHHEM
OBOIIUTA 2-TO TOPSAKAa U 3aBEPIIAETCS BBIXOJOM €ro M3 SMYHUKA B PE3yJIbTaTe



oBysisiiiuu. [lepuos co3peBaHus, Kak U BO BpPEMsl CliepMaTOreHe3a, BKIIOYAET JiBa
JIeICHNs], TIPUYEM BTOPOE CIEMyeT 3a MEpPBhIM 0€3 MHTEPKHHE3a, YTO MPUBOJUT K
YMEHBIIICHUIO (PEIyKIIMU) 4YHCIa XPOMOCOM BJIBO€, M Ha0Op HX CTaHOBHUTCS
rarionIHpIM. [Ipu TiepBOM JCJIEHUU CO3pEeBaHUS OBOIUT 1-ro MOpsiKa JEIUTCS, B
pe3yJibTaTe 4ero oOpa3yroTcs OBOLMT 2-TO MOPSAKa W HEOOJBIIOE PEIyKIIMOHHOE
tenble. OBOUUT 2-T0 NOPAIKA MOTYYaeT MOYTH BCIO MACCy HAKOIUUIEHHOTO JKEJITKA U
MIOATOMY OCTAeTCsl CTOJb € KPYMHBIM MO 00beMy, KaKk M OBOIUT 1-ro mopsjaka.
PenykimmonHoe ke Tenblle MPEACTaBIseT COOOM MEIKYI KIETKY C HeOOBIINM
KOJIMYECTBOM IUTOIUIA3MBbI, MOJIYYaroNlyl0 MO OJHOM JMaJie XPOMOCOM OT KaXIOH
TeTpansl sigpa oBouurta 1-ro mopsiaka. Ilpu BTOpOM JeleHUU CO3pEBaHUS B
pe3ynbTaTe ACICHUS OBOIUTA 2-TO MOPSAKa 00pa3yrOTCs OHA SHIEKIIETKA U BTOPOE
peayKuuoHHOE Tenblie. [lepBoe peayKIMOHHOE Teblie HHOTA TOXKE JEIUTCS Ha JIBE
OJIMHAKOBBIE MEJKHE KIETKU. B pe3ynbraTe 3TUX mpeoOpa3oBaHuil oBouuTa 1-ro
nopsiika 0O0pa3yroTCsl OJHA SIMIEKJIeTKa W JBa WIM TPU PEAYKIUOHHBIX (T.H.
MOJISIPHBIX ) TEJbIIA.

[OHOIMTBI, MUTPUPYIONIUE W3 IEPBHYHON SKTOJACPMBI HYepe3 DSHTOJACPMY
JKEJITOYHOTO MEIIKa B IIOJIOBBIC BalIMKH, TPaHC(HOPMHUPYIOTCS TMPH TOJIOBOM
nudepeHIIpPOBKE TOHA B OOTOHUHU B SIMYHHMKAX. [1o Mepe mpoXokaeHus rmepruoaa
Pa3MHOXKCHUS, II0CIIE MHOTOKPATHOI'O JCIICHHS MHMTO30M OOTOHHH BCTYIAIOT B
ciaeayromui 3Tan audhepeHIIMPOBKY MOJ0BOM KJIETKHM — OOIUT 1-To Mmopsaka, B
KOTOPOM IIPOUCXOMIT BaKHBIC OHOJIOTHYCCKHE SBJICHUSA, cHernuuyeckue s
MOJIOBBIX KJIETOK — KOHBIOTAIlUsS TOMOJOTHYECKHX POIUTEILCKHX XPOMOCOM U
KPOCCHHTOBEp — OOMEH y4YacTKaMHd MEXKIy XpPOMOCOMaMH. OTH IIPOIECCHI
IIPOUCXOJAT B OOIMTaX 1-To mopsaka, Haxoasmuxcs B npodase I geneHus meiiosa.
B oTiamume oT cmepMaroreHe3a MPOXOXKJICHHE OOIUTaMHU 1-TO TIOpsaKa CTaaui
npodaszel 1 melo3a y OOJNBIIMHCTBA BHJIOB MIICKOTIMTAIOIIMX W YEJIOBEKA HMEET
MECTO B aHTEHaTaJbHOM mepuoje. [10100HO coMaTHYECKUM KIIETKaM, TOHOIIUTHI,
OOTOHHUH U OOLUTHI 1-TO MopsKa Ha cTaausx mpodassl I geneHus Meios3a coaepxar
JTUTTOUAHBIN Habop XxpomocoMm. OOroHus IMpeBpaiiaeTcss B OOIUT 1-To Mmopsaka ¢
MOMEHTA, KOT/Ia OHA 3aKaHYMBACT MIEPHO]] PA3MHOXKEHUS U BXOAUT B TIEPHO]] MAJIOTO
pocra.

Mopdonornueckne nepecTpoiiku XpoMOCOM H SIZIEP B OOIUTAX TP UX MEpPexoie OT
onHOM ctamuu mipodaszbl | genenuss meio3a B IPYryr0 aHAJIOTUYHBI MPUBEICHHBIM
JUISL CIIEPMATOLUTOB. B oTiiMume OT cuiepMaTolMTOB HA CTAIMHU JIUIIJIOTEHBI OOLIUTHI
B JINIUIOTEHE BOBJIEKAIOTCA B (opMupoBanHue Qosutnkyna. MMeHHO mocie 3Toi
craauu mpodaszel | nmenmeHuss Melo3a OOLMTHI YYaCTBYIOT B IOCJIEIOBATEIIbHBIX
cTaausiX pa3BuTUs PouTHKyI0B. OOLUTHI B TUILIOTCHE, 3aKJIFOUCHHBIC B TIEPBUYHBIC
(b OJUTHKYIIBI, COCTABJISIOT IYJT TOJOBBIX KJIETOK, U3 KOTOPOTO HEMPEPHIBHO YaCTh UX
BCTYIIa€T B TMEPUOJ OOJIBIIOrO0 pocTa. B ooruTax, MOKMHYBIIUX ITyJ MEPBUYHBIX
(GOUTMKYIOB M BCTYNMHUBIIUX B TEPHOJ OOJIBIIOTO POCTA, MPOUCXOAUT AKTHUBHBIN
cunte3 p- U u-PHK u Genka, ucnons3yromuxcst He TOJIBKO JJISI POCTa OOIMTA, HO
IJIaBHBIM 00pa30M Ha MEPBBIX ATamax pa3BUTUS Jpobsiierocs smOpuoHa. Jlumnb
HEKOTOphIE M3 BCTYNHMBIIUX B POCT OOIUTOB U (DOJUIMKYJIOB JIOCTUTAIOT
MIPEOBYJISITOPHOTO pa3Mepa, CO3PEBAIOT U BCTYIMAIOT B MeTada3y BTOPOTO JCICHHUS
CO3pEBaHUsS U MOTYT OBITh OTIOIOTBOPEHBI.

CuTtyaunoHHBbI€ 3aa4M JJIsl MPOXO0:KIEHUS MPOMEKYTOUHOM aTTecTAlMU



3anmava 1.

Ha 3aHsTi# CTyJIeHT paccMaTpuBaeT MUKpPOIIpenapar o MUKPOCKOTIOM C
yBenuueHreM o0bekTrBa B 40 pa3 u okyssipa B 15 pa3. Bo ckoiibko pa3 BUIUMOE
U300paKEeHHUE CTPYKTYP OOJIbIIIE UCTUHHOTO?

Otgert: 600 pa3

3agaua 2.

[Ipu nccnenoBaHUM Pa3IUYHBIX KJIETOK MOJT AJIEKTPOHHBIM MUKPOCKOIIOM OBLIO
0OHapY’KEHO, YTO OJTHU KJICTKH Ha MIOBEPXHOCTH UMEIOT CTMHUYHBIC
MUKPOBOPCHUHKHU, JPYTUe — IIETOYHYIO0 KaeMKy. Kakoe MOKHO clienaTh
3aKTF0YCHUE O (DYHKIMH 3TUX KIETOK?

Otser: Kitetku, nmeroriue meéTouHyo KaéMKy, 00Jiee aKTUBHO TPAHCTIOPTUPYIOT
BEIIIECTBA YEPE3 alUKAIbHYIO IOBEPXHOCTb.

3agaua 3.

B oGnacTu 3axuBJIEHUS paHbl UCCE0BaTE b 00OHAPYIKUIT BOJIOKHA U3 OeiKa
KoJiIareHa u 00JIbIIoe KOJUYECTBO KIIETOK C JIN30COMaMU U (parocoMamu.
MO>KHO JIM Ha OCHOBAHHMH dTOT'0 HAOIIOACHUS CAEJIaTh BBIBO, UTO 3TH KIIETKU
y4acCTBYIOT B 00pa30BaHUU KOJIJIAT€HOBBIX BOJIOKOH?

OtBet: Her.

3amaua 4.

B numparnueckom y3ne, rae o0pa3yroTcsi aHTUTENA, BBISIBJICHBI KIIETKH C
OOJBIIMM YHCIIOM CBOOOIHBIX pHOOCOM, KIIETKH C MHOTOYHUCIEHHBIMU
JIM30COMAMHU, KJIETKH C CWJIBHO Pa3BUTOW IPaHyJISIPHON SHAOIIA3MATHYECKON
ceThl0. YHCIIO KaKUX KJIETOK PE3KO YBEIMUUTCA B y3JI€ B CIy4Yae MOBBIILICHUS B
KPOBU UMMYHHBIX O€JIKOB — aHTUTEN?

OtBeT: Hucno kiIeTok ¢ cuiibHO pa3zputoit Tp. IIIC.

3agaua 5.

Cynebnas skcniepTh3a Ma3Kka KpOBH OINPEJIENINIIA, YTO KPOBb MPUHAJJISKAIIA
xenmHe. [lo kakuM mpu3Hakam ObLJIO CAECIAaHO 3aKITI0YCHHUE?

Otger: [1o Hamuuio «6apabaHHON MATOYKU» B SApaxX JEHKOIUTOB.

3anaua 6.

Kosa Ha magoHHON NOBEPXHOCTH KUCTH U BOJIOCUCTOM YaCTH TOJIOBBI ITOKPHITA
MHOT'OCJIOWHBIM OPOTOBEBAIOIINM SNUTENNEM. Kakux paznuuuii B CTpOCHUH
ATOTO AMUTENUSA CIEAYET OKHUAATh U noueMy? Hailtu ux B npenaparax.

OTtBet: B ko€ BOJOCHCTON YacTH rOJIOBBI HET OJIECTSIIETO CJI0s, TUIOXO0 Pa3BUT
3€PHUCTBIA, TOHKU POrOBOM CIIOH.

3amaua 7.

B npenapare xenes3pl BUIHO, UTO €€ CEKPETOPHBIN OTAEN COCTOUT U3 HECKOJIBKHUX
CJIOEB KJIETOK, B KOTOPBIX TI0 Mepe yIaJeHus OT 0a3aibHON MEMOpPaHbI
IIOCJIEA0BATEIBHO IPOUCXOIAT HAKOIUIEHUE CEKPETa, CMOPIIMBAHUE SAEP U
paspylieHre KieTok. Kakoil THI cekpeny XapakTepeH sl TOU KeJe3bl?
OtBeT: ['0JIOKpHHOBBIN THIT CEKPELIH.



3anaya 8.

AHaJIN3 KPOBH MAI[MEHTA MOCJIE OCTPON KPOBOIOTEPH MOKA3a]l HU3KUN YPOBEHD
reMorjo0rHa, yBEJIMYEHNE YUCIIa PETUKYJIOLUUTOB, CABUT JIEHKOLIUTAPHOM
dbopmyIbl BiieBo. UeM 00yCIOBIIEH HU3KUM MTOKa3aTesb reMorinoouna? Kakue
JeHKOIUMTapHbIE TEMOTIOTUYECKUE KIETKH OYyAYyT BUJIHBI B 3TOM Cydae B Ma3Ke
KpOBHU?

OtBet: Huzkuii ypoBeHb reMoriioorHa 00yCIOBJIeH MOTEPER I3pUTPOILIUTOB.
FOunble n nanoukosiaepHbie HOPMBbI JICHKOIUTOB.

3amaya 9.

[Tpu moxacueTe nedKoOUTapHON (POPMYJIIBI B Ma3Ke KPOBU B3POCIOTO YEIOBEKa
OOHapyKEeHbI JIEHKOIUTHI C Pe3KO 0a30(UIBHBIM OKPYTIIBIM SPOM, BOKPYT
KOTOPOT0 UMEETCs Y3KHi1 000J0K CBETJIO-TOy00il IUTOIIa3Mbl. Mx
OTHOCUTEIbHOE KoJmuecTBO coctaBmiio 40%. Kakue 310 (hopMeHHBIE 371€MEHTHI?
COOTBETCTBYET JIM HOPME UX YHUCIIO?

OtBet: 310 TMMPOoUUTHI. X KOITNYECTBO MOBBIIIECHO.

3agaua 10.

[Ipu ananuze KpoBU OOHAPYIKEHO

63 % uerTpoduios, 9 % 303uHOPMIOB,22 % TUMPOLIUTOB U 6 Y0 MOHOLIUTOB.
CooTBeTCTBYET JIu HOpME JielKkonuTapHas ¢popmyna? Eciiu HET, TO KaKOBBI
BO3MOYKHBIC IPUYUHBI €€ N3MEHEHUS !

Otger: JleiikonutapHas ¢popmyJsia HOpME HE COOTBETCTBYET U IMOKA3bIBACT
MOBBINIICHHOE KOJTMYECTBO 203WHOGUIOB. BO3MOKHBIC TPUYHUHBI 203UHO(PUITHH
AJIEPTUUYECKHE PEaKINK W TTapa3uTapHas HHBa3HS.

3agava 11.

[Ipu noacuete nedkoUTapHON (GOPMYIIBI B Ma3Ke KPOBU B3POCIIOTO YETIOBEKA
oOHapyx)eHOo 5 % JEHKOIUTOB ¢ O0OOBUIHBIM SIPOM M CBETION ITUTOTLIA3MOM,
coJieprKalle eBa pa3TuunuMbie OKCU(IbHBIC Tpanyibl. [loxoxkue Ha HUX
JIEUKOIUTBI, HO C MAJIOYKOBUJIHBIM siipoM cocTaBuiau 10 %, a ¢
CErMEHTUPOBAaHHBIM si/ipoM — 45 %. Kakue 310 nelikorutbl? COOTBETCTBYET JIK
HOpMe ux yncyio? Kak B KJIMHUKE Ha3bIBACTCs MOJJOOHOE COOTHOIICHHUE TUIIOB
JTAHHBIX KJIETOK?

OTtBet: OnucaHbl IOHbIE NATOYKOSAEP -HbIE U CETMEHTHOSEPHbIE HEUTPODUIIBI.
CopeprkaHre HE COOTBETCTBYET HOPME — «CABUT JIEHKOUUTAPHOU POpPMYJIIbI
BIJICBOY.

3amaua 12.
Jlan mmpenapar pbIXJIOM COEAUHUTEIIBHON TKaHU, OKPAICHHbIA T€MaTOKCUJIMHOM
¥ D03UHOM, B KOTOPOM XOPOIIIO BUJIHBI:

a) OKpyTJias KjieTka ¢ 0a30(prIIbHON 36pHUCTOCTHIO B IUTOTUIA3ME,

0) OKpyTIIbIC KJIETKU C 6a30(pMIHHON TOMOTEHHOM MUTOIJIA3MON U CBETIIBIM
"MBOpUKOM" OKOJIO siApa,

B) YIUTOIICHHBIE KJIETKH C MEHEE BhIpaKeHHOU 0a3zodunueit ruTomiazmel. Kakue
U3 MEPEUYNCIICHHBIX KIETOK OTHOCSTCS K (prbpobnactuyeckomy psany? HazoBute
WX Pa3HOBHUIHOCTH.

OtBet: Onucanbl 1a0pouuT, mIa3MoruT u pudporut. K pudpobdbiactuueckomy



psiny oTHOCUTCS (PUOPOITUT.

3amaua 13.

3Has XUMHUUYECKUH COCTaB MEKKJIETOYHOTO BEIIECTBA COCTMHUTEIHLHON TKaHHU U
Ha010/1as1 OBICTPOE Pa3BUTHE OTEKa MOCJIE YKYCOB KPOBOCOCYIIIUX HACEKOMBIX,
BBIJICTISIONINX MPU YKyCe THAITYPOHHUIA3y, AdalTe 00bSICHEHHUE STOMY
HaOJII0IEHUIO.

OtBeT: ['manypoHmnga3a CrocoOCTBYET OTIICTJICHUIO BOJIBI OT THATYPOHOBOM
KHCJIOTBl M HAaKOIUICHUIO BOJIbI B TKAHIX (OTEK).

3agaua 14.

[Tpu rydeBOM MOpakeHUH OOJIBIIIE BCETO CTPAIAlOT (PYHKITUU KPACHOTO KOCTHOTO
MO3Ta, JKeJTyI0YHO-KUIIIEYHOTO TPAKTa U TIOJIOBBIX kene3. Kakue
MopdoIornyecKkrue 0COOCHHOCTH COJIMKAIOT 3TH OPraHbl B OTHOIIICHUHU
YYBCTBUTEIBHOCTHU K pajiuaIuu’?

Otger: [lepeunciieHHbIe OpraHbl COAEPKAT AKTUBHO JEISIIUECS KIETKH,
HanOoJIee MOIBEP>KEHHBIE JIyYeBOMY MOPAKEHHUIO.

3agaua 15.

Ha s>nekTpoHHBIX MUKpOQOTOrpadusx MONepeKk Cpe3aHHbIX MBIIIEUYHBIX
BOJIOKOH BMJIHBI YYaCTKH, TJI€ BOKPYT OJIHOTO TOJICTOrO MHO(UIAMEHTa
pacnoJiaraeTcsi IIeCTb TOHKUX. B 001acTu kakoro aucka MUO(GpUOPUILT MPOIIEs
paspes?

OtBet: B obnactu nepudepun A aucka.

3agaua 16.

Ha onHoOl 351eKTpOHHON MUKpOQOoTOrpaduu yyacTka MonepevyHonoocaToro
MBIIIIEYHOTO BOJIOKHA JIEMOHCTPUPYETCS CIAEAYIOIas KapTHHA: TOHKHE
MUO(pUIAMEHTHI HACTOJIBKO 3aX0AT B A-TUCK, 4TO [-1HCcKHU eaBa
oOHapyKHUBAIOTCS B capkoMepax; Ha apyroi gororpadun B capkoMepax BUIHBI
JOBOJIbHO THpokue 1-nucku. O0bscHUTE PYHKIIMOHAIIBHOE COCTOSIHUE
MBIIIICYHBIX BOJIOKOH Ha 00eux ¢oTorpadusx.

Otset: Ha mepBoii anekTpoHHOM MuKpodoTorpadun capkomep — npu
COKpAIlIEHUH, Ha BTOPON — MPHU pacciabIeHUN MBIIIEYHOTO BOJIOKHA.

3agauva 17.

WccnenoBanu Tpu npemnapara sudHUKa yesnoBeka. Ha mepBoM B KOpKOBOM
BEILECTBE BUJIHBI IPUMOPAHAIIbHBIE, IEPBUYHBIE U MHOTO aTPE3UPYIOIINX
¢dbomnukynos. Ha BTopom, KpoMe yKa3aHHBIX CTPYKTYP, - BTOPUYHbIE U
TpeTU4HbIE (3penbie) PoJUTUKYIb. B TpeTheM mpenapare 0OTMEUYEHO Majoe
KOJIMYECTBO (POITUKYIOB (IPUMOPIUATBbHBIX, IEPBUYHBIX, BTOPUYHBIX),
MaccoBasl UX aTpe3usi, pa3BUTUE COCIMHUTEIBHOM TKaHU. J[JI1 KaKuX BO3PaCTHBIX
NIEPUOJIOB XApaKTEpHA KaXKJas U3 MEePEUYHMCICHHBIX KAPTHH CTPOEHUS opraHa?
OTBeT: Ha NEPBOM MperapaTe SMYHUK J0 [TOJOBOI0 CO3PEBAHUS; HA BTOPOM —
SUYHUK JKEHIIUHBI B PEIPOLYKTUBHOM BO3PACTE; HA TPETHEM —
IPEKIMMAKTEPUYECKOM MTEPHOJIE.



3amaua 18.

[Ipu uccnenoBanny, Ha MPOTSHKEHUU ITUKJIA COJIEPKAHUS B KPOBHU
TUIO(PU3apHBIX TOHAAOTPOIMHOB YCTAHOBJICHA IIOCTOSTHHO BBICOKAS
KOHIICHTpaIus (OJUTUKYJIOCTHMYIUPYIOIIET0 TOPMOHA U OUCHb HU3KAs -
JIOTEHHU3UPYIOIIEro ropMoHa. Kakue cIBHTH B OBapHaIbHO-MEHCTPYaIbHOM
mukiie  OyayT umeTh Mecto? Kakoi ropMoH OyAeT BhIpaOaThIBAThCS B THUHUKE
1 KaKue 0COOCHHOCTH CTPOCHHMSI JIJISl HETO XapaKTSPHBI?

OtBet: [{uki1 aHOBYJIATOPHBIN. B ssmuHKKe OyayT BhIpa0aThIBATHCS ACTPOTEHHI.
Oco0OEeHHOCTH CTPOSHUS: HATMINE MPUMOPAUATBHBIX IEPBUYHBIX, BTOPUYHBIX U
MHOTO aTPETHYECKHUX (DOJUTHKYIIOB.

3amaua 19.

Ha ¢ororpaduu npeacTaBieHbl 1Ba MOYCIHBIX TEIbIA. Y OJTHOTO - MPUHOCSIITUEC
Y BBIHOCSIIIME apTEPUOJIBI COCYUCTOTO KiIyOOUKa MMEIOT OJIMHAKOBEIN pasMep, y
JIPYroro - MpUHOCSINAs apTepHoja 3aMeTHO OOJIbIe, YeM BhIHOCAMmAsA. K
KaKuM He()poHaM OTHOCATCS JaHHBIC IMoYeUHbIe Tenbla? Kakoit u3 HedpoHOB
obpazyet 0oJbIIe MOYH?

OtBert: 1-bI1ii HE()POH FOKCTAMETYJUIIPHBIMH,

2 - kopTuKaabHbIH. KopTHkalbHBIH He(h)pOH 00pa3yeT OOJIbIIIEe MOYH.

3anmauya 20.

Bpauu ycraHoBUIM, 4TO y OOJIBHOTO B pe3ysbTare 3a00JieBaHUsl MOYEK
MOJHSUIOCH 0011ee KPOBSHOE IaBJICHUE - ""moyeyHas runepToHus”. C
HapylIeHUEM KaKUX CTPYKTYP MOYEK MOKHO CBS3aTh 3TO OCIIOKHEHUE?
Otget: C HapylIeHNEM FOKCTATJIOHYJISIPHOTO KOMILJIEKCA.

3agauva 21.

B ananuze Mouu 60JbHOTO OTMEUYEHO MPUCYTCTBUE JPUTPOLIUTOB.
OO6cneroBaHe MOYEBBIBOISIINX IMyTEH HE BRISIBUJIO B HUX KpOBOTeueHus. B
pe3ynbTaTe HapyIICHUS KaKUX OTIEIOB HE(DPOHOB B MOYE MOTJIM TOSBUTHCS
SPUTPOLIUTHI?

OtBet: Hapymienue GpunbTpaiinoHHOTo 0aphepa B MOYESYHOM TEJIbIIE.

3agada 22.

[1pu ananuze Mmoun 00JILHOTO B HEMl OOHapyxkeH caxap. Mouy ajig aHanu3a
Opanu yTpoM HaTolak. B kakux oTaenax He)pOHOB MOKHO MPEIoIaraTh
HapyIlIieHue B 3TOM ciydae? Kakue CTpyKTyphl KIETOK 3THX OTACJIOB
MocTpagain?

Otser: [locTpagana meéroyHas KaéMkKa dMUTEIUOLMTOB MPOKCUMAIBHBIX
W3BUTHIX KaHAIBIICB.

3amaua 23.

[Tox nevictBueM ynbTpadUOIETOBBIX JIydei OOJbIIasi YacTh KOKHU €BPOTICHIICB
npuoOpeTaeT Kopu4HeBbIM 1BeT. [Ipy mpexpamienun neicTBus yiabTpaduosnera
OHa Yepe3 HEKOTOPOE BPEMsI CBETJIEET, 3a MCKJIIOUYCHUEM OIPEICIICHHBIX
Y4acCTKOB (BOKPYT COCKa FPYJIHOM eJe3bl, MOIIOHKHU U Jp.). OT 4ero 3aBUCUT
WU3MEHSEMBIN pu  yIbTpadroneToBoM 00mydeHnn nBeT koxku? Kakue kietku
MIPUHUMAIOT B 3TOM y4acTue?



OtBet: MI3MeHsieMblii IBET KOXKH MPH YIbTPadUOIETOBOM 00TyUYEHUH 3aBUCUT OT
MEJIAHOLIUTOB JIUIEPMHUCA, HEU3MEHSAEMBIN LIBET — OT MEJIIAHOLIUTOB JIEPM.

3amaua 24.

Kaxko#i yqacTok KOXKU HY>KHO B3SITh HCCIIEIOBATEII0, YTOOBI U3YUHUTh JKEJIE3bI C
alOKPUHOBOM U FOJIOKPUHOBOM cekpenneii? Kakue Mopdonornyeckue mpu3HaKku
XapaKTePHBI I 3TUX Keje3?

OtBet: Hanpumep, Koxa MOAMBIIICYHON BIIAIUHBI. ATTOKPUHOBBIE KEJIE€3bI —
MOTOBBIE JKEJIE3bl: TPOCTHIC, HEPA3BIETICHHBIE, TpyOUaThie. [ 0JIOKpHUHOBBIE
YKEJIe3bl — CAIbHBIE JKEJIe3bl: TPOCThIC, Pa3BETICHHBIE, allbBeosipHbIe. O0a THMIa
YKEJIe3 ACCOLIMUPOBAHBI C BOJIOCSHBIM (POJUTAKYJIOM.

3agaua 25.

OO0BeM JIerKuX MpH BbIJJOXE YMEHBIIIACTCS, B PE3YJIbTATE YEr0 OHU
OCBOOOXKIAIOTCSl OT BO31yXa, HacklmeHHoro CO. OObiAcCHUTE, KaKHue CTPYKTYPBI
MEKaJIbBEOJISIPHBIX TIEPETOPOJOK JIETKUX NPUHUMAIOT aKTUBHOE Y4acTHE B
YMEHBIIEHUU 00heMa aIbBEOJI JIETKUX.

OTtBeT: DnacTryecKue BOJIOKHA

3agaua 26.

VY 601bHOTO OpOHXHANBHON aCTMON BPEMEHAMU BO3HHUKAIOT IPUCTYIIbI
YAyIIbsl BCIEACTBHE CHIIBHOTO CXKATHS, TJIABHBIM 00pa30M, MEJIKHMX OpPOHXOB.
Kakue cTpyKTypHBbIE 3JIEMEHTBI OpOHXOB 00yClIaBIMBaIOT UX cna3m? [louemy
CHJIbHEE IPYTUX CKUMAIOTCS MMEHHO MEJKHE OpOHXH?

OtBet: Cria3M OpOHXOB 00YCJIABIMBAET COKPAIICHHUE TJIAJIKMX MBIIIIL MBIIIIEYHOMN
TUTACTUHBI CIU3UCTON. B Menkux OpoHXax MbIlIeUHas TIaCTUHA CHIIBHO Pa3BHUTA,
(bubpo3HO-XpsilIeBas 000JI0YKa OTCYTCTBYET.

3amaua 27.

[Ipy MUKPOCKONUYECKOM aHaJIM3€ Y4YacTKa CTEHKH H3BUTOIO CEMEHHOIO
KaHaJIblla OTMEYCHO MpeodIagaHue B COCTaBE CIIEPMATOTCHHOTO AITUTEIIUS
CIiepMaTH/I, TOSBJICHHE B TPOCBETE KaHAJbIla 3pEbIX CHepMaTo30uaoB. s
KakKoro Iepuojia cliepMaToreHes3a XxapakTepHa Takasi KapTuHa?

Otsert: /g nepuoga GopMUpPOBaHHS.

3agaua 28.

B npenapare nedyeHs yesioBeKa MKy TeNaTOIMTaMU BHJIHBI CHHYCOHUIHBIE
Kanwusipbl. Kakue ene KIeTKd, KpoMmMe HSHAO0TENHabHBIX, MOKHO BUCTh B
obsacTu cuHycouHOro Kanuuisipa? OObsICHUTE, 10 KaKWUM MPU3HAKAM UX
MOYHO pa3ian4aTh?

Otset: Kietku Kyndepa (nmeuénounpie Makpodarm) — OTpOCTIAThIC KIETKH
PaCIIOIOKEHBI MEXK]TY SHAOTEIUOLIUTAMM.

3amaua 29

Sl moBUTHIEC BEIIECTBA, BCACHIBAEMbBIC B TOHKOW KHIIIKE, IO MOPTAJIbHON CUCTEME
MIPUHOCSTCS KPOBBIO B MeueHb. Kakue oTaensl nNeYeHOYHBIX JOJeK OyayT
CTpajaTh B MEPBYIO OUEPEb?.

OTtBeT: B kitaccudyecknx q0JIbKax B IMEPBYIO ouepeib OyayT CTpaaaTh



HepI/I(bepI/I‘-IeCKI/Ie OT/JCJIbI, B TIOPTAJIbHBIX AOJIbKAX — NCHTPAJIbHBIC.

3amaua 30.

[TpuHIIMT EMCTBUS CIIyXOBOTO ariapara OCHOBaH Ha YCWJICHHHM KoJieOaHUM
sHI0JIMMGBI IEpEeNoHYaTOro0 JIabupuHTa. B kakux ciydasx 3¢ @deKTHBHO
MPUMEHEHHUE CIIyXOBOIO allapaTa: a) py MOBPEXKICHUHU CIYyXOBOTO HEpBa, 0)
IIPU MOBPEXKIACHUN CUCTEMBI CIYXOBBIX KOCTOUYEK, B) PU TpaBMe OapabaHHOM
MEPENOHKH, T') IPU MOBPEXKIACHUHN PEIENTOPHBIX KIETOK?

Otgert: [Ipumenenue ciayxoBoro amnmnapara 3¢p(HeKTUBHO IPU MOBPEKACHUN
CIIyXOBBIX KOCTOUYEK U IPHU TpaBMe 0apadaHHO! MEPENOHKHU.

3amaua 31.

[Tpu HEKOTOPBIX 3a00JEBAHUSAX cepAlla HAOIIOJAIOT BEHO3HBIN 3aCTOW KPOBH,
YTO MPUBOJAMT K YXYJIIEHUIO TPOPUKH W TKAHEBOIO JIbIXaHUs opraHoB. Kakue
OTJEJbl MEYEHOYHBIX JI0JIEK OyIyT CTpajaTh B 3TUX YCJIOBUSX B IIEPBYIO
ouepean?

OTget: B kinaccuueckux J10yibkax B IEPBYIO ouepenib OyayT CTpaaaTh
LEHTpaJIbHbIE OT/JEINbI, B IOPTAJIBHBIX JI0JIbKaX — NepupepruuecKue.

3agada 32.

B mukpomnpenapare cTeHKH IUIIEBOIa OOHApYKEHBI JBa TUIa xkeje3. OnHa
rpymnna >kelie3 BhIACISIET CEKPET CIU3UCTOTO XapakTepa, Apyras B CBOEM COCTaBE
MMEET KJIETKU, BBIJICTISIONINE OCIKOBBIN cekpeT. HazoBuTe 3TH *kemne3bl u
000JI04KH, B KOTOPBIX OHU PACIIOJIararoTCsl.

OtBet: CoOCcTBEHHEIE JKeNe3bl. Pacnoararorcs B MOJICIU3UCTON OCHOBE
MUIIEBO/IA.

3anmaua 33.

Cpenu CTyIeHTOB BO3HHUK CIIOP O TOM, B KaKOM 00OJIOYKE >KeTyJ/Ka
pacnonaratorcs »xesne3bl. OIUH CTYIGHT yTBEPXKZal, YTO B CIU3HCTOU
000JI04Ke, APYTOH - B MOJCIU3UCTOMN, TPETUH - B TOU U Apyroi obomouke. Kto
13 HUX MpaB?

Otget: B cnu3ucToil.

3anaua 34.

[Tpy MUKPOCKONTMYECKOM M3yYEHUH KOPbI HA/IMOYEUYHHKa, KOTopas Oblia
MOJIy4eHa OT HKCIIEPUMEHTAIbHBIX KUBOTHBIX, MOJABEPIIINXCS ACHUCTBUIO
CTPECCOBBIX (PAKTOPOB, BBISIBICHO CHH>KEHHE KOJIMYECTBA JTUIMUIHBIX
BKJIFOUEHHUH B KJIETKaX IMy4YKOBOH 30HbBI, YMEHbIIIEHHUE YUCIA FPaHyJl
ButamMuHa C (acKOpOMHOBOM KHUCIIOTHI). [Ipy 31€KTpOHHO-MUKPOCKOIUYECKOM
VICCJIEIOBAHNUHY B 3THUX KJIETKaX OTMEYEHO UHTEHCUBHOE Pa3BUTHE
[UTOIJIA3MaTHUYECKON CETH, HAJIWYME MUTOXOHAPUN ¢ OOJIBIIUM YHCIOM
Be3UKyJ. UTO MOKHO cKa3aThb 00 ypoBHE OMOCHHTE3a TOPMOHOB KJIETKaMHU TON
30HBI KOpbI HaAnoueuHuka? Kakue 310 ropMOHBI?

OTtBet: Bricokuii ypoBeHh OMOCHHTE3a TOPMOHOB B ITyYKOBOU 30HE KOPBI
HAJIMOYEYHUKOB (TITFOKOKOPTUKOU/IBI).



3amaua 35.

B npenapate muTOBUIHON KeIe3bl (POJUTUKYIIBI COMEPKAT MHOTO KOJUTOUIA, B
pe3yabTaTe Yero uX pa3Mepsl yBEIMYCHBI. THpeoIuThI I1ockue. Kakomy
(GYHKIIMOHAJILHOMY COCTOSIHHUIO OPTaHa COOTBETCTBYET TaKas KapTHHA?

OtBeT: 'unmogyHKIMS MUTOBUIHOM JKEJIC3bI.

3amaua 36.

B nensix nuzydyeHus peakTUBHOCTH JIMM(ATUYECKUX Y3JI0B HKCIIEPUMEHTAILHOMY
YKUBOTHOMY BBEJIM KPACHUTEIb (BUTAJIbHBIN) B IPUHOCIIIMN JTUM(AaTUYECKHI
cocya. B kakux knetkax numdoysia MOKHO 0OHAPYKUTh YaCTUIBI KpACUTEIs?
Kakue cTpyKTypbl COCOOCTBYIOT 3a/I€pKaHUIO0 MHOPOIAHBIX YACTHIL B
mumpoy3ie?

OTtBeT: Makpodaru

3amaua 37.

B skcniepuMenTe 0AHOM TpyIme >KMBOTHBIX MPOBEIM KacTpalyio, APYrou -
TUpeouPKTOMUI0. Kakne ameHonuThl runodusa OyAayT MPeUuMyIIeCTBEHHO
pearupoBaTh Ha omepaluio B Kax o rpyrrme? OObsICHUTE IPUINHY .
OtBeT: B niepBoii rpyIine — roHaJ0TPOIOLMTHI,

2 — TUpeOTPONOUUTHL. [IpHHIIMT OTpULIATEILHOM 0OpPaTHOM CBS3H.

3anaua 38.

NH(pexunoHHOE BOCHaIeHUE BbI3bIBAET 3aLIUTHBIE PEAKIMHU B PErMOHAPHBIX
IUM(}ATUYECKHX y371aX, B YUCJIE KOTOPBIX MPOUCXOAUT YBEIMUYEHUE KOJIUYECTBA
MJIa3MOLMTOB B MO3TOBBIX TsDKax M cMHycax. Kakum o0pa3om yBelnyuBaeTcs
KOJIMYECTBO I1a3MoInTOB? Kakyto poias oHU Urparot?

OTtBet: AHTUreH3aBUcuMas npoaudepanus u AudpdhepeHunpoBKa
B-nmumdouunros. CuHTe3 aHTUTEN.

3amaya 39.

Ha snextponHoit MUKpodoTOrpaduu CTEHKHU COCyJa BHJIHBI DHIIOTEIHAIbHbBIE
KJIeTKH. B 30He X KOHTaKkTa 0OHAPYKUBAIOTCS CTPOIHBIC (PUIIAMEHTHI,
MIPUKPEIUISAIOLINAECS ¢ OAHOM CTOPOHBI K SHJIOTEIHNIO, a C IPYIOH, - K
KOJUTareHOBBIM BoJIOKHaM. ba3anbHas MeMOpaHa B JaHHOM COCY/Ie HE
BbIsIBIIsAECTCS. Kak HasbiBaeTcs Takoul cocyn?

OtBert: JIumdarnyeckuii Kanuusp.

3amaua 40.

Ha npenapare B 06s1acTu apTepHOIOBEHYJISIPHOTO aHACTOMO3a BUJIEH COCY/I, BO
BHYTPEHHEHN 000JI04KEe KOTOPOTO MPOO0JILHO PACIIONATat0TCS TIIaIK1e
MBIIIIEYHBIE KJIETKH, 00pa3ytomue Baauk. K kakoMmy TUITy OTHOCUTCS 3TOT
aHACTOMO3 U Kakasi KpOBb (apTepuajbHas MM CMENIaHHas) 110 HEMY MTPOTeKaeT?
OTBeT: ApTEpHOBEHYIISIPHBI AHACTOMO3 TUIIA 3aMBIKAIOIIUX apTEPUOI.
ApTepuanbHasi KpOBb.

3amaua 41.
HccnenoBareiib B THCTOJOTHYECKUX Mpernaparax Cele3€HKH BBISIBUI
MOBBIIIIEHHOE COJIepKaHKe Keie3a. UTo SBIIETCS MCTOYHUKOM JKelie3a B



cesne3eHke? O 4eM CBUAETENIbCTBYET YBEIMUYECHHUE €0 COAEPKaHUA?
OtBeT: Pa3zpyiaromuecs: SpUTPOLUTHI.

3agaua 42.

[Ipy runokcuu KapAHMOMHOLIMTHI B MEPBYIO OUYEPE/lb HCIBITHIBAIOT HEJOCTATOK
KHUCJIOPOJA, B TOM K€ CUTYallMM KJIETKH TMPOBOJSIIEH CUCTEMBI CTPAIAIOT
MeHble. 3Hast MOP(HOJIIOrMYEeCKUE U TUCTOXOMUYECKHE OCOOCHHOCTH TUITUYHOU U
ATUMTUYHON MBIIICUYHON TKaHU CepJilia, AaiTe 00bsICHEHUSI ’TOMY (aKTy.

OtBeT: KapauoMuonuThel — a3pOoOHBIH TJIMKOJINU3, KIETKU MPOBOJISAIIECH CUCTEMBI —
aHa’pOOHBIN TIUKOJIH3.

3anayga 43.

VY BKCHEPUMEHTAIBHBIX MBIIIEW Cpa3y IOCIE POKICHUS yIanuiu TuMyc. Kak
3TO OTPa3UTCS HAa UMMYHHBIX peakiusax? C KakuMu (OpPMEHHBIMHU 3J€MEHTAMU
KPOBU CBSI3aHbI 3TH HApYyILICHUS?

Otser: [IoHMKEHHBI IMMYHUATET. DTO CBA3aHO C HEJOCTATOYHBIM KOJINYECTBOM
T-nmum@onuTos.

3anaua 44.

IIpu nepecanke 4yKEpOAHOU TKAHU B OPTaHU3ME PELUIIMEHTAa BO3HUKAIOT
3alIUTHBIE PEAaKIMU, IPUBOAIINE K THOenH TpaHciuianTaTa. Kakue kinetku
Y4aCTBYIOT B PEAKLHUAX OTTOPKEHMS? B Kakux opraHax peluIMUEHTa U TIe
00pa3zyroTcs 3T KJIETKU?

OtBer: T-xumnepsl. [lepudepruueckne opranbl KpOBETBOPEHHUSI, TUMYC3aBUCUMBIE
30HBL.

3anaua 45.

[TpoBoIMIM MUKPOCKOTTMYECKUI aHAIN3 JBYX OMONTATOB KOXKU KUCTHU. B 01HOM
ObLJI0O OOHAPYXKEHO TSATh YETKO BBIPAKEHHBIX CIIOEB AMUAEPMUCA U TPOCTHIS
JKEJe3bl B IEpMe; B JPYTOM - SIUAEPMHUC ObUT TOHKHUM, CJIOMCTOCTH CJIa0do
MPOCJIEKHUBAJIACh, AEpMa COJIepKaja KOPHU BOJIOC, BOJIOCSHBIE JTYKOBHUIIBI U
JIBa BUJA MPOCTHIX kene3. Kakue ydacTKu KOKU MOJBEPIIINCH aHATU3Y?
Kakux cBeneHuil HE XBaTaeT sl ONPENENICHHs KeJIe3 U yTOUHECHHS
MOP(hOIOTHYECKOro Auar{o3a OuonTaToB?

Otgert: 1. Toncras koxa; 2. Tonkas koxa. Mopdosioruaeckuii TUM xees.

3anaua 46.

JIns u3y4eHus 3alUTHBIX PEaKIui B KPOBb YKCIEPUMEHTATIBHOMY JKUBOTHOMY
BBEJIM KOJUIOUJIHYIO KpacKy. [’ 1e B me4eHu MOKHO OOHAPY>XKUTh YaCTHUIIbI ITOU
Kpacku?

Otger: [IpoctpanctBo Jlucce; kinetku Kymndepa.

3agaua 47.

[Ipu oOpazoBanuu "Hanmera" Ha S3BIKE B CIIydasx 3a00JIeBaHUS
MUIIEBAPUTEIHHON CUCTEMBI Y OOJBHBIX HapyIaeTcss 4yBCTBO BKyca. C yem
3TO CBSI3aHO?

Otset: PoroBpie yenryiiku MpUKPHIBAIOT BKYCOBBIE PEIENTOPHI (OPOTOBEHUE
AIIUTEIHSA).



3amaua 48.

Nubeknust Moun OepeMEHHON KEHIITMHBI HEMOJIOBO3PEIBIM MBITIIAM BBI3BIBACT Y
HUX OypHOE co3peBaHre (HOUIUKYJIOB SHYHUKA, YTO SBIISCTCS KIMHAYCCKUM
TECTOM Ha BBISIBJICHHE OepeMeHHOCTH. Kakoe 3To BeIecTBo U IJie OHO
BBIpaOaTeIBacTCS?

OtBeT: XoproHMUYECKU roHaAoTponuH. O0pasyercs KieTkamu Tpodoobiiacra.

3amaua 49.

B kpunrax TOHKOM KHUIIKKA OOHApY’>KHUBAIOTCS KJIETKH, COJEpIKAIIUe
anunoGUIbHBIE TPAHYJbL: a) B allMKAJIBHOM YacTH KJIETOK 0) B 0azaimbHOMU
gactu. Kak HaspiBatoTcsi 3Tu KieTku? KakoBo ux (yHKIIMOHATBFHOE 3HAa4YCHHE?
OTBeT: a) sK30KpuHHBIE KIeTKU [lanHeTa (CuHTE3 PEepMEHTOB);

0) SHAOKPHHHBIE KJIETKH (PEryJIsLUs MOTOPUKH K€Y T0YHO-KUIIIEUHOTO TPAKTa
U CEKPETOPHON aKTUBHOCTH KEIIE3).

3agada 50.

YenoBek cTall IJIOXO BUJIETh B CYMEPKaX, a MMPU CBETE 3pCHUE MTOYTH HE
U3MeHUII0Ch. C KaKUMU CTPYKTYPHO-(PYHKIIMOHAIBHBIMU U3MEHEHUSMH M KaKUX
pPELIENTOPHBIX 3JIEMEHTOB CETYATKU 3TO MOYKET OBITh CBS3aHO?

OtBet: HapyiieHue cyMepeqHOro 3peHHUs CBA3aHO C HEAOCTATKOM POJIOTICMHA
MaJIOYKOHECYITNX (POTOPELENTYPHBIX KICTOK.

3agaua 51.

[IpencraBiieHbl JBa TUCTOJIOTUYECKUX Mpenapara 3aJHeld CTEHKHU TJia3a
KUBOTHBIX. Ha mepBoM mpemnapare rpaHyJibl MeJaHWHA COJIEpPKaTCs B
[ATOIJIA3ME OKOJIOSIEPHON 30HBI KJIETOK MUTMEHTHOTO CJI0s, BO BTOPOM - B MX
OTpocTKax. B Kakux yCJIOBUSIX OCBEIICHUSI HAXOAWINCH KUBOTHBIE?

Otset: B 1-om npemnapate ceTuaTtka HAXOAWJIACh B YCIOBHSIX CI1ab0OTO
OCBELIEHUS, B 2-M - IIPU SIPKOM CBETE.

3anava 52.

[Ipu ananu3e KpoBU y HEOEPEMEHHOM KEHIITMHBI YCTaHOBJICHA HU3KAS
KOHIICHTPALMs 3CTPOT€HOB U BBICOKAsA — MPOTECTEpOHA. B Kakyro cTaauio nuKIia
ObL1 caenan aHanu3? C KaKMMHM KJIETKaMU SIMYHUKA CBsI3aHa BRIPAOOTKA ITHX
TOPMOHOB?

OtBeT: B cranuio cekpenuu (MpeMEHCTPYATIbHYI0). DCTPOTEHBI CEKPETUPYIOTCS
pactyuuMu (QoJITUKYJIaMH, aTpe3UPYIONUMU (POJUTUKYJIaMU U aTPETUYECKUMU
tenamu. [Iporectepon oOpasyercs KJIETKaMu KEJITOro Tea.

3amauga 53.

B 6uorncuitnom Marepuane oOHapyKeHO YBETUUCHHE YKCIia
racTpuHnpoayuupyoumx G-KIeToK KelylaKa U uX akTUBHOCTH. Kakue kineTku
KEJTyIKa SIBJSIFOTCS MUILICHSIMU JJIs1 TACTPUHA U KaKue (PU3NOJIOTHYECKUE
U3MEHEHUs HACTYIIAT B JKeJyIKe MPU YBEJTMUYEHUN CEKPELIMH racTpuHa?

OTBeT: MuieHsIMu 17151 TaCTpUHA SBIISIOTCSA NAPUEHTAIbHBIN U T1aBHBIE KJICTKU
xeunes xkenyaka. [lpu yBennueHnn cekpeluu racTpiHa pa3BUBaeTcs
TUMEePAlUAHOE COCTOSTHUE



3amaua 54.

[Ipu THCTONOTUYECKOM HCCIIEIOBAHNN KyCOUKa SHIIOMETPHS, ITOTYUYEHHOTO
yTeM BBICKAOJIMBaHMS, OTMEYCHO HAJIMYME B HEM OOJIBIIOrO Yucia
MAaTOYHBIX JKEJIe3, CHIIBHO U3BUTHIX M pacmupeHHbIX. Kakoi (aze mukia
COOTBETCTBYET TaKO€ CTPOCHHUE SHJIOMETPHS? UYTO XapaKTEPHOTO B CTPOCHUHU
SIMYHUKA MOYKHO ITPY 3TOM OTMETUThH? Kakoii IMosoBoi TOPMOH CEKPETHPYETCS
MPEUMYIIECTBEHHO B ATOT IEeproa?

OtBeT: Takoe cTpoeHHE YHAOMETPHUS COOTBETCTBYET CEKPETOPHOMU
(mpemeHcTpyabHOM) dhaze. B 3T0 Bpems B SMUHUKE CYIIECTBYET JKEITOE TEJIO,
KOTOPOE CEKPETUPYET MPOTECTEPOH.

3amaya 55.

MUKpPOCKONTMYECKUI aHATU3 yYacTKa CTEHKU U3BUTOTO CEMEHHOIO KaHajblla
BBISIBUJI B COCTaBE CIIEPMATOTEHHOIO SMUTENINUS HAIMYKUE IEIIAIIUXCS
CIIEPMATOTOHHUEB, OOJIBIIOTO YKCIIa CIEPMATOIIMTOB U OYE€Hb MAJIOTO
KojuuecTBa ciepmarul. Kakoi (paze cnmepmaroreHe3a COOTBETCTBYET TaKas
KapThHa?

Otgert: lensmuecs criepMaToroHUU MPEACTABIAIOT a3y pa3MHOKEHUS,
CIIEpMaTOLUTHI — (pa3y pocTa v co3peBaHusl, criepMaTuibl — hasy GpopmMupoBaHus.

3agada 56.

[Ipu BABIXaHWM BO31yXa, 3arps3HEHHOTO MBUIBIO, B BO3IYXOHOCHBIE ITyTH U
aJIbBEOJIBI MMOMAAAI0T THOPOAHBIE YacTULIbl. Kakue KIETKH AbIXaTelIbHbIX MyTeH
MPUHUMAIOT yYacTHE B OUMIICHUHU BO3/lyXa U KakuM crnocooom? Kakum
00pa3oM MHOPOJHBIE YACTHIIHI TMOMAJA0T B MEKaJIbBEOJISIPHYIO
COEMHUTEIBHYIO TKaHb?

OtBeT: BerunnieHne Bo3ayxa B AbIXaTEIbHBIX MyTAX MPUHUMAIOT yYaCTHE
MeplaTesIbHbIC U OOKAJIOBHIHBIC KJIIETKH IMTOKPOBHOT'O SIMUTEMS, a TAKXKE KICTKH
Kene3 (MyKOITUIHApHBIM TPaHCTIOPT). B MeXalbBEONAPHYIO COSAUHUTEIBLHYIO
TKaHb MHOPO/IHBIC YACTHUIIBI MTOMAIAI0T IPH MOMOIIHU aJIbBEOJIIPHBIX Makpodarax.

3agaua 57.

Y 607bHOTO BO3HUK Mapaind, T.€. CTAd HEBO3MOXHBIMH JIBHXKCHUS
napajan3oBaHHOM yactu Tena. [loBpexiennss Kakux CTpyKTyp (YpOBHEH) B
TPEXUIEHHOW pedIEKTOPHON Ayre MOTJIH SIBUTHCS MPUUMHON Mapannyda?
Otsert: [ToBpexaaeTcs muO0 ABUTATENBHBIN JIMOO BCTABOYHBIM HEUPOH.

3amaua 58.

[Tox 3MEKTPOHHBIM MUKPOCKOIIOM BHUIHBI MHOYKECTBCHHBIC MEJIKHAEC BISTYMBAHUS
TJIa3MOJICMMBI KJIETKH M CBETJIbIE TTy3bIphKH. O KakoM Tporiecce
CBUJIETEIHCTBYIOT 3TH HAOIIOICHUS?

OTBeT: DHIOLUTO3.

3agada 59.

[Ipu nccnenoBaHuK Pa3IMYHBIX KJIETOK MOJT 3JIEKTPOHHBIM MHKPOCKOIIOM OBLIIO
0OHapY’KEHO, YTO OJTHU KJIETKH Ha MOBEPXHOCTU UMEIOT €IMHUYHBIC
MUKPOBOPCHHKH, APYTHE - METOUYHYIO KaeMKy. Kakoe MOKHO cienathb
3aKJTFOYCHUE O (DYHKIIMH 3THX KIJIETOK?



OTtBeT: MUKpOBOPCHHKM 00€CIIEUMBAIOT CO3/IAHUE ITOTOKA KUIAKOCTH
(SMIUTETMOIUTHI TpaxeH, (PaIonueBbIX TPYO U Ap.) TUOO BHIMOTHIIOT
penenTopHyto GyHKUUIO (BOJIOCKOBBIE KileTKH). [lleTounast kaemka yBenruuuBaeT
IUIONIA/1b TOBEPXHOCTU BCAChIBAHUS BELLIECTB C IOBEPXHOCTH SIUTENNS
(PHTEPOLIUTHI).

3amaua 60.

Kietku, BricTUIAIONIME KUIIEYHUK, UMEIOT IIETOUYHYIO KaeMKy. [Ipu HEKOTOpBIX
6one3Hsx (cupy) oHa paspymaercs. Kakas GyHKIHS KISTOK MPU TOM CTPATAET?
[Touemy?

Otet: CTpagaeT BcacbiBaTeNbHAs (PYHKIIMSA, TOCKOJIBKY IIETOYHAs KaeMKa
YBEJIMYUBACT IUIOMIAb ITOBEPXHOCTH BCACHIBAHUSI.

3agauya 61.

[Tpu 3aKUBJICHUM paHa 3alOJIHSAETCS KJIETKaMU, a 3aTeM U BoJlokHamu. Kakum
00pa3oM yBEIMYMBACTCS KOJTMYECTBO KJIETOK U BOJIOKOH?

OtBeT: KondecTBo KIIETOK YBEIHMUMBACTCS 3a CUET Iposndeparun
OKpY’KaroIIUX JIMO0 KaMOMaIbHBIX KJICTOK. BOJIOKHA CHHTE3UPYIOTCS
OKPY’KarOIUMH JIHOO HOBOOOPA30BaHHBIMHU KJICTKAMH.

3amaya 62.

B pesynbraTte n1eMCTBHSI TOKCUYHBIX BEMIECTB B KJIETKAX IMOYEYHBIX KaHAJIBIIEB
OTMEYEHO CHUKEHNE AKTUBHOCTH OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
(epMEHTOB M MPOLECCOB aKTUBHOI'O TpaHCHIOpTa MOHOB. C HapyIIEHUEM KaKUX
BHYTPHUKJIETOYHBIX CTPYKTYpP 3TO CBA3aHO?

OtBer: C HapylieHHeM (PYHKUIUNA MUTOXOHIPHIA.

3amaya 63.

B pesynbprare aeicTBUS HOHU3UPYIOLIEH paialliid B HEKOTOPBIX KIIETKAX
MIPOUCXOJIUT pa3pyIlIeHUe OTACNIbHbIX opraneil. Kakum o6pasom OymyT
YTUIIU3UPOBATHCS KIIETKOM UX OCTATKU?

Otger: [lyTem akTUBaIMK JIM30COMAJILHOTO amnmapara KJIeTku (00pa3oBaHue
aytodarocom).

3anaua 64.

[lepen uccnenoBaTenemM MocTapieHa 3aja4a U3y4UTbh MUTOXOHIPUH U JIN30COMBI
kjeTok. Kakumu Merogamu MOXHO 3T0 caenath? [1o kakum npru3HaKaM MOXKHO
Pa3IMYUTh 3TH OPraHeIUIbI?

OtBert: 1) C nOMOUIBIO 3IEKTPOHHON MUKPOCKOITUU.

2) MUTOXOHIpUHM MOKHO BBISIBUTH MIPU OKpACKE MO METOAY AJbTMaHa (IpKo-
KpacHbIE MUTOXOHJIPUU Ha KeNITOM (OHE), TTPH TTOMOIIH PEAKITUN Ha
cykuuHataeruaporenasy (CI') no metony Haxmnaca (IpolyKThl peakiiu Ha
CII" okparnieHbl B TEMHO-CUHHM IIBET), JIM30COMBI MOKHO BBISIBUTH MPHU
BBEJICHUH B KPOBb KPACKU(TYIIIN) U HAKOIUICHHUE 3TON Kpacku B Makpodarax
nedyeHu (knetku Kyndepa, 38e3a9arbie Makpodaru) npu oKpacke
reMaTOKCHJIMHOM M 303MHOM — B IIUTOIJIa3ME MEJIKUE TPaHyJibl TYIIH B
JIN30COMaXx.



3amaya 65.

B kieTke Xopolio BeIpaXkeH MIacTUHYAThIA KoMIuieke. ['panynspHas
HHOIIa3MAaTHYECKasi CeTh OOMIIbHA, UMEIOTCS MUTOXOHPHUH, KIIETOYHBINA LIEHTP.
Jpyras KjeTka cOAepKUT MHOTO MUTOXOHAPUA, OOJIBIIIOE KOJTUYECTBO JIN30COM
¥ HEMHOTO MEMOpaH rpaHyJIsSipHON U arpaHyJIsipPHON SHAOIIIA3MATHUYECKOU CETH.
KaxoBbl pyHkIuu 3THX Ki1eTok? [IporcxoauT i1 B HUX cUHTE3 Oenka?

OTtBeT: AKTUBHBIN CHHTE3 OeJika MPOUCXOUT B IEPBOM KIIETKE, HAIMYUE XOPOIIIO
pa3BuTol cetu rpanyiisipHoi II1C roBopuT o cuHTE3€ OETKOB «HA IKCIOPTY,
HaJM4yue KJIETOYHOTO LIEHTPAa U MUTOXOHAPHUM MpenoaaracT BO3MOKHOCTb
JIEJICHUS 3TON KJIETKH; BO BTOPOH KJIETKE aKTUBHO PACXOyE€TCsl SHEPIUs,
MPOUCXOJIAT MPOLECCHI JIU3NUCA, MAJIIOE KOJIMYECTBO MEMOpPAH TPaHyISIPHON 1
arpanyJsisipaoi DI1IC cBUAETEIBCTBYET O TOM, UTO CUHTE3a O€JIKa HE MMPOUCXOIUT
WJIU TEMITbl CHHTE3a 3HAUYUTEIIBHO CHHXKEHBI 110 CPABHEHUIO C MEPBOM KIETKOM.

3anaya 66.

C moMo1br panoakTUBHOW METKM MapKUPOBAHbI KIIETKH 3KTOJEPMBI,
SHTOJEPMBI, a TAKXKE BEHTPAIbHON Me301€pMbl U HeppoToMa. B snuTennn kakux
OpraHoB OyZET B MOCJIEAYIOIIEM OOHAPYKUBATHCS METKa?

Otser: Eciu MapKupOBaHbI KJIETKH 3KTOJAEPMBI — B IIPOU3BOIHBIX KOKHOM
DKTOJAEPMBI: DIIUTEINN KOKU U KOKHBIX ITPOU3BOIHBIX, BEICTUIIKE POTOBOM
IIOJIOCTH U €T0 IPOU3BOIHBIX, SIIUTEINH AHAIBHOTO OT/EIA NMPSAMOU KUILIKH, BO
BTOPUYHOM BBICTUJIKE BJIATAININA, SIIUTEINN POTOBHIIBI IJ1a3a. B mpon3BOaHBIX
HEPBHOU TPyOKHM — B HEMpOUUTAX U HEUPOTIIUU TOJIOBHOTO M CIIMHHOTO MO3Ta,
CETYATKE IJ1a3a, OJIb(PAaKTOPHBIX KIETKaX.

Ecnu MapkupoOBaHbl KIETKH SHTOAEPMBI — B SIIUTEIINU KEITYIKa, TOHKON U NTOYTH
BCEU TOJICTOM KMILKH, B MIAPEHXUME MEYEHHU U TOKEITYJOYHON KETIE3BI.

Ecnau MapkupoBaHbl KJIETKA BEHTPAIBHOU ME30AE€PMBI — B IIOIIEPEYHOIIOI0CATON
MBIIIEYHOU TKAHU CEPJLIa, KOPKOBOM BELIECTBE, ME3OTEIIUU.

Ecnu MapkupoBaHbl KJIETKH HE()POrOHOTOMA — B 3MUTEINH FOHAJ U
CEMSABBIHOCSIIUX ITyTE€H, SJITUTEIINN ITI0YEK.

3amaya 67.

OnHolt U3 QYHKIMI KUIIEYHUKA, BBICTJIAHHOTO MUTEINEM, SBIISETCS
BcacbiBaHue. Kakoil B anuTenus aieKBaTeH 3TOM PyHKIUN?
Otget: Kaemuarslil S1IUTENNIN.

3amauda 68.

B KynbType TKaHM BBICESTHBI KJICTKH: B TIEPBOM (hIIaKOHE -- 0a3aJIbHOTO, BO
BTOPOM (pJ1akOHE - OJIECTAIIETO CJI0SI MHOTOCIIOHHOTO OPOTOBEBAOIIIETO
snutenus. B kakom rakone Oynet HaGmrogaThCS Ipoaudepaius KIeTok?
Otset: B nmepBoM (riakoHe, TOCKOJIBKY 0a3aibHbIE KIIETKH MHOTOCIIOHHOTO
IIJIOCKOT'O OPOTOBEBAIOIIETO AIUTEIUS CIIOCOOHBI K JCICHUIO.

3agada 69.

B nepexomHoM 3MHUTENTNH MOYEBOTO MY3BIPSI B 3aBUCUMOCTH OT
(GYHKIIMOHATLHOTO COCTOSHUS OpraHa MOXKET MEHSITHCS TOJIIIIMHA CJIOEB.
OmnpenenuTs Ha TIpenapare, pacTSHYT WK COKPAIEH OpraH.



OtBet: B pactssHyTOM COCTOSTHUUM OpraHa, KIETKH TOBEPXHOCTHOTO CIIOS
MEPEXOAHOTO MUTEIHUS, BEICTHIIAIOIIETO OPTaH, OyIyT YILIOMICHKI; B
HEPACTSAHYTOM COCTOSTHUH OpraHa MOBEPXHOCTHBIE KICTKH HMEIOT
KyIoJji000pa3Hyo Gopmy.

3amaua 70.

[Tpu noxcuete nerikonUTapHOU (POPMYJIBI B Ma3Ke KpOBU peOeHKa 0OHAPYKEHO
okoJ10 60 % numdornmuToB u 30 % HelTpodunbHbIX rpanyaouuToB. Kak Bbl
OLICHHUTE MOAO00HBIHN pe3yapTaT? [I[pOKOMMEHTHUPYHTE OTBET.

OtBet: Hopma st peOenka 1-2 siet. ¥V nanHOro pedeHka enié He mpon301IeN
BTOPOIl PU3NOTOTHYECKHI TepeKpecT JeiikonuTapHoi hopmyibl. COOTHOIIIEHUE
JIEMKOLMTOB, XapaKTEPHOE JIJIsl B3POCJIOro OPraHn3Ma, YCTaHaBIMBAETCS K
MOMEHTY I0JOBOI'O CO3PEBAHMUS.

3agaua 71.

[Tpu ananuze kpoBu oOHapyxkeHo 63 % HelTpodunos, 9 % ro3unodusnos, 22 %
auMporuToB U 6 % MoHOIIUTOB. COOTBETCTBYET JIM HOPME JICUKOIIUTapHAs
dbopmyna? Ecnu HET, TO KAKOBBI BO3MOKHbBIE TIPUUMHBI €€ U3MEHEHHUS?

OtBet: HaGmronaercs s03unounust (Hopma 2-4 %), NpUYUHOM MOBBITIICHUS
703UHO(UIIOB B KPOBH MOXKET OBITh BOCIIAJICHUE, AJIJIEPTUYECKast peaKius,
napasurapHbie 3a001eBaHu. D03UHO(PMIBI 001a1aI0T XeMOTAKCHCOM Ha
TUCTaMUH, BIICIIIEMbIN 0a30huiaMu.

3anauva 72.

VY nauuenTa B kpoBu HaitaeHo 2,5 x 1012/x1 sapurporuros u 12 %
peTukyonuToB. Kakumu TepMuHaMu B KIIMHUKE OMUCHIBAIOT MOJAO0HYIO
KapTUHY KpoBHU? KakoBbl BOBMOXHBIE MPUUUHBI MOJOOHBIX U3MEHEHUIN?
OTtBet: Dputpornenus (anemusi ), peTUKyIoiuTo3. Habmomaercs kaptuHa
runeppereHeparopHor anemMuu. [IpudarHONi MOXKET ObITH KPOBOTIOTEPSI.

3amaua 73.

JIBa mpenapara okparieHsl crienuaibHbIM Kpacutenem (cyaad 1) nms BeisiBneHus
munuaoB. Ha oqHOM M3 HUX BUAHO, YTO CYyTaHOM OKPAaCWJIACh BCSA LIUTOILIA3MA
KJIETOK, Ha APYTOM B LIUTOIUIa3ME KJIETOK OOHAPYKUBAETCs OO0JILIOE KOJTHUUECTBO
YKAPOBBIX BKIIFOUEHUI Pa3HON BEIMUMHBI. K KaKUM Pa3HOBUAHOCTSIM KUPOBOM
TKaHU OTHOCSITCA T MpENapaThl?

Otsert: [lepBbIit mpenapaT — Oesas )KUpPOBasi TKaHb, BTOPOU mpenapat — Oypas
KAPOBasi TKaHb.

3agaua 74.

JlaHbl 1Ba mipemnapara CrieliuaibHbIX BUAOB COEAUMHUTEIbHOW TKAaHU, OKPALLICHHBIX
r€MATOKCHJIMHOM Y 303UHOM. B OTHOM M3 HUX BBIABJISIOTCA COCIUHECHHBIE
MEXIy COOO0M KIIETKH OTPOCTYATON (POPMBI, B IPYTOM - KPYITHBIE KIETKH C Y3KUM
000IKOM IUTOIIA3MbI U TUIOCKHUM SiApOM Tio niepudepun kiaetku. HazoBure
Pa3HOBUIHOCTH CIIEUAIIBHBIX BUAOB COCTMHUTEIIBHON TKAHMU.

Otger: IlepBblil IpenapaT — peTUKYJISIpHAS COEAMHUTENbHAS TKaHb, BTOPOI
Ipenapar — )KUpoBasi COEAMHUTEIIbHAS TKaHb.



3amaua 75.

3Has mexaau3M pudprLIorenesa u PakTopbl, CIOCOOCTBYIOIINE STOMY
IpoIieccy, CAeNaiTe 3aKII0YeHNe, Y KaKOTO )XKUBOTHOTO HapyIIeHa (QyHKITUS
¢ubpoOIACTOB M KaK 3TO BHIPAKAETCS, €CIIU OJTHO U3 JBYX aHATU3UPYEMBIX
KUBOTHBIX CTPaJlaeT KPOBOTOUMBOCTHIO JIECEH, paciiaTbiBanueM 3y0oB? Kakue
IIPU TOM MOKHO YBHJIETh THHKTOPHAIBHBIE OCOOCHHOCTH Ha TUCTOJIOTUIECKOM
npernapare, OKpameHHOM KHCIIBIM KpacuTeNIeM, U Ha SJICKTPOHHBIX
MukpodoTorpadusx pudpobdiacta?

OTtBeT: Y *KUBOTHOTO, CTPAAAIOIIETO KPOBOTOUYNBOCTHIO JIECEH U
paciiaTeiBaHHEeM 3y00B, HApYIIEH MeXaHU3M (HUOPHILTOTEHE3a N3-3a HEXBATKU
ButamuHa C T THAPOKCHIMPOBAHUS OCTATKOB JIM3MHA M TIPOJIMHA B TIPOCBETE
OIIC. HerunpokcuarpoBaHHBIE OCTATKH 3TUX aMUHOKHCIIOT HE MOTYT
00pa30BBIBATh BOJOPO/IHBIE CBA3U M COOMPATHCS B CTPYKTYPHI 00JIe€ BHICOKOTO
ypoBHsl. Ha nmpenapate KoJimareHoBbIe BOJIOKHA HE OYAyT BEISBIISATHCS B
COCIMHUTENHLHOM TKaHU (OJIe/THAsi OKpacKa BMECTO SIPKO-PO30BOM); Ha
ANEKTPOHHBIX MUKpOodoTorpadusx pudpodracta He OyAET BUAHO TPAHCTIOPTHBIX
My3bIPHKOB C YITaKOBAaHHBIMH MPOKOJUIATCHOBBIMU CIIUPATISIMHU,
HaIPaBJISIONMMUCSA B MEKKJIETOYHOE BEIIECTBO.

3amaya 76.

3Has XUMHYECKUI COCTaB MEKKJIETOYHOI'O BEIIECTBA COCIMHUTEILHON TKAaHU U
HaOroAas OBICTPOE Pa3BUTHE OTEKA MOCIE YKYCOB KPOBOCOCYIINX HACEKOMBIX,
BBIACIISIIOIINX MTPU YKYCE THaypOHH a3y, AaiiTe OObSICHEHUE ITOMY
HaOJII0ICHUIO.

OtBet: @EPMEHT rMATYPOHUA3A BO3AEHCTBYET Ha MOJIEKYJIBI THAITYPOHOBOM
KHCJIOTBI, yMEHbBIIIAs CTENEHb €€ MOJTUMEPU3ALIUU U CHUXKASI CIOCOOHOCTh
CBSA3BIBaTh BOY, UTO CIIOCOOCTBYET pPa3BUTUIO MECTHOTO OTEKA.

3agaua 77.

Jlist u3ydeHust mpeJyioKEHbI TP Mperaparta XpAIeBor TKaH! (JBa OKpAIlIeHbI
reMaTOKCUJIMHOM U D03WHOM, OJIMH - opcenHoM). Kakre BosokHa U B Kakou
Pa3HOBUIHOCTH XPSIIEBOM TKAHU OYIyT BBISIBISTHCS IIPH 3TUX CIIOCO0aX
okpamuBanus? Kakue GyHKIIMOHATBHBIE CBOMCTBA XPSIIEBOM TKAHU OHU
00yCIIOBINBAIOT?

OtBeT: ['eMaTOKCUJIMHOM 1 303MHOM OKPAII€HbI BOJIOKHUCTASI U TUAJTMHOBAs
XpsIIeBbIe TKaHU, COJIepkKalue KoJJareHoBbIe BOJIOKHA U (UOpuiuibl 1 U 2 Tuma
COOTBETCTBEHHO, OPCEMHOM OKpalll€Ha 3JIaCTUYECKasi XpAIeBasi TKaHb JJIs
BBISIBJICHUS JIaCTUYECKUX BOJIOKOH. KosimareHoBbie BosoKHA U (DUOPUILITBI
o0ecrneunBalOT MPOYHOCTh TKaHH, AIACTUYECKHUE BOJIOKHA — DJIACTUYHOCT.

3agada 78.

Ha nByx snexTpoHHBIX MUKpO(OTOTpadusix KOCTHON TKAaHU JEMOHCTPUPYIOTCS
KJIETKH: BOKPYT OJTHOM XOPOIIO Pa3InYUMBbl KOJIJIAT€HOBBIC (PUOPMILIBI, a B
IIUTOTIa3ME CHJIBHO Pa3BHUTA TPaHyJISIpHAS HIOIIIIA3MAaTUYECKAs CETh; IpyTras
KJIETKA UMEET CIIa00Pa3BUTYIO TPAHYJIAPHYIO SHAOIIA3MATHUECKYIO CETh, a
OKPYXKaIoIee C€ MEKKIECTOUYHOE BEIIECTBO MUHEPan30BaHo. HazoBurte 3tn
KJIETKH.

Otser: IlepBas — octeo0act, BTopast — OCTEOIIHT.



3amaga 79.

B skcniepuMenTe y JKMBOTHBIX MPOU3BOAAT BbUTYIIMBAHUE MaJoN OepIioBOn
KOCTH (110 3nu(u3apHON mIacTuHKe pocta). [I[porcxonuT iu noaHoe
BOCCTAaHOBJICHUE KOCTH IIPU YCIIOBUH, ECJIM HAIKOCTHHIIA COXPAHEHA WUJIU €CIIN
OHA yJAJICHa BMECTE C KOCThIO?

Otger: [1oMHOro BOCCTaHOBIEHUS KOCTU IIPU YAAJICHUU HAIKOCTHHILIBI HE
IPOUCXOAUT, TOCKOJIBKY OHA COJEPKUT KaMOMAJIbHBIM KIIETOUHBIN CIIOH,
HEOOXOUMBIN 1J1s1 00eCnIeUeHHsl pereHepali KOCTHOW TKaHU.

3agaua &0.

Ha mpenapare, 1eMOHCTPUPYIOIIEM TPOIECC PA3BUTHS KOCTH Ha MECTE XPSIINa,
BUJTHBI PA3JINYHBIC YIACTKHA OKOCTECHEHUS. B 0THOM M3 HUX BBIpa)KEeHA
OKCU(DUITUS MEXKKIIETOYHOTO BEIIECTBA KOCTHON TKaHU, B JPYTOM B
MEXKJIETOYHOM BEIIECTBE BBISBIIAIOTCS Takke 0a30¢puiabHbIC 30HBI. Kakue u3
MEPEUYMCIICHHBIX YYACTKOB XapaKTEPHBI JI SHIOXOHIPATLHOTO OKOCTCHEHUS?
OtBeT: /171 SHI0XOHIPATILHOTO OKOCTCHEHHUS XapaKTePHO HaJTU4IHe
0a30()MIIBHBIX 30H.

3agada 81.

IIpu okpacke npenapara MbIIICYHON TKAHU KEJIE3HBIM I'e€MaTOKCUIMHOM
BBISIBJIEHA MOTIEPEYHAA UCUEPUCHHOCTD. [10 KaKnuM JIOTIOJIHUTEIIbHBIM
MOPGOJIOTUYECKUM MTPU3HAKAM MOKHO UJIEHTU(PUIIUPOBATH CEPICUHYIO
MBIIIEYHYIO TKAHb?

OtBer: I1o HaMMUKIO BCTABOYHBIX JIMCKOB.

3anayva §2.

Jlau®! 1Ba mipemnapata, 1eMOHCTPHUPYIOITUE pereHepalIiuio MBITIICYHbIX TKaHei. Ha
OJTHOM U3 HUX XOPOIIO BUIHBI TPYOKOOOpa3HbIE KPYITHBIE CTPYKTYPHI BBITSIHYTOM
(GbopMBl, B UX IIEHTPE - HECKOJIBKO SI/IEP, PACIIOIaratoInxcs ernovKoi; B APyroM
OOHapY’KUBAETCS CKOTUICHHE KJIETOK BBITIHYTON ()OPMBI, HAITOMHUHAIOIIINX
¢bubpobmacTel. Ha kakoM U3 3TUX IIpenapaTroB JEMOHCTPUPYETCS pereHepalus
MOIEPEYHOINO0JIOCATON MBIIIICYHON TKAHU?

OtBet: Ha nepBoM npenapare.

3agauda &3.

Ha dortorpaduu BuaeH MHOTOOTPOCTUATHIA HEUPOIUT U KJIETKH TJIHH,
OKpYXaroIIMe €ro TeJI0 U OTPOCTKU. B moanucu yka3zaHo, 4To KJI€TKaMU TJIUU
ABJISIFOTCS. HEUPOJIEMMOIIUTHI 1 MAHTUHHBIE TNTMOUUTHI. HazoBuTe oTnesnsl
HEUPOLIMTA U COMPOBOXKIAOIINE UX BUJIBI TJIMOIIUTOB.

Otset: OTaensl HeMpoluTa: Teyo (coma), akCoH (+ aKCOHHBIN XOJIMUK),
MHOTOYHCIICHHBIE IEHIpUTHI. COMPOBOXKIAOIIUE BU/IBI TJIMOLUTOB: TIIUA
nepudeprudecKoil cucTeMbl (Pa3HOBUAHOCTD OJIUTOACHIPOTIINH ): MAHTHITHBIC
KJIETKU (KJIETKU-CATEJUINTHI UM TIHOLUTHI TAHTJIMEB) — COMPOBOXKIAIOT COMY,
HEWPOJIEMMOIUTHI (IIIBAHHOBCKUE KJIETKH) — COMPOBOKIAIOT aKCOHBI U
JEHAPUTHI, 00pa3ysi C HUMHU HEPBHBIE BOJIOKHA MUEJIMHOBOTO U OE€3MHEITMHOBOTO
THIIA.



3amaua 84.

VY nByX OOJIBHBIX KOHEUHOCTH HE pearupyroT (He OTACPrUBAIOTCS) HA
nokajabsiBaHue. [Ipu 3TOM mepBbIii 0OJBHOM MPU MOKAJIBIBAHUU YYBCTBYET OOJIb,
BTOPOH - HE YyBCTBYET HU O0JIM, HM CaMOT'0 MTOKaJIbIBaHUs. [10BpekIeHNS KaKUX
CTPYKTYp (YPOBHEH) B TpEXWICHHOUN peIeKTOPHOM IyTre y TIEPBOr0 U BTOPOTO
OO0JBLHOTO MOTJIN SIBUTHCS MMPUIMHONM OITUCBIBAEMOTO COCTOSHUS?

OtBeT: Y nepBoro 60JIbHOTO OBpexkAcHUE A (PEPEeHTHOTO 3BEHA TPEXUJICHHON
JyTH; Y BTOPOTO OOJLHOTO MOBpekAeHNEe ad)PepeHTHOTO 3BEHA.

3amayga 85.

[Tpu M3yyeHN MUKPOCKOTIMYECKOTO CTPOCHUS 3aIHETO KOPEIIKa CIUHHOTO
MO3ra B HEM BUIHBI MUEJIIMHOBBIC HEPBHBIC BOJIOKHA. [ 71e OepyT Hauaso 3T
BOJIOKHA? OTPOCTKH KaKUX KJIETOK 00pa3yloT B HUX OCEBbIE LUIUHAPHI?
OTBeT: OTH BOJIOKHA OEpyT Hauaao OT PELENTOPOB BHYTPEHHUX OPTaHOB WJIH
CKEJIETHBIX MBIIIL. BOJIOKHA SBISAIOTCS LIEHTPOCTPEMUTEIBHBIMH, 00pa30BaHbI
OTPOCTKAMU YYBCTBHUTEJIbHBIX KJIETOK, PACIIOIAraIOIINXCS B CHUHHOMO3IOBOM
y3J1€ 3a/IHET0 KOPEeIIKa CIIUHHOTO.

3anaya 86.

Ha Ttpex pucyHkax n3o0paxeHbl HEHPOIMTHI: Ha IEPBOM - MUPAMUIHON (POPMBI,
Ha BTOPOM -- IPYILIEBUHOM, HA TPETHEM - C TPAHyJIAMU CEKpETa B HEUPOILIa3Me.
K xakum otnenam [THC oTHOCATCS 3TH HEUPOLUUTHI?

Otger: I1lepBb1it — nupamuaubiil HepoH KbBII, BTopoii — rpymeBuaHbIe KIETKH
(xnetku [lypkuHbe) B KOpe MO3KeEUKa, TPETUN — HEUPOCEKPETOPHBIE KIETKU
ruInoTanamyca.

3anaua 87.

Ha mukpodoTorpaduu npencraBiieH KpymTHbIM HEUPOIUT TPYIIEBUIHON (HOPMBI,
Ha TeJIe KOTOPOTro PACIoJIOKEH CHHAIC B BUAE KOp3uHKU. Kakas kierka oOpasyer
TaKOT0 BHJIa CUHAIIC C TPyUIEBUIHOM KieTkoi? [ e aTa KieTka pacroiaraercs?
OtBet: Kop3unuaras kiieTka 00pa3yeTr akCcoCOMaTUYECKUE CUHAIICHI Ha Telle
IPYLIEBUIHON KJIETKH, PACIIONAraeTcsl B MOJIEKYJIIPHOM CJIO€ KOPbI MO3KEUKA.

3anaya 88.

B HayuHoii ctatbe peub unet o0 otaene [IHC, B koTopoM 3aKkaHYMBAIOTCS
MOXOBHJIHBIE U J1a3siue HepBHbIE BoJIokHA. Kakoii 3To otnen [ITHC? Ha kakux
HEWPOUUTAX B HEM 3aKaHYMBAIOTCS OTH BOJOKHA?

OTtBet: MoseKyJIIpHBIN CII0I KOPbl MO3KEUKa, JIa3silIiue BOJIOKHA 00pa3yroT
CUHAIICHI C JEHAPUTAMU KJIETOK [[ypKrUHBE B MOJIEKYISIPHOM CJIO€, MOXOBUHBIE
00pa3yIoT CHHAIICHI C KJIETKaMHU-3€pHAMU B 36PHUCTOM CJIOE.

3agada 89.

N3BecTHO, YTO MO3KEUOK BHITIOJNHAET (DYHKITMM PaBHOBECHS M KOOPAMHAITUN
nerkeHus. HauansHoe sy pepeHTHOE 3BeHO MO3KEUKa MPEICTABICHO
TaHTJIMO3HBIMU KJIETKAMH, UX ACHAPHUTHI UIMEIOT MHOTOYHCIICHHBIC
CUHANITUYECKUE CBS3H, UePE3 KOTOPHIE MOTYyIar0T HH(GOPMAIIHIO O COCTOSTHUU
JIBUTATEIHFHOTO armapara 1 MOoJIOKEHUH TeJla B TpocTpancTBe. HazoBute, kakue
aCCOIMATHBHBIC KJIIETKH M KAKMMH OTPOCTKAMH CBSI3aHBI C JCHAPUTAMHU



IPYLIEBUIHBIX KJIETOK B ITPOJIOJIbHOM HAIPaBJIECHUU U3BWIUH?
OtBer: Kitetku-3epHa cBsizanbl ¢ kiaeTkamu [lypkrHbe MOCpencTBOM aKCOHABHO-
JEHIPUTHBIX CUHAIICOB B MOJIEKYJIAPHOM CIIO€.

3amaua 90.

B mportoxosie Kk 3KCIEpUMEHTY YKa3aHO, YTO Y )KMBOTHOT'O B P€3yJIbTaTe
HOBPEXACHNS aKCOHOB HEPBHBIX KJIETOK HAa yPOBHE MPOJ0JIT0OBAaTOrO MO3ra
pa3BUIICS MapajIny 3aJHUX KOHEYHOCTEMH, T. €. CTaJIM HEBO3MOXKHBIMU JIBUYKEHUSI.
['e HaxoAATCA HEPBHBIE KJIETKH, aKCOHBI KOTOPBIX MOBPEKACHBI? Y KaXHUTE STU
KJIETKU CPEH MEePEUUCICHHBIX: TPYLICBUAHBIC, KOP3UHYATHIE, TUPAMUIHBIC,
HEHPOCEKPETOPHBIE, MOTUMOP(HBIE.

OTBeT: DTO MUPAMUIHBIE KJIETKA KOPHI OOJBIINX MONYIIApUil, aKCOHBI KOTOPBIX
BXOJISIT B MUPAMUIHbBIC MTYTH.

3agada 91.

BonbHOM X0poI110 BUAUT HA OJIM3KOM PAacCTOSIHUU U TJI0X0 Ha ganbHeM. C
HapyIIeHUEM padOoThl KAKUX CTPYKTYP TJIa3HOTO SI0J10Ka MOXKET OBITh CBSA3aHO
TaKoO€ COCTOSHHE?

OtBet: C HapyIieHHEeM padOThl CTPYKTYP aKKOMOJIAIIMOHHOTO arapara.

3agaua 92.

VY 0607pHOTO NOBPEKIEH KOPKOBBIN OTIEN 3pUTENBbHOTO aHanu3aTopa. Kakas
GyHKUMS py 3TOM OyAeT HapylieHa?

OtBeT: byaet HapymieHa ¢pyHKIus 00pabOTKU 3pUTEIHLHON HH(DOPMALIUU
KOPKOBBIM OTJIEJIOM 3pUTEJIbHOTO aHAIN3aTOpa ¢ Pa3BUTHEM KOPKOBOW CIENOTHI
(cyIenoThl IEHTPAILHOTO TeHE3a).

3agada 93.

[Tpu mogbpEMe Ha BEPIIMHY TOPHI ATbITUHUCTHI YaCTO TEPSIIOT CIIOCOOHOCTH
BHUIETh U3-3a OCJIECILIAIONIEro aeiicTBUA cHera. Kak MOKHO OOBSICHUTD OTO
cocTosiHue?

OtBet: HcTormeHnue 3anacoB HOAOIICHMHA M POJIONICHHA B TAJI0YKaX M KOJIOOYKax
COOTBETCTBEHHO.

3anaua 94.

Ha npemnapare, okpalieHHOM reMaTOKCUIMHOM U D03WHOM, BUJIHBI KPOBEHOCHBIC
cocyibl. B 0lHOM U3 HUX XOPOIIO BBIPAXKEHBI BHYTPECHHSSI U HApy KHAas
AIacTUYECKUEe MEMOpaHbI, CpeIHsISl 000J0UKa COACPIKUT OOJIBIIIOE KOJTHMYECTBO
UPKYJISPHO PACTIOJIOAKEHHBIX MYyYKOB TJIAJIKUX MBIIICYHBIX KJIETOK. B npyrom
COCy/JIe dJacTUUecKue MeMOpaHbl He BhIpakeHbl. B cBsI31 cO c1aObIM pa3BUTHEM
MBIIIIEYHBIX 3JIEMEHTOB TOJIIMHA CPEHEN 000JI0YKHA MEHBIIIE, TTPOCBET
cnaiuiics. OnpeaenuTe, Kakoil U3 3TUX COCYJIOB SIBJISIETCA apTEPUEH.

Otger: IlepBslii cocy.

3amayga 93.

VY 3KCIepUMEHTAJIBHBIX MBIIIEH Cpa3zy NOCIE POKIACHUS yIaTUIN BUIOYKOBYIO
xene3y. Kak 3To oTpasurcs Ha UMMYHHBIX peakiusax? C kakuMu (OpMEHHBIMU
3JIEMEHTaMU KPOBHU CBS3aHbI 3TU HAPyLIEHUS?



OTBeT: Y 3KCIIepUMEHTAIBHBIX MBIIIEH HEe OYIET MPOUCXOIUTh
aHTuUreHHe3zaBucuMmas auddepenurponka T-mumdponnto. OTCyTCTBHE
aHTUTeHHe3aBucuMon auddeperurpoBku T-1uMpOUNUTOB MPUBEIET K
UMMYHOJICPUIINTY .

3amaua 96.

N3BecTHO, YTO MpHU JTyYEBOM MOPAKEHUHU OOJIbIIIE BCETO CTPAAaroT PyHKIIUH
KPaCHOT'O KOCTHOT'O MO3Ta, JKeJIyJOUYHO-KHUIIIEYHOTO TPAKTa U MOJOBBIX JKEJe3.
Kakue mopdomornueckre 0COOCHHOCTH COMMKAIOT 3T OPTaHbl B OTHOIICHHUH
YyBCTBUTEIBLHOCTH K paguanun?

OTBeT: DTH Oprasbl COMMKAET HATMIUE aKTUBHO ACIAIINUXCS KIIeTOK. Bo Bpems
JIeICHUS KJIeTKa HanboJiee YyBCTBUTENbHA K HEOJIaronmpusaTHBIM (hakTopaM, B TOM
YHUCJIe paguaIuu.

3anaya 97.

[Tpu nepecake 4y>KepOAHONW TKAHH B OPTaHU3ME PCIIUITUCHTA BO3HUKAIOT
3aIIUTHBIC PEaKIH, IPUBOIAIINE K THOEIN TpaHCIUIaHTaTa. Kakue KiaeTku
YYaCTBYIOT B PEaKIIUU OTTOP)KCHHS? B KaKuX opraHax peluIMeHTa U TC
00pa3yroTCs 3TH KICTKU?

OtBert: T-kuyuIephl, 00Pa3yOTCS B KPACHOM KOCTHOM MO3TE,
AHTUTCHHE3aBUCHMYIO TH(PPEPEHIIMPOBKY MPOXOAAT B TUMYCE,
AHTHTCH3aBHCUMYIO B JIMM(OUTHBIX 00pa30BaHUIX — TUMQOy3JIaxX, MUHIATHHAX,
CeJIe3eHKE.

3amayda 98.

B npenapare muToBUAHOM KeJe3bl POJLTUKYJIIBI COIEPIKAT MHOTO KOJUIOUA, B
pe3yJIbTaTe Yero uxX pasMephl yBeJIMUeHbl. TUPOIUTHI IIockue. Kakomy
(YHKITMOHATILHOMY COCTOSTHUIO OpTaHa COOTBETCTBYET TaKas KapTUHA?
OtBer: ['unotupeos.

3amayga 99.

ITIpu okpacke cpe30B xkenyaka U TOHKOW KUK ¢ nmomounpto [IIMK-peakuuu B ux
CJIU3UCTOM 000JIOUKE BBISIBJICHBI KJIETKH, OKPAIIEHHbIE B MAJIMHOBO-KPACHBIN
1BeT. Kak Ha3bIBatOTCA 3THU KIIETKH, 1€ OHU JIOKAIU3YIOTCS U KAKOM CEKPET OHU
BbIpa0aThIBAIOT?

OTtBeT: DTO CAU3UCTHIE KIETKU (MYKOLMTHI), BRIPAOATHIBAIOIIUE CIU3UCTHIN
cekpeT, KoTophlil BeisiBisieTcs npu LIIHMK-peaknun Ha nonucaxapuasl. B xenmyake
OHM HAXOJSATCS: B COOCTBEHHBIX ((PYHIATbHBIX), KAPAUAIBHBIX U MUJTOPUYECKUX
xKese3ax JKelyIKa, pacloloKEHHbBIX B COOCTBEHHO MIIACTUHKE CIM3UCTON
0005104KkU. CIIM3UCTBINA CEKPET BhIPA0ATHIBAIOT TAK)KE MOBEPXHOCTHBIE MYKOITUTHI
(KJETKM OTHOCIOWHOIO MPU3MATHYECKUTO JKEJIE3UCTOrO IUTEIHS,
BBICTHJIAOIIUE BCIO CIM3UCTYIO KEITYJAKa). B TOHKOM KHIIEYHUKH pEaKLUen Ha
MOJIMCaXapHU/bl BBISBIIAIOTCS OOKATOBUIHBIE KJIETKHU, PacloJlaraioliyuecs B
SMUTENUH CIU3UCTON 000710YKK. OHH BHICTHIIAIOT B OCHOBHOM BOPCHUHKHU
KHILIEYHUKA.

3amauga 100.
B nByx MukpormnpernapaTax OMOTICHITHOTO MaTepualia, B3SITOrO U3 pa3HbIX OT/ICIOB



KeENyKa, OOHAPYKEHBI CIEAYIOLINE MPU3HAKH: B OJHOM B jKeJle3aX CIM3UCTOM
000JIOUKH COIepKATCA MPEUMYIIECTBEHHO MYKOILIUTHI, B IPYTOM - HAOTIOAAI0TCS
MHOTOYHMCJICHHBIE TJIaBHbIC U TTapUeTalIbHbIE KIIeTKH. Kakue 3To oTaesnbl
xenyaka? Kakoi cekpeT BbIIEISIOT YKa3aHHbIE KISTKU?

Otger: [IpeuMy11eCTBEHHO MyKOLUTHI COJIEPKATCS B KapAUAIBHOM U
MUJIOPUYECKOM OTJIEaX KeTyIKa, MHOTOYUCIICHHbBIC TJIaBHbIC U TapUETAIbHbIC
KJIETKH cojiepKaTcs B PyHIAIbHBIX Keje3ax JTHS U Tea JKelyKa.



