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TectoBble 3aganus 1JI NPOXO0KIEHUSI POMEKYTOYHOM aTTeCTANNH

1) MexkieTouHoe COeIMHEHNUE SMUTEINOLUTOB KUIIEYHUKA, IPU KOTOPOM CIIOU
JBYX IJIA3MOJIEMM COJIMKEHBI /10 CIMSHUS UX YYaCTKOB, HA3bIBAETCS

A. IJIOTHBIM 3anMparIUM +

B. npocTeim

C. meneBsiM

D. necmocomoit

E. nonynecmocomoii

2) B coctaB ki1eTouHO MeMOpaHbl N3 Ha3BaHHBIX COCTMHEHUI MOTYT BXOJUTh BCE,
KpoMe

A. bochomunuaos

B. xonecrepuna

C. TTMK030aMUHOTJIMKAHOB +

D. 6enkoB-hepMeHTOB

E. 6enkoB-nepeHOCUYNKOB

3) CneuuduyHocTh GyHKIIUN OMOJIOTHYECKUX MEMOpaH o0ecreueHa
A. JIMIINIHBEIM COCTaBOM
B. moBepXHOCTHBIM 3apsJIOM
C. Genkamu U yriieBoJIaMH +
D. pH cpenpt
E. HackIlmeHneM cpebl KUCIOPOI0M

4) TIumeBapuTEIbHON BaKyOJIbIO B YKUBOTHOW KJICTKE HA3bIBAIOT
A. TUHOLIMTO3HBIN MY3BIPEK
B. nmu3ocomy
C. parocomy
D. cnuBmuecst parocomy ¢ JIM30COMOM +
E. octarounoe TenbIle

5) MeXKIeTOUHbI KOHTAaKT B BHUJAC IUIOMIAIKH, TJ€ CO CTOPOHBI ITUTOTLIA3MBbI
MMEIOTCS JIBE YIUIOMIEHHBIE 30HBI ¢ (PUOpMIIaMu, HA3bIBACTCS

A. ipocToe coeTuHEHUE

B. m1oTHOE coenmHeHne

C. necmocoma +

D. Hekcyc

E. cunarnc

6) MeXKIIeTOUHBIN KOHTAKT, IPH KOTOPOM B IIa3MOJIEMMaX UMEIOTCS HOHHBIC
KaHaJbIIbl, Ha3bIBAETCS

A.TIpocTOE COeTMHEHUE

B. nmnoTHOE coeauHeHne

C. necmocoMma

D. meneBoe coennuenue. +

E. cunarmc



7) OO1muM J1J1s BCEX KIECTOUHBIX MeMOpaH sIBJISICTCS
A. nunonpoTeniHoe CTpoeHue. +
B. cocraB nunmaoB
C. cocTtaB 0€JIKOB
D. ogrHakoBbIi NOBEPXHOCTHBIN DIEKTPUYECKHAN 3apsif
E. cocraB rimmkokanmkca

8) MeXKJIETOUHBIN KOHTAKT, MPU KOTOPOM IJIa3MOJIEMMBI IBYX KJIETOK COJTMKEHBI
Ha pacctosiHue 15-20 HM, Ha3bIBaETCS

A. IpoCThIM coelMHEeHUEeM +

B. mioTHRIM 3aniuparonium

C. necmocomoit

D. Hexcycom

E. cunancom

9) Auddysznas 6azodunus xapakTepHa A KIETOK
A. aKTUBHO CEKPETUPYIOIIUX OCIIKU
B. Monoapix pactymux +
C. akTHBHO CEKPETHPYIOITUX CITU3b
D. HakanIMBaIOUTUX JTATTHAIBI
E. uMeromumx pecCHUYKU

10) [InacTrHYATHINI KOMIUIEKC YYaCTBYET B PSJIE MPOLIECCOB, KPOME
A. oOpa3oBanus TM30COM
B. oOpa3oBanus OEIKOBO-TIOIMCAXAPUTIHBIX KOMITJIEKCOB
C. o0e3BpexxrBaHus iepeKucen +
D. HakomJIeHUS CEKPETOB
E. BeIBeicHUS CEKPETOB

11) Jlununer o6pa3yrorcs B
A. rimagkou DIIC +
B. rpanynspnoit JI1C
C. xomiuiekce I'onpmku
D. ru3ocomax
E. MmuToxonapusax

12) OT u30BITOYHOTO HAKOTUICHUS )KUPOB, YTIIEBOJIOB U META0OIUTOB KIETKY
MPEAOXPAHSIIOT

A. MUTOXOHJpUHU

B. rnagkas DIIC

C. rpanynspuas I11IC

D. xomiuiekc ['onbmxn

E. nuzocomer +

13) benku BHYTPUKIETOUYHBIX MEMOpPAH CUHTE3UPYIOTCS B
A. rpanynsapaoit IIIC. +
B. rmaakoi OIIC



C. xommiekce [ onpmku
D. mu3ocomax
E. sapeimkax

14) HoBble MUTOXOHAPUU 00Pa3yIOTCS B KJIETKE B
A. komruiekce ['onbmaxu
B. rmankoii O11C
C. rpanynsapnoii II1C
D. pesynbrare hparmMeHTaIIud MUTOXOHAPUNA +
E. pesynbTaTe darouurosa

15) HoBble 11eHTproIn niepe AeJICHHEM KIIETKH 00pa3yroTcs
A. TOYKOBAaHUEM MATEPHUHCKUX
B. myrem oOGpa3oBaHus MIPOIIEHTPHOIIM PSJIOM C MATEPUHCKON +
C. B xomruiekce I'onpxu
D. B rpanymsapuou O11C
E. B sapsimkax

16) MoHbl AeNOHUPYIOTCS B
A. rmagkon DIIC +
B. rpanymsapnoit SI1C
C. kommekce I onbmxu
D. nu3ocomax
E. nepokcucomax

17) CyObeauHauiisl pubocoM 00pa3yroTcs B
A. rnaakoit I11C
B. rpanymspnoit OI1C
C. xommiekce I oapku
D. sApBIIIKOBBIX OpraHu3aTopax +
E. pe3ynpTaTe mOYKOBaHUS UMEIOIIUXCS pHOOCOM

18) Yucio xpoMocoM B aHadaze B JUIIIOMTHOMN KIETKE COCTABIISET
A.n
B. 2n
C.4n +
D. 2c
E. 8n

19) SapeIIko - 3TO y4aCTOK XpOMOCOMBI, T1Ie 00pasyeTcs
A. n-PHK
B. p-PHK +
C. t-PHK
D. IHK
E. ATO

20) Hykseocoma - 310
A. pubocoma B COCTaBE MOTUCOMBI



B. xommexkc u-PHK ¢ 6enxom

C. netns [IHK Bokpyr MoJieKyJl TUCTOHOB

D. yuacrok IHK, cBs3annbiii ¢ PHK-monumepamu
E. Manas cyobenununa pubocomsl

21) B 30Hax nepBUYHBIX MEPETIKEK MUTOTHUECKUX XPOMOCOM HaXOSTCS
A. Tenomepsl
B. siApbIIKOBBIE OPTaHU3ATOPBI
C. KHUHETOXOpHI +
D. HyKI1I€OCOMBI
E. mopsr

22) CTBOJIOBBIE KJIETKU PA3IMYHBIX TKAHEH HaXOJATCS B IEPUOJIE
A .Gy .
B. G,
C.G;

D.S
E. muto3sa

23) Camast KOpOTKasl 10 BpEMEHU CTaJusl MUTO3a - 3TO
A. mpogaza
B. meradaza
C. anadaza +
D. tenodaza
E. 3urorena

24) Tpu HpU3HOIOTHIECKOil pereHepaliui B TKaHAX MOXKET MPOUCXOINTh BCE, KPOME
A. rubenu KIeTok
B. 0OHOBIEHNS BHYTPUKIETOYHBIX OpraHes
C. pa3MHOXEHUS KIETOK
D. momumuionausaiiu KJIETOK
E. usmenenus xapakrepa 1updepeHIupoOBKU KIETOK +

25) lerepMuHanus - 3To
A. yBenn4eHHe KOJIMUeCTBa KJIETOK B SOMOpHOTeHe3e
B. onpenenenne myTH pa3BUTHS KJIETOK Ha TEHETUYECKOM OCHOBE +
C. ctpykrypHoe uzmenenue JIHK xpomocom
D. o0bennHeHue KIETOK B CUCTEMY I UX CIIEHU(DUUECKOTO B3aUMOIEHCTBHUS
E.oGHOBIIEHHE KIETOYHOTO COCTaBa TKaHEH B OCTAIMOPHUOHAILHOM IEPUOIE

26) Ipouecc pyHKITMOHATBHON CHICITUATN3AIIAN KIIETOK, COTIPOBOXIAFOIITUICS
U3MCHEHUEM MX CTPYKTYPBI B 00YCIIOBICHHBIA aKTHBHOCTHIO ONPE/ICIICHHBIX TCHOB,
COOTBETCTBYET MTOHSATHIO

A. poudepanus

B. nerepmunanus

C. muddepennuponka +

D. mMeramnasus

E. anomnto3



27) Honsituto «{utonuddepeHimpoBkay COOTBETCTBYET COBOKYITHOCTD ITPOLIECCOB,
B X0J/I€ KOTOPBIX

A. IpoucxoauT 00OBEIMHEHHE KIIETOK B IIEJIOCTHYIO CUCTEMY

B. B KJI€TKax BO3HUKAIOT CTOMKUE CTPYKTYPHO-(PYHKITMOHATbHBIC N3MECHECHHS,
BEJIyIIUE K UX CIECIUaIN3aINN +

C. Mex 1y KJIeTKaMH BO3HUKAIOT KOHTAKTHI, 00ECIIEYMBAIOIINE UX B3aHMOICHCTBHE

D. B Tene sMOpHOHA MOSBIISIOTCS TKAHEBBIC 3aUaTKH

E. nabmroiatoTcst peakTUBHbIE U3MEHEHUS MU PepeHIIMPOBAHHBIX KIETOK U
TKaHeH

28) Muddepon - 310
A. P MOpHOHATBHBIN 3a4aTOK TKAaHU
B. HaumeHbIIas eIMHUIIA CTPOCHHUS JKUBOTO opraHusma
C. COBOKYMHOCTP KJIETOK, COCTABJISIONINX B TKAHU JTHHUIO AU HEPEHITNPOBKA
D. COBOKYMHOCTH BHICOKOCTICITHATU3NPOBAHHBIX KIETOK
E. opranoun kietku

29) MuddepoH cocTaBistoT KIETKH
A. TOJBKO CTBOJIOBBIC
B. crBonioBbIe M nudPepenumpyrommecs
C. Tonbko muddepeHnupoBaHHbIe +
D. cTtBosOBBIC, MH(hEpEeHITUPYIOMUECS, 3peTbie
E. nuddepenmupyromuecs u 3peinsie

30) Onpenenenre «COBOKYITHOCTD KJIETOK, UMEIOIINX 000N OOIIMIA JIJIsT HUX
MIPU3HAK» COOTBETCTBYET IMOHITHIO

A. TKaHb

B. knerounas momymsius +

C. xJIoH

D. TkaHeBBIN THII

E. knetounslit nuddepon

31) CoBOKYIHOCTbH KJIETOK, 00JIaJalOIIUX CIIOCOOHOCTBIO K TTpoaudepanuu u
SBIISIFOLLUXCSI ICTOYHUKOM OOHOBJIEHHUS TKaHU, COOTBETCTBYET MOHSATHUIO

A. mubdepon

B. ructuon

C. xoH

D. pennukon +

E. xam6uit

32) 1y1s1 CTBOJIOBBIX KJIETOK XapaKTEpPHO BCE, KpOME
A. 1eTepMHHHPOBAHBI B COOTBETCTBHH C ITPOTPaMMO pa3BUTHUS TKAHH
B. MOTryT OBITh IUTFOPH- U YHUTIOTCHTHBIMU
C. yCTOWYUBHI K JCHCTBUIO MOBPEXKAAIONTNX (PAaKTOPOB
D. crnoco6HbI k crienupUIecKuM CUHTE3aM +
E. cmocoOHBI ymuTenbHO ocTaBaThesl B GO mepuoe



33) Keitnonsl - 310
A. TkaHecienMpUUECKHe BEIECTBA, CHHTE3UpyeMble TudPpepeHIupOBaHHBIMU
KJIETKaMHU ¥ TOPMO3SIIKE Pa3BUTHE UX MPEAIIECTBEHHUKOB +
B. anement crpoenns JJHK
C. cnenuduueckne 6K, BXOIAIIUE B COCTAB XPOMOCOM
D. xrnero4Hble BKIIOYCHUS
E. xmeTounblie oprasesuisl

34) IlomsipHOCTP KIJIETOK B SMUTEIHSIX OMPEACIICTCS
A. HaTMYMeM MEXKIIETOUYHBIX KOHTAKTOB Ha JIaTepalibHON MeMOpaHe
B. nanuyHom 6a3anbHON MeMOpaHbI
C. BBICOKOI CTIOCOOHOCTBIO K pereHepaIun
D. nmorpaHu4HbIM MOJOKEHUEM TKaHH +
E. crtocoOHOCTBIO K CEKpEIu

35) Dnurenuu UMEIOT BCE MPU3HAKU, KPOME
A. IOrpaHUYHOTO TTOJIOKEHUS
B. 6azanbHOI MeMOpaHBbI
C. cmocoGHOCTH (POPMUPOBATH TLTACT
D. Hu3K0i#1 cHIOCOOHOCTH K OOHOBJICHHIO +
E. HOASpHOCTH SMUTEIUOIIUTOB

36) B snuTenuu KJIeTKU COEIUHSIOTCS BCEMH KOHTaKTaMu, KpoMe
A. necmocom
B. HekcycoB +
C. cunaricoB
D. uHTEepauruTanmii
E. 3amMbIKaTeIbHBIX TIACTUHOK

37) PecHuTyatble KJIETKH €CTh B COCTABE AIUTEIMS Psiia OPraHOB, KPOME
A. O6poHXOB
B. BRIHOCAIIMX KaHAIBIEB AUYKA
C. aieBo10B
D. xaHayplieB NOYKH
E. co6cTBEHHO HOCOBOII MOJOCTH +

38) B kieTkax OecTsIero ciiosi MHOTOCJIOWHOTO TIJIOCKOTO OPOTOBEBAIOIIETO
ATUTENHSI IPOUCXOTUT

A. cuHTe3 IIMKO3aMUHOTJIMKAHOB

B. popmupoBanue snenrna

C. nmponudepanus +

D. HakomieHue MeJlaHUHA

E. dopMupoBanue kepaTornajinHa

39) KamOuanbHbIMU KJIETKAMU B MHOTOPSITHOM SITUTEIINN TPAXCH SBIISIOTCS
A. GazaibHO-3E€pPHUCTHIE
B. niuHHBIE BCTAaBOYHBIE
C. mepriaTenpHbIC



D. OoxamoBUIHBIE
E. xopoTkue BcTaBOYHBIC +

40) OTIMYUTENHFHBIM IPU3HAKOM TEPEXOHOTO SMUTENUS IPU CPABHEHUH C APYTUMU
MHOTOCIIOMHBIMU SMUTETUSIMH SIBISECTCS

A. GonpIas ToJMIIMHA

B. cmocoGHOCTH TpaHCc()OPMHUPOBATHCS B OJJHOCTOMHBIIHI

C. HanM4Ke B MOBEPXHOCTHOM CJIO€ KPYIHBIX KJIETOK C OKPYTIBIMH SIpaMHu +

D. Oonblioe 4yucio AETSIMXCs KJIETOK B 0a3aJbHOM CJI0€

E. Hamm4ue B MOBEPXHOCTHOM CJIO€ MJIOCKUX KIIETOK C
NaJIOYKOBHIHBIM SIPOM

41) HeittpoduiabHble TpaHyIOMUTHI HAXOAATCS B KPOBOTOKE OKOJIO
A. rona
B. 8-12 gyac +
C. mecsma
D. 120 gaent
E. 1 gac

42) I'panyibl 503UHO(DMIHLHOTO TPAHYJIOIUTA COACPKAT BCE IEPEUUCICHHOE, KpOME
A. ructamMuHa3bl
B. ocHOoBHOTO Oeinka
C. mepokcuaassl
D. ruaponutuyeckux (pepMeHTOB
E. ructramuna +

43) 3epHUCTO-CETYATBIE CTPYKTYPHI B PETUKYJIOIUTAX SBIISIFOTCS
A. octaTkaMu puOOHYKJICONPOTEUIOB +
B. ocrarkamu JIHK
C. rpanynamu reMorio0nHa
D. mukpotpyboukamu
E. Mmukpodunamentamu

44) I'enapvH ¥ TUCTaMHUH COJEPKATCS B TpaHyJiax
A. velitpoduiion
B. 6azodwios +
C. ro3uHOpUIOB
D. MoHOUHTOB
E. TpoMOo1TOB

45) Peuenropsl k uMMmyHorno0ynuHam IgE numerot
A. HelTpoduibt
B. 203uHOG MBI
C. 6azodubl +
D. aumdoruTs
E. MmoHOIIUTEI

46) 1515 Bcex TEMKOLUTOB XaPAKTEPHO BCE, KPOME



A. ctoCOOHOCTH K CaMOCTOATENLHOMY JIBUKEHHUIO
B. yyacTus B 3alIUTHBIX peaKIMIX

C. GbyHKIMOHUPOBAHUS B TKAHIX

D. cnmocoOHOCTH K (haronmuTosy +

E. nanuuus snapa

47) CpIBOpPOTKA KPOBU OTIMYAETCS OT MJIa3Mbl OTCYTCTBUEM
A. 3pUTpPOIIUTOB
B. TpombGoniuToB
C. anTuTen
D. anpO0yMuHOB
E. dubpunorena +

48) [ToBepXHOCTHBIE UMMYHOTJIOOYJUHBI BBITIOIHSIOT POJIb PEIIEITOPOB K
aHTUTEHAM Y

A. T-nrumdounton
B. B-nmumdonuTos +
C. MOHOIITOB

D. weittpoduiion

E. 6azoduios

49) CoenuHUTEIbHBIE TKAaHU PA3BUBAIOTCS 13
A. sHTOIEPMBI
B. crtanxaoToMa
C. Me3eHXUMBI +
D. skromepmbl
E. cerMeHTHBIX HOXKEK

50) [Tpon3BoAHBIMH HEPBHBIX TPEOHEH SBISIOTCS
A. maGpouuTsl
B. Menanomute! +
C. aaunouHThI
D. ¢ubpobnactsl
E. masMonutel

51) V3 MOHOIIMTOB KPOBH 00pa3yroTCs
A. mnazmorieunsl
B. agumonmTel
C. pubpobaacTs
D. makpodaru +
E. naGpomutsi

52) CtyneHuctas COSJMHUTENIbHAS TKAaHb BXOJUT B COCTAB
A. mynoBuHsI +
B. xopuona
C. amHMOHaA
D. xenTo4yHOTO IMy3BIpHKA
E. annanTouca



53) TpancnopTHO-TpodHrUeckass PYHKIHSI COSTUHUTEIBHON TKaHH 00eCIICUnBaeTCs
A. XOJUTareHOBBIMHU BOJIOKHAMH
B. agunonmmramu
C. amacTuuecKuMH BOJIOKHAMH
D. mnazmoruramu
E. amopHBIM KOMITOHEHTOM MEXKJIETOYHOTO BEIIecTBa +

54) B pa3BuTHH aJNIEPTUYECKUX PEAKIUI BEAYIIYIO POJIb HTPAIOT
A. aIUTIOLIUTHI
B. mabporuts! +
C. MeTaHOIIUTEI
D. ¢ubpouutst
E. makpodaru

55) CoemquHUTENbHBIC TKAHU BBITIOTHSIOT BCE (DYHKIIMH, KPOME
A. BHemIHero ooMeHa +
B. 3ammurHOM
C. Tpoduueckoit
D. mractuueckoit
E. onopHoii

56) B TerionpoayKiuyu y HOBOPOXKICHHBIX aKTUBHO YUaCTBYET
A. Genas xxupoBas
B. perukynspnas
C. nurmMeHTHas
D. cnusucras
E. Oypas xupoBas +

57) Ilpsimoii ocTeoreHe3 HAUMHAETCS C
A. o0pa3oBaHHs 0OCCEOMYKOUIA
B. oOpa3zoBaHust KOCTHBIX 0aJlOK
C. pa3Butus nepuocta
D. oOpa3oBaHus OCTEOr€HHOTO OCTPOBKA +
E. 006pazoBaHusi KOCTHBIX MJIACTUH

58) Petukynodubpo3HyI0 KOCTHYIO TKaHb Y B3POCIOTO YEJIOBEKAa MOXKHO BCTPETUTD
A. B sniuduzax TpyOUaTHIX KOCTEH
B. Ha MecTe uepenHbIX MBOB +
C. B MEXKITO3BOHOYHBIX JIUCKAX
D. Ha cycTaBHBIX TOBEPXHOCTSIX
E. B nnadu3zax tpyOoUaThIx KocTeu

59) K nuddepoHy MeXxaHOIIMTOB KOCTHOM TKAHW OTHOCSITCS BCE IMEPEUMCICHHBIC
KJICTKH, KPOME

A. CTBOJIOBBIX OCTEOIE€HHBIX

B. mMoycTBOIIOBBIX CTPOMAIbHBIX

C. octeobaacToB



D. ocreokmactoB +
E. ocTeonuron

60) CtpykTypHO-GYHKIIHOHATHHAS €AMHHUIA TOHKOBOJOKHUCTOW KOCTHOW TKAHH
A. ocTeoH
B. xomnarenoBoe BOJIOKHO
C. ocreorut
D. ocreobmacT
E. xocTHas miacTuHka +

61) CtpykTypHO-(DYHKIIMOHATIbHAS €IMHUIIA KOMITAKTHOT'O BEIIECTBA KOCTH
A. oCTEeOoH +
B. kocTHas miacTUHKa
C. xo1areHoBO€ BOJIOKHO
D. ocreobmact
E. octeonur

62) Knaccudukaius XpsIeBblX TKaHEH OCHOBAHA Ha
A. 0COOEHHOCTSIX CTPOECHUS KIIETOK
B. konnuecTBe KIETOK
C. UCTOYHMKAX Pa3BUTHUS
D. 0coOeHHOCTSIX OpraHU3ali MEKKIETOYHOTO BEIECTBA +
E. nokanuzauuu B opraHusme

63) PocT kocTH B ITMHY 00ecTieunBaeTCs
A. mepuoctom
B. sugocrom
C. ouduzapHO# MIACTUHKOMN +
D. snuduzom
E. nuadpuzom

64) Pa3BuTHE KOCTH Ha MECTE XPsIa HAUNHACTCS C
A. IepuUxXOHAPATILHOTO OKOCTEHEHHUS +
B. 2HXOHIpaIbHOTO OKOCTCHEHUS
C. pa3pyuieHus XpsIieBoi MOACIIN
D. oxoctenenus snudusa
E. oOBI3BeCTBIICHUS XPSIICBON MOICIIH

65) IlonepeuHomnonocarasi CKeJIETHAsI MBIIIIEYHAs TKAaHb XapaKTEPU3YETCS BCEMHU
MpU3HAKaMH, KPOMeE
A. HaTMYHsI POCIIOEK COSAUHUTEIIPHON TKAaHH MEXKTY MBIIIEYHBIMH ITyIKaMU
B. cmocoOHOCTH K COKpAIEHUIO
C. HamMuus MOTOPHBIX OJIsIIEK +
D. KJ1eTO4HOTO CTpOCHHUS
E. Hann4us KIeTOK-CaTeJUIUTOB

66) OcHoBHBIM MOP(HOGYHKIIMOHATBHBIM CBOMCTBOM IJ1aJIKOM MBIIIEYHON TKAHU
SIBIISICTCSI



A. pazHoOOpa3ue KJIETOUYHBIX (HhOpM

B. xopor11o pa3BuTOE€ MEKKIETOYHOE BEILIECTBO

C. cnocoOHOCTH K ATUTENbHOMY (0€3 3aMETHOTO YTOMJICHHSI) COKPAILIEHUIO
D. Hanmuuue KJIeTOK-CaTeJUITUTOB +

E. crtocoGHOCTB OCYIIECTBIIATH OOMEHHBIE PEAKIINH U MOAEP>KUBATh TOMEOCTa3

67) Jlns riiagkoi MbIILIEYHON TKAHU XapaKTEPHO BCE, KPOME
A. KJIETOYHOTO CTPOEHHUS
B. cmoco6HOCTH CUHTE3UPOBATh TTIMKO3aMUHOTIMKAHbI, KOJIJIAr€H, 3JIAaCTUH
C. Hasnimyust 0OJIBIIOTO KOJIMYECTBA HEKCYCOB
D. Hanmuuus 1BUraTeNbHbIX KOHIEBBIX IUIACTUHOK (MOTOPHBIX OJISIIEK)
E. cmocoGHOCTH K penapaTUBHON pereHepanuu +

68) CepaeuHas MplllieyHasi TKaHb MPOSIBIISIET CXOJCTBO CO CKEJIETHOM MBIIIEYHON
TKaHbIO M0 BCEM IPHU3HAKAM, KpOME

A. HanM4Ms COEMHUTENBHOTKAHHBIX MTPOCIOCK MEXAY ITyUYKaMu

B. 00unbHOI BacKyIsipu3anuu

C. nonepe4yHonoi10caToi UCYEPUYEHHOCTH

D. xmerodHoro crpoeHus +

E. okcuduianm capkoriazmsl

69) HeitpoMenuaTopoM B JBUTATENbHBIX (9()PEKTOPHBIX) HEPBHBIX OKOHYAHUSX
CKEJIETHOW MYCKYJIaTyphl SIBISIETCS

A. HOpagpeHaIuH

B. cepoTonun

C. aneTmiixoaud +

D. ampenanun

E. raMmma-amMuHOMACTISTHAST KUCIIOTA

70) YyBCTBHUTEIbHBIC HEPBHBIC OKOHUAHUSI B MBIIIIAX 3aKaHYHBAIOTCS
A. B HEpBHO-MBILIIEYHBIX BEpeTeHax +
B. Ha capkonemMMme nonepeyHonoa0caToro BOJIOKHA
C. B MOTOpHBIX OJIsIIIKaxX
D. B ocsizaTenbHbIX TEIbLAX
E. B ulacTHHYATBIX TENbIAX

71) K kakoMy r'HCTOT€HETUYECKOMY THITY OTHOCHUTCSI CEpAEYHAsi MbIILIEYHAs! TKaHb
A. ME3eHXUMHOMY
B. snunepmansHOMy
C. "eifpanbHOMY
D. nenomuueckomy +
E. comatnueckomy

72) CapkoMepoM Ha3bIBAIOT y4aCTOK MUOGUOPHUILIIBI MEXKTY
A. Me3odparmamu
B. 3onamu "H"
C. renopparmamu +
D. muckamu "N



E. nuckamu "A"

73) "Z" momocku capkoMepoB 00eCIICYHBAIOT
A\.. CBSI3b MUO3MHOBBIX HUTEH OJHOTO CapKoMepa
B. CBsI3b MMO3WHOBBIX HUTEH COCETHUX CApPKOMEPOB
C. CBsI3b aKTMHOBBIX HUTEW OHOTO cCapKoMepa
D. cBs3b aKTMHOBBIX HUTEH COCETHUX CAPKOMEPOB +
E. cBsI3p MEXTy aKTHHOBBIMU M MHO3WHOBBIMH HUTSIMHU OJTHOTO CapKoMepa

74) Ilpu3HakoM HayaBIICHCS CHIEIMATN3allMd HEPBHBIX KIIETOK CIEAYyeT CUUTATh
A. nosiBJieHUE B IUTOIIa3ME MYyYKOB HEUPOPUIAMEHTOB U HEUPOTpyOOUeK +
B. pa3Butue nuzocom
C. pa3BUTOCTh TPAHYJISIPHOM ITUTOILIA3MATHYECKOM CeTU
D. nosiBneHue B UTOMIIa3Me TUIACTUHYATOTO KOMITJIEKCa
E. mosiBiieHre MUTOXOHIpUIA

75) J1ns MUETMHOBBIX HEPBHBIX BOJIOKOH XapaKTEPHbBI BCE MMPU3HAKHU, KPOME
A. 0THOTO OCEBOTO IWJIMHPA
B. HECKOJIBKMX OCEBBIX LIWJIMHIPOB +
C. y37I0BBIX IEPEXBATOB
D. nelipoduiameHToB
E. nemMonuroB

76) Heitpouut, A€HAPUTHI KOTOPOTO 0OPa3yIOT MBIIIEYHbIE BEPETEHA, 110 HYHKIIUN
OTHOCHTCS K

A. HEelipoceKpeTOpHOMY

B. nBurarensHomy

C. acconmaTiBHOMY BO30YXKIar0IIEeMy

D. uyBcTBUTENBHOMY +

E. acconmatuBHOMY TOPMO3HOMY

77) Helipornusi, BEICTHIAIONIAS COCYUCTBIE CIJICTEHUS JKEITy0UYHOT0 MO3ra
CIIMHHOMO3TOBOM KaHaJji, 00pa3oBaHa

A. IpOTOIIa3MaTHUYECKUMH aCTPOLIUTAMU

B. snennuMormramu +

C. BOJIOKHUCTBIMH aCTPOITUTAMU

D. onuroneHIporInonuTaMu

E. Mukporiauonuramu

78) B nporieccax gereHepaliy U pereHepaiyi HepBHBIX BOJIOKOH OCHOBHAS POJIb
TIPUHAICHKUT

A. DIIeHIUMOLIUTaM

B. BOJIOKHUCTBIM acTpoIuTaM

C. mpoTormiazMaTayeckuM acTpoIuTam

D. Heitponemmonutam +

E. Muxkporiuu

79) HelipounThl, aKCOHBI KOTOPBIX OOPa3yIOT JBUTATENIbHBIE OKOHUAHUS B TJIAAKOM



MBIILIEYHON TKAHU, PACIOJIaraloTcs B
A. mepegHUX porax CIMHHOIO MO3ra
B. OOKOBBIX porax CHMHHOTO MO3ra
C. 3aaHUX porax COMHHOTO MO3ra
D. BereraTMBHBIX FaHINIMSX +
E. cMHHOMO3TOBBIX FaHIIIHSIX

80) Jlnst HepOMBIIIIEYHOT'O CHHAIICA XapaAKTEPEH MEIUATOP
A. alleTWIXOJIMH +
B. Hopanpenanux
C. cepoToHUH
D. ramma-amuHOMacIsiHasi KUCIOTA
E. rucramun

81) OgHocTOpOHHEE MPOBEICHUE HEPBHOTO UMIYJIbCA B 00JIACTU CHHATICA
OInpeaensieTcs
A. cuctemoil HelpopuOPMILT U HEUPOTpyOOUeK +
B. HaslMumeM MUTOXOHIPHIA
C. akcomna3MaTu4ecKuM TOKOM BEIIECTB
D. nHanuumem peuentopHoro 0enka Ha NOCTCHHANTHYECKOW MeMOpaHe
E. HanuuneM rivanbHbIX KIETOK

82) B cnimHaNBHBIX TAaHTJIMAX MPUCYTCTBYIOT BCE TIEPEUUCICHHBIE CTPYKTYPBI, KpOME
A. 1eMMOIIUTOB
B. kamcybl
C. JT0)XKHOYHHUITOJISIPHBIX HEHPOILIUTOB
D. kneTok-careaanToB
E. cunarncoB +

83) AccounaTuBHbIE CUMITATUYECKHE HEUPOHBI CIMHHOTO MO3ra 00pa3yroT sSpa B
A. mepenHux porax
B. nepeanux kaHatukax
C. 3agHux porax
D. 6okoBbIX porax +
E. 60KOBBIX KaHATHKAX

84) UyBCTBUTEIbHBIE HEUPOIUTHI JIOKAITU3YIOTCS B
A. ciMHAJIBHBIX TAHTIUSAX +
B. nepudepuuecknx HepBax
C. mepemHHUX KOpeIIKax CIIMHHOTO MO3Ta
D. cnuHHOM MO3Te
E. mapaBepTeOpanbHBIX TaHTIIUAX

85) Msirkast u mayTuHHasi 000JIOYKH CITMHHOTO MO3Ta Pa3BUBAIOTCS U3
A. COMUTOB M€30IepPMBI
B. HepBHOI TpyOKHU
C. HepBHOrO TpedHs +
D. comatomieBpsl



E. CILNIAHXHOIIJICBPHBI

86) Bce nepeuncieHHble OTPOCTKH HEPBHBIX KJIETOK MUEIIMHU3UPOBAHBI, KPOME
A. aKCOHOB HEHPOLIUTOB CIIMHAJIBHBIX FAHTJIMEBR
B. aKkcOHOB MOTOHEHPOHOB MEPEAHUX POTOB CIUHHOIO MO3ra
C. akCOHOB MOTOHEHPOHOB BEr€TaTUBHBIX TAHTJINEB +
D. neHapuTOB HEHPOLUUTOB CIIMHAIBHBIX TAHTJIUER
E. akcOHOB BereTaTuBHBIX HEHPOHOB OOKOBBIX POTOB CIIMHHOTO MO3Ta

87) JlpuraTenpHble HEHPOLUTHI CIMHHOTO MO3ra 00pa3yloT sijipa B
A. 3a1HUX porax
B. nepennux porax +
C. mepenHUX KaHATUKaX
D. 60okoBBIX porax
E. 60KOBBIX KaHATUKAX

88) HepBHble raHIIMu pa3BUBAIOTCA U3
A. TaHTTTMO3HOM MIIACTUHKY +
B. myameBoro ciost HepBHOU TPyOKHU
C. xpaeBoii Byasu
D. M03roBeIX my3bipei
E. HelipoMe3eHXUMBbI

89) HelipoluThl CHUHAIBHBIX FTAHTJIUEB OKPYKEHBI
A. BOJIOKHUCTBIMH aCTPOIIUTAMH
B. mia3maTuyeckuMu acTpoluTaMu
C. oIUroieHIPOTINOUTAMH +
D. mukpornuei
E. snegnuMorinramu

90) Petuxynsipayto ¢hopMaluio TOJIOBHOIO MO3Ta COCTABJISIOT HEHPOHBI
A. bunosspHbie
B. nupamunbie
C. NTOXKHOYHHUTIOISIPHbBIE
D. mynprunonsipusie +
E. HelipocekpeTopHbie

91) B Mo3keuke BO30YXI€HHE OT MOXOBUIHBIX BOJIOKOH K TPYIIIEBHIHBIM KIIETKAM
nepeIarT

A. Kop3uHYaThIE KIETKH

B. xnerku 'onpmxn

C. kJIeTKu 3epHa +

D. 3Be3quarbie KIETKH

E. BepeTeHOBHIHBIE KIIETKU

92) HuwxHuE OJIMBBI TPOJOITOBATOTO MO3Ta 00Pa30BaHbI
A. apdepeHTHBIMU HEPBHBIMHU BOJIOKHAMH
B. s pepenTHRIMU HEPBHBIMU BOJIOKHAMU



C. MOTOpPHBIMHU HEHPOITUTAMU
D. accounaTUBHBIMU HEUPOLIUTAMH +
E. 4yBCTBUTEIIBHBIMU HEMPOLIUTAMU

93) DddepeHTHBIC ITyTH B KOPE MO3KEUKA HAUMHAIOTCS C KICTOK
A. mupaMuaHbIX
B. rpymeBuanbIx +
C. KOp3UHYATHIX
D. 3Be3auarnix
E. knerok 3epeH

94) BHyTpeHHHMI CJIOM KOPBI MO3)KE€UKa Ha3hIBACTCS
A. monumopHbIM
B. MonekymnsipHbIM
C. nupaMuHBIM
D. ranrnmoHapHbIM
E. 3epauctsim +

95) Jlazsiiuie HEpBHBIE BOJIOKHA B MO3KEUKE 3aKaHUUBAIOTCS Ha
A. TpyIlIEBUAHBIX KJIETKaxX +
B. KOop3uHYATHIX KJIETKAX
C. 3Be314aThIX KJIETKaX
D. knerkax I'ompmxu
E. xierkax 3epHax

96) Cpennuii cioil KOpbl MO3KEUKa Ha3bIBACTCS
A. monmumopHEIM
B. MonekynspHbIM
C. mupamMuIHBIM
D. ranrnmoHapHbIM +
E. 3epaucteim

97) IloBepXHOCTHBIH CJIOM KOPHl MO3KEUKa HA3bIBACTCS
A. nonmumophHbIM
B. monekynspHbiM +
C. mupaMuTHBIM
D. ranrnmoHapHsIM
E. 3epHucThiM

98) Xpycranuk oOpazoBaH
A. STIUTeNTHAIEHBIMU KJIETKaMH +
B. KoyTareHOBBIMH BOJIOKHAMU
C. amacTU4eCKMMH BOJIOKHAMHU
D. amopdubIM BelecTBOM
E. rmagkoMbIeYHBIMHU KJIIE€TKAMH

99) IluTanue poroBUIIbl OCYLIECTBISAETCS
A. 13 COOCTBEHHBIX KPOBEHOCHBIX COCY/IOB



B. 3a cuer nuddy3un U3 KUIKOCTU MEpeHEH KaMephl Ti1aza +
C. 3a cuer auddy3un U3 )KUIKOCTH 3aTHEH KaMephI I1a3a

D. u3 numdaruyeckux cocya0B

E. u3 cine3Hou )KUAKOCTH

100) OTTOK BOASHUCTOM BJard U3 NepeaHel KaMepsl ria3a MpoOUCXOIHT B
A. BEHBI palyKK1
B. BeHbI poroBuiibi
C. BEHO3HBII CUHYC CKJIEpHI +
D. crexioBugHOE TENIO
E. BEHBI peCHUYHOIO Tea

101) B panyxHo# 000J104KE MBIIIIIBI CYKUBAIOLIUE U PACILIUPSIOIINE 3padOK
pacrojararorcs B

A. mepenHeM 3MUTETUN

B. Hapy>XKHOM MOTpPaHUYHOM CJIO€

C. cocymucrom cioe

D. BHyTpeHHEM MOTPaHUYHOM CJI0€ +

E. murMeHTHOM >mHTETNH

102) I'magikue MbIIIBI pagy>KKU U PECHUYHOTO TeJla OTHOCATCA K
TMCTOT€HETUYECKOMY THITY

A. Me3eHXUMHOMY

B. siunepmansHOMY

C. nelipasibHOMY +

D. nemomuueckomy

E. comatnueckomy

103) McTOYHMKOM pa3BUTHS CETYATKU U 3pUTEIBLHOTO HEPBA SIBISIIOTCSA
. DKTOZEpMa

. DHTOZIEpMA

. HepBHas TpyOka +

Mme3onepma

. ME3EHXHMa

Moo m>

104) OcHOBHOM B/l IJTMK B COCTABE CETYATKHU
. DTICHIUMOLIUTHI

. OJIUTOACHIPOIATHI

. BOJIOKHOITOJJOOHBIC TJTHAIbHBIC KICTKH +
. MHKpOTJIHUS

. MAHTHMHBIE TITHOIUTHI

mOoOOm>

105) bapabGaHnHas mepenoHKa COCTOUT U3 BCEX JIEMEHTOB, KpOME
. MHOT'OCJIOMHOT'0O MJIOCKOTO IUTEIINS

. OJHOCJIOMHOTO INIOCKOT'O AIIUTEINS

. KOJJIAr€HOBBIX U DJIACTUYECKUX BOJIOKOH

¢budpobdiacToB

. XpsIIIEBBIX KIIETOK +

mooOw>»



106) CeHnCosnuTenragbHble KIETKA OPraHOB YyBCTB I1EPENAIOT NH(DOPMALIHIO
HEPBHBIM KJIETKaM ITOCPEICTBOM

A. HekcycoB

B. menuaropos +

C. ropmMoHOB

D. ¢depmentoB

E. HekcycoB u MmeauaTopoB

107) YuTKoBBIH KaHAJ IIEPEIIOHYATOTO JIJAOMPUHTA BBICTIIAH AITUTCIIHEM
A. OTHOCJIOMHBIM IUIOCKHAM +
B. MHOTOCI0MHBIM
C. MHOTOPSITHBIM MepIaTeIbHBIM
D. me3orenuem
E. oqHOCIOMHBIM KaEMYATHIM

108) IlepBblii 4YyBCTBUTENbHBIA HEHPOH CIYXOBOTO aHAIM3aTOPa PACIIOJIOKEH B
A. ciupaibHOM Oprase
B. cnupansHoM ranriuu +
C. sapax cTBOMA
D. runoranamyce
E. xope 60ab1KX nomymapui

109) OronuToBa MeMOpaHa ¢ KpucTaiiaMu KapOoHaTa KaJbIusl TOKPHIBAET
IIOBEPXHOCTh

A. ammynspHoro rpe6erika

B. cniupansHoTro oprana

C. COCOUYKOB SI3bIKA

D. peuenTopHoro nsitHa +

E. BecTuOynsapHoii MeMOpaHbI

110) AddepeHTHOEC HEPBHOE BOJIOKHO BKYCOBOM MOYKH 3aKaHYUBACTCS Ha
A. o Iep)KUBAIOIINX SITHTEIIUOUTAX
B. 6a3anbHBIX AITHTETUOIUTAX
C. CEHCOpHBIX dMUTETUONHTAX +
D. 6a3zanpHOI1 MeMOpaHe
E. BKycoBoli siMke

111) Bo BKYCOBBIX MOYKaX 3aJHEH MOBEPXHOCTH S3bIKa OOHAPYKEH PELCITOPHBIH
Oenok

A. cagKouyBCTBUTEIBHBIN

B. KMCII09yBCTBUTEIIBHBIN

C. rOpbKOUYYBCTBUTEIBHBIN +

D. coyieHOYyBCTBUTEIBHBIM

112) CokpatutenbHasi peCHUYKA KHHOIMJIMS PACIIONIaraeTCsl Ha Hapy>KHOM
MTOBEPXHOCTHU
A. BOJIOCKOBOI CEHCOPHOM KJIETKU CIIUPATILHOIO OpraHa



B. B0JIOCKOBOI CEHCOPHOU KJIETKU aMITyJISIpHOTO rpedenika +
C. HelipoceHCOpHOI 0O0OHATEIBHOU KIETKU

D. noanep>XuBarOIMX SMUTEIUOILIMTOB

E. BKyCOBBIX 3MIUTEIMOLIUTOB

113) K MUKpOLMPKYIATOPHOMY PYCILy OTHOCSTCS BCE COCYAbI, KpOME
A. aprepuii +
B. Benyn
C. reMoKanuuIsipoB
D. anactomo30B
E. mumdoxanmnspos

114) B cTenke apTepuii 371aCTHUYECKOTO TUIIA HET
A. TIaKuX MUOITUTOB
B. anactudeckux MmemOpan
C. pmacTH4eCKHuX BOJIOKOH
D. ucyepyeHHBIX MHOITUTOB +
E. dpubpobnacros

115) B pacuiennenun 6a3ainbHON MeMOpaHbl CTEHKH KalJLUIIPOB pacIoiararoTcs
A. MUOITATEI
B. mepurutsr +
C. ¢ubpobaacTs
D. aagBeHTUIIMATBHBIC KICTKU
E. nunonutsl

116) @yHKUHMSIMU COCYI0B MUKPOLUPKYISATOPHOTO PycCiia SBJISIIOTCS BCE, KPOME
A. oOmena
B. perynupoBanusi KpoBoTOKa
C. nemoHMpoOBaHUs KPOBH
D. apenaxka TKaHEBOU KUIKOCTU
E. noaaepskanus HOHHOTO cOCTaBa KPOBH +

117) Ilpn BO3pacTHBIX U3MEHEHUSIX CTCHKH apTepUH UMEET MECTO BCE, KPOME
A. ee yniioTHeHuUs
B. Hakoruienust cynb(haTHpOBaHHBIX TJIMKO30AMHUHOTJIMKAHOB
C. yTomimenus 31acTUIECKUX MeEMOpaH +
D. HakomieHus xonecteprHa
E. yTonienus KoiareHoBbIX BOJIOKOH

118) B cTenke apTepHroJibl HET
A. bHIoTEINA
B. BHyTpeHHelH 371acTHYECKON MEMOpaHBI
C. nepunura +
D. rmagkux MUOIIMTOB
E. ppIxji0¥ COEIMHUTETBHON TKAHU

119) B creHke aopThl HET



A
B.
C.
D.
E.

DHAOTEIUA

NOJIPHIOTEINAIBHOTO CJIOS

BHYTPEHHEH 3J1aCTUYECKON MEMOpPAHBI +
OKOHYATHIX 3JJACTUYECKUX MEMOPAH

IVIAIKAX MUAOLIUTOB

120) B cTeHke KpOBEHOCHOTO Kanmuisgpa HET

A
B.
C.
D.

E.

121)

HIOTEIHUS

0a3anbHON MEMOpaHbI
NIEPUIIATA
aJIBCHTHIIMATILHON KIICTKU

CTPOTHBIX (PMIIAMEHTOB +

B ma3ske KpaCHOT'O KOCTHOI'O MO3I'da MOKHO Pa3JIMYUTDh Pa3BUBAIOINUCCA KIICTKH

KpOBH, KPOME

mooOm>

122)

mooOw»

123)

moomw>

124)

. HEUTPOPUIbHBIX METAMHUEIOLUTOB
. HEUTPO(PHIIBHBIX MUEJIOLUTOB

. HEUTPO(PUIIbHBIX TPaHyJIOIIUTOB

. TIPOMUETIOLUTOB

. KOE-I'n +

HNcTtounnkom Pa3BUTH:A KIICTOK KPOBU B 3M6pI/IOF€H63€ SABJIACTCAA

. BKTOAEpPMA
. BHTOJIEpMa
. TApUETAIIbHBIN JTUCTOK ME30AEPMBI

Me3eHXuMa +

. BUCLIEPAJIbHBIN JINCTOK ME301€PMBbI

HepBBIC CTBOJIOBLIC KJICTKHW KPOBH Yy 3apO/Jbllia IOSABIIAIOTCA B

. KPaCHOM KOCTHOM MO3T¢

. TICYCHU

. BHE3aPOIBIIIICBBIX OpraHax +
. muMmdoyznax

. CEIIe3CHKE

B psiny pazBuBaromuxcst TpaHyJIONUTOB CreU(DUUECKe TpaHyJIbl MOSBIISFOTCS

Ha CTaguu

A

B.
C.

D.

E.

Mueoo1acTa
IIPOMHUEIIONUTA
muenonura +
METaMHEIIONnTa
MMAJIOYKOSIIEPHOI'0 I'PaHyJIOLMTA

125) aTpaBacKyISIpHBIN reéMOII033 XapaKTepeH IS

A

B.
C.
D.

YKEITOYHOTO MEIIKa +
NeYeHU

TUMYyCa

CEJIE3EHKH



E. KpaCHOT'O KOCTHOI'O MO3ra

126) TuMO3HH BBIpAOATHIBAOT
A. makpodaru Tumyca
B. T-mumdoruter
C. cioucTble aMUTEINalbHbIE TebIla
D. snurennopeTuKyIouuThI +
E. agunonutel

127) XenTelii KOCTHBIN MO3T TOSBIIAECTCS B AUadu3ax KOCTeH y YeloBeKa
A. B iepBOil NOJIOBUHE BHYTPUYTPOOHOTO PA3BUTHUS
B. Bo BTOpOI1 MOJI0BUHE BHYTPUYTPOOHOTO pa3BUTHUSA
C. B miepBbI€ €CATH JIET KU3HU
D. B 12-18ner +

E. mocne 50 net

128) pu roMOnIacCTUYECKOM THUIIE KPOBETBOPEHUS 3pEIbI€ TPAHYIOLHTHI
00pa3yroTcs MPEeUMYIIECTBEHHO 3a CUeT Mposndepanuu

A. CTBOJIOBBIX KJIETOK

B. muenob6mnacros

C. mpoMHEeTOIUTOB

D. muenonurtos +

E. MmeTaMuenomnuTon

130) CekpeTopHblii KOMIOHEHT IJA B CIM3HCTOM 000JI0YKE KUITICYHUKA
POYIUPYIOT

A. TuM@oIUTHI

B. M -xnetku

C. makpodaru

D. snurenuonuTsl +

E. miasMonutel

131) Jlumparuveckue y3enaku JIuM(GOY3JI0B OrpaHUICHBI
A. 0OTHOCJOWHBIM TJIOCKUM SIUTENEM
B. peTnkyno3H10TENHATBHBIMU KJIETKAMH +
C. 6azanpHOI MeMOpaHOit
D. xomrareHoBbIMH BOJIOKHAMH
E. neHapUTHBIMH KJIETKaMH

132) IIpenmMyI1ieCTBEHHBIM MECTOM PACIOIO0KCHUS HHTEPAUTUTUPYIONINX KICTOK B
auM@oy3iax SBISIIOTCS

A. numdaTtuyeckue y3eiaku

B. Mo3roBbie TsxKH

C. cunychl

D. napakoprtukanbHas 30Ha +

E. o6macTs BopoT

133) T- u B-nmum¢ouuTs! monagarT B TKaHb JTUMGPOY3IIOB IPEUMYIIIECTBEHHO U3



A. apTepuon

B. remokanumisipoB

C. mOCTKamMJUTSIPHBIX BEHYT +

D. mpuHOCSImUX TUM(PATHIECKUX COCYIO0B
E. ntumbaTnyecknx KammisipoB

134) [pu kneTogyHOM HMMYHHTETE () (HEKTOPHBIMU KICTKAMH SBIISTFOTCSI
A. B-mumporuTs
B. T-nmumdonuThl IUTOTOKCHYECKHUE +
C. T-mumdouuTsl cympeccopsl
D. T-numdoumTs! xennepsl
E. m1a3zMouuTel

135) UMMyHHBII KOHTPOJIb M 3al[UTa 00ECIICUNBAIOTCS
A. T-rumdoumramu

. B-mumpouuramun

. Makpoaramu

. TJIa3MOLUTaMHU

. BCEMU Ha3BaHHBIMH KJIETKaMHu +

mooOm@

136) JInmpatudeckue y3Ibl pa3BUBAIOTCS W3
. BHTOJEPMBI

. COMHUTOB

. ME3CHXHUMBI +

. 9KTOJEPMBbI

. He(poroHajoToma

mooOw>

137) OMOpHOHAIEHBIM HCTOUHUKOM CEJIC3CHKH SIBIISICTCS
. Me3eHxuma +

. KTOJIepMa

. KUIIIEYHasi SHTOAepMa

COMUTBHI

. ’KEJITOYHAs YHTOIepMa

mooOw>»

138) Knerku B-namsitu o6pasyrorcs B
. TApaKOPTHKAIBHBIX 30HAX

. IeprapTepuaIbHbIX 30HaX

. MO3TOBBIX TsIKax

. LIICHTpax pa3MHOXXEHU +

. KpPAaCHOM IyJIbIIE

o >

mo o

139) 'unoguzHe3aBUCUMBIMU SIBIISIOTCS] BCE SHAOKPUHHbBIE 00pa30BaHMS, KPOME
A. OKOJIOLIUTOBUIHOM JKENE3bI
B. rmanaynonuToB My>KCKOM TOHaabI +
C. MO3roBOro BellecTBa HaANOYEUHUKA
D. k1eToK OCTPOBKOB IOJKEITYI0UHOM JKEIIE3bI
E. napadonnukyispHbIX KJIETOK LIUTOBUIHON HKEJIE3bl



140) [elicTBrue rOpMOHOB Ha KJIETKU-MUIIEHU PEATM3YETCS 3a CUET
A. CBA3BIBaHUS C PELIEITOPOM
B. akTuBanuu aieHUIATIINKIIA3bI
C. obpazoBanmst TAM® u3 ATO
D. akTuBaiuu npoTeMHKUHA3
E. Bcero komruiekca npoueccon +

141) HeliporemanbHble OpraHbl XapaKTEPU3YIOTCS
A. pa3BUTOI CUCTEMOM KaNUJUISIPOB
B. HainumeM akcoBa3aibHBIX CHHAIICOB
C. crnocOOHOCTBIO HAKATUIMBATh HEUPOTOPMOHBI
D. nHanuuurem akCOHOB HEMPOCEKPETOPHBIX KIETOK
E. BceMu yka3aHHBIMH NpU3HAKaMHU +

142) JIns OMIMHOYHBIX TOPMOHOIPOIYILIMPYIOIIUX KJIETOK XapaKTEPHO BCE, KPOME
. CEKPELMU OJIUTOIIENITHIHBIX TOPMOHOB

. BBICOKOU Npoiu(pepaTUBHON aKTUBHOCTH +

. HAJIMYUS IUIOTHBIX CEKPETOPHBIX TPAHYJ

CIIOCOOHOCTH OKPAIIMBATHCS COISIMU TSKENBIX METAIIJIOB

. 00pa3oBaHMs HEMPOAMUHOB

mooOw>»

143) K kpylHOKJIETOYHBIM HEUPOCEKPETOPHBIM siipaM TUIOTajIaMyca OTHOCUTCS
. BECHTpOMEIUaJIbHOC

. @pKyaTHOEC

. CYIIpaonTH4YecKoe +

. JOp30MearaabHOe

. IEPUBECHTPUKYJISIPHOC

mooOw>

144) B anenorunoduse JOKaIu30BaHbl BCE KIETKH, KPOME
. COMaTOTPOMOIIMTOB

. TAPOTPOIIOLIUTOB

. JAKTOTPOTIOIIUTOB

aJpCHOLUTOB *+

. TOHQIOTPOTIOITUTOB

mooOw>»

145) CrientuuaHOCTD JEHCTBUS TOPMOHOB 3aBUCHUT OT
A. XUMHUYECKOTO COCTaBa
B. KoHILIEHTpalu B KpOBH
C. cBs3pIBaHUS ¢ OSITKOM-HOCHTEIIEM
D. ckopoctu MeTa00IM3UPOBAHUS B TKAHIX
E. Hanuuwms perentopoB Ha KJIETKaX-MHIICHSX +

146) K xpomodobam ageHorunoduza 0OTHOCATCS
A. manoguddepeHIIMpOBaHHbBIC KIETKU
B. kieTku B Hayase HaKOMJICHUS CEKpeTa
C. donmmukynspHO-3Be314aThIC KIETKH
D. kJeTKH MOJHOCTHIO BBIICIUBIINE CEKPET
E. Bce Ha3BaHHbIE +



147) Ilpu HegocTaTKEe B OpraHu3Me Hoaa HapyIaeTcs 00pa3oBaHue TOPMOHOB
A. studuza
B. anenorunodusa
C. HaAIIOYEYHUKOB
D. mmrToBuaHOI xene3bl +
E. OKOJOINIUTOBUIHEIX JKEjIE3

148) KiteTku MO3roBOM 4acTH HAJIIOYCUHHUKOB XapaKTePU3yIOTCS BCEMHU
MpU3HaKaMu, KpoMe

. TPOUCXOXKJICHUS U3 IIEJIOMUYECKOTO SIUTENHS +

. XxpomahUHHOCTH

. HAJIMYUSA IUIOTHBIX CEKPETOPHBIX TPAHYJT

CIIOCOOHOCTH CEKPETHUPOBATH HOPAIPEHATNH

. CHOCOOHOCTH CEKPETUPOBATH aJpEHAINH

mooOw»

149) B cnusucTtoit 0007104Ke POTOBOM MOJIOCTH OOHAPYKUBAETCS BCE, KPOME
. MHOT'OCJIOMHOT'O STIUTECIHS

. COOCTBEHHOM IUIACTUHKH CIU3UCTON 000JI0UYKH

C. MBIIIIEYHOH IUIACTUHKH +

D. xpoBEHOCHBIX COCYAOB

E. HepBHBIX BOJIOKOH

o >

150) B xapauaiibHOM 4acTH MUINEBOIa OOHAPYKUBAIOTCS BCE 000JIOUKH, KPOME
. CIIN3UCTOU

. IOJICIIU3UCTOU

. MBIIIIEYHOU

CEpPO3HOI

. QABEHTHULINAJILHOM +

Mo Om>

151) Jlecna

. IOKPBITAa TICEBAMHOTOCIONHBIM SMUTEIUEM
. CpacTaeTcs C HAAKOCTHULIEW KOCTH +

. COJIEPKUT CaAJIbHBIE HKEIIE3bI

. He UMeeT COOCTBEHHOM IJIACTHHKH

. UMEET MBILIECYHYIO IJIACTUHKY

moOo0OmW>

152) B kopHe 3y0a UMEIOTCs BCe CTPYKTYpHbBIE 4aCTH, KpOME
. DMaIu +

. JICHTUHA

. IpeICHTHHA

[IEMEHTa

. CJI0s1 OJIOHTO0JIACTOB

mMoOO®>

153) Dnutenuii B cCpeAHE 4acTH MUIIEBOA SBIIACTCS
A. OJTHOCJIOMHBIM IIJIOCKHM
B. MHOTOCIIOHHBIM TIJIOCKUM HEOPOTOBEBAKOIIUM +
C. oporoBeBaromum



D. MHOropsaHbIM
E. xaemyaTeIM

154) MpiiieuHast IiiacCTUHKA CIIM3UCTON 000JIOUKH ONIPEICIISIETCS B
A. rybe
B. meke
C. necue
D. numeBone +
E. a3bike

155) OxosoymiHas xeje3a BBIACISICT CEKPeT
A. CIIN3UCTO-0CIIKOBBIN
B. 0enkoBbIii +
C. GeJIKOBO-CIIM3UCTBIN
D. camusucteii
E. canpHbIN

156) IToABUKHOCTb CAUZUCTON 000JIOUKHM HAa HUKHEN MTOBEPXHOCTH SI3bIKA
obecrieunBaeTCs

A. SIIMTENNEM CIIM3UCTON 000JIOUKH

B. coOcTBeHHOM MIIaCTUHKOMI

C. MBIIIEYHOM MIACTUHKOMN

D. moacnm3ucToi OCHOBOM +

E. MbIIeyHOM 000I0UKOH

157) Ceposnas 000109Ka OTJIMYAETCS OT aJIBEHTUIIUAIBHON
A. oTCyTCTBHEM KPOBEHOCHBIX COCYIOB
B. HaIMumeM HEPBHBIX JIEMEHTOB
C. oTrcyTcTBHEM *Kene3
D. manmuunem me3otenus +
E. oOunuem >xupoBOil TKaHU

158) XKenesbl BcTpeyaroTcsi B MOJCIU3UCTON OCHOBE
A. nHa xenmyaka
B. nunopuueckoro otaena xxemyaka
C. TomeH KHIIKU
D. nBeHaanaTUNEPCTHOM KUIITKH +
E. noaB3101mHON KUIIIKU

159) IlencuHoreH BbIpabaTHIBACTCS B JKeJe3aX JKEIyaKa KIETKaMH
A. TJIaBHBIMH +
B. mapueranbubiMu
C. meeyHpIMHU
D. sHIOKpUHHBIMHU
E. mykouuTamu

160) KamOuanbHbIMU KJIETKAMU B STUTEIMN TOHKOW KUIIIKHU SIBJISTFOTCSI
A. kaeMyaTble SHTEPOLIUTHI BOPCUH



B. 6eckaemyaThie SHTEPOIUTHI KPUIT +
C. 60KaJI0OBUIHBIE SHTEPOITUTHI

D. anukaJbHO3EPHUCTHIE YPHTEPOITUTHI
E. sHIOKpUHOUUTHI

161) I'magkrie MUOIIUTHI B MBIIIIEYHON 000JIOUKE JKEITyAKa 00pa3yroT
A. ouH TTPOIOIBHBIN CIOM
B. onuH nonepeuHbli ciaoit
C. nBa cI1os - TPOI0ILHBIN U TTOTIEPEYHBIH
D. Tpu cios - mpo0JIbHBIN, MONIEPEUHBIH U KOCOHAIIPABICHHBIA +
E. deTpipe yepeayrommxcs mpo10abHO U OTEPEUYHO CIIOS

162) BopcHHKM TOHKOM KHUIIIKH - 3TO
A.. BBIPOCTBI CIIU3UCTOM 000TOUKH +
6) BBIPOCTHI ITOKPOBHOTO SITUTEITHS
C. COBOKYITHOCTh MHKPOBOPCHHOK
D. ckiaaku CIn3UCTON M MOACIU3UCTON 000JI0UYEK
E. yrnyOnenue snutenusi B COOCTBEHHYIO TUIACTUHY CIM3UCTOM 000JI0UKU

163) cTOYHUKOM pa3BUTHUSI SMUTEINATBHON BHICTUIKU JKEITyAKa SABJISIETCS
A. skTosiepma
B. sHTONEpMa KHUTIIEUHON TPYOKH +
C. me3onepma
D. me3zenxuma
E. xopuoHn

164) XKenesbl qHA KemyaKa
A. ipocThIe pa3BETBICHHBIE AJIbBEOJISIPHBIC
B. npocTeie Hepa3BeTBIEHHBIE TpyOUaThIC +
C. clo>XHBIE pa3BETBICHHBIN TpyOUaThIe
D. mpoctbie HEpa3BETBIECHHBIE AJIbBEOJISIPHBIE
E. coxxHble Hepa3BeTBICHHbIE TPyOUaThIE

165) Cnusucras 000JI09Ka TOJCTON KUILIKU OTIMYAETCS OT CIU3UCTON 000J0UKH
TOHKOM KUIIKH

A. 6OJTBITTUM KOJTMYECTBOM BOPCHUHOK

B. MeHbBIINM KOJIMYECTBOM BOPCUHOK

C. oTcyTCTBHEM BOPCHHOK +

D. Hanmuuuem Kpunt

E. orcyrcTBHEM KpUIIT

166) Dnutenuii cIM3UCTON 000JTOUKH TOJICTOM KUIITKA OTIAUYACTCS OT AMUTETUS
TOHKOM KUIIIKH

A. bopmoii kiteTok

B. OonpmnM KoJImuecTBOM OOKAJIOBUIHBIX KJIETOK +

C. OTCYyTCTBHEM KaeMUaThIX SMUTEIUOIIUTOB

D. orcyrcTBHEM OecKaeMYaThIX AMUTEINOIUTOB

J) OTCYTCTBUEM IBJOKPUHOIIUTOB



167) Ins cteHKH 4yepBeoOpa3HOro OTPOCTKA XapaKTEPHO
A. HanmM4Ke MepexoAHOTO MUTEHS B CIIM3UCTON 000JI0UKe
B. MHO€CTBO KpHUIIT U BOPCHHOK
C. oTCyTCTBHE MBITIICYHON 000T0UKH
D. nanuyme ene3 B MOACIU3UCTON 000JI0UYKe
E. Hannuue 607b1110T0 CKOTIICHUS TUM(OUTHON TKAHU +

168) O61IHMit TPOTOK MOJKETYA0UHOM KeJIe3bl BHICTIIAH AIUTEINEM
A. OTHOCJIOMHBIM IIJIOCKHM
B. o1IHOCTIONHBIM TPU3MATHYECKUM +
C. MHOTOPSIAHBIM
D. MHOrocia0iHBIM HEOPOTOBEBAIOIITUM
E. 0AHOCIOMHBIM MPU3MATHYECKUM B HAYaJIbHOM OT/ICJIE U MHOTOPSITHBIM B YCThHE

169) K makpodaruyeckoii cucTeMe B IEUEHU OTHOCSITCS
A. TUTOIUTHI
B. rematouuTsI
C. smounbie kietku (Pit-kiaeTkm)
D. 3Be3muarnie KIETKH +
E. sugorennonuTel

170) Cnuzuctast 00071049Ka KETIHOTO My3bIPs BBICTIIAHA AITUTEIUEM
A. MHOTOCJIOMHBIM C TTPU3HAKAMHU OPOTOBEHUS
B. nepexoHbIM
C. MHOTOPSIAHBIM PECHUTYATHIM
D. 0IHOCTIOWHBIM TUIOCKUM
E. olHOCTIOMHBIM TPU3MATUYECKUM KaeMuaThiM. +

171) IlepucunycounnanbHble NPOCTpAHCTBA J(Hcce B MEUEHOUHBIX T0JIbKaX
pacronaratoTcs

A. MexX 1y IeYeHOYHBIMU OaIKaMU

B. BHyTpHU neyeHOUHbIX 0anok

C. Mex 1y renaToruTaMu

D. MexIy cTeHKOM reMOKaluUIIpOB U MEYEHOYHBIMU OajKaMu +

E. BOKpYT LIEeHTpaIbHBIX BEH

172) Ileuens BoITIONHSET s GYHKIUMA, KpOME
A. 06e3BpexrBaHMs IPOTYKTOB OEIKOBOTO 0OMEHa
B. nHakTHBaIMK TOPMOHOB, OMOTEHHBIX AMUHOB,
JICKapCTBEHHBIX MpernapaToB
C. 006pa3oBaHMs TIIMKOTEHA
D. cunTe3a 0eiaKoB I1a3Mbl KPOBU
E. cunte3a (hepMEHTOB MOJOCTHOTO MUILIEBAPEHUS +

173) B cocTaBe MHOTOPSTHOTO TIPU3MATUYECKOTO SIHUTENHNS TPAXSH UMEIOTCS BCE
KJIETKH, KPOME
A. peCHUTYATBIX



B. OokamoBuIHBIX

C. BHIOKPHUHHBIX

D. 0OasampHBIX

E. anukanbHO3E€pHUCTHIX +

174) B coctaB a3poremMaTuuecKoro 6apbepa BXOJAT BCE AIEMEHTHI, KpOME
A. muToIuIa3Mel snuteanonura | tumna
B. cypdaxranra
C. nurToIuia3Mbl SHIOTEINOIIATA
D. Ga3zanpHBIX MEMOpaH MUTEIUOLNTA U SHI0TEIUOIUTA
E. nuroruiasmel sourenuornmra |l tuma +

175) Jlerkue cHapy»Ku MOKPBITHI
A. me3orenuem +
B. MepuaTenbHbIM SMIUTEIHEM
C. coenmMHATETLHOTKAHHOMN KaICyion
D. MHOroCJIOMHBIM TJIOCKUM SIUTEIIUEM
E. anactuueckoii MemOpaHoi

176) Jlerkue BBIOJIHAIOT PsJl HEPECIUPATOPHBIX (QYHKLHMA, KpOME
A. 1enoHUpOBaHUs KPOBU
B. nHaKkTHBalMK Ba30aKTUBHBIX BEILIECTB
C. BbIIEJIEHHE U3 OpraHU3Ma JIETY4HX BEIIECTB
D. perynsiiuu yrieBoaHOro oomMeHa +
E. ygacTus B peryJssiiiuu CBEpTHIBAHHS KPOBU

177) Cnuzucras 006071049Ka HaITOPTAaHHUKA BBICTIIAHA TTUTEIINEM
A. 0THOCJIOWHBIM IJIOCKUM
B. MHOTOCIIOWHBIM TIJIOCKUM +
C. MHOTOPSAHBIM PECHUTYATHIM
D. MHOTrOpsiAHBIM - CO CTOPOHBI TOPTAHU U MHOTOCJIOMHBIM - CO
CTOPOHBI TJIOTKH
E. nepexonHbim

178) B Tpaxee, KpyIHBIX B CpEAHUX OPOHXAX Pa3IMYaIOT BCE 00OJIOUKH, KPOME
A. ciuzucToit
B. moacnuzucroit
C. MpIIIIeYHOM =
D. ¢ubpozno-xpsiieBoi
E. anBeHTHIIMATIBHON

179) Ox0JI0HOCOBBIE TA3YXH BBICTIIAHBI
A. aIBEHTUILIHAIBHON 000JI0YKONI
B. magkocTtHuIEH
C. ciamu3ucToii 000JIOUKOHM ¢ MHOTOCJIOMHBIM IIJIOCKHM SIUTEINEM
D. cnausucToit ¢ MHOTOPSIHBIM PECHUTYATHIM SIUTEIIUEM +
E. cepo3noit 0601049KOM



180) Cnuzncro-6enkoBble U OEIKOBO-CIU3UCTBIE KENIE3bl IMEIOTCSI BO BCEX OT/AENAX,
KpoMme

A. HOCOBOMH MOJIOCTH U TOPTAHU

B. Tpaxen

C. KpyIHBIX OPOHXOB

D. cpennux OpoHXOB

E. Mmenkux OpoHxoB +

181) KopkoBoe BeIiecTBO BOJI0OCAa COCTOUT U3

. IOJINTOHAJIBHBIX KJIETOK C 3¢pHaAMU MUTMEHTA

. TUIOCKUX POTOBBIX YENIy ¢ 3epHAMU MMUTMEHTA +
. aMOp(HOTO BEIIeCTBa

KJIETOK POCTKOBOTO CJIOSI 3UAEpMHCA

. OTMHPAIOIINX MEITAHOLIMTOB

Moo ®m>

182) Dnunepmuc npencraieH Becemu auddepoHaMu KIETOK, KpoMe
. KEpaTUHOLIUTOB

. MEJIAaHOLIUTOB

. BHYTpURIIUIEPMATbHBIX MaKpO(aros

. BHYTpH3IHIepMaIbHBIX (UOpoOIacToB +

. OCsI3aTeJIbHBIX KJIETOK Mepkes

moOO0Omw>

183) PocT Booca mpoOMCXOAUT 3a CUET JACICHUS KJIETOK
. MO3TOBOTO BEIIECTBA.

. KOPKOBOTO BEIIECTBA

. BOJIOCSIHOT'O COCOYKa

BOJIOCSTHOW JIYKOBHIIBI +

. BOJIOCSIHOTO (POJIITUKYJIa

MoOOm>

184) OCHOBHOM TKaHbIO CETYATOIO CIIOSI IE€PMBbI KOKH SBIISIETCS
A. pbIxyasi coeJUHUTENbHAS
B. miotHas opopmieHHas
C. nmnotHas HeodopmiieHHas +
D. rnmankas MblmeqHast
E. nonepeunonosnocarast MpllueqHas

185) Pa3MHOkKEHUE KIIETOK BOJIOCSIHOM JIYKOBUIIBI (MATPHIIbI) IPUBOJUT K
00pa30BaHUIO BCEX CIEAYIOIMX KOMIIOHEHTOB BOJIOCA, KPOME

A. BHYTPEHHETO ANUTEIUAIBLHOIO BIarajuiia

B. HapyXHOTr0 3NUTENNATBHOTO Bilarajauiia +

C. M03roBoro BeliecTBa

D. xopkoBoro BemiecTsa

E. kyTHKyIbI BOJIOCA

186) KepaToauHUHBI CHHTE3UPYIOTCS KJIETKaMH CJIOEB MHAepPMHCa
A. 6azanpHOTO
6) IKUIIOBATOTO
C. 6necTsero



D. 3epnHucroro +
E. porosoro

187) Poct HOTrTE€BOM MIACTUHKUA MMPOUCXOAMT 32 CUET JACICHHS KIETOK
. €€ KOpHA

. €e Tena

. HOTTEBOM MATpPHIBI +

. DIUJEPMHUCA HOTTEBBIX BAJIUKOB

. HATHOTTE€BOM IIJIaCTUHKHU

moOm>

188) LlenTpom nposndepaTUBHON €UHUIIBI ATTUEPMHUCA CUUTAETCS
. KepaTUHOLUT 0a3aJIbHOrO CJI0s B UHTEpda3ze

. KepaTUHOLUT 0a3aJIbHOTO CJI0SI B MUTO3€

. IMTMEHTHAs KJIETKa

. BHYTpHA3IHIEpMaIbHBIN Makpodar +

. Ketka Mepkens

moo0Ow>

189) B cocraB HedpoHa BXOAST BCE OT/ACIBI, KpOME
. KarcyJsbl KIIyOouKa

. cOOMpaTeIbHBIX TPyOOUEeK +

. KaHAJIbIIEB METIU

NPOKCHUMAaJIbHBIX KaHAJIbLIEB

. JUCTAJIbHBIX KaHAJIbLICB

mMoOO®>

190) DHIOKpUHHBIMU KJIETKAMU B IMOYKE, CEKPETUPYIOLIMMH PEHHH, SIBISIOTCS
. IHTEPCTULINAJIbHBIC

. ME3aHTUOLUTHI

. FJOKCTarJIoMepyJIsipHbIC +

. TIOJOLUTHI

. KJIETKU IJIOTHOTO TATHA

moO0OmW>

191) AHTHIMYpETHYECKHI TOPMOH TMIO(HU3a BO3IEUCTBYET B TOUKaX Ha
A. cocyaucTeie KI1yOOUYKH
B. mHTEpCTUIIMATBHBIC KIICTKU
C. nucTanbHbIC KaHATBIIBI M COOMpPATENIbHBIE TPYOOUKH +
D. cocoukoBbIe KaHAIBIIBI
E. rokcTarinoMmepynsipHbIe KIETKA

192) ITnoTHOE MSATHO B MOYKAX HAXOUTCS
A. B Hapy>KHOM JIUCTKE KarcCyibl KIIyOOUuKa
B. B cTeHKe MPOKCUMAILHOTO KaHAIbIIa
C. B CTEHKE UCTAIBHOTO KaHAJIbIIa +
D. B crenke coOuparenbHON TPyOOUKH
E. B uHTEpCTUIIMATIBHOW TKaHU

193) B noukax perientopamu, yJaaBIuBaOIIMMU U3MEHEHUE COICPKAHUS HATPUS B
MoYe, SBJISIETCS
A. 1oKCcTarnomMepyJsipHble KIETKU



B. Me3aHr1o1mnTeI

C. SIIUTEMOIIUTHI HAPYKHOTO JIMCTKA KaIlCyJIbl KITyOO4Ka
D. momonuTel

E. snuTennonuThl INIOTHOTO MATHA +

194) B cTeHKe MOYETOUHHMKA UMEETCSI BCE, KPOME
A. mepexoaHoro 3nuTenus
B. mpo10ABHBIX CKIAA0K CIU3UCTON 000JIOUKH
C. HUpKyJISPHBIX CKJIAJIOK CIU3UCTON 000JI0UYKHU +
D. xene3 B MOACIU3UCTON OCHOBE
E. cirpanbHO pacronioKeHHBIX CJI0EB B MBIIIEYHON 000JI0UKe

195) Me3aHrHOUUTHI B TOYKAaX pacroiararoTcs
A. BO BHYTPEHHEM JIMCTKE KaTCyJIbl KITyOOuKa
B. B cocTaBe mIOTHOTO MsITHA
C. psa0M ¢ MEKKAHATBIIEBBIMHA KaTUJUIAPaMU
D. Mexny kanuuisipaMu COCYJIUCTOro KiIyOouka +
E. BOKpyT NpHHOCSIIEN U BBIHOCSIIEN apTEPUOITBI

196) Jly1st MOu€BOTrO My3bIpsi XapaKTEPHO BCE, KpOME
A. cnu3ucToit 000710YKHN
B. nepexoaHOro snuTeNMs B CIM3UCTON 000JI0UKE
C. moaciau3ucToi OCHOBBI
D. TpexciaoiHOM riaagKoOMBIIIICYHON 000I0UKH
E. nonepeynononocatoi MbIIeYHON TKAaHU B MBIIIEYHON 000JI0UKe +

197) Ilocse oBysIIMK HA MECTE JIOMTHYBIIETO (HOJUTMKYTIa 00pa3yeTcs
A. 6enoe Teno
B. sxenToe teno +
C. arpeTndeckoe Teno
D. 3penbiii posmukyn
E. pactymmii ¢ponnukyn

198) Ipu mukIMYeCKuX U3MEHEHUAX MAaTKU HauOoJiee BhIPAKEHHOM
MOP(OJTOTUYECKON TTEPECTPONKE MOBEPTACTCS

A. MuomeTpuit

B. 6a3anbHBIN CIIOH SHAOMETPHS

C. byHKIMOHATBHBIN CIION SHIOMETPHS +

D. nepumetpuii

E. Bcs cTeHka oprana

199) Maccosast arpe3ust pOJUTMKYJIOB SMYHUKA, COMTPOBOKIAOIIASCS
ACTPOreHU3alUel OpraHru3mMa, MPOUCXOJUT B TIEPUO]]

A. 5 MOpHOHaTBHBIN

B. npenybOepraTHbIi

C. 6epeMeHHOCTH

D. ximmmakTepudeckuii +

E. ctapueckuit



200) B ssmyHMKE 11072 OTCYTCTBYIOT
. IPUMOPIUATbHBIC (DOJUTHKYITBI
. ’KCJIThIC Tena +

. aTpe3upyromre (OJITUKYIIBI

. KPOBEHOCHBIE COCYbI

. IEPBUYHBIC (DOTUTUKYITBI

mooOm>

201) B Mo104HOI xee3 THUI CeKpeIuu
. MEPOKPUHOBBIN

. MUKPOAQrIOKPUHOBBIN +

. MAKpPOAIOKPUHOBBII

. TOJIOKPUHOBBIN

. OKKpUHOBBIN

mooOw>

202) 3penblie (HOITUKYIIbI B SMYHUKE BIEPBBIE MOSBIIAIOTCS B IEPUOJIE
. SMOpPHOHATILHOM

. KIINIMaKTEpUIECKOM

. CTapYECKOM

. PEnpOIYKTUBHOM

. IIOJIOBOI'O CO3peBaHUA+

mooOm>

203) BayTpu oKy IapHyIO KUAKOCTh B STHYHUKE CEKPETUPYIOT
. OBOTOHUS

. oBoruT | mopsika

. oBorut Il mopsinka

(b oNTUKyISIpHBIC KIETKH +

. UHTEPCTUITHATBHBIC KIICTKH

mooOw»

204) JlakTupyroiyue MOJIOYHBIC JKEJIE3bI SIBISIOTCS
. IPOCTHIMU TPYOUYaTHIMU

. IPOCTBIMU aJIbBEOJISIPHBIMU

. CJIOKHBIMM aJIbBEOJISIPHBIMU +

CJIO’KHBIMH TPyOYaThIMU

. HEpA3BETBIICHHBIMU

mooOw>

205) B mporieccax aMOpHOHAILHOTO PA3BUTHS 3aPOIBIIIECBHII MUTOK 00pa3yeTcs y
CJIETYIONTUX JKUBOTHBIX

A. JJaHILIETHUKA U IITHI]

B. ampubwuit u nrui

C. 0TIl 1 MJIEKOITUTAIOIINX +

D. Tonwpko y nTuIl

E. TOJBbKO Yy MIIEKOTUTAIOIIUX

205) Ipu kanaruTayuu MPOUCXOUT
A. akTuBaIMs CIIEpMaTO30UJI0B +
B. BeIZICICHUE U3 cIepMaTO30UI0B (hepPMEHTOB
C. oOpazoBanne 000JIOUYKH OIJIOJOTBOPEHHUS



D.

E.

206)

A
B.
C.
D.

E.

207)

moOw>

208)

209)

Moo m>

210)

moO0Om>

211)

mooOm>

212)

mMoOO®>

yTpara Cli€pMaTO30uJaMHU KI'yTUKaA
YBCIMYCHUC B CIICPMATO30MIaX YHUCJIa MI/ITOXOHI[pI/Iﬁ

JlpoOieHune 3apo/Iblia YenoBeKa
MIOJTHOE paBHOMEPHOE
MIOJTHOE HEPaBHOMEPHOE
JaCTHYHOE
MOJTHOE aCHHXPOHHOE, HEPaBHOMEPHOE +
JaCTUYHOE ACHHXPOHHOE

B HﬁHGKJ’ICTKC MIICKOIIUTAIOMIUX OTCYTCTBYCT

. 1IPO
. MUTOXOHJIPUH

. Komrutekc ['onbokn

. KJICTOYHBIN LEHTP +

. DHOIUIa3MaTUIECKast CETh

[actpynanus y 0Tyl B nepBoil aze NpoOUCXOAUT MPEUMYIIIECTBEHHO ITyTEM

. MHBaruHaiyu
. DIINO0JINHU
. JEeJIIAMHHAIUH +

HMMUI'pAlIuN

. ACJLIMMHAIIUK 1 UMMHUI'pallii

Bropas ¢aza omiogoTBopeHus OCyIeCTBIAETCS MPU y4aCcTUU

. TuHOramoHa [
. tuHoramosa |1
. aHaporamona |

anjporamoHa Il

. TPUIICHHA ¥ THATYPOHUAA3bI +

OnubaacT BKIIOYAET B c€0s BCE CENYIOLIUE 3a4aTKH, KpOME

. HEPBHOM TUIACTUHKHU

. ME€30JIC€pMBbI

. XOpAbI

. TIEPBUYHOIO y3€JIKa

. )KEJIITOYHOU SHTOJAEPMBI +

[TonHOE NMpOOIICHHE AUIIEKICTKN YeJI0BEKa BI3BAHO

. MJIOCTIEPMHBIM OILIOIOTBOPEHUEM

. BpalllCHUEM SIUIEKIIETKH

. A30JICHUTAIBHBIM TUIIOM SIUIEKJICTKH +

. KOPTUKAJIIbHOU peakiuen

. 00pazoBaHueM 000JIOYKH OTUIOJOTBOPEHUS

3ap0m>1m YCJIOBCKA MPCACTABJICH aMHUOTHUYCCKUM U JKCJITOYHBIM ITY3bIPpbKaAMMU,

OKPY>XCHHBIMH XOPHOHOM, Ha CPOKE 3M6pI/IOHaJ'IBHOFO Pa3BUTHA

A

7 nHEN



B. 14 quei +
C. 17 nueit
D. 21 nenb
E. 32 musa

213) 13 nepBUYHOM SKTOAEPMBI y 3apOIbIIIA YEIOBEKa 00pa3yIOTCs BCE 3a4aTKH,
KpoMe

A. HepBHOI TpyOKH

B. raHrmo3HoM MiIacTUHKU

C. mmakon

D. KOXHOi 5KTOJIEpMBI

E. mapame3onedpanbHOro kaHana +

214) TpodobnacT y 3apopiiiia 4yeioBeka o0pa3yeTcsl B TEUCHHE
A. npo6nenus +
B. nepBoii a3zel ractpynsuuun
C. BTOpOIif (ha3sl racTpyasuu
D. nepuojna ructo- u opraHoreHesa
E. mnognoro nepuoaa

215) B cocraB miarieHTapHOTO 0aphepa 4eJIOBeKa BXOAT BCE DIEMEHTHI, KPOME
A. CTEHKM reMOKaIuUIsIpOB BOPCUH
B. aMOpHOHAIBHOM COCTMHUTEIIHPHON TKAHU
C. muroTrpodobiacra
D. cummnacrorpodobiacra
E. cTeHKH reMoKanuusIpoOB MaTKH +

216) NmmutanTarius 3apo/ipliia 4eI0BeKa MPOUCXOIUT Ha
A. l-e cyTku
B. 3-4-e cyTku
C. 6-7-e cyTku +
D. 10-14-e cytkmn
E. 12-21-e cyTku 3mOpuorenesa

217) ®opmupoBaHre aMHHOHA YEJIOBEKa HAUYMHACTCS ¢ 00pa3oBaHUs
A. aMHUOTHYECKHX CKJIaJOK
B. Ty/nOBHIIIHBIX CKIIaJIOK
C. aMHHOTHYECKOTO ITy3bIpbKa +
D. BHe3apobIIIEBOI ME30IEPMBI
E. )kenToyHOro my3sipbKa

218) OmnoaoTBOpeHHE SUIIECKICTKH Y YSIOBEKA MPOUCXONT B
A. OpIOIIIHOM TTOJIOCTH
B. nmonoctu MmaTku
C. amnyssipHOM YacTu siilieBoIa +
D. mcTmuueckon 4acTH MaTKH
E. oOnactu menkn MaTKu



219) Ilpu uMIIaHTaMK 3apoblila YeJoBeka Tpo(doOIacT BCTyaeT B KOHTAKT C
A. DIINTETNEM MATKHU
B. coequHuTENEHON TKAHBIO CIM3UCTON 000JIOYKH MAaTKU
C. MaTOYHBIMH XKeJle3aMu
D. cTreHkoll KpOBEHOCHBIX COCY/IOB
E. maTepuHCKOMN KPOBBIO +

220) OyHKIMOHAIBHBIA CIION CAM3UCTON 000JIOYKH MAaTKU HE COJICPAKUT
A. TaIKyI0 MBIIICYHYIO TKaHb +
B. mokpoBHBIN dnIUTETNM
C. pBIXJIyIO COSTUHUTEIIBHYIO TKaHb
D. xxene3nl
E. XpOBEHOCHBIE COCOY/IbI

221) OupoMmeTpuil B T€YEHUE PENPOAYKTUBHOTO MEPUOAa MPETEPIEBAET
LHUKJINYECKYIO IIEPECTPONKY, N3BECTHYIO KAK LUK

A. MEHCTpYaJIbHBIN +

B. oBapuanbHbIit

C. TopMOHaATBHBIN

D. nponudepatuBHbIit

E. pereneparopHsbIit

222) [1oKpOBHBIW SMUTEINNA SHIOMETPUS ABJISIETCS
A. OJHOCJIOWHBIM MPU3MATUYECKUM +
B. 01HOCHOMHBIM MHOTOPSIIHBIM PECHUTYATHIM
C. MHOTOCJIOMHBIM HEOPOTOBEBAIOIIUM
D. oAHOCTIONHBIM MJIOCKUM
E. MHOTOCIIOMHBIM OpPOrOBEBAIOIINM

223) I1oKpOBHBIN ANUTENUNA SHAOMETPUS COACPKUT
A. pecHUTHATBHIC KIETKH +
B. OokanioBuaHBIE KIETKH
C. donmmukynsipHbie KJIETKU
D. unrepcTuiimanbHble KIETKU
E. xnerku Cepronu

224) NeuuayalibHble KIETKH PacloaraloTcs B
A. COOCTBEHHOM TUTACTUHKE YHIOMETpHS +
B. MOKpPOBHOM 3MUTEINN SHIOMETPUS
C. MmuomeTpun
D. MaTO4YHEBIX Kene3ax
E. nepumerpun

225) YculleHHbIN pOCT HIOMETPUS IPOUCXOIUT BO BpeMs (a3bl OBapUAIbHO-
MEHCTPYaJIbHOTO IIUKJIa

A. ponudepanuu +

B. cexpenuun

C. cexpenuu



D. oBymnsiiuu
E. nerepmunanuu

226) MencTpyaiibHas (paza 0BapuaIbHO-MEHCTPYAIBHOIO IUKIIA
A. IpoTEKaeT HE3aBUCUMO OT TOPMOHOB +
B. npuxoautcs Ha 12-14 quu
C. xapakTepu3yeTcs MOJHBIM YIAUICHUEM dHIOMETPHS
D. BbI3bIBaETCS CIa3MOM M MOCJICAYIOIINM Pa3pbIBOM MPSIMBIX apTepUid
E. conpoBoxmaercs oByAnuen

227) B npumopanaibHOM (DOJUTUKYJIE OBOIIUT OKPY>KEH
A. OJIHUM CJI0OEM MIOCKUX (DOJUTUKYIISIPHBIX KIETOK +
B. Gnectsiieit 0607104KOM U OTHUM CIIOEM KyOMUeCKUX (POJUTMKYIISAPHBIX KIETOK
C. 6nectsiieii 000709KON U HECKOJIBKUMHU CIIOSIMU (DOJUTUKYIISIPHBIX KIIETOK
D. Gnectsaiieit u 3epHUCTON 000JIOUKAMHU
E. nBycnoliHoM Tekou

228) BnaranguiHas 4acTh IEHMKH MAaTKH BBICTJIAHA SIIUTEITHEM
A. MHOTOCJIOMHBIM IUNIOCKUM HEOPOTOBEBAIOIINM +
B. 01HOCIOMHBIM TPU3MATHYECKUM
C. )Kene3ucThIM
D. o1HOCIOMHBIM MHOTOPSTHBIM MepIlaTeIbHBIM
E. oqHOCIOMHBIM IIJIOCKUM

229) B cocraBe anUTenus CIU3UCTON 000JI0YKH MATOUYHBIX TPYO UMEIOTCS
A. pecHUTYATHIC KIETKH +
B. 6okanoBuaHbIC KIETKH
C. hbommukynspHbIC KICTKH
D. uaTepcTUIIMaNbHbIC KIETKU
E. xnerku Cepronu

230) Kaxoii cnieriaabHbBIi TEPMHUH UCIIOB3YIOT JIJIsl HA3BAHUS CIIM3UCTONW 000JIOUKH
MAaTKH?

A. sHomeTpuii +

B. agBenTunus

C. MmuomeTpwii

D. nepumetpuit

E. cepo3nas o6onouka

231) Kakoii crienuanbHbli TEPMUH HCHOJB3YIOT [T HA3BAHUS MBIIIICYHON 000I0UKH
MAaTKH?

A. Mmuomertpuii +

B. agBenTunus

C. sunomerpuit

D. nepumetpuit

E. cepo3Hnas o0osouka

232) CuHTHIIMAIIbHAS CBSI3b MEXKAY CIIEPMATOTEHHBIMU KJIETKAMHU



A. CIOCOOCTBYET UX CHHXPOHU3UPOBAHHOMY Pa3BUTUIO U TIEPEHOCY MUTATEIbHBIX
BEIIECTB +

B. obecnieunBaeTcs pu MOMOIIH MOTYECMOCOM

C. cymecTByeT TOJIEKO MEXy CTIEpMATOIUTaMU U CIIEPMaTHIaMHU

D. obecieunBaeTCs IpH MOMOIIIH IECMOCOM JIECMOCOM

E. oOecnieunBaeTcs mpu MOMOIIY BCTABOYHBIX JUCKOB

233) CyCTEHTOIMTHI pa3BUBAIOTCS W3
A. IETOMHYECKOTO DIIUTENIHUS +
B. skTonepmsl
C. ronobOnacToB
D. Me3eHXUMBI
E. nepmaroma

234) MuouHble KJIETKM CEMEHHUKA Pa3BUBAIOTCS U3
A. Me3eHXUMBI +
B. akTonepmsl
C. ronoGnactoB
D. 1esoMu4ecKoro AMuTeus
E. nepmaToma

235) I'manynoMThI CEMEHHUKA Pa3BUBAIOTCS U3
A. Me3eHXHUMEI +
B. s3xTonepmsl
C. rono61acToB
D. 1eToMu4ecKkoro SIuTeNus
E. nepmaroma

236) IepBuuHbIC MYXKCKHUE MOJIOBBIE KJIETKH TOHOOJIACTHI (TraMeTo0J1acThl)
MOSIBJISTFOTCS] B CTEHKE YKEJITOYHOTO MEIIKa Ha Hezene aMOproreHe3a Ha
L3+

2-1
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mooOwz>
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237) IIpocraTa BHINONHSIET (GYHKIIHUIO:

. cekpennu (PepMEHTOB, Pa3KMKAIONTUX CIIEPMY +

. CTIepMaToreHe3a

. HAKOTUJICHUS U JO3PEBaHUS CIIEPMATO30UI0B

. CEKpCIIMH TeCTOCTEPOHA U aHAPOTCHCBA3BIBAIOIIECTO OeTKa
. cexperun OCI’

o >

Mo O

238) IIpuaaTok CeMEHHHKA BBIMOIHSACT (QYHKIHIO

. HAKOTUICHUS U JIO3PEBaHUS CIIEPMATO30U 0B +

. ClIepMaToTeHe3a

. CeKperuu (pepMEHTOB, Pa3KIKAIOIIUX CIIEPMY

. CEKpEIMH TeCTOCTEPOHA U aHIPOTEHCBA3BIBAIOIIETO OeNKa

OO w»



E. cexpeunu OCI'

239) CeMEHHUK BHITIOJHSET PYHKITUIO

. crmepMaTtoresnesa +

. HAKOTIJICHHS U I03PEBaHUS CIIEPMATO30HI0B

. CeKpennu PepMEHTOB, Pa3KIDKAIOIIUX CIIEPMY
. cexkpenun JITT

. cekpenuu OCIT

moOOw>

240) CeMcHHUK

. 00pa30BaH KaHAJIbIIAMU: U3BUTHIMH, MPSMBIMH U KaHAJIbIIAMH CETH +

. UMEET TPEXCIOUHYIO MBIIIECYHYIO 000JI0UKY

. UMEET CIM3UCTYIO0 000J0UYKY, COOpaHHYIO0 B MHOTOUYHCIICHHbBIE CKIIAJIKU
. 00pa3oBaH KaHAJIbIIEM, IJIe HAKAILITUBAIOTCS CIIEPMATO30HU/IbI

. UMeeT (UOPO3HYIO U COCYAUCTYIO 000JIOUKU

mooOw>

241) IlpencraTenpHas Kenesa

. COCTOUT M3 MHOXECTBA JKeJIe3, OKPY)KEHHBIX TJIQJIKUMHU MHOIIUTAMH +

. IMEET TPEXCIOMHYIO MBIIICYHYIO 000JIOUKY

. AIMEET CJIIM3UCTYIO 000JI0UKY, COOpaHHYIO0 B MHOTOYHUCJIEHHBIE CKIIaJIKU
. 00pa30BaH KaHAJIbILIEM, T/I¢ HAKAIUTHBAOTCS CIIEPMATO30UIbI

. uMeeT (UOPO3HYIO M COCYUCTYIO 000TO0UKH

o >

oo

242) CeMSIBBIHOCSIIUI TPOTOK

. UMEET CIM3UCTYIO0 000JI0UYKY, COOpaHHYIO0 B MHOTOYHMCIICHHBIE CKIIATKU +
. UMEET TPEXCIONHYIO MBIIIEYHYIO 000JI0UKY

. COCTOUT W3 MHOXECTBA JKeJIe3, OKPYKEHHBIX IIaIKUMU MUOIIUTAMHU

. 00pa30BaH KaHAJIbLIEM, T/Ie HAKATUTMBAIOTCS CIIEPMATO30MIbI

. uMeeT (UOPO3HYI0 U COCYIUCTYIO 000JIOUKHU

mooOw>

243) V3BUTHIC CEMEHHBIE KaHAIBIIbI BHICTIAHbI

A. ciepMaTOreHHBIM MUTEINEM +

B. 01HOCIIONHBIM MPU3MATHYCCKUM SITUTEITUEM

C. ABYpSIIHBIM SIUTEINEM, COCTOSIIIIM U3 TIPU3MATUYECKUX KIETOK CO
CTEPCOIMINAMH U BCTABOYHBIX KJICTOK

D. oAHOCTOMHBIM STIUTEINEM U3 KYOUYECKUX WIIH TJIOCKUX KIETOK

E. MHOTOCJIOMHBIM INIOCKUM HEOPOTOBEBAIOIIUM

244) TIpsimble KaHAJIBIIBI CEMCHHHUKA BBICTIIAHBI

A. OTHOCIOMHBIM MPU3MATUUYECKUM SIUTEIIUEM +

B. cnepMaToreHHbIM IIUTEINEM

C. ABYpSIIHBIM SIUTENUEM, COCTOSIIIIMM U3 IPU3MATUYECKUX KIIETOK CO
CTEPEOLMIIUSIMU U BCTABOYHBIX KIJIETOK

D. 0AHOCTIONHBIM MIUTEINEM U3 KYOUUECKUX WIIH MJIOCKUX KIETOK

E. MHOTOCJIOMHBIM MJIOCKMM HEOPOTOBEBAIOIINM

245) KananbIibl CE€TH CEMEHHUKA BBICTIAHBI



A
B.
C.

OHHOCHOﬁHLIM OIIUTECIIMEM U3 KY61/ILI€CKI/IX WJIU TUIOCKUX KJIETOK +
OHHOCHOfIHLIM IMPU3MAaTUYCCKUM IIIUTCIINCM
ABYPAAHBIM SIIUTCINEM, COCTOAIINM M3 IIPU3MATHICCKUX KIICTOK CO

CTCPCONNIINAMU U BCTABOYHBIX KJICTOK

D.

E.

246)

mooOw>

247)
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251)
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CIICPMATOI'CHHBIM 3TN TCIIMEM
MHOTOCJIOMHBIM TNIOCKUM HCOPOTrOBCBAOIIINM

B cocTtaB remaToTeCTUKYISIPHOro Oapbepa BXOIAT BCE KOMIIOHEHTHI, KpOMe

. TIIaHTyJIOIIUTOB +

. CyCTEHTOIIUTOB

. 6a3anpHON MEMOpaHbl TEMOKATUILIPOB
. 000JI0OYKH U3BUTHIX KaHAIBIICB

. BHIOTENHS

K ¢arouuTo3y nereHepupyromux nojaoBbIX KIETOK CIOCOOHBI

. CYCTCHTOIIUTHI +

. TIIaH Ty TOITUTHI

. CIEPMaTOLIMThI

. MUOHMJTHBIC KJICTKHU
. DHAOTCJIMOIIUTHI

HCpHCTEUIBTI/IKy CCMCHHBIX KaHAJIBIICB 00eCIIeYnBarOT

. MUOHUIHBIC KJIICTKHU +
. TIIAHYJIOIIUTEI

. CHEpPMATOLIUTEI

. CYCTEHTOLIUTEI

. DHJIOTCITHOLIUTHI

TecTUKyJIApHYIO )KUAKOCTh 00pa3yroT

. CYCTCHTOIIUTHI +

. TIIAH Ty TOITUTHI

. CIEPMaTOLIMThI

. MUOUJTHBIC KJICTKHU
. DHAOTCIMOIIUTHI

benounast o6os0uka ceMeHHUKa 00pa3oBaHa

. INIOTHOM COEIMHUTEIbHON TKAHbBIO +

. PBIXJIOW COEAUHUTEIIbHON TKAHBIO U ME30TEIINEM
. OJTHUM CJIOEM TJIaJIKOM MBIIIIEYHON TKaHU

. IByMS CIIOSIMU TJIAJIKOW MBILLIEYHON TKAHU

. TPEXCIOMHOM Oa3anbHOI MeMOpaHOi

I/IMHJIaHTaI_II/I}I 3apoabIiia 4Y€JI0BCKa HAYNMHACTCS C

. TIoTepu OsecTsIeid 000J04YKU +

. aare3nn TpododiIacTa K MUTEITUIO MATKH
. mudepentiupoBku Tpodoodaacra

. cekpenuu pepmeHTOB TpodobiacToM

. OBYJISIIAH



252) 3apozpIll YenoBeKa UMILIAHTUPYETCS B SHAOMETPHI MAaTKU HA CTa N
A. Gnactyinbl +

. HEUPYJIbI

. TaCTPYJIbI

. CHHKapHOHa

. 3UTOTBI

mooOm@

253) 3a rOTOBHOCTB 3HJIOMETPHUS K UMIUIAHTALIUN OTBEYAaeT TOPMOH
. IPOTE€CTEPOH +

. GOTUKYTOCTUMYTUPYIOIIHIA

. JIOTEHU3HUPYIOLINMA

. JAKTOTPOIIHBIN

. OKCUTOLIMH

w0 >

mo o

254) B Havalie IMITAaHTAIIUU HA CTAa UM aJre3UN 3aPOIBIII B3aUMOJICHCTBYET C
. JTIUTEITUEM MATKH +

. COOCTBEHHOM IJIACTUHKOW SHAOMETPUS

. KPOBEHOCHBIMH COCYJIaMH SHIOMETPHS

. MATOYHBIMH YKeEJIe3aMH

. MUOMETPUEM

mooOwp

255) bnectsmiast 060104Ka, OKpyKaromias 0J1aCTOIUCTY, MPENSATCTBYET
. IPEXJICBPEMEHHON NMILJIAaHTALMU +

. CEKpPETOPHON aKTUBHOCTH 0JIACTOMEPOB

. U30BITOYHOMY POCTY TeJja 3apOIbIIia

. aKTUBHOW mposndepannu 06;1acTOMEPOB

. TACTPYJISIITUU

mooOwy

256) CummnactotpodobiacT (CHHIUTHOTPOG0OIaCT) 00pa3yercs B pe3ysibTaTe
. CIMSIHUSA KJIETOK HuToTpodobmacra +

. TU3UPOBAHUS TKAHEH U COCYIOB SHIOMETPHS

. TIOTepH OJIACTOLMCTOM OJiecTsIIIet 000I0UKu

. hopMHpOBaHMSI TAKYH C MATEPUHCKON KPOBBIO

. OBYJISILIUU

mooOwp

257) Cummnactotpodobiiact (CHHIMTHOTPO(0OIACT) XapaKTEPU3YETCs
. aKTUBHBIM METa00IM3MOM +

. TIOBBIIIIEHHON CKJIOHHOCTBIO K allONTO3Y

. BBICOKOH Tpor(epaTUBHON aKTUBHOCTHIO

. CIIOCOOHOCTBIO K aME€OOUTHOMY JIBUKEHUIO

. CIIOCOOHOCTBIO K MEHO03y

o >

mo o

258) LutoTpodobiiact xapakTepu3yercst

. BBICOKOH TiposnepaTUBHON aKTUBHOCTBIO +
. TIOBBIIIICHHON CKJIOHHOCTBIO K aromnTo3y

. aKTUBHBIM METa00JIM3MOM

. CHOCOOHOCTBIO K aMeOOUTHOMY JIBHKEHHUIO

OO w»



E. criocoOHOCTBIO K MEHO03Y

259) IpoTteomutrdeckue GepMEHTHI, IM3UPYIOIIHE TKAHA YHIOMETPHUS TTPH
UMITIAHTAITUH, IPOAYIIUPYIOTCS

A. cummactotpodobiactom +

B. snuTenuemM cnm3ucToit 000J104YKU MaTKU

C. nemuayaabHBIMH KJICTKAMU SHIOMETPHS

D. sm6puro6aacToM 01aCTOHUCTHI

E. MuomeTprem

260) OrpannyeHre NHBa3UBHOW aKTUBHOCTH 3apO/IbIIIA B IPOLIECCE UMILIAHTALH
obecnieunBaercs

A. neuuayanuzanuei SHIOMETpUs +

B. cexpenueit cummiacrorpodobdiacta

C. npomudeparueii murotpodobdiacta

D. muddepenunponkoii Tpodoodracta

E. nporecteponom

261) JleuuayasbHble KIETKH 00pa3yroTcs B pe3ysibTare qudPeKpeHIupOBKU KIETOK
SHAOMETPUS

A. cTpoManpHbIX +

B. snuTenuanbHbBIX CEKPETOPHBIX

C. snuTennanbHbIX TOKPOBHBIX

D. snurenuanbHBIX MTOKPOBHBIX

E. rmagxux MUOLMTOB

262) lenuayanbHasi peakiysi B SHAOMETPUU KOHTPOIUPYETCSI TOPMOHOM
A. mporecTepoHOM +
B. pomnmukynoctumynupyromumm
C. MOTeHU3UPYIOIINM
D. nakToTponHbIM
E. okcurormmaom

263) DKTONMMYECKOH SABISETCS UMILIAHTAIUS 3apO/Iblla BO BCEX OPraHax, Kpome
A. Tella ¥ 1Ha MaTKu +
B. amnynsipHoit yacTu siineBoaa
C. uHTpamMypaabHOU YacTH SHUIEBOA
D. kaHana menku MaTKu
E. suunnka

264) TIpuunHOIi pa3pbiBa CTCHKH SHUIIEBOIA TIPU TPYOHOU OEPEMEHHOCTH SIBIISICTCS
A. oTCyTCTBHE I TyalIbHBIX KIETOK +
B. Hanuuue cknagok cau3ucTor 000JI0UKH
C. orcyTcTBHE K€ene3 B CIU3UCTON 0007104Ke
D. npucyTcTBHE XOPOIIO Pa3BUTON COCYAUCTON CETU B CTEHKE SIIIIEBOJIOB
E. Hanuuue MpliedHoi 000I0YKH

265) [IpuunHoii pa3pbiBa MIEHKH MaTKU MPU HEPBUKATBHON OEPEMEHHOCTH SIBISIETCS



A. OTCYTCTBHE JE€UUyAIBHBIX KJIETOK +

B. Hannuue ckIagok CaM3ucTorl 000JI0UKH

C. oTcyTcTBHE Kene3 B CIU3UCTON 0007104Ke

D. nmpucytcTBre XOpOLIO pa3BUTOM COCYIUCTON CETH B CTEHKE SUIIEBOJIOB
E. Hanuune MbiedHoi 000I0YKH

266) IlocneacTBueM UMILJIAHTALMU 3apOJIbIIIA B HI>)KHUX CErMEHTaX Tejla MaTKU
SIBIISICTCS

A. ipennexaHue ialneHTs +

B. npepriBanue 6epeMeHHOCTH

C. ¢popmupoBaHUE MATOJIOTUIECKOTO XOPHUOHA

D. orcyTcTBHE AenuTyadbHON peakiuu

E. orcyrcTBHE OByNIALIMU

267) UmnunanTanus 3aBepuiaeTcst
A. sutenu3zanuen gedekra SHIOMETpUs +
B. nuddepenmposkoii cummiacrorpododiiacta
C. neuumayanuzanyei CTpOMBI SHIOMETPHS
D. uBazueit nepudepudeckoro qutorpododiaacta
E. oBymsanueit

268) Boccranopnenue nedekra SHAOMETPHsI PU HMILIAHTAIH 3apO/IbIIIa YeIOBEKa
MIPOUCXONT Ha

A. 12 cytku +

B. 6 cytku

C. 8 cyTku

D. 15 cytku

E. 5 cytkn

269) B nporiecce UMIUIaHTaIlMU 3apo/IbIiia YeJioBeKa B oMOprobiacTe oOpa3yroTcs
A. sriubnact u runob6nact +
B. HepBHas TpyOKa U HEPBHBIN rpeOEHb
C. xopz1a U COMUTBI ME30/ICPMBbI
D. Ty/noBHIIIHbIE 1 aMHUOTHYECKHE CKIAIKH
E. HedporonoToMb1

270) IlepBuuHbIC BOPCUHBI XOPHOHA 00Pa30BaHbI
. TpopobracTom +

. JKEITOYHOU SHTOJAECPMOM

. aMHUOTUYECKUM STUTEITHEM

. IS AYaTbHBIMHU KJICTKAMHU

. TIIAIKUMHU MUOIIUTAMH

moow)>

271) BopcHHBI XOpHOHA CTAHOBSITCS TPETHYHBIMH B pe3yibrare Au(hepeHIInPOBKU
. KPOBEHOCHBIX COCY/IOB +

. BHE3apOIbIIIIEBON ME30IePMBI

. BHE3aPOIbIIIIEBOH JKEITOYHON SHTOJACPMEI

. mepudepudeckoro nutoTpododaacta

OO w»



E. rmagxux MUOLIUTOB

272) TpetnuHble BOPCHHBI XOPHOHA Pa3BUBAIOTCS HA
A. 3 Henene +
B. 2 Henene
C. 8 nenene
D. 5 venene
E. 1 Henene

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

274) I'mctnoTpoHBIM TUN TUTAHUS 3aPOJIbIIIa 00€CTIEUMBACTCS KOHTAKTOM
TpodobacTa c

A. cTpOMOM SHAOMETPUS +

B. snurenuem suaomerpus

C. aMHHOTHYCCKUM SITUTETHEM

D. s)xenToyHO# 3HTOIEpMOM

E. Mmuomerpuem

275) I'emaToTpoHBIM THI MTUTAHUS 3aPOJIbIIIa 00eCTICUNBACTCS KOHTAKTOM
TpodobriacTa ¢

A. MaTepUHCKOW KPOBBIO +

B. BHe3apoabIIEeBOM ME30AEPMBI

C. BHE3apOIBIIIEBO KEITOYHON SHTOACPMBI

D. nepucdepuueckoro uurorpododiacta

E. rmaakux MHOIIMTOB

2776) Haunnast co BTopoi HeZienu pa3BUTHs, Tpodo0IiacT CeKpeTUpyeT ropMOH
A. XI'y +
B. ©CI'
C.JIr
D. AKTT
E. JITT

277) Cekpetupyembiii TpooOIacTOM B KPOBb MAaTEPH TOPMOH XI'd OTBEYACT 3a
A. moanep>kaHre aKTUBHOCTH JKEJITOTO Tena +
B. orpanuuenue uBa3uu 0J1ACTOLMCTHI B DHAOMETPUIA
C. perynsanuto MopdoreHesa mpoBU30PHBIX OPTaHOB
D. crumynsimutio nenuayaibHON TpaHchopMam
E. oBymnsmuio

278) IlepBbiii aTan racTpyISIUK y YeJIOBEKa IPOUCXOIUT Ha
A. 7 cytku +



B. 15¢cyTkun
C. 21 cytku
D. 3cytkun
E. 1 cytkn

279) MexaHn3MOM TIEPBOTO dTalla racTPYJISAIUN Y 3apOJIbIIIa YeJIOBEKA SBIISCTCS
A. nearamuHanug +
B. nuBarnnanms
C. umMmmurpanus
D. nponudepanms
E. nerepmunarus

280) HauanpHbIii 3Tan SMOPHOHAIBHOIO Pa3BUTHS YeIOBEKa IMPOI0JIKACTCS
A. IEpBYyIO HEJEIIO +
B. ¢ mepBoii 110 BOCbMYI0 HEAEIIO
C. mepBbIe 1BE HEETH
D. co BTOpo#i 10 BOCEMYIO HE/ICIIIO
E. nepBbie cyTku

281) 3apobIIeBslii IEpUO1 SMOPHOHATIBHOTO PA3BUTHA YEIOBEKA IPOJ0JIKAETCS
A. cO BTOPOM MO BOCBMYIO HEZIEINIO +
B. ¢ nmepBoii o BOCbMYIO HEJIEIIO
C. mepBbIe J1Be HENlETU
D. nmepByro Henemo
E. nepBbie cyTku

282) I1noansiii mepuo1 SMOPUOHATILHOTO Pa3BUTHS YEJIOBEKA MPOAOTKACTCS
A. ¢ I€BATOM IO COPOKOBYIO HEJEIIO +
B. ¢ mepBoii o BOCbMYI0 HEAETIO
C. mepBbIe 1BE HEETH
D. nepByto Henemnto
E. nepBbie cyTku

283) B TeueHue IByX MEPBBIX MECAIIEB AMOPHUOTECHE3a YeJIOBEKa Pa3BUBAIOIIUICS
WHIUBUIYM Ha3bIBACTCS

A. >MOpuoH +

B. cunkapuon

C. 6iacrorucra

D. sm6puobnact

E. 3urora

284) C tpeTbero Mecsiia SMOPHOreHe3a YeJI0BEKa Pa3BUBAIOLIUICS HHIUBUIYM
Ha3bIBAETCS

A. mon +

B. cunkapuon

C. 6nacrorucra

D. sm06puon

E. 3urora



285) O1mio10TBOpEHHE y YESIIOBEKA MPOUCXONT B
. Alnesone +

. TIOJIOCTH MaTKA

. IEPBUKAIBHOM KaHaJIe

. BJIarajulie

. ITUIHUKE

mooOmw>

286) BTopoe MelioTrueckoe JeJICHHE B OBOI'CHE3¢ YeJIOBEKa 3aBEPIIaeTCs
. BO BpeMsl OIUIOJI0OTBOpEHUs +

. B TIpoIlecce UMILIAHTAIUK 01acTyJIbl B SHIOMETPUI MaTepu

. BO BpeMs1 OBYJIALIMKM TPETUYHOTO (POJUTHKYJIIA

. B IIPOIIECCE rOJI00IACTUUECKOTO IPOOTICHUS 3UTOThI

. B IIPOLIECCE TacTPyJISIIUU

© >

mo o

287) Kananuranuys no3BoJisieT CBEpUINTHCS
. aKPOCOMAJIBHOW peakuuu +

. ArNIFOTUHAIMY CIIEPMATO30UI0B

. CEJIEKLIUU CIIEPMATO30M1I0B

. YAQJICHUIO OJiecTAIed 000JI0YKH

. OBYJISILIUU

mooOm>

288) JKenTouHbIi MEIIOK BOBJIEYCH BO BCE IIPOIIECCHI, KPOME
. HAKOTUJICHUS KEJITOYHBIX TpaHy +

. 00pa3oBaHMs MEPBUYHBIX KPOBEHOCHBIX COCYIOB

. mubdepeHpOBKY MPUMUTHUBHBIX KIETOK KPOBH

. COXpaHEHHU MEPBUYHBIX MOJIOBBIX KJIETOK

. BXOJIUT B COCTaB ITyTIOBUHBI

o >

mo o

289) IIpoBHU30pHBIM OPraHOM YEJIOBEKA, PyJAUMEHT KOTOPOTO BXOJIUT B COCTaB
MyTOBUHBI, SBIIAETCS

A. )KeNTOYHBI MElIoK +

B. amHuoTHUECKMIT My3BIpEK

C. BOpCHMHYATHIN XOPUOH

D. BHe3apObIIIEBbIN LIETOM

E. rmankuii xopuon

290) Me3onepma aMHHUOTUYECKOM HOXKH SIBJISIETCS HCTOYHHUKOM  Pa3BUTHSA

COCIMHUTEIBbHON TKaHU
A. ciim3ucToit +
B. perukynsipHoii
C. BOJIOKHUCTOH
D. Genoit xxupoBoit
E. Mmuenonguoi

291) ITymoBrHA COACPIKUT COCY/IbI
A. 1Be apTepuu U OJIHY BeHY +
B. 1Be apTepun 1 HECKOJIBKO BEH



C. oHy apTepuIo U OJJHY BEHY
D. onHy apTepuio 1 1BE BEHBI
E. Tpu aprepun

292) IIEPBUYHbLIE BOPCHUHBI XOPMOHA TTOABJIAIOTCA BO BPEMA
. MMILJIQHTAIL[UH +

. oOpa3oBaHus 0JaCTYyIIbI

. BTOPOT0 dTara racTpyiasnuu

. 00pa30BaHMs TYJOBUIIHBIX CKIIAJIOK

. OITIOJOTBOPEHUSA

mooOw>

293) KoTuiteqoHbI IIAICHTHI OTACIICHBI IPYT OT Apyra
. CenTaMM dHAOMETpHUs +

. CeNTaMM YHAOMETPHUS

. CeNITaMu SHIAOMETPUS

. JaKyHaMH C MaT€PUHCKON KPOBbIO

. Ty4KaMH TJIaJIKUX MUOLIUTOB

o >

mo O

294) K xoHIly O66peMEHHOCTH TeMaTOoIIallEeHTapHbBIN Oaphep
A. uctonuaercs +
B. ycnoxHsercs B cTpoeHuun
C. yronmiaercs
D. 3amensiercsa pubpunonaom
E. nonHoCThIO HcYe3aeT

295) KpoBb B JTaKyHBI ILIAIICHTHI TOCTYIACT W3
A. pa3pylieHHbIX apTepuil SHTOMETpuUs +
B. pa3pyiieHHBIX BEH CTPOMBI DHIOMETPUS
C. KanmuIIpOB TPETHUYHBIX BOPCHUH XOPHOHA
D. napHbIX apTepuii MyMmOYHOTO KaHATHKA
E. cocynoB muomerpus

296) MHTepcTuIaibHble KICTKA BHYTPEHHETO CJIOS TEKU (POJUTMKYJIA SUYHUKA
o0pa3yroT

A. TecToCTepoH +

B. acTporenst

C. mporectepoH

D. nponaktun

E. ©CT'

297) PocT KOHIIEBBIX OT/ICJIOB MOJIOYHBIX JKEJIE3 CTUMYJIHPYETCS
A. mporectepoHOM +
B. acTtporenamu
C. TectrocTepoHOM
D. nponaktTuHOM
E. okcurormmaom

298) bnectsmas 060104Ka BIEpBbIe MOABIAETCS B (OIUTUKYJIE SUYHUKA



A. iepBU4YHOM +

B. npumopaunaibHOoM
C. BTOpUYHOM

D. arpesupyromieM
E. TpetnunoM

299) [1oBepXHOCTHBIE KJIETKHU AMUTEINATBHON BHICTUIKU BJIaraauiia
A. XpynHbI€ U TJIOCKHUE +
B. nuiiensr siaep
C. UMEIOT HHTEHCUBHO 0a30(PMIBHYIO IIUTOILIA3MY
D. menkue, OKpyTiible, C BRITIHYTHIMU y9aCTKaMH ITUTOTIIa3Mbl
E. UMEIOT peCHUYKM Ha allMKaJIbHOM IOJIIOCE

300) PocT BBIBOAHBIX TPOTOKOB MOJIOYHBIX JKEJI€3 CTUMYIHPYETCS
A. actporenamu +
B. nporecreponom
C. TecrocTepoHOM
D. nponaktuHOM
E. okcuTormmuom

BOIIpOCbI AJIA TIPOXOKACHU A l'[pOMe)KyTO‘lH()ﬁ arTrecranmmmu

Bonpoc 1. )Ku3HeHHBIN (KJIETOYHBIN) LUKI: ONPEACICHUE, XapaKTEePUCTHKA €0
sTanoB. OCOOEHHOCTH >KM3HEHHOTO IMKJIA KJIETOK Pa3JIMYHBIX BUJIOB TKaHEH.
BHyTpukieTouHas pereHepanusi.

OtBet: KIleTOYHBII IUKI — 3TO MHPOMEXYTOK BPEMEHH, B KOTOPBIA KIETKa
CYIIECTBYeT KaK €JWHHIA, OT €€ Oo0pa3oBaHUs B pe3yibTaTe HEJICHUs 0
cieaywomiero aeneHus uiad cmeptd. OH BrIodaeT mMuto3 (M) u Tpu mepuoja
uHTepdasbl: npecunrernyeckui (G1), cunrernyeckuii (S) U MOCTCUHTETUYECKUN
(G2). B Gl-nepuone, HacTymaromeM cpaly IMocie IeJICHHUs, KJICTKU HUMEIOT
nurmonaHoe coaeprkanue JIHK (2¢). B 3ToT nepuoa mpoucxoauT pocT KIETOK 32
CYET YCUJICHHOTO CHHTE3a OEJIKOB, YTO 00ecreYrBaeT BOCCTAHOBJIECHUE pa3Mepa
KJIETKH Tiocie aeneHus. B S-nepuoae npoucxoaut ynBoenue koiaudectBa JIHK.
B pa3HbIX KIIeTKax, HaXOISAUIUXCSA B S-TIEPUOJIC, MOKXHO OOHAPYKUTh pa3HbIC
konmnuectBa JJHK — ot 2¢ go 4c. HaunHaercs Takke yABOEHUE LIeHTpHoJeh. B
G2-nepuone mpoumcxoautr cuHTe3 MPHK wu OenkoB, HEoOXOAMMBIX IS
MPOXOXKJIeHUs MHUTO3a. Cpelli CHHTE3UPYIONTUXCS B 3TO BpeMsi OEIKOB 0co0oe
MECTO 3aHUMAIOT TYOyJWHBI — OCJKH MUTOTHYECKOro BepereHa. CoaepikaHue
JIHK cocraBnsier 4c, uentpuonu ynBoeHsl. B xonue G2-nepuona cunte3 PHK
najiaeT v MOJHOCTBIO MpeKpamaercsa Bo Bpems mutosza. U3 nmepuoga G1 kinerka
MoOXeT yxoautb B mnepuos GO, B KOTOpOM OHAa NPEKpaIaeT MPOXOKICHUE
MUTOTHYECKUX IHUKJIOB U BO MHOTUX ciydasx auddepenuupyercs. [Ipu stom
HEKOTOphle KJIEeTKH MoOryT Bo3Bpamatbcss w3 GO0 B Gl U BO30OHOBIATH
IPOXO’K/ICHUE BCEX ITAMNOB LIUKIIA.

Bo B3pocnom opraHuzMe KIETKM pa3IMYHbIX TKAaHEH U OpraHoB HUMEIOT
HEOJIMHAKOBYIO CIIOCOOHOCTh K JEJIEHHMIO. BCTpedaroTcss momyssiiuu KIETOK,
MOJIHOCTBIO MOTEPSABIINE CBOWCTBO JAEIUTHCA UM MOCTOSHHO Haxopsmuecs B GO
(cTaOunpHBIE TOMYJSANUMA, HAMPUMEpP, HEUPOHBI M  KapAHUOMHOIUTHI). B



OOHOBJISIFOIIUXCS TOMYJSUUAX (MOKPOBHBIE JMUTENNH, KPOBETBOPHBIE TKAHU)
YacTh KJIETOK MOCTOSHHO JEJATCS, 3aMEHsIs MOorudaroume KIeTku (Hampumep, B
0a3albHOM CJIO€ SMUAECPMHUCA, B SMUTEIUU KPUMNT KHUIICYHHKA, B MHUEIOUIHOU
TKaHU KOCTHOroO Mo3ra). B pactymmx nmonynasiuuax (3MUTENIUHA MEYEHU, MOYEK)
KJIETKH, B OOBIYHBIX yCIOBUSAX Haxojsammecs B GO, BO30OHOBISIOT EJICHUS MPH
pOCTE WIIM penapaTUBHOM PErE€HEPALIMU OPTAHOB U TKAHEM.

Perenepariusi KJIeTOK CTAOMJIBHBIX MOMYJISIUIM, YTPATUBIIMX CIOCOOHOCTH K
JEJICHUIO, TPOUCXOJUT HAa BHYTPUKIETOYHOM YPOBHE IYTEM BOCCTAHOBJICHUS
OpraHe/ll U MakKpOMOJEKyd.  YBEJIMYEHHE 4YHClIa OpraHeil JOCTHraercs
YCUJICHHEM UX 00pa3oBaHUs, COOPKHU 3JIEMEHTAPHBIX CTPYKTYPHBIX €AMHMI] WIIN
nyTeM uxX JeneHus. Pemapanusi KJIETOK MOCIE MOBPEXKICHUS ObIBACT IMOJHOM,
KOI'JIa BOCCTAHABJIMBAIOTCS BCE CBOMCTBA JAHHBIX KJIETOK, WM HEMOJHOU. B
HOCIEHEM Clyyae IIoclie CHSTHS JAEWCTBHS MOBpexaarouero (axkropa
HOpManu3yercst psii QyHKUUN KIETOK, HO Yepe3 HEKOTOPOE BpeMsl OHU yke 0e3
BCSIKOrO BO3JAeHcTBUsS morudaroT. OcoOEHHO dYacTo 3TO HaOI0aaeTcs Mpu
MOPAKEHUAX KIETOYHOTO Sapa.

Bompoc 2. Kierka, Kkak CTpyKTypHO-QYHKUHMOHAJIbHAs €AUHUIA TKaHU.
Onpenenenune.  OOmMA  MIaH  CTPOEHUS  JYKAPUOTHUECKUX  KJIIETOK.
B3auMmopeiicTBue CTPYKTYp KIETKM B Ipolecce ee Meradoiu3ma (Ha IpHuMepe
CUHTE3a OCJIKOB U HEOEJIKOBBIX BENIECTB). PeakTHBHBIE CBONCTBA KJIIETOK, HUX
MEANKO-OMOJIOTHYECKOE 3HAUEHHE.

OtBet: KneTka — 3T0 orpaHM4eHHasi aKTUBHOM MEMOPAHOW CTPYKTypUpPOBaHHAS
cUcTeMa  OMONOJMMEPOB,  YYAacTBYIOIIMX B  €IMHOM  COBOKYITHOCTH
METabONIMYECKUX M DHEPreTUYECKUX  MPOLECCOB,  OCYILECTBISIOUINX
NOJJIEP>)KAHUE M BOCHPOU3BEIACHUE BCEW CHCTEMBI B LIEJIOM. DYKAPUOTHYECKUE
KJIETKH COCTOSAT U3 TPEX OCHOBHBIX KOMIIOHEHTOB: IJIa3MAaTUYECKOW MeMOpaHbI
(1a3MoneMMbl), spa W HOUTomia3Mbl. [lnasmosiemMma mpeAcTaBiseT coOoM
NBOMHOM coil (hochOTUNUIOB CO BCTPOSHHBIMU B HEro OelKamu, OTACIISIFONTUN
BHYTPEHHIOIO YacTh KJIETKU OT BHEIIHEW cpelbl. B sdnpe paznuyaroT XpoMaTuH,
ANIPBILLIKY, SAEPHYIO 000J0UKY, HYKJIECOIJIa3My U SAEPHBIA OEIKOBBIA MaTPHKC.
[{urornazma BKJIOYAeT B ceOsl rMajomia3My, B KOTOPOM HAXOJATCS OpraHesulbl;
KaXXJasi U3 HUX BBINOJHAET 00s3aTesibHyl0 (yHKIMI0. YacTh opranemn mmeer
MEMOpaHHOE CTPOEHUE: PHJIOTUIA3MATUYECKUN PETUKYITYyM, KOMILIEKC [ 0nbIxKu,
JM30COMBI, TEPOKCHUCOMBI W  MHUTOXOHApuU. HememOpaHHbIE OpraHesibl
NpelICcTaBiIeHbl pubOOCOMaMH, KIETOUYHBIM LIEHTPOM U IIUTOCKeneToM. B
rHaJIoIIa3Me€ MOTYT BCTPETUTHCS HENOCTOSIHHbIE KOMIIOHEHTBI - BKJIFOUEHHS
(>KMpOBBIE KaIUld, NMHATMEHTHBIE TpaHylbl W JAp.). Bce KOMIIOHEHTBI KIIETKH
BBIMOJIHAIOT (PYHKIMHM, HEOOXOJUMBbIE MJi €€ CYIIECTBOBAHUSA KakK IIEJIoro.
Hampumep, B cunTtese Oenka ydacTBYIOT sSpo (B Hem mpoucxoast cuate3 MPHK,
pPHK wu oOpa3zoBanue cyObeauHull; pubocom), pubOocombl (0OecTeunBarOT
tpaHcisiiuio MPHK), a B ciiydae cekpeTopHbIX, MEMOpPAaHHBIX WM JIN30COMHBIX
O€JIKOB Tak)Ke TPaHYJSIPHBIA SHIOMIIA3MAaTUUYECKUN PETUKYJIyM (cerperanus
CUHTE3UPYEMbIX O€JIKOB OT THaJomia3Mbl, UX (QOJAUHT, TEPBUYHOE
[NIMKO3WJIMPOBAHUE M TPAHCNOPT) M KoMIwiekc [onpmku  (JanbHeias
Moau(uKalus OENKOB, UX COPTHPOBKA M yMaKOBKA B CEKPETOPHBIC T'PAHYIIbI).
CuHTe3 HeOeNKOBBIX BEHIECTB (JIMIKIOB, YIJIEBOJOB) MPOUCXOJIUT B TJIAJKOM
AHOIUIA3MaTHYECKOM peTUKYJymMe. OT HEro OTIIHYPOBBIBAIOTCS TPAHCIIOPTHBIE



y3bIPbKHU, COJEPIKAIINE CUHTE3UPOBAHHBIE BEILIECTBA, [IEPEMEIIAIOTCS B CTOPOHY
KoMIuIeKca ['osb/pku U cuBatoTest ¢ HUM. HekoTopsie 3Tamnbl CHHTE3a CTEPOUIOB
UAYT B OCOOBIX MUTOXOHJPHUSX C TPYOUaThIMU KPUCTAMH.

PeakTuBHBIE U3MEHEHHS KJIETOK — W3MEHEHUS UX CTPYKTYpbl U (QYHKIUH O]
aeiictBrueM BHEIIHUX (akTopoB. Eciu BpenHblii QakTop HE BBI3BIBAET THOEIH
KJIETOK, TO TMPOUCXOAAT KOMIICHCATOPHbIE W3MEHEHUsS — THIEpIUIa3us
(pa3MHOXKEHHE IyTeM JeNieHus) Wiu Tuneptpodpus (yBeIWYCHHE pa3Mepa).
CunbHbIe pa3IpaKUTENHU BBI3BIBAIOT COCTOSHUE KJIETKH, IOTPAHUYHOE CO
CMEPTHIO, HO elle oOpatuMoe — mapaHekpo3. Hekpobuo3 — 3to HeoOpaTtumeble
U3MEHEHUSl B KIETKE, NPEIIIECTBYIOUIME HEKpPO3y. XapaKTEpHbIE MPU3HAKU
HEKpoOMo3a — 3TO M3MEHEHMs] KIETOYHOrO sapa B BHUJAE KapHOIHMKHO3A
(YIIIOTHEHUs M CMOPIUMBAHHUA), Kapuopekcuca (pazapoOsieHuss XpoMaTHHA Ha
OTJENbHBIE IJIBIOKM) M Kapuoju3uca (HaOyxaHUsl U pacTBOPEHUS XPOMAaTHHA).
['nbenp KIETKM MyTEM HEKpPO3a COMPOBOXKIACTCS pa3pyUICHUEM SICPHOI
000JI04YKH, IIa3MOJIEMMbl U MeMOpaH opraHeil. [IpoaykTel pacmaga KIETOK
MOMAIal0T B MEXKKJIETOYHBIE MPOCTPAHCTBA M BBI3BIBAIOT BocmajeHue. Kpome
TOTO, CYIIECTBYET SIBICHUE 3alIpOrpaMMHUPOBAHHON rH0eu KIETOK (aronro3a) B
pe3ynbTaTe 3amycka COOCTBEHHON MPOrpaMMbl CAMOYHUYTOXKEHHUS MPU y4aCTUU
BHYTPEHHUX M BHEHIHUX ¢akTopoB. [laTomormyeckass peakTUBHOCTH KJIETOK
UIPAET PELIAOIIYIO POJIb B MATOT€HE3€ MHOTUX 3a00J1€BaHUM.

Bomnpoc 3. Onpenenenue kieTku. OCHOBHBIE MOJIOKEHUS KIETOYHOW TEOPUU -
Bknan IlIBanna, Ilneiinena, Ilypkunabe, BupxoBa B ee co3maHue U pa3BUTHE.
B3auMonencTBue  CTPYKTYpHBIX KOMIIOHEHTOB  KJIETKHM TIIPU  HEKOTOPBIX
MPOSIBIICHUAX €€ KU3HEIACATEIbHOCTH: CHUHTE3 BELIECTBA, BHYTPUKIIETOYHBIN
TPAHCIOPT U TUAPOJIN3S.

OtBer: Knetka — 3To orpaHryeHHasi akTUBHOW MEMOpaHOM CTPYKTYpUpPOBaHHAS
cuctremMa  OHMOMOJIUMEPOB,  YYACTBYIOIIMX B  €AMHOM  COBOKYIMHOCTH
MeTa0OIMYECKUX U DHEPreTUYEeCKUX  MPOIIECCOB,  OCYIIECTBIISIOMIMNX
MOJJEPAKAHUE U BOCTIPOU3BEAECHUE BCE CUCTEMBI B LIEJIOM.

OCHOBHBIE MMOJIOKEHUS KIETOUHOU TEOPUHU:

1) KneTka sSBISCTCS HAMMEHBIICH eTUHULICH KUBOTO;

2) KieTky pa3HbIX OPraHu3MOB MIPHHIIUITAAIBHO CXOAHBI IO CTPOCHHUIO;

3) Pa3mMHOKEHHE KIIETOK MIPOUCXOAMT MyTeM JCICHUS UCXOAHON KICTKH;

4) MHOTOKJICTOYHbIE OPTraHU3Mbl MPEACTABISIOT COOOW CIIOKHBIC aHCaMOJIH
KJIETOK W WX TPOW3BOJHBIX, OOBEAMHEHHBIC B IIEJIOCTHBIC HHTETPUPOBAHHBIC
CUCTEMBbl TKaHEH W OpraHoB, TOJYMHEHHBIC W CBS3aHHBIE MEXIy Co00i
MEXKJIETOYHBIMHU, TYMOPAJIbHBIMU U HEPBHBIMH (POPMaMU PETYIISIUH.

Mattuac llIneitnen u Teomgop IlIBanH chopmyaupoBaid KIETOUYHYIO TECOPHIO B
cepennae XIX Beka. O600IMB MMErOIKEcs 3HAHUS (B YaCTHOCTH, JaHHBIC SHa
[lypkuHbe, OMUCABIIETO B KJIETKaX SAPO W IUTOIUIA3MYy), OHM JOKa3ajau, 4TO
KJIETKA SIBJISIETCS. OCHOBHOW eauHulEH roboro opranuszMa. Pyponsd Bupxos
JOITOJIHUJI TEOPUI0 BAXKHEUILKUM IT0JI0KEHUEM - BCSKasl KJIETKa IPOUCXOIUT OT
JIPYrou KJIETKH.

Bo B3auMOIEHCTBUM CTPYKTYpP KJIIETKM Ba)KHOE 3HAYEHHUE UIPACT TMAJOILIa3Ma.
Uepes Hee ocyiiecTBisieTcs OOJbIIas 4acTh BHYTPHUKJIETOYHBIX TPAHCIOPTHBIX
IIPOLIECCOB: MEPEHOC AMUHOKHUCIIOT, JKUPHBIX KHUCIJIOT, HYKIECOTHUJIOB, Caxapos,
AT®. B ruanonnasme HJET MNOCTOSIHHBIM IMOTOK HOHOB K IJIa3MaTHYECKOU



MeMOpaHe W OT Hee K MUTOXOHAPUSIM M SApy. B TpaHcmopre BemiecTB depes
ruajgomia3My y4acTBYIOT MHUKPOTPYOOUKHM M B3aUMOJICHCTBYIOIIME C HUMU
TPAHCIIOPTHBIE O€JIKU — AWMHEWHbl M KUHE3UHBI; DHEPTUI0 JJisi padOThl 3THX
OCJIKOB TOCTAaBISIOT MUTOXOHJpUHU. TpaHCHOPT CEKPETOPHBIX MPOAYKTOB
MPOUCXOJUT C YYACTHUEM HHJAOIUIA3MATUYECKOTO PETUKYJyMa M KOMIUIEKCa
lompmxu. [Ins cuHTe3a OENKOB Takke HEOOXOAMMO YYaCTHE Pa3IMYHBIX
CTPYKTYPHBIX KOMIIOHCHTOB KJIETKHU: Si7jpa, puOOCOM, a B CIy4ae CEKPETOPHBIX,
JU30COMHBIX M MEMOpaHHBIX OE€JIKOB — TakKe SHIOIIa3MaTHYECKOTrO
peTuKyiyMa u koMmriekca ['onbku. ['uapoaus BemecTs, MOrIOMIEHHBIX KIETKON
H3BHE, POUCXOJIUT C YY4ACTUEM IIJIa3MOJIEMMBI (SHIOIIMTO3), SHIOCOM U JTU30COM
(pacuieruieHue TUIPOJUTHUYECKUMH  (pepmenTamu). [IpoaykTel  Truaposusa
TPAHCIIOPTUPYIOTCS U3 JTM30COM B THAJIOTIa3MY.

Bompoc 4. Pemnponaykuusi KJIeToK U ee Ouonoruyeckoe 3HaueHue. CrocoObl
penpoaykiuuu.  MUTOTHYECKMM LMK  NEPUOABI, HUX  CTPYKTYPHO-
(GbyHKIIMOHATBHASA XapaKTEPUCTHUKA, YYBCTBUTEIBHOCTh KJIETOK K BO3JCHCTBUIO
SHJOTEHHBIX M HK30T€HHBIX (PakTOpoB. OCOOCHHOCTH PEHPOIYKIHMH IMOJOBBIX
KJIETOK.

OtBet: buonornyeckoe 3Ha4eHUE PENPOIYKLIHUH KIETOK COCTOUT B 00€CIIEYEHUN
pocTa W pa3BUTUA TKAHEH, OPraHOB W OpraHM3Ma B ILEJIOM, a TaKke
(U3MOIOTHYECKON U pemapaTUBHON pereHepanuu. PenpoayKius coMaTUueCKuX
KJIETOK OCYUIECTBIJISICTCSI IyTeEM MHUTO3a. BO BpeMsi MUTOTHYECKOTO JEIEHUS
KJIETKA MPOXOUT Psi/I MOCIeN0BATEeNbHBIX cTanuil (mpodasy, mertadasy, aHadasy,
Tenodasy), B pe3ybTaTe KOTOPBIX KaXK/as JOYEPHSS KJIETKa MOJIydaeT TaKou ke
Ha0Op XpOMOCOM, KaK M y MaTepuHCKOW KieTkd. [Ipsimoil cmoco0 neneHus
(aMHUTO3) MMOCPEACTBOM MEPETSHKKH sIIpa U ITUTOILIa3Mbl XapaKTEPEH B HACTOSIIIIEE
BpEMs HE pacCMaTPUBAETCS B KAUECTBE MOJHOLIEHHOTO CITOCO0a PENpOyKITUH.
MUTOTHYECKUN LUK — ATO MPOMEKYTOK BPEMEHU OT OOpa3oBaHMs KJIETKU B
pe3yJibTaTe MUTOTHYECKOTO JENCHHUS 10 CleAyromero Muto3a. OH BKIIOYAET
co0ctBeHHO MHTO3 (M) u Tpu mepuoja unHrepdassl: npecunrernueckuit (Gl),
cunternueckuit (S) u nmocrcunrernueckui (G2). B Gl-nepuoje, Hactymnaromem
cpasy mnocie JejeHus, KJIETKHM UMerT aurionaHoe coxaepxkanue JIHK (2¢). B
ATOT MEPUOJ MMPOUCXOJUT POCT KJIETOK 3a CUET YCHJIICHHOTO CUHTE3a OCJIKOB, UTO
obOecrieurBaeT BOCCTAHOBJICHHE pa3Mmepa KIETKHU mocie jaeneHus. B S-nepuone
npoucxoaut yasoenue kommuectBa JIHK, HaumnHaerca takke ynBoeHue
nearpuoneii. B G2-nepuojae npoucxoaut cuaTe3 MPHK 1 6e1K0B, HEOOX0IUMBIX
JUTSL TIPOXO’KJICHUSI MUTO3a, MIPEXKJIE BCErO TYOyJIMHOB — OEITKOB MUTOTHYECKOTO
BepereHa. Conepxanue JIHK cocrtasnser 4c, uenrpuonu yasoeHsl. B konne G2-
nepuosa cunte3 PHK magaer n nosiHOCTHIO NpekpaaeTcs BO BPEMsI MUTO34.
AKTUBHO JeNsIIMecs] KIETKH 00JagaroT TMOBBIINICHHOW YYBCTBUTEIBHOCTHIO K
nevicteuto  ¢daktopoB, mnopexaaronmx JIHK (B 4YacTHOCTH, XUMHYECKHX
MyTarecHOB W MWOHU3MPYIOIIEH paauanuu). 3a HUCKIIYEHUEM Ype3BbIUYaliHO
BBICOKMX 103, noBpexaeHue JJHK coBmecTMMO ¢ BBDKMBAaHUEM HEIEISALIUXCS
kierok. OnHako moclie HaHeceHUsi HemornpaBuMoro yumiepba JIHK Bo Bpewms
MHUTO3a KJIETKM THOHYT, T.K. XpPOMOCOMHBIE AHOMAJIMM HapyIIAIOT MPOIECC
JIETICHUS.

Crneunduueckuit cnocod penpoayKIHK MOJOBBIX KJIETOK — MEW03, BKIIOUYAOIIUNA
JBa TIOCTIEJIOBATENBbHBIX JeieHus. B mpodase mepBoro AeneHus] MPOUCXOIUT



KOHBIOTALU TOMOJOTMYHBIX XPOMOCOM U KpPOCCHUHIOBEp — OOMEH WuX
y4acTKaMH, CO3JAIONINI HOBble KOMOMHAIIMM T'€HOB B IOTOMCTBE. B aHadase k
IIOJIIOCAM  KIIETKHM PACXOIATCA HE XpOMATHIbI, a ILenble TOMOJOTHYHBIC
XpoMocoMmbl. B uHTepdaze Mexay IByMs IENCHUSIMU HEW HE MPOUCXOAUT
yasoenust JIHK. B pesynbrare U3 OJHON AMIUIOMAHOW KIETKH OOpa3yroTcs
YEThIPE raIuIOUIHBIX.

Bompoc 5. Onpenenenue TkaHH. 3aKOHOMEPHOCTH 3BOJIOLMHM TKaHEW (BKJIa
A.A. 3aBap3una u H.I'. Xinonuna). MopdodyHkiroHansHass U reHeTu4YecKas
Kkjaccudukanus TKaHeW. XapaKTepUCTHKA CTPYKTYPHBIX 3JIEMEHTOB TKaHEH.
AnanTanus 1 U3BMEHUMBOCTh TKaHEH.

OtBer: TkaHb - 3TO BO3HHUKIIAS B HSBOJIIOIMU YacTHAas CHUCTEMa OpraHU3Ma,
KOTOpass COCTOMT W3 OJHOTO WJIM HECKOJbKHX JTU((PEpoOHOB KIETOK M HX
OPOU3BOAHBIX U obOnamaer crnenupuyeckumMu  QyHKIUsSMU  Onaromaps
KOOINIEPATHUBHOM NIEATEIILHOCTH BCEX €€ AIEeMEHTOB. MIMeeTcsl HECKOIbKO TEeOopuid
pa3BUTHS TKaHEW B puitorenese:

1) 3akon mapamienbHbIX psiioB (A.A. 3aBap3WH): TKaHU KUBOTHBIX Pa3HBIX
KJIACCOB W BHUJIOB, BBINOJIHSIONIME OJUHAKOBBIC (DYHKIMU, HUMEIOT CXOJHOE
CTPOECHHUE.

2) 3akoH auBepreHTHOM sBosonuu TKane (H.I. Xmomuu): B ¢unorenese
MPOUCXOJIUT  PACXOXKIACHUE TMPU3HAKOB TKAHEW M  TIOSBJICHHUE  HOBBIX
PA3HOBHUJIHOCTEH TKaHeW B MpelesaXx TKAaHEBOW TPYMNIbl, YTO MPUBOJUT K
YCIIOKHEHUIO )KUBOTHBIX OPTaHW3MOB U YBETUUCHHUIO Pa3HO00pa3us TKaHEH.

Bce tkanu pensarcs Ha 4 MmophodyHKIIMOHATBHBIE TPYTIIHL:

1. OnurenuanbHble TKaHU (KyJa OTHOCSITCS U KEJE3bI);

2. TkaHu BHYTpPEHHEH CpeJibl;

3. MbIieuHbIe TKaHH;

4. HepBHas TKaHb.

Buytpu »Tux rpynn (KpoMe HEpPBHOW TKAHHW) Pa3IMyalOT T€ WM HHBIC BUJIbI
TKaHeW. TkaHuW, NpuHAIJIEKAIIUE K OJHOM TpymIe, MOTYyT HMETh pPa3HOE
MIPOUCXOXK]ICHHUE.

OO6miass ~ reHeruyeckas  KiaccupuKkauus  TKaHEH,  OTpaxawouias  uX
npoucxoxaenue, (mo H.I'. XmonuHy) He Obla 3aBepilieHa, OJHAKO B
MEJIUIIMHCKON THUCTOJIOTUU YacTO MPUMEHSIOTCS IeHeTUYecKue KiaccuduKaiuu
OTJIETLHBIX TPYIT TKAHEH, HATPUMED, STTUTEIHS:

1. DnuaepmManbHbIi TUIT (M3 SKTOACPMBI);

2. DHTOAEpPMATBHBIN TUI (U3 SHTOJAEPMBI);

3.1lemonedponepmanbHbIA TUI (U3 ME30JIEPMBI);

4. DNeHANMOTINATBHBINA TUTI (M3 HEPBHOU TPYOKH);

5. AHruoJepMaIbHbIN TUI (U3 ME3EHXUMBI).

B oOpa3oBaHuu TKaHM MOTYT MPUHUMATh y4acTHE KIETKH, UX MPOU3BOJHBIC
(CUMILIACThI, CHHITUTUH, MIOCTKJIIETOUHBIE CTPYKTYPHI), MEKKJIETOUHOE BEIIECTRO.
Kaxxnas TkaHb oTiimyaeTcsi onpeaeéHHbIM COCTABOM TaKMX 3J€MEHTOB, KOTOPBIN
oOycnaBinuBaeT ee crenuduieckre GyHKIUH.

N3MeHYMBOCTh TKaHEM — 3TO WX CIOCOOHOCTh M3MEHSATH CBOM CBOWCTBAa B
3aBUCMMOCTH OT BO3pacTa M YCJIOBUH OKpyXkaroieid cpenbl. Bo3pacTHbie
U3MEHEHHS CBSI3aHbl C YMEHBIICHUEM YHUCIEHHOCTH KIIETOK, CHUKEHUEM B HHX
OOMEHHBIX TMPOIIECCOB, YTO TMPUBOAUT K JAUCTPOPUYECKUM H3IMEHEHUSIM



KJIETOYHBIX M HEKJIIETOYHBIX CTPYKTYp TKaHed. MI3MeHeHus mojx BO3AEHCTBUEM
CpeOBBIX (PAKTOPOB OTPAXKAIOT AJANTALMIO TKAHENW K YCIOBHSIM CYLIECTBOBAHMS,
YTO 4Yallle BCETO IMPOSBIAECTCS B KOMIIEHCATOPHOM YCHWJIEHUM MUTOTHYECKOU
aKTUBHOCTH M METa0OJMYECKHX MPOIECCOB, MPUBOAAIIMX K TUIEPTPOPUH U
TUIIEPIUIA3UH KJIETOYHBIX JJIEMEHTOB.

Bonpoc 6. Omnpenenenue Ttkanu. [loHSATHE O KIETOYHBIX MONYJAIUAX U
mudpdeponax. CTBONOBbIE KIETKM U HX CcBoicTBa. KommuTtupoBanue,
neTepMUHaIus U 1udepeHImpoBKa KIETOK.

OtBer: TkaHb — 93TO BO3HHUKINAS B SBOJIOLNMU YacTHas CUCTeMa OpraHU3Ma,
KOTOpasi COCTOMT W3 OJHOTO WJIM HECKOJbKUX JTu(h(PEepoHOB KIETOK M HX
MPOU3BOJIHBIX M oOyamaer  crnenuduyeckuMu  QyHKIusIMU  Onaromaps
KOOIIEpaTUBHON JEATENILHOCTH BceX €€ 31eMeHTOB. KieTouHble momynsnuu —
IpyNnbl KJIETOK OJHOTO WJIM HECKOJIbKMX THIIOB, OOBbEIMHEHHbIE Ha OCHOBE
MPOUCXOXKJICHUSA, CTPOCHMs, (YHKUMM M JoKanu3zauuu. Juddepon — 3t0
COBOKYITHOCTB KJIETOYHBIX bopm (or  cTBOJIOBOM KIETKH 10
BBICOKOIU(P(EPEHIIUPOBAHHBIX),  COCTABJSIOIIMX  ONPEACNIEHHYIO  JMHUIO
mupdepenuupoBkr. B coctaB  nuddepona BXoaAT CcTBONOBas — KIETKa,
KOMMUTHPOBAHHBIC KIETKU-TIPEIIIIECTBEHHUKH, CO3PEBAIOIIHE U 3PENIbIC KIECTKH.
CrBonoBass kjeTka — Heaud@epeHIUpoBaHHAsS KJIETKA, COXPaHAOIIAs
CIOCOOHOCTh K Tposudepanui Ha MPOTSHKEHUH BCEH KXU3HU OpraHu3Ma WU
I GepeHIMPOBKE B 3peiible KJIETKHM TKaHW; OHA JaeT Hayajo IMOCIETYIOIIUM
kieTkaMm auddepoHa U MoAAepKUBAET HEOOXOIUMYIO YHUCICHHOCTh MOMYJISIIUN
KJIETOK JaHHOTO THma. /[s CTBOJIOBBIX KJIETOK XapakTepHbl HaxoxzaeHue B GO
nepuose (BHE KIETOYHOIO IMKJIA) M CIOCOOHOCTh CaMOIOAJIEPKUBATHCA
(Bocripou3BOIUTE ce0sl MPU MUTOTHYECKOM JeneHuH). [lo cBoMM moTeHUUsIM K
nuddepeHInpOBKE CTBOJOBBIC KJIETKH MOTYT OBITh TOJUIOTEHTHBIMH (MOTYT
pa3BUBAThCA B pa3HbIe BUABI KJIETOK; MPUMEP - CTBOJIOBBIC KJIETKH KPOBH) HIIU
YHUIIOTEHTHBIMH (MOTYT pa3BHUBAaThCS TOJBKO 1O OJHOMY HaIPaBJICHUIO;
OpUMEpPhl - CTBOJIOBBIE CIIEPMATOTEHHBIE KJIETKM W CTBOJIOBBIE KIIETKH
snuaepmuca). B mporecce sMOpuoreHe3a W BO B3pPOCIOM OpraHU3ME TIpU
aupGepeHIUPOBKE  TMOJUMOTEHTHBIX  CTBOJIOBBIX  KIIETOK  MPOUCXOIUT
MIOCTENIEHHOE OTpaHWYCHHWE BO3MOXKHBIX HAIMpPaBJICHUH pAa3BUTHS KIETOK -
KOMMUTHpOBaHHE. MeXaHn3M KOMMUTHPOBAHUS - CTOWKAsl PENPEcCHsl OJAHUX U
Jaepernpeccuss Apyrux reHoB. Ha omnpenenéHHONM cTagud KOMMUTHPOBAHUE
PUBOJUT K TOMY, YTO Y KJIETKH OCTA€TCA TOJBKO OAMH MYyTh PAa3BUTHS: TaKas
KJIETKa Ha3bIBAaeTCs JAETEPMHUHHpPOBaHHOW. Takum oOpa3om, JeTepMUHAIMS -
0ojiee y3KO€ MOHSATHE, YeM KOMMUTHUPOBAHHUE: IMPEBPALEHUE TOTUIOTEHTHBIX
KJIETOK B TOJIMIIOTEHTHBIE, OJIMTONOTEHTHBIE M, HAKOHEI], YHUIIOTEHTHBIE - 3TO
KOMMUTHUPOBAHUE; O JETEPMUHAIIUH 7K€ MOKHO TOBOPUTH JIUIIH TOJIBKO Ha CAMOM
MoCIie/IHEM  dTame - MNpd  OOpa30BaHMM  YHUIIOTEHTHBIX  KJIETOK.
HuddepenurpoBka - 3T0 MOCIEI0BATEILHOE U3MEHEHUE CTPYKTYPhI U (DYHKIIMH
KJIETKH, KOTOpO€ 00YCIIOBIIEHO T€HETUYECKOW MPOrpaMMOi pa3BUTHUS U IPUBOIUT
K 00pa3oBaHMIO BBICOKOCTICIIUATN3UPOBAHHBIX KJIETOK. [Ipouecc
mubdepeHUMpOBKA  3aKIIOYAETCd B IOCIEJOBAaTEJIbHOM  CUMTHIBAHUU U
UCIIOJIb30BAaHUU HACIEACTBEHHON uHMOpManuu, 4To oO0ecreynuBaeT CHHTE3
pa3IMYHBIX OEJKOB (B MEPBYIO ouepeab PEepMEHTOB), XapaKTEPHBIX JJIsi JAHHOTO
BU/JIA KJIETOK.



Bomnpoc 7. PazButue TkaHel B oHTOreHe3e. [IpuHIMIBI KiiacCuUKAIIMKM TKAHEH.
[loHnATHe: TKaHb, TKAaHEBOW THII, TKAaHEBas Trpynna. B3auMoCBsI3b TKaHEW.
®du3nonoruuecKas u penapatuBHasi pereHeparus.

OtBer: TkaHb - 3TO BO3HUKINAS B HSBOJIIOLMU YaCTHAs CHCTEMa OpraHu3Ma,
KOTOpasi COCTOMT U3 OJHOTO WM HECKONbKUX Iu(PEepoHOB KIETOK MU UX
MPOM3BOAHBIX H  OOmamaer cnermupuyeckuMu  (QyHKIusSMH — Oaromaps
KOONIEPATUBHOM JIEATEIBHOCTH BCEX €€ B3JeMEHTOB. TkaHeBas rpymma - 3TO
COBOKYMHOCTh TKaHEW, UMEIONIMX CXOAHble MOp(hOo(dYHKIIMOHATIbHBIE CBONCTBA
HE3aBUCHMO OT UCTOYHUKA UX PA3BUTHS.

Bce Tkanu nensrcs Ha 4 rpynims:

1. DnuTenuanbHble TKaHU (KyJa OTHOCSITCS U JKeJe3bl);

2. TkaHu BHYTPEHHEN CPENbL;

3. MblllIEYHBIE TKAHH;

4. HepBHas TKaHb.

Baytpu »Tux rpynn (KpoMe HEPBHOW TKAHHW) Pa3/IiMyalOT T€ WM HHBIC BHJbI
TkaHed. TkaHeBOW TUN (THMCTOTCHETHMYECKUW THUIN TKaHEH) - COBOKYMHOCTh
TKaHEW, pa3BUBAIOIIUXCA U3  OJMHAKOBBIX HAMOpPHUOHAIBHBIX  3a4aTKOB.
I'enernueckas knaccuukalys TKaHEH OCHOBaHA Ha UX MPUHAJIC)KHOCTH K TOMY
WM UHOMY THUITY; B YACTHOCTH, CPEAU IMUTEIUATBHBIX TKAHEU BBIJICIISIOT:

1. DnuaepManbHbIi TUIT (U3 3KTOJEPMBI);

2. DHTOJIepMaIbHBINA TUTI (M3 SHTOJIEPMBI);

3.IlenonedponepmanbHbIA TUI (U3 ME30JIEPMBI);

4. DneHANMOTIHANTBHBINA TUTI (M3 HEPBHOU TPYOKH);

5. AHruoniepManbHBINA TUI (M3 ME3EHXHUMBI).

KitoueBbIM MOMEHTOM pa3BUTHUS TKaHel siBisieTcs ux auddepeHnupoBka. Bee
KJIETKM MHOTOKIIETOYHOTO OpraHu3Ma pa3BUBAIOTCS U3 3UTOTHI, KOTOpas
TOTUINOTEHTHA - CIOCOOHA JJaBaTh HavaJio 0ol kietke. [locneayrommue kieTku
(6;macTomepbl, KJIETKHA 3apOJABIIIEBBIX JHUCTKOB) MOJHUIIOTEHTHBI - CHOCOOHBI
JlaBaTh Ha4yaJlo HE BCEM, HO MHOTMM (MJIM HECKOJIbKMM) BuAaM kietok. [lo mepe
JanbHENIIero aMOpUOHATBHOTO Pa3BUTUS MPOUCXOAUT €€ OOoJbllIee Cy>KEHUE
noreHuuii. B pesynbpraTre 00pa3yroTcsi pa3Hble CTBOJOBBIC KIETKU. OQHU U3 HUX
OCTAlOTCSl TOJIMIOTEHTHBIMU, APYTH€ CTAHOBSTCA YHUIIOTEHTHBIMH - MOTYT
pa3BUBaTbCAd TOJBKO 1O OJHOMY HampaBlieHuto. HMtak, B sMOpuorenese
MIPOUCXOJIUT TOCTEIIEHHOE OrpPaHUYEHUE BO3MOXKHBIX HAIMPABICHUN pPa3BUTHUS
KJIIETOK - KOMMHUTHpoBaHHE. OHO IIOCTOSIHHO HMMEET MECTO M BO B3pPOCIOM
opranusMme npu IuPepeHIpPoBKE MOJUIIOTEHTHBIX CTBOJOBBIX KIeTOK. Ha
ONPENEIEHHON CTalUM Yy KIJIETKHM OCTA€TCA TOJbKO OAWH MyTh PAa3BUTHS: Takas
KJIIETKa Ha3bIBaeTCs  JeTepMHHHpoBaHHOW. JlmddepeHnmupoBka -  3TO
MOCJIEIOBATEIbHOE HM3MEHEHHE CTPYKTYphl H (YHKIHUH KJIETKH, KOTOPOE
00yCJIOBJIEHO T'€HETUYECKON MPOrpaMMOM pa3BUTHUS U MPUBOAUT K 0Opa30BaHUIO
BBICOKOCTICIIUAIM3UPOBAHHBIX KIIETOK.

TkaHu B opraHuW3Me CyIIECTBYIOT HE H30JIMPOBAHHO, @ B COCTABE OPraHOB,
B3aMMOJICUCTBY MEXIy cO0OMl M TeM caMmbiM oOOecrieurBasi BBIOJIHEHUE
OCHOBHOM (yHKIMM opraHa. Tak, JOKa3aHbl B3aMMOOTHOLIEHUS JMUTENUS U
COEAMHUTEIBbHON TKAHU: AMUTEIUN CUMYJIUPYET CUHTE3 KOJUIAr€Ha, a MOCIEAHUN
BJIMSIET HA CEKPETOPHYIO AKTUBHOCTD JKEJIE3UCTOTO SIUTEIHA.

Pereneparusi — Ouonornueckuidl mpoiecc, 00ecrneynBaroIfii BOCCTAHOBICHHE



yTPAYEHHBIX CTPYKTYPHBIX »3jemMeHToB. Dusmonoruueckass pereHepanus —
BOCCTAaHOBJICHHE TKaHEW II0CJE EeCTECTBEHHOIO MW3HAIIMBAaHUA B IIpoliecce
KUBHEACATEIbHOCTH, pelapaTuBHas — TMOCIE TMOBpeXIeHUs. Perenepanus
TKaHEeH 00ecTieunBaeTCs MUTOTUYECKONH aKTUBHOCTHIO KaMOHMAIBHBIX 3JIEMEHTOB,
a IPU UX OTCYTCTBUU MPOUCXOUT HA BHYTPUKIETOUHOM YPOBHE.

Bompoc 8. Tkanb, Kak OJMH W3 YpPOBHEW OpraHu3aiuu >kuBoro. OmnpeaeseHue.
Knaccudpukanmu. Cumiuiactel U MEXKICTOYHOE BEIIECTBO, KaK IMPOU3BOJIHBIC
KJIETKHU. MonekynsipHO-T€HETHYECKHE OCHOBBI JIeTepMUHALIUU U
nudepeHITupoBKH.

OtBeT: BbIIENSAIOT BOCEMb CONOJYMHEHHBIX YPOBHEW OpraHu3alluy KUBOTO:
MOJICKYJIAPHBIA,  KJIETOYHBIA, TKAaHEBbIM, OpPraHHbIA, OPTaHU3MEHHBIMH,
MOMYJSIIUOHHO-  BUJOBOM, OuoreoneHotuyeckuir, OuocdepHsii. TkaHb
COOTBETCTBYET TKAHEBOMY YPOBHIO M ONPEIEIAETCS KaK BO3HUKILNAS B DBOJIFOLIUU
YacTHasl CHCTeMa OpraHuM3Ma, KOTOpas COCTOMT M3 OJHOIO WM HECKOJbKHX
qu(pPepoHOB KIETOK MU UX TMPOM3BOAHBIX M 00JIaJaeT crneuupuyecKuMu
GyHKUMSIMH OJaroapsi KOOIEepaTUBHOM AESITENbHOCTH BCEX €€ 3JIEMEHTOB.

Bce tkanu penarcs Ha 4 mophodyHKIMOHATBHBIE TPYIIIbIL:

1. DnuTenuanbHble TKaHU (KyJa OTHOCSTCS U JKeJe3bl);

2. TkaHu BHYTpEHHEN CPENBL;

3. MbilieuHbIe TKAHU;

4. HepBHas TKaHb.

BuayTpu sTHX rpymnm (KpoMe HEpBHOW TKaHM) pa3iMyaloT T€ WM WHBIC BUJBI
TKaHeW. TkaHW, NpUHAJJIEKAIIUE K OJHOM TIpylIe, MOTLYyT HMEThb pPa3HOE
IPOUCXOXKJICHHUE.

OOmrast ~ reHetruyeckas  KiaccHpUKaus ~ TKaHEH,  OTpaxaromias  HX
npoucxoxaenue, (mo H.I'. XnomwHy) He OblTa 3aBepiieHa, OJHAKO B
MEIUIMHCKOW THUCTOJOTUM YacTO MPUMEHSIOTCS I'€HETUYECKHE KiacCHU(PUKaLUU
OTJIETBHBIX TPy TKaHEW, HAIPUMED, SMUTEIHS:

1. DnuaepManbHbIi TUIT (M3 3KTOJEPMBI);

2. DHTOJIEpMAIIbHBIN TUTI (M3 SHTOAEPMBI);

3.1lenonedpoaepmanbHbIi TUI (U3 ME30JEPMBI);

4. DneHANMOTrIaNbHbIA TUT (M3 HEPBHOU TPYOKH);

5. AHruonepMaibHbIiA TUI (M3 ME3EHXHUMBI).

B o0pa3oBanuu TkaHW MOTYT MPUHUMATh Y4acTHE KJIETKH W WX MPOU3BOIHBIC
(cuMIUIacThl, CHHIMTHH, OCTKJIETOYHBIE CTPYKTYPbI, MEKKIETOYHOE BELIECTBO).
CUMIUTacTBl — HAAKJIETOYHBIE CTPYKTYPBI, COCTOSIIIME W3 LMUTOILIA3MBbl C
MHOKECTBOM siiep (HampuMmep, MbIlIeUHble BOJIOKHA). OHM BO3HUKAIOT B
pe3ynbTaTe CIUSHUSA OTHENBHBIX KIETOK. MEXKKIETOYHOE BELIECTBO BKIIFOYAET
OCHOBHOE amop¢HOE BEIeCTBO (TJIMKO3aMUHOTJIMKAHBI, POTEOTIMKAHBI,
TJIMKONPOTENHBI) U BOJIOKHA (KOJUTAr€HOBBIE, 3JTACTUYECKUE, PETUKYJIISIPHBIE).

B npouecce amOprorene3a U BO B3pOCIOM OpraHusMe mnpu auddepeHImpoBKe
MNOJIMIIOTEHTHBIX CTBOJIOBBIX KJIETOK IPOUCXOJHUT MOCTENEHHOE OrpaHuYEHUE
BO3MOKHBIX HANPABICHUN Pa3BUTUA KJIETOK - KOMMHUTHpOBaHWE. MexaHu3M
KOMMHUTHUPOBAHUS - CTOMKAsl pPENpecchsi OOHUX U JIEpENpeccus Ipyrux reios. Ha
ONpPENEIEHHON CTagui KOMMHUTHPOBAHUE IPUBOJUT K TOMY, 4YTO Yy KIETKH
OCTaéTcs TOJNBKO OJWUH IyTh pPa3BUTHA: Takas KJIETKa Ha3bIBAETCSA
nerepmuHupoBaHHoOi. [luddepeHnupoBka - 3T0 mMocienoBaTeIbHOE U3MEHEHHUE



CTPYKTYpbl ¥ (QYHKIMH KJIETKH, KOTOpPO€ OOYCIIOBJIEHO TE€HETHYECKOU
IpOrpamMmoin pa3BUTHS u IPUBOJIAT K 00pa3oBaHMIO
BBICOKOCTICITUATU3UPOBAHHBIX KJIETOK. [Ipomecc mudpepeHIupOBKI
3aKJII0OYaeTCsl B MOCJEIOBATEIbHOM  CUMTHIBAHUM W HCHOJb30BAaHUU
HaCJIEJACTBEHHOW MH(OpMAIINU, 9TO 00ECIICYNBACT CHHTE3 Pa3INYHBIX OCIIKOB (B
MepBYI0 ouepeas GEPMEHTOB), XapaKTEPHBIX JIJIs1 JAHHOTO BUIA KJIETOK.

Bompoc 9. Tkanb, Kak OJMH W3 YpPOBHEW OpraHu3ainuu >xkuBoro. OmnpeaereHue.
Knaccudukanuu. [ToHsITHE O KIETOYHBIX TOMYJISIUAIX.
CTBOJIOBBIE KJIIETKU U UX CBOWCTBA.

OtBeT: BBIIENSAIOT BOCEMb CONOJYMHEHHBIX YPOBHEW OpraHU3alluu MKUBOTO:
MOJICKYJIAPHBIA,  KJIETOYHBIA, TKAaHEBbIM, OpPraHHbIA, OPTaHU3MEHHBIMH,
MOMYJSIIUOHHO-  BUJOBOM, OuoreoneHotuyeckuir, OuocdepHsii. TkaHb
COOTBETCTBYET TKAHEBOMY YPOBHIO M ONPEIECIAETCS KaK BO3HUKILNAS B HBOJIFOLUU
YaCTHAasl CHCTEMaA OpraHM3Ma, KOTOpPAash COCTOMT M3 OJHOTO WM HECKOJBKHX
qu(pPepoHOB KIETOK MU UX TMPOM3BOAHBIX M 00JIaJaeT crneuupuyecKuMu
GbyHKUMsIMHU OJaroapsi KOOepaTUBHON AESTENbHOCTH BCEX €€ IIEMEHTOB.
Bce tkanu penarcs Ha 4 mophodyHKIMOHATBHBIE TPYIIIbIL:

1. DnuTenuanbHble TKaHU (KyAa OTHOCSITCS U JKeJe3bl);
2. TkaHu BHYTpEHHEN CPENBL;

3. MbilieuHbIe TKAHU;
4. HepBHas TKaHb.
BHyTpu 3TuX rpynn (KpoMe HEpBHOM TKaHM) pa3iMyaloT T€ WU WHbIE BUIbI
TKaHeW. TkaHW, NpUHAJIEkKAIIWE K OJHOM TpyIlIe, MOTLYyT HMEThb pPa3HOE
IIPOUCXOKICHHUE.
OOmrast  reHeruyeckas  KiIaccupukanus  TKaHEH,  OTpaxkaromas  HX
npoucxoxaenue, (mo H.I'. XnomwHy) He OblTa 3aBepiieHa, OJHAKO B
MEIUIMHCKOW THUCTOJOTUM YacTO MPUMEHSIOTCS I'€HETUYECKHE KiacCHU(PUKaLUU
OTZIETBHBIX TPYII TKaHEW, HallpuMep, SIUTETUS:

1. DnuaepManbHbIi TUIT (M3 3KTOJEPMBI);
2. DHTOIEpMabHBINA TUIT (M3 SHTOJIEPMBI);

3.1lenonedpoaepmanbHbIi TUI (U3 ME30JEPMBI);
4. DneHANMOTrIaNbHbIA TUT (M3 HEPBHOU TPYOKH);

5. AHruonepMaibHbIiA TUI (M3 ME3EHXHUMBI).

Krnerounple momynsmuu — TPYNIbl KJIETOK OJHOTO WM HECKOJIBKUX THIIOB,
00BbeIMHEHHBIC HA OCHOBE MPOUCXOXKICHUSI, CTPOCHUS, QYHKIIUU U JTOKATU3AIIUH.
CrBonoBast kjetka — HeauddepeHMpoBaHHas KJIETKA, COXpaHSIomas

CIOCOOHOCTh K Tponudepanuu Ha TPOTSHKEHUM BCEH JKU3HU OpraHvM3Ma u
muddepeHupoBKe B 3pelible KJICTKH TKaHW; OHA JAeT Ha4yauo IMOCIEAYIOIIUM
kieTkam auddepoHa U MoAepKUBAET HEOOXOIUMYIO YNCICHHOCTh MOMYJISIIAN
KJIETOK JaHHOTO Tuma. /[ CTBOJIOBBIX KJIETOK XapaKTepHbI HaxoxaeHue B GO
nepuojae (BHE KIETOYHOTO IIHMKJIA) M CHOCOOHOCTh CaMOMOJJIEPIKUBATHCS
(BOCTIpPOM3BOJIUTH CEOS MPU MUTOTHYECKOM JcieHHH). 10 CBOMM TMOTEHIMAM K
muddepeHIMPOBKE CTBOJIOBBIC KJIETKH MOTYT OBITh TOJHUIIOTCHTHBIMH (MOTYT
pPa3BUBATLCS B Pa3HbIC BUABI KJICTOK; IIPUMEP - CTBOJIOBBIC KJICTKH KPOBH) WIIH
YHUIIOTEGHTHBIMHA (MOTYT pPa3BUBAaThCS TOJIBKO 110 OJHOMY HaIlpaBJICHHUIO;
IPUMEPBl - CTBOJIOBBIC CIIEPMATOTCHHBIC KIETKM W CTBOJIOBBIC KJIETKH
AIUJIEPMUCA).



Bomnpoc 10. Tkanb, Kak OMH U3 YPOBHEW OpraHu3anuu *kuporo. OnpeneneHue.
Knaccudukanuu. Brimam oTeU4eCTBEHHBIX M 3apyOCKHBIX YUEHBIX B YYCHHE O
TKaHsAX. BoccraHoBUTENbHAs CIIOCOOHOCTh M MPENeSibl U3MEHUYMBOCTH TKAHEH.
3HaYeHUE TUCTOJIOTUH JISl MEUIIUHBI.

OtBeT: BpinendaioT BoceMb CONOAYMHEHHBIX YPOBHEW OpraHu3aldyd >KUBOTO:
MOJICKYJISIDHBIM,  KJIETOYHBIM, TKAHEBBIA, OpPraHHbIM, OPraHU3MCHHBIMN,
MOMYJISIIUOHHO-  BUJAOBOM,  OuoOreoneHoTudeckuit, Ouocdepubiif. Tkanb
COOTBETCTBYET TKAHEBOMY YPOBHIO M ONPEAEIISIETCS KAK BOZHUKILAS B 3BOJIIOLUN
YacTHas CHCTEMa OpraHu3Ma, KOTOpas COCTOMT M3 OJHOTO WIIM HECKOJBKUX
muGEepoHOB KJIETOK W WX TMPOU3BOAHBIX W o00Jamaer creuupuyecKuMu
byHKUIMUSIMH OJarojapsi KOOIepaTUBHOM AESTEIBHOCTH BCEX €€ DIIEMEHTOB.

Bce tkanu nensarcs Ha 4 MmopodyHKIIMOHATBHBIE TPYTIIHL:

1. DnuTenuanbHble TKaHU (KyJ1a OTHOCSITCS U JKeJe3bl);

2. TkaHu BHYTpEHHEN CPENBL;

3. MbilieuHbIe TKaHU;

4. HepBHas TKaHb.

OOmiass  reHermyeckas  KiIaccH(pUKauus  TKaHed,  OTpaxaromas  HX
npoucxoxaenue, (mo H.I'. Xnonuny) He ObUIa 3aBepiieHa, OJHAKO B
MEIUIIMHCKOW THUCTOJIOTUM YacTO MPUMEHSAIOTCS NeHEeTUYeCKue KiaccuuKanuu
OT/ICJIbHBIX TPYII TKaHEH, HapUMEp, SIUTEIU:

1. DnuaepManbHbIi THI (U3 9KTOJIEPMBI);

2. DHTOIEpMAIBHBIN THUTI (M3 SHTOJIEPMBI);

3.IlenonedponepManbHbId TUI (U3 ME30IEPMBI);

4. DneHANMOTIHATBHBINA TUTI (M3 HEPBHOU TPYOKH);

5. AHruoniepManbHbINA TUI (M3 ME3EHXHUMBI).

[lepBas moOMBITKA CUCTEMATU3AMKU TKAaHEH TMPUHAIJICKUT (PpaHIy3CKOMY
aHaromy buma, xoropeii B 1801 r Beigensim 21 pa3HOBUAHOCTH TKaHEW Ha
MakpockonudeckoM ypoBHe. B 1835-37 rr Jletigur n Kemmmkep, oCHOBBIBAsCh Ha
MUKPOCKOMUYECKUX HCCICTOBAHUIX, MPEAJIOKUIN KIacCU(PUKAIIMIO TKaHEH Ha
AMUTENMANIbHBIC, COSIMHUTEIIbHBIC, MblllIeuHble U HepBHbIE. H.I'. Xnonun co3nan
TEOPHUIO JIUBEPTEHTHOTO Pa3BUTHUsI TKaHEW B (UIIO- U OHTOTEHE3€ U BBIJIBUHYII
reHEeTHYECKYI0 Kiaccudukanuio TkaHed. A.A. 3aBap3uH oOpaTui BHUMaHHUE Ha
CXOJIHO€ CTPOCHHE TKaHEH, BBIMOJHAIONIUX OJWHAKOBYIO (YHKIIHIO, CO3/aall
TEOPUIO  TMApPAUICTBHBIX  PSIOB  TKAHEBOW  JBOJNIOIMM U OOOCHOBAI
MOP(POPYHKITMOHATBHYIO KIACCU(DUKAIIMIO TKAHEW: CHUCTEMa IOTPAHUYHBIX
TKaHEW, CUCTEMA TKaHEW BHYTPEHHEU CPEJibl, CHCTEMA MBIILIEYHbBIX TKAHEW, TKAHU
HEPBHOW CHCTEMBI.

BoccranoButenbHass CHOCOOHOCTh TKaHEH — OTO WX CIOCOOHOCTh K
pereHepanuu (BOCCTAHOBJICHUIO YTPAY€HHBIX CTPYKTYPHBIX 3JeMeHTOB). OHa
obecrneunBaeTCs MUTOTUYECKON aKTUBHOCThIO KAMOUAJIBHBIX 2JIEMEHTOB, OJTHAKO
HE BO BCEX TKAHSIX OHU B PaBHOM CTENEHU MPEACTABICHbI, & B HEKOTOPBIX TKaHIX
MOTYT OTCYTCTBOBATh (HEpBHasi TKaHb, CEp/I€UHAasl MbIIIeUHas TKaHb). B cBsi3u ¢
ATUM BCE€ TKAHH MOJPA3IAEISIOT Ha 3 TPYIIIbL: ¢ OOHOBISIOMIMMUCS, PACTYIIUMU U
CTaOMJIBHBIMU ~ KJIETOYHBIM TonmyJsinusaMu. CreneHb (U3HOJOTUYECKOH U
penapaTuBHOM pereHepalud y HUX pas3Hasd. V3MEHYMBOCTh TKaHEW — UX
CIIOCOOHOCTh M3MEHSTh CBOM CBOMCTBA B 3aBUCHMMOCTH OT BO3pacTa U YCJIOBUH
OKpy»Karole cpeipl. B yacTHOCTH, e€e MpOSIBICHUEM SIBJISIETCA MeTaruiasus -



[EePEeXo]l OJHOW PA3HOBUIHOCTH TKAaHEH B JPYryl0 (MHOTOPSJHOTO SIUTENUS B
MHOTOCJIOMHBIH, JKEJIE3UCTOrO SMUTENNS KENyAKa B KAIIEUHbIN). OqHaKO Takou
[IEpEX0/i BO3MOXKEH JIMIIb B IIpeAeax JaHHOW TKAHEBOW IPYIIIIBL.

3HaHUE THUCTOJOTMM HEOOXOAMMO [l TIIyOOKOro NOHMMAaHHMS W3MEHEHHI B
opraHuzMe OOJBHOTO 4YejoBeKa. [ UCTONOrMYecKHi aHaiau3  MO3BOJISET
OOHApYXUTh BOCHAJIUTENIBHBIC MPOLECCH B TKAaHH, YCTAaHOBUTH MPHUPOAY TOTO
VI UTHOTO HOBOOOPA30BaHMS, ONPEACIIUTD YPOBEHb 3JJ0KAaUECTBEHHOCTH, a TAKKE
BBISIBUTH JIOKAJIM3ALUIO IIEPBUYHOTO OIYXOJIEBOTO OYara.

Bonpoc 11. ®usnonorunyeckas u penaparuBHas pereHepauusa. CTpyKTypHbIE
OCHOBBI PETEHEPATOPHBIX BO3MOKHOCTEMN PA3JIUYHBIX OPTaHOB M TKAHEM.

OtBer: Perenepanus —  OWOJIOTMYECKUH  TMpolecc, oOecrneynBaromuni
BOCCTAHOBJICHHE YTPAUYCHHBIX CTPYKTYPHBIX »3JeMEHTOB. Ddusnonoruueckas
pereHepanys — BOCCTAHOBJIIEHUE TKaHEH IMOCJE €CTECTBEHHOIO M3HAIMBAHUS B
MPOLIECCE KUBHEEATEIbHOCTH, penapaTuBHas — MOCIE MOBPEXIeHUA. MoxXeT
MPOUCXOJIUTh HA BHYTPUKJIETOUYHOM, KJIECTOYHOM, TKAHEBOM U OpPraHHOM
ypoBHsX. KilerouHblii cnoco0 pereHepanuu — BOCCTAHOBJIIEHUE CTPYKTYpPBI 3a
CYET JMEJICHUS KJIETOK, BHYTPUKJICTOUHBIH — TUNEPTPOdUS KIETOK 3a CUET
YBEIMYECHUS] MX pa3Mepa, O00bEMa IMUTOIUIA3Mbl W MOJUIUIOWIWUA  SJpa,
3aMECTUTEINIbHBIA 3aMelleHue JedeKTa COeNUMHUTEIbHON TKaHblo (0Opa3oBaHUE
pyOua). B TkaHsAX, HUMEWOIIMX KaMOHWaJIbHBIE JJIEMEHTHI, pEreHepalus
o0ecreuynBaeTcsi X MUTOTUYECKON aKTHBHOCTBIO, & MPU OTCYTCTBUU KaMOus (B
CTAOWJIBHBIX ~KJICTOYHBIX TMOMYJALMIX) MPOUCXOAUT HA BHYTPUKICTOYHOM
YPOBHE.

B dacTHOCTH, MOKPOBHBIN SMUTEINN ITOCTOSHHO UCIIBITHIBAECT BIUSHUE BHEIIHEU
Cpelbl, TOATOMY KJIETKH OBICTPO M3HAIIMBAIOTCS W MOrubaroT. MICTOUHMKOM X
BOCCTAHOBJICHHSI SIBJISIFOTCSI CTBOJIOBBIE KJIETKH, COXPAHSIIOIIME CIIOCOOHOCTH K
JNEJICHUI0O B TEUYEHUE BCEW >KM3HU OpraHu3Ma. Pa3MHOXasCh, 4YacTb BHOBb
00pa30BaHHBIX KJIETOK BCTyNaeT B NU(PPEpeHIIMPOBKY U PEBPAILAETCS B 3peible
AIUTEINOLUUTHI. BbICOKass CIMOCOOHOCTh AOUTENUS K  (PU3UOIOTHYECKOM
pereHepalyyd CIY>KUT OCHOBOW JJii  OBICTPOrO BOCCTAHOBJIEHHS €ro B
MaTOJIOTMYECKUX  YCIOBUSX  (pemapaTuBHas  pereHepauwus). Perenepauus
XPAILIEBOU U KOCTHOH TKaHel OCYILECTBIISIETCS 3a cyeT
MaJIOCTIEUAIU3UPOBAHHBIX KJIETOK HAJAXPSALIHUIIBI UM HAJAKOCTHHUIIBI ITyTEM HX
pa3sMHOXKeHus U TudGepeHIUpPOBKH, OJHAKO ITOT MpoIecC UIET MeJjieHHO. B
CKEJIETHOM  MBIIMIEYHOW  TKAaHW  KaMOWAJIbHBIMU  DJEMEHTAMH  CIy>KaT
MHUOCATEINIUTOUUTEL.  [Ipr  MNOBpEXIEHUMM  MBIIIEYHOTO  BOJIOKHA  OHU
pasMHOXatoTcst U AU epeHIUpyOTCs B MHOOJIACTBI, KOTOPBIE CIMBAIOTCS C
MOBPEXKJICHHBIM BOJIOKHOM WJIHM JPYT C JAPYyroM, obpasys HOBOE BOJOKHO. B
CEPJICYHON MBIIICYHON TKaHU KaMOUsl HET, penapaThBHAs pereHepanus HaeT 3a
CYeT THUNepTpoPuu  COXPAHUBIIMXCA KJICTOK U  3aMelieHus Jedexra
COCIMHUTEIBHON TKaHbIO. PereHepanus HEpPBHOW TKAaHU 3aBUCUT OT MeECTa
tpaBmbl. B [IHC u B nepudepruueckoit HEpBHON CHCTEME IMOTUOIINE HEUPOHBI HE
BOCCTAHABIMBAIOTCA. [0ONMHOLIEHHON pereHepalny HEPBHBIX BOJIOKOH B COCTaBE
[HHC 00bIYHO HE TPOMCXOIUT, HO HEPBHBIE BOJIOKHA B COCTaBe nepudepuyeckux
HEPBOB OOBIYHO XOpOIIO pereHepupytoT. [lpm 3TOM  HEHPOIEMMOIUTHI
nepudepruueckoro orpe3ka M Onwkaillero K 00JacTH TpaBMbl  ydacTKa
npoaudepupyoT U (OPMUPYIOT MHEIMHOBYIO OOOJOYKY pPEreHEepHPYIOIIETOo



BOJIOKHA.

Bonpoc 12. Keneswl. Ilpuniunsl kinaccuuKanud, HWCTOYHUKHA PA3BUTHAL
CekpeTopHbIii ITUKJ, €ro ¢a3bl U UX HUTOPHU3UOJIOTUYECKAsT XapaKTEPHUCTHUKA.
Tunel cekpenyu. Perenepanusi.

OtBet: JKene3pl COCTOST M3 CEKPETOPHBIX KIETOK, BBIPAOATHIBAIOIIUX U
BBIJICJISIFOIIMX BEIIECTBA PA3IMYHON XMMHYECKOW MPUPOIbl. MHOTHE KENe3bl —
CaMOCTOSITeNIbHBIE, ~ AHATOMUYECKH  O(OpPMIIEHHBIE  OpraHbl  (Hampumep,
MOJIKETYTIOUHAsT JKeje3a, KPYIHbIE CIIOHHBIC jKelie3bl, IUTOBUJIHAS >Kelie3a),
HEKOTOpBIE SIBJISIOTCS JIMIb YAcCThIO OPraHOB (HampuMEp, KeNe3bl KETyIKa).
Kene3pl moapasAenstoTcs Ha SHIOKPUHHBIE M SK30KPHUHHBIE. JHIOKPUHHBIC
’KeJe3bl BhIpa0aThIBAIOT TOPMOHBI, MOCTYIAIONINE HEMOCPEIACTBEHHO B KPOBb.
IIo3TOMY OHH COCTOAT TOJIBKO M3 KEJIE3UCTBIX KJIETOK W HE MMEIOT BBIBOJHBIX
IPOTOKOB. DK30KPHUHHBIE KEJE3bl BbIPAOAThIBAIOT CEKPETHI, BBIACIAIOLIUECS HA
MOBEPXHOCTh KOKU WM B MOJOCTU OPraHoB. OHU MOTYT OBbITh OJTHOKJIETOUHBIMU
(HammpuMep, OOKaJOBUAHBIE KJIETKH) U MHOTOKJIETOYHBIMU. MHOTIOKJIETOYHBIC
JKEJe3bl COCTOSIT M3 KOHUEBBIX OTAEJIOB M BBIBOJIHBIX MPOTOKOB. KOHIEBBIE
oTzensl 00pa30BaHbl IIAHIYJIOLUMTAMHU, JIEKAIIMMU Ha Oa3aJlbHOW MeMOpaHe.
BbIBOJIHBIE TPOTOKH BBICTJIAHBI PA3JIMYHBIMU BUAAMH SIUTEIUEB B 3aBUCUMOCTHU
OT MPOUCXOXKACHUS >kene3. B ikene3ax, oOpa3zyrolUXcs W3 3HTOAEPMAIBHOIO
snuTeNus (Hampumep, B MOJKEITYJOYHOM KeJe3€), OHU BbICTJIAHbI OJHOCIOMHBIM
ANUTEINEM, a B JXKEJe3aX, Pa3BUBAIOIIUXCS M3 3KTOAECPMAIBHOIO SIHUTEIUS
(Hampumep, B CalIbHBIX JKeje3aX) — MHOTOCIONHBIM. DK30KpUHHBIE JKEJE3bl
OTJIMYAIOTCA APYT OT ApPyra CTPOCHHUEM, TUIIOM CEKPELMH M COCTABOM CEKpETa.
[lepeuncieHHble MPU3HAKY MOJIOKEHBI B OCHOBY KJIACCU(UKALIUU HKEJIE3.
CekpeTopHBIi LMK - [EPUOJMYECKHE W3MEHEHHs JKEIE3UCTOM KIIETKH,
CBSA3aHHbIE C 0Opa3oBaHUEM, HAKOIJICHUEM, BBIJCICHUEM CEKpeTra U
BOCCTAHOBJICHHEM €€ JIJIsl JajbHeliel cexkpeuun. [ oOpa3oBaHusi cekpeTa u3
KpOBU U JUM(BI B KIETKY CO CTOPOHBI 0a3ajbHON MOBEPXHOCTH MOCTYHAIOT
HEOPraHWYECKUE COEIUHEHUs, BOJAa M HHU3KOMOJEKYJSAPHbIE OpraHUYECKue
BELIECTBA. B 3HII0MIIaA3MaTUYECKON CETH U3 HHUX CHUHTE3HPYIOTCA CEKPETOPHbBIC
MPOJYKThI, KOTOPBIE MEPEMEUIAIOTCA B ammapar ['onbIKu, Tlie MOABEPraroTcs
XUMUYECKON TnepecTpoiike u odopmisitoTcss B BuAE TpaHyl ['panyssl
HAKAIUTMBAIOTCS U BBIACISIOTCS U3 TJIAHYJIOLUTOB.

[Io MexaHW3My BBIACIECHHS CEKpETa pa3MyaloT TpPU THUIIA CEKPELUU:
MEpPOKPUHOBBIM, AlOKPUHOBBIM W TOJOKPHUHOBBIN. [Ipy MEpOKpHMHOBOM THIIE
CEeKpELMU JKEJE3UCThIE KIETKH TOJHOCTBIO COXPAaHAKT CBOK CTPYKTYpPY
(HammpuMep, B CIIOHHBIX JKene3ax). [lpu amoKpUHOBOM THIIE CEKpEUUU
IIPOMCXONUT YACTUYHOE pa3pyILICHHUE KIETOK (HalpuMep, B MOJIOYHBIX JKEJIE€3aX),
T.€. BMECTE€ C CEKPETOPHBIMU MPOAYKTaMH OTAEJSIOTCA alHKalbHAas 4YacThb
[UTOIJIa3Mbl (MaKpOAMOKPUHOBAS CEKPELUs) WM BEPXYIIKH MHKPOBOPCHUHOK
(MUKpOAOKpHHOBas cekpelrs). ['0JIOKpUHOBBIN THUI CEKPELIUU COMPOBOXKIAETCS
HAaKOIUICHHUEM CEKpeTa B LUTOIUIA3ME M IOJHBIM Pa3pyLICHHUEM KEJIE3UCTBIX
KJIETOK (Hampumep, B CalbHBIX JKelle3ax).

B xene3ax B CBA3U C UX CEKPETOPHOM AEATEIBbHOCTBIO MOCTOSHHO MPOUCXOSAT
nporuecchl (U3UOJOTUYECKON pereHepanuu. B MEpOKpHHOBBIX M allOKPUHOBBIX
kKeje3ax, B KOTOPBIX HaXOJATCS JOJTOKHUBYIIHUE KIETKH, BOCCTaHOBJICHUE
MCXOJTHOTO COCTOSIHMSI TJIaHAYJIOLMTOB IOCJE BBIJEIEHUS CEKPETa MPOUCXOAUT



NyTeM BHYTPUKJIETOYHOM pereHepalu, a B TOJOKPUHOBBIX >KeJIe3ax — Ha
KJIETOYHOM YpPOBHE, 32 CUET Pa3MHOXKEHMs U Tociienyronieil auddepeHunpoBKu
CTBOJIOBBIX KJIETOK.

Bompoc 13. OcHoBHBIE CTPYKTYpHO-(YHKIIMOHATBHBIE MPU3HAKH MOKPOBHOTO
snutenus. [Ipoucxoxnenue u knaccudukamys MOKPOBHOTO AITUTEIHSI.

OtBer: IIoKpOBHBIE ANUTENMH — MOTPAHUYHBIE TKAHH, PACIOJATraroIIMecs] Ha
MMOBEPXHOCTU TeJa, CIM3UCTBIX 000JOYEK M BTOPHYHBIX MosiocTed Tena. OHu
OTZEJSAIOT OPraHU3M U €ro OpraHbl OT OKPY’KAIOIIEW MX Cpeipl, y4aCTBYIOT BO
BHEIIHEM OOMEHE (BCachIBaHUE, SKCKPELUs) U BBINOIHSIOT 3alUTHYIO (QYHKIHUIO,
OpEeNOXpaHss MNOJUIKAINME TKaHUW OT BHEIIHHUX Bo3aelcTBUil. OCHOBHOE
CBOMCTBO ITOKPOBHBIX JMUTEINEB — IOJIOKEHUE HA rpaHunax AByX cpeld. C atum
CBSI3aHBI CIIEAYIOLINE OCOOCHHOCTH:

1. DnuTenuu npencTaBiIsOT cO00M HENpPEphIBHBIE MIACTHI KJIETOK, COCIUHEHHbIX
KOHTAaKTAMH.

2. DOUTeNuyd pacrnojararoTcss Ha Oa3alibHbIX MeMOpaHax, OTAENSIOIMIHUX HX OT
MojIeKalie Tkanu (MPakTUYECKHU BCET/Ia PhIXJION COSTMHUTEILHOMN )

4. OnuTennu He COEPkKAT KPOBEHOCHBIX COCYJIOB.

5. Dnurenuu 00aagat0T NOJIAPHOCTBIO.

6. DnUTENUAM MPUCYILA BBICOKAs CIIOCOOHOCTh K PEreHepaluu.

IIoKpOBHBIE AIUTENNMN PA3BUBAIOTCA M3 BCEX TPEX 3aAPOABIIIEBBIX JMCTKOB,
HauvHas ¢ 3—4-i1 Henenu SMOPUOHAIIBHOTO pa3BUTHS yenoBeka. Hekoropwie
ANUTENNH, HANpUMeEp, SMUIepMUcC, (GopmMupyrorcs kak mnoauauddepoHHbIe
TKaHW, TaK KaK B HX COCTAaB BKIIOYAIOTCA KJIETOUHbIE JU(PEpoHBI,
pa3BUBAIOIIMECS U3 Pa3HbIX SMOPHOHAIBHBIX UCTOYHUKOB (KieTkH JlaHnrepraHca,
MEJIAHOITUTHI U Jp.).

CyiiecTByeT HECKOJIbKO KiacCU(UKAMi SHUTENNEB, B OCHOBY KOTOPBIX
MOJIOKEHBI PA3IMYHBIE IPU3HAKU: MPOUCXOKACHUE, CTpOeHHE, QyHKUHU. 13 HUX
HauOoJIbllIee PaCIpOCTPaHEHUE MOJyduia Mopdosioruueckas Kiaccupukaius,
YUMTBIBAIOIIAS TJIABHBIM 00pa30M OTHOILIEHUE KIETOK K Oa3aJibHOW MeMOpaHe U
ux ¢opmy. CoriacHo 3ToH Kiaccu(PUKalWU, pa3IuvyaroT JBE OCHOBHBIE TPYIIIbI
DIIUTENIMEB: OJHOCIOMHBIE M MHOTOCJIOMHBIE. B OIHOCIOMHBIX SIUTENUAX BCE
KJIETKH CBSI3aHbl ¢ 0a3ajbHOM MeMOpaHOIl, a B MHOTOCJIOWHBIX C HEW CBs3aH
JUIIb OAWH HIKHUKA ciod kietok. [lo ¢dopme KIETOK, COCTaBISIFOLIUX
OJTHOCJIOMHBIE AMUTEINH, MMOCIETHUE MOAPA3ACAIOTCA Ha IUIOCKHUE, KyOnueckue
u npusMaTudeckue. OIHOCIONWHBIN SMHUTCIMN MOXET OBITh OJHOPSAIHBIM H
MHOTOPSIIHBIM. Y OIHOPSIAHOTO DIIUTENNsS BCE KIETKM HMEKT OJIWHAKOBYIO
dopMy, UX siapa JekaT Ha OJHOM YpOBHE, T.e. B oAMH psa. OIHOCIOMHBIN
AIUTENMN C KJIETKaMU pa3nYHONM (OPMBbI U BBICOTHI, siIpa KOTOPBIX JIEKaT Ha
pa3HBIX YpPOBHAX, T.€. B HECKOJBKO PSAAOB, HOCUT HA3BaHWE MHOTOPSIAHOIO.
MHorocinoiHbl 3MUTENMid OBIBAET OpPOTOBEBAIOLIMM, HEOPOTOBEBAIOIIMM U
NEPEXOIHBIM. ONWUTENHM, B KOTOPOM KJETKH IOBEPXHOCTHBIX CIIOEB
TP PepeHIUPYIOTCS B IJIOCKUE POrOBbIE YEHIYHKH, HA3bIBAOT MHOTOCIONHBIM
IUIOCKMM OpOroBeBaroliuM. lIpu OTCYTCTBUM OpOTOBEHHs DIUTEIUN SBISAETCSA
MHOTOCJIOMHBIM IJIOCKUM, KyOMYECKUM WJIU MPU3MATUYECKUM B COOTBETCTBHUHU C
(opMOil KJIIETOK OBEPXHOCTHOTO cj04. IlepexoHblil ASnuTeNnnii N3MEHSAET CBOKO
TOJILIMHY U POPMY KJIETOK B 3aBUCUMOCTH OT CTENIEHHU PACTSHKEHUs OpraHa.
Hapsiny ¢ mopdonornueckoit kimaccupukanueid HCHOIb3YeTCS TeHEeTUYecKas,



OCHOBaHHAsi HA UCTOYHUKAX PA3BUTHUSI SIUTEIUS B OHTOIEHE3€E: dIUePMaTbHBIN
AMUTEIUN (M3 AKTOJEPMBI), AHTOICPMATHHBIM (3 SHTOJEPMBI),
1eJOHePPOAECPMAIIBHBIN (M3 ME30JCpMBbl), ITCHANMOTIHAIBHBIN, (M3 HEPBHOMU
TpyOKH), aHTHOI€pPMATbHBIN (M3 ME3EHXUMBI).

Bonpoc 14. [lokpoubiit snutenuii. MopdodyHKIIHMOHATbHAS XapaKTEPUCTHKA,
kinaccudukaiusa (MopdodyHKIHOHATBEHAS W TeHeThdeckas). Du3nonorndeckas
pereHepanus, JoKanu3anus KaMOuambHbIX KJIETOK Y Pa3IMYHbIX BUAOB YITUTEIUS.
OtBet: IlokpoBHBIE >MUTENNN — MNOTPAHUYHBIE TKAHH, pacIojararouecs Ha
MOBEPXHOCTH TeJa, CIM3UCTHIX O0O0JIOYEK M BTOPUYHBIX MosiocTed Tena. OHu
OTJAEJISIIOT OPTaHU3M U €r0 OPraHbl OT OKPYXKAIOWIEW UX CPeldbl, y4acTBYIOT BO
BHEIITHEM OOMeHe (BcachIBaHUE, IKCKPELIMS) U BBITOIHSIOT 3alIUTHYIO (YHKIIUIO,
OpeAoXpaHss NOMJIeKAllUe TKAaHW OT BHEWHUX Bo3aeicTBUil. OCHOBHOE
CBOWCTBO MOKPOBHBIX S3IHTEINEB — IOJIOKEHUE HAa TpaHUILAX JBYX cped. B
CBSI3U C 3TUM DSIUTEIUM MPEJCTABISIIOT COOOM HEMPEPBIBHBIE IJIACTHI KIIETOK,
COEMHEHHBIX KOHTAaKTaMU, OHU JIMIICHBI MEXKIECTOYHOTO BEILIECTBA U COCYJIOB,
OTZIeJIeHbl 0a3aIbHOM MEMOpPAHOW OT MOJIeKalel TKaHW (IPaKTUYECKU BCerna
PBIXJION COEUHUTENLHOM), 00J1aJ1al0T MOJISIPHOCTHIO U BBICOKOM CITIOCOOHOCTBIO K
pereHepanuu.

Mopdonoruueckast kiaccupuKaiys SMUTEIUEB OCHOBaHA Ha (JOpMeE KJIETOK U MX
OTHOIIICHUHU K 0a3zanbHOM mMeMOpaHe. B OJHOCIOWHBIX 3MUTEIUAX ¢ Oa3zabHOU
MeMOpaHOW BCE KJIETKH, a B MHOTOCJIOMHBIX - JIMIIb OJMH HIKHUU cnoil. Tlo
dbopMe  KIETOK, COCTABJISIIONIMX  OJHOCIOWHBIC  AMUTEIUM, TOCIETHUE
MOJIPA3NICTSIOTCS. Ha TJIOCKUE, KyOudyeckue u mpuaMarudeckue. OaHOCTONHBIN
AMUTEINN MOKET OBITh OJTHOPSATHBIM U MHOTOPSITHBIM. Y OJHOPSAHOTO SIUTEIHS
BCE KJIETKM UMEIOT OJIMHAKOBYIO (popMy, UX snpa JexaT B OAMH DA, a y
MHOTOPSIIHOTO (popMa M BBICOTA KJIETOK PA3MYHBI, TaK YTO sAApa 0O0pa3yroT
HECKOJIbKO PSA0B. MHOTOCIONHBIN 3nuTenuid  ObIBa€T OPOTOBEBAIOIIUM,
HEOPOTOBEBAIOIIMM W MEPEXOAHBIM. ONUTEIH, B  KOTOPOM  KIIETKH
MMOBEPXHOCTHBIX CJI0eB U depeHIUpyoTCsl B IIJIOCKUE POTOBBIE YEHIYHKH,
Ha3bIBAIOT MHOTOCJIOMHBIM IIJIOCKUM OporoBeBaromum. Ilpu oTcyTcTBUUM
OPOTOBEHUSI DIUTEIIUN SIBISETCS MHOTOCIOWHBIM IUIOCKMM, KyOMYECKUM WIIU
MPU3MATHYECKUM B COOTBETCTBUM C (POPMOM KJIETOK MOBEPXHOCTHOTO CJIOSL.
[lepexoauplii >nUTENUMNA U3MEHSET CBOIO TOJIMMHY W (opMy KIETOK B
3aBUCHUMOCTH OT CTETICHU PACTSKEHHUS OpraHa.

I'enetnueckas knaccuduKamysi OCHOBAaHA Ha UCTOYHUKAX PAa3BUTHS DUTEIUS B
OHTOTEHE3€: PA3NUYaloT JNUJICPMAIBHBIA  ANUTEIUNH (M3 DKTOAEPMBI),
SHTOJIEPMAJILHBIN (M3 DHTOJEPMBI), IeTOHEhPOIePMATbHBINA (M3 ME30JepMbI),
AMEHIUMOTIHANBHBINA, (M3  HEpBHOW  TpyOKHW), aHTUOAEPMANbHBIN (U3
ME3CHXHUMBI).

ITokpoBHBIM JOUTENUK, 3aHUMas IOTPAHUYHOE IOJIOKEHHUE, IIOCTOSHHO
UCIIBITHIBACT BJIMSHUE BHEIIHEW CPeJbl, TOATOMY KJIETKH CPaBHUTEIBHO OBICTPO
U3HAIIMBAIOTCA W morubarT. VCTOYHMKOM UX BOCCTAHOBJIEHUS SIBIISIIOTCS
CTBOJIOBBIE KJIETKH, COXPAHSIOUIME CHOCOOHOCTh K JICJICHHIO B TE€UEHUE BCe
KU3HU OpraHu3Ma. Pa3MHOXKasch, 4aCTh BHOBb OOPa30BaHHBIX KJIETOK BCTYIAET
B au(depeHIMpOBKY W TpeBpallaeTcs B JMNUTEIHUOLUTHI, MOJI00HbBIE
yTpau€HHbIM. B  MHOrOCIOMHBIX  JNUTEIUSAX  CTBOJIOBBIE W NIPOYHUE
ManoauddepeHpoBaHHbIe KIETKN (KaMOuii) HaxoAsaTcss B 06a3albHOM CJIOE, B



OJIHOCJIOMHBIX AMUTEIUSAX OHHU pacroyararorcs Iudgdy3HO WIK B ONMPEACICHHBIX
y4dacTKax: HallpUMEpP, B TOHKON KHUIIKE — B SIHUTEIUN KPHUIT, B KEIYIAKE — B
MenKax Kejie3 U T.1I.

Bomnpoc 15. [lonsitue o xene3uctoM snutennd. OCHOBHBIEC 3Tallbl CEKPETOPHOTO
nporecca. ['mcrohyHKIMOHATBHAS XapaKTEPUCTHKA 5K30- W DHIOKPUHHBIX
xenes. [IpoucxoxaeHue u kiaccupukaius SK30KpUHHBIX KeTe3.

OtBer:  XKenesuctelil  snuTenui,  OOpasyloOIMMI  MHOTHE  JKEJE3bl,
CHELIMAIU3UPOBAH HA CEKPETOPHOM (yHKLMH, T.€. CHUHTE3UPYET M BBIAEISAET
cnenu@uueckne MpOAYKTbl — CEKPEThI, KOTOPbIE HUCIIOJIB3YIOTCS B IpoLiEeccax,

nporekarouux B opraHuzme. CeKpeTopHbBI Ipoliecc CBsA3aH ¢ 00pa3OBaHHEM,
HAKOIJICHUEM, BBIJICJICHUEM CEKpEeTa U BOCCTAHOBJICHUEM KIIETKH >KEJIE3HCTOrO
AOUTENUs Ui JanbHeumen cexkpenuu. [[ns oOpa3oBaHus cekpera U3 KpPOBU U
AMMpBl B KIETKYy CO CTOpPOHbI 0a3ajdbHOM TOBEPXHOCTH MOCTYMAIOT
HEOPTraHWYECKUE COEJUHEHUs, BOJAa W HHU3KOMOJIEKYJISIPHBIE OpPraHUYECKUE
BeleCTBA. B 3HII0MIIa3MaTUYECKON CETHU U3 HUX CUHTE3HPYIOTCA CEKPETOPHbBIE
INPOJAYKThI, KOTOPbIE NEPEMEIIAIOTCA B anmapar [ oJib/ku, e MOoJBEepraroTcs
XUMHUYECKOM TepecTpoiike u odopMISIIOTCS B BUAE TpaHyl [paHynsl
HAKaIJIUBAIOTCS U BBIICIAIOTCS U3 TJIAH1yJIOLUTOB.

Kenespl moapa3nensoTCs Ha SHAOKPHUHHBIE W 3K30KPUHHBIE. ODHIOKPHUHHbBIE
JKeJe3bl BbIpa0aThIBAIOT TOPMOHBI, MOCTYHAIOUIUE HENOCPEICTBEHHO B KpPOBb.
[I03TOMy OHH COCTOSIT TOJBKO M3 JKEJIE3UCTHIX KJIETOK U HE MMEIOT BBIBOJHBIX
MPOTOKOB. Takue Kene3bl COCTOAT M3 TIPYNN WIM  THKEH  KIETOK,
KOHTaKTUPYIOUIMX C KanmuwuisipaMu (HEHEeCTpUPOBAHHOTO THUMA. DK30KPUHHBIE
JKeJle3bl BbIpa0aThIBalOT CEKPETHI, BBIIEISIOUINECS HAa MOBEPXHOCTh KOXKU WU B
nojoctu opraHoB. OHUM MOryT OBIThb OJHOKJIETOYHBIMU  (Hampumep,
OOKaJOBU/IHbIE KJIETKHM) W MHOTOKJIETOYHBIMH. MHOIOKJIETOYHBIE KEJIE3bl
COCTOSIT W3 KOHIIEBBIX OTIIEJIOB M BBIBOJHBIX MPOTOKOB. KOHIIEBBIE OTHAEIBI
oOpa30oBaHbl rIaHAYJIOLMUTAMH, JEKAIIUMUA Ha O0a3anbHOU MeMOpaHe. BriBoHBIE
OPOTOKM BBICTJIAHBI PA3IMYHBIMA BUAAMH SOUTEIMEB B 3aBUCHUMOCTH OT
NPOUCXOXKJEHUA kene3. B kenmezax, oOpa3yronmxcsi M3 3HTOAEPMAIBHOIO
anuTeNHs (Hampumep, B MOJKEITYJOUHOM Keje3€e), OHU BBICTIIAHbI OJHOCIOMHBIM
SOUTENMEM, a B jKelle3aX, Pa3BUBAIOLIUXCS M3 DKTOJECPMAIBHOTO SIHUTENIUs
(HampuMep, B CaIbHBIX XKejle3aX) — MHOTOCIONHBIM. ODK30KPUHHBIE >KeJle3bl
OTIIMYAIOTCA APYr OT JApyra CTPOEHUEM, THIIOM CEKPELUU M COCTaBOM CEKpETa.
[lepeuncnennple MPU3HAKU MOJIOKEHBI B OCHOBY KJIACCU(UKALIUU JKeJle3.

IIo cTpoE€HHIO PK30KPHHHBIE JKEJE3bl MOAPA3AEISIIOTCS Ha MPOCTHIE KeNe3bl (C
HEBETBAIIUMCSI TMPOTOKOM) U CIJIOXKHbIE (IIPOTOK BeTBUTCA). B  mpoTok
OTKPBIBAIOTCSI B HEPA3BETBIIEHHBIX JKEJI€3aX [0 OAHOMY, @ B Pa3BETBIEHHBIX I10
HECKOJIbKY KOHIIEBBIX OT/ENOB, (hopMa KOTOPHIX MOXKET OBITh B BHUIE TPYyOOUKH
(TpyOuatkie »kese3bl) JAM00 MemoYyKka (abBEOJISIPHBIE Keye3bl). XUMUYECKUN
COCTaB CEKpETa MOXET OBbITh PAa3JIUYHBIM, B CBSI3U C 3THUM 3K30KPUHHBIE JKEJE3bl
NOJIpa3IeNsAoTCsT Ha O€NKOBBbIE (CEpPO3HBIE), CIM3UCTBIE, OETKOBO-CIM3UCTEHIE,
caJibHbI€, COJIeBbIE (TIOTOBBIE, Clie3HbIE U Ap.). [lo Ty cexpenun oHu IensTcs Ha
MEpPOKPUHOBBIE  (IIEJIOCTHOCTh KJIETOK I@PU CEKPEIUU HE HapYIIAETCs),
anOKPUHOBBIC (KJIETKU TEPAIOT YacTh LMTOIIA3Mbl) U TOJOKPUHOBBIE (KJIETKH
MOJIHOCTBIO Pa3pyIIAOTCS).



Bormpoc 16. ITonsaTre 0 cuctemMe KpOBU U €€ TKaHEBbIX KOMITOHeHTaX. KpoBb kak
TKaHb, €€ (OPMEHHBIE BJEMEHTHI. DPUTPOLUTHI, UX KOJUYECTBO, pPa3Mephl,
dopma, cTpoeHHE, XUMHUYECKHH cocTaB, (YHKIHUSA, MOPOJOIKUTEILHOCTb.
PetukynouuTsl. DpUTPOINOI3.

OtBet: CucremMa KpoOBH BKJIIOYaeT B ce0s KpoBb, JUMQY, MHEIOHIHYIO U
TUMGOUIHYI0 TKAaHM OPraHOB KPOBETBOPEHUSA (KPACHOTO KOCTHOTO MO3ra,
TUMYyCa, CENe3EHKH, JUM(ATUYECKUX y3J10B, JUMMOUAHYIO TKaHb CIU3UCTHIX
o0onouek). KpoBp — Kuakas TKaHb ME3EHXMMHOI'O IIPOUCXOKIEHUS, COCTOSIIAS
U3 LUPKYJIUPYIOUUX (POPMEHHBIX 3JEMEHTOB U Iia3Mbl. Kak TpaHcmopTHas
CUCTEMa KpOBBH BBIMOJHSAET TPOMUUECKYIO, IbIXaTEIbHYI0, PEryJIsSTOPHYIO,
3aIIUTHYIO ¥ TOMEOCTATUYECKYIO (PYHKIHUU. MEXKKIETOYHOE BEIIECTBO KPOBU —
mia3sMa, coctapistonas 55-60% oowsema kpou. OHa Ha 90% cocTOUT U3 BOJIHI,
octaiibHOe - 6,6-8,5% OenkoB (anbOyMUHBI, TIO0OYIHHBI, (UOpUHOTEH) U 1,5-
3,5% nOpyrux OpraHMYeCKUX M MHHEpaNbHbIX COeAMHEHUUH. DopMEeHHbIE
AJIEMEHTHI KPOBU — SPUTPOLUTHI, ICHKOIMTHI K TPOMOOIIUTHI.

OpUTPOIHTH - BBICOKOCTICIIMATU3UPOBAHHBIC SJEMEHTHI KPOBH, TEPSIOUINE B
MpoLecCe Pa3BUTUA SIAPO. Y B3POCIOTO MY>KUMHBI KOJUYECTBO SPUTPOLIUTOB
paBHo 3,9 — 55 * 10" /m, a y sxenmmuusl oT 3,7-4,9*10"/1. HopmanbHble
SPUTPOLIUTHI UMEIOT POPMY TBOSTKOBOTHYTHIX TMCKOB (AMCKOLUTHI) U AUAMETp 7-
8 MKM (HOpMOLMTHI). B KpoBM MOrYT BCTpeuYaTbCsl aTUNUYHBIE (HOPMBI
SPUTPOLUTOB: SXUHOLMTHI (IIMIIOBATHIE), CTOMATOLUUTHI (KyHoJ0OOpa3HbIE),
cepouuTsl (11apooOpa3Hbie) U Ap., a TAKXKE IPUTPOLUTHI AUAMETPOM MEHbILIE 7
MKM (MUKPOITUTBI) U OOJbIe 8§ MKM (MakpoIuThl). OpraHesuibl B 3pUTPOIMTAX
OTCYTCTBYIOT, IOJ MEMOpaHOW pacHoJIO)KEH LHUTOCKENIET B BUIE CETH U3
CHEKTpPUHA, B Yy3/l1aX KOTOpOoHM HaxoauTcss akTuH. CHeKTpUHOBas CETh
MPUKpEIUIeHa K MeMOpaHe ¢ TOMOIIBI0 CBA3YIOMIMX OENKOB (aHKHPUH, OENoK
noJsiocsl 4.1). Tlomynponuiiaemasi MmemMOpaHa SpUTPOIUTa 0OECIIEYNBAET TIEPEHOC
MOHOB HaTpHsl, Kajusi, KHUCIOpOAA, YIJIEKUCIOro Tra3a W JAPYIMX BEIECTB.
['manonna3zMa coaep uT remorioOuH AByX TunoB — HbA (xapakrtepen s
B3pocibix) U HbF (xapakrepen aist sMOproOHOB, y B3pocibix 2%). VX GenkoBbie
qyacTH (rI100MH) pa3inyaroTcsl MO0 COCTaBy aMUHOKUCIOT. B kaxkaoil U3 yeTbipex
CcyOBeUHUIL reMOIJIoONHA TJIOOMH CBSI3aH C KEJIe30CcoepKalluM nopprupruHoM
reMOM, CIIOCOOHBIM B3aUMOJIEUCTBOBATH C YIJIEKUCIIBIM T'a30M U KUCIOPOIOM.
OcHoBHast (QyYHKIUS SPUTPOLIUTOB - OOecCreyeHue ra3zoo0MeHa: JOCTaBKa K
TKaHAM KHUCJIOpOAAa U yAAJICHHWE YTJIEKUCIOro rasza. Takke 3pUTPOLMUTHl MOTYT
azcopOMpoBaTh Ha CBOEH MOBEPXHOCTU PA3NUYHBIE BELIECTBA (aMUHOKHUCIIOTHI,
aHTUTEHBI, AaHTHUTEJA, JIEKAPCTBEHHbIE BEUIECTBA, TOKCHMHBI M T.JI) U
TPAHCIIOPTUPOBATH UX MO BCEMY OpraHu3My; Oyarojgaps aM(pOTEpHBIM CBOWCTBAM
reMOIJIOOMHA SPUTPOLIUTHI YUacTBYIOT B ojaepxanuu PH kposu.
[TpoA0IKUTENBHOCTD JKU3HU SPUTPOLUTOB cocTaBisieT 120 nHel, craperounme u
MOBPEXKICHHBIE SPUTPOIUTHI pa3pylIatoTcs B cene3eHke. Hapsgy co 3penbiMu
SPUTPOLUTAMU B HOPMAJILHOM KpOBH cojepxutcs 1-5% Monoasix ¢opMm -
petukynonutoB. OHM MMEIOT OCTaTku opraHes, conepxkammx pPHK — 3IIC,
pubocoM, a Takke MUTOXOHApPUN. B peTukynonuTrax B HE3HAYUTEIbHON CTEIEHH
OCYUIECTBJISIETCS CUHTEe3 TioOuHa, Tema, nypuHoB, ogHako PHK He
CUHTE3UPYETCS.

OpuUTpoUUTHl 00pa3yloTCsi B KPaCHOM KOCTHOM MO3T€ U3 MOJIMIOTEHTHBIX
CTBOJIOBBIX KJeToK. IIpomecc nuddepeHIMpoBKH BKIOYAET CHHTE3 U



HAKOIUJIECHUE TeMOrjioOMHa, YMEHbIIIEHHE pa3Mepa KIETKH, YIUIOTHEHUE U
yIajeHue sapa, pa3pylieHue opraHesi.

Bomnpoc 17. [IoraTHE O cHCTEME KPOBU U €€ TKAaHEBBIX KOMIIOHEHTaX. KpoBb Kak
TKaHb, ee (opmennble snemeHTHl. Kiaccudukamms wu  XapaKTepUCTHKA
neiikoruToB. JlelikonurapHas ¢popMyna. 3epHUCTHIE JIEHKOIUTHI (TPAHYJIOIUTHI),
UX  pPa3HOBUJHOCTH,  KOJMYECTBO,  pa3Mepbl, CTpOeHHE,  (PYHKIIHH,
IPOJOJKATEIBLHOCTD JKU3HU.

OtBer: CucremMa KpOBU BKJIIOYaeT B ce0si KpoOBb, JUMQY, MHUEIOUIHYIO U
TUMGOUIHYI0 TKaHU OPraHOB KpPOBETBOPEHUsS (KpPacHOro KOCTHOTO MO3ra,
TUMYyCa, CeNe3€HKH, TUM(ATHUECKUX Y3JI0B, JUMGPOUIHYIO TKaHb CIU3UCTHIX
o0osouek). KpoBb — &uaKas TKaHb ME3EHXUMHOTO MPOUCXOKIACHUS, COCTOSIIAas
U3 LUPKYJIHPYIONUX (OPMEHHBIX 3JIEMEHTOB M Iia3Mbl. Kak TpaHcmopTHas
CUCTEMa KpOBb BBINOJHSAET TPO(PUUECKYIO, JBIXaTENIbHYIO, PEryISTOPHYIO,
3aIMTHYI0 U TOMEOCTAaTUYECKYIO0 (PYHKUHU. MEXKKIETOYHOE BEUIECTBO KPOBU —
miasma, coctapisitomias 55-60% oobsema kpoBu. OHa Ha 90% CcOCTOUT W3 BOABI,
octaipHOe - 6,6-8,5% OenkoB (anpOymuHBI, TMOOynHHBI, (Gubpunoren) u 1,5-
3,5% JApyrux OpraHMYecKMX ¥ MHHEPANbHBIX COeAMHEHUNH. DOopMEHHBIS
AJIIEMEHTBI KPOBU — 3PUTPOLIUTHI, IEUKOLUTHI U TPOMOOLIUTHI.

JIeiKOUTHI BBIIOJIHAIOT Pa3IMYHbIEC 3aIIUTHbIE (DYHKIIMU U BECbMa Pa3HOPOIHBI
o MopQosiornyeckuMm mnpuzHakam. OHU CIIOCOOHBI AKTUBHO JBUTATHCS ITyTEM
oOpa3oBaHMsI  IICEBIONOJUM, MPOXOAUTh MEXAY KIETKaMU  HHAOTENUs
KalWUISIPOB U MEPEMEIIAThC 0 OCHOBHOMY BELIECTBY COEAUHUTENBHON TKaHH,
IIPOHUKATh uepe3 Oa3ajabHble MEMOpaHbl U MEXAY KIETKaMH snutenus. TokoMm
KPOBH JICHKOLIMTBHI PA3HOCATCS MO BCEMY OPTraHU3MY, BBICEJISIOTCS B TKaHH U
OpraHbl, TJ€ ¥ IPOSABISAIOT HAUOOJBIITYI0 aKTUBHOCTh. KOMUecTBO JIEHKOIIMTOB B
KPOBH Yy 3[0POBOTO YelIOBEeKa KoyebeTcs B mpeneiax 4-9x10%/m.

Bce neilkouuThl MOApa3AEsioTCs Ha TPaHYJOLUTHl U arpaHyJoluThl. ['pymma
arpa”yjonuToB  (IMM@OLMTHI W  MOHOIMUTHI) OTJIMYAETCS  OTCYTCTBHUEM
cnenu(pUIecKor 3epHUCTOCTH B LUTOIUIA3ME U HECETMEHTUPOBAHHBIMU SIIPAMHU.
VY rpaHyJoOLMTOB SAPO CETMEHTUPOBAHO, B IUTOIIA3ME UMEIOTCS a3ypo(UiIbHbIE
rpaHyibl  (JIM30COMBI) M clieud(HUUecKue TpaHysdbl, B COOTBETCTBUU C
TUHKTOPUAIbHBIMA ~ CBOMCTBAMHM  KOTOPBIX  BBIACNSIOT  303UHO(MUIIBHBIE,
0a3zopunbHbie W HelTpoduabHble TpanylouuThl. [lo cTpykType sapa cpenu
IPaHYJIOLUTOB Pa3jIN4arOT TPU BHUJA C PA3HOW CTENEHBIO 3PEJIOCTH: FOHBIE (SO
06000BHIHOE), TATOYKOSIIEPHBIE (SAPO MaTOUYKO0Opa3HOE UK B BUJIE TIOJKOBBI) U
CEIrMEHTOSIEpHBbIE  (AOpO  cerMeHTHUpoBaHO). IIponeHTHOEe  coaeprkaHue
Pa3TUYHBIX BUJIOB JICUKOIIMTOB B KPOBU HA3BIBACTCS JIEHKOIUTAPHOU (HOPMYIIOH,
3M0pOBBI uenoBek umeer 47-72% cermeHTosiAepHBIX HelTpodumon, 1-6%
najoukosepHeix  HewutpodmoB, 0-0,5%  roHbIX  HeWTpodmioB, 1-5%
s03uHOGUIOB, 0-1% 6a30odunos, 19-37% mumdonutos, 3-11% MOHOIIMTOB.
HeittpoduiibHbie rpaHyIONUTH — caMasi MHOTOYMCIICHHAs TPYIINa JEHKOIMTOB,
cocrasistromas 2,0—5,5 ¢ 10%/1. Ux JrameTp B Mazke KpoBu 10—12 Mxwm, siapo y
3penbIX KJIETOK COCTOMT U3 3-5 CEerMeHTOB, COEAMHEHHBIX TOHKUMH
nepembiukamu. Crienuduueckue rpaHysibl CoAepKaT aHTUOAKTEpHAIIbHbIE OEKH,
TaKhe Kak JIM30LMM, JakTodeppuH, 1menodnas pocdaraza. OcHoBHast QyHKIMS -
(arouuTo3 MUKpPOOPTaHU3MOB.



D03uHOGUIIbHBIC TPAHYJIOIUTHI coepKaTcs B KpoBu B konuuectse 0,02— 0,3
10%1. Ux IUaMeTp B Ma3ke KpoBuU 12—14 MKM, sSApo COIEpKUT 2, pexe 3
cermenTa. Cnenuduyueckre TpaHylIbl CcoAepXkaT TUCTaMHHA3y O€lKH ¢
aHTUTIApPA3UTAPHBIM JCHCTBHEM (TJIaBHBI OCHOBHBIM OCJIOK, 303WHO(PUIHHBIN
HEUPOTOKCHH H [Ip.). DO3WHO(DIMIBI CHOCOOCTBYIOT CHUXCHHUIO THCTAMWHA B
TKaHAX Pa3JIMYHBIMU MyTSIMHA U YHUUTOKEHUIO TTapa3UTOB.

Ba30(IbHbIEC TPAHYIOLHUTEL - KOIHIecTBO B KpoBr 0—0,06 * 10°/1, nuamerp B
Maszke kpoBu 11 — 12 mMxwm, siapo crmabomonpuaroe, crienuduyecKkue TpaHyIibl
coliepKaT TeMapuH, TUCTaMUH U JApyrue OHOJOTUYECKH AKTHUBHBIE BEIECTBA.
bazoduibl yyacTBYIOT B MUMMYHOJOTUYECKHUX PEAKIUSAX OpPraHru3Ma, B YaCTHOCTU
B peaKklusaxX alIepruueckoro xapakrepa.

Bce rpanynonuTel — KOPOTKOXKUBYIIME KIETKH, MPOJAOHKUTEIIBHOCTh UX KU3HU
HE MpEBBIIAET 5-9 CyTOK.

Bomnpoc 18. [IonsaTie 0 cucteMe KpOBU U €€ TKAHEBBIX KOMIIOHEHTaX. KpoBb Kak
TKaHb, €¢ (opMeHHbIC 3JIeMEHTHl. KpoBsiHble TIACTUHKHU (TPOMOOIMUTHI), HX
KOJIMYECTBO, Pa3Mephl, CTPOCHHE, (PYHKIIMH, MPOJAOHKUTEIBHOCTD KU3HU.

OtBer: CucremMa KpOBM BKJIIOYaeT B ce0s KpOBb, JUMQY, MHUEIOUIHYIO U
TUM(QOUIHYI0 TKaHU OPraHOB KpPOBETBOPEHUS (KPAacHOro KOCTHOTO MO3ra,
TUMYyCa, CENe3€HKH, TUM(ATHUECKUX Y3JI0B, JUM(POUIHYIO TKAaHb CIU3UCTHIX
o0onoyek). KpoBb — xuaKas TKaHb ME3EHXUMHOIO MPOUCXOKIAECHUS, COCTOSIIAs
U3 LUPKYJIUPYIOIMIMX (OPMEHHBIX 3JEMEHTOB M Iia3Mbl. Kak TpaHcmnopTHas
CUCTEMa KpOBb BBINOJHSAET TPOMUUECKYIO, IbIXATENIbHYIO, PETYIATOPHYIO,
3alIUTHYI0O U TOMEOCTaTUYEeCKyl0 (PyHKUMU. MEXKIETOUHOE BELIECTBO KPOBH —
miasma, coctapystomas 55-60% oowsema kpou. OHa Ha 90% CcOCTOUT W3 BOMBI,
octranbHOe - 6,6-8,5% OenkoB (anbOymMuHBI, TIOOYNIHHBI, (ubpuHoreH) u 1,5-
3,5% JApyrux OpraHM4ecKMX W MHUHEpaIbHbIX coeauHeHuil. dopMeHHbIe
AJIIEMEHTBI KPOBU — 3PUTPOLIUTHI, IEUKOLUTHI U1 TPOMOOLIUTHI.

KpoBsHble mIacTUHKKA (TPOMOOIUTHI) MPEACTABISIIOT COO0M Oe3bsaiepHbIe
(parMeHTbl LUTOIJIa3Mbl, OTAEJIMBIIAECS OT MErakapuOLIMTOB — TUTaHTCKHX
KIETOK KOCTHOro Mosra. KommdectBo mx B kposu 180-320+10%1, pasmep 2-4
MKM. Kaxnas mniacTMHKa COCTOMT W3 THajJoMepa, SBISIOLIErocsl OCHOBOM
IUTACTUHKHU (COAECPKUT MUKPOTPYOOUKH, MUKPODHUIAMEHTHI, IUIOTHBIE TPYOOUKU
— 1muctepHbl riaakon OIIC), u rpaHyimomMepa — 3€pHBIIIEK, O00pPa3yHOIIUX
CKOIUIEHHE B IEHTpE IUJIACTUHKM WM pa30pOCaHHBIX 1O ruajiomepy. B
rpaHyjioMepe OOHapyXMBAIOTCS MHUTOXOHAPUHU, BKJIIOYEHHs] TJIMKOTeHa U
rpaHyfipl ¢ OWOJIOTMYECKHM aKTHBHBIM BellecTBamMu. Ilmasmonemma umeer
TOJICTBIA  CJIOM  TJIMKOKaldWKca, 0Opa3yeT WHBAaruHalMM C OTXOJSALIUMHU
KaHAJIBLIAMM, TaKX€ MOKPBITBIMUA TIIMKOKAJIMKCOM. B miuasmonemme copeprkarcs
[JIMKOMIPOTEUHBI, KOTOPbIE BBIMOJIHSIIOT (PYHKIHIO MOBEPXHOCTHBIX PELENTOPOB,
Y4YaCTBYIOIIMX B MPOIIECCaX aAre3uu U arperaiyy KpoBsHbIX MIACTHHOK.
Paznuyator 5 BUIOB TpoMOOIUTOB: 1) rOHBIE, ¢ 0a30(pUIBLHBIM THAIOMEPOM U
€IMHUYHBIMU a3ypO(QUIbHBIMU TpaHylIaMH; 2) 3penble, co cIab00KCU(PUIbHBIM
IMaJIOMEPOM M BBIPAXKEHHOM a3ypoQUIIBHON 3€pHUTOCTBIO; 3) cTapble, Ooiiee
TEMHBIE CHHE-()MOJIETOBOTO OTTEHKAa C TEMHO-(HOJETOBON 3€pHUCTOCTBIO. 4)
JIET€HEpPaTUBHbBIE C CEPOBATO-CUHEBATHIM THAJIOMEPOM M C CEPOBATO-(PHOIETOBOI
3€pHUCTOCTBIO; S5) TUrAHTCKUE, pa3Mep KOTOphIX B 2-3 pas3a MPEBBILIACT
HOpMasibHblE. KpOBsiHbIE TUIACTUHKM NOPUHUMAIOT ydacTUe B IpoLecce



CBEPTbIBAHUS KpPOBU. OTa (YHKUUS ONPENENsIeTcs HMX CIOCOOHOCTBIO IpU
IOBPEXKICHUN COCyZa CKIIEMBATBHCS B KOHIVIOMEpAThl M1 MHULIMHMPOBATH IPOLECC
CBEPTBHIBAHMS KPOBH, B PE3YyJITATE YETO BOKPYT KOHIVIOMEPATOB BO3HUKAIOT HUTH
¢ubpuna. B npouecce cBepThIBaHUS KPOBU KPOBSHBIEC TUIACTUHKU BBIACISAIOT PAJT
BEILECTB, CIIOCOOCTBYIOIIMX OCTAaHOBKE KPOBOTEUEHHS] U  pEreHepauuu
cocyaucToil creHku. [IpogomKuTenbHOCTD KU3HU TPOMOOIINTAa — B CpeaHEM 5-8
JTHEH.

Bompoc 19. Tkanu BHyTpeHHEHl cpeabl: TUCTOTE€HE3, Kiaccudukanus,
CpaBHUTEIbHAs MOPPOPYHKIIMOHAIIbHAS XapaKTepucTuka. KieTouHble 3J1eMEHThI
COEIMHUTEIBHON TKaHHU.

OtBet: I'pynma TkaHel BHYTPEHHEU Cpellbl BKJIIOYAeT B ce0S TKAHU CHCTEMbI
KpOBU (KpOBb, TUM(}Y, MUETOUIHYIO U TUM(OUIHYIO TKAaHU) U COCTUHUTEIbHbIC
TKaHu. Bce OHM pa3BUBAIOTCS W3 ME3EHXUMBI, YYaCTBYIOT B MOJJEpKaHUU
roMeocTa3a M, Kak MpaBWIO, UMEIOT OOJbIIOE KOJUYECTBO MEKKIETOYHOIO
BEILIECTBA, COCTABOM M CBOMCTBAMHM KOTOPOTO OMNPEAEISIOTCS (DYHKIMH STUX
TkaHer. Tak, KpoOBb, UMEIOWIAs KUJKOE MEXKKIECTOYHOE  BEILECTBO,
TPAHCIIOPTUPYET 1O OpPraHU3My Tra3bl, NHUTATEIbHBIE BEILECTBA, IPOIYKTHI
0o0OMEHa, TOPMOHBI, YYACTBYET B TEPMOPETYJIALMHU U BBIIOJHSAET pa3HOOOpa3HbIE
3amuTHble GyHKUUA. COENUMHUTENbHBIE TKAaHU Y4YacTBYIOT B (OPMHPOBAHUU
CTPOMBI OPTaHOB, MPOCIOEK MEXKIY APYTMMHU TKaHSIMH, JE€PMbI KOXKH, CKEIIETa,
BBITIOJIHSAIOT OMOPHYIO0, 3aIIUTHO-TPO(PHUECKYI0, pEreHEPATUBHYIO (PYHKITHIO.
CoenunuTenbHble TKAaHU JENSATCS HA BOJOKHUCTBIE (phIXJas, IUIOTHAs
HeopopMIIeHHasl, TIUIOTHasT O(OPMIICHHAs), COCIUHUTEIbHBIE TKAaHU CO
CHenuaIbHBIMH CBOMCTBaMH (PETHKYJApHas, CIM3UCTasi, Oenas u Oypas
XKUpOBas) U ckeneTHbIe. llocneqHue BKIIOYAIOT TPU Pa3HOBUIHOCTH XPSILIEBOU
TKaHU (TMAJIMHOBAs, dJIaCTUUYECKasi, BOJOKHUCTAs), IBE PA3HOBUIAHOCTH KOCTHOM
TKaHu ((UOPO3HO-BOJIOKHUCTASI M IUIACTHHYATAs), a TaKXe€ I[EMEHT U JEHTUH
3yb6a. Paznaumyaror HSMOpUOHANBHBIA W MOCTIMOPUOHATBHBIA  THUCTOTCHE3
COEIMHUTENbHBIX TKaHeH. B nmponecce sMOpHOHAIBHOr0 TUCTOr€HE3a ME3EHXMMA
npuoOpeTaeT 4epThl TKAHEBOT'O CTPOCHHS PaHbIINE 3aKJIAIKH JIPYTUX TKAHEH.
[TocToMOprOHANBHBIA THCTOIEHE3 HAaNpaBieH Ha MNOJJEp>KaHUE TKaHEBOIrO
rOMEOCTa3a U 3aMEHY OTMHUPAIOIIHNX KJIETOK.

['MaBHBIMM KOMIOHEHTAMH COCIMHHUTEIBLHBIX TKAaHEW SIBISIIOTCS BOJIOKHA
(KoJTareHOBBIC,  DJIACTUYECKUE, PETUKYJSIPHBIE), OCHOBHOE (aMopgHOE)
BEILIECTBO U KJIETOYHBIE B3JEMEHThl. Pa3HOBUIAHOCTH COEAMHUTEIBLHOM TKaHU
pa3IUYaoTCa MEXIy COOOW COCTaBOM M COOTHOIIIEHHEM JTHX KOMIIOHEHTOB, a
TaKKe (PU3UKO-XUMUYECKUMH CBOMCTBAMH MEKKJIETOYHOTO BEIIeCTBA. Tak, B
PBIXJION BOJIOKHUCTOM COEIWHUTENIbHOM TKAHW KJIETKU M aMOp(HOE BEIIECTBO
OpPEeBAIMPYIOT HaJl BOJOKHAMH, B IUIOTHOM MpeoOjadaroT BOJOKHA, MYYKH
KOTOPBIX JIeKAT MapauieabHo (IMJI0THas o(OopMIIEHHAs COEIUHUTEIbHAS TKaHb)
WIHM B pa3HbIX HaNpaBJIeHUX (TJI0THAsE HEODOPMIIEHHAS] COETMHUTENbHAS TKAHb ).
TBepaas KOHCHUCTEHIMS MEXKJIETOYHOIO BEIIECTBAa CKEJIETHBIX TKaHeW (M3-3a
MUHEpAIU3alUU B KOCTHBIX TKaHSIX MJIM OOJIBIIOTO KOJIMYECTBA CBA3aHHOU BOJIbI
B XPSIIEBBIX) MO3BOJSET WM BBINONHATH OMNOpHYIO (yHKIuio. Kierounsie
AJIEMEHTBl COEJUHUTENIbHBIX TKaHEH BKJIOYAIOT TKAaHEOOpPa3yIollue KIETKU



(bubpobnactel W (PUOPOUUTH B BOJOKHUCTBIX COCIMHUTEIBHBIX TKAHAX,
XOHJIpOOJACThl M XOHJIPOLIMTHI B XPSIEBBIX, OCTEOOJACTHI M OCTEOLUTHI B
KOCTHBIX), HPOIYIUPYIONIME KOMIOHEHThl MEXKJIETOYHOTO BEIIECTBA; KpOME
TOr0, B COCTaBE ATHUX TKAHEH MOTYT MPUCYTCTBOBATh KIIETKH KPOBETBOPHOTO
MIPOUCXOXKICHUS (Ty4YHBIE, TUIa3MaTHYECKUE, Makpodaru, JCHKOIUTHI), KICTKA
COCYIUCTOM CTEHKHU (SHIIOTEIUOIUTHI, MEPUIUTHI, AJBEHTULIUAIIbHBIC KIETKH),
WHOT]Ia MUTMEHTHBIE U JKUPOBBIC KiIeTKH. Hambomee GoraThlii KIIETOYHBIN COCTaB
XapaKTEPEH IS PBIXJION BOJOKHUCTOM COCTMHUTEIIBHON TKAHMU.

Bompoc 20. Kocthbie TkaHu. MopdodyHKIMOHAIbHAS XapaKTEPUCTHKA U
kinaccudukanusa. I[Ipsmoit u HenpsiMoii octeorene3. Perenepaiusi u Bo3pacTHbIC
W3MEHEHHS.

OtBet: KocTHBIE TKaHU — CNIEIUATU3UPOBAHHBIN TUI COCIMHUTEIBHBIX TKAHEH C
BBICOKOM  MUHEpaJd3alell  MexkKiIeTrouHoro BemectBa (okoimo  70%
HEOPraHWYECKUX COEJUHEHUH, TIJaBHbIM 00pa3oM QocdaroB  KaibLus).
OpraHndeckoe BEHIECTBO — MATPUKC KOCTHOW TKAaHWM — TMPEACTABICHO B
OCHOBHOM O€JIKaMU KOJUIareHoBOro Ttuma. OpraHuyeckue U HEOpraHWYEeCKUe
KOMITOHEHTBI B COYETAHUM JIPYT C APYTOM ONMPENACIAIOT MEXAHUYECKHUE CBOMCTBA
— CIIOCOOHOCTH COTNPOTHUBIIATHCS PACTSHKEHUIO, CkaTuio W Ap. M3 Bcex
Pa3HOBHJIHOCTEN COEAMHUTENIbHBIX TKAHEW KOCTHAas TKaHb oOiajnaer Haubolee
BBIPQ)KCHHBIMU OINOPHOW, MEXAaHWYECKOW, 3alIMTHOM (QYHKUUAMH, a TaKKe
ABJISIETCSL Jeno coye kambius, (ochopa u nap. KimeTkun KOCTHOW TKaHU —
OCTEOIUTHI (OKPYXKEHBI MATPUKCOM, COCTUHSIFOTCSI OTPOCTKAMU, TPOXOIAIINMHU B
KOCTHBIX KaHaJbIIaX), OCTE00JAaCThl U OCTEOKIACThI (B HAJKOCTHHUIIC, DHJIOCTE,
NEPUBACKYJISIPHOW COCAMHUTENBHON TKaHW). OcCTeo0sacThl CHUHTE3UPYIOT U
MUHEpPAIM3YIOT KOCTHBIH MAaTPUKC, OCTEOKJIAcThl (MHOTOSIAEPHBIE KIETKU
MOHOIIUTAPHOTO TPOUCXOXKIEHHUS) Pa3pyLIAIOT €ro, OCTEOLUTHI MOIEPKUBAIOT
roMeocTa3 KOCTHOM TKaHW. CyIeCTBYET JBa OCHOBHBIX THINA KOCTHOW TKaHW:
rpyOOBOJIOKHUCTasA U IUIacTUHYaTas. B rpyOOBOJIOKHUCTOW KOCTHOM TKaHH
KOJUIAr€HOBBIE BOJIOKHA 00pa3yIOT TOJICThIE, HEYNOPSAJOUEHHO JISKaIUe My4YKH, a
B IJTACTUHYATON BOJIOKHA TOHKHUE W YJIOXKEHBI apaJJIeIbHO JIPYT APYry, o0pa3ys
KOCTHBIE TIJITACTUHKH.

[IpsiMoii ocTeoreHe3 XxapakTepeH IJsi pa3BUTHS TPYyOOBOJIOKHUCTOM KOCTHOM
TKaHU TIpu O0Opa30BaHUM IUIOCKUX KocTed. Mmer B Heckoiabko craamid: I.
OOpa3oBaHue CKEJIETOTEHHOTO OCTPOBKA - B MECTaxX pa3BUTHUS Oyaymield KOCTH
MPOUCXOAUT  OYaroBO€  pa3sMHOKEHUE  ME3CHXMMHBIX  KJIETOK M HX
maddepeniupoBka B octeobmactel. II. Octeommnas cragmsi — 0OCTE0OJIACThI
OTKJIQJbIBAIOT OPraHWYECKUH KOMIIOHEHT MAaTpUKCa, HEKOTOpPbIe KIETKU
3aMypOBBIBAIOTCS B Hero u craHoBarcs octeonuramu. [II. Kamermdukarums
MEXKJIETOYHOTO BEIECTBAa W oO0pa3oBaHHWE TPyOOBOJOKHUCTOW Koctu. [V.
3amernieHre TPyOOBOJIOKHUCTONM KOCTHOM TKaHW IUIACTUHYATOM, pa3BUTHE
KOTOPOU CBA3aHO C Pa3pyLICHUEM YYAaCTKOB KOCTH OCTEOKIJIACTAMH U BPACTAHUEM
KPOBEHOCHBIX COCYZOB, BOKPYT KOTOpPBIX OOpa3yrOTCSi KOCTHBIE IJIACTUHKHU.
Hemnpsimoii  ocTeoreHe3 XxapakTepeH JUisl pa3BUTUA TpyOuyaThIX KOCTEH.
[lepBoHavaIbHO 3aKJIaJbIBACTCS MOJAEINb OyAYIlEeld KOCTH U3 THAIMHOBOIO Xpslia
¢ HagxpsawmwHuued. Pa3Buthe KocTM HauMHaeTcss B oOmactu  nuadusza
(mepuxoHApaIbHOE OKOCTEHEHHE) C pa3pacTaHHEM KPOBEHOCHBIX COCYIOB U
mubdepeHMpoBKON  0CTe00JaCTOB,  00pa3ylOImMX  KOCTHYH)  MAaHXKETKY



(mepBUYHBIN 1IEHTp okocTeHeHHs). OOpa3oBaHNEe KOCTHOW MaH)KETKUA HapyIIaeT
NUTaHWE XPsIIa, B IEHTpe auadu3a BO3ZHUKAIOT NUCTPOOUUCCKHE W3MCHCHUS.
[TosiBIeHHE OCTEOKIACTOB CIIOCOOCTBYET MPOPACTAHUIO KPOBEHOCHBIX COCYJIOB U
0CTe00JIaCTOB - 00Pa3yIOTCS OYard YHA0XOHIPAIBHOTO OKOCTEHEHUS (BTOPUYHBIC
HEHTPbI). XOHAPOIMTHI Ha TpaHuIle dnudu3a u quaduza coOOUpPaIOTCs B KOJIOHKY,
B KOTOPOW MIYT JIBa MPOTHBOIOJIOKHBIX MPOIIECcca - pa3MHOKEHHUE U POCT KJIETOK
B JUCTATBHBIX OTAenax aAuaduza W JUCTPOUUYECKHE TMPOIECChl B
MIPOKCUMATIBLHOM OTaene. HamxpsiimHanita npeBpamiaeTcss B HaJKOCTHUILY, 32 CUET
HEe KOCTh pacTeT B MUpHHY. PocT B mimHY (mpuOmm3utensHo 10 20-1eTHOTO
BO3pacTa) 00eCIeUnBaCTCs XPAMIEBON TKaHbIO MeTapH3apHON MIIACTHHKHY.
@dwu3nonornyeckass pereHepanus KOCTHBIX TKaHEW TMPOMCXOAUT 3a CYeT
OCTEOTEHHBIX KJIETOK B HAJKOCTHUIIE, DHAOCTE M KaHajdax OCTEOoHOB. llpu
MOCTTPABMATHUYECKOW pereHepaluyd OCTeOreHe3y MpeaiecTByeT hopMUpOBaHNE
COCIMHUTEIIbHOTKAHHONM MO30JIM, B TOJIIE KOTOPOM MOTYT OOpa30OBBIBATHCS
XpsMeBbie OTPOoCcTKU. OccuuKanmmsi B ’TOM Clydae HAET MO TUITy BTOPHUYHOTO
(mempsimoro) octeoreHeza. C BO3pacTOM KOCTHasi TKaHb IIpeTEprieBacT
W3MCHEHUS B CTPOCHHH, KOJMYECTBE WU XMMHYECKOM COCTaBE MaTpuKca. Y JIWIl
crapiie 40-45 net pe3opOuusa npeobiagaeT Haa MPOLECCOM KOCTEOoOpa3oBaHus,
KOCTHas TKaHb CTAHOBHTCS 00JIee XPYIKOHW | JIETKO TPAaBMHUPYETCSI.

Bonpoc 21. MopdodyHkinoHansHas XapakTepUCTUKa U  KiIacCU(pUKaAIUS
BOJIOKHUCTOM COCAMHUTEIIbHOW TKaHU. MEXKKIECTOUYHOE BEIIECTBO PBIXJION
COCIMHUTETFHON TKaHU: CTPOEHUE, XUMHUYECKUH COCTaB U TMPOUCXOXKICHUE.
OubpusIoreHes.

OtBer: ['7aBHBIMM KOMITOHEHTAMHU BOJIOKHUCTBIX COCAMHHUTENbHBIX TKaHE!
SBJISIIOTCS.  BOJIOKHA, OCHOBHOE (amMop(dHOE) BEIIEeCTBO, UIparoIee pojb
UHTETPATUBHO-Oy(epHON MeTa0O0IMYEeCKOH Cpeabl, W KJICTOYHBIC DSJIEMEHTHI,
CO3JIal0IIMe W  TOJJECPKUBAIOIINE  KOJMYECTBEHHOE W  KA4eCTBEHHOE
COOTHOILIEHHE COCTaBa HEKJIETOYHBIX KOMIIOHEHTOB. PhIXjlas BOJIOKHUCTAs
COCMHUTENbHAS] TKaHb BBIMOJHIET B OCHOBHOM 3alIUTHO-TpoUUecKue
dbyHkiuu. AMopdHOE BEIIECTBO B HEW MPEBATUPYIOT HAJ BOJOKHAMH, KIJIETKH
JIOCTaTOYHO MHOTOYHMCIIEHHBI M pa3HooOpa3Hbl Mo cocTaBy. [lnoTHble
BOJIOKHUCTBIC COCAMHUTENbHbIC TKAHW BBIMIOJHSIOT TMPEXKAEC BCEro OMOPHBIC U
MopdoreHeTndeckre GyHKIuu. OHU XapaKTEPU3YIOTCS MpeodiaaHueM BOJIOKOH
M HE3HAYUTEIIbHBIM KOJMYECTBOM KIETOYHBIX JJIIEMEHTOB M OCHOBHOTO
amMmop(dHOro BemecTBa MEXKIy HUMH. B 3aBUCMMOCTHM OT Xapakrepa
PaCIOJIOKEHHUST BOJIOKHUCTBIX CTPYKTYp 3Ta TKaHb MOJAPA3NIETSETCS HA MJIOTHYIO
HeohOpMIIEHHYIO (ITyYKH BOJIOKOH JIEKAT B Pa3HBIX HAMPABICHUSAX) U TJIOTHYIO
oopMIIEHHYIO (ITYYKH BOJIOKOH JICXKAT MapaJijIeNIbHO).

Prixnas coequHuTEbHAS TKAaHb COMPOBOXKIAET KPOBEHOCHBIE COCYBI U BMECTE C
HUMH OOpa3yeT CTpPOMY OpraHOB, a TakKKe pacrojaraercsi MmoJi SMUTEIUSMU.
YyacTByeT B (hOPMUPOBAHWHM OPTaHOB, JUMHUTHPYS HX pa3Mepbl U Gopmy, B
TpopuueckoM O0OeCleYeHHH OpraHa, SBJISETCS AapeHONM BOCHAIUTEIbHBIX
npoleccoB.  XapakTepu3yeTrcsi  pa3HooOpa3MeM  KIETOK UM Pa3BUTHIM
MEXKJIETOUHbIM  BellecTBOM. I[IpoaylieHTaMu  MEXKKJIETOYHOrO0  BEIECTBa
ABIAIOTCS PuOpoOIacThl. B ero coctaB BXOAST KOJUIAr€HOBBIE, DJIACTUYECKUE U
PETUKYISIpHBbIE BOJIOKHA, TMOTPY)KEHHbIE B OCHOBHOE BeliecTBO. OCHOBHOE
BEII[ECTBO OOpa30BaHO W3 MPOTEOTIIMKAHOB W TJIMKOMPOTEHUHOB. YTJIEBOIHOU



YacThl0 MPOTEOTJIMKAHOB, KOBAJIEHTHO CBSI3aHHOW C OEJTKOBBIMU MOJIEKYJIaMH,
ABJIAIOTCS  CyJb(aTUpOBaHHbIE TJIMKOAMUHOIJIMKAHBI -  TemapaHcyibdar,
nepMarancynbdar,  XOHApPOUTHUHCYNIb(paT.  ['mamypoHoBas  ruciora  —
HeCyb(aTUPOBAHHBIN TIITMKO3aMUHOTIIMKAH, CYIIECTBYET B TKaHH B CBOOOIHOM
Bune. [mkompoTenHbl — O€NKH, CBS3aHHBIC C OJUTOCaxapuaaMu (TEKCO3BI,
MaHO3bl, (DPYKTO3bI) — B YACTHOCTH, (PUOPOHEKTHMH M JAMUHHUH. 3a CYET
OOJBIIOr0 KOJIMYECTBA BOJbI, CBSI3AHHOW C TJIMKO3aMUHOTJIMKAHAMH, OCHOBHOE
BEIIECCTBO HMMEET MOJIYXKHUAKYI0 KOHCHUCTCHIIMIO W CIIOCOOHO OOecmednBaTh
mudy3uro BemecTB U3 KPOBEHOCHBIX cOCy0B. KosutareHoBble BOJIOKHA COCTOAT
U3 KoJuiareHa | tuma, MoJIeKyJISipHOM OCHOBOM 3JIaCTUYECKOTO BOJIOKHA SIBIISIETCS
OelloK dJacTUH, a peTukyisipHoro — kosuiareH III tuma. OOpa3zoBanue
KOJUIAar€HOBOTO ~ BOJIOKHA  BKJIIOYA€T  BHYTPUKIETOYHBIM  3Tanm  (CHUHTE3
MOJIUTIETITUTHBIX 1IETIeH MPOKOJUIareHa, UX TUAPOKCHIMPOBAaHUE U O0BbEIUHEHUE
B TPOWHYIO CHHpPaNb, TJIMKO3WIMPOBAHUE U CEKPEIMIO) M BHEKJICTOYHBIN
(OTmierUieHHEe  KOHLEBBIX  AMUHOKHCIOTHBIX  IOCJIEIOBAaTEIbHOCTEN  C
oOpa3oBaHHEM TPOIMOKOJUIAreHa, caMocOopka mpotopulOpmii, oObeAUHEHUE
npoTopuoprit B GuOprIibl U GUOPUILIT B BOJIOKHA C yYaCTHEM TJIMKOIIPOTEHUHOB
Y TJIMKO3aMUHOTJIMKAHOB OCHOBHOT'O BEUIECTBA).

Bonpoc 22. MopdodyHKIMOHaNIBHAS XapaKTEpPUCTUKA, KiIaccuPukamus u
TUCTOT€HE3 CKeJeTHhIX TKaHed. CTpoeHue W (U3HMKO-XMMHYECKHE CBOWCTBA
MEXKKJIETOYHOIO BEIIECTBA XPAILIEBOM M KOCTHOM TKaHed. Bo3pactHbie
W3MEHEHHSI.

OtBet: CkeneTHble TKAaHHM — 3TO PA3HOBUIHOCTh COEAMHUTEIBHBIX TKAaHEH C
BBIPOKEHHOW OMOPHOM, MeXaHW4uecKou (yHKIMel, 00yCIOBIECHHON HalIUYUEeM
IJIOTHOTO MEKKJIETOYHOTO BEIIECTBA: XPSIIEBbIE, KOCTHbIE TKAHHW, JEHTUH U
neMeHT 3y6a. [lomuMo riaBHOW (PYHKIIMH, OHM TMPUHUMAIOT y4acTWe B BOJHO-
COJIEBOM OOMEHE BEILECTB.

XpslleBble TKAaHW BXOASAT B COCTaB OPraHOB JIbIXaTeJIb "HOW CHUCTEMBbI, CyCTaBOB,
MEKIO3BOHOYHBIX JUCKOB U Jp., COACPKAT KIETKH —XOHJIPOLUTHI (BHYTpPHU) U
XOHAPOOIAcThl (Ha MOBEPXHOCTH) U OOJBIIOE KOIUYECTBO MEKKJICTOUYHOTO
BEILIECTBA, cojepxamiero kosutareH Il ThMma w mpOTEOrIMKaHOBBIE arperarsl.
Bona, cBsizaHHas ¢ TPOTEOTIMKAHOBBIMHM arperaTaMu, NpHUAAeT XPSIIEBBIM
TKaHSM YIOPYrocTh. Pa3nuyaroT THaIuHOBYIO XPSIIEBYIO TKaHb (B MaTpPHUKCE
mpeo0JafaroT MPOTEOTNIMKAHOBBIE — arperarbl, conepxkanue Boabl 70%),
ANACTUYECKYIO (COAEepKaHUE KOJUIaréHa W MOPOTEONNIMKAHOB HUXKE, HO
MPUCYTCTBYIOT 3JIACTUYECKUE BOJOKHA) M BOJOKHHUCTYIO (COAEPKHUT IyYKHU
BOJIOKOH 3 Koyiarera | tuma). biaronapsi 0coOO€HHOCTSAM XHMMHYECKOTO COCTaBa
MaTpuKca THAJIWHOBas XpdAIleBas TKaHb 00J1alaeT BBICOKOW YMPYTOCTHIO,
AMacTHYecKasi — THOKOCTBIO M PACTSDKHUMOCTBIO, BOJIOKHUCTAs — MPOYHOCTHIO.
XpsuieBass TKaHb HE UMEET KPOBEHOCHBIX COCYAOB, a MUTATEIbHbIE BEIECTBA
T QYHIUPYIOT U3 OKpYXKAIOLIEH ee HaAXPAUTHUIBI.

HNcTtouyHnKOM pa3BUTHSL XPSALIEBBIX TKAHEW SBIAETCS Me3eHxuMa. B xonme
TUCTOTEHE3a XpAIIA KIETKM ME3CHXUMbl TEPSIOT OTPOCTKH, YCHIEHHO
pa3MHOXatTcsl U aud@epeHuupyroTcs B XOHApoOsacThl. OHU HAaYMHAIOT
CUHTE3UPOBaTh M OTKJIAJbIBaTh KOJUIATEH M, 3aMypOBBIBASICb B MAaTpPHKC,
CTaHOBSITCA XOHJpouHuTamMHu. B panbHeimiem— B craguu AuddepeHuupoBKU
XPALIEBOM TKaHW — XOHAPOLUTHI MPHOOPETAIOT CHOCOOHOCTh CHHTE3MPOBAThH



[NIMKO3aMUHOTIIMKaHbl. [lo Mepe crapeHus opraHu3ma B XpSIIEBOM TKaHU
YMEHBIIAIOTCA KOHUEHTpPAlUMs IPOTEOrIMKAHOB MW CBSI3aHHasi C HUMU
rupopunbHOCTh.  OCNabiAroTCsT MPOLECChl PAa3sMHOXKEHHUS XOHJPOOIAcTOB U
MOJIOJBIX XOHJPOUUTOB. MaTpHUKC CTAaHOBHUTCSI MEHEE IPOHULIAEMBIM M B
TMAJIMHOBOM XPSILE MOXKET IMOJABEPIaThCsl MUHEPATI3ALIMH.

KocTHble TKaHM — 3TO CHEHUATU3UPOBAHHBIN THUIT COCIWHUTEIBHOW TKaHU C
BBICOKOM  MHUHEpalu3alMed  MEXKIECTOYHOIO  OPraHMYEeCKOro  BELIECTBA,
cojaepxkaiiero okoino 70 % HeopraHMYeCKUX COCAMHEHUMH, TJIaBHBIM 00pa3oM
dochaToB kampuusg. OpraHudeckoe BEUIECTBO IMIPEACTABICHO B OCHOBHOM
OeJikaMu KOJUTareHoBOTo Tuma. OpraHudeckiue U HeOpraHu4ecKrue KOMIIOHEHTHI B
COUYETaHUU JPYT C IPYTOM OMPEIEISIIOT MEXaHUYECKHUE CBOMCTBA — CIOCOOHOCTD
CONPOTHUBJIATBCA PACTSIKEHHMIO, CXKaTU0 W Ap. M3 Bcex pa3sHOBHUIHOCTEU
COCIMHUTENbHBIX TKaHEW KOCTHAas TKaHb 00JiajjaeT HauOoJiee BBIPAKEHHBIMU
OTIOPHOM, MEXaHUYECKOM, 3alIUTHON (PYHKIUSAMHU, a TAKXKe SBISECTCS JEMO COJieh
Kanblus, dochopa u ap. KieTku KOCTHOW TKaHU — OCTEOIUTHI (OKPYKEHBI
MAaTpPUKCOM, COEIIUHSIIOTCS OTPOCTKAMHM, MPOXOJAIIMMHU B KOCTHBIX KaHaJbIaX),
ocTeo0nacTbl U OCTEOKJIACThl (B HAJAKOCTHHIIE, 3HJIOCTE, NEPUBACKYISPHOU
COEIMHUTENBHON TKaHU). OCTe00IaCcThl CHHTE3UPYIOT U MUHEPATU3YIOT KOCTHBIN
MaTpHKC, OCTEOKJIaCThI (MHOTOSIIEpHBIE KJIETKH MOHOLIUTAPHOTO
MPOUCXOXKJICHHS) pa3pylIalOT €ro, OCTEOUUTHhl MOJAEPKUBAIOT T'OMEOCTa3
KOCTHOM TKaHM. CyllecTByeT [JBa OCHOBHBIX THUIA KOCTHOW TKaHHU:
rpyOOBOJIOKHUCTAs U IUIacTUHYaTas. B rpyOOBOJIOKHHCTONM KOCTHOM TKaHU
KOJUIar€HOBBIE BOJIOKHA 00Pa3yIOT TOJICTHIE, HEYTIOPSA0OUEHHO JIeXKAIUE MMyYKH, a
B IJTACTUHYATOM BOJIOKHA TOHKHUE W YJIOKEHBI TapaJJIeIbHO APYT IPYTy, 00pa3ys
KOCTHBIE [JTACTUHKHU.

Koctubie Tkanm 1pu  oOpa3oBaHMM  TUIOCKMX  KOCTEM  pa3BUBAIOTCSA
HEIMOCPEACTBEHHO u3 ME3EHXUMBI (mpsimont OCTEOTeHE3) myTeM
nuddepeHInpOBKUA KIETOK B OCTEOOJACThI, OTIOKEHHUS U MUHEPATU3ALNU UMU
MaTpuKca M TOCIEOYIOMIEro 3amelleHus 00pa3oBaBIIeics TPyOOBOJIOKHUCTOM
KOCTHOM TKaHM TIacTUHYATOM. TpyOuaThie KOCTU 00Opa3yrOTCs yTEM HEMPSIMOI0O
OCTEOreHe3a, BKIIIOYAIOIIETr0 (POPMUPOBAHUE XPAIIEBON MO Oyayliel KOCTU
(U3 TUaIMHOBOrO XpsIla), TOSBICHUE OCTEO0]acCTOB B  HAIXPSIIHHUILIE,
oOpa3oBaHHE BOKPYr Juadu3a KOCTHONW MAaHXKETKH, HapyIlalolled NUTaHue
xpsia (MepuXOHIpATIbHOE OKOCTEHEHUE), JETeHEpaluio XpsIIeBOM TKaHU, ee
paspylieHHe U 3aMElIEHHEe KOCTHOW (PHXOHJpaibHOE oOKocTeHeHue). C
BO3PACTOM KOCTHas TKaHb MPETEPIICBACT U3MEHEHUS! B CTPOCHUH, KOJIUYECTBE U
XUMHYECKOM cocTaBe Matpukca. Y juil crapme 40-45 ner pe3opOums
npeobyiajaeT Haja MPOILECCOM KOCTEOOpa3oBaHMs, KOCTHas TKaHb CTaHOBUTCS
OoJiee XpymKO# U JIETKO TPaBMUPYETCH.

Bomnpoc 23. Poixnas BOJIOKHUCTAsI COEMHUTEbHAS TKaHb.
MopdodyHkimoHaIbHAs XapaKTepPUCTUKA. MEXKIIETOYHOE BEIECTBO, CTPOCHHUE
U 3HayeHue. GudpoOdIACThI U UX POJIb B 00pa30BaHUU MEKKIJIETOUHOTO BEIIECTBA.
OtBer: PoIxsias  BOJIOKHUCTas  COEAMHUTENIbHAS  TKaHb  COMPOBOXKIAET
KPOBEHOCHBIE COCYJbl U BMECTE€ C HMMU OOpa3zyeT CTpOMY OpPraHOB, a TaK¥Ke
pacrmoJyiaraeTcsi TOJ JIUTETUSMU. Y4YacTByeT B (OPMHUPOBAHUM OPraHoOB,
JTUMUTUPYS HUX pa3Mmepbl U (GopMy, B TpohUYECKOM OOECIeYEHUU OpraHa,
SABJISIETCA apeHoi BOCMTAJIUTENIbHBIX MPOIIECCOB. Xapakrepusyercs



pa3HoO0Opa3reM KJIETOK M Pa3BUTHIM MEXKKIJIETOUYHBIM BEIIECTBOM, B KOTOPOM
npeobnanaer amMop(dHBIA KOMIIOHEHT, a BOJIOKHAa MAJOYUCICHHBI M JIeXar
Heynopsao4eHHO. OCHOBHOE BEHIECTBO OOpPa30BaHO M3 MPOTEOIVIMKAHOB U
TJIMKOIIPOTEUHOB. Y TJIEBOAHOMN YaCThIO MTPOTEOTTIMKAHOB, KOBAJIEHTHO CBSI3aHHOU
¢ OEJKOBBIMU MOJIEKYJIAaMU, SBJIAIOTCS CyJIb()aTHPOBAHHBIE MNIMKOAMUHOTINKAHBI
- remapaHcynbdar, aepMaTaHCyib(paT, XOHAPOUTHUHCYIb(aT. [ 'namypoHoBas
THCIIOTa — HeCylIb(paTHPOBAHHBIA TIIMKO3aMHUHOTINKAH, CYHIECTBYET B TKaHU B
cBOOOHOM BHUE. [ MHMKOMPOTEHHBI — OENKH, CBSA3aHHBIE C OJUTrOCaxapuaaMu
(rekco3bl, MaHO3bl, (PPYKTO3bI) — B YACTHOCTH, PUOPOHEKTHUH U JAMUHUH. 3a CUET
OOJIBIIIOTO KOJIMYECTBA BOJIbI, CBS3AHHOW C TJIIMKO3aMHUHOTJIMKAHAMHU, OCHOBHOE
BELIECTBO HMEET TMOJNYXHUAKYI0 KOHCHUCTEHIIMIO U CIIOCOOHO oOecreynBaTh
g dy3uro BelecTB U3 KPOBEHOCHBIX cocy0B. KosutareHoBble BOJIOKHA COCTOST
U3 KoyareHa | Tuma, MMEIOT BHUJ BOJHOOOPA3HO HM3OTHYTHIX, OKPYIJIBIX WU
YIUIOUIEHHBIX B ce€YeHUM Tsked. OHU NPAKTUYECKH HEPACTSIKUMBI M NPUIAIOT
TKaHU NPOYHOCTb. MOJEKYIIPHON OCHOBOM DJIACTHYECKOTO BOJIOKHA SIBJISIETCS
O€JIOK >3JacCTHH, KapKac BOJIOKHa oOpa3oBaH MHKpopuOpmmuiamu u3 Oenka
¢ubpuwimHa (B 3penoM  BosiokHe 90% »nsmactuna u 10% QubOpummna).
DnacTUYecKue BOJIOKHA AHACTOMO3HMPYIOT JpYyr ¢ JIpyroM, HUX HaJlu4due
ANACTHYECKUX BOJOKOH ONPENENSeT 3JAaCTUYHOCTh U PACTSKUMOCTH TKaHHU.
Perukynspueie BOJIOKHa, cocrosmue u3 kosutareHa III tmma — ToOHKME,
BETBSAIIUECS, O0PA3YIOT CETh.

KOMNOHEHTB ~ MEXKKJIETOYHOIO  BeliecTBa Oelku  (KOJUIareH, 3JacTHH,
MPOTEOTJIUKAHBI, TJIMKOTIPOTEHHBI) oOpa3zyrorcs ¢ubpobmacramn  —
TKaHEOOpa3yIoUMHU KJIETKaMU COCIUHUTEIbHON TKaHu. Pubpodiact — 3TO
OTpocTYaTasi, BepeTeHo0Opa3Has UM pacijlacTaHHas KJIeTKa pa3MepoM okosio 20
MKM. B COOTBETCTBUM CO CBOMMH (PYHKLHSIMU OH UMEET PHIXJIOE 3yXPOMATUYHOE
AIpO C SIAPBIIIKOM, XOpOWO pa3BUTyro rpanyisipHyro OIIC u  kommuekc
lNompmxku. B 1muToruiazme pacnojararorcsi MUKpO(PHUIaAMEHTHI, CoJeprKalue
aKTUH W MHUO3UH, 4YTO OOYCIIOBJIMBAET CHOCOOHOCTh KIJIETOK K JIBHXKEHHIO.
JIBrxenue QuOpoOJACTOB CTAaHOBUTCA BO3MOXKHBIM — TOJBKO TMOCJHE MX
CBSA3BIBAHUS C OMNOPHBIMH  (DUOPWILIAPHBIMH  CTPYKTYpaMHU C TOMOILBIO
(bubpoHeKTHHA — TJIMKOITPOTENHA MEKKJIETOYHOTO BEILIECTBA,
00€eCIeYnBaIONIETo a/Ire3MI0 KJIETOK U HEKIETOYHBIX CTPYKTYP.

Bormpoc 24. Prixnas BOJIOKHHUCTast COCIMHUTEIbHAS TKaHb.
MopdodyHkimonanbHas xapakrepuctuka. Makpodaru, CTpoeHUE U UCTOYHUKU
pazButus. [lonsTre o Makpodarudyeckoil cucreme. Bkian pycCKHX y4deHBIX B
rUCTOMU3UOJIOTHIO COETMHUTEIBHBIX TKAHEH.

OtBer: PhIxilag  BOJOKHUCTasi COEIMHHUTENbHAas TKaHb  COINPOBOXKIAET
KPOBEHOCHBIE COCYABl U BMECTE C HMMH OOpa3yeT CTpOMY OpraHOB, a TaKxke
pacrnoyiaraeTcsi TOJ  JIUTEIUSMU. Y4YacTByeT B (OPMUpPOBaAaHUM OPraHoB,
JUMUTUPYS HUX pa3Mmepbl U (QopMy, B TPOPUUYECKOM OOECHEYEHUH OpraHa,
ABJISIETCS apeHou BOCIAJIUTEIIbHBIX IIPOLIECCOB. Xapakrepuzyercs
pa3HOOOpa3reM KIETOK M Pa3BUTHIM MEXKKIJIETOYHBIM BEIIECTBOM, B KOTOPOM
npeo0iaaaeT aMoppHbIN KOMIIOHEHT, & BOJIOKHA (KOJIJIar€HOBBIE, 3JIACTUYECKUE,
PETUKYISIPHBIC) MAJIOYUCIICHHBI U JIEXKAT HEynopsaaoueHHO. OCHOBHOE BEIIECTBO
00pa30BaHO U3 MPOTEOIIMKAHOB W TJIMKOMPOTEMHOB. KoytareHoBble BOJIOKHA
COCTOSIT M3 KOJUIareHa | tvma, MOJIEKYJISIPHOM OCHOBOM 3JIACTUYECKOIO BOJIOKHA



ABJIIETCSl OCJIOK 3JIACTHUH, a PEeTUKyJsipHoro — koyared Il tuma. Knetounsie
AJIEMEHTHI BKIIFOYAIOT TKaHeoOpasymoIue KiIeTku (pudpodmactel U GUOPOIUTHI),
KJIETKH KPOBETBOPHOTO MPOUCXOXKACHHS (TyUHbIE, IIa3MaTHUIECKHe, Makpodard,
JEHKOUUTHI), KIETKM COCYJAMCTOM CTEHKU (IPHAOTEIUOLMTHI, IEPULIUTHI,
aJBEHTUIIMATbHBIE KJIETKH), HUHOTJ]a TUTMEHTHBIC U KUPOBBIE KIETKHU.
Maxkpodaru - akTUBHO (ParorUTHPYIOMIKUE KIETKH, KOTOpPHIE pPa3BHUBAIOTCS W3
MOHOIIUTOB KpOBHU. MMeIOT HempaBWIbHYIO (OpMy, TUIOTHBIE SiJpa OBAIBHOM,
OKpyTJI0i uau 60060BUIHON (POPMBI; B LIUTOMIIA3ME MHOTO JIU30COM, (parocoMm u
MUHOIIMTO3HBIX MY3BIPHKOB, UYTO OTpaXaeT CIEelUUaIu3alii0 KJIETOK Ha
darouuraprHoil GyHkuuu. Makpodaru y4acTBYIOT B PETyJSIIIUM TKAHEBOTO
rOMEOCTa3a, BOCHAIUTENbHBIX M WMMYHHBIX pEaKIUsiX, MPOTHUBOOMYXO0JIEBOM
UMMYHUTETE, CEKPETUPYIOT OUOJIOTMYECKH AKTUBHBIE BEIIECTBA, PETYIUPYIOT
peredepanuio. DopMbl TNPOSBICHUS 3amUTHOW GyHKIUU Makpodaros: 1)
NOTJIOIIEHHE M JAJbHEWIIEe paCUICIUICHHE WIA H30JBLHUS  9yXKEPOIHOTO
Marepuana; 2) oO0e3BpEKMBAHUE €ro IpPU HEMOCPEACTBEHHOM KOHTAaKTe; 3)
nepenadya MHGOpPMAIMM O YYXEPOJHOM MaTepuaje MMMYHOKOMIETEHTHBIM
KJIeTKaM; 4) OKa3aHUE CTUMYJIUPYIOUIEr0 BO3JIEUCTBHS Ha APYTYIO KJIETOUYHYIO
NOMYJISLUIO 3aIIUTHOW CUCTEMBI OpraHU3Ma.

Bce kietkn ¢ (arouMTapHOil aKTUBHOCTBIO, MPOUCXOJAIINE M3 MOHOLUTOB H
YYACTBYIOIIME B 3AIIUTHBIX PEAKIUAX, COCTABISIOT MAaKpO(ParnuecKyro CUCTEMY
opranusma. K Hell oTHOCATCA cBOOOHBIE Makpodaru (phIXJIoil cOeaAMHUTENBHON
TKaHU, CEPO3HBIX IMOJOCTEN, BOCHAIUTENBHBIX 3KCCYIAaTOB, aJIbBEOJISIPHbBIC
Makpodaru jerkux) u (QukcupoBaHHBIE (Makpodaru KPOBETBOPHBIX OPTaHOB,
octeokiacThl, kieTku Kyndepa u Jlanrepranca, MUKpOTIIns).

N3ydeHne coeaMHUTENIbHOM TKaHW ObLI0 HavaTtoe B Hadaie 20-ro Beka A.A.
MakcuMOBBIM ¥ TIPHOOPEIIO MTUPOKHI pa3Max B COBETCKHI nepuoji. B ocHoBHOM
OHO BEJETCCS MO JBYM HANPABJICHUSIM: IEPBOE BBIPAXKAETCS B IMIUPOKHUX
CPaBHUTEIBHO-TUCTOJOTUUECKUX HCCIEIOBAHUSX COEIMHUTEIBHON TKaHU U
kpoBu (C.B. Mscoenos, A.A. 3aap3un, ®.M. Jlazapenko, E.C. Jlanunu, I'.B.
SAcsoun, I'K. XpymoB u 1p.), BTOpo€ — B H3YYEHUU THUCTODU3UOJIOTHH
COEIMHUTENIbHON TKaHW Pa3jU4HbIX OPTraHOB U CUCTEM, a TAKKE €€ M3MEHEHUU
MO/ BJIMSHUEM HEPBHBIX WU SHIAOKpUHHBIX (akTopoB (B.I'. Enucees, T.A.
I'puropbeBa u ap.). C >TUMH HanpaBJCHUSMU JIOTUYECKU CBSI3AHO M3y4YEHUE
ructoretesa coeauuutenbHo TkaHu (A.Sl. ®punenmrerin, H.I'. Xpymos). B
gacTHoCcTH, A.Sl. @puneHmTeiiH nepBrIM OOHAPYKUI BO B3POCIOM OpPraHU3MeE
KJIETKY C XapaKTepUCTUKaMH OOIIero mpeamecTBeHHnKa (uoOpo0IacTos,
0cTe00JIaCTOB, XOHAPOOIACTOB M aIUIIOIMUTOB (II0 COBPEMEHHON TEPMUHOJIOTUN
— ME3EHXMMHYIO CTBOJIOBYIO KIJIETKY).

Bonpoc 25. BzaumoneiicTBUE MMMYHOKOMIIETEHTHBIX KJIETOK B HMMYHHBIX
peakuusix. [lonsaTue o MeauaTopax UMMYHHOTO OTBETA.

OtBeT: UMMYHHUTET — 3TO Croco0 3alluThl OpraHu3Ma OT BCEro N'eHETHUYECKH
Yy>KEPOJIHOTO — MHUKpPOOOB, BUPYCOB, UYXKUX HJIM T€HETHUYECKHM H3MEHEHHBIX
kineTok. HMMMyHHas cucrema oOecneyuBaeT MOJAJEpKaHUE T€HEeTHUYECKOU
LEJOCTHOCTH M IIOCTOSHCTBA BHYTPEHHEW CpEAbl OpPraHu3Ma, BBITOIHSSA
(YHKIHIO pACIO3HABAHUSI «CBOETO» M «4ykoro». K HMMYHOKOMIIETEHTHBIM
KJIETKaM OTHOCSTCS B- u T-muM@pouuThl, cCpeid MOCIEeTHUX BIIETSIOT HECKOJIBKO
cyononynsiuid: T-kumnepsl, T-xenmnepsl, T-cynpeccopsl.



Peakiuu crnenu@puyeckoro MMMYHUTETAa MOJPA3JEISAIOTCd Ha TyMOpalbHBIN
UMMYHUTET (00€3BpEKMBAHME BHEKJIETOYHBIX AHTUTCHOB ITyTEM MPOIYKIUU
AHTUTEN) U KJIETOYHBIA (YHHUTOXXEHHE YYKEPOJIHbIX KieToK). Kak mpaBuio, o0a
BHJIa UMMYHUTETA TPEOYIOT B3aMMOJIEUCTBUI MEX]1y pa3HbIMH BUIAMH KJIETOK.
['ymopanbpHBIi IMMYHHBIN OTBET oOecreunBaroT B-mumdoruts npu yyactun T-
XeNnepoB M MakpodaroB (aHTHUTEHNMPE3CHTHPYIOMUX KieTok). [lomaBmuii B
OpraHU3M aHTHUTEH ToTJomaeTrcs Makpodarom. Makpodar pacmieriser ero Ha
dbparmMenTsl, KoTophle B KoMiuiekce ¢ Monekyinamu MHC kmacca Il nmosiBistirores
Ha MOBEPXHOCTU KJIETKH M PACHoO3HAIOTCsA T-XemrmepaMu, HECYIIUMHU PELEITOPBI
COOTBETCTBYIOIIEH creuu@uuHocTU. «Y3HaBaHue» T-xeiamepoM KOMILIEKCa
«anturen + wmonekyna MHC II knacca» Ha moBepxHOCTH Makpodara (T.e.
cnenuduyHOE B3aUMOJEHCTBUE perentopa 3Toro T-nmuMmdonura co cBOUM
JUTAHJIOM) CTUMYJUpPYeET cekpenuto uHtTepieikuna-1 (MJI-1) makpodarom. [lox
BozneiictBueM WMJI-1 akTuBM3upyroTcs cuHTe3 U cekpenus T-xeranepom WMJI-2,
CTUMYJIMpYIOIIEro ero nposindepannto. Takoll mpouecc MOKeT ObITh pacleHEeH
KaK ayTOKPUHHAsI CTUMYJISIUS, TaK KaK KJIETKa pearupyeT Ha TOT areHT, KOTOPbIN
caMa CHHTE3UPYET M CEKPETUPYET. YBEIMYECHHE YHUCIECHHOCTH T-XenrepoB
HEOOXOAMMO JUIsl pealu3aldyd ONTUMalIbHOrO MMMYHHOro otseta. [lamee T-
Xenmnepel Takxke mnyreM cekpeuun WMJI-2  aktuBupytor B-nmumdouunrtsi,
pacro3HaBIIME TOT JK€ AaHTUIEH IIPU €ro MpsAMOM B3aUMOJCUCTBHH C
MMMYHOTJIOOYJIMHOBBIM perentopoM B-kietku. B-mumdonut cam npoueccupyer
AHTUTEH U TIPEJACTaBIsIeT ero (parmMeHT B Komiuiekce ¢ moiekyinoin MHC 11
KJlacCa Ha KJIETOYHOM NOBEPXHOCTH. OITOT KOMIUIEKC Y3HAeT YykKe
3aJICUCTBOBAHHBI B HMMMYHHOW peakuuu T-Xxeamep U CEKpPETUPYET
unrepaeiikuasl — WJI-2, WUJI-4, WI-5, NJI-6, y-untepdepoH, moa aelcTBHEM
KOTOphIX B-kietka pasmHoxkaercs u auddepeHupyercs ¢ o0pa3zoBaHUEM
J1a3MaTUYECKUX KJIETOK U B-KJIETOK maMsTH.

Kierounslii IMMYHHBIA OTBET (POPMHPYETCS MPU TPAHCIUIAHTALIMKM OPTaHOB U
TKaHeW, MHOUIMPOBAHUM BHUpPYCaMH, 3JI0KAUECTBEHHOM OIYXO0JIEBOM pocte. B
KJIETOYHOM HMMYHHTETE Y4YacTBYET T-KWJUIEp, PEarupyroluil ¢ aHTUTEHOM B
koMmIuiekce ¢ raukonporenHamu MHC 1 knacca B mima3maTuueckoil MmemOpaHe
KJIeTKU-MUIIeHH. Kak u B ciyyae B-kieTok npu rymopajibHOM UMMYHUTETE, JJIs
NOJIHOW aKTHUBAUMHU 3TOT T-KWIUIEp JOJDKEH MOJYYHUTh AONOJHUTEIbHBIA CUTHAI
ot T-xenmnepa, pacrno3HaBIiero ¢pparMeHT TOro *e aHTurena B komruiekce ¢ MHC
kinacca Il Ha moBepxHoctu makpodara. [locne storo T-kumiep pazMHOKaeTcs,
CBSI3BIBACTCSl C OMO3HAHHOW UM YY>KEPOJHOW KIIETKOW U BHICBOOOXKTAET OenKu
nepPopuHbI, KOTOPbIE MOJMMEPHU3YIOTCS B IUIa3MaTHYECKON MeMOpaHe KJIeTKH-
MUIIIEHU, TPEBpaIlasch B TpPaHCMEMOpaHHBbIC KaHaJbl. OJTH KaHAJBl JIENaloT
MeMOpaHy MPOHUIIAEMOM, YTO CITIOCOOCTBYET TMOENN KICTKH.

T-cynmpeccopbl MOAABISIIOT pPEAaKIUU KakK KJIETOYHOTO, TaK U T'yMOPAIBHOTO
UMMYHUTETa, oOOecrneynBas HMMMYHOJOTMYECKYID  TOJIEPAHTHOCThb,  T.€.
HEYYBCTBUTEJIBHOCTD K ONPEACICHHBIM aHTUTCHAM.

Menuatoppl MMMYHHOM  CHUCTEMBI -  MAaKpOMOJIEKYJIIDHBIE  BELIECTBA,
BbIpaOaThIBa€Mble UMMYHHOM CHCTEMOMW M yYaCTBYIOIIHUE B peau3aliy peakuun
UMMyHUTETa. B 4acTHOCTM, K HHUM MOXHO OTHECTH BbIpabaTbhIBAEMbIN
makpodaramu WNJI-1, a taxke WJI-2, WUJI-4, NJI-5, NJI-6 u y-untepdepoH, ¢
MOMOIIBIO KOTOPBIX T-Xenmnepsl akTUBUPYIOT 3P PEKTOPHBIE KIETKH.



Bonpoc 26. Ilondatue 00 MMMYyHHOW CHUCTEME M €€ TKAaHEBBIX KOMIIOHEHTAaX.
Knaccudukanus m xapakrepucThka HMMYHOLIMTOB M UX B3aUMOJICHCTBUE B
peakuusX TyMOPaJIbHOIO M KIETOYHOIO0 MMMyHHUTeTa. Koomepauus KIETOK.
[ToHsiTHE O MEIMATOPax U PETyIATOPaX UMMYHHBIX PEAKLIUM.

Oteer: HMMMmyHHass cuctemMa OOBEAUHSET OpraHbl W TKaHU, B KOTOPBIX
MPOUCXOAUT O0pa3oBaHWE W B3aUMOJCHCTBUE KIETOK — HMMYHOILUTOB,
BBITIOJMHSIONMX  (DYHKIMIO  PAaclO3HABaHHUA  TEHETUYECKH  UYXKEPOJHBIX
CyOCTaHIMii (QaHTUTEHOB) M OCYIIECTBISIONIMX CHEIU(PUUYECKHE PpEeaKluu
3amuThl. OHa o0OecrneuuBaeT NOJAECPKAHUE TE€HETHYECKOM IIEJIOCTHOCTH MU
IIOCTOSSHCTBA ~ BHYTPEHHEH  cpeAbl  OpPraHu3Ma,  BBIIOJIHAS  (QYHKIUIO
PacnO3HAaBAHMS «CBOETO» MW «UyXoro». B opramusMe B3pocioro demoBeka
UMMYyHHasl CHCTEMa IIPEICTABIICHA: KPAaCHBIM KOCTHBIM MO3IOM - MCTOYHUKOM
CTBOJIOBBIX KJIETOK JUIsi UMMYHOIIUTOB U LIEHTPaJIbHBIM opranoM B-nmumonossa;
TUMYCOM - LEHTpaJibHbIM opraHoM T- gnum¢onossa; nepudepuueckumu
opranamu jaumdonod3a (cene3eHka, JUMQPATUYECKUE y3Jbl, CKOIUICHUS
TuM(OUIHON TKaHU B oOpraHax); JuM@ouuTaMd KpOBU U JUMQBI, a TaKxKe
NONYyJSAUMUSAMH  JIUM(POLMTOB MU IJIA3MOLMTOB,  IMPOHHMKAIOIIMMU B
COCIMHUTENIbHBIE W SIUTENUalIbHble TKaHU. Bce opraHbl MMMYHHOR CHCTEMBI
GYHKIIMOHUPYIOT KAk  €IuWHOe lieJloe  Osarogapss  HEHpOTyMOpalabHbIM
MEXaHU3MaM pEryJsiud, a TakKe IMOCTOSHHO COBEpIIAIOUIMMCS MpoleccaM
MUTPALMM M PELUPKYJISALUUA KIETOK MO KPOBEHOCHOM U JMM(aTHYECKOM
cuctemMaM. Peakuuu crneuuUYecKoro HMMMYHHUTETa MOAPA3JEIAIOTCS Ha
rYMOpaJbHbIE UMMYHUTET (00€3BpEKMBAHHE BHEKJIETOYHBIX AHTHUIECHOB IyTEM
OPOAYKIIMU aHTUTEN) U KJIIETOUHBIN (YHUUTOKEHUE UYKEPOJIHBIX KIETOK).
['1aBHBIMH  KJIETKaMH, OCYIIECTBIISIFOLIMMU KOHTPOJIb W HMMYHOJOTHYECKYIO
3alUTY B OpraHu3Me, SIBISIFOTCS JIMM(OLUTHI, a TAKKE MJI1a3MaTUUYECKUE KIETKH U
mMakpodaru. B-nuMdoruTs! SABIASIOTCS OCHOBHBIMH KJIETKAMHU, YYaCTBYIOIIMMHU B
rYMOpPaJIbHOM HMMYHHUTETE. Y UeJOBe€Ka OHU 00pa3yloTcs W3 CTBOJIOBBIX
KPOBETBOPHBIX KJIETOK KPAaCHOTO KOCTHOTO MO3ra, 3aT€M MOCTYNarT B KPOBb U
nanee 3aceysioT B-30HBI mepudepudeckux IuM@OUIHBIX opraHoB. s HUX
XapaKTEpPHO HAJIMYUE HA TUIa3MOJIEMME MOBEPXHOCTHBIX MMMYHOIJIOOYJIMHOBBIX
peuenTopoB Uil AHTUTEHOB. B  X0Je€ HMMMYyHHBIX pEaKUuid MOJBEprarTcs
aHTUTeH3aBUCUMOW AU depeHpoBKE B  IUIA3MOLUTHI,  CEKPETUPYIOIINE
antutena. T-mumbouuTsl TudPepeHInpyoTcs B TUMYCE, MMOCTYNAOT B KPOBb U
mumdy u 3acersttoT T-30HbI B nepudepuyecKux opraHax MMMYHHOW CHUCTEMBI, B
KOTOPBIX TOJ| BIUSHHUEM AHTUIE€HOB 00pa3yrorcs T-MMMyHOIMTHI U T-KIETKU
namsatd. s T-num@ountoB XapakTepHO HalMYMe Ha IIa3MOJIEMME OCOOBIX
PELenTOpOB, CHOCOOHBIX CIENU(UIECKH paclIO3HABATh U CBSI3bIBATH AHTUTCHBI.
Paznmuuaror T-kuiepel (y4acTBYIOT B pPEakUUAX KIETOYHOTO WMMYHHUTETA,
oOecnieunBasi pa3pyuieHHE YYy>KEPOIHBIX KJIETOK M COOCTBEHHBIX HM3MEHEHHBIX
kietok) T-xenmepwl (ctumynupytoT auddepeHuupoBky B-mumdonurtoB u T-
KWJIEPOB B OTBET Ha aHTUreH) U T-cympeccopsl (COCOOHBI MHTMOMPOBATH
aKTUBHOCTb T-u B-mum¢onuroB, TeM cambIM NMOJABIASA KaK KIETOYHBIA, TaK U
T'YMOpaJIbHbIA UMMYHHBIM OTBET).

IIpy TyMOpaJIbHOM HMMYHHOM OTBET€ IIONABIIMH B OPraHW3M aHTUICH
noriomaercsa MakpogaroM. Makpodgar pacuiermisier ero Ha ¢pparMeHTbl, KOTOpbIE
B Komruiekce ¢ mosekynamu MHC knacca Il mosBisitoTcss Ha NOBEPXHOCTH
KIETKM U pacno3Hatorcs T-xenmepamu. OTO  CTUMYJIUPYET  CEKPELUIO



Makpodarom unTepneiikuna-1 (MJI-1), mox Bo3aeiicTBueM kotoporo T-xemmep
ayTOKPUHHBIM 00pa3oM CTHUMYJIMPYET CBOIO Hpoiudepanuto, Bbiaenss MJI-2.
Hanee T-xenmepsl Takxke myteM cekpenuu WJI-2 aktuBupyror B-mumdonmrsl,
pacro3HaBIIME TOT K€ aHTUreH. B pesynbraTe B-KieTKa pa3sMHOXKAETCA M
auddepeHuupyercs ¢ o0pa3oBaHHEM IUIa3MOLUUMTOB U B-kierok mamsaru. B
KJIETOYHOM HMMYHHUTETE y4yacTByeT T-Kuiuiep, pearupyroluid ¢ aHTUT€HOM B
koMmIuiekce ¢ raukonporenHamu MHC 1 kimacca B mima3matudeckoil MeMOpaHe
KJIETKU-MUIIEeHH. Kak 1 B ciayyae B-kineTok npu rymopaibHOM UMMYHUTETE, IS
IIOJIHOM aKTHUBAaLMH 3TOT T-KWJIJIEp TOJDKEH IOJYYUTh JOINOJIHHUTEIBHBIA CUTHAI
ot T-xennepa, pacro3HaBIIEr0 (PparMeHT TOro ke aHTUreHa B komiuiekce ¢ MHC
kiacca II Ha moBepxHocTu Makpodara. ITocne storo T-kwinep pasmHoxKaeTcs,
CBSI3BIBACTCSl C ONO3HAHHOW MM UY>KEPOJHOM KJIETKOH M BBICBOOOXKIAET OEIIKU
nepopuHbl, KOTOpble OOpa3yloT TpaHCMEMOpaHHbIE KaHajibl B MeMOpaHe
KJIETKU-MUILEHU U JIeJat0T MeMOpaHy MPOHULAEMOM, YTO CIOCOOCTBYET rubenu
KJIETKH.

MenuaTtopel MMMYHHOM  CUCTEMBI -  MakKpOMOJIEKYJSIpHbIE  BEIECTBA,
BbIpa0aThIBa€Mbleé HMMYHHON CHCTEMOW M YYaCTBYIOIIHME B PeAIU3alUU PEAKIIHIA
MMMYyHUTETa. B 4YacTHOCTM, K HHM MOXHO OTHECTH BbIpadaThIBAEMbIN
makpoparamu WMJI-1, a taxke WJI-2, WI-4, WUJI-5, UJI-6 u y-untepdepoH, c
MOMOILBIO KOTOPBIX T-Xemnmepsl aKkTUBUPYIOT 3(PPEKTOPHBIE KIIETKH.

Bompoc 27. Tlonsitue 00 MMMYHHOM CHUCTEME M €€ TKAaHEBBIX KOMIIOHEHTaX.
Knaccudukanums u xapakTepucTUKa MMMYHOIIMTOB W WX B3aUMOJICUCTBHE B
peaknusX KIETOYHOTO W TyMOpPaJbHOTO HMMyHHUTeTa. Pons makpodaroB u
TYYHBIX KJIETOK B MMMYHHBIX PEAKIUAX, XapaKTEPUCTHUKA UX PELIETITOPOB.

OtBer: HMmmyHHas cuctema OOBEAUHSET OpraHbl U TKaHU, B KOTOPBIX
IPOUCXOIUT OOpa3oBaHWE W B3aUMOJACHCTBHE KIETOK — HWMMYHOIUTOB,
BBITIOJHAIOMMX ~ (YHKIIMIO  PAcmo3HAaBaHMWsI  T'CHETHYCCKH  UY)KEPOIHBIX
cyOcTaHIMi (QHTUTEHOB) W  OCYIIECTBISAIONIUX CHeNU(PUUECKUE peaKIuu
3amuTel. OHa oOecreunBaeT MOAJIEPKAHUE TEHETHUYECKOW LEJIOCTHOCTU H
MOCTOSIHCTBA ~ BHYTPEHHEW  Cpelbl  OpraHW3Ma,  BBINOMHAS  (DYHKITHIO
pacno3HaBaHMUsI «CBOETO» W «4yKoro». B opranusme B3pocCiIoro yeaoBeKa
UMMYHHasl CHCTEMa IPEICTaBIICHAa: KPACHBIM KOCTHBIM MO3TOM - HUCTOYHHUKOM
CTBOJIOBBIX KJICTOK JIJIT MMMYHOIIUTOB M IIEHTPaIbHBIM OopraHoM B-muMdoroasa;
TAMYCOM - IIEHTpaJdbHBIM oOpranoM T- numdonodsa; mnepudepudecKuMu
opranamu jgumdonodsa (cene3eHka, JUMGPATHYECKUE Yy3Jbl, CKOIUICHUS
auM(OUTHON TKaHU B opraHax); JuM@OIMTaMd KpOBU U JUMQBI, a TaKXKe
MOMYyJSANUSIMA  JIUM(OIMTOB U IJIA3MOIMTOB,  NPOHUKAIONIUMH B
COCIMHUTENLHBIE W SIUTENUaIbHbIe TKaHU. Bce opraHbl MMMYHHOUN CHCTEMBI
GYHKIIMOHUPYIOT KAk  €JuHOE  IeJioe  Ojarojaps  HEWpOTyMOpPaTbHBIM
MEXaHU3MaM pEryJsilii, a TaKXKe IOCTOSHHO COBEPIIAIOIIMMCS ITpolieccaM
MUTPAIIMA M PEHHUPKYJISAIANA KJIETOK IO KPOBEHOCHOH W JuMpaTHYECKON
cucteMaM. Peakuuu crneuu@uUeckoro HMMMYHHMTETAa MOAPA3JETSAIOTCS Ha
rYMOpPaJIbHBIA UMMYHHUTET (00€3BpEKUBAHUE BHEKJIETOUYHBIX AHTHUTCHOB IyTEM
IPOIYKIMY AaHTUTEN) U KJIETOUHbIN (YHUUYTOKEHHUE YY>KEPOIHBIX KIETOK).

['aBHBIMH KJI€TKaMH, OCYHIECTBIISIOIIMMU KOHTPOJIb W HMMYHOJOTHYECKYIO
3aIllUTy B OpraHUu3Me, SBISIIOTCSA TUM(OIUTHI, a TAKXKE MJIa3MaTHUYECKUE KIETKU U
Makpodaru. B-1umMpOIUTh SIBISIOTCS OCHOBHBIMU KJIETKAMU, YYaCTBYIOIUMHU B



ryMOpPaJIbHOM HMMYHHUTETE. Y UeJoBeKa OHU 00pa3yloTcs U3 CTBOJIOBBIX
KPOBETBOPHBIX KIJIETOK KPaCHOTO KOCTHOTO MO3ra, 3aT€M MOCTYIAalOT B KPOBb U
nanee 3acessaioT B-30HBI mepudepuyeckux TUMGOUIHBIX OpraHoB. [lms Hux
XapaKkTepHO HAUYME Ha TUIa3MOJEMME MOBEPXHOCTHBIX MMMYHOIJIOOYTHMHOBBIX
pEeuenTopoB Uil AHTUIEHOB. B X0J€ HMMMYyHHBIX pEAaKUUi MOJBEPrarTCs
aHTUreH3aBUCUMON  TuddepeHIpoBKe B  IUIa3MOLMTHI, CEKPETHPYIOIINE
anTutena. T-muMmdountsl nuddepeHpyoTcs B TAMYCE, IOCTYMa0T B KPOBb U
aumdy U 3acersttoT T-30HbI B iepudepuyecKkux opraHax MMMYHHOU CHUCTEMBI, B
KOTOPBIX MOJ BJIMSHUEM aHTUT€HOB 00pasyrorcss T-uMmyHOUuUTHl U T-KIETKH
namsatd. s T-nmumbonuToB XapakTepHO HaIMYME Ha IJIa3MOJIEMME OCOOBIX
PElEenToOpOB, CHOCOOHBIX CrEU(DUUECKH pacliO3HaBaTh U CBSI3bIBATh AHTUTCHBI.
Pazmuuaror T-kumiepsl (Yy4acTBYIOT B pPEaKUUAX KIETOYHOTO HMMYHHUTETA,
oOecnieunBasi pa3pylIeHHE YYy>KEPOJHBIX KJIETOK M COOCTBEHHBIX H3MEHEHHBIX
kietok) T-xemmepwl (ctumynupyioT auddepeHupoBky B-mumdonuro u T-
KWIJIEPOB B OTBET Ha aHTUreH) W T-cympeccopsl (CIOCOOHBI MHTMOMPOBATH
aKTUBHOCTHh T-u B-mMMQOIMTOB, TEM caMbIM MOJABIASA KaK KJIETOYHBIM, Tak U
IryMOpaJIbHbIA UMMYHHBIN OTBET).

[Ipy TyMOpaJIJbHOM HMMYHHOM OTBETE TIONABIIMA B OpPraHU3M AHTHUIEH
noroniaercs Mmakpodarom. Makpodar paciierisieT ero Ha gpparMeHThbl, KOTOpbIe
B kommuiekce ¢ Monekynamu MHC kmacca II mosBisroTcs Ha NOBEPXHOCTH
KJIETKM U pacno3Hatorca T-xenmepamu. OTO  CTUMYJIUPYET  CEKPELUIO
makpocdarom uHTepierkuna-1 (MJI-1), mox Bo3geiictBueM koroporo T-xemmep
AyTOKPUHHBIM 00pa30M CTUMYJIHPYET CBOIO mposmdepanuio, Bbiaenss NJII-2.
Hanee T-xenmepsl Tarxke nmytem cekperuu WMJI-2 aktuBupyroT B-nmumdonutsr,
pacno3HaBIIME TOT JK€ aHTUIeH. B pesynprare B-kileTka pa3MHOXaercs U
muddepennupyercss ¢ oOpazoBaHHMEM IUIa3MOIIMTOB M B-knetox mamsatu. B
KJIETOYHOM MMMYHHUTETE Yy4acTByeT T-Kwiuiep, pearupyroluii ¢ aHTUT€HOM B
koMmIiekce ¢ raukonporenHamu MHC 1 knacca B mima3maTtuueckoil MmemOpaHe
KJIeTKU-MUIIeHH. Kak u B ciayyae B-kieTok npu rymopajibHOM UMMYHUTETE, JJIs
MOJIHOM aKTHBALUU ATOT T-KUIJIEP IOJKEH MOJIYYUTh JOMOJHUTENbHBIA CUTHAMT
ot T-xenmnepa, pacrno3HaBIIero ¢pparMeHT TOro *e aHTurena B komruiekce ¢ MHC
kiacca Il Ha moBepxHoctu Makpodara. [locne storo T-kuuiep pazMHOKaeTcs,
CBSI3BIBACTCSl C OTMO3HAHHOW UM UYXEPOJHOU KIETKOW M BBICBOOOXKIAET OCIKU
neppopuHbl, KOTOpble OO0pa3yloT TpaHCMEMOpaHHbIe KaHalibl B MeMOpaHe
KJIETKU-MUIICHU U JIeJIal0T MeMOpaHy MPOHULIAEMOM, YTO COCOOCTBYET rubenu
KJIETKH.

Ponp MakpogaroB B peakuusx creuu(puyeckoro HMMYHHUTETa COCTOUT B
npeacTaBieHn (parMeHTOB AHTUTEHOB JJISl OMO3HAHUA [ -TUMQOIUTAMU U B
akTuBanuu mociaeaanx nyrtem cekpenun WMJI-1. Kpome Toro, memOpana
MakpoharoB HeceT perenTopsl Kk FC-hparmenTam UMMyHOTTI00yIMHOB Kiacca G,
yTo obOecneuynBaeT Oosiee A(PPEKTUBHBIA ParouuTo3 ONCOHU3UPOBAHHBIX
(CBSI3aHHBIX C COOTBETCTBYIOLUIMMHU AHTHUTENIAMH) AHTUIE€HOB. Ty4YHbIE KIETKH
UMEIOT Ha cBoel MeMOpaHe penentopbl Kk Fc-pparMenram MMMyHOT100yJIMHOB
kiacca E. BzaumopelictBue antureHa ¢ anturenom kiacca IgE na mosepxHoctu
TYYHOM KJIETKU CIYXHUT CUTHAJIOM K BBIOPOCY M3 HEe IpaHyj] ¢ TMCTaMUHOM U
MHBIMU MEMATOPaMU BOCHAIIMTENbHBIX PEAKIIUM.

Bomnpoc 28. Tlonarue 00 MMMyHHOW CHUCTEME M €€ TKaHEBBIX KOMIIOHEHTAaX.



Knaccudukanuss m xapakrepucThKa MMMYHOLIMTOB M HUX B3aUMOJICHCTBUE B
peakuusx TyMOPaJbHOTO U KJIETOYHOIO0 MMMyHHTeTa. KOCTHBIM MO3r U TUMYC,
KaK LEHTpPaJbHbIE OpraHbl KPOBETBOPEHHS M HMMMYHOI€HE3a, HX poOjib B
oOpa3zoBaHUU T- m B- mumdonuroB. PasnoBuaHoctu B-nmumdonmroB u
MJ1a3MOLUTOB, 1754 aHTUT€HHE3aBUCHMas U AHTUT€H3aBUCHMAs
nuddepeHIPOBKa, XapaKTEPUCTUKA PELIETITOPOB.

OtBer: MmmyHHas cuctemMa OOBEOMHSIET OpraHbl W TKaHH, B KOTOPBIX
MIPOUCXOJUT O0pa3oBaHWE W B3aUMOJCHCTBUE KIETOK — HMMYHOILIUTOB,
BBIMOJIHAIONMX  (DYHKLHIO  paclio3HaBaHUS  TE€HETHMYECKU  4YY>KEPOJHBIX
CyOCTaHIIMM (QHTUTE€HOB) M  OCYLIECTBISIIOIIMX CHEIU(PUUYECKHE peaklun
3amuThl. OHa o0ecrneynBaeT NOJACpPKAHUE TIE€HETHMUECKON ILEIOCTHOCTH U
IOCTOSSHCTBA ~ BHYTPEHHEH  cpeAbl  OpPraHu3Ma,  BBIIOJIHAS — (QYHKIUIO
Pacno3HaBAHMSI «CBOETO» MW «4UyXoro». B opramuszMe B3pocioro yesoBeka
UMMYyHHasl CHCTEMa IIPEICTABIICHA: KPACHBIM KOCTHBIM MO3IOM - MCTOYHUKOM
CTBOJIOBBIX KJIETOK JJI1 UMMYHOIIUTOB U LIEHTPaJbHBIM Opranom B-nmumd¢onoasa,
r7Ie UJIEeT aHTUreHHe3aBucumas auddepeHuuposka B-mum@ountos; tumycom -
LEHTpaJbHbIM OopraHoM T-mum¢onossa, riae 3aBepuiacTcsi aHTUT€HHE3aBUCHUMAs
muddepeHurpoBKa MPEIIIECTBEHHUKOB  T-TMM@OLMUTOB, MNPUXOIAIIUX U3
KPAaCHOTO KOCTHOTO MO3ra; mnepu(epuyecKuMd OpraHaMmu JMM@orons3a
(cenesenka, TUM@aTUYECKUE y37Ibl, CKOIICHUS] TUM(OUTHON TKAaHU B OpraHax),
r7Ie MIPOUCXOAMUT aHTUreH3aBucumas nuddepennuporka B- u T-nmumdponuTos B
X0JI€ HMMYHHBIX pEaKIHil; JIUMQPOUUTAMU KpOBU U JHUM(PBI, a TaKxKe
HOMyJNALMSIMA ~ JUMQPOLMUTOB M IUIA3MOLIMTOB,  NPOHUKAIOIIMMH B
COCIMHUTEIBHBIE U SIUTEIUAIbHBIE TKAHM.

Peakuuu crneunduueckoro MMMYHHUTETa TMOAPA3JEISIOTCS Ha TyMOpPaJbHBIN
UMMYHUTET (0O€3BpEKMBAHNWE BHEKJIETOYHBIX AHTUICHOB IYyTEM MPOAYKIIHUU
aHTUTEN) M KJICTOYHBbIM (YHUUYTOXKEHHE UYXEPOAHBIX KIETOK). [JaBHBIMU
KJIETKaMH, OCYIIECTBIIAIOIIMMU KOHTPOJIb M HMMYHOJIOTHYECKYIO 3alIUTy B
OpraHusMe, SBISIOTCS JUM(OUMTHI, a TaKXKe I[JIa3MAaTHYECKUEe KIETKH U
Makpodaru. B-1umMQpouThl SABISIOTCS OCHOBHBIMU KJIETKaAMH, YYaCTBYIOUIUMU B
rYMOpPaJIbHOM HMMYHHUTETE. Y 4YeJoBeKa OHHM OO0pa3yloTcs H3 CTBOJIOBBIX
KPOBETBOPHBIX KJIETOK KPACHOTO KOCTHOTO MO3ra, 3aTEM IMOCTYNAalT B KPOBb U
nanee 3acessaioT B-30HbI nepudepuyeckux JIUMQPOUIHBIX OpraHoB. s HuUX
XapaKTEpPHO HAJIMYUE Ha TUIa3MOJIEMME MOBEPXHOCTHBIX MMMYHOIJIOOYJIMHOBBIX
pelenTtopoB ais aHTureHoB. Paszmuuaror Bl-mumdonute, obecneunBaromniye
OBICTpBIIl OTBET HA AHTUTEH MYTEM MPOIYKIIUU UMMYHOITIOOYIHHOB Kiacca M, u
B2-mumdorutei, obpasyromue 1gG ¢ Gosiee BRICOKMM CpPOJICTBOM K aHTUTEHY. B
X0JIe MMMYHHBIX peakiui B-muMm@ornmTbl MmoaBEprarTCcs aHTUTCH3aBUCHUMOU
audpepeHIMPOBKE B IUIa3MOLIUTHI, CEKpeTHpyromue aHtutena. llmasmMouuTsl
pasnuyaroTcs Mo Kiaaccy npousBoauMbix umu antuter: IgM, 1gG, IgA, IgE, IgD.
T-mumdouutsl 1udPepeHnpyoTcs B TUMYCE, MOCTYNAOT B KPOBb U JUMQY U
3acensatoT T-30HbI B nepudepuyecKkux opraHax UMMYHHON CHUCTEMBI, B KOTOPBIX
[I0J1 BIUSIHUEM aHTUIe€HOB 00pa3yroTcst T-umMMmyHoUMTHI U T-KkineTku namsty. s
T-mumpouMTOB XapakTEpHO HaJIMYME HA IUIa3MOJEMME OCOOBIX PELENTOPOB,
CIOCOOHBIX clienU(UYECKH pacliO3HABaTh U CBSI3bIBATh AaHTUT€HBI.

Paznmuuatror T-kwiiepbl (y4acTBYIOT B peaKUMsIX KIETOYHOTO HMMYHHUTETA,
oOecnieunBasi pa3pylIeHUE YYy>KEPOJHBIX KJIETOK M COOCTBEHHBIX H3MEHEHHBIX
kietok) T-xenmepsl (cTuMynupyroT auddepeHunpoky B-mumdouutoB u T-



KWIJIEPOB B OTBET Ha aHTUreH) W T-cympeccopbl (COCOOHBI WHTHOUPOBATH
aKTUBHOCTh T-u B-muMdonuToB, TeM caMbIM MOJABIsAs KaK KJIETOYHBIM, Tak U
IryMOpaJIbHbIA UMMYHHBIN OTBET).

[Ipy TyMOpaJIJbHOM HMMYHHOM OTBETE IIONABIIMI B OpPraHU3M AHTHIEH
norJonaercs Mmakpodarom. Makpodar pacmerniser ero Ha (pparMeHThbl, KOTOPbIC
B koMmiuiekce ¢ moJekyinamu MHC knacca Il mosiBisitoTCS Ha NOBEPXHOCTH
KIETKM W pacrno3Hatorca T-xenmepamu. OTO  CTUMYJIUPYET  CEKPELUIO
Makpodarom uaTepierikuHa-1 (MJI-1), mox Bo3melictBuem xotoporo T-xemmep
ayTOKPUHHBIM 00pa3oM CTUMYJIHPYET CBOIO mposudepanuito, Bbiaenss NII-2.
HNanee T-xenmepsl Takke nytem cekpenuu NJI-2 aktuBupyror B-mumdoruTsl,
pacro3HaBlIMEe TOT K€ aHTUreH. B pesynbprare B-kieTka pasmMHOXKaeTcs u
muddepenuupyercss ¢ oOpa3zoBaHHMEM IUIa3MOLIMTOB U B-kineroxk namsitu. B
KJIETOYHOM HMMYHHUTETE Yy4acTByeT T-Kuiuiep, pearupyroluii ¢ aHTUT€HOM B
komiuiekce ¢ riaukonporenHaMu MHC 1 kiacca B mia3Marudeckoil MeMmOpaHe
KJIeTKU-MUIIEeHH. Kak u B ciyyae B-kieTok npu rymopaibHOM UMMYHUTETE, JJIS
MOJIHOM aKTHBAUUU ATOT T-KWILIEp MOJKEH MOJIYYUTh JOMOJHUTENbHBIA CUTHAT
ot T-xenmnepa, pacrno3HaBIIero (parMeHT TOro ke aHTUreHa B komruiekce ¢ MHC
kiacca Il Ha moBepxHoctu Makpodara. [locne storo T-kwuiep pazMHOMKaeTcs,
CBA3BIBAETCS C OMO3HAHHOW MM YY>KEPOJIHOM KJIETKOM M BBICBOOOXKAAET OEIKU
nepdopUHbl, KOTOpble OOpa3yloT TpaHCMEMOpaHHbIE KaHalbl B MeMOpaHe
KJIETKU-MUILECHHA U JIENal0T MEMOpaHy MPOHMUIIAEMOM, YTO CIIOCOOCTBYET rUOenn
KJIETKH.

Bompoc 29. Tlonsitne 00 MMMYHHOW CHCTEME M €€ TKaHEBBIX KOMIIOHEHTaX.
Knaccudukanumsa wu XapakTepucTuka HWMMYHOKOMIIETEHTHBIX KIETOK M HX
B3aMMOJICHCTBUE B PEAKIUAX TyMOPAIBHOTO M KJIETOYHOTO HMMYHUTETA.
[{enTpanbHbIC OPraHbl KPOBETBOPEHUSI U UIMMYHOT€HE3a, UX POJib B 00pa3oBaHUU
T- u B-numdouuros.

OtBer: HNmMmyHHass cuctema OOBEAUHSET OpraHbl M TKaHM, B KOTOPBIX
MPOUCXOJIUT OOpa3oBaHUWE M B3aUMOJCHCTBUE KIETOK — HMMYHOIIMTOB,
BBITIOJTHSIOMMX ~ (DYHKIMIO ~ pacrlo3HABaHUSI  T'E€HETUYECKH  UYXKEPOIHBIX
cyOcTaHIMii (QHTUT€HOB) W  OCYIISCTBISAIONIUX CHeUUpUUECKUe peakiuu
3amuTel. OHa oOecrieynBaeT MNOAAEPKAHUE TEHETHUYECKOW LIEeJOCTHOCTU U
MOCTOSTHCTBA ~ BHYTPEHHEW  Cpellbl  OpraHuM3Ma,  BBINOJHAS  (YHKIIUIO
pacmo3HaBaHMsI «CBOETO» M «4yKoro». llpencraBiieHa UEHTPaIbHBIMH W
nepudepuIecKuMu opraHamMu JuMQorossa, TuM@oruTaMu KpoBH U JUMQBI, a
TAKXKE TOMyJIANUSAMU JUMGOIUTOB U ITUIA3MOIIMTOB, TPOHUKAIONIUMHU B
COCIMHUTEILHBIC U SMUTEITUATBHBIC TKAHH.

Peakiuu crnenmmpuveckoro MMMYHHUTETa TOMPA3ICISIIOTCS Ha TyMOpPaIbHBIN
UMMYHUTET (00€3BpEKMBAHHE BHEKJIETOYHBIX AHTUTEHOB ITyTEM MPOIYKIIUU
AQHTUTENI) U KIETOYHBIN (YHHUYTOXXEHUE UYKEPOJIHBIX KIJIETOK). I[J1aBHBIMU
KJIETKaMHU, OCYIIECTBISIOMIMMU KOHTPOJb M HMMYHOJIOTHYECKYIO 3alllUTy B
OopraHusMe, SBISIOTCS JTUM(QOUUTHI, a TaKXkKe I[JIa3MaTUYECKHe KIETKH U
Makpodaru. B-mumM@pouuTs! SBISIOTCS OCHOBHBIMU KJIETKaMH, YYacCTBYIOIIUMU B
ryMOpaJIbHOM MMMYHHTETe. B X0J€ MMMYHHBIX pEaKIMil OHU MOABEPraroTCs
AHTUTEH3aBUCUMOU  TU(PEepeHIIMpOBKE B  IJIa3MOLMUTHI, CEKPETUPYIOIINE
antutena. Cpemu T-nmumdonutoB pasznuuator T-xusuiepbl (y4acTBYIOT B
peaknmsIX KJIETOYHOTO MMMYHHTETa, OOecreumBas pa3pylieHHue Yy>KEePOIHBIX



KJIETOK M COOCTBEHHBIX W3MEHEHHBIX KJIEeTOK) T-xenmepsl (CTUMYIUPYIOT
muddepennpoBky B-nmumdornuroB n T-kuiepoB B OTBET Ha aHTUreH) u T-
cympeccopsl (CITOCOOHBI WHTHOMPOBATH aKTUBHOCTh T-u B-nmuMdormrtos, Tem
CaMbIM MOJABJISAA KaK KJIETOYHbIN, TaK U TYMOPAJIbHBIA UMMYHHBIH OTBET).

[Ipy TyMOpaJIbHOM HMMYHHOM OTBETE€ IIONABIIMI B OpPraHW3M aHTUIEH
norJonaercs Mmakpodarom. Makpodar pacmerniser ero Ha pparMeHThbI, KOTOPbIC
B KoMiuiekce ¢ moJiekyinamu MHC knacca Il mosiBisitoTCS Ha NOBEPXHOCTH
KIETKM W pacno3Hatorcs T-xenmepamu. OTO  CTUMYJIUPYET  CEKPELUIO
Makpodarom umaTepiaeiikuna-1 (MJI-1), mox BosmeiicTBueM koToporo T-xemmep
ayTOKPUHHBIM 00pa30oM CTUMYJIHPYET CBOIO mposudepanuito, Bbiaemnss NII-2.
HNanee T-xenmepsl Takke nmytem cekpeniuu NJI-2 aktuBupyror B-mumdoruTsl,
pacro3HaBIllIME€ TOT K€ aHTUreH. B pe3ynbraTe B-KieTka pasMHOXKaeTcs U
mudpdepeHuupyercs ¢ oOpa3oBaHMEM IUIa3MOLUUTOB U B-kierok mnamsaru. B
KJIETOYHOM HMMYHHUTETE Yy4acTByeT T-Kuiuiep, pearupyroluii ¢ aHTUT€HOM B
koMmIuiekce ¢ ranukonporenHamu MHC 1 knacca B mia3maTuueckoil mMemOpaHe
KJIETKU-MUIIEeHH. Kak u B ciayyae B-kieTok npu rymopaibHOM UMMYHUTETE, JJIS
MOJIHOM aKTHBALUU ATOT T-KWILIEP JOJKEH MOJIYYUTh JOMOJHUTENbHBIA CUTHAN
ot T-xenmnepa, pacrno3HaBIIero (parMeHT TOro ke aHTUreHa B komruiekce ¢ MHC
kiacca Il Ha moBepxHoctu Makpodara. [locne storo T-kuuiep pazMHOKaeTcs,
CBA3BIBAETCS C OMO3HAHHOW UM YY>KE€POJHOM KJIETKOHM M BBICBOOOXKHAET OEIKH
nepdopuHbI, KOTOpble OOpa3yloT TpaHCMEMOpaHHbIE KaHalbl B MeMOpaHe
KJIETKU-MUILEHU U JIeJal0T MeMOpaHy MPOHULAEMOM, YTO CIOCOOCTBYET rubenu
KJIETKH.

B opranumsme B3pociioro 4YeinoBeKa ILEHTPAIbHBIMH OpraHamMu JuMdomnossa
ABJISIFOTCS ~ KPAacHbIM  KOCTHBIM MO3r M TUMYC. AHTHI€HHE3aBHCHMas
muddepennpoBka B-mumboruToB uaeT B KpaCHOM KOCTHOM MO3Te€, TJI€ OHH
00pa3yroTCcs W3 KPOBETBOPHOM CTBOJOBOM KJIETKH. AHTUTCHHE3aBUCHMAs
muddepenurpoBka T-TUMQPOLMTOB HAYMHAETCS TakKe B KPACHOM KOCTHOM
MO3re, a 3aBepliaeTcs B THUMYyCE, KyJa KIETKM MUIPHUPYIOT Ha CTaJuH
YHUINIOTEHTHBIX  MPEAIICCTBEHHUKOB. HauBubie B- wu T-nmumdouuTsl,
00pa3oBaBIIMECS] COOTBETCTBEHHO B KOCTHOM MO3r€ M THUMYCE, 3acelstoT
nepudepuueckue opranbl JguM@dornossa (cene3eHKy, JIuM@aTHYECKHE Y3JIbl,
CKOIUIEHUS! JTUM(OUIHON TKAHU B CIM3UCTBIX 00O0JOYKAX), TJI€ Y4aCTBYIOT B
UMMYHHBIX PEaKIHUsIX.

Bonpoc 30. YyacTue KJIE€TOK KPOBU M COCAMHUTEIHLHONW TKaHU B 3alIUTHBIX
peaknusx (TpaHyJIOIUThI, MOHOITUTHI - MaKpodaru, TYIHbIC KIETKH).

Oter:  ['panynmomuTsl, TpexaAe BCEro  HEUTpoduibl, 00ECTICUUBAIOT
HeCrenu(PUUecKyro 3almuTy OT MUKPOOPTaHW3MOB TMPEXKAEC BCEro MyTeM HX
daronuroza ¢ TOCIEAYIOIIMM pa3pylieHHeM B Jm3ocoMax. MemOpaHa
HeHTpodmioB HeceT perenTophl K Fc-dpparMenTaM MMMYHOTIIOOYIHMHOB Kitacca
G, uyto obOecneunBaeT Ooisiee 3PGHEKTUBHBIN (PAronuTO3 ONCOHU3UPOBAHHBIX
(CBSI3aHHBIX C COOTBETCTBYIOIIMMHU AHTUTEIAMH) AHTUTEHOB. PecnupaTopHBIiA
B3pHIB B HeWTpodmiax (yCWICHHas MPOIYKIUS aKTHBHBIX (OPM KHCIOPOAA)
o0OecrieunBaeT yHHUYTOXKEHUE (arolUTHPOBaHHBIX Oakrepmii. Kpome TorO,
HEUTPOPMIBI CHOCOOHBI YHHMUTOXKaTh OaKTepuW HA PACCTOSHHUU, BBIACISA
OakTepUIIMIHBIC BelecTBa (JIM301UM, JakTodeppuH, Ienounyio ¢ocdarazy) u3
CBOMX cHenuuYecKux TpaHyld. BemecTsa, BBIISIUBIINECS W3 TOTHOIIMX



HEUTPO(PUIIOB, CIy’KaT XEMOATTPAKTAHTAMHU JUJISl JPYTUX KIETOK BOCHAJICHUS.
bazodunsl KpoBH, BBIJESAS TMCTAMUH, MOBBIMIAIOT MPOHUIIAEMOCTh COCYJIOB U
00JIeryaroT MUTPALMIO KJIETOK B OYar BOCHAJIEHUS; KPOME TOro, B UX IpaHysax
COJIEPIKATCSl XEMOATTPAKTAHTHI JIsI HEUTPOPHIOB U 203UHOPUIOB. DO3HUHODUIIBI
pa3pymialoT THCTaMUH U TOJAABISAIOT JETPaHysAlui0 0a30(UI0oB, TEM CaMbIM
MHTHOUPYS BOCHAIUTENBHYIO PEAKITHIO.

Maxkpodaru, obOpasyromuecss U3 MOHOLMTOB KPOBH, YYacTBYIOT Kak B
€CTECTBEHHOM, TaK M B MPUOOPETEHHOM HMMYHHUTETE. YdacThe Makpodaros B
€CTECTBEHHOM MMMYHHTETE MPOSBIAETCS B UX CHOCOOHOCTHU K (haroluTos’y U B
CHUHTE3€ psiJla AaKTUBHBIX BEIIECTB — MHINEBAPUTEIBHBIX (EPMEHTOB,
KOMITOHEHTOB CHCTEMbl KOMIUJIEMEHTa, (arouuTuHa, JU3011MMa, UHTEepdepoHa,
SHAOTEHHOTO THUPOreHa W Jp., SBJSIOIIMXCS OCHOBHBIMU  (pakTOopamu
€CTECTBEHHOI0 HMMMyHHTeTa. WX poiab B NpUOOPETEHHOM HMMYHHUTETE
3aKJIIOYAeTCsl B MHIYKIUU CIEUU(PUUECKOTO OTBETa HA AHTUIECHbI B KauecTBE
AHTUTCHIPEJCTABISIOIINX  KJIETOK. Makpodarn TakKe  ydacTBYIOT B
o0ecreyeHnn HMMMYHHOTO TOMEOCTa3a IyTEM KOHTPOJs HaJ Pa3MHOKEHUEM
KJIETOK, XapaKTEepPU3YIOLIUXCS PSAAOM OTKIOHEHUH OT HOPMBI (OMYyXOJIEBBIC
KJIETKH). JlJs ONTUMaibHOTO pPa3BUTHS MMMYHHBIX pEaKUd Mpu JEHCTBUU
OOJIPIIMHCTBA AHTUI€HOB HEOOXOJMMO ydacTHe Makpo(daroB Kak B IEpBOM
MHIYKTUBHON (pa3e MMMYHHUTETA, KOI/1a OHH CTUMYJIUPYIOT TUM(OLHUTHI, TaK U B
€ro KOHE4YHOW (paze (MPOAYKTHUBHOM), KOI/la OHHM Y4YacTBYIOT B BBIpaOOTKE
aHTUTEN W  pa3pylIeHUW  aHTUreHa. AHTUTeHbl, (aroUUTUPOBAHHBIE
Makpodaramu, BbI3BIBAIOT Oo0Jiee CUIIbHBIH MMMYHHBIH OTBET 10 CPAaBHEHHUIO C
TEMH, KOTOpble He (harouuTupoBaHbl HWMU. HekoTopble BUABI AHTUIEHOB,
HalpuMep IHEBMOKOKKHM, COJEp)KallMe Ha IOBEPXHOCTU  YIJIEBOAHBIN
KOMIIOHEHT, MOTYT OBITh ()arolUTUPOBAHBI JIMIIb TOCIE NpPEABAPUTEIHLHON
OTICOHU3AINH, KOTOpasi 00eCTIeUrBaAETCs MPUCYTCTBUEM Ha MeMOpaHe Makpodara
peuentopoB Kk Fc-pparmenty IgG nnm komnonenty komriemenrta C3.

TydHble KIETKM NpU MONAJaHUKM B OPraHU3M AaHTUTEHOB JErPaHYJIUPYIOT.
Herpanynsius oOyclOBJIeHa COeIMHEHHEM aHTUI€Ha ¢ aHTUTenaMu kiacca IgE,
(UKCUPOBAHHBIMU Ha IJIa3MOJIeMMe 0JIaroaps HATMYKMIO B HEW PElEnTOpPOB K MX
Fc-dbparmenty. [Ipu 3TOM M3 UX TrpaHys BBIAEISIOTCS OUOJOTUYECKU AKTUBHBIC
BellecTBa  (TUCTAaMUH, CEPOTOHWH, Te€NapuH), KOTOpbIE BIHSIOT  Ha
MPOHUIIAEMOCTh  CTEHKH KPOBEHOCHBIX KAaNWIUISPOB, a TakkKe MOTYT
CTUMYJUPOBaTh npoiudepanuio u auddepeninpoky T-u B-numdonuros.

Bomnpoc 61.

[TumeBapuTEIbHBIN KaHal. OO0 Jj1aH CTPOCHUSA CTCHKH.
MopdodyHkImonanbHast XxapakTepUCTHKA

OrtBer.

OnuTenuil MUileBojia o0pazyeTcsl U3 SMUTENUS MEePEIHEeH KUIIKH, OCTaIbHbIC
CJIOM M3 OKpY»Karollen ee Me3eHXuMbl. CTpOeHUE CTEHKH MUIIEBOAA COOTBETCTBYET
o0lieMy TUIaHy CTPOEHHSI OpPraHOB >KEIYJOYHO-KHUIIEYHOTO Tpakta. Chusucras
000JI0YKa KOKHOTO THMa. B COOCTBEHHOH MJIACTMHKE PACIIONIOXKEHBI JBE TPYIIIBI
KapJauaibHBIX >Kene3 numieBona. OnHa rpynna Ha YpoBHE MEPCTHEBUIHOTO Xpsia
TOpPTaHU U 5-TO KOJIblIa TPAXEH, BTOpas - B MECTE Mepexo/ia MUIIEBO/IA B Kelya0K. B
MOJICIIM3UCTON OCHOBE HAXOMSTCS COOCTBEHHBIE JKeJe3bl MUIIEBO/IA, BBIACIAIONINE
clii3b. XapaKTepHOE CTPOCHHE MMEET MbIleyHas o00onouyka. OHa COCTOMT U3



BHYTPEHHETO IUPKYJISAPHOTO M HAPYXKHOTO MPOJOJIbHOrO. B BepxHell Tpetu 3Tu
ciion 00pa30oBaHbl MMONEPYHO-TIOJIOCATOM MBIIIEUHON TKaHbIO, HUXKHSS TPETh -
[JIaJIKOM MBIIIEYHONW TKAaHBIO, CPEAHsA - U3 TeX U APYrux BOJIOKOH. CHapyxu
TTUIIEBO/I TIOKPHIT aIBEHTUIIMAIIEHONH 000JIOUKOM, a OPIOIIHON €ro OTMIeN - CEpO3HOMN
000JI09KOH, 00pa30BaHHON ME30TEIIMEM C TOICKAIIEH COCTUHUTETLHON TKAaHBIO

Bompoc 62.

[IpencraBieHne O TMEUEHOYHBIX JOJIbKax (KJIACCUYECKHX, MHOPTAIbHBIX) U
aluHycax, KaK TUCTO(QYHKIIMOHAIBbHBIX €AUHUIAX Te4YeHH. J[BYCTOPOHHSI
CEKpelus renaToluTOB.

Otser.

[leueHouHast 1oJIbKa - IIECTUTPAHHAs MPU3MA, Y€PE3 LEHTP KOTOPOU MPOXOAUT
LEHTpajbHasl BEHa, cOOMparolias KPOBb W3 CHHYCOMAHBIX KanmwuisipoB. Psmom c
JOJIKOM pacroyiaraercs TeTpaja (MOpTajJbHBIA TpPakT), KOTOpask COCTOUT U3
MEXIOJbKOW  apTepu  (BETBb  IEYEHOYHOM  apTepud  OOJBIIOrO  Kpyra
KPOBOOOpAIlIEHUS ), MEKT0JIbKOBOM BEHBI (BE€TBh BOPOTHOM BEHBI), MEXKI0JILKOBOTO
YKEJTYHOI'O MPOTOKA (B KOTOPBIM OTTEKAET JKET4b M3 JKEITYHBIX KAMWUISPOB JTOJIBKH)
U MEXJIOJBKOBOTO JuM(parnueckoro cocyga. B cBsI3u ¢ HE3HAUYUTEITbHBIM
KOJIMYECTBOM COEIMHHUTEIIbHOM TKAaHU B IMEUYEHU YEJIOBEKa 00pa3yroTCs CIOKHbBIE
JI0JIbKH, B KOTOPBIX TE€MAaTOIUThI B COCTABE NMEUYEHOUYHBIX TPAOEKYJI, HE MPEPHIBASICH,
NePEXOAAT U3 OJTHOM JAOJBKH B JIPYTYIO.

[TopranpHas meyeHouYHas JOJIbKA BKIIFOYAET CEIMEHTHI 3-X COCEIHHUX KIACCUYECKUX
NIEYEHOYHBIX [J0JIEK, OKpyXarommx Tpuaay. 11o3ToMy OHa HMeEeT TpeyroiabHYIo
dopMy, B ee IEHTpe JEKUT TpHana, a Ha nepudepuu, T € MO yrjiam, - BEHBI
(ueHTpanbHbIe). B cBsA3M € 3TUM B

NOPTAJIBHOM JOJIBKE KPOBOTOK 10 KPOBEHOCHBIM KallWJUIApaM HalpaBJIEH OT LEHTPA
K nepudepun.

[leyeHouHbIl alUMHYC 00pa30BaH CErMEHTaMH 2-X PSJIOM  PacHoJIOKEHHBIX
KJIACCUYECKUX JI0JIEK, Oylaronapsi yueMy umeer gpopMy pomOa. Y OCTpBIX €ro yrios
NPOXOJST BEHbI (LEHTPaJIbHBIE), a Yy TYNOIO yrjia — Tpuaja, OT KOTOPOH BHYTPh
aluHyca UAYT €€ BeTBU (BOKPYTIoJbKOBbIE). OT 3STUX BETBEl K BEHaM
(LLEeHTpaJIbHBIM) HAMPABIIAIOTCS TeMOKAaNWJUIApbl. TakuM 00pa3oM, B allMHyce, TaKXKe
KaKk M B TMOPTJIbHOM JOJbKE, KPOBOCHAOXKEHHE OCYILIECTBISAETCI OT €ro
LHEHTPAIbHBIX YYaCTKOB K NMEepU(EPUUECKUM.

[leyeHouHas KJI€TKa — TEMATOIUT — HMMEET MOJUTOHAIBHYIO (opMy U pazMep OT
12 mo 40 MK B nuaMeTpe B 3aBHUCHMOCTH OT (DYHKIIMOHAJIBHOTO COCTOSHUSA. B
TeNaToOlUTE BBHIACISIIOT CHHYCOUJAIBHBIA W OWIMApHBIA TONIOCHL. Uepes mepBbIii
MPOUCXOJUT BCACBIBAHHUE PA3JIUYHBIX BEUIECTB U3 KPOBH, YEPE3 BTOPON — CEKpeIus
XKETYU U JPYruX CyOCTaHIIMA B TPOCBETHI MEXKKJICTOYHBIX >KETYHBIX KaHAJIBIICB.
AOcopbupyroIias U CeKpeTopHasi MOBEPXHOCTU TI'eNaTolMTa CHa0KEeHbl OTPOMHBIM
KOJIMYECTBOM  YJIBTPAMHUKPOCKOMUYECKUX  BBIPOCTOB —  MHUKPOBOPCHHOK,
YBEJIMYMBAIOLINX 3TU TOBEPXHOCTH.

Bomnpoc 63.
OMOpHOHAIBHBIN TE€MOTIOE3.
OTtBeT



KpoBeTBopeHuE B CTEHKE KEATOUHOTO MEIIKA. Y YEJIOBEKAa HAUMHAETCA B KOHILIE
2i1 — B Hayase 31 HeAeld SMOPUOHATILHOTO pa3BUTHA. B Me3eHxuMe CTeHKU
KEITOYHOTO MEIIKa 000COOISIOTCS 3a4aTKH COCYUCTON KPOBH, WU KPOBSTHBIC
OCTPOBKHU. Me3E€HXUMHBIE KIIETKH B HUX OKPYTJISAIOTCS, TEPSIIOT OTPOCTKHU U
npeodpaszyrores B cTBoIoBbIe KiIeTkH (CK). KneTkn, orpaHnduBaronye KpoBsSHbIC
OCTPOBKH, YIUIOIIAIOTCS, COSTUHSIIOTCS MEXIY COO0M U 00pa3yroT SHI0TEINATLHYIO
BBICTHJIKY OyayIiero cocyaa. YacTh CTBOJIOBBIX KJIETOK nuddepeHITUpyeTCs B
MEPBUYHBIC KJIETKH (0J1aCThl). BONBIIMHCTBO MEPBUYHBIX KPOBSHBIX KIETOK
MUTOTHYECKH JCIUTCS U MPEBPAIIACTCS B IEPBUYHBIE SPUTPOOIACTHI,
XapaKTepU3yIOIIHeCs KPYIMHBIM pa3MepoM (Merajao0acThl). ITO MpeBpalieHue
COBEPILIAETCS B CBSI3U C HAKOILJICHUEM T€MOIIO0OMHA B IIUTOIIIa3Me OJ1aCTOB, MPU
ATOM CHauaja o0pa3yroTcs MOJIUXPOMATO(DUIILHBIE SpUTPOOIIACTHI, a 3aTEM
OKCU(DUITBHBIE 3PUTPOOIIACTHI C OOJBIITUM COJIEp)KaHUEM TeMOorIoonHa. Takoi TUI
kpoBeTBopeHus HazbiBaeTcss MEI'AJIOBJIACTUYECKHUM.

Hapsany ¢ werajio0i1acTUYeCKMM B CTEHKE JKEJITOYHOTO MeElIKa HAuYMHAETCs
HOPMOOJACTUYECKOE KPOBETBOPEHHE, IIPU KOTOPOM M3 OJaCTOB 00pa3yroTCs
BTOPUYHBIE 3pUTPOOJIACTHI, CHAYajga OHM MPEBPAIIAIOTCS B MOJUXPOMATO(PUILHBIC
APUTPOOIACTHI, Jajgee B HOPMOOIACThI, U3 KOTOPBIX OOpPa3yrOTCS BTOPUYHBIE
APUTPOLUTHI (HOPMOIUTHI). Pa3BuTHE SPUTPOIIMTOB B CTCHKE JKEJITOYHOTO MEIIKa
MPOUCXOJIUT BHYTPU MEPBUYHBIE KPOBEHOCHBIX COCY/OB, T.€. MHTPABACKYJSPHO.
ODHOBPEMEHHO  OJKCTPABACKYJISIPHO M3  0OJacTOB, PACIOJIOKEHHBIX  BOKPYT
COCYIHUCTBIX CTEHOK, AuddepeHnupyercs HeOOIbIIOe KOTUIECTBO TPAHYIOIUTOB —
HEHUTPO(PHUIIOB U 03UHO(UIIOB.

[locne penykuuu SKEITOYHOIO MEIIKA OCHOBHBIM OpPraHOM KpPOBETBOPEHHS
CTAHOBUTCSI TICYEHb.

Ha 3-4-ii Henene >ku3HM SMOPHOHA 3aKJIAJbIBACTCS TMEYEHb, KOTOpas yx e Ha S5-i
HeJIeNe )KU3HU SMOPHUOHA CTAHOBUTCS LIGHTPOM KpOBeTBOpeHUs. ['emMonmuTo61acTsl B
MEYEHU BO3HUKAIOT U3 OKPYKAIOIIUX KaMWUIAPHl KJIETOK MEYEHOYHBIX aojek. U3
ATUX TEeMOLUTOOIACTOB OOpa3yroTCsi BTOPUUYHBIC IPUTPOIUTHI. OJHOBPEMEHHO U3
JIPYTUX KIETOK MPOUCXOAUT oOpazoBaHue rpaHyaonutoB. Kpome Toro, B
KPOBETBOPHOM TKAaHU TMEUYEHU (POPMUPYIOTCS  TUTAHTCKUE  KJIETKH, WJIU
METaKapHUOIUThI, U3 KOTOPHIX 00pa3yroTcs TpPOMOOIUTHI. K KOHITy BHYTpHUYTPOOHOTO
nepuoja KpOBETBOPEHUE B TICUCHU MTPEKPaIaeTCs.

YHuBepcanbHbII KPOBETBOPHBIN OpraH B MEPBO MOJIOBUHE SMOPUOHAIBHOM KU3HU
MPEICTaBIISIET COOO0M cene3eHka. B Helt pa3BuBaroTcs Bce KieTku KpoBH. [1o mepe
pocTa 1mo/1a 00pa3oBaHE IPUTPOILIUTOB B CEJIC3CHKE U B TICUCHH YTracaeT, U ATOT
MPOIIECC NIEPEMEIIAETCS B KOCTHBIM MO3T, KOTOPBIM BIIEPBbIE 3aKIabIBACTCS B
KOHIIE 2-T0 MecsIa SMOPUOHATBHOM KU3HH B KITIOUHUIAX, a TTO3/THEE — U BO BCEX
JIPYTUX KOCTSX.

Ha BTopoM Mecsiie BHYTpUYyTPOOHOTO Pa3BUTHS 3aKJIaILIBAETCS BIJIOYKOBAs
JKeJie3a, B KOTOpOW HauMHAeTCs 00pa3oBaHue JUMQOIUTOB, B JadbHEUIIIEM
paccensonmxcs B Ipyrue TuMQpouIHbIe Opranbl. Y 3-MeCSYHOrO IJ10/1a B 00J1aCTH
HIEHHBIX TUM(PATHIECKUX MEIIKOB HAUMHAIOT (POPMHUPOBATHCS 3a4aTKH
muMmpaTryeckux y3i10B. Ha paHHUX cTaiuax pa3BUTUS B HUX 00pa3yroTcs
JUM(OIUTHI, TPAHYIOLMTHI, 3PUTPOLIUTHI U MerakapruouuTsl. [1o3xe oOpa3zoBanue
I'PAHYJIOLUTOB, SPUTPOLIUTOB, U METAKAPUOLMTOB MOAABIISIETCS, U TPOLYLUPYIOTCS
TOJIBKO JIUM(POLUTHI — OCHOBHBIE JIEMEHTHI TUM(POUTHON TKAHHU.

K MoMeHTy poxieHus: peOeHKa MpoIecChl KPOBETBOPEHUS YCUIIUBAIOTCS.
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Bompoc 64.

I'emomnons. CrpoeHne  KpacHOrO  KOCTHOTO  Mo3ra. XapakTEpHCTHKa
OCT3MOPHOHAIIBHOTO KPOBETBOPEHHMS B KPACHOM KOCTHOM Mo3re. BzaumopeiictBue
CTPOMAJIbHBIX U TEMOIIOATHYECKUX 3JIEMEHTOB.

Ortger.

Kpacusiii koctHbrir Mo3r (medulla ossium rubra) sieisiercst KpOBETBOPHOH 4acThIO
KOCcTHOTO Mo3ra. OH 3amoyHsIeT ryduaTtoe BEIIECTBO MNIOCKUX U TPyOUaThIX KOCTEH U
BO B3pOCJIOM OpTraHU3ME COCTaBIISIET B CpeHEM OKoJio 4 — 5% o001ei Macchl Tena.
KpacHbiii KOCTHBIA MO3r HMMEET TEMHO-KpPACHBIH I1[BET U  MOJIYKHUIKYIO
KOHCHUCTEHIIUIO, YTO TO3BOJISIET JIETKO MPUTOTOBUTH M3 HETO TOHKHE MAa3Kd Ha
crekie. OH coaepkuT cTBojioBbie KpoBeTBOpHbIe KieTku (CKK) u muddepons
reMOIIOTUYECKUX KJIETOK SPUTPOUIHOTIO, I'PaHyJIOLUTAPHOTO "
MErakapuoLMTapHOIO psAla, a Takke npeamecTBeHHUKH B- u T-nmumdouuntos.
CTtpoMOii KOCTHOTO MO3ra SIBISIETCS PETUKYISIPHASL COCJMHMTENIbHAS TKAHb,
oOpa3yrolas MUKPOOKPYKEHHE JIJI1 KPOBETBOPHBIX KJIETOK. B HacTosiiee Bpems K
AJIEMEHTaM  MHKPOOKPY)KEHHSI ~ OTHOCST  TaKKe  OCTEOr€HHBbIE, JKUPOBBIE,
aJIBEHTULMAJIbHBIC, SHAOTEIUATbHBIE KIIETKH U MaKpodaru.

PerukynsipHple kieTku Onarogapst CBO€H OTpocTyaTol (OpME  BBINOJHSIOT
MEXaHUYECKYI0 (YHKIHIO, CEKPETHUPYIOT KOMIIOHEHTBI OCHOBHOI'O BEIECTBA —
IPEKOJUIareH, INIMKO3aMUHOTIIMKAHbI, TIPO3JIACTUH U MUKPODUOPUIUISIPHBIN O€NIoK U
YYacCTBYIOT B CO3/IaHUU KPOBETBOPHOI'O MHUKPOOKPYKEHUS, CIEeUU(PUUECKOTO IS
OINPEJEIICHHBIX HAIPaBJICHUN Pa3BUBAIOIINXCS I€MONO3THYECKUX KJIETOK, BBLACIISS
pocTOBbIE (haKTOPBHI.

OCTEOreHHbIMU  KJIETKAMH Ha3bIBAOT CTBOJIOBBIE KJIIETKM OIOPHBIX TKaHEM,
ocreo0acTbl W WX MpeAlecCTBEHHUKU. OCTeoreHHble KIETKH BXOIAT B
COCTAaB PHJIOCTA U MOTYT OBITh B KOCTHOMO3TOBBIX MOJOCTAX. OCTEOreHHbIE KIIETKH
TaKK€  CHOCOOHBI  BbIpaOaThiBaThb  pOCTOBBIE  (DAKTOPBl,  MHAYLHUPOBATH
pOJIOHAYAJIbHBIE TE€MOIOATHYECKUE KJIETKM B MECTaX CBOEr0 PACHOJOXKEHUS K
nposudepanuun 1 auddepenuupoBke. Haunbonee HHTEHCHBHO KpOBETBOPEHUE
MPOUCXOAUT BOJIM3U 3HAOCTA, TI€ KOHIIEHTPALUS CTBOJIOBBIX KJIETOK MPUMEPHO B 3
paza Oouiblile, YeM B LIEHTPE KOCTHOMO3IOBOM MOJIOCTH.

AJUNONUTHl (KUPOBBIE KJIETKU) SBISIOTCS MOCTOSHHBIMHM 3JE€MEHTAaMU KOCTHOTO
MO3ra.

AJIBEHTHLIMAJIBHBIE KJIETKH CONPOBOXAAIOT KPDOBEHOCHBIE COCYJbl U MOKPBIBAIOT
oonee 50% HapyKHOH MOBEPXHOCTH CHHYCOUJHBIX KanmwuisipoB. Ilon BnusHuem
IeéMOIO3TUHOB (IPUTPOINOATHH) U JAPYTUX (PAKTOPOB OHU CIIOCOOHBI COKpPALIATHCS,
YTO CHOCOOCTBYET MUTPAIIMH KJIETOK B KPOBOTOK.

OHJOTENNANIBHBIE  KJIIETKM COCYJOB KOCTHOTO MO3ra MPUHHMAKOT YYacTHE B
OpraHu3allid CTPOMBI M TPOLECCOB KPOBETBOPEHUS, CHUHTE3UPYIOT KoJuiaren [V
TUIA, TEeMOMOATHHBL. HIOTEIUOIUTHI, OO0pa3yrolIMe CTEHKH CHHYCOUIHBIX
KaWUISIPOB,  HEMOCPEACTBEHHO  KOHTAaKTHUPYIOT €  TE€MONOITHYECKHUMH U
CTPOMAaJbHBIMM  KJIE€TKaMH OJjarojapsi MOpepbIBUCTOM  0azalbHOW  MeMOpaHe.
DHJIOTEMOLUTB  CHOCOOHBI K COKpPATUTENbHBIM  JIBJKEHUSIM,  KOTOpPBIE
CIIOCOOCTBYIOT BBITAIKMBAHUIO KJIETOK KPOBH B CHUHYCOWJHBbIE Kanmwuisapsl. [locne
INPOXOXKJIEHUS KIETOK B KPOBOTOK TOpPbI B  JSHAOTEIUH  3aKpPbIBAIOTCS.
OHIOTEINOLUTHl  BBIACISAIOT — KojoHuecTuMynupytomue ¢akropel (KCD) wu
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0eok GUOPOHEKTUH, OOECIEeUNBAIOIIUA MPUINUIIAHUE KJIETOK JPyr K APYry H
cyOcTpary.

Makpodaru B KOCTHOM MO3re MPEACTaBICHb HEOMHOPOIHBIMH IO CTPYKType H
(GYHKIIMOHATBHBIM CBOMCTBAM KJIETKaMH, HO BCeraa OOraThIMH JIM30COMaMU H
darocomamu. HexoTtopeie w3 momynsmuii  MakpodaroB  CEKPETUPYIOT  Psia
OMOJIOTUYECKA AaKTHUBHBIX BEIIECTB (IPUTPOMOITUH, KOJOHHECTHUMYIUPYIOIIHNE
(baKTOphI, HHTEPIACHKUHBI, IPOCTATJIaHANHBI, HHTepDEepoH U np.). Makpodaru npu
MIOMOIIIA CBOMX OTPOCTKOB, IPOHUKAIONINX Y€pe3 CTEHKH CHHYCOB, yJIaBIMBAIOT U3
KpOBOTOKA >KeJie30coepxaliee coeuHeHue (Tpanchepprt) 1 aajee nepeiarT ero
Pa3BUBAIOIIUMCST J3PUTPOUJIHBIM KIIETKaM JJI TMOCTPOCHHMS TEMHHOBOM 4YacTH
reMorjao0uHa.

MexkeTouHOe BEIIeCTBO - B KOCTHOM MO3re 3TO BEIIEeCTBO COAEPKUT KoJuareH 11,
III u IV Tuma, raukonpoTEnHbI, IPOTEOTIUKAHbI U JP.

['emomnosTHYECKUE KIETKU UM KPOBETBOPHBIE TU(PPEPOHBI COCTABISAIOT MAPEHXUMY
KpPacHOTO KOCTHOTO MO3Ta.

Bomnpoc 65.

Opranbl kpoBeTBopeHus. Cene3zenka. CtpoeHue U (yHKIMOHAJIBHOE 3HAYEHUE.
Oco0eHHOCTH ~ KpPOBOCHAOKEHHSA, HMOPHUOHAIBHOTO M  MOCTAMOPHUOHAIBHOTO
KpOBETBOPEHMUS B cene3eHKe. T- nu B- 30HBL

Ortser.

Cenesenka - nepudepudyeckuil U camblii KPYIHBIM OpraH MMMYHHOH CHCTEMBI,
pacrojararouuiicss Mo XOJQy KpOBEHOCHBIX cocyloB. K QyHKIUSAM cene3eHKH
OTHOCSITCS:y4acTHe B (POPMUPOBAHUU TYMOPAJIBHOTO W KJIETOYHOIO MMMYHUTETA,
3a/IepKKa AHTUT'€HOB, LUPKYJIMPYIOIIUX B KPOBH; 3IMMHUHALMUSA U3 KPOBOTOKAa W,
3aTeM, pa3pylIeHHE CTapblX M MOBPEXKICHHBIX 3PUTPOLMTOB U TPOMOOLIUTOB, -
«ceJie3eHKa — KJIAJOUILE 3PUTPOLMTOBY»; JECMOHUPOBAHME KPOBU M HAKOIUICHHE
TpoMOOIMTOB (10 1/3 00I1Iero X yKcia B OpraHu3Me); B SMOPHOHATIBHOM NIEPUOJIE —
KpOBETBOpHAs (yHKIIHSL.

OYHKIMU - KpPOBETBOPHBIM MW 3alIUTHBIA OpraH, y4acTByeT B 0Opa3OBaHHUHU
TYMOPaJIbHOIO UMMYHHUTETA, BbIpaOaThIBAET BEILIECTBA, YTHETAIOLIUE SPUTPOIIOI3 B
KpacCHOM KOCTHOM MO3T€.

B cene3enke mpoucxoasT aHTUTeH3aBHUcHMas mpoiddepauus u nuddepeHnmrpoBka
T- u B-numdpouutoB M 00pa3oBaHUE AHTUTEN, a TaKKe BbIPAOOTKAa BEIIECTB,
YTHETAIOIIMX IPUTPONO33 B KPACHOM KOCTHOM MO3TE.

Cene3eHKa  TOKpHITA  COCAMHUTEIBPHOTKAHHOW  KarcyJdold W OpIONIMHOM
(me3otenuem). Karcyna cocTOUT U3 MJIOTHOM BOJIOKHUCTOW COETMHUTEIHLHON TKaHH,
coaepikamiei (GuOpoOIacThl M1 MHOTOYHMCIICHHBIC KOJUIATEHOBBIE M 3JACTUYSCKHUE
BOJIOKHA. MeXly BOJIOKHaMHU 3ajieraeT HeOOoIbII0e KOJTUUYECTBO II1aIKMX MBIIIEYHBIX
KJIETOK.

BHyTps oOprana oOT Kamncylsibl OTXOIST MEpPEKIaIuHbl — TPaOEKyJbl CEJe3CHKH,
KOTOpbI€ B IIYOOKHMX YacTsIX OpraHa aHacTOMO3HMPYIOT Mexay coboi. Kamcyma u
TpaOEeKyJbl B CEJIE3EHKE YEJIOBEKA 3aHUMAIOT IpuMepHO 5—7 % oT oluiero oobema
OpraHa M COCTaBJSIOT €ro OINOPHO-COKPAaTUTENbHbIM amnmapaT. B Tpabekynax
CEJIE3CHKM YEJIOBEKAa CPABHUTEIBHO HEMHOIO TJIAJIKUX MBIIIEYHBIX  KJIETOK.
DnacTUYecKHe BOJIOKHA B TpabeKyax 00jiee MHOTOUHCIIEHHBI, YEM B KallCyJle.
Crpoma opraHa IpeACTABICHA PETUKYJSPHBIMU KJIETKAMH U PETUKYJISPHBIMU
BOJIOKHaMH, conepxamumu kosutared 111 n IV tumnos.
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[Tapenxuma (MM mynbla) CEIe3€HKU BKIIIOUAET ABa OTIENA C Pa3HBIMHU (PYHKIIMSIMMU:
Oenas mynbla W KpacHas IyJbIIa.

CrtpoeHHe CENe3eHKM M COOTHOLICHHE MEXIy O€Nold M KpAaCHOW MYJBIIOH MOTYT
U3MEHSTHCS B 3aBUCUMOCTH OT (DYHKIIMOHAJIBHOTO COCTOSIHUS OpraHa.

Bomnpoc 66.

Opranet  kpoBeTBopeHHs.  CtpoeHne ©  (YHKIUMOHAIBHOE  3HAYCHHE
AUMQpaTHUYECKUX Y3J0B U JTUMQPOHIHBIX Y3€IKOB CIU3UCTHIX 00O0JOYEK Pa3IUYHBIX
OpraHoB. YyacThe JUM(OUIHBIX OpPraHoB B nposudpepanuu, TMPPEepeHInpOBKE U
co3peBanuu T- u B-mumdonuTos.

OTtBeT.

Jlumdatuueckre y3JIbl pacHoyiaraloTcs Mo  XOoAay JIMM(PATUYECKUX COCY/IOB,
SBJIAIOTCSL OpraHaMu JIUMQOIMTOINI0d3a, MMMYHHOM 3alllUThl M JICTIOHUPOBAHUS
nporekatonieit muMdsl. Mimeror okpyriyio win 6000BuaHYyI0 GopMy. K BbITyKII0i
MOBEPXHOCTH MOJXOJAT MPUHOCSIINE TUM(PATUUECKUE COCY/IbI, B 0071aCTH BOPOT HA
BOTHYTOM TIOBEPXHOCTH BXOJAT apTEpPUM U HEPBBI, BBIXOJAT BBIHOCSIIIHE
TuM(paTUYECKUE COCYIbl U BEHBI.

brnaronmapsi TakoMy pacrojoXKEHUI0 y3ia MO XOoay JIUM(AaTHUYECKUX COCYJO0B OH
SBIIICTCSI CBOCOOpa3HBIM (UIBTPOM [JISI OTTCKAIOMIEW OT TKaHEW IKUIKOCTH
(muM@bl) HA TyTH B KpOoBsiHOE pyciio. [IpoTekas uepes mumbaruyeckue y3isl, Tumda
OUYHUIIACTCS OT MHOPOJHBIX YACTHUI[ U aHTUT€HOB Ha 95—99%, oT M30BITKA BOJIBI,
O€JIKOB, KUPOB, 00OTAIIACTCS AHTUTENIAMH U JTIUMPOIIUTAMH.

JIumpatuyueckre y3ibl MOKPBITHI COECAUHUTEIBHOTKAHHOM KamcyJsioil, OT KOTOpOM
BIUIyOb OpraHa oOTXOIAT Tpadekyibl. CTpoma y3JI0B NPEICTABIEHA PETUKYIISIPHON
COEIMHUTEIIbHON TKAHBIO — CEThI0 PETUKYJSPHBIX KIETOK, KOJUIATEHOBBIX U
PETUKYISIPHBIX BOJIOKOH, a TaKXe MakpodaraMd W aHTUTE€H-TPEICTaBISIOIIMMU
kieTkamu. [lapeHxuma y310B npeacTaBieHa JUM(POUTIHBIMU KIETKAMH.

B numdarndeckux y3nax OpPOUCXOAST aHTUTCH3aBUCHUMAsl — Mpoiudeparus
(xmonupoBanue) u auddepeniuponka T- u B-mumponutos B 3pdexropHbIe KIETKH,
a Takxe oopaszoBanue T- u B- kineTok mamsitu.

Ha cpe3ax y3ma, TpOBEACHHBIX Yepe3 BopoTa JTuM(dOy3iaa, MOXKHO Pa3IUYHTh
nepudepudeckoe, 0Oojee IIJIOTHOE KOPKOBOE  BEIIECTBO, COCTOSIIEE U3
TUM(ATUYECKUX Y3€JIKOB, MapakKOpTUKaIbHYIO (muddy3Hy0) 30HY, a TaKke
IIEHTPAIBPHOE CBETJIOE MO3TOBOE BEIECTBO, 0OPA30BAaHHOE MO3TOBBIMHU TSKAMHU H
cuHycamu. bosbiias 4acTh KOPTUKAJIBHOTO CIIOSI M MO3TOBBIE TSKH COCTaBIISIOT
obnmacte  3aceneHus  B-nmumdormTo  (B-30Ha), a  mapakopTHKaidbHas,
TUMYC3aBHCUMas 30Ha COJICPKUT MpenmytiecTBeHHO T-nmumdorutsl (T-30Ha).
KopkoBoe BeriecTBo

XapakTepHbIM CTPYKTYPHBIM KOMITOHEHTOM KOPKOBOTO BEIIECTBA  SBIISFOTCS
mumpatryeckre y3enku . OHU TPEACTaBISIOT COOOH OKpyIJible 00pa3oBaHUS
TAaMeTpoM 10 1 mm.

B peTukyisipHOM OCTOBE Y3€JIKOB MPOXOMAST TOJICTHIE, U3BUJIMCTHIE PETUKYJISPHBIC
BOJIOKHA, B OCHOBHOM IMPKYJISIPHO HAmpaBlieHHbIE. B METIAX peTUKyIIpHON TKaHU
3ajmeralor JuM@ouutsl, JauMGoOIacTel, Makpodaru U Opyrue KieTku. B
nepudepruuecKoi 4acTu y3eJIKOB HaXOATCs Majible TUM(OUUTHI B BUAE KOPOHBI.
JIumbpatuueckre y3eNKH TMOKPBHITHl YIUIOIIEHHBIMU PETUKYJISIPHBIMU KJIETKaMH,
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JeXAIIUMH Ha PETUKYJSPHBIX BOJIOKHAX. Cpenu 3THX PETHKYJIOIHAOTEIUATbHBIX
KJIIETOK MHOTO (DUKCHUPOBAHHBIX MakpodaroB (T.H. «OeperoBble Makpodarum»).
[lenTpanpHas 4acTh y3€JIKOB OOBIYHO BBITJIAIUT CBETIION BCJEICTBHUE TOTO, YTO OHA
COCTOMT U3 Ooyiee KPYMHBIX KIETOK C OONBIIMMH CBETJIBIMH SApAMU: U3
auM$poO0IacTOB, TUIMUYHBIX MAaKpO(haroB, «IECHAPUTHBIX KIETOK», JIUMQOIUTOB.
JInmdpoOaacTbl OOBIYHO HAXOIATCS B PA3IUYHBIX CTAUSAX JICJICHHUS, BCIEACTBUE YETO
9Ty 4acTh y3e€JKa Ha3bIBAIOT FTEPMHHATUBHBIM IIeHTpoM (Centrum germinale), wm
HEHTPOM pa3MHOXeHHs. [Ipu MHTOKCHKAIIMM OpraHu3Ma, OCOOCHHO MHUKPOOHOTO
MPOUCXOXKJICHUS, B LIEHTPAJIBHOM YACTH Yy3€JKa MOTYT TMOSIBISATHCS CKOTUICHHUS
GarolMTUPYIONIMX  KJIETOK, YTO YKa3blBA€T HA BBICOKYID PEAKTHUBHOCTD
ONMKCHIBAEMBIX CTPYKTYp. [loaTOMy JHaHHYIO 4YacTh Yy3elika 4YacTO Ha3bIBalOT
€llle PEaKTUBHBIM LIEHTPOM.

JIumpougHple y3€JIKH COJEpKaT MNPEUMYILIECTBEHHO B-mumMponuTh Ha pasHBIX
CTaIusAX AHTUTCH3aBUCUMOM JU(PGEepeHUUPOBKU. AHTUTEHBI, I[IONABUIME B
auMpaTHUIECKHA y3€ ¢ TOKOM JIMMQBI, pacTIpOCTPAHSIIOTCS M0 CUHYCaM, JJOCTUTAIOT
MOBEPXHOCTHOM 30HBI IEHTPOB PA3MHOXKEHHUA, (ParorUTHPYIOTCS Makpodaramu.
YactuuHo nepepabOTaHHbIE AHTUIEHbl (UKCUPYIOTCA Ha HUX MEMOpaHe MW Ha
MeMOpaHe OTPOCTKOB JICHAPUTHBIX KJIETOK. B-muMdonuTel Takke MOTYT
MIOCPECTBOM CBOMX PEIENTOPOB Pa3HOCHUTh aHTHTeHHYI0 mHpopmanuio. [Tomyuns
uH(popMmanuioo 00 aHTUreHe, B-mMMQoOLMTHI MpeBpalalOTCs B HMMYHOONACTHI,
npoJUPEpUPyIOT, YacTh KIETOK IuddepeHuupyeTcs B IUIa3MaTHYECKUE KIIETKU,
npyras craHoBuTcs kinerkamu namartu (KII).

ITapakopTukanbHas 30Ha

Ha rpanuie Mexay KOPKOBBIM M  MO3TOBBIM  BEIECTBOM PACIIOIAraeTcs
napakopTHKalbHasg THUMYycC3aBHCHMas 30Ha (paracortex). OHa COAEepUT IJIaBHBIM
obpazom T-nmumdonutel. MUKPOOKpYKEHUEM TSI TUM(OIUTOB MapaKOPTUKAIHLHOM
30HBl SBJISETCA PA3sHOBHIHOCTh Makpo(aroB, MOTEPSABIIMX CIOCOOHOCTh K
daromuTo’y, — T.H. <UHTEPAUTUTUPYIONINE KIETKH», KOTOpbIe 00JanaroT
MHOTOUHCJICHHBIMU TaJIbIICBUAHBIMU OTPOCTKAMH, BIABJIMBAIOIIMMUCA M3 OJHOM
KIETKA B JAPYryio. Slapa WMHTEpAUTUTHUPYIOUUX KIETOK HEMpPaBUIBLHOU (HOPMBEI,
CBETJIbIe, C KpaeBbIM pacHoJIO)KEHHEM XpomaTuHa. B cmaboba3zoduiabHOM
UTOIJIa3Me  OOHAPYKMBAIOTCS  BE3WKYJBI, ammapar [ onbpIKu,  TiajaKas
DHAOIUIA3MATHYECKAass CceTh. @arocoMbl BCTPEYAKOTCS PEOKO. OTH  KIETKHU
BBIPAa0aTHIBAIOT TIUKOMPOTEHIbI, KOTOPhIE HTPAOT POJh T'YMOPAIBHBIX (DAaKTOPOB
mumdoruTorene3a.  [nmukompoTenapl  MPUMEMOpPAHHBIX ~ CJIOE€B  CIIOCOOHBI
copOMpoBaTh M COXPaHATh AaHTUIEH Ha LUTOIUIA3MATHUYECKUX MeMmOpaHax u
WHIYIMPOBaTh npoaudeparuo T-mumboruTos.

[lonaratoT, 4YTO MHTEPAUTUTHPYIOIIME KJIETKM MpUHOCATCA JuM(oi B
TuMQpaTHYECKHd y3€T W3 KOXKH W SBIAIOTCS MOTOMKAMH BHYTPHUAIHUACPMAaTbHBIX
makpodaroB (knetku Jlanrepranca). Ha cBoeli memOpaHe OHHM MOTYT HECTH
aHTUTEHbI, TMOJy4YeHHble B Koxe. M3 numdouutoB 31eck mnpeobmanaor T-
JTUMQOIUTHI-XENINEPhl. DTy 30HY HA3bIBAIOT THUMYC3aBHUCHMOMN, MOCKOJBKY TOCHE
TUMAIKTOMHH OHA 3aIyCTeBaeT n3-3a yobutn T-mumMpoIuToB.

B apakOpTUKAIbHON 30HE MIPOUCXOJSAT npoaudeparus T-KIeToK U
nuddepenuiupoBka B ddPeKkTopHbIE KICTKH (T.K. KICTKU-KWJUIEPBI W Jp.).
[locTkanuiuisipHblE  BEHYJbl  MMAPAKOPTHKAJIBHOM  30HBI  SABJSIOTCS  MECTOM
MPOHUKHOBEHUA B JIMMGATHUECKUN y3es UpKyupyromux T- u B-mumdornutor. B



HEKOTOPBIX CIy4asx MpPU Pa3pacTaHUM MapPaKOPTUKAIBLHOM 30HBI JTUMpaThueckue
y3€JIKU CITUBAIOTCS.

Mo3roBoe BCIICCTBO

OT y3enKOB M MapakOPTUKAIBbHON 30HBI BHYTPH y3Jia, B €r0 MO3TOBOE BEIECTBO,
oTxoaT™MO03roBEIe TshkH (Chordae medullaria), amacromo3upyrompe MexIy coOoit.
B oOCHOBE MX JIEKWAT pPETUKYJSIPHAs TKaHb, B NETIAX KOTOPOW Haxomsarcs B-
JTUM(OITUTHI, TIJIA3MATHUECKUE KICTKUU Makpodaru. 31ech MPOUCXOIUT CO3PEBAHUE
IUIa3MaTHYECKUX KIIETOK. bosblas yacTe MMMYHOTI00YJIMHOB, 00pa3yeMbIX 37€Ch
TUTa3MaTHYECKUMHU KIIETKaMHU, OTHOCHTCS K KJIaccy MMMYHOTI00ynuHOB G. BHyTpH
MO3TOBBIX TSKEH MPOXOAST KPOBEHOCHBIE COCY/IbI M KAMMIUISPBI, COAEPIKAIINE TTOPBI
B oHAotenuu. CHapyXu TsDKH, TaK K€ KaK W JUMQATHUECKUE Y3ETKHU, MOKPBITHI
DHJIOTEITHONOJOOHBIMU  PETHKYJSPHBIMH  KIETKaMH, JIeKAIIUMH Ha Iy4YKax
PETUKYISPHBIX GUOPUILT U 0OPa3yIOIINX CTEHKY CUHYCOB.

Cunycsl. IlpocTtpaHcTBa, OTrpaHMYEHHBIE Karcylod M TpaOeKylamMH C OJHOU
CTOPOHBI M Y3€IKaMH U MO3TOBBIMU TSKaMH — C APYTOil, Ha3bIBAIOTCSI CHHYCaMH,
SBIISIOIIUMUCS KaK OBl MPOJOKCHHEM MPUHOCAIINX JTUMQPATHUIECKUX COCYIOB.
PasmuyaroT ToOJKancyidbHBIN, WM KpaeBo, cumHyc (Sinus subcapsularis),
pacrojiaralonincs Mexay KarcyJod U y3eJIKaMu, BOKPYTY3eIKOBbIe CHHYCHI (SINUS
corticalis perinodularis), nmpoxomsmire MexXIy y3elKaMu U TpaOeKylaMH, a TaKKe
Mo3roBbIe cHHYCHI (Sinus medullaris), orpannyeHHbIe TPaOEKyJIaMH U MO3TOBBIMH
TSDKAMHU.

HapykHble KIETKH MOJKAICYJSIPHOIO CHHYCA, NpWIEkKalNMe K Karcyje ysia,
pacrnoyiokeHbl Ha 0azanbHON MemOpane. [lo cTpoeHuio u GyHKIMH OHU OJU3KH K
HHAOTEIUATIBHBIM KJIETKaM, BBICTUJIAIOUIUM MPUHOCALIUE JTUM(ATHUECKUE COCYIBI.
Cpean STUX KIETOK BCTpeuaroTcs (aromuTupyromue makpodaru. BHyTpenHue
HHAOTETUONOAO00HbIE PETUKYJSPHbIE KIETKH, MOKpbIBAIOUIME JUM(aTHuecKue
y3€JIKA KOPKOBOI'O BEIECTBA, HE HMMEIOT Oa3aibHOM MeMmOpaHbl, a JeKaT Ha
IUIACTUHKE PETUKYJAPHBIX (puOpmmi. Mexay kieTkamMu OOHapyXUBarOTCS IIEIH,
yepe3 KOTOpbIE€ B MPOCBET CHHYCA MPOHUKAIOT JTUMPOIUThL. KieTku, BeicTUIAIONIINE
BCE OCTaJIbHbIE CHHYChI, UMEIOT AHAJIOTUYHOE CTPOEHUE.

[To cuHycam KOpPKOBOrO M MO3rOBOIO BellecTBa mporekaer aumda. [Ipu stom ona
oOoramaerca AMMQOIMTaMH, KOTOPbIe TIOCTYNAIOT B HEE B OOJIbIIEM MJIM MEHbBIIEM
KOJIMYECTBE M3 Y3€JKOB, MapaKkOpTUKAIbHOW 30HBI M MO3roBbIX Tsikel. Cpenu
CBOOOJHBIX KJIETOYHBIX JJEMEHTOB B CHHYCaX IMpPU PaA3IUYHBIX COCTOSHUSAX
OpraHu3Ma MOKHO OOHAPYKUTh JIUM(POLMTHI, MJIA3MOLUTHI, CBOOOAHBIE MaKpodaru;
BCTPEYAIOTCS €IUHUYHBIE 3€PHUCTbIC JEMKOUUTHI M SpUTPOUUTHL. CHHYCHI
BBINIOJIHAIOT pOJIb 3alllUTHBIX (QUIBTPOB, B KOTOPBIX Ojlarojapss HaJIMYUIO
GaronuTHPYIOMMX KJIETOK 3aJCepXKUBAcTCsl OOJbIIas YacTh IMONAJalonIuX B
TuM(paTUYECKHE Y3Jbl AHTUT€HOB.

Bomnpoc 67.

[lonsitThe o0 MuenowaHOM U JUMQOHUIHOM  KPOBETBOPEHWH U POJIb
MUKPOOKPY)KEHUSI B Pa3BUTUU TEMOIMOITUYECKUX KIETOK. [emMorpamma w
aeiikoruTapHas ¢popmyna.

OrTger.

HccnenoBanue KOCTHOTO MO3Ta, UM MUEJIOTPaMMa, MPEACTABISIET COOO0N OICHKY
MIPOIIEHTHOTO COOTHOIIEHUSI Pa3HBIX KJIETOYHBIX JJIEMEHTOB B ITyHKTATaX KPacHOTO



KOCTHOr0 Mo3ra. HampaBneHue nanuMeHTa Ha HWCCIEI0BaHME KOCTHOTO MO3ra
MOKA3aHoO:

- IIPY NIOJIO3PEHUHU HA OCTPBIH JIEUKO3, MUEIIOMHYIO 00JIE3HB;

- ISl AMarHOCTUKE TEMOJUTHUECKUX aHEMHM U TaKuX WH(EKIIMOHHBIX 3a00JIeBaHUl,
KaK BUCLEpaIbHBINA JeiimmManno3.Kpome Toro, muenorpaMmy oOsA3aTENbHO AEIIAOT
BCEM OONBHBIM OHKOJIOTMYECKUMHU 3a00JICBaHUSAMH U CHCTEMHOW KpacHOM
BOJMYAHKOW./[711  Toro  4ToObl  OllEHKA  MHENOrpaMMbl  UMeJia  OOJIbIIoe
JMAarHOCTUYECKOE 3HAUCHUE, €€ PE3YJIbTAThI JOJLKHBI OBITh CONPSHKEHBI C U3YUEHUEM
JUHAMUKH M3MEHEHMH nepudepruyeckod KpoBU MalMEHTa U OOIIeH KIMHUYECKOM
KapTuHOM Oosie3nu. 'emorpamma (rped. haima kpoBp + gramma 3anuch) —
KJIMHAYECKUM aHallu3 KpOBHU. BKirodyaeT NaHHbIE O KOJIMYECTBE BceX (HOPMEHHBIX
AJIEMEHTOB KpOBH, HX Mopdonorudeckux ocobeHHocTsix, COD, conepxaHuu
reMoryioOnHa, IIBETHOM IIOKa3areje, TIEeMAaTOKPUTHOM YHCJE, COOTHOLICHUH
Pa3JIMYHBIX BUJIOB JICHKOLIUTOB U JIp.

Bomnpoc 68.

Cucrema KpoBH. YHUTapHas TEOPUS KpOBETBOpEeHUS. [IoHATHE O CTBOJIOBOM
KJIETKE KpoBH U KosioHreoOpasyromux eauauiax (KOE) u stanax pazputus (Kjiaccsl
KJIETOK).

Otser.

CTBOJIOBBIE KJIETKH SIBIISIOTCS MOJUIOTEHTHBIMU MPEAIIECTBEHHUKAMU BCEX
KJIETOK KPOBU M OTHOCSITCA K CAaMOIOAICP>KUBAIOIICHCS TONMYJIALUU KJIeTOK. OHU
penko aenstcsa. Bnepsble mpeacTaBieHre 0 POJIOHAYAIbHBIX KIETKaX KPOBH
chopmymupoBai B Hagasie 20 Beka A.A. MakCUMOB, KOTOPBI CUUTAN, YTO IO CBOCH
Mop(hosIoruu OHU CXOHBI ¢ TuMdoruTamu. B HacTosiee Bpems 3T0 NpeAcTaBlIeHUE
HAIIUJIO MOJATBEPKICHUE U TaJIbHEHIIIee pa3BUTHE B HOBEUILIUX AKCIIEPUMEHTAIbHBIX
MCCJIEIOBAHMUSI, POBOIUMBIX TJIaBHBIM 00pa3oM Ha mbimax. Beisisinenune CKK crano
BO3MOYKHBIMH MPU MPUMEHEHUU METO/1a KOJIOHUEOOpa30BaHHUS.

DKCNEPUMEHTAIBHO MOKa3aHO, YTO MPU BBEJEHUU CMEPTEIBHO 00yUeHHBIM
YKUBOTHBIM (yTPaTUBILIUM COOCTBEHHBIE CTBOJIOBBIC KJIETKH) B3BECH KJIIETOK
KpPacHOTO KOCTHOTO Mo3ra wiu (pakuuu, oodoramenHon CKK, B cenesenke
MOSIBJISIFOTCS KOJIOHUH KJIeTOK — moToMKOB oaHou CKK. IIponudeparuBnyro
aktuBHOCTh CKK mMonynupyroT kononuctumynupytomue dpakropsl (KCD), UJI-3.
Kaxmas CKK B cenezenke o0pa3yeT 0JIHY KOJIOHUIO U Ha3bIBACTCS CEIE3€HOUHOU
kosonneobpasyrorieit enuanieit (KOE-C). TloacueT kooHu# m03BOISET CYIUTH O
KOJIMYECTBE CTBOJIOBBIX KJIETOK, HAXOSAIIUXCSI BO BBEJEHHOM B3BECH KIIETOK.
HccnenoBanus KJIETOYHOTO COCTAaBA KOJIOHUM MO3BOJIMIIO BBISIBUTD 2 JIMHUU UX
muddepennupoBku. O HA TUHKS 1a€T HAYAI0 MYJIBTUIIOTEHTHON KIIETKE —
POIOHAYANIBHUIIE TPAHYJIOLUTAPHOTO, MOHOLIUTAPHOTO, SPUTPOLUTAPHOTO U
MerakapuonuTapHoro psiioB remomnossa (KOE-I'OMM). Bropas nuHus qaet Hayano
MYJIBTUIIOTEHTHOM KJIETKE — pojioHadanbHuIle auMdomnoaza (KOE-JI). U3
MYJIbTUIIOTEHTHBIX KJIeTOK nuddepenuupyrorcs onuronorentHole (KOE-I'M) u
YHUIIOTEHTHBIE POJIOHAYATIbHBIE KIETKU. MEeTO/I0M KOJIOHHEeOOpa3oBaHus
ONpeIeNICHbl POJIOHAYAJIbHE YHUIIOTEHTHBIE KIIETKU 1151 MOHOIIMOTOB,
HEUTPODUIIbHBIX TPAHYJIOIIUTOB, Y03MHODUIIOB, 0a30(PUIOB, IPUTPOIIUTOB,
MErakapuoIMTOB, U3 KOTOPBIX 00Pa3yIOTCs KIETKU-TIPEAIIECTBEHHUKH.
[TonUnoTeHTHBIE, OUTONOTEHTHBIE U YHUIIOTEHTHBIE KIETKH MOP(OJIOTHUECKH HE
pa3IuyaroTCs.



Bormpoc 69.

LlenTpansHpie U mnepudepuueckre OpraHbl TeMoIo33a U HMMYHOTIeHe3a.

B3anmonencTBre CTPOMAIbHBIX U T€MOIIOITUYECKUX 3JIEMEHTOB.
Ortser.

K cucreme opranoB KpOBETBOPEHHSI © UMMYHHOM 3aIlMThl OTHOCAT KPACHBIN
KOCTHBIN MO3T, TAMYC (BUJIOUKOBAs JKeJIe3a), CeJIe3eHKY, TUM(paTHIECKHUE Y3TIbl, a
TaK)Ke JIMM(ATUYECKUE Y3EIKU B COCTABE CIU3UCTHIX 000JI0UEK (HapuMep,
MUIIEBAPUTENBHOTO TPAKTA - MUHIAJINHBI, TUM(ATUUECKUE Y3€TKU KUILIEYHHUKA, U
JPYTUX OPTaHOB). DTO COBOKYITHOCTb OPraHOB, MOJIJIEPKUBAIOLIUX
rOMEOCTa3 CUCTEMbI KPOBU U1 UMMYHOKOMIIETEHTHBIX KJIETOK.

Paznuuatot nieHTpanbHbie U epudepuueckre Opranbl KPOBETBOPEHUS U UMMYHHOM
3aIIUTHI.

K meHTpanbHpIM OpranaM KpOBETBOPEHHS M HMMYHHOH 3allMTBl Yy 4eJIOBEKa
OTHOCATCA KpacHbI KOCTHBIA MO3I M THMYyC. B KpacHOM KOCTHOM MO3re
0o0pa3yloTCsl APUTPOLUTHI, TPOMOOLMTHI, TPAHYJIOLUUTHl U MPEIIECTBEHHUKU
auM@ouuToB. TUMyc — LIEHTpasIbHBIN opraH JuMdonom3a.

B nepudepnyeckux KpoBETBOPHBIX OpraHax (ceje3eHka, JIUM(paTUYECKUE Y3IIbl,
reMoJIMM(aTUYECKUE Y3JIbl) MNPOUCXOJAT PA3MHOKEHUE NPUHOCUMBIX CHO/Ia U3
HEHTpaJIbHbIX OpraHoB T- n B-muMdounToB M cnenmanuzanus MX MOJ BIUSHUEM
AHTUTCHOB B 3((EKTOpHBIE KIETKH, OCYIIECTBIAIONIME HWMMYHHYIO 3alIUTy, H
kietku namsatu (KII). Kpome toro, 3aech moru0aroT KIETKM KPOBH, 3aBEPIIMBIIHE
CBOM >KU3HEHHBIN TUKII.

Opranbl KpOBETBOPEHHUS (PYHKIMOHUPYIOT COJAPYKECTBEHHO M O0ECIEeunBaOT
nojiepxaHue MopQoJIOTHYECKOro COCTaBa KPOBM M MMMYHHOTO TOMEOCTas3a B
oprannsMe. KoopamHammss w©  perynsuus — ACATEIbHOCTH  BCEX  OPTaHOB
KPOBETBOPEHUS OCYUIECTBIISIOTCS MOCPEACTBOM I'YMOPAJIbHBIX U HEPBHBIX (PaKTOPOB
OpraHu3Ma, a  Takxke BHYTPUOPTaHHBIX BIIMSIHUM, 00yCIIOBJIEHHBIX
MHUKPOOKPYKEHHUEM.

HecMoTpst Ha pas3nmuuus B CIEHHAIM3ALMU OPraHOB I'€MONO033a, BCE OHU HMEIOT
CXOJHBIE CTPYKTYpPHO-(DyHKLHMOHAJIbHbIE MPHU3HAKU. B OCHOBe OOJBIIMHCTBA UX
JICKUT PETUKYIISIPHAsA COCIUHUTENbHAS TKaHb, KOTOpas 00pa3yeT CTpOMY OpPraHOB U
BBIMIOJHSET POJb  CINEUU(YUUECKOTO MUKPOOKPYKEHHMS Uil  Pa3BUBAIOIIUXCS
rEeMOIMOATUYECKUX KIETOK MW JuMdouuToB. B 3Tux opraHax mNOpouCXOAST
Pa3MHOXKEHHE KPOBETBOPHBIX KIIETOK, BPEMEHHOE JICTIOHUPOBAHHE KPOBU WIIU
mum@bl. KpoBeTBopHbIE oOpranbl Ojarojapss HaJIWYUMIO B HHUX CHELUAJIBHBIX
GarolMTUPYOUIMX ¥ HMMMYHOKOMIIETEHTHBIX KJIETOK OCYILECTBISIOT TaKXe
3aIIUTHYI0 (PYHKIUIO M CIOCOOHBI OYMINATH KPOBb WM JUMQY OT HMHOPOJHBIX
4acTHll, 0aKTepui U OCTATKOB MOTUOIINX KIJIETOK.

Bompoc 70.

HpixaTenbHas cucrema. MoppopyHKIIMOHAIbHAS XapakTepucTuka. McTouHUKN
pa3BUTHSL.


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

OTtBeT.

JlpIxaTenbHasi cucTemMa pa3BUBAETCS M3 SHTOAEPMBLI OpTaHb, Tpaxes W JIETKUE
Pa3BUBAIOTCS U3 OJHOTO OOIIEro 3ayaTka, KOTOPbIU mosBisgeTca Ha 3—4-i1 Hexene
MIyTEM BBINSYMBAHNUS BEHTPAJIBHOW CTEHKH NEpPEAHEN KHUIIKW. ['opTaHb U Tpaxes
3aKJIAJbIBAIOTCS HAa 3-M HEJEeNe W3 BEPXHEW YacTH HEMApPHOrO0 MEIIKOBUIHOTO
BBIIISIYMBAHUSA BEHTPAJIBHOW CTEHKU MEPEIHEN KUIIKA. B HUWKHEW 4YacTH 3TOT
HEIAPHBIMA 3a4aTOK JIEJIUTCS MO CPENHEW JMHUU Ha JBA MEIKA, JAIOIIUX 3a4aTKu
MIPABOIO U JIEBOTO JIEFKOT0. DTH MEIIKM B CBOKO OUYEPEb IMO3IHEE MOAPA3IEIIIOTCS
Ha MHOXECTBO CBSI3aHHBIX MEXAY CO0OW 0oJjiee MEIKUX BBIMSTYMBAHUMN, MEXKIY
KOTOpPBIMH BpacTaeT Me3eHxuma. Ha 8-ii Henene mosBIAIOTCS 3a4aTKU OPOHXOB B
BUJIE KOPOTKHX POBHBIX TpyOouek, a Ha 10—12-if Henene CTEHKU UX CTAHOBSTCS
CKJIaTYaThIMH, BBICTJIAHHBIMU HWIMHAPUYECKUMHU SnUTEIHouUTamMu (hopmupyercs
JIPEBOBUJIHO PA3BETBIICHHAs cUcTeMa OpOHXOB — OpoHXHaibHOE jJepeBo). Ha stoi
CTaJMM Pa3BUTHA JIETKHE HATIOMHHAIOT Xene3y (kenmesuwctas ctamus). Ha 5—6-m
Mecslle AMOpHUOTreHe3a TNPOUCXOJUT Pa3BUTHE KOHEYHBIX (TEPMUHAIBHBIX) U
pecnupaTopHbIX OpPOHXHOJI, & TaKXKE allbBEOJSIPHBIX XOJI0B, OKPYKEHHBIX CEThIO
KPOBEHOCHBIX KallMJUISIPOB U MOAPACTAIOIIMMHI HEPBHBIMU BOJIOKHAMU (KaHaJIblEBast
CTaus).

U3 ME3CHXHUMBI, OKPYKaroIen pacTytiee OpOHXHATBHOE TIepeBo,
mudpepeHIUpyIOTCs ThagKas MBIIICYHAs TKaHb, XPsAIIEBas TKaHb, BOJOKHUCTAs
COCIMHUTEbHAS TKaHb OPOHXOB, 3JTACTUYCCKUE, KOJIIATCHOBBIC 3JIEMEHTHI allbBEO,
a TaKKe MPOCIOUKH COCIUHUTEIBHOW TKaHU, MPOPACTAIONINE MEXAY I0JIbKaMH
aerkoro. C KOHIIa 6-r0 — Hayvasia 7-ro Mecsia u 0 poxacHus nuddepeHimpyercs
YacTh aJlbBEOJ M BBICTUJIAIONIME WX aJIbBEOJIONUTHI 1-TO M 2-TO TUIOB
(asibBEOJISIPHAS CTATNA).

B Teuenue Bcero 3MOPHOHAIBHOIO TMEPHOJA abBEOJIbI UMEIOT BHJI CITABIIHAXCS
My3bIPHKOB C HE3HAYMTEIBHBIM MPOCBETOM. V3 BHCLEpaIbHOTO W MapHETaIbHOrO
JUCTKOB CIUIAHXHOTOMA B 3TO BpPeMsl 00pa3yloTCs BHCIECPATbHBIA U TapHeTaIbHBIN
JUCTKU TUICBpBl. [Ipy TepBOM BIOXE HOBOPOXKICHHOTO aJIbBEOJBI JISTKUX
pacmpaBisIOTCsA, B pe3yJbTaTe YEro pe3KO YBEIMYMBAIOTCS WX TIOJOCTH W
YMEHBIIIAETCSl TOJIIMHA albBEOJSIPHBIX CTEHOK. OJTO CIOCOOCTBYEeT OOMEHY
KHCJIOPOJIa M YTJIEKHCIOTHI MEXIY KpPOBBIO, MPOTEKAMOIICH IO KammwuisipaM, |
BO3/yXOM aJIbBEOJ.

Bonpoc 71.

JlpixarenbHas cuctema. CTpoeHue pecliupaTopHbIX OTAEIOB. BO3AylIHO-KPOBSHOM
0apbep. OCOOCHHOCTH KPOBOCHAOKEHUS JISTKOTO.

Otser.

CtpykTypHO-GYHKIIMOHATHHOW EIMHUIIEH PECUPATOPHOTO OTJAENa JIETKOTO
aBisieTcs aruHyc ). OH mpencTaBisieT co00il CUCTEMY allbBEOJI, PACTIOJIOKEHHBIX B
CTEHKaX pEeCIUpPATOPHBIX OpPOHXHOJ, aJbBEOJAPHBIX XOJOB M aJIbBEOJISIPHBIX
MEIIIOYKOB, KOTOPBIE OCYIIECTBISIOT Ta3000MEH MEXIy KpPOBBIO M BO3AYyXOM
anbBeos. OOlee KOJWYeCTBO allMHYCOB B JIETKHMX uenoBeka gocturaet 150 000.
AIIMHYC Ha4YWHAETCS peCHnupaTopHOW OpoHXHOJION 1-ro mopsaka, KoTopas
JTUXOTOMHYECKUA JIEJIUTCS Ha pecnupaTopHble OpOHXHOIBI 2-T0, a 3areM 3-TO



nopsiika. B mpocBeT Ha3BaHHBIX OPOHXHUOJI OTKPBIBAIOTCS JIbBEOJIBI.

Kaxnas peciupatopHast OpoHXHosa 3-ro Mopsiika B CBOIO OY€pelb MOAPa3IesaeTCs
Ha QJIbBEOJSIPHBIE XOJbI, a KaXIbl aJbBEOJSAPHBIM XOJ 3aKaHYMBACTCS
HECKOJbKHMH QJIbBEOJSIPHBIMM MEIIOYKaMH). B ycThe anbBeOs albBEOJSPHBIX
XOJIOB UMEIOTCSI HEOOJBIIIHNE IMyYKH IIaJKHX MBIIIEYHBIX KJIETOK, KOTOPHIE Ha Cpe3ax
BUJIHbI Kak yTOJIIEHWS. ANMHYCbl OTHEJNEHbl JpYyr OT Jpyra TOHKHUMH
COEJIMHUTEIbHOTKAHHBIMU MpOocioriKamMu. 12—18 anuHycoB 00pa3yloT JIETOYHYIO
JOJIBKY.

Pecniuparopuble (uau  JbIXaTelbHbIE) OpPOHXMOJBI BBICTJIAHBI  OJHOCIOWHBIM
KyOMUYeCKUM 3MUTENUuEM. PecHUTUAThIEe KIIETKHU 3[€Ch BCTPEYAIOTCS PEAKO, KIETKH
Kiapa — game. MblmeyHas niacTUHKA NCTOHYAETCS M PACIIalaeTcsl Ha OTIEIIbHBIE,
LUAPKYJISIPHO HaIlpaBJICHHBIC IIy4KHU TIIAIKUX MBIIIEYHBIX KJIETOK.
CoeaMHUTENbHOTKAHHBIE  BOJIOKHA  HApYXXHOM  aJBEHTUIMAIBHOW  00OJOYKH
[IEPEXOIAT B UHTEPCTULIUAIIBHYIO COCIMHUTEIBHYIO TKaHb.

Ha cTeHkax aibBEONSIPHBIX XOJOB M aJIbBEOJSPHBIX MENIOYKOB paCIOIaraeTcs
HECKOJIBKO JIECSATKOB alibBeoJ1. O0111ee KOJTUYECTBO UX Y B3POCIBIX JIFOACH T0CTUTACT
B cpenHeM 300—400 muiH. [ToBepXHOCTh BCEX albBEOJ MPU MAKCUMAaIbHOM BJIOXE Y
B3pOCJIOTO 4YejoBeka Moxer jgocturatb 100—140 Mm%, a nOpu BbIJOXE OHa
yMEHbIIIaeTcs B 2—22 pasa.

AJbBeOJbl pa3ziesieHbl TOHKUMHU COEAMHUTEIbHOTKAHHBIMU Teperopoakamu (2—=38
MKM), B KOTOPBIX IIPOXOASAT MHOTOYMCIIEHHBIE KPOBEHOCHBIE KaIlWJUISPHI,
3aHUMamnmMe okoJo 75 % Iomagu Meperopoiku. Mexay —albBeoiamMu
CYIIIECTBYIOT COOOIIEHUsI B BHJE OTBEPCTHH auameTpoM okoyio 10—15 mMxm —
abBEOJIPHBIX 1TOp KoHa. AnbBEOJIBI UMEIOT BUJI OTKPBITOTO My3bIpbKa TUaMETPOM
okono 120...140 mxm. BHYTpeHHSII MOBEPXHOCTh HUX BBICTIAHA OJIHOCIONHBIM
AOUTENIMEM — C JBYMsS OCHOBHBIMM BHJAMHM KIETOK: PECHUPATOPHBIMU
aJIbBEOJIOUTAMU (KJIETKHU 1-ro TUIA) U CEKPETOPHBIMH aIbBEOJIOUUTAMU (KJIETKH 2-
ro Tuma). B HekoTopoil suTepaType BMECTO TEpPMHUHA «AJIbBEOJOLIUTHI»
UCIIOJIB3YETCSl TEPMHUH «ITHEBMOLUTHY. KpoMe Toro, y >KMBOTHBIX B ajlbBEOJax
ONMCAHbI KJIETKH 3-TO TUIIA — LIETOYHBIE.

PecniupaTopHbie anbBEOJONMTHI, UM AIBBEOJOIUTHI 1-T0 THIA , 3aHUMAIOT TOYTH
BCIO (0K0J10 95 %) MOBEpXHOCTH ainbBeo. OHU UMEIOT HEMPABUIBHYIO YIUIOIICHHYO
BBITSHYTYIO (opmy. TonmuHa KJIETOK B T€X MECTaX, IJI€ PAcCMoararoTcs Ux sjpa,
JOCTHTaeT 5S—6 MKM, TOT/Ia KaK B OCTAJIBHBIX yUacTKaX OHa KOJIeOJIeTcs B MpeIeiax
0,2 mxm. Ha cBOOOIHOIM MOBEPXHOCTH IUTOILUIA3MBI 3TUX KJICTOK MMEIOTCS OYCHD
KOPOTKHE IUTOIIA3MAaTUYECKUE BBIPOCTHI, OOpaICHHBIC B IMOJOCTHh aJIbBEOJI, YTO
YBEJIMYMBAET OOIIYI0 IUIOMIAAh COMPUKOCHOBEHHS BO3IyXa C MOBEPXHOCTHIO
smuTenus. B muTomazMe WX  OOHAPYKHMBAIOTCS MEJIKHE MHUTOXOHIPHUH U
MTUHOITUTO3HBIC ITY3bIPHKH.

K Oe3bsiiepHbIM yuyacTKaM ajIbBEOJIOLIUTOB 1-T0 THIA MPUIEKAT TaKkKe Oe3bsIICPHbIC
YYaCTKH DSHIOTEIHATBHBIX KIETOK KamwusipoB. B 3Tux ywacTkax Oa3zanbpHas
MeMOpaHa YHAO0TETUsI KPOBEHOCHOTO KaMLIAPa MOKET BIUIOTHYIO MPUOTMKATHCS K
0azanbHONM MeMOpaHe SIUTENHs alibBeoJ. biaromapst TakoMy B3aMMOOTHOIICHHIO
KJIETOK ajdbBEOJl W KamWUIIpOB Oapbep MEXKIYy KpPOBBIO M  BO3JAYXOM
(adporemMatuueckuii 0apbep) OKa3bIBACTCS YpPE3BbIYAHO TOHKMM — B cpeanHem 0,5
MKM. MecTaMM TOJIIMHA €r0 YBEJIMYMBACTCA 3a CUET TOHKHUX IPOCIOCK PBIXJIOU
BOJIOKHMCTOM COEIUHUTEIBHON TKAHH.



ANBBEONIOIUTHI 2-TO THUIA KpPYyMHEe, YeM KJIETKH 1-To THIa, UMEIOT KyOHMYecKyro
¢opmy.  MIX  Ha3pIBalOT  YacTO  CEKPETOPHBIMH  W3-3a  y4acTHs B
oOpa3oBanuu cypdakTaHTHOTO anbBeossipHoro komiuiekca (CAK), wm Gonprmmmu
AMUTENUONMTaMd B 1muTomimasmMe STUX albBEOJOLUTOB, KPOME OpraHell,
XapaKTEepPHBIX I CEKPETUPYIOIIUX KJIETOK (pa3BHUTas SHIOIJIA3MaTUYEeCKasi CETh,
pubocombl, ammapar [OJbIKM, MYJIbTHBE3UKYISIPHbIE  TeNblla), HMEIOTCS
OCMUOGUIbHBIE TUTACTUHYATHIE TeJblla — HUTOPOCHOTUITOCOMBI, KOTOPBIE CITyKaT
MapKepaMu aJbBEOJIONUTOB 2-10 THia. CBOOOIHAS TOBEPXHOCTh ATUX KIETOK UMEET
MHUKPOBOPCUHKH.

HTtoro, B cocTaB asporeMaTHYECKOro Oapbepa BXOIAT YEThIpe KOMIIOHEHTA!

cyphaKkTaHTHBIN aTbBEOSPHBINA KOMILIEKC; O€3bsII€pHbIC YUAaCTKU albBEIOLUTOB |
TUIIA;

061]1215[ OazajbHas MCM6paHa OIIUTCIINA aJIbBCOJ U DOHAOTCIINSA KAIIUJIJIAPOB,
663LHI[€pHBIe Y4aCTKH SHAOTCIIMOUNUTOB KAIIUJIJIAPOB.

Kpome omnucaHHbIX BHJOB KIJIETOK, B CTEHKE albBEOJ M HAa HMX MOBEPXHOCTH
oOHapyXuBatoTCsI CBOOOAHBIE Makpodard. OHM OTIMYAIOTCSI MHOTOYHMCICHHBIMHU
CKJIAJKaMH LUTOJIEMMBbI, COAEpKaIUMU (HaroLUTHUPYEMbIE TbUIEBBIE YACTHUIIBI,
(GparMeHTbl KJIETOK, MHUKpOObI, 4acTullbl cypdaktanta. KX eme Ha3bpIBalOT
«TBUIEBBIMUY KIIETKAMHU.

B OUTOINIa3MC MaKpO(baF OB BCCTAa HaxXxOAUTCA 3HAYUTCIBHOC KOJIHMYCCTBO
JIUITMAHBIX KaIICJIb W JIM30COM. MaKpO(l)aFI/I IMPOHUKAIOT B IIPOCBCT aAJIbBCOJIbBI U3
MCKAJIbBCOJLIPHBIX COCAMHUTCIbHOTKAHHBIX IICPCTOPOAOK.

AnbBeoJisipHble  Makpodard, Kak M Makpodarm  ApPyrux — OpraHoB,
MMEIOT KOCTHOMO3IOBOE IPOUCXOKICHUE.

CHapyxu K OazanbHOW MeMOpaHE aJbBEOJIOLUTOB MPUIIEKAT KPOBEHOCHBIE
KaMWUISPbl, MPOXOJAIIME MO MEXAJIbBEOJSIPHBIM IEPEropojKaM, a TaKXKe CETb
AIACTUYECKUX BOJIOKOH, OIUIETAOMIMX ajbBeoJibl. KpoMme 31macTHyecKux BOJIOKOH,
BOKPYT aJIbBEOJI PACIOJIAraeTCsl MOJACPKUBAIONIAS UX CETh TOHKHX KOJIJIAr€HOBBIX
BOJIOKOH, (pOp0OJIACThI, TYYHBIE KIETKU. AJIbBEOJIBI TECHO MPUIIEXKAT IAPYT K APYTY,
a KalwUIspbl, OIUIETAIOIINE WX, OJHOM CBOEW IMOBEPXHOCTHIO IPaHWYAT C OJHOMU
albBEOJIOM, a JAPYroM CBOEH MMOBEPXHOCTBIO — C COCEIHEH allbBEOJON. ITO
o0ecrieunBaeT ONTHMAJbHBIE YCIOBHS JUJIsI Tra3o00MeHa MEXIy KpOBbBIO,
IIPOTEKAOIIEN IO KaTWJIIAPaM, U BO3AYXOM, 3aIOJHAIOUIUM MTOJOCTH AJIbBEOJL.

Bomnpoc 72.

OO6mmii nokpos. Ilpouecchl kepatuHHU3aUUu U (U3HOJOTUYECKON pereHepanuu
DIIUJIEPMUCA KOXKHU. Orger.

OnuaepMuc  NPEACTaBICH  MHOTOCIOMHBIM  TUIOCKUM  OPOTrOBEBAIOIIMM
AMUTENEM, B KOTOPOM TIOCTOSIHHO TMPOUCXOJSAT OOHOBJICHHE W CHeIupuyecKas
nuddepeHIMpPOoBKa KIETOK - KepaTuHu3aus. TonmmHa ero konednercs ot 0,03 1o
1,5 MM u 6osiee. Hanbosee TOICTOM ABISAETCS KOXKa JIAOHEH 1 MOJOIIB. DIMHUACPMHUC
JPYTUX YYacTKOB KOXHM 3HAYUTEIbHO TOHbLIE. ToNIIMHA €ro, Hampumep, Ha
BOJIOCUCTOM yacTu He mpeBbimaet 170 mxm. biectamuii cjioid B HeM OTCYTCTBYET, a
POTOBOM MPEICTABIIEH JIUIIb 2—3 PsIaMH OPOTOBEBIIMX KJIETOK — YEIIyEK.


http://www.morphology.dp.ua/_mp3/immune1.php
http://www.morphology.dp.ua/_mp3/epithelial.php

Hekotopble aBTOppl HAa OCHOBAaHMU  pA3MYHONW  TOJIIMHBI  BMIHMIAEPMHCA
HOJPA3NIENAIOT KOKY Ha TOJCTYIO M TOHKYIO. Toscrast Koka IMOKphIBaeT HEOOIbIINe
y4acTKd Tena (JIaoHW, MOJAOIIBBI), TOTJAa KaK TOHKAas BBICTHJIAET OCTAJIbHbIC
OOIIMPHBIEC €r0 TOBEPXHOCTH.

Ha nanoHsx u nomomsax B 3IUAEPMUCE PA3IMYAIOT 5 OCHOBHBIX CIIOEB KJIETOK:

0a3abHBIA, IIMIOBATHINA , 36PHUCTBIN, OJIECTAINNA U POTOBOM.

B ocranbHbIx ydacTkax (T.H. TOHKOM) KOXH UMeeTcs 4 CI0sl KJIETOK dIuJepMuca, -
3]1eCh OTCYTCTBYET OJIECTAIIUNA CIIOM.

B IUACPMHUCE PA3JINIAOT 5 TUIIOB KJIETOK:

KEPAaTUHOIUTHI (AIUTEIUOLUTHI), KJIIETKH JlaHrepranca (BHyTpUlIIUAepMaIbHbIe
Makpodaru), TuMQOIUTHI, METAHOIUTHL KJIETKH MepKets.

W3 Ha3BaHHBIX KIIETOK SIUJEPMHUCA B KAXJIOM M3 €ro CIIOEB OCHOBY (CBhIIe 85%)
COCTaBIISIIOT KEPaTUHOUUTBI. OHU HETOCPEACTBEHHO YYacCTBYIOT B OPOTOBEHUU, WIIH
KEpaTUHU3ALMNH, STUICPMUCA.

[Ipu 3TOM B K€paTUHOIMTAX MTPOUCXOAUT CHHTE3 CIEIUATBHBIX OCIKOB — KUCIBIX U
HICJIOYHBIX THUIIOB KEPATUHOB, (UIAITPUHA, WHBOJIOKPWHA, KEPAaTOJMHUHA W Jp.,
YCTOMYMBBIX K MEXaHUYECKUM U XUMHUYECKUM BO3JICUCTBUAM. B 3TuX KiIeTkax
bopMUPYIOTCS KEPATUHOBBIE TOHO(MUIAMEHTHI U KEPATUHOCOMBI. 3aTéM B HHUX
pa3pylialoTcsi ~ OpraHe/ulbl W fAapa, a  MEeXIy HUMH  oOpa3yercs
MEXKJIETOYHOE LIEMEHTUPYIOILIEE BEIIECTBO, OOraroe JIMMHIaMH — LepaMuiaMu
(kepaMHIaMH) U JIp. U TTIOITOMY HETIPOHUIIAEMOE JIJIS1 BOJIBI.

B HIDKHHMX CITOSIX 3mmaepMuca KISTKH MOCTOSIHHO nensatces. {uddepennupysics, oHu
MACCMBHO TEPEMEIIAIOTCSI B TOBEPXHOCTHBIE CJIOW, TJE 3aBeplIaeTcs UX
nudepeHIpoBKa U OHU TOYYalOT HAa3BaHME POTOBBIX YelIlyeK (KOPHEOILUTOB).
Becw mporiecc kepatuHu3anuu npojokaercss 3—4 HeAenu (Ha MmoJoIIBax CTOm —
obICTpEe).

[TepBeIii, 0a3anbHBIN CIOW 00pa30BaH KEPATUHOIMTAMU, MEJTAHOIIMTAMH, KIETKAMHU
Mepxkens, Jlanrepranca u kKaMOUaIbHBIMU (CTBOJIOBBIMH) KJIeTKaMu. KepaTHHOIUTHI
COCIIMHAIOTCS ¢ 0a3aibHOW MeMOpaHOU MOJyJIECMOCOMaMU, a MEXAY Cco00Ol U C
KJIETKaMi MepKeisi — ¢ IIOMOIIBIO JJECMOCOM.

KepatuHomutel 0a3ajgpbHOTO CJIOS HMMEIOT MNPU3MATHYECKYI0 (OpMYy, OKpYTIIOe
ooraroe XpoMaTWHOM fAApO M 0OazouiabHYI0 LUTOIIAa3My. B Hell BbIABISIOTCA
OpraHeJUIbl, KEPAaTHHOBBIE TIPOMEKYTOYHBIE TOHO(PMIAMEHTHI W B HEKOTOPBIX
KJIETKaX TpaHyJbl YEPHOTO MHITMEHTa MEJNaHWHA. MenaHnuH (HaromuTHPYETCs
KEpaTUHOIIUTAMU M3 MEJAHOIIMTOB, B KOTOPHIX OH oOpasyercs. B GazanpHOM cioe
KEpAaTUHOIIUTBI  Pa3MHOXAIOTCS  IYyTEM  MUTOTHYECKOTO  JICJCHHUS, M|
HOBOOOpA30BaHHbIC  KJIETKM  BKJIIOYAKOTCS B TPOIECC  KepaTUHU3AIUU
(nuddepentpoBkr). B 6azanbHOM clloe BCTPEUAIOTCS MOKOAIIMECS KIETKH, T.€.
Haxogsamumecs B GO -mepuoae »xku3HeHHOro Mmukina. Cpead HHUX — CTBOJIOBBIE
KIeTKuauddepoHa KEpaTHHOIUTOB, KOTOPHIC B ONpe/IeIeHHBIE MOMEHTHI CIIOCOOHBI
BO3BPAIIATHCA B MUTOTUYECKUN ITUKIL.

Taxkum oOpa3om, 6a3anbHBINA CIIOM, BKIIOYAIOMIUNA CTBOJIOBBIC KJIETKH U JIETISTIHECS
KEPATUHOITUTHI, SIBJISIETCSI POCTKOBBIM (TI0O IMEHHU aBTOpa - ManbIIUTHUEBBIM), 33 CUET
KOTOPOTO MOCTOSIHHO (KaXkaple 3—4 Heq.) MPOUCXOJUT OOHOBIICHUE 3MUAEPMUCA —
ero (hru3mosIoTUYecKasi pereHeparus.

Cnenyromuii TUN KJIETOK 0a3ajJbHOTO CJOSl ANUAEpPMHUCA — MEITAHOUUTHI, WM
NUrMEHTHbIe  KJeTku. OHM He CBf3aHBl  JIECMOCOMaMU C  COCEJIHUMH


http://www.morphology.dp.ua/_mp3/epithelial1.php

KepatuHoluTamMu. X mpoucxoxaeHne — HeBpaJibHOE, - U3 KJIETOK HEPBHOT'O I'PeOHS.
MenaHOUUTBl HMMEKOT HECKOJIBKO  BETBSIIMXCS  OTPOCTKOB,  JOCTUTAOIINX
3epHUCTOrO cjos. OpraHemibl CHEUUMaIbHOTO HA3HAYEHUS B ITHUX KIETKAX —
MEJIaHOCOMBI.

B ux muTomiazMe oTCyTCTBYIOT TOHO(PHUOPUILIBI, HO MHOTO PHOOCOM M METaHOCOM.
MenaHoCOMbI —  CTPYKTYphl ~ OBaJbHOW  (OPMBI, COCTOSIIUE U3 TUIOTHBIX
NUTMEHTHBIX TpaHyd U (GUOPUIUIAPHOTO KapKaca, OKPYKEHHBIX O0IIe MeMOpaHOil.
Onu odopmisrorest B anmapare ['oapmku, r1e K HUIM IPUCOSAUHAIOTCS (PEPMEHTHI
tupo3uHaza U JIODA-okcugaza. OTu (pepMEHThl y4acTBYIOT B OOpa30BaHUU W3
AMUHOKHUCJIOTBl THUPO3WHA KOXHOTO TIMIMEHTa MEJIaHWHA, COJEpkKAIIErocss B
MeJlaHocoMax (OT JiaT. melas — 4epHbIi).

B cpennem Ha 10 KepaTUHOIMTOB MPUXOAUTCS OJUH MENAHOUUT. [IUTMEHT MenaHuH
o0nasaeT CHOCOOHOCTBIO 3a/EpPKUBaTh YJIbTPA(PHUOIETOBBIE Jy4d M IOITOMY HE
NO3BOJIIET KM TMPOHMKATh B TIJIyOb OJMHIEPMHCA, T[J€ OHM MOTYT BbI3BATh
MOBPEXJICHUE TEHETUYECKOTO anmnapara HHTEHCUBHO JIEISAIIUXCS KJIETOK 0a3a1bHOro
cios. CHHTE3 MUTMEHTa BO3PACTAET MO/ JEUCTBUEM YIbTPAPHOIETOBOTO U3ITyUECHHUS
YU MEJAaHOLMTCTUMYJIUPYIOIIEro ropMoHa runodpusa. B camom smuunepmuce YOD-
Jy4Yd OKa3bIBAIOT BIIMSHUE TaKK€ HA KEPATUHOLUTHI, CTUMYJIUPYS B HUX CHUHTE3
BUTaMHHA D, y4acTBYIOIIEr0 B MUHEPAIU3AI[UU KOCTHOU TKaHH.

Tpetnii TN KJIETOK 0a3aIbHOTO €0 - KIETKH Mepkeist Han0osiee MHOTOYHCIIEHHbI
B CEHCOPHBIX OOJACTAX KOXM (IMasblibl, KOHYMK Hoca W 1p.). K UX OoCHOBaHUIO
noaxoJsaT addepeHTHbIe HEpBHbIE BOJIOKHA. Bo3MoOXHO, 4TO KieTkHu Mepkens u
addepeHTHbIE HEpPBHBIE BOJIOKHA OOpa3yloT B DJMHAEPMUCE OCSI3aTEIbHbBIE
MEXaHOPELENTOPHl, pEearupyrolye Ha NOPUKOCHOBEHHE. B nuromiazMe KIETOK
BBIABIISIOTCS CpaHyJIbl Cc IJIOTHOU CEpALEBUHOM,
conepxkarue 6omoe3un, BUIL, sukedanun u gpyrue ropMOHOIOAO0HBIE BEIIECTBA.
B cBsa3m ¢ 3TUM TomararT, 4YTO KICTKM Mepkens o001amgaroT IHAOKPUHHOMN
CIIOCOOHOCTBIO U MOTYT ObITh OTHeceHbI K AITY JI-cucteme. DT KJIETKH y4acTBYIOT
B pEryjJsilud pereHepalyy 3NUAEpMHUCa, a TaKKe TOHyca U IMPOHUIAEMOCTH
KPOBEHOCHBIX  cocyAoB  JepMbl ¢ mnomombto BUII  w  rucramwuna,
BBICBOOOKIAIOLIErOCA MO UX BIUSHUEM U3 TYYHBIX KIIETOK.

YeTBepThlii THUN KIETOK 0Oa3ajdbHOrO closi - KjIeTku Jlanreprauca (Oembie
OTpOCTYAThIE AIUACPMOLIUTHI) BBITIOJIHSIOT UMMYHOJIOTHYECKHE
byHKIMM MakpodaroB snuAepMHca.

OTU KIETKH CMOCOOHBI MUTPUPOBATh M3 JMHJAEPMHUCA B JAEPMYy M B PETHOHApPHBIC
auMmdaTtrueckue y3iabl. OHM  BOCHPUHUMAIOT AaHTUTEHBl B DJIHIEPMHCE U
MPEACTABISAIOT» WX BHYTPUAMUJACPMAIBHBIM JUMQPOIHUTAM U JIUMQOIUTAM
pErMOHaPHBIX TUM(paTHYECKUX y3JI0B, 3amycKas TaKuM o0Opazom
UMMYHOJIOTHYECKHUE PEAKIUU.

JlumboruTel, oTHOcAmUecs K T-momynsnuu, TNPOHUKAIOT B Oa3aJibHBIA U
IIMIOBATBIA  CJIOM DJMOHAEPMUCA U3 JAEPMbl. 37€Ch MOMKET NPOUCXOIUTh UX
nponudepanus moj BiausHUeM uHTepiekkuHa-1 (IL-1), BeimenasieMoro KieTKamu
JlanrepraHnca, a Takke Moj BJIHUSHHEM (PAKTOPOB THIIA TUMO3WHA U TUMOIOATHHA,
BbIpa0aThIBa€MbIX KepaTHHOLMTaMH. TakuM 00pa3oM, BHYTPUINUACPMAIIbHbBIE
Makpodaru (kierku Jlanrepranca) W JUMQOLMTH YYaCTBYIOT B IOCTPOCHHUH
MMMYHOJIOTHYECKOT0 3allIUTHOTO Oapbepa KOXKH, OTHOCAIIErocs K nepudepruieckoi
YaCTU UMMYHHOM CHCTEMBI OpTraHNU3Ma.

Knerkn  JlaHrepranca He  CBfi3aHbl  JIECMOCOMAaMM € OKPY’KarOUIUMU


http://www.morphology.dp.ua/_mp3/endocrin5.php

KepatuHoluTaMu. Jlmsi HUX XapakTepHbl BbITAHyTass oTpocTyaras (opma,
HEIpaBUIbLHOW (HOPMBI SAPO U MPUCYTCTBHUE B IIUTOILIA3ME aprUpOdUIBLHBIX TPaHyJl
bupbeka, uMeOIIMX BHUJ TEHHUCHBIX pakeTOK. CBOMMH OTpPOCTKAMH KIIETKH
Jlanrepranca OObEIUHSIOT OKPY>KAIOIIME WX KEPATUHOLUTHI B T.H.ANUAEPMAJIbHbBIE
nponudepatuBubie  eauHuibl (OIIE), W3  KOTOpPBIX  COCTOMT  SIHUAECPMHUC.
[IponudepatuBHbie eAUMHULIBI HUMEIOT (GOPMY BEPTHKAIbHBIX KOJOHOK, OHH
3aHMMAlOT BCIO TOJIY 3MUAEPMHCA M COCTOAT M3 LEHTPAIBHO PACIIOJIOKEHHOU
kjeTku Jlanrepranca u KepaTHHOUUTOB (MMpuMepHO U3 20 B «TOHKOI» KoXke U u3 50
— B «TOJICTOM» KOXK€) Ha MPOTSHKEHUU Bcex cioeB snuuepmuca. B OIIE kietku
Jlanrepranca oka3blBalOT PEryJUpyIollee BIUSHUE Ha Mposiudepanuio (IeneHue) u
nuddepeHIUpOBKY (oporoBenue) KEPaTHHOIIUTOB, BO3MOJKHO, c
MOMOIIBIO KEHJIOHOB, 0OHAPYKEHHBIX B UX IPaHysIax.

Han GazanbHbIM cllOEM PAcMoJIOKEH BTOPOH, IMIMIMOBATHIA, WU OCTUCTBIM, CIION
snuaepmuca. OH TakkKe BKJIOYACT KEPaTUHOLMTHI M KiIeTKH JlaHrepraHca.
Kepatunonutsl, o6pasyromue 5—10 cioeB, UMEIOT 3/1eCh MOJUTOHAIBHYIO (PopMmy.
OHu coequHAIOTCS MeXAy Cco00OM M C HaxXOASIMMMHUCS B 0a3aJbHOM CIIOE
KEPaTUHOLUTAMU C MOMOILBI0 MHOTOYHMCIIEHHBIX JIECMOCOM, UMEIOIIUX BUJ IIUIOB
Ha TNOBEPXHOCTH KJETOK (mocie marepanuu). B uX HUTOIIa3Me YCUIMBAKOTCS
CUHTE3 KepaThHa U 00pa30BaHUE W3 HETO TOHO(PUIAMEHT, KOTOPbIE COEAUHSIOTCS B
Ny4YKH — TOHOPUOpuIUIbl. B muTomnasme Takke (pOPMUPYIOTCS HOBBIE CTPYKTYPBI
— KEpaTUHOCOMBI, WJIM JaMeJuigpHble TrpaHyibl (rpanyiasl Omnanpa). OHu
IPEJICTaBIISIIOT COOON OrpaHMYEHHbIE MEMOPAHOM CKOTIJIEHUS IJIACTHH, COAEP KALUX
JUMIHIBI (XOJECTEpUHCYIb(AT, IepaMuabl U JIp.) U TUAPOIUTUYECKUE (EPMEHTHI.
Han mummoBaThiM  clioeM  pacmoyioKeH — TPETHH, 3epHUCTHIN clioil  (stratum
granulosum) snuaepmuca. OH cocTouT u3 3—4 CIIOEB KEPATUHOLUTOB OBAJILHOMN
(GbopMBI, B KOTOPBIX CUHTE3UPYIOTCS OCJIKH — KepaTuH, GuiIarrpu, UHBOJIOKPUH U
KepaToJauHUH. OUIarrpuHyyacTByeT B arrperaiud KepaTHHOBBIX TOHO(HIAMEHT,
oOpa3yss Mexay HuMu aMopdHbli Martpukc. K HUM TOpUCOEIUHSAIOTCS OEJKH,
NOJIUCAXapUabl, JHIUABI, AMUHOKHUCIOTBI, KOTOpPbIE BBICBOOOXKIAIOTCS IPH
HaYMHAIoWeMcs 3/1ech (10 BIMSHUEM THAPOIUTHUYECKUX (DEPMEHTOB KEPAaTUHOCOM
U JIM30COM) pachaje saaep u opraHeml. B pesynbrare oOpa3yeTcss CIOKHOE IO
COCTaBy COCAMHECHHE — KE€pAaTOTHAIMH. Ero BKIIOYEHHS TIPU  CBETOBOU
MUKpPOCKOIIMU BBISBJISIIOTCS B BHJE€ KPYIHBIX, HE OTPAaHUYEHHBIX MeMOpaHOM
0a30(pUIBHBIX  KEPATOTMAJIMHOBBIX TpaHyl. OHU  3alONHSIOT  UTOIUIA3MY
KEPaTUHOLMTOB U NMPUIAIOT UM 3€PHUCTBIN BU/.

bmaromaps  keparOorMaJIMHOBBIM  TIpaHyjaM Ha IIpernaparax, OKpalleHHBIX
reMaTOKCHJIMH-203MHOM, 3C€PHUCTBIA CIIOHM AIUJEepMHCa BBITJSIUT Haubosee
TEMHBIM.

WHBOTIOKPUH U KEPATOIMHUH 00pa3yroT OENKOBBIA CIIOH TMOJ] IUIa3MOJIEMMOH,
3AIMIIAIONIMNA €€ OT JACHCTBHUS THIAPOJUTHUYCCKUX (EPMEHTOB KEPATHHOCOM U
JIM30COM, KOTOPBIE AKTUBU3UPYIOTCS MOJ BO3JACUCTBUEM KiETOK Jlanrepranca. [Ipu
3TOM KOJIMYECTBO KEPATUHOCOM B KEPATUHOLMTAX VYBEIMYUBACTCSI MW OHU
BBIJICIISIFOTCS] ITYTEM 3K301[MTO3a B MEKKJICTOYHBIE LIEH, TAE COAEPKAIIMECs B HUX
Junuabl  (LepaMubl, XoJecTepuHCynbhaT U Jp.) 00pa3yloT IEMEHTHUPYIOIIee
BemecTBO. llocinenHee coenuHseT KEPaTHMHOIUMTHI MEXAy COOOH W CcO3/laeT B
AIUJEPMHUCE BOJOHETIPOHHUIIAEMBIM Oapbep, KOTOPBIM MPEAOXpaHSEeT KOXY OT
BBICBIXaHUS.



Han 3epHHMCTBIM ClIOEM pacronaraeTcsi 4YeTBEpPThIN, OJIECTAIMN CI0N SMUAEpMuUca.
OH o00pa3oBaH IUIOCKUMHM KEpaTUHOLUTAMHU (KOPHEOLMTaMH), B KOTOPBIX
NOJIHOCTBIO pa3pylaloTcs SApO M opraHesuibl. KepaTorualnHOBBIE T'paHyJIbI
CIIMBAIOTCS B CBETONPEIOMIISIONIYIO (OJIECTSIIYI0) Maccy, COCTOAIIYI0 U3
arperupoBaHHBIX KEPATUHOBBIX (UOPWILT M aMOPPHOTO MATPHUKCA, BKIIOYAIOLIETO
¢dunarrpus, u 60Jiee TOJICTHIM CTAHOBUTCS CIIOM KEPaTOJIMHUHA MOJ] MJIa3MOJIEMMOM.

Mexay KieTkaMy TMOYTH HCYE3al0T JEeCMOCOMBI, HO YBEJIMYMBAETCS KOIUYECTBO
[EMEHTUPYIOIIETO BellecTBa, Ooratoro JunuaamMu. [IOCTENIEHHO KEepaTHUHOUUTHI
MOJIHOCTBIO  3aMOJHSIOTCS  MPOJOJBHO  PACIHOJIOKEHHBIMH  KEPaTUHOBBIMU
bubpuIamMu, casHHBIMU aMOP(QHBIM MaTpukcoM U3 unarrpuna. OqHOBPEMEHHO
KEpaTUHOIIUTHI CMEIAIOTCS B HAPY>KHBIM POTOBOM CIIOM.

[1aTBI1id, pOTOBOM CIION 3MUAEPMHUCA, TOJIIMHA KOTOPOTO HA JIAJIOHAX M MOJOIIBaX
nocturaer 600 MxkM M Oojiee, COCTOMT U3 3aKOHUMBIIUX JTUDPEpEeHIIUPOBKY
KEpaTUHOIIUTOB, MOJYYUBIIUX Ha3BaHUWE POroBbIX uenryek. OHM HUMEIT (Qopmy
IJIOCKUX MHOTOTPAaHHUKOB, PACIOJIOKEHHBIX JPYyr Ha JIpyre B BHUJE KOJOHOK.
Yenryiiky IMEIOT TOJICTYIO MPOYHYIO 000JIOUKY, COJEPKAIIYI0 OEJIOK KepaTOJIUHUH.
Bcsi BHYTpeHHSIE 4YacTh UENIyEeK 3aloJIHEHA MPOAOJbHO PACHOJIONKEHHBIMU
KepaTUHOBBIMU  (UOpWIIaMU,  CBSI3aHHBIMU  JUCYIb(OUIHBIMH ~ MOCTHKAMH.
OuOpusUIbl yIAaKOBaHBI B aMOP(PHOM MAaTpHUKCE, COCTOAIIEM W3 JPYroro BHIA
KepatuHa. DUIArrpuH MOpU ITOM pPaCHICIUISIETCS HAa aMHHOKHUCIOTBI, KOTOPbIE
BKJIFOYAIOTCS B KepaTuH (QuOpmiul. Yelmyidku cBsi3aHbl MEXAY COOOH € MOMOILBIO
MEXKJIETOYHOT'O EMEHTUPYIOIIETO BEIIECTBa, OOraToro JIMIMHUIAMHU, YTO JI€JAET €ro
HEMPOHMIIAEMBIM JJI1  BOABL. B mpomecce KU3HEAESITENBHOCTH IMOCTOSHHO
MPOUCXOJUT JECKBaMalusl (OTTOP>KEHHE) POTOBBIX YEIIYeK C TOBEPXHOCTHU
snuAepmuca. BaxkHas poiib B ATOM, BEPOSTHO, MPUHAMICKHUT JUMOJTUTHUESCKUM
dbepmenTam (CTEepoul- WU XOJeCTepUHCYIh(daTa3am), HaAWIACHHBIM B JHU30COMAax
kietok Jlanrepranca. Ilog HMX BIUSHHEM MOXKET MPOUCXOAUTH PACIICTICHUE
MEXKJIETOYHOTO BEIIECTBA — XOJECTEPUHCYIb(aTa, EMEHTUPYIOIIETO POTOBbHIE
YEUIYHKH.

Takum o0Opa3oM, B IMUAEPMHUCE KOXKH MPOUCXOASIT MOCTOSHHO B3aWMOCBS3aHHBIC
nporeccel mnpoiaudepalui U KEepaTUHU3AIUU KEPAaTUHOLMTOB. 3HAYEHUE JTUX
MPOLIECCOB 3aKJIIOYAETCA B TOM, YTO OHU MPHUBOAAT K 00OpAa30BaHUIO B ANUACPMHCE
PETYISIPHO OOHOBIISIOIIETOCS POTOBOTO CJIOS, KOTOPBIM OTIMYACTCS MEXaHUYECKON U
XUMUYECKON YCTOMYMBOCTHIO, BBICOKOM THUPOU3OJIMPYIOMICH CIOCOOHOCTHIO,
IJI0XOM TETUIONPOBOAMMOCTHIO U HEMPOHUILIAEMOCTBIO JIJIsl OAKTEPUIl M UX TOKCUHOB.

[Tpomecchl mposndepanud U KEpaTUHU3ALMKU B JMHUACPMHUCE PETYJIUPYIOTCS TPHU
y4aCTUW HEPBHOM CHCTEMBI, SHIOKPUHHBIX *keje3 (HaAMOYECYHUKOB U JIP.), a TaKkKe
pPEeryJISITOPHBIX BEIIECTB — KEWJIOHOB, MPOCTArJIaHJAMHOB, JMUIUIESPMAILHOTO
daktopa pocra (EGF), BbepabaThiBaeMbIX B CaMOM DJIHUJAEPMHUCE KJIETKaAMU
Jlanrepranca ¥ kepaTHHOIMTaMH. HapylieHue 3TUX PeryJsaTOpHbIX MEXaHH3MOB
OPUBOJAUT K W3MEHEHUIO TMPOIECCOB TMpoiudepaniy © KepaTHHU3AUA B
SMHUECPMHUCE, YTO JISKHUT B OCHOBE HEKOTOPHIX KOXKHBIX 00JIe3HeH (1copuas u ap.).
[long BIMsSHWEM HEKOTOPHIX BHENITHUX W BHYTPEHHUX (AKTOPOB XapakTep
AMUAEPMHUCA MOXKET CYIIECTBEHHO HW3MEHSThCA. Tak, Hampumep, MpU CHIIBHBIX
MEXaHUYECKUX BO3ACHCTBUAX, IPU A-aBUTAMUHO3E, MO BIUSHUEM TMAPOKOPTU30HA
- PE3KO0 YCUJIMBAIOTCS POLIECCHI OPOTOBEHMUS.

Mexny snuaepMICOM 1 TIOJIeKAIICH T1epMoil pacrionaraeTcs 0a3aibHasi MeMOpaHa.


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

Bomnpoc 73.

MoueBas cuctema. Ee MmophodyHKIIMOHATRHAS XapaKTepUCTUKA. MOYETOUHUKH,
MOYEBOM IMy3bIPb, MOYEUCITYCKATENbHBIN KaHal. CTpoeHueE.

OrTger.
MouyeTouHHKH 00JIaIaI0T BBIPAXKEHHOW CIIOCOOHOCTHIO K PACTSHKEHHIO Onarojaps
HAIMYUI0O B HHUX DNIYOOKMX TMPOJOJBHBIX CKJIQJ0K CIU3UCTOM obOomouku. B
NOJICIM3UCTOM OCHOBE HIKHEW YacTH MOYETOYHMKOB pACIOIAraroTCs MEJKHE
aJIbBEOJIAPHO-TpYOUaThie kene3bl. MplllieyHass 000J04Ka, 00pa3yrolias B BepXHei
YacTM MOYETOYHUKOB JIBa, a B HWXKHEH YacTU - TpPU CJIOS, COCTOUT U3
TJIaJIKOMBIIIEYHBIX ITyYKOB, OXBATHIBAIOIIMX MOYETOYHUK B BUE CIUpaeH, UAYIIUX
cBepXy BHHU3. OHH SBISIIOTCA MPOJOJDKEHUEM MBIIIEYHOW OOOJIOYKH IMOYEUHBIX
JIOXaHOK M BHU3Y NEPEXOJAT B MBIIIEYHYIO 000JI0UKY MOYEBOIO ITy3bIpsl, UMEIOLIYIO
TaK)Ke CIHUPAIEBUIHOE cTpoeHue. JIUip B TOM 4acTH, I7Ie MOYETOUHUK MPOXOIUT
gyepe3 CTeHKY MOYEBOTO IMy3bIpsl, TyYKH TIIaJIKHX MBIIICYHBIX KIETOK UAYT TOJIBKO B
OpOJOJbHOM  HampaBiaeHuH. Cokpamasch, OHM  pPacKpbIBAlOT  OTBEPCTHE
MOYETOYHHKA HE3aBHCUMO OT COCTOSIHHS TJIaIKHX MBIIII] MOYEBOTO My3bIPS.

CrmpanpHasi OpHEHTAIUs TJIaJKUX  MHOIMTOB B  MBINIEYHOH  000JOUKE
COOTBETCTBYET MPEACTABICHUIO O MOPLHUOHHOM XapaKTepe TPaHCIOpTa MOYH U3
MOYEYHOM JIOXaHKM MO MOYeTOYyHHUKY. CorjacHo 93TOMYy MIPEACTABJICHHUIO,
MOYETOYHUK COCTOUT U3 3, pexe u3 2 Wi 4 CeKIui - HIUCTOUAO0B, MEXKTY KOTOPBIMU
HaxonsATca CQUHKTEphl. Poiab COUHKTEPOB BBIMOTHSIOT PACIOJIOKEHHBIE B
MOJICIIM3UCTON U B MBIIIEYHONM 000JI0YKaX KaBEPHO3HOIOAOOHBIE 00pa3oBaHUs U3
IIUPOKUX W3BUBAIOIIMXCS COCYNOB. B 3aBHCHMOCTH OT HamNOJHEHUS WX KPOBBIO
COUHKTEPHl OKAa3bIBAIOTCSA 3aKPBITBIMA WM OTKPBITBIMU. [IpomcxomuT 3TO
MOCJIEIOBATEIHHO pe(IEKTOPHBIM 00pa3oM M0 Mepe HAIOJHECHUS CEKIIMA MOYOU U
TIOBBINICHUS JTaBJICHUS Ha PEIENTOphl, HAXOAAIIMEeCS B CTEHKE MOYETOYHHUKA.
brnaromaps »ToMy ModYa TmTOCTymaeT TOPHUSAMH €3 TIOYEYHOH JIOXaHKA B
BEITIICIICIKAIITNE, @ U3 HEE - B HIDKEJICKAIINE CEKIIMA MOYETOUYHHKA, 3aTEM B MOYEBOI
My3bIPb. CHapyxu MOYETOYHUKHU MTOKPBITHI COEJIMHUTEITLHOTKAHHOMN
aJIBEHTULINATIBHON 000JIOYKOIA.

Cnusucrasgs 000J704YKa MOYEBOTO ITY3BIPSI COCTOUT M3 MEPEXOAHOTO JIUTEIUS U
COOCTBEHHOM IIJIACTUHKU. B HE#l Mesnkue KPOBEHOCHBIE COCYJIbI OCOOCHHO OJIM3KO
NOAXOJAT K JSNUTEeNHI0. B cmaBmieMcss WM YMEPEHHO PacTSHYTOM COCTOSIHUU
cnu3ucTas 000JI0YKa MOYEBOTO MY3bIpS HMEET MHOXKECTBO CkiIafgok. OHu
OTCYTCTBYIOT B MEPEIHEM OT/IEJIC JHA MY3bIps, IJI€ B HETO BNAJal0T MOYETOUHUKHU U
BBIXOJIMUT MOYEHCITYCKATEIbHBIN KaHajd. DTOT y4aCTOK CTEHKH MOYEBOIO Iy3bIps,
uMeromuii GopMy TPEyrobHUKA, JUIIEH MOACIU3UCTON OCHOBBI, U €T0 CIU3UCTAs
000J0YKa INIOTHO CpallleHa C MBIICYHOM 000J0YKOo. 31ech B COOCTBEHHOM
IJJACTUHKE CIIM3UCTOM 000JOYKH 3aJI0KEHBI JKelle3bl, MOA00HBIC Kele3aM HIDKHEH
4aCTH MOYETOYHHUKOB.

Mpimeunas  000J0YKa MOYEBOTO Iy3bIpsg IOCTpOEHa H3 TPEX HEPE3KO
OTIPaHUYEHHBIX CJOEB, KOTOpbIE MPEACTABIAIOT COOOM CHUCTEMY CHUPAIBHO
OPUEHTHUPOBAHHBIX U MEPECEKAOIIMXCS IIyYKOB ITIaJIKOMBIIIECYHBIX KJIETOK. ['1ankue
MHUOLIUTHI YacTO HAIOMHUHAIOT MO (OpME pacIIEIUICHHbIE HAa KOHIIAX BEpETEeHA.
[Tpocnoiiku coeAMHUTEIHHON TKAHU Pa3JIEISIIOT MBIIIEYHYIO TKaHb B 3TOM 000JI0UKE
Ha OTIEJbHBIE KPYIIHBIE MY4YKH. B 1Ielike MOYEBOro My3bIpsi LUUPKYJISAPHBIA CIION



(dbopMupyeT MBIIIICUHbIN CHUHKTED.

Hapyxxnass o0onouka Ha BepxHE3aJHEW M OOKOBBIX (OTYACTH) MOBEPXHOCTIX
MOYEBOTO MY3bIps 00pa30BaHa TUMHYHOM CEepo3HOW 000JI0YKON (BHUCLEPATBHOM
OpIOILLIMHON); B OCTAJbHBIX Y4aCTKaX - THIIMYHOW aJBEHTULIMAIILHON 000104YKOM

Bomnpoc 74.
MoueBas cuctema. Ee mopdodyHkimonanbHas xapakrepuctuka. [louku.
Hcrounuku u OCHOBHBI€ ATaInbl pa3BuTusi. CTpoeHre U 0COOEHHOCTH

kpoBocHabxeHus. HepoHsl, Ux pa3HOBUAHOCTH,0CHOBHBIE OT/IEIIBI,
ructoduznonorusi. CTpyKTypHbIE OCHOBBI SHIOKPUHHOW (PYHKIIUU TTOYEK.

OrTger.

B TeueHne SMOpPUMOHANBHOTO  pa3BUTUSA  3aKJIa[bIBaeTcss 3 HapHbBIX
BBIJICIUTEILHBIX OpraHa: rOJIOBHAs TOYKa, WIA HpPeOnouKkd, NepeudHdas nouka W
NOCTOSIHHASI, WIIU OKOHYamenbHas nouka. Ilpeanoyka pa3BuUBaeTcs U3 MepeaHUX &-
10 cerMeHTHBIX HOKEK ME30JI€PMbI Y UEJIOBEKA, KAK MOUYEBBIJCIUTEIbHBIN OpraH He
¢dbyHkunoHupyer. DOYHKIMOHUPYIOIIMM OpraHOM B TeYEHUE 3SMOPHOHAIBHOIO
pa3BuTHSl sABIAETCS TiepBUYHas Touka. OHa pa3BuBaeTcs u3 OOJBIIMHCTBA
TYJIOBUIIHBIX CETMEHTHBIX HOXKEK, AIONIMX Hayajo KaHajJdbllaM MEPBHUYHOW MOYKHU
metaneppuausm. [locinenHue BCTymarlOT B KOHTAKT C  Me30He(]paabHBIM
(Bonb(oBeIM) mpoTOKOM. OT aopThl OepyT Hauyajao COCYJbl, paclajaroulfecss Ha
KanmUIsipHble Kiyoouku. KaHanbibl IEpBUYHON MOYKA CBOMMHU CIIEMBIMH KOHIIAMH
oOpactatoT kiyOoukamu, oOpasys Karcynbl. Takum oOpazoM GopMHUpyIOTCS
nodeuyHble Tenblla. Ha 2-mM Mecsie y 3apojbiiia (GopMupyercs OKOHYATENbHAs
nouka. OHa o0pa3yercst U3 JBYX MCTOYHUKOB: 1) Me30He(ppasib-HbIA MPOTOK JAET
Hayajo MO3roBOMY BEILIECTBY MMOYKH, COOUpATENbHBIM TPyOKaM, OUEYHOM JIOXAHKE,
MOYEYHBIM YalleykaM, MOYETOYHUKY; 2) He(poreHHas TKaHb - KOpPKOBOMY
BEILECTBY MOYKH WJIA MTOYEUHBIM KaHAJIbLAM.

[Toyka MOKpBITa COEAMHUTEIBHOTKAHHOM KAICyJION U, KPOME TOT0, CIIepeIn —
cepo3Hol 0000uK0il. BelecTBo mouku noipasaesisieTcsi Ha KOPKOBOE M MO3TOBOE.
KopkoBoe BeriecTBO 00pa3yeT CIUIONIHOM CJION Mo/ Karcyioi oprana. B nporecce
pPa3BUTHS MIOYKH €€ KOPKOBOE BELIECTBO, YBEJINYUBAsACH B MACCE, IPOHUKAET MEXKAY
OCHOBaHUSIMU MHUPaMUJ B BUJI€ TOUEUYHBIX KOJOHOK (cTos10b1 beprena). Mosrosoe
BEILIECTBO COCTOUT M3 10-18 KOHMYECKHX MO3TOBBIX TUPAMHU/I, OT OCHOBAHUS
KOTOPBIX B KOPKOBOE BEILIECTBO BPACTAIOT MO3TOBBIE JIyUH.

[lupamuga ¢ TOKPHIBAIOIIMM €€ y4YacTKOM KOpBI OOpa3yeT MOYEHHYIO0 JOJ0, a
MO3TOBOM JIy4 C OKPYAIOIINM €ro KOPKOBBIM BELIECTBOM - MIOYEUYHYIO JTOJIbKY.

CtrpoMy nouku COCTABIIIECT PhIXJIast BOJIOKHHUCTAsI COEeIMHUTEIbHAS
TKaHb (MHTEPCTULIHI).

[TapeHxyMMa MOYKM TMPEACTABICHA [MOYEYHBIMU TEIbIAMH M SMIUTEIHATbHBIMU
KaHaJIbI[aMH, KOTOPBIE MPHU YY4aCTUU KPOBEHOCHBIX COCYZ0B 00pa3yroT HedpoHbl. B
Ka)XJI0M MMOYKE UX HACUMUTHIBAIOT OKOJIO 1 MITH.

CtpykTypHO-(YHKIIMOHAIBHON eAuHUIle Mouku siBisercss HedpoH. Hedpon
HAYMHAETCS TOUYEUHBIM TEJbIIEM, COCTOSIIUM U3 COCYAUCTOr0 KIyOOuKa U KarcyJbl,
a 3aTeM MepexXOoAUT B MPOKCUMANIbHBIA OTEN, MEeTNI0 HepoHa U 3aKaHYMBAETCS
JTUCTaNbHBIM OTJe0M. KopkoBoe BelecTBO MPEACTaBICHO MOYEYHBIMU TEJIbLIAMH U
W3BUTBIMH KaHAJIbI[AMU MTPOKCUMAILHON M AUCTAILHON YacTu HedpoHa. B cocrase
MO3TOBOTO BEIIECTBA HaXOATCs netiu ['enne HedpoHa, coOuparenbHbie TPYyOOUKH


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

U MHTEPCTHUIMANIbHAS TKaHb o4ku. HedpoH npeacTaBieH AByMs pa3sHOBUAHOCTSIMM:
KOpKOBbIE HEPpOHBI - (80%) MMEIOT CpaBHUTEIBHO KOPOTKYIO MeTito ['enne. Otu
HeppoHBl ~ Haubojiee  aKTUBHO  YYacTBYIOT B ModeoOpa3oBaHuu. Y
IOKCTaMEIYJUISIPHBIX WJIM OKOJIOMO3TOBbIX HEGPOHOB - (20%) nets ['enne rimy6oko
YXOOUT B MO3IOBOE€ BEIIECTBO, OCTaJbHBIE YACTH PACIOJIAraloTCsi Ha TIpaHULE
KOPKOBOTO M MO3TOBOTO BelllecTBa. DTH HEPPOHBI 00pa3yloT 0ojiee KOPOTKUU H
JErKUd OyTh, MO KOTOPOMY IPOXOJHUT YacTh KPOBH YEpPE3 IMOYKU B YCIOBUSAX
CHJIBHOTO KPOBEHAIOJHEHUS.

OunbTpalioHHbIN O0apbep 00pa3yroT: 1) deHecTpupoBaHHBIE SHJIOTEIUOIUTHI; 2)
TpexcioitHasi 0Oa3anbHas (TJoMepyisipHas MeMOpaHa, UMeEWIIas CceThb U3
KOJUIAr€HOBBIX BOJIOKOH C siueiikaMu 6-7 HM; 3) MOJOIUTHI C UHTEPIECAUKYISIPHBIMU
HIeJISIMM, IIEJIeBbIMU  JuadparMaMud W HalU4YUMeM OTPHULIATEIBHO 3apsKEHHOM
JIOMUHAJIBHOM ~ TOBEPXHOCTH.  DWIBTPAMOHHBIM  mpolecc  00ecreuynBarOT
CTpYKTypHas ¥ (yHKIIMOHAJIbHAS 1IEJIOCTHOCTh MEMOPaHbl U HATMYUE HOPMAIBHOTO
(UIBTPALIMOHHOTO JaBlieHUs. TpEeTHil KJIETOYHBIA AJIEMEHT MOYE€YHOro Tesbla -
Me3aHruouuThl. OHHM BIMAIOT Ha O0BEM MEPBUYHOIO (PUIbTpaTa, CHHTE3UPYIOT
ME3aHTUAJIBHBII MaTpPUKC U SBISIIOTCA  Makpodaramu, cuHtesupys WMII-1,
TyMOpPOHEKpOTHUECKHil (akTop M uHTEpPepoH. PeabcopOuusa obecrieunBaercs c
NOMOILbI0 aKTUBHOIO M MAaCCHUBHOTO TpaHCHOpTa. B NpoKCHMAalbHBIX H3BHUTHIX
KaHaiblax  peabcopOupyrorcs  (oOnuratHasi, oOsi3aTenbHas  peabcopOIus)
AMUHOKHUCIIOTHI, TJIFOKO3da, BUTAMHUHBI, HU3KOMOJIEKYJISIPHBIE OEJIKH, 3HAUYUTEIbHOE
kosmuectBo MOHOB Na+, Cl-, HCO», ywacte kpeatuHa. B cieayronux oTtaenax
BCACBIBAETCA BOJA M DJJIEKTPOJUTBHL. B  AUCTaTbHOM OTHENE MPOUCXOIUT
(axynabTaTUBHAs (OMONHHUTENbHAsA) peabcopbuus Boasl M Na ', peryaumpyemas
aNbJOCTEPOHOM M aHTUJINYPETUYECKUM TOPMOHOM. DHJIOKpUHHAsI CUCTEMA
MOYKH TPECTABJICHA IOKCTArJIOMEPYJSPHBIM U MPOCTOTJIAHIMHOBBIM anmapaTaMu.
IOT'A cekpeTupyeTr TOpMOH pPEHHH, KOTOpBIM KaTalMu3upyeT oOpa3oBaHUE B
OpraHM3M€ aHTMOTEH3WHOB, OKAa3bIBAIOIIMX COCYAOCYKHMBarollee MACHCTBUE, H
CTUMYJIMPYET TPOAYKLUHIO TOPMOHA allbJOCTEpOHA B HaJIMOYeyHUWKaxXx. B cocras
FOTI'A BxomsT:

FOkcrarnomepysnsipHple  KJIETKH, pacoiararolidecs B CTEHKE NPUHOCAIIUX U
BBIHOCSIIMX apTepuosl MoJ 3HAoTenweM. [IIoTHoe NATHO - yYacTOK CTEHKH
JUCTANbHOTO OTAeNia He()poHAa B TOM MECTE, I/I€ MPOXOAMUT PSAIOM C MONEUYHBIM
TEJNBLUEM MEXAY NPUHOCAIIEM W BBIHOCALIEH aprepuosiamu. I[IIIOTHOE ™ATHO
JEHCTBYET MOJO0OHO «HATPUEBOMY PEIIETITOPY», YIABIUBAS H3MEHEHUE COJICPIKAHUS
HaTpUs B MOYE, U BO3JIEHCTBYET Ha OKOJIOKIYOOUKOBBIE KJIETKH, CEKPETHUPYIOIINE
penuH. .Kinetku ['ypmartura, Wid IOKCTaBacCKYJSIPHbBIE, JIEKAT B TPEYrOJbHOM
MPOCTPAHCTBE MEKY MPUHOCAIIECH U BBIHOCAIIEH apTEPUOJIaMH U TIJIOTHBIM TEJIOM.
[IpocTarianAvHOBBIM  ammapar COCTOMT W3 HWHTEPCTULMAIBHBIX KJIETOK U
HEe(DPOIMTOB COOMPATENBHBIX TPYOOUYEK ¥ OKa3bIBA€T AHTUTHUIICPTEH3MBHOE
JIEUCTBUE.

Bormpoc 75.

MoueBasi cucrema. Ee MopdodyHKkuHOHaNbHAS xapakTepucThka. [loukwu.
NcToyHukn W OCHOBHbIE  d3Tambl  pa3BUTHSA.  CTpYKTYpHBIE  OCHOBBI
MOYEBBIJICTUTEIBHON QyHKIINU. OUIBTPAIIMOHHBIN Oapbep.

Orger.

B  Tedenme HMOpHMOHANBHOTO  pPa3BUTHA  3aKJIAJbIBAacTCS 3 TMApHBIX



BBIJICJIUTENILHBIX OpraHa: rOJIOBHAs MMOYKa, WM MPEANnoYykKa, NMEepBUYHAs MOYKa U
MOCTOSIHHASI, WJIM OKOHYaTesibHas mouka. [Ipeanouka pa3BuBaercsa u3 nepenanux 8-10
CEIrMEHTHBIX HOKEK ME30JI€pMbl Y YEJIOBEKa, KaK MOYEBBIICIUTEIbHBIA OpPraH He
¢ysakuonupyer. DOyHKIUOHUPYIOIIUM OpPraHOM B TEYEHHE 3MOPUOHAIBLHOTO
pa3BuUTUsL SBNSETCS TiepBHuYHAs Tmouka. OHa pa3BuBaeTcs u3 OOJBIIMHCTBA
TYJIOBHUILHBIX CEIMEHTHBIX HOXEK, JAIOMIMX HA4YaJO0 KaHAJIbL[AM MEPBUYHOM MOYKHU
metaHeppuausim. llocnenHue BCTymaloOT B KOHTAaKT € Me30HE(palbHBIM
(Bomb(oBbIM) TIpoTOKOM. OT aopThl OEpPyT HAyajao COCYHbI, paclaaarolmecs Ha
KanmwuIsipHble Kiyoouku. KaHanblibl IEpBUYHON MOYKHM CBOMMHU CJIETIBIMUA KOHIIAMH
oOpactaroT KiIyOoukamMu, o0Opa3ys Kamcyiabel. Takum oOpazoM (GopMUpyIOTCS
nodeyHele Tenblia. Ha 2-mM Mecdie y 3apojbliia (GopMupyercs OKOHYATeNbHas
nouka. OHa oOpa3yercst U3 JABYX MCTOYHUKOB: 1) Me30Hehpaib-HbIA MPOTOK JAET
HA4aJi0 MO3TOBOMY BEIIECTBY IIOUKH, COOMpATENbHBIM TPYOKaM, IOUEYHON JTOXaHKE,
MOYEYHBIM 4YallleykaM, MOYETOYHUKY; 2) He(poreHHas TKaHb - KOPKOBOMY
BEILECTBY MOYKH WJIA MTOYEUHBIM KaHAJIbLAM.

OunbTpaluoOHHbIN Oapbep 00pa3yroT: 1) deHecTpupoBaHHBIE SHIOTEIUOIUTHI; 2)
TpexcioiHas Oa3zaiibHas (TJioMepyJisipHass MeMmOpaHa, UMeEIas CeTh U3
KOJUIAr€HOBBIX BOJIOKOH C siueiikaMu 6-7 HM; 3) MOJOLMTBI C HHTEPIEAUKYIISIPHBIMU
HIeJIIMM, IIEJeBbIMU JauadparMaMd W HaJU4MEeM OTPULATEIBHO 3apsSKEHHOU
JIOMUHAJIBHOM ~ MOBEPXHOCTU.  DUIBTPALMOHHBIM  mOpouecc  00ecrneurnBaroT
CTPYKTypHas U ()yHKLIMOHAJIbHAS 1EJIOCTHOCTh MEMOPaHbl U HATMYME HOPMAIBHOIO
(GUIBTPAIIMOHHOTO JaBlieHUs. TpeTHil KIETOYHBIA AJIEMEHT MOYEYHOro Telblia -
Me3aHTuoIuThl. OHM BIMAIOT Ha O0BEM MEPBUYHOTO (UiIbTpaTa, CUHTE3UPYIOT
ME3aHTUANBHBI MaTPUKC U SBISIOTCA  Makpodaramu, cuHTesupys WJI-1,
TyMOpOHEKpoTHueckuii (aktop u uHTepdepoH. PeabcopOuus obecrieunBaeTcs C
MOMOIIBI0 AKTUBHOTO M MACCHUBHOIO TpaHCIOPTa. B NPOKCUMAIIBHBIX H3BUTHIX
KaHalbllax  peabcopOupytorcs  (oOnuratHas, oOsi3arenbHas — peadbcopOIus)
AMUHOKHUCIIOTHI, TJIFOKO33a, BUTAMHUHBI, HU3KOMOJIEKYJISIpHbIE OEJIKH, 3HAYUTEIbHOE
kosmuectBO MOHOB Nat+, Cl-, HCO», ywacte kpeatnna. B cruepyromux oTtaenax
BCACBIBAETCA BOJA M DJJIEKTPOJNMTH. B  aucTanbHOM OTHENEe MNPOUCXOAUT
(axynbTaTUBHAs (NOMONHHMTENbHAsA) peabcopbuus Boasl M Na ', peryampyemas
aJIbJIOCTEPOHOM U aHTUANYPETHYECKUM TOPMOHOM

Bonpoc 76.

Martka, sitieBonbl, Biaramuiie. Ctpoenue, GyHkmu, pasputue. [ukmndeckue
VW3MEHEHUsI OPTraHOB >KEHCKOM IOJIOBOW CUCTEMBI U MX TOPMOHAJbHASI PETYJIALMS.
Bo3pacTHbie n3MeHEHUS.

OtBer.

Martounbie TpyOBl, MaTKa, BJarajuile pPa3BUBAIOTCS U3 OOIIETO MCTOYHUKA -
MIOJIJIEPOBBIX TPYO - M TMOATOMY HMMEIOT OOmMi minaH crpoeHus. Ux creHka
oOpaszoBaHa Tpemsi 000J0YKaMU - CIU3UCTOM, MBIIIEYHONH M CEPO3HOU 000JOUKOM,
WU aJBEHTUIIMEN. DTH OpraHbl OPMHUPYIOT POJOBBIC MYTH JKCHIIIUHBI.

Marounbsie TpyObl, WM SHIEBOJABI - TApHBICE OPraHbl, COCIAUHSIOIINE
OpIOIIHYI0 TOJIOCTh W MaTKy. Ilo HMM mMOJIOBBIE KJIETKH MPOXOASIT B MATKY.
[IpoxkcumanbHBI KOHEIl silleBoja uMeeT (opMy BOPOHKH, KOTOpas B MOMEHT
OBYJISIIMM TUIOTHO OXBAThIBa€T SWYHUK. [IpoaBUIKEHME MOJIOBOM KIETKH 10
MaTO4YHOM TpyOe oOecreunBaeTcss KakK JBHKEHHEM PECHUYEK SIUTEIHaTIbHBIX
KJIETOK, BBICTUJIAIONIUX TMOJIOCTh MAaTOYHOW TPYyOBI, TaK M TEPHUCTATBTUYECKUMHU



COKpAILICHUSIMU €€ MbIIIeyHO 00omouku. Crnuzucras o0o0s04ka (QopMHUpYET
MHOTOYHCIICHHBIE TPOAOJIbHBIE CKJIAJAKA H COCTOMT U3 JIByX CJOEB -
AMUTENUATBHOTO M COOCTBEHHOM IIACTUHKU. B pBIXJIONW COETWHUTENbHON TKaHH
COOCTBEHHOW IUJJACTUHKH MPUCYTCTBYIOT JEUUAYyaJbHbIE KIETKH. MBpliedHas
000JI0YKa COCTOMT W3 BHYTPEHHErO IMPKYJSPHOTO M HAPYKHOTO MPOAOIHHOTO
cinoeB. Cepo3Hasi - TPAJUUMOHHO BKJIOYAET PBIXJIIYIO COEIUHUTEIbHYIO TKaHb H
ME30TEJINMN.

Martka - MBILIECYHBII OpraH, CX0Xa ¢ MAaTOYHBIMU TPyOaMH MO CTPOEHUIO, HO

ee 000JIOUKH UMEIOT OpraHocnenuduyecKkue Ha3BaHUs: SHIOMETPUM, MUOMETPUMN U
NepUMETPUH. DHIIOMETPUM (cau3ucTas 0007104YKa) BKIIOYAET JBa CJIOS - Oa3alibHbBIN
u pynkironanbHeiil. CTpoeHue GyHKIMOHAIBHOTO (IIOBEPXHOCTHOIO) CIIOSI 3aBUCUT
OT OBapHaJbHBIX TOPMOHOB M MEHSIETCS HA MPOTSIKEHUH MEHCTPYalIbHOTO LIMKJIA.
[ToBEpXHOCTh PHAOMETPUS BBICTIAHA OJHOCIOWHBIM MPU3MATUYECKUM JIUTEIUEM,
MPEACTABICHHBIM PECHUTYATHI-
MU U CEKPETOPHBIMU KJIETKAMHU. DNUTEIUN (OPMUPYET BAABICHUS - MATOUHBIE SIMKHU
(KpUIITBI) WM MaTOYHBIC >KeJie3bl BO BpeMsi cekpeTtopHoi (a3pl. CoOCTBEHHAs
MJIACTUHKA, OO0pa30BaHHAasi PBHIXJIOW  COCAMHUTEILHONW  TKAaHbIO, COJEPKUT
JNeuuayadbHble KJIETKH, 3alOJIHEHHbIE TJIMKOT€HOM U JIMIIONPOTEUHOBBIMHU
BKIIOUeHUSIMU. KonnuecTBO JenuayaibHbIX KIETOK BO3pacTtaeT (CO BpEMEHH
MEHCTpYalllH), 0OCOOEHHO NMpU (POPMUPOBAHHUHU IIALEHTHI B MEPUOA OEPEMEHHOCTH.
Muometpuii (MbiliedyHasi 000JOYKa) COCTOMT U3 TpPEX CJIOEB: BHYTPEHHETO -
IIOACIIU3UCTOr0, CPEAHEro - COCYIHUCTOrO M HApyXHOTO - HAJACOCYLUCTOIO.
[TepumeTpuii - cepo3Hast o0oouKa (OproImHa).

Bnaranume B cocraBe CTEHKH COAEPKHUT TpU OOOJIOUKH: CIH3HCTYIO,
MBIIIICYHYIO W aJIBEHTUIIHATbHYI0. MHOTOCIONHBIN MUTEINN CIU3UCTON 000I0UKHU
BJlarajuiia  MNpeTepHeBaeT  pUTMUYECKHE  (LUKIWYECKHUE) HU3MEHEHHS B
MOCJIeIOBATEIBHBIX (ha3aX MEHCTPYAJTbHOTO IIUKJIA

Bomnpoc 77.
MopdodyHkImoHanbHass  XapaKTEPUCTUKA  JKEHCKOM  TMOJIOBOM  CHUCTEMBI.
[Huknuueckuil Tun QyHKIMOHUPOBaHUs. OBapUaTbHO-MEHCTPYaTbHBIN LK.
Orser.
[TonoBoit  (MEHCTpyaJbHBIN) UK  XapakTEepU3yeTcsl TpeMs  NepHOJaMu:
MEHCTpYyaJIbHbIM ((pa3a gecKkBaMalii SHIOMETPHS ), IOCTMEHCTPYaIbHBIM ITEPHOIOM
(paza mpomudepanuu SHAOMETPUA) U TPEIAMEHCTPyaIbHBIM TiepuogoM (daza
cekpenru). MeHCTpyalbHbId LUK PEryJUPYETCS TOPMOHAMH SIMYHUKOB. B 1eHb
MEHCTPYalll¥ OBapHaJbHbIE TOPMOHBI INPAKTUYECKU OTCYTCTBYIOT B OpraHU3ME
JKCHIIIUHBI.
XapakTepUCTHUKA CTAAUN OBAPUAIIBHO-MEHCTPYAIBHOIO IIUKJIA!
1.Ctagust nAeckBamali - HEKPO3 U OTTOpPKEHUE (PYHKIIMOHAIBHOIO CIIOS,
KOTOPOE€ BBI3BAHO PE3KMM CHWXEHHEM INIPOreCTepOHa B KPOBH M HILIEMHEN
CIUPAJIEBU/IHBIX apTEepUN BCIEJACTBUE THMOENU SHUIEKIETKH JTUOO0 3apojblilia Ha
caMoM paHHed crtaauu pasButus. KpoBoreuenwe pmutca 2-3  nHa. Hekpo3s
MPOUCXOJUT B OrPAaHMYEHHBIX YYaCTKAX M IMOCIEHOBATEIbHO. OJTOT MEPUOL
Ha3bIBaTCA MEPUOJOM «TOPMOHAIBHOTO MEKTYLAPCTBUS.
2.Ctaaus nponudepaly - U3 KIETOK 0a3ajbHOTO CJIOS CIM3UCTOM MAaTKU
BOCCTaHABIMBaeTCA (PYHKIMOHANBHBIA cioi. [lepwon mmutcs 11-12 gHet u



3aBepiiaerca  oByisinuei.  [Ipomudepanuss peryiaupyercs SCTpOreHaMu MO
nnussauem OCT.

3.CekpetopHas ctaausi - gnutcs 13-14 aneit. OHa coBmajaeT mo Cpokam ¢
KU3HBIO MEHCTPYaJIbHOIO KEATOro Teia. OyHKUMOHAIbHBIA CIOW YTONIAETCA U
paszensieTcss Ha JABE 30HBI: KOMIIAKTHYIO M CIIOHTHO3HYI0. KpOBEHOCHBIE cOCYIIbI
cnupanu3yroTcs. JKene3sl HAUMHAIOT BHIPA0ATHIBATh CIM3HUCTHIN CEKPET, CTAHOBATCS
CKJIAA4aThiMU (MUI000pa3HbIMU). B CHOHrMO3HON 30HE (PYHKIHOHAIBHOTO CIOA
NOSIBJSIOTCS  ACHUAyalbHbIE KJIETKH, OOrarbleé TIJIMKOI€HOM M JUIUAAMH. OTOT
Tpopuueckuil MaTepual HEOOXOAMM IJisi CaMbIX paHHUX CTaUld pa3BUTHS
3apobllia.

Bomnpoc 78.

SAnuynuk [uknudeckue U3MEHEHUsS B SIMUHMKE B IIEPHUOJ ITOJIOBOM 3PEIOCTH U UX
rOpMOHaJIbHAs! perysiiysl. DHIOKpUHHAS QYHKUNS SUYHUKA.

Ortser.

B coenMHUTENBPHOTKAHHOM CTPOME KOPKOBOTO BEIIECTBA PACIOIAraroTCs
(GOJTMKYIBl  PA3NMYHOM CTENEHHU 3pENOCTU: NPUMOPAHAIIBHBIE, MEPBUYHBIC,
miopuyHble, TpeTuuHble (I'paadoB my3bIpek) GOJUIMKYIBL, KEATble, Oelble U
aTtpernyeckre Tena. DOJUMKYIApHbIE KIETKM MPEBPAIIAlOTCS B JIOTEHHOBBIE,
(bopmupyIOLIME BPEMEHHBIN 3HIOKPUHHBIN OPTaH - KENTOE TEJNO.

B cBoewm pasButuu xentoe teno npoxoaut 4 craauu. 1) Cranua nponudepanuu u
BaCKYJISIpHU3alUU - IPOUCXOTUT pa3MHOXKEHUE (QOJUTMKYIISIPHBIX KIETOK U BpacTaHUE
KaMmWUIIpOB U3  cocyauctod Teku. 2) Craaus Keyne3uctoro meramopdosa.
@DOJUIMKYJISIPHBIE KJIETKH NPEBPAIIAIOTCS B KPYIHBIE IMOJIUTOHAIBHBIE KEJIE3UCTHIE
(JIF0OTEMHOBBIE) KJIETKU. B HUX HaKamjMBaeTcsl MUTMEHT JIFOTEUH U XOJECTEPUHOBBIE
BkitoueHust. 3) Craaust pacusera. JII0OTeMHOBBIE KJIETKM HAYMHAIOT MPOIYLIUPOBAThH
OCHOBHOI TOPMOH - MPOTE€CTEPOH, & TAKKE ACTPOrEHbI, aHAPOTr€HbI, OKCUTOLMH U
npocTaryianuHbl.  lIpomomKkuTenbHOCTE  3TOM  cTaaMM  pas3indyHa.  Eciam
OIUIOZIOTBOPEHUS HE MPOU3OIILIIO, MEPUO PACLBETA XKEJITOrO TeJa OrPAHUYMBAETCS
12-14 gusmu. B 3TOM ciaydae OHO Ha3bIBACTCS MEHCTPYAJTbHBIM JKEITHIM TEIIOM.
bonee nMTENbHO JKENATOE TEJIO COXPAHSAETCSA, €CIM HacTylnuja OepeMEHHOCTh -
xenroe Teno OepemenHoctd. 4) Cragus perpecca. JIIOTEMHOBBIE —KIIETKH
aTpoupyroTcsi, UX OHIOKpuUHHas (GyHKIUS npekpamaercs. Kenroe Teno
IPOPACTaET COCAMHUTENBHONW TKaHbIO M MpeBpalaercs B Oenoe teno. OHO MOXKET
COXPaHSATHCA B AMYHUKE HA MPOTSHKEHUHU HECKOJIBKO JIET.

Mexny QosuMkyigamMu BCTpedaroTcsi arpeTuueckue teia. OHu (GopMupyroTcs U3
NPEKPAaTUBIIUX CBOE Pa3BUTHE HA PA3HBIX CTAAUAX (DOJUTUKYIOB. ATpe3usi OBOLUTOB
HauMHAeTCs ¢ rudenu (QOJUIMKYJISIPHBIX KJIETOK, a 3aTeM W oBolMTa. Jlonblie Bcex
coxpaHsieTcsi okcu(wibHas ~ Onmectsamas  000J04YKa, 1O  KOTOPOW  MOYKHO
UACHTU(ULIMPOBATh AaTPEeTHUECKUE Tela Ha MUKporpenapatax. OJHOBpEMEHHO
pa3pacraloTcsi ~ MHTEPCTULMAIbHBIE  KJIETKA  COCYJUCTOM  TEKH. Onu
TUIEPTPOPUPYIOTCS U CTAHOBATCA MOXO0XKH Ha JIIOTEMHOBBIE KJIETKU. DTH KIETKH
CUHTE3UPYIOT aHJIPOreHbl. B Xone nanpHEHIIe WHBOMIOLUN ATPETUYECKUX TEJl Ha
UX MECTE OCTaIOTCS CKOIUIEHUS HMHTEPCTHLMAIBHBIX KiIeToK. Poct domnukyna
00yclOBJIEH pa3pacTaHueM (OJUIMKYJSPHOIO SIUTENMS. M IPEBPALICHUEM €ro B
MHOTOCJIOMHBIM,  CEKPETUPYIOIIMHA  (OJUIMKYJSIPHYIO  JKUIKOCTb,  KOTOpas
HaKaIlIMBaeTcsl B (popMupyromiencs nojaocTy (HoJIMKyJIa U COAEPKUT CTEPOUIHBIE
TOpMOHBI (3cTporeHsl). Takue (OJUTMKYJBl Ha3bIBAIOTCS BTOpUYHBIMU. [Ipu 3TOM



OBOLIMT 1-r0 mOpsaKa C OKPYXAOIMMHU €ro BTOPUYHOM OOOJIOYKOH W
GOTUKYIISIPHBIMUA KJIETKAMU B BUJE SIMIIEHOCHOTO Oyropka CMeENIaeTcsi K OJJHOMY
nostocy ¢oiukyna. Takoil ¢GommMkyn HaszbIBaeTCsl TpeTU4HbIM, win ['paadoBbiM
ny3bIpbKOM. Ero creHky oOpa3yeT MHOTOCIONHBIN (DOJUIMKYISPHBIA SMUTETUN -
TpaHyJIe3HbIN CIIOW, Jexamuid Ha Oa3anbHON MeMOpane. DONTUKYIApHBIE KICTKH,
HEIIOCPEACTBEHHO OKPYJKAalOIIME OBOLUT, MPH IOMOIIM OTPOCTKOB TECHO
B3aMMOJICUCTBYIOT C €ro LHUTOJEMMOW U Ha3bIBAIOTCS JIyYUCTBIM BEHLOM.
JanbHeliee yBenuueHne oObemMa My3bIpbKa, MEPENOJHEHHOTO (OJUTHKYIISIPHON
KUJKOCTHIO, TPUBOAUT K PACTITUBAHUIO W HCTOHYEHHIO €ro COOCTBEHHOM
HapY>KHON 000JIOUKU M OEJOYHOM 00O0JIOUKH CaMOT0 SIMYHUKA B MECTE MpUJICTaHMUs
3TOrO My3blpbKa. Kak cienctBue 3TOro, MpoMCXOoauT OBYJISILUS - pa3phiB ['paadoBa
ny3blpbka W BBIXOJl OBOIMTAa B OpIOUIHYIO TMoJIocTh. Ha MecTe IOMHYBIIETO
['paadoBa my3blpbka OCTAE€TCS 3E€PHUCTBIN CIOW (OJUTMKYISPHBIX KIETOK M TEKa
¢douHKya, a B MOJOCTh U3JIMBAETCSA KPOBb. DTa CTPYKTypa OBICTPO OpraHU3yeTcs -
MPOPACTAET COEAUHUTEIBLHON TKAHbIO

Bomnpoc 79.
OBoreHnes.
OrtBer.

OBoreHe3 OTIMYAETCs OT CHEPMATOreHe3a PsiAOM OCOOEHHOCTEH M MPOXOAMT B
TPHU CTaJUU: PA3MHOXXEHUS;, POCTa; CO3PEBAHUS.

[lepBas cramuss — mepuoi PasMHOKEHUS OOTOHUEB — OCYILIECTBIISIETCA B MEPHUOJ
BHYTPUYTPOOHOTO Pa3BUTHUSA, @ Y HEKOTOPBIX BUAOB MJIEKOMUTAIOMIMX U B NEPBbHIE
MeCSIbl OCTHATAIBHOMN KU3HHU, KOT/IA B SMYHHUKE 3apOJbIlIa IPOUCXOAUT AECICHUE
OOroHueB U (GopMUpOBaHHE MEpBUYHBIX (oimuKysnoB. [lepuon pasMHOXKEHUs
3aBepuIaeTCcsd BCTYIUICHHMEM KJIETKHM B MeHo03, - HadajgoM JuddepeHIUpOBKH B
oBouuT l-ro mopsaka. MeiloTudyeckoe AeeHUE OCTaHABIMBAETCs B mpodasze, U Ha
ATOM CTaAUM KIIETKH COXPAHSIOTCA 10 IEPUOA MOJOBOIO CO3PEBAHUs OpraHU3Ma.

Bropas cragus — mnepuoj pocta — NPOTEKaeT B (PYHKIMOHHMPYIOLIEM 3pPEIOM
AUYHUKE (IIOCJIE TMOJIOBOIO CO3PEBAaHUS JEBOYKM) M COCTOMT B MpPEBpPALICHUU
OBOLIMTA |-ro MoOpsiiKa MEPBUYHOrO (POJUIMKYJIAa B OBOLUUT 1-ro mopsiika B 3pejoM
domnukyne. B sape pacTymiero oBoLMTa MPOUCXOAST KOHBIOTAUS XPOMOCOM U
oOpa3oBaHUE TETPaj, a B UX LIUTOIJIa3ME HAKaIUIMBAIOTCA KEATOYHBIE BKIIOUEHUS.

Tpetbst (ocnmeaHsIs1) CTaaus — TIEPUOJ] CO3PEBAHUS — HAYMHAETCS 00pa3oBaHHEM
OBOITUTA 2-TO TIOPSAKAa M 3aBEpIIACTCS BBIXOJOM €ro M3 SMYHHKAa B pe3ysbTaTe
oBynsiuu. [lepruos co3peBaHus, Kak U BO BpeMs CliepMaTOreHe3a, BKJIIOYAeT JIBa
JeJIeHUs, IPUYEM BTOpOE CJEAYeT 3a MEpBbIM 0€3 MHTEPKUHE3a, YTO MPUBOJUT K
YMEHBIIICHUIO (PEIyKIIMK) 4YHhClia XPOMOCOM BJIBO€, M HaOOp HX CTAaHOBUTCS
rarionIHpIM. [Ipu miepBOM A€JIEHUU CO3pEeBaHUS OBOIUT 1-To MOpsiAKa JEIUTCS, B
pe3yibTaTe 4yero o0pa3yroTcsi OBOIMUT 2-TO MOPsSAKa U HEOOJBIIOE PEAYKIIMOHHOE
Tenblie. OBOUUT 2-T0 MOPSIKA MOTYy4YaeT MOUYTH BCIO MACcCy HAKOIJIEHHOTO JKEJITKA U
MO3TOMY OCTA€TCsl CTOJb K€ KPYMHBIM MO 00BhEMy, KaK U OBOIUT 1-TO MOpsiaka.
PenykinonHoe Xe TeJblle MPEACTaBISET COOOM MENKYI0 KJIETKY C HEOOIBIINM
KOJIMYECTBOM IUTOILIA3MbI, MOIYYAIOIIYI0 10 OJHOW AUAJE XPOMOCOM OT KaxI0il
TeTpaapl siapa oBouurta 1-ro mopsiaka. Ilpu BTOpoM JelneHUM CO3pEBaHUS B
pe3ynbTaTe JACICHUS OBOIUTA 2-TO MOPSAKA 00pa3yrOTCs OHA SHIEKIIETKA U BTOPOE
peayKUHUOHHOE Tenblie. [lepBoe peAyKIIMOHHOE TeNblie HHOTA TOXKE JEIUTCS Ha 1B



OJIMHAKOBBIE MEJKHE KJIEeTKU. B pesynbrare 3THX mnpeoOpa3oBaHuil oBoiuTa 1-TO
nopsiika 00pa3yloTcsi OJHA SIMIEKJIeTKa W JIBa WIM TPU PEAYKIIMOHHBIX (T.H.
MOJISIPHBIX ) TEJbIIA.

['OHOIMTBI, MUTPUPYIONIME U3 TMEPBUYHON SKTOJAEPMBI HYEpe3 HSHTOJAECPMY
KEJITOYHOTO MEIIKa B TIOJIOBbIE BajUKHU, TPAHCHOPMUPYIOTCS TPHU TOJOBOM
nuddepeHpoBKe TOHAI B OOTOHUU B siMYHUKAX. [lo Mepe mpoxokaeHus: nepuoja
Pa3MHOXKEHHUS, IOCIE€ MHOTOKPATHOTO JEJIEHUS MHUTO30M OOTOHHUU BCTYIAIOT B
cienytouui stan qudepeHurpoBKUA MOJIOBON KIETKM — OOUUT 1-ro mopsijika, B
KOTOPOM TPOUCXOJAT BaKHbIE OUOJOTHMYECKUE SIBICHHS, crenuduueckue s
MOJIOBBIX KJIETOK — KOHBIOTAIMS TOMOJOTUYECKUX POAUTEIHCKUX XPOMOCOM U
KPOCCUHIOBEp — OOMEH Yy4YacTKaMHU MEXIY XpPOMOCOMaMHu. OTH MPOILECCHI
IMPOUCXOMAT B 0OIMTaxX 1-ro mopsaka, Haxondmuxcs B npodase | neneHus meiiosa.
B ominume oT cnepMaroreHe3a MpPOXOXKIEHUE OOLUTaMU 1-ro mopsjka cTaaui
npoda3pl 1 meio3a y OOJBIIMHCTBA BHJIOB MJIEKONUTAIOIIMX W YEJIOBEKA MMEET
MECTO B aHTeHaTalbHOM mnepuoje. [1om00HO comMaTHUeCKUM KIETKaM, FOHOLUTHI,
OOTOHUU U OOLUTHI 1-TO mopsiika Ha cTaausax npodassl I geneHus: Mmeiio3a coaepxar
JUIUIONAHBIN Habop xpoMocoM. OOroHusi MpeBpaIaeTcs B OOUUT 1-To mopsiika ¢
MOMEHTA, KOT'/1a OHA 3aKaHYMBAECT NIEPUO] PA3MHOKEHUS U BXOAUT B IIEPUOJ MAJIOTO
pocra.

Mopdonornueckue nepecTporku XpoMOCOM U SIIEP B OOLUTAX MPU UX MEPEXOAE OT
onHOU ctanuu npodaswl | neiaeHus Meio3a B APYryr0 aHAJIOTMYHBI MPUBEACHHBIM
JUISl CIEPMATOIMTOB. B oT/iMYKe OT cCriepMaTOIMTOB HA CTAAUU AUILIOTEHBI OOLIUTHI
B JUIUIOTEHE BOBJEKaOTCA B (opmupoBanue (osutukyna. MmMeHHo mocnie 3Toit
ctaguu tipodasel | neneHus meilo3a OOIUTHI YYAaCTBYIOT B IOCEIOBATEIbHBIX
cTaausiX pa3BUTUs QOJUTUKYIOB. OOLUTHI B AUIIIOTEHE, 3aKIIOYCHHBIC B TIEPBUYHBIC
(b OJUTUKYJTBI, COCTABIISIIOT ITYJI TIOJIOBBIX KJIETOK, U3 KOTOPOTO HEMPEPHIBHO YaCTh UX
BCTyNaeT B MEPHOJ OOJBIIOrO pocTa. B oonuTax, MOKMHYBIIUX MYJ MEPBUYHBIX
(GOJTMKYJIOB M BCTYNUBIIUX B TMEPUOJ OOJBIIIOTO POCTa, MPOUCXOAUT AKTUBHBIN
cunte3 p- U u-PHK u Genka, UCHOMB3yIOMUXCS HE TOJBKO JUIsl POCTa OOILMTA, HO
TJIaBHBIM 00pa3oM Ha TEPBBIX ATamax pas3BUTHs JpoOsiierocs smOpuoHa. Jlumib
HEKOTOpbIE W3 BCTYNHBIIMX B POCT OOLUUTOB U (POJUIMKYJIIOB JOCTHUTaOT
MPEOBYJISITOPHOIO pa3Mepa, CO3pPEBAIOT U BCTYMAIOT B MeTada3y BTOPOro AEIECHHUS
CO3pEBaHUS U MOTYT OBITh OTJIOJIOTBOPEHBI.

BoNbIIMHCTBO OOLMTOB B pacTyUIMX M CO3peBalolmuX (OJTMKYJIax B pa3HbIe
IEPUOABI CBOETO POCTa IPETEPIEBAIOT ATPE3UI0. 3aBEpIIAIOIIME JTalbl INEPHUOAA
0onbIIOro pocta oonuTa M (OJUIMKYJA, CO3PEBAHUS M OBYISIMHU TMPOUCXOISAT
OUKIMYECKH M 3aBUCIT OT LMKJIMYECKOM JAESTeNTbHOCTH CHCTEMbI TUIIO(pU3-
TUIIOTATIaMyC-IMYHUKH.

B Hauane Oosbmioro pocra (OJUTMKYJISpHBIE KIETKH, paHee pacrojaraBIIfecs B
BUJIC OJIHOTO CJIOSI YIUIOIIEHHBIX KIIETOK, MPUOOPETAIOT MPU3MATHUECKYI0 (opMmy,
JEJSATCS IMyTEM MHUTO3a U (POJUTUKYJSIPHBIN SMUTEITUNH CTAHOBUTCS MHOTOCIIOWHBIM,
noyiydasi Ha3BaHHME 3epHHUCTOM 30HBI . Cpemu  QOITUKYISIPHBIX — KJIETOK
MIPEOBYIISITOPHOTO (DOJUTUKYJIA PA3THYAIOT «TEMHBIEY» U «CBETIBIe» KIeTKU. OaHaKO
IIPOMCXOXKJICHHUE U 3HAYEHUE UX OCTACTCS HESACHBIM.

Bomnpoc 80.
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MopdodyHKIIMOHATBHAS XapaKTEPUCTUKA MY>KCKOW TIOJIOBOW CUCTEMBI.
VicTOuHUKY U X0/ SMOPHOHAIEHOTO Pa3BUTHSI TOHA] M OPTaHOB T'€HUTAIIBHOTO
TpakTa. @aKkTOPHI OJIOBOM MU(HEPEHITUPOBKH.

Ortser.

CeMeHHUK - TApHBIM OpraH, CHapYy>KU MOKPHIT OETOYHOM 000JI0UKOH, OT KOTOPO
B I1yOb CEMEHHUKA OTXOJAT IIEPErOPOJIKH - CeNTHI - U ensaT ero Ha 200-300 nonek.
Ha 3agHem kpae suuka 6emounas o0osouka yrommaercs, GopMupys cpeaoctenue. B
KQKJI0M JOJIBKE pacronararorcs -4 U3BUTBIX CEMEHHBIX KaHaJIbLA JIMHOM OoT 30 110
80 cm. Ilpubnumxkasch k cpegocteHuto, kaHaibIlbl (300-450 B KaXXI0M CEMEHHUKE)
CIIMBAIOTCA M CTAHOBATCS MNPAMBIMH, & B TOJIIE CPEAOCTEHUSI COCIUHSIOTCS C
KAaHAJIBLIAMM CETH CEMEHHHMKA. M3 1ol cetn BeIxoauT 10-12 BBIHOCAIMX KaHANBIIEB,
BIIQJIAIOIINX B IPOTOK ITPUAATKA.

B coenuHUTENbHOW TKaHUM MEXAY CEMEHHBIMM KAaHAJIBLAMH PaCIOJIOKEHBI
reMo- 1 JUMQPOKaWUIIPbl, oOecreurnBaroniie 0OMEH BELIECTB MEXKY KpPOBBIO U
CIEpMaTOre€HHBIM 3nuTenreM. N30upaTeabHOCTh MOCTYIIEHUS BEUIECTB U3 KPOBU B
CIIEpPMATOrE€HHBIM 3MUTENUN 00€CIeUnBAETCS IeMAaTOTECTUKYISIpHBIM OaphepoM. B
coctaB I'Th BxomAT: cucTeéMa IUIOTHBIX KOHTAaKTOB MeExXnay Kierkamu Cepronw,
O0a3zanmbHas MeMOpaHa W3BUTOIO CEMEHHOIO KaHajblla, MHOWJI-HbIC KIJIETKH,
pPacoJIOKEHHbIE BOKPYT M3BUTHIX KaHAIBIEB, MHTEPCTUIMATIbHAS COEAMHUTEIIbHAS
TKaHb, Oa3aJibHasi MEMOpaHa U SHAOTEIUN TeMOKATUIUIPOB.

CTeHKy CEMEHHOro KaHajblla 00pa3yeT COOCTBEHHas 000JIOUKa, COCTOSIIAs
u3 0a3ajbHOr0, MHOMJIHOTO M BOJIOKHHUCTOTO cioeB. Ha OGazanmbHOll MeMOpaHe
pacroiaraeTcsi OAHOCJIOMHBIA SIUTENNN, MPEACTaBICHHbIN KieTkamu CepToim u
CHEPTMATOIE€HHBIMM  KJIETKAaMH, HaxXOIAIIMMHCA HAa  Pa3IMYHBIX  CTaAUsX
mupdepeHIMpOBKU  (CTBOJIOBBIE  KJIETKH,  CIIEPMATOTOHHUH,  CIEPMAaTOLMTHI,
CIEpMAaTHU/Ibl U CLIEPMATO30U/IbI).

Knerkn CepTosiv MMEIOT NUpaMUAAIBHYIO (QOpMy, IIMPOKUM OCHOBAHHEM
NPUKPEIUIEHbl K 0a3anbHOl MeMOpaHe. ANIMKAJIbHBIE YacTh 00pa3yl0T MHOMXECTBO
aHACTOMO3HUPYIOLIUX APYT C IPYTroM OTPOCTKOB, MEXAY KOTOPbIMHU, KaK B KapMaHax,
pacnoJyiaratoTcs — pa3BUBAIOIIMECS TOJOBble KJIETKU. [IpocTpaHcTBa  MeExIy
0a3ajdbHBIMM YacTSIMU HAa3bIBalOTCA Oa3ajbHBIM OTCEKOM KaHalblla W 3aHSTHI
CIEPMATOTOHUSIMHU PA3HBIX TUIIOB - 371€Ch MPOUCXOIUT MPOLECC UX PA3MHOKEHHUS.

Mexay coceqHUMU MOJACPKUBAIOIMIMMHU KIETKAMH (OPMHUPYIOTCS 30HBI
IUIOTHBIX KOHTAKTOB, KOTOPBIE MOAPA3ACIIIOT CHEPMATOICHHBIA SMUTEINI Ha J1Ba
OTJeNIa - HApPYXKHBIM OazanbHBI M BHYTPEHHHM aJIIOMUHaNIbHBIN. B GazambHOM
OTJEJE PACHOJIOKEHBl CHEPMATOTOHWM, HWMEIOIIME MAKCUMaJIbHBIA JOCTYyH K
NUTATENbHBIM BEIIECTBAM, IMOCTYNAKOIMM H3 KPOBEHOCHBIX KalwuisipoB. B
aJUIFOMUHAIBHOM OTJIEJIE HAXOASTCS CHEPMATOLMTHI Ha CTaJMM MEKHO03a, a TaKxKe
CHEpMAaTH/Ibl U CIIEPMATO30Mbl, KOTOPBIE HE UMEIOT JOCTYIAa K TKAHEBOU KUJIKOCTH
U TIOJIy4alOT NUTATENbHbIE BEIIECTBA HEMOCPEACTBEHHO OT MOAJIEPKUBAIOIINX
snuTenrouuToB. llomnepkuBaronue  SMUTEIUMOIUTH  CO3JAI0T  MHUKPOCpPENY,
HEOOXOUMYI0 111 AU PEpeHIUPYIOMUXCS MOJIOBbIX KiIeToK. Kpome Toro, onu
CUHTE3UPYIOT aHjaporeH cBsizbiBarouuii 0enok (ACDB), KOTOpeli TpaHCIIOPTUPYET
MY>KCKOM IOJIOBOM TOPMOH K CIIEpMaTUIaM.

B U3BUTOM CEMEHHOM KaHaJbLE CIEPMATOIEHE3 MPOTEKAET HEPAaBHOMEPHO,
BOJIHAMH, IIO3TOMY Ha Ipernaparax Ha OZHOM Cpe3€ KaHajblla HE BCEra MOYKHO
HAOM0aTh BCE CTAJWU PA3BUTHUA TOJOBBIX KIETOK, IIUKJ Pa3BUTUS KOTOPBIX



IIPOJIOJKAETCA B CpeHEM 74 CYTOK.

B pBIXJ0M COCAVHUTENBHON TKAaHW MEXIY IETIAMU HW3BUTBIX KaHAJBLEB
(BOKpPYr KPOBEHOCHBIX KallWISIPOB) PAaCHOJIAratOTCsd WHTEPCTUIUAIbHBIE KIETKH
Jleitnura. OHM OKpYTJIOW WM MHOTOYroJdbHOM (opmbl nuamerpoM 10-15 mkM, ¢
OKCU(UILHON ITUTOIUIA3MOM, XOPOIIO Pa3BUTOW TIATKOW SHI-TUIA3MaTHYCCKOMN
CEThI0, MHOTOYHMCJIEHHBIMH MHUTOXOHJIPHUSMH C TpyOuyaTbiMU Kpuctamu. KieTku
Jleiigura  BbhIpa0aTHIBAIOT  MYXKCKHE  IIOJIOBBIE TOPMOHBI -  TECTOCTEPOH,
JUTHIPOTECTCTEPOH, AaHAPOCTEHANMOH M HEOONBIIOE KOJUYECTBO 3CTPOTCHOB.
[TomruMO TONOBBIX TOPMOHOB, KieTku Jleiinura BbeIpaOATHIBAIOT HEOOJBILIOE
KOJIMYECTBO OKCUTOLMHA, CTUMYJIUPYIOUIETO COKpAllleHUEe MEPUTYOYIISIPHBIX
MUOHUJHBIX KJIETOK U3BUTBIX CEMEHHBIX KaHAJIbLEB, HHTEPJICHKUH- 1, NEHCTBYOIIUI
Kak (pakTop pocTa Ha CepMaTOrOHUM Tuma B.

Bomnpoc 81.
Cnepmarorenes n oBorenes3. CpaBHUTENbHAS XapaKTEPUCTHKA.
Otser.

CnepmaToreHe3 -  Hayajlo  HHJIUBUAYAJIBHOTO  pa3BUTHS  (IpOreHe3);
XapakTepu3yercs CcTagusMu: 1) pa3sMHOXKEHUE - MUTOTHYECKOE JEJIEHUE KIIETOK
CIEPMATOrOHMI, PACIOJArarolIMXCsl B CTEHKE W3BUTOTO CEMEHHOIO KaHalblla Ha
nepudepun okoso 0OazanbHOW MeMOpaHbl; NPEACTABIAIOT COOOM CTBOJIOBBIE U
MOJTyCTBOJIOBBIE KJIETKHU: T A - TEMHBIE (CTBOJIOBBIE) U CBETJIbIE (IIOJIyCTBOJIOBBIE),
tunt B; 2) poct - cnepMaroroHuid auQQepeHuupyroTcs B CHEpP-MaTOLMTHI 1-TO
NOpsJIKa, YBEIUYUBAIOTCS B 00BEME M BCTYNAIOT B MEpPBOE JIEJIEHUE Meio3a
(penykimoHHOEe  JelieHWe); 3)  CO3peBaHME -  XapaKTepu3yercss  JABYyMs
PEAYKIIMOHHBIMU JIETICHUSIMU: TIPU TIEPBOM JIEJIEHUHU CIIEPMATOLIMT NEPBOr0 MOPsIKa
JIAaeT JiBa CIIEpMaTOIMTa BTOPOrO MOPSAKA; IPU BTOPOM U3 JIBYX CIIEPMATOIUTOB 2-
ro mopsaka oOpa3yrTcs 4eThIpe crnepMmaTuibl, 4) GopMHpoBaHUE - CIIEPMATHIbI
MPEBPAILAIOTCS B CIEPMATO30U/IbI.

OBoreHe3 OTIUYAETCS OT CIIEPMATOTCHE3a PSAJIOM OCOOCHHOCTEH M MPOXOAUT B TPH
CTaJUU:

Pazmuoxenus, pocra, co3peBanus. llepBas craguss — mnepuoa PpPa3MHOKEHUS
OOTOHMEB — OCYIIECTBISICTCSA B TEPUOA BHYTPUYTPOOHOTO pa3BUTHA, a Yy
HEKOTOPBIX BUJOB MJIEKONMMUTAIOIIMX U B IEPBbIE MECALBI MOCTHATAIBHOM KU3HH,
KOT/Ia B SIMYHHUKE 3apOJIbIIlIa TPOUCXOJUT JIeJIEHUE OOTOHWEB M (hopMuUpOBaHHE
nepBUYHBIX (HOIUTHUKYIOB. [lepron pa3MHOKEHUS 3aBEPIIACTCS BCTYIJICHUEM KIICTKH
B M€ii03, - HadasioM IudepeHIMpoBKH B OBOIUT 1-ro mopsigka. MeioTtnyeckoe
JIeJICHNEe OCTaHABJIMBAETCS B Mpodase, M HA dTOM CTaIUU KJIETKHU COXPAHSIOTCS 10
IIEPUO/IA MOJIOBOTO CO3PEBAHUS OPTaHU3MA.

Bropas cramus — mepuoj pocta — NpOTeKaeT B (DYHKUHMOHHPYIOIIEM 3PEIOM
AUYHUKE (IIOCJIE IIOJIOBOIO CO3pPEBAaHMSI JEBOYKM) M COCTOMT B IPEBpPALICHUU
oBolUTa 1-ro MopsaKa MEPBUYHOrO (OJUIMKYJA B OBOLUT 1-TO MOpsiiKa B 3pesioMm
domnukyne. B snpe pacTymiero oBouMTa MPOUCXOAST KOHBIOTALUA XPOMOCOM U
oOpa3oBaHUE TETPaj, a B UX [UTOIJIA3ME HAaKAIUIMBAIOTCS JKEJITOUYHbIE BKIIFOUCHHUS.

Tpetbst (mocneaHssl) cTagusi — MEPHUOJ CO3PEBAHUS — HAYMHAETCS 00pa30oBaHUEM
OBOLIMTA 2-TO TOpAJIKA M 3aBEPIIACTCS BBIXOJOM €ro M3 SIMYHUKA B PE3ysbTare



oByssinuu. [lepuon co3peBaHusl, Kak U BO BpEMs CIEPMATOTCHE3d, BKIIOYAET JIBA
JeJIeHHs], TIPUYeM BTOpPOE CJEeNyeT 3a MEpPBbIM 0€3 MHTEPKHUHE3a, YTO MPUBOAUT K
YMEHBILICHUIO (PEeNyKIMH) YHCIa XPOMOCOM BJBO€, W HAOOpP HX CTAHOBHUTCS
rarionHeIM. [Ipu nepBoM AesieHnH cO3peBaHUsl OBOLMUT |-ro mopsiika AenuTcs, B
pe3ynpTaTe yero oOpa3yroTcsl OBOIUT 2-TO MOpsSAKAa M HEOOJBIIOE PEeIyKIIMOHHOE
Tenbie. OBOUUT 2-r0 MopsiKa NOJy4aeT MOYTH BCIO MAacCy HaKOIUIEHHOTO JKEJITKa U
MO3TOMY OCTAeTCs CTOJIb XK€ KPYIHBIM MO 00beMy, KaKk W OBOLMUT 1-TO mopsaka.
Penykimonnoe ke Tenblie MPEACTaBIseT COO0M MENKyI0 KIETKY C HeOOJbIINM
KOJIMYECTBOM LUTOILIA3MBI, MOIYYAIOIIYIO 10 OJHOW AUane XpOMOCOM OT KaKIOU
TeTpanapl sapa oBouurta l-ro mopsiaka. Ilpu BTOpOM JAeneHUM CO3pEBaHUs B
pe3ynbTaTe ACJICHUs OBOLIUTA 2-TO MOPsAKa 00pa3yroTcs OJHA SHIEKIIETKa U BTOPOE
peayKLIHMOHHOE Telblle. [lepBoe peqyKIMOHHOE TEJbLE MHOTIA TOXKE JIETIUTCS Ha JBE
OJIMHAKOBbIE MEJIKME KJIETKU. B pesynbrare sTux mpeoOpa3zoBaHuil oBouurta 1-T0
nopsiika 00pa3yloTcs OJHAa SAWIEKIeTKa M JBa WM TPU PEIYKIUOHHBIX (T.H.
MOJISIPHBIX ) TEJbIIA.

['OHOLWTBI, MUTPUPYIOIIME M3 IEPBUYHOM OIKTOAEPMBI 4YEpPE3 DHTOAECPMY
JKEITOYHOTO MEIIKa B TIOJIOBBIE BallUKU, TPAHCHOPMUPYIOTCS TIPHU  IOJOBOM
nuddepeHupoBKe TOHAl B OOTOHUU B sinyHUKax. [lo Mepe nmpoxoxaeHus nepuoaa
Pa3MHOXKEHUS, IOCJIE€ MHOTOKPAaTHOTO MAEJEHUS MHUTO30M OOTOHHHM BCTYNAKOT B
cienyrouuit dtan qudepeHIupoBKUA MOJIOBON KIETKH — OOUUT 1-ro mopsiika, B
KOTOPOM TPOUCXOJST BaKHbIE OHUOJOTHYECKUE SBICHUS, ClenuPuUecKkue s
MOJIOBBIX KJIETOK — KOHBIOTallMs TOMOJIOTMYECKUX POJUTEIBCKUX XPOMOCOM U
KPOCCUHIOBEp — OOMEH YydYacTKaMHU MEXIYy XPOMOCOMaMHU. OTH MPOLECCHI
IMPOUCXOMAT B OOIMTaxX 1-ro mopsiaka, Haxonsdmuxcs B npodase | genenus: meitosa.
B omnnume oT cnepmaroreHe3a MpOXO0XKACHUE OOUMTaMu |-To TopsiiKa CTaauid
npoda3bl 1 meio3a y OOJbUIMHCTBA BHUJIOB MIJIEKONMMUTAIOLUIMX WU YEJIOBEKAa HMEET
MECTO B aHTeHaTalbHOM mnepuoje. [1om00HO comMaTHUeCKUM KIIETKaM, FOHOLMUTHI,
OOTOHUU U OOLUTHI 1-TO mopsika Ha cTaausax rnpodassl I geneHus Meio3a coaepxar
JTUTTOUAHBIN Habop XxpomocoMm. OOroHus MpeBpallaeTcs B OOUUT 1-To mopsiaka ¢
MOMEHTA, KOT/1a OHA 3aKaHYMBAET MEPHUOJI PA3MHOKEHHUS U BXOJUT B IEPUOJ MAJIOTO
pocrTa.

Mopdomornueckne nepecTpoikn XpOMOCOM | SIIEP B OOIUTAX MIPH UX MEPEXOAe OT
onHOM cramum mipodasbl | AeneHus Meo3a B IPYryr0 aHAJIOTHYHBI TPUBEACHHBIM
JUTSL CTIEPMATOITMTOB. B OT/IMUME OT CliepMaTONUTOB Ha CTAUW JTUILIOTEHBI OOIIUTHI
B JUIUIOTEHE BOBJIEKaloTcsa B (opmupoBaHue ¢dommukyna. MIMEHHO mocie 3Toi
ctaauu mpodaszpl | meneHus Melo3a OOMMTHI yYacTBYIOT B ITOCJIEIOBATEIIBHBIX
CTaausIX pa3BUTUSA GoTMKYIOB. OOLUTHI B IUIUIOTCHE, 3aKITFOYCHHBIC B TIEPBUYHBIC
(b OJUTUKYJITBI, COCTABIISIIOT ITYJI TIOJIOBBIX KJIETOK, U3 KOTOPOTO HEMPEPHIBHO YaCTh UX
BCTyNaeT B MEPHOJ OOJBIIOTO pocTa. B oonuTax, MOKMHYBIIUX MYJ TEPBUYHBIX
(GOJUTUKYJIOB M BCTYNMUBIIUX B TMEPUOJ OOJBIIOTO POCTa, MPOUCXOAUT AKTHUBHBIM
cunte3 p- U u-PHK u Genka, MCMOMB3YIOMUXCS HE TOJBKO JUIsl POCTa OOILMUTA, HO
TJIaBHBIM 00pa3oM Ha TEPBBIX ATamax pa3BUTHS JapoOsiierocs sMOpuoHa. Jlumib
HEKOTOpbIE W3 BCTYNHBIIMX B POCT OOLUUTOB U (POJUITMKYJIIOB JOCTHTAIOT
MPEOBYJISITOPHOTO pa3Mepa, CO3PEBAIOT U BCTYMAIOT B MeTadazy BTOPOro JEICHHUS
CO3pEBaHUS U MOTYT OBITh OTIOJIOTBOPEHBI.

Cl/lTyaHI/IOHHBIe 3aJlaYM 1JI IPOXOKACHUSA IlpOMG)KyTO‘lHOﬁ arrecranun



3agaua 1.

Ha 3aHSTHM CTYIEHT paccMaTpuBAET MUKPOIIPENApAT oA MUKPOCKOIIOM C
yBelInueHneM o0bekTrBa B 40 pa3 u okyisipa B 15 pa3. Bo ckoibko pa3 BUAMMOE
U300paKeHHe CTPYKTYp OOJIbIIIE UCTUHHOTO?

Otsert: 600 pa3

3amaua 2.

[Tpu ucciieroBaHNN Pa3INYHBIX KJICTOK MOJ 3JIEKTPOHHBIM MHUKPOCKOIIOM OBLITO
0OHapy’KEHO, YTO OJITHU KJICTKH Ha MIOBEPXHOCTH UMCIOT CIMHUYHBIC
MHUKPOBOPCHHKH, JIPyrue — MIETOYHYIO KaeMKy. Kakoe MOXHO caenarth
3aKJTFOYCHUE O (DYHKIIMH 3TUX KICTOK?

OtBet: Knetku, nmeromue meETouHyo KaéMKy, 00j1ee aKTUBHO TPAHCIIOPTUPYIOT
BEIIIECTBA Yepe3 alluKaIbHYIO IOBEPXHOCTb.

3anmada 3.

B o6nactu 3aXKUBJIEHMS paHbl UCCIIEI0OBATENb OOHAPYKUJI BOJIOKHA U3 Oelika
KoJIJIareHa U 060JIbII0e KOJIMYECTBO KIIETOK C JIN30COMaMH U (parocoMamu.
Mo>KHO 7T Ha OCHOBaHUH ATOTO HAOIIOICHUS ClIeJaTh BHIBOJ, YTO 3TH KIETKU
Y4acTBYIOT B 00pa30BaHUH KOJJIAT€HOBBIX BOJIOKOH?

Otser: Her.

3angauya 4.

B numdaruueckom y3ne, rae o0pa3yroTcs aHTUTENA, BBISIBJICHBI KJIIETKH C
OOJBIIIMM YHCIIOM CBOOOIHBIX PHOOCOM, KJIIETKH C MHOTOYHUCIICHHBIMU
JIM30COMAaMH, KJIETKU C CUWIBHO PAa3BUTOU IPaHYJIIPHOU 3HAOIUIA3MAaTUYECKOU
ceThto. Unucno Kakux KJIETOK PE3KO YBEIIMUUTCS B y3JI€ B CIy4ae MOBBILICHUS B
KPOBU UMMYHHBIX O€JIKOB — aHTUTEN?

Otget: Uncno kineTok ¢ cuiibHO pazsuToit rp. J1IC.

3amada 5.

CyneGHas KcniepTH3a Ma3Ka KpOBHU OMpeennia, YTO KPOBb MpHHAJJIeKaIa
xeHmuHe. [lo kakum nmpu3HakaMm ObLIO CAENaHO 3aKI0YeHHE?

Otger: [lo Hanmnuuio «6apabaHHON MATOYKW» B ApaXx JEHKOIUTOB.

3amauya 6.

Ko>xa Ha 1alOHHON MOBEPXHOCTU KUCTH U BOJIOCUCTOW YaCTH TOJIOBBI IIOKPBITA
MHOT'OCJIOMHBIM OPOTOBEBAOIIUM AMHUTENNEM. Kakux pa3inuuii B CTpOCHUU
ATOTO AMUTENUA CIEAYeT OKUIaTh U noueMy? HaiiTu ux B nmpenaparax.

OtBet: B K0k€ BOJOCHCTON YaCTH TOJIOBBI HET OJIECTSIIETO CII0S, TIJI0XO0 Pa3BUT
3€pPHUCTBIN, TOHKUKA POrOBOU CIIOH.

3amaua 7.

B npenapare xene3sl BUIHO, YTO €€ CEKPETOPHBIN OTAEN COCTOUT U3 HECKOJIBKHUX
CJIOEB KJIETOK, B KOTOPBIX 10 MEpE yAaJeHUs OT 0a3aibHOM MeMOpaHbl
IIOCJIEIOBATEIBHO NMPOUCXOAAT HAKOIUIEHHE CEKPETa, CMOPILIMBAHUE SAEP U
paspyiieHue kineTok. Kakoi TN cekperuu XapakTepeH AJIsd dTOU JKele3bl?
OtBeT: ['0JTOKpUHOBBIN TUIT CEKPELIUH.



3amaua &.

AHanu3 KpoBH MaIMEHTa MMOCJIe OCTPON KPOBOIIOTEPH MTOKa3al HU3KUH YPOBCHb
TeMOIJIOOMHA, YBEITMICHHUE YKCIIA PETUKYIIOIUTOB, CABUT JICHKOIIMTAPHOU
dbopmyIsl BieBo. UeM 00yCIOBIICH HU3KUM TTOKa3aTeb reMorioonna? Kakwue
JICHKOIIMUTapHBIC TEMOIIOITHICCKUE KIICTKH Oy TyT BHJIHBI B 3TOM CIydac B Ma3Ke
KpoBU?

OtBet: Huskuii ypoBeHb reMorio0rHa 00yCIIOBIICH MOTEPEN SPUTPOIIUTOB.
FOHbIe 1 ajouKosAepHbIC (HOPMBI JICHKOITUTOB.

3agaya 9.

[Ipu moacyeTe JerKonuTapHoi (HOpMYJIbl B Ma3Ke KPOBU B3POCIIOTO YEJIOBEKa
O0OHapyXeHBI JICUKOIUTHI C Pe3KO 0a30(pUIBLHBIM OKPYTJILIM SIPOM, BOKPYT
KOTOPOTO UMEETCs Y3KHI 0000K CBETJIO-TOyOOM IUTOIIa3Mbl. X
OTHOCHUTENIbHOE Komrn4ecTBO cocTaBuiio 40%. Kakue 310 popMeHHBIE JIEMEHTHI?
COOTBETCTBYET JIN HOPME UX YUCIO?

OtBet: 910 MUMPOIUTHL. X KOJIMYECTBO MOBBILLIEHO.

3anmauda 10.

[Ipu anannse KpoBU OOHAPYKEHO

63 % netpoduion, 9 % r03un0dU0B,22 % MUMOOUUTOB U 6 % MOHOILIMTOB.
CooTBeTCTBYET JI HOpMeE JielikouuTapHas popmyna? Eciu HET, TO KaKOBbI
BO3MOYKHBIE IPUYUHBI €€ U3MEHEHUS?

Ortsert: JlelikonuTapHas (opMysia HOpME HE COOTBETCTBYET U MMOKa3bIBAET
MOBBILICHHOE KOJIMYECTBO 303MHO(PUIIOB. BO3MOXKHBIE TPUUMHBI 303UHOPUITNU:
AJJIEPTUYECKHE PEAaKIK WK NTapa3uTapHas HHBa3Usl.

3agaua 11.

[Ipu noacyete TEUKOUUTAPHON (POPMYIIBI B Ma3Ke KPOBU B3POCIIOTO YEJIOBEKA
oOHapyxkeHO 5 % JEUKOIUTOB ¢ O0OOBUIHBIM SPOM U CBETJION IIUTOTLIA3MOM,
coJieprKalllell e1Ba pa3auunuMble OKCUPHIbHBIE Tpanybl. [loxoxue Ha HUX
JIEUKOLUTBI, HO C MAJIOYKOBUIHBIM siipoM cocTaBuiu 10 %, a ¢
CErMEHTUPOBaHHBIM siipoM — 45 %. Kakue 3710 nefikonutei? COOTBETCTBYET JIN
HOpMe UX unciio? Kak B KJIMHUKE Ha3bIBaeTCs MOJJOOHOE COOTHOIICHHE TUIIOB
JTAHHBIX KJIETOK?

OtBet: OnucaHbl IOHBbIE TATOYKOSIIEP -HbIE U CErMEHTHOSAEPHBIE HEUTPODUIIBI.
CopeprkaHre HEe COOTBETCTBYET HOPME — «CIBUT JIEHKOIIUTAPHOU (POPMYIIBI
BJIEBOY.

3agaua 12.
Jlan npenapat ppIXJIOW COEAUHUTEIIBHON TKaHU, OKPAIIIEHHBIA T€MaTOKCUIIMHOM
¥ D03UHOM, B KOTOPOM XOPOIIIO BHUJIHBI:

a) OKpyrJjas KJeTka ¢ 6a30(puiIbHOM 3epHUCTOCTHIO B IUTOILIA3ME,

0) OKpyIJIbIe KJIETKU ¢ 0a30(pUIbHON TOMOT€HHON UTOIIA3MOM U CBETIIBIM
"IBOpUKOM" OKOJIO si/ipa,

B) YIUIOIIEHHbBIE KJIETKH C MEHEE BhIpaKeHHOU 0a3zodunueit uromiasmsl. Kakue
U3 MEePEUYUCIICHHBIX KJIETOK OTHOCATCS K (prubpobnactuyeckomy psany? HazoBute
WX PA3HOBHUJIHOCTH.

OtBet: Onucanbl 1a0pOIUT, TIa3MouuT U pudpouut. K pubpodbnactuueckomy



pAy OTHOCUTCSI (hUOPOITUT.

3amaua 13.

3Hast XUMHYECKHUI COCTaB MEXKJIETOYHOTO BEIIECTBA COEIUHUTEILHON TKAaHU U
Ha0JI0/1a51 OBICTPOE pa3BUTHE OTEKA ITOCIIC YKYCOB KPOBOCOCYIITUX HACEKOMBIX,
BBIICIISIONTUX TIPH YKyCEe THATYPOHHUIA3y, JNaiTe OOBSICHCHHE dTOMY
HaOJII0IEHUIO.

OtBeT: ['manypoHugasa CrocoOCTBYET OTINEIICHHIO BOJIBI OT THATYPOHOBOM
KHCIIOTBI ¥ HaKOIUICHHIO BOJBI B TKAHIX (OTCK).

3amaua 14.

[Ipu 1ydyeBOM MOpaKeHUH OOJIBIIE BCETO CTPaAaloT (PYHKIIMH KPACHOTO KOCTHOTO
MO3Ta, KeIyI0YHO-KUIIIEYHOT'0 TpaKTa M MOJIOBBIX Xkene3. Kakue
MOpGhoIornYecKrue 0COOCHHOCTH COJIMIKAIOT 3TH OpraHbl B OTHOIIICHUH
YyBCTBUTEJIHLHOCTH K paguanun?

Otger: IlepeuncieHHble OpraHbl COJIEPKAT aKTUBHO JEISAITUECS KICTKHU,
HanOoJiee MOABEPKEHHBIE JIyYEBOMY MTOPAKECHUIO.

3anaua 15.

Ha snexTpoHHBIX MEKpO(OTOTpadusix MONEPEK CPe3aHHBIX MBIMICYHBIX
BOJIOKOH BHJIHBI YYaCTKH, TJI€ BOKPYT OJIHOTO TOJICTOTO MHO(IMIaMEHTA
pacroyiaraeTcsi 1ecTb TOHKUX. B o0iacTu kakoro nucka MUO(GUOPUILT MPOIIes
pazpes?

Otsert: B o6mactu nepudepun A aucka.

3amaua 16.

Ha onHo# anexTpoHHO#M MUKpOodoTOrpaduu ydacTka MmonepeuHonoiocaToro
MBIIIEYHOTO BOJIOKHA IEMOHCTPUPYETCS CIEAYIOLIasi KApTUHA: TOHKHE
MUO(pUIAMEHTHI HACTOJIBKO 3aX0AT B A-TUCK, YTO [-n11cku enBa
oOHapy>KHBalOTCA B capkoMepax; Ha apyroi ororpadun B capkoMepax BUIHBI
JOBOJIHO MIHpOKUe 1-nucku. O0bsICHUTE PYHKIIMOHAIIBHOE COCTOSIHUE
MBIIIEYHBIX BOJIOKOH Ha 00enx (hoTorpadusix.

OtBet: Ha nepBoii a5ekTpoHHOM MUKpodoTOorpaduu capkomep — npu
COKpAIllEHUH, HA BTOPON — MPU pacciabIeHUU MBIILIEYHOTO BOJIOKHA.

3amaua 17.

HccnenoBanu Tpu npernapara sMgHUKa yesnoBeka. Ha mepBoM B KOpKOBOM
BEILECTBE BUIHBI IPUMOPANAIIBHBIE, IEPBUYHBIE U MHOTO aTPE3UPYIOLIUX
¢domnukynoB. Ha BTopom, kpoMe yKazaHHBIX CTPYKTYD, - BTOPUYHBIC U
TpeTuuyHbIe (3penbie) GoINKyIbl. B TpeTheM npenapare 0TMEYEHO Majioe
KOJIMYECTBO (POJUTMKYIIOB (IPUMOPAUAIbHBIX, IEPBUYHBIX, BTOPUYHBIX),
MaccoBas UX aTpe3usi, pa3BUTUE COCIMHUTEIBHOM TKaHU. J[J11 KakuxX BO3PaCTHBIX
NEPUOOB XapaKTepHa KaXKaas U3 MepeuHrCICHHbIX KApTUH CTPOEHUS OpraHa?
OTBeT: Ha IepBOM IpenapaTe sIMYHUK [0 [T0JIOBOTO CO3PEBAHUS; HA BTOPOM —
SUYHUK KCHILMHBI B PENPOLYKTUBHOM BO3pacTe; HA TPETHEM —
IPEKINMAKTEPUUYECKOM MIEPUOJE.



3amaua 18.

ITpu nccnenoBanuy, Ha NPOTSHKEHUM LTUKJIA COAEPkKAHUS B KPOBU
runo(u3apHeIX TOHAJIOTPONMHOB YCTAHOBJICHA MOCTOSHHO BBICOKAs
KOHIIEHTpaIusl (OJUTMKYJIOCTUMYJIMPYIONIEr0 TOPMOHA U OYCHb HU3KAs -
JIOTEMHU3UPYIOLIEro ropMoHa. Kakue ciBUru B 0BapuaibHO-MEHCTPYAIbHOM
mukiae OyayT umeTh Mecto? Kakoit ropMoH OynieT BhIpaOaThIBaThCS B THUHUKE
U KaKle 0COOCHHOCTH CTPOCHHUS ISl HETO XapaKTepHBbI?

Otset: Llukn anoBynsaTOpHBINA. B sruHmke OyayT BRIpaOaThIBaTHCS 3CTPOTEHBI.
Oco0eHHOCTH CTPOEHHMSI: HATMYUE IPUMOPIUAIbHBIX IEPBUYHBIX, BTOPUYHBIX U
MHOT'0 aTPETUYECKUX (POJUTUKYJIIOB.

3amaua 19.

Ha ¢ororpaduu npencraBieHsl 1Ba MOUYEUHBIX TEIbIA. Y OJHOTO - IPUHOCAIIUE
Y BBIHOCSIIIIME apTEPUOJIbI COCYUCTOrO KITyOOUKa MMEIOT OIMHAKOBBIN pa3Mep, y
JIPYroro - NpuHOCSINAs apTepuoia 3aMeTHO Oouiblile, 4eM BhIHOCAMAsA. K
KaKuM He(poHaM OTHOCATCS JaHHbIE ovyeuHble Tenbla? Kakoil u3 HedhpoHOB
oOpazyet 0oJbIe MOUH?

OtBert: 1-b1il HE()POH FOKCTaMETYIUIPHBIH,

2 - kopTukanbHbId. KopTukansHeiii HepoH o0pa3yeT OOIbIIe MOYH.

3agaua 20.

Bpauu yctaHoBHIIH, 9TO Y OOJIBHOTO B pe3yibTaTe 3a00JIEBaHHSA IOYEK
MOAHSIOCH 001IIee KPOBSHOE AaBjieHUe - "modeuHas runeptonus’. C
HapYIICHUEM KaKUX CTPYKTYpP MOYEK MOKHO CBSI3aTh 3TO OCJIOKHEHHUE?
Otget: C HapylI€HUEM FOKCTArJIOHYJIIPHOTO KOMILIIEKCA.

3agaua 21.

B ananuze Mouyu 00JHOTO OTMEYEHO MPUCYTCTBUE 3PUTPOLIUTOB.
OO0cnenoBaHre MOYEBBIBOIAIIMX MTyTEH HE BBISIBUIIO B HUX KPOBOTeUeHUS. B
pe3ynbTaTe HapyLIEHUsS KaKUX OTIAEIOB HE(PPOHOB B MOYE MOIJIM TMOSIBUTHCS
SPUTPOLIUTHI?

OtBet: Hapyiienue GpuabTpaliioHHOTO 0apbepa B MOYECYHOM TEJbIIE.

3amaua 22.

[Tpu ananm3e Moun OOJIBLHOTO B HEl OOHApYKEeH caxap. Mody aJis aHanm3a
Opanu yTpom Haromiak. B kakux otaenax He()pOHOB MOXKHO MPEIOIaraTh
HapylieHue B 3ToM cirydae? Kakue cTpyKTyphl KJIETOK 3THX OT/EIOB
nocTpajaanu?

Otger: [locTpanana méroyHas KaéMKa MUTEIUOIUTOB MPOKCHMATBHBIX
W3BUTHIX KaHAJIBIICB.

3amaua 23.

[Ton nmeiicTBUeM yibTpadUOJIETOBBIX JIydel OOJbIas 4acTh KOKU €BPOIICHIIEB
npuoOpeTaeT KopuyHeBbI 1BeT. [Ipu mpekpaiienuu neicTBus yapTpaduoiera
OHa Yepe3 HEKOTOPOE BPEMS CBETJIEET, 32 HUCKIIOUYEHHEM OINPEIECICHHBIX
Y4acTKOB (BOKPYI' COCKa IpYIHOM >KeJe3bl, MOIIOHKHU U Ap.). OT 4ero 3aBUCUT
U3MEHSEMBIN Npu  ynbTpadroneToBoM o0ayuyeHun uBeT koxu? Kakue kietku
NPUHUMAIOT B 3TOM y4yactue?



OtBet: U3MeHsieMblil [IBET KOXKH MPHU yIbTPa()UOIETOBOM O0JIYUEHUH 3aBUCUT OT
MEJIaHOIIMTOB AIUJEPMHICA, HEU3MEHAEMbIN I[BET — OT MEJIAHOIIUTOB JIEPM.

3anaua 24.

Kakoli yuacTOK KOKH HY>KHO B35Th UCCIIEZIOBATEIIO, YTOOBI U3YUUThH JKEJIE3bI C
anOKPUHOBOMW U TOJIOKPUHOBOM cekpeunei? Kakue Mopdosiornueckue npusHaku
XapaKTEPHbI AJI 3TUX Kele3?

Otset: HanmpuMmep, Ko’a MOAMBIIICYHONW BIAAUHBI. ATTOKPUHOBBIE KEIE3bI —
IIOTOBBIE JKeEJE3bl: IPOCThIE, HEPA3BIIETICHHbIE, TPyOUaThie. ['0JOKpUHOBBIE
JKeJe3bl — CaJbHbIC JKEJIE3bl: POCTHIE, pa3BETICHHbIE, alibBEONIsIpHbIe. O0a THma
KeJIe3 aCCOLMMPOBAHBI C BOJOCSIHBIM (POJIITUKYJIOM.

3agaua 25.

OObeM JIETKUX PU BbII0XE YMEHBILIAETCS, B PE3YJIbTATE YETO0 OHU
O0CBOOOXKIAIOTCS OT BO31yXa, HacklleHHOro CO. OOBsACHUTE, KAKUE CTPYKTYPbI
MEKaIIbBEOJIIPHBIX NIEPETOPOAOK JIETKUX NPUHUMAIOT AKTUBHOE YYaCTHE B
YMEHBIIEHUU 00BEMA ATbBEOJT JIETKUX.

OTtBeT: DnacTUYecKue BOJIOKHA

3anaua 26.

VY 6071pHOT0 OPOHXHATLHON aCTMOM BpEMEHAMH BO3HHMKAIOT IPHUCTYIIBI
YAYIIbSl BCJIEACTBUE CHIIBHOTO CXKATHs, TJIABHBIM 00pa30M, MEITKUX OpOHXOB.
Kakue cTpykTypHBIE 3JIEMEHTHI OpOHXOB 00yClaBIUBAIOT uX crna3m? [louemy
CHWJIbHEE JIPYTUX CKUMAIOTCS UMEHHO MEJIKue OpoHXu?

OtBet: Cniazm OpOHXOB 00YyCIIaBIMBAET COKPAIEHUE TJIAJKUX MBIIII MBIIICYHON
TJIACTUHBI CIM3UCTON. B Menkux OpoHXax MblllIeuHas MIaCTHHA CHIIBHO Pa3BUTA,
(bubOpo3HO-XpsiIIeBas 000JI09Ka OTCYTCTBYET.

3anaua 27.

[Ipn MHKpPOCKONHMYECKOM aHaJu3€ ydacTKa CTEHKHM HM3BHTOIO CEMEHHOIO
KaHaJIblIa OTMEYEHO Mpeo0IalaHie B COCTABE CIIEPMATOT€HHOIO SITUTEHS
criepMaTH/i, MOSIBJIEHUE B IPOCBETE KaHANbIla 3pENbIX crepMaro3ouioB. Jis
KaKoro Inepuoja CliepMaToreHes3a XapakTepHa Takasi KapTuHa?

Otger: s nepuoaa popmupoBaHusi.

3amaua 28.

B npenapate nedeHp 4enoBeKa MeXAy renaTOLUUTaMH  BHIHBI CHHYCOUIHBIE
Kanmwuisipsl. Kakue elne KIeTKH, KpoMe 3HIOTEIHAIBHBIX, MOXKHO BUJIETH B
o0nactu cUHycouIHOTo Kanwusipa? OObsICHUTE, IO KaKUM MPU3HAKAM UX
MOYHO pa3anyaTh?

Otsert: Kiterku Kyndepa (neuénounsie Makpodarm) — OTpOCTYATHIE KIETKH
PaCoIOkKEHBI MEXKIY SHIOTEIUOIUTAMHU.

3amaua 29

S noBUTHIE BEllleCTBA, BCACHIBAEMbIE B TOHKOM KHIIIKE, MO MOPTATBHON CUCTEME
MIPUHOCSTCS KPOBBIO B IIeueHb. Kakue oT/enbl MeYeHOUHbIX JT0JIeK OyayT
CTpajaTh B MEPBYIO OUEPEIb?.

OtBert: B kmaccudecknx qoiibKax B MEPBYIO 04epeib OyayT cTpagaTh



HCpI/I(i)epI/I‘ICCKI/Ie OTACJbI, B IOPTAJIbHBIX AOJbKAX — HEHTPAJIbHEBIC.

3anayga 30.

[TpuHLIMI ASHCTBHS CIyXOBOTO armapara OCHOBaH Ha YCHJIGHUU KOJIeOaHHit
sHA0MMM)BI IepenoHyaToro jJabupuHTa. B kakux ciydasx 3(QexTuBHO
IPUMEHEHHE CIyXOBOTO alaparta: a) Mpy NOBPEXACHUU CIIyXOBOTO HEpBa, 0)
U MOBPEKICHUH CUCTEMBI CIIyXOBBIX KOCTOYEK, B) MpU TpaBMe OapabaHHOMN
NIEPETIOHKH, T) MPU TOBPEXKACHUU PELENTOPHBIX KIETOK?

Ortsert: IIpumMenenue ciyxoBoro amnmnapara 3p(HEeKTUBHO IPU MOBPEKACHUN
CIIyXOBBIX KOCTOYEK U MpU TpaBMe OapabaHHOH MEepPEeToHKH.

3amaua 31.

[Tpu HeKOTOpBIX 3a00J€BaHUAX cepAlla HAOIIOJAI0T BEHO3HBIN 3aCTOW KPOBH,
YTO MPUBOJAUT K YXYALIEHUIO TPOGUKU U TKAHEBOTO JbIXaHHs opraHoB. Kakue
OTJIEbl MEYEHOUYHBIX JOJIEK OyAYT CTpaAaTh B 3TUX YCJIOBHSX B EPBYIO
ouepenn?

OtBet: B knaccuueckux 0bKax B IEPBYIO O4Yepelb OyIyT CTpagaTh
LHEHTPAJIbHbBIE OTJIENbI, B MOPTAIBHBIX TOJIbKaX — MepupepruIecKue.

3agauga 32.

B mukponpenapare CTEeHKH MUIIEBOJIa OOHAPYKEHbI JBa TUIa xkene3. OnHa
rpynna »xeJje3 BbIJCISET CEKPET CIM3UCTOTO XapaKkTepa, Ipyras B CBOEM COCTaBe
UMEET KJICTKH, BBIJCTSIONINE OCIKOBBIN cekpeT. HazoBuTe 3TH *kKejae3bl U
000JI0YKH, B KOTOPBIX OHU PACIIOJIararoTCs.

OrtBet: CoOcTBEeHHBIE Kelie3nl. Pacmonararorcs B MOACIU3UCTON OCHOBE
MMUIIEBO/IA.

3anmada 33.

Cpenu cTyJeHTOB BO3HUK CIIOP O TOM, B KaKOM 00OJIOYKE >KeTyJKa
pacnosiaratorcs xene3bl. OIUH CTyIeHT yTBEPXKJajl, YTO B CIM3HCTOU
000JI04Ke, APYTrOoM - B MOJCIU3UCTOM, TPETUH - B TOW U Apyroi odbonouke. Kto
U3 HUX NpaB?

Otser: B cnu3ucToil.

3amaua 34.

[Tpy MUKPOCKOTTMYECKOM M3yUYCHUH KOPBI HA/IMOYEUYHUKA, KOTOpas Oblia
MOJIyY€HA OT AKCIEPUMEHTAIbHBIX )KUBOTHBIX, MOABEPIIINXCS ACHUCTBUIO
CTPECCOBBIX (PAaKTOPOB, BBISBICHO CHIKCHHE KOJTMYCSCTBA JTUTTHIHBIX
BKJIIOYEHHUM B KJIETKaX IMMYYKOBOW 30HBI, YMEHBIIICHHE YHCIIA TPaHyII
ButamuHa C (acKOpOMHOBOM KUCIOTHI). [Ipu 371€KTPOHHO-MHKPOCKOTTHYECKOM
HCCIICIOBAHUM B ATUX KJIETKaX OTMEUEHO MHTEHCUBHOE Pa3BUTHE
[ATOIJIA3MAaTHYECKON CETH, HAJIMUYWE MUTOXOHAPHUN C OOJIBIIINM YUCIOM
Be3UKyJ. UTO MOXKHO CKa3aTh 00 ypOBHE OMOCHMHTE3a TOPMOHOB KJIETKAMHU dTOMN
30HBI KOPBI HaAno4YeyHruka? Kakue 370 ropMOHBI?

OtBet: Bricokuii ypoBeHb OMOCHHTE3a TOPMOHOB B ITy4YKOBOM 30HE KOPHI
HAJIMOYCYHUKOB (TTFOKOKOPTHUKOU/IBI).



3amaua 35.

B nmpenapate muToBUIHOM Kene3bl (POJTUKYJIBI COAEpKAT MHOTO KOJIJIOU/a, B
pe3yabpTaTe Yero ux pasmMepsl yBelaudyeHbl. TupeonuTs! miuockue. Kakomy
(YHKIIMOHATBHOMY COCTOSIHUIO OpraHa COOTBETCTBYET TaKasi KapTuHa?

OtBeT: 'uno@yHKIMs IUTOBUTHOM KEJIE3BI.

3anaua 36.

B mensx u3ydeHusi peakTUBHOCTH JTUM(DATHUECKUX Y3JI0B KCIEPUMEHTATHBHOMY
KUBOTHOMY BBEIIM KPacHUTEINb (BUTAIBHBIN) B IPUHOCIINNA JTMM(ATUIECKUH
cocyn. B kakux kieTkax mum¢oysiia MOKHO OOHAPYKUTh YaCTUITBI KPACUTEIIS?
Kakue cTpyKTypbl CIIOCOOCTBYIOT 3a/I€pKAHHIO HHOPOIHBIX YACTHI] B
auMdoysie?

OtBet: Makpodaru

3anmada 37.

B skcriepuMeHTe OJHOM TPYyIIIE XKUBOTHBIX IMPOBEIHM KaCTPaLUIO, IPYyTOu -
tupeonPKTOMUI0. Kakue ageHouuTsl runopusza OyAyT NPEeMMYIIECTBEHHO
pearnpoBaTh Ha OIEpaluio B Kaxaou rpynmne? OObICHUTE NIPUUYUHY.
Otget: B nepBoii rpynne — roHagoTPOIIOLHUTHI,

2 — TUPEOTPONOIUTHI. [IpuHIIMT OTpHUIIaTEIHLHON OOPATHOM CBSI3H.

3agaua 38.

NudexmonHoe BocmaaeHUE BbI3bIBACT 3alIUTHBIE PEAKIIMA B PETHOHAPHBIX
TUM(}ATAYECKHX y371aX, B YUCJI€ KOTOPHIX MPOUCXOAUT YBEIUYCHUE KOJIUYECTBA
MJIa3MOIIMTOB B MO3TOBBIX TSDKax M CMHycax. Kakum 00pa3oM yBelInYnuBaeTCS
KOJIMYECTBO I1a3MouTOB? Kakyro poibs oHM UTparoT?

OtBet: AHTUTeH3aBUCUMas Tipodudeparus u auddepeHupoBKa
B-numdpouutos. CuHTE3 aHTUTET.

3anaua 39.

Ha snextponHoit MukpodoTtorpadur CTEHKU COCyAa BUIHBI SHJIOTEIUATLHBIC
KJIETKU. B 30HEe uX KOHTaKkTa OOHAPYKUBAIOTCA CTPOMHBIE (PUITAMEHTHI,
MPUKPEIIISIONIAECS C OAHOM CTOPOHBI K SHIOTEIIHNIO, a C IPYTOi, - K
KOJIJIar€HOBBIM BOJIOKHaM. bazaibHasi MeMOpaHa B JaHHOM COCYJIE He
BbIsBIIsieTCs. Kak HaszbpiBaercs Takoi cocyn?

Otser: JIumbaTtrueckuii Kanuuisp.

3agada 40.

Ha nmpenapare B 06;1actu apTepHOIOBEHYISIPHOTO aHACTOMO3a BUJICH COCY/I, BO
BHYTPEHHEH 000JI0YKE KOTOPOTO MPOJI0JIBHO PACTIONATAIOTCS TIaIKUE
MBIIIICYHBIC KJICTKH, 0Opa3yroniue Baauk. K KakoMy THITY OTHOCHUTCS 3TOT
aHACTOMO3 M KakKasi KpOBb (apTepHalibHas WM CMEIIaHHas) TI0 HeMy TpoTeKaeT?
OTtBeT: ApTEepHOBEHY/ISIPHBIA aHACTOMO3 THIIA 3aMBIKAFOIINX apTEPHUOI.
ApTepHalibHast KPOBb.

3amaua 41.
HccnenoBarenb B THCTOJOTHUECKUX TpernapaTax Ceje3¢HKH BBISBUI
MOBBIIIIEHHOE COJIepKaHUe Kee3a. UTo SBIIeTCST MCTOYHUKOM JKele3a B



cene3eHke? O 4eM CBUAETENIbCTBYET YBEIMUYECHHUE €0 COACPKaHUs?
OtBert: Pazpymaroniuecss 5puTpoIUTHI.

3amaua 42.

[Ipr rUmokcuM KapJAWOMHOLMTHI B TEPBYIO OYEPEb HCHBITHIBAIOT HEIOCTATOK
KHUCJIOPO/Ia, B TOM K€ CUTYyalluM KJIETKH NPOBOASIICH CUCTEMBI CTPANAAIOT
MeHbIIe. 3Hast MOP(HOJIIOTHIECKUE M THCTOXOMUYECKHE OCOOCHHOCTH TUTTUIHOU U
ATUITUYHON MBIIICYHON TKAHU CEPIIIa, JalTe 00OBICHEHUS dTOMY (aKTy.

OtBet: KapauomMuonuTsl — a3poOHbBIN TIIMKOIU3, KIETKH MPOBOSIIEH CUCTEMBI —
aHa’POOHBIN IIMKOJIU3.

3agauga 43.

V sKCNepUMEHTaIBHBIX MBIIIEH Cpa3y MOCJE POXKACHUA yaanuiu Tumyc. Kak
ATO OTPa3UTCS Ha UMMYHHBIX peaknusax? C kakumu GOpMEHHBIMU JIEMEHTaAMHU
KPOBH CBSI3aHbI 3T HAPYLICHUSA?

Otget: [loHMKEHHBINT UMMYHUTET. ITO CBSI3aHO C HEJJOCTATOYHBIM KOJIUYECTBOM
T-nmumdouuTos.

3amaya 44.

[Tpu mepecaike 4y)KepoaHONW TKAaHU B OPTaHU3ME PEIUIUEHTa BO3HHKAIOT
3alTUTHBIC PEaKIIMH, IPUBOAIINE K THOCTH TpaHCIuianTaTa. Kakue KieTku
YYacTBYIOT B pEaKIMAX OTTOpKEHUA? B Kakux opraHax peIUIIMEHTA U TJIe
00pa3yroTCs 3T KICTKU?

Otser: T-xumnepsl. [lepudepruueckre opranbl KPOBETBOPEHHSI, THMYC3aBUCUMBIC
30HBI.

3amaua 45.

[TpoBOAMIN MUKPOCKOTIMYECKUM aHAJIN3 JBYX OUOINTATOB KO KUCTH. B o1HOM
OBUIO OOHAPYXKEHO MATh YETKO BBIPAKEHHBIX CIIOEB AIUJIEPMUCA U MIPOCTHIE
JKEJIe3bl B IEpME; B JAPYTOM - SIMHUAECPMHUC ObLJT TOHKHUM, CIOMCTOCTH ClIabo
MpPOCIEXKUBAIACh, JIepMa COJEpKajla KOPHU BOJIOC, BOJIOCSHBIE JTYKOBULBI U
JIBa BUJA MPOCTHIX >kene3. Kakue ydacTKy KOKU MOJIBEPTIINCH aHANU3Y?
Kakux cBeneHult He XBaTaeT JJjIsl OMPENENICHUS JKeJie3 U YTOUHCHUS
MOpP(OIOTHYECKOro AUarHo3a OuonTaToB?

Otger: 1. Toncras xkoxa; 2. Tonkast koxa. MophoIOrHIecKuil THII Kelie3.

3anaua 46.

JIns1 n3y4eHus1 3alUTHBIX PEAKIMK B KPOBb SKCIIEPUMEHTATIbHOMY KUBOTHOMY
BBEJIM KOJUIOUJHYIO KpacKy. [ /1e B meYeHu MOKHO OOHAPY>KUTh YACTHUIIBI 3TOMN
Kpacku?

Otser: [IpoctpanctBo Jucce; kietku Kymndepa.

3amaua 47.

[Ipu obpazoBanun "Hajera" Ha sI3bIKE B CiIydasx 3a00JIeBaHMS
MUIIEBAPUTEIBHON CUCTEMBI Y OOJBHBIX HapyIaeTcs 4yBCTBO BKyca. C uem
3TO CBSA3AHO?

OtBert: PoroBbie yenryiiku MpUKPHIBAIOT BKYCOBBIE PELENTOPHI (OPOTOBEHUE
AIUTEINSA).



3amaua 48.

Nubekius Moun 6epeMEeHHON AKEHITMHBI HEMTOJIOBO3PEIIbIM MbIIIIAM BBI3bIBAET Y
HUX OypHOE co3peBaHre (HOUTUKYIOB SUYHUKA, YTO SBISACTCS KIMHHYECKUM
TECTOM Ha BhIsIBIIEHHE OepeMeHHOoCcTH. Kakoe 3TO BelIecTBO U IJie OHO
BbIpaOaTbIBaeTCA?

OtBet: XoproHn4Yecknii roHagoTponuH. O0pazyercs kieTkaMmu TpodoodiacTa.

3amaua 49.

B kpunTax TOHKOW KHIIKKA OOHApPYKHBAIOTCS KJIETKH, COJEpIKaIie
anuao(GUIbHbIE TPAaHYJIBI: a) B allMKAJIBHOM YacTH KJIeTOK 0) B Oa3albHOMU
gactu. Kak Ha3piBaroTcs 3T KiIeTKU? KakoBo ux QyHKIIMOHATBHOE 3HAYCHHE?
Otger: a) 3x30KkpuHHbIE KIeTkH [[anHeTa (cuHTe3 PepMEHTOB);

0) SHIOKPUHHBIC KJIETKH (PETrYJISAIUsI MOTOPUKH JKEIyI0YHO-KUIIIEUHOTO TPAKTa
U CEKPETOPHOM aKTUBHOCTH KEJIE3).

3agaua 50.

YenoBek cTal MI0X0 BUJIETh B CyMEPKAX, a IPU CBETE 3PEHUE MTOYTH HE
U3MEHUIIOCh. C KaKUMU CTPYKTYPHO-(PYHKIIMOHAIBHBIMU U3MEHEHUSAMH U KaKUX
PELENTOPHBIX 3JIEMEHTOB CETYATKU 3TO MOXKET OBITh CBSA3AHO?

OtBet: Hapyliienre CyMepedHoro 3peHust CBsA3aHO C HEAOCTATKOM POJIONICUHA
MaJOYKOHECYIINX (POTOPEUENTYPHBIX KIETOK.

3amaua S1.

IIpencraiieHsl 1Ba TMCTOJIOTUYECKUX Mpenapara 3aJHed CTEHKHU IJla3a
JKUBOTHBIX. Ha 1epBoM Ipemnapare rpaHyJibl MEJIaHMHA COIEPKaTCs B
LATOIIJIA3ME OKOJIOAIEPHON 30HBI KJIETOK IIMTMEHTHOTO CJI0s1, BO BTOPOM - B UX
OTPOCTKaX. B Kakux yCIIOBHSX OCBELICHUS HAXOAWINCH )KUBOTHBIE?

OtBet: B 1-oM npenapate ceTuatka HAXOAWJIACh B YCIOBHX CI1ab0TO
OCBELIEHUS, B 2-M - IIPU IPKOM CBETE.

3agaua 52.

[Ipu aHanuze KpoBU y HEOEPEMEHHOM KEHITUHBI YCTaHOBJIEHA HU3KASI
KOHIICHTpAIIUsI SCTPOT€HOB U BBICOKAs — MporecTepoHa. B kakyro cTaauio ukiia
obUT caenan ananu3? C KaKMMHM KJIETKaMU SIMYHUKA CBsI3aHa BBIPA0OTKA ITUX
TOPMOHOB?

OtBet: B cranuio cekpennu (MpeMEHCTPYAbHYI0). DCTPOTEHBI CEKPETUPYIOTCS
pacTymuMu (POJUTMKYJIaMU, aTPE3UPYIOMMUMH (HOJTUKYIAMH U aTPETUICCKUMU
tenamu. [IporecTepon oOpa3yeTcst KJIeTKaMH JKeJITOro Tea.

3agaua 53.

B OuorncuitHom Matepuasne oOHapy» eHO yBEIUUYEHUE Yucya
racTpuHOpoayuupyrommx G-KIETOK JKelyJKa U UX akTUBHOCTU. Kakue kineTku
KETYJKa SBJISIFOTCS MULIEHSIMU JUIsl TaCTpUHA U Kakhe (PU3N0IOrHYecKue
M3MEHEHHUS HACTYMAT B JKEIyAKE MPU YBEIUYEHNUN CEKPELMU racTpuHa?

OtBeT: MueHsAMH 17151 TACTPUHA SBJISIIOTCS NAPUEHTAIbHBIN U TJIABHBIE KJIETKH
Keses xenyaka. [Ipu yBennueHun cekpenuu racTpuHa pa3BUBACTCS
TUIIEPALIUIHOE COCTOSIHUE



3amaua 54.

[Ipy TUCTONOTNYECKOM HCCIIEIOBAHUU KYCOUKa SHIOMETPUS, TOIYUYEHHOTO
MyTeM BBICKAOIMBaHUS, OTMEUYEHO HaJU4Me B HEM OOJBIIOTrO YHCia
MaTOYHBIX JKE€JI€3, CHJIbHO U3BUTHIX U pacliupeHHbIX. Kakoi (aze nukia
COOTBETCTBYET TAKOE CTPOEHUE SHJIOMETPHS? UTO XapaKTEPHOI'O B CTPOECHUU
SMYHUKA MOYKHO IIPU 3TOM OTMETHUTh? Kakoil moJIoBOM TOPMOH CEKPETUPYETCS
PEUMYILECTBEHHO B 3TOT MEPUOA?

OtBet: Takoe CTpOEHHE SHAOMETPHUS COOTBETCTBYET CEKPETOPHOM
(nmpemeHcTpyalibHOM) ¢aze. B 370 BpeMsi B SMUHUKE CYIIECTBYET KEITOE TEJIO,
KOTOPOE CEKPETUPYET NPOreCTEPOH.

3amaua 55.

MUKpPOCKONIMYECKNN aHAJIN3 YyYacTKa CTEHKU U3BUTOIO CEMEHHOI'O KAaHAJIbLIA
BBISIBWJI B COCTABE CIIEPMATOIE€HHOTO IUTENUS HAJIUYNAE JEISIINXCS
CIIEPMATOrOHHUEB, OOJIBILIOTO YKCIIA CIEPMATOLIMTOB U OYEHb MAJIOTO
Koju4uecTBa cnepMmarul. Kakoi (paze cnepmaroreHe3a COOTBETCTBYET TaKasi
KapThHa?

Oter: Jlensiuecs ciepMaToroHuy MPeACTABIAIOT a3y pa3MHOKEHUS,
CIEpPMAaTOLHUTHI — (pa3y pocTa U co3peBaHusl, ciepMaTuibl — a3y popmMupoBaHus.

3amayga 56.

[Ipn BIObIXaHUU BO3.yXa, 3arpsI3HEHHOrO MbLUIbIO, B BO3JIYXOHOCHBIE MYTH U
aJIbBEOJIBI TIOTAIaI0T MHOPOJIHBIE YacTUllbl. Kakue KIeTKHU JbIXaTeNIbHBIX MyTen
MPUHUMAIOT y4YacTHE B OUMINEHUM BO3/IyXa M KakuM criocooom? Kakum
00pa3oM WHOPOAHBIC YACTHIIHI TOMAIAl0T B MEXKAIBBEOIIPHYIO
COEIMHUTEIbHYIO TKaHb?

OtBet: Boiuuiienue Bo3ayxa B AbIXaTEIbHBIX MyTIX MPUHUMAIOT YIACTHE
MeplaTesbHbIe U 0OKaJIOBUIHBIC KJIETKH MOKPOBHOTO DMUTENMS, a TAKXKE KIETKU
Kene3 (MyKOIMIMapHBIA TPaHCTIOPT). B MeXanbBEOSIPHYIO COSAMHUTETLHYIO
TKaHb UHOPO/HBIC YACTHUIIBI MOTAIA0T TP MOMOIIH AJIbBEOJISIPHBIX Makpodarax.

3agauva 57.

Y 607bHOTO BO3HUK Mapainuy, T.€. CTAd HEBO3MOXHBIMHU JBHXKECHUS
napajn3oBaHHOM yacTtu Tena. [loBpexxneHnst Kakux CTpyKTyp (YpOBHE) B
TPEXUICHHOW PedICKTOPHON AyTe MOTIHU SIBUTHCS MPUINHON mapannda’?
Otger: [ToBpexmaercst OO MBUTATEIBHBIN JTUOO BCTABOUHBIN HEHPOH.

3agada 58.

ITos 37€KTPOHHBIM MUKPOCKOIIOM BUIHBI MHOKECTBEHHBIC MEJIKHE BIISTYUUBAHUS
MJIa3MOJIEMMBI KJIETKH U CBETJIbIE My3bIpbKU. O KaKOM IMpouecce
CBUJICTEIILCTBYIOT ATH HAOJIOICHUS?

OTBeT: DHIOIUTO3.

3amaya 59.

[Tpu uccienoBaHNN Pa3INYHBIX KJICTOK MO/ JJICKTPOHHBIM MUKPOCKOTIOM OBLIO
0OHapy>KEHO, YTO OJTHU KJICTKH Ha MIOBEPXHOCTH UMEIOT CIMHUYHBIC
MHUKPOBOPCHHKH, APYTHE - MIETOYHYIO KaeMKy. Kakoe MOKHO ciennaTh
3aKTF0YeHUE O (QYHKIMH 3TUX KIETOK?



OTBeT: MHUKPOBOPCHHKH 00€CTIEYNBAIOT CO3/IaHNE TTOTOKA KHUIKOCTH
(AMUTEIMONUTHI TpaxeH, (HaJIOMUEBBIX TPYO U Ap.) TUOO0 BBHITIOJHSIIOT
perenTopHyto GYHKIHO (BOJIOCKOBEIE KieTkn). [l]eTounast kKaeMka yBeTUIMBACT
TJIOMIA b TIOBEPXHOCTH BCAChIBAHUS BEIIECTB C TTIOBEPXHOCTH IMUTEIIUS
(HTEPOLIUTHI).

3amaya 60.

KiieTku, BhICTUNIAIONINE KUIIIEYHUK, UMEIOT IIETOYHYIO KaeMKy. [Ipr HEKOTOpBhIX
Oone3Hsx (cnpy) oHa paspymaercsa. Kakas GyHKIMS KIETOK NpU 3TOM CTpaacT?
[Touemy?

OtBet: CTpagaet BcachiBaTeIbHas (PYHKIIMS, TOCKOJIBKY IIETOYHAS KaeMKa
YBEJIMYMBAET IJIONIA/Ib TOBEPXHOCTH BCACHIBAHUS.

3anaua 61.

[Ipy 3a>KMBIEHNN paHa 3alOJIHIETCS KIIETKAMH, a 3aTEM U BOJOKHaMH. Kakum
00pa3oM yBEJIMUYMBAETCS KOJIMYECTBO KIETOK U BOJIOKOH?

OtBet: KonuuecTBo KJIETOK YBETUUUBAETCS 32 CUET Npoaudepaun
OKpPYXaIOIUX MO0 KaMOUaIbHBIX KJIETOK. BOJOKHA CHHTE3UPYIOTCS
OKPYXAIOIMMHU JTUOO HOBOOOPa30BaHHBIMU KJIETKAMH.

3anauva 62.

B pesynbrare 1eiicTBUSI TOKCUYHBIX BEIIECTB B KJIETKAX MOYEYHBIX KaHAJIBIIEB
OTMEYEHO CHUKEHUE aKTUBHOCTU OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
(GbepMEHTOB U MPOIECCOB aKTUBHOTO TpaHCTIOpTa HOHOB. C HapyIIeHUEM KaKUX
BHYTPHUKJIETOUYHBIX CTPYKTYpP 3TO CBS3aHO?

Otsert: C HapymieHreM QYyHKIIUA MUTOXOHIPHM.

3anmada 63.

B pesynbrare neiicTBrs HOHU3UPYIOLIEH paJualii B HEKOTOPBIX KIIETKaX
MPOUCXOJIUT pa3pylleHue OTAeNbHbIX opranel. Kakum odpazom OynyT
YTUJIM3UPOBATHCS KIIETKOM UX OCTATKHU?

Otsert: [lyTem akTUBaIMK JIM30COMAIBLHOTO alapara KieTku (00pa3oBaHue
aytodarocom).

3amaua 64.

[lepen uccnenoBareneM MOCTaBICHA 3a/1a4a U3YYUTh MUTOXOHIPUH U JIM30COMBI
KJIeTOK. KakuMu MeToJlaMi MOKHO 3TO cieniath? 110 kKakuM npu3HaKam MOKHO
Pa3TUYUTh 3TU OPTaHEIIIbI?

Otgert: 1) C nOMOIIIbIO 3IEKTPOHHONH MUKPOCKOTIHUH.

2) MUTOXOHIpUU MOKHO BBISIBUTH IIPH OKPACKE M0 METOAY AJibTMaHa (SpKO-
KpacHbIC MUTOXOHIPHUH Ha KeATOM (pOHE), MPU MOMOIIY PEaKIMU Ha
cykuuHataeruaporenasy (CAI') mo metony Haxmnaca (IpoyKThl peakiiuy Ha
CAI" okpamieHbsl B TEMHO-CUHUMN LIBET), JIM30COMbBI MOKHO BBISIBUTD MPU
BBEJICHUU B KPOBb KPacKU(TYILIN) U HAKOIUIEHHE 3TOM Kpacku B Makpodarax
neuenu (kietku Kymndepa, 3Be3q4aTbie Makpodaru) mpu oKpacke
reMaTOKCUJIMHOM U S03MHOM — B IIUTOIJIA3M€E MEJIKKE TPaHyJIbl TYIIH B
JN30COMaXx.



3amaua 65.

B kneTke Xopomo BeIpakeH IIaCTUHYATBIN KOMIUIEKC. ' panynsapHas
IHIOIUIa3MAaTHYECKas CeTh OOMIbHA, UMEIOTCS MUTOXOHPUHU, KJICTOYHBIN IIEHTP.
Jpyras KjieTka cOAepKUT MHOTO MUTOXOHAPHUA, OOJIbIIOE KOJIUYECTBO JIN30COM
¥ HEMHOT'O MEMOpaH rpaHyIspHON U arpaHyJsIpHON SHAOILIA3MaTHYECKOU CETH.
KakoBb! ¢pyHKIMM 3TUX KiIeTok? [Iporncxoaut i B HUX cuHTe3 Oenka?

OTtBeT: AKTUBHBIN CUHTE3 O€JIKa MMPOUCXOIUT B MEPBOM KIIETKE, HATMYUE XOPOIIO
pasButoiil cetu rpanyisipHoi DI1C roBopuT 0 cuHTE3€ OEIKOB «HA IKCIOPT,
HaJIM4Ke KJIETOYHOTO LIEHTPAa U MUTOXOHAPUI MTPEATIOIAraeT BO3MOKHOCTh
JIEJTICHUS 3TON KIIETKH; BO BTOPOM KJIETKE aKTUBHO PACXOAYETCs SHEPIHs,
IPOUCXOASAT MPOLIECCHI IU3KCA, MAJIOE KOJIMYECTBO MEMOpaH IpaHyJISIpHOMN U
arpanyssipHoit OI1C cBUETENBCTBYET O TOM, UTO CUHTE3a O€JIKa HE TPOUCXOIUT
WJIM TEMIIBI CHHTE3a 3HAYUTEJIbHO CHMXKEHBI 110 CPABHEHUIO C IEPBOM KIIETKOM.

3anaya 66.

C nomMonip0 paAMOaKTUBHON METKM MAPKHUPOBAHBI KIIETKH SKTOAEPMEI,
SHTOJEPMBI, a TAK)KE BEHTPAJIbHON Me30/iIepMbl U HePppoToMa. B sanutenuu kakux
OpraHoB Oy/€T B MOCJIEAYIONIEM OOHAPYKUBATHCS METKA?

Otget: Eciin MapkupoBaHbI KJIETKH SKTOJAEPMbI — B TPOU3BOAHBIX KOKHOU
AKTOJECPMBI: SIUTEINHN KOKHU U KOKHBIX MPOU3BOJIHBIX, BBICTUIIKE POTOBOM
TMOJIOCTH Y €70 MPOU3BOJAHBIX, SIUTEIINU aHATBHOTO OT/IEJIa IPSAMOM KHUILKH, BO
BTOPUYHOW BBICTUJIKE BJIAraAUINA, STTUTEIIMU POrOBUIIHI I71a3a. B Mpon3BoaHBIX
HEPBHOU TPYOKH — B HEUPOIIMTAX U HEUPOTIIMH IOJIOBHOTO M CITMHHOTO MO3ra,
CeTYaTKe Ijasa, 0Jb()aKTOPHBIX KIETKaX.

Ecin MapkupoBaHbI KJIIETKH SHTOJIEPMBI — B 3TIUTEINHN KETYAKA, TOHKOW U IOYTH
BCEH TOJICTOM KUIIKH, B MAPEHXUME IEYEHN U MOJKEITYIOYHOMN KEIIE3bI.

Ecnu mapkupOBaHbI KJIIETKH BEHTPAIBHON ME30J€PMbI — B MIONIEPEYHOIIOIOCATON
MBIIIIEYHOW TKAHU CEPAIa, KOPKOBOM BEILIECTBE, ME3OTEIINH.

Ecnu mapkupoBaHbl KJI€TKH HEGPOTOHOTOMA — B AMTUTEIUU TOHA U
CEMSIBBIHOCSIIIIUX MTyTEW, SIUTEINHN MMOYEK.

3amauga 67.

OnnHoit u3 PyHKIMM KUIIIEYHHKA, BEICTIIAHHOTO AITUTEIIUEM, SBIISICTCS
BcacbiBaHue. Kakoil BU STIUTENNS aIeKBaTeH dTON (PyHKITUN?
OtBet: KaemuaThIil SIIUTEIIHAH.

3amaya 68.

B kynbType TKaHM BBICESTHBI KJIETKU: B IEPBOM (hj1akoHe -- 6a3abHOTO, BO
BTOPOM (ps1akoHE - OJIECTAIIETO CJI0SI MHOTOCIOIHOTO OPOTOBEBAOIIIETO
snutenus. B kakom dakone OyaeT HaOI0aThes mpoudepanus KIeTok?
OtBet: B nepBoM (riakoHe, OCKOJIBbKY Oa3alibHblE KJIETKH MHOTOCJIOHHOTO
MJIOCKOTO OPOTOBEBAIOIIETO AMUTEINS CIIOCOOHBI K JEICHHUIO.

3amaua 69.

B nepexoaHoM anUTEIMN MOYEBOTO My3bIPsI B 3aBUCUMOCTH OT
(YHKITMOHATIBLHOTO COCTOSTHUSI OpraHa MOKET MEHSIThCS TOJIIIMHA CIIOEB.
OnpenenuTs Ha Mpenapare, pacTSIHYT WIM COKPAIEH OpraH.



OtBet: B pacTssHyTOM COCTOSIHMM OpraHa, KJIIETKH TTOBEPXHOCTHOTO CJIOSI
TIEPEXOIHOTO SMUTEIHS, BRICTUIIAIOIIETO OPraH, OyIyT YIUIOIICHBI; B
HEPACTSIHYTOM COCTOSTHUHM OpPraHa MOBEPXHOCTHBIC KJICTKH UMEIOT
KyToJyiooopasuyto Gopmy.

3amayga 70.

[Tpu nmoxcuete nerkoUTapHOM (HOPMYITBI B Ma3Ke KpOBU peOeHKa 00HAPYKEHO
oko10 60 % aumdonnTtoB u 30 % HelTpohUIBHBIX rpanyiouTOB. Kak Bel
OLleHUTE NOJ00HBIN pe3ynbTaT? [I[poKOMMEHTHPYITE OTBET.

Otet: Hopma ju1s1 pebenka 1-2 net. ¥ nanHoro pedeHka eé He Mpor301IeT
BTOPO pu3nosornyeckuil nepekpect aeiikonurapHon popmynsl. COOTHOLIEHUE
JEUKOIUTOB, XapaKTepPHOE JIJIsl B3POCIIOTO OpraHu3Ma, YCTaHABIMBACTCS K
MOMEHTY I10JIOBOT'O CO3PEBAHUS.

3agauva 71.

[Ipu ananuze kpoBu 0OHaApYKeHO 63 % HelTpodunos, 9 % ro3unoduios, 22 %
auMpouuToB U 6 % MOHOIIUTOB. COOTBETCTBYET JIM HOPME JIEUKOILIUTapHAS
dopmyna? Ecnu HET, TO KAaKOBBI BOZMOYKHBIE IIPUYHHBI €€ U3MEHEHHUS?

OtBet: Habmonaercs 303unopunus (Hopma 2-4 %), IpUYMHOM MOBBIIIEHUS
’03MHO(UIIOB B KPOBU MOKET OBITh BOCIIATICHHE, AJNIEPTUYecKasi peakius,
napasurtapHsie 3a001eBaHuA. DO3MHO(PUIIBI 001a1aI0T XEMOTAKCHCOM Ha
T'MCTaMUH, BbIJIEIsIeMbIH Oa30oduiamu.

3agaua 72.

VY nanuenTa B KpoBu HaiaeHo 2,5 X 1012/x1 sputpouutoB u 12 %
peTuKkyaouuToB. KakuMu TepMUHAMU B KIIMHUKE ONKCHIBAIOT MOJO0HYIO
KapTUHY KpoBH? KakoBbl BO3MOXKHbBIE TPUUHHBI TOJOOHBIX U3MEHEHU?
OtBet: DputponeHus (anemus), peTukynonuTo3. Habmronaercst kapTuHa
runeppereHeparopHor aneMud. [IpuurHoONi MOKeT ObITh KPOBOIIOTEPS.

3agaua 73.

JIBa npemapara okpaiieHsl crieruaibHbIM Kpacutenem (cyaas II) nms BeisiBieHuUs
aunuaoB. Ha 0THOM M3 HUX BUHO, YTO CyJaHOM OKPAaCHUJIach BCA IIUTOILIA3Ma
KJIETOK, Ha IPYTOM B LIUTOIUIa3Me KJIETOK OOHapy>KUBaeTcs 00JIbIIOE KOJTUYECTBO
YKHPOBBIX BKIIFOUEHHUN pa3HOU BeIWUYMHBL. K KakuM pa3HOBUIHOCTSM KUPOBOU
TKaHU OTHOCSITCS TH MpenapaThl?

Otger: [lepBrIit mpemapat — Oemnas )KUpoBas TKaHb, BTOPOI mpernapat — Oypas
KUPOBas TKaHb.

3amaua 74.

JlaHbl ABa mIpemnapara CrelMaibHbIX BUJIOB COCTUHUTEIHLHON TKAHU, OKPAILIEHHBIX
FeMAaTOKCHJIMHOM U DO3UHOM. B 0JTHOM M3 HUX BBISBIISIOTCS CO€IUHEHHBIC
MEXTy COOOM KJIETKH OTPOCTUaTOM (DOPMBI, B APYTOM - KPYIHBIE KJIETKH C Y3KUM
000IKOM IMTOIIa3MbI M TUIOCKUM SIpOM 110 niepudepuu KieTku. HazoBure
Pa3HOBUIHOCTH CIICIMAIBHBIX BUJIOB COCIMHUTEIHLHON TKAHHU.

Otser: IlepBbIii IpenapaT — peTUKYJISIpPHAS COSAMHUTEIbHAS TKaHb, BTOPOI
npemnapar — JKHUpoBasi COeIMHUTEIbHAS TKAHb.



3amaua 75.

3Has mexanu3M pudpuiiorenesa u GakTopbl, CIOCOOCTBYIOIINE 3TOMY
IpoIECCy, CAeNaiTe 3aKII0YeHNE, Y KAKOT0 )KUBOTHOTO HapyIIeHa QyHKIuUs
¢ubpoOIACTOB M KaK 3TO BBIPAXKAETCS, €CIIU OJJHO U3 JBYX aHATU3UPYEMBIX
KUBOTHBIX CTPaJaeT KPOBOTOUMBOCTHIO JIECEH, paciiaTbiBaHueM 3y0oB? Kakue
IIPU STOM MO>KHO YBUJETh THHKTOPHAJIBbHBIE OCOOEHHOCTH Ha TUCTOJIOTHIECKOM
npernapare, OKpaleHHOM KHCIIBIM KPAaCUTENIEM, U Ha SIEKTPOHHBIX
mukpodororpadusx pudpobdiacra?

OtBeT: Y KUBOTHOTO, CTPAAAIONIETO KPOBOTOYHUBOCTHIO JIECEH U
pacuiaTbiBaHUEM 3yOOB, HapyIlIeH MeXaHUu3M (PUOpUIUIOreHe3a N3-3a HEXBAaTKU
ButamuHa C I THAPOKCUIIMPOBAHUS OCTATKOB JIM3MHA U MPOJIMHA B TIPOCBETE
OIIC. HeruipokCunMpoBaHHbIE OCTATKU 3TUX aMUHOKHUCIIOT HE MOTYT
00pa30BBIBATH BOJOPOIHBIE CBSA3H U COOMPATHCS B CTPYKTYPBI 00JI€€ BHICOKOTO
ypoBHs. Ha npenapare koyjiareHoBbl€ BOJIOKHA HE OYAYT BBISIBISITHCS B
COEIMHUTENBHOMN TKaHU (OJieJHast OKpacka BMECTO SIPKO-PO30BOI); Ha
ANEKTPOHHBIX MUKpodoTorpadusx ¢hudpodiacta He OyAET BUHO TPAHCIIOPTHBIX
My3BIPHKOB C YITAKOBAaHHBIMH MTPOKOJUTAT€HOBBIMU CTIIHPATISIMH,
HANPAaBIISIOMIMMUCS B MEKKJIETOUHOE BEIIIECTBO.

3agauga 76.

3Hasg XUMHYECKHUM COCTaB MEKKJICTOUYHOTO BEIIECTBA COSIMHUTEIBHOM TKAaHHU U
Ha0 01831 OBICTPOE Pa3BUTHE OTEKA MOCIE YKYCOB KPOBOCOCYIIIUX HACEKOMBIX,
BBIJICTISIONINX MPU YKYCE THATYPOHHU I3y, TaUTe 00BICHCHUE ITOMY
HaOJII0JIEHUIO.

OtBet: @epMEHT rHATYpOHUIA3a BO3ECHCTBYET Ha MOJIEKYJIbI THAITYPOHOBOM
KHCJIOTBI, YMEHBIIIAs CTCTICHD €€ MOJIMMEPHU3AINU U CHUYXKasl CIIOCOOHOCTh
CBSI3bIBATh BOJIY, YTO CIIOCOOCTBYET Pa3BUTHIO MECTHOTO OTEKa.

3anaua 77.

JIst m3ydeHust mpeyIoKEHbI TPU Ipernapara XpsIeBod TKaHH (JIBa OKPAIICHBI
reMaTOKCUJIMHOM 1 D03WHOM, OJIUH - opcemHoM). Kakre BoloKHa U B KaKOU
Pa3HOBHUIHOCTH XPSIICBON TKAHU OYIyT BBISIBIATHCS IIPH 3TUX CIIOCO0aX
okpammBanusa? Kakue QyHKIIMOHATBHBIC CBOMCTBA XPSIICBOM TKAHU OHU
00yCIOBIUBAIOT?

OtBer: ['eMaTOKCUIMHOM 1 03WHOM OKPAIIICHbI BOJIOKHUCTAsI ¥ THATTMHOBAS
XpSIIIEeBbIC TKAHH, COACPIKAIIIE KOJJIAar€HOBBIC BOJIOKHA B puOpuiutel 1 u 2 Trma
COOTBETCTBEHHO, OPCEMHOM OKpAIIICHA dJIaCTHYECKask XPAIIEBast TKaHb JJIs
BBISIBJICHUS 3J1aCTHUECKUX BOJIOKOH. KosmareHoBbie BOIOKHA U (prOpUILITBI
00ecCIeynBalOT MPOYHOCTh TKaHH, JTACTUIECKHE BOJIOKHA — AJIACTHYHOCTb.

3amaua 78.

Ha nByx 251eKTpOHHBIX MUKpPOGOTOrpadusix KOCTHON TKaHU I€MOHCTPUPYIOTCS
KJIETKH: BOKPYT OJJHOM XOPOIIIO Pa3IuYuMBbl KOJIIar€HOBbIE (PUOPHILIBI, a B
[UTOIIJIa3ME CUJILHO pa3BUTA TPaHyJIsIpHAS SHIOTUIA3MATHYECKasl CETh; Apyrasi
KJIETKa UMEET CJIa00Pa3BUTYIO I'PAHYJISIPHYIO SHI0IIa3MaTHYECKYIO CETh, a
OKpY’Karolee ce MEeKKJIECTOUHOE BEIIeCTBO MUHepaau3oBaHo. HazoBure 3tu
KJICTKH.

Otger: [lepBas — octeobsact, BTopasi — OCTEOIIHUT.



3amaua 79.

B skcniepuMeHTe y )KUBOTHBIX POU3BOJAT BBUTYILIMBAHNUE MaJlol OepLoBOH
KocTH (TI0 nudu3apHO MIaCTHHKE pocTta). [[poncxomuT au moaHoe
BOCCTAaHOBJICHHE KOCTH IIPU YCIOBUH, €CJIH HAJIKOCTHULIA COXPAHEHA WM €CIIN
OHA yJaJIeHa BMECTE C KOCThIO?

OtBer: [1lonHOrOo BOCCTaHOBIEHUS KOCTU MIPHU YAAJIEHUH HAIKOCTHHILIBI HE
POUCXOINT, TOCKOJBKY OHA COJIEPKUT KaMOUAIbHBIN KIETOUHBIHN CIIOM,
HEOOXOIUMBIN 1711 00eCreYeHNs pereHepa KOCTHOW TKaHU.

3amaua 80.

Ha npenapare, 7eMOHCTpUPYIOLIEM IIPOLECC PA3BUTHS KOCTH HA MECTE XPAIIa,
BU/IHBI PA3IMYHBIE YYACTKA OKOCTEHEHUS. B 0JTHOM M3 HUX BbIpakeHa
OKCU(MINSA MEKKIETOYHOIO BELIECTBA KOCTHOM TKaHU, B APYTOM B
MEKKJIETOYHOM BEIIECTBE BBIABISIOTCS Takxke 0azopuibHble 30Hbl. Kakue u3
NEPEUYNCIECHHBIX YYaCTKOB XapaKTEPHBbI IJIs1 SHAOXOHIPATBHOTO OKOCTEHEHUS?
Otsert: Iy 9HIOXOHAPATIBHOTO OKOCTEHEHUS XapaKTEPHO HAIMYUE
0a30()UIIbHBIX 30H.

3amayga 81.

[Ipu okpacke mpenapaTa MBIIIEYHOW TKAHU YKEJIE3HBIM T'€MaTOKCUINHOM
BBISIBJICHA TIOTIEPEYHAsl UCYEPUECHHOCTh. 110 KaKuM JOMOJHUTEIbHBIM
MOPQOJIOTUYECKUM MPU3HAKAM MOKHO UJIEHTU(DUIIMPOBATH CEPICUHYIO
MBIIIEYHYIO TKaHb?

Otgert: 1o HaNMM4KMIO BCTABOYHBIX JUCKOB.

3agaua 82.

Jlanbl 1Ba mipenapara, JIEMOHCTPUPYIOLIME PEreHEPALMIO MBILIEYHbIX TKaHen. Ha
OJIHOM U3 HUX XOPOIIO BUAHBI TPYOKOOOpa3HbIE KPYIHBIE CTPYKTYPhI BBITSIHYTON
(bopMBl, B UX LIEHTPE - HECKOJIBKO SI/IEP, paclojaraloluxcs UEMOYKol; B APyroM
O0OHapy>KHUBAETCs CKOTUIEHHE KJIETOK BBITIHYTON (POPMBI, HATOMHUHAKOUIUX
¢ubpobnacTel. Ha kakoM U3 3THX IpenapaTroB JEMOHCTPUPYETCS pereHeparys
MIOINEPEYHOMNOJIOCATON MBIIIIEYHON TKAHU?

Otset: Ha nepBom npenapare.

3anaua 83.

Ha ¢doTtorpadun BugeH MHOTOOTPOCTYATHIN HEHPOIIUT U KIIETKU TJIUH,
OKpY’KaIOLIME €ro TeJIO0 U OTPOCTKHU. B moanucu ykazaHo, 4To KJIETKaMU TJIUH
ABJISIIOTCSI HEHPOJIEMMOIIUTHI U MAaHTUWHBIEC TIHOLUTHL. HazoBuTe OTAEBI
HEWPOIUTA U COMTPOBOXKIAIOIINE UX BUJIBI TJIMOLIUTOB.

Otset: OTaensl HelpouuTa: Teno (coma), akCoH (+ aKCOHHBIN XOJIMUK),
MHOTOYMCJICHHBIE IeHIPUTHI. COMMPOBOXKIAIOIITNE BUJIbI TJIMOLIMTOB: TJIHS
nepudepudeckoit cucteMsl (Pa3HOBUIHOCTh OJIUTOICHAPOTIINH ): MAHTUHbBIC
KJIETKH (KJIETKU-CATEIUTUTHI WU TIUOLMTHI TAHTJIMEB) — COMTPOBOXKIAIOT COMY,
HEHPOJIEMMOIUTHI (IIBAHHOBCKHUE KJIETKH) — COMIPOBOXKIAIOT AKCOHBI U
JNEHAPUTHI, 00pa3ysi ¢ HUMH HEPBHbIE BOJIOKHA MUEJIIMHOBOT'O U O€3MHUEIMHOBOTO
THUIIA.



3amaua 84.

VY nByx OOJIBHBIX KOHEYHOCTH HE pearupyror (He OTAEepruBaroTCs) Ha
nokanbiBanue. [Ipu 3ToM nepBblil 00JIbHOM MPU MOKATBIBAHUH YYBCTBYET 00D,
BTOPOI1 - HE UYBCTBYET HU O0JIM, HU CaMOro NoKayibIiBaHus. [ToBpexxIeHUs KaKux
CTPYKTYp (YpOBHEM) B TpEXUJICHHON pe(IEeKTOPHOI 1yre y MepBOro U BTOPOTO
00JBHOTO MOTJIH SIBUTHCSI IPUYUHOM OMUCHIBAEMOTO COCTOSTHUS?

OtBeT: Y nepBoro 00JHOTO MOBPEXICHUE 3(PPepeHTHOr0 3BEHA TPEXUICHHON
IyTH; Y BTOpOTo 00JbHOTO ToBpexaeHre ad(hepeHTHOTO 3BEHa.

3amaua 85.

[Ipy M3ydyeHHH MUKPOCKOITMYECKOTO CTPOSHHUS 3aJHET0 KOPEIIKa CITMHHOTO
MO3Ta B HEM BUJIHBI MUEJIMHOBBIC HEPBHBIC BOJIOKHA. ['71e OepyT Havajao 3Tu
BOJIOKHA? OTPOCTKHU KaKUX KJIETOK 00pa3yloT B HUX OCEBBIC [IMIHMHAPHI?
OTtBeT: OTH BOJIOKHA O€pyT HA4YaJIO OT PEIENTOPOB BHYTPEHHUX OPraHOB WU
CKEJICTHBIX MBIIII. BOJOKHA ABJISIIOTCS [IEHTPOCTPEMUTEIHLHBIMU, 00pa30BaHbI
OTPOCTKaMU YyBCTBUTEJBHBIX KJIETOK, pACHOJIAraloInXcsi B CIMHHOMO3TOBOM
y3JI€ 3aIHETO KOpeIlKa CIIUHHOTO.

3anauda 86.

Ha Tpex pucyHkax n3oOpaxeHbl HEUPOLMTHI: HA IEPBOM - MUPAMUIHON (POPMBI,
Ha BTOPOM -- TPYIIEBUIHOM, HA TPETHEM - C TPAHYJIAMH CEKPETa B HEMPOILIa3Me.
K xakum otaenam [THC oTHOCSATCS 9TH HEUPOLIUTHI?

Otger: IlepBbiii — nupamuaublil Helipod KBII, BTopoii — rpylieBUAHbIE KIETKH
(xnetku [lypkuHbe) B KOpe MO3KEUKa, TPETUN — HEUPOCEKPETOPHBIE KIETKU
ruroTajiamyca.

3anaya 87.

Ha mukpodoTorpaduu npencraBiieH KpyIHbIM HEUPOIUT IPyIIEBUIHON (HOPMBI,
Ha TeJie KOTOPOIo PACcIlONOkKEH CHHAIIC B BUAE KOp3nHKU. Kakas kineTka oOpaszyer
TaKOTO BHUJIa CHHAIIC C TPYLWIEBUIHOM KieTKoM? I'ne aTa kneTka pacrnonaraercs?
Otset: Kop3nHuaTas kineTka o0pa3yeT akCcoCOMaTUUECKHE CUHAIICHI Ha Telle
IPYLIEBUAHON KJIETKH, PACoaraeTcs B MOJEKYJISIPHOM CJI0€ KOPBhI MO3KEUKa.

3amauda 88.

B nayuHoii ctatbe peusb unet o6 otnene [[HC, B koTopom 3akaHUYNBAIOTCS
MOXOBUJIHBIE U JIa3slye HepBHbIE BoJIokHA. Kakoii ato oTaen [THC? Ha kakux
HEWPOIUTAX B HEM 3aKaHYMBAIOTCS 3TU BOJIOKHA?

OTtBeT: MoNeKyIAPHBIN CIION KOPBI MO3KEYKA, JIa3sIIHUe BOJIOKHA 00pa3yroT
CUHAIICHI C JEHIpUTAMU KJIETOK [lypKkrHBE B MOJIEKYISIPHOM CJIO€, MOXOBUIHBIE
00pa3yIoT CHHAIICHI C KIIETKaMHU-3€pHAMU B 36PHUCTOM CJIOE.

3amauda 89.

N3BeCTHO, YTO MO3KEYOK BHITIOIHAET (PYHKIIUU PABHOBECUS U KOOPAUHAIIUH
nekeHus. HauaneHoe adpepeHTHOE 3BeHO MO3KEUKa MPEICTABICHO
TaHTJIMO3HBIMU KJIETKAMU, UX ACHAPUTHI UMEIOT MHOTOYHMCIICHHBIC
CHUHAINTUYECKHE CBSI3H, Yepe3 KOTOPHIE MOIY4aroT HH(OPMAIIUIO O COCTOSTHUU
JIBUTATEJILHOTO ammapaTa U MOJIOKEHHUH Tella B IpocTpancTBe. HazoBuTe, kakue
aCCOIMAaTUBHBIC KJIETKU U KAKUMU OTPOCTKAMHU CBSI3aHBI C ICHAPUTAMU



Ipymi€BUAHBIX KJICTOK B IIPOAOJIbHOM HaIlPpaBJICHUHU W3BUJIMH?
OtBeT: KJICTKI/I-3epHa CBs3aHBI C KIICTKaMH HypKHHI)e MoCpcaACTBOM dKCOHAJIBHO-
ACHAPUTHBIX CHHAIICOB B MOJICKYJIAPHOM CJIOC.

3amaua 90.

B mpoTokoJie K 9KCIIepUMEHTY yYKa3aHO, 9TO Y )KUBOTHOTO B PE3yJIbTATe
MOBPEXKICHUS aKCOHOB HEPBHBIX KJIIETOK Ha YPOBHE MPOJI0JITOBATOIO MO3Ta
pa3BWIICA MMapajInd 3aJHIX KOHEYHOCTEH, T. €. CTaTd HEBO3MOXHBIMH JIBYKCHHS.
['te HaxoIATCS HEPBHBIE KIIETKH, aKCOHBI KOTOPBIX IMMOBPEKICHBI? YKaKUTE 3TH
KJICTKH CPEIH MICPECUNCICHHBIX: TPYIICBUIHBIC, KOP3UHYATHIC, TUPAMUIHBIC,
HEHPOCEKPETOPHBIC, TOJIMMOPQHBIC.

OTtBeT: DTO MUpaMUJIHBIE KJIIETKH KOPbI OOJIBIITNX MOJIyIIapuii, aKCOHBI KOTOPBIX
BXOJAT B MIUPAMUJIHBIC ITYTH.

3amada 91.

BoapHOI XOpOIIo BUINUT HA OJIM3KOM PACCTOSHUU U IJIOXO0 Ha najgbHeM. C
HapyleHueM paboThl KAKUX CTPYKTYP IJIa3HOTO 10710Ka MOKET OBITh CBSI3aHO
TaKO€ COCTOSTHUE?

OtBet: C HapylIeHHEeM padOThl CTPYKTYP aKKOMOAAIIMOHHOIO aIlapara.

3agaua 92.

Y 605bHOTO TOBPEK/IEH KOPKOBBIIM OT/IEN 3pUTEIbHOrO aHanu3aropa. Kakas
byHKIUS py ATOM OyieT HapyiieHa?

Otsert: byner napymena ¢pyHkims 00paboTKu 3puTeIbHON HH(DOpMAITUN
KOPKOBBIM OTJIEJIOM 3PUTEIILHOTO aHAIN3aTOpa C Pa3BUTHEM KOPKOBOM CIIETIOTHI
(CIIenoThI IEHTPATHLHOTO TeHE3a).

3agauga 93.

[Ipu nmogbEMe HA BEPIIUHY TOPHI ATBITUHUCTBI YACTO TEPSIIOT CIIOCOOHOCTh
BUJIETH U3-3a OCJCIUIAIONIETO AercTBU cHera. Kak MOKHO OOBSICHUTE DTO
COCTOSIHHE?

Otset: WcTonieHue 3anacoB HOAONCHUHA U POJIONICHHA B MTAJ0UKaX M KOJIOOYKax
COOTBETCTBEHHO.

3agaua 94.

Ha npenapare, okpalieHHOM reMaTOKCUIMHOM U S03WHOM, BUJIHBI KPOBEHOCHBIE
cocyJibl. B 0JHOM U3 HUX XOPOIIO BhIPAXKEHBI BHYTPEHHSISI U HApyKHAast
AIIACTUYECKHE MEMOPaHBI, CPEHSIS 000JI0UKa COACPKUT OOJTBIITIOE KOJIUYECTBO
UUPKYJSIPHO PACTIOJIOAKEHHBIX MyYKOB TJIAJIKUX MBIIICYHBIX KIETOK. B npyrom
COCyJIe DJIaCTUYECKHEe MeMOpaHbl HE BRIpAXKEHBI. B CBsI3M O Cl1a0bIM pa3BUTHEM
MBIIIIEYHBIX AJIEMEHTOB TOJIIIMHA CpeaHENH 000JT0UKH MEHBIIIE, IIPOCBET
criaBmmics. OnpenennuTe, Kakou U3 3TUX COCYIOB SIBIIIETCSL apTEpUECH.

Otgert: IlepBolii cocym.

3amaua 95.

VY sKCnepuMEeHTAJIbHBIX MBIIIEH cpa3y MOCie POKACHUS YAAIIA BUTOYKOBYIO
xenesy. Kak aTo orpasutcs Ha UMMYHHBIX peakiusax? C kakumMu OpMEHHBIMU
AJIEMEHTAMU KPOBU CBSI3aHbI 3TU HAPYIIEHUs?



OTBeT: Y 3KCIIepUMEHTAILHBIX MBIIIEH HEe OYJET MPOUCXOIUTh
aHTUreHHe3apucumas nuddepenuponka T-mumdonntos. OTCyTCTBUE
aHTUTeHHe3aBUCUMON Tu(PepeHInpoBKH T-TMMEGOIMTOB IPUBEIET K
UMMYHOICPUITUTY.

3amaua 96.

W3BecTHO, 4TO MPH JTyIEBOM MOPAKEHUHN OOJIBITIE BCETO CTPANAIOT (PYHKITUN
KpPaCHOTO KOCTHOTO MO3Ta, KeIYJOYHO-KHUIIIEYHOTO TPAKTA H MOJIOBBIX JKEJIe3.
Kakune mopdomornueckre 0COOCHHOCTH COMKAIOT 3TH OpraHbl B OTHOIIICHHUH
JYBCTBUTEIIBHOCTH K pauaIiun’?

OTtBeT: OTH OpraHbl COMMKAST HATUUUE aKTUBHO JCIIAIIMXCS KIeToK. Bo Bpems
JEICHUS KJIeTKa HanOoJiee YyBCTBUTEIbHA K HEOJIaronMpUATHBIM (haKTopaM, B TOM
JUCJIC paJUaIiH.

3agauva 97.

[Ipu nepecanke 4yKepOAHOU TKAHU B OPraHU3ME PELIUIIUECHTA BOZHUKAIOT
3aIllUTHBIE PEAKI1H, IPUBOIALIME K THOeNn TpaHciulanTata. Kakue kineTku
YYaCTBYIOT B PEAKLIMM OTTOPKEHUA? B Kakux opraHax pelUIMeHTa U rae
00pa3zyroTcs 3TU KIETKU?

OtBert: T-kusiepbl, 00pa3yroTCcss B KPaACHOM KOCTHOM MO3Te€,
AHTUT€HHE3aBUCUMYIO TU(PPEPEHIIUPOBKY MPOXOIAT B TUMYCE,
AHTUI€H3aBUCHUMYIO B IUM(OUIHBIX 00pa30BaHUAX — TUMPOY3IaX, MUHAATNHAX,
CEJIE3EHKE.

3agaua 98.

B npenapare muToBUIHOM Kee3bl GOILTUKYIBI COACPIKAT MHOTO KOJUIOU/IA, B
pe3yJIbTaTe Yero ux pa3Mmepsl yBeandyeHsl. Tupountsl miockue. Kakomy
(YHKIIMOHATLHOMY COCTOSIHUIO OpraHa COOTBETCTBYET Takasi KapThHa?
Otser: ['unotupeos.

3agauda 99.

[Ipu okpacke cpe3oB KenyaKa U TOHKOW KUK ¢ nomoibto [IINK-peakuyu B nx
CIIM3UCTOM 000JIOUKE BBISIBJICHBI KJIETKH, OKPAIICHHbIE B MAJTMHOBO-KPACHBIM
1BeT. Kak Ha3pIBatOTCS 3T KJIETKU, II€ OHU JIOKAIU3YIOTCS M KaKOi CEKpeT OHU
BbIpaOaThIBAIOT?

OTtBeT: DTO CAM3UCTHIE KICTKU (MYKOIIUTHI), BRIPAOATHIBAIOIINE CITM3UCTHIN
CeKpeT, KoTopbii BeisiBisieTcs npu [HIMK-peakuuu Ha nonucaxapuasl. B xemyake
OHM HAaXOJSATCS: B COOCTBEHHBIX ((PYHIATBHBIX), KAPAUAIBHBIX U MAJTOPUUECKUX
Kese3ax JKelyiKa, pacrol0KEHHBIX B COOCTBEHHOM MIIACTUHKE CIIM3UCTON
00010uku. CIM3UCTBINA CEKPET BHIPAOATHIBAIOT TAK)KE MIOBEPXHOCTHBIE MYKOITUTHI
(KJIETKHM OJTHOCTIONHOTO MPU3MATHYECKUTO KEIE3UCTOr0 MUTENHS,
BBICTUJIAIOIIIME BCIO CIIM3UCTYIO JKENIyJKa). B TOHKOM KUIIICUHUKU peakIuend Ha
MOJIUCAXaPU/Ibl BBISBISIOTCS OOKATOBUIHBIE KIETKH, pACIOaraoiyecs B
AMUTENIUH CIU3UCTON 0007109KH. OHU BBICTUIAIOT B OCHOBHOM BOPCHUHKH
KUIIEYHUKA.

3amaua 100.
B nByx mukpompemnapatax OMOTICHITHOTO MaTepuala, B3SITOTO U3 Pa3HbIX OT/IETIOB



KelyaKa, 0OHapyKEeHbI CIIeIYIOLME MPU3HAKKU: B OJTHOM B XKeje3ax CIU3UCTON
000JIOUKHU COACPIKATCS MPEUMYILIECTBEHHO MYKOIUTHI, B IPYTOM - HAOTIOIat0TCSI
MHOT'OYMCJICHHBIC TJIaBHBIC U MapueTalibHbIe KIeTKU. Kakue 310 oTaensl
xenynka? Kakoi cekpeT BbIACISIOT YKa3aHHbIC KICTKU?

Otgert: [IpeuMyIIeCTBEHHO MYKOITUTHI COJIEPKATCS B KapIUaJIbHOM U
MUAJIOPUYECKOM OT/IEJIaX KETyJIKa, MHOTOYMCIICHHBIC TJIABHBIE U TapUETaIbHbIC
KJIETKH COZIEpKaTCs B PYHIATBHBIX Kene3ax THS U Tea KeayIKa.



